
ɎȿȾȿɊȺɅɖɇɈȿ ȺȽȿɇɌɋɌȼɈ 

 ɉɈ ɌȿɏɇɂɑȿɋɄɈɆɍ ɊȿȽɍɅɂɊɈȼȺɇɂɘ ɂ ɆȿɌɊɈɅɈȽɂɂ 

 

ɂ ɇ ɎɈ ɊɆ Ⱥɐ ɂ Ɉ ɇ ɇ Ɉ -

Ɍ ȿ ɏ ɇɂ ɑ ȿɋ Ʉ ɂɃ  
ɋ ɉ Ɋ Ⱥȼ Ɉ ɑ ɇ ɂ Ʉ  

ɉ Ɉ ɇ Ⱥɂ Ʌ ɍ ɑ ɒɂɆ  
Ⱦ Ɉ ɋ Ɍɍ ɉ ɇɕ Ɇ  

Ɍ ȿ ɏ ɇɈ ɅɈ Ƚ ɂəɆ  

ɂɌɋ 
30– 
2017 

 

Ɇɨɫɤɜɚ 

Ȼɸɪɨ ɇȾɌ 

2017 

 

ɉȿɊȿɊȺȻɈɌɄȺ ɇȿɎɌɂ 

 

 



ɂɌɋ 30–2017 

II 

ɋɈȾȿɊɀȺɇɂȿ 

 

ȼɜɟɞɟɧɢɟ ........................................................................................................................... VI 

ɉɪɟɞɢɫɥɨɜɢɟ .................................................................................................................... VII 

Ɉɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ......................................................................................................... 1 

1 Ɉɛɳɚɹ ɢɧɮɨɪɦɚɰɢɹ ɨ ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɣ ɨɬɪɚɫɥɢ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ........... 3 

1.1 ɋɨɜɪɟɦɟɧɧɨɟ ɫɨɫɬɨɹɧɢɟ ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɣ ɨɬɪɚɫɥɢ .......................... 3 

1.2 Ɉɫɧɨɜɧɵɟ ɩɪɨɰɟɫɫɵ ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ ɡɚɜɨɞɨɜ ............................... 20 

1.3 Ɉɫɧɨɜɧɵɟ ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɩɪɨɛɥɟɦɵ ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ ɡɚɜɨɞɨɜ ..... 39 

2 Ɉɩɢɫɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ............. 55 

2.1 ɗɅɈɍ .................................................................................................................. 55 

2.2 ɍɫɬɚɧɨɜɤɚ ɚɬɦɨɫɮɟɪɧɨɣ ɩɟɪɟɝɨɧɤɢ ɧɟɮɬɹɧɨɝɨ ɫɵɪɶɹ (ɧɟɮɬɢ, ɝɚɡɨɜɨɝɨ 
ɤɨɧɞɟɧɫɚɬɚ, ɢɯ ɫɦɟɫɟɣ) ........................................................................................... 57 

2.3 ɍɫɬɚɧɨɜɤɚ ɜɚɤɭɭɦɧɨɣ ɩɟɪɟɝɨɧɤɢ ɧɟɮɬɹɧɨɝɨ ɫɵɪɶɹ (ɧɟɮɬɢ, ɝɚɡɨɜɨɝɨ ɤɨɧɞɟɧɫɚɬɚ, 
ɢɯ ɫɦɟɫɟɣ) ................................................................................................................ 61 

2.4 ɍɫɬɚɧɨɜɤɚ ɚɬɦɨɫɮɟɪɧɨ-ɜɚɤɭɭɦɧɨɣ ɩɟɪɟɝɨɧɤɢ ɧɟɮɬɹɧɨɝɨ ɫɵɪɶɹ (ɧɟɮɬɢ, 
ɝɚɡɨɜɨɝɨ ɤɨɧɞɟɧɫɚɬɚ, ɢɯ ɫɦɟɫɟɣ ............................................................................. 65 

2.5 ɍɫɬɚɧɨɜɤɢ ɜɬɨɪɢɱɧɨɣ ɩɟɪɟɝɨɧɤɢ ɞɢɫɬɢɥɥɹɬɨɜ ................................................. 71 

2.6 ɍɫɬɚɧɨɜɤɢ ɬɟɪɦɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ, ɜɢɫɛɪɟɤɢɧɝɚ .............................................. 74 

2.7 Ʉɨɤɫɨɜɚɧɢɟ ......................................................................................................... 90 

2.8 ɉɪɨɢɡɜɨɞɫɬɜɨ ɛɢɬɭɦɨɜ ...................................................................................... 97 

2.9 Ʉɚɬɚɥɢɬɢɱɟɫɤɢɣ ɪɢɮɨɪɦɢɧɝ ............................................................................ 101 

2.10 ɂɡɨɦɟɪɢɡɚɰɢɹ ɥɟɝɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ ɮɪɚɤɰɢɣ (ɋ4-ɋ6) .......................... 109 

2.11 Ʉɚɬɚɥɢɬɢɱɟɫɤɢɣ ɤɪɟɤɢɧɝ ................................................................................ 122 

2.12 Ƚɢɞɪɨɝɟɧɢɡɚɰɢɨɧɧɵɟ ɩɪɨɰɟɫɫɵ .................................................................... 151 

2.13 Ƚɢɞɪɨɤɪɟɤɢɧɝ .................................................................................................. 176 

2.14 ɍɫɬɚɧɨɜɤɢ ɨɫɭɲɤɢ ɧɟɮɬɟɡɚɜɨɞɫɤɢɯ ɝɚɡɨɜ .................................................... 191 

2.15 ɍɫɬɚɧɨɜɤɢ ɨɱɢɫɬɤɢ ɧɟɮɬɟɡɚɜɨɞɫɤɢɯ ɝɚɡɨɜ ................................................... 194 

2.16 ɍɫɬɚɧɨɜɤɢ ɮɪɚɤɰɢɨɧɢɪɨɜɚɧɢɹ ɝɚɡɨɜ ............................................................ 199 

2.17 Ⱥɥɤɢɥɢɪɨɜɚɧɢɟ .............................................................................................. 205 

2.18 ɍɫɬɚɧɨɜɤɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɨɤɫɢɝɟɧɚɬɨɜ .......................................................... 207 

2.19 ɉɟɪɟɪɚɛɨɬɤɚ ɫɟɪɨɜɨɞɨɪɨɞɚ .......................................................................... 207 

2.20 ɍɫɬɚɧɨɜɤɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɜɨɞɨɪɨɞɚ .............................................................. 210 

2.21 Ⱦɟɚɫɮɚɥɶɬɢɡɚɰɢɹ ɨɫɬɚɬɤɨɜ ɪɚɫɬɜɨɪɢɬɟɥɹɦɢ .............................................. 218 

2.22 ɋɟɥɟɤɬɢɜɧɚɹ ɨɱɢɫɬɤɚ ɦɚɫɥɹɧɨɝɨ ɫɵɪɶɹ ɪɚɫɬɜɨɪɢɬɟɥɹɦɢ ........................... 222 

2.23 Ⱦɟɩɚɪɚɮɢɧɢɡɚɰɢɹ ɪɚɮɢɧɚɬɚ ɫɟɥɟɤɬɢɜɧɨɣ ɨɱɢɫɬɤɢ .................................... 230 

2.24 Ⱥɞɫɨɪɛɰɢɨɧɧɚɹ ɨɱɢɫɬɤɚ ɛɚɡɨɜɵɯ ɦɚɫɟɥ ...................................................... 237 

2.25 ɗɧɟɪɝɨɫɧɚɛɠɟɧɢɟ ɇɉɁ .................................................................................. 246 

2.26 ɋɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ .................................................................................... 250 

2.27 ȼɨɞɨɫɧɚɛɠɟɧɢɟ ............................................................................................. 254 

2.28 Ʉɚɧɚɥɢɡɚɰɢɹ ɢ ɨɱɢɫɬɧɵɟ ɫɨɨɪɭɠɟɧɢɹ .......................................................... 255 

2.29 Ɉɱɢɫɬɤɚ ɜɵɛɪɨɫɨɜ (ɜ ɬɨɦ ɱɢɫɥɟ ɮɚɤɟɥɶɧɵɟ ɭɫɬɚɧɨɜɤɢ) ............................. 260 

2.30 ɍɬɢɥɢɡɚɰɢɹ ɨɬɯɨɞɨɜ ...................................................................................... 262 

2.31 Ɍɨɜɚɪɧɨ-ɫɵɪɶɟɜɨɣ ɩɚɪɤ ................................................................................ 266 



ɂɌɋ 30–2017 

III 

3 Ɍɟɤɭɳɢɟ ɭɪɨɜɧɢ ɷɦɢɫɫɢɢ ɜ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ....................................................... 270 

3.1 Ɍɟɤɭɳɢɟ ɜɵɛɪɨɫɵ ɢ ɭɪɨɜɧɢ ɩɨɬɪɟɛɥɟɧɢɹ ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ ɡɚɜɨɞɨɜ  
ɜ ɰɟɥɨɦ                                                                                                                    270 

3.2 ɗɅɈɍ ................................................................................................................ 278 

3.3 ɍɫɬɚɧɨɜɤɚ ɚɬɦɨɫɮɟɪɧɨɣ ɩɟɪɟɝɨɧɤɢ ɧɟɮɬɹɧɨɝɨ ɫɵɪɶɹ (ɧɟɮɬɢ, ɝɚɡɨɜɨɝɨ 
ɤɨɧɞɟɧɫɚɬɚ, ɢɯ ɫɦɟɫɟɣ) ......................................................................................... 284 

3.4 ɍɫɬɚɧɨɜɤɚ ɜɚɤɭɭɦɧɨɣ ɩɟɪɟɝɨɧɤɢ ɧɟɮɬɹɧɨɝɨ ɫɵɪɶɹ (ɧɟɮɬɢ, ɝɚɡɨɜɨɝɨ ɤɨɧɞɟɧɫɚɬɚ, 
ɢɯ ɫɦɟɫɟɣ) .............................................................................................................. 298 

3.5 ɍɫɬɚɧɨɜɤɚ ɚɬɦɨɫɮɟɪɧɨ-ɜɚɤɭɭɦɧɨɣ ɩɟɪɟɝɨɧɤɢ ɧɟɮɬɹɧɨɝɨ ɫɵɪɶɹ (ɧɟɮɬɢ, 
ɝɚɡɨɜɨɝɨ ɤɨɧɞɟɧɫɚɬɚ, ɢɯ ɫɦɟɫɟɣ) .......................................................................... 303 

3.6 ɍɫɬɚɧɨɜɤɢ ɜɬɨɪɢɱɧɨɣ ɩɟɪɟɝɨɧɤɢ ɞɢɫɬɢɥɥɹɬɨɜ ............................................... 320 

3.7 ɍɫɬɚɧɨɜɤɢ ɬɟɪɦɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ, ɜɢɫɛɪɟɤɢɧɝɚ ............................................ 326 

3.8 Ʉɨɤɫɨɜɚɧɢɟ ....................................................................................................... 331 

3.9 ɉɪɨɢɡɜɨɞɫɬɜɨ ɛɢɬɭɦɨɜ .................................................................................... 338 

3.10 ɍɫɬɚɧɨɜɤɢ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɪɢɮɨɪɦɢɧɝɚ ..................................................... 346 

3.11 ɂɡɨɦɟɪɢɡɚɰɢɹ ................................................................................................ 360 

3.12 Ʉɚɬɚɥɢɬɢɱɟɫɤɢɣ ɤɪɟɤɢɧɝ ................................................................................ 371 

3.13 Ƚɢɞɪɨɝɟɧɢɡɚɰɢɨɧɧɵɟ ɩɪɨɰɟɫɫɵ .................................................................... 377 

3.14 ɍɫɬɚɧɨɜɤɢ ɝɢɞɪɨɤɪɟɤɢɧɝɚ .............................................................................. 403 

3.15 Ɍɟɯɧɨɥɨɝɢɢ ɨɫɭɲɤɢ ɝɚɡɨɜ .............................................................................. 409 

3.16 ɍɫɬɚɧɨɜɤɢ ɨɱɢɫɬɤɢ ɧɟɮɬɟɡɚɜɨɞɫɤɢɯ ɝɚɡɨɜ ................................................... 410 

3.17 ɍɫɬɚɧɨɜɤɢ ɮɪɚɤɰɢɨɧɢɪɨɜɚɧɢɹ ɝɚɡɨɜ ............................................................ 415 

3.18 Ⱥɥɤɢɥɢɪɨɜɚɧɢɟ .............................................................................................. 419 

3.19 ɍɫɬɚɧɨɜɤɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɨɤɫɢɝɟɧɚɬɨɜ .......................................................... 426 

3.20 ɉɟɪɟɪɚɛɨɬɤɚ ɫɟɪɨɜɨɞɨɪɨɞɚ .......................................................................... 426 

3.21 ɍɫɬɚɧɨɜɤɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɜɨɞɨɪɨɞɚ .............................................................. 438 

3.22 Ⱦɟɚɫɮɚɥɶɬɢɡɚɰɢɹ ɨɫɬɚɬɤɨɜ ɪɚɫɬɜɨɪɢɬɟɥɹɦɢ .............................................. 443 

3.23 ɋɟɥɟɤɬɢɜɧɚɹ ɨɱɢɫɬɤɚ ɦɚɫɥɹɧɨɝɨ ɫɵɪɶɹ ....................................................... 445 

3.24 Ⱦɟɩɚɪɚɮɢɧɢɡɚɰɢɹ ɪɚɮɢɧɚɬɚ ɫɟɥɟɤɬɢɜɧɨɣ ɨɱɢɫɬɤɢ .................................... 449 

3.25 ɗɧɟɪɝɨɫɧɚɛɠɟɧɢɟ ɇɉɁ .................................................................................. 453 

3.26 ɋɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ .................................................................................... 457 

3.27 ȼɨɞɨɫɧɚɛɠɟɧɢɟ ............................................................................................. 463 

3.28 Ʉɚɧɚɥɢɡɚɰɢɨɧɧɵɟ ɢ ɨɱɢɫɬɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ................................................. 464 

3.29 Ɍɟɯɧɨɥɨɝɢɢ ɨɱɢɫɬɤɢ ɜɵɛɪɨɫɨɜ (ɜ ɬɨɦ ɱɢɫɥɟ ɮɚɤɟɥɶɧɵɟ ɭɫɬɚɧɨɜɤɢ) ......... 474 

3.30 ɍɬɢɥɢɡɚɰɢɹ ɨɬɯɨɞɨɜ ...................................................................................... 476 

3.31 Ɍɨɜɚɪɧɨ-ɫɵɪɶɟɜɨɣ ɩɚɪɤ ................................................................................ 480 

4. Ɉɩɪɟɞɟɥɟɧɢɟ ɧɚɢɥɭɱɲɢɯ ɞɨɫɬɭɩɧɵɯ ɬɟɯɧɨɥɨɝɢɣ .................................................... 489 

4.1 ɨɛɳɚɹ ɦɟɬɨɞɨɥɨɝɢɹ ɨɩɪɟɞɟɥɟɧɢɹ ɬɟɯɧɨɥɨɝɢɢ ɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɢ ɜ ɤɚɱɟɫɬɜɟ 
ɇȾɌ… ..................................................................................................................... 489 

4.2 Ɇɟɬɨɞɵ, ɩɨɡɜɨɥɹɸɳɢɟ ɩɨɲɚɝɨɜɨ ɪɚɫɫɦɨɬɪɟɬɶ ɧɟɫɤɨɥɶɤɨ ɬɟɯɧɨɥɨɝɢɣ ɢ ɜɵɛɪɚɬɶ 
ɧɚɢɥɭɱɲɭɸ ɞɨɫɬɭɩɧɭɸ ɬɟɯɧɨɥɨɝɢɸ ...................................................................... 491 

5 ɇɚɢɥɭɱɲɢɟ ɞɨɫɬɭɩɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ............................................................................ 503 

5.1 ɗɅɈɍ ................................................................................................................ 503 

5.2 ɍɫɬɚɧɨɜɤɚ ɚɬɦɨɫɮɟɪɧɨɣ ɩɟɪɟɝɨɧɤɢ ɧɟɮɬɹɧɨɝɨ ɫɵɪɶɹ .................................. 503 

5.3 ɍɫɬɚɧɨɜɤɚ ɜɚɤɭɭɦɧɨɣ ɩɟɪɟɝɨɧɤɢ ɧɟɮɬɹɧɨɝɨ ɫɵɪɶɹ ....................................... 504 



ɂɌɋ 30–2017 

IV 

5.4 ɍɫɬɚɧɨɜɤɚ ɚɬɦɨɫɮɟɪɧɨ-ɜɚɤɭɭɦɧɨɣ ɩɟɪɟɝɨɧɤɢ ɧɟɮɬɹɧɨɝɨ ɫɵɪɶɹ ................. 504 

5.5 ɍɫɬɚɧɨɜɤɢ ɜɬɨɪɢɱɧɨɣ ɩɟɪɟɝɨɧɤɢ ɞɢɫɬɢɥɥɹɬɨɜ ............................................... 505 

5.6 ɍɫɬɚɧɨɜɤɢ ɬɟɪɦɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ, ɜɢɫɛɪɟɤɢɧɝɚ ............................................ 506 

5.7 Ʉɨɤɫɨɜɚɧɢɟ ....................................................................................................... 507 

5.8 ɉɪɨɢɡɜɨɞɫɬɜɨ ɛɢɬɭɦɨɜ .................................................................................... 508 

5.9 Ʉɚɬɚɥɢɬɢɱɟɫɤɢɣ ɪɢɮɨɪɦɢɧɝ ............................................................................ 508 

5.10 ɂɡɨɦɟɪɢɡɚɰɢɹ ................................................................................................ 509 

5.11 Ʉɚɬɚɥɢɬɢɱɟɫɤɢɣ ɤɪɟɤɢɧɝ ................................................................................ 509 

5.12 Ƚɢɞɪɨɝɟɧɢɡɚɰɢɨɧɧɵɟ ɩɪɨɰɟɫɫɵ .................................................................... 513 

5.13 Ƚɢɞɪɨɤɪɟɤɢɧɝ .................................................................................................. 514 

5.14 Ⱥɥɤɢɥɢɪɨɜɚɧɢɟ .............................................................................................. 514 

5. 15 ɍɫɬɚɧɨɜɤɢ ɩɨɥɭɱɟɧɢɹ ɜɨɞɨɪɨɞɚ .................................................................. 515 

5.16 Ⱦɟɚɫɮɚɥɶɬɢɡɚɰɢɹ ɨɫɬɚɬɤɨɜ ɪɚɫɬɜɨɪɢɬɟɥɹɦɢ .............................................. 515 

5.17 ɋɟɥɟɤɬɢɜɧɚɹ ɨɱɢɫɬɤɚ ɦɚɫɥɹɧɨɝɨ ɫɵɪɶɹ ....................................................... 516 

5.18 Ⱦɟɩɚɪɚɮɢɧɢɡɚɰɢɹ ɪɚɮɢɧɚɬɚ ɫɟɥɟɤɬɢɜɧɨɣ ɨɱɢɫɬɤɢ .................................... 517 

5.19 Ⱥɞɫɨɪɛɰɢɨɧɇɚɹ ɨɱɢɫɬɤɚ ɛɚɡɨɜɵɯ ɦɚɫɟɥ ..................................................... 517 

5.20 ɗɧɟɪɝɨɫɧɚɛɠɟɧɢɟ ɇɉɁ .................................................................................. 518 

5.21 ɋɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ .................................................................................... 520 

5.22 ȼɨɞɨɫɧɚɛɠɟɧɢɟ ............................................................................................. 524 

5.23 Ʉɚɧɚɥɢɡɚɰɢɹ ɢ ɨɱɢɫɬɧɵɟ ɫɨɨɪɭɠɟɧɢɹ .......................................................... 525 

5.24 ɋɢɫɬɟɦɚ ɨɱɢɫɬɤɢ ɜɵɛɪɨɫɨɜ ɢ ɮɚɤɟɥɶɧɵɟ ɭɫɬɚɧɨɜɤɢ .................................. 526 

5.25 ɍɬɢɥɢɡɚɰɢɹ ɨɬɯɨɞɨɜ ...................................................................................... 533 

5.26 Ɍɨɜɚɪɧɨ-ɫɵɪɶɟɜɨɣ ɩɚɪɤ ................................................................................ 534 

6 ɗɤɨɧɨɦɢɱɟɫɤɢɟ ɚɫɩɟɤɬɵ ɪɟɚɥɢɡɚɰɢɢ ɧɚɢɥɭɱɲɢɯ ɞɨɫɬɭɩɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ............... 536 

7 ɉɟɪɫɩɟɤɬɢɜɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ........................................................................................ 553 

7.1 ɍɫɬɚɧɨɜɤɚ ɚɬɦɨɫɮɟɪɧɨɣ ɩɟɪɟɝɨɧɤɢ ɧɟɮɬɹɧɨɝɨ ɫɵɪɶɹ (ɧɟɮɬɢ, ɝɚɡɨɜɨɝɨ 
ɤɨɧɞɟɧɫɚɬɚ, ɢɯ ɫɦɟɫɟɣ) ......................................................................................... 553 

7.2 Ʉɨɤɫɨɜɚɧɢɟ ....................................................................................................... 554 

7.3 ɍɫɬɚɧɨɜɤɢ ɬɟɪɦɨɝɢɞɪɨɤɪɟɤɢɧɝɚ ɨɫɬɚɬɨɱɧɨɝɨ ɫɵɪɶɹ ɩɨɞ ɞɚɜɥɟɧɢɟɦ ɜɨ 
ɜɡɜɟɲɟɧɧɨɦ ɫɥɨɟ ɚɞɫɨɪɛɟɧɬɚ .............................................................................. 563 

7.4 ɂɡɨɦɟɪɢɡɚɰɢɹ .................................................................................................. 564 

7.5 ɍɫɬɚɧɨɜɤɢ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ ............................................................. 572 

7.6 Ƚɢɞɪɨɝɟɧɢɡɚɰɢɨɧɧɵɟ ɩɪɨɰɟɫɫɵ ...................................................................... 581 

7.7 Ƚɢɞɪɨɤɪɟɤɢɧɝ .................................................................................................... 585 

7.8 ɍɫɬɚɧɨɜɤɢ ɬɟɪɦɨɝɢɞɪɨɤɪɟɤɢɧɝɚ ɨɫɬɚɬɨɱɧɨɝɨ ɫɵɪɶɹ ɩɨɞ ɞɚɜɥɟɧɢɟɦ............ 589 

7.9 Ƚɢɞɪɨɤɪɟɤɢɧɝ ɨɫɬɚɬɨɱɧɨɝɨ ɫɵɪɶɹ ................................................................... 590 

7.10 Ƚɢɞɪɨɤɪɟɤɢɧɝ ɨɫɬɚɬɨɱɧɨɝɨ ɫɵɪɶɹ ɜ ɤɢɩɹɳɟɦ ɫɥɨɟ ...................................... 590 

7.11 Ƚɥɭɛɨɤɚɹ ɝɢɞɪɨɩɟɪɟɪɚɛɨɬɤɚ ɬɹɠɟɥɵɯ ɨɫɬɚɬɤɨɜ (ɝɥɭɛɨɤɢɣ ɝɢɞɪɨɤɪɟɤɢɧɝ 
ɨɫɬɚɬɨɱɧɨɝɨ ɫɵɪɶɹ ɜ ɫɥɚɪɪɢ-ɪɟɚɤɬɨɪɚɯ ɫ ɞɜɢɠɭɳɢɦɫɹ ɤɚɬɚɥɢɡɚɬɨɪɨɦ) ........... 593 

7.12 Ⱥɥɤɢɥɢɪɨɜɚɧɢɟ .............................................................................................. 601 

7.13 Ɍɟɯɧɨɥɨɝɢɹ ɨɥɢɝɨɦɟɪɢɡɚɰɢɢ ɨɥɟɮɢɧɨɜ ɧɚ ɤɜɚɪɰɟɜɨɦ ɩɟɫɤɟ ɫ ɩɥɟɧɤɨɣ  
ɠɢɞɤɨɣ ɮɨɫɮɨɪɧɨɣ ɤɢɫɥɨɬɵ ................................................................................. 603 

7.14 Ɍɟɯɧɨɥɨɝɢɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɨɤɫɢɝɟɧɚɬɨɜ ........................................................ 604 

7.15 ɍɫɬɚɧɨɜɤɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɜɨɞɨɪɨɞɚ .............................................................. 606 

Ɂɚɤɥɸɱɢɬɟɥɶɧɵɟ ɩɨɥɨɠɟɧɢɹ ɢ ɪɟɤɨɦɟɧɞɚɰɢɢ ............................................................. 609 



ɂɌɋ 30–2017 

V 

ɉɪɢɥɨɠɟɧɢɟ Ⱥ (ɨɛɹɡɚɬɟɥɶɧɨɟ) ...................................................................................... 611 

ɉɪɢɥɨɠɟɧɢɟ Ȼ (ɨɛɹɡɚɬɟɥɶɧɨɟ) ...................................................................................... 612 

ɉɪɢɥɨɠɟɧɢɟ ȼ (ɨɛɹɡɚɬɟɥɶɧɨɟ) ...................................................................................... 621 

ɉɪɢɥɨɠɟɧɢɟ Ƚ (ɨɛɹɡɚɬɟɥɶɧɨɟ) ...................................................................................... 622 

Ȼɢɛɥɢɨɝɪɚɮɢɹ ................................................................................................................ 632 



ɂɌɋ 30–2017 

VI 

ȼɜɟɞɟɧɢɟ 
 

ɇɚɫɬɨɹɳɢɣ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɬɟɯɧɢɱɟɫɤɢɣ ɫɩɪɚɜɨɱɧɢɤ ɩɨ ɧɚɢɥɭɱɲɢɦ ɞɨɫɬɭɩɧɵɦ 
ɬɟɯɧɨɥɨɝɢɹɦ «ɉɟɪɟɪɚɛɨɬɤɚ ɧɟɮɬɢ» (ɞɚɥɟɟ – ɫɩɪɚɜɨɱɧɢɤ) ɫɨɞɟɪɠɢɬ ɢɧɮɨɪɦɚɰɢɸ: 

ɚ) ɨɛ ɨɛɥɚɫɬɢ ɟɝɨ ɩɪɢɦɟɧɟɧɢɹ; 
ɛ) ɨ ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɣ ɨɬɪɚɫɥɢ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɜ Ɋɨɫɫɢɣɫɤɨɣ 

Ɏɟɞɟɪɚɰɢɢ; 
ɜ) ɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɚɯ, ɩɪɢɦɟɧɹɟɦɵɯ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɚ 

ɩɪɟɞɩɪɢɹɬɢɹɯ ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɮɬɢ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ; 
ɝ) ɨ ɬɟɤɭɳɢɯ ɭɪɨɜɧɹɯ ɷɦɢɫɫɢɣ ɜ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɧɚ ɩɪɟɞɩɪɢɹɬɢɹɯ ɩɟɪɟɪɚɛɨɬɤɢ 

ɧɟɮɬɢ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ; 
ɞ) ɨ ɧɚɢɥɭɱɲɢɯ ɞɨɫɬɭɩɧɵɯ ɬɟɯɧɨɥɨɝɢɹɯ ɜ ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɣ 

ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ; 
ɜ) ɨ ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɬɟɯɧɨɥɨɝɢɹɯ. 
Ɉɫɧɨɜɧɵɦɢ ɡɚɤɨɧɨɞɚɬɟɥɶɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ, ɢɫɩɨɥɶɡɨɜɚɜɲɢɦɢɫɹ ɩɪɢ 

ɪɚɡɪɚɛɨɬɤɟ ɫɩɪɚɜɨɱɧɢɤɚ, ɹɜɥɹɸɬɫɹ: 
ɚ) Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉɛ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ» ɨɬ 10.01.2002 № 7-ɎɁ 

[54]; 

ɛ) Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉɛ ɨɯɪɚɧɟ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ» ɨɬ 04.05.1999  
№ 96-ɎɁ; 

ɜ) Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉɛ ɨɬɯɨɞɚɯ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɩɨɬɪɟɛɥɟɧɢɹ» ɨɬ 24.06.1998 
№ 89-ɎɁ; 

ɝ) ɩɨɫɬɚɧɨɜɥɟɧɢɟ ɉɪɚɜɢɬɟɥɶɫɬɜɚ ɊɎ «Ɉ ɩɨɪɹɞɤɟ ɨɩɪɟɞɟɥɟɧɢɹ ɬɟɯɧɨɥɨɝɢɢ ɜ 
ɤɚɱɟɫɬɜɟ ɧɚɢɥɭɱɲɟɣ ɞɨɫɬɭɩɧɨɣ ɬɟɯɧɨɥɨɝɢɢ, ɚ ɬɚɤɠɟ ɪɚɡɪɚɛɨɬɤɢ, ɚɤɬɭɚɥɢɡɚɰɢɢ ɢ 
ɨɩɭɛɥɢɤɨɜɚɧɢɹ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɫɩɪɚɜɨɱɧɢɤɨɜ ɩɨ ɧɚɢɥɭɱɲɢɦ ɞɨɫɬɭɩɧɵɦ 
ɬɟɯɧɨɥɨɝɢɹɦ» ɨɬ 23.12.2014 № 1458. 
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ɉɪɟɞɢɫɥɨɜɢɟ 
 

ɐɟɥɢ, ɨɫɧɨɜɧɵɟ ɩɪɢɧɰɢɩɵ ɢ ɩɨɪɹɞɨɤ ɪɚɡɪɚɛɨɬɤɢ ɫɩɪɚɜɨɱɧɢɤɚ ɭɫɬɚɧɨɜɥɟɧɵ 
ɩɨɫɬɚɧɨɜɥɟɧɢɟɦ ɉɪɚɜɢɬɟɥɶɫɬɜɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɨɬ 23.12.2014 № 1458 «Ɉ 
ɩɨɪɹɞɤɟ ɨɩɪɟɞɟɥɟɧɢɹ ɬɟɯɧɨɥɨɝɢɢ ɜ ɤɚɱɟɫɬɜɟ ɧɚɢɥɭɱɲɟɣ ɞɨɫɬɭɩɧɨɣ ɬɟɯɧɨɥɨɝɢɢ, ɚ ɬɚɤɠɟ 
ɪɚɡɪɚɛɨɬɤɢ, ɚɤɬɭɚɥɢɡɚɰɢɢ ɢ ɨɩɭɛɥɢɤɨɜɚɧɢɹ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɫɩɪɚɜɨɱɧɢɤɨɜ 
ɩɨ ɧɚɢɥɭɱɲɢɦ ɞɨɫɬɭɩɧɵɦ ɬɟɯɧɨɥɨɝɢɹɦ». 

ɋɬɚɬɭɫ ɞɨɤɭɦɟɧɬɚ 

ɇɚɫɬɨɹɳɢɣ ɫɩɪɚɜɨɱɧɢɤ ɹɜɥɹɟɬɫɹ ɞɨɤɭɦɟɧɬɨɦ ɩɨ ɫɬɚɧɞɚɪɬɢɡɚɰɢɢ. 
ɂɧɮɨɪɦɚɰɢɹ ɨ ɪɚɡɪɚɛɨɬɱɢɤɚɯ 

ɋɩɪɚɜɨɱɧɢɤ ɪɚɡɪɚɛɨɬɚɧ ɬɟɯɧɢɱɟɫɤɨɣ ɪɚɛɨɱɟɣ ɝɪɭɩɩɨɣ «ɉɟɪɟɪɚɛɨɬɤɚ ɧɟɮɬɢ» 
(ɌɊȽ 30,) ɫɨɫɬɚɜ ɤɨɬɨɪɨɣ ɭɬɜɟɪɠɞɟɧ ɩɪɢɤɚɡɨɦ Ɋɨɫɫɬɚɧɞɚɪɬɚ ɨɬ 17 ɦɚɪɬɚ 2016 ɝ. № 270 
(ɜ ɪɟɞɚɤɰɢɢ ɩɪɢɤɚɡɚ Ɋɨɫɫɬɚɧɞɚɪɬɚ ɨɬ 12 ɦɚɹ 2016 ɝ. № 564). 

ɉɟɪɟɱɟɧɶ ɨɪɝɚɧɢɡɚɰɢɣ ɢ ɢɯ ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ, ɩɪɢɧɢɦɚɜɲɢɯ ɭɱɚɫɬɢɟ ɜ ɪɚɡɪɚɛɨɬɤɟ 
ɫɩɪɚɜɨɱɧɢɤɚ, ɩɪɢɜɟɞɟɧ ɜ ɪɚɡɞɟɥɟ «Ɂɚɤɥɸɱɢɬɟɥɶɧɵɟ ɩɨɥɨɠɟɧɢɹ ɢ ɪɟɤɨɦɟɧɞɚɰɢɢ». 

ɋɩɪɚɜɨɱɧɢɤ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɭɬɜɟɪɠɞɟɧɢɟ Ȼɸɪɨ ɧɚɢɥɭɱɲɢɯ ɞɨɫɬɭɩɧɵɯ 
ɬɟɯɧɨɥɨɝɢɣ (Ȼɸɪɨ ɇȾɌ) (www.burondt.ru). 

Ʉɪɚɬɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 

ɋɩɪɚɜɨɱɧɢɤ ɫɨɞɟɪɠɢɬ ɨɩɢɫɚɧɢɟ ɩɪɢɦɟɧɹɟɦɵɯ ɩɪɢ ɩɟɪɟɪɚɛɨɬɤɟ ɧɟɮɬɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ, ɨɛɨɪɭɞɨɜɚɧɢɹ, ɬɟɯɧɢɱɟɫɤɢɯ ɫɩɨɫɨɛɨɜ, ɦɟɬɨɞɨɜ, ɜ ɬɨɦ 
ɱɢɫɥɟ ɩɨɡɜɨɥɹɸɳɢɯ ɫɧɢɡɢɬɶ ɧɟɝɚɬɢɜɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ, 
ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɟ, ɩɨɜɵɫɢɬɶ ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɶ, ɪɟɫɭɪɫɨɫɛɟɪɟɠɟɧɢɟ. ɋɪɟɞɢ 
ɨɩɢɫɚɧɧɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ, ɨɛɨɪɭɞɨɜɚɧɢɹ, ɬɟɯɧɢɱɟɫɤɢɯ ɫɩɨɫɨɛɨɜ, ɦɟɬɨɞɨɜ 
ɨɩɪɟɞɟɥɟɧɵ ɪɟɲɟɧɢɹ, ɹɜɥɹɸɳɢɟɫɹ ɧɚɢɥɭɱɲɢɦɢ ɞɨɫɬɭɩɧɵɦɢ ɬɟɯɧɨɥɨɝɢɹɦɢ (ɇȾɌ). Ⱦɥɹ 
ɇȾɌ ɜ ɫɩɪɚɜɨɱɧɢɤɟ ɭɫɬɚɧɨɜɥɟɧɵ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɟɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ. 

ȼɡɚɢɦɨɫɜɹɡɶ ɫ ɦɟɠɞɭɧɚɪɨɞɧɵɦɢ, ɪɟɝɢɨɧɚɥɶɧɵɦɢ ɚɧɚɥɨɝɚɦɢ 

ɋɩɪɚɜɨɱɧɢɤ ɪɚɡɪɚɛɨɬɚɧ ɧɚ ɨɫɧɨɜɟ ɫɩɪɚɜɨɱɧɢɤɚ ȿɜɪɨɩɟɣɫɤɨɝɨ ɫɨɸɡɚ ɩɨ 
ɧɚɢɥɭɱɲɢɦ ɞɨɫɬɭɩɧɵɦ ɬɟɯɧɨɥɨɝɢɹɦ «ɇɚɢɥɭɱɲɢɟ ɞɨɫɬɭɩɧɵɟ ɬɟɯɧɨɥɨɝɢɢ (ɇȾɌ). 
ɋɩɪɚɜɨɱɧɵɣ ɞɨɤɭɦɟɧɬ ɞɥɹ ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɮɬɢ ɢ ɝɚɡɚ» (Best Available Techniques (BAT) 
Reference Document For The Refining Of Mineral Oil And Gas) ɫ ɭɱɟɬɨɦ ɨɫɨɛɟɧɧɨɫɬɟɣ 
ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɮɬɢ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ. 

ɋɛɨɪ ɞɚɧɧɵɯ 

ɂɧɮɨɪɦɚɰɢɹ ɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɚɯ, ɨɛɨɪɭɞɨɜɚɧɢɢ, ɬɟɯɧɢɱɟɫɤɢɯ 
ɫɩɨɫɨɛɚɯ, ɦɟɬɨɞɚɯ, ɩɪɢɦɟɧɹɟɦɵɯ ɩɪɢ ɩɟɪɟɪɚɛɨɬɤɟ ɧɟɮɬɢ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ, 
ɛɵɥɚ ɫɨɛɪɚɧɚ ɜ ɩɪɨɰɟɫɫɟ ɪɚɡɪɚɛɨɬɤɢ ɫɩɪɚɜɨɱɧɢɤɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɨɪɹɞɤɨɦ ɫɛɨɪɚ 
ɞɚɧɧɵɯ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɩɪɚɜɨɱɧɢɤɚ ɩɨ 
ɧɚɢɥɭɱɲɢɦ ɞɨɫɬɭɩɧɵɦ ɬɟɯɧɨɥɨɝɢɹɦ ɢ ɚɧɚɥɢɡɚ ɩɪɢɨɪɢɬɟɬɧɵɯ ɩɪɨɛɥɟɦ ɨɬɪɚɫɥɢ, 
ɭɬɜɟɪɠɞɟɧɧɵɦ ɩɪɢɤɚɡɨɦ Ɋɨɫɫɬɚɧɞɚɪɬɚ ɨɬ 23 ɢɸɥɹ 2015 ɝ. №863. 

ȼɡɚɢɦɨɫɜɹɡɶ ɫ ɞɪɭɝɢɦɢ ɫɩɪɚɜɨɱɧɢɤɚɦɢ ɇȾɌ 

ȼɡɚɢɦɨɫɜɹɡɶ ɧɚɫɬɨɹɳɟɝɨ ɫɩɪɚɜɨɱɧɢɤɚ ɫ ɞɪɭɝɢɦɢ ɫɩɪɚɜɨɱɧɢɤɚɦɢ, 
ɪɚɡɪɚɛɚɬɵɜɚɟɦɵɦɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɚɫɩɨɪɹɠɟɧɢɟɦ ɉɪɚɜɢɬɟɥɶɫɬɜɚ Ɋɨɫɫɢɣɫɤɨɣ 
Ɏɟɞɟɪɚɰɢɢ ɨɬ 31 ɨɤɬɹɛɪɹ 2014 ɝɨɞɚ № 2178-ɪ [56], ɩɪɢɜɟɞɟɧɚ ɜ ɪɚɡɞɟɥɟ «Ɉɛɥɚɫɬɶ 
ɩɪɢɦɟɧɟɧɢɹ». 
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VIII 

ɂɧɮɨɪɦɚɰɢɹ ɨɛ ɭɬɜɟɪɠɞɟɧɢɢ, ɨɩɭɛɥɢɤɨɜɚɧɢɢ ɢ ɜɜɟɞɟɧɢɢ ɜ ɞɟɣɫɬɜɢɟ 

ɋɩɪɚɜɨɱɧɢɤ ɭɬɜɟɪɠɞɟɧ ɩɪɢɤɚɡɨɦ Ɋɨɫɫɬɚɧɞɚɪɬɚ ɨɬ 14 ɧɨɹɛɪɹ 2017 ɝ. № 2424. 

ɋɩɪɚɜɨɱɧɢɤ ɜɜɟɞɟɧ ɜ ɞɟɣɫɬɜɢɟ ɫ 1 ɦɚɹ 2018 ɝ., ɨɮɢɰɢɚɥɶɧɨ ɨɩɭɛɥɢɤɨɜɚɧ ɜ 
ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɟ ɨɛɳɟɝɨ ɩɨɥɶɡɨɜɚɧɢɹ – ɧɚ ɨɮɢɰɢɚɥɶɧɨɦ ɫɚɣɬɟ Ɏɟɞɟɪɚɥɶɧɨɝɨ 
ɚɝɟɧɬɫɬɜɚ ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ ɪɟɝɭɥɢɪɨɜɚɧɢɸ ɢ ɦɟɬɪɨɥɨɝɢɢ ɜ ɫɟɬɢ ɂɧɬɟɪɧɟɬ (www.gost.ru). 
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ɂ ɇɎ ɈɊɆ Ⱥɐɂ ɈɇɇɈ - Ɍȿɏɇɂ ɑȿɋɄɂɃ  ɋɉ Ɋ ȺȼɈ ɑ ɇɂ Ʉ  

ɉ Ɉ ɇ Ⱥɂ Ʌ ɍɑ ɒɂ Ɇ  ȾɈɋɌɍɉ ɇɕɆ ɌȿɏɇɈɅ ɈȽɂəɆ  

ɉɟɪɟɪɚɛɨɬɤɚ ɧɟɮɬɢ 

Oil refining 

Ⱦɚɬɚ ɜɜɟɞɟɧɢɹ – 2018-05-01 

Ɉɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ 

 

ɋɩɪɚɜɨɱɧɢɤ ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ ɧɚ ɫɥɟɞɭɸɳɢɟ ɨɫɧɨɜɧɵɟ ɜɢɞɵ ɞɟɹɬɟɥɶɧɨɫɬɢ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɨɞɚɦɢ ɈɄɋ: 75.020: 

ɚ) ɩɟɪɟɪɚɛɨɬɤɚ ɧɟɮɬɢ; 
ɛ) ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɮɬɢ; 
ɜ) ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ɯɪɚɧɟɧɢɹ ɧɟɮɬɢ; 
ɝ) ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ. 
ɋɩɪɚɜɨɱɧɢɤ ɬɚɤɠɟ ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ ɧɚ ɩɪɨɰɟɫɫɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɨɫɧɨɜɧɵɦɢ 

ɜɢɞɚɦɢ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɨɤɚɡɚɬɶ ɜɥɢɹɧɢɟ ɧɚ ɨɛɴɟɦɵ ɷɦɢɫɫɢɣ ɢɥɢ 
ɦɚɫɲɬɚɛɵ ɡɚɝɪɹɡɧɟɧɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ: 

ɚ) ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɩɪɨɰɟɫɫɵ; 
ɛ) ɦɟɬɨɞɵ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɢ ɫɨɤɪɚɳɟɧɢɹ ɜɨɡɞɟɣɫɬɜɢɣ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɢ 

ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ. 
ȼ ɷɬɨɦ ɞɨɤɭɦɟɧɬɟ ɧɟ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɞɟɹɬɟɥɶɧɨɫɬɢ: 
ɚ) ɪɚɡɜɟɞɤɚ ɢ ɞɨɛɵɱɚ ɫɵɪɨɣ ɧɟɮɬɢ ɢ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ; 
ɛ) ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɚ ɫɵɪɨɣ ɧɟɮɬɢ ɢ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ; 
ɜ) ɩɪɨɢɡɜɨɞɫɬɜɨ ɛɢɨɬɨɩɥɢɜɚ; 
ɝ) ɦɚɪɤɟɬɢɧɝ ɢ ɫɛɵɬ ɩɪɨɞɭɤɰɢɢ; 
ɞ) ɜɨɩɪɨɫɵ, ɤɚɫɚɸɳɢɟɫɹ ɢɫɤɥɸɱɢɬɟɥɶɧɨ ɨɛɟɫɩɟɱɟɧɢɹ ɩɪɨɦɵɲɥɟɧɧɨɣ 

ɛɟɡɨɩɚɫɧɨɫɬɢ ɢɥɢ ɨɯɪɚɧɵ ɬɪɭɞɚ. 
Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɜɢɞɵ ɞɟɹɬɟɥɶɧɨɫɬɢ ɩɪɢ ɩɟɪɟɪɚɛɨɬɤɟ ɧɟɮɬɢ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ 

ɢɦ ɫɩɪɚɜɨɱɧɢɤɢ (ɧɚɡɜɚɧɢɹ ɫɩɪɚɜɨɱɧɢɤɨɜ ɞɚɧɵ ɜ ɪɟɞɚɤɰɢɢ ɪɚɫɩɨɪɹɠɟɧɢɹ 
ɉɪɚɜɢɬɟɥɶɫɬɜɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɨɬ 31 ɨɤɬɹɛɪɹ 2014 ɝɨɞɚ № 2178-ɪ [56]) 

ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ ɧɢɠɟ. 
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Ɍɚɛɥɢɰɚ 1 – Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɜɢɞɵ ɞɟɹɬɟɥɶɧɨɫɬɢ ɩɪɢ ɩɟɪɟɪɚɛɨɬɤɟ ɧɟɮɬɢ ɢ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɢɦ ɫɩɪɚɜɨɱɧɢɤɢ ɇȾɌ 
ȼɢɞ ɞɟɹɬɟɥɶɧɨɫɬɢ ɋɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɫɩɪɚɜɨɱɧɢɤ ɇȾɌ 
Ɇɟɬɨɞɵ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ, 
ɧɚɩɪɚɜɥɟɧɧɵɟ ɧɚ ɫɨɤɪɚɳɟɧɢɟ ɫɛɪɨɫɨɜ 
ɦɟɬɚɥɥɨɜ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ 

Ɉɱɢɫɬɤɚ ɫɬɨɱɧɵɯ ɜɨɞ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ 
ɩɪɨɞɭɤɰɢɢ (ɬɨɜɚɪɨɜ), ɜɵɩɨɥɧɟɧɢɢ ɪɚɛɨɬ ɢ 
ɨɤɚɡɚɧɢɢ ɭɫɥɭɝ ɧɚ ɤɪɭɩɧɵɯ ɩɪɟɞɩɪɢɹɬɢɹɯ 

ɉɪɢɦɵɲɥɟɧɧɵɟ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ, 
ɧɚɩɪɢɦɟɪ ɝɪɚɞɢɪɧɢ, ɩɥɚɫɬɢɧɱɚɬɵɟ 
ɬɟɩɥɨɨɛɦɟɧɧɢɤɢ 

ɉɪɨɦɵɲɥɟɧɧɵɟ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ 

ɏɪɚɧɟɧɢɟ ɢ ɨɛɪɚɛɨɬɤɚ ɦɚɬɟɪɢɚɥɨɜ ɋɨɤɪɚɳɟɧɢɟ ɜɵɛɪɨɫɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ 
ɜɟɳɟɫɬɜ, ɫɛɪɨɫɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ 
ɩɪɢ ɯɪɚɧɟɧɢɢ ɢ ɫɤɥɚɞɢɪɨɜɚɧɢɢ ɬɨɜɚɪɨɜ 
(ɝɪɭɡɨɜ) 

Ɉɛɪɚɳɟɧɢɟ ɫ ɨɬɯɨɞɚɦɢ ɍɬɢɥɢɡɚɰɢɹ ɢ ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ ɨɬɯɨɞɨɜ 
(ɤɪɨɦɟ ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ ɬɟɪɦɢɱɟɫɤɢɦ 
ɫɩɨɫɨɛɨɦ (ɫɠɢɝɚɧɢɟ ɨɬɯɨɞɨɜ) 
Ɋɚɡɦɟɳɟɧɢɟ ɨɬɯɨɞɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ 
ɩɨɬɪɟɛɥɟɧɢɹ 

ȼɵɪɚɛɨɬɤɚ ɩɚɪɚ ɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 
ɬɟɩɥɨɜɵɯ ɫɬɚɧɰɢɹɯ 

ɋɠɢɝɚɧɢɟ ɬɨɩɥɢɜɚ ɧɚ ɤɪɭɩɧɵɯ ɭɫɬɚɧɨɜɤɚɯ 
ɜ ɰɟɥɹɯ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɧɟɪɝɢɢ 

ȼɨɩɪɨɫɵ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨ-ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ 
ɤɨɧɬɪɨɥɹ 

Ɉɛɳɢɟ ɩɪɢɧɰɢɩɵ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ 
ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ ɢ ɟɝɨ 
ɦɟɬɪɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ 
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1 Ɉɛɳɚɹ ɢɧɮɨɪɦɚɰɢɹ ɨ ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɣ ɨɬɪɚɫɥɢ 
ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ 

 

1.1 ɋɨɜɪɟɦɟɧɧɨɟ ɫɨɫɬɨɹɧɢɟ ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɣ ɨɬɪɚɫɥɢ 

 

ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɷɤɨɧɨɦɢɤɚ Ɋɨɫɫɢɢ ɧɚɯɨɞɢɬɫɹ ɩɨɞ ɠɟɫɬɤɢɦ ɜɥɢɹɧɢɟɦ ɫɪɚɡɭ 
ɧɟɫɤɨɥɶɤɢɯ ɧɟɝɚɬɢɜɧɵɯ ɮɚɤɬɨɪɨɜ. ɉɪɟɠɞɟ ɜɫɟɝɨ, ɷɬɨ ɧɢɡɤɚɹ ɰɟɧɚ ɧɚ ɧɟɮɬɶ. ȼ 2015 ɝɨɞɭ 
ɧɟɮɬɶ ɩɨɞɟɲɟɜɟɥɚ ɩɪɚɤɬɢɱɟɫɤɢ ɜɞɜɨɟ (ɪɢɫɭɧɨɤ 1.1). ɇɚ ɪɢɫɭɧɤɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɫɪɟɞɧɢɟ 
ɰɟɧɵ ɧɚ ɧɟɮɬɶ, ɜ 2016 ɝɨɞɭ ɩɨɤɚɡɚɧ ɪɚɫɱɟɬɧɵɣ ɩɨɤɚɡɚɬɟɥɶ ɡɚ 8 ɦɟɫɹɰɟɜ. 

 

98
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2010 ɝ. 2011 ɝ. 2012 ɝ. 2013 ɝ. 2014 ɝ. 2015 ɝ. 2016 ɝ.

ɐɟɧɚ ɧɟɮɬɢ ɦɚɪɤɢ
BRENT, ɜ ɞɨɥɥ. ɋɒȺ 

 
 

Ɋɢɫɭɧɨɤ 1.1 – ɐɟɧɚ ɧɟɮɬɢ ɦɚɪɤɢ BRENT, ɜ ɞɨɥɥ. ɋɒȺ 

 

ɉɪɨɞɨɥɠɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ ɧɢɡɤɢɯ ɰɟɧ ɧɚ ɧɟɮɬɶ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ 
ɞɟɫɬɚɛɢɥɢɡɚɰɢɢ ɩɟɪɫɩɟɤɬɢɜ ɫɬɪɚɧɵ-ɷɤɫɩɨɪɬɟɪɚ ɧɟɮɬɢ. Ȼɭɮɟɪɧɵɟ ɪɟɡɟɪɜɵ 
ɫɨɤɪɚɳɚɸɬɫɹ, ɢ ɫɬɪɚɧɚ-ɷɤɫɩɨɪɬɟɪ ɧɟɮɬɢ ɫɬɚɥɤɢɜɚɟɬɫɹ ɫ ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ ɪɟɡɤɨɝɨ 
ɫɨɤɪɚɳɟɧɢɹ ɪɚɫɯɨɞɨɜ. Ʌɸɛɚɹ ɫɬɪɚɧɚ, ɟɫɥɢ ɨɧɚ ɹɜɥɹɟɬɫɹ ɷɤɫɩɨɪɬɟɪɨɦ ɧɟɮɬɢ, ɜ ɞɚɧɧɵɯ 
ɭɫɥɨɜɢɹɯ ɧɚɯɨɞɢɬɫɹ ɜ ɫɥɨɠɧɨɣ ɦɚɤɪɨɷɤɨɧɨɦɢɱɟɫɤɨɣ ɫɢɬɭɚɰɢɢ ɫ ɪɟɡɤɢɦ ɭɯɭɞɲɟɧɢɟɦ 
ɭɫɥɨɜɢɣ ɬɨɪɝɨɜɥɢ ɢ ɭɠɟɫɬɨɱɟɧɢɟɦ ɜɧɟɲɧɢɯ ɮɢɧɚɧɫɨɜɵɯ ɭɫɥɨɜɢɣ. 

ȼɬɨɪɨɟ – ɷɬɨ ɜɧɟɲɧɟɟ ɫɚɧɤɰɢɨɧɧɨɟ ɞɚɜɥɟɧɢɟ. Ɋɨɫɫɢɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɚɧɤɰɢɨɧɧɨɣ 
ɩɨɥɢɬɢɤɢ ɋɒȺ ɢ ɫɬɪɚɧ ȿɋ ɨɬɪɟɡɚɧɚ ɨɬ ɡɧɚɱɢɬɟɥɶɧɨɣ ɱɚɫɬɢ ɦɟɠɞɭɧɚɪɨɞɧɵɯ ɤɪɟɞɢɬɧɵɯ 
ɪɟɫɭɪɫɨɜ ɢ ɨɬ ɪɵɧɤɚ ɫɨɜɪɟɦɟɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ. 

Ɍɪɟɬɶɟ – ɷɬɨ ɧɟɫɬɚɛɢɥɶɧɨɫɬɶ ɢ ɩɥɨɯɚɹ ɩɪɟɞɫɤɚɡɭɟɦɨɫɬɶ ɝɥɨɛɚɥɶɧɵɯ ɪɵɧɤɨɜ. ȼ 
ɞɚɧɧɵɯ ɭɫɥɨɜɢɹɯ ɨɛɨɫɬɪɢɥɢɫɶ ɢ ɫɬɪɭɤɬɭɪɧɵɟ ɩɪɨɛɥɟɦɵ ɫɨɛɫɬɜɟɧɧɨɣ ɷɤɨɧɨɦɢɤɢ Ɋɨɫɫɢɢ. 

ȼ 2015 ɝɨɞɭ ɩɨ ɞɚɧɧɵɦ Ɋɨɫɫɬɚɬɚ ɩɚɞɟɧɢɟ ȼȼɉ ɫɨɫɬɚɜɢɥɨ 3.7%. ɉɨ ɨɰɟɧɤɟ 

Ɇɢɧɷɤɨɧɨɦɪɚɡɜɢɬɢɹ Ɋɨɫɫɢɢ, ɜ ɩɟɪɜɨɦ ɩɨɥɭɝɨɞɢɢ 2016 ɝɨɞɚ ɩɪɨɢɫɯɨɞɢɥɨ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɟ ɡɚɦɟɞɥɟɧɢɟ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɫɩɚɞɚ. ɋɧɢɠɟɧɢɟ ȼȼɉ ɡɚ ɩɟɪɜɨɟ 
ɩɨɥɭɝɨɞɢɟ 2016 ɝɨɞɚ ɫɨɫɬɚɜɢɥɨ 0,9% ɤ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦɭ ɩɟɪɢɨɞɭ 2015 ɝɨɞɚ. 

Ɍɚɤɠɟ Ɋɨɫɫɢɹ ɩɨɞɜɟɪɝɥɚɫɶ ɞɨɩɨɥɧɢɬɟɥɶɧɨɦɭ ɫɧɢɠɟɧɢɸ ɨɛɦɟɧɧɵɯ ɤɭɪɫɨɜ 
ɧɚɰɢɨɧɚɥɶɧɨɣ ɜɚɥɸɬɵ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɤɨɬɨɪɨɝɨ ɛɵɥɢ ɨɫɥɚɛɥɟɧɵ ɛɚɥɚɧɫɵ ɤɨɦɩɚɧɢɣ. 
ɉɪɨɢɡɨɲɥɨ ɪɟɡɤɨɟ ɫɨɤɪɚɳɟɧɢɟ ɩɪɢɬɨɤɚ ɤɚɩɢɬɚɥɚ, ɱɬɨ ɢ ɜɵɡɜɚɥɨ ɫɠɚɬɢɟ ɜɧɭɬɪɟɧɧɟɝɨ 
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ɫɩɪɨɫɚ. ɉɨ ɞɚɧɧɵɦ Ɇɢɧɷɤɨɧɨɦɪɚɡɜɢɬɢɹ Ɋɨɫɫɢɢ ɢɧɮɥɹɰɢɹ ɧɚ ɩɨɬɪɟɛɢɬɟɥɶɫɤɨɦ ɪɵɧɤɟ ɜ 
ɩɟɪɜɨɦ ɩɨɥɭɝɨɞɢɢ 2016 ɝɨɞɚ ɫɨɫɬɚɜɢɥɚ 3,3 %, ɚ ɜ 2015 ɝɨɞɭ ɩɨɬɪɟɛɢɬɟɥɶɫɤɢɟ ɰɟɧɵ 
ɜɵɪɨɫɥɢ ɧɚ 8,5%. ɇɟɫɦɨɬɪɹ ɧɚ ɧɢɡɤɢɟ ɰɟɧɵ ɧɚ ɧɟɮɬɶ, ɛɟɧɡɢɧ ɩɨɞɨɪɨɠɚɥ ɜ ɩɟɪɜɨɦ 
ɩɨɥɭɝɨɞɢɢ 2016 ɝɨɞɚ ɧɚ 2,3%. Ɂɚ ɝɨɞɨɜɨɣ ɩɟɪɢɨɞ ɜ ɢɸɧɟ ɰɟɧɵ ɜɵɪɨɫɥɢ ɧɚ 6,8%. 

Ƚɥɨɛɚɥɶɧɵɣ ɮɢɧɚɧɫɨɜɵɣ ɤɪɢɡɢɫ, ɚ ɬɚɤɠɟ ɢ ɨɱɟɧɶ ɱɚɫɬɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɚɧɤɰɢɣ 
ɤɚɤ ɨɪɭɠɢɹ ɜ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɛɨɪɶɛɟ ɫɬɪɚɧ, ɜɧɨɫɢɬ ɫɜɨɢ ɤɨɪɪɟɤɬɢɜɵ ɜ ɪɚɡɜɢɬɢɟ ɦɢɪɨɜɨɣ 
ɷɤɨɧɨɦɢɤɢ. ɉɨ ɦɧɟɧɢɸ ɆȼɎ, ɦɢɪɨɜɨɣ ɪɨɫɬ ɜ 2016 ɝɨɞɭ ɛɭɞɟɬ ɧɟɜɵɫɨɤɢɦ, 3,2%, ɱɬɨ ɜ 
ɰɟɥɨɦ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɟɦɩɚɦ 2015 ɝɨɞɚ. ɉɪɨɝɧɨɡɢɪɭɟɬɫɹ, ɱɬɨ ɜ 2017 ɝɨɞɭ ɢ ɜ 
ɩɨɫɥɟɞɭɸɳɢɣ ɩɟɪɢɨɞ ɬɟɦɩɵ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɩɨɜɵɫɹɬɫɹ ɡɚ ɫɱɟɬ ɫɬɪɚɧ ɫ 
ɮɨɪɦɢɪɭɸɳɢɦɫɹ ɪɵɧɤɨɦ. ȼ ɫɬɪɚɧɚɯ ɫ ɪɚɡɜɢɬɨɣ ɷɤɨɧɨɦɢɤɨɣ ɬɟɦɩɵ ɪɨɫɬɚ, ɩɨ ɩɪɨɝɧɨɡɭ, 
ɛɭɞɭɬ ɨɫɬɚɜɚɬɶɫɹ ɧɟɜɵɫɨɤɢɦɢ, ɧɚ ɭɪɨɜɧɟ ɮɚɤɬɢɱɟɫɤɢɯ ɬɟɦɩɨɜ 2015 ɝɨɞɚ. 

ȼ Ɋɨɫɫɢɢ ɮɭɧɤɰɢɨɧɢɪɭɟɬ 33 ɤɪɭɩɧɵɯ ɇɉɁ (ɩɟɪɟɪɚɛɨɬɤɚ ɫɜɵɲɟ 1 ɦɥɧ. ɬɨɧɧ) ɢ 
ɩɨɪɹɞɤɚ 200 ɦɢɧɢ-ɇɉɁ. Ʉɪɨɦɟ ɬɨɝɨ, ɪɹɞ ȽɉɁ (ɈɈɈ «Ƚɚɡɩɪɨɦ ɞɨɛɵɱɚ Ⱥɫɬɪɚɯɚɧɶ», ɈɈɈ 
«Ƚɚɡɩɪɨɦ ɩɟɪɟɪɚɛɨɬɤɚ» – ɡɚɜɨɞ ɩɨ ɫɬɚɛɢɥɢɡɚɰɢɢ ɤɨɧɞɟɧɫɚɬɚ ɢɦ. ȼ. ɋ. ɑɟɪɧɨɦɵɪɞɢɧɚ 
(ɋɭɪɝɭɬɫɤɢɣ ɁɋɄ)) ɬɚɤɠɟ ɡɚɧɢɦɚɸɬɫɹ ɩɟɪɟɪɚɛɨɬɤɨɣ ɠɢɞɤɢɯ ɮɪɚɤɰɢɣ (ɤɨɧɞɟɧɫɚɬɚ). ɉɪɢ 
ɷɬɨɦ ɢɦɟɟɬ ɦɟɫɬɨ ɜɵɫɨɤɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ – ɜ 2010 ɝ. 87 %, ɜ 2015 ɝɨɞɭ – 

80 % ɜɫɟɣ ɩɟɪɜɢɱɧɨɣ ɩɟɪɟɪɚɛɨɬɤɢ ɠɢɞɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ (ɍȼ) ɨɫɭɳɟɫɬɜɥɹɥɨɫɶ ɧɚ ɇɉɁ, 
ɜɯɨɞɹɳɢɯ ɜ ɫɨɫɬɚɜ 8 ɜɟɪɬɢɤɚɥɶɧɨ-ɢɧɬɟɝɪɢɪɨɜɚɧɧɵɯ ɧɟɮɬɟɝɚɡɨɜɵɯ ɤɨɦɩɚɧɢɣ. 

Ʉɪɭɩɧɵɟ ɡɚɜɨɞɵ Ɋɨɫɫɢɢ, ɜ ɨɫɧɨɜɧɨɦ, ɢɦɟɸɬ ɞɥɢɬɟɥɶɧɵɟ ɫɪɨɤɢ ɷɤɫɩɥɭɚɬɚɰɢɢ: 
ɤɨɥɢɱɟɫɬɜɨ ɩɪɟɞɩɪɢɹɬɢɣ, ɩɭɳɟɧɧɵɯ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɛɨɥɟɟ 60 ɥɟɬ ɧɚɡɚɞ – 

ɦɚɤɫɢɦɚɥɶɧɨɟ (ɪɢɫɭɧɨɤ 1.2). Ȼɨɥɶɲɢɧɫɬɜɨ ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ ɡɚɜɨɞɨɜ ɧɚ 
ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɢ ɛɵɥɢ ɩɨɫɬɪɨɟɧɵ ɜ ɩɟɪɜɵɟ ɞɜɚ ɞɟɫɹɬɢɥɟɬɢɹ ɩɨɫɥɟ ȼɟɥɢɤɨɣ 
Ɉɬɟɱɟɫɬɜɟɧɧɨɣ ɜɨɣɧɵ: ɫ 1945 ɩɨ 1965 ɝɨɞɵ ɛɵɥɨ ɜɜɟɞɟɧɨ 16 ɡɚɜɨɞɨɜ, ɨɤɨɥɨ ɩɨɥɨɜɢɧɵ 
ɢɡ ɧɵɧɟ ɞɟɣɫɬɜɭɸɳɢɯ. ɋ ɬɨɝɨ ɜɪɟɦɟɧɢ ɦɧɨɝɢɟ ɢɡ ɧɢɯ ɛɵɥɢ ɦɨɞɟɪɧɢɡɢɪɨɜɚɧɵ ɢ 
ɪɚɫɲɢɪɟɧɵ. 

 
Ɋɢɫɭɧɨɤ 1.2 – ɋɪɨɤɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɪɨɫɫɢɣɫɤɢɯ ɇɉɁ 

 

Ɉɛɴɟɦ ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɮɬɢ ɢ ɝɚɡɨɜɨɝɨ ɤɨɧɞɟɧɫɚɬɚ ɜ 2015 ɝ. ɫɨɫɬɚɜɢɥ 282,4 ɦɥɧ ɬɨɧɧ,  
ɜ ɬɨɦ ɱɢɫɥɟ ɝɚɡɨɜɨɝɨ ɤɨɧɞɟɧɫɚɬɚ 18,7 ɦɥɧ. ɬɨɧɧ, ɩɪɢ ɷɬɨɦ ɛɵɥɨ ɩɪɨɢɡɜɟɞɟɧɨ: ɛɟɧɡɢɧɚ –  

39,2 ɦɥɧ ɬɨɧɧ, ɤɟɪɨɫɢɧɚ – 9,5 ɦɥɧ ɬɨɧɧ, ɞɢɡɬɨɩɥɢɜɚ – 76,1 ɦɥɧ ɬɨɧɧ (ɪɢɫɭɧɨɤ 1.3). 

ɋɚɦɵɟ ɤɪɭɩɧɵɟ ɩɟɪɟɪɚɛɨɬɱɢɤɢ ɝɚɡɨɜɨɝɨ ɤɨɧɞɟɧɫɚɬɚ: ɈɈɈ «ɇɈȼȺɌɗɄ-ɍɫɬɶ-Ʌɭɝɚ» 
– 6,7 ɦɥɧ. ɬɨɧɧ, ɈȺɈ «Ƚɚɡɩɪɨɦ ɧɟɮɬɟɯɢɦ ɋɚɥɚɜɚɬ» – 4,0 ɦɥɧ. ɬɨɧɧ, ɈɈɈ «Ƚɚɡɩɪɨɦ 
ɩɟɪɟɪɚɛɨɬɤɚ», ɋɭɪɝɭɬɫɤɢɣ ɁɋɄ – 3,1 ɦɥɧ. ɬɨɧɧ, ɈɈɈ «Ƚɚɡɩɪɨɦ ɞɨɛɵɱɚ Ⱥɫɬɪɚɯɚɧɶ» – 2,1 

ɦɥɧ. ɬɨɧɧ, ȺɈ «Ƚɚɡɩɪɨɦɧɟɮɬɶ-Ɉɦɫɤɢɣ ɇɉɁ» – 1,4 ɦɥɧ. ɬɨɧɧ, ɈȺɈ «ɌȺɂɎ-ɇɄ» – 0,9 

ɦɥɧ. ɬɨɧɧ. Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɨɛɴɟɦɚ ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɮɬɢ ɢ ɝɚɡɨɜɨɝɨ ɤɨɧɞɟɧɫɚɬɚ ɜ 2015 
ɝɨɞɭ ɩɨ ɤɨɦɩɚɧɢɹɦ ɊɎ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 1.4. 
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Ɋɢɫɭɧɨɤ 1.3 – ɉɟɪɟɪɚɛɨɬɤɚ ɧɟɮɬɢ ɢ ɝɚɡɨɜɨɝɨ ɤɨɧɞɟɧɫɚɬɚ ɢ ɩɪɨɢɡɜɨɞɫɬɜɨ ɨɫɧɨɜɧɵɯ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɜ ɊɎ, ɦɥɧ ɬɨɧɧ 

 

Ɋɟɡɭɥɶɬɚɬɵ ɫɛɨɪɚ ɞɚɧɧɵɯ ɨɬ ɩɪɟɞɩɪɢɹɬɢɣ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɫɩɪɚɜɨɱɧɢɤɚ, ɜɤɥɸɱɚɹ 
ɡɚɩɨɥɧɟɧɧɵɟ ɚɧɤɟɬɵ ɢ ɪɟɡɭɥɶɬɚɬɵ ɤɨɧɫɭɥɶɬɚɰɢɨɧɧɨɣ ɢ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ 
ɌɊȽ 30, ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.1 ɢ ɧɚ ɪɢɫɭɧɤɟ 1.4. Ɇɨɳɧɨɫɬɶ ɧɟɮɬɟɩɟɪɟɪɚɛɚ-

ɬɵɜɚɸɳɢɯ ɩɪɟɞɩɪɢɹɬɢɣ ɜɚɪɶɢɪɭɟɬɫɹ ɜ ɩɪɟɞɟɥɚɯ ɨɬ 47 ɦɥɧ ɬ/ɝɨɞ ɢ ɞɨ 2 ɬɵɫ ɬ/ɝɨɞ. 

 
Ɋɢɫɭɧɨɤ 1.4 – ɉɟɪɟɪɚɛɨɬɤɚ ɧɟɮɬɢ ɢ ɝɚɡɨɜɨɝɨ ɤɨɧɞɟɧɫɚɬɚ ɩɨ ɤɨɦɩɚɧɢɹɦ ɊɎ  

ɜ 2015 ɝɨɞɭ, ɦɥɧ ɬɨɧɧ. 
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Ɍɚɛɥɢɰɚ 1.1 – Ɇɨɳɧɨɫɬɶ ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ ɩɪɟɞɩɪɢɹɬɢɣ, ɩɪɢɧɹɜɲɢɯ ɭɱɚɫɬɢɟ ɜ 
ɚɧɤɟɬɢɪɨɜɚɧɢɢ 

№ ɩ/ɩ ɒɢɮɪ  
ɩɪɟɞɩɪɢɹɬɢɹ 

ɉɪɨɟɤɬɧɚɹ  
ɦɨɳɧɨɫɬɶ, ɬ/ɝɨɞ 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ  
ɦɨɳɧɨɫɬɶ, ɬ/ɝɨɞ 

Ɏɚɤɬɢɱɟɫɤɚɹ  
ɦɨɳɧɨɫɬɶ, ɬ/ɝɨɞ 

 30-01-45-01 220 12040000 10800000 

 30-15-13-01 2205 31374550 29920374 

 30-01-30-01 11368,2 19500 3749801 

 30-01-46-01 16800 2820000 2872540,293 

 30-13-05-01 185500 6250000 6250000 

 30-01-28-01 275242 12200200 12200200 

 30-02-36-01 541750 370397 168600 

 30-09-06-01 2006600 18350800 13329739 

 30-03-08-01 2500000 5980000 5980000 

 30-12-14-01 2500000 2230 2140,3 

 30-02-11-01 5213000 3300000 3000000 

 30-03-04-01 5500000 17203592 14822151 

 30-01-35-01 6760000 10988900 7343654 

 30-01-42-01 7000000 32435300 31628028 

 30-02-19-01 11368,2 17368200 12584682 

 30-01-47-01 8000000 287013 274561 

 30-01-41-01 8477762 12000000 12000000 

 30-01-29-01 12000000 8000 7093 

 30-01-40-01 12000000 - - 

 30-14-01-01 12040000 14542000 12425374,13 

 30-03-07-01 13670000 - - 

 30-01-32-01 14542000 699700 6143000 

 30-03-15-01 15700000  531416 

 30-03-09-01 16068200 25453650 21832627,68 

 30-02-24-01 19600000 15000000 12599077,93 

 30-02-21-01 21200000 10280722 10026636 

 30-01-37-01 25380000 7000000 6103399,005 

 30-03-02-01 32006850 - - 

 30-01-31-01 - 317 317 

 30-01-34-01 - 15543 9781,852 

 30-01-44-01 - 8500000 8500000 

 
Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɦɨɳɧɨɫɬɟɣ ɇɉɁ, ɩɪɢɧɹɜɲɢɯ ɭɱɚɫɬɢɟ ɜ ɚɧɤɟɬɢɪɨɜɚɧɢɢ, 

ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 1.5. 
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Ɋɢɫɭɧɨɤ 1.5 – Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɦɨɳɧɨɫɬɟɣ ɇɉɁ, ɩɪɢɧɹɜɲɢɯ ɭɱɚɫɬɢɟ ɜ ɚɧɤɟɬɢɪɨɜɚɧɢɢ 

 

ɉɨ ɢɬɨɝɚɦ 2015 ɝ. ɥɢɞɟɪɨɦ ɩɨ ɨɛɴɟɦɭ ɩɟɪɜɢɱɧɨɣ ɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɢ ɹɜɥɹɟɬɫɹ  
ɉȺɈ «ɇɄ «Ɋɨɫɧɟɮɬɶ» – 75,1 ɦɥɧ. ɬɨɧɧ (50,8 ɦɥɧ. ɬɨɧɧ ɜ 2010 ɝɨɞɭ) (26,6% ɨɬ 
ɨɛɳɟɪɨɫɫɢɣɫɤɨɝɨ (20,3 % ɜ 2010 ɝɨɞɭ)). Ɂɧɚɱɢɬɟɥɶɧɵɟ ɨɛɴɟɦɵ ɧɟɮɬɢ ɩɟɪɟɪɚɛɚɬɵɜɚɸɬ 
ɡɚɜɨɞɵ ɉȺɈ «ɅɍɄɈɃɅ» – 41,8 ɦɥɧ. ɬɨɧɧ (45,2 ɦɥɧ ɬɨɧɧ ɜ 2010 ɝɨɞɭ), ɝɪɭɩɩɵ  
ɉȺɈ «Ƚɚɡɩɪɨɦ» – 44,0 ɦɥɧ. ɬɨɧɧ (35,6 ɦɥɧ ɬɨɧɧ ɜ 2010 ɝɨɞɭ), ɈȺɈ «ɋɭɪɝɭɬɧɟɮɬɟɝɚɡ» – 

18,7 ɦɥɧ. ɬɨɧɧ (21,2ɦɥɧ. ɬɨɧɧ ɜ 2010 ɝɨɞɭ) ɢ ɉȺɈ ȺɇɄ «Ȼɚɲɧɟɮɬɶ» – 19,3 ɦɥɧ. ɬɨɧɧ 
(21,2 ɦɥɧ ɬɨɧɧ ɜ 2010 ɝɨɞɭ) 

Ʉɪɭɩɧɟɣɲɢɦɢ ɜ ɊɎ ɡɚɜɨɞɚɦɢ ɩɨ ɨɛɴɟɦɭ ɩɟɪɜɢɱɧɨɣ ɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɢ ɜ 2015 
ɝɨɞɭ ɹɜɥɹɸɬɫɹ: ȺɈ «Ƚɚɡɩɪɨɦɧɟɮɬɶ-Ɉɦɫɤɢɣ ɇɉɁ» – 20,9 ɦɥɧ. ɬɨɧɧ, ɈɈɈ ɉɈ 
«Ʉɢɪɢɲɢɧɟɮɬɟɨɪɝɫɢɧɬɟɡ» (ɈȺɈ «ɋɭɪɝɭɬɧɟɮɬɟɝɚɡ») – 18,7 ɦɥɧ. ɬɨɧɧ. Ɇɢɧɢ-ɇɉɁ 
ɩɟɪɟɪɚɛɨɬɚɥɢ 8,4 ɦɥɧ. ɬɨɧɧ ɜ 2015 ɝɨɞɭ. 

Ɂɚ ɩɨɫɥɟɞɧɢɟ 5 ɥɟɬ ɛɵɥɢ ɜɜɟɞɟɧɵ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ (ɢɥɢ ɡɧɚɱɢɬɟɥɶɧɨ 
ɪɟɤɨɧɫɬɪɭɢɪɨɜɚɧɵ) ɫɥɟɞɭɸɳɢɟ ɧɨɜɵɟ ɇɉɁ: ȺɈ «Ɍɚɧɟɤɨ» – ɨɛɴɟɦ ɩɟɪɟɪɚɛɨɬɤɢ ɜ  
2015 ɝɨɞɭ – 8,7 ɦɥɧ. ɬɨɧɧ., ɁȺɈ «Ⱥɧɬɢɩɢɧɫɤɢɣ ɇɉɁ» – ɨɛɴɟɦ ɩɟɪɟɪɚɛɨɬɤɢ ɜ 2015 ɝɨɞɭ – 

8,1 ɦɥɧ. ɬɨɧɧ, ɈɈɈ «Ⱥɮɢɩɫɤɢɣ ɇɉɁ» – ɨɛɴɟɦ ɩɟɪɟɪɚɛɨɬɤɢ ɜ 2015 ɝɨɞɭ – 5,8 ɦɥɧ. ɬɨɧɧ, 
ɈȺɈ «ɇɨɜɨɲɚɯɬɢɧɫɤɢɣ ɡɚɜɨɞ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ» – ɨɛɴɟɦ ɩɟɪɟɪɚɛɨɬɤɢ ɜ 2015 ɝɨɞɭ –  

3,2 ɦɥɧ. ɬɨɧɧ, ɈɈɈ «əɣɫɤɢɣ ɇɉɁ» – ɨɛɴɟɦ ɩɟɪɟɪɚɛɨɬɤɢ ɜ 2015 ɝɨɞɭ – 3,0 ɦɥɧ. ɬɨɧɧ, 
ɈɈɈ «ɂɥɶɫɤɢɣ ɇɉɁ» – ɨɛɴɟɦ ɩɟɪɟɪɚɛɨɬɤɢ ɜ 2015 ɝɨɞɭ – 2,9 ɦɥɧ. ɬɨɧɧ. 

ɉɪɢ ɷɬɨɦ ɨɛɴɟɦ ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɮɬɹɧɨɝɨ ɫɵɪɶɹ ɜ 2015 ɝɨɞɭ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 2010 ɝ. 
ɭɜɟɥɢɱɢɥɫɹ ɧɚ 13,5%, ɱɬɨ ɩɪɢ ɪɨɫɬɟ ɝɥɭɛɢɧɵ ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɮɬɢ ɩɪɢɜɟɥɨ ɤ ɜɵɩɭɫɤɭ 
ɡɧɚɱɢɬɟɥɶɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɜɵɫɨɤɨɝɨ ɤɚɱɟɫɬɜɚ. 
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Ɍɚɤ, ɝɥɭɛɢɧɚ ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɮɬɢ ɜ 2015 ɝɨɞɭ ɫɨɫɬɚɜɢɥɚ 74,2% ɡɚ ɫɱɟɬ 
ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɦɨɞɟɪɧɢɡɚɰɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɨɫɧɚɳɟɧɧɨɫɬɢ ɪɨɫɫɢɣɫɤɢɯ ɇɉɁ, 
ɪɟɚɥɢɡɭɟɦɵɯ ɜ ɪɚɦɤɚɯ ɱɟɬɵɪɟɯɫɬɨɪɨɧɧɢɯ ɫɨɝɥɚɲɟɧɢɣ. ɉɨ ɫɪɚɜɧɟɧɢɸ ɫ 2010 ɝɨɞɨɦ ɪɨɫɬ 
ɝɥɭɛɢɧɵ ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɮɬɢ ɫɨɫɬɚɜɢɥ 3,2% (ɪɢɫɭɧɨɤ 1.6). 

 

Ɋɢɫɭɧɨɤ 1.6 – Ƚɥɭɛɢɧɚ ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɮɬɢ ɜ % ɢ ɨɛɴɟɦ ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɮɬɢ ɜ ɊɎ,  
ɦɥɧ. ɬɨɧɧ 

 

ȼ ɬɚɛɥɢɰɟ 1.2 ɩɪɟɞɫɬɚɜɥɟɧɚ ɝɥɭɛɢɧɚ ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɮɬɢ ɢ ɨɛɴɟɦ ɩɟɪɟɪɚɛɨɬɤɢ 
ɧɟɮɬɢ ɩɨ ɇɉɁ ɊɎ ɜ 2015 ɝɨɞɭ. 

 
Ɍɚɛɥɢɰɚ 1.2 – Ƚɥɭɛɢɧɚ ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɮɬɢ ɢ ɨɛɴɟɦ ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɮɬɢ ɩɨ ɇɉɁ ɊɎ ɜ 
2015 ɝɨɞɭ 

ɇɚɢɦɟɧɨɜɚɧɢɟ  
ɩɪɟɞɩɪɢɹɬɢɹ 

Ƚɥɭɛɢɧɚ  
ɩɟɪɟɪɚɛɨɬɤɢ, % 
2015 ɝɨɞ 

Ɉɛɴɟɦ 
ɩɟɪɟɪɚɛɨɬɤɢ, ɦɥɧ. 
ɬɨɧɧ 2015 ɝɨɞ 

ɂɬɨɝɨ ɩɨ Ɋɨɫɫɢɢ 74,2 282,4 

ɂɬɨɝɨ ɩɨ ɇɉɁ 73,9 0,0 

ɉȺɈ «ɇɄ «Ɋɨɫɧɟɮɬɶ» 70,1 75,1 

ɈɈɈ «Ɋɇ – Ʉɨɦɫɨɦɨɥɶɫɤɢɣ ɇɉɁ» 62,83 7,0 

ɈɈɈ «Ɋɇ – Ɍɭɚɩɫɢɧɫɤɢɣ ɇɉɁ» 55,0 9,6 

ȺɈ «ɋɵɡɪɚɧɫɤɢɣ ɇɉɁ» 68,9 6,5 

ȺɈ «ɇɨɜɨɤɭɣɛɵɲɟɜɫɤɢɣ ɇɉɁ» 71,0 8,3 

ȺɈ «Ʉɭɣɛɵɲɟɜɫɤɢɣ ɇɉɁ» 61,1 6,1 

ȺɈ «Ⱥɱɢɧɫɤɢɣ ɇɉɁ ȼɇɄ» 66,3 6,3 

ȺɈ «Ⱥɧɝɚɪɫɤɚɹ ɇɏɄ» 83,1 9,1 

ɁȺɈ «Ɋɹɡɚɧɫɤɚɹ ɇɉɄ» 68,5 16,2 

ɉȺɈ «ɋɚɪɚɬɨɜɫɤɢɣ ɇɉɁ» 72,02 6,1 

ɉȺɈ «ȺɇɄ «Ȼɚɲɧɟɮɬɶ» 85,8 19,3 

Ɏɢɥɢɚɥ «Ȼɚɲɧɟɮɬɶ-ɇɨɜɨɣɥ» 88,4 6,4 

Ɏɢɥɢɚɥ «Ȼɚɲɧɟɮɬɶ-ɍɮɚɧɟɮɬɟɯɢɦ» 94,7 7,9 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 1.2 

ɇɚɢɦɟɧɨɜɚɧɢɟ  
ɩɪɟɞɩɪɢɹɬɢɹ 

Ƚɥɭɛɢɧɚ  
ɩɟɪɟɪɚɛɨɬɤɢ, % 
2015 ɝɨɞ 

Ɉɛɴɟɦ 
ɩɟɪɟɪɚɛɨɬɤɢ, ɦɥɧ. 
ɬɨɧɧ 2015 ɝɨɞ 

Ɏɢɥɢɚɥ «Ȼɚɲɧɟɮɬɶ-ɍɇɉɁ» 68,3 5,0 

ɉȺɈ «ɅɍɄɈɃɅ» 79,4 41,8 
ɈɈɈ «ɅɍɄɈɃɅ-
ȼɨɥɝɨɝɪɚɞɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɚ» 90,6 12,6 

ɈɈɈ «ɅɍɄɈɃɅ-ɉɟɪɦɶɧɟɮɬɟɨɪɝɫɢɧɬɟɡ» 85,0 11,3 

ɈɈɈ «ɅɍɄɈɃɅ-ɍɯɬɚɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɚ» 68,1 3,4 

ɈɈɈ «ɅɍɄɈɃɅ-ɇɢɠɟɝɨɪɨɞɧɟɮɬɟɨɪɝɫɢɧɬɟɡ» 68,2 14,6 

ɈȺɈ «ɋɭɪɝɭɬɧɟɮɬɟɝɚɡ» 58,3 18,7 

ɈɈɈ ɉɈ «Ʉɢɪɢɲɢɧɟɮɬɟɨɪɝɫɢɧɬɟɡ» 58,3 18,7 

ɉȺɈ «Ƚɚɡɩɪɨɦ ɧɟɮɬɶ» 85,1 31,9 

ȺɈ «Ƚɚɡɩɪɨɦɧɟɮɬɶ-Ɉɦɫɤɢɣ ɇɉɁ» 91,7 20,9 

ȺɈ «Ƚɚɡɩɪɨɦɧɟɮɬɶ-ɆɇɉɁ» – Ɇɨɫɤɜɚ 72,7 11,0 

ɉȺɈ «Ƚɚɡɩɪɨɦ» 91,8 5,6 

ɈɈɈ «Ƚɚɡɩɪɨɦ ɞɨɛɵɱɚ Ⱥɫɬɪɚɯɚɧɶ» 81,0 2,0 
ɈɈɈ «Ƚɚɡɩɪɨɦ ɩɟɪɟɪɚɛɨɬɤɚ», ɈȺɈ 
«ɋɭɪɝɭɬɫɤɢɣ ɡɚɜɨɞ ɫɬɚɛɢɥɢɡɚɰɢɢ 
ɤɨɧɞɟɧɫɚɬɚ» 

97,7 3,2 

ɈɈɈ «Ƚɚɡɩɪɨɦ ɩɟɪɟɪɚɛɨɬɤɚ», ɍɪɟɧɝɨɣɫɤɢɣ 
ɁɉɄɌ 100,0 0,3 

ɈɈɈ «Ƚɚɡɩɪɨɦ ɞɨɛɵɱɚ əɦɛɭɪɝ» 100,0 0,0 

ɈɈɈ «Ƚɚɡɩɪɨɦ ɧɟɮɬɟɯɢɦ ɋɚɥɚɜɚɬ» 84,3 6,5 
ɁȺɈ «Ʉɪɚɫɧɨɞɚɪɫɤɢɣ ɇɉɁ-
Ʉɪɚɫɧɨɞɚɪɷɤɨɧɟɮɬɶ» 55,0 1,7 

ɈȺɈ «ɌȺɂɎ-ɇɄ» 71,9 8,4 

ȺɈ «Ɏɨɪɬɟɂɧɜɟɫɬ» 72,2 5,5 

ɈȺɈ «Ɉɪɫɤɧɟɮɬɟɨɪɝɫɢɧɬɟɡ» 72,2 5,5 

ȺɈ «ɇɇɄ» 74,2 4,2 

ȺɈ «ɇɇɄ-ɏɚɛɚɪɨɜɫɤɢɣ ɇɉɁ» 74,2 4,2 

ɈȺɈ «ɇȽɄ «ɋɥɚɜɧɟɮɬɶ» 65,8 15,3 

ɈȺɈ «ɋɥɚɜɧɟɮɬɶ – əɇɈɋ» 65,8 15,3 

ɉȺɈ «ɇɈȼȺɌɗɄ» 99,6 6,7 

ɈɈɈ «ɇɈȼȺɌɗɄ-ɍɫɬɶ-Ʌɭɝɚ» 99,6 6,7 

ɈɈɈ «Ⱥɮɢɩɫɤɢɣ ɇɉɁ» 55,6 5,8 

ɈɈɈ «əɣɫɤɢɣ ɇɉɁ» 58,1 3,0 

ȺɈ «Ⱥɧɬɢɩɢɧɫɤɢɣ ɇɉɁ» 50,1 8,1 

ɈɈɈ «Ɇɚɪɢɣɫɤɢɣ ɇɉɁ» 84,4 1,6 
ɈȺɈ «ɇɨɜɨɲɚɯɬɢɧɫɤɢɣ ɡɚɜɨɞ 
ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ» 97,8 3,2 

ȺɈ «ɌȺɇȿɄɈ» 74,1 8,7 
ɈȺɈ «əɪɨɫɥɚɜɫɤɢɣ ɇɉɁ ɢɦɟɧɢ Ⱦ. ɂ. 
Ɇɟɧɞɟɥɟɟɜɚ» 61,4 0,1 

ɈɈɈ «ɂɥɶɫɤɢɣ ɇɉɁ» 52,2 2,9 

Ɇɢɧɢ ɇɉɁ  8,4 

 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɱɟɬɵɪɟɯɫɬɨɪɨɧɧɢɦɢ ɫɨɝɥɚɲɟɧɢɹɦɢ (ɦɟɠɞɭ ɧɟɮɬɹɧɵɦɢ 
ɤɨɦɩɚɧɢɹɦɢ, ɎȺɋ Ɋɨɫɫɢɢ, Ɋɨɫɬɟɯɧɚɞɡɨɪɨɦ ɢ Ɋɨɫɫɬɚɧɞɚɪɬɨɦ), ɧɟɮɬɹɧɵɟ ɤɨɦɩɚɧɢɢ ɜ 
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ɱɚɫɬɢ ɢɫɩɨɥɧɟɧɢɹ ɨɛɹɡɚɬɟɥɶɫɬɜ ɩɨ ɦɨɞɟɪɧɢɡɚɰɢɢ ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ 
ɩɪɨɢɡɜɨɞɫɬɜ ɜɡɹɥɢ ɧɚ ɫɟɛɹ ɨɛɹɡɚɬɟɥɶɫɬɜɚ ɩɨ ɦɨɞɟɪɧɢɡɚɰɢɢ 135 ɭɫɬɚɧɨɜɨɤ ɜɬɨɪɢɱɧɨɣ 
ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɮɬɢ, ɜ ɬɨɦ ɱɢɫɥɟ: ɭɝɥɭɛɥɹɸɳɢɯ ɩɪɨɰɟɫɫɨɜ – 26 ɭɫɬɚɧɨɜɨɤ 
(ɤɚɬɚɥɢɬɢɱɟɫɤɢɣ ɤɪɟɤɢɧɝ – 9 ɭɫɬɚɧɨɜɨɤ, ɝɢɞɪɨɤɪɟɤɢɧɝ – 17 ɭɫɬɚɧɨɜɨɤ), 
ɨɛɥɚɝɨɪɚɠɢɜɚɸɳɢɯ ɩɪɨɰɟɫɫɨɜ – 98 ɭɫɬɚɧɨɜɨɤ (ɢɡɨɦɟɪɢɡɚɰɢɹ – 19 ɭɫɬɚɧɨɜɨɤ, 
ɤɚɬɚɥɢɬɢɱɟɫɤɢɣ ɪɢɮɨɪɦɢɧɝ – 21 ɭɫɬɚɧɨɜɤɚ, ɚɥɤɢɥɢɪɨɜɚɧɢɟ – 7 ɭɫɬɚɧɨɜɨɤ, ɩɪɨɢɡɜɨɞɫɬɜɨ 
ɆɌȻɗ – 5 ɭɫɬɚɧɨɜɨɤ, ɝɢɞɪɨɨɱɢɫɬɤɚ ɛɟɧɡɢɧɚ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ – 9 ɭɫɬɚɧɨɜɨɤ, 
ɝɢɞɪɨɨɱɢɫɬɤɚ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ – 37 ɭɫɬɚɧɨɜɨɤ), 11 ɭɫɬɚɧɨɜɨɤ ɩɨ ɩɟɪɟɪɚɛɨɬɤɟ 
ɧɟɮɬɹɧɵɯ ɨɫɬɚɬɤɨɜ. 

ȼ 2011 ɝɨɞɭ ɛɵɥɨ ɜɜɟɞɟɧɨ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɢ ɦɨɞɟɪɧɢɡɢɪɨɜɚɧɨ 6 ɭɫɬɚɧɨɜɨɤ (ɩɥɚɧ 
5 ɭɫɬɚɧɨɜɨɤ), ɜ 2012 – 15 ɭɫɬɚɧɨɜɨɤ (ɩɥɚɧ 15 ɭɫɬɚɧɨɜɨɤ), ɜ 2013 ɝɨɞɭ – 13 ɭɫɬɚɧɨɜɨɤ 
(ɩɥɚɧ – 13 ɭɫɬɚɧɨɜɨɤ). ɋɪɨɤ ɜɜɨɞɚ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɭɫɬɚɧɨɜɤɢ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ 
ɪɢɮɨɪɦɢɧɝɚ ɫ ɧɟɩɪɟɪɵɜɧɨɣ ɪɟɝɟɧɟɪɚɰɢɟɣ ɤɚɬɚɥɢɡɚɬɨɪɚ CCR ɧɚ ɇɨɜɨɤɭɣɛɵɲɟɜɫɤɨɦ 
ɇɉɁ (ɉȺɈ «ɇɄ «Ɋɨɫɧɟɮɬɶ») ɩɟɪɟɧɟɫɟɧ ɫ 2013 ɝ. ɧɚ 2014 ɝ. 

ȼ 2014 ɝɨɞɭ ɛɵɥɨ ɜɜɟɞɟɧɨ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɢ ɦɨɞɟɪɧɢɡɢɪɨɜɚɧɨ 13 ɭɫɬɚɧɨɜɨɤ 
(ɩɥɚɧ 13 ɭɫɬɚɧɨɜɨɤ), ɜ ɬɨɦ ɱɢɫɥɟ ɭɫɬɚɧɨɜɤɚ ɝɢɞɪɨɨɱɢɫɬɤɢ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɧɚ 
əɪɨɫɥɚɜɫɤɨɦ ɇɉɁ (ɈȺɈ «ɇȽɄ «ɋɥɚɜɧɟɮɬɶ») ɪɟɤɨɧɫɬɪɭɢɪɨɜɚɧɚ ɫɜɟɪɯ ɩɥɚɧɚ, ɭɫɬɚɧɨɜɤɚ 
ɢɡɨɦɟɪɢɡɚɰɢɢ ɧɚ «Ɉɪɫɤɧɟɮɬɟɨɪɝɫɢɧɬɟɡ» (ɁȺɈ «Ɏɨɪɬɟɂɧɜɟɫɬ») ɦɨɳɧɨɫɬɶɸ 300 ɬɵɫ. 
ɬɨɧɧ ɜ ɝɨɞ – ɪɚɧɟɟ ɩɥɚɧɨɜɨɝɨ ɫɪɨɤɚ ɜɜɨɞɚ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ (2015 ɝ.), ɚ ɬɚɤɠɟ ɜɜɟɞɟɧɚ 
ɭɫɬɚɧɨɜɤɚ ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ ɢɡɨɦɟɪɢɡɚɰɢɢ ɉȽɂ-ȾɂȽ 280 ɦɨɳɧɨɫɬɶɸ 280 ɬɵɫ. ɬ/ɝɨɞ ɢ 
ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɪɢɮɨɪɦɢɧɝɚ ɫ ɧɟɩɪɟɪɵɜɧɨɣ ɪɟɝɟɧɟɪɚɰɢɟɣ ɤɚɬɚɥɢɡɚɬɨɪɚ ɦɨɳɧɨɫɬɶɸ 
1245 ɬɵɫ. ɬ/ɝɨɞ ɩɨ ɫɟɤɰɢɢ ɝɢɞɪɨɨɱɢɫɬɤɢ ɢ 1200 ɬɵɫ. ɬ/ɝɨɞ ɩɨ ɫɟɤɰɢɢ ɪɢɮɨɪɦɢɧɝɚ ɧɚ 
ɇɨɜɨɤɭɣɛɵɲɟɜɫɤɨɦ ɇɉɁ. 

ɇɟ ɜɜɟɞɟɧɵ ɜ ɭɫɬɚɧɨɜɥɟɧɧɵɣ ɫɪɨɤ ɫɥɟɞɭɸɳɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɭɫɬɚɧɨɜɤɢ: 
ɚ) ɝɢɞɪɨɨɱɢɫɬɤɢ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ – ɧɚ ɈɈɈ «ɅɍɄɨɣɥ –ɉɟɪɦɧɟɮɬɟɨɪɝɫɢɧɬɟɡ»; 
ɛ) ɝɢɞɪɨɨɱɢɫɬɤɢ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ – ɧɚ Ⱥɧɬɢɩɢɧɫɤɨɦ ɇɉɁ (ɁȺɈ «Ⱥɧɬɢɩɢɧɫɤɢɣ 

ɇɉɁ»). 
ȼ 2015 ɝɨɞɭ ɢɡ 27 ɭɫɬɚɧɨɜɨɤ ɜɬɨɪɢɱɧɨɣ ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɮɬɢ ɩɭɫɤɨ-ɧɚɥɚɞɨɱɧɵɟ 

ɪɚɛɨɬɵ ɡɚɤɨɧɱɟɧɵ ɧɚ 10 ɭɫɬɚɧɨɜɤɚɯ, ɡɚɩɥɚɧɢɪɨɜɚɧɧɵɯ ɤ ɜɜɨɞɭ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɜ 2015 
ɝɨɞɭ: 

ɚ) ɩɪɨɢɡɜɨɞɫɬɜɨ ɆɌȻɗ ɦɨɳɧɨɫɬɶɸ 42 ɬɵɫ. ɬɨɧɧ ɜ ɝɨɞ ɧɚ ȺɈ «Ⱥɧɝɚɪɫɤɚɹ ɇɏɄ» 
(ɉȺɈ «ɇɄ «Ɋɨɫɧɟɮɬɶ»); 

ɛ) ɝɢɞɪɨɨɱɢɫɬɤɚ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɩɨɫɥɟ ɪɟɤɨɧɫɬɪɭɤɰɢɢ (2 ɷɬɚɩ) ɧɚ ɈȺɈ 
«Ɉɪɫɤɧɟɮɬɟɨɪɝɫɢɧɬɟɡ» (ɁȺɈ «Ɏɨɪɬɟɂɧɜɟɫɬ»); 

ɜ) ɝɢɞɪɨɨɱɢɫɬɤɚ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɩɨɫɥɟ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɈȺɈ «ɌȺɂɎ-ɇɄ»; 
ɝ) ɚɥɤɢɥɢɪɨɜɚɧɢɟ ɦɨɳɧɨɫɬɶɸ 367 ɬɵɫ. ɬɨɧɧ ɜ ɝɨɞ ɧɚ «ɇɢɠɟɝɨɪɨɞɧɟɮɬɟɨɪɝɫɢɧɬɟɡ» 

ɉȺɈ «ɅɍɄɈɃɅ»; 
ɞ) ɤɚɬɚɥɢɬɢɱɟɫɤɢɣ ɤɪɟɤɢɧɝ ɦɨɳɧɨɫɬɶɸ 2000 ɬɵɫ. ɬɨɧɧ ɜ ɝɨɞ ɧɚ ɈɈɈ «ɅɍɄɈɃɅ – 

ɇɢɠɟɝɨɪɨɞɧɟɮɬɟɨɪɝɫɢɧɬɟɡ»; 
ɟ) ɝɢɞɪɨɨɱɢɫɬɤɚ ɛɟɧɡɢɧɚ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ ɦɨɳɧɨɫɬɶɸ 1100 ɬɵɫ. ɬɨɧɧ  

ɜ ɝɨɞ ɧɚ ɈɈɈ «ɅɍɄɈɃɅ – ɇɢɠɟɝɨɪɨɞɧɟɮɬɟɨɪɝɫɢɧɬɟɡ»; 
ɠ) ɤɚɬɚɥɢɬɢɱɟɫɤɢɣ ɤɪɟɤɢɧɝ ɩɨɫɥɟ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɦɨɳɧɨɫɬɢ ɧɚ  

300 ɬɵɫ. ɬɨɧɧ ɜ ɝɨɞ ɧɚ ȺɈ «Ƚɚɡɩɪɨɦɧɟɮɬɶ – Ɉɦɫɤɢɣ ɇɉɁ» 

ɡ) ɝɢɞɪɨɨɱɢɫɬɤɚ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɦɨɳɧɨɫɬɶɸ 2600 ɬɵɫ. ɬɨɧɧ ɜ ɝɨɞ ɧɚ 
Ⱥɧɬɢɩɢɧɫɤɨɦ ɇɉɁ ȺɈ «Ⱥɧɬɢɩɢɧɫɤɢɣ ɇɉɁ» (ɜɜɨɞ ɩɨ ɩɥɚɧɭ 2014 ɝɨɞ); 
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ɢ) ɝɢɞɪɨɨɱɢɫɬɤɚ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɩɨɫɥɟ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɫ ɭɜɟɥɢɱɟɧɢɟɦ 
ɦɨɳɧɨɫɬɢ ɧɚ 85 ɬɵɫ. ɬɨɧɧ ɜ ɝɨɞ ɧɚ ɈɈɈ ɉɈ «Ʉɢɪɢɲɢɧɟɮɬɟɨɪɝɫɢɧɬɟɡ» (ɈȺɈ 
«ɋɭɪɝɭɬɧɟɮɬɟɝɚɡ»); 

ɤ) ɝɢɞɪɨɨɱɢɫɬɤɚ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɦɨɳɧɨɫɬɶɸ 1500 ɬɵɫ. ɬɨɧɧ ɜ ɝɨɞ ɧɚ 
«ɉɟɪɦɧɟɮɬɟɨɪɝɫɢɧɬɟɡ» ɉȺɈ «ɅɍɄɈɃɅ». 

Ɍɚɤɠɟ ɜɜɟɞɟɧɚ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɭɫɬɚɧɨɜɤɚ ɡɚɦɟɞɥɟɧɧɨɝɨ ɤɨɤɫɨɜɚɧɢɹ ɦɨɳɧɨɫɬɶɸ 
2100 ɬɵɫ. ɬɨɧɧ ɜ ɝɨɞ ɧɚ ɈɈɈ «ɅɍɄɈɃɅ – ɉɟɪɦɧɟɮɬɟɨɪɝɫɢɧɬɟɡ». 

ɉȺɈ «ɇɄ «Ɋɨɫɧɟɮɬɶ», ɈȺɈ «ɋɭɪɝɭɬɧɟɮɬɟɝɚɡ», ɉȺɈ «Ƚɚɡɩɪɨɦ», ɈɈɈ «ɂɥɶɫɤɢɣ 
ɇɉɁ», ɈɈɈ «Ɇɚɪɢɣɫɤɢɣ ɇɉɁ» ɢ ɈɈɈ «Ⱥɮɢɩɫɤɢɣ ɇɉɁ» ɡɚɹɜɢɥɢ ɨ ɩɟɪɟɧɨɫɟ ɫɪɨɤɨɜ 
ɜɜɨɞɚ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ 16 ɭɫɬɚɧɨɜɨɤ ɜɬɨɪɢɱɧɨɣ ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɮɬɢ ɫ 2015 ɝɨɞɚ ɧɚ ɛɨɥɟɟ 
ɩɨɡɞɧɢɣ ɫɪɨɤ. 

ɇɟ ɡɚɜɟɪɲɟɧɚ ɜ ɭɫɬɚɧɨɜɥɟɧɧɵɣ ɫɪɨɤ ɪɟɤɨɧɫɬɪɭɤɰɢɹ ɭɫɬɚɧɨɜɤɢ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ 
ɪɢɮɨɪɦɢɧɝɚ ɧɚ Ʉɭɣɛɵɲɟɜɫɤɨɦ ɇɉɁ (ɍɫɬɚɧɨɜɤɚ ɞɟɣɫɬɜɭɟɬ, ɪɚɛɨɬɵ ɩɨ ɪɟɤɨɧɫɬɪɭɤɰɢɢ 
ɜɟɞɭɬɫɹ ɜ ɯɨɞɟ ɪɟɦɨɧɬɨɜ). 

ɉȺɈ «ɇɄ «Ɋɨɫɧɟɮɬɶ» ɩɥɚɧɢɪɭɟɬ ɩɟɪɟɧɨɫ ɫɪɨɤɚ ɜɜɨɞɚ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɫ 2015 
ɝɨɞɚ ɧɚ ɩɨɫɥɟɞɭɸɳɢɟ ɝɨɞɚ 10 ɭɫɬɚɧɨɜɨɤ ɜɬɨɪɢɱɧɨɣ ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɮɬɢ: 

ɚ) ɚɥɤɢɥɢɪɨɜɚɧɢɹ ɦɨɳɧɨɫɬɶɸ 130 ɬɵɫ. ɬɨɧɧ ɜ ɝɨɞ ɧɚ Ⱥɧɝɚɪɫɤɨɣ ɇɏɄ ɧɚ 2017 ɝɨɞ; 
ɛ) ɩɪɨɢɡɜɨɞɫɬɜɚ ɆɌȻɗ ɦɨɳɧɨɫɬɶɸ 40 ɬɵɫ. ɬɨɧɧ ɜ ɝɨɞ ɧɚ Ʉɭɣɛɵɲɟɜɫɤɨɦ ɇɉɁ ɧɚ 

ɤɨɧɟɰ 2016 – ɧɚɱɚɥɨ 2107 ɝɨɞɚ; 

ɜ) ɩɪɨɢɡɜɨɞɫɬɜɚ ɆɌȻɗ ɦɨɳɧɨɫɬɶɸ 40 ɬɵɫ. ɬɨɧɧ ɜ ɝɨɞ ɧɚ ɋɵɡɪɚɧɫɤɨɦ ɇɉɁ ɧɚ 
2017 ɝɨɞ; 

ɝ) ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ ɦɨɳɧɨɫɬɶɸ 1150 ɬɵɫ. ɬɨɧɧ ɜ ɝɨɞ ɧɚ Ʉɭɣɛɵɲɟɜɫɤɨɦ 
ɇɉɁ ɧɚ ɤɨɧɟɰ 2016 – ɧɚɱɚɥɨ 2017 ɝɨɞɚ; 

ɞ) ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ ɦɨɳɧɨɫɬɶɸ 1150 ɬɵɫ. ɬɨɧɧ ɜ ɝɨɞ ɧɚ ɋɵɡɪɚɧɫɤɨɦ ɇɉɁ 
ɧɚ 2017 ɝɨɞ; 

ɟ) ɝɢɞɪɨɨɱɢɫɬɤɢ ɛɟɧɡɢɧɚ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ ɦɨɳɧɨɫɬɶɸ 500 ɬɵɫ. ɬɨɧɧ ɜ 
ɝɨɞ ɧɚ Ⱥɧɝɚɪɫɤɨɣ ɇɏɄ ɧɚ 2017 ɝɨɞ; 

ɠ) ɝɢɞɪɨɨɱɢɫɬɤɢ ɛɟɧɡɢɧɚ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ (ɪɟɤɨɧɫɬɪɭɤɰɢɹ) ɧɚ Ɋɹɡɚɧɫɤɨɣ 
ɇɉɄ ɉȺɈ «ɇɄ «Ɋɨɫɧɟɮɬɶ» ɧɚ 2019 ɝɨɞ; 

ɡ) ɝɢɞɪɨɤɪɟɤɢɧɝɚ ɦɨɳɧɨɫɬɶɸ 2050 ɬɵɫ. ɬɨɧɧ ɜ ɝɨɞ ɧɚ Ʉɨɦɫɨɦɨɥɶɫɤɨɦ ɇɉɁ ɧɚ 
2020 ɝɨɞ; 

ɢ) ɝɢɞɪɨɨɱɢɫɬɤɢ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɦɨɳɧɨɫɬɶɸ 1600 ɬɵɫ. ɬɨɧɧ ɜ ɝɨɞ ɧɚ 
Ʉɨɦɫɨɦɨɥɶɫɤɨɦ ɇɉɁ ɧɚ 2020 ɝɨɞ; 

ɤ) ɝɢɞɪɨɨɱɢɫɬɤɢ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɩɨɫɥɟ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɛɟɡ ɭɜɟɥɢɱɟɧɢɹ 
ɦɨɳɧɨɫɬɢ ɧɚ Ɋɹɡɚɧɫɤɨɣ ɇɉɄ ɧɚ 2018 ɝɨɞ. 

ɈȺɈ «ɋɭɪɝɭɬɧɟɮɬɟɝɚɡ» ɩɥɚɧɢɪɭɟɬ ɩɟɪɟɧɨɫ ɫɪɨɤɚ ɜɜɨɞɚ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɫ 2015 
ɝɨɞɚ ɧɚ 2017 ɝɨɞ ɭɫɬɚɧɨɜɤɢ ɝɢɞɪɨɨɱɢɫɬɤɢ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɩɨɫɥɟ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɫ 
ɭɜɟɥɢɱɟɧɢɟɦ ɦɨɳɧɨɫɬɢ ɧɚ 20 ɬɵɫ. ɬɨɧɧ ɜ ɝɨɞ. 

ɉȺɈ «Ƚɚɡɩɪɨɦ» ɩɟɪɟɧɟɫɟɧ ɫɪɨɤ ɜɜɨɞɚ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɫ 2015 ɝɨɞɚ ɧɚ 2016 ɝɨɞ 
ɭɫɬɚɧɨɜɤɢ ɢɡɨɦɟɪɢɡɚɰɢɢ ɦɨɳɧɨɫɬɶɸ 434 ɬɵɫ. ɬɨɧɧ ɜ ɝɨɞ ɢ ɧɚ 2017 ɝɨɞ ɭɫɬɚɧɨɜɤɢ 
ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ ɦɨɳɧɨɫɬɶɸ 1095 ɬɵɫ. ɬɨɧɧ ɜ ɝɨɞ ɧɚ ɈȺɈ «Ƚɚɡɩɪɨɦ ɧɟɮɬɟɯɢɦ 
ɋɚɥɚɜɚɬ». 

ɈɈɈ «Ɇɚɪɢɣɫɤɢɣ ɇɉɁ» ɩɥɚɧɢɪɭɟɬ ɩɟɪɟɧɨɫ ɫɪɨɤɚ ɜɜɨɞɚ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɫ 2015 
ɝɨɞɚ ɧɚ 2020 ɝɨɞ ɭɫɬɚɧɨɜɤɢ ɝɢɞɪɨɨɱɢɫɬɤɢ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɦɨɳɧɨɫɬɶɸ 1200 ɬɵɫ. 
ɬɨɧɧ ɜ ɝɨɞ. 
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ɈɈɈ «ɂɥɶɫɤɢɣ ɇɉɁ» ɩɥɚɧɢɪɭɟɬ ɩɟɪɟɧɨɫ ɫɪɨɤɚ ɜɜɨɞɚ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɫ 2015 ɝɨɞɚ 
ɧɚ 2019 ɝɨɞ ɭɫɬɚɧɨɜɤɢ ɝɢɞɪɨɨɱɢɫɬɤɢ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɦɨɳɧɨɫɬɶɸ 1200 ɬɵɫ. ɬɨɧɧ  
ɜ ɝɨɞ. 

ɉɨ ɩɥɚɧɚɦ ɧɟɮɬɹɧɵɯ ɤɨɦɩɚɧɢɣ ɧɚ ɤɨɧɟɰ 2016 – ɧɚɱɚɥɨ 2017 ɝɨɞɚ ɩɪɨɝɪɚɦɦɨɣ 
ɦɨɞɟɪɧɢɡɚɰɢɢ ɡɚɩɥɚɧɢɪɨɜɚɧ ɜɜɨɞ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ 12 ɭɫɬɚɧɨɜɨɤ ɩɨ ɜɬɨɪɢɱɧɨɣ 
ɩɟɪɟɪɚɛɨɬɤɟ ɧɟɮɬɢ, ɢɡ ɧɢɯ: 

ɚ) 1 ɭɫɬɚɧɨɜɤɚ ɢɡɨɦɟɪɢɡɚɰɢɢ; 
ɛ) 1 ɭɫɬɚɧɨɜɤɚ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɪɢɮɨɪɦɢɧɝɚ; 
ɜ) 1 ɭɫɬɚɧɨɜɤɚ ɚɥɤɢɥɢɪɨɜɚɧɢɹ; 
ɝ) 1 ɭɫɬɚɧɨɜɤɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɆɌȻɗ; 
ɞ) 1 ɭɫɬɚɧɨɜɤɚ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ; 
ɟ) 1 ɭɫɬɚɧɨɜɤɚ ɝɢɞɪɨɤɪɟɤɢɧɝɚ; 
ɠ) 3 ɭɫɬɚɧɨɜɤɢ ɝɢɞɪɨɨɱɢɫɬɤɢ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ; 
ɡ) 1 ɭɫɬɚɧɨɜɤɚ ɝɥɭɛɨɤɨɣ ɩɟɪɟɪɚɛɨɬɤɢ ɬɹɠɟɥɵɯ ɧɟɮɬɹɧɵɯ ɨɫɬɚɬɤɨɜ; 
ɢ) 2 ɭɫɬɚɧɨɜɤɢ ɡɚɦɟɞɥɟɧɧɨɝɨ ɤɨɤɫɨɜɚɧɢɹ. 
ɉɨ ɢɬɨɝɚɦ 1 ɤɜɚɪɬɚɥɚ 2016 ɝɨɞɚ, ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɢ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɭɫɬɚɧɨɜɨɤ 

ɜɬɨɪɢɱɧɨɣ ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɮɬɢ ɧɚ ɇɉɁ ɧɚɛɥɸɞɚɟɬɫɹ ɫɥɟɞɭɸɳɚɹ ɫɢɬɭɚɰɢɹ. 
Ɂɚɜɟɪɲɚɸɬɫɹ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ ɧɚ ɫɥɟɞɭɸɳɢɯ ɭɫɬɚɧɨɜɤɚɯ: 
ɚ) ɚɥɤɢɥɢɪɨɜɚɧɢɹ (ɪɟɤɨɧɫɬɪɭɤɰɢɹ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɦɨɳɧɨɫɬɢ ɧɚ 96 ɬɵɫ. ɬɨɧɧ ɜ ɝɨɞ) 

ɧɚ ȺɈ «Ƚɚɡɩɪɨɦɧɟɮɬɶ – Ɉɦɫɤɢɣ ɇɉɁ»; 
ɛ) ɝɢɞɪɨɤɪɟɤɢɧɝɚ ɦɨɳɧɨɫɬɶɸ 3500 ɬɵɫ. ɬɨɧɧ ɜ ɝɨɞ ɧɚ ɈɈɈ «ɅɍɄɈɃɅ – 

ȼɨɥɝɨɝɪɚɞɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɚ»; 
ɜ) ɡɚɦɟɞɥɟɧɧɨɝɨ ɤɨɤɫɨɜɚɧɢɹ ɦɨɳɧɨɫɬɶɸ 2000 ɬɵɫ. ɬɨɧɧ ɜ ɝɨɞ ɧɚ ȺɈ «ɌȺɇȿɄɈ» 

ɉȺɈ «Ɍɚɬɧɟɮɬɶ»; 
ɝ) ɡɚɦɟɞɥɟɧɧɨɝɨ ɤɨɤɫɨɜɚɧɢɹ ɦɨɳɧɨɫɬɶɸ 1200 ɬɵɫ. ɬɨɧɧ ɜ ɝɨɞ ɧɚ ȺɈ «Ⱥɧɬɢɩɢɧɫɤɢɣ 

ɇɉɁ». 
ɉɨ ɨɰɟɧɤɟ, ɜ 2016 ɝɨɞɭ ɜɜɟɞɟɧɵ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɢ ɡɚɜɟɪɲɟɧɚ ɪɟɤɨɧɫɬɪɭɤɰɢɹ 

ɫɥɟɞɭɸɳɢɯ ɭɫɬɚɧɨɜɨɤ: 
ɚ) ɢɡɨɦɟɪɢɡɚɰɢɢ ɧɚ ɈɈɈ «Ƚɚɡɩɪɨɦ ɧɟɮɬɟɯɢɦ ɋɚɥɚɜɚɬ» (ɉȺɈ «Ƚɚɡɩɪɨɦ»); 
ɛ) ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɪɢɮɨɪɦɢɧɝɚ (ɪɟɤɨɧɫɬɪɭɤɰɢɹ) ɧɚ Ʉɭɣɛɵɲɟɜɫɤɨɦ ɇɉɁ (ɉȺɈ 

«ɇɄ «Ɋɨɫɧɟɮɬɶ»); 
ɜ) ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ ɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɆɌȻɗ ɧɚ Ʉɭɣɛɵɲɟɜɫɤɨɦ ɇɉɁ (ɉȺɈ 

«ɇɄ «Ɋɨɫɧɟɮɬɶ»); 
ɝ) ɝɢɞɪɨɨɱɢɫɬɤɢ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ (ɪɟɤɨɧɫɬɪɭɤɰɢɹ) ɧɚ ɈɈɈ «ɅɍɄɈɃɅ – 

ɉɟɪɦɧɟɮɬɟɨɪɝɫɢɧɬɟɡ»; 
ɞ) ɝɢɞɪɨɨɱɢɫɬɤɢ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɧɚ Ⱥɧɬɢɩɢɧɫɤɨɦ ɇɉɁ (ȺɈ «Ⱥɧɬɢɩɢɧɫɤɢɣ 

ɇɉɁ»); 
ɟ) ɝɢɞɪɨɨɱɢɫɬɤɢ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ (ɪɟɤɨɧɫɬɪɭɤɰɢɹ) ɧɚ ɈɈɈ ɉɈ 

«Ʉɢɪɢɲɢɧɟɮɬɟɨɪɝɫɢɧɬɟɡ» (ɈȺɈ «ɋɭɪɝɭɬɧɟɮɬɟɝɚɡ»); 
ɠ) ɤɨɦɩɥɟɤɫɚ ɝɥɭɛɨɤɨɣ ɩɟɪɟɪɚɛɨɬɤɢ ɬɹɠɟɥɵɯ ɧɟɮɬɹɧɵɯ ɨɫɬɚɬɤɨɜ ɧɚ ɇɉɁ «ɌȺɂɎ» 

(ɈȺɈ «ɌȺɂɎ-ɇɄ»). 
ɉɨ ɩɪɨɝɪɚɦɦɟ ɦɨɞɟɪɧɢɡɚɰɢɢ ɩɥɚɧɢɪɨɜɚɥɨɫɶ ɩɨɫɬɪɨɢɬɶ ɢ ɦɨɞɟɪɧɢɡɢɪɨɜɚɬɶ 135 

ɭɫɬɚɧɨɜɨɤ. ɂɡ ɧɢɯ – ɧɨɜɵɯ ɭɫɬɚɧɨɜɨɤ 99, ɪɟɤɨɧɫɬɪɭɤɰɢɹ – 36 ɭɫɬɚɧɨɜɤɢ. ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ 
ɞɟɧɶ ɜɜɟɞɟɧɨ ɜ ɞɟɣɫɬɜɢɟ 59 ɭɫɬɚɧɨɜɨɤ. Ɉɛɳɟɟ ɫɨɫɬɨɹɧɢɟ ɨɬɪɚɫɥɢ ɡɚ ɩɨɫɥɟɞɧɢɟ 10 ɥɟɬ 
ɫɭɳɟɫɬɜɟɧɧɨ ɢɡɦɟɧɢɥɨɫɶ. 
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ɍɜɟɥɢɱɟɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɦɨɳɧɨɫɬɟɣ, ɚ ɢɦɟɧɧɨ ɞɨɥɢ ɨɛɥɚɝɨɪɚɠɢɜɚɸɳɢɯ 
ɩɪɨɰɟɫɫɨɜ ɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɢ ɩɨɡɜɨɥɢɥɨ ɡɧɚɱɢɬɟɥɶɧɨ ɭɥɭɱɲɢɬɶ ɤɚɱɟɫɬɜɨ ɜɵɩɭɫɤɚɟɦɨɝɨ 
ɚɜɬɨɛɟɧɡɢɧɚ ɢ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ. 

Ɍɚɤ, ɜ 2010 ɝɨɞɭ ɞɨɥɹ ɛɟɧɡɢɧɨɜ, ɭɞɨɜɥɟɬɜɨɪɹɸɳɢɯ ɬɪɟɛɨɜɚɧɢɹɦ ȿɜɪɨ 3,4, 

ɫɨɫɬɚɜɥɹɟɬ 38% ɨɬ ɜɫɟɝɨ ɨɛɴɟɦɚ ɜɵɩɭɫɤɚɟɦɨɝɨ ɛɟɧɡɢɧɚ, ɚ ɞɨɥɹ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ, 
ɭɞɨɜɥɟɬɜɨɪɹɸɳɟɝɨ ɬɪɟɛɨɜɚɧɢɹɦ ɤɥɚɫɫɚ 4,5 – ɜɫɟɝɨ ɥɢɲɶ 18%. 

ȼ 2015 ɝɨɞɭ ɞɨɥɹ ɚɜɬɨɛɟɧɡɢɧɨɜ, ɭɞɨɜɥɟɬɜɨɪɹɸɳɢɯ ɬɪɟɛɨɜɚɧɢɹɦ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ 
ɤɥɚɫɫɚ 5, ɫɨɫɬɚɜɢɥɚ ɭɠɟ 84,5%, ɚ ɤɥɚɫɫɚ 4 ɫɨɫɬɚɜɢɥɚ 9,3% ɨɬ ɜɫɟɝɨ ɨɛɴɟɦɚ, 
ɩɪɨɢɡɜɨɞɢɦɨɝɨ ɧɚ ɇɉɁ ɊɎ ɚɜɬɨɛɟɧɡɢɧɨɜ (ɪɢɫɭɧɨɤ 1.7), ɚ ɞɨɥɹ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ, 
ɭɞɨɜɥɟɬɜɨɪɹɸɳɢɯ ɬɪɟɛɨɜɚɧɢɹɦ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɤɥɚɫɫɚ 5 ɫɨɫɬɚɜɢɥɚ 73,3%, ɚ ɤɥɚɫɫɚ 4 
ɫɨɫɬɚɜɢɥɚ 9,8% ɨɬ ɜɫɟɝɨ ɨɛɴɟɦɚ ɩɪɨɢɡɜɨɞɢɦɨɝɨ ɧɚ ɇɉɁ ɊɎ ɞɢɡɬɨɩɥɢɜɚ (ɪɢɫɭɧɨɤ 1.8). 

 

 
Ɋɢɫɭɧɨɤ 1.7 – ɉɪɨɢɡɜɨɞɫɬɜɨ ɚɜɬɨɛɟɧɡɢɧɨɜ ɧɚ ɇɉɁ ɊɎ ɜ 2015 ɝɨɞɭ  

ɩɨ ɷɤɨɥɨɝɢɱɟɫɤɢɦ ɤɥɚɫɫɚɦ, % 

 

 

Ɋɢɫɭɧɨɤ 1.8 – ɉɪɨɢɡɜɨɞɫɬɜɨ ɞɢɡɬɨɩɥɢɜɚ ɧɚ ɇɉɁ ɊɎ ɜ 2015 ɝɨɞɭ  
ɩɨ ɷɤɨɥɨɝɢɱɟɫɤɢɦ ɤɥɚɫɫɚɦ, % 

ȼɜɨɞ ɧɨɜɵɯ ɢ ɪɟɤɨɧɫɬɪɭɤɰɢɹ ɞɟɣɫɬɜɭɸɳɢɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɦɨɳɧɨɫɬɟɣ 
ɩɪɨɢɫɯɨɞɢɬ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɧɚ ɇɉɁ ȼɂɇɄ ɊɎ, ɩɨɷɬɨɦɭ ɫɪɟɞɧɹɹ ɩɨ ɇɉɁ ȼɂɇɄ 
ɝɥɭɛɢɧɚ ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɮɬɢ ɜ 2015 ɝɨɞɭ ɫɨɫɬɚɜɢɥɚ 75,9%. 

ȼɵɯɨɞ ɫɜɟɬɥɵɯ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɧɚ ɇɉɁ ȼɂɇɄ ɊɎ ɫɨɫɬɚɜɢɥ ɜ 2015 ɝɨɞɭ 59,9%. 
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ɇɉɁ ȼɂɇɄ ɊɎ ɧɚɫɬɨɥɶɤɨ ɩɨɜɵɫɢɥɢ ɤɚɱɟɫɬɜɨ ɜɵɩɭɫɤɚɟɦɨɣ ɩɪɨɞɭɤɰɢɢ ɜ 2015 ɝɨɞɭ, 
ɱɬɨ ɨɛɟɫɩɟɱɢɥɢ ɩɨɞɝɨɬɨɜɤɭ ɤ ɩɟɪɟɯɨɞɭ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɬɨɩɥɢɜ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɤɥɚɫɫɚ 5 

ɜ ɨɛɴɟɦɚɯ, ɩɨɥɧɨɫɬɶɸ ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɩɨɬɪɟɛɧɨɫɬɢ ɜɧɭɬɪɟɧɧɟɝɨ ɪɵɧɤɚ. 

ɋɬɪɭɤɬɭɪɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɪɨɞɭɤɰɢɢ ɧɚ ɪɨɫɫɢɣɫɤɢɯ ɇɉɁ ɡɚ 2000 – 2010 ɝɝ. 
ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɦɟɧɹɥɚɫɶ, ɩɨɫɥɟ 2010 ɝɨɞɚ ɫɢɬɭɚɰɢɹ ɧɚɱɚɥɚ ɡɧɚɱɢɬɟɥɶɧɨ ɦɟɧɹɬɶɫɹ. Ɍɚɤ, 

ɞɨɥɹ ɜɵɪɚɛɨɬɤɢ ɬɨɩɨɱɧɨɝɨ ɦɚɡɭɬɚ ɜ ɊɎ ɜ 2010 ɝɨɞɭ ɫɨɫɬɚɜɥɹɥɚ 28%, ɚ ɜ 2015 ɝɨɞɭ ɭɠɟ 
ɫɧɢɡɢɥɚɫɶ ɞɨ 25%. Ⱦɨɥɹ ɜɵɪɚɛɨɬɤɢ ɬɨɩɨɱɧɨɝɨ ɦɚɡɭɬɚ ɜ ɊɎ – 25%, ɱɬɨ ɜɵɲɟ 
ɚɧɚɥɨɝɢɱɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɜ ɦɢɪɟ – ɨɤɨɥɨ 5% ɜ ɋɒȺ, ɞɨ 15% ɜ Ɂɚɩɚɞɧɨɣ ȿɜɪɨɩɟ. 

Ʉɚɱɟɫɬɜɨ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɛɟɧɡɢɧɨɜ ɭɥɭɱɲɚɟɬɫɹ ɜɫɥɟɞ ɡɚ ɢɡɦɟɧɟɧɢɟɦ ɫɬɪɭɤɬɭɪɵ 
ɩɚɪɤɚ ɚɜɬɨɦɨɛɢɥɟɣ ɜ ɊɎ. ȼɵɪɚɛɚɬɵɜɚɟɦɵɣ ɜ ɊɎ ɛɟɧɡɢɧ ɩɪɚɤɬɢɱɟɫɤɢ ɜ ɩɨɥɧɨɦ ɨɛɴɟɦɟ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɧɚ ɜɧɭɬɪɟɧɧɟɦ ɪɵɧɤɟ (ɪɢɫɭɧɨɤ 1.9). 

 

 

Ɋɢɫɭɧɨɤ 1.9 – ɉɪɨɢɡɜɨɞɫɬɜɨ ɢ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɚɜɬɨɛɟɧɡɢɧɚ, ɦɥɧ. ɬ. 
 

ȼ ɬɨɠɟ ɜɪɟɦɹ ɡɧɚɱɢɬɟɥɶɧɵɣ ɢɡɛɵɬɨɤ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɢ ɦɚɡɭɬɚ ɢɞɟɬ ɧɚ 
ɷɤɫɩɨɪɬ (ɪɢɫɭɧɨɤ 1.10, 1.11). 
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Ɋɢɫɭɧɨɤ 1.10 – ɉɪɨɢɡɜɨɞɫɬɜɨ ɢ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ, ɦɥɧ. ɬ. 
 

 

Ɋɢɫɭɧɨɤ 1.11 – ɉɪɨɢɡɜɨɞɫɬɜɨ ɢ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɬɨɩɨɱɧɨɝɨ ɦɚɡɭɬɚ, ɦɥɧ. ɬ. 
 

ȼ ɫɬɪɭɤɬɭɪɟ ɜɵɩɭɫɤɚ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɤɨɧɰɟɧɬɪɚɰɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɧɚɢɛɨɥɟɟ 
ɜɵɫɨɤɚ ɧɚ ɫɟɝɦɟɧɬɟ ɛɟɧɡɢɧɨɜ. ȼ 2015 ɝ. ɩɪɟɞɩɪɢɹɬɢɹ ȼɂɇɄɨɜ ɨɛɟɫɩɟɱɢɜɚɥɢ 
ɩɪɨɢɡɜɨɞɫɬɜɨ ɨɤɨɥɨ 98% (91% ɜ 2010 ɝɨɞɭ) ɜɵɩɭɫɤɚ ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ ɛɟɧɡɢɧɚ, 88% (88 
% ɜ 2010 ɝɨɞɭ) – ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ, 79% (84 % ɜ 2010 ɝɨɞɭ) – ɦɚɡɭɬɚ. Ⱥɜɬɨɦɨɛɢɥɶɧɵɟ 
ɛɟɧɡɢɧɵ ɩɨɫɬɚɜɥɹɸɬɫɹ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɧɚ ɜɧɭɬɪɟɧɧɢɣ ɪɵɧɨɤ, ɜ ɨɫɧɨɜɧɨɦ 
ɤɨɧɬɪɨɥɢɪɭɟɦɵɣ ȼɂɇɄɚɦɢ. Ɂɚɜɨɞɵ, ɜɯɨɞɹɳɢɟ ɜ ɫɨɫɬɚɜ ɤɨɦɩɚɧɢɣ, ɢɦɟɸɬ ɧɚɢɛɨɥɟɟ 
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ɫɨɜɪɟɦɟɧɧɭɸ ɫɬɪɭɤɬɭɪɭ, ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɵɫɨɤɭɸ ɞɨɥɸ ɜɬɨɪɢɱɧɵɯ ɩɪɨɰɟɫɫɨɜ ɢ ɝɥɭɛɢɧɭ 
ɩɟɪɟɪɚɛɨɬɤɢ. 

Ɍɟɯɧɢɱɟɫɤɢɣ ɭɪɨɜɟɧɶ ɛɨɥɶɲɢɧɫɬɜɚ ɇɉɁ ɊɎ ɩɨɤɚ ɟɳɟ ɧɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 
ɩɟɪɟɞɨɜɨɦɭ ɦɢɪɨɜɨɦɭ ɭɪɨɜɧɸ. ȼ ɪɨɫɫɢɣɫɤɨɣ ɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɟ ɨɫɧɨɜɧɨɣ ɩɪɨɛɥɟɦɨɣ 
ɨɬɪɚɫɥɢ ɩɪɨɞɨɥɠɚɟɬ ɨɫɬɚɜɚɬɶɫɹ ɧɢɡɤɚɹ ɝɥɭɛɢɧɚ ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɮɬɢ – (ɜ Ɋɨɫɫɢɢ – 

74,2%, ɜ ȿɜɪɨɩɟ – 85%, ɜ ɋɒȺ – 96%), ɨɬɫɬɚɥɚɹ ɫɬɪɭɤɬɭɪɚ ɩɪɨɢɡɜɨɞɫɬɜɚ – ɦɢɧɢɦɭɦ 
ɜɬɨɪɢɱɧɵɯ ɩɪɨɰɟɫɫɨɜ ɢ ɧɟɞɨɫɬɚɬɨɱɧɵɣ ɭɪɨɜɟɧɶ ɩɪɨɰɟɫɫɨɜ, ɭɥɭɱɲɚɸɳɢɯ ɤɚɱɟɫɬɜɨ 
ɩɨɥɭɱɚɟɦɵɯ ɩɪɨɞɭɤɬɨɜ. ȿɳɟ ɨɞɧɚ ɩɪɨɛɥɟɦɚ – ɜɵɫɨɤɚɹ ɫɬɟɩɟɧɶ ɢɡɧɨɫɚ ɨɫɧɨɜɧɵɯ 
ɮɨɧɞɨɜ ɢ, ɤɚɤ ɫɥɟɞɫɬɜɢɟ, ɩɨɜɵɲɟɧɧɵɣ ɭɪɨɜɟɧɶ ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɹ. ɇɚ ɪɨɫɫɢɣɫɤɢɯ ɇɉɁ 
ɨɤɨɥɨ ɩɨɥɨɜɢɧɵ ɜɫɟɯ ɩɟɱɧɵɯ ɚɝɪɟɝɚɬɨɜ ɢɦɟɸɬ ɄɉȾ 50 – 60% ɩɪɢ ɫɪɟɞɧɟɦ ɩɨɤɚɡɚɬɟɥɟ 
ɧɚ ɡɚɪɭɛɟɠɧɵɯ ɡɚɜɨɞɚɯ – 90%. 

Ɂɧɚɱɟɧɢɟ ɂɧɞɟɤɫɚ ɇɟɥɶɫɨɧɚ (ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɥɨɠɧɨɫɬɢ) ɜ 
2010 ɝɨɞɭ ɞɥɹ ɨɫɧɨɜɧɨɣ ɦɚɫɫɵ ɪɨɫɫɢɣɫɤɢɯ ɇɉɁ ɛɵɥɨ ɡɧɚɱɢɬɟɥɶɧɨ ɧɢɠɟ ɫɪɟɞɧɟɝɨ 
ɡɧɚɱɟɧɢɹ ɷɬɨɝɨ ɩɨɤɚɡɚɬɟɥɹ ɜ ɦɢɪɟ (4,4 ɩɪɨɬɢɜ 6,7) (ɪɢɫɭɧɨɤ 1.12). ɑɬɨ ɛɵɥɨ ɫɜɹɡɚɧɨ ɫ 
ɧɟɜɵɫɨɤɨɣ ɝɥɭɛɢɧɨɣ ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɮɬɢ, ɧɟɞɨɫɬɚɬɨɱɧɵɦ ɭɪɨɜɧɟɦ ɤɚɱɟɫɬɜɚ 
ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɢ ɬɟɯɧɢɱɟɫɤɢ ɭɫɬɚɪɟɜɲɢɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ. 

 

 
Ɋɢɫɭɧɨɤ 1.12 – ɂɧɞɟɤɫ ɇɟɥɶɫɨɧɚ ɧɚ ɇɉɁ ɜ ɊɎ ɜ 2010 ɝɨɞɭ 

 

ȼ 2015 ɝɨɞɭ ɜ ɪɟɡɭɥɶɬɚɬɟ ɜɵɩɨɥɧɟɧɢɹ ɱɟɬɵɪɟɯɫɬɨɪɨɧɧɢɯ ɫɨɝɥɚɲɟɧɢɣ (ɦɟɠɞɭ 
ɧɟɮɬɹɧɵɦɢ ɤɨɦɩɚɧɢɹɦɢ, ɎȺɋ Ɋɨɫɫɢɢ, Ɋɨɫɬɟɯɧɚɞɡɨɪɨɦ ɢ Ɋɨɫɫɬɚɧɞɚɪɬɨɦ) ɧɟɮɬɹɧɵɟ 
ɤɨɦɩɚɧɢɢ ɜ ɱɚɫɬɢ ɢɫɩɨɥɧɟɧɢɹ ɨɛɹɡɚɬɟɥɶɫɬɜ ɩɨ ɦɨɞɟɪɧɢɡɚɰɢɢ 
ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ ɩɪɨɢɡɜɨɞɫɬɜ ɫɦɨɝɥɢ ɞɨɛɢɬɶɫɹ ɡɧɚɱɢɬɟɥɶɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ, 
ɬɚɤ, ɫɪɟɞɧɢɣ ɭɪɨɜɟɧɶ ɂɧɞɟɤɫɚ ɇɟɥɶɫɨɧɚ ɞɥɹ ɇɉɁ ɊɎ ɜ 2015 ɝɨɞɭ ɫɨɫɬɚɜɢɥ ɭɠɟ 6,0, ɱɬɨ 
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ɩɪɚɤɬɢɱɟɫɤɢ ɫɨɫɬɚɜɥɹɟɬ ɫɪɟɞɧɟɦɢɪɨɜɨɟ ɡɧɚɱɟɧɢɟ (ɪɢɫɭɧɨɤ 1.13). ɗɬɨ ɬɚɤɠɟ ɝɨɜɨɪɢɬ ɨ 
ɡɧɚɱɢɬɟɥɶɧɨɦ ɪɨɫɬɟ ɫɬɨɢɦɨɫɬɢ ɇɉɁ ɊɎ (ɩɨɪɹɞɤɚ 36%). 
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Ɋɢɫɭɧɨɤ 1.13 – ɂɧɞɟɤɫ ɇɟɥɶɫɨɧɚ ɧɚ ɇɉɁ ɜ ɊɎ ɜ 2015 ɝɨɞɭ 

 

ɇɚɥɢɱɢɟ ɧɚ ɇɉɁ ɩɪɨɰɟɫɫɨɜ ɩɪɹɦɨɣ ɩɟɪɟɝɨɧɤɢ ɧɟɮɬɢ ɢ ɭɫɬɚɧɨɜɨɤ, ɭɥɭɱɲɚɸɳɢɯ 
ɤɚɱɟɫɬɜɨ ɩɪɹɦɨɝɨɧɧɵɯ ɮɪɚɤɰɢɣ, ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɢɬɶ ɝɥɭɛɢɧɭ ɧɟ ɛɨɥɟɟ 60%, ɧɚɥɢɱɢɟ 
ɩɪɨɰɟɫɫɨɜ ɩɟɪɟɪɚɛɨɬɤɢ ɜɚɤɭɭɦɧɨɝɨ ɝɚɡɨɣɥɹ ɭɜɟɥɢɱɢɜɚɟɬ ɝɥɭɛɢɧɭ ɩɟɪɟɪɚɛɨɬɤɢ ɞɨ 75 – 

80%, ɢ ɬɨɥɶɤɨ ɩɟɪɟɪɚɛɨɬɤɚ ɝɭɞɪɨɧɚ ɢ ɬɹɠɟɥɵɯ ɨɫɬɚɬɤɨɜ ɜɬɨɪɢɱɧɵɯ ɩɪɨɰɟɫɫɨɜ 
ɩɨɡɜɨɥɹɟɬ ɩɟɪɟɣɬɢ ɪɭɛɟɠ ɜ 85 – 90% (ɪɢɫɭɧɨɤ 30). 

ɇɚɥɚɠɢɜɚɧɢɟ ɩɪɨɰɟɫɫɨɜ ɩɟɪɟɪɚɛɨɬɤɢ ɝɭɞɪɨɧɚ ɢ ɬɹɠɟɥɵɯ ɨɫɬɚɬɤɨɜ ɜɬɨɪɢɱɧɵɯ 
ɩɪɨɰɟɫɫɨɜ ɬɪɟɛɭɟɬ ɤɨɥɨɫɫɚɥɶɧɵɯ ɡɚɬɪɚɬ, ɩɨɷɬɨɦɭ ɜ ɩɥɚɧɚɯ ɦɨɞɟɪɧɢɡɚɰɢɢ ɛɨɥɶɲɢɧɫɬɜɚ 
ɧɟɮɬɹɧɵɯ ɤɨɦɩɚɧɢɣ ɨɧɢ ɛɵɥɢ ɨɬɨɞɜɢɧɭɬɵ ɧɚ ɜɬɨɪɨɣ ɷɬɚɩ ɦɨɞɟɪɧɢɡɚɰɢɢ 2017-2025 ɝɨɞ 
(ɩɟɪɜɵɣ ɷɬɚɩ – ɷɬɨ ɭɥɭɱɲɟɧɢɟ ɤɚɱɟɫɬɜɚ ɛɟɧɡɢɧɨɜ ɢ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ). 
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Ɋɢɫɭɧɨɤ 1.14 – ɂɡɦɟɧɟɧɢɟ ɝɥɭɛɢɧɵ ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɮɬɢ 

 

ɇɉɁ ɊɎ ɤ 2015 ɝɨɞɭ ɡɚɜɟɪɲɢɥɢ ɜ ɰɟɥɨɦ ɩɟɪɜɵɣ ɷɬɚɩ ɫɜɨɟɣ ɦɨɞɟɪɧɢɡɚɰɢɢ, 
ɧɚɩɪɚɜɥɟɧɧɵɣ ɜ ɨɫɧɨɜɧɨɦ ɧɚ ɭɥɭɱɲɟɧɢɟ ɤɚɱɟɫɬɜɚ ɩɨɥɭɱɚɟɦɵɯ ɬɨɩɥɢɜ ɢ ɩɪɨɞɭɤɰɢɢ. 
ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɦɨɳɧɨɫɬɟɣ ɩɨ ɝɥɭɛɨɤɨɣ ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɮɬɢ ɩɥɚɧɢɪɨɜɚɥɨɫɶ ɧɚ ɜɬɨɪɨɦ 
ɷɬɚɩɟ ɦɨɞɟɪɧɢɡɚɰɢɢ, ɢ ɫɪɨɤɢ ɪɟɚɥɢɡɚɰɢɢ ɷɬɨɝɨ ɷɬɚɩɚ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫɞɜɢɧɭɬɵ ɤ 
2025 ɝɨɞɭ. 

Ⱦɢɧɚɦɢɤɚ ɢɡɦɟɧɟɧɢɹ ɦɨɳɧɨɫɬɟɣ ɩɪɨɰɟɫɫɨɜ ɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ 
ɬɚɛɥɢɰɟ 1.3. 

Ɇɨɞɟɪɧɢɡɚɰɢɹ ɡɚɜɨɞɨɜ ɫ ɰɟɥɶɸ ɜɵɩɨɥɧɟɧɢɹ ɬɪɟɛɨɜɚɧɢɣ ɪɟɝɥɚɦɟɧɬɚ ɜ ɩɟɪɜɭɸ 
ɨɱɟɪɟɞɶ ɫɜɹɡɚɧɚ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɞɨɥɢ ɩɪɨɰɟɫɫɨɜ, ɭɥɭɱɲɚɸɳɢɯ ɤɚɱɟɫɬɜɨ 
ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ. ɍɝɥɭɛɥɹɸɳɢɟ ɩɪɨɰɟɫɫɵ ɨɬɨɲɥɢ ɧɚ ɜɬɨɪɨɣ ɩɥɚɧ, ɢɯ ɜɧɟɞɪɟɧɢɟ 
ɨɬɨɞɜɢɧɭɥɨɫɶ ɧɚ ɛɨɥɟɟ ɨɬɞɚɥɟɧɧɭɸ ɩɟɪɫɩɟɤɬɢɜɭ. 

Ɍɚɤɠɟ ɜ ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɣ ɨɬɪɚɫɥɢ ɊɎ ɨɬɦɟɱɚɟɬɫɹ ɫɥɟɞɭɸɳɚɹ 
ɧɟɝɚɬɢɜɧɚɹ ɬɟɧɞɟɧɰɢɹ, ɩɨ ɦɟɪɟ ɪɨɫɬɚ «ɫɬɚɪɟɧɢɹ» ɢ ɜɵɪɚɛɨɬɚɧɧɨɫɬɢ ɦɟɫɬɨɪɨɠɞɟɧɢɣ 
ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɨɛɳɚɹ (ɫɪɟɞɧɹɹ) ɫɟɪɧɢɫɬɨɫɬɶ ɢ ɩɥɨɬɧɨɫɬɶ ɩɟɪɟɪɚɛɚɬɵɜɚɟɦɨɣ ɧɟɮɬɢ: ɩɨ 
ɫɨɞɟɪɠɚɧɢɸ ɫɟɪɵ ɭɜɟɥɢɱɟɧɢɟ ɫɨɫɬɚɜɥɹɟɬ ɜ ɫɪɟɞɧɟɦ ɧɚ 0,01% ɦɚɫɫ. ɜ ɝɨɞ, ɩɨ 
ɩɥɨɬɧɨɫɬɢ ɜ ɫɪɟɞɧɟɦ ɧɚ 0,2 ɤɝ/ɦ3 ɜ ɝɨɞ. 
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Ɍɚɛɥɢɰɚ 1.3 – Ⱦɢɧɚɦɢɤɚ ɢɡɦɟɧɟɧɢɹ ɦɨɳɧɨɫɬɟɣ ɩɪɨɰɟɫɫɨɜ ɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɢ 

Ⱦɢɧɚɦɢɤɚ ɦɨɳɧɨɫɬɟɣ ɩɨ ɩɟɪɟɪɚɛɨɬɤɟ ɧɟɮɬɢ 2005-2015 ɝɝ., ɦɥɧ ɬ % ɤ 2005 ɝ. 
ɉɪɨɰɟɫɫɵ 2005 2010 2015 

ɉɟɪɜɢɱɧɚɹ ɩɟɪɟɪɚɛɨɬɤɚ ɧɟɮɬɢ 265,9 276,5 304,5 114,5 

Ʉɚɬ.ɪɢɮɨɪɦɢɧɝ ɧɚ 
ɨɛɥɚɝɨɪɚɠɢɜɚɧɢɟ 26,1 26,1 29,1 111,5 

Ƚɢɞɪɨɨɱɢɫɬɤɚ ɞɢɡɬɨɩɥɢɜɚ 70,5 70,6 79,2 112,3 

Ƚɢɞɪɨɨɱɢɫɬɤɚ ɛɟɧɡɢɧɚ 
ɤɚɬ.ɤɪɟɤɢɧɝɚ - - 5,0 - 

ɂɡɨɦɟɪɢɡɚɰɢɹ 1,9 6,2 9,1 478,9 

Ʉɚɬɚɥɢɬɢɱɟɫɤɢɣ ɤɪɟɤɢɧɝ 17,8 21,2 24,6 138,2 

Ⱥɥɤɢɥɢɪɨɜɚɧɢɟ 0,6 1,3 2,1 345,0 

Ƚɢɞɪɨɤɪɟɤɢɧɝ 6,9 9,5 15,8 229,0 

Ʉɨɤɫɨɜɚɧɢɟ 5,3 5,9 8,0 150,9 
ȼɢɫɛɪɟɤɢɧɝ ɝɭɞɪɨɧɚ 12,7 22,7 24,3 191,3 

 

Ɉɠɢɞɚɟɬɫɹ ɞɚɥɶɧɟɣɲɟɟ ɭɜɟɥɢɱɟɧɢɟ ɩɪɢɟɦɚ ɜ ɩɟɪɟɪɚɛɨɬɤɭ ɜɵɫɨɤɨɫɟɪɧɢɫɬɨɣ 
ɧɟɮɬɢ (ɜ 2010 ɝɨɞɭ – 67 ɦɥɧ. ɬɨɧɧ, ɚ ɜ 2015 ɝɨɞɭ ɭɠɟ 83 ɦɥɧ. ɬɨɧɧ) – ɤɚɤ ɡɚ ɫɱɟɬ 
ɪɟɝɢɨɧɨɜ, ɬɪɚɞɢɰɢɨɧɧɨ ɞɨɛɵɜɚɸɳɢɯ ɬɹɠɟɥɭɸ ɧɟɮɬɶ (Ɋɟɫɩɭɛɥɢɤɚ Ɍɚɬɚɪɫɬɚɧ, 
Ɋɟɫɩɭɛɥɢɤɚ Ȼɚɲɤɨɪɬɨɫɬɚɧ, ɍɞɦɭɪɬɫɤɚɹ Ɋɟɫɩɭɛɥɢɤɚ, Ɉɪɟɧɛɭɪɝɫɤɚɹ ɨɛɥɚɫɬɶ), ɬɚɤ ɢ ɡɚ 
ɫɱɟɬ «ɧɟɬɢɩɢɱɧɵɯ» ɪɟɝɢɨɧɨɜ (Ɍɢɦɚɧɨ-ɉɟɱɨɪɫɤɚɹ ɩɪɨɜɢɧɰɢɹ ɢ Ɂɚɩɚɞɧɚɹ ɋɢɛɢɪɶ). Ɍɚɤ 
ɤɚɤ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɦɨɳɧɨɫɬɟɣ ɩɨ ɝɥɭɛɨɤɨɣ ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɮɬɢ ɩɟɪɟɧɟɫɟɧɨ ɧɚ ɜɬɨɪɨɣ 
ɷɬɚɩ ɦɨɞɟɪɧɢɡɚɰɢɢ, ɢ ɫɪɨɤɢ ɪɟɚɥɢɡɚɰɢɢ ɷɬɨɝɨ ɷɬɚɩɚ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫɞɜɢɧɭɬɵ ɤ 
2025 ɝɨɞɭ, ɷɬɨ ɦɨɠɟɬ ɨɬɪɢɰɚɬɟɥɶɧɨ ɫɤɚɡɚɬɶɫɹ ɧɚ ɜɨɡɦɨɠɧɨɫɬɹɯ ɇɉɁ ɊɎ 
ɩɟɪɟɪɚɛɚɬɵɜɚɬɶ ɜɵɫɨɤɨɫɟɪɧɢɫɬɨɟ ɫɵɪɶɟ. 

ȼɵɯɨɞɨɦ ɢɡ ɫɥɨɠɢɜɲɟɣɫɹ ɫɢɬɭɚɰɢɢ ɹɜɥɹɟɬɫɹ ɭɫɤɨɪɟɧɢɟ ɦɨɞɟɪɧɢɡɚɰɢɢ 
ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɊɎ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɭɫɬɚɧɨɜɨɤ, ɭɝɥɭɛɥɹɸɳɢɯ ɩɟɪɟɪɚɛɨɬɤɭ. 

 

1.2 Ɉɫɧɨɜɧɵɟ ɩɪɨɰɟɫɫɵ ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ ɡɚɜɨɞɨɜ 

 

ɇɟɮɬɶ ɩɪɢɯɨɞɢɬ ɧɚ ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɣ ɡɚɜɨɞ ɫ ɩɪɨɦɵɫɥɨɜ ɢ ɧɭɠɞɚɟɬɫɹ 
ɫɧɚɱɚɥɚ ɜ ɨɱɢɫɬɤɟ, ɤɨɬɨɪɚɹ ɩɪɨɢɫɯɨɞɢɬ ɧɚ ɭɫɬɚɧɨɜɤɚɯ ɨɛɟɡɜɨɠɢɜɚɧɢɹ ɢ ɨɛɟɫɫɨɥɢɜɚɧɢɹ 
(ɗɅɈɍ), ɚ ɡɚɬɟɦ ɪɚɡɞɟɥɹɟɬɫɹ ɧɚ ɮɪɚɤɰɢɢ ɧɚ ɭɫɬɚɧɨɜɤɚɯ ɚɬɦɨɫɮɟɪɧɨɣ ɢ ɜɚɤɭɭɦɧɨɣ 
ɩɟɪɟɝɨɧɤɢ. Ⱦɚɥɟɟ ɤɚɠɞɚɹ ɢɡ ɷɬɢɯ ɮɪɚɤɰɢɣ ɧɭɠɞɚɟɬɫɹ ɜ ɞɚɥɶɧɟɣɲɟɣ ɨɱɢɫɬɤɟ ɢ 
ɩɟɪɟɪɚɛɨɬɤɟ. ɗɬɢ ɩɪɨɰɟɫɫɵ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɧɚ ɭɫɬɚɧɨɜɤɚɯ ɜɬɨɪɢɱɧɨɣ ɩɟɪɟɪɚɛɨɬɤɢ 
(ɭɫɬɚɧɨɜɤɚɯ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɨɣ ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɮɬɢ), ɢɦɟɸɬ ɨɩɪɟɞɟɥɟɧɧɭɸ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ, ɢɯ ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɜɨɡɦɨɠɧɨ ɩɪɢ ɛɨɥɶɲɨɦ ɨɛɳɟɡɚɜɨɞɫɤɨɦ 
ɯɨɡɹɣɫɬɜɟ, ɤɨɬɨɪɨɟ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɨɛɴɟɤɬɵ ɷɧɟɪɝɟɬɢɤɢ, ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɪɟɡɟɪɜɭɚɪɵ, 
ɨɱɢɫɬɧɵɟ ɫɨɨɪɭɠɟɧɢɹ, ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɷɫɬɚɤɚɞɵ ɩɪɢɟɦɚ ɢ ɨɬɝɪɭɡɤɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ. 

ɐɟɥɶ ɩɟɪɟɪɚɛɨɬɤɢ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɪɟɨɛɪɚɡɨɜɚɧɢɢ ɩɪɢɪɨɞɧɵɯ ɫɵɪɶɟɜɵɯ 
ɦɚɬɟɪɢɚɥɨɜ, ɬɚɤɢɯ, ɤɚɤ ɫɵɪɚɹ ɧɟɮɬɶ ɢ ɩɪɢɪɨɞɧɵɣ ɝɚɡ, ɜ ɩɨɥɟɡɧɭɸ ɬɨɜɚɪɧɭɸ ɩɪɨɞɭɤɰɢɸ. 
ɋɵɪɚɹ ɧɟɮɬɶ ɢ ɩɪɢɪɨɞɧɵɣ ɝɚɡ ɧɚ ɇɉɁ ɩɪɟɜɪɚɳɚɸɬɫɹ ɜ ɪɚɡɥɢɱɧɵɟ ɩɪɨɞɭɤɬɵ, ɬɚɤɢɟ, ɤɚɤ: 

ɚ) ɬɨɩɥɢɜɨ ɞɥɹ ɥɟɝɤɨɜɵɯ ɚɜɬɨɦɨɛɢɥɟɣ, ɝɪɭɡɨɜɢɤɨɜ, ɫɚɦɨɥɟɬɨɜ, ɫɭɞɨɜ ɢ ɞɪɭɝɢɯ 
ɜɢɞɨɜ ɬɪɚɧɫɩɨɪɬɚ; 
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ɛ) ɬɨɩɥɢɜɨ ɞɥɹ ɫɠɢɝɚɧɢɹ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɬɟɩɥɚ ɜ 
ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɢ ɞɥɹ ɞɨɦɚɲɧɢɯ ɯɨɡɹɣɫɬɜ; 

ɜ) ɫɵɪɶɟ ɞɥɹ ɧɟɮɬɟɯɢɦɢɱɟɫɤɨɣ ɢ ɯɢɦɢɱɟɫɤɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ; 
ɝ) ɫɩɟɰɢɚɥɶɧɵɟ ɩɪɨɞɭɤɬɵ, ɬɚɤɢɟ, ɤɚɤ ɫɦɚɡɨɱɧɵɟ ɦɚɫɥɚ, ɩɚɪɚɮɢɧɵ / ɜɨɫɤ ɢ ɛɢɬɭɦ; 
ɞ) ɷɧɟɪɝɢɹ ɜ ɤɚɱɟɫɬɜɟ ɩɨɛɨɱɧɨɝɨ ɩɪɨɞɭɤɬɚ ɜ ɜɢɞɟ ɬɟɩɥɚ (ɩɚɪɚ) ɢ ɷɧɟɪɝɢɢ 

(ɷɥɟɤɬɪɢɱɟɫɬɜɨ). 
ɉɟɪɟɪɚɛɨɬɤɚ ɧɟɮɬɢ ɜ ɩɪɢɝɨɞɧɵɟ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɧɟɮɬɟɩɪɨɞɭɤɬɵ ɦɨɠɟɬ ɛɵɬɶ 

ɪɚɡɞɟɥɟɧɚ ɧɚ ɞɜɚ ɷɬɚɩɚ ɢ ɧɚ ɪɹɞ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɨɩɟɪɚɰɢɣ. 
ɉɟɪɜɵɣ ɷɬɚɩ – ɨɛɟɫɫɨɥɢɜɚɧɢɟ ɧɟɮɬɢ ɢ ɩɨɫɥɟɞɭɸɳɚɹ ɩɟɪɟɝɨɧɤɚ ɫ ɩɨɥɭɱɟɧɢɟɦ 

ɪɚɡɥɢɱɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɢɥɢ ɮɪɚɤɰɢɣ. Ⱦɚɥɶɧɟɣɲɚɹ ɪɚɡɝɨɧɤɚ ɛɨɥɟɟ ɥɟɝɤɢɯ 
ɤɨɦɩɨɧɟɧɬɨɜ ɢ ɧɚɮɬɵ ɩɪɨɜɨɞɢɬɫɹ ɫ ɰɟɥɶɸ ɢɡɜɥɟɱɟɧɢɹ ɦɟɬɚɧɚ ɢ ɷɬɚɧɚ ɞɥɹ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɤɚɱɟɫɬɜɟ ɧɟɮɬɟɡɚɜɨɞɫɤɨɝɨ ɬɨɩɥɢɜɚ, ɫɠɢɠɟɧɧɨɝɨ ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ 
ɝɚɡɚ (ɩɪɨɩɚɧ ɢ ɛɭɬɚɧ), ɤɨɦɩɨɧɟɧɬɨɜ ɫɦɟɲɟɧɢɹ ɛɟɧɡɢɧɚ ɢ ɧɟɮɬɟɯɢɦɢɱɟɫɤɨɝɨ ɫɵɪɶɹ. 
Ɋɚɡɞɟɥɟɧɢɟ ɥɟɝɤɢɯ ɩɪɨɞɭɤɬɨɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚ ɤɚɠɞɨɦ ɇɉɁ. Ʉɚɤ ɩɪɚɜɢɥɨ, ɩɟɪɟɝɨɧɤɭ 
(ɪɚɡɝɨɧɤɭ ɧɟɮɬɢ) ɩɪɨɜɨɞɹɬ ɜ ɞɜɟ ɫɬɚɞɢɢ – ɫ ɧɟɛɨɥɶɲɢɦ ɢɡɛɵɬɨɱɧɵɦ ɞɚɜɥɟɧɢɟɦ, 
ɛɥɢɡɤɢɦ ɤ ɚɬɦɨɫɮɟɪɧɨɦɭ, ɢ ɩɨɞ ɜɚɤɭɭɦɨɦ, ɩɪɢ ɷɬɨɦ ɢɫɩɨɥɶɡɭɹ ɞɥɹ ɩɨɞɨɝɪɟɜɚ ɫɵɪɶɹ 
ɬɪɭɛɱɚɬɵɟ ɩɟɱɢ. ɉɨɷɬɨɦɭ ɭɫɬɚɧɨɜɤɢ ɩɟɪɜɢɱɧɨɣ ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɮɬɢ ɧɨɫɹɬ ɧɚɡɜɚɧɢɹ 
ȺȼɌ – ɚɬɦɨɫɮɟɪɧɨ-ɜɚɤɭɭɦɧɵɟ ɬɪɭɛɱɚɬɤɢ. 

ȿɫɥɢ ɩɪɨɰɟɫɫɵ ɩɟɪɜɢɱɧɨɣ ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɮɬɢ ɨɫɧɨɜɚɧɵ, ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ, ɧɚ 
ɮɢɡɢɱɟɫɤɨɦ ɪɚɡɞɟɥɟɧɢɢ ɢɫɯɨɞɧɨɝɨ ɫɵɪɶɹ ɧɚ ɨɩɪɟɞɟɥɟɧɧɵɟ ɭɡɤɢɟ ɮɪɚɤɰɢɢ, ɢ ɩɪɢ ɷɬɨɦ 
ɧɟ ɩɪɨɢɫɯɨɞɢɬ ɢɡɦɟɧɟɧɢɣ ɯɢɦɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ ɩɨɥɭɱɚɟɦɵɯ ɩɪɨɞɭɤɬɨɜ, ɬɨ ɩɪɚɤɬɢɱɟɫɤɢ 
ɜɫɟ ɩɪɨɰɟɫɫɵ ɜɬɨɪɢɱɧɨɣ ɩɟɪɟɪɚɛɨɬɤɢ ɫɜɹɡɚɧɵ ɫ ɯɢɦɢɱɟɫɤɢɦ ɩɪɟɜɪɚɳɟɧɢɟɦ 
ɭɝɥɟɜɨɞɨɪɨɞɨɜ. 

ɉɪɨɰɟɫɫɵ ɜɬɨɪɢɱɧɨɣ ɩɟɪɟɪɚɛɨɬɤɢ ɩɨɡɜɨɥɹɸɬ: 
ɚ) ɨɛɟɫɩɟɱɢɬɶ ɪɵɧɤɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ ɤɨɥɢɱɟɫɬɜɨɦ ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɵɯ 

ɦɨɬɨɪɧɵɯ ɬɨɩɥɢɜ; 
ɛ) ɩɨɥɭɱɢɬɶ ɰɟɧɧɨɟ ɫɵɪɶɟ ɞɥɹ ɧɟɮɬɟɯɢɦɢɱɟɫɤɢɯ ɤɨɦɩɥɟɤɫɨɜ ɢ ɲɢɧɧɨɣ 

ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ; 
ɜ) ɫɭɳɟɫɬɜɟɧɧɨ ɭɜɟɥɢɱɢɬɶ ɝɥɭɛɢɧɭ ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɮɬɢ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɇɉɁ ɜ 

ɭɫɥɨɜɢɹɯ ɫɧɢɠɟɧɢɹ ɬɟɦɩɨɜ ɟɟ ɩɟɪɟɪɚɛɨɬɤɢ ɧɟ ɫɧɢɠɚɬɶ ɭɪɨɜɟɧɶ ɜɵɩɭɫɤɚ ɨɫɧɨɜɧɨɝɨ 
ɚɫɫɨɪɬɢɦɟɧɬɚ ɩɪɨɞɭɤɰɢɢ; 

ɝ) ɫɭɳɟɫɬɜɟɧɧɨ ɪɚɫɲɢɪɢɬɶ ɚɫɫɨɪɬɢɦɟɧɬ ɜɵɩɭɫɤɚɟɦɨɣ ɩɪɨɞɭɤɰɢɢ, ɱɬɨ ɞɟɥɚɟɬ 
ɩɪɟɞɩɪɢɹɬɢɟ ɛɨɥɟɟ ɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɵɦ ɜ ɭɫɥɨɜɢɹɯ ɪɵɧɤɚ. 

Ȼɨɥɶɲɢɧɫɬɜɨ ɜɬɨɪɢɱɧɵɯ ɩɪɨɰɟɫɫɨɜ – ɤɚɬɚɥɢɬɢɱɟɫɤɢɟ, ɤɪɨɦɟ ɬɨɝɨ, ɜ ɧɢɯ ɲɢɪɨɤɨ 

ɢɫɩɨɥɶɡɭɸɬɫɹ ɪɚɫɬɜɨɪɢɬɟɥɢ, ɪɟɚɝɟɧɬɵ, ɚɞɫɨɪɛɟɧɬɵ. Ⱦɪɭɝɢɦɢ ɫɥɨɜɚɦɢ, ɜɫɟ ɬɨ, ɱɬɨ 
ɫɩɨɫɨɛɫɬɜɭɟɬ ɢɡɦɟɧɟɧɢɸ ɫɬɪɭɤɬɭɪɵ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɢɥɢ ɢɡɜɥɟɱɟɧɢɸ ɨɩɪɟɞɟɥɟɧɧɵɯ 
ɯɢɦɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ ɢ ɜɟɳɟɫɬɜ. ɉɨ ɫɜɨɢɦ ɧɚɩɪɚɜɥɟɧɢɹɦ ɜɫɟ ɜɬɨɪɢɱɧɵɟ ɩɪɨɰɟɫɫɵ 
ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ 3 ɜɢɞɚ: 

ɚ) ɨɛɥɚɝɨɪɚɠɢɜɚɸɳɢɟ (ɪɢɮɨɪɦɢɧɝ, ɝɢɞɪɨɨɱɢɫɬɤɚ, ɢɡɨɦɟɪɢɡɚɰɢɹ ɢ ɞɪ.); 
ɛ) ɭɝɥɭɛɥɹɸɳɢɟ (ɬɟɪɦɢɱɟɫɤɢɣ ɤɪɟɤɢɧɝ, ɜɢɫɛɪɟɤɢɧɝ, ɡɚɦɟɞɥɟɧɧɨɟ ɤɨɤɫɨɜɚɧɢɟ, 

ɤɚɬɚɥɢɬɢɱɟɫɤɢɣ ɤɪɟɤɢɧɝ, ɝɢɞɪɨɤɪɟɤɢɧɝ ɢ ɞɪ.); 
ɜ) ɩɪɨɱɢɟ (ɩɪɨɰɟɫɫɵ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɦɚɫɟɥ, ɆɌȻɗ, ɚɥɤɢɥɢɪɨɜɚɧɢɟ, 

ɩɪɨɢɡɜɨɞɫɬɜɨ ɚɪɨɦɚɬɢɱɟɫɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ, ɛɢɬɭɦɨɜ ɢ ɞɪ.) 
Ⱦɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɮɬɢ ɧɚ ɇɉɁ 

ɧɟɨɛɯɨɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɬɚɤ ɧɚɡɵɜɚɟɦɵɟ ɨɛɳɟɡɚɜɨɞɫɤɢɟ ɩɪɨɰɟɫɫɵ 
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(ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ), ɫɨɩɪɨɜɨɠɞɚɸɳɢɟ ɩɪɨɢɡɜɨɞɫɬɜɨ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɢ ɜɤɥɸɱɚɸɳɢɟ ɜ 
ɫɟɛɹ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɧɟɪɝɢɢ, ɨɱɢɫɬɤɭ ɫɬɨɱɧɵɯ ɜɨɞ, ɩɪɨɢɡɜɨɞɫɬɜɨ ɫɟɪɵ, ɨɱɢɫɬɤɭ 
ɨɬɯɨɞɹɳɢɯ ɝɚɡɨɜ, ɫɢɫɬɟɦɵ ɩɪɨɞɭɜɤɢ, ɨɛɪɚɛɨɬɤɢ ɢ ɫɦɟɲɟɧɢɹ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ, ɯɪɚɧɟɧɢɟ 
ɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɭ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɜ ɩɪɟɞɟɥɚɯ ɩɪɟɞɩɪɢɹɬɢɹ. 

Ɉɫɧɨɜɧɵɦɢ ɜɢɞɨɦ ɩɪɨɞɭɤɰɢɢ ɥɸɛɨɝɨ ɇɉɁ ɹɜɥɹɸɬɫɹ ɬɨɩɥɢɜɚ. ȼɵɩɭɫɤ ɬɨɩɥɢɜ 
ɦɨɠɟɬ ɫɨɫɬɚɜɢɬɶ ɞɨ 75 – 90 % ɨɬ ɩɨɫɬɭɩɚɟɦɨɣ ɧɟɮɬɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɚɛɨɪɚ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɭɫɬɚɧɨɜɨɤ. ɇɚ ɪɹɞɟ ɇɉɁ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɵɧɤɚ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 
ɫɬɪɨɹɬ ɦɚɫɥɹɧɵɣ ɛɥɨɤ (ɩɪɨɢɡɜɨɞɫɬɜɨ ɦɚɫɟɥ) ɢ ɛɥɨɤ ɧɟɮɬɟɯɢɦɢɱɟɫɤɢɯ ɩɪɨɢɡɜɨɞɫɬɜ; 
ɟɫɥɢ ɷɬɢɯ ɛɥɨɤɨɜ ɧɟɬ, ɬɨ ɬɚɤɨɣ ɇɉɁ ɧɚɡɵɜɚɟɬɫɹ ɬɨɩɥɢɜɧɵɦ. 

ȼ ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ ɛɨɥɶɲɭɸ ɩɪɢɛɵɥɶɧɨɫɬɶ ɢɦɟɸɬ ɡɚɜɨɞɵ, ɝɞɟ ɭɫɬɚɧɨɜɤɢ ɩɨ 
ɩɪɨɢɡɜɨɞɫɬɜɭ ɬɨɩɥɢɜ ɫɨɟɞɢɧɟɧɵ ɫ ɛɥɨɤɨɦ ɧɟɮɬɟɯɢɦɢɱɟɫɤɢɯ ɩɪɨɢɡɜɨɞɫɬɜ. Ɍɚɤɢɟ 
ɤɨɦɩɥɟɤɫɵ ɧɚɡɵɜɚɸɬ ɤɨɦɩɥɟɤɫɚɦɢ ɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɢ ɢ ɧɟɮɬɟɯɢɦɢɢ. ȼ ɧɚɫɬɨɹɳɟɟ 
ɜɪɟɦɹ ɨɫɨɛɨ ɰɟɧɹɬɫɹ ɭɫɬɚɧɨɜɤɢ ɞɜɨɣɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ. ɇɚɩɪɢɦɟɪ, ɧɚ ɭɫɬɚɧɨɜɤɟ 
ɪɢɮɨɪɦɢɧɝɚ ɦɨɠɧɨ ɩɨɥɭɱɚɬɶ ɜɵɫɨɤɨɨɤɬɚɧɨɜɵɣ ɤɨɦɩɨɧɟɧɬ ɛɟɧɡɢɧɚ ɢ ɧɚɛɨɪ 
ɚɪɨɦɚɬɢɱɟɫɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ, ɧɚ ɭɫɬɚɧɨɜɤɟ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ – 

ɜɵɫɨɤɨɨɤɬɚɧɨɜɵɣ ɤɨɦɩɨɧɟɧɬɚ ɛɟɧɡɢɧɚ ɢ ɩɪɨɩɢɥɟɧ, ɧɚ ɭɫɬɚɧɨɜɤɟ ɝɢɞɪɨɤɪɟɤɢɧɝɚ – 

ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɨɟ ɞɢɡɟɥɶɧɨɟ ɬɨɩɥɢɜɨ ɢ ɨɫɧɨɜɭ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɛɚɡɨɜɵɯ ɦɚɫɟɥ. 
ɇɉɁ ɨɛɵɱɧɨ ɯɚɪɚɤɬɟɪɢɡɭɸɬ ɩɨ ɝɥɭɛɢɧɟ ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɮɬɢ. Ɋɚɡɥɢɱɚɸɬ ɡɚɜɨɞɵ ɫ 

ɧɟɝɥɭɛɨɤɨɣ ɢ ɝɥɭɛɨɤɨɣ ɩɟɪɟɪɚɛɨɬɤɨɣ ɧɟɮɬɢ. 
ɉɨɞ ɧɟɝɥɭɛɨɤɨɣ ɩɟɪɟɪɚɛɨɬɤɨɣ ɧɟɮɬɢ ɩɨɧɢɦɚɸɬ ɩɟɪɟɪɚɛɨɬɤɭ ɧɟɮɬɹɧɵɯ ɮɪɚɤɰɢɣ 

ɛɟɡ ɩɟɪɟɪɚɛɨɬɤɢ ɦɚɡɭɬɚ. ɏɨɬɹ ɷɬɨ ɩɨɧɹɬɢɟ ɞɨɫɬɚɬɨɱɧɨ ɭɫɥɨɜɧɨɟ, ɬɚɤ ɤɚɤ ɧɚ ɧɟɤɨɬɨɪɵɯ 
ɡɚɜɨɞɚɯ ɫ ɧɟɝɥɭɛɨɤɨɣ ɩɟɪɟɪɚɛɨɬɤɨɣ ɧɟɮɬɢ ɩɨɫɬɪɨɟɧɵ ɭɫɬɚɧɨɜɤɢ ɜɚɤɭɭɦɧɨɣ ɩɟɪɟɝɨɧɤɢ 
ɦɚɡɭɬɚ ɢ ɩɪɨɢɡɜɨɞɫɬɜɨ ɛɢɬɭɦɚ ɨɤɢɫɥɟɧɢɟɦ ɝɭɞɪɨɧɚ. 

ɉɨɬɨɱɧɚɹ ɫɯɟɦɚ ɇɉɁ ɫ ɧɟɝɥɭɛɨɤɨɣ ɩɟɪɟɪɚɛɨɬɤɨɣ ɧɟɮɬɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 
1.15. Ʉɚɤ ɩɪɚɜɢɥɨ, ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɝɥɭɛɢɧɚ ɩɟɪɟɪɚɛɨɬɤɢ ɤɨɥɟɛɥɟɬɫɹ ɨɬ 50 ɞɨ 65 % ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɚɱɟɫɬɜɚ ɧɟɮɬɢ. 

ɇɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɟ ɡɚɜɨɞɵ, ɢɦɟɸɳɢɟ ɬɚɤɭɸ ɫɯɟɦɭ, ɰɟɥɟɫɨɨɛɪɚɡɧɨ 
ɫɬɪɨɢɬɶ ɜ ɪɚɣɨɧɚɯ, ɝɞɟ ɨɬɫɭɬɫɬɜɭɸɬ ɞɪɭɝɢɟ ɢɫɬɨɱɧɢɤɢ ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɬɨɩɥɢɜɚ (ɭɝɨɥɶ, 
ɩɪɢɪɨɞɧɵɣ ɝɚɡ) ɢ ɝɞɟ ɞɥɹ ɫɧɚɛɠɟɧɢɹ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɭɫɬɚɧɨɜɨɤ ɢɫɩɨɥɶɡɭɟɬɫɹ ɦɚɡɭɬ. ɇɚ 
ɷɬɢɯ ɡɚɜɨɞɚɯ ɧɟɮɬɶ ɩɨɞɜɟɪɝɚɟɬɫɹ ɩɪɨɰɟɫɫɚɦ ɨɛɟɡɜɨɠɢɜɚɧɢɹ ɢ ɨɛɟɫɫɨɥɢɜɚɧɢɹ, ɚ ɡɚɬɟɦ 
ɩɟɪɟɝɨɧɹɟɬɫɹ ɧɚ ɭɫɬɚɧɨɜɤɚɯ ɚɬɦɨɫɮɟɪɧɨɣ ɩɟɪɟɝɨɧɤɢ ɫ ɩɨɥɭɱɟɧɢɟɦ ɛɟɧɡɢɧɨɜɨɝɨ, 
ɤɟɪɨɫɢɧɨɜɨɝɨ ɢ ɞɢɡɟɥɶɧɨɝɨ ɞɢɫɬɢɥɥɹɬɨɜ. Ȼɟɧɡɢɧɨɜɵɣ ɞɢɫɬɢɥɥɹɬ ɪɚɡɞɟɥɹɟɬɫɹ ɧɚ 
ɮɪɚɤɰɢɢ. Ʌɟɝɤɢɣ ɛɟɧɡɢɧ (ɮɪɚɤɰɢɹ, ɜɵɤɢɩɚɸɳɚɹ ɜ ɢɧɬɟɪɜɚɥɟ ɇɄ – 62ºɋ) ɩɨɞɜɟɪɝɚɟɬɫɹ 
ɢɡɨɦɟɪɢɡɚɰɢɢ ɫ ɩɨɥɭɱɟɧɢɟɦ ɜɵɫɨɤɨɨɤɬɚɧɨɜɨɝɨ ɢɡɨɤɨɦɩɨɧɟɧɬɚ. Ɏɪɚɤɰɢɹ 62 – 105 (62 – 

140ºɋ) ɩɨɞɜɟɪɝɚɟɬɫɹ ɤɚɬɚɥɢɬɢɱɟɫɤɨɦɭ ɪɢɮɨɪɦɢɧɝɭ ɫ ɩɨɥɭɱɟɧɢɟɦ ɚɪɨɦɚɬɢɱɟɫɤɨɝɨ 
ɤɨɧɰɟɧɬɪɚɬɚ, ɢɡ ɤɨɬɨɪɨɝɨ ɡɚɬɟɦ ɜɵɞɟɥɹɸɬ ɚɪɟɧɵ (ɛɟɧɡɨɥ, ɬɨɥɭɨɥ, ɤɫɢɥɨɥɵ). Ɏɪɚɤɰɢɹ 
105 – 180 ɨɋ (140 – 180 °ɋ) ɧɚɩɪɚɜɥɹɟɬɫɹ ɧɚ ɤɚɬɚɥɢɬɢɱɟɫɤɢɣ ɪɢɮɨɪɦɢɧɝ ɫ ɰɟɥɶɸ 
ɩɨɥɭɱɟɧɢɹ ɜɵɫɨɤɨɨɤɬɚɧɨɜɨɝɨ ɤɨɦɩɨɧɟɧɬɚ ɬɨɜɚɪɧɨɝɨ ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ ɛɟɧɡɢɧɚ. ȿɫɥɢ ɧɟɬ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɨɥɭɱɚɬɶ ɚɪɨɦɚɬɢɱɟɫɤɢɟ ɭɝɥɟɜɨɞɨɪɨɞɵ, ɬɨ ɜɫɹ ɛɟɧɡɢɧɨɜɚɹ ɮɪɚɤɰɢɹ 62 
– 180 °ɋ ɢɥɢ 85 – 180 ºɋ ɧɚɩɪɚɜɥɹɟɬɫɹ ɧɚ ɪɢɮɨɪɦɢɧɝ ɫ ɩɨɥɭɱɟɧɢɟɦ ɜɵɫɨɤɨɨɤɬɚɧɨɜɨɝɨ 
ɤɨɦɩɨɧɟɧɬɚ ɬɨɜɚɪɧɨɝɨ ɛɟɧɡɢɧɚ. ȼ ɫɨɫɬɚɜ ɭɫɬɚɧɨɜɤɢ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɪɢɮɨɪɦɢɧɝɚ 
ɨɛɹɡɚɬɟɥɶɧɨ ɜɯɨɞɢɬ ɛɥɨɤ ɝɢɞɪɨɨɱɢɫɬɤɢ ɛɟɧɡɢɧɚ. ɋɪɟɞɧɢɟ ɞɢɫɬɢɥɥɹɬɵ (ɤɟɪɨɫɢɧɨɜɵɣ ɢ 
ɞɢɡɟɥɶɧɵɣ) ɩɨɞɜɟɪɝɚɸɬɫɹ ɨɛɥɚɝɨɪɚɠɢɜɚɧɢɸ ɢ ɨɱɢɫɬɤɟ ɨɬ ɫɟɪɵ ɧɚ ɭɫɬɚɧɨɜɤɚɯ 
ɝɢɞɪɨɨɱɢɫɬɤɢ. Ȼɥɚɝɨɞɚɪɹ ɝɢɞɪɨɨɱɢɫɬɤɟ ɩɨɥɭɱɚɸɬ ɪɟɚɤɬɢɜɧɨɟ ɬɨɩɥɢɜɨ ɜɵɫɨɤɨɝɨ 
ɤɚɱɟɫɬɜɚ ɢ ɦɚɥɨɫɟɪɧɢɫɬɨɟ ɞɢɡɟɥɶɧɨɟ ɬɨɩɥɢɜɨ. 
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Ƚɚɡɨɜɵɟ ɩɨɬɨɤɢ ɭɫɬɚɧɨɜɨɤ ɩɟɪɜɢɱɧɨɣ ɩɟɪɟɝɨɧɤɢ ɧɟɮɬɢ ɢ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ 
ɪɢɮɨɪɦɢɧɝɚ ɩɟɪɟɪɚɛɚɬɵɜɚɸɬɫɹ ɧɚ ɝɚɡɨɮɪɚɤɰɢɨɧɢɪɭɸɳɟɣ ɭɫɬɚɧɨɜɤɟ. ɉɪɢ ɷɬɨɦ 
ɩɨɥɭɱɚɸɬ ɬɨɜɚɪɧɵɟ ɫɠɢɠɟɧɧɵɟ ɝɚɡɵ: ɩɪɨɩɚɧ, ɛɭɬɚɧ ɢ ɢɡɨɛɭɬɚɧ, ɚ ɜ ɧɟɤɨɬɨɪɵɯ 
ɫɥɭɱɚɹɯ ɟɳɟ ɢ ɩɟɧɬɚɧ ɢ ɢɡɨɩɟɧɬɚɧ. ɇɚ ɡɚɜɨɞɚɯ ɫ ɧɟɝɥɭɛɨɤɨɣ ɫɯɟɦɨɣ ɩɟɪɟɪɚɛɨɬɤɢ, ɤɚɤ 
ɢ ɧɚ ɞɪɭɝɢɯ ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ ɩɪɟɞɩɪɢɹɬɢɹɯ, ɦɨɠɧɨ ɨɪɝɚɧɢɡɨɜɚɬɶ 
ɩɪɨɢɡɜɨɞɫɬɜɨ ɛɢɬɭɦɚ ɪɚɡɥɢɱɧɵɯ ɦɚɪɨɤ. Ȼɢɬɭɦ ɩɨɥɭɱɚɸɬ ɨɤɢɫɥɟɧɢɟɦ ɝɭɞɪɨɧɚ, 
ɤɨɬɨɪɵɣ ɜɵɞɟɥɹɟɬɫɹ ɢɡ ɦɚɡɭɬɚ ɜɚɤɭɭɦɧɨɣ ɩɟɪɟɝɨɧɤɨɣ. ȼɚɤɭɭɦɧɵɣ ɝɚɡɨɣɥɶ ɜ ɷɬɨɦ 
ɫɥɭɱɚɟ ɦɨɠɧɨ ɩɪɨɞɚɜɚɬɶ ɧɚ ɇɉɁ, ɝɞɟ ɢɦɟɸɬɫɹ ɭɫɬɚɧɨɜɤɢ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ, 
ɝɢɞɪɨɤɪɟɤɢɧɝɚ ɢ ɩɪɨɢɡɜɨɞɫɬɜɨ ɦɚɫɟɥ. Ɉɫɧɨɜɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɦɚɡɭɬɚ ɨɬɩɪɚɜɥɹɟɬɫɹ 
ɩɨɬɪɟɛɢɬɟɥɹɦ ɜ ɤɚɱɟɫɬɜɟ ɤɨɬɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ. ɋɟɪɨɜɨɞɨɪɨɞ, ɜɵɞɟɥɢɜɲɢɣɫɹ ɩɪɢ 
ɝɢɞɪɨɨɱɢɫɬɤɟ, ɭɬɢɥɢɡɢɪɭɟɬɫɹ ɧɚ ɭɫɬɚɧɨɜɤɚɯ ɩɨɥɭɱɟɧɢɹ ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ ɢɥɢ ɫɟɪɵ. 

ɋɨɜɪɟɦɟɧɧɵɟ ɇɉɁ ɹɜɥɹɸɬɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɡɚɜɨɞɚɦɢ ɝɥɭɛɨɤɨɣ ɩɟɪɟɪɚɛɨɬɤɢ 
ɧɟɮɬɢ ɫ ɛɥɨɤɚɦɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɦɚɫɟɥ ɢ ɧɟɮɬɟɯɢɦɢɢ. ɋɯɟɦɚ ɝɥɭɛɨɤɨɣ ɩɟɪɟɪɚɛɨɬɤɢ 
ɧɟɮɬɢ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 1.16. Ʉɚɤ ɫɥɟɞɭɟɬ ɢɡ ɞɚɧɧɵɯ ɪɢɫɭɧɤɚ, ɩɟɪɜɢɱɧɚɹ 
ɩɟɪɟɝɨɧɤɚ ɧɟɮɬɢ ɩɪɨɜɨɞɢɬɫɹ ɧɚ ɚɬɦɨɫɮɟɪɧɨ-ɜɚɤɭɭɦɧɵɯ ɭɫɬɚɧɨɜɤɚɯ (ȺȼɌ). ɉɨɦɢɦɨ 
ɚɬɦɨɫɮɟɪɧɵɯ ɞɢɫɬɢɥɥɹɬɨɜ, ɧɚ ɷɬɨɣ ɭɫɬɚɧɨɜɤɟ ɩɨɥɭɱɚɸɬ ɜɚɤɭɭɦɧɵɣ ɞɢɫɬɢɥɥɹɬ – 

ɮɪɚɤɰɢɸ 350 – 500 ˚ɋ ɢ ɝɭɞɪɨɧ. Ⱥɬɦɨɫɮɟɪɧɵɟ ɞɢɫɬɢɥɥɹɬɵ (ɛɟɧɡɢɧɨɜɵɣ, 
ɤɟɪɨɫɢɧɨɜɵɣ ɢ ɞɢɡɟɥɶɧɵɣ) ɩɟɪɟɪɚɛɚɬɵɜɚɸɬɫɹ ɬɚɤ ɠɟ, ɤɚɤ ɧɚ ɡɚɜɨɞɟ ɫ ɧɟɝɥɭɛɨɤɨɣ 
ɩɟɪɟɪɚɛɨɬɤɨɣ ɧɟɮɬɢ. 

Ɇɚɡɭɬ ɩɨɫɬɭɩɚɟɬ ɜ ɜɚɤɭɭɦɧɭɸ ɤɨɥɨɧɧɭ, ɝɞɟ ɪɚɡɞɟɥɹɟɬɫɹ ɧɚ ɮɪɚɤɰɢɢ – 

ɜɚɤɭɭɦɧɵɣ ɞɢɫɬɢɥɥɹɬ (350 – 500 °ɋ) ɢ ɝɭɞɪɨɧ. Ʉɨɧɟɰ ɤɢɩɟɧɢɹ ɞɢɫɬɢɥɥɹɬɨɜ ɦɨɠɟɬ 
ɞɨɫɬɢɝɚɬɶ 560 – 580 °ɋ. ȼɚɤɭɭɦɧɵɣ ɞɢɫɬɢɥɥɹɬ ɩɟɪɟɪɚɛɚɬɵɜɚɟɬɫɹ ɜ ɩɪɨɰɟɫɫɟ 
ɝɢɞɪɨɤɪɟɤɢɧɝɚ ɫ ɩɨɥɭɱɟɧɢɟɦ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɫɜɟɬɥɵɯ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ. 
Ɉɫɬɚɬɨɤ ɝɢɞɪɨɤɪɟɤɢɧɝɚ ɩɨɫɬɭɩɚɟɬ ɧɚ ɤɚɬɚɥɢɬɢɱɟɫɤɢɣ ɤɪɟɤɢɧɝ ɫ ɩɨɥɭɱɟɧɢɟɦ 
ɜɵɫɨɤɨɨɤɬɚɧɨɜɨɝɨ ɛɟɧɡɢɧɚ, ɥɟɝɤɨɝɨ ɝɚɡɨɣɥɹ (ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɩɨɫɥɟ ɨɛɥɚɝɨɪɚɠɢɜɚɧɢɹ 
ɜ ɤɚɱɟɫɬɜɟ ɤɨɦɩɨɧɟɧɬɚ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ) ɢ ɬɹɠɟɥɨɝɨ ɝɚɡɨɣɥɹ (ɫɵɪɶɹ ɞɥɹ 
ɬɟɯɧɢɱɟɫɤɨɝɨ ɭɝɥɟɪɨɞɚ ɢ ɞɥɹ ɭɫɬɚɧɨɜɨɤ ɡɚɦɟɞɥɟɧɧɨɝɨ ɤɨɤɫɨɜɚɧɢɹ). Ɉɫɬɚɬɨɤ ɬɚɤɠɟ 
ɹɜɥɹɟɬɫɹ ɫɵɪɶɟɦ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɛɚɡɨɜɵɯ ɦɚɫɟɥ II ɢ III ɝɪɭɩɩɵ ɩɭɬɟɦ 
ɝɢɞɪɨɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ. 

ȼ ɫɥɭɱɚɟ ɨɬɫɭɬɫɬɜɢɹ ɭɫɬɚɧɨɜɤɢ ɝɢɞɪɨɤɪɟɤɢɧɝɚ ɞɥɹ ɩɨɞɝɨɬɨɜɤɢ ɫɵɪɶɹ 
ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ ɢɫɩɨɥɶɡɭɸɬ ɝɢɞɪɨɨɱɢɫɬɤɭ ɜɚɤɭɭɦɧɨɝɨ ɝɚɡɨɣɥɹ ɢɥɢ 
ɧɟɝɢɞɪɨɨɱɢɳɟɧɧɵɣ ɝɚɡɨɣɥɶ ɧɚɩɪɚɜɥɹɸɬ ɧɚ ɤɚɬɚɥɢɬɢɱɟɫɤɢɣ ɤɪɟɤɢɧɝ. ȼ ɩɨɫɥɟɞɧɟɦ 
ɫɥɭɱɚɟ ɩɪɨɜɨɞɹɬ ɝɢɞɪɨɨɱɢɫɬɤɭ ɩɪɨɞɭɤɬɨɜ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ, ɝɢɞɪɢɪɨɜɚɧɢɟ ɢ 
ɝɢɞɪɨɨɱɢɫɬɤɭ ɛɟɧɡɢɧɚ ɢ ɞɢɡɟɥɶɧɵɯ ɮɪɚɤɰɢɣ. Ƚɭɞɪɨɧ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ 
ɩɨɥɭɱɟɧɢɹ ɛɢɬɭɦɚ, ɧɨ ɨɫɧɨɜɧɨɟ ɟɝɨ ɤɨɥɢɱɟɫɬɜɨ, ɤɚɤ ɩɪɚɜɢɥɨ, ɧɚɩɪɚɜɥɹɸɬ ɧɚ 
ɧɟɩɪɟɪɵɜɧɨɟ ɤɨɤɫɨɜɚɧɢɟ ɫ ɝɚɡɢɮɢɤɚɰɢɟɣ ɢɥɢ ɧɚ ɡɚɦɟɞɥɟɧɧɨɟ ɤɨɤɫɨɜɚɧɢɟ. Ȼɟɧɡɢɧ 
ɬɟɪɦɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɝɢɞɪɨɨɱɢɳɚɬɶ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɩɪɨɰɟɫɫɨɜ 
ɝɥɭɛɨɤɨɝɨ ɝɢɞɪɢɪɨɜɚɧɢɹ ɢ ɩɨɫɥɟɞɭɸɳɟɝɨ ɪɢɮɨɪɦɢɧɝɚ, ɚ ɥɟɝɤɢɣ ɝɚɡɨɣɥɶ ɤɨɤɫɨɜɚɧɢɹ 
ɩɨɫɥɟ ɝɢɞɪɨɨɱɢɫɬɤɢ ɢ ɝɢɞɪɢɪɨɜɚɧɢɹ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɦɟɧɹɬɶ ɤɚɤ ɤɨɦɩɨɧɟɧɬ 
ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ. Ƚɭɞɪɨɧ ɬɚɤɠɟ ɦɨɠɟɬ ɩɨɞɜɟɪɝɚɬɶɫɹ ɞɟɚɫɮɚɥɶɬɢɡɚɰɢɢ ɫ 
ɩɨɥɭɱɟɧɢɟɦ ɞɟɚɫɮɚɥɶɬɢɡɚɬɚ, ɤɨɬɨɪɵɣ ɨɬɩɪɚɜɥɹɟɬɫɹ ɢɥɢ ɧɚ ɝɢɞɪɨɤɪɟɤɢɧɝ, ɢɥɢ ɧɚ 
ɩɪɨɢɡɜɨɞɫɬɜɨ ɨɫɬɚɬɨɱɧɵɯ ɦɚɫɟɥ, ɚ ɚɫɮɚɥɶɬ ɦɨɠɟɬ ɹɜɥɹɬɶɫɹ ɫɵɪɶɟɦ ɞɥɹ ɭɫɬɚɧɨɜɤɢ 
ɡɚɦɟɞɥɟɧɧɨɝɨ ɤɨɤɫɨɜɚɧɢɹ ɢɥɢ ɭɫɬɚɧɨɜɤɢ ɝɚɡɢɮɢɤɚɰɢɢ. 
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ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɯɨɪɨɲɨ ɫɟɛɹ ɡɚɪɟɤɨɦɟɧɞɨɜɚɥ ɝɢɞɪɨɤɪɟɤɢɧɝ ɝɭɞɪɨɧɨɜ, 
ɩɨɡɜɨɥɹɸɳɢɣ ɩɨɥɭɱɚɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɫɜɟɬɥɵɯ ɩɪɨɞɭɤɬɨɜ ɢ ɫɵɪɶɟ ɞɥɹ 
ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ. 

ɉɪɢ ɧɟɞɨɫɬɚɬɤɟ ɫɪɟɞɫɬɜ ɧɚ ɬɚɤɢɟ ɜɵɫɨɤɨɡɚɬɪɚɬɧɵɟ ɭɫɬɚɧɨɜɤɢ, ɤɚɤ 
ɝɢɞɪɨɤɪɟɤɢɧɝ ɢ ɤɨɤɫɨɜɚɧɢɟ, ɝɭɞɪɨɧ ɧɚɩɪɚɜɥɹɸɬ ɧɚ ɜɢɫɛɪɟɤɢɧɝ ɫ ɩɨɥɭɱɟɧɢɟɦ 
ɤɨɬɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ. 

ɍɝɥɟɜɨɞɨɪɨɞɧɵɟ ɝɚɡɵ ɜɫɟɯ ɩɪɨɰɟɫɫɨɜ ɩɪɨɯɨɞɹɬ ɨɱɢɫɬɤɭ ɨɬ H2S: ɧɟɩɪɟɞɟɥɶɧɵɟ 
ɝɚɡɵ ɤɨɤɫɨɜɚɧɢɹ, ɜɢɫɛɪɟɤɢɧɝɚ ɢ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ ɪɚɡɞɟɥɹɸɬ ɧɚ ȽɎɍ 
ɧɟɩɪɟɞɟɥɶɧɵɯ ɝɚɡɨɜ, ɚ ɝɚɡɵ ɪɢɮɨɪɦɢɧɝɚ, ɢɡɨɦɟɪɢɡɚɰɢɢ, ȺȼɌ, ɝɢɞɪɨɨɱɢɫɬɤɢ ɢ 
ɝɢɞɪɨɤɪɟɤɢɧɝɚ – ɧɚ ȽɎɍ ɩɪɟɞɟɥɶɧɵɯ ɝɚɡɨɜ. Ȼɭɬɚɧ-ɛɭɬɢɥɟɧɨɜɚɹ ɮɪɚɤɰɢɹ ɫ ȽɎɍ 
ɧɟɩɪɟɞɟɥɶɧɵɯ ɝɚɡɨɜ ɢ ɢɡɨɛɭɬɚɧ ɫ ȽɎɍ ɩɪɟɞɟɥɶɧɵɯ ɝɚɡɨɜ ɫɥɭɠɚɬ ɫɵɪɶɟɦ ɞɥɹ 
ɩɪɨɰɟɫɫɨɜ ɚɥɤɢɥɢɪɨɜɚɧɢɹ, ɆɌȻɗ ɢ ɗɌȻɗ. ɉɪɨɩɚɧ-ɩɪɨɩɢɥɟɧɨɜɭɸ ɮɪɚɤɰɢɸ ɫ ȽɎɍ 
ɧɟɩɪɟɞɟɥɶɧɵɯ ɝɚɡɨɜ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɜ ɞɚɥɶɧɟɣɲɟɦ ɩɪɨɞɭɤɬɨɜ 
ɧɟɮɬɟɯɢɦɢɢ. ɉɪɨɩɚɧ-ɛɭɬɚɧɨɜɭɸ ɮɪɚɤɰɢɸ ɡɚɱɚɫɬɭɸ ɢɫɩɨɥɶɡɭɸɬ ɤɚɤ ɛɵɬɨɜɨɟ ɬɨɩɥɢɜɨ 
ɢɥɢ ɫɵɪɶɟ ɩɢɪɨɥɢɡɚ, ɫɟɪɨɜɨɞɨɪɨɞ ɧɚɩɪɚɜɥɹɟɬɫɹ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɫɟɪɵ ɢɥɢ ɫɟɪɧɨɣ 
ɤɢɫɥɨɬɵ. ɉɪɢ ɧɚɥɢɱɢɢ ɭɫɬɚɧɨɜɨɤ ɝɥɭɛɨɤɨɣ ɝɢɞɪɨɨɱɢɫɬɤɢ ɞɢɫɬɢɥɥɹɬɨɜ ɢ ɝɢɞɪɨɤɪɟɤɢɧɝɚ 
ɧɟɨɛɯɨɞɢɦɨ ɫɬɪɨɢɬɶ ɭɫɬɚɧɨɜɤɢ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɜɨɞɨɪɨɞɚ ɤɨɧɜɟɪɫɢɟɣ ɩɪɢɪɨɞɧɨɝɨ 
ɢɥɢ ɫɠɢɠɟɧɧɨɝɨ ɝɚɡɚ. Ɉɫɬɚɥɶɧɨɣ ɫɭɯɨɣ ɝɚɡ ɢɫɩɨɥɶɡɭɸɬ ɜ ɬɨɩɥɢɜɧɨɣ ɫɢɫɬɟɦɟ ɡɚɜɨɞɚ. 

Ȼɥɚɝɨɞɚɪɹ ɨɩɬɢɦɚɥɶɧɨɦɭ ɩɨɞɛɨɪɭ ɦɨɳɧɨɫɬɟɣ ɨɬɞɟɥɶɧɵɯ ɭɫɬɚɧɨɜɨɤ ɜɨɡɦɨɠɧɨ 
ɞɨɫɬɢɠɟɧɢɟ ɧɚɢɛɨɥɟɟ ɛɥɚɝɨɩɪɢɹɬɧɵɯ ɫɨɨɬɧɨɲɟɧɢɣ ɜɵɯɨɞɨɜ ɚɜɬɨɛɟɧɡɢɧɚ, 
ɞɢɡɟɥɶɧɨɝɨ ɢ ɪɟɚɤɬɢɜɧɨɝɨ ɬɨɩɥɢɜɚ ɩɪɢ ɨɛɟɫɩɟɱɟɧɢɢ ɢɯ ɜɵɫɨɤɨɝɨ ɤɚɱɟɫɬɜɚ. ɉɪɢ ɷɬɨɦ 
ɫɥɟɞɭɟɬ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɬɹɠɟɥɵɯ ɝɚɡɨɣɥɟɜɵɯ ɮɪɚɤɰɢɣ ɤɨɤɫɨɜɚɧɢɹ ɜ 
ɤɚɱɟɫɬɜɟ ɫɵɪɶɹ ɩɪɨɰɟɫɫɨɜ ɤɪɟɤɢɧɝɚ ɢ ɝɢɞɪɨɤɪɟɤɢɧɝɚ, ɚ ɬɚɤɠɟ ɜɤɥɸɱɚɬɶ ɜ ɫɨɫɬɚɜ 
ɡɚɜɨɞɨɜ ɝɢɞɪɨɨɱɢɫɬɤɭ ɫɦɟɫɢ ɥɟɝɤɢɯ ɝɚɡɨɣɥɟɜɵɯ ɮɪɚɤɰɢɣ ɤɨɤɫɨɜɚɧɢɹ ɢ ɤɪɟɤɢɧɝɚ ɫ 
ɩɪɹɦɨɝɨɧɧɵɦɢ ɞɢɫɬɢɥɥɹɬɚɦɢ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɬɨɜɚɪɧɨɝɨ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ. 

ɉɪɨɞɭɤɬɵ ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɮɬɢ ɢɫɩɨɥɶɡɭɸɬ ɜ ɤɚɱɟɫɬɜɟ ɫɵɪɶɹ ɞɥɹ 
ɪɚɡɧɨɨɛɪɚɡɧɵɯ ɧɟɮɬɟɯɢɦɢɱɟɫɤɢɯ ɩɪɨɢɡɜɨɞɫɬɜ, ɤɨɬɨɪɵɟ ɜ ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹɯ 
ɫɨɨɪɭɠɚɸɬɫɹ ɜ ɫɨɫɬɚɜɟ ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ ɡɚɜɨɞɨɜ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ 
ɡɧɚɱɢɬɟɥɶɧɨ ɪɚɫɲɢɪɢɬɶ ɚɫɫɨɪɬɢɦɟɧɬ ɩɪɨɞɭɤɰɢɢ ɩɪɟɞɩɪɢɹɬɢɣ. 

ɇɚ ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ ɡɚɜɨɞɚɯ, ɩɨɦɢɦɨ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɭɫɬɚɧɨɜɨɤ, ɪɚɛɨɬɚɸɬ ɪɚɡɥɢɱɧɵɟ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɟ ɭɫɬɚɧɨɜɤɢ (ɫɢɫɬɟɦɵ). 

ɉɪɢ ɤɨɦɛɢɧɢɪɨɜɚɧɢɢ ɧɟɫɤɨɥɶɤɢɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɜ ɟɞɢɧɭɸ 
ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨ ɭɩɪɚɜɥɹɟɦɭɸ ɭɫɬɚɧɨɜɤɭ (ɫɢɫɬɟɦɭ) ɜ ɫɨɱɟɬɚɧɢɢ ɫ ɭɤɪɭɩɧɟɧɢɟɦ 
ɞɨɫɬɢɝɚɟɬɫɹ: 

ɚ) ɷɤɨɧɨɦɢɹ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ ɡɚ ɫɱɟɬ ɫɨɤɪɚɳɟɧɢɹ ɪɟɡɟɪɜɭɚɪɧɵɯ 
ɩɚɪɤɨɜ, ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɤɨɦɦɭɧɢɤɚɰɢɣ ɢ ɢɧɠɟɧɟɪɧɵɯ ɫɟɬɟɣ, 
ɛɨɥɟɟ ɤɨɦɩɚɤɬɧɨɝɨ ɪɚɫɩɨɥɨɠɟɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɚɩɩɚɪɚɬɨɜ, ɨɛɴɟɞɢɧɟɧɢɹ 
ɧɚɫɨɫɧɵɯ, ɤɨɦɩɪɟɫɫɨɪɧɵɯ, ɨɩɟɪɚɬɨɪɧɵɯ ɢ ɞɪɭɝɢɯ ɩɨɦɟɳɟɧɢɣ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ 
ɭɜɟɥɢɱɢɬɶ ɩɥɨɬɧɨɫɬɶ ɡɚɫɬɪɨɣɤɢ; 

ɛ) ɷɤɨɧɨɦɢɹ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɧɢɠɟɧɢɹ ɭɞɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ 
ɷɧɟɪɝɢɢ, ɩɚɪɚ, ɬɨɩɥɢɜɚ ɢ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ ɡɚ ɫɱɟɬ ɨɛɴɟɞɢɧɟɧɢɹ ɫɬɚɞɢɣ 
ɮɪɚɤɰɢɨɧɢɪɨɜɚɧɢɹ, ɬɟɩɥɨɨɛɦɟɧɚ, ɢɫɤɥɸɱɟɧɢɹ ɩɨɜɬɨɪɧɵɯ ɨɩɟɪɚɰɢɣ ɧɚɝɪɟɜɚ ɢ 
ɨɯɥɚɠɞɟɧɢɹ, ɭɜɟɥɢɱɟɧɢɹ ɫɬɟɩɟɧɢ ɭɬɢɥɢɡɚɰɢɢ ɬɟɩɥɨɬɵ ɨɬɯɨɞɹɳɢɯ ɩɨɬɨɤɨɜ ɢ ɞɪ., ɚ ɬɚɤɠɟ ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɫɨɤɪɚɳɟɧɢɹ ɱɢɫɥɟɧɧɨɫɬɢ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ ɡɚ ɫɱɟɬ ɰɟɧɬɪɚɥɢɡɚɰɢɢ 
ɭɩɪɚɜɥɟɧɢɹ, ɛɨɥɟɟ ɜɵɫɨɤɨɝɨ ɭɪɨɜɧɹ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɢ ɦɟɯɚɧɢɡɚɰɢɢ ɢ ɬ. ɞ.; 
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ɜ) ɫɧɢɠɟɧɢɟ ɩɨɬɟɪɶ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɢ ɤɨɥɢɱɟɫɬɜɚ ɫɬɨɤɨɜ ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, 
ɤɨɥɢɱɟɫɬɜɚ ɜɪɟɞɧɵɯ ɜɵɛɪɨɫɨɜ ɜ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ. 

ɇɚɢɛɨɥɟɟ ɱɚɫɬɨ ɨɛɴɟɞɢɧɹɸɬ ɜ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɭɫɬɚɧɨɜɤɟ ɫɥɟɞɭɸɳɢɟ 
ɩɪɨɰɟɫɫɵ: 

ɚ) ɩɟɪɜɢɱɧɚɹ ɩɟɪɟɪɚɛɨɬɤɚ ɗɅɈɍ-ȺȼɌ ɢɥɢ AT – ɝɢɞɪɨɨɱɢɫɬɤɚ ɛɟɧɡɢɧɚ – 

ɤɚɬɚɥɢɬɢɱɟɫɤɢɣ ɪɢɮɨɪɦɢɧɝ; 
ɛ) ɝɢɞɪɨɨɱɢɫɬɤɚ ɜɚɤɭɭɦɧɨɝɨ ɝɚɡɨɣɥɹ – ɤɚɬɚɥɢɬɢɱɟɫɤɢɣ ɤɪɟɤɢɧɝ – 

ɝɚɡɨɪɚɡɞɟɥɟɧɢɟ – ɚɥɤɢɥɢɪɨɜɚɧɢɟ; 
ɜ) ɫɟɪɨɨɱɢɫɬɤɚ ɝɚɡɨɜ – ɩɪɨɢɡɜɨɞɫɬɜɨ ɫɟɪɵ; 
ɝ) ɞɟɚɫɮɚɥɶɬɢɡɚɰɢɹ – ɫɟɥɟɤɬɢɜɧɚɹ ɨɱɢɫɬɤɚ – ɞɟɩɚɪɚɮɢɧɢɡɚɰɢɹ – 

ɨɛɟɡɦɚɫɥɢɜɚɧɢɟ ɢ ɞɪ. 
ɉɪɨɢɡɜɨɞɫɬɜɨ ɬɨɜɚɪɧɵɯ ɦɚɫɟɥ ɧɚ ɇɉɁ ɜɵɞɟɥɹɸɬ ɜ ɨɬɞɟɥɶɧɵɣ ɦɚɫɥɹɧɵɣ ɛɥɨɤ 

ɢɥɢ ɡɚɜɨɞ ɦɚɫɟɥ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫɭɳɟɫɬɜɭɸɬ ɬɪɚɞɢɰɢɨɧɧɵɟ ɩɨɬɨɱɧɵɟ ɫɯɟɦɵ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɛɚɡɨɜɵɯ ɦɚɫɟɥ ɫ ɨɬɞɟɥɶɧɵɦɢ ɩɪɨɰɟɫɫɚɦɢ ɝɢɞɪɨɨɱɢɫɬɤɢ, ɚ ɬɚɤɠɟ 
ɩɨɬɨɱɧɵɟ ɫɯɟɦɵ, ɝɞɟ ɝɢɞɪɨɤɪɟɤɢɧɝ, ɝɢɞɪɢɪɨɜɚɧɢɟ, ɝɢɞɪɨɞɟɩɚɪɚɮɢɧɢɡɚɰɢɹ, 
ɝɢɞɪɨɢɡɨɦɟɪɢɡɚɰɢɹ ɢ ɝɢɞɪɨɞɨɨɱɢɫɬɤɚ ɢɝɪɚɸɬ ɪɟɲɚɸɳɭɸ ɪɨɥɶ. 

ɇɚ ɪɢɫɭɧɤɟ 1.17 ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɨɛɳɟɦ ɜɢɞɟ ɬɪɚɞɢɰɢɨɧɧɚɹ ɫɯɟɦɚ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɛɚɡɨɜɵɯ ɦɚɫɟɥ. Ɇɚɡɭɬ ɩɨɞɜɟɪɝɚɟɬɫɹ ɜɚɤɭɭɦɧɨɣ ɩɟɪɟɝɨɧɤɟ ɫ 
ɩɨɥɭɱɟɧɢɟɦ ɥɟɝɤɢɯ, ɫɪɟɞɧɢɯ ɢ ɬɹɠɟɥɵɯ ɜɚɤɭɭɦɧɵɯ ɞɢɫɬɢɥɥɹɬɨɜ ɢɥɢ ɜɚɤɭɭɦɧɨɝɨ 
ɝɚɡɨɣɥɹ (350–500°ɋ) ɢ ɨɫɬɚɬɤɚ ɜɵɲɟ 500°ɋ – ɝɭɞɪɨɧɚ. 

Ƚɭɞɪɨɧ ɩɨɞɜɟɪɝɚɟɬɫɹ ɞɟɚɫɮɚɥɶɬɢɡɚɰɢɢ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɤɨɬɨɪɨɣ ɩɨɥɭɱɚɸɬ 
ɞɟɚɫɮɚɥɶɬɢɡɚɬ, ɜ ɞɚɥɶɧɟɣɲɟɦ ɨɬɩɪɚɜɥɹɟɦɵɣ ɧɚ ɝɢɞɪɨɤɪɟɤɢɧɝ, ɢ ɚɫɮɚɥɶɬ, 
ɧɚɩɪɚɜɥɹɟɦɵɣ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɛɢɬɭɦɚ ɢɥɢ ɧɚ ɝɚɡɢɮɢɤɚɰɢɸ. ȼɚɤɭɭɦɧɵɟ ɞɢɫɬɢɥɥɹɬɵ 
ɧɚɩɪɚɜɥɹɸɬ ɧɚ ɫɟɥɟɤɬɢɜɧɭɸ ɨɱɢɫɬɤɭ, ɚ ɜɚɤɭɭɦɧɵɣ ɝɚɡɨɣɥɶ ɢ ɞɟɚɫɮɚɥɶɬɢɡɚɬ – ɧɚ 
ɝɢɞɪɨɤɪɟɤɢɧɝ. 

ɉɨɫɥɟ ɫɟɥɟɤɬɢɜɧɨɣ ɨɱɢɫɬɤɢ ɷɤɫɬɪɚɤɬ ɧɚɩɪɚɜɥɹɸɬ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɬɟɯɭɝɥɟɪɨɞɚ 
ɢ ɧɚ ɭɫɬɚɧɨɜɤɭ ɡɚɦɟɞɥɟɧɧɨɝɨ ɤɨɤɫɨɜɚɧɢɹ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɤɨɤɫɚ ɭɥɭɱɲɟɧɧɨɣ 
ɫɬɪɭɤɬɭɪɵ, ɚ ɪɚɮɢɧɚɬɵ ɦɨɝɭɬ ɧɚɩɪɚɜɥɹɬɶɫɹ ɧɚ ɝɢɞɪɨɨɱɢɫɬɤɭ, ɝɢɞɪɨɞɟɩɚɪɚɮɢɧɢɡɚɰɢɸ 
ɢ ɝɢɞɪɨɢɡɨɦɟɪɢɡɚɰɢɸ ɢɥɢ ɧɚ ɞɟɩɚɪɚɮɢɧɢɡɚɰɢɸ ɪɚɫɬɜɨɪɢɬɟɥɹɦɢ, ɟɫɥɢ ɧɟɬ ɧɚ ɇɉɁ 
ɝɢɞɪɨɩɪɨɰɟɫɫɨɜ, ɚ ɬɚɤɠɟ ɜ ɬɨɦ ɫɥɭɱɚɟ, ɤɨɝɞɚ ɧɟɨɛɯɨɞɢɦɨ ɩɨɥɭɱɢɬɶ ɩɚɪɚɮɢɧɵ. 

ȼ ɩɪɨɰɟɫɫɟ ɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ ɪɚɫɬɜɨɪɢɬɟɥɹɦɢ ɩɨɥɭɱɚɸɬ ɝɚɱ ɢ ɩɟɬɪɨɥɚɬɭɦ, 
ɤɨɬɨɪɵɟ ɩɨɫɥɟ ɨɛɟɡɦɚɫɥɢɜɚɧɢɹ ɩɪɟɜɪɚɳɚɸɬɫɹ ɜ ɩɚɪɚɮɢɧ ɢ ɰɟɪɟɡɢɧ. 

ɉɨɫɥɟ ɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ ɪɚɫɬɜɨɪɢɬɟɥɹɦɢ ɛɚɡɨɜɨɟ ɦɚɫɥɨ ɦɨɠɟɬ ɧɟ 
ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɬɟɯɧɢɱɟɫɤɢɦ ɬɪɟɛɨɜɚɧɢɹɦ ɩɨ ɰɜɟɬɭ ɢ ɫɨɞɟɪɠɚɧɢɸ ɩɨɥɢɰɢɤɥɢɱɟɫɤɢɯ 
ɚɪɨɦɚɬɢɱɟɫɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ. ɉɨɷɬɨɦɭ ɬɚɤɨɟ ɦɚɫɥɨ ɩɨɞɜɟɪɝɚɟɬɫɹ ɝɢɞɪɨɞɨɨɱɢɫɬɤɟ 
ɢɥɢ, ɟɫɥɢ ɧɟɬ ɧɚ ɇɉɁ ɬɚɤɨɣ ɭɫɬɚɧɨɜɤɢ, ɤɨɧɬɚɤɬɧɨɣ ɞɨɨɱɢɫɬɤɟ. ɉɨɥɭɱɟɧɧɵɟ ɦɚɫɥɚ 
ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɛɚɡɨɜɵɦ ɦɚɫɥɚɦ I ɝɪɭɩɩɵ ɢ, ɟɫɥɢ ɟɫɬɶ ɭɫɬɚɧɨɜɤɢ ɝɢɞɪɨɨɱɢɫɬɤɢ, II 

ɝɪɭɩɩɵ. 
ɑɬɨɛɵ ɩɟɪɟɜɟɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɨ ɦɚɫɟɥ I ɝɪɭɩɩɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɦɚɫɟɥ II 

ɝɪɭɩɩɵ, ɧɚɞɨ ɩɨɫɥɟ ɫɟɥɟɤɬɢɜɧɨɣ ɨɱɢɫɬɤɢ ɩɨɫɬɚɜɢɬɶ ɝɢɞɪɨɨɱɢɫɬɤɭ 
(ɝɢɞɪɨɨɛɥɚɝɨɪɚɠɢɜɚɧɢɟ) ɪɚɮɢɧɚɬɨɜ, ɚ ɟɫɥɢ ɦɵ ɯɨɬɢɦ ɩɨɥɭɱɚɬɶ ɦɚɫɥɚ II ɢ III ɝɪɭɩɩɵ, 
ɬɨ ɩɨɫɥɟ ɫɟɥɟɤɬɢɜɧɨɣ ɨɱɢɫɬɤɢ ɧɟɨɛɯɨɞɢɦɨ ɩɨɫɬɚɜɢɬɶ ɝɢɞɪɨɨɱɢɫɬɤɭ 

(ɝɢɞɪɨɨɛɥɚɝɨɪɚɠɢɜɚɧɢɟ) ɪɚɮɢɧɚɬɨɜ, ɤɚɬɚɥɢɬɢɱɟɫɤɭɸ ɞɟɩɚɪɚɮɢɧɢɡɚɰɢɸ ɢ 
ɝɢɞɪɨɞɨɨɱɢɫɬɤɭ. 
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Ɇɚɡɭɬ

ȼɚɤɭɭɦɧɚɹ ɩɟɪɟɝɨɧɤɚ Ƚɭɞɪɨɧ

ɋɟɥɟɤɬɢɜɧɚɹ ɨɱɢɫɬɤɚ

Ⱦɟɩɚɪɚɮɢɧɢɡɚɰɢɹ ɪɚɫɬɜɨɪɢɬɟɥɹɦɢ ɢɥɢ 
ɝɢɞɪɨɞɟɩɚɪɚɮɢɧɢɡɚɰɢɹ ɢ 

ɝɢɞɪɨɢɡɨɦɟɪɢɡɚɰɢɹ

Ƚɢɞɪɨɞɨɨɱɢɫɬɤɚ ɢɥɢ ɤɨɧɬɚɤɬɧɚɹ ɞɨɨɱɢɫɬɤɚ

Ⱦɟɚɫɮɚɥɶɬɢɡɚɰɢɹ ɝɭɞɪɨɧɚ

Ⱥɫɮɚɥɶɬ

ɇɚ ɝɚɡɢɮɢɤɚɰɢɸ
ɢɥɢ ɩɪɨɢɡɜɨɞɫɬɜɨ

ɛɢɬɭɦɚ

Ʌ
ɟɝ

ɤɢ
ɣ 

ɞɢ
ɫɬ

ɢɥ
ɥɹ

ɬ

ɋ
ɪɟ

ɞɧ
ɢɣ

 ɞ
ɢɫ

ɬɢ
ɥɥ

ɹɬ

Ɍ
ɹɠ

ɟɥ
ɵ

ɣ 
ɞɢ

ɫɬ
ɢɥ

ɥɹ
ɬ

Ʌɟɝɤɢɣ
ɪɚɮɢɧɚɬ

ɋɪɟɞɧɢɣ
ɪɚɮɢɧɚɬ

Ɍɹɠɟɥɵɣ
ɪɚɮɢɧɚɬ

Ⱦɟɚɫɮɚɥɶɬɢ-

ɡɚɬɧɵɣ
ɪɚɮɢɧɚɬ

Ʌɟɝɤɢɣ
ɤɨɦɩɨɧɟɧɬ

ɋɪɟɞɧɢɣ
ɤɨɦɩɨɧɟɧɬ

Ɍɹɠɟɥɵɣ
ɤɨɦɩɨɧɟɧɬ

Ɉɫɬɚɬɨɱɧɵɣ
ɤɨɦɩɨɧɟɧɬ

Ɉɛɟɡɦɚɫɥɢɜɚɧɢɟ 
ɝɚɱɚ ɢ ɩɟɬɪɨɥɚɬɭɦɚȽɚɱ*

ɉɟɬɪɨɥɚɬɭɦ*

Ʌ
ɟɝ

ɤɢ
ɣ

ɤɨ
ɦ

ɩɨ
ɧɟ

ɧɬ

ɋ
ɪɟ

ɞɧ
ɢɣ

ɤɨ
ɦ

ɩɨ
ɧɟ

ɧɬ

Ɍ
ɹɠ

ɟɥ
ɵ

ɣ
ɤɨ

ɦ
ɩɨ

ɧɟ
ɧɬ

Ɉ
ɫɬ

ɚɬ
ɨɱ

ɧɵ
ɣ

ɤɨ
ɦ

ɩɨ
ɧɟ

ɧɬ

ɇɢɡɤɨɡɚɫɬɵɜɚ-

ɸɳɢɟ ɛɚɡɨɜɵɟ 
ɦɚɫɥɚ

Ⱦɢɫɬɢɥɥɹɬɧɵɟ 
ɛɚɡɨɜɵɟ ɦɚɫɥɚ

Ɉɫɬɚɬɨɱɧɵɟ 
ɛɚɡɨɜɵɟ ɦɚɫɥɚ

ɉɚɪɚɮɢɧ ɐɟɪɟɡɢɧ

ɗɤɫɬɪɚɤɬ

ȼɚɤɭɭɦɧɵɣ ɝɚɡɨɣɥɶ 
(350-500 ɋ)

Ƚɢɞɪɨɤɪɟɤɢɧɝ

Ƚɢɞɪɨɞɟɩɚɪɚɮɢɧɢ-

ɡɚɰɢɹ

Ƚɢɞɪɨɞɨɨɱɢɫɬɤɚ 

Ȼɚɡɨɜɵɟ ɦɚɫɥɚ
 II ɢ III ɝɪɭɩɩɵ

Ɉɫɬɚɬɨɤ 
ɝɢɞɪɨɤɪɟɤɢɧɝɚ

ɇɚ ɝɢɞɪɨɤɪɟɤɢɧɝ

Ⱦɟɚɫɮɚɥɶɬɢɡɚɬ

ɇɚ ɩɪɨɢɡɜɨɞɫɬɜɨ 
ɬɟɯɭɝɥɟɪɨɞɚ ɢ 

ɤɨɤɫɚ

Ⱦɟɚɫɮɚɥɶɬɢɡɚɬ

Ⱦ
ɟɚ

ɫɮ
ɚɥ

ɶɬ
ɢɡ

ɚɬ

 

Ɋɢɫɭɧɨɤ 1.17 – ɋɯɟɦɚ ɛɥɨɤɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɦɚɫɟɥ ɧɚ ɇɉɁ 

 

Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɜɵɫɨɤɨɢɧɞɟɤɫɧɵɯ ɦɚɫɟɥ ɜɫɟ ɲɢɪɟ ɩɪɢɦɟɧɹɸɬ ɩɪɨɰɟɫɫɵ 
ɝɢɞɪɨɤɪɟɤɢɧɝɚ ɢ ɝɢɞɪɨɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ ɨɫɬɚɬɤɚ ɝɢɞɪɨɤɪɟɤɢɧɝɚ ɜɚɤɭɭɦɧɨɝɨ ɝɚɡɨɣɥɹ ɢ 
ɞɟɚɫɮɚɥɶɬɢɡɚɬɚ, ɡɚɦɟɧɹɸɳɢɟ ɫɟɥɟɤɬɢɜɧɭɸ ɨɱɢɫɬɤɭ. Ɂɚɜɟɪɲɚɟɬ ɩɪɨɰɟɫɫ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɝɢɞɪɨɞɨɨɱɢɫɬɤɚ ɜɵɫɨɤɨɢɧɞɟɤɫɧɵɯ ɛɚɡɨɜɵɯ ɦɚɫɟɥ (ɂȼ ɨɬ 100 ɞɨ 135). 
ȼɦɟɫɬɨ ɝɢɞɪɨɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ ɦɨɠɟɬ ɩɪɢɦɟɧɹɬɶɫɹ ɞɟɩɚɪɚɮɢɧɢɡɚɰɢɹ 
ɪɚɫɬɜɨɪɢɬɟɥɹɦɢ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɤ ɨɫɧɨɜɧɵɦ ɩɪɨɰɟɫɫɚɦ ɢ ɬɟɯɧɨɥɨɝɢɹɦ, ɜɯɨɞɹɳɢɦ ɜ ɫɨɫɬɚɜ 
ɇɉɁ, ɨɬɧɨɫɹɬɫɹ (ɬɚɛɥɢɰɚ 1.4). 



 

 
 

Ɍɚɛɥɢɰɚ 1.4 – Ɉɫɧɨɜɧɵɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ ɪɨɫɫɢɣɫɤɢɯ ɇɉɁ 
 
№ 
ɩ/ɩ 

ɗɬɚɩ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɍɫɬɚɧɨɜɤɚ ɥɢɛɨ ɩɪɨɰɟɫɫ Ɍɟɯɧɨɥɨɝɢɹ 
Ʉɨɥɢɱɟɫɬɜɨ 
ɭɫɬɚɧɨɜɨɤ 

1 ɉɨɞɝɨɬɨɜɤɚ ɢ ɩɟɪɜɢɱɧɚɹ ɩɟɪɟɪɚɛɨɬɤɚ ɧɟɮɬɢ 
Ⱥɬɦɨɫɮɟɪɧɚɹ ɩɟɪɟɝɨɧɤɚ ɧɟɮɬɹɧɨɝɨ 

ɫɵɪɶɹ 

Ɍɪɭɛɱɚɬɵɟ ɭɫɬɚɧɨɜɤɢ ɛɟɡ 
ɨɬɛɟɧɡɢɧɟɜɚɸɳɟɣ 

ɤɨɥɨɧɧɵ – (ȺɌ) 
19 

   
Ɍɪɭɛɱɚɬɵɟ ɭɫɬɚɧɨɜɤɢ ɫ 

ɨɬɛɟɧɡɢɧɟɜɚɸɳɟɣ 
ɤɨɥɨɧɧɨɣ – (ȺɌ) 

17 

  
Ⱥɬɦɨɫɮɟɪɧɨ-ɜɚɤɭɭɦɧɚɹ ɩɟɪɟɝɨɧɤɚ 

ɧɟɮɬɹɧɨɝɨ ɫɵɪɶɹ 
Ⱥɬɦɨɫɮɟɪɧɨ-ɜɚɤɭɭɦɧɵɟ 

ɭɫɬɚɧɨɜɤɢ (ȺȼɌ) 12 

   
Ʉɨɦɩɥɟɤɫɧɵɟ ɭɫɬɚɧɨɜɤɢ 

(ɗɅɈɍ-ȺȼɌ) 15 

   

Ʉɨɦɩɥɟɤɫɧɵɟ ɭɫɬɚɧɨɜɤɢ ɫ 
ɛɥɨɤɨɦ ɜɬɨɪɢɱɧɨɣ 

ɩɟɪɟɝɨɧɤɢ ɞɢɫɬɢɥɥɹɬɧɵɯ 
ɮɪɚɤɰɢɣ 

9 

  ȼɚɤɭɭɦɧɚɹ ɩɟɪɟɝɨɧɤɚ ɧɟɮɬɹɧɨɝɨ ɫɵɪɶɹ 
ɉɟɪɟɝɨɧɤɚ ɦɚɡɭɬɚ (ȼɌ) ɫ 
ɩɨɥɭɱɟɧɢɟɦ ɜɚɤɭɭɦɚ ɡɚ 

ɫɱɟɬ ɜɨɞɹɧɨɝɨ ɩɚɪɚ 
2 

   

ɉɟɪɟɝɨɧɤɚ ɦɚɡɭɬɚ (ȼɌ) ɫ 
ɩɨɥɭɱɟɧɢɟɦ ɜɚɤɭɭɦɚ ɧɚ 

ɨɫɧɨɜɟ 
ɝɢɞɪɨɰɢɪɤɭɥɥɹɰɢɨɧɧɵɯ 

ɜɚɤɭɭɦ-ɫɨɡɞɚɸɳɢɯ 
ɫɢɫɬɟɦ. 

4 

  ȼɬɨɪɢɱɧɚɹ ɩɟɪɟɝɨɧɤɚ ɞɢɫɬɢɥɥɹɬɨɜ 
ȼɬɨɪɢɱɧɚɹ ɩɟɪɟɝɨɧɤɚ 

ɛɟɧɡɢɧɨɜ 
6 

   
ȼɬɨɪɢɱɧɚɹ ɩɟɪɟɝɨɧɤɚ 
ɞɢɡɟɥɶɧɵɯ ɮɪɚɤɰɢɣ 

3 

  ɗɅɈɍ Ɉɞɧɨɫɬɭɩɟɧɱɚɬɚɹ 3 

   Ⱦɜɭɯɫɬɭɩɟɧɱɚɬɚɹ 10 

   Ɍɪɟɯɫɬɭɩɟɧɱɚɬɚɹ 3 

2 
ɉɪɨɢɡɜɨɞɫɬɜɨ ɧɟɮɬɹɧɵɯ ɬɨɜɚɪɧɵɯ ɫɦɚɡɨɱɧɵɯ 

ɦɚɫɟɥ 
Ⱦɟɚɫɮɚɥɶɬɢɡɚɰɢɹ ɨɫɬɚɬɤɨɜ 

ɪɚɫɬɜɨɪɢɬɟɥɹɦɢ 
Ⱦɟɚɫɮɚɥɶɬɢɡɚɰɢɹ 
ɨɫɬɚɬɤɨɜ ɩɪɨɩɚɧɨɦ 

6 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 1.4 

№ 
ɩ/ɩ 

ɗɬɚɩ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɍɫɬɚɧɨɜɤɚ ɥɢɛɨ ɩɪɨɰɟɫɫ Ɍɟɯɧɨɥɨɝɢɹ 
Ʉɨɥɢɱɟɫɬɜɨ 
ɭɫɬɚɧɨɜɨɤ 

  
Ⱦɟɩɚɪɚɮɢɧɢɡɚɰɢɹ ɪɚɮɢɧɚɬɚ ɫɟɥɟɤɬɢɜɧɨɣ 

ɨɱɢɫɬɤɢ 

ɇɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɚɹ ɜ 
ɤɟɬɨɧ-ɬɨɥɭɨɥɶɧɨɦ 

ɪɚɫɬɜɨɪɟ 
7 

   

Ɉɛɟɡɦɚɫɥɢɜɚɧɢɟ ɝɚɱɚ ɜ 
ɤɟɬɨɧ-ɬɨɥɭɨɥɶɧɨɦ 

ɪɚɫɬɜɨɪɟ, ɩɪɢɦɟɧɹɟɦɚɹ 
ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ 

ɩɚɪɚɮɢɧɚ 

1 

  Ⱦɢɫɬɢɥɥɹɰɢɹ ɝɢɞɪɨɝɟɧɢɡɚɬɚ 

ɜɵɞɟɥɟɧɢɟ ɢɡ 
ɝɢɞɪɨɝɟɧɢɡɚɬɚ 

ɝɢɞɪɨɤɪɟɤɢɧɝɚ ɤɟɪɨɫɢɧɚ 
ɨɫɜɟɬɢɬɟɥɶɧɨɝɨ (ɢɥɢ 

ɤɨɦɩɨɧɟɧɬɚ ɞɢɡɟɥɶɧɨɝɨ 
ɬɨɩɥɢɜɚ «Ɂ»), ɞɢɫɬɢɥɥɹɬɚ 

ɛɟɧɡɢɧɚ ɢ ɰɟɥɟɜɨɣ 
ɮɪɚɤɰɢɢ 280 ɨɋ-ɄɄ., 

ɹɜɥɹɸɳɟɣɫɹ ɫɵɪɶɟɦ ɞɥɹ 
ɩɪɨɢɡɜɨɞɫɬɜɚ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ 
ɦɚɫɥɚ 

1 

  ɋɟɥɟɤɬɢɜɧɚɹ ɨɱɢɫɬɤɚ ɦɚɫɥɹɧɨɝɨ ɫɵɪɶɹ Ɇɟɬɢɥ ɩɢɪɪɨɥɢɞɨɧɨɦ 1 

   Ɏɟɧɨɥɨɦ 6 

3 
ɉɪɨɢɡɜɨɞɫɬɜɨ ɫɦɚɡɨɱɧɵɯ 

ɦɚɬɟɪɢɚɥɨɜ 
ɉɪɨɢɡɜɨɞɫɬɜɨ ɦɚɫɟɥ, ɩɪɢɫɚɞɨɤ  

ɢ ɫɦɚɡɨɤ 
ɉɪɨɢɡɜɨɞɫɬɜɨ ɦɚɫɟɥ ɢ 

ɩɪɢɫɚɞɨɤ 
1 

   
ɉɪɨɢɡɜɨɞɫɬɜɨ ɫɦɚɡɨɤ 
ɨɛɳɟɝɨ ɧɚɡɧɚɱɟɧɢɹ 

1 

   
ɉɪɨɢɡɜɨɞɫɬɜɨ 

ɫɩɟɰɢɚɥɶɧɵɯ ɫɦɚɡɨɤ 
1 

4 Ɍɟɪɦɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ Ʉɨɤɫɨɜɚɧɢɟ 
Ɂɚɦɟɞɥɟɧɧɨɟ ɤɨɤɫɨɜɚɧɢɟ 

ɜ ɧɟɨɛɨɝɪɟɜɚɟɦɵɯ 
ɤɨɤɫɨɜɵɯ ɤɚɦɟɪɚɯ 

8 

   ɉɪɨɤɚɥɢɜɚɧɢɟ ɤɨɤɫɚ 3 

  ɉɪɨɢɡɜɨɞɫɬɜɨ ɛɢɬɭɦɨɜ Ɉɤɢɫɥɟɧɢɟ ɜ ɤɭɛɚɯ 1 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 1.4 

№ 
ɩ/ɩ 

ɗɬɚɩ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɍɫɬɚɧɨɜɤɚ ɥɢɛɨ ɩɪɨɰɟɫɫ Ɍɟɯɧɨɥɨɝɢɹ 
Ʉɨɥɢɱɟɫɬɜɨ 
ɭɫɬɚɧɨɜɨɤ 

   
Ɉɤɢɫɥɟɧɢɟ ɜ ɬɪɭɛɱɚɬɵɯ 

ɪɟɚɤɬɨɪɚɯ 
1 

   
ɉɪɨɢɡɜɨɞɫɬɜɨ ɛɢɬɭɦɨɜ ɜ 
ɨɤɢɫɥɢɬɟɥɶɧɵɯ ɤɨɥɨɧɧɚɯ 

9 

  Ɍɟɪɦɢɱɟɫɤɢɣ ɤɪɟɤɢɧɝ, ɜɢɫɛɪɟɤɢɧɝ ɉɟɱɧɨɣ ɜɢɫɛɪɟɤɢɧɝ 5 

   
ɉɟɱɧɨɣ ɜɢɫɛɪɟɤɢɧɝ ɫ 

ɫɨɤɢɧɝ ɤɚɦɟɪɨɣ 
4 

5 
Ɍɟɪɦɨɝɢɞɪɨɤɚɬɚɥɢɬɢɱɟɫɤɢɟ 

(Ƚɢɞɪɨɝɟɧɢɡɚɰɢɨɧɧɵɟ) ɩɪɨɰɟɫɫɵ 
Ƚɢɞɪɨɝɟɧɢɡɚɰɢɨɧɧɵɟ ɩɪɨɰɟɫɫɵ (ɤɪɨɦɟ 

ɝɢɞɪɨɤɪɟɤɢɧɝɚ) 

Ƚɢɞɪɢɪɨɜɚɧɢɟ 
ɞɢɫɬɢɥɥɹɬɨɜ ɜɬɨɪɢɱɧɨɝɨ 

ɩɪɨɢɫɯɨɠɞɟɧɢɹ 
(ɛɟɧɡɢɧɨɜɵɯ, 

ɤɟɪɨɫɢɧɨɜɵɯ ɢ ɞɢɡɟɥɶɧɵɯ 
ɮɪɚɤɰɢɣ) 

18 

   
Ƚɢɞɪɨɞɟɚɪɨɦɚɬɢɡɚɰɢɹ 

ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ 
1 

   
Ƚɢɞɪɨɞɟɩɚɪɚɮɢɧɢɡɚɰɢɹ 

ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ 
2 

   
Ƚɢɞɪɨɞɨɨɱɢɫɬɤɚ 

ɩɚɪɚɮɢɧɚ 
1 

   
Ƚɢɞɪɨɞɨɨɱɢɫɬɤɚ 

ɩɚɪɚɮɢɧɚ 
1 

   

ȽɈ ɛɟɧɡɢɧɚ 
(ɩɪɟɞɝɢɞɪɨɨɱɢɫɬɤɚ ɫɵɪɶɹ 
ɭɫɬɚɧɨɜɨɤ ɢɡɨɦɟɪɢɡɚɰɢɢ 
ɢ/ɢɥɢ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ 

ɪɢɮɨɪɦɢɧɝɚ) 

9 

   
ȽɈ ɛɟɧɡɢɧɚ 

ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ 
2 

   ȽɈ ɜɚɤɭɭɦɧɨɝɨ ɝɚɡɨɣɥɹ 3 

   ȽɈ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ 14 

   ȽɈ ɤɟɪɨɫɢɧɚ 9 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 1.4 

№ ɩ/ɩ ɗɬɚɩ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɍɫɬɚɧɨɜɤɚ ɥɢɛɨ ɩɪɨɰɟɫɫ Ɍɟɯɧɨɥɨɝɢɹ 
Ʉɨɥɢɱɟɫɬɜɨ 
ɭɫɬɚɧɨɜɨɤ 

  Ƚɢɞɪɨɤɪɟɤɢɧɝ 

Ƚɥɭɛɨɤɢɣ 
ɨɞɧɨɫɬɭɩɟɧɱɚɬɵɣ 

ɝɢɞɪɨɤɪɟɤɢɧɝ ɜɚɤɭɭɦɧɵɯ 
ɞɢɫɬɢɥɥɹɬɨɜ (ɞɚɜɥɟɧɢɟ 

ɛɨɥɟɟ 10 Ɇɉɚ) 

2 

   
Ʌɟɝɤɢɣ ɝɢɞɪɨɤɪɟɤɢɧɝ 

ɜɚɤɭɭɦɧɵɯ ɞɢɫɬɢɥɥɹɬɨɜ 
(ɞɚɜɥɟɧɢɟ ɞɨ 10 Ɇɉɚ) 

2 

6 Ɍɟɪɦɨɤɚɬɚɥɢɬɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ 
ɂɡɨɦɟɪɢɡɚɰɢɹ ɥɟɝɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ 

ɮɪɚɤɰɢɣ (ɋ4-ɋ6) 

ɇɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɚɹ ɧɚ 
ɨɤɫɢɞɧɵɯ ɤɚɬɚɥɢɡɚɬɨɪɚɯ ɫ 

ɫɭɥɶɮɚɬɢɪɨɜɚɧɧɵɦ 
ɨɤɫɢɞɨɦ ɰɢɪɤɨɧɢɹ 

4 

   

ɇɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɚɹ ɧɚ 
ɯɥɨɪɢɪɨɜɚɧɧɵɯ 

(ɮɬɨɪɢɪɨɜɚɧɧɵɯ) 
ɚɥɸɦɨɩɥɚɬɢɧɨɜɵɯ 

ɤɚɬɚɥɢɡɚɬɨɪɚɯ 

12 

   
ɋɪɟɞɧɟɬɟɦɩɟɪɚɬɭɪɧɚɹ ɧɚ 
ɰɟɨɥɢɬɧɵɯ ɤɚɬɚɥɢɡɚɬɨɪɚɯ 

2 

  Ʉɚɬɚɥɢɬɢɱɟɫɤɢɣ ɤɪɟɤɢɧɝ ɋ ɞɜɢɠɭɳɢɦɫɹ ɫɥɨɟɦ 
ɤɚɬɚɥɢɡɚɬɨɪɚ 

5 

   ɋ ɥɢɮɬ ɪɟɚɤɬɨɪɨɦ 6 

  Ʉɚɬɚɥɢɬɢɱɟɫɤɢɣ ɪɢɮɨɪɦɢɧɝ 

Ʉɚɬɚɥɢɬɢɱɟɫɤɢɣ 
ɪɢɮɨɪɦɢɧɝ ɫɨ 

ɫɬɚɰɢɨɧɚɪɧɵɦ ɫɥɨɟɦ 
ɤɚɬɚɥɢɡɚɬɨɪɚ ɞɥɹ 

ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɚɪɨɦɚɬɢɱɟɫɤɢɯ 
ɭɝɥɟɜɨɞɨɪɨɞɨɜ 

3 

   

ɋ ɞɜɢɠɭɳɢɦɫɹ ɫɥɨɟɦ 
ɪɟɝɟɧɟɪɢɪɭɟɦɨɝɨ 

ɤɚɬɚɥɢɡɚɬɨɪɚ 
(ɜɟɪɬɢɤɚɥɶɧɨɟ 

ɪɚɫɩɨɥɨɠɟɧɢɟ ɪɟɚɤɬɨɪɨɜ) 

4 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 1.4 

№ ɩ/ɩ ɗɬɚɩ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɍɫɬɚɧɨɜɤɚ ɥɢɛɨ ɩɪɨɰɟɫɫ Ɍɟɯɧɨɥɨɝɢɹ 
Ʉɨɥɢɱɟɫɬɜɨ 
ɭɫɬɚɧɨɜɨɤ 

   

ɋ ɞɜɢɠɭɳɢɦɫɹ ɫɥɨɟɦ 
ɪɟɝɟɧɟɪɢɪɭɟɦɨɝɨ 

ɤɚɬɚɥɢɡɚɬɨɪɚ 
(ɜɟɪɬɢɤɚɥɶɧɨɟ 

ɪɚɫɩɨɥɨɠɟɧɢɟ ɪɟɚɤɬɨɪɨɜ) 

4 

   
ɋɨ ɫɬɚɰɢɨɧɚɪɧɵɦ ɫɥɨɟɦ 

ɤɚɬɚɥɢɡɚɬɨɪɚ 
26 

7 
Ɉɱɢɫɬɤɚ ȼɋȽ,ɩɪɨɢɡɜɨɞɫɬɜɨ 

ɚɪɨɦɚɬɢɱɟɫɤɢɯ ɭ/ɜ, ɤɚɬ. Ʉɪɟɤɢɧɝ,ȻȻɈ 
ɄɐȺ, ɄɉȺ,ɄɌ-1/1, ȻȻɈ 

Ʉɨɪɨɬɤɨɰɢɤɥɨɜɚɹ 
ɚɞɫɨɪɛɰɢɹ ȼɋȽ 

1 

   
Ʉɨɦɩɥɟɤɫ ɩɪɨɢɡɜɨɞɫɬɜɚ 

ɚɪɨɦɚɬɢɱɟɫɤɢɯ 
ɭɝɥɟɜɨɞɨɪɨɞɨɜ 

1 

   
Ʉɨɦɩɥɟɤɫ 

ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ 
1 

   
Ȼɥɨɤ ɛɢɨɥɨɝɢɱɟɫɤɨɣ 

ɨɱɢɫɬɤɢ ɫɬɨɱɧɨɣ ɜɨɞɵ 
1 

   Ɏɬɨɪɢɫɬɨɜɨɞɨɪɨɞɧɨɟ 8 

  Ʉɨɧɰɟɧɬɪɢɪɨɜɚɧɢɟ ɜɨɞɨɪɨɞɫɨɞɟɪɠɚɳɟɝɨ ɝɚɡɚ 
Ʉɨɪɨɬɤɨɰɢɤɥɨɜɚɹ 

ɚɛɫɨɪɛɰɢɹ 
1 

8 ɉɟɪɟɪɚɛɨɬɤɚ ɧɟɮɬɟɡɚɜɨɞɫɤɢɯ ɝɚɡɨɜ Ⱥɥɤɢɥɢɪɨɜɚɧɢɟ Cɟɪɧɨɤɢɫɥɨɬɧɨɟ 3 

   Ɏɬɨɪɢɫɬɨɜɨɞɨɪɨɞɧɨɟ 8 

  Ʉɨɧɰɟɧɬɪɢɪɨɜɚɧɢɟ ɜɨɞɨɪɨɞɫɨɞɟɪɠɚɳɟɝɨ ɝɚɡɚ 
Ʉɨɪɨɬɤɨɰɢɤɥɨɜɚɹ 

ɚɛɫɨɪɛɰɢɹ 
1 

  Ɉɫɭɲɤɚ ɧɟɮɬɟɡɚɜɨɞɫɤɢɯ ɝɚɡɨɜ 
Ɉɫɭɲɤɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɬɜɟɪɞɵɯ ɩɨɝɥɨɬɢɬɟɥɟɣ 
2 

  Ɉɱɢɫɬɤɚ ɧɟɮɬɟɡɚɜɨɞɫɤɢɯ ɝɚɡɨɜ 
Ɉɱɢɫɬɤɚ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ȾɗȺ 
1 

   
Ɉɱɢɫɬɤɚ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɆȾɗȺ 
1 

   
Ɉɱɢɫɬɤɚ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɆɗȺ 
6 

  ɉɟɪɟɪɚɛɨɬɤɚ ɫɟɪɨɜɨɞɨɪɨɞɚ 
ɉɪɨɢɡɜɨɞɫɬɜɨ ɫɟɪɧɨɣ 

ɤɢɫɥɨɬɵ ɢɡ ɜɥɚɠɧɵɯ ɝɚɡɨɜ 
(ɩɪɨɰɟɫɫ WSA) 

5 

3
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 1.4 

№ 
ɩ/ɩ 

ɗɬɚɩ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɍɫɬɚɧɨɜɤɚ ɥɢɛɨ ɩɪɨɰɟɫɫ Ɍɟɯɧɨɥɨɝɢɹ 
Ʉɨɥɢɱɟɫɬɜɨ 
ɭɫɬɚɧɨɜɨɤ 

   
ɉɪɨɢɡɜɨɞɫɬɜɨ ɫɟɪɧɨɣ 
ɤɢɫɥɨɬɵ ɤɨɧɬɚɤɬɧɵɦ 

ɫɩɨɫɨɛɨɦ 
7 

   
ɉɪɨɢɡɜɨɞɫɬɜɨ ɫɟɪɵ 
ɝɪɚɧɭɥɢɪɨɜɚɧɧɨɣ 

6 

   
ɉɪɨɢɡɜɨɞɫɬɜɨ ɫɟɪɵ 

ɤɨɦɨɜɨɣ 
5 

   
ɉɪɨɢɡɜɨɞɫɬɜɨ ɫɟɪɵ 

ɩɥɚɫɬɢɧɱɚɬɨɣ 
(ɱɟɲɭɣɱɚɬɨɣ) 

1 

  ɉɪɨɢɡɜɨɞɫɬɜɨ ɜɨɞɨɪɨɞɚ 

ɉɪɨɢɡɜɨɞɫɬɜɨ ɜɨɞɨɪɨɞɚ 
ɩɚɪɨɜɨɣ ɤɚɬɚɥɢɬɢɱɟɫɤɨɣ 

ɤɨɧɜɟɪɫɢɟɣ 
ɭɝɥɟɜɨɞɨɪɨɞɨɜ 

11 

  ɉɪɨɢɡɜɨɞɫɬɜɨ ɨɤɫɢɝɟɧɚɬɨɜ 
ɉɪɨɢɡɜɨɞɫɬɜɨ ɆɌȻɗ 

(ɷɬɟɪɢɮɢɤɚɰɢɹ) 2 

   
ɉɪɨɢɡɜɨɞɫɬɜɨ ɌȺɆɗ 

(ɷɬɟɪɢɮɢɤɚɰɢɹ) 1 

  Ɏɪɚɤɰɢɨɧɢɪɨɜɚɧɢɟ ɝɚɡɨɜ ȺȽɎɍ 2 

   ȽɎɍ 11 

9 
ɉɟɪɫɩɟɤɬɢɜɧɵɟ: ɉɨɞɝɨɬɨɜɤɚ ɢ ɩɟɪɜɢɱɧɚɹ 

ɩɟɪɟɪɚɛɨɬɤɚ ɧɟɮɬɢ 
Ⱥɬɦɨɫɮɟɪɧɚɹ ɩɟɪɟɝɨɧɤɚ ɧɟɮɬɹɧɨɝɨ 

ɫɵɪɶɹ (ɉɟɪɫɩɟɤɬɢɜɧɵɟ) 

Ɍɪɭɛɱɚɬɵɟ ɭɫɬɚɧɨɜɤɢ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɞɜɭɯ 

ɨɬɛɟɧɡɢɧɟɜɚɸɳɢɯ ɤɨɥɨɧɧ 
(ȺɌ) 

1 

10 
ɉɟɪɫɩɟɤɬɢɜɧɵɟ: Ɍɟɪɦɨɝɢɞɪɨɤɚɬɚɥɢɬɢɱɟɫɤɢɟ 

(Ƚɢɞɪɨɝɟɧɢɡɚɰɢɨɧɧɵɟ) Ƚɢɞɪɨɤɪɟɤɢɧɝ (ɉɟɪɫɩɟɤɬɢɜɧɵɟ) 

Ƚɥɭɛɨɤɢɣ ɝɢɞɪɨɤɪɟɤɢɧɝ 
ɨɫɬɚɬɨɱɧɨɝɨ ɫɵɪɶɹ ɧɚ 

ɧɟɩɨɞɜɢɠɧɨɦ ɫɥɨɟ 
ɤɚɬɚɥɢɡɚɬɨɪɚ  

1 

11 
ɉɟɪɫɩɟɤɬɢɜɧɵɟ: Ɍɟɪɦɨɤɚɬɚɥɢɬɢɱɟɫɤɢɟ 

ɩɪɨɰɟɫɫɵ 
Ʉɚɬɚɥɢɬɢɱɟɫɤɢɣ ɤɪɟɤɢɧɝ 

(ɉɟɪɫɩɟɤɬɢɜɧɵɟ) 

ɋ ɭɥɶɬɪɚɤɨɪɨɬɤɢɦ 
ɜɪɟɦɟɧɟɦ ɤɨɧɬɚɤɬɚ 

(ɦɢɥɥɢɫɟɤɨɧɞ) 
2 
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Ɍɚɛɥɢɰɚ 1.5 – Ɉɫɧɨɜɧɵɟ ɷɬɚɩɵ, ɭɫɬɚɧɨɜɤɢ/ɩɪɨɰɟɫɫɵ ɢ ɬɟɯɧɨɥɨɝɢɢ ɇɉɁ 
 
ɗɬɚɩɵ ɩɟɪɟɪɚɛɨɬɤɢ  
ɧɟɮɬɢ 

ɍɫɬɚɧɨɜɤɢ/ɩɪɨɰɟɫɫɵ Ɍɟɯɧɨɥɨɝɢɢ 

ɉɨɞɝɨɬɨɜɤɚ ɢ ɩɟɪɜɢɱɧɚɹ 
ɩɟɪɟɪɚɛɨɬɤɚ ɧɟɮɬɢ 

ɗɅɈɍ Ɉɞɧɨɫɬɭɩɟɧɱɚɬɚɹ, 
ɞɜɭɯɫɬɭɩɟɧɱɚɬɚɹ, 
Ɍɪɟɯɫɬɭɩɟɧɱɚɬɚɹ 

ɍɫɬɚɧɨɜɤɚ 
ɚɬɦɨɫɮɟɪɧɨɣ – 
ɩɟɪɟɝɨɧɤɢ ɧɟɮɬɹɧɨɝɨ 
ɫɵɪɶɹ (ɧɟɮɬɢ, 
ɝɚɡɨɜɨɝɨ ɤɨɧɞɟɧɫɚɬɚ, 
ɢɯ ɫɦɟɫɟɣ) 

Ⱥɬɦɨɫɮɟɪɧɵɟ ɬɪɭɛɱɚɬɵɟ 
ɭɫɬɚɧɨɜɤɢ ɩɨ ɩɟɪɟɝɨɧɤɟ ɧɟɮɬɢ 
(ɝɚɡɨɜɨɝɨ ɤɨɧɞɟɧɫɚɬɚ) ɛɟɡ 
ɨɬɛɟɧɡɢɧɟɜɚɸɳɟɣ ɤɨɥɨɧɧɵ – 
(ȺɌ) 
Ⱥɬɦɨɫɮɟɪɧɵɟ ɬɪɭɛɱɚɬɵɟ 
ɭɫɬɚɧɨɜɤɢ ɩɨ ɩɟɪɟɝɨɧɤɟ ɧɟɮɬɢ 
(ɝɚɡɨɜɨɝɨ ɤɨɧɞɟɧɫɚɬɚ) ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɨɬɛɟɧɡɢɧɟɜɚɸɳɟɣ ɤɨɥɨɧɧɵ – 
(ȺɌ) 

ɍɫɬɚɧɨɜɤɚ ɜɚɤɭɭɦɧɨɣ 
ɩɟɪɟɝɨɧɤɢ ɧɟɮɬɹɧɨɝɨ 
ɫɵɪɶɹ (ɧɟɮɬɢ, 
ɝɚɡɨɜɨɝɨ ɤɨɧɞɟɧɫɚɬɚ, 
ɢɯ ɫɦɟɫɟɣ) 

ȼɚɤɭɭɦɧɵɟ ɭɫɬɚɧɨɜɤɢ ɩɨ 
ɩɟɪɟɝɨɧɤɟ ɦɚɡɭɬɚ (ȼɌ) ɫ 
ɬɟɯɧɨɥɨɝɢɟɣ ɩɨɥɭɱɟɧɢɹ ɜɚɤɭɭɦɚ 
ɡɚ ɫɱɟɬ ɜɨɞɹɧɨɝɨ ɩɚɪɚ 
ȼɚɤɭɭɦɧɵɟ ɭɫɬɚɧɨɜɤɢ ɩɨ 
ɩɟɪɟɝɨɧɤɟ ɦɚɡɭɬɚ (ȼɌ) ɫ 
ɬɟɯɧɨɥɨɝɢɟɣ ɩɨɥɭɱɟɧɢɹ ɜɚɤɭɭɦɚ 
ɧɚ ɨɫɧɨɜɟ ɝɢɞɪɨɰɢɪɤɭɥɥɹɰɢɨɧɧɵɯ 
ɜɚɤɭɭɦ-ɫɨɡɞɚɸɳɢɯ ɫɢɫɬɟɦ.  

ɍɫɬɚɧɨɜɤɚ 
ɚɬɦɨɫɮɟɪɧɨ-
ɜɚɤɭɭɦɧɨɣ ɩɟɪɟɝɨɧɤɢ 
ɧɟɮɬɹɧɨɝɨ ɫɵɪɶɹ 
(ɧɟɮɬɢ, ɝɚɡɨɜɨɝɨ 
ɤɨɧɞɟɧɫɚɬɚ, ɢɯ 
ɫɦɟɫɟɣ 

Ⱥɬɦɨɫɮɟɪɧɨ-ɜɚɤɭɭɦɧɵɟ 
ɭɫɬɚɧɨɜɤɢ ɩɨ ɩɟɪɟɝɨɧɤɟ ɧɟɮɬɢ 
(ɝɚɡɨɜɨɝɨ ɤɨɧɞɟɧɫɚɬɚ), (ȺȼɌ) 
Ʉɨɦɩɥɟɤɫɧɵɟ ɭɫɬɚɧɨɜɤɢ 
ɚɬɦɨɫɮɟɪɧɨ-ɜɚɤɭɭɦɧɨɣ 
ɩɟɪɟɝɨɧɤɢ ɧɟɮɬɢ (ɝɚɡɨɜɨɝɨ 
ɤɨɧɞɟɧɫɚɬɚ), (ɗɅɈɍ-ȺȼɌ) 

ɉɨɞɝɨɬɨɜɤɚ ɢ ɩɟɪɜɢɱɧɚɹ 
ɩɟɪɟɪɚɛɨɬɤɚ ɧɟɮɬɢ 

ɍɫɬɚɧɨɜɤɚ 
ɚɬɦɨɫɮɟɪɧɨ-
ɜɚɤɭɭɦɧɨɣ ɩɟɪɟɝɨɧɤɢ 
ɧɟɮɬɹɧɨɝɨ ɫɵɪɶɹ 
(ɧɟɮɬɢ, ɝɚɡɨɜɨɝɨ 
ɤɨɧɞɟɧɫɚɬɚ, ɢɯ 
ɫɦɟɫɟɣ 

Ʉɨɦɩɥɟɤɫɧɵɟ ɭɫɬɚɧɨɜɤɢ 
ɚɬɦɨɫɮɟɪɧɨ-ɜɚɤɭɭɦɧɨɣ 
ɩɟɪɟɝɨɧɤɢ ɧɟɮɬɢ (ɝɚɡɨɜɨɝɨ 
ɤɨɧɞɟɧɫɚɬɚ) ɫ ɛɥɨɤɨɦ ɜɬɨɪɢɱɧɨɣ 
ɩɟɪɟɝɨɧɤɢ ɞɢɫɬɢɥɥɹɬɧɵɯ 
ɮɪɚɤɰɢɣ,  

ɍɫɬɚɧɨɜɤɢ ɜɬɨɪɢɱɧɨɣ 
ɩɟɪɟɝɨɧɤɢ 
ɞɢɫɬɢɥɥɹɬɨɜ 

Ɍɟɯɧɨɥɨɝɢɢ ɜɬɨɪɢɱɧɨɣ ɩɟɪɟɝɨɧɤɢ 
ɛɟɧɡɢɧɨɜ. Ɍɟɯɧɨɥɨɝɢɢ ɜɬɨɪɢɱɧɨɣ 
ɩɟɪɟɝɨɧɤɢ ɞɢɡɟɥɶɧɵɯ ɮɪɚɤɰɢɣ 

Ɍɟɪɦɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ ɍɫɬɚɧɨɜɤɢ 
ɬɟɪɦɢɱɟɫɤɨɝɨ 
ɤɪɟɤɢɧɝɚ, ɜɢɫɛɪɟɤɢɧɝɚ 

Ɍɟɯɧɨɥɨɝɢɢɹ ɬɟɪɦɨɤɪɟɤɢɧɝɚ ɩɨɞ 
ɞɚɜɥɟɧɢɟɦ (Ⱦɜɭɯɩɟɱɧɨɣ ɝɥɭɛɨɤɢɣ 
ɬɟɪɦɢɱɟɫɤɢɣ ɤɪɟɤɢɧɝ ɬɹɠɟɥɨɝɨ 
ɞɢɫɬɢɥɥɹɬɧɨɝɨ ɢɥɢ ɨɫɬɚɬɨɱɧɨɝɨ 
ɫɵɪɶɹ) 

 Ɍɟɯɧɨɥɨɝɢɹ ɩɟɱɧɨɝɨ ɜɢɫɛɪɟɤɢɧɝɚ 
 Ɍɟɯɧɨɥɨɝɢɹ ɩɟɱɧɨɝɨ ɜɢɫɛɪɟɤɢɧɝɚ 

ɫ ɫɨɤɢɧɝ ɤɚɦɟɪɨɣ 
 Ɍɟɯɧɨɥɨɝɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ 

ɧɟɮɬɹɧɨɝɨ ɩɟɤɚ (ɬɟɪɦɢɱɟɫɤɢɣ 
ɤɪɟɤɢɧɝ ɬɹɠɟɥɨɝɨ ɞɢɫɬɢɥɥɹɬɧɨɝɨ 
ɢɥɢ ɨɫɬɚɬɨɱɧɨɝɨ ɫɵɪɶɹ ɩɪɢ 
ɧɢɡɤɨɦ ɞɚɜɥɟɧɢɢ) 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 1.5 
ɗɬɚɩɵ ɩɟɪɟɪɚɛɨɬɤɢ  
ɧɟɮɬɢ 

ɍɫɬɚɧɨɜɤɢ/ɩɪɨɰɟɫɫɵ Ɍɟɯɧɨɥɨɝɢɢ 

  Ɍɟɯɧɨɥɨɝɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ Ɍɍ 
(ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɵɣ 
ɬɟɪɦɨɤɪɟɤɢɧɝ ɬɹɠɟɥɨɝɨ 
ɜɵɫɨɤɨɚɪɨɦɚɬɢɱɟɫɤɨɝɨ ɫɵɪɶɹ ɩɪɢ 
ɧɢɡɤɨɦ ɞɚɜɥɟɧɢɢ) 

Ʉɨɤɫɨɜɚɧɢɟ Ɍɟɯɧɨɥɨɝɢɹ ɡɚɦɟɞɥɟɧɧɨɝɨ 
ɤɨɤɫɨɜɚɧɢɹ ɜ ɧɟɨɛɨɝɪɟɜɚɟɦɵɯ 
ɤɨɤɫɨɜɵɯ ɤɚɦɟɪɚɯ 

 Ɍɟɯɧɨɥɨɝɢɹ ɩɪɨɤɚɥɢɜɚɧɢɹ ɤɨɤɫɚ 
ɉɪɨɢɡɜɨɞɫɬɜɨ 
ɛɢɬɭɦɨɜ 

Ɍɟɯɧɨɥɨɝɢɹ ɨɤɢɫɥɟɧɢɹ ɜ ɤɭɛɚɯ 

 Ɍɟɯɧɨɥɨɝɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɛɢɬɭɦɨɜ ɜ ɨɤɢɫɥɢɬɟɥɶɧɵɯ 
ɤɨɥɨɧɧɚɯ 

Ɍɟɪɦɨɤɚɬɚɥɢɬɢɱɟɫɤɢɟ 
ɩɪɨɰɟɫɫɵ 

Ʉɚɬɚɥɢɬɢɱɟɫɤɢɣ 
ɪɢɮɨɪɦɢɧɝ 

Ɍɟɯɧɨɥɨɝɢɹ ɫɨ ɫɬɚɰɢɨɧɚɪɧɵɦ 
ɫɥɨɟɦ ɤɚɬɚɥɢɡɚɬɨɪɚ 
Ɍɟɯɧɨɥɨɝɢɹ ɫ ɞɜɢɠɭɳɢɦɫɹ ɫɥɨɟɦ 
ɪɟɝɟɧɟɪɢɪɭɟɦɨɝɨ ɤɚɬɚɥɢɡɚɬɨɪɚ 
(ɜɟɪɬɢɤɚɥɶɧɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ 
ɪɟɚɤɬɨɪɨɜ) 
Ɍɟɯɧɨɥɨɝɢɹ ɫ ɞɜɢɠɭɳɢɦɫɹ ɫɥɨɟɦ 
ɤɚɬɚɥɢɡɚɬɨɪɚ ɢ ɪɟɝɟɧɟɪɚɰɢɟɣ 
(ɨɞɧɨɭɪɨɜɧɟɜɨɟ ɪɚɡɦɟɳɟɧɢɟ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɪɚɫɩɨɥɨɠɟɧɧɵɯ 
ɪɟɚɤɬɨɪɨɜ)  
Ɍɟɯɧɨɥɨɝɢɹ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ 
ɪɢɮɨɪɦɢɧɝɚ ɫɨ ɫɬɚɰɢɨɧɚɪɧɵɦ 
ɫɥɨɟɦ ɤɚɬɚɥɢɡɚɬɨɪɚ ɞɥɹ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɚɪɨɦɚɬɢɱɟɫɤɢɯ 
ɭɝɥɟɜɨɞɨɪɨɞɨɜ 

ɂɡɨɦɟɪɢɡɚɰɢɹ ɥɟɝɤɢɯ 
ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ 
ɮɪɚɤɰɢɣ (ɋ4-ɋ6) 

ȼɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɚɹ 
ɢɡɨɦɟɪɢɡɚɰɢɹ ɧɚ 
ɚɥɸɦɨɩɥɚɬɢɧɨɜɵɯ 
ɤɚɬɚɥɢɡɚɬɨɪɚɯ, ɩɪɨɦɨɬɢɪɨɜɚɧɧɵɯ 
ɯɥɨɪɨɦ (ɮɬɨɪɨɦ) 
ɋɪɟɞɧɟɬɟɦɩɟɪɚɬɭɪɧɚɹ ɧɚ 
ɰɟɨɥɢɬɧɵɯ ɤɚɬɚɥɢɡɚɬɨɪɚɯ 
ɇɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɚɹ ɧɚ 
ɯɥɨɪɢɪɨɜɚɧɧɵɯ (ɮɬɨɪɢɪɨɜɚɧɧɵɯ) 
ɚɥɸɦɨɩɥɚɬɢɧɨɜɵɯ ɤɚɬɚɥɢɡɚɬɨɪɚɯ 
ɇɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɚɹ ɧɚ ɨɤɫɢɞɧɵɯ 
ɤɚɬɚɥɢɡɚɬɨɪɚɯ ɫ 
ɫɭɥɶɮɚɬɢɪɨɜɚɧɧɵɦ ɨɤɫɢɞɨɦ 
ɰɢɪɤɨɧɢɹ 

Ʉɚɬɚɥɢɬɢɱɟɫɤɢɣ 
ɤɪɟɤɢɧɝ  

ɋ ɞɜɢɠɭɳɢɦɫɹ ɫɥɨɟɦ 
ɤɚɬɚɥɢɡɚɬɨɪɚ 
ɋ ɥɢɮɬ ɪɟɚɤɬɨɪɨɦ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 1.5 
ɗɬɚɩɵ ɩɟɪɟɪɚɛɨɬɤɢ  
ɧɟɮɬɢ 

ɍɫɬɚɧɨɜɤɢ/ɩɪɨɰɟɫɫɵ Ɍɟɯɧɨɥɨɝɢɢ 

Ɍɟɪɦɨɝɢɞɪɨɤɚɬɚɥɢɬɢɱɟɫɤɢɟ 
(Ƚɢɞɪɨɝɟɧɢɡɚɰɢɨɧɧɵɟ) 
ɩɪɨɰɟɫɫɵ 
 
 
 
 
 
 
 
 
 
 
 
 

Ƚɢɞɪɨɝɟɧɢɡɚɰɢɨɧɧɵɟ 
ɩɪɨɰɟɫɫɵ (ɤɪɨɦɟ 
ɝɢɞɪɨɤɪɟɤɢɧɝɚ) 

ȽɈ ɛɟɧɡɢɧɚ (ɩɪɟɞɝɢɞɪɨɨɱɢɫɬɤɚ 
ɫɵɪɶɹ ɭɫɬɚɧɨɜɨɤ ɢɡɨɦɟɪɢɡɚɰɢɢ 
ɢ/ɢɥɢ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ 
ɪɢɮɨɪɦɢɧɝɚ); 
ȽɈ ɤɟɪɨɫɢɧɚ; 
ȽɈ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ; 
Ƚɢɞɪɨɞɟɩɚɪɚɮɢɧɢɡɚɰɢɹ 
ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ 
Ƚɢɞɪɨɞɟɚɪɨɦɚɬɢɡɚɰɢɹ 
ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ 
ȽɈ ɜɚɤɭɭɦɧɨɝɨ ɝɚɡɨɣɥɹ 
ȽɈ ɛɟɧɡɢɧɚ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ 
ɤɪɟɤɢɧɝɚ 
Ƚɢɞɪɨɞɨɨɱɢɫɬɤɚ 
ɞɟɩɚɪɚɮɢɧɢɪɨɜɚɧɧɵɯ ɦɚɫɟɥ 
Ƚɢɞɪɨɞɨɨɱɢɫɬɤɚ ɪɚɮɢɧɚɬɚ 
Ƚɢɞɪɨɞɨɨɱɢɫɬɤɚ ɩɚɪɚɮɢɧɚ 
Ƚɢɞɪɢɪɨɜɚɧɢɟ ɞɢɫɬɢɥɥɹɬɨɜ 
ɜɬɨɪɢɱɧɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ 
(ɛɟɧɡɢɧɨɜɵɯ, ɤɟɪɨɫɢɧɨɜɵɯ ɢ 
ɞɢɡɟɥɶɧɵɯ ɮɪɚɤɰɢɣ) 
Ƚɢɞɪɢɪɨɜɚɧɢɟ (ɞɟɚɪɨɦɚɬɢɡɚɰɢɹ) 
ɦɚɫɥɹɧɨɝɨ ɫɵɪɶɹ  

Ƚɢɞɪɨɤɪɟɤɢɧɝ 
 

Ʌɟɝɤɢɣ ɝɢɞɪɨɤɪɟɤɢɧɝ ɜɚɤɭɭɦɧɵɯ 
ɞɢɫɬɢɥɥɹɬɨɜ (ɞɚɜɥɟɧɢɟ ɞɨ 10 
Ɇɉɚ) 
Ʌɟɝɤɢɣ ɝɢɞɪɨɤɪɟɤɢɧɝ –
ɞɟɩɚɪɚɮɢɧɢɡɚɰɢɹ ɦɚɫɥɹɧɵɯ 
ɮɪɚɤɰɢɣ (ɞɚɜɥɟɧɢɟ ɞɨ 10 Ɇɉɚ) 
Ʌɟɝɤɢɣ ɝɢɞɪɨɤɪɟɤɢɧɝ – 
ɝɢɞɪɨɢɡɨɦɟɪɢɡɚɰɢɹ ɩɚɪɚɮɢɧɚ, 
ɝɚɱɚ, ɩɟɬɪɨɥɚɬɭɦɚ, ɦɚɫɥɹɧɵɯ 
ɞɢɫɬɢɥɥɹɬɨɜ, ɮɢɥɶɬɪɚɬ 
ɨɛɟɡɦɚɫɥɢɜɚɧɢɹ (ɞɚɜɥɟɧɢɟ ɞɨ 10 
Ɇɉɚ) 
Ƚɥɭɛɨɤɢɣ ɨɞɧɨɫɬɭɩɟɧɱɚɬɵɣ 
ɝɢɞɪɨɤɪɟɤɢɧɝ ɜɚɤɭɭɦɧɵɯ 
ɞɢɫɬɢɥɥɹɬɨɜ (ɞɚɜɥɟɧɢɟ ɛɨɥɟɟ 10 
Ɇɉɚ) 
Ƚɥɭɛɨɤɢɣ ɞɜɭɯɫɬɭɩɟɧɱɚɬɵɣ 
ɝɢɞɪɨɤɪɟɤɢɧɝ ɜɚɤɭɭɦɧɵɯ 
ɞɢɫɬɢɥɥɹɬɨɜ (ɞɚɜɥɟɧɢɟ ɛɨɥɟɟ 10 
Ɇɉɚ) 
Ƚɥɭɛɨɤɢɣ ɝɢɞɪɨɤɪɟɤɢɧɝ 
ɜɚɤɭɭɦɧɨɝɨ ɝɚɡɨɣɥɹ ɢ 
ɨɫɬɚɬɨɱɧɨɝɨ ɫɵɪɶɹ ɜ ɬɪɟɯɮɚɡɧɨɦ 
ɫɥɨɟ  
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 1.5 
ɗɬɚɩɵ ɩɟɪɟɪɚɛɨɬɤɢ  
ɧɟɮɬɢ 

ɍɫɬɚɧɨɜɤɢ/ɩɪɨɰɟɫɫɵ Ɍɟɯɧɨɥɨɝɢɢ 

ɉɟɪɟɪɚɛɨɬɤɚ 
ɧɟɮɬɟɡɚɜɨɞɫɤɢɯ ɝɚɡɨɜ 

ɍɫɬɚɧɨɜɤɢ ɨɫɭɲɤɢ 
ɧɟɮɬɟɡɚɜɨɞɫɤɢɯ ɝɚɡɨɜ 

Ɍɟɯɧɨɥɨɝɢɹ ɨɫɭɲɤɢ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɠɢɞɤɢɯ 
ɝɥɢɤɨɥɟɣ. Ɍɟɯɧɨɥɨɝɢɹ ɨɫɭɲɤɢ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɬɜɟɪɞɵɯ 
ɩɨɝɥɨɬɢɬɟɥɟɣ 

ɍɫɬɚɧɨɜɤɢ ɨɱɢɫɬɤɢ 
ɧɟɮɬɟɡɚɜɨɞɫɤɢɯ ɝɚɡɨɜ 

Ɍɟɯɧɨɥɨɝɢɹ ɨɱɢɫɬɤɢ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɆɗȺ, ɆȾɗȺ, 
ȾɗȺ 
Ɍɟɯɧɨɥɨɝɢɹ ɪɟɝɟɧɟɪɚɰɢɢ ɚɦɢɧɚ 

ɍɫɬɚɧɨɜɤɢ 
ɮɪɚɤɰɢɨɧɢɪɨɜɚɧɢɹ 
ɝɚɡɨɜ 

Ɍɟɯɧɨɥɨɝɢɹ ȽɎɍ. Ɍɟɯɧɨɥɨɝɢɹ 
ȺȽɎɍ 

Ⱥɥɤɢɥɢɪɨɜɚɧɢɟ ɋɟɪɧɨɤɢɫɥɨɬɧɨɟ 
Ɏɬɨɪɢɫɬɨɜɨɞɨɪɨɞɧɨɟ 

ɍɫɬɚɧɨɜɤɚ 
ɩɨɥɢɦɟɪɢɡɚɰɢɢ 
ɩɪɨɩɢɥɟɧɚ 
(ɨɥɢɝɨɦɟɪɢɡɚɰɢɹ) ɫ 
ɩɨɥɭɱɟɧɢɟɦ 
ɬɨɩɥɢɜɧɨɣ ɮɪɚɤɰɢɢ 

Ɍɟɯɧɨɥɨɝɢɹ ɨɥɢɝɨɦɟɪɢɡɚɰɢɢ 
ɨɥɟɮɢɧɨɜ ɧɚ ɤɢɡɟɥɶɝɭɪɟ, 
ɩɪɨɩɢɬɚɧɧɨɦ ɮɨɫɮɨɪɧɨɣ 
ɤɢɫɥɨɬɨɣ 
Ɍɟɯɧɨɥɨɝɢɹ ɨɥɢɝɨɦɟɪɢɡɚɰɢɢ 
ɨɥɟɮɢɧɨɜ ɧɚ ɤɜɚɪɰɟɜɨɦ ɩɟɫɤɟ ɫ 
ɩɥɟɧɤɨɣ ɠɢɞɤɨɣ ɮɨɫɮɨɪɧɨɣ 
ɤɢɫɥɨɬɵ 

ɉɟɪɟɪɚɛɨɬɤɚ 
ɧɟɮɬɟɡɚɜɨɞɫɤɢɯ ɝɚɡɨɜ 

ɍɫɬɚɧɨɜɤɢ 
ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɨɤɫɢɝɟɧɚɬɨɜ 

Ɍɟɯɧɨɥɨɝɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɌȺɆɗ 
(ɷɬɟɪɢɮɢɤɚɰɢɹ) 
Ɍɟɯɧɨɥɨɝɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɆɌȻɗ 
(ɷɬɟɪɢɮɢɤɚɰɢɹ) 

ɉɟɪɟɪɚɛɨɬɤɚ 
ɫɟɪɨɜɨɞɨɪɨɞɚ 

ɉɪɨɢɡɜɨɞɫɬɜɨ ɫɟɪɵ ɤɨɦɨɜɨɣ. 
Ƚɪɚɧɭɥɢɪɨɜɚɧɧɨɣ, ɤɨɥɥɨɢɞɧɨɣ, 
ɩɥɚɫɬɢɧɱɚɬɨɣ (ɱɟɲɭɣɱɚɬɨɣ) 
ɉɪɨɢɡɜɨɞɫɬɜɨ ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ 
ɤɨɧɬɚɤɬɧɵɦ ɫɩɨɫɨɛɨɦ. 
ɉɪɨɢɡɜɨɞɫɬɜɨ ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ ɢɡ 
ɜɥɚɠɧɵɯ ɝɚɡɨɜ (ɩɪɨɰɟɫɫ WSA) 

ɍɫɬɚɧɨɜɤɢ 
ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɜɨɞɨɪɨɞɚ 

Ɍɟɯɧɨɥɨɝɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɜɨɞɨɪɨɞɚ ɩɚɪɨɜɨɣ 
ɤɚɬɚɥɢɬɢɱɟɫɤɨɣ ɤɨɧɜɟɪɫɢɟɣ 
ɭɝɥɟɜɨɞɨɪɨɞɨɜ 

ɉɪɨɢɡɜɨɞɫɬɜɨ ɧɟɮɬɹɧɵɯ 
ɬɨɜɚɪɧɵɯ ɫɦɚɡɨɱɧɵɯ ɦɚɫɟɥ 

Ⱦɟɚɫɮɚɥɶɬɢɡɚɰɢɹ 
ɨɫɬɚɬɤɨɜ 
ɪɚɫɬɜɨɪɢɬɟɥɹɦɢ 

Ⱦɟɚɫɮɚɥɶɬɢɡɚɰɢɹ ɨɫɬɚɬɤɨɜ 
ɩɪɨɩɚɧɨɦ. Ⱦɟɚɫɮɚɥɶɬɢɡɚɰɢɹ 
ɨɫɬɚɬɤɨɜ ɛɭɬɚɧɨɦ 

ɋɟɥɟɤɬɢɜɧɚɹ ɨɱɢɫɬɤɚ 
ɦɚɫɥɹɧɨɝɨ ɫɵɪɶɹ 

ɋɟɥɟɤɬɢɜɧɚɹ ɨɱɢɫɬɤɚ ɦɚɫɥɹɧɨɝɨ 
ɫɵɪɶɹ ɮɟɧɨɥɨɦ, ɮɭɪɮɭɪɨɥɨɦ, N-
ɦɟɬɢɥ ɩɢɪɪɨɥɢɞɨɧɨɦ 

Ⱦɟɩɚɪɚɮɢɧɢɡɚɰɢɹ 
ɪɚɮɢɧɚɬɚ 
ɫɟɥɟɤɬɢɜɧɨɣ ɨɱɢɫɬɤɢ  

ɇɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɚɹ 
ɞɟɩɚɪɚɮɢɧɢɡɚɰɢɹ ɪɚɮɢɧɚɬɚ 
ɫɟɥɟɤɬɢɜɧɨɣ ɨɱɢɫɬɤɢ ɜ ɤɟɬɨɧ-
ɬɨɥɭɨɥɶɧɨɦ ɪɚɫɬɜɨɪɟ 
Ⱦɟɩɚɪɚɮɢɧɢɡɚɰɢɹ ɜ ɪɚɫɬɜɨɪɟ 
ɩɪɨɩɚɧɚ 
Ⱦɟɩɚɪɚɮɢɧɢɡɚɰɢɹ ɜ ɪɚɫɬɜɨɪɟ 
ɞɢɯɥɨɪɷɬɚɧ-ɦɟɬɢɥɟɧɯɥɨɪɢɞ 
Ɉɛɟɡɦɚɫɥɢɜɚɧɢɟ ɝɚɱɚ ɜ ɤɟɬɨɧ-
ɬɨɥɭɨɥɶɧɨɦ ɪɚɫɬɜɨɪɟ», 
ɩɪɢɦɟɧɹɟɦɚɹ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɩɚɪɚɮɢɧɚ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 1.5 
ɗɬɚɩɵ ɩɟɪɟɪɚɛɨɬɤɢ  
ɧɟɮɬɢ 

ɍɫɬɚɧɨɜɤɢ/ɩɪɨɰɟɫɫɵ Ɍɟɯɧɨɥɨɝɢɢ 

ɉɪɨɢɡɜɨɞɫɬɜɨ ɧɟɮɬɹɧɵɯ 
ɬɨɜɚɪɧɵɯ ɫɦɚɡɨɱɧɵɯ ɦɚɫɟɥ 

Ⱥɞɫɨɪɛɰɢɨɧɧɚɹ 
ɨɱɢɫɬɤɚ ɛɚɡɨɜɵɯ 
ɦɚɫɟɥ 

Ɍɟɯɧɨɥɨɝɢɢ ɧɟɩɪɟɪɵɜɧɨɣ 
ɚɞɫɨɪɛɰɢɨɧɧɨɣ ɨɱɢɫɬɤɢ 
ɦɚɫɥɹɧɨɝɨ ɫɵɪɶɹ 
Ɍɟɯɧɨɥɨɝɢɹ ɤɨɧɬɚɤɬɧɨɣ ɞɨɨɱɢɫɬɤɢ 
ɛɚɡɨɜɵɯ ɦɚɫɟɥ 
Ʉɢɫɥɨɬɧɚɹ ɢ ɳɟɥɨɱɧɚɹ ɨɱɢɫɬɤɚ 
ɦɚɫɟɥ 

ȼɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɩɪɨɰɟɫɫɵ 
ɢ ɭɫɬɚɧɨɜɤɢ 

ɗɧɟɪɝɨɫɧɚɛɠɟɧɢɟ 
ɇɉɁ 

Ɍɟɩɥɨɫɧɚɛɠɟɧɢɟ (ɤɨɬɟɥɶɧɚɹ) 
Ɍɨɩɥɢɜɨɫɧɚɛɠɟɧɢɟ 

ɋɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ ɋɢɫɬɟɦɵ ɨɱɢɫɬɤɢ ɨɯɥ. ɜɨɞɵ ɢ 
ɞɨɡɢɪɨɜɚɧɢɹ ɪɟɚɝɟɧɬɨɜ Ɉɋ 
Ɉɯɥɚɠɞɚɸɳɢɟ ɭɫɬɪɨɣɫɬɜɚ 
(ɝɪɚɞɢɪɧɢ, ɛɚɲɧɢ)  

ȼɨɞɨɫɧɚɛɠɟɧɢɟ  ɍɫɬɚɧɨɜɤɚ ɩɨɞɝɨɬɨɜɤɢ ɜɨɞɵ ɢɡ 
ɜɨɞɨɡɚɛɨɪɚ 

Ʉɚɧɚɥɢɡɚɰɢɹ ɢ 
ɨɱɢɫɬɧɵɟ ɫɨɨɪɭɠɟɧɢɹ 

Ɍɟɯɧɨɥɨɝɢɢ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ 

Ɏɚɤɟɥɶɧɵɟ ɭɫɬɚɧɨɜɤɢ  ɋɠɢɝɚɧɢɟ ɧɚ ɮɚɤɟɥɟ 
Ɉɛɳɟɨɛɴɟɤɬɨɜɵɟ 
ɫɢɫɬɟɦɵ ɨɱɢɫɬɤɢ 
ɜɵɛɪɨɫɨɜ 

Ɉɱɢɫɬɤɚ ɜɵɛɪɨɫɨɜ 

ɍɬɢɥɢɡɚɰɢɹ ɨɬɯɨɞɨɜ ɍɫɬɚɧɨɜɤɚ ɫɠɢɝɚɧɢɹ ɨɬɯɨɞɨɜ 
ɍɫɬɚɧɨɜɤɚ ɨɬɩɚɪɤɢ ɤɢɫɥɵɯ ɫɬɨɤɨɜ 
ɍɫɬɚɧɨɜɤɚ ɩɟɪɟɪɚɛɨɬɤɢ ɨɬɯɨɞɨɜ 
Ɉɛɴɟɤɬ ɪɚɡɦɟɳɟɧɢɹ ɨɬɯɨɞɨɜ 
Ɍɟɯɧɨɥɨɝɢɹ ɭɬɢɥɢɡɚɰɢɢ ɤɢɫɥɨɝɨ 
ɝɭɞɪɨɧɚ  

Ɍɨɜɚɪɧɨ-ɫɵɪɶɟɜɨɣ 
ɩɚɪɤ 

Ɋɟɡɟɪɜɭɚɪɵ ɯɪɚɧɟɧɢɹ ɧɟɮɬɢ ɢ 
ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 
ɋɢɫɬɟɦɵ ɫɥɢɜɚ ɢ ɧɚɥɢɜɚ ɫɵɪɶɹ ɢ 
ɬɨɜɚɪɧɵɯ ɩɪɨɞɭɤɬɨɜ 
Ɍɟɯɧɨɥɨɝɢɹ ɩɪɨɩɚɪɤɢ ɢ 
ɩɨɞɝɨɬɨɜɤɢ ɰɢɫɬɟɪɧ 

 

1.3 Ɉɫɧɨɜɧɵɟ ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɩɪɨɛɥɟɦɵ ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ ɡɚɜɨɞɨɜ 

 

ɗɤɨɥɨɝɢɱɟɫɤɢɟ ɩɪɨɛɥɟɦɵ ɇɉɁ ɨɛɭɫɥɨɜɥɟɧɵ ɬɟɦ, ɱɬɨ ɷɬɢ ɩɪɨɦɵɲɥɟɧɧɵɟ 
ɨɛɴɟɤɬɵ ɫɨɫɬɨɹɬ ɢɡ ɛɨɥɶɲɨɝɨ ɱɢɫɥɚ ɩɪɨɰɟɫɫɨɜ, ɫɜɹɡɚɧɧɵɯ ɨɝɪɨɦɧɵɦɢ ɤɨɥɢɱɟɫɬɜɚɦɢ 
ɫɵɪɶɹ ɢ ɝɨɬɨɜɨɣ ɩɪɨɞɭɤɰɢɢ, ɨɧɢ ɬɚɤɠɟ ɹɜɥɹɸɬɫɹ ɢɧɬɟɧɫɢɜɧɵɦɢ ɩɨɬɪɟɛɢɬɟɥɹɦɢ ɷɧɟɪɝɢɢ 
ɢ ɜɨɞɵ, ɢɫɩɨɥɶɡɭɟɦɵɦɢ ɜ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɰɟɫɫɚ. ɉɪɢ ɨɩɟɪɚɰɢɹɯ ɯɪɚɧɟɧɢɹ ɫɵɪɶɹ ɢ 
ɩɪɨɞɭɤɰɢɢ, ɜ ɩɪɨɰɟɫɫɚɯ ɩɟɪɟɪɚɛɨɬɤɢ ɧɚ ɇɉɁ ɩɪɨɢɫɯɨɞɹɬ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɚɬɦɨɫɮɟɪɭ, 
ɜɨɞɭ ɢ ɩɨɱɜɭ. ɍɩɪɚɜɥɟɧɢɟ ɩɪɢɪɨɞɨɨɯɪɚɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɶɸ – ɨɞɢɧ ɢɡ ɨɫɧɨɜɧɵɯ 
ɮɚɤɬɨɪɨɜ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɟ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɶɸ ɧɚ ɇɉɁ. 
ɇɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɚɹ ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ Ɋɨɫɫɢɢ ɡɚ ɦɧɨɝɢɟ ɝɨɞɵ ɫɭɳɟɫɬɜɨɜɚɧɢɹ 
ɜɵɪɚɛɨɬɚɥɚ ɩɨɞɯɨɞɵ ɤ ɨɛɟɫɩɟɱɟɧɢɸ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɫɨɤɪɚɬɢɥɢɫɶ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ, ɚ ɬɚɤɠɟ ɩɨɬɪɟɛɥɟɧɢɟ 
ɪɟɫɭɪɫɨɜ ɢ ɷɧɟɪɝɢɢ ɧɚ ɬɨɧɧɭ ɩɟɪɟɪɚɛɚɬɵɜɚɟɦɨɣ ɧɟɮɬɢ, ɢ ɫɧɢɠɟɧɢɟ ɩɪɨɞɨɥɠɚɟɬɫɹ. 

ɂɡɦɟɧɟɧɢɹ ɜ ɫɨɫɬɚɜɟ ɧɟɮɬɢ ɦɨɝɭɬ ɜɥɢɹɬɶ ɧɚ ɫɨɫɬɚɜ ɜɵɛɪɨɫɨɜ, ɫɛɪɨɫɨɜ ɢ ɨɬɯɨɞɨɜ 
ɩɪɨɰɟɫɫɨɜ ɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɢ. ɗɬɨ ɜɥɢɹɧɢɟ ɫɱɢɬɚɟɬɫɹ ɧɟɡɧɚɱɢɬɟɥɶɧɵɦ, ɬɚɤ ɤɚɤ 
ɛɨɥɶɲɢɧɫɬɜɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɪɚɫɫɱɢɬɚɧɵ ɧɚ ɷɬɢ ɤɨɥɟɛɚɧɢɹ ɜ ɫɨɫɬɚɜɟ 
ɩɟɪɟɪɚɛɚɬɵɜɚɟɦɵɯ ɦɚɬɟɪɢɚɥɶɧɵɯ ɩɨɬɨɤɨɜ. 
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ɋɭɞɹ ɩɨ ɨɬɜɟɬɚɦ ɧɚ ɜɨɩɪɨɫɵ ɚɧɤɟɬɵ, ɤɪɭɩɧɵɟ ɪɨɫɫɢɣɫɤɢɟ ɇɉɁ ɩɪɨɜɨɞɹɬ 
ɷɤɨɥɨɝɢɱɟɫɤɭɸ ɩɨɥɢɬɢɤɭ «ɧɚ ɤɨɧɰɟ ɬɪɭɛɵ», ɩɪɢɥɚɝɚɹ ɭɫɢɥɢɹ ɤ ɦɢɧɢɦɢɡɚɰɢɢ 
ɩɪɢɪɨɞɨɨɯɪɚɧɧɨɝɨ ɭɳɟɪɛɚ ɨɬ ɫɜɨɟɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. ɉɨɱɬɢ ɭ ɜɫɟɯ ɨɬɜɟɬɢɜɲɢɯ ɧɚ ɚɧɤɟɬɭ 
ɇɉɁ ɟɫɬɶ ɭɫɬɚɧɨɜɤɢ ɩɨ ɩɟɪɟɪɚɛɨɬɤɟ ɢ ɭɬɢɥɢɡɚɰɢɢ ɫɟɪɧɢɫɬɵɯ ɫɨɟɞɢɧɟɧɢɣ. ɗɬɨ ɜɚɠɧɨ 
ɞɥɹ Ɋɨɫɫɢɢ, ɩɨɫɤɨɥɶɤɭ ɧɚ ɛɨɥɶɲɢɧɫɬɜɨ ɡɚɜɨɞɨɜ ɢɞɟɬ ɫɦɟɫɶ ɪɚɡɧɵɯ ɧɟɮɬɟɣ ɫ ɜɵɫɨɤɢɦ 
ɫɨɞɟɪɠɚɧɢɟɦ ɫɟɪɵ. Ɍɚɤ, ɭ «ɅɍɄɈɃɅ – ɇɢɠɟɝɨɪɨɞɧɟɮɬɟɨɪɝɫɢɧɬɟɡ» ɟɫɬɶ ɭɫɬɚɧɨɜɤɢ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɦɟɧɬɚɪɧɨɣ ɫɟɪɵ, ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ, ɪɟɝɟɧɟɪɚɰɢɢ ɨɬɪɚɛɨɬɚɧɧɨɣ ɫɟɪɧɨɣ 
ɤɢɫɥɨɬɵ, ɧɟɣɬɪɚɥɢɡɚɰɢɢ ɫɟɪɧɢɫɬɨ-ɳɟɥɨɱɧɵɯ ɫɬɨɤɨɜ ɢ ɛɥɨɤ ɪɟɝɟɧɟɪɚɰɢɢ 
ɫɭɥɶɮɢɞɫɨɞɟɪɠɚɳɢɯ ɫɬɨɤɨɜ. ɇɚ Ɋɹɡɚɧɫɤɨɦ ɇɉɁ ɞɥɹ ɷɬɢɯ ɰɟɥɟɣ ɢɦɟɸɬɫɹ ɭɫɬɚɧɨɜɤɢ 
ɋɄɍ WSA-1, WSA-2 ɢ ɊɋɄ. 

ȿɫɥɢ ɪɚɧɶɲɟ ɦɚɥɨ ɤɬɨ ɢɡ ɪɨɫɫɢɣɫɤɢɯ ɇɉɁ ɦɨɝ ɩɨɯɜɚɫɬɚɬɶɫɹ ɧɚɥɢɱɢɟɦ 
ɫɨɜɪɟɦɟɧɧɵɯ ɭɫɬɚɧɨɜɨɤ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɜɵɩɭɫɤɚ ɤɚɱɟɫɬɜɟɧɧɵɯ ɢ, ɝɥɚɜɧɨɟ, 
ɷɤɨɥɨɝɢɱɧɵɯ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ, ɬɨ ɫɟɣɱɚɫ ɷɬɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɨɬɫɬɚɜɚɧɢɟ 
ɩɪɟɨɞɨɥɟɜɚɟɬɫɹ. ɇɚ «əɪɨɫɥɚɜɧɟɮɬɟɨɪɝɫɢɧɬɟɡɟ» ɩɨɹɜɢɥɢɫɶ ɭɫɬɚɧɨɜɤɢ ɝɢɞɪɨɤɪɟɤɢɧɝɚ, 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɜɨɞɨɪɨɞɚ, ɪɢɮɨɪɦɢɧɝɚ ɫ ɧɟɩɪɟɪɵɜɧɨɣ ɪɟɝɟɧɟɪɚɰɢɟɣ ɤɚɬɚɥɢɡɚɬɨɪɚ, ɛɥɨɤ 
ɜɢɫɛɪɟɤɢɧɝɚ, ɭɫɬɚɧɨɜɤɚ ɜɚɤɭɭɦɧɨɣ ɩɟɪɟɝɨɧɤɢ ɦɚɡɭɬɚ. «ɇɨɜɨɤɭɣɛɵɲɟɜɫɤɢɣ ɇɉɁ» ɢɦɟɟɬ 
ɧɨɜɵɟ ɭɫɬɚɧɨɜɤɢ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɪɢɮɨɪɦɢɧɝɚ ɫ ɧɟɩɪɟɪɵɜɧɨɣ ɪɟɝɟɧɟɪɚɰɢɟɣ 
ɤɚɬɚɥɢɡɚɬɨɪɚ, ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɭɸ ɢɡɨɦɟɪɢɡɚɰɢɸ ɉȽɂ-ȾɂȽ. ɍ ɅɍɄɈɃɅɚ ɜ 
«ɇɢɠɟɝɨɪɨɞɧɟɮɬɟɨɪɝɫɢɧɬɟɡɟ» ɟɫɬɶ ɭɫɬɚɧɨɜɤɚ ɢɡɨɦɟɪɢɡɚɰɢɢ, ɜ 
«ɉɟɪɦɧɟɮɬɟɨɪɝɫɢɧɬɟɡɟ» – ɝɢɞɪɨɤɪɟɤɢɧɝɚ ɢ ɤɨɦɩɪɢɦɢɪɨɜɚɧɢɹ ɜɨɞɨɪɨɞɨɫɨɞɟɪɠɚɳɟɝɨ 
ɝɚɡɚ, ɜ «ȼɨɥɝɨɝɪɚɞɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɟ» – ɝɢɞɪɨɨɱɢɫɬɤɢ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ, 
ɢɡɨɦɟɪɢɡɚɰɢɢ, ɝɢɞɪɨɢɡɨɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ. ɇɚ ɋɚɪɚɬɨɜɫɤɨɦ ɇɉɁ ɢɦɟɟɬɫɹ ɫɟɤɰɢɹ 
ɜɢɫɛɪɟɤɢɧɝɚ, ɭɫɬɚɧɨɜɤɚ ɗɅɈɍ-ȺȼɌ-6, ɧɚ Ɋɹɡɚɧɫɤɨɦ ɇɉɁ – ɭɫɬɚɧɨɜɤɚ ɝɢɞɪɨɨɱɢɫɬɤɢ 
ɜɚɤɭɭɦɧɨɝɨ ɝɚɡɨɣɥɹ, ɤɚɬɤɪɟɤɢɧɝɚ, ɚɥɤɢɥɢɪɨɜɚɧɢɹ, ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ ɢ 
ɜɨɞɨɪɨɞɚ, ɧɚ Ʉɭɣɛɵɲɟɜɫɤɨɦ ɇɉɁ – ɭɫɬɚɧɨɜɤɢ ɥɟɝɤɨɝɨ ɝɢɞɪɨɤɪɟɤɢɧɝɚ ɜɚɤɭɭɦɧɨɝɨ 
ɝɚɡɨɣɥɹ, ɢɡɦɟɪɢɡɚɰɢɢ, ɩɪɨɢɡɜɨɞɫɬɜɚ ɜɨɞɨɪɨɞɚ ɫ ɛɥɨɤɨɦ ɄɐȺ, ɛɥɨɤ ɜɵɞɟɥɟɧɢɹ 
ɛɟɧɡɨɥɨɫɨɞɟɪɠɚɳɟɣ ɮɪɚɤɰɢɢ ɧɚ ɭɫɬɚɧɨɜɤɟ ɪɢɮɨɪɦɢɧɝɚ, ɧɚ ɇɨɜɨɤɭɣɛɵɲɟɜɫɤɨɦ ɇɉɁ 
ɢɦɟɟɬɫɹ ɭɫɬɚɧɨɜɤɚ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ ɦɟɬɨɞɨɦ ɦɨɤɪɨɝɨ ɤɚɬɚɥɢɡɚ 
ɦɨɳɧɨɫɬɶɸ 100 ɬɵɫ., ɚ ɬɚɤ ɠɟ ɜɜɟɞɟɧ ɛɥɨɤ ɨɱɢɫɬɤɢ ɤɢɫɥɵɯ ɫɬɨɤɨɜ ɧɚ ɭɫɬɚɧɨɜɤɟ 
ɡɚɦɟɞɥɟɧɧɨɝɨ ɤɨɤɫɨɜɚɧɢɹ. ɉɨɫɤɨɥɶɤɭ ɪɨɫɫɢɣɫɤɢɟ ɇɉɁ ɨɬɥɢɱɚɸɬɫɹ ɜɵɫɨɤɨɣ 
ɷɧɟɪɝɨɟɦɤɨɫɬɶɸ, ɦɟɪɵ ɩɨ ɷɤɨɧɨɦɢɢ ɷɧɟɪɝɢɢ ɞɚɞɭɬ ɢɦ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɢ ɷɤɨɥɨɝɢɱɟɫɤɢɣ 
ɜɵɢɝɪɵɲ. «Ʉɢɪɢɲɢɧɟɮɬɟɨɪɝɫɢɧɬɟɡ», ɧɚɩɪɢɦɟɪ, ɜɧɟɞɪɹɟɬ ɱɚɫɬɨɬɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɧɚ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɪɢɜɨɞɚɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɨɛɧɨɜɥɹɟɬ ɮɢɡɢɱɟɫɤɢ ɢ 
ɦɨɪɚɥɶɧɨ ɢɡɧɨɲɟɧɧɭɸ «ɷɥɟɤɬɪɢɤɭ», ɡɚɤɭɩɚɟɬ ɧɚɞɟɠɧɭɸ ɢ ɷɤɨɧɨɦɢɱɧɭɸ ɬɟɯɧɢɤɭ.  

ɇɟ ɦɟɧɟɟ ɚɤɬɭɚɥɶɧɵɣ ɜɨɩɪɨɫ – ɫɧɢɠɟɧɢɟ ɜɵɛɪɨɫɨɜ ɩɚɪɧɢɤɨɜɵɯ ɝɚɡɨɜ. Ⱦɥɹ ɷɬɨɝɨ 
ɋɚɪɚɬɨɜɫɤɢɣ ɇɉɁ ɭɦɟɧɶɲɚɟɬ ɞɨɥɸ ɠɢɞɤɨɝɨ ɬɨɩɥɢɜɚ ɜ ɬɟɩɥɨɜɨɦ ɛɚɥɚɧɫɟ ɩɪɟɞɩɪɢɹɬɢɹ 
ɢ ɦɚɤɫɢɦɚɥɶɧɨ ɢɫɩɨɥɶɡɭɟɬ ɡɚɜɨɞɫɤɨɣ ɝɚɡ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɧɭɠɞɵ. ɅɍɄɈɃɅ – 

«ɍɯɬɚɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɚ» ɫɧɢɡɢɥɚ ɜɵɛɪɨɫɵ ɧɚ 0,07 ɬɵɫ.ɬ. ɡɚ ɫɱɟɬ ɜɜɨɞɚ ɜ 
ɷɤɫɩɥɭɚɬɚɰɢɸ ɨɛɴɟɤɬɚ «Ⱥɜɬɨɧɚɥɢɜ ɫɜɟɬɥɵɯ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ». ȼ Ɋɹɡɚɧɢ ɞɥɹ 
ɫɨɤɪɚɳɟɧɢɹ ɫɨɞɟɪɠɚɧɢɹ NɈx ɧɚ ɭɫɬɚɧɨɜɤɟ WSA-1 ɩɪɢɦɟɧɹɟɬɫɹ ɩɪɨɰɟɫɫ Denox. 
ɉɪɨɰɟɫɫ Denox ɧɚɩɪɚɜɥɟɧ ɧɚ ɭɞɚɥɟɧɢɟ ɨɤɫɢɞɨɜ ɚɡɨɬɚ ɢɡ ɜɵɛɪɨɫɨɜ ɨɬɯɨɞɹɳɢɯ ɝɚɡɨɜ. 
ɇɉɁ ɨɩɚɫɧɵ ɞɥɹ ɩɪɢɪɨɞɵ ɢɡ-ɡɚ ɜɨɡɦɨɠɧɵɯ ɪɚɡɥɢɜɨɜ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ, ɩɨɷɬɨɦɭ 
ɧɟɨɛɯɨɞɢɦɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɢɯ ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ. Ⱦɥɹ ɷɬɨɝɨ ɜ ɉɟɪɦɢ ɩɪɨɜɨɞɹɬɫɹ 
ɟɠɟɝɨɞɧɵɟ ɭɱɟɧɢɹ ɩɨ ɥɢɤɜɢɞɚɰɢɢ ɪɚɡɥɢɜɨɜ ɢ ɟɠɟɦɟɫɹɱɧɵɟ ɬɪɟɧɢɪɨɜɤɢ, ɞɢɚɝɧɨɫɬɢɤɚ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɜɵɧɨɫ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ. ȼ ɋɚɪɚɬɨɜɟ – ɨɛɫɥɟɞɨɜɚɧɢɟ 
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ɝɟɪɦɟɬɢɱɧɨɫɬɢ ɪɟɡɟɪɜɭɚɪɨɜ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɨɬɫɟɱɧɨɝɨ ɞɪɟɧɚɠɚ, ɥɢɤɜɢɞɚɰɢɹ 
ɧɟɮɬɟɚɦɛɚɪɨɜ ɢ ɲɥɚɦɨɧɚɤɨɩɢɬɟɥɟɣ, ɬɟɯɧɢɱɟɫɤɚɹ ɪɟɤɭɥɶɬɢɜɚɰɢɹ ɡɚɝɪɹɡɧɟɧɧɨɣ ɩɨɱɜɵ. 

 

1.3.1 ȼɵɛɪɨɫɵ ɜ ɚɬɦɨɫɮɟɪɭ 

 

ɋɬɚɬɢɫɬɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɩɨ ɤɨɥɢɱɟɫɬɜɭ ɜɵɛɪɨɫɨɜ ɩɪɨɦɵɲɥɟɧɧɨɫɬɶɸ ɩɨɤɚɡɵɜɚɸɬ, 
ɱɬɨ ɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɚ ɨɬɜɟɬɫɬɜɟɧɧɚ ɡɚ ɡɧɚɱɢɬɟɥɶɧɭɸ ɞɨɥɸ ɡɚɝɪɹɡɧɟɧɢɹ ɚɬɦɨɫɮɟɪɵ – 

11%, ɨɫɨɛɟɧɧɨ ɷɬɨ ɨɬɧɨɫɢɬɫɹ ɤ ɨɤɫɢɞɚɦ ɫɟɪɵ. ɇɟɤɨɬɨɪɵɟ ɞɚɧɧɵɟ ɡɚ 2007 ɝɨɞ ɛɵɥɢ 
ɨɩɭɛɥɢɤɨɜɚɧɵ WWF 1ɩɨ ɜɵɛɪɨɫɚɦ ɜ ɚɬɦɨɫɮɟɪɭ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɢ ɞɪɭɝɢɦ ɜɢɞɚɦ 
ɜɨɡɞɟɣɫɬɜɢɣ, ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 1.6,1.7,1.10,1.12,1.15. 

 
Ɍɚɛɥɢɰɚ 1.6 – ɋɭɦɦɚɪɧɵɟ ɜɵɛɪɨɫɵ ɨɤɫɢɞɨɜ ɚɡɨɬɚ ɧɚ ɪɨɫɫɢɣɫɤɢɯ ɇɉɁ 
 ȼɵɛɪɨɫɵ ɜ ɚɬɦɨɫɮɟɪɭ NɈx 

ɍɞɟɥɶɧɵɣ 
ɩɨɤɚɡɚɬɟɥɶ, 
ɬ/ɬɵɫ.ɬ ɫɵɪɶɹ 

 
 NOx ɬɵɫ. ɬ. 

ɉɟɪɜɢɱɧɚɹ 
ɩɟɪɟɪɚɛɨɬɤɚ 
ɧɟɮɬɹɧɨɝɨ 
ɫɵɪɶɹ, ɬɵɫ. ɬ 

ȺɈ «Ⱥɧɬɢɩɢɧɫɤɢɣ ɇɉɁ» 0,010308632 3 000 000 0,0000034 
ɈɈɈ «Ⱥɮɢɩɫɤɢɣ ɇɉɁ» 0,0228 2 511 400 0,0000091 
ɈɈɈ «ɉɈ «Ʉɢɪɢɲɢɧɟɮɬɟɨɪɝɫɢɧɬɟɡ» 1,77 20 108 600 0,0000880 
ɈɈɈ «ɅɍɄɈɃɅ–
ȼɨɥɝɨɝɪɚɞɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɚ» 

1,326 9 589 200 0,0001383 

ɈɈɈ «ɅɍɄɈɃɅ–
ɇɢɠɟɝɨɪɨɞɧɟɮɬɟɨɪɝɫɢɧɬɟɡ» 

0,808 14 255 900 0,0000567 

ɈɈɈ «ɅɍɄɈɃɅ–
ɉɟɪɦɧɟɮɬɟɨɪɝɫɢɧɬɟɡ» 

0,87 11 849 400 0,0000734 

ɈɈɈ «ɅɍɄɈɃɅ–
ɍɯɬɚɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɚ» 

0,122 3 561 900 0,0000343 

ɈɈɈ «ɇɢɠɧɟɜɚɪɬɨɜɫɤɨɟ 
ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɟ 
ɨɛɴɟɞɢɧɟɧɢɟ» 

0,185 4 000 000 0,0000463 

ɁȺɈ «ɉɟɬɪɨɫɚɯ» 0,062 200 000 0,0003100 
ɁȺɈ «Ɋɹɡɚɧɫɤɢɣ ɇɉɁ» 2,69 14 564 800 0,0001847 
ɉȺɈ «ɋɚɪɚɬɨɜɫɤɢɣ ɇɉɁ» 0,732 6 100 000 0,0001240 
ɈȺɈ «ɋɥɚɜɧɟɮɬɶ-
əɪɨɫɥɚɜɧɟɮɬɟɨɪɝɫɢɧɬɟɡ» 
 

1,301 12 577 100 0,0001034 

   

                                                 
1 Ⱥ. Ʉɧɢɠɧɢɤɨɜ, ɇ. ɉɭɫɟɧɤɨɜɚ, ȿ. ɋɨɥɧɰɟɜɚ. ɋɨɰɢɚɥɶɧɨ-ɷɤɨɥɨɝɢɱɟɫɤɢ ɜɡɝɥɹɞ ɧɚ ɪɨɫɫɢɣɫɤɭɸ 
ɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɭ. – Ɇ: ȼɫɟɦɢɪɧɵɣ ɮɨɧɞ ɞɢɤɨɣ ɩɪɢɪɨɞɵ (WWF), 2008. 

http://www.refinery.yaroslavl.su/index.php?module=fakts
http://www.refinery.yaroslavl.su/index.php?module=fakts
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Ɍɚɛɥɢɰɚ 1.7 – ɋɭɦɦɚɪɧɵɟ ɜɵɛɪɨɫɵ ɨɤɫɢɞɨɜ ɫɟɪɵ ɧɚ ɪɨɫɫɢɣɫɤɢɯ ɇɉɁ  
 ȼɵɛɪɨɫɵ ɜ ɚɬɦɨɫɮɟɪɭ SɈx 

ɍɞɟɥɶɧɵɣ 
ɩɨɤɚɡɚɬɟɥɶ, 
ɬ/ɬɵɫ.ɬ ɫɵɪɶɹ  ɬɨɧɧ SOx 

ɩɟɪɜɢɱɧɚɹ 
ɩɟɪɟɪɚɛɨɬɤɚ 
ɧɟɮɬɹɧɨɝɨ ɫɵɪɶɹ 
ɬɵɫ. ɬ 

ȺɈ «Ⱥɧɬɢɩɢɧɫɤɢɣ ɇɉɁ» 0,000022579 3 000 000 0,000008 
ɈɈɈ «Ⱥɮɢɩɫɤɢɣ ɇɉɁ» 0,0000401 2 511 400 0,000016 
ɈɈɈ «ɉɈ 
«Ʉɢɪɢɲɢɧɟɮɬɟɨɪɝɫɢɧɬɟɡ» 

8,69 20 108 600 0,432153 

ɈɈɈ «ɅɍɄɈɃɅ–
ȼɨɥɝɨɝɪɚɞɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɚ» 

2,016 9 589 200 0,210237 

ɈɈɈ «ɅɍɄɈɃɅ–
ɇɢɠɟɝɨɪɨɞɧɟɮɬɟɨɪɝɫɢɧɬɟɡ» 

5,124 14 255 900 0,359430 

ɈɈɈ «ɅɍɄɈɃɅ–
ɉɟɪɦɧɟɮɬɟɨɪɝɫɢɧɬɟɡ» 

1,54 11 849 400 0,129964 

ɈɈɈ «ɅɍɄɈɃɅ–
ɍɯɬɚɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɚ» 

0,087 3 561 900 0,024425 

ɈɈɈ «ɇɢɠɧɟɜɚɪɬɨɜɫɤɨɟ 
ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɟ 
ɨɛɴɟɞɢɧɟɧɢɟ» 

0,0012 4 000 000 0,000300 

ɁȺɈ «ɉɟɬɪɨɫɚɯ» 0,009 200 000 0,045000 
ɁȺɈ «Ɋɹɡɚɧɫɤɢɣ ɇɉɁ» 9,59 14 564 800 0,658437 
ɉȺɈ «ɋɚɪɚɬɨɜɫɤɢɣ ɇɉɁ» 2,07 6 100 000 0,350723 
ɈȺɈ «ɋɥɚɜɧɟɮɬɶ-
əɪɨɫɥɚɜɧɟɮɬɟɨɪɝɫɢɧɬɟɡ» 

4,285 12 577 100 0,340699 
 

 
ɗɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɤɨɬɥɵ, ɨɛɨɝɪɟɜɚɬɟɥɢ ɢ ɤɚɬɚɥɢɬɢɱɟɫɤɢɣ ɤɪɟɤɢɧɝ ɹɜɥɹɸɬɫɹ 

ɨɫɧɨɜɧɵɦɢ ɢɫɬɨɱɧɢɤɚɦɢ ɜɵɛɪɨɫɨɜ ɨɤɢɫɢ ɢ ɞɜɭɨɤɢɫɢ ɭɝɥɟɪɨɞɚ, ɨɤɫɢɞɨɜ ɚɡɨɬɚ (NOx), 

ɬɜɟɪɞɵɯ ɱɚɫɬɢɰ ɢ ɨɤɫɢɞɨɜ ɫɟɪɵ (SOx) ɜ ɚɬɦɨɫɮɟɪɭ. 
ɉɪɨɰɟɫɫɵ ɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɢ ɬɪɟɛɭɸɬ ɛɨɥɶɲɢɯ ɡɚɬɪɚɬ ɷɧɟɪɝɢɢ; ɨɛɵɱɧɨ ɛɨɥɟɟ 60 

% ɜɵɛɪɨɫɨɜ ɜ ɚɬɦɨɫɮɟɪɭ ɇɉɁ ɫɜɹɡɚɧɨ ɫ ɩɪɨɢɡɜɨɞɫɬɜɨɦ ɷɧɟɪɝɢɢ ɞɥɹ ɪɚɡɥɢɱɧɵɯ 
ɩɪɨɰɟɫɫɨɜ. ɍɫɬɚɧɨɜɤɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɟɪɵ ɬɚɤɠɟ ɜɧɨɫɹɬ ɜɤɥɚɞ ɜ ɷɬɢ ɜɵɛɪɨɫɵ. Ɂɚɦɟɧɚ 
ɤɚɬɚɥɢɡɚɬɨɪɨɜ ɢ ɤɨɤɫɨɜɚɧɢɟ ɩɪɢɜɨɞɹɬ ɤ ɜɵɛɪɨɫɭ ɬɜɟɪɞɵɯ ɱɚɫɬɢɰ. Ʌɟɬɭɱɢɟ ɨɪɝɚɧɢɱɟɫɤɢɟ 
ɫɨɟɞɢɧɟɧɢɹ (ɅɈɋ) ɜɵɞɟɥɹɸɬɫɹ ɩɪɢ ɯɪɚɧɟɧɢɢ ɢ ɩɟɪɟɜɚɥɤɟ ɧɟɮɬɢ ɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ, 
ɨɱɢɫɬɧɵɦɢ ɫɨɨɪɭɠɟɧɢɹɦɢ ɡɚɜɨɞɨɜ; ɜɵɞɟɥɹɸɬɫɹ ɬɚɤɠɟ ɧɟɨɪɝɚɧɢɡɨɜɚɧɧɵɟ ɜɵɛɪɨɫɵ ɨɬ 
ɮɥɚɧɰɟɜ, ɤɥɚɩɚɧɨɜ, ɭɩɥɨɬɧɟɧɢɣ ɢ ɞɪɟɧɚɠɧɵɯ ɨɬɜɟɪɫɬɢɣ. Ⱦɪɭɝɢɟ ɜɵɛɪɨɫɵ ɜ ɚɬɦɨɫɮɟɪɭ: 
H2S (ɫɟɪɨɜɨɞɨɪɨɞ), NH3 (ɚɦɦɢɚɤ), ȻɌɄ (ɛɟɧɡɨɥ-ɬɨɥɭɨɥ-ɤɫɢɥɨɥ), CS2 (ɫɟɪɨɭɝɥɟɪɨɞ), COS 
(ɫɭɥɶɮɢɞ ɤɪɛɨɧɢɥɚ), HF (ɮɬɨɪɨɜɨɞɨɪɨɞ) ɢ ɦɟɬɚɥɥɵ (V, Ni ɢ ɞɪɭɝɢɟ) ɜ ɤɚɱɟɫɬɜɟ 
ɤɨɦɩɨɧɟɧɬɨɜ ɬɜɟɪɞɵɯ ɱɚɫɬɢɰ ɜ ɜɵɛɪɨɫɚɯ. Ɍɚɛɥɢɰɚ 1.8 ɞɚɟɬ ɨɱɟɧɶ ɤɪɚɬɤɢɣ ɨɛɡɨɪ 
ɨɫɧɨɜɧɵɯ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ, ɜɵɛɪɚɫɵɜɚɟɦɵɯ ɬɢɩɢɱɧɵɦɢ ɇɉɁ, ɢ ɢɯ ɨɫɧɨɜɧɵɟ 
ɢɫɬɨɱɧɢɤɢ. 
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Ɍɚɛɥɢɰɚ 1.8 – Ɉɫɧɨɜɧɵɟ ɡɚɝɪɹɡɧɢɬɟɥɢ ɜɨɡɞɭɯɚ ɢ ɢɯ ɨɫɧɨɜɧɵɟ ɢɫɬɨɱɧɢɤɢ ɧɚ ɇɉɁ 
 

Ɉɫɧɨɜɧɵɟ ɡɚɝɪɹɡɧɢɬɟɥɢ 
ɜɨɡɞɭɯɚ 

Ɉɫɧɨɜɧɵɟ ɢɫɬɨɱɧɢɤɢ 

Ⱦɢɨɤɫɢɞ ɭɝɥɟɪɨɞɚ Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɩɟɱɢ, ɤɨɬɥɵ, ɝɚɡɨɜɵɟ ɬɭɪɛɢɧɵ 
Ɋɟɝɟɧɟɪɚɬɨɪɵ ɭɫɬɚɧɨɜɨɤ ɎɄɄ (ɮɥɸɢɞ ɤɚɬɚɥɢɬɢɱɟɫɤɢɣ 
ɤɪɟɤɢɧɝ) 
Ʉɨɬɥɵ ɋɈ 
Ɏɚɤɟɥɶɧɵɟ ɫɢɫɬɟɦɵ 
ɉɟɱɢ ɞɥɹ ɫɠɢɝɚɧɢɹ ɨɬɯɨɞɨɜ 
Ɂɚɜɨɞɵ ɋɍȽ ɪɚɡɞɟɥɟɧɢɹ ɋɈ2 

Ɉɤɢɫɶ ɭɝɥɟɪɨɞɚ Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɩɟɱɢ ɢ ɤɨɬɥɵ 
Ɋɟɝɟɧɟɪɚɬɨɪɵ ɭɫɬɚɧɨɜɨɤ ɎɄɄ 
Ʉɨɬɥɵ ɋɈ 
ɍɫɬɚɧɨɜɤɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɟɪɵ 
Ɏɚɤɟɥɶɧɵɟ ɫɢɫɬɟɦɵ 
ɉɟɱɢ ɞɥɹ ɫɠɢɝɚɧɢɹ ɨɬɯɨɞɨɜ 

Ɉɤɫɢɞɵ ɚɡɨɬɚ (NOɯ) Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɩɟɱɢ, ɤɨɬɥɵ, ɝɚɡɨɜɵɟ ɬɭɪɛɢɧɵ 
Ɋɟɝɟɧɟɪɚɬɨɪɵ ɭɫɬɚɧɨɜɨɤ ɎɄɄ 
ɍɫɬɚɧɨɜɤɚ ɩɪɨɤɚɥɤɢ ɧɟɮɬɹɧɨɝɨ ɤɨɤɫɚ 
Ʉɨɬɥɵ ɋɈ 
ɉɟɱɢ ɞɥɹ ɫɠɢɝɚɧɢɹ ɨɬɯɨɞɨɜ 
Ɏɚɤɟɥɶɧɵɟ ɫɢɫɬɟɦɵ 

Ɂɚɤɢɫɶ ɚɡɨɬɚ Ɋɟɝɟɧɟɪɚɬɨɪɵ ɭɫɬɚɧɨɜɨɤ ɎɄɄ 
 

Ɍɜɟɪɞɵɟ ɱɚɫɬɢɰɵ (ɜɤɥɸɱɚɹ 
ɦɟɬɚɥɥɵ) 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɩɟɱɢ ɢ ɤɨɬɥɵ, ɨɫɨɛɟɧɧɨ ɩɪɢ ɫɠɢɝɚɧɢɢ 
ɠɢɞɤɨɝɨ ɧɟɮɬɟɡɚɜɨɞɫɤɨɝɨ ɬɨɩɥɢɜɚ 
Ɋɟɝɟɧɟɪɚɬɨɪɵ ɭɫɬɚɧɨɜɨɤ ɎɄɄ 
Ʉɨɬɥɵ ɋɈ 
ɍɫɬɚɧɨɜɤɢ ɤɨɤɫɨɜɚɧɢɹ 
ɉɟɱɢ ɞɥɹ ɫɠɢɝɚɧɢɹ ɨɬɯɨɞɨɜ 

Ɉɤɫɢɞɵ ɫɟɪɵ Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɩɟɱɢ, ɤɨɬɥɵ, ɝɚɡɨɜɵɟ ɬɭɪɛɢɧɵ 
Ɋɟɝɟɧɟɪɚɬɨɪɵ ɭɫɬɚɧɨɜɨɤ ɎɄɄ 
Ʉɨɬɥɵ ɋɈ 
ɍɫɬɚɧɨɜɤɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɟɪɵ 
Ɏɚɤɟɥɶɧɵɟ ɫɢɫɬɟɦɵ 
ɉɟɱɢ ɞɥɹ ɫɠɢɝɚɧɢɹ ɨɬɯɨɞɨɜ 

Ʌɟɬɭɱɢɟ ɨɪɝɚɧɢɱɟɫɤɢɟ 
ɫɨɟɞɢɧɟɧɢɹ (ɅɈɋ) 

Ɉɛɴɟɤɬɵ ɞɥɹ ɯɪɚɧɟɧɢɣ ɢ ɨɛɪɚɛɨɬɤɢ 
ɍɫɬɚɧɨɜɤɢ ɫɟɩɚɪɚɰɢɢ ɝɚɡɨɜ 
ɋɢɫɬɟɦɵ ɪɚɡɞɟɥɟɧɢɹ ɧɟɮɬɟɩɪɨɞɭɤɬɚ/ɜɨɞɵ 
ɇɟɤɨɧɬɪɨɥɢɪɭɟɦɵɟ ɜɵɛɪɨɫɵ (ɤɥɚɩɚɧɵ, ɮɥɚɧɰɵ ɢ ɬ.ɞ.) 
ȼɵɩɭɫɤɧɵɟ ɨɬɜɟɪɫɬɢɹ 
Ɏɚɤɟɥɶɧɵɟ ɫɢɫɬɟɦɵ 

 

ɍɝɥɟɤɢɫɥɵɣ ɝɚɡ (CO2) ɫɱɢɬɚɟɬɫɹ ɩɚɪɧɢɤɨɜɵɦ ɝɚɡɨɦ, ɤɨɬɨɪɵɣ ɧɚɯɨɞɢɬɫɹ ɜ ɮɨɤɭɫɟ 
ɞɢɫɤɭɫɫɢɢ ɨ ɝɥɨɛɚɥɶɧɨɦ ɢɡɦɟɧɟɧɢɢ ɤɥɢɦɚɬɚ. Ɉɫɧɨɜɧɨɣ ɢɫɬɨɱɧɢɤ ɜɵɛɪɨɫɨɜ CO2 – ɷɬɨ 
ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɧɟɪɝɢɢ. ɋɨ ɜɪɟɦɟɧɢ ɩɟɪɜɨɝɨ ɧɟɮɬɹɧɨɝɨ ɤɪɢɡɢɫɚ ɜ 1973 ɝɨɞɭ 
ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɟ ɡɚɜɨɞɵ ɩɪɟɞɩɪɢɧɹɥɢ ɫɨɜɦɟɫɬɧɵɟ ɭɫɢɥɢɹ ɞɥɹ ɩɨɜɵɲɟɧɢɹ 
ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɢ. ɇɟɫɦɨɬɪɹ ɧɚ ɷɬɢ ɦɟɪɵ ɷɧɟɪɝɨɫɛɟɪɟɠɟɧɢɹ, ɫɩɪɨɫ ɷɧɟɪɝɢɢ ɧɚ 
ɇɉɁ ɭɜɟɥɢɱɢɥɫɹ ɢɡ-ɡɚ ɭɠɟɫɬɨɱɟɧɢɹ ɬɟɯɧɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɝɨɬɨɜɨɝɨ ɩɪɨɞɭɤɬɚ ɢ ɫ 
ɩɨɫɬɟɩɟɧɧɵɦ ɩɟɪɟɯɨɞɨɦ ɨɬ ɩɪɨɢɡɜɨɞɫɬɜɚ ɬɹɠɟɥɨɝɨ ɬɨɩɥɢɜɚ ɤ ɬɨɩɥɢɜɭ ɞɥɹ ɬɪɚɧɫɩɨɪɬɚ. 

Ɉɤɢɫɶ ɭɝɥɟɪɨɞɚ (ɋɈ) ɜɫɟɝɞɚ ɜɵɫɬɭɩɚɟɬ ɤɚɤ ɩɪɨɦɟɠɭɬɨɱɧɵɣ ɩɪɨɞɭɤɬ ɩɪɨɰɟɫɫɨɜ 
ɫɝɨɪɚɧɢɹ, ɜ ɱɚɫɬɧɨɫɬɢ, ɩɪɢ ɧɟɫɬɟɯɢɨɦɟɬɪɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ ɝɨɪɟɧɢɹ. Ɍɟɦ ɧɟ ɦɟɧɟɟ, 
ɨɬɧɨɲɟɧɢɟ ɜɵɛɪɨɫɨɜ CO ɫ ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ ɡɚɜɨɞɨɜ ɧɟ ɨɱɟɧɶ ɜɵɫɨɤɨɟ ɩɨ 
ɫɪɚɜɧɟɧɢɸ ɫ CO2. 

Ɉɤɫɢɞɵ ɚɡɨɬɚ (NOx) ɩɪɢ ɩɨɩɚɞɚɧɢɢ ɜ ɚɬɦɨɫɮɟɪɭ ɦɨɝɭɬ ɫɨɟɞɢɧɹɬɶɫɹ ɫ ɜɨɞɨɣ ɢ 
ɫɬɚɬɶ ɱɚɫɬɶɸ «ɤɢɫɥɨɬɧɵɯ ɞɨɠɞɟɣ». Ʉɪɨɦɟ ɬɨɝɨ, NOx ɜ ɫɨɱɟɬɚɧɢɢ ɫ ɥɟɬɭɱɢɦɢ 
ɨɪɝɚɧɢɱɟɫɤɢɦɢ ɫɨɟɞɢɧɟɧɢɹɦɢ ɢ ɫɨɥɧɟɱɧɵɦ ɫɜɟɬɨɦ ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ ɨɛɪɚɡɨɜɚɧɢɸ 
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ɩɪɢɡɟɦɧɨɝɨ ɨɡɨɧɚ. ɂɫɬɨɱɧɢɤɚɦɢ NOx ɜ ɨɫɧɨɜɧɨɦ ɹɜɥɹɸɬɫɹ ɩɪɨɰɟɫɫɵ ɝɨɪɟɧɢɹ; ɩɪɢ 
ɫɝɨɪɚɧɢɢ ɬɨɩɥɢɜɚ ɚɡɨɬ ɩɪɟɨɛɪɚɡɭɟɬɫɹ ɜ ɫɦɟɫɶ NO2 ɢ NO. ɍɫɥɨɜɢɹ ɝɨɪɟɧɢɹ ɢɝɪɚɸɬ ɡɞɟɫɶ 
ɜɚɠɧɭɸ ɪɨɥɶ. N2O (ɜɟɫɟɥɹɳɢɣ ɝɚɡ) ɹɜɥɹɟɬɫɹ ɦɨɳɧɵɦ ɩɚɪɧɢɤɨɜɵɦ ɝɚɡɨɦ, ɤɨɬɨɪɵɣ 
ɬɚɤɠɟ ɫɩɨɫɨɛɫɬɜɭɟɬ ɪɚɡɪɭɲɟɧɢɸ ɫɬɪɚɬɨɫɮɟɪɧɨɝɨ ɨɡɨɧɚ. 

ȼɵɛɪɨɫɵ ɬɜɟɪɞɵɯ ɱɚɫɬɢɰ ɜɵɡɜɚɧɵ ɫɠɢɝɚɧɢɟɦ ɠɢɞɤɨɝɨ ɬɨɩɥɢɜɚ, ɞɪɭɝɢɦ 
ɜɚɠɧɵɦ ɢɫɬɨɱɧɢɤɨɦ ɹɜɥɹɟɬɫɹ ɭɫɬɚɧɨɜɤɚ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ – ɩɪɨɰɟɫɫɵ 
ɪɟɝɟɧɟɪɚɰɢɢ ɤɚɬɚɥɢɡɚɬɨɪɚ. ɑɚɫɬɢɰɵ, ɫɨɞɟɪɠɚɳɢɟ ɬɨɤɫɢɱɟɫɤɢɟ ɜɟɳɟɫɬɜɚ (ɧɚɩɪɢɦɟɪ, 
ɬɹɠɟɥɵɟ ɦɟɬɚɥɥɵ ɢ ɩɨɥɢɰɢɤɥɢɱɟɫɤɢɟ ɚɪɨɦɚɬɢɱɟɫɤɢɟ ɭɝɥɟɜɨɞɨɪɨɞɵ), ɩɪɟɞɫɬɚɜɥɹɸɬ 
ɨɫɨɛɵɣ ɢɧɬɟɪɟɫ ɜ ɤɨɧɬɟɤɫɬɟ ɷɤɨɥɨɝɢɱɧɨɫɬɢ ɩɪɨɰɟɫɫɨɜ ɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɢ. 

Ɉɤɫɢɞ ɫɟɪɵ (SO2) ɩɪɢ ɜɵɞɟɥɟɧɢɢ ɜ ɚɬɦɨɫɮɟɪɭ ɦɨɠɟɬ ɫɨɟɞɢɧɹɬɶɫɹ ɫ 
ɚɬɦɨɫɮɟɪɧɨɣ ɜɥɚɝɨɣ ɢ ɨɛɪɚɡɨɜɵɜɚɬɶ ɫɟɪɧɢɫɬɭɸ ɤɢɫɥɨɬɭ – ɤɨɦɩɨɧɟɧɬ «ɤɢɫɥɨɬɧɵɯ 
ɞɨɠɞɟɣ». Ɉɫɧɨɜɧɨɣ ɢɫɬɨɱɧɢɤ ɜɵɛɪɨɫɨɜ SO2 ɜ ɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɟ – ɧɚɝɪɟɜ ɫɵɪɶɹ ɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɨɬɨɤɨɜ ɡɚ ɫɱɟɬ ɫɠɢɝɚɧɢɹ ɬɨɩɥɢɜɚ ɫɨɛɫɬɜɟɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ. ɉɪɢ 
ɫɠɢɝɚɧɢɢ ɫɟɪɚ ɬɨɩɥɢɜɚ ɩɪɟɨɛɪɚɡɭɟɬɫɹ ɜ SO2. ɉɪɢ ɧɟɞɨɫɬɚɬɨɱɧɨɣ ɦɨɳɧɨɫɬɢ ɩɪɨɰɟɫɫɨɜ 
ɢɡɜɥɟɱɟɧɢɹ ɢɡ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɨɬɨɤɨɜ ɢ ɭɬɢɥɢɡɚɰɢɢ ɫɟɪɵ ɫɭɳɟɫɬɜɭɟɬ ɩɪɹɦɚɹ ɫɜɹɡɶ 
ɦɟɠɞɭ ɫɨɞɟɪɠɚɧɢɟɦ ɫɟɪɵ ɜ ɫɵɪɶɟ ɢ ɜɵɛɪɨɫɚɦɢ ɫ ɞɵɦɨɜɵɦɢ ɝɚɡɚɦɢ ɞɢɨɤɫɢɞɚ ɫɟɪɵ. 
ɋɨɞɟɪɠɚɧɢɟ ɫɟɪɵ ɜ ɬɨɩɥɢɜɟ ɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɢ – ɷɬɨ ɬɨɱɧɵɣ ɛɚɥɚɧɫ ɦɟɠɞɭ 
ɩɨɬɪɟɛɧɨɫɬɶɸ ɜ ɧɚɝɪɟɜɟ ɩɨɬɨɤɨɜ, ɫɨɞɟɪɠɚɧɢɟɦ ɫɟɪɵ ɜ ɫɵɪɶɟ, ɨɝɪɚɧɢɱɟɧɢɹɦɢ 
ɜɵɛɪɨɫɨɜ ɢ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶɸ. Ⱦɪɭɝɨɣ ɢɫɬɨɱɧɢɤ ɨɛɪɚɡɨɜɚɧɢɹ 
ɞɢɨɤɫɢɞɚ ɫɟɪɵ – ɝɚɡɵ ɫ ɭɫɬɚɧɨɜɨɤ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɟɪɵ ɢ ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ. ȼɜɢɞɭ 
ɧɟɩɨɥɧɨɝɨ ɨɤɢɫɥɟɧɢɹ ɧɚ ɤɚɬɚɥɢɡɚɬɨɪɟ ɥɢɛɨ ɧɟɩɨɥɧɨɝɨ ɢɡɜɥɟɱɟɧɢɹ ɢɡ ɩɪɨɞɭɤɬɨɜ 
ɪɟɚɤɰɢɢ ɱɚɫɬɶ ɫɟɪɧɢɫɬɵɯ ɫɨɟɞɢɧɟɧɢɣ ɨɫɬɚɟɬɫɹ ɜ ɞɵɦɨɜɵɯ ɝɚɡɚɯ, ɜɵɯɨɞɹɳɢɯ ɫ 
ɭɫɬɚɧɨɜɨɤ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɟɪɵ, ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ. 

Ʌɟɬɭɱɢɟ ɨɪɝɚɧɢɱɟɫɤɢɟ ɫɨɟɞɢɧɟɧɢɹ (ɅɈɋ) ɦɨɝɭɬ ɜɫɬɭɩɚɬɶ ɜ ɪɟɚɤɰɢɸ ɫ NOx ɜ 
ɩɪɢɫɭɬɫɬɜɢɢ ɫɨɥɧɟɱɧɨɝɨ ɫɜɟɬɚ, ɮɨɪɦɢɪɭɹ ɧɢɡɤɨɭɪɨɜɧɟɜɵɣ ɨɡɨɧ. Ʉɪɨɦɟ ɬɨɝɨ, ɜɵɛɪɨɫɵ 
ɥɟɬɭɱɢɯ ɨɪɝɚɧɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ ɩɪɨɛɥɟɦɚɦ, ɫɜɹɡɚɧɧɵɦ ɫ ɡɚɩɚɯɚɦɢ, 
ɤɨɬɨɪɵɟ ɜɵɡɵɜɚɸɬ ɠɚɥɨɛɵ ɫɨ ɫɬɨɪɨɧɵ ɠɢɬɟɥɟɣ ɛɥɢɡɥɟɠɚɳɢɯ ɪɚɣɨɧɨɜ. ɂɫɬɨɱɧɢɤɨɦ 
ɜɵɛɪɨɫɨɜ ɅɈɋ ɹɜɥɹɸɬɫɹ ɢɫɩɚɪɟɧɢɟ ɢ ɭɬɟɱɤɚ ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ ɮɪɚɤɰɢɣ, ɩɨɬɟɧɰɢɚɥɶɧɨ 
ɫɜɹɡɚɧɧɵɯ ɫɨ ɜɫɟɣ ɞɟɹɬɟɥɶɧɨɫɬɶɸ ɩɟɪɟɪɚɛɨɬɤɢ, ɧɚɩɪɢɦɟɪ, ɧɟɨɪɝɚɧɢɡɨɜɚɧɧɵɟ ɜɵɛɪɨɫɵ 
ɨɬ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɪɚɛɨɬɚɸɳɟɝɨ ɩɨɞ ɞɚɜɥɟɧɢɟɦ ɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɭɫɬɚɧɨɜɤɚɯ, ɩɪɢ 
ɯɪɚɧɟɧɢɢ ɢ ɪɚɫɩɪɟɞɟɥɟɧɢɢ ɩɨɬɟɪɶ ɢ ɨɬ ɢɫɩɚɪɟɧɢɣ ɩɪɢ ɨɱɢɫɬɤɟ ɫɬɨɱɧɵɯ ɜɨɞ. 
ɍɝɥɟɜɨɞɨɪɨɞɵ ɦɨɝɭɬ ɬɚɤɠɟ ɜɵɯɨɞɢɬɶ ɩɪɢ ɧɟɨɩɬɢɦɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ ɝɨɪɟɧɢɹ, ɧɨ ɷɬɨ 
ɥɢɲɶ ɧɟɛɨɥɶɲɨɣ ɜɤɥɚɞ. 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɚɧɤɟɬɢɪɨɜɚɧɢɹ ɛɵɥɢ ɨɛɪɚɛɨɬɚɧɵ ɞɚɧɧɵɟ ɩɨ ɫɭɦɦɚɪɧɵɦ 
ɜɵɛɪɨɫɚɦ ɨɬɞɟɥɶɧɵɯ ɧɨɪɦɢɪɭɟɦɵɯ ɜɟɳɟɫɬɜ ɞɥɹ ɪɨɫɫɢɣɫɤɢɯ ɇɉɁ (ɪɢɫɭɧɨɤ 1.18). 

Ⱥɧɚɥɢɡ ɩɨɤɚɡɚɥ, ɱɬɨ ɤ ɨɫɧɨɜɧɵɦ ɡɚɝɪɹɡɧɢɬɟɥɹɦ, ɤɨɬɨɪɵɟ ɛɭɞɭɬ ɫɱɢɬɚɬɶɫɹ ɦɚɪɤɟɪɧɵɦɢ 
ɜɟɳɟɫɬɜɚɦɢ, ɦɨɠɧɨ ɨɬɧɟɫɬɢ 12 ɢɡ ɨɛɳɟɝɨ ɱɢɫɥɚ, ɜɧɨɫɹɳɢɯ ɦɚɤɫɢɦɚɥɶɧɵɣ ɜɤɥɚɞ ɜ 
ɡɚɝɪɹɡɧɟɧɢɟ ɚɬɦɨɫɮɟɪɵ. ȼɚɥɨɜɵɣ ɜɵɛɪɨɫ ɷɬɢɯ ɜɟɳɟɫɬɜ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 1.9. 



ɂɌɋ 30–2017 

45 
 

Ɍɚɛɥɢɰɚ 1.9 – ȼɚɥɨɜɵɣ ɜɵɛɪɨɫ ɨɫɧɨɜɧɵɯ ɜɟɳɟɫɬɜ ɇɉɁ 

ȼɟɳɟɫɬɜɚ ȼɚɥɨɜɵɣ ɜɵɛɪɨɫ, 
ɬ/ɝɨɞ 

ɋɟɪɵ ɞɢɨɤɫɢɞ 19908,25 
ɍɝɥɟɜɨɞɨɪɨɞɵ ɩɪɟɞɟɥɶɧɵɟ C1-C-5 (ɢɫɤɥɸɱɚɹ ɦɟɬɚɧ) 11928,014 

Ⱥɡɨɬɚ ɞɢɨɤɫɢɞ 6917,9 

ɍɝɥɟɜɨɞɨɪɨɞɵ ɩɪɟɞɟɥɶɧɵɟ C6-C10 6528,9 

ɍɝɥɟɪɨɞɚ ɨɤɫɢɞ 5565,26 

Ⱥɡɨɬɚ ɨɤɫɢɞ 1806,3 
ɉɵɥɶ ɧɟɨɪɝɚɧɢɱɟɫɤɚɹ ɫ ɫɨɞɟɪɠɚɧɢɟɦ ɤɪɟɦɧɢɹ ɦɟɧɟɟ 20, 20 – 
70, ɚ ɬɚɤɠɟ ɛɨɥɟɟ 70 ɩɪɨɰɟɧɬɨɜ 890,35 

Ɇɟɬɚɧ 849,2 
ɍɝɥɟɜɨɞɨɪɨɞɵ ɩɪɟɞɟɥɶɧɵɟ C12-C-19 759,64 
Ⱥɦɢɥɟɧɵ (ɫɦɟɫɶ ɢɡɨɦɟɪɨɜ) 674,4 

ɍɝɥɟɪɨɞɚ ɞɢɨɤɫɢɞ 543,36 
 

 

Ɋɢɫɭɧɨɤ 1.18 – ɋɭɦɦɚɪɧɵɟ ɫɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɫɬɨɱɧɵɟ ɜɨɞɵ ɜɟɳɟɫɬɜ 

 

1.3.2 ɋɛɪɨɫɵ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ 

 

ɇɉɁ ɩɨɬɪɟɛɥɹɸɬ ɜɨɞɭ ɧɚ ɩɨɫɬɨɹɧɧɨɣ ɨɫɧɨɜɟ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɜɨɞɧɨɝɨ ɛɚɥɚɧɫɚ 
ɩɚɪɚ, ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ, ɜɨɞɵ ɫɢɫɬɟɦɵ ɷɧɟɪɝɨɫɧɚɛɠɟɧɢɹ ɢ ɫɯɟɦ ɩɨɞɚɱɢ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɜɨɞɵ. ȼɨɞɚ ɬɚɤɠɟ ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɨɩɟɪɚɰɢɹɯ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ɇɟɤɨɬɨɪɵɟ ɞɚɧɧɵɟ ɩɨ ɤɨɥɢɱɟɫɬɜɭ ɢɫɩɨɥɶɡɭɟɦɨɣ ɧɚ ɇɉɁ ɜɨɞɵ ɩɪɢɜɟɞɟɧɵ ɜ 
ɨɛɡɨɪɟ WWF. 
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Ɍɚɛɥɢɰɚ 1.10 – Ʉɨɥɢɱɟɫɬɜɨ ɜɨɞɵ ɢɡ ɜɨɞɧɵɯ ɢɫɬɨɱɧɢɤɨɜ, ɢɫɩɨɥɶɡɭɟɦɨɣ ɧɚ ɇɉɁ  

 

Ɉɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɡɚɛɢɪɚɟɦɨɣ ɜɨɞɵ 

ɬɵɫ.ɤɭɛ.ɦ. 
ɉɟɪɜɢɱɧɚɹ 
ɩɟɪɟɪɚɛɨɬɤɚ 
ɧɟɮɬɹɧɨɝɨ ɫɵɪɶɹ, 
ɬɵɫ. ɬ 

ɍɞɟɥɶɧɵɣ 
ɩɨɤɚɡɚɬɟɥɶ, 
ɤɭɛ.ɦ/ɬɵɫ.ɬ 

ȺɈ «Ⱥɧɬɢɩɢɧɫɤɢɣ ɇɉɁ» 4,5 3 000 000 0,0015 
ɈɈɈ «Ⱥɮɢɩɫɤɢɣ ɇɉɁ» 1542,8 2 511 400 0,6100 
ɈɈɈ «ɉɈ 
«Ʉɢɪɢɲɢɧɟɮɬɟɨɪɝɫɢɧɬɟɡ» – 20 108 600 — 

ɈɈɈ «ɅɍɄɈɃɅ–
ȼɨɥɝɨɝɪɚɞɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɚ» 7 798,4 9 589 200 0,8100 

ɈɈɈ «ɅɍɄɈɃɅ–
ɇɢɠɟɝɨɪɨɞɧɟɮɬɟɨɪɝɫɢɧɬɟɡ» 451,9 14 255 900 0,0300 

ɈɈɈ «ɅɍɄɈɃɅ–
ɉɟɪɦɧɟɮɬɟɨɪɝɫɢɧɬɟɡ» 25 733 11 849 400 2,1700 

ɈɈɈ «ɅɍɄɈɃɅ–
ɍɯɬɚɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɚ» — 3 561 900 — 

ɈɈɈ «ɇɢɠɧɟɜɚɪɬɨɜɫɤɨɟ 
ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɟ 
ɨɛɴɟɞɢɧɟɧɢɟ» 

61,6 4 000 000 0,0200 

ɁȺɈ «ɉɟɬɪɨɫɚɯ» 425,8 200 000 2,1300 
ɁȺɈ «Ɋɹɡɚɧɫɤɢɣ ɇɉɁ» 32 417 14 564 800 2,2300 
ɉȺɈ «ɋɚɪɚɬɨɜɫɤɢɣ ɇɉɁ» 3162,66 6 100 000 0,4700 
ɈȺɈ «ɋɥɚɜɧɟɮɬɶ-
əɪɨɫɥɚɜɧɟɮɬɟɨɪɝɫɢɧɬɟɡ» 8 482 12 577 100 0,6700 

 

ɂɡ ɫɢɫɬɟɦ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɡɚɜɨɞɨɜ ɫɭɳɟɫɬɜɭɸɬ ɫɥɟɞɭɸɳɢɟ ɩɨɬɟɪɢ ɡɚ ɫɱɟɬ ɩɚɪɚ ɢ 
ɤɨɧɬɭɪɨɜ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ: 

ɚ) ɤɨɧɞɟɧɫɚɬɨɦ ɩɪɨɞɭɜɤɢ; 
ɛ) ɩɨɬɪɟɛɥɹɟɦɵɦ ɩɚɪɨɦ; 
ɜ) ɢɫɩɚɪɟɧɢɟɦ; 
ɝ) ɩɪɨɞɭɜɤɨɣ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɨɣ ɢ ɩɪɨɬɟɱɤɨɣ ɢɡ ɤɨɧɬɭɪɚ. 
ɉɨɬɟɪɢ ɨɬ ɩɨɠɚɪɧɵɯ ɫɯɟɦ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɦɨɝɭɬ ɜɤɥɸɱɚɬɶ ɜ ɫɟɛɹ ɩɥɚɧɨɜɵɟ 

ɩɪɨɞɭɜɤɢ, ɜɨɞɭ, ɢɫɩɨɥɶɡɭɟɦɭɸ ɞɥɹ ɬɟɫɬɢɪɨɜɚɧɢɹ ɢ/ɢɥɢ ɩɪɢɦɟɧɟɧɢɹ ɚɜɚɪɢɣɧɨɝɨ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɢ ɭɬɟɱɤɢ ɢɡ ɤɨɧɬɭɪɚ. ɑɚɫɬɶ ɩɨɬɪɟɛɥɹɟɦɨɝɨ ɩɚɪɚ, 
ɤɨɬɨɪɵɣ ɜɜɨɞɢɬɫɹ ɜ ɫɢɫɬɟɦɵ ɩɟɪɟɪɚɛɨɬɤɢ, ɜɫɬɭɩɚɟɬ ɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɵɣ ɤɨɧɬɚɤɬ ɫ 
ɪɚɡɥɢɱɧɵɦɢ ɮɪɚɤɰɢɹɦɢ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɢ ɜɟɳɟɫɬɜɚɦɢ. ɉɨɥɭɱɚɟɦɵɟ ɤɨɧɞɟɧɫɚɬɵ 
ɩɨɞɥɟɠɚɬ ɫɟɩɚɪɚɰɢɢ ɢ ɨɱɢɫɬɤɟ, ɧɚɩɪɢɦɟɪ, ɜ ɨɬɩɚɪɧɨɣ ɤɨɥɨɧɧɟ ɞɥɹ ɢɡɜɥɟɱɟɧɢɹ 
ɫɟɪɨɜɨɞɨɪɨɞɚ (H2S) ɢ ɚɦɦɢɚɤɚ (NH3) ɢɡ ɜɨɞɵ. Ɂɚɬɟɦ ɨɱɢɳɟɧɧɚɹ ɜɨɞɚ ɦɨɠɟɬ ɛɵɬɶ 
ɢɫɩɨɥɶɡɨɜɚɧɚ ɞɥɹ ɞɪɭɝɢɯ ɩɪɨɰɟɫɫɨɜ ɩɟɪɟɪɚɛɨɬɤɢ, ɬɚɤɢɯ, ɤɚɤ ɨɛɟɫɫɨɥɢɜɚɧɢɟ ɧɟɮɬɢ ɢɥɢ 
ɜɨɞɧɚɹ ɩɪɨɦɵɜɤɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɨɬɨɤɨɜ. 

ȼɨɞɚ, ɢɫɩɨɥɶɡɭɟɦɚɹ ɞɥɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɰɟɥɟɣ, ɬɚɤɢɯ, ɤɚɤ ɨɛɟɫɫɨɥɢɜɚɧɢɟ ɧɟɮɬɢ 
ɢɥɢ ɩɪɨɦɵɜɤɚ, ɛɭɞɟɬ ɜɫɬɭɩɚɬɶ ɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɵɣ ɤɨɧɬɚɤɬ ɫ ɧɟɮɬɶɸ ɢɥɢ ɞɪɭɝɢɦɢ 
ɮɪɚɤɰɢɹɦɢ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɢ ɫɨɟɞɢɧɟɧɢɹɦɢ. ɉɪɨɦɵɜɨɱɧɚɹ ɜɨɞɚ ɢ/ɢɥɢ ɩɚɪ, 
ɢɫɩɨɥɶɡɭɟɦɵɟ ɞɥɹ ɨɱɢɫɬɤɢ ɢ ɜ ɫɢɫɬɟɦɚɯ ɩɪɨɞɭɜɤɢ ɞɥɹ ɪɚɛɨɬ ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ 
ɨɛɫɥɭɠɢɜɚɧɢɸ, ɦɨɝɭɬ ɬɚɤɠɟ ɛɵɬɶ ɢɫɬɨɱɧɢɤɨɦ ɫɬɨɱɧɵɯ ɜɨɞ. 

Ⱦɪɭɝɢɟ ɢɫɬɨɱɧɢɤɢ ɫɬɨɱɧɵɯ ɜɨɞ ɜɤɥɸɱɚɸɬ ɫɥɟɞɭɸɳɟɟ: 
ɚ) ɜɨɞɚ ɢɡ ɪɟɡɟɪɜɭɚɪɨɜ ɫɵɪɨɣ ɧɟɮɬɢ ɢ ɩɪɨɞɭɤɬɨɜ; 
ɛ) ɥɢɜɧɟɜɵɟ ɫɬɨɤɢ, ɜɨɞɚ ɫɢɫɬɟɦɵ ɷɧɟɪɝɨɨɛɟɫɩɟɱɟɧɢɹ, ɩɚɪɨɜɨɣ ɤɨɧɞɟɧɫɚɬ ɢ/ɢɥɢ 

ɜɨɞɚ ɞɥɹ ɩɨɠɚɪɨɬɭɲɟɧɢɹ, ɜɨɞɚ, ɤɨɬɨɪɚɹ ɤɨɧɬɚɤɬɢɪɭɟɬ ɫ ɫɵɪɨɣ ɧɟɮɬɶɸ, 

http://www.refinery.yaroslavl.su/index.php?module=fakts
http://www.refinery.yaroslavl.su/index.php?module=fakts
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ɩɪɨɦɟɠɭɬɨɱɧɵɦɢ ɫɨɟɞɢɧɟɧɢɹɦɢ, ɝɨɬɨɜɵɦɢ ɩɪɨɞɭɤɬɚɦɢ, ɩɪɢɫɚɞɤɚɦɢ, ɯɢɦɢɤɚɬɚɦɢ ɢ/ɢɥɢ 
ɫɦɚɡɨɱɧɵɦɢ ɦɚɫɥɚɦɢ ɜ ɩɪɟɞɟɥɚɯ ɞɪɟɧɚɠɧɨɣ ɡɨɧɵ; 

ɜ) ɜɨɞɚ ɫ ɭɫɬɚɧɨɜɨɤ ɫɟɩɚɪɚɰɢɢ ɧɟɮɬɟɲɥɚɦɨɜ; 
ɝ) ɜɨɞɚ ɢɡ ɞɪɟɧɚɠɧɵɯ ɫɢɫɬɟɦ ɬɟɪɪɢɬɨɪɢɢ ɇɉɁ; 
ɞ) ɜɨɞɚ, ɫɛɪɚɫɵɜɚɟɦɚɹ ɩɪɢ ɩɟɪɢɨɞɢɱɟɫɤɨɣ ɩɪɨɜɟɪɤɟ ɪɟɡɟɪɜɭɚɪɨɜ ɢ 

ɝɟɪɦɟɬɢɱɧɨɫɬɢ ɬɪɭɛɨɩɪɨɜɨɞɧɵɯ ɫɨɟɞɢɧɟɧɢɣ ɢ ɪɚɛɨɬɚɯ ɩɚɫɫɢɜɢɪɨɜɚɧɢɹ ɦɟɬɚɥɥɨɜ; 
ɟ) ɜɨɞɚ ɩɨɫɥɟ ɫɚɧɢɬɚɪɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ. 
Ⱥɬɦɨɫɮɟɪɧɚɹ ɜɨɞɚ ɫ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɥɨɳɚɞɨɤ ɬɚɤɠɟ ɦɨɠɟɬ ɤɨɧɬɚɤɬɢɪɨɜɚɬɶ ɫ 

ɧɟɮɬɶɸ ɢ ɪɚɡɥɢɱɧɵɦɢ ɮɪɚɤɰɢɹɦɢ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɢ ɞɪɭɝɢɦɢ ɜɟɳɟɫɬɜɚɦɢ, ɧɚɩɪɢɦɟɪ, ɜ 
ɨɛɥɚɫɬɢ ɩɨɝɪɭɡɤɢ ɢ ɪɚɡɝɪɭɡɤɢ ɞɥɹ ɝɪɭɡɨɜɵɯ ɚɜɬɨɦɨɛɢɥɟɣ, ɜɚɝɨɧɨɜ, ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɡɨɧɚɯ, ɤɨɬɨɪɵɟ ɜɤɥɸɱɚɸɬ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɫɨɞɟɪɠɚɳɟɟ ɷɬɢ ɜɟɳɟɫɬɜɚ, ɚ ɬɚɤɠɟ ɜ ɡɨɧɟ 
ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɇɉɁ ɩɪɨɢɡɜɨɞɢɬ ɪɚɡɧɨɨɛɪɚɡɧɵɟ ɩɨɬɨɤɢ ɫɬɨɱɧɵɯ ɜɨɞ, 
ɫɨɞɟɪɠɚɳɢɯ ɪɚɫɬɜɨɪɢɦɵɟ ɢ ɧɟɪɚɫɬɜɨɪɢɦɵɟ ɜɟɳɟɫɬɜɚ, ɤɨɬɨɪɵɟ ɫɬɚɧɨɜɹɬɫɹ 
ɡɚɝɪɹɡɧɢɬɟɥɹɦɢ ɩɪɢ ɫɛɪɨɫɟ ɜ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ. Ɍɟɯɧɨɥɨɝɢɢ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ 
ɧɚɩɪɚɜɥɟɧɵ ɧɚ ɫɨɤɪɚɳɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɩɟɪɟɞ ɫɛɪɨɫɨɦ ɜ 
ɜɨɞɨɟɦɵ ɢɥɢ ɧɚ ɪɟɥɶɟɮ. 

Ɉɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜɤɥɸɱɚɸɬ: 
ɚ) ɨɛɳɟɟ ɫɨɞɟɪɠɚɧɢɟ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ; 
ɛ) ɛɢɨɯɢɦɢɱɟɫɤɭɸ ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɤɢɫɥɨɪɨɞɟ (ȻɉɄ); 
ɜ) ɯɢɦɢɱɟɫɤɭɸ ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɤɢɫɥɨɪɨɞɟ(ɏɉɄ); 
ɝ) ɚɦɦɢɚɱɧɵɣ ɚɡɨɬ, ɨɛɳɟɟ ɫɨɞɟɪɠɚɧɢɟ ɚɡɨɬɚ; 
ɞ) ɨɛɳɟɟ ɫɨɞɟɪɠɚɧɢɟ ɜɡɜɟɲɟɧɧɵɯ ɱɚɫɬɢɰ; 
ɟ) ɨɛɳɟɟ ɫɨɞɟɪɠɚɧɢɟ ɢɨɧɨɜ ɦɟɬɚɥɥɨɜ. 
ɠ) ɨɛɳɢɣ ɨɪɝɚɧɢɱɟɫɤɢɣ ɭɝɥɟɪɨɞ; 
ɡ) ɮɟɧɨɥɵ; 
ɢ) ɮɨɫɮɚɬɵ; 
ɤ) ɫɭɥɶɮɢɞɵ ɢ ɞɪɭɝɢɟ ɦɢɤɪɨɡɚɝɪɹɡɧɢɬɟɥɢ. 

ȼ Ɍɚɛɥɢɰɟ 1.11 ɩɪɢɜɟɞɟɧɚ ɤɪɚɬɤɚɹ ɢɧɮɨɪɦɚɰɢɹ ɨ ɧɟɤɨɬɨɪɵɯ ɨɫɧɨɜɧɵɯ 
ɡɚɝɪɹɡɧɢɬɟɥɹɯ ɜɨɞɵ ɢ ɢɯ ɢɫɬɨɱɧɢɤɨɜ ɧɚ ɇɉɁ. 

Ɇɟɬɨɞɵ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ ɇɉɁ – ɷɬɨ ɪɚɡɪɚɛɨɬɚɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ, ɩɨɷɬɨɦɭ ɜ 
ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɚɤɰɟɧɬ ɫɦɟɫɬɢɥɫɹ ɧɚ ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɢ ɫɨɤɪɚɳɟɧɢɟ ɡɚɝɪɹɡɧɟɧɧɵɯ 
ɩɨɬɨɤɨɜ ɫɬɨɱɧɵɯ ɜɨɞ, ɧɚɩɪɚɜɥɹɟɦɵɯ ɧɚ ɭɫɬɚɧɨɜɤɢ ɞɨɨɱɢɫɬɤɢ. 

ɇɟɤɨɬɨɪɵɟ ɞɚɧɧɵɟ ɩɨ ɫɬɨɱɧɵɦ ɜɨɞɚɦ ɩɪɢɜɟɞɟɧɨ ɜ ɨɛɡɨɪɟ WWF2. 

                                                 
2 Ⱥ. Ʉɧɢɠɧɢɤɨɜ, ɇ. ɉɭɫɟɧɤɨɜɚ, ȿ. ɋɨɥɧɰɟɜɚ. ɋɨɰɢɚɥɶɧɨ-ɷɤɨɥɨɝɢɱɟɫɤɢ ɜɡɝɥɹɞ ɧɚ ɪɨɫɫɢɣɫɤɭɸ 
ɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɭ. – Ɇ: ȼɫɟɦɢɪɧɵɣ ɮɨɧɞ ɞɢɤɨɣ ɩɪɢɪɨɞɵ (WWF), 2008. 
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Ɍɚɛɥɢɰɚ 1.11 – Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɡɚɝɪɹɡɧɟɧɢɹ ɜɨɞɵ ɜ ɩɪɨɰɟɫɫɚɯ ɧɚ ɇɉɁ 
Ɂɚɝɪɹɡɧɢɬɟɥɶ ɜɨɞɵ ɂɫɬɨɱɧɢɤ 

ɇɟɮɬɟɩɪɨɞɭɤɬ ɍɫɬɚɧɨɜɤɢ ɞɢɫɬɢɥɥɹɰɢɢ, ɝɢɞɪɨɨɱɢɫɬɤɢ, ɜɢɫɛɪɟɤɢɧɝɚ, 
ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ, ɝɢɞɪɨɤɪɟɤɢɧɝɚ, ɩɪɨɢɡɜɨɞɫɬɜɨ 
ɫɦɚɡɨɱɧɵɯ ɦɚɫɟɥ, ɨɬɪɚɛɨɬɚɧɧɚɹ ɳɟɥɨɱɶ, ɤɨɦɦɭɧɚɥɶɧɵɟ 
ɫɬɨɤɢ (ɞɨɠɞɟɜɵɟ) 

H2S (RSH) ɍɫɬɚɧɨɜɤɢ ɞɢɫɬɢɥɥɹɰɢɢ, ɝɢɞɪɨɨɱɢɫɬɤɢ, ɜɢɫɛɪɟɤɢɧɝɚ, 
ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ, ɝɢɞɪɨɤɪɟɤɢɧɝɚ, ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɦɚɫɟɥ, ɨɬɪɚɛɨɬɚɧɧɚɹ ɳɟɥɨɱɶ 

NH3 (NH4+) ɍɫɬɚɧɨɜɤɢ ɞɢɫɬɢɥɥɹɰɢɢ, ɝɢɞɪɨɨɱɢɫɬɤɢ, ɜɢɫɛɪɟɤɢɧɝɚ, 
ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ, ɝɢɞɪɨɤɪɟɤɢɧɝɚ, ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɦɚɫɟɥ, ɫɚɧɢɬɚɪɧɵɟ ɛɥɨɤɢ 

Ɏɟɧɨɥɵ ɍɫɬɚɧɨɜɤɢ ɞɢɫɬɢɥɥɹɰɢɢ, ɝɢɞɪɨɨɱɢɫɬɤɢ, ɜɢɫɛɪɟɤɢɧɝɚ, 
ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ, ɨɬɪɚɛɨɬɚɧɧɚɹ ɳɟɥɨɱɶ, 
ɛɚɥɥɚɫɬɧɚɹ ɜɨɞɚ 

Ɉɪɝɚɧɢɱɟɫɤɢɟ ɯɢɦɢɱɟɫɤɢɟ 
ɫɨɟɞɢɧɟɧɢɹ (ȻɉɄ, ɏɉɄ, 
TOC) 

ɍɫɬɚɧɨɜɤɢ ɞɢɫɬɢɥɥɹɰɢɢ, ɝɢɞɪɨɨɱɢɫɬɤɢ, ɜɢɫɛɪɟɤɢɧɝɚ, 
ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ, ɝɢɞɪɨɤɪɟɤɢɧɝɚ, ɫɦɚɡɨɱɧɨɟ 
ɦɚɫɥɨ, ɨɬɪɚɛɨɬɚɧɧɚɹ ɳɟɥɨɱɶ, ɤɨɦɦɭɧɚɥɶɧɵɟ ɫɬɨɤɢ 
(ɞɨɠɞɟɜɵɟ), ɫɚɧɢɬɚɪɧɵɟ ɛɥɨɤɢ 

CN-, (CNS-) ɍɫɬɚɧɨɜɤɢ ɜɢɫɛɪɟɤɢɧɝɚ, ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ, 
ɨɬɪɚɛɨɬɚɧɧɚɹ ɳɟɥɨɱɶ  

Ɉȼɑ ɍɫɬɚɧɨɜɤɢ ɞɢɫɬɢɥɥɹɰɢɢ, ɜɢɫɛɪɟɤɢɧɝɚ, ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ 
ɤɪɟɤɢɧɝɚ, ɨɬɪɚɛɨɬɚɧɧɚɹ ɳɟɥɨɱɶ, ɫɚɧɢɬɚɪɧɵɟ ɛɥɨɤɢ 

Ⱥɦɢɧɨɜɵɟ ɫɨɟɞɢɧɟɧɢɹ ɍɞɚɥɟɧɢɟ ɋɈ2 ɧɚ ɡɚɜɨɞɚɯ ɋɍȽ 

 
Ɍɚɛɥɢɰɚ 1.12 – Ɉɛɪɚɡɨɜɚɧɢɟ ɫɬɨɱɧɵɯ ɜɨɞ ɧɚ ɪɨɫɫɢɣɫɤɢɯ ɇɉɁ 
 Ɉɛɳɢɣ ɨɛɴɟɦ ɠɢɞɤɢɯ ɨɬɯɨɞɨɜ ɍɞɟɥɶɧɵɣ 
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ɧɟɮɬɹɧɨɝɨ ɫɵɪɶɹ 
ɬɵɫ. ɬ 

ȺɈ «Ⱥɧɬɢɩɢɧɫɤɢɣ ɇɉɁ» 3,192 3 000 000 0,0010640 
ɈɈɈ «Ⱥɮɢɩɫɤɢɣ ɇɉɁ» 897,500 2 511 400 0,3573704 
ɈɈɈ «ɉɈ 
«Ʉɢɪɢɲɢɧɟɮɬɟɨɪɝɫɢɧɬɟɡ» 

– 20 108 600 — 

ɈɈɈ «ɅɍɄɈɃɅ–
ȼɨɥɝɨɝɪɚɞɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɚ» 

3 492,500 9 589 200 0,3642118 

ɈɈɈ «ɅɍɄɈɃɅ–
ɇɢɠɟɝɨɪɨɞɧɟɮɬɟɨɪɝɫɢɧɬɟɡ» 

6 228,600 14 255 900 0,4369138 

ɈɈɈ «ɅɍɄɈɃɅ–
ɉɟɪɦɧɟɮɬɟɨɪɝɫɢɧɬɟɡ» 

8 438,400 11 849 400 0,7121373 

ɈɈɈ «ɅɍɄɈɃɅ–
ɍɯɬɚɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɚ» 

2 475,000 3 561 900 0,6948539 

ɈɈɈ «ɇɢɠɧɟɜɚɪɬɨɜɫɤɨɟ 
ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɟ 
ɨɛɴɟɞɢɧɟɧɢɟ» 

133,300 4 000 000 0,0333250 

ɁȺɈ «ɉɟɬɪɨɫɚɯ» 35,300 200 000 0,1765000 

 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɚɧɤɟɬɢɪɨɜɚɧɢɹ ɛɵɥɢ ɨɛɪɚɛɨɬɚɧɵ ɞɚɧɧɵɟ ɩɨ ɜɚɥɨɜɵɦ ɫɛɪɨɫɚɦ 
ɧɨɪɦɢɪɭɟɦɵɯ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɞɥɹ ɪɨɫɫɢɣɫɤɢɯ ɇɉɁ. 

Ⱥɧɚɥɢɡ ɩɨɤɚɡɚɥ, ɱɬɨ ɤ ɨɫɧɨɜɧɵɦ ɡɚɝɪɹɡɧɢɬɟɥɹɦ, ɤɨɬɨɪɵɟ ɛɭɞɭɬ ɫɱɢɬɚɬɶɫɹ 
ɦɚɪɤɟɪɧɵɦɢ ɜɟɳɟɫɬɜɚɦɢ, ɦɨɠɧɨ ɨɬɧɟɫɬɢ 8 ɢɡ ɨɛɳɟɝɨ ɱɢɫɥɚ, ɜɧɨɫɹɳɢɯ ɦɚɤɫɢɦɚɥɶɧɵɣ 
ɜɤɥɚɞ ɜ ɡɚɝɪɹɡɧɟɧɢɟ ɝɢɞɪɨɫɮɟɪɵ. ȼɚɥɨɜɵɣ ɫɛɪɨɫ ɷɬɢɯ ɜɟɳɟɫɬɜ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 1.13. 
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Ɍɚɛɥɢɰɚ 1.13 – ȼɚɥɨɜɵɣ ɫɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ 

№ ȼɟɳɟɫɬɜɨ ȼɚɥɨɜɵɣ ɫɛɪɨɫ, 
ɬ/ɝɨɞ 

1 ɋɭɥɶɮɚɬ-ɚɧɢɨɧ (ɫɭɥɶɮɚɬɵ) 6666,38 

2 ɋɭɯɨɣ ɨɫɬɚɬɨɤ 3505,59 

3 ɏɉɄ 2796,64 
4 ɏɥɨɪɢɞ-ɚɧɢɨɧ (ɯɥɨɪɢɞɵ) 1098,59 

5 Ⱥɦɦɨɧɢɣ-ɢɨɧ 967,13 

6 ȼɡɜɟɲɟɧɧɵɟ ɜɟɳɟɫɬɜɚ 181,74 

7 ɇɢɬɪɚɬ-ɚɧɢɨɧ 145,35 

8 ɇɟɮɬɟɩɪɨɞɭɤɬɵ (ɧɟɮɬɶ) 118,94 
 

1.3.3 Ɉɛɪɚɡɨɜɚɧɢɟ ɨɬɯɨɞɨɜ 

Ʉɨɥɢɱɟɫɬɜɨ ɨɬɯɨɞɨɜ, ɨɛɪɚɡɭɸɳɢɯɫɹ ɧɚ ɡɚɜɨɞɚɯ, ɦɚɥɨ, ɟɫɥɢ ɫɪɚɜɧɢɬɶ ɟɝɨ ɫ 
ɤɨɥɢɱɟɫɬɜɨɦ ɫɵɪɶɹ ɢ ɩɪɨɞɭɤɬɨɜ, ɤɨɬɨɪɵɟ ɩɟɪɟɪɚɛɚɬɵɜɚɸɬɫɹ. Ɉɬɯɨɞɵ ɇɉɁ ɨɛɵɱɧɨ 
ɨɯɜɚɬɵɜɚɸɬ ɬɪɢ ɤɚɬɟɝɨɪɢɢ ɦɚɬɟɪɢɚɥɨɜ: 

ɚ) ɲɥɚɦɵ, ɤɚɤ ɧɟɮɬɹɧɵɟ (ɧɚɩɪɢɦɟɪ, ɨɫɚɞɨɤ ɪɟɡɟɪɜɭɚɪɨɜ), ɬɚɤ ɢ ɧɟ ɧɟɮɬɹɧɵɟ 
(ɧɚɩɪɢɦɟɪ, ɢɡ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ), 

ɛ) ɞɪɭɝɢɟ ɨɬɯɨɞɵ ɇɉɁ, ɜɤɥɸɱɚɸɳɢɟ ɪɚɡɥɢɱɧɵɟ ɠɢɞɤɢɟ, ɩɨɥɭɠɢɞɤɢɟ ɢɥɢ 
ɬɜɟɪɞɵɟ ɨɬɯɨɞɵ (ɧɚɩɪɢɦɟɪ, ɡɚɝɪɹɡɧɟɧɧɵɟ ɩɨɱɜɵ, ɨɬɪɚɛɨɬɚɧɧɵɟ ɤɚɬɚɥɢɡɚɬɨɪɵ 
ɩɪɨɰɟɫɫɨɜ ɤɨɧɜɟɪɫɢɢ, ɧɟɮɬɹɧɵɟ ɨɬɯɨɞɵ, ɡɨɥɚ ɭɫɬɚɧɨɜɨɤ ɫɠɢɝɚɧɢɹ, ɨɬɪɚɛɨɬɚɧɧɚɹ 
ɳɟɥɨɱɶ, ɨɬɪɚɛɨɬɚɧɧɚɹ ɝɥɢɧɚ, ɨɬɪɚɛɨɬɚɧɧɵɟ ɯɢɦɢɱɟɫɤɢɟ ɜɟɳɟɫɬɜɚ, ɤɢɫɥɵɣ ɝɭɞɪɨɧ); 

ɜ) ɨɬɯɨɞɵ ɧɟ ɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɢ, ɧɚɩɪɢɦɟɪ, ɛɵɬɨɜɵɟ, ɨɬɯɨɞɵ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɢ ɫɧɨɫɚ. 

Ɍɚɛɥɢɰɚ 1.14 ɞɟɦɨɧɫɬɪɢɪɭɟɬ ɤɪɚɬɤɭɸ ɢɧɮɨɪɦɚɰɢɸ ɨɛ ɨɫɧɨɜɧɵɯ ɬɢɩɚɯ ɬɜɟɪɞɵɯ 
ɨɬɯɨɞɨɜ, ɨɛɪɚɡɭɟɦɵɯ ɧɚ ɇɉɁ, ɢ ɢɯ ɢɫɬɨɱɧɢɤɚɯ. 

 
Ɍɚɛɥɢɰɚ 1.14 – Ɉɫɧɨɜɧɵɟ ɬɜɟɪɞɵɟ ɨɬɯɨɞɵ ɇɉɁ 
Ɍɢɩ ɨɬɯɨɞɨɜ Ʉɚɬɟɝɨɪɢɹ ɂɫɬɨɱɧɢɤ 

ɇɟɮɬɟɫɨɞɟɪɠɚɳɢɟ 
ɦɚɬɟɪɢɚɥɵ 

ɇɟɮɬɟɲɥɚɦɵ 
Ɉɬɫɬɨɣ ɪɟɡɟɪɜɭɚɪɚ, ɢɥ ɛɢɨɨɱɢɫɬɤɢ, 
ɲɥɚɦ ɫɟɩɚɪɚɬɨɪɨɜ, ɲɥɚɦ ɨɱɢɫɬɤɢ 
ɫɬɨɱɧɵɯ ɜɨɞ, ɡɚɝɪɹɡɧɟɧɧɵɟ ɩɨɱɜɵ  

Ɍɜɟɪɞɵɟ 
ɦɚɬɟɪɢɚɥɵ 

ɡɚɝɪɹɡɧɟɧɧɵɟ ɩɨɱɜɵ, ɨɫɬɚɬɤɢ ɧɟɹɬɹɧɨɝɨ 
ɪɚɡɥɢɜɚ, ɮɢɥɶɬɪ ɤɢɫɥɨɣ ɝɥɢɧɵ, ɨɫɬɚɬɤɢ 
ɫɦɨɥ, ɮɢɥɶɬɪɨɜɚɥɶɧɵɟ ɦɚɬɟɪɢɚɥɵ, 
ɭɩɥɨɬɧɟɧɢɹ, ɢɡɨɥɹɰɢɹ 

ɇɟ ɧɟɮɬɹɧɵɟ ɦɚɬɟɪɢɚɥɵ 

Ɉɬɪɚɛɨɬɚɧɧɵɟ 
ɤɚɬɚɥɢɡɚɬɨɪɵ 
(ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ 
ɞɪɚɝɦɟɬɚɥɥɨɜ) 

Ʉɚɬɚɥɢɡɚɬɨɪ ɍɫɬɚɧɨɜɤɢ ɎɄɄ, 
ɤɚɬɚɥɢɡɚɬɨɪ ɝɢɞɪɨɨɛɟɫɫɟɪɢɜɚɧɢɹ 
/ɝɢɞɪɨɨɱɢɫɬɤɢ, ɤɚɬɚɥɢɡɚɬɨɪ ɭɫɬɚɧɨɜɤɢ 
ɩɨɥɢɦɟɪɢɡɚɰɢɢ, ɤɚɬɚɥɢɡɚɬɨɪ ɝɥɭɛɨɤɨɣ 
ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɮɬɹɧɵɯ ɨɫɬɚɬɤɨɜ 

Ⱦɪɭɝɢɟ 
ɦɚɬɟɪɢɚɥɵ 

ɋɦɨɥɵ, ɲɥɚɦɵ ɩɨɞɩɢɬɨɱɧɨɣ ɜɨɞɵ 
ɤɨɬɥɚ, ɜɥɚɝɨɩɨɝɥɨɬɢɬɟɥɢ ɢ ɚɛɫɨɪɛɟɧɬɵ, 
ɧɟɣɬɪɚɥɶɧɵɣ ɲɥɚɦ ɫ ɭɫɬɚɧɨɜɤɢ 
ɚɥɤɢɥɢɪɨɜɚɧɢɹ, ɨɬɯɨɞɵ ɫ 
ɞɟɫɭɥɶɮɭɪɢɡɚɰɢɢ ɞɵɦɨɜɵɯ ɝɚɡɨɜ 

Ȼɚɤɢ ɢ ɪɟɡɟɪɜɭɚɪɵ 
Ⱦɪɭɝɢɟ 
ɦɚɬɟɪɢɚɥɵ 

Ɇɟɬɚɥɥ, ɫɬɟɤɥɨ, ɩɥɚɫɬɢɤ, ɤɪɚɫɤɚ 
Ɋɚɞɢɨɚɤɬɢɜɧɵɟ ɨɬɯɨɞɵ 
(ɟɫɥɢ ɢɫɩɨɥɶɡɭɸɬɫɹ) Ʉɚɬɚɥɢɡɚɬɨɪɵ, ɨɬɯɨɞɵ ɥɚɛɨɪɚɬɨɪɢɢ 

ɉɪɨɞɭɤɬɵ ɤɨɪɪɨɡɢɢ ɇɚɥɟɬ ɫɜɢɧɰɨɜɵɯ/ɧɟɫɜɢɧɰɨɜɵɯ ɬɪɭɛ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 1.14 
Ɍɢɩ ɨɬɯɨɞɨɜ Ʉɚɬɟɝɨɪɢɹ ɂɫɬɨɱɧɢɤ 

ɋɬɪɨɢɬɟɥɶɧɵɣ/ɝɨɪɨɞɫɤɨɣ 
ɦɭɫɨɪ 

 

Ɇɟɬɚɥɥɢɱɟɫɤɢɣ ɫɤɪɚɩ, ɛɟɬɨɧ, ɚɫɮɚɥɶɬ, 
ɫɬɪɨɢɬɟɥɶɧɵɣ ɝɪɭɧɬ, ɚɫɛɟɫɬ, 
ɦɢɧɟɪɚɥɶɧɵɟ ɜɨɥɨɤɧɚ, 
ɩɥɚɫɬɦɚɫɫɚ/ɥɟɫɨɦɚɬɟɪɢɚɥ 

Ɉɬɪɚɛɨɬɚɧɧɵɟ 
ɯɢɦɢɱɟɫɤɢɟ ɜɟɳɟɫɬɜɚ 

ɏɢɦɥɚɛɨɪɚɬɨɪɢɹ, ɳɟɥɨɱɶ, ɤɢɫɥɨɬɚ, 
ɩɪɢɫɚɞɤɢ, ɭɝɥɟɤɢɫɥɵɣ ɧɚɬɪɢɣ, 
ɪɚɫɬɜɨɪɢɬɟɥɢ, ɆɗȺ/ȾɗȺ (ɦɨɧɨ-
/ɞɢɷɬɚɧɨɥ ɚɦɢɧ) 

ɉɢɪɨɮɨɪɧɵɟ ɨɬɥɨɠɟɧɢɹ Ɉɬɥɨɠɟɧɢɹ ɜ ɛɚɤɚɯ/ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɭɫɬɚɧɨɜɤɚɯ 

ɋɦɟɲɚɧɧɵɟ ɨɬɯɨɞɵ Ȼɵɬɨɜɵɟ, ɪɚɫɬɢɬɟɥɶɧɵɟ ɨɬɯɨɞɵ 

Ɉɬɪɚɛɨɬɚɧɧɨɟ ɦɚɫɥɨ 
ɋɦɚɡɨɱɧɨɟ ɦɚɫɥɨ, ɧɟɮɬɹɧɚɹ ɷɦɭɥɶɫɢɹ, 
ɦɚɫɥɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɭɥɨɜɥɟɧɧɵɣ 
ɧɟɮɬɟɩɪɨɞɭɤɬ, ɦɨɬɨɪɧɨɟ ɦɚɫɥɨ 

 

ɇɟɮɬɶ, ɨɫɬɚɜɲɚɹɫɹ ɜ ɲɥɚɦɟ ɢɥɢ ɞɪɭɝɢɯ ɜɢɞɚɯ ɨɬɯɨɞɨɜ, ɹɜɥɹɟɬɫɹ ɩɨɬɟɪɟɣ ɩɪɨɞɭɤɬɚ, 

ɢ ɬɚɦ, ɝɞɟ ɷɬɨ ɜɨɡɦɨɠɧɨ, ɩɪɟɞɩɪɢɧɢɦɚɸɬɫɹ ɭɫɢɥɢɹ ɞɥɹ ɢɡɜɥɟɱɟɧɢɹ ɷɬɨɣ ɧɟɮɬɢ. 
Ɍɟɧɞɟɧɰɢɢ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɨɛɪɚɡɨɜɚɧɢɟ ɧɟɮɬɹɧɨɝɨ ɲɥɚɦɚ 
ɭɦɟɧɶɲɚɟɬɫɹ ɜ ɨɫɧɨɜɧɨɦ ɡɚ ɫɱɟɬ ɯɨɡɹɣɫɬɜɟɧɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɨɛɪɚɡɨɜɚɧɢɟ 
ɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɢɥɚ ɜɨɡɪɨɫɥɨ ɜ ɪɟɡɭɥɶɬɚɬɟ ɪɨɫɬɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɛɢɨɨɱɢɫɬɤɢ ɫɬɨɤɨɜ ɇɉɁ. 
Ɉɛɪɚɡɨɜɚɧɢɟ ɨɬɪɚɛɨɬɚɧɧɨɝɨ ɤɚɬɚɥɢɡɚɬɨɪɚ ɬɚɤɠɟ ɜɨɡɪɚɫɬɚɟɬ ɡɚ ɫɱɟɬ ɦɨɧɬɚɠɚ ɧɨɜɵɯ 
ɭɫɬɚɧɨɜɨɤ ɝɢɞɪɨɤɪɟɤɢɧɝɚ, ɭɫɬɚɧɨɜɨɤ ɝɢɞɪɨɨɱɢɫɬɤɢ ɢ ɩɵɥɟɭɥɨɜɢɬɟɥɟɣ ɧɚ ɭɫɬɚɧɨɜɤɚɯ 
ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ. Ⱦɥɹ ɜɫɟɯ ɷɬɢɯ ɤɚɬɟɝɨɪɢɣ ɨɬɯɨɞɨɜ ɜɨɡɪɚɫɬɚɟɬ ɞɨɥɹ ɩɪɢɜɥɟɱɟɧɢɹ 
ɩɨɞɪɹɞɱɢɤɨɜ ɞɥɹ ɨɱɢɫɬɤɢ ɢ ɭɞɚɥɟɧɢɹ ɡɚ ɩɪɟɞɟɥɚɦɢ ɩɥɨɳɚɞɤɢ. 

ɇɟɤɨɬɨɪɚɹ ɢɧɮɨɪɦɚɰɢɹ ɩɨ ɫɭɦɦɚɪɧɨɦɭ ɤɨɥɢɱɟɫɬɜɭ ɬɜɟɪɞɵɯ ɨɬɯɨɞɨɜ ɇɉɁ ɡɚ 
2007 ɝɨɞ ɞɚɧɚ ɜ ɨɛɡɨɪɟ WWF. 
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Ɍɚɛɥɢɰɚ 1.15 – Ʉɨɥɢɱɟɫɬɜɨ ɬɜɟɪɞɵɯ ɨɬɯɨɞɨɜ, ɨɛɪɚɡɭɸɳɢɯɫɹ ɧɚ ɇɉɁ  

 

Ɉɛɳɚɹ ɦɚɫɫɚ ɬɜɟɪɞɵɯ ɨɬɯɨɞɨɜ ɍɞɟɥɶɧɵɣ 
ɩɨɤɚɡɚɬɟɥɶ, 
ɬ/ɬɵɫ.ɬ ɬɵɫ. ɬ 

ɩɟɪɜɢɱɧɚɹ 
ɩɟɪɟɪɚɛɨɬɤɚɧɟɮɬɹɧɨɝɨ 
ɫɵɪɶɹɬɵɫ.ɬ 

ȺɈ «Ⱥɧɬɢɩɢɧɫɤɢɣ ɇɉɁ» 0,000110022 3 000 000 0,000000037 
ɈɈɈ «Ⱥɮɢɩɫɤɢɣ ɇɉɁ» 1,3 2 511 400 0,000517640 
ɈɈɈ «ɉɈ 
«Ʉɢɪɢɲɢɧɟɮɬɟɨɪɝɫɢɧɬɟɡ» 309,342 20 108 600 0,015383567 

ɈɈɈ «ɅɍɄɈɃɅ–
ȼɨɥɝɨɝɪɚɞɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɚ» 5,713 9 589 200 0,000595774 

ɈɈɈ «ɅɍɄɈɃɅ–
ɇɢɠɟɝɨɪɨɞɧɟɮɬɟɨɪɝɫɢɧɬɟɡ» 19,945 14 255 900 0,001399070 

ɈɈɈ «ɅɍɄɈɃɅ–
ɉɟɪɦɧɟɮɬɟɨɪɝɫɢɧɬɟɡ» 37,2 11 849 400 0,003139399 

ɈɈɈ «ɅɍɄɈɃɅ–
ɍɯɬɚɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɚ» 17,65 3 561 900 0,004955221 

ɈɈɈ «ɇɢɠɧɟɜɚɪɬɨɜɫɤɨɟ 
ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɟ 
ɨɛɴɟɞɢɧɟɧɢɟ» 

125,831 4 000 000 0,031457750 

ɁȺɈ «ɉɟɬɪɨɫɚɯ» 0,1 200 000 0,000500000 
ɁȺɈ «Ɋɹɡɚɧɫɤɢɣ ɇɉɁ» 18,359 14 564 800 0,001260505 
ɉȺɈ «ɋɚɪɚɬɨɜɫɤɢɣ ɇɉɁ» 36,017 6 100 000 0,006102404 
ɈȺɈ «ɋɥɚɜɧɟɮɬɶ-
əɪɨɫɥɚɜɧɟɮɬɟɨɪɝɫɢɧɬɟɡ» 141,155 12 577 100 0,011223175 

 

Ⱥɧɚɥɢɡ ɞɚɧɧɵɯ ɩɨ ɨɬɯɨɞɚɦ ɨɫɧɨɜɧɵɯ ɩɪɨɰɟɫɫɨɜ ɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɢ ɩɨɤɚɡɚɥ 
ɫɥɟɞɭɸɳɟɟ ɤɨɥɢɱɟɫɬɜɟɧɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ (ɪɢɫɭɧɨɤ 1.19). 

http://www.refinery.yaroslavl.su/index.php?module=fakts
http://www.refinery.yaroslavl.su/index.php?module=fakts
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ɂɡ ɩɪɢɜɟɞɟɧɧɨɝɨ ɝɪɚɮɢɤɚ ɜɢɞɧɨ, ɱɬɨ ɨɫɧɨɜɧɭɸ ɞɨɥɸ ɨɬɯɨɞɨɜ ɫɨɫɬɚɜɥɹɸɬ 
ɧɟɮɬɹɧɵɟ ɲɥɚɦɵ ɡɚɱɢɫɬɤɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɧɟɮɬɟɥɨɜɭɲɟɤ, ɚ ɬɚɤɠɟ ɨɬɪɚɛɨɬɚɧɧɚɹ 
ɳɟɥɨɱɶ. Ʉɨɥɢɱɟɫɬɜɟɧɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.16. 

 
Ɍɚɛɥɢɰɚ 1.16 – Ɉɬɯɨɞɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɭɫɬɚɧɨɜɨɤ 

Ʉɨɞ ɎɄɄɈ Ɉɬɯɨɞ Ɂɧɚɱɟɧɢɟ, 
ɬ 

Ʉɥɚɫɫ 
ɨɩɚɫɧɨɫɬɢ 
ɨɬɯɨɞɚ 

91120002393 ɒɥɚɦ ɨɱɢɫɬɤɢ ɟɦɤɨɫɬɟɣ ɢ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɨɬ ɧɟɮɬɢ ɢ 
ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 

39618,40 3 

 Ⱥɦɢɧɨɜɵɣ ɲɥɚɦ 11778,18 2 
40635001313 ȼɫɩɥɵɜɲɢɟ ɧɟɮɬɟɩɪɨɞɭɤɬɵ ɢɡ 

ɧɟɮɬɟɥɨɜɭɲɟɤ ɢ ɚɧɚɥɨɝɢɱɧɵɯ 
ɫɨɨɪɭɠɟɧɢɣ 

10243 3 

72220001394 ɂɥ ɢɡɛɵɬɨɱɧɵɣ ɛɢɨɥɨɝɢɱɟɫɤɢɯ 
ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɜ ɫɦɟɫɢ ɫ 
ɨɫɚɞɤɨɦ ɦɟɯɚɧɢɱɟɫɤɨɣ ɨɱɢɫɬɤɢ 
ɯɨɡɹɣɫɬɜɟɧɧɨ-ɛɵɬɨɜɵɯ ɢ 
ɫɦɟɲɚɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ 

1171,2 4 

31230000000 Ɋɚɫɬɜɨɪ ɨɬɪɚɛɨɬɚɧɧɨɣ ɳɟɥɨɱɢ 533 3 
44250501203 Ʉɨɤɫɨɜɵɟ ɦɚɫɫɵ ɨɬɪɚɛɨɬɚɧɧɵɟ, 

ɡɚɝɪɹɡɧɟɧɧɵɟ ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ 
(ɫɨɞɟɪɠɚɧɢɟ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 15% 
ɢ ɛɨɥɟɟ) 

473,48 3 

40611001313 Ɉɬɯɨɞɵ ɦɢɧɟɪɚɥɶɧɵɯ ɦɚɫɟɥ  51,5 3 
44100602493 Ʉɚɬɚɥɢɡɚɬɨɪ ɧɚ ɨɫɧɨɜɟ ɨɤɫɢɞɚ 

ɚɥɸɦɢɧɢɹ, ɫɨɞɟɪɠɚɳɢɣ ɚɥɸɦɨ-
ɤɨɛɚɥɶɬ(ɧɢɤɟɥɶ)-ɦɨɥɢɛɞɟɧɨɜɭɸ 
ɫɢɫɬɟɦɭ, ɨɬɪɚɛɨɬɚɧɧɵɣ 

48,36 3 

72310201393 Ɉɫɚɞɨɤ ɦɟɯɚɧɢɱɟɫɤɨɣ ɨɱɢɫɬɤɢ 
ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ 32,5 3 

 ɒɥɚɦ ɧɟɮɬɟɨɬɞɟɥɢɬɟɥɶɧɵɯ 
ɭɫɬɚɧɨɜɨɤ 30 3 

72310201393 Ɉɫɚɞɨɤ ɦɟɯɚɧɢɱɟɫɤɨɣ ɨɱɢɫɬɤɢ 
ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ, 
ɫɨɞɟɪɠɚɳɢɣ ɧɟɮɬɟɩɪɨɞɭɤɬɵ ɜ 
ɤɨɥɢɱɟɫɬɜɟ 15 % ɢ ɛɨɥɟɟ 

20 3 

30820000000 Ɉɬɯɨɞɵ ɤɚɬɚɥɢɡɚɬɨɪɨɜ ɢ 
ɤɨɧɬɚɤɬɧɵɯ ɦɚɫɫ – ɨɬɪɚɛɨɬɚɧɧɵɣ 
ɤɚɬɚɥɢɡɚɬɨɪ ɝɢɞɪɨɨɱɢɫɬɤɢ S-120 
(ɢɞɟɧɬɢɱɟɧ ȽɈ-70) 

18 4 

91920102394 ɉɟɫɨɤ, ɡɚɝɪɹɡɧɟɧɧɵɣ ɧɟɮɬɶɸ ɢɥɢ 
ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ (ɫɨɞɟɪɠɚɧɢɟ 
ɧɟɮɬɢ ɢɥɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɦɟɧɟɟ 
15 %) 

17,73 4 

72330101393 Ɉɫɚɞɨɤ (ɲɥɚɦ) ɮɥɨɬɚɰɢɨɧɧɨɣ 
ɨɱɢɫɬɤɢ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ 
ɫɬɨɱɧɵɯ ɜɨɞ, ɫɨɞɟɪɠɚɳɢɣ 
ɧɟɮɬɟɩɪɨɞɭɤɬɵ ɜ ɤɨɥɢɱɟɫɬɜɟ 15% 
ɢ ɛɨɥɟɟ 

12,2 3 

44250502204 Ʉɨɤɫɨɜɵɟ ɦɚɫɫɵ ɨɬɪɚɛɨɬɚɧɧɵɟ, 
ɡɚɝɪɹɡɧɟɧɧɵɟ ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ 
(ɫɨɞɟɪɠɚɧɢɟ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 
ɦɟɧɟɟ 15 %) 

11,79 4 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 1.14 

Ʉɨɞ ɎɄɄɈ Ɉɬɯɨɞ Ɂɧɚɱɟɧɢɟ, 
ɬ 

Ʉɥɚɫɫ 
ɨɩɚɫɧɨɫɬɢ 
ɨɬɯɨɞɚ 

72220111394 ɂɥ ɢɡɛɵɬɨɱɧɵɣ ɛɢɨɥɨɝɢɱɟɫɤɢɯ 
ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɜ ɫɦɟɫɢ ɫ 
ɨɫɚɞɤɨɦ ɦɟɯɚɧɢɱɟɫɤɨɣ ɨɱɢɫɬɤɢ 
ɯɨɡɹɣɫɬɜɟɧɧɨ-ɛɵɬɨɜɵɯ ɢ 
ɫɦɟɲɚɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ 

10,80 4 

44210101495 ɐɟɨɥɢɬ ɨɬɪɚɛɨɬɚɧɧɵɣ ɩɪɢ ɨɫɭɲɤɟ 
ɜɨɡɞɭɯɚ ɢ ɝɚɡɨɜ 9,60 5 

 Ɉɬɯɨɞɵ ɤɚɬɚɥɢɡɚɬɨɪɨɜ ɢ 
ɤɨɧɬɚɤɬɧɵɯ ɦɚɫɫ-ɨɬɪɚɛɨɬɚɧɧɵɣ 
ɥɢɰɟɧɡɢɨɧɧɵɣ ɩɚɤɟɬ ɮ.Axens 

9 3 

44100102494 Ʉɚɬɚɥɢɡɚɬɨɪ ɧɚ ɨɫɧɨɜɟ ɨɤɫɢɞɚ 
ɚɥɸɦɢɧɢɹ ɫ ɫɨɞɟɪɠɚɧɢɟɦ ɩɥɚɬɢɧɵ 
ɞɨ 0,3 %, ɪɟɧɢɹ ɞɨ 0,3 % 
ɨɬɪɚɛɨɬɚɧɧɵɣ 

8,6 4 

40613001313 Ɇɚɫɥɨ ɢɧɞɭɫɬɪɢɚɥɶɧɨɟ 
ɨɬɪɚɛɨɬɚɧɧɨɟ 6,03 3 

 Ƚɪɭɧɬ, ɡɚɝɪɹɡɧɟɧɧɵɣ ɧɟɮɬɶɸ ɢɥɢ 
ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ (ɫɨɞɟɪɠɚɧɢɟ 
ɧɟɮɬɢ ɢɥɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɦɟɧɟɟ 
15%) 

5 4 

30820000000 ɋɨɪɛɟɧɬ Ni-ɫɨɞɟɪɠɚɳɢɣ ɨɬ 
ɩɪɨɰɟɫɫɨɜ ɩɨɥɭɱɟɧɢɹ ɦɨɬɨɪɧɵɯ 
ɬɨɩɥɢɜ 

3,83 2 

29112000000 Ɉɬɯɨɞɵ ɝɚɡɨɜɨɝɨ ɤɨɧɞɟɧɫɚɬɚ 1,60   
 Ɉɬɯɨɞɵ ɤɚɬɚɥɢɡɚɬɨɪɨɜ ɢ 

ɤɨɧɬɚɤɬɧɵɯ ɦɚɫɫ – ɨɬɪɚɛɨɬɚɧɧɵɣ 
ɤɚɬɚɥɢɡɚɬɨɪ ɝɢɞɪɨɨɱɢɫɬɤɢ 
"Ⱥɥɛɟɦɚɪɥɟ" (ɢɞɟɧɬɢɱɟɧ 
ɨɬɪɚɛɨɬɚɧɧɨɣ ɤɚɬɚɥɢɬɢɱɟɫɤɨɣ 
ɫɢɫɬɟɦɟ ɮɢɪɦɵ "Ⱥɤɡɨ-ɇɨɛɟɥɶ" – 
(ɤɨɛɚɥɶɬ-ɦɨɥɢɛɞɟɧɨɜɵɣ)) 

1 3 

94110103104 Ɉɬɯɨɞɵ ɪɚɫɬɜɨɪɨɜ ɝɢɞɪɨɤɫɢɞɚ 
ɧɚɬɪɢɹ ɫ ɪɧ = 9,0 – 10,0 ɩɪɢ 
ɬɟɯɧɢɱɟɫɤɢɯ ɢɫɩɵɬɚɧɢɹɯ ɢ 
ɢɡɦɟɪɟɧɢɹɯ 

0,04 4 

 

1.3.4 Ɂɚɝɪɹɡɧɟɧɢɟ ɩɨɱɜɵ ɢ ɝɪɭɧɬɨɜɵɯ ɜɨɞ 

 

Ȼɨɥɶɲɢɧɫɬɜɨ ɇɉɁ ɢɦɟɸɬ ɨɛɥɚɫɬɢ, ɤɨɬɨɪɵɟ ɡɚɝɪɹɡɧɟɧɵ ɢɫɬɨɪɢɱɟɫɤɢɦɢ ɩɨɬɟɪɹɦɢ 
ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ. Ɍɟɤɭɳɚɹ ɩɪɚɤɬɢɤɚ ɇɉɁ ɧɚɰɟɥɟɧɚ ɧɚ ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɪɚɡɥɢɜɨɜ ɢ 
ɭɬɟɱɟɤ ɜ ɡɟɦɥɸ. ȼ ɩɪɨɲɥɨɦ ɨɫɜɟɞɨɦɥɟɧɧɨɫɬɶ ɨ ɩɨɬɟɧɰɢɚɥɶɧɵɯ ɪɢɫɤɚɯ ɷɬɢɯ 
ɡɚɝɪɹɡɧɟɧɧɵɯ ɬɟɪɪɢɬɨɪɢɣ ɛɵɥɚ ɧɢɡɤɨɣ. Ⱦɜɭɦɹ ɨɫɧɨɜɧɵɦɢ ɜɨɩɪɨɫɚɦɢ ɡɞɟɫɶ ɹɜɥɹɸɬɫɹ 
ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɧɨɜɵɯ ɪɚɡɥɢɜɨɜ ɢ ɥɢɤɜɢɞɚɰɢɹ ɩɨɫɥɟɞɫɬɜɢɣ ɩɪɨɲɥɵɯ ɡɚɝɪɹɡɧɟɧɢɣ. ȼ 
ɪɚɦɤɚɯ ɞɚɧɧɨɝɨ ɞɨɤɭɦɟɧɬɚ ɪɟɤɭɥɶɬɢɜɚɰɢɹ ɡɟɦɥɢ ɧɟ ɜɯɨɞɢɬ ɜ ɨɛɥɚɫɬɶ ɪɚɫɫɦɨɬɪɟɧɢɹ. 
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2 Ɉɩɢɫɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɜ 
ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ 

 

2.1 ɗɅɈɍ 

 

ɍɫɬɚɧɨɜɤɚ ɗɅɈɍ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɭɞɚɥɟɧɢɹ ɫɨɥɟɣ ɢ ɜɨɞɵ ɢɡ ɧɟɮɬɢ ɩɟɪɟɞ 
ɩɨɞɚɱɟɣ ɧɚ ɩɟɪɟɪɚɛɨɬɤɭ. ɗɮɮɟɤɬɢɜɧɨɟ ɨɛɟɫɫɨɥɢɜɚɧɢɟ ɩɨɡɜɨɥɹɟɬ ɡɧɚɱɢɬɟɥɶɧɨ 
ɭɦɟɧɶɲɢɬɶ ɤɨɪɪɨɡɢɸ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɭɫɬɚɧɨɜɨɤ ɩɨ ɩɟɪɟɪɚɛɨɬɤɟ ɧɟɮɬɢ, 
ɩɪɟɞɨɬɜɪɚɬɢɬɶ ɞɟɡɚɤɬɢɜɚɰɢɸ ɤɚɬɚɥɢɡɚɬɨɪɨɜ, ɭɥɭɱɲɢɬɶ ɤɚɱɟɫɬɜɨ ɬɨɩɥɢɜ, ɧɟɮɬɹɧɨɝɨ 
ɤɨɤɫɚ, ɛɢɬɭɦɨɜ ɢ ɞɪɭɝɢɯ ɩɪɨɞɭɤɬɨɜ. 

Ⱦɥɹ ɪɚɡɪɭɲɟɧɢɹ ɜɨɞɨɧɟɮɬɹɧɵɯ ɷɦɭɥɶɫɢɣ ɢɫɩɨɥɶɡɭɸɬ ɜɜɟɞɟɧɢɟ ɞɟɷɦɭɥɶɝɚɬɨɪɨɜ, 
ɤɨɬɨɪɵɟ, ɚɞɫɨɪɛɢɪɭɹɫɶ ɧɚ ɝɪɚɧɢɰɟ ɪɚɡɞɟɥɚ, ɞɢɫɩɟɪɝɢɪɭɸɬ ɢ ɩɟɩɬɢɡɢɪɭɸɬ ɩɪɢɪɨɞɧɵɟ 
ɷɦɭɥɶɝɚɬɨɪɵ, ɬɟɦ ɫɚɦɵɦ ɫɧɢɠɚɹ ɫɬɪɭɤɬɭɪɧɨ-ɦɟɯɚɧɢɱɟɫɤɭɸ ɩɪɨɱɧɨɫɬɶ ɛɪɨɧɢɪɭɸɳɢɯ 
ɫɥɨɟɜ. 

ɇɚɢɛɨɥɟɟ ɲɢɪɨɤɨ ɜ ɤɚɱɟɫɬɜɟ ɞɟɷɦɭɥɶɝɚɬɨɪɨɜ ɢɫɩɨɥɶɡɭɸɬ ɩɨɜɟɪɯɧɨɫɬɧɨ-

ɚɤɬɢɜɧɵɟ ɜɟɳɟɫɬɜɚ (ɉȺȼ) – ɤɨɥɥɨɢɞɵ (ɚɧɢɨɧɚɤɬɢɜɧɵɟ, ɤɚɬɢɨɧɚɤɬɢɜɧɵɟ, 
ɧɟɢɧɨɝɨɧɟɧɧɵɟ). Ȼɨɥɶɲɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɩɨɥɭɱɢɥɢ ɧɟɢɨɧɨɝɟɧɧɵɟ ɞɟɷɦɭɥɶɝɚɬɨɪɵ, ɢɡ 
ɤɨɬɨɪɵɯ ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ ɜɨɞɨɪɚɫɬɜɨɪɢɦɵɟ (ɠɢɞɤɢɟ ɨɪɝɚɧɢɱɟɫɤɢɟ ɤɢɫɥɨɬɵ, 
ɚɥɤɢɥɮɟɧɨɥɵ, ɨɪɝɚɧɢɱɟɫɤɢɟ ɫɩɢɪɬɵ, ɛɥɨɤ-ɫɨɩɨɥɢɦɟɪɵ ɷɬɢɥɟɧ- ɢ ɩɪɨɩɢɥɟɧɨɤɫɢɞɨɜ), 
ɧɟɮɬɟɪɚɫɬɜɨɪɢɦɵɟ (ɞɢɩɪɨɤɫɚɦɢɧ 157, ɨɤɫɚɮɨɪɵ 1107 ɢ 43, ɩɪɨɯɢɧɨɪ 2258, ɩɪɨɝɚɥɢɬ ɢ 
ɜɨɞɨɧɟɮɬɟɪɚɫɬɜɨɪɢɦɵɟ. 

Ⱦɥɹ ɨɛɟɫɫɨɥɢɜɚɧɢɹ ɧɟɮɬɢ ɢɫɩɨɥɶɡɭɸɬ ɩɪɨɦɵɜɤɭ ɩɪɟɫɧɨɣ ɜɨɞɨɣ. ɉɪɢ ɷɬɨɦ, ɤɚɤ 
ɩɪɚɜɢɥɨ, ɩɨɞɚɸɬ ɞɨ 1% ɫɜɟɠɟɣ ɩɪɟɫɧɨɣ ɜɨɞɵ ɢ 4-5% ɪɟɰɢɪɤɭɥɢɪɭɸɳɟɣ. 

ɑɢɫɥɨ ɫɬɭɩɟɧɟɣ ɨɛɟɫɫɨɥɢɜɚɧɢɹ ɧɟɮɬɢ (1,2 ɢɥɢ 3) ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɜɨɣɫɬɜɚɦɢ 
ɢɫɯɨɞɧɨɣ ɷɦɭɥɶɫɢɢ ɢ ɫɨɞɟɪɠɚɧɢɟɦ ɜ ɧɟɣ ɫɨɥɟɣ. ɑɟɦ ɛɨɥɶɲɟ ɫɬɭɩɟɧɟɣ ɜ ɩɪɨɰɟɫɫɟ 
ɨɛɟɫɫɨɥɢɜɚɧɢɹ, ɬɟɦ ɦɟɧɶɲɟ ɩɪɨɦɵɜɧɨɣ ɜɨɞɵ ɬɪɟɛɭɟɬɫɹ. 

 

2.1.1 Ɉɞɧɨɫɬɭɩɟɧɱɚɬɚɹ ɫɯɟɦɚ ɨɛɟɫɫɨɥɢɜɚɧɢɹ 

 

ɇɟɮɬɶ, ɜ ɤɨɬɨɪɭɸ ɜɜɟɞɟɧɵ ɩɪɨɦɵɜɧɚɹ ɜɨɞɚ, ɞɟɷɦɭɥɶɝɚɬɨɪ ɢ ɳɟɥɨɱɶ, 
ɩɪɨɤɚɱɢɜɚɟɬɫɹ ɱɟɪɟɡ ɬɟɩɥɨɨɛɦɟɧɧɢɤ ɢ ɩɚɪɨɩɨɞɨɝɪɟɜɚɬɟɥɶ ɜ ɷɥɟɤɬɪɨɞɟɝɢɞɪɚɬɨɪ. 
Ɉɛɟɫɫɨɥɟɧɧɚɹ ɧɟɮɬɶ ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ ɬɟɩɥɨɨɛɦɟɧɧɢɤ, ɯɨɥɨɞɢɥɶɧɢɤ ɢ ɩɨɞɚɟɬɫɹ ɜ 
ɪɟɡɟɪɜɭɚɪɵ ɨɛɟɫɫɨɥɟɧɧɨɣ ɧɟɮɬɢ. ȼɨɞɚ, ɨɬɞɟɥɟɧɧɚɹ ɜ ɷɥɟɤɬɪɨɞɟɝɢɞɪɚɬɨɪɚɯ, 
ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɧɟɮɬɟɨɬɞɟɥɢɬɟɥɶ ɞɥɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɨɬɫɬɨɹ. ɍɥɨɜɥɟɧɧɚɹ ɧɟɮɬɶ 
ɜɨɡɜɪɚɳɚɟɬɫɹ ɧɚ ɩɪɢɟɦ ɫɵɪɶɟɜɨɝɨ ɧɚɫɨɫɚ, ɚ ɜɨɞɚ ɫɛɪɚɫɵɜɚɟɬɫɹ ɜ ɩɪɨɦɵɲɥɟɧɧɭɸ 
ɤɚɧɚɥɢɡɚɰɢɸ ɢ ɩɟɪɟɞɚɟɬɫɹ ɧɚ ɨɱɢɫɬɤɭ. 
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Ɋɢɫɭɧɨɤ 2.1 – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɨɞɧɨɫɬɭɩɟɧɱɚɬɨɝɨ ɩɪɨɰɟɫɫɚ 
ɨɛɟɫɫɨɥɢɜɚɧɢɹ ɧɟɮɬɢ: 

1 – ɬɟɩɥɨɨɛɦɟɧɧɢɤɢ; 2 – ɩɨɞɨɝɪɟɜɚɬɟɥɢ; 3 – ɨɬɫɬɨɣɧɢɤɢ ɬɟɪɦɨɯɢɦɢɱɟɫɤɨɝɨ 
ɨɛɟɫɫɨɥɢɜɚɧɢɹ; 4 – ɷɥɟɤɬɪɨɞɟɝɢɞɪɚɬɨɪ 1 ɫɬɭɩɟɧɢ; 5 – ɫɛɨɪɧɢɤ ɨɛɟɫɫɨɥɟɧɧɨɣ ɧɟɮɬɢ 

 

2.1.2 Ⱦɜɭɯɫɬɭɩɟɧɱɚɬɚɹ ɫɯɟɦɚ ɨɛɟɫɫɨɥɢɜɚɧɢɹ 

 

ɇɟɮɬɶ, ɜ ɤɨɬɨɪɭɸ ɜɜɟɞɟɧɵ ɩɪɨɦɵɜɧɚɹ ɜɨɞɚ, ɞɟɷɦɭɥɶɝɚɬɨɪ ɢ ɳɟɥɨɱɶ, ɧɚɫɨɫɨɦ 
ɩɪɨɤɚɱɢɜɚɟɬɫɹ ɱɟɪɟɡ ɬɟɩɥɨɨɛɦɟɧɧɢɤ ɢ ɩɚɪɨɩɨɞɨɝɪɟɜɚɬɟɥɶ ɜ ɷɥɟɤɬɪɨɞɟɝɢɞɪɚɬɨɪ ɩɟɪɜɨɣ 
ɫɬɭɩɟɧɢ. Ɂɞɟɫɶ ɭɞɚɥɹɟɬɫɹ ɨɫɧɨɜɧɚɹ ɦɚɫɫɚ ɜɨɞɵ ɢ ɫɨɥɟɣ (ɫɨɞɟɪɠɚɧɢɟ ɢɯ ɫɧɢɠɚɟɬɫɹ ɜ 8-

10 ɪɚɡ). ɂɡ ɷɥɟɤɬɪɨɞɟɝɢɞɪɚɬɨɪɚ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɧɟɮɬɶ ɩɨɫɬɭɩɚɟɬ ɜ ɷɥɟɤɬɪɨɞɟɝɢɞɪɚɬɨɪ 
ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɞɥɹ ɩɨɜɬɨɪɧɨɣ ɨɛɪɚɛɨɬɤɢ. ɉɟɪɟɞ ɷɬɢɦ ɜ ɧɟɮɬɶ ɜɧɨɜɶ ɩɨɞɚɟɬɫɹ ɜɨɞɚ. 

 

ɗ - 6ɗ - 5ɗ - 4ɗ - 2 ɗ - 3

ɋ - 1 ɋ - 1 ɋ - 1 ɋ - 1ɋ - 1ɋ - 1

I ɫɬɭɩɟɧɶ                          ɗ - 1 ~ ɗ - 6 II ɫɬɭɩɟɧɶ  ɗ - 7 ~ ɗ - 12      Ɉɛɟɫɫɨɥɟɧɧɚɹ ɧɟɮɬɶ   ȼɄ - 1

ɋɵɪɚɹ
ɧɟɮɬɶ

ȼ  ɤɚɧɚɥɢɡɚɰɢɸɇ - 1 ɇ - 3ɇ - 2

Ɍ - 4 Ɍ - 5 Ɍ - 6

ɗ - 1

ȿ - 18

 
 

Ɋɢɫɭɧɨɤ 2.2 – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɞɜɭɯɫɬɭɩɟɧɱɚɬɨɝɨ ɩɪɨɰɟɫɫɚ 
ɨɛɟɫɫɨɥɢɜɚɧɢɹ ɧɟɮɬɢ ɩɪɢ ɩɪɨɬɢɜɨɬɨɱɧɨɣ ɡɚɥɢɜɤɟ ɩɪɨɬɨɱɧɨɣ ɜɨɞɵ: 

ɇ-1 – ɧɚɫɨɫ ɫɵɪɨɣ ɧɟɮɬɢ; ɇ-2 – ɧɚɫɨɫ ɩɨɞɚɱɢ ɜɨɞɵ; ɇ-3 – ɧɚɫɨɫ ɩɨɞɚɱɢ ɞɟɷɦɭɥɶɝɚɬɨɪɚ; 
Ɍ-4, Ɍ-5, Ɍ-6 – ɬɟɩɥɨɨɛɦɟɧɧɢɤɢ ɧɚɝɪɟɜɚ ɋ-1 – ɫɦɟɫɢɬɟɥɶɧɵɟ ɤɥɚɩɚɧɵ; ȿ-18 – ɟɦɤɨɫɬɶ 

ɨɬɫɬɨɹ ɞɪɟɧɚɠɧɨɣ ɜɨɞɵ; ɗ – ɷɥɟɤɬɪɨɞɟɝɢɞɪɚɬɨɪɵ. 
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2.1.3 Ɍɪɟɯɫɬɭɩɟɧɱɚɬɚɹ ɫɯɟɦɚ ɨɛɟɫɫɨɥɢɜɚɧɢɹ 

 

ɋɵɪɚɹ ɧɟɮɬɶ ɧɚɫɨɫɨɦ ɩɪɨɤɚɱɢɜɚɟɬɫɹ ɱɟɪɟɡ ɬɟɩɥɨɨɛɦɟɧɧɢɤɢ ɢ ɩɚɪɨɜɵɟ 
ɩɨɞɨɝɪɟɜɚɬɟɥɢ, ɩɨɫɥɟ ɱɟɝɨ ɩɨɫɬɭɩɚɟɬ ɜ ɷɥɟɤɬɪɨɞɟɝɢɞɪɚɬɨɪɵ I-ɨɣ ɫɬɭɩɟɧɢ. Ⱦɥɹ 
ɭɜɟɥɢɱɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɰɟɫɫɚ ɨɛɟɫɫɨɥɢɜɚɧɢɹ ɢ ɨɛɟɡɜɨɠɢɜɚɧɢɹ ɩɟɪɟɞ 
ɫɵɪɶɟɜɵɦ ɧɚɫɨɫɨɦ ɜ ɧɟɮɬɶ ɜɜɨɞɢɬɫɹ ɞɟɷɦɭɥɶɝɚɬɨɪ, ɚ ɩɨɫɥɟ ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ – 1÷2% 
ɪɚɫɬɜɨɪ ɳɟɥɨɱɢ. Ʉɪɨɦɟ ɷɬɨɝɨ, ɜ ɧɟɮɬɶ ɞɨɛɚɜɥɹɟɬɫɹ ɨɬɫɬɨɹɜɲɚɹɫɹ ɜɨɞɚ, ɤɨɬɨɪɚɹ 
ɨɬɜɨɞɢɬɫɹ ɢɡ ɷɥɟɤɬɪɨɞɟɝɢɞɪɚɬɨɪɚ III ɫɬɭɩɟɧɢ ɢ ɡɚɤɚɱɢɜɚɟɬɫɹ ɜ ɢɧɠɟɤɬɨɪɧɵɣ ɫɦɟɫɢɬɟɥɶ. 

ɇɟɮɬɶ ɩɨɫɬɭɩɚɟɬ ɜ ɧɢɡ ɷɥɟɤɬɪɨɞɟɝɢɞɪɚɬɨɪɚ, ɜɵɜɨɞɢɬɫɹ ɫɜɟɪɯɭ ɱɟɪɟɡ ɤɨɥɥɟɤɬɨɪ. 
Ȼɥɚɝɨɞɚɪɹ ɬɚɤɨɦɭ ɪɚɫɩɨɥɨɠɟɧɢɸ ɭɫɬɪɨɣɫɬɜ ɜɜɨɞɚ ɢ ɜɵɜɨɞɚ ɧɟɮɬɢ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ 
ɪɚɜɧɨɦɟɪɧɨɫɬɶ ɩɨɬɨɤɚ ɩɨ ɜɫɟɦɭ ɫɟɱɟɧɢɸ ɚɩɩɚɪɚɬɚ. 

ɂɡ ɷɥɟɤɬɪɨɞɟɝɢɞɪɚɬɨɪɚ I ɫɬɭɩɟɧɢ ɧɟɮɬɶ ɧɚɩɪɚɜɥɹɟɬɫɹ ɧɚ II, ɚ ɡɚɬɟɦ ɢ ɧɚ III 

ɫɬɭɩɟɧɶ. ɉɪɢ ɷɬɨɦ ɩɟɪɟɞ ɤɚɠɞɵɦ ɷɥɟɤɬɪɨɞɟɝɢɞɪɚɬɨɪɨɦ ɜ ɧɟɮɬɶ ɜɧɨɜɶ ɩɨɞɚɟɬɫɹ ɜɨɞɚ. 
ɋɜɟɠɚɹ ɜɨɞɚ ɩɨɞɚɟɬɫɹ ɬɨɥɶɤɨ ɧɚ III ɫɬɭɩɟɧɶ. 

 

 
Ɋɢɫɭɧɨɤ 2.3 – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɬɪɟɯɫɬɭɩɟɧɱɚɬɨɝɨ ɩɪɨɰɟɫɫɚ 

ɨɛɟɫɫɨɥɢɜɚɧɢɹ ɧɟɮɬɢ ɩɪɢ ɩɪɨɬɢɜɨɬɨɱɧɨɣ ɡɚɥɢɜɤɟ ɩɪɨɬɨɱɧɨɣ ɜɨɞɵ 

 

ɉɪɨɞɭɤɬɨɦ ɭɫɬɚɧɨɜɤɢ ɗɅɈɍ ɹɜɥɹɟɬɫɹ ɨɛɟɫɫɨɥɟɧɧɚɹ ɢ ɨɛɟɡɜɨɠɟɧɧɚɹ ɧɟɮɬɶ 
(~98% ɦɚɫɫ.), ɫɨɞɟɪɠɚɳɚɹ 3-4 ɦɝ/ɥ ɫɨɥɟɣ ɢ ɞɨ 0,1% ɦɚɫɫ. ɜɨɞɵ. 

 

2.2 ɍɫɬɚɧɨɜɤɚ ɚɬɦɨɫɮɟɪɧɨɣ ɩɟɪɟɝɨɧɤɢ ɧɟɮɬɹɧɨɝɨ ɫɵɪɶɹ (ɧɟɮɬɢ, ɝɚɡɨɜɨɝɨ 
ɤɨɧɞɟɧɫɚɬɚ, ɢɯ ɫɦɟɫɟɣ) 

 

ɇɚɡɧɚɱɟɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ 

ɉɟɪɟɝɨɧɤɚ ɧɟɮɬɢ – ɩɪɨɰɟɫɫ ɪɚɡɞɟɥɟɧɢɹ ɟɟ ɧɚ ɮɪɚɤɰɢɢ ɩɨ ɬɟɦɩɟɪɚɬɭɪɚɦ ɤɢɩɟɧɢɹ 

– ɥɟɠɢɬ ɜ ɨɫɧɨɜɟ ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɮɬɢ ɢ ɩɨɥɭɱɟɧɢɹ ɩɪɢ ɷɬɨɦ ɦɨɬɨɪɧɨɝɨ ɬɨɩɥɢɜɚ, 
ɫɦɚɡɨɱɧɵɯ ɦɚɫɟɥ ɢ ɪɚɡɥɢɱɧɵɯ ɞɪɭɝɢɯ ɰɟɧɧɵɯ ɯɢɦɢɱɟɫɤɢɯ ɩɪɨɞɭɤɬɨɜ. 

Ⱦɥɹ ɪɚɡɞɟɥɟɧɢɹ ɧɟɮɬɢ ɧɚ ɪɹɞ ɤɨɦɩɨɧɟɧɬɨɜ ɬɪɟɛɭɟɬɫɹ ɜɵɩɨɥɧɢɬɶ ɧɟɫɤɨɥɶɤɨ 
ɨɫɧɨɜɧɵɯ ɭɫɥɨɜɢɣ: ɧɟɨɛɯɨɞɢɦɨ ɧɟɮɬɶ ɧɚɝɪɟɬɶ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɣ ɧɟ 
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ɬɨɥɶɤɨ ɧɚɝɪɟɜ, ɧɨ ɢ ɢɫɩɚɪɟɧɢɟ ɱɚɫɬɢ ɧɟɮɬɢ, ɬ.ɟ. ɩɪɨɢɡɜɟɫɬɢ ɟɟ ɨɞɧɨɤɪɚɬɧɨɟ ɢɫɩɚɪɟɧɢɟ, 
ɭɬɢɥɢɡɢɪɨɜɚɬɶ ɬɟɩɥɨ ɜɵɪɚɛɨɬɚɧɧɵɯ ɩɪɨɞɭɤɬɨɜ, ɧɚɝɪɟɜɚɹ ɢɦɢ ɫɵɪɭɸ ɧɟɮɬɶ. ɋ ɷɬɨɣ 
ɰɟɥɶɸ ɢɫɩɨɥɶɡɭɸɬɫɹ: ɬɪɭɛɱɚɬɵɟ ɧɚɝɪɟɜɚɬɟɥɶɧɵɟ ɩɟɱɢ, ɬɟɩɥɨɨɛɦɟɧɧɵɟ ɚɩɩɚɪɚɬɵ ɢ 
ɪɟɤɬɢɮɢɤɚɰɢɨɧɧɵɟ ɤɨɥɨɧɧɵ. 

ɉɟɪɟɝɨɧɤɭ ɧɟɮɬɢ ɧɚ ɚɬɦɨɫɮɟɪɧɵɯ ɭɫɬɚɧɨɜɤɚɯ ȺɌ ɦɨɠɧɨ ɨɫɭɳɟɫɬɜɥɹɬɶ 
ɧɟɫɤɨɥɶɤɢɦɢ ɫɩɨɫɨɛɚɦɢ: 

1) Ɉɞɧɨɤɪɚɬɧɵɦ ɢɫɩɚɪɟɧɢɟɦ ɜ ɬɪɭɛɱɚɬɨɣ ɩɟɱɢ ɢ ɪɚɡɞɟɥɟɧɢɟɦ ɨɬɝɨɧɚ ɜ ɨɞɧɨɣ 
ɪɟɤɬɢɮɢɤɚɰɢɨɧɧɨɣ ɤɨɥɨɧɧɟ. Ɍɚɤɚɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɩɟɪɟɝɨɧɤɢ ɧɟɮɬɢ, ɤɚɤ 
ɩɪɚɜɢɥɨ, ɩɪɢɦɟɧɢɦɚ ɞɥɹ ɧɟɮɬɟɣ ɫ ɧɢɡɤɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɫɜɟɬɥɵɯ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɢ 
ɧɟɡɧɚɱɢɬɟɥɶɧɵɦ ɫɨɞɟɪɠɚɧɢɟɦ ɪɚɫɬɜɨɪɟɧɧɨɝɨ ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ ɝɚɡɚ, ɚ ɬɚɤɠɟ 

ɫɟɪɨɜɨɞɨɪɨɞɚ. 

2) Ⱦɜɭɯɤɪɚɬɧɵɦ ɢɫɩɚɪɟɧɢɟɦ ɢ ɪɚɡɞɟɥɟɧɢɟɦ ɜ ɞɜɭɯ ɪɟɤɬɢɮɢɤɚɰɢɨɧɧɵɯ ɤɨɥɨɧɧɚɯ 
– ɜ ɤɨɥɨɧɧɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɢɫɩɚɪɟɧɢɹ ɫ ɨɬɞɟɥɟɧɢɟɦ ɥɟɝɤɢɯ ɛɟɧɡɢɧɨɜɵɯ ɮɪɚɤɰɢɣ ɢ ɜ 
ɨɫɧɨɜɧɨɣ ɤɨɥɨɧɧɟ. ɉɪɢ ɷɬɨɦ ɩɨɧɢɠɚɟɬɫɹ ɨɛɳɟɟ ɞɚɜɥɟɧɢɟ ɜ ɫɢɫɬɟɦɟ ɢ ɞɚɜɥɟɧɢɟ ɜ 
ɨɫɧɨɜɧɨɣ ɪɟɤɬɢɮɢɤɚɰɢɨɧɧɨɣ ɤɨɥɨɧɧɟ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɩɪɨɢɫɯɨɞɢɬ ɛɨɥɟɟ ɩɨɥɧɨɟ 
ɨɬɞɟɥɟɧɢɟ ɫɜɟɬɥɵɯ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɢɡ ɧɟɮɬɢ ɢ ɛɨɥɟɟ ɱɟɬɤɨɟ ɪɚɡɞɟɥɟɧɢɟ ɢɯ ɜ ɤɨɥɨɧɧɟ. 
ɉɪɢ ɪɚɛɨɬɟ ɩɨ ɷɬɨɣ ɫɯɟɦɟ ɬɪɟɛɭɟɬɫɹ ɛɨɥɟɟ ɜɵɫɨɤɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɝɪɟɜɚ ɜ ɩɟɱɢ ɩɨ 
ɫɪɚɜɧɟɧɢɸ ɫɨ ɫɯɟɦɨɣ ɨɞɧɨɤɪɚɬɧɨɝɨ ɢɫɩɚɪɟɧɢɹ ɜɫɥɟɞɫɬɜɢɟ ɪɚɡɞɟɥɶɧɨɝɨ ɢɫɩɚɪɟɧɢɹ 
ɥɟɝɤɨɤɢɩɹɳɢɯ ɢ ɛɨɥɟɟ ɬɹɠɟɥɵɯ ɮɪɚɤɰɢɣ. ȼɫɟ ɫɨɜɪɟɦɟɧɧɵɟ ɭɫɬɚɧɨɜɤɢ ȺɌ ɜ ɨɫɧɨɜɧɨɦ 
ɪɚɛɨɬɚɸɬ ɩɨ ɫɯɟɦɟ ɞɜɭɯɤɪɚɬɧɨɝɨ ɢɫɩɚɪɟɧɢɹ. 

 

Ɉɫɧɨɜɧɵɟ ɩɪɨɞɭɤɬɵ ɚɬɦɨɫɮɟɪɧɨɣ ɩɟɪɟɝɨɧɤɢ ɧɟɮɬɹɧɨɝɨ ɫɵɪɶɹ 

Ɉɫɧɨɜɧɵɟ ɮɪɚɤɰɢɢ, ɜɵɞɟɥɹɟɦɵɟ ɩɪɢ ɩɟɪɜɢɱɧɨɣ ɚɬɦɨɫɮɟɪɧɨɣ ɩɟɪɟɝɨɧɤɟ ɧɟɮɬɢ: 
Ȼɟɧɡɢɧɨɜɚɹ ɮɪɚɤɰɢɹ – ɧɟɮɬɹɧɨɣ ɩɨɝɨɧ ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ ɤɢɩɟɧɢɹ ɨɬ ɧ.ɤ. (ɧɚɱɚɥɚ 

ɤɢɩɟɧɢɹ, ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ ɞɥɹ ɤɚɠɞɨɣ ɧɟɮɬɢ) ɞɨ 150-205 °ɋ (ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɰɟɥɢ ɩɨɥɭɱɟɧɢɹ ɚɜɬɨ-, ɚɜɢɚ-, ɢɥɢ ɞɪɭɝɨɝɨ ɫɩɟɰɢɚɥɶɧɨɝɨ ɛɟɧɡɢɧɚ). 

ɗɬɚ ɮɪɚɤɰɢɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɦɟɫɶ ɚɥɤɚɧɨɜ, ɧɚɮɬɟɧɨɜ ɢ ɚɪɨɦɚɬɢɱɟɫɤɢɯ 
ɭɝɥɟɜɨɞɨɪɨɞɨɜ. ȼɨ ɜɫɟɯ ɷɬɢɯ ɭɝɥɟɜɨɞɨɪɨɞɚɯ ɫɨɞɟɪɠɢɬɫɹ ɨɬ 5 ɞɨ 10 ɚɬɨɦɨɜ ɋ. 

Ʉɟɪɨɫɢɧɨɜɚɹ ɮɪɚɤɰɢɹ – ɧɟɮɬɹɧɨɣ ɩɨɝɨɧ ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ ɤɢɩɟɧɢɹ ɨɬ 150-

180 °ɋ ɞɨ 270-280 °ɋ. ȼ ɷɬɨɣ ɮɪɚɤɰɢɢ ɫɨɞɟɪɠɚɬɫɹ ɭɝɥɟɜɨɞɨɪɨɞɵ ɋ10-ɋ15. 
ɂɫɩɨɥɶɡɭɟɬɫɹ ɜ ɤɚɱɟɫɬɜɟ ɦɨɬɨɪɧɨɝɨ ɬɨɩɥɢɜɚ (ɬɪɚɤɬɨɪɧɵɣ ɤɟɪɨɫɢɧ, ɤɨɦɩɨɧɟɧɬ 

ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ), ɞɥɹ ɛɵɬɨɜɵɯ ɧɭɠɞ (ɨɫɜɟɬɢɬɟɥɶɧɵɣ ɤɟɪɨɫɢɧ) ɢ ɞɪ. 
Ⱦɢɡɟɥɶɧɚɹ (ɝɚɡɨɣɥɟɜɚɹ) ɮɪɚɤɰɢɹ – ɬɟɦɩɟɪɚɬɭɪɚ ɤɢɩɟɧɢɹ ɨɬ 270-280 °ɋ ɞɨ 320-

350 °ɋ. ȼ ɷɬɨɣ ɮɪɚɤɰɢɢ ɫɨɞɟɪɠɚɬɫɹ ɭɝɥɟɜɨɞɨɪɨɞɵ ɋ14-ɋ20. ɂɫɩɨɥɶɡɭɟɬɫɹ ɜ ɤɚɱɟɫɬɜɟ 
ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ. 

Ɇɚɡɭɬ – ɨɫɬɚɬɨɤ ɩɨɫɥɟ ɨɬɝɨɧɚ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ ɮɪɚɤɰɢɣ ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ 
ɤɢɩɟɧɢɹ ɜɵɲɟ 320-350 °ɋ. 

Ɇɚɡɭɬ ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɤɚɤ ɤɨɬɟɥɶɧɨɟ ɬɨɩɥɢɜɨ ɢɥɢ ɩɨɞɜɟɪɝɚɬɶɫɹ 
ɞɚɥɶɧɟɣɲɟɣ ɩɟɪɟɪɚɛɨɬɤɟ – ɥɢɛɨ ɩɟɪɟɝɨɧɤɟ ɩɪɢ ɩɨɧɢɠɟɧɧɨɦ ɞɚɜɥɟɧɢɢ (ɜ ɜɚɤɭɭɦɟ) ɫ 
ɨɬɛɨɪɨɦ ɦɚɫɥɹɧɵɯ ɮɪɚɤɰɢɣ ɢɥɢ ɲɢɪɨɤɨɣ ɮɪɚɤɰɢɢ ɜɚɤɭɭɦɧɨɝɨ ɝɚɡɨɣɥɹ (ɜ ɫɜɨɸ 
ɨɱɟɪɟɞɶ, ɫɥɭɠɚɳɟɝɨ ɫɵɪɶɟɦ ɞɥɹ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ ɫ ɰɟɥɶɸ ɩɨɥɭɱɟɧɢɹ 
ɜɵɫɨɤɨɨɤɬɚɧɨɜɨɝɨ ɤɨɦɩɨɧɟɧɬɚ ɛɟɧɡɢɧɚ), ɥɢɛɨ ɤɪɟɤɢɧɝɭ. 
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2.2.1 Ⱥɬɦɨɫɮɟɪɧɵɟ ɬɪɭɛɱɚɬɵɟ ɭɫɬɚɧɨɜɤɢ ɩɨ ɩɟɪɟɝɨɧɤɟ ɧɟɮɬɢ (ɝɚɡɨɜɨɝɨ 
ɤɨɧɞɟɧɫɚɬɚ) ɛɟɡ ɨɬɛɟɧɡɢɧɢɜɚɸɳɟɣ ɤɨɥɨɧɧɵ – (ȺɌ) 

 

ɋɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɨɞɧɨɤɨɥɨɧɧɨɣ ȺɌ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.4. 

 

Ɋɢɫɭɧɨɤ 2.4 – ɋɯɟɦɚ ɚɬɦɨɫɮɟɪɧɨɣ ɩɟɪɟɝɨɧɤɢ ɫ ɨɞɧɨɤɪɚɬɧɵɦ ɢɫɩɚɪɟɧɢɟɦ ɧɟɮɬɢ: 
I – ɧɟɮɬɶ; II – ɝɚɡ; III – ɛɟɧɡɢɧ; IV – ɤɟɪɨɫɢɧ; V – ɞɢɡɟɥɶɧɚɹ ɮɪɚɤɰɢɹ; VI – ɦɚɡɭɬ;  

VII – ɜɨɞɚ 

 

ɇɟɮɬɶ ɢɡ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɩɚɪɤɚ ɢɥɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɫ ɭɫɬɚɧɨɜɤɢ ɗɅɈɍ 
ɡɚɛɢɪɚɟɬɫɹ ɫɵɪɶɟɜɵɦ ɧɚɫɨɫɨɦ ɢ ɩɪɨɩɭɫɤɚɟɬɫɹ ɱɟɪɟɡ ɬɟɩɥɨɨɛɦɟɧɧɢɤɢ ɢ ɬɪɭɛɱɚɬɭɸ ɩɟɱɶ 
ɜ ɪɟɤɬɢɮɢɤɚɰɢɨɧɧɭɸ ɤɨɥɨɧɧɭ. ȼ ɡɨɧɟ ɜɜɨɞɚ ɫɵɪɶɹ ɜ ɤɨɥɨɧɧɭ ɩɪɨɢɫɯɨɞɢɬ ɨɞɧɨɤɪɚɬɧɨɟ 
ɢɫɩɚɪɟɧɢɟ ɧɟɮɬɢ. ɉɚɪɵ ɧɟɮɬɢ ɡɚɬɟɦ ɪɚɡɞɟɥɹɸɬ ɪɟɤɬɢɮɢɤɚɰɢɟɣ ɧɚ ɰɟɥɟɜɵɟ ɮɪɚɤɰɢɢ, 
ɚ ɢɡ ɠɢɞɤɨɫɬɢ ɬɚɤɠɟ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɩɪɨɰɟɫɫɚ ɪɟɤɬɢɮɢɤɚɰɢɢ ɭɞɚɥɹɸɬ ɥɟɝɤɨɤɢɩɹɳɢɟ 
ɮɪɚɤɰɢɢ. 

ɉɪɨɞɭɤɬɚɦɢ ɭɫɬɚɧɨɜɤɢ ɹɜɥɹɸɬɫɹ: 
ɚ) ɭɝɥɟɜɨɞɨɪɨɞɧɵɟ ɝɚɡɵ ɋ1–ɋ4, ɫɨɞɟɪɠɚɳɢɟ ɫɟɪɨɜɨɞɨɪɨɞ, ɧɚɩɪɚɜɥɹɸɬɫɹ ɧɚ 

ɨɱɢɫɬɤɭ ɢ ɪɚɡɞɟɥɟɧɢɟ; 
ɛ) ɲɢɪɨɤɚɹ ɛɟɧɡɢɧɨɜɚɹ ɮɪɚɤɰɢɹ ɧɤ–150ɨɋ ɧɚɩɪɚɜɥɹɟɬɫɹ ɧɚ ɝɢɞɪɨɨɱɢɫɬɤɭ ɢ 

ɪɚɡɞɟɥɟɧɢɟ ɧɚ ɭɡɤɢɟ ɮɪɚɤɰɢɢ ɞɥɹ ɞɚɥɶɧɟɣɲɟɣ ɩɟɪɟɪɚɛɨɬɤɢ; 
ɜ) ɤɟɪɨɫɢɧɨɜɚɹ ɮɪɚɤɰɢɹ 150–250 ɨɋ ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɭɡɟɥ ɫɦɟɲɟɧɢɹ; 
ɝ) ɞɢɡɟɥɶɧɚɹ ɮɪɚɤɰɢɹ 250–360 ɨɋ ɧɚɩɪɚɜɥɹɟɬɫɹ ɧɚ ɝɢɞɪɨɨɱɢɫɬɤɭ; 
ɞ) ɦɚɡɭɬ (ɨɫɬɚɬɨɤ >360 ɨɋ) ɧɚɩɪɚɜɥɹɟɬɫɹ ɧɚ ɜɚɤɭɭɦɧɭɸ ɩɟɪɟɝɨɧɤɭ ɢɥɢ ɧɚ 

ɜɬɨɪɢɱɧɵɟ ɩɪɨɰɟɫɫɵ. 
Ɇɚɬɟɪɢɚɥɶɧɵɣ ɛɚɥɚɧɫ ɭɫɬɚɧɨɜɤɢ ȺɌ ɡɚɜɢɫɢɬ ɨɬ ɩɟɪɟɪɚɛɚɬɵɜɚɟɦɨɝɨ ɫɵɪɶɹ 

(ɩɨɬɟɧɰɢɚɥɶɧɨɝɨ ɫɨɞɟɪɠɚɧɢɹ ɮɪɚɤɰɢɣ ɜ ɧɟɮɬɢ/ɝɚɡɨɜɨɦ ɤɨɧɞɟɧɫɚɬɟ). ȼ ɬɚɛɥɢɰɟ 2.1 

ɩɪɢɜɟɞɟɧ ɨɪɢɟɧɬɢɪɨɜɨɱɧɵɣ ɦɚɬɟɪɢɚɥɶɧɵɣ ɛɚɥɚɧɫ ɭɫɬɚɧɨɜɤɢ ɨɞɧɨɤɨɥɨɧɧɨɣ ȺɌ. 
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Ɍɚɛɥɢɰɚ 2.1 – Ɇɚɬɟɪɢɚɥɶɧɵɣ ɛɚɥɚɧɫ ɭɫɬɚɧɨɜɤɢ ɨɞɧɨɤɨɥɨɧɧɨɣ ȺɌ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɫɵɪɶɹ, ɩɪɨɞɭɤɰɢɢ Ʉɨɥɢɱɟɫɬɜɨ, % ɧɚ ɫɵɪɶɟ 

ɋɵɪɶɟ:  
ɇɟɮɬɶ 100,00 

ɂɬɨɝɨ ɩɪɢɯɨɞ: 100,00 

ɉɪɨɞɭɤɰɢɹ:  

ɍɝɥɟɜɨɞɨɪɨɞɧɵɣ ɝɚɡ 0,05 

Ɏɪɚɤɰɢɹ ɇɄ–150 °ɋ 11,03 

Ɏɪɚɤɰɢɹ 150–250 °ɋ 9,70 

Ɏɪɚɤɰɢɹ 250–350 ɨɋ 12,89 

Ɇɚɡɭɬ 65,86 

ɂɬɨɝɨ ɩɪɨɞɭɤɰɢɢ: 99,53 

ɉɨɬɟɪɢ: 0,47 
ɂɬɨɝɨ ɪɚɫɯɨɞ: 100,00 

 

2.2.2 Ⱥɬɦɨɫɮɟɪɧɵɟ ɬɪɭɛɱɚɬɵɟ ɭɫɬɚɧɨɜɤɢ ɩɨ ɩɟɪɟɝɨɧɤɟ ɧɟɮɬɢ (ɝɚɡɨɜɨɝɨ 
ɤɨɧɞɟɧɫɚɬɚ) ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɨɬɛɟɧɡɢɧɢɜɚɸɳɟɣ ɤɨɥɨɧɧɵ – (ȺɌ) 

 

Ⱦɥɹ ɧɟɮɬɟɣ ɫ ɛɨɥɶɲɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɪɚɫɬɜɨɪɟɧɧɨɝɨ ɝɚɡɚ ɢ ɧɢɡɤɨɤɢɩɹɳɢɯ 
ɮɪɚɤɰɢɣ ɢɫɩɨɥɶɡɭɸɬ ɫɯɟɦɭ ɩɟɪɟɝɨɧɤɢ ɫ ɞɜɭɯɤɪɚɬɧɵɦ ɢɫɩɚɪɟɧɢɟɦ ɧɟɮɬɢ ɢ ɞɜɭɦɹ 
ɪɟɤɬɢɮɢɤɚɰɢɨɧɧɵɦɢ ɤɨɥɨɧɧɚɦɢ. ɋɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.5. 

 

 

Ɋɢɫɭɧɨɤ 2.5 – ɋɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɞɜɭɯɤɨɥɨɧɧɨɣ ȺɌ 
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ɍɫɬɚɧɨɜɤɚ ɚɬɦɨɫɮɟɪɧɨɣ ɩɟɪɟɝɨɧɤɢ, ɞɜɭɯɤɨɥɨɧɧɚɹ (ɩɨ ɱɢɫɥɭ ɨɫɧɨɜɧɵɯ ɤɨɥɨɧɧ: 
ɩɟɪɜɚɹ – ɩɪɨɫɬɚɹ, ɜɬɨɪɚɹ – ɫɥɨɠɧɚɹ, ɛɟɡ ɭɱɟɬɚ ɜɧɟɲɧɢɯ ɨɬɩɚɪɧɵɯ ɤɨɥɨɧɧ) ɫ 
ɞɜɭɤɪɚɬɧɵɦ ɢɫɩɚɪɟɧɢɟɦ ɫɵɪɶɹ. Ⱦɨ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɩɟɪɜɭɸ ɪɟɤɬɢɮɢɤɚɰɢɨɧɧɭɸ ɤɨɥɨɧɧɭ, 
ɧɚɡɵɜɚɟɦɭɸ ɬɚɤɠɟ ɢɫɩɚɪɢɬɟɥɶɧɨɣ ɤɨɥɨɧɧɨɣ, ɧɟɮɬɶ ɧɚɝɪɟɜɚɟɬɫɹ ɬɨɥɶɤɨ ɜ 
ɬɟɩɥɨɨɛɦɟɧɧɢɤɚɯ, ɩɪɨɯɨɞɹ ɜ ɧɢɯ ɨɞɧɢɦ, ɞɜɭɦɹ ɢɥɢ ɧɟɫɤɨɥɶɤɢɦɢ ɩɚɪɚɥɥɟɥɶɧɵɦɢ 
ɩɨɬɨɤɚɦɢ. ȼɟɪɯɧɢɦ ɩɪɨɞɭɤɬɨɦ ɩɟɪɜɨɣ ɤɨɥɨɧɧɵ ɹɜɥɹɸɬɫɹ ɥɟɝɤɚɹ ɛɟɧɡɢɧɨɜɚɹ ɮɪɚɤɰɢɹ ɢ 
ɧɟɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɝɚɡɚ. Ɉɫɬɚɥɶɧɵɟ ɞɢɫɬɢɥɥɹɬɵ, ɜɵɜɨɞɢɦɵɟ ɫ ɭɫɬɚɧɨɜɤɢ, ɚ ɬɚɤɠɟ 
ɦɚɡɭɬ ɩɨɥɭɱɚɸɬɫɹ ɜɨ ɜɬɨɪɨɣ ɤɨɥɨɧɧɟ. Ɉɛɟ ɤɨɥɨɧɧɵ ɨɛɫɥɭɠɢɜɚɸɬɫɹ ɨɛɳɟɣ ɬɪɭɛɱɚɬɨɣ 
ɩɟɱɶɸ. ɑɚɫɬɶ ɧɢɠɧɟɝɨ ɩɪɨɞɭɤɬɚ ɢɫɩɚɪɢɬɟɥɶɧɨɣ ɤɨɥɨɧɧɵ ɰɢɪɤɭɥɢɪɭɟɬ ɦɟɠɞɭ ɩɟɱɶɸ ɢ 
ɩɟɪɜɨɣ ɤɨɥɨɧɧɨɣ, ɷɬɢɦ ɞɨɫɬɢɝɚɟɬɫɹ ɫɧɚɛɠɟɧɢɟ ɟɟ ɨɬɝɨɧɧɨɣ ɫɟɤɰɢɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ 
ɤɨɥɢɱɟɫɬɜɨɦ ɬɟɩɥɚ. ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɩɪɨɯɨɠɞɟɧɢɹ ɧɟɮɬɶɸ ɬɟɩɥɨɨɛɦɟɧɧɢɤɨɜ 
ɦɨɠɟɬ ɛɵɬɶ ɢ ɢɧɨɣ, ɱɟɦ ɩɨɤɚɡɚɧɨ ɧɚ ɫɯɟɦɟ. 

Ɇɚɬɟɪɢɚɥɶɧɵɣ ɛɚɥɚɧɫ ɭɫɬɚɧɨɜɤɢ ɡɚɜɢɫɢɬ ɨɬ ɩɨɬɟɧɰɢɚɥɶɧɨɝɨ ɫɨɞɟɪɠɚɧɢɹ 
ɫɜɟɬɥɵɯ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɜ ɧɟɮɬɢ, ɨɬ ɬɪɟɛɭɟɦɨɝɨ ɚɫɫɨɪɬɢɦɟɧɬɚ ɢɯ, ɚ ɬɚɤɠɟ ɨɬ ɱɟɬɤɨɫɬɢ 
ɮɪɚɤɰɢɨɧɢɪɨɜɚɧɢɹ (ɩɪɢɜɟɞɟɧ ɜ ɬɚɛɥɢɰɟ 2.2). 
 
Ɍɚɛɥɢɰɚ 2.2 – Ɇɚɬɟɪɢɚɥɶɧɵɣ ɛɚɥɚɧɫ ɭɫɬɚɧɨɜɤɢ ɞɜɭɯɤɨɥɨɧɧɨɣ ȺɌ 
 Ɋɨɦɚɲɤɢɧɫɤ

ɚɹ ɧɟɮɬɶ 
ɋɚɦɨɬɥɨɪɫɤ
ɚɹ ɧɟɮɬɶ 

 Ɋɨɦɚɲɤɢɧɫɤ
ɚɹ ɧɟɮɬɶ 

ɋɚɦɨɬɥɨɪɫɤ
ɚɹ ɧɟɮɬɶ 

ɉɨɫɬɭɩɢɥɨ   ɉɨɥɭɱɟɧɨ   
ɇɟɫɬɚɛɢɥɶ
ɧɚɹ ɧɟɮɬɶ 

100,0 100,0 ɍɝɥɟɜɨɞɨɪɨɞ
ɧɵɣ ɝɚɡ 

1,0 1,1 

ȼɨɞɚ 
ɷɦɭɥɶɫɢɨɧɧ
ɚɹ 

0,1 0,1 Ȼɟɧɡɢɧɨɜɚɹ 
ɮɪɚɤɰɢɹ ɇɄ-
140°ɋ 

12,2 18,5 

   Ʉɟɪɨɫɢɧɨɜɚɹ 
ɮɪɚɤɰɢɹ 
140-240°ɋ 

16,3 17,9 

   Ⱦɢɡɟɥɶɧɚɹ 
ɮɪɚɤɰɢɹ 
240-350°ɋ 

17,0 20,3 

   Ɇɚɡɭɬ 
>350°ɋ 

52,7 41,4 

   ɉɨɬɟɪɢ 0,9 0,9 
ɂɬɨɝɨ 100,1 100,1 ɂɬɨɝɨ 100,1 100,1 

 

2.3 ɍɫɬɚɧɨɜɤɚ ɜɚɤɭɭɦɧɨɣ ɩɟɪɟɝɨɧɤɢ ɧɟɮɬɹɧɨɝɨ ɫɵɪɶɹ (ɧɟɮɬɢ, ɝɚɡɨɜɨɝɨ 
ɤɨɧɞɟɧɫɚɬɚ, ɢɯ ɫɦɟɫɟɣ) 

 

Ɉɫɧɨɜɧɨɟ ɧɚɡɧɚɱɟɧɢɟ ɭɫɬɚɧɨɜɤɢ ɜɚɤɭɭɦɧɨɣ ɩɟɪɟɝɨɧɤɢ ɦɚɡɭɬɚ – ɩɨɥɭɱɟɧɢɟ 
ɥɟɝɤɨɝɨ ɢ ɬɹɠɟɥɨɝɨ ɜɚɤɭɭɦɧɨɝɨ ɝɚɡɨɣɥɹ ɲɢɪɨɤɨɝɨ ɮɪɚɤɰɢɨɧɧɨɝɨ ɫɨɫɬɚɜɚ (350 – 520 °ɋ), 
ɡɚɬɟɦɧɟɧɧɨɣ ɮɪɚɤɰɢɢ, ɝɭɞɪɨɧ (ɩɪɢ ɪɚɛɨɬɟ ɩɨ ɬɨɩɥɢɜɧɨɦɭ ɜɚɪɢɚɧɬɭ). ɉɪɢ ɩɟɪɟɪɚɛɨɬɤɟ 
ɧɟɮɬɢ ɩɨ ɦɚɫɥɹɧɨɦɭ ɜɚɪɢɚɧɬɭ ɧɚ ɛɥɨɤɚɯ ɜɚɤɭɭɦɧɨɣ ɩɟɪɟɝɨɧɤɢ ɩɨɥɭɱɚɸɬ 
ɧɟɫɤɨɥɶɤɨ ɦɚɫɥɹɧɵɯ ɮɪɚɤɰɢɣ ɢ ɝɭɞɪɨɧ. 

ȼɚɤɭɭɦɧɵɣ ɝɚɡɨɣɥɶ ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɚɤ ɫɵɪɶɟ ɭɫɬɚɧɨɜɨɤ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ, 
ɝɢɞɪɨɤɪɟɤɢɧɝɚ ɢɥɢ ɩɢɪɨɥɢɡɚ ɢ ɜ ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹɯ – ɬɟɪɦɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ ɫ 
ɩɨɥɭɱɟɧɢɟɦ ɞɢɫɬɢɥɥɹɬɧɨɝɨ ɤɪɟɤɢɧɝ – ɨɫɬɚɬɤɚ, ɧɚɩɪɚɜɥɹɟɦɨɝɨ ɞɚɥɟɟ ɧɚ ɤɨɤɫɨɜɚɧɢɟ ɫ 
ɰɟɥɶɸ ɩɨɥɭɱɟɧɢɹ ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɵɯ ɧɟɮɬɹɧɵɯ ɤɨɤɫɨɜ. 
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2.3.1 ȼɚɤɭɭɦɧɵɟ ɭɫɬɚɧɨɜɤɢ ɩɨ ɩɟɪɟɝɨɧɤɟ ɦɚɡɭɬɚ (ȼɌ) ɫ ɬɟɯɧɨɥɨɝɢɟɣ 
ɩɨɥɭɱɟɧɢɹ ɜɚɤɭɭɦɚ ɡɚ ɫɱɟɬ ɜɨɞɹɧɨɝɨ ɩɚɪɚ 

 

ɇɚɢɛɨɥɶɲɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɜ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɩɨɥɭɱɢɥɢ ɭɫɬɚɧɨɜɤɢ 
ɜɚɤɭɭɦɧɨɣ ɩɟɪɟɝɨɧɤɢ, ɜ ɤɨɬɨɪɵɯ ɪɚɡɪɹɠɟɧɢɟ ɫɨɡɞɚɟɬɫɹ ɡɚ ɫɱɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɚɪɨɜɵɯ 
ɷɠɟɤɬɨɪɨɜ. ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɬɚɤɨɣ ɭɫɬɚɧɨɜɤɢ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.6. 

 

Ɋɢɫɭɧɨɤ 2.6 – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ȼɌ ɫ ɩɚɪɨɜɨɣ ɷɠɟɤɰɢɟɣ 

 

ɋɵɪɶɟ, ɧɚɝɧɟɬɚɟɦɨɟ ɧɚɫɨɫɨɦ 11, ɩɟɪɟɞ ɜɯɨɞɨɦ ɜ ɜɚɤɭɭɦɧɭɸ ɤɨɥɨɧɧɭ 2 
ɧɚɝɪɟɜɚɟɬɫɹ ɜ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚɯ 10 ɢ 9 ɢ ɜ ɡɦɟɟɜɢɤɟ ɩɟɱɢ 1. ɉɨɥɭɱɚɟɦɵɟ ɜ ɤɨɥɨɧɧɟ 2 
ɜɟɪɯɧɹɹ ɢ ɩɪɨɦɟɠɭɬɨɱɧɚɹ ɮɪɚɤɰɢɢ ɫɨɛɢɪɚɸɬɫɹ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜ ɜɚɤɭɭɦɧɵɯ 
ɩɪɢɟɦɧɢɤɚɯ 5 ɢ 4. ȼɟɪɯɧɹɹ ɮɪɚɤɰɢɹ ɨɯɥɚɠɞɚɟɬɫɹ ɜ ɚɩɩɚɪɚɬɚɯ 10 ɢ 14 ɢ ɧɚɫɨɫɨɦ 13 
ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɫɛɨɪɧɢɤ ɨɪɨɲɟɧɢɹ 8. Ɉɬɫɸɞɚ ɧɚɫɨɫɨɦ 12 ɱɚɫɬɶ ɷɬɨɣ ɮɪɚɤɰɢɢ ɩɨɞɚɟɬɫɹ 
ɧɚ ɜɟɪɯɧɸɸ ɬɚɪɟɥɤɭ ɤɨɥɨɧɧɵ (ɨɪɨɲɟɧɢɟ), ɚ ɨɫɬɚɥɶɧɨɟ ɟɟ ɤɨɥɢɱɟɫɬɜɨ ɨɬɤɚɱɢɜɚɟɬɫɹ ɫ 
ɭɫɬɚɧɨɜɤɢ ɜ ɪɟɡɟɪɜɭɚɪ. ɉɪɨɦɟɠɭɬɨɱɧɚɹ ɮɪɚɤɰɢɹ ɢɡ ɩɪɢɟɦɧɢɤɚ 4 ɨɯɥɚɠɞɚɟɬɫɹ ɜ 
ɯɨɥɨɞɢɥɶɧɢɤɟ 16 ɢ ɧɚɫɨɫɨɦ 15 ɜɵɜɨɞɢɬɫɹ ɫ ɭɫɬɚɧɨɜɤɢ. 

ɇɢɠɧɹɹ (ɨɫɬɚɬɨɱɧɚɹ) ɮɪɚɤɰɢɹ ɡɚɛɢɪɚɟɬɫɹ ɫ ɧɢɡɚ ɤɨɥɨɧɧɵ 2 ɧɚɫɨɫɨɦ 3, 
ɩɪɨɤɚɱɢɜɚɟɬɫɹ ɱɟɪɟɡ ɚɩɩɚɪɚɬɵ 9 ɢ 17 ɢ ɬɚɤɠɟ ɨɬɜɨɞɢɬɫɹ ɫ ɭɫɬɚɧɨɜɤɢ. 

ȼɚɤɭɭɦ ɧɚ ɭɫɬɚɧɨɜɤɟ ɫɨɡɞɚɟɬɫɹ ɞɜɭɯɫɬɭɩɟɧɱɚɬɵɦ ɩɚɪɨɫɬɪɭɣɧɵɦ ɷɠɟɤɬɨɪɨɦ 7 ɫ 
ɦɟɠɫɬɭɩɟɧɱɚɬɵɦ ɤɨɧɞɟɧɫɚɬɨɪɨɦ. Ʉ ɞɜɭɯɫɬɭɩɟɧɱɚɬɨɦɭ ɷɠɟɤɬɨɪɭ ɩɨɞɜɟɞɟɧ ɪɚɛɨɱɢɣ 
ɜɨɞɹɧɨɣ ɩɚɪ ɚɛɫɨɥɸɬɧɵɦ ɞɚɜɥɟɧɢɟɦ 0,8 – 1,0 Ɇɉɚ. 

 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɪɟɠɢɦ: 
Ɍɟɦɩɟɪɚɬɭɪɚ ɫɵɪɶɹ, °ɋ:  
  ɩɨɫɥɟ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ 10 120 – 130 
  ɩɨɫɥɟ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ 9 195 – 205 
  ɩɪɢ ɜɯɨɞɟ ɜ ɤɨɥɨɧɧɭ 2 345 – 35 
Ɉɫɬɚɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ (ɜɟɪɯ ɤɨɥɨɧɧɵ), ɤɉɚ 8 – 10 
Ⱦɚɜɥɟɧɢɟ ɫɵɪɶɹ ɩɟɪɟɞ ɜɯɨɞɨɦ ɜ ɡɦɟɟɜɢɤ ɩɟɱɢ, Ɇɉɚ 0,75 – 0,85 
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ɉɪɨɞɭɤɬɵ, ɩɨɥɭɱɚɟɦɵɟ ɩɪɢ ɜɚɤɭɭɦɧɨɣ ɩɟɪɟɝɨɧɤɟ ɦɚɡɭɬɚ, ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 
2.3 ɢ 2.4. 

 

Ɍɚɛɥɢɰɚ 2.3 – ɉɪɨɞɭɤɬɵ ɜɚɤɭɭɦɧɨɣ ɩɟɪɟɝɨɧɤɢ ɦɚɡɭɬɚ ɧɚ ȼɌ ɬɨɩɥɢɜɧɨɝɨ ɩɪɨɮɢɥɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɏɪɚɤɰɢɢ ȼɵɯɨɞ ɜ % ɦɚɫɫ. 
ɧɚ ɧɟɮɬɶ 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɩɨɥɭɱɟɧɧɨɝɨ 
ɩɪɨɞɭɤɬɚ 

Ƚɚɡɨɣɥɟɜɚɹ 
ɮɪɚɤɰɢɹ 150-280°ɋ 0,5–0,8 Ʉɨɦɩɨɧɟɧɬ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ 

Ʌɟɝɤɢɣ 
ɜɚɤɭɭɦɧɵɣ 
ɝɚɡɨɣɥɶ 

250-380°ɋ 2–4 
Ʉɨɦɩɨɧɟɧɬ ɞɢɡɟɥɶɧɨɝɨ, 
ɤɨɬɟɥɶɧɨɝɨ ɢ ɝɚɡɨɬɭɪɛɢɧɧɨɝɨ 
ɬɨɩɥɢɜɚ 

ȼɚɤɭɭɦɧɵɣ 
ɝɚɡɨɣɥɶ (ɢɥɢ 
ɭɬɹɠɟɥɟɧɧɵɣ 
ɜɚɤɭɭɦɧɵɣ 
ɝɚɡɨɣɥɶ) 

300-500°ɋ 
(350-550°ɋ) 

20-25 
(25-32) 

ɇɚ ɝɢɞɪɨɨɱɢɫɬɤɭ ɢ 
ɤɚɬɚɥɢɬɢɱɟɫɤɢɣ ɤɪɟɤɢɧɝ ɫ 
ɩɨɥɭɱɟɧɢɟɦ ɰɟɧɧɵɯ ɦɨɬɨɪɧɵɯ 
ɬɨɩɥɢɜ 

Ƚɭɞɪɨɧ ȼɵɲɟ 500°ɋ 
(550°ɋ) 

12-15 
(10-12) 

ɇɚ ɤɨɤɫɨɜɚɧɢɟ ɢɥɢ ɜɢɫɛɤɪɟɤɢɧɝ 
ɇɚ ɩɨɥɭɱɟɧɢɟ ɛɢɬɭɦɚ, ɤɚɤ 
ɤɨɦɩɨɧɟɧɬ ɤɨɬɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ 

 
Ɍɚɛɥɢɰɚ 2.4 – ɉɪɨɞɭɤɬɵ ɜɚɤɭɭɦɧɨɣ ɩɟɪɟɝɨɧɤɢ ɦɚɡɭɬɚ ɧɚ ȼɌ ɦɚɫɥɹɧɨɝɨ ɩɪɨɮɢɥɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɏɪɚɤɰɢɢ ȼɵɯɨɞ ɜ % ɦɚɫɫ. 
ɧɚ ɧɟɮɬɶ 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɩɨɥɭɱɟɧɧɨɝɨ 
ɩɪɨɞɭɤɬɚ 

Ɇɚɫɥɹɧɚɹ 
ɮɪɚɤɰɢɹ 350–420°ɋ 8–12 

ɇɚ ɫɟɥɟɤɬɢɜɧɭɸ ɨɱɢɫɬɤɭ, 
ɞɟɩɚɪɚɮɢɧɢɡɚɰɢɸ, ɝɢɞɪɨɨɱɢɫɬɤɭ 
ɫ ɩɨɥɭɱɟɧɢɟɦ ɛɚɡɨɜɵɯ 
ɞɢɫɬɢɥɥɹɬɧɵɯ ɦɚɫɟɥ 

Ɇɚɫɥɹɧɚɹ 
ɮɪɚɤɰɢɹ 420–500°ɋ 12–14  

Ƚɭɞɪɨɧ ȼɵɲɟ 500°ɋ 15–18 
Ⱦɟɚɫɮɚɥɶɬɢɡɚɰɢɹ, ɫɟɥɟɤɬɢɜɧɚɹ 
ɨɱɢɫɬɤɚ, ɩɨɥɭɱɟɧɢɟ ɛɚɡɨɜɨɝɨ 
ɦɚɫɥɚ 

 

2.3.2 ȼɚɤɭɭɦɧɵɟ ɭɫɬɚɧɨɜɤɢ ɩɨ ɩɟɪɟɝɨɧɤɟ ɦɚɡɭɬɚ (ȼɌ) ɫ ɬɟɯɧɨɥɨɝɢɟɣ 
ɩɨɥɭɱɟɧɢɹ ɜɚɤɭɭɦɚ ɧɚ ɨɫɧɨɜɟ ɝɢɞɪɨɰɢɪɤɭɥɥɹɰɢɨɧɧɵɯ ɜɚɤɭɭɦ-ɫɨɡɞɚɸɳɢɯ ɫɢɫɬɟɦ 

 

ȼ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɧɚ ɜɚɤɭɭɦɧɵɯ ɤɨɥɨɧɧɚɯ ɪɹɞɚ ɇɉɁ (Ɇɨɫɤɨɜɫɤɨɦ, Ɇɨɡɵɪɫɤɨɦ, 
Ʉɨɦɫɨɦɨɥɶɫɤɨɦ, «ɍɮɚɧɟɮɬɟɯɢɦɟ» ɢ ɞɪ.) ɜɧɟɞɪɟɧɚ ɢ ɭɫɩɟɲɧɨ ɷɤɫɩɥɭɚɬɢɪɭɟɬɫɹ ɧɨɜɚɹ 
ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɚɹ ɷɤɨɥɨɝɢɱɟɫɤɢ ɱɢɫɬɚɹ ɜɚɤɭɭɦɫɨɡɞɚɸɳɚɹ ɫɢɫɬɟɦɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɠɢɞɤɨɫɬɧɨɝɨ ɫɬɪɭɣɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ – ɜɚɤɭɭɦɧɨɝɨ ɝɢɞɪɨɰɢɪɤɭɥɹɰɢɨɧɧɨɝɨ ɚɝɪɟɝɚɬɚ. ȼ 
ɬɚɤɢɯ ɚɝɪɟɝɚɬɚɯ ɤɨɧɞɟɧɫɚɰɢɹ ɩɚɪɨɜ ɢ ɨɯɥɚɠɞɟɧɢɟ ɝɚɡɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɟ ɜɨɞɨɣ, ɚ 
ɨɯɥɚɠɞɚɸɳɟɣ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɶɸ (ɩɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ȺȼɌ – ɝɚɡɨɣɥɟɜɨɣ ɮɪɚɤɰɢɟɣ, 
ɨɬɜɨɞɢɦɨɣ ɢɡ ɜɚɤɭɭɦɧɨɣ ɤɨɥɨɧɧɵ). 

ɋɯɟɦɵ ɭɫɬɚɧɨɜɨɤ ɜɚɤɭɭɦɧɨɣ ɩɟɪɟɝɨɧɤɢ (ɫɦ. ɪɢɫɭɧɨɤ 2.7) ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɝɢɞɪɨɰɢɪɤɭɥɹɰɢɨɧɧɵɯ ɚɝɪɟɝɚɬɨɜ ɢ ɫ ɩɚɪɨɜɨɣ ɷɠɟɤɰɢɟɣ ɢɞɟɧɬɢɱɧɵ ɢ ɪɚɡɥɢɱɚɸɬɫɹ 
ɬɨɥɶɤɨ ɛɥɨɤɚɦɢ ɜɚɤɭɭɦɫɨɡɞɚɸɳɟɣ ɚɩɩɚɪɚɬɭɪɵ. ɇɚ ɪɢɫɭɧɤɟ 2.8 ɩɪɢɜɟɞɟɧɚ 
ɩɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɜɚɤɭɭɦɫɨɡɞɚɸɳɟɣ ɫɢɫɬɟɦɵ ɧɚ ɛɚɡɟ ɝɢɞɪɨɰɢɪɤɭɥɹɰɢɨɧɧɨɝɨ 
ɚɝɪɟɝɚɬɚ. 
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Ɋɢɫɭɧɨɤ 2.7 – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ȼɌ ɫ ɝɢɞɪɨɷɠɟɤɰɢɟɣ 

 

Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɜɚɤɭɭɦɚ ɜ ɤɨɥɨɧɧɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɝɢɞɪɨɷɠɟɤɰɢɨɧɧɚɹ 
ɜɚɤɭɭɦɫɨɡɞɚɸɳɚɹ ɫɢɫɬɟɦɚ. ȼ ɤɚɱɟɫɬɜɟ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɢɡɟɥɶɧɚɹ 
ɮɪɚɤɰɢɹ. 

Ƚɚɡɵ ɪɚɡɥɨɠɟɧɢɹ, ɧɚɫɵɳɟɧɧɵɟ ɩɚɪɚɦɢ ɭɝɥɟɜɨɞɨɪɨɞɨɜ, ɫ ɜɟɪɯɚ ɜɚɤɭɭɦɧɨɣ 
ɤɨɥɨɧɧɵ ɩɨɫɬɭɩɚɸɬ ɧɚ ɜɯɨɞ ɜ ɤɨɧɞɟɧɫɚɬɨɪɵ-ɯɨɥɨɞɢɥɶɧɢɤɢ E03, ɜ ɤɨɬɨɪɵɯ ɩɪɨɢɫɯɨɞɢɬ 
ɤɨɧɞɟɧɫɚɰɢɹ ɩɚɪɨɜ ɢ ɨɯɥɚɠɞɟɧɢɟ ɤɨɧɞɟɧɫɚɬɚ ɢ ɝɚɡɨɜ ɪɚɡɥɨɠɟɧɢɹ ɨɛɨɪɨɬɧɨɣ ɜɨɞɨɣ. 

Ɉɛɪɚɡɨɜɚɜɲɢɣɫɹ ɤɨɧɞɟɧɫɚɬ ɩɨɫɬɭɩɚɟɬ ɜ ɟɦɤɨɫɬɢ ɞɟɝɚɡɚɰɢɢ D02. 
ɍɝɥɟɜɨɞɨɪɨɞɧɵɣ ɤɨɧɞɟɧɫɚɬ ɢɡ ɟɦɤɨɫɬɢ D02 ɨɬɤɚɱɢɜɚɟɬɫɹ ɧɚɫɨɫɨɦ Ɋ06Ⱥ/ȼ, ɤɢɫɥɚɹ ɜɨɞɚ 
– ɧɚɫɨɫɨɦ Ɋ07Ⱥ/ȼ. 

ɉɚɪɨɝɚɡɨɜɚɹ ɫɦɟɫɶ ɢɡ ɤɨɧɞɟɧɫɚɬɨɪɨɜ-ɯɨɥɨɞɢɥɶɧɢɤɨɜ E03 ɩɨɫɬɭɩɚɟɬ ɧɚ ɩɪɢɟɦ 
ɜɚɤɭɭɦɫɨɡɞɚɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ J01A, ɜ ɤɨɬɨɪɵɟ ɧɚɫɨɫɚɦɢ Ɋ05Ⱥ/ȼ ɩɨɞɚɟɬɫɹ ɪɚɛɨɱɚɹ 
ɠɢɞɤɨɫɬɶ ɩɨɞ ɞɚɜɥɟɧɢɟɦ 6,0 – 6,5 Ɇɉɚ. 

ȼ ɜɚɤɭɭɦɫɨɡɞɚɸɳɟɦ ɭɫɬɪɨɣɫɬɜɟ J01A ɝɚɡɵ ɪɚɡɥɨɠɟɧɢɹ ɫɠɢɦɚɸɬɫɹ ɡɚ ɫɱɟɬ 
ɤɢɧɟɬɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ. 

Ⱦɥɹ ɡɚɳɢɬɵ ɨɬ ɤɨɪɪɨɡɢɢ ɲɥɟɦɨɜɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ ɜɚɤɭɭɦɧɨɣ ɤɨɥɨɧɧɵ ɢ 
ɜɚɤɭɭɦɫɨɡɞɚɸɳɟɣ ɫɢɫɬɟɦɵ ɜ ɝɚɡɨɜɵɣ ɩɨɬɨɤ ɲɥɟɦɨɜɨɣ ɬɪɭɛɵ ɩɨɞɚɟɬɫɹ ɢɧɝɢɛɢɬɨɪ 
ɤɨɪɪɨɡɢɢ ɢ ɧɟɣɬɪɚɥɢɡɚɬɨɪ. 

ɉɨɫɥɟ ɫɠɚɬɢɹ ɜ J01A ɝɚɡɵ ɜɦɟɫɬɟ ɫ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɶɸ ɢ ɫɤɨɧɞɟɧɫɢɪɨɜɚɜɲɢɦɢɫɹ 
ɩɚɪɚɦɢ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɫɛɪɚɫɵɜɚɸɬɫɹ ɜ ɫɟɩɚɪɚɬɨɪɵ D03, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ ɪɚɡɞɟɥɟɧɢɟ 
ɝɚɡɨɜ ɢ ɠɢɞɤɨɫɬɢ. 
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ȼɵɞɟɥɢɜɲɢɟɫɹ ɢɡ ɫɟɩɚɪɚɬɨɪɚ D02 ɢ D03 ɝɚɡɵ ɪɚɡɥɨɠɟɧɢɹ ɫɧɚɱɚɥɚ 
ɧɚɩɪɚɜɥɹɸɬɫɹ ɜ ɚɛɫɨɪɛɟɪ ɞɥɹ ɨɱɢɫɬɤɢ ɨɬ ɫɟɪɧɢɫɬɵɯ ɫɨɟɞɢɧɟɧɢɣ, ɡɚɬɟɦ ɧɚɩɪɚɜɥɹɸɬɫɹ 
ɧɚ ɫɠɢɝɚɧɢɟ ɜ ɩɟɱɶ. 

Ɋɚɛɨɱɚɹ ɠɢɞɤɨɫɬɶ ɢɡ ɫɟɩɚɪɚɬɨɪɚ D03 ɩɨɫɬɭɩɚɟɬ ɧɚ ɩɪɢɟɦ ɧɚɫɨɫɨɜ Ɋ02 A/B. ɑɚɫɬɶ 
ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɩɨɫɬɭɩɚɟɬ ɧɚ ɞɟɝɚɡɚɰɢɸ, ɨɫɧɨɜɧɨɣ ɩɨɬɨɤ ɱɟɪɟɡ ɮɢɥɶɬɪɵ F01A/B 

ɩɨɞɚɟɬɫɹ ɧɚ ɜɯɨɞ ɜɚɤɭɭɦɫɨɡɞɚɸɳɢɯ ɭɫɬɪɨɣɫɬɜ J01A/B ɧɚɫɨɫɚɦɢ Ɋ065Ⱥ/ȼ. 
ɉɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɜɧɟɲɧɢɣ ɢɫɬɨɱɧɢɤ ɩɨɞɩɢɬɤɢ ɞɢɡɟɥɶɧɨɣ ɮɪɚɤɰɢɟɣ ɢ 

ɩɨɫɬɨɹɧɧɵɣ ɨɬɜɨɞ ɛɚɥɚɧɫɨɜɨɝɨ ɢɡɛɵɬɤɚ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ. 
 

 
 

Ɋɢɫɭɧɨɤ 2.8 – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɜɚɤɭɭɦɫɨɡɞɚɸɳɟɣ ɫɢɫɬɟɦɵ ɧɚ ɛɚɡɟ 
ɝɢɞɪɨɰɢɪɤɭɥɹɰɢɨɧɧɨɝɨ ɚɝɪɟɝɚɬɚ 

 

2.4 ɍɫɬɚɧɨɜɤɚ ɚɬɦɨɫɮɟɪɧɨ-ɜɚɤɭɭɦɧɨɣ ɩɟɪɟɝɨɧɤɢ ɧɟɮɬɹɧɨɝɨ ɫɵɪɶɹ (ɧɟɮɬɢ, 
ɝɚɡɨɜɨɝɨ ɤɨɧɞɟɧɫɚɬɚ, ɢɯ ɫɦɟɫɟɣ 

 

ɇɚ ɭɫɬɚɧɨɜɤɚɯ ȺȼɌ ɩɪɨɜɨɞɢɬɫɹ ɤɨɦɩɥɟɤɫɧɚɹ ɚɬɦɨɫɮɟɪɧɨ-ɜɚɤɭɭɦɧɚɹ ɩɟɪɟɝɨɧɤɚ 
ɧɟɮɬɢ ɢ ɦɚɡɭɬɚ, ɩɨɥɭɱɚɟɦɨɝɨ ɧɚ ɛɥɨɤɟ ȺɌ, ɫ ɩɨɥɭɱɟɧɢɟɦ ɪɹɞɚ ɰɟɧɧɵɯ ɮɪɚɤɰɢɣ ɢ 
ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ. 
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2.4.1 Ⱥɬɦɨɫɮɟɪɧɨ-ɜɚɤɭɭɦɧɵɟ ɭɫɬɚɧɨɜɤɢ ɩɨ ɩɟɪɟɝɨɧɤɟ ɧɟɮɬɢ (ɝɚɡɨɜɨɝɨ 
ɤɨɧɞɟɧɫɚɬɚ), (ȺȼɌ) 

 

ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ȺȼɌ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.9. 

 

 
Ɋɢɫɭɧɨɤ 2.9 – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ȺȼɌ: 

I – ɧɟɮɬɶ, II – ɭɝɥɟɜɨɞɨɪɨɞɧɵɣ ɝɚɡ ɧɚ ɝɚɡɨɮɪɚɤɰɢɨɧɢɪɭɸɳɭɸ ɭɫɬɚɧɨɜɤɭ (ȽɎɍ), 
III – «ɝɨɥɨɜɤɚ» ɫɬɚɛɢɥɢɡɚɰɢɢ ɧɚ ȽɎɍ, IV – ɛɟɧɡɢɧ, V – ɤɟɪɨɫɢɧ, VI – ɞɢɡɟɥɶɧɚɹ 

ɮɪɚɤɰɢɹ, VII – ɜɚɤɭɭɦ-ɞɢɫɬɢɥɥɹɬ, VIII – ɝɭɞɪɨɧ, IX – ɫɛɪɨɫ ɜɨɞɵ ɜ ɤɚɧɚɥɢɡɚɰɢɸ, X – ɝɚɡɵ 
ɷɠɟɤɰɢɢ ɧɚ ɭɬɢɥɢɡɚɰɢɸ, XI – ɜɨɞɚ ɨɛɨɪɨɬɧɚɹ, XII – ɩɚɪ ɜɨɞɹɧɨɣ 

 

ɇɟɮɬɶ ɩɪɨɯɨɞɢɬ ɬɟɩɥɨɨɛɦɟɧɧɢɤɢ Ɍ-1, 2, 3, 4, 5 ɢ 6, ɝɞɟ ɩɨɞɨɝɪɟɜɚɟɬɫɹ ɡɚ ɫɱɟɬ 
ɬɟɩɥɚ ɨɬɜɨɞɹɳɢɯ ɩɪɨɞɭɤɬɨɜ, ɢ ɩɨɫɬɭɩɚɟɬ ɜ ɨɬɛɟɧɡɢɧɢɜɚɸɳɭɸ ɤɨɥɨɧɧɭ Ʉ-1. ȼ ɧɟɣ ɢɡ 
ɧɟɮɬɢ ɜɵɞɟɥɹɟɬɫɹ ɥɟɝɤɚɹ ɛɟɧɡɢɧɨɜɚɹ ɮɪɚɤɰɢɹ, ɤɨɬɨɪɚɹ ɤɨɧɞɟɧɫɢɪɭɟɬɫɹ ɜ 
ɯɨɥɨɞɢɥɶɧɢɤɟ-ɤɨɧɞɟɧɫɚɬɨɪɟ ХɄ-1 ɢ ɫɨɛɢɪɚɟɬɫɹ ɜ ɪɟɮɥɸɤɫɧɨɣ ɟɦɤɨɫɬɢ ȿ-1, ɨɬɤɭɞɚ 
ɩɨɞɚɟɬɫɹ ɜ ɫɬɚɛɢɥɢɡɚɬɨɪ Ʉ-4. ȼ ɟɦɤɨɫɬɢ ȿ-1 ɜɵɞɟɥɹɟɬɫɹ ɬɚɤɠɟ ɝɚɡ, ɧɚɩɪɚɜɥɹɟɦɵɣ ɧɚ 
ɤɨɦɩɪɢɦɢɪɨɜɚɧɢɟ (ɫɠɚɬɢɟ) ɢ ɞɚɥɶɧɟɣɲɭɸ ɩɟɪɟɪɚɛɨɬɤɭ. 

ɉɚɪɚɦɟɬɪɵ ɪɚɛɨɬɵ ɤɨɥɨɧɧɵ Ʉ-1: 

– ɬɟɦɩɟɪɚɬɭɪɚ ɜɟɪɯɚ, oɋ    – 147; 

– ɞɚɜɥɟɧɢɟ ɜɟɪɯɚ, Ɇɉɚ (ɚɛɫ.)   – 0,37; 

– ɬɟɦɩɟɪɚɬɭɪɚ ɤɭɛɚ, oɋ    – 229. 

ɇɟɮɬɶ ɩɨɞɚɟɬɫɹ ɜ ɫɪɟɞɧɸɸ ɱɚɫɬɶ ɤɨɥɨɧɧɵ Ʉ-1, ɩɚɪɵ ɧɢɡɤɨɤɢɩɹɳɢɯ ɮɪɚɤɰɢɣ 
ɭɫɬɪɟɦɥɹɸɬɫɹ ɜɜɟɪɯ ɧɚɜɫɬɪɟɱɭ ɫɬɟɤɚɸɳɟɣ ɮɥɟɝɦɟ. ɉɨ ɜɵɫɨɬɟ ɤɨɥɨɧɧɵ ɱɟɪɟɡ ɫɟɤɰɢɢ 
ɨɬɝɨɧɧɨɣ ɤɨɥɨɧɧɵ ɨɬɛɢɪɚɸɬɫɹ ɞɢɫɬɢɥɥɹɬɵ ɪɚɡɥɢɱɧɨɝɨ ɫɨɫɬɚɜɚ ɜ ɫɬɪɨɝɨ ɨɩɪɟɞɟɥɟɧɧɵɯ 
ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɢɧɬɟɪɜɚɥɚɯ. ɂɡ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɨɬɜɨɞɹɬɫɹ ɩɚɪɵ ɛɟɧɡɢɧɚ, ɤɨɬɨɪɵɟ 
ɤɨɧɞɟɧɫɢɪɭɸɬɫɹ ɢ ɱɚɫɬɢɱɧɨ ɜɨɡɜɪɚɳɚɸɬɫɹ ɜ ɤɨɥɨɧɧɭ ɜ ɜɢɞɟ ɮɥɟɝɦɵ (ɪɟɮɥɸɤɫɚ). 

ɉɨɥɭɨɬɛɟɧɡɢɧɟɧɧɭɸ ɧɟɮɬɶ ɫ ɧɢɡɚ ɤɨɥɨɧɵ Ʉ-1 ɧɚɩɪɚɜɥɹɸɬ ɱɟɪɟɡ ɬɪɭɛɱɚɬɭɸ ɩɟɱɶ 
ɉ-1 (ɧɚɝɪɟɜɚɹ ɞɨ 350 ºɋ) ɜ ɚɬɦɨɫɮɟɪɧɭɸ ɤɨɥɨɧɧɭ Ʉ-2. ɑɚɫɬɶ ɩɨɥɭɨɬɛɟɧɡɢɧɟɧɧɨɣ ɧɟɮɬɢ 
ɜɨɡɜɪɚɳɚɟɬɫɹ ɜ Ʉ-1, ɫɨɨɛɳɚɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɬɟɩɥɨ, ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɪɟɤɬɢɮɢɤɚɰɢɢ. 
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ȼ ɤɨɥɨɧɟ Ʉ-2 ɧɟɮɬɶ ɪɚɡɞɟɥɹɟɬɫɹ ɧɚ ɧɟɫɤɨɥɶɤɨ ɮɪɚɤɰɢɣ. ɋ ɜɟɪɯɚ Ʉ-2 ɜ ɩɚɪɨɜɨɣ 
ɮɚɡɟ ɭɯɨɞɢɬ ɬɹɠɟɥɵɣ ɛɟɧɡɢɧ, ɤɨɬɨɪɵɣ ɤɨɧɞɟɧɫɢɪɭɟɬɫɹ ɜ ɯɨɥɨɞɢɥɶɧɢɤɟ-

ɤɨɧɞɟɧɫɚɬɨɪɟ ХɄ-2, ɚ ɡɚɬɟɦ ɩɨɫɬɭɩɚɟɬ ɜ ɫɬɚɛɢɥɢɡɚɬɨɪ Ʉ-4. ȼ ɤɚɱɟɫɬɜɟ ɛɨɤɨɜɵɯ ɩɨɝɨɧɨɜ 
ɜɵɜɨɞɹɬɫɹ ɤɟɪɨɫɢɧɨɜɚɹ ɢ ɞɢɡɟɥɶɧɚɹ ɮɪɚɤɰɢɢ, ɤɨɬɨɪɵɟ ɩɟɪɜɨɧɚɱɚɥɶɧɨ ɩɨɞɚɸɬɫɹ ɜ 
ɫɟɤɰɢɢ ɨɬɩɚɪɧɨɣ ɤɨɥɨɧɧɵ Ʉ-3. ȼ ɤɨɥɨɧɧɟ Ʉ-3 ɢɡ ɛɨɤɨɜɵɯ ɩɨɝɨɧɨɜ ɭɞɚɥɹɸɬɫɹ ɜ 
ɩɪɢɫɭɬɫɬɜɢɢ ɜɨɞɹɧɨɝɨ ɩɚɪɚ ɥɟɝɤɢɟ ɮɪɚɤɰɢɢ. Ɉɫɬɪɵɣ ɜɨɞɹɧɨɣ ɩɚɪ ɩɨɞɚɟɬɫɹ ɜ 
ɤɨɥɢɱɟɫɬɜɟ 1 – 3 % ɞɥɹ ɫɧɢɠɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɤɢɩɟɧɢɹ ɢ ɭɦɟɧɶɲɟɧɢɹ 
ɤɨɤɫɨɨɛɪɚɡɨɜɚɧɢɹ. Ɂɚɬɟɦ ɤɟɪɨɫɢɧɨɜɚɹ ɢ ɞɢɡɟɥɶɧɚɹ ɮɪɚɤɰɢɢ ɜɵɜɨɞɹɬɫɹ ɫ ɭɫɬɚɧɨɜɤɢ. 

ɉɚɪɚɦɟɬɪɵ ɪɚɛɨɬɵ ɤɨɥɨɧɧɵ Ʉ-2: 

– ɬɟɦɩɟɪɚɬɭɪɚ ɜɟɪɯɚ, 0ɋ   – 110/125; 

– ɞɚɜɥɟɧɢɟ ɜɟɪɯɚ, Ɇɉɚ (ɚɛɫ.)  – 0,16; 

– ɬɟɦɩɟɪɚɬɭɪɚ ɤɭɛɚ, 0ɋ   – 329/341. 

ɋ ɧɢɡɚ Ʉ-2 ɜɵɯɨɞɢɬ ɦɚɡɭɬ, ɤɨɬɨɪɵɣ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɩɨɞɨɝɪɟɜɚɸɬ ɜ ɩɟɱɢ ɉ-2 ɞɨ 
400 – 420 ºɋ ɢ ɧɚɩɪɚɜɥɹɸɬ ɜ ɤɨɥɨɧɧɭ Ʉ-5, ɪɚɛɨɬɚɸɳɭɸ ɩɨɞ ɜɚɤɭɭɦɨɦ, ɝɞɟ ɨɧ 
ɪɚɡɞɟɥɹɟɬɫɹ ɧɚ ɜɚɤɭɭɦɧɵɟ ɞɢɫɬɢɥɥɹɬɵ ɢ ɝɭɞɪɨɧ. ɋ ɜɟɪɯɚ Ʉ-5 ɫ ɩɨɦɨɳɶɸ 
ɩɚɪɨɷɠɟɤɬɨɪɧɨɝɨ ɧɚɫɨɫɚ Ⱥ-1 ɨɬɫɚɫɵɜɚɸɬɫɹ ɜɨɞɹɧɵɟ ɩɚɪɵ, ɝɚɡɵ ɪɚɡɥɨɠɟɧɢɹ, ɜɨɡɞɭɯ ɢ 
ɧɟɤɨɬɨɪɨɟ ɤɨɥɢɱɟɫɬɜɨ ɥɟɝɤɢɯ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ (ɞɢɡɟɥɶɧɚɹ ɮɪɚɤɰɢɹ). ȼɚɤɭɭɦɧɵɟ 
ɞɢɫɬɢɥɥɹɬɵ ɢ ɝɭɞɪɨɧ ɱɟɪɟɡ ɬɟɩɥɨɨɛɦɟɧɧɢɤɢ ɩɨɞɨɝɪɟɜɚ ɧɟɮɬɢ ɢ ɤɨɧɰɟɜɵɟ 
ɯɨɥɨɞɢɥɶɧɢɤɢ ɨɬɜɨɞɹɬ ɫ ɭɫɬɚɧɨɜɤɢ. 

ɉɚɪɚɦɟɬɪɵ ɪɚɛɨɬɵ ɤɨɥɨɧɧɵ Ʉ-5: 

ɬɟɦɩɟɪɚɬɭɪɚ ɜɟɪɯɚ, 0ɋ     – 89; 

ɨɫɬɚɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ ɜɟɪɯɚ, ɦɦ ɪɬ.ɫɬ.   – 50; 

ɬɟɦɩɟɪɚɬɭɪɚ ɤɭɛɚ, 0ɋ     – 340. 

ȼ ɫɬɚɛɢɥɢɡɚɰɢɨɧɧɨɣ ɤɨɥɨɧɧɟ ɩɨɥɭɱɚɸɬ ɫ ɜɟɪɯɚ «ɝɨɥɨɜɤɭ» ɫɬɚɛɢɥɢɡɚɰɢɢ – 

ɫɠɢɠɟɧɧɵɣ ɭɝɥɟɜɨɞɨɪɨɞɧɵɣ ɝɚɡ, ɚ ɫ ɧɢɡɚ – ɫɬɚɛɢɥɶɧɵɣ ɛɟɧɡɢɧ, ɧɟ ɫɨɞɟɪɠɚɳɢɣ 
ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɋ3-ɋ4. 

ɋɭɳɟɫɬɜɭɸɬ ɞɜɚ ɜɚɪɢɚɧɬɚ ɩɟɪɟɪɚɛɨɬɤɢ ɦɚɡɭɬɚ: ɦɚɫɥɹɧɵɣ ɢ ɬɨɩɥɢɜɧɵɣ. ɉɪɢ 
ɦɚɫɥɹɧɨɦ ɜɚɪɢɚɧɬɟ ɩɨɥɭɱɚɸɬ ɧɟɫɤɨɥɶɤɨ ɮɪɚɤɰɢɣ ɦɚɫɥɹɧɵɯ ɞɢɫɬɢɥɥɹɬɨɜ, ɤɨɬɨɪɵɟ 
ɧɚɩɪɚɜɥɹɸɬɫɹ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɲɢɪɨɤɨɝɨ ɚɫɫɨɪɬɢɦɟɧɬɚ ɦɢɧɟɪɚɥɶɧɵɯ ɦɚɫɟɥ. ɉɪɢ 
ɬɨɩɥɢɜɧɨɦ ɜɚɪɢɚɧɬɟ ɩɨɥɭɱɚɸɬ ɨɞɧɭ ɢɥɢ ɞɜɟ ɮɪɚɤɰɢɢ ɞɢɫɬɢɥɥɹɬɚ (ɜɚɤɭɭɦɧɵɟ ɝɚɡɨɣɥɢ), 
ɤɨɬɨɪɵɟ ɫɥɭɠɚɬ ɫɵɪɶɟɦ ɞɥɹ ɭɫɬɚɧɨɜɨɤ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ ɢɥɢ ɝɢɞɪɨɤɪɟɤɢɧɝɚ. 

Ɉɫɧɨɜɧɚɹ ɩɪɨɞɭɤɰɢɹ ɭɫɬɚɧɨɜɤɢ ȺȼɌ ɩɪɢɜɟɞɟɧɚ ɜ ɬɚɛɥɢɰɟ 2.5. 
 
Ɍɚɛɥɢɰɚ 2.5 – Ɉɫɧɨɜɧɵɟ ɩɪɨɞɭɤɬɵ ɭɫɬɚɧɨɜɤɢ ȺȼɌ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɇɚɩɪɚɜɥɟɧɢɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɉɪɹɦɨɝɨɧɧɚɹ ɛɟɧɡɢɧɨɜɚɹ ɮɪɚɤɰɢɹ 
ɇɄ–150 ɨɋ 

ȼ ɛɥɨɤ ɜɬɨɪɢɱɧɨɣ ɩɟɪɟɝɨɧɤɢ ɛɟɧɡɢɧɚ 

Ʉɟɪɨɫɢɧɨɜɚɹ ɮɪɚɤɰɢɹ ɞɥɹ 
ɬɟɯɧɢɱɟɫɤɢɯ ɰɟɥɟɣ 

ȼ ɬɨɜɚɪɧɵɣ ɩɚɪɤ ɤɟɪɨɫɢɧɚ 

Ⱦɢɡɟɥɶɧɚɹ ɮɪɚɤɰɢɹ, ɜɚɤɭɭɦɧɵɣ 
ɝɚɡɨɣɥɶ 

ȼ ɬɨɜɚɪɧɵɣ ɩɚɪɤ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ. 

Ɍɨɩɥɢɜɨ ɩɟɱɧɨɟ ɛɵɬɨɜɨɟ ȼ ɩɚɪɤ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ 
Ɍɨɩɥɢɜɨ ɧɟɮɬɹɧɨɟ Ɇɚɡɭɬ (ɤɨɬɟɥɶɧɨɟ 
ɬɨɩɥɢɜɨ) 

ȼ ɩɚɪɤ ɤɨɬɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ 

Ƚɭɞɪɨɧ ɇɚ ɜɬɨɪɢɱɧɵɟ ɞɟɫɬɪɭɤɬɢɜɧɵɟ ɩɪɨɰɟɫɫɵ 
ɍɝɥɟɜɨɞɨɪɨɞɧɵɣ ɝɚɡ ȼ ɬɨɩɥɢɜɧɭɸ ɫɟɬɶ ɢɥɢ ɧɚ ȽɎɍ 
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2.4.2 Ʉɨɦɩɥɟɤɫɧɵɟ ɭɫɬɚɧɨɜɤɢ ɚɬɦɨɫɮɟɪɧɨ-ɜɚɤɭɭɦɧɨɣ ɩɟɪɟɝɨɧɤɢ ɧɟɮɬɢ 
(ɝɚɡɨɜɨɝɨ ɤɨɧɞɟɧɫɚɬɚ), (ɗɅɈɍ-ȺȼɌ) 

 

ɇɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɣ ɭɫɬɚɧɨɜɤɨɣ ɩɟɪɜɢɱɧɨɣ ɩɟɪɟɝɨɧɤɢ ɧɟɮɬɢ ɧɚ ɇɉɁ 
ɹɜɥɹɟɬɫɹ ɤɨɦɩɥɟɤɫɧɚɹ ɭɫɬɚɧɨɜɤɚ ɗɅɈɍ-ȺȼɌ. ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɩɪɢɜɟɞɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 2.10. 

 
Ɋɢɫɭɧɨɤ 2.10 – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɗɅɈɍ-ȺȼɌ 

 

ɋɵɪɚɹ ɧɟɮɬɶ ɧɚ ɫɟɤɰɢɸ ɗɅɈɍ-ȺȼɌ-7 ɩɨɞɚɟɬɫɹ ɧɚɫɨɫɚɦɢ ɫɵɪɶɟɜɨɝɨ ɩɚɪɤɚ ɢ 
ɩɚɪɚɥɥɟɥɶɧɵɦɢ ɩɨɬɨɤɚɦɢ ɩɪɨɯɨɞɢɬ ɛɥɨɤ ɪɟɤɭɩɟɪɚɬɢɜɧɨɝɨ ɬɟɩɥɨɨɛɦɟɧɚ, ɝɞɟ 
ɧɚɝɪɟɜɚɟɬɫɹ ɡɚ ɫɱɟɬ ɬɟɩɥɚ ɩɪɨɞɭɤɬɨɜɵɯ ɩɨɬɨɤɨɜ ɢ ɰɢɪɤɭɥɹɰɢɨɧɧɵɯ ɨɪɨɲɟɧɢɣ. 

ɉɨɫɥɟ ɛɥɨɤɚ ɬɟɩɥɨɨɛɦɟɧɚ ɩɨɬɨɤɢ ɫɵɪɨɣ ɧɟɮɬɢ ɫɦɟɲɢɜɚɸɬɫɹ ɞɥɹ ɭɫɪɟɞɧɟɧɢɹ 
ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɨɞɧɢɦ ɩɨɬɨɤɨɦ ɧɚɩɪɚɜɥɹɸɬɫɹ ɧɚ ɛɥɨɤ ɗɅɈɍ. Ⱦɥɹ ɭɜɟɥɢɱɟɧɢɹ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɰɟɫɫɚ ɨɛɟɫɫɨɥɢɜɚɧɢɹ ɢ ɨɛɟɡɜɨɠɢɜɚɧɢɹ ɧɟɮɬɢ ɜ ɥɢɧɢɸ ɫɵɪɨɣ 
ɧɟɮɬɢ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɩɨɞɚɱɚ ɞɟɷɦɭɥɶɝɚɬɨɪɚ. 

Ɉɛɟɡɜɨɠɟɧɧɚɹ ɢ ɨɛɟɫɫɨɥɟɧɧɚɹ ɧɟɮɬɶ, ɧɚɝɪɟɬɚɹ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ 220, ɩɨɫɬɭɩɚɟɬ ɜ 
ɫɟɪɟɞɢɧɭ ɨɬɛɟɧɡɢɧɢɜɚɸɳɟɣ ɤɨɥɨɧɧɵ 8. ɋ ɜɟɪɯɚ ɤɨɥɨɧɧɵ 8 ɜɵɯɨɞɹɬ ɩɚɪɵ ɛɟɧɡɢɧɨɜɨɣ 
ɮɪɚɤɰɢɢ ɢ ɭɝɥɟɜɨɞɨɪɨɞɧɵɟ ɝɚɡɵ. Ʉ ɧɢɦ ɞɨɛɚɜɥɹɟɬɫɹ ɢɧɝɢɛɢɬɨɪ ɤɨɪɪɨɡɢɢ, ɩɨɫɥɟ ɱɟɝɨ 
ɨɧɢ ɩɨɫɬɭɩɚɸɬ ɜ ɚɩɩɚɪɚɬ ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ (ȺȼɈ) 11, ɞɚɥɟɟ ɜ ɯɨɥɨɞɢɥɶɧɢɤ 12 ɢ 
ɫɟɩɚɪɚɬɨɪ 13.ɋ ɜɟɪɯɚ ɢɡ ɫɟɩɚɪɚɬɨɪɚ ɭɯɨɞɹɬ ɭɝɥɟɜɨɞɨɪɨɞɧɵɟ ɝɚɡɵ. ɋ ɧɢɡɚ – ɛɟɧɡɢɧɨɜɚɹ 
ɮɪɚɤɰɢɹ, ɱɚɫɬɶ ɤɨɬɨɪɨɣ ɧɚɫɨɫɨɦ 14 ɜɨɡɜɪɚɳɚɟɬɫɹ ɜ ɜɟɪɯ ɤɨɥɨɧɵ 8 ɜ ɜɢɞɟ ɨɪɨɲɟɧɢɹ, ɚ 
ɱɚɫɬɶ ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɟɦɤɨɫɬɶ 18. 

Ɉɬɛɟɧɡɢɧɟɧɧɚɹ ɧɟɮɬɶ ɫ ɧɢɡɚ ɤɨɥɨɧɵ 8 ɧɚɫɨɫɨɦ 17 ɩɨɞɚɟɬɫɹ ɜ ɩɟɱɶ 15, ɩɨɫɥɟ 
ɱɟɝɨ ɱɚɫɬɶ ɜɨɡɜɪɚɳɚɟɬɫɹ ɜ ɧɢɡ ɤɨɥɨɧɵ 8 ɜ ɜɢɞɟ ɝɨɪɹɱɟɣ ɫɬɪɭɢ, ɚ ɱɚɫɬɶ ɩɨɞɚɟɬɫɹ ɜ ɧɢɡ 
ɨɫɧɨɜɧɨɣ ɚɬɦɨɫɮɟɪɧɨɣ ɤɨɥɨɧɧɵ 16. Ɍɚɤɠɟ ɜ ɧɢɠɧɸɸ ɱɚɫɬɶ ɨɫɧɨɜɧɨɣ ɚɬɦɨɫɮɟɪɧɨɣ 
ɤɨɥɨɧɧɵ ɞɥɹ ɫɧɢɠɟɧɢɹ ɩɚɪɰɢɚɥɶɧɨɝɨ ɞɚɜɥɟɧɢɹ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɩɨɞɚɟɬɫɹ ɜɨɞɹɧɨɣ ɩɚɪ 
(ɩɨɞ ɧɢɠɧɸɸ ɬɚɪɟɥɤɭ). ɋ ɜɟɪɯɚ ɭɯɨɞɹɬ ɩɚɪɵ ɛɟɧɡɢɧɨɜɨɣ ɮɪɚɤɰɢɢ, ɤɨɬɨɪɚɹ ɩɪɨɯɨɞɢɬ 
ȺȼɈ 19, ɯɨɥɨɞɢɥɶɧɢɤ 20 ɢ ɫɨɛɢɪɚɟɬɫɹ ɜ ɟɦɤɨɫɬɢ 21, ɢɡ ɤɨɬɨɪɨɣ ɨɧɚ ɱɚɫɬɢɱɧɨ ɧɚɫɨɫɨɦ 
22 ɜɨɡɜɪɚɳɚɟɬɫɹ ɜ ɤɨɥɨɧɧɭ 16, ɚ ɱɚɫɬɢɱɧɨ ɩɨɞɚɟɬɫɹ ɜ ɟɦɤɨɫɬɶ 18. ɂɡ ɟɦɤɨɫɬɢ 18 
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ɧɚɫɨɫɨɦ 46 ɩɨɞɚɟɬɫɹ ɜ ɬɟɩɥɨɨɛɦɟɧɧɢɤ 45, ɜ ɤɨɬɨɪɨɦ ɧɚɝɪɟɜɚɟɬɫɹ ɡɚ ɫɱɟɬ ɬɟɩɥɚ ɥɟɝɤɨɣ 
ɞɢɡɟɥɶɧɨɣ ɮɪɚɤɰɢɢ. Ⱦɚɥɟɟ ɩɨɫɬɭɩɚɟɬ ɜ ɫɬɚɛɢɥɢɡɚɰɢɨɧɧɭɸ ɤɨɥɨɧɧɭ 26. ɋ ɜɟɪɯɚ 
ɤɨɥɨɧɧɵ 26 ɭɯɨɞɢɬ ɝɨɥɨɜɤɚ ɫɬɚɛɢɥɢɡɚɰɢɢ, ɤɨɬɨɪɚɹ ɩɪɨɯɨɞɢɬ ɯɨɥɨɞɢɥɶɧɢɤ 37 ɢ 
ɫɨɛɢɪɚɟɬɫɹ ɜ ɟɦɤɨɫɬɢ 38, ɨɬɤɭɞɚ ɧɚɫɨɫɨɦ 39 ɱɚɫɬɢɱɧɨ ɜɨɡɜɪɚɳɚɟɬɫɹ ɜ ɜɟɪɯɧɸɸ ɱɚɫɬɶ 
ɤɨɥɨɧɧɵ 26 ɜ ɜɢɞɟ ɨɪɨɲɟɧɢɹ, ɚ ɛɚɥɚɧɫɨɜɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɵɜɨɞɢɬɫɹ ɢɡ ɭɫɬɚɧɨɜɤɢ. ɋ ɧɢɡɚ 
ɤɨɥɨɧɧɵ 26 ɭɯɨɞɢɬ ɫɬɚɛɢɥɶɧɵɣ ɛɟɧɡɢɧ, ɱɚɫɬɶ ɤɨɬɨɪɨɝɨ ɧɚɫɨɫɨɦ 40 ɩɨɞɚɟɬɫɹ ɜ ɩɟɱɶ 41 ɢ 
ɩɨɞɚɟɬɫɹ ɜ ɜɢɞɟ ɝɨɪɹɱɟɣ ɫɬɪɭɢ ɜ ɧɢɡ ɤɨɥɨɧɧɵ 26, ɚ ɛɚɥɚɧɫɨɜɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɨɞɚɟɬɫɹ ɧɚ 
ɛɥɨɤ ɜɬɨɪɢɱɧɨɣ ɩɟɪɟɝɨɧɤɢ ɛɟɧɡɢɧɚ, ɨɬɤɭɞɚ ɭɯɨɞɹɬ ɭɡɤɢɟ ɛɟɧɡɢɧɨɜɵɟ ɮɪɚɤɰɢɢ. 

ɂɡ ɤɨɥɨɧɧɵ 16 ɨɬɛɢɪɚɸɬɫɹ 3 ɛɨɤɨɜɵɯ ɩɨɝɨɧɚ ɜ ɜɵɧɨɫɧɵɯ ɤɨɥɨɧɧɚɯ 27,28,29: 
ɜɟɪɯɧɢɣ – ɤɟɪɨɫɢɧɨɜɚɹ ɮɪɚɤɰɢɹ, ɫɪɟɞɧɢɣ – ɥɟɝɤɚɹ ɞɢɡɟɥɶɧɚɹ ɮɪɚɤɰɢɹ, ɧɢɠɧɢɣ – 

ɬɹɠɟɥɚɹ ɞɢɡɟɥɶɧɚɹ ɮɪɚɤɰɢɹ. ɉɨɞ ɧɢɠɧɸɸ ɬɚɪɟɥɤɭ ɤɚɠɞɨɣ ɤɨɥɨɧɧɵ ɩɨɞɚɟɬɫɹ ɜɨɞɹɧɨɣ 
ɩɚɪ. Ʉɟɪɨɫɢɧɨɜɚɹ ɮɪɚɤɰɢɹ ɢɡ ɤɨɥɨɧɧɵ 27 ɧɚɫɨɫɨɦ 47 ɩɪɨɤɚɱɢɜɚɟɬɫɹ ɱɟɪɟɡ 
ɯɨɥɨɞɢɥɶɧɢɤ 48 ɢ ɜɵɜɨɞɢɬɫɹ ɫ ɭɫɬɚɧɨɜɤɢ. Ʌɟɝɤɚɹ ɞɢɡɟɥɶɧɚɹ ɮɪɚɤɰɢɹ ɢɡ ɤɨɥɨɧɧɵ 29 
ɧɚɫɨɫɨɦ 25 ɩɪɨɤɚɱɢɜɚɟɬɫɹ ɱɟɪɟɡ ɬɟɩɥɨɨɛɦɟɧɧɢɤ 45, ɜ ɤɨɬɨɪɨɦ ɨɯɥɚɠɞɚɟɬɫɹ, ɧɚɝɪɟɜɚɹ 
ɧɟɫɬɚɛɢɥɶɧɵɣ ɛɟɧɡɢɧ, ɩɨɫɥɟ ɱɟɝɨ ɜɵɜɨɞɢɬɫɹ ɫ ɭɫɬɚɧɨɜɤɢ. Ɍɹɠɟɥɚɹ ɞɢɡɟɥɶɧɚɹ ɮɪɚɤɰɢɹ 

ɧɚɫɨɫɨɦ 49 ɩɪɨɤɚɱɢɜɚɟɬɫɹ ɱɟɪɟɡ ɯɨɥɨɞɢɥɶɧɢɤ 50 ɢ ɜɵɜɨɞɢɬɫɹ ɫ ɭɫɬɚɧɨɜɤɢ. 
Ɉɫɬɚɬɨɤ ɚɬɦɨɫɮɟɪɧɨɣ ɩɟɪɟɝɨɧɤɢ – ɦɚɡɭɬ ɧɚɫɨɫɨɦ 31 ɩɨɞɚɟɬɫɹ ɜ ɩɟɱɶ 32, ɡɚɬɟɦ ɜ 

ɧɢɠɧɸɸ ɱɚɫɬɶ ɜɚɤɭɭɦɧɨɣ ɤɨɥɨɧɧɵ 30, ɩɨɞ ɧɢɠɧɸɸ ɬɚɪɟɥɤɭ ɤɨɬɨɪɨɣ ɩɨɞɚɟɬɫɹ ɜɨɞɹɧɨɣ 
ɩɚɪ. ɋ ɜɟɪɯɚ 30 ɜɵɯɨɞɹɬ ɜɨɞɹɧɵɟ ɩɚɪɵ, ɝɚɡɵ ɪɚɡɥɨɠɟɧɢɹ, ɜɨɡɞɭɯ ɢ ɧɟɤɨɬɨɪɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ɧɟɮɬɟɩɪɨɞɭɤɬɚ (ɞɢɡɟɥɶɧɨɣ ɮɪɚɤɰɢɢ), ɤɨɬɨɪɵɟ ɩɨɫɬɭɩɚɸɬ ɜ ɤɨɧɞɟɧɫɚɬɨɪ 33. 
ɇɟ ɫɤɨɧɞɟɧɫɢɪɨɜɚɜɲɢɟɫɹ ɝɚɡɵ ɨɬɫɚɫɵɜɚɸɬɫɹ ɦɧɨɝɨɫɬɭɩɟɧɱɚɬɵɦ ɷɠɟɤɬɨɪɨɦ 34. 
ȼɟɪɯɧɟɟ ɰɢɪɤɭɥɹɰɢɨɧɧɨɟ ɨɪɨɲɟɧɢɟ ɱɟɪɟɡ ɯɨɥɨɞɢɥɶɧɢɤ 35 ɧɚɫɨɫɨɦ 36 ɱɚɫɬɢɱɧɨ 
ɜɨɡɜɪɚɳɚɟɬɫɹ ɜ ɜɟɪɯɧɸɸ ɱɚɫɬɶ ɤɨɥɨɧɵ 30, ɚ ɛɚɥɚɧɫɨɜɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɵɜɨɞɢɬɫɹ ɫ 
ɭɫɬɚɧɨɜɤɢ (ɞɢɡɟɥɶɧɚɹ ɮɪɚɤɰɢɹ). ɋɪɟɞɧɟɟ ɰɢɪɤɭɥɹɰɢɨɧɧɨɟ ɨɪɨɲɟɧɢɟ ɧɚɫɨɫɨɦ 43 
ɱɚɫɬɢɱɧɨ ɩɨɞɨɝɪɟɜɚɟɬ ɧɟɮɬɶ ɜ ɬɟɩɥɨɨɛɦɟɧɧɢɤɟ 5 ɢ ɜɨɡɜɪɚɳɚɟɬɫɹ ɜ ɤɨɥɨɧɧɭ 30, ɚ 
ɛɚɥɚɧɫɨɜɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɵɜɨɞɢɬɫɹ ɫ ɭɫɬɚɧɨɜɤɢ (ɮɪɚɤɰɢɹ 350-500ɨɋ). ɇɢɠɧɟɟ 
ɰɢɪɤɭɥɹɰɢɨɧɧɨɟ ɨɪɨɲɟɧɢɟ ɧɚɫɨɫɨɦ 42 ɩɪɨɤɚɱɢɜɚɟɬɫɹ ɱɟɪɟɡ ɬɟɩɥɨɨɛɦɟɧɧɢɤɢ 4 ɢ 9 ɢ 
ɜɨɡɜɪɚɳɚɟɬɫɹ ɜ ɤɨɥɨɧɧɭ 30, ɚ ɛɚɥɚɧɫɨɜɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɵɜɨɞɢɬɫɹ ɫ ɭɫɬɚɧɨɜɤɢ 
(ɜɚɤɭɭɦɧɵɣ ɝɚɡɨɣɥɶ). Ɉɫɬɚɬɨɤ ɜɚɤɭɭɦɧɨɣ ɩɟɪɟɝɨɧɤɢ – ɝɭɞɪɨɧ ɧɚɫɨɫɨɦ 44 ɩɪɨɤɚɱɢɜɚɟɬɫɹ 
ɱɟɪɟɡ ɬɟɩɥɨɨɛɦɟɧɧɢɤɢ 6,7,10 ɢ ɜɵɜɨɞɢɬɫɹ ɫ ɭɫɬɚɧɨɜɤɢ. 

Ɉɫɧɨɜɧɵɟ ɩɪɨɞɭɤɬɵ ɤɨɦɩɥɟɤɫɧɨɣ ɭɫɬɚɧɨɜɤɢ ɗɅɈɍ-ȺȼɌ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.6. 
 
Ɍɚɛɥɢɰɚ 2.6 – ɉɪɨɞɭɤɬɵ ɗɅɈɍ-ȺȼɌ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɇɚɩɪɚɜɥɟɧɢɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɇɟɫɬɚɛɢɥɶɧɚɹ ɩɪɹɦɨɝɨɧɧɚɹ 
ɛɟɧɡɢɧɨɜɚɹ ɮɪɚɤɰɢɹ ɇɄ–150 ɨɋ ȼ ɛɥɨɤ ɫɬɚɛɢɥɢɡɚɰɢɢ ɧɚɮɬɵ 

Ʉɟɪɨɫɢɧ ɞɥɹ ɬɟɯɧɢɱɟɫɤɢɯ ɰɟɥɟɣ ȼ ɬɨɜɚɪɧɵɣ ɩɚɪɤ ɤɟɪɨɫɢɧɚ 

ȼɚɤɭɭɦɧɵɣ ɝɚɡɨɣɥɶ ȼ ɬɨɜɚɪɧɵɣ ɩɚɪɤ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ. 
Ɍɨɩɥɢɜɨ ɩɟɱɧɨɟ ɛɵɬɨɜɨɟ ȼ ɩɚɪɤ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ 
Ɍɨɩɥɢɜɨ ɧɟɮɬɹɧɨɟ Ɇɚɡɭɬ (ɤɨɬɟɥɶɧɨɟ 
ɬɨɩɥɢɜɨ) ȼ ɩɚɪɤ ɤɨɬɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ 

ɍɝɥɟɜɨɞɨɪɨɞɧɵɣ ɝɚɡ ȼ ɬɨɩɥɢɜɧɭɸ ɫɟɬɶ 
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2.4.3 Ʉɨɦɩɥɟɤɫɧɵɟ ɭɫɬɚɧɨɜɤɢ ɚɬɦɨɫɮɟɪɧɨ-ɜɚɤɭɭɦɧɨɣ ɩɟɪɟɝɨɧɤɢ ɧɟɮɬɢ 
(ɝɚɡɨɜɨɝɨ ɤɨɧɞɟɧɫɚɬɚ) ɫ ɛɥɨɤɨɦ ɜɬɨɪɢɱɧɨɣ ɩɟɪɟɝɨɧɤɢ ɞɢɫɬɢɥɥɹɬɧɵɯ ɮɪɚɤɰɢɣ 

 

 
Ɋɢɫɭɧɨɤ 2.11 – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ȺȼɌ ɫ ɛɥɨɤɨɦ ɜɬɨɪɢɱɧɨɣ ɩɟɪɟɝɨɧɤɢ 

ɛɟɧɡɢɧɨɜɵɯ ɮɪɚɤɰɢɣ 

 

Ⱦɢɫɬɢɥɥɹɬɵ, ɜɵɪɚɛɚɬɵɜɚɟɦɵɟ ɧɚ ȺȼɌ (ɤɪɨɦɟ ɬɨɩɥɢɜɚ Ɍɋ-1 ɢɥɢ ɨɫɜɟɬɢɬɟɥɶɧɨɝɨ 
ɤɟɪɨɫɢɧɚ), ɩɨɞɜɟɪɝɚɸɬ ɞɚɥɶɧɟɣɲɟɣ ɩɟɪɟɪɚɛɨɬɤɟ. Ɉɧɚ ɦɨɠɟɬ ɡɚɤɥɸɱɚɬɶɫɹ ɜ ɢɯ 
ɜɬɨɪɢɱɧɨɣ ɩɟɪɟɝɨɧɤɟ ɧɚ ɭɡɤɢɟ ɮɪɚɤɰɢɢ, ɨɱɢɫɬɤɟ ɨɬ ɜɪɟɞɧɵɯ ɩɪɢɦɟɫɟɣ ɥɢɛɨ ɜ 
ɨɛɥɚɝɨɪɚɠɢɜɚɧɢɢ ɯɢɦɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ ɫ ɰɟɥɶɸ ɩɪɢɞɚɧɢɹ ɞɢɫɬɢɥɥɹɬɚɦ ɨɩɪɟɞɟɥɟɧɧɵɯ 
ɫɜɨɣɫɬɜ. ȼɨɡɦɨɠɧɵɟ ɜɚɪɢɚɧɬɵ ɞɚɥɶɧɟɣɲɟɝɨ ɨɛɥɚɝɨɪɚɠɢɜɚɧɢɹ ɞɢɫɬɢɥɥɹɬɨɜ ɡɚɜɢɫɹɬ ɨɬ 
ɤɚɱɟɫɬɜɚ ɩɟɪɟɪɚɛɚɬɵɜɚɟɦɨɣ ɧɟɮɬɢ (ɦɚɥɨɫɟɪɧɢɫɬɚɹ ɢɥɢ ɫɟɪɧɢɫɬɚɹ, ɥɟɝɤɚɹ ɢɥɢ 
ɬɹɠɟɥɚɹ, ɦɚɥɨ- ɢɥɢ ɜɵɫɨɤɨɩɚɪɚɮɢɧɢɫɬɚɹ, ɜɵɫɨɤɨɚɪɨɦɚɬɢɡɨɜɚɧɧɚɹ ɢ ɬ.ɞ. 

Ȼɟɧɡɢɧ, ɩɨɥɭɱɚɟɦɵɣ ɢɡ ɧɟɮɬɢ ɧɚ ȺȼɌ, ɩɨɞɜɟɪɝɚɸɬ ɫɬɚɛɢɥɢɡɚɰɢɢ (ɭɞɚɥɟɧɢɸ 
ɝɚɡɨɜ) ɢ ɪɚɡɞɟɥɹɸɬ ɧɚ ɮɪɚɤɰɢɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɢɯ ɞɚɥɶɧɟɣɲɟɣ ɩɟɪɟɪɚɛɨɬɤɨɣ. 

ɋ ɰɟɥɶɸ ɞɚɥɶɧɟɣɲɟɝɨ ɩɨɥɭɱɟɧɢɹ ɤɨɦɩɨɧɟɧɬɚ ɜɵɫɨɤɨɨɤɬɚɧɨɜɨɝɨ ɛɟɧɡɢɧɚ ɩɪɢ 
ɜɬɨɪɢɱɧɨɣ ɩɟɪɟɝɨɧɤɟ ɨɬɝɨɧɹɸɬ ɥɟɝɤɭɸ ɮɪɚɤɰɢɸ (ɞɨ 85°ɋ), ɚ ɲɢɪɨɤɭɸ – 85-180°ɋ (ɢɥɢ 
90-160°ɋ) ɧɚɩɪɚɜɥɹɸɬ ɧɚ ɪɢɮɨɪɦɢɧɝ. ɂɧɨɝɞɚ ɮɪɚɤɰɢɸ ɇɄ-85°ɋ ɪɚɡɝɨɧɹɸɬ ɧɚ ɞɜɟ – 

ɝɨɥɨɜɧɭɸ (ɇɄ-62°ɋ), ɧɚɩɪɚɜɥɹɟɦɭɸ ɞɚɥɟɟ ɧɚ ɢɡɨɦɟɪɢɡɚɰɢɸ ɫ ɩɨɥɭɱɟɧɢɟɦ ɢɡɨ-ɩɟɧɬɚɧɚ. 
ɂɧɞɢɜɢɞɭɚɥɶɧɵɟ ɚɪɨɦɚɬɢɱɟɫɤɢɟ ɭɝɥɟɜɨɞɨɪɨɞɵ ɩɨɥɭɱɚɸɬ ɪɢɮɨɪɦɢɪɨɜɚɧɢɟɦ 

ɮɪɚɤɰɢɣ 62-85°ɋ, 85-120°ɋ ɢ 120-140°ɋ, ɤɨɧɰɟɧɬɪɚɬɨɜ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɋ
6
, ɋ

7 
ɢ ɋ

8 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ɗɬɨ ɬɚɤ ɧɚɡɵɜɚɟɦɵɟ ɛɟɧɡɨɥɶɧɚɹ, ɬɨɥɭɨɥɶɧɚɹ ɢ ɤɫɢɥɨɥɶɧɚɹ ɮɪɚɤɰɢɢ, 
ɢɡ ɤɨɬɨɪɵɯ ɩɨɥɭɱɚɸɬ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɛɟɧɡɨɥ, ɬɨɥɭɨɥ, ɤɫɢɥɨɥɵ (ȻɌɄ ɢɥɢ ȼɌɏ). Ⱦɥɹ 
ɧɟɮɬɢ ɬɢɩɚ ɡɚɩɚɞɧɨɫɢɛɢɪɫɤɨɣ ɜɵɯɨɞ ɮɪɚɤɰɢɣ (ɜ % ɦɚɫɫ.) ɧɚ ɛɟɧɡɢɧ (ɇɄ-180°ɋ) 
ɫɨɫɬɚɜɥɹɟɬ: ɝɨɥɨɜɧɚɹ ɮɪɚɤɰɢɹ ɇɄ-62°ɋ – 10,6; ɮɪ. 62-85°ɋ – 14,4; ɮɪ. 85-120°ɋ – 23,5; 

ɮɪ. 120-140°ɋ – 17,5; ɨɫɬɚɬɨɤ 140-180°ɋ – 34,0. ȼ ɤɚɠɞɨɣ ɤɨɥɨɧɧɟ ɭɫɬɚɧɨɜɤɢ (ɢɥɢ 
ɫɟɤɰɢɢ) ɜɬɨɪɢɱɧɨɣ ɩɟɪɟɝɨɧɤɢ ɛɟɧɡɢɧɚ ɩɨ 60 ɬɚɪɟɥɨɤ, ɬɟɦɩɟɪɚɬɭɪɚ ɜɟɪɯɚ 80-105°ɋ, 
ɞɚɜɥɟɧɢɟ 0,18-1,28 Ɇɉɚ. 



ɂɌɋ 30–2017 

71 
 

2.5 ɍɫɬɚɧɨɜɤɢ ɜɬɨɪɢɱɧɨɣ ɩɟɪɟɝɨɧɤɢ ɞɢɫɬɢɥɥɹɬɨɜ 

 

2.5.1 Ɍɟɯɧɨɥɨɝɢɹ ɜɬɨɪɢɱɧɨɣ ɩɟɪɟɝɨɧɤɢ ɛɟɧɡɢɧɨɜ 

 

ɍɫɬɚɧɨɜɤɢ ɜɬɨɪɢɱɧɨɣ ɩɟɪɟɝɨɧɤɢ ɛɟɧɡɢɧɨɜɨɝɨ ɞɢɫɬɢɥɥɹɬɚ ɩɨɫɥɟ ɟɝɨ ɫɬɚɛɢɥɢɡɚɰɢɢ 

ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɢɡ ɧɟɝɨ ɭɡɤɢɯ ɮɪɚɤɰɢɣ, ɤɨɬɨɪɵɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɤɚɤ ɫɵɪɶɟ 
ɩɪɨɰɟɫɫɨɜ ɢɡɨɦɟɪɢɡɚɰɢɢ ɢ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɪɢɮɨɪɦɢɧɝɚ. 

Ⱦɥɹ ɜɬɨɪɢɱɧɨɣ ɩɟɪɟɝɨɧɤɢ ɲɢɪɨɤɢɯ ɛɟɧɡɢɧɨɜɵɯ ɮɪɚɤɰɢɣ ɢɫɩɨɥɶɡɭɸɬ ɪɚɡɥɢɱɧɵɟ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɫɯɟɦɵ: ɨɞɧɨ-, ɞɜɭɯ- ɢ ɬɪɟɯɤɨɥɨɧɧɵɟ (ɪɢɫɭɧɨɤ 2.12), ɩɪɢɱɟɦ ɜɫɟ ɫɯɟɦɵ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɟ, ɫ ɨɬɛɨɪɨɦ ɜ ɤɚɠɞɨɣ ɤɨɥɨɧɧɟ ɰɟɥɟɜɵɯ ɮɪɚɤɰɢɣ ɜ ɜɢɞɟ 
ɞɢɫɬɢɥɥɹɬɧɨɝɨ ɩɪɨɞɭɤɬɚ. 

 
Ɋɢɫɭɧɨɤ 2.12 – Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɫɯɟɦɵ ɭɫɬɚɧɨɜɨɤ ɜɬɨɪɢɱɧɨɣ ɩɟɪɟɝɨɧɤɢ  

ɛɟɧɡɢɧɨɜɵɯ ɮɪɚɤɰɢɣ: 
ɚ– ɨɞɧɨɤɨɥɨɧɧɵɟ, ɛ-ɞɜɭɯɤɨɥɨɧɧɵɟ, ɜ – ɬɪɟɯɤɨɥɨɧɧɵɟ; 

I – ɫɵɪɶɟ, II – ɮɪɚɤɰɢɹ ɧɤ-62ɨɋ, III – ɮɪɚɤɰɢɹ 62-85ɨɋ, IV – ɮɪɚɤɰɢɹ 85-105ɨɋ,  
V – ɮɪɚɤɰɢɹ 105-140ɨɋ, VI – ɮɪɚɤɰɢɹ 140-180ɨɋ, VII – ɮɪɚɤɰɢɹ 85-130ɨɋ 

 

ɉɪɢ ɜɬɨɪɢɱɧɨɣ ɩɟɪɟɝɨɧɤɟ ɞɥɹ ɩɨɞɝɨɬɨɜɤɢ ɫɵɪɶɹ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɪɢɮɨɪɦɢɧɝɚ, 
ɧɚɩɪɚɜɥɟɧɧɨɝɨ ɧɚ ɩɨɥɭɱɟɧɢɟ ɜɵɫɨɤɨɨɤɬɚɧɨɜɨɝɨ ɤɨɦɩɨɧɟɧɬɚ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɛɟɧɡɢɧɨɜ, 
ɨɬ ɩɪɹɦɨɝɨɧɧɨɣ ɛɟɧɡɢɧɨɜɨɣ ɮɪɚɤɰɢɢ ɨɬɝɨɧɹɸɬ ɥɟɝɤɭɸ ɮɪɚɤɰɢɸ ɞɨ 85ɨɋ, ɚ ɲɢɪɨɤɭɸ 85-

180ɨɋ (ɢɥɢ 85-160ɨɋ) ɧɚɩɪɚɜɥɹɸɬ ɧɚ ɪɢɮɨɪɦɢɧɝ, ɩɪɢ ɷɬɨɦ ɫɬɪɨɝɨ ɧɨɪɦɢɪɭɟɬɫɹ 
ɫɨɞɟɪɠɚɧɢɟ ɛɟɧɡɨɥɨɛɪɚɡɭɸɳɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɜ ɩɨɥɭɱɚɟɦɨɣ ɮɪɚɤɰɢɢ, ɱɬɨ ɫɜɹɡɚɧɨ ɫ 
ɨɝɪɚɧɢɱɟɧɢɟɦ ɩɨ ɛɟɧɡɨɥɭ ɜ ɬɨɜɚɪɧɨɦ ɛɟɧɡɢɧɟ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɱɚɳɟ ɜɫɟɝɨ ɩɪɢɦɟɧɹɸɬ 
ɞɜɭɯɤɨɥɨɧɧɵɟ ɫɯɟɦɵ, ɨɬɥɢɱɚɸɳɢɟɫɹ ɫɩɨɫɨɛɨɦ ɫɨɟɞɢɧɟɧɢɹ ɩɪɨɫɬɵɯ ɤɨɥɨɧɧ. 

 
Ɋɢɫɭɧɨɤ 2.13 – ɋɯɟɦɚ ɫɬɚɛɢɥɢɡɚɰɢɢ ɢ ɜɬɨɪɢɱɧɨɣ ɩɟɪɟɝɨɧɤɢ ɛɟɧɡɢɧɚ  

ɧɚ ɲɢɪɨɤɢɟ ɮɪɚɤɰɢɢ: 
ɚ – ɫɯɟɦɚ ɩɪɹɦɨɝɨ ɩɨɬɨɤɚ, ɛ – ɫɯɟɦɚ ɨɛɪɚɬɧɨɝɨ ɩɨɬɨɤɚ; 

1– ɪɟɤɬɢɮɢɤɚɰɢɨɧɧɚɹ ɤɨɥɨɧɧɚ, 2 – ɫɬɚɛɢɥɢɡɚɬɨɪ; 
I – ɫɵɪɶɟ, II – ɫɠɢɠɟɧɧɵɣ ɭɝɥɟɜɨɞɨɪɨɞɧɵɣ ɝɚɡ, III – ɮɪɚɤɰɢɹ ɧɤ-85ɨɋ,  IV – ɮɪɚɤɰɢɹ 85-180ɨɋ. 
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ɋɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɜɬɨɪɢɱɧɨɣ ɩɟɪɟɝɨɧɤɢ ɛɟɧɡɢɧɨɜ ɫ ɩɨɥɭɱɟɧɢɟɦ ɰɟɥɟɜɨɣ ɮɪɚɤɰɢɢ 
62-140ɨɋ ɤɚɤ ɫɵɪɶɹ ɭɫɬɚɧɨɜɤɢ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɪɢɮɨɪɦɢɧɝɚ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɭɦɦɵ 

ɚɪɨɦɚɬɢɱɟɫɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.14. 
 

 
Ɋɢɫɭɧɨɤ 2.14 – Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɜɬɨɪɢɱɧɨɣ ɩɟɪɟɝɨɧɤɢ ɛɟɧɡɢɧɨɜɵɯ 

ɮɪɚɤɰɢɣ ɫ ɩɨɥɭɱɟɧɢɟɦ ɫɵɪɶɹ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɭɦɦɵ ɚɪɨɦɚɬɢɱɟɫɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ 
ɧɚ ɭɫɬɚɧɨɜɤɚɯ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɪɢɮɨɪɦɢɧɝɚ: 

1 – ɞɟɩɟɧɬɚɧɢɡɚɬɨɪ, 2,3 – ɪɟɤɬɢɮɢɤɚɰɢɨɧɧɵɟ ɤɨɥɨɧɧɵ; 
I – ɫɵɪɶɟ, II – ɫɭɯɨɣ ɢ ɫɠɢɠɟɧɧɵɣ ɝɚɡɵ, III– ɮɪɚɤɰɢɹ ɧɤ-62ɨɋ, IV – ɮɪɚɤɰɢɹ 62-140ɨɋ, V – 

ɮɪɚɤɰɢɹ 140-180ɨɋ 

 

ɋɯɟɦɨɣ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɚɹ ɞɟɩɟɧɬɚɧɢɡɚɰɢɹ ɢɫɯɨɞɧɨɝɨ 
ɛɟɧɡɢɧɚ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɩɨɥɧɟɟ ɢɡɜɥɟɤɚɸɬɫɹ ɥɟɝɤɢɟ ɮɪɚɤɰɢɢ ɢ ɨɛɥɟɝɱɚɟɬɫɹ 
ɞɚɥɶɧɟɣɲɢɣ ɩɪɨɰɟɫɫ ɪɚɡɞɟɥɟɧɢɹ, ɬ.ɤ. ɭɦɟɧɶɲɚɟɬɫɹ ɭɧɨɫ ɛɨɥɟɟ ɬɹɠɟɥɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɫ 
ɥɟɝɤɨɣ ɱɚɫɬɶɸ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɬɨɪɢɱɧɨɣ ɩɟɪɟɝɨɧɤɢ ɲɢɪɨɤɨɣ ɛɟɧɡɢɧɨɜɨɣ ɮɪɚɤɰɢɢ ɩɨɥɭɱɚɸɬ 
ɫɥɟɞɭɸɳɭɸ ɩɪɨɞɭɤɰɢɸ (ɬɚɛɥɢɰɚ 2.7). 

 
Ɍɚɛɥɢɰɚ 2.7 – ɉɪɨɞɭɤɬɵ ɜɬɨɪɢɱɧɨɣ ɩɟɪɟɝɨɧɤɢ ɲɢɪɨɤɨɣ ɛɟɧɡɢɧɨɜɨɣ ɮɪɚɤɰɢɢ  

ɇɚɢɦɟɧɨɜɚɧɢɟ ɂɧɬɟɪɜɚɥɵ 
ɤɢɩɟɧɢɹ, °ɋ Ƚɞɟ ɢɫɩɨɥɶɡɭɟɬɫɹ (ɜ ɩɨɪɹɞɤɟ ɩɪɢɨɪɢɬɟɬɚ) 

ɋɬɚɛɢɥɶɧɚɹ ɥɟɝɤɚɹ 
ɛɟɧɡɢɧɨɜɚɹ ɮɪɚɤɰɢɹ 

ɧ.ɤ.-62ɨɋ 
(70ɨɋ) 

ɂɡɨɦɟɪɢɡɚɰɢɹ 
ɋɦɟɲɟɧɢɟ ɛɟɧɡɢɧɚ 
Ɍɨɜɚɪɧɚɹ ɩɪɨɞɭɤɰɢɹ (ɧɚɮɬɚ) 

Ȼɟɧɡɨɥɶɧɚɹ ɮɪɚɤɰɢɹ 62-85ɨɋ ɉɪɨɢɡɜɨɞɫɬɜɨ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 
ɚɪɨɦɚɬɢɱɟɫɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ Ɍɨɥɭɨɥɶɧɚɹ ɮɪɚɤɰɢɹ 85-105ɨɋ 

Ʉɫɢɥɨɥɶɧɚɹ ɮɪɚɤɰɢɹ 105-140ɨɋ 
ɋɵɪɶɟ 
ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ 
ɪɢɮɨɪɦɢɧɝɚ 

85-180 ɨɋ 
Ʉɚɬɚɥɢɬɢɱɟɫɤɢɣ ɪɢɮɨɪɦɢɧɝ, ɧɚɩɪɚɜɥɟɧɧɵɣ 
ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɜɵɫɨɤɨɨɤɬɚɧɨɜɨɝɨ 
ɤɨɦɩɨɧɟɧɬɚ ɬɨɜɚɪɧɵɯ ɛɟɧɡɢɧɨɜ 

Ɍɹɠɟɥɚɹ ɛɟɧɡɢɧɨɜɚɹ 
ɮɪɚɤɰɢɹ 140-180ɨɋ 

ɋɦɟɫɟɜɨɣ ɤɨɦɩɨɧɟɧɬ ɤɟɪɨɫɢɧɚ, ɡɢɦɧɟɝɨ 
ɞɢɡɬɨɩɥɢɜɚ. 
Ʉɚɬɚɥɢɬɢɱɟɫɤɢɣ ɪɢɮɨɪɦɢɧɝ 

 

Ɇɚɬɟɪɢɚɥɶɧɵɣ ɛɚɥɚɧɫ ɩɪɨɰɟɫɫɚ ɜɬɨɪɢɱɧɨɣ ɩɟɪɟɝɨɧɤɢ ɲɢɪɨɤɨɣ ɛɟɧɡɢɧɨɜɨɣ 
ɮɪɚɤɰɢɢ ɜɧɟ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɧɮɢɝɭɪɚɰɢɢ ɭɫɬɚɧɨɜɤɢ ɡɚɜɢɫɢɬ ɨɬ ɤɚɱɟɫɬɜɚ 
ɩɟɪɟɪɚɛɚɬɵɜɚɟɦɨɝɨ ɫɵɪɶɹ, ɬɨ ɟɫɬɶ ɨɬ ɩɨɬɟɧɰɢɚɥɶɧɨɝɨ ɫɨɞɟɪɠɚɧɢɹ ɩɨɥɭɱɚɟɦɵɯ 
ɮɪɚɤɰɢɣ. 
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2.5.2 Ɍɟɯɧɨɥɨɝɢɹ ɜɬɨɪɢɱɧɨɣ ɩɟɪɟɝɨɧɤɢ ɮɪɚɤɰɢɣ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ 

 

ɍɫɬɚɧɨɜɤɢ ɜɬɨɪɢɱɧɨɣ ɩɟɪɟɝɨɧɤɢ ɮɪɚɤɰɢɢ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ 
ɩɨɥɭɱɟɧɢɹ ɤɨɦɩɨɧɟɧɬɨɜ ɡɢɦɧɟɝɨ (ɪɟɠɟ – ɚɪɤɬɢɱɟɫɤɨɝɨ) ɢ ɥɟɬɧɟɝɨ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ, ɚ 
ɬɚɤɠɟ ɩɨɥɭɱɟɧɢɹ ɠɢɞɤɢɯ ɩɚɪɚɮɢɧɨɜ ɋ10-ɋ18. 

Ɉɛɵɱɧɨ ɜ ɨɫɧɨɜɧɨɣ ɪɟɤɬɢɮɢɤɚɰɢɨɧɧɨɣ ɤɨɥɨɧɧɟ ɚɬɦɨɫɮɟɪɧɨɝɨ ɛɥɨɤɚ ȺȼɌ 
ɨɬɛɢɪɚɸɬ ɞɢɡɟɥɶɧɭɸ ɮɪɚɤɰɢɸ ɜ ɜɢɞɟ ɞɜɭɯ ɛɨɤɨɜɵɯ ɩɨɝɨɧɨɜ: ɥɟɝɤɨɝɨ – ɤɚɤ ɤɨɦɩɨɧɟɧɬ 
ɡɢɦɧɟɝɨ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɢ ɬɹɠɟɥɨɝɨ – ɤɚɤ ɤɨɦɩɨɧɟɧɬ ɥɟɬɧɟɝɨ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ. 
Ɉɞɧɚɤɨ, ɜ ɫɥɭɱɚɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜɵɞɟɥɟɧɢɹ ɧ-ɚɥɤɚɧɨɜ ɋ10-ɋ18 (ɠɢɞɤɢɟ ɩɚɪɚɮɢɧɵ) 
ɢɫɩɨɥɶɡɭɸɬ ɜɬɨɪɢɱɧɭɸ ɩɟɪɟɝɨɧɤɭ ɲɢɪɨɤɨɣ ɞɢɡɟɥɶɧɨɣ ɮɪɚɤɰɢɢ. ɇɚ ɨɫɧɨɜɟ ɧ-ɚɥɤɚɧɨɜ 

ɩɨɥɭɱɚɸɬ ɫɵɪɶɟ ɞɥɹ ɩɪɨɢɡɜɨɞɬɫɜɚ ɫɢɧɬɟɬɢɱɟɫɤɢɯ ɦɨɸɳɢɯ ɫɪɟɞɫɬɜ – ɥɢɧɟɣɧɵɣ 
ɚɥɤɢɥɛɟɧɡɨɥ (ɅȺȻ), ɥɢɧɟɣɧɵɣ ɚɥɤɢɥɛɟɧɡɨɥɫɭɥɶɮɨɧɚɬ (ɅȺȻɋ). 

 
Ɋɢɫɭɧɨɤ 2.15 – ɋɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɜɬɨɪɢɱɧɨɣ ɩɟɪɟɝɨɧɤɢ ɮɪɚɤɰɢɢ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ: 

1 – ɤɨɥɨɧɧɚ, 2 – ɨɬɩɚɪɧɵɟ ɫɟɤɰɢɢ; 
I – ɮɪɚɤɰɢɹ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ, II – ɮɪɚɤɰɢɹ ɧɤ-200ɨɋ, III – ɤɨɧɞɟɧɫɚɬ, IV – ɜɨɞɹɧɨɣ 

ɩɚɪ, V – ɥɟɝɤɢɣ ɤɨɦɩɨɧɟɧɬ ɮɪɚɤɰɢɢ 200-320ɨɋ, VI – ɬɹɠɟɥɵɣ ɤɨɦɩɨɧɟɧɬ ɮɪɚɤɰɢɢ 200-
320ɨɋ, VII – ɮɪɚɤɰɢɹ 200-320ɨɋ, VIII – ɮɪɚɤɰɢɹ >320ɨɋ 

 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɬɨɪɢɱɧɨɣ ɩɟɪɟɝɨɧɤɢ ɞɢɡɟɥɶɧɨɣ ɮɪɚɤɰɢɢ ɩɨɥɭɱɚɸɬ ɫɥɟɞɭɸɳɭɸ 

ɩɪɨɞɭɤɰɢɸ (ɬɚɛɥɢɰɚ 2.8). 
 

Ɍɚɛɥɢɰɚ 2.8 – ɉɪɨɞɭɤɬɵ ɜɬɨɪɢɱɧɨɣ ɩɟɪɟɝɨɧɤɢ ɮɪɚɤɰɢɣ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ  

ɇɚɢɦɟɧɨɜɚɧɢɟ ɂɧɬɟɪɜɚɥɵ 
ɤɢɩɟɧɢɹ, °ɋ Ƚɞɟ ɢɫɩɨɥɶɡɭɟɬɫɹ (ɜ ɩɨɪɹɞɤɟ ɩɪɢɨɪɢɬɟɬɚ) 

Ʌɟɝɤɚɹ ɞɢɡɟɥɶɧɚɹ 
ɮɪɚɤɰɢɹ 200-320 ɨɋ 

Ƚɢɞɪɨɨɱɢɫɬɤɚ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ 
ɋɦɟɫɟɜɨɣ ɤɨɦɩɨɧɟɧɬ ɡɢɦɧɟɝɨ (ɚɪɤɬɢɱɟɫɤɨɝɨ) 
ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ 
ɋɦɟɫɟɜɨɣ ɤɨɦɩɨɧɟɧɬ ɬɨɩɨɱɧɨɝɨ ɦɚɡɭɬɚ 

Ʌɟɝɤɢɣ ɤɨɦɩɨɧɟɧɬ 
ɮɪɚɤɰɢɢ 200-320 ɨɋ 200-260 ɨɋ ȼɵɞɟɥɟɧɢɟ ɧ-ɚɥɤɚɧɨɜ ɋ10-ɋ18 (ɠɢɞɤɢɯ 

ɩɚɪɚɮɢɧɨɜ) Ɍɹɠɟɥɵɣ ɤɨɦɩɨɧɟɧɬ 
ɮɪɚɤɰɢɢ 200-320 ɨɋ 260-320 ɨɋ 

Ɍɹɠɟɥɚɹ ɞɢɡɟɥɶɧɚɹ 
ɮɪɚɤɰɢɹ 320-350 ɨɋ 

Ƚɢɞɪɨɨɱɢɫɬɤɚ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ 
ɋɦɟɫɟɜɨɣ ɤɨɦɩɨɧɟɧɬ ɥɟɬɧɟɝɨ ɞɢɡɟɥɶɧɨɝɨ 
ɬɨɩɥɢɜɚ 
ɋɦɟɫɟɜɨɣ ɤɨɦɩɨɧɟɧɬ ɬɨɩɨɱɧɨɝɨ ɦɚɡɭɬɚ 
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Ɇɚɬɟɪɢɚɥɶɧɵɣ ɛɚɥɚɧɫ ɩɪɨɰɟɫɫɚ ɜɬɨɪɢɱɧɨɣ ɩɟɪɟɝɨɧɤɢ ɮɪɚɤɰɢɣ ɞɢɡɟɥɶɧɨɝɨ 
ɬɨɩɥɢɜɚ ɡɚɜɢɫɢɬ ɨɬ ɤɚɱɟɫɬɜɚ ɩɟɪɟɪɚɛɚɬɵɜɚɟɦɨɝɨ ɫɵɪɶɹ, ɬɨ ɟɫɬɶ ɨɬ ɩɨɬɟɧɰɢɚɥɶɧɨɝɨ 
ɫɨɞɟɪɠɚɧɢɹ ɩɨɥɭɱɚɟɦɵɯ ɮɪɚɤɰɢɣ. 

 

2.6 ɍɫɬɚɧɨɜɤɢ ɬɟɪɦɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ, ɜɢɫɛɪɟɤɢɧɝɚ 

 

2.6.1 Ɍɟɯɧɨɥɨɝɢɹ ɬɟɪɦɨɤɪɟɤɢɧɝɚ ɩɨɞ ɞɚɜɥɟɧɢɟɦ (ɞɜɭɯɩɟɱɧɨɣ ɝɥɭɛɨɤɢɣ 
ɬɟɪɦɢɱɟɫɤɢɣ ɤɪɟɤɢɧɝ ɬɹɠɟɥɨɝɨ ɞɢɫɬɢɥɥɹɬɧɨɝɨ ɢɥɢ ɨɫɬɚɬɨɱɧɨɝɨ ɫɵɪɶɹ) 

 

ɗɬɨ ɨɞɢɧ ɢɡ ɫɚɦɵɯ ɫɬɚɪɵɯ ɩɪɨɰɟɫɫɨɜ ɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɢ, ɪɚɡɪɚɛɨɬɚɧɧɵɣ ɜ 1913 ɝ.  
ɚɦɟɪɢɤɚɧɫɤɢɦ ɢɡɨɛɪɟɬɚɬɟɥɟɦ ȼ. Ȼɚɪɬɨɧɨɦ. ɇɨɜɵɟ ɭɫɬɚɧɨɜɤɢ ɷɬɨɝɨ ɩɪɨɰɟɫɫɚ ɫɟɝɨɞɧɹ 
ɧɟ ɫɬɪɨɹɬ, ɚ ɞɟɣɫɬɜɭɸɳɢɟ ɭɠɟ ɩɪɚɤɬɢɱɟɫɤɢ ɜɵɪɚɛɨɬɚɥɢ ɫɜɨɣ ɪɟɫɭɪɫ ɢ ɞɟɦɨɧɬɢɪɭɸɬɫɹ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɬɟɪɦɢɱɟɫɤɢɣ ɤɪɟɤɢɧɝ ɞɢɫɬɢɥɥɹɬɧɨɝɨ ɫɵɪɶɹ ɫɨɯɪɚɧɢɥ ɫɜɨɟ 

ɡɧɚɱɟɧɢɟ ɤɚɤ ɩɨɫɬɚɜɳɢɤ ɚɪɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɫɵɪɶɹ – ɝɚɡɨɣɥɟɜɵɯ ɮɪɚɤɰɢɣ. Ɍɹɠɟɥɨɟ 
ɨɫɬɚɬɨɱɧɨɟ ɫɵɪɶɟ (ɝɭɞɪɨɧ) ɜ ɩɪɨɰɟɫɫɟ ɧɟɝɥɭɛɨɤɨɝɨ ɬɟɪɦɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ ɢɫɩɨɥɶɡɭɟɬɫɹ 
ɜ ɨɫɧɨɜɧɨɦ ɞɥɹ ɫɧɢɠɟɧɢɹ ɜɹɡɤɨɫɬɢ. 

ɐɟɥɶ ɩɪɨɰɟɫɫɚ: ɩɨɥɭɱɟɧɢɟ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɫɜɟɬɥɵɯ 
ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ, ɬɟɪɦɨɝɚɡɨɣɥɹ (ɫɵɪɶɹ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɭɝɥɟɪɨɞɚ), 
ɞɢɫɬɢɥɥɹɬɧɨɝɨ ɤɪɟɤɢɧɝ-ɨɫɬɚɬɤɚ (ɫɵɪɶɹ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɢɝɨɥɶɱɚɬɨɝɨ ɤɨɤɫɚ), ɚ ɬɚɤɠɟ 
ɤɪɟɤɢɧɝ-ɨɫɬɚɬɤɚ (ɤɨɬɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɡɚɞɚɧɧɨɣ ɜɹɡɤɨɫɬɢ). 

ɉɚɪɚɦɟɬɪɵ ɩɪɨɰɟɫɫɚ: ɩɪɨɰɟɫɫ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨɞ ɞɚɜɥɟɧɢɟɦ 2 – 7 Ɇɉɚ, ɩɪɢ 
ɬɟɦɩɟɪɚɬɭɪɟ 480 – 540 °ɋ. ȼɪɟɦɹ ɩɪɟɛɵɜɚɧɢɹ ɫɵɪɶɹ ɜ ɡɨɧɟ ɪɟɚɤɰɢɢ 1,5 – 2,5 ɦɢɧ. 

Ɍɟɪɦɢɱɟɫɤɨɦɭ ɤɪɟɤɢɧɝɭ ɩɨɞɜɟɪɝɚɸɬ ɪɚɡɥɢɱɧɵɟ ɜɢɞɵ ɫɵɪɶɹ: ɨɬ ɥɟɝɤɨɝɨ ɝɚɡɨɣɥɹ 
ɞɨ ɝɭɞɪɨɧɚ ɢ ɬɹɠɟɥɵɯ ɞɢɫɬɢɥɥɹɬɨɜ ɜɬɨɪɢɱɧɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ, ɩɨɥɭɱɚɟɦɵɯ ɩɪɢ 
ɤɨɤɫɨɜɚɧɢɢ ɢ ɤɚɬɚɥɢɬɢɱɟɫɤɨɦ ɤɪɟɤɢɧɝɟ. 

ɇɚ ɭɫɬɚɧɨɜɤɚɯ ɬɟɪɦɨɤɪɟɤɢɧɝɚ ɫɨɯɪɚɧɟɧɚ ɨɩɪɚɜɞɚɜɲɚɹ ɫɟɛɹ ɞɜɭɯɩɟɱɧɚɹ ɫɯɟɦɚ ɫ 
ɪɟɰɢɪɤɭɥɹɰɢɟɣ. ɉɪɢ ɷɬɨɦ ɜ ɩɟɪɜɨɣ ɩɟɱɢ ɩɪɨɢɫɯɨɞɢɬ ɦɹɝɤɢɣ ɤɪɟɤɢɧɝ ɢɫɯɨɞɧɨɝɨ ɬɹɠɟɥɨɝɨ 

ɨɫɬɚɬɨɱɧɨɝɨ ɫɵɪɶɹ, ɚ ɜɨ ɜɬɨɪɨɣ – ɠɟɫɬɤɢɣ ɤɪɟɤɢɧɝ ɛɨɥɟɟ ɬɟɪɦɨɫɬɨɣɤɢɯ ɞɢɫɬɢɥɥɹɬɧɵɯ 
ɪɟɰɢɪɤɭɥɢɪɭɟɦɵɯ ɮɪɚɤɰɢɣ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɧɟɨɛɯɨɞɢɦɨɦɭ ɪɨɫɬɭ ɝɥɭɛɢɧɵ ɚɪɨɦɚɬɢɡɚɰɢɢ 
ɞɢɫɬɢɥɥɹɬɧɨɝɨ ɫɵɪɶɹ. ɇɚ ɪɢɫɭɧɤɟ 2.16 ɩɪɢɜɟɞɟɧɚ ɫɯɟɦɚ ɩɨɬɨɤɨɜ ɭɫɬɚɧɨɜɤɢ ɞɜɭɯɩɟɱɧɨɝɨ 
ɬɟɪɦɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ. 

ɉɟɪɟɝɨɧɤɚ

Ʌɟɝɤɢɣ 
ɤɪɟɤɢɧɝ

Ƚɥɭɛɨɤɢɣ 
ɤɪɟɤɢɧɝ

Ɉɫɬɚɬɨɤ > 350°C

Ʉɪɟɤɢɧɝ-ɨɫɬɚɬɨɤ

Ɋɟ
ɰɢ

ɪɤ
ɭɥ

яɬ

Ɋɟɰɢɪɤɭɥяɬ

Ʉɪɟɤɢɧɝ-ɨɫɬɚɬɨɤ

Фɪɚɤɰɢя ɞɨ 
350°C

Фɪɚɤɰɢя 200-

350°ɋ

Ƚɚɡ + ɛɟɧɡɢɧ

 
Ɋɢɫɭɧɨɤ 2.16 – ɋɯɟɦɚ ɩɨɬɨɤɨɜ ɞɜɭɯɩɟɱɧɨɝɨ ɬɟɪɦɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ 

 

ɉɪɢ ɭɬɹɠɟɥɟɧɢɢ ɢɫɯɨɞɧɨɝɨ ɫɵɪɶɹ ɟɞɢɧɫɬɜɟɧɧɵɦ ɢɫɬɨɱɧɢɤɨɦ ɩɢɬɚɧɢɹ ɩɟɱɢ 
ɝɥɭɛɨɤɨɝɨ ɤɪɟɤɢɧɝɚ ɹɜɥɹɟɬɫɹ ɝɚɡɨɣɥɟɜɚɹ ɮɪɚɤɰɢɹ (200-350°ɋ) ɥɟɝɤɨɝɨ ɤɪɟɤɢɧɝɚ, ɜɵɯɨɞ 
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ɤɨɬɨɪɨɣ ɧɟɡɧɚɱɢɬɟɥɟɧ. ȼ ɤɨɧɟɱɧɨɦ ɫɱɟɬɟ ɨɫɬɚɬɨɱɧɨɟ ɫɵɪɶɟ ɰɟɥɟɫɨɨɛɪɚɡɧɨ 
ɩɟɪɟɪɚɛɚɬɵɜɚɬɶ ɧɚ ɨɞɧɨɩɟɱɧɨɣ ɭɫɬɚɧɨɜɤɟ. 

ɇɚ ɪɢɫɭɧɤɟ 2.17 ɩɪɢɜɟɞɟɧɚ ɩɪɢɧɰɢɩɢɚɥɶɧɚɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɭɫɬɚɧɨɜɤɢ 
ɬɟɪɦɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ ɬɹɠɟɥɨɝɨ ɞɢɫɬɢɥɥɹɬɧɨɝɨ ɢɥɢ ɨɫɬɚɬɨɱɧɨɝɨ ɫɵɪɶɹ. 

7

8

14

16

VIII

V

III

9

6

5

13

43

21
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Ɋɢɫɭɧɨɤ 2.17 – Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɬɟɪɦɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ  

ɩɨɞ ɞɚɜɥɟɧɢɟɦ: 
1, 2 – ɬɪɭɛɱɚɬɵɟ ɩɟɱɢ; 3 – ɜɵɧɨɫɧɚɹ ɪɟɚɤɰɢɨɧɧɚɹ ɤɚɦɟɪɚ; 4, 7 – ɢɫɩɚɪɢɬɟɥɢ;  

5, 8 – ɫɟɩɚɪɚɬɨɪɵ; 6, 9 – ɤɨɥɨɧɧɵ; 10, 11, 12, 13, 14, 15, 16, 17 – ɧɚɫɨɫɵ;  
18, 19 – ɚɩɩɚɪɚɬɵ ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ; 20, 21, 22, 23, 24, 25 – ɯɨɥɨɞɢɥɶɧɢɤɢ;  

26 – ɬɟɩɥɨɨɛɦɟɧɧɢɤ; I – ɫɵɪɶɟ; II – ɝɚɡɵ ɧɚ ȽɎɍ; III – ɝɚɡɵ ɢ ɜɨɞɹɧɨɣ ɩɚɪ ɤ ɜɚɤɭɭɦɧɨɣ 
ɫɢɫɬɟɦɟ; IV – ɬɟɪɦɨɝɚɡɨɣɥɶ; V – ɤɪɟɤɢɧɝ-ɨɫɬɚɬɨɤ; VI – ɛɟɧɡɢɧ ɧɚ ɫɬɚɛɢɥɢɡɚɰɢɸ;  

VII – ɬɹɠɟɥɵɣ ɛɟɧɡɢɧ; VIII – ɜɨɞɹɧɨɣ ɩɚɪ 

 

ɂɫɯɨɞɧɨɟ ɫɵɪɶɟ ɩɨɫɥɟ ɧɚɝɪɟɜɚ ɜ ɬɟɩɥɨɨɛɦɟɧɧɢɤɟ 26 ɩɨɫɬɭɩɚɟɬ ɜ ɧɢɠɧɸɸ ɫɟɤɰɢɸ 
ɤɨɥɨɧɧɵ 6, ɤɨɬɨɪɚɹ ɪɚɡɞɟɥɟɧɚ ɧɚ ɞɜɟ ɫɟɤɰɢɢ ɩɨɥɭɝɥɭɯɨɣ ɬɚɪɟɥɤɨɣ, ɩɨɡɜɨɥɹɸɳɟɣ 
ɩɟɪɟɣɬɢ ɜ ɜɟɪɯɧɸɸ ɫɟɤɰɢɸ ɬɨɥɶɤɨ ɩɚɪɚɦ. ɉɪɨɞɭɤɬɵ ɤɨɧɞɟɧɫɚɰɢɢ ɩɚɪɨɜ ɤɪɟɤɢɧɝɚ ɜ 
ɜɟɪɯɧɟɣ ɫɟɤɰɢɢ ɧɚɤɚɩɥɢɜɚɸɬɫɹ ɜ ɚɤɤɭɦɭɥɹɬɨɪɟ (ɤɚɪɦɚɧɟ) ɜɧɭɬɪɢ ɤɨɥɨɧɧɵ. ɉɨɬɨɤɢ 
ɬɹɠɟɥɨɝɨ ɢ ɥɟɝɤɨɝɨ ɫɵɪɶɹ, ɨɬɛɢɪɚɟɦɵɟ ɫ ɧɢɡɚ ɢ ɢɡ ɫɪɟɞɧɟɣ ɱɚɫɬɢ ɤɨɥɨɧɧɵ 6, ɩɨɞɚɸɬɫɹ 
ɜ ɡɦɟɟɜɢɤɢ ɬɪɭɛɱɚɬɵɯ ɩɟɱɟɣ 1 ɢ 2, ɝɞɟ ɧɚɝɪɟɜɚɸɬɫɹ ɞɨ ɬɟɦɩɟɪɚɬɭɪ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 500 
ɢ 550 °ɋ ɢ ɞɚɥɟɟ ɩɨɫɬɭɩɚɸɬ ɞɥɹ ɭɝɥɭɛɥɟɧɢɹ ɤɪɟɤɢɧɝɚ ɜ ɜɵɧɨɫɧɭɸ ɪɟɚɤɰɢɨɧɧɭɸ ɤɚɦɟɪɭ 
3. ɉɪɨɞɭɤɬɵ ɤɪɟɤɢɧɝɚ ɡɚɬɟɦ ɧɚɩɪɚɜɥɹɸɬɫɹ ɜ ɢɫɩɚɪɢɬɟɥɶ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ 4. Ʉɪɟɤɢɧɝ-
ɨɫɬɚɬɨɤ ɢ ɬɟɪɦɨɝɚɡɨɣɥɶ ɱɟɪɟɡ ɪɟɞɭɤɰɢɨɧɧɵɣ ɤɥɚɩɚɧ ɩɨɫɬɭɩɚɸɬ ɜ ɢɫɩɚɪɢɬɟɥɶ ɧɢɡɤɨɝɨ 
ɞɚɜɥɟɧɢɹ 7, ɚ ɝɚɡɵ ɢ ɩɚɪɵ ɛɟɧɡɢɧɨɤɟɪɨɫɢɧɨɜɵɯ ɮɪɚɤɰɢɣ – ɜ ɤɨɥɨɧɧɭ 6. 

ɍɯɨɞɹɳɢɟ ɫ ɜɟɪɯɚ ɤɨɥɨɧɧɵ 6 ɢ ɢɫɩɚɪɢɬɟɥɹ 7 ɝɚɡɵ ɢ ɩɚɪɵ ɛɟɧɡɢɧɨɜɨɣ ɮɪɚɤɰɢɢ 
ɨɯɥɚɠɞɚɸɬɫɹ ɜ ɤɨɧɞɟɧɫɚɬɨɪɚɯ-ɯɨɥɨɞɢɥɶɧɢɤɚɯ ɢ ɩɨɫɬɭɩɚɸɬ ɜ ɝɚɡɨɫɟɩɚɪɚɬɨɪɵ 5 ɢ 8. 
Ƚɚɡɵ ɩɨɫɬɭɩɚɸɬ ɧɚ ȽɎɍ. Ȼɚɥɚɧɫɨɜɨɟ ɤɨɥɢɱɟɫɬɜɨ ɛɟɧɡɢɧɚ ɢɡ ɤɨɥɨɧɧɵ 6 ɧɚɩɪɚɜɥɹɟɬɫɹ ɧɚ 
ɫɬɚɛɢɥɢɡɚɰɢɸ, ɚ ɬɹɠɟɥɵɣ ɛɟɧɡɢɧ ɢɡ ɢɫɩɚɪɢɬɟɥɹ 7 ɜɵɜɨɞɢɬɫɹ ɫ ɭɫɬɚɧɨɜɤɢ. 

Ʉɪɟɤɢɧɝ-ɨɫɬɚɬɨɤ, ɜɵɜɨɞɢɦɵɣ ɫ ɧɢɡɚ ɢɫɩɚɪɢɬɟɥɹ 7, ɩɨɞɜɟɪɝɚɟɬɫɹ ɜɚɤɭɭɦɧɨɣ 
ɩɟɪɟɝɨɧɤɟ ɜ ɤɨɥɨɧɧɟ 9 ɫ ɩɨɥɭɱɟɧɢɟɦ ɜɚɤɭɭɦɧɨɝɨ ɬɟɪɦɨɝɚɡɨɣɥɹ ɢ ɜɚɤɭɭɦɧɨɝɨ 
ɞɢɫɬɢɥɥɹɬɧɨɝɨ ɤɪɟɤɢɧɝ-ɨɫɬɚɬɤɚ. 
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ɉɪɨɞɭɤɬɵ ɬɟɪɦɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ. ɉɪɢ ɬɟɪɦɢɱɟɫɤɨɦ ɤɪɟɤɢɧɝɟ ɞɢɫɬɢɥɥɹɬɧɨɝɨ ɢɥɢ 
ɬɹɠɟɥɨɝɨ ɨɫɬɚɬɨɱɧɨɝɨ ɫɵɪɶɹ ɩɨɞ ɞɚɜɥɟɧɢɟɦ ɩɨɥɭɱɚɸɬ ɝɚɡ, ɛɟɧɡɢɧ, ɝɚɡɨɣɥɶ ɢ ɤɪɟɤɢɧɝ-
ɨɫɬɚɬɨɤ. 

ȼ ɝɚɡɟ ɬɟɪɦɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ ɫɨɞɟɪɠɚɬɫɹ ɩɪɟɞɟɥɶɧɵɟ (ɨɬ ɦɟɬɚɧɚ ɞɨ ɛɭɬɚɧɚ) ɢ 
ɧɟɩɪɟɞɟɥɶɧɵɟ (ɨɬ ɷɬɢɥɟɧɚ ɞɨ ɛɭɬɢɥɟɧɨɜ) ɭɝɥɟɜɨɞɨɪɨɞɵ, ɜɨɞɨɪɨɞ ɢ ɫɟɪɨɜɨɞɨɪɨɞ. Ƚɚɡ 
ɬɟɪɦɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ ɧɚɩɪɚɜɥɹɟɬɫɹ ɞɥɹ ɞɚɥɶɧɟɣɲɟɣ ɩɟɪɟɪɚɛɨɬɤɢ ɧɚ 
ɝɚɡɨɮɪɚɤɰɢɨɧɢɪɭɸɳɭɸ ɭɫɬɚɧɨɜɤɭ. 

Ȼɟɧɡɢɧɵ ɬɟɪɦɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ ɩɨ ɭɝɥɟɜɨɞɨɪɨɞɧɨɦɭ ɫɨɫɬɚɜɭ ɨɬɥɢɱɚɸɬɫɹ ɨɬ 
ɩɪɹɦɨɝɨɧɧɵɯ. ȿɫɥɢ ɜ ɩɪɹɦɨɝɨɧɧɵɯ ɛɟɧɡɢɧɚɯ ɜ ɨɫɧɨɜɧɨɦ ɫɨɞɟɪɠɚɬɫɹ ɩɚɪɚɮɢɧɨɜɵɟ ɢ 
ɧɚɮɬɟɧɨɜɵɟ ɭɝɥɟɜɨɞɨɪɨɞɵ, ɬɨ ɜ ɤɪɟɤɢɧɝ-ɛɟɧɡɢɧɟ ɦɧɨɝɨ ɧɟɩɪɟɞɟɥɶɧɵɯ ɢ ɚɪɨɦɚɬɢɱɟɫɤɢɯ 
ɭɝɥɟɜɨɞɨɪɨɞɨɜ. Ɉɤɬɚɧɨɜɨɟ ɱɢɫɥɨ ɤɪɟɤɢɧɝ-ɛɟɧɡɢɧɨɜ ɫɨɫɬɚɜɥɹɟɬ 66 – 68 ɩɭɧɤɬɨɜ ɩɨ 
ɦɨɬɨɪɧɨɦɭ ɦɟɬɨɞɭ. ɉɨ ɫɜɨɟɣ ɚɧɬɢɞɟɬɨɧɚɰɢɨɧɧɨɣ ɫɬɨɣɤɨɫɬɢ ɤɪɟɤɢɧɝ-ɛɟɧɡɢɧ ɧɟ 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɪɟɛɨɜɚɧɢɹɦ, ɩɪɟɞɴɹɜɥɹɟɦɵɦ ɫɨɜɪɟɦɟɧɧɵɦɢ ɚɜɬɨɦɨɛɢɥɶɧɵɦɢ 
ɞɜɢɝɚɬɟɥɹɦɢ. Ʉɪɨɦɟ ɬɨɝɨ, ɤɪɟɤɢɧɝ-ɛɟɧɡɢɧɵ ɨɛɥɚɞɚɸɬ ɧɢɡɤɨɣ ɯɢɦɢɱɟɫɤɨɣ 
ɫɬɚɛɢɥɶɧɨɫɬɶɸ. ɋɨɞɟɪɠɚɳɢɟɫɹ ɜ ɤɪɟɤɢɧɝ-ɛɟɧɡɢɧɚɯ ɧɟɩɪɟɞɟɥɶɧɵɟ ɭɝɥɟɜɨɞɨɪɨɞɵ, ɜ 
ɨɫɨɛɟɧɧɨɫɬɢ ɬɟ, ɜ ɦɨɥɟɤɭɥɟ ɤɨɬɨɪɵɯ ɢɦɟɸɬɫɹ ɞɜɟ ɞɜɨɣɧɵɯ ɫɜɹɡɢ, ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ 
ɫɜɟɬɚ, ɬɟɩɥɚ ɢ ɪɚɫɬɜɨɪɟɧɧɨɝɨ ɤɢɫɥɨɪɨɞɚ ɤɨɧɞɟɧɫɢɪɭɸɬɫɹ, ɩɨɥɢɦɟɪɢɡɭɸɬɫɹ, ɨɤɢɫɥɹɸɬɫɹ 
ɢ ɨɛɪɚɡɭɸɬ ɫɦɨɥɵ. ɇɚɥɢɱɢɟɦ ɫɦɨɥ ɢ ɩɨɥɢɦɟɪɨɜ ɨɛɴɹɫɧɹɟɬɫɹ ɩɨɜɵɲɟɧɧɚɹ ɫɤɥɨɧɧɨɫɬɶ 
ɤɪɟɤɢɧɝ-ɛɟɧɡɢɧɚ ɤ ɧɚɝɚɪɨɨɛɪɚɡɨɜɚɧɢɸ ɜ ɞɜɢɝɚɬɟɥɹɯ. Ɉɛɪɚɡɨɜɚɧɢɟ ɫɦɨɥ ɡɚɦɟɞɥɹɟɬɫɹ 
ɜɜɟɞɟɧɢɟɦ ɜ ɛɟɧɡɢɧɵ ɫɩɟɰɢɚɥɶɧɵɯ ɩɪɢɫɚɞɨɤ – ɢɧɝɢɛɢɬɨɪɨɜ ɨɤɢɫɥɟɧɢɹ. 

Ɏɪɚɤɰɢɹ, ɜɵɤɢɩɚɸɳɚɹ ɜ ɩɪɟɞɟɥɚɯ 200 – 350°ɋ, ɧɚɡɵɜɚɟɬɫɹ ɝɚɡɨɣɥɟɦ 
ɬɟɪɦɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ. ȼ ɧɟɣ ɬɚɤɠɟ ɫɨɞɟɪɠɢɬɫɹ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɧɟɩɪɟɞɟɥɶɧɵɯ 
ɭɝɥɟɜɨɞɨɪɨɞɨɜ. Ɉɧɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɚɤ ɤɨɦɩɨɧɟɧɬ ɮɥɨɬɫɤɢɯ ɦɚɡɭɬɨɜ, ɝɚɡɨɬɭɪɛɢɧɧɨɝɨ ɢ 

ɩɟɱɧɨɝɨ ɬɨɩɥɢɜɚ. ɉɨɫɥɟ ɝɢɞɪɨɨɛɥɚɝɨɪɚɠɢɜɚɧɢɹ ɝɚɡɨɣɥɶ ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɤɚɤ 
ɤɨɦɩɨɧɟɧɬ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ. 

Ʉɪɟɤɢɧɝ-ɨɫɬɚɬɨɤ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɮɪɚɤɰɢɸ, ɜɵɤɢɩɚɸɳɭɸ ɜɵɲɟ 350°ɋ. Ɉɧ, 
ɤɚɤ ɢ ɩɪɹɦɨɝɨɧɧɵɣ ɦɚɡɭɬ, ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɤɚɱɟɫɬɜɟ ɤɨɬɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɞɥɹ 
ɬɟɩɥɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɦɨɪɫɤɢɯ ɫɭɞɨɜ, ɩɟɱɟɣ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ. Ʉɚɱɟɫɬɜɨ 
ɤɪɟɤɢɧɝ-ɨɫɬɚɬɤɚ ɤɚɤ ɤɨɬɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɜɵɲɟ, ɱɟɦ ɩɪɹɦɨɝɨɧɧɨɝɨ ɫɵɪɶɹ, ɬɚɤ ɤɚɤ ɤɪɟɤɢɧɝ-
ɨɫɬɚɬɨɤ ɢɦɟɟɬ ɧɟɫɤɨɥɶɤɨ ɛɨɥɟɟ ɜɵɫɨɤɨɟ ɬɟɩɥɨɫɨɞɟɪɠɚɧɢɟ, ɛɨɥɟɟ ɧɢɡɤɭɸ ɬɟɦɩɟɪɚɬɭɪɭ 
ɡɚɫɬɵɜɚɧɢɹ ɢ ɜɹɡɤɨɫɬɶ. Ɉɫɨɛɟɧɧɨ ɜɚɠɧɨ ɬɨ, ɱɬɨ ɭ ɤɪɟɤɢɧɝ-ɨɫɬɚɬɤɨɜ ɩɨɧɢɠɟɧɧɚɹ 
ɜɹɡɤɨɫɬɶ. ɗɬɨ ɨɛɥɟɝɱɚɟɬ ɭɫɥɨɜɢɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɤɨɬɟɥɶɧɵɯ ɬɨɩɥɢɜ ɩɨ ɫɢɫɬɟɦɟ 
ɩɨɞɜɨɞɹɳɢɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢ ɪɚɫɩɵɥ ɢɯ ɜ ɮɨɪɫɭɧɤɚɯ. 

Ɇɚɬɟɪɢɚɥɶɧɵɣ ɛɚɥɚɧɫ. Ɇɚɬɟɪɢɚɥɶɧɵɣ ɛɚɥɚɧɫ ɩɪɨɰɟɫɫɚ ɬɟɪɦɨɤɪɟɤɢɧɝɚ ɬɹɠɟɥɨɝɨ 
ɞɢɫɬɢɥɥɹɬɧɨɝɨ ɫɵɪɶɹ ɩɨ ɜɚɪɢɚɧɬɚɦ, ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɳɢɦ ɩɨɥɭɱɟɧɢɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ 
ɤɨɥɢɱɟɫɬɜɚɤɪɟɤɢɧɝ-ɨɫɬɚɬɤɚ(1) ɢɥɢ ɬɟɪɦɨɝɚɡɨɣɥɹ (2), ɩɪɢɜɟɞɟɧ ɧɢɠɟ, % (ɦɚɫ.): 

        1  2 

ɍɝɥɟɜɨɞɨɪɨɞɧɵɣ ɝɚɡ     5,0  5,0 

 Ƚɨɥɨɜɤɚ ɫɬɚɛɢɥɢɡɚɰɢɢ ɛɟɧɡɢɧɚ    1,3  1,3 

ɋɬɚɛɢɥɶɧɵɣ ɛɟɧɡɢɧ     20,1  20,1  

Ɍɟɪɦɨɝɚɡɨɣɥɶ      24,2  52,6 

 Ⱦɢɫɬɢɥɥɹɬɧɵɣ ɤɪɟɤɢɧɝ-ɨɫɬɚɬɨɤ    48,3  19,9 

 ɉɨɬɟɪɢ       1,1  1,1 

  
 

     ɂɬɨɝɨ        100,0  100,0  
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2.6.2 ȼɢɫɛɪɟɤɢɧɝ (ɥɟɝɤɢɣ ɬɟɪɦɢɱɟɫɤɢɣ ɤɪɟɤɢɧɝ) 
 

ɇɚɡɧɚɱɟɧɢɟ. ɉɪɨɰɟɫɫ ɜ ɨɫɧɨɜɧɨɦ ɢɫɩɨɥɶɡɭɸɬ ɞɥɹ ɫɧɢɠɟɧɢɹ ɜɹɡɤɨɫɬɢ ɬɹɠɟɥɵɯ 
ɧɟɮɬɹɧɵɯ ɨɫɬɚɬɤɨɜ ɫ ɰɟɥɶɸ ɩɨɥɭɱɟɧɢɹ ɤɨɦɩɨɧɟɧɬɚ ɫɬɚɛɢɥɶɧɨɝɨ ɤɨɬɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ. 
Ɉɧ ɩɪɨɜɨɞɢɬɫɹ ɩɪɢ ɞɚɜɥɟɧɢɢ 1 – 5 Ɇɉɚ ɢ ɬɟɦɩɟɪɚɬɭɪɟ 430 – 500 °ɋ. 

ȼɢɫɛɪɟɤɢɧɝ ɦɨɠɟɬ ɩɪɨɜɨɞɢɬɶɫɹ ɬɚɤɠɟ ɢ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɝɚɡɨɣɥɹ – ɫɵɪɶɹ ɞɥɹ 
ɩɪɨɰɟɫɫɨɜ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ ɢ ɝɢɞɪɨɤɪɟɤɢɧɝɚ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɭɱɢɬɵɜɚɹ ɪɨɫɬ ɨɛɴɟɦɨɜ ɩɟɪɟɪɚɛɨɬɤɢ ɬɹɠɟɥɵɯ ɧɟɮɬɟɣ ɢ 
ɧɟɮɬɹɧɵɯ ɨɫɬɚɬɤɨɜ, ɜɢɫɛɪɟɤɢɧɝ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɷɤɨɧɨɦɢɱɧɨɝɨ 
ɩɪɟɜɪɚɳɟɧɢɹ ɫɵɪɶɹ ɜ ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɞɢɫɬɢɥɥɹɬɨɜ. 

ɋɭɳɟɫɬɜɭɸɬ ɞɜɟ ɩɪɢɧɰɢɩɢɚɥɶɧɵɟ ɪɚɡɧɨɜɢɞɧɨɫɬɢ ɩɪɨɰɟɫɫɚ ɜɢɫɛɪɟɤɢɧɝɚ –ɩɟɱɧɨɣ 
ɜɢɫɛɪɟɤɢɧɝ, ɤɨɬɨɪɵɣ ɩɪɨɜɨɞɢɬɫɹ ɜ ɧɚɝɪɟɜɚɬɟɥɶɧɨ-ɪɟɚɤɰɢɨɧɧɨɣ ɩɟɱɢ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 
480 – 500 °ɋ ɢ ɜɪɟɦɟɧɢ ɩɪɟɛɵɜɚɧɢɹ ɫɵɪɶɹ ɜ ɡɨɧɟ ɪɟɚɤɰɢɢ 1,5 – 2,0 ɦɢɧ. ɢ ɜɢɫɛɪɟɤɢɧɝ ɫ 
ɜɵɧɨɫɧɨɣ ɪɟɚɤɰɢɨɧɧɨɣ ɤɚɦɟɪɨɣ (ɫɨɤɢɧɝ-ɤɚɦɟɪɨɣ), ɤɨɬɨɪɵɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɢ 
ɬɟɦɩɟɪɚɬɭɪɟ 430 – 450 °ɋ ɢ ɜɪɟɦɟɧɢ ɪɟɚɤɰɢɢ 10 – 15 ɦɢɧɭɬ. Ɍɟɯɧɨɥɨɝɢɹ ɜɢɫɛɪɟɤɢɧɝɚ ɫ 
ɜɵɧɨɫɧɨɣ ɪɟɚɤɰɢɨɧɧɨɣ ɤɚɦɟɪɨɣ ɢɦɟɟɬ ɩɪɟɢɦɭɳɟɫɬɜɚ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɩɟɱɧɵɦ 
ɜɢɫɛɪɟɤɢɧɝɨɦ: ɛɨɥɶɲɚɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɦɟɠɪɟɦɨɧɬɧɨɝɨ ɩɪɨɛɟɝɚ, ɦɟɧɶɲɟɟ 
ɩɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ ɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɦɟɧɶɲɢɟ ɤɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ, ɛɨɥɟɟ ɜɵɫɨɤɚɹ 
ɭɩɪɚɜɥɹɟɦɨɫɬɶ ɩɪɨɰɟɫɫɚ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɡɚ ɫɱɟɬ ɜɨɡɦɨɠɧɨɫɬɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɞɜɭɯ 
ɩɟɪɟɦɟɧɧɵɯ – ɞɚɜɥɟɧɢɹ ɜ ɫɨɤɢɧɝ-ɤɚɦɟɪɟ ɢ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɩɟɱɢ. 

Ʉɨɧɜɟɪɫɢɹ ɫɵɪɶɹ ɜ ɩɪɨɰɟɫɫɟ – ɧɟɜɵɫɨɤɚɹ (14 – 30 % ɨɬ ɢɫɯɨɞɧɨɝɨ ɫɵɪɶɹ), ɨɬɛɨɪ 
ɫɜɟɬɥɵɯ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɢɡ ɝɭɞɪɨɧɚ ɧɟ ɩɪɟɜɵɲɚɟɬ 5 – 20 %, ɚ ɢɡ ɦɚɡɭɬɚ – 16 – 22 %. 

Ɍɟɦ ɧɟ ɦɟɧɟɟ, ɷɬɨɬ ɩɪɨɰɟɫɫ ɜɧɨɫɢɬ ɨɩɪɟɞɟɥɟɧɧɵɣ ɜɤɥɚɞ ɜ ɭɝɥɭɛɥɟɧɢɟ ɩɟɪɟɪɚɛɨɬɤɢ 
ɧɟɮɬɢ. 

ɋɵɪɶɟ ɢ ɩɪɨɞɭɤɬɵ. ɋɵɪɶɟɦ ɨɛɵɱɧɨ ɹɜɥɹɟɬɫɹ ɝɭɞɪɨɧ (> 500 ºC), ɬɹɠɟɥɵɟ 
ɧɟɮɬɹɧɵɟ ɨɫɬɚɬɤɢ, ɜɹɡɤɨɫɬɶ ɤɨɬɨɪɵɯ ɩɪɢ 80°ɋ ɫɨɫɬɚɜɥɹɟɬ ɫɨɬɧɢ ɫɋɬ, ɧɨ ɦɨɠɟɬ 
ɩɪɟɜɵɲɚɬɶ 1000. Ƚɚɡɵ ɢ ɛɟɧɡɢɧ ɜɢɫɛɪɟɤɢɧɝɚ ɨɛɥɚɞɚɸɬ ɬɟɦɢ ɠɟ ɫɜɨɣɫɬɜɚɦɢ, ɱɬɨ ɝɚɡɵ ɢ 
ɛɟɧɡɢɧ ɬɟɪɦɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ. Ʌɟɝɤɢɣ ɝɚɡɨɣɥɶ (ɟɫɥɢ ɜɵɜɨɞɢɬɫɹ) ɬɚɤɠɟ ɨɛɥɚɞɚɟɬ 
ɫɜɨɣɫɬɜɚɦɢ ɥɟɝɤɨɝɨ ɝɚɡɨɣɥɹ ɬɟɪɦɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ. Ɉɫɬɚɬɨɤ ɜɦɟɫɬɟ ɫ ɥɟɝɤɢɦ ɝɚɡɨɣɥɟɦ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɚɤ ɤɨɬɟɥɶɧɨɟ ɬɨɩɥɢɜɨ, ɟɝɨ ɜɹɡɤɨɫɬɶ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɜɹɡɤɨɫɬɢ ɬɨɜɚɪɧɨɝɨ 
ɤɨɬɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ (ɧɟ ɛɨɥɟɟ 7 – 11 ɫɋɬ ɩɪɢ 80°ɋ). ȼ ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹɯ ɨɫɬɚɬɨɤ 
ɪɚɡɞɟɥɹɸɬ ɜ ɜɚɤɭɭɦɧɨɦ ɢɫɩɚɪɢɬɟɥɟ ɧɚ ɥɟɝɤɢɣ, ɬɹɠɟɥɵɣ ɢ ɜɚɤɭɭɦɢɪɨɜɚɧɧɵɣ ɤɪɟɤɢɧɝ-
ɨɫɬɚɬɨɤ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɩɪɢɦɟɪɧɨ ɞɜɟ ɬɪɟɬɢ ɝɚɡɨɣɥɟɣ ɜɢɫɛɪɟɤɢɧɝɚ ɫɦɟɲɢɜɚɸɬ ɫ 
ɨɬɩɚɪɟɧɧɵɦ ɜ ɜɚɤɭɭɦɟ ɨɫɬɚɬɤɨɦ ɜɢɫɛɪɟɤɢɧɝɚ, ɱɬɨɛɵ ɩɨɥɭɱɚɟɦɨɟ ɬɨɩɥɢɜɨ 
ɫɨɨɬɜɟɬɫɬɜɨɜɚɥɨ ɬɪɟɛɨɜɚɧɢɹɦ ɟɜɪɨɩɟɣɫɤɢɯ ɫɩɟɰɢɮɢɤɚɰɢɣ. ɉɪɢ ɷɬɨɦ ɫɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, 
ɱɬɨ ɩɪɨɰɟɫɫ ɜɢɫɛɪɟɤɢɧɝɚ ɫɧɢɠɚɟɬ ɜɹɡɤɨɫɬɶ ɝɭɞɪɨɧɚ ɜ ɞɟɫɹɬɤɢ ɪɚɡ. Ɉɞɧɚɤɨ ɫɥɟɞɭɟɬ 
ɨɬɦɟɬɢɬɶ, ɱɬɨ ɝɭɞɪɨɧɵ ɫɟɪɧɢɫɬɵɯ ɧɟɮɬɟɣ ɜ ɪɟɡɭɥɶɬɚɬɟ ɜɢɫɛɪɟɤɢɧɝɚ ɞɚɸɬ ɤɨɬɟɥɶɧɵɟ 
ɬɨɩɥɢɜɚ ɫ ɧɟ ɦɟɧɶɲɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɫɟɪɵ, ɱɟɦ ɜ ɢɫɯɨɞɧɨɦ ɝɭɞɪɨɧɟ. ɋɠɢɝɚɧɢɟ ɬɚɤɨɝɨ 
ɬɨɩɥɢɜɚ ɛɟɡ ɫɦɟɲɟɧɢɹ ɟɝɨ ɫ ɦɟɧɟɟ ɫɟɪɧɢɫɬɵɦ ɧɟɞɨɩɭɫɬɢɦɨ, ɬ.ɤ. ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ 
ɨɬɪɚɜɥɟɧɢɟɦ ɚɬɦɨɫɮɟɪɵ ɫɟɪɧɢɫɬɵɦ ɚɧɝɢɞɪɢɞɨɦ. 

ɇɚ ɪɢɫɭɧɤɟ 2.18 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɜɢɫɛɪɟɤɢɧɝɚ ɝɭɞɪɨɧɚ ɫ ɜɵɧɨɫɧɨɣ 
ɤɚɦɟɪɨɣ (ɫɨɤɢɧɝ – ɤɚɦɟɪɨɣ). 
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Ɋɢɫɭɧɨɤ 2.18 – Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɜɢɫɛɪɟɤɢɧɝɚ ɫ ɜɵɧɨɫɧɨɣ 

ɤɚɦɟɪɨɣ: 
1 – ɩɟɱɶ; 2 – ɜɵɧɨɫɧɚɹ ɤɚɦɟɪɚ; 3 – ɪɟɤɬɢɮɢɤɚɰɢɨɧɧɚɹ ɤɨɥɨɧɧɚ; 

4 – ɫɟɩɚɪɚɬɨɪ; 5 – ɨɬɩɚɪɧɚɹ ɤɨɥɨɧɧɚ; 6 – ɧɚɫɨɫ; 7 – ɯɨɥɨɞɢɥɶɧɢɤ; 
I – ɋɵɪɶɟ; II – ɉɚɪ; III – Ƚɚɡ; IV – Ȼɟɧɡɢɧ; V – Ʌɟɝɤɢɣ ɝɚɡɨɣɥɶ; VI – Ɉɫɬɚɬɨɤ; VII – 

ɜɨɞɚ 

 

ɉɨɞɨɝɪɟɬɨɟ ɨɫɬɚɬɨɱɧɨɟ ɫɵɪɶɟ ɩɨɞɚɟɬɫɹ ɜ ɩɟɱɶ 1, ɝɞɟ ɧɚɝɪɟɜɚɟɬɫɹ ɞɨ 
ɬɟɦɩɟɪɚɬɭɪɵ 430 – 500 °ɋ ɢ ɞɚɥɟɟ ɩɨɫɬɭɩɚɟɬ ɜ ɜɵɧɨɫɧɭɸ ɤɚɦɟɪɭ 2. ɉɪɨɞɭɤɬɵ ɤɪɟɤɢɧɝɚ 
ɧɚɩɪɚɜɥɹɸɬɫɹ ɜɨ ɮɪɚɤɰɢɨɧɢɪɭɸɳɭɸ ɤɨɥɨɧɧɭ 3, ɪɚɛɨɬɚɸɳɭɸ ɩɪɢ ɚɬɦɨɫɮɟɪɧɨɦ 
ɞɚɜɥɟɧɢɢ. Ⱦɚɥɟɟ ɩɨɫɥɟ ɪɚɡɞɟɥɟɧɢɹ ɜ ɫɟɩɚɪɚɬɨɪɟ 4 ɩɨɥɭɱɚɸɬ ɝɚɡ ɢ ɛɟɧɡɢɧ, ɩɨɫɥɟ 
ɨɬɩɚɪɧɨɣ ɤɨɥɨɧɧɵ 5 – ɥɟɝɤɢɣ ɝɚɡɨɣɥɶ ɢ ɨɫɬɚɬɨɤ, ɤɨɬɨɪɵɣ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ 
ɤɚɱɟɫɬɜɟ ɤɨɬɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ. Ȼɟɧɡɢɧ ɢ ɥɟɝɤɢɣ ɝɚɡɨɣɥɶ ɩɨɫɥɟ ɨɛɥɚɝɨɪɚɠɢɜɚɧɢɹ 
ɢɫɩɨɥɶɡɭɸɬ ɜ ɤɚɱɟɫɬɜɟ ɤɨɦɩɨɧɟɧɬɨɜ ɬɨɜɚɪɧɵɯ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ. ɂɦɟɸɬɫɹ ɫɯɟɦɵ 
ɩɨɥɭɱɟɧɢɹ ɜɚɤɭɭɦɧɨɝɨ ɝɚɡɨɣɥɹ ɩɨɫɥɟ ɜɚɤɭɭɦɧɨɣ ɤɨɥɨɧɧɵ (ɧɚ ɪɢɫɭɧɤɟ 3 ɜɚɤɭɭɦɧɚɹ 
ɤɨɥɨɧɧɚ ɧɟ ɩɨɤɚɡɚɧɚ). 

Ɇɚɬɟɪɢɚɥɶɧɵɣ ɛɚɥɚɧɫ. ɇɢɠɟ ɩɪɢɜɟɞɟɧ ɦɚɬɟɪɢɚɥɶɧɵɣ ɛɚɥɚɧɫ ɜɢɫɛɪɟɤɢɧɝɚ 
ɝɭɞɪɨɧɚ ɫ ɩɨɥɭɱɟɧɢɟɦ ɥɟɝɤɨɝɨ ɝɚɡɨɣɥɹ (I) ɢ ɛɟɡ ɩɨɥɭɱɟɧɢɹ ɥɟɝɤɨɝɨ ɝɚɡɨɣɥɹ (II): 

I  II 

ɉɪɢɯɨɞ, % ɦɚɫ. 
Ƚɭɞɪɨɧ       100,0  100,0 

ȼɫɟɝɨ        100,0  100,0 

ɉɨɥɭɱɟɧɨ, % ɦɚɫ. 
ɍɝɥɟɜɨɞɨɪɨɞɧɵɣ ɝɚɡ     2,3  2,3 

ɇɚɮɬɚ ɋ5 – ɋ6      1,4  3,0 

Ȼɟɧɡɢɧ (ɋ7 – 185 °ɋ)     4,7  6,7 

Ʌɟɝɤɢɣ ɝɚɡɨɣɥɶ (185 – 371 °ɋ)    10,7  –  

Ɉɫɬɚɬɨɤ       80,9  88,0 

ȼɫɟɝɨ        100,0  100,0 
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ɉɪɨɰɟɫɫ ɜɢɫɛɪɟɤɢɧɝɚ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɜɨɫɬɪɟɛɨɜɚɧɧɵɯ ɜ ɦɢɪɟ ɩɪɨɰɟɫɫɨɜ, ɬɚɤ 
ɤɚɤ ɩɨɡɜɨɥɹɟɬ ɩɪɟɜɪɚɬɢɬɶ ɝɭɞɪɨɧ ɜ ɬɨɩɨɱɧɵɣ ɦɚɡɭɬ ɡɚɞɚɧɧɨɣ ɜɹɡɤɨɫɬɢɢ, ɷɬɢɦ 
ɫɧɢɠɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɞɢɡɟɥɶɧɵɯ ɮɪɚɤɰɢɣ ɜ ɤɚɱɟɫɬɜɟ ɪɚɡɛɚɜɢɬɟɥɹ ɝɭɞɪɨɧɚ. 
ɇɚɢɛɨɥɟɟ ɢɡɜɟɫɬɧɵ ɬɟɯɧɨɥɨɝɢɢ ɤɨɦɩɚɧɢɣ Shell, Lummus, UOP. ȼ Ɋɨɫɫɢɢ ɯɨɪɨɲɨ 
ɡɚɪɟɤɨɦɟɧɞɨɜɚɥɚ ɫɟɛɹ ɬɟɯɧɨɥɨɝɢɹ ɭɮɢɦɫɤɨɝɨ Ƚɍɉ «ɇɟɮɬɟɯɢɦɩɟɪɟɪɚɛɨɬɤɚ», ɤɨɬɨɪɚɹ 
ɨɬɥɢɱɚɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟɦ ɧɨɜɨɝɨ ɬɢɩɚ ɜɵɧɨɫɧɨɣ ɤɚɦɟɪɵ, ɢɦɟɸɳɟɣ ɜɧɭɬɪɟɧɧɢɟ 
ɭɫɬɪɨɣɫɬɜɚ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɪɟɠɢɦ «ɢɞɟɚɥɶɧɨɝɨ ɜɵɬɟɫɧɟɧɢɹ» ɩɨɬɨɤɚ ɢ 
ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ ɬɭɪɛɭɥɢɡɚɬɨɪɚ. ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɷɬɨɬ ɩɪɨɰɟɫɫ ɧɟ ɦɨɠɟɬ ɤɨɧɤɭɪɢɪɨɜɚɬɶ ɫ 
ɝɢɞɪɨɤɪɟɤɢɧɝɨɦ ɝɭɞɪɨɧɚ ɩɨ ɝɥɭɛɢɧɟ ɩɟɪɟɪɚɛɨɬɤɢ ɢ ɤɚɱɟɫɬɜɭ ɩɨɥɭɱɚɟɦɵɯ ɩɪɨɞɭɤɬɨɜ. 
ɉɨɷɬɨɦɭ ɜ ɫɥɭɱɚɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɭɫɬɚɧɨɜɨɤ ɝɢɞɪɨɤɪɟɤɢɧɝɚ ɨɫɬɚɬɤɨɜ ɭɫɬɚɧɨɜɤɢ 
ɜɢɫɛɪɟɤɢɧɝɚ ɨɫɬɚɧɚɜɥɢɜɚɸɬ. Ⱦɥɹ ɭɥɭɱɲɟɧɢɹ ɩɨɤɚɡɚɬɟɥɟɣ ɩɪɨɰɟɫɫɚ ɜ ɫɵɪɶɟ ɜɜɨɞɹɬ 
ɪɚɡɥɢɱɧɵɟ ɩɨɜɟɪɯɧɨɫɬɧɨ-ɚɤɬɢɜɧɵɟ ɞɨɛɚɜɤɢ, ɫɧɢɠɚɸɳɢɟ ɨɛɪɚɡɨɜɚɧɢɟ ɢ ɨɫɚɠɞɟɧɢɟ 
ɤɨɤɫɚ ɜ ɡɦɟɟɜɢɤɚɯ ɩɟɱɢ ɢ ɨɫɬɚɬɨɱɧɨɦ ɩɪɨɞɭɤɬɟ, ɩɟɧɨɨɛɪɚɡɨɜɚɧɢɟ ɜ ɤɨɥɨɧɧɟ ɢ ɤɨɪɪɨɡɢɸ 
ɜ ɯɨɥɨɞɢɥɶɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɬɚɤɢɟ ɞɨɛɚɜɤɢ ɩɪɨɢɡɜɨɞɹɬ ɤɨɦɩɚɧɢɢ 
Cimeck (ɂɬɚɥɢɹ), GeneralElectric (ɋɒȺ), Nalco (ɋɒȺ) ɢ Ʉɨɥɬɟɤ (Ɋɨɫɫɢɹ). 

 

2.6.3 Ɍɟɯɧɨɥɨɝɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɧɟɮɬɹɧɨɝɨ ɩɟɤɚ (ɬɟɪɦɢɱɟɫɤɢɣ ɤɪɟɤɢɧɝ 
ɬɹɠɟɥɨɝɨ ɞɢɫɬɢɥɥɹɬɧɨɝɨ ɢɥɢ ɨɫɬɚɬɨɱɧɨɝɨ ɫɵɪɶɹ ɩɪɢ ɧɢɡɤɨɦ ɞɚɜɥɟɧɢɢ) 

 

Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ ɩɪɨɰɟɫɫɟ 

ɉɪɨɢɡɜɨɞɫɬɜɨ ɧɟɮɬɹɧɵɯ ɩɟɤɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɥɢɛɨ ɩɪɨɰɟɫɫɨɦ ɬɟɪɦɨɤɪɟɤɢɧɝɚ 
ɬɹɠɟɥɨɝɨ ɞɢɫɬɢɥɥɹɬɧɨɝɨ ɢɥɢ ɨɫɬɚɬɨɱɧɨɝɨ ɫɵɪɶɹ, ɩɪɨɜɨɞɢɦɨɝɨ ɩɪɢ ɧɢɡɤɨɦ ɞɚɜɥɟɧɢɢ (0,1 
– 0,5 Ɇɉɚ), ɬɟɦɩɟɪɚɬɭɪɟ 360 – 420°ɋ ɢ ɜɪɟɦɟɧɢ ɪɟɚɤɰɢɢ 0,5 – 10 ɱ., ɥɢɛɨ 
ɬɟɪɦɨɩɨɥɢɤɨɧɞɟɧɫɚɰɢɟɣ ɤɪɟɤɢɧɝ-ɨɫɬɚɬɤɨɜ ɢɥɢ ɬɹɠɟɥɨɣ ɫɦɨɥɵ ɩɢɪɨɥɢɡɚ. ȼ ɧɚɫɬɨɹɳɟɟ 
ɜɪɟɦɹ ɧɟɮɬɹɧɵɟ ɩɟɤɢ ɜ ɩɪɨɦɵɲɥɟɧɧɨɦ ɦɚɫɲɬɚɛɟ ɩɨɥɭɱɚɸɬ ɬɨɥɶɤɨ ɡɚ ɪɭɛɟɠɨɦ. ȼ 
Ɋɨɫɫɢɢ ɬɟɯɧɨɥɨɝɢɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɧɟɮɬɹɧɨɝɨ ɩɟɤɚ ɬɟɪɦɨɩɨɥɢɤɨɧɞɟɧɫɚɰɢɟɣ 
ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɧɚ ɛɚɡɚɯ ɈȺɈ «ɇɨɜɨ-ɍɮɢɦɫɤɨɝɨ ɇɉɁ», ɉɈ 
«Ⱥɧɝɚɪɫɤɧɟɮɬɟɨɪɝɫɢɧɬɟɡ», ɉɈ «ɋɚɥɚɜɚɬɧɟɮɬɟɨɪɝɫɢɧɬɟɡ». 

ɇɟɮɬɹɧɵɟ ɩɟɤɢ ɧɚɯɨɞɹɬ ɩɪɢɦɟɧɟɧɢɟ ɤɚɤ ɫɜɹɡɭɸɳɢɣ ɢɥɢ ɩɪɨɩɢɬɨɱɧɵɣ ɦɚɬɟɪɢɚɥ 
ɩɪɢ ɢɡɝɨɬɨɜɥɟɧɢɢ ɝɪɚɮɢɬɢɪɨɜɚɧɧɵɯ ɷɥɟɤɬɪɨɞɨɜ, ɚɧɨɞɧɨɣ ɦɚɫɫɵ, ɨɛɨɠɠɟɧɧɵɯ ɚɧɨɞɨɜ, 
ɤɨɧɫɬɪɭɤɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɧɚ ɨɫɧɨɜɟ ɝɪɚɮɢɬɚ, ɷɥɟɤɬɪɨɭɝɨɥɶɧɵɯ ɢɡɞɟɥɢɣ, ɭɝɨɥɶɧɵɯ ɢ 
ɤɨɤɫɨɜɵɯ ɛɪɢɤɟɬɨɜ. 

ɉɟɪɫɩɟɤɬɢɜɧɵɦɢ ɫɱɢɬɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɬɟɯɧɨɥɨɝɢɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɧɟɮɬɹɧɵɯ 
ɩɟɤɨɜ: 

ɚ) ɬɟɪɦɨɩɨɥɢɤɨɧɞɟɧɫɚɰɢɟɣ ɤɪɟɤɢɧɝ-ɨɫɬɚɬɤɚ ɜ ɬɟɱɟɧɢɟ 3 – 5 ɱ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 
420 – 430°ɋ ɫ ɩɨɥɭɱɟɧɢɟɦ ɩɟɤɚ ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ ɪɚɡɦɹɝɱɟɧɢɹ 65 – 90°ɋ; 

ɛ) ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ ɬɟɪɦɨɩɨɥɢɤɨɧɞɟɧɫɚɰɢɟɣ ɧɟɮɬɹɧɨɝɨ ɫɵɪɶɹ ɩɪɢ 
ɬɟɦɩɟɪɚɬɭɪɟ 485-500°ɋ ɢ ɞɚɜɥɟɧɢɢ 1.5-3.5 Ɇɉɚ ɜ ɬɟɪɦɨɢɡɨɥɢɪɨɜɚɧɧɨɦ ɪɟɚɤɬɨɪɟ ɜ 
ɬɟɱɟɧɢɟ 65 – 90 ɦɢɧ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɮɪɚɤɰɢɨɧɢɪɨɜɚɧɢɟɦ ɩɪɨɞɭɤɬɨɜ ɫ ɩɨɥɭɱɟɧɢɟɦ 
ɧɟɮɬɹɧɨɝɨ ɩɟɤɚ ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ ɪɚɡɦɹɝɱɟɧɢɹ 75°ɋ ɢ 140°ɋ; 

ɜ) ɬɟɪɦɨɩɨɥɢɤɨɧɞɟɧɫɚɰɢɟɣ ɫɦɨɥɵ ɩɢɪɨɥɢɡɚ ɩɨ ɞɜɭɯɫɬɚɞɢɣɧɨɣ ɫɯɟɦɟ (ɩɪɢ 
ɚɬɦɨɫɮɟɪɧɨɦ ɞɚɜɥɟɧɢɢ ɢ ɬɟɦɩɟɪɚɬɭɪɟ 350-380°ɋ ɧɚ ɩɟɪɜɨɣ ɫɬɚɞɢɢ, ɢ ɩɨɞ ɞɚɜɥɟɧɢɟɦ 
0,2 – 0,5 Ɇɉɚ ɢ ɬɟɦɩɟɪɚɬɭɪɟ 390 – 400°ɋ ɧɚ ɜɬɨɪɨɣ ɫɬɚɞɢɢ) ɫ ɩɨɥɭɱɟɧɢɟɦ ɦɹɝɤɨɝɨ 
(ɬɟɦɩɟɪɚɬɭɪɚ ɪɚɡɦɹɝɱɟɧɢɹ 50 – 60°ɋ) ɢ ɷɥɟɤɬɪɨɞɧɨɝɨ (ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ ɪɚɡɦɹɝɱɟɧɢɹ 70 – 

90°ɋ, ɫɨɞɟɪɠɚɧɢɟ ɧɟɪɚɫɬɜɨɪɢɦɵɯ ɜ ɬɨɥɭɨɥɟ ɜɟɳɟɫɬɜ 18-20%) ɩɟɤɨɜ. 
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ɋɵɪɶɟ ɢ ɨɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɧɟɦɭ 

ȼ ɤɚɱɟɫɬɜɟ ɨɞɧɨɝɨ ɢɡ ɨɫɧɨɜɧɵɯ ɜɢɞɨɜ ɫɵɪɶɹ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɧɟɮɬɹɧɵɯ ɩɟɤɨɜ 
ɢɫɩɨɥɶɡɭɸɬ ɬɹɠɟɥɵɟ ɫɦɨɥɵ ɩɢɪɨɥɢɡɚ. Ɍɹɠɟɥɵɟ ɫɦɨɥɵ ɩɢɪɨɥɢɡɚ ɪɚɡɥɢɱɧɨɝɨ 
ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ ɫɵɪɶɹ ɢɦɟɸɬ ɛɥɢɡɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ – ɩɥɨɬɧɨɫɬɶ (1044 – 1140 ɤɝ/ɦ 
ɩɪɢ 20°ɋ), ɦɨɥɟɤɭɥɹɪɧɭɸ ɦɚɫɫɭ (273 – 334), ɤɨɤɫɭɟɦɨɫɬɶ (10 – 22%). ȼ ɬɹɠɟɥɨɣ ɫɦɨɥɟ 
ɫɨɞɟɪɠɢɬɫɹ ɭɝɥɟɪɨɞɚ (92,7%), ɜɨɞɨɪɨɞɚ (7,2%), ɫɟɪɵ (0,02 – 0,1%), ɚɡɨɬɚ (ɦɟɧɟɟ 0,1%), 
ɩɪɚɤɬɢɱɟɫɤɢ ɨɬɫɭɬɫɬɜɭɸɬ ɤɢɫɥɨɪɨɞɧɵɟ ɫɨɟɞɢɧɟɧɢɹ; ɧɨ ɜ ɧɟɣ ɦɧɨɝɨ ɧɟɩɪɟɞɟɥɶɧɵɯ 
ɫɨɟɞɢɧɟɧɢɣ (ɣɨɞɧɨɟ ɱɢɫɥɨ 30 – 50 ɝ I2/100 ɝ), ɬɚɤɢɯ, ɤɚɤ ɚɥɤɢɥɩɪɨɢɡɜɨɞɧɵɟ ɢɧɞɟɧɚ, 
ɫɤɥɨɧɧɵɯ ɩɪɢ ɯɪɚɧɟɧɢɢ ɢ ɧɚɝɪɟɜɚɧɢɢ ɤ ɩɨɥɢɦɟɪɢɡɚɰɢɢ. 

Ɍɹɠɟɥɚɹ ɫɦɨɥɚ ɩɢɪɨɥɢɡɚ ɜɵɩɭɫɤɚɟɬɫɹ ɤɚɤ ɬɨɜɚɪɧɵɣ ɩɪɨɞɭɤɬ ɦɚɪɨɤ «Ⱥ» ɢ «Ȼ», 
ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.9. 

 

Ɍɚɛɥɢɰɚ 2.9 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɹɠɟɥɨɣ ɫɦɨɥɵ ɩɢɪɨɥɢɡɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ Ɇɚɪɤɚ Ⱥ Ɇɚɪɤɚ Ȼ 

ɉɥɨɬɧɨɫɬɶ ɩɪɢ 20°ɋ, ɝ/ɫɦ3, ɧɟ ɦɟɧɟɟ 1,04 1,03 

ȼɹɡɤɨɫɬɶ ɤɢɧɟɦɚɬɢɱɟɫɤɚɹ ɩɪɢ 100°ɋ, ɦɦ2/ɫ, ɧɟ ɛɨɥɟɟ 25 40 

Ɍɟɦɩɟɪɚɬɭɪɚ ɨɬɝɨɧɚ 3%-ɧɨɝɨ ɨɛɴɟɦɚ, °ɋ, ɧɟ ɦɟɧɟɟ 180 170 

Ʉɨɤɫɭɟɦɨɫɬɶ, %, ɧɟ ɛɨɥɟɟ 12 16 

Ɇɚɫɫɨɜɚɹ ɞɨɥɹ ɜɨɞɵ, %, ɧɟ ɛɨɥɟɟ 0,3 0,5 

Ɇɚɫɫɨɜɚɹ ɞɨɥɹ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɪɢɦɟɫɟɣ, %, ɧɟ ɛɨɥɟɟ 0,01 0,01 

ɂɧɞɟɤɫ ɤɨɪɪɟɥɹɰɢɢ, ɧɟ ɦɟɧɟɟ 125 100 

Ɇɚɫɫɨɜɚɹ ɞɨɥɹ ɢɨɧɨɜ ɧɚɬɪɢɹ, %, ɧɟ ɛɨɥɟɟ 0,005 0,01 

Ɇɚɫɫɨɜɚɹ ɞɨɥɹ ɢɨɧɨɜ ɤɚɥɢɹ, %, ɧɟ ɛɨɥɟɟ 0,0005 0,001 

 

ɉɪɨɞɭɤɬɵ: 

ɍɝɥɟɜɨɞɨɪɨɞɧɵɣ ɝɚɡ ɩɨɫɥɟ ɫɟɪɨɨɱɢɫɬɤɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɤɚɱɟɫɬɜɟ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɬɨɩɥɢɜɚ ɢɥɢ ɩɨɞɜɟɪɝɚɟɬɫɹ ɝɚɡɨɮɪɚɤɰɢɨɧɢɪɨɜɚɧɢɸ ɫ ɩɨɥɭɱɟɧɢɟɦ 
ɫɭɯɨɝɨ ɝɚɡɚ, ɩɪɨɩɚɧ-ɩɪɨɩɢɥɟɧɨɜɨɣ ɢ ɛɭɬɚɧ-ɛɭɬɢɥɟɧɨɜɨɣ ɮɪɚɤɰɢɣ ɞɥɹ ɧɟɮɬɟɯɢɦɢɢ; 

Ȼɟɧɡɢɧɨɜɚɹ ɮɪɚɤɰɢɹ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɧɢɡɤɨɣ ɨɤɬɚɧɨɜɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ, 
ɯɢɦɢɱɟɫɤɨɣ ɧɟɫɬɚɛɢɥɶɧɨɫɬɶɸ ɜɫɥɟɞɫɬɜɢɟ ɜɵɫɨɤɨɝɨ ɫɨɞɟɪɠɚɧɢɹ ɧɟɩɪɟɞɟɥɶɧɵɯ 
ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɢ ɩɨɜɵɲɟɧɧɵɦ ɫɨɞɟɪɠɚɧɢɟɦ ɫɟɪɵ. ɉɨɞɜɟɪɝɚɟɬɫɹ ɫɟɪɨɨɱɢɫɬɤɟ ɢ ɫɥɭɠɢɬ 
ɜ ɤɚɱɟɫɬɜɟ ɤɨɦɩɨɧɟɧɬɚ ɫɵɪɶɹ ɭɫɬɚɧɨɜɨɤ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɪɢɮɨɪɦɢɧɝɚ; 

Ʌɟɝɤɢɣ ɝɚɡɨɣɥɶ ɩɨɞɜɟɪɝɚɟɬɫɹ ɝɢɞɪɨɨɱɢɫɬɤɟ ɜ ɫɦɟɫɢ ɫ ɩɪɹɦɨɝɨɧɧɵɦɢ ɞɢɡɟɥɶɧɵɦɢ 
ɮɪɚɤɰɢɹɦɢ ɫ ɩɨɥɭɱɟɧɢɟɦ ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɨɝɨ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ; 

Ɍɟɪɦɨɝɚɡɨɣɥɶ (ɬɹɠɟɥɵɣ ɝɚɡɨɣɥɶ), ɢɫɩɨɥɶɡɭɟɦɵɣ ɢɥɢ ɜ ɤɚɱɟɫɬɜɟ ɤɨɦɩɨɧɟɧɬɚ 
ɫɵɪɶɹ ɩɪɨɰɟɫɫɚ ɝɢɞɪɨɤɪɟɤɢɧɝɚ ɫ ɩɨɥɭɱɟɧɢɟɦ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ, ɢɥɢ ɜ ɤɚɱɟɫɬɜɟ 
ɤɨɦɩɨɧɟɧɬɚ ɫɵɪɶɹ ɩɨɫɥɟ ɝɢɞɪɨɨɛɥɚɝɨɪɚɠɢɜɚɧɢɹ ɩɪɨɰɟɫɫɚ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ ɫ 
ɩɨɥɭɱɟɧɢɟɦ ɜɵɫɨɤɨɨɤɬɚɧɨɜɨɝɨ ɛɟɧɡɢɧɚ; 

ɇɟɮɬɹɧɨɣ ɩɟɤ ɹɜɥɹɟɬɫɹ ɰɟɥɟɜɵɦ ɩɪɨɞɭɤɬɨɦ, ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɛɢɬɭɦɢɧɨɡɧɵɣ 
ɦɚɬɟɪɢɚɥ ɱɟɪɧɨɝɨ ɰɜɟɬɚ ɫ ɛɥɟɫɬɹɳɢɦ ɪɚɤɨɜɢɫɬɵɦ ɢɡɥɨɦɨɦ. 

ɋɜɨɣɫɬɜɚ ɧɟɮɬɹɧɨɝɨ ɩɟɤɚ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ ɫɬɟɩɟɧɢ ɡɚɜɢɫɹɬ ɨɬ ɬɟɯɧɨɥɨɝɢɢ ɟɝɨ 
ɩɨɥɭɱɟɧɢɹ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɢɫɯɨɞɧɨɝɨ ɫɵɪɶɹ: 

ɇɟɮɬɹɧɵɟ ɩɟɤɢ ɢɡ ɫɦɨɥ ɩɢɪɨɥɢɡɚ, ɩɨɥɭɱɟɧɧɵɟ ɫ ɩɨɞɚɱɟɣ ɩɚɪɚ, ɢɦɟɸɬ 
ɬɟɦɩɟɪɚɬɭɪɭ ɪɚɡɦɹɝɱɟɧɢɹ 60 ɢ 80°ɋ, ɜɵɯɨɞ ɥɟɬɭɱɢɯ ɜɟɳɟɫɬɜ – 72,8 ɢ 68,5%, 
ɫɨɞɟɪɠɚɧɢɟ ɧɟɪɚɫɬɜɨɪɢɦɵɯ ɜ ɬɨɥɭɨɥɟ ɜɟɳɟɫɬɜ ɫɨɫɬɚɜɥɹɥɨ 3,9 ɢ 5,7%, ɫɨɞɟɪɠɚɧɢɟ 
ɧɟɪɚɫɬɜɨɪɢɦɵɯ ɜ ɯɢɧɨɥɢɧɟ – ɫɥɟɞɵ ɢ 1.06%; 
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ɉɟɤɢ ɢɡ ɫɦɨɥ ɩɢɪɨɥɢɡɚ, ɩɨɥɭɱɟɧɧɵɟ ɩɨɞ ɞɚɜɥɟɧɢɟɦ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 400°ɋ, 

ɢɦɟɸɬ ɬɟɦɩɟɪɚɬɭɪɭ ɪɚɡɦɹɝɱɟɧɢɹ 84 ɢ 94°ɋ, ɜɵɯɨɞ ɥɟɬɭɱɢɯ ɜɟɳɟɫɬɜ – 61.8 ɢ 56.4%, 
ɫɨɞɟɪɠɚɧɢɟ ɧɟɪɚɫɬɜɨɪɢɦɵɯ ɜ ɬɨɥɭɨɥɟ ɜɟɳɟɫɬɜ – 20.2 ɢ 23.8%, ɫɨɞɟɪɠɚɧɢɟ 
ɧɟɪɚɫɬɜɨɪɢɦɵɯ ɜ ɯɢɧɨɥɢɧɟ ɜɟɳɟɫɬɜ – 1,03 ɢ ɫɥɟɞɵ; 

Ⱦɥɹ ɩɟɤɨɜ ɢɡ ɜɚɤɭɭɦɧɵɯ ɝɚɡɨɣɥɟɣ ɫ ɩɨɜɵɲɟɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɪɚɡɦɹɝɱɟɧɢɹ ɢ 
ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɨɝɨ (ɬɟɦɩɟɪɚɬɭɪɚ ɪɚɡɦɹɝɱɟɧɢɹ ɩɟɤɨɜ ɫɨɫɬɚɜɥɹɟɬ 86 ɢ 143°ɋ) 
ɩɨɥɭɱɟɧɵ ɡɧɚɱɟɧɢɹ ɜɵɯɨɞɚ ɥɟɬɭɱɢɯ – 60,0 ɢ 47%, ɫɨɞɟɪɠɚɧɢɹ ɧɟɪɚɫɬɜɨɪɢɦɵɯ ɜ 
ɬɨɥɭɨɥɟ – 26,1 ɢ 33,3%, ɧɟɪɚɫɬɜɨɪɢɦɵɯ ɜ ɯɢɧɨɥɢɧɟ – 2,9 ɢ 1,2%. 

ɋɨɞɟɪɠɚɧɢɟ ɤɢɫɥɨɪɨɞɚ ɢ ɚɡɨɬɚ ɜ ɩɟɤɚɯ ɫɨɫɬɚɜɥɹɟɬ 0,20 – 0,41%, ɫɨɞɟɪɠɚɧɢɟ 
ɫɟɪɵ – 0,66 – 0,85%. 

 

Ɍɚɛɥɢɰɚ 2.10 – Ɍɢɩɢɱɧɵɟ ɫɜɨɣɫɬɜɚ ɧɟɮɬɹɧɨɝɨ ɩɟɤɚ 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ Ɍɪ, °ɋ Vdaf, % Ⱦɢ, ɤɝ/ɦ3 α, % α1, % S, % 

Ɂɧɚɱɟɧɢɟ 79 70 1180 2,5 ɫɥɟɞɵ 2,2 

 

ɝɞɟ Ɍɪ – ɬɟɦɩɟɪɚɬɭɪɚ ɪɚɡɦɹɝɱɟɧɢɹ ɩɨ «Ʉɨɥɶɰɭ ɢ ɫɬɟɪɠɧɸ» («Ʉɢɋ»), °ɋ; Vdaf – ɜɵɯɨɞ 
ɥɟɬɭɱɢɯ ɜɟɳɟɫɬɜ (% ɦɚɫɫ.) ɩɪɢ 850°ɋ; Ⱦɢ – ɩɢɤɧɨɦɟɬɪɢɱɟɫɤɚɹ ɩɥɨɬɧɨɫɬɶ, ɤɝ/ɦ3; α – 

ɦɚɫɫɨɜɚɹ ɞɨɥɹ ɧɟɪɚɫɬɜɨɪɢɦɵɯ ɜ ɬɨɥɭɨɥɟ ɜɟɳɟɫɬɜ (% ɦɚɫɫ); α1 – ɦɚɫɫɨɜɚɹ ɞɨɥɹ 
ɧɟɪɚɫɬɜɨɪɢɦɵɯ ɜ ɯɢɧɨɥɢɧɟ ɜɟɳɟɫɬɜ, (% ɦɚɫɫ); S – ɫɨɞɟɪɠɚɧɢɟ ɫɟɪɵ. 
 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɩɪɨɰɟɫɫɚ 

ɉɪɨɰɟɫɫ ɬɟɪɦɨɤɪɟɤɢɧɝɚ ɬɹɠɟɥɨɝɨ ɞɢɫɬɢɥɥɹɬɧɨɝɨ (ɨɫɬɚɬɨɱɧɨɝɨ) ɫɵɪɶɹ 

ɋɯɟɦɚ ɩɪɨɰɟɫɫɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɧɟɮɬɹɧɨɝɨ ɩɟɤɚ ɩɭɬɟɦ ɬɟɪɦɨɤɪɟɤɢɧɝɚ ɬɹɠɟɥɨɝɨ 
ɞɢɫɬɢɥɥɹɬɧɨɝɨ ɢɥɢ ɨɫɬɚɬɨɱɧɨɝɨ ɫɵɪɶɹ, ɩɪɨɜɨɞɢɦɨɝɨ ɩɪɢ ɧɢɡɤɨɦ ɞɚɜɥɟɧɢɢ (0,1 – 0,5 

Ɇɉɚ), ɬɟɦɩɟɪɚɬɭɪɟ 360 – 420°ɋ ɢ ɜɪɟɦɟɧɢ ɪɟɚɤɰɢɢ 0,5 – 10 ɱɚɫ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 2.19. 
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Ɋɢɫɭɧɨɤ 2.19 – ɫɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɬɟɪɦɨɤɪɟɤɢɧɝɚ ɬɹɠɟɥɨɝɨ ɞɢɫɬɢɥɥɹɬɧɨɝɨ 

(ɨɫɬɚɬɨɱɧɨɝɨ) ɫɵɪɶɹ 

1 – ɪɟɤɬɢɮɢɤɚɰɢɨɧɧɚɹ ɤɨɥɨɧɧɚ; 2 – ɩɟɱɶ; 3 – ɪɟɚɤɬɨɪ; 4 – ɜɚɤɭɭɦɧɚɹ ɤɨɥɨɧɧɚ 

I – ɫɵɪɶɟ; II – ɝɚɡ; III – ɜɨɞɹɧɨɣ ɩɚɪ; IV – ɛɟɧɡɢɧɨɜɚɹ ɮɪɚɤɰɢɹ; V – ɥɟɝɤɢɣ ɝɚɡɨɣɥɶ; 
VI – ɬɹɠɟɥɵɣ ɝɚɡɨɣɥɶ; VII – ɩɟɤ; VIII – ɩɚɪɵ ɫ ɜɟɪɯɚ ɜɚɤɭɭɦɧɨɣ ɤɨɥɨɧɧɵ ɤ 

ɜɚɤɭɭɦɫɨɡɞɚɸɳɟɣ ɚɩɩɚɪɚɬɭɪɟ 
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ɋɵɪɶɟ ɩɨɫɥɟ ɨɱɢɫɬɤɢ ɨɬ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɪɢɦɟɫɟɣ ɢ ɤɨɦɩɨɧɟɧɬɨɜ, ɧɟɪɚɫɬɜɨɪɢɦɵɯ 
ɜ ɯɥɨɪɨɮɨɪɦɟ, ɩɨɞɨɝɪɟɜɚɟɬɫɹ ɢ ɩɨɫɬɭɩɚɟɬ ɜ ɪɟɤɬɢɮɢɤɚɰɢɨɧɧɭɸ ɤɨɥɨɧɧɭ 1 ɞɥɹ 
ɭɞɚɥɟɧɢɹ ɥɟɝɤɢɯ ɞɢɫɬɢɥɥɹɬɨɜ. Ɉɫɬɚɬɨɤ ɫ ɧɢɡɚ ɤɨɥɨɧɧɵ 1 ɩɨɞɨɝɪɟɜɚɟɬɫɹ ɜ ɩɟɱɢ 2 ɢ 
ɩɨɫɬɭɩɚɟɬ ɜ ɪɟɚɤɬɨɪ 3, ɤɨɬɨɪɵɣ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɚɜɬɨɤɥɚɜ ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ 
ɞɟɣɫɬɜɢɹ. ɇɚ ɭɫɬɚɧɨɜɤɟ ɦɨɠɟɬ ɪɚɛɨɬɚɬɶ ɤɚɫɤɚɞ ɪɟɚɤɬɨɪɨɜ. Ɉɫɬɚɬɨɤ ɩɨɫɥɟ ɪɟɚɤɬɨɪɚ 3 
ɩɨɫɬɭɩɚɟɬ ɜ ɜɚɤɭɭɦɧɭɸ ɤɨɥɨɧɧɭ 4 ɫ ɰɟɥɶɸ ɢɫɩɚɪɟɧɢɹ ɧɢɡɤɨɦɨɥɟɤɭɥɹɪɧɵɯ ɩɪɨɞɭɤɬɨɜ ɢ 
ɪɚɡɝɚɡɢɪɨɜɚɧɢɹ ɩɟɤɚ. ȼ ɪɟɚɤɬɨɪɟ ɩɪɨɰɟɫɫ ɜɟɞɭɬ ɩɪɢ ɩɟɪɟɦɟɲɢɜɚɧɢɢ ɫ ɩɨɦɨɳɶɸ 
ɢɧɟɪɬɧɨɝɨ ɢɥɢ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɨɜ, ɚ ɬɚɤɠɟ ɦɟɯɚɧɢɱɟɫɤɢɯ ɦɟɲɚɥɨɤ. ɋ ɜɚɤɭɭɦɧɨɣ ɤɨɥɨɧɧɵ 
ɨɬɛɢɪɚɸɬ ɫɥɟɞɭɸɳɢɟ ɩɨɝɨɧɵ: ɞɢɡɟɥɶɧɵɟ ɮɪɚɤɰɢɢ, ɬɹɠɟɥɵɣ ɜɚɤɭɭɦɧɵɣ ɝɚɡɨɣɥɶ ɢ ɩɟɤ. 

Ɇɚɬɟɪɢɚɥɶɧɵɣ ɛɚɥɚɧɫ 

ɇɢɠɟ ɩɪɢɜɟɞɟɧɵ ɞɚɧɧɵɟ ɩɨ ɜɵɯɨɞɭ ɩɪɨɞɭɤɬɨɜ ɩɟɤɨɜɚɧɢɹ ɢɡ ɝɭɞɪɨɧɚ, % (ɦɚɫɫ.): 
ɍɝɥɟɜɨɞɨɪɨɞɧɵɣ ɝɚɡ   8,5 

Ȼɟɧɡɢɧɨɜɚɹ ɮɪɚɤɰɢɹ   15,0 

Ʌɟɝɤɢɣ ɝɚɡɨɣɥɶ    10,0 

Ɍɹɠɟɥɵɣ ɝɚɡɨɣɥɶ    30,0 

ɉɟɤ      36,5 

ɂɬɨɝɨ      100,0 

 

Ɍɟɪɦɢɱɟɫɤɢɣ ɤɪɟɤɢɧɝ ɫ ɩɟɪɟɝɪɟɬɵɦ ɜɨɞɹɧɵɦ ɩɚɪɨɦ 

ɉɪɨɰɟɫɫ ɪɚɡɪɚɛɨɬɚɧ ɜ əɩɨɧɢɢ ɤɨɦɩɚɧɢɟɣ Kureha. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ əɩɨɧɢɢ 
ɪɚɛɨɬɚɟɬ ɩɪɨɦɵɲɥɟɧɧɚɹ ɭɫɬɧɨɜɤɚ ɬɟɪɦɨɤɪɟɤɢɧɝɚ ɝɭɞɪɨɧɚ ɫ ɩɟɪɟɝɪɟɬɵɦ ɜɨɞɹɧɵɦ 
ɩɚɪɨɦ ɦɨɳɧɨɫɬɶɸ 1 ɦɥɧ ɬ/ɝɨɞ. Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɩɪɨɰɟɫɫɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 2.20. 
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Ɋɢɫɭɧɨɤ 2.20 – ɋɯɟɦɚ ɩɪɨɰɟɫɫɚ ɬɟɪɦɨɤɪɟɤɢɧɝɚ ɝɭɞɪɨɧɚ ɫ ɩɟɪɟɝɪɟɬɵɦ ɜɨɞɹɧɵɦ 

ɩɚɪɨɦ: 
1 – ɫɵɪɶɟɜɚɹ ɩɟɱɶ, 2 – ɪɟɚɤɬɨɪɵ, 3 – ɪɟɤɬɢɮɢɤɚɰɢɨɧɧɚɹ ɤɨɥɨɧɧɚ, 4 – 

ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɶ, 5 – ɤɨɥɨɧɧɚ ɨɬɩɚɪɤɢ ɫɬɨɤɨɜ, 6 – ɬɪɚɧɫɩɨɪɬɟɪ-ɪɵɯɥɢɬɟɥɶ; I – ɫɵɪɶɟ, 
II – ɩɚɪ, III – ɫɟɪɨɜɨɞɨɪɨɞ, IV –ɝɚɡ, V – ɛɟɧɡɢɧ, VI – ɫɬɨɱɧɵɟ ɜɨɞɵ ɧɚ ɨɱɢɫɬɤɭ, VII – 

ɬɹɠɟɥɵɣ ɝɚɡɨɣɥɶ, VIII – ɩɟɤ, IX – ɜɨɞɚ 
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ɋɵɪɶɟ ɩɨɞɨɝɪɟɜɚɟɬɫɹ ɢ ɩɨɫɬɭɩɚɟɬ ɜ ɪɟɤɬɢɮɢɤɚɰɢɨɧɧɭɸ ɤɨɥɨɧɧɭ 3 ɞɥɹ ɭɞɚɥɟɧɢɹ 
ɥɟɝɤɢɯ ɞɢɫɬɢɥɥɹɬɨɜ. Ɉɫɬɚɬɨɤ ɫ ɧɢɡɚ ɤɨɥɨɧɧɵ 3 ɩɨɞɨɝɪɟɜɚɟɬɫɹ ɜ ɩɟɱɢ 1 ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ 
500 °ɋ ɢ ɩɨɨɱɟɪɟɞɧɨ ɡɚɩɨɥɧɹɟɬ ɪɟɚɤɬɨɪɵ 2. ɉɪɨɰɟɫɫ ɩɪɨɢɫɯɨɞɢɬ ɜ ɪɟɚɤɬɨɪɧɨɦ ɛɥɨɤɟ, 
ɫɨɫɬɨɹɳɟɦ ɢɡ ɞɜɭɯ ɪɟɚɤɬɨɪɨɜ. ȼ ɬɨ ɜɪɟɦɹ ɤɚɤ ɨɞɢɧ ɡɚɩɨɥɧɹɟɬɫɹ ɫɵɪɶɟɦ, ɱɟɪɟɡ ɞɪɭɝɨɣ 
(ɭɠɟ ɡɚɩɨɥɧɟɧɧɵɣ ɫɵɪɶɟɦ) ɫ ɩɨɦɨɳɶɸ ɤɪɚɧɚ-ɩɟɪɟɤɥɸɱɚɬɟɥɹ ɩɪɨɩɭɫɤɚɸɬ ɩɟɪɟɝɪɟɬɵɣ ɜ 
ɩɟɱɢ 4 ɞɨ 600 °ɋ ɜɨɞɹɧɨɣ ɩɚɪ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɩɪɨɢɫɯɨɞɢɬ ɬɟɪɦɨɤɪɟɤɢɧɝ ɫɵɪɶɹ ɢ 
ɨɬɩɚɪɤɚ ɨɛɪɚɡɭɸɳɢɯɫɹ ɩɪɨɞɭɤɬɨɜ. Ƚɚɡɨɨɛɪɚɡɧɵɟ ɢ ɠɢɞɤɢɟ ɩɪɨɞɭɤɬɵ ɜɦɟɫɬɟ ɫ ɜɨɞɹɧɵɦ 
ɩɚɪɨɦ ɜɵɜɨɞɹɬɫɹ ɫɜɟɪɯɭ ɢɡ ɪɟɚɤɬɨɪɨɜ 2 ɢ ɧɚɩɪɚɜɥɹɸɬɫɹ ɧɚ ɮɪɚɤɰɢɨɧɢɪɨɜɚɧɢɟ ɜ 
ɪɟɤɬɢɮɢɤɚɰɢɨɧɧɭɸ ɤɨɥɨɧɧɭ 3. ɋ ɧɢɡɚ ɪɟɚɤɬɨɪɨɜ ɜɵɜɨɞɢɬɫɹ ɩɟɤ, ɤɨɬɨɪɵɣ ɜɵɞɟɪɠɢɜɚɸɬ 
ɜ ɫɬɚɛɢɥɢɡɚɬɨɪɟ, ɚ ɡɚɬɟɦ ɨɯɥɚɠɞɚɸɬ ɧɚ ɥɟɧɬɨɱɧɨɦ ɬɪɚɧɫɩɨɪɬɟɪɟ-ɪɵɯɥɢɬɟɥɟ 6. ɉɟɤ 
ɩɨɥɭɱɚɟɬɫɹ ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɵɣ ɫ ɜɵɫɨɤɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɪɚɡɦɹɝɱɟɧɢɹ, ɨɧ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɤɚɱɟɫɬɜɟ ɫɜɹɡɭɸɳɟɝɨ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɨɝɨ ɤɨɤɫɚ, ɚ 
ɬɚɤɠɟ ɜ ɤɚɱɟɫɬɜɟ ɫɵɪɶɹ ɩɪɨɰɟɫɫɚ ɝɚɡɢɮɢɤɚɰɢɢ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɜɨɞɨɪɨɞɚ ɢ ɨɤɫɢɞɚ 
ɭɝɥɟɪɨɞɚ. 

Ɇɚɬɟɪɢɚɥɶɧɵɣ ɛɚɥɚɧɫ 

Ɇɚɬɟɪɢɚɥɶɧɵɣ ɛɚɥɚɧɫ ɩɪɨɰɟɫɫɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɢɠɟ, [% (ɦɚɫɫ.)]: 
ɍɝɥɟɜɨɞɨɪɨɞɧɵɣ ɝɚɡ   4,3 

H2S      0,5 

Ȼɟɧɡɢɧɨɜɚɹ ɮɪɚɤɰɢɹ   14,2 

Ɍɟɪɦɨɝɚɡɨɣɥɶ    50,5 

ɉɟɤ      30,5 

ɂɬɨɝɨ      100,0 

 

ɉɨɥɭɱɟɧɢɟ ɧɟɮɬɹɧɵɯ ɩɟɤɨɜ ɦɟɬɨɞɨɦ ɬɟɪɦɨɩɨɥɢɤɨɧɞɟɧɫɚɰɢɢ 

Ɍɟɪɦɨɩɨɥɢɤɨɧɞɟɧɫɚɰɢɹ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɚɬɶ ɩɟɤɢ ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ ɪɚɡɦɹɝɱɟɧɢɹ 65 
– 100°ɋ, ɩɥɨɬɧɨɫɬɶɸ 1250 – 1300 ɤɝ/ɦ3 ɩɪɢ ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɹɯ ɩɪɨɰɟɫɫɚ: ɬɟɦɩɟɪɚɬɭɪɚ 
420 – 430°ɋ, ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ 3 – 5 ɱɚɫɨɜ. ɍɜɟɥɢɱɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɨɰɟɫɫɚ ɞɨ 
460 – 510°ɋ ɩɪɢ ɫɧɢɠɟɧɢɢ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɩɪɨɰɟɫɫɚ ɞɨ 1-5 ɦɢɧ., ɢ ɩɨɫɥɟɞɭɸɳɚɹ 
ɜɵɞɟɪɠɤɚ ɜ ɪɟɚɤɬɨɪɟ ɩɪɢ 380 – 440°ɋ ɜ ɬɟɱɟɧɢɟ 1-3 ɱɚɫɨɜ ɩɨɡɜɨɥɹɸɬ ɬɚɤɠɟ ɩɨɥɭɱɢɬɶ 
ɧɟɮɬɹɧɨɣ ɩɟɤ ɞɥɹ ɚɥɸɦɢɧɢɟɜɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. ɇɟɮɬɹɧɵɟ ɩɟɤɢ, ɩɨɥɭɱɟɧɧɵɟ 
ɬɟɪɦɨɩɨɥɢɤɨɧɞɟɧɫɚɰɢɟɣ ɫɦɨɥɵ ɩɢɪɨɥɢɡɚ ɜ ɞɜɭɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɪɚɛɨɬɚɸɳɢɯ 
ɪɟɚɤɬɨɪɚɯ ɢ ɢɦɟɸɳɢɟ ɬɟɦɩɟɪɚɬɭɪɭ ɪɚɡɦɹɝɱɟɧɢɹ 65 ɢ 100°ɋ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɦɨɝɭɬ ɛɵɬɶ 
ɜ ɩɨɫɥɟɞɭɸɳɟɦ ɫɦɟɲɚɧɵ ɜ ɪɚɡɥɢɱɧɵɯ ɩɪɨɩɨɪɰɢɹɯ. 

 

2.6.4. Ɍɟɯɧɨɥɨɝɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɭɝɥɟɪɨɞɚ 
(ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɵɣ ɬɟɪɦɨɤɪɟɤɢɧɝ ɬɹɠɟɥɨɝɨ ɜɵɫɨɤɨɚɪɨɦɚɬɢɱɟɫɤɨɝɨ ɫɵɪɶɹ 
ɩɪɢ ɧɢɡɤɨɦ ɞɚɜɥɟɧɢɢ) 

 

Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ ɩɪɨɰɟɫɫɟ 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜɵɩɭɫɤ ɬɟɯɧɢɱɟɫɤɨɝɨ ɭɝɥɟɪɨɞɚ (Ɍɍ) ɜ Ɋɨɫɫɢɢ ɜɟɞɟɬɫɹ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɦ ɫɬɚɧɞɚɪɬɨɦ (ȽɈɋɌ 7885-86) ɢɥɢ ASTM, 

ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɳɢɦɢ ɝɪɚɞɚɰɢɸ Ɍɍ ɧɚ ɦɚɪɤɢ, ɨɩɪɟɞɟɥɹɟɦɵɟ ɫɩɨɫɨɛɚɦɢ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɩɪɨɞɭɤɬɚ. ȼɵɩɭɫɤ Ɍɍ ɪɚɡɥɢɱɧɵɯ ɦɚɪɨɤ ɧɚɥɚɠɟɧ ɧɚ ɫɟɦɢ ɞɟɣɫɬɜɭɸɳɢɯ ɩɪɟɞɩɪɢɹɬɢɹɯ, 
ɨɫɨɛɨɟ ɦɟɫɬɨ ɫɪɟɞɢ ɤɨɬɨɪɵɯ ɡɚɧɢɦɚɸɬ ɈȺɈ «Ɉɦɫɤɢɣ ɡɚɜɨɞ ɬɟɯɧɢɱɟɫɤɨɝɨ ɭɝɥɟɪɨɞɚ» 
(«Ɉɦɫɤɬɟɯɭɝɥɟɪɨɞ»), ɈȺɈ «ɇɢɠɧɟɤɚɦɫɤɢɣ ɡɚɜɨɞ ɬɟɯɧɢɱɟɫɤɨɝɨ ɭɝɥɟɪɨɞɚ» 
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(«ɇɢɠɧɟɤɚɦɫɤɬɟɯɭɝɥɟɪɨɞ»), ɈȺɈ «əɪɨɫɥɚɜɫɤɢɣ ɬɟɯɧɢɱɟɫɤɢɣ ɭɝɥɟɪɨɞ», ɜɵɩɭɫɤɚɸɳɢɟ ɜ 
ɬɨɦ ɱɢɫɥɟ ɷɥɟɤɬɪɨɩɪɨɜɨɞɧɵɣ ɬɟɯɭɝɥɟɪɨɞ ɞɥɹ ɜɵɫɨɤɨɷɥɟɤɬɪɨɩɪɨɜɨɞɹɳɢɯ ɪɟɡɢɧ. 

ɉɪɨɰɟɫɫɵ ɩɨɥɭɱɟɧɢɹ ɬɟɯɧɢɱɟɫɤɨɝɨ ɭɝɥɟɪɨɞɚ ɦɨɠɧɨ ɤɥɚɫɫɢɮɢɰɢɪɨɜɚɬɶ ɧɚ ɞɜɟ 
ɤɚɬɟɝɨɪɢɢ: ɨɫɧɨɜɚɧɧɵɟ ɧɚ ɧɟɩɨɥɧɨɦ ɫɝɨɪɚɧɢɢ ɢ ɬɟɪɦɢɱɟɫɤɨɦ ɪɚɡɥɨɠɟɧɢɢ ɭɝɥɟɪɨɞɨɜ, 
ɡɚɜɢɫɹɳɢɟ ɨɬ ɩɪɢɫɭɬɫɬɜɢɹ ɢɥɢ ɨɬɫɭɬɫɬɜɢɹ ɤɢɫɥɨɪɨɞɚ. ɋɭɳɟɫɬɜɭɟɬ ɧɟɫɤɨɥɶɤɨ ɫɩɨɫɨɛɨɜ 
ɩɨɥɭɱɟɧɢɹ ɬɟɯɧɢɱɟɫɤɨɝɨ ɭɝɥɟɪɨɞɚ – ɩɟɱɧɨɣ, ɤɚɧɚɥɶɧɵɣ, ɥɚɦɩɨɜɵɣ, ɨɫɧɨɜɚɧɧɵɟ ɧɚ 
ɧɟɩɨɥɧɨɦ ɫɠɢɝɚɧɢɢ ɭɝɥɟɜɨɞɨɪɨɞɨɜ, ɚ ɬɚɤɠɟ ɬɟɪɦɢɱɟɫɤɢɣ, ɨɫɭɳɟɫɬɜɥɹɟɦɵɣ ɡɚ ɫɱɟɬ 
ɬɟɪɦɢɱɟɫɤɨɝɨ ɪɚɡɥɨɠɟɧɢɹ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ ɢɥɢ ɚɰɟɬɢɥɟɧɚ. ɉɟɪɟɱɢɫɥɟɧɧɵɟ ɫɩɨɫɨɛɵ 
ɩɨɡɜɨɥɹɸɬ ɩɪɨɢɡɜɨɞɢɬɶ ɪɚɡɧɵɟ ɬɢɩɵ ɬɟɯɭɝɥɟɪɨɞɚ, ɤɥɚɫɫɢɮɢɰɢɪɭɟɦɵɟ ɩɨ ɫɩɨɫɨɛɚɦ ɢɯ 
ɩɨɥɭɱɟɧɢɹ: ɩɟɱɧɨɣ ɬɟɯɧɢɱɟɫɤɢɣ ɭɝɥɟɪɨɞ ɢɡ ɠɢɞɤɨɝɨ ɫɵɪɶɹ, ɥɚɦɩɨɜɵɣ, ɤɚɧɚɥɶɧɵɣ, 
ɬɟɪɦɢɱɟɫɤɢɣ ɢ ɚɰɟɬɢɥɟɧɨɜɵɣ ɬɢɩɵ Ɍɍ. ɇɟɡɧɚɱɢɬɟɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɬɟɯɭɝɥɟɪɨɞɚ, 
ɹɜɥɹɸɳɟɝɨɫɹ ɩɨɛɨɱɧɵɦ ɩɪɨɞɭɤɬɨɦ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɢɧɬɟɡ-ɝɚɡɚ ɢɡ ɠɢɞɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ, 
ɧɚɯɨɞɢɬ ɩɪɢɦɟɧɟɧɢɟ ɜ ɷɥɟɤɬɪɨɩɪɨɜɨɞɧɵɯ ɪɟɡɢɧɨɜɵɯ ɫɦɟɫɹɯ. ɂɡɜɟɫɬɟɧ ɩɥɚɡɦɟɧɧɵɣ 
ɫɩɨɫɨɛ ɩɨɥɭɱɟɧɢɹ ɬɟɯɭɝɥɟɪɨɞɚ. Ɇɧɨɝɨɱɢɫɥɟɧɧɵɟ ɦɚɪɤɢ, ɩɨɥɭɱɚɟɦɵɟ ɪɚɡɥɢɱɧɵɦɢ 
ɫɩɨɫɨɛɚɦɢ, ɨɛɥɚɞɚɸɬ ɪɚɡɧɨɨɛɪɚɡɧɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɛɨɥɟɟ 
99% ɬɟɯɧɢɱɟɫɤɨɝɨ ɭɝɥɟɪɨɞɚ ɩɨɥɭɱɚɸɬ ɩɪɨɰɟɫɫɚɦɢ ɧɟɩɨɥɧɨɝɨ ɫɝɨɪɚɧɢɹ. 

 

ɋɵɪɶɟ ɢ ɨɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɧɟɦɭ 

Ʉɚɱɟɫɬɜɨ, ɜɵɯɨɞ ɬɟɯɧɢɱɟɫɤɨɝɨ ɭɝɥɟɪɨɞɚ ɢ ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ ɦɟɪɟ ɨɩɪɟɞɟɥɹɸɬɫɹ ɫɨɫɬɚɜɨɦ ɢ ɫɜɨɣɫɬɜɨɦ ɫɵɪɶɹ. 

Ȼɨɥɟɟ 60% ɩɨɥɭɱɚɟɦɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɭɝɥɟɪɨɞɚ ɩɪɢɯɨɞɢɬɫɹ ɧɚ ɭɝɥɟɪɨɞ ɚɤɬɢɜɧɵɯ 
ɦɚɪɨɤ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɟɝɨɫɹ ɨɩɪɟɞɟɥɟɧɧɵɦ ɤɨɦɩɥɟɤɫɨɦ ɫɜɨɣɫɬɜ, ɧɟɨɛɯɨɞɢɦɨ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɩɟɰɢɚɥɶɧɨɟ ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɨɟ ɫɵɪɶɟ. ɋɨɝɥɚɫɧɨ ɫɨɜɪɟɦɟɧɧɵɦ 
ɬɪɟɛɨɜɚɧɢɹɦ, ɬɚɤɨɟ ɫɵɪɶɟ ɞɨɥɠɧɨ ɨɬɥɢɱɚɬɶɫɹ ɜɵɫɨɤɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɩɨɥɢɰɢɤɥɢɱɟɫɤɢɯ 
ɚɪɨɦɚɬɢɱɟɫɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɫ ɤɨɪɨɬɤɢɦɢ ɛɨɤɨɜɵɦɢ ɰɟɩɹɦɢ, ɨɝɪɚɧɢɱɟɧɧɵɦ 
ɫɨɞɟɪɠɚɧɢɟɦ ɧɚɮɬɟɧɨɩɚɪɚɮɢɧɨɜɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ, ɫɨɟɞɢɧɟɧɢɣ ɫɟɪɵ, ɚɫɮɚɥɶɬɟɧɨɜ ɢ 
ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɪɢɦɟɫɟɣ. ɋɵɪɶɟ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ Ɍɍ ɫ ɞɨɩɭɫɬɢɦɵɦ ɫɨɞɟɪɠɚɧɢɟɦ ɫɟɪɵ 
ɩɨɥɭɱɚɟɬɫɹ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɩɪɨɞɭɤɬɨɜ ɩɟɪɟɪɚɛɨɬɤɢ ɦɚɥɨɫɟɪɧɢɫɬɵɯ ɧɟɮɬɟɣ, ɩɪɢ 
ɝɢɞɪɨɝɟɧɢɡɚɰɢɨɧɧɨɦ ɨɛɥɚɝɨɪɚɠɢɜɚɧɢɢ ɝɨɬɨɜɨɝɨ ɫɚɠɟɜɨɝɨ ɫɵɪɶɹ, ɚ ɬɚɤɠɟ ɩɪɢ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɝɢɞɪɨɨɱɢɫɬɤɟ ɢɫɯɨɞɧɨɝɨ ɫɵɪɶɹ. 

 

Ɍɚɛɥɢɰɚ 2.11 – Ɉɫɧɨɜɧɵɟ ɜɢɞɵ ɫɵɪɶɹ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɭɝɥɟɪɨɞɚ 

ɋɵɪɶɟ ɞɥɹ ɩɨɥɭɱɟɧɢɹ Ɍɍ ɂɫɯɨɞɧɨɟ ɫɵɪɶɟ ɉɪɨɰɟɫɫ ɩɪɨɢɡɜɨɞɫɬɜɚ 

ɇɟɮɬɟɯɢɦɢɱɟɫɤɢɟ ɩɪɨɞɭɤɬɵ 

Ƚɚɡɨɣɥɢ ɩɢɪɨɥɢɡɚ: ɡɟɥɟɧɨɟ 
ɦɚɫɥɨ, ɦɚɫɥɨ ɉɌɍ, ɫɦɨɥɵ 
ɩɢɪɨɥɢɡɚ 

Ƚɚɡɵ, ɛɟɧɡɢɧɨɜɵɟ ɮɪɚɤɰɢɢ, 
ɝɚɡɨɣɥɢ 

ɉɢɪɨɥɢɡ ɫ ɩɨɥɭɱɟɧɢɟɦ 
ɨɥɟɮɢɧɨɜ 

Ƚɚɡɨɣɥɟɜɵɟ ɮɪɚɤɰɢɢ 
ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ: 
ɤɪɟɤɢɧɝ-ɝɚɡɨɣɥɶ, ɞɟɤɚɧɬɚɬ, 
ɬɹɠɟɥɵɣ ɤɚɬɚɥɢɬɢɱɟɫɤɢɣ 
ɝɚɡɨɣɥɶ 

Ʉɟɪɨɫɢɧɨɜɵɟ, ɝɚɡɨɣɥɟɜɵɟ, 
ɜɚɤɭɭɦɧɵɟ ɮɪɚɤɰɢɢ ɩɪɹɦɨɣ 
ɩɟɪɟɝɨɧɤɢ ɧɟɮɬɢ, ɤɨɤɫɨɜɚɧɢɹ, 
ɬɟɪɦɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ, 
ɞɟɚɫɮɚɥɶɬɢɡɚɬɵ ɢ ɷɤɫɬɪɚɤɬɵ 
ɦɚɫɥɹɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ 

Ɋɚɡɥɢɱɧɵɟ ɦɨɞɢɮɢɤɚɰɢɢ 
ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ 

Ƚɚɡɨɣɥɟɜɵɟ ɮɪɚɤɰɢɢ 
ɬɟɪɦɨɥɢɡɚ: ɬɟɪɦɨɝɚɡɨɣɥɶ, 
ɬɟɪɦɨɤɨɧɰɟɧɬɪɚɬ 

Ƚɚɡɨɣɥɢ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ 
ɢ ɤɨɤɫɨɜɚɧɢɹ, ɞɢɫɬɢɥɥɹɬɧɵɟ 
ɷɤɫɬɪɚɤɬɵ ɦɚɫɥɹɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ 

Ɍɟɪɦɢɱɟɫɤɢɣ ɤɪɟɤɢɧɝ ɩɨɞ 
ɞɚɜɥɟɧɢɟɦ, ɜɢɫɛɪɟɤɢɧɝ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2.11 

ɋɵɪɶɟ ɞɥɹ ɩɨɥɭɱɟɧɢɹ Ɍɍ ɂɫɯɨɞɧɨɟ ɫɵɪɶɟ ɉɪɨɰɟɫɫ ɩɪɨɢɡɜɨɞɫɬɜɚ 

Ⱥɪɨɦɚɬɢɡɢɪɨɜɚɧɧɵɟ 
ɤɨɧɰɟɧɬɪɚɬɵ 

ɗɤɫɬɪɚɤɬɵ ɜɬɨɪɢɱɧɵɯ 
ɝɚɡɨɣɥɟɣ 

ɗɤɫɬɪɚɤɬɵ ɨɱɢɫɬɤɢ 
ɞɢɫɬɢɥɥɹɬɧɵɯ ɦɚɫɟɥ 

 

Ƚɚɡɨɣɥɢ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ 
ɢ ɤɨɤɫɨɜɚɧɢɹ 

Ɇɚɫɥɹɧɵɟ ɮɪɚɤɰɢɢ ɧɟɮɬɢ 

 

ɗɤɫɬɪɚɤɰɢɹ ɫɟɥɟɤɬɢɜɧɵɦɢ 
ɪɚɫɬɜɨɪɢɬɟɥɹɦɢ 

Ɉɱɢɫɬɤɚ ɫɟɥɟɤɬɢɜɧɵɦɢ 
ɪɚɫɬɜɨɪɢɬɟɥɹɦɢ 

Ʉɨɤɫɨɯɢɦɢɱɟɫɤɢɟ ɩɪɨɞɭɤɬɵ 

Ⱥɧɬɪɚɰɟɧɨɜɵɟ ɮɪɚɤɰɢɹ ɢ 
ɦɚɫɥɨ, ɯɪɢɡɟɧɨɜɚɹ 
ɮɪɚɤɰɢɹ 

ɉɟɤɨɜɵɣ ɞɢɫɬɢɥɥɹɬɵ 

ɋɥɚɧɰɟɜɨɟ ɦɚɫɥɨ 

ɋɦɨɥɵ ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɨɝɨ 
ɤɨɤɫɨɜɚɧɢɹ ɤɚɦɟɧɧɵɯ ɭɝɥɟɣ ɢ 
ɫɥɚɧɰɟɜ 

Ⱦɢɫɬɢɥɥɹɰɢɹ 
ɤɚɦɟɧɧɨɭɝɨɥɶɧɵɯ ɢ 
ɫɥɚɧɰɟɜɵɯ ɫɦɨɥ 

ȼɵɞɟɥɟɧɢɟ ɫɵɪɨɝɨ 
ɚɧɬɪɚɰɟɧɚ 

Ʉɨɦɩɨɡɢɰɢɨɧɧɨɟ ɫɵɪɶɟ 

ɍɝɥɟɜɨɞɨɪɨɞɧɵɟ ɫɦɟɫɢ Ⱥɪɨɦɚɬɢɡɨɜɚɧɧɵɟ ɩɪɨɞɭɤɬɵ 
ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɮɬɢ ɢ ɭɝɥɹ 
ɪɚɡɥɢɱɧɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ 

Ⱦɨɛɚɜɤɢ ɢ ɩɪɢɫɚɞɤɢ 

ɋɦɟɲɟɧɢɟ ɢ 
ɝɨɦɨɝɟɧɢɡɚɰɢɹ 

Ɍɟɪɦɨɥɢɡ ɜ ɨɬɞɟɥɟɧɢɹɯ 
ɩɨɞɝɨɬɨɜɤɢ ɫɵɪɶɹ ɧɚ 
ɡɚɜɨɞɚɯ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɭɝɥɟɪɨɞɚ 

 

Ɍɪɢ ɜɢɞɚ ɫɵɪɶɹ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɪɢɝɨɞɧɵ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɨɝɨ 
Ɍɍ: ɤɚɬɚɥɢɬɢɱɟɫɤɢɣ ɝɚɡɨɣɥɶ, ɬɹɠɟɥɚɹ ɫɦɨɥɚ ɩɢɪɨɥɢɡɚ ɢ ɤɨɤɫɨɯɢɦɢɱɟɫɤɨɟ ɫɵɪɶɟ 
(ɚɧɬɪɚɰɟɧɨɜɚɹ ɮɪɚɤɰɢɹ, ɚɧɬɪɚɰɟɧɨɜɨɟ ɦɚɫɥɨ, ɩɟɤɨɜɵɟ ɞɢɫɬɢɥɥɹɬɵ). 

 

Ɍɚɛɥɢɰɚ 2.12 – Ɍɪɟɛɨɜɚɧɢɹ ɤ ɤɨɤɫɨɯɢɦɢɱɟɫɤɨɦɭ ɫɵɪɶɸ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ Ɍɍ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɨɤɚɡɚɬɟɥɹ 

ɇɨɪɦɚ Ɇɟɬɨɞ 
ɚɧɚɥɢɡɚ Ⱥɧɬɪɚɰɟɧɨɜɚɹ 

ɮɪɚɤɰɢɹ 
Ⱥɧɬɪɚɰɟɧɨɜɨɟ 
ɦɚɫɥɨ ɈɄɉ 24 

5711 0130 

ɉɟɤɨɜɵɟ 
ɞɢɫɬɢɥɥɹɬɵ 
ɈɄɉ 24 5353 
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1. ɉɥɨɬɧɨɫɬɶ ɩɪɢ 20 ° ɋ, 
ɝ/ɫɦ3, ɧɟ ɦɟɧɟɟ 

1,12 1,10 1,10 1,13 ɉɨ ȽɈɋɌ 
18995.1 ɢ ɩ. 
3.2 ɧɚɫɬɨɹɳɟɝɨ 
ɫɬɚɧɞɚɪɬɚ 

2. Ɉɛɴɟɦɧɚɹ ɞɨɥɹ 
ɜɨɞɵ, %, ɧɟ ɛɨɥɟɟ 

1,0 1,0 1,0 1,5 ɉɨ ȽɈɋɌ 2477 
ɢɥɢ ɩɨ ɩ. 3.3 
ɧɚɫɬɨɹɳɟɝɨ 
ɫɬɚɧɞɚɪɬɚ 

3. Ɏɪɚɤɰɢɨɧɧɵɣ ɫɨɫɬɚɜ, 
% (ɩɨ ɨɛɴɟɦɭ): 

    ɉɨ ɩ. 3.3 

ɞɨ 210 ° ɋ ɧɟ ɛɨɥɟɟ 1 1 1 1  

ɞɨ 300 ° ɋ ɧɟ ɛɨɥɟɟ 20 25 30 ɇɟ 
ɧɨɪɦɢɪɭɟɬɫɹ 

 

ɞɨ 360 ° ɋ ɧɟ ɦɟɧɟɟ ɇɟ ɧɨɪɦɢɪɭɟɬɫɹ 35  
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2.12 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɨɤɚɡɚɬɟɥɹ 

ɇɨɪɦɚ Ɇɟɬɨɞ 
ɚɧɚɥɢɡɚ Ⱥɧɬɪɚɰɟɧɨɜɚɹ 

ɮɪɚɤɰɢɹ 
Ⱥɧɬɪɚɰɟɧɨɜɨɟ 
ɦɚɫɥɨ ɈɄɉ 24 

5711 0130 

ɉɟɤɨɜɵɟ 
ɞɢɫɬɢɥɥɹɬɵ 
ɈɄɉ 24 5353 
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4. Ɇɚɫɫɨɜɚɹ ɞɨɥɹ 
ɫɵɪɨɝɨ ɚɧɬɪɚɰɟɧɚ, %, 
ɧɟ ɛɨɥɟɟ 

20 18 ɇɟ 
ɧɨɪɦɢɪɭɟɬɫɹ 

ɉɨ ɩ. 3.4 4. Ɇɚɫɫɨɜɚɹ 
ɞɨɥɹ ɫɵɪɨɝɨ 
ɚɧɬɪɚɰɟɧɚ, %, 
ɧɟ ɛɨɥɟɟ 

5. Ɉɫɚɞɨɤ ɩɪɢ 70 ° ɋ ɇɟ 
ɧɨɪɦɢ
ɪɭɟɬɫɹ 

Ɉɬɫɭɬɫ
ɬɜɭɟɬ 

ɇɟ 
ɧɨɪɦɢɪɭɟɬɫɹ 

ɉɨ ɩ. 3.5 5. Ɉɫɚɞɨɤ ɩɪɢ 
70 ° ɋ 

6. Ʉɨɤɫɭɟɦɨɫɬɶ 
(ɤɨɤɫɨɜɨɟ ɱɢɫɥɨ), %, ɧɟ 
ɛɨɥɟɟ 

2,0 1,0 1,5 2,0 ɉɨ ȽɈɋɌ 
19932 ɢ ɩ. 
3.6.1 
ɧɚɫɬɨɹɳɟɝɨ 
ɫɬɚɧɞɚɪɬɚ 

7. (ɂɫɤɥɸɱɟɧ, ɂɡɦ.  
№ 1). 

     

8. Ɇɚɫɫɨɜɚɹ ɞɨɥɹ ɢɨɧɚ 
ɧɚɬɪɢɹ, %, ɧɟ ɛɨɥɟɟ 

0,005 0,005 0,005 0,005 ɉɨ ɩ. 3.8 

9, Ɇɚɫɫɨɜɚɹ ɞɨɥɹ ɢɨɧɚ 
ɤɚɥɢɹ, %, ɧɟ ɛɨɥɟɟ 

0,0005 0,0005 0,0005 0,0005 ɉɨ ɩ. 3.8 

10. Ɇɚɫɫɨɜɚɹ ɞɨɥɹ 
ɦɟɯɚɧɢɱɟɫɤɢɯ 
ɩɪɢɦɟɫɟɣ, %, ɧɟ ɛɨɥɟɟ 

0,02 0,02 0,02 0,02 ɉɨ ɩ. 3.9 

 

Ƚɚɡɨɣɥɢ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ ɹɜɥɹɸɬɫɹ ɨɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɢɫɬɨɱɧɢɤɨɜ 
ɩɨɥɭɱɟɧɢɹ ɫɵɪɶɹ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɚɠɢ. Ɉɞɧɚɤɨ ɧɟ ɜɫɟ ɝɚɡɨɣɥɢ ɦɨɠɧɨ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟ ɫɚɠɢ ɢɡ-ɡɚ ɧɟɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɨɣ 
ɫɬɟɩɟɧɢ ɚɪɨɦɚɬɢɡɨɜɚɧɧɨɫɬɢ. Ⱦɥɹ ɷɬɨɝɨ ɬɪɟɛɭɟɬɫɹ ɢɯ ɜɬɨɪɢɱɧɚɹ ɩɟɪɟɪɚɛɨɬɤɚ. ȼ ɬɚɛɥɢɰɟ 
3 ɩɪɟɞɫɬɚɜɥɟɧɵ ɫɜɨɣɫɬɜɚ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɝɚɡɨɣɥɹ, ɩɨɥɭɱɚɟɦɨɝɨ ɧɚ ɈȺɈ «ɋɥɚɜɧɟɮɬɶ-

əɪɨɫɥɚɜɧɟɮɬɟɨɪɝɫɢɧɬɟɡ», ɢɫɩɨɥɶɡɭɟɦɵɟ ɜ ɤɚɱɟɫɬɜɟ ɫɵɪɶɹ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ 
ɬɟɯɧɢɱɟɫɤɨɝɨ ɭɝɥɟɪɨɞɚ. 

Ɍɹɠɟɥɚɹ ɫɦɨɥɚ ɩɢɪɨɥɢɡɚ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɜɢɞɨɜ ɫɵɪɶɹ, 
ɩɪɢɦɟɧɹɟɦɨɝɨ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɭɝɥɟɪɨɞɚ. ɗɬɨ 
ɨɛɭɫɥɨɜɥɟɧɨ ɜɵɫɨɤɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɩɨɥɢɰɢɤɥɢɱɟɫɤɢɯ ɚɪɨɦɚɬɢɱɟɫɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ 
(ɞɨ 85% ɦɚɫɫ.), ɜɵɫɨɤɢɦ ɢɧɞɟɤɫɨɦ ɤɨɪɪɟɥɹɰɢɢ (125-140), ɧɢɡɤɨɣ ɡɨɥɶɧɨɫɬɶɸ (ɦɟɧɟɟ 
0,01%) ɢ ɫɨɞɟɪɠɚɧɢɟɦ ɫɟɪɵ (ɦɟɧɟɟ 0,3% ɦɚɫɫ.). ɉɪɢ ɡɚɦɟɧɟ ɬɟɪɦɨɝɚɡɨɣɥɟɣ ɧɚ ɫɦɨɥɵ 
ɩɢɪɨɥɢɡɚ ɭɞɚɥɨɫɶ ɡɚɦɟɬɧɨ ɫɧɢɡɢɬɶ ɝɚɡɨɨɛɪɚɡɨɜɚɧɢɟ ɢ ɜ ɧɟɫɤɨɥɶɤɨ ɪɚɡ ɭɦɟɧɶɲɢɬɶ 
ɜɵɛɪɨɫɵ ɫɨɟɞɢɧɟɧɢɣ ɫɟɪɵ. ȼ ɬɚɛɥɢɰɟ 2.13 ɩɪɟɞɫɬɚɜɥɟɧɵ ɫɜɨɣɫɬɜɚ ɫɦɨɥɵ ɩɢɪɨɥɢɡɚ, 
ɩɨɥɭɱɚɟɦɨɣ ɧɚ ɈȺɈ «ɋɥɚɜɧɟɮɬɶ-əɪɨɫɥɚɜɧɟɮɬɟɨɪɝɫɢɧɬɟɡ», ɢɫɩɨɥɶɡɭɟɦɵɟ ɜ ɤɚɱɟɫɬɜɟ 
ɫɵɪɶɹ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɬɟɯɧɢɱɟɫɤɨɝɨ ɭɝɥɟɪɨɞɚ. 
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Ɍɚɛɥɢɰɚ 2.13 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɝɚɡɨɣɥɹ ɈȺɈ «ɋɥɚɜɧɟɮɬɶ-

əɪɨɫɥɚɜɧɟɮɬɟɨɪɝɫɢɧɬɟɡ» – ɫɵɪɶɹ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɭɝɥɟɪɨɞɚ 

№ 
ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɫɵɪɶɹ 

№ ȽɈɋɌ. ɈɋɌ, 
Ɍɍ, ɋɌɉ 

ɉɨɤɚɡɚɬɟɥɢ ɤɚɱɟɫɬɜɚ, 
ɨɛɹɡɚɬɟɥɶɧɵɟ ɞɥɹ ɩɪɨɜɟɪɤɢ 

ɇɨɪɦɚ 

1. Ƚɚɡɨɣɥɶ ɬɹɠɟɥɵɣ 
ɤɚɬɚɥɢɬɢɱɟɫɤɢɣ 

Ɍɍ 0258-005-
48671436-2006 

1.ɉɥɨɬɧɨɫɬɶ ɩɪɢ 20°ɋ ɝ/ɫɦ3 , 
ɧɟ ɦɟɧɟɟ 

1,020 

2. Ɇɚɫɫɨɜɚɹ ɞɨɥɹ ɜɨɞɵ, % 
ɧɟ ɛɨɥɟɟ 

0,5 

3. Ʉɨɤɫɭɟɦɨɫɬɶ, % ɧɟ ɛɨɥɟɟ 5,0 

4. Ɇɚɫɫɨɜɚɹ ɞɨɥɹ ɢɨɧɨɜ 
ɧɚɬɪɢɹ, % ɧɟ ɛɨɥɟɟ 

0,05 

5. Ɇɚɫɫɨɜɚɹ ɞɨɥɹ ɢɨɧɨɜ 
ɤɚɥɢɹ, % ɧɟ ɛɨɥɟɟ 

0,0005 

6. Ɇɚɫɫɨɜɚɹ ɞɨɥɹ ɦɟɯɚɧɢ-
ɱɟɫɤɢɯ ɩɪɢɦɟɫɟɣ, % ɧɟ ɛɨɥɟɟ 

0,1 

7. Ɂɨɥɶɧɨɫɬɶ, % ɧɟ ɛɨɥɟɟ 0,1 

8. ɂɧɞɟɤɫ ɤɨɪɪɟɥɹɰɢɢ 100 

2. Ƚɚɡɨɣɥɶ ɬɹɠɟɥɵɣ 
ɤɚɬɚɥɢɬɢɱɟɫɤɢɣ 

Ɍɍ-0258-012-
00149765-2002 

1.ɉɥɨɬɧɨɫɬɶ ɩɪɢ 20°ɋ ɝ/ɫɦ3 , 
ɧɟ ɦɟɧɟɟ 

1,01 

2. Ɇɚɫɫɨɜɚɹ ɞɨɥɹ ɜɨɞɵ, % 
ɧɟ ɛɨɥɟɟ 

ɫɥɟɞɵ 

3. Ʉɨɤɫɭɟɦɨɫɬɶ, % ɧɟ ɛɨɥɟɟ 4,5 

4. ɂɧɞɟɤɫ ɤɨɪɪɟɥɹɰɢɢ 100 

 

Ɍɚɛɥɢɰɚ 2.14 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɜɨɣɫɬɜ ɫɦɨɥɵ ɩɢɪɨɥɢɡɚ ɈȺɈ «ɋɥɚɜɧɟɮɬɶ-

əɪɨɫɥɚɜɧɟɮɬɟɨɪɝɫɢɧɬɟɡ» – ɫɵɪɶɹ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɭɝɥɟɪɨɞɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɫɵɪɶɹ 

№ ȽɈɋɌ. ɈɋɌ, Ɍɍ, 
ɋɌɉ 

ɉɨɤɚɡɚɬɟɥɢ ɤɚɱɟɫɬɜɚ, 
ɨɛɹɡɚɬɟɥɶɧɵɟ ɞɥɹ ɩɪɨɜɟɪɤɢ 

ɇɨɪɦɚ 

ɋɦɨɥɚ 
ɩɢɪɨɥɢɡɧɚɹ 
ɬɹɠɟɥɚɹ 

Ɍɍ 38.10212-56-89 1.ɉɥɨɬɧɨɫɬɶ ɩɪɢ 20°ɋ ɝ/ɫɦ3, ɧɟ ɦɟɧɟɟ 
          ɦɚɪɤɚ Ⱥ 
          ɦɚɪɤɚ ȼ 

 
1,04 
1,03 

2. Ɇɚɫɫɨɜɚɹ ɞɨɥɹ ɜɨɞɵ, % ɧɟ ɛɨɥɟɟ 
          ɦɚɪɤɚ Ⱥ 
          ɦɚɪɤɚ ȼ          

 
0,3 
0,5 

  3. Ʉɨɤɫɭɟɦɨɫɬɶ, % ɧɟ ɛɨɥɟɟ 
          ɦɚɪɤɚ Ⱥ 
          ɦɚɪɤɚ ȼ 

             
12,0 
12,0 

4. Ɇɚɫɫɨɜɚɹ ɞɨɥɹ ɢɨɧɨɜ ɧɚɬɪɢɹ, 
% ɧɟ ɛɨɥɟɟ 

0,05 

5. Ɇɚɫɫɨɜɚɹ ɞɨɥɹ ɢɨɧɨɜ ɤɚɥɢɹ, 
% ɧɟ ɛɨɥɟɟ 

0,005 

6. Ɇɚɫɫɨɜɚɹ ɞɨɥɹ ɦɟɯɚɧɢɱɟɫɤɢɯ 
ɩɪɢɦɟɫɟɣ, % ɧɟ ɛɨɥɟɟ 

0,008 

7. ɂɧɞɟɤɫ ɤɨɪɪɟɥɹɰɢɢ, ɧɟ ɦɟɧɟɟ 
          ɦɚɪɤɚ Ⱥ 
          ɦɚɪɤɚ ȼ 

 
125 
120 

 

ɉɪɨɞɭɤɬɵ 

Ɍɨɜɚɪɧɵɣ Ɍɍ ɞɨɥɠɟɧ ɨɛɥɚɞɚɬɶ ɨɩɪɟɞɟɥɟɧɧɵɦ ɧɚɛɨɪɨɦ ɫɜɨɣɫɬɜ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤ. 
Ⱦɢɫɩɟɪɫɧɨɫɬɶ ɬɟɯɧɢɱɟɫɤɨɝɨ ɭɝɥɟɪɨɞɚ ɩɪɢ ɨɞɢɧɚɤɨɜɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɩɪɨɰɟɫɫɚ 

ɜɨɡɪɚɫɬɚɟɬ ɫ ɩɨɜɵɲɟɧɢɟɦ ɫɬɟɩɟɧɢ ɚɪɨɦɚɬɢɡɨɜɚɧɧɨɫɬɢ ɫɵɪɶɹ. ɉɪɢ ɩɨɥɭɱɟɧɢɢ 
ɬɟɯɧɢɱɟɫɤɨɝɨ ɭɝɥɟɪɨɞɚ ɡɚɞɚɧɧɨɣ ɞɢɫɩɟɪɫɧɨɫɬɢ ɩɨɜɵɲɟɧɢɟ ɫɬɟɩɟɧɢ ɚɪɨɦɚɬɢɡɨɜɚɧɧɨɫɬɢ 
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ɫɵɪɶɹ ɩɨɡɜɨɥɹɟɬ ɫɧɢɡɢɬɶ ɬɟɦɩɟɪɚɬɭɪɭ ɩɪɨɰɟɫɫɚ (ɭɦɟɧɶɲɢɬɶ ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ) ɢɥɢ 
ɩɨɜɵɫɢɬɶ ɧɚɝɪɭɡɤɭ ɪɟɚɤɬɨɪɚ ɩɨ ɫɵɪɶɸ. 

ȼɚɠɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɤɚɱɟɫɬɜɨ ɩɨɥɭɱɚɟɦɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɭɝɥɟɪɨɞɚ ɨɤɚɡɵɜɚɟɬ 
ɫɨɞɟɪɠɚɧɢɟ ɤɨɤɫɨɜɵɯ ɱɚɫɬɢɰ. Ɇɧɨɝɨɤɪɚɬɧɨ ɞɨɤɚɡɚɧɨ ɨɬɪɢɰɚɬɟɥɶɧɨɟ ɜɥɢɹɧɢɟ 
ɩɨɫɬɨɪɨɧɧɢɯ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɪɢɦɟɫɟɣ ɜ Ɍɍ ɧɚ ɦɨɞɭɥɶ, ɪɚɡɪɵɜɧɭɸ ɩɪɨɱɧɨɫɬɶ ɪɟɡɢɧ, 
ɭɪɨɜɟɧɶ ɤɨɬɨɪɵɯ ɡɧɚɱɢɬɟɥɶɧɨ ɫɧɢɠɚɟɬɫɹ. ɉɨɷɬɨɦɭ ɫɨɞɟɪɠɚɧɢɟ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɪɢɦɟɫɟɣ ɜ 
Ɍɍ ɫɬɪɨɝɨ ɧɨɪɦɢɪɭɟɬɫɹ: ɞɥɹ ɱɚɫɬɢɰ ɪɚɡɦɟɪɨɦ > 500 ɦɤɦ – ɧɟ ɛɨɥɟɟ 0,001%, ɞɥɹ ɱɚɫɬɢɰ 
ɪɚɡɦɟɪɨɦ 140 ɦɤɦ – ɧɟ ɛɨɥɟɟ 0,02%, ɞɥɹ ɱɚɫɬɢɰ ɪɚɡɦɟɪɨɦ 45 ɦɤɦ – ɧɟ ɛɨɥɟɟ 0,1%. 

ȼ ɬɟɯɧɢɱɟɫɤɨɦ ɭɝɥɟɪɨɞɟ ɫɟɪɵ ɞɨɥɠɧɨ ɫɨɞɟɪɠɚɬɶɫɹ ɧɟ ɛɨɥɟɟ 1,1%. ɋɟɪɚ, ɤɚɤ ɜ 
ɫɜɨɛɨɞɧɨɦ, ɬɚɤ ɢ ɜ ɫɜɹɡɚɧɧɨɦ ɫɨɫɬɨɹɧɢɢ ɨɤɚɡɵɜɚɟɬ ɜɥɢɹɧɢɟ ɧɚ ɩɪɨɰɟɫɫ ɜɭɥɤɚɧɢɡɚɰɢɢ 
ɪɟɡɢɧ. ɉɪɢ ɜɵɫɨɤɨɦ ɫɨɞɟɪɠɚɧɢɢ ɫɟɪɵ ɜ Ɍɍ ɦɨɠɟɬ ɩɪɨɢɫɯɨɞɢɬɶ ɩɪɟɠɞɟɜɪɟɦɟɧɧɚɹ 
ɜɭɥɤɚɧɢɡɚɰɢɹ ɪɟɡɢɧ. ɉɪɢɧɹɬɨ ɫɱɢɬɚɬɶ, ɱɬɨ ɩɪɢɦɟɪɧɨ 50% ɫɟɪɵ ɫɵɪɶɹ ɩɟɪɟɯɨɞɢɬ ɜ Ɍɍ, 
ɨɫɬɚɥɶɧɚɹ ɱɚɫɬɶ ɜ ɝɚɡɵ, ɜ ɨɫɧɨɜɧɨɦ ɜ SO2 ɢ SO3. ȼ ɫɵɪɶɟ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɬɟɯɭɝɥɟɪɨɞɚ ɫɨɞɟɪɠɚɧɢɟ ɫɟɪɵ ɧɟ ɩɪɟɜɵɲɚɟɬ, ɤɚɤ ɩɪɚɜɢɥɨ, 0,6%. 

ɉɟɪɫɩɟɤɬɢɜɧɵɦɢ ɫɱɢɬɚɸɬɫɹ ɩɪɢɫɚɞɤɢ ɤ ɫɵɪɶɸ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɭɝɥɟɪɨɞɚ ɡɚɞɚɧɧɵɯ ɫɜɨɣɫɬɜ. ɉɪɢɫɚɞɤɢ, ɫɨɞɟɪɠɚɳɢɟ ɳɟɥɨɱɧɵɟ ɦɟɬɚɥɥɵ, ɫɧɢɠɚɸɬ 
ɫɬɟɩɟɧɶ ɫɬɪɭɤɬɭɪɧɨɫɬɢ Ɍɍ. ȼ ɤɚɱɟɫɬɜɟ ɩɪɢɫɚɞɨɤ ɤ ɫɵɪɶɸ ɢɫɩɨɥɶɡɭɸɬ ɳɟɥɨɱɢ ɢɥɢ ɫɨɥɢ 
ɳɟɥɨɱɧɵɯ ɦɟɬɚɥɥɨɜ. ɉɪɢ ɩɨɥɭɱɟɧɢɢ ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɬɟɯɭɝɥɟɪɨɞɚ ɧɨɪɦɚɥɶɧɨɣ 
ɫɬɪɭɤɬɭɪɵ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɦɟɧɹɬɶ ɩɪɢɫɚɞɤɢ ɜ ɜɨɡɦɨɠɧɨ ɦɚɥɵɯ ɤɨɧɰɟɧɬɪɚɰɢɹɯ, 
ɧɚɩɪɢɦɟɪ, ɫɨɥɢ ɪɭɛɢɞɢɹ, ɰɟɡɢɹ ɢ ɤɚɥɢɹ. 

 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɩɪɨɰɟɫɫɚ 

ɉɪɨɰɟɫɫ ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɬɟɪɦɨɤɪɟɤɢɧɝɚ ɬɹɠɟɥɨɝɨ ɜɵɫɨɤɨɚɪɨɦɚɬɢɱɟɫɤɨɝɨ 
ɫɵɪɶɹ ɩɪɢ ɧɢɡɤɨɦ ɞɚɜɥɟɧɢɢ 

ɉɟɱɧɨɣ ɫɩɨɫɨɛ ɩɨɥɭɱɟɧɢɹ ɬɟɯɧɢɱɟɫɤɨɝɨ ɭɝɥɟɪɨɞɚ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɵɦ ɜ 
ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ. Ɉɧ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɚɬɶ ɪɚɡɥɢɱɧɵɟ ɦɚɪɤɢ ɫ ɨɩɪɟɞɟɥɟɧɧɵɦ ɧɚɛɨɪɨɦ 
ɫɜɨɣɫɬɜ. Ȼɨɥɟɟ 96% ɩɪɨɢɡɜɨɞɢɦɨɝɨ ɬɟɯɭɝɥɟɪɨɞɚ ɩɨɥɭɱɚɸɬ ɩɟɱɧɵɦ ɫɩɨɫɨɛɨɦ ɢɡ 
ɠɢɞɤɨɝɨ ɫɵɪɶɹ. Ɍɨɥɶɤɨ ɞɥɹ ɲɢɧɧɨɣ ɢ ɪɟɡɢɧɨɜɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɜɵɩɭɫɤɚɟɬɫɹ ɞɨ 50-ɬɢ 
ɪɚɡɥɢɱɧɵɯ ɦɚɪɨɤ Ɍɍ, ɩɪɢɦɟɪɧɨ ɫɬɨɥɶɤɨ ɠɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɪɭɝɢɯ ɦɚɪɨɤ ɬɟɯɭɝɥɟɪɨɞɚ – 

ɩɢɝɦɟɧɬɧɨɝɨ, ɷɥɟɤɬɪɨɩɪɨɜɨɞɧɨɝɨ, ɬɟɯɭɝɥɟɪɨɞɚ ɞɥɹ ɩɥɚɫɬɦɚɫɫ, ɞɥɹ ɷɥɟɤɬɪɨɝɪɚɮɢɱɟɫɤɢɯ 
ɤɨɦɩɨɡɢɰɢɣ, ɞɥɹ ɜɢɞɟɨɤɚɫɫɟɬ ɢ ɬ. ɞ. 

ɇɚ ɪɢɫɭɧɤɟ 2.21 ɩɨɤɚɡɚɧɚ ɩɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɭɝɥɟɪɨɞɚ ɢɡ ɠɢɞɤɨɝɨ ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ ɫɵɪɶɹ. ɗɬɚ ɫɯɟɦɚ ɬɢɩɢɱɧɚ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ 
ɥɢɧɢɢ (ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɨɬɨɤɚ) ɩɨ ɩɪɨɦɵɲɥɟɧɧɨɦɭ ɩɪɨɢɡɜɨɞɫɬɜɭ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɭɝɥɟɪɨɞɚ ɩɟɱɧɵɦ ɫɩɨɫɨɛɨɦ. Ɉɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɩɨɤɚɡɚɧɧɨɟ ɧɚ ɫɯɟɦɟ, ɬɚɤɠɟ 
ɬɢɩɢɱɧɨ ɞɥɹ ɷɬɨɝɨ ɫɩɨɫɨɛɚ. 

ȼ ɪɟɚɤɬɨɪ, ɮɭɬɟɪɨɜɚɧɧɵɣ ɜɵɫɨɤɨɨɝɧɟɭɩɨɪɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ, ɩɨɞɚɟɬɫɹ 
ɩɪɢɪɨɞɧɵɣ ɝɚɡ ɢ ɧɚɝɪɟɬɵɣ ɞɨ 800°ɋ ɜɨɡɞɭɯ. Ɂɚ ɫɱɟɬ ɫɠɢɝɚɧɢɹ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ 
ɨɛɪɚɡɭɸɬɫɹ ɩɪɨɞɭɤɬɵ ɩɨɥɧɨɝɨ ɫɝɨɪɚɧɢɹ ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ 1820 – 1900°ɋ, ɫɨɞɟɪɠɚɳɢɟ 
ɨɩɪɟɞɟɥɟɧɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɫɜɨɛɨɞɧɨɝɨ ɤɢɫɥɨɪɨɞɚ. ȼ ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɵɟ ɩɪɨɞɭɤɬɵ 
ɩɨɥɧɨɝɨ ɫɝɨɪɚɧɢɹ ɜɩɪɵɫɤɢɜɚɟɬɫɹ ɠɢɞɤɨɟ ɭɝɥɟɜɨɞɨɪɨɞɧɨɟ ɫɵɪɶɟ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ 
ɬɳɚɬɟɥɶɧɨ ɩɟɪɟɦɟɲɚɧɧɨɟ ɢ ɧɚɝɪɟɬɨɟ ɞɨ 200 – 300°ɋ. ɉɢɪɨɥɢɡ ɫɵɪɶɹ ɩɪɨɢɫɯɨɞɢɬ ɩɪɢ 
ɫɬɪɨɝɨ ɤɨɧɬɪɨɥɢɪɭɟɦɨɣ ɬɟɦɩɟɪɚɬɭɪɟ, ɤɨɬɨɪɚɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɦɚɪɤɢ ɜɵɩɭɫɤɚɟɦɨɝɨ 
ɬɟɯɭɝɥɟɪɨɞɚ ɢɦɟɟɬ ɪɚɡɥɢɱɧɵɟ ɡɧɚɱɟɧɢɹ ɨɬ 1400 ɞɨ 1750°ɋ. ɇɚ ɨɩɪɟɞɟɥɟɧɧɨɦ 
ɪɚɫɫɬɨɹɧɢɢ ɨɬ ɦɟɫɬɚ ɩɨɞɚɱɢ ɫɵɪɶɹ ɬɟɪɦɨɨɤɢɫɥɢɬɟɥɶɧɚɹ ɪɟɚɤɰɢɹ ɩɪɟɤɪɚɳɚɟɬɫɹ 
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ɩɨɫɪɟɞɫɬɜɨɦ ɜɩɪɵɫɤɚ ɜɨɞɵ. Ɉɛɪɚɡɨɜɚɜɲɢɟɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɢɪɨɥɢɡɚ ɬɟɯɭɝɥɟɪɨɞ ɢ ɝɚɡɵ 
ɪɟɚɤɰɢɢ ɩɨɫɬɭɩɚɸɬ ɜ ɜɨɡɞɭɯɨɩɨɞɨɝɪɟɜɚɬɟɥɶ, ɜ ɤɨɬɨɪɨɦ ɨɧɢ ɨɬɞɚɸɬ ɱɚɫɬɶ ɫɜɨɟɝɨ ɬɟɩɥɚ 
ɜɨɡɞɭɯɭ, ɢɫɩɨɥɶɡɭɟɦɨɦɭ ɜ ɩɪɨɰɟɫɫɟ, ɩɪɢ ɷɬɨɦ ɬɟɦɩɟɪɚɬɭɪɚ ɭɝɥɟɪɨɞɨɝɚɡɨɜɨɣ ɫɦɟɫɢ 
ɩɨɧɢɠɚɟɬɫɹ ɨɬ 950 – 1000°ɋ ɞɨ 500 – 600°ɋ. 

 
Ɋɢɫɭɧɨɤ 2.21 – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɭɝɥɟɪɨɞɚ 

I – ɜɨɡɞɭɯ ɜ ɪɟɚɤɬɨɪ, II – ɯɨɥɨɞɧɚɹ ɜɨɞɚ; III – ɬɨɩɥɢɜɨ; IV – ɫɵɪɶɟ; V – ɨɬɯɨɞɹɳɢɟ ɝɚɡɵ; 
VI – ɝɚɡɵ ɧɚ ɨɱɢɫɬɤɭ; VII – ɧɟɤɨɧɞɢɰɢɨɧɧɵɣ Ɍɍ. 

1 – ɪɟɡɟɪɜɭɚɪ ɫɵɪɶɹ; 2 – ɜɨɡɞɭɯɨɜɤɚ; 3 – ɪɟɚɤɬɨɪ; 4 – ɩɨɞɨɝɪɟɜɚɬɟɥɶ ɫɵɪɶɹ;  
5 – ɩɨɞɨɝɪɟɜɚɬɟɥɶ ɜɨɡɞɭɯɚ ɢ ɬɨɩɥɢɜɚ, 6 – ɯɨɥɨɞɢɥɶɧɢɤ-ɨɪɨɫɢɬɟɥɶ; 7 – ɪɭɤɚɜɧɵɣ 

ɮɢɥɶɬɪ, 8 – ɦɢɤɪɨɢɡɦɟɥɶɱɢɬɟɥɶ;9 – ɜɟɧɬɢɥɹɬɨɪ ɚɷɪɨɡɨɥɹ; 10 – ɰɢɤɥɨɧ; 11 – ɦɟɲɚɥɤɚ-
ɭɩɥɨɬɧɢɬɟɥɶ; 12 – ɝɪɚɧɭɥɹɬɨɪ, 13 – ɫɭɲɢɥɶɧɵɣ ɛɚɪɚɛɚɧ; 14 – ɷɥɟɜɚɬɨɪ; 15 – ɦɚɝɧɢɬɧɵɣ 

ɫɟɩɚɪɚɬɨɪ; 16– ɤɥɚɫɫɢɮɢɤɚɬɨɪ; 17– ɤɨɧɜɟɣɟɪ; 18-ɛɭɧɤɟɪ ɝɨɬɨɜɨɣ ɩɪɨɞɭɤɰɢɢ;  
19– ɡɚɝɪɭɡɤɚ ɜ ɯɨɩɩɟɪɵ; 20– ɭɩɚɤɨɜɤɚ ɜ ɦɟɲɤɢ. 

 

ɇɢɠɟ ɩɪɢɜɟɞɟɧ ɩɪɢɦɟɪɧɵɣ ɦɚɬɟɪɢɚɥɶɧɵɣ ɛɚɥɚɧɫ ɭɫɬɚɧɨɜɤɢ [% (ɦɚɫɫ)] ɩɨ 
ɩɪɨɢɡɜɨɞɫɬɜɭ Ɍɍ ɢɡ ɝɚɡɨɣɥɟɣ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ 

 

Ɇɚɬɟɪɢɚɥɶɧɵɣ ɛɚɥɚɧɫ 

ȼɡɹɬɨ 

ɋɵɪɶɟ   15,3 

Ɍɨɩɥɢɜɨ   4,6 

ȼɨɡɞɭɯ   79,0 

ȼɫɟɝɨ    100,0 

ɉɨɥɭɱɟɧɨ 

Ɍɟɯɧɢɱɟɫɤɢɣ ɭɝɥɟɪɨɞ 9,2 

CH4.    0,4 

CO2    4,9 

CO    8,4 

H2    1,7 

N2    60,7 

ȼɫɟɝɨ    100,0 

ȼɵɯɨɞ Ɍɍ ɧɚ ɫɵɪɶɟ ɫɨɫɬɚɜɥɹɟɬ ~ 60 % (ɦɚɫɫ.) 
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2.7 Ʉɨɤɫɨɜɚɧɢɟ 

 

2.7.1 Ɍɟɯɧɨɥɨɝɢɹ ɡɚɦɟɞɥɟɧɧɨɝɨ ɤɨɤɫɨɜɚɧɢɹ ɜ ɧɟɨɛɨɝɪɟɜɚɟɦɵɯ ɤɨɤɫɨɜɵɯ 
ɤɚɦɟɪɚɯ 

 

Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ ɩɪɨɰɟɫɫɟ 

Ɂɚɦɟɞɥɟɧɧɨɟ ɤɨɤɫɨɜɚɧɢɟ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɨ ɧɚ ɇɉɁ. 
Ɉɫɧɨɜɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɤɨɤɫɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚ ɷɬɢɯ ɭɫɬɚɧɨɜɤɚɯ. ɉɪɢ ɡɚɦɟɞɥɟɧɧɨɦ 
(ɩɨɥɭɧɟɩɪɟɪɵɜɧɨɦ) ɤɨɤɫɨɜɚɧɢɢ ɢɡ ɝɭɞɪɨɧɚ ɦɚɥɨɫɟɪɧɢɫɬɨɣ ɧɟɮɬɢ ɩɨɥɭɱɚɸɬ ɞɨ 25 % 
(ɦɚɫ.) ɷɥɟɤɬɪɨɞɧɨɝɨ ɤɨɤɫɚ, ɚ ɢɡ ɞɢɫɬɢɥɥɹɬɧɨɝɨ ɤɪɟɤɢɧɝ-ɨɫɬɚɬɤɚ – ɨɤɨɥɨ 38% (ɦɚɫ.) 
ɢɝɨɥɶɱɚɬɨɝɨ ɤɨɤɫɚ. Ɉɬɥɢɱɢɬɟɥɶɧɚɹ ɱɟɪɬɚ ɩɪɨɰɟɫɫɚ: ɫɵɪɶɟ ɧɚɝɪɟɜɚɟɬɫɹ ɜ ɩɟɱɢ ɞɨ 500°ɋ, 
ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɧɟɨɛɨɝɪɟɜɚɟɦɭɸ ɤɚɦɟɪɭ, ɝɞɟ ɧɚɯɨɞɢɬɫɹ ɞɥɢɬɟɥɶɧɨɟ ɜɪɟɦɹ ɢ ɡɚ ɫɱɟɬ 
ɚɤɤɭɦɭɥɢɪɨɜɚɧɧɨɣ ɢɦ ɬɟɩɥɨɬɵ ɤɨɤɫɭɟɬɫɹ. ɋ ɜɟɪɯɚ ɤɚɦɟɪɵ ɭɞɚɥɹɸɬ ɩɨɬɨɤɢ ɥɟɝɤɢɯ 
ɞɢɫɬɢɥɥɹɬɨɜ. ɉɨɫɥɟ ɡɚɩɨɥɧɟɧɢɹ ɤɚɦɟɪɵ ɤɨɤɫɨɦ ɧɚ 70-90% ɩɨɬɨɤ ɫɵɪɶɹ ɩɟɪɟɤɥɸɱɚɸɬ 
ɧɚ ɞɪɭɝɭɸ ɤɚɦɟɪɭ, ɚ ɢɡ ɨɬɤɥɸɱɟɧɧɨɣ ɤɚɦɟɪɵ ɨɬɝɪɭɠɚɸɬ ɤɨɤɫ. 

ɉɪɟɢɦɭɳɟɫɬɜɚ ɩɪɨɰɟɫɫɚ ɡɚɦɟɞɥɟɧɧɨɝɨ ɤɨɤɫɨɜɚɧɢɹ: 
ɚ) ɩɨɥɧɨɟ ɩɪɟɜɪɚɳɟɧɢɟ ɨɫɬɚɬɨɱɧɨɝɨ ɫɵɪɶɹ ɢ ɥɢɤɜɢɞɚɰɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ 

ɨɫɬɚɬɨɱɧɨɝɨ ɤɨɬɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ; 
ɛ) ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɝɢɛɤɨɫɬɶ, ɩɨɡɜɨɥɹɸɳɚɹ ɩɟɪɟɪɚɛɚɬɵɜɚɬɶ ɥɸɛɵɟ ɜɢɞɵ 

ɫɵɪɶɹ ɫ ɜɵɫɨɤɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɚɫɮɚɥɶɬɟɧɨɜ, ɤɨɤɫɨɜɨɝɨ ɨɫɬɚɬɤɚ, ɦɟɬɚɥɥɨɜ ɢ 
ɨɞɧɨɜɪɟɦɟɧɧɨ ɩɨɥɭɱɚɬɶ ɩɪɨɞɭɤɬɵ, ɨɬɜɟɱɚɸɳɢɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɫɩɟɰɢɮɢɤɚɰɢɹɦ, ɢ 
ɤɨɬɨɪɵɟ ɞɨɫɬɚɬɨɱɧɨ ɥɟɝɤɨ ɜɤɥɸɱɢɬɶ ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɭɸ ɫɯɟɦɭ ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɮɬɢ ɧɚ 
ɇɉɁ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɷɤɨɥɨɝɢɱɟɫɤɢ ɱɢɫɬɵɯ ɦɨɬɨɪɧɵɯ ɬɨɩɥɢɜ; 

ɜ) ɩɪɚɤɬɢɱɟɫɤɢ 100 % ɞɟɦɟɬɚɥɥɢɡɚɰɢɹ; 
ɝ) ɭɦɟɪɟɧɧɵɟ ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɧɚ 

ɬɟɯɨɛɫɥɭɠɢɜɚɧɢɟ; 
ɞ) ɩɪɨɰɟɫɫ ɯɨɪɨɲɨ ɨɫɜɨɟɧ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ Ɋɨɫɫɢɢ ɩɨ ɬɟɯɧɨɥɨɝɢɢ ɡɚɦɟɞɥɟɧɧɨɝɨ ɤɨɤɫɨɜɚɧɢɹ 
ɷɤɫɩɥɭɚɬɢɪɭɸɬɫɹ 10 ɭɫɬɚɧɨɜɨɤ. ɉɟɪɟɱɟɧɶ ɭɫɬɚɧɨɜɨɤ ɡɚɦɟɞɥɟɧɧɨɝɨ ɤɨɤɫɨɜɚɧɢɹ ɧɚ ɇɉɁ 
Ɋɨɫɫɢɢ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 2.15. 

 

Ɍɚɛɥɢɰɚ 2.15 – ɉɟɪɟɱɟɧɶ ɭɫɬɚɧɨɜɨɤ ɡɚɦɟɞɥɟɧɧɨɝɨ ɤɨɤɫɨɜɚɧɢɹ ɧɚ ɇɉɁ Ɋɨɫɫɢɢ 

ɉɪɟɞɩɪɢɹɬɢɟ 

Ɇɨɳɧɨɫɬɶ ɩɨ ɫɵɪɶɸ, 
ɬɵɫ. ɬ/ɝ ȼɜɨɞ ɜ 

ɷɤɫɩɥɭɚɬɚɰɢɸ 

Ʉɨɥ-ɜɨ 
ɭɫɬɚɧɨɜɨɤ 

 ɉɪɨɟɤɬɧɚɹ Ⱦɨɫɬɢɝɧɭɬɚɹ 

ɈɈɈ «Ʌɭɤɨɣɥ-
ȼɨɥɝɨɝɪɚɞɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɚ» 

1000 
1400 

1982 1 

400 2012 1 

ɈɈɈ «Ʌɭɤɨɣɥ-
ɉɟɪɦɧɟɮɬɟɨɪɝɫɢɧɬɟɡ»  

600 
2100 

600 
1500 

1970 
12.2015 

1 
1 

ȺɈ «ɇɨɜɨɤɭɣɛɵɲɟɜɫɤɢɣ 
ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵ-ɜɚɸɳɢɣ ɡɚɜɨɞ»  1500 592 1985 1 

ȺɈ «Ⱥɧɝɚɪɫɤɚɹ ɧɟɮɬɟɯɢɦɢɱɟɫɤɚɹ 
ɤɨɦɩɚɧɢɹ»  600 640 1970 1 

ɈɈɈ «Ɋɇ-Ʉɨɦɫɨɦɨɥɶɫɤɢɣ ɇɉɁ» 1000 1000 2012 1 

ȺɈ «Ƚɚɡɩɪɨɦɧɟɮɬɶ-Ɉɦɫɤɢɣ ɇɉɁ»  600 766 1971 1 

ɈȺɈ «ɇɈȼɈɃɅ»  300 700 1956 1 

ɈȺɈ «ɍɮɚɧɟɮɬɟɯɢɦ» 1200 1600 2009 1 

ȼɫɟɝɨ 9200 9749  10 
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ɋɵɪɶɟ ɢ ɨɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɧɟɦɭ 

ȼ ɤɚɱɟɫɬɜɟ ɫɵɪɶɹ ɩɪɨɰɟɫɫɚ ɡɚɦɟɞɥɟɧɧɨɝɨ ɤɨɤɫɨɜɚɧɢɹ ɬɪɚɞɢɰɢɨɧɧɨ (ɜ 
ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ) ɢɫɩɨɥɶɡɭɸɬɫɹ ɬɹɠɟɥɵɟ ɧɟɮɬɹɧɵɟ ɨɫɬɚɬɤɢ ɩɟɪɜɢɱɧɨɣ 
ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɮɬɢ (ɝɭɞɪɨɧɵ), ɨɫɬɚɬɤɢ ɨɬ ɩɪɨɢɡɜɨɞɫɬɜɚ ɦɚɫɟɥ (ɚɫɮɚɥɶɬɵ, ɨɫɬɚɬɨɱɧɵɟ 
ɷɤɫɬɪɚɤɬɵ), ɬɹɠɟɥɵɟ ɨɫɬɚɬɤɢ ɬɟɪɦɨɤɚɬɚɥɢɬɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ (ɤɪɟɤɢɧɝ-ɨɫɬɚɬɤɢ, 
ɬɹɠɟɥɵɟ ɝɚɡɨɣɥɢ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ, ɬɹɠɟɥɵɟ ɫɦɨɥɵ ɩɢɪɨɥɢɡɚ). Ɂɚ ɪɭɛɟɠɨɦ ɜ 
ɤɚɱɟɫɬɜɟ ɫɵɪɶɹ ɱɚɫɬɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɨɫɬɚɬɤɢ ɫɥɚɧɰɟɩɟɪɟɪɚɛɨɬɤɢ, ɤɚɦɟɧɧɨɭɝɨɥɶɧɵɟ 
ɫɦɨɥɵ, ɨɫɬɚɬɤɢ ɚɩɝɪɟɣɞɢɧɝɚ ɬɹɠɟɥɵɯ ɧɟɮɬɟɣ ɢ ɛɢɬɭɦɢɧɨɡɧɵɯ ɩɟɫɤɨɜ ɢ ɬ.ɞ. 

Ʉ ɨɫɧɨɜɧɵɦ ɩɨɤɚɡɚɬɟɥɹɦ ɤɚɱɟɫɬɜɚ ɢɫɯɨɞɧɨɝɨ ɫɵɪɶɹ ɤɨɤɫɨɜɚɧɢɹ ɨɬɧɨɫɹɬɫɹ: 
ɩɥɨɬɧɨɫɬɶ, ɤɨɤɫɭɟɦɨɫɬɶ ɩɨ Ʉɨɧɪɚɞɫɨɧɭ, ɫɨɞɟɪɠɚɧɢɟ ɫɟɪɵ, ɚɡɨɬɚ, ɦɟɬɚɥɥɨɨɪɝɚɧɢɱɟɫɤɢɯ 
ɫɨɟɞɢɧɟɧɢɣ, ɮɪɚɤɰɢɨɧɧɵɣ ɢ ɝɪɭɩɩɨɜɨɣ ɫɨɫɬɚɜɵ, ɡɨɥɶɧɨɫɬɶ, ɜɹɡɤɨɫɬɶ ɢ ɬ.ɞ. 

Ɍɢɩɢɱɧɵɟ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɤɚɱɟɫɬɜɚ ɫɵɪɶɹ, ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɞɥɹ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ ɤɨɤɫɚ, ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.16. 

 

Ɍɚɛɥɢɰɚ 2.16 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɧɟɮɬɹɧɵɯ ɨɫɬɚɬɤɨɜ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ ɤɨɤɫɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɨɤɚɡɚɬɟɥɟɣ 

Ɍɢɩɢɱɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɤɚɱɟɫɬɜɚ ɫɵɪɶɹ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɨɤɫɚ 

Ⱦɥɹ 
ɚɥɸɦɢɧɢɟɜɨɣ 

ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ 

Ʉɇɉɋ 
(ɢɡɨɬɪɨɩɧɨɝɨ) 

ɂɝɨɥɶɱɚɬɨɝɨ 
(ɞɟɤɚɧɬɨɣɥɶ) 

Ɍɨɩɥɢɜɧɨɝɨ 
(ɞɨɛɚɜɤɚ 

ɤɨɤɫɭɸɳɚɹ) 
ɉɥɨɬɧɨɫɬɶ ɩɪɢ 
20 ºɋ, ɝ/ɫɦ3 

 
0,9818 

 
1,1767 

 
1,0652 

 
1,0342 

Ɇɚɫɫɨɜɚɹ ɞɨɥɹ ɫɟɪɵ, % 1,20 0,23 0,56 3,34 

Ʉɨɤɫɭɟɦɨɫɬɶ, % ɦɚɫɫ. 11,5 21,1 5,7 17,5 

Ƚɪɭɩɩɨɜɨɣ ɭɝɥɟɜɨɞɨɪɨɞ-
ɧɵɣ ɫɨɫɬɚɜ, % ɦɚɫ.: 
– ɩɚɪɚɮɢɧɨ-ɧɚɮɬɟɧɨɜɵɟ 
– ɚɪɨɦɚɬɢɱɟɫɤɢɟ, ɜ ɬ.ɱ.: 
– ɥɟɝɤɢɟ 
– ɫɪɟɞɧɢɟ 
– ɬɹɠɟɥɵɟ 
– ɫɦɨɥɵ 
– ɚɫɮɚɥɶɬɟɧɵ 
– ɤɚɪɛɨɢɞɵ 

 
 
20,6 
62,2 
15,2 
10,5 
36,5 
15,4 
1,8- 

 
 
- 
64,9 
- 
- 
64,9 
18,1 
11,4 
5,6 

 
 
10,7 
84,4 
0,7 
14,8 
68,9 
4,9 
ɨɬɫ. 
Ɉɬɫ. 

 
 
7,6 
55,2 
6,0 
5,4 
43,8 
27,6 
9,4 
0,2 

ɋɨɞɟɪɠɚɧɢɟ ɦɟɬɚɥɥɨɜ, 
ppm (V/Ni) 

 
40/15 

 
- 

 
5/1 

 
230/100 

 

ɉɪɨɞɭɤɬɵ 

ɍɝɥɟɜɨɞɨɪɨɞɧɵɣ ɝɚɡ ɩɨɫɥɟ ɫɟɪɨɨɱɢɫɬɤɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɤɚɱɟɫɬɜɟ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɬɨɩɥɢɜɚ ɢɥɢ ɩɨɞɜɟɪɝɚɟɬɫɹ ɝɚɡɨɮɪɚɤɰɢɨɧɢɪɨɜɚɧɢɸ ɫ ɩɨɥɭɱɟɧɢɟɦ 
ɫɭɯɨɝɨ ɝɚɡɚ, ɩɪɨɩɚɧ-ɩɪɨɩɢɥɟɧɨɜɨɣ ɢ ɛɭɬɚɧ-ɛɭɬɢɥɟɧɨɜɨɣ ɮɪɚɤɰɢɣ ɞɥɹ ɧɟɮɬɟɯɢɦɢɢ; 

Ȼɟɧɡɢɧɨɜɚɹ ɮɪɚɤɰɢɹ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɧɢɡɤɨɣ ɨɤɬɚɧɨɜɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ, 
ɯɢɦɢɱɟɫɤɨɣ ɧɟɫɬɚɛɢɥɶɧɨɫɬɶɸ ɜɫɥɟɞɫɬɜɢɟ ɜɵɫɨɤɨɝɨ ɫɨɞɟɪɠɚɧɢɹ ɧɟɩɪɟɞɟɥɶɧɵɯ 
ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɢ ɩɨɜɵɲɟɧɧɵɦ ɫɨɞɟɪɠɚɧɢɟɦ ɫɟɪɵ. ɉɨɞɜɟɪɝɚɟɬɫɹ ɫɟɪɨɨɱɢɫɬɤɟ ɢ ɫɥɭɠɢɬ 
ɜ ɤɚɱɟɫɬɜɟ ɤɨɦɩɨɧɟɧɬɚ ɫɵɪɶɹ ɭɫɬɚɧɨɜɨɤ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɪɢɮɨɪɦɢɧɝɚ; 

Ʌɟɝɤɢɣ ɝɚɡɨɣɥɶ ɤɨɤɫɨɜɚɧɢɹ, ɤɨɬɨɪɵɣ ɩɨɞɜɟɪɝɚɟɬɫɹ ɝɢɞɪɨɨɱɢɫɬɤɟ ɜ ɫɦɟɫɢ ɫ 
ɩɪɹɦɨɝɨɧɧɵɦɢ ɞɢɡɟɥɶɧɵɦɢ ɮɪɚɤɰɢɹɦɢ ɫ ɩɨɥɭɱɟɧɢɟɦ ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɨɝɨ ɞɢɡɟɥɶɧɨɝɨ 
ɬɨɩɥɢɜɚ; 
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Ɍɹɠɟɥɵɣ ɝɚɡɨɣɥɶ ɤɨɤɫɨɜɚɧɢɹ, ɢɫɩɨɥɶɡɭɟɦɵɣ ɢɥɢ ɜ ɤɚɱɟɫɬɜɟ ɤɨɦɩɨɧɟɧɬɚ ɫɵɪɶɹ 
ɩɪɨɰɟɫɫɚ ɝɢɞɪɨɤɪɟɤɢɧɝɚ ɫ ɩɨɥɭɱɟɧɢɟɦ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ, ɢɥɢ ɜ ɤɚɱɟɫɬɜɟ ɤɨɦɩɨɧɟɧɬɚ 
ɫɵɪɶɹ ɛɟɡ ɢɥɢ ɩɨɫɥɟ ɝɢɞɪɨɨɛɥɚɝɨɪɚɠɢɜɚɧɢɹ ɩɪɨɰɟɫɫɚ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ ɫ 
ɩɨɥɭɱɟɧɢɟɦ ɜɵɫɨɤɨɨɤɬɚɧɨɜɨɝɨ ɛɟɧɡɢɧɚ. 

Ɍɢɩɢɱɧɵɟ ɫɜɨɣɫɬɜɚ ɠɢɞɤɢɯ ɩɪɨɞɭɤɬɨɜ ɤɨɤɫɨɜɚɧɢɹ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.17. 

 

Ɍɚɛɥɢɰɚ 2.17 – Ɍɢɩɢɱɧɵɟ ɫɜɨɣɫɬɜɚ ɠɢɞɤɢɯ ɩɪɨɞɭɤɬɨɜ ɤɨɤɫɨɜɚɧɢɹ 

ɉɨɤɚɡɚɬɟɥɢ ɤɚɱɟɫɬɜɚ Ȼɟɧɡɢɧ 
Ʌɟɝɤɢɣ 
ɝɚɡɨɣɥɶ 

Ɍɹɠɟɥɵɣ 
ɝɚɡɨɣɥɶ 

1 2 3 4 

ɉɥɨɬɧɨɫɬɶ ɩɪɢ 20 ºɋ, ɝ/ɫɦ3 0,72-0,76 0,83-0,89 0,91-0,98 

Ɇɚɫɫɨɜɚɹ ɞɨɥɹ ɫɟɪɵ, %  0,1-0,7 0,3-2,0 0,7-3,0 

ɂɨɞɧɨɟ ɱɢɫɥɨ, ɝ I2/100ɝ. 80-120 50-70 - 

Ʉɨɤɫɭɟɦɨɫɬɶ, % ɦɚɫɫ. - - 0,15-2,0 

Ɏɪɚɤɰɢɨɧɧɵɣ ɫɨɫɬɚɜ: 
– ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɱɚɥɚ ɤɢɩɟɧɢɹ, ºɋ 
– ɬɟɦɩɟɪɚɬɭɪɚ ɤɨɧɰɚ ɤɢɩɟɧɢɹ, ºɋ 
– 50 % ɨɛ. ȼɵɤɢɩɚɟɬ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ, ºɋ  

 
35-50 
170-190 
115-125 

 
190-200 
340-360 
270-300 

 
280-340 
460-520 
380-420 

Ʉɢɧɟɦɚɬɢɱɟɫɤɚɹ ɜɹɡɤɨɫɬɶ, ɫɋɬ: 
– ɩɪɢ 20 ºɋ 
– ɩɪɢ 50 ºɋ 
– ɩɪɢ 80 ºɋ 

 
 
 

 
4,5-7,0 
2,0-3,0 

 
 
 
5-10 

Ɍɟɦɩɟɪɚɬɭɪɚ ɜɫɩɵɲɤɢ, ºɋ  70-90 >200 

Ƚɪɭɩɩɨɜɨɣ ɭɝɥɟɜɨɞɨɪɨɞɧɵɣ ɫɨɫɬɚɜ, % ɦɚɫɫ.: 
– ɩɚɪɚɮɢɧɨɜɵɟ 
– ɨɥɟɮɢɧɨɜɵɟ 
– ɧɚɮɬɟɧɨɜɵɟ 

 
50-60 
19-20 
14-15 

 

}30-60 

– ɚɪɨɦɚɬɢɱɟɫɤɢɟ 
– ɫɦɨɥɵ 

8-10  30-60 
10-20 

Ʉɨɤɫɭɟɦɨɫɬɶ 10% ɨɫɬɚɬɤɚ, % ɦɚɫɫ. - 0,1-0,4 - 

ɐɟɬɚɧɨɜɵɣ ɢɧɞɟɤɫ - 30-35 - 

 

ȼ ɬɚɛɥɢɰɟ 2.18 ɩɪɢɜɟɞɟɧɵ ɨɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɤɚɱɟɫɬɜɭ ɧɟɮɬɹɧɵɯ ɤɨɤɫɨɜ, 
ɢɫɩɨɥɶɡɭɟɦɵɯ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟ ɚɥɸɦɢɧɢɹ (ɄɁȺ), ɝɪɚɮɢɬɢɪɨɜɚɧɧɵɯ ɷɥɟɤɬɪɨɞɨɜ ɞɥɹ 
ɷɥɟɤɬɪɨɫɬɚɥɟɩɥɚɜɥɟɧɢɹ (ɄɁȽ) ɢ ɤɨɧɫɬɪɭɤɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ (Ʉɇɉɋ) ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ȽɈɋɌ 22898-78. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ ɊɎ ɩɨɥɧɨɫɬɶɸ ɨɬɫɭɬɫɬɜɭɟɬ ɩɪɨɢɡɜɨɞɫɬɜɨ 
ɫɩɟɰɢɚɥɶɧɵɯ ɜɢɞɨɜ ɤɨɤɫɚ – ɚɧɢɡɨɬɪɨɩɧɨɝɨ (ɢɝɨɥɶɱɚɬɨɝɨ) ɫ ɫɨɞɟɪɠɚɧɢɟɦ ɫɟɪɵ ɦɟɧɟɟ 
1,0% (0,5%) ɢ ɢɡɨɬɪɨɩɧɨɝɨ ɤɨɤɫɚ ɬɢɩɚ Ʉɇɉɋ. 

 

Ɍɚɛɥɢɰɚ 2.18– ɇɨɪɦɚɬɢɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɧɟɮɬɹɧɵɦ ɤɨɤɫɚɦ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ 
Ʉɨɤɫɵ 

ɄɁȺ ɄɁȽ Ʉɇɉɋ 

Ɇɚɫɫɨɜɚɹ ɞɨɥɹ ɥɟɬɭɱɢɯ ɜɟɳɟɫɬɜ, %, ɧɟ ɛɨɥɟɟ  9,0 9,0 6,0 

Ɂɨɥɶɧɨɫɬɶ, %, ɧɟ ɛɨɥɟɟ 0,4-0,6 0,6 0,15-0,30 

Ɇɚɫɫɨɜɚɹ ɞɨɥɹ ɫɟɪɵ, %, ɧɟ ɛɨɥɟɟ 1,2-1,5 1,0 0,2-0,4 

Ⱦɟɣɫɬɜɢɬɟɥɶɧɚɹ ɩɥɨɬɧɨɫɬɶ ɩɨɫɥɟ ɩɪɨɤɚɥɢɜɚɧɢɹ ɩɪɢ 
1300 ºɋ, ɜ ɬɟɱɟɧɢɟ 5 ɱɚɫ, ɝ/ɫɦ3 

2,08-2,13 2,08-2,13 2,04-2,08 

Ɇɚɫɫɨɜɚɹ ɞɨɥɹ, %, ɧɟ ɛɨɥɟɟ: 
– ɤɪɟɦɧɢɹ 
– ɠɟɥɟɡɚ 
– ɜɚɧɚɞɢɹ 

   
0,04-0,08 
0,05-0,08 
0,01 
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ȼɨɡɦɨɠɧɨ ɩɨɥɭɱɟɧɢɟ ɧɟ ɬɨɥɶɤɨ ɫɬɚɧɞɚɪɬɧɨɝɨ ɤɨɤɫɚ, ɧɨ ɢ ɧɟɮɬɹɧɨɣ ɤɨɤɫɭɸɳɟɣ 
ɞɨɛɚɜɤɢ. Ʉɨɤɫɭɸɳɚɹ ɞɨɛɚɜɤɚ – ɷɬɨ ɤɨɤɫ ɫ ɜɵɫɨɤɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɥɟɬɭɱɢɯ ɜɟɳɟɫɬɜ  
15-25 %, ɩɪɨɬɢɜ 11 % ɞɥɹ ɤɨɤɫɚ ɚɥɸɦɢɧɢɟɜɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. Ʉɨɤɫɭɸɳɚɹ ɞɨɛɚɜɤɚ 
ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɪɨɞɭɤɬ ɡɚɦɟɞɥɟɧɧɨɝɨ ɩɨɥɭɤɨɤɫɨɜɚɧɢɹ ɬɹɠɟɥɵɯ ɧɟɮɬɹɧɵɯ 
ɨɫɬɚɬɤɨɜ, ɩɨɥɭɱɚɟɦɵɣ ɜ ɛɨɥɟɟ «ɦɹɝɤɨɦ» ɬɟɦɩɟɪɚɬɭɪɧɨɦ ɪɟɠɢɦɟ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 
ɬɟɦɩɟɪɚɬɭɪɧɵɦ ɪɟɠɢɦɨɦ ɤɨɤɫɨɜɚɧɢɹ. 

ɇɄȾ ɷɮɮɟɤɬɢɜɧɚ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɪɚɡɥɢɱɧɨɝɨ ɞɨɦɟɧɧɨɝɨ ɤɨɤɫɚ, ɤɪɭɩɧɨɝɨ 
ɥɢɬɟɣɧɨɝɨ ɤɨɤɫɚ ɢ ɫɩɟɰɢɚɥɶɧɨɝɨ ɤɨɤɫɚ ɞɥɹ ɰɜɟɬɧɨɣ ɦɟɬɚɥɥɭɪɝɢɢ, ɨɛɥɚɞɚɟɬ ɲɢɪɨɤɢɦ 
ɬɟɦɩɟɪɚɬɭɪɧɵɦ ɢɧɬɟɪɜɚɥɨɦ ɩɥɚɫɬɢɱɧɨɫɬɢ, ɤɨɬɨɪɵɣ ɩɟɪɟɤɪɵɜɚɟɬ ɫɭɦɦɚɪɧɵɣ 
ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɢɧɬɟɪɜɚɥ ɩɥɚɫɬɢɱɧɨɫɬɢ ɜɫɟɯ ɤɨɤɫɭɸɳɢɯɫɹ ɭɝɥɟɣ, ɜɯɨɞɹɳɢɯ ɜ ɭɝɨɥɶɧɵɟ 
ɲɢɯɬɵ ɞɥɹ ɤɨɤɫɨɜɚɧɢɹ. 
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Ɋɢɫɭɧɨɤ 2.22 – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɞɜɭɯɛɥɨɱɧɨɣ ɭɫɬɚɧɨɜɤɢ 

ɡɚɦɟɞɥɟɧɧɨɝɨ ɤɨɤɫɨɜɚɧɢɹ 

1, 11 – ɪɟɚɤɰɢɨɧɧɵɟ ɤɚɦɟɪɵ; 2 – ɱɟɬɵɪɟɯɯɨɞɨɜɨɣ ɤɪɚɧ; 3 – ɩɟɱɶ; 4 – ɪɟɤɬɢɮɢɤɚɰɢɨɧɧɚɹ 
ɤɨɥɨɧɧɚ; 5, 6 – ɨɬɩɚɪɧɵɟ ɤɨɥɨɧɧɵ; 7 – ɮɪɚɤɰɢɨɧɢɪɭɸɳɢɣ ɚɛɫɨɪɛɟɪ; 8, 9 – ɫɟɩɚɪɚɬɨɪ; 

10 – ɤɨɥɨɧɧɚ ɫɬɚɛɢɥɢɡɚɰɢɢ ɛɟɧɡɢɧɚ; 12,13 – ɧɚɫɨɫɵ;  
14, 15, 16, 17, 18, 19 – ɯɨɥɨɞɢɥɶɧɢɤɢ; 20, 21 – ɬɟɩɥɨɨɛɦɟɧɧɢɤɢ; 

I – ɫɵɪɶɟ; II – ɜɨɞɹɧɨɣ ɩɚɪ; III – ɩɚɪɵ ɨɬɩɚɪɤɢ ɤɚɦɟɪ; IV – ɤɨɤɫ; V – ɝɨɥɨɜɤɚ 
ɫɬɚɛɢɥɢɡɚɰɢɢ; VI – ɝɚɡ; VII – ɫɬɚɛɢɥɶɧɵɣ ɛɟɧɡɢɧ; VIII – ɥɟɝɤɢɣ ɝɚɡɨɣɥɶ; IX – ɬɹɠɟɥɵɣ 

ɝɚɡɨɣɥɶ; X – ɤɨɧɞɟɧɫɚɬ 

 

ɇɚ ɪɢɫɭɧɤɟ 2.22 ɩɪɟɞɫɬɚɜɥɟɧɚ ɩɪɢɧɰɢɩɢɚɥɶɧɚɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɭɫɬɚɧɨɜɤɢ 
ɡɚɦɟɞɥɟɧɧɨɝɨ ɤɨɤɫɨɜɚɧɢɹ. ɋɵɪɶɟ – ɝɭɞɪɨɧ ɢɥɢ ɤɪɟɤɢɧɝ-ɨɫɬɚɬɨɤ (ɢɥɢ ɢɯ ɫɦɟɫɶ) – 

ɧɚɝɪɟɜɚɸɬ ɜ ɬɟɩɥɨɨɛɦɟɧɧɢɤɟ 20 ɢ ɤɨɧɜɟɤɰɢɨɧɧɵɯ ɡɦɟɟɜɢɤɚɯ ɩɟɱɢ 3 ɢ ɩɨɞɚɸɬ ɧɚ 
ɧɢɠɧɸɸ ɤɚɫɤɚɞɧɭɸ ɬɚɪɟɥɤɭ ɤɨɥɨɧɧɵ 4. ɑɚɫɬɶ ɫɵɪɶɹ ɩɨɞɚɟɬɫɹ ɧɚ ɧɢɠɧɸɸ ɤɚɫɤɚɞɧɭɸ 
ɬɚɪɟɥɤɭ ɞɥɹ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɪɟɰɢɪɤɭɥɹɰɢɢ. ɉɨɞ ɧɢɠɧɸɸ ɤɚɫɤɚɞɧɭɸ 
ɬɚɪɟɥɤɭ ɷɬɨɣ ɤɨɥɨɧɧɵ ɩɨɞɚɸɬ ɝɨɪɹɱɢɟ ɝɚɡɵ ɢ ɩɚɪɵ ɩɪɨɞɭɤɬɨɜ ɤɨɤɫɨɜɚɧɢɹ ɢɡ ɤɨɤɫɨɜɵɯ 
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ɤɚɦɟɪ 1 ɢ 11. ȼ ɪɟɡɭɥɶɬɚɬɟ ɤɨɧɬɚɤɬɚ ɫɵɪɶɹ ɫ ɜɨɫɯɨɞɹɳɢɦ ɩɨɬɨɤɨɦ ɝɚɡɨɜ ɢ ɩɚɪɨɜ 
ɩɪɨɞɭɤɬɨɜ ɤɨɤɫɨɜɚɧɢɹ ɫɵɪɶɟ ɧɚɝɪɟɜɚɟɬɫɹ (ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ 390 – 405 °ɋ), ɩɪɢ ɷɬɨɦ 
ɧɢɡɤɨɤɢɩɹɳɢɟ ɟɝɨ ɮɪɚɤɰɢɢ ɢɫɩɚɪɹɸɬɫɹ, ɚ ɬɹɠɟɥɵɟ ɮɪɚɤɰɢɢ ɩɚɪɨɜ ɤɨɧɞɟɧɫɢɪɭɸɬɫɹ ɢ 
ɫɦɟɲɢɜɚɸɬɫɹ ɫ ɫɵɪɶɟɦ, ɨɛɪɚɡɭɹ ɬɚɤ ɧɚɡɵɜɚɟɦɨɟ ɜɬɨɪɢɱɧɨɟ ɫɵɪɶɟ. 

ȼɬɨɪɢɱɧɨɟ ɫɵɪɶɟ ɫ ɧɢɡɚ ɤɨɥɨɧɧɵ 4 ɡɚɛɢɪɚɸɬ ɩɟɱɧɵɦ ɧɚɫɨɫɨɦ ɢ ɧɚɩɪɚɜɥɹɸɬ ɜ 
ɪɟɚɤɰɢɨɧɧɵɟ ɪɚɞɢɚɧɬɧɵɟ ɡɦɟɟɜɢɤɢ ɩɟɱɢ 3 (ɢɯ ɞɜɟ, ɪɚɛɨɬɚɸɬ ɩɚɪɚɥɥɟɥɶɧɨ, ɧɚ ɫɯɟɦɟ 
ɩɨɤɚɡɚɧɚ ɨɞɧɚ). ȼ ɩɟɱɢ 3 ɜɬɨɪɢɱɧɨɟ ɫɵɪɶɟ ɧɚɝɪɟɜɚɟɬɫɹ ɞɨ 490 – 510 °ɋ ɢ ɩɨɫɬɭɩɚɟɬ 
ɱɟɪɟɡ ɱɟɬɵɪɟɯɯɨɞɨɜɵɣ ɤɪɚɧ ɜ ɤɚɦɟɪɭ 1, ɤɚɦɟɪɚ 11 ɜ ɷɬɨ ɜɪɟɦɹ ɧɚɯɨɞɢɬɫɹ ɩɨɞ 
ɪɚɡɝɪɭɡɤɨɣ ɤɨɤɫɚ. ȼɯɨɞɹ ɜ ɧɢɡ ɤɚɦɟɪɵ 1, ɝɨɪɹɱɟɟ ɫɵɪɶɟ ɩɨɫɬɟɩɟɧɧɨ ɡɚɩɨɥɧɹɟɬ ɟɟ; ɬɚɤ 
ɤɚɤ ɨɛɴɟɦ ɤɚɦɟɪɵ ɛɨɥɶɲɨɣ, ɜɪɟɦɹ ɩɪɟɛɵɜɚɧɢɹ ɫɵɪɶɹ ɜ ɧɟɣ ɡɧɚɱɢɬɟɥɶɧɨ, ɬɚɦ ɢ 
ɩɪɨɢɫɯɨɞɢɬ ɤɪɟɤɢɧɝ ɫɵɪɶɹ. ɉɚɪɵ ɩɪɨɞɭɤɬɨɜ ɤɨɤɫɨɜɚɧɢɹ ɧɟɩɪɟɪɵɜɧɨ ɭɯɨɞɹɬ ɢɡ ɤɚɦɟɪɵ 1 

ɜ ɤɨɥɨɧɧɭ 4, ɚ ɭɬɹɠɟɥɟɧɧɵɣ ɨɫɬɚɬɨɤ ɡɚɞɟɪɠɢɜɚɟɬɫɹ ɜ ɤɚɦɟɪɟ. ɀɢɞɤɢɣ ɨɫɬɚɬɨɤ 
ɩɨɫɬɟɩɟɧɧɨ ɩɪɟɜɪɚɳɚɟɬɫɹ ɜ ɤɨɤɫ. 

Ɏɪɚɤɰɢɨɧɢɪɭɸɳɚɹ ɱɚɫɬɶ ɍɁɄ ɜɤɥɸɱɚɟɬ ɨɫɧɨɜɧɭɸ ɪɟɤɬɢɮɢɤɚɰɢɨɧɧɭɸ ɤɨɥɨɧɧɭ 4, 
ɨɬɩɚɪɧɵɟ ɤɨɥɨɧɧɵ 5 ɢ 6, ɮɪɚɤɰɢɨɧɢɪɭɸɳɢɣ ɚɛɫɨɪɛɟɪ 7 ɞɥɹ ɞɟɷɬɚɧɢɡɚɰɢɢ ɝɚɡɨɜ 
ɤɨɤɫɨɜɚɧɢɹ ɢ ɤɨɥɨɧɧɭ ɫɬɚɛɢɥɢɡɚɰɢɢ ɛɟɧɡɢɧɚ 10. 

Ʉɨɥɨɧɧɚ 4 ɪɚɡɞɟɥɟɧɚ ɩɨɥɭɝɥɭɯɨɣ ɬɚɪɟɥɤɨɣ ɧɚ ɞɜɟ ɱɚɫɬɢ: ɧɢɠɧɸɸ, ɤɨɬɨɪɚɹ 
ɹɜɥɹɟɬɫɹ ɤɨɧɞɟɧɫɚɬɨɪɨɦ ɫɦɟɲɟɧɢɹ, ɚ ɧɟ ɨɬɝɨɧɧɨɣ ɫɟɤɰɢɟɣ ɤɨɥɨɧɧɵ, ɢ ɜɟɪɯɧɸɸ, 
ɜɵɩɨɥɧɹɸɳɭɸ ɮɭɧɤɰɢɸ ɤɨɧɰɟɧɬɪɚɰɢɨɧɧɨɣ ɫɟɤɰɢɢ ɪɟɤɬɢɮɢɤɚɰɢɨɧɧɵɯ ɤɨɥɨɧɧ. ȼ 
ɜɟɪɯɧɟɣ ɱɚɫɬɢ 4 ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɪɚɡɞɟɥɟɧɢɟ ɩɪɨɞɭɤɬɨɜ ɤɨɤɫɨɜɚɧɢɹ ɧɚ ɝɚɡ, ɛɟɧɡɢɧ, 
ɥɟɝɤɢɣ ɢ ɬɹɠɟɥɵɣ ɝɚɡɨɣɥɶ. ȼ ɤɨɥɨɧɧɟ 4 ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɪɟɠɢɦ ɪɟɝɭɥɢɪɭɟɬɫɹ ɜɟɪɯɧɢɦ 
ɯɨɥɨɞɧɵɦ ɢ ɩɪɨɦɟɠɭɬɨɱɧɵɦ ɰɢɪɤɭɥɹɰɢɨɧɧɵɦ ɨɪɨɲɟɧɢɹɦ. Ʌɟɝɤɢɣ ɢ ɬɹɠɟɥɵɣ ɝɚɡɨɣɥɶ 
ɜɵɜɨɞɹɬ ɱɟɪɟɡ ɨɬɩɚɪɧɵɟ ɤɨɥɨɧɧɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 5 ɢ 6. Ƚɚɡɵ ɢ ɧɟɫɬɚɛɢɥɶɧɵɣ ɛɟɧɡɢɧ 
ɢɡ ɫɟɩɚɪɚɬɨɪɚ 8 ɩɨɫɬɭɩɚɸɬ ɜ ɮɪɚɤɰɢɨɧɢɪɭɸɳɢɣ ɚɛɫɨɪɛɟɪ 7. ȼ ɜɟɪɯɧɸɸ ɱɚɫɬɶ 
ɚɛɫɨɪɛɟɪɚ 7 ɩɨɞɚɸɬ ɨɯɥɚɠɞɟɧɧɵɣ ɫɬɚɛɢɥɶɧɵɣ ɛɟɧɡɢɧ, ɜ ɧɢɠɧɸɸ ɱɚɫɬɶ ɩɨɞɜɨɞɹɬ ɬɟɩɥɨ 
ɩɨɫɪɟɞɫɬɜɨɦ ɤɢɩɹɬɢɥɶɧɢɤɚ ɫ ɩɚɪɨɜɵɦ ɩɪɨɫɬɪɚɧɫɬɜɨɦ. ɋ ɜɟɪɯɚ ɚɛɫɨɪɛɟɪɚ 7 ɜɵɜɨɞɹɬ 

ɫɭɯɨɣ ɝɚɡ, ɚ ɫɧɢɡɭ – ɧɚɫɵɳɟɧɧɵɣ ɧɟɫɬɚɛɢɥɶɧɵɣ ɛɟɧɡɢɧ, ɤɨɬɨɪɵɣ ɩɨɞɜɟɪɝɚɸɬ 
ɫɬɚɛɢɥɢɡɚɰɢɢ ɜ ɤɨɥɨɧɧɟ 10, ɝɞɟ ɨɬ ɧɟɝɨ ɨɬɝɨɧɹɸɬ ɝɨɥɨɜɤɭ – ɩɪɨɩɚɧ-ɛɭɬɚɧɨɜɭɸ ɮɪɚɤɰɢɸ. 
ɋɬɚɛɢɥɶɧɵɣ ɛɟɧɡɢɧ ɨɯɥɚɠɞɚɸɬ ɜ ɯɨɥɨɞɢɥɶɧɢɤɟ 16, ɨɱɢɳɚɸɬ ɨɬ ɫɟɪɧɢɫɬɵɯ ɫɨɟɞɢɧɟɧɢɣ 
ɳɟɥɨɱɧɨɣ ɩɪɨɦɵɜɤɨɣ ɢ ɜɵɜɨɞɹɬ ɫ ɭɫɬɚɧɨɜɤɢ. 

Ʉɨɤɫɨɜɵɟ ɤɚɦɟɪɵ 1 ɢ 11 ɪɚɛɨɬɚɸɬ ɩɨ ɰɢɤɥɢɱɧɨɦɭ ɝɪɚɮɢɤɭ. ȼ ɧɢɯ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɱɟɪɟɞɭɸɬɫɹ ɰɢɤɥɵ: ɤɨɤɫɨɜɚɧɢɟ, ɨɯɥɚɠɞɟɧɢɟ ɤɨɤɫɚ, ɜɵɝɪɭɡɤɚ ɟɝɨ ɢ 
ɪɚɡɨɝɪɟɜ ɤɚɦɟɪ. Ʉɨɝɞɚ ɤɚɦɟɪɚ 1 ɡɚɩɨɥɧɹɟɬɫɹ ɩɪɢɦɟɪɧɨ ɧɚ 70 – 80 % ɩɨ ɜɵɫɨɬɟ, ɩɨɬɨɤ 
ɫɵɪɶɹ ɫ ɩɨɦɨɳɶɸ ɩɟɪɟɤɥɸɱɚɸɳɢɯ ɤɪɚɧɨɜ ɧɚɩɪɚɜɥɹɸɬ ɜ ɤɚɦɟɪɭ 11. Ɂɚɩɨɥɧɟɧɧɭɸ 
ɤɨɤɫɨɦ ɤɚɦɟɪɭ 1 ɩɪɨɞɭɜɚɸɬ ɜɨɞɹɧɵɦ ɩɚɪɨɦ ɞɥɹ ɭɞɚɥɟɧɢɹ ɠɢɞɤɢɯ ɩɪɨɞɭɤɬɨɜ ɢ 
ɧɟɮɬɹɧɵɯ ɩɚɪɨɜ. ɍɞɚɥɹɟɦɵɟ ɩɪɨɞɭɤɬɵ ɩɨɫɬɭɩɚɸɬ ɫɧɚɱɚɥɚ ɜ ɤɨɥɨɧɧɭ 4. ɉɨɫɥɟ ɬɨɝɨ, ɤɚɤ 
ɬɟɦɩɟɪɚɬɭɪɚ ɤɨɤɫɚ ɩɨɧɢɡɢɬɫɹ ɞɨ 400 – 405 °ɋ, ɩɨɬɨɤ ɩɚɪɨɜ ɨɬɤɥɸɱɚɸɬ ɨɬ ɤɨɥɨɧɧɵ ɢ 
ɧɚɩɪɚɜɥɹɸɬ ɜ ɫɤɪɭɛɛɟɪ (ɧɚ ɪɢɫɭɧɤɟ ɧɟ ɩɨɤɚɡɚɧ). ȼɨɞɹɧɵɦ ɩɚɪɨɦ ɤɨɤɫ ɨɯɥɚɠɞɚɸɬ ɞɨ 
200°ɋ, ɩɨɫɥɟ ɱɟɝɨ ɜ ɤɚɦɟɪɭ ɩɨɞɚɸɬ ɜɨɞɭ. 

Ɂɚɤɨɧɱɢɜ ɨɯɥɚɠɞɟɧɢɟ, ɩɪɢɫɬɭɩɚɸɬ ɤ ɜɵɝɪɭɡɤɟ ɤɨɤɫɚ ɢɡ ɤɚɦɟɪɵ 1 ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɦɟɬɨɞɚ. Ɉɛɨɪɭɞɨɜɚɧɢɟ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɟ ɞɥɹ 
ɝɢɞɪɨɜɵɝɪɭɡɤɢ, ɪɚɡɦɟɳɚɸɬ ɧɚ ɫɩɟɰɢɚɥɶɧɨɣ ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɢ, ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɧɚɞ 
ɤɨɤɫɨɜɵɦɢ ɤɚɦɟɪɚɦɢ. 

Ʉɨɦɩɨɧɨɜɤɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢɡɨɛɪɚɠɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.23. ɇɚ ɪɹɞɟ ɇɉɁ ɢɦɟɸɬɫɹ 
ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɜɵɝɪɭɡɤɢ. 
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ȼɵɝɪɭɡɤɚ ɤɨɤɫɚ ɩɪɨɢɡɜɨɞɹɬ ɜ ɞɜɟ ɫɬɚɞɢɢ. ɇɚ ɩɟɪɜɨɣ ɫɬɚɞɢɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɝɢɞɪɚɜɥɢɱɟɫɤɨɟ ɛɭɪɟɧɢɟ ɰɟɧɬɪɚɥɶɧɨɝɨ ɫɬɜɨɥɚ (ɫɤɜɚɠɢɧɵ) ɜ ɫɥɨɟ ɤɨɤɫɚ. ȼ ɤɚɦɟɪɭ ɱɟɪɟɡ 
ɜɟɪɯɧɢɣ ɥɸɤ ɨɩɭɫɤɚɸɬ ɝɢɞɪɨɪɟɡɚɤ 1, ɩɟɪɟɜɟɞɟɧɧɵɣ ɜ ɩɨɥɨɠɟɧɢɟ «ɛɭɪɟɧɢɟ», ɢ ɫ 
ɩɨɦɨɳɶɸ ɜɨɞɹɧɨɝɨ ɧɚɫɨɫɚ ɩɨɞ ɞɚɜɥɟɧɢɟɦ ɞɨ 18 Ɇɉɚ ɩɨɞɚɸɬ ɜɨɞɭ. 

Ɍɪɢ ɦɨɳɧɵɟ ɫɬɪɭɢ ɜɨɞɵ, ɢɫɬɟɤɚɸɳɢɟ ɢɡ ɛɭɪɢɥɶɧɵɯ ɫɨɩɟɥ, ɪɚɡɪɭɲɚɸɬ ɫɥɨɣ 
ɤɨɤɫɚ, ɫɨɡɞɚɜɚɹ ɫɤɜɨɡɧɨɣ ɤɚɧɚɥ ɞɢɚɦɟɬɪɨɦ ɨɬ 0,6 ɞɨ 1,8 ɦ. ɉɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɩɟɪɜɨɣ 
ɫɬɚɞɢɢ ɝɢɞɪɨɪɟɡɚɤ ɜɵɜɨɞɹɬ ɢɡ ɤɚɦɟɪɵ; ɩɟɪɟɤɥɸɱɚɸɬ ɜ ɩɨɥɨɠɟɧɢɟ «ɨɬɛɨɣɤɚ» ɢ 
ɩɪɢɫɬɭɩɚɸɬ ɤɨ ɜɬɨɪɨɣ ɫɬɚɞɢɢ ɜɵɝɪɭɡɤɢ. ȼɨ ɜɪɟɦɹ ɜɬɨɪɨɣ ɫɬɚɞɢɢ ɜɨɞɚ ɢɫɬɟɤɚɟɬ 
ɝɨɪɢɡɨɧɬɚɥɶɧɨ ɢɡ ɞɜɭɯ ɛɨɤɨɜɵɯ ɫɨɩɟɥ ɝɢɞɪɨɪɟɡɚɤɚ, ɤɨɬɨɪɵɣ ɩɟɪɟɦɟɳɚɟɬɫɹ ɩɨ ɤɚɦɟɪɟ, 
ɫɩɨɫɨɛɫɬɜɭɹ ɩɨɥɧɨɦɭ ɭɞɚɥɟɧɢɸ ɤɨɤɫɚ. 

ɂɡ ɤɚɦɟɪ ɤɨɤɫ ɜɵɝɪɭɠɚɸɬ ɧɚ ɩɪɢɤɚɦɟɪɧɭɸ ɩɥɨɳɚɞɤɭ, ɝɞɟ ɜ ɬɟɱɟɧɢɟ 
ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɜɪɟɦɟɧɢ ɨɬɫɬɚɢɜɚɸɬ ɨɬ ɜɨɞɵ. Ɂɚɬɟɦ ɤɨɤɫ ɩɨɞɚɸɬ ɜ ɞɪɨɛɢɥɤɭ ɢ 
ɤɨɧɜɟɣɟɪɚɦɢ ɨɬɝɪɭɠɚɸɬ ɧɚ ɫɤɥɚɞ. 

Ʉɨɤɫɨɜɭɸ ɤɚɦɟɪɭ, ɢɡ ɤɨɬɨɪɨɣ ɜɵɝɪɭɠɟɧ ɤɨɤɫ, ɨɩɪɟɫɫɨɜɵɜɚɸɬ ɢ ɩɪɨɝɪɟɜɚɸɬ 
ɫɧɚɱɚɥɚ ɨɫɬɪɵɦ ɜɨɞɹɧɵɦ ɩɚɪɨɦ, ɡɚɬɟɦ ɝɨɪɹɱɢɦɢ ɩɚɪɚɦɢ ɩɪɨɞɭɤɬɨɜ ɤɨɤɫɨɜɚɧɢɹ ɢɡ 
ɪɚɛɨɬɚɸɳɟɣ ɤɚɦɟɪɵ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ 360–370°ɋ ɢ ɩɨɫɥɟ ɷɬɨɝɨ ɩɟɪɟɤɥɸɱɚɸɬ ɜ ɪɚɛɨɱɢɣ 
ɰɢɤɥ ɤɨɤɫɨɜɚɧɢɹ. 

 
Ɋɢɫɭɧɨɤ 2.23 – Ʉɨɦɩɨɧɨɜɤɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɜɵɝɪɭɡɤɢ ɤɨɤɫɚ ɢɡ ɤɚɦɟɪ: 

1 – ɝɢɞɪɨɪɟɡɚɤ, 2 – ɛɭɪɢɥɶɧɚɹ ɲɬɚɧɝɚ, 3 – ɥɟɛɟɞɤɚ, 4 – ɜɟɪɬɥɸɝ, 5 – ɧɚɩɨɪɧɵɣ 
ɬɪɭɛɨɩɪɨɜɨɞ, 6 – ɬɚɥɟɜɚɹ ɫɢɫɬɟɦɚ, 7 – ɪɭɤɚɜ, 8 – ɫɥɢɜɧɨɣ ɬɪɭɛɨɩɪɨɜɨɞ 

 

Ɇɚɬɟɪɢɚɥɶɧɵɣ ɛɚɥɚɧɫ ɩɪɨɰɟɫɫɚ 

Ɇɚɬɟɪɢɚɥɶɧɵɣ ɛɚɥɚɧɫ ɩɪɨɰɟɫɫɚ ɡɚɦɟɞɥɟɧɧɨɝɨ ɤɨɤɫɨɜɚɧɢɹ ɪɚɡɥɢɱɧɵɯ ɮɢɪɦ 
ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 2.19. 
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Ɍɚɛɥɢɰɚ 2.19 – Ɇɚɬɟɪɢɚɥɶɧɵɣ ɛɚɥɚɧɫ ɩɪɨɰɟɫɫɚ ɡɚɦɟɞɥɟɧɧɨɝɨ ɤɨɤɫɨɜɚɧɢɹ ɪɚɡɥɢɱɧɵɯ 
ɮɢɪɦ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ 

Ɍɟɯɧɨɥɨɝɢɹ 

Foster 
Wheeller 

Conoco Phillips ɍȽɇɌɍ 

Ʉɚɱɟɫɬɜɨ ɫɵɪɶɹ 

– ɩɥɨɬɧɨɫɬɶ ɩɪɢ 20 °ɋ, ɝ/ɫɦ3 

– ɫɨɞɟɪɠɚɧɢɟ ɫɟɪɵ, % ɦɚɫ. 
– ɤɨɤɫɭɟɦɨɫɬɶ, % ɦɚɫ. 
– ɫɨɞɟɪɠɚɧɢɟ ɦɟɬɚɥɥɨɜ (V/Ni), ppm 

– ɜɹɡɤɨɫɬɶ 

 

1,0074 

3,5 

15,0 

112/37 

ν80 – 2080 ɫɋɬ 

 

0,980 

1,29 

15,4 

54/27 

ν 100 – 356 ɫɋɬ 

 

1,0753 

3,46 

26,0 

290/130 

ȼɍ140-17,7 ºȿ 

Ɇɚɬɟɪɢɚɥɶɧɵɣ ɛɚɥɚɧɫ 

ȼɵɯɨɞ ɩɪɨɞɭɤɬɨɜ, % ɦɚɫ.: 
 

1,86 

 

1,84 

 

1,44 

– ɇ2S 

– ɬɨɩɥɢɜɧɵɣ ɝɚɡ 

– ɫɠɢɠɟɧɧɵɣ ɭɝɥɟɜɨɞɨɪɨɞɧɵɣ ɝɚɡ 

1,1 

3,8 

4,6 

 

}9,5 

 

0,4 

5,5 

6,6 

 

}12,5 

 

}13,2 

– ɧɚɮɬɚ 

– ɥɟɝɤɢɣ ɝɚɡɨɣɥɶ 

– ɬɹɠɟɥɵɣ ɝɚɡɨɣɥɶ 

– ɤɨɤɫ 

14,8 

31,8 

14,0 

29,9 

15,8 

34,6 

8,7 

28,4 

5,0 

22,2 

22,0 

37,6 

 

2.7.2 Ɍɟɯɧɨɥɨɝɢɹ ɩɪɨɤɚɥɢɜɚɧɢɹ ɤɨɤɫɚ 

 

ɇɟɮɬɹɧɨɣ ɤɨɤɫ ɩɟɪɟɞ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɨɬɪɟɛɢɬɟɥɹɦɢ ɩɨɞɜɟɪɝɚɸɬ ɩɪɨɤɚɥɢɜɚɧɢɸ 
– ɬɟɪɦɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɟ ɛɟɡ ɞɨɫɬɭɩɚ ɜɨɡɞɭɯɚ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 1000 – 1500 °ɋ. 
Ɉɫɧɨɜɧɚɹ ɰɟɥɶ ɩɪɨɤɚɥɢɜɚɧɢɹ – ɨɛɟɫɩɟɱɟɧɢɟ ɬɪɟɛɭɟɦɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɤɨɤɫɚ ɩɨ ɮɢɡɢɤɨ-

ɯɢɦɢɱɟɫɤɢɦ ɢ ɦɟɯɚɧɢɱɟɫɤɢɦ ɫɜɨɣɫɬɜɚɦ ɩɭɬɟɦ ɭɞɚɥɟɧɢɹ ɜɥɚɝɢ, ɥɟɬɭɱɢɯ ɜɟɳɟɫɬɜ, 
ɱɚɫɬɢɱɧɨ ɫɟɪɧɢɫɬɵɯ ɫɨɟɞɢɧɟɧɢɣ ɢ ɭɥɭɱɲɟɧɢɹ ɭɝɥɟɪɨɞɧɨɣ ɫɬɪɭɤɬɭɪɵ. 

ɍɫɥɨɜɢɹ ɩɪɨɰɟɫɫɚ ɩɪɨɤɚɥɢɜɚɧɢɹ ɧɟɮɬɹɧɵɯ ɤɨɤɫɨɜ ɡɚɜɢɫɹɬ ɨɬ ɫɜɨɣɫɬɜ ɫɵɪɶɹ. 
Ɇɚɥɨɫɟɪɧɢɫɬɵɣ ɤɨɤɫ ɨɛɵɱɧɨ ɩɪɨɤɚɥɢɜɚɸɬ ɩɪɢ ɦɹɝɤɨɦ ɪɟɠɢɦɟ ɫ ɰɟɥɶɸ ɭɞɚɥɟɧɢɹ 
ɥɟɬɭɱɢɯ ɜɟɳɟɫɬɜ (ɬɟɦɩɟɪɚɬɭɪɚ 1000 – 1300°ɋ, ɜɪɟɦɹ ɩɪɨɤɚɥɢɜɚɧɢɹ 1,0 – 24 ɱ). ɀɟɫɬɤɢɣ 
ɪɟɠɢɦ (ɬɟɦɩɟɪɚɬɭɪɚ 1400 – 1500°ɋ, ɜɪɟɦɹ ɩɪɨɤɚɥɢɜɚɧɢɹ 1 – 2 ɱ) ɨɛɟɫɩɟɱɢɜɚɟɬ ɬɚɤɠɟ 
ɭɞɚɥɟɧɢɟ ɫɟɪɵ ɢ ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɨɛɟɫɫɟɪɢɜɚɧɢɹ ɤɨɤɫɨɜ. 

ɇɚ ɪɢɫɭɧɤɟ 2.24 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɯɟɦɚ ɩɪɨɤɚɥɢɜɚɧɢɹ ɤɨɤɫɚ. 
ɋɵɪɨɣ ɤɨɤɫ ɢɡ ɛɭɧɤɟɪɚ 1 ɱɟɪɟɡ ɩɢɬɚɬɟɥɶ 2 ɩɪɨɯɨɞɢɬ ɩɨ ɥɟɧɬɨɱɧɨɦɭ ɤɨɧɜɟɣɟɪɭ 3, 

ɩɨɩɚɞɚɟɬ ɜ ɞɪɨɛɢɥɤɭ 5, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ ɟɝɨ ɢɡɦɟɥɶɱɟɧɢɟ. Ⱦɚɥɟɟ ɢɡɦɟɥɶɱɟɧɧɵɣ ɤɨɤɫ 
ɩɨɫɬɭɩɚɟɬ ɜ ɧɚɤɨɩɢɬɟɥɶɧɵɣ ɛɭɧɤɟɪ 6, ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ ɜɟɫɵ-ɞɨɡɚɬɨɪ 7 ɢ ɜɯɨɞɢɬ ɜ ɩɟɱɶ 8, 
ɝɞɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɨɤɚɥɢɜɚɧɢɟ ɤɨɤɫɚ. Ɂɚɬɟɦ ɩɪɨɤɚɥɟɧɧɵɣ ɤɨɤɫ ɨɯɥɚɠɞɚɸɬ ɜ 
ɨɯɥɚɞɢɬɟɥɟ 10 ɢ ɜɵɜɨɞɹɬ ɱɟɪɟɡ ɛɭɧɤɟɪ 12 ɜ ɜɚɝɨɧ 13. Ʉɨɤɫɨɜɭɸ ɩɵɥɶ ɭɥɚɜɥɢɜɚɸɬ ɢ 
ɞɨɠɢɝɚɸɬ ɜ ɩɟɱɢ 15. ɉɪɨɞɭɤɬɵ ɫɝɨɪɚɧɢɹ ɭɯɨɞɹɬ ɜ ɞɵɦɨɜɭɸ ɬɪɭɛɭ. 
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Ɋɢɫɭɧɨɤ 2.24 – ɋɯɟɦɚ ɩɪɨɤɚɥɢɜɚɧɢɹ ɤɨɤɫɚ 

1 – ɛɭɧɤɟɪ ɫɵɪɨɝɨ ɤɨɤɫɚ, 2 – ɩɢɬɚɬɟɥɶ, 3 – ɥɟɧɬɨɱɧɵɣ ɤɨɧɜɟɣɟɪ, 4 – ɩɢɬɚɬɟɥɶ,  
5 – ɞɪɨɛɢɥɤɚ, 6 – ɛɭɧɤɟɪ-ɧɚɤɨɩɢɬɟɥɶ, 7 – ɜɟɫɵ-ɞɨɡɚɬɨɪ, 8 –ɩɟɱɶ ɛɚɪɚɛɚɧɧɨɝɨ ɬɢɩɚ,  

9 – ɝɨɪɟɥɤɚ, 10 – ɨɯɥɚɞɢɬɟɥɶ ɤɨɤɫɚ, 11 – ɭɡɟɥ ɨɛɦɚɫɥɢɜɚɧɢɹ, 12 – ɛɭɧɤɟɪ ɩɪɨɤɚɥɟɧɧɨɝɨ 
ɤɨɤɫɚ, 13 – ɜɚɝɨɧ-ɯɨɩɩɟɪ, 14 – ɰɢɤɥɨɧ, 15 – ɩɟɱɶ ɞɨɠɢɝɚ, 16 – ɝɢɥɶɨɬɢɧɧɚɹ ɡɚɫɥɨɧɤɚ,  

17 – ɤɨɬɟɥ-ɭɬɢɥɢɡɚɬɨɪ. 
ɉɨɬɨɤɢ: I – ɫɵɪɨɣ ɤɨɤɫ, II – ɩɪɨɤɚɥɟɧɧɵɣ ɤɨɤɫ, III – ɜɨɞɚ, IV – ɜɨɡɞɭɯ, V – ɬɨɩɥɢɜɧɵɣ ɝɚɡ, 

VI – ɞɵɦɨɜɵɟ ɝɚɡɵ, VII – ɩɟɪɟɝɪɟɬɵɣ ɩɚɪ, VIII – ɨɛɦɚɫɥɢɜɚɸɳɢɣ ɩɪɨɞɭɤɬ 

 

2.8 ɉɪɨɢɡɜɨɞɫɬɜɨ ɛɢɬɭɦɨɜ 

 

Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ 

ɐɟɥɶɸ ɩɪɨɰɟɫɫɚ ɹɜɥɹɟɬɫɹ ɩɨɥɭɱɟɧɢɟ ɛɢɬɭɦɨɜ. ɉɪɨɜɟɞɟɧɢɟ ɩɪɨɰɟɫɫɚ 
ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɨɤɢɫɥɟɧɢɢ ɫɵɪɶɹ ɤɢɫɥɨɪɨɞɨɦ ɜɨɡɞɭɯɚ (ɬɹɠɟɥɵɟ ɨɫɬɚɬɤɢ ɩɟɪɟɪɚɛɨɬɤɢ 
ɧɟɮɬɢ, ɢɯ ɫɦɟɫɢ ɫ ɪɚɡɥɢɱɧɵɦɢ ɷɤɫɬɪɚɤɬɚɦɢ, ɫɦɨɥɚɦɢ ɢɥɢ ɞɪɭɝɢɦɢ ɬɹɠɟɥɵɦɢ 
ɩɪɨɞɭɤɬɚɦɢ ɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɢ) ɞɨ ɛɢɬɭɦɚ. Ɋɟɚɤɰɢɹ ɩɪɨɬɟɤɚɟɬ ɩɨ ɪɚɞɢɤɚɥɶɧɨɦɭ 
ɦɟɯɚɧɢɡɦɭ ɜ ɞɜɭɯ ɨɫɧɨɜɧɵɯ ɧɚɩɪɚɜɥɟɧɢɹɯ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 180 – 300 °ɋ, ɪɚɫɯɨɞɟ 
ɜɨɡɞɭɯɚ 2,8-5,5 ɦ3/(ɦ2*ɦɢɧ) ɢ ɞɚɜɥɟɧɢɢ 0,3 – 0,8 Ɇɩɚ: 

ɍɝɥɟɜɨɞɨɪɨɞɵ    Ʉɢɫɥɨɬɵ    Ɉɤɫɨɤɢɫɥɨɬɵ    Ⱥɫɮɚɥɶɬɨɝɟɧɨɜɵɟ ɤɢɫɥɨɬɵ 

ɍɝɥɟɜɨɞɨɪɨɞɵ    ɋɦɨɥɵ    Ⱥɫɮɚɥɶɬɟɧɵ    Ʉɚɪɛɟɧɵ     Ʉɚɪɛɨɢɞɵ 

ɇɚɢɛɨɥɟɟ ɩɪɢɝɨɞɧɵɦɢ ɫɱɢɬɚɸɬɫɹ ɬɹɠɟɥɵɟ ɚɫɮɚɥɶɬɨ-ɫɦɨɥɢɫɬɵɟ ɧɟɮɬɢ, ɫɨɫɬɚɜɵ 
ɤɨɬɨɪɵɯ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɭɫɥɨɜɢɸ: 

Ⱥ + ɋ – 2,5 ɉ ≥ 8, 
ɝɞɟ Ⱥ, ɋ, ɉ – ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫɨɞɟɪɠɚɧɢɟ ɚɫɮɚɥɶɬɟɧɨɜ, ɫɦɨɥ ɢ ɩɚɪɚɮɢɧɨɜ, % ɦɚɫ. 

 

ɇɚ ɩɪɨɬɟɤɚɧɢɟ ɩɪɨɰɟɫɫɚ ɨɤɢɫɥɟɧɢɹ ɫɭɳɟɫɬɜɟɧɧɨɟ ɜɥɢɹɧɢɟ ɨɤɚɡɵɜɚɸɬ 
ɫɥɟɞɭɸɳɢɟ ɮɚɤɬɨɪɵ: 

1) ɉɪɢɪɨɞɚ ɫɵɪɶɹ (ɑɟɦ ɛɨɥɶɲɟ ɫɨɞɟɪɠɚɧɢɢɟ ɜ ɢɫɯɨɞɧɨɣ ɧɟɮɬɢ ɚɫɮɚɥɶɬɨ-

ɫɦɨɥɢɫɬɵɯ ɤɨɦɩɨɧɟɧɬɨɜ, ɱɟɦ ɜɵɲɟ ɨɬɧɨɲɟɧɢɟ ɚɫɮɚɥɶɬɟɧɨɜ ɤ ɫɦɨɥɚɦ ɢ ɦɟɧɶɲɟ 
ɫɨɞɟɪɠɚɧɢɟ ɬɜɟɪɞɵɯ ɩɚɪɚɮɢɧɨɜ, ɬɟɦ ɜɵɲɟ ɤɚɱɟɫɬɜɨ ɩɨɥɭɱɚɟɦɵɯ ɛɢɬɭɦɨɜ). 
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2) ɂɫɯɨɞɧɚɹ ɭɫɥɨɜɧɚɹ ɜɹɡɤɨɫɬɶ ɝɭɞɪɨɧɚ, ɡɚɜɢɫɹɳɚɹ ɨɬ ɫɨɞɟɪɠɚɧɢɹ ɜ ɧɟɦ ɦɚɫɟɥ, 
ɫɦɨɥɢɫɬɵɯ ɫɨɟɞɢɧɟɧɢɣ ɢ ɚɫɮɚɥɶɬɟɧɨɜ. 

3) Ɍɟɦɩɟɪɚɬɭɪɚ ɨɤɢɫɥɟɧɢɹ (ɑɟɦ ɜɵɲɟ ɬɟɦɩɟɪɚɬɭɪɚ, ɩɪɢ ɤɨɬɨɪɨɣ ɩɪɨɯɨɞɢɬ 
ɩɪɨɰɟɫɫ ɨɤɢɫɥɟɧɢɹ, ɬɟɦ ɛɨɥɶɲɟ ɪɟɚɤɰɢɹ ɢɞɟɬ ɩɨ ɥɢɧɢɢ ɨɛɪɚɡɨɜɚɧɢɹ ɚɫɮɚɥɶɬɟɧɨɜ, 
ɤɚɪɛɟɧɨɜ, ɤɚɪɛɨɢɞɨɜ). 

4) Ɋɚɫɯɨɞ ɜɨɡɞɭɯɚ (ɍɜɟɥɢɱɟɧɢɟ ɪɚɫɯɨɞɚ ɜɨɡɞɭɯɚ ɞɨ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɩɪɟɞɟɥɚ 
ɜɟɞɟɬ ɤ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɦɭ ɩɨɜɵɲɟɧɢɸ ɫɤɨɪɨɫɬɢ ɨɤɢɫɥɟɧɢɹ). 

5) Ⱦɚɜɥɟɧɢɟ ɜ ɡɨɧɟ ɪɟɚɤɰɢɢ (ɉɨɜɵɲɟɧɧɨɟ ɞɚɜɥɟɧɢɹ ɜ ɡɨɧɟ ɪɟɚɤɰɢɢ ɫɨɤɪɚɳɚɟɬ 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɤɢɫɥɟɧɢɹ, ɭɥɭɱɲɚɟɬ ɞɢɮɮɭɡɢɸ ɤɢɫɥɨɪɨɞɚ ɜ ɠɢɞɤɭɸ ɮɚɡɭ, ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɢɧɬɟɪɜɚɥ ɩɥɚɫɬɢɱɧɨɫɬɢ ɩɨɥɭɱɚɟɦɵɯ ɛɢɬɭɦɨɜ). 

6) ɉɨɞɨɝɪɟɜ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ, ɩɨɞɚɜɚɟɦɨɝɨ ɧɚ ɨɤɢɫɥɟɧɢɟ. 
7) ɍɪɨɜɟɧɶ ɠɢɞɤɨɣ ɮɚɡɵ ɜ ɨɤɢɫɥɢɬɟɥɶɧɨɣ ɤɨɥɨɧɧɟ (ɍɜɟɥɢɱɟɧɢɟ ɫɬɨɥɛɚ ɠɢɞɤɨɫɬɢ 

ɜ ɨɤɢɫɥɢɬɟɥɟ ɩɨɜɵɲɚɟɬ ɬɟɦɩɟɪɚɬɭɪɭ ɪɚɡɦɹɝɱɟɧɢɹ ɛɢɬɭɦɚ ɢ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɨɰɟɫɫɚ). 

 

ɉɪɨɞɭɤɬɵ 

Ɉɫɧɨɜɧɵɦɢ ɩɪɨɞɭɤɬɚɦɢ ɹɜɥɹɸɬɫɹ ɞɨɪɨɠɧɵɟ ɢ ɫɬɪɨɢɬɟɥɶɧɵɟ ɛɢɬɭɦɵ, ɩɨɛɨɱɧɵɦɢ 
ɩɪɨɞɭɤɬɚɦɢ – ɝɚɡɵ ɨɤɢɫɥɟɧɢɹ, ɠɢɞɤɢɣ ɨɬɝɨɧ («ɱɟɪɧɵɣ ɫɨɥɹɪ»). 

 

Ɍɚɛɥɢɰɚ 2.20 – Ɇɚɬɟɪɢɚɥɶɧɵɣ ɛɚɥɚɧɫ ɩɪɨɰɟɫɫɚ ɨɤɢɫɥɟɧɢɹ ɝɭɞɪɨɧɚ ɜ ɩɭɫɬɨɬɟɥɨɣ 
ɤɨɥɨɧɧɟ 
ɉɨɤɚɡɚɬɟɥɶ % ɦɚɫɫ 
ɉɪɢɯɨɞ:  
Ƚɭɞɪɨɧ 100,00 
ȼɨɡɞɭɯ 12,54 
ɂɬɨɝɨ: 112,54 
Ɋɚɫɯɨɞ:  
ɇɟɮɬɟɛɢɬɭɦ 97,40 
Ƚɚɡɵ ɨɤɢɫɥɟɧɢɹ 13,30 
Ɉɬɝɨɧ («ɱɟɪɧɵɣ ɫɨɥɹɪ») 1,70 
ɉɨɬɟɪɢ 0,14 
ɂɬɨɝɨ: 112,54 

 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɫɯɟɦɵ ɩɪɨɰɟɫɫɚ 

Ɉɤɢɫɥɟɧɢɟ ɝɭɞɪɨɧɚ ɞɨ ɛɢɬɭɦɚ ɩɭɬɟɦ ɩɪɨɞɭɜɤɢ ɜɨɡɞɭɯɚ ɱɟɪɟɡ ɫɥɨɣ ɠɢɞɤɨɫɬɢ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɨɤɢɫɥɢɬɟɥɶɧɵɯ ɚɩɩɚɪɚɬɚɯ ɪɚɡɥɢɱɧɨɝɨ ɬɢɩɚ: 

ɚ) ɤɭɛɚɯ (ɢɡ-ɡɚ ɧɢɡɤɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ, ɜɵɫɨɤɨɣ ɦɟɬɚɥɥɨɟɦɤɨɫɬɢ ɢ 
ɩɨɜɵɲɟɧɧɨɣ ɩɨɠɚɪɨɨɩɚɫɧɨɫɬɢ ɩɪɢɦɟɧɟɧɢɟ ɨɤɢɫɥɢɬɟɥɶɧɵɯ ɤɭɛɨɜ ɧɟɷɤɨɧɨɦɢɱɧɨ ɢ 
ɛɟɫɩɟɪɫɩɟɤɬɢɜɧɨ); 

ɛ) ɧɟɨɛɨɝɪɟɜɚɟɦɵɯ ɬɪɭɛɱɚɬɵɯ (ɡɦɟɟɜɢɤɨɜɵɯ) ɪɟɚɤɬɨɪɚɯ (ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɨ 
ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɬɪɨɢɬɟɥɶɧɵɯ ɛɢɬɭɦɨɜ); 

ɜ) ɩɪɨɢɡɜɨɞɫɬɜɨ ɛɢɬɭɦɨɜ ɦɟɬɨɞɨɦ ɨɤɢɫɥɟɧɢɹ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɜ ɤɚɱɟɫɬɜɟ 
ɨɤɢɫɥɢɬɟɥɶɧɨɝɨ ɚɩɩɚɪɚɬɚ ɬɪɭɛɱɚɬɨɝɨ ɪɟɚɤɬɨɪɚ; 

ɝ) ɩɭɫɬɨɬɟɥɨɣ ɤɨɥɨɧɧɟ. ɇɚ ɪɢɫɭɧɤɟ 2.25 ɩɪɟɞɫɬɚɜɥɟɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ 
ɭɫɬɚɧɨɜɤɢ ɩɨ ɨɤɢɫɥɟɧɢɸ ɝɭɞɪɨɧɚ ɜ ɛɢɬɭɦɵ. 
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Ɋɢɫɭɧɨɤ 2.25 – Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɩɨ ɨɤɢɫɥɟɧɢɸ ɝɭɞɪɨɧɚ ɜ ɛɢɬɭɦɵ 

 

Ƚɭɞɪɨɧ ɫ ɭɫɬɚɧɨɜɨɤ ȺȼɌ ɱɟɪɟɡ ɪɟɝɭɥɢɪɭɸɳɢɣ ɤɥɚɩɚɧ ɩɨɞɚɟɬɫɹ ɜ ɪɟɚɤɬɨɪ Ʉ-1, ɝɞɟ 
ɩɪɨɢɫɯɨɞɢɬ ɟɝɨ ɨɤɢɫɥɟɧɢɟ ɤɢɫɥɨɪɨɞɨɦ ɜɨɡɞɭɯɚ. ȼɨɡɞɭɯ ɜ ɤɨɥɨɧɧɭ ɩɨɞɚɟɬɫɹ ɱɟɪɟɡ 
ɜɥɚɝɨɨɬɞɟɥɢɬɟɥɶ ȿ-2. ɇɟ ɜɫɬɭɩɢɜɲɢɣ ɜ ɪɟɚɤɰɢɸ ɜɨɡɞɭɯ, ɝɚɡɨɨɛɪɚɡɧɵɟ ɢ ɠɢɞɤɢɟ 
ɩɪɨɞɭɤɬɵ ɨɤɢɫɥɟɧɢɹ ɩɨɫɬɭɩɚɸɬ ɜ ɫɪɟɞɧɸɸ ɱɚɫɬɶ ɤɨɥɨɧɧ Ʉ-2, ɪɚɛɨɬɚɸɳɭɸ ɤɚɤ ɜɵɧɨɫɧɚɹ 
ɫɟɤɰɢɹ ɫɟɩɚɪɚɰɢɢ, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ ɨɬɞɟɥɟɧɢɟ ɝɚɡɨɨɛɪɚɡɧɨɣ ɮɚɡɵ ɨɬ ɠɢɞɤɨɣ. Ƚɚɡɨɜɚɹ 
ɮɚɡɚ (ɥɟɝɤɢɟ ɩɪɨɞɭɤɬɵ ɨɤɢɫɥɟɧɢɹ, ɧɟ ɜɫɬɭɩɢɜɲɢɣ ɜ ɪɟɚɤɰɢɸ ɜɨɡɞɭɯ ɢ ɜɨɞɹɧɵɟ ɩɚɪɵ) 
ɜɵɜɨɞɢɬɫɹ ɫ ɜɟɪɯɚ ɤɨɥɨɧɧ Ʉ-2 ɢ ɩɨɫɬɭɩɚɟɬ ɜ ɫɟɩɚɪɚɬɨɪ Ʉɋ-1, ɚ ɡɚɬɟɦ ɧɚ ɛɥɨɤ 
ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ ɝɚɡɨɜ ɨɤɢɫɥɟɧɢɹ. Ȼɢɬɭɦ ɢɡ ɤɨɥɨɧɧɵ Ʉ-1 ɩɨɫɬɭɩɚɟɬ ɜ ɤɨɥɨɧɧɭ Ʉ-2 ɫ 
ɬɟɦɩɟɪɚɬɭɪɨɣ ɧɟ ɛɨɥɟɟ 290 ºɋ. Ȼɢɬɭɦ ɫ ɧɢɡɚ ɤɨɥɨɧɧɵ Ʉ-2 ɨɬɤɚɱɢɜɚɟɬɫɹ ɧɚɫɨɫɨɦ ɇ-2, ɇ-

3 ɜ ɛɢɬɭɦɨɪɚɡɞɚɬɨɱɧɢɤɢ ɛɢɬɭɦɧɨɣ ɷɫɬɚɤɚɞɵ. Ɍɟɦɩɟɪɚɬɭɪɚ ɛɢɬɭɦɚ ɩɪɢ ɡɚɤɚɱɤɟ ɜ 
ɛɢɬɭɦɨɪɚɡɞɚɬɨɱɧɢɤɢ ɞɨɥɠɧɚ ɛɵɬɶ ɜ ɩɪɟɞɟɥɚɯ 180-210 ºɋ. ȼɡɪɵɜɨɛɟɡɨɩɚɫɧɨɫɬɶ 
ɩɪɨɰɟɫɫɚ ɨɤɢɫɥɟɧɢɹ ɛɢɬɭɦɚ ɦɨɠɟɬ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɚ ɥɢɛɨ ɩɭɬɟɦ ɩɨɞɞɟɪɠɚɧɢɹ 
ɬɟɦɩɟɪɚɬɭɪɵ ɩɨɜɟɪɯɧɨɫɬɢ ɠɢɞɤɨɣ ɮɚɡɵ ɧɢɠɟ ɛɟɡɨɩɚɫɧɨɣ, ɥɢɛɨ ɩɭɬɟɦ ɩɨɞɞɟɪɠɚɧɢɹ 
ɤɨɧɰɟɧɬɪɚɰɢɢ ɤɢɫɥɨɪɨɞɚ ɧɢɠɟ ɞɨɩɭɫɬɢɦɨɣ (ɜ ɝɨɪɹɱɢɯ ɝɚɡɚɯ ɧɟ ɛɨɥɟɟ 8%, ɜ 
ɨɯɥɚɠɞɟɧɧɵɯ ɝɚɡɚɯ ɨɤɢɫɥɟɧɢɹ ɧɟ ɛɨɥɟɟ 10%). 

Ʉɨɦɛɢɧɢɪɨɜɚɧɧɨɟ ɩɪɢɦɟɧɟɧɢɟ ɧɚ ɨɞɧɨɣ ɛɢɬɭɦɧɨɣ ɭɫɬɚɧɨɜɤɟ ɪɟɚɤɬɨɪɨɜ ɞɜɭɯ 
ɬɢɩɨɜ ɩɨɡɜɨɥɹɟɬ ɨɞɧɨɜɪɟɦɟɧɧɨ ɩɨɥɭɱɚɬɶ ɪɚɡɧɵɟ ɦɚɪɤɢ ɛɢɬɭɦɨɜ ɢ ɛɨɥɟɟ ɩɨɥɧɨ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɬɟɩɥɨ ɪɟɚɤɰɢɢ ɢ ɨɬɯɨɞɹɳɢɯ ɩɨɬɨɤɨɜ. 

Ⱥɩɩɚɪɚɬɭɪɚ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟ 

Ɉɤɢɫɥɢɬɟɥɶ ɤɨɥɨɧɧɨɝɨ ɬɢɩɚ ɢɦɟɟɬ ɞɢɚɦɟɬɪ 3358 ɦɦ ɢ ɜɵɫɨɬɭ 23200 ɦɦ. Ⱦɢɚɦɟɬɪ 
ɛɨɥɟɟ 3,5 ɦ ɧɟɰɟɥɟɫɨɨɛɪɚɡɟɧ, ɬɚɤ ɤɚɤ ɜ ɛɨɥɶɲɨɦ ɫɟɱɟɧɢɢ ɬɪɭɞɧɨ ɨɫɭɳɟɫɬɜɢɬɶ 
ɪɚɜɧɨɦɟɪɧɨɟ ɞɢɫɩɟɪɝɢɪɨɜɚɧɢɟ ɜɨɡɞɭɯɚ. ȼɨɡɞɭɯ ɜɜɨɞɢɬɫɹ ɱɟɪɟɡ ɦɚɬɨɱɧɢɤ ɜ ɧɢɠɧɟɣ 
ɱɚɫɬɢ ɚɩɩɚɪɚɬɚ, ɩɪɨɞɭɤɬ ɩɨɞɚɟɬɫɹ ɜ ɫɟɪɟɞɢɧɭ ɤɨɥɨɧɧɵ ɢ ɜɵɜɨɞɢɬɫɹ ɫɧɢɡɭ (ɪɢɫɭɧɨɤ 
2.26). 

 
Ɋɢɫɭɧɨɤ 2.26 – Ɉɤɢɫɥɢɬɟɥɶ ɤɨɥɨɧɧɨɝɨ ɬɢɩɚ. 1 – ɤɨɪɩɭɫ; 2 – ɲɬɭɰɟɪ ɞɥɹ ɜɜɨɞɚ ɝɭɞɪɨɧɚ;  
3 – ɲɬɭɰɟɪ ɞɥɹ ɜɜɨɞɚ ɜɨɡɞɭɯɚ ɫ ɪɚɫɩɪɟɞɟɥɢɬɟɥɟɦ; 4 – ɲɬɭɰɟɪ ɞɥɹ ɜɵɜɨɞɚ ɩɪɨɞɭɤɬɚ;  

5 – ɲɬɭɰɟɪ ɞɥɹ ɜɵɜɨɞɚ ɝɚɡɨɜ ɨɤɢɫɥɟɧɢɹ 
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ȼ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɧɚ ɧɟɤɨɬɨɪɵɯ ɇɉɁ ɩɪɨɜɟɞɟɧɚ ɦɨɞɟɪɧɢɡɚɰɢɹ ɢ ɩɟɪɟɨɛɜɹɡɤɚ 
ɞɟɣɫɬɜɭɸɳɢɯ ɨɤɢɫɥɢɬɟɥɶɧɵɯ ɤɨɥɨɧɧ ɫ ɰɟɥɶɸ ɩɨɜɵɲɟɧɢɹ ɫɬɟɩɟɧɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɤɢɫɥɨɪɨɞɚ ɜɨɡɞɭɯɚ ɩɪɢ ɩɨɥɭɱɟɧɢɢ ɜɵɫɨɤɨɩɥɚɜɤɢɯ ɛɢɬɭɦɨɜ. ɋɸɞɚ ɫɥɟɞɭɟɬ ɨɬɧɟɫɬɢ 
ɫɨɡɞɚɧɢɟ ɤɨɥɨɧɧ ɫ ɜɧɭɬɪɟɧɧɢɦ ɢɥɢ ɧɚɪɭɠɧɵɦ ɪɚɡɞɟɥɟɧɢɟɦ ɡɨɧ ɪɟɚɤɰɢɢ ɢ ɫɟɩɚɪɚɰɢɢ ɢ 
ɤɨɥɨɧɧ ɫ ɤɜɟɧɱɢɧɝ-ɫɟɤɰɢɟɣ (ɪɢɫɭɧɨɤ 2.27). 

 
Ɋɢɫɭɧɨɤ 2.27 – ɋɯɟɦɵ ɦɨɞɟɪɧɢɡɚɰɢɨɧɧɵɯ ɤɨɥɨɧɧ: ɫ ɨɞɧɨɣ ɢ ɞɜɭɦɹ ɤɜɟɧɱɢɧɝ-ɫɟɤɰɢɹɦɢ; 

ɫ ɫɢɬɱɚɬɵɦɢ ɬɚɪɟɥɤɚɦɢ; ɫ ɩɟɪɟɦɟɲɢɜɚɸɳɢɦ ɭɫɬɪɨɣɫɬɜɨɦ; ɫ ɜɧɭɬɪɟɧɧɢɦ ɫɬɚɤɚɧɨɦ 

 

Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɩɪɨɰɟɫɫɚ ɨɤɢɫɥɟɧɢɹ ɫ ɤɜɟɧɱɢɧɝ-ɫɟɤɰɢɟɣ 
ɩɪɟɜɨɫɯɨɞɹɬ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɩɨɤɚɡɚɬɟɥɢ, ɯɚɪɚɤɬɟɪɧɵɟ ɞɥɹ ɞɪɭɝɢɯ ɨɤɢɫɥɢɬɟɥɶɧɵɯ 
ɚɩɩɚɪɚɬɨɜ. 

Ɍɪɭɛɱɚɬɵɣ ɪɟɚɤɬɨɪ – ɚɩɩɚɪɚɬ ɫ ɜɟɪɬɢɤɚɥɶɧɨ ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɬɪɭɛɤɚɦɢ, 
ɫɨɟɞɢɧɟɧɧɵɦɢ «ɤɚɥɚɱɚɦɢ» ɜ ɧɟɩɪɟɪɵɜɧɵɣ ɡɦɟɟɜɢɤ. Ɉɤɢɫɥɟɧɢɟ ɜ ɪɟɚɤɬɨɪɟ ɩɪɨɬɟɤɚɟɬ ɜ 
ɭɫɥɨɜɢɹɯ ɢɧɬɟɧɫɢɜɧɨɝɨ ɩɟɪɟɦɟɲɢɜɚɧɢɹ ɫɵɪɶɹ ɫ ɜɨɡɞɭɯɨɦ ɡɚ ɫɱɟɬ ɜɵɫɨɤɢɯ ɫɤɨɪɨɫɬɟɣ 
ɪɟɚɤɰɢɨɧɧɨɣ ɫɦɟɫɢ. ȼɟɪɬɢɤɚɥɶɧɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ ɬɪɭɛ ɩɪɟɩɹɬɫɬɜɭɟɬ ɪɚɫɫɥɨɟɧɢɸ 
ɝɚɡɨɜɨɣ ɢ ɠɢɞɤɨɣ ɮɚɡ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɭɥɭɱɲɚɟɬ ɭɫɥɨɜɢɹ ɢɯ ɤɨɧɬɚɤɬɚ (ɪɢɫɭɧɨɤ 2.28). 

 
Ɋɢɫɭɧɨɤ 2.28 – Ⱦɜɭɯɩɨɬɨɱɧɵɣ ɱɟɬɵɪɟɯɫɟɤɰɢɨɧɧɵɣ ɬɪɭɛɱɚɬɵɣ ɪɟɚɤɬɨɪ.  

I – ɪɟɚɤɰɢɨɧɧɵɟ ɬɪɭɛɵ; 2 – ɤɨɠɭɯ; 3 -ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɣ ɜɨɡɞɭɲɧɵɣ ɤɨɪɨɛ;  
4 – ɜɟɧɬɢɥɹɬɨɪ; 5 – ɨɩɨɪɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ 
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ɋɴɟɦ ɬɟɩɥɚ, ɜɵɞɟɥɹɸɳɟɝɨɫɹ ɩɪɢ ɨɤɢɫɥɟɧɢɢ, ɩɪɨɢɡɜɨɞɢɬɫɹ ɜɨɡɞɭɯɨɦ, 
ɩɨɞɚɜɚɟɦɵɦ ɜɟɧɬɢɥɹɬɨɪɚɦɢ. Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɩɪɚɜɥɟɧɧɨɝɨ ɞɜɢɠɟɧɢɹ ɜɨɡɞɭɯɚ ɬɪɭɛɵ 
ɪɟɚɤɬɨɪɚ ɩɨɦɟɳɚɸɬ ɜ ɨɛɳɢɣ ɦɟɬɚɥɥɢɱɟɫɤɢɣ ɤɨɠɭɯ (ɞɥɹ ɪɟɚɤɬɨɪɚ ɫ ɬɪɭɛɚɦɢ ɞɢɚɦɟɬɪɨɦ 
150 ɦɦ) ɥɢɛɨ ɤɚɠɞɭɸ ɬɪɭɛɭ ɨɬɞɟɥɶɧɨ ɩɨɦɟɳɚɸɬ ɜ ɤɨɠɭɯ (ɞɥɹ ɪɟɚɤɬɨɪɚ ɫ ɬɪɭɛɚɦɢ 
ɞɢɚɦɟɬɪɨɦ 200 ɦɦ). 

 

2.9 Ʉɚɬɚɥɢɬɢɱɟɫɤɢɣ ɪɢɮɨɪɦɢɧɝ 

 

Ʉɚɬɚɥɢɬɢɱɟɫɤɢɣ ɪɢɮɨɪɦɢɧɝ ɛɟɧɡɢɧɨɜ ɹɜɥɹɟɬɫɹ ɜɚɠɧɟɣɲɢɦ ɩɪɨɰɟɫɫɨɦ 
ɫɨɜɪɟɦɟɧɧɨɣ ɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɢ ɢ ɧɟɮɬɟɯɢɦɢɢ. ɉɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɪɨɰɟɫɫ 
ɩɪɟɜɪɚɳɟɧɢɹ ɧɢɡɤɨɨɤɬɚɧɨɜɨɝɨ ɩɪɹɦɨɝɨɧɧɨɝɨ ɛɟɧɡɢɧɚ ɚɬɦɨɫɮɟɪɧɨɣ ɩɟɪɟɝɨɧɤɢ ɫ 
ɩɨɦɨɳɶɸ ɫɟɥɟɤɬɢɜɧɨɝɨ ɤɚɬɚɥɢɡɚɬɨɪɚ ɢ ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɜɨɞɨɪɨɞɚ ɜ ɜɵɫɨɤɨɨɤɬɚɧɨɜɵɣ 
ɛɟɧɡɢɧ ɢɥɢ ɜ ɤɨɦɩɨɧɟɧɬɵ ɞɥɹ ɤɨɦɩɚɭɧɞɢɪɨɜɚɧɢɹ ɚɜɢɚɛɟɧɡɢɧɚ; ɚɪɨɦɚɬɢɱɟɫɤɢɟ 
ɭɝɥɟɜɨɞɨɪɨɞɵ – ɫɵɪɶɟ ɞɥɹ ɧɟɮɬɟɯɢɦɢɱɟɫɤɨɝɨ ɫɢɧɬɟɡɚ; ɜɨɞɨɪɨɞɨɫɨɞɟɪɠɚɳɢɣ ɝɚɡ – 

ɬɟɯɧɢɱɟɫɤɢɣ ɜɨɞɨɪɨɞ, ɢɫɩɨɥɶɡɭɟɦɵɣ ɜ ɝɢɞɪɨɝɟɧɢɡɚɰɢɨɧɧɵɯ ɩɪɨɰɟɫɫɚɯ 
ɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɢ. ɍɫɬɚɧɨɜɤɢ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɪɢɮɨɪɦɢɧɝɚ ɢɦɟɸɬɫɹ ɩɪɚɤɬɢɱɟɫɤɢ ɧɚ 
ɜɫɟɯ ɨɬɟɱɟɫɬɜɟɧɧɵɯ ɢ ɡɚɪɭɛɟɠɧɵɯ ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ ɡɚɜɨɞɚɯ. 

ȼ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɢɫɩɨɥɶɡɭɸɬ ɞɜɚ ɜɚɪɢɚɧɬɚ 
ɪɢɮɨɪɦɢɧɝɚ. ɉɟɪɜɵɣ ɜɚɪɢɚɧɬ (ɬɨɩɥɢɜɧɵɣ) – ɩɪɨɢɡɜɨɞɫɬɜɨ ɜɵɫɨɤɨɨɤɬɚɧɨɜɨɝɨ 
ɤɨɦɩɨɧɟɧɬɚ ɛɟɧɡɢɧɚ, ɜɬɨɪɨɣ ɜɚɪɢɚɧɬ (ɧɟɮɬɟɯɢɦɢɱɟɫɤɢɣ) – ɩɨɥɭɱɟɧɢɟ 
ɚɪɨɦɚɬɢɱɟɫɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ. Ɉɛɚ ɜɚɪɢɚɧɬɚ ɢɦɟɸɬ ɩɪɚɤɬɢɱɟɫɤɢ ɨɞɢɧɚɤɨɜɭɸ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɭɸ ɫɯɟɦɭ ɢ ɨɬɥɢɱɚɸɬɫɹ ɬɨɥɶɤɨ ɦɨɳɧɨɫɬɶɸ, ɪɚɡɦɟɪɚɦɢ ɚɩɩɚɪɚɬɨɜ, 
ɮɪɚɤɰɢɨɧɧɵɦ ɫɨɫɬɚɜɨɦ ɫɵɪɶɹ ɢ ɩɚɪɚɦɟɬɪɚɦɢ ɜɟɞɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ. 
Ⱦɥɹ ɧɟɮɬɟɯɢɦɢɱɟɫɤɨɝɨ ɜɚɪɢɚɧɬɚ ɬɟɯɧɨɥɨɝɢɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɛɥɨɤ 
ɷɤɫɬɪɚɤɰɢɢ ɢ ɪɟɤɬɢɮɢɤɚɰɢɢ, ɧɟɨɛɯɨɞɢɦɵɣ ɞɥɹ ɩɨɤɨɦɩɨɧɟɧɬɧɨɝɨ ɪɚɡɞɟɥɟɧɢɹ 
ɚɪɨɦɚɬɢɱɟɫɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɢɥɢ ɢɯ ɭɡɤɢɯ ɮɪɚɤɰɢɣ.  Ɉɫɧɨɜɧɵɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ, 
ɨɩɪɟɞɟɥɹɸɳɢɦɢ ɤɚɱɟɫɬɜɨ ɢ ɩɪɢɝɨɞɧɨɫɬɶ ɫɵɪɶɹ ɞɥɹ ɩɪɨɰɟɫɫɚ ɪɢɮɨɪɦɢɧɝɚ, 
ɹɜɥɹɸɬɫɹ ɭɝɥɟɜɨɞɨɪɨɞɧɵɣ ɢ ɮɪɚɤɰɢɨɧɧɵɣ ɫɨɫɬɚɜɵ. Ⱦɥɹ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ 
ɪɢɮɨɪɦɢɧɝɚ ɩɪɢɦɟɧɹɸɬ ɜ ɨɫɧɨɜɧɨɦ ɩɪɹɦɨɝɨɧɧɵɟ ɛɟɧɡɢɧɨɜɵɟ ɮɪɚɤɰɢɢ. Ɋɢɮɨɪɦɢɧɝ 
ɛɟɧɡɢɧɨɜɵɯ ɮɪɚɤɰɢɣ ɜɬɨɪɢɱɧɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ (ɧɚɩɪɢɦɟɪ, ɬɟɪɦɢɱɟɫɤɨɝɨ 
ɤɪɟɤɢɧɝɚ, ɤɨɤɫɨɜɚɧɢɹ, ɩɢɪɨɥɢɡɚ) ɜɨɡɦɨɠɟɧ ɬɨɥɶɤɨ ɜ ɫɦɟɫɢ ɫ ɩɪɹɦɨɝɨɧɧɵɦ ɫɵɪɶɟɦ 
ɩɨɫɥɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɝɥɭɛɨɤɨɣ ɝɢɞɪɨɨɱɢɫɬɤɢ. Ɏɪɚɤɰɢɨɧɧɵɣ ɫɨɫɬɚɜ ɫɵɪɶɹ 
ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɪɢɮɨɪɦɢɧɝɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɰɟɥɟɜɵɦ ɧɚɡɧɚɱɟɧɢɟɦ ɩɪɨɰɟɫɫɚ. ȿɫɥɢ 
ɰɟɥɶɸ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɪɢɮɨɪɦɢɧɝɚ ɹɜɥɹɟɬɫɹ ɩɨɥɭɱɟɧɢɟ ɤɚɬɚɥɢɡɚɬɨɜ ɞɥɹ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɜɵɫɨɤɨɨɤɬɚɧɨɜɵɯ ɛɟɧɡɢɧɨɜ, ɨɩɬɢɦɚɥɶɧɵɦ ɫɵɪɶɟɦ ɞɥɹ ɷɬɨɝɨ ɫɥɭɠɚɬ 
ɮɪɚɤɰɢɢ, ɜɵɤɢɩɚɸɳɢɟ ɜ ɩɪɟɞɟɥɚɯ 85 – 180 °ɋ. ɉɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɜɵɫɨɤɨɨɤɬɚɧɨɜɵɯ 
ɛɟɧɡɢɧɨɜ, ɨɫɨɛɟɧɧɨ ɫ ɨɤɬɚɧɨɜɵɦ ɱɢɫɥɨɦ 95 – 100, ɤɚɬɚɥɢɬɢɱɟɫɤɨɦɭ ɪɢɮɨɪɦɢɧɝɭ 
ɩɨɞɜɟɪɝɚɟɬɫɹ ɫɵɪɶɟ ɭɬɹɠɟɥɟɧɧɨɝɨ ɮɪɚɤɰɢɨɧɧɨɝɨ ɫɨɫɬɚɜɚ ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ ɧɚɱɚɥɚ 
ɤɢɩɟɧɢɹ 105 °ɋ. ɋɵɪɶɟɦ ɩɪɨɰɟɫɫɚ ɪɢɮɨɪɦɢɧɝɚ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɛɟɧɡɨɥɚ ɢ ɬɨɥɭɨɥɚ 
ɫɥɭɠɢɬ ɭɡɤɚɹ ɛɟɧɡɢɧɨɜɚɹ ɮɪɚɤɰɢɹ, ɜɵɤɢɩɚɸɳɚɹ ɜ ɩɪɟɞɟɥɚɯ 85 – 105 °ɋ. Ⱦɥɹ 
ɩɨɥɭɱɟɧɢɹ ɫɭɦɦɚɪɧɵɯ ɤɫɢɥɨɥɨɜ ɢɫɩɨɥɶɡɭɸɬ ɭɡɤɭɸ ɮɪɚɤɰɢɸ, ɜɵɤɢɩɚɸɳɭɸ ɜ 
ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɩɪɟɞɟɥɚɯ 105 – 127 °ɋ. 

Ɉɫɧɨɜɧɵɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ, ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ ɫɬɟɩɟɧɢ 
ɨɩɪɟɞɟɥɹɸɳɢɟ ɩɪɨɰɟɫɫ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɪɢɮɨɪɦɢɧɝɚ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɩɨɥɭɱɚɟɦɵɯ ɩɪɨɞɭɤɬɨɜ: ɬɟɦɩɟɪɚɬɭɪɚ, ɞɚɜɥɟɧɢɟ, ɨɛɴɟɦɧɚɹ ɫɤɨɪɨɫɬɶ ɩɨɞɚɱɢ  ɫɵɪɶɹ, 
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ɤɪɚɬɧɨɫɬɶ ɰɢɪɤɭɥɹɰɢɢ ɜɨɞɨɪɨɞɫɨɞɟɪɠɚɳɟɝɨ ɝɚɡɚ. Ɉɞɧɚɤɨ ɜ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ 
ɭɫɥɨɜɢɹɯ ɨɫɧɨɜɧɵɦ ɪɟɝɭɥɢɪɭɟɦɵɦ ɩɚɪɚɦɟɬɪɨɦ ɹɜɥɹɟɬɫɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚ ɜɯɨɞɟ ɜ 
ɪɟɚɤɬɨɪ. Ⱦɚɜɥɟɧɢɟ, ɫɤɨɪɨɫɬɶ ɩɨɞɚɱɢ ɫɵɪɶɹ ɢ ɤɪɚɬɧɨɫɬɶ ɰɢɪɤɭɥɢɪɭɸɳɟɝɨ ɝɚɡɚ 
ɨɛɵɱɧɨ ɩɨɞɞɟɪɠɢɜɚɸɬ ɩɨɫɬɨɹɧɧɵɦɢ, ɨɩɬɢɦɚɥɶɧɵɦɢ ɞɥɹ ɩɟɪɟɪɚɛɨɬɤɢ ɞɚɧɧɨɝɨ 
ɫɵɪɶɹ. Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɡɚɝɪɭɡɤɢ ɤɚɬɚɥɢɡɚɬɨɪɚ ɦɟɠɞɭ ɪɟɚɤɬɨɪɚɦɢ ɡɚɜɢɫɢɬ ɨɬ 
ɯɢɦɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ ɫɵɪɶɹ ɢ ɚɤɬɢɜɧɨɫɬɢ ɤɚɬɚɥɢɡɚɬɨɪɚ. 
Ɍɟɦɩɟɪɚɬɭɪɚ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɨɰɟɫɫɨɜ ɪɢɮɨɪɦɢɧɝɚ ɨɛɵɱɧɨ ɧɚɯɨɞɢɬɫɹ ɜ 
ɢɧɬɟɪɜɚɥɟ 450 – 530 °ɋ. ɋ ɩɨɜɵɲɟɧɢɟɦ ɬɟɦɩɟɪɚɬɭɪɵ ɭɫɤɨɪɹɸɬɫɹ ɜɫɟ ɨɫɧɨɜɧɵɟ 
ɪɟɚɤɰɢɢ, ɤɚɤ ɰɟɥɟɜɵɟ, ɬɚɤ ɢ ɩɨɛɨɱɧɵɟ (ɪɟɚɤɰɢɢ ɤɪɟɤɢɧɝɚ ɢ ɤɨɤɫɨɨɛɪɚɡɨɜɚɧɢɹ) . 

Ɉɛɴɟɦɧɚɹ ɫɤɨɪɨɫɬɶ ɩɨɞɚɱɢ ɫɵɪɶɹ ɨɩɪɟɞɟɥɹɟɬ ɭɞɟɥɶɧɭɸ ɧɚɝɪɭɡɤɭ ɪɟɚɤɰɢɨɧɧɨɝɨ 
ɨɛɴɟɦɚ ɩɨ ɫɵɪɶɸ ɢ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɞɥɢɬɟɥɶɧɨɫɬɶ ɤɨɧɬɚɤɬɚ ɪɟɚɝɢɪɭɸɳɢɯ 
ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɩɪɨɞɭɤɬɨɜ ɪɢɮɨɪɦɢɧɝɚ ɫ ɤɚɬɚɥɢɡɚɬɨɪɨɦ ɢ ɫɨɫɬɚɜɥɹɟɬ ɨɛɵɱɧɨ 1 -2 ɱ. 

Ɉɩɬɢɦɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɛɨɱɢɯ ɞɚɜɥɟɧɢɣ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɨɰɟɫɫɨɜ 
ɪɢɮɨɪɦɢɪɨɜɚɧɢɹ ɛɟɧɡɢɧɨɜɵɯ ɮɪɚɤɰɢɣ ɧɚ ɚɥɸɦɨɩɥɚɬɢɧɨɜɵɯ ɤɚɬɚɥɢɡɚɬɨɪɚɯ 
ɫɨɫɬɚɜɥɹɸɬ: 

– 2,0 – 3,0 Ɇɉɚ – ɞɥɹ ɩɪɨɰɟɫɫɨɜ, ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ ɩɨɥɭɱɟɧɢɟ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ 
ɚɪɨɦɚɬɢɱɟɫɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ; 

– 4,0 Ɇɉɚ (ɜ ɩɨɫɥɟɞɧɟɦ ɪɟɚɤɬɨɪɟ) – ɞɥɹ ɩɪɨɰɟɫɫɨɜ, ɰɟɥɟɜɵɦ ɩɪɨɞɭɤɬɨɦ ɤɨɬɨɪɵɯ 
ɹɜɥɹɟɬɫɹ ɜɵɫɨɤɨɨɤɬɚɧɨɜɵɣ ɤɨɦɩɨɧɟɧɬ ɛɟɧɡɢɧɚ. 

ɉɪɢɦɟɧɟɧɢɟ ɜ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɫɬɚɛɢɥɶɧɵɯ ɩɨɥɢɦɟɬɚɥɥɢɱɟɫɤɢɯ ɤɚɬɚɥɢɡɚɬɨɪɨɜ 
ɩɨɡɜɨɥɢɥɨ ɧɚ ɜɧɨɜɶ ɩɪɨɟɤɬɢɪɭɟɦɵɯ ɭɫɬɚɧɨɜɤɚɯ ɫ ɧɟɩɨɞɜɢɠɧɵɦ ɫɥɨɟɦ ɤɚɬɚɥɢɡɚɬɨɪɚ 
ɫɧɢɡɢɬɶ ɞɚɜɥɟɧɢɟ ɞɨ 1,5 – 2,0 Ɇɉɚ, ɚ ɧɚ ɭɫɬɚɧɨɜɤɚɯ ɫ ɞɜɢɠɭɳɢɦɫɹ ɫɥɨɟɦ ɤɚɬɚɥɢɡɚɬɨɪɚ 
– ɞɨ 0,7 – 1,5 Ɇɉɚ. 

Ʉɪɚɬɧɨɫɬɢ ɰɢɪɤɭɥɹɰɢɢ ȼɋȽ ɜ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɨɰɟɫɫɚɯ ɧɚɯɨɞɹɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 
900 – 1500 ɦ3 ɝɚɡɚ ɧɚ 1 ɦ3 ɫɵɪɶɹ ɢ ɡɚɜɢɫɹɬ ɬɚɤɠɟ ɨɬ ɤɨɧɰɟɧɬɪɚɰɢɢ ɜɨɞɨɪɨɞɚ ɜ ȼɋȽ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɚɤɬɢɱɟɫɤɢ ɰɟɥɟɫɨɨɛɪɚɡɧɭɸ ɤɪɚɬɧɨɫɬɶ ɰɢɪɤɭɥɹɰɢɢ ȼɋȽ 
ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɫ ɭɱɟɬɨɦ ɤɚɱɟɫɬɜɚ ɫɵɪɶɹ, ɚɤɬɢɜɧɨɫɬɢ ɤɚɬɚɥɢɡɚɬɨɪɚ, ɝɥɭɛɢɧɵ ɩɪɨɰɟɫɫɚ ɢ 
ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɫɨɨɛɪɚɠɟɧɢɣ. 

Ʉɚɬɚɥɢɡɚɬɨɪɵ ɪɢɮɨɪɦɢɧɝɚ ɹɜɥɹɸɬɫɹ ɛɢɮɭɧɤɰɢɨɧɚɥɶɧɵɦɢ (ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɢ 
ɤɢɫɥɨɬɧɵɟ ɫɜɨɣɫɬɜɚ), ɧɚ ɤɨɬɨɪɵɯ ɩɪɨɬɟɤɚɟɬ ɜɟɫɶ ɤɨɦɩɥɟɤɫ ɪɟɚɤɰɢɣ (ɝɢɞɪɢɪɨɜɚɧɢɟ, 
ɞɟɝɢɞɪɢɪɨɜɚɧɢɟ, ɢɡɨɦɟɪɢɡɚɰɢɢ, ɞɟɝɢɞɪɨɰɢɤɥɢɡɚɰɢɢ ɢ ɞɪ.). Ɇɟɬɚɥɥɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɚɤɬɢɜɧɵɟ ɦɟɬɚɥɥɵ ɢ ɢɯ ɤɥɚɫɬɟɪɵ (Pt, Pt-Re-Re-Pt, Pt-Ir-Ir-Pt). 

Ʉɢɫɥɨɬɧɵɟ ɫɜɨɣɫɬɜɚ ɨɩɪɟɞɟɥɹɟɬ ɧɨɫɢɬɟɥɶ (ɝɚɦɦɚ ɨɤɫɢɞ ɚɥɸɦɢɧɢɹ), 
ɩɪɨɦɨɬɢɪɨɜɚɧɵɣ ɯɥɨɪɨɦ. Ⱦɥɹ ɬɚɤɢɯ ɤɨɧɬɚɤɬɨɜ ɯɚɪɚɤɬɟɪɧɚ ɜɵɫɨɤɚɹ ɫɬɚɛɢɥɶɧɨɫɬɶ ɜ 
ɭɫɥɨɜɢɹɯ ɪɟɚɤɰɢɨɧɧɨɝɨ ɩɟɪɢɨɞɚ, ɱɬɨ, ɜ ɤɨɧɟɱɧɨɦ ɫɱɟɬɟ, ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ 
ɩɨɥɭɱɟɧɢɹ ɛɨɥɟɟ ɜɵɫɨɤɢɯ ɜɵɯɨɞɨɜ ɤɚɤ ɜɵɫɨɤɨɨɤɬɚɧɨɜɵɯ ɛɟɧɡɢɧɨɜ ɪɢɮɨɪɦɢɧɝɚ, ɬɚɤ ɢ 
ɚɪɨɦɚɬɢɱɟɫɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ. 

Ʉ ɛɢɦɟɬɚɥɥɢɱɟɫɤɢɦ ɤɚɬɚɥɢɡɚɬɨɪɚɦ ɨɬɧɨɫɹɬ ɩɥɚɬɢɧɨ-ɪɟɧɢɟɜɵɟ ɢ ɩɥɚɬɢɧɨ-

ɢɪɢɞɢɟɜɵɟ, ɫɨɞɟɪɠɚɳɢɟ 0,3...0,4 % ɦɚɫ. ɩɥɚɬɢɧɵ ɢ ɩɪɢɦɟɪɧɨ ɫɬɨɥɶɤɨ ɠɟ Re ɢ Ir.  
Ɋɚɡɥɢɱɚɸɬ ɫɛɚɥɚɧɫɢɪɨɜɚɧɧɵɟ (ɪɚɜɧɨɟ ɫɨɨɬɧɨɲɟɧɢɟ ɦɟɬɚɥɥɨɜ, % ɦɚɫɫ.) ɢ 

ɧɟɫɛɚɥɚɧɫɢɪɨɜɚɧɧɵɟ ɩɨ Pt ɢ Re. Ⱦɥɹ ɩɟɪɜɨɣ ɝɪɭɩɩɵ, ɯɚɪɚɤɬɟɪɧɚ ɜɵɫɨɤɚɹ ɫɬɟɩɟɧɶ 
ɩɪɟɜɪɚɳɟɧɢɹ ɜ ɪɟɚɤɰɢɹɯ ɚɪɨɦɚɬɢɡɚɰɢɢ ɩɚɪɚɮɢɧɨɜɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ, ɚ ɞɥɹ ɜɬɨɪɨɣ – 

ɧɢɡɤɚɹ ɫɬɟɩɟɧɶ ɩɪɟɜɪɚɳɟɧɢɹ ɩɚɪɚɮɢɧɨɜ ɜ ɪɟɚɤɰɢɹɯ ɞɟɝɢɞɪɨɰɢɤɥɢɡɚɰɢɢ, ɢ ɩɨɜɵɲɟɧɢɟ 
ɨɤɬɚɧɨɜɨɝɨ ɱɢɫɥɚ ɩɪɨɢɫɯɨɞɢɬ ɜ ɨɫɧɨɜɧɨɦ ɜ ɪɟɚɤɰɢɹɯ ɢɡɨɦɟɪɢɡɚɰɢɢ ɩɚɪɚɮɢɧɨɜɵɯ 
ɭɝɥɟɜɨɞɨɪɨɞɨɜ. 
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Ɋɟɧɢɣ ɢɥɢ ɢɪɢɞɢɣ ɨɛɪɚɡɭɸɬ ɫ ɩɥɚɬɢɧɨɣ ɛɢɦɟɬɚɥɥɢɱɟɫɤɢɣ ɫɩɥɚɜ, ɬɨɱɧɟɟ 
ɤɥɚɫɬɟɪ, ɬɢɩɚ Pt-Re-Re-Pt, ɤɨɬɨɪɵɣ ɩɪɟɩɹɬɫɬɜɭɟɬ ɪɟɤɪɢɫɬɚɥɥɢɡɚɰɢɢ – ɭɤɪɭɩɧɟɧɢɸ 
ɤɪɢɫɬɚɥɥɨɜ ɩɥɚɬɢɧɵ ɩɪɢ ɞɥɢɬɟɥɶɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɨɰɟɫɫɚ. Ɍɚɤɢɟ ɤɚɬɚɥɢɡɚɬɨɪɵ 
ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ, ɤɪɨɦɟ ɜɵɫɨɤɨɣ ɬɟɪɦɨɫɬɨɣɤɨɫɬɢ, ɟɳɟ ɨɞɧɢɦ ɜɚɠɧɵɦ ɞɨɫɬɨɢɧɫɬɜɨɦ 
– ɩɨɜɵɲɟɧɧɨɣ ɚɤɬɢɜɧɨɫɬɶɸ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɞɢɫɫɨɰɢɚɰɢɢ ɦɨɥɟɤɭɥɹɪɧɨɝɨ ɜɨɞɨɪɨɞɚ ɢ 
ɦɢɝɪɚɰɢɢ ɚɬɨɦɚɪɧɨɝɨ ɜɨɞɨɪɨɞɚ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɨɬɥɨɠɟɧɢɟ ɤɨɤɫɚ ɩɪɨɢɫɯɨɞɢɬ ɧɚ ɛɨɥɟɟ 
ɭɞɚɥɟɧɧɵɯ ɨɬ ɦɟɬɚɥɥɚ ɰɟɧɬɪɚɯ, ɱɬɨ ɫɩɨɫɨɛɫɬɜɭɟɬ ɫɨɯɪɚɧɟɧɢɸ ɚɤɬɢɜɧɨɫɬɢ ɩɪɢ 
ɜɵɫɨɤɨɣ ɡɚɤɨɤɫɨɜɚɧɧɨɫɬɢ (ɞɨ 20 % ɦɚɫ. ɤɨɤɫɚ ɧɚ ɤɚɬɚɥɢɡɚɬɨɪɟ). ɂɡ ɛɢɦɟɬɚɥɥɢɱɟɫɤɢɯ 
ɤɚɬɚɥɢɡɚɬɨɪɨɜ ɩɥɚɬɢɧɨ-ɢɪɢɞɢɟɜɵɣ ɩɪɟɜɨɫɯɨɞɢɬ ɩɨ ɫɬɚɛɢɥɶɧɨɫɬɢ ɢ ɚɤɬɢɜɧɨɫɬɢ ɜ 
ɪɟɚɤɰɢɹɯ ɞɟɝɢɞɪɨɰɢɤɥɢɡɚɰɢɢ ɩɚɪɚɮɢɧɨɜ ɧɟ ɬɨɥɶɤɨ ɦɨɧɨɦɟɬɚɥɥɢɱɟɫɤɢɣ, ɧɨ ɢ 
ɩɥɚɬɢɧɨ-ɪɟɧɢɟɜɵɣ ɤɨɧɬɚɤɬ. ɉɪɢɦɟɧɟɧɢɟ ɛɢɦɟɬɚɥɥɢɱɟɫɤɢɯ ɤɚɬɚɥɢɡɚɬɨɪɨɜ ɩɨɡɜɨɥɢɥɨ 
ɫɧɢɡɢɬɶ ɞɚɜɥɟɧɢɟ ɪɢɮɨɪɦɢɧɝɚ (ɨɬ 3,5 ɞɨ 2...1,5 Ɇɉɚ) ɢ ɭɜɟɥɢɱɢɬɶ ɜɵɯɨɞ ɛɟɧɡɢɧɚ ɫ 
ɨɤɬɚɧɨɜɵɦ ɱɢɫɥɨɦ (Ɉ.ɑ.) ɩɨ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɦɭ ɦɟɬɨɞɭ (ɂ.Ɇ.) ɞɨ 95 ɩɭɧɤɬɨɜ 
ɩɪɢɦɟɪɧɨ ɧɚ 6 %. 

ɉɨɥɢɦɟɬɚɥɥɢɱɟɫɤɢɟ ɤɥɚɫɬɟɪɧɵɟ ɤɨɧɬɚɤɬɵ ɨɛɥɚɞɚɸɬ ɫɬɚɛɢɥɶɧɨɫɬɶɸ 
ɛɢɦɟɬɚɥɥɢɱɟɫɤɢɯ, ɧɨ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɩɨɜɵɲɟɧɧɨɣ ɚɤɬɢɜɧɨɫɬɶɸ, ɥɭɱɲɟɣ 
ɫɟɥɟɤɬɢɜɧɨɫɬɶɸ ɢ ɨɛɟɫɩɟɱɢɜɚɸɬ ɛɨɥɟɟ ɜɵɫɨɤɢɣ ɜɵɯɨɞ ɪɢɮɨɪɦɚɬɚ. ɋɪɨɤ ɢɯ ɫɥɭɠɛɵ 
ɫɨɫɬɚɜɥɹɟɬ 6–7 ɥɟɬ. 

ɋɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɤɚɬɚɥɢɡɚɬɨɪɨɜ ɩɪɨɞɨɥɠɚɟɬɫɹ ɜ ɨɫɧɨɜɧɨɦ ɜ ɧɚɩɪɚɜɥɟɧɢɢ 
ɭɜɟɥɢɱɟɧɢɹ ɜɵɯɨɞɚ ɫɬɚɛɢɥɶɧɨɝɨ ɪɢɮɨɪɦɚɬɚ ɢ ɜɨɞɨɪɨɞɚ, ɚ ɬɚɤɠɟ ɭɞɥɢɧɟɧɢɹ 
ɦɟɠɪɟɝɟɧɟɪɚɰɢɨɧɧɨɝɨ ɰɢɤɥɚ. ɉɟɪɫɩɟɤɬɢɜɧɵɦ ɧɚɩɪɚɜɥɟɧɢɟɦ, ɹɜɥɹɸɳɢɦɫɹ ɡɧɚɱɢɦɵɦ 
ɞɥɹ ɨɬɟɱɟɫɬɜɟɧɧɵɯ ɪɚɡɪɚɛɨɬɱɢɤɨɜ ɤɚɬɚɥɢɡɚɬɨɪɧɵɯ ɫɢɫɬɟɦ ɜɜɢɞɭ ɭɠɟɫɬɨɱɟɧɢɹ 
ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɬɪɟɛɨɜɚɧɢɣ ɤ ɬɨɜɚɪɧɵɦ ɛɟɧɡɢɧɚɦ (ɫɧɢɠɟɧɢɟ ɞɨɥɢ ɚɪɨɦɚɬɢɱɟɫɤɢɯ 
ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɜ ɰɟɥɨɦ ɢ ɛɟɧɡɨɥɚ), ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɜɵɫɨɤɨɫɟɥɟɤɬɢɜɧɵɯ 
ɤɚɬɚɥɢɡɚɬɨɪɨɜ ɤ ɪɟɚɤɰɢɹɦ ɢɡɨɦɟɪɢɡɚɰɢɢ ɩɚɪɚɮɢɧɨɜ ɢ/ɢɥɢ ɢɯ ɰɢɤɥɢɡɚɰɢɢ ɜ 
ɰɢɤɥɨɩɟɧɬɚɧ (Ɉɑɂ 101 ɩɭɧɤɬ), ɦɟɬɢɥɰɢɤɥɨɩɟɧɬɚɧ (Ɉɑɂ 91 ɩɭɧɤɬ). 

 

2.9.1 ɍɫɬɚɧɨɜɤɚ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɪɢɮɨɪɦɢɧɝɚ ɫɨ ɫɬɚɰɢɨɧɚɪɧɵɦ ɫɥɨɟɦ 
ɤɚɬɚɥɢɡɚɬɨɪɚ 

 

ɍɫɬɚɧɨɜɤɢ ɷɬɨɝɨ ɬɢɩɚ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɨɥɭɱɢɥɢ ɧɚɢɛɨɥɶɲɟɟ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɫɪɟɞɢ ɩɪɨɰɟɫɫɨɜ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɪɢɮɨɪɦɢɧɝɚ ɛɟɧɡɢɧɨɜ. Ɉɧɢ 
ɪɚɫɫɱɢɬɚɧɵ ɧɚ ɧɟɩɪɟɪɵɜɧɭɸ ɪɚɛɨɬɭ ɛɟɡ ɪɟɝɟɧɟɪɚɰɢɢ ɜ ɬɟɱɟɧɢɟ 1 ɝɨɞɚ ɢ ɛɨɥɟɟ. 
Ɉɤɢɫɥɢɬɟɥɶɧɚɹ ɪɟɝɟɧɟɪɚɰɢɹ ɤɚɬɚɥɢɡɚɬɨɪɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɞɧɨɜɪɟɦɟɧɧɨ ɜɨ ɜɫɟɯ 
ɪɟɚɤɬɨɪɚɯ. ɋɵɪɶɟ ɭɫɬɚɧɨɜɨɤ ɩɨɞɜɟɪɝɚɟɬɫɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɝɥɭɛɨɤɨɣ ɝɢɞɪɨɨɱɢɫɬɤɟ ɨɬ 
ɫɟɪɧɢɫɬɵɯ, ɚ ɜ ɫɥɭɱɚɟ ɩɟɪɟɪɚɛɨɬɤɢ ɛɟɧɡɢɧɨɜ ɜɬɨɪɢɱɧɵɯ ɩɪɨɰɟɫɫɨɜ – ɝɢɞɪɨɨɱɢɫɬɤɟ ɨɬ 
ɚɡɨɬɢɫɬɵɯ ɢ ɞɪɭɝɢɯ ɫɨɟɞɢɧɟɧɢɣ, ɝɢɞɪɢɪɨɜɚɧɢɸ ɧɟɩɪɟɞɟɥɶɧɵɯ. 

ɍɫɬɚɧɨɜɤɢ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɪɢɮɨɪɦɢɧɝɚ ɜɫɟɯ ɬɢɩɨɜ ɜɤɥɸɱɚɸɬ ɫɥɟɞɭɸɳɢɟ ɛɥɨɤɢ: 
ɝɢɞɪɨɨɱɢɫɬɤɢ ɫɵɪɶɹ, ɨɱɢɫɬɤɢ ɜɨɞɨɪɨɞɫɨɞɟɪɠɚɳɟɝɨ ɝɚɡɚ, ɪɟɚɤɬɨɪɧɵɣ ɛɥɨɤ, ɛɥɨɤɢ 
ɫɟɩɚɪɚɰɢɢ ɝɚɡɚ ɢ ɫɬɚɛɢɥɢɡɚɰɢɢ ɤɚɬɚɥɢɡɚɬɚ. 

ɋɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɪɢɮɨɪɦɢɧɝɚ ɫɨ ɫɬɚɰɢɨɧɚɪɧɵɦ ɫɥɨɟɦ 
ɤɚɬɚɥɢɡɚɬɨɪɚ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.29. Ȼɥɨɤ ɝɢɞɪɨɨɱɢɫɬɤɢ ɛɟɧɡɢɧɚ ɹɜɥɹɟɬɫɹ 
ɧɟɨɬɴɟɦɥɟɦɨɣ ɱɚɫɬɶɸ ɫɨɜɪɟɦɟɧɧɨɣ ɭɫɬɚɧɨɜɤɢ ɪɢɮɨɪɦɢɧɝɚ, ɧɨ ɨɬɧɨɫɢɬɫɹ ɤ 
ɝɢɞɪɨɤɚɬɚɥɢɬɢɱɟɫɤɢɦ ɩɪɨɰɟɫɫɚɦ ɩɟɪɟɪɚɛɨɬɤɢ ɢ ɩɨɷɬɨɦɭ ɧɚ ɫɯɟɦɟ ɧɟ 
ɩɪɟɞɫɬɚɜɥɟɧ. 
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Ɋɢɫɭɧɨɤ 2.29 – Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɪɢɮɨɪɦɢɧɝɚ ɫɨ ɫɬɚɰɢɨɧɚɪɧɵɦ 
ɤɚɬɚɥɢɡɚɬɨɪɨɦ: 

1, 11, 17, 18 – ɧɚɫɨɫɵ; 2, 13, 19 – ɬɟɩɥɨɨɛɦɟɧɧɢɤɢ;3 – ɦɧɨɝɨɫɟɤɰɢɨɧɧɚɹ ɩɟɱɶ;  
4, 5, 6 – ɪɟɚɤɬɨɪɵ; 7, 15, 20 – ɯɨɥɨɞɢɥɶɧɢɤɢ; 8, 9 – ɫɟɩɚɪɚɬɨɪɵ; 10, 14 – ɤɨɥɨɧɧɵ,  

12 – ɩɟɱɶ; 16 – ɟɦɤɨɫɬɶ; 21 – ɤɨɦɩɪɟɫɫɨɪ; 
I – ɝɢɞɪɨɨɱɢɳɟɧɧɵɣ ɧɢɡɤɨɨɤɬɚɧɨɜɵɣ ɛɟɧɡɢɧ; II – ɜɨɞɨɪɨɞɫɨɞɟɪɠɚɳɢɣ ɝɚɡ;  

III – ɫɭɯɨɣ ɭɝɥɟɜɨɞɨɪɨɞɧɵɣ ɝɚɡ; IV – ɫɬɚɛɢɥɶɧɚɹ ɝɨɥɨɜɤɚ; V – ɫɬɚɛɢɥɶɧɵɣ ɛɟɧɡɢɧ 

 

2.9.2. ɍɫɬɚɧɨɜɤɚ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɪɢɮɨɪɦɢɧɝɚ ɫ ɞɜɢɠɭɳɢɦɫɹ ɫɥɨɟɦ 
ɤɚɬɚɥɢɡɚɬɨɪɚ 

 

ȼ ɩɪɨɰɟɫɫɟ ɩɥɚɬɮɨɪɦɢɧɝɚ ɮɢɪɦɵ UOP (ɋɒȺ) ɫ ɞɜɢɠɭɳɢɦɫɹ ɫɥɨɟɦ 
ɤɚɬɚɥɢɡɚɬɨɪɚ, ɰɢɪɤɭɥɢɪɭɸɳɢɦ ɦɟɠɞɭ ɪɟɚɤɬɨɪɨɦ ɢ ɪɟɝɟɧɟɪɚɬɨɪɨɦ, ɬɪɢ ɪɟɚɤɬɨɪɚ ɪɚɫ-

ɩɨɥɨɠɟɧɵ ɞɪɭɝ ɧɚɞ ɞɪɭɝɨɦ ɢ ɜɵɩɨɥɧɟɧɵ ɜ ɜɢɞɟ ɨɞɧɨɝɨ ɤɨɥɨɧɧɨɝɨ ɚɩɩɚɪɚɬɚ ɪɚɡɧɨɝɨ 
ɞɢɚɦɟɬɪɚ ɩɨ ɜɵɫɨɬɟ. Ʉɚɬɚɥɢɡɚɬɨɪ ɢɡ ɩɟɪɜɨɝɨ (ɜɟɪɯɧɟɝɨ) ɪɟɚɤɬɨɪɚ ɩɟɪɟɦɟɳɚɟɬɫɹ ɜɨ 
ɜɬɨɪɨɣ, ɚ ɢɡ ɜɬɨɪɨɝɨ ɜ ɬɪɟɬɢɣ. ɂɡ ɧɢɠɧɟɝɨ ɪɟɚɤɬɨɪɚ ɤɚɬɚɥɢɡɚɬɨɪ ɬɪɚɧɫɩɨɪɬɢɪɭɟɬɫɹ ɜ 
ɪɟɝɟɧɟɪɚɬɨɪ. ɇɚ ɪɢɫɭɧɤɟ 2.30 ɩɪɢɜɟɞɟɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɪɢɮɨɪɦɢɧɝɚ 
ɫ ɞɜɢɠɭɳɢɦɫɹ ɫɥɨɟɦ ɤɚɬɚɥɢɡɚɬɨɪɚ ɤɨɦɩɚɧɢɢ UOP, ɤɨɬɨɪɚɹ ɩɨɥɭɱɢɥɚ ɧɚɡɜɚɧɢɟ CCR-

ɪɢɮɨɪɦɢɧɝ (continuous catalytic reforming). Ɉɧɚ ɧɚɢɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɚ ɜ ɫɥɭɱɚɟ, ɤɨɝɞɚ 
ɪɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ ɫɧɢɠɚɟɬɫɹ ɫ ɨɞɧɨɜɪɟɦɟɧɧɵɦ ɩɨɜɵɲɟɧɢɟɦ ɝɥɭɛɢɧɵ ɩɪɟɜɪɚɳɟɧɢɹ 
ɫɵɪɶɹ. 
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Ɋɢɫɭɧɨɤ 2.30 – Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɪɢɮɨɪɦɢɧɝɚ ɫ ɞɜɢɠɭɳɢɦɫɹ 
ɫɥɨɟɦ ɤɚɬɚɥɢɡɚɬɨɪɚ (CCR-ɪɢɮɨɪɦɢɧɝ): 

1, 2, 3 -ɪɟɚɤɬɨɪɵ; 4-ɪɟɝɟɧɟɪɚɬɨɪ; 5, 6 – ɫɟɩɚɪɚɬɨɪɵ ɜɵɫɨɤɨɝɨ ɢ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ; 
7 -ɫɬɚɛɢɥɢɡɚɰɢɨɧɧɚɹ ɤɨɥɨɧɧɚ; 8 -ɦɧɨɝɨɫɟɤɰɢɨɧɧɚɹ ɩɟɱɶ; 9, 10, 11, 12 -ɧɚɫɨɫɵ;  
13, 14 – ɬɟɩɥɨɨɛɦɟɧɧɢɤɢ; 15, 16 – ɯɨɥɨɞɢɥɶɧɢɤɢ; 17 – ɫɟɩɚɪɚɬɨɪ; 18 –-ɩɟɱɶ;  

19, 20 – ɤɨɦɩɪɟɫɫɨɪɵ; 21 – ɚɩɩɚɪɚɬ ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ; 
I – ɫɵɪɶɟ (ɛɟɧɡɢɧ 85 – 180 °ɋ); II – ɤɚɬɚɥɢɡɚɬɨɪ ɧɚ ɪɟɝɟɧɟɪɚɰɢɸ;  

III – ɪɟɝɟɧɟɪɢɪɨɜɚɧɧɵɣ ɤɚɬɚɥɢɡɚɬɨɪ;IV – ɝɚɡɨɫɵɪɶɟɜɚɹ ɫɦɟɫɶ; V – ɝɚɡɨɩɪɨɞɭɤɬɨɜɚɹ 
ɫɦɟɫɶ; VI – ɰɢɪɤɭɥɢɪɭɸɳɢɣ ɜɨɞɨɪɨɞɫɨɞɟɪɠɚɳɢɣ ɝɚɡ; VII – ɢɡɛɵɬɨɱɧɵɣ 

ɜɨɞɨɪɨɞɫɨɞɟɪɠɚɳɢɣ ɝɚɡ; VIII – ɫɭɯɨɣ ɝɚɡ; IX – ɝɨɥɨɜɧɚɹ ɮɪɚɤɰɢɹ ɫɬɚɛɢɥɢɡɚɰɢɢ;  
X – ɫɬɚɛɢɥɶɧɵɣ ɪɢɮɨɪɦɚɬ 

 

Ɋɢɮɨɪɦɢɧɝ ɫ ɞɜɢɠɭɳɢɦɫɹ ɫɥɨɟɦ ɤɚɬɚɥɢɡɚɬɨɪɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɨɫɬɨɹɧɧɨ ɜɵɫɨɤɢɟ 
ɜɵɯɨɞ ɛɟɧɡɢɧɚ ɢ ɡɧɚɱɟɧɢɟ ɨɤɬɚɧɨɜɨɝɨ ɱɢɫɥɚ (ɞɨ 105), ɚ ɬɚɤɠɟ ɦɚɤɫɢɦɚɥɶɧɵɣ ɜɵɯɨɞ 
ɜɨɞɨɪɨɞɚ ɩɪɢ ɦɚɥɨɣ ɠɟɫɬɤɨɫɬɢ ɩɪɨɰɟɫɫɚ. 

 

2.9.3 ɍɫɬɚɧɨɜɤɚ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɪɢɮɨɪɦɢɧɝɚ ɫ ɞɜɢɠɭɳɢɦɫɹ ɫɥɨɟɦ 
ɤɚɬɚɥɢɡɚɬɨɪɚ ɢ ɪɟɝɟɧɟɪɚɰɢɟɣ ɫ ɨɞɧɨɭɪɨɜɧɟɜɵɦ ɪɚɫɩɨɥɨɠɟɧɢɟɦ ɪɟɚɤɬɨɪɨɜ 

 

ȼ ɩɪɨɰɟɫɫɟ ɪɢɮɨɪɦɢɧɝɚ ɫ ɞɜɢɠɭɳɢɦɫɹ ɫɥɨɟɦ ɤɚɬɚɥɢɡɚɬɨɪɚ Ɏɪɚɧɰɭɡɫɤɨɝɨ 
ɢɧɫɬɢɬɭɬɚ ɧɟɮɬɢ ɪɟɚɤɬɨɪɵ ɪɚɫɩɨɥɨɠɟɧɵ ɨɛɵɱɧɵɦ ɨɛɪɚɡɨɦ, ɨɞɢɧ ɜɨɡɥɟ ɞɪɭɝɨɝɨ, ɢ 
ɫɜɹɡɚɧɵ ɦɟɠɞɭ ɫɨɛɨɣ ɩɧɟɜɦɨɬɪɚɧɫɩɨɪɬɧɵɦɢ ɥɢɧɢɹɦɢ ɢ ɞɨɨɛɨɪɭɞɨɜɚɧɵ ɱɟɬɜɟɪɬɵɦ 
ɪɟɚɤɬɨɪɨɦ ɢ ɪɟɝɟɧɟɪɚɬɨɪɨɦ (ɞɭɚɥɮɨɪɦɢɧɝ) (Ɋɢɫɭɧɨɤ 2.31). 
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Ɋɢɫɭɧɨɤ 2.31 – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɩɪɨɰɟɫɫɚ ɞɭɚɥɮɨɪɦɢɧɝ 

1 –ɞɟɣɫɬɜɭɸɳɢɟ ɪɟɚɤɬɨɪɵ; 2 – ɞɟɣɫɬɜɭɸɳɢɟ ɩɟɱɢ, 3 – ɧɨɜɵɣ ɪɟɚɤɬɨɪ; 4 – ɪɟɝɟɧɟɪɚɬɨɪ; 
5 – ɫɵɪɶɟɜɨɣ ɧɚɫɨɫ; 6 – ɧɨɜɚɹ ɩɟɱɶ; 7 – ɧɨɜɵɣ ɬɟɩɥɨɨɛɦɟɧɧɢɤ ɫɵɪɶɟ/ɩɪɨɞɭɤɬ; 8 – 

ɪɟɰɢɪɤɭɥɹɰɢɨɧɧɵɣ ɤɨɦɩɪɟɫɫɨɪ; 9 – ɜɨɡɞɭɲɧɵɣ ɯɨɥɨɞɢɥɶɧɢɤ; 10 –ɫɟɩɚɪɚɬɨɪ. 
I –ɫɵɪɶɟ; II – ɜɨɞɨɪɨɞɫɨɞɟɪɠɚɳɢɣ ɝɚɡ; III – ɧɟɫɬɚɛɢɥɢɡɢɪɨɜɚɧɧɵɣ ɤɚɬɚɥɢɡɚɬ  

 

Ɉɬɪɟɝɟɧɟɪɢɪɨɜɚɧɧɵɣ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɧɵɣ ɤɚɬɚɥɢɡɚɬɨɪ ɩɟɪɢɨɞɢɱɟɫɤɢ ɡɚɝɪɭɠɚɟɬɫɹ 
ɜ ɪɟɚɤɬɨɪ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɢ ɡɚɬɟɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɩɪɨɯɨɞɢɬ ɜɫɟ ɪɟɚɤɬɨɪɵ. Ɍɪɚɧɫɩɨɪɬ 
ɦɟɠɞɭ ɪɟɚɤɬɨɪɚɦɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ȼɋȽ. ɂɡ ɩɨɫɥɟɞɧɟɝɨ ɪɟɚɤɬɨɪɚ ɤɚɬɚɥɢɡɚɬɨɪ 
ɩɨɫɬɭɩɚɟɬ ɜ ɛɭɧɤɟɪ-ɧɚɤɨɩɢɬɟɥɶ, ɝɞɟ ɨɬɞɟɥɹɟɬɫɹ ɨɬ ɩɧɟɜɦɨɚɝɟɧɬɚ. ɂɡ ɛɭɧɤɟɪɚ-

ɧɚɤɨɩɢɬɟɥɹ ɤɚɬɚɥɢɡɚɬɨɪ ɩɟɪɢɨɞɢɱɟɫɤɢ ɫɫɵɩɚɸɬ ɜ ɪɟɝɟɧɟɪɚɬɨɪ, ɝɞɟ ɜ ɧɟɩɨɞɜɢɠɧɨɦ ɢɥɢ 
ɜ ɩɫɟɜɞɨɤɢɩɹɳɟɦ ɫɥɨɟ ɩɪɨɜɨɞɢɬɫɹ ɨɤɢɫɥɢɬɟɥɶɧɚɹ ɪɟɝɟɧɟɪɚɰɢɹ ɢ ɢɧɵɟ ɨɩɟɪɚɰɢɢ ɩɨ 
ɩɨɞɝɨɬɨɜɤɟ ɤɚɬɚɥɢɡɚɬɨɪɚ ɤ ɪɚɛɨɬɟ ɜ ɰɢɤɥɟ ɪɟɚɤɰɢɢ. ȿɞɢɧɨɜɪɟɦɟɧɧɨ ɪɟɝɟɧɟɪɢɪɭɟɬɫɹ ≈ 
5% ɨɛɳɟɣ ɡɚɝɪɭɡɤɢ ɤɚɬɚɥɢɡɚɬɨɪɚ. 

 

2.9.4 ɍɫɬɚɧɨɜɤɢ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɪɢɮɨɪɦɢɧɝɚ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɚɪɨɦɚɬɢɱɟɫɤɢɯ 
ɭɝɥɟɜɨɞɨɪɨɞɨɜ 

 

ɉɪɹɦɨɝɨɧɧɵɟ ɛɟɧɡɢɧɨɜɵɟ ɮɪɚɤɰɢɢ 62 – 105°ɋ ɹɜɥɹɸɬɫɹ ɫɵɪɶɟɦ ɞɥɹ ɩɨɥɭɱɟɧɢɹ 
ɛɟɧɡɨɥɚ ɢ ɬɨɥɭɨɥɚ, ɚ ɛɟɧɡɢɧɨɜɵɟ ɮɪɚɤɰɢɢ 105 – 140 °ɋ – ɞɥɹ ɤɫɢɥɨɥɨɜ ɢ ɷɬɢɥɛɟɧɡɨɥɚ. 
ɉɪɨɰɟɫɫ ɩɪɨɜɨɞɢɬɫɹ ɧɚ ɭɫɬɚɧɨɜɤɚɯ ɤɚɤ ɫ ɧɟɩɨɞɜɢɠɧɵɦ ɫɥɨɟɦ ɤɚɬɚɥɢɡɚɬɨɪɚ, ɬɚɤ ɢ ɫ 

ɞɜɢɠɭɳɢɦɫɹ, ɧɨ ɜ ɛɨɥɟɟ ɠɟɫɬɤɨɦ ɪɟɠɢɦɟ. ɉɨɫɤɨɥɶɤɭ ɚɪɨɦɚɬɢɡɚɰɢɹ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɋ6 
– ɋ7 ɩɪɨɢɫɯɨɞɢɬ ɬɪɭɞɧɟɟ, ɱɟɦ ɬɹɠɟɥɨɣ ɱɚɫɬɢ ɫɵɪɶɹ, ɭɠɟɫɬɨɱɟɧɢɟ ɪɟɠɢɦɚ ɞɨɫɬɢɝɚɟɬɫɹ 
ɫɧɢɠɟɧɢɟɦ ɞɚɜɥɟɧɢɹ ɢ ɩɨɜɵɲɟɧɢɟɦ ɬɟɦɩɟɪɚɬɭɪɵ ɞɨ 540 °ɋ. Ʉɪɨɦɟ ɬɨɝɨ, ɢɦɟɟɬɫɹ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɪɟɚɤɬɨɪ ɞɥɹ ɝɢɞɪɢɪɨɜɚɧɢɹ ɩɪɢɫɭɬɫɬɜɭɸɳɢɯ ɜ ɤɚɬɚɥɢɡɚɬɟ 
ɧɟɩɪɟɞɟɥɶɧɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ. Ƚɢɞɪɢɪɨɜɚɧɢɟ ɩɪɨɯɨɞɢɬ ɧɚ ɚɥɸɦɨɩɥɚɬɢɧɨɜɨɦ 
ɤɚɬɚɥɢɡɚɬɨɪɟ, ɫɨɞɟɪɠɚɳɟɦ 0,1 % ɩɥɚɬɢɧɵ. ɉɨɫɥɟ ɫɬɚɛɢɥɢɡɚɰɢɢ ɪɢɮɨɪɦɚɬ ɩɨɫɬɭɩɚɟɬ 
ɧɚ ɛɥɨɤ ɷɤɫɬɪɚɤɰɢɢ ɢ ɪɟɤɬɢɮɢɤɚɰɢɢ. ȼ ɤɚɱɟɫɬɜɟ ɪɚɫɬɜɨɪɢɬɟɥɟɣ ɩɪɢɦɟɧɹɸɬ ɞɢ- ɢ 
ɬɪɢɷɬɢɥɟɧɝɥɢɤɨɥɢ, ɫɭɥɶɮɨɥɚɧ, ɞɢɦɟɬɢɥɫɭɥɶɮɢɞ, N-ɦɟɬɢɥɩɢɪɪɨɥɥɢɞɨɧ. ɇɚɢɛɨɥɟɟ 
ɷɮɮɟɤɬɢɜɧɵɦɢ ɹɜɥɹɸɬɫɹ ɞɢ-, ɬɪɢ- ɢ ɬɟɬɪɚɷɬɢɥɟɧɝɥɢɤɨɥɢ. 
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Ɋɢɫɭɧɨɤ 2.32 – Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɷɤɫɬɪɚɤɰɢɢ ɚɪɟɧɨɜ ɢɡ ɤɚɬɚɥɢɡɚɬɚ 

ɮɪɚɤɰɢɢ 

62 – 105 °ɋ ɞɢɷɬɢɥɟɧɝɥɢɤɨɥɟɦ (ȾɗȽ): 
1, 2, 5, 7, 9 – ɤɨɥɨɧɧɵ; 3, 6, 8, 10, 15, 18, 21,32 – ɯɨɥɨɞɢɥɶɧɢɤɢ;  

4. 16, 19, 22, 27 – ɟɦɤɨɫɬɢ; 11, 17, 20, 23, 24, 25, 28-31 – ɧɚɫɨɫɵ;  
12, 14 – ɬɟɩɥɨɨɛɦɟɧɧɢɤɢ; 13 – ɩɚɪɨɩɨɞɨɝɪɟɜɚɬɟɥɶ; 26 – ɤɢɩɹɬɢɥɶɧɢɤ; 

I – ɫɵɪɶɟ; II – ȾɗȽ; III – ɛɟɧɡɨɥ; IV – ɪɚɮɢɧɚɬ; V – ɬɨɥɭɨɥ; VI – ɤɫɢɥɨɥɶɧɚɹ ɮɪɚɤɰɢɹ;  
VII – ɜɨɞɚ 

 

Ɇɚɬɟɪɢɚɥɶɧɵɣ ɛɚɥɚɧɫ ɭɫɬɚɧɨɜɤɢ ɷɤɫɬɪɚɤɰɢɢ (ɜ % ɧɚ ɤɚɬɚɥɢɡɚɬ ɪɢɮɨɪɦɢɧɝɚ) 
ɩɪɢɜɟɞɟɧ ɧɢɠɟ: 

     ɮɪɚɤɰɢɹ 62 – 105 °ɋ ɮɪɚɤɰɢɹ 62 – 85 °ɋ 

ɉɨɫɬɭɩɢɥɨ: 
ɋɵɪɶɟ    100,0    100,0 

ɉɨɥɭɱɟɧɨ: 
Ȼɟɧɡɨɥ    10,9    26,2 

Ɍɨɥɭɨɥ    16,5    3,5 

Ʉɫɢɥɨɥ ɢ ɷɬɢɥɛɟɧɡɨɥ  4,5    – 

Ɋɚɮɢɧɚɬ    66,6    68,5 

ɉɨɬɟɪɢ    1,5    1,8 

ɂɬɨɝɨ:     100,0    100,0 

 

ȼɨɡɪɨɫɲɚɹ ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɩɨɥɢɦɟɪɧɵɯ ɦɚɬɟɪɢɚɥɚɯ ɬɪɟɛɭɟɬ ɭɜɟɥɢɱɟɧɢɹ ɨɛɴɟɦɚ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɚɪɨɦɚɬɢɱɟɫɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ. Ⱦɥɹ ɷɬɨɝɨ ɧɚ 
ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ ɡɚɜɨɞɚɯ ɫɨɡɞɚɸɬɫɹ ɫɩɟɰɢɚɥɶɧɵɟ ɩɪɨɢɡɜɨɞɫɬɜɚ ɚɪɟɧɨɜ. ȼ ɢɯ 
ɫɨɫɬɚɜ ɜɯɨɞɹɬ ɫɥɟɞɭɸɳɢɟ ɫɟɤɰɢɢ: 

ɚ) ɫɟɤɰɢɹ ɪɢɮɨɪɦɢɧɝɚ ɛɟɧɡɢɧɨɜɨɣ ɮɪɚɤɰɢɢ 85 – 140 °ɋ; 
ɛ) ɫɟɤɰɢɹ ɷɤɫɬɪɚɤɰɢɢ ɛɟɧɡɨɥɚ ɢ ɬɨɥɭɨɥɚ; 
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ɜ) ɫɟɤɰɢɹ ɞɟɚɥɤɢɥɢɪɨɜɚɧɢɹ ɬɨɥɭɨɥɚ ɫ ɩɨɥɭɱɟɧɢɟɦ ɛɟɧɡɨɥɚ 85 – 90 % ɱɢɫɬɨɬɵ; 
ɞɟɚɥɤɢɥɢɪɨɜɚɧɢɟ ɩɪɨɯɨɞɢɬ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 666 – 755°ɋ, ɞɚɜɥɟɧɢɢ 3 Ɇɉɚ, ɫɬɟɩɟɧɶ 
ɩɪɟɜɪɚɳɟɧɢɹ ɫɵɪɶɹ 93 %: 

ɝ) ɫɟɤɰɢɹ ɩɨɥɭɱɟɧɢɹ ɛɟɧɡɨɥɚ ɢ ɤɫɢɥɨɥɨɜ ɩɭɬɟɦ ɪɟɚɤɰɢɢ ɬɪɚɧɫɚɥɤɢɥɢɪɨɜɚɧɢɹ; 
ɩɪɨɰɟɫɫ ɩɪɨɬɟɤɚɟɬ ɜ ɫɪɟɞɟ ɰɢɪɤɭɥɢɪɭɸɳɟɝɨ ɜɨɞɨɪɨɞɚ ɧɚ ɩɥɚɬɢɧɨɜɨɦ ɤɚɬɚɥɢɡɚɬɨɪɟ ɩɪɢ 
ɬɟɦɩɟɪɚɬɭɪɟ 500 °ɋ, ɞɚɜɥɟɧɢɢ 3 Ɇɉɚ; 

ɞ) ɫɟɤɰɢɹ ɜɵɞɟɥɟɧɢɹ ɩ-ɤɫɢɥɨɥɨɜ ɢɡ ɫɦɟɫɢ ɫɭɦɦɚɪɧɵɯ ɤɫɢɥɨɥɨɜ (ɩɪɨɰɟɫɫ 
«ɩɚɪɟɤɫ») ɩɭɬɟɦ ɚɞɫɨɪɛɰɢɢ ɧɚ ɰɟɨɥɢɬɚɯ. ȼ ɤɚɱɟɫɬɜɟ ɞɟɫɨɪɛɟɧɬɚ ɩɪɢɦɟɧɹɟɬɫɹ ɩ-

ɞɢɷɬɢɥɛɟɧɡɨɥ ɱɢɫɬɨɬɨɣ 99 %. Ɍɟɦɩɟɪɚɬɭɪɚ ɚɞɫɨɪɛɰɢɢ 170 °ɋ, ɞɚɜɥɟɧɢɟ 2Ɇɉɚ; 
ɟ) ɢɡɨɦɟɪɢɡɚɰɢɹ ɫɦɟɫɢ ɷɬɢɥɛɟɧɡɨɥɚ ɢ ɦ-ɤɫɢɥɨɥɚ ɫ ɩɨɥɭɱɟɧɢɟɦ ɨ- ɢ ɩ-ɤɫɢɥɨɥɨɜ 

ɧɚ ɩɥɚɬɢɧɨɜɨɦ ɤɚɬɚɥɢɡɚɬɨɪɟ ɜ ɫɪɟɞɟ ɰɢɪɤɥɢɪɭɸɳɟɝɨ ɜɨɞɨɪɨɞɫɨɞɟɪɠɚɳɟɝɨ ɝɚɡɚ ɫ 
ɩɨɥɭɱɟɧɢɟɦ ɨ- ɢ ɩ-ɤɫɢɥɨɥɨɜ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 400 – 445 °ɋ ɢ ɞɚɜɥɟɧɢɢ 1,4 – 2,4 Ɇɉɚ; 

ɠ) ɮɪɚɤɰɢɨɧɢɪɨɜɚɧɢɟ ɚɪɟɧɨɜ. 

 

Ɉɛɨɛɳɟɧɧɵɣ ɦɚɬɟɪɢɚɥɶɧɵɣ ɛɚɥɚɧɫ ɜɫɟɯ ɫɟɤɰɢɣ ɤɨɦɩɥɟɤɫɚ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɚɪɨɦɚɬɢɱɟɫɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ, % (ɦɚɫ.) ɩɪɟɞɫɬɚɜɥɟɧ ɧɢɠɟ: 

ɉɨɫɬɭɩɢɥɨ:      ɉɨɥɭɱɟɧɨ: 
ɋɵɪɶɟ (ɮɪɚɤɰɢɹ 85 – 140 °ɋ) 100,0  Ɍɨɩɥɢɜɧɵɣ ɝɚɡ 15,7 

ȼɨɞɨɪɨɞɫɨɞɟɪɠɚɳɢɣ ɝɚɡ     2,0        

ɇɟɫɬɚɛɢɥɶɧɚɹ ɝɨɥɨɜɤɚ    5,9        

Ȼɟɧɡɨɥ      14,2 

ɨ-Ʉɫɢɥɨɥ       18,5 

ɩ-Ʉɫɢɥɨɥ      18,5     

Ⱥɪɨɦɚɬɢɱɟɫɤɢɟ ɭɝɥɟɜɨɞɨɪɨɞɵ    1,1 

ɋ9 ɢ ɜɵɲɟ      1,1                    

Ɋɚɮɢɧɚɬ       23,1     

ɉɨɬɟɪɢ       1,0          

ɂɬɨɝɨ:        100,0        

  
Ɍɚɛɥɢɰɚ 2.21 – Ɇɚɬɟɪɢɚɥɶɧɵɣ ɛɚɥɚɧɫ ɨɬɞɟɥɶɧɵɯ ɩɪɨɰɟɫɫɨɜ ɪɢɮɨɪɦɢɧɝɚ 
ɉɨɤɚɡɚɬɟɥɶ Ʌ-35-11/1000 Ʌɑ-35-

11/1000 
ɅɎ-35-11/1000 

ɋɵɪɶɟɜɚɹ ɮɪɚɤɰɢɹ, °ɋ 62-180 85-180 85-180 85-180 
Ɉɤɬɚɧɨɜɨɟ ɱɢɫɥɨ ɛɟɧɡɢɧɚ 
(ɢ.ɦ.) 

90 95 95 100 

Ɋɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ, Ɇɉɚ 3.0 3.0 1.5 0.8 
Ɇɨɳɧɨɫɬɶ ɩɨ ɫɵɪɶɸ, ɦɥɧ ɬ/ɝɨɞ 1.0 1.0 1.0 1.0 
ȼɵɯɨɞ ɩɪɨɞɭɤɬɨɜ, %ɦɚɫ. ɦɚɫɫ.        
Ʉɚɬɚɥɢɡɚɬ 77,5 74,4 84,9 83,5 
ɪɟɮɥɸɤɫ ɋ3 – ɋ4 5,4 5,6 1,0 3,2 
ɭɝɥɟɜɨɞɨɪɨɞɧɵɣ ɝɚɡ 10,6 11,6 6,5 0.8 
ɜɨɞɨɪɨɞɫɨɞɟɪɠɚɳɢɣ ɝɚɡ 4,5 6,4 7,1 12,5 
ɜ ɬɨɦ ɱɢɫɥɟ ɜɨɞɨɪɨɞ 0.8 1.0 (1.9) (2,8) 
ɉɨɬɟɪɢ 2,0 2,0 0,5 - 

 

ɉɪɨɞɭɤɰɢɟɣ ɭɫɬɚɧɨɜɨɤ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɪɢɮɨɪɦɢɧɝɚ ɹɜɥɹɸɬɫɹ ɤɚɬɚɥɢɡɚɬ 
(ɪɢɮɨɪɦɚɬ, ɟɝɨ ɢɧɨɝɞɚ ɧɚɡɵɜɚɸɬ ɪɢɮɨɪɦɢɧɝ-ɛɟɧɡɢɧ), ɜɨɞɨɪɨɞɫɨɞɟɪɠɚɳɢɣ ɢ 
ɭɝɥɟɜɨɞɨɪɨɞɧɵɣ ɝɚɡɵ. ɇɚ ɭɫɬɚɧɨɜɤɚɯ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɚɪɨɦɚɬɢɱɟɫɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ, ɢɡ ɤɚɬɚɥɢɡɚɬɚ ɷɤɫɬɪɚɤɰɢɟɣ ɜɵɞɟɥɹɸɬ ɛɟɧɡɨɥ, ɬɨɥɭɨɥ, 
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ɤɫɢɥɨɥɵ. ɇɟɚɪɨɦɚɬɢɱɟɫɤɚɹ ɱɚɫɬɶ ɤɚɬɚɥɢɡɚɬɚ ɪɢɮɨɪɦɢɧɝɚ, ɜɵɞɟɥɟɧɧɚɹ ɜ ɩɪɨɰɟɫɫɟ 
ɷɤɫɬɪɚɤɰɢɢ, ɧɚɡɵɜɚɟɬɫɹ ɪɚɮɢɧɚɬɨɦ ɢ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɦɟɫɶ ɩɚɪɚɮɢɧɨɜɵɯ 
ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɧɨɪɦɚɥɶɧɨɝɨ ɢ ɢɡɨɫɬɪɨɟɧɢɹ ɫ ɧɢɡɤɢɦ ɨɤɬɚɧɨɜɵɦ ɱɢɫɥɨɦ. 

ȼɨɞɨɪɨɞɫɨɞɟɪɠɚɳɢɣ ɝɚɡ – ɰɟɧɧɵɣ ɩɪɨɞɭɤɬ ɪɢɮɨɪɦɢɧɝɚ ɢ ɜɚɠɧɟɣɲɢɣ ɢɫɬɨɱɧɢɤ 
ɜɨɞɨɪɨɞɚ ɧɚ ɇɉɁ. ɇɨ ɰɟɥɟɜɵɦ ɩɪɨɞɭɤɬɨɦ ɹɜɥɹɟɬɫɹ ɪɢɮɨɪɦɚɬ. ȼ ɪɢɮɨɪɦɚɬɟ 
ɫɨɞɟɪɠɢɬɫɹ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɚɪɨɦɚɬɢɱɟɫɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ (ɞɨ 65%), ɤɨɬɨɪɵɟ 
ɨɛɟɫɩɟɱɢɜɚɸɬ ɜɵɫɨɤɨɟ ɨɤɬɚɧɨɜɨɟ ɱɢɫɥɨ (97-103 ɩɨ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɦɭ ɦɟɬɨɞɭ). 
Ȼɟɧɡɨɥ ɢɦɟɟɬ ɨɤɬɚɧɨɜɨɟ ɱɢɫɥɨ 108 ɩɨ ɦɨɬɨɪɧɨɦɭ ɦɟɬɨɞɭ ɢ 113 ɩɨ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɦɭ 
ɦɟɬɨɞɭ. Ɏɪɚɤɰɢɢ ɪɢɮɨɪɦɚɬɚ ɪɚɡɥɢɱɚɸɬɫɹ ɨɤɬɚɧɨɜɵɦ ɱɢɫɥɨɦ. Ɋɢɮɨɪɦɚɬ ɢɫɩɨɥɶɡɭɸɬ 
ɤɚɤ ɤɨɦɩɨɧɟɧɬ ɜɵɫɨɤɨɨɤɬɚɧɨɜɨɝɨ ɛɟɧɡɢɧɚ ɢɥɢ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɛɟɧɡɨɥɚ, ɬɨɥɤɨɥɚ, 
ɤɫɢɥɨɥɨɜ ɷɤɫɬɪɚɤɰɢɟɣ. 

 
Ɍɚɛɥɢɰɚ 2.22 –ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɪɨɰɟɫɫɨɜ ɪɢɮɨɪɦɢɧɝɚ  
ȼɯɨɞɧɨɣ 
ɩɨɬɨɤ 

ɗɬɚɩ 
ɩɪɨɰɟɫɫɚ 
(ɩɨɞɩɪɨɰɟɫɫ) 

ȼɵɯɨɞɧɨɣ ɩɨɬɨɤ Ɉɫɧɨɜɧɨɟ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨ
ɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 

ɗɦɢɫɫɢɢ 

Ɏɪɚɤɰɢɹ 
62-
105°ɋ, 
62-850ɋ, 
85-
180°ɋ 
 
 
 
 
 
 
Ɋɢɮɨɪ-
ɦɚɬ 

Ɋɢɮɨɪɦɢɧɝ 
ɫɨ 
ɫɬɚɰɢɨɧɚɪɧɵ
ɦ ɢ 
ɞɜɢɠɢɦɫɹ 
ɫɥɨɟɦ 
ɤɚɬɚɥɢɡɚɬɨɪ
ɚ 
 
 
 
 
 
 
ɗɤɫɬɪɚɤɰɢɹ 
ȾɗȽ ɢɥɢ ɌɗȽ 

ɍɝɥɟɜɨɞɨɪɨɞɧɵɣ 
ɝɚɡ 
ȼɨɞɨɪɨɞɨɫɨɞ.ɝɚɡ 
ɋɠɢɠɟɧɧɵɣ ɝɚɡ. 
Ɋɢɮɨɪɦɚɬ 
 
 
 
 
 
 
 
Ȼɟɧɡɨɥ, ɬɨɥɭɨɥ, 
ɤɫɢɥɨɥɵ, 
ɷɬɢɥɛɟɧɡɨɥ ɢ 
ɞɟɚɪɨɦɚɬɢɡɢɪɨɜɚ
ɧɧɵɣ ɛɟɧɡɢɧ 
(ɪɚɮɢɧɚɬ), 
ɫɨɫɬɨɹɳɢɣ ɧɚ 95% 
ɢɡ ɚɥɤɚɧɨɜ 
(ɨɤɬɚɧɨɜɨɟ ɱɢɫɥɨ 
ɩɨ ɦɨɬɨɪɧɨɦɭ 
ɦɟɬɨɞɭ 45) 

ɇɚɫɨɫɵ 
Ʉɨɦɩɪɟɫɫɨɪɵ 
Ɍɟɩɥɨɨɛɦɟɧɧɢɤ 
ɏɨɥɨɞɢɥɶɧɢɤɢ 
ɉɟɱɢ Ɋɟɚɤɬɨɪɚ 
Ʉɨɥɨɧɧɵ 
ȿɦɤɨɫɬɢ Ʉɨɬɥɵ 
ɭɬɢɥɢɡɚɬɨɪɵ 
ɗɤɫɬɪɚɤɬɨɪ 

ɋɬɨɱɧɵɟ ɜɨɞɵ: ɫ 
ɤɨɥɨɧɧ 
ɫɬɚɛɢɥɢɡɚɰɢɢ, ɫ 
ɤɨɬɥɨɜ ɭɬɢɥɢɡɚɬɨɪɨɜ, 
ɫ ɨɯɥɚɠɞɚɸɳɢɯ 
ɤɨɧɬɭɪɨɜ (ɫɥɟɞɵ 
ɭɝɥɟɜɨɞɨɪɨɞɨɜ, 
ɩɨɜɵɲɟɧɧɨɟ 
ɫɨɥɟɫɨɞɟɪɠɚɧɢɟ, 
ɦɟɯɚɧɢɱɟɫɤɢɟ 
ɩɪɢɦɟɫɢ) 
ȼɵɛɪɨɫɵ ɜ 
ɚɬɦɨɫɮɟɪɭ: 
ɩɪɨɞɭɤɬɵ ɫɝɨɪɚɧɢɹ 
ɩɟɱɟɣ ɢ ɩɪɨɞɭɤɬɵ 
ɪɟɝɟɧɟɪɚɰɢɢ 
ɤɚɬɚɥɢɡɚɬɨɪɚ, 
ɧɟɩɥɨɬɧɨɫɬɢ ɢ 
ɪɚɡɝɟɪɦɟɬɢɡɚɰɢɹ 
ɨɛɨɪɭɞɨɜɚɧɢɹ 
(ɭɝɥɟɜɨɞɨɪɨɞɵ, 
ɨɤɢɫɶ ɚɡɨɬɚ ɢ 
ɭɝɥɟɪɨɞɚ, ɫɚɠɚ, 
ɞɢɨɤɫɢɞ ɫɟɪɵ, 
ɦɨɧɨɷɬɚɧɨɥɚɦɢɧ, 
ɫɟɪɨɜɨɞɨɪɨɞ) 

 

ɋɩɟɰɢɮɢɱɟɫɤɢɦɢ ɢɫɬɨɱɧɢɤɚɦɢ ɡɚɝɪɹɡɧɟɧɢɹ ɚɬɦɨɫɮɟɪɵ ɹɜɥɹɸɬɫɹ 
ɧɟɨɪɝɚɧɢɡɨɜɚɧɧɵɟ ɜɵɛɪɨɫɵ, ɢɫɩɚɪɟɧɢɟ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɩɪɢ ɯɪɚɧɟɧɢɢ ɢ 
ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ, ɚ ɬɚɤɠɟ ɨɪɝɚɧɢɡɨɜɚɧɧɵɟ ɜɵɛɪɨɫɵ, ɜɵɞɟɥɹɸɳɢɟɫɹ 
ɩɪɢ ɫɠɢɝɚɧɢɢ ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ ɬɨɩɥɢɜ ɢ ɝɚɡɨɜ ɜ ɬɪɭɛɱɚɬɵɯ ɩɟɱɚɯ, ɧɚ ɮɚɤɟɥɶɧɵɯ 
ɭɫɬɚɧɨɜɤɚɯ, ɢ ɨɬɯɨɞɹɳɢɟ ɝɚɡɵ ɪɟɝɟɧɟɪɚɰɢɢ. 

 

2.10 ɂɡɨɦɟɪɢɡɚɰɢɹ ɥɟɝɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ ɮɪɚɤɰɢɣ (ɋ4-ɋ6) 
 

Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ ɩɪɨɰɟɫɫɟ 

ɉɪɨɰɟɫɫ ɢɡɨɦɟɪɢɡɚɰɢɢ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɫɚɦɵɯ ɪɟɧɬɚɛɟɥɶɧɵɯ ɫɩɨɫɨɛɨɜ 
ɩɨɥɭɱɟɧɢɹ ɜɵɫɨɤɨɨɤɬɚɧɨɜɵɯ ɢ ɷɤɨɥɨɝɢɱɟɫɤɢ ɱɢɫɬɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɛɟɧɡɢɧɚ. Ɉɧ ɲɢɪɨɤɨ 
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ɩɪɢɦɟɧɹɟɬɫɹ ɜ ɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɟ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɨɤɬɚɧɨɜɨɝɨ ɱɢɫɥɚ ɩɭɬɟɦ 
ɩɟɪɟɝɪɭɩɩɢɪɨɜɤɢ ɦɨɥɟɤɭɥɹɪɧɨɣ ɫɬɪɭɤɬɭɪɵ ɧɨɪɦɚɥɶɧɵɯ ɩɚɪɚɮɢɧɨɜ ɋ5-ɋ6 ɜ ɢɯ ɢɡɨɦɟɪɵ 
ɫ ɛɨɥɟɟ ɜɵɫɨɤɢɦ ɨɤɬɚɧɨɜɵɦ ɱɢɫɥɨɦ. 

ɂɡɨɦɟɪɢɡɚɬ – ɰɟɧɧɟɣɲɢɣ ɤɨɦɩɨɧɟɧɬ ɬɨɜɚɪɧɨɝɨ ɚɜɬɨɛɟɧɡɢɧɚ, ɬɚɤ ɤɚɤ ɧɟ ɫɨɞɟɪɠɢɬ 
ɛɟɧɡɨɥɚ, ɚɪɨɦɚɬɢɱɟɫɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ, ɫɟɪɧɢɫɬɵɯ ɫɨɟɞɢɧɟɧɢɣ, ɨɥɟɮɢɧɨɜɵɯ 
ɭɝɥɟɜɨɞɨɪɨɞɨɜ, ɢɦɟɟɬ ɜɵɫɨɤɨɟ Ɉɑ ɩɨ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɦɭ ɢ ɦɨɬɨɪɧɨɦɭ ɦɟɬɨɞɭ. 
ɂɡɨɦɟɪɢɡɚɬ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɣ ɪɚɡɧɢɰɟɣ (2-3 ɩɭɧɤɬɚ) ɦɟɠɞɭ ɨɤɬɚɧɨɜɵɦɢ 
ɱɢɫɥɚɦɢ ɩɨ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɦɭ ɢ ɦɨɬɨɪɧɨɦɭ ɦɟɬɨɞɚɦ, ɩɨɫɤɨɥɶɤɭ ɢɡɨɩɚɪɚɮɢɧɵ, ɜ 
ɨɬɥɢɱɢɟ ɨɬ ɚɪɨɦɚɬɢɱɟɫɤɢɯ ɢ ɧɟɩɪɟɞɟɥɶɧɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ, ɢɦɟɸɬ ɩɨɱɬɢ ɨɞɢɧɚɤɨɜɨɟ 
ɨɤɬɚɧɨɜɨɟ ɱɢɫɥɨ ɩɨ ɤɚɠɞɨɦɭ ɢɡ ɷɬɢɯ ɦɟɬɨɞɨɜ. 

ɋɨɜɪɟɦɟɧɧɚɹ ɭɫɬɚɧɨɜɤɚ ɢɡɨɦɟɪɢɡɚɰɢɢ ɥɟɝɤɢɯ ɛɟɧɡɢɧɨɜɵɯ ɮɪɚɤɰɢɣ ɋ5-ɋ6 ɫɨɫɬɨɢɬ 
ɢɡ ɧɟɫɤɨɥɶɤɢɯ ɨɫɧɨɜɧɵɯ ɛɥɨɤɨɜ: ɛɥɨɤɚ ɝɢɞɪɨɨɱɢɫɬɤɢ ɫɵɪɶɹ, ɛɥɨɤɚ ɪɟɚɤɬɨɪɨɜ 
ɢɡɨɦɟɪɢɡɚɰɢɢ ɫ ɜɵɫɨɤɨɚɤɬɢɜɧɵɦ ɰɟɨɥɢɬɧɵɦ ɢɥɢ ɚɦɨɪɮɧɵɦ ɤɚɬɚɥɢɡɚɬɨɪɨɦ, ɛɥɨɤɚ 
ɫɬɚɛɢɥɢɡɚɰɢɢ ɢɡɨɦɟɪɢɡɚɬɚ, ɛɥɨɤɨɜ ɜɵɞɟɥɟɧɢɹ ɢ ɪɟɰɢɪɤɭɥɹɰɢɢ ɧɢɡɤɨɨɤɬɚɧɨɜɵɯ 
ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɧɨɪɦɚɥɶɧɨɝɨ ɫɬɪɨɟɧɢɹ, ɤɚɤ ɧɟɩɪɨɪɟɚɝɢɪɨɜɚɜɲɢɯ, ɬɚɤ ɢ ɫɨɞɟɪɠɚɳɢɯɫɹ ɜ 
ɢɫɯɨɞɧɨɦ ɫɵɪɶɟ. 

ɋɵɪɶɟɦ ɭɫɬɚɧɨɜɨɤ ɢɡɨɦɟɪɢɡɚɰɢɢ ɦɨɝɭɬ ɛɵɬɶ ɥɟɝɤɢɣ ɩɪɹɦɨɝɨɧɧɵɣ ɛɟɧɡɢɧ (ɧ.ɤ.-62 

°ɋ), ɛɟɧɡɢɧ-ɪɚɮɢɧɚɬ (ɩɨɫɥɟ ɷɤɫɬɪɚɤɰɢɢ ɚɪɟɧɨɜ) ɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɮɪɚɤɰɢɹ ɋ5-ɋ6. 

Ɍɨɜɚɪɧɵɦɢ ɩɪɨɞɭɤɬɚɦɢ ɢɡɨɦɟɪɢɡɚɰɢɢ ɋ5-ɋ6 ɹɜɥɹɸɬɫɹ ɢɡɨɩɟɧɬɚɧɨɜɚɹ ɢ 
ɢɡɨɝɟɤɫɚɧɨɜɚɹ ɮɪɚɤɰɢɢ. Ɉɤɬɚɧɨɜɨɟ ɱɢɫɥɨ ɢɡɨɩɟɧɬɚɧɨɜɨɣ ɮɪɚɤɰɢɢ ɪɚɜɧɨ 89 (ɩɨ 
ɦɨɬɨɪɧɨɦɭ ɦɟɬɨɞɭ), ɚ ɢɡɨɝɟɤɫɚɧɨɜɨɣ, ɫɨɞɟɪɠɚɳɟɣ ɧɟ ɛɨɥɟɟ 1% ɧ-ɝɟɤɫɚɧɚ, – 78. Ʉɪɨɦɟ 
ɬɨɝɨ, ɧɚ ɭɫɬɚɧɨɜɤɟ ɜɵɞɟɥɹɸɬ ɛɭɬɚɧɨɜɭɸ ɢ ɝɟɤɫɚɧɨɜɭɸ ɮɪɚɤɰɢɢ, ɚ ɬɚɤɠɟ 
ɭɝɥɟɜɨɞɨɪɨɞɧɵɣ ɝɚɡ. 

Ɋɚɡɥɢɱɚɸɬ ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɭɸ, ɫɪɟɞɧɟɬɟɦɩɟɪɚɬɭɪɧɭɸ ɢ ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɭɸ 
ɢɡɨɦɟɪɢɡɚɰɢɸ. 

 

2.10.1 ɇɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɚɹ ɢɡɨɦɟɪɢɡɚɰɢɹ ɧɚ ɯɥɨɪɢɪɨɜɚɧɧɵɯ 
(ɮɬɨɪɢɪɨɜɚɧɧɵɯ) ɚɥɸɦɨɩɥɚɬɢɧɨɜɵɯ ɤɚɬɚɥɢɡɚɬɨɪɚɯ 

 

ɉɪɨɰɟɫɫ PENEX ɤɨɦɩɚɧɢɢ UOP 

ɉɪɨɰɟɫɫ Penex ɫɩɟɰɢɚɥɶɧɨ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɤɚɬɚɥɢɬɢɱɟɫɤɨɣ ɢɡɨɦɟɪɢɡɚɰɢɢ 
ɩɟɧɬɚɧɨɜ, ɝɟɤɫɚɧɨɜ ɢ ɢɯ ɫɦɟɫɟɣ. Ɋɟɚɤɰɢɢ ɩɪɨɬɟɤɚɸɬ ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɜɨɞɨɪɨɞɚ ɜ 
ɧɟɩɨɞɜɢɠɧɨɦ ɫɥɨɟ ɤɚɬɚɥɢɡɚɬɨɪɚ ɩɪɢ ɪɚɛɨɱɢɯ ɭɫɥɨɜɢɹɯ, ɫɩɨɫɨɛɫɬɜɭɸɳɢɯ ɢɡɨɦɟɪɢɡɚɰɢɢ 
ɢ ɩɪɟɩɹɬɫɬɜɭɸɳɢɯ ɝɢɞɪɨɤɪɟɤɢɧɝɭ. Ɋɚɛɨɱɢɟ ɭɫɥɨɜɢɹ ɞɚɥɟɤɢ ɨɬ ɠɟɫɬɤɢɯ, ɨ ɱɟɦ 
ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɭɦɟɪɟɧɧɨɟ ɪɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ, ɧɢɡɤɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɢ ɧɢɡɤɨɟ 
ɩɚɪɰɢɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɜɨɞɨɪɨɞɚ. Ɉɛɥɚɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɩɪɨɰɟɫɫɚ ɜɤɥɸɱɚɸɬ ɩɨɜɵɲɟɧɢɟ 
Ɉɑ ɢ ɝɢɞɪɢɪɨɜɚɧɢɟ ɛɟɧɡɨɥɚ. ȼ ɩɪɨɰɟɫɫɟ Penex ɩɪɢɦɟɧɹɟɬɫɹ ɭɥɭɱɲɟɧɧɵɣ ɜɚɪɢɚɧɬ 
ɤɚɬɚɥɢɡɚɬɨɪɚ ɬɪɟɬɶɟɝɨ ɩɨɤɨɥɟɧɢɹ. 

ȼ Ɋɨɫɫɢɢ ɞɚɧɧɚɹ ɬɟɯɧɨɥɨɝɢɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɧɚ ȺɈ «ȺɇɉɁ ȼɇɄ», ɈɈɈ «Ʌɭɤɨɣɥ–
ɉɟɪɦɧɟɮɬɟɨɪɝɫɢɧɬɟɡ», ɈɈɈ «Ʌɭɤɨɣɥ–ȼɨɥɝɨɝɪɚɞɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɚ», ȺɈ «Ƚɚɡɩɪɨɦɧɟɮɬɶ–
ɆɇɉɁ». 

ɇɚ ɪɢɫɭɧɤɟ 2.33 ɩɪɟɞɫɬɚɜɥɟɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɩɪɨɰɟɫɫɚ Penex. 
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Ɋɢɫɭɧɨɤ 2.33 – Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɩɪɨɰɟɫɫɚ Penex 

 

Ʌɟɝɤɢɟ ɛɟɧɡɢɧɨɜɵɟ ɮɪɚɤɰɢɢ ɩɨɫɬɭɩɚɸɬ ɜ ɨɞɢɧ ɢɡ ɞɜɭɯ ɚɩɩɚɪɚɬɨɜ ɭɫɬɚɧɨɜɤɢ 
ɨɫɭɲɤɢ. Ⱥɩɩɚɪɚɬɵ ɡɚɩɨɥɧɟɧɵ ɨɫɭɲɢɬɟɥɹɦɢ ɧɚ ɦɨɥɟɤɭɥɹɪɧɵɯ ɫɢɬɚɯ, ɤɨɬɨɪɵɟ 
ɩɨɝɥɨɳɚɸɬ ɜɥɚɝɭ ɢ ɬɟɦ ɫɚɦɵɦ ɡɚɳɢɳɚɸɬ ɤɚɬɚɥɢɡɚɬɨɪ. ɉɨɫɥɟ ɫɦɟɲɟɧɢɹ ɫ ɞɨɛɚɜɨɱɧɵɦ 
ɜɨɞɨɪɨɞɨɦ ɫɵɪɶɟ ɩɨɞɨɝɪɟɜɚɟɬɫɹ ɫɧɚɱɚɥɚ ɩɭɬɟɦ ɬɟɩɥɨɨɛɦɟɧɚ ɫ ɩɪɨɞɭɤɬɨɦ ɪɟɚɤɬɨɪɚ, ɚ 
ɡɚɬɟɦ ɜ ɩɨɞɨɝɪɟɜɚɬɟɥɟ ɩɪɹɦɨɝɨ ɧɚɝɪɟɜɚ, ɩɨɫɥɟ ɱɟɝɨ ɩɨɫɬɭɩɚɟɬ ɜ ɪɟɚɤɬɨɪɵ. Ɉɛɵɱɧɨ 
ɩɪɢɦɟɧɹɸɬɫɹ ɞɜɚ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɫɨɟɞɢɧɟɧɧɵɯ ɪɟɚɤɬɨɪɚ. 

ɉɟɪɟɞ ɩɨɫɬɭɩɥɟɧɢɟɦ ɜ ɫɬɚɛɢɥɢɡɚɰɢɨɧɧɭɸ ɤɨɥɨɧɧɭ ɩɨɬɨɤ ɪɟɚɤɬɨɪɚ ɨɯɥɚɠɞɚɟɬɫɹ. 
ȼ ɧɨɜɵɯ ɫɯɟɦɚɯ ɩɪɨɰɟɫɫɚ Ɋɟnɟɯ ɪɟɰɢɪɤɭɥɹɰɢɨɧɧɵɣ ɤɨɦɩɪɟɫɫɨɪ ɢ ɫɟɩɚɪɚɬɨɪ ɩɪɨɞɭɤɬɚ 
ɢɫɤɥɸɱɟɧɵ. Ʉɨɥɢɱɟɫɬɜɨ ɩɨɞɚɜɚɟɦɨɝɨ ɜɨɞɨɪɨɞɚ ɥɢɲɶ ɧɟɡɧɚɱɢɬɟɥɶɧɨ ɩɪɟɜɵɲɚɟɬ ɟɝɨ 
ɯɢɦɢɱɟɫɤɢɣ ɪɚɫɯɨɞ. Ⱦɨɛɚɜɨɱɧɵɣ ɜɨɞɨɪɨɞ, ɤɨɬɨɪɵɣ ɦɨɠɟɬ ɛɵɬɶ ɥɸɛɨɣ ɩɪɢɟɦɥɟɦɨɣ 
ɱɢɫɬɨɬɵ, ɨɛɵɱɧɨ ɩɨɫɬɭɩɚɟɬ ɫ ɭɫɬɚɧɨɜɤɢ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɪɢɮɨɪɦɢɧɝɚ. Ⱦɥɹ ɭɞɚɥɟɧɢɹ 
ɇɋl, ɨɛɪɚɡɭɸɳɟɝɨɫɹ ɢɡ ɨɪɝɚɧɢɱɟɫɤɢɯ ɯɥɨɪɢɞɨɜ, ɤɨɬɨɪɵɟ ɞɨɛɚɜɥɹɸɬɫɹ ɞɥɹ 
ɩɨɞɞɟɪɠɚɧɢɹ ɚɤɬɢɜɧɨɫɬɢ ɤɚɬɚɥɢɡɚɬɨɪɚ, ɝɚɡɨɨɛɪɚɡɧɵɣ ɜɟɪɯɧɢɣ ɩɪɨɞɭɤɬ 
ɫɬɚɛɢɥɢɡɚɰɢɨɧɧɨɣ ɤɨɥɨɧɧɵ ɨɬɦɵɜɚɟɬɫɹ ɪɚɫɬɜɨɪɨɦ ɳɟɥɨɱɢ. ɉɨɫɥɟ ɨɱɢɫɬɤɢ ɝɚɡ 
ɩɨɫɬɭɩɚɟɬ ɜ ɫɢɫɬɟɦɭ ɬɨɩɥɢɜɧɨɝɨ ɝɚɡɚ. ɋɬɚɛɢɥɢɡɢɪɨɜɚɧɧɵɣ, ɢɡɨɦɟɪɢɡɨɜɚɧɧɵɣ ɠɢɞɤɢɣ 
ɧɢɠɧɢɣ ɩɪɨɞɭɤɬ ɤɨɥɨɧɧɵ ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɚɤ ɤɨɦɩɨɧɟɧɬ ɛɟɧɡɢɧɚ. 

Ⱦɪɭɝɚɹ ɫɯɟɦɚ ɩɪɟɞɩɨɥɚɝɚɟɬ ɪɚɡɞɟɥɟɧɢɟ ɧɢɠɧɟɝɨ ɩɪɨɞɭɤɬɚ ɫɬɚɛɢɥɢɡɚɰɢɨɧɧɨɣ 
ɤɨɥɨɧɧɵ ɮɪɚɤɰɢɨɧɢɪɨɜɚɧɢɟɦ ɢ/ɢɥɢ ɚɞɫɨɪɛɰɢɟɣ ɧɚ ɦɨɥɟɤɭɥɹɪɧɵɯ ɫɢɬɚɯ. ȼ ɪɟɡɭɥɶɬɚɬɟ 
ɩɨɥɭɱɚɸɬ ɧ-ɩɚɪɚɮɢɧ ɢ ɢɡɨɩɚɪɚɮɢɧ, ɩɟɪɜɵɣ ɢɡ ɤɨɬɨɪɵɯ ɜɨɡɜɪɚɳɚɟɬɫɹ ɜ ɪɟɚɤɬɨɪ ɜɦɟɫɬɟ 
ɫ ɧɢɡɤɨɨɤɬɚɧɨɜɵɦɢ ɦɟɬɢɥɩɟɧɬɚɧɚɦɢ (Ɇɟɋ5). ɉɨɥɭɱɢɬɶ ɩɪɨɞɭɤɬ ɫ ɱɢɫɬɵɦ 
ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɦ ɨɤɬɚɧɨɜɵɦ ɱɢɫɥɨɦ ɨɬ 87 ɞɨ 92 ɦɨɠɧɨ ɩɪɢɦɟɧɟɧɢɟɦ ɨɞɧɨɣ ɢɡ 
ɜɨɡɦɨɠɧɵɯ ɫɯɟɦ. 

Ɇɟɧɟɟ ɡɚɬɪɚɬɧɚɹ ɫɯɟɦɚ ɫ ɪɟɰɢɪɤɭɥɹɰɢɟɣ ɫɨɫɬɨɢɬ ɜ ɨɛɴɟɞɢɧɟɧɢɢ ɩɪɨɰɟɫɫɚ Ɋɟnɟɯ 
ɫ ɤɨɥɨɧɧɨɣ ɞɟɢɡɨɝɟɤɫɚɧɢɡɚɰɢɢ. ɇɢɡɤɨɨɤɬɚɧɨɜɵɟ ɦɟɬɢɥɩɟɧɬɚɧɵ ɤɨɧɰɟɧɬɪɢɪɭɸɬɫɹ ɜ 
ɛɨɤɨɜɨɦ ɩɨɝɨɧɟ ɤɨɥɨɧɧɵ. ɗɬɨɬ ɩɨɝɨɧ ɫɦɟɲɢɜɚɸɬ ɫɨ ɫɜɟɠɢɦ ɫɵɪɶɟɦ ɢ ɩɨɞɚɸɬ ɜ ɪɟɚɤɬɨɪ 
Ɋɟnɟɯ. ȼɟɪɯɧɢɣ ɩɪɨɞɭɤɬ ɤɨɥɨɧɧɵ ɞɟɢɡɨɝɟɤɫɚɧɢɡɚɰɢɢ, ɫɨɫɬɨɹɳɢɣ ɜ ɨɫɧɨɜɧɨɦ ɢɡ 
ɢɡɨɩɟɧɬɚɧɚ, 2,2- ɢ 2,3-ɞɢɦɟɬɢɥɛɭɬɚɧɚ, ɭɥɚɜɥɢɜɚɟɬɫɹ ɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɤɚɱɟɫɬɜɟ 
ɤɨɦɩɨɧɟɧɬɚ ɛɟɧɡɢɧɚ. ɑɚɫɬɶ ɧɢɠɧɟɝɨ ɩɪɨɞɭɤɬɚ ɤɨɥɨɧɧɵ, ɫɨɫɬɨɹɳɟɝɨ ɢɡ ɧɚɮɬɟɧɨɜ ɋ6 ɢ 
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ɮɪɚɤɰɢɣ ɋ7, ɬɚɤɠɟ ɨɬɛɢɪɚɟɬɫɹ ɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɤɚɱɟɫɬɜɟ ɤɨɦɩɨɧɟɧɬɚ ɛɟɧɡɢɧɚ ɢɥɢ 
ɫɵɪɶɹ ɭɫɬɚɧɨɜɤɢ ɪɢɮɨɪɦɢɧɝɚ. 

ɗɮɮɟɤɬɢɜɧɨ ɪɚɛɨɬɚɸɳɚɹ ɫɯɟɦɚ ɫ ɪɟɰɢɪɤɭɥɹɰɢɟɣ ɩɨɥɭɱɚɟɬɫɹ ɩɭɬɟɦ 
ɨɛɴɟɞɢɧɟɧɢɹ ɩɪɨɰɟɫɫɨɜ Ɋɟnɟɯ ɢ Molex. ɉɪɨɰɟɫɫ Molex ɪɚɡɞɟɥɹɟɬ ɜ ɫɟɩɚɪɚɬɨɪɟ ɧɚ 
ɦɨɥɟɤɭɥɹɪɧɵɯ ɫɢɬɚɯ ɫɬɚɛɢɥɢɡɢɪɨɜɚɧɧɵɣ ɩɪɨɞɭɤɬ Ɋɟnɟɯ ɧɚ ɜɵɫɨɤɨɨɤɬɚɧɨɜɵɣ 
ɢɡɨɩɚɪɚɮɢɧ ɢ ɧɢɡɤɨɨɤɬɚɧɨɜɵɣ ɧ-ɩɚɪɚɮɢɧ. ɉɨɫɥɟɞɧɢɣ ɜɦɟɫɬɟ ɫɨ ɫɜɟɠɢɦ ɫɵɪɶɟɦ 
ɩɨɞɚɟɬɫɹ ɧɚ ɭɫɬɚɧɨɜɤɭ Ɋɟnɟɯ. ɂɡɨɦɟɪɢɡɨɜɚɧɧɵɣ ɩɪɨɞɭɤɬ ɞɟɧɨɪɦɚɥɢɡɭɟɬɫɹ ɧɚ 
ɭɫɬɚɧɨɜɤɟ Molex ɢ ɢɡɜɥɟɤɚɟɬɫɹ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɤɚɱɟɫɬɜɟ ɤɨɦɩɨɧɟɧɬɚ ɛɟɧɡɢɧɚ. 

ȼɨɡɦɨɠɧɵ ɪɚɡɥɢɱɧɵɟ ɫɯɟɦɵ ɤɨɦɩɨɧɨɜɤɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɪɚɡɞɟɥɟɧɢɹ. 
Ɉɩɬɢɦɚɥɶɧɚɹ ɤɨɦɩɨɧɨɜɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɨɫɬɚɜɨɦ ɫɵɪɶɹ ɢ ɰɟɥɟɜɵɦ ɨɤɬɚɧɨɜɵɦ ɱɢɫɥɨɦ 
ɩɪɨɞɭɤɬɚ (ɪɢɫɭɧɨɤ 2.34). 

Ⱦɪɭɝɨɟ ɩɪɟɢɦɭɳɟɫɬɜɨ ɫɯɟɦ ɫ ɭɱɚɫɬɢɟɦ ɩɪɨɰɟɫɫɚ Ɋɟnɟɯ – ɝɢɞɪɢɪɨɜɚɧɢɟ ɛɟɧɡɨɥɚ 
ɞɨ ɰɢɤɥɨɝɟɤɫɚɧɚ. ɗɬɨɬ ɚɫɩɟɤɬ ɨɫɨɛɟɧɧɨ ɜɚɠɟɧ, ɟɫɥɢ ɬɪɟɛɭɟɬɫɹ ɫɧɢɡɢɬɶ ɫɨɞɟɪɠɚɧɢɟ 
ɛɟɧɡɨɥɚ ɜ ɛɟɧɡɢɧɟ. 

 
Ɋɢɫɭɧɨɤ 2.34 – ȼɚɪɢɚɧɬɵ ɫɬɚɧɞɚɪɬɧɨɣ ɫɯɟɦɵ Penex 

Ʉɚɬɚɥɢɡɚɬɨɪɵ 

Ʉɚɬɚɥɢɡɚɬɨɪɵ: I-8plus, I-82, I-84 
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ɏɥɨɪɢɪɨɜɚɧɧɵɟ ɤɚɬɚɥɢɡɚɬɨɪɵ ɧɚ ɨɫɧɨɜɟ ɨɤɢɫɢ ɚɥɸɦɢɧɢɹ ɨɛɥɚɞɚɸɬ ɫɚɦɨɣ 
ɜɵɫɨɤɨɣ ɢɡɨɦɟɪɢɡɭɸɳɟɣ ɚɤɬɢɜɧɨɫɬɶɸ ɞɥɹ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɋ5 ɢ ɋ6, ɤɨɬɨɪɚɹ 
ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ ɧɟɩɪɟɪɵɜɧɵɦ ɞɨɛɚɜɥɟɧɢɟɦ ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɯɥɨɪɢɞɚ. Ɉɧɢ ɬɚɤɠɟ 
ɨɬɥɢɱɚɸɬɫɹ ɱɪɟɡɜɵɱɚɣɧɨ ɜɵɫɨɤɨɣ ɫɬɚɛɢɥɶɧɨɫɬɶɸ ɢ ɧɟ ɬɪɟɛɭɸɬ ɪɟɝɟɧɟɪɚɰɢɢ. Ɍɢɩɢɱɧɚɹ 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɱɢɯ ɰɢɤɥɨɜ ɫɨɫɬɚɜɥɹɟɬ 5 ɥɟɬ ɧɚ ɨɞɢɧ ɪɟɚɤɬɨɪ. ɉɨɷɬɨɦɭ 
ɭɫɬɚɧɨɜɤɢ ɬɢɩɚ Penex ɨɫɧɚɳɟɧɵ ɞɜɭɦɹ ɪɟɚɤɬɨɪɚɦɢ. 

Ɉɞɧɚɤɨ ɢɯ ɩɪɢɦɟɧɟɧɢɟ ɫɜɹɡɚɧɨ ɫ ɠɟɫɬɤɢɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ ɤ ɫɵɪɶɸ – ɩɨ 
ɫɨɞɟɪɠɚɧɢɸ ɜɨɞɵ, ɚɪɨɦɚɬɢɤɢ, ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɋ7+, ɨɥɟɮɢɧɨɜ, ɫɟɪɵ ɢ ɚɡɨɬɚ, ɚ ɬɚɤɠɟ ɫɨ 
ɫɥɨɠɧɨɫɬɶɸ ɢ ɬɪɭɞɨɟɦɤɨɫɬɶɸ ɨɩɟɪɚɰɢɢ ɡɚɝɪɭɡɤɢ ɢ ɜɵɝɪɭɡɤɢ ɤɚɬɚɥɢɡɚɬɨɪɚ, 
ɡɧɚɱɢɬɟɥɶɧɨɣ ɤɨɪɪɨɡɢɟɣ ɚɩɩɚɪɚɬɭɪɵ ɩɪɢ ɧɚɪɭɲɟɧɢɹɯ ɪɟɠɢɦɚ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

ɋɵɪɶɟ ɢ ɩɪɨɞɭɤɬɵ 

ȼ ɬɚɛɥɢɰɟ 2.23 ɩɨɤɚɡɚɧ ɬɢɩɢɱɧɵɣ ɫɨɫɬɚɜ ɫɵɪɶɹ ɢ ɩɪɨɞɭɤɬɨɜ ɭɫɬɚɧɨɜɤɢ Penex ɞɥɹ 
ɩɟɪɟɪɚɛɨɬɤɢ ɋ5-ɋ6. 

 

 

Ɍɚɛɥɢɰɚ 2.23 – Ɍɢɩɢɱɧɵɣ ɫɨɫɬɚɜ ɫɵɪɶɹ ɋ5-ɋ6 ɢ ɩɪɨɞɭɤɬɨɜ 

 ɉɪɨɰɟɧɬ ɨɬ 
ɫɭɦɦɚɪɧɨɝɨ 
ɤɨɥɢɱɟɫɬɜɚ 

ɋɵɪɶɟ ɉɪɨɞɭɤɬ 

ɉɚɪɚɮɢɧɵ ɋ5, %ɦɚɫ.: 47,5   

ɢɡɨɩɟɧɬɚɧ  42,0 77,0 

nC5  58,0 23,0 

ɉɚɪɚɮɢɧɵ ɋ6, % ɦɚɫ.: 45,2   

2,2-ɞɢɦɟɬɢɥɛɭɬɚɧ  0,9 31,6 

2,3-ɞɢɦɟɬɢɥɛɭɬɚɧ  5,0 10,4 

ɦɟɬɢɥɩɟɧɬɚɧɵ  48,2 46,9 

nɋ6  45,9 11,1 

ɐɢɤɥɢɱɟɫɤɢɟ ɋ6, % ɦɚɫ.: 7,3   

ɦɟɬɢɥɰɢɤɥɨɩɟɧɬɚɧ  57,0 52,0 

ɰɢɤɥɨɝɟɤɫɚɧ  17,0 48,0 

ɛɟɧɡɨɥ  26,0 0 

Ɉɤɬɚɧɨɜɵɟ ɱɢɫɥɚ ɛɟɡ 
ɞɨɛɚɜɥɟɧɢɹ Ɍɗɋ: 

   

Ɉɑɢ  70,1 83,8 

Ɉɑɦ  66,8 81,1 

 

2.10.2 ɇɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɚɹ ɢɡɨɦɟɪɢɡɚɰɢɹ ɧɚ ɨɤɫɢɞɧɵɯ ɤɚɬɚɥɢɡɚɬɨɪɚɯ ɫ 
ɫɭɥɶɮɚɬɢɪɨɜɚɧɧɵɦ ɨɤɫɢɞɨɦ ɰɢɪɤɨɧɢɹ 

 

ɉɪɨɰɟɫc ɂɡɨɦɚɥɤ-2 ɇɉɉ «ɇɟɮɬɟɯɢɦ» 

Ɍɟɯɧɨɥɨɝɢɹ ɂɡɨɦɚɥɤ-2 ɹɜɥɹɟɬɫɹ ɧɨɜɟɣɲɟɣ ɪɚɡɪɚɛɨɬɤɨɣ ɜ ɨɛɥɚɫɬɢ ɢɡɨɦɟɪɢɡɚɰɢɢ 
ɥɟɝɤɢɯ ɛɟɧɡɢɧɨɜɵɯ ɮɪɚɤɰɢɣ. Ɉɫɨɛɟɧɧɨɫɬɶɸ ɬɟɯɧɨɥɨɝɢɢ ɹɜɥɹɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 
ɤɚɬɚɥɢɡɚɬɨɪɚ ɋɂ-2, ɨɛɟɫɩɟɱɢɜɚɸɳɟɝɨ ɩɪɨɬɟɤɚɧɢɟ ɩɪɨɰɟɫɫɚ ɜ ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢ 
ɜɵɝɨɞɧɨɣ ɞɥɹ ɢɡɨɦɟɪɢɡɚɰɢɢ ɩɚɪɚɮɢɧɨɜɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ 
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ɨɛɥɚɫɬɢ 130-170 °ɋ, ɨɛɥɚɞɚɸɳɟɝɨ ɩɨɜɵɲɟɧɧɨɣ ɭɫɬɨɣɱɢɜɨɫɬɶɸ ɤ ɞɟɣɫɬɜɢɸ 
ɤɚɬɚɥɢɬɢɱɟɫɤɢɯ ɹɞɨɜ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɯɥɨɪɢɪɨɜɚɧɧɵɦɢ ɤɚɬɚɥɢɡɚɬɨɪɚɦɢ [4]. 

ȼ Ɋɨɫɫɢɢ ɤɚɬɚɥɢɡɚɬɨɪ ɋɂ-2 ɭɫɩɟɲɧɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɧɚ ɪɨɫɫɢɣɫɤɢɯ ɡɚɜɨɞɚɯ: 
«ɍɮɚɧɟɮɬɟɯɢɦ», ɇɨɜɨ-ɍɮɢɦɫɤɨɦ ɇɉɁ, Ɉɦɫɤɨɦ ɇɉɁ, ȺɈ «ɊɇɉɄ», ɈɈɈ «ɉɈ 
«Ʉɢɪɢɲɢɧɟɮɬɟɨɪɝɫɢɧɬɟɡ», ɈȺɈ «ɋɥɚɜɧɟɮɬɶ-əɇɈɋ», ɉȺɈ «ɋɚɪɚɬɨɜɫɤɢɣ ɇɉɁ». 

 

Ʉɚɬɚɥɢɡɚɬɨɪɵ ɩɪɨɰɟɫɫɚ 
ȼ ɨɫɧɨɜɟ ɬɟɯɧɨɥɨɝɢɢ ɢɡɨɦɟɪɢɡɚɰɢɢ «ɂɡɨɦɚɥɤ-2» ɥɟɠɢɬ ɨɤɫɢɞɧɵɣ 

ɫɭɥɶɮɚɬɢɪɨɜɚɧɧɵɣ ɤɚɬɚɥɢɡɚɬɨɪ ɋɂ-2, ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ ɩɪɨɬɟɤɚɧɢɟ ɩɪɨɰɟɫɫɚ ɜ 
ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢ ɜɵɝɨɞɧɨɣ ɞɥɹ ɢɡɨɦɟɪɢɡɚɰɢɢ ɩɚɪɚɮɢɧɨɜɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ 
ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ ɨɛɥɚɫɬɢ 120-180°C ɢ ɨɛɥɚɞɚɸɳɢɣ ɩɨɜɵɲɟɧɧɨɣ ɭɫɬɨɣɱɢɜɨɫɬɶɸ ɤ 
ɞɟɣɫɬɜɢɸ ɤɚɬɚɥɢɬɢɱɟɫɤɢɯ ɹɞɨɜ – ɜɨɞɵ, ɫɟɪɵ, ɚɡɨɬɚ. 

Ɉɬɥɢɱɢɬɟɥɶɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ ɤɚɬɚɥɢɡɚɬɨɪɚ ɢɡɨɦɟɪɢɡɚɰɢɢ ɋɂ-2 ɡɚɤɥɸɱɚɸɬɫɹ ɜ 
ɫɥɟɞɭɸɳɟɦ: 

 ɂɡɨɦɟɪɢɡɭɸɳɚɹ ɚɤɬɢɜɧɨɫɬɶ ɤɚɬɚɥɢɡɚɬɨɪɚ ɋɂ-2 ɡɧɚɱɢɬɟɥɶɧɨ ɜɵɲɟ, ɱɟɦ ɭ 
ɰɟɨɥɢɬɧɵɯ ɤɚɬɚɥɢɡɚɬɨɪɨɜ, ɢ ɧɟ ɭɫɬɭɩɚɟɬ ɩɨ ɚɤɬɢɜɧɨɫɬɢ ɯɥɨɪɢɪɨɜɚɧɧɵɦ ɤɚɬɚɥɢɡɚɬɨɪɚɦ; 

 Ʉɚɬɚɥɢɡɚɬɨɪ ɋɂ-2 ɭɫɬɨɣɱɢɜ ɤ ɞɟɣɫɬɜɢɸ ɤɚɬɚɥɢɬɢɱɟɫɤɢɯ ɹɞɨɜ, ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɬ 
ɫɜɨɸ ɚɤɬɢɜɧɨɫɬɶ ɞɚɠɟ ɩɨɫɥɟ ɤɪɚɬɤɨɫɪɨɱɧɵɯ ɩɪɨɫɤɨɤɨɜ ɜɨɞɵ ɞɨ 100 ppm ɢ ɫɟɪɵ ɞɨ 5 
ppm; 

 ɇɟ ɬɪɟɛɭɟɬɫɹ ɩɨɞɚɱɚ ɤɢɫɥɨɬɧɵɯ ɪɟɚɝɟɧɬɨɜ, ɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɨɬɫɭɬɫɬɜɭɟɬ 
ɛɥɨɤ ɡɚɳɟɥɚɱɢɜɚɧɢɹ ɨɬɯɨɞɹɳɢɯ ɝɚɡɨɜ; 

 ȼɵɫɨɤɢɣ ɜɵɯɨɞ ɬɨɜɚɪɧɨɝɨ ɢɡɨɦɟɪɢɡɚɬɚ – 97-99%; 

 ɋɪɨɤ ɫɥɭɠɛɵ ɤɚɬɚɥɢɡɚɬɨɪɚ ɋɂ-2 10-12 ɥɟɬ. 
 Ɉɤɬɚɧɨɜɨɟ ɱɢɫɥɨ ɢɡɨɤɨɦɩɨɧɟɧɬɚ, ɩɨɥɭɱɚɟɦɨɝɨ ɩɨ ɬɟɯɧɨɥɨɝɢɢ "ɂɡɨɦɚɥɤ-2" 

ɨɩɪɟɞɟɥɹɟɬɫɹ, ɜ ɨɫɧɨɜɧɨɦ, ɜɵɛɨɪɨɦ ɜɚɪɢɚɧɬɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɵ. 
 

Ɋɚɡɥɢɱɧɵɟ ɜɚɪɢɚɧɬɵ ɬɟɯɧɨɥɨɝɢɢ ɂɡɨɦɚɥɤ-2 

Ɍɟɯɧɨɥɨɝɢɹ ɂɡɨɦɚɥɤ-2 ɩɨɡɜɨɥɹɟɬ ɩɟɪɟɪɚɛɚɬɵɜɚɬɶ ɩɟɧɬɚɧ-ɝɟɤɫɚɧɨɜɵɟ ɮɪɚɤɰɢɢ 
ɫɨ ɡɧɚɱɢɬɟɥɶɧɵɦ ɤɨɥɢɱɟɫɬɜɨɦ ɛɟɧɡɨɥɚ (ɞɨ 5-8%) ɢ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɋ7 ɞɨ 10%. ɇɨ ɜ 
ɬɚɤɢɯ ɫɥɭɱɚɹɯ ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɩɟɰɢɚɥɶɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɪɟɲɟɧɢɹ. 

Ɉɤɬɚɧɨɜɨɟ ɱɢɫɥɨ ɢɡɨɤɨɦɩɨɧɟɧɬɚ, ɩɨɥɭɱɚɟɦɨɝɨ ɩɨ ɬɟɯɧɨɥɨɝɢɢ «ɂɡɨɦɚɥɤ-2», 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɨɫɧɨɜɧɨɦ ɜɵɛɨɪɨɦ ɜɚɪɢɚɧɬɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɵ. ȼɫɟ ɨɫɬɚɥɶɧɵɟ 
ɩɨɤɚɡɚɬɟɥɢ ɨɫɬɚɸɬɫɹ ɧɟɢɡɦɟɧɧɵɦɢ – ɦɟɠɪɟɝɟɧɟɪɚɰɢɨɧɧɵɣ ɩɟɪɢɨɞ ɧɟ ɦɟɧɟɟ 4 ɥɟɬ ɢ 
ɦɨɠɟɬ ɞɨɫɬɢɝɚɬɶ 8 ɥɟɬ, ɨɛɳɢɣ ɫɪɨɤ ɫɥɭɠɛɵ ɤɚɬɚɥɢɡɚɬɨɪɚ 10 ɥɟɬ, ɜɵɯɨɞ ɢɡɨɤɨɦɩɨɧɟɧɬɚ 
98-99% ɦɚɫ. ɢ ɦɨɠɟɬ ɫɧɢɠɚɬɶɫɹ ɬɨɥɶɤɨ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɤɨɧɰɟɧɬɪɚɰɢɢ ɭɝɥɟɜɨɞɨɪɨɞɨɜ 
ɋ7 ɛɨɥɟɟ 3% 

ɇɚ ɪɢɫɭɧɤɚɯ 2.35 – 2.38 ɩɪɟɞɫɬɚɜɥɟɧɵ ɩɪɢɧɰɢɩɢɚɥɶɧɵɟ ɛɥɨɤ-ɫɯɟɦɵ 
ɢɡɨɦɟɪɢɡɚɰɢɢ ɩɟɧɬɚɧɝɟɤɫɚɧɨɜɵɯ ɮɪɚɤɰɢɣ ɧɚ ɤɚɬɚɥɢɡɚɬɨɪɟ ɋɂ-2, ɨɬɥɢɱɚɸɳɢɟɫɹ 
ɬɪɟɛɨɜɚɧɢɹɦɢ ɩɨ ɨɤɬɚɧɨɜɨɦɭ ɱɢɫɥɭ. 

ɋɯɟɦɚ ɂɡɨɦɚɥɤ-2 – «ɡɚ ɩɪɨɯɨɞ» ɨɬɥɢɱɚɟɬɫɹ ɧɚɢɦɟɧɶɲɢɦɢ ɤɚɩɢɬɚɥɶɧɵɦɢ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɦɢ ɡɚɬɪɚɬɚɦɢ. ɗɬɚ ɫɯɟɦɚ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɚɬɶ ɢɡɨɤɨɦɩɨɧɟɧɬ ɫ ɂɈɑ ɨɬ 
81 ɞɨ 85 ɩɭɧɤɬɨɜ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɨɫɬɚɜɚ ɫɵɪɶɹ, ɩɪɢ ɜɵɯɨɞɟ ɧɟ ɦɟɧɟɟ 98% ɦɚɫ. 
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Ɋɢɫɭɧɨɤ 2.35 – Ȼɥɨɤ-ɫɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɢɡɨɦɟɪɢɡɚɰɢɢ ɩɨ ɬɟɯɧɨɥɨɝɢɢ  
«ɂɡɨɦɚɥɤ-2» (ɡɚ ɩɪɨɯɨɞ) 

 

ɋɯɟɦɚ ɂɡɨɦɚɥɤ-2 ɫ ɪɟɰɢɤɥɨɦ ɧ-ɩɟɧɬɚɧɚ (Ⱦɂɉ+Ⱦɉ) ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɩɟɪɟɪɚɛɨɬɤɢ 
ɫɵɪɶɹ ɫ ɫɨɞɟɪɠɚɧɢɟɦ ɩɟɧɬɚɧɨɜ 50-70 %. Ɂɚ ɫɱɟɬ ɪɟɰɢɤɥɚ ɧ-ɩɟɧɬɚɧɚ ɨɤɬɚɧɨɜɨɟ ɱɢɫɥɨ 
ɢɡɨɤɨɦɩɨɧɟɧɬɚ ɦɨɠɧɨ ɩɨɜɵɫɢɬɶ ɞɨ 86-88 ɩɭɧɤɬɨɜ ɩɨ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɦɭ ɦɟɬɨɞɭ, 
ɜɵɯɨɞ ɢɡɨɤɨɦɩɨɧɟɧɬɚ ɫɨɫɬɚɜɥɹɟɬ ɧɟ ɦɟɧɟɟ 98 % ɦɚɫ. ɋɯɟɦɚ ɩɨɡɜɨɥɹɟɬ ɜɵɜɨɞɢɬɶ 
ɨɬɞɟɥɶɧɨ ɢɡɨɩɟɧɬɚɧɨɜɭɸ ɮɪɚɤɰɢɸ ɜ ɤɨɥɢɱɟɫɬɜɟ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ ɫɨɞɟɪɠɚɧɢɸ 
ɩɟɧɬɚɧɨɜ ɜ ɫɵɪɶɟ ɭɫɬɚɧɨɜɤɢ ɢɡɨɦɟɪɢɡɚɰɢɢ. 

 

 
 

Ɋɢɫɭɧɨɤ 2.36 – Ȼɥɨɤ-ɫɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɢɡɨɦɟɪɢɡɚɰɢɢ ɩɨ ɬɟɯɧɨɥɨɝɢɢ  
«ɂɡɨɦɚɥɤ – 2» ɫ ɪɟɰɢɤɥɨɦ ɧ – ɩɟɧɬɚɧɚ 

 

ɋɯɟɦɚ ɂɡɨɦɚɥɤ-2 ɫ ɪɟɰɢɤɥɨɦ ɦɚɥɨɪɚɡɜɟɬɜɥɟɧɧɵɯ ɝɟɤɫɚɧɨɜ (ȾɂȽ) ɩɨɡɜɨɥɹɟɬ 
ɩɨɜɵɫɢɬɶ ɨɤɬɚɧɨɜɨɟ ɱɢɫɥɨ ɜɵɪɚɛɚɬɵɜɚɟɦɨɝɨ ɢɡɨɤɨɦɩɨɧɟɧɬɚ ɡɚ ɫɱɟɬ ɜɨɡɜɪɚɬɚ 
ɦɚɥɨɪɚɡɜɟɬɜɥɟɧɧɵɯ ɝɟɤɫɚɧɨɜ ɧɚ ɫɦɟɲɟɧɢɟ ɫ ɫɵɪɶɟɦ ɪɟɚɤɬɨɪɧɨɝɨ ɛɥɨɤɚ. ɉɨ ɫɪɚɜɧɟɧɢɸ 
ɫ ɜɚɪɢɚɧɬɨɦ «ɡɚ ɩɪɨɯɨɞ» ɫɯɟɦɚ ɜɤɥɸɱɚɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɭɸ ɤɨɥɨɧɧɭ ɞɟɢɡɨɝɟɤɫɚɧɢɡɚɬɨɪ 
ɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɨɥɭɱɟɧɢɟ ɢɡɨɤɨɦɩɨɧɟɧɬɚ ɫ ɂɈɑ 87-88 ɩɭɧɤɬɨɜ. ɍɫɬɚɧɨɜɤɚ 
ɞɟɢɡɨɝɟɤɫɚɧɢɡɚɬɨɪɚ ɹɜɥɹɟɬɫɹ ɨɩɬɢɦɚɥɶɧɵɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɪɟɲɟɧɢɟɦ ɞɥɹ 
ɩɟɪɟɪɚɛɨɬɤɢ ɫɵɪɶɹ ɫ ɫɨɞɟɪɠɚɧɢɟɦ ɝɟɤɫɚɧɨɜ 50-70% ɢ ɜɵɫɨɤɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɩɪɢɦɟɫɟɣ 
ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɋ7+ ɢ ɛɟɧɡɨɥɚ. 
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Ɋɢɫɭɧɨɤ 2.37 – Ȼɥɨɤ-ɫɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɢɡɨɦɟɪɢɡɚɰɢɢ ɩɨ ɬɟɯɧɨɥɨɝɢɢ  
«ɂɡɨɦɚɥɤ – 2» ɫ ɪɟɰɢɤɥɨɦ ɦɚɥɨɪɚɡɜɟɬɜɥɟɧɧɵɯ ɝɟɤɫɚɧɨɜ 

 

ɋɯɟɦɚ ɂɡɨɦɚɥɤ-2 ɫ ɞɟɢɡɨɩɟɧɬɚɧɢɡɚɰɢɟɣ ɫɵɪɶɹ ɢ ɪɟɰɢɤɥɨɦ ɦɚɥɨɪɚɡɜɟɬɜɥɟɧɧɵɯ 
ɝɟɤɫɚɧɨɜ (Ⱦɂɉ+ȾɂȽ). Ⱦɨɨɛɨɪɭɞɨɜɚɧɢɟ ɫɯɟɦɵ ɭɫɬɚɧɨɜɤɢ ɢɡɨɦɟɪɢɡɚɰɢɢ ɤɨɥɨɧɧɨɣ 
ɞɟɢɡɨɩɟɧɬɚɧɢɡɚɰɢɢ ɫɵɪɶɹ ɩɨɡɜɨɥɹɟɬ ɫɧɢɡɢɬɶ ɧɚɝɪɭɡɤɭ ɧɚ ɪɟɚɤɬɨɪɧɵɣ ɛɥɨɤ, ɩɨɜɵɫɢɬɶ 
ɝɥɭɛɢɧɭ ɢɡɨɦɟɪɢɡɚɰɢɢ ɩɟɧɬɚɧɚ. Ɉɤɬɚɧɨɜɨɟ ɱɢɫɥɨ ɢɡɨɤɨɦɩɨɧɟɧɬɚ ɫɨɫɬɚɜɥɹɟɬ 89-90 

ɩɭɧɤɬɨɜ. ɗɬɨɬ ɜɚɪɢɚɧɬ ɭɫɬɚɧɨɜɤɢ ɫɱɢɬɚɟɬɫɹ ɨɞɧɢɦ ɢɡ ɧɚɢɛɨɥɟɟ ɨɩɬɢɦɚɥɶɧɵɯ 
ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ. 

 

 
 

Ɋɢɫɭɧɨɤ 2.38 – Ȼɥɨɤ-ɫɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɢɡɨɦɟɪɢɡɚɰɢɢ ɩɨ ɬɟɯɧɨɥɨɝɢɢ  
«ɂɡɨɦɚɥɤ – 2» ɫ ɪɟɰɢɤɥɨɦ ɋ5 ɢ ɋ6 

 

Ɍɟɯɧɨɥɨɝɢɹ ɢɡɨɦɟɪɢɡɚɰɢɢ ɧɚ ɤɚɬɚɥɢɡɚɬɨɪɟ ɋɂ-2 ɞɟɥɚɟɬ ɷɤɨɧɨɦɢɱɟɫɤɢ 
ɰɟɥɟɫɨɨɛɪɚɡɧɵɦɢ ɜɚɪɢɚɧɬɵ ɫ ɪɟɰɢɤɥɨɦ ɧɢɡɤɨɨɤɬɚɧɨɜɵɯ ɢɡɨɦɟɪɨɜ ɢ ɩɨɥɭɱɟɧɢɟɦ 
ɢɡɨɦɟɪɢɡɚɬɚ ɫ ɨɤɬɚɧɨɜɵɦ ɱɢɫɥɨɦ ɞɨ 89-91 ɩɭɧɤɬɨɜ (ɂɆ). 

ɋɪɚɜɧɢɬɟɥɶɧɚɹ ɨɰɟɧɤɚ ɬɟɯɧɨɥɨɝɢɢ «ɂɡɨɦɚɥɤ-2» «ɡɚ ɩɪɨɯɨɞ» ɢ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 
ɪɟɰɢɤɥɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 2.24. 
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Ɍɚɛɥɢɰɚ 2.24 – ɋɪɚɜɧɢɬɟɥɶɧɚɹ ɨɰɟɧɤɚ ɬɟɯɧɨɥɨɝɢɢ ɂɡɨɦɚɥɤ-2 «ɡɚ ɩɪɨɯɨɞ» ɢ ɫ 
ɩɪɢɦɟɧɟɧɢɟɦ ɪɟɰɢɤɥɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɂɡɨɦɚɥɤ-2, ɈȺɈ «ɇɉɉ ɇɟɮɬɟɯɢɦ» 

«ɡɚ ɩɪɨɯɨɞ» ɫ ɪɟɰɢɤɥɨɦ 
ɧ-ɩɟɧɬɚɧɚ 

ɫ ɞɟɢɡɨɝɟɫɚɧɢ 
ɡɚɰɢɟɣ ɢ 
ɪɟɰɢɤɥɨɦ 
ɝɟɤɫɚɧɨɜ 

ɫ ɪɟɰɢɤɥɨɦ 
ɝɟɤɫɚɧɨɜ ɢ 
ɧ-ɩɟɧɬɚɧɚ 

Ʉɚɬɚɥɢɡɚɬɨɪ Ɋt/ZrO2-SO4 Ɋt/ZrO2-SO4 Ɋt/ZrO2-SO4 Ɋt/ZrO2-SO4 

ɋɨɞɟɪɠɚɧɢɟ 
ɩɥɚɬɢɧɵ, % ɦɚɫ. 0,28 0,28 0,28 0,28 

Ɍɟɦɩɟɪɚɬɭɪɚ 
ɩɪɨɰɟɫɫɚ, °ɋ 

120-140 120-140 120-140 120-140 

Ⱦɚɜɥɟɧɢɟ, Ɇɉɚ 2,0-3,0 2,0-3,0 2,0-3,0 2,0-3,0 

Ɉɛɴɟɦɧɚɹ 
ɫɤɨɪɨɫɬɶ ɩɨɞɚɱɢ 
ɫɵɪɶɹ, ɱɚɫ-1 

2-3,5 2-3,5 2-3,5 2-3,5 

Ɇɨɥɶɧɨɟ 
ɨɬɧɨɲɟɧɢɟ ɇ2: 
ɫɵɪɶɟ 

1,5-2:1 1,5-2:1 1,5-2:1 1,5-2:1 

ɉɪɢɪɨɫɬ 
ɨɤɬɚɧɨɜɨɝɨ ɱɢɫɥɚ 
ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ 
ɫɵɪɶɸ, ɩɭɧɤɬɵ 

11-14 12-16 17-20 18-24 

Ɉɤɬɚɧɨɜɨɟ ɱɢɫɥɨ 
ɢɡɨɦɟɪɢɡɚɬɚ, 
ɩɭɧɤɬɵ (ɢ.ɦ.) 

82-84 85-86 87-89 89-91 

ȼɵɯɨɞ 
ɢɡɨɦɟɪɢɡɚɬɚ ɧɚ 
ɫɵɪɶɟ ɋ5-6, % 
ɦɚɫ. 

98 97-98 97-98 97-98 

Ɉɬɧɨɫɢɬɟɥɶɧɵɟ 
ɷɤɫɩɥɭɬɚɰɢɨɧɧɵɟ 
ɡɚɬɪɚɬɵ 

1 2,6 3,2 5,0 

Ɉɬɧɨɫɢɬɟɥɶɧɵɟ 
ɤɚɩɢɬɚɥɶɧɵɟ 
ɡɚɬɪɚɬɵ 

1 1,7 1,8 3,2 

 

ɋɵɪɶɟ ɩɪɨɰɟɫɫɚ 

Ȼɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɛɭɬɚɧɨɜ ɦɨɠɟɬ ɭɜɟɥɢɱɢɜɚɬɶ ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɩɟɪɟɩɚɞ ɜ ɫɥɨɟ 
ɤɚɬɚɥɢɡɚɬɨɪɚ, ɬɚɤ ɤɚɤ ɬɟɩɥɨɜɨɣ ɷɮɮɟɤɬ ɪɟɚɤɰɢɢ ɢɡɨɦɟɪɢɡɚɰɢɢ ɋ4 ɜɵɲɟ, ɱɟɦ ɋ5 ɢ ɋ6. 

Ʉɪɨɦɟ ɷɬɨɝɨ, ɩɨɜɵɲɟɧɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɛɭɬɚɧɨɜ (ɛɨɥɟɟ 2 % ɦɚɫ.) ɫɧɢɠɚɟɬ ɜɪɟɦɹ 
ɤɨɧɬɚɤɬɚ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɋ5 ɢ ɋ6 ɫ ɤɚɬɚɥɢɡɚɬɨɪɨɦ, ɱɬɨ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɫɧɢɠɟɧɢɸ 
ɨɤɬɚɧɨɜɨɝɨ ɱɢɫɥɚ ɢɡɨɦɟɪɢɡɚɬɚ. 

ɉɨɜɵɲɟɧɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɋ7+ (ɛɨɥɟɟ 2 % ɦɚɫ.) ɜɟɞɟɬ ɤ ɪɚɡɜɢɬɢɸ 
ɪɟɚɤɰɢɣ ɝɢɞɪɨɤɪɟɤɢɧɝɚ, ɪɚɡɨɝɪɟɜɭ ɫɥɨɹ ɤɚɬɚɥɢɡɚɬɨɪɚ, ɱɬɨ ɧɟɛɥɚɝɨɩɪɢɹɬɧɨ ɜɥɢɹɟɬ ɧɚ 
ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɨɟ ɪɚɜɧɨɜɟɫɢɟ ɢɡɨɦɟɪɨɜ ɋ5ɇ12 ɢ ɋ6ɇ14 – ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɢ 
ɨɛɭɫɥɚɜɥɢɜɚɟɬ ɫɧɢɠɟɧɢɟ ɨɤɬɚɧɨɜɨɝɨ ɱɢɫɥɚ ɢ ɜɵɯɨɞɚ ɫɬɚɛɢɥɶɧɨɝɨ ɢɡɨɦɟɪɢɡɚɬɚ. 

ɉɨɜɵɲɟɧɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɛɟɧɡɨɥɚ ɜ ɫɵɪɶɟ ɢɡɨɦɟɪɢɡɚɰɢɢ (ɛɨɥɟɟ 2,5 % ɦɚɫ.) 
ɜɟɞɟɬ ɤ ɭɜɟɥɢɱɟɧɢɸ ɩɨɬɪɟɛɥɟɧɢɹ ɜɨɞɨɪɨɞɚ (0,08 % ɇ2 ɧɚ 1 % ɛɟɧɡɨɥɚ) ɢ ɫɢɥɶɧɨɦɭ 
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ɪɚɡɨɝɪɟɜɭ ɫɥɨɹ ɤɚɬɚɥɢɡɚɬɨɪɚ (ɬɟɩɥɨɜɨɣ ɷɮɮɟɤɬ ɫɨɫɬɚɜɥɹɟɬ ɩɪɢɦɟɪɧɨ 10 °ɋ ɧɚ 1 % 
ɦɚɫ. ɛɟɧɡɨɥɚ ɜ ɫɵɪɶɟ). ɉɨɷɬɨɦɭ ɩɨɜɵɲɟɧɢɟ ɫɨɞɟɪɠɚɧɢɹ ɛɟɧɡɨɥɚ ɜ ɫɵɪɶɟ ɞɨɥɠɧɨ 
ɫɨɩɪɨɜɨɠɞɚɬɶɫɹ ɭɜɟɥɢɱɟɧɢɟɦ ɩɨɞɚɱɢ ɫɜɟɠɟɝɨ ɜɨɞɨɪɨɞɚ ɫ ɨɛɹɡɚɬɟɥɶɧɵɦ ɨɯɥɚɠɞɟɧɢɟɦ 
ɩɨɬɨɤɚ ɦɟɠɞɭ ɪɟɚɤɬɨɪɚɦɢ. 

Ʉ ɫɧɢɠɟɧɢɸ ɝɥɭɛɢɧɵ ɢɡɨɦɟɪɢɡɚɰɢɢ «ɡɚ ɩɪɨɯɨɞ» ɩɪɢɜɨɞɢɬ ɬɚɤɠɟ ɭɜɟɥɢɱɟɧɢɟ 
ɫɨɞɟɪɠɚɧɢɹ ɜ ɫɵɪɶɟ ɧɚɮɬɟɧɨɜɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ. ɗɬɨ ɨɛɭɫɥɨɜɥɟɧɨ ɢɧɝɢɛɢɪɭɸɳɢɦ 
ɜɥɢɹɧɢɟɦ ɧɚɮɬɟɧɨɜɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɧɚ ɪɟɚɤɰɢɸ ɢɡɨɦɟɪɢɡɚɰɢɢ ɩɚɪɚɮɢɧɨɜ. 

ɇɟɫɨɛɥɸɞɟɧɢɟ ɬɪɟɛɨɜɚɧɢɣ ɩɨ ɫɨɫɬɚɜɭ ɫɵɪɶɹ ɩɪɢɜɨɞɢɬ ɤ ɫɧɢɠɟɧɢɸ ɨɤɬɚɧɨɜɨɝɨ 

ɱɢɫɥɚ ɫɬɚɛɢɥɶɧɨɝɨ ɢɡɨɦɟɪɢɡɚɬɚ . 
 

ɉɪɨɞɭɤɬɵ 

ȼ ɬɚɛɥɢɰɟ 2.25 ɩɪɟɞɫɬɚɜɥɟɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɪɨɞɭɤɬɨɜ ɩɪɨɰɟɫɫɚ ɢɡɨɦɟɪɢɡɚɰɢɢ 
ɩɨ ɞɚɧɧɵɦ ȺɈ «ɊɇɉɄ». 

 

Ɍɚɛɥɢɰɚ 2.25 – ɏɚɪɚɤɬɟɪɢɫɬɤɚ ɩɪɨɞɭɤɬɨɜ ɩɪɨɰɟɫɫɚ ɢɡɨɦɟɪɢɡɚɰɢɢ  
 ɉɨɤɚɡɚɬɟɥɢ ɤɚɱɟɫɬɜɚ 

ɨɛɹɡɚɬɟɥɶɧɵɟ ɞɥɹ 
ɩɪɨɜɟɪɤɢ 

ɇɨɪɦɚ ɩɨ ȽɈɋɌ, Ɍɍ, ɋɌɉ 

1.ɂɡɨɩɟɧɬɚɧɨɜɚɹ ɮɪɚɤɰɢɹ  1. Ɉɤɬɚɧɨɜɨɟ ɱɢɫɥɨ ɂɆ, 
ɩɭɧɤɬɵ 

 
ɧɟ ɦɟɧɟɟ 92,0 

 2. ɍɝɥɟɜɨɞɨɪɨɞɧɵɣ ɫɨɫɬɚɜ, 
% ɦɚɫ.: 
i-ɋ5 
n-C5 

 
 
ɧɟ ɦɟɧɟɟ 93,0 
ɧɟ ɛɨɥɟɟ 4,0 

2.ɂɡɨɝɟɤɫɚɧɨɜɚɹ ɮɪɚɤɰɢɹ 1. Ɉɤɬɚɧɨɜɨɟ ɱɢɫɥɨ ɆɆ, 
ɩɭɧɤɬɵ 

 
ɧɟ ɦɟɧɟɟ 88,0 

 2. ɋɨɞɟɪɠɚɧɢɟ ∑2– ɢ 3– 
ɦɟɬɢɥɩɟɧɬɚɧɨɜ, % ɦɚɫ. 

 
ɧɟ ɛɨɥɟɟ 19,0 

3.Ɍɹɠɟɥɵɣ ɢɡɨɦɟɪɢɡɚɬ 1. Ɉɤɬɚɧɨɜɨɟ ɱɢɫɥɨ ɂɆ, 
ɩɭɧɤɬɵ 

 
ɧɟ ɦɟɧɟɟ 84,0 

 2. ɋɨɞɟɪɠɚɧɢɟ n-ɝɟɤɫɚɧɚ, % 
ɦɚɫɫ. 

 
ɧɟ ɛɨɥɟɟ 0,5 

4.ɍɝɥɟɜɨɞɨɪɨɞɧɵɣ ɝɚɡ 
ɢɡɨɦɟɪɢɡɚɰɢɢ 

1. ɋɨɞɟɪɠɚɧɢɟ ∑ɋ5+ , % ɨɛ. ɧɟ ɛɨɥɟɟ 5,5 

 

2.10.3 ɋɪɟɞɧɟɬɟɦɩɟɪɚɬɭɪɧɚɹ ɢɡɨɦɟɪɢɡɚɰɢɹ ɧɚ ɰɟɨɥɢɬɧɵɯ ɤɚɬɚɥɢɡɚɬɨɪɚɯ 

 

ɋɵɪɶɟ 

ȼɚɠɧɨɟ ɡɧɚɱɟɧɢɟ ɢɦɟɟɬ ɫɨɫɬɚɜ ɫɵɪɶɹ, ɩɨɫɤɨɥɶɤɭ ɨɧ ɨɩɪɟɞɟɥɹɟɬ ɪɚɛɨɱɢɟ ɭɫɥɨɜɢɹ 
ɩɪɨɰɟɫɫɚ ɢɡɨɦɟɪɢɡɚɰɢɢ. Ɍɚɤ ɤɚɤ ɛɭɬɚɧɵ ɧɟ ɩɨɞɜɟɪɠɟɧɵ ɢɡɨɦɟɪɢɡɚɰɢɢ ɧɚ 
ɰɟɨɥɢɬɫɨɞɟɪɠɚɳɢɯ ɤɚɬɚɥɢɡɚɬɨɪɚɯ, ɢɞɟɚɥɶɧɨɟ ɫɵɪɶɟ ɢɦɟɟɬ ɧɢɡɤɨɟ ɫɨɞɟɪɠɚɧɢɟ 
ɛɭɬɚɧɨɜ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɭɦɟɧɶɲɢɬɶ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɭɫɬɚɧɨɜɤɢ. ɉɚɪɚɮɢɧɵ ɋ7+ 

ɤɪɟɤɢɪɭɸɬɫɹ ɢ ɝɢɞɪɢɪɭɸɬɫɹ ɜ ɩɪɨɩɚɧ ɢ ɛɭɬɚɧɵ, ɱɬɨ ɜɵɡɵɜɚɟɬ ɧɟɠɟɥɚɬɟɥɶɧɨɟ ɫɧɢɠɟɧɢɟ 
ɜɵɯɨɞɚ ɰɟɥɟɜɨɝɨ ɩɪɨɞɭɤɬɚ. Ⱦɥɹ ɷɮɮɟɤɬɢɜɧɨɣ ɪɚɛɨɬɵ ɭɫɬɚɧɨɜɤɢ, ɱɬɨ ɩɨɞɪɚɡɭɦɟɜɚɟɬ 
ɜɵɫɨɤɢɣ ɜɵɯɨɞ ɢɡɨɦɟɪɢɡɚɬɚ, ɢ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɪɟɠɞɟɜɪɟɦɟɧɧɨɝɨ ɡɚɤɨɤɫɨɜɵɜɚɧɢɹ 
ɤɚɬɚɥɢɡɚɬɨɪɚ ɫɨɞɟɪɠɚɧɢɟ ɋ7+ ɜ ɫɵɪɶɟ ɧɟ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ 5 %. ɋɨɨɬɧɨɲɟɧɢɟ ɧ-

ɋ5/ɢɡɨ-ɋ5 ɞɨɥɠɧɨ ɛɵɬɶ ɤɚɤ ɦɨɠɧɨ ɜɵɲɟ. ɗɬɨ ɫɩɨɫɨɛɫɬɜɭɟɬ ɭɜɟɥɢɱɟɧɢɸ ɩɪɢɪɨɫɬɚ 
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ɨɤɬɚɧɨɜɨɝɨ ɱɢɫɥɚ. ɋɨɞɟɪɠɚɧɢɟ ɛɟɧɡɨɥɚ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɛɨɥɟɟ 2 % ɦɚɫ., ɞɥɹ ɬɨɝɨ, 

ɱɬɨɛɵ ɧɟ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɪɟɚɤɬɨɪ ɝɢɞɪɢɪɨɜɚɧɢɹ ɛɟɧɡɨɥɚ. 
 

Ʉɚɬɚɥɢɡɚɬɨɪɵ 

ɐɟɨɥɢɬɧɵɣ ɤɚɬɚɥɢɡɚɬɨɪ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɥɚɬɢɧɭ, ɧɚɧɟɫɟɧɧɭɸ ɧɚ ɰɟɨɥɢɬ 
(ɦɨɪɞɟɧɢɬ). ɗɬɨɬ ɤɚɬɚɥɢɡɚɬɨɪ ɧɟ ɬɪɟɛɭɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɝɚɥɨɝɟɧɚ ɜ ɤɚɱɟɫɬɜɟ 
ɚɤɬɢɜɚɬɨɪɚ ɢɥɢ ɩɪɨɦɨɬɨɪɚ. Ʉɚɬɚɥɢɡɚɬɨɪ ɪɚɛɨɬɚɟɬ ɩɪɢ 250-270°ɋ ɢ ɪɚɛɨɱɟɦ ɞɚɜɥɟɧɢɢ 
1,8-3,5 Ɇɩɚ (ɢɡɛɵɬ.). ɇɚ ɰɟɨɥɢɬɧɵɯ ɤɚɬɚɥɢɡɚɬɨɪɚɯ ɢɡɨɦɟɪɢɡɚɰɢɢ ɩɨɥɭɱɚɟɬɫɹ ɩɪɨɞɭɤɬ ɫ 
ɛɨɥɟɟ ɧɢɡɤɢɦ ɨɤɬɚɧɨɜɵɦ ɱɢɫɥɨɦ, ɱɟɦ ɧɚ ɯɥɨɪɢɪɨɜɚɧɧɨɦ ɤɚɬɚɥɢɡɚɬɨɪɟ ɧɚ ɨɫɧɨɜɟ ɨɤɢɫɢ 
ɚɥɸɦɢɧɢɹ. Ɉɞɧɚɤɨ, ɤɚɤ ɢ ɜɫɟ ɰɟɨɥɢɬɧɵɟ ɤɚɬɚɥɢɡɚɬɨɪɵ, ɨɧɢ ɨɛɥɚɞɚɸɬ ɩɨɜɵɲɟɧɧɨɣ 
ɭɫɬɨɣɱɢɜɨɫɬɶɸ ɤ ɜɨɡɞɟɣɫɬɜɢɸ ɫɟɪɵ, ɜɨɞɵ, ɚɡɨɬɚ ɢ ɥɟɝɤɨ ɜɨɫɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɩɨɫɥɟ 
ɩɪɨɜɟɞɟɧɢɹ ɪɟɝɟɧɟɪɚɰɢɢ. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɦɟɠɪɟɝɟɧɟɪɚɰɢɨɧɧɨɝɨ ɩɪɨɛɟɝɚ 2-3 ɝɨɞɚ. 

ɐɟɨɥɢɬɧɵɣ ɤɚɬɚɥɢɡɚɬɨɪ ɢɡɨɦɟɪɢɡɚɰɢɢ Hysopar ɢɫɩɨɥɶɡɭɟɬɫɹ ɧɚ 
ɇɨɜɨɤɭɣɛɵɲɟɜɫɤɨɦ ɇɉɁ, ɏɚɛɚɪɨɜɫɤɨɦ ɇɉɁ ɢ Ⱥɧɝɚɪɫɤɨɣ ɇɏɄ. 

ɋɵɪɶɟ ɩɨɞɜɟɪɝɚɸɬ ɝɢɞɪɨɨɱɢɫɬɤɟ ɞɨ ɫɨɞɟɪɠɚɧɢɹ ɫɟɪɵ 0,001 %. ɋɯɟɦɚ ɭɫɬɚɧɨɜɤɢ 
ɫɪɟɞɧɟɬɟɦɩɟɪɚɬɭɪɧɨɣ ɢɡɨɦɟɪɢɡɚɰɢɢ ɛɟɧɡɢɧɨɜɨɣ ɮɪɚɤɰɢɢ ɧ.ɤ. – 62 °ɋ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 2.39. 
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Ɋɢɫɭɧɨɤ 2.39 – ɋɯɟɦɚ ɫɪɟɞɧɟɬɟɦɩɟɪɚɬɭɪɧɨɣ ɢɡɨɦɟɪɢɡɚɰɢɢ ɛɟɧɡɢɧɨɜɨɣ ɮɪɚɤɰɢɢ ɧɤ –  

62 °ɋ ɧɚ ɰɟɨɥɢɬɧɨɦ ɤɚɬɚɥɢɡɚɬɨɪɟ: 
1, 8 – ɧɚɫɨɫɵ; 2, 9 – ɬɟɩɥɨɨɛɦɟɧɧɢɤɢ; 3 – ɩɟɱɶ; 4 – ɪɟɚɤɬɨɪ; 

5 – ɫɬɚɛɢɥɢɡɚɰɢɨɧɧɚɹ ɤɨɥɨɧɧɚ; 6 – ɫɟɩɚɪɚɬɨɪ; 
7 – ɤɨɦɩɪɟɫɫɨɪ; 10 – ɟɦɤɨɫɬɶ; 11 – ɚɩɩɚɪɚɬ ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ; 

12, 13 – ɯɨɥɨɞɢɥɶɧɢɤɢ; 14 – ɤɢɩɹɬɢɥɶɧɢɤ; 
I – Ȼɟɧɡɢɧɨɜɚɹ ɮɪɚɤɰɢɹ ɧɤ – 62 °ɋ; II – ȼɨɞɨɪɨɞ; III – Ɉɬɯɨɞɹɳɢɟ ɝɚɡɵ; IV – ɂɡɨɦɟɪɢɡɚɬ 

 

Ȼɟɧɡɢɧɨɜɭɸ ɮɪɚɤɰɢɸ ɧ.ɤ. – 62 °ɋ ɧɚɫɨɫɨɦ 1 ɩɨɞɚɸɬ ɧɚ ɫɦɟɲɟɧɢɟ ɫ ɜɨɞɨɪɨɞɨɦ, 
ɧɚɝɪɟɜɚɸɬ ɜ ɬɟɩɥɨɨɛɦɟɧɧɢɤɟ 2 ɢ ɩɟɱɢ 3 ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ ɪɟɚɤɰɢɢ (230 – 280 °ɋ) ɢ 
ɩɨɞɚɸɬ ɜ ɪɟɚɤɬɨɪ 4. 

ɉɪɨɞɭɤɬɵ ɪɟɚɤɰɢɢ ɨɯɥɚɠɞɚɸɬ ɜ ɬɟɩɥɨɨɛɦɟɧɧɢɤɟ 2 ɢ ɚɩɩɚɪɚɬɟ ɜɨɡɞɭɲɧɨɝɨ 
ɨɯɥɚɠɞɟɧɢɹ 11, ɩɨɞɚɸɬ ɜ ɫɟɩɚɪɚɬɨɪ 6, ɝɞɟ ɨɬɞɟɥɹɸɬ ɜɨɞɨɪɨɞɫɨɞɟɪɠɚɳɢɣ ɝɚɡ. 
ɂɡɨɦɟɪɢɡɚɬ ɧɚɩɪɚɜɥɹɸɬ ɜ ɫɬɚɛɢɥɢɡɚɰɢɨɧɧɭɸ ɤɨɥɨɧɧɭ 5, ɨɬɤɭɞɚ ɩɨɫɥɟ ɫɬɚɛɢɥɢɡɚɰɢɢ ɢ 
ɨɯɥɚɠɞɟɧɢɹ ɜ ɚɩɩɚɪɚɬɚɯ 9 ɢ 12 ɜɵɜɨɞɹɬ ɫ ɭɫɬɚɧɨɜɤɢ. ȿɫɥɢ ɧɟɨɛɯɨɞɢɦɨ ɩɨɥɭɱɚɬɶ 
ɨɬɞɟɥɶɧɨ ɢɡɨɩɟɧɬɚɧ ɢ ɢɡɨɝɟɤɫɚɧ, ɬɨ ɟɝɨ ɩɨɞɚɸɬ ɧɚ ɛɥɨɤ ɪɟɤɬɢɮɢɤɚɰɢɢ (ɫɦ. ɩ. 1.4 – 

ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɚɹ ɢɡɨɦɟɪɢɡɚɰɢɹ). ɗɬɨɬ ɛɥɨɤ ɩɪɟɞɧɚɡɧɚɱɟɧ ɬɚɤɠɟ ɞɥɹ ɜɨɡɜɪɚɳɟɧɢɹ 
ɧɟɩɪɨɪɟɚɝɢɪɨɜɚɜɲɢɯ ɧ-ɩɟɧɬɚɧɚ ɢ ɧ-ɝɟɤɫɚɧɚ ɜ ɫɵɪɶɟ. ɋ ɜɟɪɯɚ ɤɨɥɨɧɧɵ 5 ɜɵɜɨɞɹɬ 
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ɨɬɯɨɞɹɳɢɟ ɥɟɝɤɢɟ ɭɝɥɟɜɨɞɨɪɨɞɵ, ɱɚɫɬɶ ɤɨɬɨɪɵɯ ɩɨɫɥɟ ɤɨɧɞɟɧɫɚɰɢɢ ɢ ɨɯɥɚɠɞɟɧɢɹ 
ɜɨɡɜɪɚɳɚɸɬ ɧɚɫɨɫɨɦ 8 ɜ ɤɨɥɨɧɧɭ 5 ɜ ɤɚɱɟɫɬɜɟ ɨɪɨɲɟɧɢɹ. ɋɪɟɞɧɟɬɟɦɩɟɪɚɬɭɪɧɚɹ 
ɢɡɨɦɟɪɢɡɚɰɢɹ ɫɞɚɟɬ ɫɜɨɢ ɩɨɡɢɰɢɢ ɜ ɩɨɥɶɡɭ ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ ɢɡ-ɡɚ ɛɨɥɶɲɟɣ 
ɷɧɟɪɝɨɟɦɤɨɫɬɢ ɢ ɯɭɞɲɟɝɨ ɤɚɱɟɫɬɜɚ ɢɡɨɦɟɪɢɡɚɬɚ. 

 

2.10.4 ȼɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɚɹ ɢɡɨɦɟɪɢɡɚɰɢɹ ɧɚ ɚɥɸɦɨɩɥɚɬɢɧɨɜɵɯ 
ɤɚɬɚɥɢɡɚɬɨɪɚɯ, ɩɪɨɦɨɬɢɪɨɜɚɧɧɵɯ ɯɥɨɪɨɦ (ɮɬɨɪɨɦ) 

 

Ⱦɥɹ ɩɪɨɰɟɫɫɚ ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ ɢɡɨɦɟɪɢɡɚɰɢɢ ɯɚɪɚɤɬɟɪɧɵ ɧɟɜɵɫɨɤɢɟ ɜɵɯɨɞ 
ɢɡɨɦɟɪɢɡɚɬɚ ɢ ɨɤɬɚɧɨɜɨɟ ɱɢɫɥɨ ɩɪɨɞɭɤɬɚ, ɱɬɨ ɪɟɡɤɨ ɫɭɠɚɟɬ ɟɟ ɩɪɢɦɟɧɟɧɢɟ ɜ 
ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɷɬɚ ɬɟɯɧɨɥɨɝɢɹ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɩɪɢɦɟɧɹɟɬɫɹ. 

Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɩɪɨɰɟɫɫɚ ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ ɢɡɨɦɟɪɢɡɚɰɢɢ 
ɩɚɪɚɮɢɧɨɜɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɋ5 ɢ ɋ6 ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.26. 

 

Ɍɚɛɥɢɰɚ 2.26 – Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɩɪɨɰɟɫɫɚ ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ ɢɡɨɦɟɪɢɡɚɰɢɢ 
ɩɚɪɚɮɢɧɨɜɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɋ5 ɢ ɋ6 

ɉɨɤɚɡɚɬɟɥɶ Ɂɧɚɱɟɧɢɟ 

Ɍɟɦɩɟɪɚɬɭɪɚ, °ɋ 380-450 

Ⱦɚɜɥɟɧɢɟ, Ɇɉɚ 3-4 

ȼɵɯɨɞ ɢɡɨɦɟɪɢɡɚɬɚ, % (ɨɛ.) 91 

Ɉɤɬɚɧɨɜɨɟ ɱɢɫɥɨ (ɩɨ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɦɭ 
ɦɟɬɨɞɭ) ɡɚ ɩɪɨɯɨɞ 

74-76 
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Ɋɢɫɭɧɨɤ 2.40 – ɋɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ ɢɡɨɦɟɪɢɡɚɰɢɢ 
1, 22, 28, 31 – ɬɟɩɥɨɨɛɦɟɧɧɢɤɢ; 2, 21, 24, 25, 27 – ɯɨɥɨɞɢɥɶɧɢɤɢ; 3 – ɢɡɨɩɟɧɬɚɧɨɜɚɹ 
ɤɨɥɨɧɧɚ; 4 – ɛɭɬɚɧɨɜɚɹ ɤɨɥɨɧɧɚ; 5– ɩɟɧɬɚɧɨɜɚɹ ɤɨɥɨɧɧɚ; 6– ɢɡɨɝɟɤɫɚɧɨɜɚɹ ɤɨɥɨɧɧɚ;  
7—ɩɟɱɶ; 8– ɪɟɚɤɬɨɪ; 9 – ɫɟɩɚɪɚɬɨɪ; 10 – ɚɞɫɨɪɛɟɪ; 11 – ɫɬɚɛɢɥɢɡɚɰɢɨɧɧɚɹ ɤɨɥɨɧɧɚ;  

12 – ɤɨɦɩɪɟɫɫɨɪ; 13, 14,15, 29, 30 – ɟɦɤɨɫɬɢ; 16, 17, 18, 19, 20, 26 – ɚɩɩɚɪɚɬɵ 
ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ; 

I – ɋɵɪɶɟ; II – ɋɜɟɠɢɣ ɜɨɞɨɪɨɞɫɨɞɟɪɠɚɳɢɣ ɝɚɡ; III – ɍɝɥɟɜɨɞɨɪɨɞɧɵɣ ɝɚɡ;  
IV – ɂɡɨɝɟɤɫɚɧ; V – ɂɡɨɩɟɧɬɚɧ; VI – ɛɭɬɚɧɵ; VII – ɫɬɚɛɢɥɶɧɵɣ ɢɡɨɦɟɪɢɡɚɬ 
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ɋɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ ɢɡɨɦɟɪɢɡɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 
2.40. 

ɋɵɪɶɟ ɧɚɝɪɟɜɚɸɬ ɜ ɬɟɩɥɨɨɛɦɟɧɧɢɤɟ 2, ɩɨɞɚɸɬ ɜ ɢɡɨɩɟɧɬɚɧɨɜɭɸ ɤɨɥɨɧɧɭ 3, ɝɞɟ 
ɫɦɟɫɶ ɫɜɟɠɟɝɨ ɫɵɪɶɹ ɢ ɫɬɚɛɢɥɶɧɨɝɨ ɢɡɨɦɟɪɢɡɚɬɚ ɪɚɡɞɟɥɹɸɬ ɧɚ ɫɦɟɫɶ ɛɭɬɚɧɚ ɫ 
ɢɡɨɩɟɧɬɚɧɨɦ (ɜɵɯɨɞɢɬ ɫ ɜɟɪɯɚ ɤɨɥɨɧɧɵ) ɢ ɫɦɟɫɶ ɧ-ɩɟɧɬɚɧɚ ɫ ɝɟɤɫɚɧɚɦɢ (ɜɵɯɨɞɢɬ ɫ ɧɢɡɚ 
ɤɨɥɨɧɧɵ). ȼ ɛɭɬɚɧɨɜɨɣ ɤɨɥɨɧɧɟ 4 ɨɬɞɟɥɹɸɬ ɰɟɥɟɜɨɣ ɢɡɨɩɟɧɬɚɧ ɨɬ ɛɭɬɚɧɨɜ. ɋ ɧɢɡɚ 
ɤɨɥɨɧɧɵ 4 ɰɟɥɟɜɭɸ ɢɡɨɩɟɧɬɚɧɨɜɭɸ ɮɪɚɤɰɢɸ ɨɬɤɚɱɢɜɚɸɬ ɧɚɫɨɫɨɦ ɱɟɪɟɡ ɬɟɩɥɨɨɛɦɟɧɧɢɤ 

22 ɢ ɯɨɥɨɞɢɥɶɧɢɤ 24 ɜ ɟɦɤɨɫɬɶ. Ƚɨɥɨɜɧɨɣ ɩɨɝɨɧ (ɛɭɬɚɧɵ ɩɨɫɥɟ ɤɨɧɞɟɧɫɚɰɢɢ ɜ ɚɩɩɚɪɚɬɟ 
ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ 17) ɱɚɫɬɢɱɧɨ ɩɨɞɚɸɬ ɧɚ ɨɪɨɲɟɧɢɟ, ɚ ɛɚɥɚɧɫɨɜɨɟ ɤɨɥɢɱɟɫɬɜɨ 
ɨɬɜɨɞɹɬ ɫ ɭɫɬɚɧɨɜɤɢ. ɋɦɟɫɶ ɧ-ɩɟɧɬɚɧɚ ɢ ɝɟɤɫɚɧɨɜ ɫ ɧɢɡɚ ɤɨɥɨɧɧɵ 3 ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ 
ɬɟɩɥɨɨɛɦɟɧɧɢɤ 28 ɢ ɩɨɫɬɭɩɚɟɬ ɜ ɤɨɥɨɧɧɭ 5, ɝɞɟ ɧ-ɩɟɧɬɚɧ ɨɬɞɟɥɹɸɬ ɨɬ ɝɟɤɫɚɧɨɜ. 

Ⱦɚɥɟɟ ɫɦɟɫɶ ɝɟɤɫɚɧɨɜ ɫ ɧɢɡɚ ɩɟɧɬɚɧɨɜɨɣ ɤɨɥɨɧɧɵ 5 ɩɨɞɚɸɬ ɜ ɢɡɨɝɟɤɫɚɧɨɜɭɸ 
ɤɨɥɨɧɧɭ 6, ɝɞɟ ɢɡɨɝɟɤɫɚɧ ɜɵɞɟɥɹɸɬ ɫ ɜɟɪɯɚ ɤɨɥɨɧɧɵ, ɨɯɥɚɠɞɚɸɬ ɜ ɚɩɩɚɪɚɬɟ 
ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ 19, ɨɬɞɟɥɹɸɬ ɨɬ ɩɪɢɦɟɫɟɣ ɜ ɟɦɤɨɫɬɢ 14, ɱɚɫɬɢɱɧɨ ɞɥɹ 
ɨɪɨɲɟɧɢɹ ɜɨɡɜɪɚɳɚɸɬ ɜ ɤɨɥɨɧɧɭ 6, ɚ ɛɚɥɚɧɫɨɜɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɵɜɨɞɹɬ ɫ ɭɫɬɚɧɨɜɤɢ. 

Ɏɪɚɤɰɢɢ ɧ-ɩɟɧɬɚɧɚ ɢ ɧ-ɝɟɤɫɚɧɚ ɫɦɟɲɢɜɚɸɬ ɫ ȼɋȽ ɨɬ ɤɨɦɩɪɟɫɫɨɪɚ 12, 
ɩɨɞɨɝɪɟɜɚɸɬ ɜ ɬɟɩɥɨɨɛɦɟɧɧɢɤɟ 1 ɢ ɜ ɩɟɱɢ 7 ɢ ɩɨɞɚɸɬ ɜ ɪɟɚɤɬɨɪ 8, ɡɚɩɨɥɧɟɧɧɵɣ 
ɤɚɬɚɥɢɡɚɬɨɪɨɦ. ȼ ɧɚɱɚɥɟ ɩɪɨɛɟɝɚ ɬɟɦɩɟɪɚɬɭɪɚ ɜ ɪɟɚɤɬɨɪɟ 380 °ɋ, ɚ ɜ ɤɨɧɰɟ, 
ɜɫɥɟɞɫɬɜɢɟ ɧɟɤɨɬɨɪɨɣ ɞɟɡɚɤɬɢɜɚɰɢɢ ɤɚɬɚɥɢɡɚɬɨɪɚ, ɨɧɚ ɩɨɞɧɢɦɚɟɬɫɹ ɞɨ 430 – 450 °ɋ. 

Ƚɚɡɨɩɪɨɞɭɤɬɨɜɭɸ ɫɦɟɫɶ, ɜɵɲɟɞɲɭɸ ɢɡ ɪɟɚɤɬɨɪɚ, ɨɯɥɚɠɞɚɸɬ ɜ ɬɟɩɥɨɨɛɦɟɧɧɢɤɟ 1 
ɢ ɜ ɯɨɥɨɞɢɥɶɧɢɤɚɯ 26 ɢ 23, ɩɨɫɥɟ ɱɟɝɨ ɧɚɩɪɚɜɥɹɸɬ ɜ ɫɟɩɚɪɚɬɨɪ 9. ɂɡ ɚɩɩɚɪɚɬɚ 9 
ɜɵɜɨɞɹɬ ɰɢɪɤɭɥɢɪɭɸɳɢɣ ȼɋȽ, ɤɨɬɨɪɵɣ ɫɦɟɲɢɜɚɸɬ ɫɨ ɫɜɟɠɢɦ ɝɚɡɨɦ, ɩɨɞɜɟɪɝɚɸɬ 
ɨɫɭɲɤɟ ɰɟɨɥɢɬɚɦɢ ɜ ɚɞɫɨɪɛɟɪɟ 10, ɚ ɡɚɬɟɦ ɜɨɡɜɪɚɳɚɸɬ ɜɨ ɜɫɚɫɵɜɚɸɳɭɸ ɥɢɧɢɸ 
ɤɨɦɩɪɟɫɫɨɪɚ 12. ɋɠɚɬɵɣ ɜɨɞɨɪɨɞɫɨɞɟɪɠɚɳɢɣ ɝɚɡ ɫɦɟɲɢɜɚɸɬ ɫ ɫɵɪɶɟɦ. 

ɇɟɫɬɚɛɢɥɶɧɵɣ ɢɡɨɦɟɪɢɡɚɬ ɢɡ ɫɟɩɚɪɚɬɨɪɚ 9 ɧɚɩɪɚɜɥɹɸɬ ɱɟɪɟɡ ɬɟɩɥɨɨɛɦɟɧɧɢɤ 32 
ɜ ɫɬɚɛɢɥɢɡɚɰɢɨɧɧɭɸ ɤɨɥɨɧɧɭ 11, ɫ ɜɟɪɯɚ ɤɨɬɨɪɨɣ ɭɯɨɞɹɬ ɭɝɥɟɜɨɞɨɪɨɞɵ ɋ3 – ɋ4, ɚ ɫ ɧɢɡɚ 
– ɫɬɚɛɢɥɶɧɵɣ ɢɡɨɦɟɪɢɡɚɬ, ɤɨɬɨɪɵɣ ɩɨɞɚɸɬ ɧɚ ɫɦɟɲɟɧɢɟ ɫ ɫɵɪɶɟɦ ɢ ɞɚɥɟɟ ɜ ɤɨɥɨɧɧɭ 3. 
ɉɟɪɢɨɞɢɱɟɫɤɢ, ɨɞɢɧ ɪɚɡ ɜ 5 – 6 ɦɟɫɹɰɟɜ, ɤɚɬɚɥɢɡɚɬɨɪ ɩɨɞɜɟɪɝɚɸɬ ɨɤɢɫɥɢɬɟɥɶɧɨɣ 
ɪɟɝɟɧɟɪɚɰɢɢ. 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ ɫɨɫɬɚɜɚ ɛɟɧɡɢɧɨɜɨɣ ɮɪɚɤɰɢɢ ɧ.ɤ. – 62 °ɋ 
ɨɤɬɚɧɨɜɨɟ ɱɢɫɥɨ ɢɡɨɦɟɪɢɡɚɬɚ ɛɭɞɟɬ ɤɨɥɟɛɚɬɶɫɹ ɨɬ 80 ɞɨ 90 ɩɨ ɦɨɬɨɪɧɨɦɭ ɦɟɬɨɞɭ. Ɉɑ 
(ɦ.ɦ.) ɢɡɨɩɟɧɬɚɧɚ (2-ɦɟɬɢɥɛɭɬɚɧɚ) ɪɚɜɧɨ 90,3, ɧ-ɝɟɤɫɚɧ ɢɦɟɟɬ Ɉɑ (ɦ.ɦ.) ɜɫɟɝɨ 26, ɚ ɟɝɨ 
ɢɡɨɦɟɪɵ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ Ɉɑ (ɦ.ɦ.): 

2-Ɇɟɬɢɥɩɟɧɬɚɧ – 73,5; 

3-Ɇɟɬɢɥɩɟɧɬɚɧ – 74,5; 

2,2 – Ⱦɢɦɟɬɢɥɛɭɬɚɧ – 93,4; 

2,3 – Ⱦɢɦɟɬɢɥɛɭɬɚɧ – 94,3. 

 

Ɇɚɬɟɪɢɚɥɶɧɵɣ ɛɚɥɚɧɫ 

ȼ ɬɚɛɥɢɰɟ 2.27 ɩɪɟɞɫɬɚɜɥɟɧ ɦɚɬɟɪɢɚɥɶɧɵɣ ɛɚɥɚɧɫ ɭɫɬɚɧɨɜɤɢ 
ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ ɢɡɨɦɟɪɢɡɚɰɢɢ. 
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Ɍɚɛɥɢɰɚ 2.27 – Ɇɚɬɟɪɢɚɥɶɧɵɣ ɛɚɥɚɧɫ ɭɫɬɚɧɨɜɤɢ ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ ɢɡɨɦɟɪɢɡɚɰɢɢ 

 % ɦɚɫ. 
ɉɨɫɬɭɩɢɥɨ:  

Ɏɪɚɤɰɢɹ ɧ.ɤ. – 62 100 

ȼɨɞɨɪɨɞɫɨɞɟɪɠɚɳɢɣ ɝɚɡ 0,8 

ɜ ɬɨɦ ɱɢɫɥɟ ɜɨɞɨɪɨɞ 0,22 

ȼɫɟɝɨ: 100,8 

ɉɨɥɭɱɟɧɨ:  

ɍɝɥɟɜɨɞɨɪɨɞɧɵɣ ɝɚɡ 1,6 

ɋɠɢɠɟɧɧɵɣ ɝɚɡ 16,8 

ɂɡɨɦɟɪɢɡɚɬ (ɤɨɦɩɨɧɟɧɬ ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ ɛɟɧɡɢɧɚ) 82,4 

ȼ ɬɨɦ ɱɢɫɥɟ:  

ɢɡɨɩɟɧɬɚɧɨɜɚɹ ɮɪɚɤɰɢɹ 53,4 

ɢɡɨɝɟɤɫɚɧɨɜɚɹ ɮɪɚɤɰɢɹ 22,1 

ɝɟɤɫɚɧɨɜɚɹ ɮɪɚɤɰɢɹ 6,9 

ȼɫɟɝɨ 100,8 

 

2.11 Ʉɚɬɚɥɢɬɢɱɟɫɤɢɣ ɤɪɟɤɢɧɝ 

Ʉɚɬɚɥɢɬɢɱɟɫɤɢɣ ɤɪɟɤɢɧɝ ɹɜɥɹɟɬɫɹ ɜɚɠɧɟɣɲɢɦ ɤɪɭɩɧɨɬɨɧɧɚɠɧɵɦ ɩɪɨɰɟɫɫɨɦ 
ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɮɬɢ. Ɇɢɪɨɜɚɹ ɦɨɳɧɨɫɬɶ ɩɨɫɬɪɨɟɧɧɵɯ ɭɫɬɚɧɨɜɨɤ ɤɪɟɤɢɧɝɚ ɫɨɫɬɚɜɥɹɟɬ 
ɛɨɥɟɟ 770 ɦɥɧ. ɬ/ɝɨɞ [1]. ɋɵɪɶɟɦ ɩɪɨɰɟɫɫɚ ɫɥɭɠɢɬ ɩɪɹɦɨɝɨɧɧɵɣ ɢ ɝɢɞɪɨɨɱɢɳɟɧɧɵɣ 
ɜɚɤɭɭɦɧɵɣ ɞɢɫɬɢɥɥɹɬ (ɮɪ. 350-550 °ɋ), ɚ ɬɚɤɠɟ ɦɚɡɭɬ, ɤɚɤ ɜ ɫɦɟɫɢ ɫ ɛɨɥɟɟ ɥɟɝɤɢɦ 
ɫɵɪɶɟɦ, ɬɚɤ ɢ ɨɬɞɟɥɶɧɨ. 

Ɉɫɧɨɜɧɵɦɢ ɩɪɨɞɭɤɬɚɦɢ ɩɪɨɰɟɫɫɚ ɹɜɥɹɸɬɫɹ: 
ɚ) ɩɪɨɩɚɧ-ɩɪɨɩɢɥɟɧɨɜɚɹ ɢ ɛɭɬɚɧ-ɛɭɬɢɥɟɧɨɜɚɹ ɮɪɚɤɰɢɢ ɫ ɫɨɞɟɪɠɚɧɢɟɦ 

ɨɥɟɮɢɧɨɜ ɛɨɥɟɟ 60% ɦɚɫɫ – ɫɵɪɶɟ ɞɥɹ ɧɟɮɬɟɯɢɦɢɱɟɫɤɨɝɨ ɫɢɧɬɟɡɚ ɢ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɩɥɚɫɬɦɚɫɫ; 

ɛ) ɛɟɧɡɢɧɨɜɚɹ ɮɪɚɤɰɢɹ (ɇɄ-220 °ɋ) – ɜɵɫɨɤɨɨɤɬɚɧɨɜɵɣ ɤɨɦɩɨɧɟɧɬ 
ɚɜɬɨɛɟɧɡɢɧɨɜ (ɨɤɬɚɧɨɜɨɟ ɱɢɫɥɨ ɫɜɵɲɟ 92 ɩ. ɩɨ ɂɆ); 

ɜ) ɥɟɝɤɢɣ ɝɚɡɨɣɥɶ (ɮɪ. 220-270 °ɋ) – ɤɨɦɩɨɧɟɧɬ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ, 
ɮɥɨɬɨɪɟɚɝɟɧɬ; 

ɝ) ɬɹɠɟɥɵɣ ɝɚɡɨɣɥɶ (ɮɪ. 270-420 °ɋ) – ɫɵɪɶɟ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɧɟɮɬɹɧɨɝɨ ɤɨɤɫɚ 
ɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɭɝɥɟɪɨɞɚ. 

ȼ Ɋɨɫɫɢɢ ɩɪɨɰɟɫɫ ɪɟɚɥɢɡɨɜɚɧ ɧɚ 14 ɩɪɟɞɩɪɢɹɬɢɹɯ, ɫɭɦɦɚɪɧɚɹ ɦɨɳɧɨɫɬɶ 
ɭɫɬɚɧɨɜɨɤ ɤɪɟɤɢɧɝɚ ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 24 ɦɥɧ. ɬ /ɝɨɞ (ɬɚɛɥɢɰɚ 1). ɋɬɪɨɢɬɟɥɶɫɬɜɨ 
ɭɫɬɚɧɨɜɨɤ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ ɜ ɧɚɲɟɣ ɫɬɪɚɧɟ ɧɚɱɚɥɨɫɶ ɜ 1952 ɝɨɞɭ ɢ 
ɩɪɨɞɨɥɠɚɟɬɫɹ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɨɞɧɨɜɪɟɦɟɧɧɨ ɫ ɪɟɤɨɧɫɬɪɭɤɰɢɟɣ ɢ ɜɵɜɨɞɨɦ ɢɡ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɬɚɪɵɯ ɭɫɬɚɧɨɜɨɤ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ Ɋɨɫɫɢɢ ɮɭɧɤɰɢɨɧɢɪɭɸɬ ɭɫɬɚɧɨɜɤɢ ɫɥɟɞɭɸɳɟɝɨ ɬɢɩɚ: 
ɚ) Ɋɟɚɤɬɨɪɵ ɫ ɞɜɢɠɭɳɢɦɫɹ ɫɥɨɟɦ ɤɚɬɚɥɢɡɚɬɨɪɚ. ɋɥɨɣ ɲɚɪɢɤɨɜɨɝɨ ɤɚɬɚɥɢɡɚɬɨɪɚ 

3-5 ɦɦ ɞɜɢɠɟɬɫɹ ɫɜɟɪɯɭ ɜɧɢɡ ɩɨ ɪɟɚɤɬɨɪɭ ɧɚɜɫɬɪɟɱɭ ɩɨɞɧɢɦɚɸɳɢɦɫɹ ɩɚɪɚɦ ɫɵɪɶɹ. ɉɪɢ 
ɤɨɧɬɚɤɬɟ ɩɪɨɢɫɯɨɞɢɬ ɤɪɟɤɢɧɝ, ɤɚɬɚɥɢɡɚɬɨɪ ɱɟɪɟɡ ɧɢɡ ɨɬɩɪɚɜɥɹɟɬɫɹ ɧɚ ɪɟɝɟɧɟɪɚɰɢɸ, 
ɩɪɨɞɭɤɬɵ ɧɚ ɪɚɡɞɟɥɟɧɢɟ. Ɋɟɝɟɧɟɪɚɰɢɹ ɩɪɨɬɟɤɚɟɬ ɜ ɨɬɞɟɥɶɧɨɦ ɚɩɩɚɪɚɬɟ ɫ ɩɨɦɨɳɶɸ 
ɜɨɡɞɭɯɚ; ɩɪɢ ɷɬɨɦ ɜɵɞɟɥɹɸɳɟɟɫɹ ɩɪɢ ɫɝɨɪɚɧɢɢ ɤɨɤɫɚ ɬɟɩɥɨ ɢɫɩɨɥɶɡɭɸɬ ɞɥɹ ɝɟɧɟɪɚɰɢɢ 
ɩɚɪɚ. Ɍɢɩɨɜɚɹ ɭɫɬɚɧɨɜɤɚ – 43-102. 

ɛ) Ɋɟɚɤɬɨɪɵ ɫ ɤɢɩɹɳɢɦ ɫɥɨɟɦ ɤɚɬɚɥɢɡɚɬɨɪɚ. Ɇɢɤɪɨɫɮɟɪɢɱɟɫɤɢɣ ɤɚɬɚɥɢɡɚɬɨɪ 
ɜɢɬɚɟɬ ɜ ɩɨɬɨɤɟ ɩɚɪɨɜ ɫɵɪɶɹ. ɉɨ ɦɟɪɟ ɡɚɤɨɤɫɨɜɵɜɚɧɢɹ ɱɚɫɬɢɰɵ ɤɚɬɚɥɢɡɚɬɨɪɚ ɬɹɠɟɥɟɸɬ 



ɂɌɋ 30–2017 

123 
 

ɢ ɩɚɞɚɸɬ ɜɧɢɡ. Ⱦɚɥɟɟ ɤɚɬɚɥɢɡɚɬɨɪ ɜɵɜɨɞɢɬɫɹ ɧɚ ɪɟɝɟɧɟɪɚɰɢɸ, ɤɨɬɨɪɚɹ ɩɪɨɯɨɞɢɬ ɬɚɤɠɟ 
ɜ ɤɢɩɹɳɟɦ ɫɥɨɟ, ɚ ɩɪɨɞɭɤɬɵ ɢɞɭɬ ɧɚ ɪɚɡɞɟɥɟɧɢɟ. Ɍɢɩɨɜɵɟ ɭɫɬɚɧɨɜɤɢ – 1-Ⱥ/1Ɇ, 43-103. 

ɜ) Ɋɟɚɤɬɨɪɵ ɫ ɥɢɮɬ-ɪɟɚɤɬɨɪɨɦ. ɇɚɝɪɟɬɨɟ ɫɵɪɶɟ ɜ ɫɩɟɰɢɚɥɶɧɨɦ ɭɡɥɟ ɜɜɨɞɚ 
ɞɢɫɩɟɪɝɢɪɭɟɬɫɹ ɢ ɫɦɟɲɢɜɚɟɬɫɹ ɫ ɜɨɫɯɨɞɹɳɢɦ ɩɨɬɨɤɨɦ ɤɚɬɚɥɢɡɚɬɨɪɚ ɜ ɫɩɟɰɢɚɥɶɧɨɦ 
ɭɡɥɟ. Ⱦɚɥɟɟ ɫɦɟɫɶ ɤɚɬɚɥɢɡɚɬɨɪɚ ɢ ɩɪɨɞɭɤɬɨɜ ɤɪɟɤɢɧɝɚ ɪɚɡɞɟɥɹɟɬɫɹ ɜ ɤɢɩɹɳɟɦ ɫɥɨɟ 
ɫɟɩɚɪɚɬɨɪɚ ɫɩɟɰɢɚɥɶɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ. Ɉɫɬɚɬɤɢ ɩɪɨɞɭɤɬɨɜ ɞɟɫɨɪɛɢɪɭɸɬɫɹ ɩɚɪɨɦ ɜ 
ɞɟɫɨɪɛɟɪɟ. ȼɪɟɦɹ ɤɨɧɬɚɤɬɚ ɫɵɪɶɹ ɢ ɤɚɬɚɥɢɡɚɬɨɪɚ ɫɨɫɬɚɜɥɹɟɬ ɧɟɫɤɨɥɶɤɨ ɫɟɤɭɧɞ. 
Ɍɢɩɨɜɚɹ ɭɫɬɚɧɨɜɤɚ – Ƚ-43-107. 

ɝ) Ɇɢɥɥɢɫɟɤɨɧɞ. ɏɚɪɚɤɬɟɪɧɚɹ ɨɫɨɛɟɧɧɨɫɬɶ ɩɪɨɰɟɫɫɚ – ɨɬɫɭɬɫɬɜɢɟ ɥɢɮɬ-ɪɟɚɤɬɨɪɚ. 
Ʉɚɬɚɥɢɡɚɬɨɪ ɩɨɫɬɭɩɚɟɬ ɜ ɪɟɚɤɬɨɪ ɧɢɫɯɨɞɹɳɢɦ ɩɨɬɨɤɨɦ, ɜ ɤɚɬɚɥɢɡɚɬɨɪ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨ 
ɧɚɩɪɚɜɥɟɧɢɸ ɟɝɨ ɞɜɢɠɟɧɢɹ ɜɩɪɵɫɤɢɜɚɸɬɫɹ ɩɚɪɵ ɫɵɪɶɹ. Ɉɛɳɟɟ ɜɪɟɦɹ ɪɟɚɤɰɢɢ ɫɨɫɬɚɜɥɹɟɬ 

ɧɟɫɤɨɥɶɤɨ ɦɢɥɥɢɫɟɤɭɧɞ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ (ɩɨɜɵɫɢɜ ɫɨɨɬɧɨɲɟɧɢɟ ɤɚɬɚɥɢɡɚɬɨɪ:ɫɵɪɶɟ) ɞɨɛɢɬɶɫɹ 
ɩɨɜɵɲɟɧɢɹ ɜɵɯɨɞɚ ɛɟɧɡɢɧɨɜɨɣ ɮɪɚɤɰɢɢ ɜɩɥɨɬɶ ɞɨ 60-65%. 

ɇɟɫɦɨɬɪɹ ɧɚ ɪɚɡɧɨɨɛɪɚɡɢɟ ɢɫɩɨɥɶɡɭɟɦɵɯ ɭɫɬɚɧɨɜɨɤ, ɨɛɳɚɹ ɫɯɟɦɚ ɩɪɨɰɟɫɫɚ ɞɥɹ 
ɧɢɯ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɨɬɥɢɱɚɟɬɫɹ. Ɉɫɧɨɜɧɵɟ ɨɬɥɢɱɢɹ ɫɨɫɬɨɹɬ ɜ ɤɨɧɫɬɪɭɤɰɢɢ ɪɟɚɤɬɨɪɧɨ-

ɪɟɝɟɧɟɪɚɬɨɪɧɨɝɨ ɛɥɨɤɚ, ɨɧɢ ɛɭɞɭɬ ɪɚɫɫɦɨɬɪɟɧɵ ɞɚɥɟɟ ɩɪɢ ɨɩɢɫɚɧɢɢ ɩɪɨɰɟɫɫɚ. 
 

Ɉɩɢɫɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɨɞɩɪɨɰɟɫɫɨɜ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɜ ɩɪɨɰɟɫɫɟ 
ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ 

ɍɫɬɚɧɨɜɤɚ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ ɮɭɧɤɰɢɨɧɚɥɶɧɨ ɫɨɫɬɨɢɬ ɢɡ ɬɪɟɯ ɫɟɤɰɢɣ, 
ɤɚɠɞɚɹ ɢɡ ɤɨɬɨɪɵɯ ɪɟɚɥɢɡɭɟɬ ɧɟɫɤɨɥɶɤɨ ɩɨɞɩɪɨɰɟɫɫɨɜ: 

ɚ) ɫɟɤɰɢɹ ɝɢɞɪɨɨɱɢɫɬɤɢ ɫɵɪɶɹ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ; 
ɛ) ɩɨɞɝɨɬɨɜɤɚ ɫɵɪɶɹ ɞɥɹ ɝɢɞɪɨɨɱɢɫɬɤɢ; 
ɜ) ɤɚɬɚɥɢɬɢɱɟɫɤɚɹ ɝɢɞɪɨɨɱɢɫɬɤɚ ɜɚɤɭɭɦɧɨɝɨ ɞɢɫɬɢɥɥɹɬɚ; 
ɝ) ɫɟɩɚɪɚɰɢɹ; 
ɞ) ɮɪɚɤɰɢɨɧɢɪɨɜɚɧɢɟ; 
ɟ) ɨɱɢɫɬɤɚ ɰɢɪɤɭɥɢɪɭɸɳɟɝɨ ȼɋȽ ɢ ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ ɝɚɡɚ ɨɬ ɫɟɪɨɜɨɞɨɪɨɞɚ; 
ɠ) ɫɟɤɰɢɹ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ ɢ ɮɪɚɤɰɢɨɧɢɪɨɜɚɧɢɹ ɩɪɨɞɭɤɬɨɜ: 

1) ɤɚɬɚɥɢɬɢɱɟɫɤɢɣ ɤɪɟɤɢɧɝ; 
2) ɪɟɝɟɧɟɪɚɰɢɹ ɤɚɬɚɥɢɡɚɬɨɪɚ ɜ ɩɫɟɜɞɨɨɠɢɠɟɧɧɨɦ ɫɥɨɟ; 
3) ɮɪɚɤɰɢɨɧɢɪɨɜɚɧɢɟ ɩɪɨɞɭɤɬɨɜ ɤɪɟɤɢɧɝɚ 

ɡ) ɫɟɤɰɢɹ ɚɛɫɨɪɛɰɢɢ, ɝɚɡɨɪɚɡɞɟɥɟɧɢɹ ɢ ɫɟɪɨɨɱɢɫɬɤɢ ɩɪɨɞɭɤɬɨɜ: 
1) ɫɬɚɛɢɥɢɡɚɰɢɹ ɛɟɧɡɢɧɚ ɤɪɟɤɢɧɝɚ; 
2) ɨɱɢɫɬɤɚ ɥɟɝɤɨɝɨ ɛɟɧɡɢɧɚ ɨɬ ɫɟɪɨɜɨɞɨɪɨɞɚ; 
3) ɞɟɦɟɪɤɚɩɬɚɧɢɡɚɰɢɹ ɥɟɝɤɨɝɨ ɛɟɧɡɢɧɚ; 
4) ɮɪɚɤɰɢɨɧɢɪɨɜɚɧɢɟ ɥɟɝɤɨɝɨ ɛɟɧɡɢɧɚ; 
5) ɝɢɞɪɨɨɱɢɫɬɤɚ ɬɹɠɟɥɨɝɨ ɛɟɧɡɢɧɚ. 

 

Ɉɱɢɫɬɤɚ ɰɢɪɤɭɥɢɪɭɸɳɟɝɨ ȼɋȽ ɢ ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ ɝɚɡɚ ɨɬ ɫɟɪɨɜɨɞɨɪɨɞɚ 

ɇɚ ɧɟɤɨɬɨɪɵɯ ɩɪɟɞɩɪɢɹɬɢɹɯ ɱɚɫɬɶ ɩɨɞɩɪɨɰɟɫɫɨɜ ɦɨɠɟɬ ɨɬɫɭɬɫɬɜɨɜɚɬɶ – ɫɟɤɰɢɹ 
ɝɢɞɪɨɨɱɢɫɬɤɢ ɫɵɪɶɹ ɤɪɟɤɢɧɝɚ, ɢɥɢ ɝɢɞɪɨɨɱɢɫɬɤɚ ɬɹɠɟɥɨɝɨ ɛɟɧɡɢɧɚ. Ɉɛɳɚɹ ɛɥɨɤ-ɫɯɟɦɚ 
ɭɫɬɚɧɨɜɤɢ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.41. ȼ ɬɚɛɥɢɰɟ 2.29 ɩɪɟɞɫɬɚɜɥɟɧɨ ɨɩɢɫɚɧɢɟ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ ɫ ɭɤɚɡɚɧɢɟɦ ɨɫɧɨɜɧɵɯ ɜɯɨɞɧɵɯ ɢ 
ɜɵɯɨɞɧɵɯ ɩɨɬɨɤɨɜ ɩɨ ɫɬɚɞɢɹɦ. ɉɨɞɩɪɨɰɟɫɫɵ ɨɱɢɫɬɤɢ ȼɋȽ ɢ ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ ɝɚɡɨɜ ɨɬ 
ɫɟɪɨɜɨɞɨɪɨɞɚ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɬɢɩɨɜɭɸ ɚɦɢɧɨɜɭɸ ɨɱɢɫɬɤɭ, ɤɨɬɨɪɚɹ ɛɭɞɟɬ ɨɩɢɫɚɧɚ 
ɨɬɞɟɥɶɧɨ ɜɨ ɢɡɛɟɠɚɧɢɟ ɞɭɛɥɢɪɨɜɚɧɢɹ. 

https://ru.wikipedia.org/wiki/%D0%94%D0%B5%D1%81%D0%BE%D1%80%D0%B1%D0%B5%D1%80


 

 

Ɍɚɛɥɢɰɚ 2.28 – ɉɟɪɟɱɟɧɶ ɭɫɬɚɧɨɜɨɤ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ ɧɚ ɩɪɟɞɩɪɢɹɬɢɹɯ ɊɎ 

Ʉɨɦɩɚɧɢɹ ɉɪɟɞɩɪɢɹɬɢɟ ɍɫɬɚɧɨɜɤɚ / 
ɥɢɰɟɧɡɢɚɪ 

Ⱦɨɫɬɢɝɧɭɬɚɹ 
ɦɨɳɧɨɫɬɶ, 
ɬɵɫ. ɬ/ɝɨɞ 

Ƚɨɞ ɜɜɨɞɚ ɜ 
ɷɤɫɩɥɭɚɬɚɰɢɸ ɉɪɢɦɟɱɚɧɢɟ 

ɉȺɈ «ɇɄ 
«Ɋɨɫɧɟɮɬɶ» 

ȺɈ «ɊɇɉɄ» 
(ɝ. Ɋɹɡɚɧɶ) 

1Ⱥ/1Ɇ (ɪɟɤ. 
ABB Lummus 
Global) 

2500 1966 (ɪɟɤ. 
2001) 

ɉɥɚɧɢɪɭɟɬɫɹ ɡɚɩɭɫɤ ɭɫɬɚɧɨɜɤɢ 
ɝɢɞɪɨɨɱɢɫɬɤɢ ɛɟɧɡɢɧɚ 
ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ 
(ȽɈȻɄɄ) ɦɨɳɧɨɫɬɶɸ 1650 ɬɵɫ. ɬ 
/ɝɨɞ ɜ 2019 ɝ. (ɥɢɰɟɧɡɢɚɪ Axens, 
ɩɪɨɰɟɫɫ Prime G+) 

ȺɈ «ȺɇɏɄ» 
(ɝ. Ⱥɧɝɚɪɫɤ) 

ȽɄ-3 (ɪɟɤ. 
Ⱥɜɬɨɬɟɯɩɪɨɟɤɬ) 

1200 1969 (ɪɟɤ. 
2003-2005) 

ɉɥɚɧɢɪɭɟɬɫɹ ɡɚɩɭɫɤ ɭɫɬɚɧɨɜɤɢ 
ȽɈȻɄɄ ɦɨɳɧɨɫɬɶɸ 500 ɬɵɫ.ɬ /ɝɨɞ 
(ɥɢɰɟɧɡɢɚɪ CDTECH, ɩɪɨɰɟɫɫ 
CDHydro/CDHDS)  

1Ⱥ/1Ɇ (ɪɟɤ. 
Ⱥɜɬɨɬɟɯɩɪɨɟɤɬ) 

917 1967 (ɪɟɤ. 
2003) 

ȺɈ «ɋɵɡɪɚɧɫɤɢɣ ɇɉɁ» 
(ɝ. ɋɵɡɪɚɧɶ) 

43-102 644 1960,1963 Ⱦɜɟ ɭɫɬɚɧɨɜɤɢ. 
UOP 1150 2017 ȼ ɫɬɚɞɢɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 

ȺɈ «Ʉɭɣɛɵɲɟɜɫɤɢɣ ɇɉɁ» 
(ɝ. ɋɚɦɚɪɚ) 

43-102 892 1952 Ɍɪɢ ɭɫɬɚɧɨɜɤɢ. 
ɉɨɞɝɨɬɚɜɥɢɜɚɸɬɫɹ ɤ ɜɵɜɨɞɭ ɢɡ 
ɷɤɫɩɥɭɚɬɚɰɢɢ. 

UOP 1150 2016 ɉɭɫɤɨ-ɧɚɥɚɞɨɱɧɵɟ ɪɚɛɨɬɵ. 
ȺɈ «ɇɨɜɨɤɭɣɛɵɲɟɜɫɤɢɣ 
ɇɉɁ» (ɝ. ɇɨɜɨɤɭɣɛɵɲɟɜɫɤ) 

43-102 710 1955 Ⱦɜɟ ɭɫɬɚɧɨɜɤɢ. 

ɉȺɈ «ɅɍɄɈɃɅ» ɈɈɈ «ɅɍɄɈɃɅ-
ɇɢɠɟɝɨɪɨɞɧɟɮɬɟɨɪɝɫɢɧɬɟɡ» 
(ɝ. Ʉɫɬɨɜɨ) 

UOP 4000 2010, 2015 Ⱦɜɚ ɤɨɦɩɥɟɤɫɚ ɩɨ 2000 ɬɵɫ. ɬ/ɝɨɞ. 
ȼ ɫɨɫɬɚɜɟ ɜɬɨɪɨɝɨ ɤɨɦɩɥɟɤɫɚ, 
ɡɚɩɭɳɟɧɧɨɝɨ ɜ 2015 ɝ., 
ɨɬɫɭɬɫɬɜɭɟɬ ɛɥɨɤ ɝɢɞɪɨɨɱɢɫɬɤɢ 
ɫɵɪɶɹ, ɧɨ ɩɪɢɫɭɬɫɬɜɭɟɬ ɭɫɬɚɧɨɜɤɚ 
ȽɈȻɄɄ ɦɨɳɧɨɫɬɶɸ 1100 ɬɵɫ.ɬ 
/ɝɨɞ (ɥɢɰɟɧɡɢɚɪ Axens, ɩɪɨɰɟɫɫ 
Prime G+) 

ɈɈɈ «ɅɍɄɈɃɅ-
ɉɟɪɦɶɧɟɮɬɟɨɪɝɫɢɧɬɟɡ» 
(ɝ. ɉɟɪɦɶ) 

43-102 500 1959 (ɪɟɤ. 
1998) 

Ɉɞɧɚ ɭɫɬɚɧɨɜɤɚ 

 ɄɌ-1/1 2400 1994  
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2.28 

Ʉɨɦɩɚɧɢɹ ɉɪɟɞɩɪɢɹɬɢɟ ɍɫɬɚɧɨɜɤɚ / 
ɥɢɰɟɧɡɢɚɪ 

Ⱦɨɫɬɢɝɧɭɬɚɹ 
ɦɨɳɧɨɫɬɶ, 
ɬɵɫ. ɬ/ɝɨɞ 

Ƚɨɞ ɜɜɨɞɚ ɜ 
ɷɤɫɩɥɭɚɬɚɰɢɸ ɉɪɢɦɟɱɚɧɢɟ 

ɉȺɈ 
«Ƚɚɡɩɪɨɦɧɟɮɬɶ» 

ȺɈ «Ƚɚɡɩɪɨɦɧɟɮɬɶ-ɆɇɉɁ» 
(ɝ. Ɇɨɫɤɜɚ) 

Ƚ-43-107Ɇ/1 2000 1983 Ʉɨɦɩɥɟɤɫ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ 
ɭɫɬɚɧɨɜɤɭ ȽɈȻɄɄ ɦɨɳɧɨɫɬɶɸ 
1200 ɬɵɫ.ɬ /ɝɨɞ (ɥɢɰɟɧɡɢɚɪ Axens, 
ɩɪɨɰɟɫɫ Prime G+) 

ȺɈ «Ƚɚɡɩɪɨɦɧɟɮɬɶ-ɈɇɉɁ» 
(ɝ. Ɉɦɫɤ) 

43-103 1550 1971 Ʉɨɦɩɥɟɤɫ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ 
ɭɫɬɚɧɨɜɤɭ ȽɈȻɄɄ ɦɨɳɧɨɫɬɶɸ 
1200 ɬɵɫ.ɬ /ɝɨɞ (ɥɢɰɟɧɡɢɚɪ Axens, 
ɩɪɨɰɟɫɫ Prime G+) 

ɄɌ-1/1 2400 1994 

ɉȺɈ «Ƚɚɡɩɪɨɦ» ɉȺɈ «Ƚɚɡɩɪɨɦ ɧɟɮɬɟɯɢɦ 
ɋɚɥɚɜɚɬ» 
(ɝ. ɋɚɥɚɜɚɬ) 

43-102 640 1955 Ⱦɜɟ ɭɫɬɚɧɨɜɤɢ. 
Shell 1000 2017 ȼ ɫɬɚɞɢɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 

Ʉɨɦɩɥɟɤɫ ɛɭɞɟɬ ɜɤɥɸɱɚɬɶ ɜ ɫɟɛɹ 
ɭɫɬɚɧɨɜɤɭ ȽɈȻɄɄ ɦɨɳɧɨɫɬɶɸ 720 
ɬɵɫ.ɬ /ɝɨɞ (ɥɢɰɟɧɡɢɚɪ Axens, 
ɩɪɨɰɟɫɫ Prime G+) 

ɉȺɈ ȺɇɄ 
«Ȼɚɲɧɟɮɬɶ» 

«Ȼɚɲɧɟɮɬɶ-ɍɇɉɁ» 
(ɝ. ɍɮɚ) 

Ƚ-43-107Ɇ/1 2200 1995 Ʉɨɦɩɥɟɤɫ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ 
ɭɫɬɚɧɨɜɤɭ ȽɈȻɄɄ ɦɨɳɧɨɫɬɶɸ 
1300 ɬɵɫ.ɬ /ɝɨɞ (ɥɢɰɟɧɡɢɚɪ 
CDTECH, ɩɪɨɰɟɫɫ 
CDHydro/CDHDS) 

«Ȼɚɲɧɟɮɬɶ-
ɍɮɚɧɟɮɬɟɯɢɦ» 
(ɝ. ɍɮɚ) 

1Ⱥ/1Ɇ (ɪɟɤ. 
Ⱥɜɬɨɬɟɯɩɪɨɟɤɬ) 

1800 1963 (ɪɟɤ. 
2002) 

 

ɉȺɈ «ɇȽɄ 
«ɋɥɚɜɧɟɮɬɶ» 

ɈȺɈ «ɋɥɚɜɧɟɮɬɶ-əɇɈɋ» 
(ɝ. əɪɨɫɥɚɜɥɶ) 

1Ⱥ/1Ɇ (ɪɟɤ. 
Stone & 
Webster) 

1500 1967 (ɪɟɤ. 
2000) 

ȼɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɭɫɬɚɧɨɜɤɭ ȽɈȻɄɄ 
ɦɨɳɧɨɫɬɶɸ 870 ɬɵɫ.ɬ /ɝɨɞ 
(ɥɢɰɟɧɡɢɚɪ Axens, ɩɪɨɰɟɫɫ Prime 
G+) 

ɉȺɈ «ɌȺɂɎ» ɉȺɈ «ɌȺɂɎ-ɇɄ» 
(ɝ. ɇɢɠɧɟɤɚɦɫɤ) 

Ɍɟɯɧɨɥɨɝɢɹ 
ɂɇɏɋ ɊȺɇ / 
ȼɇɂɂɇɉ / 
ȼɇɂɉɂɇɟɮɬɶ 

930 2006 Ɉɬɫɭɬɫɬɜɭɟɬ ɝɢɞɪɨɨɱɢɫɬɤɚ ɫɵɪɶɹ. 
Ʉɨɦɩɥɟɤɫ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɛɥɨɤ 
ȽɈȻɄɄ ɦɨɳɧɨɫɬɶɸ 360 ɬɵɫ. ɬ/ɝɨɞ 
(ɩɪɨɟɤɬ ɂɇɏɋ ɊȺɇ / ȼɇɂɂɇɉ / 
ȼɇɂɉɂɇɟɮɬɶ) 
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1. ɋɟɤɰɢɹ ɝɢɞɪɨɱɢɫɬɤɢ 
ɫɵɪɶɹ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ 

ɤɪɟɤɢɧɝɚ

ȼɚɤɭɭɦɧɵɣ ɞɢɫɬɢɥɥɹɬ ɫ 
ɭɫɬɚɧɨɜɨɤ ȺȼɌ

ȼɨɞɨɪɨɞɫɨɞɟɪɠɚɳɢɣ ɝɚɡ 
(ȼɋȽ) ɢɡ ɫɟɬɢ ɡɚɜɨɞɚ

2. ɋɟɤɰɢɹ 
ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ 

ɢ ɮɪɚɤɰɢɨɧɢɪɨɜɚɧɢɹ 
ɩɪɨɞɭɤɬɨɜ

3. ɋɟɤɰɢɹ ɚɛɫɨɪɛɰɢɢ, 

ɝɚɡɨɪɚɡɞɟɥɟɧɢɹ ɢ 
ɫɟɪɨɨɱɢɫɬɤɢ

ɉɪɨɩɚɧ-ɩɪɨɩɢɥɟɧɨɜɚɹ 
ɮɪɚɤɰɢɹ (ɉɉɎ)

Ȼɭɬɚɧ-ɛɭɬɢɥɟɧɨɜɚɹ 
ɮɪɚɤɰɢɹ (ȻȻɎ)

Ʌɟɝɤɢɣ ɛɟɧɡɢɧ 
ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ 

ɤɪɟɤɢɧɝɚ (ɮɪ. ɇɄ-70)

Ɍɹɠɟɥɵɣ ɛɟɧɡɢɧ 
ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ 

ɤɪɟɤɢɧɝɚ (ɮɪ. 70-220)

Ʌɟɝɤɢɣ ɝɚɡɨɣɥɶ 
ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ 

ɤɪɟɤɢɧɝɚ (ɮɪ. 220-270)

Ɍɹɠɟɥɵɣ ɝɚɡɨɣɥɶ 
ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ 

ɤɪɟɤɢɧɝɚ (ɮɪ. 270-420)

Ɋɟɰɢɤɥ 
ɲɥɚɦɚ Ɋɟɰɢɤɥ 

ɬɹɠɟɥɨɝɨ 
ɝɚɡɨɣɥɹ

Ʉɚɬɚɥɢɡɚɬɨɪ ɤɪɟɤɢɧɝɚ

Ʉɚɬɚɥɢɡɚɬɨɪ 
ɝɢɞɪɨɨɱɢɫɬɤɢ

Ⱦɢɡɟɥɶɧɨɟ ɬɨɩɥɢɜɨ (ɮɪ. 

180-350 ɋ)

Ȼɟɧɡɢɧ ɝɢɞɪɨɨɱɢɫɬɤɢ 
(ɮɪ. ɇɄ-180 ɋ)

 
 

Ɋɢɫɭɧɨɤ 2.41 – Ɉɛɳɚɹ ɛɥɨɤ-ɫɯɟɦɚ ɭɫɬɚɧɨɜɨɤ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ 
 
Ɍɚɛɥɢɰɚ 2.29 – Ɉɩɢɫɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ (ɫ 
ɭɤɚɡɚɧɢɟɦ ɩɨɞɩɪɨɰɟɫɫɨɜ) 

№ 
ɷɬɚ
ɩɚ 

ȼɯɨɞɧɨɣ ɩɨɬɨɤ ɗɬɚɩ ɩɪɨɰɟɫɫɚ 
ȼɵɯɨɞɧɨɣ 
ɩɨɬɨɤ 

Ɉɫɧɨɜɧɨɟ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ 

ɗɦɢɫɫɢɢ 

1.1 

ȼɚɤɭɭɦɧɵɣ 
ɞɢɫɬɢɥɥɹɬ ɫ ȺȼɌ ɉɨɞɝɨɬɨɜɤɚ 

ɫɵɪɶɹ ɞɥɹ 
ɝɢɞɪɨɨɱɢɫɬɤɢ 
(ɫɦɟɲɟɧɢɟ, 
ɩɨɞɨɝɪɟɜ) 

Ƚɨɪɹɱɢɣ 
ɜɚɤɭɭɦɧɵɣ 
ɞɢɫɬɢɥɥɹɬ ɜ 
ɫɦɟɫɢ ɫ 
ɜɨɞɨɪɨɞɨɦ 

Ʉɨɦɩɪɟɫɫɨɪ 
ɐȼɋȽ; 
ɬɟɩɥɨɨɛɦɟɧ-
ɧɢɤɢ 
ɜɚɤɭɭɦɧɨɝɨ 
ɞɢɫɬɢɥɥɹɬɚ; 
ɩɟɱɶ 

Ⱦɵɦɨɜɵ
ɟ ɝɚɡɵ 

Ɍɨɩɥɢɜɧɵɣ ɝɚɡ ɢɡ 
ɫɟɬɢ ɡɚɜɨɞɚ 
ȼɨɞɨɪɨɞɫɨɞɟɪ-
ɠɚɳɢɣ ɝɚɡ (ȼɋȽ) 
ɢɡ ɡɚɜɨɞɫɤɨɣ 
ɫɟɬɢ 

1.2 

Ƚɨɪɹɱɢɣ 
ɜɚɤɭɭɦɧɵɣ 
ɞɢɫɬɢɥɥɹɬ ɜ 
ɫɦɟɫɢ ɫ 
ɜɨɞɨɪɨɞɨɦ 

Ƚɢɞɪɨɨɱɢɫɬɤɚ 
ɜɚɤɭɭɦɧɨɝɨ 
ɞɢɫɬɢɥɥɹɬɚ 

Ƚɢɞɪɨɝɟɧɢɡɚɬ 
Ɋɟɚɤɬɨɪɵ 
ɝɢɞɪɨɨɱɢɫɬɤɢ 

- 

1.3 
Ƚɢɞɪɨɝɟɧɢɡɚɬ 

 
 

ȼɵɞɟɥɟɧɢɟ 
ɝɚɡɚ ɢɡ 
ɝɢɞɪɨɝɟɧɢɡɚɬɚ 
ɫɟɩɚɪɚɰɢɟɣ 

Ⱦɟɝɚɡɢɪɨ-
ɜɚɧɧɵɣ 
ɝɢɞɪɨɝɟɧɢɡɚɬ ɋɟɩɚɪɚɬɨɪɵ - ȼɋȽ 
ɍɝɥɟɜɨɞɨ-
ɪɨɞɧɵɣ ɝɚɡ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2.29 
№ 
ɷɬɚ
ɩɚ 

ȼɯɨɞɧɨɣ ɩɨɬɨɤ ɗɬɚɩ ɩɪɨɰɟɫɫɚ ȼɵɯɨɞɧɨɣ 
ɩɨɬɨɤ 

Ɉɫɧɨɜɧɨɟ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ 

ɗɦɢɫɫɢɢ 

1.4 

Ⱦɟɝɚɡɢɪɨɜɚɧɧɵɣ 
ɝɢɞɪɨɝɟɧɢɡɚɬ Ɏɪɚɤɰɢɨɧɢɪɨɜ

ɚɧɢɟ 
ɝɢɞɪɨɝɟɧɢɡɚɬɚ 

ɋɬɚɛɢɥɶɧɵɣ 
ɝɢɞɪɨɝɟɧɢɡɚɬ 
(ɮɪ. 350-550 
°ɋ) 

Ɋɟɤɬɢɮɢɤɚ-
ɰɢɨɧɧɚɹ 
ɤɨɥɨɧɧɚ; 
ɨɬɩɚɪɧɚɹ 
ɤɨɥɨɧɧɚ 
ɞɢɡɟɥɶɧɨɝɨ 
ɬɨɩɥɢɜɚ 

Ʉɢɫɥɵɟ 
ɫɬɨɤɢ 

Ȼɟɧɡɢɧ 
ɝɢɞɪɨɨɱɢɫɬɤɢ 

ɉɚɪ 
Ⱦɢɡɟɥɶɧɨɟ 
ɬɨɥɢɜɨ (ɮɪ. 
180-350 °ɋ); 

2.1 

ɋɬɚɛɢɥɶɧɵɣ 
ɝɢɞɪɨɝɟɧɢɡɚɬ. 

Ʉɚɬɚɥɢɬɢɱɟɫɤɢ
ɣ ɤɪɟɤɢɧɝ 

ɉɪɨɞɭɤɬɵ 
ɤɪɟɤɢɧɝɚ 

Ɋɟɚɤɬɨɪ 
ɤɚɬɚɥɢɬɢɱɟɫɤɨɝ
ɨ ɤɪɟɤɢɧɝɚ 

- 

ɉɚɪ 
Ɋɟɝɟɧɟɪɢɪɨɜɚɧɧ
ɵɣ ɤɚɬɚɥɢɡɚɬɨɪ 
ɤɪɟɤɢɧɝɚ. 
ɋɜɟɠɢɣ 
ɤɚɬɚɥɢɡɚɬɨɪ 
ɤɪɟɤɢɧɝɚ. Ɂɚɤɨɤɫɨɜɚɧɧɵɣ 

ɤɚɬɚɥɢɡɚɬɨɪ 
ɤɪɟɤɢɧɝɚ 

Ɋɟɰɢɪɤɭɥɢɪɭɸɳɢ
ɣ ɲɥɚɦ. 
Ɋɟɰɢɪɤɭɥɢɪɭɸɳɢ
ɣ ɬɹɠɟɥɵɣ 
ɝɚɡɨɣɥɶ. 

2.2 

Ɂɚɤɨɤɫɨɜɚɧɧɵɣ 
ɤɚɬɚɥɢɡɚɬɨɪ 
ɤɪɟɤɢɧɝɚ 

Ɋɟɝɟɧɟɪɚɰɢɹ 
ɤɚɬɚɥɢɡɚɬɨɪɚ 
ɜ 
ɩɫɟɜɞɨɨɠɢɠɟɧ
ɧɨɦ ɫɥɨɟ 

Ɋɟɝɟɧɟɪɢɪɨɜɚɧ
ɧɵɣ 
ɤɚɬɚɥɢɡɚɬɨɪ 
ɤɪɟɤɢɧɝɚ 

Ɋɟɝɟɧɟɪɚɬɨɪ; 
ɬɨɩɤɚ ɩɨɞ 
ɞɚɜɥɟɧɢɟɦ; 
ɜɵɫɨɤɨɷɮɮ. 
ɰɢɤɥɨɧɵ 
ɪɟɝɟɧɟɪɚɬɨɪɚ; 
ɫ-ɦɚ ɜɵɧɨɫɧɵɯ 
ɰɢɤɥɨɧɨɜ; 

Ⱦɵɦɨɜɵ
ɟ ɝɚɡɵ 
ɪɟɝɟɧɟɪ
ɚɰɢɢ 
Ʉɚɬɚɥɢɡ
ɚɬɨɪɧɚɹ 
ɩɵɥɶ 
 

ɉɚɪ 

ȼɨɡɞɭɯ 

2.3 
ɉɪɨɞɭɤɬɵ 
ɤɪɟɤɢɧɝɚ 

Ɏɪɚɤɰɢɨɧɢɪɨɜ
ɚɧɢɟ 
ɩɪɨɞɭɤɬɨɜ 
ɤɪɟɤɢɧɝɚ 

ɀɢɪɧɵɣ ɝɚɡ Ɋɟɤɬɢɮɢɤɚɰɢɨɧ
ɧɚɹ ɤɨɥɨɧɧɚ; 
ɤɨɥɨɧɧɚ 
ɨɬɩɚɪɤɢ 
ɥɟɝɤɨɝɨ 
ɝɚɡɨɣɥɹ 

Ʉɢɫɥɵɟ 
ɫɬɨɤɢ 

ɇɟɫɬɚɛɢɥɶɧɵɣ 
ɛɟɧɡɢɧ 
Ʌɟɝɤɢɣ ɝɚɡɨɣɥɶ 
Ɍɹɠɟɥɵɣ 
ɝɚɡɨɣɥɶ 
ɒɥɚɦ 

3.1 

ɇɟɫɬɚɛɢɥɶɧɵɣ 
ɛɟɧɡɢɧ ɋɬɚɛɢɥɢɡɚɰɢɹ 

ɛɟɧɡɢɧɚ 

ɋɭɯɨɣ ɝɚɡ (ɋ1-
ɋ2) Ɏɪɚɤɰɢɨɧɢɪɭɸ

ɳɢɣ ɚɛɫɨɪɛɟɪ; 
ɪɟɤɬɢɮɢɤɚɰɢɨɧ
ɧɵɟ ɤɨɥɨɧɧɵ 

Ʉɢɫɥɵɟ 
ɫɬɨɤɢ 

Ʌɟɝɤɢɣ ɛɟɧɡɢɧ 
(ɮɪ. ɇɄ-70 °ɋ) 

ɀɢɪɧɵɣ ɝɚɡ 
Ɍɹɠɟɥɵɣ 
ɛɟɧɡɢɧ (ɮɪ. 70-
220 °ɋ) 

3.2 
Ʌɟɝɤɢɣ ɛɟɧɡɢɧ 

Ɉɱɢɫɬɤɚ 
ɥɟɝɤɨɝɨ 
ɛɟɧɡɢɧɚ ɨɬ 
ɫɟɪɨɜɨɞɨɪɨɞɚ 

Ɉɱɢɳɟɧɧɵɣ 
ɥɟɝɤɢɣ ɛɟɧɡɢɧ Ⱥɛɫɨɪɛɟɪ - 

ɆɗȺ 
Ɉɬɪɚɛɨɬɚɧɧɵɣ 
ɪɚɫɬɜɨɪ ɆɗȺ 

3.3 

Ɉɱɢɳɟɧɧɵɣ 
ɥɟɝɤɢɣ ɛɟɧɡɢɧ 

Ⱦɟɦɟɪɤɚɩɬɚɧɢ
ɡɚɰɢɹ 

Ⱦɟɦɟɪɤɚɩɬɢɪɨɜ
ɚɧɧɵɣ ɥɟɝɤɢɣ 
ɛɟɧɡɢɧ 

ɗɤɫɬɪɚɤɬɨɪ; 
ɤɨɥɨɧɧɚ 
ɪɟɝɟɧɟɪɚɰɢɢ 
ɤɚɬɚɥɢɡɚɬɨɪɚ 

ɓɟɥɨɱɧ
ɵɟ ɫɬɨɤɢ 

ɓɟɥɨɱɶ 
Ʉɚɬɚɥɢɡɚɬɨɪ 
ɞɟɦɟɪɤɚɩɬɚɧɢɡɚɰ
ɢɢ 

Ɏɪɚɤɰɢɹ 
ɞɢɫɭɥɶɮɢɞɨɜ 

ȼɨɞɚ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2.29 
№ 
ɷɬɚ
ɩɚ 

ȼɯɨɞɧɨɣ ɩɨɬɨɤ ɗɬɚɩ ɩɪɨɰɟɫɫɚ ȼɵɯɨɞɧɨɣ 
ɩɨɬɨɤ 

Ɉɫɧɨɜɧɨɟ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ 

ɗɦɢɫɫɢɢ 

3.4 
Ⱦɟɦɟɪɤɚɩɬɢɪɨɜɚ
ɧɧɵɣ ɥɟɝɤɢɣ 
ɛɟɧɡɢɧ 

Ɋɟɤɬɢɮɢɤɚɰɢɹ 
ɥɟɝɤɨɝɨ 
ɛɟɧɡɢɧɚ ɢ 
ɝɚɡɨɪɚɡɞɟɥɟɧɢ
ɟ 

ɉɪɨɩɚɧ-
ɩɪɨɩɢɥɟɧɨɜɚɹ 
ɮɪɚɤɰɢɹ (ɉɉɎ) 

Ɋɟɤɬɢɮɢɤɚɰɢɨɧ
ɧɵɟ ɤɨɥɨɧɧɵ - 

Ȼɭɬɚɧ-
ɛɭɬɢɥɟɧɨɜɚɹ 
ɮɪɚɤɰɢɹ (ȻȻɎ) 
Ʌɟɝɤɢɣ ɛɟɧɡɢɧ 
ɤɚɬɚɥɢɬɢɱɟɫɤɨɝ
ɨ ɤɪɟɤɢɧɝɚ 

3.5 

Ɍɹɠɟɥɵɣ ɛɟɧɡɢɧ Ƚɢɞɪɨɱɢɫɬɤɚ 
ɬɹɠɟɥɨɝɨ 
ɛɟɧɡɢɧɚ 
ɤɪɟɤɢɧɝɚ 

Ɉɱɢɳɟɧɧɵɣ 
ɬɹɠɟɥɵɣ 
ɛɟɧɡɢɧ 

Ʉɨɦɩɪɟɫɫɨɪ 
ɐȼɋȽ; 
ɬɟɩɥɨɨɛɦɟɧɧɢɤ
ɢ ɛɟɧɡɢɧɚ; 
ɩɟɱɶ 

Ⱦɵɦɨ-
ɜɵɟ 
ɝɚɡɵ ȼɋȽ 

1.5; 
3.6 

ɋɟɪɨɫɨɞɟɪɠɚɳɢ
ɣ ɝɚɡ (ȼɋȽ, 
ɭɝɥɟɜɨɞɨɪɨɞɧɵɣ 
ɝɚɡ ɝɢɞɪɨɨɱɢɫɬɤɢ, 
ɠɢɪɧɵɣ ɝɚɡ 
ɤɪɟɤɢɧɝɚ) 

Ɉɱɢɫɬɤɚ ɝɚɡɚ 
ɨɬ 
ɫɟɪɨɜɨɞɨɪɨɞɚ 

Ɉɱɢɳɟɧɧɵɣ 
ɝɚɡ 

Ⱥɛɫɨɪɛɟɪ  

ɋɜɟɠɢɣ ɪɚɫɬɜɨɪ 
ɦɨɧɨɷɬɚɧɨɥɚɦɢɧ
ɚ (ɆɗȺ) 

Ɉɬɪɚɛɨɬɚɧɧɵɣ 
ɪɚɫɬɜɨɪ ɆɗȺ 

 

ɋɟɤɰɢɹ ɝɢɞɪɨɨɱɢɫɬɤɢ ɫɵɪɶɹ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ 

Ɋɹɞ ɭɫɬɚɧɨɜɨɤ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ ɜ Ɋɨɫɫɢɢ ɪɚɛɨɬɚɟɬ ɧɚ ɩɪɹɦɨɝɨɧɧɨɦ 
ɜɚɤɭɭɦɧɨɦ ɞɢɫɬɢɥɥɹɬɟ ɫ ɭɫɬɚɧɨɜɨɤ ȼɌ ɢ ȺȼɌ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɫɟɤɰɢɢ ɝɢɞɪɨɨɱɢɫɬɤɢ 
ɫɵɪɶɹ ɧɚ ɭɫɬɚɧɨɜɤɚɯ ɧɟɬ. ɉɪɟɞɩɪɢɹɬɢɹ ɫ ɭɫɬɚɧɨɜɤɚɦɢ ɤɪɟɤɢɧɝɚ ɛɟɡ ɫɟɤɰɢɢ/ɭɫɬɚɧɨɜɤɢ 
ɝɢɞɪɨɨɱɢɫɬɤɢ ɜɚɤɭɭɦɧɨɝɨ ɞɢɫɬɢɥɥɹɬɚ: 

ɚ) ȺɈ «ȺɇɏɄ»; 
ɛ) ȺɈ «ɇɨɜɨɤɭɣɛɵɲɟɜɫɤɢɣ ɇɉɁ»; 
ɜ) ɈɈɈ «ɅɍɄɈɃɅ-ɇɢɠɟɝɨɪɨɞɧɟɮɬɟɨɪɝɫɢɧɬɟɡ» (ɄɄɄ-2, ɜɬɨɪɨɣ ɤɨɦɩɥɟɤɫ); 
ɝ) ɉȺɈ «ɌȺɂɎ-ɇɄ»; 
ɞ) ɈȺɈ «ɋɥɚɜɧɟɮɬɶ-əɇɈɋ». 
Ɉɛɳɚɹ ɛɥɨɤ-ɫɯɟɦɚ ɫɟɤɰɢɢ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.42. 

 

ɉɨɞɝɨɬɨɜɤɚ ɫɵɪɶɹ ɞɥɹ ɝɢɞɪɨɨɱɢɫɬɤɢ 

ɂɫɯɨɞɧɵɦ ɫɵɪɶɟɦ ɭɫɬɚɧɨɜɤɢ ɫɥɭɠɢɬ ɩɪɹɦɨɝɨɧɧɵɣ ɜɚɤɭɭɦɧɵɣ ɞɢɫɬɢɥɥɹɬ ɫ 
ɭɫɬɚɧɨɜɨɤ ȼɌ ɢ ȺȼɌ, ɧɚ ɪɹɞɟ ɭɫɬɚɧɨɜɨɤ ɜ ɫɵɪɶɟ ɜɨɜɥɟɤɚɸɬ ɬɚɤɠɟ ɞɟɚɫɮɚɥɶɬɢɡɚɬɵ, 
ɷɤɫɬɪɚɤɬɵ ɫɟɥɟɤɬɢɜɧɨɣ ɨɱɢɫɬɤɢ ɦɚɫɟɥ, ɜɵɫɨɤɨɤɢɩɹɳɢɣ ɨɫɬɚɬɨɤ ɝɢɞɪɨɤɪɟɤɢɧɝɚ. Ʉɚɱɟɫɬɜɨ 
ɫɵɪɶɹ ɪɟɝɥɚɦɟɧɬɢɪɭɟɬɫɹ ɫɬɚɧɞɚɪɬɚɦɢ ɩɪɟɞɩɪɢɹɬɢɣ (ɋɌɉ) ɢ ɦɨɠɟɬ ɜɚɪɶɢɪɨɜɚɬɶɫɹ ɜ 
ɲɢɪɨɤɢɯ ɩɪɟɞɟɥɚɯ. 

ɉɨ ɫɯɟɦɟ ɜɚɤɭɭɦɧɵɣ ɞɢɫɬɢɥɥɹɬ ɢɡ ɩɚɪɤɚ ɩɨɫɬɭɩɚɟɬ ɜ ɛɥɨɤ ɬɟɩɥɨɨɛɦɟɧɧɢɤɨɜ, ɝɞɟ 
ɧɚɝɪɟɜɚɟɬɫɹ ɞɨ 250-300 °ɋ ɬɟɩɥɨɦ ɝɚɡɨɩɪɨɞɭɤɬɨɜɨɣ ɫɦɟɫɢ ɢɡ ɪɟɚɤɬɨɪɨɜ ɝɢɞɪɨɨɱɢɫɬɤɢ, 
ɩɨɫɥɟ ɱɟɝɨ ɩɨɞɚɟɬɫɹ ɜ ɬɪɨɣɧɢɤɢ ɫɦɟɲɟɧɢɹ. ȼ ɷɬɢ ɬɪɨɣɧɢɤɢ ɫ ɩɨɦɨɳɶɸ ɤɨɦɩɪɟɫɫɨɪɨɜ 
ɰɢɪɤɭɥɢɪɭɸɳɟɝɨ ɜɨɞɨɪɨɞɫɨɞɟɪɠɚɳɟɝɨ ɝɚɡɚ (ɐȼɋȽ) ɬɚɤɠɟ ɩɨɞɚɟɬɫɹ 
ɜɨɞɨɪɨɞɫɨɞɟɪɠɚɳɢɣ ɝɚɡ (ȼɋȽ) ɫ ɫɨɞɟɪɠɚɧɢɟɦ ɜɨɞɨɪɨɞɚ ɧɟ ɦɟɧɟɟ 80%. Ʉɪɚɬɧɨɫɬɶ ȼɋȽ: 
ɫɵɪɶɟ ɡɚɜɢɫɢɬ ɨɬ ɤɚɱɟɫɬɜɚ ɫɵɪɶɹ ɢ ɫɨɫɬɚɜɥɹɟɬ ɜ ɨɛɳɟɦ ɫɥɭɱɚɟ 400-600 ɧɦ3/ɦ3. Ⱦɚɥɟɟ 
ɝɚɡɨɫɵɪɶɟɜɚɹ ɫɦɟɫɶ ɧɚɝɪɟɜɚɟɬɫɹ ɜ ɩɟɱɢ ɞɨ 350-400 °ɋ ɢ ɩɨɫɬɭɩɚɟɬ ɜ ɪɟɚɤɬɨɪɧɵɣ ɛɥɨɤ. 
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ȼɨɞɨɪɨɞɫɨɞɟɪɠɚɳɢɣ ɝɚɡ 
(ȼɋȽ) ɢɡ ɡɚɜɨɞɫɤɨɣ ɫɟɬɢ

ɉɨɞɝɨɬɨɜɤɚ ɫɵɪɶɹ 
ɞɥɹ ɝɢɞɪɨɨɱɢɫɬɤɢ 

(ɫɦɟɲɟɧɢɟ, 

ɩɨɞɨɝɪɟɜ)

ȼɚɤɭɭɦɧɵɣ 
ɞɢɫɬɢɥɥɹɬ ɫ ȺȼɌ

Ⱦɵɦɨɜɵɟ ɝɚɡɵ

Ƚɢɞɪɨɨɱɢɫɬɤɚ 
ɜɚɤɭɭɦɧɨɝɨ 
ɞɢɫɬɢɥɥɹɬɚ

ȼɵɞɟɥɟɧɢɟ ɝɚɡɚ ɢɡ 
ɝɢɞɪɨɝɟɧɢɡɚɬɚ 

ɫɟɩɚɪɚɰɢɟɣ

ɇɟɫɬɚɛɢɥɶɧɵɣ 
ɝɢɞɪɨɝɟɧɢɡɚɬ

Ɏɪɚɤɰɢɨɧɢɪɨɜɚɧɢɟ 
ɝɢɞɪɨɝɟɧɢɡɚɬɚ

Ⱦɟɝɚɡɢɪɨɜɚɧɧɵɣ 
ɝɢɞɪɨɝɟɧɢɡɚɬ

Ɉɱɢɫɬɤɚ ȼɋȽ ɨɬ 
ɫɟɪɨɜɨɞɨɪɨɞɚ

Ɇɨɧɨɷɬɚɧɨɥɚɦɢɧ 
(ɆɗȺ)

Ɉɱɢɳɟɧɧɵɣ ȼɋȽ

Ɉɱɢɫɬɤɚ ɝɚɡɚ ɨɬ 
ɫɟɪɨɜɨɞɨɪɨɞɚ

ɍɝɥɟɜɨɞɨɪɨɞɧɵɣ
ɝɚɡ

Ɇɨɧɨɷɬɚɧɨɥɚɦɢɧ 
(ɆɗȺ)

Ɍɨɩɥɢɜɧɵɣ
ɝɚɡ

Ɉɬɪɚɛɨɬɚɧɧɵɣ ɆɗȺɈɬɪɚɛɨɬɚɧɧɵɣ ɆɗȺ

Ȼɟɧɡɢɧ 
ɝɢɞɪɨɨɱɢɫɬɤɢ 

(ɮɪ. ɇɄ-180 ɋ)

Ⱦɢɡɟɥɶɧɨɟ ɬɨɩɥɢɜɨ 
(ɮɪ. 180-350 ɋ)

Ɍɨɩɥɢɜɧɵɣ ɝɚɡ 
ɢɡ ɫɟɬɢ ɡɚɜɨɞɚ

ȼɋȽ

ɋɬɚɛɢɥɶɧɵɣ 
ɝɢɞɪɨɝɟɧɢɡɚɬ

Ʉɢɫɥɵɟ ɫɬɨɤɢ

 
Ɋɢɫɭɧɨɤ 2.42 – Ȼɥɨɤ-ɫɯɟɦɚ ɫɟɤɰɢɢ ɝɢɞɪɨɨɱɢɫɬɤɢ ɫɵɪɶɹ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ 

 

Ʉɚɬɚɥɢɬɢɱɟɫɤɚɹ ɝɢɞɪɨɨɱɢɫɬɤɚ ɜɚɤɭɭɦɧɨɝɨ ɞɢɫɬɢɥɥɹɬɚ 

Ƚɢɞɪɨɨɱɢɫɬɤɚ ɜɚɤɭɭɦɧɨɝɨ ɞɢɫɬɢɥɥɹɬɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɨɞɧɨɫɬɭɩɟɧɱɚɬɵɯ 
ɩɪɨɬɨɱɧɵɯ ɪɟɚɤɬɨɪɚɯ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɭɫɬɚɧɨɜɤɢ ɝɢɞɪɨɨɱɢɫɬɤɚ 
ɦɨɠɟɬ ɩɪɨɜɨɞɢɬɶɫɹ ɜ ɨɞɧɨɦ ɢɥɢ ɞɜɭɯ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɛɨɬɚɸɳɢɯ ɪɟɚɤɬɨɪɚɯ. 

ɋɭɳɧɨɫɬɶ ɩɪɨɰɟɫɫɚ ɝɢɞɪɨɨɱɢɫɬɤɢ ɫɨɫɬɨɢɬ ɜ ɭɞɚɥɟɧɢɢ ɛɨɥɶɲɟɣ ɱɚɫɬɢ ɫɟɪɧɢɫɬɵɯ, 
ɚɡɨɬɢɫɬɵɯ ɢ ɤɢɫɥɨɪɨɞɫɨɞɟɪɠɚɳɢɯ ɫɨɟɞɢɧɟɧɢɣ, ɫɨɞɟɪɠɚɳɢɯɫɹ ɜ ɫɵɪɶɟ, ɫ ɩɨɦɨɳɶɸ 
ɪɟɚɤɰɢɣ ɝɢɞɪɨɝɟɧɨɥɢɡɚ. ȼ ɭɫɥɨɜɢɹɯ ɩɨɜɵɲɟɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɢ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚ 
ɤɚɬɚɥɢɡɚɬɨɪɟ ɩɪɨɢɫɯɨɞɢɬ ɝɢɞɪɢɪɨɜɚɧɢɟ ɷɬɢɯ ɫɨɟɞɢɧɟɧɢɣ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ 
ɫɟɪɨɜɨɞɨɪɨɞɚ, ɜɨɞɵ, ɚɦɦɢɚɤɚ, ɚ ɬɚɤɠɟ ɱɚɫɬɢɱɧɵɣ ɝɢɞɪɨɤɪɟɤɢɧɝ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ 
ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ ɝɚɡɚ, ɛɟɧɡɢɧɨɜɵɯ ɢ ɞɢɡɟɥɶɧɵɯ ɮɪɚɤɰɢɣ. 

ɉɪɢɦɟɪɵ ɩɪɨɬɟɤɚɸɳɢɯ ɩɪɢ ɷɬɨɦ ɪɟɚɤɰɢɣ: 
 – ɦɟɪɤɚɩɬɚɧɵ  R-SH + H2  RH + H2S 
 – ɞɢɫɭɥɶɮɢɞɵ  RS-SR + 3H2  2RH + 2H2S 
 – ɫɭɥɶɮɢɞɵ   R-S-R1 + 2H2  RH-R1H + H2S 
 – ɬɢɨɮɟɧɵ   C4H4S + 4ɇ2  ɋ4ɇ10 + ɇ2S 
 – ɩɢɪɪɨɥɵ    C4H4NH + 4ɇ2  ɋ4ɇ10 + NH3 
 – ɮɟɧɨɥɵ    C6H5OH + ɇ2  ɋ6ɇ6 + H2O 
ȼ ɤɚɱɟɫɬɜɟ ɤɚɬɚɥɢɡɚɬɨɪɨɜ ɞɥɹ ɝɢɞɪɨɨɱɢɫɬɤɢ ɧɚɢɛɨɥɶɲɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ 

ɩɨɥɭɱɢɥ ɚɥɸɦɨɤɨɛɚɥɶɬɦɨɥɢɛɞɟɧɨɜɵɣ ɢ ɚɥɸɦɨɧɢɤɟɥɶɦɨɥɢɛɞɟɧɨɜɵɣ ɤɚɬɚɥɢɡɚɬɨɪɵ, ɬɚɤ 
ɤɚɤ ɨɧɢ ɨɛɥɚɞɚɸɬ ɜɵɫɨɤɨɣ ɚɤɬɢɜɧɨɫɬɶɸ ɜ ɪɚɡɪɵɜɟ ɫɜɹɡɟɣ ɋ-S, ɦɚɥɨɣ ɚɤɬɢɜɧɨɫɬɶɸ ɜ 
ɧɟɠɟɥɚɬɟɥɶɧɵɯ ɪɟɚɤɰɢɹɯ ɪɚɡɪɵɜɚ ɫɜɹɡɟɣ ɋ-ɋ ɢ ɧɢɡɤɨɣ ɚɤɬɢɜɧɨɫɬɶɸ ɜ ɪɟɚɤɰɢɹɯ 
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ɩɨɥɢɦɟɪɢɡɚɰɢɢ ɢ ɤɨɧɞɟɧɫɚɰɢɢ, ɜɵɫɨɤɨɣ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɶɸ ɢ ɩɪɚɤɬɢɱɟɫɤɢ ɩɨɥɧɨɣ 
ɧɟɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶɸ ɤ ɤɚɬɚɥɢɬɢɱɟɫɤɢɦ ɹɞɚɦ. 

ɍɫɥɨɜɢɹ ɩɪɨɜɟɞɟɧɢɹ ɩɪɨɰɟɫɫɚ ɝɢɞɪɨɨɱɢɫɬɤɢ ɡɚɜɢɫɹɬ ɨɬ ɮɪɚɤɰɢɨɧɧɨɝɨ ɢ 
ɯɢɦɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ ɫɵɪɶɹ, ɨɬ ɬɪɟɛɭɟɦɨɣ ɫɬɟɩɟɧɢ ɨɛɟɫɫɟɪɢɜɚɧɢɹ, ɩɪɢɦɟɧɹɟɦɨɝɨ 
ɤɚɬɚɥɢɡɚɬɨɪɚ ɢ ɟɝɨ ɫɨɫɬɨɹɧɢɹ. ɉɪɢɦɟɪɧɵɟ ɭɫɥɨɜɢɹ ɝɢɞɪɨɨɱɢɫɬɤɢ ɜɚɤɭɭɦɧɨɝɨ 
ɞɢɫɬɢɥɥɹɬɚ ɫɥɟɞɭɸɳɢɟ: 

ɚ) ɬɟɦɩɟɪɚɬɭɪɚ 370-410 °ɋ; 
ɛ) ɩɚɪɰɢɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɜɨɞɨɪɨɞɚ 3,5-5,0 Ɇɉɚ; 
ɜ) ɤɪɚɬɧɨɫɬɶ ɰɢɪɤɭɥɹɰɢɢ ɜɨɞɨɪɨɞɚ 400-600 ɧɦ3/ɦ3. 

Ⱦɨɫɬɢɝɚɟɦɚɹ ɝɥɭɛɢɧɚ ɨɛɟɫɫɟɪɢɜɚɧɢɹ ɩɪɢ ɷɬɨɦ ɫɨɫɬɚɜɥɟɬ 90-98%. 

ȼ ɩɪɨɰɟɫɫɟ ɩɪɨɜɟɞɟɧɢɹ ɪɟɚɤɰɢɢ ɝɢɞɪɨɨɱɢɫɬɤɢ ɫɵɪɶɹ ɩɪɨɢɫɯɨɞɢɬ 
ɡɚɤɨɤɫɨɜɵɜɚɧɢɟ ɤɚɬɚɥɢɡɚɬɨɪɚ ɢ ɫɧɢɠɟɧɢɟ ɟɝɨ ɚɤɬɢɜɧɨɫɬɢ. Ɋɟɝɟɧɟɪɚɰɢɹ 
ɤɚɬɚɥɢɡɚɬɨɪɚ ɩɪɨɜɨɞɢɬɫɹ ɩɪɢ ɡɧɚɱɢɬɟɥɶɧɨɦ ɩɚɞɟɧɢɢ ɚɤɬɢɜɧɨɫɬɢ ɤɚɬɚɥɢɡɚɬɨɪɚ ɢ 
ɫɜɨɞɢɬɫɹ ɤ ɨɤɢɫɥɢɬɟɥɶɧɨɦɭ ɜɵɠɢɝɭ ɤɨɤɫɚ, ɫɟɪɵ ɢ ɬɹɠɟɥɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ, 
ɨɬɥɨɠɢɜɲɢɯɫɹ ɧɚ ɤɚɬɚɥɢɡɚɬɨɪɟ ɜ ɩɪɨɰɟɫɫɟ ɪɟɚɤɰɢɢ, ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɪɟɚɤɬɨɪɚɯ. 
ȼɵɠɢɝ ɩɪɨɢɡɜɨɞɢɬɫɹ ɤɢɫɥɨɪɨɞɨɦ ɜɨɡɞɭɯɚ, ɩɨɞɚɜɚɟɦɨɝɨ ɜ ɩɨɬɨɤɟ ɢɧɟɪɬɧɨɝɨ ɝɚɡɚ, ɫ 
ɩɨɝɥɨɳɟɧɢɟɦ ɨɤɢɫɥɨɜ ɫɟɪɵ ɢɡ ɝɚɡɨɜ ɪɟɝɟɧɟɪɚɰɢɢ 5-10 % ɪɚɫɬɜɨɪɨɦ ɫɨɞɵ (ɤɚɪɛɨɧɚɬ 
ɧɚɬɪɢɹ – Na2CO3). 

ɉɨɫɥɟ ɪɟɚɤɬɨɪɨɜ ɩɚɪɨɝɚɡɨɜɚɹ ɫɦɟɫɶ (ɝɢɞɪɨɨɱɢɳɟɧɧɵɣ ɜɚɤɭɭɦɧɵɣ ɞɢɫɬɢɥɥɹɬ, 
ɩɪɨɞɭɤɬɵ ɪɟɚɤɰɢɢ ɢ ɰɢɪɤɭɥɹɰɢɨɧɧɵɣ ɜɨɞɨɪɨɞɫɨɞɟɪɠɚɳɢɣ ɝɚɡ) ɩɨɫɥɟ ɨɯɥɚɠɞɟɧɢɹ ɜ 
ɛɥɨɤɟ ɬɟɩɥɨɨɛɦɟɧɧɢɤɨɜ ɩɨɫɬɭɩɚɟɬ ɧɚ ɫɟɩɚɪɚɰɢɸ. 

 

ɋɟɩɚɪɚɰɢɹ 

Ɉɬɞɟɥɟɧɢɟ ȼɋȽ ɢ ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ ɝɚɡɚ ɨɬ ɝɢɞɪɨɝɟɧɢɡɚɬɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɞɜɭɫɬɭɩɟɧɱɚɬɨɣ ɫɟɩɚɪɚɰɢɟɣ. ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɩɚɪɨɝɚɡɨɜɚɹ ɫɦɟɫɶ ɨɯɥɚɠɞɚɟɬɫɹ ɜ 
ɬɟɩɥɨɨɛɦɟɧɧɢɤɚɯ ɩɪɢɦɟɪɧɨ ɞɨ 300 °ɋ, ɩɨɫɥɟ ɱɟɝɨ ɩɨɫɬɭɩɚɟɬ ɜ ɝɨɪɹɱɢɣ ɫɟɩɚɪɚɬɨɪ 
ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ. ȼ ɷɬɢɯ ɭɫɥɨɜɢɹɯ ɩɪɨɢɫɯɨɞɢɬ ɱɚɫɬɢɱɧɚɹ ɤɨɧɞɟɧɫɚɰɢɹ ɩɚɪɨɝɚɡɨɜɨɣ 
ɫɦɟɫɢ ɢ ɜɵɞɟɥɟɧɢɟ ȼɋȽ ɜ ɝɚɡɨɜɭɸ ɮɚɡɭ. Ⱦɚɥɟɟ ɫ ɧɢɡɚ ɫɟɩɚɪɚɬɨɪɚ ɝɢɞɪɨɝɟɧɢɡɚɬ 
ɩɨɫɬɭɩɚɟɬ ɜ ɬɟɩɥɨɨɛɦɟɧɧɢɤɢ, ɝɞɟ ɞɨɨɯɥɚɠɞɚɟɬɫɹ ɞɨ 40-50 °ɋ, ɢ ɩɨɞɚɟɬɫɹ ɜ ɯɨɥɨɞɧɵɣ 
ɫɟɩɚɪɚɬɨɪ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ. ȼ ɷɬɨɦ ɫɟɩɚɪɚɬɨɪɟ ɨɬ ɝɢɞɪɨɝɟɧɢɡɚɬɚ ɨɬɞɟɥɹɟɬɫɹ 
ɭɝɥɟɜɨɞɨɪɨɞɧɵɣ ɝɚɡ ɋ1-ɋ4. ɉɨɫɥɟ ɫɟɩɚɪɚɬɨɪɚ ɝɢɞɪɨɝɟɧɢɡɚɬ ɩɨɞɚɟɬɫɹ ɧɚ 
ɮɪɚɤɰɢɨɧɢɪɨɜɚɧɢɟ, ɚ ȼɋȽ ɢ ɭɝɥɟɜɨɞɨɪɨɞɧɵɣ ɝɚɡ ɩɨɞɜɟɪɝɚɸɬɫɹ ɪɚɡɞɟɥɶɧɨɣ ɚɦɢɧɨɜɨɣ 
ɨɱɢɫɬɤɟ ɨɬ ɫɟɪɨɜɨɞɨɪɨɞɚ. Ɉɱɢɳɟɧɧɵɣ ɭɝɥɟɜɨɞɨɪɨɞɧɵɣ ɝɚɡ ɩɨɫɬɭɩɚɟɬ ɜ ɡɚɜɨɞɫɤɭɸ 
ɬɨɩɥɢɜɧɭɸ ɫɟɬɶ ɢɥɢ ɫɠɢɝɚɟɬɫɹ ɜ ɩɟɱɚɯ ɭɫɬɚɧɨɜɤɢ. 

ȼɋȽ ɩɨɫɥɟ ɨɱɢɫɬɤɢ ɩɨɫɬɭɩɚɟɬ ɧɚ ɜɯɨɞ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɤɨɦɩɪɟɫɫɨɪɨɜ. Ⱦɥɹ 
ɩɨɞɞɟɪɠɚɧɢɹ ɬɪɟɛɭɟɦɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɜɨɞɨɪɨɞɚ (ɧɟ ɦɟɧɟɟ 80-85%) ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɫɞɭɜɤɚ ɱɚɫɬɢ ȼɋȽ ɜ ɬɨɩɥɢɜɧɭɸ ɫɟɬɶ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɩɨɞɩɢɬɤɚ ɫɜɟɠɢɦ ȼɋȽ ɨɬ 
ɭɫɬɚɧɨɜɤɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɜɨɞɨɪɨɞɚ ɢɥɢ ɭɫɬɚɧɨɜɨɤ ɪɢɮɨɪɦɢɧɝɚ. ɉɪɢɦɟɪɧɵɣ ɪɚɫɯɨɞ 
ɜɨɞɨɪɨɞɚ ɧɚ ɝɢɞɪɨɨɱɢɫɬɤɭ ɜɚɤɭɭɦɧɨɝɨ ɞɢɫɬɢɥɥɹɬɚ ɫɨɫɬɚɜɥɹɟɬ 0,3-0,6% ɦɚɫɫ (ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɠɟɫɬɤɨɫɬɢ ɪɟɠɢɦɚ). 
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Ɏɪɚɤɰɢɨɧɢɪɨɜɚɧɢɟ 

ȼɫɥɟɞɫɬɜɢɟ ɱɚɫɬɢɱɧɨɝɨ ɩɪɨɬɟɤɚɧɢɹ ɪɟɚɤɰɢɣ ɝɢɞɪɨɤɪɟɤɢɧɝɚ ɤɨɦɩɨɧɟɧɬɨɜ 
ɜɚɤɭɭɦɧɨɝɨ ɞɢɫɬɢɥɥɹɬɚ, ɜ ɩɪɨɰɟɫɫɟ ɝɢɞɪɨɨɱɢɫɬɤɢ ɩɪɨɢɫɯɨɞɢɬ ɨɛɥɟɝɱɟɧɢɟ ɮɪɚɤɰɢɨɧɧɨɝɨ 
ɫɨɫɬɚɜɚ ɫɵɪɶɹ. Ⱦɥɹ ɫɬɚɛɢɥɢɡɚɰɢɢ ɝɢɞɪɨɝɟɧɢɡɚɬɚ (ɭɞɚɥɟɧɢɹ ɢɡ ɧɟɝɨ ɮɪɚɤɰɢɣ, 
ɜɵɤɢɩɚɸɳɢɯ ɞɨ 350-360 °ɋ) ɩɪɢɦɟɧɹɸɬ ɪɟɤɬɢɮɢɤɚɰɢɸ. ɉɪɨɰɟɫɫ ɩɪɨɜɨɞɢɬɫɹ ɜ 
ɫɬɚɛɢɥɢɡɚɰɢɨɧɧɨɣ ɤɨɥɨɧɧɟ, ɫɨɞɟɪɠɚɳɟɣ ɨɤɨɥɨ 30 ɤɥɚɩɚɧɧɵɯ ɬɚɪɟɥɨɤ, ɪɟɠɢɦ 
ɪɟɤɬɢɮɢɤɚɰɢɢ ɫɥɟɞɭɸɳɢɣ: 

ɚ) ɞɚɜɥɟɧɢɟ 1,5 ɤɝɫ/ɫɦ2; 

ɛ) ɬɟɦɩɟɪɚɬɭɪɚ ɜɟɪɯɚ 120 °ɋ; 
ɜ) ɬɟɦɩɟɪɚɬɭɪɚ ɧɢɡɚ 390 °ɋ. 

Ⱦɥɹ ɫɧɢɠɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɧɢɡɚ ɤɨɥɨɧɧɵ ɞɨ ɜɟɥɢɱɢɧɵ, ɢɫɤɥɸɱɚɸɳɟɣ 
ɬɟɪɦɢɱɟɫɤɨɟ ɪɚɡɥɨɠɟɧɢɟ ɝɢɞɪɨɨɱɢɳɟɧɧɨɝɨ ɫɵɪɶɹ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ, ɜ ɧɢɠɧɸɸ 
ɱɚɫɬɶ ɤɨɥɨɧɧɵ ɩɨɞɚɸɬ ɜɨɞɹɧɨɣ ɩɚɪ. ɋ ɜɟɪɯɚ ɤɨɥɨɧɧɵ ɨɬɜɨɞɹɬɫɹ ɭɝɥɟɜɨɞɨɪɨɞɧɵɣ ɝɚɡ, 
ɩɚɪɵ ɜɨɞɵ ɢ ɛɟɧɡɢɧɚ, ɤɨɬɨɪɵɟ ɨɯɥɚɠɞɚɸɬɫɹ ɜ ɜɨɡɞɭɲɧɵɯ ɯɨɥɨɞɢɥɶɧɢɤɚɯ ɢ ɱɚɫɬɢɱɧɨ 
ɤɨɧɞɟɧɫɢɪɭɸɬɫɹ ɜ ɟɦɤɨɫɬɢ. ɂɡ ɟɦɤɨɫɬɢ ɱɚɫɬɶ ɛɟɧɡɢɧɚ ɩɨɞɚɟɬɫɹ ɧɚ ɜɟɪɯɧɸɸ ɬɚɪɟɥɤɭ ɜ 
ɤɚɱɟɫɬɜɟ ɨɫɬɪɨɝɨ ɨɪɨɲɟɧɢɹ, ɛɚɥɚɧɫɨɜɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɬɤɚɱɢɜɚɟɬɫɹ ɧɚ ɨɱɢɫɬɤɭ ɨɬ 
ɫɟɪɨɜɨɞɨɪɨɞɚ ɪɚɫɬɜɨɪɨɦ ɆɗȺ. ɇɟɫɤɨɧɞɟɧɫɢɪɭɸɳɢɣɫɹ ɭɝɥɟɜɨɞɨɪɨɞɧɵɣ ɝɚɡ ɩɨɞɚɟɬɫɹ 
ɧɚ ɨɛɳɟɡɚɜɨɞɫɤɭɸ ɭɫɬɚɧɨɜɤɭ ɝɚɡɨɮɪɚɤɰɢɨɧɢɪɨɜɚɧɢɹ ɢɥɢ ɧɚ ɛɥɨɤ 
ɝɚɡɨɮɪɚɤɰɢɨɧɢɪɨɜɚɧɢɹ ɭɫɬɚɧɨɜɤɢ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ. 

Ȼɨɤɨɜɨɣ ɩɨɝɨɧ ɫɬɚɛɢɥɢɡɚɰɢɨɧɧɨɣ ɤɨɥɨɧɧɵ – ɤɨɦɩɨɧɟɧɬ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ 
ɮɪ. 160-360 ɋ ɩɨɫɬɭɩɚɟɬ ɜ ɨɬɩɚɪɧɭɸ ɤɨɥɨɧɧɭ. ȼ ɧɢɡ ɨɬɩɚɪɧɨɣ ɤɨɥɨɧɧɵ ɩɨɞɚɟɬɫɹ 
ɩɟɪɟɝɪɟɬɵɣ ɜɨɞɹɧɨɣ ɩɚɪ ɞɥɹ ɨɬɩɚɪɤɢ ɧɟɠɟɥɚɬɟɥɶɧɵɯ ɥɟɝɤɢɯ ɮɪɚɤɰɢɣ. ɋ ɧɢɡɚ ɨɬɩɚɪɧɨɣ 
ɤɨɥɨɧɧɵ ɤɨɦɩɨɧɟɧɬ ɞɢɡɟɥɶɧɨɝɨ ɩɨɞɚɟɬɫɹ ɜ ɜɨɡɞɭɲɧɵɣ ɯɨɥɨɞɢɥɶɧɢɤ ɢ ɞɚɥɟɟ ɜɵɜɨɞɢɬɫɹ 
ɫ ɭɫɬɚɧɨɜɤɢ. ɋɬɚɛɢɥɶɧɵɣ ɝɢɞɪɨɝɟɧɢɡɚɬ ɫ ɧɢɡɚ ɤɨɥɨɧɧɵ ɨɬɤɚɱɢɜɚɟɬɫɹ ɜ ɫɟɤɰɢɸ 
ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ. 

 

ɋɟɤɰɢɹ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ ɢ ɮɪɚɤɰɢɨɧɢɪɨɜɚɧɢɹ ɩɪɨɞɭɤɬɨɜ 

ɋɭɳɧɨɫɬɶ ɩɪɨɰɟɫɫɚ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ ɨɫɧɨɜɚɧɚ ɧɚ ɪɚɫɳɟɩɥɟɧɢɢ 
ɜɵɫɨɤɨɦɨɥɟɤɭɥɹɪɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɜɚɤɭɭɦɧɨɝɨ ɝɚɡɨɣɥɹ ɧɚ ɛɨɥɟɟ ɦɟɥɤɢɟ ɦɨɥɟɤɭɥɵ ɜ 
ɩɪɢɫɭɬɫɬɜɢɢ ɦɢɤɪɨɫɮɟɪɢɱɟɫɤɨɝɨ ɰɟɨɥɢɬɫɨɞɟɪɠɚɳɟɝɨ ɤɚɬɚɥɢɡɚɬɨɪɚ ɩɪɢ ɜɵɫɨɤɨɣ 
ɬɟɦɩɟɪɚɬɭɪɟ. 

ɉɨɫɬɚɞɢɣɧɨ ɩɪɨɰɟɫɫ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ ɦɨɠɟɬ ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧ 
ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

ɚ) ɩɨɫɬɭɩɥɟɧɢɟ ɫɵɪɶɹ ɤ ɩɨɜɟɪɯɧɨɫɬɢ ɤɚɬɚɥɢɡɚɬɨɪɚ; 
ɛ) ɞɢɮɮɭɡɢɹ ɫɵɪɶɹ ɜ ɩɨɪɵ ɤɚɬɚɥɢɡɚɬɨɪɚ; 
ɜ) ɯɟɦɨɫɨɪɛɰɢɹ ɧɚ ɚɤɬɢɜɧɵɯ ɰɟɧɬɪɚɯ ɤɚɬɚɥɢɡɚɬɨɪɚ; 
ɝ) ɯɢɦɢɱɟɫɤɚɹ ɪɟɚɤɰɢɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɤɚɬɚɥɢɡɚɬɨɪɚ; 
ɞ) ɞɟɫɨɪɛɰɢɹ ɩɪɨɞɭɤɬɨɜ ɤɪɟɤɢɧɝɚ ɢ ɧɟ ɩɪɨɪɟɚɝɢɪɨɜɚɜɲɟɣ ɱɚɫɬɢ ɫɵɪɶɹ ɫ 

ɩɨɜɟɪɯɧɨɫɬɢ ɤɚɬɚɥɢɡɚɬɨɪɚ ɢ ɱɚɫɬɢɱɧɨ ɢɡ ɜɧɭɬɪɟɧɧɢɯ ɩɨɪ ɡɚ ɫɱɟɬ ɨɬɩɚɪɤɢ ɜɨɞɹɧɵɦ 
ɩɚɪɨɦ; 

ɟ) ɜɵɜɨɞ ɩɪɨɞɭɤɬɨɜ ɪɟɚɤɰɢɢ ɧɚ ɩɨɫɥɟɞɭɸɳɭɸ ɪɟɤɬɢɮɢɤɚɰɢɸ. 
Ɋɟɚɤɰɢɢ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ ɩɨɞɪɚɡɞɟɥɹɸɬ ɧɚ ɩɟɪɜɢɱɧɵɟ, ɨɬɧɨɫɹɳɢɟɫɹ ɤ 

ɩɪɟɜɪɚɳɟɧɢɸ ɦɨɥɟɤɭɥ ɢɫɯɨɞɧɨɝɨ ɫɵɪɶɹ, ɢ ɜɬɨɪɢɱɧɵɟ, ɜ ɤɨɬɨɪɵɯ ɭɱɚɫɬɜɭɸɬ ɩɪɨɞɭɤɬɵ 
ɪɟɚɤɰɢɢ. Ʉ ɧɚɢɛɨɥɟɟ ɜɚɠɧɵɦ ɩɟɪɜɢɱɧɵɦ ɢ ɜɬɨɪɢɱɧɵɦ ɪɟɚɤɰɢɹɦ, ɩɪɨɬɟɤɚɸɳɢɦ ɩɪɢ 
ɤɚɬɚɥɢɬɢɱɟɫɤɨɦ ɤɪɟɤɢɧɝɟ, ɨɬɧɨɫɹɬɫɹ ɫɥɟɞɭɸɳɢɟ: 
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Ʉɪɟɤɢɧɝ ɩɚɪɚɮɢɧɨɜ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɚɥɢɮɚɬɢɱɟɫɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɦɟɧɶɲɟɣ 
ɦɨɥɟɤɭɥɹɪɧɨɣ ɦɚɫɫɵ: 

– Ɉɥɟɮɢɧ + ɉɚɪɚɮɢɧ 

ɉɚɪɚɮɢɧ → – Ɉɥɟɮɢɧ + Ɉɥɟɮɢɧ + ɉɚɪɚɮɢɧ 

– Ɉɥɟɮɢɧ + Ɉɥɟɮɢɧ + ɇ2 

Ʉɪɟɤɢɧɝ ɧɚɮɬɟɧɨɜ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɨɥɟɮɢɧɨɜ: 
ɇɚɮɬɟɧ → Ɉɥɟɮɢɧ + Ɉɥɟɮɢɧ 

ɇɚɮɬɟɧ → ɐɢɤɥɨɝɟɤɫɚɧ + Ɉɥɟɮɢɧ 

Ⱦɟɚɥɤɢɥɢɪɨɜɚɧɢɟ ɚɥɤɢɥɚɪɨɦɚɬɢɱɟɫɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ: 
Ⱥɥɤɢɥɚɪɨɦɚɬɢɱɟɫɤɢɣ ɭɝɥɟɜɨɞɨɪɨɞ → Ⱥɪɨɦɚɬɢɱɟɫɤɢɣ ɭɝɥɟɜɨɞɨɪɨɞ + Ɉɥɟɮɢɧ 

Ɋɚɫɳɟɩɥɟɧɢɟ ɛɨɤɨɜɵɯ ɰɟɩɟɣ ɚɥɤɢɥɚɪɨɦɚɬɢɱɟɫɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ: 
Ⱥɥɤɢɥɚɪɨɦɚɬɢɱɟɫɤɢɣ ɭɝɥɟɜɨɞɨɪɨɞ → Ⱥɪɨɦɚɬɢɱɟɫɤɢɣ ɫ ɛɨɤɨɜɨɣ ɨɥɟɮɢɧɨɜɨɣ 

ɰɟɩɶɸ + ɉɚɪɚɮɢɧ 

Ʉɪɟɤɢɧɝ ɨɥɟɮɢɧɨɜ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɨɥɟɮɢɧɨɜ ɦɟɧɶɲɟɣ ɦɨɥɟɤɭɥɹɪɧɨɣ ɦɚɫɫɵ: 
Ɉɥɟɮɢɧ → Ɉɥɟɮɢɧ + Ɉɥɟɮɢɧ 

ɂɡɨɦɟɪɢɡɚɰɢɹ: 
Ɉɥɟɮɢɧ → ɂɡɨɨɥɟɮɢɧ 

ɉɚɪɚɮɢɧ → ɂɡɨɩɚɪɚɮɢɧ 

n-Ʉɫɢɥɨɥ → ɨ-Ʉɫɢɥɨɥ + m-Ʉɫɢɥɨɥ 

ɉɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɟ ɚɥɤɢɥɶɧɨɣ ɝɪɭɩɩɵ ɦɟɠɞɭ ɞɜɭɦɹ ɚɪɨɦɚɬɢɱɟɫɤɢɦɢ 
ɭɝɥɟɜɨɞɨɪɨɞɚɦɢ: 

ɋ6ɇ4(ɋɇ3)2 + ɋ6ɇ6 → 2ɋ6ɇ5(ɋɇ3) 

Ⱦɢɫɩɪɨɩɨɪɰɢɨɧɢɪɨɜɚɧɢɟ ɨɥɟɮɢɧɨɜ ɫ ɧɢɡɤɨɣ ɦɨɥɟɤɭɥɹɪɧɨɣ ɦɚɫɫɨɣ: 
2 ɇ2ɋ=ɋɇɋɇ2ɋɇ3 → ɇ2ɋ=ɋɇɋɇ3 + ɇ2ɋ=ɋɇɋɇ2ɋɇ2ɋɇ3 

ɉɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɟ ɜɨɞɨɪɨɞɚ: 
ɇɚɮɬɟɧ + Ɉɥɟɮɢɧ → Ⱥɪɨɦɚɬɢɱɟɫɤɢɣ ɭɝɥɟɜɨɞɨɪɨɞ + ɉɚɪɚɮɢɧ 

Ɉɥɟɮɢɧ → 2 ɉɚɪɚɮɢɧɚ + Ⱦɢɟɧ 

Ɉɥɟɮɢɧ → ɉɚɪɚɮɢɧ + Ⱥɪɨɦɚɬɢɱɟɫɤɢɣ ɭɝɥɟɜɨɞɨɪɨɞ 

ɐɢɤɥɨɨɥɟɮɢɧ → ɇɚɮɬɟɧ + Ⱥɪɨɦɚɬɢɱɟɫɤɢɣ ɭɝɥɟɜɨɞɨɪɨɞ 

Ⱥɪɨɦɚɬɢɱɟɫɤɢɣ ɭɝɥɟɜɨɞɨɪɨɞ → [ɉɪɟɞɲɟɫɬɜɟɧɧɢɤ ɤɨɤɫɚ] + Ɉɥɟɮɢɧ → Ʉɨɤɫ + 
ɉɚɪɚɮɢɧ 

ɉɨɥɢɦɟɪɢɡɚɰɢɹ, ɤɨɧɞɟɧɫɚɰɢɹ ɢ ɤɨɤɫɨɨɛɪɚɡɨɜɚɧɢɟ: 

- ɋɇ=ɋɇ2 + RCH=CHR' → +   2ɇ2

R

R'

 
Ƚɢɞɪɢɪɨɜɚɧɢɟ ɫɟɪɧɢɫɬɵɯ ɫɨɟɞɢɧɟɧɢɣ: 
– ɦɟɪɤɚɩɬɚɧɨɜ: 
CH3 – CH2 – CH2 – CH2 – Cɇ2 – SH + ɇ2   →  CH3 – CH2 – CH2 – CH2 – Cɇ3 + H2S 

– ɞɢɫɭɥɶɮɢɞɨɜ: 
C3H7 – SS – C3H7 + H2   →  2C3H6 + 2H2S 

– ɬɢɨɮɟɧɨɜ 

C4H4S + 4H2   → C4H10 + H2S 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɫɥɨɜɢɣ ɤɪɟɤɢɧɝɚ (ɤɚɱɟɫɬɜɨ ɫɵɪɶɹ, ɤɚɬɚɥɢɡɚɬɨɪ, ɬɟɦɩɟɪɚɬɭɪɚ, 
ɞɚɜɥɟɧɢɟ, ɜɪɟɦɹ ɤɨɧɬɚɤɬɚ ɢ ɞɪ.) ɫɨɨɬɧɨɲɟɧɢɟ ɫɤɨɪɨɫɬɟɣ ɩɪɨɬɟɤɚɧɢɹ ɩɟɪɟɱɢɫɥɟɧɧɵɯ 
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ɪɟɚɤɰɢɣ ɦɟɧɹɟɬɫɹ, ɱɬɨ ɢ ɨɬɪɚɠɚɟɬɫɹ ɧɚ ɤɨɧɜɟɪɫɢɢ ɫɵɪɶɹ, ɜɵɯɨɞɟ ɢ ɤɚɱɟɫɬɜɟ ɰɟɥɟɜɵɯ ɢ 
ɩɨɛɨɱɧɵɯ ɩɪɨɞɭɤɬɨɜ. ɉɨɥɭɱɚɟɦɵɟ ɩɪɨɞɭɤɬɵ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ ɩɨ ɫɜɨɟɦɭ 
ɯɢɦɢɱɟɫɤɨɦɭ ɫɨɫɬɚɜɭ ɢɦɟɸɬ ɫɥɟɞɭɸɳɢɟ ɨɫɨɛɟɧɧɨɫɬɢ: 

ɚ) ɛɟɧɡɢɧ ɫɨɞɟɪɠɢɬ ɦɧɨɝɨ ɢɡɨɩɚɪɚɮɢɧɨɜ ɢ ɚɪɨɦɚɬɢɱɟɫɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ; 
ɛ) ɝɚɡ ɢɦɟɟɬ ɜɵɫɨɤɭɸ ɤɨɧɰɟɧɬɪɚɰɢɸ ɢɡɨɛɭɬɚɧɚ ɢ ɨɥɟɮɢɧɨɜ; 
ɜ) ɝɚɡɨɣɥɟɜɵɟ ɮɪɚɤɰɢɢ ɛɨɝɚɬɵ ɩɨɥɢɰɢɤɥɢɱɟɫɤɢɦɢ ɢ ɚɪɨɦɚɬɢɱɟɫɤɢɦɢ 

ɭɝɥɟɜɨɞɨɪɨɞɚɦɢ. 
Ɉɫɧɨɜɧɵɦɢ ɮɚɤɬɨɪɚɦɢ, ɜɥɢɹɸɳɢɦɢ ɧɚ ɩɪɨɰɟɫɫ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ, 

ɹɜɥɹɸɬɫɹ: 
ɚ) ɤɚɱɟɫɬɜɨ ɫɵɪɶɹ; 
ɛ) ɫɜɨɣɫɬɜɚ ɤɚɬɚɥɢɡɚɬɨɪɚ; 
ɜ) ɬɟɦɩɟɪɚɬɭɪɚ ɩɪɨɰɟɫɫɚ; 
ɝ) ɞɚɜɥɟɧɢɟ; 
ɞ) ɤɪɚɬɧɨɫɬɶ ɰɢɪɤɭɥɹɰɢɢ ɤɚɬɚɥɢɡɚɬɨɪɚ; 
ɟ) ɨɛɴɟɦɧɚɹ ɫɤɨɪɨɫɬɶ. 
 

Ʉɚɱɟɫɬɜɨ ɫɵɪɶɹ 

Ɍɹɠɟɥɨɟ ɫɵɪɶɟ ɞɚɟɬ ɛɨɥɶɲɢɣ ɜɵɯɨɞ ɛɟɧɡɢɧɚ ɢ ɦɟɧɶɲɢɣ ɜɵɯɨɞ ɝɚɡɚ, ɫɵɪɶɟ ɫ 
ɛɨɥɶɲɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɚɪɨɦɚɬɢɤɢ ɞɚɟɬ ɧɚɢɛɨɥɶɲɢɣ ɜɵɯɨɞ ɤɨɤɫɚ ɢ ɧɚɢɦɟɧɶɲɢɣ ɜɵɯɨɞ 
ɛɟɧɡɢɧɚ. Ʌɭɱɲɢɣ ɜɵɯɨɞ ɛɟɧɡɢɧɚ ɢ ɧɚɢɦɟɧɶɲɢɣ ɜɵɯɨɞ ɤɨɤɫɚ ɞɚɟɬ ɧɚɮɬɟɧɨɜɨɟ ɫɵɪɶɟ. 

 

ɋɜɨɣɫɬɜɚ ɤɚɬɚɥɢɡɚɬɨɪɚ 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɜɵɯɨɞɚ ɰɟɥɟɜɵɯ ɩɪɨɞɭɤɬɨɜ ɢ ɞɨɫɬɢɠɟɧɢɹ 
ɜɵɫɨɤɢɯ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɤɚɬɚɥɢɡɚɬɨɪ ɤɪɟɤɢɧɝɚ ɞɨɥɠɟɧ ɢɦɟɬɶ 
ɫɥɟɞɭɸɳɢɟ ɨɫɧɨɜɧɵɟ ɫɜɨɣɫɬɜɚ: 

ɚ) ɜɵɫɨɤɭɸ ɚɤɬɢɜɧɨɫɬɶ, ɨɩɪɟɞɟɥɹɸɳɭɸ ɝɥɭɛɢɧɭ ɩɪɟɜɪɚɳɟɧɢɹ ɢɫɯɨɞɧɨɝɨ ɫɵɪɶɹ 
ɩɪɢ ɪɚɜɧɵɯ ɩɪɨɱɢɯ ɭɫɥɨɜɢɹɯ; 

ɛ) ɜɵɫɨɤɭɸ ɢɡɛɢɪɚɬɟɥɶɧɨɫɬɶ, ɤɨɬɨɪɚɹ ɨɰɟɧɢɜɚɟɬɫɹ ɫɩɨɫɨɛɧɨɫɬɶɸ ɤɚɬɚɥɢɡɚɬɨɪɚ 
ɭɫɤɨɪɹɬɶ ɪɟɚɤɰɢɢ ɜ ɬɪɟɛɭɟɦɨɦ ɧɚɩɪɚɜɥɟɧɢɢ, ɫɧɢɠɚɬɶ ɫɤɨɪɨɫɬɶ ɩɨɛɨɱɧɵɯ ɪɟɚɤɰɢɣ; 

ɜ) ɫɬɚɛɢɥɶɧɨɫɬɶ. Ʉɚɬɚɥɢɡɚɬɨɪ ɞɨɥɠɟɧ ɛɵɬɶ ɫɬɨɣɤɢɦ ɤ ɢɫɬɢɪɚɧɢɸ, 
ɪɚɫɬɪɟɫɤɢɜɚɧɢɸ ɢ ɞɚɜɥɟɧɢɸ ɜɵɲɟɥɟɠɚɳɢɯ ɫɥɨɟɜ, ɚ ɬɚɤɠɟ ɧɟ ɞɨɥɠɟɧ ɢɡɧɚɲɢɜɚɬɶ 
ɚɩɩɚɪɚɬɭɪɭ; 

ɝ) ɪɟɝɟɧɟɪɢɪɭɟɦɨɫɬɶ. ɏɚɪɚɤɬɟɪɢɡɭɟɬ ɫɩɨɫɨɛɧɨɫɬɶ ɛɵɫɬɪɨ ɢ ɦɧɨɝɨɤɪɚɬɧɨ 
ɜɨɫɫɬɚɧɚɜɥɢɜɚɬɶ ɫɜɨɸ ɚɤɬɢɜɧɨɫɬɶ ɢ ɢɡɛɢɪɚɬɟɥɶɧɨɫɬɶ ɩɪɢ ɨɤɢɫɥɢɬɟɥɶɧɨɣ ɪɟɝɟɧɟɪɚɰɢɢ 
ɛɟɡ ɧɚɪɭɲɟɧɢɹ ɩɨɪɨɜɨɣ ɫɬɪɭɤɬɭɪɵ ɢ ɪɚɡɪɭɲɟɧɢɹ ɱɚɫɬɢɰ. 

 

Ɍɟɦɩɟɪɚɬɭɪɚ ɩɪɨɰɟɫɫɚ 

Ʉɚɬɚɥɢɬɢɱɟɫɤɢɣ ɤɪɟɤɢɧɝ ɨɛɵɱɧɨ ɩɪɨɜɨɞɹɬ ɜ ɢɧɬɟɪɜɚɥɟ ɬɟɦɩɟɪɚɬɭɪ 500  540  ɋ. 
ɋ ɪɨɫɬɨɦ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɪɚɛɨɱɟɣ ɡɨɧɟ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɨɛɳɚɹ ɝɥɭɛɢɧɚ 

ɩɪɟɜɪɚɳɟɧɢɹ ɫɵɪɶɹ, ɜɵɯɨɞ ɫɭɯɨɝɨ ɝɚɡɚ, ɜɵɯɨɞ ɮɪɚɤɰɢɢ ɋ3-ɋ4, ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɩɢɥɟɧɚ ɢ 
ɛɭɬɢɥɟɧɚ ɢ ɜ ɫɪɚɜɧɢɬɟɥɶɧɨ ɧɟɛɨɥɶɲɨɣ ɫɬɟɩɟɧɢ ɩɨɜɵɲɚɟɬɫɹ ɜɵɯɨɞ ɫɬɚɛɢɥɶɧɨɝɨ 
ɛɟɧɡɢɧɚ. ɉɨɜɵɲɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɪɟɚɤɬɨɪɟ ɬɚɤɠɟ ɭɜɟɥɢɱɢɜɚɟɬ ɝɥɭɛɢɧɭ ɩɪɟɜɪɚɳɟɧɢɹ 
ɢ ɜɵɯɨɞ ɤɨɤɫɚ. 

ɍɜɟɥɢɱɟɧɢɟ ɩɨɞɨɝɪɟɜɚ ɫɵɪɶɹ ɩɨɜɵɲɚɟɬ ɬɟɦɩɟɪɚɬɭɪɭ ɜ ɪɟɝɟɧɟɪɚɬɨɪɟ ɢ 
ɭɦɟɧɶɲɚɟɬ ɨɬɥɨɠɟɧɢɟ ɤɨɤɫɚ ɧɚ ɨɬɪɚɛɨɬɚɧɧɨɦ ɤɚɬɚɥɢɡɚɬɨɪɟ. ɍɜɟɥɢɱɟɧɢɟ ɪɟɰɢɪɤɭɥɹɰɢɢ 
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ɲɥɚɦɚ ɩɨɜɵɲɚɟɬ ɫɨɞɟɪɠɚɧɢɟ ɤɨɤɫɚ ɧɚ ɤɚɬɚɥɢɡɚɬɨɪɟ ɢ ɤɨɥɢɱɟɫɬɜɨ ɬɟɩɥɚ, ɜɵɞɟɥɹɟɦɨɝɨ 
ɜ ɪɟɝɟɧɟɪɚɬɨɪɟ. 

 

Ⱦɚɜɥɟɧɢɟ 

ɉɪɨɰɟɫɫ ɨɛɵɱɧɨ ɜɟɞɭɬ ɩɨɞ ɞɚɜɥɟɧɢɟɦ 0,15–0,17 Ɇɉɚ (1,5–1,7 ɤɝɫ/ɫɦ2). ɋ 
ɩɨɜɵɲɟɧɢɟɦ ɞɚɜɥɟɧɢɹ ɫɨɞɟɪɠɚɧɢɟ ɨɥɟɮɢɧɨɜɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɜ ɛɟɧɡɢɧɟ 
ɭɦɟɧɶɲɚɟɬɫɹ, ɨɞɧɨɜɪɟɦɟɧɧɨ ɫɧɢɠɚɟɬɫɹ ɨɤɬɚɧɨɜɨɟ ɱɢɫɥɨ ɛɟɧɡɢɧɚ. ɋ ɩɨɧɢɠɟɧɢɟɦ 
ɞɚɜɥɟɧɢɹ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɜɵɯɨɞ ɝɚɡɨɜ ɢ ɤɨɧɰɟɧɬɪɚɰɢɹ ɜ ɧɢɯ ɧɟɩɪɟɞɟɥɶɧɵɯ 
ɭɝɥɟɜɨɞɨɪɨɞɨɜ. 

 

Ʉɪɚɬɧɨɫɬɶ ɰɢɪɤɭɥɹɰɢɢ ɤɚɬɚɥɢɡɚɬɨɪɚ 

Ʉɪɚɬɧɨɫɬɶ ɰɢɪɤɭɥɹɰɢɢ ɤɚɬɚɥɢɡɚɬɨɪɚ ɪɚɜɧɚ ɨɬɧɨɲɟɧɢɸ ɤɨɥɢɱɟɫɬɜɚ ɬɨɧɧ 
ɰɢɪɤɭɥɢɪɭɸɳɟɝɨ ɤɚɬɚɥɢɡɚɬɨɪɚ ɜ ɱɚɫ ɤ ɤɨɥɢɱɟɫɬɜɭ ɫɵɪɶɹ, ɩɨɞɚɜɚɟɦɨɝɨ ɜ ɪɟɚɤɬɨɪ. 

ɉɪɢ ɩɨɫɬɨɹɧɧɨɦ ɤɨɥɢɱɟɫɬɜɟ ɢ ɤɚɱɟɫɬɜɟ ɫɵɪɶɹ, ɜɧɨɫɢɦɨɝɨ ɜ ɪɟɚɤɬɨɪ, ɢ 
ɧɨɪɦɚɥɶɧɵɯ ɪɚɛɨɱɢɯ ɭɫɥɨɜɢɹɯ ɩɪɨɰɟɫɫɚ ɫ ɪɨɫɬɨɦ ɤɪɚɬɧɨɫɬɢ ɰɢɪɤɭɥɹɰɢɢ ɤɚɬɚɥɢɡɚɬɨɪɚ 
ɝɥɭɛɢɧɚ ɩɪɟɜɪɚɳɟɧɢɹ ɫɵɪɶɹ, ɩɪɨɰɟɧɬ ɨɬɥɨɠɟɧɢɹ ɤɨɤɫɚ ɧɚ ɤɚɬɚɥɢɡɚɬɨɪɟ ɭɜɟɥɢɱɢɜɚɟɬɫɹ. 

 

Ɉɛɴɟɦɧɚɹ ɫɤɨɪɨɫɬɶ 

Ɉɛɴɟɦɧɚɹ ɫɤɨɪɨɫɬɶ (ɱ-1) – ɷɬɨ ɨɬɧɨɲɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɩɨɞɚɜɚɟɦɨɝɨ ɫɵɪɶɹ ɜ ɱɚɫ ɤ 
ɤɨɥɢɱɟɫɬɜɭ ɤɚɬɚɥɢɡɚɬɨɪɚ ɜ ɡɨɧɟ ɤɪɟɤɢɧɝɚ ɪɟɚɤɬɨɪɚ. ȼɪɟɦɹ ɩɪɟɛɵɜɚɧɢɹ 
ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ ɫɵɪɶɹ ɜ ɪɚɛɨɱɟɣ ɡɨɧɟ ɪɟɚɤɬɨɪɚ ɭɦɟɧɶɲɚɟɬɫɹ ɫ ɩɨɜɵɲɟɧɢɟɦ 
ɨɛɴɟɦɧɨɣ ɫɤɨɪɨɫɬɢ. ɋ ɩɨɧɢɠɟɧɢɟɦ ɨɛɴɟɦɧɨɣ ɫɤɨɪɨɫɬɢ ɜɪɟɦɹ ɤɨɧɬɚɤɬɚ ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ 
ɩɚɪɨɜ ɫ ɤɚɬɚɥɢɡɚɬɨɪɨɦ ɭɜɟɥɢɱɢɜɚɟɬɫɹ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɛɨɥɟɟ ɝɥɭɛɨɤɨɦɭ ɢɯ 
ɩɪɟɜɪɚɳɟɧɢɸ. 

Ʉɚɬɚɥɢɬɢɱɟɫɤɢɣ 
ɤɪɟɤɢɧɝ

ɉɚɪ ɧɢɡɤɨɝɨ 
ɞɚɜɥɟɧɢɹ

Ʉɚɬɚɥɢɡɚɬɨɪ (ɧɚ 
ɞɨɝɪɭɡɤɭ) Ɂɚɤɨɤɫɨɜɚɧɧɵɣ 

ɤɚɬɚɥɢɡɚɬɨɪ

Ɋɟɝɟɧɟɪɚɰɢɹ 
ɤɚɬɚɥɢɡɚɬɨɪɚ ɜ 

ɩɫɟɜɞɨɠɢɠɟɧɧɨɦ 
ɫɥɨɟ

ɉɚɪ ɧɢɡɤɨɝɨ 
ɞɚɜɥɟɧɢɹ

Ɋɟɝɟɧɟɪɢɪɨɜɚɧɧɵɣ
ɤɚɬɚɥɢɡɚɬɨɪ

Ⱥɬɦɨɫɮɟɪɧɵɣ 
ɜɨɡɞɭɯ

Ⱦɵɦɨɜɵɟ ɝɚɡɵ Ʉɚɬɚɥɢɡɚɬɨɪɧɚɹ
ɩɵɥɶ

ɋɬɚɛɢɥɶɧɵɣ 
ɝɢɞɪɨɝɟɧɢɡɚɬ

Ɏɪɚɤɰɢɨɧɢɪɨɜɚɧɢɟ 
ɩɪɨɞɭɤɬɨɜ ɤɪɟɤɢɧɝɚ

Ʌɟɝɤɢɣ ɝɚɡɨɣɥɶ (ɅȽ) 

ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ 
ɤɪɟɤɢɧɝɚ

ɉɪɨɞɭɤɬɵ
ɤɪɟɤɢɧɝɚ

Ɍɹɠɟɥɵɣ ɝɚɡɨɣɥɶ 
ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ 
ɤɪɟɤɢɧɝɚ (ɌȽɄɄ)

Ɋɟɰɢɪɤɭɥɢɪɭɸɳɢɣ 
ɲɥɚɦ

Ʉɢɫɥɵɟ ɫɬɨɤɢ

ɇɟɫɬɚɛɢɥɶɧɵɣ ɛɟɧɡɢɧ 
ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ 

ɤɪɟɤɢɧɝɚ
Ƚɚɡ ɤɪɟɤɢɧɝɚ

 
Ɋɢɫɭɧɨɤ 2.43 – Ȼɥɨɤ ɫɯɟɦɚ ɫɟɤɰɢɢ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ ɢ ɮɪɚɤɰɢɨɧɢɪɨɜɚɧɢɹ 

ɩɪɨɞɭɤɬɨɜ 
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ɉɟɪɟɪɚɛɨɬɤɚ ɫɵɪɶɹ ɫ ɜɵɫɨɤɨɣ ɨɛɴɟɦɧɨɣ ɫɤɨɪɨɫɬɶɸ (ɩɪɢ ɫɨɯɪɚɧɟɧɢɢ ɧɟɢɡɦɟɧɧɵɯ 
ɩɪɨɱɢɯ ɭɫɥɨɜɢɣ ɩɪɨɰɟɫɫɚ) ɞɚɟɬ ɛɨɥɶɲɢɣ ɚɛɫɨɥɸɬɧɵɣ ɜɵɯɨɞ ɛɟɧɡɢɧɚ, ɱɟɦ ɤɪɟɤɢɧɝ ɫ 
ɦɚɥɨɣ ɨɛɴɟɦɧɨɣ ɫɤɨɪɨɫɬɶɸ. Ɉɬɧɨɫɢɬɟɥɶɧɵɣ ɜɵɯɨɞ (ɜ % ɜɟɫ. ɧɚ ɫɵɪɶɟ) ɛɟɧɡɢɧɚ ɫ 
ɪɨɫɬɨɦ ɨɛɴɟɦɧɨɣ ɫɤɨɪɨɫɬɢ ɫɧɢɠɚɟɬɫɹ. ɋ ɭɦɟɧɶɲɟɧɢɟɦ ɨɛɴɟɦɧɨɣ ɫɤɨɪɨɫɬɢ, ɨɫɨɛɟɧɧɨ ɜ 
ɨɛɥɚɫɬɢ ɦɚɥɵɯ ɱɢɫɥɟɧɧɵɯ ɟɟ ɡɧɚɱɟɧɢɣ, ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɜɵɯɨɞ ɤɨɤɫɚ ɢ ɩɥɨɬɧɨɫɬɶ 
ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɝɚɡɨɣɥɹ. 

ɋɭɳɧɨɫɬɶ ɩɪɨɰɟɫɫɚ ɪɟɝɟɧɟɪɚɰɢɢ ɤɚɬɚɥɢɡɚɬɨɪɚ ɫɨɫɬɨɢɬ ɜ ɨɤɢɫɥɢɬɟɥɶɧɨɦ ɨɬɠɢɝɟ 
ɤɨɤɫɚ ɫ ɩɨɜɟɪɯɧɨɫɬɢ ɤɚɬɚɥɢɡɚɬɨɪɚ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 650-700 °ɋ. Ⱦɥɹ ɪɚɜɧɨɦɟɪɧɨɝɨ 
ɜɵɠɢɝɚ ɤɨɤɫɚ ɩɪɨɰɟɫɫ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɩɫɟɜɞɨɨɠɢɠɟɧɧɨɦ ɫɥɨɟ, ɩɨɞɞɟɪɠɢɜɚɟɦɨɦ 
ɩɨɬɨɤɨɦ ɜɨɡɞɭɯɚ. 

Ɉɛɳɚɹ ɛɥɨɤ-ɫɯɟɦɚ ɫɟɤɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.44. ɉɨɫɤɨɥɶɤɭ ɪɟɚɤɬɨɪ ɢ 
ɪɟɝɟɧɟɪɚɬɨɪ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ ɤɨɧɫɬɪɭɤɬɢɜɧɨ ɢɫɩɨɥɧɟɧɵ ɨɞɧɢɦ ɛɥɨɤɨɦ, ɛɭɞɟɬ 
ɞɚɧɨ ɟɞɢɧɨɟ ɨɩɢɫɚɧɢɟ ɩɨɞɩɪɨɰɟɫɫɨɜ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ ɢ ɪɟɝɟɧɟɪɚɰɢɢ 
ɤɚɬɚɥɢɡɚɬɨɪɚ. 

 

Ʉɚɬɚɥɢɬɢɱɟɫɤɢɣ ɤɪɟɤɢɧɝ ɢ ɪɟɝɟɧɟɪɚɰɢɹ ɤɚɬɚɥɢɡɚɬɨɪɚ ɜ ɩɫɟɜɞɨɨɠɢɠɟɧɧɨɦ 
ɫɥɨɟ 

Ʉɪɟɤɢɧɝ ɞɚɧɧɨɝɨ ɬɢɩɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɨɬɟɱɟɫɬɜɟɧɧɵɯ ɡɚɜɨɞɚɯ ɭɫɬɚɧɨɜɤɚɦɢ ɬɢɩɚ 
43-102. ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɪɟɚɤɬɨɪɧɨ-ɪɟɝɟɧɟɪɚɬɨɪɧɨɝɨ ɛɥɨɤɚ ɭɫɬɚɧɨɜɤɢ ɬɚɤɨɝɨ 
ɬɢɩɚ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.44. ɋɵɪɶɟ I ɩɨɫɥɟ ɧɚɝɪɟɜɚ ɜ ɩɟɱɢ ɞɨ 470-490 °ɋ ɩɨɫɬɭɩɚɟɬ 
ɜ ɪɟɚɤɬɨɪ 1, ɝɞɟ ɩɪɨɢɫɯɨɞɹɬ ɪɟɚɤɰɢɢ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ. ɂɡ ɡɨɧɵ ɤɪɟɤɢɧɝɚ 
ɤɚɬɚɥɢɡɚɬɨɪ ɩɨɫɬɭɩɚɟɬ ɜ ɡɨɧɭ ɨɬɩɚɪɤɢ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɪɟɚɤɬɨɪɚ, ɝɞɟ ɨɬɩɚɪɢɜɚɸɳɢɦ 
ɚɝɟɧɬɨɦ ɜɵɫɬɭɩɚɟɬ ɩɚɪ III. 
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Ɋɢɫɭɧɨɤ 2.44 – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɪɟɚɤɬɨɪɧɨ-ɪɟɝɟɧɟɪɚɬɨɪɧɨɝɨ ɛɥɨɤɚ ɭɫɬɚɧɨɜɨɤ  

ɫ ɞɜɢɠɭɳɢɦɫɹ ɲɚɪɢɤɨɜɵɦ ɤɚɬɚɥɢɡɚɬɨɪɨɦ: 1 – ɪɟɚɤɬɨɪ, 2 – ɧɚɩɨɪɧɵɟ ɫɬɨɹɤɢ 
ɤɚɬɚɥɢɡɚɬɨɪɚ, 3 – ɪɟɝɟɧɟɪɚɬɨɪ, 4 – ɫɟɩɚɪɚɬɨɪ, 5 – ɩɚɪɨɫɛɨɪɧɢɤ, 6 – ɧɚɫɨɫ, 7 – ɩɟɱɶ,  
8 – ɜɨɡɞɭɯɨɞɭɜɤɚ, 9, 10 – ɛɭɧɤɟɪɵ-ɫɟɩɚɪɚɬɨɪɵ, 11,12 – ɞɨɡɚɬɨɪɵ ɩɧɟɜɦɨɬɪɚɧɫɩɨɪɬɚ. 

I – ɫɵɪɶɟ, II – ɩɪɨɞɭɤɬɵ ɤɪɟɤɢɧɝɚ, III – ɜɨɞɹɧɨɣ ɩɚɪ, IV – ɜɨɞɚ, V – ɜɨɡɞɭɯ,  
VI – ɞɵɦɨɜɵɟ ɝɚɡɵ, VII – ɜɨɞɹɧɨɣ ɩɚɪ. 

 

ɉɪɨɞɭɤɬɵ ɪɟɚɤɰɢɢ II ɩɨɫɬɭɩɚɸɬ ɧɚ ɮɪɚɤɰɢɨɧɢɪɨɜɚɧɢɟ, ɚ ɤɚɬɚɥɢɡɚɬɨɪ – ɜ ɛɭɧɤɟɪ 
ɨɬɪɚɛɨɬɚɧɧɨɝɨ ɤɚɬɚɥɢɡɚɬɨɪɚ 12. Ɂɚɤɨɤɫɨɜɚɧɧɵɣ ɤɚɬɚɥɢɡɚɬɨɪ ɩɨɞɧɢɦɚɟɬɫɹ ɩɨ ɫɬɨɹɤɭ 2 ɜ 
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ɛɭɧɤɟɪ 10, ɚ ɨɬɬɭɞɚ – ɜ ɪɟɝɟɧɟɪɚɬɨɪ 3. ȼ ɪɟɝɟɧɟɪɚɬɨɪɟ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 680-700 °ɋ 
ɩɪɨɢɫɯɨɞɢɬ ɜɵɠɢɝ ɤɨɤɫɚ ɜɨɡɞɭɯɨɦ ɫ ɩɨɜɟɪɯɧɨɫɬɢ ɤɚɬɚɥɢɡɚɬɨɪɚ, ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ 
ɪɟɝɟɧɟɪɚɬɨɪɚ ɬɟɦɩɟɪɚɬɭɪɚ ɫɧɢɠɚɟɬɫɹ ɞɨ 580-600 °ɋ ɡɚ ɫɱɟɬ ɨɯɥɚɠɞɚɸɳɢɯ ɡɦɟɟɜɢɤɨɜ. 
ɋɧɹɬɨɟ ɬɟɩɥɨ ɩɪɢ ɷɬɨɦ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɝɟɧɟɪɚɰɢɢ ɩɚɪɚ. Ɋɟɝɟɧɟɪɢɪɨɜɚɧɧɵɣ 
ɤɚɬɚɥɢɡɚɬɨɪ ɩɨ ɬɪɭɛɨɩɪɨɜɨɞɭ ɩɨɫɬɭɩɚɟɬ ɜ ɛɭɧɤɟɪ 11, ɨɬɤɭɞɚ ɜɨɡɜɪɚɳɚɟɬɫɹ ɜ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɪɟɚɤɬɨɪɚ 9. Ⱦɥɹ ɫɨɯɪɚɧɟɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ ɮɪɚɤɰɢɨɧɧɨɝɨ 
ɫɨɫɬɚɜɚ ɤɚɬɚɥɢɡɚɬɨɪɚ ɱɚɫɬɶ ɰɢɪɤɭɥɢɪɭɸɳɟɝɨ ɤɚɬɚɥɢɡɚɬɨɪɚ ɨɬɞɭɜɚɟɬɫɹ ɜ ɫɟɩɚɪɚɬɨɪɟ. 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɪɟɠɢɦ ɢ ɩɪɢɦɟɪɧɵɣ ɦɚɬɟɪɢɚɥɶɧɵɣ ɛɚɥɚɧɫ ɤɪɟɤɢɧɝɚ ɜɚɤɭɭɦɧɨɝɨ 
ɝɚɡɨɣɥɹ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɫ ɞɜɢɠɭɳɢɦɫɹ ɫɥɨɟɦ ɤɚɬɚɥɢɡɚɬɨɪɚ ɩɪɢɜɟɞɟɧɵ ɧɢɠɟ: 

Ɍɟɦɩɟɪɚɬɭɪɚ, °ɋ: 
– ɧɚɝɪɟɜɚ ɫɵɪɶɹ     470 – 490 

– ɜ ɪɟɚɤɬɨɪɟ      450 – 490 

– ɜ ɪɟɝɟɧɟɪɚɬɨɪɟ     680 – 700 

Ⱦɚɜɥɟɧɢɟ, ɤɝɫ/ɫɦ2: 

– ɜ ɪɟɚɤɬɨɪɟ      1,7 

– ɜ ɪɟɝɟɧɟɪɚɬɨɪɟ      1,2 

Ʉɪɚɬɧɨɫɬɶ ɰɢɪɤɭɥɹɰɢɢ ɤɚɬɚɥɢɡɚɬɨɪɚ, ɬ/ɬ ɫɵɪɶɹ 1,8 – 2,5 

ȼɪɟɦɹ ɤɨɧɬɚɤɬɚ ɤɚɬɚɥɢɡɚɬɨɪɚ ɫ ɫɵɪɶɟɦ, ɫ  1200 

ȼɵɯɨɞ ɩɪɨɞɭɤɬɨɜ, % ɦɚɫ.: 
ɫɭɯɨɣ ɝɚɡ,       1,5 – 2,0 

ɠɢɪɧɵɣ ɝɚɡ (ɋ3-ɋ4)      6,5 – 9,5 

ɛɟɧɡɢɧ (ɋ5 – 195°ɋ)     35 – 38 

ɥɟɝɤɢɣ ɝɚɡɨɣɥɶ (195–350°ɋ)    23 – 27 

ɬɹɠɟɥɵɣ ɝɚɡɨɣɥɶ (> 350°ɋ)    20 – 24 

ɤɨɤɫ        2,5 – 3,5 

Ȼɨɥɶɲɢɦ ɧɟɞɨɫɬɚɬɤɨɦ ɭɫɬɚɧɨɜɨɤ ɫ ɝɪɚɧɭɥɢɪɨɜɚɧɧɵɦ ɤɚɬɚɥɢɡɚɬɨɪɨɦ ɹɜɢɥɚɫɶ 
ɧɟɞɨɫɬɚɬɨɱɧɨ ɛɨɥɶɲɚɹ ɦɨɳɧɨɫɬɶ ɩɨ ɫɵɪɶɸ – ɮɚɤɬɢɱɟɫɤɢ ɨɧɚ ɫɨɫɬɚɜɥɹɥɚ ɧɟ ɜɵɲɟ 
4000-5000 ɬɨɧɧ ɜ ɫɭɬɤɢ ɢɡ-ɡɚ ɛɨɥɶɲɨɝɨ ɪɚɫɯɨɞɚ ɬɪɚɧɫɩɨɪɬɢɪɭɸɳɟɝɨ ɚɝɟɧɬɚ (ɧɟ ɦɟɧɟɟ 1 
ɤɝ ɧɚ 20 ɤɝ ɤɚɬɚɥɢɡɚɬɨɪɚ). Ɍɚɤɠɟ ɞɥɢɬɟɥɶɧɨɟ ɩɪɟɛɵɜɚɧɢɟ ɤɚɬɚɥɢɡɚɬɨɪɚ ɜ ɡɨɧɟ ɪɟɚɤɰɢɢ 
(15-20 ɦɢɧɭɬ) ɩɪɢɜɨɞɢɬ ɤ ɧɟɞɨɫɬɚɬɨɱɧɨ ɷɮɮɟɤɬɢɜɧɨɦɭ ɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɸ. ɉɨ ɷɬɨɣ 
ɩɪɢɱɢɧɟ ɧɨɜɵɯ ɭɫɬɚɧɨɜɨɤ ɬɚɤɨɝɨ ɬɢɩɚ ɛɨɥɶɲɟ ɧɟ ɫɬɪɨɢɬɫɹ, ɚ ɫɬɚɪɵɟ ɩɨ ɦɟɪɟ 
ɜɨɡɦɨɠɧɨɫɬɢ ɜɵɜɨɞɹɬɫɹ ɢɡ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

 

Ʉɚɬɚɥɢɬɢɱɟɫɤɢɣ ɤɪɟɤɢɧɝ ɜ ɥɢɮɬ-ɪɟɚɤɬɨɪɟ ɧɚ ɦɢɤɪɨɫɮɟɪɢɱɟɫɤɨɦ 
ɰɟɨɥɢɬɫɨɞɟɪɠɚɳɟɦ ɤɚɬɚɥɢɡɚɬɨɪɟ 

Ɉɬɤɪɵɬɢɟ ɤɚɬɚɥɢɬɢɱɟɫɤɨɣ ɚɤɬɢɜɧɨɫɬɢ ɰɟɨɥɢɬɨɜ ɢ ɪɚɡɪɚɛɨɬɤɚ ɩɪɨɦɵɲɥɟɧɧɵɯ 
ɰɟɨɥɢɬɫɨɞɟɪɠɚɳɢɯ ɫɢɧɬɟɬɢɱɟɫɤɢɯ ɤɚɬɚɥɢɡɚɬɨɪɨɜ ɤɪɟɤɢɧɝɚ ɩɪɢɜɟɥɨ ɤ ɫɭɳɟɫɬɜɟɧɧɨɦɭ 
ɢɡɦɟɧɟɧɢɸ ɤɨɧɫɬɪɭɤɰɢɢ ɪɟɚɤɬɨɪɧɨɝɨ ɛɥɨɤɚ. Ⱦɥɹ ɧɚɢɛɨɥɟɟ ɩɨɥɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɚɤɬɢɜɧɨɫɬɢ ɰɟɨɥɢɬɫɨɞɟɪɠɚɳɢɯ ɤɚɬɚɥɢɡɚɬɨɪɨɜ ɩɪɨɰɟɫɫ ɩɪɨɜɨɞɹɬ ɜ ɩɪɹɦɨɬɨɱɧɨɦ ɥɢɮɬ-

ɪɟɚɤɬɨɪɟ ɩɪɢ ɩɨɜɵɲɟɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ, ɜɵɫɨɤɨɣ ɤɪɚɬɧɨɫɬɢ ɰɢɪɤɭɥɹɰɢɢ ɤɚɬɚɥɢɡɚɬɨɪɚ ɢ 
ɜɪɟɦɟɧɢ ɤɨɧɬɚɤɬɚ ɤɚɬɚɥɢɡɚɬɨɪɚ ɫ ɫɵɪɶɟɦ ɩɨɪɹɞɤɚ 3-5 ɫ. 

ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɪɟɚɤɬɨɪɧɨ-ɪɟɝɟɧɟɪɚɬɨɪɧɨɝɨ ɛɥɨɤɚ ɭɫɬɚɧɨɜɨɤ ɫ ɥɢɮɬ-

ɪɟɚɤɬɨɪɨɦ ɢ ɰɢɪɤɭɥɢɪɭɸɳɢɦ ɦɢɤɪɨɫɮɟɪɢɱɟɫɤɢɦ ɤɚɬɚɥɢɡɚɬɨɪɨɦ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 
85. ɋɵɪɶɟ I ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ ɬɟɩɥɨɨɛɦɟɧɧɢɤ 2 ɢ ɩɟɱɶ 1, ɝɞɟ ɧɚɝɪɟɜɚɟɬɫɹ ɞɨ 310-350 °ɋ, 
ɩɨɫɥɟ ɱɟɝɨ ɱɟɪɟɡ ɮɨɪɫɭɧɤɢ ɩɨɫɬɭɩɚɟɬ ɜ ɧɢɡ ɩɪɹɦɨɬɨɱɧɨɝɨ ɪɟɚɤɬɨɪɚ. ȼ ɪɟɚɤɬɨɪɟ ɫɵɪɶɟ 
ɫɦɟɲɢɜɚɟɬɫɹ ɫ ɤɚɬɚɥɢɡɚɬɨɪɨɦ, ɩɨɫɬɭɩɚɸɳɢɦ ɢɡ ɪɟɝɟɧɟɪɚɬɨɪɚ, ɢ ɩɨɞɧɢɦɚɟɬɫɹ ɜ 
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ɩɨɥɭɫɤɜɨɡɧɨɦ ɩɨɬɨɤɟ ɜɜɟɪɯ ɩɨ ɪɟɚɤɬɨɪɭ 12, ɝɞɟ ɩɪɨɬɟɤɚɸɬ ɪɟɚɤɰɢɢ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ 
ɤɪɟɤɢɧɝɚ. ȼ ɧɢɡ ɪɟɚɤɬɨɪɚ ɩɨɞɚɟɬɫɹ ɜɨɞɹɧɨɣ ɩɚɪ ɞɥɹ ɪɚɡɝɨɧɚ ɤɚɬɚɥɢɡɚɬɨɪɚ, ɩɚɪ ɬɚɤɠɟ 
ɩɨɞɚɟɬɫɹ ɜ ɫɵɪɶɟɜɵɟ ɮɨɪɫɭɧɤɢ ɞɥɹ ɛɨɥɟɟ ɬɨɧɤɨɝɨ ɪɚɫɩɵɥɚ ɫɵɪɶɹ. ɉɪɟɞɭɫɦɨɬɪɟɧɚ 
ɩɨɞɚɱɚ ɲɥɚɦɚ ɫ ɧɢɡɚ ɨɫɧɨɜɧɨɣ ɪɟɤɬɢɮɢɤɚɰɢɨɧɧɨɣ ɤɨɥɨɧɧɵ ɜ ɪɟɚɤɬɨɪ. 

Ƚɚɡɨɤɚɬɚɥɢɡɚɬɨɪɧɵɣ ɩɨɬɨɤ ɢɡ ɪɟɚɤɬɨɪɚ ɩɨɫɬɭɩɚɟɬ ɜ ɫɟɩɚɪɚɬɨɪ 9. ɉɚɪɵ ɩɪɨɞɭɤɬɨɜ 
ɨɬɞɟɥɹɸɬɫɹ ɨɬ ɤɚɬɚɥɢɡɚɬɨɪɚ ɫɧɚɱɚɥɚ ɜ ɫɟɩɚɪɢɪɭɸɳɟɦ ɭɫɬɪɨɣɫɬɜɟ, ɡɚɬɟɦ ɜ 
ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɵɯ ɰɢɤɥɨɧɚɯ ɧɚ ɜɵɯɨɞɟ ɢɡ ɫɟɩɚɪɚɬɨɪɚ. Ɉɬɪɚɛɨɬɚɧɧɵɣ ɤɚɬɚɥɢɡɚɬɨɪ 
ɩɨɫɬɭɩɚɟɬ ɜ ɞɟɫɨɪɛɟɪ 10, ɝɞɟ ɩɨɬɨɤɨɦ ɩɚɪɚ ɫ ɤɚɬɚɥɢɡɚɬɨɪɚ ɭɞɚɥɹɸɬɫɹ 
ɚɞɫɨɪɛɢɪɨɜɚɧɧɵɟ ɬɹɠɟɥɵɟ ɭɝɥɟɜɨɞɨɪɨɞɵ. Ɂɚɤɨɤɫɨɜɚɧɧɵɣ ɤɚɬɚɥɢɡɚɬɨɪ VIII ɢɡ 
ɞɟɫɨɪɛɟɪɚ ɩɨɫɬɭɩɚɟɬ ɜ ɪɟɝɟɧɟɪɚɬɨɪ 11, ɝɞɟ ɜ ɩɫɟɜɞɨɨɠɢɠɟɧɧɨɦ ɫɥɨɟ ɩɨɬɨɤɨɦ ɜɨɡɞɭɯɚ 
III, ɩɨɞɚɜɚɟɦɨɝɨ ɜɨɡɞɭɯɨɞɭɜɤɨɣ 4, ɩɪɨɢɫɯɨɞɢɬ ɟɝɨ ɪɟɝɟɧɟɪɚɰɢɹ. Ɋɟɝɟɧɟɪɢɪɨɜɚɧɧɵɣ 
ɤɚɬɚɥɢɡɚɬɨɪ XI ɩɨɫɬɭɩɚɟɬ ɨɛɪɚɬɧɨ ɜ ɪɟɚɤɬɨɪ, ɚ ɞɵɦɨɜɵɟ ɝɚɡɵ ɪɟɝɟɧɟɪɚɰɢɢ VII ɫɧɚɱɚɥɚ 
ɨɬɞɟɥɹɸɬɫɹ ɨɬ ɤɚɬɚɥɢɡɚɬɨɪɚ ɜ ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɵɯ ɰɢɤɥɨɧɚɯ 13, ɡɚɬɟɦ ɩɪɨɯɨɞɹɬ ɱɟɪɟɡ 
ɤɨɬɟɥ-ɭɬɢɥɢɡɚɬɨɪ 8, ɝɞɟ ɱɚɫɬɶ ɬɟɩɥɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɝɟɧɟɪɚɰɢɢ ɩɚɪɚ, ɩɨɫɥɟ ɱɟɝɨ 
ɩɪɨɢɫɯɨɞɢɬ ɞɨɨɱɢɫɬɤɚ ɨɬ ɤɚɬɚɥɢɡɚɬɨɪɧɨɣ ɩɵɥɢ ɜ ɷɥɟɤɬɪɨɮɢɥɶɬɪɟ 7. Ɉɱɢɳɟɧɧɵɟ 
ɞɵɦɨɜɵɟ ɝɚɡɵ V ɜɵɛɪɚɫɵɜɚɸɬɫɹ ɜ ɚɬɦɨɫɮɟɪɭ. ɍɥɨɜɥɟɧɧɵɣ ɤɚɬɚɥɢɡɚɬɨɪ ɩɨɫɬɭɩɚɟɬ ɜ 
ɛɭɧɤɟɪ 5, ɤɭɞɚ ɬɚɤɠɟ ɡɚɝɪɭɠɚɟɬɫɹ ɫɜɟɠɢɣ ɤɚɬɚɥɢɡɚɬɨɪ VI, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ 
ɤɨɦɩɟɧɫɚɰɢɢ ɩɨɬɟɪɶ ɦɢɤɪɨɫɮɟɪɢɱɟɫɤɨɝɨ ɤɚɬɚɥɢɡɚɬɨɪɚ ɫ ɩɪɨɞɭɤɬɚɦɢ ɪɟɚɤɰɢɢ ɢ 
ɞɵɦɨɜɵɦɢ ɝɚɡɚɦɢ. 
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Ɋɢɫɭɧɨɤ 2.45 – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɪɟɚɤɬɨɪɧɨ-ɪɟɝɟɧɟɪɚɬɨɪɧɨɝɨ ɛɥɨɤɚ ɭɫɬɚɧɨɜɨɤ  

ɫ ɥɢɮɬ-ɪɟɚɤɬɨɪɨɦ. 1 – ɬɪɭɛɱɚɬɚɹ ɩɟɱɶ; 2 – ɬɟɩɥɨɨɛɦɟɧɧɢɤ; 3 – ɧɚɫɨɫ;  
4 – ɩɨɞɨɝɪɟɜɚɬɟɥɶ ɜɨɡɞɭɯɚ; 5 – ɛɭɧɤɟɪ ɞɥɹ ɤɚɬɚɥɢɡɚɬɨɪɚ; 6, 13 – ɰɢɤɥɨɧɵ;  

7 – ɷɥɟɤɬɪɨɮɢɥɶɬɪ; 8 – ɤɨɬɟɥ-ɭɬɢɥɢɡɚɬɨɪ; 9 – ɫɟɩɚɪɚɰɢɨɧɧɚɹ ɡɨɧɚ ɪɟɚɤɬɨɪɚ;  
10 – ɨɬɩɚɪɧɚɹ ɡɨɧɚ ɪɟɚɤɬɨɪɚ; 11 – ɪɟɝɟɧɟɪɚɬɨɪ ɫ ɤɢɩɹɳɢɦ ɫɥɨɟɦ; 12 – ɥɢɮɬ-ɪɟɚɤɬɨɪ; 13 

– ɟɦɤɨɫɬɶ; 
I – ɫɵɪɶɟ; II – ɬɨɩɥɢɜɨ ɧɚ ɧɚɝɪɟɜ ɜɨɡɞɭɯɚ; III – ɜɨɡɞɭɯ; IV – ɫɜɟɠɢɣ ɤɚɬɚɥɢɡɚɬɨɪ ɧɚ 

ɞɨɝɪɭɡɤɭ ɫɢɫɬɟɦɵ; V – ɨɱɢɳɟɧɧɵɟ ɞɵɦɨɜɵɟ ɝɚɡɵ; VI – ɤɚɬɚɥɢɡɚɬɨɪɧɚɹ ɩɵɥɶ;  
VII – ɞɵɦɨɜɵɟ ɝɚɡɵ; VIII – ɡɚɤɨɤɫɨɜɚɧɧɵɣ ɤɚɬɚɥɢɡɚɬɨɪ; IX – ɩɪɨɞɭɤɬɵ ɪɟɚɤɰɢɢ;  

X – ɜɨɞɹɧɨɣ ɩɚɪ; XI – ɪɟɝɟɧɟɪɢɪɨɜɚɧɧɵɣ ɤɚɬɚɥɢɡɚɬɨɪ; XII – ɲɥɚɦ. 
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Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɪɟɠɢɦ ɢ ɩɪɢɦɟɪɧɵɣ ɦɚɬɟɪɢɚɥɶɧɵɣ ɛɚɥɚɧɫ ɤɪɟɤɢɧɝɚ ɜɚɤɭɭɦɧɨɝɨ 
ɝɚɡɨɣɥɹ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɫ ɥɢɮɬ-ɪɟɚɤɬɨɪɨɦ ɩɪɢɜɟɞɟɧɵ ɧɢɠɟ: 

Ɍɟɦɩɟɪɚɬɭɪɚ, °ɋ: 
– ɜ ɪɟɚɤɬɨɪɟ        515 – 530 

– ɜ ɪɟɝɟɧɟɪɚɬɨɪɟ       650 – 700 

Ⱦɚɜɥɟɧɢɟ, ɤɝɫ/ɫɦ2: 

– ɜ ɪɟɚɤɬɨɪɟ        1,3 – 1,8 

– ɜ ɪɟɝɟɧɟɪɚɬɨɪɟ       1,4 – 2,4 

Ʉɪɚɬɧɨɫɬɶ ɰɢɪɤɭɥɹɰɢɢ ɤɚɬɚɥɢɡɚɬɨɪɚ, ɬ/ɬ ɫɵɪɶɹ  5 – 8 

ȼɪɟɦɹ ɤɨɧɬɚɤɬɚ ɤɚɬɚɥɢɡɚɬɨɪɚ ɫ ɫɵɪɶɟɦ, ɫ   2,5 – 3,5 

ȼɵɯɨɞ ɩɪɨɞɭɤɬɨɜ, % ɦɚɫ.: 
ɫɭɯɨɣ ɝɚɡ,        2,5 – 3,2 

ɠɢɪɧɵɣ ɝɚɡ (ɋ3-ɋ4)       16,0 – 16,8 

ɛɟɧɡɢɧ (ɋ5 – 195°ɋ)      48 – 50 

ɥɟɝɤɢɣ ɝɚɡɨɣɥɶ (195–270°ɋ)     6,5 – 7,5 

ɬɹɠɟɥɵɣ ɝɚɡɨɣɥɶ (270-420°ɋ)     13,5 – 14,5 

ɨɫɬɚɬɨɤ (> 420 °C)       5,0 – 5,5 

ɤɨɤɫ         5,5 

 

           
Ɋɢɫɭɧɨɤ 2.46 – Ʉɨɧɫɬɪɭɤɰɢɹ ɪɟɚɤɬɨɪɧɵɯ ɛɥɨɤɨɜ ɭɫɬɚɧɨɜɨɤ ɫ ɦɢɤɪɨɫɮɟɪɢɱɟɫɤɢɦ 

ɤɚɬɚɥɢɡɚɬɨɪɨɦ ɤɪɟɤɢɧɝɚ: ɚ – Ƚ-43-107Ɇ [4], ɛ – 1Ⱥ/1Ɇ ɩɨɫɥɟ ɪɟɤɨɧɫɬɪɭɤɰɢɢ,  
ɜ – ȽɄ-3 ɩɨɫɥɟ ɪɟɤɨɧɫɬɪɭɤɰɢɢ. 

ɉɨɞɩɢɫɢ ɤ ɚ: 1 – ɩɪɹɦɨɬɨɱɧɵɣ ɪɟɚɤɬɨɪ; 2 – ɩɚɪɨɜɵɟ ɮɨɪɫɭɧɤɢ; 3 – ɫɵɪɶɟɜɵɟ ɮɨɪɫɭɧɤɢ; 
4 – ɲɥɚɦɨɜɵɟ ɮɨɪɫɭɧɤɢ; 5 – ɩɚɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ; 6 – ɤɚɫɤɚɞɧɵɟ 

ɬɚɪɟɥɤɢ; 7 – ɨɬɩɚɪɧɚɹ ɫɟɤɰɢɹ; 8 – ɫɟɩɚɪɚɰɢɨɧɧɚɹ ɤɚɦɟɪɚ; 9 – ɨɞɧɨɫɬɭɩɟɧɱɚɬɵɟ ɰɢɤɥɨɧɵ; 
10 – ɞɜɭɯɫɬɭɩɟɧɱɚɬɵɟ ɰɢɤɥɨɧɵ; 11 – ɪɟɝɟɧɟɪɚɬɨɪ; 12 – ɬɪɭɛɱɚɬɵɣ 

ɜɨɡɞɭɯɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶ. 
ɉɨɞɩɢɫɢ ɤ ɛ: 1 – ɫɵɪɶɟɜɚɹ ɮɨɪɫɭɧɤɚ; 2 – ɩɪɹɦɨɬɨɱɧɵɣ ɪɟɚɤɬɨɪ; 3 – ɲɥɚɦɨɜɚɹ ɮɨɪɫɭɧɤɚ; 

4 – ɩɚɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ; 5 – ɞɜɭɯɫɬɭɩɟɧɱɚɬɚɹ ɨɬɩɚɪɧɚɹ ɫɟɤɰɢɹ; 6 – 
ɢɧɟɪɰɢɨɧɧɵɣ ɫɟɩɚɪɚɬɨɪ; 7 – ɨɞɧɨɫɬɭɩɟɧɱɚɬɵɟ ɰɢɤɥɨɧɵ; 8 – ɬɪɚɧɫɩɨɪɬɧɚɹ ɥɢɧɢɹ 

ɪɟɝɟɧɟɪɚɬɨɪɚ; 9 – ɜɨɡɞɭɯɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ; 10 – ɭɡɟɥ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 
ɨɬɪɚɛɨɬɚɧɧɨɝɨ ɤɚɬɚɥɢɡɚɬɨɪɚ; 11 – ɞɜɭɯɫɬɭɩɟɧɱɚɬɵɟ ɰɢɤɥɨɧɵ. 
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ɉɨɞɩɢɫɢ ɤ ɜ: 1 – ɩɪɹɦɨɬɨɱɧɵɣ ɪɟɚɤɬɨɪ; 2 – ɫɵɪɶɟɜɵɟ ɮɨɪɫɭɧɤɢ; 3 – ɲɥɚɦɨɜɵɟ 
ɮɨɪɫɭɧɤɢ; 4 – ɰɢɤɥɨɧ ɝɪɭɛɨɣ ɨɱɢɫɬɤɢ; 5 – ɫɢɫɬɟɦɚ ɨɯɥɚɠɞɟɧɢɹ ɩɪɨɞɭɤɬɨɜ ɤɪɟɤɢɧɝɚ; 6 – 

ɞɜɭɯɫɬɭɩɟɧɱɚɬɚɹ ɨɬɩɚɪɧɚɹ ɫɟɤɰɢɹ; 7 – ɩɚɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ; 8 – 
ɨɞɧɨɫɬɭɩɟɧɱɚɬɵɟ ɰɢɤɥɨɧɵ; 9 – ɬɪɚɧɫɩɨɪɬɧɚɹ ɥɢɧɢɹ; 10 – ɭɡɟɥ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 

ɨɬɪɚɛɨɬɚɧɧɨɝɨ ɤɚɬɚɥɢɡɚɬɨɪɚ; 11 – ɜɨɡɞɭɯɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ; 12 – 
ɞɜɭɯɫɬɭɩɟɧɱɚɬɵɟ ɰɢɤɥɨɧɵ; 13 – ɧɚɩɨɪɧɚɹ ɤɚɦɟɪɚ; 14 – ɧɚɩɨɪɧɵɣ ɫɬɨɹɤ; 15 – ɲɢɛɟɪɧɚɹ 

ɡɚɞɜɢɠɤɚ; 16 – J-ɨɛɪɚɡɧɵɣ ɩɟɪɟɬɨɤ 
 

Ʉɨɧɤɪɟɬɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɪɟɚɤɬɨɪɚ ɢ ɪɟɝɟɧɟɪɚɬɨɪɚ ɨɬɥɢɱɚɟɬɫɹ ɩɨ ɭɫɬɚɧɨɜɤɚɦ 
(ɪɢɫɭɧɨɤ 2.46). Ɍɢɩɨɜɵɦ ɞɥɹ ɧɨɜɵɯ ɭɫɬɚɧɨɜɨɤ ɹɜɥɹɟɬɫɹ ɪɟɚɤɬɨɪɧɵɣ ɛɥɨɤ ɬɢɩɚ Ƚ-43-

107Ɇ (ɪɢɫɭɧɨɤ 2.46.ɚ), ɨɬɥɢɱɚɸɳɢɣɫɹ ɪɚɡɧɨɜɵɫɨɬɧɵɦ ɪɚɫɩɨɥɨɠɟɧɢɟɦ ɪɟɝɟɧɟɪɚɬɨɪɚ ɢ 
ɪɟɚɤɬɨɪɚ, ɫɨɨɫɧɵɦ ɪɚɫɩɨɥɨɠɟɧɢɟɦ ɫɟɩɚɪɚɬɨɪɚ ɢ ɥɢɮɬ-ɪɟɚɤɬɨɪɚ, ɚ ɬɚɤɠɟ ɧɚɤɥɨɧɧɵɦɢ 
ɧɚɩɨɪɧɵɦɢ ɫɬɨɹɤɚɦɢ, ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹɸɬ ɤɚɬɚɥɢɡɚɬɨɪɭ ɩɨɫɬɭɩɚɬɶ ɢɡ ɨɞɧɨɝɨ ɚɩɩɚɪɚɬɚ ɜ 
ɞɪɭɝɨɣ ɫɚɦɨɬɟɤɨɦ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɩɟɪɟɩɚɞɚ ɞɚɜɥɟɧɢɹ. ɍɫɬɚɪɟɜɲɢɟ ɬɢɩɵ ɭɫɬɚɧɨɜɨɤ 
(1Ⱥ/1Ɇ ɢ ȽɄ-3) ɦɨɞɟɪɧɢɡɢɪɨɜɚɧɵ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɯ ɢɫɯɨɞɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ. ȼ ɨɛɨɢɯ 
ɫɥɭɱɚɹɯ ɫɬɚɪɵɣ ɪɟɚɤɬɨɪ ɩɟɪɟɞɟɥɚɧ ɜ ɫɟɩɚɪɚɬɨɪ, ɚ ɧɨɜɵɣ ɩɪɹɦɨɬɨɱɧɵɣ ɥɢɮɬ-ɪɟɚɤɬɨɪ 
ɥɢɛɨ ɫɦɨɧɬɢɪɨɜɚɧ ɜɡɚɦɟɧ ɬɪɚɧɫɩɨɪɬɧɨɣ ɥɢɧɢɢ ɤɚɬɚɥɢɡɚɬɨɪɚ (1Ⱥ/1Ɇ), ɥɢɛɨ ɫɞɟɥɚɧ 
ɜɵɧɨɫɧɵɦ (ȽɄ-3). 

 

Ɏɪɚɤɰɢɨɧɢɪɨɜɚɧɢɟ ɩɪɨɞɭɤɬɨɜ ɤɪɟɤɢɧɝɚ 

Ɋɚɡɞɟɥɟɧɢɟ ɩɪɨɞɭɤɬɨɜ ɤɪɟɤɢɧɝɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɨɫɧɨɜɧɨɣ ɮɪɚɤɰɢɨɧɢɪɭɸɳɟɣ 
ɤɨɥɨɧɧɟ. ɉɚɪɵ ɩɪɨɞɭɤɬɨɜ ɤɪɟɤɢɧɝɚ ɢɡ ɪɟɚɤɬɨɪɚ ɩɨ ɬɪɚɧɫɮɟɪɧɨɣ ɥɢɧɢɢ ɩɨɫɬɭɩɚɸɬ ɜ 
ɩɪɨɦɵɜɨɱɧɨ-ɫɟɩɚɪɚɰɢɨɧɧɭɸ ɫɟɤɰɢɸ ɨɫɧɨɜɧɨɣ ɮɪɚɤɰɢɨɧɢɪɭɸɳɟɣ ɤɨɥɨɧɧɵ, 
ɨɛɨɪɭɞɨɜɚɧɧɭɸ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɫɢɬɱɚɬɵɦɢ ɞɜɭɯɩɨɬɨɱɧɵɦɢ ɬɚɪɟɥɤɚɦɢ. ɇɚ ɬɚɪɟɥɤɚɯ 
ɩɪɨɢɫɯɨɞɢɬ ɤɨɧɬɚɤɬ ɩɟɪɟɝɪɟɬɵɯ ɢ ɡɚɝɪɹɡɧɟɧɧɵɯ ɤɚɬɚɥɢɡɚɬɨɪɨɦ ɩɚɪɨɜ, ɩɨɫɬɭɩɚɸɳɢɯ ɢɡ 
ɪɟɚɤɬɨɪɚ ɫ ɠɢɞɤɨɫɬɶɸ ɜ ɤɨɥɨɧɧɟ. ɉɪɢ ɤɨɧɬɚɤɬɟ ɩɚɪɨɜ ɫ ɠɢɞɤɨɫɬɶɸ ɩɪɨɢɫɯɨɞɢɬ 
ɨɯɥɚɠɞɟɧɢɟ ɩɚɪɨɜ ɞɥɹ ɩɪɟɤɪɚɳɟɧɢɹ ɪɟɚɤɰɢɢ ɤɪɟɤɢɧɝɚ, ɨɬɦɵɜɤɚ ɢɯ ɨɬ ɤɚɬɚɥɢɡɚɬɨɪɧɨɣ 
ɩɵɥɢ ɢ ɱɚɫɬɢɱɧɚɹ ɤɨɧɞɟɧɫɚɰɢɹ ɜɵɫɨɤɨɤɢɩɹɳɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ. Ɉɬɦɵɬɵɟ ɨɬ 
ɤɚɬɚɥɢɡɚɬɨɪɧɨɣ ɩɵɥɢ ɢ ɨɯɥɚɠɞɟɧɧɵɟ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɫɵɳɟɧɢɹ ɩɚɪɵ ɩɨɫɬɭɩɚɸɬ ɜ 
ɤɨɧɰɟɧɬɪɚɰɢɨɧɧɭɸ ɫɟɤɰɢɸ ɤɨɥɨɧɧɵ ɧɚ ɪɚɡɞɟɥɟɧɢɟ. 

Ɍɹɠɟɥɵɣ ɝɚɡɨɣɥɶ ɜ ɫɦɟɫɢ ɫ ɤɚɬɚɥɢɡɚɬɨɪɧɨɣ ɩɵɥɶɸ ɫ ɧɢɡɚ ɤɨɥɨɧɧɵ ɩɨɞɚɟɬɫɹ ɜ 
ɲɥɚɦɨɨɬɫɬɨɣɧɢɤ, ɜ ɤɨɬɨɪɨɦ ɩɪɨɢɫɯɨɞɢɬ ɨɬɫɬɚɢɜɚɧɢɟ ɤɚɬɚɥɢɡɚɬɨɪɚ. ɋ ɧɢɡɚ 
ɲɥɚɦɨɨɬɫɬɨɣɧɢɤɚ ɲɥɚɦ ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɩɪɹɦɨɬɨɱɧɵɣ ɪɟɚɤɬɨɪ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ 
ɤɪɟɤɢɧɝɚ. Ɉɬɫɬɨɹɜɲɢɣɫɹ ɨɬ ɤɚɬɚɥɢɡɚɬɨɪɧɨɣ ɩɵɥɢ ɬɹɠɟɥɵɣ ɝɚɡɨɣɥɶ ɜ ɩɨɫɬɨɹɧɧɨɦ 
ɤɨɥɢɱɟɫɬɜɟ ɜɨɡɜɪɚɳɚɟɬɫɹ ɜ ɨɫɧɨɜɧɭɸ ɤɨɥɨɧɧɭ, ɚ ɛɚɥɚɧɫɨɜɵɣ ɢɡɛɵɬɨɤ ɜɵɜɨɞɢɬɫɹ ɫ 
ɭɫɬɚɧɨɜɤɢ ɩɨɫɥɟ ɨɯɥɚɠɞɟɧɢɹ ɜ ɬɟɩɥɨɨɛɦɟɧɧɢɤɟ. ɉɪɟɞɭɫɦɨɬɪɟɧɚ ɜɨɡɦɨɠɧɨɫɬɶ 
ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɪɟɰɢɪɤɭɥɹɰɢɢ ɬɹɠɟɥɨɝɨ ɝɚɡɨɣɥɹ ɜ ɤɚɱɟɫɬɜɟ ɫɵɪɶɹ ɤɪɟɤɢɧɝɚ. 

Ɏɪɚɤɰɢɹ ɥɟɝɤɨɝɨ ɝɚɡɨɣɥɹ ɢɡ ɤɨɥɨɧɧɵ ɛɨɤɨɜɵɦ ɩɨɝɨɧɨɦ ɜɵɜɨɞɢɬɫɹ ɜ ɨɬɩɚɪɧɭɸ 
ɤɨɥɨɧɧɭ (ɫɬɪɢɩɩɢɧɝ). ȼ ɫɬɪɢɩɩɢɧɝɟ ɩɪɨɢɫɯɨɞɢɬ ɨɬɩɚɪɤɚ ɥɟɝɤɢɯ ɮɪɚɤɰɢɣ ɛɟɧɡɢɧɚ ɢɡ 
ɥɟɝɤɨɝɨ ɝɚɡɨɣɥɹ ɩɟɪɟɝɪɟɬɵɦ ɜɨɞɹɧɵɦ ɩɚɪɨɦ. ɉɚɪɵ ɢɡ ɫɬɪɢɩɩɢɧɝɚ ɜɨɡɜɪɚɳɚɸɬɫɹ ɜ 
ɤɨɥɨɧɧɭ. ɂɡ ɤɭɛɚ ɫɬɪɢɩɩɢɧɝɚ ɥɟɝɤɢɣ ɝɚɡɨɣɥɶ ɨɬɤɚɱɢɜɚɟɬɫɹ ɜ ɬɟɩɥɨɨɛɦɟɧɧɢɤɢ ɞɥɹ 
ɨɯɥɚɠɞɟɧɢɹ ɢ ɞɚɥɟɟ ɜɵɜɨɞɢɬɫɹ ɫ ɭɫɬɚɧɨɜɤɢ. 

ɉɚɪɵ ɫ ɜɟɪɯɚ ɨɫɧɨɜɧɨɣ ɤɨɥɨɧɧɵ (ɭɝɥɟɜɨɞɨɪɨɞɧɵɣ ɝɚɡ, ɧɟɫɬɚɛɢɥɶɧɵɣ ɛɟɧɡɢɧ, 
ɜɨɞɹɧɨɣ ɩɚɪ) ɩɨɫɬɭɩɚɸɬ ɜ ɤɨɧɞɟɧɫɚɬɨɪɵ-ɯɨɥɨɞɢɥɶɧɢɤɢ ɢ ɞɚɥɟɟ ɜ ɪɟɮɥɸɤɫɧɭɸ ɟɦɤɨɫɬɶ, 
ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ ɪɚɡɞɟɥɟɧɢɟ ɧɚ ɧɟɫɬɚɛɢɥɶɧɵɣ ɛɟɧɡɢɧ, ɠɢɪɧɵɣ ɝɚɡ ɢ ɜɨɞɭ. 
ɇɟɫɬɚɛɢɥɶɧɵɣ ɛɟɧɡɢɧ ɢɡ ɟɦɤɨɫɬɢ ɱɚɫɬɢɱɧɨ ɜɨɡɜɪɚɳɚɟɬɫɹ ɜ ɤɨɥɨɧɧɭ ɜ ɤɚɱɟɫɬɜɟ ɨɫɬɪɨɝɨ 
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ɨɪɨɲɟɧɢɹ ɞɥɹ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜɟɪɯɚ, ɚ ɛɚɥɚɧɫɨɜɵɣ ɢɡɛɵɬɨɤ ɧɚɩɪɚɜɥɹɟɬɫɹ 
ɜ ɫɟɤɰɢɸ ɚɛɫɨɪɛɰɢɢ, ɝɚɡɨɪɚɡɞɟɥɟɧɢɹ ɢ ɫɟɪɨɨɱɢɫɬɤɢ. Ɂɚɝɪɹɡɧɟɧɧɵɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ 
ɤɨɧɞɟɧɫɚɬ ɢɡ ɨɬɫɬɨɣɧɢɤɚ ɟɦɤɨɫɬɢ ɨɬɤɚɱɢɜɚɟɬɫɹ ɧɚ ɨɱɢɫɬɤɭ ɨɬ ɪɚɫɬɜɨɪɟɧɧɨɝɨ 
ɫɟɪɨɜɨɞɨɪɨɞɚ ɢ ɚɦɦɢɚɤɚ ɜ ɭɡɟɥ ɨɱɢɫɬɤɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɤɨɧɞɟɧɫɚɬɚ. ɀɢɪɧɵɣ ɝɚɡ ɢɡ 
ɟɦɤɨɫɬɢ ɧɚɩɪɚɜɥɹɟɬɫɹ ɧɚ ɨɱɢɫɬɤɭ ɨɬ H2S ɢ CO2 ɜ ɫɟɤɰɢɸ ɚɛɫɨɪɛɰɢɢ, ɝɚɡɨɪɚɡɞɟɥɟɧɢɹ ɢ 
ɫɟɪɨɨɱɢɫɬɤɢ. 

 

ɋɟɤɰɢɹ ɚɛɫɨɪɛɰɢɢ, ɝɚɡɨɪɚɡɞɟɥɟɧɢɹ ɢ ɫɟɪɨɨɱɢɫɬɤɢ 

ɋɟɤɰɢɹ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɪɚɡɞɟɥɟɧɢɹ ɝɚɡɚ ɤɪɟɤɢɧɝɚ ɧɚ ɮɪɚɤɰɢɢ, ɚ ɬɚɤɠɟ 
ɨɱɢɫɬɤɢ ɝɚɡɚ ɢ ɛɟɧɡɢɧɚ ɨɬ ɫɟɪɵ. ɇɟ ɧɚ ɜɫɟɯ ɩɪɟɞɩɪɢɹɬɢɹɯ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɞɟɦɟɪɤɚɩɬɚɧɢɡɚɰɢɹ ɥɟɝɤɨɝɨ ɛɟɧɡɢɧɚ ɤɪɟɤɢɧɝɚ ɢ ɝɢɞɪɨɨɱɢɫɬɤɚ ɬɹɠɟɥɨɝɨ ɛɟɧɡɢɧɚ 
ɤɪɟɤɢɧɝɚ. Ɉɛɳɚɹ ɛɥɨɤ-ɫɯɟɦɚ ɫɟɤɰɢɢ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.47. 

 

Ɉɱɢɫɬɤɚ ɝɚɡɚ ɨɬ 
ɫɟɪɨɜɨɞɨɪɨɞɚ

Ɇɨɧɨɷɬɚɧɨɥɚɦɢɧ 
(ɆɗȺ)

Ɉɬɪɚɛɨɬɚɧɧɵɣ 
ɪɚɫɬɜɨɪ ɆɗȺ

Ɉɱɢɳɟɧɧɵɣ
ɠɢɪɧɵɣ ɝɚɡɋɬɚɛɢɥɢɡɚɰɢɹ ɛɟɧɡɢɧɚ

ɉɪɨɩɚɧ-

ɩɪɨɩɢɥɟɧɨɜɚɹ 
ɮɪɚɤɰɢɹ (ɉɉɎ)

Ȼɭɬɚɧ-ɛɭɬɢɥɟɧɨɜɚɹ 
ɮɪɚɤɰɢɹ (ȻȻɎ)

Ʌɟɝɤɢɣ ɛɟɧɡɢɧ 
ɤɪɟɤɢɧɝɚ (ɮɪ. ɇɄ-70 ɋ)

Ɍɹɠɟɥɵɣ ɛɟɧɡɢɧ 
ɤɪɟɤɢɧɝɚ (ɮɪ. 70-220 ɋ)

Ⱥɦɢɧɨɜɚɹ ɨɱɢɫɬɤɚ 
ɥɟɝɤɨɝɨ ɛɟɧɡɢɧɚ ɨɬ 

ɫɟɪɨɜɨɞɨɪɨɞɚ

Ɇɨɧɨɷɬɚɧɨɥɚɦɢɧ 
(ɆɗȺ)

Ɉɬɪɚɛɨɬɚɧɧɵɣ 
ɪɚɫɬɜɨɪ ɆɗȺ

Ⱦɟɦɟɪɤɚɩɬɚɧɢɡɚɰɢɹ

Ʉɚɬɚɥɢɡɚɬɨɪ 
ɞɟɦɟɪɤɚɩɬɚɧɢɡɚɰɢɢ

ɓɟɥɨɱɶ

Ɋɟɤɬɢɮɢɤɚɰɢɹ

Ɉɱɢɳɟɧɧɵɣ ɥɟɝɤɢɣ 
ɛɟɧɡɢɧ ɤɪɟɤɢɧɝɚ

Ƚɢɞɪɨɱɢɫɬɤɚ ɬɹɠɟɥɨɝɨ 
ɛɟɧɡɢɧɚ ɤɪɟɤɢɧɝɚ

Ɉɱɢɫɬɤɚ ȼɋȽ ɨɬ 
ɫɟɪɨɜɨɞɨɪɨɞɚ

Ɇɨɧɨɷɬɚɧɨɥɚɦɢɧ 
(ɆɗȺ)

Ɉɬɪɚɛɨɬɚɧɧɵɣ 
ɪɚɫɬɜɨɪ ɆɗȺ

Ɉɱɢɳɟɧɧɵɣ ɬɹɠɟɥɵɣ 
ɛɟɧɡɢɧ ɤɪɟɤɢɧɝɚ

ȼɨɞɨɪɨɞɫɨɞɟɪɠɚɳɢɣ 
ɝɚɡ (ȼɋȽ) ɢɡ ɫɟɬɢ 

ɡɚɜɨɞɚ

ɓɟɥɨɱɧɵɟ ɫɬɨɤɢ

ɇɟɫɬɚɛɢɥɶɧɵɣ ɛɟɧɡɢɧ 
ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ 

ɤɪɟɤɢɧɝɚ
Ƚɚɡ ɤɪɟɤɢɧɝɚ

ɋɭɯɨɣ ɝɚɡ (ɋ1-ɋ2) ɜ 
ɬɨɩɥɢɜɧɭɸ ɫɟɬɶ

 
Ɋɢɫɭɧɨɤ 2.47 – Ȼɥɨɤ ɫɯɟɦɚ ɫɟɤɰɢɢ ɚɛɫɨɪɛɰɢɢ, ɝɚɡɨɪɚɡɞɟɥɟɧɢɹ ɢ ɫɟɪɨɨɱɢɫɬɤɢ 

 

ɋɬɚɛɢɥɢɡɚɰɢɹ ɛɟɧɡɢɧɚ ɤɪɟɤɢɧɝɚ 

ɋɬɚɛɢɥɢɡɚɰɢɹ ɛɟɧɡɢɧɚ ɤɪɟɤɢɧɝɚ ɫɨɫɬɨɢɬ ɜ ɭɞɚɥɟɧɢɢ ɢɡ ɧɟɝɨ ɭɝɥɟɜɨɞɨɪɨɞɨɜ, 
ɜɵɤɢɩɚɸɳɢɯ ɞɨ 70 °ɋ. ɇɚ ɩɟɪɜɨɣ ɫɬɚɞɢɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɭɞɚɥɟɧɢɟ ɢɡ ɧɟɝɨ ɫɭɯɨɝɨ ɝɚɡɚ 
– ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɋ1-ɋ2 – ɞɨɫɬɢɝɚɟɦɨɟ ɩɭɬɟɦ ɚɛɫɨɪɛɰɢɢ ɛɨɥɟɟ ɬɹɠɟɥɵɯ ɤɨɦɩɨɧɟɧɬɨɜ 
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ɫɬɚɛɢɥɶɧɵɦ ɛɟɧɡɢɧɨɦ ɤɪɟɤɢɧɝɚ ɜ ɫɩɟɰɢɚɥɶɧɨɦ ɚɩɩɚɪɚɬɟ – ɮɪɚɤɰɢɨɧɢɪɭɸɳɟɦ 
ɚɛɫɨɪɛɟɪɟ. Ɋɚɡɞɟɥɟɧɢɟ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɋ1-ɋ2 ɢ ɛɨɥɟɟ ɬɹɠɟɥɵɯ ɜɨɡɦɨɠɧɨ ɜɫɥɟɞɫɬɜɢɟ ɢɯ 
ɪɚɡɧɨɣ ɪɚɫɬɜɨɪɢɦɨɫɬɢ; ɬɚɤ, ɪɚɫɬɜɨɪɢɦɨɫɬɶ ɩɪɨɩɚɧɚ ɜ ɛɟɧɡɢɧɟ ɤɪɟɤɢɧɝɚ ɩɪɢɦɟɪɧɨ ɜ 20-

30 ɪɚɡ ɜɵɲɟ, ɱɟɦ ɷɬɚɧɚ. 
ɇɟɫɬɚɛɢɥɶɧɵɣ ɛɟɧɡɢɧ ɤɪɟɤɢɧɝɚ ɩɨɫɥɟ ɜɵɞɟɥɟɧɢɹ ɜ ɨɫɧɨɜɧɨɣ ɮɪɚɤɰɢɨɧɢɪɭɸɳɟɣ 

ɤɨɥɨɧɧɟ ɩɨɫɬɭɩɚɟɬ ɜɨ ɮɪɚɤɰɢɨɧɢɪɭɸɳɢɣ ɚɛɫɨɪɛɟɪ. Ɍɭɞɚ ɠɟ ɩɨɞɚɟɬɫɹ ɠɢɪɧɵɣ ɝɚɡ 
ɤɪɟɤɢɧɝɚ ɩɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ ɟɝɨ ɨɱɢɫɬɤɢ ɨɬ ɫɟɪɨɜɨɞɨɪɨɞɚ ɪɚɫɬɜɨɪɨɦ ɚɦɢɧɚ. 
Ⱥɛɫɨɪɛɟɧɬɨɦ ɜ ɤɨɥɨɧɧɟ ɫɥɭɠɢɬ ɫɬɚɛɢɥɶɧɵɣ ɛɟɧɡɢɧ. ɋ ɧɢɡɚ ɚɛɫɨɪɛɟɪɚ ɜɵɜɨɞɢɬɫɹ 
ɧɟɫɬɚɛɢɥɶɧɵɣ ɛɟɧɡɢɧ ɜ ɫɬɚɛɢɥɢɡɚɰɢɨɧɧɭɸ ɤɨɥɨɧɧɭ, ɝɞɟ ɨɧ ɪɚɡɞɟɥɹɟɬɫɹ ɧɚ ɞɜɟ 
ɮɪɚɤɰɢɢ – ɇɄ-70 °ɋ ɢ 70-220 °ɋ. 

ɋ ɜɟɪɯɚ ɚɛɫɨɪɛɟɪɚ ɜɵɜɨɞɢɬɫɹ ɫɭɯɨɣ ɝɚɡ, ɤɨɬɨɪɵɣ ɞɚɥɟɟ ɩɨɞɚɟɬɫɹ ɜɨ ɜɬɨɪɨɣ 
ɚɛɫɨɪɛɟɪ ɞɥɹ ɭɥɚɜɥɢɜɚɧɢɹ ɭɧɟɫɟɧɧɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɋ3-ɋ6. Ⱥɛɫɨɪɛɟɧɬɨɦ ɜɨ ɜɬɨɪɨɦ 
ɚɛɫɨɪɛɟɪɟ ɫɥɭɠɢɬ ɥɟɝɤɢɣ ɝɚɡɨɣɥɶ. Ɉɱɢɳɟɧɧɵɣ ɨɬ ɬɹɠɟɥɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɫɭɯɨɣ ɝɚɡ 
ɞɨɨɱɢɳɚɟɬɫɹ ɨɬ ɫɟɪɨɜɨɞɨɪɨɞɚ ɪɚɫɬɜɨɪɨɦ ɚɦɢɧɚ ɢ ɩɨɫɬɭɩɚɟɬ ɜ ɬɨɩɥɢɜɧɭɸ ɫɟɬɶ ɡɚɜɨɞɚ, 
ɚ ɬɚɤɠɟ ɧɚ ɝɨɪɟɥɤɢ ɩɟɱɟɣ ɭɫɬɚɧɨɜɤɢ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ. ɇɚɫɵɳɟɧɧɵɣ ɚɛɫɨɪɛɟɧɬ 
ɫ ɧɢɡɚ ɚɛɫɨɪɛɟɪɚ ɜɨɡɜɪɚɳɚɟɬɫɹ ɜ ɨɫɧɨɜɧɭɸ ɪɟɤɬɢɮɢɤɚɰɢɨɧɧɭɸ ɤɨɥɨɧɧɭ ɫɟɤɰɢɢ 
ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ. 

ɉɪɢɦɟɪɧɵɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɪɟɠɢɦ ɪɚɛɨɬɵ ɚɛɫɨɪɛɟɪɨɜ ɢ ɤɨɥɨɧɧɵ ɫɬɚɛɢɥɢɡɚɰɢɢ 
ɩɪɢɜɟɞɟɧ ɜ ɬɚɛɥɢɰɟ 2.30. 

 
Ɍɚɛɥɢɰɚ 2.30 – Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɪɟɠɢɦ ɪɚɛɨɬɵ ɮɪɚɤɰɢɨɧɢɪɭɸɳɢɯ ɚɛɫɨɪɛɟɪɨɜ 
ɜɵɞɟɥɟɧɢɹ ɫɭɯɨɝɨ ɝɚɡɚ ɢ ɤɨɥɨɧɧɵ ɫɬɚɛɢɥɢɡɚɰɢɢ ɛɟɧɡɢɧɚ 

ɉɚɪɚɦɟɬɪ Ɏɪɚɤɰɢɨɧɢɪɭɸɳɢɣ 
ɚɛɫɨɪɛɟɪ 

ɉɨɜɬɨɪɧɵɣ 
ɚɛɫɨɪɛɟɪ 

Ʉɨɥɨɧɧɚ 
ɫɬɚɛɢɥɢɡɚɰɢɢ 

Ɍɟɦɩɟɪɚɬɭɪɚ ɜɟɪɯɚ, °ɋ 45 45 100 
Ɍɟɦɩɟɪɚɬɭɪɚ ɧɢɡɚ, °ɋ 80-115 50 195-230 
Ⱦɚɜɥɟɧɢɟ ɜɟɪɯɚ, ɚɬɦ 9,0-11,5 8,5-11,0 7,8-10,0 
Ⱦɚɜɥɟɧɢɟ ɧɢɡɚ, ɚɬɦ 10,0-12,0 9,0-11,0 7,8-11,0 

 

Ⱦɟɦɟɪɤɚɩɬɚɧɢɡɚɰɢɹ ɥɟɝɤɨɝɨ ɛɟɧɡɢɧɚ 

Ɍɟɯɧɨɥɨɝɢɹ ɩɪɨɰɟɫɫɚ ɨɱɢɫɬɤɢ ɮɪɚɤɰɢɢ ɇɄ-70 °ɋ ɧɚɩɪɚɜɥɟɧɚ ɧɚ ɦɚɤɫɢɦɚɥɶɧɨɟ 
ɢɡɜɥɟɱɟɧɢɟ ɢɡ ɫɵɪɶɹ ɦɟɪɤɚɩɬɚɧɨɜ ɢ ɨɫɬɚɬɨɱɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɫɟɪɨɜɨɞɨɪɨɞɚ ɫ ɰɟɥɶɸ 
ɩɨɥɭɱɟɧɢɹ ɩɪɢ ɞɚɥɶɧɟɣɲɟɦ ɮɪɚɤɰɢɨɧɢɪɨɜɚɧɢɢ ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ ɮɪɚɤɰɢɣ (ɉɉɎ, ȻȻɎ, 
ɥɟɝɤɨɝɨ ɛɟɧɡɢɧɚ), ɩɪɢɝɨɞɧɵɯ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɤɚɱɟɫɬɜɟ ɫɵɪɶɹ ɞɥɹ ɧɟɮɬɟɯɢɦɢɢ ɢ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɜɵɫɨɤɨɨɤɬɚɧɨɜɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɬɨɜɚɪɧɨɝɨ ɛɟɧɡɢɧɚ. 

ɉɪɨɰɟɫɫ ɨɱɢɫɬɤɢ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ: 
ɚ) ɩɪɢɝɨɬɨɜɥɟɧɢɟ ɤɚɬɚɥɢɡɚɬɨɪɧɨɝɨ ɤɨɦɩɥɟɤɫɚ (ɄɌɄ), ɩɪɟɞɫɬɚɜɥɹɸɳɟɝɨ ɫɨɛɨɣ 
15%-ɵɣ ɜɨɞɧɵɣ ɪɚɫɬɜɨɪ ɝɢɞɪɨɤɫɢɞɚ ɧɚɬɪɢɹ, ɬɚɤɠɟ ɫɨɞɟɪɠɢɬ 0,1% ɤɚɬɚɥɢɡɚɬɨɪɚ 
ɨɤɢɫɥɟɧɢɹ ɫɭɥɶɮɢɞɨɜ; 
ɛ) ɫɬɚɞɢɸ ɞɟɦɟɪɤɚɩɬɚɧɢɡɚɰɢɢ ɫɵɪɶɹ, ɫɨɫɬɨɹɳɭɸ ɢɡ ɫɥɟɞɭɸɳɢɯ ɩɪɨɰɟɫɫɨɜ: 
ɜ) ɷɤɫɬɪɚɤɰɢɹ ɦɟɪɤɚɩɬɚɧɨɜ ɪɚɫɬɜɨɪɨɦ ɄɌɄ; 
ɝ) ɜɨɞɧɚɹ ɩɪɨɦɵɜɤɚ ɨɱɢɳɟɧɧɨɝɨ ɩɪɨɞɭɤɬɚ; 
ɞ) ɪɟɝɟɧɟɪɚɰɢɸ ɪɚɫɬɜɨɪɚ ɄɌɄ; 
ɟ) ɨɬɞɟɥɟɧɢɟ ɞɢɫɭɥɶɮɢɞɨɜ ɨɬ ɪɚɫɬɜɨɪɚ ɄɌɄ. 
ɗɤɫɬɪɚɤɰɢɹ ɫɟɪɨɜɨɞɨɪɨɞɚ ɢ ɦɟɪɤɚɩɬɚɧɨɜ ɩɪɨɢɫɯɨɞɢɬ ɩɨ ɫɥɟɞɭɸɳɢɦ ɪɟɚɤɰɢɹɦ: 
RSɇ + NɚOɇ  RSNɚ + H2O 

H2S + 2NɚOɇ  Nɚ2S + 2H2O 
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Ɋɟɝɟɧɟɪɚɰɢɹ ɪɚɫɬɜɨɪɚ ɄɌɄ ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɤɚɬɚɥɢɡɚɬɨɪɚ ɩɪɨɢɫɯɨɞɢɬ ɩɨ 
ɫɥɟɞɭɸɳɢɦ ɪɟɚɤɰɢɹɦ: 

3Nɚ2S + 4O2 + H2O (Kat)  Nɚ2SO4 + Nɚ2S2O3 + 2 NɚOɇ 

2RSNɚ + 0,5 O2 + H2O (Kat)  RSSR + 2 NɚOɇ 

Ɏɪɚɤɰɢɹ ɇɄ-70 °ɋ, ɫɨɞɟɪɠɚɳɚɹ ɦɟɪɤɚɩɬɚɧɵ ɢ ɨɫɬɚɬɨɱɧɨɟ ɤɨɥɢɱɟɫɬɜɨ 
ɫɟɪɨɜɨɞɨɪɨɞɚ ɩɨɫɥɟ ɚɦɢɧɨɜɨɣ ɨɱɢɫɬɤɢ, ɩɨɞɚɟɬɫɹ ɜ ɤɭɛ ɷɤɫɬɪɚɤɬɨɪɚ ɦɟɪɤɚɩɬɚɧɨɜ. 
ɐɢɪɤɭɥɢɪɭɸɳɢɣ ɪɚɫɬɜɨɪ ɄɌɄ ɢɡ ɫɟɩɚɪɚɬɨɪɚ ɞɢɫɭɥɶɮɢɞɨɜ ɩɨɞɚɟɬɫɹ ɧɚ ɜɟɪɯɧɸɸ 
ɩɟɪɜɭɸ ɬɚɪɟɥɤɭ ɷɤɫɬɪɚɤɬɨɪɚ. Ⱦɚɜɥɟɧɢɟ ɷɤɫɬɪɚɤɰɢɢ ɫɨɫɬɚɜɥɹɟɬ 18 ɚɬɦ, ɬɟɦɩɟɪɚɬɭɪɚ – 

40-50 °ɋ. 
Ɉɱɢɳɟɧɧɚɹ ɮɪɚɤɰɢɹ ɇɄ-70 °ɋ ɫ ɜɟɪɯɚ ɷɤɫɬɪɚɤɬɨɪɚ ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɫɟɩɚɪɚɬɨɪ 

ɳɟɥɨɱɢ, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ ɟɟ ɨɬɞɟɥɟɧɢɟ ɨɬ ɭɧɟɫɟɧɧɵɯ ɤɚɩɟɥɶ ɪɚɫɬɜɨɪɚ ɄɌɄ. Ɋɚɫɬɜɨɪ ɄɌɄ 
ɫ ɧɢɡɚ ɫɟɩɚɪɚɬɨɪɚ ɜɵɜɨɞɢɬɫɹ ɜ ɞɟɝɚɡɚɬɨɪ, ɚ ɮɪɚɤɰɢɹ ɇɄ-70 °ɋ ɫ ɜɟɪɯɚ ɫɟɩɚɪɚɬɨɪɚ 
ɧɚɩɪɚɜɥɹɟɬɫɹ ɧɚ ɫɬɚɞɢɸ ɜɨɞɧɨɣ ɩɪɨɦɵɜɤɢ ɨɬ ɫɥɟɞɨɜ ɪɚɫɬɜɨɪɚ ɄɌɄ ɜ ɤɨɥɨɧɧɭ ɜɨɞɧɨɣ 
ɩɪɨɦɵɜɤɢ. Ʉɨɥɨɧɧɚ ɪɚɛɨɬɚɟɬ ɩɪɢ 17-19 ɚɬɦ ɢ ɬɟɦɩɟɪɚɬɭɪɟ 30-40 °ɋ. Ɉɱɢɳɟɧɧɚɹ ɢ 
ɨɬɦɵɬɚɹ ɮɪɚɤɰɢɹ ɇɄ-70 °ɋ ɫ ɜɟɪɯɚ ɤɨɥɨɧɧɵ ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɤɨɥɨɧɧɭ ɜɵɞɟɥɟɧɢɹ 
ɮɪɚɤɰɢɣ ɋ3 ɢ ɋ4. 

Ɋɚɫɬɜɨɪ ɄɌɄ, ɧɚɫɵɳɟɧɧɵɣ ɫɭɥɶɮɢɞɚɦɢ ɢ ɦɟɪɤɚɩɬɢɞɚɦɢ ɧɚɬɪɢɹ, ɢɡ ɞɟɝɚɡɚɬɨɪɚ 
ɩɨɞɚɟɬɫɹ ɜ ɤɭɛ ɪɟɝɟɧɟɪɚɬɨɪɚ, ɤɨɬɨɪɵɣ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɧɚɫɚɞɨɱɧɭɸ ɩɪɹɦɨɬɨɱɧɭɸ 
ɤɨɥɨɧɧɭ, ɪɟɚɤɰɢɨɧɧɚɹ ɡɨɧɚ ɤɨɬɨɪɨɣ ɡɚɩɨɥɧɟɧɚ ɦɚɫɫɨɨɛɦɟɧɧɨɣ ɧɚɫɚɞɤɨɣ, ɜ ɤɚɱɟɫɬɜɟ 
ɤɨɬɨɪɨɣ ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɬɚɥɶɧɵɟ ɤɨɥɶɰɚ ɉɚɥɥɹ ɪɚɡɦɟɪɨɦ 50ɯ50ɯ1. Ɍɟɦɩɟɪɚɬɭɪɚ 
ɧɚɝɪɟɜɚ ɪɚɫɬɜɨɪɚ ɄɌɄ ɧɚ ɜɯɨɞɟ ɜ ɪɟɝɟɧɟɪɚɬɨɪ ɪɟɝɥɚɦɟɧɬɢɪɭɟɬɫɹ 50(±2) °ɋ, ɬ.ɤ. 
ɭɦɟɧɶɲɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɧɢɠɟ 45 °ɋ ɜɟɞɟɬ ɤ ɫɧɢɠɟɧɢɸ ɫɤɨɪɨɫɬɢ ɪɟɝɟɧɟɪɚɰɢɢ, ɚ 
ɭɜɟɥɢɱɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɪɚɫɬɜɨɪɚ ɄɌɄ ɜɵɲɟ 60 °ɋ ɜɟɞɟɬ ɤ ɞɟɡɚɤɬɢɜɚɰɢɢ ɤɚɬɚɥɢɡɚɬɨɪɚ 
ɨɤɢɫɥɟɧɢɹ. 

ȼ ɤɭɛ ɪɟɝɟɧɟɪɚɬɨɪɚ ɩɨɞ ɨɩɨɪɧɭɸ ɪɟɲɟɬɤɭ ɱɟɪɟɡ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɟ 
ɭɫɬɪɨɣɫɬɜɨ ɞɥɹ ɨɤɢɫɥɟɧɢɹ ɫɭɥɶɮɢɞɨɜ ɢ ɦɟɪɤɚɩɬɢɞɨɜ ɩɨɞɚɟɬɫɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ 
ɜɨɡɞɭɯ ɨɬ ɤɨɦɩɪɟɫɫɨɪɚ ɫ ɞɚɜɥɟɧɢɟɦ ɧɟ ɦɟɧɟɟ 6 ɚɬɦ. Ɉɬɪɚɛɨɬɚɧɧɵɣ ɜɨɡɞɭɯ ɢ 
ɭɧɟɫɟɧɧɵɣ ɪɟɝɟɧɟɪɢɪɨɜɚɧɧɵɣ ɄɌɄ ɫ ɞɢɫɭɥɶɮɢɞɚɦɢ ɢɡ ɪɟɝɟɧɟɪɚɬɨɪɚ ɩɨɫɬɭɩɚɟɬ ɜ 
ɫɟɩɚɪɚɬɨɪ ɜɨɡɞɭɯɚ, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ ɪɚɡɞɟɥɟɧɢɟ ɨɬɪɚɛɨɬɚɧɧɨɝɨ ɜɨɡɞɭɯɚ ɢ ɪɚɫɬɜɨɪɚ 
ɄɌɄ, ɫɨɞɟɪɠɚɳɟɝɨ ɞɢɫɭɥɶɮɢɞɵ. Ɉɬɪɚɛɨɬɚɧɧɵɣ ɜɨɡɞɭɯ ɧɚɩɪɚɜɥɹɟɬɫɹ ɤ ɝɨɪɟɥɤɚɦ 
ɩɟɱɢ, ɚ ɪɟɝɟɧɟɪɢɪɨɜɚɧɧɵɣ ɪɚɫɬɜɨɪ ɄɌɄ ɫ ɞɢɫɭɥɶɮɢɞɚɦɢ ɩɨɫɬɭɩɚɟɬ ɜ ɫɟɩɚɪɚɬɨɪ 
ɞɢɫɭɥɶɮɢɞɨɜ, ɝɞɟ ɡɚ ɫɱɟɬ ɝɪɚɜɢɬɚɰɢɨɧɧɨɝɨ ɨɬɫɬɨɹ ɞɢɫɭɥɶɮɢɞɵ ɨɬɞɟɥɹɸɬɫɹ ɨɬ 
ɪɚɫɬɜɨɪɚ ɄɌɄ. 

Ȼɟɧɡɢɧ ɤɪɟɤɢɧɝɚ ɢ ɪɚɫɬɜɨɪɟɧɧɵɟ ɜ ɧɟɦ ɞɢɫɭɥɶɮɢɞɵ ɫ ɜɟɪɯɚ ɫɟɩɚɪɚɬɨɪɚ 
ɞɢɫɭɥɶɮɢɞɨɜ ɩɟɪɟɬɟɤɚɸɬ ɜ ɟɦɤɨɫɬɶ ɞɢɫɭɥɶɮɢɞɨɜ, ɚ ɨɬɬɭɞɚ ɩɟɪɢɨɞɢɱɟɫɤɢ, ɩɨ ɦɟɪɟ 
ɧɚɤɨɩɥɟɧɢɹ ɨɬɤɚɱɢɜɚɸɬɫɹ ɧɚ ɛɥɨɤ ɝɢɞɪɨɨɱɢɫɬɤɢ ɬɹɠɟɥɨɝɨ ɛɟɧɡɢɧɚ ɤɪɟɤɢɧɝɚ 
Ɋɟɝɟɧɟɪɢɪɨɜɚɧɧɵɣ ɪɚɫɬɜɨɪ ɄɌɄ ɫ ɧɢɡɚ ɫɟɩɚɪɚɬɨɪɚ ɞɢɫɭɥɶɮɢɞɨɜ ɩɨɞɚɟɬɫɹ ɜ ɨɛɪɚɬɧɨ ɜ 
ɷɤɫɬɪɚɤɬɨɪ ɦɟɪɤɚɩɬɚɧɨɜ. ɉɨ ɦɟɪɟ ɪɚɡɛɚɜɥɟɧɢɹ ɪɚɫɬɜɨɪɚ ɄɌɄ (ɡɚ ɫɱɟɬ ɨɛɪɚɡɨɜɚɧɢɹ 
ɪɟɚɤɰɢɨɧɧɨɣ ɜɨɞɵ ɢ ɫɨɥɟɣ) ɞɨ ɤɨɧɰɟɧɬɪɚɰɢɢ ɚɤɬɢɜɧɨɣ ɳɟɥɨɱɢ ɩɨɪɹɞɤɚ 6 % ɦɚɫɫ. ɱɚɫɬɶ 
ɟɝɨ ɩɟɪɢɨɞɢɱɟɫɤɢ, ɛɟɡ ɩɪɟɤɪɚɳɟɧɢɹ ɰɢɪɤɭɥɹɰɢɢ ɨɬɤɚɱɢɜɚɟɬɫɹ ɜ ɞɪɟɧɚɠɧɭɸ ɟɦɤɨɫɬɶ. 
Ȼɚɥɚɧɫɨɜɨɟ ɤɨɥɢɱɟɫɬɜɨ ɪɚɫɬɜɨɪɚ ɄɌɄ ɜɨɫɩɨɥɧɹɸɬ ɩɭɬɟɦ ɩɨɞɤɚɱɤɢ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɨɝɨ 
ɪɚɫɬɜɨɪɚ ɄɌɄ. 
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Ɏɪɚɤɰɢɨɧɢɪɨɜɚɧɢɟ ɥɟɝɤɨɝɨ ɛɟɧɡɢɧɚ 

Ɉɱɢɳɟɧɧɚɹ ɮɪɚɤɰɢɹ ɇɄ-70 °ɋ ɩɨɫɬɭɩɚɟɬ ɫ ɜɟɪɯɚ ɤɨɥɨɧɧɵ ɷɤɫɬɪɚɤɰɢɢ 
ɦɟɪɤɚɩɬɚɧɨɜ ɜ ɤɨɥɨɧɧɭ ɜɵɞɟɥɟɧɢɹ ɮɪɚɤɰɢɢ ɋ3-ɋ4. Ⱦɟɝɚɡɢɪɨɜɚɧɧɵɣ ɥɟɝɤɢɣ ɛɟɧɡɢɧ ɢɡ 
ɤɭɛɚ ɤɨɥɨɧɧɵ ɨɯɥɚɠɞɚɟɬɫɹ ɜ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚɯ ɢ ɜɨɞɹɧɵɯ ɯɨɥɨɞɢɥɶɧɢɤɚɯ, ɩɨɫɥɟ ɱɟɝɨ 
ɨɬɤɚɱɢɜɚɟɬɫɹ ɜ ɬɨɜɚɪɧɵɣ ɰɟɯ. ɋ ɜɟɪɯɚ ɤɨɥɨɧɧɵ ɩɚɪɵ ɭɝɥɟɜɨɞɨɪɨɞɨɜ (ɮɪɚɤɰɢɹ C3-C4) 

ɩɨɫɬɭɩɚɸɬ ɜ ɚɩɩɚɪɚɬɵ ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ, ɩɨɫɥɟ ɱɟɝɨ ɩɨɫɬɭɩɚɸɬ ɜ ɪɟɮɥɸɤɫɧɭɸ 
ɟɦɤɨɫɬɶ. ɑɚɫɬɶ ɮɪɚɤɰɢɢ C3-C4 ɢɡ ɪɟɮɥɸɤɫɧɨɣ ɟɦɤɨɫɬɢ ɩɨɞɚɟɬɫɹ ɧɚ ɨɪɨɲɟɧɢɟ ɜɟɪɯɚ 
ɤɨɥɨɧɧɵ, ɚ ɛɚɥɚɧɫɨɜɵɣ ɢɡɛɵɬɨɤ ɩɨɫɬɭɩɚɟɬ ɜ ɩɪɨɩɚɧɨɜɭɸ ɤɨɥɨɧɧɭ. 

ȼ ɩɪɨɩɚɧɨɜɨɣ ɤɨɥɨɧɧɟ ɩɪɨɢɫɯɨɞɢɬ ɪɚɡɞɟɥɟɧɢɟ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɮɪɚɤɰɢɢ ɋ3–ɋ4 

ɧɚ ɩɪɨɩɚɧ-ɩɪɨɩɢɥɟɧɨɜɭɸ ɮɪɚɤɰɢɸ (ɮɪɚɤɰɢɹ ɋ3) ɢ ɛɭɬɚɧ-ɛɭɬɢɥɟɧɨɜɭɸ ɮɪɚɤɰɢɸ 
(ɮɪɚɤɰɢɹ ɋ4). ɋ ɜɟɪɯɚ ɩɪɨɩɚɧɨɜɨɣ ɤɨɥɨɧɧɵ ɩɚɪɵ ɩɪɨɩɚɧ-ɩɪɨɩɢɥɟɧɨɜɨɣ ɮɪɚɤɰɢɢ 
ɩɨɫɬɭɩɚɸɬ ɜ ɤɨɧɞɟɧɫɚɬɨɪɵ-ɯɨɥɨɞɢɥɶɧɢɤɢ ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ, ɩɨɬɨɦ ɜ 
ɜɨɞɹɧɵɟ ɯɨɥɨɞɢɥɶɧɢɤɢ, ɡɚɬɟɦ ɜ ɪɟɮɥɸɤɫɧɭɸ ɟɦɤɨɫɬɶ. ɑɚɫɬɶ ɮɪɚɤɰɢɢ C3 ɢɡ 
ɪɟɮɥɸɤɫɧɨɣ ɟɦɤɨɫɬɢ ɩɨɞɚɟɬɫɹ ɧɚ ɨɪɨɲɟɧɢɟ ɜɟɪɯɚ ɤɨɥɨɧɧɵ, ɚ ɛɚɥɚɧɫɨɜɵɣ ɢɡɛɵɬɨɤ 
ɨɬɤɚɱɢɜɚɟɬɫɹ ɜ ɬɨɜɚɪɧɵɣ ɩɚɪɤ. 

Ȼɭɬɚɧ-ɛɭɬɢɥɟɧɨɜɚɹ ɮɪɚɤɰɢɹ ɫ ɤɭɛɚ ɩɪɨɩɚɧɨɜɨɣ ɤɨɥɨɧɧɵ ɤɨɥɨɧɧɵ, 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɨɯɥɚɠɞɚɹɫɶ ɜ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚɯ, ɜ ɯɨɥɨɞɢɥɶɧɢɤɚɯ ɜɨɞɹɧɨɝɨ ɢ 
ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ, ɜɵɜɨɞɢɬɫɹ ɧɚ ɬɨɜɚɪɧɵɣ ɫɤɥɚɞ ɢɥɢ ɧɚ ɭɫɬɚɧɨɜɤɢ ɩɨɥɭɱɟɧɢɹ 
ɆɌȻɗ ɢ ɚɥɤɢɥɢɪɨɜɚɧɢɹ (ɩɪɢ ɧɚɥɢɱɢɢ ɧɚ ɡɚɜɨɞɟ). 

ɉɪɢɦɟɪɧɵɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɪɟɠɢɦ ɪɚɛɨɬɵ ɤɨɥɨɧɧ ɩɪɢɜɟɞɟɧ ɜ ɬɚɛɥɢɰɟ 2.31. 
 
Ɍɚɛɥɢɰɚ 2.31 – Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɪɟɠɢɦ ɪɚɛɨɬɵ ɤɨɥɨɧɧɵ ɫɬɚɛɢɥɢɡɚɰɢɢ ɥɟɝɤɨɝɨ ɛɟɧɡɢɧɚ 
ɢ ɩɪɨɩɚɧɨɜɨɣ ɤɨɥɨɧɧɵ 

ɉɚɪɚɦɟɬɪ Ʉɨɥɨɧɧɚ ɫɬɚɛɢɥɢɡɚɰɢɢ ɉɪɨɩɚɧɨɜɚɹ 
ɤɨɥɨɧɧɚ 

Ɍɟɦɩɟɪɚɬɭɪɚ ɜɟɪɯɚ, °ɋ 55-65 40-50 
Ɍɟɦɩɟɪɚɬɭɪɚ ɧɢɡɚ, °ɋ 120-128 95-105 
Ⱦɚɜɥɟɧɢɟ ɜɟɪɯɚ, ɚɬɦ 8,9-9,8 15,0-17,3 
Ⱦɚɜɥɟɧɢɟ ɧɢɡɚ, ɚɬɦ 8,9-9,8 15,3-18,6 

 

ȼɨɞɧɵɣ ɤɨɧɞɟɧɫɚɬ ɢɡ ɪɟɮɥɸɤɫɧɵɯ ɟɦɤɨɫɬɟɣ ɤɨɥɨɧɧ ɨɬɜɨɞɢɬɫɹ ɜ ɭɡɟɥ ɨɱɢɫɬɤɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɤɨɧɞɟɧɫɚɬɚ. 

 

Ƚɢɞɪɨɨɱɢɫɬɤɚ ɬɹɠɟɥɨɝɨ ɛɟɧɡɢɧɚ 

ɉɪɨɰɟɫɫ ɝɢɞɪɨɨɱɢɫɬɤɢ ɬɹɠɟɥɨɝɨ ɛɟɧɡɢɧɚ ɤɪɟɤɢɧɝɚ ɜɟɞɟɬɫɹ ɜ ɬɨɤɟ ɜɨɞɨɪɨɞɚ 
ɜɵɫɨɤɨɣ ɱɢɫɬɨɬɵ ɢ ɩɚɪɰɢɚɥɶɧɨɝɨ ɞɚɜɥɟɧɢɹ. ȼɵɫɨɤɨɟ ɩɚɪɰɢɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɜɨɞɨɪɨɞɚ 
ɜ ɪɟɚɤɬɨɪɟ ɭɜɟɥɢɱɢɜɚɟɬ ɫɤɨɪɨɫɬɶ ɪɟɚɤɰɢɢ ɝɢɞɪɨɨɛɟɫɫɟɪɢɜɚɧɢɹ ɢ ɭɦɟɧɶɲɚɟɬ ɫɤɨɪɨɫɬɶ 
ɞɟɡɚɤɬɢɜɚɰɢɢ ɤɚɬɚɥɢɡɚɬɨɪɚ. 

Ȼɟɧɡɢɧ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɡɧɚɱɢɬɟɥɶɧɵɦ ɫɨɞɟɪɠɚɧɢɟɦ 
ɫɟɪɧɢɫɬɵɯ ɫɨɟɞɢɧɟɧɢɣ – ɫɭɥɶɮɢɞɨɜ ɢ ɬɢɨɮɟɧɨɜ ɢ ɧɟɩɪɟɞɟɥɶɧɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ – 

ɨɥɟɮɢɧɨɜ ɢ ɞɢɟɧɨɜ. ɇɚɛɥɸɞɚɟɬɫɹ ɬɚɤɠɟ ɤɚɱɟɫɬɜɟɧɧɨɟ ɩɪɢɫɭɬɫɬɜɢɟ ɦɟɪɤɚɩɬɚɧɨɜ. 
Ɉɫɧɨɜɧɚɹ ɱɚɫɬɶ ɧɟɩɪɟɞɟɥɶɧɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɤɨɧɰɟɧɬɪɢɪɭɟɬɫɹ ɜ ɥɟɝɤɢɯ ɮɪɚɤɰɢɹɯ 
ɤɪɟɤɢɧɝɚ-ɛɟɧɡɢɧɚ, ɜɵɤɢɩɚɸɳɢɯ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɚɯ ɞɨ 120 °ɋ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɫɨɞɟɪɠɚɧɢɟ 
ɫɟɪɧɢɫɬɵɯ ɫɨɟɞɢɧɟɧɢɣ ɪɟɡɤɨ ɜɨɡɪɚɫɬɚɟɬ ɫ ɭɬɹɠɟɥɟɧɢɟɦ ɮɪɚɤɰɢɨɧɧɨɝɨ ɫɨɫɬɚɜɚ. 

ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ, ɜ ɭɫɥɨɜɢɹɯ ɝɢɞɪɨɝɟɧɢɡɚɰɢɨɧɧɨɝɨ ɨɛɥɚɝɨɪɚɠɢɜɚɧɢɹ ɬɚɤɨɝɨ ɜɢɞɚ 
ɫɵɪɶɹ ɞɨɥɠɧɵ ɩɪɨɬɟɤɚɬɶ ɪɟɚɤɰɢɢ ɬɟɪɦɢɱɟɫɤɨɝɨ ɪɚɡɥɨɠɟɧɢɹ ɦɟɪɤɚɩɬɚɧɨɜ, 
ɝɢɞɪɢɪɨɜɚɧɢɹ ɤɚɤ ɫɟɪɧɢɫɬɵɯ, ɬɚɤ ɢ ɧɟɩɪɟɞɟɥɶɧɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ. ɉɪɢ ɷɬɨɦ 
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ɞɨɦɢɧɢɪɭɸɳɟɣ ɪɟɚɤɰɢɟɣ ɛɭɞɟɬ ɞɟɫɬɪɭɤɬɢɜɧɨɟ ɝɢɞɪɢɪɨɜɚɧɢɟ ɫɟɪɚɨɪɝɚɧɢɱɟɫɤɢɯ 
ɫɨɟɞɢɧɟɧɢɣ. 

Ɇɟɪɤɚɩɬɚɧɵ, ɨɛɥɚɞɚɹ ɫɜɨɣɫɬɜɚɦɢ ɫɥɚɛɵɯ ɤɢɫɥɨɬ, ɹɜɥɹɸɬɫɹ ɤɨɪɪɨɡɢɨɧɧɨ-

ɚɝɪɟɫɫɢɜɧɵɦɢ, ɢɯ ɩɪɢɫɭɬɫɬɜɢɟ ɜ ɧɟɮɬɟɩɪɨɞɭɤɬɚɯ ɫɧɢɠɚɟɬ ɢɯ ɫɬɚɛɢɥɶɧɨɫɬɶ. Ʉɪɨɦɟ ɬɨɝɨ, 
ɜɫɥɟɞɫɬɜɢɟ ɧɢɡɤɨɣ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɚɛɢɥɶɧɨɫɬɢ ɢ ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɨɣ ɧɟɭɫɬɨɣɱɢɜɨɫɬɢ 
ɩɪɢ ɧɚɝɪɟɜɚɧɢɢ ɜ ɭɫɥɨɜɢɹɯ ɝɢɞɪɨɨɱɢɫɬɤɢ ɛɭɞɭɬ ɩɪɨɬɟɤɚɬɶ ɪɟɚɤɰɢɢ ɬɟɪɦɢɱɟɫɤɨɝɨ 
ɪɚɡɥɨɠɟɧɢɹ ɦɟɪɤɚɩɬɚɧɨɜ, ɩɪɢɜɨɞɹɳɢɟ ɤ ɨɛɪɚɡɨɜɚɧɢɸ ɧɟɩɪɟɞɟɥɶɧɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɢ 
ɜɵɞɟɥɟɧɢɸ ɫɟɪɨɜɨɞɨɪɨɞɚ: 

CnH2n+1SH  CnH2n + H2S. 

ȼɵɞɟɥɟɧɢɟ ɫɟɪɨɜɨɞɨɪɨɞɚ ɭɜɟɥɢɱɢɬ ɤɨɪɪɨɡɢɨɧɧɭɸ ɚɤɬɢɜɧɨɫɬɶ 
ɩɟɪɟɪɚɛɚɬɵɜɚɟɦɨɝɨ ɫɵɪɶɹ, ɱɬɨ ɩɪɢɜɟɞɟɬ ɤ ɤɨɪɪɨɡɢɨɧɧɵɦ ɪɚɡɪɭɲɟɧɢɹɦ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɪɟɚɤɬɨɪɧɨɝɨ ɛɥɨɤɚ ɝɢɞɪɨɨɱɢɫɬɤɢ. 

ɋɤɨɪɨɫɬɶ ɬɟɪɦɢɱɟɫɤɨɝɨ ɪɚɡɥɨɠɟɧɢɹ ɦɟɪɤɚɩɬɚɧɨɜ ɪɟɡɤɨ ɜɨɡɪɚɫɬɚɟɬ ɫ 
ɭɜɟɥɢɱɟɧɢɟɦ ɢɯ ɦɨɥɟɤɭɥɹɪɧɨɣ ɦɚɫɫɵ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɨɡɪɚɫɬɚɟɬ ɢ ɫɤɨɪɨɫɬɶ 

ɨɛɪɚɡɨɜɚɧɢɹ ɧɟɧɚɫɵɳɟɧɧɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ, ɤɨɬɨɪɵɟ ɩɪɢ ɧɚɝɪɟɜɚɧɢɢ ɜ ɭɫɥɨɜɢɹɯ 
ɝɢɞɪɨɨɱɢɫɬɤɢ ɛɭɞɭɬ ɜɫɬɭɩɚɬɶ ɜ ɪɟɚɤɰɢɢ ɩɨɥɢɦɟɪɢɡɚɰɢɢ ɢ ɤɨɧɞɟɧɫɚɰɢɢ, ɨɛɪɚɡɭɹ 
ɜɵɫɨɤɨɦɨɥɟɤɭɥɹɪɧɵɟ ɫɨɟɞɢɧɟɧɢɹ, ɡɚɛɢɜɚɸɳɢɟ ɬɟɩɥɨɨɛɦɟɧɧɨɟ, ɧɚɝɪɟɜɚɬɟɥɶɧɨɟ ɢ 
ɪɟɚɤɰɢɨɧɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ. 

Ɍɚɤɠɟ ɜɨɡɦɨɠɧɚ ɪɟɚɤɰɢɹ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɦɟɪɤɚɩɬɚɧɨɜ ɫ ɞɢɟɧɨɜɵɦɢ 
ɭɝɥɟɜɨɞɨɪɨɞɚɦɢ, ɩɪɢɜɨɞɹɳɚɹ ɤ ɨɛɪɚɡɨɜɚɧɢɸ ɜɵɫɨɤɨɦɨɥɟɤɭɥɹɪɧɵɯ ɫɟɪɧɢɫɬɵɯ 
ɫɨɟɞɢɧɟɧɢɣ. 

ɋɟɪɧɢɫɬɵɟ ɫɨɟɞɢɧɟɧɢɹ ɞɨɜɨɥɶɧɨ ɥɟɝɤɨ ɩɨɞɜɟɪɝɚɸɬɫɹ ɝɢɞɪɢɪɨɜɚɧɢɸ ɫ 
ɪɚɡɪɭɲɟɧɢɟɦ ɫɜɹɡɢ C-S ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɩɪɟɞɟɥɶɧɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ 
ɢ ɫɟɪɨɜɨɞɨɪɨɞɚ: 

Ɇɟɪɤɚɩɬɚɧɵ: RSH +H2 = RH +H2S 

Cɭɥɶɮɢɞɵ: R-S-R + 2H2 = 2RH + H2S 

Ⱦɢɫɭɥɶɮɢɞɵ: R-S-S-R + 3H2 = 2RH + H2S 

Ɍɢɨɮɟɧɵ: R-C4H3S + 4H2 = R-C4H9 + H2S 

ɋɤɨɪɨɫɬɶ ɝɢɞɪɨɝɟɧɨɥɢɡɚ ɫɟɪɧɢɫɬɵɯ ɫɨɟɞɢɧɟɧɢɣ ɩɨɧɢɠɚɟɬɫɹ ɜ ɪɹɞɭ: 
ɦɟɪɤɚɩɬɚɧɵ  ɞɢɫɭɥɶɮɢɞɵ ɫɭɥɶɮɢɞɵ ɬɢɨɮɟɧɵ. 
ȼ ɩɪɟɞɟɥɚɯ ɨɞɧɨɝɨ ɤɥɚɫɫɚ ɫɨɟɞɢɧɟɧɢɣ ɫɤɨɪɨɫɬɶ ɝɢɞɪɢɪɨɜɚɧɢɹ ɭɦɟɧɶɲɚɟɬɫɹ ɫ 

ɭɜɟɥɢɱɟɧɢɟɦ ɦɨɥɟɤɭɥɹɪɧɨɣ ɦɚɫɫɵ, ɬ.ɟ. ɭɞɚɥɟɧɢɟ ɫɟɪɵ ɢɡ ɜɵɫɨɤɨɤɢɩɹɳɢɯ ɮɪɚɤɰɢɣ 
ɛɟɧɡɢɧɚ ɤɪɟɤɢɧɝɚ ɛɭɞɟɬ ɩɪɨɢɫɯɨɞɢɬɶ ɫ ɛɨɥɶɲɢɦ ɬɪɭɞɨɦ, ɱɟɦ ɢɡ ɥɟɝɤɢɯ. 

ɋɩɟɰɢɮɢɤɚ ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ ɫɨɫɬɚɜɚ ɛɟɧɡɢɧɚ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ ɩɨ 
ɫɪɚɜɧɟɧɢɸ ɫ ɩɪɹɦɨɝɨɧɧɵɦɢ ɛɟɧɡɢɧɚɦɢ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɛɨɥɶɲɨɝɨ 
ɤɨɥɢɱɟɫɬɜɚ ɧɟɩɪɟɞɟɥɶɧɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɪɚɡɥɢɱɧɨɝɨ ɫɬɪɨɟɧɢɹ, ɜ ɬɨɦ ɱɢɫɥɟ ɫ ɞɜɭɦɹ 
ɫɨɩɪɹɠɟɧɧɵɦɢ ɫɜɹɡɹɦɢ (ɞɢɟɧɨɜɵɯ). ɇɟɩɪɟɞɟɥɶɧɵɟ ɭɝɥɟɜɨɞɨɪɨɞɵ, ɫɨɞɟɪɠɚɳɢɟɫɹ ɜ 
ɛɟɧɡɢɧɟ ɤɚɬɤɪɟɤɢɧɝɚ, ɹɜɥɹɸɬɫɹ ɩɪɨɞɭɤɬɚɦɢ ɜɬɨɪɢɱɧɨɝɨ ɯɚɪɚɤɬɟɪɚ, ɨɛɪɚɡɨɜɚɜɲɢɦɢɫɹ ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɪɚɡɥɨɠɟɧɢɹ ɫɵɪɶɹ ɩɪɢ ɟɝɨ ɩɟɪɟɪɚɛɨɬɤɟ. ȼɫɟ ɧɟɩɪɟɞɟɥɶɧɵɟ ɭɝɥɟɜɨɞɨɪɨɞɵ 
ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɛɨɥɶɲɨɣ ɪɟɚɤɰɢɨɧɧɨɣ ɫɩɨɫɨɛɧɨɫɬɶɸ. ɉɨɷɬɨɦɭ ɜ ɞɚɧɧɵɯ ɭɫɥɨɜɢɹɯ 
ɥɟɝɤɨ ɩɪɨɬɟɤɚɸɬ ɪɟɚɤɰɢɢ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɜɨɞɨɪɨɞɚ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 
ɩɪɟɞɟɥɶɧɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ: 

Ɉɥɟɮɢɧɵ: R=CH-R + H2 = RH-CH2-R 

Ⱦɢɟɧɵ: R=CH-CH=R + 2H2 = RH-CH2-CH2-RH. 
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ɋɤɥɨɧɧɨɫɬɶ ɪɚɡɥɢɱɧɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ, ɫɨɞɟɪɠɚɳɢɯ ɜ ɦɨɥɟɤɭɥɟ ɞɜɨɣɧɵɟ ɫɜɹɡɢ, ɤ 
ɧɚɫɵɳɟɧɢɸ ɜɨɞɨɪɨɞɨɦ ɧɟɨɞɢɧɚɤɨɜɚ. Ʌɟɝɱɟ ɜɫɟɝɨ ɝɢɞɪɢɪɭɸɬɫɹ ɞɢɟɧɨɜɵɟ ɩɨ 
ɫɨɩɪɹɠɟɧɧɵɦ ɞɜɨɣɧɵɦ ɫɜɹɡɹɦ, ɯɨɪɨɲɨ ɚɞɫɨɪɛɢɪɭɸɳɢɟɫɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ 
ɤɚɬɚɥɢɡɚɬɨɪɚ. ɉɪɢ ɷɬɨɦ ɫɤɨɪɨɫɬɶ ɝɢɞɪɢɪɨɜɚɧɢɹ ɞɢɟɧɨɜɵɯ ɧɚ ɞɜɚ ɩɨɪɹɞɤɚ ɜɵɲɟ, ɱɟɦ 
ɨɥɟɮɢɧɨɜɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ. ɋɪɟɞɢ ɚɥɢɮɚɬɢɱɟɫɤɢɯ ɨɥɟɮɢɧɨɜɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɦɟɧɟɟ 
ɪɚɡɜɟɬɜɥɟɧɧɵɟ ɫɨɟɞɢɧɟɧɢɹ ɝɢɞɪɢɪɭɸɬɫɹ ɫ ɛɨɥɶɲɟɣ ɫɤɨɪɨɫɬɶɸ. 

ɉɪɢɫɭɬɫɬɜɭɸɳɢɟ ɜ ɛɟɧɡɢɧɟ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ ɞɢɟɧɨɜɵɟ 
ɭɝɥɟɜɨɞɨɪɨɞɵ ɜ ɭɫɥɨɜɢɹɯ ɝɢɞɪɨɨɱɢɫɬɤɢ ɬɟɪɦɢɱɟɫɤɢ ɧɟɭɫɬɨɣɱɢɜɵ ɢ ɩɪɢ ɧɚɝɪɟɜɚɧɢɢ 
ɫɩɨɫɨɛɧɵ ɜɫɬɭɩɚɬɶ ɜ ɪɟɚɤɰɢɢ ɩɨɥɢɦɟɪɢɡɚɰɢɢ ɢ ɤɨɧɞɟɧɫɚɰɢɢ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ 
ɜɵɫɨɤɨɦɨɥɟɤɭɥɹɪɧɵɯ ɭɝɥɟɪɨɞɢɫɬɵɯ ɩɪɨɞɭɤɬɨɜ. ɉɨɥɢɦɟɪɢɡɚɰɢɹ ɢ ɤɨɧɞɟɧɫɚɰɢɹ 
ɫɩɨɫɨɛɫɬɜɭɟɬ ɧɚɤɨɩɥɟɧɢɸ ɨɬɥɨɠɟɧɢɣ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɬɟɩɥɨɨɛɦɟɧɧɨɣ ɢ 
ɧɚɝɪɟɜɚɬɟɥɶɧɨɣ ɚɩɩɚɪɚɬɭɪɵ, ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɫɥɨɹ ɤɚɬɚɥɢɡɚɬɨɪɚ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ 
ɫɧɢɠɟɧɢɸ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɬɟɩɥɨɨɛɦɟɧɚ, ɫɨɤɪɚɳɟɧɢɸ ɫɪɨɤɚ ɫɥɭɠɛɵ ɤɚɬɚɥɢɡɚɬɨɪɚ ɢ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɦɟɠɪɟɝɟɧɟɪɚɰɢɨɧɧɨɝɨ ɰɢɤɥɚ ɢ ɭɜɟɥɢɱɟɧɢɸ ɪɚɫɯɨɞɚ ɷɧɟɪɝɨɪɟɫɭɪɫɨɜ.  

ɋɵɪɶɟ – ɮɪɚɤɰɢɹ ɇɄ-70 °ɋ ɛɟɧɡɢɧɚ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ – ɩɨɫɬɭɩɚɟɬ ɜ 
ɬɪɨɣɧɢɤɢ ɞɥɹ ɫɦɟɲɟɧɢɹ ɫ ɰɢɪɤɭɥɢɪɭɸɳɢɦ ȼɋȽ, ɚ ɡɚɬɟɦ ɩɨɞɚɟɬɫɹ ɜ ɪɟɚɤɬɨɪ 
ɝɢɞɪɨɨɱɢɫɬɤɢ. ɉɪɨɰɟɫɫ ɩɪɨɜɨɞɢɬɫɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 250-350 °ɋ ɢ ɞɚɜɥɟɧɢɢ 30 ɚɬɦ, ɧɚ 
ɚɥɸɦɨɤɨɛɚɥɶɬɦɨɥɢɛɞɟɧɨɜɨɦ ɤɚɬɚɥɢɡɚɬɨɪɟ, ɝɞɟ ɩɪɨɬɟɤɚɟɬ ɪɟɚɤɰɢɹ ɝɢɞɪɨɝɟɧɨɥɢɡɚ 
ɫɟɪɨɫɨɞɟɪɠɚɳɢɯ ɫɨɟɞɢɧɟɧɢɣ ɢ ɱɚɫɬɢɱɧɨɟ ɝɢɞɪɢɪɨɜɚɧɢɟ ɧɟɩɪɟɞɟɥɶɧɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ, 
ɫɨɞɟɪɠɚɳɢɯɫɹ ɜ ɫɵɪɶɟɜɨɦ ɩɨɬɨɤɟ. 

Ⱦɚɥɟɟ ɝɚɡɨɩɪɨɞɭɤɬɨɜɚɹ ɫɦɟɫɶ ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ 120-260 °ɋ ɢ ɞɚɜɥɟɧɢɟɦ 26 
ɚɬɦ ɩɨɫɬɭɩɚɟɬ ɧɚ ɨɯɥɚɠɞɟɧɢɟ ɜ ɚɩɩɚɪɚɬɵ ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ ɢ ɞɚɥɟɟ ɜ 
ɜɨɞɹɧɨɣ ɯɨɥɨɞɢɥɶɧɢɤ. Ƚɚɡɨɩɪɨɞɭɤɬɨɜɚɹ ɫɦɟɫɶ ɩɨɫɥɟ ɯɨɥɨɞɢɥɶɧɢɤɚ ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ 
40-50 °ɋ ɩɨɫɬɭɩɚɟɬ ɜ ɫɟɩɚɪɚɬɨɪ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ. ȼ ɷɬɨɦ ɫɟɩɚɪɚɬɨɪɟ ɩɪɨɢɫɯɨɞɢɬ 
ɪɚɡɞɟɥɟɧɢɟ ɝɚɡɨɩɪɨɞɭɤɬɨɜɨɣ ɫɦɟɫɢ ɧɚ ɠɢɞɤɢɟ ɭɝɥɟɜɨɞɨɪɨɞɵ, ȼɋȽ ɢ ɨɬɫɬɨɣ ɤɢɫɥɨɣ 
ɜɨɞɵ. 

Ʉɢɫɥɚɹ ɜɨɞɚ ɢɡ ɫɟɩɚɪɚɬɨɪɚ ɜɵɜɨɞɢɬɫɹ ɜ ɞɪɟɧɚɠɧɭɸ ɟɦɤɨɫɬɶ. ȼɋȽ ɢɡ ɫɟɩɚɪɚɬɨɪɚ, 
ɨɬɞɟɥɟɧɧɵɣ ɨɬ ɧɟɫɬɚɛɢɥɶɧɨɝɨ ɝɢɞɪɨɝɟɧɢɡɚɬɚ, ɩɨɫɬɭɩɚɟɬ ɧɚ ɚɦɢɧɨɜɭɸ ɨɱɢɫɬɤɭ ɨɬ 
ɫɟɪɨɜɨɞɨɪɨɞɚ ɢ ɞɚɥɟɟ ɩɨɞɚɟɬɫɹ ɧɚ ɪɟɰɢɤɥ ɜ ɬɪɨɣɧɢɤɢ ɫɦɟɲɟɧɢɹ ɫ ɫɵɪɶɟɦ 
ɝɢɞɪɨɨɱɢɫɬɤɢ. ɇɟɫɬɚɛɢɥɶɧɵɣ ɛɟɧɡɢɧ ɫɧɢɡɭ ɫɟɩɚɪɚɬɨɪɚ ɧɚɝɪɟɜɚɟɬɫɹ ɜ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚɯ 
ɢ ɩɨɫɬɭɩɚɟɬ ɜ ɫɬɚɛɢɥɢɡɚɰɢɨɧɧɭɸ ɤɨɥɨɧɧɭ. 

Ʌɟɝɤɢɟ ɝɚɡɵ ɢ ɩɚɪɵ ɛɟɧɡɢɧɚ (ɫɦɟɫɶ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɋ3–ɋ4 ɢ ɛɟɧɡɢɧɚ) ɫ ɜɟɪɯɚ 
ɫɬɚɛɢɥɢɡɚɰɢɨɧɧɨɣ ɤɨɥɨɧɧɵ ɩɨɫɬɭɩɚɸɬ ɜ ɜɨɡɞɭɲɧɵɣ ɯɨɥɨɞɢɥɶɧɢɤ, ɜ ɤɨɬɨɪɨɦ 
ɩɪɨɢɫɯɨɞɢɬ ɨɯɥɚɠɞɟɧɢɟ ɫɦɟɫɢ ɢ ɱɚɫɬɢɱɧɚɹ ɤɨɧɞɟɧɫɚɰɢɹ ɛɟɧɡɢɧɨɜɵɯ ɮɪɚɤɰɢɣ. Ⱦɚɥɟɟ 
ɝɚɡɨɠɢɞɤɨɫɬɧɚɹ ɫɦɟɫɶ ɞɨɨɯɥɚɠɞɚɟɬɫɹ ɜ ɜɨɞɹɧɨɦ ɯɨɥɨɞɢɥɶɧɢɤɟ ɢ ɩɨɫɬɭɩɚɟɬ ɜ 
ɪɟɮɥɸɤɫɧɭɸ ɟɦɤɨɫɬɶ. ȼ ɟɦɤɨɫɬɢ ɩɪɨɢɫɯɨɞɢɬ ɪɚɡɞɟɥɟɧɢɟ ɝɚɡɨɜɨɣ ɢ ɠɢɞɤɨɣ ɮɚɡɵ ɢ 
ɨɬɫɥɨɟɧɢɟ ɨɬ ɧɟɟ ɤɢɫɥɨɣ ɜɨɞɵ, ɤɨɬɨɪɚɹ ɫɨɛɢɪɚɟɬɫɹ ɜ ɨɬɫɬɨɣɧɢɤɟ. 

ɑɚɫɬɶ ɠɢɞɤɨɣ ɮɚɡɵ ɢɡ ɪɟɮɥɸɤɫɧɨɣ ɟɦɤɨɫɬɢ ɩɨɞɚɟɬɫɹ ɜ ɤɚɱɟɫɬɜɟ ɨɫɬɪɨɝɨ 
ɨɪɨɲɟɧɢɹ ɧɚ 1-ɸ ɬɚɪɟɥɤɭ ɫɬɚɛɢɥɢɡɚɰɢɨɧɧɨɣ ɤɨɥɨɧɧɵ. ɂɡɛɵɬɨɤ ɠɢɞɤɨɣ ɮɚɡɵ 
ɨɬɤɚɱɢɜɚɟɬɫɹ ɜ ɫɟɩɚɪɚɬɨɪ ɠɢɪɧɨɝɨ ɝɚɡɚ ɫɟɤɰɢɢ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ ɢ 
ɮɪɚɤɰɢɨɧɢɪɨɜɚɧɢɹ ɩɪɨɞɭɤɬɨɜ. Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɤɨɧɞɟɧɫɚɬ (ɤɢɫɥɚɹ ɜɨɞɚ) ɢɡ ɨɬɫɬɨɣɧɢɤɚ 
ɪɟɮɥɸɤɫɧɨɣ ɟɦɤɨɫɬɢ ɨɬɜɨɞɢɬɫɹ ɜ ɞɪɟɧɚɠɧɭɸ ɟɦɤɨɫɬɶ ɢ ɡɚɬɟɦ ɧɚ ɭɡɟɥ ɨɱɢɫɬɤɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɤɨɧɞɟɧɫɚɬɚ. 

ɋɬɚɛɢɥɶɧɵɣ ɛɟɧɡɢɧ ɫ ɤɭɛɚ ɫɬɚɛɢɥɢɡɚɰɢɨɧɧɨɣ ɤɨɥɨɧɧɵ ɱɚɫɬɢɱɧɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ 
ɤɚɱɟɫɬɜɟ ɝɨɪɹɱɟɣ ɫɬɪɭɢ ɞɥɹ ɩɨɞɜɨɞɚ ɬɟɩɥɚ ɜ ɧɢɡ ɤɨɥɨɧɧɵ (ɩɨɫɥɟ ɧɚɝɪɟɜɚ ɜ ɩɟɱɢ), ɚ 
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ɛɚɥɚɧɫɨɜɵɣ ɢɡɛɵɬɨɤ ɩɨɫɥɟ ɨɯɥɚɠɞɟɧɢɹ ɜ ɜɨɡɞɭɲɧɵɯ ɢ ɜɨɞɹɧɵɯ ɯɨɥɨɞɢɥɶɧɢɤɚɯ 
ɨɬɤɚɱɢɜɚɟɬɫɹ ɜ ɬɨɜɚɪɧɵɣ ɩɚɪɤ. 

Ɉɱɢɫɬɤɚ ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ ɩɨɬɨɤɨɜ ɨɬ ɫɟɪɨɜɨɞɨɪɨɞɚ ɪɚɫɬɜɨɪɨɦ 
ɦɨɧɨɷɬɚɧɨɥɚɦɢɧɚ 

Ɉɱɢɫɬɤɚ ɝɚɡɨɜ ɢ ɮɪɚɤɰɢɢ ɇɄ-70°ɋ 15 % ɪɚɫɬɜɨɪɨɦ ɦɨɧɨɷɬɚɧɨɥɚɦɢɧɚ ɨɫɧɨɜɚɧɚ 
ɧɚ ɩɪɨɰɟɫɫɟ ɯɟɦɨɫɨɪɛɰɢɢ (ɚɛɫɨɪɛɰɢɹ ɫ ɩɪɨɬɟɤɚɧɢɟɦ ɯɢɦɢɱɟɫɤɢɯ ɪɟɚɤɰɢɣ). 

Ɉɫɧɨɜɧɵɟ ɪɟɚɤɰɢɢ ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɫɥɟɞɭɸɳɢɦɢ ɭɪɚɜɧɟɧɢɹɦɢ: 
ɚ) 2RNH2 + H2S  (RNH3)2S 

ɛ) (RNH3)2S +H2S  2RNH3HS 

ɜ) 2RNH2 + CO2 + H2O  (RNH3)2CO3 

ɝ) (RNH3)2CO3 + CO2 +H2O  2RNH3HCO3 

ɞ) 2RNH2 + CO2  RNHCOONH3R 

ɉɪɢɫɭɬɫɬɜɢɟ ɝɢɞɪɨɤɫɢɥɶɧɨɣ ɝɪɭɩɩɵ ɫɧɢɠɚɟɬ ɞɚɜɥɟɧɢɟ ɧɚɫɵɳɟɧɧɵɯ ɩɚɪɨɜ ɢ 
ɩɨɜɵɲɚɟɬ ɪɚɫɬɜɨɪɢɦɨɫɬɶ ɫɨɟɞɢɧɟɧɢɹ ɜ ɜɨɞɟ, ɚ ɩɪɢɫɭɬɫɬɜɢɟ ɚɦɢɧɨɝɪɭɩɩɵ ɩɪɢɞɚɟɬ 
ɜɨɞɧɵɦ ɪɚɫɬɜɨɪɚɦ ɳɟɥɨɱɧɨɫɬɶ, ɧɟɨɛɯɨɞɢɦɭɸ ɞɥɹ ɚɛɫɨɪɛɰɢɢ ɤɢɫɥɵɯ ɝɚɡɨɜ. 

Ʉɚɤ ɜɢɞɧɨ ɢɡ ɭɪɚɜɧɟɧɢɣ, ɩɪɨɰɟɫɫ ɜɟɞɟɬ ɤ ɨɛɪɚɡɨɜɚɧɢɸ ɯɢɦɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ. 
Ɉɞɧɚɤɨ ɷɬɢ ɫɨɟɞɢɧɟɧɢɹ ɜɫɟ ɠɟ ɢɦɟɸɬ ɩɪɢ ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ ɡɚɦɟɬɧɨɟ ɞɚɜɥɟɧɢɟ 
ɧɚɫɵɳɟɧɧɵɯ ɩɚɪɨɜ, ɬɚɤ ɱɬɨ ɫɨɫɬɚɜ ɪɚɜɧɨɜɟɫɧɨɝɨ ɪɚɫɬɜɨɪɚ ɦɟɧɹɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɩɚɪɰɢɚɥɶɧɨɝɨ ɞɚɜɥɟɧɢɹ ɤɢɫɥɵɯ ɝɚɡɨɜ. ɉɪɢ ɩɨɜɵɲɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɞɚɜɥɟɧɢɟ ɩɚɪɨɜ 
ɷɬɢɯ ɫɨɟɞɢɧɟɧɢɣ ɛɵɫɬɪɨ ɪɚɫɬɟɬ, ɧɚɝɪɟɜɨɦ ɪɚɫɬɜɨɪɚ ɦɨɠɧɨ ɞɟɫɨɪɛɢɪɨɜɚɬɶ ɢɡ ɧɟɝɨ 
ɤɢɫɥɵɟ ɝɚɡɵ (ɧɚ ɷɬɨɦ ɩɪɢɧɰɢɩɟ ɨɫɧɨɜɚɧ ɩɪɨɰɟɫɫ ɪɟɝɟɧɟɪɚɰɢɢ ɪɚɫɬɜɨɪɚ 
ɦɨɧɨɷɬɚɧɨɥɚɦɢɧɚ). 

Ɋɟɚɤɰɢɢ ɚɛɫɨɪɛɰɢɢ (ɩɨɝɥɨɳɟɧɢɹ) H2S ɢ CO2 ɢɞɭɬ ɫ ɜɵɞɟɥɟɧɢɟɦ ɬɟɩɥɚ: 
ɧɚ 1 ɤɝ ɩɨɝɥɨɳɟɧɧɨɝɨ H2S ɜɵɞɟɥɹɟɬɫɹ ~ 300 ɤɤɚɥ 

ɧɚ 1 ɤɝ ɩɨɝɥɨɳɟɧɧɨɝɨ CO2 ɜɵɞɟɥɹɟɬɫɹ ~ 400 ɤɤɚɥ 

Ɏɢɡɢɱɟɫɤɚɹ ɫɭɳɧɨɫɬɶ ɩɪɨɰɟɫɫɚ ɚɛɫɨɪɛɰɢɢ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɦɨɥɟɤɭɥɹɪɧɨɣ ɢ 
ɤɨɧɜɟɤɬɢɜɧɨɣ ɞɢɮɮɭɡɢɢ ɜɟɳɟɫɬɜɚ ɢɡ ɝɚɡɨɜɨɣ ɮɚɡɵ ɜ ɠɢɞɤɭɸ ɜɫɥɟɞɫɬɜɢɟ ɪɚɡɧɨɫɬɢ 
ɩɚɪɰɢɚɥɶɧɵɯ ɞɚɜɥɟɧɢɣ ɢɡɜɥɟɤɚɟɦɨɝɨ ɤɨɦɩɨɧɟɧɬɚ ɜ ɤɨɧɬɚɤɬɢɪɭɸɳɢɯ ɮɚɡɚɯ. Ɋɚɡɥɢɱɢɟ 
ɩɚɪɰɢɚɥɶɧɵɯ ɞɚɜɥɟɧɢɣ ɤɨɦɩɨɧɟɧɬɨɜ ɜɨ ɜɫɬɪɟɱɧɵɯ ɮɚɡɚɯ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ 
ɩɪɨɬɢɜɨɬɨɱɧɵɦ ɞɜɢɠɟɧɢɟɦ ɝɚɡɚ ɢ ɠɢɞɤɨɫɬɢ. Ʉɨɝɞɚ ɩɚɪɰɢɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɤɨɦɩɨɧɟɧɬɚ ɜ 
ɝɚɡɟ ɫɬɚɧɨɜɢɬɫɹ ɦɟɧɶɲɟ, ɱɟɦ ɜ ɠɢɞɤɨɫɬɢ, ɧɚɱɢɧɚɟɬɫɹ ɜɵɞɟɥɟɧɢɟ ɟɝɨ ɢɡ ɠɢɞɤɨɫɬɢ, ɬ.ɟ. 
ɞɢɮɮɭɡɢɹ ɜɟɳɟɫɬɜɚ ɢɡ ɠɢɞɤɨɣ ɮɚɡɵ ɜ ɝɚɡɨɜɭɸ. Ɍɚɤɨɣ ɩɪɨɰɟɫɫ ɧɚɡɵɜɚɟɬɫɹ 
ɞɟɫɨɪɛɰɢɟɣ. 

ɇɟɨɱɢɳɟɧɧɵɣ ɝɚɡ ɧɚɩɪɚɜɥɹɟɬɫɹ ɧɚ ɫɟɪɨɨɱɢɫɬɤɭ ɜ ɚɛɫɨɪɛɟɪ. ȼ ɚɛɫɨɪɛɟɪɟ 
ɭɫɬɚɧɨɜɥɟɧɚ ɧɚɫɚɞɤɚ ɮɢɪɦɵ «Ɂɭɥɶɰɟɪ», ɨɛɟɫɩɟɱɢɜɚɸɳɚɹ ɪɚɜɧɨɦɟɪɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ 
ɢ ɤɨɧɬɚɤɬ ɠɢɞɤɨɣ ɮɚɡɵ ɫ ɝɚɡɨɜɨɣ. ȼ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɚɛɫɨɪɛɟɪɚ ɫɦɨɧɬɢɪɨɜɚɧ ɫɟɬɱɚɬɵɣ 
ɤɚɩɥɟɨɬɛɨɣɧɢɤ ɞɥɹ ɭɥɚɜɥɢɜɚɧɢɹ ɠɢɞɤɨɫɬɢ, ɭɧɨɫɢɦɨɣ ɫ ɩɨɬɨɤɨɦ ɝɚɡɚ. 

Ⱥɛɫɨɪɛɟɪ ɪɚɛɨɬɚɟɬ ɩɪɢ ɞɚɜɥɟɧɢɢ 1,6 ɚɬɦ ɢ ɬɟɦɩɟɪɚɬɭɪɟ 400ɋ. Ⱥɛɫɨɪɛɟɧɬɨɦ 
ɹɜɥɹɟɬɫɹ 15% ɪɚɫɬɜɨɪ ɦɨɧɨɷɬɚɧɨɥɚɦɢɧɚ ɜ ɜɨɞɟ. 

Ƚɚɡ ɩɨɫɬɭɩɚɟɬ ɜ ɧɢɠɧɸɸ ɱɚɫɬɶ ɩɨɞ ɧɚɫɚɞɤɭ, ɚ ɪɟɝɟɧɟɪɢɪɨɜɚɧɧɵɣ ɪɚɫɬɜɨɪ ɆɗȺ 
ɩɨɞɚɟɬɫɹ ɧɚɞ ɫɥɨɟɦ ɧɚɫɚɞɤɢ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɚɛɫɨɪɛɟɪɚ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɚɛɫɨɪɛɰɢɢ ɢɡ 
ɝɚɡɚ ɢɡɜɥɟɤɚɟɬɫɹ ɫɟɪɨɜɨɞɨɪɨɞ ɢ ɭɝɥɟɤɢɫɥɨɬɚ. Ⱦɥɹ ɨɬɦɵɜɤɢ ɝɚɡɚ ɨɬ ɭɧɟɫɟɧɧɨɝɨ 
ɦɨɧɨɷɬɚɧɨɥɚɦɢɧɚ ɜ ɜɟɪɯɧɸɸ ɱɚɫɬɶ ɤɨɥɨɧɧɵ ɩɨɞɚɟɬɫɹ ɯɢɦɨɛɟɫɫɨɥɟɧɧɚɹ ɜɨɞɚ. 

ɋɟɪɨɨɱɢɳɟɧɧɵɣ ɝɚɡ ɢɡ ɚɛɫɨɪɛɟɪɚ ɧɚɩɪɚɜɥɹɟɬɫɹ ɧɚ ɞɚɥɶɧɟɣɲɭɸ ɩɟɪɟɪɚɛɨɬɤɭ. 
ɇɚɫɵɳɟɧɧɵɣ ɪɚɫɬɜɨɪ ɆɗȺ ɢ ɫɤɨɧɞɟɧɫɢɪɨɜɚɧɧɵɟ ɬɹɠɟɥɵɟ ɭɝɥɟɜɨɞɨɪɨɞɵ ɫ ɤɭɛɚ 
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ɚɛɫɨɪɛɟɪɚ ɨɬɤɚɱɢɜɚɸɬɫɹ ɜ ɟɦɤɨɫɬɶ. ȼ ɟɦɤɨɫɬɢ ɨɬ ɧɚɫɵɳɟɧɧɨɝɨ ɪɚɫɬɜɨɪɚ ɆɗȺ 
ɨɬɞɟɥɹɸɬɫɹ ɫɤɨɧɞɟɧɫɢɪɨɜɚɧɧɵɟ ɭɝɥɟɜɨɞɨɪɨɞɵ ɢ ɫɨɛɢɪɚɸɬɫɹ ɜ ɨɬɫɟɤɟ ɡɚ ɩɟɪɟɝɨɪɨɞɤɨɣ. 
ɍɝɥɟɜɨɞɨɪɨɞɵ ɢɡ ɟɦɤɨɫɬɢ ɨɬɤɚɱɢɜɚɸɬɫɹ ɜ ɝɚɡɨɫɟɩɚɪɚɬɨɪ. 

ɍɡɟɥ ɪɟɝɟɧɟɪɚɰɢɢ ɆɗȺ ɦɨɠɟɬ ɛɵɬɶ ɜɵɩɨɥɧɟɧ ɜ ɫɨɫɬɚɜɟ ɭɫɬɚɧɨɜɤɢ 
ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ; ɪɟɝɟɧɟɪɚɰɢɹ ɦɨɠɟɬ ɬɚɤɠɟ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨ 
ɧɚ ɨɛɳɟɡɚɜɨɞɫɤɨɦ ɭɡɥɟ. Ɉɬɫɬɨɹɜɲɢɣɫɹ ɧɚɫɵɳɟɧɧɵɣ ɪɚɫɬɜɨɪ ɆɗȺ ɩɨɞɚɟɬɫɹ ɧɚ 
ɪɟɝɟɧɟɪɚɰɢɸ ɜ ɪɟɝɟɧɟɪɚɬɨɪ ɱɟɪɟɡ ɬɟɩɥɨɨɛɦɟɧɧɢɤ. ȼ ɪɟɝɟɧɟɪɚɬɨɪɟ ɨɬ ɧɚɫɵɳɟɧɧɨɝɨ 
ɪɚɫɬɜɨɪɚ ɆɗȺ ɨɬɩɚɪɢɜɚɸɬɫɹ ɤɢɫɥɵɟ ɝɚɡɵ: ɫɟɪɨɜɨɞɨɪɨɞ ɢ ɋɈ2. Ɍɟɩɥɨ ɜ ɪɟɝɟɧɟɪɚɬɨɪ 
ɩɨɞɜɨɞɢɬɫɹ ɱɟɪɟɡ ɬɟɪɦɨɫɢɮɨɧɧɵɣ ɪɢɛɨɣɥɟɪ ɜɨɞɹɧɵɦ ɩɚɪɨɦ. 

ɋɦɟɫɶ ɫɟɪɨɜɨɞɨɪɨɞɚ, ɋɈ2 ɢ ɭɧɨɫɢɦɨɝɨ ɜɨɞɹɧɨɝɨ ɩɚɪɚ ɫ ɜɟɪɯɚ ɪɟɝɟɧɟɪɚɬɨɪɚ 
ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɜɨɡɞɭɲɧɵɣ ɯɨɥɨɞɢɥɶɧɢɤ, ɝɞɟ ɨɯɥɚɠɞɚɟɬɫɹ, ɚ ɜɨɞɹɧɵɟ ɩɚɪɵ ɱɚɫɬɢɱɧɨ 
ɤɨɧɞɟɧɫɢɪɭɸɬɫɹ. ɉɚɪɨɠɢɞɤɨɫɬɧɚɹ ɫɦɟɫɶ ɩɨɫɥɟ ɯɨɥɨɞɢɥɶɧɢɤɚ ɩɨɫɬɭɩɚɟɬ ɜ 
ɝɚɡɨɫɟɩɚɪɚɬɨɪ, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ ɨɬɞɟɥɟɧɢɟ ɝɚɡɨɜɨɣ ɮɚɡɵ ɨɬ ɠɢɞɤɨɣ. ɀɢɞɤɚɹ ɮɚɡɚ 
ɝɚɡɨɫɟɩɚɪɚɬɨɪɚ – ɤɢɫɥɵɣ ɜɨɞɧɵɣ ɤɨɧɞɟɧɫɚɬ – ɩɨɞɚɟɬɫɹ ɧɚ ɜɟɪɯɧɸɸ ɧɚɫɚɞɤɭ 
ɪɟɝɟɧɟɪɚɬɨɪɚ ɜ ɤɚɱɟɫɬɜɟ ɨɪɨɲɟɧɢɹ ɞɥɹ ɫɨɤɪɚɳɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɩɨɞɩɢɬɤɢ 
ɯɢɦɨɱɢɳɟɧɧɨɣ ɜɨɞɨɣ ɪɚɫɬɜɨɪɚ ɆɗȺ ɢ ɤɨɥɢɱɟɫɬɜɚ ɫɬɨɤɨɜ, ɧɚɩɪɚɜɥɹɟɦɵɯ ɧɚ ɨɱɢɫɬɤɭ. 
ɂɡɛɵɬɨɤ ɤɨɧɞɟɧɫɚɬɚ ɢɡ ɝɚɡɨɫɟɩɚɪɚɬɨɪɚ ɜɵɜɨɞɢɬɫɹ ɜ ɭɡɟɥ ɨɱɢɫɬɤɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 
ɤɨɧɞɟɧɫɚɬɚ. 

Ƚɚɡɨɜɚɹ ɮɚɡɚ ɝɚɡɨɫɟɩɚɪɚɬɨɪɚ – ɫɦɟɫɶ ɫɟɪɨɜɨɞɨɪɨɞɚ, ɋɈ2 ɫ ɧɟɤɨɬɨɪɵɦ 
ɤɨɥɢɱɟɫɬɜɨɦ ɭɧɟɫɟɧɧɵɯ ɜɨɞɹɧɵɯ ɩɚɪɨɜ ɧɚɩɪɚɜɥɹɟɬɫɹ ɩɨ ɬɪɭɛɨɩɪɨɜɨɞɭ ɧɚ ɭɫɬɚɧɨɜɤɭ 
ɩɟɪɟɪɚɛɨɬɤɢ ɫɟɪɵ ɇɉɁ. 

 

ɉɚɪɚɦɟɬɪɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɭɡɥɚ ɚɦɢɧɨɜɨɣ ɨɱɢɫɬɤɢ: 
Ⱥɛɫɨɪɛɟɪ: 
  – ɬɟɦɩɟɪɚɬɭɪɚ, °ɋ   40 

  – ɞɚɜɥɟɧɢɟ, ɚɬɦ   1,6 

Ʉɨɥɨɧɧɚ ɪɟɝɟɧɟɪɚɰɢɢ: 
  – ɬɟɦɩɟɪɚɬɭɪɚ ɜɟɪɯɚ, °ɋ  95-110 

  – ɬɟɦɩɟɪɚɬɭɪɚ ɧɢɡɚ, °ɋ  120-130 

  – ɞɚɜɥɟɧɢɟ, ɚɬɦ   1,0-1,8 

 

ɍɡɟɥ ɨɱɢɫɬɤɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɤɨɧɞɟɧɫɚɬɚ 

Ɇɟɬɨɞ ɨɱɢɫɬɤɢ ɡɚɝɪɹɡɧɟɧɧɨɝɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɤɨɧɞɟɧɫɚɬɚ ɨɫɧɨɜɚɧ ɧɚ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɦ ɨɬɞɟɥɟɧɢɢ ɨɬ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɤɨɧɞɟɧɫɚɬɚ ɫɟɪɨɜɨɞɨɪɨɞɚ ɢ 
ɚɦɦɢɚɤɚ ɜ ɪɟɤɬɢɮɢɤɚɰɢɨɧɧɵɯ ɤɨɥɨɧɧɚɯ ɫ ɞɨɨɱɢɫɬɤɨɣ ɚɦɦɢɚɤɚ ɨɬ ɫɟɪɨɜɨɞɨɪɨɞɚ ɜ 
ɫɤɪɭɛɛɟɪɟ (2-ɤɨɥɨɧɧɚɹ ɫɯɟɦɚ). Ɇɟɬɨɞ ɨɛɟɫɩɟɱɢɜɚɟɬ ɝɥɭɛɨɤɭɸ ɨɱɢɫɬɤɭ ɤɨɧɞɟɧɫɚɬɚ ɨɬ 
ɭɤɚɡɚɧɧɵɯ ɝɚɡɨɜ ɢ ɩɨɡɜɨɥɹɟɬ ɞɨɫɬɢɱɶ ɬɪɟɛɭɟɦɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɩɨ ɨɫɬɚɬɨɱɧɨɦɭ 
ɫɨɞɟɪɠɚɧɢɸ ɫɭɥɶɮɢɞɧɨɣ ɫɟɪɵ ɢ ɚɦɦɨɧɢɣɧɨɝɨ ɚɡɨɬɚ ɜ ɨɱɢɳɟɧɧɨɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦ 
ɤɨɧɞɟɧɫɚɬɟ. Ʉɪɨɦɟ ɬɨɝɨ, ɞɚɧɧɚɹ ɫɯɟɦɚ ɩɨɡɜɨɥɹɟɬ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜɵɞɟɥɹɬɶ 
ɫɟɪɨɜɨɞɨɪɨɞ ɢ ɚɦɦɢɚɤ ɨɬɞɟɥɶɧɵɦɢ ɜɵɫɨɤɨɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɦɢ ɝɚɡɨɜɵɦɢ ɩɨɬɨɤɚɦɢ. 
ɉɪɢ ɷɬɨɦ ɱɢɫɬɨɬɚ ɩɨɥɭɱɚɟɦɨɝɨ ɫɟɪɨɜɨɞɨɪɨɞɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɪɟɛɨɜɚɧɢɹɦ, 
ɩɪɟɞɴɹɜɥɹɟɦɵɦ ɤ ɫɵɪɶɸ ɭɫɬɚɧɨɜɨɤ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɟɪɵ. 

ɉɪɨɰɟɫɫ 2-ɤɨɥɨɧɧɨɣ ɨɱɢɫɬɤɢ ɹɜɥɹɟɬɫɹ ɧɟɩɪɟɪɵɜɧɵɦ ɢ ɫɨɫɬɨɢɬ ɢɡ ɬɪɟɯ ɫɬɚɞɢɣ: 
ɚ) ɨɬɩɚɪɤɚ ɫɟɪɨɜɨɞɨɪɨɞɚ ɢɡ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɤɨɧɞɟɧɫɚɬɚ ɜ ɩɟɪɜɨɣ 

ɪɟɤɬɢɮɢɤɚɰɢɨɧɧɨɣ ɤɨɥɨɧɧɟ; 
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ɛ) ɨɬɩɚɪɤɚ ɚɦɦɢɚɤɚ ɢ ɨɫɬɚɬɤɨɜ ɫɟɪɨɜɨɞɨɪɨɞɚ ɨɬ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɤɨɧɞɟɧɫɚɬɚ 
ɜɨ ɜɬɨɪɨɣ ɪɟɤɬɢɮɢɤɚɰɢɨɧɧɨɣ ɤɨɥɨɧɧɟ; 

ɜ) ɨɱɢɫɬɤɚ ɚɦɦɢɚɤɫɨɞɟɪɠɚɳɟɝɨ ɝɚɡɚ ɨɬ ɫɟɪɨɜɨɞɨɪɨɞɚ ɜ ɧɚɫɚɞɨɱɧɨɦ 
ɫɤɪɭɛɛɟɪɟ. 

Ɂɚɝɪɹɡɧɟɧɧɵɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɤɨɧɞɟɧɫɚɬ ɩɨɞɚɟɬɫɹ ɜ ɩɟɪɜɭɸ ɤɨɥɨɧɧɭ ɞɜɭɦɹ 
ɩɨɬɨɤɚɦɢ – ɜɟɪɯɧɢɦ ɯɨɥɨɞɧɵɦ ɢ ɧɢɠɧɢɦ, ɧɚɝɪɟɬɵɦ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɱɚɥɚ ɤɢɩɟɧɢɹ 
ɜɨɞɵ. 

ȼ ɞɚɧɧɨɣ ɤɨɥɨɧɧɟ ɜ ɤɚɱɟɫɬɜɟ ɝɨɥɨɜɧɨɝɨ ɩɪɨɞɭɤɬɚ ɩɨɥɭɱɚɟɬɫɹ ɩɪɚɤɬɢɱɟɫɤɢ ɱɢɫɬɵɣ 
ɫɟɪɨɜɨɞɨɪɨɞ, ɚ ɜ ɤɚɱɟɫɬɜɟ ɨɫɬɚɬɤɚ – ɜɨɞɚ, ɨɛɨɝɚɳɟɧɧɚɹ ɚɦɦɢɚɤɨɦ ɫ ɨɫɬɚɬɨɱɧɵɦ 
ɫɨɞɟɪɠɚɧɢɟɦ ɫɟɪɨɜɨɞɨɪɨɞɚ, ɤɨɬɨɪɚɹ ɩɨɫɬɭɩɚɟɬ ɜɨ ɜɬɨɪɭɸ ɤɨɥɨɧɧɭ ɞɥɹ ɭɞɚɥɟɧɢɹ ɢɡ 
ɧɟɟ ɚɦɦɢɚɤɚ ɜɦɟɫɬɟ ɫ ɨɫɬɚɬɨɱɧɵɦ ɫɟɪɨɜɨɞɨɪɨɞɨɦ. Ⱥɦɦɢɚɤ ɫ ɨɫɬɚɬɨɱɧɵɦ 
ɫɟɪɨɜɨɞɨɪɨɞɨɦ ɩɨɥɭɱɚɸɬ ɫ ɜɟɪɯɚ ɜɬɨɪɨɣ ɤɨɥɨɧɧɵ, ɚ ɫ ɧɢɡɚ ɟɟ – ɨɱɢɳɟɧɧɵɣ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɤɨɧɞɟɧɫɚɬ. 

Ɉɱɢɫɬɤɭ ɚɦɦɢɚɤɚ ɨɬ ɫɟɪɨɜɨɞɨɪɨɞɚ ɩɪɨɜɨɞɹɬ ɜ ɫɤɪɭɛɛɟɪɟ. Ⱦɥɹ ɷɬɨɝɨ ɝɨɥɨɜɧɨɣ 
ɩɪɨɞɭɤɬ ɜɬɨɪɨɣ ɤɨɥɨɧɧɵ – ɚɦɦɢɚɤ ɫ ɩɪɢɦɟɫɶɸ ɫɟɪɨɜɨɞɨɪɨɞɚ – ɩɪɨɦɵɜɚɸɬ 
ɯɨɥɨɞɧɵɦ ɩɨɬɨɤɨɦ ɨɱɢɳɟɧɧɨɝɨ ɤɨɧɞɟɧɫɚɬɚ ɜ ɧɢɠɧɟɣ ɧɚɫɚɞɨɱɧɨɣ ɫɟɤɰɢɢ ɫɤɪɭɛɛɟɪɚ. 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɨɫɬɚɬɨɱɧɵɣ ɫɟɪɨɜɨɞɨɪɨɞ ɪɟɚɝɢɪɭɟɬ ɫ ɚɦɦɢɚɤɨɦ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ 
ɯɨɪɨɲɨ ɪɚɫɬɜɨɪɢɦɨɝɨ ɜ ɜɨɞɟ ɝɢɞɪɨɫɭɥɶɮɢɞɚ ɚɦɦɨɧɢɹ. ɉɨɥɭɱɚɟɦɵɣ ɪɚɫɬɜɨɪ 
ɜɨɡɜɪɚɳɚɟɬɫɹ ɜ ɩɟɪɜɭɸ ɤɨɥɨɧɧɭ, ɚ ɚɦɦɢɚɤ ɩɨɫɬɭɩɚɟɬ ɧɚ ɜɟɪɯɧɸɸ ɧɚɫɚɞɨɱɧɭɸ 
ɫɟɤɰɢɸ ɫɤɪɭɛɛɟɪɚ. Ɍɚɤ ɤɚɤ ɪɟɚɤɰɢɹ ɪɚɫɬɜɨɪɟɧɢɹ ɚɦɦɢɚɤɚ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ 
ɜɵɞɟɥɟɧɢɟɦ ɬɟɩɥɚ, ɬɨ ɞɥɹ ɨɯɥɚɠɞɟɧɢɹ ɚɦɦɢɚɤɚ ɢ ɤɨɧɞɟɧɫɚɰɢɢ ɢɡɛɵɬɨɱɧɵɯ ɩɚɪɨɜ 
ɜɨɞɵ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɫɤɪɭɛɛɟɪɚ ɨɪɝɚɧɢɡɨɜɚɧɨ ɰɢɪɤɭɥɹɰɢɨɧɧɨɟ ɨɪɨɲɟɧɢɟ. 
Ɉɱɢɳɟɧɧɵɣ ɢ ɨɯɥɚɠɞɟɧɧɵɣ ɚɦɦɢɚɤ ɫ ɜɟɪɯɚ ɫɤɪɭɛɛɟɪɚ ɩɨɞɚɟɬɫɹ ɧɚ ɭɬɢɥɢɡɚɰɢɸ ɧɚ 
ɝɨɪɟɥɤɭ ɩɟɱɢ ɢɥɢ ɧɚ ɮɚɤɟɥ. 

 

Ɉɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɩɪɨɰɟɫɫɚ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ 

ȼ ɬɚɛɥɢɰɟ 2.32 ɩɪɢɜɟɞɟɧɨ ɨɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɩɪɢɦɟɧɹɟɦɨɟ ɧɚ ɭɫɬɚɧɨɜɤɚɯ 
ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ, ɩɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɭɫɬɚɧɨɜɤɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 900 ɬɵɫ. 
ɬ/ɝɨɞ. 

 
Ɍɚɛɥɢɰɚ 2.32 – Ɉɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɭɫɬɚɧɨɜɤɢ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɇɚɡɧɚɱɟɧɢɟ 
ɨɛɨɪɭɞɨɜɚɧɢɹ Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

Ʉɨɦɩɪɟɫɫɨɪɵ ɐȼɋȽ 

ɋɠɚɬɢɟ 
ɜɨɞɨɪɨɞɫɨɞɟɪɠɚɳ
ɟɝɨ ɝɚɡɚ ɞɨ 
ɪɚɛɨɱɟɝɨ 
ɞɚɜɥɟɧɢɹ 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɧɦ3/ɱɚɫ 
102000 
ɇɚɩɨɪ, ɦɦ ɜɨɞ. ɫɬ. 
560 

Ɋɟɚɤɬɨɪɵ ɝɢɞɪɨɨɱɢɫɬɤɢ ɉɪɨɜɟɞɟɧɢɟ 
ɝɢɞɪɨɨɱɢɫɬɤɢ  

Ⱦɢɚɦɟɬɪ, ɦɦ 
3600 
ȼɵɫɨɬɚ, ɦɦ 
22300 
Ⱦɚɜɥɟɧɢɟ ɪɚɫɱɟɬɧɨɟ, Ɇɉɚ 
60 
Ɍɟɦɩɟɪɚɬɭɪɚ ɪɚɫɱɟɬɧɚɹ,ɨɋ 
430/550 (ɪɚɛɱɚɹ/ɩɪɨɤɚɥɤɢ) 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2.32 
ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɇɚɡɧɚɱɟɧɢɟ 
ɨɛɨɪɭɞɨɜɚɧɢɹ Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

Ɋɟɚɤɬɨɪ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ 
ɤɪɟɤɢɧɝɚ 

ɉɪɨɜɟɞɟɧɢɟ 
ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ 
ɤɪɟɤɢɧɝɚ 
ɜɚɤɭɭɦɧɨɝɨ 
ɞɢɫɬɢɥɥɹɬɚ 

Ⱦɢɚɦɟɬɪ, ɦɦ 
900/1100 
ȼɵɫɨɬɚ, ɦɦ 
39200 
Ɉɛɴɟɦ, ɦ3 

21 (ɩɨ ɦɟɬɚɥɥɭ) 

Ⱦɚɜɥɟɧɢɟ ɪɚɫɱɟɬɧɨɟ, Ɇɉɚ 0,3 
Ɍɟɦɩɟɪɚɬɭɪɚ ɪɚɫɱɟɬɧɚɹ,ɨɋ 
300/700 (ɫɬɟɧɤɢ ɤɨɪɩɭɫɚ /ɫɪɟɞɵ) 
Ⱦɚɜɥɟɧɢɟ ɪɚɛɨɱɟɟ (ɜɟɪɯ),Ɇɉɚ 
0,16 
Ⱦɚɜɥɟɧɢɟ ɪɚɛɨɱɟɟ (ɧɢɡ),Ɇɉɚ 
0,199 
Ɍɟɦɩɟɪɚɬɭɪɚ ɪɚɛɨɱɚɹ (ɜɟɪɯ), ɨɋ 
550 
Ɍɟɦɩɟɪɚɬɭɪɚ ɪɚɛɨɱɚɹ (ɧɢɡ), ɨɋ 
700 

Ɋɟɝɟɧɟɪɚɬɨɪ 
ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ 

Ɋɟɝɟɧɟɪɚɰɢɹ 
ɤɚɬɚɥɢɡɚɬɨɪɚ 
ɤɪɟɤɢɧɝɚ 

Ⱦɢɚɦɟɬɪ, ɦɦ 
8000 
ȼɵɫɨɬɚ, ɦɦ 
33790 
Ɉɛɴɟɦ, ɦ3 

1300 (ɩɨ ɦɟɬɚɥɥɭ) 
Ⱦɚɜɥɟɧɢɟ ɪɚɫɱɟɬɧɨɟ, Ɇɉɚ 
0,3 
Ɍɟɦɩɟɪɚɬɭɪɚ ɪɚɫɱɟɬɧɚɹ, ɨɋ 
300/700 (ɫɬɟɧɤɢ ɤɨɪɩɭɫɚ /ɫɪɟɞɵ) 
Ⱦɚɜɥɟɧɢɟ ɪɚɛɨɱɟɟ (ɜɟɪɯ),Ɇɉɚ 
0,12 
Ⱦɚɜɥɟɧɢɟ ɪɚɛɨɱɟɟ (ɧɢɡ),Ɇɉɚ 
0,17 
Ɍɟɦɩɟɪɚɬɭɪɚ ɪɚɛɨɱɚɹ, ɨɋ 
700 

Ɍɨɩɤɚ ɩɨɞ ɞɚɜɥɟɧɢɟɦ 
ɉɨɞɨɝɪɟɜ ɜɨɡɞɭɯɚ 
ɩɟɪɟɞ 
ɪɟɝɟɧɟɪɚɬɨɪɨɦ 

Ⱦɢɚɦɟɬɪ, ɦɦ 
2400 
ȼɵɫɨɬɚ, ɦɦ 
8900 
Ɉɛɴɟɦ, ɦ3 

33 (ɩɨ ɦɟɬɚɥɥɭ) 

Ⱦɚɜɥɟɧɢɟ ɪɚɫɱɟɬɧɨɟ, Ɇɉɚ 
0,65 
Ɍɟɦɩɟɪɚɬɭɪɚ ɪɚɫɱɟɬɧɚɹ, ɨɋ 
200/1500/600 ɨɋ (ɫɬɟɧɤɢ ɤɨɪɩɭɫɚ 
ɚɩɩɚɪɚɬɚ/ɫɪɟɞɵ ɜ ɤɚɦɟɪɟ 
ɝɨɪɟɧɢɹ/ɫɪɟɞɵ ɜ ɤɚɦɟɪɟ ɫɦɟɲɟɧɢɹ) 

Ɍɨɩɤɚ ɩɨɞ ɞɚɜɥɟɧɢɟɦ 
ɉɨɞɨɝɪɟɜ ɜɨɡɞɭɯɚ 
ɩɟɪɟɞ 
ɪɟɝɟɧɟɪɚɬɨɪɨɦ 

Ⱦɚɜɥɟɧɢɟ ɪɚɛɨɱɟɟ , Ɇɉɚ 
0,35 
Ɍɟɦɩɟɪɚɬɭɪɚ ɪɚɛɨɱɚɹ, ɨɋ 
200/1500/600 ɨɋ (ɫɬɟɧɤɢ ɤɨɪɩɭɫɚ 
ɚɩɩɚɪɚɬɚ/ɫɪɟɞɵ ɜ ɤɚɦɟɪɟ 
ɝɨɪɟɧɢɹ/ɫɪɟɞɵ ɜ ɤɚɦɟɪɟ ɫɦɟɲɟɧɢɹ) 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2.32 
ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɇɚɡɧɚɱɟɧɢɟ 
ɨɛɨɪɭɞɨɜɚɧɢɹ Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

Ʉɨɥɨɧɧɚ ɫɬɚɛɢɥɢɡɚɰɢɢ 
ɝɢɞɪɨɝɟɧɢɡɚɬɚ 

ɍɞɚɥɟɧɢɟ ɥɟɝɤɢɯ 
ɮɪɚɤɰɢɣ ɢɡ 
ɝɢɞɪɨɨɱɢɳɟɧɧɨɝɨ 
ɜɚɤɭɭɦɧɨɝɨ 
ɞɢɫɬɢɥɥɹɬɚ 

Ⱦɢɚɦɟɬɪ, ɦɦ 
1600/3200 
ȼɵɫɨɬɚ, ɦɦ 
38450 
Ⱦɚɜɥɟɧɢɟ ɪɚɫɱɟɬɧɨɟ, Ɇɉɚ 
0,45 
Ɍɟɦɩɟɪɚɬɭɪɚ ɪɚɫɱɟɬɧɚɹ, ɨɋ 
120/390 
Ɍɚɪɟɥɤɢ ɤɥɚɩɚɧɧɵɟ, ɲɬ 
27 

Ɉɬɩɚɪɧɵɟ ɤɨɥɨɧɧɵ 
ɞɢɡɬɨɩɥɢɜɚ, ɥɟɝɤɨɝɨ 
ɝɚɡɨɣɥɹ 

Ɉɬɩɚɪɤɚ ɥɟɝɤɢɯ 
ɮɪɚɤɰɢɣ ɢɡ 
ɫɪɟɞɧɢɯ 
ɞɢɫɬɢɥɥɹɬɨɜ 

Ⱦɢɚɦɟɬɪ, ɦɦ 
1000 
ȼɵɫɨɬɚ, ɦɦ 
9582 
Ɉɛɴɟɦ, ɦ3 

6,3                   
Ⱦɚɜɥɟɧɢɟ ɪɚɫɱɟɬɧɨɟ, Ɇɉɚ 
0,44 
Ɍɟɦɩɟɪɚɬɭɪɚ ɪɚɫɱɟɬɧɚɹ, ɨɋ 
250 
Ɍɚɪɟɥɤɢ ɬɪɚɩɟɰɢɟɜɢɞɧɨ–ɤɥɚɩɚɧɧɵɟ 
ɨɞɧɨɩɨɬɨɱɧɵɟ – 6 ɲɬ. 

Ɉɫɧɨɜɧɚɹ 
ɪɟɤɬɢɮɢɤɚɰɢɨɧɧɚɹ 
ɤɨɥɨɧɧɚ 

Ɋɚɡɞɟɥɟɧɢɟ 
ɝɚɡɨɩɪɨɞɭɤɬɨɜɨɣ 
ɫɦɟɫɢ 
ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ 
ɤɪɟɤɢɧɝɚ 

Ⱦɢɚɦɟɬɪ, ɦɦ 
3600 
ȼɵɫɨɬɚ, ɦɦ 
42460 
Ɉɛɴɟɦ, ɦ3 

406 
Ⱦɚɜɥɟɧɢɟ ɪɚɫɱɟɬɧɨɟ, Ɇɉɚ 
0,45 
Ɍɟɦɩɟɪɚɬɭɪɚ ɪɚɫɱɟɬɧɚɹ: 
250-540 (ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɵɫɨɬɧɨɣ 
ɨɬɦɟɬɤɢ) 
Ɍɚɪɟɥɤɢ: 
ɚ) ɬɪɚɩɟɰɢɟɜɢɞɧɨ – ɤɥɚɩɚɧɧɵɟ – 32 
ɲɬ. 
ɛ) ɫɢɬɱɚɬɵɟ – 3 ɲɬ. 

ɒɥɚɦɨɨɬɫɬɨɣɧɢɤ 

Ɉɬɞɟɥɟɧɢɟ 
ɤɚɬɚɥɢɡɚɬɨɪɧɨɝɨ 
ɲɥɚɦɚ ɨɬ 
ɬɹɠɟɥɨɝɨ ɝɚɡɨɣɥɹ 

Ⱦɢɚɦɟɬɪ, ɦɦ 
4500 
ȼɵɫɨɬɚ, ɦɦ 
11200 
Ɉɛɴɟɦ, ɦ3 

100                   
Ⱦɚɜɥɟɧɢɟ ɪɚɫɱɟɬɧɨɟ, Ɇɉɚ 
1,4 
Ɍɟɦɩɟɪɚɬɭɪɚ ɪɚɫɱɟɬɧɚɹ, ɨɋ 
370 

Ʉɨɦɩɪɟɫɫɨɪ ɠɢɪɧɨɝɨ ɝɚɡɚ 

ɋɠɚɬɢɟ ɝɚɡɚ 
ɤɪɟɤɢɧɝɚ ɞɨ 
ɪɚɛɨɱɟɝɨ 
ɞɚɜɥɟɧɢɹ 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɧɦ3/ɱɚɫ 
12000 
ɇɚɩɨɪ, ɤɉɚ 
1300 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2.32 
ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɇɚɡɧɚɱɟɧɢɟ 
ɨɛɨɪɭɞɨɜɚɧɢɹ Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

Ɏɪɚɤɰɢɨɧɢɪɭɸɳɢɣ 
ɚɛɫɨɪɛɟɪ 

ɍɞɚɥɟɧɢɟ ɫɭɯɨɝɨ 
ɝɚɡɚ ɢɡ ɛɟɧɡɢɧɚ 
ɤɪɟɤɢɧɝɚ ɢ 
ɠɢɪɧɨɝɨ ɝɚɡɚ 
ɤɪɟɤɢɧɝɚ 

Ⱦɢɚɦɟɬɪ, ɦɦ 
1200/2200 
ȼɵɫɨɬɚ (ɰɢɥɢɧɞɪ. ɱɚɫɬɶ), ɦɦ 
33950 
Ɉɛɴɟɦ, ɦ3 

86,2 
Ⱦɚɜɥɟɧɢɟ ɪɚɫɱɟɬɧɨɟ, Ɇɉɚ 
1,35 
Ɍɟɦɩɟɪɚɬɭɪɚ ɪɚɫɱɟɬɧɚɹ, ɨɋ 
120 

Ɍɚɪɟɥɤɢ ɤɥɚɩɚɧɧɵɟ, ɲɬ. 
36 

ɋɬɚɛɢɥɢɡɚɰɢɨɧɧɚɹ 
ɤɨɥɨɧɧɚ ɛɟɧɡɢɧɚ ɤɪɟɤɢɧɝɚ 

Ɉɬɞɟɥɟɧɢɟ 
ɮɪɚɤɰɢɢ C3-C4 ɨɬ 
ɥɟɝɤɨɝɨ ɛɟɧɡɢɧɚ 
ɤɪɟɤɢɧɝɚ 

Ⱦɢɚɦɟɬɪ, ɦɦ 
2000 
ȼɵɫɨɬɚ, ɦɦ 
30480 
ȼɦɟɫɬɢɦɨɫɬɶ, ɦ3 79 

Ⱦɚɜɥɟɧɢɟ ɪɚɫɱɟɬɧɨɟ, Ɇɉɚ 1,6 
Ɍɟɦɩɟɪɚɬɭɪɚ ɪɚɫɱɟɬɧɚɹ, ɨɋ 150 
Ɍɚɪɟɥɤɢ ɤɥɚɩɚɧɧɵɟ, ɲɬ. 40 

ɉɪɨɩɚɧɨɜɚɹ ɤɨɥɨɧɧɚ 

Ɋɚɡɞɟɥɟɧɢɟ 
ɮɪɚɤɰɢɢ ɋ3-ɋ4 ɧɚ 
ɩɪɨɩɚɧ-
ɩɪɨɩɢɥɟɧɨɜɭɸ ɢ 
ɛɭɬɚɧ-
ɛɭɬɢɥɟɧɨɜɭɸ 
ɮɪɚɤɰɢɢ 

Ⱦɢɚɦɟɬɪ, ɦɦ 1800/1200 
ȼɵɫɨɬɚ, ɦɦ 30270 
Ɉɛɴɟɦ, ɦ3 50 

Ⱦɚɜɥɟɧɢɟ ɪɚɫɱɟɬɧɨɟ, Ɇɉɚ 2,1 
Ɍɟɦɩɟɪɚɬɭɪɚ ɪɚɫɱɟɬɧɚɹ, ɨɋ 130 
Ɍɚɪɟɥɤɢ ɤɥɚɩɚɧɧɵɟ ɩɪɹɦɨɬɨɱɧɵɟ, 
ɲɬ. 
30 

ɗɤɫɬɪɚɤɬɨɪ ɦɟɪɤɚɩɬɚɧɨɜ 

ɍɞɚɥɟɧɢɟ 
ɦɟɪɤɚɩɬɚɧɨɜ ɢɡ 
ɥɟɝɤɨɝɨ ɛɟɧɡɢɧɚ 
ɤɪɟɤɢɧɝɚ 

Ⱦɢɚɦɟɬɪ, ɦɦ 1800 
ȼɵɫɨɬɚ, ɦɦ 18000 
Ɉɛɴɟɦ, ɦ3 47,3 

Ⱦɚɜɥɟɧɢɟ ɪɚɫɱɟɬɧɨɟ, Ɇɉɚ 2,5 
Ɍɟɦɩɟɪɚɬɭɪɚ ɪɚɫɱɟɬɧɚɹ, °ɋ 100      
Ɍɚɪɟɥɤɢ ɫɢɬɱɚɬɵɟ, ɲɬ 20 
ɉɨɞɨɝɪɟɜɚɬɟɥɶ ɧɚɪɭɠɧɵɣ,                         
ɩɨɜɟɪɯɧɨɫɬɶ ɬɟɩɥɨɨɛɦɟɧɚ, ɦ2 

6,9 

Ⱥɛɫɨɪɛɟɪ ɆɗȺ 

Ⱥɛɫɨɪɛɰɢɹ 
ɫɟɪɨɜɨɞɨɪɨɞɚ ɢ 
ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ 
ɢɡ 
ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ 
ɩɨɬɨɤɨɜ 
ɪɚɫɬɜɨɪɨɦ ɆɗȺ 

Ⱦɢɚɦɟɬɪ, ɦɦ 1400 
ȼɵɫɨɬɚ (ɰɢɥɢɧɞɪ. ɱɚɫɬɶ), ɦɦ 
25450 
Ɉɛɴɟɦ, ɦ3 30 

Ⱦɚɜɥɟɧɢɟ ɪɚɫɱɟɬɧɨɟ, Ɇɉɚ 0,3 
Ɍɟɦɩɟɪɚɬɭɪɚ ɪɚɫɱɟɬɧɚɹ, ɨɋ 
165  

Ɋɟɝɟɧɟɪɚɬɨɪ ɆɗȺ 

Ⱦɟɫɨɪɛɰɢɹ 
ɫɟɪɨɜɨɞɨɪɨɞɚ ɢ 
ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ 
ɢɡ ɧɚɫɵɳɟɧɧɨɝɨ 
ɪɚɫɬɜɨɪɚ ɆɗȺ 

Ⱦɢɚɦɟɬɪ, ɦɦ 1600 
Ɉɛɴɟɦ, ɦ3 48,9 
ȼɵɫɨɬɚ, ɦɦ 
32390 
Ⱦɚɜɥɟɧɢɟ ɪɚɫɱɟɬɧɨɟ, Ɇɉɚ 
0,6 
Ɍɟɦɩɟɪɚɬɭɪɚ ɪɚɫɱɟɬɧɚɹ, °ɋ 
140 
Ɍɚɪɟɥɤɢ ɬɪɚɩɟɰɢɟɜɢɞɧɨ-ɤɥɚɩɚɧɧɵɟ, 
ɲɬ. 
28 

2.12 Ƚɢɞɪɨɝɟɧɢɡɚɰɢɨɧɧɵɟ ɩɪɨɰɟɫɫɵ 

Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ ɩɪɨɰɟɫɫɚɯ 

Ƚɢɞɪɨɝɟɧɢɡɚɰɢɨɧɧɵɟ ɩɪɨɰɟɫɫɵ ɡɚɧɢɦɚɸɬ ɜɚɠɧɨɟ ɦɟɫɬɨ ɫɪɟɞɢ ɩɪɨɰɟɫɫɨɜ 
ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɮɬɢ ɢ ɭɠɟ ɞɚɜɧɨ ɹɜɥɹɸɬɫɹ ɧɟɨɬɴɟɦɥɟɦɨɣ ɱɚɫɬɶɸ ɫɨɜɪɟɦɟɧɧɵɯ 
ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ ɡɚɜɨɞɨɜ. ɂɯ ɢɫɩɨɥɶɡɭɸɬ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɫɬɚɛɢɥɶɧɵɯ 
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ɜɵɫɨɤɨɨɤɬɚɧɨɜɵɯ ɛɟɧɡɢɧɨɜ, ɭɥɭɱɲɟɧɢɹ ɤɚɱɟɫɬɜɚ ɞɢɡɟɥɶɧɵɯ ɢ ɤɨɬɟɥɶɧɵɯ ɬɨɩɥɢɜ, ɚ 
ɬɚɤɠɟ ɫɦɚɡɨɱɧɵɯ ɦɚɫɟɥ. Ȼɵɫɬɪɨɟ ɪɚɡɜɢɬɢɟ ɝɢɞɪɨɝɟɧɢɡɚɰɢɨɧɧɵɯ ɩɪɨɰɟɫɫɨɜ ɜ 
ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɨɛɴɹɫɧɹɟɬɫɹ ɩɨɜɵɲɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ ɤ ɤɚɱɟɫɬɜɭ ɬɨɜɚɪɧɵɯ 
ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ, ɡɧɚɱɢɬɟɥɶɧɵɦ ɫɧɢɠɟɧɢɟɦ ɫɬɨɢɦɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɜɨɞɨɪɨɞɚ ɢ 
ɫɨɡɞɚɧɢɟɦ ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɵɯ ɤɚɬɚɥɢɡɚɬɨɪɨɜ. 

ȼ ɬɟɯɧɢɱɟɫɤɨɣ ɥɢɬɟɪɚɬɭɪɟ ɧɚɡɜɚɧɢɟ «ɝɢɞɪɨɝɟɧɢɡɚɰɢɨɧɧɵɟ» ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ 
ɪɚɡɥɢɱɧɵɯ ɩɪɨɰɟɫɫɨɜ, ɬɚɤɢɯ, ɤɚɤ ɝɢɞɪɨɨɱɢɫɬɤɚ, ɝɢɞɪɨɨɛɥɚɝɨɪɚɠɢɜɚɧɢɟ, 
ɝɢɞɪɨɨɛɟɫɫɟɪɢɜɚɧɢɟ, ɝɢɞɪɨɞɟɩɚɪɚɮɢɧɢɡɚɰɢɹ, ɝɢɞɪɨɢɡɨɦɟɪɢɡɚɰɢɹ, 
ɝɢɞɪɨɞɟɚɪɨɦɚɬɢɡɚɰɢɹ, ɝɢɞɪɢɪɨɜɚɧɢɟ, ɝɢɞɪɨɤɪɟɤɢɧɝ, ɝɢɞɪɨɤɨɧɜɟɪɫɢɹ, 
ɝɢɞɪɨɞɟɦɟɬɚɥɥɢɡɚɰɢɹ ɢ ɬ.ɞ. ȼ ɞɟɣɫɬɜɢɬɟɥɶɧɨɫɬɢ, ɜɫɟ ɷɬɢ ɩɪɨɰɟɫɫɵ ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ 
ɧɚ ɞɜɟ ɝɪɭɩɩɵ – ɝɢɞɪɨɨɱɢɫɬɤɚ ɢ ɝɢɞɪɨɤɪɟɤɢɧɝ. Ƚɢɞɪɨɨɱɢɫɬɤɚ – ɝɢɞɪɨɝɟɧɢɡɚɰɢɨɧɧɵɣ 
ɩɪɨɰɟɫɫ, ɫɩɨɫɨɛɫɬɜɭɸɳɢɣ ɨɱɢɫɬɤɟ ɧɟɮɬɹɧɵɯ ɮɪɚɤɰɢɣ ɢɥɢ ɨɫɬɚɬɤɨɜ ɨɬ ɜɪɟɞɧɵɯ 
ɩɪɢɦɟɫɟɣ – ɨɬ ɫɟɪɵ, ɚɡɨɬɚ, ɤɢɫɥɨɪɨɞɚ, ɧɟɩɪɟɞɟɥɶɧɵɯ ɢ ɩɨɥɢɰɢɤɥɢɱɟɫɤɢɯ 
ɚɪɨɦɚɬɢɱɟɫɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ, ɬɹɠɟɥɵɯ ɦɟɬɚɥɥɨɜ, ɚ ɝɢɞɪɨɤɪɟɤɢɧɝ – 

ɝɢɞɪɨɝɟɧɢɡɚɰɢɨɧɧɵɣ ɩɪɨɰɟɫɫ, ɫɩɨɫɨɛɫɬɜɭɸɳɢɣ ɧɟ ɬɨɥɶɤɨ ɨɱɢɫɬɤɟ ɧɟɮɬɹɧɵɯ ɮɪɚɤɰɢɣ 
ɨɬ ɜɪɟɞɧɵɯ ɩɪɢɦɟɫɟɣ, ɧɨ ɢ ɪɚɫɳɟɩɥɟɧɢɸ, ɞɟɫɬɪɭɤɰɢɢ ɭɝɥɟɜɨɞɨɪɨɞɨɜ. ɇɨ ɩɪɢ 
ɝɢɞɪɨɨɱɢɫɬɤɟ ɞɟɫɬɪɭɤɰɢɹ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɬɚɤɠɟ ɩɪɨɢɫɯɨɞɢɬ ɜ ɧɟɛɨɥɶɲɢɯ ɤɨɥɢɱɟɫɬɜɚɯ. 
ɉɨɷɬɨɦɭ ɭɫɥɨɜɢɥɢɫɶ, ɟɫɥɢ ɞɟɫɬɪɭɤɰɢɹ (ɤɨɧɜɟɪɫɢɹ) ɢɫɯɨɞɧɨɝɨ ɫɵɪɶɹ ɫɨɫɬɚɜɥɹɟɬ ɦɟɧɟɟ 
10 % (ɦɚɫ.), ɬɨ ɬɚɤɨɣ ɝɢɞɪɨɝɟɧɢɡɚɰɢɨɧɧɵɣ ɩɪɨɰɟɫɫ ɧɚɡɵɜɚɟɬɫɹ ɝɢɞɪɨɨɱɢɫɬɤɨɣ. ȿɫɥɢ 
ɤɨɧɜɟɪɫɢɹ ɫɨɫɬɚɜɥɹɟɬ 10 – 50 % (ɦɚɫ.), ɬɨ ɬɚɤɨɣ ɩɪɨɰɟɫɫ ɧɚɡɵɜɚɟɬɫɹ ɥɟɝɤɢɦ 
ɝɢɞɪɨɤɪɟɤɢɧɝɨɦ, ɟɫɥɢ ɛɨɥɟɟ 50 % (ɦɚɫ.) – ɝɥɭɛɨɤɢɦ ɝɢɞɪɨɤɪɟɤɢɧɝɨɦ. 

Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɬɟɪɦɨɝɢɞɪɨɤɚɬɚɥɢɬɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 
2.48. 

Ɍɟɪɦɨɝɢɞɪɨɤɚɬɚɥɢɬɢɱɟɫɤɢɟ
ɩɪɨɰɟɫɫɵ

Ƚɢɞɪɨɨɱɢɫɬɤɚ Ƚɢɞɪɨɤɪɟɤɢɧɝ

ɞɢɫɬɢɥɥɹɬɨɜ:

- ɛɟɧɡɢɧɨɜɵɯ,

- ɤɟɪɨɫɢɧɨɜɵɯ,

- ɞɢɡɟɥɶɧɵɯ,

- ɜɚɤɭɭɦɧɵɯ

ɧɟɮɬɹɧɵɯ 
ɨɫɬɚɬɤɨɜ

ɝɢɞɪɢɪɨɜɚɧɢɟ 
ɞɢɫɬɢɥɥɹɬɨɜ 
ɜɬɨɪɢɱɧɨɝɨ 

ɩɪɨɢɫɯɨɠɞɟɧɢɹ*

ɥɟɝɤɢɣ ɝɥɭɛɨɤɢɣ 

ɞɢɫɬɢɥɥɹɬɨɜ
ɧɟɮɬɹɧɵɯ 
ɨɫɬɚɬɤɨɜ

ɞɢɫɬɢɥɥɹɬɨɜ
ɧɟɮɬɹɧɵɯ 
ɨɫɬɚɬɤɨɜ

 
Ɋɢɫɭɧɨɤ 2.48 – Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɬɟɪɦɨɝɢɞɪɨɤɚɬɚɥɢɬɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ 

 

Ɏɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɝɢɞɪɨɨɱɢɫɬɤɢ ɇȽɋ ɨɬɧɨɫɢɬɫɹ, ɤɚɤ ɭɠɟ ɛɵɥɨ ɫɤɚɡɚɧɨ 
ɪɚɧɟɟ, ɤ ɱɢɫɥɭ ɬɟɪɦɨɝɢɞɪɨɤɚɬɚɥɢɬɢɱɟɫɤɢɯ. Ɉɧ ɩɪɟɞɧɚɡɧɚɱɟɧ, ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ, ɞɥɹ 
ɫɧɢɠɟɧɢɹ ɜ ɞɢɫɬɢɥɥɹɬɚɯ ɢ ɨɫɬɚɬɤɚɯ ɤɨɧɰɟɧɬɪɚɰɢɢ ɫɟɪɧɢɫɬɵɯ, ɨɥɟɮɢɧɨɜɵɯ ɢ, ɱɚɫɬɢɱɧɨ, 
ɚɡɨɬɢɫɬɵɯ ɢ ɤɢɫɥɨɪɨɞɫɨɞɟɪɠɚɳɢɯ ɫɨɟɞɢɧɟɧɢɣ. ɗɬɨ ɨɛɭɫɥɨɜɥɟɧɨ ɩɨɫɬɨɹɧɧɵɦ ɪɨɫɬɨɦ ɜ 
ɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɟ ɭɞɟɥɶɧɨɝɨ ɜɟɫɚ ɫɟɪɧɢɫɬɵɯ ɢ ɩɚɪɚɮɢɧɢɫɬɵɯ ɩɟɪɟɪɚɛɚɬɵɜɚɟɦɵɯ 
ɧɟɮɬɟɣ ɫ ɜɵɫɨɤɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɝɟɬɟɪɨɷɥɟɦɟɧɬɨɜ ɫ ɨɞɧɨɜɪɟɦɟɧɧɵɦ ɭɠɟɫɬɨɱɟɧɢɟɦ 
ɬɪɟɛɨɜɚɧɢɣ ɫɬɚɧɞɚɪɬɨɜ ɤ ɫɨɞɟɪɠɚɧɢɸ ɫɟɪɧɢɫɬɵɯ ɫɨɟɞɢɧɟɧɢɣ ɜ ɬɨɩɥɢɜɚɯ. 
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ȼɦɟɫɬɟ ɫ ɬɟɦ ɩɪɨɰɟɫɫ ɝɢɞɪɨɨɱɢɫɬɤɢ ɢɫɩɨɥɶɡɭɸɬ ɫɟɝɨɞɧɹ ɤɚɤ ɧɚ ɫɬɚɞɢɢ ɩɨɞɝɨɬɨɜɤɢ 
ɫɵɪɶɹ (ɧɚɩɪɢɦɟɪ, ɞɥɹ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ ɢɥɢ 
ɪɢɮɨɪɦɢɧɝɚ), ɬɚɤ ɢ ɧɚ ɫɬɚɞɢɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɬɨɜɚɪɧɨɣ ɩɪɨɞɭɤɰɢɢ (ɧɚɩɪɢɦɟɪ, ɞɥɹ 
ɞɢɫɬɢɥɥɹɬɨɜ ɛɨɥɶɲɢɧɫɬɜɚ ɬɟɪɦɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ) ɜ ɫɨɫɬɚɜɟ ɫɨɜɪɟɦɟɧɧɵɯ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɤɨɦɩɥɟɤɫɨɜ. 

 

ɏɢɦɢɡɦ ɩɪɨɰɟɫɫɚ 

ɏɢɦɢɡɦ ɩɪɨɰɟɫɫɨɜ ɝɢɞɪɨɨɱɢɫɬɤɢ ɫɜɨɞɢɬɫɹ ɤ ɞɟɫɬɪɭɤɰɢɢ ɫɜɹɡɟɣ ɋ—S, ɋ—N, ɋ—
Ɉ. ɉɪɢ ɷɬɨɦ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɡɚɬɪɚɝɢɜɚɸɬɫɹ ɫɜɹɡɢ ɋ—ɋ. ɋɪɟɞɢ ɫɟɪɧɢɫɬɵɯ 
ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ ɫɨɟɞɢɧɟɧɢɣ ɧɟɮɬɢ ɧɚɢɛɨɥɟɟ ɥɟɝɤɨ ɝɢɞɪɢɪɭɸɬɫɹ ɦɟɪɤɚɩɬɚɧɵ, ɡɚɬɟɦ 
ɫɭɥɶɮɢɞɵ, ɞɢɫɭɥɶɮɢɞɵ, ɬɢɨɮɟɧɵ, ɬɢɨɮɚɧɵ ɢ ɧɚɤɨɧɟɰ, ɛɟɧɡ- ɢ ɞɢɛɟɧɡɬɢɨɮɟɧɵ. 

Ƚɟɬɟɪɨɚɬɨɦɧɵɟ ɫɨɟɞɢɧɟɧɢɹ ɩɨɞɜɟɪɝɚɸɬɫɹ ɝɢɞɪɨɝɟɧɨɥɢɡɭ ɛɵɫɬɪɟɟ, ɱɟɦ 
ɭɝɥɟɜɨɞɨɪɨɞɵ, ɩɨɷɬɨɦɭ ɝɟɬɟɪɨɚɬɨɦɵ ɭɞɚɥɹɸɬɫɹ ɢɡ ɫɵɪɶɹ ɜ ɜɢɞɟ ɫɟɪɨɜɨɞɨɪɨɞɚ, 
ɚɦɦɢɚɤɚ ɢ ɜɨɞɵ. Ʌɟɝɱɟ ɜɫɟɝɨ ɭɞɚɥɹɟɬɫɹ ɫɟɪɚ, ɞɚɥɟɟ ɫɥɟɞɭɟɬ ɤɢɫɥɨɪɨɞ, ɧɚɢɛɨɥɟɟ 
ɭɫɬɨɣɱɢɜ ɚɡɨɬ. ɉɪɢ ɨɫɜɨɛɨɠɞɟɧɢɢ ɦɟɬɚɥɥɨɜ ɢɡ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɨɧɢ ɨɫɚɠɞɚɸɬɫɹ ɧɚ 
ɤɚɬɚɥɢɡɚɬɨɪɟ, ɫɧɢɠɚɹ ɟɝɨ ɚɤɬɢɜɧɨɫɬɶ. 

Ɇɟɪɤɚɩɬɚɧɵ ɝɢɞɪɢɪɭɸɬɫɹ ɞɨ ɫɟɪɨɜɨɞɨɪɨɞɚ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɭɝɥɟɜɨɞɨɪɨɞɚ 

 
ɋɭɥɶɮɢɞɵ ɝɢɞɪɢɪɭɸɬɫɹ ɱɟɪɟɡ ɨɛɪɚɡɨɜɚɧɢɟ ɦɟɪɤɚɩɬɚɧɨɜ: 

 
Ⱦɢɫɭɥɶɮɢɞɵ ɬɚɤɠɟ ɝɢɞɪɢɪɭɸɬɫɹ ɞɨ ɫɟɪɨɜɨɞɨɪɨɞɚ: 

 
Ɍɢɨɮɟɧ ɢ ɬɢɨɮɚɧ (ɰɢɤɥɢɱɟɫɤɢɟ ɫɭɥɶɮɢɞɵ) ɝɢɞɪɢɪɭɸɬɫɹ ɞɨ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 

ɚɥɢɮɚɬɢɱɟɫɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ: 

 
Ȼɟɧɡ- ɢ ɞɢɛɟɧɡɬɢɨɮɟɧɵ ɝɢɞɪɢɪɭɸɬɫɹ ɩɨ ɫɯɟɦɟ: 

 
ɉɪɢ ɝɢɞɪɢɪɨɜɚɧɢɢ ɤɢɫɥɨɪɨɞɧɵɯ ɫɨɟɞɢɧɟɧɢɣ ɨɛɪɚɡɭɸɬɫɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ 

ɭɝɥɟɜɨɞɨɪɨɞɵ ɢ ɜɨɞɚ: 

 
ɉɪɢ ɝɢɞɪɢɪɨɜɚɧɢɢ ɚɡɨɬɫɨɞɟɪɠɚɳɢɯ ɫɨɟɞɢɧɟɧɢɣ ɨɛɪɚɡɭɸɬɫɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ 

ɭɝɥɟɜɨɞɨɪɨɞɵ ɢ ɚɦɦɢɚɤ: 
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Ʉɪɨɦɟ ɬɨɝɨ, ɦɨɠɟɬ ɜ ɧɟɛɨɥɶɲɢɯ ɤɨɥɢɱɟɫɬɜɚɯ ɢɞɬɢ ɩɪɨɰɟɫɫ ɝɢɞɪɨɤɪɟɤɢɧɝɚ 

ɋ10ɇ22 + ɇ2   2ɋ5ɇ12 

Ʉɚɬɚɥɢɡɚɬɨɪɵ 

ȼ ɩɪɨɰɟɫɫɚɯ ɝɢɞɪɨɨɱɢɫɬɤɢ ɩɪɢɦɟɧɹɸɬɫɹ ɚɥɸɦɨɤɨɛɚɥɶɬɦɨɥɢɛɞɟɧɨɜɵɟ (ȺɄɆ) ɢɥɢ 
ɚɥɸɦɨɧɢɤɟɥɶɦɨɥɢɛɞɟɧɨɜɵɟ (ȺɇɆ) ɤɚɬɚɥɢɡɚɬɨɪɵ, ɜ ɤɨɬɨɪɵɟ ɜɜɨɞɹɬ ɪɚɡɥɢɱɧɵɟ 
ɞɨɛɚɜɤɢ. 

ɉɪɨɦɵɲɥɟɧɧɵɣ ɚɥɸɦɨɤɨɛɚɥɶɬɦɨɥɢɛɞɟɧɨɜɵɣ ɤɚɬɚɥɢɡɚɬɨɪ ɨɛɥɚɞɚɟɬ ɜɵɫɨɤɨɣ 
ɢɡɛɢɪɚɬɟɥɶɧɨɫɬɶɸ. Ɋɟɚɤɰɢɢ ɪɚɡɪɵɜɚ ɫɜɹɡɟɣ ɋ—ɋ ɢɥɢ ɧɚɫɵɳɟɧɢɹ ɚɪɨɦɚɬɢɱɟɫɤɢɯ 
ɤɨɥɟɰ ɜ ɟɝɨ ɩɪɢɫɭɬɫɬɜɢɢ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɩɪɨɬɟɤɚɸɬ. Ʉɚɬɚɥɢɡɚɬɨɪ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ 
ɜɵɫɨɤɨɣ ɚɤɬɢɜɧɨɫɬɶɸ ɜ ɪɟɚɤɰɢɹɯ ɪɚɡɪɵɜɚ ɫɜɹɡɟɣ ɋ—S ɢ ɯɨɪɨɲɟɣ ɬɟɪɦɢɱɟɫɤɨɣ 
ɫɬɨɣɤɨɫɬɶɸ, ɜɫɥɟɞɫɬɜɢɟ ɱɟɝɨ ɢɦɟɟɬ ɞɥɢɬɟɥɶɧɵɣ ɫɪɨɤ ɫɥɭɠɛɵ. ȼɚɠɧɨɟ ɩɪɟɢɦɭɳɟɫɬɜɨ 
ɞɚɧɧɨɝɨ ɤɚɬɚɥɢɡɚɬɨɪɚ – ɫɬɨɣɤɨɫɬɶ ɤ ɩɨɬɟɧɰɢɚɥɶɧɵɦ ɤɚɬɚɥɢɬɢɱɟɫɤɢɦ ɹɞɚɦ. Ʉɪɨɦɟ ɬɨɝɨ, 
ɤɚɬɚɥɢɡɚɬɨɪ ɨɬɥɢɱɚɟɬɫɹ ɩɪɢɟɦɥɟɦɨɣ ɚɤɬɢɜɧɨɫɬɶɸ ɜ ɪɟɚɤɰɢɹɯ ɧɚɫɵɳɟɧɢɹ 
ɧɟɩɪɟɞɟɥɶɧɵɯ ɫɨɟɞɢɧɟɧɢɣ, ɪɚɡɪɵɜɚ ɫɜɹɡɟɣ ɭɝɥɟɪɨɞ–ɚɡɨɬ, ɭɝɥɟɪɨɞ–ɤɢɫɥɨɪɨɞ ɢ 
ɩɪɚɤɬɢɱɟɫɤɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɝɢɞɪɨɨɱɢɫɬɤɢ ɜɫɟɯ ɧɟɮɬɹɧɵɯ ɮɪɚɤɰɢɣ. 

Ⱥɥɸɦɨɧɢɤɟɥɶɦɨɥɢɛɞɟɧɨɜɵɣ ɤɚɬɚɥɢɡɚɬɨɪ ɦɟɧɟɟ ɚɤɬɢɜɟɧ ɜ ɪɟɚɤɰɢɹɯ ɧɚɫɵɳɟɧɢɹ 
ɧɟɩɪɟɞɟɥɶɧɵɯ ɫɨɟɞɢɧɟɧɢɣ, ɡɚɬɨ ɛɨɥɟɟ ɚɤɬɢɜɟɧ ɜ ɨɬɧɨɲɟɧɢɢ ɧɚɫɵɳɟɧɢɹ 
ɚɪɨɦɚɬɢɱɟɫɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ (ɧɚ 10—50 % ɛɨɥɶɲɟ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ȺɄɆ) ɢ 
ɝɢɞɪɢɪɨɜɚɧɢɹ ɚɡɨɬɢɫɬɵɯ ɫɨɟɞɢɧɟɧɢɣ (ɧɚ 10—18 % ɜɵɲɟ, ɱɟɦ ɫ ȺɄɆ). ȼɦɟɫɬɟ ɫ ɬɟɦ ɨɧ 
ɛɵɫɬɪɟɟ ɬɟɪɹɟɬ ɜɵɫɨɤɭɸ ɩɟɪɜɨɧɚɱɚɥɶɧɭɸ ɚɤɬɢɜɧɨɫɬɶ. 

ɋɨɜɪɟɦɟɧɧɵɟ ɤɚɬɚɥɢɡɚɬɨɪɵ ɝɢɞɪɨɨɱɢɫɬɤɢ ɫɜɟɬɥɵɯ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɦɨɝɭɬ 
ɪɚɛɨɬɚɬɶ ɛɟɡ ɩɨɬɟɪɢ ɚɤɬɢɜɧɨɫɬɢ ɞɨ 3 – 5 ɥɟɬ. 

ɉɨ ɦɟɪɟ ɪɚɛɨɬɵ ɧɚ ɤɚɬɚɥɢɡɚɬɨɪɟ ɨɬɤɥɚɞɵɜɚɸɬɫɹ ɤɨɤɫ (17 – 20 % ɨɬ ɦɚɫɫɵ 
ɤɚɬɚɥɢɡɚɬɨɪɚ) ɢ ɫɟɪɚ (0,5 – 1,5 % ɨɬ ɦɚɫɫɵ ɤɚɬɚɥɢɡɚɬɨɪɚ). Ⱥɤɬɢɜɧɨɫɬɶ ɤɚɬɚɥɢɡɚɬɨɪɚ 
ɩɚɞɚɟɬ. ȼɨɫɫɬɚɧɨɜɢɬɶ ɚɤɬɢɜɧɨɫɬɶ ɭɞɚɟɬɫɹ ɩɪɢ ɜɵɠɢɝɟ ɤɨɤɫɚ ɢ ɫɟɪɵ ɩɚɪɨ- ɢɥɢ 
ɝɚɡɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɶɸ. Ɉɛɵɱɧɨ ɤɚɬɚɥɢɡɚɬɨɪɵ ɝɢɞɪɨɨɱɢɫɬɤɢ ɜɵɞɟɪɠɢɜɚɸɬ ɧɟ ɦɟɧɟɟ 
ɬɪɟɯ ɪɟɝɟɧɟɪɚɰɢɣ. 

Ⱥɤɬɢɜɧɨɫɬɶ ɤɚɬɚɥɢɡɚɬɨɪɚ ɦɨɠɟɬ ɫɧɢɠɚɬɶɫɹ ɩɪɢ ɩɨɬɟɪɟ ɚɤɬɢɜɧɨɝɨ ɤɨɦɩɨɧɟɧɬɚ. 
ɗɬɨ ɦɨɠɟɬ ɩɪɨɢɫɯɨɞɢɬɶ ɩɪɢ ɪɟɝɟɧɟɪɚɰɢɢ, ɤɨɝɞɚ ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɞɧɢɦɚɟɬɫɹ ɞɨ 600 °ɋ ɢ 
ɩɪɨɢɫɯɨɞɢɬ ɢɫɩɚɪɟɧɢɟ ɬɪɢɨɤɫɢɞɚ ɦɨɥɢɛɞɟɧɚ. ɉɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɜɵɲɟ 760 °ɋ ɚɤɬɢɜɧɵɣ 
ɨɤɫɢɞ ɚɥɸɦɢɧɢɹ ɩɪɟɜɪɚɳɚɟɬɫɹ ɜ ɧɟɚɤɬɢɜɧɵɣ ɚɥɸɦɢɧɚɬ ɧɢɤɟɥɹ, ɩɪɨɢɫɯɨɞɢɬ ɫɩɟɤɚɧɢɟ 
ɤɚɬɚɥɢɡɚɬɨɪɚ, ɜɫɥɟɞɫɬɜɢɟ ɱɟɝɨ ɫɧɢɠɚɟɬɫɹ ɟɝɨ ɚɤɬɢɜɧɚɹ ɩɨɜɟɪɯɧɨɫɬɶ. 

ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɧɚɢɜɵɫɲɟɣ ɚɤɬɢɜɧɨɫɬɶɸ ɨɛɥɚɞɚɸɬ ɞɢɫɭɥɶɮɢɞ ɦɨɥɢɛɞɟɧɚ ɢ 
ɫɦɟɲɚɧɧɵɣ ɫɭɥɶɮɢɞ ɧɢɤɟɥɹ (NiS + Ni2S). Ʉɚɬɚɥɢɡɚɬɨɪɵ ȺɇɆ ɢ ȺɄɆ ɧɭɠɞɚɸɬɫɹ ɜ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɦ ɨɫɟɪɧɟɧɢɢ. ȼ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɨɰɟɫɫɚɯ ɝɢɞɪɨɨɱɢɫɬɤɢ ɦɨɬɨɪɧɵɯ 
ɬɨɩɥɢɜ ɞɨɫɬɚɬɨɱɧɨ ɩɪɢɫɭɬɫɬɜɢɹ ɜ ɜɨɞɨɪɨɞɟ ɧɟɡɧɚɱɢɬɟɥɶɧɵɯ ɤɨɥɢɱɟɫɬɜ (ɞɨɥɟɣ 
ɩɪɨɰɟɧɬɚ) ɫɟɪɨɜɨɞɨɪɨɞɚ ɞɥɹ ɩɪɟɜɪɚɳɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɦɟɬɚɥɥɨɜ ɜ ɫɭɥɶɮɢɞɵ 
ɧɢɡɲɟɣ ɜɚɥɟɧɬɧɨɫɬɢ. 
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Ʉɚɬɚɥɢɡɚɬɨɪɵ ɝɢɞɪɨɨɱɢɫɬɤɢ ɫɨɫɬɨɹɬ ɢɡ ɬɪɟɯ ɤɨɦɩɨɧɟɧɬɨɜ: 
 Ⱥɤɬɢɜɧɵɟ ɤɨɦɩɨɧɟɧɬɵ, ɨɫɭɳɟɫɬɜɥɹɸɳɢɟ ɝɢɞɪɢɪɭɸɳɢɟ–ɞɟɝɢɞɪɢɪɭɸɳɢɟ 

ɮɭɧɤɰɢɢ. Ɉɫɧɨɜɧɵɦɢ ɡɞɟɫɶ ɹɜɥɹɸɬɫɹ ɫɭɥɶɮɢɞɵ ɢ ɨɤɫɢɞɵ Mo, Ni ɢ Co, ɱɚɫɬɢɱɧɨ Cr, W, 

Fe. Ʉɨɥɢɱɟɫɬɜɨ ɢɯ ɜ ɤɚɬɚɥɢɡɚɬɨɪɟ ɤɨɥɟɛɥɟɬɫɹ ɨɬ 18 ɞɨ 25% ɦɚɫ. 
 ɋɨɟɞɢɧɟɧɢɹ, ɨɬɜɟɱɚɸɳɢɟ ɡɚ ɤɢɫɥɨɬɧɵɟ ɮɭɧɤɰɢɢ (ɨɤɫɢɞɵ ɚɥɸɦɢɧɢɹ, ɰɟɨɥɢɬɵ 

ɢ ɚɦɨɪɮɧɵɟ ɚɥɸɦɨɫɢɥɢɤɚɬɵ). ɇɚ ɧɢɯ ɩɪɨɢɫɯɨɞɹɬ ɪɟɚɤɰɢɢ ɤɪɟɤɢɧɝɚ, ɢɡɨɦɟɪɢɡɚɰɢɢ. 
 ɋɨɟɞɢɧɟɧɢɹ, ɨɬɜɟɱɚɸɳɢɟ ɡɚ ɫɜɹɡɭɸɳɢɟ ɮɭɧɤɰɢɢ. ɗɬɨ ɦɨɝɭɬ ɛɵɬɶ 

ɜɟɳɟɫɬɜɚ ɫ ɤɢɫɥɨɬɧɵɦɢ ɮɭɧɤɰɢɹɦɢ (Al2O3 ɢ ɚɥɸɦɨɫɢɥɢɤɚɬɵ), ɧɨ ɬɚɤɠɟ ɩɪɢɦɟɧɹɸɬ 
ɨɤɫɢɞɵ ɤɪɟɦɧɢɹ, ɬɢɬɚɧɚ, ɰɢɪɤɨɧɢɹ, ɚ ɬɚɤɠɟ ɰɢɪɤɨɧɢɣ- ɢ ɦɚɝɧɢɣɫɢɥɢɤɚɬɵ. 
ɋɜɹɡɭɸɳɢɟ ɧɨɫɢɬɟɥɢ ɨɛɥɚɞɚɸɬ ɨɱɟɧɶ ɪɚɡɜɢɬɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ ɢ ɜɵɫɨɤɨɣ 
ɦɟɯɚɧɢɱɟɫɤɨɣ ɩɪɨɱɧɨɫɬɶɸ. 

Ʉɚɬɚɥɢɡɚɬɨɪɵ ɝɢɞɪɨɨɱɢɫɬɤɢ ɩɨɥɭɱɚɸɬ ɞɜɭɦɹ ɫɩɨɫɨɛɚɦɢ: ɫɨɨɫɚɠɞɟɧɢɟɦ γ–Al2O3 

(γ–ɨɤɢɫɢ ɚɥɸɦɢɧɢɹ) ɫ ɫɨɥɹɦɢ ɦɨɥɢɛɞɟɧɚ, ɧɢɤɟɥɹ ɢɥɢ ɤɨɛɚɥɶɬɚ (ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɨɝɨ, 

ɤɚɤɨɣ ɤɚɬɚɥɢɡɚɬɨɪ ɧɟɨɛɯɨɞɢɦɨ ɩɨɥɭɱɢɬɶ – ȺɄɆ ɢɥɢ ȺɇɆ), ɚ ɬɚɤɠɟ ɩɪɨɩɢɬɤɨɣ 
ɝɢɞɪɨɨɤɢɫɢ ɚɥɸɦɢɧɢɹ Al(OH)3 ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɫɨɥɹɦɢ. Ɉɫɧɨɜɧɵɦɢ ɫɬɚɞɢɹɦɢ 
ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɤɚɬɚɥɢɡɚɬɨɪɚ ɹɜɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ: ɩɪɨɩɢɬɤɚ, ɫɨɨɫɚɠɞɟɧɢɟ, ɩɪɨɦɵɜɤɚ, 
ɩɪɨɫɭɲɤɚ, ɩɪɨɜɹɥɢɜɚɧɢɟ, ɩɪɨɤɚɥɢɜɚɧɢɟ, ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ, ɯɥɨɪɢɪɨɜɚɧɢɟ ɢ ɨɫɟɪɧɟɧɢɟ. 
Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ɚɤɬɢɜɧɨɫɬɢ ɜɜɨɞɹɬ ɪɚɡɥɢɱɧɵɟ ɩɪɨɦɨɬɨɪɵ, ɫɪɟɞɢ ɤɨɬɨɪɵɯ ɰɟɨɥɢɬɵ, 
ɪɟɞɤɨɡɟɦɟɥɶɧɵɟ ɦɟɬɚɥɥɵ ɢ ɬ.ɞ. 

Ʌɭɱɲɢɟ ɤɚɬɚɥɢɡɚɬɨɪɵ ɝɢɞɪɨɨɱɢɫɬɤɢ ɜɵɩɭɫɤɚɸɬ ɬɚɤɢɟ ɤɚɬɚɥɢɡɚɬɨɪɧɵɟ ɤɨɦɩɚɧɢɢ, 
ɤɚɤ Haldor Ɍɨɪsoɟ, Criterion, Chevron, Albemarle (ɛɵɜɲɟɟ ɩɪɨɢɡɜɨɞɫɬɜɨ ɤɚɬɚɥɢɡɚɬɨɪɨɜ 
Akzo Nobel N.V) ɢ ɞɪ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ Ɋɨɫɫɢɢ ɤɚɬɚɥɢɡɚɬɨɪɵ ɩɪɨɰɟɫɫɨɜ 
ɝɢɞɪɨɨɱɢɫɬɤɢ ɜɵɩɭɫɤɚɸɬ ɤɚɬɚɥɢɡɚɬɨɪɧɵɟ ɮɚɛɪɢɤɢ ɜ Ɋɹɡɚɧɢ (ɈɈɈ «ɉɪɨɦɤɚɬɚɥɢɡ»), ɜ 
Ⱥɧɝɚɪɫɤɟ (ɈȺɈ «Ⱥɧɝɚɪɫɤɢɣ ɡɚɜɨɞ ɤɚɬɚɥɢɡɚɬɨɪɨɜ ɢ ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɫɢɧɬɟɡɚ», ɈȺɈ «ɇɄ 
«Ɋɨɫɧɟɮɬɶ»), ɜ ɇɨɜɨɤɭɣɛɵɲɟɜɫɤɟ (ɈɈɈ ɇɨɜɨɤɭɣɛɵɲɟɜɫɤɚɹ ɤɚɬɚɥɢɡɚɬɨɪɧɚɹ ɮɚɛɪɢɤɚ 

ɈȺɈ «ɇɄ «Ɋɨɫɧɟɮɬɶ»), ɜ ɝ. ɂɲɢɦɛɚɣ ( ɈɈɈ «ɂɲɢɦɛɚɣɫɤɢɣ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɣ 
ɯɢɦɢɱɟɫɤɢɣ ɡɚɜɨɞ ɤɚɬɚɥɢɡɚɬɨɪɨɜ», KNT GROUP), ɜ ɝ. ɇɨɜɨɫɢɛɢɪɫɤɟ (ɈȺɈ 
«ɇɨɜɨɫɢɛɢɪɫɤɢɣ ɡɚɜɨɞ ɯɢɦɤɨɧɰɟɧɬɪɚɬɨɜ») ɢ ɞɪ. 

Ɉɫɧɨɜɧɵɟ ɮɚɤɬɨɪɵ, ɜɥɢɹɸɳɢɟ ɧɚ ɩɪɨɰɟɫɫ: 

ɋɵɪɶɟ. ȼ ɫɵɪɶɟ, ɩɨɫɬɭɩɚɸɳɟɦ ɧɚ ɭɫɬɚɧɨɜɤɭ ɝɢɞɪɨɨɱɢɫɬɤɢ, ɫɨɞɟɪɠɚɧɢɟ ɜɥɚɝɢ ɧɟ 
ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ 0,02 – 0,03 % (ɦɚɫ.), ɬɚɤ ɤɚɤ ɨɧɨ ɜɥɢɹɟɬ ɧɚ ɩɪɨɱɧɨɫɬɶ ɤɚɬɚɥɢɡɚɬɨɪɚ, 
ɭɫɢɥɢɜɚɟɬ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɤɨɪɪɨɡɢɢ. ɋɵɪɶɟ ɧɟ ɞɨɥɠɧɨ ɫɨɞɟɪɠɚɬɶ ɦɟɯɚɧɢɱɟɫɤɢɯ 
ɩɪɢɦɟɫɟɣ, ɬɚɤ ɤɚɤ, ɩɨɩɚɞɚɹ ɜ ɪɟɚɤɬɨɪ, ɨɧɢ ɫɤɚɩɥɢɜɚɸɬɫɹ ɧɚ ɤɚɬɚɥɢɡɚɬɨɪɟ, ɫɧɢɠɚɹ ɬɟɦ 
ɫɚɦɵɦ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɟɝɨ ɪɚɛɨɬɵ. ȼɨ ɢɡɛɟɠɚɧɢɟ ɩɨɥɢɤɨɧɞɟɧɫɚɰɢɢ ɧɟɩɪɟɞɟɥɶɧɵɯ ɢ 
ɤɢɫɥɨɪɨɞɧɵɯ ɫɨɟɞɢɧɟɧɢɣ, ɫɨɞɟɪɠɚɳɢɯɫɹ ɜ ɫɵɪɶɟ, ɡɚ ɫɱɟɬ ɤɨɧɬɚɤɬɚ ɩɨɫɥɟɞɧɟɝɨ ɫ 
ɤɢɫɥɨɪɨɞɨɦ ɜɨɡɞɭɯɚ, ɫɧɚɛɠɟɧɢɟ ɭɫɬɚɧɨɜɨɤ ɝɢɞɪɨɨɱɢɫɬɤɢ ɫɵɪɶɟɦ ɫɥɟɞɭɟɬ 
ɨɪɝɚɧɢɡɨɜɵɜɚɬɶ ɩɨ ɫɯɟɦɟ ɩɪɹɦɨɝɨ ɩɢɬɚɧɢɹ ɢɥɢ ɯɪɚɧɢɬɶ ɟɝɨ ɜ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɫɵɪɶɟɜɵɯ 
ɩɚɪɤɚɯ ɜ ɪɟɡɟɪɜɭɚɪɚɯ ɩɨɞ «ɩɨɞɭɲɤɨɣ» ɢɧɟɪɬɧɨɝɨ ɝɚɡɚ. Ʉɨɧɬɚɤɬ ɫɵɪɶɹ ɫ ɤɢɫɥɨɪɨɞɨɦ 
ɜɨɡɞɭɯɚ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɨɛɪɚɡɨɜɚɧɢɸ ɨɬɥɨɠɟɧɢɣ ɜ ɫɢɫɬɟɦɟ ɪɟɚɤɬɨɪɧɨɝɨ ɛɥɨɤɚ 
(ɬɟɩɥɨɨɛɦɟɧɧɢɤɚɯ, ɤɨɦɩɪɟɫɫɨɪɚɯ, ɪɟɚɤɬɨɪɚɯ). 

Ɍɟɦɩɟɪɚɬɭɪɚ. Ɉɩɬɢɦɚɥɶɧɵɦ ɞɥɹ ɪɟɚɤɰɢɢ ɝɢɞɪɨɨɱɢɫɬɤɢ ɹɜɥɹɟɬɫɹ ɢɧɬɟɪɜɚɥ 
ɬɟɦɩɟɪɚɬɭɪ 260–420ºɋ. ɇɢɠɟ 260ºɋ ɪɟɚɤɰɢɹ ɨɛɟɫɫɟɪɢɜɚɧɢɹ ɩɪɨɬɟɤɚɟɬ ɫɥɚɛɨ, ɜɵɲɟ 
420ºɋ ɭɫɢɥɢɜɚɸɬɫɹ ɪɟɚɤɰɢɢ ɤɪɟɤɢɧɝɚ ɢ ɤɨɤɫɨɜɚɧɢɹ. ɉɪɢ ɪɚɛɨɬɟ ɭɫɬɚɧɨɜɤɢ ɜ ɤɨɧɰɟ 
ɩɪɨɛɟɝɚ ɤɚɬɚɥɢɡɚɬɨɪɚ ɩɨɞɞɟɪɠɢɜɚɸɬ ɛɨɥɟɟ ɜɵɫɨɤɭɸ ɬɟɦɩɟɪɚɬɭɪɭ, ɬɚɤ ɤɚɤ ɩɨɜɵɲɟɧɢɟ 
ɬɟɦɩɟɪɚɬɭɪɵ ɤɨɦɩɟɧɫɢɪɭɟɬ ɩɚɞɟɧɢɟ ɚɤɬɢɜɧɨɫɬɢ ɤɚɬɚɥɢɡɚɬɨɪɚ. 
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Ⱦɚɜɥɟɧɢɟ. Ɉɛɳɟɟ ɞɚɜɥɟɧɢɟ ɜ ɫɢɫɬɟɦɟ ɤɨɥɟɛɥɟɬɫɹ ɨɬ 2,5 ɞɨ 6 Ɇɉɚ, ɩɚɪɰɢɚɥɶɧɨɟ 
ɞɚɜɥɟɧɢɟ ɜɨɞɨɪɨɞɚ ɫɨɫɬɚɜɥɹɟɬ 1,5÷3,7 Ɇɉɚ. ɋ ɭɬɹɠɟɥɟɧɢɟɦ ɫɵɪɶɹ ɜɨɡɪɚɫɬɚɟɬ 
ɫɨɞɟɪɠɚɧɢɟ ɜ ɧɟɦ ɧɟɩɪɟɞɟɥɶɧɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ, ɚ ɡɧɚɱɢɬ ɢ ɩɚɪɰɢɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ 
ɜɨɞɨɪɨɞɚ ɜ ɜɨɞɨɪɨɞɫɨɞɟɪɠɚɳɟɦ ɝɚɡɟ ɧɚ ɜɯɨɞɟ ɜ ɪɟɚɤɬɨɪ ɞɨɥɠɧɨ ɭɜɟɥɢɱɢɜɚɬɶɫɹ, ɱɬɨ 
ɩɪɢɜɨɞɢɬ ɤ ɭɥɭɱɲɟɧɢɸ ɫɬɟɩɟɧɢ ɨɱɢɫɬɤɢ ɫɵɪɶɹ, ɭɦɟɧɶɲɟɧɢɸ ɤɨɤɫɨɨɛɪɚɡɨɜɚɧɢɹ, 
ɭɜɟɥɢɱɟɧɢɸ ɫɪɨɤɚ ɫɥɭɠɛɵ ɤɚɬɚɥɢɡɚɬɨɪɚ. 

Ʉɪɚɬɧɨɫɬɶ ɩɨɞɚɱɢ (ɰɢɪɤɭɥɹɰɢɢ) ɜɨɞɨɪɨɞɫɨɞɟɪɠɚɳɟɝɨ ɝɚɡɚ ɤɨɥɟɛɥɟɬɫɹ ɩɪɢ 0 ºɋ 
ɢ 0,1 Ɇɉɚ ɨɬ 200 ɞɨ 700 ɨɛɴɟɦɨɜ ɝɚɡɚ ɤ ɨɞɧɨɦɭ ɨɛɴɟɦɭ ɫɵɪɶɹ. 

ɉɪɢ ɝɢɞɪɨɨɱɢɫɬɤɟ ɞɢɫɬɢɥɥɹɬɨɜ ɫ ɜɵɫɨɤɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɧɟɩɪɟɞɟɥɶɧɵɯ 
ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɢɥɢ ɫɦɨɥɢɫɬɵɯ ɜɟɳɟɫɬɜ, ɧɚɩɪɢɦɟɪ, ɞɢɡɟɥɶɧɵɯ ɮɪɚɤɰɢɣ ɤɨɤɫɨɜɚɧɢɹ ɢɥɢ 
ɜɚɤɭɭɦɧɨɝɨ ɝɚɡɨɣɥɹ, ɫɨɨɬɧɨɲɟɧɢɟ ɰɢɪɤɭɥɹɰɢɨɧɧɨɝɨ ɝɚɡɚ ɢ ɫɵɪɶɹ ɧɚɢɛɨɥɶɲɟɟ. 
ɉɨɜɵɲɟɧɢɟ ɤɪɚɬɧɨɫɬɢ ɰɢɪɤɭɥɹɰɢɢ ɫɩɨɫɨɛɫɬɜɭɟɬ ɭɜɟɥɢɱɟɧɢɸ ɞɥɢɬɟɥɶɧɨɫɬɢ 
ɛɟɡɪɟɝɟɧɟɪɚɰɢɨɧɧɨɝɨ ɩɪɨɛɟɝɚ ɭɫɬɚɧɨɜɤɢ. 

Ɉɛɴɟɦɧɚɹ ɫɤɨɪɨɫɬɶ ɤɨɥɟɛɥɟɬɫɹ ɨɬ 1 ɞɨ 10 ɱ-1 ɢ ɡɚɜɢɫɢɬ ɤɚɤ ɨɬ ɤɚɱɟɫɬɜɚ 
ɢɫɯɨɞɧɨɝɨ ɫɵɪɶɹ, ɬɚɤ ɢ ɨɬ ɬɪɟɛɭɟɦɨɣ ɫɬɟɩɟɧɢ ɨɱɢɫɬɤɢ. ɉɪɢ ɨɱɢɫɬɤɟ ɩɪɹɦɨɝɨɧɧɨɝɨ 
ɛɟɧɡɢɧɚ ɨɛɴɟɦɧɚɹ ɫɤɨɪɨɫɬɶ ɫɨɫɬɚɜɥɹɟɬ 5 ɱ-1, ɩɪɢ ɨɱɢɫɬɤɟ ɜɚɤɭɭɦɧɨɝɨ ɝɚɡɨɣɥɹ – 1 ɱ-1. 

Ɍɟɩɥɨɜɨɣ ɷɮɮɟɤɬ ɪɟɚɤɰɢɢ. Ɋɟɚɤɰɢɹ ɝɢɞɪɢɪɨɜɚɧɢɹ ɧɟɩɪɟɞɟɥɶɧɵɯ, 
ɚɪɨɦɚɬɢɱɟɫɤɢɯ ɢ ɫɟɪɨɫɨɞɟɪɠɚɳɢɯ ɫɨɟɞɢɧɟɧɢɣ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɜɵɞɟɥɟɧɢɟɦ ɬɟɩɥɨɬɵ. 
ɉɪɢ ɝɢɞɪɨɨɱɢɫɬɤɟ ɥɟɝɤɢɯ ɩɪɹɦɨɝɨɧɧɵɯ ɬɨɩɥɢɜ – ɛɟɧɡɢɧɚ, ɤɟɪɨɫɢɧɚ, ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ 
– ɬɟɩɥɨɜɨɣ ɷɮɮɟɤɬ ɪɟɚɤɰɢɢ ɫɪɚɜɧɢɬɟɥɶɧɨ ɧɟɜɟɥɢɤ ɢ ɫɨɫɬɚɜɥɹɟɬ 70—80 ɤȾɠ ɧɚ 1 ɤɝ 
ɫɵɪɶɹ. ɉɪɢ ɝɢɞɪɨɨɱɢɫɬɤɟ ɬɨɩɥɢɜ ɫ ɜɵɫɨɤɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɧɟɩɪɟɞɟɥɶɧɵɯ, ɚ ɬɚɤɠɟ 
ɬɹɠɟɥɵɯ ɬɨɩɥɢɜ ɬɟɩɥɨɜɨɣ ɷɮɮɟɤɬ ɪɟɚɤɰɢɢ ɞɨɫɬɢɝɚɟɬ 260–500 ɤȾɠ/ɤɝ. 

Ⱦɥɹ ɨɬɜɨɞɚ ɢɡɛɵɬɨɱɧɨɣ ɬɟɩɥɨɬɵ ɢɡ ɪɟɚɤɰɢɨɧɧɨɣ ɡɨɧɵ ɩɪɢɦɟɧɹɸɬ ɩɨɞɚɱɭ ɜ 
ɪɟɚɤɬɨɪ ɦɟɠɞɭ ɫɥɨɹɦɢ ɤɚɬɚɥɢɡɚɬɨɪɚ ɯɨɥɨɞɧɨɝɨ ɰɢɪɤɭɥɹɰɢɨɧɧɨɝɨ ɝɚɡɚ ɢɥɢ ɫɦɟɫɢ 
ɯɨɥɨɞɧɨɝɨ ɝɚɡɚ ɢ ɯɨɥɨɞɧɨɝɨ ɠɢɞɤɨɝɨ ɧɟɫɬɚɛɢɥɶɧɨɝɨ ɩɪɨɞɭɤɬɚ ɝɢɞɪɨɨɱɢɫɬɤɢ 
(ɝɢɞɪɨɝɟɧɢɡɚɬɚ). 

Ɋɚɫɯɨɞ ɜɨɞɨɪɨɞɚ. ȼɨɞɨɪɨɞ ɩɪɢ ɝɢɞɪɨɨɱɢɫɬɤɟ ɪɚɫɯɨɞɭɟɬɫɹ ɧɚ ɝɢɞɪɢɪɨɜɚɧɢɟ, 
ɪɚɫɬɜɨɪɟɧɢɟ ɢ ɨɬɞɭɜ. Ɋɚɫɯɨɞ ɜɨɞɨɪɨɞɚ ɧɚ ɝɢɞɪɢɪɨɜɚɧɢɟ ɡɚɜɢɫɢɬ ɜ ɧɚɢɛɨɥɶɲɟɣ ɫɬɟɩɟɧɢ 
ɨɬ ɫɨɞɟɪɠɚɧɢɹ ɧɟɩɪɟɞɟɥɶɧɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ, ɚ ɬɚɤɠɟ ɫɦɨɥ ɜ ɫɵɪɶɟ ɢ ɤɨɥɟɛɥɟɬɫɹ ɨɬ 0,1 
% ɧɚ ɩɪɹɦɨɝɨɧɧɵɣ ɛɟɧɡɢɧ ɞɨ 1,3 % ɧɚ ɛɟɧɡɢɧ ɤɨɤɫɨɜɚɧɢɹ ɢɥɢ ɜɚɤɭɭɦɧɵɣ ɝɚɡɨɣɥɶ. 
ɉɨɬɟɪɢ ɜɨɞɨɪɨɞɚ ɧɚ ɪɚɫɬɜɨɪɟɧɢɟ ɜ ɠɢɞɤɢɯ ɩɪɨɞɭɤɬɚɯ ɪɟɚɤɰɢɢ ɜɨɡɪɚɫɬɚɸɬ ɫ 
ɭɜɟɥɢɱɟɧɢɟɦ ɦɨɥɟɤɭɥɹɪɧɨɣ ɦɚɫɫɵ ɨɱɢɳɚɟɦɨɝɨ ɩɪɨɞɭɤɬɚ ɢ ɨɛɳɟɝɨ ɞɚɜɥɟɧɢɹ ɜ ɫɢɫɬɟɦɟ. 

ȼ ɩɪɨɰɟɫɫɟ ɝɢɞɪɨɨɱɢɫɬɤɢ ɢɫɩɨɥɶɡɭɸɬ ɧɟ ɱɢɫɬɵɣ ɜɨɞɨɪɨɞ, ɚ ɝɚɡ, ɜ ɤɨɬɨɪɨɦ 
ɨɛɴɟɦɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɜɨɞɨɪɨɞɚ ɫɨɫɬɚɜɥɹɟɬ 50–95%, ɨɫɬɚɥɶɧɭɸ ɱɚɫɬɶ ɫɨɫɬɚɜɥɹɸɬ 
ɦɟɬɚɧ, ɷɬɚɧ, ɩɪɨɩɚɧ ɢ ɛɭɬɚɧ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɟɚɤɰɢɣ ɝɢɞɪɨɨɱɢɫɬɤɢ ɜɨɞɨɪɨɞ ɩɨɝɥɨɳɚɟɬɫɹ, 
ɨɛɪɚɡɭɸɬɫɹ ɭɝɥɟɜɨɞɨɪɨɞɧɵɟ ɝɚɡɵ, ɫɟɪɨɜɨɞɨɪɨɞ ɢ ɜɨɞɚ. ɉɨɷɬɨɦɭ ɫɨɞɟɪɠɚɧɢɟ ɜɨɞɨɪɨɞɚ 
ɜ ɜɨɞɨɪɨɞɫɨɞɟɪɠɚɳɟɦ ɝɚɡɟ ɧɚ ɜɯɨɞɟ ɜ ɪɟɚɤɬɨɪ ɜɵɲɟ, ɱɟɦ ɧɚ ɜɵɯɨɞɟ. 

ȼ ɩɪɨɰɟɫɫɟ ɝɢɞɪɨɨɱɢɫɬɤɢ ɞɢɡɟɥɶɧɵɯ ɬɨɩɥɢɜ ɜɵɞɟɥɹɟɬɫɹ ɡɧɚɱɢɬɟɥɶɧɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ɝɚɡɨɜ ɪɚɡɥɨɠɟɧɢɹ – ɞɨ 2,8% (ɦɚɫ.), ɩɨɷɬɨɦɭ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 
ɜɨɞɨɪɨɞɨɫɨɞɟɪɠɚɳɟɝɨ ɝɚɡɚ ɫ ɫɨɞɟɪɠɚɧɢɟɦ ɜɨɞɨɪɨɞɚ ɩɪɢɦɟɪɧɨ 80,0 % (ɨɛ.) ɩɨɹɜɥɹɟɬɫɹ 
ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɨɬɞɭɜɟ ɝɚɡɚ. ɉɚɪɰɢɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɫɜɹɡɚɧɨ ɫ ɫɨɫɬɚɜɨɦ 
ɜɨɞɨɪɨɞɨɫɨɞɟɪɠɚɳɟɝɨ ɝɚɡɚ, ɤɨɬɨɪɵɣ ɩɨɞɚɟɬɫɹ ɜ ɪɟɚɤɬɨɪ. 

ɉɪɨɦɵɲɥɟɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɝɢɞɪɨɨɱɢɫɬɤɢ ɧɟɮɬɹɧɨɝɨ ɫɵɪɶɹ 

ɉɪɨɦɵɲɥɟɧɧɵɟ ɭɫɬɚɧɨɜɤɢ ɝɢɞɪɨɨɱɢɫɬɤɢ ɧɟɮɬɹɧɨɝɨ ɫɵɪɶɹ ɜɤɥɸɱɚɸɬ ɫɥɟɞɭɸɳɢɟ 
ɛɥɨɤɢ: 

ɚ) ɩɨɞɝɨɬɨɜɤɢ ɫɵɪɶɹ; 
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ɛ) ɪɟɚɤɬɨɪɧɵɣ; 
ɜ) ɫɟɩɚɪɚɰɢɢ ɝɚɡɨɩɪɨɞɭɤɬɨɜɨɣ ɫɦɟɫɢ ɫ ɜɵɞɟɥɟɧɢɟɦ ȼɋȽ; 
ɝ) ɨɱɢɫɬɤɢ ɰɢɪɤɭɥɢɪɭɸɳɟɝɨ ȼɋȽ ɢ ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ ɝɚɡɚ ɨɬ ɫɟɪɨɜɨɞɨɪɨɞɚ; 
ɞ) ɤɨɦɩɪɟɫɫɨɪɧɵɣ; 
ɟ) ɫɬɚɛɢɥɢɡɚɰɢɢ ɝɢɞɪɨɝɟɧɢɡɚɬɚ. 
ɍɫɬɚɧɨɜɤɢ ɢɦɟɸɬ ɦɧɨɝɨ ɨɛɳɟɝɨ ɩɨ ɚɩɩɚɪɚɬɭɪɧɨɦɭ ɨɮɨɪɦɥɟɧɢɸ ɢ ɫɯɟɦɚɦ 

ɪɟɚɤɬɨɪɧɵɯ ɛɥɨɤɨɜ, ɪɚɡɥɢɱɚɸɬɫɹ ɠɟ – ɩɨ ɦɨɳɧɨɫɬɹɦ (ɪɚɫɯɨɞɚɦ), ɪɚɡɦɟɪɚɦ ɚɩɩɚɪɚɬɨɜ, 
ɩɚɪɚɦɟɬɪɚɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɢ ɫɯɟɦɚɦ ɫɟɤɰɢɣ ɫɟɩɚɪɚɰɢɢ ɢ ɫɬɚɛɢɥɢɡɚɰɢɢ 
ɝɢɞɪɨɝɟɧɢɡɚɬɨɜ. ɇɚ ɪɢɫɭɧɤɟ 2.49 ɩɪɢɜɟɞɟɧɢɟ ɛɥɨɤ-ɫɯɟɦɚ ɩɪɨɰɟɫɫɚ ɝɢɞɪɨɨɱɢɫɬɤɢ. 

ȼɨɞɨɪɨɞɫɨɞɟɪɠɚɳɢɣ ɝɚɡ 
(ȼɋȽ) ɢɡ ɡɚɜɨɞɫɤɨɣ ɫɟɬɢ

ɉɨɞɝɨɬɨɜɤɚ ɫɵɪɶɹ 
ɞɥɹ ɝɢɞɪɨɨɱɢɫɬɤɢ 

(ɫɦɟɲɟɧɢɟ, 

ɩɨɞɨɝɪɟɜ)

ɋɵɪɶɟ

Ⱦɵɦɨɜɵɟ ɝɚɡɵ

Ƚɢɞɪɨɨɱɢɫɬɤɚ 
ɞɢɡɟɥɶɧɨɣ ɮɪɚɤɰɢɢ

ȼɵɞɟɥɟɧɢɟ ɝɚɡɚ ɢɡ 
ɝɢɞɪɨɝɟɧɢɡɚɬɚ 

ɫɟɩɚɪɚɰɢɟɣ

ɇɟɫɬɚɛɢɥɶɧɵɣ 
ɝɢɞɪɨɝɟɧɢɡɚɬ

Ɏɪɚɤɰɢɨɧɢɪɨɜɚɧɢɟ 
ɝɢɞɪɨɝɟɧɢɡɚɬɚ

Ⱦɟɝɚɡɢɪɨɜɚɧɧɵɣ 
ɝɢɞɪɨɝɟɧɢɡɚɬ

Ɉɱɢɫɬɤɚ ȼɋȽ ɨɬ 
ɫɟɪɨɜɨɞɨɪɨɞɚ

Ɇɨɧɨɷɬɚɧɨɥɚɦɢɧ 
(ɆɗȺ)

Ɉɱɢɳɟɧɧɵɣ ȼɋȽ

Ɉɱɢɫɬɤɚ ɝɚɡɚ ɨɬ 
ɫɟɪɨɜɨɞɨɪɨɞɚ

ɍɝɥɟɜɨɞɨɪɨɞɧɵɣ
ɝɚɡ

Ɇɨɧɨɷɬɚɧɨɥɚɦɢɧ 
(ɆɗȺ)

Ɍɨɩɥɢɜɧɵɣ
ɝɚɡ

Ɉɬɪɚɛɨɬɚɧɧɵɣ ɆɗȺɈɬɪɚɛɨɬɚɧɧɵɣ ɆɗȺ

Ȼɟɧɡɢɧ 
ɝɢɞɪɨɨɱɢɫɬɤɢ 

(ɮɪ. ɇɄ-180 ɋ)

Ɍɨɩɥɢɜɧɵɣ ɝɚɡ 
ɢɡ ɫɟɬɢ ɡɚɜɨɞɚ

ȼɋȽ

ɋɬɚɛɢɥɶɧɵɣ 
ɝɢɞɪɨɝɟɧɢɡɚɬ

Ʉɢɫɥɵɟ ɫɬɨɤɢ

 
Ɋɢɫɭɧɨɤ 2.49 – Ȼɥɨɤ-ɫɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɝɢɞɪɨɨɱɢɫɬɤɢ 

 

ȼ ɫɯɟɦɟ ɫ ɰɢɪɤɭɥɹɰɢɟɣ ȼɋȽ ɥɟɝɤɨ ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ ɩɨɫɬɨɹɧɧɨɟ ɫɨɨɬɧɨɲɟɧɢɟ 
ɜɨɞɨɪɨɞ:ɫɵɪɶɟ. ɇɚɥɢɱɢɟ ɰɢɪɤɭɥɹɰɢɨɧɧɨɝɨ ɤɨɦɩɪɟɫɫɨɪɚ ɩɨɡɜɨɥɹɟɬ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɤɚɱɟɫɬɜ ɤɚɬɚɥɢɡɚɬɨɪɚ ɢ ɫɵɪɶɹ, ɤɨɧɰɟɧɬɪɚɰɢɢ ɜɨɞɨɪɨɞɚ ɜ ȼɋȽ ɪɟɝɭɥɢɪɨɜɚɬɶ ɬɪɟɛɭɟɦɭɸ 
ɤɪɚɬɧɨɫɬɶ ɰɢɪɤɭɥɹɰɢɢ ȼɋȽ, ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨɜɨɞɢɬɶ ɝɚɡɨɜɨɡɞɭɲɧɭɸ ɪɟɝɟɧɟɪɚɰɢɸ 
ɤɚɬɚɥɢɡɚɬɨɪɨɜ. 

ɉɪɢɦɟɧɹɟɦɵɟ ɧɚ ɭɫɬɚɧɨɜɤɚɯ ɝɢɞɪɨɨɱɢɫɬɤɢ ɫɯɟɦɵ ɫɬɚɛɢɥɢɡɚɰɢɢ ɝɢɞɪɨɝɟɧɢɡɚɬɨɜ 
(ɨɬɩɚɪɤɨɣ ɜɨɞɹɧɵɦ ɩɚɪɨɦ ɩɪɢ ɧɢɡɤɨɦ ɞɚɜɥɟɧɢɢ ɢɥɢ ɩɨɞɨɝɪɟɬɵɦ ȼɋȽ ɩɪɢ ɩɨɜɵɲɟɧɧɨɦ 



ɂɌɋ 30–2017 

158 

ɞɚɜɥɟɧɢɢ, ɫ ɩɨɞɨɝɪɟɜɨɦ ɧɢɡɚ ɫɬɚɛɢɥɢɡɚɰɢɨɧɧɨɣ ɤɨɥɨɧɧɵ «ɝɨɪɹɱɟɣ ɫɬɪɭɟɣ» ɱɟɪɟɡ ɩɟɱɶ 
ɢɥɢ ɪɢɛɨɣɥɟɪ; ɩɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɝɢɞɪɨɨɱɢɫɬɤɟ ɦɚɫɥɹɧɵɯ ɞɢɫɬɢɥɥɹɬɨɜ – ɫ 
ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɪɚɡɝɨɧɤɨɣ ɩɨɞ ɜɚɤɭɭɦɨɦ) ɪɚɡɥɢɱɚɸɬɫɹ ɩɨ ɮɪɚɤɰɢɨɧɧɨɦɭ ɫɨɫɬɚɜɭ 
ɫɵɪɶɹ, ɪɟɫɭɪɫɚɦ ȼɋȽ ɢ ɜɨɞɹɧɨɝɨ ɩɚɪɚ ɢ ɬ.ɞ. 

ɇɚ ɇɉɁ ɪɟɝɟɧɟɪɢɪɭɸɬ ɧɚɫɵɳɟɧɧɵɣ ɪɚɫɬɜɨɪ ɦɨɧɨɷɬɚɧɨɥɚɦɢɧɚ (ɚɛɫɨɪɛɟɧɬ 
ɫɟɪɨɨɱɢɫɬɤɢ ȼɋȽ ɨɬ ɇ2S) ɥɢɛɨ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɫɚɦɨɣ ɭɫɬɚɧɨɜɤɟ ɝɢɞɪɨɨɱɢɫɬɤɢ, ɥɢɛɨ 
– ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨ ɜ ɨɛɳɟɡɚɜɨɞɫɤɨɦ ɭɡɥɟ. 

Ƚɢɞɪɨɨɱɢɫɬɤɭ ɩɪɹɦɨɝɨɧɧɵɯ ɛɟɧɡɢɧɨɜɵɯ ɮɪɚɤɰɢɣ ɨɫɭɳɟɫɬɜɥɹɸɬ ɧɚ ɫɟɤɰɢɹɯ 
ɝɢɞɪɨɨɱɢɫɬɤɢ ɭɫɬɚɧɨɜɨɤ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɪɢɮɨɪɦɢɧɝɚ. 

Ⱦɥɹ ɝɢɞɪɨɨɱɢɫɬɤɢ ɪɟɚɤɬɢɜɧɵɯ ɬɨɩɥɢɜ ɢɫɩɨɥɶɡɭɸɬ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɟ 
ɭɫɬɚɧɨɜɤɢ, ɚ ɬɚɤɠɟ ɫɟɤɰɢɢ ɝɢɞɪɨɨɱɢɫɬɤɢ ɤɟɪɨɫɢɧɚ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɭɫɬɚɧɨɜɤɢ. 

Ƚɢɞɪɨɨɱɢɫɬɤɭ ɩɪɹɦɨɝɨɧɧɵɯ ɞɢɡɟɥɶɧɵɯ ɮɪɚɤɰɢɣ ɜ Ɋɨɫɫɢɢ ɩɪɨɜɨɞɹɬ ɧɚ ɭɫɬɚɧɨɜɤɚɯ 
ɬɢɩɚ Ʌ-24-6, Ʌ-24-7, Ʌɑ-24-7, Ʌɑ-24-2000 ɢ ɫɟɤɰɢɹɯ ɝɢɞɪɨɨɱɢɫɬɤɢ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ 
ɭɫɬɚɧɨɜɤɢ ɅɄ-6ɭ. 

 

2.12.1 Ƚɢɞɪɨɨɱɢɫɬɤɚ ɛɟɧɡɢɧɨɜɵɯ ɮɪɚɤɰɢɣ 

 

ɋɭɳɟɫɬɜɭɸɬ ɞɜɚ ɧɚɩɪɚɜɥɟɧɢɹ ɜ ɝɢɞɪɨɨɱɢɫɬɤɟ ɛɟɧɡɢɧɨɜɵɯ ɮɪɚɤɰɢɣ – 

ɝɢɞɪɨɨɱɢɫɬɤɚ ɩɪɹɦɨɝɨɧɧɵɯ ɛɟɧɡɢɧɨɜɵɯ ɮɪɚɤɰɢɣ (ɧɚɮɬɵ) ɢ ɝɢɞɪɢɪɨɜɚɧɢɟ ɛɟɧɡɢɧɨɜ 
ɜɬɨɪɢɱɧɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ, ɚ ɢɦɟɧɧɨ ɬɟɪɦɢɱɟɫɤɢɯ ɢ ɬɟɪɦɨɤɚɬɚɥɢɬɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ 
(ɤɨɤɫɨɜɚɧɢɹ, ɜɢɫɛɪɟɤɢɧɝɚ, ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ ɢ ɞɪ.) 

Ƚɢɞɪɨɨɱɢɫɬɤɚ ɩɪɹɦɨɝɨɧɧɵɯ ɛɟɧɡɢɧɨɜɵɯ ɮɪɚɤɰɢɣ: 
ɇɚ ɪɢɫɭɧɤɟ 2.50 ɩɪɟɞɫɬɚɜɥɟɧɚ ɩɪɢɧɰɢɩɢɚɥɶɧɚɹ ɬɟɯɧɨɥɨɝɢɹ ɝɢɞɪɨɨɱɢɫɬɤɢ 

ɛɟɧɡɢɧɨɜɵɯ ɮɪɚɤɰɢɣ ɧɚ ɫɬɚɞɢɢ ɩɨɞɝɨɬɨɜɤɢ ɫɵɪɶɹ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɪɢɮɨɪɦɢɧɝɚ. 
ȼ ɛɥɨɤɟ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɩɪɨɰɟɫɫɵ: ɝɢɞɪɨɨɱɢɫɬɤɚ ɫɵɪɶɹ ɨɬ ɫɟɪɵ, 

ɨɬɩɚɪɤɚ ɫɟɪɨɜɨɞɨɪɨɞɚ ɢ ɜɨɞɵ ɢɡ ɝɢɞɪɨɝɟɧɢɡɚɬɚ, ɨɱɢɫɬɤɚ ɰɢɪɤɭɥɹɰɢɨɧɧɨɝɨ ɢ 
ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ ɝɚɡɚ ɢɡ ɝɢɞɪɨɝɟɧɢɡɚɬɚ, ɨɱɢɫɬɤɚ ɰɢɪɤɭɥɹɰɢɨɧɧɨɝɨ ɢ ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ 
ɝɚɡɚ ɨɬ ɫɟɪɨɜɨɞɨɪɨɞɚ, ɪɟɝɟɧɟɪɚɰɢɹ ɪɚɫɬɜɨɪɚ ɦɨɧɨɷɬɚɧɨɥɚɦɢɧɚ (ɆɗȺ). 

ɋɵɪɶɟ ɢɡ ɪɟɡɟɪɜɭɚɪɧɨɝɨ ɩɚɪɤɚ ɱɟɪɟɡ ɮɢɥɶɬɪ ɩɨɫɬɭɩɚɟɬ ɧɚ ɩɪɢɟɦ ɧɚɫɨɫɚ, 
ɤɨɬɨɪɵɦ ɩɨɞɚɟɬɫɹ ɧɚ ɫɦɟɲɟɧɢɟ ɫ ɰɢɪɤɭɥɹɰɢɨɧɧɵɦ ɜɨɞɨɪɨɞɫɨɞɟɪɠɚɳɢɦ ɝɚɡɨɦ ɛɥɨɤɚ 
ɝɢɞɪɨɨɱɢɫɬɤɢ. Ƚɚɡɨɫɵɪɶɟɜɚɹ ɫɦɟɫɶ (ɫɵɪɶɟ ɢ ɰɢɪɤɭɥɹɰɢɨɧɧɵɣ ɜɨɞɨɪɨɞɫɨɞɟɪɠɚɳɢɣ ɝɚɡ) 
ɩɪɨɯɨɞɢɬ ɦɟɠɬɪɭɛɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ 3, ɩɨɫɬɭɩɚɟɬ ɜ ɞɜɭɯɩɨɬɨɱɧɵɣ 
ɡɦɟɟɜɢɤ ɤɨɧɜɟɤɰɢɨɧɧɨɣ ɤɚɦɟɪɵ ɩɟɱɢ 2, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ ɟɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɧɚɝɪɟɜ ɡɚ 
ɫɱɟɬ ɬɟɩɥɚ ɭɯɨɞɹɳɢɯ ɞɵɦɨɜɵɯ ɝɚɡɨɜ. Ⱦɚɥɟɟ ɞɜɭɦɹ ɩɨɬɨɤɚɦɢ ɝɚɡɨɫɵɪɶɟɜɚɹ ɫɦɟɫɶ 
ɩɨɫɬɭɩɚɟɬ ɜ ɤɚɦɟɪɭ ɪɚɞɢɚɰɢɢ ɩɟɱɢ 2, ɝɞɟ ɧɚɝɪɟɜɚɟɬɫɹ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ ɧɟ ɜɵɲɟ 360°ɋ. 
ɇɚɝɪɟɬɚɹ ɜ ɩɟɱɢ ɝɚɡɨɫɵɪɶɟɜɚɹ ɫɦɟɫɶ ɩɨɫɬɭɩɚɟɬ ɜ ɩɟɪɜɵɣ ɪɟɚɤɬɨɪ ɝɢɞɪɨɨɱɢɫɬɤɢ 1, ɚ 
ɡɚɬɟɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɜɨ ɜɬɨɪɨɣ ɪɟɚɤɬɨɪ. ȼ ɤɚɱɟɫɬɜɟ ɬɨɩɥɢɜɚ ɞɥɹ ɩɟɱɢ 2 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɬɨɩɥɢɜɧɵɣ ɝɚɡ, ɠɢɞɤɨɟ ɬɨɩɥɢɜɨ (ɦɚɡɭɬ) ɢɫɩɨɥɶɡɭɟɬɫɹ ɬɨɥɶɤɨ ɤɚɤ 
ɪɟɡɟɪɜɧɨɟ. 

ɂɡ ɪɟɚɤɬɨɪɚ 1 ɝɚɡɨɩɪɨɞɭɤɬɨɜɚɹ ɫɦɟɫɶ ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ ɧɟ ɜɵɲɟ 400°ɋ ɜ ɤɚɱɟɫɬɜɟ 
ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɩɨɫɬɭɩɚɟɬ ɜ ɬɪɭɛɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ ɩɨɞɨɝɪɟɜɚɬɟɥɹ (ɪɢɛɨɣɥɟɪɚ) 7 
ɨɬɩɚɪɧɨɣ ɤɨɥɨɧɧɵ 6 ɢ ɞɚɥɟɟ ɩɪɨɯɨɞɢɬ ɜ ɬɪɭɛɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ 3 ɢ 
ɞɚɥɟɟ ɱɟɪɟɡ ɫɢɫɬɟɦɭ ɯɨɥɨɞɢɥɶɧɢɤɨɜ 4 ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ ɧɟ ɜɵɲɟ 40°ɋ, ɩɨɫɬɭɩɚɟɬ ɜ 
ɫɟɩɚɪɚɬɨɪ 5. ɋɭɳɟɫɬɜɭɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɝɨ ɢ ɩɚɪɚɥɥɟɥɶɧɨɝɨ 
ɩɨɞɤɥɸɱɟɧɢɹ ɫɢɫɬɟɦɵ ɜɨɞɹɧɵɯ ɯɨɥɨɞɢɥɶɧɢɤɨɜ, ɚ ɬɚɤɠɟ ɫɯɟɦɚ ɢɯ ɛɚɣɩɚɫɢɪɨɜɚɧɢɹ. 
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Ɋɢɫɭɧɨɤ 2.50 – Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɛɥɨɤɚ ɝɢɞɪɨɨɱɢɫɬɤɢ ɛɟɧɡɢɧɚ ɭɫɬɚɧɨɜɤɢ 

ɪɢɮɨɪɦɢɧɝɚ: 
1 – ɪɟɚɤɬɨɪ; 2 – ɫɟɤɰɢɨɧɧɚɹ ɩɟɱɶ; 3– ɬɟɩɥɨɨɛɦɟɧɧɢɤ; 4 – ɯɨɥɨɞɢɥɶɧɢɤ; 5—ɫɟɩɚɪɚɬɨɪ;  

6– ɨɬɩɚɪɧɚɹ ɤɨɥɨɧɧɚ; 7—ɪɢɛɨɣɥɟɪ; 8 —ɟɦɤɨɫɬɶ ɞɥɹ ɪɟɝɟɧɟɪɢɪɨɜɚɧɧɨɝɨ ɪɚɫɬɜɨɪɚ ɆɗȺ; 
9– ɧɚɫɨɫ; 10– ɨɬɝɨɧɧɚɹ ɤɨɥɨɧɧɚ; 11 – ɞɟɝɚɡɚɬɨɪ; 12 – ɚɛɫɨɪɛɟɪ ɞɥɹ ɨɱɢɫɬɤɢ ɝɚɡɨɜ;  

13 – ɤɨɦɩɪɟɫɫɨɪ; 
I – ɫɵɪɶɟ (ɩɪɹɦɨɝɨɧɧɵɣ ɛɟɧɡɢɧ); II – ɜɨɞɨɪɨɞɫɨɞɟɪɠɚɳɢɣ ɝɚɡ; III – ɝɢɞɪɨɨɱɢɳɟɧɧɵɣ 

ɛɟɧɡɢɧ; IV – ɫɟɪɨɜɨɞɨɪɨɞ; V – ɜɨɞɨɪɨɞɫɨɞɟɪɠɚɳɢɣ ɝɚɡ ɜ ɡɚɜɨɞɫɤɭɸ ɫɟɬɶ;  
VI – ɭɝɥɟɜɨɞɨɪɨɞɧɵɣ ɝɚɡ 

 

ȼ ɫɟɩɚɪɚɬɨɪɟ 5 ɩɪɨɢɫɯɨɞɢɬ ɪɚɡɞɟɥɟɧɢɟ ɩɪɨɞɭɤɬɨɜ ɪɟɚɤɰɢɢ ɧɚ 
ɜɨɞɨɪɨɞɫɨɞɟɪɠɚɳɢɣ ɝɚɡ ɢ ɠɢɞɤɭɸ ɮɚɡɭ (ɧɟɫɬɚɛɢɥɶɧɵɣ ɝɢɞɪɨɝɟɧɢɡɚɬ). 

ȼɨɞɨɪɨɞɨɫɨɞɟɪɠɚɳɢɣ ɝɚɡ ɢɡ 5 ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɩɪɢɟɦɧɵɣ ɫɟɩɚɪɚɬɨɪ, ɡɚɬɟɦ ɧɚ ɩɪɢɟɦ 
ɤɨɦɩɪɟɫɫɨɪɨɜ 13 ɛɥɨɤɚ ɝɢɞɪɨɨɱɢɫɬɤɢ, ɢ ɩɨɫɥɟ ɫɠɚɬɢɹ ɨɫɧɨɜɧɨɟ ɟɝɨ ɤɨɥɢɱɟɫɬɜɨ ɢɞɟɬ ɧɚ 
ɫɦɟɲɟɧɢɟ ɫ ɫɵɪɶɟɦ ɱɟɪɟɡ ɚɛɫɨɪɛɟɪ 12 (ɫ ɤɪɚɬɧɨɫɬɶɸ ɰɢɪɤɭɥɹɰɢɢ ɧɟ ɦɟɧɟɟ 500 ɧɦ /ɦ 
ɫɵɪɶɹ ɢ ɤɨɧɰɟɧɬɪɚɰɢɟɣ ɜɨɞɨɪɨɞɚ ɧɟ ɦɟɧɟɟ 70 % ɨɛ.), ɚ ɢɡɛɵɬɨɤ ɫɛɪɚɫɵɜɚɟɬɫɹ ɫ 
ɭɫɬɚɧɨɜɤɢ. Ⱦɪɟɧɢɪɨɜɚɧɢɟ ɠɢɞɤɨɣ ɮɚɡɵ ɢɡ 12 ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɤɨɥɨɧɧɭ 10. 

ɀɢɞɤɚɹ ɮɚɡɚ ɚɛɫɨɪɛɟɪɚ 12 – ɧɟɫɬɚɛɢɥɶɧɵɣ ɝɢɞɪɨɝɟɧɢɡɚɬ – ɩɪɨɯɨɞɢɬ ɬɪɭɛɧɨɟ 
ɩɪɨɫɬɪɚɧɫɬɜɨ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ, ɝɞɟ ɩɨɞɨɝɪɟɜɚɟɬɫɹ ɡɚ ɫɱɟɬ ɬɟɩɥɚ ɫɬɚɛɢɥɶɧɨɝɨ 
ɝɢɞɪɨɝɟɧɢɡɚɬɚ – ɧɢɠɧɟɝɨ ɩɪɨɞɭɤɬɚ ɤɨɥɨɧɧɵ 10, ɚ ɡɚɬɟɦ ɩɨɞɚɟɬɫɹ ɧɚ 23-ɸ ɬɚɪɟɥɤɭ 
ɨɬɩɚɪɧɨɣ ɤɨɥɨɧɧɵ 6. Ⱦɥɹ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜɯɨɞɚ ɜ ɤɨɥɨɧɧɭ 6 
ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɛɚɣɩɚɫɢɪɨɜɚɧɢɟ ɩɨɬɨɤɚ ɫɬɚɛɢɥɶɧɨɝɨ ɝɢɞɪɨɝɟɧɢɡɚɬɚ ɩɨɦɢɦɨ 
ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ 7. ɋɭɳɟɫɬɜɭɟɬ ɫɯɟɦɚ ɞɪɟɧɚɠɚ ɨɬɫɬɨɹɜɲɟɣɫɹ ɜ ɨɬɫɬɨɣɧɢɤɟ ɫɟɩɚɪɚɬɨɪɚ 
5 ɜɨɞɵ ɫ ɪɚɫɬɜɨɪɟɧɧɵɦɢ ɜ ɧɟɣ ɯɥɨɪɢɞɚɦɢ, ɫɟɪɨɜɨɞɨɪɨɞɨɦ ɢ ɚɦɦɢɚɤɨɦ ɜ ɫɩɟɰɢɚɥɶɧɭɸ 
ɟɦɤɨɫɬɶ. Ɉɬɤɭɞɚ ɡɚɬɟɦ ɨɧɚ ɞɪɟɧɢɪɭɟɬɫɹ ɜ ɩɪɨɦɤɚɧɚɥɢɡɚɰɢɸ. 

ȼ ɨɬɩɚɪɧɨɣ ɤɨɥɨɧɧɟ 6 ɢɡ ɧɟɫɬɚɛɢɥɶɧɨɝɨ ɝɢɞɪɨɝɟɧɢɡɚɬɚ ɨɬɩɚɪɢɜɚɸɬɫɹ ɥɟɝɤɢɟ 
ɭɝɥɟɜɨɞɨɪɨɞɵ, ɫɟɪɨɜɨɞɨɪɨɞ, ɚɦɦɢɚɤ ɢ ɜɥɚɝɚ. ȼɟɪɯɧɢɣ ɩɪɨɞɭɤɬ ɤɨɥɨɧɧɵ 6 ɩɪɨɯɨɞɢɬ 
ɤɨɧɞɟɧɫɚɬɨɪ-ɯɨɥɨɞɢɥɶɧɢɤ ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ, ɜɨɞɹɧɨɣ ɯɨɥɨɞɢɥɶɧɢɤ ɢ ɩɨɫɬɭɩɚɟɬ ɜ 
ɫɟɩɚɪɚɬɨɪ 5. Ɍɟɦɩɟɪɚɬɭɪɧɵɣ ɪɟɠɢɦ ɤɨɥɨɧɧɵ ɩɨɞɞɟɪɠɢɜɚɸɬ ɫ ɩɨɦɨɳɶɸ 
ɩɨɞɨɝɪɟɜɚɬɟɥɹ, ɨɛɨɝɪɟɜɚɟɦɨɝɨ ɜɨɞɹɧɵɦ ɩɚɪɨɦ. ȼɟɪɯɧɢɟ ɩɪɨɞɭɤɬɵ ɤɨɥɨɧɧɵ 
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(ɫɟɪɨɜɨɞɨɪɨɞ ɢ ɩɚɪɵ ɜɨɞɵ) ɨɯɥɚɠɞɚɸɬɫɹ ɜ ɤɨɧɞɟɧɫɚɬɨɪɟ-ɯɨɥɨɞɢɥɶɧɢɤɟ ɢ ɪɚɡɞɟɥɹɸɬɫɹ 
ɜ ɫɟɩɚɪɚɬɨɪɟ ɧɚ ɫɟɪɨɜɨɞɨɪɨɞ ɢ ɜɨɞɭ. ȼɨɞɚ ɜɨɡɜɪɚɳɚɟɬɫɹ ɜ ɤɨɥɨɧɧɭ ɧɚ ɨɪɨɲɟɧɢɟ. 
ɋɟɪɨɜɨɞɨɪɨɞ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ ɢɥɢ ɫɟɪɵ. ȼɵɜɟɞɟɧɧɵɣ ɢɡ 
ɤɨɥɨɧɧɵ ɪɟɝɟɧɟɪɢɪɨɜɚɧɧɵɣ ɪɚɫɬɜɨɪ ɆɗȺ ɩɨɫɥɟ ɨɯɥɚɠɞɟɧɢɹ ɜ ɬɟɩɥɨɨɛɦɟɧɧɢɤɟ ɢ 
ɯɨɥɨɞɢɥɶɧɢɤɟ ɜɧɨɜɶ ɜɨɡɜɪɚɳɚɟɬɫɹ ɜ ɰɢɤɥ. 

Ʌɟɝɤɢɣ ɛɟɧɡɢɧ ɜɨɡɜɪɚɳɚɟɬɫɹ ɜ ɤɨɥɨɧɧɭ ɧɚ ɨɪɨɲɟɧɢɟ. ɋɟɪɨɜɨɞɨɪɨɞɧɚɹ ɜɨɞɚ 
ɩɟɪɢɨɞɢɱɟɫɤɢ ɫɛɪɚɫɵɜɚɟɬɫɹ ɜ ɫɟɩɚɪɚɬɨɪ ɧɚɫɵɳɟɧɧɨɝɨ ɪɚɫɬɜɨɪɚ ɆɗȺ, ɚ 
ɭɝɥɟɜɨɞɨɪɨɞɧɵɣ ɝɚɡ, ɫɨɞɟɪɠɚɳɢɣ ɫɟɪɨɜɨɞɨɪɨɞ, ɧɚɩɪɚɜɥɹɟɬɫɹ ɧɚ ɨɱɢɫɬɤɭ 15%-ɦ 
ɪɚɫɬɜɨɪɨɦ ɆɗȺ. ɇɚɫɵɳɟɧɧɵɣ ɫɟɪɨɜɨɞɨɪɨɞɨɦ ɪɚɫɬɜɨɪ ɆɗȺ ɢɡ ɚɛɫɨɪɛɟɪɨɜ ɨɱɢɫɬɤɢ 
ɩɨɞɜɟɪɝɚɟɬɫɹ ɞɟɝɚɡɚɰɢɢ, ɧɚɝɪɟɜɚɟɬɫɹ ɜ ɬɟɩɥɨɨɛɦɟɧɧɢɤɟ ɢ ɩɨɫɬɭɩɚɟɬ ɜ ɨɬɝɨɧɧɭɸ ɤɨ-

ɥɨɧɧɭ. 
Ƚɢɞɪɨɝɟɧɢɡɚɬ, ɨɫɜɨɛɨɠɞɟɧɧɵɣ ɨɬ ɫɟɪɨɜɨɞɨɪɨɞɚ, ɚɦɦɢɚɤɚ, ɪɚɫɬɜɨɪɟɧɧɵɯ ɝɚɡɨɜ ɢ 

ɜɨɞɵ, ɢɡ 6 ɩɨɫɬɭɩɚɟɬ ɜ ɦɟɠɬɪɭɛɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ ɪɢɛɨɣɥɟɪɚ 7, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ ɟɝɨ 
ɩɨɞɨɝɪɟɜ ɡɚ ɫɱɟɬ ɬɟɩɥɚ ɝɚɡɨɩɪɨɞɭɤɬɨɜɨɣ ɫɦɟɫɢ, ɜɵɲɟɞɲɟɣ ɢɡ ɪɟɚɤɬɨɪɚ 1. ɉɚɪɨɜɚɹ 
ɮɚɡɚ ɢɡ ɪɢɛɨɣɥɟɪɚ 7 ɜɨɡɜɪɚɳɚɟɬɫɹ ɜ ɜɢɞɟ ɝɨɪɹɱɟɣ ɫɬɪɭɢ ɜ ɤɨɥɨɧɧɭ 6 ɩɨɞ ɧɢɠɧɸɸ 
ɬɚɪɟɥɤɭ. ɋɬɚɛɢɥɶɧɵɣ ɝɢɞɪɨɝɟɧɢɡɚɬ ɧɚɩɪɚɜɥɹɟɬɫɹ ɱɟɪɟɡ ɮɢɥɶɬɪɵ ɜ ɛɥɨɤ ɪɢɮɨɪɦɢɧɝɚ. 

Ɋɟɠɢɦ ɪɚɛɨɬɵ ɨɬɩɚɪɧɨɣ ɤɨɥɨɧɧɵ ɡɚɜɢɫɢɬ ɨɬ ɤɚɱɟɫɬɜɚ ɩɟɪɟɪɚɛɚɬɵɜɚɟɦɨɝɨ ɫɵɪɶɹ: 
ɞɥɹ ɛɨɥɟɟ ɥɟɝɤɢɯ ɮɪɚɤɰɢɣ – ɷɬɨ ɬɟɦɩɟɪɚɬɭɪɵ 100°ɋ (ɜɟɪɯ) ɢ 200°ɋ (ɧɢɡ), ɚ ɞɥɹ ɛɨɥɟɟ 
ɬɹɠɟɥɵɯ – ɷɬɨ 120°ɋ (ɜɟɪɯ) ɢ 230°ɋ (ɧɢɡ). 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɪɟɠɢɦ ɢ ɩɪɢɦɟɪɧɵɣ ɦɚɬɟɪɢɚɥɶɧɵɣ ɛɚɥɚɧɫ ɭɫɬɚɧɨɜɤɢ 
ɝɢɞɪɨɨɱɢɫɬɤɢ ɛɟɧɡɢɧɚ ɩɪɢɜɟɞɟɧɵ ɧɢɠɟ: 

Ɍɟɦɩɟɪɚɬɭɪɚ, °ɋ: 
– ɧɚɱɚɥɚ ɰɢɤɥɚ       280 

– ɤɨɧɰɚ ɰɢɤɥɚ       320 

Ⱦɚɜɥɟɧɢɟ, Ɇɩɚ       2,5 – 4,0 

Ʉɪɚɬɧɨɫɬɶ ɰɢɪɤɭɥɹɰɢɢ 100%-ɝɨ ɜɨɞɨɪɨɞɚ, ɦ3/ɦ3 ɫɵɪɶɹ 1,8 – 2,5 

Ɉɛɴɟɦɧɚɹ ɫɤɨɪɨɫɬɶ ɩɨɞɚɱɢ ɫɵɪɶɹ, ɱ-1    1200 

ȼɡɹɬɨ, % ɦɚɫ. 
ɋɵɪɶɟ        100,00 

ȼɨɞɨɪɨɞ 100%-ɣ       0,15 

ȼɫɟɝɨ:         100,15 

ɉɨɥɭɱɟɧɨ, % ɦɚɫ. 
ɍɝɥɟɜɨɞɨɪɨɞɧɵɣ ɝɚɡ      0,65 

Ƚɢɞɪɨɨɱɢɳɟɧɧɵɣ ɛɟɧɡɢɧ      99,00 

ɉɨɬɟɪɢ        0,50 

ȼɫɟɝɨ:         100,15 

 

2.12.2 Ƚɢɞɪɨɨɱɢɫɬɤɚ ɛɟɧɡɢɧɚ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ 

 

Ƚɢɞɪɨɨɱɢɫɬɤɚ ɛɟɧɡɢɧɨɜ ɜɬɨɪɢɱɧɵɯ ɩɪɨɰɟɫɫɨɜ ɨɫɥɨɠɧɟɧɚ ɡɧɚɱɢɬɟɥɶɧɵɦ 
ɫɨɞɟɪɠɚɧɢɟɦ ɧɚɩɪɟɞɟɥɶɧɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ. ɋɬɨɢɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɭɫɥɨɜɢɹ ɩɪɨɬɟɤɚɧɢɹ 
ɪɟɚɤɰɢɣ ɝɢɞɪɨɨɱɢɫɬɤɢ – ɩɪɟɜɪɚɳɟɧɢɹ ɝɟɬɟɪɨɨɪɝɧɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ – ɢ ɪɟɚɤɰɢɣ 
ɝɢɞɪɢɪɨɜɚɧɢɹ ɨɥɟɮɢɧɨɜ ɪɚɡɥɢɱɧɵ. Ⱦɥɹ ɤɚɠɞɨɣ ɢɡ ɷɬɢɯ ɪɟɚɤɰɢɣ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɵ ɫɜɨɢ 
ɫɩɟɰɢɮɢɱɟɫɤɢɟ ɤɚɬɚɥɢɡɚɬɨɪɵ, ɢ ɫɭɳɟɫɬɜɭɟɬ ɨɩɬɢɦɚɥɶɧɵɣ ɞɢɚɩɚɡɨɧ ɡɧɚɱɟɧɢɣ 
ɩɚɪɚɦɟɬɪɨɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ. 
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ɂɡɜɟɫɬɧɵ ɞɜɚ ɬɢɩɚ ɬɟɯɧɨɥɨɝɢɣ ɩɪɨɰɟɫɫɚ ɝɢɞɪɢɪɨɜɚɧɢɹ ɛɟɧɡɢɧɨɜ ɜɬɨɪɢɱɧɨɝɨ 
ɩɪɨɢɫɯɨɠɞɟɧɢɹ: ɬɟɯɧɨɥɨɝɢɹ ɝɢɞɪɢɪɨɜɚɧɢɹ ɛɟɧɡɢɧɨɜ ɬɟɪɦɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɢ 
ɬɟɯɧɨɥɨɝɢɹ ɝɢɞɪɢɪɨɜɚɧɢɹ ɛɟɧɡɢɧɨɜ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ (ȻɄɄ). Ƚɥɚɜɧɨɟ ɪɚɡɥɢɱɢɟ 
ɦɟɠɞɭ ɧɢɦɢ – ɨɛɹɡɚɬɟɥɶɧɨɟ ɫɨɯɪɚɧɟɧɢɟ ɜɵɫɨɤɨɝɨ ɨɤɬɚɧɨɜɨɝɨ ɱɢɫɥɚ ɭ ɛɟɧɡɢɧɚ 
ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ. Ɉɤɬɚɧɨɜɨɟ ɱɢɫɥɨ ȻɄɄ ɫɨɫɬɚɜɥɹɟɬ ~92÷94 ɩɭɧɤɬɚ ɩɨ 
ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɦɭ ɦɟɬɨɞɭ, ɢ ɩɪɢ ɝɢɞɪɢɪɨɜɚɧɢɢ ɜɚɠɧɨ ɤɚɤ ɦɨɠɧɨ ɦɟɧɶɲɟ ɟɝɨ ɫɧɢɡɢɬɶ, 
ɫɨɯɪɚɧɢɜ ɝɥɭɛɢɧɭ ɝɢɞɪɨɨɱɢɫɬɤɢ. ɉɨɷɬɨɦɭ ɞɥɹ ȻɄɄ ɪɚɡɪɚɛɨɬɚɧ ɫɩɟɰɢɚɥɶɧɵɣ ɩɪɨɰɟɫɫ, 
ɩɨɥɭɱɢɜɲɢɣ ɧɚɡɜɚɧɢɟ ɝɢɞɪɨɨɱɢɫɬɤɢ ɛɟɧɡɢɧɚ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ, ɤɨɬɨɪɵɣ 
ɨɫɧɨɜɚɧ ɧɚ ɫɟɥɟɤɬɢɜɧɨɦ ɝɢɞɪɢɪɨɜɚɧɢɢ ɚɥɤɟɧɨɜ ɜ ɟɝɨ ɬɹɠɟɥɨɣ ɱɚɫɬɢ. ɗɬɨɣ ɬɟɯɧɨɥɨɝɢɟɣ 
ɫ ɧɟɤɨɬɨɪɵɦɢ ɪɚɡɧɨɜɢɞɧɨɫɬɹɦɢ ɜɥɚɞɟɸɬ ɤɨɦɩɚɧɢɢ «Axens» (Ɏɪɚɧɰɢɹ), Exxon-Mobil 

(ɋɒȺ), CD TECH (ɋɒȺ), ȼɇɂɂ ɇɉ (Ɋɨɫɫɢɹ) ɢ ȼɇɂɉɂɇɟɮɬɶ (Ɋɨɫɫɢɹ). 
Ʉɨɦɩɚɧɢɹ «Axens» ɪɚɡɪɚɛɨɬɚɥɚ ɬɟɯɧɨɥɝɢɸ ɝɢɞɪɨɨɱɢɫɬɤɢ ȻɄɄ ɫ ɫɨɯɪɚɧɟɧɢɟɦ 

ɜɵɫɨɤɨɝɨ ɜɵɯɨɞɚ ɛɟɧɡɢɧɚ ɢ ɫ ɧɚɢɦɟɧɶɲɟɣ ɩɨɬɟɪɟɣ ɜ ɨɤɬɚɧɨɜɨɦ ɱɢɫɥɟ, ɩɨɥɭɱɢɜɲɭɸ 
ɧɚɡɜɚɧɢɟ Prime G+ (ɪɢɫɭɧɨɤ 2.51). ɉɟɪɟɪɚɛɨɬɤɭ ɫɵɪɶɹ ɩɪɨɜɨɞɹɬ ɧɚ ɧɟɩɨɞɜɢɠɧɨɦ 
ɞɜɭɫɥɨɣɧɨɦ ɤɚɬɚɥɢɡɚɬɨɪɟ. ȼɟɫɶ ɛɟɧɡɢɧ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ (ɥɟɝɤɢɣ ɢ ɬɹɠɟɥɵɣ) 
ɩɨɫɥɟ ɧɚɝɪɟɜɚ ɜ ɬɟɩɥɨɨɛɦɟɧɧɢɤɟ 1 ɢ ɩɟɱɢ 2 ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɪɟɚɤɬɨɪ 3, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ 
ɧɟɝɥɭɛɨɤɚɹ ɝɢɞɪɨɨɱɢɫɬɤɚ ɢ ɫɟɥɟɤɬɢɜɧɨɟ ɝɢɞɪɢɪɨɜɚɧɢɟ ɨɥɟɮɢɧɨɜ ɜ ɠɢɞɤɨɣ ɮɚɡɟ ɩɪɢ 
ɞɚɜɥɟɧɢɢ 2 Ɇɉɚ ɢ ɬɟɦɩɟɪɚɬɭɪɟ 250 °ɋ. 
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Ɋɢɫɭɧɨɤ 2.51 – Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɩɪɨɰɟɫɫɚ ɝɢɞɪɨɨɱɢɫɬɤɢ ɛɟɧɡɢɧɚ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ 

ɤɪɟɤɢɧɝɚ 

1, 5 – ɬɟɩɥɨɨɛɦɟɧɧɢɤɢ; 2, 6 – ɩɟɱɢ; 3 – ɪɟɚɤɬɨɪ; 4 – ɪɚɡɞɟɥɢɬɟɥɶɧɚɹ ɤɨɥɨɧɧɚ;  
7 – ɪɟɚɤɬɨɪ ɝɥɭɛɨɤɨɣ ɝɢɞɪɨɨɱɢɫɬɤɢ; 8 – ɫɬɚɛɢɥɢɡɚɰɢɨɧɧɚɹ ɤɨɥɨɧɧɚ; 

I – ɛɟɧɡɢɧ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ; II – ɜɨɞɨɪɨɞ; III – ɥɟɝɤɢɣ ɝɢɞɪɨɝɟɧɢɡɚɬ ɛɟɧɡɢɧɚ 
ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ; IV – ɝɚɡ; V – ɬɹɠɟɥɵɣ ɝɢɞɪɨɝɟɧɢɡɚɬ ɛɟɧɡɢɧɚ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ 

ɤɪɟɤɢɧɝɚ 

ɉɨɫɥɟ ɪɟɚɤɬɨɪɚ 3 ɝɢɞɪɨɝɟɧɢɡɚɬ ɛɟɧɡɢɧɚ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ ɧɚɩɪɚɜɥɹɟɬɫɹ 
ɜ ɪɚɡɞɟɥɢɬɟɥɶɧɭɸ ɤɨɥɨɧɧɭ 4, ɝɞɟ ɝɢɞɪɨɝɟɧɢɡɚɬ ɞɟɥɢɬɫɹ ɧɚ ɬɹɠɟɥɵɣ ɢ ɥɟɝɤɢɣ. Ʌɟɝɤɢɣ 
ɝɢɞɪɨɝɟɧɢɡɚɬ ɛɟɧɡɢɧɚ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ ɜɵɜɨɞɢɬɫɹ ɫ ɭɫɬɚɧɨɜɤɢ, ɚ ɬɹɠɟɥɵɣ 
ɝɢɞɪɨɝɟɧɢɡɚɬ, ɫɧɨɜɚ ɧɚɝɪɟɜɚɹɫɶ ɜ ɬɟɩɥɨɨɛɦɟɧɧɢɤɟ 5 ɢ ɩɟɱɢ 6, ɩɨɞɚɟɬɫɹ ɜ ɪɟɚɤɬɨɪ 
ɝɥɭɛɨɤɨɣ ɝɢɞɪɨɨɱɢɫɬɤɢ 7, ɩɨɫɥɟ ɱɟɝɨ ɜ ɫɬɚɛɢɥɢɡɚɰɢɨɧɧɨɣ ɤɨɥɨɧɧɟ 8 ɢɡɛɚɜɥɹɟɬɫɹ ɨɬ 
ɝɚɡɚ. ȼ ɪɟɚɤɬɨɪɟ 7 ɩɪɨɢɫɯɨɞɢɬ ɝɥɭɛɨɤɚɹ ɝɢɞɪɨɨɱɢɫɬɤɚ ɢ ɧɚɫɵɳɟɧɢɟ ɨɥɟɮɢɧɨɜ, ɯɨɬɹ 
ɫɬɟɩɟɧɶ ɧɚɫɵɳɟɧɢɹ ɨɥɟɮɢɧɨɜ ɨɝɪɚɧɢɱɟɧɚ. 

ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɨɞɧɨɝɨ ɪɟɚɤɬɨɪɚ ɩɪɨɢɫɯɨɞɢɬ ɛɨɥɟɟ ɡɧɚɱɢɬɟɥɶɧɨɟ ɩɚɞɟɧɢɟ 
ɨɤɬɚɧɨɜɨɝɨ ɱɢɫɥɚ ɛɟɧɡɢɧɚ. 

ɉɪɨɰɟɫɫ ɨɛɥɚɞɚɟɬ ɫɥɟɞɭɸɳɢɦɢ ɩɪɟɢɦɭɳɟɫɬɜɚɦɢ: 
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ɚ) ɞɨɥɝɢɣ ɫɪɨɤ ɫɥɭɠɛɵ ɤɚɬɚɥɢɡɚɬɨɪɚ ɢ ɛɨɥɶɲɚɹ ɞɥɢɧɚ ɩɪɨɛɟɝɚ; 
ɛ) ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɪɨɫɬɵɟ ɛɟɫɩɨɥɨɱɧɵɟ ɪɟɚɤɬɨɪɵ, ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɛɟɡɨɩɚɫɧɭɸ 

ɡɚɝɪɭɡɤɭ ɢ ɜɵɝɪɭɡɤɭ ɤɚɬɚɥɢɡɚɬɨɪɚ; 
ɜ) ɨɱɟɧɶ ɜɵɫɨɤɚɹ ɫɬɟɩɟɧɶ ɨɛɟɫɫɟɪɢɜɚɧɢɹ (98 %); 
ɝ) ɞɨɫɬɢɝɚɸɬɫɹ ɧɟɨɛɯɨɞɢɦɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɫɨɞɟɪɠɚɧɢɸ ɫɟɪɵ ɜ ɬɨɜɚɪɧɨɦ 

ɛɟɧɡɢɧɟ (<30 ppm ); 

ɞ) ɫɥɚɛɨɟ ɝɢɞɪɢɪɨɜɚɧɢɟ ɨɥɟɮɢɧɨɜ; ɨɬɫɭɬɫɬɜɢɟ ɝɢɞɪɢɪɨɜɚɧɢɹ ɚɪɨɦɚɬɢɱɟɫɤɢɯ 
ɭɝɥɟɜɨɞɨɪɨɞɨɜ; ɨɬɫɭɬɫɬɜɭɸɬ ɪɟɚɤɰɢɢ ɤɪɟɤɢɧɝɚ; 

ɟ) ɦɚɥɨɟ ɩɨɬɪɟɛɥɟɧɢɟ ɜɨɞɨɪɨɞɚ; 
ɠ) ɩɚɞɟɧɢɟ ɨɤɬɚɧɨɜɨɝɨ ɱɢɫɥɚ ɧɚ 1-2 ɩɭɧɤɬɚ. 
ȼ Ɋɨɫɫɢɢ ɚɧɚɥɨɝɢɱɧɵɣ ɩɪɨɰɟɫɫ ɪɚɡɪɚɛɨɬɚɧ ɜ ɈȺɈ «ȼɇɂɂ ɇɉ» ɫ ɭɱɚɫɬɢɟɦ ɈȺɈ 

«ȼɇɂɉɂɇɟɮɬɶ». 
Ƚɥɚɜɧɨɟ ɨɬɥɢɱɢɟ ɬɟɯɧɨɥɨɝɢɢ ɤɨɦɩɚɧɢɢ «Axens» ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨ ɜ ɧɟɣ 

ɪɟɤɨɦɟɧɞɨɜɚɧɨ ɪɚɡɞɟɥɟɧɢɟ ɥɟɝɤɨɝɨ ɢ ɬɹɠɟɥɨɝɨ ɛɟɧɡɢɧɚ ɩɨɫɥɟ ɩɟɪɜɨɝɨ ɪɟɚɤɬɨɪɚ, ɚ ɜ 
ɪɨɫɫɢɣɫɤɨɣ – ɞɨ ɪɟɚɤɰɢɨɧɧɨɝɨ ɛɥɨɤɚ. 

 

2.12.3 Ƚɢɞɪɨɨɱɢɫɬɤɚ ɤɟɪɨɫɢɧɨɜɵɯ ɮɪɚɤɰɢɣ 

 

ɉɪɨɰɟɫɫ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɭɥɭɱɲɟɧɢɹ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɫɜɨɣɫɬɜ ɤɟɪɨɫɢɧɨɜ ɡɚ 
ɫɱɟɬ ɫɧɢɠɟɧɢɹ ɫɨɞɟɪɠɚɧɢɹ ɜ ɧɢɯ ɫɟɪɧɢɫɬɵɯ, ɨɥɟɮɢɧɨɜɵɯ ɫɨɟɞɢɧɟɧɢɣ ɢ ɞɪɭɝɢɯ 
ɩɪɢɦɟɫɟɣ. ɉɪɢ ɷɬɨɦ ɩɨɜɵɲɚɟɬɫɹ ɬɟɪɦɢɱɟɫɤɚɹ ɫɬɚɛɢɥɶɧɨɫɬɶ ɤɟɪɨɫɢɧɨɜ, ɭɥɭɱɲɚɸɬɫɹ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢɯ ɫɝɨɪɚɧɢɹ, ɫɬɚɛɢɥɶɧɨɫɬɶ ɰɜɟɬɚ ɩɪɢ ɯɪɚɧɟɧɢɢ. 

ɋɨɜɟɪɲɟɧɧɨ ɨɱɟɜɢɞɧɚ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɭɞɨɜɥɟɬɜɨɪɟɧɢɹ ɜɫɟɯ ɬɪɟɛɭɟɦɵɯ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɤɟɪɨɫɢɧɨɜ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɛɟɫɩɟɪɟɛɨɣɧɭɸ ɪɚɛɨɬɭ 
ɚɜɢɚɰɢɨɧɧɵɯ ɢ ɪɟɚɤɬɢɜɧɵɯ ɞɜɢɝɚɬɟɥɟɣ. Ʉ ɱɢɫɥɭ ɜɚɠɧɟɣɲɢɯ ɢɡ ɧɢɯ ɨɬɧɨɫɹɬɫɹ: ɬɟɩɥɨɬɚ 
ɫɝɨɪɚɧɢɹ; ɩɥɨɬɧɨɫɬɶ, ɬɟɪɦɢɱɟɫɤɚɹ ɫɬɚɛɢɥɶɧɨɫɬɶ, ɩɪɨɬɢɜɨɢɡɧɨɫɧɵɟ ɢ 
ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɵɟ ɫɜɨɣɫɬɜɚ, ɧɚɝɚɪɨɨɛɪɚɡɨɜɚɧɢɟ ɢ ɞɪ. 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɢɞɚ ɩɨɥɭɱɚɟɦɨɝɨ ɬɨɜɚɪɧɨɝɨ ɬɨɩɥɢɜɚ ɩɪɨɰɟɫɫɭ ɝɢɞɪɨɨɱɢɫɬɤɢ 
ɤɟɪɨɫɢɧɨɜ ɩɨɞɜɟɪɝɚɸɬ ɮɪɚɤɰɢɢ ɫ ɪɚɡɥɢɱɧɵɦɢ ɩɪɟɞɟɥɚɦɢ ɤɢɩɟɧɢɹ: 130–230°ɋ, 140–
240°ɋ, 160–240°ɋ, 170–280°ɋ, 195–315°ɋ. ɇɚɢɛɨɥɟɟ ɦɚɫɫɨɜɨɟ ɫɵɪɶɟ – ɷɬɨ ɮɪɚɤɰɢɢ 
ɩɪɹɦɨɣ ɩɟɪɟɝɨɧɤɢ ɧɟɮɬɟɣ 130–240°ɋ. 

ɉɪɢɧɹɬɨ, ɱɬɨ ɢɫɯɨɞɧɚɹ ɤɟɪɨɫɢɧɨɜɚɹ ɮɪɚɤɰɢɹ, ɧɚɩɪɚɜɥɹɟɦɚɹ ɧɚ ɝɢɞɪɨɨɱɢɫɬɤɭ, ɞɨɥɠɧɚ 
ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ȽɈɋɌɭ ɧɚ ɬɨɜɚɪɧɭɸ ɩɪɨɞɭɤɰɢɸ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɫɥɟɞɭɸɳɢɯ ɩɨɤɚɡɚɬɟɥɟɣ, 
ɤɨɬɨɪɵɟ ɢɡɦɟɧɹɸɬɫɹ ɜ ɩɪɨɰɟɫɫɟ ɝɢɞɪɨɨɱɢɫɬɤɢ: ɫɨɞɟɪɠɚɧɢɟ ɨɛɳɟɣ ɢ ɦɟɪɤɚɩɬɚɧɨɜɨɣ ɫɟɪɵ, 
ɬɟɪɦɢɱɟɫɤɚɹ ɫɬɚɛɢɥɶɧɨɫɬɶ, ɢɨɞɧɨɟ ɱɢɫɥɨ, ɫɨɞɟɪɠɚɧɢɟ ɮɚɤɬɢɱɟɫɤɢɯ ɫɦɨɥ. 

ɋɵɪɶɟ ɞɨɥɠɧɨ ɯɪɚɧɢɬɶɫɹ ɜ ɪɟɡɟɪɜɭɚɪɚɯ ɩɨɞ «ɩɨɞɭɲɤɨɣ» ɢɧɟɪɬɧɨɝɨ ɝɚɡɚ ɢɥɢ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ «ɫ ɯɨɞɭ» ɩɨɞɚɜɚɬɶɫɹ ɧɚ ɭɫɬɚɧɨɜɤɭ. 

Ƚɢɞɪɨɨɱɢɫɬɤɭ ɤɟɪɨɫɢɧɚ ɩɪɨɜɨɞɹɬ ɧɚ ȺɄɆ ɢɥɢ ȺɇɆ ɤɚɬɚɥɢɡɚɬɨɪɟ ɩɪɢ ɫɥɟɞɭɸɳɢɯ 
ɩɚɪɚɦɟɬɪɚɯ: 

Ⱦɚɜɥɟɧɢɟ, Ɇɉɚ         2,5 – 4,0 

Ɍɟɦɩɟɪɚɬɭɪɚ, °ɋ 

ɧɚɱɚɥɨ ɰɢɤɥɚ         280 

ɤɨɧɟɰ ɰɢɤɥɚ          340 

Ɉɛɴɟɦɧɚɹ ɫɤɨɪɨɫɬɶ ɩɨɞɚɱɢ ɫɵɪɶɹ, ɱ‾¹      2,5 – 3,0 

Ʉɪɚɬɧɨɫɬɶ ɰɢɪɤɭɥɹɰɢɢ ɜɨɞɨɪɨɞɨɫɨɞɟɪɠɚɳɟɝɨ ɝɚɡɚ, ɦ3/ɦ3 ɫɵɪɶɹ 200 – 300 

ɉɚɪɰɢɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɜɨɞɨɪɨɞɚ ɜ ɪɟɚɤɬɨɪɟ, Ɇɉɚ   1,8
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Ɇɚɬɟɪɢɚɥɶɧɵɣ ɛɚɥɚɧɫ ɝɢɞɪɨɨɱɢɫɬɤɢ ɤɟɪɨɫɢɧɚ ɩɪɢɜɟɞɟɧ ɧɢɠɟ. 
ȼɡɹɬɨ, % ɦɚɫ. 
ɋɵɪɶɟ     100,00 

ȼɨɞɨɪɨɞ 100%-ɣ    0,25 

ȼɫɟɝɨ      100,25 

ɉɨɥɭɱɟɧɨ, % ɦɚɫ. 
ɍɝɥɟɜɨɞɨɪɨɞɧɵɣ ɝɚɡ   0,65 

ɋɟɪɨɜɨɞɨɪɨɞ    0,20 

Ȼɟɧɡɢɧɨɜɵɣ ɨɬɝɨɧ    1,10 

Ƚɢɞɪɨɨɱɢɳɟɧɧɵɣ ɤɟɪɨɫɢɧ  97,90 

ɉɨɬɟɪɢ     0,40 

ȼɫɟɝɨ      100,25 

 

Ɉɫɧɨɜɧɨɣ ɩɪɨɞɭɤɬ ɩɪɨɰɟɫɫɚ ɝɢɞɪɨɨɱɢɫɬɤɢ – ɝɢɞɪɨɨɱɢɳɟɧɧɚɹ ɤɟɪɨɫɢɧɨɜɚɹ 
ɮɪɚɤɰɢɹ. ȼɵɯɨɞ ɨɬɝɨɧɚ ɡɚɜɢɫɢɬ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɜɫɩɵɲɤɢ ɢɫɯɨɞɧɨɝɨ ɫɵɪɶɹ ɢ ɪɟɠɢɦɚ 
ɩɪɨɰɟɫɫɚ. ɉɪɢ ɫɨɛɥɸɞɟɧɢɢ ɬɪɟɛɨɜɚɧɢɣ ɤ ɫɵɪɶɸ ɢ ɧɨɪɦɚɥɶɧɨɦ ɜɟɞɟɧɢɢ ɩɪɨɰɟɫɫɚ 
ɜɵɯɨɞ ɨɬɝɨɧɚ ɫɨɫɬɚɜɥɹɟɬ 1,5% ɦɚɫ. ɧɚ ɫɵɪɶɟ. ȿɫɥɢ ɢɫɯɨɞɧɨɟ ɫɵɪɶɟ ɢɦɟɟɬ ɜɵɫɨɤɭɸ 
ɬɟɦɩɟɪɚɬɭɪɭ ɜɫɩɵɲɤɢ (ɧɢɡɤɨɟ ɫɨɞɟɪɠɚɧɢɟ ɮɪɚɤɰɢɣ, ɜɵɤɢɩɚɸɳɢɯ ɞɨ 150°ɋ), ɬɨ ɜ 
ɩɪɨɰɟɫɫɟ ɝɢɞɪɨɨɱɢɫɬɤɢ ɨɬɝɨɧ ɫɨɫɬɚɜɢɬ ɧɟ ɜɵɲɟ 0,5% ɦɚɫ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɭɯɭɞɲɚɸɬɫɹ 
ɭɫɥɨɜɢɹ ɨɬɩɚɪɤɢ ɫɟɪɨɜɨɞɨɪɨɞɚ ɢɡ ɝɢɞɪɨɝɟɧɢɡɚɬɚ. 

ɉɨɛɨɱɧɵɦɢ ɩɪɨɞɭɤɬɚɦɢ ɝɢɞɪɨɨɱɢɫɬɤɢ ɹɜɥɹɸɬɫɹ ɬɚɤɠɟ ɭɝɥɟɜɨɞɨɪɨɞɧɵɟ ɝɚɡɵ ɢɡ 
ɫɬɚɛɢɥɢɡɚɰɢɨɧɧɨɣ ɤɨɥɨɧɧɵ ɢ ɫɟɩɚɪɚɬɨɪɚ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ, ɫɟɪɨɜɨɞɨɪɨɞ ɢ 
ɨɬɞɭɜɚɟɦɵɣ ɜɨɞɨɪɨɞɨɫɨɞɟɪɠɚɳɢɣ ɝɚɡ. 

ȼɵɯɨɞ ɫɟɪɨɜɨɞɨɪɨɞɚ, ɫɨɞɟɪɠɚɳɟɝɨ ɞɨ 2% (ɨɛ.) ɭɝɥɟɜɨɞɨɪɨɞɨɜ, ɡɚɜɢɫɢɬ ɜ 
ɨɫɧɨɜɧɨɦ ɨɬ ɫɨɞɟɪɠɚɧɢɹ ɫɟɪɧɢɫɬɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɜ ɢɫɯɨɞɧɨɦ ɫɵɪɶɟ. 

Ʉɨɧɰɟɧɬɪɚɰɢɹ ɜɨɞɨɪɨɞɚ ɜ ɨɬɞɭɜɚɟɦɨɦ ɜɨɞɨɪɨɞɫɨɞɟɪɠɚɳɟɦ ɝɚɡɟ ɫɨɫɬɚɜɥɹɟɬ 
70÷75% (ɨɛ). Ɍɚɤɨɣ ɝɚɡ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ ɤɚɱɟɫɬɜɟ ɫɜɟɠɟɝɨ 
ɜɨɞɨɪɨɞɨɫɨɞɟɪɠɚɳɟɝɨ ɝɚɡɚ ɧɚ ɭɫɬɚɧɨɜɤɚɯ ɝɢɞɪɨɨɱɢɫɬɤɢ ɞɢɡɟɥɶɧɵɯ ɬɨɩɥɢɜ ɢ ɦɚɫɟɥ. 

ɉɪɟɞɟɥɶɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɤɨɤɫɨɜɵɯ ɢ ɫɟɪɨɫɨɞɟɪɠɚɳɢɯ ɨɬɥɨɠɟɧɢɣ ɧɚ 
ɤɚɬɚɥɢɡɚɬɨɪɟ ɩɟɪɟɞ ɟɝɨ ɪɟɝɟɧɟɪɚɰɢɟɣ ɜ ɩɪɨɰɟɫɫɟ ɝɢɞɪɨɨɱɢɫɬɤɢ ɤɟɪɨɫɢɧɚ ɫɨɫɬɚɜɥɹɟɬ 
~8÷9 ɢ 0,5÷1,0% (ɦɚɫ.) ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɝɢɞɪɨɨɱɢɫɬɤɢ ɤɟɪɨɫɢɧɚ ɩɪɚɤɬɢɱɟɫɤɢ ɢɞɟɧɬɢɱɧɚ 
ɨɩɢɫɚɧɧɨɣ ɜɵɲɟ ɫɯɟɦɟ ɝɢɞɪɨɨɱɢɫɬɤɢ ɛɟɧɡɢɧɨɜɵɯ ɮɪɚɤɰɢɣ. 

 

2.12.4 Ƚɢɞɪɨɨɱɢɫɬɤɚ ɞɢɡɟɥɶɧɵɯ ɮɪɚɤɰɢɣ 

 

ɍɞɚɥɟɧɢɟ ɫɟɪɧɢɫɬɵɯ ɫɨɟɞɢɧɟɧɢɣ ɢɡ ɞɢɡɟɥɶɧɵɯ ɮɪɚɤɰɢɣ ɫɭɳɟɫɬɜɟɧɧɨ ɫɥɨɠɧɟɟ, 
ɱɟɦ ɢɡ ɛɟɧɡɢɧɨɜɵɯ, ɬ.ɤ. ɨɧɢ ɦɟɧɟɟ ɪɟɚɤɰɢɨɧɧɨɫɩɨɫɨɛɧɵ. ȼ ɫɜɹɡɢ ɫ ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ 
ɩɨɥɭɱɟɧɢɹ ɫɜɟɪɯɧɢɡɤɢɯ ɩɨ ɫɨɞɟɪɠɚɧɢɸ ɫɟɪɵ ɞɢɡɟɥɶɧɵɯ ɬɨɩɥɢɜ ɰɟɥɟɫɨɨɛɪɚɡɧɨ 
ɫɨɟɞɢɧɹɬɶ ɜ ɨɞɧɨɦ ɩɪɨɰɟɫɫɟ ɝɢɞɪɨɨɱɢɫɬɤɭ ɢ ɝɢɞɪɢɪɨɜɚɧɢɟ ɞɢɡɟɥɶɧɵɯ ɮɪɚɤɰɢɣ. 
ɉɪɨɰɟɫɫ ɝɢɞɪɨɨɱɢɫɬɤɢ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɨɱɢɫɬɤɢ ɞɢɡɟɥɶɧɵɯ ɮɪɚɤɰɢɣ ɨɬ 
ɝɟɬɟɪɨɚɬɨɦɧɵɯ ɫɨɟɞɢɧɟɧɢɣ, ɩɪɟɠɞɟ ɜɫɟɝɨ ɫɟɪɧɢɫɬɵɯ, ɞɨ ɭɪɨɜɧɹ, ɨɩɪɟɞɟɥɹɟɦɨɝɨ 
ɫɨɜɪɟɦɟɧɧɵɦɢ ɷɤɨɥɨɝɢɱɟɫɤɢɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ. 

Ɍɢɩɢɱɧɵɦ ɫɵɪɶɟɦ ɩɪɨɰɟɫɫɚ ɝɢɞɪɨɨɱɢɫɬɤɢ ɞɢɡɟɥɶɧɵɯ ɬɨɩɥɢɜ ɫɥɭɠɚɬ 
ɩɪɹɦɨɝɨɧɧɵɟ ɞɢɡɟɥɶɧɵɟ ɮɪɚɤɰɢɢ, ɜɵɤɢɩɚɸɳɢɟ ɜ ɩɪɟɞɟɥɚɯ 180-330, 180-360 ɢ 240-

360°ɋ. 
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ȼ ɫɵɪɶɟ, ɩɨɫɬɭɩɚɸɳɟɦ ɧɚ ɭɫɬɚɧɨɜɤɭ ɝɢɞɪɨɨɱɢɫɬɤɢ, ɫɨɞɟɪɠɚɧɢɟ ɜɥɚɝɢ ɧɟ ɞɨɥɠɧɨ 
ɩɪɟɜɵɲɚɬɶ 0,02 – 0,03% ɦɚɫ. ɉɨɜɵɲɟɧɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɜɥɚɝɢ ɜɥɢɹɟɬ ɧɚ ɩɪɨɱɧɨɫɬɶ 
ɤɚɬɚɥɢɡɚɬɨɪɚ, ɭɫɢɥɢɜɚɟɬ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɤɨɪɪɨɡɢɢ, ɧɚɪɭɲɚɟɬ ɧɨɪɦɚɥɶɧɵɣ ɪɟɠɢɦ 
ɫɬɚɛɢɥɢɡɚɰɢɨɧɧɨɣ ɤɨɥɨɧɧɵ. 

ɋɵɪɶɟ ɧɟ ɞɨɥɠɧɨ ɫɨɞɟɪɠɚɬɶ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɪɢɦɟɫɟɣ, ɬɚɤ ɤɚɤ, ɩɨɩɚɞɚɹ ɜ ɪɟɚɤɬɨɪ, 
ɨɧɢ ɫɤɚɩɥɢɜɚɸɬɫɹ ɧɚ ɤɚɬɚɥɢɡɚɬɨɪɟ, ɫɧɢɠɚɹ ɬɟɦ ɫɚɦɵɦ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɟɝɨ ɪɚɛɨɬɵ. 

Ɉɫɧɨɜɧɵɦ ɫɩɨɫɨɛɨɦ ɨɛɟɫɩɟɱɟɧɢɹ ɫɜɟɪɯɧɢɡɤɨɝɨ ɫɨɞɟɪɠɚɧɢɹ ɫɟɪɵ ɜ ɞɢɡɟɥɶɧɵɯ 
ɬɨɩɥɢɜɚɯ ɧɚ ɭɪɨɜɧɟ 10 ɪɪm ɫɱɢɬɚɟɬɫɹ ɫɜɟɪɯɝɥɭɛɨɤɚɹ ɠɟɫɬɤɚɹ ɝɢɞɪɨɨɱɢɫɬɤɚ, 
ɩɪɨɜɨɞɢɦɚɹ ɩɪɢ ɜɵɫɨɤɢɯ ɞɚɜɥɟɧɢɹɯ (ɞɨ 9,0 – 10,0 Ɇɉɚ), ɬɟɦɩɟɪɚɬɭɪɚɯ ɜ ɞɢɚɩɚɡɨɧɟ 315 
– 360°ɋ, ɩɪɢ ɜɵɫɨɤɨɦ ɪɚɫɯɨɞɟ ɜɨɞɨɪɨɞɚ ɢ ɧɢɡɤɢɯ ɨɛɴɟɦɧɵɯ ɫɤɨɪɨɫɬɹɯ ɞɜɢɠɟɧɢɹ 
ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɧɚ ɚɥɸɦɨɤɨɛɚɥɶɬɦɨɥɢɛɞɟɧɨɜɵɯ ɢɥɢ ɚɥɸɦɨɧɢɤɟɥɶɦɨɥɢɛɞɟɧɨɜɵɯ 
ɤɚɬɚɥɢɡɚɬɨɪɚɯ. ɉɪɢɦɟɪɚɦɢ ɬɚɤɢɯ ɩɪɨɰɟɫɫɨɜ ɦɨɝɭɬ ɫɥɭɠɢɬɶ ɪɚɡɪɚɛɨɬɤɢ ɮɢɪɦɵ 
ȿɯɯɨnɆobil. 

ɇɚ ɪɢɫɭɧɤɟ 2.52 ɩɪɟɞɫɬɚɜɥɟɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɝɢɞɪɨɨɱɢɫɬɤɢ 
ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ. 
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Ɋɢɫɭɧɨɤ 2.52 – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɝɢɞɪɨɨɱɢɫɬɤɢ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ: 
1 – ɩɟɱɶ; 2 – ɪɟɚɤɬɨɪ; 3, 6, 16 – ɫɟɩɚɪɚɬɨɪɵ; 4 – ɫɬɚɛɢɥɢɡɚɰɢɨɧɧɚɹ ɤɨɥɨɧɧɚ; 5, 7 – 

ɧɚɫɨɫɵ; 8, 9, 10 – ɚɩɩɚɪɚɬɵ ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ; 11, 12, 13, 14 – ɬɟɩɥɨɨɛɦɟɧɧɢɤɢ; 
15 – ɯɨɥɨɞɢɥɶɧɢɤ; 

I – ɋɵɪɶɟ; II – ȼɨɞɨɪɨɞɫɨɞɟɪɠɚɳɢɣ ɝɚɡ; III – Ƚɢɞɪɨɝɟɧɢɡɚɬ; IV – Ɉɱɢɳɟɧɧɚɹ ɞɢɡɟɥɶɧɚɹ 
ɮɪɚɤɰɢɹ; V – Ƚɚɡ; VI – Ȼɟɧɡɢɧ; VII – ɩɚɪ; VIII – ȼɨɞɨɪɨɞɫɨɞɟɪɠɚɳɢɣ ɝɚɡ ɧɚ ɨɱɢɫɬɤɭ 

 

Ⱦɢɡɟɥɶɧɨɟ ɬɨɩɥɢɜɨ (ɫɵɪɶɟ) ɩɨɞɚɟɬɫɹ ɧɚɫɨɫɨɦ 5 ɧɚ ɫɦɟɲɟɧɢɟ ɫ 
ɜɨɞɨɪɨɞɫɨɞɟɪɠɚɳɢɦ ɝɚɡɨɦ. ɋɦɟɫɶ ɝɚɡɚ ɢ ɫɵɪɶɹ ɧɚɝɪɟɜɚɟɬɫɹ ɜ ɦɟɠɬɪɭɛɧɨɦ 
ɩɪɨɫɬɪɚɧɫɬɜɟ ɬɟɩɥɨɨɛɦɟɧɧɢɤɨɜ 13, 11 ɢ ɜ ɩɟɱɢ 1 ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ ɪɟɚɤɰɢɢ, ɞɚɥɟɟ 
ɩɨɫɬɭɩɚɟɬ ɜ ɪɟɚɤɬɨɪ ɝɢɞɪɨɨɱɢɫɬɤɢ 2, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ ɪɚɡɥɨɠɟɧɢɟ ɫɟɪɨ-, ɚɡɨɬ- ɢ 
ɤɢɫɥɨɪɨɞɫɨɞɟɪɠɚɳɢɯ ɫɨɟɞɢɧɟɧɢɣ, ɚ ɬɚɤɠɟ ɝɢɞɪɢɪɨɜɚɧɢɟ ɧɟɩɪɟɞɟɥɶɧɵɯ ɢ ɨɬɱɚɫɬɢ 
ɚɪɨɦɚɬɢɱɟɫɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ. 

ɋɦɟɫɶ ȼɋȽ ɢ ɩɪɨɞɭɤɬɨɜ ɝɢɞɪɢɪɨɜɚɧɢɹ ɨɬɞɚɟɬ ɫɜɨɸ ɬɟɩɥɨɬɭ ɝɚɡɨɫɵɪɶɟɜɨɣ ɫɦɟɫɢ, 

ɩɪɨɯɨɞɹ ɱɟɪɟɡ ɬɪɭɛɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ ɬɟɩɥɨɨɛɦɟɧɧɢɤɨɜ 11, 12 ɢ 13, ɨɯɥɚɠɞɚɟɬɫɹ ɜ 
ɚɩɩɚɪɚɬɟ ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ 8, ɯɨɥɨɞɢɥɶɧɢɤɟ 15 ɢ ɩɨɫɬɭɩɚɟɬ ɜ ɫɟɩɚɪɚɬɨɪ 
ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ 3, ɝɞɟ ɰɢɪɤɭɥɢɪɭɸɳɢɣ ȼɋȽ ɨɬɞɟɥɹɸɬ ɨɬ ɠɢɞɤɨɝɨ ɝɢɞɪɨɨɱɢɳɟɧɧɨɝɨ 
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ɩɪɨɞɭɤɬɚ. ɂɡ ɫɟɩɚɪɚɬɨɪɚ 3 ȼɋȽ ɧɚɩɪɚɜɥɹɸɬ ɧɚ ɨɱɢɫɬɤɭ ɨɬ ɫɟɪɨɜɨɞɨɪɨɞɚ ɜ ɚɛɫɨɪɛɟɪ (ɧɚ 
ɫɯɟɦɟ ɧɟ ɩɨɤɚɡɚɧ), ɝɞɟ ɫɟɪɨɜɨɞɨɪɨɞ ɩɨɝɥɨɳɚɸɬ ɪɚɫɬɜɨɪɨɦ ɦɨɧɨɷɬɚɧɨɥɚɦɢɧɚ. 
Ɉɱɢɳɟɧɧɵɣ ɝɚɡ ɩɨɫɬɭɩɚɟɬ ɧɚ ɩɪɢɟɦ ɤɨɦɩɪɟɫɫɨɪɚ ɢ ɜɨɡɜɪɚɳɚɟɬɫɹ ɜ ɫɢɫɬɟɦɭ 
ɰɢɪɤɭɥɹɰɢɢ ɜɨɞɨɪɨɞɚ. ȿɫɥɢ ɜ ɪɟɡɭɥɶɬɚɬɟ ɪɟɚɤɰɢɢ ɫɨɞɟɪɠɚɧɢɟ ɜɨɞɨɪɨɞɚ ɜ 
ɰɢɪɤɭɥɢɪɭɸɳɟɦ ɝɚɡɟ ɪɟɡɤɨ ɫɧɢɠɚɟɬɫɹ, ɬɨ ɱɚɫɬɶ ɷɬɨɝɨ ɝɚɡɚ ɨɬɞɭɜɚɸɬ ɩɨɫɥɟ ɚɛɫɨɪɛɟɪɚ. 

ȼ ɠɢɞɤɨɦ ɝɢɞɪɨɝɟɧɢɡɚɬɟ ɩɨɫɥɟ ɫɟɩɚɪɚɬɨɪɚ 3 ɫɨɞɟɪɠɚɬɫɹ ɪɚɫɬɜɨɪɟɧɧɵɟ ɜɨɞɨɪɨɞ, 
ɦɟɬɚɧ, ɷɬɚɧ, ɩɪɨɩɚɧ ɢ ɛɭɬɚɧ. Ⱦɥɹ ɢɯ ɜɵɞɟɥɟɧɢɹ ɝɢɞɪɨɝɟɧɢɡɚɬ ɧɚɩɪɚɜɥɹɸɬ ɜ ɫɟɩɚɪɚɬɨɪ 
ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ 16, ɝɞɟ ɜɵɞɟɥɹɸɬ ɱɚɫɬɶ ɪɚɫɬɜɨɪɟɧɧɨɝɨ ɝɚɡɚ. ɋ ɰɟɥɶɸ ɨɤɨɧɱɚɬɟɥɶɧɨɣ 
ɫɬɚɛɢɥɢɡɚɰɢɢ ɝɢɞɪɨɝɟɧɢɡɚɬ ɩɨɞ ɫɨɛɫɬɜɟɧɧɵɦ ɞɚɜɥɟɧɢɟɦ ɱɟɪɟɡ ɬɟɩɥɨɨɛɦɟɧɧɢɤ 
ɧɚɩɪɚɜɥɹɸɬ ɜ ɫɬɚɛɢɥɢɡɚɰɢɨɧɧɭɸ ɤɨɥɨɧɧɭ 4. ɋ ɜɟɪɯɚ ɤɨɥɨɧɧɵ 4 ɩɚɪɵ ɛɟɧɡɢɧɚ ɢ ɝɚɡ 
ɩɨɩɚɞɚɸɬ ɜ ɤɨɧɞɟɧɫɚɬɨɪ-ɯɨɥɨɞɢɥɶɧɢɤ 9, ɨɬɤɭɞɚ ɫɤɨɧɞɟɧɫɢɪɨɜɚɧɧɵɣ ɝɚɡ ɢ ɛɟɧɡɢɧ 
ɧɚɩɪɚɜɥɹɸɬ ɜ ɫɟɩɚɪɚɬɨɪ 6 ɧɚ ɪɚɡɞɟɥɟɧɢɟ. Ƚɚɡ ɢɡ ɫɟɩɚɪɚɬɨɪɨɜ 6 ɢ 16 ɩɨɫɬɭɩɚɟɬ ɜ 
ɚɛɫɨɪɛɟɪ ɞɥɹ ɨɬɦɵɜɤɢ ɨɬ ɫɟɪɨɜɨɞɨɪɨɞɚ ɪɚɫɬɜɨɪɨɦ ɦɨɧɨɷɬɚɧɨɥɚɦɢɧɚ. Ȼɟɧɡɢɧ ɢɡ 
ɫɟɩɚɪɚɬɨɪɚ 6 ɬɚɤɠɟ ɩɨɞɚɸɬ ɧɚ ɨɬɦɵɜɤɭ ɨɬ ɫɟɪɨɜɨɞɨɪɨɞɚ ɪɚɫɬɜɨɪɨɦ ɳɟɥɨɱɢ ɢɥɢ 
ɨɬɞɭɜɤɭ ɭɝɥɟɜɨɞɨɪɨɞɧɵɦ ɝɚɡɨɦ, ɩɨɫɥɟ ɱɟɝɨ ɜɵɜɨɞɹɬ ɫ ɭɫɬɚɧɨɜɤɢ. Ȼɟɧɡɢɧ ɝɢɞɪɨɨɱɢɫɬɤɢ 
ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɢɦɟɟɬ ɧɢɡɤɨɟ ɨɤɬɚɧɨɜɨɟ ɱɢɫɥɨ. ɋɬɚɛɢɥɢɡɢɪɨɜɚɧɧɨɟ 
ɝɢɞɪɨɨɱɢɳɟɧɧɨɟ ɞɢɡɟɥɶɧɨɟ ɬɨɩɥɢɜɨ ɨɯɥɚɠɞɚɸɬ ɜ ɬɟɩɥɨɨɛɦɟɧɧɢɤɟ 14 ɢ ɚɩɩɚɪɚɬɟ 
ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ 10, ɡɚɬɟɦ ɨɬɤɚɱɢɜɚɸɬ ɫ ɭɫɬɚɧɨɜɤɢ. 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɪɟɠɢɦ ɢ ɦɚɬɟɪɢɚɥɶɧɵɣ ɛɚɥɚɧɫ [% (ɦɚɫ.)] ɝɢɞɪɨɨɱɢɫɬɤɢ 
ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɢɠɟ: 

ɉɚɪɰɢɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɜɨɞɨɪɨɞɚ ɜ ɪɟɚɤɬɨɪɟ, Ɇɉɚ   3,0 – 4,0 

Ɍɟɦɩɟɪɚɬɭɪɚ ɧɚ ɜɯɨɞɟ ɜ ɪɟɚɤɬɨɪ, °ɋ: 
 ɜ ɧɚɱɚɥɟ ɪɚɛɨɬɵ        350 

 ɜ ɤɨɧɰɟ ɪɚɛɨɬɵ (ɞɨ ɪɟɝɟɧɟɪɚɰɢɢ ɤɚɬɚɥɢɡɚɬɨɪɚ)   420 

ɋɨɞɟɪɠɚɧɢɟ ɜɨɞɨɪɨɞɚ ɜ ɰɢɪɤɭɥɢɪɭɸɳɟɦ ɝɚɡɟ, % ɨɛ.   85 

Ɉɛɴɟɦɧɚɹ ɫɤɨɪɨɫɬɶ ɩɨɞɚɱɢ ɫɵɪɶɹ, ɱ-1     3,5 – 4,0 

 ȼɡɹɬɨ, % ɦɚɫ. 
ɋɵɪɶɟ          100,0 

100-ɣ ɜɨɞɨɪɨɞ         0,4 

ȼɫɟɝɨ           100,4 

 ɉɨɥɭɱɟɧɨ, % ɦɚɫ. 
Ƚɢɞɪɨɨɱɢɳɟɧɧɨɟ ɞɢɡɟɥɶɧɨɟ ɬɨɩɥɢɜɨ      96,9 

Ȼɟɧɡɢɧɨɜɵɣ ɨɬɝɨɧ         1,3 

ɍɝɥɟɜɨɞɨɪɨɞɧɵɣ ɝɚɡ        0,6 

ɋɟɪɨɜɨɞɨɪɨɞ         1,2 

ɉɨɬɟɪɢ          0,4 

ȼɫɟɝɨ           100,4 

ɉɪɢ ɬɚɤɨɦ ɪɟɠɢɦɟ ɫɨɞɟɪɠɚɧɢɟ ɫɟɪɧɢɫɬɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɜ ɝɢɞɪɨɝɟɧɢɡɚɬɟ 
ɤɨɥɟɛɥɟɬɫɹ ɨɬ 0,01 ɞɨ 0,2% ɦɚɫ. Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɜɟɪɯɧɢɡɤɨɝɨ ɫɨɞɟɪɠɚɧɢɹ ɫɟɪɵ ɜ 
ɝɢɞɪɨɝɟɧɢɡɚɬɟ (ɞɨ 10 ppm) ɩɪɨɰɟɫɫ ɦɨɞɟɪɧɢɡɢɪɭɸɬ ɩɨ ɞɜɭɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ 
ɧɚɩɪɚɜɥɟɧɢɹɦ: 

 ɋɜɟɪɯɝɥɭɛɨɤɚɹ ɝɢɞɪɨɨɱɢɫɬɤɚ ɩɪɢ ɜɵɫɨɤɨɦ ɞɚɜɥɟɧɢɢ ɞɨ 9÷10 Ɇɉɚ, 
ɬɟɦɩɟɪɚɬɭɪɟ 315÷360°ɋ, ɜɵɫɨɤɨɦ ɪɚɫɯɨɞɟ ɜɨɞɨɪɨɞɚ ɢ ɧɢɡɤɨɣ ɨɛɴɟɦɧɨɣ ɫɤɨɪɨɫɬɢ 
ɩɨɞɚɱɢ ɫɵɪɶɹ 0,5÷1,0 ɱ-1 ɧɚ ɤɚɬɚɥɢɡɚɬɨɪɚɯ AɄM ɢɥɢ AHM ɢ ɜ ɞɜɭɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ 
ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɪɟɚɤɬɨɪɚɯ. 
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 Ⱦɜɭɯɫɬɭɩɟɧɱɚɬɚɹ ɝɢɞɪɨɨɱɢɫɬɤɚ ɫɵɪɶɹ. ɇɚ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɨɫɭɳɟɫɬɜɥɹɸɬ 
ɨɛɵɱɧɭɸ ɝɢɞɪɨɨɱɢɫɬɤɭ ɫɵɪɶɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 320–400°ɋ ɞɨ ɫɨɞɟɪɠɚɧɢɹ ɫɟɪɵ 50÷100 
ppm ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɤɚɬɚɥɢɡɚɬɨɪɚ AKM ɢɥɢ AHM, ɚ ɧɚ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ – ɝɢɞɪɢɪɨɜɚɧɢɟ 
ɩɪɢ ɞɚɜɥɟɧɢɢ ~3÷5 Ɇɉɚ, ɬɟɦɩɟɪɚɬɭɪɟ 260–340°ɋ, ɨɛɴɟɦɧɨɣ ɫɤɨɪɨɫɬɢ ɩɨɞɚɱɢ ɫɵɪɶɹ 
0,5–1,0 ɱ-1 ɧɚ ɤɚɬɚɥɢɡɚɬɨɪɟ ɫ ɨɤɫɢɞɨɦ ɛɥɚɝɨɪɨɞɧɨɝɨ ɦɟɬɚɥɥɚ (ɩɥɚɬɢɧɵ ɢɥɢ ɩɚɥɥɚɞɢɹ). 
 

2.12.5 Ƚɢɞɪɨɨɱɢɫɬɤɚ ɜɚɤɭɭɦɧɨɝɨ ɝɚɡɨɣɥɹ 

 

ȼɚɤɭɭɦɧɵɟ ɞɢɫɬɢɥɥɹɬɵ (350 – 500 °ɋ) ɹɜɥɹɸɬɫɹ ɬɪɚɞɢɰɢɨɧɧɵɦ ɫɵɪɶɟɦ ɞɥɹ 
ɩɪɨɰɟɫɫɨɜ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ, ɝɢɞɪɨɤɪɟɤɢɧɝɚ ɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɛɚɡɨɜɵɯ ɦɚɫɟɥ. 
Ʉɚɱɟɫɬɜɨ ɜɚɤɭɭɦɧɵɯ ɝɚɡɨɣɥɟɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɝɥɭɛɢɧɨɣ ɨɬɛɨɪɚ ɢ ɱɟɬɤɨɫɬɶɸ 
ɪɟɤɬɢɮɢɤɚɰɢɢ ɦɚɡɭɬɚ. 

Ƚɢɞɪɨɨɱɢɫɬɤɚ ɜɚɤɭɭɦɧɨɝɨ ɝɚɡɨɣɥɹ 350 – 500°ɋ ɧɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɡɧɚɱɢɬɟɥɶɧɵɯ 
ɬɪɭɞɧɨɫɬɟɣ ɢ ɩɪɨɜɨɞɢɬɫɹ ɜ ɭɫɥɨɜɢɹɯ ɢ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɢ, ɚɧɚɥɨɝɢɱɧɵɯ ɩɪɢɦɟɧɹɟɦɵɦ 
ɞɥɹ ɝɢɞɪɨɨɱɢɫɬɤɢ ɞɢɡɟɥɶɧɵɯ ɬɨɩɥɢɜ. 

Ƚɢɞɪɨɨɱɢɫɬɤɚ ɜɚɤɭɭɦɧɵɯ ɞɢɫɬɢɥɥɹɬɨɜ ɩɪɟɞɧɚɡɧɚɱɟɧɚ, ɩɪɟɠɞɟ ɜɫɟɝɨ, ɞɥɹ 
ɫɧɢɠɟɧɢɹ ɫɨɞɟɪɠɚɧɢɹ ɫɟɪɵ ɜ ɞɢɫɬɢɥɥɹɬɚɯ ɞɥɹ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ ɢ ɞɥɹ 
ɩɨɥɭɱɟɧɢɹ ɛɚɡɨɜɵɯ ɦɚɫɟɥ. ɍɜɟɥɢɱɟɧɢɟ ɞɚɜɥɟɧɢɹ ɜ ɩɪɨɰɟɫɫɟ ɞɨ 9 – 11 Ɇɉɚ ɩɪɢɜɨɞɢɬ ɤ 
ɫɧɢɠɟɧɢɸ ɫɨɞɟɪɠɚɧɢɹ ɫɟɪɵ ɜ ɝɢɞɪɨɝɟɧɢɡɚɬɟ ɞɨ 0,02 – 0,03 % (ɦɚɫ.). ɋ ɭɱɟɬɨɦ 
ɫɨɜɪɟɦɟɧɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɤ ɬɨɩɥɢɜɚɦ ɩɨ ɫɨɞɟɪɠɚɧɢɸ ɫɟɪɵ, ɧɨɜɵɟ ɭɫɬɚɧɨɜɤɢ 
ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ ɨɛɹɡɚɬɟɥɶɧɨ ɞɨɥɠɧɵ ɫɬɪɨɢɬɶɫɹ ɫ ɭɫɬɚɧɨɜɤɚɦɢ ɝɢɞɪɨɨɱɢɫɬɤɢ 
ɜɚɤɭɭɦɧɨɝɨ ɝɚɡɨɣɥɹ. ȿɫɥɢ ɧɚ ɫɬɚɪɵɯ ɭɫɬɚɧɨɜɤɚɯ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ ɨɬɫɭɬɫɬɜɭɸɬ 
ɭɫɬɚɧɨɜɤɢ ɝɢɞɪɨɨɱɢɫɬɤɢ ɫɵɪɶɹ, ɬɨ ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɫɟɪɢɜɚɬɶ ɩɪɨɞɭɤɬɵ, ɜɜɨɞɹ ɭɫɬɚɧɨɜɤɢ 
ɝɢɞɪɨɨɱɢɫɬɤɢ ɛɟɧɡɢɧɚ ɢ ɥɟɝɤɨɝɨ ɝɚɡɨɣɥɹ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ. Ʉɪɨɦɟ ɬɨɝɨ, 
ɝɢɞɪɨɨɱɢɫɬɤɚ ɜɚɤɭɭɦɧɨɝɨ ɝɚɡɨɣɥɹ ɫɩɨɫɨɛɫɬɜɭɟɬ ɭɜɟɥɢɱɟɧɢɸ ɜɵɯɨɞɚ ɩɪɨɞɭɤɬɨɜ 
ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ, ɩɨɜɵɲɟɧɢɸ ɤɨɧɜɟɪɫɢɢ ɫɵɪɶɹ; ɭɜɟɥɢɱɟɧɢɸ ɜɵɯɨɞɚ ɛɟɧɡɢɧɚ; 
ɫɧɢɠɟɧɢɸ ɜɵɯɨɞɚ ɬɹɠɟɥɨɝɨ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɝɚɡɨɣɥɹ ɢ ɤɨɤɫɨɨɛɪɚɡɨɜɚɧɢɸ ɧɚ 
ɤɚɬɚɥɢɡɚɬɨɪɟ 

Ƚɢɞɪɨɨɱɢɫɬɤɭ ɜɚɤɭɭɦɧɨɝɨ ɝɚɡɨɣɥɹ ɩɪɨɜɨɞɹɬ ɩɪɢ ɞɚɜɥɟɧɢɢ ~4–5 Ɇɉɚ, 
ɬɟɦɩɟɪɚɬɭɪɟ 360–410°ɋ ɢ ɨɛɴɟɦɧɨɣ ɫɤɨɪɨɫɬɢ ɩɨɞɚɱɢ ɫɵɪɶɹ 1–1,5 ɱ‾1. 

ɇɚɢɛɨɥɟɟ ɡɧɚɱɢɦɵɟ ɪɟɡɭɥɶɬɚɬɵ ɜ ɪɚɡɜɢɬɢɢ ɬɟɯɧɨɥɨɝɢɣ ɝɢɞɪɨɨɱɢɫɬɤɢ ɜɚɤɭɭɦɧɨɝɨ 
ɝɚɡɨɣɥɹ ɩɨɥɭɱɟɧɵ ɤɨɦɩɚɧɢɹɦɢ «Haldor Topsoe», «Chevron», UOP, ɤɨɬɨɪɵɟ ɭɠɟ ɫɟɝɨɞɧɹ 
ɞɨɫɬɢɝɚɸɬ ɫɧɢɠɟɧɢɹ ɫɨɞɟɪɠɚɧɢɹ ɫɟɪɵ ɜ ɝɢɞɪɨɨɱɢɳɟɧɧɨɦ ɝɚɡɨɣɥɟ ɞɨ 0,03-0,04% (ɦɚɫ.) 
ɩɪɢ ɧɢɡɤɨɦ ɞɚɜɥɟɧɢɢ ɢ ɧɟɜɵɫɨɤɨɦ ɪɚɫɯɨɞɟ ɜɨɞɨɪɨɞɚ. 

Ʉɨɦɩɚɧɢɹ «Haldor Topsoe» ɪɚɡɪɚɛɨɬɚɥɚ ɬɟɯɧɨɥɨɝɢɸ Aroshift ɩɪɨɰɟɫɫɚ 
ɝɢɞɪɨɨɱɢɫɬɤɢ ɜɚɤɭɭɦɧɨɝɨ ɝɚɡɨɣɥɹ. ȿɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɪɢ ɞɚɜɥɟɧɢɢ 6,0–12,5 Ɇɉɚ ɢ 360–
430°ɋ ɧɚ ɋɨ–Ɇɨ- ɢ Ni–Mo-ɤɚɬɚɥɢɡɚɬɨɪɚɯ ɩɨɡɜɨɥɹɟɬ ɞɨɫɬɢɱɶ ɜɵɫɨɤɢɯ ɫɬɟɩɟɧɟɣ 
ɨɛɟɫɫɟɪɢɜɚɧɢɹ ɢ ɞɟɚɡɨɬɢɪɨɜɚɧɢɹ. 

ɇɚ ɪɢɫɭɧɤɟ 2.53 ɩɪɟɞɫɬɚɜɥɟɧɚ ɩɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɝɢɞɪɨɨɱɢɫɬɤɢ ɜɚɤɭɭɦɧɨɝɨ 
ɝɚɡɨɣɥɹ. 
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Ɋɢɫɭɧɨɤ 2.53 – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɝɢɞɪɨɨɱɢɫɬɤɢ ɜɚɤɭɭɦɧɨɝɨ ɝɚɡɨɣɥɹ: 
1 – ɩɟɱɶ; 2 – ɪɟɚɤɬɨɪ; 3 – ɫɟɩɚɪɚɬɨɪ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ; 4 – ɤɨɥɨɧɧɚ ɫɬɚɛɢɥɢɡɚɰɢɢ;  

5 – ɫɟɩɚɪɚɬɨɪ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ; 6 – ɫɟɩɚɪɚɬɨɪ ɪɚɡɞɟɥɟɧɢɹ ɛɟɧɡɢɧɚ ɨɬ ɝɚɡɚ;  
7 – ɫɟɤɰɢɹ ɨɱɢɫɬɤɢ ɝɚɡɚ; 8, 9, 10 – ɧɚɫɨɫɵ; 11, 12 – ɚɩɩɚɪɚɬɵ ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ; 

13, 14 – ɬɟɩɥɨɨɛɦɟɧɧɢɤɢ; 15, 16 – ɯɨɥɨɞɢɥɶɧɢɤɢ; 
I – ɋɵɪɶɟ; II – ȼɨɞɨɪɨɞɫɨɞɟɪɠɚɳɢɣ ɝɚɡ; III – ɐɢɪɤɭɥɢɪɭɸɳɢɣ ɨɱɢɳɟɧɧɵɣ 

ɜɨɞɨɪɨɞɫɨɞɟɪɠɚɳɢɣ ɝɚɡ;IV – Ƚɚɡɵ ɨɬɞɭɜɚ; V – ɋɟɪɨɜɨɞɨɪɨɞ; VI – Ƚɚɡ ɫɬɚɛɢɥɢɡɚɰɢɢ; VII 

– Ȼɟɧɡɢɧ; VIII – Ɉɱɢɳɟɧɧɵɣ ɜɚɤɭɭɦɧɵɣ ɝɚɡɨɣɥɶ 

 

ȼɚɤɭɭɦɧɵɣ ɝɚɡɨɣɥɶ (ɫɵɪɶɟ) ɩɨɞɚɟɬɫɹ ɫɵɪɶɟɜɵɦ ɧɚɫɨɫɨɦ 8 ɧɚ ɫɦɟɲɟɧɢɟ ɫ 
ɜɨɞɨɪɨɞɫɨɞɟɪɠɚɳɢɦ ɝɚɡɨɦ. ɋɦɟɫɶ ɝɚɡɚ ɢ ɫɵɪɶɹ ɧɚɝɪɟɜɚɟɬɫɹ ɜ ɦɟɠɬɪɭɛɧɨɦ 
ɩɪɨɫɬɪɚɧɫɬɜɟ ɬɟɩɥɨɨɛɦɟɧɧɢɤɨɜ 13 ɢ 14 ɢ ɜ ɩɟɱɢ 1 ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ 360 – 380 ºɋ, ɞɚɥɟɟ 
ɩɨɫɬɭɩɚɟɬ ɜ ɪɟɚɤɬɨɪ ɝɢɞɪɨɨɱɢɫɬɤɢ 2, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ ɪɚɡɥɨɠɟɧɢɟ ɫɟɪɨ-, ɚɡɨɬ- ɢ 
ɤɢɫɥɨɪɨɞɫɨɞɟɪɠɚɳɢɯ ɫɨɟɞɢɧɟɧɢɣ, ɚ ɬɚɤɠɟ ɝɢɞɪɢɪɨɜɚɧɢɟ ɧɟɩɪɟɞɟɥɶɧɵɯ ɢ ɨɬɱɚɫɬɢ 
ɚɪɨɦɚɬɢɱɟɫɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ. 

ɋɦɟɫɶ ɜɨɞɨɪɨɞɫɨɞɟɪɠɚɳɟɝɨ ɝɚɡɚ ɢ ɩɪɨɞɭɤɬɨɜ ɝɢɞɪɢɪɨɜɚɧɢɹ ɫ ɧɢɡɚ ɪɟɚɤɬɨɪɚ 2 
ɩɨɫɬɭɩɚɟɬ ɜ ɫɟɩɚɪɚɬɨɪ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ 3, ɝɞɟ ɰɢɪɤɭɥɢɪɭɸɳɢɣ ɝɚɡ ɨɬɞɟɥɹɟɬɫɹ ɨɬ 
ɠɢɞɤɨɝɨ ɝɢɞɪɨɨɱɢɳɟɧɧɨɝɨ ɩɪɨɞɭɤɬɚ. ɍɯɨɞɹɳɢɣ ɢɡ ɫɟɩɚɪɚɬɨɪɚ 3 ɜɨɞɨɪɨɞɫɨɞɟɪɠɚɳɢɣ 
ɝɚɡ ɨɯɥɚɠɞɚɟɬɫɹ ɜ ɬɟɩɥɨɨɛɦɟɧɧɢɤɟ 13, ɚɩɩɚɪɚɬɟ ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ 11, 
ɯɨɥɨɞɢɥɶɧɢɤɟ 16 ɢ ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɫɟɩɚɪɚɬɨɪ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ 5 ɢ ɞɚɥɟɟ – ɜ ɫɟɤɰɢɸ 
ɨɱɢɫɬɤɢ ɨɬ ɫɟɪɨɜɨɞɨɪɨɞɚ 7, ɝɞɟ ɫɟɪɨɜɨɞɨɪɨɞ ɩɨɝɥɨɳɚɟɬɫɹ ɪɚɫɬɜɨɪɨɦ 
ɦɨɧɨɷɬɚɧɨɥɚɦɢɧɚ. Ɉɱɢɳɟɧɧɵɣ ɝɚɡ ɩɨɫɬɭɩɚɟɬ ɧɚ ɩɪɢɟɦ ɤɨɦɩɪɟɫɫɨɪɚ ɢ ɜɨɡɜɪɚɳɚɟɬɫɹ ɜ 
ɫɢɫɬɟɦɭ ɰɢɪɤɭɥɹɰɢɢ ɜɨɞɨɪɨɞɚ. ɋɟɪɨɜɨɞɨɪɨɞ ɜɵɜɨɞɢɬɫɹ ɫ ɭɫɬɚɧɨɜɤɢ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ 
ɫɟɪɵ ɢɥɢ ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ. 

ɋ ɰɟɥɶɸ ɨɤɨɧɱɚɬɟɥɶɧɨɣ ɫɬɚɛɢɥɢɡɚɰɢɢ ɝɢɞɪɨɝɟɧɢɡɚɬ ɩɨɞ ɫɨɛɫɬɜɟɧɧɵɦ ɞɚɜɥɟɧɢɟɦ 
ɱɟɪɟɡ ɛɥɨɤ ɬɟɩɥɨɨɛɦɟɧɧɢɤɨɜ ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɫɬɚɛɢɥɢɡɚɰɢɨɧɧɭɸ ɤɨɥɨɧɧɭ 4. 

ɋ ɜɟɪɯɚ ɤɨɥɨɧɧɵ 4 ɩɚɪɵ ɛɟɧɡɢɧɚ ɢ ɝɚɡ ɩɨɩɚɞɚɸɬ ɜ ɚɩɩɚɪɚɬ ɜɨɡɞɭɲɧɨɝɨ 
ɨɯɥɚɠɞɟɧɢɹ 12, ɨɬɤɭɞɚ ɫɤɨɧɞɟɧɫɢɪɨɜɚɧɧɵɣ ɝɚɡ ɢ ɛɟɧɡɢɧ ɧɚɩɪɚɜɥɹɸɬɫɹ ɜ ɫɟɩɚɪɚɬɨɪ 6 
ɧɚ ɪɚɡɞɟɥɟɧɢɟ. Ƚɚɡ ɢɡ ɫɟɩɚɪɚɬɨɪɚ 6 ɩɨɫɬɭɩɚɟɬ ɜ ɫɟɤɰɢɸ ɨɱɢɫɬɤɢ ɝɚɡɚ ɨɬ ɫɟɪɨɜɨɞɨɪɨɞɚ 
ɪɚɫɬɜɨɪɨɦ ɦɨɧɨɷɬɚɧɨɥɚɦɢɧɚ. Ȼɟɧɡɢɧ ɢɡ ɫɟɩɚɪɚɬɨɪɚ 6 ɜɵɜɨɞɢɬɫɹ ɫ ɭɫɬɚɧɨɜɤɢ. Ȼɟɧɡɢɧ 
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ɝɢɞɪɨɨɱɢɫɬɤɢ ɜɚɤɭɭɦɧɨɝɨ ɝɚɡɨɣɥɹ ɢɦɟɟɬ ɧɢɡɤɨɟ ɨɤɬɚɧɨɜɨɟ ɱɢɫɥɨ. ȿɫɥɢ ɧɟɨɛɯɨɞɢɦɨ 
ɩɨɥɭɱɚɬɶ ɫɬɚɛɢɥɢɡɢɪɨɜɚɧɧɨɟ ɝɢɞɪɨɨɱɢɳɟɧɧɨɟ ɞɢɡɟɥɶɧɨɟ ɬɨɩɥɢɜɨ, ɬɨ ɨɧɨ ɜɵɜɨɞɢɬɫɹ ɢɡ 
ɫɬɚɛɢɥɢɡɚɰɢɨɧɧɨɣ ɤɨɥɨɧɧɵ 4 ɱɟɪɟɡ ɨɬɩɚɪɧɭɸ ɤɨɥɨɧɧɭ (ɧɚ ɫɯɟɦɟ ɧɟ ɩɨɤɚɡɚɧɨ), 
ɨɯɥɚɠɞɚɟɬɫɹ ɜ ɬɟɩɥɨɨɛɦɟɧɧɢɤɟ ɢ ɯɨɥɨɞɢɥɶɧɢɤɟ, ɩɨɫɥɟ ɱɟɝɨ ɨɬɤɚɱɢɜɚɟɬɫɹ ɫ ɭɫɬɚɧɨɜɤɢ. 
ȼɨɞɨɪɨɞɫɨɞɟɪɠɚɳɢɣ ɝɚɡ ɱɚɫɬɢɱɧɨ ɭɞɚɥɹɸɬ ɫ ɭɫɬɚɧɨɜɤɢ ɜ ɫɦɟɫɢ ɫ ɭɝɥɟɜɨɞɨɪɨɞɧɵɦɢ 
ɝɚɡɚɦɢ. 

Ⱦɢɡɟɥɶɧɭɸ ɮɪɚɤɰɢɸ ɢɫɩɨɥɶɡɭɸɬ ɤɚɤ ɤɨɦɩɨɧɟɧɬ ɬɨɜɚɪɧɨɝɨ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ, 
ɩɨɥɭɱɚɟɦɵɣ ɛɟɧɡɢɧɨɜɵɣ ɨɬɝɨɧ – ɩɨɛɨɱɧɵɣ ɩɪɨɞɭɤɬ ɫ ɧɢɡɤɢɦ ɨɤɬɚɧɨɜɵɦ ɱɢɫɥɨɦ. ȿɫɥɢ 
ɞɢɡɟɥɶɧɭɸ ɮɪɚɤɰɢɸ ɧɟ ɜɵɜɨɞɹɬ ɫ ɭɫɬɚɧɨɜɤɢ, ɬɨ ɨɧɚ ɜɯɨɞɢɬ ɜ ɫɨɫɬɚɜ ɝɢɞɪɨɝɟɧɢɡɚɬɚ. 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɪɟɠɢɦ ɢ ɦɚɬɟɪɢɚɥɶɧɵɣ ɛɚɥɚɧɫ [% (ɦɚɫ.)] ɝɢɞɪɨɨɱɢɫɬɤɢ 
ɜɚɤɭɭɦɧɨɝɨ ɝɚɡɨɣɥɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɢɠɟ: 

ɉɚɪɰɢɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɜɨɞɨɪɨɞɚ ɜ ɪɟɚɤɬɨɪɟ, Ɇɉɚ   4,0 – 5,0 

Ɍɟɦɩɟɪɚɬɭɪɚ ɧɚ ɜɯɨɞɟ ɜ ɪɟɚɤɬɨɪ, °ɋ: 
 ɜ ɧɚɱɚɥɟ ɰɢɤɥɚ        360 

 ɜ ɤɨɧɰɟ ɰɢɤɥɚ        410 

ɋɨɞɟɪɠɚɧɢɟ ɜɨɞɨɪɨɞɚ ɜ ɰɢɪɤɭɥɢɪɭɸɳɟɦ ɝɚɡɟ, % ɨɛ.   85 

Ɉɛɴɟɦɧɚɹ ɫɤɨɪɨɫɬɶ ɩɨɞɚɱɢ ɫɵɪɶɹ, ɱ-1     1,0 – 1,5 

Ʉɪɚɬɧɨɫɬɶ ɰɢɪɤɭɥɹɰɢɢ 100%-ɝɨ ɜɨɞɨɪɨɞɚ, ɦ3/ɦ3 ɫɵɪɶɹ   500 

 ȼɡɹɬɨ, % ɦɚɫ. 
ɋɵɪɶɟ          100,0 

100-ɣ ɜɨɞɨɪɨɞ         0,7 

ȼɫɟɝɨ           100,7 

 ɉɨɥɭɱɟɧɨ, % ɦɚɫ. 
Ƚɢɞɪɨɨɱɢɳɟɧɧɵɣ ɜɚɤɭɭɦɧɵɣ ɝɚɡɨɣɥɶ      91,8 

Ȼɟɧɡɢɧɨɜɵɣ ɨɬɝɨɧ         1,3 

Ⱦɢɡɟɥɶɧɚɹ ɮɪɚɤɰɢɹ        4,6 

ɍɝɥɟɜɨɞɨɪɨɞɧɵɣ ɝɚɡ        1,5 

ɋɟɪɨɜɨɞɨɪɨɞ         1,5 

ɉɨɬɟɪɢ          0,4 

ȼɫɟɝɨ           100,7 

 

2.12.6 Ƚɢɞɪɢɪɨɜɚɧɢɟ ɞɢɫɬɢɥɥɹɬɨɜ ɜɬɨɪɢɱɧɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ 

 

Ʉ ɞɢɫɬɢɥɥɹɬɚɦ ɜɬɨɪɢɱɧɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ ɨɬɧɨɫɹɬ ɛɟɧɡɢɧɨɜɵɟ, ɤɟɪɨɫɢɧɨɜɵɟ, 
ɞɢɡɟɥɶɧɵɟ ɢ ɜɚɤɭɭɦɧɵɟ ɮɪɚɤɰɢɢ ɫ ɭɫɬɚɧɨɜɨɤ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ, ɤɨɤɫɨɜɚɧɢɹ, 
ɜɢɫɛɪɟɤɢɧɝɚ, ɩɢɪɨɥɢɡɚ ɢ ɞɪ. ȼɫɟ ɷɬɢ ɞɢɫɬɢɥɥɹɬɵ ɫɨɞɟɪɠɚɬ ɡɧɚɱɢɬɟɥɶɧɵɟ ɤɨɥɢɱɟɫɬɜɚ 
ɧɟɩɪɟɞɟɥɶɧɵɯ ɢ ɩɨɥɢɰɢɤɥɢɱɟɫɤɢɯ ɚɪɨɦɚɬɢɱɟɫɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ, ɩɪɨɢɡɜɨɞɧɵɯ ɛɟɧɡɨ- ɢ 
ɞɢɛɟɧɡɨɬɢɨɮɟɧɨɜ. 

ɇɚ ɦɧɨɝɢɯ ɇɉɁ ɝɢɞɪɢɪɨɜɚɧɢɟ ɧɟɩɪɟɞɟɥɶɧɵɯ ɢ ɩɨɥɢɰɢɤɥɢɱɟɫɤɢɯ ɚɪɨɦɚɬɢɱɟɫɤɢɯ 
ɫɨɟɞɢɧɟɧɢɣ ɜɨ ɜɬɨɪɢɱɧɵɯ ɞɢɫɬɢɥɥɹɬɚɯ ɩɪɨɜɨɞɹɬ ɜɦɟɫɬɟ ɫ ɝɢɞɪɨɨɱɢɫɬɤɨɣ ɩɪɹɦɨɝɨɧɧɵɯ 
ɧɟɮɬɹɧɵɯ ɮɪɚɤɰɢɣ. Ɉɞɧɚɤɨ ɧɟɨɛɯɨɞɢɦɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɭɫɥɨɜɢɹ ɩɪɨɬɟɤɚɧɢɹ ɪɟɚɤɰɢɣ 
ɝɢɞɪɨɨɱɢɫɬɤɢ – ɩɪɟɜɪɚɳɟɧɢɹ ɝɟɬɟɪɨɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ, ɢ ɪɟɚɤɰɢɣ ɝɢɞɪɢɪɨɜɚɧɢɹ 
ɧɟɩɪɟɞɟɥɶɧɵɯ, ɩɨɥɢɰɢɤɥɢɱɟɫɤɢɯ ɚɪɨɦɚɬɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ – ɪɚɡɥɢɱɧɵɟ. Ⱦɥɹ ɤɚɠɞɨɣ 
ɢɡ ɷɬɢɯ ɪɟɚɤɰɢɣ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɵ ɫɜɨɢ ɫɩɟɰɢɮɢɱɟɫɤɢɟ ɤɚɬɚɥɢɡɚɬɨɪɵ, ɢ ɫɭɳɟɫɬɜɭɟɬ 
ɨɩɬɢɦɚɥɶɧɵɣ ɞɢɚɩɚɡɨɧ ɡɧɚɱɟɧɢɣ ɩɚɪɚɦɟɬɪɨɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ. Ɋɟɚɤɰɢɢ 
ɝɢɞɪɢɪɨɜɚɧɢɹ ɧɟɩɪɟɞɟɥɶɧɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ – ɷɤɡɨɬɟɪɦɢɱɟɫɤɢɟ. Ʉɨɥɢɱɟɫɬɜɨ ɬɟɩɥɨɬɵ, 
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ɜɵɞɟɥɹɟɦɨɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɷɬɢɯ ɪɟɚɤɰɢɣ, ɡɧɚɱɢɬɟɥɶɧɨ ɩɪɟɜɵɲɚɟɬ ɬɟɩɥɨɜɵɟ ɷɮɮɟɤɬɵ 
ɪɟɚɤɰɢɣ ɩɪɟɜɪɚɳɟɧɢɹ ɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɫɟɪɵ, ɱɬɨ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ 
ɡɧɚɱɢɬɟɥɶɧɵɦ ɪɨɫɬɨɦ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɫɥɨɟ ɤɚɬɚɥɢɡɚɬɨɪɚ. Ⱦɥɹ ɬɚɤɨɝɨ ɩɪɨɰɟɫɫɚ 
ɧɟɨɛɯɨɞɢɦɵ ɢɧɵɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɢ ɢɧɨɣ ɤɚɬɚɥɢɡɚɬɨɪ ɜɨ ɢɡɛɟɠɚɧɢɟ ɟɝɨ 
ɛɵɫɬɪɨɝɨ ɡɚɤɨɤɫɨɜɵɜɚɧɢɹ. ɉɨɜɵɲɟɧɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɜ ɫɵɪɶɟ ɩɨɥɢɰɢɤɥɢɱɟɫɤɢɯ 
ɚɪɨɦɚɬɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɬɪɟɛɭɟɬ ɛɨɥɟɟ ɜɵɫɨɤɨɝɨ ɪɚɫɯɨɞɚ ɜɨɞɨɪɨɞɚ ɜ ɩɪɨɰɟɫɫɟ ɟɝɨ 
ɝɢɞɪɢɪɨɜɚɧɢɹ ɢɥɢ ɞɟɚɪɨɦɚɬɢɡɚɰɢɢ. ɑɬɨɛɵ ɞɨɛɢɬɶɫɹ ɭɥɭɱɲɟɧɢɹ ɤɚɱɟɫɬɜɚ 
ɝɢɞɪɨɝɟɧɢɡɚɬɚ, ɩɪɨɰɟɫɫ ɝɢɞɪɢɪɨɜɚɧɢɹ ɞɢɫɬɢɥɥɹɬɨɜ ɜɬɨɪɢɱɧɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ 
ɧɟɨɛɯɨɞɢɦɨ ɨɬɞɟɥɹɬɶ ɨɬ ɩɪɨɰɟɫɫɚ ɝɢɞɪɨɨɱɢɫɬɤɢ ɩɪɹɦɨɝɨɧɧɵɯ ɞɢɫɬɢɥɥɹɬɨɜ. Ʉɚɤ 
ɩɪɚɜɢɥɨ, ɜ ɨɞɧɨɦ ɪɟɚɤɬɨɪɟ ɭɫɬɚɧɨɜɤɢ ɩɪɨɜɨɞɹɬ ɝɢɞɪɢɪɨɜɚɧɢɟ ɜɬɨɪɢɱɧɨɝɨ ɫɵɪɶɹ, ɚ 
ɡɚɬɟɦ ɜ ɞɪɭɝɨɦ ɪɟɚɤɬɨɪɟ, ɤɨɬɨɪɵɣ ɪɚɫɩɨɥɨɠɟɧ ɩɨɫɥɟ ɩɟɪɜɨɝɨ, ɨɫɭɳɟɫɬɜɥɹɸɬ 
ɝɢɞɪɨɨɱɢɫɬɤɭ ɩɪɹɦɨɝɨɧɧɨɝɨ. 

Ƚɢɞɪɢɪɨɜɚɧɢɟ ɨɥɟɮɢɧɨɜɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɩɪɨɢɫɯɨɞɢɬ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɧɚ 
ɤɚɬɚɥɢɡɚɬɨɪɚɯ, ɜ ɫɨɫɬɚɜ ɤɨɬɨɪɵɯ ɜɯɨɞɹɬ ɨɤɫɢɞɵ ɛɥɚɝɨɪɨɞɧɵɯ ɦɟɬɚɥɥɨɜ (ɧɚɩɪɢɦɟɪ, 

ɩɥɚɬɢɧɵ, ɩɚɥɥɚɞɢɹ ɢɥɢ ɧɢɤɟɥɹ) ɜ ɬɟɦɩɟɪɚɬɭɪɧɨɦ ɢɧɬɟɪɜɚɥɟ 50–200°ɋ. ɍɞɚɥɟɧɢɟ ɫɟɪɵ, 
ɧɚɯɨɞɹɳɟɣɫɹ ɜ ɡɚɦɤɧɭɬɵɯ ɰɢɤɥɚɯ ɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ (ɛɟɧɡɬɢɨɮɟɧ ɢɥɢ 
ɞɢɛɟɧɡɬɢɨɮɟɧ), ɩɪɨɢɫɯɨɞɢɬ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɜ ɪɟɡɭɥɶɬɚɬɟ ɪɟɚɤɰɢɣ ɝɢɞɪɢɪɨɜɚɧɢɹ ɢ 
ɪɚɫɳɟɩɥɟɧɢɹ ɚɪɨɦɚɬɢɱɟɫɤɢɯ ɤɨɥɟɰ ɧɚ ɚɥɸɦɨɧɢɤɟɥɶɦɨɥɢɛɞɟɧɨɜɵɯ ɤɚɬɚɥɢɡɚɬɨɪɚɯ. 

Ƚɢɞɪɢɪɨɜɚɧɢɟ ɛɟɧɡɢɧɨɜ ɬɟɪɦɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ 

Ȼɨɥɶɲɢɧɫɬɜɨ ɛɟɧɡɢɧɨɜ ɜɬɨɪɢɱɧɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ (ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɛɟɧɡɢɧɚ 
ɩɢɪɨɥɢɡɚ) ɧɟ ɢɦɟɸɬ ɜɵɫɨɤɨɝɨ ɨɤɬɚɧɨɜɨɝɨ ɱɢɫɥɚ ɢ ɢɯ ɩɨɞɜɟɪɝɚɸɬ ɝɥɭɛɨɤɨɣ ɝɢɞɪɨɨɱɢɫɬɤɟ 
ɫ ɩɨɥɧɵɦ ɧɚɫɵɳɟɧɢɟɦ ɧɟɩɪɟɞɟɥɶɧɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɩɪɢ ɞɚɜɥɟɧɢɢ 5 Ɇɉɚ. ɉɨɫɥɟ ɱɟɝɨ 
ɝɢɞɪɨɨɱɢɳɟɧɧɵɟ ɛɟɧɡɢɧɵ ɧɚɩɪɚɜɥɹɸɬ ɧɚ ɩɪɨɰɟɫɫɵ ɪɢɮɨɪɦɢɧɝɚ ɢɥɢ ɩɢɪɨɥɢɡɚ. 
ɉɪɨɰɟɫɫ ɝɥɭɛɨɤɨɣ ɝɢɞɪɨɨɱɢɫɬɤɢ ɜɬɨɪɢɱɧɵɯ ɛɟɧɡɢɧɨɜ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɜɵɫɨɤɢɦ 
ɬɟɩɥɨɜɵɦ ɷɮɮɟɤɬɨɦ ɪɟɚɤɰɢɢ ɢ ɛɵɫɬɪɨɣ ɞɟɡɚɤɬɢɜɚɰɢɟɣ ɤɚɬɚɥɢɡɚɬɨɪɚ. Ⱦɥɹ 
ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɷɬɢɯ ɧɟɠɟɥɚɬɟɥɶɧɵɯ ɹɜɥɟɧɢɣ ɩɪɢɦɟɧɹɸɬ ɩɨɥɨɱɧɵɣ ɪɟɚɤɬɨɪ, ɜ 
ɤɨɬɨɪɨɦ ɦɟɠɞɭ ɫɥɨɹɦɢ ɤɚɬɚɥɢɡɚɬɨɪɚ ɜɜɨɞɹɬ ɫɦɟɫɶ ɯɨɥɨɞɧɨɝɨ ɰɢɪɤɭɥɢɪɭɸɳɟɝɨ ȼɋȽ ɢ 
ɪɟɰɢɪɤɭɥɹɬɚ (ɝɢɞɪɨɨɱɢɳɟɧɧɨɝɨ ɛɟɧɡɢɧɚ). 

ɂɧɨɝɞɚ ɩɪɢɦɟɧɹɸɬ ɬɟɯɧɨɥɨɝɢɸ ɫɨɜɦɟɫɬɧɨɣ ɝɥɭɛɨɤɨɣ ɝɢɞɪɨɨɱɢɫɬɤɢ ɫɦɟɫɟɜɨɝɨ 
ɫɵɪɶɹ – ɜɬɨɪɢɱɧɵɯ ɛɟɧɡɢɧɨɜ (10–30 %) ɫ ɩɪɹɦɨɝɨɧɧɵɦ ɞɢɡɟɥɶɧɵɦ ɬɨɩɥɢɜɨɦ (90–70%). 

Ɉɩɬɢɦɚɥɶɧɵɟ ɭɫɥɨɜɢɹ ɫɨɜɦɟɫɬɧɨɣ ɝɢɞɪɨɨɱɢɫɬɤɢ ɛɟɧɡɢɧɨɜ ɬɟɪɦɢɱɟɫɤɢɯ 
ɩɪɨɰɟɫɫɨɜ ɢ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ: ɬɟɦɩɟɪɚɬɭɪɚ 340–360°ɋ, ɞɚɜɥɟɧɢɟ 4 Ɇɩɚ, ɨɛɴɟɦɧɚɹ 
ɫɤɨɪɨɫɬɶ ɩɨɞɚɱɢ ɫɵɪɶɹ 2–5 ɱ – 1, ɫɨɨɬɧɨɲɟɧɢɟ ɜɨɞɨɪɨɞ:ɫɵɪɶɟ = 300 ɦ3/ɦ3. 

Ȼɥɢɡɤɢɟ ɪɟɡɭɥɶɬɚɬɵ ɩɨ ɫɬɟɩɟɧɢ ɨɱɢɫɬɤɢ ɨɛɟɫɩɟɱɢɜɚɸɬ ɢ ɩɪɢ ɫɨɜɦɟɫɬɧɨɣ 
ɝɢɞɪɨɨɱɢɫɬɤɟ ɩɪɹɦɨɝɨɧɧɵɯ ɢ ɜɬɨɪɢɱɧɵɯ ɛɟɧɡɢɧɨɜ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɫɨɞɟɪɠɚɧɢɟ ɛɟɧɡɢɧɚ 
ɤɨɤɫɨɜɚɧɢɹ ɢɥɢ ɬɟɪɦɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ ɧɟ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ 30–40%. 

Ƚɢɞɪɢɪɨɜɚɧɢɟ ɤɟɪɨɫɢɧɨɜɵɯ ɢ ɞɢɡɟɥɶɧɵɯ ɮɪɚɤɰɢɣ ɜɬɨɪɢɱɧɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ 

Ƚɢɞɪɢɪɨɜɚɧɢɟ ɞɢɫɬɢɥɥɹɬɧɵɯ ɮɪɚɤɰɢɣ ɜɬɨɪɢɱɧɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ (ɫɦɟɫɶ 
ɤɟɪɨɫɢɧɨɜɵɯ ɢ ɞɢɡɟɥɶɧɵɯ ɮɪɚɤɰɢɣ) ɨɫɭɳɟɫɬɜɥɹɸɬ ɜ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɜ ɫɦɟɫɢ ɫ 
ɩɪɹɦɨɝɨɧɧɵɦɢ ɮɪɚɤɰɢɹɦɢ ɫ ɩɨɫɥɟɞɭɸɳɟɣ ɝɢɞɪɨɨɱɢɫɬɤɨɣ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɢɬɶ 
ɤɨɦɩɨɧɟɧɬɵ ɦɨɬɨɪɧɵɯ ɬɨɩɥɢɜ ɫɨ ɫɜɟɪɯɧɢɡɤɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɫɟɪɵ. 

ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɬɚɤɨɝɨ ɩɪɨɰɟɫɫɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.54. ɋɵɪɶɟ 
ɫɦɟɲɢɜɚɸɬ ɫ ȼɋȽ, ɧɚɝɪɟɜɚɸɬ ɜ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚɯ 5, 6 ɢ ɩɟɱɢ 1 ɞɨ 250°ɋ ɢ ɧɚɩɪɚɜɥɹɸɬ ɜ 
ɪɟɚɤɬɨɪ 3, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ ɩɪɨɰɟɫɫ ɝɢɞɪɢɪɨɜɚɧɢɹ ɧɟɩɪɟɞɟɥɶɧɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ. 
Ɉɛɴɟɦɧɚɹ ɫɤɨɪɨɫɬɶ ɩɨɞɚɱɢ ɫɵɪɶɹ (ɨɬ 6 ɞɨ 10 ɱ-1), ɤɚɬɚɥɢɡɚɬɨɪ, ɫɨɨɬɧɨɲɟɧɢɟ 
ɜɨɞɨɪɨɞ:ɫɵɪɶɟ ɨɩɬɢɦɢɡɢɪɨɜɚɧɵ ɢɦɟɧɧɨ ɞɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɪɟɚɤɰɢɣ ɝɢɞɪɢɪɨɜɚɧɢɹ. 
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Ɋɢɫɭɧɨɤ 2.54 – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɝɢɞɪɢɪɨɜɚɧɢɹ ɢ ɩɨɫɥɟɞɭɸɳɟɣ ɝɢɞɪɨɨɱɢɫɬɤɢ 

ɞɢɫɬɢɥɥɹɬɨɜ ɜɬɨɪɢɱɧɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ ɜ ɫɦɟɫɢ ɫ ɩɪɹɦɨɝɨɧɧɵɦɢ ɮɪɚɤɰɢɹɦɢ. 
1, 2 – ɩɟɱɢ; 3, 4 – ɪɟɚɤɬɨɪɵ; 5, 6 – ɬɟɩɥɨɨɛɦɟɧɧɢɤɢ; 7 – ɫɟɩɚɪɚɬɨɪ; 8 – ɤɨɥɨɧɧɚ 

ɮɪɚɤɰɢɨɧɢɪɨɜɚɧɢɹ; 
I – ɫɵɪɶɟ; II – ɜɨɞɨɪɨɞɫɨɞɟɪɠɚɳɢɣ ɝɚɡ; III – ɝɚɡ; IV – ɜɨɞɚ; V – ɫɬɚɛɢɥɶɧɵɣ ɝɢɞɪɨɝɟɧɢɡɚɬ; 

VI – ɛɟɧɡɢɧ;VII – ɞɢɡɟɥɶɧɨɟ ɬɨɩɥɢɜɨ 

 

Ƚɢɞɪɨɝɟɧɢɡɚɬ ɩɨɫɥɟ ɪɟɚɤɬɨɪɚ 3 ɩɨɞɨɝɪɟɜɚɸɬ ɜ ɩɟɱɢ 2, ɩɨɫɥɟ ɱɟɝɨ ɨɧ ɩɨɫɬɭɩɚɟɬ ɜ 
ɪɟɚɤɬɨɪ 4, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ ɩɪɨɰɟɫɫ ɝɢɞɪɨɨɱɢɫɬɤɢ. ɋɨɫɬɚɜ ɤɚɬɚɥɢɡɚɬɨɪɚ ɜ ɪɟɚɤɬɨɪɟ 4 ɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɩɪɨɰɟɫɫɚ ɝɢɞɪɨɨɱɢɫɬɤɢ ɨɩɪɟɞɟɥɹɸɬ ɢɫɯɨɞɹ ɢɡ 
ɩɪɢɫɭɬɫɬɜɭɸɳɢɯ ɜ ɫɵɪɶɟ ɩɨɥɢɰɢɤɥɢɱɟɫɤɢɯ ɚɪɨɦɚɬɢɱɟɫɤɢɯ, ɫɟɪɨ- ɢ ɚɡɨɬɫɨɞɟɪɠɚɳɢɯ 
ɫɨɟɞɢɧɟɧɢɣ, ɚ ɬɚɤɠɟ ɨɬ ɬɪɟɛɨɜɚɧɢɣ ɤ ɤɚɱɟɫɬɜɭ ɩɨɥɭɱɚɟɦɨɝɨ ɩɪɨɞɭɤɬɚ. 

Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɤɨɦɩɨɧɟɧɬɚ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɫ ɫɨɞɟɪɠɚɧɢɟɦ ɫɟɪɵ 10 ppm 
(ȿɜɪɨ-5) ɬɟɦɩɟɪɚɬɭɪɚ ɜ ɪɟɚɤɬɨɪɟ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 340°ɋ, ɞɚɜɥɟɧɢɟ – 4,0 Ɇɉɚ, 
ɨɛɴɟɦɧɚɹ ɫɤɨɪɨɫɬɶ ɩɨɞɚɱɢ ɫɵɪɶɹ – ɧɟ ɛɨɥɟɟ 0,8 ɱ-1, ɤɨɥɢɱɟɫɬɜɨ ɩɨɞɚɜɚɟɦɨɝɨ ɜ ɡɨɧɭ 
ɪɟɚɤɰɢɢ ɜɨɞɨɪɨɞɚ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ ɟɝɨ ɯɢɦɢɱɟɫɤɨɟ ɩɨɬɪɟɛɥɟɧɢɟ ɧɟ ɦɟɧɟɟ, ɱɟɦ ɜ 8 
ɪɚɡ. ɉɨɫɥɟ ɪɟɚɤɬɨɪɚ 3 ɫɨɞɟɪɠɚɧɢɟ ɧɟɩɪɟɞɟɥɶɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɜ ɝɢɞɪɨɝɟɧɢɡɚɬɟ 
ɫɧɢɠɚɟɬɫɹ ɜ 15 ɪɚɡ, ɚ ɩɨɫɥɟ ɪɟɚɤɬɨɪɚ 4 ɫɨɞɟɪɠɚɧɢɟ ɩɨɥɢɰɢɤɥɢɱɟɫɤɢɯ ɚɪɨɦɚɬɢɱɟɫɤɢɯ 
ɤɨɦɩɨɧɟɧɬɨɜ ɭɦɟɧɶɲɚɟɬɫɹ ɜ 2,5 ɪɚɡɚ. 

Ƚɢɞɪɢɪɨɜɚɧɢɟ ɞɢɫɬɢɥɥɹɬɨɜ ɜɬɨɪɢɱɧɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ ɫ ɩɨɥɭɱɟɧɢɟɦ ɞɢɡɟɥɶɧɨɝɨ 
ɬɨɩɥɢɜɚ ɫɨ ɫɜɟɪɯɧɢɡɤɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɫɟɪɧɢɫɬɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɰɟɥɟɫɨɨɛɪɚɡɧɨ 
ɩɪɨɜɨɞɢɬɶ ɜ ɞɜɟ ɫɬɚɞɢɢ: ɫɧɚɱɚɥɚ ɝɢɞɪɢɪɨɜɚɧɢɟ ɧɟɩɪɟɞɟɥɶɧɵɯ, ɚ ɡɚɬɟɦ ɝɢɞɪɢɪɨɜɚɧɢɟ 
ɩɨɥɢɰɢɤɥɢɱɟɫɤɢɯ ɚɪɨɦɚɬɢɱɟɫɤɢɯ ɤɨɦɩɨɧɟɧɬɨɜ, ɢ ɝɢɞɪɨɨɱɢɫɬɤɚ ɝɟɬɟɪɨɚɬɨɦɧɵɯ 
ɫɨɟɞɢɧɟɧɢɣ. ɉɟɪɜɭɸ ɫɬɚɞɢɸ ɫ ɩɨɥɭɱɟɧɢɟɦ ɩɪɨɞɭɤɬɚ ɫ ɨɫɬɚɬɨɱɧɵɦ ɫɨɞɟɪɠɚɧɢɟɦ ɫɟɪɵ 
50÷100 ppm ɩɪɨɜɨɞɹɬ ɬɚɤ ɠɟ, ɤɚɤ ɨɩɢɫɚɧɨ ɜɵɲɟ, ɚ ɡɚɬɟɦ ɨɫɭɳɟɫɬɜɥɹɸɬ 
ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɝɢɞɪɢɪɨɜɚɧɢɟ ɧɚ ɚɜɬɨɧɨɦɧɨɦ ɛɥɨɤɟ ɞɟɚɪɨɦɚɬɢɡɚɰɢɢ ɜ ɩɪɢɫɭɬɫɬɜɢɢ 
ɤɚɬɚɥɢɡɚɬɨɪɨɜ ɧɚ ɨɫɧɨɜɟ ɛɥɚɝɨɪɨɞɧɨɝɨ ɦɟɬɚɥɥɚ (ɧɢɤɟɥɹ, ɜɨɥɶɮɪɚɦɚ ɢ ɬ.ɞ.). Ⱦɚɧɧɚɹ 
ɫɯɟɦɚ ɯɨɪɨɲɨ ɫɟɛɹ ɡɚɪɟɤɨɦɟɧɞɨɜɚɥɚ ɩɪɢ ɝɢɞɪɢɪɨɜɚɧɢɢ ɞɢɡɟɥɶɧɵɯ ɮɪɚɤɰɢɣ (ɥɟɝɤɨɝɨ 
ɝɚɡɨɣɥɹ) ɬɚɤɢɯ ɩɪɨɰɟɫɫɨɜ, ɤɚɤ ɤɚɬɚɥɢɬɢɱɟɫɤɢɣ ɤɪɟɤɢɧɝ ɢ ɤɨɤɫɨɜɚɧɢɟ. 

ɋɭɳɟɫɬɜɭɸɬ ɬɚɤɠɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ, ɜ ɤɨɬɨɪɵɯ ɩɪɨɜɨɞɹɬ 
ɨɞɧɨɫɬɚɞɢɣɧɨɟ (ɜ ɨɬɞɟɥɶɧɵɯ ɫɥɭɱɚɹɯ – ɞɜɭɯɫɬɚɞɢɣɧɨɟ) ɝɢɞɪɢɪɨɜɚɧɢɟ ɧɚ 
ɫɟɪɨɭɫɬɨɣɱɢɜɵɯ ɤɚɬɚɥɢɡɚɬɨɪɚɯ, ɬɚɤɢɯ, ɤɚɤ ɧɢɤɟɥɶɦɨɥɢɛɞɟɧɨɜɵɟ ɢɥɢ 
ɧɢɤɟɥɶɜɨɥɶɮɪɚɦɨɜɵɟ. ɗɬɢ ɩɪɨɰɟɫɫɵ ɨɫɭɳɟɫɬɜɥɹɸɬ ɩɪɢ ɞɚɜɥɟɧɢɢ 5÷10 Ɇɉɚ, 
ɬɟɦɩɟɪɚɬɭɪɟ 320÷420°ɋ, ɨɛɴɟɦɧɨɣ ɫɤɨɪɨɫɬɢ ɩɨɞɚɱɢ ɫɵɪɶɹ 0,5÷1,0 ɱ‾¹. Ʉ ɢɯ ɱɢɫɥɭ 
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ɨɬɧɨɫɢɬɫɹ ɩɪɨɰɟɫɫ «ɋɢɧɫɚɬ» (ɤɨɦɩɚɧɢɢ Criterion ɢ Lummus). Ⱥɧɚɥɨɝɢɱɧɵɟ ɬɟɯɧɨɥɨɝɢɢ 
ɩɪɟɞɥɨɠɟɧɵ ɬɚɤɠɟ ɮɢɪɦɚɦɢ Haldor Topsɨe, Sud Chemie, Akzo Nobel ɢ ɞɪ. 

 

2.12.7 Ʉɚɬɚɥɢɬɢɱɟɫɤɚɹ ɝɢɞɪɨɞɟɩɚɪɚɮɢɧɢɡɚɰɢɹ ɞɢɡɟɥɶɧɵɯ ɮɪɚɤɰɢɣ 

 

ȼ Ɋɨɫɫɢɢ ɞɨɥɹ ɬɨɩɥɢɜ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɭɫɥɨɜɢɹɯ ɯɨɥɨɞɧɨɝɨ ɢ ɚɪɤɬɢɱɟɫɤɨɝɨ 
ɤɥɢɦɚɬɚ ɨɬ ɨɛɳɟɝɨ ɨɛɴɟɦɚ ɜɵɩɭɫɤɚɟɦɵɯ ɬɨɩɥɢɜ ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 19%. Ɉɞɧɚɤɨ 
ɨɫɨɛɟɧɧɨɫɬɢ ɝɟɨɝɪɚɮɢɱɟɫɤɨɝɨ ɩɨɥɨɠɟɧɢɹ ɧɚɲɟɣ ɫɬɪɚɧɵ ɨɛɭɫɥɚɜɥɢɜɚɸɬ ɩɨɱɬɢ ɜɞɜɨɟ 
ɛɨɥɶɲɭɸ ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɧɢɡɤɨɡɚɫɬɵɜɚɸɳɢɯ ɞɢɡɟɥɶɧɵɯ ɬɨɩɥɢɜɚɯ ɫ ɩɟɪɫɩɟɤɬɢɜɨɣ ɤ 
ɭɜɟɥɢɱɟɧɢɸ ɡɚ ɫɱɟɬ ɨɫɜɨɟɧɢɹ ɋɟɜɟɪɚ, ȼɨɫɬɨɱɧɨɣ ɋɢɛɢɪɢ, Ⱦɚɥɶɧɟɝɨ ȼɨɫɬɨɤɚ ɢ Ⱥɪɤɬɢɤɢ. 

Ⱦɨ ɫɢɯ ɩɨɪ ɩɨɞɚɜɥɹɸɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɧɢɡɤɨɡɚɫɬɵɜɚɸɳɢɯ ɞɢɡɟɥɶɧɵɯ ɬɨɩɥɢɜ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɡɚ ɫɱɟɬ ɨɛɥɟɝɱɟɧɢɹ ɮɪɚɤɰɢɨɧɧɨɝɨ ɫɨɫɬɚɜɚ ɞɢɡɟɥɶɧɵɯ ɞɢɫɬɢɥɥɹɬɨɜ 
ɭɫɬɚɧɨɜɨɤ ȺȼɌ, ɢɥɢ ɪɚɡɛɚɜɥɟɧɢɹ ɤɟɪɨɫɢɧɨɦ ɥɟɬɧɢɯ ɞɢɡɟɥɶɧɵɯ ɬɨɩɥɢɜ. ȼ ɫɜɨɸ ɨɱɟɪɟɞɶ, 

ɷɬɨ ɩɪɢɜɨɞɢɬ ɤ ɫɨɤɪɚɳɟɧɢɸ ɪɟɫɭɪɫɨɜ ɰɟɧɧɨɝɨ ɪɟɚɤɬɢɜɧɨɝɨ ɬɨɩɥɢɜɚ, ɫɧɢɠɟɧɢɸ 
ɬɟɦɩɟɪɚɬɭɪɵ ɜɫɩɵɲɤɢ, ɚ ɬɚɤɠɟ ɜɹɡɤɨɫɬɢ ɢ ɰɟɬɚɧɨɜɨɝɨ ɱɢɫɥɚ ɬɨɩɥɢɜ. 

Ⱦɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɞɢɡɟɥɶɧɵɯ ɬɨɩɥɢɜ, ɭɞɨɜɥɟɬɜɨɪɹɸɳɢɯ ɫɨɜɪɟɦɟɧɧɵɦ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ, ɦɟɠɞɭɧɚɪɨɞɧɵɣ ɪɵɧɨɤ ɩɪɟɞɥɚɝɚɟɬ ɩɨɦɢɦɨ ɦɟɧɟɟ 
ɚɤɬɭɚɥɶɧɵɯ, ɬɚɤɠɟ ɢ ɷɮɮɟɤɬɢɜɧɵɟ ɤɚɬɚɥɢɬɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ: ɪɚɡɥɢɱɧɵɟ ɦɨɞɢɮɢɤɚɰɢɢ 
ɝɢɞɪɨɤɪɟɤɢɧɝɚ, ɝɢɞɪɨɞɟɩɚɪɚɮɢɧɢɡɚɰɢɸ, ɢɡɨɦɟɪɢɡɚɰɢɨɧɧɭɸ ɞɟɩɚɪɚɮɢɧɢɡɚɰɢɸ. 

ɐɟɥɟɜɨɟ ɧɚɡɧɚɱɟɧɢɟ ɩɪɨɰɟɫɫɚ ɝɢɞɪɨɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ – ɩɪɨɜɟɞɟɧɢɟ ɪɟɚɤɰɢɣ 
ɝɢɞɪɨɤɪɟɤɢɧɝɚ (ɪɚɡɪɵɜ ɰɟɩɢ) ɧ-ɚɥɤɚɧɨɜ ɜ ɞɢɫɬɢɥɥɹɬɚɯ ɫ ɰɟɥɶɸ ɩɨɥɭɱɟɧɢɹ ɩɪɨɞɭɤɬɨɜ ɫ 
ɭɥɭɱɲɟɧɧɵɦɢ ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ, ɬ.ɟ. ɤɨɦɩɨɧɟɧɬɨɜ ɡɢɦɧɟɝɨ ɢɥɢ 
ɚɪɤɬɢɱɟɫɤɨɝɨ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ. 

Ɉɫɧɨɜɧɵɟ ɪɟɚɤɰɢɢ ɩɪɨɰɟɫɫɚ – ɥɟɝɤɢɣ ɝɢɞɪɨɤɪɟɤɢɧɝ ɢ ɢɡɨɦɟɪɢɡɚɰɢɹ ɧ-ɚɥɤɚɧɨɜ. 
ɂɫɩɨɥɶɡɭɸɬ ɤɚɬɚɥɢɡɚɬɨɪɵ ɤɨɦɩɚɧɢɢ «Sud-Chemie» (Ƚɟɪɦɚɧɢɹ), «Shell» ɢɥɢ ɪɨɫɫɢɣɫɤɢɟ 
ɤɚɬɚɥɢɡɚɬɨɪɵ ɋɄȽ-1 ɢɥɢ ȽɄȾ-3-5ɧ. Ʉɚɤ ɩɪɚɜɢɥɨ, ɜɫɟ ɨɧɢ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɝɪɚɧɭɥɵ, 
ɫɨɫɬɨɹɳɢɟ ɢɡ ɜɵɫɨɤɨɤɪɟɦɧɟɡɟɦɧɨɝɨ ɰɟɨɥɢɬɚ ɝɪɭɩɩɵ ɩɟɧɬɚɫɢɥɨɜ, ɨɤɫɢɞɚ ɚɥɸɦɢɧɢɹ ɢ 
ɝɢɞɪɢɪɭɸɳɢɯ ɤɨɦɩɨɧɟɧɬɨɜ. 

ɇɚ ɫɨɜɪɟɦɟɧɧɵɯ ɭɫɬɚɧɨɜɤɚɯ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɞɢɡɟɥɶɧɵɯ ɬɨɩɥɢɜ ɫ ɫɨɞɟɪɠɚɧɢɟɦ 
ɫɟɪɵ ɦɟɧɟɟ 10 ɦɝ/ɤɝ ɤɚɬɚɥɢɡɚɬɨɪ ɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ ɦɨɠɟɬ ɡɚɝɪɭɠɚɬɶɫɹ ɩɟɪɟɞ, ɩɨɫɥɟ 
ɢɥɢ ɦɟɠɞɭ ɤɚɬɚɥɢɡɚɬɨɪɚɦɢ ɝɢɞɪɨɨɛɟɫɫɟɪɢɜɚɧɢɹ; ɜ ɨɞɧɨɦ ɪɟɚɤɬɨɪɟ ɫ ɤɚɬɚɥɢɡɚɬɨɪɚɦɢ 
ɝɢɞɪɨɨɛɟɫɫɟɪɢɜɚɧɢɹ ɢɥɢ ɜ ɨɬɞɟɥɶɧɨɦ ɚɩɩɚɪɚɬɟ. ɋɥɟɞɭɟɬ ɡɚɦɟɬɢɬɶ, ɱɬɨ ɡɚɝɪɭɡɤɚ 
ɤɚɬɚɥɢɡɚɬɨɪɚ ɧɚ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɩɟɪɟɞ ɤɚɬɚɥɢɡɚɬɨɪɨɦ ɝɢɞɪɨɨɛɟɫɫɟɪɢɜɚɧɢɹ ɜɨɡɦɨɠɧɚ 
ɬɨɥɶɤɨ ɩɪɢ ɭɫɥɨɜɢɢ ɟɝɨ ɧɟɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɤ ɚɡɨɬɢɫɬɵɦ ɫɨɟɞɢɧɟɧɢɹɦ ɢ ɩɪɢ ɧɢɡɤɨɦ 
ɫɨɞɟɪɠɚɧɢɢ ɫɟɪɵ ɜ ɫɵɪɶɟ. ɑɚɳɟ ɜɫɟɝɨ ɤɚɬɚɥɢɡɚɬɨɪ ɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ ɪɚɫɩɨɥɚɝɚɸɬ 
ɦɟɠɞɭ ɤɚɬɚɥɢɡɚɬɨɪɚɦɢ ɝɢɞɪɨɨɛɟɫɫɟɪɢɜɚɧɢɹ. 

Ɉɫɧɨɜɧɵɦɢ ɡɚɪɭɛɟɠɧɵɦɢ ɪɚɡɪɚɛɨɬɱɢɤɚɦɢ ɹɜɥɹɸɬɫɹ ɤɨɦɩɚɧɢɢ Esso Res.&Eng., 
Texaco Inc., British Petroleum, Criterion Catalysts, Albemarle, Süd Chemie. 

Ɏɢɪɦɚɦɢ Exxon Mobil R&E, Albemarle, Kellog Brown and Root, Fina Research S.A. 

ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɧɢɡɤɨɡɚɫɬɵɜɚɸɳɢɯ ɞɢɡɟɥɶɧɵɯ ɬɨɩɥɢɜ ɩɪɟɞɥɚɝɚɸɬɫɹ ɬɟɯɧɨɥɨɝɢɢ 
Mobil’s MDDW (Mobil Distillate Dewaxing) ɢ MDDW-CFI/HDS. 

Ɉɞɧɨɣ ɢɡ ɨɬɟɱɟɫɬɜɟɧɧɵɯ ɪɚɡɪɚɛɨɬɨɤ, ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɚ ɭɪɨɜɧɟ 
ɦɢɪɨɜɵɯ, ɹɜɥɹɟɬɫɹ ɬɟɯɧɨɥɨɝɢɹ ɈȺɈ «ȼɇɂɂ ɇɉ» ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɤɚɬɚɥɢɡɚɬɨɪɚ 
ɝɢɞɪɨɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ ɫɨɛɫɬɜɟɧɧɨɣ ɪɚɡɪɚɛɨɬɤɢ. Ɍɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɨɣ 
ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɥɭɱɟɧɢɹ ɧɚ ɭɫɬɚɧɨɜɤɟ ɫɬɚɛɢɥɶɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ 
ɦɨɬɨɪɧɵɯ ɬɨɩɥɢɜ ɲɢɪɨɤɨɝɨ ɚɫɫɨɪɬɢɦɟɧɬɚ, ɤɚɤ ɡɢɦɧɢɯ ɜɢɞɨɜ ɬɨɩɥɢɜ, ɬɚɤ ɢ ɥɟɬɧɢɯ. 
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ɉɪɨɰɟɫɫ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɬɪɟɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɪɟɚɤɬɨɪɚɯ. ȼ ɩɟɪɜɵɟ ɞɜɚ ɪɟɚɤɬɨɪɚ 
ɡɚɝɪɭɠɚɟɬɫɹ ɤɚɬɚɥɢɡɚɬɨɪ ɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ, ɜ ɩɨɫɥɟɞɧɢɣ – ɤɚɬɚɥɢɡɚɬɨɪ ɝɢɞɪɨɨɱɢɫɬɤɢ. 
Ɍɟɯɧɨɥɨɝɢɹ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɨɥɭɱɟɧɢɟ ɡɢɦɧɟɝɨ ɢ ɚɪɤɬɢɱɟɫɤɨɝɨ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɫ 
ɫɨɞɟɪɠɚɧɢɟɦ ɫɟɪɵ ɦɟɧɟɟ 50 ɦɝ/ɤɝ ɢ ɞɟɩɪɟɫɫɢɸ ɬɟɦɩɟɪɚɬɭɪɵ ɡɚɫɬɵɜɚɧɢɹ 20-30°ɋ. 

ɇɚ ɪɢɫɭɧɤɟ 2.55 ɩɪɢɜɟɞɟɧɚ ɫɯɟɦɚ ɝɢɞɪɨɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ ɞɢɡɟɥɶɧɵɯ ɮɪɚɤɰɢɣ. 
 

6 7

16

13

15

5

2 3 4

8

1

9

11

12

14

Ⱥ

I

II
III

IV

V

II

VI

10

VII

 
Ɋɢɫɭɧɨɤ 2.55 – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɝɢɞɪɨɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ ɞɢɡɟɥɶɧɵɯ ɮɪɚɤɰɢɣ 

1 – ɧɚɫɨɫ; 2, 3, 4, 8, 12 – ɬɟɩɥɨɨɛɦɟɧɧɢɤɢ; 5 – ɩɟɱɶ; 6 – ɪɟɚɤɬɨɪ ɝɢɞɪɨɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ; 
7 – ɪɟɚɤɬɨɪ ɝɢɞɪɨɨɱɢɫɬɤɢ; 9, 14, 15 – ɚɩɩɚɪɚɬɵ ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ; 10 – 

ɯɨɥɨɞɢɥɶɧɢɤ; 11, 16 – ɫɟɩɚɪɚɬɨɪɵ ɜɵɫɨɤɨɝɨ ɢ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ;  
13 – ɫɬɚɛɢɥɢɡɚɰɢɨɧɧɚɹ ɤɨɥɨɧɧɚ; 

I – ɫɵɪɶɟ; II – ɫɜɟɠɢɣ ɜɨɞɨɪɨɞɫɨɞɟɪɠɚɳɢɣ ɝɚɡ (ȼɋȽ); III – ɨɬɞɭɜ ɝɚɡɚ; IV – ɝɚɡ ɧɚ ɨɱɢɫɬɤɭ; 
V – ɛɟɧɡɢɧ; VI – ɫɬɚɛɢɥɶɧɨɟ ɞɢɡɟɥɶɧɨɟ ɬɨɩɥɢɜɨ; VII – ɰɢɪɤɭɥɢɪɭɸɳɢɣ ȼɋȽ 

Ⱥ – ɛɥɨɤ ɨɱɢɫɬɤɢ ȼɋȽ 

 

ɋɵɪɶɟ ɩɨɞɚɸɬ ɧɚɫɨɫɨɦ 1 ɧɚ ɫɦɟɲɟɧɢɟ ɫ ȼɋȽ ɢ ɞɚɥɟɟ ɧɚɝɪɟɜɚɸɬ ɜ 
ɬɟɩɥɨɨɛɦɟɧɧɢɤɚɯ 2 – 4 ɢ ɩɟɱɢ 5. ɉɨɫɥɟ ɩɟɱɢ 5 ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 330–360°ɋ ɢ ɨɛɴɟɦɧɨɣ 
ɫɤɨɪɨɫɬɢ ɩɨɞɚɱɢ ɫɵɪɶɹ ɩɪɢɦɟɪɧɨ 2,5 ɱ-1 ɫɵɪɶɟ ɩɨɫɬɭɩɚɟɬ ɜ ɪɟɚɤɬɨɪ 6, ɝɞɟ ɩɪɢ ɞɚɜɥɟɧɢɢ 
3,5 Ɇɉɚ ɜɟɞɭɬ ɩɪɨɰɟɫɫ ɝɢɞɪɨɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ. 

ɉɪɨɰɟɫɫ ɡɚɜɟɪɲɚɸɬ ɜ ɪɟɚɤɬɨɪɟ 7, ɝɞɟ ɩɪɨɯɨɞɢɬ ɩɪɨɰɟɫɫ ɝɢɞɪɨɨɱɢɫɬɤɢ ɧɚ ɨɛɵɱɧɨɦ 
ɤɚɬɚɥɢɡɚɬɨɪɟ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 280 – 320°ɋ ɢ ɞɚɜɥɟɧɢɢ 3,5 Ɇɉɚ. ɉɨɫɥɟ ɪɟɚɤɬɨɪɚ 7 ɩɪɨɞɭɤɬɵ 
ɪɟɚɤɰɢɢ ɨɯɥɚɠɞɚɸɬ ɜ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚɯ 8, 2–4, ɚɩɩɚɪɚɬɟ ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ 9, 
ɯɨɥɨɞɢɥɶɧɢɤɟ 10. Ɂɚɬɟɦ ɨɧɢ ɩɨɫɬɭɩɚɸɬ ɜ ɫɟɩɚɪɚɬɨɪ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ 11, ɝɞɟ ɨɬɞɟɥɹɸɬ 
ɥɟɝɤɢɣ ɭɝɥɟɜɨɞɨɪɨɞɧɵɣ ɢ ɜɨɞɨɪɨɞɫɨɞɟɪɠɚɳɢɣ ɝɚɡ, ɚ ɨɫɬɚɜɲɢɣɫɹ ɩɪɨɞɭɤɬ ɩɪɨɯɨɞɢɬ 
ɬɟɩɥɨɨɛɦɟɧɧɢɤ 12 ɢ ɟɝɨ ɧɚɩɪɚɜɥɹɸɬ ɜ ɤɨɥɨɧɧɭ 13. ȼ ɤɨɥɨɧɧɟ 13 ɩɪɨɞɭɤɬɨɜɭɸ ɫɦɟɫɶ 
ɪɚɡɞɟɥɹɸɬ ɧɚ ɝɚɡ, ɛɟɧɡɢɧ ɢ ɫɬɚɛɢɥɶɧɨɟ ɞɢɡɟɥɶɧɨɟ ɬɨɩɥɢɜɨ. 

ɋɵɪɶɟɦ ɩɪɨɰɟɫɫɚ ɹɜɥɹɟɬɫɹ ɥɟɬɧɟɟ ɞɢɡɟɥɶɧɨɟ ɬɨɩɥɢɜɨ (ɮɪɚɤɰɢɹ 180–350°ɋ) ɫ 
ɫɨɞɟɪɠɚɧɢɟɦ ɫɟɪɵ 0,7÷0,9% (ɦɚɫ.), ɬɟɦɩɟɪɚɬɭɪɨɣ ɡɚɫɬɵɜɚɧɢɹ ɦɢɧɭɫ 17–20°ɋ. ɉɨɫɥɟ 
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ɩɪɨɜɟɞɟɧɢɹ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɝɨ ɩɪɨɰɟɫɫɚ ɝɢɞɪɨɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ ɢ ɝɢɞɪɨɨɱɢɫɬɤɢ 
ɬɟɦɩɟɪɚɬɭɪɭ ɡɚɫɬɵɜɚɧɢɹ ɫɧɢɠɚɸɬ ɧɚ 5–10°ɋ, ɚ ɫɨɞɟɪɠɚɧɢɟ ɫɟɪɧɢɫɬɵɯ ɤɨɦɩɨɧɟɧɬɨɜ – 

ɞɨ 0,07–0,1% ɦɚɫ. 
ȼɵɯɨɞ ɩɪɨɞɭɤɬɨɜ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɝɨ ɩɪɨɰɟɫɫɚ ɫ ɩɨɥɭɱɟɧɢɟɦ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ 

ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ ɡɚɫɬɵɜɚɧɢɹ ɦɢɧɭɫ 45°ɋ ɩɪɢɜɟɞɟɧ ɧɢɠɟ, % ɦɚɫ. 
Ƚɚɡ      9,1 

Ȼɟɧɡɢɧ     11,2 

Ⱦɢɡɟɥɶɧɨɟ ɬɨɩɥɢɜɨ   79,3 

ɉɨɬɟɪɢ     0,4 

ȼɫɟɝɨ      100,0 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɪɨɰɟɫɫɚ ɤɚɬɚɥɢɬɢɱɟɫɤɨɣ ɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ ɧɚ 
ɫɭɳɟɫɬɜɭɸɳɢɯ ɭɫɬɚɧɨɜɤɚɯ ɝɢɞɪɨɨɱɢɫɬɤɢ ɢɥɢ ɜ ɢɧɬɟɝɪɚɰɢɢ ɫ ɬɟɯɧɨɥɨɝɢɟɣ ɝɥɭɛɨɤɨɝɨ 
ɝɢɞɪɨɨɛɟɫɫɟɪɢɜɚɧɢɹ ɧɚ ɩɪɨɟɤɬɢɪɭɟɦɵɯ ɭɫɬɚɧɨɜɤɚɯ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɪɨɢɡɜɨɞɫɬɜɨ 
ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɵɯ ɧɢɡɤɨɡɚɫɬɵɜɚɸɳɢɯ ɦɨɬɨɪɧɵɯ ɬɨɩɥɢɜ, ɨɬɜɟɱɚɸɳɢɯ ɫɨɜɪɟɦɟɧɧɵɦ 
ɬɪɟɛɨɜɚɧɢɹɦ ɤ ɤɚɱɟɫɬɜɭ. Ɉɞɧɚɤɨ ɜɵɯɨɞ ɰɟɥɟɜɨɝɨ ɩɪɨɞɭɤɬɚ ɜ ɞɚɧɧɨɦ ɩɪɨɰɟɫɫɟ 
ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɭɞɚɟɬɫɹ ɩɨɞɧɹɬɶ ɞɚɠɟ ɞɨ 90%, ɱɬɨ, ɛɟɡɭɫɥɨɜɧɨ, ɹɜɥɹɟɬɫɹ 
ɫɭɳɟɫɬɜɟɧɧɵɦ ɧɟɞɨɫɬɚɬɤɨɦ. 

 

2.12.8 Ƚɢɞɪɨɢɡɨɞɟɩɚɪɚɮɢɧɢɡɚɰɢɹ (ɝɢɞɪɨɢɡɨɦɟɪɢɡɚɰɢɹ) ɞɢɡɟɥɶɧɵɯ ɮɪɚɤɰɢɣ 

 

ȼ ɨɫɧɨɜɟ ɩɪɨɰɟɫɫɚ ɝɢɞɪɨɢɡɨɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ ɥɟɠɢɬ ɢɡɨɦɟɪɢɡɚɰɢɹ ɧɨɪɦɚɥɶɧɵɯ 
ɩɚɪɚɮɢɧɨɜɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɜɨɞɨɪɨɞɚ. ȼ ɩɪɨɰɟɫɫɟ 
ɢɡɨɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ ɞɥɢɧɧɨɰɟɩɨɱɟɱɧɵɟ ɧ-ɩɚɪɚɮɢɧɵ ɧɟ ɪɚɡɪɭɲɚɸɬɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɤɪɟɤɢɧɝɚ, ɚ ɢɡɨɦɟɪɢɡɭɸɬɫɹ ɫ ɫɨɯɪɚɧɟɧɢɟɦ ɦɨɥɟɤɭɥɹɪɧɨɣ ɦɚɫɫɵ, ɜɫɥɟɞɫɬɜɢɟ ɱɟɝɨ 
ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɦɟɧɹɟɬɫɹ ɮɪɚɤɰɢɨɧɧɵɣ ɫɨɫɬɚɜ ɩɨɥɭɱɚɟɦɵɯ ɩɪɨɞɭɤɬɨɜ. Ɂɧɚɱɢɬɟɥɶɧɚɹ 
ɞɟɩɪɟɫɫɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɡɚɫɬɵɜɚɧɢɹ ɩɨɥɭɱɚɟɦɨɣ ɞɢɡɟɥɶɧɨɣ ɮɪɚɤɰɢɢ ɧɟ 
ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɡɚɦɟɬɧɵɦ ɫɧɢɠɟɧɢɟɦ ɡɧɚɱɟɧɢɹ ɰɟɬɚɧɨɜɨɝɨ ɱɢɫɥɚ, ɩɨɫɤɨɥɶɤɭ 
ɦɚɥɨɪɚɡɜɟɬɜɥɟɧɧɵɟ ɢɡɨɦɟɪɧɵɟ ɩɚɪɚɮɢɧɵ ɢɦɟɸɬ ɝɨɪɚɡɞɨ ɛɨɥɟɟ ɧɢɡɤɢɟ ɬɟɦɩɟɪɚɬɭɪɵ 
ɡɚɫɬɵɜɚɧɢɹ, ɧɨ ɧɟɡɧɚɱɢɬɟɥɶɧɨ ɦɟɧɶɲɢɟ ɡɧɚɱɟɧɢɹ ɰɟɬɚɧɨɜɵɯ ɱɢɫɟɥ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɧ-

ɩɚɪɚɮɢɧɚɦɢ. ɉɨɥɭɱɟɧɧɨɟ ɞɢɡɟɥɶɧɨɟ ɬɨɩɥɢɜɨ ɫɨɞɟɪɠɢɬ ɦɟɧɶɲɟ ɚɪɨɦɚɬɢɱɟɫɤɢɯ 
ɭɝɥɟɜɨɞɨɪɨɞɨɜ, ɜ ɱɚɫɬɧɨɫɬɢ ɫɨɞɟɪɠɚɧɢɟ ɩɨɥɢɰɢɤɥɢɱɟɫɤɢɯ ɚɪɨɦɚɬɢɱɟɫɤɢɯ 
ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɫɧɢɠɚɟɬɫɹ ɞɨ ɡɧɚɱɟɧɢɣ ɦɟɧɟɟ 7-8% ɦɚɫɫ. 

ɉɪɨɰɟɫɫ ɢɡɨɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ ɩɪɨɜɨɞɢɬɫɹ ɧɚ ɛɢɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɤɚɬɚɥɢɡɚɬɨɪɚɯ, 
ɫɨɞɟɪɠɚɳɢɯ ɝɢɞɪɢɪɭɸɳɢɟ ɦɟɬɚɥɥɵ, ɚ ɜ ɤɚɱɟɫɬɜɟ ɤɢɫɥɨɬɧɨɝɨ ɤɨɦɩɨɧɟɧɬɚ – ɰɟɨɥɢɬɵ 
ɢɥɢ ɰɟɨɥɢɬɨɩɨɞɨɛɧɵɟ ɫɬɪɭɤɬɭɪɵ. Ʉɚɬɚɥɢɡɚɬɨɪɵ ɢɦɟɸɬ ɦɢɧɢɦɚɥɶɧɭɸ ɚɤɬɢɜɧɨɫɬɶ ɜ 
ɨɬɧɨɲɟɧɢɢ ɪɟɚɤɰɢɣ ɝɢɞɪɨɤɪɟɤɢɧɝɚ. 

ɉɪɨɰɟɫɫ ɢɡɨɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ ɜ ɩɪɨɦɵɲɥɟɧɧɵɯ ɭɫɥɨɜɢɹɯ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 
ɤɚɬɚɥɢɡɚɬɨɪɚ, ɫɨɞɟɪɠɚɳɟɝɨ ɩɥɚɬɢɧɭ, ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɵɯɨɞ ɰɟɥɟɜɨɝɨ ɩɪɨɞɭɤɬɚ ɧɟ ɦɟɧɟɟ 
94% ɦɚɫɫ. ɧɚ ɫɵɪɶɟ. ɉɪɢ ɷɬɨɦ ɧɚɪɹɞɭ ɫ ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɵɦ ɞɢɡɟɥɶɧɵɦ ɬɨɩɥɢɜɨɦ ɫ 
ɜɵɫɨɤɢɦ ɰɟɬɚɧɨɜɵɦ ɱɢɫɥɨɦ ɨɛɪɚɡɭɟɬɫɹ ɛɟɧɡɢɧɨɜɚɹ ɮɪɚɤɰɢɹ, ɤɨɬɨɪɭɸ ɦɨɠɧɨ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ ɤɚɱɟɫɬɜɟ ɤɨɦɩɨɧɟɧɬɚ ɬɨɜɚɪɧɨɝɨ ɛɟɧɡɢɧɚ. 

ɉɪɨɦɵɲɥɟɧɧɨ ɪɟɚɥɢɡɨɜɚɧɧɵɟ ɢ ɪɚɡɪɚɛɚɬɵɜɚɟɦɵɟ ɬɟɯɧɨɥɨɝɢɢ 
ɢɡɨɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ ɞɢɡɟɥɶɧɵɯ ɞɢɫɬɢɥɥɹɬɨɜ ɨɛɟɫɩɟɱɢɜɚɸɬ ɞɟɩɪɟɫɫɢɸ ɡɧɚɱɟɧɢɣ 
ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɵɯ ɫɜɨɣɫɬɜ ɬɨɩɥɢɜɚ ɧɚ ɭɪɨɜɧɟ 20-60° ɩɪɢ ɜɵɯɨɞɟ ɰɟɥɟɜɨɝɨ ɩɪɨɞɭɤɬɚ 
ɧɟ ɦɟɧɟɟ 92% ɦɚɫɫ. 
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ɋɚɦɵɦ ɩɟɪɫɩɟɤɬɢɜɧɵɦ ɩɪɨɰɟɫɫɨɦ ɢɡɨɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ, ɨɫɜɨɟɧɧɵɦ ɜ 
ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ ɩɪɨɦɵɲɥɟɧɧɨɦ ɦɚɫɲɬɚɛɟ, ɹɜɥɹɟɬɫɹ ɩɪɨɰɟɫɫ, ɪɚɡɪɚɛɨɬɚɧɧɵɣ 
ɤɨɦɩɚɧɢɟɣ ExxonMobil Research&Engineering Co. (ɫɨɜɦɟɫɬɧɨ ɫ ɤɨɦɩɚɧɢɹɦɢ 
KellogBrownandRoot, Albemarle, FinaResearch) – ɬɟɯɧɨɥɨɝɢɹ MAKFiningHDT/MIDW 

(Hydrodesulfurization Tecnology/Mobil’sIsoDeWaxing). ɉɪɨɰɟɫɫ ɜɩɟɪɜɵɟ ɛɵɥ ɜɧɟɞɪɟɧ ɧɚ 
ɇɉɁ ɜ Ⱦɠɭɪɨɧɝɟ ɜ 1990 ɝ. ɉɪɨɰɟɫɫ ɨɬɥɢɱɚɟɬɫɹ ɜɵɫɨɤɨɣ ɝɢɛɤɨɫɬɶɸ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ 
ɫɯɟɦɚ ɫɨɩɨɫɬɚɜɢɦɚ ɫɨ ɫɯɟɦɨɣ ɩɪɨɰɟɫɫɚ ɝɢɞɪɨɨɱɢɫɬɤɢ. 

ɉɪɨɰɟɫɫ MAKFining HDT/MIDW ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɫɪɟɞɟ ɜɨɞɨɪɨɞɚ ɧɚ 
ɫɬɚɰɢɨɧɚɪɧɨɦ ɫɥɨɟ ɛɢɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɦɟɬɚɥɥɰɟɨɥɢɬɫɨɞɟɪɠɚɳɟɝɨ ɤɚɬɚɥɢɡɚɬɨɪɚ, 
ɭɫɬɨɣɱɢɜɨɝɨ ɤ ɫɟɪɨɜɨɞɨɪɨɞɭ ɢ ɚɦɦɢɚɤɭ. ɍɫɥɨɜɢɹ ɩɪɨɜɟɞɟɧɢɹ ɩɪɨɰɟɫɫɚ ɩɨ ɞɚɧɧɨɣ 
ɬɟɯɧɨɥɨɝɢɢ ɞɨɫɬɚɬɨɱɧɨ ɦɹɝɤɢɟ: ɞɚɜɥɟɧɢɟ 2,4-4,0 Ɇɉɚ, ɨɛɴɟɦɧɚɹ ɫɤɨɪɨɫɬɶ ɩɨɞɚɱɢ ɫɵɪɶɹ 
0,5-1,0 ɱ-1 [37, 47]. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ ɦɢɪɟ ɩɨ ɬɟɯɧɨɥɨɝɢɢ MIDW ɪɚɛɨɬɚɸɬ 7 ɭɫɬɚɧɨɜɨɤ: 2 – ɜ 
Ⱥɡɢɢ, 3 – ɜ Ʉɚɧɚɞɟ, 1 – ɜ ɋɒȺ ɢ 1 – ɜ Ƚɟɪɦɚɧɢɢ. ȿɳɟ ɞɜɟ ɭɫɬɚɧɨɜɤɢ ɜ ȿɜɪɨɩɟ ɢ Ⱥɡɢɢ 
ɧɚɯɨɞɹɬɫɹ ɧɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɜ ɫɬɚɞɢɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ. 

Ɍɟɯɧɨɥɨɝɢɹ MIDW ɦɨɠɟɬ ɬɚɤɠɟ ɷɮɮɟɤɬɢɜɧɨ ɩɪɢɦɟɧɹɬɶɫɹ ɞɥɹ ɢɡɨɦɟɪɢɡɚɰɢɢ 
ɞɢɡɟɥɶɧɵɯ ɬɨɩɥɢɜ, ɩɨɥɭɱɟɧɧɵɯ ɢɡ ɜɨɡɨɛɧɨɜɥɹɟɦɨɝɨ ɫɵɪɶɹ. ɉɪɢ ɷɬɨɦ ɦɨɝɭɬ ɛɵɬɶ 
ɩɨɥɭɱɟɧɵ ɞɢɡɟɥɶɧɵɟ ɬɨɩɥɢɜɚ ɫ ɪɚɡɥɢɱɧɵɦɢ ɬɟɦɩɟɪɚɬɭɪɚɦɢ ɩɨɦɭɬɧɟɧɢɹ ɢ ɡɚɫɬɵɜɚɧɢɹ 
ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɟɝɢɨɧɚɥɶɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɤ ɞɢɡɟɥɶɧɵɦ ɬɨɩɥɢɜɚɦ. Ɍɟɦɩɟɪɚɬɭɪɚ 
ɩɨɦɭɬɧɟɧɢɹ ɦɢɧɭɫ 33°C ɞɨɫɬɢɝɚɟɬɫɹ ɩɪɢ ɧɢɡɤɨɣ ɪɟɚɤɰɢɨɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ (<330°C). 

Ʉɨɦɩɚɧɢɟɣ Chevron Lummus Global, Inc. ɪɚɡɪɚɛɨɬɚɧ ɩɪɨɰɟɫɫ 
ɢɡɨɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ, ɩɨɥɭɱɢɜɲɢɣ ɧɚɡɜɚɧɢɟ Isodewaxing. Ɍɟɯɧɨɥɨɝɢɹ ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɜɵɫɨɤɢɣ ɜɵɯɨɞ ɢɡɨɦɟɪɧɵɯ ɫɬɪɭɤɬɭɪ, ɢɫɩɨɥɶɡɭɟɬ ɤɚɬɚɥɢɡɚɬɨɪ ɧɚ ɨɫɧɨɜɟ ɩɥɚɬɢɧɵ, ɜ 
ɤɚɱɟɫɬɜɟ ɤɢɫɥɨɬɧɨɝɨ ɤɨɦɩɨɧɟɧɬɚ ɩɪɢɦɟɧɹɟɬɫɹ ɫɢɥɢɤɨɚɥɸɦɨɮɨɫɮɚɬ. 

Ƚɪɭɩɩɨɣ ɤɨɦɩɚɧɢɣ Shell Global Solutions, Criterion Catalysts Company L.P., ABB 
Lummus Global Inc. ɪɚɡɪɚɛɨɬɚɧɚ ɝɢɛɤɚɹ ɞɜɭɯɫɬɭɩɟɧɱɚɬɚɹ ɬɟɯɧɨɥɨɝɢɹ SYN-Flow, 

ɩɨɡɜɨɥɹɸɳɚɹ ɦɚɤɫɢɦɚɥɶɧɨ ɭɥɭɱɲɚɬɶ ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɵɟ ɫɜɨɣɫɬɜɚ ɫɪɟɞɧɢɯ 
ɞɢɫɬɢɥɥɹɬɨɜ ɫ ɦɢɧɢɦɚɥɶɧɵɦɢ ɩɨɬɟɪɹɦɢ ɜ ɜɵɯɨɞɚɯ ɠɢɞɤɢɯ ɩɪɨɞɭɤɬɨɜ (ɜɵɲɟ 95% 
ɦɚɫɫ.). Ⱦɥɹ ɩɪɢɞɚɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɝɢɛɤɨɫɬɢ ɇɉɁ ɩɨ ɢɡɦɟɧɟɧɢɸ ɤɚɱɟɫɬɜɚ ɩɪɨɞɭɤɬɨɜ 
ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɬɪɟɛɧɨɫɬɟɣ ɪɵɧɤɚ ɩɪɨɰɟɫɫ ɢɧɬɟɝɪɢɪɭɟɬɫɹ ɫ ɫɭɳɟɫɬɜɭɸɳɢɦɢ 
ɭɫɬɚɧɨɜɤɚɦɢ ɝɢɞɪɨɨɱɢɫɬɤɢ. 

Ɏɢɪɦɨɣ UOP ɪɚɡɪɚɛɨɬɚɧɨ ɧɟɫɤɨɥɶɤɨ ɦɨɞɢɮɢɤɚɰɢɣ ɬɟɯɧɨɥɨɝɢɢ MQD Unionfining ɞɥɹ 
ɨɛɥɚɝɨɪɚɠɢɜɚɧɢɹ ɞɢɫɬɢɥɥɹɬɨɜ ɜ ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɵɟ ɞɢɡɟɥɶɧɵɟ ɬɨɩɥɢɜɚ, ɨɬɜɟɱɚɸɳɢɟ 
ɫɨɜɪɟɦɟɧɧɵɦ ɢ ɩɟɪɫɩɟɤɬɢɜɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ. ɉɪɨɰɟɫɫ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɢ ɩɚɪɰɢɚɥɶɧɵɯ 
ɞɚɜɥɟɧɢɹɯ ɜɨɞɨɪɨɞɚ 3,5-13,8 Ɇɉɚ. Ɍɟɦɩɟɪɚɬɭɪɚ ɢ ɨɛɴɟɦɧɚɹ ɫɤɨɪɨɫɬɶ ɨɩɪɟɞɟɥɹɸɬɫɹ 
ɰɟɥɹɦɢ ɩɪɨɰɟɫɫɚ. ȼ ɤɚɱɟɫɬɜɟ ɫɵɪɶɹ ɦɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɩɪɹɦɨɝɨɧɧɵɟ ɢɥɢ ɜɬɨɪɢɱɧɵɟ 
ɞɢɫɬɢɥɥɹɬɵ. ȼ ɤɚɱɟɫɬɜɟ ɤɚɬɚɥɢɡɚɬɨɪɚ ɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ ɜ ɨɞɧɨɫɬɚɞɢɣɧɨɦ ɩɪɨɰɟɫɫɟ 
ɩɪɢɦɟɧɹɟɬɫɹ ɦɟɬɚɥɥɰɟɨɥɢɬɧɵɣ ɤɚɬɚɥɢɡɚɬɨɪ ɇɋ-80, ɧɟɨɛɯɨɞɢɦɚɹ ɞɟɩɪɟɫɫɢɹ ɞɨɫɬɢɝɚɟɬɫɹ ɡɚ 
ɫɱɟɬ ɤɪɟɤɢɧɝɚ ɧ-ɩɚɪɚɮɢɧɨɜ ɞɨ ɛɨɥɟɟ ɥɟɝɤɢɯ. 

ȿɫɥɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɜɭɯɫɬɚɞɢɣɧɵɣ ɩɪɨɰɟɫɫ, ɬɨ ɧɚ ɜɬɨɪɨɣ ɫɬɚɞɢɢ ɩɪɢɦɟɧɹɟɬɫɹ 
ɤɚɬɚɥɢɡɚɬɨɪ DW-10 ɧɚ ɨɫɧɨɜɟ ɛɥɚɝɨɪɨɞɧɨɝɨ ɦɟɬɚɥɥɚ – ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɵɣ ɜ 
ɝɢɞɪɨɢɡɨɦɟɪɢɡɚɰɢɢ ɧ-ɩɚɪɚɮɢɧɨɜɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ 
ɭɦɟɧɶɲɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɡɚɫɬɵɜɚɧɢɹ ɞɢɡɟɥɶɧɨɣ ɮɪɚɤɰɢɢ ɢ ɟɟ ɜɵɫɨɤɢɣ ɜɵɯɨɞ. 

ɉɪɨɰɟɫɫ ɢɡɨɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ ɩɟɪɫɩɟɤɬɢɜɧɵɦ ɢ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɵɫɨɤɢɣ ɜɵɯɨɞ ɰɟɥɟɜɨɝɨ ɩɪɨɞɭɤɬɚ – ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɞɥɹ ɯɨɥɨɞɧɵɯ 
ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɡɨɧ ɫ ɬɪɟɛɭɟɦɵɦɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ. 
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2.12.9 Ƚɢɞɪɨɞɟɚɪɨɦɚɬɢɡɚɰɢɹ ɞɢɡɟɥɶɧɵɯ ɮɪɚɤɰɢɣ 

 

ȼ ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɤɚɱɟɫɬɜɭ ɞɢɡɟɥɶɧɵɯ ɬɨɩɥɢɜ 
ɫɬɚɧɨɜɹɬɫɹ ɜɫɟ ɛɨɥɟɟ ɠɟɫɬɤɢɦɢ. ȼ ɱɚɫɬɧɨɫɬɢ, ɷɬɨ ɤɚɫɚɟɬɫɹ ɨɝɪɚɧɢɱɟɧɢɣ ɩɪɟɞɟɥɶɧɨ 
ɞɨɩɭɫɬɢɦɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɜ ɧɢɯ ɚɪɨɦɚɬɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ. Ɍɚɤ, ɫɨɝɥɚɫɧɨ 
ɞɟɣɫɬɜɭɸɳɟɦɭ ȽɈɋɌ 32511-2013 (EN 590:2009) ɢ Ɍɟɯɧɢɱɟɫɤɨɦɭ ɪɟɝɥɚɦɟɧɬɭ 
ɬɚɦɨɠɟɧɧɨɝɨ ɫɨɸɡɚ, ɪɟɚɥɢɡɭɟɦɨɦɭ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɢ, Ȼɟɥɨɪɭɫɫɢɢ ɢ Ʉɚɡɚɯɫɬɚɧɚ, 
ɫɨɞɟɪɠɚɧɢɟ ɩɨɥɢɰɢɤɥɢɱɟɫɤɢɯ ɚɪɨɦɚɬɢɱɟɫɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ (ɉȺɍ) ɜ ɞɢɡɟɥɶɧɵɯ 
ɬɨɩɥɢɜɚɯ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ Ʉɥɚɫɫɚ 5 ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ ɡɧɚɱɟɧɢɟɦ 8 % ɦɚɫɫ. 

ɉɪɨɰɟɫɫ ɝɢɞɪɨɞɟɚɪɨɦɚɬɢɡɚɰɢɢ ɧɚɩɪɚɜɥɟɧ ɧɚ ɫɧɢɠɟɧɢɟ ɫɨɞɟɪɠɚɧɢɹ 
ɩɨɥɢɰɢɤɥɢɱɟɫɤɢɯ ɚɪɨɦɚɬɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɜ ɞɢɡɟɥɶɧɵɯ ɬɨɩɥɢɜɚɯ ɞɨ ɬɪɟɛɭɟɦɨɝɨ 
ɫɬɚɧɞɚɪɬɚɦɢ ɭɪɨɜɧɹ. 

ȼ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɲɢɪɨɤɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɩɨɥɭɱɢɥɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ 
ɞɜɭɯɫɬɚɞɢɣɧɨɣ ɝɢɞɪɨɞɟɚɪɨɦɚɬɢɡɚɰɢɢ. ɇɚ ɩɟɪɜɨɣ ɫɬɚɞɢɢ ɤɨɬɨɪɨɣ ɜ ɩɪɢɫɭɬɫɬɜɢɢ Ni-Mo ɢɥɢ 
Ni-W ɫɭɥɶɮɢɞɧɵɯ ɤɚɬɚɥɢɡɚɬɨɪɨɜ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɚɯ 340-400°ɋ ɩɪɨɢɫɯɨɞɢɬ ɭɞɚɥɟɧɢɟ 
ɛɨɥɶɲɨɣ ɱɚɫɬɢ ɝɟɬɟɪɨɚɬɨɦɧɵɯ ɫɨɟɞɢɧɟɧɢɣ. ɇɚ ɜɬɨɪɨɣ ɫɬɚɞɢɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɝɢɞɪɨɞɟɚɪɨɦɚɬɢɡɚɰɢɹ ɞɢɫɬɢɥɥɹɬɧɵɯ ɮɪɚɤɰɢɣ, ɤɨɬɨɪɚɹ ɩɪɨɜɨɞɢɬɫɹ ɫ 
ɰɟɥɶɸ ɩɪɟɜɪɚɳɟɧɢɹ ɚɪɨɦɚɬɢɱɟɫɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɜ ɧɚɮɬɟɧɨɜɵɟ, ɩɚɪɚɮɢɧɨɜɵɟ 
ɭɝɥɟɜɨɞɨɪɨɞɵ, ɚ ɬɚɤɠɟ ɧɚɫɵɳɟɧɢɹ ɜɨɞɨɪɨɞɨɦ ɧɟɩɪɟɞɟɥɶɧɵɯ ɫɨɟɞɢɧɟɧɢɣ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, 
ɧɚ ɞɚɧɧɨɣ ɫɬɚɞɢɢ ɩɪɨɢɫɯɨɞɢɬ ɝɥɭɛɨɤɚɹ ɞɟɚɪɨɦɚɬɢɡɚɰɢɹ ɞɢɫɬɢɥɥɹɬɨɜ, ɚ ɬɚɤɠɟ ɫɧɢɠɟɧɢɟ 
ɫɨɞɟɪɠɚɧɢɹ ɫɟɪɵ ɞɨ ɧɟɫɤɨɥɶɤɢɯ ɦɝ/ɤɝ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɚɯ 260-300°ɋ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɤɚɬɚɥɢɡɚɬɨɪɨɜ, ɫɨɞɟɪɠɚɳɢɯ ɛɥɚɝɨɪɨɞɧɵɟ ɦɟɬɚɥɥɵ. 

ȼɩɟɪɜɵɟ ɬɟɯɧɨɥɨɝɢɹ ɞɜɭɯɫɬɚɞɢɣɧɨɣ ɝɢɞɪɨɞɟɚɪɨɦɚɬɢɡɚɰɢɢ ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ ɢ 
ɧɚɱɚɥɚ ɩɪɢɦɟɧɹɬɶɫɹ ɜ ɩɟɪɟɪɚɛɨɬɤɟ ɜ 90-ɯ ɝɨɞɚɯ ɤɨɦɩɚɧɢɟɣ Shell, ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɧɚ 
ɜɬɨɪɨɣ ɫɬɚɞɢɢ ɫɟɪɨɭɫɬɨɣɱɢɜɵɯ ɰɟɨɥɢɬɫɨɞɟɪɠɚɳɢɯ ɤɚɬɚɥɢɡɚɬɨɪɨɜ ɧɚ ɨɫɧɨɜɟ 
ɛɥɚɝɨɪɨɞɧɵɯ ɦɟɬɚɥɥɨɜ. Ɋɚɡɪɚɛɨɬɚɧɧɚɹ ɬɟɯɧɨɥɨɝɢɹ Shell Middle Distillates Hydrogenation 
(SMDH) ɩɨɡɜɨɥɹɟɬ ɩɪɨɜɨɞɢɬɶ ɝɥɭɛɨɤɨɟ ɝɢɞɪɢɪɨɜɚɧɢɟ ɚɪɨɦɚɬɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɜ 
ɝɚɡɨɣɥɹɯ ɩɪɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɢɡɤɢɯ ɩɚɪɰɢɚɥɶɧɵɯ ɞɚɜɥɟɧɢɹɯ ɜɨɞɨɪɨɞɚ ɢ ɬɟɦɩɟɪɚɬɭɪɚɯ. 

Ʉɨɦɩɚɧɢɟɣ Haldor Topsoe ɛɵɥ ɬɚɤɠɟ ɪɚɡɪɚɛɨɬɚɧ ɩɪɨɰɟɫɫ HDS/HDA ɞɥɹ 
ɝɢɞɪɨɨɛɟɫɫɟɪɢɜɚɧɢɹ ɢ ɝɢɞɪɨɞɟɚɪɨɦɚɬɢɡɚɰɢɢ ɞɢɡɟɥɶɧɵɯ ɬɨɩɥɢɜ. ɗɬɨɬ ɩɪɨɰɟɫɫ ɩɨɡɜɨɥɹɟɬ 
ɩɪɨɢɡɜɨɞɢɬɶ ɩɪɨɞɭɤɬɵ ɫ ɧɢɡɤɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɚɪɨɦɚɬɢɱɟɫɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ. 

Ɏɢɪɦɨɣ UOP ɞɥɹ ɝɥɭɛɨɤɨɣ ɞɟɚɪɨɦɚɬɢɡɚɰɢɢ ɪɚɡɪɚɛɨɬɚɧ ɩɪɨɰɟɫɫ MQD 
Unionfining. Ⱦɟɚɪɨɦɚɬɢɡɚɰɢɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɛɥɚɝɨɪɨɞɧɵɯ ɦɟɬɚɥɥɨɜ ɹɜɥɹɟɬɫɹ ɬɚɤɠɟ 
ɫɨɫɬɚɜɧɨɣ ɱɚɫɬɶɸ ɩɪɨɰɟɫɫɚ MAK Fining, ɤɨɬɨɪɵɣ ɪɚɡɪɚɛɨɬɚɧ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɞɢɡɟɥɶɧɵɯ 
ɬɨɩɥɢɜ, ɨɬɜɟɱɚɸɳɢɯ ɫɬɪɨɝɢɦ ɬɟɯɧɢɱɟɫɤɢɦ ɢ ɷɤɨɥɨɝɢɱɟɫɤɢɦ ɬɪɟɛɨɜɚɧɢɹɦ. ɉɪɨɰɟɫɫ 
ɡɚɩɚɬɟɧɬɨɜɚɧ ɫɨɜɦɟɫɬɧɨ ExxonMobil, Akzo Nobel, Kellog ɢ Total-Fina. ȼ ɪɟɡɭɥɶɬɚɬɟ 
ɞɚɧɧɨɝɨ ɩɪɨɰɟɫɚ ɧɚɛɥɸɞɚɟɬɫɹ: 

ɚ) ɫɜɟɪɯɝɥɭɛɨɤɨɟ ɨɛɟɫɫɟɪɢɜɚɧɢɟ ɧɚ Co-Mo ɤɚɬɚɥɢɡɚɬɨɪɚɯ; 
ɛ) ɝɢɞɪɨɤɪɟɤɢɧɝ ɬɹɠɟɥɵɯ ɞɢɫɬɢɥɥɹɬɨɜ ɧɚ Ni-Mo ɤɚɬɚɥɢɡɚɬɨɪɚɯ; 
ɜ) ɞɟɚɪɨɦɚɬɢɡɚɰɢɹ – ɝɢɞɪɢɪɨɜɚɧɢɟ ɩɨɥɢɚɪɨɦɚɬɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɧɚ 

ɤɚɬɚɥɢɡɚɬɨɪɚɯ, ɫɨɞɟɪɠɚɳɢɯ ɛɥɚɝɨɪɨɞɧɵɟ ɦɟɬɚɥɥɵ; 
ɝ) ɞɟɩɚɪɚɮɢɧɢɡɚɰɢɹ – ɫɧɢɠɟɧɢɟ ɫɨɞɟɪɠɚɧɢɹ ɧ-ɚɥɤɚɧɨɜ ɩɭɬɟɦ ɢɡɨɦɟɪɢɡɚɰɢɢ 

ɜ ɭɝɥɟɜɨɞɨɪɨɞɵ ɢɡɨ-ɫɬɪɨɟɧɢɹ; 
ɞ) ɭɥɭɱɲɟɧɢɟ ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɭɬɟɦ ɫɟɥɟɤɬɢɜɧɨɝɨ 

ɝɢɞɪɨɤɪɟɤɢɧɝɚ ɧ-ɚɥɤɚɧɨɜ. 
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Ɍɟɯɧɨɥɨɝɢɹ SynSat, ɪɚɡɪɚɛɨɬɚɧɧɚɹ Criterion Catalyst Co. L.P. ɢ ABB Lummus Crest 
Inc., ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɝɢɞɪɨɩɪɨɰɟɫɫɨɜ ɫɟɦɟɣɫɬɜɚ Syn-ɬɟɯɧɨɥɨɝɢɣ. ȼ SynSat ɩɪɨɰɟɫɫɟ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɨɞɢɧ ɢɥɢ ɞɜɚ ɪɟɚɤɬɨɪɚ ɫ ɪɚɡɞɟɥɟɧɢɟɦ ɧɚ ɞɜɟ ɫɬɚɞɢɢ. ɇɚ ɩɟɪɜɨɣ ɫɬɚɞɢɢ 
ɢɫɯɨɞɧɨɟ ɫɵɪɶɟ ɢ ɜɨɞɨɪɨɞ ɧɚɩɪɚɜɥɹɸɬɫɹ ɩɨɬɨɤɨɦ ɫɜɟɪɯɭ ɜɧɢɡ, ɚ ɧɚ ɜɬɨɪɨɣ ɫɬɚɞɢɢ 
ɧɚɩɪɚɜɥɟɧɢɟ ɜɨɞɨɪɨɞɚ ɦɨɠɟɬ ɛɵɬɶ ɢɡɦɟɧɟɧɨ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɫɥɨɜɢɣ. 

ȼ ɫɨɫɬɚɜ Syn-ɬɟɯɧɨɥɨɝɢɣ ɜɯɨɞɹɬ ɫɥɟɞɭɸɳɢɟ ɝɢɞɪɨɩɪɨɰɟɫɫɵ: 
ɚ) SynSat HDS: ɝɥɭɛɨɤɨɟ ɝɢɞɪɨɛɟɫɫɟɪɢɜɚɧɢɟ; 
ɛ) SynSat HDS/HDA: ɝɥɭɛɨɤɨɟ ɝɢɞɪɨɛɟɫɫɟɪɢɜɚɧɢɟ/ɝɥɭɛɨɤɨɟ ɝɢɞɪɢɪɨɜɚɧɢɟ 

ɚɪɨɦɚɬɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ; 
ɜ) SynShift: ɭɥɭɱɲɟɧɢɟ ɰɟɬɚɧɨɜɨɝɨ ɱɢɫɥɚ/ɫɞɜɢɝ ɞɢɚɩɚɡɨɧɚ ɬɟɦɩɟɪɚɬɭɪ 

ɤɢɩɟɧɢɹ; 
ɝ) SynFlow: ɭɥɭɱɲɟɧɢɟ ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɵɯ ɫɜɨɣɫɬɜ. 
Ɍɚɤ, SynSat ɩɪɨɰɟɫɫ ɩɪɨɦɵɲɥɟɧɧɨ ɪɟɚɥɢɡɨɜɚɧ ɜ ɒɜɟɰɢɢ, Ƚɟɪɦɚɧɢɢ ɢ ɋɒȺ. ɉɨ 

ɞɚɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɜɬɨɪɨɣ ɪɟɚɤɬɨɪ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ 
ɫ ɭɥɶɬɪɚɧɢɡɤɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɫɟɪɵ, ɫ ɛɨɥɟɟ ɧɢɡɤɢɦɢ ɫɨɞɟɪɠɚɧɢɟɦ ɩɨɥɢɰɢɤɥɢɱɟɫɤɢɯ 
ɚɪɨɦɚɬɢɱɟɫɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɢ ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɵɤɢɩɚɧɢɹ 95% ɨɛ. 

ȼ ɞɨɩɨɥɧɟɧɢɟ ɤ ɬɟɯɧɨɥɨɝɢɢ SynSat, ɤɨɬɨɪɚɹ ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ ɞɥɹ ɫɧɢɠɟɧɢɹ 
ɫɨɞɟɪɠɚɧɢɹ ɫɟɪɨɫɨɞɟɪɠɚɳɢɯ ɢ ɚɪɨɦɚɬɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɜ ɞɢɡɟɥɶɧɨɦ ɬɨɩɥɢɜɟ, ɬɚɤɠɟ 
ɛɵɥ ɪɚɡɪɚɛɨɬɚɧ ɩɪɨɰɟɫɫ SynShift ɞɥɹ ɜɵɪɚɛɨɬɤɢ ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɨɝɨ ɞɢɡɟɥɶɧɨɝɨ 
ɬɨɩɥɢɜɚ ɫ ɜɵɫɨɤɢɦ ɰɟɬɚɧɨɜɵɦ ɱɢɫɥɨɦ. ȼ ɨɫɧɨɜɟ ɞɚɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɥɟɠɢɬ ɩɪɨɰɟɫɫ 
ɋɊɄ, ɰɟɥɟɜɵɦ ɧɚɡɧɚɱɟɧɢɟɦ ɤɨɬɨɪɨɝɨ ɹɜɥɹɟɬɫɹ ɧɟ ɬɨɥɶɤɨ ɭɞɚɥɟɧɢɟ ɝɟɬɟɪɨɚɬɨɦɧɵɯ 
ɫɨɟɞɢɧɟɧɢɣ, ɧɨ ɢ ɫɟɥɟɤɬɢɜɧɨɟ ɪɚɫɤɪɵɬɢɟ ɤɨɥɶɰɚ, ɩɨɡɜɨɥɹɸɳɟɟ ɫɞɜɢɧɭɬɶ ɞɢɚɩɚɡɨɧ 
ɜɵɤɢɩɚɧɢɹ ɤɨɧɟɱɧɨɝɨ ɩɪɨɞɭɤɬɚ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɛɨɥɟɟ ɥɟɝɤɨɝɨ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ 
ɭɥɭɱɲɟɧɧɨɝɨ ɤɚɱɟɫɬɜɚ. 

Ɋɚɛɨɱɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɞɚɜɥɟɧɢɹ ɩɪɨɰɟɫɫɨɜ SynSat ɢ SynShift ɜɚɪɶɢɪɭɸɬɫɹ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜ ɞɢɚɩɚɡɨɧɟ 315-400°ɋ ɢ 3-6 Ɇɉɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɞɚɜɚɟɦɨɝɨ ɫɵɪɶɹ 
ɢ ɬɪɟɛɭɟɦɨɝɨ ɤɚɱɟɫɬɜɚ ɩɪɨɞɭɤɬɚ. 

ɉɪɨɰɟɫɫ ɞɟɚɪɨɦɚɬɢɡɚɰɢɢ ɩɪɢɨɛɪɟɬɚɟɬ ɜɫɟ ɛɨɥɶɲɟɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɩɨɥɭɱɟɧɢɹ 
ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɵɯ ɞɢɡɟɥɶɧɵɯ ɬɨɩɥɢɜ, ɨɞɧɚɤɨ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɨɬɫɭɬɫɬɜɭɸɬ 
ɩɪɨɦɵɲɥɟɧɧɨ ɪɟɚɥɢɡɨɜɚɧɧɵɟ ɨɬɟɱɟɫɬɜɟɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ, ɚ ɤɚɬɚɥɢɡɚɬɨɪɵ ɧɚ ɨɫɧɨɜɟ 
ɛɥɚɝɨɪɨɞɧɵɯ ɦɟɬɚɥɥɨɜ ɨɬɥɢɱɚɸɬɫɹ ɜɵɫɨɤɨɣ ɫɬɨɢɦɨɫɬɶɸ. 

 

2.13 Ƚɢɞɪɨɤɪɟɤɢɧɝ 

 

Ƚɢɞɪɨɤɪɟɤɢɧɝ – ɨɞɢɧ ɢɡ ɫɚɦɵɯ ɛɵɫɬɪɨɪɚɡɜɢɜɚɸɳɢɯɫɹ ɩɪɨɰɟɫɫɨɜ 
ɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɢ. 

ɇɚɡɧɚɱɟɧɢɟ ɩɪɨɰɟɫɫɚ – ɩɨɥɭɱɟɧɢɟ ɫ ɜɵɫɨɤɢɦ ɜɵɯɨɞɨɦ ɢɡ ɥɸɛɨɝɨ 
ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ ɫɵɪɶɹ ɲɢɪɨɤɨɝɨ ɚɫɫɨɪɬɢɦɟɧɬɚ ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ 
ɨɫɧɨɜɧɵɯ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ – ɫɠɢɠɟɧɧɵɯ ɝɚɡɨɜ, ɛɟɧɡɢɧɨɜ, ɪɟɚɤɬɢɜɧɵɯ ɢ ɞɢɡɟɥɶɧɵɯ 
ɬɨɩɥɢɜ, ɤɨɦɩɨɧɟɧɬɨɜ ɦɚɫɟɥ [1]. 

ȼ ɤɚɱɟɫɬɜɟ ɫɵɪɶɹ ɧɚ ɭɫɬɚɧɨɜɤɚɯ ɝɢɞɪɨɤɪɟɤɢɧɝɚ ɢɫɩɨɥɶɡɭɸɬ ɜɚɤɭɭɦɧɵɟ ɢ 
ɚɬɦɨɫɮɟɪɧɵɟ ɝɚɡɨɣɥɢ, ɝɚɡɨɣɥɢ ɬɟɪɦɢɱɟɫɤɨɝɨ ɢ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ, 
ɞɟɚɫɮɚɥɶɬɢɡɚɬɵ, ɦɚɡɭɬɵ, ɝɭɞɪɨɧɵ. 

Ƚɢɞɪɨɤɪɟɤɢɧɝ – ɟɞɢɧɫɬɜɟɧɧɵɣ ɜɬɨɪɢɱɧɵɣ ɩɪɨɰɟɫɫ ɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɢ, 
ɩɨɡɜɨɥɹɸɳɢɣ ɪɚɫɲɢɪɢɬɶ ɪɟɫɭɪɫɵ ɪɟɚɤɬɢɜɧɨɝɨ ɬɨɩɥɢɜɚ. ȼ ɩɪɨɞɭɤɬɚɯ ɩɪɨɰɟɫɫɚ 
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ɝɢɞɪɨɤɪɟɤɢɧɝɚ ɫɭɳɟɫɬɜɟɧɧɨ ɫɧɢɠɚɟɬɫɹ ɫɨɞɟɪɠɚɧɢɟ ɫɟɪɵ, ɚɡɨɬɚ, ɦɟɬɚɥɥɨɜ, ɨɧɢ 
ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɧɟɜɵɫɨɤɨɣ ɤɨɤɫɭɟɦɨɫɬɶɸ. 

ȼɵɯɨɞ ɩɪɨɞɭɤɬɨɜ ɩɪɢ ɝɢɞɪɨɩɟɪɟɪɚɛɨɬɤɟ ɜɚɤɭɭɦɧɵɯ ɝɚɡɨɣɥɟɣ ɛɥɢɠɧɟɜɨɫɬɨɱɧɨɣ 
ɧɟɮɬɢ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 2.33. 

 
Ɍɚɛɥɢɰɚ 2.33 – ȼɵɯɨɞ ɩɪɨɞɭɤɬɨɜ ɩɪɢ ɝɢɞɪɨɩɟɪɟɪɚɛɨɬɤɟ ɜɚɤɭɭɦɧɵɯ ɝɚɡɨɣɥɟɣ 
ɛɥɢɠɧɟɜɨɫɬɨɱɧɨɣ ɧɟɮɬɢ 

ɉɪɨɰɟɫɫ 
Ƚɢɞɪɨɨɱɢɫɬɤɚ 
ɜɚɤɭɭɦɧɵɯ 
ɝɚɡɨɣɥɟɣ 

Ɉɞɧɨɩɪɨ-
ɯɨɞɧɵɣ 

ɫ ɪɟɰɢɪɤɭ-
ɥɹɰɢɟɣ 

ɫ ɪɟɰɢɪɤɭ-
ɥɹɰɢɟɣ 

ɫ ɪɟɰɢɪɤɭ-
ɥɹɰɢɟɣ 

Ɍɟɦɩɟɪɚɬɭɪɚ ɤɢɩɟɧɢɹ 
ɪɟɰɢɪɤɭɥɹɬɚ, °F (°ɋ)   725 (385) 550 (288) 380 (193) 

ȼɵɯɨɞ ɩɪɨɞɭɤɬɨɜ:      
ɋ1—ɋ3, %ɦɚɫɫ. 0,09 0,63 2,5 3,0 2,64 
ɋ4, %ɦɚɫɫ. 0,01 0,83 2,4 9,1 14,07 
ɥɟɝɤɚɹ ɛɟɧɡɢɧɨɜɚɹ 
ɮɪɚɤɰɢɹ, °F (°ɋ)  ɋ5—180  

(ɋ5—82) ɋ5—180 ɋ5—180 ɋ5—180 

ɜɵɯɨɞ, %ɨɛ. (ɩɨ 
ɠɢɞɤ.)  2,0 6,6 15,1 32,7 

ɬɹɠɟɥɚɹ ɛɟɧɡɢɧɨɜɚɹ 
ɮɪɚɤɰɢɹ, °F (°ɋ) 

ɋ5—350  
(ɋ—111) 

180-310  
(82-154) 180-250 180-280 180-380 

ɜɵɯɨɞ, %ɨɛ. (ɩɨ 
ɠɢɞɤ.) 0,2 5,5 7,1 22,5 68,8 

ɫɪɟɞɧɢɟ ɞɢɫɬɢɥɥɹɬɵ,  
°F (°ɋ) 350-550 310-655  

(154-346) 250-725 280-550  

ɜɵɯɨɞ, %ɨɛ. (ɩɨ 
ɠɢɞɤ.) 7,1 35,5 96,8 68,8  

ɬɹɠɟɥɵɣ ɩɪɨɞɭɤɬ, °F 
(°ɋ) > 650 (> 343) > 655 (> 346) > 725 (> 385) > 550 (> 288) >380(> 

193) 
ɜɵɯɨɞ, %ɨɛ. (ɩɨ 
ɠɢɞɤ.) 93,0 61,6 0 0 0 

ɯɢɦɢɱɟɫɤɢɣ ɪɚɫɯɨɞ 
ɜɨɞɨɪɨɞɚ ɜ ɧ. ɭ., 
ɮɭɬ3/ɛɚɪɪ. ɩɪɨɞɭɤɬɚ 

300 1135 1250 1350 1650 

 

Ʉɚɬɚɥɢɡɚɬɨɪɵ ɝɢɞɪɨɤɪɟɤɢɧɝɚ 

ȼ ɩɪɨɰɟɫɫɟ ɝɢɞɪɨɤɪɟɤɢɧɝɚ ɢɫɩɨɥɶɡɭɸɬɫɹ ɧɟɫɤɨɥɶɤɨ ɬɢɩɨɜ ɤɚɬɚɥɢɡɚɬɨɪɨɜ. ɗɬɢ 
ɤɚɬɚɥɢɡɚɬɨɪɵ ɫɨɱɟɬɚɸɬ ɚɤɬɢɜɧɨɫɬɶ ɤɪɟɤɢɧɝɚ ɢ ɝɢɞɪɨɝɟɧɢɡɚɰɢɢ ɜ ɪɚɡɥɢɱɧɵɯ ɩɪɨɩɨɪɰɢɹɯ 
ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ ɰɟɥɟɜɨɝɨ ɩɪɟɜɪɚɳɟɧɢɹ ɤɨɧɤɪɟɬɧɨɝɨ ɫɵɪɶɹ ɜ ɠɟɥɚɟɦɵɣ ɩɪɨɞɭɤɬ. 
Ⱥɤɬɢɜɧɨɫɬɶ ɝɢɞɪɨɝɟɧɢɡɚɰɢɢ ɞɨɫɬɢɝɚɟɬɫɹ ɡɚ ɫɱɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɟɬɚɥɥɢɱɟɫɤɢɯ 
ɩɪɨɦɨɬɨɪɨɜ, ɧɚɧɟɫɟɧɧɵɯ ɧɚ ɧɨɫɢɬɟɥɶ ɤɚɬɚɥɢɡɚɬɨɪɚ. ɉɪɨɦɨɬɨɪɚɦɢ ɦɨɝɭɬ ɛɵɬɶ ɦɟɬɚɥɥɵ 
VI ɢ VIII ɝɪɭɩɩ. 

Ⱥɤɬɢɜɧɨɫɬɶ ɤɪɟɤɢɧɝɚ ɞɨɫɬɢɝɚɟɬɫɹ ɜɚɪɶɢɪɨɜɚɧɢɟɦ ɤɢɫɥɨɬɧɨɫɬɢ ɧɨɫɢɬɟɥɹ 
ɤɚɬɚɥɢɡɚɬɨɪɚ. ɗɬɢ ɜɚɪɢɚɧɬɵ, ɜ ɨɫɧɨɜɧɨɦ, ɞɨɫɬɢɝɚɸɬɫɹ ɡɚ ɫɱɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɤɨɦɛɢɧɚɰɢɢ ɚɦɨɪɮɧɨɝɨ ɢ ɤɪɢɫɬɚɥɥɢɱɟɫɤɨɝɨ ɚɥɸɦɢɧɢɹ ɢ ɨɤɫɢɞɚ ɤɪɟɦɧɢɹ ɢɥɢ ɰɟɨɥɢɬɚ 
(ɦɨɥɟɤɭɥɹɪɧɨɟ ɫɢɬɨ) ɜ ɤɚɱɟɫɬɜɟ ɦɚɬɟɪɢɚɥɚ ɞɥɹ ɧɨɫɢɬɟɥɹ. ɂɫɩɨɥɶɡɭɸɬɫɹ 
ɤɪɢɫɬɚɥɥɢɱɟɫɤɢɟ ɰɟɨɥɢɬɵ ɞɥɹ ɧɨɫɢɬɟɥɟɣ ɤɚɬɚɥɢɡɚɬɨɪɚ. 

 

 

2.13.1 Ʌɟɝɤɢɣ ɝɢɞɪɨɤɪɟɤɢɧɝ ɜɚɤɭɭɦɧɨɝɨ ɝɚɡɨɣɥɹ (ɞɚɜɥɟɧɢɟ ɞɨ 10 Ɇɉɚ) 
 

ɇɚɡɧɚɱɟɧɢɟ ɩɪɨɰɟɫɫɚ. ɉɪɨɢɡɜɨɞɫɬɜɨ ɫɵɪɶɹ ɞɥɹ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ, 
ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɢɥɢ ɫɵɪɶɹ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɦɚɫɟɥ. 
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ɋɵɪɶɟ. Ⱥɬɦɨɫɮɟɪɧɵɣ ɝɚɡɨɣɥɶ, ɜɚɤɭɭɦɧɵɣ ɝɚɡɨɣɥɶ, ɰɢɪɤɭɥɢɪɭɸɳɢɣ ɝɚɡɨɣɥɶ 
ɩɪɨɰɟɫɫɚ ɄɄɎ ɞɢɫɬɢɥɥɹɬɧɨɝɨ ɢ ɨɫɬɚɬɨɱɧɨɝɨ ɫɵɪɶɹ, ɝɚɡɨɣɥɶ ɤɨɤɫɨɜɚɧɢɹ, ɞɟɚɫɮɚɥɶɬɢɡɚɬ 
ɢ ɧɚɮɬɚ ɞɥɹ ɜɵɪɚɛɨɬɤɢ ɫɠɢɠɟɧɧɨɝɨ ɧɟɮɬɹɧɨɝɨ ɝɚɡɚ. 

ɋɜɨɣɫɬɜɚ ɫɵɪɶɹ ɭɫɬɚɧɨɜɤɢ ɦɹɝɤɨɝɨ ɝɢɞɪɨɤɪɟɤɢɧɝɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.34. 

 
Ɍɚɛɥɢɰɚ 2.34 – ɋɜɨɣɫɬɜɚ ɫɵɪɶɹ ɭɫɬɚɧɨɜɤɢ ɦɹɝɤɨɝɨ ɝɢɞɪɨɤɪɟɤɢɧɝɚ  
 Ʉɨɦɛɢɧɢɪɨɜɚɧɧɨɟ ɫɵɪɶɟ 

ɋɵɪɶɟ H2 
ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɛɚɪɪ./ɫɭɬ 70 000  
% ɦɚɫɫ. ɨɬ ɫɵɪɶɹ 100,00 1,43 
% ɨɛ. ɨɬ ɫɵɪɶɹ 100,00  
ɉɥɨɬɧɨɫɬɶ, °ȺɊI 11,8  
ɋɨɞɟɪɠɚɧɢɟ ɫɟɪɵ, %ɦɚɫɫ. 4,37  
ɋɨɞɟɪɠɚɧɢɟ ɚɡɨɬɚ, %ɦɚɫɫ. 0,30  
ɍɝɥɟɪɨɞɧɵɣ ɨɫɬɚɬɨɤ, %ɦɚɫɫ. 13,6  
ȼɹɡɤɨɫɬɶ, ɫɋɬ ɩɪɢ 50 °ɋ 3240  
ɋɨɞɟɪɠɚɧɢɟ ɧɢɤɟɥɹ, ɝ/ɬ 34  
ɋɨɞɟɪɠɚɧɢɟ ɜɚɧɚɞɢɹ, ɝ/ɬ 97  

 

Ɉɩɢɫɚɧɢɟ ɩɪɨɰɟɫɫɚ. ɋɨɜɪɟɦɟɧɧɵɟ ɩɪɨɰɟɫɫɵ ɥɟɝɤɨɝɨ ɝɢɞɪɨɤɪɟɤɢɧɝɚ ɞɢɫɬɢɥɥɹɬɧɨɝɨ 
ɫɵɪɶɹ ɨɫɭɳɟɫɬɜɥɹɸɬ ɩɨ ɨɞɧɨɫɬɭɩɟɧɱɚɬɨɦɭ ɜɚɪɢɚɧɬɭ ɧɚ ɫɬɚɰɢɨɧɚɪɧɨɦ ɤɚɬɚɥɢɡɚɬɨɪɟ. 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɫɯɟɦɵ ɩɪɨɰɟɫɫɚ ɥɟɝɤɨɝɨ ɝɢɞɪɨɤɪɟɤɢɧɝɚ ɛɥɢɡɤɢ ɤ ɢɡɜɟɫɬɧɵɦ 
ɫɯɟɦɚɦ ɝɢɞɪɨɨɱɢɫɬɤɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ. Ɉɫɧɨɜɧɵɟ ɨɬɥɢɱɢɹ ɩɪɨɰɟɫɫɚ: ɧɚɥɢɱɢɟ ɫɢɫɬɟɦɵ 
ɪɟɰɢɪɤɭɥɹɰɢɢ ɧɟɩɪɟɜɪɚɳɟɧɧɨɝɨ ɨɫɬɚɬɤɚ, ɦɧɨɝɨɫɟɤɰɢɨɧɧɵɟ ɪɟɚɤɬɨɪɵ, ɨɛɨɪɭɞɨɜɚɧɧɵɟ 
ɭɫɬɪɨɣɫɬɜɚɦɢ ɜɜɨɞɚ ɯɨɥɨɞɧɨɝɨ ȼɋȽ ɦɟɠɞɭ ɫɟɤɰɢɹɦɢ ɞɥɹ ɫɧɹɬɢɹ ɬɟɩɥɨɬɵ ɪɟɚɤɰɢɣ 
ɝɢɞɪɨɤɪɟɤɢɧɝɚ, ɢ ɛɥɨɤ ɮɪɚɤɰɢɨɧɢɪɨɜɚɧɢɹ. 

Ʉ ɱɢɫɥɭ ɜɟɞɭɳɢɯ ɦɢɪɨɜɵɯ ɤɨɦɩɚɧɢɣ, ɜɥɚɞɟɸɳɢɯ ɬɟɯɧɨɥɨɝɢɹɦɢ ɥɟɝɤɨɝɨ 
ɝɢɞɪɨɤɪɟɤɢɧɝɚ ɨɬɧɨɫɹɬ Axens, British Petroleum, ExxonMobil, Chevron, UOP. 

ɇɚ ɪɢɫɭɧɤɟ 2.56 ɩɪɟɞɫɬɚɜɥɟɧɚ ɩɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɥɟɝɤɨɝɨ 
ɝɢɞɪɨɤɪɟɤɢɧɝɚ ɤɨɦɩɚɧɢɢ Chevron Lummus Global. 

 
Ɋɢɫɭɧɨɤ 2.56 – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɥɟɝɤɨɝɨ ɝɢɞɪɨɤɪɟɤɢɧɝɚ Chevron 

Lummus Global 
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Ɉɞɢɧ ɢɡ ɜɚɪɢɚɧɬɨɜ ɥɟɝɤɨɝɨ ɝɢɞɪɨɤɪɟɤɢɧɝɚ – ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɤɚɬɚɥɢɬɢɱɟɫɤɨɣ 
ɤɨɦɩɨɡɢɰɢɢ, ɫɨɫɬɨɹɳɟɣ ɢɡ ɞɜɭɯ ɤɚɬɚɥɢɡɚɬɨɪɨɜ. Ɉɞɢɧ ɢɡ ɧɢɯ – ɤɚɬɚɥɢɡɚɬɨɪ 
ɞɟɦɟɬɚɥɥɢɡɚɰɢɢ, ɚ ɞɪɭɝɨɣ – ɦɨɥɢɛɞɟɧɨɧɢɤɟɥɟɜɵɣ ɤɚɬɚɥɢɡɚɬɨɪ ɧɚ ɨɫɧɨɜɟ 
ɚɥɸɦɨɫɢɥɢɤɚɬɨɜ. ȼ ɤɚɱɟɫɬɜɟ ɫɵɪɶɹ ɢɫɩɨɥɶɡɭɸɬ ɮɪɚɤɰɢɸ 330–550°ɋ, ɜɵɯɨɞ ɞɢɡɟɥɶɧɨɣ 
ɮɪɚɤɰɢɢ ~ 19% ɦɚɫ. ɍɝɥɟɜɨɞɨɪɨɞɧɨɟ ɫɵɪɶɟ ɢ ɜɨɞɨɪɨɞ ɩɪɨɯɨɞɹɬ ɱɟɪɟɡ ɪɟɚɤɬɨɪɵ ɜ 
ɪɟɠɢɦɟ «ɛɟɡ ɰɢɪɤɭɥɹɰɢɢ». ɇɚɞ ɤɚɠɞɵɦ ɫɥɨɟɦ ɤɚɬɚɥɢɡɚɬɨɪɚ ɜ ɪɟɚɤɬɨɪɟ ɪɚɡɦɟɳɚɸɬ 
ɤɨɧɬɚɤɬɧɨ-ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɞɥɹ ɫɦɟɲɟɧɢɹ ɪɟɚɝɢɪɭɸɳɟɝɨ ɩɨɬɨɤɚ ɫ 
ɯɨɥɨɞɧɵɦ ȼɋȽ, ɟɝɨ ɨɯɥɚɠɞɟɧɢɹ ɢ ɩɨɫɥɟɞɭɸɳɟɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ. ɉɪɨɞɭɤɬɵ 
ɪɚɡɞɟɥɹɸɬɫɹ ɜ «ɝɨɪɹɱɟɦ» ɢ «ɯɨɥɨɞɧɨɦ» ɫɟɩɚɪɚɬɨɪɚɯ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɢ ɜɨ 
ɮɪɚɤɰɢɨɧɢɪɭɸɳɟɣ ɪɟɤɬɢɮɢɤɚɰɢɨɧɧɨɣ ɤɨɥɨɧɧɟ. ɐɢɪɤɭɥɢɪɭɸɳɢɣ ɜɨɞɨɪɨɞ ɨɱɢɳɚɸɬ ɜ 
ɚɛɫɨɪɛɟɪɟ H2S. 

Ɉɛɵɱɧɨ ɩɪɨɰɟɫɫ ɩɪɨɜɨɞɹɬ ɩɪɢ ɨɛɴɟɦɧɨɣ ɫɤɨɪɨɫɬɢ ɩɨɞɚɱɢ ɫɵɪɶɹ 0,6÷1,0 ɱ-1 ɢ ɩɪɢ 
ɬɟɦɩɟɪɚɬɭɪɟ 380÷440°ɋ. 

Ʌɟɝɤɢɣ ɝɢɞɪɨɤɪɟɤɢɧɝ ɧɟ ɬɪɟɛɭɟɬ ɡɧɚɱɢɬɟɥɶɧɵɯ ɚɩɩɚɪɚɬɭɪɧɵɯ ɢɡɦɟɧɟɧɢɣ ɜ 
ɭɫɬɚɧɨɜɤɟ ɝɢɞɪɨɨɱɢɫɬɤɢ. ȼ ɨɫɧɨɜɟ ɨɫɬɚɟɬɫɹ ɩɪɨɰɟɫɫ ɝɢɞɪɨɨɱɢɫɬɤɢ ɜɚɤɭɭɦɧɨɝɨ ɝɚɡɨɣɥɹ ɫ 
ɭɜɟɥɢɱɟɧɢɟɦ ɞɚɜɥɟɧɢɹ ɞɨ 10÷12 Ɇɉɚ ɢ ɬɟɦɩɟɪɚɬɭɪɵ ɞɨ 400÷450°ɋ. 

ɉɪɢɦɟɪɨɦ ɩɨɞɨɛɧɨɝɨ ɩɪɨɰɟɫɫɚ ɫɥɭɠɢɬ ɭɫɬɚɧɨɜɤɚ ɦɹɝɤɨɝɨ ɝɢɞɪɨɤɪɟɤɢɧɝɚ( 
ɝɢɞɪɨɨɱɢɫɬɤɚ) ɜɚɤɭɭɦɧɨɝɨ ɝɚɡɨɣɥɹ ɧɚ Ɋɹɡɚɧɫɤɨɦ ɇɉɁ, ɜɜɟɞɟɧɧɚɹ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɜ 
2005 ɝɨɞɭ. 

Ɇɚɬɟɪɢɚɥɶɧɵɣ ɛɚɥɚɧɫ ɥɟɝɤɨɝɨ ɝɢɞɪɨɤɪɟɤɢɧɝɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɢɠɟ: 
ɉɨɫɬɭɩɢɥɨ, % ɦɚɫɫ. 
ɋɵɪɶɟ………………………………………….……......100,0 

ȼɨɞɨɪɨɞ 100 %-ɧɵɣ……………………….……………0,7 

ɂɬɨɝɨ…………………………………..……………….100,7 

 

ɉɨɥɭɱɟɧɨ, % ɦɚɫɫ. 
ɋɟɪɨɜɨɞɨɪɨɞ + ɚɦɦɢɚɤ………………………………..1,5 

ɍɝɥɟɜɨɞɨɪɨɞɧɵɟ ɝɚɡɵ…………………………………1,3 

Ȼɟɧɡɢɧɨɜɵɣ ɨɬɝɨɧ……………………………………..1,4 

Ⱦɢɡɟɥɶɧɚɹ ɮɪɚɤɰɢɹ…………………………………….9,3 

ȼɚɤɭɭɦɧɵɣ ɝɚɡɨɣɥɶ……………………………………87,2 

ɂɬɨɝɨ…………………………………………………..100,7 

 

ȼ ɩɪɨɰɟɫɫɟ ɥɟɝɤɨɝɨ ɝɢɞɪɨɤɪɟɤɢɧɝɚ ɩɨɥɭɱɚɸɬ ɤɨɦɩɨɧɟɧɬ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ 
(ɡɢɦɧɟɝɨ) ɫ ɫɨɞɟɪɠɚɧɢɟɦ ɫɟɪɧɢɫɬɵɯ ɫɨɟɞɢɧɟɧɢɣ ɞɨ 10 ppm, ɚ ɬɚɤɠɟ ɤɨɦɩɨɧɟɧɬ 
ɬɨɜɚɪɧɨɝɨ ɛɟɧɡɢɧɚ ɫ ɧɢɡɤɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɫɟɪɨɫɨɞɟɪɠɚɳɢɯ ɜɟɳɟɫɬɜ ɢ ɫ ɞɨɫɬɚɬɨɱɧɨ 
ɜɵɫɨɤɢɦ ɨɤɬɚɧɨɜɵɦ ɱɢɫɥɨɦ. 

Ʉɚɱɟɫɬɜɨ ɩɪɨɞɭɤɬɨɜ. ȼ ɬɚɛɥɢɰɟ 2.35 ɩɨɤɚɡɚɧɵ ɜɵɯɨɞ ɢ ɫɜɨɣɫɬɜɚ ɩɪɨɞɭɤɬɨɜ 
ɬɢɩɢɱɧɨɣ ɭɫɬɚɧɨɜɤɢ ɦɹɝɤɨɝɨ ɝɢɞɪɨɤɪɟɤɢɧɝɚ, ɩɪɨɢɡɜɨɞɹɳɟɣ ɢɡ ɚɬɦɨɫɮɟɪɧɵɯ ɨɫɬɚɬɤɨɜ 
ɬɹɠɟɥɨɣ ɚɪɚɜɢɣɫɤɨɣ ɧɟɮɬɢ (ɬɟɦɩɟɪɚɬɭɪɚ ɤɢɩɟɧɢɹ 343,33 ɢ ɜɵɲɟ) ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɨɟ 
ɫɵɪɶɟ ɞɥɹ ɭɫɬɚɧɨɜɤɢ RFCC* (ɫ ɫɨɞɟɪɠɚɧɢɟɦ ɫɟɪɵ 0,4 % ɦɚɫɫ.). 
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Ɍɚɛɥɢɰɚ 2.35 – ȼɵɯɨɞ ɢ ɫɜɨɣɫɬɜɚ ɩɪɨɞɭɤɬɨɜ ɬɢɩɢɱɧɨɣ ɭɫɬɚɧɨɜɤɢ ɦɹɝɤɨɝɨ ɝɢɞɪɨɤɪɟɤɢɧɝɚ  
 ɉɪɨɞɭɤɬɵ 

 H2S NH3 C1-C4 ɋ -137,78°C 137,78 -
343,33°C > 343,33 °C 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, 
ɛɚɪɪ./ɫɭɬ 

   1346 10145 61 058 

% ɦɚɫɫ. ɨɬ ɫɵɪɶɹ 4,28 0,22 0,23 1,38 12,51 82,81 
% ɨɛ. ɨɬ ɫɵɪɶɹ    1,92 14,49 87,23 
ɉɥɨɬɧɨɫɬɶ, °ȺɊI    68,2 34,5 19,4 
ɋɨɞɟɪɠɚɧɢɟ ɫɟɪɵ, 
%ɦɚɫɫ. 

   0,004 0,034 0,40 

ɋɨɞɟɪɠɚɧɢɟ ɚɡɨɬɚ, 
%ɦɚɫɫ. 

   0,003 0,016 0,14 

ɍɝɥɟɪɨɞɧɵɣ ɨɫɬɚɬɨɤ, 
%ɦɚɫɫ. 

     5,5 

ȼɹɡɤɨɫɬɶ, ɫɋɬ ɩɪɢ 50 °ɋ      160 
ɋɨɞɟɪɠɚɧɢɟ ɧɢɤɟɥɹ, ɝ/ɬ      5 
ɋɨɞɟɪɠɚɧɢɟ ɜɚɧɚɞɢɹ, ɝ/ɬ      5 
* ɋɵɪɶɟ – ɚɬɦɨɫɮɟɪɧɵɟ ɨɫɬɚɬɤɢ ɬɹɠɟɥɨɣ ɚɪɚɜɢɣɫɤɨɣ ɧɟɮɬɢ ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ ɤɢɩɟɧɢɹ ɜɵɲɟ 343 
 

2.13.2 Ʌɟɝɤɢɣ ɝɢɞɪɨɤɪɟɤɢɧɝ – ɝɢɞɪɨɞɟɩɚɪɚɮɢɧɢɡɚɰɢɹ ɦɚɫɥɹɧɵɯ ɮɪɚɤɰɢɣ 
(ɞɚɜɥɟɧɢɟ ɞɨ 10 Ɇɉɚ) 

 

ɇɚɡɧɚɱɟɧɢɟ ɩɪɨɰɟɫɫɚ. ɉɨɥɭɱɟɧɢɟ ɛɚɡɨɜɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɦɚɫɟɥ ɫ ɜɵɫɨɤɢɦ 
ɢɧɞɟɤɫɨɦ ɜɹɡɤɨɫɬɢ ɢ ɧɢɡɤɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɡɚɫɬɵɜɚɧɢɹ. 

ɋɵɪɶɟ. Ɇɚɫɥɹɧɵɟ ɮɪɚɤɰɢɢ – ɩɪɨɞɭɤɬɵ ɢɡɨɝɢɞɪɨɤɪɟɤɢɧɝɚ. 
Ɉɩɢɫɚɧɢɟ ɩɪɨɰɟɫɫɚ. ɉɪɨɰɟɫɫ ɝɢɞɪɨɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ ɨɫɧɨɜɚɧ ɧɚ ɪɟɚɤɰɢɹɯ 

ɫɟɥɟɤɬɢɜɧɨɝɨ ɝɢɞɪɨɤɪɟɤɢɧɝɚ ɧ-ɚɥɤɚɧɨɜ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɦɚɫɟɥ, ɢɦɟɸɳɢɯ ɭɥɭɱɲɟɧɧɵɟ 
ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɵɟ ɢ ɜɹɡɤɨɫɬɧɨ-ɬɟɦɩɟɪɚɬɭɪɧɵɟ ɫɜɨɣɫɬɜɚ, ɱɬɨ ɨɛɭɫɥɨɜɥɟɧɨ 
ɤɚɬɚɥɢɡɚɬɨɪɨɦ, ɤɨɬɨɪɵɣ ɫɟɥɟɤɬɢɜɧɨ ɨɬɞɟɥɹɟɬ ɥɢɧɟɣɧɵɟ ɚɥɤɚɧɵ ɨɬ ɪɚɡɜɟɬɜɥɟɧɧɵɯ, ɧɨ 
ɧɟ ɭɞɚɥɹɟɬ ɜɫɟ ɚɥɤɚɧɵ. Ʉɚɧɚɥɶɧɚɹ ɫɬɪɭɤɬɭɪɚ, ɪɚɡɦɟɪɵ ɩɨɪ ɢ ɝɢɛɤɨɫɬɶ ɢɡɦɟɧɟɧɢɹ 
ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɤɚɬɚɥɢɡɚɬɨɪɚ ɩɨɡɜɨɥɹɸɬ ɷɮɮɟɤɬɢɜɧɨ ɨɫɭɳɟɫɬɜɥɹɬɶ 
ɞɟɩɚɪɚɮɢɧɢɡɚɰɢɸ ɦɚɫɥɹɧɨɝɨ ɫɵɪɶɹ ɪɚɡɥɢɱɧɨɣ ɜɹɡɤɨɫɬɢ. 

ɋɟɪɶɟɡɧɵɦ ɧɟɞɨɫɬɚɬɤɨɦ ɩɪɨɰɟɫɫɚ ɝɢɞɪɨɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ ɹɜɥɹɟɬɫɹ ɫɧɢɠɟɧɢɟ 
ɢɧɞɟɤɫɚ ɜɹɡɤɨɫɬɢ ɞɟɩɚɪɚɮɢɧɢɪɨɜɚɧɧɵɯ ɩɪɨɞɭɤɬɨɜ ɧɚ 7–8 ɟɞ. (ɨɫɨɛɟɧɧɨ ɥɟɝɤɢɯ 
ɦɚɥɨɜɹɡɤɢɯ). 

ȼ ɤɚɱɟɫɬɜɟ ɤɚɬɚɥɢɡɚɬɨɪɚ ɢɫɩɨɥɶɡɭɸɬ ɦɟɬɚɥɥɰɟɨɥɢɬɧɵɟ ɤɚɬɚɥɢɡɚɬɨɪɵ. Ʉɨɦɩɚɧɢɹ 
Chevron Lummus Global ɪɚɡɪɚɛɨɬɚɥɚ ɧɨɜɵɟ ɤɚɬɚɥɢɡɚɬɨɪɵ ISODEWAXING (ICR 404–
424), ɤɨɬɨɪɵɟ ɨɬɥɢɱɚɸɬɫɹ ɛɨɥɶɲɟɣ ɚɤɬɢɜɧɨɫɬɶɸ ɢ ɫɟɥɟɤɬɢɜɧɨɫɬɶɸ, ɦɟɧɶɲɟɣ 
ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶɸ ɤ ɫɟɪɟ, ɥɭɱɲɢɦɢ ɜɵɯɨɞɚɦɢ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɬɹɠɟɥɨɝɨ ɫɵɪɶɹ. 

ɇɚ ɪɢɫɭɧɤɟ 2.57 ɩɪɟɞɫɬɚɜɥɟɧɚ ɩɪɢɧɰɢɩɢɚɥɶɧɚɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɭɫɬɚɧɨɜɤɢ 
ɝɢɞɪɨɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ ɜɚɤɭɭɦɧɨɝɨ ɨɫɬɚɬɤɚ ɬɨɩɥɢɜɧɨɝɨ ɝɢɞɪɨɤɪɟɤɢɧɝɚ ɜɚɤɭɭɦɧɨɝɨ 
ɝɚɡɨɣɥɹ. ɋɵɪɶɟ, ɧɚɝɪɟɬɨɟ ɜ ɬɟɩɥɨɨɛɦɟɧɧɢɤɟ 1 ɢ ɩɟɱɢ 2, ɩɨɞɚɸɬ ɜ ɪɟɚɤɬɨɪ 
ɝɢɞɪɨɩɚɪɚɮɢɧɢɡɚɰɢɢ 3 ɫɜɟɪɯɭ ɧɚ ɧɟɩɨɞɜɢɠɧɵɣ ɫɥɨɣ ɤɚɬɚɥɢɡɚɬɨɪɚ, ɪɚɡɞɟɥɟɧɧɵɣ 
ɱɟɬɵɪɶɦɹ ɩɨɥɤɚɦɢ ɞɥɹ ɨɯɥɚɠɞɟɧɢɹ. ȼ ɫɥɨɣ ɤɚɬɚɥɢɡɚɬɨɪɚ ɩɨɞɚɸɬ ɜɨɞɨɪɨɞɫɨɞɟɪɠɚɳɢɣ 
ɝɚɡ. ɉɨɫɥɟ ɪɟɚɤɬɨɪɚ 3 ɝɚɡɨɠɢɞɤɨɫɬɧɚɹ ɫɦɟɫɶ ɩɪɨɯɨɞɢɬ ɬɟɩɥɨɨɛɦɟɧɧɢɤ 4 ɢ ɩɨɫɬɭɩɚɟɬ ɜ 
ɪɟɚɤɬɨɪ ɝɢɞɪɨɞɨɨɱɢɫɬɤɢ 5 ɞɥɹ ɨɱɢɫɬɤɢ ɨɬ ɨɫɬɚɜɲɢɯɫɹ ɩɪɢɦɟɫɟɣ, ɢ ɞɚɥɟɟ ɩɨɫɥɟ 
ɫɟɩɚɪɚɬɨɪɨɜ ɜɵɫɨɤɨɝɨ ɢ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ 6, 7 ɪɚɡɞɟɥɹɟɬɫɹ ɜ ɪɟɤɬɢɮɢɤɚɰɢɨɧɧɨɣ 
ɤɨɥɨɧɧɟ (ɧɚ ɫɯɟɦɟ ɧɟ ɩɨɤɚɡɚɧɚ) ɧɚ ɫɜɟɬɥɵɟ ɧɟɮɬɟɩɪɨɞɭɤɬɵ ɢ ɫɦɚɡɨɱɧɵɟ ɦɚɫɥɚ. ɗɬɚ 
ɫɯɟɦɚ ɩɪɢɦɟɧɟɧɚ ɜ ɝ. ɇɢɠɧɟɤɚɦɫɤɟ ɧɚ ȺɈ «ɌȺɇȿɄɈ». 
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Ɋɢɫɭɧɨɤ 2.57 – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɝɢɞɪɨɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ 

1, 4– ɬɟɩɥɨɨɛɦɟɧɧɢɤɢ; 2– ɩɟɱɶ ɧɚɝɪɟɜɚ ɫɵɪɶɹ; 3 – ɪɟɚɤɬɨɪ ɝɢɞɪɨɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ;  
5 – ɪɟɚɤɬɨɪ ɝɢɞɪɨɞɨɨɱɢɫɬɤɢ; 6—8– ɫɟɩɚɪɚɬɨɪɵ ɜɵɫɨɤɨɝɨ ɢ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 

I – ɫɵɪɶɟ – ɨɫɬɚɬɨɤ ɬɨɩɥɢɜɧɨɝɨ ɝɢɞɪɨɤɪɟɤɢɧɝɚ; II – ɜɨɞɨɪɨɞɫɨɞɟɪɠɚɳɢɣ ɝɚɡ (ȼɋȽ);  
III – ɝɚɡɨɠɢɞɤɨɫɬɧɵɟ ɩɪɨɞɭɤɬɵ ɪɟɚɤɰɢɢ; IV– ɫɜɟɠɢɣ ɜɨɞɨɪɨɞ 

 

Ɇɚɬɟɪɢɚɥɶɧɵɣ ɛɚɥɚɧɫ ɭɫɬɚɧɨɜɤɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɦɚɫɟɥ [% (ɦɚɫ.)] 
ɉɪɢɯɨɞ ɋɵɪɶɟ: 
Ɉɫɬɚɬɨɤ ɝɥɭɛɨɤɨɝɨ ɝɢɞɪɨɤɪɟɤɢɧɝɚ  100,0 

ȼɨɞɨɪɨɞ     1,0 

ɂɬɨɝɨ      101,0 

 

Ɋɚɫɯɨɞ ɉɪɨɞɭɤɰɢɹ: 
Ƚɚɡ      3,8 

ȼ ɬɨɦ ɱɢɫɥɟ ɜɨɞɨɪɨɞɫɨɞɟɪɠɚɳɢɣ ɝɚɡ 1,5 

Ȼɟɧɡɢɧɨɜɚɹ ɮɪɚɤɰɢɹ   10,0 

Ʉɟɪɨɫɢɧ     2,6 

Ⱦɢɡɟɥɶɧɨɟ ɬɨɩɥɢɜɨ   7,9 

Ʌɟɝɤɨɟ ɫɦɚɡɨɱɧɨɟ ɦɚɫɥɨ   34,9 

ɋɦɚɡɨɱɧɨɟ ɦɚɫɥɨ    40,7 

Ɉɬɯɨɞɵ ɢ ɩɨɬɟɪɢ    1,1 

Ʉɚɱɟɫɬɜɨ ɩɪɨɞɭɤɬɨɜ. Ɇɚɫɥɨ, ɩɨɥɭɱɚɟɦɨɟ ɝɢɞɪɨɞɟɩɚɪɚɮɢɧɢɡɚɰɢɟɣ, ɢɦɟɟɬ: 
ɜɹɡɤɨɫɬɶ ɩɪɢ 40 °ɋ – 19,5 ɦɦ2/ɫ; ɩɪɢ 100 °ɋ – 4,3 ɦɦ2/ɫ; ɢɧɞɟɤɫ ɜɹɡɤɨɫɬɢ – 130; 

ɬɟɦɩɟɪɚɬɭɪɭ ɜɫɩɵɲɤɢ ɜ ɨɬɤɪɵɬɨɦ ɬɢɝɥɟ – 216 °ɋ; ɢɫɩɚɪɹɟɦɨɫɬɶ (ɩɨ NOAK), % ɦɚɟ. – 12. 

ȼ ɬɚɛɥɢɰɟ 2.36 ɩɨɤɚɡɚɧɵ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɩɟɰɢɚɥɶɧɵɯ ɛɚɡɨɜɵɯ 
ɦɚɫɟɥ ɢɡɨɞɟɩɚɪɚɮɢɧɢɡɚɰɢɟɣ ISODEWAXING ɜɚɤɭɭɦɧɵɯ ɝɚɡɨɣɥɟɣ ɥɟɝɤɨɣ ɫɭɦɚɬɪɚɧɫɤɨɣ 
ɧɟɮɬɢ. 
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Ɍɚɛɥɢɰɚ 2.36 – ɉɪɨɢɡɜɨɞɫɬɜɨ ɫɩɟɰɢɚɥɶɧɵɯ ɛɚɡɨɜɵɯ ɦɚɫɟɥ ɢɡ ɜɚɤɭɭɦɧɵɯ ɝɚɡɨɣɥɟɣ 
ɥɟɝɤɨɣ ɫɭɦɚɬɪɚɧɫɤɨɣ ɧɟɮɬɢ (ɢɡɨɤɪɟɤɢɧɝ – ɞɟɩɚɪɚɮɢɧɢɡɚɰɢɹ – ɝɢɞɪɨɨɱɢɫɬɤɚ)  
ɉɪɨɞɭɤɬ ɂɡɨɞɟɩɚɪɚɮɢɧɢɡɚɰɢɹ Ⱦɟɩɚɪɚɮɢɧɢɡɚɰɢɹ 

ɪɚɫɬɜɨɪɢɬɟɥɹɦɢ 

ȼɹɡɤɨɫɬɶ ɩɪɢ 100 °ɋ, ɫɋɬ 4,5 3,8 

ɂɧɞɟɤɫ ɜɹɡɤɨɫɬɢ 130 133 

Ɍɟɦɩɟɪɚɬɭɪɚ ɡɚɫɬɵɜɚɧɢɹ, °ɋ -12 -12 

ȼɵɯɨɞ, %ɨɛ. 65 25 

 

2.13.3 Ʌɟɝɤɢɣ ɝɢɞɪɨɤɪɟɤɢɧɝ – ɝɢɞɪɨɢɡɨɦɟɪɢɡɚɰɢɹ ɩɚɪɚɮɢɧɚ, ɝɚɱɚ, 
ɩɟɬɪɨɥɚɬɭɦɚ, ɦɚɫɥɹɧɵɯ ɞɢɫɬɢɥɥɹɬɨɜ, ɮɢɥɶɬɪɚɬ ɨɛɟɡɦɚɫɥɢɜɚɧɢɹ (ɞɚɜɥɟɧɢɟ ɞɨ 10 
Ɇɉɚ) 

 

ɇɚɡɧɚɱɟɧɢɟ ɩɪɨɰɟɫɫɚ ɝɢɞɪɨɢɡɨɦɟɪɢɡɚɰɢɢ – ɩɨɥɭɱɟɧɢɟ ɧɢɡɤɨɡɚɫɬɵɜɚɸɳɢɯ ɦɚɫɟɥ 
ɢɡ ɜɵɫɨɤɨɩɚɪɚɮɢɧɢɫɬɨɝɨ ɦɚɫɥɹɧɨɝɨ ɫɵɪɶɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɢɡɨɦɟɪɢɡɚɰɢɢ ɧɨɪɦɚɥɶɧɵɯ 
ɩɚɪɚɮɢɧɨɜɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɜ ɢɡɨɩɚɪɚɮɢɧɨɜɵɟ ɧɚ ɫɩɟɰɢɚɥɶɧɨɦ ɤɚɬɚɥɢɡɚɬɨɪɟ ɜ 
ɩɪɢɫɭɬɫɬɜɢɢ ɜɨɞɨɪɨɞɚ. 

ɋɵɪɶɟ ɩɪɨɰɟɫɫɚ – ɤɚɤ ɩɪɚɜɢɥɨ, ɨɱɢɳɟɧɧɵɟ ɝɚɱɢ ɫ ɫɨɞɟɪɠɚɧɢɟɦ ɦɚɫɥɚ ɧɟ ɜɵɲɟ 
7%, ɫɟɪɵ – ɧɟ ɛɨɥɟɟ 30 ɪɪm, ɚɡɨɬɚ – ɧɟ ɛɨɥɟɟ 100 ɪɪm, ɦɟɬɚɥɥɨɜ ɧɢɤɟɥɹ, ɜɚɧɚɞɢɹ, 
ɠɟɥɟɡɚ – ɧɟ ɛɨɥɟɟ 0,5 ɪɪm ɤɚɠɞɨɝɨ. 

ɉɪɨɞɭɤɰɢɹ ɩɪɨɰɟɫɫɚ – ɜɵɫɨɤɨɢɧɞɟɤɫɧɨɟ (ɧɟ ɧɢɠɟ 125 ɩɭɧɤɬɨɜ) ɢɡɨɩɚɪɚɮɢɧɨɜɨɟ 
ɛɚɡɨɜɨɟ ɦɚɫɥɨ. ɉɨɛɨɱɧɵɟ ɩɪɨɞɭɤɬɵ – ɬɨɩɥɢɜɧɵɣ ɝɚɡ, ɧɚɮɬɚ ɢ ɧɢɡɤɨɡɚɫɬɵɜɚɸɳɟɟ 
ɞɢɡɟɥɶɧɨɟ ɬɨɩɥɢɜɨ. 

Ʉɚɬɚɥɢɡɚɬɨɪɵ – ɫɩɟɰɢɚɥɶɧɵɟ ɤɚɬɚɥɢɡɚɬɨɪɵ, ɫɨɞɟɪɠɚɳɢɟ ɛɥɚɝɨɪɨɞɧɵɟ ɦɟɬɚɥɥɵ 
ɩɥɚɬɢɧɨɜɨɣ ɝɪɭɩɩɵ ɧɚ ɰɟɨɥɢɬɫɨɞɟɪɠɚɳɟɦ ɧɨɫɬɢɬɟɥɟ. Ʉɨɧɰɟɧɬɪɚɰɢɹ ɜɨɞɨɪɨɞɚ ɜ ȼɋȽ ɧɟ 
ɧɢɠɟ 95 % ɨɛ. 

Ɉɩɢɫɚɧɢɟ ɩɪɨɰɟɫɫɚ. ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɩɪɨɰɟɫɫɚ ɤɚɬɚɥɢɬɢɱɟɫɤɨɣ 
ɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.58. ɉɪɨɰɟɫɫ MSDW ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ 
ɩɟɪɟɪɚɛɨɬɤɢ ɩɪɨɞɭɤɬɨɜ ɝɢɞɪɨɤɪɟɤɢɧɝɚ ɢɥɢ ɝɥɭɛɨɤɨɣ ɝɢɞɪɨɨɱɢɫɬɤɢ. Ɉɧ ɨɛɥɚɞɚɟɬ 
ɩɨɜɵɲɟɧɧɨɣ ɫɟɥɟɤɬɢɜɧɨɫɬɶɸ ɞɥɹ ɜɵɫɨɤɨɩɚɪɚɮɢɧɢɫɬɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɦɚɫɥɚ, ɛɥɚɝɨɞɚɪɹ 
ɱɟɦɭ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɩɨɜɵɲɟɧɧɵɣ ɜɵɯɨɞ ɦɚɫɥɚ ɢ ɜɵɫɨɤɢɣ ɢɧɞɟɤɫ ɜɹɡɤɨɫɬɢ. 

ȼ ɩɪɨɰɟɫɫɟ ɩɪɢɦɟɧɹɟɬɫɹ ɧɟɫɤɨɥɶɤɨ ɪɟɚɤɬɨɪɨɜ ɫ ɪɚɡɧɵɦɢ ɚɧɚɥɢɬɢɱɟɫɤɢɦɢ 
ɫɢɫɬɟɦɚɦɢ. ȼɧɭɬɪɟɧɧɢɟ ɭɫɬɪɨɣɫɬɜɚ ɪɟɚɤɬɨɪɨɜ ɡɚɩɚɬɟɧɬɨɜɚɧɵ (ɞɥɹ ɨɯɥɚɠɞɟɧɢɹ 
ɩɪɢɦɟɧɹɸɬɫɹ ɩɚɭɤɨɨɛɪɚɡɧɵɟ ɜɢɯɪɟɜɵɟ ɭɫɬɪɨɣɫɬɜɚ). ɋɵɪɶɟ ɢ ɰɢɪɤɭɥɢɪɭɸɳɢɟ ɝɚɡɵ 
ɩɨɞɨɝɪɟɜɚɸɬɫɹ ɢ ɩɨɞɚɸɬɫɹ ɜ ɪɟɚɤɬɨɪ, ɜ ɤɨɬɨɪɨɦ ɩɪɨɯɨɞɹɬ ɱɟɪɟɡ ɫɩɨɣ ɤɚɬɚɥɢɡɚɬɨɪɚ 
ɫɜɟɪɯɭ ɜɧɢɡ. ɇɚ ɜɵɯɨɞɟ ɢɡ ɩɟɪɜɨɝɨ ɪɟɚɤɬɨɪɚ ɫɦɟɫɶ ɨɯɥɚɠɞɚɟɬɫɹ ɢ ɩɨɫɬɭɩɚɟɬ ɜɨ 
ɜɬɨɪɨɣ ɪɟɚɤɬɨɪ, ɜ ɤɨɬɨɪɨɦ ɝɢɞɪɢɪɭɸɬɫɹ ɨɫɬɚɜɲɢɟɫɹ ɚɪɨɦɚɬɢɱɟɫɤɢɟ ɫɨɟɞɢɧɟɧɢɹ. 
Ȼɥɨɤ MSDW ɦɨɠɧɨ ɜɤɥɸɱɢɬɶ ɜ ɫɯɟɦɭ ɭɫɬɚɧɨɜɤɢ ɦɚɫɥɹɧɨɝɨ ɝɢɞɪɨɤɪɟɤɢɧɝɚ ɢɥɢ 
ɝɢɞɪɨɨɱɢɫɬɤɢ ɦɚɫɟɥ. Ɉɱɢɫɬɤɚ ɡɚɤɚɧɱɢɜɚɟɬɫɹ ɪɚɡɝɨɧɤɨɣ ɫɦɟɫɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɬɪɟɛɨɜɚɧɢɹɦɢ ɡɚɤɚɡɱɢɤɚ. 
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Ɋɢɫɭɧɨɤ 2.58 – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɩɪɨɰɟɫɫɚ ɤɚɬɚɥɢɬɢɱɟɫɤɨɣ ɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ 

1 – ɤɨɦɩɪɟɫɫɨɪ ɫɜɟɠɟɝɨ ɜɨɞɨɪɨɞɚ; 2 – ɰɢɪɤɭɥɹɰɢɨɧɧɵɣ ɤɨɦɩɪɟɫɫɨɪ; 3 – ɜɨɞɧɚɹ 

ɩɪɨɦɵɜɤɚ; 4 – ɨɬɩɚɪɧɚɹ ɤɨɥɨɧɧɚ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ; 5 -ɪɟɚɤɬɨɪ 
ɝɢɞɪɨɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ; 6 – ɪɟɚɤɬɨɪ ɝɢɞɪɨɨɱɢɫɬɤɢ; 7 – ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɵɣ 

ɫɟɩɚɪɚɬɨɪ; 8 – ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɵɣ ɫɟɩɚɪɚɬɨɪ; 9 – ɜɚɤɭɭɦɧɚɹ ɨɬɩɚɪɧɚɹ ɤɨɥɨɧɧɚ;  
10 – ɨɫɭɲɤɚ ɩɨɞ ɜɚɤɭɭɦɨɦ 

 

ɍɫɥɨɜɢɹ ɩɪɨɰɟɫɫɚ 

Ɍɟɦɩɟɪɚɬɭɪɚ, °ɋ..................................................................288 – 427 

ɉɚɪɰɢɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɜɨɞɨɪɨɞɚ, Ɇɉɚ............................3,45-17,25 

Ɉɛɴɟɦɧɚɹ ɫɤɨɪɨɫɬɶ, ɱ-1........................................................0,4 – 3,0 

ȼ ɬɚɛɥɢɰɟ 2.37 ɩɪɟɞɫɬɚɜɥɟɧɨ ɫɪɚɜɧɟɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɩɪɨɰɟɫɫɨɜ ɤɚɬɚɥɢɬɢɱɟɫɤɨɣ 
ɝɢɞɪɨɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ ɢ ɝɢɞɪɨɢɡɨɦɟɪɢɡɚɰɢɢ. 

 
Ɍɚɛɥɢɰɚ 2.37 – ɋɪɚɜɧɟɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɩɪɨɰɟɫɫɨɜ ɤɚɬɚɥɢɬɢɱɟɫɤɨɣ 
ɝɢɞɪɨɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ ɢ ɝɢɞɪɨɢɡɨɦɟɪɢɡɚɰɢɢ  
ɉɨɤɚɡɚɬɟɥɶ Ƚɢɞɪɨɞɟɩɚɪɚɮɢɧɢɡɚɰɢɹ Ƚɢɞɪɨɢɡɨɦɟɪɢɡɚɰɢɹ 
Ʉɨɧɜɟɪɫɢɹ ɩɚɪɚɮɢɧɨɜ, % Ⱦɨ 100 Ⱦɨ 100 
ȼɵɯɨɞ*, % (ɦɚɫɫ.) ɝɚɡɚ 10-13 0-5 
ɮɪɚɤɰɢɢ: 
ɛɟɧɡɢɧɨɜɨɣ 10-15 5-10 
ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ 0-5 5-10 
ɦɚɫɥɹɧɨɣ 65-75 80-85 
ɂɧɞɟɤɫ ɜɹɡɤɨɫɬɢ ɦɚɫɥɚ ɧɢɠɟ ɢɫɯɨɞɧɨɝɨ ɜɵɲɟ ɢɫɯɨɞɧɨɝɨ 

*ɩɪɢ ɫɨɞɟɪɠɚɧɢɢ ɜ ɫɵɪɶɟ 20 % ɩɚɪɚɮɢɧɨɜ 



ɂɌɋ 30–2017 

184 

2.13.4 Ƚɥɭɛɨɤɢɣ ɨɞɧɨɫɬɭɩɟɧɱɚɬɵɣ ɝɢɞɪɨɤɪɟɤɢɧɝ ɜɚɤɭɭɦɧɵɯ ɞɢɫɬɢɥɥɹɬɨɜ 
(ɞɚɜɥɟɧɢɟ ɛɨɥɟɟ 10 Ɇɉɚ) 

 

ɇɚɡɧɚɱɟɧɢɟ ɩɪɨɰɟɫɫɚ. Ɉɞɧɨɫɬɭɩɟɧɱɚɬɚɹ ɫɯɟɦɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɩɨɥɧɨɟ 
ɩɪɟɜɪɚɳɟɧɢɟ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɪɟɰɢɪɤɭɥɹɰɢɢ ɧɟɩɪɟɜɪɚɳɟɧɧɨɝɨ ɩɪɨɞɭɤɬɚ ɢ ɩɪɢɦɟɧɹɟɬɫɹ 
ɧɚɢɛɨɥɟɟ ɲɢɪɨɤɨ ɜɫɥɟɞɫɬɜɢɟ ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɣ ɩɨɥɧɨɟ 
ɩɪɟɜɪɚɳɟɧɢɟ ɩɪɢ ɦɢɧɢɦɚɥɶɧɵɯ ɡɚɬɪɚɬɚɯ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɰɟɥɟɜɨɝɨ ɩɪɨɞɭɤɬɚ ɦɨɠɟɬ 
ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɫɨɱɟɬɚɧɢɟ ɤɚɬɚɥɢɡɚɬɨɪɨɜ ɝɢɞɪɨɨɱɢɫɬɤɢ ɢ ɤɪɟɤɢɧɝɚ ɢɥɢ ɩɪɨɫɬɨ 
ɚɦɨɪɮɧɵɣ ɤɚɬɚɥɢɡɚɬɨɪ ɤɪɟɤɢɧɝɚ. 

Ɉɩɢɫɚɧɢɟ ɩɪɨɰɟɫɫɚ. ȼ ɩɪɨɦɵɲɥɟɧɧɨɦ ɩɪɨɢɡɜɨɞɫɬɜɟ ɱɚɳɟ ɜɫɟɝɨ ɩɪɢɦɟɧɹɟɬɫɹ 
ɨɞɧɨɫɬɭɩɟɧɱɚɬɚɹ ɫɯɟɦɚ ɝɢɞɪɨɤɪɟɤɢɧɝɚ. Ɉɧɚ ɩɨɡɜɨɥɹɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶ ɩɨɥɧɨɟ 
ɩɪɟɜɪɚɳɟɧɢɟ ɲɢɪɨɤɨɝɨ ɚɫɫɨɪɬɢɦɟɧɬɚ ɫɵɪɶɹ ɢ ɩɨɥɭɱɚɬɶ ɦɚɤɫɢɦɚɥɶɧɵɣ ɜɵɯɨɞ 
ɩɪɚɤɬɢɱɟɫɤɢ ɥɸɛɨɝɨ ɰɟɥɟɜɨɝɨ ɩɪɨɞɭɤɬɚ. Ʉɨɧɫɬɪɭɤɰɢɹ ɬɚɤɨɣ ɭɫɬɚɧɨɜɤɢ ɨɩɬɢɦɢɡɢɪɨɜɚɧɚ 
ɞɥɹ ɫɧɢɠɟɧɢɹ ɤɚɩɢɬɚɥɶɧɵɯ ɡɚɬɪɚɬ ɢ ɭɥɭɱɲɟɧɢɹ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɤɚɱɟɫɬɜ. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɩɪɟɛɵɜɚɧɢɹ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɪɟɜɵɲɚɟɬ 95%. 

ɇɚ ɪɢɫɭɧɤɟ 2.59 ɩɪɟɞɫɬɚɜɥɟɧɚ ɩɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɝɢɞɪɨɤɪɟɤɢɧɝɚ 
Unicracking ɤɨɦɩɚɧɢɢ UOP. 

ɋɵɪɶɟ ɢ ɪɟɰɢɪɤɭɥɹɬ ɩɨɥɭɱɚɸɬ ɜ ɬɟɩɥɨɨɛɦɟɧɧɢɤɟ. Ɍɟɩɥɨ ɨɬ ɩɨɬɨɤɚ ɢɡ ɪɟɚɤɬɨɪɚ 
ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ ɤɨɧɟɱɧɵɣ ɩɨɞɨɝɪɟɜɚɬɟɥɶ ɫɵɪɶɹ ɢ ɩɨɫɬɭɩɚɟɬ ɜ ɪɟɚɤɬɨɪ. ɉɨɫɥɟɞɧɢɣ 
ɫɨɞɟɪɠɢɬ ɤɚɬɚɥɢɡɚɬɨɪ, ɪɚɫɫɱɢɬɚɧɧɵɣ ɧɚ ɦɚɤɫɢɦɚɥɶɧɵɣ ɜɵɯɨɞ ɰɟɥɟɜɨɝɨ ɚɫɫɨɪɬɢɦɟɧɬɚ 
ɩɪɨɞɭɤɬɨɜ. ɉɪɚɤɬɢɱɟɫɤɢ ɧɚ ɜɫɟɯ ɭɫɬɚɧɨɜɤɚɯ ɝɢɞɪɨɤɪɟɤɢɧɝɚ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɟ ɪɟɚɤɰɢɢ 
ɱɪɟɡɜɵɱɚɣɧɨ ɷɤɡɨɬɟɪɦɢɱɧɵ, ɩɨɷɬɨɦɭ ɞɥɹ ɨɝɪɚɧɢɱɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪ ɜ ɪɟɚɤɬɨɪ ɬɪɟɛɭɟɬɫɹ 
ɜɜɨɞɢɬɶ ɯɨɥɨɞɧɵɣ ɜɨɞɨɪɨɞ. ȼɨɞɨɪɨɞ ɩɨɞɚɟɬɫɹ ɱɟɪɟɡ ɬɨɱɤɢ ɜɜɨɞɚ ɫɨ ɫɥɨɠɧɵɦɢ 
ɜɧɭɬɪɢɪɟɚɤɬɨɪɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ, ɤɨɬɨɪɵɟ ɫɩɨɫɨɛɫɬɜɭɸɬ ɩɟɪɟɦɟɲɢɜɚɧɢɸ ɪɟɚɝɟɧɬɨɜ, 
ɛɵɫɬɪɨɦɭ ɨɯɥɚɠɞɟɧɢɸ ɢ ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɸ ɫɦɟɫɢ. ɉɪɚɜɢɥɶɧɨɟ ɩɟɪɟɦɟɲɢɜɚɧɢɟ ɢ 
ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɟ ɤɪɢɬɢɱɟɫɤɢ ɜɚɠɧɵ ɤɚɤ ɞɥɹ ɤɨɧɬɪɨɥɹ ɬɟɦɩɟɪɚɬɭɪ ɜ ɪɟɚɤɬɨɪɟ, ɬɚɤ ɢ ɞɥɹ 
ɧɚɞɥɟɠɚɳɟɣ ɪɚɛɨɬɵ ɤɚɬɚɥɢɡɚɬɨɪɚ. 

ȼ ɷɬɨɣ ɫɯɟɦɟ ɩɨɬɨɤ ɢɡ ɪɟɚɤɬɨɪɚ ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ ɬɟɩɥɨɨɛɦɟɧɧɢɤ ɜ ɝɨɪɹɱɢɣ 
ɫɟɩɚɪɚɬɨɪ, ɫ ɜɟɪɯɚ ɤɨɬɨɪɨɝɨ ɜɵɯɨɞɹɬ ɢɫɩɚɪɟɧɧɵɟ ɩɪɨɞɭɤɬɵ ɩɪɟɜɪɚɳɟɧɢɹ, ɚ ɫ ɧɢɡɚ 
ɨɬɛɢɪɚɸɬɫɹ ɜ ɜɢɞɟ ɠɢɞɤɨɫɬɢ ɬɹɠɟɥɵɟ ɧɟɩɪɟɜɪɚɳɟɧɧɵɟ ɩɪɨɞɭɤɬɵ. Ƚɨɪɹɱɢɣ ɫɟɩɚɪɚɬɨɪ 
ɩɨɜɵɲɚɟɬ ɷɧɟɪɝɟɬɢɱɟɫɤɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɨɰɟɫɫɚ, ɩɨɞɚɜɚɹ ɜ ɫɟɤɰɢɸ 
ɮɪɚɤɰɢɨɧɢɪɨɜɚɧɢɹ ɝɨɪɹɱɭɸ ɠɢɞɤɨɫɬɶ, ɢ ɩɪɟɞɨɬɜɪɚɳɚɟɬ ɧɚɪɚɫɬɚɧɢɟ ɉȺɍ ɧɚ ɯɨɥɨɞɧɵɯ 
ɱɚɫɬɹɯ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

 
Ɋɢɫɭɧɨɤ 2.59 – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɨɞɧɨɫɬɭɩɟɧɱɚɬɨɝɨ ɝɢɞɪɨɤɪɟɤɢɧɝɚ 

Unicracking 
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Ɇɚɬɟɪɢɚɥɶɧɵɣ ɛɚɥɚɧɫ. Ɉɞɧɨɫɬɭɩɟɧɱɚɬɵɟ ɜɚɪɢɚɧɬɵ ɨɬɥɢɱɚɸɬɫɹ ɩɪɨɫɬɨɬɨɣ, 
ɷɤɨɧɨɦɢɱɧɨɫɬɶɸ ɢ ɩɨɡɜɨɥɹɸɬ ɩɨɥɭɱɚɬɶ ɦɚɤɫɢɦɚɥɶɧɵɟ ɜɵɯɨɞɵ ɫɪɟɞɧɢɯ ɞɢɫɬɢɥɥɹɬɨɜ 
(ɬɚɛɥɢɰɚ 2.38). Ɉɞɧɚɤɨ ɨɞɧɨɫɬɭɩɟɧɱɚɬɵɟ ɫɯɟɦɵ ɧɟ ɨɛɟɫɩɟɱɢɜɚɸɬ ɜɵɫɨɤɢɯ ɜɵɯɨɞɨɜ 
ɛɟɧɡɢɧɚ, ɱɬɨ ɨɝɪɚɧɢɱɢɜɚɟɬ ɢɯ ɩɪɢɦɟɧɟɧɢɟ. 
 

Ɍɚɛɥɢɰɚ 2.38 – Ɇɚɬɟɪɢɚɥɶɧɵɣ ɛɚɥɚɧɫ ɨɞɧɨɫɬɭɩɟɧɱɚɬɨɝɨ ɝɢɞɪɨɤɪɟɤɢɧɝɚ ɜɚɤɭɭɦɧɨɝɨ 
ɝɚɡɨɣɥɹ [8] 
ɉɨɫɬɭɩɢɥɨ, % (ɦɚɫɫ.) 
ɫɵɪɶɹ 100,00 
ɜɨɞɨɪɨɞɚ 2,69 

ȼɫɟɝɨ 102,69 
ɉɨɥɭɱɟɧɨ, % (ɦɚɫɫ.) 
NH3 0,16 
H2S 2,57 
ɋ1 0,43 
ɋ2 0,60 
ɋ3 1,43 
ɋ4 2,33 
ɋ5 2,09 
ɋ6 3,72 
ɮɪɚɤɰɢɢ ɋ7—177 °ɋ 16,25 

Ɏɪɚɤɰɢɢ 177—343 °ɋ 73,11 
ȼɫɟɝɨ 102,69 
 

ɋɵɪɶɟ ɩɪɨɰɟɫɫɚ. ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɜɚɤɭɭɦɧɨɝɨ ɝɚɡɨɣɥɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 2.39. 

 

Ɍɚɛɥɢɰɚ 2.39 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɜɚɤɭɭɦɧɨɝɨ ɝɚɡɨɣɥɹ  
ɉɥɨɬɧɨɫɬɶ ɩɪɢ 20 °ɋ, ɤɝ/ɦ3       927 
Ɏɪɚɤɰɢɨɧɧɵɣ ɫɨɫɬɚɜ, °ɋ  
ɧ. ɤ. 310 
10% 371 
30% 420 
50% 449 
70% 479 
90% 513 
ɤ. ɤ. 546 
ɋɨɞɟɪɠɚɧɢɟ, % (ɦɚɫɫ.)  

ɫɟɪɵ 2,42 
ɚɡɨɬɚ 0,13 
Ɍɟɦɩɟɪɚɬɭɪɚ ɡɚɫɬɵɜɚɧɢɹ, °ɋ 21 
Ʉɨɤɫɭɟɦɨɫɬɶ, % (ɦɚɫɫ.) 0,17 

ɋɨɞɟɪɠɚɧɢɟ ɚɪɨɦɚɬɢɱɟɫɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ, %(ɦɚɫɫ.) 50,5 

 

ɉɪɨɞɭɤɰɢɹ ɩɪɨɰɟɫɫɚ. ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɪɨɞɭɤɬɨɜ ɨɞɧɨɫɬɭɩɟɧɱɚɬɨɝɨ ɝɢɞɪɨɤɪɟɤɢɧɝɚ 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 2.40. 
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Ɍɚɛɥɢɰɚ 2.40 ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɪɨɞɭɤɬɨɜ ɨɞɧɨɫɬɭɩɟɧɱɚɬɨɝɨ ɝɢɞɪɨɤɪɟɤɢɧɝɚ  
ɉɨɤɚɡɚɬɟɥɢ Ʌɟɝɤɢɣ ɛɟɧɡɢɧ Ɍɹɠɟɥɵɣ 

ɛɟɧɡɢɧ 
Ⱦɢɡɟɥɶɧɨɟ 
ɬɨɩɥɢɜɨ 

ɉɥɨɬɧɨɫɬɶ ɩɪɢ 20 ɋɋ, ɤɝ/ɦ3 661,5 752,3 825,6 
Ɏɪɚɤɰɢɨɧɧɵɣ ɫɨɫɬɚɜ, °ɋ    
ɧ. ɤ. 32 93 177 
10% (ɨɛ.) 41 104 202 
50% (ɨɛ.) 54 129 256 
50% (ɨɛ.) 71 157 318 
ɤ. ɤ. 82 168 343 
ɋɨɞɟɪɠɚɧɢɟ, % (ɦɚɫɫ.)  

1 
  

ɚɪɨɦɚɬɢɱɟɫɤɢɯ 6 - 
ɧɚɮɬɟɧɨɜɵɯ 14 52 - 
ɩɚɪɚɮɢɧɨɜɵɯ 85 42 - 
Ɉɤɬɚɧɨɜɨɟ ɱɢɫɥɨ (ɢ.ɦ.)* 76 55 - 
ɐɟɬɚɧɨɜɨɟ ɱɢɫɥɨ - - 50 
Ɍɟɦɩɟɪɚɬɭɪɚ ɡɚɫɬɵɜɚɧɢɹ, °ɋ - - – 43 
* ɂ.ɦ. – ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ ɦɟɬɨɞ 

 

ɉɚɪɚɦɟɬɪɵ ɩɪɨɰɟɫɫɚ. ɉɪɨɰɟɫɫɵ ɫɨ ɫɬɚɰɢɨɧɚɪɧɵɦ ɫɥɨɟɦ ɤɚɬɚɥɢɡɚɬɨɪɚ 
ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɩɪɢ ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɹɯ: 
ɉɚɪɚɦɟɬɪɵ ɩɪɨɰɟɫɫɚ: 

Ⱦɚɜɥɟɧɢɟ, Ɇɉɚ …………………………………………. 5–20 

Ɍɟɦɩɟɪɚɬɭɪɚ, °ɋ…………………………………………… 250–450 

Ɉɛɴɟɦɧɚɹ ɫɤɨɪɨɫɬɶ ɩɨɞɚɱɢ ɫɵɪɶɹ, ɱ-1 …………………0,5–2,0 

Ʉɪɚɬɧɨɫɬɶ ɰɢɪɤɭɥɹɰɢɢ ɜɨɞɨɪɨɞɫɨɞɟɪɠɚɳɟɝɨ ɝɚɡɚ *, ɦ3/ɦ3 ɫɵɪɶɹ … 400–1000 

* Ɉɛɴɟɦ ɜɨɞɨɪɨɞɫɨɞɟɪɠɚɳɟɝɨ ɝɚɡɚ ɡɞɟɫɶ ɢ ɧɢɠɟ ɩɪɢɜɟɞɟɧ ɤ ɧɨɪɦɚɥɶɧɵɦ ɭɫɥɨɜɢɹɦ 

 

2.13.5 Ƚɥɭɛɨɤɢɣ ɞɜɭɯɫɬɭɩɟɧɱɚɬɵɣ ɝɢɞɪɨɤɪɟɤɢɧɝ ɜɚɤɭɭɦɧɵɯ ɞɢɫɬɢɥɥɹɬɨɜ 
(ɞɚɜɥɟɧɢɟ ɛɨɥɟɟ 10 Ɇɉɚ) 

 

ɇɚɡɧɚɱɟɧɢɟ ɩɪɨɰɟɫɫɚ. ɉɪɟɜɪɚɳɟɧɢɟ ɪɚɡɧɨɨɛɪɚɡɧɨɝɨ ɫɵɪɶɹ ɜ ɩɪɨɞɭɤɬɵ ɦɟɧɶɲɟɣ 
ɦɨɥɟɤɭɥɹɪɧɨɣ ɦɚɫɫɵ. [5] 

ɋɵɪɶɟ. Ⱥɬɦɨɫɮɟɪɧɵɣ ɝɚɡɨɣɥɶ, ɜɚɤɭɭɦɧɵɣ ɝɚɡɨɣɥɶ, ɰɢɪɤɭɥɢɪɭɸɳɢɣ ɝɚɡɨɣɥɶ ɩɪɨɰɟɫɫɚ 
ɄɄɎ ɞɢɫɬɢɥɥɹɬɧɨɝɨ ɢ ɨɫɬɚɬɨɱɧɨɝɨ ɫɵɪɶɹ, ɝɚɡɨɣɥɶ ɤɨɤɫɨɜɚɧɢɹ, ɞɟɚɫɮɚɥɶɬɢɡɚɬ ɢ ɧɚɮɬɚ ɞɥɹ 
ɜɵɪɚɛɨɬɤɢ ɫɠɢɠɟɧɧɨɝɨ ɧɟɮɬɹɧɨɝɨ ɝɚɡɚ. ɉɪɢɦɟɪ ɩɨɤɚɡɚɬɟɥɟɣ ɫɵɪɶɹ ɩɪɨɰɟɫɫɚ ɝɢɞɪɨɤɪɟɤɢɧɝɚ 
(Unicracking) ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 2.41. 

 
Ɍɚɛɥɢɰɚ 2.41 – ɉɪɢɦɟɪ ɩɨɤɚɡɚɬɟɥɟɣ ɫɵɪɶɹ ɩɪɨɰɟɫɫɚ ɝɢɞɪɨɤɪɟɤɢɧɝɚ (Unicracking)  

Ɍɢɩ ɫɵɪɶɹ, ɝɚɡɨɣɥɢ ɐɢɪɤɭɥɢɪɭɸɳɢɣ ɄɄɎ ȼɚɤɭɭɦɧɵɣ 
Ʉɨɤɫɨɜɚɧɢɹ ɜ 
ɤɢɩɹɳɟɦ ɫɥɨɟ 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɵɪɶɹ: 
ɩɥɨɬɧɨɫɬɶ, ɤɝ/ɝ 888,6 917,6 1011,4 
ɬɟɦɩɟɪɚɬɭɪɚ ɨɬɝɨɧɚ 10%, "ɋ 249 366 338 
ɤɨɧɟɰ ɤɢɩɟɧɢɹ, ɢɋ 357 546 593 
ɫɨɞɟɪɠɚɧɢɟ ɫɟɪɵ, % ɦɚɫɫ. 0,54 2,4 4,57 
ɫɨɞɟɪɠɚɧɢɟ ɚɡɨɬɚ, % ɦɚɫɫ. 0,024 0,08 0,269 

Ɉɩɢɫɚɧɢɟ ɩɪɨɰɟɫɫɚ. Ɋɚɡɥɢɱɚɸɬ ɨɞɧɨɫɬɭɩɟɧɱɚɬɵɣ ɢ ɞɜɭɯɫɬɭɩɟɧɱɚɬɵɣ ɝɥɭɛɨɤɢɣ 
ɝɢɞɪɨɤɪɟɤɢɧɝ. Ɉɬɥɢɱɢɟ ɩɟɪɜɨɝɨ ɨɬ ɜɬɨɪɨɝɨ ɜ ɬɨɦ, ɱɬɨ ɩɪɢ ɞɜɭɯɫɬɭɩɟɧɱɚɬɨɦ 
ɝɢɞɪɨɤɪɟɤɢɧɝɟ ɧɚ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɢɞɟɬ, ɩɨ ɫɭɳɟɫɬɜɭ, ɝɢɞɪɨɨɱɢɫɬɤɚ ɫɵɪɶɹ, ɚ ɧɚ ɜɬɨɪɨɣ 
ɫɬɭɩɟɧɢ – ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɝɢɞɪɨɤɪɟɤɢɧɝ. 
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Ʉɚɬɚɥɢɡɚɬɨɪɵ. ȼ ɩɪɨɰɟɫɫɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɤɚɬɚɥɢɡɚɬɨɪɵ ɝɢɞɪɨɨɱɢɫɬɤɢ ɢ 
ɤɚɬɚɥɢɡɚɬɨɪɵ ɝɢɞɪɨɤɪɟɤɢɧɝɚ, ɡɚɩɚɬɟɧɬɨɜɚɧɧɵɟ ɮɢɪɦɨɣ ɘɈɉɢ. Ʉɚɬɚɥɢɡɚɬɨɪɵ 
ɝɢɞɪɨɨɱɢɫɬɤɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɡɚɳɢɬɵ ɤɚɬɚɥɢɡɚɬɨɪɚ ɝɢɞɪɨɤɪɟɤɢɧɝɚ ɨɬ ɡɚɝɪɹɡɧɹɸɳɢɯ 
ɫɵɪɶɟ ɩɪɢɦɟɫɟɣ. ɗɬɨ ɧɢɤɟɥɶ-ɦɨɥɢɛɞɟɧɨɜɵɟ ɤɚɬɚɥɢɡɚɬɨɪɵ, ɨɬɥɢɱɚɸɳɢɟɫɹ ɜɵɫɨɤɨɣ 
ɚɤɬɢɜɧɨɫɬɶɸ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɨɛɟɫɫɟɪɢɜɚɧɢɸ, ɭɞɚɥɟɧɢɸ ɚɡɨɬɚ ɢ ɝɢɞɪɢɪɨɜɚɧɢɸ. ȼ 
ɪɟɚɤɬɨɪɚɯ ɝɢɞɪɨɤɪɟɤɢɧɝɚ ɢɫɩɨɥɶɡɭɸɬɫɹ ɤɚɬɚɥɢɡɚɬɨɪɵ ɝɢɞɪɨɤɪɟɤɢɧɝɚ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɟ 
ɫɨɛɨɣ ɤɚɬɚɥɢɡɚɬɨɪɵ ɧɚ ɧɨɫɢɬɟɥɟ ɨɤɢɫɢ ɚɥɸɦɢɧɢɹ, ɜ ɤɨɬɨɪɨɦ ɫɨɞɟɪɠɢɬɫɹ ɚɦɨɪɮɧɵɣ 
ɚɥɸɦɨɫɢɥɢɤɚɬ ɢ ɰɟɨɥɢɬ ɤɚɤ ɚɤɬɢɜɧɵɣ ɧɨɫɢɬɟɥɶ ɞɥɹ ɦɟɬɚɥɥɨɜ, ɚɤɬɢɜɢɪɭɸɳɢɯ ɩɪɨɰɟɫɫ 
ɝɢɞɪɨɝɟɧɢɡɚɰɢɢ. Ʉɚɤ ɚɦɨɪɮɧɵɟ, ɬɚɤ ɢ ɰɟɨɥɢɬɧɵɟ ɤɚɬɚɥɢɡɚɬɨɪɵ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ 
ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɨɰɟɫɫɚɯ ɝɢɞɪɨɤɪɟɤɢɧɝɚ. 

ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɩɪɨɰɟɫɫɚ. ɇɚ ɪɢɫɭɧɤɟ 106 ɩɪɟɞɫɬɚɜɥɟɧɚ ɩɪɢɧɰɢɩɢɚɥɶɧɚɹ 
ɫɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɝɢɞɪɨɤɪɟɤɢɧɝɚ HyCycle Unicracking ɤɨɦɩɚɧɢɢ UOP. 

 
Ɋɢɫɭɧɨɤ 2.60 – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɞɜɭɯɫɬɭɩɟɧɱɚɬɨɝɨ ɝɢɞɪɨɤɪɟɤɢɧɝɚ 

HyCycle Unicracking 

 

ȼ ɷɬɨɣ ɫɯɟɦɟ ɨɛɵɱɧɨ ɩɪɢɦɟɧɹɸɬɫɹ ɪɟɚɤɬɨɪɵ ɤɪɟɤɢɧɝɚ ɢ ɝɢɞɪɨɨɱɢɫɬɤɢ ɫ 
ɨɛɪɚɬɧɵɦ ɪɚɫɩɨɥɨɠɟɧɢɟɦ ɢ ɨɛɳɢɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɦ ɩɨɬɨɤɨɦ ɰɢɪɤɭɥɢɪɭɸɳɟɝɨ ɝɚɡɚ. 
ɉɪɨɞɭɤɬɵ ɢ ɧɟɩɪɟɜɪɚɳɟɧɧɨɟ ɫɵɪɶɟ ɢɡ ɪɟɚɤɬɨɪɚ ɝɢɞɪɨɨɱɢɫɬɤɢ ɪɚɡɞɟɥɹɸɬɫɹ ɜ ɫɟɤɰɢɢ 
ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɨɛɪɚɡɭɟɬɫɹ ɪɟɰɢɪɤɭɥɹɬ, ɜɨɡɜɪɚɳɚɟɦɵɣ ɜ 
ɪɟɚɤɬɨɪ ɤɪɟɤɢɧɝɚ. Ʉɚɤ ɢ ɜ ɞɜɭɯ ɩɨɫɥɟɞɧɢɯ ɨɩɢɫɚɧɧɵɯ ɜɢɞɚɯ ɫɯɟɦ, ɪɟɰɢɪɤɭɥɹɬ ɡɞɟɫɶ ɧɟ 
ɫɨɞɟɪɠɢɬ ɩɪɢɦɟɫɟɣ. Ʉɚɱɟɫɬɜɟɧɧɨɟ ɨɬɞɟɥɟɧɢɟ ɜɨɡɜɪɚɳɚɟɦɨɝɨ ɧɟɩɪɟɜɪɚɳɟɧɧɨɝɨ ɫɵɪɶɹ 
ɨɬ ɩɪɨɞɭɤɬɚ ɩɨɡɜɨɥɹɟɬ ɭɜɟɥɢɱɢɬɶ ɫɤɨɪɨɫɬɶ ɰɢɪɤɭɥɹɰɢɢ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɨɛɵɱɧɨɣ, 
ɩɨɷɬɨɦɭ ɤɚɬɚɥɢɡɚɬɨɪ ɤɪɟɤɢɧɝɚ ɪɚɛɨɬɚɟɬ ɜ ɦɟɧɟɟ ɠɟɫɬɤɢɯ ɭɫɥɨɜɢɹɯ, ɞɚɜɚɹ ɛɨɥɶɲɢɣ 
ɜɵɯɨɞ ɩɪɨɞɭɤɬɨɜ. ȼɨ ɦɧɨɝɢɯ ɫɥɭɱɚɹɯ ɫɯɟɦɚ HyCycle ɨɛɟɫɩɟɱɢɜɚɟɬ ɦɢɧɢɦɭɦ 
ɤɚɩɢɬɚɥɶɧɵɯ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ. 

ȼ ɩɪɨɰɟɫɫɟ HyCycle ɩɪɢɦɟɧɹɟɬɫɹ ɤɨɦɛɢɧɚɰɢɹ ɧɟɫɤɨɥɶɤɢɯ ɭɧɢɤɚɥɶɧɵɯ, 
ɡɚɳɢɳɟɧɧɵɯ ɩɚɬɟɧɬɚɦɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɨɫɨɛɟɧɧɨɫɬɟɣ, ɨɛɥɟɝɱɚɸɳɢɯ ɞɨɫɬɢɠɟɧɢɟ 
ɩɨɥɧɨɝɨ ɩɪɟɜɪɚɳɟɧɢɹ ɫɵɪɶɹ (99,5%) ɩɪɢ ɦɚɥɨɣ (ɨɬ 20 ɞɨ 40%) ɝɥɭɛɢɧɟ ɩɪɟɜɪɚɳɟɧɢɹ ɡɚ 
ɨɞɢɧ ɩɪɨɯɨɞ. Ⱦɪɭɝɚɹ ɜɚɠɧɚɹ ɨɫɨɛɟɧɧɨɫɬɶ ɩɪɨɰɟɫɫɚ – ɩɨɧɢɠɟɧɧɨɟ ɪɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ. 
ɉɪɨɟɤɬɧɨɟ ɞɚɜɥɟɧɢɟ ɜ ɪɟɚɤɬɨɪɟ HyCycle Unicracking ɧɚ 25% ɧɢɠɟ, ɱɟɦ ɨɛɵɱɧɨ 
ɩɪɚɤɬɢɤɭɟɦɨɟ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ. Ʉɥɸɱɟɜɵɟ ɩɪɟɢɦɭɳɟɫɬɜɚ ɩɪɨɰɟɫɫɚ – ɩɨɧɢɠɟɧɧɨɟ 
ɩɨɬɪɟɛɥɟɧɢɟ ɜɨɞɨɪɨɞɚ ɢ ɩɨɜɵɲɟɧɧɚɹ ɢɡɛɢɪɚɬɟɥɶɧɨɫɬɶ ɤ ɬɹɠɟɥɵɦ ɩɪɨɞɭɤɬɚɦ. 
ɇɚɩɪɢɦɟɪ, ɜɵɯɨɞ ɫɪɟɞɧɢɯ ɞɢɫɬɢɥɥɹɬɨɜ ɦɨɠɧɨ ɩɨɜɵɫɢɬɶ ɧɚ ɜɟɥɢɱɢɧɭ ɞɨ 5%, ɚ 
ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ – ɞɨ 15% ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɞɪɭɝɢɦɢ ɫɯɟɦɚɦɢ ɩɨɥɧɨɝɨ ɩɪɟɜɪɚɳɟɧɢɹ, 
ɪɚɛɨɬɚɸɳɢɦɢ ɜ ɪɟɠɢɦɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɜɵɯɨɞɚ ɞɢɫɬɢɥɥɹɬɨɜ. Ɍɚɤɨɣ ɫɞɜɢɝ ɜ ɫɬɪɭɤɬɭɪɟ 
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ɜɵɯɨɞɚ ɜ ɫɨɱɟɬɚɧɢɢ ɫ ɛɨɥɟɟ ɢɡɛɢɪɚɬɟɥɶɧɵɦ ɧɚɫɵɳɟɧɢɟɦ ɚɪɨɦɚɬɢɱɟɫɤɢɯ 
ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɫɵɪɶɹ ɫɧɢɠɚɟɬ ɪɚɫɯɨɞ ɜɨɞɨɪɨɞɚ ɧɚ ɜɟɥɢɱɢɧɭ ɞɨ 20%. 

Ʉɪɟɤɢɪɨɜɚɧɧɵɟ ɩɪɨɞɭɤɬɵ ɢ ɧɟɩɪɟɜɪɚɳɟɧɧɨɟ ɫɵɪɶɟ ɪɚɡɞɟɥɹɸɬɫɹ ɜ ɝɨɪɹɱɟɦ 
ɫɟɩɚɪɚɬɨɪɟ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɩɪɢ ɪɟɚɤɬɨɪɧɨɦ ɞɚɜɥɟɧɢɢ. Ɂɚɬɟɦ 
ɨɬɞɟɥɟɧɧɵɟ ɩɪɨɞɭɤɬɵ ɩɪɨɯɨɞɹɬ ɱɟɪɟɡ ɪɟɚɤɬɨɪ ɡɚɤɥɸɱɢɬɟɥɶɧɨɝɨ ɝɢɞɪɢɪɨɜɚɧɢɹ. ɗɬɨɬ 
ɭɧɢɤɚɥɶɧɵɣ ɷɬɚɩ ɩɟɪɟɪɚɛɨɬɤɢ ɦɚɤɫɢɦɚɥɶɧɨ ɩɨɜɵɲɚɟɬ ɤɚɱɟɫɬɜɨ ɞɢɫɬɢɥɥɹɬɧɨɝɨ 
ɩɪɨɞɭɤɬɚ. Ʉ ɬɨɦɭ ɠɟ ɨɧ ɩɨɞɧɢɦɚɟɬ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɪɟɰɢɪɤɭɥɹɰɢɢ ɧɟɩɪɟɜɪɚɳɟɧɧɨɝɨ 
ɫɵɪɶɹ ɜ ɪɟɚɤɬɨɪ ɤɪɟɤɢɧɝɚ, ɩɨɡɜɨɥɹɹ ɫɧɢɡɢɬɶ ɝɥɭɛɢɧɭ ɩɪɟɜɪɚɳɟɧɢɹ ɡɚ ɨɞɢɧ ɩɪɨɯɨɞ, ɱɬɨ 
ɭɥɭɱɲɚɟɬ ɢɡɛɢɪɚɬɟɥɶɧɨɫɬɶ ɢ ɜɵɯɨɞ ɩɪɨɞɭɤɬɚ. Ɋɚɫɩɨɥɨɠɟɧɢɟ ɪɟɚɤɬɨɪɨɜ ɧɚɡɵɜɚɟɬɫɹ 

ɨɛɪɚɬɧɵɦ ɩɨ ɬɨɣ ɩɪɢɱɢɧɟ, ɱɬɨ ɪɟɰɢɪɤɭɥɹɬ ɜɧɚɱɚɥɟ ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ ɤɚɬɚɥɢɡɚɬɨɪ 
ɝɢɞɪɨɤɪɟɤɢɧɝɚ, ɚ ɡɚɬɟɦ ɭɠɟ ɱɟɪɟɡ ɤɚɬɚɥɢɡɚɬɨɪ ɝɢɞɪɨɨɱɢɫɬɤɢ. ɉɪɟɢɦɭɳɟɫɬɜɚ ɨɛɪɚɬɧɨɝɨ 

ɪɚɫɩɨɥɨɠɟɧɢɹ ɪɟɚɤɬɨɪɨɜ ɡɚɤɥɸɱɚɸɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɧɚ ɤɚɬɚɥɢɡɚɬɨɪ ɤɪɟɤɢɧɝɚ ɩɨɫɬɭɩɚɟɬ 
ɛɨɥɟɟ ɱɢɫɬɨɟ ɫɵɪɶɟ, ɚ ɬɚɤɠɟ ɜ ɩɨɜɵɲɟɧɢɢ ɩɚɪɰɢɚɥɶɧɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɨɪɨɞɚ. ȼ ɢɬɨɝɟ 
ɩɨɜɵɲɚɟɬɫɹ ɭɞɟɥɶɧɚɹ ɚɤɬɢɜɧɨɫɬɶ ɤɚɬɚɥɢɡɚɬɨɪɚ, ɱɬɨ ɫɧɢɠɚɟɬ ɟɝɨ ɬɪɟɛɭɟɦɵɣ ɨɛɴɟɦ. 
Ⱦɥɹ ɫɨɯɪɚɧɟɧɢɹ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɞɧɨɫɬɭɩɟɧɱɚɬɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɜ ɫɯɟɦɟ 
ɩɪɢɦɟɧɹɟɬɫɹ ɨɛɳɢɣ ɩɨɬɨɤ ɰɢɪɤɭɥɢɪɭɸɳɟɝɨ ɝɚɡɚ, ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɩɪɨɯɨɞɹɳɢɣ ɱɟɪɟɡ 
ɪɟɚɤɬɨɪɵ. ȼ ɪɟɚɤɬɨɪɚɯ ɢɫɩɨɥɶɡɭɸɬɫɹ ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɵɟ ɤɚɬɚɥɢɡɚɬɨɪɵ UOP, ɱɬɨɛɵ 
ɦɨɠɧɨ ɛɵɥɨ ɩɨɜɵɫɢɬɶ ɫɤɨɪɨɫɬɶ ɩɨɞɚɱɢ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɝɨ ɫɵɪɶɹ, ɧɟ ɭɜɟɥɢɱɢɜɚɹ 
ɞɢɚɦɟɬɪ ɢɥɢ ɩɟɪɟɩɚɞ ɞɚɜɥɟɧɢɣ ɜ ɪɟɚɤɬɨɪɟ. 

Ɇɚɬɟɪɢɚɥɶɧɵɣ ɛɚɥɚɧɫ ɩɪɨɰɟɫɫɚ. Ʉɚɱɟɫɬɜɨ ɩɪɨɞɭɤɬɨɜ. ȼ ɱɢɫɥɨ ɰɟɥɟɣ ɩɪɨɰɟɫɫɚ 
ɜɯɨɞɢɬ ɜɵɪɚɛɨɬɤɚ ɛɟɧɡɢɧɚ, ɪɟɚɤɬɢɜɧɨɝɨ ɢ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ, ɞɢɫɬɢɥɥɹɬɨɜ ɫɦɚɡɨɱɧɵɯ 
ɦɚɫɟɥ, ɩɨɥɭɱɟɧɢɟ ɫɵɪɶɹ ɞɥɹ ɩɢɪɨɥɢɡɧɵɯ ɷɬɢɥɟɧɨɜɵɯ ɭɫɬɚɧɨɜɨɤ, ɩɨɥɭɱɟɧɢɟ 
ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɨɝɨ ɫɵɪɶɹ ɞɥɹ ɭɫɬɚɧɨɜɨɤ ɄɄɎ, ɜɵɪɚɛɨɬɤɚ ɫɠɢɠɟɧɧɨɝɨ ɧɟɮɬɹɧɨɝɨ ɝɚɡɚ. 

 

2.13.6 Ƚɥɭɛɨɤɢɣ ɝɢɞɪɨɤɪɟɤɢɧɝ ɜɚɤɭɭɦɧɨɝɨ ɝɚɡɨɣɥɹ ɢ ɨɫɬɚɬɨɱɧɨɝɨ ɫɵɪɶɹ ɜ 
ɬɪɟɯɮɚɡɧɨɦ ɫɥɨɟ 

 

ɇɚɡɧɚɱɟɧɢɟ ɩɪɨɰɟɫɫɚ (T-Star). Ƚɢɞɪɨɨɱɢɫɬɤɚ/ɝɢɞɪɨɤɪɟɤɢɧɝ ɜɚɤɭɭɦɧɵɯ ɝɚɡɨɣɥɟɣ ɜ 
ɪɟɚɤɬɨɪɟ ɫɨ ɜɡɜɟɲɟɧɧɵɦ ɤɚɬɚɥɢɡɚɬɨɪɨɦ. ɉɪɨɰɟɫɫ T-Star ɥɭɱɲɟ ɜɫɟɝɨ ɩɨɞɯɨɞɢɬ ɞɥɹ 
ɩɟɪɟɪɚɛɨɬɤɢ ɬɚɤɨɝɨ «ɬɪɭɞɧɨɝɨ» ɫɵɪɶɹ, ɤɚɤ ɜɚɤɭɭɦɧɵɣ ɝɚɡɨɣɥɶ ɤɨɤɫɨɜɚɧɢɹ ɢ 
ɞɟɚɫɮɚɥɶɬɢɡɚɬ ɞɥɹ ɪɚɛɨɬɵ ɜ ɪɟɠɢɦɟ ɛɨɥɶɲɨɣ ɠɟɫɬɤɨɫɬɢ ɢ ɞɨɫɬɢɠɟɧɢɹ ɞɥɢɬɟɥɶɧɨɝɨ 
ɩɪɨɛɟɝɚ. 

ɋɵɪɶɟ ɩɪɨɰɟɫɫɚ (T-Star). ȼ ɤɚɱɟɫɬɜɟ ɤɨɦɩɨɧɟɧɬɨɜ ɫɵɪɶɹ ɜɨɡɦɨɠɧɨ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɪɹɦɨɝɨɧɧɵɯ ɜɚɤɭɭɦɧɵɯ ɝɚɡɨɣɥɟɣ, ɝɚɡɨɣɥɟɣ ɡɚɦɟɞɥɟɧɧɨɝɨ ɤɨɤɫɨɜɚɧɢɹ, 
ɥɟɝɤɨɝɨ ɝɚɡɨɣɥɹ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ, ɚɪɨɦɚɬɢɱɟɫɤɢɯ ɷɤɫɬɪɚɤɬɨɜ ɫɟɥɟɤɬɢɜɧɨɣ 
ɨɱɢɫɬɤɢ ɦɚɫɟɥ. ɉɟɪɟɪɚɛɚɬɵɜɚɟɦɨɟ ɜ Ʌɭɤɨɣɥ ɉɇɈɋ ɜ 2007 ɝ. ɫɵɪɶɟ ɧɚ ɭɫɬɚɧɨɜɤɟ T-Star 

ɢɦɟɥɨ ɫɥɟɞɭɸɳɢɟ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ: ɩɥɨɬɧɨɫɬɶ ɩɪɢ 20°ɋ – 902 ɤɝ/ɦ3; 

ɫɨɞɟɪɠɚɧɢɟ ɮɪɚɤɰɢɢ ɧ.ɤ.– 350°ɋ – 22,3% ɨɛ.; ɫɨɞɟɪɠɚɧɢɟ ɫɟɪɵ – 1,53% ɦɚɫ., ɚɡɨɬɚ – 

1800 ɦɥɧ–1; ɤɨɤɫɭɟɦɨɫɬɶ (ɩɨ ASTM D 524) – 0,18% ɦɚɫ. 
ɉɪɨɞɭɤɬɵ ɩɪɨɰɟɫɫɚ (T-Star). Ⱦɢɡɟɥɶɧɨɟ ɬɨɩɥɢɜɨ (ȾɌ) ɫ ɭɫɬɚɧɨɜɤɢ ɝɢɞɪɨɤɪɟɤɢɧɝɚ 

(ȽɄ) ɧɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɬɪɟɛɨɜɚɧɢɹɦ ɫɬɚɧɞɚɪɬɚ «ȿɜɪɨ-4» ɩɨ ɩɥɨɬɧɨɫɬɢ ɢ ɫɨɞɟɪɠɚɧɢɸ 
ɫɟɪɵ. ɋɨɨɬɜɟɬɫɬɜɢɟ ɤɚɱɟɫɬɜɚ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɬɪɟɛɨɜɚɧɢɹɦ ɦɢɪɨɜɵɯ ɫɬɚɧɞɚɪɬɨɜ 
(ɬɚɛɥɢɰɚ 2.43) ɞɨɫɬɢɝɚɟɬɫɹ ɜ ɛɥɨɤɟ ɝɢɞɪɨɞɟɚɪɨɦɚɬɢɡɚɰɢɢ (ȽȾȺ), ɜɯɨɞɹɳɟɦ ɜ ɫɨɫɬɚɜ 
ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɭɫɬɚɧɨɜɤɢ ɝɢɞɪɨɤɪɟɤɢɧɝɚ. Ȼɚɡɨɜɚɹ ɬɟɯɧɨɥɨɝɢɹ ɩɪɨɰɟɫɫɚ ȽȾȺ 
ɪɚɡɪɚɛɨɬɚɧɚ ɮɢɪɦɨɣ «Ɍexaco». ɉɪɨɰɟɫɫ ɩɪɨɜɨɞɢɬɫɹ ɜ ɞɜɟ ɫɬɭɩɟɧɢ ɜ ɪɟɚɤɬɨɪɚɯ ɫ 
ɧɟɩɨɞɜɢɠɧɵɦ ɫɥɨɟɦ ɤɚɬɚɥɢɡɚɬɨɪɚ (Ʌɭɤɨɣɥ ɉɇɈɋ). ɍɫɬɚɧɨɜɤɚ ɝɢɞɪɨɤɪɟɤɢɧɝɚ ɢ ɛɥɨɤ 
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ȽȾȺ ɢɦɟɸɬ ɟɞɢɧɵɣ ɤɨɧɬɭɪ ɰɢɪɤɭɥɹɰɢɨɧɧɨɝɨ ɝɚɡɚ. Ʉɚɱɟɫɬɜɨ ɩɪɨɞɭɤɬɨɜ ɩɪɨɰɟɫɫɚ 
ɝɢɞɪɨɤɪɟɤɢɧɝɚ ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɬɚɛɥɢɰɟ 2.42. 

 

Ɍɚɛɥɢɰɚ 2.42 – ɋɨɞɟɪɠɚɧɢɟ ɫɟɪɵ ɢ ɚɡɨɬɚ ɜ ɩɪɨɞɭɤɬɚɯ ɝɢɞɪɨɤɪɟɤɢɧɝɚ 

 
Ɍɚɛɥɢɰɚ 2.43 – Ʉɚɱɟɫɬɜɟɧɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɪɨɞɭɤɬɨɜ ɝɢɞɪɨɤɪɟɤɢɧɝɚ 
ɉɨɤɚɡɚɬɟɥɢ ȾɌ ɫ 

ɭɫɬɚɧɨɜɤɢ 
ɝɢɞɪɨɤɪɟɤɢɧɝɚ 

ɋɵɪɶɟ ɛɥɨɤɚ 
ȽȾȺ: ȾɌ ȽɄ + 
+ ɤɟɪɨɫɢɧ ȽɄ 

ȾɌ 
ɩɨɫɥɟ 
ɩɟɪɜɨɝɨ 
ɪɟɚɤɬɨɪɚ 

ɫ ɛɥɨɤɚ ȽȾȺ ɛɟɡ 
ɩɪɢɫɚɞɨɤ 

ɉɥɨɬɧɨɫɬɶ ɩɪɢ 15°ɋ, ɤɝ/ɦ3 854 849,3 848 842 
Ɏɪɚɤɰɢɨɧɧɵɣ ɫɨɫɬɚɜ, °ɋ     
ɧ.ɤ. 196 176 188 185 
20% 243 223 236 232 
50% 280 271 278 275 
90% 331 326 329 324 
ɤ.ɤ. 350 346 347 346 
ɋɨɞɟɪɠɚɧɢɟ 
ɚɪɨɦɚɬɢɱɟɫɤɢɯ 
ɭɝɥɟɜɨɞɨɪɨɞɨɜ, % ɦɚɫ. 

    

ɦɨɧɨɰɢɤɥɢɱɟɫɤɢɯ 38,6 34,89 38,75 25,27 
ɩɨɥɢɰɢɤɥɢɱɟɫɤɢɯ 7,03 6,07 1,46 0,51 
ɋɨɞɟɪɠɚɧɢɟ, ɦɥɧ-1     
ɫɟɪɵ 230 220 39 3 
ɚɡɨɬɚ 107 99 7,5 0 
ɐɟɬɚɧɨɜɨɟ ɱɢɫɥɨ 47 47 50 51 

 

Ɉɩɢɫɚɧɢɟ ɩɪɨɰɟɫɫɚ. ɉɪɨɰɟɫɫ ɩɪɨɜɨɞɢɬɫɹ ɜ ɦɹɝɤɢɯ ɭɫɥɨɜɢɹɯ – ɞɚɜɥɟɧɢɟ 10,6 Ɇɉɚ, 
ɬɟɦɩɟɪɚɬɭɪɚ 430°ɋ ɢ ɧɚɩɪɚɜɥɟɧ ɧɚ ɝɢɞɪɨɨɱɢɫɬɤɭ ɫɵɪɶɹ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ 
ɤɪɟɤɢɧɝɚ ɢ ɩɨɥɭɱɟɧɢɟ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɛɟɧɡɢɧɚ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɪɢɮɨɪɦɢɧɝɚ, 
ɤɟɪɨɫɢɧɨɜɵɯ ɢ ɞɢɡɟɥɶɧɵɯ ɮɪɚɤɰɢɣ ɩɪɢ ɤɨɧɜɟɪɫɢɢ ɫɵɪɶɹ 30% ɨɛ. 

ɉɪɨɰɟɫɫ ɝɢɞɪɨɤɪɟɤɢɧɝɚ, ɜ ɤɨɬɨɪɨɦ ɫɵɪɶɟ ɢ ɤɚɬɚɥɢɡɚɬɨɪ ɧɚɯɨɞɹɬɫɹ ɜ ɬɪɟɯɮɚɡɧɨɦ 
«ɤɢɩɹɳɟɦ» ɫɥɨɟ, ɤɨɝɞɚ ɬɜɟɪɞɚɹ ɮɚɡɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɦɟɥɤɨɫɮɟɪɢɱɟɫɤɢɦ 
ɚɥɸɦɨɤɨɛɚɥɶɬɦɨɥɢɛɞɟɧɨɜɵɦ ɤɚɬɚɥɢɡɚɬɨɪɨɦ, ɠɢɞɤɚɹ ɮɚɡɚ – ɫɦɟɫɶɸ ɟɳɟ 
ɧɟɩɪɨɪɟɚɝɢɪɨɜɚɜɲɟɝɨ ɫɵɪɶɹ ɫ ɭɠɟ ɨɛɪɚɡɨɜɚɜɲɢɦɢɫɹ ɧɢɡɤɨɥɟɬɭɱɢɦɢ ɩɪɨɞɭɤɬɚɦɢ, ɚ 
ɝɚɡɨɜɚɹ ɮɚɡɚ – ɫɦɟɫɶɸ ɜɨɞɨɪɨɞɚ, ɫɟɪɨɜɨɞɨɪɨɞɚ, ɚɦɦɢɚɤɚ ɢ ɩɚɪɨɜ ɭɝɥɟɜɨɞɨɪɨɞɨɜ. 

ɇɚ ɪɢɫɭɧɤɟ 2.61 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɯɟɦɚ ɩɪɨɰɟɫɫɚ Ɍ-Star, ɜɤɥɸɱɚɸɳɚɹ ɝɢɞɪɨɨɱɢɫɬɤɭ 
ɫɪɟɞɧɟɝɨ ɞɢɫɬɢɥɥɹɬɚ. Ɉɛɵɱɧɨ ɜ ɫɨɫɬɚɜ ɭɫɬɚɧɨɜɤɢ ɜɯɨɞɹɬ: ɨɝɧɟɜɵɟ ɩɨɞɨɝɪɟɜɚɬɟɥɢ 
ɫɵɪɶɹ ɢ ɜɨɞɨɪɨɞɚ, ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɵɣ ɭɡɟɥ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ, ɜ ɤɨɬɨɪɨɦ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɪɚɡɞɟɥɟɧɢɟ ɮɚɡ ɢ ɜɨɡɜɪɚɬ ɠɢɞɤɨɝɨ ɩɪɨɞɭɤɬɚ ɜ ɪɟɚɤɬɨɪ, ɚ ɬɚɤɠɟ ɭɡɥɵ 
ɩɪɨɦɵɜɤɢ ɰɢɪɤɭɥɢɪɭɸɳɟɝɨ ɝɚɡɚ ɢ ɪɚɡɝɨɧɤɢ ɠɢɞɤɨɝɨ ɩɪɨɞɭɤɬɚ. 

 

ɉɪɨɞɭɤɬɵ ɝɢɞɪɨɤɪɟɤɢɧɝɚ ɋɨɞɟɪɠɚɧɢɟ, ɦɥɧ-1 

ɫɟɪɵ ɚɡɨɬɚ 

Ƚɢɞɪɨɨɱɢɳɟɧɧɵɣ ɜɚɤɭɭɦɧɵɣ ɝɚɡɨɣɥɶ 850 650 
Ⱦɢɡɟɥɶɧɨɟ ɬɨɩɥɢɜɨ 185 110 

Ʉɟɪɨɫɢɧ 70 27 

Ȼɟɧɡɢɧ 60 2,5 
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Ɋɢɫɭɧɨɤ 2.61 – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɩɪɨɰɟɫɫɚ ɝɢɞɪɨɤɪɟɤɢɧɝ/ɝɢɞɪɨɨɱɢɫɬɤɚ ɜɚɤɭɭɦɧɨɝɨ 

ɝɚɡɨɣɥɹ (T-Star) 

 

ȼ ɪɟɚɤɬɨɪɟ ɩɟɪɢɨɞɢɱɟɫɤɢ ɡɚɦɟɧɹɸɬ ɱɚɫɬɶ ɤɚɬɚɥɢɡɚɬɨɪɚ ɛɟɡ ɨɫɬɚɧɨɜɤɢ ɩɪɨɰɟɫɫɚ. 
ɗɬɢɦ ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ ɩɨɫɬɨɹɧɧɚɹ, ɨɩɬɢɦɚɥɶɧɚɹ ɚɤɬɢɜɧɨɫɬɶ ɤɚɬɚɥɢɡɚɬɨɪɚ, ɬɪɟɛɭɟɦɵɣ 
ɫɨɫɬɚɜ ɢ ɤɚɱɟɫɬɜɨ ɩɪɨɞɭɤɬɨɜ. ɀɢɞɤɢɣ ɩɪɨɞɭɤɬ ɩɨɫɥɟ ɨɬɞɟɥɟɧɢɹ ɨɬ ɝɚɡɚ ɩɨɫɬɭɩɚɟɬ ɧɚ 
ɪɚɡɝɨɧɤɭ ɢ ɫɬɚɛɢɥɢɡɚɰɢɸ. ɍɫɬɚɧɨɜɤɚ T-Star ɦɨɠɟɬ ɪɚɛɨɬɚɬɶ ɛɟɡɨɫɬɚɧɨɜɨɱɧɨ ɞɨ ɱɟɬɵɪɟɯ 
ɥɟɬ ɫɨ ɫɬɟɩɟɧɶɸ ɩɪɟɜɪɚɳɟɧɢɹ ɫɵɪɶɹ 20-60 % ɢ ɝɥɭɛɢɧɨɣ ɝɢɞɪɨɨɛɟɫɫɟɪɢɜɚɧɢɹ 93-99 %. 

Ɇɚɬɟɪɢɚɥɶɧɵɣ ɛɚɥɚɧɫ ɝɢɞɪɨɤɪɟɤɢɧɝɚ/ɝɢɞɪɨɨɱɢɫɬɤɢ ɜɚɤɭɭɦɧɨɝɨ ɝɚɡɨɣɥɹ (T-Star) 

ɩɪɟɞɫɬɚɜɥɟɧ ɧɢɠɟ: 
ɉɨɫɬɭɩɢɥɨ, % ɦɚɫɫ. 
ɋɵɪɶɟ………………………………………….……......100,0 

ȼɨɞɨɪɨɞ 100 %-ɧɵɣ……………………….………..…2,3 

ɂɬɨɝɨ…………………………………..……………….102,3 

ɉɨɥɭɱɟɧɨ, % ɦɚɫɫ. 
ɋɟɪɨɜɨɞɨɪɨɞ ɜ ɪɚɫɬɜɨɪɟ ɚɦɦɢɚɤɚ.…………………1,6 

ɋɟɪɨɜɨɞɨɪɨɞ ɜ ɤɢɫɥɨɣ ɫɪɟɞɟ..……………………...0,4 

Ⱥɦɦɢɚɤ ɜ ɤɢɫɥɨɣ ɜɨɞɟ………...………………….….0,2 

Ʉɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɣ ɜɨɞɨɪɨɞ..………………….…0,5 

Ɍɨɩɥɢɜɧɵɣ ɝɚɡ…………………….…………….…….3,0 

ɋɬɚɛɢɥɶɧɵɣ ɛɟɧɡɢɧ.………………………………….8,3 

Ⱦɢɡɟɥɶɧɨɟ ɬɨɩɥɢɜɨ ɡɢɦɧɟɟ…………………………26,2 

Ƚɢɞɪɨɨɱɢɳɟɧɧɵɣ ɝɚɡɨɣɥɶ (ɫɵɪɶɟ ɄɄ)…..…….……61,5 

ɉɨɬɟɪɢ………………………………………………..……0,6 

ɂɬɨɝɨ…………………………………………………..102,3 

ɍɫɥɨɜɢɹ ɩɪɨɰɟɫɫɚ: 
Ɍɟɦɩɟɪɚɬɭɪɚ, °ɋ ……………………...……………400-438 

ɉɚɪɰɢɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɜɨɞɨɪɨɞɚ, Ɇɉɚ……........4,14-10,4 

Ɉɛɴɟɦɧɚɹ ɫɤɨɪɨɫɬɶ ɩɨɞɚɱɢ ɫɵɪɶɹ, ɱ -1...................0,5-3,0 

ɋɬɟɩɟɧɶ ɩɪɟɜɪɚɳɟɧɢɹ ɜɚɤɭɭɦɧɨɝɨ ɝɚɡɨɣɥɹ, %.......20-60 
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2.14 ɍɫɬɚɧɨɜɤɢ ɨɫɭɲɤɢ ɧɟɮɬɟɡɚɜɨɞɫɤɢɯ ɝɚɡɨɜ 

 

Ɉɫɭɲɤɚ ɝɚɡɚ – ɩɪɨɰɟɫɫ ɭɞɚɥɟɧɢɹ ɢɡ ɧɟɝɨ ɜɥɚɝɢ, ɩɪɢɫɭɬɫɬɜɢɟ ɤɨɬɨɪɨɣ ɹɜɥɹɟɬɫɹ 
ɧɟɠɟɥɚɬɟɥɶɧɵɦ, ɚ ɢɧɨɝɞɚ ɢ ɜɪɟɞɧɵɦ ɹɜɥɟɧɢɟɦ. Ⱦɥɹ ɧɟɮɬɟɡɚɜɨɞɫɤɢɯ ɝɚɡɨɜ ɨɫɭɲɤɭ 
ɩɪɢɦɟɧɹɸɬ ɜ ɫɥɭɱɚɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɝɚɡɚ ɜ ɤɚɬɚɥɢɬɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɚɯ, ɩɪɢ ɫɠɢɠɟɧɢɢ, ɚ 
ɬɚɤɠɟ ɩɪɢ ɪɚɡɞɟɥɟɧɢɢ ɝɚɡɨɜ ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ ɪɟɤɬɢɮɢɤɚɰɢɟɣ. ɋɬɟɩɟɧɶ ɨɫɭɲɤɢ 
ɨɰɟɧɢɜɚɟɬɫɹ ɬɨɱɤɨɣ ɪɨɫɵ. 

Ɍɨɱɤɚ ɪɨɫɵ – ɷɬɨ ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ, ɩɪɢ ɤɨɬɨɪɨɣ ɩɪɢ ɞɚɧɧɨɦ ɞɚɜɥɟɧɢɢ 
ɢ ɫɨɫɬɚɜɟ ɝɚɡɚ ɩɪɨɢɫɯɨɞɢɬ ɤɨɧɞɟɧɫɚɰɢɹ ɜɥɚɝɢ. 

Ɉɫɭɲɤɭ ɝɚɡɚ ɩɪɨɜɨɞɹɬ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɠɢɞɤɢɯ (ɝɥɢɤɨɥɟɣ) ɢ ɬɜɟɪɞɵɯ 
ɩɨɝɥɨɬɢɬɟɥɟɣ ɜɨɞɵ (ɰɟɨɥɢɬɵ). 

 

2.14.1 Ɍɟɯɧɨɥɨɝɢɢ ɨɫɭɲɤɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɠɢɞɤɢɯ ɝɥɢɤɨɥɟɣ 

 

ȼ ɤɚɱɟɫɬɜɟ ɩɨɝɥɨɬɢɬɟɥɟɣ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɨɫɧɨɜɧɨɦ ɜɨɞɧɵɟ ɪɚɫɬɜɨɪɵ 
ɞɢɷɢɬɟɧɝɥɢɤɨɥɹ (ȾɗȽ) ɢ ɬɪɢɷɬɢɥɟɧɝɥɢɤɨɥɹ (ɌɗȽ), ɤɨɬɨɪɵɟ ɨɛɥɚɞɚɸɬ ɜɵɫɨɤɨɣ 
ɜɥɚɝɨɟɦɤɨɫɬɶɸ, ɧɟ ɬɨɤɫɢɱɧɵ, ɧɟ ɤɨɪɪɨɡɢɨɧɧɨɚɤɬɢɜɧɵ, ɞɟɲɟɜɵɟ. 

tɤɢɩ ɱɢɫɬɨɝɨ ȾɗȽ 244,5 °C 

tɡɚɫɬ ɱɢɫɬɨɝɨ ȾɗȽ -6,5 °C 

ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɨɫɭɲɤɢ ɝɚɡɚ ɪɚɫɬɜɨɪɨɦ ȾɗȽ ɩɪɢɜɟɞɟɧɚ ɧɢɠɟ (ɪɢɫɭɧɨɤ 
2.62). 

 

 
 

Ɋɢɫɭɧɨɤ 2.62 – Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɨɫɭɲɤɢ ɝɚɡɚ ɪɚɫɬɜɨɪɨɦ ȾɗȽ 

1 – ɫɟɩɚɪɚɬɨɪ; 2 – ɚɛɫɨɪɛɟɪ; 3 – ɤɚɩɥɟɭɥɨɜɢɬɟɥɶ; 4 – ɯɨɥɨɞɢɥɶɧɢɤ;  
5 – ɬɟɩɥɨɨɛɦɟɧɧɢɤ; 6 – ɧɚɫɨɫ ɞɥɹ ɩɨɞɚɱɢ ɪɚɫɬɜɨɪɚ ȾɗȽ (ɢɥɢ ɌɗȽ);  

7 – ɜɵɜɟɬɪɢɜɚɬɟɥɶ; 8 – ɮɢɥɶɬɪ; 9 – ɜɵɩɚɪɧɚɹ ɤɨɥɨɧɧɚ 9 ((ɞɟɫɨɪɛɟɪ);  
10 – ɤɢɩɹɬɢɥɶɧɢɤ; 11 – ɤɨɧɞɟɧɫɚɬɨɪ; 12 – ɧɚɫɨɫ ɞɥɹ ɩɨɞɚɱɢ ɪɚɫɬɜɨɪɚ ȾɗȽ(ɢɥɢ ɌɗȽ); 13 

– ɩɚɪɨɜɨɣ ɷɠɟɤɬɨɪ; 14 – ɫɛɨɪɧɢɤ ɤɨɧɞɟɧɫɚɬɚ. 
I – ɜɥɚɠɧɵɣ ɝɚɡ, II – ɨɫɭɲɟɧɧɵɣ ɝɚɡ 
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ȼɥɚɠɧɵɣ ɝɚɡ I, ɩɪɨɣɞɹ ɫɟɩɚɪɚɬɨɪ 1, ɩɨɫɬɭɩɚɟɬ ɜ ɧɢɡ ɚɛɫɨɪɛɟɪɚ 2, ɝɞɟ ɫɧɚɱɚɥɚ 
ɨɱɢɳɚɟɬɫɹ ɜ ɫɤɪɭɛɛɟɪɧɨɣ ɱɚɫɬɢ ɨɬ ɜɡɜɟɲɟɧɧɵɯ ɤɚɩɟɥɟɤ ɠɢɞɤɨɫɬɢ, ɚ ɡɚɬɟɦ ɩɨɞɧɢɦɚɟɬɫɹ 
ɜɜɟɪɯ ɩɨ ɚɛɫɨɪɛɟɪɭ ɧɚɜɫɬɪɟɱɭ ɞɜɢɠɭɳɟɦɭɫɹ ɫɜɟɪɯɭ ɩɨɬɨɤɭ ɪɚɫɬɜɨɪɚ ɝɥɢɤɨɥɹ, ɤɨɬɨɪɵɣ 
ɩɨɞɚɟɬɫɹ ɧɚ ɜɟɪɯɧɸɸ ɬɚɪɟɥɤɭ ɚɛɫɨɪɛɟɪɚ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɤɨɧɬɚɤɬɚ ɝɚɡɚ ɢ ɪɚɫɬɜɨɪɚ 
ɩɨɫɥɟɞɧɢɣ ɩɨɝɥɨɳɚɟɬ ɜɥɚɝɭ ɢɡ ɝɚɡɚ. Ɉɫɭɲɟɧɧɵɣ ɝɚɡ II ɩɨɫɬɭɩɚɟɬ ɜ ɤɚɩɥɟɭɥɨɜɢɬɟɥɶ 3 ɢ 
ɞɚɥɟɟ ɧɚɩɪɚɜɥɹɟɬɫɹ ɩɨ ɧɚɡɧɚɱɟɧɢɸ. Ɋɚɫɬɜɨɪ ȾɗȽ ɫɨɛɢɪɚɟɬɫɹ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɚɩɩɚɪɚɬɚ 
ɢ ɨɬɜɨɞɢɬɫɹ ɧɚ ɪɟɝɟɧɟɪɚɰɢɸ ɜ ɜɵɩɚɪɧɭɸ ɤɨɥɨɧɧɭ ɞɟɫɪɛɟɪ 9, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɨɯɨɞɹ 
ɬɟɩɥɨɨɛɦɟɧɢɤ 5, ɜɵɜɟɬɪɢɜɚɬɟɥɶ 7 ɢ ɮɢɥɶɬɪ 8.. ȼ ɞɟɫɨɪɛɟɪɟ 9 ɩɪɨɢɫɯɨɞɢɬ ɜɵɩɚɪɤɚ 
ɪɚɫɬɜɨɪɚ ɢ ɞɨɜɟɞɟɧɢɟ ɟɝɨ ɞɨ ɩɟɪɜɨɧɚɱɚɥɶɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ. ȼɟɪɯ ɤɨɥɨɧɧɵ 9 
ɨɯɥɚɠɞɚɟɬɫɹ ɜɨɞɹɧɵɦ ɤɨɧɞɟɧɫɚɬɨɦ, ɩɨɞɚɜɚɟɦɵɦ ɧɚɫɨɫɨɦ 12. ɉɨɞɨɝɪɟɜ ɪɚɫɬɜɨɪɚ ɜ 
ɧɢɡɭ ɤɨɥɨɧɧɵ 9 ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ ɤɢɩɟɧɢɹ ɩɪɢ ɡɚɞɚɧɧɨɦ ɞɚɜɥɟɧɢɢ ɩɪɨɢɫɯɨɞɢɬ ɫ 
ɩɨɦɨɳɶɸ ɤɢɩɹɬɢɥɶɧɢɤɚ 10. Ɋɟɝɟɧɟɪɢɪɨɜɚɧɧɵɣ ɪɚɫɬɜɨɪ ɝɥɢɤɨɥɹ ɢɡ ɜɵɩɚɪɧɨɣ ɤɨɥɨɧɧɵ 
ɩɪɨɯɨɞɢɬ ɬɟɩɥɨɨɛɦɟɧɧɢɤ 5, ɯɨɥɨɞɢɥɶɧɢɤ 4 ɢ ɩɨɞɚɟɬɫɹ ɜ ɜɟɪɯ ɚɛɫɨɪɛɟɪɚ 2. 
 
Ɍɚɛɥɢɰɚ 2.44 – Ɉɩɢɫɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɨɫɭɲɤɢ ɝɚɡɚ ɝɥɢɤɨɥɟɦ 
№ 
ɷɬɚ
ɩɚ 

ȼɯɨɞɧɨɣ ɩɨɬɨɤ ɗɬɚɩ 
ɩɪɨɰɟɫɫɚ 

ȼɵɯɨɞɧɨɣ 
ɩɨɬɨɤ 

Ɉɫɧɨɜɧɨɟ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ 

ɗɦɢɫɫɢɢ 

1 ȼɥɚɠɧɵɣ ɝɚɡ 

ɉɨɞɝɨɬɨɜɤ
ɚ ɝɚɡɚ ɞɥɹ 
ɧɨɪɦɚɥɶɧɨ
ɣ ɪɚɛɨɬɵ 
ɚɛɫɨɪɛɟɪɚ 

ȼɥɚɠɧɵɣ ɝɚɡ, 
ɨɫɜɨɛɨɠɞɟɧɧɵ
ɣ ɨɬ ɤɚɩɟɥɶɧɨɣ 
ɍȼ ɠɢɞɤɨɫɬɢ 

ɋɟɩɚɪɚɬɨɪ 

Ʌɟɝɤɢɟ 
ɠɢɞɤɢɟ 
ɭɝɥɟɜɨɞɨɪɨɞ
ɵ 

2 
ȼɥɚɠɧɵɣ ɝɚɡ, 
Ɋɟɝɟɧɟɪɢɪɨɜɚɧ
ɧɵɣ ȾɗȽ 

Ⱥɛɫɨɪɛɰɢɹ 
ɝɥɢɤɨɥɟɦ 
ɜɨɞɵ 

Ɉɫɭɲɟɧɧɵɣ ɝɚɡ 

Ⱥɛɫɨɪɛɟɪ - ɇɚɫɵɳɟɧɧɵɣ 
ɜɨɞɨɣ ɪɚɫɬɜɨɪ 
ȾɗȽ 

3 

ɉɨɞɨɝɪɟɬɵɣ ɜ 
ɬɟɩɥɨɨɛɦɟɧɧɢ
ɤɟ 
ɨɛɜɨɞɧɟɧɧɵɣ 
ɪɚɫɬɜɨɪ ȾɗȽ 

ȼɵɜɟɬɪɢɜɚ
ɧɢɟ ɥɟɝɤɢɯ 
ɭɝɥɟɜɨɞɨɪ
ɨɞɨɜ 

Ʌɟɝɤɢɟ 
ɭɝɥɟɜɨɞɨɪɨɞɵ ȼɵɜɟɬɪɢ- 

ɜɚɬɟɥɶ 

Ʌɟɝɤɢɟ 
ɭɝɥɟɜɨɞɨɪɨɞ
ɵ Ɉɛɜɨɞɧɟɧɧɵɣ 

ɪɚɫɬɜɨɪ ȾɗȽ 

4. 

Ɉɛɜɨɞɧɟɧɧɵɣ 
ɪɚɫɬɜɨɪ ȾɗȽ 

Ⱦɟɫɨɪɛɰɢɹ 
(ɪɟɝɟɧɟɪɚɰ
ɢɹ 
ɪɚɫɬɜɨɪɚ 
ȾɗȽ) 

ɉɚɪɵ ɜɨɞɵ ɢ 
ɪɚɫɬɜɨɪɟɧɧɵɟ 
ɝɚɡɵ Ⱦɟɫɨɪɛɟɪ - Ɉɪɨɲɟɧɢɟ 

(ɫɤɨɧɞɟɧɫɢɪɨɜ
ɚɧɧɚɹ ɜɨɞɚ) 

Ɋɟɝɟɧɟɪɢɪɨɜɚɧ
ɧɵɣ ɪɚɫɬɜɨɪ 
ȾɗȽ 

5. 
ɉɚɪɵ ɜɨɞɵ ɢ 
ɪɚɫɬɜɨɪɟɧɧɵɟ 
ɝɚɡɵ 

Ɉɯɥɚɠɞɟɧ
ɢɟ ɢ 
ɤɨɧɞɟɧɫɚɰ
ɢɹ ɩɚɪɨɜ 
ɜɨɞɵ 

ɋɤɨɧɞɟɧɫɢɪɨɜɚ
ɧɧɚɹ ɜɥɚɝɚ ɧɚ 
ɨɪɨɲɟɧɢɟ 

ɋɛɨɪɧɢɤ 
ɤɨɧɞɟɧɫɚɬɚ 

ɋɤɨɧɞɟɧɫɢɪ
ɨɜɚɧɧɚɹ 
ɜɥɚɝɚ ɜ 
ɤɚɧɚɥɢɡɚɰɢ
ɸ  

ɋɤɨɧɞɟɧɫɢɪɨɜɚ
ɧɧɚɹ ɜɥɚɝɚ ɜ 
ɤɚɧɚɥɢɡɚɰɢɸ 

ɇɟɫɤɨɧɞɟɧɫ
ɢɪɨɜɚɧɧɵɟ 
ɩɚɪɵ ɢ ɝɚɡɵ 
ɜ 
ɚɬɦɨɫɮɟɪɭ 

ɇɟɫɤɨɧɞɟɧɫɢɪɨ
ɜɚɧɧɵɟ ɩɚɪɵ ɢ 
ɝɚɡɵ ɜ 
ɚɬɦɨɫɮɟɪɭ 
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Ɍɚɛɥɢɰɚ 2.45 – Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɪɟɠɢɦ ɪɚɛɨɬɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɨɫɭɲɤɢ ɝɚɡɚ 
ȾɗȽ 

ɉɚɪɚɦɟɬɪ Ⱥɛɫɨɪɛɟɪ Ⱦɟɫɨɪɛɟɪ 

Ɍɟɦɩɟɪɚɬɭɪɚ ɧɢɡ, °ɋ 20-40 160-170 
Ɍɟɦɩɟɪɚɬɭɪɚ ɜɟɪɯ, °ɋ 20-40 103-105 
Ⱦɚɜɥɟɧɢɟ ɜ ɫɢɫɬɟɦɟ,Ɇ ɉɚ 2-6 0,12-0,14 

 

2.14.2 Ɍɟɯɧɨɥɨɝɢɢ ɨɫɭɲɤɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɬɜɟɪɞɵɯ ɩɨɝɥɨɬɢɬɟɥɟɣ 

 

ɋɭɳɧɨɫɬɶ ɚɞɫɨɪɛɰɢɨɧɧɨɣ ɨɫɭɲɤɢ ɫɨɫɬɨɢɬ ɜ ɢɡɛɢɪɚɬɟɥɶɧɨɦ ɩɨɝɥɨɳɟɧɢɢ 
ɩɨɜɟɪɯɧɨɫɬɶɸ ɩɨɪ ɬɜɟɪɞɨɝɨ ɚɞɫɨɪɛɟɧɬɚ ɦɨɥɟɤɭɥ ɜɨɞɵ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɢɡɜɥɟɱɟɧɢɟɦ ɢɯ 
ɢɡ ɩɨɪ ɜɧɟɲɧɢɦɢ ɜɨɡɞɟɣɫɬɜɢɹɦɢ (ɩɨɜɵɲɟɧɢɟɦ ɬɟɦɩɟɪɚɬɭɪɵ ɚɞɫɨɪɛɟɧɬɚ ɢɥɢ 
ɫɧɢɠɟɧɢɟɦ ɞɚɜɥɟɧɢɹ ɫɪɟɞɵ). 

ȼ ɤɚɱɟɫɬɜɟ ɚɞɫɨɪɛɟɧɬɨɜ ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɢɥɢɤɚɝɟɥɢ, ɚɥɸɦɨɫɢɥɢɤɚɬɵ, 
ɚɤɬɢɜɢɪɨɜɚɧɧɵɣ ɨɤɫɢɞ ɚɥɸɦɢɧɢɹ, ɛɨɤɫɢɬɵ ɢ ɦɨɥɟɤɭɥɹɪɧɵɟ ɫɢɬɚ (ɰɟɨɥɢɬɵ). 

ɉɪɨɰɟɫɫɵ ɨɫɭɲɤɢ ɩɪɨɢɫɯɨɞɹɬ ɜ ɩɟɪɢɨɞɢɱɟɫɤɢ ɪɚɛɨɬɚɸɳɢɯ ɚɞɫɨɪɛɟɪɚɯ. ɉɭɬɟɦ 
ɩɪɨɩɭɫɤɚ ɝɚɡɚ ɱɟɪɟɡ ɨɞɢɧ ɢɥɢ ɧɟɫɤɨɥɶɤɢɯ ɫɥɨɟɜ ɚɞɫɨɪɛɟɧɬɚ. Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ 
ɭɫɬɚɧɨɜɤɢ ɨɫɭɲɤɢ ɝɚɡɚ ɬɜɟɪɞɵɦɢ ɫɨɪɛɟɧɬɚɦɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.63. 

 

 
Ɋɢɫɭɧɨɤ 2.63 – Tɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɨɫɭɲɤɢ ɝɚɡɚ ɬɜɟɪɞɵɦɢ ɩɨɝɥɨɬɢɬɟɥɹɦɢ: 

1—ɜɨɞɨɨɬɛɨɣɧɢɤ; 2, 7 – ɜɨɪɨɧɤɚ; 3 – ɬɪɭɛɱɚɬɵɣ ɧɚɝɪɟɜɚɬɟɥɶ; 4, 5 – ɚɞɫɨɪɛɟɪɵ;  
6 – ɫɟɩɚɪɚɬɨɪ; 8 ɬɟɩɥɨɨɛɦɟɧɧɢɤ ɉɨɬɨɤɢ: I – ɜɥɚɠɧɵɣ ɝɚɡ; II– ɨɫɭɲɟɧɧɵɣ ɝɚɡ; 

III – ɨɛɜɨɞɧɚɹ ɥɢɧɢɹ 

 

ȼɥɚɠɧɵɣ ɝɚɡ, ɩɪɨɣɞɹ ɱɟɪɟɡ ɤɚɩɥɟɨɬɛɨɣɧɢɤ, ɩɨɫɬɭɩɚɟɬ ɫɜɟɪɯɭ ɜ ɨɞɢɧ ɢɡ 
ɚɞɫɨɪɛɟɪɨɜ ɢ ɩɪɨɯɨɞɢɬ ɟɝɨ ɧɚɫɤɜɨɡɶ. Ⱦɪɭɝɨɣ ɚɞɫɨɪɛɟɪ ɜ ɷɬɨ ɜɪɟɦɹ ɧɚɯɨɞɢɬɫɹ ɧɚ ɫɬɚɞɢɢ 
ɪɟɝɟɧɟɪɚɰɢɢ ɢɥɢ ɨɯɥɚɠɞɟɧɢɹ. Ɉɫɭɲɟɧɧɵɣ ɝɚɡ ɩɨɫɬɭɩɚɟɬ ɧɚ ɞɚɥɶɧɟɣɲɭɸ ɩɟɪɟɪɚɛɨɬɤɭ 
ɢɥɢ ɜ ɝɚɡɨɩɪɨɜɨɞ. ɑɚɫɬɶ ɢɫɯɨɞɧɨɝɨ ɝɚɡɚ, ɩɪɨɣɞɹ ɱɟɪɟɡ ɬɪɭɛɱɚɬɵɣ ɩɨɞɨɝɪɟɜɚɬɟɥɶ, 
ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɧɢɡ ɞɪɭɝɨɝɨ ɚɞɫɨɪɛɟɪɚ ɞɥɹ ɪɟɝɟɧɟɪɚɰɢɢ ɨɫɭɲɢɬɟɥɹ. Ƚɚɡ ɫ ɪɟɝɟɧɟɪɚɰɢɢ 
ɩɪɨɯɨɞɢɬ ɬɟɩɥɨɨɛɦɟɧɧɢɤ ɞɥɹ ɨɯɥɚɠɞɟɧɢɹ, ɫɟɩɚɪɚɬɨɪ ɞɥɹ ɨɬɞɟɥɟɧɢɹ ɜɨɞɵ ɢ 
ɫɦɟɲɢɜɚɟɬɫɹ ɫ ɨɫɧɨɜɧɵɦ ɩɨɬɨɤɨɦ ɜɥɚɠɧɨɝɨ ɝɚɡɚ. 

ɉɨɥɧɵɣ ɰɢɤɥ ɪɚɛɨɬɵ ɨɞɧɨɝɨ ɚɩɩɚɪɚɬɚ ɜɤɥɸɱɚɟɬ ɱɟɬɵɪɟ ɫɥɟɞɭɸɳɢɯ ɩɟɪɢɨɞɚ (3): 
– ɚɞɫɨɪɛɰɢɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 35 – 50°ɋ, ɞɚɜɥɟɧɢɢ 8-12 Ɇɉɚ, ɞɥɢɬɟɥɶɧɨɫɬɢ 

ɤɨɧɬɚɤɬɚ ɝɚɡɚ ɫ ɚɞɫɨɪɛɟɧɬɨɦ ɧɟ ɦɟɧɟɟ 10 ɫ (ɫɤɨɪɨɫɬɶ ɝɚɡɚ ɜ ɚɩɩɚɪɚɬɟ 0,15 – 0,30 ɦ/ɫ); 
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– ɧɚɝɪɟɜ ɚɞɫɨɪɛɟɧɬɚ, ɤɨɬɨɪɵɣ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨɫɥɟ ɩɟɪɟɤɥɸɱɟɧɢɹ ɚɩɩɚɪɚɬɚ ɫ 
ɪɟɠɢɦɚ ɚɞɫɨɪɛɰɢɢ ɧɚ ɞɟɫɨɪɛɰɢɸ; 

– ɞɟɫɨɪɛɰɢɹ – ɜɵɬɟɫɧɟɧɢɟ ɢɡ ɩɨɪ ɚɞɫɨɪɛɟɧɬɚ ɩɨɝɥɨɳɟɧɧɨɣ ɜɨɞɵ ɢ 
ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɟɝɨ ɚɞɫɨɪɛɰɢɨɧɧɨɣ ɚɤɬɢɜɧɨɫɬɢ. Ɉɧɚ ɧɚɱɢɧɚɟɬ ɩɪɨɢɫɯɨɞɢɬɶ, ɤɨɝɞɚ 
ɬɟɦɩɟɪɚɬɭɪɚ ɚɞɫɨɪɛɟɧɬɚ ɞɨɫɬɢɝɧɟɬ 200 -250 °ɋ (ɞɥɹ ɫɢɥɢɤɚɝɟɥɟɣ) ɢɥɢ 300 – 350 °ɋ 
(ɞɥɹ ɰɟɨɥɢɬɨɜ). Ƚɨɪɹɱɢɣ ɝɚɡ ɜ ɩɟɪɢɨɞɵ ɧɚɝɪɟɜɚ ɢ ɞɟɫɨɪɛɰɢɢ ɩɪɨɯɨɞɢɬ ɫɥɨɣ ɚɞɫɨɪɛɟɧɬɚ 
ɜ ɧɚɩɪɚɜɥɟɧɢɢ, ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɦ ɧɚɩɪɚɜɥɟɧɢɸ ɨɫɭɲɚɟɦɨɝɨ ɝɚɡɚ ɜ ɩɟɪɢɨɞɟ ɚɞɫɨɪɛɰɢɢ 
(ɬ. ɟ. ɫɧɢɡɭ ɜɜɟɪɯ); 

– ɨɯɥɚɠɞɟɧɢɟ ɚɞɫɨɪɛɟɧɬɚ, ɟɝɨ ɧɚɱɢɧɚɸɬ ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɞɟɫɨɪɛɰɢɢ ɢ 
ɩɟɪɟɤɥɸɱɟɧɢɹ ɚɩɩɚɪɚɬɚ ɧɚ ɪɟɠɢɦ ɚɞɫɨɪɛɰɢɢ (ɨɫɭɲɤɢ). Ɉɯɥɚɠɞɟɧɢɟ ɜɟɞɭɬ ɢɫɯɨɞɧɵɦ 
ɯɨɥɨɞɧɵɦ ɝɚɡɨɦ. 

Ɉɩɢɫɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɨɫɭɲɤɢ ɝɚɡɚ ɝɥɢɤɨɥɟɦ ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ 
ɬɚɛɥɢɰɟ 2.46. 

 

Ɍɚɛɥɢɰɚ 2.46 – Ɉɩɢɫɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɨɫɭɲɤɢ ɝɚɡɚ ɝɥɢɤɨɥɟɦ 

№ 
ɷɬɚɩɚ 

ȼɯɨɞɧɨɣ 
ɩɨɬɨɤ 

ɗɬɚɩ ɩɪɨɰɟɫɫɚ 
ȼɵɯɨɞɧɨɣ 

ɩɨɬɨɤ 

Ɉɫɧɨɜɧɨɟ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɗɦɢɫɫɢɢ 

1.1 ȼɥɚɠɧɵɣ ɝɚɡ 
Ⱥɞɫɨɪɛɰɢɹ 

(ɩɨɝɥɨɳɟɧɢɟ ɜɨɞɵ) 
Ɉɫɭɲɟɧɧɵɣ 

ɝɚɡ 
Ⱥɞɫɨɪɛɟɪ 4 - 

1.2 Ƚɚɡ ɇɚɝɪɟɜ ɝɚɡɚ Ƚɨɪɹɱɢɣ ɝɚɡ 
Ɍɪɭɛɱɚɬɵɣ 

ɧɚɝɪɟɜɚɬɟɥɶ 
- 

1.3 Ƚɨɪɹɱɢɣ ɝɚɡ 
ɇɚɝɪɟɜ ɚɞɫɨɪɛɟɧɬɚ, 

ɞɟɫɨɪɛɰɢɹ 
Ƚɚɡ ɢ ɩɚɪɵ 

ɜɨɞɵ 
Ⱥɞɫɨɪɛɟɪ 5 

ɋɬɨɤ 
ɜɨɞɵ 

1.4 
ɂɫɯɨɞɧɵɣ 

ɯɨɥɨɞɧɵɣ ɝɚɡ 
Ɉɯɥɚɠɞɟɧɢɟ 
ɚɞɫɨɪɛɟɧɬɚ 

ɇɚɝɪɟɬɵɣ ɝɚɡ Ⱥɞɫɨɪɛɟɪ 5 
ɋɬɨɤ 
ɜɨɞɵ 

 

2.15 ɍɫɬɚɧɨɜɤɢ ɨɱɢɫɬɤɢ ɧɟɮɬɟɡɚɜɨɞɫɤɢɯ ɝɚɡɨɜ 

 

ɉɪɟɞɜɚɪɢɬɟɥɶɧɚɹ ɩɨɞɝɨɬɨɜɤɚ ɧɟɮɬɟɡɚɜɨɞɫɤɢɯ ɝɚɡɨɜ ɤ ɩɟɪɟɪɚɛɨɬɤɟ ɜɤɥɸɱɚɟɬ 
ɩɪɨɰɟɫɫ ɨɱɢɫɬɤɢ ɝɚɡɚ ɨɬ ɫɟɪɨɜɨɞɨɪɨɞɚ, ɦɟɪɤɚɩɬɚɧɨɜɨɣ ɫɟɪɵ. ɇɚɢɛɨɥɟɟ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ ɦɟɬɨɞɨɦ ɹɜɥɹɟɬɫɹ ɦɟɬɨɞ ɨɱɢɫɬɤɢ ɫ ɩɨɦɨɳɶɸ ɷɬɚɧɨɥɚɦɢɧɨɜ. Ƚɚɡɵ 
ɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɢ ɢ ɧɟɮɬɟɯɢɦɢɢ ɦɨɝɭɬ ɫɨɞɟɪɠɚɬɶ ɨɬ 0,5 ɞɨ 15% ɫɟɪɨɜɨɞɨɪɨɞɚ. ɉɪɢ 
ɨɱɢɫɬɤɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɝɚɡɚ ɫɨɞɟɪɠɚɧɢɟ ɫɟɪɨɜɨɞɨɪɨɞɚ ɪɟɝɥɚɦɟɧɬɢɪɭɟɬɫɹ 
ɬɪɟɛɨɜɚɧɢɹɦɢ ɩɪɨɰɟɫɫɨɜ ɞɚɥɶɧɟɣɲɟɣ ɩɟɪɟɪɚɛɨɬɤɢ. ȼ ɱɚɫɬɧɨɫɬɢ, ɞɥɹ ɯɢɦɢɱɟɫɤɢɯ 
ɫɢɧɬɟɡɨɜ ɫɨɞɟɪɠɚɧɢɟ ɫɟɪɨɜɨɞɨɪɨɞɚ ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦ ɝɚɡɟ ɢɧɨɝɞɚ ɦɨɠɟɬ ɧɚɯɨɞɢɬɶɫɹ ɜ 
ɩɪɟɞɟɥɚɯ ɨɬ 1 ɞɨ 50 ɦɝ/ɦ3. ɋɟɪɨɜɨɞɨɪɨɞ, ɜɵɞɟɥɹɟɦɵɣ ɩɪɢ ɨɱɢɫɬɤɟ, ɩɟɪɟɪɚɛɚɬɵɜɚɸɬ 

(ɭɬɢɥɢɡɢɪɭɸɬ) ɜ ɷɥɟɦɟɧɬɚɪɧɭɸ ɫɟɪɭ ɢɥɢ ɫɟɪɧɭɸ ɤɢɫɥɨɬɭ. ɉɪɢ ɨɱɢɫɬɤɟ 
ɜɨɞɨɪɨɞɫɨɞɟɪɠɚɳɟɝɨ ɩɨɬɨɤɚ ɧɚ ɭɫɬɚɧɨɜɤɚɯ ɝɢɞɪɨɨɱɢɫɬɤɢ ɜ ɨɱɢɳɟɧɧɨɦ ɝɚɡɟ ɞɨɥɠɧɨ 
ɨɫɬɚɜɚɬɶɫɹ ɧɟ ɦɟɧɟɟ 5 ɝ/ɦ3 ɫɟɪɨɜɨɞɨɪɨɞɚ, ɚ ɩɪɢ ɨɱɢɫɬɤɟ ɷɬɢɥɟɧɚ, ɢɞɭɳɟɝɨ ɧɚ 
ɩɪɨɢɡɜɨɞɫɬɜɨ ɨɤɫɢɞɚ ɷɬɢɥɟɧɚ, ɫɭɦɦɚɪɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɫɟɪɧɢɫɬɵɯ ɫɨɟɞɢɧɟɧɢɣ ɧɟ 
ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ 0,0001 ɦɝ/ɦ3.  

ɇɚ ɇɉɁ ɞɥɹ ɨɱɢɫɬɤɢ ɧɟɮɬɟɡɚɜɨɞɫɤɢɯ ɝɚɡɨɜ ɢɫɩɨɥɶɡɭɸɬɫɹ, ɜ ɨɫɧɨɜɧɨɦ, 
ɯɢɦɢɱɟɫɤɢɟ ɚɛɫɨɪɛɰɢɨɧɧɵɟ (ɯɟɦɨɫɨɪɛɰɢɨɧɧɵɟ) ɫɩɨɫɨɛɵ ɨɱɢɫɬɤɢ. 
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ɏɟɦɨɫɨɪɛɰɢɨɧɧɵɟ ɩɪɨɰɟɫɫɵ ɨɱɢɫɬɤɢ ɝɚɡɚ ɚɦɢɧɚɦɢ 

Ⱦɥɹ ɨɱɢɫɬɤɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜɨɞɧɵɟ ɪɚɫɬɜɨɪɵ ɦɨɧɨɷɬɚɧɨɥɚɦɢɧɚ (ɆɗȺ) – 

ɩɟɪɜɢɱɧɵɣ ɚɦɢɧ, ɞɢɷɬɚɧɨɥɚɦɢɧɚ (ȾɗȺ) – (ɜɬɨɪɢɱɧɵɣ ɚɦɢɧ), ɦɟɬɢɥɞɢɷɬɚɧɨɥɚɦɢɧɚ 
(ɆȾɗȺ). Ɉɛɵɱɧɨ ɩɪɢɦɟɧɹɸɬ 15,20, 30%-ɧɵɟ ɪɚɫɬɜɨɪɵ. 

Ɇɨɧɨ- ɢ ɞɢɷɬɚɧɨɥɚɦɢɧɵ ɢɡɜɥɟɤɚɸɬ ɢɡ ɝɚɡɨɜ ɤɚɤ ɫɟɪɨɜɨɞɨɪɨɞ, ɬɚɤ ɢ ɞɢɨɤɫɢɞ 
ɭɝɥɟɪɨɞɚ, ɚ ɬɪɢɷɬɚɧɨɥɚɦɢɧ (ɬɪɟɬɢɱɧɵɣ ɚɦɢɧ) – ɬɨɥɶɤɨ ɫɟɪɨɜɨɞɨɪɨɞ. ɉɪɢ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɫ ɤɢɫɥɵɦɢ ɤɨɦɩɨɧɟɧɬɚɦɢ ɝɚɡɚ ɷɬɚɧɨɥɚɦɢɧɵ ɨɛɪɚɡɭɸɬ ɯɢɦɢɱɟɫɤɢɟ 
ɫɨɟɞɢɧɟɧɢɹ, ɥɟɝɤɨ ɪɚɫɩɚɞɚɸɳɢɟɫɹ ɧɚ ɢɫɯɨɞɧɵɟ ɤɨɦɩɨɧɟɧɬɵ ɩɪɢ ɩɨɜɵɲɟɧɢɢ 
ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɫɧɢɠɟɧɢɢ ɞɚɜɥɟɧɢɹ.  

 

ɏɢɦɢɡɦ ɩɪɨɰɟɫɫɚ ɚɦɢɧɨɜɨɣ ɨɱɢɫɬɤɢ ɝɚɡɚ 

Ɉɫɧɨɜɧɵɟ ɯɢɦɢɱɟɫɤɢɟ ɪɟɚɤɰɢɢ, ɩɪɨɬɟɤɚɸɳɢɟ ɜ ɠɢɞɤɨɣ ɮɚɡɟ: 
2RNH2 (ɚɦɢɧ)+ H2S(ɫɟɪɨɜɨɞɨɪɨɞ) ↔ (RNH3)2S (1) ɨɛɪɚɬɢɦɚɹ ɪɟɚɤɰɢɹ 

(RNH3)2S + H2S ↔ 2RNH3HS (2) 

ɝɞɟ R – ɷɬɨ ɭɝɥɟɜɨɞɨɪɨɞɧɵɣ ɪɚɞɢɤɚɥ -ɋɇ2-ɋɇ2-Ɉɇ. 
ɉɪɢ ɧɢɡɤɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɪɟɚɤɰɢɢ (1,2) ɩɪɨɬɟɤɚɸɬ ɫɥɟɜɚ ɧɚɩɪɚɜɨ, ɚ ɩɪɢ ɜɵɫɨɤɨɣ 

ɬɟɦɩɟɪɚɬɭɪɟ – ɧɚɨɛɨɪɨɬ, ɬ.ɟ. ɨɧɢ ɨɛɪɚɬɢɦɵ. ɗɤɡɨɬɟɪɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɪɟɚɤɰɢɢ 
ɫɨɫɬɚɜɥɹɟɬ: ɩɪɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ H2S ɫ ɆɗȺ – 1511 ɤȾɠ/ɤɝ; ɞɥɹ ɆȾɗȺ – 1047 ɤȾɠ/ɤɝ. 
ɉɟɪɜɢɱɧɵɟ ɚɦɢɧɵ ɛɨɥɟɟ ɪɟɚɤɰɢɨɧɧɨ ɫɩɨɫɨɛɧɵ, ɢ ɪɚɜɧɨɜɟɫɧɨɟ ɞɚɜɥɟɧɢɟ H2S ɧɚɞ ɢɯ 
ɪɚɫɬɜɨɪɚɦɢ ɧɢɠɟ, ɱɟɦ ɧɚɞ ɪɚɫɬɜɨɪɚɦɢ ɬɪɟɬɢɱɧɵɯ ɚɦɢɧɨɜ. ɉɟɪɜɢɱɧɵɟ ɚɦɢɧɵ 
ɪɟɝɟɧɟɪɢɪɭɸɬɫɹ ɬɪɭɞɧɟɟ, ɱɟɦ ɬɪɟɬɢɱɧɵɟ. 

 

ɍɫɥɨɜɢɹ ɩɪɨɜɟɞɟɧɢɹ ɩɪɨɰɟɫɫɚ 

ɉɪɢ ɬɟɦɩɟɪɚɬɭɪɚɯ 20-40°ɋ ɢ ɩɨɜɵɲɟɧɧɨɦ ɞɚɜɥɟɧɢɢ ɩɪɨɯɨɞɢɬ ɩɪɨɰɟɫɫ 
ɚɛɫɨɪɛɰɢɢ – ɩɨɝɥɨɳɟɧɢɹ ɜɨɞɧɵɦ ɪɚɫɬɜɨɪɨɦ ɚɦɢɧɚ ɤɢɫɥɨɝɨ ɝɚɡɚ., ɚ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 
105-130ºɋ ɢ ɞɚɜɥɟɧɢɢ, ɛɥɢɡɤɨɦ ɤ ɚɬɦɨɫɮɟɪɧɨɦɭ, ɩɪɨɢɫɯɨɞɢɬ ɩɪɨɰɟɫɫ ɞɟɫɫɨɪɛɰɢɢ – 

ɪɟɝɟɧɟɪɚɰɢɢ ɩɨɝɥɨɬɢɬɟɥɹ ɢ ɜɵɞɟɥɟɧɢɟ ɤɢɫɥɵɯ ɝɚɡɨɜ. 
ɋɵɪɶɟɜɵɦɢ ɩɨɬɨɤɚɦɢ ɝɚɡɨɜ ɞɥɹ ɨɱɢɫɬɤɢ ɹɜɥɹɸɬɫɹ ɜɨɞɨɪɨɞɫɨɞɟɪɠɚɳɢɣ ɝɚɡ ɫ 

ɝɢɞɪɨɨɱɢɫɬɤɢ, ɭɝɥɟɜɨɞɨɪɨɞɧɵɣ ɝɚɡ, ɝɚɡ ɫɬɚɛɢɥɢɡɚɰɢɢ ɛɟɧɡɢɧɚ. ɉɪɢɧɰɢɩ ɪɚɛɨɬɵ ɞɚɧɧɨɝɨ 
ɩɪɨɰɟɫɫɚ ɨɱɢɫɬɤɢ ɝɚɡɚ ɨɬ ɫɟɪɨɜɨɞɨɪɨɞɚ ɩɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɤɚɠɞɨɦɭ ɢɡ ɜɵɲɟɧɚɡɜɚɧɧɵɯ 
ɚɦɢɧɨɜɵɯ ɪɚɫɬɜɨɪɚɯ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.64. 

 
Ɋɢɫɭɧɨɤ 2.64 – ɋɯɟɦɚ ɨɞɧɨɩɨɬɨɱɧɨɣ ɚɦɢɧɨɜɨɣ ɨɱɢɫɬɤɢ ɝɚɡɚ 

I – ɝɚɡ ɧɚ ɨɱɢɫɬɤɭ; II – ɨɱɢɳɟɧɧɵɣ ɝɚɡ; III – ɷɤɫɩɚɧɡɟɪɧɵɣ ɝɚɡ; IV – ɤɢɫɥɵɣ ɝɚɡ;  
V – ɜɨɞɹɧɨɣ ɩɚɪ; 1 – ɚɛɫɨɪɛɟɪ; 2,9 – ɧɚɫɨɫɵ; 3,7 – ɯɨɥɨɞɢɥɶɧɢɤɢ; 4 – ɷɤɫɩɚɧɡɟɪ;  
5 – ɬɟɩɥɨɨɛɦɟɧɧɢɤ; 6 – ɞɟɫɨɪɛɟɪ; 8 – ɫɟɩɚɪɚɬɨɪ; 10 – ɤɢɩɹɬɢɥɶɧɢɤ; 11 – ɟɦɤɨɫɬɶ 

ɪɟɝɟɧɟɪɢɪɨɜɚɧɧɨɝɨ ɚɦɢɧɚ 
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Ɉɱɢɳɚɟɦɵɣ ɝɚɡ ɩɨɞɚɸɬ ɜɨɫɯɨɞɹɳɢɦ ɩɨɬɨɤɨɦ ɱɟɪɟɡ ɚɛɫɨɪɛɟɪ ɧɚɜɫɬɪɟɱɭ ɜɨɞɧɨɦɭ 
ɪɚɫɬɜɨɪɭ ɚɛɫɨɪɛɟɧɬɚ. ɇɚɫɵɳɟɧɧɵɣ ɯɢɦɢɱɟɫɤɢ ɫɜɹɡɚɧɧɵɦ ɢ ɮɢɡɢɱɟɫɤɢ ɪɚɫɬɜɨɪɟɧɧɵɦ 
H2S ɢ ɞɪɭɝɢɦɢ ɩɪɢɦɟɫɹɦɢ ɪɚɫɬɜɨɪ ɜɵɜɨɞɹɬ ɢɡ ɧɢɠɧɟɣ ɱɚɫɬɢ ɚɛɫɨɪɛɟɪɚ, ɞɪɨɫɫɟɥɢɪɭɸɬ 
ɫɨ ɫɧɢɠɟɧɢɟɦ ɞɚɜɥɟɧɢɹ, ɚ ɡɚɬɟɦ ɧɚɝɪɟɜɚɸɬ ɜ ɪɟɤɭɩɟɪɚɬɢɜɧɨɦ ɬɟɩɥɨɨɛɦɟɧɧɢɤɟ ɢ 
ɧɚɩɪɚɜɥɹɸɬ ɜ ɞɟɫɨɪɛɟɪ. ɇɟɨɛɯɨɞɢɦɚɹ ɞɥɹ ɪɟɝɟɧɟɪɚɰɢɢ ɬɟɩɥɨɬɚ ɫɨɨɛɳɚɟɬɫɹ ɪɚɫɬɜɨɪɭ 
ɜ ɤɢɩɹɬɢɥɶɧɢɤɟ (ɪɢɛɨɣɥɟɪɟ), ɨɛɨɝɪɟɜɚɟɦɨɦ ɝɥɭɯɢɦ ɜɨɞɹɧɵɦ ɩɚɪɨɦ. Ɋɟɝɟɧɟɪɢɪɨɜɚɧɧɵɣ 
ɚɦɢɧɨɜɵɣ ɪɚɫɬɜɨɪ ɢɡ ɧɢɠɧɟɣ ɱɚɫɬɢ ɞɟɫɨɪɛɟɪɚ ɫɧɨɜɚ ɩɨɞɚɸɬ ɜ ɚɛɫɨɪɛɟɪ. ɋ ɜɟɪɯɚ 
ɞɟɫɨɪɛɟɪɚ ɨɬɜɨɞɹɬ ɫɦɟɫɶ ɢɡɜɥɟɱɟɧɧɵɯ ɤɢɫɥɵɯ ɤɨɦɩɨɧɟɧɬɨɜ – ɤɢɫɥɵɯ 
ɝɚɡɨɜ(ɫɟɪɨɜɨɞɨɪɨɞɚ) ɢ ɜɨɞɹɧɨɝɨ ɩɚɪɚ. Ɉɯɥɚɠɞɟɧɧɵɟ ɤɢɫɥɵɟ ɝɚɡɵ (ɫɟɪɨɜɨɞɨɪɨɞ) 
ɧɚɩɪɚɜɥɹɸɬ ɧɚ ɩɟɪɟɪɚɛɨɬɤɭ ɜ ɷɥɟɦɟɧɬɚɪɧɭɸ ɫɟɪɭ ɢɥɢ ɫɟɪɧɭɸ ɤɢɫɥɨɬɭ. 

ȼ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɫɯɟɦɚɯ ɚɦɢɧɨɜɨɣ ɨɱɢɫɬɤɢ ɝɚɡɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɬɚɤɠɟ 
ɫɢɫɬɟɦɚ ɮɢɥɶɬɪɚɰɢɢ (ɨɱɢɫɬɤɢ) ɜɨɞɧɨɝɨ ɪɚɫɬɜɨɪɚ ɚɦɢɧɚ ɢ ɜɜɨɞɚ ɚɧɬɢɜɫɩɟɧɢɜɚɬɟɥɹ 
(ɩɟɧɨɝɚɫɢɬɟɥɹ) ɜ ɫɢɫɬɟɦɭ. 

ɉɪɢɜɟɞɟɧɧɚɹ ɫɯɟɦɚ ɢɦɟɟɬ ɫɨɜɟɪɲɟɧɧɨ ɨɞɢɧɚɤɨɜɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɨɛɜɹɡɤɭ 
ɚɩɩɚɪɚɬɨɜ ɞɥɹ ɜɫɟɯ ɢɫɩɨɥɶɡɭɟɦɵɯ ɜɨɞɧɵɯ ɪɚɫɬɜɨɪɨɜ ɚɦɢɧɨɜ ɢ ɪɚɡɥɢɱɚɟɬɫɹ 
ɤɨɧɰɟɧɬɪɚɰɢɟɣ ɪɚɫɬɜɨɪɚ, ɪɚɫɯɨɞɚɦɢ ɚɦɢɧɨɜ, ɷɧɟɪɝɟɬɢɱɟɫɤɢɦɢ ɢ ɬɟɩɥɨɜɵɦɢ ɡɚɬɪɚɬɚɦɢ. 

Ɇɧɨɝɢɟ ɩɪɟɞɩɪɢɹɬɢɹ ɪɚɫɩɨɥɚɝɚɸɬ ɧɟɫɤɨɥɶɤɢɦɢ ɚɦɢɧɨɜɵɦɢ ɚɛɫɨɪɛɟɪɚɦɢ ɢ ɨɞɧɨɣ 
ɨɛɳɟɣ ɭɫɬɚɧɨɜɤɨɣ ɪɟɝɟɧɟɪɢɪɚɰɢɢ ɚɦɢɧɚ (ɚɛɫɨɪɛɟɪɨɦ). 

ɇɚ ɪɢɫɭɧɤɟ 2.65 ɩɪɟɞɫɬɚɜɥɟɧɚ ɩɪɢɧɰɢɩɢɚɥɶɧɚɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɛɥɨɤɚ 
ɚɦɢɧɨɜɨɣ ɨɱɢɫɬɤɢ ɫ ɬɪɟɦɹ ɚɛɫɨɪɛɟɪɚɦɢ ɢ ɨɞɧɢɦ ɞɟɫɨɪɛɟɪɨɦ. 

 

ɂɡɦ Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩ. Ⱦɚɬɚ
Ɋɚɡɪɚɛ.

ɉɪɨɜ.

Ⱦɦɟɧɬɶɟɜ
ɋɦɢɪɧɨɜɚ

Ȼɥɨɤ ɚɦɢɧɨɜɨɣ ɨɱɢɫɬɤɢ ɝɚɡɨɜ ɭɫɬɚɧɨɜɤɢ 
ɝɢɞɪɨɨɱɢɫɬɤɢ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ Ʌɑ-

24-2000 ɈȺɈ «Ɇɨɫɤɨɜɫɤɢɣ ɇɉɁ»

Ʌɢɬ Ɇɚɫɫɚ Ɇɚɫɲɬ.

Ʌɢɫɬ 1 Ʌɢɫɬɨɜ 1
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ȼ ɩɟɱɶ ɉ-201
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Ʉ - 205

Ʉ - 202 Ʉ - 204 Ʉ - 203

Ɏ - 201

Ɏ - 206

ɋ - 203

ɋ - 206

ɋ - 207

ɇ – 204/1,2

ɇ – 205/1,2

ɇ – 216/1,2

ɇ – 207/1,2

ȿ - 202

ɏ – 205/1,2

Ɍ – 203/1-4

Ɍ – 204

ɏɄ – 202/1,2
ɏ – 207/1,2

 
Ɋɢɫɭɧɨɤ 2.65 – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɛɥɨɤɚ ɚɦɢɧɨɜɨɣ ɨɱɢɫɬɤɢ 

Ʉ-202, Ʉ-203, Ʉ-204 – ɚɛɫɨɪɛɟɪɵ ɨɱɢɫɬɤɢ ɰɢɪɤɭɥɢɪɭɸɳɟɝɨ ɜɨɞɨɪɨɞɫɨɞɟɪɠɚɳɟɝɨ ɝɚɡɚ, 
ɝɚɡɚ ɫɬɚɛɢɥɢɡɚɰɢɢɢ ɛɟɧɡɢɧɚ, ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ ɝɚɡɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 

Ʉ-205 – ɨɛɳɢɣ ɞɟɫɨɪɛɟɪ 
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Ɍɚɛɥɢɰɚ 2.47 – Ɉɩɢɫɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɨɱɢɫɬɤɢ ɝɚɡɚ ɆȾɗȺ 

№ 
ɷɬɚɩɚ 

ȼɯɨɞɧɨɣ 
ɩɨɬɨɤ 

ɗɬɚɩ 
ɩɪɨɰɟɫɫɚ 

ȼɵɯɨɞɧɨɣ 
ɩɨɬɨɤ 

Ɉɫɧɨɜɧɨɟ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ 

ɗɦɢɫɫɢɢ 

1.1 Ʉɢɫɥɵɣ ɝɚɡ 
Ⱥɛɫɨɪɛɰɢɹ 
(ɩɨɝɥɨɳɟɧɢɟ 
ɤɢɫɥɵɯ ɝɚɡɨɜ) 

Ɉɱɢɳɟɧɧɵɣ 
ɝɚɡ 
ɇɚɫɵɳɟɧɧɵɣ 
ɤɢɫɥɵɦɢ 
ɝɚɡɚɦɢ 
ɪɚɫɬɜɨɪ 
ɚɛɫɨɪɛɟɧɬɚ 

Ⱥɛɫɨɪɛɟɪ - 

1.2 Ƚɚɡ ɇɚɝɪɟɜ ɝɚɡɚ Ƚɨɪɹɱɢɣ ɝɚɡ Ɍɪɭɛɱɚɬɵɣ 
ɧɚɝɪɟɜɚɬɟɥɶ - 

1.3 Ƚɨɪɹɱɢɣ ɝɚɡ 
ɇɚɝɪɟɜ 
ɚɞɫɨɪɛɟɧɬɚ, 
ɞɟɫɨɪɛɰɢɹ 

Ƚɚɡ ɢ ɩɚɪɵ 
ɜɨɞɵ Ⱥɞɫɨɪɛɟɪ ɋɬɨɤ 

ɜɨɞɵ 

1.4 ɂɫɯɨɞɧɵɣ 
ɯɨɥɨɞɧɵɣ ɝɚɡ 

Ɉɯɥɚɠɞɟɧɢɟ 
ɚɞɫɨɪɛɟɧɬɚ ɇɚɝɪɟɬɵɣ ɝɚɡ Ⱥɞɫɨɪɛɟɪ ɋɬɨɤ 

ɜɨɞɵ 

 

2.15.1 Ɍɟɯɧɨɥɨɝɢɹ ɪɟɝɟɧɟɪɚɰɢɢ ɚɦɢɧɚ 

 

Ⱥɦɢɧɨɜɵɟ ɪɚɫɬɜɨɪɵ ɩɨɫɥɟ ɧɟɤɨɬɨɪɨɝɨ ɜɪɟɦɟɧɢ ɪɚɛɨɬɵ ɡɚɝɪɹɡɧɹɸɬɫɹ ɢ ɧɚɱɢɧɚɸɬ 
ɜɫɩɟɧɢɜɚɬɶɫɹ. 

ȼɫɩɟɧɢɜɚɧɢɟ ɪɚɫɬɜɨɪɨɜ ɚɦɢɧɨɜ – ɨɞɧɚ ɢɡ ɫɟɪɶɟɡɧɵɯ ɩɪɨɛɥɟɦ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɭɫɬɚɧɨɜɨɤ ɨɱɢɫɬɤɢ ɝɚɡɚ. ȼɫɩɟɧɢɜɚɧɢɟ ɩɪɢɜɨɞɢɬ ɤ ɧɚɪɭɲɟɧɢɸ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɭɫɬɚɧɨɜɤɢ, ɤ 
ɫɧɢɠɟɧɢɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɭɫɬɚɧɨɜɤɢ, ɭɯɭɞɲɟɧɢɸ ɤɚɱɟɫɬɜɚ ɨɱɢɳɟɧɧɨɝɨ ɝɚɡɚ. ɉɪɢ 
ɜɫɩɟɧɢɜɚɧɢɢ ɜɨɡɪɚɫɬɚɸɬ ɩɨɬɟɪɢ ɚɦɢɧɨɜ ɜ ɪɟɡɭɥɶɬɚɬɟ ɭɧɨɫɚ ɫ ɝɚɡɨɦ. 

ȼɫɩɟɧɢɜɚɧɢɟ ɜɨɡɧɢɤɚɟɬ, ɤɚɤ ɩɪɚɜɢɥɨ, ɜ ɚɛɫɨɪɛɟɪɚɯ. ɇɨ ɛɵɜɚɸɬ ɫɥɭɱɚɢ, ɤɨɝɞɚ 
ɧɚɱɢɧɚɟɬɫɹ ɜɫɩɟɧɢɜɚɧɢɟ ɪɚɫɬɜɨɪɚ. ɉɪɢɡɧɚɤɚɦɢ ɜɫɩɟɧɢɜɚɧɢɹ ɹɜɥɹɸɬɫɹ ɭɜɟɥɢɱɟɧɢɟ 
ɨɛɴɟɦɚ ɩɟɧɵ ɧɚ ɤɨɧɬɚɤɬɧɵɯ ɬɚɪɟɥɤɚɯ, ɪɟɡɤɨɟ ɭɜɟɥɢɱɟɧɢɟ ɩɟɪɟɩɚɞɚ ɞɚɜɥɟɧɢɹ ɜ 
ɚɩɩɚɪɚɬɟ, ɩɨɹɜɥɟɧɢɟ ɡɧɚɱɢɬɟɥɶɧɨɝɨ ɭɪɨɜɧɹ ɠɢɞɤɨɫɬɢ ɜ ɫɟɩɚɪɚɬɨɪɚɯ ɨɱɢɳɟɧɧɨɝɨ 
(ɚɛɫɨɪɛɟɪ) ɢ ɤɢɫɥɨɝɨ (ɞɟɫɨɪɛɟɪ) ɝɚɡɨɜ. 

Ɉɫɧɨɜɧɚɹ ɩɪɢɱɢɧɚ ɜɫɩɟɧɢɜɚɧɢɹ – ɷɬɨ ɩɪɢɦɟɫɢ, ɩɨɫɬɭɩɚɸɳɢɟ ɜɦɟɫɬɟ ɫ ɫɵɪɵɦ 
ɝɚɡɨɦ ɢ ɩɨɩɚɞɚɸɳɢɟ ɜ ɚɛɫɨɪɛɟɧɬ (ɠɢɞɤɢɟ ɭɝɥɟɜɨɞɨɪɨɞɵ, ɦɟɯɚɧɢɱɟɫɤɢɟ ɩɪɢɦɟɫɢ, 
ɢɧɝɢɛɢɬɨɪɵ ɤɨɪɪɨɡɢɢ, ɩɪɨɞɭɤɬɵ ɤɨɪɪɨɡɢɢ, ɪɚɡɥɢɱɧɵɟ ɉȺȼɵ, ɫɦɨɥɢɫɬɵɟ ɜɟɳɟɫɬɜɚ, 
ɩɪɨɞɭɤɬɵ ɞɟɝɪɚɞɚɰɢɢ ɚɦɢɧɨɜ, ɬɟɪɦɨɫɬɚɛɢɥɶɧɵɟ ɫɨɥɢ (Ɍɋɋ), ɢ ɞɪ. ȼɫɟ ɷɬɢ ɩɪɨɞɭɤɬɵ 
ɫɤɚɩɥɢɜɚɸɬɫɹ ɜ ɪɚɫɬɜɨɪɟ ɚɦɢɧɚ, ɢ ɩɪɢ ɨɩɪɟɞɟɥɟɧɧɨɣ ɢɯ ɤɨɧɰɟɧɬɪɚɰɢɢ ɪɚɫɬɜɨɪ ɚɦɢɧɚ 
ɧɚɱɢɧɚɟɬ ɜɫɩɟɧɢɜɚɬɶɫɹ. 

Ⱦɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɟɧɨɨɛɪɚɡɨɜɚɧɢɹ ɪɚɫɬɜɨɪ ɚɦɢɧɚ ɩɟɪɟɞ ɜɯɨɞɨɦ 
ɪɟɝɟɧɟɪɢɪɨɜɚɧɧɨɝɨ ɩɨɝɥɨɬɢɬɟɥɹ ɜ ɚɛɫɨɪɛɟɪ ɩɨɞɜɟɪɝɚɟɬɫɹ ɨɛɪɚɛɨɬɤɟ ɨɬ ɦɟɯɚɧɢɱɟɫɤɢɯ 
ɩɪɢɦɟɫɟɣ ɧɚ ɮɢɥɶɬɪɚɯ ɝɪɭɛɨɣ ɢ ɬɨɧɤɨɣ ɨɱɢɫɬɤɢ. 

ɇɨ ɞɥɹ ɩɨɥɧɨɝɨ ɪɟɲɟɧɢɹ ɷɬɨɣ ɩɪɨɛɥɟɦɵ ɧɟɨɛɯɨɞɢɦɚ ɪɟɚɥɢɡɚɰɢɹ ɫɥɟɞɭɸɳɢɯ 
ɨɫɧɨɜɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ: ɫɜɟɞɟɧɢɟ ɤ ɦɢɧɢɦɭɦɭ ɫɨɞɟɪɠɚɧɢɹ ɜ ɩɨɫɬɭɩɚɸɳɟɦ ɧɚ ɨɱɢɫɬɤɭ 
ɝɚɡɟ ɩɪɢɦɟɫɟɣ, ɜɵɡɵɜɚɸɳɢɯ ɢɥɢ ɫɩɨɫɨɛɫɬɜɭɸɳɢɯ ɜɫɩɟɧɢɜɚɧɢɸ, ɩɨɞɚɱɚ 
ɪɟɝɟɧɟɪɢɪɨɜɚɧɧɨɝɨ ɚɦɢɧɚ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɧɚ 2-5 °ɋ ɜɵɲɟ ɬɟɦɩɟɪɚɬɭɪɵ ɭɯɨɞɹɳɟɝɨ ɢɡ 
ɚɛɫɨɪɛɟɪɚ ɝɚɡɚ ɞɥɹ ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ ɤɨɧɞɟɧɫɚɰɢɢ ɭɝɥɟɜɨɞɨɪɨɞɨɜ, ɩɟɪɢɨɞɢɱɟɫɤɚɹ 
ɩɪɨɦɵɜɤɚ ɢ ɨɱɢɫɬɤɚ ɚɩɩɚɪɚɬɨɜ ɨɬ ɲɥɚɦɚ. 

ɇɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨɟ ɫɪɟɞɫɬɜɨ – ɜɵɜɨɞ ɩɪɢɦɟɫɟɣ ɢɡ ɫɢɫɬɟɦɵ ɩɭɬɟɦ 
ɧɟɩɪɟɪɵɜɧɨɣ ɮɢɥɶɬɪɚɰɢɢ ɪɚɫɬɜɨɪɚ ɚɦɢɧɚ. 



ɂɌɋ 30–2017 

198 

ȼɧɚɱɚɥɟ ɪɚɫɬɜɨɪ ɩɪɨɤɚɱɢɜɚɟɬɫɹ ɱɟɪɟɡ ɝɪɭɛɵɣ ɮɢɥɶɬɪ ɞɥɹ ɜɵɜɨɞɚ ɢɡ ɪɚɫɬɜɨɪɚ 
ɦɟɯɚɧɢɱɟɫɤɢɯ ɱɚɫɬɢɰ. Ɉɬɮɢɥɶɬɪɨɜɚɧɧɵɣ ɨɬ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɪɢɦɟɫɟɣ ɪɚɫɬɜɨɪ ɩɨɞɚɟɬɫɹ 
ɜ ɚɛɫɨɪɛɟɪ ɫ ɚɤɬɢɜɢɪɨɜɚɧɧɵɦ ɭɝɥɟɦ ɞɥɹ ɭɥɚɜɥɢɜɚɧɢɹ ɭɝɥɟɜɨɞɨɪɨɞɨɜ, ɩɪɨɞɭɤɬɨɜ 
ɞɟɝɪɚɞɚɰɢɢ ɚɦɢɧɚ ɢ ɞɪɭɝɢɯ ɩɪɢɦɟɫɟɣ. ɉɨɫɥɟ ɭɝɨɥɶɧɨɝɨ ɮɢɥɶɬɪɚ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ 
ɮɢɥɶɬɪ ɞɥɹ ɭɥɚɜɥɢɜɚɧɢɹ ɱɚɫɬɢɰ ɭɝɥɹ, ɭɧɨɫɢɦɵɯ ɪɚɫɬɜɨɪɨɦ ɢɡ ɚɞɫɨɪɛɟɪɚ. ɇɚ ɭɝɨɥɶɧɵɣ 
ɮɢɥɶɬɪ ɩɨɞɚɟɬɫɹ ɬɨɥɶɤɨ ɱɚɫɬɶ ɪɚɫɬɜɨɪɚ (5-20%). ȼɵɫɨɬɚ ɮɢɥɶɬɪɭɸɳɟɝɨ ɫɥɨɹ ɜ ɨɞɧɨɦ 
ɚɞɫɨɪɛɟɪɟ ɫɨɫɬɚɜɥɹɟɬ 3–4 ɦ. 

ɉɨ ɩɪɚɤɬɢɱɟɫɤɢɦ ɞɚɧɧɵɦ ɞɥɹ ɧɨɪɦɚɥɶɧɨɝɨ ɜɟɞɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ 
ɫɨɞɟɪɠɚɧɢɟ ɩɪɢɦɟɫɟɣ ɜ ɪɚɫɬɜɨɪɟ ɧɟ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ 2 ɝ/ɥ. 

Ⱦɨ ɧɟɞɚɜɧɢɯ ɩɨɪ ɫɱɢɬɚɥɨɫɶ ɷɮɮɟɤɬɢɜɧɵɦ ɫɪɟɞɫɬɜɨɦ ɩɪɨɬɢɜ ɜɫɩɟɧɢɜɚɧɢɹ – 

ɩɪɢɦɟɧɟɧɢɟ ɚɧɬɢɜɫɩɟɧɢɜɚɬɟɥɟɣ (ɩɟɧɨɝɚɫɢɬɟɥɟɣ). ȼ ɤɚɱɟɫɬɜɟ ɚɧɬɢɩɟɧɧɵɯ ɞɨɛɚɜɨɤ 
ɢɫɩɨɥɶɡɭɸɬɫɹ ɪɚɡɥɢɱɧɵɟ ɫɢɥɢɤɨɧɨɜɵɟ ɤɨɦɩɨɡɢɰɢɢ, ɜɵɫɨɤɨɤɢɩɹɳɢɟ ɫɩɢɪɬɵ ɢ ɢɯ ɷɮɢɪɵ 
ɢ ɞɪ. Ʉɨɧɰɟɧɬɪɚɰɢɹ ɢɯ ɫɨɫɬɚɜɥɹɥɚ 0,001-0,01%. 

ɉɟɧɨɝɚɫɢɬɟɥɢ ɢɫɩɨɥɶɡɭɸɬ ɜ ɜɢɞɟ ɪɚɫɬɜɨɪɨɜ ɜ ɚɦɢɧɟ ɢɥɢ ɞɪɭɝɢɯ ɪɚɫɬɜɨɪɢɬɟɥɹɯ ɢ 
ɩɨɞɚɸɬ ɜ ɫɢɫɬɟɦɭ ɥɢɛɨ ɩɨɫɬɨɹɧɧɨ ɧɟɛɨɥɶɲɢɦɢ ɩɨɪɰɢɹɦɢ, ɥɢɛɨ ɨɫɭɳɟɫɬɜɥɹɸɬ 
ɤɪɚɬɤɨɜɪɟɦɟɧɧɭɸ ɩɨɞɚɱɭ ɢɯ ɜ ɦɨɦɟɧɬ ɜɫɩɟɧɢɜɚɧɢɹ ɪɚɫɬɜɨɪɚ. ȼɬɨɪɨɣ ɩɭɬɶ ɹɜɥɹɟɬɫɹ 
ɛɨɥɟɟ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɵɦ. Ɉɞɧɚɤɨ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɟɧɨɝɚɫɢɬɟɥɹ 
ɩɪɢɜɨɞɢɬ ɤ ɟɝɨ ɧɚɤɚɩɥɢɜɚɧɢɸ ɜ ɪɚɫɬɜɨɪɟ ɚɦɢɧɚ, ɨɧ ɫɚɦ ɫɬɚɧɨɜɢɬɫɹ ɧɟɠɟɥɚɬɟɥɶɧɨɣ 
ɩɪɢɦɟɫɶɸ ɢ ɜɵɡɵɜɚɟɬ ɟɳɟ ɛɨɥɟɟ ɚɤɬɢɜɧɨɟ ɜɫɩɟɧɢɜɚɧɢɟ ɪɚɫɬɜɨɪɚ ɚɦɢɧɚ ɢ 
ɫɬɚɛɢɥɢɡɚɰɢɸ ɩɟɧɵ. 

ɇɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɦ ɦɟɬɨɞɨɦ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɢ ɭɫɬɪɚɧɟɧɢɹ 
ɩɟɧɨɨɛɪɚɡɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɨɱɢɫɬɤɚ ɫɚɦɨɝɨ ɚɛɫɨɪɛɟɧɬɚ ɮɢɥɶɬɪɚɰɢɟɣ. Ɋɚɡɥɢɱɧɵɟ 
ɮɢɥɶɬɪɵ ɛɵɫɬɪɨ ɜɵɯɨɞɹɬ ɢɡ ɫɬɪɨɹ ɢ ɬɪɟɛɭɸɬ ɱɚɫɬɨɣ ɡɚɦɟɧɵ. 

ɋɪɟɞɢ ɡɚɝɪɹɡɧɢɬɟɥɟɣ ɨɫɨɛɟɧɧɨ ɨɩɚɫɧɵɦɢ ɹɜɥɹɸɬɫɹ ɬɟɪɦɨɫɬɚɛɢɥɶɧɵɟ ɫɨɥɢ 
(Ɍɋɋ), ɨɛɪɚɡɨɜɚɧɧɵɟ ɩɪɢɦɟɫɧɵɦɢ ɤɢɫɥɨɬɧɵɦɢ ɚɧɢɨɧɚɦɢ (ɮɨɪɦɢɚɬɵ, ɤɚɪɛɨɧɚɬɵ, 
ɚɰɟɬɚɬɵ, ɯɥɨɪɢɞɵ ɢ ɩɪ.), ɫɨɟɞɢɧɟɧɢɹ ɤɥɚɫɫɚ ɚɦɢɧɨɤɢɫɥɨɬ (ɛɢɰɢɧ), ɤɨɬɨɪɵɟ ɧɟɜɨɡɦɨɠɧɨ 
ɭɞɚɥɢɬɶ ɨɛɵɱɧɨɣ ɮɢɥɶɬɪɚɰɢɟɣ. ɂɡɜɟɫɬɧɵ ɧɟɫɤɨɥɶɤɨ ɫɩɨɫɨɛɨɜ ɭɞɚɥɟɧɢɹ Ɍɋɋ: 
ɜɚɤɭɭɦɧɚɹ ɞɢɫɬɢɥɥɹɰɢɹ, ɷɥɟɤɬɪɨɞɢɚɥɢɡ ɧɚ ɢɨɧɨɨɛɦɟɧɧɵɯ ɦɟɦɛɪɚɧɚɯ, ɢɨɧɧɵɣ ɨɛɦɟɧ 
ɧɚ ɢɨɧɢɬɚɯ. ɉɨɫɥɟɞɧɢɣ ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ ɬɟɯɧɨɥɨɝɢɱɧɵɦ, ɷɤɨɧɨɦɢɱɧɵɦ, 
ɷɤɨɥɨɝɢɱɧɵɦ. ɉɪɢɦɟɧɟɧɢɟ ɢɨɧɢɬɨɜ ɞɨɩɨɥɧɹɟɬ ɜ ɫɯɟɦɚɯ ɨɱɢɫɬɤɢ ɝɚɡɚ ɫɢɫɬɟɦɭ 
ɮɢɥɶɬɪɚɰɢɢ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɢɬɭɚɰɢɢ ɭɞɚɥɟɧɢɟ Ɍɋɋ ɦɨɠɧɨ ɩɪɨɜɨɞɢɬɶ ɜ 
ɧɟɩɪɟɪɵɜɧɨɦ ɢ ɩɟɪɢɨɞɢɱɟɫɤɨɦ ɪɟɠɢɦɚɯ. Ⱦɚɧɧɵɣ ɩɪɨɰɟɫɫ ɪɟɚɥɢɡɨɜɚɧ ɤɨɦɩɚɧɢɟɣ ȿɄɈ-

Ɍȿɏ ipc, ɧɚ ɭɫɬɚɧɨɜɤɟ Ⱥɦɢɉɸɪ-Ɋlus. ɋɯɟɦɚ ɨɱɢɫɬɤɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɨɞɭɥɹ ɨɱɢɫɬɤɢ 
ɚɦɢɧɨɜɨɝɨ ɪɚɫɬɜɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.66. 

 

Ɉɩɢɫɚɧɢɟ ɪɚɛɨɬɵ ɦɨɞɭɥɹ 

Ⱥɦɢɧɨɜɵɣ ɪɚɫɬɜɨɪ ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ ɩɚɬɪɨɧɧɵɣ ɮɢɥɶɬɪ ɢ ɫɥɨɣ ɢɨɧɨɨɛɦɟɧɧɨɣ 
ɫɦɨɥɵ ɜ ɦɨɞɭɥɟ. Ɍɋɋ ɭɞɚɥɹɸɬɫɹ ɢɡ ɚɦɢɧɨɜɨɝɨ ɪɚɫɬɜɨɪɚ ɜ ɪɟɡɭɥɶɬɚɬɟ ɢɨɧɧɨɝɨ ɨɛɦɟɧɚ 
ɢ ɭɞɟɪɠɢɜɚɸɬɫɹ ɢɨɧɨɨɛɦɟɧɧɨɣ ɫɦɨɥɨɣ, ɚ ɨɱɢɳɟɧɧɵɣ ɚɦɢɧɨɜɵɣ ɪɚɫɬɜɨɪ ɜɨɡɜɪɚɳɚɟɬɫɹ 
ɜ ɨɱɢɳɚɟɦɵɣ ɤɨɧɬɭɪ ɨɱɢɫɬɤɢ ɫɟɪɨɫɨɞɟɪɠɚɳɟɝɨ ɝɚɡɚ. Ɂɚɬɟɦ ɦɨɞɭɥɶ ɩɟɪɟɤɥɸɱɚɟɬɫɹ ɫ 
ɪɟɠɢɦɚ ɨɱɢɫɬɤɢ ɚɦɢɧɨɜɨɝɨ ɪɚɫɬɜɨɪɚ ɧɚ ɪɟɝɟɧɟɪɚɰɢɸ ɢɨɧɨɨɛɦɟɧɧɨɣ ɫɦɨɥɵ, ɞɥɹ ɱɟɝɨ 
ɱɟɪɟɡ ɫɥɨɣ ɢɨɧɨɨɛɦɟɧɧɨɣ ɫɦɨɥɵ ɩɪɨɩɭɫɤɚɟɬɫɹ ɜɨɞɚ ɢ ɤɚɭɫɬɢɱɟɫɤɚɹ ɫɨɞɚ, 
ɜɵɞɟɥɢɜɲɢɟɫɹ Ɍɋɋ ɨɬɩɪɚɜɥɹɸɬɫɹ ɜ ɨɬɯɨɞɵ. ɉɨɫɥɟ ɪɟɝɟɧɟɪɚɰɢɢ ɫɦɨɥɵ ɚɩɩɚɪɚɬ ɫɧɨɜɚ 
ɩɟɪɟɤɥɸɱɚɟɬɫɹ ɧɚ ɪɟɠɢɦ ɨɱɢɫɬɤɢ ɚɦɢɧɨɜɨɝɨ ɪɚɫɬɜɨɪɚ. 
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Ɋɢɫɭɧɨɤ 2.66 – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɨɱɢɫɬɤɢ ɫɟɪɨɫɨɞɟɪɠɚɳɟɝɨ ɝɚɡɚ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɨɞɭɥɹ ɨɱɢɫɬɤɢ ɚɦɢɧɨɜɨɝɨ ɪɚɫɬɜɨɪɚ 

 

2.16 ɍɫɬɚɧɨɜɤɢ ɮɪɚɤɰɢɨɧɢɪɨɜɚɧɢɹ ɝɚɡɨɜ 

 

Ɋɚɡɞɟɥɟɧɢɟ ɝɚɡɨɜ. Ⱦɥɹ ɪɚɡɞɟɥɟɧɢɹ ɫɦɟɫɟɣ ɝɚɡɨɜ ɧɚ ɢɧɞɢɜɢɞɭɚɥɶɧɵɟ 
ɤɨɦɩɨɧɟɧɬɵ ɢɥɢ ɩɪɢɝɨɞɧɵɟ ɞɥɹ ɞɚɥɶɧɟɣɲɟɣ ɩɟɪɟɪɚɛɨɬɤɢ ɬɟɯɧɢɱɟɫɤɢɟ ɮɪɚɤɰɢɢ 
ɩɪɢɦɟɧɹɸɬ ɫɥɟɞɭɸɳɢɟ ɮɢɡɢɱɟɫɤɢɟ, ɫɟɩɚɪɚɰɢɨɧɧɵɟ ɩɪɨɰɟɫɫɵ: ɤɨɧɞɟɧɫɚɰɢɸ, 
ɤɨɦɩɪɟɫɫɢɸ, ɚɞɫɨɪɛɰɢɸ, ɚɛɫɨɪɛɰɢɸ ɢ ɪɟɤɬɢɮɢɤɚɰɢɸ. ɇɚ ɝɚɡɨɮɪɚɤɰɢɨɧɢɪɭɸɳɢɯ 
ɭɫɬɚɧɨɜɤɚɯ (ȽɎɍ) ɷɬɢ ɩɪɨɰɟɫɫɵ ɤɨɦɛɢɧɢɪɭɸɬ ɜ ɪɚɡɥɢɱɧɵɯ ɫɨɱɟɬɚɧɢɹɯ. 

Ʉɨɧɞɟɧɫɚɰɢɹ – ɩɟɪɜɚɹ ɫɬɚɞɢɹ ɪɚɡɞɟɥɟɧɢɹ ɝɚɡɨɜ, ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɨɣ ɝɚɡ 
ɩɪɟɜɪɚɳɚɸɬ ɜ ɞɜɭɯɮɚɡɧɭɸ ɫɢɫɬɟɦɭ ɠɢɞɤɨɫɬɶ-ɝɚɡ, ɚ ɡɚɬɟɦ ɦɟɯɚɧɢɱɟɫɤɢ ɪɚɡɞɟɥɹɸɬ ɧɚ 
ɝɚɡ ɢ ɠɢɞɤɨɫɬɶ. ȼ ɤɚɱɟɫɬɜɟ ɯɥɚɞɚɝɟɧɬɚ ɩɪɢ ɤɨɧɞɟɧɫɚɰɢɢ, ɩɪɟɠɞɟ ɜɫɟɝɨ, ɢɫɩɨɥɶɡɭɸɬ 
ɜɨɞɭ ɢɥɢ ɜɨɡɞɭɯ (ɫɧɢɠɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɞɨ 35–40°ɋ), ɞɥɹ ɫɨɡɞɚɧɢɹ ɛɨɥɟɟ ɧɢɡɤɢɯ 
ɬɟɦɩɟɪɚɬɭɪ ɢɫɩɨɥɶɡɭɸɬ ɜ ɤɚɱɟɫɬɜɟ ɯɥɚɞɚɝɟɧɬɨɜ ɢɫɩɚɪɹɸɳɢɣɫɹ ɚɦɦɢɚɤ, ɮɪɟɨɧ, ɩɪɨɩɚɧ 
ɢ ɷɬɚɧ. ɂɫɩɨɥɶɡɭɹ ɩɪɨɩɚɧ ɢ ɚɦɦɢɚɤ, ɦɨɠɧɨ ɫɧɢɡɢɬɶ ɬɟɦɩɟɪɚɬɭɪɭ ɤɨɧɞɟɧɫɚɰɢɢ ɞɨ ɦɢɧɭɫ 
40°ɋ, ɚ ɢɫɩɨɥɶɡɭɹ ɷɬɚɧ – ɞɨ ɦɢɧɭɫ 80°ɋ. 

Ʉɨɦɩɪɟɫɫɢɹ – ɫɠɚɬɢɟ ɝɚɡɚ, ɩɪɢ ɷɬɨɦ ɤɨɧɞɟɧɫɢɪɭɸɬ ɧɚɢɛɨɥɟɟ ɬɹɠɟɥɵɟ 
ɤɨɦɩɨɧɟɧɬɵ ɝɚɡɚ. 

Ⱥɛɫɨɪɛɰɢɹ – ɨɛɪɚɬɢɦɵɣ (ɞɟɫɨɪɛɰɢɹ) ɩɪɨɰɟɫɫ ɪɚɡɞɟɥɟɧɢɹ ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ ɝɚɡɨɜ, 
ɨɫɧɨɜɚɧɧɵɣ ɧɚ ɢɡɛɢɪɚɬɟɥɶɧɨɦ ɩɨɝɥɨɳɟɧɢɢ ɨɬɞɟɥɶɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ (ɠɢɪɧɨɝɨ ɝɚɡɚ) 
ɚɛɫɨɪɛɟɧɬɨɦ (ɛɟɧɡɢɧɨɜɚɹ ɢɥɢ ɤɟɪɨɫɢɧɨɜɚɹ ɮɪɚɤɰɢɹ). 

Ⱥɞɫɨɪɛɰɢɹ ɦɚɥɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɚ ɜ ɩɪɨɰɟɫɫɚɯ ɪɚɡɞɟɥɟɧɢɹ ɝɚɡɨɜ. Ɉɧɚ ɨɫɧɨɜɚɧɚ 
ɧɚ ɫɩɨɫɨɛɧɨɫɬɢ ɧɟɤɨɬɨɪɵɯ ɬɜɟɪɞɵɯ ɜɟɳɟɫɬɜ ɫ ɪɚɡɜɢɬɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ 
(ɚɤɬɢɜɢɪɨɜɚɧɧɨɝɨ ɭɝɥɹ, ɫɢɥɢɤɚɝɟɥɹ ɢ ɞɪ.) ɢɡɛɢɪɚɬɟɥɶɧɨ ɩɨɝɥɨɳɚɬɶ ɪɚɡɥɢɱɧɵɟ 
ɤɨɦɩɨɧɟɧɬɵ ɝɚɡɚ. Ⱥɞɫɨɪɛɰɢɸ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɪɢɦɟɧɹɸɬ ɞɥɹ ɢɡɜɥɟɱɟɧɢɹ ɤɨɦɩɨɧɟɧɬɨɜ ɢɡ 
ɫɦɟɫɟɣ, ɜ ɤɨɬɨɪɵɯ ɫɨɞɟɪɠɚɧɢɟ ɢɡɜɥɟɤɚɟɦɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɧɟ ɩɪɟɜɵɲɚɟɬ 50 ɦɝ/ɦ3. 
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Ɋɟɤɬɢɮɢɤɚɰɢɹ ɹɜɥɹɟɬɫɹ ɡɚɤɥɸɱɢɬɟɥɶɧɵɦ ɷɬɚɩɨɦ ɪɚɡɞɟɥɟɧɢɹ ɝɚɡɨɜɵɯ ɫɦɟɫɟɣ. 
Ɋɚɡɞɟɥɟɧɢɟ ɫɦɟɫɢ ɝɚɡɨɜ ɧɚ ɤɨɦɩɨɧɟɧɬɵ ɩɪɨɜɨɞɹɬ ɪɟɤɬɢɮɢɤɚɰɢɟɣ ɫɠɢɠɟɧɧɵɯ ɝɚɡɨɜ. 

Ɋɟɤɬɢɮɢɤɚɰɢɹ ɝɚɡɨɜ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɪɟɤɬɢɮɢɤɚɰɢɟɣ ɧɟɮɬɹɧɵɯ ɮɪɚɤɰɢɣ 

ɩɪɨɯɨɞɢɬ ɩɪɢ ɩɨɜɵɲɟɧɧɨɦ ɞɚɜɥɟɧɢɢ. ɋɨɱɟɬɚɧɢɟ ɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɜɵɲɟɭɤɚɡɚɧɧɵɯ 
ɦɟɬɨɞɨɜ ɮɪɚɤɰɢɨɧɢɪɨɜɚɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ ɝɚɡɨɜ ɡɚɜɢɫɢɬ ɨɬ ɫɨɫɬɚɜɚ 
ɩɨɫɥɟɞɧɢɯ ɢ ɨɬ ɬɪɟɛɭɟɦɨɝɨ ɚɫɫɨɪɬɢɦɟɧɬɚ ɩɪɨɞɭɤɰɢɢ. 

Ƚɚɡɨɮɪɚɤɰɢɨɧɢɪɭɸɳɢɟ ɭɫɬɚɧɨɜɤɢ ɪɚɡɞɟɥɹɸɬɫɹ ɩɨ ɬɢɩɭ ɫɵɪɶɹ – ɧɚ ȽɎɍ 

ɩɪɟɞɟɥɶɧɵɯ ɢ ȽɎɍ ɧɟɩɪɟɞɟɥɶɧɵɯ ɝɚɡɨɜ. Ɇɚɬɟɪɢɚɥɶɧɵɟ ɛɚɥɚɧɫɵ ɭɫɬɚɧɨɜɨɤ 
ɝɚɡɨɮɪɚɤɰɢɨɧɢɪɨɜɚɧɢɹ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.48. ɇɚɞɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɩɨ 
ɤɨɥɢɱɟɫɬɜɟɧɧɨɦɭ ɫɨɫɬɚɜɭ ɝɚɡɨɜɨɟ ɫɵɪɶɟ ɧɚ ɭɫɬɚɧɨɜɤɟ ȽɎɍ ɧɟɫɬɚɛɢɥɶɧɨ, ɩɨɷɬɨɦɭ 
ɦɚɬɟɪɢɚɥɶɧɵɣ ɛɚɥɚɧɫ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɢɠɟ, ɩɨɤɚɡɚɧ ɞɥɹ ɤɨɧɤɪɟɬɧɨɝɨ ɫɨɫɬɚɜɚ ɫɵɪɶɹ. 

 

Ɍɚɛɥɢɰɚ 2.48 – Ɇɚɬɟɪɢɚɥɶɧɵɣ ɛɚɥɚɧɫ ɭɫɬɚɧɨɜɨɤ ɝɚɡɨɮɪɚɤɰɢɨɧɢɪɨɜɚɧɢɹ ɩɪɢ 
ɩɟɪɟɪɚɛɨɬɤɟ ɩɪɟɞɟɥɶɧɵɯ (I) ɢ ɧɟɩɪɟɞɟɥɶɧɵɯ (II) ɝɚɡɨɜ, % ɦɚɫ. 
 I II 

ɉɨɫɬɭɩɢɥɨ 

Ƚɚɡ ɢ ɝɨɥɨɜɤɚ ɫɬɚɛɢɥɢɡɚɰɢɢ* ȺɌ ɢ ȺȼɌ 

Ƚɨɥɨɜɤɚ ɫɬɚɛɢɥɢɡɚɰɢɢ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɪɢɮɨɪɦɢɧɝɚ 

Ƚɚɡ ɢ ɝɨɥɨɜɤɚ ɫɬɚɛɢɥɢɡɚɰɢɢ: 
ɬɟɪɦɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ 

ɤɨɤɫɨɜɚɧɢɹ 

ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ 

ȼɫɟɝɨ 

ɉɨɥɭɱɟɧɨ 

ɋɭɯɨɣ ɝɚɡ 

Ɏɪɚɤɰɢɢ: 
ɩɪɨɩɚɧɨɜɚɹ 

ɩɪɨɩɚɧ-ɩɪɨɩɢɥɟɧɨɜɚɹ 

ɢɡɨɛɭɬɚɧɨɜɚɹ 

ɛɭɬɚɧɨɜɚɹ 

ɛɭɬɚɧ-ɛɭɬɢɥɟɧɨɜɚɹ 

ɋ5 ɢ ɜɵɲɟ 

ȼɫɟɝɨ 

 

72,5 

27,5 

 

- 

- 

- 

100,0 

 

4,8 

 

24,5 

- 

14,6 

36,8 

- 

19,3 

100,0 

 

- 

- 

 

25,5 

28,5 

46,0 

100,0 

 

30,5 

 

- 

25,5 

- 

- 

37,5 

6,5 

100,0 

*ɉɨɞ ɝɨɥɨɜɤɨɣ ɫɬɚɛɢɥɢɡɚɰɢɢ ɩɨɧɢɦɚɸɬ ɫɦɟɫɢ ɝɚɡɨɜ ɢ ɝɚɡɨɜɨɝɨ ɛɟɧɡɢɧɚ. 

 

ɇɚ ɪɢɫɭɧɤɟ 2.67 ɩɪɢɜɟɞɟɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ȽɎɍ ɩɪɟɞɟɥɶɧɵɯ ɝɚɡɨɜ, ɧɚ 
ɤɨɬɨɪɨɣ ɩɪɢɦɟɧɹɸɬ ɩɪɨɰɟɫɫɵ ɤɨɧɞɟɧɫɚɰɢɢ, ɤɨɦɩɪɟɫɫɢɢ ɢ ɪɟɤɬɢɮɢɤɚɰɢɢ. ɋɵɪɶɟɦ 
ɫɥɭɠɚɬ ɝɚɡ ɫ ɭɫɬɚɧɨɜɨɤ ɩɟɪɜɢɱɧɨɣ ɩɟɪɟɝɨɧɤɢ, ɝɨɥɨɜɤɢ ɫɬɚɛɢɥɢɡɚɰɢɢ ɫ ɭɫɬɚɧɨɜɨɤ 
ɪɢɮɨɪɦɢɧɝɚ ɢ ɝɢɞɪɨɩɪɨɰɟɫɫɨɜ. 

Ƚɚɡ ɫ ɭɫɬɚɧɨɜɨɤ ɩɟɪɜɢɱɧɨɣ ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɮɬɢ ɱɟɪɟɡ ɫɟɩɚɪɚɬɨɪ 1 ɩɨɞɚɸɬ ɧɚ 
ɫɠɚɬɢɟ ɤɨɦɩɪɟɫɫɨɪɨɦ 5. ɉɪɢ ɫɠɚɬɢɢ ɝɚɡ ɧɚɝɪɟɜɚɸɬ ɞɨ 120°ɋ. ɋɠɚɬɵɣ ɝɚɡ ɡɚɬɟɦ 
ɤɨɧɞɟɧɫɢɪɭɸɬ ɜ ɜɨɞɹɧɨɦ ɤɨɧɞɟɧɫɚɬɨɪɟ-ɯɨɥɨɞɢɥɶɧɢɤɟ 34 ɢ ɜ ɤɨɧɞɟɧɫɚɬɨɪɟ-

ɯɨɥɨɞɢɥɶɧɢɤɟ 35, ɨɯɥɚɠɞɚɟɦɨɦ ɢɫɩɚɪɹɸɳɢɦɫɹ ɚɦɦɢɚɤɨɦ. ȼ ɚɩɩɚɪɚɬɟ 34 ɨɯɥɚɠɞɟɧɢɟ 
ɢ ɤɨɧɞɟɧɫɚɰɢɹ ɡɚɤɚɧɱɢɜɚɸɬɹ ɩɪɢ 40°ɋ, ɚ ɜ ɚɩɩɚɪɚɬɟ 35 – ɩɪɢ 4°ɋ. ɉɨɫɥɟ ɤɚɠɞɨɣ 
ɫɬɭɩɟɧɢ ɤɨɧɞɟɧɫɚɰɢɢ ɝɚɡɨɠɢɞɤɨɫɬɧɭɸ ɫɦɟɫɶ ɪɚɡɞɟɥɹɸɬ ɧɚ ɝɚɡ ɢ ɠɢɞɤɨɫɬɶ ɜ ɫɟ-

ɩɚɪɚɬɨɪɚɯ 2 ɢ 3. Ƚɚɡɨɜɵɟ ɤɨɧɞɟɧɫɚɬɵ ɢɡ ɫɟɩɚɪɚɬɨɪɨɜ 2, 3 ɫɨɜɦɟɫɬɧɨ ɫ ɝɨɥɨɜɤɚɦɢ 
ɫɬɚɛɢɥɢɡɚɰɢɢ ɭɫɬɚɧɨɜɨɤ ɩɟɪɜɢɱɧɨɣ ɩɟɪɟɝɨɧɤɢ ɪɢɮɨɪɦɢɧɝɚ ɢ ɝɢɞɪɨɩɪɨɰɟɫɫɨɜ ɩɨɞɚɸɬ 
ɧɚ ɛɥɨɤ ɪɟɤɬɢɮɢɤɚɰɢɢ (ɤɨɥɨɧɧɚ 15). 
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Ɋɢɫɭɧɨɤ 2.67 – Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ȽɎɍ ɤɨɧɞɟɧɫɚɰɢɨɧɧɨ-ɤɨɦɩɪɟɫɫɨɪɧɨ-

ɪɟɤɬɢɮɢɤɚɰɢɨɧɧɨɝɨ ɬɢɩɚ 

1, 2, 3 – ɫɟɩɚɪɚɬɨɪɵ; 4, 22, 23, 24, 25, 26, 27 – ɟɦɤɨɫɬɢ; 5 – ɤɨɦɩɪɟɫɫɨɪ;  

6, 7, 8, 9, 10, 11, 12, 13, 14,19 – ɧɚɫɨɫɵ; 15, 16, 17, 18, 20, 21 – ɤɨɥɨɧɧɵ;  
28, 34, 35 – ɯɨɥɨɞɢɥɶɧɢɤɢ; 

I – Ƚɚɡ ɭɫɬɚɧɨɜɨɤ ɩɟɪɜɢɱɧɨɣ ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɮɬɢ; II – Ƚɨɥɨɜɤɚ ɫɬɚɛɢɥɢɡɚɰɢɢ ɭɫɬɚɧɨɜɨɤ 
ɩɟɪɜɢɱɧɨɣ ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɮɬɢ ɢ ɝɢɞɪɨɩɪɨɰɟɫɫɨɜ; III – Ƚɨɥɨɜɤɚ ɫɬɚɛɢɥɢɡɚɰɢɢ 

ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɪɢɮɨɪɦɢɧɝɚ; IV – ɉɪɨɩɚɧɨɜɚɹ ɮɪɚɤɰɢɹ,  
V – ɂɡɨɛɭɬɚɧɨɜɚɹ ɮɪɚɤɰɢɹ; VI – Ȼɭɬɚɧɨɜɚɹ ɮɪɚɤɰɢɹ; VII – ɂɡɨɩɟɧɬɚɧɨɜɚɹ ɮɪɚɤɰɢɹ; VIII 

– ɉɟɧɬɚɧɨɜɚɹ ɮɪɚɤɰɢɹ; IX – Ƚɚɡɨɜɵɣ ɛɟɧɡɢɧ; ɏ – ɋɭɯɨɣ ɝɚɡ; XI – Ⱥɦɦɢɚɤ 

 

ȼ ɛɥɨɤɟ ɪɟɤɬɢɮɢɤɚɰɢɢ ɢɡ ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ ɫɵɪɶɹ ɫɧɚɱɚɥɚ ɭɞɚɥɹɸɬ ɦɟɬɚɧ ɢ ɷɬɚɧ. 
ɍɞɚɥɟɧɢɟ ɩɪɨɢɫɯɨɞɢɬ ɜ ɪɟɤɬɢɮɢɤɚɰɢɨɧɧɨɣ ɤɨɥɨɧɧɟ 15, ɤɨɬɨɪɚɹ ɧɚɡɵɜɚɟɬɫɹ 
ɞɟɷɬɚɧɢɡɚɬɨɪɨɦ. ȼɟɪɯɧɢɣ ɩɪɨɞɭɤɬ ɷɬɨɣ ɤɨɥɨɧɧɵ – ɦɟɬɚɧ ɢ ɷɬɚɧ, ɧɢɠɧɢɣ – 

ɞɟɷɬɚɧɢɡɢɪɨɜɚɧɧɚɹ ɮɪɚɤɰɢɹ. ȼɟɪɯɧɢɣ ɩɪɨɞɭɤɬ ɞɟɷɬɚɧɢɡɚɬɨɪɚ ɨɯɥɚɠɞɚɸɬ ɚɦɦɢɚɤɨɦ. 
Ⱦɟɷɬɚɧɢɡɢɪɨɜɚɧɧɚɹ ɮɪɚɤɰɢɹ ɢɡ ɤɨɥɨɧɧɵ 15 ɩɨɫɬɭɩɚɟɬ ɜ ɞɟɩɪɨɩɚɧɢɡɚɬɨɪ 16, ɜɟɪɯɧɢɦ 
ɩɪɨɞɭɤɬɨɦ ɤɨɬɨɪɨɝɨ ɹɜɥɹɟɬɫɹ ɩɪɨɩɚɧɨɜɚɹ ɮɪɚɤɰɢɹ, ɚ ɧɢɠɧɢɦ – ɞɟɩɪɨɩɚɧɢɡɢɪɨɜɚɧɧɚɹ 
ɮɪɚɤɰɢɹ. ȼɟɪɯɧɢɣ ɩɪɨɞɭɤɬ ɩɨɫɥɟ ɤɨɧɞɟɧɫɚɰɢɢ ɜ ɜɨɡɞɭɲɧɨɦ ɤɨɧɞɟɧɫɚɬɨɪɟ-ɯɨɥɨɞɢɥɶ-

ɧɢɤɟ 29 ɢ ɨɯɥɚɠɞɟɧɢɹ ɜ ɤɨɧɰɟɜɨɦ ɯɨɥɨɞɢɥɶɧɢɤɟ ɜɵɜɨɞɹɬ ɫ ɭɫɬɚɧɨɜɤɢ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ 
ɩɪɨɜɟɞɹ ɟɝɨ ɳɟɥɨɱɧɭɸ ɨɱɢɫɬɤɭ. ɇɢɠɧɢɣ ɩɪɨɞɭɤɬ ɢɡ ɞɟɩɪɨɩɚɧɢɡɚɬɨɪɚ 16 ɩɨɞɚɸɬ ɜ 
ɞɟɛɭɬɚɧɢɡɚɬɨɪ 17. Ɋɟɤɬɢɮɢɤɚɬɨɦ ɤɨɥɨɧɧɵ 17 ɹɜɥɹɟɬɫɹ ɫɦɟɫɶ ɛɭɬɚɧɚ ɢ ɢɡɨɛɭɬɚɧɚ, ɚ 
ɨɫɬɚɬɤɨɦ – ɞɟɛɭɬɚɧɢɡɢɪɨɜɚɧɧɵɣ ɥɟɝɤɢɣ ɛɟɧɡɢɧ. Ɋɟɤɬɢɮɢɤɚɬ ɤɨɧɞɟɧɫɢɪɭɸɬ ɜ 
ɤɨɧɞɟɧɫɚɬɨɪɟ-ɯɨɥɨɞɢɥɶɧɢɤɟ 30, ɚ ɡɚɬɟɦ ɩɨɞɚɸɬ ɧɚ ɪɚɡɞɟɥɟɧɢɟ ɜ ɞɟɢɡɨɛɭɬɚɧɢɡɚɬɨɪ 18. 
Ɉɫɬɚɬɨɤ ɢɡ ɤɨɥɨɧɧɵ 17 ɩɟɪɟɯɨɞɢɬ ɜ ɞɟɩɟɧɬɚɧɢɡɚɬɨɪ 20. Ȼɭɬɚɧɨɜɚɹ ɤɨɥɨɧɧɚ ɫɥɭɠɢɬ ɞɥɹ 
ɪɚɡɞɟɥɟɧɢɹ ɫɦɟɫɢ ɛɭɬɚɧɨɜ ɧɚ ɧɨɪɦɚɥɶɧɵɣ ɛɭɬɚɧ ɢ ɢɡɨɛɭɬɚɧ, ɚ ɤɨɥɨɧɧɚ 20 
(ɞɟɩɟɧɬɚɧɢɡɚɬɨɪ) – ɞɥɹ ɨɬɞɟɥɟɧɢɹ ɨɬ ɝɚɡɨɜɨɝɨ ɛɟɧɡɢɧɚ ɩɟɧɬɚɧɨɜ, ɤɨɬɨɪɵɟ ɩɨɞɚɸɬ ɧɚ 
ɪɟɤɬɢɮɢɤɚɰɢɸ ɜ ɞɟɢɡɨɩɟɧɬɚɧɢɡɚɬɨɪ 21. ɇɢɠɧɢɣ ɩɪɨɞɭɤɬ ɞɟɩɟɧɬɚɧɢɡɚɬɨɪɚ – ɝɚɡɨɜɵɣ 
ɛɟɧɡɢɧ (ɮɪɚɤɰɢɹ ɋ6 ɢ ɜɵɲɟ) ɜɵɜɨɞɹɬ ɫ ɭɫɬɚɧɨɜɤɢ. 

ɉɨɫɥɟɞɭɸɳɟɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɦɩɨɧɟɧɬɨɜ ɝɚɡɚ ɬɪɟɛɭɟɬ ɞɨɫɬɚɬɨɱɧɨ ɱɟɬɤɨɝɨ ɢɯ 
ɪɚɡɞɟɥɟɧɢɹ ɢ ɜɵɫɨɤɨɝɨ ɨɬɛɨɪɚ ɨɬ ɩɨɬɟɧɰɢɚɥɚ, ɩɨɷɬɨɦɭ ɤɨɥɨɧɧɵ ȽɎɍ ɫɨɞɟɪɠɚɬ 
ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɬɚɪɟɥɨɤ.  
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Ƚɚɡɨɮɪɚɤɰɢɨɧɢɪɨɜɚɧɢɟ ɧɟɩɪɟɞɟɥɶɧɵɯ ɝɚɡɨɜ. ɇɟɨɛɯɨɞɢɦɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɩɪɢ 
ɪɚɡɞɟɥɟɧɢɢ ɧɟɩɪɟɞɟɥɶɧɵɯ ɝɚɡɨɜ ɧɚ ȽɎɍ ɜ ɫɵɪɶɟ ɦɨɠɟɬ ɫɨɞɟɪɠɚɬɶɫɹ ɛɨɥɶɲɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ɫɭɯɨɝɨ ɝɚɡɚ, ɤɨɬɨɪɵɣ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɨɬɞɟɥɢɬɶ ɦɟɬɨɞɨɦ ɚɛɫɨɪɛɰɢɢ ɫ 
ɞɚɥɶɧɟɣɲɢɦ ɪɚɡɞɟɥɟɧɢɟɦ ɨɫɬɚɥɶɧɨɣ ɫɦɟɫɢ ɪɟɤɬɢɮɢɤɚɰɢɟɣ. 

ɉɪɢɦɟɧɟɧɢɟ ɨɞɧɨɣ ɬɨɥɶɤɨ ɚɛɫɨɪɛɰɢɢ ɞɥɹ ɨɬɞɟɥɟɧɢɹ ɫɭɯɨɝɨ ɝɚɡɚ ɦɚ-

ɥɨɷɮɮɟɤɬɢɜɧɨ. ɗɬɨ ɫɜɹɡɚɧɨ ɫ ɬɟɦ, ɱɬɨ 100% ɜɵɞɟɥɟɧɢɟ ɢɡ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɝɚɡɨɜ ɫɭɯɨɣ 
ɱɚɫɬɢ ɦɟɬɨɞɨɦ ɚɛɫɨɪɛɰɢɢ ɩɪɢɜɟɞɟɬ ɤ ɭɧɨɫɭ ɧɟɤɨɬɨɪɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɛɨɥɟɟ ɬɹɠɟɥɵɯ 
ɤɨɦɩɨɧɟɧɬɨɜ (ɋ3+). Ⱦɨɫɬɢɠɟɧɢɟ ɠɟ 100% ɱɢɫɬɨɬɵ ɫɭɯɨɝɨ ɝɚɡɚ (ɬ.ɟ. ɨɬɫɭɬɫɬɜɢɟ ɮɪɚɤɰɢɢ 
ɋ3+) ɧɟɢɡɛɟɠɧɨ ɩɪɢɜɟɞɟɬ ɤ ɟɝɨ ɩɨɬɟɪɟ ɢ ɩɨɩɚɞɚɧɢɸ ɜɨ ɮɪɚɤɰɢɸ ɋ3-ɋ4. Ɋɟɲɢɬɶ ɷɬɭ 
ɩɪɨɛɥɟɦɭ ɩɨɡɜɨɥɹɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɮɪɚɤɰɢɨɧɢɪɭɸɳɟɝɨ ɚɛɫɨɪɛɟɪɚ, ɫɨɱɟɬɚɸɳɟɝɨ 
ɩɪɨɰɟɫɫɵ ɚɛɫɨɪɛɰɢɢ ɮɪɚɤɰɢɢ ɋ3+ ɢ ɞɟɫɨɪɛɰɢɢ ɫɭɯɨɝɨ ɝɚɡɚ (ɪɢɫɭɧɨɤ 2.68). 

Ɏɪɚɤɰɢɨɧɢɪɭɸɳɢɣ ɚɛɫɨɪɛɟɪ – ɷɬɨ ɤɨɦɛɢɧɢɪɨɜɚɧɧɚɹ ɤɨɥɨɧɧɚ ɜ ɜɟɪɯɧɸɸ ɱɚɫɬɶ 
ɤɨɬɨɪɨɣ ɩɨɞɚɸɬ ɯɨɥɨɞɧɵɣ ɚɛɫɨɪɛɟɧɬ, ɜ ɧɢɠɧɸɸ – ɬɟɩɥɨɧɨɫɢɬɟɥɶ (ɜɨɞɹɧɨɣ ɩɚɪ ɢɥɢ 
ɝɨɪɹɱɚɹ ɫɬɪɭɹ), ɚ ɜ ɫɪɟɞɧɸɸ – ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɭɝɥɟɜɨɞɨɪɨɞɧɵɣ ɝɚɡ. 

ȼ ɜɟɪɯɧɟɣ ɱɚɫɬɢ (25÷30 ɬɚɪɟɥɨɤ) ɩɪɨɢɫɯɨɞɢɬ ɚɛɫɨɪɛɰɢɹ ɮɪɚɤɰɢɣ ɋ3+, ɚ ɜ ɧɢɠɧɟɣ 
(25÷30 ɬɚɪɟɥɨɤ) – ɱɚɫɬɢɱɧɚɹ ɪɟɝɟɧɟɪɚɰɢɹ ɚɛɫɨɪɛɟɧɬɚ ɡɚ ɫɱɟɬ ɩɨɞɜɨɞɢɦɨɣ ɬɟɩɥɨɬɵ. 
Ɉɫɧɨɜɧɨɣ ɚɛɫɨɪɛɟɧɬ – ɧɟɫɬɚɛɢɥɶɧɵɣ ɛɟɧɡɢɧ. Ⱦɨɩɨɥɧɢɬɟɥɶɧɭɸ ɚɛɫɨɪɛɰɢɸ ɭɧɟɫɟɧɧɵɯ 
ɮɪɚɤɰɢɣ ɋ3+ ɨɫɭɳɟɫɬɜɥɹɸɬ ɫɬɚɛɢɥɶɧɵɦ ɛɟɧɡɢɧɨɦ. Ʉɪɨɦɟ ɬɨɝɨ, ɞɥɹ ɫɧɹɬɢɹ ɬɟɩɥɨɬɵ 
ɚɛɫɨɪɛɰɢɢ ɚɩɩɚɪɚɬ ɨɛɨɪɭɞɨɜɚɧ ɫɢɫɬɟɦɨɣ ɰɢɪɤɭɥɹɰɢɨɧɧɵɯ ɨɪɨɲɟɧɢɣ. 

 

 
Ɋɢɫɭɧɨɤ 2.68 – Ɏɪɚɤɰɢɨɧɢɪɭɸɳɢɣ ɚɛɫɨɪɛɟɪ (ɚɛɫɨɪɛɟɪ – ɞɟɫɨɪɛɟɪ) 

1 – ɤɨɥɨɧɧɚ; 2,4 – ɯɨɥɨɞɢɥɶɧɢɤɢ ɚɛɫɨɪɛɟɧɬɚ; 3 – ɧɚɫɨɫɵ; 5 – ɤɢɩɹɬɢɥɶɧɢɤ; 
I – ɨɱɢɳɟɧɧɵɣ ɠɢɪɧɵɣ ɝɚɡ; II – ɫɭɯɨɣ ɝɚɡ; III – ɧɟɫɬɚɛɢɥɶɧɵɣ ɛɟɧɡɢɧ; IV – ɫɬɚɛɢɥɶɧɵɣ 

ɛɟɧɡɢɧ (ɬɨɳɢɣ ɚɛɫɨɪɛɟɧɬ); V – ɩɚɪ; VI – ɧɚɫɵɳɟɧɧɵɣ ɚɛɫɨɪɛɟɧɬ (ɧɟɫɬɚɛɢɥɶɧɵɣ ɛɟɧɡɢɧ) 
 

ɇɚ ɪɢɫɭɧɤɟ 2.69 ɩɪɢɜɟɞɟɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ȺȽɎɍ ɧɟɩɪɟɞɟɥɶɧɵɯ 
ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ ɝɚɡɨɜ, ɝɞɟ ɤɪɨɦɟ ɤɨɧɞɟɧɫɚɰɢɢ, ɤɨɦɩɪɟɫɫɢɢ ɢ ɪɟɤɬɢɮɢɤɚɰɢɢ, 

ɩɪɢɦɟɧɹɸɬ ɟɳɟ ɚɛɫɨɪɛɰɢɨɧɧɵɣ ɫɩɨɫɨɛ ɪɚɡɞɟɥɟɧɢɹ ɝɚɡɨɜ, ɱɬɨ ɞɨɛɚɜɥɹɟɬ ɤ ɧɚɡɜɚɧɢɸ 
ɭɫɬɚɧɨɜɤɢ ɛɭɤɜɭ «Ⱥ» – ȺȽɎɍ. 

ɀɢɪɧɵɣ ɝɚɡ ɢɡ ɝɚɡɨɫɟɩɚɪɚɬɨɪɚ ɱɟɪɟɡ ɜɟɪɯ ɤɚɩɥɟɨɬɛɨɣɧɢɤɚ 1 ɩɨɫɬɭɩɚɟɬ ɧɚ ɛɥɨɤ 
ɨɱɢɫɬɤɢ Ⱥ ɷɬɚɧɨɥɚɦɢɧɨɦ, ɡɚɬɟɦ ɤɨɦɩɪɟɫɫɨɪɚɦɢ ɩɨɞɚɟɬɫɹ ɜ ɝɚɡɨɮɪɚɤɰɢɨɧɢɪɭɸɳɢɣ 
ɚɛɫɨɪɛɟɪ 3. Ɍɭɞɚ ɠɟ ɜ ɤɚɱɟɫɬɜɟ ɨɪɨɲɟɧɢɹ ɩɨɞɚɟɬɫɹ ɧɚɫɨɫɨɦ ɧɟɫɬɚɛɢɥɶɧɵɣ ɛɟɧɡɢɧ ɫ 
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ɧɢɡɚ ɟɦɤɨɫɬɢ 2, ɚ ɬɚɤɠɟ (ɧɟɫɤɨɥɶɤɨ ɜɵɲɟ ɜɜɨɞɚ ɝɚɡɚ) ɤɨɧɞɟɧɫɚɬ, ɨɛɪɚɡɨɜɚɜɲɢɣɫɹ ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɤɨɦɩɪɟɫɫɢɢ ɠɢɪɧɨɝɨ ɝɚɡɚ, ɢ ɠɢɞɤɨɫɬɶ ɢɡ ɤɚɩɥɟɨɬɛɨɣɧɢɤɚ 1. ɋ ɜɟɪɯɚ 
ɮɪɚɤɰɢɨɧɢɪɭɸɳɟɝɨ ɚɛɫɨɪɛɟɪɚ 3 ɜɵɜɨɞɢɬɫɹ ɫɭɯɨɣ ɝɚɡ (ɋ1-ɋ2), ɚ ɫ ɧɢɡɚ ɜɦɟɫɬɟ ɫ 
ɧɚɫɵɳɟɧɧɵɦ ɚɛɫɨɪɛɟɧɬɨɦ ɜɵɜɨɞɹɬɫɹ ɭɝɥɟɜɨɞɨɪɨɞɵ ɋ3+. Ⱦɟɷɬɚɧɢɡɢɪɨɜɚɧɧɵɣ ɛɟɧɡɢɧ, 
ɧɚɫɵɳɟɧɧɵɣ ɭɝɥɟɜɨɞɨɪɨɞɚɦɢ ɋ3+ , ɩɨɫɥɟ ɩɨɞɨɝɪɟɜɚ ɜ ɬɟɩɥɨɨɛɦɟɧɧɢɤɟ 7 ɩɨɞɚɟɬɫɹ ɜ 
ɫɬɚɛɢɥɢɡɚɰɢɨɧɧɭɸ ɤɨɥɨɧɧɭ 8, ɧɢɠɧɢɦ ɩɪɨɞɭɤɬɨɦ ɤɨɬɨɪɨɣ ɹɜɥɹɟɬɫɹ ɫɬɚɛɢɥɶɧɵɣ ɛɟɧɡɢɧ, 
ɚ ɜɟɪɯɧɢɦ – ɝɨɥɨɜɤɚ ɫɬɚɛɢɥɢɡɚɰɢɢ. ȼ ɩɪɨɩɚɧɨɜɨɣ ɤɨɥɨɧɧɟ 11 ɜɵɞɟɥɹɟɬɫɹ ɩɪɨɩɚɧ-

ɩɪɨɩɢɥɟɧɨɜɚɹ ɮɪɚɤɰɢɸ. Ɉɫɬɚɬɨɤ ɩɪɨɩɚɧɨɜɨɣ ɤɨɥɨɧɧɵ ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɛɭɬɚɧɨɜɭɸ 
ɤɨɥɨɧɧɭ 14, ɝɞɟ ɪɚɡɞɟɥɹɟɬɫɹ ɧɚ ɛɭɬɚɧ-ɛɭɬɢɥɟɧɨɜɭɸ ɮɪɚɤɰɢɸ ɢ ɨɫɬɚɬɨɤ (ɋ5+), ɤɨɬɨɪɵɣ 
ɫɦɟɲɢɜɚɟɬɫɹ ɫɨ ɫɬɚɛɢɥɶɧɵɦ ɛɟɧɡɢɧɨɦ. 
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Ɋɢɫɭɧɨɤ 2.69 – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɝɚɡɨɮɪɚɤɰɢɨɧɢɪɭɸɳɟɣ ɭɫɬɚɧɨɜɤɢ 

ɚɛɫɨɪɛɰɢɨɧɧɨ-ɪɟɤɬɢɮɢɤɚɰɢɨɧɧɨɝɨ ɬɢɩɚ (ȺȽɎɍ) 
1 – ɤɚɩɥɟɨɬɛɨɣɧɢɤ; 2, 10 – ɟɦɤɨɫɬɢ; 3 – ɮɪɚɤɰɢɨɧɢɪɭɸɳɢɣ ɚɛɫɨɪɛɟɪ;  

4 – ɯɨɥɨɞɢɥɶɧɢɤɢ ɰɢɪɤɭɥɹɰɢɨɧɧɨɝɨ ɨɪɨɲɟɧɢɹ; 5 – ɝɚɡɨɫɟɩɚɪɚɬɨɪ; 6 – ɬɪɭɛɱɚɬɚɹ ɩɟɱɶ; 7 
– ɬɟɩɥɨɨɛɦɟɧɧɢɤɢ; 8 – ɫɬɚɛɢɥɢɡɚɬɨɪ;9 – ɯɨɥɨɞɢɥɶɧɢɤɢ-ɤɨɧɞɟɫɚɬɨɪɵ;  

11 – ɩɪɨɩɚɧɨɜɚɹ ɤɨɥɨɧɧɚ; 12 – ɯɨɥɨɞɢɥɶɧɢɤɢ; 13 – ɪɢɛɨɣɥɟɪɵ; 14 – ɛɭɬɚɧɨɜɚɹ ɤɨɥɨɧɧɚ; 
15 – ɧɚɫɨɫɵ; 

Ⱥ – ɛɥɨɤ ɨɱɢɫɬɤɢ ɝɚɡɚ ɷɬɚɧɨɥɚɦɢɧɨɦ; Ȼ – ɤɨɦɩɪɟɫɫɨɪɧɚɹ; ȼ – ɛɥɨɤ ɨɱɢɫɬɤɢ ɢ ɨɫɭɲɤɢ 
ɨɬɝɨɧɚ ɫɬɚɛɢɥɢɡɚɰɢɢ; Ƚ – ɛɥɨɤ ɡɚɳɟɥɚɱɢɜɚɧɢɹ ɫɬɚɛɢɥɶɧɨɝɨ ɛɟɧɡɢɧɚ; 

I – ɠɢɪɧɵɣ ɝɚɡ; II – ɧɟɫɬɚɛɢɥɶɧɵɣ ɛɟɧɡɢɧ; III – ɫɭɯɨɣ ɝɚɡ; IV – ɤɨɧɞɟɧɫɚɬ; V – ɩɪɨɩɚɧ-

ɩɪɨɩɢɥɟɧɨɜɚɹ ɮɪɚɤɰɢɹ; VI – ɫɬɚɛɢɥɶɧɵɣ ɛɟɧɡɢɧ; VII – ɛɭɬɚɧ-ɛɭɬɢɥɟɧɨɜɚɹ ɮɪɚɤɰɢɹ 

 

ɋɬɚɛɢɥɶɧɵɣ ɛɟɧɡɢɧ ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ ɬɟɩɥɨɨɛɦɟɧɧɢɤ 7 ɢ ɨɬɞɚɟɬ ɬɟɩɥɨ 
ɧɟɫɬɚɛɢɥɶɧɨɦɭ ɛɟɧɡɢɧɭ ɢ ɫɵɪɶɸ ɩɪɨɩɚɧɨɜɨɣ ɤɨɥɨɧɧɵ. 

Ɉɛɵɱɧɨ ɧɚ ɛɥɨɤɟ ɪɟɤɬɢɮɢɤɚɰɢɢ ɧɟɩɪɟɞɟɥɶɧɵɯ ɝɚɡɨɜ ɩɪɚɤɬɢɤɭɸɬ ɜɵɞɟɥɟɧɢɟ 
ɮɪɚɤɰɢɣ ɋ3 ɢ ɋ4 ɛɟɡ ɢɯ ɩɨɫɥɟɞɭɸɳɟɝɨ ɪɚɡɞɟɥɟɧɢɹ ɧɚ ɩɪɟɞɟɥɶɧɭɸ ɢ ɧɟɩɪɟɞɟɥɶɧɭɸ 
ɱɚɫɬɶ. ȿɫɥɢ ɧɚ ɇɉɁ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɩɪɨɰɟɫɫɵ ɩɨɥɢɦɟɪɢɡɚɰɢɢ ɩɨɥɢɩɪɨɩɢɥɟɧɚ ɢɥɢ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɟɝɨ ɜ ɤɚɱɟɫɬɜɟ ɤɨɦɩɨɧɟɧɬɚ ɫɵɪɶɹ ɚɥɤɢɥɢɪɨɜɚɧɢɹ, ɬɨ ɜ ɧɢɯ 
ɫɨɩɭɬɫɬɜɭɸɳɢɣ ɩɪɨɩɢɥɟɧɭ ɩɪɨɩɚɧ ɧɟ ɨɤɚɡɵɜɚɟɬ ɜɪɟɞɧɨɝɨ ɜɥɢɹɧɢɹ ɧɚ ɢɯ ɩɪɨɜɟɞɟɧɢɟ. 
ɉɨɫɤɨɥɶɤɭ ɩɪɨɩɢɥɟɧ ɧɚɰɟɥɨ ɜɫɬɭɩɚɟɬ ɜ ɪɟɚɤɰɢɸ, ɩɪɨɩɚɧ ɥɟɝɤɨ ɜɵɞɟɥɢɬɶ ɡɚɬɟɦ ɢɡ 
ɩɪɨɞɭɤɬɨɜ. Ɍɨ ɠɟ ɦɨɠɧɨ ɫɤɚɡɚɬɶ ɢ ɨ ɧ–ɛɭɬɚɧɟ. ȿɫɥɢ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ ɫɭɳɟɫɬɜɭɟɬ 
ɭɫɬɚɧɨɜɤɚ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ, ɬɨ ɟɣ ɨɛɵɱɧɨ ɫɨɩɭɬɫɬɜɭɟɬ ɭɫɬɚɧɨɜɤɚ 
ɚɥɤɢɥɢɪɨɜɚɧɢɹ ɨɥɟɮɢɧɨɜ ɢɡɨɛɭɬɚɧɨɦ; ɛɚɥɥɚɫɬɧɨɣ ɮɪɚɤɰɢɟɣ ɜ ɷɬɨɦ ɩɪɨɰɟɫɫɟ ɹɜɥɹɟɬɫɹ 
ɧ-ɛɭɬɚɧ, ɤɨɬɨɪɵɣ ɜɵɞɟɥɹɸɬ ɡɚɬɟɦ ɢɡ ɤɚɬɚɥɢɡɚɬɚ. 
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ȼ ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ ɧɚ ɭɫɬɚɧɨɜɤɟ ɩɨɥɢɦɟɪɢɡɚɰɢɢ ɩɪɨɩɢɥɟɧɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬ 
ɧɚɥɢɱɢɟ ɛɥɨɤɚ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɢɹ ɩɪɨɩɢɥɟɧɚ. 

ɑɢɫɬɨɬɚ ɨɬɛɢɪɚɟɦɨɣ ɮɪɚɤɰɢɢ ∑C3 ɫɨɫɬɚɜɥɹɟɬ 96, ɚ ∑ɋ4 – 97%; ɨɬɛɨɪ ɨɬ 
ɩɨɬɟɧɰɢɚɥɚ – 82 ɢ 95%, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ; ɫɭɯɨɣ ɝɚɡ ɧɚ 90% ɫɨɫɬɨɢɬ ɢɡ ɮɪɚɤɰɢɣ ɋ2-. 

ɋ ɭɫɬɚɧɨɜɨɤ ɛɥɨɤɚ ɪɚɡɞɟɥɟɧɢɹ ɧɟɩɪɟɞɟɥɶɧɵɯ ɝɚɡɨɜ ȺȽɎɍ ɨɬɜɨɞɢɬɫɹ ɫɭɯɨɣ ɝɚɡ, 
ɩɪɨɩɚɧ-ɩɪɨɩɢɥɟɧɨɜɚɹ ɢ ɛɭɬɚɧ-ɛɭɬɢɥɟɧɨɜɚɹ ɮɪɚɤɰɢɢ. ɇɟɩɪɟɞɟɥɶɧɵɟ ɭɝɥɟɜɨɞɨɪɨɞɵ 
(ɨɥɟɮɢɧɵ) ɜ ɧɟɮɬɟɡɚɜɨɞɫɤɢɯ ɝɚɡɚɯ – ɷɬɨ ɷɬɢɥɟɧ, ɩɪɨɩɢɥɟɧ, ɧ– ɛɭɬɢɥɟɧ, ɢɡɨɛɭɬɢɥɟɧ. 

 

Ɍɚɛɥɢɰɚ 2.49 Ɉɩɢɫɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɝɚɡɨɮɪɚɤɰɢɨɧɢɪɭɸɳɟɣ ɭɫɬɚɧɨɜɤɢ 
ɧɟɩɪɟɞɟɥɶɧɵɯ ɝɚɡɨɜ 

№ 
ɷɬɚɩɚ 

ȼɯɨɞɧɨɣ ɩɨɬɨɤ 
ɗɬɚɩ 

ɩɪɨɰɟɫɫɚ 
ȼɵɯɨɞɧɨɣ ɩɨɬɨɤ 

Ɉɫɧɨɜɧɨɟ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɗɦɢɫɫɢɢ 

1.1 

Ƚɚɡ  
Ⱥɛɫɨɪɛɰɢɹ 
ɠɢɪɧɨɝɨ 
ɝɚɡɚ 

ɋɭɯɨɣ ɝɚɡ 

ɋ1-ɋ2 Ɏɪɚɤɰɢɨɧɢɪɭɸɳɢɣ 
ɚɛɫɨɪɛɟɪ 

Ⱥɜɚɪɢɣɧɵɣ 
ɫɛɪɨɫ ɝɚɡɚ 

ɀɢɞɤɢɣ ɨɫɬɚɬɨɤ ɝɚɡɚ 

Ⱥɛɫɨɪɛɟɧɬ Ⱦɟɷɬɚɧɢɡɢɪɨɜɚɧɧɵɣ 
ɩɨɬɨɤ Ƚɨɪɹɱɢɣ ɚɛɫɨɪɛɟɧɬ 

1.2 

Ⱦɟɷɬɚɧɢɡɢɪɨɜɚɧɧɵɣ 
ɩɨɬɨɤ 

Ɋɟɤɬɢɮɢ-
ɤɚɰɢɹ 

ɉɪɨɩɚɧ-
ɩɪɨɩɢɥɟɧɨɜɚɹ 
ɮɪɚɤɰɢɹ Ɋɟɤɬɢɮɢɤɚɰɢɨɧɧɚ

ɹ ɤɨɥɨɧɧɚ Ʉ-1 
Ⱥɜɚɪɢɣɧɵɣ 
ɫɛɪɨɫ ɝɚɡɚ ɉɨɞɨɝɪɟɬɵɣ 

ɞɟɩɪɨɩɚɧɢɡɢɪɨɜɚɧɧɵɣ 
ɩɨɬɨɤ 

Ⱦɟɩɪɨɩɚɧɢɡɢɪɨɜɚɧɧ
ɵɣ ɩɨɬɨɤ 

1.3 

Ⱦɟɩɪɨɩɚɧɢɡɢɪɨɜɚɧɧɵ
ɣ ɩɨɬɨɤ 

Ɋɟɤɬɢɮɢ-
ɤɚɰɢɹ 

Ȼɭɬɚɧ-ɛɭɬɢɥɟɧɨɜɚɹ 
ɮɪɚɤɰɢɹ 

Ɋɟɤɬɢɮɢɤɚɰɢɨɧɧɚ
ɹ ɤɨɥɨɧɧɚ Ʉ-2 

Ⱥɜɚɪɢɣɧɵɣ 
ɫɛɪɨɫ ɝɚɡɚ 

ɇɚɝɪɟɬɵɣ ɚɛɫɨɪɛɟɧɬ 
ɉɟɧɬɚɧ-ɚɦɢɥɟɧɨɜɚɹ 
ɮɪɚɤɰɢɹ 
(ɚɛɫɨɪɛɟɧɬ) 

 

Ɍɚɛɥɢɰɚ 2.50 – Ɉɩɢɫɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɝɚɡɨɮɪɚɤɰɢɨɧɢɪɭɸɳɟɣ ɭɫɬɚɧɨɜɤɢ 

ɩɪɟɞɟɥɶɧɵɯ ɝɚɡɨɜ 

№ 
ɷɬɚɩɚ 

ȼɯɨɞɧɨɣ ɩɨɬɨɤ 
ɗɬɚɩ 

ɩɪɨɰɟɫɫɚ 
ȼɵɯɨɞɧɨɣ ɩɨɬɨɤ 

Ɉɫɧɨɜɧɨɟ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɗɦɢɫɫɢɢ 

1.1 

ɀɢɞɤɚɹ ɱɚɫɬɶ ɫɵɪɶɹ 

Ⱥɛɫɨɪɛɰɢɹ 
ɠɢɪɧɨɝɨ 
ɝɚɡɚ 

ɋɭɯɨɣ ɝɚɡ 

ɋ1-ɋ2 
Ⱥɛɫɨɪɛɰɢɨɧɧɚɹ 
ɤɨɥɨɧɧɚ 

Ⱥɜɚɪɢɣɧɵɣ 
ɫɛɪɨɫ ɝɚɡɚ 

Ƚɚɡɨɨɛɪɚɡɧɚɹ ɱɚɫɬɶ 
ɫɵɪɶɹ 

ɉɨɞɨɝɪɟɬɵɣ 
ɞɟɷɬɚɧɢɡɢɪɨɜɚɧɧɵɣ 
ɩɨɬɨɤ 

Ⱦɟɷɬɚɧɢɡɢɪɨɜɚɧɧɵɣ 
ɩɨɬɨɤ 

1.2 

Ɏɪɚɤɰɢɹ ɝɚɡɚ ɋ3-ɋ5 

Ɋɟɤɬɢɮɢɤɚ
ɰɢɹ 

ɉɪɨɩɚɧɨɜɚɹ 
ɮɪɚɤɰɢɹ 

Ɋɟɤɬɢɮɢɤɚɰɢɨɧɧɚ
ɹ ɤɨɥɨɧɧɚ Ʉ-1 

Ⱥɜɚɪɢɣɧɵɣ 
ɫɛɪɨɫ ɝɚɡɚ ɉɨɞɨɝɪɟɬɵɣ 

ɞɟɩɪɨɩɚɧɢɡɢɪɨɜɚɧɧɵɣ 
ɩɨɬɨɤ 

Ⱦɟɩɪɨɩɚɧɢɡɢɪɨɜɚɧɧ
ɵɣ ɩɨɬɨɤ 

1.3 

Ⱦɟɩɪɨɩɚɧɢɡɢɪɨɜɚɧɧɵɣ 
ɩɨɬɨɤ Ɋɟɤɬɢɮɢɤɚ

ɰɢɹ 

Ȼɭɬɚɧɨɜɚɹ ɮɪɚɤɰɢɹ 
Ɋɟɤɬɢɮɢɤɚɰɢɨɧɧɚ
ɹ ɤɨɥɨɧɧɚ Ʉ-2 

Ⱥɜɚɪɢɣɧɵɣ 
ɫɛɪɨɫ ɝɚɡɚ ɉɨɞɨɝɪɟɬɚɹ ɮɪɚɤɰɢɹ 

ɋ5 

ɉɟɧɬɚɧɨɜɚɹ 
ɮɪɚɤɰɢɹ 
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2.17 Ⱥɥɤɢɥɢɪɨɜɚɧɢɟ 

 

ȼɨ ɜɫɟɦ ɦɢɪɟ ɜɨɡɪɚɫɬɚɸɬ ɬɪɟɛɨɜɚɧɢɹ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ ɨɪɝɚɧɨɜ ɢ 
ɚɜɬɨɦɨɛɢɥɟɫɬɪɨɢɬɟɥɶɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɤ ɧɟɮɬɟɩɟɪɟɪɚɛɨɬɱɢɤɚɦ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ 
ɛɨɥɟɟ ɱɢɫɬɵɯ ɦɨɬɨɪɧɵɯ ɬɨɩɥɢɜ ɫ ɩɨɧɢɠɟɧɧɵɦ ɫɨɞɟɪɠɚɧɢɟɦ ɤɨɦɩɨɧɟɧɬɨɜ, ɤɨɬɨɪɵɟ 
ɬɪɚɞɢɰɢɨɧɧɨ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɨɤɬɚɧɨɜɨɝɨ ɱɢɫɥɚ. ȼ ɷɬɨɦ ɩɥɚɧɟ ɚɥɤɢɥɚɬ 
(ɚɥɤɢɥɛɟɧɡɢɧ) – ɩɪɨɞɭɤɬ ɚɥɤɢɥɢɪɨɜɚɧɢɹ ɢɡɨɛɭɬɚɧɚ ɧɢɡɲɢɦɢ ɨɥɟɮɢɧɚɦɢ – ɹɜɥɹɟɬɫɹ 
ɧɚɢɛɨɥɟɟ ɰɟɧɧɵɦ ɜɵɫɨɤɨɨɤɬɚɧɨɜɵɦ ɤɨɦɩɨɧɟɧɬɨɦ, ɧɟ ɫɨɞɟɪɠɚɳɢɦ ɨɥɟɮɢɧɨɜɵɯ ɢ 
ɚɪɨɦɚɬɢɱɟɫɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ, ɛɟɧɡɨɥɚ ɢ ɫɟɪɵ. 

Ɋɟɚɤɰɢɹ ɚɥɤɢɥɢɪɨɜɚɧɢɹ ɢɡɨɩɚɪɚɮɢɧɨɜɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɨɥɟɮɢɧɚɦɢ ɜ ɨɛɳɟɦ 
ɜɢɞɟ ɨɩɢɫɵɜɚɟɬɫɹ ɭɪɚɜɧɟɧɢɟɦ: 

ɋnH2n+2 + CmH2m  Cn+mH2n+m+2 

ɋɵɪɶɟɦ ɩɪɨɰɟɫɫɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɚɥɤɢɥɛɟɧɡɢɧɚ ɹɜɥɹɟɬɫɹ ɛɭɬɚɧ-ɛɭɬɢɥɟɧɨɜɚɹ 
ɮɪɚɤɰɢɹ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ, ɫɨɞɟɪɠɚɳɚɹ ɜ ɫɜɨɟɦ ɫɨɫɬɚɜɟ ɤɚɤ ɚɥɤɢɥɢɪɭɟɦɵɣ 
ɤɨɦɩɨɧɟɧɬ – ɢɡɨɛɭɬɚɧ, ɬɚɤ ɢ ɚɥɤɢɥɢɪɭɸɳɢɟ ɚɝɟɧɬɵ – ɬɪɚɧɫ ɛɭɬɟɧ-2, ɰɢɫ ɛɭɬɟɧ-2, ɛɭɬɟɧ-1 

ɢ ɢɡɨɛɭɬɟɧ. 
Ɉɫɧɨɜɧɵɦ ɪɚɡɪɚɛɨɬɱɢɤɨɦ ɬɟɯɧɨɥɨɝɢɢ ɫɟɪɧɨɤɢɫɥɨɬɧɨɝɨ ɚɥɤɢɥɢɪɨɜɚɧɢɹ ɜ ɊɎ 

ɹɜɥɹɟɬɫɹ ɁȺɈ Ƚɪɨɡɧɟɧɫɤɢɣ ɧɟɮɬɹɧɨɣ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ ɢɧɫɬɢɬɭɬ (ɁȺɈ 
Ƚɪɨɡɇɂɂ) ɢ ɂɇɏɋ ɊȺɇ, ɩɪɨɟɤɬɧɚɹ ɨɪɝɚɧɢɡɚɰɢɹ – ɈȺɈ ȼɇɂɉɂɇɟɮɬɶ. ȼ Ɋɨɫɫɢɢ 
ɨɬɫɭɬɫɬɜɭɸɬ ɨɪɝɚɧɢɡɚɰɢɢ, ɨɫɭɳɟɫɬɜɥɹɸɳɢɟ ɇɂɊ ɜ ɨɛɥɚɫɬɢ ɮɬɨɪɢɫɬɨɜɨɞɨɪɨɞɧɨɝɨ 
ɚɥɤɢɥɢɪɨɜɚɧɢɹ. ɋɥɟɞɭɟɬ, ɨɞɧɚɤɨ, ɨɬɦɟɬɢɬɶ, ɱɬɨ ɜ 2011-2016 ɝ. ɧɚ «Ʉɫɬɨɜɫɤɨɦ 
ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɦ ɡɚɜɨɞɟ ɅɍɄɈɃɅ-ɇɢɠɟɝɨɪɨɞɧɟɮɬɟɨɪɝ-ɫɢɧɬɟɡ, ɇɈɊɋɂ», ɝ. 
Ʉɫɬɨɜɨ ɛɵɥɢ ɜɜɟɞɟɧɵ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɞɜɟ ɭɫɬɚɧɨɜɤɢ ɮɬɨɪɢɫɬɨɜɨɞɨɪɨɞɧɨɝɨ 
ɚɥɤɢɥɢɪɨɜɚɧɢɹ ɩɨ ɥɢɰɟɧɡɢɢ UOP. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ Ɋɨɫɫɢɢ ɷɤɫɩɥɭɚɬɢɪɭɟɬɫɹ 7 ɭɫɬɚɧɨɜɨɤ ɚɥɤɢɥɢɪɨɜɚɧɢɹ 
ɢɡɨɛɭɬɚɧɚ ɨɥɟɮɢɧɚɦɢ (ɬɚɛɥɢɰɚ 2.51). 

ɋɭɦɦɚɪɧɨ ɩɪɨɟɤɬɧɚɹ ɦɨɳɧɨɫɬɶ ɭɫɬɚɧɨɜɨɤ ɩɨ ɚɥɤɢɥɚɬɭ ɫɨɫɬɚɜɥɹɟɬ 2110 ɬɵɫ.ɬ/ɝɨɞ. 
 

Ɍɚɛɥɢɰɚ 2.51 – ɍɫɬɚɧɨɜɤɢ ɚɥɤɢɥɢɪɨɜɚɧɢɹ ɜ ɊɎ 

№ Ɇɟɫɬɨɩɨɥɨɠɟɧɢɟ Ɍɢɩ ɭɫɬɚɧɨɜɤɢ, ɥɢɰɟɧɡɢɚɪ 
ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɨ 

ɚɥɤɢɥɚɬɭ, ɬɵɫ.ɬ/ɝɨɞ 

1 ɇɢɠɧɢɣ ɇɨɜɝɨɪɨɞ 
2 ɭɫɬɚɧɨɜɤɢ ɍɉȻɄȺ (ɍɫɬɚɧɨɜɤɚ 
ɩɨɥɭɱɟɧɢɹ ɛɟɧɡɢɧɨɜ ɤɢɫɥɨɬɧɵɦ 
ɚɥɤɢɥɢɪɨɜɚɧɢɟɦ), UOP 

700 

2 Ɋɹɡɚɧɶ Ʉɚɫɤɚɞɧɵɣ, EMRE, «Ʉɟɥɥɨɝ»  460 

3 ɍɮɚ 25-4/2, ɋɬɪɚɬɤɨ DuPont 450 

4 Ɉɦɫɤ 
25-12, ɁȺɈ Ƚɪɨɡɇɂɂ, ɋɬɪɚɬɤɨ DuPont, 
Ɍɟɤɧɢɩ 

300 

5 əɪɨɫɥɚɜɥɶ 
25-7 (ɤɚɫɤɚɞɧɵɣ), ɁȺɈ Ƚɪɨɡɇɂɂ + 
ɫɬɪɭɣɧɵɣ ɪɟɚɤɬɨɪ («ɝɪɭɩɩɚ ɊȺɇ») 100 

6 ɋɚɦɚɪɚ 24-36, Ȼɚɞɠɟɪ, ɁȺɈ Ƚɪɨɡɇɂɂ, 100 

 ɂɌɈȽɈ:  2110 
 

ɋɟɪɧɚɹ ɤɢɫɥɨɬɚ ɤɨɧɰɟɧɬɪɚɰɢɣ 96 ɢɥɢ 98% ɹɜɥɹɟɬɫɹ ɩɪɟɤɪɚɫɧɵɦ ɤɚɬɚɥɢɡɚɬɨɪɨɦ 
ɪɟɚɤɰɢɢ ɚɥɤɢɥɢɪɨɜɚɧɢɹ ɢɡɨɩɚɪɚɮɢɧɨɜɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɨɥɟɮɢɧɚɦɢ ɋ3-ɋ4. 

ɇɚ ɪɢɫɭɧɤɟ 2.70 ɩɪɢɜɟɞɟɧɚ ɫɯɟɦɚ ɜɡɚɢɦɨɫɜɹɡɢ ɦɟɠɞɭ ɨɬɞɟɥɶɧɵɦɢ ɫɬɚɞɢɹɦɢ 
ɩɪɨɰɟɫɫɚ ɫɟɪɧɨɤɢɫɥɨɬɧɨɝɨ ɚɥɤɢɥɢɪɨɜɚɧɢɹ. 
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Ɋɢɫɭɧɨɤ 2.70 – ɋɯɟɦɚ ɜɡɚɢɦɨɫɜɹɡɢ ɦɟɠɞɭ ɨɬɞɟɥɶɧɵɦɢ ɫɬɚɞɢɹɦɢ ɩɪɨɰɟɫɫɚ 

ɚɥɤɢɥɢɪɨɜɚɧɢɹ 

 

ȼ ɬɚɛɥɢɰɟ 2.52 ɞɚɧɨ ɨɩɢɫɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɚɥɤɢɥɢɪɨɜɚɧɢɹ (ɫ 
ɭɤɚɡɚɧɢɟɦ ɩɨɞɩɪɨɰɟɫɫɨɜ). 

 

Ɍɚɛɥɢɰɚ 2.52 – Ɉɩɢɫɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɫɟɪɧɨɤɢɫɥɨɬɧɨɝɨ ɚɥɤɢɥɢɪɨɜɚɧɢɹ 
(ɫ ɭɤɚɡɚɧɢɟɦ ɩɨɞɩɪɨɰɟɫɫɨɜ) 

№ 
ɷɬɚɩɚ 

ɗɬɚɩ 
ɩɨɞɩɪɨɰɟɫɫɚ 

ȼɯɨɞɧɨɣ 
ɩɨɬɨɤ 

ȼɵɯɨɞɧɨɣ 
ɩɨɬɨɤ 

Ɉɫɧɨɜɧɨɟ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɗɦɢɫɫɢɢ 

1 

Ȼɥɨɤ 
ɪɟɚɤɬɨɪɧɵɣ 

Ȼɭɬɚɧ-
ɛɭɬɢɥɟɧɨɜɚɹ 
ɮɪɚɤɰɢɹ, 
ɢɡɨɛɭɬɚɧ 
ɫɜɟɠɢɣ, 
ɢɡɨɛɭɬɚɧ 
ɪɟɰɢɤɥ, ɤɢɫɥɨɬɚ  

Ⱥɥɤɢɥɛɟɧɡɢɧ, 
ɢɡɨɛɭɬɚɧ 
ɪɟɰɢɤɥ, 
ɤɢɫɥɨɬɚ, 
ɚɥɤɢɥɫɭɥɶɮɚɬɵ 

Ɋ-ɪ ɚɥɤɢɥɢɪɨɜɚɧɢɹ, 
ɨɬɫɬɨɣɧɢɤ ɞɥɹ 
ɪɚɡɞɟɥɟɧɢɹ 
ɷɦɭɥɶɫɢɢ ɤɢɫɥɨɬɚ-
ɭɝɥɟɜɨɞɨɪɨɞɵ 

Ɉɬɪɚɛɨɬɚɧ-
ɧɚɹ ɤɢɫɥɨɬɚ 

2 

Ȼɥɨɤ 
ɨɯɥɚɠɞɟɧɢɹ 

ɂɡɨɛɭɬɚɧ, 
ɩɪɨɩɚɧ, ɧ-
ɛɭɬɚɧ 

ɂɡɨɛɭɬɚɧ, 
ɩɪɨɩɚɧ, 
ɧ-ɛɭɬɚɧ 

Ʉɨɦɩɪɟɫɫɨɪ 
ɭɝɥɟɜɨɞɨɪɨɞɧɵɣ, 
ɫɟɩɚɪɚɬɨɪɵ, 
ɤɨɥɨɧɧɚ 
ɪɟɤɬɢɮɢɤɚɰɢɨɧɧɚɹ 
ɩɪɨɩɚɧɚɹ 

ɉɪɨɩɚɧ 

3 Ȼɥɨɤ ɤɢɫɥɨɬɧɨɣ 
ɨɱɢɫɬɤɢ 
ɩɪɨɞɭɤɬɨɜ 
ɪɟɚɤɰɢɢ ɨɬ 
ɚɥɤɢɥɫɭɥɶɮɚɬɨɜ 

Ⱥɥɤɢɥɛɟɧɡɢɧ, 
ɢ-ɛɭɬɚɧ 
ɪɟɰɢɤɥ, 
ɤɢɫɥɨɬɚ, 
ɚɥɤɢɥɫɭɥɶɮɚɬ 

Ⱥɥɤɢɥɛɟɧɡɢɧ, 
ɢɡɨɛɭɬɚɧ 
ɪɟɰɢɤɥ, 
ɤɢɫɥɨɬɚ 

ȿɦɤɨɫɬɶ ɞɥɹ 
ɤɢɫɥɨɬɧɨɣ 
ɩɪɨɦɵɜɤɢ 

ɧɟɬ 

4 Ȼɥɨɤ ɳɟɥɨɱɧɨɣ 
ɨɱɢɫɬɤɢ 
ɩɪɨɞɭɤɬɨɜ 
ɪɟɚɤɰɢɢ ɨɬ 
ɫɥɟɞɨɜ ɤɢɫɥɨɬɵ 

Ⱥɥɤɢɥɛɟɧɡɢɧ, 
ɢ-ɛɭɬɚɧ 
ɪɟɰɢɤɥ, ɫɥɟɞɵ 
ɤ-ɬɵ, ɳɟɥɨɱɶ, 
ɜɨɞɚ  

Ⱥɥɤɢɥɛɟɧɡɢɧ, 
ɢɡɨɛɭɬɚɧ 
ɪɟɰɢɤɥ 

ȿɦɤɨɫɬɢ ɞɥɹ 
ɨɛɪɚɛɨɬɤɢ 
ɳɟɥɨɱɶɸ ɢ ɜɨɞɧɨɣ 
ɩɪɨɦɵɜɤɢ 

Ɉɬɪɚɛɨɬɚɧ-
ɧɚɹ 
ɳɟɥɨɱɧɚɹ 
ɜɨɞɚ 

5 Ȼɥɨɤ 
ɪɚɡɞɟɥɟɧɢɹ 
ɩɪɨɞɭɤɬɨɜ 
ɪɟɚɤɰɢɢ 

Ⱥɥɤɢɥɛɟɧɡɢɧ, 
ɢɡɨɛɭɬɚɧ 
ɪɟɰɢɤɥ 

Ⱥɥɤɢɥɛɟɧɡɢɧ, 
ɢɡɨɛɭɬɚɧ 
ɪɟɰɢɤɥ, ɧ-
ɛɭɬɚɧ 

Ɋɟɤɬɢɮɢɤɚɰɢɨɧɧɚɹ 
ɤɨɥɨɧɧɚ 

ɧɟɬ 
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Ɇɚɬɟɪɢɚɥɶɧɵɣ ɛɚɥɚɧɫ ɩɪɨɰɟɫɫɚ ɚɥɤɢɥɢɪɨɜɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧ ɧɢɠɟ [% ɦɚc.]: 
ɉɨɫɬɭɩɢɥɨ 

Ȼɭɬɚɧ-ɛɭɬɢɥɟɧɨɜɚɹ ɮɪɚɤɰɢɹ   67,0 

ɂɡɨɛɭɬɚɧɨɜɚɹ ɮɪɚɤɰɢɹ    33,0 

ɂɬɨɝɨ       100,00 

ɉɨɥɭɱɟɧɨ 

Ⱥɥɤɢɥɚɬ      96,7 

ɍɝɥɟɜɨɞɨɪɨɞɧɵɣ ɝɚɡ (ɩɪɨɩɚɧɨɜɚɹ ɩɪɨɞɭɜɤɚ)  1,5 

ɧ-Ȼɭɬɚɧ       1,5 

ɉɨɥɢɦɟɪ      0,3 

ɂɬɨɝɨ       100,00 

 

Ⱥɥɤɢɥɚɬ ɩɨɥɭɱɚɸɬ ɫ ɜɵɫɨɤɨɣ ɨɤɬɚɧɨɜɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ. Ɉɤɬɚɧɨɜɨɟ ɱɢɫɥɨ 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ 95 ɩɨ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɦɭ ɦɟɬɨɞɭ ɢ 92 – ɩɨ ɦɨɬɨɪɧɨɦɭ ɦɟɬɨɞɭ. 

 

2.18 ɍɫɬɚɧɨɜɤɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɨɤɫɢɝɟɧɚɬɨɜ 

 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ ɤɚɱɟɫɬɜɟ ɜɵɫɨɤɨɨɤɬɚɧɨɜɵɯ ɤɢɫɥɨɪɨɞɫɨɞɟɪɠɚɳɢɯ ɞɨɛɚɜɨɤ ɤ 
ɚɜɬɨɦɨɛɢɥɶɧɵɦ ɛɟɧɡɢɧɚɦ ɩɨɥɭɱɢɥɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɫɥɟɞɭɸɳɢɟ ɷɮɢɪɵ: ɦɟɬɢɥ-ɬɪɟɬ-

ɛɭɬɢɥɨɜɵɣ, ɷɬɢɥ-ɬɪɟɬ-ɛɭɬɢɥɨɜɵɣ ɢ ɬɪɟɬ-ɚɦɢɥ-ɦɟɬɢɥɨɜɵɣ ɷɮɢɪɵ. ɗɬɢ ɷɮɢɪɵ ɜ 
ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɩɨɥɭɱɚɸɬ ɩɨ ɪɟɚɤɰɢɢ ɷɬɟɪɢɮɢɤɚɰɢɢ ɨɥɟɮɢɧɨɜ ɫ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ 
ɫɩɢɪɬɚɦɢ. ɉɨɞɪɨɛɧɨ ɬɟɯɧɨɥɨɝɢɢ ɩɨɥɭɱɟɧɢɹ ɷɬɢɯ ɜɟɳɟɫɬɜ ɨɩɢɫɚɧɵ ɜ ɂɌɋ 18-2016 

«ɉɪɨɢɡɜɨɞɫɬɜɨ ɨɫɧɨɜɧɵɯ ɨɪɝɚɧɢɱɟɫɤɢɯ ɯɢɦɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ» (ɪɚɡɞɟɥɵ 4.5 ɢ 4.6). 
 

2.19 ɉɟɪɟɪɚɛɨɬɤɚ ɫɟɪɨɜɨɞɨɪɨɞɚ 

 

ɋɟɪɨɜɨɞɨɪɨɞ, ɜɵɞɟɥɹɟɦɵɣ ɢɡ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɝɚɡɨɜ ɬɟɪɦɨɝɢɞɪɨɤɚɬɚɥɢɬɢɱɟɫɤɢɯ 
ɩɪɨɰɟɫɫɨɜ ɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɢ, ɨɛɵɱɧɨ ɩɟɪɟɪɚɛɚɬɵɜɚɸɬ ɧɚ ɡɚɜɨɞɚɯ ɜ ɷɥɟɦɟɧɬɧɭɸ ɫɟɪɭ. 

ɏɢɦɢɡɦ ɢ ɭɩɪɚɜɥɟɧɢɟ ɩɪɨɰɟɫɫɨɦ 

ɋɚɦɵɦ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ ɩɪɨɦɵɲɥɟɧɧɵɦ ɫɩɨɫɨɛɨɦ ɩɨɥɭɱɟɧɢɹ ɫɟɪɵ ɢɡ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɢ ɩɪɢɪɨɞɧɵɯ ɝɚɡɨɜ ɫɱɢɬɚɟɬɫɹ ɩɪɨɰɟɫɫ Ʉɥɚɭɫɚ, ɨɫɭɳɟɫɬɜɥɹɟɦɵɣ ɜ ɞɜɟ 
ɫɬɚɞɢɢ. 

1. Ɍɟɪɦɢɱɟɫɤɚɹ ɫɬɚɞɢɹ – ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɨɟ ɫɠɢɝɚɧɢɟ ɫɟɪɨɜɨɞɨɪɨɞɚ ɜ 
ɬɨɩɨɱɧɨɣ ɱɚɫɬɢ ɪɟɚɤɬɨɪɚ ɩɪɢ ɩɨɞɚɱɟ ɫɬɟɯɢɨɦɟɬɪɢɱɟɫɤɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɜɨɡɞɭɯɚ. ȼ ɯɨɞɟ 
ɪɟɚɤɰɢɣ 

H2S+3/2O2→SO2+H2O+Q 

2H2S+SO2→3\2S2+H2O+Q 

ɜɵɞɟɥɹɟɬɫɹ ɡɧɚɱɢɬɟɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɬɟɩɥɨɬɵ, ɤɨɬɨɪɨɟ ɧɟɨɛɯɨɞɢɦɨ 
ɭɬɢɥɢɡɢɪɨɜɚɬɶ ɩɟɪɟɞ ɜɬɨɪɨɣ ɫɬɚɞɢɟɣ ɩɪɨɰɟɫɫɚ, ɢ ɪɚɫɯɨɞɭɟɬɫɹ ɞɨ 70 % ɫɟɪɨɜɨɞɨɪɨɞɚ. 

2. Ʉɚɬɚɥɢɬɢɱɟɫɤɚɹ ɫɬɚɞɢɹ, ɩɪɨɜɨɞɢɦɚɹ ɧɚ ɚɤɬɢɜɧɨɦ ɨɤɫɢɞɟ ɚɥɸɦɢɧɢɹ ɩɪɢ 
200-300 ɨɋ ɜ ɞɜɟ ɫɬɭɩɟɧɢ, ɩɨɡɜɨɥɹɟɬ ɞɨɜɟɫɬɢ ɤɨɧɜɟɪɫɢɸ ɫɟɪɨɜɨɞɨɪɨɞɚ ɞɨ 95 %: 

 

2H2S+SO2→3\6S6+2H2O 

2H2S+SO2→3\8S8+2H2O 

Ʉɪɨɦɟ ɨɤɫɢɞɚ ɚɥɸɦɢɧɢɹ, ɛɨɤɫɢɬɨɜ, ɜ ɤɚɱɟɫɬɜɟ ɤɚɬɚɥɢɡɚɬɨɪɚ ɢɫɩɨɥɶɡɭɸɬ ɞɢɨɤɫɢɞ 
ɬɢɬɚɧɚ. 
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ȼ ɯɨɞɟ ɩɪɨɰɟɫɫɚ Ʉɥɚɭɫɚ ɨɛɪɚɡɭɸɬɫɹ ɬɪɢ ɦɨɞɢɮɢɤɚɰɢɢ ɫɟɪɵ – S2, S6 ɢ S8. 

ɀɢɞɤɚɹ ɫɟɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɨɫɧɨɜɧɨɦ ɦɨɞɢɮɢɤɚɰɢɟɣ S8. 

ɇɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɨɰɟɫɫɚ ɜɥɢɹɸɬ ɫɨɫɬɚɜ ɤɢɫɥɨɝɨ ɝɚɡɚ, ɬɟɦɩɟɪɚɬɭɪɚ ɩɪɨɰɟɫɫɚ, 
ɞɚɜɥɟɧɢɟ, ɜɪɟɦɹ ɤɨɧɬɚɤɬɚ, ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɤɚɬɚɥɢɡɚɬɨɪɨɜ ɢ ɪɚɛɨɬɵ ɤɨɧɞɟɧɫɚɬɨɪɨɜ 
ɫɟɪɵ. 

Ɍɚɤ, ɞɥɹ ɭɫɬɨɣɱɢɜɨɝɨ ɝɨɪɟɧɢɹ ɤɢɫɥɨɝɨ ɝɚɡɚ ɫ ɫɨɞɟɪɠɚɧɢɟɦ ɫɟɪɨɜɨɞɨɪɨɞɚ ɦɟɧɟɟ 
50 % (ɨɛ.) ɧɟɨɛɯɨɞɢɦɵ ɫɩɟɰɢɚɥɶɧɵɟ ɦɟɪɵ (ɟɝɨ ɩɨɞɨɝɪɟɜ, ɨɛɨɝɚɳɟɧɢɟ ɜɨɡɞɭɯɚ 
ɤɢɫɥɨɪɨɞɨɦ ɢ ɬ.ɩ.). ɂɡɛɵɬɨɤ ɋɈ2, ɛɨɥɟɟ 30 % (ɨɛ.), ɬɚɤɠɟ ɞɟɫɬɚɛɢɥɢɡɢɪɭɟɬ ɝɨɪɟɧɢɟ 
ɝɚɡɚ, ɭɜɟɥɢɱɢɜɚɟɬ ɪɚɫɯɨɞ ɬɟɩɥɨɬɵ ɧɚ ɟɝɨ ɧɚɝɪɟɜ ɢ ɫɩɨɫɨɛɫɬɜɭɟɬ ɨɛɪɚɡɨɜɚɧɢɸ 
ɫɟɪɨɭɝɥɟɪɨɞɚ (CS2) ɢ ɫɭɥɶɮɨɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ (ɋɈS). ɉɪɢ ɫɨɞɟɪɠɚɧɢɢ ɜ ɝɚɡɟ 
ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɛɨɥɟɟ 5 % (ɨɛ.) ɢɧɬɟɧɫɢɜɧɨ ɨɛɪɚɡɭɸɬɫɹ ɫɦɨɥɚ ɢ ɫɚɠɚ, ɩɨɪɬɹɳɢɟ ɰɜɟɬ ɢ 
ɤɚɱɟɫɬɜɨ ɫɟɪɵ. Ⱦɨɩɭɫɬɢɦɨɟ ɫɨɞɟɪɠɚɧɢɟ ɩɚɪɨɜ ɜɨɞɵ ɜ ɝɚɡɟ – ɞɨ 5% (ɨɛ.). 

Ɉɩɬɢɦɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ, ɫɩɨɫɨɛɫɬɜɭɸɳɚɹ ɦɚɤɫɢɦɚɥɶɧɨɣ ɫɬɟɩɟɧɢ ɤɨɧɜɟɪɫɢɢ 
ɧɚ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɭɩɟɧɢ – 1100-1300 oC. ɇɚ ɤɚɬɚɥɢɬɢɱɟɫɤɨɣ ɫɬɭɩɟɧɢ ɢɦɟɟɬ ɦɟɫɬɨ 
ɨɛɪɚɬɧɚɹ ɡɚɜɢɫɢɦɨɫɬɶ ɫɬɟɩɟɧɢ ɤɨɧɜɟɪɫɢɢ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ: ɤɨɧɜɟɪɫɢɹ ɩɨɜɵɲɚɟɬɫɹ ɫ 
ɩɨɧɢɠɟɧɢɟɦ ɬɟɦɩɟɪɚɬɭɪɵ; ɧɢɠɧɢɣ ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɩɪɟɞɟɥ ɨɝɪɚɧɢɱɟɧ ɬɨɱɤɨɣ ɪɨɫɵ 
ɫɟɪɵ (118 ɨɋ). ɇɚ ɩɪɚɤɬɢɤɟ ɫ ɰɟɥɶɸ ɢɫɤɥɸɱɟɧɢɹ ɤɨɧɞɟɧɫɚɰɢɢ ɫɟɪɵ ɜ ɩɨɪɚɯ 
ɤɚɬɚɥɢɡɚɬɨɪɚ ɬɟɦɩɟɪɚɬɭɪɭ ɤɚɬɚɥɢɬɢɱɟɫɤɨɣ ɫɬɭɩɟɧɢ ɩɪɨɰɟɫɫɚ ɩɨɞɞɟɪɠɢɜɚɸɬ ɧɚ 
ɭɪɨɜɧɟ 210-220 ɨɋ. 

ɇɚ ɤɚɠɞɨɣ ɢɡ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ ɫɬɭɩɟɧɟɣ ɩɪɨɰɟɫɫɚ ɜɥɢɹɧɢɟ ɞɚɜɥɟɧɢɹ ɞɪɭɝɨɟ: 
ɧɚ ɬɟɪɦɢɱɟɫɤɨɣ ɫɧɢɠɟɧɢɟ ɞɚɜɥɟɧɢɹ ɩɨɜɵɲɚɟɬ ɫɬɟɩɟɧɶ ɤɨɧɜɟɪɫɢɢ ɫɟɪɨɜɨɞɨɪɨɞɚ ɜ ɫɟɪɭ, 
ɚ ɧɚ ɤɚɬɚɥɢɬɢɱɟɫɤɨɣ – ɧɚɨɛɨɪɨɬ. ɇɚ ɫɨɜɪɟɦɟɧɧɵɯ ɭɫɬɚɧɨɜɤɚɯ ɞɚɜɥɟɧɢɟ ɩɨɞɞɟɪɠɢɜɚɸɬ 
ɧɚ ɭɪɨɜɧɟ 0,12-0,17 Ɇɩɚ. 

ɉɨɜɵɲɟɧɢɟ ɜɪɟɦɟɧɢ ɤɨɧɬɚɤɬɚ ɭɜɟɥɢɱɢɜɚɟɬ ɜɵɯɨɞ ɫɟɪɵ ɧɚ ɨɛɟɢɯ ɫɬɭɩɟɧɹɯ 
ɩɪɨɰɟɫɫɚ. 

ɗɮɮɟɤɬɢɜɧɨ ɪɚɛɨɬɚɸɳɢɟ ɤɨɧɞɟɧɫɚɬɨɪɵ-ɤɨɚɝɭɥɹɬɨɪɵ ɫɧɢɠɚɸɬ ɩɨɬɟɪɢ ɫɟɪɵ ɫ 
ɯɜɨɫɬɨɜɵɦɢ ɝɚɡɚɦɢ, ɱɬɨ ɫɩɨɫɨɛɫɬɜɭɟɬ ɪɨɫɬɭ ɤɨɧɜɟɪɫɢɢ. 

Ⱥɤɬɢɜɧɨɫɬɶ ɤɚɬɚɥɢɡɚɬɨɪɚ, ɟɝɨ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɫɭɥɶɮɚɬɚɰɢɢ ɢ ɫɩɨɫɨɛɧɨɫɬɶ 
ɭɫɤɨɪɹɬɶ ɪɟɚɤɰɢɢ ɝɢɞɪɨɥɢɡɚ COS ɢ ɋS2 ɬɚɤɠɟ ɨɩɪɟɞɟɥɹɸɬ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɨɰɟɫɫɚ. 
ɇɚ ɭɫɬɚɧɨɜɤɚɯ ɢɫɩɨɥɶɡɭɸɬ Al2O3 ɫɨ ɫɪɟɞɧɢɦ ɫɪɨɤɨɦ ɫɥɭɠɛɵ 4 ɝɨɞɚ. 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ. ɉɪɢ ɤɨɧɰɟɧɬɪɚɰɢɢ ɫɟɪɨɜɨɞɨɪɨɞɚ ɜ ɤɢɫɥɨɦ ɝɚɡɟ ɜɵɲɟ 
50 % (ɨɛ.) ɢɫɩɨɥɶɡɭɸɬ ɩɪɹɦɨɬɨɱɧɵɣ ɩɪɨɰɟɫɫ Ʉɥɚɭɫɚ – ɩɥɚɦɟɧɧɵɣ ɫɩɨɫɨɛ. ɉɨ ɷɬɨɦɭ 
ɫɩɨɫɨɛɭ ɜɟɫɶ ɤɢɫɥɵɣ ɝɚɡ ɩɨɞɚɟɬɫɹ ɧɚ ɫɠɢɝɚɧɢɟ ɜ ɩɟɱɶ-ɪɟɚɤɬɨɪ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɭɩɟɧɢ 
ɭɫɬɚɧɨɜɤɢ Ʉɥɚɭɫɚ, ɜɵɩɨɥɧɟɧɧɭɸ ɜ ɨɞɧɨɦ ɤɨɪɩɭɫɟ ɫ ɤɨɬɥɨɦ-ɭɬɢɥɢɡɚɬɨɪɨɦ. ȼ ɬɨɩɤɟ ɩɟɱɢ-

ɪɟɚɤɬɨɪɚ ɬɟɦɩɟɪɚɬɭɪɚ ɞɨɫɬɢɝɚɟɬ 1100-1300 ɨɋ, ɢ ɜɵɯɨɞ ɫɟɪɵ – 70-75 %. Ⱦɚɥɶɧɟɣɲɟɟ 
ɩɪɟɜɪɚɳɟɧɢɟ ɫɟɪɨɜɨɞɨɪɨɞɚ ɜ ɫɟɪɭ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɞɜɟ-ɬɪɢ ɫɬɭɩɟɧɢ ɧɚ 
ɤɚɬɚɥɢɡɚɬɨɪɚɯ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 220-260 ɨɋ. ɉɨɫɥɟ ɤɚɠɞɨɣ ɫɬɭɩɟɧɢ ɩɚɪɵ 
ɨɛɪɚɡɨɜɚɜɲɟɣɫɹ ɫɟɪɵ ɤɨɧɞɟɧɫɢɪɭɸɬɫɹ ɜ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɤɨɧɞɟɧɫɚɬɨɪɚɯ. Ɍɟɩɥɨɬɚ, 
ɜɵɞɟɥɹɸɳɚɹɫɹ ɩɪɢ ɝɨɪɟɧɢɢ ɫɟɪɨɜɨɞɨɪɨɞɚ ɢ ɤɨɧɞɟɧɫɚɰɢɢ ɩɚɪɨɜ ɫɟɪɵ, ɢɫɩɨɥɶɡɭɟɬɫɹ 
ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɩɚɪɚ ɫɪɟɞɧɟɝɨ ɢ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ. ȼɵɯɨɞ ɫɟɪɵ ɜ ɷɬɨɦ ɩɪɨɰɟɫɫɟ 
ɞɨɫɬɢɝɚɟɬ 96–97 %. 

ɍɫɬɚɧɨɜɤɚ ɩɪɹɦɨɬɨɱɧɨɝɨ ɩɪɨɰɟɫɫɚ Ʉɥɚɭɫɚ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɫɬɭɩɟɧɟɣ ɩɨɥɭɱɟɧɢɹ 
ɫɟɪɵ – ɬɟɪɦɢɱɟɫɤɨɣ ɢ ɤɚɬɚɥɢɬɢɱɟɫɤɨɣ. 
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Ɋɢɫɭɧɨɤ 2.71 – Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɩɪɨɰɟɫɫɚ Ʉɥɚɭɫɚ: 

1 – ɫɟɩɚɪɚɬɨɪ; 2 – ɛɚɪɚɛɚɧ ɩɟɪɜɨɝɨ ɤɨɬɥɚ; 3,4 – ɤɚɬɚɥɢɬɢɱɟɫɤɢɟ ɪɟɚɤɬɨɪɵ ɩɟɪɜɨɣ ɢ 
ɜɬɨɪɨɣ ɫɬɭɩɟɧɟɣ; 5 – ɩɟɱɶ-ɪɟɚɤɬɨɪ; 6,7 – ɩɟɱɢ ɩɨɞɨɝɪɟɜɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɝɚɡɚ;  

8 – ɩɟɱɶ ɞɨɠɢɝɚ ɢ ɞɵɦɨɜɚɹ ɬɪɭɛɚ; 9 – ɭɫɬɚɧɨɜɤɚ ɞɨɨɱɢɫɬɤɢ ɯɜɨɫɬɨɜɵɯ ɝɚɡɨɜ;  
10 – ɷɤɨɧɨɦɚɣɡɟɪ; 11 – ɫɟɪɧɚɹ ɹɦɚ; 12,13,15 – ɤɨɚɝɭɥɹɬɨɪɵ ɫɟɪɵ; 14,16 – ɤɨɧɞɟɧɫɚɬɨɪɵ 

ɫɟɪɵ; 17 – ɜɨɡɞɭɯɨɞɭɜɤɚ; 18 – ɟɦɤɨɫɬɶ ɝɨɪɹɱɟɣ ɜɨɞɵ; 19 – ɧɚɫɨɫ 

 

Ʉɢɫɥɵɣ ɝɚɡ ɫɠɢɝɚɟɬɫɹ ɜ ɩɟɱɢ-ɪɟɚɤɬɨɪɟ 5, ɩɪɢɱɟɦ ɤɢɫɥɨɪɨɞ ɜɨɡɞɭɯɚ ɩɨɞɚɟɬɫɹ ɜ 
ɬɨɩɤɭ ɜ ɤɨɥɢɱɟɫɬɜɟ, ɧɟɨɛɯɨɞɢɦɨɦ ɞɥɹ ɩɪɨɬɟɤɚɧɢɹ ɨɤɢɫɥɟɧɢɹ ɫɟɪɨɜɨɞɨɪɨɞɚ ɞɨ ɫɟɪɵ. 

ɇɚ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɭɩɟɧɢ ɭɫɬɚɧɨɜɨɤ Ʉɥɚɭɫɚ ɩɪɢɦɟɧɹɸɬ ɰɢɥɢɧɞɪɢɱɟɫɤɢɟ ɪɟɚɤɬɨɪɵ, 
ɫɨɫɬɨɹɳɢɟ ɢɡ ɬɨɩɨɱɧɨɣ ɤɚɦɟɪɵ ɢ ɬɪɭɛɱɚɬɨɝɨ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ. ȼ ɬɨɪɰɟɜɨɣ ɱɚɫɬɢ 
ɬɨɩɨɱɧɨɣ ɤɚɦɟɪɵ ɪɚɫɩɨɥɨɠɟɧɵ ɝɨɪɟɥɨɱɧɵɟ ɭɫɬɪɨɣɫɬɜɚ. Ɉɫɧɨɜɧɚɹ ɱɚɫɬɶ 
ɫɟɪɨɜɨɞɨɪɨɞɧɨɝɨ ɝɚɡɚ ɢ ɜɨɡɞɭɯɚ ɨɛɵɱɧɨ ɩɨɞɚɟɬɫɹ ɩɨ ɬɚɧɝɟɧɰɢɚɥɶɧɵɦ ɤɚɧɚɥɚɦ. ȼ ɡɨɧɟ 
ɫɦɟɲɟɧɢɹ ɝɨɪɟɧɢɟ ɩɪɨɢɫɯɨɞɢɬ ɜ ɡɚɤɪɭɱɟɧɧɨɦ ɩɨɬɨɤɟ. ɉɪɨɯɨɞɹ ɪɟɲɟɬɤɭ ɢɡ 
ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɜ ɲɚɯɦɚɬɧɨɦ ɩɨɪɹɞɤɟ ɨɝɧɟɭɩɨɪɧɨɝɨ ɤɢɪɩɢɱɚ, ɩɪɨɞɭɤɬɵ ɫɝɨɪɚɧɢɹ 
ɩɨɫɬɭɩɚɸɬ ɜ ɨɫɧɨɜɧɨɣ ɬɨɩɨɱɧɵɣ ɨɛɴɟɦ ɬɚɤɠɟ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɮɨɪɦɵ, ɧɨ ɛɨɥɶɲɟɝɨ 
ɞɢɚɦɟɬɪɚ. 

Ɂɚɬɟɦ ɩɪɨɞɭɤɬɵ ɫɝɨɪɚɧɢɹ ɨɯɥɚɠɞɚɸɬɫɹ ɜɨɞɨɣ, ɩɪɨɯɨɞɹ ɩɨ ɬɪɭɛɧɨɦɭ 
ɩɪɨɫɬɪɚɧɫɬɜɭ ɬɪɭɛɱɚɬɨɝɨ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ, ɢ ɩɨɫɬɭɩɚɸɬ ɜ ɤɨɧɞɟɧɫɚɬɨɪ, ɨɬɤɭɞɚ 
ɩɨɥɭɱɟɧɧɚɹ ɜ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɭɩɟɧɢ ɫɟɪɚ ɜɵɜɨɞɢɬɫɹ ɜ ɯɪɚɧɢɥɢɳɟ. Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɝɚɡ 
ɩɨɫɥɟ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɭɩɟɧɢ, ɫɨɞɟɪɠɚɳɢɣ ɧɟɩɪɨɪɟɚɝɢɪɨɜɚɧɧɵɣ ɫɟɪɨɜɨɞɨɪɨɞ, 
ɫɟɪɧɢɫɬɵɣ ɚɧɝɢɞɪɢɞ, ɨɛɪɚɡɨɜɚɜɲɢɣɫɹ ɨɞɧɨɜɪɟɦɟɧɧɨ ɫ ɫɟɪɨɣ ɩɪɢ ɩɥɚɦɟɧɧɨɦ ɫɠɢɝɚɧɢɢ 
ɫɟɪɨɜɨɞɨɪɨɞɚ, ɚ ɬɚɤɠɟ ɫɭɥɶɮɢɞɨɤɫɢɞ ɭɝɥɟɪɨɞɚ ɢ ɫɟɪɨɭɝɥɟɪɨɞ (ɩɪɨɞɭɤɬɵ ɩɨɛɨɱɧɵɯ 
ɪɟɚɤɰɢɣ, ɩɪɨɬɟɤɚɸɳɢɯ ɜ ɪɟɚɤɬɨɪɟ), ɜɧɨɜɶ ɩɨɞɨɝɪɟɜɚɸɬɫɹ ɜ ɩɨɞɨɝɪɟɜɚɬɟɥɟ ɞɨ 220-300 
ɨɋ ɢ ɩɨɫɬɭɩɚɸɬ ɧɚ ɤɚɬɚɥɢɬɢɱɟɫɤɭɸ ɫɬɭɩɟɧɶ. ȼ ɫɥɨɟ ɤɚɬɚɥɢɡɚɬɨɪɚ ɩɪɨɢɫɯɨɞɢɬ ɨɫɧɨɜɧɚɹ 
ɪɟɚɤɰɢɹ: 

2H2S+SO2=3/nSn+2H2O 

Ʉɚɬɚɥɢɬɢɱɟɫɤɢɯ ɫɬɭɩɟɧɟɣ ɛɵɜɚɟɬ ɨɛɵɱɧɨ ɞɜɟ ɢɥɢ ɬɪɢ. ɇɚ ɜɵɯɨɞ ɫɟɪɵ ɛɨɥɶɲɨɟ 
ɜɥɢɹɧɢɟ ɨɤɚɡɵɜɚɟɬ ɱɢɫɥɨ ɫɬɭɩɟɧɟɣ ɤɨɧɜɟɪɫɢɢ, ɫɩɨɫɨɛ ɩɨɞɨɝɪɟɜɚ ɝɚɡɨɜ ɩɟɪɟɞ 
ɫɬɭɩɟɧɹɦɢ ɢ ɫɨɨɬɧɨɲɟɧɢɟ ɤɨɦɩɨɧɟɧɬɨɜ H2S ɢ SO2 (ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɬɟɯɢɨɦɟɬɪɢɟɣ). 

ɉɪɨɰɟɫɫ Ʉɥɚɭɫɚ – ɦɧɨɝɨɫɬɚɞɢɣɧɵɣ, ɷɧɟɪɝɨɟɦɤɢɣ ɢ ɷɤɨɥɨɝɢɱɟɫɤɢ ɧɟɫɨɜɟɪɲɟɧɧɵɣ. 
ȿɝɨ ɩɪɢɯɨɞɢɬɫɹ ɞɨɩɨɥɧɹɬɶ ɩɪɨɰɟɫɫɨɦ ɞɨɨɱɢɫɬɤɢ ɨɬɯɨɞɹɳɟɝɨ ɝɚɡɚ. ɇɚɢɛɨɥɶɲɟɟ 
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ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɩɨɥɭɱɢɥɢ ɫɩɨɫɨɛɵ, ɨɫɧɨɜɚɧɧɵɟ ɧɚ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɢ ɩɪɨɰɟɫɫɚ Ʉɥɚɭɫɚ 
(ɫɟɪɨɜɨɞɨɪɨɞ ɢ ɞɢɨɤɫɢɞ ɫɟɪɵ ɜɫɬɭɩɚɸɬ ɜ ɪɟɚɤɰɢɸ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɧɢɠɟ ɬɨɱɤɢ ɪɨɫɵ 
ɫɟɪɵ). ɋɬɟɩɟɧɶ ɢɡɜɥɟɱɟɧɢɹ ɫɟɪɵ ɩɪɢ ɷɬɨɦ ɞɨɫɬɢɝɚɟɬ 99,5 %. Ʉ ɬɚɤɢɦ ɫɩɨɫɨɛɚɦ ɨɬɧɨɫɹɬɫɹ 
ɩɪɨɰɟɫɫɵ Sulfrene, ɫɨɡɞɚɧɧɵɣ ɜ Ƚɟɪɦɚɧɢɢ ɢ Ɏɪɚɧɰɢɢ, ɢ Clipsulf, ɪɚɡɪɚɛɨɬɚɧɧɵɣ ɮɢɪɦɨɣ 
Linde. Ɉɫɨɛɟɧɧɨɫɬɶ ɩɨɫɥɟɞɧɟɝɨ ɩɪɨɰɟɫɫɚ – ɜɫɬɪɨɟɧɧɵɣ ɜ ɤɚɬɚɥɢɬɢɱɟɫɤɢɟ ɪɟɚɤɬɨɪɵ ɜɬɨɪɨɣ 
ɢ ɬɪɟɬɶɟɣ ɫɬɭɩɟɧɢ ɩɚɪɨɝɟɧɟɪɚɬɨɪ, ɩɨɡɜɨɥɹɸɳɢɣ ɜ ɫɥɨɟ ɤɚɬɚɥɢɡɚɬɨɪɚ ɩɨɞɞɟɪɠɢɜɚɬɶ 
ɬɟɦɩɟɪɚɬɭɪɭ, ɛɥɢɡɤɭɸ ɤ 120 ɨɋ, ɱɬɨ ɞɨɜɨɞɢɬ ɤɨɧɜɟɪɫɢɸ ɫɟɪɨɜɨɞɨɪɨɞɚ ɞɨ 99,9 %. 

ɉɨɥɭɱɢɜɲɚɹɫɹ ɫɟɪɚ ɧɚɯɨɞɢɬ ɲɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɜ ɧɚɪɨɞɧɨɦ ɯɨɡɹɣɫɬɜɟ: ɞɥɹ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ ɢ ɟɟ ɩɪɨɢɡɜɨɞɧɵɯ, ɜ ɤɚɱɟɫɬɜɟ ɜɭɥɤɚɧɢɡɚɬɨɪɚ 
ɪɟɡɢɧɨɬɟɯɧɢɱɟɫɤɢɯ ɢɡɞɟɥɢɣ, ɤɨɦɩɨɧɟɧɬɚ ɥɟɤɚɪɫɬɜɟɧɧɵɯ ɩɪɟɩɚɪɚɬɨɜ, ɞɨɛɚɜɨɤ ɩɪɢ 
ɩɪɨɢɡɜɨɞɫɬɜɟ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. 

ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɩɪɨɰɟɫɫ ɩɨɥɭɱɟɧɢɹ ɫɟɪɵ – ɛɨɥɶɲɟ ɷɤɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ 
(ɰɟɧɚ ɧɚ ɫɟɪɭ ɡɧɚɱɢɬɟɥɶɧɨ ɦɟɧɶɲɟ ɰɟɧɵ ɥɸɛɨɝɨ ɧɟɮɬɟɩɪɨɞɭɤɬɚ), ɫ ɭɱɟɬɨɦ ɰɟɧ ɧɚ 
ɬɪɚɧɫɩɨɪɬ ɫɛɵɬ ɞɥɹ ɩɪɨɢɡɜɨɞɢɬɟɥɹ ɧɟ ɩɪɢɧɨɫɢɬ ɞɨɯɨɞɨɜ, ɤɚɤ ɩɪɚɜɢɥɨ, ɢɦɟɸɬ ɦɟɫɬɨ 
ɬɨɥɶɤɨ ɭɛɵɬɤɢ ɢ ɬɪɭɞɧɨɫɬɢ. 

 

2.20 ɍɫɬɚɧɨɜɤɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɜɨɞɨɪɨɞɚ 

 

ȼɨɞɨɪɨɞ ɜ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ (ɜɫɥɟɞɫɬɜɢɟ ɲɢɪɨɤɨɝɨ ɜɧɟɞɪɟɧɢɹ 
ɝɢɞɪɨɝɟɧɢɡɚɰɢɢɨɧɧɵɯ ɩɪɨɰɟɫɫɨɜ) ɫɬɚɧɨɜɢɬɫɹ ɨɱɟɧɶ ɜɚɠɧɵɦ ɪɟɚɝɟɧɬɨɦ ɧɚ ɇɉɁ. ȿɝɨ 
ɨɫɧɨɜɧɵɦ ɢɫɬɨɱɧɢɤɨɦ, ɞɨ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɷɬɚɩɚ ɪɚɡɜɢɬɢɹ, ɹɜɥɹɥɢɫɶ ɭɫɬɚɧɨɜɤɢ 
ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɪɢɮɨɪɦɢɧɝɚ ɛɟɧɡɢɧɨɜɵɯ ɮɪɚɤɰɢɣ. Ɉɞɧɚɤɨ ɩɨɥɭɱɚɟɦɨɝɨ ɧɚ ɧɢɯ 
ɜɨɞɨɪɨɞɚ ɫɬɚɧɨɜɢɬɫɹ ɧɟɞɨɫɬɚɬɨɱɧɨ ɞɥɹ ɧɭɠɞ ɇɉɁ, ɤɪɨɦɟ ɬɨɝɨ, ɨɧ ɧɟ ɜɫɟɝɞɚ 
ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɧɟɮɬɟɩɟɪɟɪɚɛɨɬɱɢɤɨɜ ɩɨ ɤɨɧɰɟɧɬɪɚɰɢɢ ɜɨɞɨɪɨɞɚ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɜ 
ɫɨɫɬɚɜ ɡɚɜɨɞɨɜ ɜɤɥɸɱɚɸɬɫɹ ɤɚɤ ɭɫɬɚɧɨɜɤɢ ɩɨ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɢɸ ɜɨɞɨɪɨɞɚ, ɬɚɤ ɢ 
ɭɫɬɚɧɨɜɤɢ ɩɨ ɟɝɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɦɟɬɨɞɨɦ ɩɚɪɨɜɨɣ ɤɨɧɜɟɪɫɢɢ. 

ɍɫɬɚɧɨɜɤɢ (ɫɟɤɰɢɢ) ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɢɹ ɜɨɞɨɪɨɞɚ ɦɨɝɭɬ ɜ ɫɜɨɟɣ ɨɫɧɨɜɟ ɨɩɢɪɚɬɶɫɹ 
ɧɚ ɪɹɞ ɬɟɯɧɨɥɨɝɢɣ: ɚɞɫɨɪɛɰɢɨɧɧɚɹ, ɦɟɦɛɪɚɧɧɚɹ, ɤɪɢɨɝɟɧɧɚɹ ɢ ɬ.ɞ. 

ɇɚɢɛɨɥɶɲɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɜ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɩɨɥɭɱɢɥɚ ɬɟɯɧɨɥɨɝɢɹ 
ɚɞɫɨɪɛɰɢɨɧɧɨɝɨ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɢɹ ɜɨɞɨɪɨɞɚ. 

 

2.20.1 Ⱥɞɫɨɪɛɰɢɨɧɧɨɟ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɢɟ ɜɨɞɨɪɨɞɚ 

 

ɉɪɨɰɟɫɫ ɚɞɫɨɪɛɰɢɨɧɧɨɝɨ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɢɹ ɜɨɞɨɪɨɞɚ ɛɚɡɢɪɭɟɬɫɹ ɧɚ ɬɟɯɧɨɥɨɝɢɢ 

ɤɨɪɨɬɤɨɰɢɤɥɨɜɨɣ ɚɞɫɨɪɛɰɢɢ ɩɪɢ ɩɟɪɟɦɟɧɧɨɦ ɞɚɜɥɟɧɢɢ. 
Ʉɨɪɨɬɤɨɰɢɤɥɨɜɚɹ ɚɞɫɨɪɛɰɢɹ ɨɫɧɨɜɚɧɚ ɧɚ ɮɢɡɢɱɟɫɤɨɦ ɹɜɥɟɧɢɢ ɚɞɫɨɪɛɰɢɢ – 

ɩɨɝɥɨɳɟɧɢɢ ɩɪɢ ɜɵɫɨɤɨɦ ɞɚɜɥɟɧɢɢ ɬɜɟɪɞɵɦ ɚɞɫɨɪɛɟɧɬɨɦ «ɩɪɢɦɟɫɟɣ», ɫɨɞɟɪɠɚɳɢɯɫɹ 
ɜ ɜɨɞɨɪɨɞɫɨɞɟɪɠɚɳɟɦ ɝɚɡɟ ɩɪɢ ɩɪɨɯɨɠɞɟɧɢɢ ɟɝɨ ɱɟɪɟɡ ɫɥɨɣ ɚɞɫɨɪɛɟɧɬɚ ɫ 
ɩɨɫɥɟɞɭɸɳɟɣ ɞɟɫɨɪɛɰɢɟɣ ɩɨɝɥɨɳɟɧɧɵɯ «ɩɪɢɦɟɫɟɣ» ɩɪɢ ɫɛɪɨɫɟ ɞɚɜɥɟɧɢɹ ɢ ɩɪɨɞɭɜɤɟ 
ɩɪɨɬɢɜɨɬɨɤɨɦ ɱɢɫɬɵɦ ɜɨɞɨɪɨɞɨɦ (ɪɟɝɟɧɟɪɚɰɢɹ ɚɞɫɨɪɛɟɧɬɚ). 

ɉɪɨɰɟɫɫ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɩɟɪɢɨɞɢɱɟɫɤɢ ɩɟɪɟɤɥɸɱɚɟɦɵɯ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ 
ɫɢɫɬɟɦɨɣ ɭɩɪɚɜɥɟɧɢɹ ɚɞɫɨɪɛɟɪɚɯ, ɧɚɯɨɞɹɳɢɯɫɹ ɧɚ ɪɚɡɥɢɱɧɵɯ ɡɚɪɚɧɟɟ ɡɚɞɚɧɧɵɯ 
ɫɬɚɞɢɹɯ ɪɚɛɨɱɟɝɨ ɰɢɤɥɚ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɚɬɶ ɨɱɢɳɟɧɧɵɣ ɜɨɞɨɪɨɞ ɫ ɧɟɩɪɟɪɵɜɧɵɦ 
ɪɚɫɯɨɞɨɦ ɢ ɞɚɜɥɟɧɢɟɦ, ɛɥɢɡɤɢɦ ɤ ɢɫɯɨɞɧɨɦɭ ɞɚɜɥɟɧɢɸ ɫɵɪɶɟɜɨɝɨ ȼɋȽ. 

ɇɢɠɟ ɩɪɢɜɨɞɢɬɫɹ ɚɞɫɨɪɛɰɢɹ ɤɨɦɩɨɧɟɧɬɨɜ ɝɚɡɨɜɨɣ ɫɦɟɫɢ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɚɞɫɨɪɛɟɧɬɚ: 
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Ɍɚɛɥɢɰɚ 2.53 – ɂɡɦɟɧɟɧɢɟ ɜɟɥɢɱɢɧɵ ɚɞɫɨɪɛɰɢɢ ɪɚɡɥɢɱɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ 

Ʉɨɦɩɨɧɟɧɬ Ⱥɞɫɨɪɛɰɢɹ 

 ɫɥɚɛɚɹ 

ɜɨɞɨɪɨɞ * 

ɝɟɥɢɣ * 

ɤɢɫɥɨɪɨɞ * 

ɚɪɝɨɧ * 

ɚɡɨɬ *** 

ɋɈ *** 

ɦɟɬɚɧ *** 

ɋɈ2 ***** 

ɷɬɚɧ ***** 

ɷɬɢɥɟɧ ******* 

ɩɪɨɩɚɧ ******* 

ɢɡɨɛɭɬɚɧ ******* 

ɩɪɨɩɢɥɟɧ ******* 

ɇ2S ********* 

ɦɟɪɤɚɩɬɚɧɵ ********* 

ɛɟɧɡɨɥ *********** 

ɬɨɥɭɨɥ *********** 

ɷɬɢɥɛɟɧɡɨɥ ************* 

ɇ2Ɉ *************************** 

 ɫɢɥɶɧɚɹ 

 

Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɱɢɫɬɨɝɨ ɜɨɞɨɪɨɞɚ ɮɚɡɚ ɚɞɫɨɪɛɰɢɢ ɞɨɥɠɧɚ ɛɵɬɶ ɡɚɤɨɧɱɟɧɚ ɞɨ 
ɩɨɥɧɨɝɨ ɡɚɩɨɥɧɟɧɢɹ ɩɨɪ ɚɞɫɨɪɛɟɧɬɚ «ɩɪɢɦɟɫɹɦɢ». ɑɬɨɛɵ ɩɨɥɭɱɢɬɶ ɧɟɩɪɟɪɵɜɧɵɣ ɩɨɬɨɤ 
ɨɱɢɳɟɧɧɨɝɨ ɜɨɞɨɪɨɞɚ, ɩɨɬɨɤ ɢɫɯɨɞɧɨɝɨ ȼɋȽ ɞɨɥɠɟɧ ɛɵɬɶ ɩɟɪɟɤɥɸɱɟɧ ɧɚ ɞɪɭɝɨɣ, 
ɚɞɫɨɪɛɟɪ, ɜ ɤɨɬɨɪɨɦ ɧɚɯɨɞɢɬɫɹ ɪɟɝɟɧɟɪɢɪɨɜɚɧɧɵɣ ɚɞɫɨɪɛɟɧɬ. ɗɬɨ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫɢɫɬɟɦɨɣ ɭɩɪɚɜɥɟɧɢɹ PSA. 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɧɚ ɭɫɬɚɧɨɜɤɟ PSA ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɬɪɢ ɷɬɚɩɚ: 
1) ɉɨɞɝɨɬɨɜɤɚ ɫɵɪɶɟɜɨɝɨ ɝɚɡɚ ɞɥɹ ɨɱɢɫɬɤɢ 

2) Ʉɨɧɰɟɧɬɪɢɪɨɜɚɧɢɟ ɜɨɞɨɪɨɞɚ – ɚɞɫɨɪɛɰɢɨɧɧɚɹ ɨɱɢɫɬɤɚ ɜ ɛɥɨɤɟ PSA ɫ ɩɨɥɭɱɟɧɢɟɦ 
ɨɫɧɨɜɧɨɝɨ ɩɪɨɞɭɤɬɚ – ɜɨɞɨɪɨɞɚ ɫ ɤɨɧɰɟɧɬɪɚɰɢɟɣ ɧɟ ɧɢɠɟ 99,5 % ɨɛ. 

3) ɋɛɪɨɫ ɨɬɞɭɜɨɱɧɵɯ ɝɚɡɨɜ ɜ ɬɨɩɥɢɜɧɭɸ ɫɟɬɶ ɡɚɜɨɞɚ. 
ɉɨɞɝɨɬɨɜɤɚ ɫɵɪɶɟɜɨɝɨ ɝɚɡɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɫɦɟɲɟɧɢɢ ɜ ɤɨɥɥɟɤɬɨɪɟ ɨɬɞɭɜɚɟɦɵɯ ɫ 

ɭɫɬɚɧɨɜɨɤ ɇɉɁ ɜɨɞɨɪɨɞɫɨɞɟɪɠɚɳɢɯ ɝɚɡɨɜ, ɨɬɞɟɥɟɧɢɢ ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ ɤɨɧɞɟɧɫɚɬɚ ɜ 
ɛɭɮɟɪɧɨɣ ɟɦɤɨɫɬɢ ɢ ɫɬɚɛɢɥɢɡɚɰɢɢ ɞɚɜɥɟɧɢɹ ɢ ɪɚɫɯɨɞɚ ȼɋȽ ɧɚ ɜɯɨɞɟ ɜ ɚɞɫɨɪɛɟɪɵ. 

ɉɪɨɰɟɫɫ ɚɞɫɨɪɛɰɢɨɧɧɨɣ ɨɱɢɫɬɤɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɚɞɫɨɪɛɟɪɚɯ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 
ɫɨ ɫɥɟɞɭɸɳɢɦɢ ɫɬɚɞɢɹɦɢ: 

Ⱥɞɫɨɪɛɰɢɹ – ɩɪɨɰɟɫɫ ɜɵɞɟɥɟɧɢɹ ɩɪɢ ɪɚɛɨɱɟɦ ɞɚɜɥɟɧɢɢ «ɩɪɢɦɟɫɟɣ» ɢɡ 
ɜɨɞɨɪɨɞɫɨɞɟɪɠɚɳɟɝɨ ɝɚɡɚ ɜɨ ɜɪɟɦɹ ɟɝɨ ɩɪɨɯɨɠɞɟɧɢɹ ɱɟɪɟɡ ɫɥɨɣ ɚɞɫɨɪɛɟɧɬɚ, 
ɪɚɡɦɟɳɟɧɧɨɝɨ ɜ ɚɞɫɨɪɛɟɪɚɯ. Ⱦɥɹ ɨɬɞɟɥɟɧɢɹ ɜɨɞɹɧɵɯ ɩɚɪɨɜ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɢɥɢɤɚɝɟɥɶ, 
ɩɨɦɟɳɚɟɦɵɣ ɜ I (ɧɢɠɧɢɣ) ɫɥɨɣ; ɞɥɹ ɨɬɞɟɥɟɧɢɹ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɋ2+ ɢɫɩɨɥɶɡɭɟɬɫɹ 
ɚɦɨɪɮɧɵɣ ɚɥɸɦɨɫɢɥɢɤɚɬ ɢɥɢ ɰɟɨɥɢɬ, ɩɨɦɟɳɚɟɦɵɣ ɜɨ II ɫɥɨɣ; ɞɥɹ ɨɬɞɟɥɟɧɢɹ ɦɟɬɚɧɚ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɚɤɬɢɜɢɪɨɜɚɧɧɵɣ ɭɝɨɥɶ, ɩɨɦɟɳɚɟɦɵɣ ɜ III ɜɟɪɯɧɢɣ ɫɥɨɣ. 

Ⱥɞɫɨɪɛɰɢɹ ɩɪɨɜɨɞɢɬɫɹ ɜ ɨɞɧɨɦ ɢɡ ɲɟɫɬɢ ɚɞɫɨɪɛɟɪɨɜ, ɧɚɯɨɞɹɳɢɦɫɹ ɜ ɞɚɧɧɵɣ 
ɦɨɦɟɧɬ ɜ ɪɚɛɨɱɟɦ ɰɢɤɥɟ. Ⱥɞɫɨɪɛɟɪɵ ɪɚɛɨɬɚɸɬ ɜ ɲɚɯɦɚɬɧɨɦ ɩɨɪɹɞɤɟ. ɇɟɨɱɢɳɟɧɧɵɣ 
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ɫɵɪɶɟɜɨɣ ɝɚɡ ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ ɚɞɫɨɪɛɟɪ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɫɧɢɡɭ ɜɜɟɪɯ, ɩɪɢ ɷɬɨɦ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɢɡɛɢɪɚɬɟɥɶɧɚɹ ɚɞɫɨɪɛɰɢɹ «ɩɪɢɦɟɫɟɣ»: ɜɨɞɵ ɢ ɭɝɥɟɜɨɞɨɪɨɞɨɜ. 

ȼɨɞɨɪɨɞ ɜɵɫɨɤɨɣ ɱɢɫɬɨɬɵ ɜɵɯɨɞɢɬ ɫ ɜɟɪɯɚ ɚɞɫɨɪɛɟɪɚ ɢ ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ 
ɤɨɥɥɟɤɬɨɪ ɜɨɞɨɪɨɞ-ɩɪɨɞɭɤɬɚ. 

Ɋɟɝɟɧɟɪɚɰɢɹ – ɩɪɨɰɟɫɫ ɞɟɫɨɪɛɰɢɢ (ɭɞɚɥɟɧɢɹ) «ɩɪɢɦɟɫɟɣ» ɫ ɩɨɜɟɪɯɧɨɫɬɢ 
ɚɞɫɨɪɛɟɧɬɚ – ɩɪɨɜɨɞɢɬɫɹ ɜ ɱɟɬɵɪɟ ɰɢɤɥɚ: 

I ɉɨɧɢɠɟɧɢɟ ɞɚɜɥɟɧɢɹ ɜ ɚɞɫɨɪɛɟɪɟ ɩɪɹɦɨɬɨɤɨɦ (ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ ɩɨɬɨɤɚ 
ɫɵɪɶɟɜɨɝɨ ɝɚɡɚ – ɫɧɢɡɭ ɜɜɟɪɯ), ɩɪɢ ɤɨɬɨɪɨɦ ɜɨɞɨɪɨɞ ɢɡ ɷɬɨɝɨ ɚɞɫɨɪɛɟɪɚ ɢɫɩɨɥɶɡɭɟɬɫɹ 
ɞɥɹ ɩɨɞɴɟɦɚ ɞɚɜɥɟɧɢɹ ɢ ɩɪɨɞɭɜɤɢ ɞɪɭɝɢɯ ɚɞɫɨɪɛɟɪɨɜ. 

II ɉɨɧɢɠɟɧɢɟ ɞɚɜɥɟɧɢɹ ɜ ɚɞɫɨɪɛɟɪɟ ɩɪɨɬɢɜɨɬɨɤɨɦ, ɩɪɢ ɤɨɬɨɪɨɦ ɭɞɚɥɹɟɬɫɹ 
ɨɫɧɨɜɧɚɹ ɱɚɫɬɶ ɩɨɝɥɨɳɟɧɧɵɯ «ɩɪɢɦɟɫɟɣ». ɗɬɨ ɮɚɡɚ ɛɵɫɬɪɨɣ ɨɬɞɭɜɤɢ. 

III ɉɪɨɞɭɜɤɚ ɚɞɫɨɪɛɟɪɚ ɩɪɨɬɢɜɨɬɨɤɨɦ ɩɪɢ ɧɢɡɤɨɦ ɞɚɜɥɟɧɢɢ ɱɢɫɬɵɦ ɜɨɞɨɪɨɞɨɦ 
ɞɥɹ ɞɟɫɨɪɛɰɢɢ ɨɫɬɚɬɨɱɧɵɯ «ɩɪɢɦɟɫɟɣ». 

IV ɉɨɜɵɲɟɧɢɟ ɞɚɜɥɟɧɢɹ ɜ ɚɞɫɨɪɛɟɪɟ ɩɪɨɬɢɜɨɬɨɤɨɦ ɡɚ ɫɱɟɬ ɩɨɫɬɭɩɥɟɧɢɹ ɝɚɡɚ ɢɡ 
ɞɪɭɝɢɯ ɚɞɫɨɪɛɟɪɨɜ, ɤɨɬɨɪɵɟ ɧɚɯɨɞɹɬɫɹ ɜ ɫɬɚɞɢɢ ɩɨɧɢɠɟɧɢɹ ɞɚɜɥɟɧɢɹ, ɢ ɡɚɬɟɦ ɢɡ 
ɤɨɥɥɟɤɬɨɪɚ ɜɨɞɨɪɨɞɚ. 

«ɉɪɢɦɟɫɢ», ɨɬɞɭɜɚɟɦɵɟ ɢɡ ɚɞɫɨɪɛɟɪɨɜ ɩɪɢ ɪɟɝɟɧɟɪɚɰɢɢ, ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ 
ɭɝɥɟɜɨɞɨɪɨɞɧɵɟ ɝɚɡɵ, ɤɨɬɨɪɵɟ ɭɫɪɟɞɧɹɸɬɫɹ ɩɨ ɫɨɫɬɚɜɭ ɜ ɟɦɤɨɫɬɢ ɫɛɪɨɫɧɨɝɨ ɝɚɡɚ. ɉɪɢ 
ɷɬɨɦ ɬɚɤɠɟ ɫɝɥɚɠɢɜɚɸɬɫɹ ɩɭɥɶɫɚɰɢɢ ɞɚɜɥɟɧɢɹ. Ɉɬɞɭɜɨɱɧɵɣ ɝɚɡ ɧɚɩɪɚɜɥɹɟɬɫɹ ɢɥɢ ɜ 
ɬɨɩɥɢɜɧɭɸ ɫɟɬɶ ɡɚɜɨɞɚ, ɢɥɢ ɧɚ ɫɠɢɝɚɧɢɟ ɜ ɤɚɱɟɫɬɜɟ ɬɨɩɥɢɜɧɨɝɨ ɝɚɡɚ. 

ȼɥɢɹɧɢɟ ɨɫɧɨɜɧɵɯ ɭɫɥɨɜɢɣ ɩɪɨɰɟɫɫɚ 

ɏɨɬɹ ɚɜɬɨɦɚɬɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɛɥɨɤɚ PSA ɤɨɦɩɟɧɫɢɪɭɟɬ ɜɨɡɦɨɠɧɵɟ 
ɢɡɦɟɧɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ ɭɫɬɚɧɨɜɤɢ, ɧɟɨɛɯɨɞɢɦɨ 
ɭɱɢɬɵɜɚɬɶ ɫɥɟɞɭɸɳɟɟ ɜɥɢɹɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɤɨɪɨɬɤɨɰɢɤɥɨɜɨɣ 
ɚɞɫɨɪɛɰɢɨɧɧɨɣ ɨɱɢɫɬɤɢ ɜɨɞɨɪɨɞɚ: 

Ⱦɚɜɥɟɧɢɟ 

Ɋɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ ɚɞɫɨɪɛɰɢɢ ɨɩɪɟɞɟɥɹɟɬ ɟɦɤɨɫɬɶ ɚɞɫɨɪɛɟɧɬɚ. ȿɦɤɨɫɬɶ 
ɚɞɫɨɪɛɟɧɬɚ – ɤɨɥɢɱɟɫɬɜɨ «ɩɪɢɦɟɫɟɣ», ɤɨɬɨɪɨɟ ɚɞɫɨɪɛɟɧɬ ɦɨɠɟɬ ɩɨɝɥɨɬɢɬɶ ɞɨ 
ɫɨɫɬɨɹɧɢɹ ɧɚɫɵɳɟɧɢɹ. ɑɟɦ ɜɵɲɟ ɞɚɜɥɟɧɢɟ, ɬɟɦ ɛɨɥɶɲɟ ɟɦɤɨɫɬɶ ɚɞɫɨɪɛɟɧɬɚ ɢ ɬɟɦ 
ɞɨɥɶɲɟ ɦɨɠɟɬ ɛɵɬɶ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɰɢɤɥɚ ɚɞɫɨɪɛɰɢɢ. 

ȼɟɥɢɱɢɧɚ ɪɚɛɨɱɟɝɨ ɞɚɜɥɟɧɢɹ ɡɚɞɚɧɚ ɜ ɩɪɨɟɤɬɟ ɧɚ ɭɪɨɜɧɟ 25-29 ɤɝc/ɫɦ2, ɢɫɯɨɞɹ ɢɡ 
ɞɚɜɥɟɧɢɹ ɢɫɬɨɱɧɢɤɨɜ ɜɨɞɨɪɨɞɫɨɞɟɪɠɚɳɟɝɨ ɝɚɡɚ ɧɚ ɇɉɁ. 

Ⱦɚɜɥɟɧɢɟ ɜ ɟɦɤɨɫɬɢ ɫɛɪɨɫɧɨɝɨ ɝɚɡɚ – ɟɳɟ ɨɞɢɧ ɜɚɠɧɵɣ ɩɚɪɚɦɟɬɪ. ɑɟɦ ɧɢɠɟ 
ɞɚɜɥɟɧɢɟ ɨɬɞɭɜɚɟɦɨɝɨ ɝɚɡɚ, ɬɟɦ ɩɨɥɧɟɟ ɨɫɜɨɛɨɠɞɟɧɢɟ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɫɥɨɹ ɚɞɫɨɪɛɟɧɬɚ 
ɨɬ ɦɨɥɟɤɭɥ «ɩɪɢɦɟɫɟɣ» ɜɨ ɜɪɟɦɹ ɫɛɪɨɫɚ ɞɚɜɥɟɧɢɹ ɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɦɟɧɶɲɟ ɬɪɟɛɭɟɬɫɹ 
ɨɱɢɳɟɧɧɨɝɨ ɜɨɞɨɪɨɞɚ ɞɥɹ ɨɤɨɧɱɚɬɟɥɶɧɨɣ ɩɪɨɞɭɜɤɢ ɚɞɫɨɪɛɟɧɬɚ ɢ ɬɟɦ ɜɵɲɟ ɪɟɤɭɩɟɪɚɰɢɹ 
ɜɨɞɨɪɨɞɚ, ɬ.ɟ. ɟɝɨ ɫɭɦɦɚɪɧɚɹ ɫɬɟɩɟɧɶ ɢɡɜɥɟɱɟɧɢɹ ɢɡ ɫɵɪɶɟɜɨɝɨ ɝɚɡɚ. 

Ɍɟɦɩɟɪɚɬɭɪɚ 

Ȼɨɥɟɟ ɜɵɫɨɤɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɡɚɬɪɭɞɧɹɟɬ ɚɞɫɨɪɛɰɢɸ «ɩɪɢɦɟɫɟɣ» ɢɡ ɫɵɪɶɟɜɨɝɨ ɝɚɡɚ 
(ɭɦɟɧɶɲɚɟɬɫɹ ɟɦɤɨɫɬɶ ɚɞɫɨɪɛɟɧɬɚ), ɧɨ ɨɛɥɟɝɱɚɟɬ ɞɟɫɨɪɛɰɢɸ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɢ ɛɨɥɟɟ 
ɜɵɫɨɤɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɞɥɢɬɟɥɶɧɨɫɬɶ ɰɢɤɥɨɜ ɚɞɫɨɪɛɰɢɢ–ɞɟɫɨɪɛɰɢɢ ɭɤɨɪɚɱɢɜɚɟɬɫɹ. 

Ȼɨɥɟɟ ɧɢɡɤɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜ ɚɞɫɨɪɛɟɪɚɯ ɡɚɬɪɭɞɧɹɟɬ ɩɪɨɰɟɫɫ ɞɟɫɨɪɛɰɢɢ. ɉɪɢ 

ɨɱɟɧɶ ɧɢɡɤɨɣ ɬɟɦɩɟɪɚɬɭɪɟ, ɧɚɩɪɢɦɟɪ ɩɪɢ ɩɭɫɤɟ ɭɫɬɚɧɨɜɤɢ ɡɢɦɨɣ ɫ ɧɚɪɭɲɟɧɧɵɦ 
ɨɛɨɝɪɟɜɨɦ ɚɞɫɨɪɛɟɪɨɜ ɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɜɨɡɦɨɠɧɨ ɜɵɩɚɞɟɧɢɟ ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ 
ɤɨɧɞɟɧɫɚɬɚ, ɤɨɬɨɪɵɣ ɧɟɨɛɪɚɬɢɦɨ ɩɪɢɜɨɞɢɬ III ɫɥɨɣ ɜ ɧɟɪɚɛɨɬɨɫɩɨɫɨɛɧɨɟ ɫɨɫɬɨɹɧɢɟ. 

ɇɨɪɦɚɥɶɧɚɹ ɪɚɛɨɱɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɫɨɫɬɚɜɥɹɟɬ 30-40 °ɋ. 
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Ɋɚɫɯɨɞ ɫɵɪɶɟɜɨɝɨ ɝɚɡɚ 

Ɋɚɫɯɨɞ ɫɵɪɶɟɜɨɝɨ ɝɚɡɚ ɜɥɢɹɟɬ ɧɚ ɫɤɨɪɨɫɬɶ ɧɚɫɵɳɟɧɢɹ ɚɞɫɨɪɛɟɧɬɚ ɢ, ɬɚɤɢɦ 
ɨɛɪɚɡɨɦ, ɱɟɦ ɜɵɲɟ ɪɚɫɯɨɞ, ɬɟɦ ɤɨɪɨɱɟ ɞɨɥɠɟɧ ɛɵɬɶ ɰɢɤɥ ɚɞɫɨɪɛɰɢɢ ɢɡ-ɡɚ ɛɨɥɟɟ 
ɜɵɫɨɤɨɣ ɫɤɨɪɨɫɬɢ ɧɚɫɵɳɟɧɢɹ. ɉɨɧɢɠɟɧɢɟ ɪɚɫɯɨɞɚ ɧɢɠɟ ɩɪɟɞɟɥɚ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ 
ɞɢɚɮɪɚɝɦɟɧɧɨɝɨ ɪɚɫɯɨɞɨɦɟɪɚ ɫɵɪɶɟɜɨɝɨ ɝɚɡɚ ɩɪɢɜɨɞɢɬ ɜ ɧɟɪɚɛɨɱɟɟ ɫɨɫɬɨɹɧɢɟ 
ɫɢɫɬɟɦɭ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɰɟɫɫɨɦ. 

Ɋɚɛɨɱɢɟ ɩɪɟɞɟɥɵ ɪɚɫɯɨɞɚ – 30–100 % ɨɬ ɩɪɨɟɤɬɧɨɝɨ, ɤɨɬɨɪɵɣ ɫɨɫɬɚɜɥɹɟɬ 30210 ɧɦ3/ɱ. 
ɋɨɫɬɚɜ ɝɚɡɚ 

ɑɟɦ ɜɵɲɟ ɤɨɧɰɟɧɬɪɚɰɢɹ ɜɨɞɨɪɨɞɚ ɜ ɫɵɪɶɟɜɨɦ ɝɚɡɟ, ɬɟɦ ɧɢɠɟ ɫɤɨɪɨɫɬɶ 
ɧɚɫɵɳɟɧɢɹ ɚɞɫɨɪɛɟɧɬɚ ɢ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɰɢɤɥ ɚɞɫɨɪɛɰɢɢ ɦɨɠɟɬ ɛɵɬɶ ɛɨɥɟɟ 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɦ. 

ɑɟɦ ɛɨɥɶɲɟ ɤɨɧɰɟɧɬɪɚɰɢɹ ɬɹɠɟɥɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɜ ɫɵɪɶɟɜɨɦ ɝɚɡɟ, ɬɟɦ ɜɵɲɟ 
ɬɟɦɩɟɪɚɬɭɪɚ ɜɵɩɚɞɟɧɢɹ ɤɨɧɞɟɧɫɚɬɚ. 

ɑɢɫɥɨ ɪɚɛɨɱɢɯ ɚɞɫɨɪɛɟɪɨɜ 

ȼɨ ɜɪɟɦɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɭɫɬɚɧɨɜɤɢ ɦɨɠɟɬ ɜɨɡɧɢɤɚɬɶ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɨɬɤɥɸɱɟɧɢɹ 
ɚɞɫɨɪɛɟɪɨɜ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɢɧɫɩɟɤɰɢɨɧɧɵɯ ɢɥɢ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ. 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɷɬɨɝɨ ɫɯɟɦɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɩɨɥɧɨɟ ɨɬɤɥɸɱɟɧɢɟ ɨɞɧɨɣ ɩɚɪɵ 
ɚɞɫɨɪɛɟɪɨɜ ɢɥɢ ɨɬɤɥɸɱɟɧɢɟ ɥɸɛɨɝɨ ɢɡ ɚɞɫɨɪɛɟɪɨɜ. 

ȼ ɫɥɭɱɚɟ ɨɬɤɥɸɱɟɧɢɹ ɚɞɫɨɪɛɟɪɨɜ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɭɫɬɚɧɨɜɤɢ ɭɦɟɧɶɲɚɟɬɫɹ. 
 

Ɍɚɛɥɢɰɚ 2.54 – Ɂɚɜɢɫɢɦɨɫɬɶ ɱɢɫɥɚ ɪɚɛɨɬɚɸɳɢɯ ɚɞɫɨɪɛɟɪɨɜ ɨɬ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ 
ɭɫɬɚɧɨɜɤɢ 

ɑɢɫɥɨ ɪɚɛɨɬɚɸɳɢɯ ɚɞɫɨɪɛɟɪɨɜ ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɭɫɬɚɧɨɜɤɢ 

6 100 % 

5 90% 

4 80% 

 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ 

ɑɟɬɵɪɟɯɚɞɫɨɪɛɟɪɧɵɣ ɜɚɪɢɚɧɬ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɵ ɭɫɬɚɧɨɜɤɢ 
ɚɞɫɨɪɛɰɢɨɧɧɨɝɨ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɢɹ ɜɨɞɨɪɨɞɚ ɢɡɨɛɪɚɠɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.72. 

 
Ɋɢɫɭɧɨɤ 2.72 – Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɱɟɬɵɪɟɯɚɞɫɨɪɛɟɪɧɨɣ ɭɫɬɚɧɨɜɤɢ 

ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɢɹ ɜɨɞɨɪɨɞɚ ɦɟɬɨɞɨɦ PSA 
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2.20.2 ɉɨɥɭɱɟɧɢɟ ɜɨɞɨɪɨɞɚ ɩɚɪɨɜɨɣ ɤɨɧɜɟɪɫɢɟɣ 

 

ɇɚɡɧɚɱɟɧɢɟ ɭɫɬɚɧɨɜɤɢ ɩɨɥɭɱɟɧɢɹ ɜɨɞɨɪɨɞɚ ɦɟɬɨɞɨɦ ɩɚɪɨɜɨɣ ɤɨɧɜɟɪɫɢɢ 
(ɩɚɪɨɜɨɝɨ ɪɢɮɨɪɦɢɧɝɚ) 

ȼ ɫɨɫɬɚɜ ɭɫɬɚɧɨɜɤɢ ɜɯɨɞɹɬ ɫɥɟɞɭɸɳɢɟ ɨɫɧɨɜɧɵɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɛɥɨɤɢ: 
– ɛɥɨɤ ɤɨɦɩɪɢɦɢɪɨɜɚɧɢɹ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ ɫ ɨɱɢɫɬɤɨɣ ɨɬ ɫɟɪɧɢɫɬɵɯ ɫɨɟɞɢɧɟɧɢɣ 

ɧɚ ɤɨɛɚɥɶɬɦɨɥɢɛɞɟɧɨɜɨɦ ɤɚɬɚɥɢɡɚɬɨɪɟ ɢ ɞɚɥɶɧɟɣɲɢɦ ɭɞɚɥɟɧɢɟɦ ɇ2S ɧɚ ZnO, 
ɜɤɥɸɱɚɸɳɢɣ ɫɵɪɶɟɜɨɣ ɞɨɠɢɦɧɨɣ ɤɨɦɩɪɟɫɫɨɪ, ɪɟɚɤɬɨɪ ɝɢɞɪɨɨɱɢɫɬɤɢ ɢ ɞɜɚ ɪɟɚɤɬɨɪɚ ɫ 
ɨɤɫɢɞɨɦ ɰɢɧɤɚ; 

– ɩɚɪɨɜɨɣ ɪɢɮɨɪɦɢɧɝ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ, ɜɤɥɸɱɚɸɳɢɣ ɩɟɱɶ ɫ ɤɚɬɚɥɢɡɚɬɨɪɧɵɦɢ 
ɬɪɭɛɚɦɢ, ɤɨɧɜɟɤɰɢɨɧɧɭɸ ɱɚɫɬɶ ɩɟɱɢ, ɯɨɥɨɞɢɥɶɧɢɤ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɝɚɡɚ ɢ ɫɟɩɚɪɚɬɨɪ 
ɩɚɪɚ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ; 

– ɫɪɟɞɧɟɬɟɦɩɟɪɚɬɭɪɧɚɹ ɤɨɧɜɟɪɫɢɹ ɋɈ, ɜɤɥɸɱɚɸɳɚɹ ɤɨɧɜɟɪɬɟɪ ɢ ɫɢɫɬɟɦɭ 
ɨɯɥɚɠɞɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɝɚɡɚ; 

– ɚɞɫɨɪɛɰɢɨɧɧɚɹ ɨɱɢɫɬɤɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɝɚɡɚ, ɜɤɥɸɱɚɸɳɚɹ ɭɫɬɚɧɨɜɤɭ PSA; 
– ɛɥɨɤ ɩɨɞɝɨɬɨɜɤɢ ɤɨɬɥɨɜɨɣ ɜɨɞɵ ɢ ɫɢɫɬɟɦɚ ɩɚɪɚ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ. 
ɍɫɬɚɧɨɜɤɚ ɩɨɥɭɱɟɧɢɹ ɜɨɞɨɪɨɞɚ ɦɟɬɨɞɨɦ ɩɚɪɨɜɨɝɨ ɪɢɮɨɪɦɢɧɝɚ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ 

ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɜɨɞɨɪɨɞɨɦ ɭɫɬɚɧɨɜɨɤ ɝɢɞɪɨɝɟɧɢɰɚɰɢɨɧɧɵɯ ɩɪɨɰɟɫɫɨɜ, 
ɜ ɱɚɫɬɧɨɫɬɢ ɝɢɞɪɨɤɪɟɤɢɧɝɚ, ɢɡɨɦɟɪɢɡɚɰɢɢ ɝɢɞɪɨɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɪɨɢɡɜɨɞɢɦɨɣ ɩɪɨɞɭɤɰɢɢ 

Ɉɫɧɨɜɧɨɣ ɩɪɨɞɭɤɰɢɟɣ ɭɫɬɚɧɨɜɤɢ ɹɜɥɹɟɬɫɹ ɜɨɞɨɪɨɞ ɜɵɫɨɤɨɣ ɱɢɫɬɨɬɵ ɞɥɹ 
ɭɫɬɚɧɨɜɨɤ ɝɢɞɪɨɝɟɧɢɡɚɰɢɨɧɧɵɯ ɩɪɨɰɟɫɫɨɜ. 

ȼɬɨɪɵɦ ɩɪɨɞɭɤɬɨɦ ɭɫɬɚɧɨɜɤɢ ɹɜɥɹɟɬɫɹ ɜɨɞɹɧɨɣ ɩɚɪ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ. 

Ɉɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɨɥɭɱɚɟɦɨɣ ɩɪɨɞɭɤɰɢɢ: 

ɉɪɨɞɭɤɬɨɜɵɣ ɜɨɞɨɪɨɞ  

ɋɨɞɟɪɠɚɧɢɟ ɜɨɞɨɪɨɞɚ ɧɟ ɦɟɧɟɟ 99,9 % ɨɛ. 
Ɉɤɫɢɞɵ ɭɝɥɟɪɨɞɚ ɧɟ ɛɨɥɟɟ 20 ppm ɨɛ. 
N2+CH4 ɧɟ ɛɨɥɟɟ 1000 ppm ɨɛ. 
ɍɫɥɨɜɢɹ ɧɚ ɝɪɚɧɢɰɟ ɭɫɬɚɧɨɜɤɢ:  

Ⱦɚɜɥɟɧɢɟ ɜɨɞɨɪɨɞɚ 1,65 Ɇɩɚ (16,5 ɤɝɫ/ɫɦ2) 
Ɍɟɦɩɟɪɚɬɭɪɚ 340ɋ 

ɉɚɪ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ  

ɍɫɥɨɜɢɹ ɧɚ ɝɪɚɧɢɰɟ ɭɫɬɚɧɨɜɤɢ: 
Ⱦɚɜɥɟɧɢɟ 

Ɍɟɦɩɟɪɚɬɭɪɚ 

 

4,0 Ɇɩɚ (40 ɤɝɫ/ɫɦ2) 
360 0ɋ 

 

Ɉɩɢɫɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɢ ɫɯɟɦɵ ɩɪɨɢɡɜɨɞɫɬɜɚ 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢ ɯɢɦɢɡɦ ɩɪɨɰɟɫɫɚ ɩɨɥɭɱɟɧɢɹ ɜɨɞɨɪɨɞɚ ɦɟɬɨɞɨɦ 
ɩɚɪɨɜɨɝɨ ɪɢɮɨɪɦɢɧɝɚ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ 

 

Ɉɱɢɫɬɤɚ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ ɨɬ ɫɟɪɧɢɫɬɵɯ ɫɨɟɞɢɧɟɧɢɣ 

Ɉɪɝɚɧɢɱɟɫɤɢɟ ɫɨɟɞɢɧɟɧɢɹ ɫɟɪɵ ɹɜɥɹɸɬɫɹ ɫɢɥɶɧɵɦɢ ɹɞɚɦɢ ɞɥɹ ɤɚɬɚɥɢɡɚɬɨɪɨɜ 
ɩɚɪɨɜɨɝɨ ɪɢɮɨɪɦɢɧɝɚ, ɩɨɷɬɨɦɭ ɩɪɢɪɨɞɧɵɣ ɝɚɡ ɞɨɥɠɟɧ ɛɵɬɶ ɨɱɢɳɟɧ ɨɬ ɧɢɯ ɞɥɹ 
ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɨɬɪɚɜɥɟɧɢɹ ɤɚɬɚɥɢɡɚɬɨɪɚ ɩɚɪɨɜɨɝɨ ɪɢɮɨɪɦɢɧɝɚ. 
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Ɉɱɢɫɬɤɚ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ ɨɬ ɫɟɪɧɢɫɬɵɯ ɫɨɟɞɢɧɟɧɢɣ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɞɜɟ ɫɬɭɩɟɧɢ: 
– ɧɚ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɩɪɨɜɨɞɢɬɫɹ ɝɢɞɪɢɪɨɜɚɧɢɟ ɨɪɝɚɧɢɱɟɫɤɢɯ ɫɟɪɧɢɫɬɵɯ 

ɫɨɟɞɢɧɟɧɢɣ ɧɚ ɤɨɛɚɥɶɬɦɨɥɢɛɞɟɧɨɜɨɦ ɤɚɬɚɥɢɡɚɬɨɪɟ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 350-400 0ɋ ɜ 
ɩɪɢɫɭɬɫɬɜɢɢ 2-5% ɜɨɞɨɪɨɞɚ ɧɚ ɫɵɪɶɟ; 

– ɧɚ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɱɢɫɬɤɚ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ ɨɬ H2S ɯɟɦɨɫɨɪɛɰɢɟɣ 
ɧɚ ɨɤɢɞɟ ɰɢɧɤɚ 

ZnO + H2S = ZnS + H2O 

ɏɟɦɨɫɨɪɛɰɢɹ ɹɜɥɹɟɬɫɹ ɧɟɨɛɪɚɬɢɦɨɣ ɪɟɚɤɰɢɟɣ, ɩɨɷɬɨɦɭ ɩɨɫɥɟ ɧɚɫɵɳɟɧɢɹ 
ɯɟɦɨɫɨɪɛɟɧɬ (ɨɤɫɢɞ ɰɢɧɤɚ) ɩɨɞɥɟɠɢɬ ɡɚɦɟɧɟ. 

Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɩɪɨɰɟɫɫɚ 

Ɍɟɦɩɟɪɚɬɭɪɚ 

ɍɞɚɥɟɧɢɟ ɫɟɪɧɢɫɬɵɯ ɫɨɟɞɢɧɟɧɢɣ ɢɡ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ ɫɬɟɩɟɧɢ 
ɡɚɜɢɫɢɬ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ: 

– ɝɢɞɪɢɪɨɜɚɧɢɟ ɨɪɝɚɧɢɱɟɫɤɢɯ ɫɟɪɧɢɫɬɵɯ ɫɨɟɞɢɧɟɧɢɣ ɧɚ ɤɨɛɚɥɶɬɦɨɥɢɛɞɟɧɨɜɨɦ 
ɤɚɬɚɥɢɡɚɬɨɪɟ ɩɪɨɜɨɞɢɬɫɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 350-400 °ɋ; 

– ɦɚɤɫɢɦɚɥɶɧɚɹ ɯɟɦɨɫɨɪɛɰɢɹ ɫɟɪɨɜɨɞɨɪɨɞɚ ɨɤɫɢɞɨɦ ɰɢɧɤɚ ɬɟɦɩɟɪɚɬɭɪɵ 
ɞɨɫɬɢɝɚɟɬɫɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɚɯ 250 – 410 °ɋ, ɤɨɬɨɪɚɹ ɫɱɢɬɚɟɬɫɹ ɩɪɨɟɤɬɧɨɣ 
ɬɟɦɩɟɪɚɬɭɪɨɣ. 

Ⱦɚɜɥɟɧɢɟ 

ɇɟɡɧɚɱɢɬɟɥɶɧɨɟ ɢɡɦɟɧɟɧɢɟ ɞɚɜɥɟɧɢɹ ɧɟ ɜɥɢɹɟɬ ɧɚ ɩɪɨɰɟɫɫ ɨɛɟɫɫɟɪɢɜɚɧɢɹ. 
Ʉɚɬɚɥɢɡɚɬɨɪ 

Ʉɨɛɚɥɶɬɦɨɥɢɛɞɟɧɨɜɵɣ ɤɚɬɚɥɢɡɚɬɨɪ, ɢɫɩɨɥɶɡɭɟɦɵɣ ɞɥɹ ɝɢɞɪɢɪɨɜɚɧɢɹ 
ɨɪɝɚɧɢɱɟɫɤɢɯ ɫɟɪɧɢɫɬɵɯ ɫɨɟɞɢɧɟɧɢɣ, ɨɛɟɫɩɟɱɢɜɚɟɬ ɬɪɟɛɭɟɦɵɣ ɭɪɨɜɟɧɶ ɨɱɢɫɬɤɢ 
ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ. ɂɫɩɨɥɶɡɭɟɦɚɹ ɨɤɢɫɶ ɰɢɧɤɚ ɦɨɠɟɬ ɩɨɧɢɡɢɬɶ ɫɨɞɟɪɠɚɧɢɟ ɫɟɪɨɜɨɞɨɪɨɞɚ 
ɜ ɩɪɨɞɭɤɬɟ ɞɨ ɦɟɧɟɟ 0,1 ɪɪm. 

ɍɞɚɥɟɧɢɟ ɫɟɪɨɜɨɞɨɪɨɞɚ ɨɤɫɢɞɨɦ ɰɢɧɤɚ – ɷɬɨ ɯɢɦɢɱɟɫɤɚɹ ɪɟɚɤɰɢɹ, ɢ 
ɯɟɦɨɫɨɪɛɟɧɬ, ɢɫɱɟɪɩɚɜɲɢɣ ɫɜɨɸ ɟɦɤɨɫɬɶ, ɧɟ ɩɨɞɞɚɟɬɫɹ ɪɟɝɟɧɟɪɚɰɢɢ, ɨɧ ɡɚɦɟɧɹɟɬɫɹ 
ɫɜɟɠɢɦ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɥɢɱɟɫɬɜɚ ɫɟɪɨɜɨɞɨɪɨɞɚ ɚɞɫɨɪɛɢɪɨɜɚɧɧɨɝɨ ɨɤɫɢɞɨɦ ɰɢɧɤɚ, 
ɩɨɫɥɟɞɧɢɣ ɦɨɠɟɬ ɫɬɚɬɶ ɫɚɦɨɜɨɫɩɥɚɦɟɧɹɸɳɢɦɫɹ, ɬɨ ɟɫɬɶ ɩɨɥɭɱɢɬɶ ɩɢɪɨɮɨɪɧɭɸ ɮɨɪɦɭ 
ɩɪɢ ɤɨɧɬɚɤɬɟ ɫ ɜɨɡɞɭɯɨɦ. 

ɉɚɪɨɜɨɣ ɪɢɮɨɪɦɢɧɝ 

Ɋɟɚɤɰɢɢ ɩɚɪɨɜɨɝɨ ɪɢɮɨɪɦɢɧɝɚ ɦɟɬɚɧɚ ɜ ɫɦɟɫɢ ɫ ɜɨɞɹɧɵɦ ɩɚɪɨɦ ɩɪɨɯɨɞɹɬ ɧɚ 
ɧɢɤɟɥɟɜɨɦ ɤɚɬɚɥɢɡɚɬɨɪɟ. 

Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ, ɯɚɪɚɤɬɟɪɢɡɭɸщɢɟ ɩɪɨɰɟɫɫ ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ 
ɪɢɮɨɪɦɢɧɝɚ 

Ʉɚɱɟɫɬɜɨ ɫɵɪɶɹ 

ȼ ɝɚɡɟ, ɩɨɞɜɟɪɝɚɸɳɟɦɫɹ ɩɚɪɨɜɨɣ ɤɨɧɜɟɪɫɢɢ, ɨɫɧɨɜɧɵɦ ɢɫɬɨɱɧɢɤɨɦ ɩɪɨɛɥɟɦ 
ɹɜɥɹɸɬɫɹ ɬɹɠɟɥɵɟ ɭɝɥɟɜɨɞɨɪɨɞɵ, ɬɚɤ ɤɚɤ ɬɢɩ ɤɚɬɚɥɢɡɚɬɨɪɚ ɢ ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ ɩɚɪɨɜɨɣ 
ɤɨɧɜɟɪɫɢɢ ɜɵɛɪɚɧɵ ɢ ɪɚɫɫɱɢɬɚɧɵ ɧɚ ɬɨ, ɱɬɨ ɫɵɪɶɟɦ ɫɥɭɠɚɬ ɥɟɝɤɢɟ ɭɝɥɟɜɨɞɨɪɨɞɵ. 
ɉɨɜɵɲɟɧɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɬɹɠɟɥɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɜ ɫɵɪɶɟ ɩɪɢ ɢɯ ɪɚɡɥɨɠɟɧɢɢ ɩɪɢɜɟɞɟɬ 
ɤ ɭɫɢɥɟɧɧɨɦɭ ɨɬɥɨɠɟɧɢɸ ɤɨɤɫɚ ɧɚ ɤɚɬɚɥɢɡɚɬɨɪɟ, ɚ ɷɬɨ ɜɵɡɨɜɟɬ, ɤɪɨɦɟ ɩɪɨɱɟɝɨ, 
ɭɜɟɥɢɱɟɧɢɟ ɩɟɪɟɩɚɞɚ ɞɚɜɥɟɧɢɹ ɜ ɪɟɚɤɰɢɨɧɧɵɯ ɬɪɭɛɤɚɯ ɩɟɱɢ. 

Ɍɟɦɩɟɪɚɬɭɪɚ 

Ɍɟɦɩɟɪɚɬɭɪɚ ɨɤɚɡɵɜɚɟɬ ɡɧɚɱɢɬɟɥɶɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɫɤɨɪɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɪɟɚɤɰɢɢ. 
ɍɝɥɟɜɨɞɨɪɨɞɧɵɣ ɪɢɮɨɪɦɢɧɝ ɥɭɱɲɟ ɢɞɟɬ ɩɪɢ ɛɨɥɟɟ ɜɵɫɨɤɨɣ ɬɟɦɩɟɪɚɬɭɪɟ, ɧɨ 
ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɜɥɢɹɧɢɟ ɟɟ ɧɚ ɫɪɨɤ ɫɥɭɠɛɵ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
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Ɍɟɦɩɟɪɚɬɭɪɚ ɞɨɥɠɧɚ ɛɵɬɶ ɬɚɤɨɣ, ɱɬɨɛɵ ɢɡɛɟɝɚɬɶ ɩɟɪɟɝɪɟɜɚ ɤɚɬɚɥɢɡɚɬɨɪɧɵɯ 
ɬɪɭɛɨɤ. 

ȼɵɯɨɞɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɫɥɨɟɜ ɤɚɬɚɥɢɡɚɬɨɪɚ ɞɨɥɠɧɚ ɩɨɞɞɟɪɠɢɜɚɬɶɫɹ ɜ ɩɪɟɞɟɥɚɯ 
ɨɬ 760 ɞɨ 860 °ɋ. Ⱦɚɜɥɟɧɢɟ ɨɤɚɡɵɜɚɟɬ ɫɭɳɟɫɬɜɟɧɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɩɪɨɰɟɫɫ 
ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ ɪɢɮɨɪɦɢɧɝɚ, ɩɪɨɰɟɫɫ ɩɪɨɬɟɤɚɟɬ ɥɭɱɲɟ ɩɪɢ ɛɨɥɟɟ ɧɢɡɤɨɦ ɞɚɜɥɟɧɢɢ. 

Ɇɨɥɶɧɨɟ ɫɨɨɬɧɨɲɟɧɢɟ ɜɨɞɹɧɨɝɨ ɩɚɪɚ ɢ ɭɝɥɟɪɨɞɚ ɜ ɫɵɪɶɟɜɨɦ ɝɚɡɟ ɇ/ɋ ɹɜɥɹɟɬɫɹ 
ɝɥɚɜɧɵɦ ɩɚɪɚɦɟɬɪɨɦ ɪɚɛɨɬɵ ɪɢɮɨɪɦɢɧɝɚ. 

ȿɫɥɢ ɫɨɨɬɧɨɲɟɧɢɟ ɇ/ɋ ɧɟɞɨɫɬɚɬɨɱɧɨ, ɬɨ ɭɝɥɟɪɨɞ ɨɬɤɥɚɞɵɜɚɟɬɫɹ ɧɚ 
ɤɚɬɚɥɢɡɚɬɨɪɟ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɟɝɨ ɞɟɡɚɤɬɢɜɚɰɢɢ, ɚ ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɤ ɭɜɟɥɢɱɟɧɢɸ 
ɧɟɩɪɨɪɟɚɝɢɪɨɜɚɜɲɟɝɨ ɦɟɬɚɧɚ ɢ ɫɧɢɠɟɧɢɸ ɱɢɫɬɨɬɵ ɜɵɪɚɛɚɬɵɜɚɟɦɨɝɨ ɜɨɞɨɪɨɞɚ, ɚ 
ɬɚɤɠɟ ɤ ɩɨɜɵɲɟɧɢɸ ɩɟɪɟɩɚɞɚ ɞɚɜɥɟɧɢɹ ɧɚ ɫɥɨɟ ɤɚɬɚɥɢɡɚɬɨɪɚ, ɫɨɤɪɚɳɟɧɢɸ ɫɪɨɤɚ 
ɫɥɭɠɛɵ ɤɚɬɚɥɢɡɚɬɨɪɧɵɯ ɬɪɭɛɨɤ ɢɡ-ɡɚ ɜɨɡɦɨɠɧɵɯ ɢɯ ɦɟɫɬɧɵɯ ɩɟɪɟɝɪɟɜɨɜ. ɉɨɷɬɨɦɭ 
ɫɥɟɞɭɟɬ ɩɨɞɞɟɪɠɢɜɚɬɶ ɨɬɧɨɲɟɧɢɟ ɇ/ɋ ɧɚ ɩɪɨɟɤɬɧɨɦ ɭɪɨɜɧɟ – ɧɟ ɧɢɠɟ 3,0 (ɦɨɥɶɧɨɟ). 

Ʉɚɬɚɥɢɡɚɬɨɪ 

ɉɪɨɰɟɫɫ ɩɚɪɨɜɨɝɨ ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ ɪɢɮɨɪɦɢɧɝɚ ɩɪɨɬɟɤɚɟɬ ɜ ɩɨɞɨɝɪɟɜɚɟɦɵɯ 
ɫɧɚɪɭɠɢ ɬɪɭɛɤɚɯ, ɧɚɩɨɥɧɟɧɧɵɯ ɤɚɬɚɥɢɡɚɬɨɪɨɦ. Ʉɚɬɚɥɢɡɚɬɨɪ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɨɤɫɢɞ 
ɧɢɤɟɥɹ, ɧɚɧɟɫɟɧɧɵɣ ɧɚ ɨɝɧɟɭɩɨɪɧɵɣ ɨɤɫɢɞ ɚɥɸɦɢɧɢɹ. 

Ʉɚɬɚɥɢɡɚɬɨɪ ɨɱɟɧɶ ɩɪɨɱɟɧ ɢ ɫɬɨɟɤ. ɋɪɨɤ ɟɝɨ ɫɥɭɠɛɵ ɡɚɜɢɫɢɬ ɨɬ ɤɨɧɰɟɧɬɪɚɰɢɢ 
ɫɟɪɵ ɢ ɬɹɠɟɥɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɜ ɫɵɪɶɟ ɪɢɮɨɪɦɢɧɝɚ. ɏɨɪɨɲɟɟ ɨɛɟɫɫɟɪɢɜɚɧɢɟ ɫɵɪɶɹ 
ɭɜɟɥɢɱɢɜɚɟɬ ɫɪɨɤ ɫɥɭɠɛɵ ɤɚɬɚɥɢɡɚɬɨɪɚ. Ʉɚɬɚɥɢɡɚɬɨɪ ɪɢɮɨɪɦɢɧɝɚ ɧɟ ɨɛɥɚɞɚɟɬ 
ɩɢɪɨɮɨɪɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ. 

Кɨɧɜɟɪɫɢɹ ɋɈ 

ɐɟɥɶ ɫɪɟɞɧɟɬɟɦɩɟɪɚɬɭɪɧɨɣ ɤɨɧɜɟɪɫɢɢ ɋɈ ɜ ɋɈ2 – ɦɚɤɫɢɦɚɥɶɧɵɣ ɫɞɜɢɝ ɪɟɚɤɰɢɢ 
ɜ ɫɬɨɪɨɧɭ ɨɛɪɚɡɨɜɚɧɢɹ ɜɨɞɨɪɨɞɚ ɢ ɞɢɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ, ɤɨɬɨɪɚɹ ɹɜɥɹɟɬɫɹ ɩɨɛɨɱɧɵɦ 
ɩɪɨɞɭɤɬɨɦ. 

Ɋɟɚɤɰɢɹ ɫɪɟɞɧɟɬɟɦɩɟɪɚɬɭɪɧɨɣ ɤɨɧɜɟɪɫɢɢ ɋɈ ɩɪɨɬɟɤɚɟɬ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 330–
350 °ɋ ɧɚ ɤɚɬɚɥɢɡɚɬɨɪɟ, ɫɨɫɬɨɹɳɟɦ ɢɡ ɨɤɫɢɞɨɜ ɠɟɥɟɡɚ ɢ ɯɪɨɦɚ ɫ ɩɪɢɫɚɞɤɨɣ ɦɟɞɢ. 

ɋɈ + H2O = ɋO2 + H2 + Q 

Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ, ɨɤɚɡɵɜɚɸɳɢɟ ɜɥɢɹɧɢɟ ɧɚ ɩɪɨɰɟɫɫ 

Ɍɟɦɩɟɪɚɬɭɪɚ. 

Ɋɟɚɤɰɢɹ ɤɨɧɜɟɪɫɢɢ ɋɈ ɜ ɋɈ2 ɹɜɥɹɟɬɫɹ ɷɤɡɨɬɟɪɦɢɱɟɫɤɨɣ (ɩɪɨɬɟɤɚɟɬ ɫ 
ɜɵɞɟɥɟɧɢɟɦ ɬɟɩɥɨɬɵ), ɩɨɷɬɨɦɭ ɟɟ ɥɭɱɲɟ ɜɟɫɬɢ ɩɪɢ ɛɨɥɟɟ ɧɢɡɤɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ, ɯɨɬɹ 
ɚɤɬɢɜɧɨɫɬɶ ɤɚɬɚɥɢɡɚɬɨɪɚ ɭɦɟɧɶɲɚɟɬɫɹ ɫ ɩɨɧɢɠɟɧɢɟɦ ɬɟɦɩɟɪɚɬɭɪɵ. 

ɉɪɢ ɫɪɟɞɧɟɬɟɦɩɟɪɚɬɭɪɧɨɣ ɤɨɧɜɟɪɫɢɢ ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 
360–440 °ɋ, ɩɪɢ ɷɬɨɦ ɫɬɚɪɚɸɬɫɹ ɞɨɫɬɢɱɶ ɦɚɤɫɢɦɭɦɚ ɚɤɬɢɜɧɨɫɬɢ ɤɚɬɚɥɢɡɚɬɨɪɚ ɜ 
ɤɨɧɤɪɟɬɧɵɣ ɩɟɪɢɨɞ ɟɝɨ ɷɤɫɩɥɭɚɬɚɰɢɢ. Ⱥɤɬɢɜɧɨɫɬɶ ɫɜɟɠɟɝɨ ɤɚɬɚɥɢɡɚɬɨɪɚ ɞɨɫɬɚɬɨɱɧɨɝɨ 
ɜɵɫɨɤɚ ɭɠɟ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɜɵɲɟ 340 °ɋ. 

Ⱦɚɜɥɟɧɢɟ ɨɤɚɡɵɜɚɟɬ ɞɨɫɬɚɬɨɱɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɚɤɬɢɜɧɨɫɬɶ ɤɚɬɚɥɢɡɚɬɨɪɚ. 
ɉɪɢ ɩɨɜɵɲɟɧɢɢ ɞɚɜɥɟɧɢɹ ɨɬ 0 ɞɨ 2,0 Ɇɉɚ (ɢɡɛ.) ɚɤɬɢɜɧɨɫɬɶ ɤɚɬɚɥɢɡɚɬɨɪɚ ɪɚɫɬɟɬ, 

ɧɨ ɩɨɫɥɟ 2,0 Ɇɉɚ (ɢɡɛ.) ɩɨɜɵɲɟɧɢɟ ɞɚɜɥɟɧɢɹ ɧɟ ɨɤɚɡɵɜɚɟɬ ɧɚ ɧɟɟ ɡɚɦɟɬɧɨɝɨ ɜɥɢɹɧɢɹ. 
Ʉɚɬɚɥɢɡɚɬɨɪɵ. 

ɉɪɨɰɟɫɫ ɫɪɟɞɧɟɬɟɬɟɦɩɟɪɚɬɭɪɧɨɣ ɤɨɧɜɟɪɫɢɢ ɩɪɨɬɟɤɚɟɬ ɧɚ ɤɚɬɚɥɢɡɚɬɨɪɟ, 
ɫɨɫɬɨɹɳɟɦ ɢɡ ɨɤɫɢɞɨɜ ɠɟɥɟɡɚ ɢ ɯɪɨɦɚ ɫ ɩɪɢɫɚɞɤɨɣ ɦɟɞɢ. 

ɋɨɞɟɪɠɚɧɢɟ ɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ ɜ ɩɪɨɞɭɤɬɟ ɫɪɟɞɧɟɬɟɦɩɟɪɚɬɭɪɧɨɣ ɤɨɧɜɟɪɫɢɢ ɋɈ ɜ 
ɋɈ2 ɫɧɢɠɚɟɬɫɹ ɞɨ 3,77 ɦɨɥɶɧɵɯ ɩɪɨɰɟɧɬɨɜ. 
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ɋɟɪɚ ɢ ɯɥɨɪɢɞɵ ɹɜɥɹɸɬɫɹ ɹɞɚɦɢ ɞɥɹ ɤɚɬɚɥɢɡɚɬɨɪɚ, ɩɨɷɬɨɦɭ ɧɟɨɛɯɨɞɢɦɨ 
ɫɥɟɞɢɬɶ ɡɚ ɢɯ ɤɨɧɰɟɧɬɪɚɰɢɟɣ ɜ ɫɵɪɶɟ, ɩɨɫɬɭɩɚɸɳɟɦ ɜ ɤɨɧɜɟɪɬɟɪ. 

Аɞɫɨɪɛɰɢɨɧɧɚɹ ɨɱɢɫɬɤɚ ɇ2 

Ɉɱɢɫɬɤɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɝɚɡɚ ɞɨ ɬɨɜɚɪɧɨɝɨ ɜɨɞɨɪɨɞɚ ɩɪɨɢɡɜɨɞɢɬɫɹ 
ɚɞɫɨɪɛɰɢɨɧɧɵɦ ɦɟɬɨɞɨɦ ɧɚ ɛɥɨɤɟ PSA, ɨɩɢɫɚɧɧɨɦ ɪɚɧɟɟ. 

Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ, ɨɤɚɡɵɜɚɸɳɢɟ ɜɥɢɹɧɢɟ ɧɚ ɩɪɨɰɟɫɫ ɚɞɫɨɪɛɰɢɢ 

Ɍɟɦɩɟɪɚɬɭɪɚ. 

Ɍɟɦɩɟɪɚɬɭɪɚ ɹɜɥɹɟɬɫɹ ɜɚɠɧɵɦ ɩɚɪɚɦɟɬɪɨɦ ɜɥɢɹɸɳɢɦ ɧɚ ɩɪɨɰɟɫɫ ɚɞɫɨɪɛɰɢɢ. 
ɑɟɦ ɜɵɲɟ ɬɟɦɩɟɪɚɬɭɪɚ, ɬɟɦ ɧɢɠɟ ɚɞɫɨɪɛɰɢɨɧɧɚɹ ɟɦɤɨɫɬɶ ɚɞɫɨɪɛɟɧɬɚ, ɩɨɷɬɨɦɭ 
ɩɪɨɰɟɫɫ ɩɪɨɜɨɞɹɬ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɞɨ 40 0ɋ. 

Ɍɟɦɩɟɪɚɬɭɪɚ ɩɪɨɜɟɞɟɧɢɹ ɩɪɨɰɟɫɫɚ ɜɵɛɢɪɚɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɪɚɫɱɟɬɚ 
ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ. 

Ʉɨɥɢɱɟɫɬɜɨ ɩɨɝɥɨɳɟɧɧɨɝɨ ɜɟɳɟɫɬɜɚ ɢ ɫɤɨɪɨɫɬɶ ɚɞɫɨɪɛɰɢɢ ɡɚɜɢɫɢɬ ɨɬ 
ɩɚɪɰɢɚɥɶɧɨɝɨ ɞɚɜɥɟɧɢɹ ɭɞɚɥɹɟɦɨɝɨ ɤɨɦɩɨɧɟɧɬɚ. ɉɚɪɰɢɚɥɶɧɨɟ ɠɟ ɞɚɜɥɟɧɢɟ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɨɧɰɟɧɬɪɚɰɢɟɣ ɤɨɦɩɨɧɟɧɬɚ ɢ ɨɛɳɢɦ ɞɚɜɥɟɧɢɟɦ ɜ ɫɢɫɬɟɦɟ, ɩɨɷɬɨɦɭ 
ɩɪɨɰɟɫɫ ɚɞɫɨɪɛɰɢɢ ɜɟɞɭɬ ɩɪɢ ɞɚɜɥɟɧɢɟ 1,2–6,0 Ɇɉɚ. 

Ɉɩɢɫɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɵ 

ɋɵɪɶɟɦ ɭɫɬɚɧɨɜɤɢ ɩɨɥɭɱɟɧɢɹ ɜɨɞɨɪɨɞɚ ɫɥɭɠɢɬ ɩɪɢɪɨɞɧɵɣ ɝɚɡ, ɩɨɫɬɭɩɚɸɳɢɣ ɫ 
ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ. 

ɉɪɢɪɨɞɧɵɣ ɝɚɡ ɩɨɫɬɭɩɚɟɬ ɜ ɩɪɢɟɦɧɵɣ ɫɟɩɚɪɚɬɨɪ ɢ ɞɚɥɟɟ ɧɚ ɩɪɢɟɦ ɫɵɪɶɟɜɨɝɨ 
ɞɨɠɢɦɧɨɝɨ ɤɨɦɩɪɟɫɫɨɪɚ ɌɄ, ɝɞɟ ɤɨɦɩɪɢɦɢɪɭɟɬɫɹ ɞɨ ɞɚɜɥɟɧɢɹ 3,04 Ɇɉɚ, ɚ ɡɚɬɟɦ 
ɫɦɟɲɢɜɚɟɬɫɹ ɫ ɜɨɞɨɪɨɞɨɦ, ɩɨɫɬɭɩɚɸɳɢɦ ɫ ɭɫɬɚɧɨɜɤɢ ɝɢɞɪɨɤɪɟɤɢɧɝɚ. ɉɨɬɨɦ ɨɧ 
ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɩɨɞɨɝɪɟɜɚɬɟɥɶ, ɝɞɟ ɧɚɝɪɟɜɚɟɬɫɹ ɩɚɪɨɦ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ ɞɨ 
ɬɟɦɩɟɪɚɬɭɪɵ 100 0ɋ, ɩɨɞɚɟɬɫɹ ɜ ɤɨɧɜɟɤɰɢɨɧɧɵɟ ɡɦɟɟɜɢɤɢ ɩɟɱɢ ɉ-1, ɝɞɟ ɧɚɝɪɟɜɚɟɬɫɹ ɞɨ 
370 0ɋ ɢ ɩɨɫɬɭɩɚɟɬ ɜ ɪɟɚɤɬɨɪ ɨɛɟɫɫɟɪɢɜɚɧɢɹ Ɋ-1. 

ȼ ɪɟɚɤɬɨɪɟ ɩɪɨɢɫɯɨɞɢɬ ɭɞɚɥɟɧɢɟ ɢɡ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ ɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ 
ɫɟɪɵ ɧɚ ɤɨɛɚɥɶɬɦɨɥɢɛɞɟɧɨɜɨɦ ɤɚɬɚɥɢɡɚɬɨɪɟ ɫ ɤɨɧɜɟɪɫɢɟɣ ɢɯ ɜ H2S. ɉɪɨɲɟɞɲɢɣ 
ɝɢɞɪɨɨɛɟɫɫɟɪɢɜɚɧɢɟ ɩɪɢɪɨɞɧɵɣ ɝɚɡ ɩɨɫɬɭɩɚɟɬ ɧɚ ɨɱɢɫɬɤɭ ɨɬ ɫɟɪɨɜɨɞɨɪɨɞɚ ɜ ɪɟɚɤɬɨɪɵ 
ɞɟɫɭɥɶɮɭɪɢɡɚɰɢɢ Ɋ-2 (ɧɟ ɦɟɧɟɟ ɞɜɭɯ ɚɩɩɚɪɚɬɨɜ), ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ ɩɨɝɥɨɳɟɧɢɟ 
ɫɟɪɨɜɨɞɨɪɨɞɚ ɨɤɫɢɞɨɦ ɰɢɧɤɚ ZnO. 

Ɉɛɜɹɡɤɚ ɪɟɚɤɬɨɪɨɜ ɜɵɩɨɥɧɟɧɚ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨ ɨɧɢ ɦɨɝɭɬ ɪɚɛɨɬɚɬɶ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɚɪɚɥɥɟɥɶɧɨ, ɢ ɬɚɤɠɟ ɦɨɝɭɬ ɦɟɧɹɬɶɫɹ ɦɟɫɬɚɦɢ. ɉɪɟɞɭɫɦɨɬɪɟɧɚ 
ɜɨɡɦɨɠɧɨɫɬɶ ɡɚɦɟɧɵ ɨɤɫɢɞɚ ɰɢɧɤɚ ɜ ɨɞɧɨɦ ɪɟɚɤɬɨɪɟ ɛɟɡ ɨɫɬɚɧɨɜɤɢ ɭɫɬɚɧɨɜɤɢ. 

Ɉɱɢɳɟɧɧɵɣ ɨɬ ɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɫɟɪɵ ɢ ɫɟɪɨɜɨɞɨɪɨɞɚ ɩɪɢɪɨɞɧɵɣ ɝɚɡ 
ɩɨɫɬɭɩɚɟɬ ɜ ɬɪɨɣɧɢɤ ɫɦɟɲɟɧɢɹ, ɝɞɟ ɫɦɟɲɢɜɚɟɬɫɹ ɫ ɩɚɪɨɦ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɢ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɩɪɨɯɨɞɢɬ ɤɨɧɜɟɤɰɢɨɧɧɵɟ ɡɦɟɟɜɢɤɢ ɩɟɱɢ ɉ-2. ɉɚɪɨɝɚɡɨɜɚɹ ɫɦɟɫɶ 
ɩɨɞɨɝɪɟɜɚɟɬɫɹ ɜ ɡɦɟɟɜɢɤɚɯ ɤɨɧɜɟɤɰɢɨɧɧɨɣ ɤɚɦɟɪɵ ɩɟɱɢ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ 540 0ɋ ɢ 
ɩɨɫɬɭɩɚɟɬ ɜ 102 ɪɟɚɤɰɢɨɧɧɵɟ ɬɪɭɛɵ ɩɟɱɢ ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ ɪɢɮɨɪɦɢɧɝɚ, ɝɞɟ ɧɚ 
ɧɢɤɟɥɟɜɨɦ ɤɚɬɚɥɢɡɚɬɨɪɟ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 800-860 0ɋ ɩɪɨɬɟɤɚɸɬ ɪɟɚɤɰɢɢ ɩɚɪɨɜɨɣ 
ɤɨɧɜɟɪɫɢɢ ɦɟɬɚɧɚ ɜ ɇ2 , ɋɈ ɢ ɋɈ2. 

Ⱦɥɹ ɧɨɪɦɚɥɶɧɨɝɨ ɩɪɨɬɟɤɚɧɢɹ ɩɪɨɰɟɫɫɚ ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ ɪɢɮɨɪɦɢɧɝɚ ɢ 
ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɤɨɤɫɨɜɚɧɢɹ ɤɚɬɚɥɢɡɚɬɨɪɚ ɧɟɨɛɯɨɞɢɦɨ ɩɨɞɞɟɪɠɢɜɚɬɶ ɦɨɥɶɧɨɟ 
ɫɨɨɬɧɨɲɟɧɢɟ ɩɚɪ: ɭɝɥɟɪɨɞ ɜɵɲɟ ɫɬɟɯɢɨɦɟɬɪɢɱɟɫɤɨɝɨ, ɧɨ ɧɟ ɧɢɠɟ 3,0. 

ɉɨɫɥɟ ɩɟɱɢ ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ ɪɢɮɨɪɦɢɧɝɚ ɪɟɚɤɰɢɨɧɧɵɣ ɝɚɡ ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ 800-

860 °ɋ ɢ ɞɚɜɥɟɧɢɟɦ 2,27 Ɇɉɚ (ɢɡɛ) ɩɨɫɬɭɩɚɟɬ ɜ ɨɯɥɚɞɢɬɟɥɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɝɚɡɚ ɂ-1, 
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ɝɞɟ ɨɯɥɚɠɞɚɟɬɫɹ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ 300–340 °ɋ, ɬɟɩɥɨɬɚ ɨɬɯɨɞɹɳɢɯ ɝɚɡɨɜ ɪɟɚɤɰɢɢ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɜɵɪɚɛɨɬɤɢ ɩɚɪɚ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ. 

ɉɪɨɣɞɹ ɨɯɥɚɞɢɬɟɥɶ, ɪɟɚɤɰɢɨɧɧɵɟ ɝɚɡɵ ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ 300-340 °ɋ ɢ ɞɚɜɥɟɧɢɟɦ 2,22 
Ɇɉɚ (22,2 ɤɝɫ/ɫɦ2 ) ɩɨɫɬɭɩɚɸɬ ɜ ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɵɣ ɤɨɧɜɟɪɬɟɪ Ɋ-4, ɝɞɟ ɧɚ ɠɟɥɟɡɨɯɪɨɦɨɜɨɦ 
ɤɚɬɚɥɢɡɚɬɨɪɟ ɩɪɨɢɫɯɨɞɢɬ ɤɨɧɜɟɪɫɢɹ ɨɤɢɫɢ ɭɝɥɟɪɨɞɚ. Ʉɨɧɜɟɪɫɢɹ ɨɤɢɫɢ ɭɝɥɟɪɨɞɚ ɩɪɨɬɟɤɚɟɬ ɫ 
ɜɵɞɟɥɟɧɢɟɦ ɬɟɩɥɚ, ɢ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚ ɜɵɯɨɞɟ ɢɡ ɧɟɝɨ ɩɨɜɵɲɚɟɬɫɹ ɞɨ 420 °ɋ. 

Ʉɨɧɜɟɪɬɢɪɨɜɚɧɧɵɣ ɝɚɡ ɢɡ Ɋ-4 ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ ɬɪɭɛɧɵɣ ɩɭɱɨɤ ɪɢɛɨɣɥɟɪɚ, ɝɞɟ 
ɨɬɞɚɟɬ ɬɟɩɥɨ ɧɚ ɧɚɝɪɟɜ ɢ ɱɚɫɬɢɱɧɨɟ ɢɫɩɚɪɟɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦɭ ɤɨɧɞɟɧɫɚɬɭ. Ⱦɚɥɟɟ 
ɪɟɚɤɰɢɨɧɧɵɟ ɝɚɡɵ ɩɨɫɬɭɩɚɸɬ ɜ ɬɟɩɥɨɨɛɦɟɧɧɢɤ, ɝɞɟ, ɨɯɥɚɠɞɚɹɫɶ, ɩɨɞɨɝɪɟɜɚɸɬ 
ɩɢɬɚɬɟɥɶɧɭɸ ɜɨɞɭ, ɩɨɫɬɭɩɚɸɳɭɸ ɜ ɛɚɪɚɛɚɧ ɤɨɬɥɚ ȿ-1, ɚ ɡɚɬɟɦ ɨɧɢ ɨɯɥɚɠɞɚɸɬɫɹ ɜ 
ɬɟɩɥɨɨɛɦɟɧɧɢɤɟ, ɩɨɞɨɝɪɟɜɚɹ ɯɢɦɨɛɟɫɫɨɥɟɧɧɭɸ ɜɨɞɭ, ɩɨɫɬɭɩɚɸɳɭɸ ɜ ɞɟɚɷɪɚɬɨɪ. 

Ɉɯɥɚɠɞɟɧɧɵɟ ɪɟɚɤɰɢɨɧɧɵɟ ɝɚɡɵ ɩɨɫɬɭɩɚɸɬ ɜ ɫɟɩɚɪɚɬɨɪ ɋ-1, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ 
ɜɵɞɟɥɟɧɢɟ ɢɡ ɧɢɯ ɱɚɫɬɢɱɧɨ ɫɤɨɧɞɟɧɫɢɪɨɜɚɧɧɨɝɨ ɤɨɧɞɟɧɫɚɬɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɜɨɞɹɧɨɝɨ 
ɩɚɪɚ. Ƚɚɡɨɜɚɹ ɮɚɡɚ ɢɡ ɫɟɩɚɪɚɬɨɪɚ ɧɚɩɪɚɜɥɹɟɬɫɹ ɧɚ ɨɯɥɚɠɞɟɧɢɟ ɜ ɜɨɡɞɭɲɧɵɣ ɢ 
ɜɨɞɹɧɨɣ ɯɨɥɨɞɢɥɶɧɢɤ, ɝɞɟ ɞɨɨɯɥɚɠɞɚɟɬɫɹ ɨɛɨɪɨɬɧɨɣ ɜɨɞɨɣ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ 34 0ɋ ɢ 
ɩɨɫɬɭɩɚɟɬ ɧɚ ɭɫɬɚɧɨɜɤɭ ɚɞɫɨɪɛɰɢɨɧɧɨɣ ɨɱɢɫɬɤɢ PSA, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ ɪɚɡɞɟɥɟɧɢɟ 
ɪɟɚɤɰɢɨɧɧɨɝɨ ɝɚɡɚ ɧɚ 99,9% ɜɨɞɨɪɨɞ ɢ ɨɬɯɨɞɹɳɢɣ ɝɚɡ, ɢɫɩɨɥɶɡɭɟɦɵɣ ɜ ɤɚɱɟɫɬɜɟ 
ɤɨɦɩɨɧɟɧɬɚ ɬɨɩɥɢɜɧɨɝɨ ɝɚɡɚ ɩɟɱɢ. 

ɉɪɨɰɟɫɫ ɚɞɫɨɪɛɰɢɨɧɧɨɝɨ ɪɚɡɞɟɥɟɧɢɹ ɪɟɚɤɰɢɨɧɧɨɝɨ ɝɚɡɚ ɧɚ ɭɫɬɚɧɨɜɤɟ PSA 
ɨɫɧɨɜɚɧ ɧɚ ɩɪɢɧɰɢɩɟ ɩɨɝɥɨɳɟɧɢɹ ɩɪɢɦɟɫɟɣ ɧɚ ɚɞɫɨɪɛɟɧɬɟ ɩɪɢ ɜɵɫɨɤɨɦ ɞɚɜɥɟɧɢɢ ɢ 
ɞɟɫɨɪɛɰɢɢ ɢɯ ɩɪɢ ɧɢɡɤɨɦ ɞɚɜɥɟɧɢɢ ɫ ɩɨɫɥɟɞɭɸɳɟɣ ɩɪɨɞɭɜɤɨɣ ɱɢɫɬɵɦ ɜɨɞɨɪɨɞɨɦ, 
ɩɨɷɬɨɦɭ ɩɪɨɰɟɫɫ ɧɚɡɵɜɚɟɬɫɹ ɚɞɫɨɪɛɰɢɟɣ ɩɪɢ ɩɟɪɟɦɟɧɧɨɦ ɞɚɜɥɟɧɢɢ. 

ɍɫɬɚɧɨɜɤɚ ɫɨɫɬɨɢɬ ɢɡ ɲɟɫɬɢ ɚɞɫɨɪɛɟɪɨɜ, ɟɦɤɨɫɬɢ ɭɫɪɟɞɧɟɧɢɹ ɫɨɫɬɚɜɚ 
ɨɬɯɨɞɹɳɟɝɨ ɝɚɡɚ, ɤɨɦɩɥɟɤɬɚ ɨɬɫɟɤɚɸɳɢɯ ɤɥɚɩɚɧɨɜ ɢ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ. 

ɍɫɬɚɧɨɜɤɚ ɪɚɛɨɬɚɟɬ ɜ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ ɫ ɲɟɫɬɶɸ ɞɟɣɫɬɜɭɸɳɢɦɢ 
ɚɞɫɨɪɛɟɪɚɦɢ, ɜ ɫɥɭɱɚɟ ɩɨɫɬɭɩɥɟɧɢɹ ɨɲɢɛɨɱɧɨɝɨ ɫɢɝɧɚɥɚ ɨɬ ɩɪɢɛɨɪɚ Ʉɂɉ, ɤɥɚɩɚɧɚ ɢɥɢ 
ɞɪɭɝɨɝɨ ɤɨɦɩɨɧɟɧɬɚ, ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɩɪɨɚɧɚɥɢɡɢɪɭɟɬ ɫɢɬɭɚɰɢɸ ɢ 
ɩɟɪɟɤɥɸɱɢɬ ɪɚɛɨɬɭ ɭɫɬɚɧɨɜɤɢ ɧɚ ɪɟɡɟɪɜɧɵɣ ɪɟɠɢɦ ɪɚɛɨɬɵ ɫ ɩɹɬɶɸ ɚɞɫɨɪɛɟɪɚɦɢ. 

ɋɢɫɬɟɦɚ ɜɵɪɚɛɨɬɤɢ ɩɚɪɚ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɭɫɬɚɧɨɜɤɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɜɨɞɨɪɨɞɚ 
ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɟɞɢɧɨɟ ɰɟɥɨɟ ɫ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɨɫɬɚɥɶɧɨɣ 
ɭɫɬɚɧɨɜɤɢ, ɢ ɟɟ ɩɨɞɝɨɬɨɜɤɚ ɤ ɪɚɛɨɬɟ, ɜɵɜɨɞ ɧɚ ɪɟɠɢɦ, ɨɫɬɚɧɨɜɤɚ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ 
ɫɨɜɦɟɫɬɧɨ ɫ ɨɩɟɪɚɰɢɹɦɢ ɜɟɞɟɧɢɹ ɨɫɧɨɜɧɨɝɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ. 

ɇɚ ɭɫɬɚɧɨɜɤɟ ɢɦɟɸɬɫɹ ɞɜɟ ɫɢɫɬɟɦɵ ɝɟɧɟɪɚɰɢɢ ɩɚɪɚ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ. 
ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɩɨɥɭɱɟɧɢɹ ɜɨɞɨɪɨɞɚ ɩɚɪɨɜɨɣ 

ɤɨɧɜɟɪɫɢɟɣ ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ ɝɚɡɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.73.  
 

2.21 Ⱦɟɚɫɮɚɥɶɬɢɡɚɰɢɹ ɨɫɬɚɬɤɨɜ ɪɚɫɬɜɨɪɢɬɟɥɹɦɢ 

 

ɇɚɡɧɚɱɟɧɢɟ ɩɪɨɰɟɫɫɚ – ɭɞɚɥɟɧɢɟ ɢɡ ɧɟɮɬɹɧɵɯ ɨɫɬɚɬɤɨɜ ɫɦɨɥɢɫɬɨ-

ɚɫɮɚɥɶɬɟɧɨɜɵɯ ɜɟɳɟɫɬɜ ɢ ɩɨɥɢɰɢɤɥɢɱɟɫɤɢɯ ɚɪɨɦɚɬɢɱɟɫɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɫ 
ɩɨɜɵɲɟɧɧɨɣ ɤɨɤɫɭɟɦɨɫɬɶɸ ɢ ɧɢɡɤɢɦ ɢɧɞɟɤɫɨɦ ɜɹɡɤɨɫɬɢ ɩɭɬɟɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɧɟɩɨɥɹɪɧɵɯ ɪɚɫɬɜɨɪɢɬɟɥɟɣ. ɐɟɥɟɜɵɦ ɩɪɨɞɭɤɬɨɦ ɩɪɨɰɟɫɫɚ ɹɜɥɹɟɬɫɹ ɞɟɚɫɮɚɥɶɬɢɡɚɬ, 
ɢɫɩɨɥɶɡɭɟɦɵɣ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɨɫɬɚɬɨɱɧɵɯ ɛɚɡɨɜɵɯ ɦɚɫɟɥ, ɚ ɬɚɤɠɟ ɜ ɤɚɱɟɫɬɜɟ ɫɵɪɶɹ 
ɩɪɨɰɟɫɫɨɜ ɝɢɞɪɨ- ɢ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ. ɉɨɛɨɱɧɵɣ ɩɪɨɞɭɤɬ – ɚɫɮɚɥɶɬ (ɢɧɨɝɞɚ 
ɧɚɡɵɜɚɸɬ ɛɢɬɭɦ ɞɟɚɫɮɚɥɶɬɢɡɚɰɢɢ) ɫɥɭɠɢɬ ɫɵɪɶɟɦ ɞɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɬɨɜɚɪɧɵɯ 
ɛɢɬɭɦɨɜ ɪɚɡɥɢɱɧɵɯ ɦɚɪɨɤ ɢ ɹɜɥɹɟɬɫɹ ɤɨɦɩɨɧɟɧɬɨɦ ɤɨɬɟɥɶɧɵɯ ɬɨɩɥɢɜ. 
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Ɋɢɫɭɧɨɤ 2.73 – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɩɨɥɭɱɟɧɢɹ 

ɜɨɞɨɪɨɞɚ ɩɚɪɨɜɨɣ ɤɨɧɜɟɪɫɢɟɣ ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ ɝɚɡɚ 

 

2.21.1 Ⱦɟɚɫɮɚɥɶɬɢɡɚɰɢɹ ɨɫɬɚɬɤɨɜ ɩɪɨɩɚɧɨɦ (ɛɭɬɚɧɨɦ) 
 

ɉɪɨɦɵɲɥɟɧɧɵɟ ɭɫɬɚɧɨɜɤɢ ɞɟɚɫɮɚɥɶɬɢɡɚɰɢɢ ɨɫɬɚɬɨɱɧɨɝɨ ɫɵɪɶɹ ɦɨɝɭɬ ɛɵɬɶ 
ɨɞɧɨ- ɢ ɞɜɭɯɫɬɭɩɟɧɱɚɬɵɦɢ. ɉɪɢ ɩɟɪɟɪɚɛɨɬɤɟ ɝɭɞɪɨɧɨɜ ɩɨ ɞɜɭɯɫɬɭɩɟɧɱɚɬɨɣ ɫɯɟɦɟ 
ɩɨɥɭɱɚɸɬ ɞɜɚ ɞɟɚɫɮɚɥɶɬɢɡɚɬɚ ɪɚɡɧɨɣ ɜɹɡɤɨɫɬɢ; ɢɯ ɫɭɦɦɚɪɧɵɣ ɜɵɯɨɞ ɛɨɥɶɲɟ, ɱɟɦ 
ɞɟɚɫɮɚɥɶɬɢɡɚɬɚ, ɜɵɪɚɛɚɬɵɜɚɟɦɨɝɨ ɢɡ ɬɨɝɨ ɠɟ ɫɵɪɶɹ ɧɚ ɨɞɧɨɫɬɭɩɟɧɱɚɬɨɣ ɭɫɬɚɧɨɜɤɟ. 
ɗɤɫɩɥɭɚɬɢɪɭɸɬɫɹ ɭɫɬɚɧɨɜɤɢ ɦɨɳɧɨɫɬɶɸ ɩɨ ɫɵɪɶɸ ɨɬ ɧɟɫɤɨɥɶɤɢɯ ɫɨɬɟɧ ɞɨ ɧɟɫɤɨɥɶɤɢɯ 
ɬɵɫɹɱ ɬɨɧɧ ɜ ɫɭɬɤɢ. ɇɚ ɜɵɫɨɤɨɦɨɳɧɵɯ ɭɫɬɚɧɨɜɤɚɯ ɞɟɚɫɮɚɥɶɬɢɡɚɰɢɸ ɜɟɞɭɬ ɜ ɞɜɭɯ ɢ 
ɛɨɥɟɟ ɩɚɪɚɥɥɟɥɶɧɨ ɞɟɣɫɬɜɭɸɳɢɯ ɤɨɥɨɧɧɚɯ. 

Ɍɚɤ ɤɚɤ ɜ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɦɢ ɫɱɢɬɚɸɬɫɹ ɭɫɬɚɧɨɜɤɢ 
ɞɜɭɯɫɬɭɩɟɧɱɚɬɨɣ ɞɟɚɫɮɚɥɶɬɢɡɚɰɢɢ (ɪɢɫɭɧɨɤ 2.74), ɤɨɬɨɪɚɹ ɨɬɥɢɱɚɟɬɫɹ ɨɬ 
ɨɞɧɨɫɬɭɩɟɧɱɚɬɨɣ ɟɳɟ ɨɞɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɪɚɛɨɬɚɸɳɟɣ ɤɨɥɨɧɧɨɣ, ɬɨ ɪɚɫɫɦɨɬɪɢɦ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɭɸ ɫɯɟɦɭ ɬɨɥɶɤɨ ɞɜɭɯɫɬɭɩɟɧɱɚɬɨɣ ɞɟɚɫɮɚɥɶɬɢɡɚɰɢɢ. 

ɇɚ ɦɧɨɝɢɯ ɭɫɬɚɧɨɜɤɚɯ ɢɦɟɟɬɫɹ ɤɨɥɨɧɧɚ ɳɟɥɨɱɧɨɣ ɨɱɢɫɬɤɢ ɩɪɨɩɚɧɚ. ɍɞɚɥɹɹ 
ɳɟɥɨɱɧɵɦ ɪɚɫɬɜɨɪɨɦ ɫɟɪɨɜɨɞɨɪɨɞ ɢɡ ɰɢɪɤɭɥɢɪɭɸɳɟɝɨ ɧɚ ɭɫɬɚɧɨɜɤɟ ɩɪɨɩɚɧɚ, 
ɭɦɟɧɶɲɚɸɬ ɤɨɪɪɨɡɢɨɧɧɵɣ ɢɡɧɨɫ ɚɩɩɚɪɚɬɨɜ ɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ. ȼɨ ɢɡɛɟɠɚɧɢɟ ɩɪɨɝɚɪɚ 
ɬɪɭɛ ɡɦɟɟɜɢɤɨɜ ɩɟɱɢ ɨɱɟɧɶ ɜɚɠɧɨ ɨɛɟɫɩɟɱɢɬɶ ɧɟɩɪɟɪɵɜɧɨɟ ɩɨɫɬɭɩɥɟɧɢɟ ɜ ɧɢɯ 
ɞɨɫɬɚɬɨɱɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɷɬɨɝɨ ɪɚɫɬɜɨɪɚ. Ɍɪɭɛɱɚɬɚɹ ɩɟɱɶ ɨɝɪɚɠɞɟɧɚ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ 
ɫɬɟɧɨɣ (ɛɪɚɧɞɦɚɭɷɪɨɦ). 
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Ɋɢɫɭɧɨɤ 2.74 – Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɞɜɭɯɫɬɭɩɟɧɱɚɬɨɣ ɞɟɚɫɮɚɥɶɬɢɡɚɰɢɢ ɝɭɞɪɨɧɚ 

ɩɪɨɩɚɧɨɦ: 
1, 10, 13, 17, 22, 24 – ɧɚɫɨɫɵ; 2 – ɩɚɪɨɜɨɣ ɩɨɞɨɝɪɟɜɚɬɟɥɶ; 3, 4 – ɞɟɚɫɮɚɥɶɬɢɡɚɰɢɨɧɧɵɟ 

ɤɨɥɨɧɧɵ; 5, 6, 7 – ɢɫɩɚɪɢɬɟɥɢ; 8, 11, 18, 25, 26 – ɯɨɥɨɞɢɥɶɧɢɤɢ; 9, 12 – ɟɦɤɨɫɬɢ;  
15, 20 – ɤɨɥɨɧɧɵ; 16 – ɩɟɱɶ; 19 – ɬɟɩɥɨɨɛɦɟɧɧɢɤ; 14, 21, 23 – ɨɬɩɚɪɧɵɟ ɤɨɥɨɧɧɵ;  

27 – ɤɨɧɞɟɧɫɚɬɨɪ ɫɦɟɲɟɧɢɹ; 28 – ɤɨɦɩɪɟɫɫɨɪ; 
I – Cɵɪɶɟ; II – ɉɪɨɩɚɧ; III – Ⱦɟɚɫɮɚɥɶɬɢɡɚɬ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ; IV –Ⱦɟɚɫɮɚɥɶɬɢɡɚɬ ɜɬɨɪɨɣ 

ɫɬɭɩɟɧɢ; V – Ⱥɫɮɚɥɶɬ; VI – ȼɨɞɹɧɨɣ ɩɚɪ; VII – ȼɨɞɚ 

 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɪɟɠɢɦ ɨɫɧɨɜɧɵɯ ɞɟɚɫɮɚɥɶɬɢɡɚɰɢɨɧɧɵɯ ɤɨɥɨɧɧ 3 ɢ 4 
ɩɪɢɜɨɞɢɬɫɹ ɧɢɠɟ. 

 

Ʉɨɥɨɧɧɚ 3 Ʉɨɥɨɧɧɚ 4 

Ɉɛɴɟɦɧɨɟ ɨɬɧɨɲɟɧɢɟ ɩɪɨɩɚɧ: ɫɵɪɶɟ   7:1  6:1 

Ⱦɚɜɥɟɧɢɟ, Ɇɉɚ      4,3  3,6 

Ɍɟɦɩɟɪɚɬɭɪɚ ɷɤɫɬɪɚɤɰɢɢ, °ɋ 

ȼɟɪɯ        87  82 

ɇɢɡ        63  60 

Ɇɚɬɟɪɢɚɥɶɧɵɣ ɛɚɥɚɧɫ ɩɪɢ ɪɚɛɨɬɟ ɧɚ ɜɨɥɝɨ-ɭɪɚɥɶɫɤɢɯ ɧɟɮɬɹɯ (ɜ %) 
ɉɨɫɬɭɩɢɥɨ    ɉɨɥɭɱɟɧɨ 

Ƚɭɞɪɨɧ    100,0 

Ⱦɟɚɫɮɚɥɶɬɢɡɚɬ 1   28,4 

Ⱦɟɚɫɮɚɥɶɬɢɡɚɬ II   10,0 

Ⱥɫɮɚɥɶɬ    61,6 

ɂɬɨɝɨ     100,0 

Ɋɚɫɩɨɥɚɝɚɹ ɞɜɭɦɹ ɞɟɚɫɮɚɥɶɬɢɡɚɬɚɦɢ ɪɚɡɧɨɣ ɜɹɡɤɨɫɬɢ (ɩɪɢ 100 °ɋ: ɧɚ I ɫɬɭɩɟɧɢ 
ɨɬ 18 ɞɨ 23 ɦɦ2/ɫ, ɧɚ II ɫɬɭɩɟɧɢ – ɛɨɥɟɟ 40 ɦɦ2/ɫ), ɦɨɠɧɨ ɪɚɫɲɢɪɢɬɶ ɚɫɫɨɪɬɢɦɟɧɬ 
ɬɨɜɚɪɧɵɯ ɨɫɬɚɬɨɱɧɵɯ ɦɚɫɟɥ. ȼ ɤɨɥɨɧɧɟ ɞɟɚɫɮɚɥɶɬɢɡɚɰɢɢ II ɫɬɭɩɟɧɢ ɩɨɞɞɟɪɠɢɜɚɸɬ 
ɦɟɧɶɲɢɟ ɬɟɦɩɟɪɚɬɭɪɭ ɢ ɞɚɜɥɟɧɢɟ, ɱɟɦ ɜ ɤɨɥɨɧɧɟ I ɫɬɭɩɟɧɢ; ɤɪɚɬɧɨɫɬɶ ɠɟ ɩɪɨɩɚɧɚ ɤ 
ɫɵɪɶɸ ɞɥɹ II ɫɬɭɩɟɧɢ ɡɧɚɱɢɬɟɥɶɧɨ ɛɨɥɶɲɟ. 
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ɉɨɬɟɪɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɩɪɨɩɚɧɚ ɧɚ ɩɪɨɦɵɲɥɟɧɧɵɯ ɭɫɬɚɧɨɜɤɚɯ ɞɟɚɫɮɚɥɶɬɢɡɚɰɢɢ 
ɪɚɜɧɵ 2–4 ɤɝ/ɬ ɩɟɪɟɪɚɛɚɬɵɜɚɟɦɨɝɨ ɝɭɞɪɨɧɚ. Ɋɚɫɯɨɞ ɬɨɩɥɢɜɚ, ɫɠɢɝɚɟɦɨɝɨ ɜ ɬɨɩɤɟ ɩɟɱɢ, 
ɫɨɫɬɚɜɥɹɟɬ (ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɚɱɟɫɬɜɚ ɫɵɪɶɹ, ɝɥɭɛɢɧɵ ɟɝɨ ɞɟɚɫɮɚɥɶɬɢɡɚɰɢɢ, 
ɫɨɞɟɪɠɚɧɢɹ ɩɪɨɩɚɧɚ ɜ ɛɢɬɭɦɧɨɦ ɪɚɫɬɜɨɪɟ, ɜɢɞɚ ɬɨɩɥɢɜɚ ɢ ɬ. ɞ.) 15-30 ɤɝ/ɬ ɝɭɞɪɨɧɚ. Ⱦɥɹ 
ɭɫɬɚɧɨɜɨɤ ɞɟɚɫɮɚɥɶɬɢɡɚɰɢɢ ɯɚɪɚɤɬɟɪɟɧ ɛɨɥɶɲɨɣ ɪɚɫɯɨɞ ɜɨɞɹɧɨɝɨ ɩɚɪɚ, ɞɨɥɹ ɡɚɬɪɚɬ 
ɧɚ ɩɚɪ ɞɨɫɬɢɝɚɟɬ ɧɟɪɟɞɤɨ 50% ɨɬ ɨɛɳɟɣ ɫɭɦɦɵ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɪɚɫɯɨɞɨɜ. ɇɚ 
ɧɟɤɨɬɨɪɵɯ ɭɫɬɚɧɨɜɤɚɯ ɩɚɪɨɜɨɣ ɩɪɢɜɨɞ ɫɵɪɶɟɜɨɝɨ ɧɚɫɨɫɚ ɡɚɦɟɧɟɧ ɧɚ ɷɥɟɤɬɪɢɱɟɫɤɢɣ, ɚ 
ɩɚɪɨɜɵɟ ɢɫɩɚɪɢɬɟɥɢ ɩɪɨɩɚɧɚ ɡɚɦɟɧɟɧɵ ɧɚ ɚɩɩɚɪɚɬɵ ɫ ɨɝɧɟɜɵɦ ɧɚɝɪɟɜɨɦ. 

Ⱦɟɚɫɮɚɥɶɬɢɡɚɰɢɹ ɨɫɬɚɬɤɨɜ ɩɪɨɩɚɧɨɦ ɫɨ ɫɜɟɪɯɤɪɢɬɢɱɟɫɤɢɦ ɭɡɥɨɦ 
ɪɟɝɟɧɟɪɚɰɢɢ ɪɚɫɬɜɨɪɢɬɟɥɹ 

Ɋɚɡɪɚɛɨɬɚɧɵ ɪɚɡɥɢɱɧɵɟ ɜɚɪɢɚɧɬɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɮɨɪɦɥɟɧɢɹ ɩɪɨɰɟɫɫɚ 
ɞɟɚɫɮɚɥɶɬɢɡɚɰɢɢ ɧɟɮɬɹɧɨɝɨ ɨɫɬɚɬɤɚ ɫɨ ɫɜɟɪɯɤɪɢɬɢɱɟɫɤɢɦ ɭɡɥɨɦ ɪɟɝɟɧɟɪɚɰɢɢ 
ɪɚɫɬɜɨɪɢɬɟɥɹ ɫɨɜɦɟɫɬɧɨ ɫ ɞɜɭɯɫɬɭɩɟɧɱɚɬɨɣ ɢɧɠɟɤɬɨɪɧɨɣ ɫɢɫɬɟɦɨɣ ɤɨɦɩɪɢɦɢɪɨɜɚɧɢɹ 
ɝɚɡɨɜ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ, ɱɬɨ ɫɧɢɠɚɟɬ ɷɧɟɪɝɨɡɚɬɪɚɬɵ ɢ ɤɨɥɢɱɟɫɬɜɨ ɦɟɬɚɥɥɨɟɦɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɩɨɜɵɲɚɟɬ ɝɢɛɤɨɫɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ. Ⱦɜɭɯɫɬɭɩɟɧɱɚɬɚɹ 
ɢɧɠɟɤɬɨɪɧɚɹ ɫɢɫɬɟɦɚ ɤɨɦɩɪɢɦɢɪɨɜɚɧɢɹ ɩɨɬɨɤɚ ɝɚɡɨɨɛɪɚɡɧɨɝɨ ɪɚɫɬɜɨɪɢɬɟɥɹ ɧɢɡɤɨɝɨ 
ɞɚɜɥɟɧɢɹ ɩɨɡɜɨɥɹɟɬ ɨɪɝɚɧɢɡɨɜɚɬɶ ɚɛɫɨɪɛɰɢɨɧɧɭɸ ɨɱɢɫɬɤɭ ɪɚɫɬɜɨɪɢɬɟɥɹ ɨɬ 
ɫɟɪɨɜɨɞɨɪɨɞɚ, ɤɨɬɨɪɵɣ ɨɛɪɚɡɭɟɬɫɹ ɩɪɢ ɪɟɝɟɧɟɪɚɰɢɢ ɪɚɫɬɜɨɪɢɬɟɥɹ ɢɡ ɚɫɮɚɥɶɬɨɜɨɝɨ 
ɪɚɫɬɜɨɪɚ ɡɚ ɫɱɟɬ ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɧɚɝɪɟɜɚ ɩɨɬɨɤɚ ɜ ɩɟɱɢ ɢ ɤɨɧɰɟɧɬɪɢɪɭɟɬɫɹ ɜ 
ɪɚɫɬɜɨɪɢɬɟɥɟ. 

ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɬɚɤɨɣ ɭɫɬɚɧɨɜɤɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 2.75. 
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Ɋɢɫɭɧɨɤ 2.75 – Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɞɟɚɫɮɚɥɶɬɢɡɚɰɢɢ ɝɭɞɪɨɧɚ ɫɨ 

ɫɜɟɪɯɤɪɢɬɢɱɟɫɤɢɦ ɭɡɥɨɦ ɪɟɝɟɧɟɪɚɰɢɢ ɪɚɫɬɜɨɪɢɬɟɥɹ 

1 – ɟɦɤɨɫɬɶ ɫɜɟɠɟɝɨ ɫɵɪɶɹ; 2, 10, 11, 17, 19, 28 – ɧɚɫɨɫɵ; 3 – ɫɦɟɫɢɬɟɥɶ;  
4 – ɷɤɫɬɪɚɤɰɢɨɧɧɚɹ ɤɨɥɨɧɧɚ; 5, 12, 13, 29 – ɬɟɩɥɨɨɛɦɟɧɧɢɤɢ; 6 – ɩɟɱɶ; 7, 15 – 

ɢɫɩɚɪɢɬɟɥɢ; 8, 16 – ɤɚɩɥɟɨɬɛɨɣɧɢɤɢ; 9, 18 – ɨɬɩɚɪɧɵɟ ɤɨɥɨɧɧɵ; 14 – ɫɜɟɪɯɤɪɢɬɢɱɟɫɤɢɣ 
ɫɟɩɚɪɚɬɨɪ; 20 – ɤɨɧɞɟɧɫɚɬɨɪ ɫɦɟɲɟɧɢɹ; 21, 24 – ɫɬɪɭɣɧɵɟ ɤɨɦɩɪɟɫɫɨɪɵ;  

22, 25, 26 – ɯɨɥɨɞɢɥɶɧɢɤɢ; 23 – ɤɨɥɨɧɧɚ ɚɦɢɧɨɜɨɣ ɨɱɢɫɬɤɢ ɝɚɡɚ;  
27 – ɟɦɤɨɫɬɶ ɫɠɢɠɟɧɧɨɝɨ ɪɚɫɬɜɨɪɢɬɟɥɹ; 

I – ɝɭɞɪɨɧ; II – ɜɨɞɹɧɨɣ ɩɚɪ; III – ɪɟɰɢɤɥ; IV – ɜɨɞɚ; V – ɫɜɟɠɢɣ ɆȾɗȺ; VI – ɩɪɨɩɚɧ;  
VII – ɚɫɮɚɥɶɬ; VIII – ɞɟɚɫɮɚɥɶɬɢɡɚɬ; IX – ɧɚɫɵɳɟɧɧɵɣ ɆȾɗȺ ɧɚ ɪɟɝɟɧɟɪɚɰɢɸ 
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ɋɨɞɟɪɠɚɧɢɟ ɫɟɪɨɜɨɞɨɪɨɞɚ ɜ ɩɨɬɨɤɟ ɪɚɫɬɜɨɪɢɬɟɥɹ ɩɨɫɥɟ 24 ɧɟ ɞɨɥɠɧɨ 
ɩɪɟɜɵɲɚɬɶ ɞɨɩɭɫɬɢɦɨɝɨ ɭɪɨɜɧɹ 0,01%. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɟɚɥɢɡɚɰɢɢ ɞɚɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɢɡ ɫɨɫɬɚɜɚ ɨɛɵɱɧɨɣ ɭɫɬɚɧɨɜɤɢ 
ɞɟɚɫɮɚɥɶɬɢɡɚɰɢɢ ɢɫɤɥɸɱɚɸɬɫɹ ɞɜɚ ɢɫɩɚɪɢɬɟɥɹ, ɩɨɪɲɧɟɜɨɣ ɞɜɭɯɫɬɭɩɟɧɱɚɬɵɣ 
ɤɨɦɩɪɟɫɫɨɪ ɢ ɪɹɞ ɞɪɭɝɢɯ ɫɜɹɡɚɧɧɵɯ ɫ ɧɢɦ ɚɩɩɚɪɚɬɨɜ. 

Ⱦɥɹ ɫɥɭɱɚɹ ɩɪɨɩɚɧɨɜɨɣ ɞɟɚɫɮɚɥɶɬɢɡɚɰɢɢ ɧɨɜɚɹ ɫɯɟɦɚ ɞɚɟɬ ɨɤɨɥɨ 40% ɷɤɨɧɨɦɢɢ 
ɷɧɟɪɝɨɪɟɫɭɪɫɨɜ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɨɛɵɱɧɨɣ ɫɯɟɦɨɣ. 

 

2.22 ɋɟɥɟɤɬɢɜɧɚɹ ɨɱɢɫɬɤɚ ɦɚɫɥɹɧɨɝɨ ɫɵɪɶɹ ɪɚɫɬɜɨɪɢɬɟɥɹɦɢ 

 

ɉɨɞ ɦɚɫɥɹɧɵɦ ɫɵɪɶɟɦ ɩɨɧɢɦɚɸɬ ɦɚɫɥɹɧɵɟ ɜɚɤɭɭɦɧɵɟ ɮɪɚɤɰɢɢ ɢ 
ɞɟɚɫɮɚɥɶɬɢɡɚɬ. ɋɟɥɟɤɬɢɜɧɚɹ ɨɱɢɫɬɤɚ ɦɚɫɥɹɧɨɝɨ ɫɵɪɶɹ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɭɞɚɥɟɧɢɹ 
ɢɡ ɨɱɢɳɚɟɦɨɝɨ ɫɵɪɶɹ ɩɨɥɢɰɢɤɥɢɱɟɫɤɢɯ ɚɪɨɦɚɬɢɱɟɫɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ, ɫɦɨɥɢɫɬɨ-

ɚɫɮɚɥɶɬɨɜɵɯ ɜɟɳɟɫɬɜ ɢ ɝɟɬɟɪɨɚɬɨɦɧɵɯ ɫɨɟɞɢɧɟɧɢɣ ɫ ɩɨɦɨɳɶɸ ɪɚɫɬɜɨɪɢɬɟɥɟɣ ɫ 
ɰɟɥɶɸ ɩɨɜɵɲɟɧɢɹ ɢɧɞɟɤɫɚ ɜɹɡɤɨɫɬɢ, ɫɬɚɛɢɥɶɧɨɫɬɢ ɤ ɨɤɢɫɥɟɧɢɸ ɢ ɫɧɢɠɟɧɢɸ 
ɤɨɤɫɭɟɦɨɫɬɢ ɩɨɥɭɱɟɧɧɨɝɨ ɪɚɮɢɧɚɬɚ. ɉɨɛɨɱɧɵɦ ɩɪɨɞɭɤɬɨɦ ɫɟɥɟɤɬɢɜɧɨɣ ɨɱɢɫɬɤɢ 
ɹɜɥɹɟɬɫɹ ɷɤɫɬɪɚɤɬ, ɢɫɩɨɥɶɡɭɟɦɵɣ ɪɚɧɟɟ ɤɚɤ ɤɨɦɩɨɧɟɧɬ ɤɨɬɟɥɶɧɵɯ ɬɨɩɥɢɜ, ɫɟɝɨɞɧɹ 
ɷɬɨ ɞɟɮɢɰɢɬɧɨɟ ɢ ɰɟɧɧɨɟ ɫɵɪɶɟ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɨɤɫɚ, ɛɢɬɭɦɨɜ, ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɭɝɥɟɪɨɞɚ, ɪɟɡɢɧɨɬɟɯɧɢɱɟɫɤɢɯ ɢɡɞɟɥɢɣ (ɩɥɚɫɬɢɮɢɤɚɬɨɪ ɤɚɭɱɭɤɨɜ ɢ ɪɟɡɢɧ) ɢ ɞɪɭɝɢɯ 
ɰɟɥɟɣ. 

Ɉɫɧɨɜɧɵɦɢ ɩɪɨɦɵɲɥɟɧɧɵɦɢ ɪɚɫɬɜɨɪɢɬɟɥɹɦɢ ɫɟɥɟɤɬɢɜɧɨɣ ɨɱɢɫɬɤɢ ɹɜɥɹɸɬɫɹ – 

ɮɟɧɨɥ, ɮɭɪɮɭɪɨɥ ɢ N-ɦɟɬɢɥɩɢɪɪɨɥɢɞɨɧ (NMP). ɋɪɚɜɧɢɬɟɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 
ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɪɚɫɬɜɨɪɢɬɟɥɟɣ ɫɟɥɟɤɬɢɜɧɨɣ ɨɱɢɫɬɤɢ ɩɪɢɜɟɞɟɧɚ ɜ ɬɚɛɥɢɰɟ 

2.55. 

 
Ɍɚɛɥɢɰɚ 2.55 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɪɚɫɬɜɨɪɢɬɟɥɟɣ 
ɫɟɥɟɤɬɢɜɧɨɣ ɨɱɢɫɬɤɢ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ Ɋɚɫɬɜɨɪɢɬɟɥɶ 

 Ɏɟɧɨɥ Ɏɭɪɮɭɪɨɥ NMP 

1. ɉɥɨɬɧɨɫɬɶ ɩɪɢ 20°ɋ, ɤɝ/ɦ3 1,058 (41°ɋ) 1,1598 1,027 
2. ɉɨɤɚɡɚɬɟɥɶ ɩɪɟɥɨɦɥɟɧɢɹ ɩɪɢ 20°ɋ, 

n
20

d  
1,5426 (41°ɋ) 1,5261 1,4706 

3. Ɍɟɦɩɟɪɚɬɭɪɚ, °ɋ:    
  – ɤɢɩɟɧɢɹ (0,1 Ɇɉɚ) 181 162 202 
  – ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ 40,9 -36,5 -24,0 
  – ɩɥɚɜɥɟɧɢɹ 41 -39 -24 
4. ȼɹɡɤɨɫɬɶ ɞɢɧɚɦɢɱɟɫɤɚɹ ɩɪɢ 50°ɋ, Ɇɉɚ ɋ — 1,49 (25°ɋ) 1,02 
5. Ɍɟɩɥɨɟɦɤɨɫɬɶ ɩɪɢ 20°ɋ, ɤȾɠ/ɤɝ Ʉ 2,039 1,59 1,97 
6. ɉɨɜɟɪɯɧɨɫɬɧɨɟ ɧɚɬɹɠɟɧɢɟ ɩɪɢ 20°ɋ, ɦɇ/ɦ 38,2 (47°ɋ) 43,76 39,91 
 
ɋɪɚɜɧɢɬɟɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɚɫɬɜɨɪɢɬɟɥɟɣ ɫɟɥɟɤɬɢɜɧɨɣ ɨɱɢɫɬɤɢ (ɩɨ 5-ɛɚɥɶɧɨɣ 
ɲɤɚɥɟ) 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ  Ɏɟɧɨɥ Ɏɭɪɮɭɪɨɥ N-Ɇɉ 

Ɋɚɫɬɜɨɪɹɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ  4-4,5  4,0  4,5-5,0 

ɂɡɛɢɪɚɬɟɥɶɧɨɫɬɶ    4-4,2  5,0  4,5-4,8 

ɋɬɚɛɢɥɶɧɨɫɬɶ    4,5  4,0  5,0 

Ɍɨɤɫɢɱɧɨɫɬɶ     5,0  4,0-4,5 3,0 

Ȼɢɨɪɚɡɥɚɝɚɟɦɨɫɬɶ    4,5-5,0 5,0  5,0 
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Ɍɟɦɩɟɪɚɬɭɪɚ ɩɪɨɰɟɫɫɚ   ɇɢɡɤɚɹ ȼɵɫɨɤɚɹ ɋɪɟɞɧɹɹ 

Ʉɪɚɬɧɨɫɬɶ ɪɚɫɬɜɨɪɢɬɟɥɹ   ɇɢɡɤɚɹ ɋɪɟɞɧɹɹ ɇɢɡɤɚɹ 

Ʉɨɪɪɨɡɢɨɧɧɚɹ ɚɝɪɟɫɫɢɜɧɨɫɬɶ  ȼɵɫɨɤɚɹ ɇɢɡɤɚɹ ɋɪɟɞɧɹɹ 

Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɫɬɨɢɦɨɫɬɶ  1,5  3,0  5,0 

ɍɧɢɜɟɪɫɚɥɶɧɨɫɬɶ    3,5-4,0 4,5-5,0 4,5-4,8 

Cɨɩɨɫɬɚɜɥɟɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɡɥɢɱɧɵɯ 
ɪɚɫɬɜɨɪɢɬɟɥɟɣ – N-ɦɟɬɢɥɩɢɪɪɨɥɢɞɨɧɚ, ɮɟɧɨɥɚ ɢ ɮɭɪɮɭɪɨɥɚ ɩɪɢɜɟɞɟɧɨ ɧɢɠɟ. 
 
Ɍɚɛɥɢɰɚ 2.56 – ɋɨɩɨɫɬɚɜɥɟɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɪɚɡɥɢɱɧɵɯ ɪɚɫɬɜɨɪɢɬɟɥɟɣ – NMP, ɮɟɧɨɥɚ ɢ ɮɭɪɮɭɪɨɥɚ 
ɉɨɤɚɡɚɬɟɥɢ ȼɟɥɢɱɢɧɚ ɩɨɤɚɡɚɬɟɥɟɣ 

NMP Ɏɟɧɨɥ Ɏɭɪɮɭɪɨɥ 
Ʉɪɚɬɧɨɫɬɶ ɪɚɫɬɜɨɪɢɬɟɥɹ ɤ ɫɵɪɶɸ, % ɨɬɧ. 100 100-115 130 
ɍɞɟɥɶɧɵɟ ɷɧɟɪɝɨɡɚɬɪɚɬɵ ɧɚ ɪɟɝɟɧɟɪɰɢɸ 1 ɤɝ 
ɪɚɫɬɜɨɪɢɬɟɥɹ, ɤȾɠ/ɤɝ 750 746 629 

ɍɞɟɥɶɧɵɟ ɷɧɟɪɝɨɡɚɬɪɚɬɵ ɧɚ ɟɞɢɧɢɰɭ ɩɪɨɞɭɤɰɢɢ, % 
ɨɬɧ. 100 107 114-118 

ɉɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ 
ɪɚɫɬɜɨɪɢɬɟɥɹ ɜ ɜɨɡɞɭɯɟ ɪɚɛɨɱɟɣ ɡɨɧɵ, ɦɝ/ɦ3 100 0,3 5 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɭɫɬɚɧɨɜɤɢ ɫɟɥɟɤɬɢɜɧɨɣ 
ɨɱɢɫɬɤɢ, % ɨɬɧ. 
– ɩɨ ɫɵɪɶɸ 
– ɩɨ ɪɚɮɢɧɚɬɭ 

   

100 87-100 64-77 
100 83-93 64-72 

 

ɂɡ ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɞɚɧɧɵɯ ɜɢɞɧɨ, ɱɬɨ ɛɨɥɶɲɢɧɫɬɜɨ ɩɨɤɚɡɚɬɟɥɟɣ ɜ ɩɨɥɶɡɭ N-

ɦɟɬɢɥɩɢɪɪɨɥɢɞɨɧɚ. 
Ɉɱɢɫɬɤɚ ɦɚɫɥɹɧɨɝɨ ɫɵɪɶɹ ɢɡɛɢɪɚɬɟɥɶɧɵɦɢ ɪɚɫɬɜɨɪɢɬɟɥɹɦɢ ɜɤɥɸɱɚɟɬ: 

ɷɤɫɬɪɚɤɰɢɸ ɤɨɦɩɨɧɟɧɬɨɜ ɫɵɪɶɹ ɪɚɫɬɜɨɪɢɬɟɥɟɦ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɞɜɭɯ ɮɚɡ ɜ ɚɩɩɚɪɚɬɚɯ 
ɧɟɩɪɟɪɵɜɧɨɝɨ ɞɟɣɫɬɜɢɹ; ɧɟɩɪɟɪɵɜɧɭɸ ɪɟɝɟɧɟɪɚɰɢɸ ɪɚɫɬɜɨɪɢɬɟɥɹ ɢɡ ɪɚɮɢɧɚɬɧɨɝɨ ɢ 
ɷɤɫɬɪɚɤɬɧɨɝɨ ɪɚɫɬɜɨɪɨɜ, ɨɫɭɳɟɫɬɜɥɹɟɦɭɸ ɧɚɝɪɟɜɨɦ ɪɚɮɢɧɚɬɧɨɝɨ ɢ ɷɤɫɬɪɚɤɬɧɨɝɨ 
ɪɚɫɬɜɨɪɨɜ, ɨɬɝɨɧɤɨɣ ɪɚɫɬɜɨɪɢɬɟɥɹ ɢɡ ɪɚɫɬɜɨɪɨɜ, ɨɛɟɡɜɨɠɢɜɚɧɢɟɦ ɪɚɫɬɜɨɪɢɬɟɥɹ. 

 

2.22.1 ɋɟɥɟɤɬɢɜɧɚɹ ɨɱɢɫɬɤɚ ɦɚɫɥɹɧɨɝɨ ɫɵɪɶɹ ɮɟɧɨɥɨɦ 

 

Ɏɟɧɨɥ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɛɟɫɰɜɟɬɧɵɟ ɤɪɢɫɬɚɥɥɵ ɫ ɯɚɪɚɤɬɟɪɧɵɦ ɡɚɩɚɯɨɦ. ɇɚ 
ɜɨɡɞɭɯɟ ɢ ɧɚ ɫɜɟɬɭ ɮɟɧɨɥ ɨɤɪɚɲɢɜɚɟɬɫɹ ɫɧɚɱɚɥɚ ɜ ɪɨɡɨɜɵɣ, ɚ ɡɚɬɟɦ ɜ ɤɪɚɫɧɵɣ ɰɜɟɬ. 

Ɏɟɧɨɥ ɬɨɤɫɢɱɟɧ: ɨɬɪɚɜɥɟɧɢɟ ɜɨɡɦɨɠɧɨ ɩɚɪɚɦɢ ɢ ɦɟɥɶɱɚɣɲɢɦɢ ɤɪɢɫɬɚɥɥɚɦɢ 
ɮɟɧɨɥɚ, ɨɛɪɚɡɭɸɳɢɦɢɫɹ ɩɪɢ ɤɨɧɞɟɧɫɚɰɢɢ ɟɝɨ ɩɚɪɨɜ ɧɚ ɯɨɥɨɞɧɨɦ ɜɨɡɞɭɯɟ. ɉɪɟɞɟɥɶɧɨ 
ɞɨɩɭɫɬɢɦɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɟɝɨ ɜ ɜɨɡɞɭɯɟ – 0,005 ɦɝ/ɥ. ɉɨɩɚɞɚɧɢɟ ɮɟɧɨɥɚ ɧɚ ɤɨɠɭ 
ɜɵɡɵɜɚɟɬ ɨɠɨɝ. ɗɬɢ ɫɭɳɟɫɬɜɟɧɧɵɟ ɧɟɞɨɫɬɚɬɤɢ ɮɟɧɨɥɚ ɩɪɢɜɟɥɢ ɤ ɩɨɫɬɟɩɟɧɧɨɦɭ ɜɵɜɨɞɭ 
ɟɝɨ ɢɡ ɩɪɨɦɵɲɥɟɧɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

Ɏɟɧɨɥ ɯɨɪɨɲɨ ɪɚɫɬɜɨɪɹɟɬ ɚɪɨɦɚɬɢɱɟɫɤɢɟ ɭɝɥɟɜɨɞɨɪɨɞɵ ɫ ɤɨɪɨɬɤɢɦɢ ɛɨɤɨɜɵɦɢ 
ɰɟɩɹɦɢ, ɨɫɨɛɟɧɧɨ ɩɨɥɢɰɢɤɥɢɱɟɫɤɢɟ, ɢ ɫɦɨɥɵ, ɦɨɥɟɤɭɥɵ ɤɨɬɨɪɵɯ ɨɛɨɝɚɳɟɧɵ 
ɚɪɨɦɚɬɢɱɟɫɤɢɦɢ ɰɢɤɥɚɦɢ. Ⱥɡɨɬɫɨɞɟɪɠɚɳɢɟ ɫɨɟɞɢɧɟɧɢɹ ɩɨɥɧɨɫɬɶɸ ɩɟɪɟɯɨɞɹɬ ɜ 
ɷɤɫɬɪɚɤɬ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɚɱɟɫɬɜɚ ɫɵɪɶɹ ɢ ɭɫɥɨɜɢɣ ɨɱɢɫɬɤɢ ɫɨɞɟɪɠɚɧɢɟ ɫɟɪɵ ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɨɱɢɫɬɤɢ ɮɟɧɨɥɨɦ ɫɧɢɠɚɟɬɫɹ ɧɚ 30–50%. 

ȼ ɡɚɜɨɞɫɤɨɣ ɩɪɚɤɬɢɤɟ ɪɚɫɬɜɨɪɹɸɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɮɟɧɨɥɚ ɭɦɟɧɶɲɚɸɬ 
ɞɨɛɚɜɥɟɧɢɟɦ ɤ ɧɟɦɭ ɜɨɞɵ, ɨɞɧɚɤɨ ɩɪɢ ɷɬɨɦ ɫɧɢɠɚɟɬɫɹ ɢ ɟɝɨ ɢɡɛɢɪɚɬɟɥɶɧɨɫɬɶ. ɋ 
ɭɜɟɥɢɱɟɧɢɟɦ ɨɛɜɨɞɧɟɧɧɨɫɬɢ ɮɟɧɨɥɚ ɩɨɜɵɲɚɟɬɫɹ ɜɵɯɨɞ ɪɚɮɢɧɚɬɨɜ, ɧɨ ɭɯɭɞɲɚɟɬɫɹ ɢɯ 
ɤɚɱɟɫɬɜɨ. 
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Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɫɟɥɟɤɬɢɜɧɨɣ ɨɱɢɫɬɤɢ ɦɚɫɥɹɧɨɝɨ ɫɵɪɶɹ 
ɮɟɧɨɥɨɦ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.76. 
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Ɋɢɫɭɧɨɤ 2.76 – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɫɟɥɟɤɬɢɜɧɨɣ ɨɱɢɫɬɤɢ 
ɦɚɫɥɹɧɨɝɨ ɫɵɪɶɹ ɮɟɧɨɥɨɦ: 

1, 6, 7, 23 – ɧɚɫɨɫɵ; 2, 3, 4, 8, 9, 11, 24, 25, 26, 29 – ɬɟɩɥɨɨɛɦɟɧɧɢɤɢ; 5 – ɚɛɫɨɪɛɟɪ;  
10 – ɷɤɫɬɪɚɤɰɢɨɧɧɚɹ ɤɨɥɨɧɧɚ; 12, 14, 27 – ɟɦɤɨɫɬɢ; 13, 28 – ɤɨɧɞɟɧɫɚɬɨɪɵ ɜɨɡɞɭɲɧɨɝɨ 
ɨɯɥɚɠɞɟɧɢɹ; 15, 20 – ɩɟɱɢ; 16 – ɪɚɮɢɧɚɬɧɚɹ ɢɫɩɚɪɢɬɟɥɶɧɚɹ ɤɨɥɨɧɧɚ; 17 – ɪɚɮɢɧɚɬɧɚɹ 

ɨɬɩɚɪɧɚɹ ɤɨɥɨɧɧɚ; 18 – ɤɢɩɹɬɢɥɶɧɢɤ; 19 – ɫɭɲɢɥɶɧɚɹ ɤɨɥɨɧɧɚ; 21—ɢɫɩɚɪɢɬɟɥɶɧɚɹ 
ɤɨɥɨɧɧɚ; 22 – ɨɬɩɚɪɧɚɹ ɤɨɥɨɧɧɚ; 

I – ɋɵɪɶɟ; II – ɋɭɯɨɣ ɮɟɧɨɥ; III – Ɋɚɮɢɧɚɬ; IV – ɗɤɫɬɪɚɤɬ; V– Ɋɚɮɢɧɚɬɧɵɣ ɪɚɫɬɜɨɪ;  
VI – ɗɤɫɬɪɚɤɬɧɵɣ ɪɚɫɬɜɨɪ; VII – ɉɚɪɵ ɫɭɯɨɝɨ ɮɟɧɨɥɚ; VIII —ɋɦɟɫɶ ɩɚɪɨɜ ɮɟɧɨɥɚ ɢ 

ɜɨɞɵ; IX – ɉɚɪɵ ɚɡɟɨɬɪɨɩɧɨɣ ɫɦɟɫɢ ɮɟɧɨɥɚ ɢ ɜɨɞɵ; X – Ɏɟɧɨɥɶɧɚɹ ɜɨɞɚ; XI – ȼɨɞɹɧɨɣ ɩɚɪ 

 

Ⱦɜɭɯɛɥɨɱɧɚɹ ɭɤɪɭɩɧɟɧɧɚɹ ɭɫɬɚɧɨɜɤɚ ɫɟɥɟɤɬɢɜɧɨɣ ɨɱɢɫɬɤɢ ɮɟɧɨɥɨɦ. 

Ɉɫɨɛɟɧɧɨɫɬɶɸ ɞɜɭɯɛɥɨɱɧɨɣ ɭɤɪɭɩɧɟɧɧɨɣ ɭɫɬɚɧɨɜɤɢ ɹɜɥɹɟɬɫɹ ɧɚɥɢɱɢɟ ɞɜɭɯ 
ɫɚɦɨɫɬɨɹɬɟɥɶɧɵɯ ɛɥɨɤɨɜ ɷɤɫɬɪɚɤɰɢɢ ɢ ɪɟɝɟɧɟɪɚɰɢɢ ɮɟɧɨɥɚ ɢɡ ɪɚɮɢɧɚɬɧɨɝɨ ɪɚɫɬɜɨɪɚ, 
ɩɨɡɜɨɥɹɸɳɢɯ ɨɞɧɨɜɪɟɦɟɧɧɨ ɩɟɪɟɪɚɛɚɬɵɜɚɬɶ ɫɵɪɶɟ ɞɜɭɯ ɜɢɞɨɜ (ɞɢɫɬɢɥɥɹɬɧɨɟ ɢ 
ɨɫɬɚɬɨɱɧɨɟ ɢɥɢ ɞɜɚ ɪɚɡɧɵɯ ɞɢɫɬɢɥɥɹɬɚ). Ȼɥɨɤ ɪɟɝɟɧɟɪɚɰɢɢ ɮɟɧɨɥɚ ɢɡ ɷɤɫɬɪɚɤɬɧɵɯ 
ɪɚɫɬɜɨɪɨɜ – ɨɛɳɢɣ. ɗɤɫɬɪɚɤɬɧɵɟ ɪɚɫɬɜɨɪɵ ɫɧɢɡɭ ɨɛɟɢɯ ɷɤɫɬɪɚɤɰɢɨɧɧɵɯ ɤɨɥɨɧɧ 
ɩɨɫɬɭɩɚɸɬ ɧɚ ɩɪɢɟɦ ɨɞɧɨɝɨ ɧɚɫɨɫɚ, ɤɨɬɨɪɵɦ ɫɦɟɫɶ ɩɨɞɚɟɬɫɹ ɜ ɛɥɨɤ ɪɟɝɟɧɟɪɚɰɢɢ. 
Ɍɚɤɢɦ, ɨɛɪɚɡɨɦ, ɫ ɭɫɬɚɧɨɜɤɢ ɨɬɜɨɞɢɬɫɹ ɫɦɟɫɶ ɷɤɫɬɪɚɤɬɨɜ. Ⱦɥɹ ɚɛɫɨɪɛɰɢɢ ɮɟɧɨɥɚ ɢɡ 
ɩɚɪɨɜ ɚɡɟɨɬɪɨɩɧɨɣ ɫɦɟɫɢ ɭɫɬɚɧɨɜɥɟɧ ɞɜɭɯɫɬɭɩɟɧɱɚɬɵɣ ɚɛɫɨɪɛɟɪ. Ⱥɛɫɨɪɛɟɧɬɨɦ ɜ 
ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɹɜɥɹɟɬɫɹ ɨɫɬɚɬɨɱɧɨɟ ɫɵɪɶɟ, ɚ ɜɨ ɜɬɨɪɨɣ – ɱɚɫɬɶ ɩɨɥɭɱɚɟɦɨɝɨ ɧɚ 
ɭɫɬɚɧɨɜɤɟ ɷɤɫɬɪɚɤɬɚ. ɗɬɨɬ ɪɟɰɢɪɤɭɥɢɪɭɸɳɢɣ ɷɤɫɬɪɚɤɬ ɜɨɡɜɪɚɳɚɟɬɫɹ ɢɡ ɚɛɫɨɪɛɟɪɚ ɜ 
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ɛɥɨɤ ɪɟɝɟɧɟɪɚɰɢɢ. ȼɧɚɱɚɥɟ ɚɡɟɨɬɪɨɩɧɚɹ ɫɦɟɫɶ ɤɨɧɬɚɤɬɢɪɭɟɬ ɜ ɚɛɫɨɪɛɟɪɟ ɫ ɨɫɬɚɬɨɱɧɵɦ 
ɫɵɪɶɟɦ. 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤɚɠɞɨɝɨ ɛɥɨɤɚ ɷɤɫɬɪɚɤɰɢɢ, ɜɯɨɞɹɳɟɝɨ ɜ ɫɨɫɬɚɜ 
ɭɤɪɭɩɧɟɧɧɨɣ ɭɫɬɚɧɨɜɤɢ, ɪɚɜɧɚ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɬɢɩɨɜɨɣ ɭɫɬɚɧɨɜɤɢ. ȼ ɫɜɹɡɢ ɫ 
ɭɞɜɨɟɧɢɟɦ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɭɫɬɚɧɨɜɤɢ ɜ ɛɥɨɤɟ ɪɟɝɟɧɟɪɚɰɢɢ ɮɟɧɨɥɚ ɢɡ 
ɷɤɫɬɪɚɤɬɧɨɝɨ ɪɚɫɬɜɨɪɚ ɩɪɢɦɟɧɟɧɵ ɛɨɥɟɟ ɤɪɭɩɧɵɟ ɚɩɩɚɪɚɬɵ ɢ ɛɨɥɟɟ ɦɨɳɧɵɟ 
ɧɚɫɨɫɵ. ɉɨ ɫɪɚɜɧɟɧɢɸ ɫ ɬɢɩɨɜɨɣ ɭɫɬɚɧɨɜɤɨɣ (ɞɜɭɦɹ ɩɚɪɚɥɥɟɥɶɧɨ ɞɟɣɫɬɜɭɸɳɢɦɢ 
ɭɫɬɚɧɨɜɤɚɦɢ) ɞɜɭɯɛɥɨɱɧɚɹ ɭɤɪɭɩɧɟɧɧɚɹ ɭɫɬɚɧɨɜɤɚ ɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɚ. ɉɪɢɦɟɧɟɧɢɟ 
ɟɟ ɜɩɨɥɧɟ ɨɩɪɚɜɞɚɧɨ, ɟɫɥɢ ɧɟ ɧɭɠɧɨ ɩɨɥɭɱɚɬɶ ɪɚɡɞɟɥɶɧɨ ɞɢɫɬɢɥɥɹɬɧɵɣ ɢ 
ɨɫɬɚɬɨɱɧɵɣ ɷɤɫɬɪɚɤɬɵ. 

Ⱦɜɭɯɫɬɭɩɟɧɱɚɬɵɟ ɭɫɬɚɧɨɜɤɢ ɫɟɥɟɤɬɢɜɧɨɣ ɨɱɢɫɬɤɢ ɮɟɧɨɥɨɦ. ɇɚɪɹɞɭ ɫ 
ɨɞɧɨɫɬɭɩɟɧɱɚɬɨɣ ɨɱɢɫɬɤɨɣ ɧɚ ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ ɡɚɜɨɞɚɯ ɩɪɢɦɟɧɹɸɬ ɨɱɢɫɬɤɭ 
ɦɚɫɥɹɧɨɝɨ ɫɵɪɶɹ ɮɟɧɨɥɨɦ ɜ ɞɜɟ ɫɬɭɩɟɧɢ ɫ ɰɟɥɶɸ ɩɨɥɭɱɟɧɢɹ: ɪɚɮɢɧɚɬɚ, ɩɨ ɫɜɨɣɫɬɜɚɦ 
ɧɟ ɨɬɥɢɱɚɸɳɟɝɨɫɹ ɨɬ ɪɚɮɢɧɚɬɚ ɨɞɧɨɫɬɭɩɟɧɱɚɬɨɣ ɨɱɢɫɬɤɢ; ɜɵɫɨɤɨɚɪɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ 
ɪɚɮɢɧɚɬɚ ɢ ɷɤɫɬɪɚɤɬɚ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɜ ɤɚɱɟɫɬɜɟ ɦɹɝɱɢɬɟɥɹ ɲɢɧɧɵɯ ɪɟɡɢɧ ɢ 
ɧɚɩɨɥɧɢɬɟɥɹ ɤɚɭɱɭɤɨɜ. ɋɨɝɥɚɫɧɨ ɩɪɢɧɰɢɩɢɚɥɶɧɨɣ ɫɯɟɦɟ ɩɪɨɰɟɫɫɚ ɞɜɭɯɫɬɭɩɟɧɱɚɬɨɣ 
ɮɟɧɨɥɶɧɨɣ ɨɱɢɫɬɤɢ, ɚɪɨɦɚɬɢɡɢɪɨɜɚɧɧɵɣ ɩɪɨɞɭɤɬ (ɷɤɫɬɪɚɤɬ I) ɩɨɥɭɱɚɸɬ ɩɪɢ ɧɟɝɥɭɛɨɤɨɣ 

ɨɱɢɫɬɤɟ ɫɵɪɶɹ ɜ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɷɤɫɬɪɚɤɰɢɢ. Ɋɚɮɢɧɚɬ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɨɱɢɫɬɤɢ 
ɨɛɪɚɛɚɬɵɜɚɸɬ ɫɜɟɠɟɣ ɩɨɪɰɢɟɣ ɪɚɫɬɜɨɪɢɬɟɥɹ ɜɨ ɜɬɨɪɨɣ ɷɤɫɬɪɚɤɰɢɨɧɧɨɣ ɤɨɥɨɧɧɟ, ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɩɨɥɭɱɚɸɬ ɪɚɮɢɧɚɬ ɢ ɜɬɨɪɢɱɧɵɣ ɷɤɫɬɪɚɤɬ (ɷɤɫɬɪɚɤɬ II). Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ 
ɪɟɠɢɦ ɪɚɛɨɬɵ ɭɫɬɚɧɨɜɤɢ ɞɜɭɯɫɬɭɩɟɧɱɚɬɨɣ ɨɱɢɫɬɤɢ ɮɟɧɨɥɨɦ ɞɟɚɫɮɚɥɶɬɢɡɚɬɚ ɫɦɟɫɢ 
ɫɟɪɧɢɫɬɵɯ ɧɟɮɬɟɣ ɫɥɟɞɭɸɳɢɣ: 

 

 ɋɬɭɩɟɧɶ I ɋɬɭɩɟɧɶ II 
ɋɨɨɬɧɨɲɟɧɢɟ ɮɟɧɨɥ: ɫɵɪɶɟ ɨɛ.  2,1:1 3:1 

ɉɨɞɚɱɚ ɮɟɧɨɥɶɧɨɣ ɜɨɞɵ, % ɨɛ, ɧɚ ɮɟɧɨɥ    

ɧɚɜɟɪɯ ɷɤɫɬɪɚɤɰɢɨɧɧɨɣ ɤɨɥɨɧɧɵ   1,6  
ɜɧɢɡ ɷɤɫɬɪɚɤɰɢɨɧɧɨɣ ɤɨɥɨɧɧɵ  8,1 3,5 

Ɍɟɦɩɟɪɚɬɭɪɚ ɜ ɷɤɫɬɪɚɤɰɢɨɧɧɨɣ ɤɨɥɨɧɧɟ, ɨɋ   

ɜɜɟɪɯɭ  88 92 

ɜ ɫɟɪɟɞɢɧɟ  85 87 
ɜɧɢɡɭ  80 81 

 
Ʉɚɱɟɫɬɜɨ ɫɵɪɶɹ ɢ ɩɨɥɭɱɚɟɦɵɯ ɩɪɨɞɭɤɬɨɜ ɞɜɭɯɫɬɭɩɟɧɱɚɬɨɣ ɨɱɢɫɬɤɢ ɮɟɧɨɥɨɦ 
ɞɟɚɫɮɚɥɶɬɢɡɚɬɚ ɫɦɟɫɢ ɫɟɪɧɢɫɬɵɯ ɧɟɮɬɟɣ ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɬɚɛɥɢɰɟ 2.57. 
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Ɍɚɛɥɢɰɚ 2.57 – Ʉɚɱɟɫɬɜɨ ɫɵɪɶɹ ɢ ɩɨɥɭɱɚɟɦɵɯ ɩɪɨɞɭɤɬɨɜ ɞɜɭɯɫɬɭɩɟɧɱɚɬɨɣ ɨɱɢɫɬɤɢ 
ɮɟɧɨɥɨɦ ɞɟɚɫɮɚɥɶɬɢɡɚɬɚ ɫɦɟɫɢ ɫɟɪɧɢɫɬɵɯ ɧɟɮɬɟɣ  

 Ⱦɟɚɫɮɚɥɶɬɢɡɚɬ Ɋɚɮɢɧɚɬ 
ɗɤɫɬɪɚɤɬ 

I II 

ȼɵɯɨɞ, % ɦɚɫɫ. ɧɚ ɫɵɪɶɟ  100 66 15 19 

ɉɥɨɬɧɨɫɬɶ  0,914 0,889 0,995 0,931 

ȼɹɡɤɨɫɬɶ ɩɪɢ 100ɨɋ, ɦɦ2/ɫ  23,3 18,8 85,6 22,4 

ɉɨɤɚɡɚɬɟɥɶ ɩɪɟɥɨɦɥɟɧɢɹ, 20

Dn   1,4991 1,482 1,5525 1,4959 

Ʉɨɤɫɭɟɦɨɫɬɶ, % ɦɚɫɫ.  1,24 0,47  1,22 

ɋɨɞɟɪɠɚɧɢɟ ɫɟɪɵ, % ɦɚɫɫ.  1,19 0,78 3,18 2,57 

 

ɗɤɫɬɪɚɤɬ, ɩɨɥɭɱɟɧɧɵɣ ɜ ɪɟɡɭɥɶɬɚɬɟ ɧɟɝɥɭɛɨɤɨɣ ɨɱɢɫɬɤɢ ɮɟɧɨɥɨɦ 
ɞɟɚɫɮɚɥɶɬɢɡɚɬɚ ɜ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ, ɧɟ ɫɨɞɟɪɠɢɬ ɧɚɮɬɟɧɨɜɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ; 
ɫɨɞɟɪɠɚɧɢɟ ɩɨɥɢɰɢɤɥɢɱɟɫɤɢɯ ɚɪɨɦɚɬɢɱɟɫɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɫɨɫɬɚɜɥɹɟɬ 81,6%, ɫɦɨɥ – 

11%. ȼ ɷɤɫɬɪɚɤɬɟ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɫɨɞɟɪɠɢɬɫɹ ɡɧɚɱɢɬɟɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɧɚɮɬɟɧɨɜɵɯ 
ɭɝɥɟɜɨɞɨɪɨɞɨɜ (26,5%) ɢ ɫɪɚɜɧɢɬɟɥɶɧɨ ɦɚɥɨ ɫɦɨɥ (5,9%). Ɋɚɮɢɧɚɬ ɩɨ ɝɪɭɩɩɨɜɨɦɭ 
ɯɢɦɢɱɟɫɤɨɦɭ ɫɨɫɬɚɜɭ ɧɟ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɪɚɮɢɧɚɬɚ ɨɞɧɨɫɬɭɩɟɧɱɚɬɨɣ ɨɱɢɫɬɤɢ ɬɨɝɨ ɠɟ 
ɫɵɪɶɹ, ɧɨ ɜɵɯɨɞ ɟɝɨ ɧɢɠɟ. 

 

2.22.2 ɋɟɥɟɤɬɢɜɧɚɹ ɨɱɢɫɬɤɚ ɦɚɫɥɹɧɨɝɨ ɫɵɪɶɹ ɮɭɪɮɭɪɨɥɨɦ 

 

ɋɜɟɠɟɩɨɥɭɱɟɧɧɵɣ ɮɭɪɮɭɪɨɥ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɛɟɫɰɜɟɬɧɭɸ ɠɢɞɤɨɫɬɶ ɫ 
ɩɪɢɹɬɧɵɦ ɡɚɩɚɯɨɦ ɪɠɚɧɨɝɨ ɯɥɟɛɚ. ɇɚ ɜɨɡɞɭɯɟ ɮɭɪɮɭɪɨɥ ɩɨɫɬɟɩɟɧɧɨ ɨɫɦɨɥɹɟɬɫɹ, 
ɩɪɢɨɛɪɟɬɚɹ ɫɧɚɱɚɥɚ ɠɟɥɬɵɣ ɰɜɟɬ, ɚ ɡɚɬɟɦ ɬɟɦɧɨ-ɛɭɪɵɣ ɢ ɩɨɱɬɢ ɱɟɪɧɵɣ. Ɉɫɦɨɥɟɧɢɟ 
ɮɭɪɮɭɪɨɥɚ ɡɧɚɱɢɬɟɥɶɧɨ ɡɚɦɟɞɥɹɟɬɫɹ ɩɪɢ ɯɪɚɧɟɧɢɢ ɟɝɨ ɜ ɬɟɦɧɨɬɟ ɢ ɜ ɚɬɦɨɫɮɟɪɟ 
ɢɧɟɪɬɧɨɝɨ ɝɚɡɚ, ɚ ɬɚɤɠɟ ɩɨɞ ɫɥɨɟɦ ɦɚɫɥɚ. 

ɋɬɪɭɤɬɭɪɧɚɹ ɮɨɪɦɭɥɚ ɮɭɪɮɭɪɨɥɚ: 

 
Ɏɭɪɮɭɪɨɥ ɬɨɤɫɢɱɟɧ, ɩɪɢ ɦɟɫɬɧɨɦ ɩɨɪɚɠɟɧɢɢ ɨɧ ɨɤɚɡɵɜɚɟɬ ɪɚɡɞɪɚɠɚɸɳɟɟ 

ɞɟɣɫɬɜɢɟ. ɋɢɦɩɬɨɦɚɦɢ ɨɬɪɚɜɥɟɧɢɹ ɹɜɥɹɸɬɫɹ ɧɟɬɜɟɪɞɚɹ ɩɨɯɨɞɤɚ, ɧɚɪɭɲɟɧɧɚɹ 
ɤɨɨɪɞɢɧɚɰɢɹ ɞɜɢɠɟɧɢɣ. ɉɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɮɭɪɮɭɪɨɥɚ ɜ ɜɨɡɞɭɯɟ ɧɟ 
ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ 0,01 ɦɝ/ɥ. 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɫɟɥɟɤɬɢɜɧɨɣ ɨɱɢɫɬɤɢ ɦɚɫɥɹɧɨɝɨ ɫɵɪɶɹ 
ɮɭɪɮɭɪɨɥɨɦ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.77. ɇɚ ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ ɡɚɜɨɞɚɯ 
ɞɟɣɫɬɜɭɸɬ ɤɚɤ ɨɞɧɨɩɨɬɨɱɧɵɟ, ɬɚɤ ɢ ɭɤɪɭɩɧɟɧɧɵɟ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɟ (ɞɜɭɯɩɨɬɨɱɧɵɟ) 
ɭɫɬɚɧɨɜɤɢ. Ɇɨɳɧɨɫɬɶ ɨɞɧɨɩɨɬɨɱɧɵɯ ɭɫɬɚɧɨɜɨɤ ɩɨ ɫɵɪɶɸ – 1000–1500 ɬ/ɫɭɬ; 
ɭɤɪɭɩɧɟɧɧɵɯ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɯ ɭɫɬɚɧɨɜɨɤ – ɞɨ 3000 ɬ/ɫɭɬ. ȼ ɤɚɱɟɫɬɜɟ ɷɤɫɬɪɚɤɰɢɨɧɧɵɯ 
ɚɩɩɚɪɚɬɨɜ ɢɫɩɨɥɶɡɭɸɬ ɷɤɫɬɪɚɤɰɢɨɧɧɵɟ ɤɨɥɨɧɧɵ ɢ ɪɨɬɨɪɧɨ-ɞɢɫɤɨɜɵɟ ɤɨɧɬɚɤɬɨɪɵ. 

ȼ ɨɬɥɢɱɢɟ ɨɬ ɨɞɧɨɩɨɬɨɱɧɨɣ, ɭɤɪɭɩɧɟɧɧɚɹ ɤɨɦɛɢɧɢɪɨɜɚɧɧɚɹ ɭɫɬɚɧɨɜɤɚ ɢɦɟɟɬ ɩɨ 
ɞɜɟ ɫɟɤɰɢɢ ɞɟɚɷɪɚɰɢɢ ɢ ɷɤɫɬɪɚɤɰɢɢ, ɞɜɟ ɫɟɤɰɢɢ ɪɟɝɟɧɟɪɚɰɢɢ ɮɭɪɮɭɪɨɥɚ ɢɡ 
ɪɚɮɢɧɚɬɧɵɯ ɪɚɫɬɜɨɪɨɜ (ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɨɱɢɳɚɬɶ ɫɵɪɶɟ ɨɞɧɨɝɨ ɢɥɢ ɨɞɧɨɜɪɟɦɟɧɧɨ ɞɜɭɯ 
ɜɢɞɨɜ) ɢ ɨɞɧɭ ɫɟɤɰɢɸ ɪɟɝɟɧɟɪɚɰɢɢ ɪɚɫɬɜɨɪɢɬɟɥɹ ɢɡ ɷɤɫɬɪɚɤɬɧɵɯ ɪɚɫɬɜɨɪɨɜ. 
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Ⱦɜɭɯɩɨɬɨɱɧɵɟ ɭɫɬɚɧɨɜɤɢ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɨɞɧɨɩɨɬɨɱɧɵɦɢ ɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɵ ɩɨ 
ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɩɪɨɞɭɤɰɢɢ, ɩɨɜɵɲɟɧɧɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɬɪɭɞɚ ɢ ɬ. ɞ. Ʉ 
ɧɟɞɨɫɬɚɬɤɚɦ ɭɤɪɭɩɧɟɧɧɵɯ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɯ ɭɫɬɚɧɨɜɨɤ ɫɥɟɞɭɟɬ ɨɬɧɟɫɬɢ ɩɨɥɭɱɟɧɢɟ 
ɷɤɫɬɪɚɤɬɚ ɲɢɪɨɤɨɝɨ ɮɪɚɤɰɢɨɧɧɨɝɨ ɫɨɫɬɚɜɚ ɜ ɫɥɭɱɚɟ ɨɱɢɫɬɤɢ ɞɢɫɬɢɥɥɹɬɧɨɝɨ ɫɵɪɶɹ ɧɚ 
ɨɞɧɨɦ ɛɥɨɤɟ ɭɫɬɚɧɨɜɤɢ, ɚ ɨɫɬɚɬɨɱɧɨɝɨ ɫɵɪɶɹ – ɧɚ ɞɪɭɝɨɦ, ɱɬɨ ɭɫɥɨɠɧɹɟɬ ɭɬɢɥɢɡɚɰɢɸ 
ɷɤɫɬɪɚɤɬɚ. 
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Ɋɢɫɭɧɨɤ 2.77 – Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɫɟɥɟɤɬɢɜɧɨɣ ɨɱɢɫɬɤɢ ɮɭɪɮɭɪɨɥɨɦ: 

1, 5, 10, 16, 18, 20, 22, 23, 28, 31, 33, 38 – ɧɚɫɨɫɵ; 2, 7, 8, 9, 11,13, 14, 21, 32 – ɤɨɥɨɧɧɵ; 
6 – ɤɨɧɬɚɤɬɨɪ; 3 – ɩɚɪɨɩɨɞɨɝɪɟɜɚɬɟɥɶ; 4, 12, 15, 17, 19, 29, 30, 35, 36 – ɯɨɥɨɞɢɥɶɧɢɤɢ; 

16, 34, 37 – ɟɦɤɨɫɬɢ; 24, 27 – ɩɟɱɢ; 25, 26 – ɬɟɩɥɨɨɛɦɟɧɧɢɤɢ; 
I – ɋɵɪɶɟ; II – Ɏɭɪɮɭɪɨɥ; III – Ɋɚɮɢɧɚɬ; IV – ɗɤɫɬɪɚɤɬ; V –ȼɨɞɹɧɨɣ ɩɚɪ; VI – ȼɨɞɚ 

 

Ⱦɥɹ ɧɟɣɬɪɚɥɢɡɚɰɢɢ ɤɢɫɥɨɬ, ɫɨɞɟɪɠɚɳɢɯɫɹ ɜ ɫɜɟɠɟɦ ɮɭɪɮɭɪɨɥɟ, ɚ ɬɚɤɠɟ 
ɨɛɪɚɡɭɸɳɢɯɫɹ ɜ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ, ɧɚ ɭɫɬɚɧɨɜɤɟ ɩɪɟɞɭɫɦɨɬɪɟɧ ɭɡɟɥ ɡɚɳɟɥɚɱɢɜɚɧɢɹ 
ɮɭɪɮɭɪɨɥɚ ɪɚɫɬɜɨɪɨɦ Na2CɈ3. 

Ɇɚɬɟɪɢɚɥɶɧɵɣ ɛɚɥɚɧɫ ɮɭɪɮɭɪɨɥɶɧɨɣ ɨɱɢɫɬɤɢ ɦɚɫɥɹɧɨɝɨ ɫɵɪɶɹ ɫɟɪɧɢɫɬɵɯ 
ɧɟɮɬɟɣ ɬɢɩɚ ɪɨɦɚɲɤɢɧɫɤɨɣ (ɜ %): 
 Ɏɪɚɤɰɢɹ 300 – 400 

°ɋ 
Ɏɪɚɤɰɢɹ 400 – 500 
°ɋ 

Ⱦɟɚɫɮɚɥɶɬɢɡɚɬ 

ɉɨɫɬɭɩɢɥɨ 
ɋɵɪɶɟ 
Ɏɭɪɮɭɪɨɥ 
ɂɬɨɝɨ 
ɉɨɥɭɱɟɧɨ 
Ɋɚɮɢɧɚɬ 
ɗɤɫɬɪɚɤɬ 
Ɏɭɪɮɭɪɨɥ 
ɂɬɨɝɨ 
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2.22.3 ɋɟɥɟɤɬɢɜɧɚɹ ɨɱɢɫɬɤɚ ɦɚɫɥɹɧɨɝɨ ɫɵɪɶɹ N-ɦɟɬɢɥɩɢɪɨɥɢɞɨɧɨɦ 

 

N-ɦɟɬɢɥɩɢɪɪɨɥɢɞɨɧ (NMP) – ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɪɨɡɪɚɱɧɭɸ, ɫɥɟɝɤɚ 
ɠɟɥɬɨɜɚɬɭɸ ɠɢɞɤɨɫɬɶ ɫ ɬɢɩɢɱɧɵɦ ɚɦɢɧɨɜɵɦ ɡɚɩɚɯɨɦ, ɢɦɟɟɬ ɜɵɫɨɤɭɸ ɪɚɫɬɜɨɪɹɸɳɭɸ 
ɫɩɨɫɨɛɧɨɫɬɶ, ɫɟɥɟɤɬɢɜɧɨɫɬɶ, ɝɢɞɪɨɥɢɬɢɱɟɫɤɭɸ ɢ ɬɟɪɦɢɱɟɫɤɭɸ ɫɬɚɛɢɥɶɧɨɫɬɶ, ɧɢɡɤɭɸ 
ɤɨɪɪɨɡɢɨɧɧɨɫɬɶ, ɦɚɥɭɸ ɬɨɤɫɢɱɧɨɫɬɶ. ɏɢɦɢɱɟɫɤɚɹ ɮɨɪɦɭɥɚ: 

 
N-ɦɟɬɢɥɩɢɪɪɨɥɢɞɨɧ ɜ ɩɪɨɦɵɲɥɟɧɧɨɦ ɦɚɫɲɬɚɛɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ Ƚɟɪɦɚɧɢɢ 

(ɮɢɪɦɚ BASF). ȼɵɫɨɤɚɹ ɫɬɨɢɦɨɫɬɶ NMP ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɮɟɧɨɥɨɦ ɢ ɮɭɪɮɭɪɨɥɨɦ 
ɨɛɭɫɥɨɜɥɟɧɚ ɦɧɨɝɨɫɬɚɞɢɣɧɨɫɬɶɸ ɢ ɫɥɨɠɧɨɫɬɶɸ ɟɝɨ ɫɢɧɬɟɡɚ. 

Ɉɫɧɨɜɧɵɟ ɩɪɟɢɦɭɳɟɫɬɜɚ N-ɦɟɬɢɥɩɢɪɪɨɥɢɞɨɧɚ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɞɪɭɝɢɦɢ 
ɪɚɫɬɜɨɪɢɬɟɥɹɦɢ: ɜɵɫɨɤɚɹ ɪɚɫɬɜɨɪɹɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɮɭɪɮɭɪɨɥɨɦ ɢ 
ɮɟɧɨɥɨɦ; ɧɢɡɤɚɹ ɬɨɤɫɢɱɧɨɫɬɶ; ɜɵɫɨɤɚɹ ɫɟɥɟɤɬɢɜɧɨɫɬɶ; ɛɨɥɟɟ ɜɵɫɨɤɚɹ ɫɬɨɣɤɨɫɬɶ ɤ 
ɨɤɢɫɥɟɧɢɸ ɢ ɬɟɪɦɨɫɬɨɣɤɨɫɬɶ. 

Ƚɥɚɜɧɵɣ ɧɟɞɨɫɬɚɬɨɤ N-ɦɟɬɢɥɩɢɪɪɨɥɢɞɨɧɚ – ɫɩɨɫɨɛɧɨɫɬɶ ɨɤɢɫɥɹɬɶɫɹ ɩɨɞ 
ɜɨɡɞɟɣɫɬɜɢɟɦ ɤɢɫɥɨɪɨɞɚ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɩɪɨɞɭɤɬɨɜ ɨɤɢɫɥɟɧɢɹ, ɜɵɡɵɜɚɸɳɢɯ ɧɟ ɬɨɥɶɤɨ 

ɪɚɡɥɨɠɟɧɢɟ ɪɚɫɬɜɨɪɢɬɟɥɹ, ɧɨ ɢ ɤɨɪɪɨɡɢɸ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
ɋ ɰɟɥɶɸ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɪɨɰɟɫɫɚ ɨɤɢɫɥɟɧɢɹ ɪɚɫɬɜɨɪɢɬɟɥɹ ɧɚ ɭɫɬɚɧɨɜɤɟ 

ɫɟɥɟɤɬɢɜɧɨɣ ɨɱɢɫɬɤɢ ɦɚɫɟɥ (ɍɋɈɆ) N-ɦɟɬɢɥɩɢɪɪɨɥɢɞɨɧɨɦ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɫɥɟɞɭɸɳɢɟ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɦɟɪɨɩɪɢɹɬɢɹ: ɯɪɚɧɟɧɢɟ N-ɦɟɬɢɥɩɢɪɪɨɥɢɞɨɧɚ ɩɨɞ ɚɡɨɬɧɨɣ ɩɨɞɭɲɤɨɣ ɞɥɹ 
ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɤɨɧɬɚɤɬɚ ɪɚɫɬɜɨɪɢɬɟɥɹ ɫ ɤɢɫɥɨɪɨɞɨɦ ɜ ɜɨɡɞɭɯɟ; ɞɟɚɷɪɢɪɨɜɚɧɢɟ ɫɵɪɶɹ 
ɩɟɪɟɞ ɷɤɫɬɪɚɤɰɢɟɣ; ɧɟɣɬɪɚɥɢɡɚɰɢɹ ɰɢɪɤɭɥɢɪɭɸɳɟɝɨ ɪɚɫɬɜɨɪɢɬɟɥɹ, ɫ ɰɟɥɶɸ ɭɞɚɥɟɧɢɹ 
ɩɪɨɞɭɤɬɨɜ ɨɤɢɫɥɟɧɢɹ ɢ ɨɪɝɚɧɢɱɟɫɤɢɯ ɤɢɫɥɨɬ, ɩɨɫɬɭɩɚɸɳɢɯ ɜɦɟɫɬɟ ɫ ɫɵɪɶɟɦ; ɩɪɢɦɟɧɟɧɢɟ ɜ 
ɨɛɨɪɭɞɨɜɚɧɢɢ ɥɟɝɢɪɨɜɚɧɧɵɯ ɦɟɬɚɥɥɨɜ, ɦɟɧɟɟ ɩɨɞɜɟɪɠɟɧɧɵɯ ɜɨɡɞɟɣɫɬɜɢɸ ɢ ɤɨɪɪɨɡɢɢ. 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɫɟɥɟɤɬɢɜɧɨɣ ɨɱɢɫɬɤɢ ɦɚɫɟɥ N-

ɦɟɬɢɥɩɢɪɪɨɥɢɞɨɧɨɦ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.78. 
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Ɋɢɫɭɧɨɤ 2.78 – Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɨɱɢɫɬɤɢ ɦɚɫɟɥ N-ɦɟɬɢɥɩɢɪɪɨɥɢɞɨɧɨɦ: 

1 – ɞɟɚɷɪɚɬɨɪ; 2 – ɷɤɫɬɪɚɤɬɨɪ; 3 – ɜɚɤɭɭɦɧɚɹ ɢɫɩɚɪɢɬɟɥɶɧɚɹ ɤɨɥɨɧɧɚ ɪɚɮɢɧɚɬɚ; 4 – 

ɜɚɤɭɭɦɧɚɹ ɨɬɩɚɪɧɚɹ ɤɨɥɨɧɧɚ ɪɚɮɢɧɚɬɚ; 5, 6, 7 – ɢɫɩɚɪɢɬɟɥɶɧɵɟ ɤɨɥɨɧɧɵ ɷɤɫɬɪɚɤɬɚ; 8 – 

ɜɚɤɭɭɦɧɚɹ ɢɫɩɚɪɢɬɟɥɶɧɚɹ ɤɨɥɨɧɧɚ ɷɤɫɬɪɚɤɬɚ; 9 – ɜɚɤɭɭɦɧɚɹ ɨɬɩɚɪɧɚɹ ɤɨɥɨɧɧɚ 
ɷɤɫɬɪɚɤɬɚ; 10 – ɤɨɥɨɧɧɚ ɨɫɭɲɤɢ NɆɉ; 11, 12 – ɩɟɱɢ; 13, 17, 18, 19, 20 – ɯɨɥɨɞɢɥɶɧɢɤɢ; 

14, 15, 16, 21, 24 – ɬɟɩɥɨɨɛɦɟɧɧɢɤɢ; 22, 23 – ɟɦɤɨɫɬɢ; 
I – ɋɵɪɶɟ; II – Ɋɚɫɬɜɨɪɢɬɟɥɶ; III – Ɋɚɮɢɧɚɬ; IV – ɗɤɫɬɪɚɤɬ; V – ȼɨɞɹɧɨɣ ɩɚɪ; VI – ȼɨɞɚ 
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Ɍɚɛɥɢɰɚ 2.58 – ɉɨɤɚɡɚɬɟɥɢ ɩɪɨɰɟɫɫɚ ɨɱɢɫɬɤɢ ɦɚɫɥɹɧɨɝɨ ɫɵɪɶɹ N-ɦɟɬɢɥɩɢɪɪɨɥɢɞɨɧɨɦ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ 
Ɇɚɫɥɹɧɵɣ 
ɞɢɫɬɢɥɥɹɬ 420-
500°ɋ 

Ⱦɟɚɫɮɚɥɶɬɢɡɚɬ 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɵɪɶɹ 
ɉɥɨɬɧɨɫɬɶ d4

20, ɤɝ/ɦ3 

ȼɹɡɤɨɫɬɶ ɩɪɢ 100 °ɋ, ɦɦ2/ɫ 
Ʉɨɤɫɭɟɦɨɫɬɶ, % ɦɚɫɫ. 
ɋɨɞɟɪɠɚɧɢɟ ɫɟɪɵ, % ɦɚɫɫ. 
 
ɍɫɥɨɜɢɹ ɨɱɢɫɬɤɢ 
Ʉɪɚɬɧɨɫɬɶ NMP ɤ ɫɵɪɶɸ, ɦɚɫɫ.: 
 Ɍɟɦɩɟɪɚɬɭɪɚ, °ɋ 
 ɜɜɟɪɯɭ ɤɨɥɨɧɧɵ 
 ɜɧɢɡɭ ɤɨɥɨɧɧɵ 
Ɋɚɫɯɨɞ NMP ɜɨɞɵ, % ɧɚ NMP 
 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɚɮɢɧɚɬɚ 
ȼɵɯɨɞ, % ɦɚɫ. ɧɚ ɫɵɪɶɟ 
ɉɥɨɬɧɨɫɬɶ d4

20, ɤɝ/ɦ3 

ȼɹɡɤɨɫɬɶ ɩɪɢ 100 °ɋ, ɦɦ2/ɫ 
Ʉɨɤɫɭɟɦɨɫɬɶ, % ɦɚɫɫ. 
ɋɨɞɟɪɠɚɧɢɟ ɫɟɪɵ, % ɦɚɫɫ. 

 
910 
9,5 
- 
2,02 
 
 
(1,4-1,9):1 
 
54-66 
49-60 
1,3-1,4 
 
 
58,5 
875 
6,5 
- 
0,95 

 
917 
22,0 
0,25 
1,96 
 
 
(1,4-2,6):1 
 
72-76 
67-73 
0,9-,95 
 
 
55,9 
885 
19,5 
0,32 
1,20 

 

ɉɪɢɦɟɪɧɵɣ ɦɚɬɟɪɢɚɥɶɧɵɣ ɛɚɥɚɧɫ ɨɱɢɫɬɤɢ ɦɚɫɥɹɧɨɝɨ ɞɢɫɬɢɥɥɹɬɚ 420-500°ɋ N-

ɦɟɬɢɥɩɢɪɪɨɥɢɞɨɧɨɦ ɩɪɢɜɟɞɟɧ ɧɢɠɟ. 
 

 % ɦɚɫɫ. ɨɬ 
ɫɵɪɶɹ 

ɋɨɫɬɚɜ, % 
ɦɚɫɫ. 

ȼɡɹɬɨ   

ɋɵɪɶɟ 100,0  

N-ɦɟɬɢɥɩɢɪɪɨɥɢɞɨɧ 180,0  

NɆɊ ɜɨɞɚ 1,4 100,0 

ɜ ɬɨɦ ɱɢɫɥɟ:   

ɜɨɞɚ 1,1 92,0 

NɆɊ 0,1 8,0 

ȼɫɟɝɨ 281,4 - 

ɉɨɥɭɱɟɧɨ   

Ɋɚɮɢɧɚɬɧɵɣ ɪɚɫɬɜɨɪ   

ɪɚɮɢɧɚɬ 58,0 79,5 

NɆɊ 15,0 20,5 

ɂɬɨɝɨ 73,0 100,0 

ɗɤɫɬɪɚɤɬɧɵɣ ɪɚɫɬɜɨɪ   

ɷɤɫɬɪɚɤɬ 41,4 19,9 

NɆɊ 165,0 70,4 

ɜɨɞɚ 1,3 0,6 

ɂɬɨɝɨ 207,7 100,0 

ɉɨɬɟɪɢ 0,4  

ȼɫɟɝɨ 281,4 100,0 
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2.23 Ⱦɟɩɚɪɚɮɢɧɢɡɚɰɢɹ ɪɚɮɢɧɚɬɚ ɫɟɥɟɤɬɢɜɧɨɣ ɨɱɢɫɬɤɢ 

 

ɉɪɨɰɟɫɫɵ ɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɦɚɫɟɥ ɫ ɬɪɟɛɭɟɦɵɦɢ 
ɬɟɦɩɟɪɚɬɭɪɨɣ ɡɚɫɬɵɜɚɧɢɹ ɢ ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ ɩɭɬɟɦ ɭɞɚɥɟɧɢɹ ɢɡ 
ɪɚɮɢɧɚɬɨɜ ɧɚɢɛɨɥɟɟ ɜɵɫɨɤɨɩɥɚɜɤɢɯ (ɜ ɨɫɧɨɜɧɨɦ ɩɚɪɚɮɢɧɨɜɵɯ) ɭɝɥɟɜɨɞɨɪɨɞɨɜ. 
ɉɪɢɦɟɧɹɸɬɫɹ ɩɪɨɰɟɫɫɵ ɨɛɵɱɧɨɣ ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ ɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ – ɞɥɹ ɩɨɥɭɱɟɧɢɹ 
ɦɚɫɟɥ ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ ɡɚɫɬɵɜɚɧɢɹ ɨɬ -10 ɞɨ -15oɋ ɢ ɝɥɭɛɨɤɨɣ (ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ) 
ɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ ɩɭɬɟɦ ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ – ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɦɚɫɟɥ ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ 
ɡɚɫɬɵɜɚɧɢɹ -30oɋ ɢ ɧɢɠɟ, ɤɚɪɛɚɦɢɞɧɨɣ ɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ, ɚɞɫɨɪɛɰɢɨɧɧɨɝɨ ɪɚɡɞɟɥɟɧɢɹ 
ɫɵɪɶɹ ɧɚ ɜɵɫɨɤɨ- ɢ ɧɢɡɤɨɡɚɫɬɵɜɚɸɳɢɟ ɤɨɦɩɨɧɟɧɬɵ, ɦɢɤɪɨɛɢɨɥɨɝɢɱɟɫɤɢɦ ɜɨɡɞɟɣɫɬɜɢɟɦ, ɚ 
ɬɚɤɠɟ ɝɢɞɪɨɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ. Ⱦɟɩɚɪɚɮɢɧɢɡɚɰɢɢ ɤɪɢɫɬɚɥɥɢɡɚɰɢɟɣ ɩɨɞɜɟɪɝɚɸɬɫɹ 
ɪɚɮɢɧɚɬɵ ɫɟɥɟɤɬɢɜɧɨɣ ɨɱɢɫɬɤɢ ɞɢɫɬɢɥɥɹɬɧɵɯ ɢ ɨɫɬɚɬɨɱɧɵɯ ɦɚɫɥɹɧɵɯ ɮɪɚɤɰɢɣ. Ɋɚɮɢɧɚɬɵ 
ɫɟɥɟɤɬɢɜɧɨɣ ɨɱɢɫɬɤɢ ɞɢɫɬɢɥɥɹɬɧɵɯ ɦɚɫɥɹɧɵɯ ɮɪɚɤɰɢɣ ɫɨɞɟɪɠɚɬ ɜ ɨɫɧɨɜɧɨɦ ɬɜɟɪɞɵɟ 
ɜɵɫɨɤɨɦɨɥɟɤɭɥɹɪɧɵɟ ɚɥɤɚɧɵ ɫ ɧɨɪɦɚɥɶɧɨɣ ɢɥɢ ɫɥɚɛɨɪɚɡɜɟɬɜɥɟɧɧɨɣ ɰɟɩɶɸ ɚɬɨɦɨɜ 
ɭɝɥɟɪɨɞɚ. ɗɬɢ ɭɝɥɟɜɨɞɨɪɨɞɵ ɜɵɩɚɞɚɸɬ ɩɪɢ ɨɯɥɚɠɞɟɧɢɢ ɜ ɜɢɞɟ ɤɪɭɩɧɵɯ ɤɪɢɫɬɚɥɥɨɜ 
ɩɪɚɜɢɥɶɧɨɣ ɮɨɪɦɵ. Ɍɜɟɪɞɵɣ ɩɪɨɞɭɤɬ, ɜɵɞɟɥɹɟɦɵɣ ɧɚ ɭɫɬɚɧɨɜɤɚɯ ɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ 
ɞɢɫɬɢɥɥɹɬɧɵɯ ɦɚɫɥɹɧɵɯ ɮɪɚɤɰɢɣ, ɧɚɡɵɜɚɟɬɫɹ ɝɚɱɟɦ. 

Ɋɚɮɢɧɚɬɵ ɫɟɥɟɤɬɢɜɧɨɣ ɨɱɢɫɬɤɢ ɨɫɬɚɬɨɱɧɵɯ ɦɚɫɥɹɧɵɯ ɮɪɚɤɰɢɣ ɫɨɞɟɪɠɚɬ ɩɨ 
ɩɪɟɢɦɭɳɟɫɬɜɭ ɬɜɟɪɞɵɟ ɜɵɫɨɤɨɦɨɥɟɤɭɥɹɪɧɵɟ ɰɢɤɥɨɚɥɤɚɧɵ ɢ ɚɪɟɧɵ ɫ ɞɥɢɧɧɵɦɢ 
ɚɥɤɚɧɨɜɵɦɢ ɪɚɞɢɤɚɥɚɦɢ ɧɨɪɦɚɥɶɧɨɝɨ ɢɥɢ ɫɥɚɛɨɪɚɡɜɟɬɜɥɟɧɧɨɝɨ ɫɬɪɨɟɧɢɹ. ɗɬɢ 
ɫɨɟɞɢɧɟɧɢɹ ɨɫɚɠɞɚɸɬɫɹ ɜ ɜɢɞɟ ɦɟɥɤɢɯ ɢɝɨɥɶɱɚɬɵɯ ɤɪɢɫɬɚɥɥɨɜ. Ɍɜɟɪɞɵɣ ɩɪɨɞɭɤɬ, 
ɜɵɞɟɥɹɟɦɵɣ ɢɡ ɨɫɬɚɬɨɱɧɵɯ ɮɪɚɤɰɢɣ, ɧɚɡɵɜɚɟɬɫɹ ɩɟɬɪɨɥɚɬɭɦɨɦ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ 
ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧ ɩɪɨɰɟɫɫ ɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɨɥɹɪɧɵɯ 
ɪɚɫɬɜɨɪɢɬɟɥɟɣ – ɧɢɡɤɨɦɨɥɟɤɭɥɹɪɧɵɯ ɤɟɬɨɧɨɜ, ɜ ɱɚɫɬɧɨɫɬɢ ɦɟɬɢɥɷɬɢɥɤɟɬɨɧɚ ɢ ɚɰɟɬɨɧɚ; 
ɢɧɨɝɞɚ ɩɪɢɦɟɧɹɸɬ ɦɟɬɢɥɢɡɨɛɭɬɢɥɤɟɬɨɧ ɢɥɢ ɫɠɢɠɟɧɧɵɣ ɩɪɨɩɚɧ.  

ɉɪɨɰɟɫɫ ɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ ɫɥɨɠɧɵɦ, ɬɪɭɞɨɟɦɤɢɦ ɢ 
ɞɨɪɨɝɨɫɬɨɹɳɢɦ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟ ɧɟɮɬɹɧɵɯ ɦɚɫɟɥ. 

 

2.23.1 ɇɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɚɹ ɞɟɩɚɪɚɮɢɧɢɡɚɰɢɹ ɪɚɮɢɧɚɬɚ ɫɟɥɟɤɬɢɜɧɨɣ 
ɨɱɢɫɬɤɢ ɜ ɤɟɬɨɧ-ɬɨɥɭɨɥɶɧɨɦ ɪɚɫɬɜɨɪɟ 

 

ȼ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɧɚɢɛɨɥɟɟ ɲɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɧɚɲɥɢ ɩɪɨɰɟɫɫɵ 
ɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ ɜ ɪɚɫɬɜɨɪɟ ɧɢɡɤɨɦɨɥɟɤɭɥɹɪɧɵɯ ɤɟɬɨɧɨɜ (ɦɟɬɢɥɷɬɢɥɤɟɬɨɧɚ (ɆɗɄ) ɢɥɢ 
ɚɰɟɬɨɧɚ) ɜ ɫɦɟɫɢ ɫ ɛɟɧɡɨɥɨɦ ɢ ɬɨɥɭɨɥɨɦ, ɚ ɜ ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ – ɬɨɥɶɤɨ ɫ ɬɨɥɭɨɥɨɦ. ɇɚ 
ɪɹɞɟ ɡɚɪɭɛɟɠɧɵɯ ɡɚɜɨɞɨɜ ɢɫɩɨɥɶɡɭɟɬɫɹ ɦɟɬɢɥɢɡɨɛɭɬɢɥɤɟɬɨɧ. ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ 
ɪɚɫɬɜɨɪɢɬɟɥɟɣ ɩɪɢɜɟɞɟɧɚ ɧɢɠɟ: 

 Ⱥɰɟɬɨɧ ɆɗɄ Ɇɟɬɢɥɢɡɨ-
ɛɭɬɢɥɤɟɬɨɧ Ɍɨɥɭɨɥ 

Ɇɨɥɟɤɭɥɹɪɧɚɹ ɦɚɫɫɚ 58,08 72,1 100,16 92,13 
ɉɥɨɬɧɨɫɬɶ ɩɪɢ 25°ɋ, ɤɝ/ɦ3 788,5 799,7 - 862,3 
Ɍɟɦɩɟɪɚɬɭɪɚ, °ɋ 
  ɤɢɩɟɧɢɹ 
  ɩɥɚɜɥɟɧɢɹ 

 
56,1 
-94,3 

 
79,6 
-86,3 

 
116,9 
-84,7 

 
110,6 
-95,0 

ɋɤɪɵɬɚɹ ɬɟɩɥɨɬɚ ɢɫɩɚɪɟɧɢɹ, ɤȾɠ/ɤɝ 522 443,5 - 361,8 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɚɡɟɨɬɪɨɩɧɨɣ ɫɦɟɫɢ ɫ ɜɨɞɨɣ 
  ɬɟɦɩɟɪɚɬɭɪɚ ɤɢɩɟɧɢɹ, °ɋ 
  ɫɨɞɟɪɠɚɧɢɟ ɪɚɫɬɜɨɪɢɬɟɥɹ, % ɦɚɫɫ. 

 
- 
- 

 
73,45 
89,0 

 
87,90 
75,7 

 
84,1 
84,4 
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ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɫɦɟɫɟɣ ɪɚɫɬɜɨɪɢɬɟɥɟɣ ɫ ɪɚɡɧɨɣ ɪɚɫɬɜɨɪɹɸɳɟɣ ɫɩɨɫɨɛɧɨɫɬɶɸ ɩɨ 
ɨɬɧɨɲɟɧɢɸ ɤ ɠɢɞɤɢɦ ɢ ɬɜɟɪɞɵɦ ɭɝɥɟɜɨɞɨɪɨɞɚɦ ɩɨɡɜɨɥɹɟɬ, ɢɡɦɟɧɹɹ ɫɨɨɬɧɨɲɟɧɢɟ 
ɤɟɬɨɧɚ ɢ ɚɪɨɦɚɬɢɱɟɫɤɨɝɨ ɤɨɦɩɨɧɟɧɬɚ ɜ ɫɦɟɫɢ, ɩɪɢɦɟɧɹɬɶ ɢɯ ɞɥɹ ɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ 
ɫɵɪɶɹ ɥɸɛɵɯ ɜɹɡɤɨɫɬɢ ɢ ɮɪɚɤɰɢɨɧɧɨɝɨ ɫɨɫɬɚɜɚ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɬɟɦɩɟɪɚɬɭɪɚɯ ɩɪɨɰɟɫɫɚ 
ɢ ɩɨɥɭɱɚɬɶ ɦɚɫɥɚ ɫ ɲɢɪɨɤɢɦ ɞɢɚɩɚɡɨɧɨɦ ɬɟɦɩɟɪɚɬɭɪ ɡɚɫɬɵɜɚɧɢɹ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ 
ɷɬɨɬ ɩɪɨɰɟɫɫ ɩɪɨɜɨɞɹɬ ɩɨ ɞɜɭɯɫɬɭɩɟɧɱɚɬɨɣ ɫɯɟɦɟ ɫ ɨɬɦɵɜɤɨɣ ɝɚɱɚ ɧɚ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ 
ɮɢɥɶɬɪɨɜɚɧɢɹ ɩɪɢ ɛɨɥɟɟ ɜɵɫɨɤɨɣ ɬɟɦɩɟɪɚɬɭɪɟ. Ɍɚɤɚɹ ɫɯɟɦɚ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ 
ɩɨɜɵɫɢɬɶ ɜɵɯɨɞ ɞɟɩɚɪɚɮɢɧɢɪɨɜɚɧɧɨɝɨ ɦɚɫɥɚ ɢ ɫɤɨɪɨɫɬɶ ɮɢɥɶɬɪɨɜɚɧɢɹ ɫɭɫɩɟɧɡɢɢ, 
ɫɧɢɡɢɬɶ ɫɨɞɟɪɠɚɧɢɟ ɦɚɫɥɚ ɜ ɝɚɱɟ ɢɥɢ ɩɟɬɪɨɥɚɬɭɦɟ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɨɞɧɨɫɬɭɩɟɧɱɚɬɵɦ 
ɩɪɨɰɟɫɫɨɦ. 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɞɜɭɯɫɬɭɩɟɧɱɚɬɨɣ ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ 
ɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ ɜ ɤɟɬɨɧ – ɬɨɥɭɨɥɶɧɨɦ ɪɚɫɬɜɨɪɟ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.79. 

ɍɫɬɚɧɨɜɤɚ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɬɞɟɥɟɧɢɣ: 1) ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ ɢ 
ɮɢɥɶɬɪɨɜɚɧɢɹ; 2) ɪɟɝɟɧɟɪɚɰɢɢ ɪɚɫɬɜɨɪɢɬɟɥɹ ɢɡ ɪɚɫɬɜɨɪɨɜ ɞɟɩɚɪɚɮɢɧɢɪɨɜɚɧɧɨɝɨ 
ɦɚɫɥɚ ɢ ɝɚɱɚ (ɩɟɬɪɨɥɚɬɭɦɚ). 
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Ɋɢɫɭɧɨɤ 2.79 – Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ 

ɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ ɪɚɮɢɧɚɬɨɜ ɜ ɤɟɬɨɧ-ɬɨɥɭɨɥɶɧɨɦ ɪɚɫɬɜɨɪɟ: 
ɚ – ɨɬɞɟɥɟɧɢɟ ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ ɢ ɮɢɥɶɬɪɨɜɚɧɢɹ: 

1, 16, 19, 21, 22 – ɧɚɫɨɫɵ; 2 – ɩɚɪɨɩɨɞɨɝɪɟɜɚɬɟɥɶ; 3 – ɯɨɥɨɞɢɥɶɧɢɤ;  
4, 5, 12, 13, 14-ɤɪɢɫɬɚɥɥɢɡɚɬɨɪɵ; 6, 8, 17, 18, 20, 23 – ɟɦɤɨɫɬɢ; 7, 9 – ɮɢɥɶɬɪɵ;  

10, 11, 15 – ɬɟɩɥɨɨɛɦɟɧɧɢɤɢ, ɛ – ɨɬɞɟɥɟɧɢɟ ɪɟɝɟɧɟɪɚɰɢɢ ɪɚɫɬɜɨɪɢɬɟɥɹ:  
1, 5, 10, 15, 17, 21, 27, 31, 34, 40 – ɯɨɥɨɞɢɥɶɧɢɤɢ; 2, 8, 14, 23, 25, 37, 38, 44 – ɧɚɫɨɫɵ;  

3, 9, 43 – ɟɦɤɨɫɬɢ; 4, 7, 11, 13, 16, 24, 28, 36, 41 – ɤɨɥɨɧɧɵ;  
6, 12, 22, 26, 29, 35, 39, 42 – ɩɚɪɨɩɨɞɨɝɪɟɜɚɬɟɥɢ; 18, 19, 20, 30, 32, 33 – ɬɟɩɥɨɨɛɦɟɧɧɢɤɢ; 
I – ɫɵɪɶɟ; II – ɜɥɚɠɧɵɣ ɪɚɫɬɜɨɪɢɬɟɥɶ; III – ɨɛɟɡɜɨɠɟɧɧɵɣ ɪɚɫɬɜɨɪɢɬɟɥɶ; IV – ɪɚɫɬɜɨɪ 
ɞɟɩɚɪɚɮɢɧɢɪɨɜɚɧɧɨɝɨ ɦɚɫɥɚ; V – ɪɚɫɬɜɨɪ ɝɚɱɚ ɢɥɢ ɩɟɬɪɨɥɚɬɭɦɚ; VI – ɚɦɦɢɚɤ; VII – 

ɞɟɩɚɪɚɮɢɧɢɪɨɜɚɧɧɨɟ ɦɚɫɥɨ; VIII – ɝɚɱ ɢɥɢ ɩɟɬɪɨɥɚɬɭɦ; IX – ɜɨɞɚ; X – ɜɨɞɹɧɨɣ ɩɚɪ 
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ɉɪɢɧɰɢɩɢɚɥɶɧɵɟ ɫɯɟɦɵ ɯɨɥɨɞɢɥɶɧɨɝɨ ɨɬɞɟɥɟɧɢɹ. ɇɚ ɛɨɥɶɲɢɧɫɬɜɟ 
ɭɫɬɚɧɨɜɨɤ ɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ ɢ ɨɛɟɡɦɚɫɥɢɜɚɧɢɹ ɜ ɤɚɱɟɫɬɜɟ ɯɥɚɞɨɚɝɟɧɬɚ ɩɪɢɦɟɧɹɸɬ 
ɚɦɦɢɚɤ, ɚ ɜ ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ – ɩɪɨɩɚɧ, ɰɢɪɤɭɥɢɪɭɸɳɢɣ ɩɨ ɡɚɦɤɧɭɬɨɣ ɫɢɫɬɟɦɟ 
ɯɨɥɨɞɢɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ. 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɚɱɟɫɬɜɚ ɢɫɯɨɞɧɨɝɨ ɫɵɪɶɹ ɢ ɬɪɟɛɭɟɦɨɣ ɝɥɭɛɢɧɵ 
ɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ ɜɵɯɨɞ ɞɟɩɚɪɚɮɢɧɢɪɨɜɚɧɧɨɝɨ ɦɚɫɥɚ ɫɨɫɬɚɜɥɹɟɬ ɨɛɵɱɧɨ 65–85% ɦɚɫ. 
ɧɚ ɪɚɮɢɧɚɬ. ɇɢɠɟ ɜ ɬɚɛɥɢɰɟ 2.59 ɩɪɢɜɟɞɟɧ ɦɚɬɟɪɢɚɥɶɧɵɣ ɛɚɥɚɧɫ ɞɜɭɯɫɬɭɩɟɧɱɚɬɨɣ 
ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ ɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ ɪɚɮɢɧɚɬɨɜ ɜ ɪɚɫɬɜɨɪɟ ɆɗɄ – ɬɨɥɭɨɥ ɞɥɹ 
ɡɚɩɚɞɧɨɫɢɛɢɪɫɤɢɯ ɧɟɮɬɟɣ. 
 
Ɍɚɛɥɢɰɚ 2.59 – Ɇɚɬɟɪɢɚɥɶɧɵɣ ɛɚɥɚɧɫ ɞɜɭɯɫɬɭɩɟɧɱɚɬɨɣ ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ 
ɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ ɪɚɮɢɧɚɬɨɜ ɜ ɪɚɫɬɜɨɪɟ ɆɗɄ – ɬɨɥɭɨɥ ɞɥɹ ɡɚɩɚɞɧɨɫɢɛɢɪɫɤɢɯ ɧɟɮɬɟɣ 

 
 

Ⱦɢɫɬɢɥɥɹɬɧɵɣ 
ɪɚɮɢɧɚɬ 

Ɉɫɬɚɬɨɱɧɵɣ 
ɪɚɮɢɧɚɬ 

% ɦɚɫɫ. ɨɬ ɫɵɪɶɹ 

ȼɡɹɬɨ 
ɋɵɪɶɟ……………………………………… 
Ɋɚɫɬɜɨɪɢɬɟɥɶ……………………………… 
  ɧɚ ɪɚɡɛɚɜɥɟɧɢɟ………………………… 
  ɧɚ ɩɪɨɦɵɜɤɭ ɨɫɚɞɤɚ…………………… 

 
100 
 
300 
100 

 
100 
 
400 
100 

ȼɫɟɝɨ 500 600 
ɉɨɥɭɱɟɧɨ   
Ɋɚɫɬɜɨɪ ɞɟɩɚɪɚɮɢɧɢɪɨɜɚɧɧɨɝɨ ɦɚɫɥɚ 
  ɦɚɫɥɨ……………………………………. 
  ɪɚɫɬɜɨɪɢɬɟɥɶ……………………………… 

 
80 
320 

 
71 
411 

Ɋɚɫɬɜɨɪ ɝɚɱɚ (ɩɟɬɪɨɥɚɬɭɦɚ) 
  ɝɚɱ(ɩɟɬɪɨɥɚɬɭɦ)……………………….. 
  ɪɚɫɬɜɨɪɢɬɟɥɶ……………………………. 

 
20 
80 

 
29 
89 

ȼɫɟɝɨ 500 600 
 
Ⱦɚɧɧɵɟ ɨ ɤɚɱɟɫɬɜɟ ɫɵɪɶɹ ɢ ɩɪɨɞɭɤɬɨɜ ɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.60. 
 
Ɍɚɛɥɢɰɚ 2.60 – Ⱦɚɧɧɵɟ ɨ ɤɚɱɟɫɬɜɟ ɫɵɪɶɹ ɢ ɩɪɨɞɭɤɬɨɜ ɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ  
 Ɇɚɥɨ- 

ɜɹɡɤɢɣ 
ɪɚɮɢɧɚɬ 

Ⱦɟɩɚɪɚ- 
ɮɢɧɢɪɨ-
ɜɚɧɧɨɟ 
ɦɚɫɥɨ 

ɋɪɟɞɧɟ- 
ɜɹɡɤɢɣ 
ɪɚɮɢɧɚɬ 

Ⱦɟɩɚɪɚ- 
ɮɢɧɢɪɨ- 
ɜɚɧɧɨɟ 
ɦɚɫɥɨ 

ȼɵɫɨɤɨ- 
ɜɹɡɤɢɣ 
ɪɚɮɢɧɚɬ 

Ⱦɟɩɚɪɚ- 
ɮɢɧɢɪɨ- 
ɜɚɧɧɨɟ 
ɦɚɫɥɨ 

ȼɹɡɤɨɫɬɶ ɩɪɢ 
100°ɋ, ɦɦ2/ɫ 7,6 8,5 9,8 11,6 19,3 21,5 

ɉɥɨɬɧɨɫɬɶ ɩɪɢ 
20°ɋ, ɤɝ/ɦ3 881 885 890 898 915 920 

Ɍɟɦɩɟɪɚɬɭɪɚ 
ɡɚɫɬɵɜɚɧɢɹ, °ɋ 38 -16 42 -16 48 -18 

 

ɉɪɢɦɟɧɟɧɢɟ ɜ ɤɚɱɟɫɬɜɟ ɨɫɚɞɢɬɟɥɹ ɬɜɟɪɞɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɆɗɄ ɜɦɟɫɬɨ ɚɰɟɬɨɧɚ 
ɩɨɡɜɨɥɹɟɬ ɩɨɜɵɫɢɬɶ ɜɵɯɨɞ ɞɟɩɚɪɚɮɢɧɢɪɨɜɚɧɧɨɝɨ ɦɚɫɥɚ ɧɚ 2-5% ɦɚɫɫ., ɫɧɢɡɢɬɶ 
ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɷɮɮɟɤɬ ɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ ɜ ɫɪɟɞɧɟɦ ɧɚ 5°ɋ, ɪɚɫɲɢɪɢɬɶ ɩɪɟɞɟɥɵ 
ɨɩɬɢɦɚɥɶɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ ɤɟɬɨɧɚ, ɱɬɨ ɞɟɥɚɟɬ ɩɪɨɰɟɫɫ ɛɨɥɟɟ ɝɢɛɤɢɦ, ɫɧɢɡɢɬɶ ɩɨɬɟɪɢ 
ɪɚɫɬɜɨɪɢɬɟɥɹ ɢ ɭɥɭɱɲɢɬɶ ɪɚɫɯɨɞɧɵɟ ɩɨɤɚɡɚɬɟɥɢ (ɧɚ 1 ɬ ɞɟɩɚɪɚɮɢɧɢɪɨɜɚɧɧɨɝɨ ɦɚɫɥɚ), 
ɱɬɨ ɜɢɞɧɨ ɢɡ ɫɥɟɞɭɸɳɢɣ ɞɚɧɧɵɯ: 
 ɆɗɄ – ɬɨɥɭɨɥ Ⱥɰɟɬɨɧ – ɬɨɥɭɨɥ 
ɉɚɪ, ɬ 1,31 1,37 
ɗɥɟɤɬɪɨɷɧɟɪɝɢɹ, ɤȼɬ 142 148 
ȼɨɞɚ, ɦ3 41 82 
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Ƚɥɭɛɨɤɚɹ ɞɟɩɚɪɚɮɢɧɢɡɚɰɢɹ ɩɪɢɦɟɧɹɟɬɫɹ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɧɢɡɤɨɡɚɫɬɵɜɚɸɳɢɯ 
ɦɚɥɨɜɹɡɤɢɯ ɦɚɫɟɥ, ɬɚɤɢɯ, ɤɚɤ ɚɜɢɚɰɢɨɧɧɨɟ (Ɇɋ-8), ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɟ, ɚɪɤɬɢɱɟɫɤɨɟ, 
ɤɨɧɞɟɧɫɚɬɨɪɧɨɟ ɢ ɞɪ. ɗɬɨɬ ɩɪɨɰɟɫɫ ɩɪɨɜɨɞɹɬ ɜ ɪɚɫɬɜɨɪɟ ɤɟɬɨɧ – ɬɨɥɭɨɥ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɚɯ 
ɤɨɧɟɱɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ ɢ ɮɢɥɶɬɪɨɜɚɧɢɹ ɫɭɫɩɟɧɡɢɣ ɨɬ -62 ɞɨ -64 °ɋ. Ɍɚɤɚɹ ɧɢɡɤɚɹ 
ɬɟɦɩɟɪɚɬɭɪɚ ɨɯɥɚɠɞɟɧɢɹ ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɞɨɫɬɢɝɧɭɬɚ ɡɚ ɫɱɟɬ ɢɫɩɚɪɟɧɢɹ ɫɠɢɠɟɧɧɨɝɨ 
ɚɦɦɢɚɤɚ ɩɨɷɬɨɦɭ ɜ ɩɪɨɰɟɫɫɟ ɝɥɭɛɨɤɨɣ ɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ ɧɚ ɤɨɧɟɱɧɨɣ ɫɬɚɞɢɢ ɨɯɥɚɠɞɟɧɢɹ 
ɜ ɤɚɱɟɫɬɜɟ ɯɥɚɞɚɝɟɧɬɚ ɢɫɩɨɥɶɡɭɸɬ ɫɠɢɠɟɧɧɵɣ ɷɬɢɥɟɧ. Ƚɥɭɛɨɤɨɣ ɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ 
ɩɨɞɜɟɪɝɚɸɬɫɹ ɬɨɥɶɤɨ ɪɚɮɢɧɚɬɵ ɧɢɡɤɨɤɢɩɹɳɢɯ ɦɚɫɥɹɧɵɯ ɮɪɚɤɰɢɣ, ɬɜɟɪɞɵɟ ɭɝɥɟɜɨɞɨɪɨɞɵ 
ɤɨɬɨɪɵɯ ɫɨɫɬɨɹɬ ɜ ɨɫɧɨɜɧɨɦ ɢɡ ɧ-ɚɥɤɚɧɨɜ, ɨɛɪɚɡɭɸɳɢɯ ɤɪɭɩɧɵɟ ɤɪɢɫɬɚɥɥɵ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ 
ɩɪɢ ɮɢɥɶɬɪɨɜɚɧɢɢ ɫ ɞɨɫɬɚɬɨɱɧɨɣ ɩɨɥɧɨɬɨɣ ɨɬɞɟɥɹɬɶ ɬɜɟɪɞɭɸ ɮɚɡɭ ɨɬ ɠɢɞɤɨɣ ɢ ɩɨɥɭɱɚɬɶ 
ɦɚɫɥɚ ɫ ɬɟɦɩɟɪɚɬɭɪɚɦɢ ɡɚɫɬɵɜɚɧɢɹ ɨɬ -45 ɞɨ -55°ɋ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɷɬɨɝɨ ɩɪɨɰɟɫɫɚ ɩɨɤɚɡɚɬɟɥɢ ɤɚɱɟɫɬɜɚ ɞɟɩɚɪɚɮɢɧɢɪɨɜɚɧɧɨɝɨ ɦɚɫɥɚ 
ɢɡɦɟɧɹɸɬɫɹ ɛɨɥɟɟ ɪɟɡɤɨ, ɱɟɦ ɩɪɢ ɨɛɵɱɧɨɣ ɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ. Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ 
ɩɪɨɰɟɫɫɚ ɝɥɭɛɨɤɨɣ ɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ ɚɧɚɥɨɝɢɱɧɚ ɫɯɟɦɟ ɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ ɜ ɤɟɬɨɧ-

ɚɪɨɦɚɬɢɱɟɫɤɨɦ ɪɚɫɬɜɨɪɢɬɟɥɟ ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɬɨɝɨ, ɱɬɨ ɩɨɫɥɟ ɪɟɝɟɧɟɪɚɬɢɜɧɵɯ ɢ 
ɚɦɦɢɚɱɧɵɯ (ɢɥɢ ɩɪɨɩɚɧɨɜɵɯ) ɤɪɢɫɬɚɥɥɢɡɚɬɨɪɨɜ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɨɯɥɚɠɞɟɧɢɟ ɞɨ 
ɬɪɟɛɭɟɦɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɷɬɚɧɨɜɵɯ ɤɪɢɫɬɚɥɥɢɡɚɬɨɪɚɯ. Ƚɥɭɛɨɤɭɸ ɞɟɩɚɪɚɮɢɧɢɡɚɰɢɸ 
ɨɛɵɱɧɨ ɩɪɨɜɨɞɹɬ ɫ ɞɜɭɯɫɬɭɩɟɧɱɚɬɵɦ ɮɢɥɶɬɪɨɜɚɧɢɟɦ, ɚ ɢɧɨɝɞɚ ɢ ɫ ɬɪɟɯɫɬɭɩɟɧɱɚɬɵɦ, 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɩɨɜɵɲɚɹ ɬɟɦɩɟɪɚɬɭɪɭ. 

 

2.23.2 Ⱦɟɩɚɪɚɮɢɧɢɡɚɰɢɹ ɜ ɪɚɫɬɜɨɪɟ ɩɪɨɩɚɧɚ 

 

ɉɪɢ ɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ ɜ ɪɚɫɬɜɨɪɟ ɫɠɢɠɟɧɧɨɝɨ ɩɪɨɩɚɧɚ ɫɭɳɟɫɬɜɭɸɬ ɞɜɚ ɜɚɪɢɚɧɬɚ 
ɨɯɥɚɠɞɟɧɢɹ ɪɚɫɬɜɨɪɚ ɫɵɪɶɹ: ɫ ɯɥɚɞɚɝɟɧɬɨɦ, ɨɛɵɱɧɨ ɢɫɩɨɥɶɡɭɟɦɵɦ ɜ ɩɨɫɥɟɞɧɟɣ ɫɬɚɞɢɢ 
ɨɯɥɚɠɞɟɧɢɹ – ɚɦɦɢɚɤɨɦ, ɢ ɡɚ ɫɱɟɬ ɢɫɩɚɪɟɧɢɹ ɢɡ ɪɚɫɬɜɨɪɚ ɫɚɦɨɝɨ ɩɪɨɩɚɧɚ, ɤɨɬɨɪɨɟ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɜɟɪɬɢɤɚɥɶɧɵɯ ɢɥɢ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɚɩɩɚɪɚɬɚɯ, ɞɟɣɫɬɜɭɸɳɢɯ 
ɩɨɩɟɪɟɦɟɧɧɨ. ɋɤɨɪɨɫɬɶ ɨɯɥɚɠɞɟɧɢɹ ɪɚɫɬɜɨɪɨɜ ɜ ɧɢɯ ɪɟɝɭɥɢɪɭɟɬɫɹ ɫɤɨɪɨɫɬɶɸ ɫɧɢɠɟɧɢɹ 
ɞɚɜɥɟɧɢɹ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɜ ɞɚɧɧɵɯ ɚɩɩɚɪɚɬɚɯ ɢɫɩɚɪɟɧɢɟ ɩɪɨɩɚɧɚ ɡɚɜɢɫɢɬ ɨɬ ɨɬɫɨɫɚ ɟɝɨ 
ɩɚɪɨɜ, ɞɥɹ ɱɟɝɨ ɧɚ ɭɫɬɚɧɨɜɤɚɯ ɷɬɨɝɨ ɬɢɩɚ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɤɨɦɩɪɟɫɫɨɪɵ. ɇɟɨɛɯɨɞɢɦɭɸ 
ɤɪɚɬɧɨɫɬɶ ɩɪɨɩɚɧɚ ɤ ɫɵɪɶɸ ɩɨɞɞɟɪɠɢɜɚɸɬ, ɧɟɩɪɟɪɵɜɧɨ ɞɨɛɚɜɥɹɹ ɩɪɨɩɚɧ ɩɨ ɦɟɪɟ ɟɝɨ 
ɢɫɩɚɪɟɧɢɹ ɢɥɢ ɞɨɛɚɜɥɹɹ ɨɯɥɚɠɞɟɧɧɵɣ ɩɪɨɩɚɧ ɜ ɤɨɧɟɱɧɨɣ ɫɬɚɞɢɢ ɨɯɥɚɠɞɟɧɢɹ. 

Ɉɫɧɨɜɧɵɦ ɞɨɫɬɨɢɧɫɬɜɨɦ ɷɬɨɝɨ ɩɪɨɰɟɫɫɚ ɹɜɥɹɸɬɫɹ ɟɝɨ ɩɪɨɫɬɨɬɚ ɢ ɷɤɨɧɨɦɢɱɧɨɫɬɶ, 
ɬɚɤ ɤɚɤ ɩɪɨɩɚɧ ɨɞɧɨɜɪɟɦɟɧɧɨ ɹɜɥɹɟɬɫɹ ɢ ɪɚɫɬɜɨɪɢɬɟɥɟɦ, ɢ ɯɥɚɞɚɝɟɧɬɨɦ. Ʉɪɨɦɟ ɬɨɝɨ, 
ɩɚɪɵ ɩɪɨɩɚɧɚ ɢɫɩɨɥɶɡɭɸɬ ɢ ɞɥɹ ɨɬɞɭɜɤɢ ɨɫɚɞɤɚ ɧɚ ɮɢɥɶɬɪɟ. ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɢɫɤɥɸɱɢɬɶ 
ɢɡ ɫɯɟɦɵ ɥɢɧɢɸ ɢɧɟɪɬɧɨɝɨ ɝɚɡɚ. ɉɪɢ ɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ ɩɪɨɩɚɧɨɦ ɜɫɥɟɞɫɬɜɢɟ ɦɚɥɨɣ 
ɜɹɡɤɨɫɬɢ ɪɚɫɬɜɨɪɚ ɩɪɢ ɧɢɡɤɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ ɫɤɨɪɨɫɬɶ ɨɯɥɚɠɞɟɧɢɹ ɡɧɚɱɢɬɟɥɶɧɨ ɜɵɲɟ, 
ɱɟɦ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɤɟɬɨɧɨɜ. ȼ ɩɪɨɰɟɫɫɟ ɨɯɥɚɠɞɟɧɢɹ, ɨɫɨɛɟɧɧɨ ɨɫɬɚɬɨɱɧɨɝɨ ɫɵɪɶɹ, 
ɫɨɜɦɟɫɬɧɚɹ ɤɪɢɫɬɚɥɥɢɡɚɰɢɹ ɬɜɟɪɞɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɢ ɫɦɨɥɢɫɬɵɯ ɜɟɳɟɫɬɜ ɩɪɢɜɨɞɢɬ ɤ 
ɨɛɪɚɡɨɜɚɧɢɸ ɤɪɭɩɧɵɯ ɞɟɧɞɪɢɬɧɵɯ ɤɪɢɫɬɚɥɥɨɜ, ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɵɫɨɤɭɸ ɫɤɨɪɨɫɬɶ 
ɮɢɥɶɬɪɨɜɚɧɢɹ – ɞɨ 600 – 1000 ɤɝ/(ɦ2-ɱ) ɩɨ ɫɵɪɶɸ ɢɡ ɪɚɫɱɟɬɚ ɧɚ ɩɨɥɧɭɸ ɩɨɜɟɪɯɧɨɫɬɶ 
ɮɢɥɶɬɪɚ. 

ɉɪɢ ɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ ɞɢɫɬɢɥɥɹɬɧɨɝɨ ɫɵɪɶɹ ɫɤɨɪɨɫɬɶ ɮɢɥɶɬɪɨɜɚɧɢɹ ɫɧɢɠɚɟɬɫɹ ɜ 
10–15 ɪɚɡ ɢɡ-ɡɚ ɨɛɪɚɡɨɜɚɧɢɹ ɦɟɥɤɨɤɪɢɫɬɚɥɥɢɱɟɫɤɨɣ ɫɬɪɭɤɬɭɪɵ ɬɜɟɪɞɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ. 
ɉɨɜɵɫɢɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɨɰɟɫɫɚ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɦɨɠɧɨ ɞɨɛɚɜɥɟɧɢɟɦ ɧɟɤɨɬɨɪɵɯ 
ɩɪɢɫɚɞɨɤ, ɩɪɢɜɨɞɹɳɢɯ ɤ ɨɛɪɚɡɨɜɚɧɢɸ ɛɨɥɟɟ ɤɪɭɩɧɵɯ ɤɪɢɫɬɚɥɥɨɜ. ȼɫɥɟɞɫɬɜɢɟ ɜɵɫɨɤɨɣ 
ɪɚɫɬɜɨɪɹɸɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɩɪɨɩɚɧɚ ɤɪɚɬɧɨɫɬɶ ɟɝɨ ɤ ɫɵɪɶɸ ɧɟɛɨɥɶɲɚɹ – ɨɬ 0,8:1 ɞɨ 2:1 
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(ɨɛ.). ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɜɵɫɨɤɚɹ ɪɚɫɬɜɨɪɢɦɨɫɬɶ ɬɜɟɪɞɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɜ ɩɪɨɩɚɧɟ ɬɪɟɛɭɟɬ 
ɩɪɢ ɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ ɧɢɡɤɢɯ ɬɟɦɩɟɪɚɬɭɪ ɨɯɥɚɠɞɟɧɢɹ ɞɥɹ ɞɨɫɬɚɬɨɱɧɨ ɩɨɥɧɨɝɨ 
ɜɵɞɟɥɟɧɢɹ ɤɪɢɫɬɚɥɥɢɡɭɸɳɢɯɫɹ ɤɨɦɩɨɧɟɧɬɨɜ, ɱɬɨ ɹɜɥɹɟɬɫɹ ɟɝɨ ɧɟɞɨɫɬɚɬɤɨɦ. 

 

ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ ɜ 
ɪɚɫɬɜɨɪɟ ɩɪɨɩɚɧɚ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.80. 

ɉɪɢɦɟɪɧɵɣ ɦɚɬɟɪɢɚɥɶɧɵɣ ɛɚɥɚɧɫ ɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ ɨɫɬɚɬɨɱɧɨɝɨ ɪɚɮɢɧɚɬɚ 
ɩɪɨɩɚɧɨɦ ɩɪɢɜɟɞɟɧ ɧɢɠɟ: 

 % ɦɚɫɫ. ɨɬ 
ɫɵɪɶɹ 

ɋɨɫɬɚɜ ɪɚɫɬɜɨɪɨɜ, % 
ɦɚɫɫ. 

ȼɡɹɬɨ 100 - 
ɋɵɪɶɟ   
ɉɪɨɩɚɧ  - 
ɧɚ ɪɚɡɛɚɜɥɟɧɢɟ 
ɧɚ ɩɪɨɦɵɜɤɭ ɨɫɚɞɤɚ 
ɧɚ ɪɚɡɠɢɠɟɧɢɟ ɨɫɚɞɤɚ 

175 
50 
75 

- 
- 
- 

 ȼɫɟɝɨ 400 - 
ɉɨɥɭɱɟɧɨ   
Ɋɚɫɬɜɨɪ ɞɟɩɚɪɚɮɢɧɢɡɚɬɨɪɧɨɝɨ ɦɚɫɥɚ   
Ɇɚɫɥɨ 
ɉɪɨɩɚɧ 

74-76 
211 

26 
74 

 ɂɬɨɝɨ 285 100 
Ɋɚɫɬɜɨɪ ɩɟɬɪɚɥɚɬɭɦɚ   
ɩɟɬɪɚɥɚɬɭɦ 
ɩɪɨɩɚɧ 

26-24 
89 

22,5 
77,5 

 ɂɬɨɝɨ 115 - 
 ȼɫɟɝɨ 400 100 

 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɵɪɶɹ ɢ ɩɨɥɭɱɚɟɦɵɯ ɩɪɨɞɭɤɬɨɜ ɫɥɟɞɭɸɳɚɹ: 
 Ɋɚɮɢ

-ɧɚɬ* 
Ⱦɟɩɟɪɚɮɢɧɢ
-ɪɨɜɚɧɧɨɟ 
ɦɚɫɥɨ 

ɉɟɬɪɨɥɚ
-ɬɭɦ 

Ɋɚɮɢɢ
-ɧɚɬ* 

Ⱦɟɩɟɪɚɮɢɧɢɪɨɜɚɧɧɨ
ɟ ɦɚɫɥɨ 

ɉɟɬɪɨ
-
ɥɚɬɭɦ 

ɉɥɨɬɧɨɫɬɶ 
ɩɪɢ 20 °ɋ, 
ɤɝ/ɦ3 

883 887 - 890 897 - 

ȼɹɡɤɨɫɬɶ ɩɪɢ 
100 °ɋ, ɦɦ2/ɫ 

17,8     - 

Ɍɟɦɩɟɪɚɬɭɪɚ
, °ɋ 

      

ɡɚɫɬɵɜɚɧɢɹ 
ɩɥɚɜɥɟɧɢɹ 

 
-31 
- 

 
-21 
- 

 
- 
60,8 

 
45 
- 

 
-18 
- 

 
- 
63,0 

* Ɍɟɦɩɟɪɚɬɭɪɚ ɤɨɧɟɱɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ ɢ ɮɢɥɶɬɪɨɜɚɧɢɹ – 40 ºɋ 
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Ɋɢɫɭɧɨɤ 2.80 – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ ɜ 
ɪɚɫɬɜɨɪɟ ɩɪɨɩɚɧɚ: 

1 – ɫɛɨɪɧɢɤ ɠɢɞɤɨɝɨ ɩɪɨɩɚɧɚ; 2 – ɫɦɟɫɢɬɟɥɶ; 3 – ɩɚɪɨɜɨɣ ɩɨɞɨɝɪɟɜɚɬɟɥɶ;  
4, 8 – ɯɨɥɨɞɢɥɶɧɢɤɢ; 5—7– ɬɟɩɥɨɨɛɦɟɧɧɢɤɢ; 9 – ɩɪɨɦɟɠɭɬɨɱɧɚɹ ɟɦɤɨɫɬɶ ɞɥɹ ɪɚɫɬɜɨɪɚ 

ɫɵɪɶɹ; 10, 11 —ɩɪɨɩɚɧɨɜɵɟ ɤɪɢɫɬɚɥɥɢɡɚɬɨɪɵ ɫɚɦɨɨɯɥɚɠɞɟɧɢɹ ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ 
ɞɟɣɫɬɜɢɹ, ɪɚɛɨɬɚɸɳɢɟ ɩɨɩɟɪɟɦɟɧɧɨ; 12 – ɤɚɩɥɟɨɬɛɨɣɧɢɤɢ; 13 – ɩɪɢɟɦɧɢɤ ɫɭɫɩɟɧɡɢɢ 

ɩɟɬɪɨɥɚɬɭɦɚ; 14 – ɛɚɪɚɛɚɧɧɵɣ ɮɢɥɶɬɪ, ɪɚɛɨɬɚɸɳɢɣ ɩɨɞ ɞɚɜɥɟɧɢɟɦ; 15—ɟɦɤɨɫɬɶ ɞɥɹ 
ɨɯɥɚɠɞɟɧɧɨɝɨ ɩɪɨɩɚɧɚ; 16 – ɩɪɢɟɦɧɢɤ ɫɭɫɩɟɧɡɢɢ ɩɟɬɪɨɥɚɬɭɦɚ; 17 – ɩɪɢɟɦɧɢɤ ɩɪɨɩɚɧɚ 

ɨɬ ɩɪɨɦɵɜɤɢ ɨɫɚɞɤɚ ɧɚ ɮɢɥɶɬɪɚɯ; 18 – ɩɪɢɟɦɧɢɤ ɪɚɫɬɜɨɪɚ ɞɟɩɚɪɚɮɢɧɢɪɨɜɚɧɧɨɝɨ 
ɦɚɫɥɚ: 19 – ɤɨɦɩɪɟɫɫɨɪ; 20—22 – ɧɚɫɨɫɵ. 

I – ɫɵɪɶɟ; II—ɩɪɨɩɚɧ; III – ɪɚɫɬɜɨɪ ɫɵɪɶɹ; IV – ɨɯɥɚɠɞɟɧɧɵɣ ɪɚɫɬɜɨɪ ɫɵɪɶɹ;  
V—ɫɭɫɩɟɧɡɢɹ ɩɟɬɪɨɥɚɬɭɦɚ; VI—ɪɚɫɬɜɨɪ ɞɟɩɚɪɚɮɢɧɢɪɨɜɚɧɧɨɝɨ ɦɚɫɥɚ ɧɚ ɪɟɝɟɧɟɪɚɰɢɸ 

ɪɚɫɬɜɨɪɢɬɟɥɹ; VII – ɪɚɫɬɜɨɪ ɨɬ ɩɪɨɦɵɜɤɢ ɨɫɚɞɤɚ ɧɚ ɮɢɥɶɬɪɚɯ; VIII – ɨɯɥɚɠɞɟɧɧɵɣ 
ɩɪɨɩɚɧ ɧɚ ɪɚɡɛɚɜɥɟɧɢɟ ɥɟɩɟɲɤɢ ɩɟɬɪɨɥɚɬɭɦɚ ɢ ɧɚ ɩɪɨɦɵɜɤɭ ɥɟɩɟɲɤɢ ɧɚ ɮɢɥɶɬɪɚɯ, ɧɚ 

ɪɚɡɛɚɜɥɟɧɢɟ ɨɯɥɚɠɞɟɧɧɨɝɨ ɪɚɫɬɜɨɪɚ, ɧɚ ɞɨɛɚɜɤɭ ɤ ɫɵɪɶɟɜɨɦɭ ɪɚɫɬɜɨɪɭ ɞɥɹ 
ɤɨɦɩɟɧɫɚɰɢɢ ɭɛɵɥɢ ɟɝɨ ɩɪɢ ɫɚɦɨɨɯɥɚɠɞɟɧɢɢ; IX – ɫɭɫɩɟɧɡɢɹ ɩɟɬɪɨɥɚɬɭɦɚ ɩɨɫɥɟ 

ɮɢɥɶɬɪɚ; X —ɪɚɫɬɜɨɪ ɩɟɬɪɨɥɚɬɭɦɚ ɧɚ ɪɟɝɟɧɟɪɚɰɢɸ ɪɚɫɬɜɨɪɢɬɟɥɹ; XI – ɩɚɪɵ ɩɪɨɩɚɧɚ 
ɧɚ ɤɨɦɩɪɟɫɫɢɸ; XII – ɜɨɞɚ; XIII – ɜɨɞɹɧɨɣ ɩɚɪ 

 

2.23.3 Ɉɛɟɡɦɚɫɥɢɜɚɧɢɟ ɝɚɱɚ ɜ ɤɟɬɨɧ-ɬɨɥɭɨɥɶɧɨɦ ɪɚɫɬɜɨɪɟ, ɩɪɢɦɟɧɹɟɦɨɟ 

ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɚɪɚɮɢɧɚ 

 

ɍɫɬɚɧɨɜɤɢ ɨɛɟɡɦɚɫɥɢɜɚɧɢɹ ɝɚɱɚ ɢɥɢ ɩɟɬɪɨɥɚɬɭɦɚ ɹɜɥɹɸɬɫɹ ɩɨ ɬɟɯɧɨɥɨɝɢɢ 
ɭɫɬɚɧɨɜɤɚɦɢ ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ ɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ. 

ɉɪɨɰɟɫɫ ɨɛɟɡɦɚɫɥɢɜɚɧɢɹ ɝɚɱɚ ɢ ɩɟɬɪɨɥɚɬɭɦɚ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɨɥɭɱɟɧɢɹ 
ɩɚɪɚɮɢɧɨɜ ɢ ɰɟɪɟɡɢɧɨɜ. Ɉɛɟɡɦɚɫɥɢɜɚɧɢɟ ɦɨɠɧɨ ɩɪɨɜɨɞɢɬɶ ɞɜɭɦɹ ɦɟɬɨɞɚɦɢ: 
ɞɟɩɚɪɚɮɢɧɢɡɚɰɢɟɣ ɛɟɡ ɩɪɢɦɟɧɟɧɢɹ ɪɚɫɬɜɨɪɢɬɟɥɟɣ, ɤɨɬɨɪɚɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɮɢɥɶɬɪ-

ɩɪɟɫɫɨɜɚɧɢɟɦ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɩɨɬɟɧɢɟɦ ɩɨɥɭɱɟɧɧɨɝɨ ɝɚɱɚ, ɢɥɢ ɞɟɩɚɪɚɮɢɧɢɡɚɰɢɟɣ 
ɝɚɱɚ ɜ ɢɡɛɢɪɚɬɟɥɶɧɵɯ ɪɚɫɬɜɨɪɢɬɟɥɹɯ. 

ɍɫɬɚɧɨɜɤɚ ɨɛɟɡɦɚɫɥɢɜɚɧɢɹ ɝɚɱɚ ɢɥɢ ɩɟɬɪɨɥɚɬɭɦɚ ɜ ɢɡɛɢɪɚɬɟɥɶɧɵɯ 
ɪɚɫɬɜɨɪɢɬɟɥɹɯ. ɉɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɩɚɪɚɮɢɧɨɜ ɢ ɰɟɪɟɡɢɧɨɜ ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ 
ɢ ɭɧɢɜɟɪɫɚɥɶɧɵɦ ɩɪɨɰɟɫɫɨɦ ɹɜɥɹɟɬɫɹ ɨɛɟɡɦɚɫɥɢɜɚɧɢɟ ɦɟɬɨɞɨɦ ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ ɢɡ 
ɪɚɫɬɜɨɪɚ ɜ ɢɡɛɢɪɚɬɟɥɶɧɵɯ ɪɚɫɬɜɨɪɢɬɟɥɹɯ, ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɹɟɬ ɜɵɞɟɥɹɬɶ ɧɢɡɤɨɩɥɚɜɤɢɟ 
ɩɚɪɚɮɢɧɵ ɢɡ ɧɢɡɤɨɤɢɩɹɳɢɯ ɦɚɫɥɹɧɵɯ ɢ ɞɢɡɟɥɶɧɵɯ ɞɢɫɬɢɥɥɹɬɨɜ ɛɟɡ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɢɯ 
ɨɱɢɫɬɤɢ, ɚ ɬɚɤɠɟ ɨɛɟɡɦɚɫɥɢɜɚɬɶ ɝɚɱɢ ɢ ɩɟɬɪɨɥɚɬɭɦɵ, ɩɨɥɭɱɟɧɧɵɟ ɩɪɢ ɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ 
ɞɢɫɬɢɥɥɹɬɧɵɯ ɢ ɨɫɬɚɬɨɱɧɵɯ ɪɚɮɢɧɚɬɨɜ. ɉɪɢ ɷɬɨɦ ɜɵɞɟɥɹɸɬɫɹ ɬɜɟɪɞɵɟ ɩɚɪɚɮɢɧɵ ɫ 
ɬɟɦɩɟɪɚɬɭɪɨɣ ɩɥɚɜɥɟɧɢɹ 45-65°ɋ ɢ ɫɨɞɟɪɠɚɧɢɟɦ ɦɚɫɥɚ 2,3-0,5% ɦɚɫɫ. ɢ ɰɟɪɟɡɢɧɵ ɫ 
ɬɟɦɩɟɪɚɬɭɪɨɣ ɩɥɚɜɥɟɧɢɹ 80 °ɋ ɢ ɜɵɲɟ, ɫɨɞɟɪɠɚɳɢɟ ɞɨ 1% ɦɚɫɫ. ɦɚɫɥɚ. ɗɬɨɬ ɩɪɨɰɟɫɫ 
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ɩɪɢɧɰɢɩɢɚɥɶɧɨ ɧɟ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ ɪɚɮɢɧɚɬɨɜ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 
ɪɚɫɬɜɨɪɢɬɟɥɟɣ ɢ ɩɪɨɜɨɞɢɬɫɹ ɧɚ ɬɚɤɨɦ ɠɟ ɨɛɨɪɭɞɨɜɚɧɢɢ. 

Ʉɚɤ ɢ ɜ ɫɥɭɱɚɟ ɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ, ɧɚɢɛɨɥɶɲɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɜ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ 
ɩɨɥɭɱɢɥ ɩɪɨɰɟɫɫ ɨɛɟɡɦɚɫɥɢɜɚɧɢɹ ɜ ɪɚɫɬɜɨɪɟ ɤɟɬɨɧ-ɚɪɨɦɚɬɢɱɟɫɤɨɝɨ ɪɚɫɬɜɨɪɢɬɟɥɹ, ɤɨɬɨɪɵɣ 
ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɞɟɩɚɪɚɮɢɧɢɡɚɰɢɟɣ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɛɨɥɟɟ ɜɵɫɨɤɢɦɢ ɬɟɦɩɟɪɚɬɭɪɚɦɢ 
ɤɨɧɟɱɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ ɢ ɮɢɥɶɬɪɨɜɚɧɢɹ (ɨɬ -10 ɞɨ 25°ɋ), ɛɨɥɶɲɢɦɢ ɤɪɚɬɧɨɫɬɶɸ 
ɪɚɫɬɜɨɪɢɬɟɥɹ ɤ ɫɵɪɶɸ ɢ ɫɨɞɟɪɠɚɧɢɟɦ ɤɟɬɨɧɚ ɜ ɫɦɟɫɢ ɫ ɚɪɨɦɚɬɢɱɟɫɤɢɦ ɤɨɦɩɨɧɟɧɬɨɦ (ɞɨ 65-

75% ɨɛ; ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɦɟɬɢɥɷɬɢɥɤɟɬɨɧɚ). ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɷɬɨɝɨ ɩɪɨɰɟɫɫɚ ɡɚɜɢɫɢɬ ɨɬ 
ɬɟɯ ɠɟ ɮɚɤɬɨɪɨɜ, ɤɨɬɨɪɵɟ ɜɥɢɹɸɬ ɧɚ ɩɪɨɰɟɫɫ ɞɟɩɚɪɚɮɢɧɢɡɚɰɢɣ. ɉɪɨɰɟɫɫ ɨɛɟɡɦɚɫɥɢɜɚɧɢɹ 
ɦɨɠɧɨ ɩɪɨɜɨɞɢɬɶ ɜ ɨɞɧɭ ɢ ɧɟɫɤɨɥɶɤɨ ɫɬɭɩɟɧɟɣ. ɉɪɢ ɨɞɧɨɫɬɭɩɟɧɱɚɬɨɦ ɨɛɟɡɦɚɫɥɢɜɚɧɢɢ 
ɫɵɪɶɟ ɫɦɟɲɢɜɚɟɬɫɹ ɫ ɪɚɫɬɜɨɪɢɬɟɥɟɦ, ɧɚɝɪɟɜɚɟɬɫɹ ɜ ɩɚɪɨɜɨɦ ɩɨɞɨɝɪɟɜɚɬɟɥɟ ɞɨ ɩɨɥɧɨɝɨ 
ɪɚɫɬɜɨɪɟɧɢɹ, ɚ ɡɚɬɟɦ ɩɨɫɬɟɩɟɧɧɨ ɨɯɥɚɠɞɚɟɬɫɹ ɜ ɤɪɢɫɬɚɥɥɢɡɚɬɨɪɚɯ ɞɨ ɬɪɟɛɭɟɦɨɣ 
ɬɟɦɩɟɪɚɬɭɪɵ. ɋɭɫɩɟɧɡɢɹ ɬɜɟɪɞɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɩɨɫɬɭɩɚɟɬ ɜ ɜɚɤɭɭɦɧɵɟ ɛɚɪɚɛɚɧɧɵɟ 
ɮɢɥɶɬɪɵ, ɝɞɟ ɨɛɟɡɦɚɫɥɟɧɧɵɣ ɝɚɱ ɨɬɞɟɥɹɟɬɫɹ ɨɬ ɪɚɫɬɜɨɪɚ. Ɉɛɪɚɡɭɸɳɢɣɫɹ ɩɚɪɚɮɢɧɨɜɵɣ 
ɨɫɚɞɨɤ ɩɪɨɦɵɜɚɟɬɫɹ ɯɨɥɨɞɧɵɦ ɪɚɫɬɜɨɪɢɬɟɥɟɦ, ɨɬɞɭɜɚɟɬɫɹ ɨɬ ɮɢɥɶɬɪɨɜɚɥɶɧɨɣ ɬɤɚɧɢ 
ɢɧɟɪɬɧɵɦ ɝɚɡɨɦ, ɫɪɟɡɚɟɬɫɹ ɧɨɠɨɦ ɢ ɩɨ ɧɚɤɥɨɧɧɨɣ ɩɥɨɫɤɨɫɬɢ ɨɩɭɫɤɚɟɬɫɹ ɜ ɠɟɥɨɛ ɫɨ 
ɲɧɟɤɨɜɵɦ ɬɪɚɧɫɩɨɪɬɟɪɨɦ. Ɉɬɫɸɞɚ ɫɦɟɫɶ ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɩɪɢɟɦɧɢɤ, ɚ ɡɚɬɟɦ – ɜ ɫɟɤɰɢɸ 
ɪɟɝɟɧɟɪɚɰɢɢ ɪɚɫɬɜɨɪɢɬɟɥɹ. Ɏɢɥɶɬɪɚɬ ɨɬ ɨɛɟɡɦɚɫɥɢɜɚɧɢɹ ɬɚɤɠɟ ɩɨɫɬɭɩɚɟɬ ɜ ɫɟɤɰɢɸ 
ɪɟɝɟɧɟɪɚɰɢɢ ɪɚɫɬɜɨɪɢɬɟɥɹ. ɉɪɢ ɨɞɧɨɫɬɭɩɟɧɱɚɬɨɦ ɩɪɨɰɟɫɫɟ ɧɟ ɭɞɚɟɬɫɹ ɩɨɥɭɱɢɬɶ ɩɚɪɚɮɢɧ ɢ 
ɰɟɪɟɡɢɧ ɫ ɧɢɡɤɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɦɚɫɥɚ, ɩɨɷɬɨɦɭ ɧɚ ɛɨɥɶɲɢɧɫɬɜɟ ɡɚɜɨɞɨɜ ɨɛɟɡɦɚɫɥɢɜɚɧɢɟ 
ɩɪɨɜɨɞɹɬ ɩɨ ɞɜɭɯɫɬɭɩɟɧɱɚɬɨɣ ɫɯɟɦɟ ɩɨ ɝɚɱɭ (ɩɟɬɪɨɥɚɬɭɦɭ). ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɚɬɶ 
ɝɥɭɛɨɤɨɨɛɟɡɦɚɫɥɟɧɧɵɟ ɩɚɪɚɮɢɧɵ ɫ ɜɵɫɨɤɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɩɥɚɜɥɟɧɢɹ ɩɪɢ ɛɨɥɶɲɢɯ 
ɫɤɨɪɨɫɬɹɯ ɮɢɥɶɬɪɨɜɚɧɢɹ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɨɞɧɨɫɬɭɩɟɧɱɚɬɨɣ ɫɯɟɦɨɣ. 

ɇɚ ɪɢɫɭɧɤɟ 2.81 ɞɚɧɚ ɩɪɢɧɰɢɩɢɚɥɶɧɚɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɤɪɢɫɬɚɥɥɢɡɚɰɢɨɧɧɨɝɨ ɢ 
ɮɢɥɶɬɪɨɜɚɥɶɧɨɝɨ ɨɬɞɟɥɟɧɢɣ ɞɜɭɯɫɬɭɩɟɧɱɚɬɨɣ ɭɫɬɚɧɨɜɤɢ ɨɛɟɡɦɚɫɥɢɜɚɧɢɹ ɝɚɱɚ. 

 
Ɋɢɫɭɧɨɤ 2.81 – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɤɪɢɫɬɚɥɥɢɡɚɰɢɨɧɧɨɝɨ ɢ 
ɮɢɥɶɬɪɨɜɚɥɶɧɨɝɨ ɨɬɞɟɥɟɧɢɣ ɭɫɬɚɧɨɜɤɢ ɨɛɟɡɦɚɫɥɢɜɚɧɢɹ ɜ ɤɟɬɨɧ-ɚɪɨɦɚɬɢɱɟɫɤɨɦ 

ɪɚɫɬɜɨɪɢɬɟɥɟ: 
1 – ɩɨɞɨɝɪɟɜɚɬɟɥɶ; 2 – ɯɨɥɨɞɢɥɶɧɢɤ; 3 – ɪɟɝɟɧɟɪɚɬɢɜɧɵɣ ɤɪɢɫɬɚɥɥɢɡɚɬɨɪ;  

4 – ɚɦɦɢɚɱɧɵɣ ɤɪɢɫɬɚɥɥɢɡɚɬɨɪ; 5, 7, 9 – ɬɟɩɥɨɨɛɦɟɧɧɢɤɢ; 6, 8 – ɪɟɝɟɧɟɪɚɬɢɜɧɵɟ 
ɤɪɢɫɬɚɥɥɢɡɚɬɨɪɵ ɞɥɹ ɨɯɥɚɠɞɟɧɢɹ ɪɚɫɬɜɨɪɢɬɟɥɹ; 10 – ɚɦɦɢɚɱɧɵɣ ɯɨɥɨɞɢɥɶɧɢɤ;  

11 – ɩɪɢɟɦɧɢɤ ɫɭɫɩɟɧɡɢɢ ɞɥɹ ɮɢɥɶɬɪɚ I ɫɬɭɩɟɧɢ; 12 – ɮɢɥɶɬɪ I ɫɬɭɩɟɧɢ; 13 – ɫɛɨɪɧɢɤ 
ɪɚɫɬɜɨɪɚ ɮɢɥɶɬɪɚɬɚ I ɫɬɭɩɟɧɢ; 14 – ɫɛɨɪɧɢɤ ɫɭɫɩɟɧɡɢɣ .ɩɚɪɚɮɢɧɚ I ɫɬɭɩɟɧɢ;  

15 – ɩɪɢɟɦɧɢɤ ɫɭɫɩɟɧɡɢɢ ɞɥɹ ɮɢɥɶɬɪɨɜ II ɫɬɭɩɟɧɢ; 16 – ɮɢɥɶɬɪ II ɫɬɭɩɟɧɢ; 17 – ɫɛɨɪɧɢɤ 
ɪɚɫɬɜɨɪɚ ɮɢɥɶɬɪɚɬɚ II ɫɬɭɩɟɧɢ; 18 – ɫɛɨɪɧɢɤ ɫɭɫɩɟɧɡɢɢ ɩɚɪɚɮɢɧɚ II ɫɬɭɩɟɧɢ. 

I – ɫɵɪɶɟ; II – ɪɚɫɬɜɨɪɢɬɟɥɶ; III – ɪɚɫɬɜɨɪ ɫɵɪɶɹ; IV —ɫɭɫɩɟɧɡɢɹ ɬɜɟɪɞɵɯ ɭɝɥɟɜɨɞoɪɨɞɨɜ; V 
– ɪɚɫɬɜɨɪ– ɮɢɥɶɬɪɚɬɚ I ɫɬɭɩɟɧɢ; VI – ɫɭɫɩɟɧɡɢɹ ɬɜɟɪɞɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ; VII – ɪɚɫɬɜɨɪ 
ɮɢɥɶɬɪɚɬɚ II ɫɬɭɩɟɧɢ; VIII – ɫɭɫɩɟɧɡɢɹ ɩɚɪɚɮɢɧɚ II ɫɬɭɩɟɧɢ; IX – ɪɚɫɬɜɨɪ ɮɢɥɶɬɪɚɬɚ I 

ɫɬɭɩɟɧɢ ɧɚ ɪɟɝɟɧɟɪɚɰɢɸ ɪɚɫɬɜɨɪɢɬɟɥɹ; X – ɪɚɫɬɜɨɪ ɩɚɪɚɮɢɧɚ ɧɚ ɪɟɝɟɧɟɪɚɰɢɸ 
ɪɚɫɬɜɨɪɢɬɟɥɹ 



ɂɌɋ 30–2017 

237 
 

Ɋɟɝɟɧɟɪɚɰɢɹ ɪɚɫɬɜɨɪɢɬɟɥɹ ɩɪɢ ɨɛɟɡɦɚɫɥɢɜɚɧɢɢ ɩɪɢɧɰɢɩɢɚɥɶɧɨ ɧɟ ɨɬɥɢɱɚɟɬɫɹ 
ɨɬ ɫɯɟɦɵ ɷɬɨɝɨ ɩɪɨɰɟɫɫɚ ɞɥɹ ɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ. ɇɢɠɟ ɩɪɢɜɟɞɟɧ ɩɪɢɦɟɪɧɵɣ 
ɦɚɬɟɪɢɚɥɶɧɵɣ ɛɚɥɚɧɫ ɩɪɨɰɟɫɫɚ ɞɜɭɯɫɬɭɩɟɧɱɚɬɨɝɨ ɨɛɟɡɦɚɫɥɢɜɚɧɢɹ (ɜ % ɦɚɫɫ.): 
 Ƚɚɱ ɮɪɚɤɰɢɢ ɉɟɬɪɨɥɚɬɭɦ 

350-420 ºɋ 420-500 ºɋ 
ȼɡɹɬɨ    
ɋɵɪɶɟ 100 100 100 
Ɋɚɫɬɜɨɪɢɬɟɥɶ 600* 800* 900* 
 ȼɫɟɝɨ 700 900 1000 
ɉɨɥɭɱɟɧɨ    
Ɋɚɫɬɜɨɪ ɩɚɪɚɮɢɧɚ    
ɩɚɪɚɮɢɧ-ɫɵɪɟɰ 
ɪɚɫɬɜɨɪɢɬɟɥɶ 

56 
150 

45 
240 

35 
270 

 ɂɬɨɝɨ 206 285 305 
Ɋɚɫɬɜɨɪ ɮɢɥɶɬɪɚɬɚ ɨɬ ɨɛɟɡɦɚɫɥɢɜɚɧɢɹ    
ɮɢɥɶɬɪɚɬ 
ɪɚɫɬɜɨɪɢɬɟɥɶ 

44 
450 

55 
560 

65 
630 

 ɂɬɨɝɨ 494 615 695 
 ȼɫɟɝɨ 700 900 1000 
* ȼɤɥɸɱɚɹ ɪɚɫɯɨɞ ɪɚɫɬɜɨɪɢɬɟɥɹ ɧɚ ɩɪɨɦɵɜɤɭ ɨɫɚɞɤɚ ɢ ɟɝɨ ɪɚɡɠɢɠɟɧɢɹ 

 

2.24 Ⱥɞɫɨɪɛɰɢɨɧɧɚɹ ɨɱɢɫɬɤɚ ɛɚɡɨɜɵɯ ɦɚɫɟɥ 

 

ɉɪɨɰɟɫɫ ɚɞɫɨɪɛɰɢɢ ɩɪɢɦɟɧɹɸɬ ɞɥɹ ɨɱɢɫɬɤɢ ɢɥɢ ɞɨɨɱɢɫɬɤɢ ɦɚɫɟɥ. ɉɪɢ 
ɧɟɜɵɫɨɤɨɦ ɫɨɞɟɪɠɚɧɢɢ ɜ ɦɚɫɥɹɧɨɦ ɫɵɪɶɟ ɢɡɜɥɟɤɚɟɦɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɩɪɨɰɟɫɫ 
ɚɞɫɨɪɛɰɢɢ ɱɚɫɬɨ ɛɵɜɚɟɬ ɛɨɥɟɟ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɵɦ, ɱɟɦ ɷɤɫɬɪɚɤɰɢɢ. 

 

2.24.1 Ɍɟɯɧɨɥɨɝɢɢ ɧɟɩɪɟɪɵɜɧɨɣ ɚɞɫɨɪɛɰɢɨɧɧɨɣ ɨɱɢɫɬɤɢ ɦɚɫɥɹɧɨɝɨ ɫɵɪɶɹ 

 

ɇɟɩɪɟɪɵɜɧɵɣ ɩɪɨɰɟɫɫ ɚɞɫɨɪɛɰɢɨɧɧɨɣ ɨɱɢɫɬɤɢ ɦɚɫɥɹɧɨɝɨ ɫɵɪɶɹ ɢɦɟɟɬ ɡɚɦɟɬɧɵɟ 
ɩɪɟɢɦɭɳɟɫɬɜɚ ɩɟɪɟɞ ɨɱɢɫɬɤɨɣ ɜ ɫɬɚɰɢɨɧɚɪɧɨɦ ɫɥɨɟ ɚɞɫɨɪɛɟɧɬɚ. ɇɟɩɪɟɪɵɜɧɭɸ ɨɱɢɫɬɤɭ 
(ɞɨɨɱɢɫɬɤɭ) ɜ ɞɜɢɠɭɳɟɦɫɹ ɫɥɨɟ ɚɞɫɨɪɛɟɧɬɚ ɩɪɢɦɟɧɹɸɬ ɞɥɹ ɪɚɡɧɵɯ ɰɟɥɟɣ: ɞɨɨɱɢɫɬɤɢ 
ɦɚɫɟɥ ɨɬ ɦɚɥɵɯ ɤɨɥɢɱɟɫɬɜ ɩɨɥɹɪɧɵɯ ɧɟɠɟɥɚɬɟɥɶɧɵɯ ɜɟɳɟɫɬɜ ɤɚɤ ɡɚɜɟɪɲɚɸɳɢɣ 
ɩɪɨɰɟɫɫ ɜ ɩɨɬɨɱɧɨɣ ɫɯɟɦɟ ɦɚɫɥɹɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ; ɝɥɭɛɨɤɨɣ ɨɱɢɫɬɤɢ ɞɢɫɬɢɥɥɹɬɧɨɝɨ ɢ 
ɨɫɬɚɬɨɱɧɨɝɨ ɫɵɪɶɹ ɜɡɚɦɟɧ ɫɟɥɟɤɬɢɜɧɨɣ ɨɱɢɫɬɤɢ; ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɦɚɫɟɥ ɭɡɤɨɝɨ 
ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ ɫɨɫɬɚɜɚ – ɧɚɮɬɟɧɨɜɵɯ, ɚɪɨɦɚɬɢɱɟɫɤɢɯ ɢ ɬ.ɩ. ȼ ɫɥɭɱɚɟ ɜɵɫɨɤɨɣ 
ɜɹɡɤɨɫɬɢ ɫɵɪɶɟ ɪɚɡɛɚɜɥɹɟɬɫɹ ɪɚɫɬɜɨɪɢɬɟɥɟɦ (ɤɚɤ ɩɪɚɜɢɥɨ, ɛɟɧɡɢɧɨɦ). ɉɪɢ ɝɥɭɛɨɤɨɣ 
ɨɱɢɫɬɤɟ ɦɨɠɧɨ ɩɨɥɭɱɚɬɶ ɛɟɥɵɟ ɦɚɫɥɚ. Ʉɪɚɬɧɨɫɬɶ ɚɞɫɨɪɛɟɧɬ / ɫɵɪɶɟ ɞɥɹ ɜɵɫɨɤɨɜɹɡɤɨɝɨ 
ɫɵɪɶɹ ɡɧɚɱɢɬɟɥɶɧɨ ɜɵɲɟ (ɜ 5-8 ɪɚɡ), ɱɟɦ ɞɥɹ ɦɚɥɨɜɹɡɤɨɝɨ. ɇɚ ɩɪɨɦɵɲɥɟɧɧɵɯ 
ɭɫɬɚɧɨɜɤɚɯ ɧɟɩɪɟɪɵɜɧɨɣ ɚɞɫɨɪɛɰɢɨɧɧɨɣ ɨɱɢɫɬɤɢ ɩɨɥɭɱɚɸɬ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɵɟ, 
ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɢ ɧɟɤɨɬɨɪɵɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɦɚɫɥɚ (ɧɚɩɨɥɧɢɬɟɥɢ ɤɚɭɱɭɤɨɜ ɢ 
ɦɹɝɱɢɬɟɥɢ ɞɥɹ ɪɟɡɢɧ). ɂɡɦɟɧɟɧɢɟɦ ɪɚɫɯɨɞɚ ɚɞɫɨɪɛɟɧɬɚ ɦɨɠɧɨ ɪɟɝɭɥɢɪɨɜɚɬɶ 
ɤɚɱɟɫɬɜɟɧɧɵɟ ɢ ɤɨɥɢɱɟɫɬɜɟɧɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɚɞɫɨɪɛɰɢɢ. ȼ ɫɥɭɱɚɟ ɚɞɫɨɪɛɰɢɨɧɧɨɣ 
ɨɱɢɫɬɤɢ ɨɫɬɚɬɨɱɧɨɝɨ ɫɵɪɶɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɚɹ ɧɟɝɥɭɛɨɤɚɹ 
ɞɟɚɫɮɚɥɶɬɢɡɚɰɢɹ. Ⱥɞɫɨɪɛɰɢɨɧɧɚɹ ɨɱɢɫɬɤɚ ɞɟɚɫɮɚɥɶɬɢɡɚɬɚ «ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ» ɛɨɥɟɟ 
ɷɮɮɟɤɬɢɜɧɚ, ɱɟɦ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɢɡɛɢɪɚɬɟɥɶɧɵɯ ɪɚɫɬɜɨɪɢɬɟɥɟɣ. Ⱦɟɩɚɪɚɮɢɧɢɪɨɜɚɧɧɨɟ 
ɦɚɫɥɨ ɚɞɫɨɪɛɰɢɨɧɧɨɣ ɨɱɢɫɬɤɢ ɨɬɥɢɱɚɟɬɫɹ ɛɨɥɟɟ ɜɵɫɨɤɢɦ ɜɵɯɨɞɨɦ ɢ ɥɭɱɲɢɦɢ 
ɩɨɤɚɡɚɬɟɥɹɦɢ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ. Ⱦɥɹ ɧɟɩɪɟɪɵɜɧɨɣ ɚɞɫɨɪɛɰɢɨɧɧɨɣ ɨɱɢɫɬɤɢ ɫ 
ɞɜɢɠɭɳɢɦɫɹ ɫɥɨɟɦ ɚɞɫɨɪɛɟɧɬɚ ɩɪɢɦɟɧɹɸɬɫɹ ɫɢɧɬɟɬɢɱɟɫɤɢɟ ɚɥɸɦɨɫɢɥɢɤɚɬɧɵɟ 
ɤɚɬɚɥɢɡɚɬɨɪɵ – ɦɟɥɤɨɫɮɟɪɢɱɟɫɤɢɣ ɢ ɦɨɥɨɬɵɣ. 
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ɋɵɪɶɟɦ ɭɫɬɚɧɨɜɤɢ ɧɟɩɪɟɪɵɜɧɨɣ ɚɞɫɨɪɛɰɢɨɧɧɨɣ ɨɱɢɫɬɤɢ ɹɜɥɹɸɬɫɹ ɦɚɥɨɜɹɡɤɢɟ 
ɦɚɫɥɹɧɵɟ ɞɢɫɬɢɥɥɹɬɵ ɢ ɞɟɚɫɮɚɥɶɬɢɡɚɬɵ, ɚ ɩɪɨɞɭɤɰɢɟɣ – ɪɚɮɢɧɚɬɵ I ɢ II. Ɋɚɮɢɧɚɬ I 
ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɨɱɢɳɟɧɧɵɣ ɩɪɨɞɭɤɬ, ɚ ɪɚɮɢɧɚɬ II – ɞɟɫɨɪɛɢɪɨɜɚɧɧɵɣ ɫ 
ɩɨɜɟɪɯɧɨɫɬɢ ɚɞɫɨɪɛɟɧɬɚ ɨɛɟɫɫɦɨɥɟɧɧɵɣ ɚɪɨɦɚɬɢɡɢɪɨɜɚɧɧɵɣ ɤɨɧɰɟɧɬɪɚɬ 
(ɚɪɨɦɚɬɢɡɢɪɨɜɚɧɧɨɟ ɦɚɫɥɨ). ɂɡ ɪɚɮɢɧɚɬɚ I ɩɨɥɭɱɚɸɬ ɦɚɫɥɚ ɪɚɡɥɢɱɧɨɣ ɜɹɡɤɨɫɬɢ 
(ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɵɟ, ɫɩɟɰɢɚɥɶɧɵɟ ɷɥɟɤɬɪɨɢɡɨɥɹɰɢɨɧɧɵɟ), ɢɡ ɪɚɮɢɧɚɬɚ II – 

ɧɚɩɨɥɧɢɬɟɥɢ ɤɚɭɱɭɤɚ ɢ ɦɹɝɱɢɬɟɥɢ ɪɟɡɢɧɨɜɵɯ ɫɦɟɫɟɣ. Ɉɪɝɚɧɢɱɟɫɤɢɟ ɫɨɟɞɢɧɟɧɢɹ ɢ 
ɫɦɨɥɢɫɬɵɟ ɜɟɳɟɫɬɜɚ, ɨɫɬɚɸɳɢɟɫɹ ɧɚ ɚɞɫɨɪɛɟɧɬɟ, ɜɵɠɢɝɚɸɬɫɹ ɩɪɢ ɪɟɝɟɧɟɪɚɰɢɢ. 

ɋɜɨɣɫɬɜɚ ɫɵɪɶɹ ɢ ɪɚɮɢɧɚɬɨɜ ɩɪɢɜɨɞɹɬɫɹ ɧɢɠɟ: 
      ɋɵɪɶɟ    Ɋɚɮɢɧɚɬɵ 

          I   II 

ɉɥɨɬɧɨɫɬɶ ɩɪɢ 20°ɋ, ɤɝ/ɦ3  890 – 950  875 – 890  900 – 920 

ȼɹɡɤɨɫɬɶ ɩɪɢ 50°ɋ, ɦɦ2/ɫ   7,8 – 9,0  7,5 – 8,3  8,2 – 9,2 

ɉɨɤɚɡɚɬɟɥɶ ɩɪɟɥɨɦɥɟɧɢɹ ɩɪɢ 20°ɋ 1,4950 – 1,4490 1,4840 – 1,4980   1,4990 – 1,5080 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ. Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɩɪɨɰɟɫɫɚ ɧɟɩɪɟɪɵɜɧɨɣ 
ɚɞɫɨɪɛɰɢɨɧɧɨɣ ɨɱɢɫɬɤɢ ɫ ɨɤɢɫɥɢɬɟɥɶɧɨɣ ɪɟɝɟɧɟɪɚɰɢɟɣ ɚɞɫɨɪɛɟɧɬɚ ɩɪɢɜɨɞɢɬɫɹ ɧɚ 
ɪɢɫɭɧɤɟ 2.82. 
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Ɋɢɫɭɧɨɤ 2.82 – Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɧɟɩɪɟɪɵɜɧɨɣ ɚɞɫɨɪɛɰɢɨɧɧɨɣ ɨɱɢɫɬɤɢ 

ɦɚɫɥɹɧɨɝɨ ɫɵɪɶɹ: 
1, 13, 16, 19, 25, 27, 30 – ɧɚɫɨɫɵ; 2, 3 – ɛɭɧɤɟɪɵ-ɫɟɩɚɪɚɬɨɪɵ; 4 – ɪɟɝɟɧɟɪɚɬɨɪ;  

5 – ɚɞɫɨɪɛɟɪ; 6 – ɞɟɫɨɪɛɟɪ; 7, 10, 22, 23 – ɯɨɥɨɞɢɥɶɧɢɤɢ; 8 – ɫɭɲɢɥɤɚ ɚɞɫɨɪɛɟɧɬɚ;  
9, 18, 21, 29 – ɩɨɞɨɝɪɟɜɚɬɟɥɢ; 11, 17 – ɤɨɥɨɧɧɵ ɞɥɹ ɨɬɝɨɧɚ ɪɚɫɬɜɨɪɢɬɟɥɹ ɨɬ ɪɚɮɢɧɚɬɚ I; 
12, 14, 21 – ɤɢɩɹɬɢɥɶɧɢɤɢ; 15, 24 – ɟɦɤɨɫɬɢ; 20, 28 – ɤɨɥɨɧɧɵ ɞɥɹ ɨɬɝɨɧɚ ɪɚɫɬɜɨɪɢɬɟɥɹ 

ɨɬ ɪɚɮɢɧɚɬɚ II; 26, 31 – ɮɢɥɶɬɪɵ; 
I – ɫɵɪɶɟ; II – ɚɞɫɨɪɛɟɧɬ; III – ɪɚɮɢɧɚɬ I; IV – ɪɚɮɢɧɚɬ II; V – ɜɨɡɞɭɯ; VI – ɜɨɞɚ;  

VII – ɜɨɞɹɧɨɣ ɩɚɪ; VIII – ɞɵɦɨɜɵɟ ɝɚɡɵ 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɪɟɠɢɦ ɩɪɨɰɟɫɫɚ ɡɚɜɢɫɢɬ ɨɬ ɩɪɢɪɨɞɵ ɢ ɤɨɧɰɟɧɬɪɚɰɢɢ ɜ ɫɵɪɶɟ 
ɚɞɫɨɪɛɢɪɭɟɦɵɯ ɜɟɳɟɫɬɜ; ɫɨɫɬɚɜɚ ɢ ɫɜɨɣɫɬɜ ɚɞɫɨɪɛɟɧɬɚ. ɇɢɠɟ ɩɪɢɜɟɞɟɧɵ ɩɨɤɚɡɚɬɟɥɢ 
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ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɨɱɢɫɬɤɟ ɞɢɫɬɢɥɥɹɬɚ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɣ ɞɥɹ ɩɨɥɭɱɟɧɢɹ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ ɦɚɫɥɚ: 

Ɍɟɦɩɟɪɚɬɭɪɚ ɜ ɨɫɧɨɜɧɵɯ ɚɩɩɚɪɚɬɚɯ, ɨɋ: 
 ɚɞɫɨɪɛɟɪ      35 – 40 

 ɞɟɫɨɪɛɟɪ      70 – 90 

 ɫɭɲɢɥɤɚ      130 – 150 

 ɪɟɝɟɧɟɪɚɬɨɪ      620 – 650 

ɋɤɨɪɨɫɬɶ ɜɨɫɯɨɞɹɳɟɝɨ ɩɨɬɨɤɚ ɜ ɚɞɫɨɪɛɟɪɟ, ɦ/ɱ  1,5 – 2,5 

Ʉɪɚɬɧɨɫɬɶ ɚɞɫɨɪɛɟɧɬ: ɫɵɪɶɟ (ɩɨ ɦɚɫɫɟ)   (0,5 – 1,0) : 1 

Ɋɚɡɛɚɜɥɟɧɢɟ ɪɚɫɬɜɨɪɢɬɟɥɶ: ɫɵɪɶɟ (ɩɨ ɨɛɴɟɦɭ)  (0,5 – 1,0) : 1 

Ⱦɚɜɥɟɧɢɟ ɩɪɨɰɟɫɫɚ, Ɇɉɚ      0,1 – 0,14 

Ɇɚɬɟɪɢɚɥɶɧɵɣ ɛɚɥɚɧɫ ɩɪɨɰɟɫɫɚ ɧɟɩɪɟɪɵɜɧɨɣ ɚɞɫɨɪɛɰɢɨɧɧɨɣ ɨɱɢɫɬɤɢ 
ɪɚɡɥɢɱɧɨɝɨ ɦɚɫɥɹɧɨɝɨ ɫɵɪɶɹ ɩɪɢɜɟɞɟɧ ɧɢɠɟ (ɬɚɛɥɢɰɚ 2.61). 

 
Ɍɚɛɥɢɰɚ 2.61 – Ɇɚɬɟɪɢɚɥɶɧɵɣ ɛɚɥɚɧɫ ɩɪɨɰɟɫɫɚ ɧɟɩɪɟɪɵɜɧɨɣ ɚɞɫɨɪɛɰɢɨɧɧɨɣ ɨɱɢɫɬɤɢ 
ɪɚɡɥɢɱɧɨɝɨ ɦɚɫɥɹɧɨɝɨ ɫɵɪɶɹ 

 
ɞɟɚɫɮɚɥɶɬɢɡɚɬ ɞɢɫɬɢɥɥɹɬ 

ɨɫɬɚɬɨɱɧɨɟ 
ɞɟɩɚɪɚɮɢɧɢɪɨɜɚɧɧɨɟ 
ɦɚɫɥɨ 

ɞɢɫɬɢɥɥɹɬɧɨɟ 
ɞɟɩɚɪɚɮɢɧɢɪɨɜɚɧɧɨɟ 
ɦɚɫɥɨ 

ȼɡɹɬɨ     
ɋɵɪɶɟ 100,0 100,0 100,0 100,0 
ȼɫɟɝɨ 100,0 100,0 100,0 100,0 
ɉɨɥɭɱɟɧɨ     
Ɋɚɮɢɧɚɬ 
I 59,3 72,7 91,7 92,0 

Ɋɚɮɢɧɚɬ 
II 24,4 16,8 3,8 4,0 

ɋɦɨɥɵ 
(ɧɚ 
ɜɵɠɢɝ) 

15,8 10,0 4,0 3,5 

ɉɨɬɟɪɢ 0,5 0,5 0,5 0,5 
ȼɫɟɝɨ 100,0 100,0 100,0 100,0 

 

ɉɪɨɰɟɫɫ ɧɟɩɪɟɪɵɜɧɨɣ ɚɞɫɨɪɛɰɢɨɧɧɨɣ ɨɱɢɫɬɤɢ ɩɪɨɢɝɪɵɜɚɟɬ ɜ ɫɪɚɜɧɟɧɢɢ ɫ 
ɬɟɪɦɨɝɢɞɪɨɤɚɬɚɥɢɬɢɱɟɫɤɢɦɢ ɩɪɨɰɟɫɫɚɦɢ ɢ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ 
ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɩɪɢɦɟɧɹɟɬɫɹ. 

 

2.24.2 Ɍɟɯɧɨɥɨɝɢɹ ɤɨɧɬɚɤɬɧɨɣ ɞɨɨɱɢɫɬɤɢ ɛɚɡɨɜɵɯ ɦɚɫɟɥ 
  

Ʉɨɧɬɚɤɬɧɚɹ ɞɨɨɱɢɫɬɤɚ. ɋɵɪɶɟɦ ɫɥɭɠɚɬ ɞɟɩɚɪɚɮɢɧɢɪɨɜɚɧɧɵɟ ɦɚɫɥɚ, ɰɟɥɟɜɨɣ 
ɩɪɨɞɭɤɰɢɟɣ – ɞɨɨɱɢɳɟɧɧɵɟ ɛɚɡɨɜɵɟ ɦɚɫɥɚ, ɩɨɛɨɱɧɵɦ ɩɪɨɞɭɤɬɨɦ – ɨɬɝɨɧ. ɇɢɠɟ 
ɩɪɨɜɨɞɹɬɫɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɢɫɬɢɥɥɹɬɧɨɝɨ (I) ɢ ɨɫɬɚɬɨɱɧɨɝɨ (II) ɛɚɡɨɜɨɝɨ ɦɚɫɟɥ ɞɨ ɢ 
ɩɨɫɥɟ ɨɱɢɫɬɤɢ. 

      I    II 
     ɂɫɯɨɞɧɨɟ Ⱦɨɨɱɢɳɟɧɧɨɟ ɂɫɯɨɞɧɨɟ Ⱦɨɨɱɢɳɟɧɧɨɟ 
ɉɥɨɬɧɨɫɬɶ ɩɪɢ 20ºɋ, ɤɝ/ɦ3   885  889  895  898 
ȼɹɡɤɨɫɬɶ ɩɪɢ 100ºɋ, ɦɦ2/ɫ   8,0  8,3  20,5  20,4 
ɂɧɞɟɤɫ ɜɹɡɤɨɫɬɢ   85  86  87  87 
ɐɜɟɬ ɩɨ ɲɤɚɥɟ ɐɇɌ  7  4,5  8  6 
ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɤɨɧɬɚɤɬɧɨɣ ɞɨɨɱɢɫɬɤɢ ɦɚɫɟɥ ɞɚɧɚ ɧɚ 

ɪɢɫɭɧɤɟ 2.83. 
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Ɋɢɫɭɧɨɤ 2.83 – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɤɨɧɬɚɤɬɧɨɣ 

ɞɨɨɱɢɫɬɤɢ ɦɚɫɟɥ: 
1, 4 – ɩɨɪɲɧɟɜɵɟ ɧɚɫɨɫɵ; 2 – ɩɨɞɨɝɪɟɜɚɬɟɥɶ; 3 – ɯɨɥɨɞɧɵɣ ɫɦɟɫɢɬɟɥɶ;  

5 – ɬɟɩɥɨɨɛɦɟɧɧɢɤ; 6 – ɩɟɱɶ; 7 – ɤɨɧɬɚɤɬɧɚɹ ɤɨɥɨɧɧɚ; 8, 11, 14, 18 – ɰɟɧɬɪɨɛɟɠɧɵɟ 
ɧɚɫɨɫɵ; 9, 16 – ɤɨɧɞɟɧɫɚɬɨɪɵ-ɯɨɥɨɞɢɥɶɧɢɤɢ; 10, 17, 20 – ɩɪɢɟɦɧɢɤɢ; 12 – ɤɨɧɞɟɧɫɚɬɨɪ 
ɫɦɟɲɟɧɢɹ; 13 – ɝɨɪɹɱɢɣ ɫɦɟɫɢɬɟɥɶ; 15 -ɞɢɫɤɨɜɵɣ ɮɢɥɶɬɪ; 19 – ɛɚɪɚɛɚɧɧɵɣ ɜɚɤɭɭɦ – 

ɮɢɥɶɬɪ. 
I – ɫɵɪɶɟ; II – ɫɜɟɠɢɣ ɚɞɫɨɪɛɟɧɬ; III – ɨɬɪɚɛɨɬɚɧɧɵɣ ɚɞɫɨɪɛɟɧɬ; IV – ɨɱɢɳɟɧɧɨɟ ɦɚɫɥɨ; 

V – ɜɨɞɹɧɨɣ ɩɚɪ; VI – ɜɨɞɚ 

 

Ɇɚɥɨɜɹɡɤɢɟ ɦɚɫɥɚ ɞɨɨɱɢɳɚɸɬ ɧɚ ɭɫɬɚɧɨɜɤɟ ɤɨɧɬɚɤɬɧɨɣ ɨɱɢɫɬɤɢ ɩɨ ɭɤɨɪɨɱɟɧɧɨɣ 
ɫɯɟɦɟ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɩɨɫɬɭɩɚɸɳɟɟ ɧɚ ɭɫɬɚɧɨɜɤɭ ɦɚɫɥɨ ɩɨɞɚɟɬɫɹ ɱɟɪɟɡ ɩɚɪɨɜɨɣ 
ɩɨɞɨɝɪɟɜɚɬɟɥɶ ɜ ɫɦɟɫɢɬɟɥɶ 3, ɝɞɟ ɫɦɟɲɢɜɚɟɬɫɹ ɫ ɨɬɛɟɥɢɜɚɸɳɟɣ ɝɥɢɧɨɣ II. ɋɭɫɩɟɧɡɢɹ 
ɝɥɢɧɵ ɜ ɦɚɫɥɟ ɩɨɞɚɟɬɫɹ ɧɚ ɮɢɥɶɬɪɵ 15 ɢ 19, ɚ ɨɬɮɢɥɶɬɪɨɜɚɧɧɨɟ ɦɚɫɥɨ – ɜ ɩɪɢɟɦɧɢɤ 
20. Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɩɪɨɰɟɫɫɚ ɨɱɢɫɬɤɢ ɩɨ ɨɛɵɱɧɨɣ ɫɯɟɦɟ ɫɥɟɞɭɸɳɢɟ: 

 
Ɍɟɦɩɟɪɚɬɭɪɚ, °ɋ 
ɫɭɫɩɟɧɡɢɢ 
ɜ ɯɨɥɨɞɧɨɦ ɫɦɟɫɢɬɟɥɟ     70-80 
ɧɚ ɜɵɯɨɞɟ ɢɡ ɩɟɱɢ 
ɮɢɥɶɬɪɨɜɚɧɢɹ      70 – 170 
Ⱦɚɜɥɟɧɢɟ ɜ ɮɢɥɶɬɪɚɯ, Ɇɉɚ    0,4 
Ɋɚɫɯɨɞ ɚɞɫɨɪɛɟɧɬɚ, % ɦɚɫɫ.    5-10 
Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɤɨɧɬɚɤɬɢɪɨɜɚɧɢɹ ɫ ɚɞɫɨɪɛɟɧɬɨɦ, ɦɢɧ 30 
 

Ɇɚɬɟɪɢɚɥɶɧɵɣ ɛɚɥɚɧɫ ɞɨɨɱɢɫɬɤɢ ɞɢɫɬɢɥɥɹɬɧɵɯ (I) ɢ ɨɫɬɚɬɨɱɧɵɯ ɦɚɫɟɥ (II) [% 

(ɦɚɫɫ.)] ɩɪɢɜɟɞɟɧ ɧɢɠɟ: 
      I   II 
 ɉɨɫɬɭɩɢɥɨ 
Ɇɚɫɥɨ     100   100 
ɋɭɯɚɹ ɝɥɢɧɚ     5   10 
Ɋɚɫɬɜɨɪɢɬɟɥɶ    2   2 
ɂɬɨɝɨ      107   112 
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 ɉɨɥɭɱɟɧɨ 

Ɉɱɢɳɟɧɧɨɟ ɦɚɫɥɨ    95   91,5 

Ɉɬɦɵɬɨɟ ɦɚɫɥɨ    3,8   7,8 

Ɉɬɝɨɧ      1,0   0,2 

Ɋɚɫɬɜɨɪɢɬɟɥɶ    2,0   2,0 

ȼɨɞɚ      0,5   1,0 

Ƚɥɢɧɚ ɜ ɨɬɜɚɥ    4,7   9,5 

ɂɬɨɝɨ      107   112 
 

ȼɵɯɨɞ ɦɚɫɥɚ ɩɪɢ ɤɨɧɬɚɤɬɧɨɣ ɨɱɢɫɬɤɟ ɜ ɨɫɧɨɜɧɨɦ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɬɟɪɹɦɢ ɫ 
ɨɬɪɚɛɨɬɚɧɧɵɦ ɚɞɫɨɪɛɟɧɬɨɦ ɢ ɜ ɡɧɚɱɢɬɟɥɶɧɨ ɦɟɧɶɲɟɣ ɫɬɟɩɟɧɢ – ɫ ɥɟɝɤɢɦɢ ɮɪɚɤɰɢɹɦɢ, 
ɨɛɪɚɡɨɜɚɜɲɢɦɢɫɹ ɩɪɢ ɪɚɡɥɨɠɟɧɢɢ ɨɱɢɳɚɟɦɨɝɨ ɦɚɫɥɚ ɢ ɜɵɯɨɞɹɳɢɦɢ ɢɡ ɤɨɧɬɚɤɬɧɨɣ 
ɤɨɥɨɧɧɵ. Ɉɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɨɬɝɨɧɚ ɫɨɫɬɚɜɥɹɟɬ 0,5-1% ɦɚɫɫ. ɧɚ ɞɨɨɱɢɳɟɧɧɨɟ ɦɚɫɥɨ. 

Ɋɚɫɯɨɞɧɵɟ ɩɨɤɚɡɚɬɟɥɢ (ɧɚ 1 ɬ ɨɱɢɳɟɧɧɨɝɨ ɦɚɫɥɚ) 
ɉɚɪ ɜɨɞɹɧɨɣ, Ƚɤɚɥ   0,07-0,09 

ɗɥɟɤɬɪɨɷɧɟɪɝɢɹ, ɤȼɬ-ɱ  1,5-2,5 

ȼɨɞɚ ɨɛɨɪɨɬɧɚɹ, ɦ3   1,5-2,5 

Ƚɥɢɧɚ, ɤɝ    3-6       

Ʉ ɫɟɪɶɟɡɧɵɦ ɧɟɞɨɫɬɚɬɤɚɦ ɤɨɧɬɚɤɬɧɨɣ ɞɨɨɱɢɫɬɤɢ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɞɪɭɝɢɦɢ 
ɩɪɨɰɟɫɫɚɦɢ ɨɱɢɫɬɤɢ, ɢɫɩɨɥɶɡɭɟɦɵɦɢ ɜ ɦɚɫɥɹɧɨɦ ɩɪɨɢɡɜɨɞɫɬɜɟ, ɨɬɧɨɫɹɬɫɹ: 

 ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɛɪɚɡɭɸɳɟɝɨɫɹ ɨɬɪɚɛɨɬɚɧɧɨɝɨ ɚɞɫɨɪɛɟɧɬɚ ɫ ɜɵɫɨɤɢɦ 
ɫɨɞɟɪɠɚɧɢɟɦ ɦɚɫɥɚ (30-40%), ɩɪɟɞɫɬɚɜɥɹɸɳɟɟ ɫɭɳɟɫɬɜɟɧɧɭɸ ɷɤɨɥɨɝɢɱɟɫɤɭɸ 
ɨɩɚɫɧɨɫɬɶ; 

 ɪɚɡɥɨɠɟɧɢɟ ɱɚɫɬɢ ɠɟɥɚɬɟɥɶɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɨɱɢɳɚɟɦɨɝɨ ɫɵɪɶɹ ɩɪɢ ɜɵɫɨɤɨɣ 
ɬɟɦɩɟɪɚɬɭɪɟ ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɚɥɸɦɨɫɢɥɢɤɚɬɧɵɯ ɚɞɫɨɪɛɟɧɬɨɜ. 

ɂɡ-ɡɚ ɷɬɢɯ ɧɟɞɨɫɬɚɬɤɨɜ ɞɚɧɧɵɣ ɩɪɨɰɟɫɫ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɩɪɢɦɟɧɹɟɬɫɹ ɢ ɡɚɦɟɧɟɧ 
ɧɚ ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɣ – ɝɢɞɪɨɨɱɢɫɬɤɭ. 

 

2.24.3 Ʉɢɫɥɨɬɧɚɹ ɢ ɳɟɥɨɱɧɚɹ ɨɱɢɫɬɤɚ ɦɚɫɟɥ 

 

Ɉɱɢɫɬɤɭ ɦɚɫɥɹɧɵɯ ɮɪɚɤɰɢɣ ɪɚɫɬɜɨɪɨɦ ɳɟɥɨɱɢ ɩɪɢɦɟɧɹɸɬ ɞɥɹ ɭɞɚɥɟɧɢɹ 
ɤɢɫɥɨɪɨɞɫɨɞɟɪɠɚɳɢɯ (ɧɚɮɬɟɧɨɜɵɯ ɤɢɫɥɨɬ, ɮɟɧɨɥɨɜ) ɫɨɟɞɢɧɟɧɢɣ, ɚ ɬɚɤɠɟ ɞɥɹ 

ɧɟɣɬɪɚɥɢɡɚɰɢɢ ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ ɢ ɩɪɨɞɭɤɬɨɜ ɟɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫ ɭɝɥɟɜɨɞɨɪɨɞɚɦɢ 
(ɫɭɥɶɮɨɤɢɫɥɨɬ, ɷɮɢɪɨɜ ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ), ɨɫɬɚɸɳɢɯɫɹ ɩɨɫɥɟ ɫɟɪɧɨɤɢɫɥɨɬɧɨɣ ɨɱɢɫɬɤɢ. 

ȼɨɞɧɵɣ ɪɚɫɬɜɨɪ ɳɟɥɨɱɢ ɨɛɪɚɡɭɟɬ ɫ ɤɢɫɥɵɦɢ ɫɨɟɞɢɧɟɧɢɹɦɢ ɫɨɥɢ, ɪɚɫɬɜɨɪɢɦɵɟ ɜ 
ɜɨɞɟ. ɑɚɫɬɶ ɷɬɢɯ ɫɨɟɞɢɧɟɧɢɣ ɡɚɞɟɪɠɢɜɚɟɬɫɹ ɧɟɮɬɟɩɪɨɞɭɤɬɨɦ ɢ ɭɞɚɥɹɟɬɫɹ ɩɪɢ 
ɩɪɨɦɵɜɤɟ ɜɨɞɨɣ. ɓɟɥɨɱɧɵɟ ɫɨɥɢ ɧɚɮɬɟɧɨɜɵɯ ɤɢɫɥɨɬ, ɚ ɬɚɤɠɟ ɮɟɧɨɥɹɬɵ ɩɪɢ 
ɪɚɫɬɜɨɪɟɧɢɢ ɜ ɜɨɞɟ ɩɨɞɜɟɪɝɚɸɬɫɹ ɝɢɞɪɨɥɢɡɭ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɨɪɝɚɧɢɱɟɫɤɢɯ ɤɢɫɥɨɬ, ɮɟ-

ɧɨɥɨɜ ɢ ɳɟɥɨɱɢ. Ɍɚɤ ɤɚɤ ɤɢɫɥɨɬɵ ɢ ɮɟɧɨɥɵ ɯɨɪɨɲɨ ɪɚɫɬɜɨɪɹɸɬɫɹ ɜ ɨɱɢɳɟɧɧɨɦ 
ɩɪɨɞɭɤɬɟ, ɬɨ ɟɝɨ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɭɞɚɟɬɫɹ ɩɨɥɧɨɫɬɶɸ ɨɫɜɨɛɨɞɢɬɶ ɨɬ ɧɢɯ. ɋɬɟɩɟɧɶ 
ɝɢɞɪɨɥɢɡɚ ɳɟɥɨɱɧɵɯ ɫɨɥɟɣ ɧɚɮɬɟɧɨɜɵɯ ɤɢɫɥɨɬ ɢ ɮɟɧɨɥɹɬɨɜ ɡɚɜɢɫɢɬ ɨɬ ɤɨɧɰɟɧɬɪɚɰɢɢ 
ɳɟɥɨɱɢ ɢ ɬɟɦɩɟɪɚɬɭɪɵ: ɫ ɩɨɜɵɲɟɧɢɟɦ ɤɨɧɰɟɧɬɪɚɰɢɢ ɨɧɚ ɫɧɢɠɚɟɬɫɹ, ɫ ɩɨɜɵɲɟɧɢɟɦ 
ɬɟɦɩɟɪɚɬɭɪɵ – ɜɨɡɪɚɫɬɚɟɬ. ɉɪɢ ɨɱɢɫɬɤɟ ɦɚɫɥɹɧɵɯ ɞɢɫɬɢɥɥɹɬɨɜ ɩɨɥɶɡɭɸɬɫɹ ɫɥɚɛɵɦ 
ɪɚɫɬɜɨɪɨɦ ɟɞɤɨɝɨ ɧɚɬɪɚ (1-3%-ɧɵɦ) ɢ ɩɪɨɰɟɫɫ ɜɟɞɭɬ ɩɪɢ ɩɨɜɵɲɟɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɜɨ 
ɢɡɛɟɠɚɧɢɟ ɨɛɪɚɡɨɜɚɧɢɹ ɷɦɭɥɶɫɢɢ, ɪɚɡɪɭɲɟɧɢɟ ɤɨɬɨɪɨɣ ɜɟɫɶɦɚ ɡɚɬɪɭɞɧɢɬɟɥɶɧɨ. 
Ɉɛɪɚɡɨɜɚɧɢɸ ɷɦɭɥɶɫɢɢ ɫɩɨɫɨɛɫɬɜɭɸɬ ɫɨɥɢ ɧɚɮɬɟɧɨɜɵɯ ɤɢɫɥɨɬ ɢ ɫɭɥɶɮɨɤɢɫɥɨɬ. 
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢ ɨɛɪɚɛɨɬɤɟ ɦɚɫɥɹɧɵɯ ɮɪɚɤɰɢɣ ɪɚɫɬɜɨɪɨɦ ɟɞɤɨɝɨ ɧɚɬɪɚ 
ɢɡɜɥɟɤɚɸɬɫɹ ɧɚɮɬɟɧɨɜɵɟ ɤɢɫɥɨɬɵ ɢ ɮɟɧɨɥɵ. 

ɉɪɢɧɰɢɩɢɚɥɶɧɵɟ ɫɯɟɦɵ ɭɫɬɚɧɨɜɨɤ ɨɱɢɫɬɤɢ ɦɚɫɥɹɧɨɝɨ ɫɵɪɶɹ ɪɚɫɬɜɨɪɨɦ 
ɳɟɥɨɱɢ. Ɇɚɫɥɹɧɵɟ ɞɢɫɬɢɥɥɹɬɵ ɨɱɢɳɚɸɬ ɪɚɫɬɜɨɪɨɦ ɳɟɥɨɱɢ ɩɨɞ ɞɚɜɥɟɧɢɟɦ (ɪɢɫɭɧɨɤ 
2.84). 

 
Ɋɢɫɭɧɨɤ 2.84 – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɜɵɳɟɥɚɱɢɜɚɧɢɹ 

ɦɚɫɥɹɧɵɯ ɞɢɫɬɢɥɥɹɬɨɜ ɩɨɞ ɞɚɜɥɟɧɢɟɦ: 
1 – ɤɨɥɨɧɧɚ; 2 – ɬɟɩɥɨɨɛɦɟɧɧɢɤ; 3 – ɩɟɱɶ; 4, 6 – ɫɦɟɫɢɬɟɥɢ; 5, 7 – ɨɬɫɬɨɣɧɢɤɢ;  

8, 5 —ɯɨɥɨɞɢɥɶɧɢɤɢ; 10—13 – ɧɚɫɨɫɵ. 
I – ɧɟɨɱɢɳɟɧɧɨɣ ɦɚɫɥɨ; II – ɪɚɫɬɜɨɪ ɳɟɥɨɱɢ; III – ɜɵɳɟɥɨɱɟɧɧɨɟ ɦɚɫɥɨ;  

IV – ɳɟɥɨɱɧɵɟ ɨɬɯɨɞɵ; V —ɩɪɨɦɵɜɧɚɹ ɜɨɞɚ; VI – ɜɨɡɞɭɯ 

 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɨɱɢɫɬɤɚ ɦɚɫɥɹɧɵɯ ɞɢɫɬɢɥɥɹɬɨɜ ɳɟɥɨɱɶɸ ɩɪɢɦɟɧɹɟɬɫɹ 
ɤɪɚɣɧɟ ɪɟɞɤɨ, ɟɫɥɢ ɨɬɫɭɬɫɬɜɭɸɬ ɧɚ ɇɉɁ ɬɟɪɦɨɝɢɞɪɨɤɚɬɚɥɢɬɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ. 

Ɉɱɢɫɬɤɚ ɫɟɪɧɨɣ ɤɢɫɥɨɬɨɣ 

Ɉɱɢɫɬɤɭ ɦɚɫɥɹɧɵɯ ɮɪɚɤɰɢɣ ɫɟɪɧɨɣ ɤɢɫɥɨɬɨɣ ɩɪɨɜɨɞɹɬ ɞɥɹ ɭɞɚɥɟɧɢɹ ɢɡ ɧɢɯ 
ɧɟɩɪɟɞɟɥɶɧɵɯ, ɫɟɪɨ-, ɚɡɨɬɫɨɞɟɪɠɚɳɢɯ ɢ ɚɫɮɚɥɶɬɨ-ɫɦɨɥɢɫɬɵɯ ɫɨɟɞɢɧɟɧɢɣ, ɤɨɬɨɪɵɟ 
ɨɛɭɫɥɨɜɥɢɜɚɸɬ ɦɚɥɭɸ ɫɬɚɛɢɥɶɧɨɫɬɶ ɬɨɩɥɢɜ ɩɪɢ ɯɪɚɧɟɧɢɢ, ɧɟɫɬɚɛɢɥɶɧɨɫɬɶ ɰɜɟɬɚ ɢ 
ɭɯɭɞɲɚɸɬ ɧɟɤɨɬɨɪɵɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɫɜɨɣɫɬɜɚ. 

Ʉɢɫɥɵɟ ɷɮɢɪɵ ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ ɪɚɫɬɜɨɪɢɦɵ ɜ ɜɨɞɟ, ɩɪɢ ɧɟɣɬɪɚɥɢɡɚɰɢɢ ɨɛɪɚɡɭɸɬ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɫɨɥɢ. ɉɪɢ ɞɟɣɫɬɜɢɢ ɜɨɞɵ ɢ ɨɫɨɛɟɧɧɨ ɜɨɞɧɨɝɨ ɪɚɫɬɜɨɪɚ ɳɟɥɨɱɢ ɨɧɢ 
ɥɟɝɤɨ ɝɢɞɪɨɥɢɡɭɸɬɫɹ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɫɩɢɪɬɨɜ. 

ɋɟɪɧɚɹ ɤɢɫɥɨɬɚ ɤɚɤ ɪɟɚɝɟɧɬ ɧɚɯɨɞɢɬ ɩɪɢɦɟɧɟɧɢɟ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɵɯ ɢ ɛɟɥɵɯ ɦɚɫɟɥ, ɩɪɢ ɪɟɝɟɧɟɪɚɰɢɢ ɨɬɪɚɛɨɬɚɧɧɵɯ ɧɟɮɬɹɧɵɯ ɦɚɫɟɥ, ɚ 
ɬɚɤɠɟ ɞɥɹ ɨɱɢɫɬɤɢ ɩɚɪɚɮɢɧɨɜ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɜ ɩɢɳɟɜɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɢ ɩɪɢ 
ɩɪɨɢɡɜɨɞɫɬɜɟ ɛɟɥɤɨɜɵɯ ɜɟɳɟɫɬɜ. ɂɡ ɦɚɫɥɹɧɵɯ ɮɪɚɤɰɢɣ ɩɪɢ ɨɱɢɫɬɤɟ ɫɟɪɧɨɣ ɤɢɫɥɨɬɨɣ ɜ 
ɨɫɧɨɜɧɨɦ ɭɞɚɥɹɸɬɫɹ ɧɟɩɪɟɞɟɥɶɧɵɟ ɫɨɟɞɢɧɟɧɢɹ ɢ ɚɫɮɚɥɶɬɨ-ɫɦɨɥɢɫɬɵɟ ɜɟɳɟɫɬɜɚ. ȼɢɞ 
ɪɟɚɤɰɢɣ ɢ ɪɟɡɭɥɶɬɚɬɵ ɨɱɢɫɬɤɢ ɡɚɜɢɫɹɬ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ, ɞɥɢɬɟɥɶɧɨɫɬɢ ɤɨɧɬɚɤɬɢɪɨɜɚɧɢɹ, 
ɪɚɫɯɨɞɚ ɢ ɤɨɧɰɟɧɬɪɚɰɢɢ ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ, ɚ ɬɚɤɠɟ ɨɬ ɩɨɪɹɞɤɚ ɟɟ ɜɜɟɞɟɧɢɹ. 

Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɵɯ ɦɚɫɟɥ ɤɢɫɥɨɬɧɭɸ ɨɛɪɚɛɨɬɤɭ ɧɟɨɛɯɨɞɢɦɨ 
ɩɪɨɜɨɞɢɬɶ ɩɪɢ ɜɨɡɦɨɠɧɨ ɛɨɥɟɟ ɧɢɡɤɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ. Ɉɱɢɫɬɤɭ ɦɚɫɥɹɧɵɯ ɞɢɫɬɢɥɥɹɬɨɜ 
ɜɹɡɤɨɫɬɶɸ 18–25 ɦɦ2/ɫ ɩɪɢ 50 °ɋ ɩɪɨɜɨɞɹɬ ɩɪɢ 55–80 °ɋ, ɞɢɫɬɢɥɥɹɬɨɜ ɜɹɡɤɨɫɬɶɸ 3–5 

ɦɦ2/ɫ ɩɪɢ 50 °ɋ – ɩɪɢ 30–35 °ɋ. Ɉɫɬɚɬɨɱɧɵɟ ɩɪɨɞɭɤɬɵ (ɝɭɞɪɨɧɵ ɢ ɩɨɥɭɝɭɞɪɨɧɵ) 
ɨɱɢɳɚɸɬ ɫɟɪɧɨɣ ɤɢɫɥɨɬɨɣ ɩɪɢ 60–70 °ɋ. Ɉɞɧɚɤɨ ɜ ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹɯ ɩɪɢ ɨɱɢɫɬɤɟ 
ɩɨɥɭɝɭɞɪɨɧɨɜ ɜ ɭɫɥɨɜɢɹɯ ɬɚɤɢɯ ɜɵɫɨɤɢɯ ɬɟɦɩɟɪɚɬɭɪ ɤɚɱɟɫɬɜɨ ɨɱɢɳɟɧɧɨɝɨ ɦɚɫɥɚ 
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ɭɯɭɞɲɚɟɬɫɹ, ɩɨɷɬɨɦɭ ɬɟɦɩɟɪɚɬɭɪɭ ɨɱɢɫɬɤɢ ɩɪɢɯɨɞɢɬɫɹ ɩɨɧɢɠɚɬɶ. Ɉɩɬɢɦɚɥɶɧɭɸ ɬɟɦ-

ɩɟɪɚɬɭɪɭ ɨɱɢɫɬɤɢ ɤɚɠɞɨɣ ɮɪɚɤɰɢɢ ɜɵɛɢɪɚɸɬ ɧɚ ɨɫɧɨɜɚɧɢɢ ɨɩɵɬɧɵɯ ɞɚɧɧɵɯ. 
ɉɪɢ ɫɧɢɠɟɧɢɢ ɤɨɧɰɟɧɬɪɚɰɢɢ ɤɢɫɥɨɬɵ ɭɦɟɧɶɲɚɟɬɫɹ ɟɟ ɪɚɫɬɜɨɪɹɸɳɚɹ ɢ 

ɩɨɥɢɦɟɪɢɡɭɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ, ɩɪɢ ɩɨɜɵɲɟɧɢɢ ɟɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɭɜɟɥɢɱɢɜɚɟɬɫɹ 
ɨɛɪɚɡɨɜɚɧɢɟ ɫɭɥɶɮɨɤɢɫɥɨɬ, ɤɨɬɨɪɵɟ ɩɟɪɟɯɨɞɹɬ ɜ ɤɢɫɥɵɣ ɝɭɞɪɨɧ. Ɉɛɵɱɧɨ ɞɥɹ ɨɱɢɫɬɤɢ 
ɩɪɢɦɟɧɹɸɬ 92–96%-ɧɭɸ ɤɢɫɥɨɬɭ. Ɉɱɢɫɬɤɚ ɫɟɪɧɨɣ ɤɢɫɥɨɬɨɣ ɧɢɠɟ 75%-ɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ 
ɜɨɨɛɳɟ ɧɟ ɞɚɟɬ ɪɟɡɭɥɶɬɚɬɨɜ. Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɛɟɫɰɜɟɬɧɵɯ ɦɚɫɟɥ (ɦɟɞɢɰɢɧɫɤɢɯ, 
ɩɚɪɮɸɦɟɪɧɵɯ) ɩɪɢɦɟɧɹɸɬ ɞɵɦɹɳɭɸ ɫɟɪɧɭɸ ɤɢɫɥɨɬɭ. 

Ʉɢɫɥɵɣ ɝɭɞɪɨɧ ɫɨɞɟɪɠɢɬ ɨɬ 25 ɞɨ 65–70% H2S04 ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɫɥɨɜɢɣ 
ɨɱɢɫɬɤɢ ɢ ɤɚɱɟɫɬɜɚ ɨɛɪɚɛɚɬɵɜɚɟɦɨɝɨ ɞɢɫɬɢɥɥɹɬɚ. Ʉɢɫɥɵɟ ɝɭɞɪɨɧɵ, ɫɨɞɟɪɠɚɳɢɟ 60–
70% H2SO4, ɦɨɠɧɨ ɩɪɢɦɟɧɹɬɶ ɞɥɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɨɱɢɫɬɤɢ ɞɪɭɝɢɯ ɦɚɫɥɹɧɵɯ ɮɪɚɤɰɢɣ. 

ɋɬɟɩɟɧɶ ɭɞɚɥɟɧɢɹ ɢɡ ɦɚɫɥɚ ɚɫɮɚɥɶɬɨ-ɫɦɨɥɢɫɬɵɯ ɜɟɳɟɫɬɜ ɜɨɡɪɚɫɬɚɟɬ ɫ 
ɭɜɟɥɢɱɟɧɢɟɦ ɪɚɫɯɨɞɚ ɤɢɫɥɨɬɵ. Ɍɪɟɛɭɟɦɵɣ ɪɚɫɯɨɞ ɨɩɪɟɞɟɥɹɸɬ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ: ɞɥɹ 
ɨɱɢɫɬɤɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɵɯ ɞɢɫɬɢɥɥɹɬɨɜ ɨɧ ɫɨɫɬɚɜɥɹɟɬ 6–15% ɦɚɫ.; ɞɥɹ ɨɱɢɫɬɤɢ 
ɝɭɞɪɨɧɨɜ ɢ ɩɨɥɭɝɭɞɪɨɧɨɜ – 12–25% ɦɚɫɫ. Ɋɚɫɯɨɞ ɞɵɦɹɳɟɣ ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ ɞɥɹ 
ɩɨɥɭɱɟɧɢɹ ɛɟɫɰɜɟɬɧɵɯ ɦɚɫɟɥ ɫɨɫɬɚɜɥɹɟɬ 50–60% ɦɚɫɫ. ɧɚ ɢɫɯɨɞɧɵɣ ɞɢɫɬɢɥɥɹɬ. 

ɉɨɪɹɞɨɤ ɨɛɪɚɛɨɬɤɢ ɤɢɫɥɨɬɨɣ ɢɦɟɟɬ ɫɭɳɟɫɬɜɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɜ ɩɪɨɰɟɫɫɟ ɨɱɢɫɬɤɢ 
ɦɚɫɟɥ. Ⱦɟɣɫɬɜɢɟ ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɩɪɨɞɭɤɬɨɜ ɪɟɚɤɰɢɢ ɡɚɦɟɬɧɨ 
ɨɫɥɚɛɥɹɟɬɫɹ. Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɟɟ ɞɟɣɫɬɜɢɹ ɧɟɨɛɯɨɞɢɦɨ ɜɵɜɨɞɢɬɶ 
ɩɪɨɞɭɤɬɵ ɪɟɚɤɰɢɢ ɢ ɜɜɨɞɢɬɶ ɤɢɫɥɨɬɭ ɩɨɪɰɢɹɦɢ. Ʉɚɠɞɭɸ ɧɨɜɭɸ ɩɨɪɰɢɸ ɤɢɫɥɨɬɵ ɩɨɞɚɸɬ 
ɬɨɥɶɤɨ ɩɨɫɥɟ ɬɳɚɬɟɥɶɧɨɝɨ ɨɫɚɠɞɟɧɢɹ ɢ ɫɩɭɫɤɚ ɤɢɫɥɨɝɨ ɝɭɞɪɨɧɚ. 

ɉɪɢ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɦ ɩɟɪɟɦɟɲɢɜɚɧɢɢ ɜɨɡɦɨɠɧɨ ɪɚɫɬɜɨɪɟɧɢɟ ɧɟɤɨɬɨɪɵɯ 
ɤɨɦɩɨɧɟɧɬɨɜ ɤɢɫɥɨɝɨ ɝɭɞɪɨɧɚ ɜ ɦɚɫɥɟ, ɱɬɨ ɭɯɭɞɲɚɟɬ ɰɜɟɬ ɩɨɫɥɟɞɧɟɝɨ. Ɉɛɵɱɧɨ 
ɩɟɪɟɦɟɲɢɜɚɧɢɟ ɜɨɡɞɭɯɨɦ ɩɪɨɞɨɥɠɚɟɬɫɹ ɨɬ 30 ɞɨ 70 ɦɢɧ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɟɦɤɨɫɬɢ 
ɦɟɲɚɥɤɢ ɢ ɫɜɨɣɫɬɜ ɞɢɫɬɢɥɥɹɬɚ. 

ɋɟɪɧɚɹ ɤɢɫɥɨɬɚ ɜɡɚɢɦɨɞɟɣɫɬɜɭɟɬ ɫ ɫɨɫɬɚɜɧɵɦɢ ɱɚɫɬɹɦɢ ɞɢɫɬɢɥɥɹɬɨɜ ɧɟ ɬɨɥɶɤɨ 
ɩɪɢ ɩɟɪɟɦɟɲɢɜɚɧɢɢ, ɧɨ ɢ ɩɪɢ ɨɬɫɬɚɢɜɚɧɢɢ ɤɢɫɥɨɝɨ ɝɭɞɪɨɧɚ. Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɨɬɫɬɚɢɜɚɧɢɹ 
ɟɝɨ ɱɚɫɬɢɰ, ɧɚɯɨɞɹɳɢɯɫɹ ɩɨɫɥɟ ɩɟɪɟɦɟɲɢɜɚɧɢɹ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ ɜ ɦɚɫɥɟ, 
ɡɚɜɢɫɢɬ ɨɬ ɪɚɡɦɟɪɚ ɷɬɢɯ ɱɚɫɬɢɰ. Ɉɫɚɠɞɟɧɢɸ ɱɚɫɬɢɰ ɤɢɫɥɨɝɨ ɝɭɞɪɨɧɚ ɫɩɨɫɨɛɫɬɜɭɸɬ 
ɨɫɚɞɢɬɟɥɢ (6–9%-ɧɵɣ ɪɚɫɬɜɨɪ ɟɞɤɨɝɨ ɧɚɬɪɚ, ɪɚɫɬɜɨɪ ɠɢɞɤɨɝɨ ɫɬɟɤɥɚ ɢ ɞɪ.); ɢɯ 
ɞɨɛɚɜɥɹɸɬ ɩɨ ɨɤɨɧɱɚɧɢɢ ɩɟɪɟɦɟɲɢɜɚɧɢɹ ɦɚɫɥɚ ɫ ɤɢɫɥɨɬɨɣ. Ɉɬɫɬɚɢɜɚɧɢɟ ɤɢɫɥɨɝɨ 
ɝɭɞɪɨɧɚ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɨɫɚɞɢɬɟɥɟɣ ɞɥɹ ɞɢɫɬɢɥɥɹɬɧɵɯ ɦɚɫɟɥ ɩɪɨɞɨɥɠɚɟɬɫɹ ɨɬ 2 ɞɨ 
8 ɱ, ɩɨɫɥɟ ɱɟɝɨ ɤɢɫɥɵɣ ɝɭɞɪɨɧ ɭɞɚɥɹɸɬ ɢɡ ɦɟɲɚɥɤɢ; ɩɪɢ ɨɱɢɫɬɤɟ ɜɹɡɤɢɯ ɨɫɬɚɬɨɱɧɵɯ 
ɦɚɫɟɥ ɨɬɫɬɚɢɜɚɧɢɟ ɛɨɥɟɟ ɞɥɢɬɟɥɶɧɨ – ɞɨ 20 ɱ. 

ɉɪɢɧɰɢɩɢɚɥɶɧɵɟ ɫɯɟɦɵ ɭɫɬɚɧɨɜɨɤ ɨɱɢɫɬɤɢ ɦɚɫɥɹɧɨɝɨ ɫɵɪɶɹ ɫɟɪɧɨɣ 
ɤɢɫɥɨɬɨɣ. 

Ɉɱɢɫɬɤɚ ɦɚɫɥɹɧɨɝɨ ɫɵɪɶɹ ɫɟɪɧɨɣ ɤɢɫɥɨɬɨɣ ɜ ɦɟɲɚɥɤɟ. Ɉɫɧɨɜɧɵɦ ɚɩɩɚɪɚɬɨɦ 
ɞɥɹ ɫɟɪɧɨɤɢɫɥɨɬɧɨɣ ɨɱɢɫɬɤɢ ɹɜɥɹɟɬɫɹ ɜɟɪɬɢɤɚɥɶɧɚɹ ɰɢɥɢɧɞɪɢɱɟɫɤɚɹ ɦɟɲɚɥɤɚ ɫ 
ɤɨɧɢɱɟɫɤɢɦ ɞɧɨɦ, ɫɧɚɛɠɟɧɧɵɦ ɝɨɪɥɨɜɢɧɨɣ ɫ ɡɚɞɜɢɠɤɨɣ ɞɥɹ ɜɵɩɭɫɤɚ ɤɢɫɥɨɝɨ ɝɭɞɪɨɧɚ 
(ɪɢɫɭɧɨɤ 2.85). 

Ɇɟɲɚɥɤɚ ɫɧɚɛɠɟɧɚ ɤɪɵɲɤɨɣ ɫ ɬɪɭɛɨɣ ɞɥɹ ɨɬɜɨɞɚ ɫɟɪɧɢɫɬɨɝɨ ɝɚɡɚ, 
ɨɛɪɚɡɭɸɳɟɝɨɫɹ ɜ ɩɪɨɰɟɫɫɟ ɨɱɢɫɬɤɢ, ɢ ɫɦɨɬɪɨɜɵɦ ɥɸɤɨɦ ɞɥɹ ɨɬɛɨɪɚ ɩɪɨɛ ɦɚɫɥɚ. 
Ʉɨɪɩɭɫ ɦɟɲɚɥɤɢ ɩɨɤɪɵɬ ɢɡɨɥɹɰɢɟɣ. ɉɨɞ ɤɨɧɭɫɨɦ ɦɟɲɚɥɤɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɤɨɜɲ ɫ 
ɠɟɥɟɡɧɵɦ ɠɟɥɨɛɨɦ, ɜ ɤɨɬɨɪɵɣ ɞɥɹ ɪɚɡɛɚɜɥɟɧɢɹ ɤɢɫɥɨɝɨ ɝɭɞɪɨɧɚ ɩɨɞɚɸɬ ɝɨɪɹɱɢɣ 
ɦɚɡɭɬ. ɂɡ ɤɨɜɲɚ ɫɦɟɫɶ ɨɬɤɚɱɢɜɚɸɬ ɧɚ ɪɟɝɟɧɟɪɚɰɢɸ. 
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Ɋɢɫɭɧɨɤ 2.85 – ɋɯɟɦɚ ɫɟɪɧɨɤɢɫɥɨɬɧɨɣ ɦɟɲɚɥɤɢ: 

I – ɦɚɫɥɹɧɨɟ ɫɵɪɶɟ; II – ɤɢɫɥɨɬɚ; III – ɤɢɫɥɨɟ ɦɚɫɥɨ; IV – ɤɢɫɥɵɣ ɝɭɞɪɨɧ ɫ ɦɚɡɭɬɨɦ;  
V – ɦɚɡɭɬ 

 

Ɉɱɢɫɬɤɚ ɦɚɫɥɹɧɨɝɨ ɫɵɪɶɹ ɜ ɤɢɫɥɨɬɧɨɣ ɦɟɲɚɥɤɟ ɩɪɨɬɟɤɚɟɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. 
Ɉɱɢɳɚɟɦɨɟ ɫɵɪɶɟ ɡɚɤɚɱɢɜɚɸɬ ɜ ɦɟɲɚɥɤɭ ɱɟɪɟɡ ɬɟɩɥɨɨɛɦɟɧɧɢɤ ɢ ɩɟɪɟɦɟɲɢɜɚɸɬ ɟɝɨ 
ɫɬɪɭɟɣ ɜɨɡɞɭɯɚ. ɉɪɢ ɷɬɨɦ ɜ ɦɚɫɥɨ ɩɨɞɚɸɬ ɩɟɪɜɭɸ ɩɨɪɰɢɸ ɤɢɫɥɨɬɵ ɞɥɹ ɩɨɞɫɭɲɤɢ. 
ɉɟɪɟɦɟɲɢɜɚɧɢɟ ɜɟɞɭɬ ɜ ɬɟɱɟɧɢɟ 0,5–1 ɱ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɟɦɤɨɫɬɢ ɦɟɲɚɥɤɢ. ɉɨ 
ɨɤɨɧɱɚɧɢɢ ɩɟɪɟɦɟɲɢɜɚɧɢɹ ɨɛɪɚɡɨɜɚɜɲɢɣɫɹ ɤɢɫɥɵɣ ɝɭɞɪɨɧ ɨɬɫɬɚɢɜɚɸɬ ɜ ɬɟɱɟɧɢɟ 1,5–2 

ɱ ɢ ɜɵɜɨɞɹɬ ɟɝɨ ɢɡ ɦɟɲɚɥɤɢ. Ɂɚɬɟɦ ɜ ɦɟɲɚɥɤɭ ɩɪɢ ɛɭɪɧɨɦ ɩɟɪɟɦɟɲɢɜɚɧɢɢ ɜɨɡɞɭɯɨɦ 
(50 – 70 ɦɢɧ) ɡɚɥɢɜɚɸɬ ɫɥɟɞɭɸɳɭɸ ɩɨɪɰɢɸ ɤɢɫɥɨɬɵ. Ɂɚ 10–15 ɦɢɧ ɞɨ ɨɤɨɧɱɚɧɢɹ 
ɩɟɪɟɦɟɲɢɜɚɧɢɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɟɝɨ ɫɧɢɠɚɸɬ ɢ ɜ ɦɟɲɚɥɤɭ ɩɨɞɚɸɬ ɪɚɫɬɜɨɪ ɨɫɚɞɢɬɟɥɹ. 
ɉɨɫɥɟ ɷɬɨɝɨ, ɩɪɟɤɪɚɬɢɜ ɩɟɪɟɦɟɲɢɜɚɧɢɟ, ɤɢɫɥɨɦɭ ɝɭɞɪɨɧɭ ɞɚɸɬ ɨɬɫɬɨɹɬɶɫɹ ɜ ɬɟɱɟɧɢɟ 
ɧɟɫɤɨɥɶɤɢɯ ɱɚɫɨɜ, ɚ ɡɚɬɟɦ ɟɝɨ ɫɩɭɫɤɚɸɬ. Ʉɢɫɥɨɟ ɦɚɫɥɨ ɨɬɫɬɚɢɜɚɸɬ ɜ ɦɟɲɚɥɤɟ ɟɳɟ 6–8 

ɱ, ɚ ɡɚɬɟɦ ɩɟɪɟɜɨɞɹɬ ɜ ɨɬɫɬɨɣɧɢɤɢ ɫ ɨɛɨɝɪɟɜɚɬɟɥɶɧɵɦɢ ɡɦɟɟɜɢɤɚɦɢ. ȼ ɧɢɯ ɦɚɫɥɨ 
ɨɬɫɬɚɢɜɚɟɬɫɹ ɨɬ 8 ɞɨ 24 ɱ ɢ ɩɨɫɬɭɩɚɟɬ ɧɚ ɳɟɥɨɱɧɭɸ ɢɥɢ ɤɨɧɬɚɤɬɧɭɸ ɨɱɢɫɬɤɭ. ɉɪɢ 
ɩɨɪɰɢɨɧɧɨɣ ɨɱɢɫɬɤɟ ɦɚɫɥɚ ɤɢɫɥɨɬɨɣ ɩɨɫɥɟ ɜɜɟɞɟɧɢɹ ɤɚɠɞɨɣ ɧɨɜɨɣ ɩɨɪɰɢɢ ɫɨɞɟɪɠɢɦɨɟ 
ɦɟɲɚɥɤɢ ɩɟɪɟɦɟɲɢɜɚɸɬ, ɩɨɫɥɟ ɱɟɝɨ ɫɥɟɞɭɸɬ ɨɬɫɬɚɢɜɚɧɢɟ ɢ ɫɩɭɫɤ ɤɢɫɥɨɝɨ ɝɭɞɪɨɧɚ. 

Ɉɱɢɫɬɤɚ ɦɚɫɥɹɧɨɝɨ ɫɵɪɶɹ ɫɟɪɧɵɦ ɚɧɝɢɞɪɢɞɨɦ. Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ 
ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɵɯ ɛɟɥɵɯ ɦɚɫɟɥ ɧɚɮɬɟɧɨɜɨɝɨ ɤɨɦɩɪɟɫɫɨɪɧɨɝɨ ɦɚɫɥɚ, ɚ ɬɚɤɠɟ 
ɩɚɪɚɮɢɧɚ ɞɥɹ ɩɢɳɟɜɨɣ ɢ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɩɪɨɜɨɞɹɬ ɨɱɢɫɬɤɭ ɫɵɪɶɹ ɨɥɟɭɦɨɦ. ɉɪɢ 
ɩɨɥɭɱɟɧɢɢ ɛɟɥɵɯ ɦɚɫɟɥ ɫɭɥɶɮɢɪɭɸɳɢɣ ɚɝɟɧɬ – ɫɟɪɧɵɣ ɚɧɝɢɞɪɢɞ – ɥɢɛɨ ɪɚɫɬɜɨɪɟɧ ɜ 
ɫɟɪɧɨɣ ɤɢɫɥɨɬɟ (ɨɱɢɫɬɤɚ ɨɥɟɭɦɨɦ), ɥɢɛɨ ɫɦɟɲɚɧ ɫ ɝɚɡɨɦ-ɧɨɫɢɬɟɥɟɦ (ɨɱɢɫɬɤɚ ɝɚɡɨɦ). 
Ɉɱɢɫɬɤɚ ɝɚɡɨɦ ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɟ ɩɪɟɢɦɭɳɟɫɬɜɚ ɩɟɪɟɞ ɨɱɢɫɬɤɨɣ ɨɥɟɭɦɨɦ: ɭɦɟɧɶɲɟɧɢɟ 
ɤɨɥɢɱɟɫɬɜɚ ɤɢɫɥɨɝɨ ɝɭɞɪɨɧɚ, ɭɜɟɥɢɱɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɦɚɫɥɨɪɚɫɬɜɨɪɢɦɵɯ ɫɭɥɶɮɨɧɚɬɨɜ, 
ɤɨɬɨɪɵɟ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ ɤɚɱɟɫɬɜɟ ɦɨɸɳɢɯ ɩɪɢɫɚɞɨɤ ɢ ɢɧɝɢɛɢɬɨɪɨɜ ɤɨɪɪɨɡɢɢ. 
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ɇɚ ɭɫɬɚɧɨɜɤɟ ɧɟɩɪɟɪɵɜɧɨɝɨ ɞɟɣɫɬɜɢɹ (ɪɢɫɭɧɨɤ 2.86) ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɛɟɥɨɝɨ ɦɚɫɥɚ 
ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɟɪɧɨɝɨ ɚɧɝɢɞɪɢɞɚ ɫɵɪɶɟ ɞɨ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɪɟɚɤɬɨɪ 2 ɫɦɟɲɢɜɚɟɬɫɹ ɫ 
ɰɢɪɤɭɥɢɪɭɸɳɢɦ ɤɢɫɥɵɦ ɦɚɫɥɨɦ. Ɉɱɢɳɚɟɦɨɟ ɦɚɫɥɨ ɢ ɝɚɡ-ɧɨɫɢɬɟɥɶ ɫɟɪɧɨɝɨ ɚɧɝɢɞɪɢɞɚ 
ɜɜɨɞɹɬɫɹ ɜ ɜɟɪɯɧɸɸ ɱɚɫɬɶ ɪɟɚɤɬɨɪɚ. Ɂɚɬɟɦ ɫɦɟɫɶ ɩɨɫɬɭɩɚɟɬ ɜ ɫɟɩɚɪɚɬɨɪ ɧɟɩɪɟɪɵɜɧɨɝɨ 
ɞɟɣɫɬɜɢɹ 3. Ʉɢɫɥɨɟ ɦɚɫɥɨ ɫɧɢɡɭ ɫɟɩɚɪɚɬɨɪɚ 3 ɧɚɩɪɚɜɥɹɟɬɫɹ ɱɟɪɟɡ ɨɬɫɬɨɣɧɢɤ 1 ɜ 
ɫɢɫɬɟɦɭ ɧɟɣɬɪɚɥɢɡɚɰɢɢ. ɉɨ ɜɵɯɨɞɟ ɢɡ ɫɟɩɚɪɚɬɨɪɚ 3 ɝɚɡ-ɧɨɫɢɬɟɥɶ ɧɚɝɧɟɬɚɟɬɫɹ 
ɝɚɡɨɞɭɜɤɨɣ 4 ɱɟɪɟɡ ɯɨɥɨɞɢɥɶɧɢɤ 5 ɜ ɢɫɩɚɪɢɬɟɥɶ 6, ɝɞɟ ɨɧ ɜɧɨɜɶ ɧɚɫɵɳɚɟɬɫɹ ɫɟɪɧɵɦ 
ɚɧɝɢɞɪɢɞɨɦ ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ 35°ɋ. 

 

 
Ɋɢɫɭɧɨɤ 2.86 – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɧɟɩɪɟɪɵɜɧɨɝɨ ɞɟɣɫɬɜɢɹ ɞɥɹ ɨɱɢɫɬɤɢ 

ɫɵɪɶɹ ɫɟɪɧɵɦ ɚɧɝɢɞɪɢɞɨɦ: 
1 – ɨɬɫɬɨɣɧɢɤ; 2 – ɪɟɚɤɬɨɪ; 3 – ɫɟɩɚɪɚɬɨɪ; 4 – ɝɚɡɨɞɭɜɤɚ; 5 – ɯɨɥɨɞɢɥɶɧɢɤ; 6 – 

ɢɫɩɚɪɢɬɟɥɶ ɫɟɪɧɨɝɨ ɚɧɝɢɞɪɢɞɚ. 
I – ɫɵɪɶɟ; II – ɠɢɞɤɢɣ SO3; III – ɤɢɫɥɨɟ ɦɚɫɥɨ; IV – ɤɢɫɥɵɣ ɝɭɞɪɨɧ; V – ɥɢɧɢɹ ɫɜɹɡɢ ɫ 

ɤɢɫɥɨɬɧɵɦ ɫɤɪɭɛɛɟɪɨɦ ɞɵɯɚɬɟɥɶɧɨɣ ɫɢɫɬɟɦɵ 

 

Ɉɱɢɫɬɤɚ ɦɚɫɥɹɧɨɝɨ ɫɵɪɶɹ ɢ ɩɚɪɚɮɢɧɨɜ ɜ ɷɥɟɤɬɪɢɱɟɫɤɨɦ ɩɨɥɟ. ȼ 
ɩɪɨɦɵɲɥɟɧɧɨɣ ɩɪɚɤɬɢɤɟ ɧɚɯɨɞɢɬ ɩɪɢɦɟɧɟɧɢɟ ɩɪɨɰɟɫɫ ɤɢɫɥɨɬɧɨ-ɳɟɥɨɱɧɨɣ ɨɱɢɫɬɤɢ ɫ 
ɪɚɡɞɟɥɟɧɢɟɦ ɮɚɡ ɜ ɷɥɟɤɬɪɢɱɟɫɤɨɦ ɩɨɥɟ. ɇɚ ɭɫɬɚɧɨɜɤɟ ɤɢɫɥɨɬɧɨ-ɳɟɥɨɱɧɨɣ ɨɱɢɫɬɤɢ 
(ɪɢɫɭɧɨɤ 2.87) ɫɵɪɶɟ ɧɚɫɨɫɨɦ 12 ɱɟɪɟɡ ɯɨɥɨɞɢɥɶɧɢɤ 1 ɩɨɞɚɟɬɫɹ ɤ ɫɦɟɫɢɬɟɥɶɧɨɦɭ 
ɧɚɫɨɫɭ 13, ɤɭɞɚ ɩɨɫɬɭɩɚɟɬ ɬɚɤɠɟ 96–98%-ɧɚɹ ɫɟɪɧɚɹ ɤɢɫɥɨɬɚ. ɋɦɟɫɶ ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ 
ɪɟɚɤɬɨɪ-ɦɟɲɚɥɤɭ 2, ɝɞɟ ɜɵɞɟɪɠɢɜɚɟɬɫɹ ɞɥɹ ɡɚɜɟɪɲɟɧɢɹ ɪɟɚɤɰɢɢ 8–10 ɦɢɧ, ɚ ɡɚɬɟɦ ɩɨɞ 
ɧɚɩɨɪɨɦ ɨɤɨɥɨ 0,3 Ɇɩɚ – ɜ ɷɥɟɤɬɪɨɪɚɡɞɟɥɢɬɟɥɶ 3 ɞɥɹ ɨɬɞɟɥɟɧɢɹ ɤɢɫɥɨɝɨ ɝɭɞɪɨɧɚ. 
Ʉɢɫɥɨɟ ɦɚɫɥɨ ɫ ɜɟɪɯɚ ɷɥɟɤɬɪɨɪɚɡɞɟɥɢɬɟɥɹ ɩɨɫɬɭɩɚɟɬ ɜ ɫɦɟɫɢɬɟɥɶ 4; ɫɸɞɚ ɠɟ ɩɨɞɚɟɬɫɹ 
ɪɚɫɬɜɨɪ ɳɟɥɨɱɢ ɞɥɹ ɧɟɣɬɪɚɥɢɡɚɰɢɢ ɩɪɨɞɭɤɬɨɜ ɪɟɚɤɰɢɢ ɢ ɨɫɬɚɬɤɚ ɫɜɨɛɨɞɧɨɣ ɫɟɪɧɨɣ 
ɤɢɫɥɨɬɵ. ɋ ɧɢɡɚ ɷɥɟɤɬɪɨɪɚɡɞɟɥɢɬɟɥɹ ɭɯɨɞɢɬ ɤɢɫɥɵɣ ɝɭɞɪɨɧ. ɋɦɟɫɶ ɦɚɫɥɚ ɫ ɪɚɫɬɜɨɪɨɦ 
ɳɟɥɨɱɢ ɪɚɡɞɟɥɹɟɬɫɹ ɜ ɨɬɫɬɨɣɧɢɤɟ 5, ɫ ɧɢɡɚ ɤɨɬɨɪɨɝɨ ɨɬɜɨɞɹɬɫɹ ɳɟɥɨɱɧɵɟ ɨɬɯɨɞɵ. 
Ɂɚɳɟɥɨɱɟɧɧɨɟ ɢ ɩɪɨɦɵɬɨɟ ɩɨɞɳɟɥɨɱɟɧɧɨɣ ɜɨɞɨɣ ɜ ɫɦɟɫɢɬɟɥɟ 6 ɦɚɫɥɨ ɩɨɫɬɭɩɚɟɬ ɜ 
ɨɬɫɬɨɣɧɢɤ 7. ɋ ɜɟɪɯɚ ɷɬɨɝɨ ɨɬɫɬɨɣɧɢɤɚ ɡɚɳɟɥɨɱɟɧɧɨɟ ɦɚɫɥɨ ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɫɦɟɫɢɬɟɥɶ 
8, ɝɞɟ ɩɪɨɦɵɜɚɟɬɫɹ ɨɱɢɳɟɧɧɨɣ ɜɨɞɨɣ, ɢ ɡɚɬɟɦ ɩɨɫɬɭɩɚɟɬ ɜ ɨɬɫɬɨɣɧɢɤ 9. ɉɨɫɥɟ 
ɨɬɫɬɚɢɜɚɧɢɹ ɜ ɨɬɫɬɨɣɧɢɤɟ 9 ɦɚɫɥɨ ɫɦɟɲɢɜɚɟɬɫɹ ɟɳɟ ɫ ɨɞɧɨɣ ɩɨɪɰɢɟɣ ɜɨɞɵ ɜ 
ɫɦɟɫɢɬɟɥɟ 10. ȼɨɞɚ ɨɬɞɟɥɹɟɬɫɹ ɨɬ ɦɚɫɥɚ ɩɪɚɤɬɢɱɟɫɤɢ ɩɨɥɧɨɫɬɶɸ ɢ ɞɪɟɧɢɪɭɟɬɫɹ ɜ 
ɷɥɟɤɬɪɨɪɚɡɞɟɥɢɬɟɥɟ 11. ɋ ɜɟɪɯɚ ɷɥɟɤɬɪɨɪɚɡɞɟɥɢɬɟɥɹ ɭɯɨɞɢɬ ɨɱɢɳɟɧɧɨɟ ɦɚɫɥɨ IX. 
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Ɋɢɫɭɧɨɤ 2.87 – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɫɟɪɧɨɤɢɫɥɨɬɧɨɣ ɨɱɢɫɬɢ ɫ 

ɩɪɢɦɟɧɟɧɢɟɦ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɨɥɹ: 
1 – ɯɨɥɨɞɢɥɶɧɢɤ, 2 – ɪɟɚɤɬɨɪ-ɦɟɲɚɥɤɚ; 3, 11 – ɷɥɟɤɬɪɨɪɚɡɞɟɥɢɬɟɥɢ;  

4, 6, 8, 10 – ɫɦɟɫɢɬɟɥɢ; 5, 7, 9 – ɨɬɫɬɨɣɧɢɤɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɳɟɥɨɱɢ, ɩɨɞɳɟɥɨɱɟɧɧɨɣ 
ɜɨɞɵ ɢ ɜɨɞɵ; 12 – ɫɵɪɶɟɜɨɣ ɧɚɫɨɫ; 13 – ɫɦɟɫɢɬɟɥɶɧɵɣ ɧɚɫɨɫ. 

I – ɫɵɪɶɟ; II – ɫɟɪɧɚɹ ɤɢɫɥɨɬɚ; III – ɪɚɫɬɜɨɪ ɳɟɥɨɱɢ; IV – ɩɨɞɳɟɥɨɱɟɧɧɚɹ ɜɨɞɚ; V – ɜɨɞɚ; 
VI – ɤɢɫɥɵɣ ɝɭɞɪɨɧ; VII – ɳɟɥɨɱɧɵɟ ɨɬɯɨɞɵ; VIII – ɨɬɪɚɛɨɬɚɧɧɚɹ ɩɨɞɳɟɥɨɱɟɧɧɚɹ ɜɨɞɚ; 

IX – ɨɱɢɳɟɧɧɨɟ ɦɚɫɥɨ 

 

ɇɢɠɟ ɩɪɢɜɟɞɟɧɵ ɭɫɥɨɜɢɹ ɨɱɢɫɬɤɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ ɞɢɫɬɢɥɥɹɬɚ (I) ɢ 
ɥɟɝɤɨɩɥɚɜɤɨɝɨ ɩɚɪɚɮɢɧɚ-ɫɵɪɰɚ (II) ɫɟɪɧɨɣ ɤɢɫɥɨɬɨɣ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 
ɷɥɟɤɬɪɨɪɚɡɞɟɥɢɬɟɥɟɣ. 
        I   II 

Ɍɟɦɩɟɪɚɬɭɪɚ ɫɵɪɶɹ, °ɋ         30–35    50–60 

Ɋɚɫɯɨɞ ɤɢɫɥɨɬɵ, % ɦɚɫɫ.       8–9   4 

Ʉɨɧɰɟɧɬɪɚɰɢɹ ɤɢɫɥɨɬɵ, ɦɚɫɫ.        96–98   96–98 

ɇɚɩɪɹɠɟɧɢɟ ɜ ɷɥɟɤɬɪɨɪɚɡɞɟɥɢɬɟɥɟ, ɤȼ         

ɤɢɫɥɨɬɧɨɦ           15–18   10–19 

ɜɨɞɧɨɦ          15–17   15–25 

Ɋɚɫɯɨɞ ɳɟɥɨɱɢ ɧɚ ɧɟɣɬɪɚɥɢɡɚɰɢɸ 

(ɜ ɩɟɪɟɫɱɟɬɟ ɧɚ ɫɭɯɭɸ), % ɦɚɫɫ.   0,6   0,3 

Ʉɨɧɰɟɧɬɪɚɰɢɹ ɪɚɫɬɜɨɪɚ ɳɟɥɨɱɢ, % ɦɚɫɫ.  4–5   3–5 

ȼɵɯɨɞ ɨɱɢɳɟɧɧɨɝɨ ɩɪɨɞɭɤɬɚ, % ɦɚɫɫ.    90   98  

 

2.25 ɗɧɟɪɝɨɫɧɚɛɠɟɧɢɟ ɇɉɁ 

 

2.25.1 Ɍɟɩɥɨɫɧɚɛɠɟɧɢɟ (ɤɨɬɟɥɶɧɚɹ) 
 

Ʉɨɬɟɥɶɧɚɹ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɚɪɨɦ ɢɥɢ ɝɨɪɹɱɟɣ ɜɨɞɨɣ ɨɛɴɟɤɬɨɜ 
ɩɪɟɞɩɪɢɹɬɢɹ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɚɡɧɚɱɟɧɢɹ ɪɚɡɥɢɱɚɸɬ ɫɥɟɞɭɸɳɢɟ ɤɨɬɟɥɶɧɵɟ 
ɭɫɬɚɧɨɜɤɢ: ɨɬɨɩɢɬɟɥɶɧɵɟ – ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɬɟɩɥɨɦ ɫɢɫɬɟɦ ɨɬɨɩɥɟɧɢɹ, ɜɟɧɬɢɥɹɰɢɢ ɢ 
ɝɨɪɹɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɨɬɨɩɢɬɟɥɶɧɨ-ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ – ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɬɟɩɥɨɦ 
ɫɢɫɬɟɦ ɨɬɨɩɥɟɧɢɹ, ɜɟɧɬɢɥɹɰɢɢ, ɝɨɪɹɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 
ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ – ɞɥɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ. 

Ɉɬɨɩɢɬɟɥɶɧɚɹ ɤɨɬɟɥɶɧɚɹ ɭɫɬɚɧɨɜɤɚ 

ȼɨɡɞɭɯ, ɧɟɨɛɯɨɞɢɦɵɣ ɞɥɹ ɝɨɪɟɧɢɹ, ɩɨɞɚɟɬɫɹ ɜ ɬɨɩɤɭ ɞɭɬɶɟɜɵɦɢ ɜɟɧɬɢɥɹɬɨɪɚɦɢ. 
Ⱦɵɦɨɜɵɟ ɝɚɡɵ ɭɞɚɥɹɸɬɫɹ ɢɡ ɤɨɬɥɚ ɜ ɚɬɦɨɫɮɟɪɭ ɡɚ ɫɱɟɬ ɟɫɬɟɫɬɜɟɧɧɨɣ ɬɹɝɢ ɱɟɪɟɡ ɬɪɭɛɭ. 
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ɇɚ ɩɟɪɟɤɪɵɬɢɢ ɤɨɬɟɥɶɧɨɝɨ ɡɞɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧ ɞɟɚɷɪɚɬɨɪ. ȼɨɞɚ, ɧɚɝɪɟɬɚɹ ɜ ɤɨɬɥɟ, 
ɩɨɞɚɟɬɫɹ ɩɨɬɪɟɛɢɬɟɥɸ, ɝɞɟ ɨɬɞɚɟɬ ɱɚɫɬɶ ɬɟɩɥɚ ɢ ɫ ɩɨɧɢɠɟɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɫɧɨɜɚ 
ɜɨɡɜɪɚɳɚɟɬɫɹ ɜ ɤɨɬɟɥ ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɝɨ ɩɨɞɨɝɪɟɜɚ. ɋɯɟɦɚ ɤɨɬɟɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ ɫ 
ɜɨɞɨɝɪɟɣɧɵɦɢ ɤɨɬɥɚɦɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.88. 

 
Ɋɢɫɭɧɨɤ 2.88 – ɋɯɟɦɚ ɤɨɬɟɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ ɫ ɜɨɞɨɝɪɟɣɧɵɦɢ ɤɨɬɥɚɦɢ: 

1 – ɞɵɦɨɜɚɹ ɬɪɭɛɚ,2 – ɤɨɬɟɥ, 3 – ɞɟɚɷɪɚɬɨɪ, 4 – ɩɢɬɚɬɟɥɶɧɵɣ ɧɚɫɨɫ, 5 – ɞɭɬɶɟɜɵɟ 
ɜɟɧɬɢɥɹɬɨɪɵ, 6 – ɝɨɪɟɥɤɢ 

 

ɉɪɨɞɭɤɰɢɟɣ ɨɬɨɩɢɬɟɥɶɧɨɣ ɤɨɬɟɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ ɹɜɥɹɟɬɫɹ ɝɨɪɹɱɚɹ ɜɨɞɚ. 
ɉɚɪɨɜɚɹ ɤɨɬɟɥɶɧɚɹ ɭɫɬɚɧɨɜɤɚ 

ɀɢɞɤɨɟ ɢ ɝɚɡɨɨɛɪɚɡɧɨɟ ɤɨɬɟɥɶɧɨɟ ɬɨɩɥɢɜɨ ɫɦɟɲɢɜɚɸɬɫɹ ɜ ɝɨɪɟɥɤɟ ɫ ɜɨɡɞɭɯɨɦ ɢɡ 
ɜɨɡɞɭɯɨɩɨɞɨɝɪɟɜɚɬɟɥɹ ɢ ɫɝɨɪɚɸɬ ɜ ɬɨɩɤɟ. 

ȼɨɡɞɭɯ, ɧɟɨɛɯɨɞɢɦɵɣ ɞɥɹ ɝɨɪɟɧɢɹ ɬɨɩɥɢɜɚ, ɡɚɛɢɪɚɟɬɫɹ ɜɟɧɬɢɥɹɬɨɪɨɦ ɢɡ ɜɟɪɯɧɟɣ 
ɡɨɧɵ ɩɨɦɟɳɟɧɢɹ ɤɨɬɟɥɶɧɨɣ, ɩɨɞɚɟɬɫɹ ɜ ɜɨɡɞɭɯɨɩɨɞɨɝɪɟɜɚɬɟɥɶ ɞɥɹ ɩɨɞɨɝɪɟɜɚ ɡɚ ɫɱɟɬ 

ɞɵɦɨɜɵɯ ɝɚɡɨɜ. Ɍɟɩɥɨ, ɜɵɞɟɥɢɜɲɟɟɫɹ ɩɪɢ ɫɝɨɪɚɧɢɢ ɬɨɩɥɢɜɚ, ɩɟɪɟɞɚɟɬɫɹ ɜɨɞɟ ɱɟɪɟɡ 
ɩɨɜɟɪɯɧɨɫɬɶ ɧɚɝɪɟɜɚ ɤɨɬɥɚ ɢɡɥɭɱɟɧɢɟɦ ɜ ɬɨɩɤɟ ɢ ɤɨɧɜɟɤɰɢɟɣ ɨɬ ɧɚɝɪɟɬɵɯ ɝɚɡɨɨɛɪɚɡɧɵɯ 
ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ ɜ ɝɚɡɨɯɨɞɚɯ ɤɨɬɥɚ. 

Ɉɛɪɚɡɨɜɚɜɲɢɣɫɹ ɜ ɷɤɪɚɧɧɵɯ ɬɪɭɛɚɯ ɤɨɬɥɚ ɧɚɫɵɳɟɧɧɵɣ ɩɚɪ ɫɨɛɢɪɚɟɬɫɹ ɜ 
ɛɚɪɚɛɚɧɟ, ɨɬɤɭɞɚ, ɩɪɨɣɞɹ ɫɟɩɚɪɚɰɢɨɧɧɵɟ ɭɫɬɪɨɣɫɬɜɚ, ɩɚɪ ɧɚɩɪɚɜɥɹɟɬɫɹ ɱɟɪɟɡ 
ɤɨɥɥɟɤɬɨɪ ɜ ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɶ, ɝɞɟ ɩɟɪɟɝɪɟɜɚɟɬɫɹ ɞɨ ɡɚɞɚɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ, ɚ ɡɚɬɟɦ 
ɢɞɟɬ ɤ ɩɨɬɪɟɛɢɬɟɥɸ. 

Ʉɨɧɞɟɧɫɚɬ ɨɬɪɚɛɨɬɚɧɧɨɝɨ ɩɚɪɚ, ɜɟɪɧɭɜɲɢɫɶ ɨɬ ɩɨɬɪɟɛɢɬɟɥɹ, ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ 
ɞɟɚɷɪɚɬɨɪ, ɤɨɬɨɪɵɣ ɫɥɭɠɢɬ ɞɥɹ ɭɞɚɥɟɧɢɹ ɜɨɡɞɭɯɚ ɢɡ ɜɨɞɵ. Ɍɭɞɚ ɠɟ ɧɚɩɪɚɜɥɹɟɬɫɹ 
ɯɢɦɨɱɢɳɟɧɧɚɹ ɜɨɞɚ. 

ȼ ɫɨɫɬɚɜ ɞɟɚɷɪɚɬɨɪɚ ɜɯɨɞɹɬ: 
ɚ) ɞɟɚɷɪɚɰɢɨɧɧɚɹ ɤɨɥɨɧɧɚ, 
ɛ) ɞɟɚɷɪɚɬɨɪɧɵɟ ɛɚɤɢ, 
ɜ) ɨɯɥɚɞɢɬɟɥɶ ɜɵɩɚɪɚ. 
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ɉɨɫɥɟ ɞɟɚɷɪɚɰɢɢ ɜɫɹ ɩɢɬɚɬɟɥɶɧɚɹ ɜɨɞɚ ɩɨɞɚɟɬɫɹ ɩɢɬɚɬɟɥɶɧɵɦɢ ɧɚɫɨɫɚɦɢ ɜ 
ɜɨɞɹɧɨɣ ɷɤɨɧɨɦɚɣɡɟɪ, ɝɞɟ ɡɚ ɫɱɟɬ ɬɟɩɥɚ ɭɯɨɞɹɳɢɯ ɝɚɡɨɜ ɜɨɞɚ ɩɨɞɨɝɪɟɜɚɟɬɫɹ ɢ 
ɩɨɫɬɭɩɚɟɬ ɜ ɛɚɪɚɛɚɧ, ɨɬɤɭɞɚ ɡɚɬɟɦ ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɫɢɫɬɟɦɭ ɷɤɪɚɧɧɵɯ ɬɪɭɛ, ɝɞɟ ɢ 
ɩɪɨɢɫɯɨɞɢɬ ɩɪɨɰɟɫɫ ɩɚɪɨɨɛɪɚɡɨɜɚɧɢɹ. 

ɍɯɨɞɹɳɢɟ ɢɡ ɬɨɩɤɢ ɧɚɝɪɟɬɵɟ ɝɚɡɵ ɩɪɨɯɨɞɹɬ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɦɟɠɞɭ ɬɪɭɛɚɦɢ 
ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɹ, ɜɨɞɹɧɨɝɨ ɷɤɨɧɨɦɚɣɡɟɪɚ ɢ ɜɧɭɬɪɢ ɬɪɭɛ ɜɨɡɞɭɯɨɩɟɪɟɝɪɟɜɚɬɟɥɹ, 
ɨɬɞɚɜɚɹ ɬɟɩɥɨ ɧɚ ɩɟɪɟɝɪɟɜ ɩɚɪɚ. ɉɨɞɨɝɪɟɜ ɩɢɬɚɬɟɥɶɧɭɸ ɜɨɞɭ ɢ ɜɨɡɞɭɯ, ɞɵɦɨɜɵɟ ɝɚɡɵ 
ɨɯɥɚɠɞɚɸɬɫɹ ɢ ɞɵɦɨɫɨɫɨɦ ɭɞɚɥɹɸɬɫɹ ɱɟɪɟɡ ɬɪɭɛɭ ɜ ɚɬɦɨɫɮɟɪɭ. 

ɋɯɟɦɚ ɩɚɪɨɜɨɣ ɤɨɬɟɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.89. 

 
Ɋɢɫɭɧɨɤ 2.89 – ɋɯɟɦɚ ɩɚɪɨɜɨɣ ɤɨɬɟɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ: 

1 – ɧɚɫɨɫ, 2 – ɬɨɩɤɚ, 3 – ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɶ, 4 – ɩɚɪɨɜɨɣ ɤɨɬɟɥ, 5 – ɷɤɨɧɨɦɚɣɡɟɪ,  
6 – ɜɨɡɞɭɯɨɩɟɪɟɝɪɟɜɚɬɟɥɶ, 7 – ɞɵɦɨɜɚɹ ɬɪɭɛɚ 

 

ɉɪɨɞɭɤɰɢɟɣ ɩɚɪɨɜɨɣ ɤɨɬɟɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ ɹɜɥɹɟɬɫɹ ɩɚɪ (ɨɛɵɱɧɨ ɜɵɫɨɤɨɝɨ ɢɥɢ 
ɫɪɟɞɧɟɝɨ ɞɚɜɥɟɧɢɹ). Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɩɚɪɚ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ ɢɫɩɨɥɶɡɭɸɬɫɹ ɊɈɍ 
(ɪɟɞɭɤɰɢɨɧɧɨ-ɨɯɥɚɞɢɬɟɥɶɧɵɟ ɭɫɬɚɧɨɜɤɢ) – ɪɢɫɭɧɨɤ 2.90. 

 
Ɋɢɫɭɧɨɤ 2.90 – ɋɯɟɦɚ ɊɈɍ: 

1 – ɡɚɞɜɢɠɤɚ, 2 – ɤɥɚɩɚɧ ɞɨɫɫɟɥɶɧɵɣ, 3 – ɨɯɥɚɞɢɬɟɥɶ ɩɚɪɚ, 4 – ɤɥɚɩɚɧ ɢɦɩɭɥɶɫɧɵɣ,  
5 – ȽɉɄ, 6,9 – ɤɥɚɩɚɧɵ ɡɚɩɨɪɧɵɟ, 7 – ɤɥɚɩɚɧ ɨɛɪɚɬɧɵɣ, 8 – ɤɥɚɩɚɧ ɪɟɝɭɥɢɪɭɸɳɢɣ,  

10 – ɮɨɪɫɭɧɤɚ ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɪɚɫɩɵɥɚ ɜɨɞɵ. 
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2.25.2 Ɍɨɩɥɢɜɨɫɧɚɛɠɟɧɢɟ 

 

Ɉɩɢɫɚɧɢɟ. ɇɚ ɦɧɨɝɢɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɭɫɬɚɧɨɜɤɚɯ ɇɉɁ ɢ ɇɏɁ ɢɫɩɨɥɶɡɭɸɬ 
ɬɪɭɛɱɚɬɵɟ ɩɟɱɢ, ɬɟɩɥɨɜɚɹ ɦɨɳɧɨɫɬɶ ɤɨɬɨɪɵɯ ɤɨɥɟɛɥɟɬɫɹ ɨɬ ɟɞɢɧɢɰ ɞɨ ɫɨɬɟɧ Ɇȼɬ. Ⱦɥɹ 
ɨɛɟɫɩɟɱɟɧɢɹ ɢɯ ɛɟɫɩɟɪɟɛɨɣɧɨɣ ɪɚɛɨɬɵ ɧɚ ɡɚɜɨɞɚɯ ɫɨɨɪɭɠɚɸɬ ɫɢɫɬɟɦɵ ɫɧɚɛɠɟɧɢɹ 
ɬɨɩɥɢɜɨɦ. 

ȼ ɤɚɱɟɫɬɜɟ ɬɨɩɥɢɜɚ ɧɚ ɇɉɁ ɢ ɇɏɁ ɩɪɢɦɟɧɹɸɬ ɝɚɡ, ɩɨɥɭɱɚɟɦɵɣ ɜ ɤɚɱɟɫɬɜɟ 
ɩɨɛɨɱɧɨɝɨ ɩɪɨɞɭɤɬɚ ɜ ɨɫɧɨɜɧɨɦ ɩɪɨɢɡɜɨɞɫɬɜɟ, ɢ ɦɚɡɭɬ, ɤɨɬɨɪɵɣ ɧɚ ɇɉɁ ɩɨɥɭɱɚɸɬ ɩɪɢ 
ɩɟɪɟɪɚɛɨɬɤɟ ɧɟɮɬɢ, ɚ ɧɚ ɇɏɁ ɩɨɞɚɸɬ ɫɨ ɫɬɨɪɨɧɵ. ɇɚ ɧɟɤɨɬɨɪɵɯ ɇɉɁ ɢ ɇɏɁ ɜ ɤɚɱɟɫɬɜɟ 
ɬɨɩɥɢɜɚ ɢɫɩɨɥɶɡɭɸɬ ɬɚɤɠɟ ɩɪɢɪɨɞɧɵɣ ɢ ɩɨɩɭɬɧɵɣ ɝɚɡɵ, ɩɨɫɬɭɩɚɸɳɢɟ ɢɡ ɜɧɟɲɧɢɯ 
ɢɫɬɨɱɧɢɤɨɜ ɩɨ ɦɚɝɢɫɬɪɚɥɶɧɵɦ ɝɚɡɨɩɪɨɜɨɞɚɦ ɢ ɨɬɜɨɞɚɦ. 

ɋɧɚɛɠɟɧɢɟ ɠɢɞɤɢɦ ɬɨɩɥɢɜɨɦ. Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɨɬɪɟɛɢɬɟɥɟɣ ɠɢɞɤɢɦ 
ɬɨɩɥɢɜɨɦ ɧɚ ɇɉɁ ɢ ɇɏɁ ɩɪɨɟɤɬɢɪɭɸɬ ɫɩɟɰɢɚɥɶɧɨɟ ɬɨɩɥɢɜɧɨɟ ɯɨɡɹɣɫɬɜɨ, ɜɤɥɸɱɚɸɳɟɟ 
ɪɟɡɟɪɜɭɚɪɵ, ɧɚɫɨɫɵ ɢ ɤɨɦɦɭɧɢɤɚɰɢɢ. Ɉɛɴɟɦ ɪɟɡɟɪɜɭɚɪɨɜ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɜɚɬɶ ɡɚɩɚɫ 
ɬɨɩɥɢɜɚ, ɢɫɯɨɞɹ ɢɡ ɫɭɬɨɱɧɨɣ ɪɚɛɨɬɵ ɜɫɟɯ ɡɚɜɨɞɫɤɢɯ ɩɟɱɟɣ. ɐɟɥɟɫɨɨɛɪɚɡɧɨ ɩɪɟ-

ɞɭɫɦɚɬɪɢɜɚɬɶ ɜ ɬɨɩɥɢɜɧɨɦ ɯɨɡɹɣɫɬɜɟ ɧɟ ɦɟɧɟɟ ɬɪɟɯ ɫɬɚɥɶɧɵɯ ɜɟɪɬɢɤɚɥɶɧɵɯ 
ɪɟɡɟɪɜɭɚɪɨɜ, ɨɞɢɧ ɢɡ ɤɨɬɨɪɵɯ ɫɥɭɠɢɬ ɞɥɹ ɩɪɢɟɦɚ ɢɡɛɵɬɨɱɧɨɝɨ ɬɨɩɥɢɜɚ ɨɬ 
ɩɨɬɪɟɛɢɬɟɥɟɣ, ɜɬɨɪɨɣ – ɞɥɹ ɪɚɡɞɚɱɢ, ɚ ɬɪɟɬɢɣ – ɞɥɹ ɨɬɫɬɨɹ ɦɟɠɞɭ ɷɬɢɦɢ ɞɜɭɦɹ 
ɨɩɟɪɚɰɢɹɦɢ. 

ȼɨ ɢɡɛɟɠɚɧɢɟ ɜɵɛɪɨɫɚ ɩɪɨɞɭɤɬɚ ɢɡ ɪɟɡɟɪɜɭɚɪɨɜ ɬɟɦɩɟɪɚɬɭɪɚ ɯɪɚɧɟɧɢɹ ɦɚɡɭɬɚ 
ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ 80–90 °ɋ. ɉɨɫɤɨɥɶɤɭ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɬɪɟɛɭɟɦɨɣ ɜɹɡɤɨɫɬɢ ɦɚɡɭɬ 
ɦɚɪɤɢ 100 ɞɨɥɠɟɧ ɩɨɫɬɭɩɚɬɶ ɤ ɮɨɪɫɭɧɤɚɦ ɩɟɱɟɣ ɩɨɞɨɝɪɟɬɵɦ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ 110– 120 

°ɋ, ɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɭɫɬɚɧɨɜɤɚɯ ɫɥɟɞɭɟɬ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɩɨɞɨɝɪɟɜɚɬɟɥɢ ɦɚɡɭɬɚ. 
ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɫɧɚɛɠɟɧɢɹ ɇɉɁ ɠɢɞɤɢɦ ɬɨɩɥɢɜɨɦ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 

ɪɢɫɭɧɤɟ 2.91. 

 
Ɋɢɫɭɧɨɤ 2.91 – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɫɧɚɛɠɟɧɢɹ ɇɉɁ ɠɢɞɤɢɦ ɬɨɩɥɢɜɨɦ 

Ɋ1,2 – Ɋɟɡɟɪɜɭɚɪɵ ɬɨɩɨɱɧɨɝɨ ɦɚɡɭɬɚ, Ɍ1,2 – ɉɨɞɨɝɪɟɜɚɬɟɥɢ ɦɚɡɭɬɚ, H1,2 – ɇɚɫɨɫɵ 
ɦɚɡɭɬɚ, Ɏ1,4 – Ɏɢɥɶɬɪɵ, 1,2 – ɭɫɬɚɧɨɜɤɢ ɩɨɬɪɟɛɢɬɟɥɹ ɦɚɡɭɬɚ 

ɉɨɬɨɤɢ 1 – ɦɚɡɭɬ ɫɨ ɫɬɨɪɨɧɵ ɞɥɹ ɩɨɞɩɢɬɤɢ ɬɨɩɥɢɜɧɨɝɨ ɯɨɡɹɣɫɬɜɚ, II – ɦɚɡɭɬ ɢɡ 
ɬɨɩɥɢɜɧɨɝɨ ɯɨɡɹɣɫɬɜɚ ɩɨɬɪɟɛɢɬɟɥɹɦ, III– ɦɚɡɭɬ ɨɬ ɩɨɬɪɟɛɢɬɟɥɟɣ ɜ ɬɨɩɥɢɜɧɨɟ ɯɨɡɹɣɫɬɜɨ, 

IV– ɩɚɪ, V – ɤɨɧɞɟɧɫɚɬ, VI – ɦɚɡɭɬ ɤ ɝɨɪɟɥɤɚɦ 

 

ɋɧɚɛɠɟɧɢɟ ɝɚɡɨɦ. ɍɝɥɟɜɨɞɨɪɨɞɧɵɟ ɝɚɡɵ, ɩɨɥɭɱɟɧɧɵɟ ɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɭɫɬɚɧɨɜɤɚɯ, ɧɚɩɪɚɜɥɹɸɬ ɧɚ ɝɚɡɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɟ ɩɭɧɤɬɵ (ȽɊɉ). ȼ ɩɪɨɟɤɬɚɯ ɫɥɟɞɭɟɬ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɩɨɞɚɱɭ ɝɚɡɨɜ ɧɚ ȽɊɉ ɩɨ ɫɚɦɨɫɬɨɹɬɟɥɶɧɵɦ ɤɨɥɥɟɤɬɨɪɚɦ ɫ ɨɞɧɨɬɢɩɧɵɯ 
ɭɫɬɚɧɨɜɨɤ, ɪɟɞɭɰɢɪɨɜɚɧɢɟ ɢ ɫɦɟɲɟɧɢɟ ɝɚɡɨɜ ɧɚ ȽɊɉ ɫ ɩɨɫɥɟɞɭɸɳɟɣ ɜɵɞɚɱɟɣ ɝɚɡɚ 
ɩɨɬɪɟɛɢɬɟɥɹɦ ɩɨɞ ɪɚɡɥɢɱɧɵɦ ɞɚɜɥɟɧɢɟɦ. ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɩɪɟɞɩɪɢɹɬɢɣ ɩɪɨɟɤɬɢɪɭɸɬ 
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ɩɪɨɤɥɚɞɤɭ ɧɟɫɤɨɥɶɤɢɯ ɤɨɥɥɟɤɬɨɪɨɜ ɬɨɩɥɢɜɧɨɝɨ ɝɚɡɚ: ɞɥɹ ɩɟɱɟɣ ɛɟɫɩɥɚɦɟɧɧɨɝɨ ɝɨɪɟɧɢɹ 
(0,5 Ɇɉɚ), ɞɥɹ ɩɪɨɱɢɯ ɬɪɭɛɱɚɬɵɯ ɩɟɱɟɣ (0,3 Ɇɉɚ), ɞɥɹ ɫɬɨɥɨɜɵɯ ɢ ɥɚɛɨɪɚɬɨɪɢɣ (0,005 
Ɇɉɚ). 

ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɬɨɩɥɢɜɧɵɯ ɫɢɫɬɟɦ ɧɟɨɛɯɨɞɢɦɨ ɭɞɟɥɹɬɶ ɨɫɨɛɨɟ ɜɧɢɦɚɧɢɟ 
ɫɬɚɛɢɥɢɡɚɰɢɢ ɞɚɜɥɟɧɢɹ ɜ ɧɢɯ. Ɉɩɵɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɨɤɚɡɚɥ, ɱɬɨ ɡɚɱɚɫɬɭɸ ɞɚɜɥɟɧɢɟ ɜ 
ɫɟɬɹɯ ɬɨɩɥɢɜɧɨɝɨ ɝɚɡɚ ɩɨɜɵɲɚɟɬɫɹ, ɢ ɩɪɟɞɩɪɢɹɬɢɹ ɜɵɧɭɠɞɟɧɵ ɫɛɪɚɫɵɜɚɬɶ ɢɡɛɵɬɨɤ 
ɬɨɩɥɢɜɧɨɝɨ ɝɚɡɚ ɧɚ ɮɚɤɟɥ. 

Ⱦɥɹ ɫɬɚɛɢɥɢɡɚɰɢɢ ɞɚɜɥɟɧɢɹ ɜ ɬɨɩɥɢɜɧɨɣ ɫɟɬɢ ɦɨɝɭɬ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɵ 
ɫɥɟɞɭɸɳɢɟ ɜɚɪɢɚɧɬɵ: 1) ɫɛɪɨɫ ɢɡɛɵɬɤɚ ɬɨɩɥɢɜɧɨɝɨ ɝɚɡɚ ɧɚ ɡɚɜɨɞɫɤɭɸ Ɍɗɐ ɩɪɢ ɭɫɥɨɜɢɢ 
ɫɝɥɚɠɢɜɚɧɢɹ ɤɨɥɟɛɚɧɢɣ ɜ ɩɨɞɚɱɟ ɧɟɮɬɟɡɚɜɨɞɫɤɨɝɨ ɝɚɡɚ ɩɪɢɪɨɞɧɵɦ ɝɚɡɨɦ; 2) 
ɩɨɞɞɟɪɠɚɧɢɟ ɩɨɫɬɨɹɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɩɭɬɟɦ ɫɛɪɚɫɵɜɚɧɢɹ ɢɡɛɵɬɤɚ ɬɨɩɥɢɜɧɨɝɨ ɝɚɡɚ ɱɟɪɟɡ 
ɪɟɝɭɥɹɬɨɪ ɞɚɜɥɟɧɢɹ ɜ ɬɨɩɥɢɜɨ, ɩɨɫɬɭɩɚɸɳɟɟ ɧɚ ɞɜɟ-ɬɪɢ ɭɫɬɚɧɨɜɤɢ (ɧɚ ɷɬɢɯ ɭɫɬɚɧɨɜɤɚɯ 
ɫɥɟɞɭɟɬ ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɫɦɟɫɢɬɟɥɶɧɭɸ ɟɦɤɨɫɬɶ, ɜ ɤɨɬɨɪɭɸ, ɤɪɨɦɟ ɫɛɪɚɫɵɜɚɟɦɨɝɨ ɝɚɡɚ, 

ɩɨɞɚɸɬ ɱɟɪɟɡ ɪɟɝɭɥɹɬɨɪ ɞɚɜɥɟɧɢɹ ɩɪɢɪɨɞɧɵɣ ɝɚɡ, ɩɪɹɦɨɝɨɧɧɵɣ ɝɚɡ ɢɥɢ ɢɫɩɚɪɟɧɧɵɣ 
ɫɠɢɠɟɧɧɵɣ ɝɚɡ); 3) ɫɢɫɬɟɦɚ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɟɪɟɯɨɞɚ ɩɟɱɟɣ ɫ ɠɢɞɤɨɝɨ ɬɨɩɥɢɜɚ ɧɚ 
ɝɚɡɨɨɛɪɚɡɧɨɟ ɢ ɨɛɪɚɬɧɨ. ɋɯɟɦɚ ɝɚɡɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɩɭɧɤɬɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 2.92. 

 
Ɋɢɫɭɧɨɤ 2.92 – ɋɯɟɦɚ ɝɚɡɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɩɭɧɤɬɚ 

Ɍ-1 – ɢɫɩɚɪɢɬɟɥɶ ɠɢɞɤɢɯ ɝɚɡɨɜ, Ʉ-1, Ʉ-2 – ɚɞɫɨɪɛɟɪɵ ɞɥɹ ɨɱɢɫɬɤɢ ɝɚɡɨɜ,  
Ⱥ-1 – ɪɚɫɲɢɪɢɬɟɥɶ ɜɨɞɨɪɨɞɫɨɞɟɪɠɚɳɟɝɨ ɝɚɡɚ 

ɉɨɬɨɤɢ I – ɫɭɯɨɣ ɝɚɡ ɪɢɮɨɪɦɢɧɝɚ, II – ɝɚɡ ɝɢɞɪɨɨɱɢɫɬɤɢ, III – ɝɚɡ ɬɟɪɦɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ, 
IV – ɜɨɡɜɪɚɬɧɵɣ ɝɚɡ ɫ ɮɚɤɟɥɶɧɨɝɨ ɯɨɡɹɣɫɬɜɚ, V – ɜɨɞɨɪɨɞɫɨɞɟɪɠɚɳɢɣ ɝɚɡ ɪɢɮɨɪɦɢɧɝɚ, 
VI – ɝɚɡ ɧɚ ɭɫɬɚɧɨɜɤɭ ɫɟɪɨɨɱɢɫɬɤɢ, VII – ɝɚɡ ɫ ɭɫɬɚɧɨɜɤɢ ɫɟɪɨɨɱɢɫɬɤɢ, VIII – ɠɢɞɤɢɣ ɝɚɡ, 

IX – ɧɟɨɱɢɳɟɧɧɵɣ ɨɬɨɩɢɬɟɥɶɧɵɣ ɝɚɡ ɤ ɩɨɬɪɟɛɢɬɟɥɹɦ, X – ɝɚɡ ɞɥɹ ɥɚɛɨɪɚɬɨɪɢɢ, XI – ɝɚɡ 
ɞɥɹ ɩɨɬɪɟɛɢɬɟɥɟɣ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨɣ ɡɨɜɵ, ɏɂ – ɫɛɪɨɫ ɧɚ ɮɚɤɟɥ 

 

2.26 ɋɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ 

 

2.26.1 ɋɢɫɬɟɦɵ ɨɱɢɫɬɤɢ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ ɢ ɞɨɡɢɪɨɜɚɧɢɹ ɪɟɚɝɟɧɬɨɜ 
ɨɛɨɪɨɬɧɨɣ ɜɨɞɵ 

 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ, ɩɪɢɦɟɧɹɟɦɵɟ ɧɚ ɇɉɁ, ɩɪɨɜɨɞɹɬɫɹ ɩɪɢ ɩɨɜɵɲɟɧɧɵɯ 

ɬɟɦɩɟɪɚɬɭɪɚɯ. ȼɫɟ ɬɟɩɥɨ, ɩɨɞɜɨɞɢɦɨɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɠɢɝɚɧɢɹ ɬɨɩɥɢɜɚ, ɩɨɬɪɟɛɥɟɧɢɹ 
ɩɚɪɚ ɢɥɢ ɜɵɠɢɝɚɧɢɹ ɤɨɤɫɚ, ɞɨɥɠɧɨ ɨɬɜɨɞɢɬɶɫɹ ɫ ɩɨɦɨɳɶɸ ɬɨɣ ɢɥɢ ɢɧɨɣ ɫɢɫɬɟɦɵ 
ɨɯɥɚɠɞɟɧɢɹ, ɨɞɧɨɣ ɢɡ ɤɨɬɨɪɵɯ ɹɜɥɹɟɬɫɹ ɫɢɫɬɟɦɚ ɜɨɞɹɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ. Ɉɫɬɚɥɶɧɵɟ 
ɫɢɫɬɟɦɵ ɪɟɚɥɢɡɭɸɬɫɹ ɩɨɫɪɟɞɫɬɜɨɦ ɨɯɥɚɠɞɟɧɢɹ ɜɨɡɞɭɯɨɦ ɢɥɢ ɬɟɩɥɨɨɛɦɟɧɚ ɫ ɞɪɭɝɢɦɢ 
ɩɨɬɨɤɚɦɢ. 
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ɇɚ ɩɟɪɟɪɚɛɨɬɤɭ 1ɬ ɧɟɮɬɢ ɪɚɫɯɨɞɭɟɬɫɹ 30-60 ɦ3 ɜɨɞɵ, ɚ ɩɪɢ ɤɨɦɩɥɟɤɫɧɨɣ 
ɩɟɪɟɪɚɛɨɬɤɟ ɧɟɮɬɢ ɢ ɝɚɡɚ ɫ ɢɡɝɨɬɨɜɥɟɧɢɟɦ ɫɢɧɬɟɬɢɱɟɫɤɢɯ ɩɪɨɞɭɤɬɨɜ ɷɬɨɬ ɪɚɫɯɨɞ 
ɞɨɫɬɢɝɚɟɬ 90 – 120 ɦ3. 

Ɉɫɧɨɜɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɵ ɪɚɫɯɨɞɭɟɬɫɹ ɧɚ ɨɯɥɚɠɞɟɧɢɟ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ, 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ ɢ ɦɚɲɢɧ. ȼɨɞɚ ɩɪɢ ɷɬɨɦ ɬɨɥɶɤɨ ɧɚɝɪɟɜɚɟɬɫɹ ɞɨ 45°ɋ, ɚ ɧɟ 
ɡɚɝɪɹɡɧɹɟɬɫɹ, ɢ ɥɢɲɶ ɩɪɢ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɚɩɩɚɪɚɬɭɪɵ, ɧɟɩɥɨɬɧɨɫɬɢ ɮɥɚɧɰɟɜɵɯ 
ɫɨɟɞɢɧɟɧɢɣ ɢ ɬ.ɞ. ɜ ɜɨɞɭ ɦɨɠɟɬ ɩɨɩɚɞɚɬɶ ɧɟɤɨɬɨɪɨɟ ɤɨɥɢɱɟɫɬɜɨ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ. 
Ɉɬɪɚɛɨɬɚɜɲɚɹ ɨɯɥɚɠɞɚɸɳɚɹ ɜɨɞɚ ɨɬɧɨɫɢɬɫɹ ɤ ɝɪɭɩɩɟ ɭɫɥɨɜɧɨ ɱɢɫɬɵɯ ɜɨɞ; ɩɨɫɥɟ 
ɨɯɥɚɠɞɟɧɢɹ ɨɧɚ ɞɨɥɠɧɚ ɛɵɬɶ ɩɨɥɧɨɫɬɶɸ ɢɫɩɨɥɶɡɨɜɚɧɚ ɞɥɹ ɨɛɨɪɨɬɧɨɝɨ 
ɜɨɞɨɫɧɚɛɠɟɧɢɹ. Ɉɱɢɫɬɤɚ ɨɛɨɪɨɬɧɨɣ ɜɨɞɵ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚ ɥɨɤɚɥɶɧɵɯ ɭɫɬɚɧɨɜɤɚɯ. 

ɋɢɫɬɟɦɵ ɨɛɨɪɨɬɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɩɨɞɪɚɡɞɟɥɹɸɬ ɧɚ ɨɬɤɪɵɬɵɟ, ɝɞɟ ɜɨɞɚ 
ɨɯɥɚɠɞɚɟɬɫɹ ɩɭɬɟɦ ɤɨɧɬɚɤɬɚ ɫ ɜɨɡɞɭɯɨɦ ɜ ɝɪɚɞɢɪɧɹɯ, ɛɪɵɡɝɚɥɶɧɵɯ 
ɛɚɫɫɟɣɧɚɯ ɢɥɢ ɩɪɭɞɚɯ-ɨɯɥɚɞɢɬɟɥɹɯ, ɢ ɡɚɤɪɵɬɵɟ, ɝɞɟ ɨɛɨɪɨɬɧɚɹ ɜɨɞɚ ɧɟ 
ɢɦɟɟɬ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɤɨɧɬɚɤɬɚ ɫ ɚɬɦɨɫɮɟɪɧɵɦ ɜɨɡɞɭɯɨɦ ɢ ɨɯɥɚɠɞɚɟɬɫɹ 
ɜ ɚɩɩɚɪɚɬɚɯ ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ ɢ ɞɪɭɝɢɯ ɫɢɫɬɟɦɚɯ. ɉɪɢɦɟɧɹɸɬ ɬɚɤɠɟ ɫɢɫɬɟɦɵ 
ɨɛɨɪɨɬɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɟ ɫɨɛɨɣ ɤɨɦɛɢɧɚɰɢɸ ɡɚɤɪɵɬɵɯ ɢ ɨɬɤɪɵɬɵɯ. 

Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɥɨɤɚɥɢɡɨɜɚɬɶ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɩɪɨɫɨɱɢɜɲɢɯɫɹ ɜ ɨɛɨɪɨɬɧɭɸ 
ɜɨɞɭ ɜɟɳɟɫɬɜ ɢ ɬɟɦ ɫɚɦɵɦ ɩɪɟɞɨɬɜɪɚɬɢɬɶ ɡɚɝɪɹɡɧɟɧɢɟ ɢ ɤɨɪɪɨɡɢɨɧɧɨɟ ɪɚɡɪɭɲɟɧɢɟ 
ɜɫɟɣ ɯɨɥɨɞɢɥɶɧɨɣ ɚɩɩɚɪɚɬɭɪɵ ɧɚ ɇɉɁ ɢ ɇɏɁ ɩɪɨɟɤɬɢɪɭɸɬɫɹ ɨɛɨɫɨɛɥɟɧɧɵɟ ɫɢɫɬɟɦɵ 
ɨɛɨɪɨɬɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ. 

ɇɚ ɩɪɟɞɩɪɢɹɬɢɹɯ ɞɨɥɠɧɵ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶɫɹ ɫɥɟɞɭɸɳɢɟ ɫɢɫɬɟɦɵ ɨɛɨɪɨɬɧɨɝɨ 
ɜɨɞɨɫɧɚɛɠɟɧɢɹ: 

– ɩɟɪɜɚɹ ɫɢɫɬɟɦɚ ɜɨɞɨɫɧɚɛɠɟɧɢɹ – ɞɥɹ ɚɩɩɚɪɚɬɨɜ, ɨɯɥɚɠɞɚɸɳɢɯ ɢɥɢ 
ɤɨɧɞɟɧɫɢɪɭɸɳɢɯ ɩɪɨɞɭɤɬɵ, ɤɨɬɨɪɵɟ ɩɪɢ ɧɨɪɦɚɥɶɧɨɦ ɢɥɢ ɚɜɚɪɢɣɧɨɦ ɫɨɫɬɨɹɧɢɢ ɩɪɢ 
ɚɬɦɨɫɮɟɪɧɨɦ ɞɚɜɥɟɧɢɢ ɧɚɯɨɞɹɬɫɹ ɜ ɠɢɞɤɨɦ ɫɨɫɬɨɹɧɢɢ; 

– ɜɬɨɪɚɹ ɫɢɫɬɟɦɚ ɜɨɞɨɫɧɚɛɠɟɧɢɹ – ɞɥɹ ɚɩɩɚɪɚɬɨɜ, ɨɯɥɚɠɞɚɸɳɢɯ ɢɥɢ 
ɤɨɧɞɟɧɫɢɪɭɸɳɢɯ ɩɪɨɞɭɤɬɵ, ɤɨɬɨɪɵɟ ɩɪɢ ɧɨɪɦɚɥɶɧɨɦ ɢɥɢ ɚɜɚɪɢɣɧɨɦ ɫɨɫɬɨɹɧɢɢ ɩɪɢ 
ɚɬɦɨɫɮɟɪɧɨɦ ɞɚɜɥɟɧɢɢ ɧɚɯɨɞɹɬɫɹ ɜ ɝɚɡɨɨɛɪɚɡɧɨɦ ɫɨɫɬɨɹɧɢɢ; 

– ɜɬɨɪɚɹ "ɚ" ɫɢɫɬɟɦɚ ɜɨɞɨɫɧɚɛɠɟɧɢɹ – ɞɥɹ ɤɨɧɞɟɧɫɚɬɨɪɨɜ ɩɚɪɨɜɵɯ ɬɭɪɛɢɧ 
ɭɫɬɚɧɨɜɨɤ ɅɄ-6ɭ, ɜɵɞɟɥɹɟɬɫɹ ɜ ɫɚɦɨɫɬɨɹɬɟɥɶɧɵɣ ɨɛɨɪɨɬɧɵɣ ɰɢɤɥ; 

– ɱɟɬɜɟɪɬɚɹ ɫɢɫɬɟɦɚ ɜɨɞɨɫɧɚɛɠɟɧɢɹ – ɞɥɹ ɚɩɩɚɪɚɬɨɜ, ɜ ɤɨɬɨɪɵɯ ɜɨɡɦɨɠɧɨ 
ɡɚɝɪɹɡɧɟɧɢɟ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ ɩɚɪɚɮɢɧɨɦ ɢ ɠɢɪɧɵɦɢ ɤɢɫɥɨɬɚɦɢ; 

– ɨɬɞɟɥɶɧɵɟ ɫɩɟɰɢɚɥɶɧɵɟ ɨɛɨɪɨɬɧɵɟ ɰɢɤɥɵ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜ ɫɨ 
ɫɩɟɰɢɮɢɱɟɫɤɢɦɢ ɜɟɳɟɫɬɜɚɦɢ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɡɚɝɪɹɡɧɹɬɶ ɨɛɨɪɨɬɧɭɸ ɜɨɞɭ (ɫɟɪɧɚɹ 
ɤɢɫɥɨɬɚ, ɨɥɟɭɦ ɢ ɞɪ.), ɢɥɢ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜ, ɬɪɟɛɭɸɳɢɯ ɨɛɨɪɨɬɧɭɸ ɜɨɞɭ ɨɩɪɟɞɟɥɟɧɧɨɝɨ 
ɤɚɱɟɫɬɜɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɟɝɥɚɦɟɧɬɨɦ ɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɨɬɞɟɥɶɧɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɩɪɨɰɟɫɫɨɜ. 

Ȼɥɨɤ ɨɛɨɪɨɬɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɫɨɫɬɨɢɬ ɢɡ: ɧɚɫɨɫɧɨɣ, ɜɨɞɨɨɯɥɚɞɢɬɟɥɟɣ-

ɝɪɚɞɢɪɟɧ, ɧɟɮɬɟɨɬɞɟɥɢɬɟɥɟɣ (ɞɥɹ ɩɟɪɜɨɣ ɢ ɜɬɨɪɨɣ ɫɢɫɬɟɦɵ ɨɛɨɪɨɬɧɨɝɨ 
ɜɨɞɨɫɧɚɛɠɟɧɢɹ), ɭɫɬɚɧɨɜɤɢ ɩɨ ɨɛɪɚɛɨɬɤɟ ɜɨɞɵ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɤɨɪɪɨɡɢɢ, 
ɤɚɪɛɨɧɚɬɧɵɯ ɨɬɥɨɠɟɧɢɣ ɢ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɨɛɪɚɫɬɚɧɢɣ ɯɨɥɨɞɢɥɶɧɨɣ ɚɩɩɚɪɚɬɭɪɵ ɢ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ (ɞɥɹ ɩɟɪɜɨɣ ɢ ɜɬɨɪɨɣ ɫɢɫɬɟɦ ɨɛɨɪɨɬɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ). 

Ɋɟɚɝɟɧɬɵ ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɨɛɨɪɨɬɧɵɯ ɫɢɫɬɟɦ ɨɯɥɚɠɞɟɧɢɹ 

Ɋɟɚɝɟɧɬɵ ɷɬɨɣ ɝɪɭɩɩɵ ɩɨɡɜɨɥɹɸɬ ɪɟɲɢɬɶ ɩɪɨɛɥɟɦɵ, ɤɨɬɨɪɵɟ ɧɟɢɡɛɟɠɧɨ 
ɜɨɡɧɢɤɚɸɬ ɩɪɢ ɪɚɛɨɬɟ ɩɪɚɤɬɢɱɟɫɤɢ ɥɸɛɨɣ ɨɛɨɪɨɬɧɨɣ ɫɢɫɬɟɦɵ – ɤɨɪɪɨɡɢɹ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɨɬɥɨɠɟɧɢɟ ɧɚɤɢɩɢ ɤɚɤ ɧɚ ɬɟɩɥɨɨɛɦɟɧɧɵɯ ɩɨɜɟɪɯɧɨɫɬɹɯ, ɬɚɤ ɢ ɜ 
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ɬɪɭɛɨɩɪɨɜɨɞɚɯ, ɛɢɨɥɨɝɢɱɟɫɤɨɟ ɡɚɝɪɹɡɧɟɧɢɟ ɫɢɫɬɟɦɵ. ɗɬɢ ɩɪɨɛɥɟɦɵ ɜɡɚɢɦɨɫɜɹɡɚɧɵ, ɢ 
ɢɯ ɪɟɲɟɧɢɟ ɬɪɟɛɭɟɬ ɤɨɦɩɥɟɤɫɧɨɝɨ ɩɨɞɯɨɞɚ. Ɉɫɧɨɜɧɵɟ ɬɢɩɵ ɪɟɚɝɟɧɬɨɜ ɞɥɹ ɨɛɨɪɨɬɧɵɯ 
ɫɢɫɬɟɦ: 

ɚ) ɤɨɦɩɥɟɤɫɧɵɟ ɢɧɝɢɛɢɬɨɪɵ ɤɨɪɪɨɡɢɢ ɢ ɧɚɤɢɩɟɨɛɪɚɡɨɜɚɧɢɹ ɞɥɹ ɨɬɤɪɵɬɵɯ ɢ 
ɡɚɤɪɵɬɵɯ ɫɢɫɬɟɦ; 

ɛ) ɛɢɨɰɢɞɵ; 
ɜ) ɩɪɨɦɵɜɨɱɧɵɟ ɪɟɚɝɟɧɬɵ. 

Ɋɟɚɝɟɧɬɵ ɷɬɨɣ ɝɪɭɩɩɵ ɫɨɞɟɪɠɚɬ ɜ ɨɩɪɟɞɟɥɟɧɧɨɣ ɩɪɨɩɨɪɰɢɢ ɮɨɫɮɚɬɵ, 
ɮɨɫɮɨɧɚɬɵ, ɮɨɫɮɨɧɤɚɪɛɨɤɫɢɥɚɬɵ, ɫɢɥɢɤɚɬɵ, ɞɢɫɩɟɪɫɚɧɬɵ, ɤɨɦɩɥɟɤɫɨɨɛɪɚɡɨɜɚɬɟɥɢ ɢ 
ɞɪɭɝɢɟ ɦɨɞɢɮɢɰɢɪɭɸɳɢɟ ɤɨɦɩɨɧɟɧɬɵ. Ɋɟɚɝɟɧɬɵ ɩɪɟɞɨɬɜɪɚɳɚɸɬ ɤɨɪɪɨɡɢɸ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɨɛɪɚɡɨɜɚɧɢɟ ɧɚɤɢɩɢ, ɫɩɨɫɨɛɫɬɜɭɸɬ ɩɨɫɬɟɩɟɧɧɨɦɭ ɪɚɡɪɭɲɟɧɢɸ ɪɚɧɟɟ 
ɨɛɪɚɡɨɜɚɜɲɢɯɫɹ ɨɬɥɨɠɟɧɢɣ, ɩɨɫɬɟɩɟɧɧɨ ɨɱɢɳɚɹ ɫɢɫɬɟɦɭ ɨɬ ɬɜɟɪɞɵɯ ɨɬɥɨɠɟɧɢɣ. 
ɉɪɨɦɵɜɨɱɧɵɟ ɪɟɚɝɟɧɬɵ, ɩɪɢɦɟɧɹɟɦɵɟ ɜ ɨɛɨɪɨɬɧɵɯ ɫɢɫɬɟɦɚɯ ɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɢ, 
ɩɨɡɜɨɥɹɸɬ ɞɨɛɢɬɶɫɹ ɨɩɬɢɦɚɥɶɧɨɝɨ ɷɮɮɟɤɬɚ ɞɥɹ ɤɚɠɞɨɣ ɨɬɞɟɥɶɧɨ ɜɡɹɬɨɣ ɫɢɫɬɟɦɵ. 
ɉɪɢɦɟɧɹɸɬ ɪɟɚɝɟɧɬɵ, ɫɨɜɦɟɫɬɢɦɵɟ ɫ ɛɢɨɰɢɞɧɨɣ ɨɛɪɚɛɨɬɤɨɣ, ɜ ɬɨɦ ɱɢɫɥɟ ɫ 
ɯɥɨɪɢɪɨɜɚɧɢɟɦ ɢ ɨɛɪɚɛɨɬɤɨɣ ɛɪɨɦɨɪɝɚɧɢɱɟɫɤɢɦɢ ɛɢɨɰɢɞɚɦɢ ɢɥɢ ɫɨɥɹɦɢ ɦɟɞɢ. 
Ɋɚɛɨɱɢɟ ɞɨɡɵ ɩɨɞɛɢɪɚɸɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɯɢɦɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ ɜɨɞɵ (ɢɥɢ ɨɩɵɬɧɵɦ 
ɩɭɬɟɦ) ɢ ɫɨɫɬɚɜɥɹɸɬ ɨɬ 30 ɞɨ 120 ɝ/ɦ3. Ɋɚɛɨɱɢɟ ɬɟɦɩɟɪɚɬɭɪɵ, ɩɪɢ ɤɨɬɨɪɵɯ ɪɟɚɝɟɧɬɵ 
ɫɨɯɪɚɧɹɸɬ ɷɮɮɟɤɬɢɜɧɨɫɬɶ – ɞɨ 90ɨɋ. 

Ⱦɨɜɨɥɶɧɨ ɱɚɫɬɨ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɨɪɨɬɧɵɯ ɫɢɫɬɟɦ ɩɪɟɧɟɛɪɟɠɢɬɟɥɶɧɨ 
ɨɬɧɨɫɹɬɫɹ ɤ ɛɢɨɥɨɝɢɱɟɫɤɨɦɭ ɡɚɝɪɹɡɧɟɧɢɸ. Ɍɟɦ ɧɟ ɦɟɧɟɟ, ɱɪɟɡɦɟɪɧɨɟ ɪɚɡɜɢɬɢɟ 
ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɭɫɭɝɭɛɥɹɟɬ, ɚ ɡɚɱɚɫɬɭɸ ɫɬɚɧɨɜɢɬɫɹ ɝɥɚɜɧɨɣ ɩɪɢɱɢɧɨɣ ɨɬɥɨɠɟɧɢɣ ɧɚ 
ɩɨɜɟɪɯɧɨɫɬɹɯ ɬɟɩɥɨɨɛɦɟɧɧɢɤɨɜ, ɩɨɜɵɲɟɧɧɨɣ ɤɨɪɪɨɡɢɢ ɤɨɧɫɬɪɭɤɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ 
ɨɛɨɪɭɞɨɜɚɧɢɹ. Ȼɢɨɰɢɞɵ, ɩɪɢɦɟɧɹɟɦɵɟ ɜ ɨɛɨɪɨɬɧɵɯ ɫɢɫɬɟɦɚɯ ɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɢ, ɜ 
ɪɚɛɨɱɢɯ ɤɨɧɰɟɧɬɪɚɰɢɹɯ ɧɟ ɬɨɤɫɢɱɧɵ ɞɥɹ ɱɟɥɨɜɟɤɚ ɢ ɠɢɜɨɬɧɵɯ, ɨɛɥɚɞɚɸɬ ɤɨɪɨɬɤɢɦ 
ɩɟɪɢɨɞɨɦ ɪɚɡɥɨɠɟɧɢɹ. 

 

2.26.2 Ɉɯɥɚɠɞɚɸɳɢɟ ɭɫɬɪɨɣɫɬɜɚ (ɝɪɚɞɢɪɧɢ, ɛɚɲɧɢ) 
 

ɉɪɢɧɰɢɩ ɪɚɛɨɬɵ ɝɪɚɞɢɪɟɧ ɨɫɧɨɜɚɧ ɧɚ ɩɪɹɦɨɦ ɨɬɜɨɞɟ ɬɟɩɥɚ ɨɬ ɜɨɞɵ ɩɨɬɨɤɨɦ 
ɜɨɡɞɭɯɚ ɢ ɡɚ ɫɱɟɬ ɢɫɩɚɪɟɧɢɹ ɱɚɫɬɢ ɜɨɞɵ. Ɉɛɚ ɜɢɞɚ ɨɯɥɚɠɞɟɧɢɹ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɜ 
ɪɟɠɢɦɟ ɩɪɨɬɢɜɨɬɨɤɚ ɜɨɡɞɭɯɚ ɢ ɜɨɞɵ. Ƚɪɚɞɢɪɧɢ, ɢɡɝɨɬɨɜɥɟɧɧɵɟ ɢɡ ɞɟɪɟɜɚ, ɦɟɬɚɥɥɚ ɢɥɢ 
ɛɟɬɨɧɚ, ɞɥɹ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɨɬɨɤɚ ɜɨɞɵ ɩɨ ɩɥɨɳɚɞɢ ɝɪɚɞɢɪɧɢ ɧɚɞ ɨɪɨɫɢɬɟɥɟɦ ɢɦɟɸɬ 
ɜɨɞɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɭɸ ɫɢɫɬɟɦɭ. ȼɨɞɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶ ɦɨɠɟɬ ɛɵɬɶ ɜ ɜɢɞɟ ɫɢɫɬɟɦɵ 
ɬɪɭɛ ɫ ɪɚɡɛɪɵɡɝɢɜɚɸɳɢɦɢ ɫɨɩɥɚɦɢ ɢɥɢ ɜ ɜɢɞɟ ɥɨɬɤɨɜ ɫ ɜɫɬɚɜɥɟɧɧɵɦɢ ɧɚ ɞɧɨ ɧɚɫɚɞɤɢ. 
ɑɚɫɬɶ ɜɨɞɵ ɩɪɢ ɩɪɨɯɨɠɞɟɧɢɢ ɱɟɪɟɡ ɝɪɚɞɢɪɧɸ ɢɫɩɚɪɹɟɬɫɹ. ȼɫɟ ɦɟɯɚɧɢɱɟɫɤɢɟ ɩɪɢɦɟɫɢ, 
ɫɨɞɟɪɠɚɳɢɟɫɹ ɜ ɜɨɞɟ, ɡɚɞɟɪɠɢɜɚɸɬɫɹ ɜ ɧɟɣ, ɬɚɤ ɱɬɨ ɢɯ ɤɨɧɰɟɧɬɪɚɰɢɹ ɩɨɫɬɨɹɧɧɨ 
ɪɚɫɬɟɬ. ȼɨ ɢɡɛɟɠɚɧɢɟ ɷɬɨɝɨ ɢ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɢɯ ɨɫɚɠɞɟɧɢɹ ɧɚ ɨɯɥɚɠɞɚɟɦɵɯ 
ɩɨɜɟɪɯɧɨɫɬɹɯ ɱɚɫɬɶ ɨɛɨɪɨɬɧɨɣ ɜɨɞɵ ɧɟɨɛɯɨɞɢɦɨ ɜɵɜɨɞɢɬɶ ɢɡ ɰɢɤɥɚ. Ʉɪɨɦɟ ɬɨɝɨ, 
ɢɦɟɸɬ ɦɟɫɬɨ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɜɨɞɨɩɨɬɟɪɢ ɩɪɢ ɜɵɧɨɫɟ ɤɚɩɟɥɶ ɜɨɞɵ ɢɡ ɝɪɚɞɢɪɧɢ 
ɜɟɬɪɨɦ, ɤɨɬɨɪɵɟ ɧɚɡɵɜɚɸɬɫɹ ɩɨɬɟɪɹɦɢ ɧɚ ɜɵɞɭɜɚɧɢɟ ɢɥɢ ɭɧɨɫɨɦ ɜɟɬɪɨɦ. 

ɇɚ ɧɚɱɚɥɶɧɨɦ ɷɬɚɩɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɝɪɚɞɢɪɧɢ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɪɚɫɱɟɬɧɭɸ 
ɬɟɦɩɟɪɚɬɭɪɭ ɢ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɫɢɫɬɟɦɵ, ɤɨɬɨɪɚɹ ɡɚɜɢɫɢɬ ɨɬ ɪɚɫɱɟɬɧɨɣ 
ɬɟɦɩɟɪɚɬɭɪɵ, ɨɩɪɟɞɟɥɹɟɦɨɣ ɭɫɥɨɜɢɹɦɢ ɩɪɨɰɟɫɫɚ. Ɉɛɵɱɧɵɣ ɞɢɚɩɚɡɨɧ ɫɧɢɠɟɧɢɹ 
ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɝɪɚɞɢɪɧɟ ɫɨɫɬɚɜɥɹɟɬ ɨɬ 14 ɞɨ 17 °ɋ. Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ ɧɚ ɜɯɨɞɟ ɜ 
ɨɯɥɚɠɞɚɸɳɢɣ ɚɝɪɟɝɚɬ ɨɩɪɟɞɟɥɹɟɬɫɹ ɭɫɥɨɜɢɹɦɢ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ, ɤɚɤ ɩɪɚɜɢɥɨ, 
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ɧɚɯɨɞɢɬɫɹ ɜ ɢɧɬɟɪɜɚɥɟ 24–30 °ɋ, ɚ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚ ɜɵɯɨɞɟ (ɤɨɬɨɪɚɹ ɡɚɜɢɫɢɬ ɨɬ ɬɢɩɚ ɢ 
ɤɚɱɟɫɬɜɚ ɜɨɞɵ) – ɜ ɢɧɬɟɪɜɚɥɟ 40–46 °ɋ. ȼɨ ɢɡɛɟɠɚɧɢɟ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɤɨɪɪɨɡɢɢ ɢ 
ɨɬɥɨɠɟɧɢɹ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɪɢɦɟɫɟɣ, ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ ɜ 
ɬɟɩɥɨɨɛɦɟɧɧɢɤɟ ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ ɧɟɤɨɬɨɪɨɝɨ ɞɨɩɭɫɬɢɦɨɝɨ ɭɪɨɜɧɹ. 

Ƚɪɚɞɢɪɧɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɩɨɫɨɛɚ ɨɯɥɚɠɞɟɧɢɹ ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ: 
ɚ) ɦɨɤɪɵɟ ɝɪɚɞɢɪɧɢ; 
ɛ) ɦɨɤɪɨ-ɫɭɯɢɟ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɟ ɝɪɚɞɢɪɧɢ. 

Ɇɨɤɪɵɟ ɝɪɚɞɢɪɧɢ ɩɨɥɭɱɢɥɢ ɲɢɪɨɤɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɫɪɟɞɢ ɷɧɟɪɝɨɛɥɨɤɨɜ ɜ 
Ɋɨɫɫɢɢ. ɉɪɢɧɰɢɩ ɨɯɥɚɠɞɟɧɢɹ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɪɚɫɩɵɥɟɧɢɢ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ, 
ɩɨɞɧɹɬɨɣ ɧɚ ɨɩɪɟɞɟɥɟɧɧɭɸ ɜɵɫɨɬɭ, ɢ ɩɪɨɞɭɜɤɟ ɨɛɪɚɡɭɸɳɢɯɫɹ ɫɬɪɭɣ ɜɨɡɞɭɯɨɦ. 
Ɋɚɫɩɵɥɟɧɧɚɹ ɜɨɞɚ ɜ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ ɫɨɛɢɪɚɟɬɫɹ ɜ ɛɚɫɫɟɣɧɟ ɢ ɩɨɞɚɟɬɫɹ ɧɚɫɨɫɨɦ 
ɨɛɪɚɬɧɨ ɜ ɤɨɧɞɟɧɫɚɬɨɪ. Ɉɯɥɚɠɞɟɧɢɟ ɜɨɞɵ ɜ ɦɨɤɪɵɯ ɝɪɚɞɢɪɧɹɯ ɞɨɫɬɢɝɚɟɬɫɹ ɜ ɨɫɧɨɜɧɨɦ 
ɡɚ ɫɱɟɬ ɢɫɩɚɪɟɧɢɹ ɜɨɞɵ ɢ ɤɨɧɜɟɤɬɢɜɧɨɝɨ ɬɟɩɥɨɨɛɦɟɧɚ. Ɇɨɤɪɵɟ ɝɪɚɞɢɪɧɢ ɢɫɩɨɥɶɡɭɸɬɫɹ 
ɬɨɥɶɤɨ ɞɥɹ ɨɯɥɚɠɞɟɧɢɹ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɫ ɩɨɜɟɪɯɧɨɫɬɧɵɦ 
ɤɨɧɞɟɧɫɚɬɨɪɨɦ ɬɭɪɛɢɧɵ. Ⱦɚɧɧɨɟ ɨɝɪɚɧɢɱɟɧɢɟ ɫɜɹɡɚɧɨ ɫ ɩɪɟɞɟɥɶɧɵɦ ɫɨɞɟɪɠɚɧɢɟɦ 
ɤɢɫɥɨɪɨɞɚ ɜ ɨɫɧɨɜɧɨɦ ɤɨɧɞɟɧɫɚɬɟ, ɤɨɬɨɪɨɟ ɧɟ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ 20 ɦɤɝ/ɥ, ɚ ɬɚɤ ɤɚɤ 
ɩɪɢ ɨɛɬɟɤɚɧɢɢ ɜɨɡɞɭɯɨɦ ɨɯɥɚɠɞɚɸɳɚɹ ɜɨɞɚ ɧɟɢɡɛɟɠɧɨ ɧɚɫɵɳɚɟɬɫɹ ɤɢɫɥɨɪɨɞɨɦ, ɞɚ 
ɟɳɟ ɢ ɜɞɨɛɚɜɨɤ ɩɵɥɶɸ ɢɡ ɜɨɡɞɭɯɚ, ɬɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɧɬɚɤɬɧɨɝɨ ɫɦɟɲɢɜɚɸɳɟɝɨ 
ɤɨɧɞɟɧɫɚɬɨɪɚ ɢɫɤɥɸɱɟɧɨ. 

 
Ɋɢɫɭɧɨɤ 2.93 – Ɇɨɤɪɵɟ ɝɪɚɞɢɪɧɢ 

 

ɉɪɟɢɦɭɳɟɫɬɜɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɨɤɪɵɯ ɝɪɚɞɢɪɟɧ (ɪɢɫɭɧɨɤ 2.93). Ⱦɥɹ Ɋɨɫɫɢɢ, ɜ 
ɫɜɹɡɢ ɫ ɫɭɳɟɫɬɜɭɸɳɢɦɢ ɩɪɨɛɥɟɦɚɦɢ ɤɨɪɪɨɡɢɢ ɢ ɫɭɪɨɜɨɝɨ ɤɥɢɦɚɬɚ, ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ 
ɝɪɚɞɢɪɟɧ ɤɨɦɩɚɧɢɟɣ SPIG ɩɪɢɦɟɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɨɫɨɛɵɟ ɬɟɯɧɨɥɨɝɢɢ ɡɚɳɢɬɵ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɣ: 
ɚ) ɩɪɢɦɟɧɟɧɢɟ ɧɟɜɨɫɩɪɢɢɦɱɢɜɨɝɨ ɤ ɤɨɪɪɨɡɢɢ, ɜɵɫɨɤɢɦ ɢ ɧɢɡɤɢɦ ɬɟɦɩɟɪɚɬɭɪɚɦ 

ɡɚɩɚɬɟɧɬɨɜɚɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ FRP ɞɥɹ ɤɚɪɤɚɫɚ ɢ ɨɛɲɢɜɤɢ ɝɪɚɞɢɪɧɢ; 
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ɛ) ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɧɟɡɚɫɨɪɹɟɦɵɯ, ɞɨɥɝɨɜɟɱɧɵɯ ɢ ɫɬɨɣɤɢɯ ɤ ɧɢɡɤɢɦ ɬɟɦɩɟɪɚɬɭɪɚɦ 
ɤɨɦɩɨɧɟɧɬɨɜ (ɫɨɩɟɥ, ɧɚɫɚɞɨɤ, ɤɚɩɥɟɭɥɨɜɢɬɟɥɟɣ, ɬɪɭɛ); 

ɜ) ɩɪɢɦɟɧɟɧɢɟ ɜɨɞɨɭɥɨɜɢɬɟɥɟɣ ɫ ɧɢɡɤɢɦ ɤɚɩɟɥɶɧɵɦ ɭɧɨɫɨɦ ɞɨ 0,001%; 
ɝ) ɭɫɬɚɧɨɜɤɚ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ ɫ ɞɜɭɦɹ ɪɟɠɢɦɚɦɢ ɪɚɛɨɬɵ (ɥɟɬɧɢɣ/ɡɢɦɧɢɣ); 
ɞ) ɩɪɢɦɟɧɟɧɢɟ ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɵɯ, ɷɧɟɪɝɨɫɛɟɪɟɝɚɸɳɢɯ, ɫ ɩɨɧɢɠɟɧɧɵɦ ɭɪɨɜɧɟɦ 

ɲɭɦɚ ɜɟɧɬɢɥɹɬɨɪɨɜ ɫ ɪɟɝɭɥɢɪɨɜɤɨɣ ɭɝɥɚ ɚɬɚɤɢ ɥɨɩɚɫɬɟɣ ɧɚ ɡɢɦɧɢɣ ɢ ɥɟɬɧɢɣ ɪɟɠɢɦ; 

ɟ) ɦɨɳɧɚɹ ɚɧɬɢɨɛɥɟɞɟɧɢɬɟɥɶɧɚɹ ɫɢɫɬɟɦɚ. 
 

2.27 ȼɨɞɨɫɧɚɛɠɟɧɢɟ 

 

2.27.1 ɍɫɬɚɧɨɜɤɚ ɩɨɞɝɨɬɨɜɤɢ ɜɨɞɵ ɢɡ ɜɨɞɨɡɚɛɨɪɚ 

 

ɉɨɞ ɫɢɫɬɟɦɨɣ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɩɨɞɪɚɡɭɦɟɜɚɟɬɫɹ ɤɨɦɩɥɟɤɫ ɫɨɨɪɭɠɟɧɢɣ, 
ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɜɨɞɨɣ ɩɨɬɪɟɛɢɬɟɥɟɣ ɜ ɧɟɨɛɯɨɞɢɦɨɦ ɤɨɥɢɱɟɫɬɜɟ, 
ɬɪɟɛɭɟɦɨɝɨ ɤɚɱɟɫɬɜɚ. 

ȼɨɞɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɧɚ ɇɉɁ ɞɥɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ, ɯɨɡɹɣɫɬɜɟɧɧɨ-ɛɵɬɨɜɵɯ ɢ 
ɩɢɬɶɟɜɵɯ ɧɭɠɞ, ɚ ɬɚɤɠɟ ɩɪɢ ɬɭɲɟɧɢɢ ɩɨɠɚɪɨɜ. 

Ɍɪɟɛɨɜɚɧɢɹ ɤ ɤɚɱɟɫɬɜɭ ɜɨɞɵ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɚɩɪɚɜɥɟɧɢɹ ɟɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɩɪɢɜɨɞɹɬɫɹ ɜ ɬɚɛɥɢɰɟ 2.62. ɉɟɪɟɞ ɟɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜɨɞɚ ɨɱɢɳɚɟɬɫɹ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɟɬɨɞɨɜ ɤɨɚɝɭɥɹɰɢɢ, ɯɥɨɪɢɪɨɜɚɧɢɹ, ɨɡɨɧɢɪɨɜɚɧɢɹ, ɧɟɣɬɪɚɥɢɡɚɰɢɢ, 
ɩɨɞɳɟɥɚɱɢɜɚɧɢɹ, ɮɨɫɮɚɬɢɪɜɚɧɢɹ ɢ ɞɪ. 

 
Ɍɚɛɥɢɰɚ 2.62 – Ɍɪɟɛɨɜɚɧɢɹ ɤ ɤɚɱɟɫɬɜɭ ɜɨɞɵ, ɩɨɬɪɟɛɥɹɟɦɨɣ ɧɚ ɇɉɁ  
Ɂɚɝɪɹɡɧɟɧɢɹ ȿɞɢ-

ɧɢɰɚ 
ɢɡɦɟ-
ɪɟɧɢɹ 

ɋɜɟɠ
ɚɹ 
ɜɨɞɚ 

ɐɢɪɤɭɥɹɰɢɨɧɧɚɹ 
(ɨɛɨɪɨɬɧɚɹ) ɜɨɞɚ 

Ȼɢɨɯɢɦɢ
-
ɱɟɫɤɢ ɨɱ
ɢɳɟɧɧɵɟ
 ɫɬɨɤɢ 1 
ɫɢɫɬɟɦɵ 

ɉɢɬɶɟɜɚ
ɹ ɜɨɞɚ 

ȼɨɞɚ 
ɞɥɹ 
ɩɨɠɚ-
ɪɨɬɭ-
ɲɟɧɢ
ɹ 

1 
ɫɢɫɬɟɦ
ɚ 

2 
ɫɢɫɬɟɦ
ɚ 

ȼɡɜɟɲɟɧɧɵɟ ɜɟɳɟɫɬɜ
ɚ 

ɦɝ/ɥ 15 25 15 25 ɋɦ. ɋɚɧ
ɉɢɇ 
2.1.4-
1074-01 
«ɉɢɬɶɟɜ
ɚɹ ɜɨɞɚ. 
Ƚɢɝɢɟɧɢ
ɱɟɫɤɢɟ ɬ
ɪɟɛɨɜɚɧ
ɢɹ 
ɤ ɤɚɱɟɫɬ
ɜɭ ɜɨɞɵ 
ɰɟɧɬɪɚɥ
ɢɡɨɜɚɧɧ
ɵɯ ɫɢɫɬ
ɟɦ 
ɜɨɞɨɫɧɚ
ɛɠɟɧɢɹ
» 

ɋɜɟɠ
ɚɹ ɜɨ
ɞɚ 
ɢɥɢ ɛ
ɢɨɯɢɦ
ɢ-
ɱɟɫɤɢ 
ɨɱɢɳ
ɟɧɧɵ
ɟ 
ɫɬɨɤɢ 
1 ɫɢɫɬ
ɟɦɵ 

ȼɡɜɟɲɟɧɧɵɟ ɜɟɳɟɫɬɜ
ɚ ɜ ɩɚɜɨɞɨɤ 

ɦɝ/ɥ 100 - - - 

ɋɭɥɶɮɚɬɵ ɦɝ/ɥ 130 500 500 250 
ɏɥɨɪɢɞɵ ɦɝ/ɥ 50 300 300 150 
Ɉɛɳɟɟ ɫɨɞɟɪɠɚɧɢɟ 
ɫɨɥɟɣ 
(ɩɪɨɤɚɥɟɧɧɵɣ ɨɫɬɚɬɨ
ɤ) 

ɦɝ/ɥ 500 2000 2000 1000 

ȼɪɟɦɟɧɧɚɹ ɠɟɫɬɤɨɫɬɶ ɦɝ-
ɷɤɜ/ɥ 

2,5 5 5 5 

ɉɨɫɬɨɹɧɧɚɹ 
ɠɟɫɬɤɨɫɬɶ 

ɦɝ-
ɷɤɜ/ɥ 

3,3 15 15 15 

ȻɉɄ ɩɨɥɧɨɟ ɦɝ/ɥ 10 25 15 15 
ɋɨɞɟɪɠɚɧɢɟ ɧɟɮɬɟɩɪ
ɨɞɭɤɬɨɜ 

ɦɝ/ɥ - 25 5 5 

ȼɟɳɟɫɬɜɚ, 
ɷɤɫɬɪɚɝɢɪɭɟɦɵɟ 
ɷɮɢɪɨɦ ɜ ɬɨɦ ɱɢɫɥɟ 
ɭɝɥɟɜɨɞɨɪɨɞɵ 

ɦɝ/ɥ 
ɦɝ/ɥ 

– - – - – - 10-15 3-5 

ȼɨɞɨɪɨɞɧɵɣ ɩɨɤɚɡɚɬ
ɟɥɶ 

  7-8,5 7-8,5 7-8,5 7-8,5 
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Ʉɚɱɟɫɬɜɨ ɜɨɞɵ ɢɫɬɨɱɧɢɤɚ ɞɨɥɠɧɨ ɛɵɬɶ ɛɥɢɡɤɨ ɤ ɬɪɟɛɭɟɦɨɦɭ ɤɚɱɟɫɬɜɭ ɜɨɞɵ, ɱɬɨ 
ɩɨɡɜɨɥɢɬ ɧɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɞɨɪɨɝɨɫɬɨɹɳɢɯ ɜɨɞɨɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ. ɂɦɟɧɧɨ ɢɡ 
ɭɫɥɨɜɢɣ ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬ ɜ ɩɪɚɤɬɢɤɟ ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ 
ɩɪɟɞɩɪɢɹɬɢɣ ɜɨɞɨɫɧɚɛɠɟɧɢɟ ɢɯ ɢɡ ɧɟɫɤɨɥɶɤɢɯ ɢɫɬɨɱɧɢɤɨɜ ɫɪɚɡɭ, ɧɚɩɪɢɦɟɪ ɢɡ ɪɟɤɢ ɞɥɹ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɰɟɥɟɣ ɢ ɩɨɞɡɟɦɧɵɦɢ ɜɨɞɚɦɢ ɞɥɹ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɵɯ ɰɟɥɟɣ. ȼ 
ɨɛɨɢɯ ɫɥɭɱɚɹɯ ɩɪɢ ɛɥɚɝɨɩɪɢɹɬɧɵɯ ɭɫɥɨɜɢɹɯ ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɜɨɞɭ ɧɟɨɛɯɨɞɢɦɨɝɨ 
ɤɚɱɟɫɬɜɚ ɩɪɹɦɨ ɢɡ ɢɫɬɨɱɧɢɤɚ ɫ ɧɟɛɨɥɶɲɨɣ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɨɛɪɚɛɨɬɤɨɣ. 

Ɉɱɢɫɬɤɚ ɜɨɞɵ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɜ ɢɫɬɨɱɧɢɤɟ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢ 
ɧɚɡɧɚɱɟɧɢɹ ɜɨɞɨɩɪɨɜɨɞɚ ɫɥɟɞɭɟɬ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɪɚɡɥɢɱɧɭɸ ɫɬɟɩɟɧɶ ɢ ɦɟɬɨɞɵ 
ɜɨɞɨɨɱɢɫɬɤɢ. 

Ⱦɥɹ ɭɞɚɥɟɧɢɹ ɜɡɜɟɲɟɧɧɵɯ ɢ ɝɭɦɭɫɨɜɵɯ ɜɟɳɟɫɬɜ ɩɪɢɦɟɧɹɸɬɫɹ ɦɟɬɨɞɵ 
ɨɬɫɬɚɢɜɚɧɢɹ ɜ ɨɬɫɬɨɣɧɢɤɚɯ ɢ ɨɫɜɟɬɥɢɬɟɥɹɯ ɥɸɛɨɝɨ ɬɢɩɚ, ɚ ɬɚɤɠɟ ɮɢɥɶɬɪɨɜɚɧɢɟ ɜ 
ɧɚɩɨɪɧɵɯ ɢ ɨɬɤɪɵɬɵɯ ɩɟɫɱɚɧɵɯ ɮɢɥɶɬɪɚɯ ɫ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɤɨɚɝɭɥɹɰɢɟɣ ɩɪɢ ɜɵɫɨɤɨɦ 
ɫɨɞɟɪɠɚɧɢɢ ɝɭɦɭɫɨɜɵɯ. Ⱦɥɹ ɭɧɢɱɬɨɠɟɧɢɹ ɨɪɝɚɧɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ, ɩɥɚɧɤɬɨɧɚ ɢ 
ɛɚɤɬɟɪɢɚɥɶɧɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɯɥɨɪɢɪɨɜɚɧɢɟ ɢ ɨɡɨɧɢɪɨɜɚɧɢɟ, 
ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɪɇ – ɩɨɞɤɢɫɥɟɧɢɟ, ɩɨɞɳɟɥɚɱɢɜɚɧɢɟ ɢ ɮɨɫɮɚɬɢɪɨɜɚɧɢɟ; ɞɥɹ 
ɩɨɞɞɟɪɠɚɧɢɹ ɞɨɩɭɫɬɢɦɨɝɨ ɫɨɞɟɪɠɚɧɢɹ ɮɬɨɪɚ – ɮɬɨɪɢɪɨɜɚɧɢɟ ɩɪɢ ɧɟɞɨɫɬɚɬɤɟ ɢ 
ɫɟɪɧɨɤɢɫɥɨɬɧɭɸ ɨɛɪɚɛɨɬɤɭ ɩɪɢ ɢɡɛɵɬɤɟ; ɞɥɹ ɨɛɟɡɠɟɥɟɡɢɜɚɧɢɹ – ɚɷɪɚɰɢɸ, ɤɨɚɝɭɥɹɰɢɸ, 
ɩɨɞɳɟɥɚɱɢɜɚɧɢɟ, ɨɛɪɚɛɨɬɤɭ ɩɟɪɦɚɧɝɚɧɚɬɨɦ ɤɚɥɢɹ ɢ ɤɚɬɢɨɧɢɪɨɜɚɧɢɟ; ɞɥɹ ɭɦɹɝɱɟɧɢɹ 
ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɜɨɞ – ɢɡɜɟɫɬɤɨɜɨɫɨɞɨɜɨɟ ɭɦɹɝɱɟɧɢɟ; ɞɥɹ ɭɦɹɝɱɟɧɢɹ ɩɨɞɡɟɦɧɵɯ ɜɨɞ – 

ɢɨɧɧɵɣ ɨɛɦɟɧ; ɞɥɹ ɨɛɟɫɫɨɥɢɜɚɧɢɹ – ɢɨɧɧɵɣ ɨɛɦɟɧ, ɷɥɟɤɬɪɨɥɢɡ, ɞɢɫɬɢɥɥɹɰɢɸ ɢ 
ɝɢɩɟɪɮɢɥɶɬɪɨɜɚɧɢɟ. 

ɉɪɚɤɬɢɱɟɫɤɢ ɜɨɞɚ, ɩɨɬɪɟɛɥɹɟɦɚɹ ɢɡ ɛɨɥɶɲɢɧɫɬɜɚ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɞɥɹ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɰɟɥɟɣ ɢ ɰɟɥɟɣ ɩɨɠɚɪɨɬɭɲɟɧɢɹ, ɛɨɥɶɲɭɸ ɱɚɫɬɶ ɝɨɞɚ ɧɟ 
ɩɨɞɜɟɪɝɚɟɬɫɹ ɨɱɢɫɬɤɟ. Ɍɨɥɶɤɨ ɜ ɩɟɪɢɨɞ ɩɚɜɨɞɤɨɜ, ɤɨɝɞɚ ɤɨɥɢɱɟɫɬɜɨ ɦɟɯɚɧɢɱɟɫɤɢɯ 
ɩɪɢɦɟɫɟɣ ɜ ɜɨɞɟ ɢɫɬɨɱɧɢɤɚ ɡɧɚɱɢɬɟɥɶɧɨ ɭɜɟɥɢɱɢɜɚɟɬɫɹ, ɩɨɹɜɥɹɟɬɫɹ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɟɟ 
ɨɱɢɫɬɤɢ ɨɬ ɷɬɢɯ ɩɪɢɦɟɫɟɣ. 

ɉɪɢ ɩɟɪɢɨɞɢɱɧɨɫɬɢ ɨɱɢɫɬɤɢ ɜɨɞɵ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɜɨ ɜɫɟɯ ɜɨɡɦɨɠɧɵɯ ɫɥɭɱɚɹɯ 
ɨɫɭɳɟɫɬɜɥɹɬɶ ɮɢɥɶɬɪɨɜɚɧɢɟ ɫɜɟɠɟɣ ɜɨɞɵ ɧɚ ɫɤɨɪɨɫɬɧɵɯ ɧɚɩɨɪɧɵɯ ɮɢɥɶɬɪɚɯ 
(ɩɟɫɱɚɧɵɯ ɢɥɢ ɬɢɩɚ ȼɋɎ), ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɧɚ ɛɚɣɩɚɫɚɯ ɤ ɜɨɞɨɜɨɞɚɦ, ɩɨɞɚɸɳɢɦ 
ɫɜɟɠɭɸ ɜɨɞɭ ɜ ɫɢɫɬɟɦɭ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɡɚɜɨɞɚ, ɚ ɯɥɨɪɢɪɨɜɚɧɢɟ ɫɜɟɠɟɣ ɜɨɞɵ 
ɩɪɨɜɨɞɢɬɶ ɭ ɧɚɫɨɫɧɵɯ, ɩɨɞɚɸɳɢɯ ɜɨɞɭ ɜ ɷɬɢ ɜɨɞɨɜɨɞɵ. 

ȼɨɞɚ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɨɝɨ ɤɚɱɟɫɬɜɚ ɞɨɥɠɧɚ ɨɱɢɳɚɬɶɫɹ ɫ ɫɨɛɥɸɞɟɧɢɟɦ ɜɫɟɯ 
ɧɨɪɦɚɬɢɜɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɢ ɩɟɪɟɞ ɩɨɞɚɱɟɣ ɜ ɬɪɭɛɨɩɪɨɜɨɞɵ ɨɛɟɡɡɚɪɚɠɢɜɚɬɶɫɹ. 

ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɩɨɞɡɟɦɧɵɯ ɜɨɞ, ɤɚɱɟɫɬɜɨ ɤɨɬɨɪɵɯ ɭɞɨɜɥɟɬɜɨɪɹɟɬ 
ɬɪɟɛɨɜɚɧɢɹɦ ȽɈɋɌ «ȼɨɞɚ ɩɢɬɶɟɜɚɹ», ɧɟɨɛɯɨɞɢɦɨ ɜɫɟ ɠɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɭɫɬɚɧɨɜɤɭ 
ɚɜɚɪɢɣɧɨɝɨ ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɹ ɯɥɨɪɢɪɨɜɚɧɢɟɦ ɢɥɢ ɛɚɤɬɟɪɢɰɢɞɧɵɦ ɦɟɬɨɞɨɦ. 

 

2.28 Ʉɚɧɚɥɢɡɚɰɢɹ ɢ ɨɱɢɫɬɧɵɟ ɫɨɨɪɭɠɟɧɢɹ 

 

2.28.1 Ɍɟɯɧɨɥɨɝɢɢ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ 

 

ɋɬɨɱɧɵɟ ɜɨɞɵ ɇɉɁ ɨɛɪɚɡɭɸɬɫɹ ɧɚ ɜɫɟɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɭɫɬɚɧɨɜɤɚɯ, ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɬɨɪɵɯ ɨɛɭɫɥɨɜɥɟɧ ɢɯ ɫɨɫɬɚɜ. Ʉ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦ ɫɬɨɱɧɵɦ ɜɨɞɚɦ 
ɩɪɢɫɨɟɞɢɧɹɸɬɫɹ ɢ ɥɢɜɧɟɜɵɟ ɜɨɞɵ ɫ ɩɥɨɳɚɞɨɤ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɭɫɬɚɧɨɜɨɤ. 



ɂɌɋ 30–2017 

256 

ɋɨɫɬɚɜ ɫɬɨɱɧɵɯ ɜɨɞ ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ ɩɪɟɞɩɪɢɹɬɢɣ (ɇɉɁ) ɜɤɥɸɱɚɟɬ ɜ 
ɫɟɛɹ ɫɥɟɞɭɸɳɢɟ ɡɚɝɪɹɡɧɢɬɟɥɢ: ɧɟɮɬɟɩɪɨɞɭɤɬɵ, ɦɚɫɥɚ, ɮɟɧɨɥ, ɤɚɪɛɚɦɢɞ, 
ɚɪɨɦɚɬɢɱɟɫɤɢɟ ɭɝɥɟɜɨɞɨɪɨɞɵ, ɚɦɦɨɧɢɣɧɵɣ ɚɡɨɬ, ɩɚɪɚɮɢɧ, ɫɭɥɶɮɚɬɵ, ɫɭɥɶɮɢɞɵ, 
ɳɟɥɨɱɶ, ɠɢɪɧɵɟ ɤɢɫɥɨɬɵ ɉȺȼ ɢ ɞɪ. ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɬɨɱɧɵɯ ɜɨɞ ɬɢɩɨɜɨɝɨ ɇɉɁ 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 2.63. 
Ɍɚɛɥɢɰɚ 2.63 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɬɨɱɧɵɯ ɜɨɞ ɬɢɩɨɜɨɝɨ ɇɉɁ 

ȼɢɞɵ ɫɬɨɱɧɵɯ ɜɨɞ 
Ʉɨɧɰɟɧɬɪɚɰɢɹ ɜɟɳɟɫɬɜ, ɦɝ/ɥ 
Ɏɟ-
ɧɨɥ 

ȼɡɜɟɲɟɧɧɵɟ  
ɜ-ɜɚ 

ɇɟɮɬɟ-
ɩɪɨɞɭɤɬɵ 

ɋɭɥɶɮɢ
ɞɵ 

ɋɭɯɨɣ 
ɨɫɬɚɬɨɤ 

ɇɟɮɬɟɫɨɞɟɪɠɚɳɢ
ɟ ɧɟɣɬɪɚɥɶɧɵɟ - 100-300 1000-8000 - 700-1500 

ɋɨɥɟɫɨɞɟɪɠɚɳɢɟ 
(ɫɬɨɤɢ ɗɅɈɍ) 10-20 300-800 1000-10000 30000-

40000 30000-40000 

ɋɟɪɧɢɫɬɨ-
ɳɟɥɨɱɧɵɟ 

6000-
12000 300 8000-14000 30000-

50000 - 

Ʉɢɫɥɵɟ - - 2500 - - 
 

ɇɚ ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ ɡɚɜɨɞɚɯ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɞɜɟ ɨɫɧɨɜɧɵɟ 
ɫɢɫɬɟɦɵ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɤɚɧɚɥɢɡɚɰɢɢ: 

I ɫɢɫɬɟɦɚ – ɞɥɹ ɨɬɜɟɞɟɧɢɹ ɢ ɨɱɢɫɬɤɢ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɧɟɣɬɪɚɥɶɧɵɯ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨ-ɥɢɜɧɟɜɵɯ ɫɬɨɱɧɵɯ ɜɨɞ. 

II ɫɢɫɬɟɦɚ – ɞɥɹ ɨɬɜɟɞɟɧɢɹ ɢ ɨɱɢɫɬɤɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ, 
ɫɨɞɟɪɠɚɳɢɯ ɧɟɮɬɶ, ɧɟɮɬɟɩɪɨɞɭɤɬɵ ɢ ɧɟɮɬɹɧɵɟ ɷɦɭɥɶɫɢɢ, ɫɨɥɢ, ɪɟɚɝɟɧɬɵ ɢ ɞɪɭɝɢɟ 
ɨɪɝɚɧɢɱɟɫɤɢɟ ɢ ɧɟɨɪɝɚɧɢɱɟɫɤɢɟ ɜɟɳɟɫɬɜɚ. 

Ⱦɥɹ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ ɇɉɁ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɡɚɝɪɹɡɧɟɧɧɨɫɬɢ ɢ ɬɪɟɛɨɜɚɧɢɣ ɤ 
ɤɚɱɟɫɬɜɭ ɨɱɢɳɚɟɦɨɣ ɜɨɞɵ ɢɫɩɨɥɶɡɭɸɬ ɫɯɟɦɭ ɨɱɢɫɬɤɢ, ɜɤɥɸɱɚɸɳɭɸ ɜ ɫɟɛɹ ɬɪɢ 
ɨɫɧɨɜɧɵɟ ɫɬɚɞɢɢ ɨɱɢɫɬɤɢ: 

ɚ) ɦɟɯɚɧɢɱɟɫɤɚɹ ɨɱɢɫɬɤɚ ɨɬ ɝɪɭɛɨɞɢɫɩɟɪɫɧɵɯ ɩɪɢɦɟɫɟɣ; 
ɛ) ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɚɹ ɨɱɢɫɬɤɚ ɨɬ ɤɨɥɥɨɢɞɧɵɯ ɱɚɫɬɢɰ; 
ɜ) ɛɢɨɥɨɝɢɱɟɫɤɚɹ ɨɱɢɫɬɤɚ ɨɬ ɨɪɝɚɧɢɱɟɫɤɢɯ ɪɚɫɬɜɨɪɟɧɧɵɯ ɩɪɢɦɟɫɟɣ. 
Ɇɟɯɚɧɢɱɟɫɤɚɹ ɨɱɢɫɬɤɚ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɢ ɫɚɦɵɦ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ 

ɦɟɬɨɞɨɦ ɨɛɪɚɛɨɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ ɡɚɜɨɞɨɜ. Ɉɧɚ ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ 
ɜɵɞɟɥɟɧɢɹ ɧɟɪɚɫɬɜɨɪɟɧɧɵɯ ɩɪɢɦɟɫɟɣ. Ɇɟɯɚɧɢɱɟɫɤɭɸ ɨɱɢɫɬɤɭ ɨɫɭɳɟɫɬɜɥɹɸɬ ɜ ɩɟɫɤɨɥɨɜɤɚɯ, 
ɨɬɫɬɨɣɧɢɤɚɯ, ɝɢɞɪɨɰɢɤɥɨɧɚɯ, ɰɟɧɬɪɢɮɭɝɚɯ, ɮɥɨɬɚɬɨɪɚɯ ɢ ɮɢɥɶɬɪɚɯ. 

ɗɦɭɥɶɝɢɪɢɪɨɜɚɧɧɵɟ ɧɟɮɬɟɩɪɨɞɭɤɬɵ ɢ ɜɡɜɟɲɟɧɧɵɟ ɜɟɳɟɫɬɜɚ ɭɞɚɥɹɸɬ 
ɮɢɥɶɬɪɚɰɢɟɣ ɧɚ ɤɜɚɪɰɟɜɨɦ ɩɟɫɤɟ, ɞɪɨɛɥɟɧɨɦ ɚɧɬɪɚɰɢɬɟ ɢ ɬ.ɞ. ȼɨɡɞɭɲɧɚɹ ɮɥɨɬɚɰɢɹ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɭɞɚɥɟɧɢɟ ɢɡ ɫɬɨɱɧɵɯ ɜɨɞ ɷɦɭɥɶɝɢɪɨɜɚɧɧɵɯ ɜɟɳɟɫɬɜ ɢ ɤɨɥɥɨɢɞɧɵɯ 
ɱɚɫɬɢɱ ɪɚɡɦɟɪɨɦ ɦɟɧɟɟ 150 ɦɤɦ. 

Ɇɟɯɚɧɢɱɟɫɤɚɹ ɨɱɢɫɬɤɚ ɫɬɨɱɧɵɯ ɜɨɞ ɢɡ ɛɵɬɨɜɵɯ ɫɬɨɤɨɜ ɜɵɞɟɥɹɟɬ 60-70% 

ɧɟɪɚɫɬɜɨɪɢɦɵɯ ɩɪɢɦɟɫɟɣ, ɚ ɢɡ ɩɪɨɦɵɲɥɟɧɧɵɯ ɞɨ 95%. ɋɯɟɦɚ ɦɟɯɚɧɢɱɟɫɤɨɣ ɨɱɢɫɬɤɢ 
ɥɢɜɧɟɜɵɯ ɫɬɨɤɨɜɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.94. 

 

http://www.mediana-filter.ru/stoki_oil1.html
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Ɋɢɫɭɧɨɤ 2.94 – ɋɯɟɦɚ ɦɟɯɚɧɢɱɟɫɤɨɣ ɨɱɢɫɬɤɢ ɥɢɜɧɟɜɵɯ ɫɬɨɤɨɜ 

Ɏɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɩɪɢɦɟɧɹɸɬ ɞɥɹ ɨɱɢɫɬɤɢ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ 
ɫɬɨɱɧɵɯ ɜɨɞ ɨɬ ɤɨɥɥɨɢɞɧɵɯ ɢ ɪɚɫɬɜɨɪɟɧɧɵɯ ɡɚɝɪɹɡɧɟɧɢɣ, ɤɨɥɢɱɟɫɬɜɨ ɤɨɬɨɪɵɯ ɜ ɜɨɞɟ 
ɩɨɫɥɟ ɫɨɨɪɭɠɟɧɢɣ ɦɟɯɚɧɢɱɟɫɤɨɣ ɨɱɢɫɬɤɢ ɨɫɬɚɟɬɫɹ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟɢɡɦɟɧɧɵɦ. 

ɇɚɢɛɨɥɟɟ ɱɚɫɬɨ ɩɪɢɦɟɧɹɸɬɫɹ ɬɚɤɢɟ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ ɦɟɬɨɞɵ, ɤɚɤ ɤɨɚɝɭɥɹɰɢɹ, 
ɷɥɟɤɬɪɨɤɨɚɝɭɥɹɰɢɹ, ɮɥɨɤɭɥɹɰɢɹ ɢ ɫɨɪɛɰɢɹ. 

Ⱥɞɫɨɪɛɰɢɹ ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɭɞɚɥɟɧɢɹ ɢɡ ɫɬɨɱɧɵɯ ɜɨɞ ɨɪɝɚɧɢɱɟɫɤɢɯ 
ɜɟɳɟɫɬɜ, ɬɪɭɞɧɨ ɩɨɞɞɚɸɳɢɯɫɹ ɛɚɤɬɟɪɢɚɥɶɧɨɣ ɚɬɚɤɟ. Ⱥɤɬɢɜɢɪɨɜɚɧɧɵɣ ɭɝɨɥɶ ɹɜɥɹɟɬɫɹ 
ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ ɩɪɨɦɵɲɥɟɧɧɵɦ ɚɞɫɨɪɛɟɧɬɨɦ. Ɉɧ ɫɟɥɟɤɬɢɜɧɨ 
ɚɞɫɨɪɛɢɪɭɟɬ ɯɥɨɪɭɝɥɟɜɨɞɨɪɨɞɵ, ɤɪɚɫɢɬɟɥɢ, ɮɟɧɨɥɵ, ɧɢɬɪɨɩɪɨɢɡɜɨɞɧɵɟ ɢ ɬ.ɞ. ɋɯɟɦɚ 
ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.95. 

 
Ɋɢɫɭɧɨɤ 2.95 – ɋɯɟɦɚ ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ 

 

Ȼɢɨɯɢɦɢɱɟɫɤɚɹ ɨɱɢɫɬɤɚ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɦɟɬɨɞɨɜ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ 
ɜɨɞ ɇɉɁ ɤɚɤ ɩɟɪɟɞ ɫɛɪɨɫɨɦ ɜ ɜɨɞɨɟɦ, ɬɚɤ ɢ ɩɟɪɟɞ ɩɨɜɬɨɪɧɵɦ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜ 
ɫɢɫɬɟɦɚɯ ɨɛɨɪɨɬɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ. Ȼɢɨɯɢɦɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɨɫɧɨɜɵɜɚɸɬɫɹ ɧɚ 
ɟɫɬɟɫɬɜɟɧɧɵɯ ɩɪɨɰɟɫɫɚɯ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɝɟɬɟɪɨɬɪɨɮɧɵɯ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ. 
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Ɇɢɤɪɨɨɪɝɚɧɢɡɦɵ ɫɩɨɫɨɛɧɵ ɢɫɩɨɥɶɡɨɜɚɬɶ ɭɝɥɟɜɨɞɨɪɨɞɵ ɪɚɡɧɵɯ ɤɥɚɫɫɨɜ ɩɪɨɫɬɨɝɨ ɢ 
ɫɥɨɠɧɨɝɨ ɫɬɪɨɟɧɢɹ. 

ɉɪɢ ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɨɱɢɫɬɤɟ ɪɚɫɬɜɨɪɟɧɧɵɟ ɨɪɝɚɧɢɱɟɫɤɢɟ ɜɟɳɟɫɬɜɚ ɩɨɞɜɟɪɝɚɸɬɫɹ 
ɫ ɩɨɦɨɳɶɸ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɛɢɨɥɨɝɢɱɟɫɤɨɦɭ ɪɚɫɩɚɞɭ ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɤɢɫɥɨɪɨɞɚ 
(ɚɷɪɨɛɧɵɣ ɩɪɨɰɟɫɫ) ɢɥɢ ɠɟ ɜ ɨɬɫɭɬɫɬɜɢɟ ɤɢɫɥɨɪɨɞɚ (ɚɧɚɷɪɨɛɧɵɣ). 

Ⱥɷɪɨɛɧɵɣ ɫɩɨɫɨɛ ɨɱɢɫɬɤɢ ɜɨɞ ɧɚ ɇɉɁ ɹɜɥɹɟɬɫɹ ɫɚɦɵɦ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ. Ⱦɥɹ 
ɨɱɢɫɬɤɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɚɷɪɨɬɟɧɤɢ, ɜ ɤɨɬɨɪɵɟ ɩɨɫɬɭɩɚɟɬ ɤɢɫɥɨɪɨɞ ɢ ɧɚɫɵɳɚɟɬ ɜɨɞɭ. 

Ⱥɷɪɨɬɟɧɤ ɪɚɛɨɬɚɟɬ ɜɦɟɫɬɟ ɫ ɜɬɨɪɢɱɧɵɦ ɨɫɜɟɬɥɢɬɟɥɟɦ. ɉɪɨɢɫɯɨɞɢɬ ɩɪɨɰɟɫɫ 
ɨɤɢɫɥɟɧɢɹ ɦɢɤɪɨɨɪɝɚɧɢɡɦɚɦɢ ɨɪɝɚɧɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ, ɞɥɹ ɤɨɬɨɪɨɝɨ ɫɨɡɞɚɧɵ 
ɛɥɚɝɨɩɪɢɹɬɧɵɟ ɭɫɥɨɜɢɹ ɜ ɛɢɨɪɟɚɤɬɨɪɟ (ɪɢɫɭɧɨɤ 2.96, 2.97). 

 
Ɋɢɫɭɧɨɤ 2.96 – ɋɯɟɦɚ ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ 

 

 
Ɋɢɫɭɧɨɤ 2.97 – ɋɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ (ȻɂɈ) 
 

 



ɂɌɋ 30–2017 

259 
 

2.28.2 Ʉɚɧɚɥɢɡɚɰɢɨɧɧɵɟ ɧɚɫɨɫɧɵɟ 

 

ɇɚɡɧɚɱɟɧɢɟ ɤɚɧɚɥɢɡɚɰɢɨɧɧɵɯ ɧɚɫɨɫɧɵɯ ɫɬɚɧɰɢɣ 

Ʉɚɧɚɥɢɡɚɰɢɨɧɧɵɟ ɧɚɫɨɫɧɵɟ ɫɬɚɧɰɢɢ ɫɨɨɪɭɠɚɸɬ ɜ ɬɟɯ ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɪɟɥɶɟɮ 
ɦɟɫɬɧɨɫɬɢ ɧɟ ɩɨɡɜɨɥɹɟɬ ɨɬɜɨɞɢɬɶ ɛɵɬɨɜɵɟ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɫɬɨɱɧɵɟ ɜɨɞɵ, 
ɚɬɦɨɫɮɟɪɧɵɟ ɜɨɞɵ ɢ ɨɫɚɞɤɢ (ɢɥ) ɫɚɦɨɬɟɤɨɦ ɤ ɦɟɫɬɭ ɢɯ ɨɱɢɫɬɤɢ ɢɥɢ ɫɛɪɨɫɚ. 
ɉɪɢɦɟɧɟɧɢɟ Ʉɇɋ ɩɨɡɜɨɥɹɟɬ ɬɚɤɠɟ ɢɡɛɟɠɚɬɶ ɛɨɥɶɲɨɝɨ ɡɚɝɥɭɛɥɟɧɢɹ ɫɚɦɨɬɟɱɧɵɯ 
ɤɨɥɥɟɤɬɨɪɨɜ. 

Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɤɚɧɚɥɢɡɚɰɢɨɧɧɵɯ ɧɚɫɨɫɧɵɯ ɫɬɚɧɰɢɣ 

ɉɨ ɪɨɞɭ ɩɟɪɟɤɚɱɢɜɚɟɦɨɣ ɠɢɞɤɨɫɬɢ ɤɚɧɚɥɢɡɚɰɢɨɧɧɵɟ ɧɚɫɨɫɧɵɟ ɫɬɚɧɰɢɢ ɞɟɥɹɬɫɹ 
ɧɚ ɱɟɬɵɪɟ ɝɪɭɩɩɵ: 

ɚ) ɞɥɹ ɩɟɪɟɤɚɱɢɜɚɧɢɹ ɛɵɬɨɜɵɯ ɫɬɨɱɧɵɯ ɜɨɞ; 
ɛ) ɞɥɹ ɩɟɪɟɤɚɱɢɜɚɧɢɹ ɩɪɨɦɵɲɥɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ; 
ɜ) ɞɥɹ ɩɟɪɟɤɚɱɢɜɚɧɢɹ ɚɬɦɨɫɮɟɪɧɵɯ ɜɨɞ; 
ɝ) ɞɥɹ ɩɟɪɟɤɚɱɢɜɚɧɢɹ ɨɫɚɞɤɨɜ. 
Ɋɚɫɫɦɨɬɪɟɧɧɵɟ ɜɢɞɵ ɧɚɫɨɫɧɵɯ ɫɬɚɧɰɢɣ ɤɥɚɫɫɢɮɢɰɢɪɭɸɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 
ɚ) ɩɨ ɪɚɫɩɨɥɨɠɟɧɢɸ ɩɪɢɟɦɧɨɝɨ ɪɟɡɟɪɜɭɚɪɚ ɢ ɩɨɦɟɳɟɧɢɹ ɪɟɲɟɬɨɤ 

ɨɬɧɨɫɢɬɟɥɶɧɨ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ – ɫɬɚɧɰɢɢ ɫ ɪɚɡɞɟɥɶɧɵɦ ɪɚɫɩɨɥɨɠɟɧɢɟɦ ɪɟɡɟɪɜɭɚɪɚ ɢ 
ɫɨɜɦɟɳɟɧɧɵɟ; 

ɛ) ɩɨ ɪɚɫɩɨɥɨɠɟɧɢɸ ɧɚɫɨɫɧɵɯ ɚɝɪɟɝɚɬɨɜ ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɨɜɟɪɯɧɨɫɬɢ ɡɟɦɥɢ – 

ɫɬɚɧɰɢɢ ɧɟɡɚɝɥɭɛɥɟɧɧɵɟ (ɞɨ 4 ɦ), ɩɨɥɭɡɚɝɥɭɛɥɟɧɧɵɟ (ɞɨ 7 ɦ) ɢ ɲɚɯɬɧɨɝɨ ɬɢɩɚ; 
ɜ) ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɮɨɪɦɨɣ ɡɞɚɧɢɹ ɜ ɩɥɚɧɟ – ɫɬɚɧɰɢɢ ɤɪɭɝɥɨɣ ɢ 

ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɮɨɪɦɵ; 
ɝ) ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɚɫɨɫɧɵɯ ɚɝɪɟɝɚɬɨɜ – ɫɬɚɧɰɢɢ ɫ 

ɝɨɪɢɡɨɧɬɚɥɶɧɵɦɢ, ɜɟɪɬɢɤɚɥɶɧɵɦɢ ɢɥɢ ɨɫɟɜɵɦɢ ɧɚɫɨɫɚɦɢ; 
ɞ) ɩɨ ɫɢɫɬɟɦɟ ɭɩɪɚɜɥɟɧɢɹ ɚɝɪɟɝɚɬɚɦɢ – ɫɬɚɧɰɢɢ ɫ ɪɭɱɧɵɦ ɭɩɪɚɜɥɟɧɢɟɦ, 

ɩɨɥɭɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɟ, ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɟ ɫ ɦɟɫɬɧɵɦ ɞɢɫɩɟɬɱɟɪɫɤɢɦ ɩɭɧɤɬɨɦ ɢ 
ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɟ ɫ ɬɟɥɟɭɩɪɚɜɥɟɧɢɟɦ (ɭɩɪɚɜɥɟɧɢɟ ɧɚɫɨɫɧɵɦɢ ɚɝɪɟɝɚɬɚɦɢ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɫɪɟɞɫɬɜ ɬɟɥɟɦɟɯɚɧɢɤɢ). 

Ʉɚɧɚɥɢɡɚɰɢɨɧɧɵɟ ɧɚɫɨɫɧɵɟ ɫɬɚɧɰɢɢ, ɤɚɤ ɩɪɚɜɢɥɨ, ɫɨɨɪɭɠɚɸɬ ɜ ɫɚɦɵɯ ɧɢɡɤɢɯ 
ɬɨɱɤɚɯ ɬɟɪɪɢɬɨɪɢɢ ɤɚɧɚɥɢɡɭɟɦɨɝɨ ɨɛɴɟɤɬɚ. 

Ʉɚɧɚɥɢɡɚɰɢɨɧɧɵɟ ɧɚɫɨɫɧɵɟ ɫɬɚɧɰɢɢ ɤɨɦɩɥɟɤɬɧɨɣ ɩɨɫɬɚɜɤɢ «Ʉɇɋ» 

ȼ ɫɨɜɪɟɦɟɧɧɨɣ ɩɪɚɤɬɢɤɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɜ ɬɨɦ ɱɢɫɥɟ ɧɚ ɩɥɨɳɚɞɤɚɯ ɇɉɁ ɲɢɪɨɤɨɟ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɩɨɥɭɱɢɥɢ «Ʉɇɋ» – ɤɚɧɚɥɢɡɚɰɢɨɧɧɵɟ ɧɚɫɨɫɧɵɟ ɫɬɚɧɰɢɢ ɤɨɦɩɥɟɤɬɧɨɣ 
ɩɨɫɬɚɜɤɢ. ɇɚ ɪɢɫɭɧɤɟ 2.98 ɩɪɟɞɫɬɚɜɥɟɧɚ ɨɛɳɚɹ ɫɯɟɦɚ ɭɫɬɪɨɣɫɬɜɚ «Ʉɇɋ» ɫ ɩɨɝɪɭɠɧɵɦɢ 
ɧɚɫɨɫɚɦɢ. 
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Ɋɢɫɭɧɨɤ 2.98 – Ɉɛɳɚɹ ɫɯɟɦɚ ɭɫɬɪɨɣɫɬɜɚ «Ʉɇɋ» ɫ ɩɨɝɪɭɠɧɵɦɢ ɧɚɫɨɫɚɦɢ 

 

ɇɚɫɨɫɵ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɜ ɫɬɚɧɰɢɸ, ɪɚɡɞɟɥɹɸɬ ɧɚ ɩɨɝɪɭɠɧɵɟ ɢ 
ɫɚɦɨɜɫɚɫɵɜɚɸɳɢɟ. 

ȼ ɨɛɥɚɫɬɢ ɩɪɢɦɟɧɟɧɢɹ Ʉɇɋ ɪɚɡɞɟɥɹɸɬ ɩɨ ɬɢɩɭ ɫɬɨɤɨɜ, ɫ ɤɨɬɨɪɵɦɢ ɨɧɚ ɛɭɞɟɬ 
ɪɚɛɨɬɚɬɶ: ɯɨɡɹɣɫɬɜɟɧɧɨ-ɛɵɬɨɜɵɟ, ɥɢɜɧɟɜɵɟ ɢ ɩɪɨɦɵɲɥɟɧɧɵɟ. Ʉɨɧɫɬɪɭɤɰɢɨɧɧɨ ɨɧɢ 
ɨɬɥɢɱɚɸɬɫɹ ɬɨɥɶɤɨ ɜ ɫɩɟɰɢɚɥɶɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ, ɤɨɬɨɪɨɟ ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɤɚɠɞɨɝɨ 
ɬɢɩɚ ɫɬɨɤɚ. 

ɉɪɢɧɰɢɩɵ ɪɚɛɨɬɵ Ʉɇɋ 

ɋɬɨɱɧɵɟ ɜɨɞɵ ɩɨɩɚɞɚɸɬ ɜ ɧɢɠɧɸɸ ɱɚɫɬɶ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ Ʉɇɋ ɩɨ 
ɩɨɞɜɨɞɹɳɟɦɭ ɬɪɭɛɨɩɪɨɜɨɞɭ. ɇɚ ɞɧɟ ɧɢɠɧɟɣ ɱɚɫɬɢ ɫɢɫɬɟɦɵ ɪɚɡɦɟɳɟɧɨ ɧɚɫɨɫɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ (ɩɨɝɪɭɠɧɵɟ ɧɚɫɨɫɵ). ȼ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ ɜɫɟ ɡɚɞɜɢɠɤɢ, 
ɧɚɯɨɞɹɳɢɟɫɹ ɧɚ ɬɪɭɛɨɩɪɨɜɨɞɚɯ, ɧɚɯɨɞɹɬɫɹ ɜ «ɨɬɤɪɵɬɨɦ» ɩɨɥɨɠɟɧɢɢ. Ʉɚɠɞɵɣ 
ɬɪɭɛɨɩɪɨɜɨɞ ɨɫɧɚɳɟɧ ɨɛɪɚɬɧɵɦ ɤɥɚɩɚɧɨɦ. Ɉɧ ɧɟ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɢ ɫɬɨɱɧɨɣ ɜɨɞɟ 
ɩɨɩɚɞɚɬɶ ɨɛɪɚɬɧɨ ɜ ɧɚɫɨɫ. 

Ɉɬɫɭɬɫɬɜɢɟ ɧɟɩɪɢɹɬɧɵɯ ɡɚɩɚɯɨɜ ɝɚɪɚɧɬɢɪɭɟɬ ɝɟɪɦɟɬɢɱɧɵɣ ɡɚɤɪɵɜɚɸɳɢɣɫɹ ɥɸɤ. 
Ɉɧ ɧɚɯɨɞɢɬɫɹ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɤɚɧɚɥɢɡɚɰɢɨɧɧɨɣ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ. ɉɨɦɢɦɨ ɷɬɨɝɨ, 
ɜɟɪɯɧɹɹ ɱɚɫɬɶ Ʉɇɋ ɫɧɚɛɠɟɧɚ ɜɟɧɬɢɥɹɰɢɨɧɧɵɦ ɩɚɬɪɭɛɤɨɦ, ɤɨɬɨɪɵɣ ɩɪɨɢɡɜɨɞɢɬ 
ɜɨɡɞɭɯɨɨɛɦɟɧ. 

ɇɚɫɨɫɧɚɹ ɫɬɚɧɰɢɹ Ʉɇɋ ɭɩɪɚɜɥɹɟɬɫɹ ɩɨɫɪɟɞɫɬɜɨɦ ɩɨɩɥɚɜɤɨɜɵɯ ɞɚɬɱɢɤɨɜ. ɉɪɢ ɢɯ 
ɫɪɚɛɚɬɵɜɚɧɢɢ ɜɤɥɸɱɚɸɬɫɹ ɫɜɟɬɨɜɵɟ ɫɢɝɧɚɥɵ, ɤɨɬɨɪɵɟ ɧɚɯɨɞɹɬɫɹ ɧɚ ɩɭɥɶɬɟ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ. Ɇɟɫɬɨɩɨɥɨɠɟɧɢɟ ɷɥɟɤɬɪɨɧɧɨɝɨ ɩɭɥɶɬɚ ɭɩɪɚɜɥɟɧɢɹ – 

ɬɟɯɧɢɱɟɫɤɨɟ ɩɨɦɟɳɟɧɢɟ ɡɞɚɧɢɹ ɥɢɛɨ ɦɟɬɚɥɥɢɱɟɫɤɢɣ ɳɢɬ ɧɚ ɫɬɨɣɤɚɯ, ɧɚɯɨɞɹɳɢɣɫɹ ɧɚ 
ɩɨɜɟɪɯɧɨɫɬɢ. Ⱥɜɚɪɢɣɧɵɣ ɫɢɝɧɚɥ ɨɛɨ ɜɫɟɯ ɧɟɲɬɚɬɧɵɯ ɫɢɬɭɚɰɢɹɯ ɨɬɪɚɠɚɟɬɫɹ ɧɚ 
ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɲɤɚɮɚ ɭɩɪɚɜɥɟɧɢɹ ɫɜɟɬɨɡɜɭɤɨɜɨɣ ɫɢɝɚɥɢɡɚɰɢɟɣ ɢ ɱɟɪɟɡ «ɫɭɯɨɣ 
ɤɨɧɬɚɤɬ» ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɦɨɠɟɬ ɛɵɬɶ ɩɟɪɟɞɚɧ ɧɚ ɩɭɥɶɬ ɞɟɠɭɪɧɨɝɨ ɨɩɟɪɚɬɨɪɚ. 

 

2.29 Ɉɱɢɫɬɤɚ ɜɵɛɪɨɫɨɜ (ɜ ɬɨɦ ɱɢɫɥɟ ɮɚɤɟɥɶɧɵɟ ɭɫɬɚɧɨɜɤɢ) 
 

Ɇɟɬɨɞɵ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɡɚɝɪɹɡɧɟɧɢɹ ɚɬɦɨɫɮɟɪɵ ɜɵɛɪɨɫɚɦɢ ɬɨɤɫɢɱɧɵɯ 
ɜɟɳɟɫɬɜ ɪɚɡɞɟɥɹɸɬɫɹ ɧɚ ɩɪɟɞɭɩɪɟɠɞɚɸɳɢɟ ɢ «ɧɚ ɤɨɧɰɟ ɬɪɭɛɵ». Ʉɨɥɢɱɟɫɬɜɨ ɜɟɳɟɫɬɜ, 
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ɨɛɪɚɡɭɸɳɟɟɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɝɨɪɚɧɢɹ ɬɨɩɥɢɜɚ – ɨɤɫɢɞɵ ɚɡɨɬɚ, ɭɝɥɟɪɨɞɚ – ɦɨɠɧɨ 
ɫɨɤɪɚɳɚɬɶ ɡɚ ɫɱɟɬ ɦɨɞɟɪɧɢɡɚɰɢɢ ɤɨɧɫɬɪɭɤɰɢɢ ɩɟɱɟɣ, ɨɛɪɚɳɚɹ ɜɧɢɦɚɧɢɟ ɧɟ ɬɨɥɶɤɨ ɧɚ 
ɢɯ ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɶ, ɧɨ ɢ ɧɚ ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɨɛɪɚɡɨɜɚɧɢɹ ɧɟɤɨɬɨɪɨɝɨ ɤɨɥɢɱɟɫɬɜɚ 
ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɬɨɤɫɢɤɚɧɬɨɜ. Ⱦɪɭɝɨɣ ɫɩɨɫɨɛ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɢɯ ɨɛɪɚɡɨɜɚɧɢɹ – 

ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɩɪɨɰɟɫɫɚ ɝɨɪɟɧɢɹ, ɜ ɬɨɦ ɱɢɫɥɟ ɡɚ ɫɱɟɬ ɦɨɧɢɬɨɪɢɧɝɚ ɨɬɯɨɞɹɳɢɯ ɝɚɡɨɜ. 
Ⱦɚɠɟ ɟɫɥɢ ɦɨɝɭɬ ɜɧɟɞɪɹɬɶɫɹ ɧɟɤɨɬɨɪɵɟ ɩɪɟɞɭɩɪɟɠɞɚɸɳɢɟ ɬɟɯɧɨɥɨɝɢɢ ɢɥɢ ɩɟɪɜɢɱɧɵɟ 
ɦɟɪɵ, ɡɚɝɪɹɡɧɹɸɳɢɟ ɜɟɳɟɫɬɜɚ, ɬɚɤɢɟ ɤɚɤ NOX, ɬɜɟɪɞɵɟ ɱɚɫɬɢɰɵ, H2S, SO2, ɞɪɭɝɢɟ 
ɫɟɪɧɵɟ ɫɨɟɞɢɧɟɧɢɹ ɢ ɥɟɬɭɱɢɟ ɨɪɝɚɧɢɱɟɫɤɢɟ ɫɨɟɞɢɧɟɧɢɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɭɞɚɥɹɸɬɫɹ 
ɬɟɯɧɨɥɨɝɢɹɦɢ «ɧɚ ɤɨɧɰɟ ɬɪɭɛɵ». Ɉɞɧɨɣ ɢɡ ɫɚɦɵɯ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ ɨɛɳɟɨɛɴɟɤɬɨɜɵɯ 
ɫɢɫɬɟɦ ɨɱɢɫɬɤɢ ɜɵɛɪɨɫɨɜ ɧɚ ɇɉɁ ɹɜɥɹɟɬɫɹ ɛɨɪɶɛɚ ɫ H2S. ɗɬɢ ɫɢɫɬɟɦɵ ɨɛɵɱɧɨ 
ɫɨɞɟɪɠɚɬ ɫɢɫɬɟɦɭ ɚɦɢɧɨɜɨɣ ɨɱɢɫɬɤɢ ɢ ɭɫɬɚɧɨɜɤɭ ɫɟɪɨɨɱɢɫɬɤɢ ɞɥɹ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ H2S 

ɜ ɫɟɪɭ (ɩɪɨɰɟɫɫ Ʉɥɚɭɫɚ), ɤɨɬɨɪɚɹ ɹɜɥɹɟɬɫɹ ɩɨɛɨɱɧɵɦ ɩɪɨɞɭɤɬɨɦ ɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɢ. 
Ɏɚɤɟɥɶɧɵɟ ɭɫɬɚɧɨɜɤɢ – ɞɪɭɝɨɣ ɦɟɬɨɞ, ɢɫɩɨɥɶɡɭɟɦɵɣ ɧɚ ɇɉɁ ɞɥɹ ɨɯɪɚɧɵ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɨɬ ɧɟɲɬɚɬɧɵɯ ɡɚɝɪɹɡɧɟɧɢɣ ɚɬɦɨɫɮɟɪɵ ɜɵɛɪɨɫɚɦɢ. 
Ɏɚɤɟɥɶɧɚɹ ɭɫɬɚɧɨɜɤɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɭɬɢɥɢɡɚɰɢɢ ɝɨɪɸɱɢɯ ɩɚɪɨɜ ɢɥɢ ɝɚɡɨɜ, 

ɬɚɤɠɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɫɛɪɨɫɚ ɢ ɩɨɫɥɟɞɭɸɳɟɝɨ ɫɠɢɝɚɧɢɹ ɭɝɥɟɜɨɞɨɪɨɞɨɜ, ɩɨɥɭɱɚɟɦɵɯ 
ɩɪɢ ɧɚɪɭɲɟɧɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ. 

Ɏɚɤɟɥɶɧɵɟ ɭɫɬɚɧɨɜɤɢ ɛɵɜɚɸɬ: ɨɛɳɟɡɚɜɨɞɫɤɢɟ, ɜ ɤɨɬɨɪɵɯ ɫɠɢɝɚɸɬ ɛɥɢɡɤɢɟ ɩɨ 
ɫɨɫɬɚɜɭ ɝɚɡɨɜɵɟ ɜɵɛɪɨɫɵ (ɧɚɩɪɢɦɟɪ, ɭɝɥɟɜɨɞɨɪɨɞɵ) ɫ ɪɚɡɥɢɱɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜ 
ɩɪɟɞɩɪɢɹɬɢɹ, ɢ ɫɩɟɰɢɚɥɶɧɵɟ (ɜ ɫɨɫɬɚɜɟ ɨɬɞɟɥɶɧɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɭɫɬɚɧɨɜɨɤ ɢɥɢ 
ɩɪɨɢɡɜɨɞɫɬɜ). 

ɋɭɳɟɫɬɜɭɟɬ 2 ɨɫɧɨɜɧɵɯ ɜɢɞɚ ɤɨɧɫɬɪɭɤɰɢɢ ɮɚɤɟɥɶɧɵɯ ɭɫɬɚɧɨɜɨɤ – ɷɬɨ ɮɚɤɟɥɶɧɵɟ 
ɭɫɬɚɧɨɜɤɢ ɡɚɤɪɵɬɨɝɨ ɢ ɨɬɤɪɵɬɨɝɨ ɬɢɩɚ. 

Ɉɬɤɪɵɬɚɹ ɮɚɤɟɥɶɧɚɹ ɫɢɫɬɟɦɚ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɨɞɪɚɡɭɦɟɜɚɟɬ ɩɪɹɦɨɥɢɧɟɣɧɵɣ 
ɩɪɨɯɨɞ ɝɚɡɚ ɱɟɪɟɡ ɮɚɤɟɥɶɧɵɣ ɫɬɜɨɥ, ɭɫɬɚɧɨɜɥɟɧɧɵɣ ɜɟɪɬɢɤɚɥɶɧɨ ɢ ɢɦɟɸɳɢɣ ɜɵɫɨɬɭ ɧɟ 
ɦɟɧɟɟ 4 ɦɟɬɪɨɜ. 

Ɂɚɤɪɵɬɵɟ ɮɚɤɟɥɶɧɵɟ ɫɢɫɬɟɦɵ (ɧɚɡɵɜɚɟɦɵɟ ɬɚɤɠɟ ɧɚɡɟɦɧɵɦɢ ɮɚɤɟɥɚɦɢ, 
ɮɚɤɟɥɚɦɢ ɞɥɹ ɝɭɫɬɨɧɚɫɟɥɟɧɧɵɯ ɪɚɣɨɧɨɜ ɢɥɢ «ɮɚɤɟɥɚɦɢ ɬɟɪɦɢɱɟɫɤɨɝɨ 
ɨɤɢɫɥɟɧɢɹ») ɢɡɝɨɬɚɜɥɢɜɚɸɬɫɹ ɦɨɛɢɥɶɧɵɦɢ (ɧɚ ɬɪɟɣɥɟɪɚɯ), ɧɚ ɬɪɟɧɨɝɚɯ, 
ɝɨɪɢɡɨɧɬɚɥɶɧɵɦɢ ɢ ɪɟɞɤɨ – ɜɵɫɨɬɧɵɦɢ. Ɂɚɤɪɵɬɵɟ ɮɚɤɟɥɶɧɵɟ ɭɫɬɚɧɨɜɤɢ ɩɨɥɭɱɢɥɢ ɟɳɟ 
ɨɞɧɨ ɧɚɡɜɚɧɢɟ: «ɧɚɡɟɦɧɵɟ». 

Ƚɨɪɢɡɨɧɬɚɥɶɧɵɟ ɮɚɤɟɥɶɧɵɟ ɭɫɬɚɧɨɜɤɢ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɛɟɡɞɵɦɧɨɣ 
ɭɬɢɥɢɡɚɰɢɢ ɩɨɫɬɨɹɧɧɵɯ, ɚɜɚɪɢɣɧɵɯ ɢ ɩɟɪɢɨɞɢɱɟɫɤɢɯ ɮɚɤɟɥɶɧɵɯ ɫɛɪɨɫɨɜ. 

ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɟ ɡɚɜɨɞɵ ɱɚɫɬɨ ɪɚɫɩɨɥɨɠɟɧɵ 
ɧɟɞɚɥɟɤɨ ɨɬ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ ɢɥɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɚɯ, ɬɨ ɧɚ 
ɇɉɁ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɪɢɦɟɧɹɸɬɫɹ ɡɚɤɪɵɬɵɟ ɮɚɤɟɥɵ. 

ɉɪɟɢɦɭɳɟɫɬɜɚ ɡɚɤɪɵɬɵɯ ɮɚɤɟɥɶɧɵɯ ɫɢɫɬɟɦ: 
 ɨɬɫɭɬɫɬɜɢɟ ɞɵɦɚ, ɩɚɪɚ, ɜɢɞɢɦɨɝɨ ɩɥɚɦɟɧɢ, ɡɚɩɚɯɚ; 

 ɧɢɡɤɢɣ ɭɪɨɜɟɧɶ ɲɭɦɚ; 

 ɧɟɛɨɥɶɲɢɟ ɢ ɤɨɧɬɪɨɥɢɪɭɟɦɵɟ ɜɵɛɪɨɫɵ; 

 ɨɬɫɭɬɫɬɜɢɟ ɬɟɩɥɨɜɨɝɨ ɲɥɟɣɮɚ; 

 ɩɪɨɫɬɚɹ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɫ ɥɟɝɤɢɦ ɞɨɫɬɭɩɨɦ ɤɨ ɜɫɟɦ ɭɩɪɚɜɥɹɸɳɢɦ 
ɨɪɝɚɧɚɦ; 

 ɭɞɨɛɫɬɜɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɜɫɟɯ ɭɡɥɨɜ ɫ ɡɟɦɥɢ (ɧɚɩɪɢɦɟɪ, ɞɟɠɭɪɧɵɟ ɝɨɪɟɥɤɢ 
ɦɨɝɭɬ ɛɵɬɶ ɫɧɹɬɵ ɛɟɡ ɨɫɬɚɧɨɜɤɢ ɜɫɟɣ ɫɢɫɬɟɦɵ); 
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 ɨɬɫɭɬɫɬɜɢɟ ɬɟɩɥɨɜɨɝɨ ɢɡɥɭɱɟɧɢɹ (ɧɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɫɨɨɪɭɠɚɬɶ ɫɩɟɰɢɚɥɶɧɵɣ 
ɬɟɩɥɨɜɨɣ ɷɤɪɚɧ); 

 ɛɟɡɨɩɚɫɧɨɟ ɢ ɧɚɞɟɠɧɨɟ ɭɧɢɱɬɨɠɟɧɢɟ ɥɸɛɵɯ ɠɢɞɤɢɯ ɢ ɝɚɡɨɨɛɪɚɡɧɵɯ ɨɬɯɨɞɨɜ. 
Ɂɚɤɪɵɬɚɹ ɮɚɤɟɥɶɧɚɹ ɫɢɫɬɟɦɚ ɦɨɠɟɬ ɛɵɬɶ ɨɫɧɚɳɟɧɚ ɨɞɧɨɣ ɢɡ ɞɜɭɯ ɬɢɩɨɜ ɫɢɫɬɟɦ 

ɭɬɢɥɢɡɚɰɢɢ ɬɟɩɥɚ: ɷɬɨ ɦɨɠɟɬ ɛɵɬɶ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɧɚɝɪɟɜ (ɱɟɪɟɡ ɬɟɩɥɨɨɛɦɟɧɧɢɤ) 
ɩɨɬɨɤɚ ɯɨɥɨɞɧɵɯ ɨɬɯɨɞɨɜ ɫ ɰɟɥɶɸ ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨɝɨ ɢɯ ɫɠɢɝɚɧɢɹ ɢɥɢ ɤɨɬɟɥ ɞɥɹ 
ɩɨɥɭɱɟɧɢɹ ɜɨɞɹɧɨɝɨ ɩɚɪɚ. 

ȿɫɥɢ ɪɟɤɭɩɟɪɚɬɢɜɧɚɹ ɷɧɟɪɝɢɹ ɧɚ ɞɚɧɧɨɦ ɨɛɴɟɤɬɟ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɚ, ɬɨ 
ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɟɫɬɶ ɫɦɵɫɥ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɜɨɩɪɨɫ ɨ ɩɪɢɦɟɧɟɧɢɢ ɢ ɬɨɣ ɢ ɞɪɭɝɨɣ 
ɫɢɫɬɟɦɵ ɭɬɢɥɢɡɚɰɢɢ. 

 

2.30 ɍɬɢɥɢɡɚɰɢɹ ɨɬɯɨɞɨɜ 

 

Ʉɨɥɢɱɟɫɬɜɨ ɨɬɯɨɞɨɜ, ɨɛɪɚɡɭɸɳɢɯɫɹ ɧɚ ɡɚɜɨɞɚɯ ɧɟɜɟɥɢɤɨ, ɟɫɥɢ ɫɪɚɜɧɢɬɶ ɟɝɨ ɫ 
ɤɨɥɢɱɟɫɬɜɨɦ ɫɵɪɶɹ ɢ ɩɪɨɞɭɤɬɨɜ, ɤɨɬɨɪɵɟ ɡɚɜɨɞɵ ɩɟɪɟɪɚɛɚɬɵɜɚɸɬ. Ɉɬɯɨɞɵ ɇɉɁ 
ɨɛɵɱɧɨ ɨɯɜɚɬɵɜɚɸɬ ɬɪɢ ɤɚɬɟɝɨɪɢɢ ɦɚɬɟɪɢɚɥɨɜ: 

 ɲɥɚɦɵ, ɤɚɤ ɧɟɮɬɹɧɵɟ (ɧɚɩɪɢɦɟɪ, ɨɫɚɞɤɢ ɢɡ ɪɟɡɟɪɜɭɚɪɨɜ), ɬɚɤ ɢ ɧɟ ɧɟɮɬɹɧɵɟ 
(ɧɚɩɪɢɦɟɪ, ɢɡ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ); 

 ɞɪɭɝɢɟ ɨɬɯɨɞɵ ɇɉɁ, ɜɤɥɸɱɚɸɳɢɟ ɪɚɡɥɢɱɧɵɟ ɠɢɞɤɢɟ, ɩɨɥɭɠɢɞɤɢɟ ɢɥɢ ɬɜɟɪɞɵɟ 
ɨɬɯɨɞɵ (ɧɚɩɪɢɦɟɪ, ɡɚɝɪɹɡɧɟɧɧɵɟ ɩɨɱɜɵ, ɨɬɪɚɛɨɬɚɧɧɵɟ ɤɚɬɚɥɢɡɚɬɨɪɵ, ɧɟɮɬɹɧɵɟ 
ɨɬɯɨɞɵ, ɡɨɥɚ ɦɭɫɨɪɨɫɠɢɝɚɬɟɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ, ɨɬɪɚɛɨɬɚɧɧɚɹ ɳɟɥɨɱɶ, 
ɨɬɪɚɛɨɬɚɧɧɚɹ ɝɥɢɧɚ, ɨɬɪɚɛɨɬɚɧɧɵɟ ɯɢɦɢɱɟɫɤɢɟ ɜɟɳɟɫɬɜɚ, ɤɢɫɥɵɣ ɝɭɞɪɨɧ); 

 ɨɬɯɨɞɵ ɧɟ ɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɢ, ɧɚɩɪɢɦɟɪ, ɛɵɬɨɜɵɟ, ɨɬɯɨɞɵ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 
Ɍɚɛɥɢɰɚ 2.64 ɞɟɦɨɧɫɬɪɢɪɭɟɬ ɤɪɚɬɤɭɸ ɢɧɮɨɪɦɚɰɢɸ ɨɛ ɨɫɧɨɜɧɵɯ ɬɢɩɚɯ ɬɜɟɪɞɵɯ 

ɨɬɯɨɞɨɜ, ɨɛɪɚɡɭɟɦɵɯ ɧɚ ɇɉɁ, ɢ ɢɯ ɢɫɬɨɱɧɢɤɚɯ. 
 

Ɍɚɛɥɢɰɚ 2.64 – Ɉɫɧɨɜɧɵɟ ɬɜɟɪɞɵɟ ɨɬɯɨɞɵ ɇɉɁ 
Ɍɢɩ ɨɬɯɨɞɨɜ Ʉɚɬɟɝɨɪɢɹ ɂɫɬɨɱɧɢɤ 

ɇɟɮɬɟɫɨɞɟɪɠɚɳɢɟ 
ɦɚɬɟɪɢɚɥɵ 

ɇɟɮɬɟɲɥɚɦɵ 

Ɉɫɚɞɤɢ ɪɟɡɟɪɜɭɚɪɨɜ, ɢɥɵ ɛɢɨɨɱɢɫɬɤɢ, 
ɲɥɚɦɵ ɫɟɩɚɪɚɬɨɪɨɜ, ɲɥɚɦɵ ɨɱɢɫɬɤɢ 
ɫɬɨɱɧɵɯ ɜɨɞ, ɡɚɝɪɹɡɧɟɧɧɵɟ ɩɨɱɜɵ; 
ɲɥɚɦ, ɨɛɪɚɡɭɟɦɵɣ ɩɪɢ ɨɛɟɫɫɨɥɢɜɚɧɢɢ  

Ɍɜɟɪɞɵɟ 
ɦɚɬɟɪɢɚɥɵ 

ɡɚɝɪɹɡɧɟɧɧɵɟ ɩɨɱɜɵ, ɨɫɬɚɬɤɢ 
ɧɟɮɬɹɧɨɝɨ ɪɚɡɥɢɜɚ, ɨɫɬɚɬɤɢ ɫɦɨɥ, 
ɮɢɥɶɬɪɨɜɚɥɶɧɵɟ ɦɚɬɟɪɢɚɥɵ, 
ɭɩɥɨɬɧɟɧɢɹ, ɢɡɨɥɹɰɢɹ, 
ɚɤɬɢɜɢɪɨɜɚɧɧɵɣ ɭɝɨɥɶ 

ɇɟ ɧɟɮɬɹɧɵɟ ɦɚɬɟɪɢɚɥɵ 

Ɉɬɪɚɛɨɬɚɧɧɵɟ 
ɤɚɬɚɥɢɡɚɬɨɪɵ 
(ɡɚ 
ɢɫɤɥɸɱɟɧɢɟɦ 
ɞɪɚɝɦɟɬɚɥɥɨɜ) 

Ʉɚɬɚɥɢɡɚɬɨɪɵ ɭɫɬɚɧɨɜɤɢ FCC, 
ɤɚɬɚɥɢɡɚɬɨɪɵ ɝɢɞɪɨɨɛɟɫɫɟɪɢɜɚɧɢɹ 
/ɝɢɞɪɨɨɱɢɫɬɤɢ, ɤɚɬɚɥɢɡɚɬɨɪ ɭɫɬɚɧɨɜɤɢ 
ɩɨɥɢɦɟɪɢɡɚɰɢɢ, ɤɚɬɚɥɢɡɚɬɨɪɵ 
ɝɥɭɛɨɤɨɣ ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɮɬɹɧɵɯ 
ɨɫɬɚɬɤɨɜ 

Ⱦɪɭɝɢɟ 
ɦɚɬɟɪɢɚɥɵ 

ɋɦɨɥɵ, ɲɥɚɦɵ ɩɨɞɩɢɬɨɱɧɨɣ ɜɨɞɵ 
ɤɨɬɥɚ, ɜɥɚɝɨɩɨɝɥɨɬɢɬɟɥɢ ɢ ɚɛɫɨɪɛɟɧɬɵ, 
ɧɟɣɬɪɚɥɶɧɵɣ ɲɥɚɦ ɫ ɭɫɬɚɧɨɜɤɢ 
ɚɥɤɢɥɢɪɨɜɚɧɢɹ, ɨɬɯɨɞɵ ɫ 
ɞɟɫɭɥɶɮɭɪɢɡɚɰɢɢ ɞɵɦɨɜɵɯ ɝɚɡɨɜ 

Ȼɚɤɢ ɢ ɪɟɡɟɪɜɭɚɪɵ 

 

Ɇɟɬɚɥɥ, ɫɬɟɤɥɨ, ɩɥɚɫɬɢɤ, ɤɪɚɫɤɚ 
Ɋɚɞɢɨɚɤɬɢɜɧɵɟ ɨɬɯɨɞɵ 
(ɟɫɥɢ ɢɫɩɨɥɶɡɭɸɬɫɹ) Ʉɚɬɚɥɢɡɚɬɨɪɵ, ɨɬɯɨɞɵ ɥɚɛɨɪɚɬɨɪɢɢ 

ɇɚɥɟɬ ɇɚɥɟɬ ɫɜɢɧɰɨɜɵɯ/ɧɟɫɜɢɧɰɨɜɵɯ ɬɪɭɛ, 
ɤɨɪɪɨɡɢɹ 
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ɋɬɪɨɢɬɟɥɶɧɵɣ/ɝɨɪɨɞɫɤɨɣ 
ɦɭɫɨɪ 

Ɇɟɬɚɥɥɢɱɟɫɤɢɣ ɫɤɪɚɩ, ɛɟɬɨɧ, ɚɫɮɚɥɶɬ, 
ɫɬɪɨɢɬɟɥɶɧɵɣ ɝɪɭɧɬ, ɚɫɛɟɫɬ, 
ɦɢɧɟɪɚɥɶɧɵɟ ɜɨɥɨɤɧɚ, 
ɩɥɚɫɬɦɚɫɫɚ/ɥɟɫɨɦɚɬɟɪɢɚɥ 

Ɉɬɪɚɛɨɬɚɧɧɵɟ ɯɢɦɢɱɟɫɤɢɟ 
ɜɟɳɟɫɬɜɚ 

ɏɢɦɪɟɚɝɟɧɬɵ ɥɚɛɨɪɚɬɨɪɢɢ, ɳɟɥɨɱɶ, 
ɤɢɫɥɨɬɚ, ɩɪɢɫɚɞɤɢ, ɭɝɥɟɤɢɫɥɵɣ ɧɚɬɪɢɣ, 
ɪɚɫɬɜɨɪɢɬɟɥɢ, ɆɗȺ/ȾɗȺ (ɦɨɧɨ-
/ɞɢɷɬɚɧɨɥ ɚɦɢɧ) 

ɉɢɪɨɮɨɪɧɵɟ ɨɬɥɨɠɟɧɢɹ 

 

Ɉɬɥɨɠɟɧɢɹ ɜ ɛɚɤɚɯ/ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɭɫɬɚɧɨɜɤɚɯ 

ɋɦɟɲɚɧɧɵɟ ɨɬɯɨɞɵ Ȼɵɬɨɜɵɟ, ɪɚɫɬɢɬɟɥɶɧɵɟ ɨɬɯɨɞɵ 

Ɉɬɪɚɛɨɬɚɧɧɨɟ ɦɚɫɥɨ 
ɋɦɚɡɨɱɧɨɟ ɦɚɫɥɨ, ɧɟɮɬɹɧɚɹ ɷɦɭɥɶɫɢɹ, 
ɦɚɫɥɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɭɥɨɜɥɟɧɧɵɣ 
ɧɟɮɬɟɩɪɨɞɭɤɬ, ɦɨɬɨɪɧɨɟ ɦɚɫɥɨ 

 

ɇɚɢɛɨɥɶɲɢɟ ɩɪɨɛɥɟɦɵ ɩɟɪɟɪɚɛɨɬɤɢ ɢ ɭɬɢɥɢɡɚɰɢɢ ɩɪɟɞɫɬɚɜɥɹɸɬ ɧɟɮɬɟɲɥɚɦɵ. 
ɇɟɮɬɶ, ɨɫɬɚɜɲɚɹɫɹ ɜ ɲɥɚɦɟ ɢɥɢ ɞɪɭɝɢɯ ɜɢɞɚɯ ɨɬɯɨɞɨɜ, ɹɜɥɹɟɬɫɹ ɩɨɬɟɪɟɣ ɩɪɨɞɭɤɬɚ, ɢ 
ɬɚɦ, ɝɞɟ ɷɬɨ ɜɨɡɦɨɠɧɨ, ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɩɪɢɧɢɦɚɬɶ ɭɫɢɥɢɹ ɞɥɹ ɢɡɜɥɟɱɟɧɢɹ ɷɬɨɣ ɧɟɮɬɢ. 

 

2.30.1 ɍɬɢɥɢɡɚɰɢɹ ɤɢɫɥɵɯ ɝɭɞɪɨɧɨɜ 

 

Ɉɫɧɨɜɧɨɣ ɢɫɬɨɱɧɢɤ ɨɛɪɚɡɨɜɚɧɢɹ ɤɢɫɥɨɝɨ ɝɭɞɪɨɧɚ (ɄȽ) – ɩɪɨɰɟɫɫɵ ɨɱɢɫɬɤɢ ɦɚɫɟɥ 
ɨɥɟɭɦɨɦ. ɇɚ ɫɟɝɨɞɧɹ ɧɚɤɨɩɥɟɧɢɟ ɜ ɩɪɭɞɚɯ-ɨɬɫɬɨɣɧɢɤɚɯ ɄȽ ɫɨɫɬɚɜɥɹɟɬ ɦɧɨɝɢɟ ɦɥɧ.ɬ – 

ɬɚɤ ɧɚɡɵɜɚɟɦɵɣ ɧɚɤɨɩɥɟɧɧɵɣ ɭɳɟɪɛ. Ɉɫɧɨɜɧɚɹ ɡɚɞɚɱɚ ɧɚ ɫɟɝɨɞɧɹ – ɥɢɤɜɢɞɚɰɢɹ ɬɚɤɢɯ 
ɧɚɤɨɩɢɬɟɥɟɣ. Ɋɚɛɨɬɵ ɩɨ ɥɢɤɜɢɞɚɰɢɢ ɞɨɥɠɧɵ ɛɵɬɶ ɪɚɡɛɢɬɵ ɧɚ ɫɥɟɞɭɸɳɢɟ ɷɬɚɩɵ: 

 ɷɤɫɤɚɜɚɰɢɹ ɫɨɞɟɪɠɢɦɨɝɨ ɧɚɤɨɩɢɬɟɥɹ ɫ ɭɱɟɬɨɦ ɢɧɨɪɨɞɧɵɯ ɜɤɥɸɱɟɧɢɣ ɢ 
ɛɨɥɶɲɨɣ ɷɦɢɫɫɢɢ ɞɢɨɤɫɢɞɚ ɫɟɪɵ SO2; 

 ɪɚɫɱɟɬ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɫɬɚɛɢɥɢɡɚɰɢɢ ɢ 
ɨɬɜɟɪɠɞɟɧɢɹ ɤɢɫɥɨɝɨ ɝɭɞɪɨɧɚ ɫ ɭɱɟɬɨɦ ɫɬɪɨɝɢɯ ɝɟɨɬɟɯɧɢɱɟɫɤɢɯ ɢ ɯɢɦɢɱɟɫɤɢɯ 
ɬɪɟɛɨɜɚɧɢɣ; 

 ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɢ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɭɫɬɚɧɨɜɤɢ ɞɥɹ ɩɟɪɟɪɚɛɨɬɤɢ ɤɢɫɥɨɣ ɜɨɞɵ 
ɢ ɝɪɭɧɬɨɜɵɯ ɜɨɞ; 

 ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɢ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɤɨɧɬɪɨɥɢɪɭɟɦɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɞɥɹ 
ɯɪɚɧɟɧɢɹ ɨɬɜɟɪɠɞɟɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. 

 

2.30.2 ɍɫɬɚɧɨɜɤɚ ɨɬɩɚɪɤɢ ɤɢɫɥɵɯ ɫɬɨɤɨɜ 

 

Ʉɢɫɥɚɹ ɜɨɞɚ ɫ ɪɚɡɥɢɱɧɵɯ ɭɫɬɚɧɨɜɨɤ ɇɉɁ ɡɚ ɛɨɥɶɲɟɣ ɱɚɫɬɶɸ ɨɬɩɚɪɢɜɚɟɬɫɹ ɧɚ 
ɨɬɩɚɪɧɨɣ ɤɨɥɨɧɧɟ ɤɢɫɥɨɣ ɜɨɞɵ (SWS) ɢ ɨɛɵɱɧɨ ɦɨɠɟɬ ɩɨɜɬɨɪɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ 
ɜɦɟɫɬɟ ɫ ɩɪɨɦɵɜɨɱɧɨɣ ɜɨɞɨɣ ɜɟɪɯɚ ɭɫɬɚɧɨɜɤɢ ɩɟɪɜɢɱɧɨɣ ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɮɬɢ ɧɚ 
ɭɫɬɚɧɨɜɤɟ ɨɛɟɫɫɨɥɢɜɚɧɢɹ. 

 

 

Ɉɞɧɨɫɬɭɩɟɧɱɚɬɚɹ ɨɬɩɚɪɤɚ 

Ȼɨɥɶɲɢɧɫɬɜɨ ɭɫɬɚɧɨɜɨɤ ɨɬɩɚɪɤɢ ɤɢɫɥɨɣ ɜɨɞɵ ɨɞɧɨɫɬɭɩɟɧɱɚɬɵɟ, ɬɪɟɛɭɸɳɢɟ ɨɞɧɭ 
ɨɬɩɚɪɧɭɸ ɤɨɥɨɧɧɭ. ɉɨɬɨɤɢ ɤɢɫɥɨɣ ɜɨɞɵ ɫ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɭɫɬɚɧɨɜɨɤ ɫɨɛɢɪɚɸɬɫɹ ɜ 
ɫɛɨɪɧɢɤɟ ɤɢɫɥɨɣ ɜɨɞɵ. Ɉɧ ɮɭɧɤɰɢɨɧɢɪɭɟɬ ɤɚɤ ɨɬɫɬɨɣɧɢɤ, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ ɨɬɞɟɥɟɧɢɟ 
ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ ɫɥɨɹ. ɂɡ ɷɬɨɝɨ ɪɟɡɟɪɜɭɚɪɚ ɤɢɫɥɚɹ ɜɨɞɚ ɩɟɪɟɤɚɱɢɜɚɟɬɫɹ ɱɟɪɟɡ 
ɬɟɩɥɨɨɛɦɟɧɧɢɤ «ɫɵɪɶɟ-ɫɬɨɤɢ» ɧɚ ɜɟɪɯ ɨɬɩɚɪɧɨɣ ɤɨɥɨɧɧɵ. Ʉɢɫɥɚɹ ɜɨɞɚ ɨɬɩɚɪɢɜɚɟɬɫɹ 
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ɩɚɪɨɦ ɩɪɨɬɢɜɨɬɨɤɨɦ, ɤɨɬɨɪɵɣ ɩɨɞɚɟɬɫɹ ɢɥɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɪɟɛɨɣɥɟɪɟ. Ɋɚɛɨɱɟɟ 
ɞɚɜɥɟɧɢɟ ɜ ɤɨɥɨɧɧɟ ɜɚɪɶɢɪɭɟɬɫɹ ɨɬ 0,5 ɞɨ 1,2 ɛɚɪ (ɢɡɛ) ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɚɩɪɚɜɥɟɧɢɹ 
ɨɬɯɨɞɹɳɢɯ ɝɚɡɨɜ. 

Ʉɢɫɥɵɟ ɨɬɯɨɞɹɳɢɟ ɝɚɡɵ ɫ ɭɫɬɚɧɨɜɤɢ ɨɬɩɚɪɤɢ ɤɢɫɥɨɣ ɜɨɞɵ ɧɚɩɪɚɜɥɹɸɬɫɹ ɧɚ 
ɭɫɬɚɧɨɜɤɭ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɫɟɪɵ (SRU), ɜ ɩɟɱɶ ɞɥɹ ɫɠɢɝɚɧɢɹ ɨɬɯɨɞɨɜ ɢɥɢ ɧɚ ɮɚɤɟɥ. Ʉɚɤ 
ɬɨɥɶɤɨ ɨɬɯɨɞɹɳɢɟ ɝɚɡɵ ɧɚɩɪɹɦɭɸ ɧɚɩɪɚɜɥɟɧɵ ɜ ɩɟɱɶ ɢɥɢ ɧɚ ɮɚɤɟɥ, ɷɬɨ ɫɟɪɶɟɡɧɨ 
ɜɥɢɹɟɬ ɧɚ ɨɛɳɢɣ ɜɵɛɪɨɫ SO2 (ɞɨ 40%) ɢ NOx ɧɚ ɇɉɁ, ɩɨɷɬɨɦɭ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɟɟ (ɢ 
ɫɟɣɱɚɫ ɷɬɨ ɹɜɥɹɟɬɫɹ ɨɛɳɟɣ ɩɪɚɤɬɢɤɨɣ) ɧɚɩɪɚɜɥɹɬɶ ɝɚɡɵ ɧɚ ɭɫɬɚɧɨɜɤɭ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ 
ɫɟɪɵ. 

Ⱦɜɭɯɫɬɭɩɟɧɱɚɬɚɹ ɨɬɩɚɪɤɚ 

Ⱦɜɭɯɫɬɭɩɟɧɱɚɬɚɹ ɭɫɬɚɧɨɜɤɚ ɨɱɢɫɬɤɢ ɤɢɫɥɵɯ ɫɬɨɤɨɜ ɨɬɥɢɱɚɟɬɫɹ ɨɬ 
ɨɞɧɨɫɬɭɩɟɧɱɚɬɨɣ ɬɟɦ, ɱɬɨ ɩɟɪɜɚɹ ɤɨɥɨɧɧɚ ɪɚɛɨɬɚɟɬ ɩɪɢ ɧɢɡɤɨɦ pH = 6, ɩɪɢ ɜɵɫɨɤɨɦ 
ɞɚɜɥɟɧɢɢ (9 ɛɚɪ ɢɡɛ.), H2S ɭɞɚɥɹɟɬɫɹ ɱɟɪɟɡ ɜɟɪɯ ɢ NH3/ɜɨɞɚ – ɱɟɪɟɡ ɧɢɡ ɤɨɥɨɧɧɵ. Ⱥ 
ɜɬɨɪɚɹ ɤɨɥɨɧɧɚ – ɩɪɢ ɛɨɥɟɟ ɜɵɫɨɤɨɦ pH = 10, NH3 ɭɞɚɥɹɟɬɫɹ ɱɟɪɟɡ ɜɟɪɯ ɢ ɩɨɬɨɤ 
ɨɬɩɚɪɟɧɧɨɣ ɜɨɞɵ – ɱɟɪɟɡ ɧɢɡ ɤɨɥɨɧɧɵ. Ɍɚɤɚɹ ɭɫɬɚɧɨɜɤɚ ɞɚɟɬ ɛɨɥɟɟ ɧɢɡɤɢɟ 
ɤɨɧɰɟɧɬɪɚɰɢɢ H2S ɢ NH3 ɜ ɨɬɩɚɪɟɧɧɨɣ ɜɨɞɟ. 

 
Ɋɢɫɭɧɨɤ 2.99 – ɍɩɪɨɳɟɧɧɚɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɨɬɩɚɪɤɢ ɤɢɫɥɨɣ ɜɨɞɵ 

 

Ɍɚɛɥɢɰɚ, ɩɪɢɜɟɞɟɧɧɚɹ ɞɚɥɟɟ, ɞɟɦɨɧɫɬɪɢɪɭɟɬ ɞɨɫɬɢɝɚɟɦɵɟ ɭɪɨɜɧɢ ɞɥɹ 
ɨɞɧɨɫɬɭɩɟɧɱɚɬɨɣ ɭɫɬɚɧɨɜɤɢ. 

Ɉɬɩɚɪɟɧɧɚɹ ɤɢɫɥɚɹ ɜɨɞɚ ɦɨɠɟɬ ɛɵɬɶ ɧɚɩɪɚɜɥɟɧɚ ɧɚ ɭɫɬɚɧɨɜɤɭ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ 
ɜɨɞ, ɢɥɢ, ɱɬɨ ɹɜɥɹɟɬɫɹ ɛɨɥɟɟ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɵɦ, ɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɭɫɬɚɧɨɜɤɢ ɞɥɹ 
ɩɨɜɬɨɪɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɨɫɥɟ ɨɯɥɚɠɞɟɧɢɹ, ɟɫɥɢ ɷɬɨ ɬɪɟɛɭɟɬɫɹ. ɇɨɪɦɚɥɶɧɨ 
ɨɬɩɚɪɟɧɧɚɹ ɤɢɫɥɚɹ ɜɨɞɚ ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɤɚɤ ɩɪɨɦɵɜɨɱɧɚɹ ɠɢɞɤɨɫɬɶ 
ɨɛɟɫɫɨɥɢɜɚɬɟɥɹ, ɩɪɢ ɭɫɥɨɜɢɢ, ɱɬɨ ɭɪɨɜɟɧɶ ɟɟ ɡɚɝɪɹɡɧɟɧɢɹ ɧɟ ɩɪɟɜɵɲɚɟɬ ɧɨɪɦɵ (NH3 – 

ɦɟɧɟɟ 150 ppm ɢ H2S – ɦɟɧɟɟ 20 ppm). 

Ʉɢɫɥɚɹ 
ɜɨɞɚ 

Ʉɢɫɥɚɹ ɜɨɞɚ 

ɨɬɫɬɨɣɧɢɤ ɩɚɪ ɩɚɪ 

ȼɨɞɚ ɧɚ ɭɫɬɚɧɨɜɤɭ 
ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ 

Ɉɬɩɚɪɧɚɹ 

ɤɨɥɨɧɧɚ 

Ɉɬɩɚɪɧɚɹ 

Ʉɨɥɨɧɧɚ 

NH3 

ɚɦɦɢɚɤ 

Ʉɢɫɥɵɣ ɝɚɡ ɧɚ ɭɫɬɚɧɨɜɤɭ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɟɪɵ 

ɇɟɤɨɧɞɢɰɢɨɧɧɵɣ 

ɧɟɮɬɟɩɪɨɞɭɤɬ 

ɉɪɢɦɟɱɚɧɢɟ: ɨɛɥɚɫɬɶ ɜ ɩɭɧɤɬɢɪɧɨɣ ɪɚɦɤɟ – ɷɬɨ ɜɬɨɪɚɹ ɫɬɭɩɟɧɶ 

ɞɜɭɯɫɬɭɩɟɧɱɚɬɨɣ ɭɫɬɚɧɨɜɤɢ ɨɬɩɚɪɤɢ ɤɢɫɥɵɯ ɜɨɞ 

2ɣ ɷɬɚɩ 
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Ɍɚɛɥɢɰɚ 2.65 – ɉɨɤɚɡɚɬɟɥɢ ɞɜɭɯɫɬɭɩɟɧɱɚɬɨɣ ɨɬɩɚɪɤɢ ɤɢɫɥɵɯ ɜɨɞ ɧɚ ɇɉɁ  

ɉɚɪɚɦɟɬɪɵ ɉɨɞɚɱɚ ɧɚ ɩɟɪɜɭɸ 
ɤɨɥɨɧɧɭ (ɦɝ/ɥ) 

ȼɵɯɨɞ 2 
ɤɨɥɨɧɧɵ 
(ɦɝ/ɥ) 

Ʉɨɧɟɱɧɵɟ ɫɬɨɤɢ ɩɨɫɥɟ 
ɨɱɢɫɬɤɢ ɧɚ ɭɫɬɚɧɨɜɤɟ 
ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ 
(WWTP) (ɦɝ/ɥ) 

ɏɢɦɢɱɟɫɤɚɹ 
ɩɨɬɪɟɛɧɨɫɬɶ ɜ 
ɤɢɫɥɨɪɨɞɟ 

14400 599 37 

ɍɝɥɟɜɨɞɨɪɨɞɵ 98 4 1,1 
ɇɟɨɪɝɚɧɢɱɟɫɤɢɣ ɚɡɨɬ 1373 6 7 
NH4-N 1372 5 5 

Ɏɟɧɨɥɵ 182 141 0,1 
ɋɭɥɶɮɢɞɵ 1323 5 0,5 

 

ɉɪɢ ɞɜɭɯɫɬɭɩɟɧɱɚɬɨɦ ɩɪɨɰɟɫɫɟ ɨɬɩɚɪɤɢ ɤɢɫɥɵɯ ɜɨɞ ɦɨɠɟɬ ɛɵɬɶ ɜ ɰɟɥɨɦ 
ɞɨɫɬɢɝɧɭɬɨ ɭɞɚɥɟɧɢɟ H2S ɢ NH3 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɧɚ 98% ɢ 95%, ɢ ɨɫɬɚɬɨɱɧɨɣ 
ɤɨɧɰɟɧɬɪɚɰɢɟɣ ɜ ɨɬɩɚɪɟɧɧɵɯ ɜɨɞɚɯ ɜ ɞɢɚɩɚɡɨɧɟ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 0,1-1,0 ɦɝ/ɥ ɢ 1-10ɦɝ/ɥ. 

Ⱥɦɦɢɚɤ, ɨɛɪɚɡɨɜɚɧɧɵɣ ɜ ɪɟɡɭɥɶɬɚɬɟ ɞɜɭɯɫɬɭɩɟɧɱɚɬɨɝɨ ɩɪɨɰɟɫɫɚ ɨɬɩɚɪɤɢ, ɦɨɠɟɬ 
ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧ ɧɚ ɇɉɁ, ɚ ɢɦɟɧɧɨ ɞɥɹ ɫɨɤɪɚɳɟɧɢɹ ɜɵɛɪɨɫɨɜ NOx (ɫɟɥɟɤɬɢɜɧɨɟ 
ɧɟɤɚɬɚɥɢɬɢɱɟɫɤɨɟ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɥɢɛɨ ɫɟɥɟɤɬɢɜɧɨɟ ɤɚɬɚɥɢɬɢɱɟɫɤɨɟ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ). 

2.30.3 ɍɫɬɚɧɨɜɤɚ ɩɟɪɟɪɚɛɨɬɤɢ ɨɬɯɨɞɨɜ 

 

Ⱦɚɧɧɵɟ ɧɟ ɩɪɟɞɨɫɬɚɜɥɟɧɵ 

 

2.30.4 Ɉɛɴɟɤɬ ɪɚɡɦɟɳɟɧɢɹ ɨɬɯɨɞɨɜ 

 

Ɋɚɡɦɟɳɟɧɢɟ ɨɬɯɨɞɨɜ ɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɩɨɥɢɝɨɧɚɯ (ɜ 
ɧɚɤɨɩɢɬɟɥɹɯ), ɹɜɥɹɸɳɢɯɫɹ ɫɥɨɠɧɵɦɢ ɢɧɠɟɧɟɪɧɵɦɢ ɫɨɨɪɭɠɟɧɢɹɦɢ, ɤ ɤɨɬɨɪɵɦ 
ɩɪɟɞɴɹɜɥɹɸɬ ɩɨɜɵɲɟɧɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɩɪɨɬɹɠɟɧɢɢ 
ɜɫɟɝɨ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ, ɬ.ɟ. ɤ ɜɵɛɨɪɭ ɩɥɨɳɚɞɤɢ ɢ ɤɨɧɫɬɪɭɤɰɢɢ, ɫɬɪɨɢɬɟɥɶɫɬɜɭ, 
ɷɤɫɩɥɭɚɬɚɰɢɢ, ɦɨɧɢɬɨɪɢɧɝɭ ɢ ɜɵɜɨɞɭ ɢɡ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

ɉɨɥɢɝɨɧɵ ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ ɡɚɜɨɞɨɜ, ɨɫɨɛɟɧɧɨ ɫɬɚɪɵɟ, ɡɚɧɢɦɚɸɬ 
ɡɧɚɱɢɬɟɥɶɧɵɟ ɩɥɨɳɚɞɢ, ɹɜɥɹɸɬɫɹ ɩɨɫɬɨɹɧɧɵɦɢ ɢɫɬɨɱɧɢɤɚɦɢ ɡɚɝɪɹɡɧɟɧɢɹ ɨɤɪɭɠɚɸɳɟɣ 
ɫɪɟɞɵ ɜɫɥɟɞɫɬɜɢɟ ɢɫɩɚɪɟɧɢɹ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ, ɢɯ ɩɪɨɧɢɤɚɧɢɹ ɜ ɝɪɭɧɬɨɜɵɟ ɜɨɞɵ. 

 

2.30.5 Ɍɟɯɧɨɥɨɝɢɹ ɭɬɢɥɢɡɚɰɢɢ ɫɟɪɧɨɤɢɫɥɨɬɧɵɯ ɨɬɯɨɞɨɜ (ɤɢɫɥɨɝɨ ɝɭɞɪɨɧɚ) 
 

Ɉɫɧɨɜɧɨɣ ɢɫɬɨɱɧɢɤ ɨɛɪɚɡɨɜɚɧɢɹ ɤɢɫɥɨɝɨ ɝɭɞɪɨɧɚ (ɄȽ) – ɩɪɨɰɟɫɫɵ ɨɱɢɫɬɤɢ ɦɚɫɟɥ 
ɨɥɟɭɦɨɦ. ɇɚ ɫɟɝɨɞɧɹ ɧɚɤɨɩɥɟɧɢɟ ɜ ɩɪɭɞɚɯ-ɨɬɫɬɨɣɧɢɤɚɯ ɄȽ ɫɨɫɬɚɜɥɹɟɬ ɦɧɨɝɢɟ ɦɥɧ.ɬ – 

ɬɚɤ ɧɚɡɵɜɚɟɦɵɣ ɧɚɤɨɩɥɟɧɧɵɣ ɭɳɟɪɛ. Ɉɫɧɨɜɧɚɹ ɡɚɞɚɱɚ ɧɚ ɫɟɝɨɞɧɹ – ɥɢɤɜɢɞɚɰɢɹ ɬɚɤɢɯ 
ɧɚɤɨɩɢɬɟɥɟɣ. Ɋɚɛɨɬɵ ɩɨ ɥɢɤɜɢɞɚɰɢɢ ɞɨɥɠɧɵ ɛɵɬɶ ɪɚɡɛɢɬɵ ɧɚ ɫɥɟɞɭɸɳɢɟ ɷɬɚɩɵ: 

 ɷɤɫɤɚɜɚɰɢɹ ɫɨɞɟɪɠɢɦɨɝɨ ɧɚɤɨɩɢɬɟɥɹ ɫ ɭɱɟɬɨɦ ɢɧɨɪɨɞɧɵɯ ɜɤɥɸɱɟɧɢɣ ɢ ɛɨɥɶɲɨɣ 
ɷɦɢɫɫɢɢ ɞɢɨɤɫɢɞɚ ɫɟɪɵ SO2; 

 ɪɚɫɱɟɬ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɫɬɚɛɢɥɢɡɚɰɢɢ ɢ 
ɨɬɜɟɪɠɞɟɧɢɹ ɤɢɫɥɨɝɨ ɝɭɞɪɨɧɚ ɫ ɭɱɟɬɨɦ ɫɬɪɨɝɢɯ ɝɟɨɬɟɯɧɢɱɟɫɤɢɯ ɢ ɯɢɦɢɱɟɫɤɢɯ 
ɬɪɟɛɨɜɚɧɢɣ; 
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 ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɢ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɭɫɬɚɧɨɜɤɢ ɞɥɹ ɩɟɪɟɪɚɛɨɬɤɢ ɤɢɫɥɨɣ ɜɨɞɵ ɢ 
ɝɪɭɧɬɨɜɵɯ ɜɨɞ; 

 ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɢ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɤɨɧɬɪɨɥɢɪɭɟɦɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɞɥɹ ɯɪɚɧɟɧɢɹ 
ɨɬɜɟɪɠɞɟɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. 
 

2.31 Ɍɨɜɚɪɧɨ-ɫɵɪɶɟɜɨɣ ɩɚɪɤ 

 

2.31.1 Ɋɟɡɟɪɜɭɚɪɵ ɯɪɚɧɟɧɢɹ ɧɟɮɬɢ ɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 

 

Ɋɟɡɟɪɜɭɚɪɵ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɯɪɚɧɟɧɢɹ ɧɟɮɬɢ ɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɧɚ ɇɉɁ. 
Ɋɟɡɟɪɜɭɚɪɵ ɞɟɥɹɬ ɧɚ: 

 ɪɟɡɟɪɜɭɚɪɵ ɜɟɪɬɢɤɚɥɶɧɵɟ; 

 ɪɟɡɟɪɜɭɚɪɵ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ. 

ȼɟɪɬɢɤɚɥɶɧɵɟ ɰɢɥɢɧɞɪɢɱɟɫɤɢɟ ɪɟɡɟɪɜɭɚɪɵ ɢɦɟɸɬ ɞɧɢɳɟ, ɫɬɟɧɤɭ, ɤɪɵɲɭ, 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ. ȼ ɧɢɯ ɯɪɚɧɹɬɫɹ ɧɟɮɬɟɩɪɨɞɭɤɬɵ ɩɪɢ ɦɚɥɨɣ 
ɢɯ ɨɛɨɪɚɱɢɜɚɟɦɨɫɬɢ (10-12 ɪɚɡ ɜ ɝɨɞ). ɉɪɢ ɛɨɥɶɲɟɣ ɨɛɨɪɚɱɢɜɚɟɦɨɫɬɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 
ɩɪɢɦɟɧɹɸɬɫɹ ɪɟɡɟɪɜɭɚɪɵ ɫ ɩɥɚɜɚɸɳɟɣ ɤɪɵɲɟɣ ɢ ɩɨɧɬɨɧɨɦ. 

ȼɟɪɬɢɤɚɥɶɧɵɟ ɪɟɡɟɪɜɭɚɪɵ ɩɪɢɦɟɧɹɸɬ ɞɥɹ ɯɪɚɧɟɧɢɹ ɥɟɝɤɨɜɨɫɩɥɚɦɟɧɹɸɳɢɯɫɹ 
ɠɢɞɤɨɫɬɟɣ (ɧɚɩɪɢɦɟɪ, ɛɟɧɡɢɧɚ) ɩɪɢ ɨɛɴɟɦɚɯ ɞɨ 20000 ɦ3; ɞɥɹ ɯɪɚɧɟɧɢɹ ɝɨɪɸɱɢɯ 
ɠɢɞɤɨɫɬɟɣ – ɞɨ 50000 ɦ3. 

Ɉɛɴɟɦ ɜɟɪɬɢɤɚɥɶɧɵɯ ɰɢɥɢɧɞɪɢɱɟɫɤɢɯ ɪɟɡɟɪɜɭɚɪɨɜ ɤɨɥɟɛɥɟɬɫɹ 
ɨɬ 100 ɞɨ 50000 ɦ3 ɢ ɛɨɥɟɟ. 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɨɛɴɟɦɚ ɢ ɦɟɫɬɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɜɟɪɬɢɤɚɥɶɧɵɟ ɪɟɡɟɪɜɭɚɪɵ 

ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ ɧɚ ɬɪɢ ɤɥɚɫɫɚ: 
ɤɥɚɫɫ I – ɨɫɨɛɨ ɨɩɚɫɧɵɟ ɪɟɡɟɪɜɭɚɪɵ: ɨɛɴɟɦɚɦɢ 10000 ɦ3 ɢ ɛɨɥɟɟ, ɚ ɬɚɤɠɟ 

ɪɟɡɟɪɜɭɚɪɵ ɨɛɴɟɦɚɦɢ 5000 ɦ3 ɢ ɛɨɥɟɟ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɨ ɛɟɪɟɝɚɦ 
ɪɟɤ, ɤɪɭɩɧɵɯ ɜɨɞɨɟɦɨɜ ɢ ɜ ɱɟɪɬɟ ɝɨɪɨɞɫɤɨɣ ɡɚɫɬɪɨɣɤɢ; 

ɤɥɚɫɫ II – ɪɟɡɟɪɜɭɚɪɵ ɩɨɜɵɲɟɧɧɨɣ ɨɩɚɫɧɨɫɬɢ: ɨɛɴɟɦɚɦɢ ɨɬ 5000 ɞɨ 10000 ɦ3; 

ɤɥɚɫɫ III – ɨɩɚɫɧɵɟ ɪɟɡɟɪɜɭɚɪɵ: ɨɛɴɟɦɚɦɢ ɨɬ 100 ɞɨ 5000 ɦ3. 

ȼɵɛɪɨɫɵ 

Ɉɫɧɨɜɧɵɟ ɩɨɬɟɪɢ ɧɟɮɬɢ ɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɧɚ ɩɪɟɞɩɪɢɹɬɢɹɯ, ɫɜɹɡɚɧɧɵɯ ɫ 
ɞɨɛɵɱɟɣ, ɩɟɪɟɪɚɛɨɬɤɨɣ, ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɨɣ ɢ ɯɪɚɧɟɧɢɟɦ ɧɟɮɬɢ ɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ, 
ɫɤɥɚɞɵɜɚɸɬɫɹ ɢɡ ɩɨɬɟɪɶ ɨɬ ɢɫɩɚɪɟɧɢɹ ɜ ɪɟɡɟɪɜɭɚɪɚɯ ɢ ɭɬɟɱɟɤ ɱɟɪɟɡ ɧɟɩɥɨɬɧɨɫɬɢ 
ɫɨɟɞɢɧɟɧɢɣ ɨɛɨɪɭɞɨɜɚɧɢɹ. Ɉɫɧɨɜɧɵɦɢ ɜɢɞɚɦɢ ɩɨɬɟɪɶ ɨɬ ɢɫɩɚɪɟɧɢɹ ɜ ɪɟɡɟɪɜɭɚɪɚɯ 
ɹɜɥɹɸɬɫɹ «ɛɨɥɶɲɢɟ» ɢ «ɦɚɥɵɟ» ɞɵɯɚɧɢɹ. 

«Ȼɨɥɶɲɢɟ ɞɵɯɚɧɢɹ» ɩɪɨɢɫɯɨɞɹɬ ɩɪɢ ɡɚɩɨɥɧɟɧɢɢ ɪɟɡɟɪɜɭɚɪɚ ɧɟɮɬɶɸ ɢɥɢ 
ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɢɡ ɝɚɡɨɜɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɜɵɬɟɫɧɹɟɬɫɹ ɜ 
ɚɬɦɨɫɮɟɪɭ ɩɚɪɨɜɨɡɞɭɲɧɚɹ ɫɦɟɫɶ. 

«Ɇɚɥɵɟ ɞɵɯɚɧɢɹ» ɜɨɡɧɢɤɚɸɬ ɡɚ ɫɱɟɬ ɟɠɟɫɭɬɨɱɧɵɯ ɤɨɥɟɛɚɧɢɣ ɬɟɦɩɟɪɚɬɭɪɵ ɢ 
ɛɚɪɨɦɟɬɪɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ, ɚ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɢ ɤɨɥɟɛɚɧɢɹ 
ɞɚɜɥɟɧɢɹ ɜ ɝɚɡɨɜɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ ɪɟɡɟɪɜɭɚɪɚ. 

Ɇɟɬɨɞɵ ɫɨɤɪɚɳɟɧɢɹ ɩɨɬɟɪɶ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɩɹɬɶ 
ɝɪɭɩɩ: 

 ɫɨɤɪɚɳɟɧɢɟ ɨɛɴɟɦɚ ɝɚɡɨɜɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ. ɗɬɨ ɞɨɫɬɢɝɚɟɬɫɹ ɜ 
ɪɟɡɟɪɜɭɚɪɚɯ ɫ ɩɥɚɜɚɸɳɢɦɢ ɤɪɵɲɚɦɢ (ɪɢɫɭɧɨɤ 2.100) ɢ ɩɨɧɬɨɧɚɦɢ (ɪɢɫɭɧɨɤ 2.101). 

http://gazovik-neft.ru/catalogue/04/
http://gazovik-neft.ru/catalogue/rgs
http://gazovik-neft.ru/catalogue/04/
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ɉɨɧɬɨɧ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɨɥɵɣ ɞɢɫɤ. ȼ ɬɚɤɢɯ ɪɟɡɟɪɜɭɚɪɚɯ ɩɨɬɟɪɢ ɨɬ ɢɫɩɚɪɟɧɢɹ 
ɫɨɤɪɚɳɚɸɬɫɹ ɞɨ 90%. ȼ ɪɟɡɟɪɜɭɚɪɚɯ ɫ ɩɥɚɜɚɸɳɟɣ ɤɪɵɲɟɣ ɩɨɱɬɢ ɩɨɥɧɨɫɬɶɸ 
ɨɬɫɭɬɫɬɜɭɟɬ ɝɚɡɨɜɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ, ɢ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɟɞɨɬɜɪɚɳɚɸɬɫɹ ɩɨɬɟɪɢ ɨɬ 
ɛɨɥɶɲɢɯ ɢ ɦɚɥɵɯ ɞɵɯɚɧɢɣ; 

 ɯɪɚɧɟɧɢɟ ɩɨɞ ɢɡɛɵɬɨɱɧɵɦ ɞɚɜɥɟɧɢɟɦ ɜ ɪɟɡɟɪɜɭɚɪɚɯ, ɪɚɫɫɱɢɬɚɧɧɵɯ ɧɚ ɷɬɨ; 
 ɭɦɟɧɶɲɟɧɢɟ ɚɦɩɥɢɬɭɞɵ ɤɨɥɟɛɚɧɢɣ ɬɟɦɩɟɪɚɬɭɪɵ ɝɚɡɨɜɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ 

ɪɟɡɟɪɜɭɚɪɚ (ɬɟɩɥɨɜɚɹ ɢɡɨɥɹɰɢɹ, ɨɯɥɚɠɞɟɧɢɟ ɜɨɞɨɣ ɜ ɥɟɬɧɟɟ ɜɪɟɦɹ ɢ ɩɨɞɡɟɦɧɨɟ 
ɯɪɚɧɟɧɢɟ); 

 
Ɋɢɫɭɧɨɤ 2.100 – Ɋɟɡɟɪɜɭɚɪ ɫ ɩɥɚɜɚɸɳɟɣ ɤɪɵɲɟɣ 

 
Ɋɢɫɭɧɨɤ 2.101 – Ɋɟɡɟɪɜɭɚɪ ɫ ɩɨɧɬɨɧɨɦ 

 

 ɭɥɚɜɥɢɜɚɧɢɟ ɩɚɪɨɜ, ɭɯɨɞɹɳɢɯ ɢɡ ɪɟɡɟɪɜɭɚɪɚ. ɇɚɢɛɨɥɶɲɟɟ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɩɨɥɭɱɢɥɚ ɝɚɡɨɭɪɚɜɧɢɬɟɥɶɧɚɹ ɫɢɫɬɟɦɚ (ɪɢɫɭɧɨɤ 2.102), 

ɩɪɟɞɫɬɚɜɥɹɸɳɚɹ ɫɨɛɨɣ ɫɟɬɶ ɝɚɡɨɩɪɨɜɨɞɨɜ, ɫɨɟɞɢɧɹɸɳɢɯ ɱɟɪɟɡ ɨɝɧɟɜɵɟ 
ɩɪɟɞɨɯɪɚɧɢɬɟɥɢ ɝɚɡɨɜɵɟ ɩɪɨɫɬɪɚɧɫɬɜɚ ɪɟɡɟɪɜɭɚɪɨɜ ɦɟɠɞɭ ɫɨɛɨɣ. 
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Ɋɢɫɭɧɨɤ 2.102 – Ƚɚɡɨɭɪɚɜɧɢɬɟɥɶɧɚɹ ɫɢɫɬɟɦɚ 

 

2.31.2 ɋɢɫɬɟɦɵ ɫɥɢɜɚ ɢ ɧɚɥɢɜɚ ɫɵɪɶɹ ɢ ɬɨɜɚɪɧɵɯ ɩɪɨɞɭɤɬɨɜ 

 

ɇɟɮɬɶ ɧɚ ɇɉɁ ɩɨɞɚɸɬ ɜ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ ɰɢɫɬɟɪɧɚɯ ɦɚɪɲɪɭɬɚɦɢ, 
ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɤɨɬɨɪɵɯ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɭɬɟɜɵɦ ɪɚɡɜɢɬɢɟɦ ɢ ɩɪɨɩɭɫɤɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɶɸ ɫɟɬɢ ɠɟɥɟɡɧɵɯ ɞɨɪɨɝ. Ⱦɥɹ ɩɟɪɟɜɨɡɤɢ ɧɟɮɬɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɰɢɫɬɟɪɧɵ 
ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ – ɱɟɬɵɪɟɯ-, ɲɟɫɬɢ- ɢ ɜɨɫɶɦɢɨɫɧɵɟ. Ɉɬ ɫɨɨɬɧɨɲɟɧɢɹ ɜ ɦɚɪɲɪɭɬɟ 
ɰɢɫɬɟɪɧ ɪɚɡɧɵɯ ɬɢɩɨɜ ɡɚɜɢɫɢɬ ɞɥɢɧɚ ɦɚɪɲɪɭɬɚ. Ⱦɥɢɧɚ ɦɚɪɲɪɭɬɚ ɞɨɫɬɢɝɚɟɬ 720 ɦ, ɚ 
ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ – 3900 ɬ. 

ɉɟɪɟɜɚɥɤɚ ɠɢɞɤɢɯ ɩɪɨɞɭɤɬɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɫɩɟɰɢɚɥɶɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ – ɭɫɬɚɧɨɜɨɤ ɫɥɢɜɚ/ɧɚɥɢɜɚ. ɇɚ ɜɧɨɜɶ ɫɬɪɨɹɳɢɯɫɹ ɇɉɁ ɩɪɨɟɤɬɢɪɭɸɬ ɞɥɹ 
ɩɪɢɟɦɚ ɧɟɮɬɢ ɞɜɭɯɫɬɨɪɨɧɧɢɟ ɫɥɢɜɧɵɟ ɷɫɬɚɤɚɞɵ ɞɥɢɧɨɣ 360 ɦ, ɜɞɨɥɶ ɤɨɬɨɪɵɯ 
ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɫɨɫɬɚɜ ɩɨɫɥɟ ɟɝɨ ɪɚɫɰɟɩɤɢ ɧɚ ɞɜɟ ɱɚɫɬɢ. ɋ ɰɟɥɶɸ ɛɨɥɟɟ ɩɨɥɧɨɝɨ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɟɪɪɢɬɨɪɢɢ ɢ ɭɦɟɧɶɲɟɧɢɹ ɤɚɩɢɬɚɥɶɧɵɯ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ 
ɩɪɚɤɬɢɤɭɟɬɫɹ ɨɫɧɚɳɟɧɢɟ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ ɷɫɬɚɤɚɞ ɭɫɬɪɨɣɫɬɜɚɦɢ ɞɥɹ ɫɥɢɜɚ ɧɟɮɬɢ ɢ 
ɧɚɥɢɜɚ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ – ɦɚɡɭɬɚ ɢɥɢ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ. ɇɚ ɪɢɫɭɧɤɟ 2.103 

ɢɡɨɛɪɚɠɟɧɚ ɤɨɦɛɢɧɢɪɨɜɚɧɧɚɹ ɞɜɭɯɫɬɨɪɨɧɧɹɹ ɠɟɥɟɡɧɨɞɨɪɨɠɧɚɹ ɷɫɬɚɤɚɞɚ ɞɥɹ ɫɥɢɜɚ 
ɧɟɮɬɢ ɢ ɧɚɥɢɜɚ ɬɟɦɧɵɯ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ. 

 
Ɋɢɫɭɧɨɤ 2.103 – Ʉɨɦɛɢɧɢɪɨɜɚɧɧɚɹ ɞɜɭɯɫɬɨɪɨɧɧɹɹ ɠɟɥɟɡɧɨɞɨɪɨɠɧɚɹ ɷɫɬɚɤɚɞɚ ɞɥɹ 

ɫɥɢɜɚ ɧɟɮɬɢ ɢ ɧɚɥɢɜɚ ɬɟɦɧɵɯ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ: 
1 – ɧɚɥɢɜɧɨɣ ɫɬɨɹɤ; 2 – ɭɫɬɚɧɨɜɤɚ ɧɢɠɧɟɝɨ ɫɥɢɜɚ ɧɟɮɬɢ; 3 – ɤɨɥɥɟɤɬɨɪ ɫɥɢɜɚ ɧɟɮɬɢ;  

4 – ɤɨɥɥɟɤɬɨɪɵ ɬɟɦɧɵɯ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 
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ɐɢɫɬɟɪɧɵ ɞɥɹ ɩɟɪɟɜɨɡɤɢ ɧɟɮɬɢ ɨɫɧɚɳɟɧɵ ɧɢɠɧɢɦɢ ɫɥɢɜɧɵɦɢ ɩɚɬɪɭɛɤɚɦɢ, ɤ 
ɤɨɬɨɪɵɦ ɩɨɞɜɨɞɹɬ ɢ ɝɟɪɦɟɬɢɱɧɨ ɩɪɢɫɨɟɞɢɧɹɸɬ ɭɫɬɚɧɨɜɤɭ ɞɥɹ ɧɢɠɧɟɝɨ ɫɥɢɜɚ (ɧɚɥɢɜɚ), 
ɩɪɟɞɫɬɚɜɥɹɸɳɭɸ ɫɨɛɨɣ ɫɢɫɬɟɦɭ ɲɚɪɧɢɪɧɨ ɫɨɱɥɟɧɟɧɧɵɯ ɬɪɭɛ. 

ɂɡ ɫɥɢɜɧɨɣ ɭɫɬɚɧɨɜɤɢ ɧɟɮɬɶ ɩɨɫɬɭɩɚɟɬ ɜ ɫɥɢɜɧɨɣ ɬɪɭɛɨɩɪɨɜɨɞ. Ɋɚɧɟɟ ɫɥɢɜɧɵɦ 
ɬɪɭɛɨɩɪɨɜɨɞɨɦ ɧɟɮɬɶ ɩɟɪɟɞɚɜɚɥɚɫɶ ɜ ɪɟɡɟɪɜɭɚɪɵ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɧɢɠɟ ɨɬɦɟɬɤɢ 
ɪɟɥɶɫɚ («ɧɭɥɟɜɵɟ» ɪɟɡɟɪɜɭɚɪɵ). 

ɉɪɚɤɬɢɤɚ ɩɨɤɚɡɚɥɚ, ɱɬɨ ɜ ɫɨɨɪɭɠɟɧɢɢ «ɧɭɥɟɜɵɯ» ɪɟɡɟɪɜɭɚɪɨɜ ɢ ɡɚɝɥɭɛɥɟɧɧɵɯ 
ɧɚɫɨɫɧɵɯ ɧɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɢ. ɋɥɟɞɭɟɬ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɩɨɫɬɭɩɥɟɧɢɟ ɧɟɮɬɢ ɨɬ 
ɫɥɢɜɧɵɯ ɩɪɢɛɨɪɨɜ ɤ ɧɚɫɨɫɚɦ, ɪɚɫɩɨɥɨɠɟɧɧɵɦ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɡɟɦɥɢ ɱɟɪɟɡ ɫɥɢɜɧɭɸ 
ɛɭɮɟɪɧɭɸ ɟɦɤɨɫɬɶ ɜɦɟɫɬɢɦɨɫɬɶɸ 100–200 ɦ3. Ɉɞɧɚɤɨ ɩɪɢ ɷɬɨɦ ɨɫɨɛɨɟ ɜɧɢɦɚɧɢɟ 
ɧɟɨɛɯɨɞɢɦɨ ɭɞɟɥɹɬɶ ɪɚɫɱɟɬɭ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɫɥɢɜɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ, 
ɭɱɢɬɵɜɚɬɶ ɜɫɚɫɵɜɚɸɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɫɵɪɶɟɜɨɝɨ ɧɚɫɨɫɚ. 

ȼ ɡɢɦɧɟɟ ɜɪɟɦɹ ɞɥɹ ɪɚɡɨɝɪɟɜɚ ɧɟɮɬɢ ɜ ɰɢɫɬɟɪɧɚɯ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬ ɩɚɪɨɜɵɟ 
ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɢɟ ɩɨɞɨɝɪɟɜɚɬɟɥɢ, ɷɥɟɤɬɪɨɝɪɟɥɤɢ, ɩɨɝɪɭɠɧɵɟ ɡɦɟɟɜɢɤɨɜɵɟ ɩɨ-

ɞɨɝɪɟɜɚɬɟɥɢ, ɚ ɬɚɤɠɟ ɫɢɫɬɟɦɵ ɰɢɪɤɭɥɹɰɢɨɧɧɨɝɨ ɪɚɡɨɝɪɟɜɚ, ɫɭɳɧɨɫɬɶ ɪɚɛɨɬɵ ɤɨɬɨɪɵɯ 
ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɯɨɥɨɞɧɵɣ ɩɪɨɞɭɤɬ, ɡɚɛɢɪɚɟɦɵɣ ɢɡ ɰɢɫɬɟɪɧɵ, ɩɨɞɨɝɪɟɜɚɟɬɫɹ ɜ 
ɫɩɟɰɢɚɥɶɧɨɦ ɬɟɩɥɨɨɛɦɟɧɧɢɤɟ ɢ ɜ ɝɨɪɹɱɟɦ ɫɨɫɬɨɹɧɢɢ ɜɨɡɜɪɚɳɚɟɬɫɹ ɜ ɰɢɫɬɟɪɧɭ. 
ɍɱɢɬɵɜɚɹ ɧɟɞɨɫɬɚɬɨɱɧɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɜɵɲɟɭɩɨɦɹɧɭɬɵɯ ɫɩɨɫɨɛɨɜ ɧɟɩɪɹɦɨɝɨ 
ɪɚɡɨɝɪɟɜɚ, ɜ ɩɪɨɟɤɬɚɯ ɫɥɟɞɭɟɬ ɬɚɤɠɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɩɨɞɚɱɭ ɜ ɰɢɫɬɟɪɧɵ ɨɫɬɪɨɝɨ ɩɚɪɚ. 

Ⱦɥɹ ɫɨɤɪɚɳɟɧɢɹ ɜɵɞɟɥɟɧɢɣ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɜ ɚɬɦɨɫɮɟɪɭ ɩɪɢ ɧɚɥɢɜɧɵɯ 
ɨɩɟɪɚɰɢɹɯ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɢ ɚɜɬɨɦɨɛɢɥɶɧɵɟ ɷɫɬɚɤɚɞɵ ɨɫɧɚɳɚɸɬ ɫɢɫɬɟɦɚɦɢ 
ɝɟɪɦɟɬɢɡɚɰɢɢ. ȼ ɫɨɫɬɚɜ ɬɨɜɚɪɧɨ-ɫɵɪɶɟɜɵɯ ɰɟɯɨɜ ɜɤɥɸɱɚɸɬ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɟ 
ɷɫɬɚɤɚɞɵ ɬɚɤɬɨɜɨɝɨ ɧɚɥɢɜɚ ɜ ɤɨɦɩɥɟɤɬɟ ɫ ɭɫɬɚɧɨɜɤɨɣ ɪɟɤɭɩɟɪɚɰɢɢ ɩɚɪɨɜ. ɇɚɥɢɜɧɵɟ 
ɷɫɬɚɤɚɞɵ ɝɚɥɟɪɟɣɧɨɝɨ ɬɢɩɚ ɞɨɨɛɨɪɭɞɭɸɬ ɫɬɨɹɤɚɦɢ ɫ ɝɟɪɦɟɬɢɡɢɪɭɸɳɢɦɢ ɤɪɵɲɤɚɦɢ ɢ 
ɜɟɧɬɢɥɹɬɨɪɚɦɢ ɞɥɹ ɩɨɞɚɱɢ ɝɚɡɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ ɧɚ ɭɫɬɚɧɨɜɤɭ ɪɟɤɭɩɟɪɚɰɢɢ ɩɚɪɨɜ, 
ɩɪɨɟɤɬɢɪɭɸɬ ɬɚɤɠɟ ɫɚɦɢ ɭɫɬɚɧɨɜɤɢ ɪɟɤɭɩɟɪɚɰɢɢ ɩɚɪɨɜ. 

 

2.31.3 Ɍɟɯɧɨɥɨɝɢɹ ɩɪɨɩɚɪɤɢ ɢ ɩɨɞɝɨɬɨɜɤɢ ɰɢɫɬɟɪɧ 

 

Ⱦɥɹ ɩɨɞɝɨɬɨɜɤɢ ɰɢɫɬɟɪɧ ɩɨɞ ɧɚɥɢɜ ɢ ɪɟɦɨɧɬɚ ɰɢɫɬɟɪɧ ɩɪɟɞɧɚɡɧɚɱɟɧɵ 
ɩɪɨɦɵɜɨɱɧɨ-ɩɪɨɩɚɪɨɱɧɵɟ ɫɬɚɧɰɢɢ (ɉɉɋ), ɤɨɬɨɪɵɟ ɩɪɨɟɤɬɢɪɭɸɬ ɜ ɫɨɫɬɚɜɟ ɇɉɁ ɢ ɇɏɁ. 

ɇɚ ɉɉɋ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɩɪɨɜɟɞɟɧɢɟ ɫɥɟɞɭɸɳɢɯ ɨɩɟɪɚɰɢɣ: ɭɞɚɥɟɧɢɟ ɨɫɬɚɬɤɚ 
ɫɜɟɬɥɵɯ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ; ɩɪɨɩɚɪɤɚ ɤɨɬɥɨɜ ɰɢɫɬɟɪɧ ɫ ɨɞɧɨɜɪɟɦɟɧɧɵɦ ɫɥɢɜɨɦ ɨɫɬɚɬɤɨɜ 
ɬɟɦɧɵɯ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ; ɩɪɨɦɵɜɤɚ ɝɨɪɹɱɟɣ ɜɨɞɨɣ ɜɧɭɬɪɟɧɧɢɯ ɫɬɟɧɨɤ ɤɨɬɥɨɜ ɰɢɫɬɟɪɧ; 
ɭɞɚɥɟɧɢɟ ɩɪɨɦɵɜɨɱɧɵɯ ɜɨɞ ɫ ɩɨɦɨɳɶɸ ɜɚɤɭɭɦɧɵɯ ɭɫɬɚɧɨɜɨɤ; ɞɟɝɚɡɚɰɢɹ ɤɨɬɥɨɜ 
ɰɢɫɬɟɪɧ ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɭɫɬɚɧɨɜɤɨɣ; ɨɛɟɡɜɨɠɢɜɚɧɢɟ ɫɥɢɬɵɯ ɨɫɬɚɬɤɨɜ ɬɟɦɧɵɯ 
ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ; ɨɱɢɫɬɤɚ ɫɬɨɱɧɵɯ ɜɨɞ. 

ɉɪɨɩɚɪɤɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɚɪɨɦ ɩɨɞ ɞɚɜɥɟɧɢɟɦ 0,5-0,6 Ɇɉɚ. 
ɉɪɨɦɵɜɤɚ ɤɨɬɥɨɜ ɰɢɫɬɟɪɧ ɩɪɨɢɡɜɨɞɢɬɫɹ ɝɨɪɹɱɟɣ ɜɨɞɨɣ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 70-90° ɋ ɢ 

ɞɚɜɥɟɧɢɟɦ 12-16 Ɇɉɚ ɦɟɯɚɧɢɱɟɫɤɢɦɢ ɩɪɢɛɨɪɚɦɢ ɆɆɉɍ-25. 

Ⱦɥɹ ɩɪɨɦɵɜɤɢ ɰɢɫɬɟɪɧ ɢɫɩɨɥɶɡɭɟɬɫɹ ɡɚɦɤɧɭɬɵɣ ɰɢɤɥ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ. ɉɪɢ 
ɨɛɪɚɛɨɬɤɟ ɰɢɫɬɟɪɧ ɧɚ ɷɫɬɚɤɚɞɚɯ ɩɪɨɦɵɜɨɱɧɚɹ ɜɨɞɚ ɜɦɟɫɬɟ ɫ ɧɟɮɬɟɨɫɬɚɬɤɚɦɢ 
ɫɥɢɜɚɟɬɫɹ ɱɟɪɟɡ ɧɢɠɧɢɣ ɫɥɢɜɧɨɣ ɩɪɢɛɨɪ ɜ ɥɨɬɤɢ. ɂɡ ɥɨɬɤɨɜ ɫɦɟɫɶ ɜɨɞɵ ɫ 
ɧɟɮɬɟɨɫɬɚɬɤɚɦɢ ɩɨɫɬɭɩɚɟɬ ɜ ɪɟɡɟɪɜɭɚɪɵ ɞɥɹ ɨɛɟɡɜɨɠɢɜɚɧɢɹ. Ɂɚɬɟɦ ɨɬɫɬɨɹɜɲɚɹɫɹ 

ɜɨɞɚ ɩɟɪɟɤɚɱɢɜɚɟɬɫɹ ɜ ɧɟɮɬɟɥɨɜɭɲɤɭ, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ ɨɤɨɧɱɚɬɟɥɶɧɚɹ ɨɱɢɫɬɤɚ ɜɨɞɵ. 
Ɉɱɢɳɟɧɧɚɹ ɜɨɞɚ ɩɨɜɬɨɪɧɨ ɩɨɞɚɟɬɫɹ ɧɚ ɷɫɬɚɤɚɞɵ ɞɥɹ ɩɪɨɦɵɜɤɢ ɰɢɫɬɟɪɧ. 
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3 Ɍɟɤɭɳɢɟ ɭɪɨɜɧɢ ɷɦɢɫɫɢɢ ɜ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ 

 

ɗɬɨɬ ɪɚɡɞɟɥ ɫɨɞɟɪɠɢɬ ɞɚɧɧɵɟ ɨ ɬɟɤɭɳɢɯ ɜɵɛɪɨɫɚɯ ɢ ɭɪɨɜɧɹɯ ɩɨɬɪɟɛɥɟɧɢɹ ɧɚ 
ɫɭɳɟɫɬɜɭɸɳɢɯ ɭɫɬɚɧɨɜɤɚɯ ɧɚ ɦɨɦɟɧɬ ɧɚɩɢɫɚɧɢɹ ɞɚɧɧɨɝɨ ɞɨɤɭɦɟɧɬɚ (2016). 
ɉɪɟɞɫɬɚɜɥɟɧɧɚɹ ɢɧɮɨɪɦɚɰɢɹ ɩɨɡɜɨɥɹɟɬ ɨɰɟɧɢɬɶ ɭɪɨɜɟɧɶ ɜɨɡɞɟɣɫɬɜɢɣ ɧɚ ɨɤɪɭɠɚɸɳɭɸ 
ɫɪɟɞɭ, ɱɬɨ ɩɨɡɜɨɥɢɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɨɥɭɱɟɧɧɭɸ ɢɧɮɨɪɦɚɰɢɢ ɜ ɩɪɨɰɟɫɫɟ ɩɨɥɭɱɟɧɢɹ 
ɤɨɦɩɥɟɤɫɧɵɯ ɪɚɡɪɟɲɟɧɢɣ ɧɚ ɩɪɢɪɨɞɨɩɨɥɶɡɨɜɚɧɢɟ. 

ɗɬɨɬ ɪɚɡɞɟɥ ɞɚɟɬ ɨɛɳɟɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨɛ ɨɫɧɨɜɧɵɯ ɜɨɡɞɟɣɫɬɜɢɹɯ ɧɚ 
ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɤɚɤ ɪɨɫɫɢɣɫɤɢɯ ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ ɡɚɜɨɞɨɜ, ɬɚɤ ɢ ɨɬɞɟɥɶɧɵɯ 
ɩɪɨɰɟɫɫɨɜ ɢ ɭɫɬɚɧɨɜɨɤ. 

 

3.1 Ɍɟɤɭɳɢɟ ɜɵɛɪɨɫɵ ɢ ɭɪɨɜɧɢ ɩɨɬɪɟɛɥɟɧɢɹ ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ 
ɡɚɜɨɞɨɜ ɜ ɰɟɥɨɦ 

 

ɇɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɟ ɡɚɜɨɞɵ ɹɜɥɹɸɬɫɹ ɩɪɨɦɵɲɥɟɧɧɵɦɢ ɨɛɴɟɤɬɚɦɢ, 
ɤɨɬɨɪɵɟ ɨɩɟɪɢɪɭɸɬ ɨɝɪɨɦɧɵɦɢ ɤɨɥɢɱɟɫɬɜɚɦɢ ɫɵɪɶɹ ɢ ɩɪɨɞɭɤɬɨɜ, ɚ ɬɚɤɠɟ ɹɜɥɹɸɬɫɹ 
ɢɧɬɟɧɫɢɜɧɵɦɢ ɩɨɬɪɟɛɢɬɟɥɹɦɢ ɷɧɟɪɝɢɢ ɢ ɜɨɞɵ. 

ɏɨɬɹ ɨɫɧɨɜɧɵɦ ɫɵɪɶɟɦ ɧɚ ɇɉɁ ɹɜɥɹɟɬɫɹ ɫɵɪɚɹ ɧɟɮɬɶ, ɜ ɩɪɨɰɟɫɫɚɯ ɢɫɩɨɥɶɡɭɸɬ ɢ 
ɝɟɧɟɪɢɪɭɸɬ ɛɨɥɶɲɨɟ ɱɢɫɥɨ ɯɢɦɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ, ɧɟɤɨɬɨɪɵɟ ɢɡ ɤɨɬɨɪɵɯ ɜɵɜɨɞɹɬɫɹ ɫ 
ɨɛɴɟɤɬɨɜ ɜ ɜɢɞɟ ɜɵɛɪɨɫɨɜ ɜ ɚɬɦɨɫɮɟɪɭ, ɫɬɨɱɧɵɯ ɜɨɞ ɢɥɢ ɨɬɯɨɞɨɜ. ɉɪɨɢɡɜɨɞɢɦɵɟ 
ɡɚɝɪɹɡɧɹɸɳɢɟ ɜɟɳɟɫɬɜɚ ɨɛɵɱɧɨ ɜɤɥɸɱɚɸɬ ɚɦɦɢɚɤ (NH3), ɞɢɨɤɫɢɞ ɭɝɥɟɪɨɞɚ (ɋɈ2), 

ɨɤɢɫɶ ɭɝɥɟɪɨɞɚ (CO), ɫɟɪɨɜɨɞɨɪɨɞ (H2S), ɦɟɬɚɥɥɵ, ɨɤɫɢɞɵ ɚɡɨɬɚ (NOX), ɬɜɟɪɞɵɟ 
ɱɚɫɬɢɰɵ, ɨɬɪɚɛɨɬɚɧɧɵɟ ɤɢɫɥɨɬɵ (ɧɚɩɪɢɦɟɪ, HF, H2SO4), ɨɤɫɢɞɵ ɫɟɪɵ (SOX), ɥɟɬɭɱɢɟ 
ɨɪɝɚɧɢɱɟɫɤɢɟ ɫɨɟɞɢɧɟɧɢɹ (ɅɈɋ) ɢ ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ ɞɪɭɝɢɟ ɨɪɝɚɧɢɱɟɫɤɢɟ ɫɨɟɞɢɧɟɧɢɹ. 

Ɍɚɛɥɢɰɚ 3.1 ɩɨɤɚɡɵɜɚɟɬ ɨɬɱɟɬ ɩɪɨɰɟɫɫɨɜ ɇɉɁ ɩɨ ɫɨɫɬɨɹɧɢɸ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 
ɢ ɩɪɢɜɨɞɢɬ ɢɬɨɝ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɪɚɡɥɢɱɧɵɟ ɫɪɟɞɵ ɨɬ ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ ɞɟɹɬɟɥɶɧɨɫɬɢ ɧɚ 
ɇɉɁ. 

 

Ɍɚɛɥɢɰɚ 3.1 
ɉɪɨɰɟɫɫ/ ɭɫɬɚɧɨɜɤɚ ȼɢɞɵ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɜɨɡɞɟɣɫɬɜɢɣ 

 ȼɨɡɞɭ
ɯ 

ɋɬɨɱɧɵ
ɟ ɜɨɞɵ 

Ɉɬɯɨɞ
ɵ 

ɉɨɬɪɟɛɥɟɧɢ
ɟ 
ɦɚɬɟɪɢɚɥɨɜ 
ɢ ɷɧɟɪɝɢɢ 

ɉɨɬɟɪ
ɢ 
ɬɟɩɥɚ 

ɒɭ
ɦ 

Ȼɟɡɨɩ
ɚɫ-
ɧɨɫɬɶ 

Ɉɫɧɨɜɧɵɟ ɩɪɨɰɟɫɫɵ 
Ⱦɨɫɬɚɜɤɚ - - - - - 0 X 
Ɂɚɝɪɭɡɤɚ X - - - - X X 
ɏɪɚɧɟɧɢɟ X 0 X 0 0 - X 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ 
ɩɟɱɢ 

X - 0 X X X X 

ɉɪɨɰɟɫɫɵ ɪɚɡɞɟɥɟɧɢɹ 
ɍɫɬɚɧɨɜɤɚ 
ɚɬɦɨɫɮɟɪɧɨɣ 
ɞɢɫɬɢɥɥɹɰɢɢ ɫɵɪɨɣ 
ɧɟɮɬɢ 

X X 0 X X 0 X 

ɍɫɬɚɧɨɜɤɚ ɜɚɤɭɭɦɧɨɣ 
ɞɢɫɬɢɥɥɹɰɢɢ 

X X 0 X X 0 X 

ɍɫɬɚɧɨɜɤɚ 
ɪɚɡɞɟɥɟɧɢɹ ɝɚɡɚ 

X 0 0 0 0 0 X 

ɉɪɨɰɟɫɫɵ ɤɨɧɜɟɪɫɢɢ 
Ɍɟɪɦɨɤɪɟɤɢɧɝ, 
ɜɢɫɛɪɟɤɢɧɝ 

X X 0 X X 0 X 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 3.1 

ɉɪɨɰɟɫɫ/ ɭɫɬɚɧɨɜɤɚ ȼɢɞɵ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɜɨɡɞɟɣɫɬɜɢɣ 
 

ȼɨɡɞɭ
ɯ 

ɋɬɨɱɧɵ
ɟ ɜɨɞɵ 

Ɉɬɯɨɞ
ɵ 

ɉɨɬɪɟɛɥɟɧɢ
ɟ 
ɦɚɬɟɪɢɚɥɨɜ 
ɢ ɷɧɟɪɝɢɢ 

ɉɨɬɟɪ
ɢ 
ɬɟɩɥɚ 

ɒɭ
ɦ 

Ȼɟɡɨɩ
ɚɫ-
ɧɨɫɬɶ 

Ɂɚɦɟɞɥɟɧɧɨɟ 
ɤɨɤɫɨɜɚɧɢɟ 

X X X X X X X 

Ʉɚɬɚɥɢɬɢɱɟɫɤɢɣ 
ɤɪɟɤɢɧɝ 

X X X X X 0 X 

Ƚɢɞɪɨɤɪɟɤɢɧɝ X X X X X 0 X 
Ɉɤɢɫɥɟɧɢɟ ɛɢɬɭɦɚ X X X X X 0 X 
Ɋɢɮɨɪɦɢɧɝ X X X X X 0 X 
ɂɡɨɦɟɪɢɡɚɰɢɹ X X X X X 0 X 
ɉɪɨɢɡɜɨɞɫɬɜɨ ɆɌȻɗ X X X X 0 0 X 
Ⱥɥɤɢɥɢɪɨɜɚɧɢɟ X 0 X X 0 0 X 
ɉɪɨɰɟɫɫɵ ɩɟɪɟɪɚɛɨɬɤɢ 
Ƚɢɞɪɨɞɟɫɭɥɶɮɭɪɢɡɚɰ
ɢɹ 

X X X X X 0 X 

Ⱦɟɫɭɥɶɮɭɪɢɡɚɰɢɹ X X X X 0 0 X 
ɉɪɨɦɵɜɤɚ ɝɚɡɚ X 0 X X 0 0 X 
ɉɪɨɢɡɜɨɞɫɬɜɨ 
ɫɦɚɡɨɱɧɨɝɨ ɦɚɫɥɚ 

X X X X 0 0 X 

ɗɤɫɬɪɚɤɰɢɹ 
– ɫ ɪɚɫɬɜɨɪɢɬɟɥɹɦɢ X 0 0 X 0 0 X 
– ɫ ɦɨɥɟɤɭɥɹɪɧɵɦɢ 
ɫɢɬɚɦɢ 

X - X X 0 - X 

Ⱦɪɭɝɢɟ ɩɪɨɰɟɫɫɵ 
ɍɫɬɚɧɨɜɤɚ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɟɪɵ 

X X 0 0 0 0 X 

Ɏɚɤɟɥɶɧɚɹ ɫɢɫɬɟɦɚ X X 0 0 0 X X 
Ƚɪɚɞɢɪɧɹ X X 0 0 0 0 0 
Ɉɱɢɫɬɤɚ ɫɬɨɱɧɵɯ ɜɨɞ X X X X 0 - 0 
ɍɫɬɚɧɨɜɤɢ 
ɫɦɟɲɢɜɚɧɢɹ 

X X 0 0 0 - X 

ɂɡɜɥɟɱɟɧɢɟ 
ɨɬɯɨɞɹɳɢɯ ɝɚɡɨɜ 
(ɭɫɬɚɧɨɜɤɚ 
ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ 
ɨɬɪɚɛɨɬɚɧɧɨɝɨ ɝɚɡɚ) 

X X X 0 0 0 X 

ɉɪɢɦɟɱɚɧɢɟ: X – ɜɵɫɨɤɨɟ 
ɜɨɡɞɟɣɫɬɜɢɟ 

 0 – ɧɟɛɨɥɶɲɨɟ ɜɨɡɞɟɣɫɬɜɢɟ – ɨɱɟɧɶ ɦɚɥɨɟ ɢɥɢ 
ɨɬɫɭɬɫɬɜɢɟ ɜɨɡɞɟɣɫɬɜɢɹ 

ɉɨɬɪɟɛɥɟɧɢɟ ɷɧɟɪɝɢɢ 

ɇɟɮɬɟɩɟɪɟɪɚɛɨɬɤɚ – ɨɞɧɚ ɢɡ ɧɚɢɛɨɥɟɟ ɷɧɟɪɝɨɟɦɤɢɯ ɨɬɪɚɫɥɟɣ ɩɪɨɢɡɜɨɞɫɬɜɚ. ȼ 
ɋɒȺ, ɧɚɩɪɢɦɟɪ, ɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɚ ɩɨɬɪɟɛɥɹɟɬ 28% ɷɧɟɪɝɢɢ, ɜ ɰɟɥɨɦ ɩɨɬɪɟɛɥɹɟɦɨɣ 
ɩɪɨɦɵɲɥɟɧɧɨɫɬɶɸ. 

ɗɧɟɪɝɢɹ ɜ ɨɫɧɨɜɧɨɦ ɪɚɫɯɨɞɭɟɬɫɹ ɧɚ ɩɪɨɰɟɫɫɵ ɩɨɞɨɝɪɟɜɚ ɫɵɪɶɹ ɢ ɩɪɨɞɭɤɰɢɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɭɫɬɚɧɨɜɤɚɦɢ, ɚ ɬɚɤɠɟ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɜɨɞɹɧɨɝɨ ɩɚɪɚ. Ⱦɥɹ 
ɩɨɥɭɱɟɧɢɹ ɷɧɟɪɝɢɢ ɢɫɪɨɥɶɡɭɸɬ ɤɚɤ ɜɧɭɬɪɟɧɧɢɟ, ɬɚɤ ɢ ɜɧɟɲɧɢɟ ɢɫɬɨɱɧɢɤɢ ɬɨɩɥɢɜɚ ɜ 
ɩɟɱɚɯ, ɨɛɴɟɦ ɤɨɬɨɪɨɝɨ ɦɨɠɟɬ ɞɨɫɬɢɝɚɬɶ ɞɨ 200 Ɇȼɬ ɨɛɳɢɯ ɡɚɬɪɚɬ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ 
ɇɉɁ. ɗɧɟɪɝɢɹ ɦɨɠɟɬ ɛɵɬɶ ɩɨɥɭɱɟɧɚ ɨɬ ɧɟɤɨɬɨɪɵɯ ɩɪɨɰɟɫɫɨɜ, ɬɚɤɢɯ, ɤɚɤ ɤɚɬɚɥɢɬɢɱɟɫɤɢɣ 
ɤɪɟɤɢɧɝ, ɩɪɢ ɜɵɠɢɝɚɧɢɢ ɤɨɤɫɚ, ɯɨɬɹ ɨɛɵɱɧɚɹ ɩɪɚɤɬɢɤɚ – ɢɫɩɨɥɶɡɨɜɚɬɶ ɜɧɟɲɧɢɟ 
ɢɫɬɨɱɧɢɤɢ ɷɧɟɪɝɢɢ. 

Ⱦɨɥɹ ɩɨɬɪɟɛɥɹɟɦɵɯ ɜɢɞɨɜ ɷɧɟɪɝɨɪɟɫɭɪɫɨɜ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 3.1. 
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Ɋɢɫɭɧɨɤ 3.1 – Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɜɢɞɨɜ ɷɧɟɪɝɨɪɟɫɭɪɫɨɜ ɩɨ ɩɪɨɰɟɫɫɚɦ/ ɭɫɬɚɧɨɜɤɚɦ ɇɉɁ 

 

ɉɨɬɪɟɛɥɟɧɢɟ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ ɫɨɫɬɚɜɥɹɟɬ ɜ ɫɪɟɞɧɟɦ 48% ɢ ɞɨ 54% ɨɛɳɟɝɨ 
ɩɨɬɪɟɛɥɟɧɢɹ ɜ ɛɚɥɚɧɫɟ ɡɚɜɨɞɨɜ. ɂɡ ɩɨɥɭɱɟɧɧɵɯ ɡɚɜɨɞɫɤɢɯ ɞɚɧɧɵɯ ɦɨɠɧɨ ɫɞɟɥɚɬɶ 
ɜɵɜɨɞ, ɱɬɨ ɧɚɢɛɨɥɶɲɟɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ ɞɨɫɬɚɬɨɱɧɨ ɯɨɪɨɲɨ 
ɤɨɪɪɟɥɢɪɭɟɬ ɫ ɧɚɢɥɭɱɲɢɦɢ ɭɞɟɥɶɧɵɦɢ ɩɨɬɪɟɛɥɟɧɢɹɦɢ ɷɧɟɪɝɢɢ. 

 

ȼɨɞɚ 

ȼɨɞɚ ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ ɢɫɩɨɥɶɡɭɟɬɫɹ: 
– ɧɚ ɇɉɁ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɜɨɞɨɪɨɞɚ ɢ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɜɨɞɹɧɨɝɨ ɩɚɪɚ, ɞɥɹ 

ɭɱɚɫɬɢɹ ɜ ɩɪɨɰɟɫɫɚɯ ɞɢɫɬɢɥɥɹɰɢɢ ɢɥɢ ɤɪɟɤɢɧɝɚ ɭɝɥɟɜɨɞɨɪɨɞɨɜ, ɞɥɹ ɩɪɨɦɵɜɤɢ, ɨɱɢɫɬɤɢ, 
ɛɵɫɬɪɨɝɨ ɨɯɥɚɠɞɟɧɢɹ ɢɥɢ ɨɬɝɨɧɤɢ (ɩɚɪɨɦ). ɍɫɬɚɧɨɜɤɢ ɞɟɦɢɧɟɪɚɥɢɡɚɰɢɢ ɜɨɞɵ, 
ɢɫɩɨɥɶɡɭɟɦɵɟ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɜɨɞɨɪɨɞɚ ɢ ɜ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɰɟɥɹɯ ɹɜɥɹɸɬɫɹ ɫɚɦɵɦɢ 
ɛɨɥɶɲɢɦɢ ɩɨɬɪɟɛɢɬɟɥɹɦɢ ɜɨɞɵ ɢ ɨɫɧɨɜɧɵɦ ɢɫɬɨɱɧɢɤɨɦ ɫɬɨɱɧɵɯ ɜɨɞ ɧɚ ɇɉɁ (ɡɚ 
ɢɫɤɥɸɱɟɧɢɟɦ ɡɚɜɨɞɨɜ ɛɚɡɨɜɵɯ ɦɚɫɟɥ); 

– ɜ ɨɩɟɪɚɰɢɹɯ ɨɱɢɫɬɤɢ; 
– ɞɥɹ ɩɚɪɨɝɟɧɟɪɚɰɢɢ ɜ ɤɨɬɥɚɯ; 
– ɢ ɞɥɹ ɫɢɫɬɟɦ ɨɯɥɚɠɞɟɧɢɹ. 
ɉɪɢ ɤɨɧɬɚɤɬɟ ɫ ɭɝɥɟɜɨɞɨɪɨɞɚɦɢ ɜɨɞɚ ɡɚɝɪɹɡɧɹɟɬɫɹ ɢ ɞɨɥɠɧɚ ɩɪɨɯɨɞɢɬɶ ɨɱɢɫɬɤɭ 

ɧɚ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɹɯ. Ʉɨɥɢɱɟɫɬɜɨ ɢɫɩɨɥɶɡɭɟɦɨɣ ɜɨɞɵ ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɡɚɜɢɫɢɬ 
ɨɬ ɬɢɩɚ ɇɉɁ ɢ ɜ ɨɫɨɛɟɧɧɨɫɬɢ ɨɬ ɢɫɩɨɥɶɡɭɟɦɵɯ ɫɢɫɬɟɦ ɨɯɥɚɠɞɟɧɢɹ: ɡɚɤɪɵɬɨɣ ɢɥɢ 
ɨɬɤɪɵɬɨɣ (ɩɪɹɦɨɬɨɱɧɵɣ). ɇɚɢɛɨɥɶɲɚɹ ɱɚɫɬɶ ɜɨɞɵ ɧɚ ɇɉɁ (ɛɨɥɟɟ ɱɟɦ 50% ɜ ɫɪɟɞɧɟɦ) 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɨɯɥɚɠɞɟɧɢɹ (ɪɢɫ 3.2). 
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Ɋɢɫɭɧɨɤ 3.2 – ɍɞɟɥɶɧɨɟ ɩɨɬɪɟɛɥɟɧɢɟ ɜɨɞɵ ɪɚɡɞɟɥɟɧɧɨɟ ɩɨ ɨɬɞɟɥɶɧɵɦ 
ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɦ ɡɚɜɨɞɚɦ 

 

ȼɵɛɪɨɫɵ ɜ ɚɬɦɨɫɮɟɪɭ 

Ɉɫɧɨɜɧɵɦɢ ɜɵɛɪɨɫɚɦɢ ɜ ɚɬɦɨɫɮɟɪɭ ɫ ɇɉɁ ɹɜɥɹɸɬɫɹ CO2, SOX, NOX, 

ɭɝɥɟɜɨɞɨɪɨɞɵ ɩɪɟɞɟɥɶɧɵɟ, ɚɥɤɚɧɵ ɋ12-ɋ19, ɛɟɧɡɨɥ, ɤɫɢɥɨɥ, ɥɟɬɭɱɢɟ ɨɪɝɚɧɢɱɟɫɤɢɟ 
ɫɨɟɞɢɧɟɧɢɹ ɢ ɬɜɟɪɞɵɟ ɱɚɫɬɢɰɵ (ɩɵɥɶ, ɫɚɠɚ ɢ ɩɪɢɫɨɟɞɢɧɟɧɧɵɟ ɬɹɠɟɥɵɟ ɦɟɬɚɥɥɵ 
(ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ V ɢ Ni)). Ɉɞɧɚɤɨ ɧɭɠɧɨ ɭɱɢɬɵɜɚɬɶ ɲɭɦ, ɡɚɩɚɯ, H2S, NH3, CO, CS2, 

ɛɟɧɡɢɧ, ɬɨɥɭɨɥ, ɞɢɨɤɫɢɧɵ, HF ɢ HCl, ɤɨɬɨɪɵɟ ɬɚɤɠɟ ɡɚɝɪɹɡɧɹɸɬ ɜɨɡɞɭɯ. ɉɟɪɟɱɢɫɥɟɧɧɵɟ 
ɡɚɝɪɹɡɧɢɬɟɥɢ ɨɛɵɱɧɨ ɩɨɩɚɞɚɸɬ ɜ ɚɬɦɨɫɮɟɪɭ ɢɡ ɬɚɤɢɯ ɢɫɬɨɱɧɢɤɨɜ, ɤɚɤ ɞɵɦɨɜɵɟ ɬɪɭɛɵ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɟɱɟɣ ɢ ɤɨɬɥɨɜ, ɪɟɝɟɧɟɪɚɬɨɪɨɜ (FCC), ɨɬɞɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɬɚɤɢɯ, ɤɚɤ 
ɤɥɚɩɚɧɵ ɢ ɭɩɥɨɬɧɟɧɢɹ ɧɚɫɨɫɚ, ɟɦɤɨɫɬɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɪɟɡɟɪɜɭɚɪɵ ɢ, ɜ ɦɟɧɶɲɟɣ 
ɫɬɟɩɟɧɢ, ɨɬ ɮɚɤɟɥɨɜ ɢ ɞɵɦɨɜɵɯ ɬɪɭɛ ɭɫɬɚɧɨɜɨɤ ɫɠɢɝɚɧɢɹ ɨɬɯɨɞɨɜ ɢ ɧɟɤɨɧɞɢɰɢɨɧɧɵɯ 
ɠɢɞɤɨɫɬɟɣ. 

ȼɵɛɪɨɫɵ ɞɢɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ 

Ƚɥɚɜɧɵɦɢ ɢɫɬɨɱɧɢɤɚɦɢ ɜɵɛɪɨɫɨɜ CO2 ɹɜɥɹɸɬɫɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɩɟɱɢ, ɤɨɬɥɵ, 
ɝɚɡɨɜɵɟ ɬɭɪɛɢɧɵ, ɪɟɝɟɧɟɪɚɬɨɪɵ ɭɫɬɚɧɨɜɤɢ FCC, ɮɚɤɟɥɶɧɵɟ ɫɢɫɬɟɦɵ ɢ ɭɫɬɚɧɨɜɤɢ 
ɫɠɢɝɚɧɢɹ. ȼɵɛɪɨɫɵ CO2 ɨɬ ɤɚɠɞɨɝɨ ɢɡ ɇɉɁ ɡɚɜɢɫɹɬ ɨɬ ɫɥɨɠɧɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ 
ɜɚɪɶɢɪɭɸɬɫɹ ɨɬ 0,2 ɞɨ 5,5 ɦɥɧ. ɬ ɜ ɝɨɞ. 

 

ȼɵɛɪɨɫɵ ɨɤɫɢɞɨɜ ɚɡɨɬɚ 

Ɍɟɪɦɢɧ NOX ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɨɬɧɨɫɢɬɫɹ ɬɨɥɶɤɨ ɤ NO (ɨɤɫɢɞ ɚɡɨɬɚ) ɢ NO2 

(ɞɢɨɤɫɢɞ ɚɡɨɬɚ). N2O ɬɚɤɠɟ ɦɨɠɟɬ ɩɪɢɫɭɬɫɬɜɨɜɚɬɶ ɜ ɞɵɦɨɜɵɯ ɝɚɡɚɯ ɢɡ ɭɫɬɚɧɨɜɨɤ FCC ɢ 
ɧɟɤɨɬɨɪɵɯ ɫɢɫɬɟɦɚɯ ɫɟɥɟɤɬɢɜɧɨɝɨ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ. ȼ ɛɨɥɶɲɢɧɫɬɜɟ 
ɩɪɨɰɟɫɫɨɜ ɝɨɪɟɧɢɹ NO ɜɧɨɫɢɬ ɜɤɥɚɞ ɛɨɥɟɟ 90% ɨɬ ɨɛɳɟɝɨ NOX. Ɉɞɧɚɤɨ, ɬɚɤ ɤɚɤ ɨɧ 
ɛɵɫɬɪɨ ɨɤɢɫɥɹɟɬɫɹ ɜ ɚɬɦɨɫɮɟɪɟ ɞɨ NO2, ɜɵɛɪɨɫɵ NO ɨɛɵɱɧɨ ɩɟɪɟɫɱɢɬɵɜɚɸɬ ɜ 
ɫɭɦɦɚɪɧɨɦ ɤɨɥɢɱɟɫɬɜɟ ɤɚɤ NO2. 
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Ƚɥɚɜɧɵɦɢ ɢɫɬɨɱɧɢɤɚɦɢ ɡɚɝɪɹɡɧɟɧɢɹ NOX ɹɜɥɹɸɬɫɹ ɩɪɨɰɟɫɫɵ ɝɨɪɟɧɢɹ, ɬ.ɟ. 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɩɟɱɢ ɢ ɤɨɬɥɵ ɢ ɝɚɡɨɜɵɟ ɬɭɪɛɢɧɵ, ɭɫɬɚɧɨɜɤɚ Ʉɥɚɭɫɚ, ɪɟɝɟɧɟɪɚɬɨɪɵ 
FCC ɢ, ɜ ɦɟɧɶɲɟɣ ɫɬɟɩɟɧɢ, ɭɫɬɚɧɨɜɤɢ ɞɨɠɢɝɚ ɨɬɯɨɞɹɳɢɯ ɝɚɡɨɜ ɢ ɮɚɤɟɥɶɧɵɟ ɫɢɫɬɟɦɵ. 

ȼ ɫɥɭɱɚɟ ɇɉɁ ɛɟɡ ɭɫɬɚɧɨɜɤɢ FCC ɝɥɚɜɧɵɣ ɜɤɥɚɞ ɜ ɜɵɛɪɨɫɵ NOX, ɨɱɟɜɢɞɧɨ, 

ɜɧɨɫɹɬ ɩɟɱɢ ɢ ɤɨɬɥɵ, ɧɚ ɤɨɬɨɪɵɟ ɩɪɢɯɨɞɢɬɫɹ ɱɚɳɟ ɜɫɟɝɨ ɨɤɨɥɨ 60 – 90% ɜɵɛɪɨɫɨɜ. 
Ƚɚɡɨɜɵɟ ɬɭɪɛɢɧɵ ɢ ɭɫɬɚɧɨɜɤɢ Ʉɥɚɭɫɚ, ɟɫɥɢ ɨɧɢ ɪɚɛɨɬɚɸɬ ɧɚ ɇɉɁ, ɨɬɜɟɱɚɸɬ ɡɚ 
ɡɧɚɱɢɬɟɥɶɧɭɸ ɱɚɫɬɶ (30 – 50%) ɜɵɛɪɨɫɨɜ NOX ɢ ɫɜɹɡɚɧɵ ɫ ɫɚɦɵɦɢ ɜɵɫɨɤɢɦɢ 
ɭɞɟɥɶɧɵɦɢ ɜɵɛɪɨɫɚɦɢ ɧɚ ɭɪɨɜɧɟ ɡɚɜɨɞɚ. ɍɫɬɚɧɨɜɤɢ Ʉɥɚɭɫɚ ɢ ɮɚɤɟɥɶɧɵɟ ɫɢɫɬɟɦɵ 

ɨɛɵɱɧɨ ɫɨɫɬɚɜɥɹɸɬ ɦɟɧɟɟ ɱɟɦ 5 – 10% ɜ ɜɵɛɪɨɫɚɯ NOX. 

ȼ ɬɟɯ ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɭɫɬɚɧɨɜɤɚ FCC ɷɤɫɩɥɭɚɬɢɪɭɟɬɫɹ ɧɚ ɇɉɁ, ɬɨ ɩɟɱɢ ɢ ɤɨɬɥɵ 
ɝɟɧɟɪɢɪɭɸɬ 50 – 80% NOX ɨɬ ɡɚɜɨɞɫɤɢɯ ɜɵɛɪɨɫɨɜ, ɚ ɫɚɦɚ FCC ɫɨɫɬɚɜɥɹɟɬ ɬɨɥɶɤɨ 15 – 

25% ɢɡ ɧɢɯ. ɍɫɬɚɧɨɜɤɚ ɤɨɤɫɨɜɚɧɢɹ ɦɨɠɟɬ ɬɚɤɠɟ ɞɚɜɚɬɶ ɜɟɫɶɦɚ ɡɧɚɱɢɬɟɥɶɧɵɣ ɜɤɥɚɞ 
(ɫɜɵɲɟ 40%) ɜ ɫɭɦɦɚɪɧɭɸ ɜɟɥɢɱɢɧɭ ɜɵɛɪɨɫɨɜ ɨɤɫɢɞɨɜ ɚɡɨɬɚ. 

ȼɵɛɪɨɫɵ NOX ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ ɡɚɜɨɞɨɜ ɡɚɜɢɫɹɬ ɨɬ ɬɢɩɚ ɬɨɩɥɢɜɚ, 
ɫɨɞɟɪɠɚɧɢɹ ɚɡɨɬɚ ɢɥɢ ɜɨɞɨɪɨɞɚ, ɞɢɡɚɣɧɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɠɢɝɚɧɢɹ ɢ ɭɫɥɨɜɢɣ 
ɷɤɫɩɥɭɚɬɚɰɢɢ. ȼ ɱɚɫɬɧɨɦ ɫɥɭɱɚɟ ɪɟɝɟɧɟɪɚɬɨɪɚ FCC, ɞɵɦɨɜɨɣ ɝɚɡ, NOX ɜ ɨɫɧɨɜɧɨɦ 
ɹɜɥɹɸɬɫɹ ɧɟ ɬɟɪɦɢɱɟɫɤɢɦ NOX, ɩɪɨɢɡɜɟɞɟɧɧɵɦ ɫɦɟɲɟɧɢɟɦ ɚɡɨɬɚ, ɫɨɞɟɪɠɚɳɟɝɨ ɜɨɡɞɭɯ 
ɩɪɢ ɜɵɫɨɤɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɫɝɨɪɚɧɢɹ, ɚ ɧɚɩɪɹɦɭɸ ɫɜɹɡɚɧɵ ɫ ɫɨɞɟɪɠɚɧɢɟɦ ɚɡɨɬɚ ɜ 
ɢɫɯɨɞɧɨɦ ɫɵɪɶɟ. ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɦɨɝɭɬ ɛɵɬɶ ɡɧɚɱɢɬɟɥɶɧɵɟ ɪɚɡɥɢɱɢɹ ɜ ɭɪɨɜɧɹɯ 
ɜɵɛɪɨɫɨɜ NOX ɦɟɠɞɭ ɡɚɜɨɞɚɦɢ ɢ ɞɚɠɟ ɦɟɠɞɭ ɪɚɡɥɢɱɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ɫɠɢɝɚɧɢɹ ɧɚ 
ɨɞɧɨɦ ɡɚɜɨɞɟ ɜ ɪɚɡɥɢɱɧɨɟ ɜɪɟɦɹ. 

ȼɵɛɪɨɫɵ ɬɜɟɪɞɵɯ ɱɚɫɬɢɰ 

Ɉɫɧɨɜɧɵɦɢ ɢɫɬɨɱɧɢɤɚɦɢ ɜɵɛɪɨɫɨɜ ɬɜɟɪɞɵɯ ɱɚɫɬɢɰ ɹɜɥɹɸɬɫɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ 
ɩɟɱɢ /ɤɨɬɥɵ, ɪɟɝɟɧɟɪɚɬɨɪɵ ɭɫɬɚɧɨɜɨɤ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ, ɭɫɬɚɧɨɜɤɢ ɤɨɤɫɨɜɚɧɢɹ, 
ɭɫɬɚɧɨɜɤɢ ɫɠɢɝɚɧɢɹ ɨɬɯɨɞɨɜ, ɤɨɤɫɨɭɞɚɥɟɧɢɟ ɢ ɩɪɨɞɭɜɤɚ ɩɟɱɟɣ ɢ ɮɚɤɟɥɚ. Ʉɚɤ ɩɨɤɚɡɚɥɢ 
ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ ɞɚɧɧɵɟ, ɞɢɚɩɚɡɨɧ ɜɵɛɪɨɫɨɜ ɧɚ ɛɨɥɶɲɢɧɫɬɜɟ ɇɉɁ ɫɨɫɬɚɜɥɹɟɬ 
ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ 20 – 700 ɬɨɧɧ ɬɜɟɪɞɵɯ ɱɚɫɬɢɰ ɜɵɛɪɨɲɟɧɧɵɯ ɡɚ ɝɨɞ, ɤɨɬɨɪɵɟ 
ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɭɞɟɥɶɧɨɦɭ ɞɢɚɩɚɡɨɧɭ ɜɵɛɪɨɫɨɜ 4 – 75 ɬɨɧɧ ɬɜɟɪɞɵɯ ɱɚɫɬɢɰ ɧɚ ɦɢɥɥɢɨɧ 
ɬɨɧɧ ɩɟɪɟɪɚɛɨɬɚɧɧɨɣ ɫɵɪɨɣ ɧɟɮɬɢ. Ȼɨɥɟɟ ɧɢɡɤɢɟ ɡɧɚɱɟɧɢɹ ɜɵɛɪɨɫɨɜ ɦɨɝɭɬ ɛɵɬɶ 
ɞɨɫɬɢɝɧɭɬɵ ɧɚ ɇɉɁ, ɟɫɥɢ ɜ ɤɚɱɟɫɬɜɟ ɬɨɩɥɢɜɚ ɢɫɩɨɥɶɡɭɸɬ ɝɚɡ ɢɥɢ ɤɨɝɞɚ ɭɫɬɚɧɨɜɥɟɧɵ 
ɷɮɮɟɤɬɢɜɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɩɵɥɟɭɥɚɜɥɢɜɚɧɢɹ (ɷɥɟɤɬɪɨ- ɢɥɢ ɪɭɤɚɜɧɵɟ ɮɢɥɶɬɪɵ). 

Ɉɩɚɫɧɨɫɬɶ ɬɜɟɪɞɵɯ ɱɚɫɬɢɰ ɜ ɜɵɛɪɨɫɚɯ ɨɛɭɫɥɨɜɥɟɧɚ ɫɨɞɟɪɠɚɧɢɟɦ ɜ ɧɢɯ ɬɹɠɟɥɵɯ 
ɦɟɬɚɥɥɨɜ ɢ ɚɞɫɨɪɛɢɪɨɜɚɧɧɵɯ ɩɨɥɢɚɪɨɦɚɬɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ. Ɉɫɧɨɜɧɵɦɢ ɬɹɠɟɥɵɦɢ 
ɦɟɬɚɥɥɚɦɢ ɜ ɬɜɟɪɞɵɯ ɱɚɫɬɢɱɤɚɯ ɜɵɛɪɨɫɨɜ ɹɜɥɹɸɬɫɹ ɦɵɲɶɹɤ, ɪɬɭɬɶ, ɧɢɤɟɥɶ ɢ ɜɚɧɚɞɢɣ. 
ɇɢɤɟɥɶ ɢ ɜɚɧɚɞɢɣ ɤɨɧɰɟɧɬɪɢɪɭɸɬɫɹ ɜ ɬɹɠɟɥɵɯ ɨɫɬɚɬɤɚɯ ɜ ɩɪɨɰɟɫɫɚɯ ɞɢɫɬɢɥɥɹɰɢɢ ɢ 
ɭɞɚɥɹɸɬɫɹ ɫ ɬɜɟɪɞɵɦɢ ɱɚɫɬɢɰɚɦɢ ɧɚ ɷɥɟɤɬɪɨ- ɢɥɢ ɬɤɚɧɟɜɵɯ ɮɢɥɶɬɪɚɯ ɩɨɫɥɟ ɫɝɨɪɚɧɢɹ ɜ 
ɩɟɱɚɯ ɢɥɢ ɩɨɫɥɟ ɬɟɪɦɢɱɟɫɤɨɣ ɪɟɝɟɧɟɪɚɰɢɢ ɤɚɬɚɥɢɡɚɬɨɪɚ. 

 

ȼɵɛɪɨɫɵ ɨɤɫɢɞɨɜ ɫɟɪɵ 

ȼɫɹ ɫɵɪɚɹ ɧɟɮɬɶ ɫɨɞɟɪɠɢɬ ɫɟɪɧɵɟ ɫɨɟɞɢɧɟɧɢɹ, ɩɨɷɬɨɦɭ ɜɵɛɪɨɫɵ ɨɤɫɢɞɨɜ ɫɟɪɵ 
ɜ ɚɬɦɨɫɮɟɪɭ ɭɠɟ ɞɚɜɧɨ ɹɜɥɹɸɬɫɹ ɩɪɨɛɥɟɦɨɣ ɞɥɹ ɇɉɁ. ɉɪɢ ɫɠɢɝɚɧɢɢ ɧɟ- ɢɥɢ ɱɚɫɬɢɱɧɨ 
ɞɟɫɭɥɶɮɭɪɢɪɨɜɚɧɧɨɝɨ ɡɚɜɨɞɫɤɨɝɨ ɬɨɩɥɢɜɚ SO2 ɢ SO3 ɛɭɞɭɬ ɩɪɢɫɭɬɫɬɜɨɜɚɬɶ ɜ ɜɵɛɪɨɫɚɯ. 
ɋɭɳɟɫɬɜɭɟɬ ɫɬɟɯɢɨɦɟɬɪɢɱɟɫɤɨɟ ɫɨɨɬɧɨɲɟɧɢɟ ɦɟɠɞɭ ɫɨɞɟɪɠɚɧɢɟɦ ɫɟɪɵ ɜ ɬɨɩɥɢɜɟ, 
ɪɚɫɯɨɞɨɦ ɬɨɩɥɢɜɚ ɢ ɪɚɫɯɨɞɨɦ ɜɵɛɪɚɫɵɜɚɟɦɵɯ ɜ ɚɬɦɨɫɮɟɪɭ ɨɤɫɢɞɨɜ ɫɟɪɵ. 
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Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɜɵɛɪɨɫɨɜ ɨɤɫɢɞɨɜ ɫɟɪɵ ɦɨɠɟɬ ɜɚɪɶɢɪɨɜɚɬɶɫɹ ɦɟɠɞɭ 
ɭɫɬɚɧɨɜɤɚɦɢ FCC, Ʉɥɚɭɫɚ, ɭɫɬɚɧɨɜɤɚɦɢ ɝɢɞɪɨɨɱɢɫɬɤɢ ɢ ɡɚɜɢɫɟɬɶ ɨɬ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ 
ɪɟɠɢɦɨɜ ɩɟɱɟɣ ɢ ɤɨɬɥɚ. 

Ɉɫɧɨɜɧɵɦɢ ɢɫɬɨɱɧɢɤɚɦɢ ɜɵɛɪɨɫɨɜ SO2 ɹɜɥɹɸɬɫɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɩɟɱɢ/ɤɨɬɥɵ, 
ɭɫɬɚɧɨɜɤɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɟɪɵ, ɪɟɝɟɧɟɪɚɬɨɪɵ FCC, ɮɚɤɟɥɶɧɚɹ ɫɢɫɬɟɦɚ, ɫɢɫɬɟɦɵ 
ɨɱɢɫɬɤɚ ɫɬɨɱɧɵɯ ɜɨɞ ɢ ɭɫɬɚɧɨɜɤɢ ɫɠɢɝɚɧɢɹ ɨɬɯɨɞɹɳɢɯ ɝɚɡɨɜ, ɨɩɟɪɚɰɢɢ ɭɞɚɥɟɧɢɹ ɤɨɤɫɚ 
ɢ ɩɪɨɤɚɥɤɢ ɤɨɤɫɚ. 

 
Ɍɚɛɥɢɰɚ 3.2 – Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɜɵɛɪɨɫɨɜ SO2 ɩɨ ɭɫɬɚɧɨɜɤɚɦ ɤɚɤ ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ 

ɂɫɬɨɱɧɢɤɢ SO2 
ɉɪɨɰɟɧɬ ɩɨɬɪɟɛɥɟɧɢɹ 
ɫɟɪɵ ɡɚɜɨɞɨɦ 

ɉɪɢɦɟɪɧɵɣ ɩɪɨɰɟɧɬ 
ɡɚɜɨɞɫɤɢɯ ɜɵɛɪɨɫɨɜ SO2 

Ɍɨɩɥɢɜɨ, ɫɝɨɪɚɟɦɨɟ ɜ 
ɩɟɱɚɯ/ɤɨɬɥɚɯ 1,8% 48% 

ɍɫɬɚɧɨɜɤɢ FCC 0,4% 11% 
ɍɫɬɚɧɨɜɤɢ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɫɟɪɵ 0,6% 16% 

Ɏɚɤɟɥɵ 0,7% 20% 
ɉɪɨɱɟɟ 0,2% 5% 
ɂɬɨɝɨ: 3,7% 100% 

 

Ɉɫɧɨɜɧɚɹ ɞɨɥɹ ɜɵɛɪɨɫɨɜ ɨɤɫɢɞɨɜ ɫɟɪɵ ɩɪɢɯɨɞɢɬɫɹ ɧɚ ɩɟɱɢ ɢ ɤɨɬɥɵ. Ⱦɥɹ ɇɉɁ, 
ɪɚɛɨɬɚɸɳɢɯ ɫ FCC, ɷɬɚ ɭɫɬɚɧɨɜɤɚ ɝɟɧɟɪɢɪɭɟɬ 15 – 30 % ɡɚɜɨɞɫɤɢɯ ɜɵɛɪɨɫɨɜ SO2. Ʉ 
ɞɪɭɝɢɦ ɢɫɬɨɱɧɢɤɚɦ ɜɵɛɪɨɫɨɜ SO2 (ɨɤɨɥɨ 5%) ɦɨɠɧɨ ɨɬɧɟɫɬɢ ɫɥɟɞɭɸɳɢɟ ɩɪɨɰɟɫɫɵ: 

ɚ) ɫɠɢɝɚɧɢɹ ɨɬɯɨɞɨɜ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ ɢ/ɢɥɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɧɟɤɨɧɞɟɧɫɢɪɭɟɦɵɯ ɨɬɯɨɞɹɳɢɯ ɝɚɡɨɜ; 

ɛ) ɭɫɬɚɧɨɜɤɢ ɤɨɤɫɨɜɚɧɢɹ; 
ɜ) ɮɚɤɟɥɵ. 
ȼɵɛɪɨɫɵ ɥɟɬɭɱɢɯ ɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ 

Ʌɟɬɭɱɢɟ ɨɪɝɚɧɢɱɟɫɤɢɟ ɫɨɟɞɢɧɟɧɢɹ (ɅɈɋ) – ɨɛɳɢɣ ɬɟɪɦɢɧ, ɩɪɢɦɟɧɹɟɦɵɣ ɤɨ ɜɫɟɦ 
ɫɨɟɞɢɧɟɧɢɹɦ, ɫɨɞɟɪɠɚɳɢɦ ɨɪɝɚɧɢɱɟɫɤɢɣ ɭɝɥɟɪɨɞ, ɤɨɬɨɪɵɣ ɢɫɩɚɪɹɟɬɫɹ ɩɪɢ 
ɬɟɦɩɟɪɚɬɭɪɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɢ ɜɧɨɫɹɳɢɦ ɜɤɥɚɞ ɜ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɟɩɪɢɹɬɧɨɝɨ 
ɡɚɩɚɯɚ, «ɮɨɬɨɯɢɦɢɱɟɫɤɨɝɨ ɫɦɨɝɚ» ɢ, ɩɪɢ ɞɨɫɬɚɬɨɱɧɨɣ ɫɨɥɧɟɱɧɨɣ ɪɚɞɢɚɰɢɢ, 
ɬɪɨɩɨɫɮɟɪɧɨɝɨ ɨɡɨɧɚ. ɉɨɬɟɪɢ ɅɈɋ ɦɨɝɭɬ ɛɵɬɶ ɩɨɫɱɢɬɚɧɵ ɪɚɡɥɢɱɧɵɦɢ ɫɩɨɫɨɛɚɦɢ, 
ɨɫɧɨɜɚɧɧɵɦɢ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬɚɯ ɜɵɛɪɨɫɨɜ ɢɥɢ ɢɡɦɟɪɟɧɧɵɦɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ. 

Ɉɫɧɨɜɧɵɦɢ ɢɫɬɨɱɧɢɤɚɦɢ ɅɈɋ ɧɚ ɇɉɁ ɹɜɥɹɸɬɫɹ ɧɟɨɪɝɚɧɢɡɨɜɚɧɧɵɟ ɜɵɛɪɨɫɵ ɢɡ 
ɫɢɫɬɟɦ ɡɚɩɨɪɧɨɣ ɚɪɦɚɬɭɪɵ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɫɢɫɬɟɦ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ, ɪɟɡɟɪɜɭɚɪɨɜ 
(ɞɵɯɚɧɢɟ ɪɟɡɟɪɜɭɚɪɚ), ɫɢɫɬɟɦ ɫɥɢɜɚ-ɧɚɥɢɜɚ ɧɟɮɬɢ ɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ, ɞɪɭɝɢɯ 
ɯɪɚɧɢɥɢɳ, ɫɢɫɬɟɦ ɩɨɞɚɱɢ ɢ ɩɪɨɞɭɜɤɢ. ɂɫɬɨɱɧɢɤɢ ɧɟɨɪɝɚɧɢɡɨɜɚɧɧɵɯ ɜɵɛɪɨɫɨɜ ɅɈɋ, 
ɬɚɤɢɟ, ɤɚɤ ɭɩɥɨɬɧɟɧɢɹ ɨɬ ɧɚɫɨɫɨɜ, ɤɨɦɩɪɟɫɫɨɪɨɜ, ɤɥɚɩɚɧɨɜ ɢ ɮɥɚɧɰɟɜ, ɢ ɭɬɟɱɤɢ ɢɡ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɦɨɝɭɬ ɜɧɟɫɬɢ ɡɧɚɱɢɬɟɥɶɧɵɣ ɜɤɥɚɞ ɜ ɨɛɳɢɟ ɜɵɛɪɨɫɵ ɅɈɋ. 

ɋɚɦɵɟ ɜɵɫɨɤɢɟ ɭɞɟɥɶɧɵɟ ɜɵɛɪɨɫɵ ɅɈɋ ɧɚ ɭɪɨɜɧɟ ɡɚɜɨɞɚ ɜ ɨɫɧɨɜɧɨɦ 
ɨɛɭɫɥɨɜɥɟɧɵ ɧɟɨɪɝɚɧɢɡɨɜɚɧɧɵɦɢ ɜɵɛɪɨɫɚɦɢ (ɭɬɟɱɤɢ ɢɡ ɭɫɬɚɧɨɜɨɤ ɢ ɬɪɭɛ) ɢ ɜɵɛɪɨɫɚɦɢ 
ɩɪɢ ɯɪɚɧɟɧɢɢ ɧɟɮɬɢ ɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ. 

ɇɟɨɪɝɚɧɢɡɨɜɚɧɧɵɟ ɜɵɛɪɨɫɵ ɢɡ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɹɜɥɹɸɬɫɹ ɨɞɧɢɦ 
ɢɡ ɧɚɢɛɨɥɶɲɢɯ ɟɞɢɧɢɱɧɵɯ ɢɫɬɨɱɧɢɤɨɜ, ɜɵɛɪɨɲɟɧɧɵɯ ɜ ɚɬɦɨɫɮɟɪɭ ɅɈɋ ɫ 
ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɝɨ ɡɚɜɨɞɚ, ɢ ɦɨɝɭɬ ɫɨɫɬɚɜɥɹɬɶ 50% ɨɛɳɢɯ ɜɵɛɪɨɫɨɜ. 
ɇɟɨɪɝɚɧɢɡɨɜɚɧɧɵɟ ɜɵɛɪɨɫɵ ɜɤɥɸɱɚɸɬ ɜɵɛɪɨɫɵ, ɩɪɨɢɫɯɨɞɹɳɢɟ ɢɡ ɭɫɬɪɨɣɫɬɜ, ɬɚɤɢɯ, ɤɚɤ 
ɤɥɚɩɚɧɵ, ɭɩɥɨɬɧɟɧɢɹ ɧɚɫɨɫɚ ɢ ɤɨɦɩɪɟɫɫɨɪɚ, ɮɥɚɧɰɵ, ɜɵɩɭɫɤɧɵɟ ɨɬɜɟɪɫɬɢɹ ɢ ɫɤɜɨɡɧɵɟ 
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ɨɬɜɟɪɫɬɢɹ. Ɋɚɫɫɦɚɬɪɢɜɚɟɦɵɟ ɤɥɚɩɚɧɵ ɫɨɫɬɚɜɥɹɸɬ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ 50 – 60% 

ɧɟɨɪɝɚɧɢɡɨɜɚɧɧɵɯ ɜɵɛɪɨɫɨɜ. 
Ⱦɪɭɝɢɟ ɜɵɛɪɨɫɵ ɜ ɜɨɡɞɭɯ 

Ⱦɪɭɝɢɦɢ ɡɚɝɪɹɡɧɹɸɳɢɦɢ ɜɟɳɟɫɬɜɚɦɢ ɹɜɥɹɸɬɫɹ ɦɨɧɨɨɤɢɫɶ ɭɝɥɟɪɨɞɚ 
(ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɩɟɱɢ/ɤɨɬɥɵ, ɝɚɡɨɜɵɟ ɬɭɪɛɢɧɵ, ɪɟɝɟɧɟɪɚɬɨɪɵ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ 
ɤɪɟɤɢɧɝɚ, ɮɚɤɟɥɶɧɚɹ ɫɢɫɬɟɦɚ, ɭɫɬɚɧɨɜɤɢ ɫɠɢɝɚɧɢɹ, ɯɨɥɨɞɧɵɟ ɜɵɬɹɠɧɵɟ ɬɪɭɛɵ), ɦɟɬɚɧ 
(ɯɪɚɧɟɧɢɟ ɢ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ (ɡɚɝɪɭɡɤɚ), ɯɨɥɨɞɧɵɟ ɜɟɧɬɢɥɹɰɢɨɧɧɵɟ ɬɪɭɛɵ ɢ 
ɭɬɟɱɤɢ) ɢ ɝɚɡɵ ɢɡ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. H2S, NH3, CS2, ɞɢɨɤɫɢɧɵ ɢ HF ɬɚɤɠɟ 
ɜɧɨɫɹɬ ɜɤɥɚɞ ɜ ɜɵɛɪɨɫɵ ɜ ɚɬɦɨɫɮɟɪɭ ɇɉɁ. 

Ɂɚɩɚɯɢ ɧɚ ɇɉɁ ɜ ɨɫɧɨɜɧɨɦ ɫɨɡɞɚɸɬɫɹ ɫɨɟɞɢɧɟɧɢɹɦɢ ɫɟɪɵ, ɬɚɤɢɦɢ, ɤɚɤ H2S, 

ɦɟɪɤɚɩɬɚɧɚɦɢ, ɧɨ ɬɚɤɠɟ ɧɟɤɨɬɨɪɵɦɢ ɭɝɥɟɜɨɞɨɪɨɞɚɦɢ (ɧɚɩɪɢɦɟɪ, ɚɪɨɦɚɬɢɱɟɫɤɢɦɢ 
ɜɟɳɟɫɬɜɚɦɢ). Ɉɫɧɨɜɧɵɦɢ ɢɫɬɨɱɧɢɤɚɦɢ ɡɚɩɚɯɚ ɧɚ ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ ɡɚɜɨɞɚɯ 
ɹɜɥɹɸɬɫɹ ɯɪɚɧɢɥɢɳɚ (ɧɚɩɪɢɦɟɪ, ɧɟɮɬɢ ɫ ɜɵɫɨɤɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɫɟɪɵ), ɛɢɬɭɦɧɨɟ 
ɩɪɨɢɡɜɨɞɫɬɜɨ, ɞɟɦɢɧɟɪɚɥɢɡɚɬɨɪ, ɤɚɧɚɥɢɡɚɰɢɨɧɧɵɟ ɬɪɭɛɵ, ɧɚɩɨɪɧɚɹ ɮɥɨɬɚɰɢɹ ɢ 
ɛɢɨɨɱɢɫɬɤɚ ɢ ɮɚɤɟɥɶɧɨɟ ɫɠɢɝɚɧɢɟ. 

 

Ɍɚɛɥɢɰɚ 3.3 – ɍɞɟɥɶɧɵɣ ɜɵɛɪɨɫ ɜ ɜɨɡɞɭɯ ɪɚɡɥɢɱɧɵɯ ɬɨɤɫɢɱɧɵɯ ɜɟɳɟɫɬɜ ɨɬ 
ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ ɡɚɜɨɞɨɜ 

ȼɟɳɟɫɬɜɨ ɍɞɟɥɶɧɵɣ ɜɵɛɪɨɫ, ɬ/ɬ ɫɵɪɶɹ 

Ɉɤɫɢɞ ɭɝɥɟɪɨɞɚ 1,5 · 10-6 – 0,04 

ɍɝɥɟɪɨɞ (ɋɚɠɚ) 2 · 10-7 – 0,095 

Ⱥɦɦɢɚɤ 2,5 · 10-7 – 0,0005 

ɋɟɪɨɜɨɞɨɪɨɞ 4 · 10-9 – 0,035 

ɋɟɪɵ ɞɢɨɤɫɢɞ 2 · 10-7 – 0,04 

Ⱥɡɨɬɚ ɞɢɨɤɫɢɞ 3 · 10-7 – 0,017 

Ⱥɡɨɬɚ ɨɤɫɢɞ 2 · 10-6 – 0,006 

Ɇɟɬɚɧ 2 · 10-7 – 0,03 

ɍɝɥɟɜɨɞɨɪɨɞɵ ɩɪɟɞɟɥɶɧɵɟ C1-C5 
(ɢɫɤɥɸɱɚɹ ɦɟɬɚɧ) 

5 · 10-6 – 0,019 

ɍɝɥɟɜɨɞɨɪɨɞɵ ɩɪɟɞɟɥɶɧɵɟ C6-C10 3 · 10-6 – 0,005 

ɍɝɥɟɜɨɞɨɪɨɞɵ ɩɪɟɞɟɥɶɧɵɟ C12-C19 7 · 10-6 – 0,005 

 

ɋɬɨɱɧɵɟ ɜɨɞɵ 

ɋɬɨɱɧɵɟ ɜɨɞɵ ɫɨɞɟɪɠɚɬ ɨɯɥɚɠɞɚɸɳɭɸ ɜɨɞɭ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɭɸ ɜɨɞɭ, ɜɨɞɭ ɨɬ 
ɛɵɬɨɜɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢ ɥɢɜɧɟɜɵɟ ɜɨɞɵ. Ʉɨɥɢɱɟɫɬɜɨ ɫɬɨɱɧɵɯ ɜɨɞ ɝɟɧɟɪɢɪɭɟɬɫɹ, ɚ ɢɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɡɚɜɢɫɹɬ ɨɬ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɤɨɧɮɢɝɭɪɚɰɢɢ ɇɉɁ. ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɨɝɭɬ 
ɦɟɧɹɬɶɫɹ ɫ ɬɟɱɟɧɢɟɦ ɜɪɟɦɟɧɢ ɢ ɦɨɝɭɬ ɢɡɦɟɧɹɬɶɫɹ ɨɬ ɨɞɧɨɝɨ ɨɛɴɟɤɬɚ ɤ ɞɪɭɝɨɦɭ, ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɥɨɠɧɨɫɬɟɣ ɇɉɁ, ɢɡɦɟɧɟɧɢɣ ɢɫɯɨɞɧɨɝɨ ɫɵɪɶɹ, ɢɧɬɟɝɪɚɰɢɢ ɫ 
ɧɟɮɬɟɯɢɦɢɱɟɫɤɢɦɢ ɤɨɦɩɥɟɤɫɚɦɢ ɢ ɬ.ɞ. 

ɋɬɨɱɧɵɟ ɜɨɞɵ ɨɛɵɱɧɨ ɨɱɢɳɚɸɬɫɹ ɧɚ ɥɨɤɚɥɶɧɵɯ ɢ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɯ ɫɢɫɬɟɦɚɯ 
ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ ɢ ɡɚɬɟɦ ɜɵɩɭɫɤɚɸɬɫɹ ɜ ɜɨɞɧɵɟ ɢɫɬɨɱɧɢɤɢ. ȼɨɞɚ ɢ ɩɨɬɨɤɢ ɩɪɨɞɭɜɤɢ 
ɢɡ ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ ɭɫɬɚɧɨɜɨɤ ɦɨɝɭɬ ɫɬɚɬɶ ɡɚɝɪɹɡɧɟɧɧɵɦɢ ɪɚɫɬɜɨɪɟɧɧɵɦɢ 
ɝɚɡɚɦɢ, ɪɚɫɬɜɨɪɟɧɧɵɦɢ ɢ ɷɦɭɥɶɝɢɪɨɜɚɧɧɵɦɢ ɭɝɥɟɜɨɞɨɪɨɞɚɦɢ ɢ ɜɡɜɟɲɟɧɧɵɦɢ 
ɱɚɫɬɢɰɚɦɢ. ɉɨɱɬɢ ɜɫɟ ɩɪɨɰɟɫɫɵ ɇɉɁ ɩɨɬɪɟɛɥɹɸɬ ɩɚɪ ɞɥɹ ɢɧɬɟɧɫɢɮɢɤɚɰɢɢ ɩɪɨɰɟɫɫɨɜ 
ɞɢɫɬɢɥɥɹɰɢɢ ɢ ɪɚɡɞɟɥɟɧɢɹ. ɗɬɨ ɩɪɢɜɨɞɢɬ ɤ ɨɛɪɚɡɨɜɚɧɢɸ ɤɢɫɥɵɯ ɩɨɬɨɤɨɜ ɜɨɞɵ 
(ɤɨɧɞɟɧɫɚɬɨɜ), ɤɨɬɨɪɵɟ ɫɨɞɟɪɠɚɬ ɚɦɦɢɚɤ, ɫɟɪɨɜɨɞɨɪɨɞ ɢ ɭɝɥɟɜɨɞɨɪɨɞɵ. ɗɬɢ ɜɨɞɵ 
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ɞɨɥɠɧɵ ɛɵɬɶ ɨɱɢɳɟɧɵ ɩɟɪɟɞ ɤɚɧɚɥɢɡɢɪɨɜɚɧɢɟɦ ɢɥɢ ɩɨɜɬɨɪɧɵɦ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜ 
ɤɚɱɟɫɬɜɟ ɩɪɨɦɵɜɨɱɧɨɣ ɜɨɞɵ. 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɪɟɨɛɥɚɞɚɸɳɟɝɨ ɤɥɢɦɚɬɚ ɥɢɜɧɟɜɵɟ ɢ ɞɨɠɞɟɜɵɟ ɜɨɞɵ ɦɨɝɭɬ 
ɬɚɤɠɟ ɨɛɪɚɡɨɜɵɜɚɬɶ ɧɚ ɇɉɁ ɡɧɚɱɢɬɟɥɶɧɵɟ ɩɨɬɨɤɢ, ɤɨɬɨɪɵɟ ɧɟɨɛɯɨɞɢɦɨ ɨɱɢɳɚɬɶ. 
Ⱦɨɠɞɟɜɚɹ ɜɨɞɚ ɬɚɤɠɟ ɦɨɠɟɬ ɩɪɢɯɨɞɢɬɶ ɜ ɤɨɧɬɚɤɬ ɫ ɜɨɡɦɨɠɧɵɦɢ ɩɨɜɟɪɯɧɨɫɬɹɦɢ, 
ɡɚɝɪɹɡɧɟɧɧɵɦɢ ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ («ɩɨɜɟɪɯɧɨɫɬɧɵɟ ɫɬɨɱɧɵɟ ɜɨɞɵ»). Ʉɪɨɦɟ ɬɨɝɨ, 
ɤɨɦɦɭɧɚɥɶɧɵɟ ɫɬɨɱɧɵɟ ɜɨɞɵ, ɫɛɪɨɫɵ ɢɡ ɨɯɥɚɠɞɚɸɳɢɯ ɫɢɫɬɟɦ ɢ ɩɨɠɚɪɧɚɹ ɜɨɞɚ 
ɹɜɥɹɸɬɫɹ ɢɫɬɨɱɧɢɤɚɦɢ ɡɚɝɪɹɡɧɟɧɧɵɯ ɜɨɞ, ɤɨɬɨɪɵɟ ɧɟɨɛɯɨɞɢɦɨ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɢ 
ɧɚɩɪɚɜɥɹɬɶ ɥɢɛɨ ɧɚ ɨɱɢɫɬɤɭ, ɩɪɹɦɨɣ ɫɛɪɨɫ ɢ/ɢɥɢ ɜɨɡɦɨɠɧɨɟ ɩɨɜɬɨɪɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ. 

Ɉɫɧɨɜɧɵɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ ɡɚɝɪɹɡɧɟɧɧɨɫɬɢ ɫɬɨɱɧɵɯ ɜɨɞ ɹɜɥɹɸɬɫɹ: pH, ɨɛɳɟɟ 
ɱɢɫɥɨ ɜɡɜɟɲɟɧɧɵɯ ɱɚɫɬɢɰ (Ɉȼɑ), ɨɛɳɟɟ ɫɨɞɟɪɠɚɧɢɟ ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɭɝɥɟɪɨɞɚ (TOC), 

ɨɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɚɡɨɬɚ ɢ ɪɚɡɥɢɱɧɵɯ ɟɝɨ ɮɨɪɦ (ɨɪɝɚɧɢɱɟɫɤɢɣ R-NH2, ɚɦɦɨɧɢɣɧɵɣ 
NH4+, ɢɥɢ Ʉɶɟɥɶɞɚɥɹ, ɧɢɬɪɢɬ NO2, ɢ ɧɢɬɪɚɬ NO3), ɨɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɮɨɫɮɨɪɢɫɬɵɯ 
ɫɨɟɞɢɧɟɧɢɣ, ɏɉɄ (ɯɢɦɢɱɟɫɤɨɟ ɩɨɬɪɟɛɥɟɧɢɟ ɤɢɫɥɨɪɨɞɚ), ȻɉɄ (ɛɢɨɯɢɦɢɱɟɫɤɚɹ 
ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɤɢɫɥɨɪɨɞɟ, H2S, NH3, ɭɝɥɟɜɨɞɨɪɨɞɵ, ɚɪɨɦɚɬɢɱɟɫɤɢɟ ɜɟɳɟɫɬɜɚ (BTEX), 
ɮɟɧɨɥɵ, ɫɨɥɢ, ɚɛɫɨɪɛɢɪɨɜɚɧɧɵɟ ɨɪɝɚɧɢɱɟɫɤɢ ɫɜɹɡɚɧɧɵɟ ɝɚɥɨɝɟɧɵ (AOX), ɦɟɪɤɚɩɬɚɧɵ, 
ɰɢɚɧɢɞɵ, ɆɌȻɗ ɢ ɗɌȻɗ, ɮɬɨɪɢɞɵ, ɩɨɥɢɰɢɤɥɢɱɟɫɤɢɟ ɚɪɨɦɚɬɢɱɟɫɤɢɟ ɭɝɥɟɜɨɞɨɪɨɞɵ 
(ɉȺɍ), ɬɹɠɟɥɵɟ ɦɟɬɚɥɥɵ, ɬɟɦɩɟɪɚɬɭɪɚ, ɷɥɟɤɬɪɨɩɪɨɜɨɞɧɨɫɬɶ, ɛɚɤɬɟɪɢɢ ɢ ɬɨɤɫɢɱɧɨɫɬɶ 
ɞɥɹ ɜɨɞɧɵɯ ɨɪɝɚɧɢɡɦɨɜ, ɧɟɮɬɟɩɪɨɞɭɤɬɵ, ɫɭɥɶɮɢɞɵ, ɉȺȼ ɢ ɞɪ. ɇɚ ɨɫɧɨɜɟ ɫɨɛɪɚɧɧɵɯ 
ɞɚɧɧɵɯ ɜ ɫɪɟɞɧɟɦ 2 – 15 ɦ3 ɢɫɩɨɥɶɡɭɟɬɫɹ (ɬɟɯɧɢɱɟɫɤɢɟ ɫɬɨɱɧɵɟ ɜɨɞɵ, ɨɯɥɚɠɞɚɸɳɚɹ 
ɜɨɞɚ ɢ ɜɨɞɚ ɤɨɦɦɭɧɚɥɶɧɵɯ ɫɬɨɤɨɜ) ɧɚ ɬɨɧɧɭ ɫɵɪɶɹ. ɗɬɨ ɡɧɚɱɟɧɢɟ ɫɢɥɶɧɨ ɡɚɜɢɫɢɬ ɨɬ 
ɬɢɩɚ ɢɫɩɨɥɶɡɭɟɦɨɣ ɧɚ ɨɛɴɟɤɬɟ ɨɯɥɚɠɞɚɸɳɟɣ ɫɢɫɬɟɦɵ, ȼɨɞɚ ɢɡ ɩɪɨɰɟɫɫɨɜ ɫɨɫɬɚɜɥɹɟɬ 
ɨɤɨɥɨ 0,01 – 3,5 ɦ3/ɬ ɫɵɪɶɹ. 

 

Ɍɚɛɥɢɰɚ 3.4 – ɏɚɪɚɤɬɟɪɧɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɫɬɨɱɧɵɯ ɜɨɞɚɯ ɇɉɁ 
ɞɨ ɨɱɢɫɬɤɢ 

ɂɫɬɨɱɧɢɤ ɍɝɥɟɜɨɞɨɪɨɞɵ H2S NH3 

(NH4+) 
Ɏɟɧɨɥɵ 

ȻɉɄ 
ɏɉɄ 
TOC 

CN– 

(CNS-) ȼȼ 

ɍɫɬɚɧɨɜɤɢ 
ɞɢɫɬɢɥɥɹɰɢɢ 

XX XX XX X XX - XX 

Ƚɢɞɪɨɨɱɢɫɬɤɚ XX XX(X) XX(X) - X(X) - - 
ɍɫɬɚɧɨɜɤɚ 
ɜɢɫɛɪɟɤɢɧɝɚ 

XX XX XX XX XX X X 

Ʉɚɬɚɥɢɬɢɱɟɫɤɢɣ 
ɤɪɟɤɢɧɝ 

XX XXX XXX XX XX X X 

Ƚɢɞɪɨɤɪɟɤɢɧɝ XX XXX XXX - X - - 
ɋɦɚɡɨɱɧɨɟ ɦɚɫɥɨ XX X X - XX - - 
Ɉɬɪɚɛɨɬɚɧɧɚɹ 
ɳɟɥɨɱɶ 

XX XX - XXX XXX X X 

Ȼɚɥɥɚɫɬɧɚɹ ɜɨɞɚ X - - X X X X 
Ʉɨɦɦɭɧɢɤɚɰɢɢ 
(Ⱦɨɠɞɟɜɵɟ) 

-(x) - - - X - - 

ɋɚɧɢɬɚɪɧɵɟ/Ȼɵɬɨɜɵ
ɟ 

- - X - X - XX 

Ɋɚɫɲɢɮɪɨɜɤɚ: ɏ=<50 ɦɝ/ɥ    ɏɏ=50 – 500 ɦɝ/ɥ    ɏɏɏ=>500 ɦɝ/ɥ 
ɂɫɬɨɱɧɢɤ: [The BREF ‘Refining of Mineral Oil and Gas’ ] 
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3.2 ɗɅɈɍ 

 

Ʉɨɥɢɱɟɫɬɜɨ ɧɟɨɪɝɚɧɢɱɟɫɤɢɯ ɩɪɢɦɟɫɟɣ ɜ ɫɵɪɨɣ ɧɟɮɬɢ ɫɢɥɶɧɨ ɡɚɜɢɫɢɬ ɨɬ 
ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɢ ɨɬ ɩɪɨɰɟɫɫɨɜ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɫɵɪɨɣ ɧɟɮɬɢ ɨɬ ɫɤɜɚɠɢɧɵ ɞɨ ɇɉɁ. 

ȼɨɞɚ, ɢɫɩɨɥɶɡɭɟɦɚɹ ɜ ɞɟɦɢɧɟɪɚɥɢɡɚɰɢɢ ɧɟɮɬɢ, ɱɚɫɬɨ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 
ɧɟɨɱɢɳɟɧɧɭɸ ɢɥɢ ɱɚɫɬɢɱɧɨ ɨɱɢɳɟɧɧɭɸ ɜɨɞɭ ɢɡ ɞɪɭɝɢɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɜɨɞɧɵɯ 
ɢɫɬɨɱɧɢɤɨɜ ɇɉɁ. 

ȼɵɛɪɨɫɵ ɜ ɜɨɡɞɭɯ 

ȼ ɩɪɨɰɟɫɫɚɯ ɞɟɦɢɧɟɪɚɥɢɡɚɰɢɢ ɩɪɨɢɫɯɨɞɹɬ ɧɟ ɫɚɦɵɟ ɛɨɥɶɲɢɟ ɜ ɪɚɦɤɚɯ ɇɉɁ 
ɜɵɛɪɨɫɵ ɜ ɜɨɡɞɭɯ. ȼɵɛɪɨɫɵ ɜ ɜɨɡɞɭɯ ɨɬ ɩɪɨɰɟɫɫɚ ɧɚɝɪɟɜɚɧɢɹ ɧɟɮɬɢ ɜ ɩɟɱɚɯ 
ɭɩɪɚɜɥɹɟɦɵ, ɨɞɧɚɤɨ ɦɨɝɭɬ ɩɪɨɢɫɯɨɞɢɬɶ ɢ ɧɟɨɪɝɚɧɢɡɨɜɚɧɧɵɟ ɜɵɛɪɨɫɵ ɭɝɥɟɜɨɞɨɪɨɞɨɜ. 

Ɉɛɪɚɡɭɸɳɢɟɫɹ ɨɬɯɨɞɵ 

Ʉɨɥɢɱɟɫɬɜɨ ɨɛɪɚɡɨɜɚɧɧɨɝɨ ɲɥɚɦɚ ɞɟɦɢɧɟɪɚɥɢɡɚɬɨɪɚ ɡɚɜɢɫɢɬ ɨɬ ɫɨɞɟɪɠɚɧɢɹ 
ɬɜɟɪɞɵɯ ɜɟɳɟɫɬɜ ɜ ɧɟɮɬɢ, ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɡɞɟɥɟɧɢɹ ɢ ɩɪɢɦɟɧɹɟɦɨɝɨ ɪɟɠɢɦɚ 
ɭɞɚɥɟɧɢɹ ɲɥɚɦɚ ɢ ɱɚɫɬɨɬɵ. Ɉɛɵɱɧɨ ɨɱɢɫɬɤɭ ɞɟɦɢɧɟɪɚɥɢɡɚɬɨɪɚ ɩɪɨɜɨɞɹɬ ɞɜɚɠɞɵ ɜ 
ɝɨɞ, ɢɡɜɥɟɤɚɹ 60 – 1500 ɬ/ɝɨɞ ɧɟɮɬɹɧɨɝɨ ɲɥɚɦɚ, ɡɚɜɢɫɹɳɟɝɨ ɨɬ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɢ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɰɟɫɫɚ ɫɟɩɚɪɚɰɢɢ ɬɜɟɪɞɵɯ ɱɚɫɬɢɰ. Ɉɛɪɚɡɨɜɚɜɲɢɣɫɹ ɲɥɚɦ ɦɨɠɟɬ 
ɫɨɞɟɪɠɚɬɶ ɩɪɨɞɭɤɬɵ ɤɨɪɪɨɡɢɢ, ɝɥɢɧɭ, ɩɟɫɨɤ, ɜɨɞɭ (5 – 10 %), ɷɦɭɥɶɝɢɪɨɜɚɧɧɭɸ ɧɟɮɬɶ ɢ 
ȺɋɉɈ (20 – 50 % ɦɚɫɫ.). 

ɋɬɨɱɧɵɟ ɜɨɞɵ 

ȼ ɩɪɨɰɟɫɫɟ ɢɫɩɨɥɶɡɭɟɬɫɹ 30 – 100 ɥ/ɬ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɜɨɞ. ɉɪɨɰɟɫɫ 
ɞɟɦɢɧɟɪɚɥɢɡɚɰɢɢ ɝɟɧɟɪɢɪɭɟɬ ɧɟɮɬɹɧɨɣ ɲɥɚɦ ɢ ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɵɣ ɩɨɬɨɤ ɫɨɥɟɧɨɣ 
ɫɬɨɱɧɨɣ ɜɨɞɵ (ɧɚɢɛɨɥɟɟ ɡɚɝɪɹɡɧɟɧɧɨɣ ɢɡ ɩɪɨɰɟɫɫɨɜ ɇɉɁ), ɤɨɬɨɪɵɣ ɨɛɵɱɧɨ ɧɚɩɪɚɜɥɹɸɬ ɧɚ 
ɨɱɢɫɬɤɭ ɫɬɨɱɧɵɯ ɜɨɞ. Ɉɛɪɚɡɨɜɚɜɲɢɟɫɹ ɫɬɨɱɧɵɟ ɜɨɞɵ ɹɜɥɹɸɬɫɹ ɜɵɫɨɤɨ ɡɚɝɪɹɡɧɟɧɧɵɦɢ. 

Ⱦɚɥɟɟ ɩɪɢɜɟɞɟɧɵ ɞɚɧɧɵɟ ɭɫɬɚɧɨɜɨɤ ɗɅɈɍ, ɩɨɥɭɱɟɧɧɵɟ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ 
ɚɧɤɟɬɢɪɨɜɚɧɢɹ ɪɨɫɫɢɣɫɤɢɯ ɇɉɁ (ɬɚɛɥɢɰɵ 3.5 – 3.20). 

 

3.2.1 ɗɅɈɍ ɨɞɧɨɫɬɭɩɟɧɱɚɬɚɹ 
 
Ɍɚɛɥɢɰɚ 3.5 – ȼɵɛɪɨɫɵ ɭɫɬɚɧɨɜɤɢ ɗɅɈɍ ɨɞɧɨɫɬɭɩɟɧɱɚɬɨɣ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ ɜɟɳɟɫɬɜɚ 
ɜɵɛɪɨɫɨɜ 

Ʉɨɞ ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ ɩɨ 1316  
(I – ɞɥɹ ɚɬɦ. ɜɨɡɞɭɯɚ) 

Ƚɨɞɨɜɚɹ ɦɚɫɫɚ ɜɵɛɪɨɫɨɜ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ ɜɟɳɟɫɬɜɚ, ɬ 

Ɏɨɪɦɚɥɶɞɟɝɢɞ 123 0,0003 
ɋɟɪɨɜɨɞɨɪɨɞ 40 0,0072 
ɋɩɢɪɬ ɦɟɬɢɥɨɜɵɣ 105 0,02 
Ɍɪɢɷɬɢɥɚɦɢ 149 0,0275 
Ⱦɢɦɟɬɢɥɛɟɧɡɨɥ (ɤɫɢɥɨɥ) 
(ɫɦɟɫɶ ɦɟɬɚ-, ɨɪɬɨ- ɢ 
ɩɚɪɚɢɡɨɦɟɪɨɜ) 

68 0,097 

Ɇɟɬɢɥɛɟɧɡɨɥ (ɬɨɥɭɨɥ) 70 0,195 
Ȼɟɧɡɨɥ 67 0,258 
ɍɝɥɟɜɨɞɨɪɨɞɵ ɩɪɟɞɟɥɶɧɵɟ 
C12-C19 58 2,68 

ɍɝɥɟɜɨɞɨɪɨɞɵ ɩɪɟɞɟɥɶɧɵɟ 
C6-C10 57 19,54 

ɍɝɥɟɜɨɞɨɪɨɞɵ ɩɪɟɞɟɥɶɧɵɟ 
C1-C5 (ɢɫɤɥɸɱɚɹ ɦɟɬɚɧ) 56 52,2 
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Ɍɚɛɥɢɰɚ 3.6 – Ɏɢɡɢɱɟɫɤɢɟ ɜɨɡɞɟɣɫɬɜɢɹ, ɩɪɨɢɡɜɨɞɢɦɵɟ ɭɫɬɚɧɨɜɤɨɣ ɗɅɈɍ 
ɨɞɧɨɫɬɭɩɟɧɱɚɬɨɣ 

Ɏɚɤɬɨɪ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ɂɫɬɨɱɧɢɤ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɜɨɡɞɟɣɫɬɜɢɹ 

ɍɪɨɜɟɧɶ 
ɜɨɡɞɟɣɫɬɜɢɹ 

Ɇɟɬɨɞ 
ɫɧɢɠɟɧɢɹ 

ɭɪɨɜɧɹ 
ɜɨɡɞɟɣɫɬɜɢɹ ɞɨ 
ɧɨɪɦɚɬɢɜɧɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ 

ɒɭɦ 
ɇɚɫɨɫɧɨɟ, 

ɤɨɦɩɪɟɫɫɨɪɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ 

ɞȻȺ 91,2 ɇɟɬ 

 
Ɍɚɛɥɢɰɚ 3.7 – Ɇɚɬɟɪɢɚɥɶɧɵɟ ɪɟɫɭɪɫɵ ɭɫɬɚɧɨɜɤɢ ɗɅɈɍ ɨɞɧɨɫɬɭɩɟɧɱɚɬɨɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

Ɍɢɩ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ⱦɟɷɦɭɥɶɝɚɬɨɪɵ 
Ʉɟɦɟɥɢɤɫ, 

Ƚɟɪɤɭɥɟɫ 1603 
Ɋɟɚɝɟɧɬɵ ɤɝ 925 973 

Ƚɢɞɪɨɤɫɢɞ 
ɧɚɬɪɢɹ 

Ɋɟɚɝɟɧɬɵ ɝ/ɬ ɫɵɪɶɹ 5,2 6 

 
Ɍɚɛɥɢɰɚ 3.8 – Ɉɬɯɨɞɵ ɭɫɬɚɧɨɜɤɢ ɗɅɈɍ ɨɞɧɨɫɬɭɩɟɧɱɚɬɨɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɬɯɨɞɚ 

ɂɫɬɨɱɧɢɤ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɨɜ 

Ʉɨɞ 
ɨɬɯɨɞɚ 

ɩɨ 
ɎɄɄɈ 

Ʉɥɚɫɫ 
ɨɩɚɫɧɨɫɬɢ 

ɨɬɯɨɞɚ 
ɞɥɹ Ɉɋ 

Ɇɚɫɫɚ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɚ ɜ 
ɪɟɮɟɪɟɧɬɧɨɦ 

ɝɨɞɭ, ɬ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɫɩɨɫɨɛɚ 

ɭɬɢɥɢɡɚɰɢɢ 
(ɜɬɨɪɢɱɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ) 
ɢɥɢ 

ɨɛɟɡɜɪɟɠɢɜɚɧɢ
ɹ ɨɬɯɨɞɚ 

Ɉɬɯɨɞɵ 
ɦɢɧɟɪɚɥɶɧɵɯ 

ɦɚɫɟɥ 
ɢɧɞɭɫɬɪɢɚɥɶɧɵɯ 

Ɂɚɦɟɧɚ ɦɚɫɥɚ 
ɢɧɞɭɫɬɪɢɚɥɶɧɨɝɨ 

4 
06130 
01313 

3 0,02 ɉɟɪɟɪɚɛɨɬɤɚ 

 
Ɍɚɛɥɢɰɚ 3.9 – ɋɬɨɱɧɵɟ ɜɨɞɵ ɭɫɬɚɧɨɜɤɢ ɗɅɈɍ ɨɞɧɨɫɬɭɩɟɧɱɚɬɨɣ 

ɇ
ɚɢ

ɦ
ɟɧ

ɨɜ
ɚɧ

ɢɟ
 

ɡɚ
ɝɪ

ɹɡ
ɧɹ

ɸ
ɳ

ɟɝ
ɨ 

ɜɟ
ɳ

ɟɫ
ɬɜ

ɚ 
ɫɛ

ɪɨ
ɫɨ

ɜ 

Ʉɨ
ɞ 

ɡɚ
ɝɪ

ɹɡ
ɧɹ

ɸ
ɳ

ɟɝ
ɨ 

ɜɟ
ɳ

ɟɫ
ɬɜ

ɚ 
ɩɨ

 1
31

6 
 

(I
I 

– 
ɞɥ

ɹ 
ɜɨ

ɞɧ
ɵ

ɯ 
ɨɛ

ɴɟ
ɤɬ

ɨɜ
)/ɩ

ɨɪ
ɹɞ

ɤɨ
ɜɵ

ɣ 
ɧɨ

ɦ
ɟɪ

 

ɇ
ɚɥ

ɢɱ
ɢɟ

 ɜ
ɟɳ

ɟɫ
ɬɜ

ɚ 
 

ɫɛ
ɪɨ

ɫɨ
ɜ 

ɜ 
ɪɚ

ɡɪ
ɟɲ

ɟɧ
ɢɢ

 

Ƚɨ
ɞɨ

ɜɚ
ɹ 

ɦ
ɚɫ

ɫɚ
 ɫ

ɛɪ
ɨɫ

ɚ 
ɡɚ

ɝɪ
ɹɡ

ɧɹ
ɸ

ɳ
ɟɝ

ɨ 
ɜɟ

ɳ
ɟɫ

ɬɜ
ɚ,

  
ɬ Ɇ

ɢɧ
ɢɦ

ɚɥ
ɶɧ

ɚɹ
  

ɤɨ
ɧɰ

ɟɧ
ɬɪ

ɚɰ
ɢɹ

 
ɡɚ

ɝɪ
ɹɡ

ɧɹ
ɸ

ɳ
ɟɝ

ɨ 
ɜɟ

ɳ
ɟɫ

ɬɜ
ɚ 

ɫɛ
ɪɨ

ɫɨ
ɜ,

 ɦ
ɝ/ɥ

 

Ɇ
ɚɤ

ɫɢ
ɦ

ɚɥ
ɶɧ

ɚɹ
  

ɤɨ
ɧɰ

ɟɧ
ɬɪ

ɚɰ
ɢɹ

 
ɡɚ

ɝɪ
ɹɡ

ɧɹ
ɸ

ɳ
ɟɝ

ɨ 
ɜɟ

ɳ
ɟɫ

ɬɜ
ɚ 

ɫɛ
ɪɨ

ɫɨ
ɜ,

 ɦ
ɝ/ɥ

 

ɋ
ɪɟ

ɞɧ
ɹɹ

 ɤ
ɨɧ

ɰɟ
ɧɬ

ɪɚ
ɰɢ

ɹ 
ɡɚ

ɝɪ
ɹɡ

ɧɹ
ɸ

ɳ
ɟɝ

ɨ 
ɜɟ

ɳ
ɟɫ

ɬɜ
ɚ 

ɫɛ
ɪɨ

ɫɨ
ɜ,

 ɦ
ɝ/ɥ

 

ɇɟɮɬɟɩɪɨɞɭɤɬɵ 
(ɧɟɮɬɶ) 74 Ⱦɚ 0,086 0,38 598 22,9 
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3.2.2 ɗɅɈɍ ɞɜɭɯɫɬɭɩɟɧɱɚɬɚɹ 

 

Ɍɚɛɥɢɰɚ 3.10 – ɉɨɬɪɟɛɥɟɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɭɫɬɚɧɨɜɤɢ ɗɅɈɍ 
ɞɜɭɯɫɬɭɩɟɧɱɚɬɨɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

ɉɨɬɪɟɛɥɟɧɢɟ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɤȼɬ*ɱ/ɬ 0,86 8,15 

ɉɨɬɪɟɛɥɟɧɢɟ ɩɚɪɚ Ƚɤɚɥ/ɬ 0,00017 0,02 

Ɉɯɥɚɠɞɚɸɳɚɹ ɜɨɞɚ ɤɭɛ.ɦ/ɬ 0,05 0,18 

Ɍɟɩɥɨɮɢɤɚɰɢɨɧɧɚɹ 
ɜɨɞɚ 

ɬ.ɭ.ɬ./ɬ 0,000012 0,000013 

Ɉɛɨɪɨɬɧɚɹ ɜɨɞɚ ɬ.ɭ.ɬ./ɬ 7,6 10-8 7,6 10-8 

 
Ɍɚɛɥɢɰɚ 3.11 – ȼɵɛɪɨɫɵ ɭɫɬɚɧɨɜɤɢ ɗɅɈɍ ɞɜɭɯɫɬɭɩɟɧɱɚɬɨɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸɳɟɝ

ɨ ɜɟɳɟɫɬɜɚ 
ɜɵɛɪɨɫɨɜ 

Ʉɨɞ 
ɡɚɝɪɹɡɧɹɸɳɟɝ
ɨ ɜɟɳɟɫɬɜɚ ɩɨ 
1316 (I – ɞɥɹ 

ɚɬɦ. ɜɨɡɞɭɯɚ) 

Ƚɨɞɨɜɚɹ 
ɦɚɫɫɚ 

ɜɵɛɪɨɫɨɜ 
ɡɚɝɪɹɡɧɹɸɳɟɝ
ɨ ɜɟɳɟɫɬɜɚ, ɬ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝ
ɨ ɜɟɳɟɫɬɜɚ, 

ɝ/ɫ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝ
ɨ ɜɟɳɟɫɬɜɚ 

ɜɵɛɪɨɫɨɜ, ɝ/ɫ 

ɋɪɟɞɧɢɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ʌɟɬɭɱɢɟ 
ɨɪɝɚɧɢɱɟɫɤɢɟ 
ɫɨɟɞɢɧɟɧɢɹ 

ɞɨɩ. 162 2,283 0,074 0,074 0,074 

Ɇɟɬɚɧ 33 0,029–6,33 0,067 1,46 0,76 

ɋɟɪɨɜɨɞɨɪɨɞ 40 0,0002–0,05 0,000009 0,003 0,0015 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ 

C12-C19 
58 0,014 0,004 0,004 0,004 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ 

C1-C5 
(ɢɫɤɥɸɱɚɹ 

ɦɟɬɚɧ) 

56 2,52–74,41 0,087 2,36 1,22 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ 

C6-C10 
57 0,054–32,296 0,0021 1,02 0,51 

ɍɝɥɟɪɨɞɚ 
ɨɤɫɢɞ 

46 0,003 0,00009 0,00009 0,00009 
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Ɍɚɛɥɢɰɚ 3.12 – Ɏɢɡɢɱɟɫɤɢɟ ɜɨɡɞɟɣɫɬɜɢɹ, ɩɪɨɢɡɜɨɞɢɦɵɟ ɭɫɬɚɧɨɜɤɨɣ ɗɅɈɍ 
ɞɜɭɯɫɬɭɩɟɧɱɚɬɨɣ 

Ɏɚɤɬɨɪ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ɂɫɬɨɱɧɢɤ ɜɨɡɞɟɣɫɬɜɢɹ 
ȿɞɢɧɢɰɵ 

ɢɡɦɟɪɟɧɢɹ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ɍɪɨɜɟɧɶ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ɒɭɦ Ɍɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɞȻɚ 70-84 

ɒɭɦ 

ɇɚɫɨɫɧɨ-ɤɨɦɩɪɟɫɫɨɪɧɨɟ, ɜɟɧɬɢɥɹɰɢɨɧɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ, ɚɩɩɚɪɚɬɵ ɜɨɡɞɭɲɧɨɝɨ 
ɨɯɥɚɠɞɟɧɢɹ, ɩɟɱɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, 

ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ 

ɞȻ 60 – 96 

ȼɢɛɪɚɰɢɹ Ɍɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɞȻ 74 

ȼɢɛɪɚɰɢɹ 

ɇɚɫɨɫɧɨ-ɤɨɦɩɪɟɫɫɨɪɧɨɟ, ɜɟɧɬɢɥɹɰɢɨɧɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ, ɚɩɩɚɪɚɬɵ ɜɨɡɞɭɲɧɨɝɨ 
ɨɯɥɚɠɞɟɧɢɹ, ɩɟɱɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, 

ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ, ɬɪɚɧɫɩɨɪɬɧɨɟ 
ɫɪɟɞɫɬɜɨ 

ɞȻ 97-100 

Ɍɟɩɥɨɜɨɟ 
ɜɨɡɞɟɣɫɬɜɢɟ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ȼɬ/ɦ2 125 

Ɍɟɩɥɨɜɨɟ 
ɜɨɡɞɟɣɫɬɜɢɟ 

ɮɚɤɬɨɪɵ ɫɪɟɞɵ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ 

°ɋ 27 

 
Ɍɚɛɥɢɰɚ 3.13 – Ɇɚɬɟɪɢɚɥɶɧɵɟ ɪɟɫɭɪɫɵ ɭɫɬɚɧɨɜɤɢ ɗɅɈɍ ɞɜɭɯɫɬɭɩɟɧɱɚɬɨɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

Ɍɢɩ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ⱦɟɷɦɭɥɶɝɚɬɨɪ  Ɋɟɚɝɟɧɬɵ ɬɚ 0,77 18,77 

ɎɅɗɄ-Ⱦ ɪɟɚɝɟɧɬ ɤɝ 11894,7 15168,5 

ɋɜ/ɜɨɞɚ ɦɚɬɟɪɢɚɥ ɦ3 72436,6 72436,6 

ɇɟɮɬɶ ɫɵɪɚɹ Ɇɚɬɟɪɢɚɥɵ ɬ 2580000 4300000 

Dissolvan 3359 Ɋɟɚɝɟɧɬɵ ɤɝ/ɬ ɫɵɪɨɣ ɧɟɮɬɢ 0,0006 0,0025 

Ƚɟɪɤɭɥɟɫ 1017 Ɋɟɚɝɟɧɬɵ ɤɝ/ɬ ɫɵɪɨɣ ɧɟɮɬɢ 0,00013 0,002 

EMBREAK 
2W655 

Ɋɟɚɝɟɧɬɵ ɤɝ/ɬ ɫɵɪɨɣ ɧɟɮɬɢ 0,0007 0,005 

ɋɇ 2439 Ɋɟɚɝɟɧɬɵ ɤɝ/ɬ ɫɵɪɨɣ ɧɟɮɬɢ 0,00035 0,00035 

Ƚɢɞɪɨɤɫɢɞ 
ɧɚɬɪɢɹ 

Ɋɟɚɝɟɧɬɵ ɝ/ɬ ɫɵɪɶɹ 0,9 4,8 
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Ɍɚɛɥɢɰɚ 3.14 – Ɉɬɯɨɞɵ ɭɫɬɚɧɨɜɤɢ ɗɅɈɍ ɞɜɭɯɫɬɭɩɟɧɱɚɬɨɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɬɯɨɞɚ 

ɂɫɬɨɱɧɢɤ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɨɜ 

Ʉɨɞ ɨɬɯɨɞɚ ɩɨ 
ɎɄɄɈ 

Ʉɥɚɫɫ 
ɨɩɚɫɧɨɫɬɢ 

ɨɬɯɨɞɚ 
ɞɥɹ Ɉɋ 

Ɇɚɫɫɚ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɚ ɜ 
ɪɟɮɟɪɟɧɬɧɨɦ 

ɝɨɞɭ, ɬ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɫɩɨɫɨɛɚ 

ɭɬɢɥɢɡɚɰɢɢ 
(ɜɬɨɪɢɱɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ) 
ɢɥɢ 

ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ 
ɨɬɯɨɞɚ 

ɒɥɚɦ ɨɱɢɫɬɤɢ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢ 

ɟɦɤɨɫɬɟɣ ɨɬ 
ɧɟɮɬɢ 

Ɉɱɢɫɬɤɚ 
ɟɦɤɨɫɬɟɣ ɩɪɢ 

ɩɩɪ 
5460150104033 3 4,5-12 

ɉɟɪɟɪɚɛɨɬɤɚ ɢɥɢ 
ɩɟɪɟɞɚɱɚ ɧɚ 
ɭɬɢɥɢɡɚɰɢɸ 

ɞɪɭɝɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ 

ɉɟɫɨɤ, 
ɡɚɝɪɹɡɧɟɧɧɵɣ 
ɧɟɮɬɶɸ ɢɥɢ 

ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ 
(ɫɨɞɟɪɠɚɧɢɟ 

ɧɟɮɬɢ ɢ 
ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 
15 % ɢ ɛɨɥɟɟ) 

Ʌɢɤɜɢɞɚɰɢɹ 
(ɡɚɫɵɩɤɚ 
ɩɟɫɤɨɦ) 

ɩɪɨɥɢɜɨɜ ɢ 
ɭɬɟɱɟɤ ɩɪɢ 

ɪɚɛɨɬɟ 
ɨɛɨɪɭɞɨɜɚɧɢɹ 

91920101393 3 5 ɉɟɪɟɪɚɛɨɬɤɚ 

 
Ɍɚɛɥɢɰɚ 3.15 – ɋɬɨɱɧɵɟ ɜɨɞɵ ɭɫɬɚɧɨɜɤɢ ɗɅɈɍ ɞɜɭɯɫɬɭɩɟɧɱɚɬɨɣ  

ɇ
ɚɢ

ɦ
ɟɧ

ɨɜ
ɚɧ

ɢɟ
 

ɡɚ
ɝɪ

ɹɡ
ɧɹ

ɸ
ɳ

ɟɝ
ɨ 

ɜɟ
ɳ

ɟɫ
ɬɜ

ɚ 
ɫɛ

ɪɨ
ɫɨ

ɜ  

Ʉɨ
ɞ 

ɡɚ
ɝɪ

ɹɡ
ɧɹ

ɸ
ɳ

ɟɝ
ɨ 

ɜɟ
ɳ

ɟɫ
ɬɜ

ɚ 
ɩɨ

 1
31

6 
(II

 
– 

ɞɥ
ɹ 

ɜɨ
ɞɧ

ɵ
ɯ 

ɨɛ
ɴɟ

ɤɬ
ɨɜ

)/ɩ
ɨɪ

ɹɞ
ɤɨ

ɜ
ɵ

ɣ 
ɧɨ

ɦ
ɟɪ

 

ɇ
ɚɥ

ɢɱ
ɢɟ

 ɜ
ɟɳ

ɟɫ
ɬɜ

ɚ 
ɫɛ

ɪɨ
ɫɨ

ɜ 
ɜ 

ɪɚ
ɡɪ

ɟɲ
ɟɧ

ɢɢ
 

Ƚɨ
ɞɨ

ɜɚ
ɹ 

ɦ
ɚɫ

ɫɚ
 

ɫɛ
ɪɨ

ɫɚ
 

ɡɚ
ɝɪ

ɹɡ
ɧɹ

ɸ
ɳ

ɟɝ
ɨ 

ɜɟ
ɳ

ɟɫ
ɬɜ

ɚ,
 ɬ

 

Ɇ
ɢɧ

ɢɦ
ɚɥ

ɶɧ
ɚɹ

 
ɤɨ

ɧɰ
ɟɧ

ɬɪ
ɚɰ

ɢɹ
 

ɡɚ
ɝɪ

ɹɡ
ɧɹ

ɸ
ɳ

ɟɝ
ɨ 

ɜɟ
ɳ

ɟɫ
ɬɜ

ɚ 
ɫɛ

ɪɨ
ɫɨ

ɜ,
 

ɦ
ɝ/ɥ

 

Ɇ
ɚɤ

ɫɢ
ɦ

ɚɥ
ɶɧ

ɚɹ
 

ɤɨ
ɧɰ

ɟɧ
ɬɪ

ɚɰ
ɢɹ

 
ɡɚ

ɝɪ
ɹɡ

ɧɹ
ɸ

ɳ
ɟɝ

ɨ 
ɜɟ

ɳ
ɟɫ

ɬɜ
ɚ 

ɫɛ
ɪɨ

ɫɨ
ɜ,

 
ɦ

ɝ/ɥ
 

ɋ
ɪɟ

ɞɧ
ɹɹ

 
ɤɨ

ɧɰ
ɟɧ

ɬɪ
ɚɰ

ɢɹ
 

ɡɚ
ɝɪ

ɹɡ
ɧɹ

ɸ
ɳ

ɟɝ
ɨ 

ɜɟ
ɳ

ɟɫ
ɬɜ

ɚ 
ɫɛ

ɪɨ
ɫɨ

ɜ,
 

ɦ
ɝ/ɥ

 

pH ɞɨɩ. 170 Ⱦɚ - 7,1 8,3 7,7 

Ⱥɥɸɦɢɧɢɣ 2 Ⱦɚ 5,7 0,11 1,8 0,96 

Ⱥɦɦɨɧɢɣ-ɢɨɧ 5 Ⱦɚ 0,26-965,03 0,7 245 122,85 

ȺɋɉȺȼ 
(ɚɧɢɨɧɧɵɟ 

ɫɢɧɬɟɬɢɱɟɫɤɢɟ 
ɩɨɜɟɪɯɧɨɫɬɧɨ-

ɚɤɬɢɜɧɵɟ 
ɜɟɳɟɫɬɜɚ) 

92 Ⱦɚ 8,6 0,37 1,88 1,13 

ɀɟɥɟɡɨ 47 Ⱦɚ 19,6 0,4 6,2 3,3 

Ɇɚɪɝɚɧɟɰ 62 Ⱦɚ 3,45 0,19 0,56 0,38 

Ɇɟɞɶ 63 Ⱦɚ 0,037 0,04 0,04 0,04 

ɇɟɮɬɟɩɪɨɞɭɤɬɵ 
(ɧɟɮɬɶ) 74 Ⱦɚ 24,7-74,01 0,06 150 75,03 

ɋɬɪɨɧɰɢɣ 97 Ⱦɚ 3,6 0,2 0,5 0,35 

ɋɭɥɶɮɚɬ-ɚɧɢɨɧ 
(ɫɭɥɶɮɚɬɵ) 98 Ⱦɚ 6301,7 305 992 649 

ɋɭɥɶɮɢɞɵ 99 Ⱦɚ - 0,08 1,9 1 

Ɏɟɧɨɥ, 
ɝɢɞɪɨɤɫɢɛɟɧɡɨɥ 

119 Ⱦɚ 0,2-0,25 0,001 1,4 0,7 

ɏɥɨɪɢɞ-ɚɧɢɨɧ 
(ɯɥɨɪɢɞɵ) 129 Ⱦɚ 157,2-274,5 190,2 261,1 225,7 

ɐɢɧɤ 135 Ⱦɚ - 0,05 0,4 0,23 

ɏɉɄ 168 Ⱦɚ - 104 332 218 
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3.2.3 ɗɅɈɍ ɬɪɟɯɫɬɭɩɟɧɱɚɬɚɹ 

 

Ɍɚɛɥɢɰɚ 3.16 – ɉɨɬɪɟɛɥɟɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɭɫɬɚɧɨɜɤɢ ɗɅɈɍ 
ɬɪɟɯɫɬɭɩɟɧɱɚɬɨɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

ɉɨɬɪɟɛɥɟɧɢɟ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɤȼɬ*ɱ/ɬ 0,85 2,7 

ɉɨɬɪɟɛɥɟɧɢɟ ɩɚɪɚ Ƚɤɚɥ/ɬ 0,00004 0,0016 

Ɍɟɩɥɨɮɢɤɚɰɢɨɧɧɚɹ 
ɜɨɞɚ 

ɬ.ɭ.ɬ./ɬ 0,00002 0,25 

 
Ɍɚɛɥɢɰɚ 3.17 – ȼɵɛɪɨɫɵ ɭɫɬɚɧɨɜɤɢ ɗɅɈɍ ɬɪɟɯɫɬɭɩɟɧɱɚɬɨɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ 
ɜɵɛɪɨɫɨɜ 

Ʉɨɞ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ ɩɨ 
1316 (I – ɞɥɹ 

ɚɬɦ. ɜɨɡɞɭɯɚ) 

Ƚɨɞɨɜɚɹ 
ɦɚɫɫɚ 

ɜɵɛɪɨɫɨɜ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɬ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ 

ɜɵɛɪɨɫɨɜ, ɝ/ɫ 

ɋɪɟɞɧɢɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ⱥɦɢɥɟɧɵ (ɫɦɟɫɶ 
ɢɡɨɦɟɪɨɜ) 60 1,62 0,13 0,054 0,054 

Ȼɟɧɡɨɥ 67 0,25 0,023 0,009 0,009 

ɇɚɬɪɢɣ ɝɢɞɪɨɤɫɢɞ 
(ɇɚɬɪɢɹ 

ɝɢɞɪɨɨɤɢɫɶ, ɇɚɬɪ 
ɟɞɤɢɣ, ɋɨɞɚ 

ɤɚɭɫɬɢɱɟɫɤɚɹ) 

ɞɨɩ. 193 0,02 0,001 0,0006 0,0006 

ɋɟɪɨɜɨɞɨɪɨɞ 40 0,0007 0,07 0,00002 0,00002 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ C12-

C19 
58 4,9 0,23 0,16 0,16 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ C1-C5 
(ɢɫɤɥɸɱɚɹ ɦɟɬɚɧ) 

56 0,94–76,1 0,13 8,8 4,5 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ C6-

C10 
57 3,3–37,6 0,1 3,3 1,7 

 
Ɍɚɛɥɢɰɚ 3.18 – Ɏɢɡɢɱɟɫɤɢɟ ɜɨɡɞɟɣɫɬɜɢɹ, ɩɪɨɢɡɜɨɞɢɦɵɟ ɭɫɬɚɧɨɜɤɨɣ ɗɅɈɍ 
ɬɪɟɯɫɬɭɩɟɧɱɚɬɨɣ 

Ɏɚɤɬɨɪ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ɂɫɬɨɱɧɢɤ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɜɨɡɞɟɣɫɬɜɢɹ 

ɍɪɨɜɟɧɶ 
ɜɨɡɞɟɣɫɬɜɢɹ 

Ɇɟɬɨɞ 
ɫɧɢɠɟɧɢɹ 

ɭɪɨɜɧɹ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ɞɨ 
ɧɨɪɦɚɬɢɜɧɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ 

Ɍɟɩɥɨɜɨɟ 
ɜɨɡɞɟɣɫɬɜɢɟ 

Ɏɚɤɬɨɪɵ ɫɪɟɞɵ, 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
°ɋ 26,9 ɇɟɬ 
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Ɍɚɛɥɢɰɚ 3.19 – Ɇɚɬɟɪɢɚɥɶɧɵɟ ɪɟɫɭɪɫɵ ɭɫɬɚɧɨɜɤɢ ɗɅɈɍ ɬɪɟɯɫɬɭɩɟɧɱɚɬɨɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

Ɍɢɩ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ⱦɟɷɦɭɥɶɝɚɬɨɪ  Ɋɟɚɝɟɧɬɵ ɬɨɧɧɚ 0,432 12,1 

ɇɚɬɪ ɟɞɤɢɣ, 100% Ɋɟɚɝɟɧɬɵ ɤɝ 37721 37721 

Declea (OR-1626) Ɋɟɚɝɟɧɬɵ ɤɝ 3595 3595 
 
Ɍɚɛɥɢɰɚ 3.20 – Ɉɬɯɨɞɵ ɭɫɬɚɧɨɜɤɢ ɗɅɈɍ ɬɪɟɯɫɬɭɩɟɧɱɚɬɨɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɬɯɨɞɚ 

ɂɫɬɨɱɧɢɤ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɨɜ 

Ʉɨɞ ɨɬɯɨɞɚ ɩɨ 
ɎɄɄɈ 

Ʉɥɚɫɫ 
ɨɩɚɫɧɨɫɬɢ 

ɨɬɯɨɞɚ 
ɞɥɹ Ɉɋ 

Ɇɚɫɫɚ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɚ ɜ 
ɪɟɮɟɪɟɧɬɧɨɦ 

ɝɨɞɭ, ɬ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɫɩɨɫɨɛɚ 

ɭɬɢɥɢɡɚɰɢɢ 
(ɜɬɨɪɢɱɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ) 
ɢɥɢ 

ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ 
ɨɬɯɨɞɚ 

ɒɥɚɦ ɨɱɢɫɬɤɢ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢ 

ɟɦɤɨɫɬɟɣ ɨɬ 
ɧɟɮɬɢ 

Ɉɱɢɫɬɤɚ 
ɟɦɤɨɫɬɟɣ ɩɪɢ 

ɩɩɪ 
5460150104033 3 4,43475 

ɉɟɪɟɞɚɱɚ ɧɚ 
ɭɬɢɥɢɡɚɰɢɸ 

ɞɪɭɝɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ 

Ɉɬɯɨɞɵ 
ɦɢɧɟɪɚɥɶɧɵɯ 

ɦɚɫɟɥ 
ɢɧɞɭɫɬɪɢɚɥɶɧɵɯ 

Ɉɬɪɚɛɨɬɚɧɧɨɟ 
ɦɚɫɥɨ ɧɚɫɨɫɨɜ 

40613001313 3 0,121 
ȼɬɨɪɢɱɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

 

3.3 ɍɫɬɚɧɨɜɤɚ ɚɬɦɨɫɮɟɪɧɨɣ ɩɟɪɟɝɨɧɤɢ ɧɟɮɬɹɧɨɝɨ ɫɵɪɶɹ (ɧɟɮɬɢ, ɝɚɡɨɜɨɝɨ 
ɤɨɧɞɟɧɫɚɬɚ, ɢɯ ɫɦɟɫɟɣ) 

 

ɇɟɫɦɨɬɪɹ ɧɚ ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ ɬɟɩɥɨɜɨɣ ɢɧɬɟɝɪɚɰɢɢ ɢ ɪɟɝɟɧɟɪɚɰɢɢ ɬɟɩɥɚ, 
ɤɨɬɨɪɚɹ ɨɛɵɱɧɨ ɩɪɢɦɟɧɹɟɬɫɹ, ɭɫɬɚɧɨɜɤɢ ɞɢɫɬɢɥɥɹɰɢɢ ɧɟɮɬɢ ɹɜɥɹɸɬɫɹ ɨɞɧɢɦɢ ɢɡ 
ɧɚɢɛɨɥɟɟ ɷɧɟɪɝɨɡɚɬɪɚɬɧɵɯ ɭɫɬɚɧɨɜɨɤ ɇɉɁ, ɬɚɤ ɤɚɤ ɨɛɳɢɣ ɨɛɴɟɦ ɨɛɪɚɛɚɬɵɜɚɟɦɨɣ 
ɫɵɪɨɣ ɧɟɮɬɢ ɞɨɥɠɟɧ ɛɵɬɶ ɧɚɝɪɟɬ ɞɨ ɜɵɫɨɤɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɨɰɟɫɫɚ – 350 ɋ. 
Ⱥɬɦɨɫɮɟɪɧɚɹ ɢ ɜɚɤɭɭɦɧɚɹ ɞɢɫɬɢɥɥɹɰɢɹ ɫɨɫɬɚɜɥɹɟɬ 35 – 40% ɨɛɳɟɝɨ ɪɚɫɯɨɞɚ ɷɧɟɪɝɢɢ, 
ɫɥɟɞɭɸɳɚɹ ɩɨ ɩɨɬɪɟɛɥɟɧɢɸ ɷɧɟɪɝɢɢ ɝɢɞɪɨɨɱɢɫɬɤɚ – ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ 18 – 20%. 

ȼɵɛɪɨɫɵ ɜ ɜɨɡɞɭɯ 

ɉɨɬɟɧɰɢɚɥɶɧɵɟ ɜɵɛɪɨɫɵ ɜ ɜɨɡɞɭɯ ɩɪɨɢɫɯɨɞɹɬ ɨɬ: 
 Ɉɬɯɨɞɹɳɢɯ ɨɬ ɩɟɱɟɣ ɝɚɡɨɜ, ɩɪɨɞɭɤɬɨɜ ɫɠɢɝɚɧɢɹ ɬɨɩɥɢɜ ɜ ɩɟɱɚɯ ɞɥɹ ɧɚɝɪɟɜɚ 

ɫɵɪɨɣ ɧɟɮɬɢ; 

 Ʉɥɚɩɚɧɨɜ ɩɨɧɢɠɟɧɢɹ ɞɚɜɥɟɧɢɹ ɜ ɜɟɪɯɧɢɯ ɱɚɫɬɹɯ ɤɨɥɨɧɧɵ; 

 ɉɥɨɯɨɣ ɢɡɨɥɹɰɢɢ ɜɟɪɯɚ ɤɨɥɨɧɧ, ɜɤɥɸɱɚɹ ɛɚɪɨɦɟɬɪɢɱɟɫɤɢɟ ɤɨɧɞɟɧɫɚɬɨɪɵ; 

 ɍɩɥɨɬɧɟɧɢɣ ɧɚ ɧɚɫɨɫɚɯ, ɤɨɦɩɪɟɫɫɨɪɚɯ ɢ ɤɥɚɩɚɧɚɯ; 

 Ɉɬɜɨɞɨɜ ɩɪɨɰɟɫɫɚ ɞɟɤɨɤɫɨɜɚɧɢɹ ɢɡ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɟɱɟɣ; 

 ɇɟɤɨɬɨɪɵɯ ɥɟɝɤɢɯ ɝɚɡɨɜ ɢɡ ɤɨɧɞɟɧɫɚɬɨɪɨɜ ɧɚ ɤɨɥɨɧɧɟ ɜɚɤɭɭɦɧɨɣ ɞɢɫɬɢɥɥɹɰɢɢ. 
ȿɫɥɢ ɜ ɜɚɤɭɭɦɧɨɣ ɞɢɫɬɢɥɥɹɰɢɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɛɚɪɨɦɟɬɪɢɱɟɫɤɢɟ ɤɨɧɞɟɧɫɚɬɨɪɵ, 
ɨɛɪɚɡɭɸɬɫɹ ɡɧɚɱɢɬɟɥɶɧɵɟ ɤɨɥɢɱɟɫɬɜɚ ɧɟɮɬɟɡɚɝɪɹɡɧɟɧɧɨɣ ɫɬɨɱɧɨɣ ɜɨɞɵ. 
ɇɟɮɬɟɡɚɝɪɹɡɧɟɧɧɚɹ ɫɬɨɱɧɚɹ ɜɨɞɚ ɬɚɤɠɟ ɨɛɪɚɡɭɟɬɫɹ ɜ ɪɟɤɬɢɮɢɤɚɰɢɨɧɧɨɣ ɤɨɥɨɧɧɟ. 
ȼɵɛɪɨɫɵ ɧɟɤɨɧɞɟɧɫɢɪɨɜɚɧɧɵɯ ɫɨɟɞɢɧɟɧɢɣ, ɫɨɞɟɪɠɚɳɢɟ ɭɝɥɟɜɨɞɨɪɨɞɵ ɢ H2S, ɢɡ 
ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɤɨɧɞɟɧɫɚɬɨɪɨɜ ɜɚɤɭɭɦɧɨɝɨ ɷɠɟɤɬɨɪɚ ɫɨɫɬɚɜɥɹɸɬ 50 – 200 ɤɝ/ɱɚɫ, ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɧɫɬɪɭɤɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɬɢɩɚ ɧɟɮɬɢ ɢ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ; 
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 ɇɟɨɪɝɚɧɢɡɨɜɚɧɧɵɯ ɜɵɛɪɨɫɨɜ ɨɬ ɭɫɬɚɧɨɜɨɤ ɚɬɦɨɫɮɟɪɧɨɣ ɢ ɜɚɤɭɭɦɧɨɣ ɞɢɫɬɢɥɥɹɰɢɢ, 

ɫɨɫɬɚɜɥɹɸɳɢɯ 5 – 190 ɬ/ɝɨɞ ɞɥɹ ɇɉɁ ɫ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 8,7 ɦɥɧ ɬ/ɝɨɞ. 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɫɬɨɱɧɵɟ ɜɨɞɵ 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɫɬɨɱɧɵɟ ɜɨɞɵ, ɨɛɪɚɡɭɸɳɢɟɫɹ ɜ ɭɫɬɚɧɨɜɤɚɯ ɚɬɦɨɫɮɟɪɧɨɣ 
ɞɢɫɬɢɥɥɹɰɢɢ, ɫɨɫɬɚɜɥɹɸɬ 0,08 – 0,75 ɦ3 ɧɚ ɬɨɧɧɭ ɩɟɪɟɪɚɛɨɬɚɧɧɨɣ ɫɵɪɨɣ ɧɟɮɬɢ. Ɉɧɢ 
ɫɨɞɟɪɠɚɬ ɧɟɮɬɶ, H2S, ɜɡɜɟɲɟɧɧɵɟ ɱɚɫɬɢɰɵ, ɯɥɨɪɢɞɵ, ɦɟɪɤɚɩɬɚɧɵ, ɮɟɧɨɥ, 
ɩɨɜɵɲɟɧɧɵɣ ɪɇ, ɚɦɦɨɧɢɣ ɢ ɤɚɭɫɬɢɱɟɫɤɭɸ ɫɨɞɭ, ɢɫɩɨɥɶɡɭɟɦɭɸ ɜ ɡɚɳɢɬɟ ɨɬ ɤɨɪɪɨɡɢɢ 
ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɤɨɥɨɧɧɵ. ɋɬɨɱɧɚɹ ɜɨɞɚ ɨɛɪɚɡɭɟɬɫɹ ɜ ɜɟɪɯɧɢɯ ɱɚɫɬɹɯ ɤɨɧɞɟɧɫɚɬɨɪɨɜ, ɜ 
ɪɟɤɬɢɮɢɤɚɰɢɨɧɧɨɣ ɤɨɥɨɧɧɟ. Ɋɟɮɥɸɤɫɧɚɹ ɟɦɤɨɫɬɶ (ɤɨɧɞɟɧɫɚɬɨɪ ɨɫɭɲɤɢ ɝɚɡɨɣɥɹ) 
ɩɪɨɢɡɜɨɞɢɬ 0,5% ɜɨɞɵ ɧɚ ɧɟɮɬɶ + 1,5% ɩɚɪɚ ɧɚ ɫɵɪɶɟ ɫ ɫɨɞɟɪɠɚɧɢɟɦ H2S 10 – 200 

ɦɝ/ɥ ɢ NH3 10 – 300 ɦɝ/ɥ. ɋɭɥɶɮɢɞɫɨɞɟɪɠɚɳɚɹ ɜɨɞɚ ɨɛɵɱɧɨ ɨɬɩɪɚɜɥɹɟɬɫɹ ɧɚ ɨɬɩɚɪɤɭ. 
ɋɬɨɱɧɵɟ ɫɭɥɶɮɢɞɫɨɞɟɪɠɚɳɢɟ ɜɨɞɵ ɨɛɪɚɡɭɸɬɫɹ ɜ ɭɫɬɚɧɨɜɤɚɯ ɜɚɤɭɭɦɧɨɣ 

ɞɢɫɬɢɥɥɹɰɢɢ ɨɬ ɧɚɝɧɟɬɚɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɚɪɚ ɜ ɩɟɱɢ ɢ ɜɚɤɭɭɦɧɭɸ ɤɨɥɨɧɧɭ. Ɉɧɢ 
ɫɨɞɟɪɠɚɬ H2S, NH3 ɢ ɪɚɫɬɜɨɪɟɧɧɵɟ ɭɝɥɟɜɨɞɨɪɨɞɵ. 

Ɉɛɪɚɡɭɸɳɢɟɫɹ ɨɬɯɨɞɵ 

ɒɥɚɦɵ ɦɨɝɭɬ ɨɛɪɚɡɨɜɵɜɚɬɶɫɹ ɩɪɢ ɨɱɢɫɬɤɟ ɤɨɥɨɧɧ. Ʉɨɥɢɱɟɫɬɜɨ ɡɚɜɢɫɢɬ ɨɬ 
ɪɟɠɢɦɚ ɭɞɚɥɟɧɢɹ ɡɚɝɪɹɡɧɟɧɢɣ ɢ ɫɨɞɟɪɠɚɧɢɹ ɬɜɟɪɞɵɯ ɱɚɫɬɢɰ ɢ ɜɨɞɵ ɜ ɩɟɪɟɪɚɛɨɬɚɧɧɨɣ 
ɧɟɮɬɢ. Ⱦɢɚɩɚɡɨɧ ɨɛɪɚɡɨɜɚɧɢɹ ɬɜɟɪɞɵɯ ɨɬɯɨɞɨɜ ɨɬ ɭɫɬɚɧɨɜɤɢ ɧɟɮɬɢ ɦɨɳɧɨɫɬɶɸ 8,7 ɦɥɧ 
ɬ/ɝɨɞ, ɜɚɪɶɢɪɭɟɬɫɹ ɨɬ 6,3 ɞɨ 20 ɬ/ɝɨɞ. 

Ɉɫɧɨɜɧɵɟ ɜɢɞɵ ɡɚɝɪɹɡɧɟɧɢɣ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɨɬ ɭɫɬɚɧɨɜɨɤ ɞɢɫɬɢɥɥɹɰɢɢ 
ɩɟɪɟɱɢɫɥɟɧɵ ɞɚɥɟɟ. 

 

3.3.1 ɍɫɬɚɧɨɜɤɚ ȺɌ ɛɟɡ ɨɬɛɟɧɡɢɧɢɜɚɸɳɟɣ ɤɨɥɨɧɧɵ 
 

Ⱦɚɧɧɵɟ ɩɨ ɨɫɧɨɜɧɵɦ ɜɢɞɚɦ ɡɚɝɪɹɡɧɟɧɢɣ, ɜɵɛɪɨɫɚɦ, ɨɬɯɨɞɚɦ, ɮɢɡɢɱɟɫɤɢɦ 
ɜɨɡɞɟɣɫɬɜɢɹɦ ɢ ɩɨɬɪɟɛɥɟɧɢɸ ɷɧɟɪɝɢɢ ɧɚ ɭɫɬɚɧɨɜɤɟ ȺɌ ɛɟɡ ɨɬɛɟɧɡɢɧɢɜɚɸɳɟɣ ɤɨɥɨɧɧɵ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 3.21 – 3.27. 

 

Ɍɚɛɥɢɰɚ 3.21 – Ɉɫɧɨɜɧɵɟ ɜɢɞɵ ɡɚɝɪɹɡɧɟɧɢɣ ɧɚ ɭɫɬɚɧɨɜɤɟ ɨɞɧɨɤɨɥɨɧɧɨɣ ȺɌ 

ȼɢɞ ɡɚɝɪɹɡɧɟɧɢɹ Ʉɪɚɬɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 

ȼɵɛɪɨɫɵ ɜ ɚɬɦɨɫɮɟɪɭ 

ɂɫɬɨɱɧɢɤɚɦɢ ɜɵɛɪɨɫɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ 
ɩɪɢ ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɟ ɭɫɬɚɧɨɜɤɢ ɹɜɥɹɸɬɫɹ: 
– ɞɵɦɨɜɵɟ ɬɪɭɛɵ ɩɟɱɟɣ; 
– ɧɟɩɥɨɬɧɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɮɥɚɧɰɟɜ, ɚɪɦɚɬɭɪɵ, 
ɩɪɨɛɨɨɬɛɨɪɧɵɯ ɭɫɬɪɨɣɫɬɜ. 

ɒɭɦɨɜɨɟ ɜɨɡɞɟɣɫɬɜɢɟ 

ɂɫɬɨɱɧɢɤɚɦɢ ɚɤɭɫɬɢɱɟɫɤɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɹɜɥɹɸɬɫɹ: 
– ɩɟɱɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ; 
– ɧɚɫɨɫɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ; 
– ɚɩɩɚɪɚɬɵ ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ. 

ȼɨɞɧɵɟ ɫɬɨɤɢ 
ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɫɬɨɤɢ, ɞɨɠɞɟɜɵɟ ɫɬɨɤɢ ɫ ɡɚɫɬɪɨɟɧɧɨɣ 
ɬɟɪɪɢɬɨɪɢɢ, ɫɨɞɟɪɠɚɳɢɟ ɧɟɮɬɟɩɪɨɞɭɤɬɵ ɢ ɯɢɦɢɱɟɫɤɢɟ 
ɪɟɚɝɟɧɬɵ, ɧɚɩɪɚɜɥɹɸɬɫɹ ɧɚ ɨɱɢɫɬɧɵɟ ɫɨɨɪɭɠɟɧɢɹ. 

Ɉɬɯɨɞɵ 

– ɤɨɤɫɨɜɵɟ ɦɚɫɫɵ ɨɬɪɚɛɨɬɚɧɧɵɟ, ɡɚɝɪɹɡɧɟɧɧɵɟ 
ɦɢɧɟɪɚɥɶɧɵɦɢ ɦɚɫɥɚɦɢ (ɭɞɚɥɹɸɬɫɹ ɩɚɪɨɜɨɡɞɭɲɧɵɦ 
ɜɵɠɢɝɨɦ ɤɨɤɫɚ ɢɡ ɡɦɟɟɜɢɤɨɦ ɩɟɱɟɣ); 
– ɲɥɚɦ ɨɱɢɫɬɤɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢ ɟɦɤɨɫɬɟɣ ɨɬ ɧɟɮɬɢ; 
– ɨɬɪɚɛɨɬɚɧɧɵɟ ɦɚɫɥɚ, ɪɬɭɬɧɵɟ ɥɚɦɩɵ, ɜɟɬɨɲɢ; 
– ɛɵɬɨɜɨɣ ɦɭɫɨɪ. 
Ɉɬɯɨɞɵ ɧɚɩɪɚɜɥɹɸɬɫɹ ɧɚ ɧɟɣɬɪɚɥɢɡɚɰɢɸ ɢ ɭɬɢɥɢɡɚɰɢɸ ɧɚ 
ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɟ ɩɪɟɞɩɪɢɹɬɢɹ. 

 



 

 

Ɍɚɛɥɢɰɚ 3.22 – ȼɵɛɪɨɫɵ ɭɫɬɚɧɨɜɤɢ ȺɌ ɛɟɡ ɨɬɛɟɧɡɢɧɢɜɚɸɳɟɣ ɤɨɥɨɧɧɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ 
ɜɵɛɪɨɫɨɜ 

Ʉɨɞ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ ɩɨ 1316 
(I – ɞɥɹ ɚɬɦ. 

ɜɨɡɞɭɯɚ) 

Ƚɨɞɨɜɚɹ ɦɚɫɫɚ 
ɜɵɛɪɨɫɨɜ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɬ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ 

ɜɵɛɪɨɫɨɜ, ɝ/ɫ 

ɋɪɟɞɧɢɣ ɜɵɛɪɨɫ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ⱥɡɨɬɚ ɞɢɨɤɫɢɞ 1 0,86–1209,36 0,02 72,4 36,2 

Ⱥɡɨɬɚ ɨɤɫɢɞ 2 0,14–196,52 0,014 11,8 5,9 

Ⱥɦɢɥɟɧɵ (ɫɦɟɫɶ 
ɢɡɨɦɟɪɨɜ) 60 0,17–12,78 0,6 0,6 0,6 

Ⱥɦɦɢɚɤ 4 0,47 0,03 0,03 0,03 

Ȼɟɧɡɚɩɢɪɟɧ 7 2,63·10-9–0,00002 8·10-11 1,4·10-6 7·10-7 

Ȼɟɧɡɢɧ (ɧɟɮɬɹɧɨɣ, 
ɦɚɥɨɫɟɪɧɢɫɬɵɣ ɜ 

ɩɟɪɟɫɱɟɬɟ ɧɚ 
ɭɝɥɟɪɨɞ) 

154 0,0015–0,0039 0,0016 0,0065 0,004 

Ȼɟɧɡɨɥ 67 1,32– 10,32 0,15 0,5 0,33 

ȼɡɜɟɲɟɧɧɵɟ 
ɜɟɳɟɫɬɜɚ 

12 0,002– 0,112 0,004 0,01 0,007 

Ⱦɢɠɟɥɟɡɨ ɬɪɢɨɤɫɢɞ 
(ɠɟɥɟɡɚ ɨɤɫɢɞ) ɞɨɩ. 192 0,003– 0,048 0,002 0,04 0,021 

Ⱦɢɦɟɬɢɥɛɟɧɡɨɥ 
(ɤɫɢɥɨɥ) (ɫɦɟɫɶ 
ɦɟɬɚ-, ɨɪɬɨ– ɢ 
ɩɚɪɚɢɡɨɦɟɪɨɜ) 

68 0,19– 3,67 0,05 0,17 0,1 

Ʉɟɪɨɫɢɧ 156 0,056– 0,068 0,05 1,2 0,63 

Ʌɟɬɭɱɢɟ 
ɨɪɝɚɧɢɱɟɫɤɢɟ 
ɫɨɟɞɢɧɟɧɢɹ 

ɞɨɩ. 162 3,11 0,1 0,1 0,1 

Ɇɚɪɝɚɧɟɰ ɢ ɟɝɨ 
ɫɨɟɞɢɧɟɧɢɹ 

31 0,000006– 0,0005 0,00004 0,01 0,005 

Ɇɟɬɚɧ 33 0,0009– 927,8 0,00003 2309,2 1155 

Ɇɟɬɢɥɛɟɧɡɨɥ 
(ɬɨɥɭɨɥ) 70 0,27–7,542 0,009 0,6 0,3 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 3.22 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ 
ɜɵɛɪɨɫɨɜ 

Ʉɨɞ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ ɩɨ 1316 
(I – ɞɥɹ ɚɬɦ. 

ɜɨɡɞɭɯɚ) 

Ƚɨɞɨɜɚɹ ɦɚɫɫɚ 
ɜɵɛɪɨɫɨɜ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɬ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ 

ɜɵɛɪɨɫɨɜ, ɝ/ɫ 

ɋɪɟɞɧɢɣ ɜɵɛɪɨɫ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ɇɢɧɟɪɚɥɶɧɨɟ 
ɦɚɫɥɨ 

157 0,47 0,05 0,05 0,05 

ɇɚɬɪɢɣ ɝɢɞɪɨɤɫɢɞ 
(ɇɚɬɪɢɹ ɝɢɞɪɨɨɤɢɫɶ, 

ɇɚɬɪ ɟɞɤɢɣ, ɋɨɞɚ 
ɤɚɭɫɬɢɱɟɫɤɚɹ) 

ɞɨɩ. 193 0,16– 0,36 0,01 0,012 0,011 

ɉɵɥɶ ɚɛɪɚɡɢɜɧɚɹ 
(Ʉɨɪɭɧɞ ɛɟɥɵɣ, 

Ɇɨɧɨɤɨɪɭɧɞ) 
ɞɨɩ. 194 0,0007– 0,037 0,0013 0,04 0,021 

ɉɵɥɶ 
ɧɟɨɪɝɚɧɢɱɟɫɤɚɹ ɫ 

ɫɨɞɟɪɠɚɧɢɟɦ 
ɤɪɟɦɧɢɹ ɦɟɧɟɟ 20, 

20 – 70, ɚ ɬɚɤɠɟ 
ɛɨɥɟɟ 70 ɩɪɨɰɟɧɬɨɜ 

37 
0,000005– 
0,000254 

0,00002 0,3 0,15 

ɋɟɪɨɜɨɞɨɪɨɞ 40 0,000003– 2,7 0,0000002 0,09 0,045 

ɋɟɪɵ ɞɢɨɤɫɢɞ 43 0,067– 322,6 0,055 11 5,5 

ɋɨɥɶɜɟɧɬ ɧɚɮɬɚ 159 1,81 0,2 0,2 0,2 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ C12-

C19 
58 0,0012– 52,4 0,008 4,9 2,45 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ C1-C5 
(ɢɫɤɥɸɱɚɹ ɦɟɬɚɧ) 

56 2,4 – 253,7 0,15 300 
150 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ C6-C10 

57 16,65 – 76,9 0,6 300 150,3 

ɍɝɥɟɪɨɞ (ɋɚɠɚ) ɞɨɩ. 195 0,01–239,5 0,02 640 320 

ɍɝɥɟɪɨɞɚ ɨɤɫɢɞ 46 0,54–2001,3 0,04 5352,9 2676,5 

Ɏɨɪɦɚɥɶɞɟɝɢɞ 123 0,000017–0,0028 0,002 0,05 0,03 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 3.22 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ 
ɜɵɛɪɨɫɨɜ 

Ʉɨɞ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ ɩɨ 1316 
(I – ɞɥɹ ɚɬɦ. 

ɜɨɡɞɭɯɚ) 

Ƚɨɞɨɜɚɹ ɦɚɫɫɚ 
ɜɵɛɪɨɫɨɜ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɬ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ 

ɜɵɛɪɨɫɨɜ, ɝ/ɫ 

ɋɪɟɞɧɢɣ ɜɵɛɪɨɫ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ɏɬɨɪɢɞɵ 
ɝɚɡɨɨɛɪɚɡɧɵɟ 
(ɝɢɞɪɨɮɬɨɪɢɞ, 

ɤɪɟɦɧɢɣ 
ɬɟɬɪɚɮɬɨɪɢɞ) (ɜ 

ɩɟɪɟɫɱɟɬɟ ɧɚ ɮɬɨɪ) 

49 0,000012– 0,00024 0,00006 0,02 0,01 

Ɏɬɨɪɢɞɵ ɬɜɟɪɞɵɟ 50 0,000005– 0,00025 0,00002 0,2 0,1 

ɗɬɢɥɛɟɧɡɨɥ 
(ɫɬɢɪɨɥ) 74 0,037– 0,41 0,006 0,03 0,02 

ɗɬɢɥɟɧɝɥɢɤɨɥɶ (1,2-
ɷɬɚɧɞɢɨɥ) ɞɨɩ. 172 0,12 0,004 0,004 0,004 
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Ɍɚɛɥɢɰɚ 3.23 – ɉɨɬɪɟɛɥɟɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɭɫɬɚɧɨɜɤɢ ȺɌ ɛɟɡ 
ɨɬɛɟɧɡɢɧɢɜɚɸɳɟɣ ɤɨɥɨɧɧɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

ɉɨɬɪɟɛɥɟɧɢɟ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɤȼɬ*ɱ/ɬ 1,05 45,8 

ɉɨɬɪɟɛɥɟɧɢɟ ɩɚɪɚ Ƚɤɚɥ/ɬ 7 10-8 0,1 

ɋɜɟɠɚɹ ɜɨɞɚ ɤɭɛ.ɦ/ɬ 0,003 1,05 

Ɉɯɥɚɠɞɚɸɳɚɹ ɜɨɞɚ ɤɭɛ.ɦ/ɬ 0,086 0,086 

Ɍɟɩɥɨɮɢɤɚɰɢɨɧɧɚɹ ɜɨɞɚ ɬ.ɭ.ɬ./ɬ 0,0001 0,0003 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ 
(ɜɫɟɝɨ) ɬ.ɭ.ɬ./ɬ 0,0004 0,05 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ 
(ɝɚɡɨɜɨɝɨ) ɬ.ɭ.ɬ./ɬ 0,0004 0,05 

 
Ɍɚɛɥɢɰɚ 3.24 – Ɏɢɡɢɱɟɫɤɢɟ ɜɨɡɞɟɣɫɬɜɢɹ, ɩɪɨɢɡɜɨɞɢɦɵɟ ɭɫɬɚɧɨɜɤɨɣ ȺɌ ɛɟɡ 
ɨɬɛɟɧɡɢɧɢɜɚɸɳɟɣ ɤɨɥɨɧɧɵ 

Ɏɚɤɬɨɪ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ɂɫɬɨɱɧɢɤ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɜɨɡɞɟɣɫɬɜɢɹ 

ɍɪɨɜɟɧɶ 
ɜɨɡɞɟɣɫɬɜɢɹ 

Ɇɟɬɨɞ ɫɧɢɠɟɧɢɹ 
ɭɪɨɜɧɹ ɜɨɡɞɟɣɫɬɜɢɹ 

ɞɨ ɧɨɪɦɚɬɢɜɧɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ 

ȼɢɛɪɚɰɢɹ 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɞȻ 

87-96; 86-97; 
91-96 

ɇɟɬ 

ȼɢɛɪɚɰɢɹ 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɞȻ 46,1-99 

ɉɪɢɦɟɧɟɧɢɟ 
ɡɜɭɤɨɢɡɨɥɢɪɭɸɳɢɯ 
ɩɨɤɪɵɬɢɣ ɧɚɡɟɦɧɵɯ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ. 

ɍɫɬɪɨɣɫɬɜɨ 
ɜɢɛɪɨɢɡɨɥɢɪɨɜɚɧɧɵɯ 

ɮɭɧɞɚɦɟɧɬɨɜ ɢ 
ɚɦɨɪɬɢɡɚɬɨɪɨɜ ɩɨɞ 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ 
ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ 

ɩɟɪɟɞɚɱɢ ɜɢɛɪɚɰɢɢ 
ɫɬɪɨɢɬɟɥɶɧɵɦ 
ɤɨɧɫɬɪɭɤɰɢɹɦ. 

ɫɧɢɠɟɧɢɟ ɜɪɟɦɟɧɢ 
ɩɪɟɛɵɜɚɧɢɹ. 

ȼɢɛɪɚɰɢɹ 

Ⱦɢɧɚɦɢɱɟɫɤɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ, 

ɜɟɧɬɢɥɹɰɢɨɧɧɵɟ 
ɭɫɬɚɧɨɜɤɢ, 

ɤɨɦɩɪɟɫɫɨɪɵ 

ɞȻ 87,8-109 ɇɟɬ 

ȼɢɛɪɚɰɢɹ 
ɇɚɫɨɫɧɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɞȻ 110-112 ɇɟɬ 

Ɍɟɩɥɨɜɨɟ 
ɜɨɡɞɟɣɫɬɜɢɟ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ 

ɨɋ 18,4-26,7 

Ⱦɟɦɨɧɬɚɠ ɩɨɤɪɵɬɢɹ ɢ 
ɫɬɟɧ ɡɞɚɧɢɹ ɰɟɯɚ ɩɟɱɟɣ 

ɫɬɚɛɢɥɢɡɚɰɢɢ 
ɤɨɧɞɟɧɫɚɬɚ ɍɋɄ-1 ɩɪɢ 

ɪɟɤɨɧɫɬɪɭɤɰɢɢ. 
Ɋɟɤɨɧɫɬɪɭɤɰɢɹ 

ɜɟɧɬɢɥɹɰɢɢ ɧɚɫɨɫɧɨɣ 
ɰɟɯɚ ɫɬɚɛɢɥɢɡɚɰɢɢ 
ɤɨɧɞɟɧɫɚɬɚ ɍɋɄ-1. 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 3.24 

Ɏɚɤɬɨɪ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ɂɫɬɨɱɧɢɤ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɜɨɡɞɟɣɫɬɜɢɹ 

ɍɪɨɜɟɧɶ 
ɜɨɡɞɟɣɫɬɜɢɹ 

Ɇɟɬɨɞ ɫɧɢɠɟɧɢɹ 
ɭɪɨɜɧɹ ɜɨɡɞɟɣɫɬɜɢɹ 

ɞɨ ɧɨɪɦɚɬɢɜɧɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ 

ɒɭɦ 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɞȻɚ 84-98 

ɉɪɢɦɟɧɟɧɢɟ 
ɡɜɭɤɨɢɡɨɥɢɪɭɸɳɢɯ 
ɩɨɤɪɵɬɢɣ ɧɚɡɟɦɧɵɯ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ. 

ɍɫɬɪɨɣɫɬɜɨ 
ɜɢɛɪɨɢɡɨɥɢɪɨɜɚɧɧɵɯ 

ɮɭɧɞɚɦɟɧɬɨɜ ɢ 
ɚɦɨɪɬɢɡɚɬɨɪɨɜ ɩɨɞ 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ 
ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ 

ɩɟɪɟɞɚɱɢ ɜɢɛɪɚɰɢɢ 
ɫɬɪɨɢɬɟɥɶɧɵɦ 
ɤɨɧɫɬɪɭɤɰɢɹɦ. 

ɒɭɦ 

Ⱦɢɧɚɦɢɱɟɫɤɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ, 

ɜɟɧɬɢɥɹɰɢɨɧɧɵɟ 
ɭɫɬɚɧɨɜɤɢ, 

ɤɨɦɩɪɟɫɫɨɪɵ, 
ɤɨɬɥɵ 

ɞȻȺ 88,6-111 ɇɟɬ 

ɒɭɦ 
ɇɚɫɨɫɧɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɞȻ 94-104 ɇɟɬ 

 
Ɍɚɛɥɢɰɚ 3.25 – Ɇɚɬɟɪɢɚɥɶɧɵɟ ɪɟɫɭɪɫɵ ɭɫɬɚɧɨɜɤɢ ȺɌ ɛɟɡ ɨɬɛɟɧɡɢɧɢɜɚɸɳɟɣ ɤɨɥɨɧɧɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

Ɍɢɩ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ⱥɦɦɢɚɤ ɬɟɯɧɢɱɟɫɤɢɣ 
ɠɢɞɤɢɣ 100% ȽɈɋɌ 

6221-90 
Ɋɟɚɝɟɧɬɵ ɬ 0,35 35,14 

ɇɚɬɪ ɟɞɤɢɣ 
ɨɱɢɳɟɧɧɵɣ 100% 
ȽɈɋɌ 11078-78 

Ɋɟɚɝɟɧɬɵ ɬ 112,5 112,5 

ɉɪɢɫɚɞɤɚ ɤ ɄȽɋ  Ɋɟɚɝɟɧɬɵ ɬ/ɝɨɞ 9 63 

Ⱦɟɷɦɭɥɶɝɚɬɨɪ 
«ȻɈɊȿɃ» 101 

Ɋɟɚɝɟɧɬɵ ɬɧ 0,54 0,54 

Ⱦɟɷɦɭɥɶɝɚɬɨɪ 
Ƚɟɪɤɭɥɟɫ 1017 ɦɚɪɤɚ Ⱥ 

Ɋɟɚɝɟɧɬɵ ɬɧ 1,08 1,08 

ɂɧɝɢɛɢɬɨɪ «ȻɈɊȿɃ» 
102 ɦɚɪɤɚ Ⱥ 

Ɋɟɚɝɟɧɬɵ ɬɧ 1,44 1,44 

ɇɟɣɬɪɚɥɢɡɚɬɨɪ 
Ƚɟɪɤɭɥɟɫ 54505 ɦɚɪɤɢ Ȼ 

Ɋɟɚɝɟɧɬɵ ɬɧ 17,2 17,2 

ɉɪɢɫɚɞɤɚ ȿɋ1191Ⱥ 
(ɦɨɞɢɮɢɤɚɬɨɪ) Ɋɟɚɝɟɧɬɵ ɬɧ 5,8 5,8 

ɉɪɢɫɚɞɤɚ ȿɋ2134Ⱥ Ɋɟɚɝɟɧɬɵ ɬɧ 5,5 5,5 

ɧɟɣɬɪɚɥɢɡɚɬɨɪ 
Ⱦɨɞɢɤɨɪ 1830 

Ɋɟɚɝɟɧɬɵ ɤɝ 521 521 

ɂɧɝɢɛɢɬɨɪɵ ɤɨɪɪɨɡɢɢ 
Ⱦɨɞɢɝɟɧ 481, Ƚɟɪɤɭɥɟɫ 

30617 
Ɋɟɚɝɟɧɬɵ ɤɝ 791 7200 

ɂɧɝɢɛɢɬɨɪ ɤɨɪɪɨɡɢɢ 
ɌȺɅ 25-13 

Ɋɟɚɝɟɧɬɵ ɤɝ 1096 1166 

ɇɟɣɬɪɚɥɢɡɚɬɨɪ Ɋɟɚɝɟɧɬɵ ɝ/ɬ ɫɵɪɶɹ 1,8 12 

ɂɧɝɢɛɢɬɨɪ ɤɨɪɪɨɡɢɢ Ɋɟɚɝɟɧɬɵ ɝ/ɬ ɫɵɪɶɹ 1,6 13,7 
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Ɍɚɛɥɢɰɚ 3.26 – Ɉɬɯɨɞɵ ɭɫɬɚɧɨɜɤɢ ȺɌ ɛɟɡ ɨɬɛɟɧɡɢɧɢɜɚɸɳɟɣ ɤɨɥɨɧɧɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɬɯɨɞɚ 

ɂɫɬɨɱɧɢɤ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɨɜ 

Ʉɨɞ ɨɬɯɨɞɚ ɩɨ 
ɎɄɄɈ 

Ʉɥɚɫɫ 
ɨɩɚɫɧɨ

ɫɬɢ 
ɨɬɯɨɞɚ 
ɞɥɹ Ɉɋ 

Ɇɚɫɫɚ 
ɨɛɪɚɡɨɜɚɧɢ
ɹ ɨɬɯɨɞɚ ɜ 
ɪɟɮɟɪɟɧɬɧ
ɨɦ ɝɨɞɭ, ɬ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɫɩɨɫɨɛɚ 

ɭɬɢɥɢɡɚɰɢɢ 
(ɜɬɨɪɢɱɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ) 
ɢɥɢ 

ɨɛɟɡɜɪɟɠɢɜɚɧ
ɢɹ ɨɬɯɨɞɚ 

Ɉɬɯɨɞɵ 
ɦɢɧɟɪɚɥɶɧɵɯ 

ɦɚɫɟɥ  

ɗɤɫɩɥɭɚɬɚɰɢ
ɹ ɢ ɪɟɦɨɧɬ 

ɩɪɨɢɡɜɨɞɫɬɜ
ɟɧɧɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢ
ɹ Ɂɚɦɟɧɚ 

ɦɚɫɟɥ ɜ ɯɨɞɟ 
ɨɛɫɥɭɠɢɜɚɧɢ
ɹ ɢ ɪɟɦɨɧɬɚ 
ɦɟɯɚɧɢɡɦɨɜ 

ɢ ɭɡɥɨɜ 
ɨɛɨɪɭɞɨɜɚɧɢ

ɹ 

40617001313 3 0,021-3 
ȼɬɨɪɢɱɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢ
ɟ 

ɒɥɚɦ ɨɱɢɫɬɤɢ 
ɟɦɤɨɫɬɟ ɢ 

ɬɪɭɛɨɩɪɨɜɨɞɨɜ 
ɨɬ ɧɟɮɬɢ ɢ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 

ɍɋɄ, 
ɗɅɈɍ-ȺɌ 

91120002393 3 0,07-128,75 

ɉɟɪɟɞɚɱɚ ɧɚ 
ɭɬɢɥɢɡɚɰɢɸ 

ɞɪɭɝɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ 

ɉɟɫɨɤ, 
ɡɚɝɪɹɡɧɟɧɧɵɣ 
ɧɟɮɬɶɸ ɢɥɢ 

ɧɟɮɬɟɩɪɨɞɭɤɬɚ
ɦɢ (ɫɨɞɟɪɠɚɧɢɟ 

ɧɟɮɬɢ ɢɥɢ 
ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 

ɦɟɧɟɟ 15 %) 

ɉɚɪɤ 91920102394 4 0,07-0,2 

ɉɟɪɟɞɚɱɚ ɧɚ 
ɭɬɢɥɢɡɚɰɢɸ 

ɞɪɭɝɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ 

Ɇɚɫɥɚ 
ɤɨɦɩɪɟɫɫɨɪɧɵɟ, 
ɬɪɚɧɫɦɢɫɫɢɨɧɧ
ɵɟ, ɦɨɬɨɪɧɵɟ 
ɨɬɪɚɛɨɬɚɧɧɵɟ 

Ɍɟɯɧɢɱɟɫɤɨɟ 
ɨɫɥɭɠɢɜɚɧɢɟ 

ɢ ɪɟɦɨɧɬ 
ɨɛɨɪɭɞɨɜɚɧɢ

ɟ 
ɚɜɬɨɬɪɚɧɫɩɨ

ɪɬɚ 

5410021102033 3 0,04-0,1 

ɉɟɪɟɞɚɱɚ ɧɚ 
ɭɬɢɥɢɡɚɰɢɸ 

ɞɪɭɝɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ 

Ɉɬɯɨɞɵ 
ɲɥɚɤɨɜɵɟ 

Ɂɚɦɟɧɚ 
ɬɟɩɥɨɢɡɨɥɹɰ

ɢɢ 
3140160101004 4 5,3 

ɉɟɪɟɞɚɱɚ ɧɚ 
ɭɬɢɥɢɡɚɰɢɸ 

ɞɪɭɝɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ 

Ɉɫɬɚɬɤɢ ɢ 
ɨɝɚɪɤɢ ɨɬ 
ɫɬɚɥɶɧɵɯ 

ɫɜɚɪɨɱɧɵɯ 
ɷɥɟɤɬɪɨɞɨɜ 

ɋɜɚɪɨɱɧɵɟ 
ɪɚɛɨɬɵ 

3512160101995 5 0,04 

ɉɟɪɟɞɚɱɚ ɧɚ 
ɭɬɢɥɢɡɚɰɢɸ 

ɞɪɭɝɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ 
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Ɍɚɛɥɢɰɚ 3.27 – ɋɬɨɱɧɵɟ ɜɨɞɵ ɭɫɬɚɧɨɜɤɢ ȺɌ ɛɟɡ ɨɬɛɟɧɡɢɧɢɜɚɸɳɟɣ ɤɨɥɨɧɧɵ 

ɇɚɢɦɟɧɨ-
ɜɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸ
ɳɟɝɨ 
ɜɟɳɟɫɬɜɚ 
ɫɛɪɨɫɨɜ 

Ʉɨɞ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ ɩɨ 
1316 (II – ɞɥɹ 
ɜɨɞɧɵɯ 
ɨɛɴɟɤɬɨɜ)/ɩɨɪɹ
ɞɤɨɜɵɣ ɧɨɦɟɪ 

ɇɚɥɢɱɢ
ɟ 
ɜɟɳɟɫɬɜ
ɚ 
ɫɛɪɨɫɨɜ 
ɜ 
ɪɚɡɪɟɲ
ɟɧɢɢ 

Ƚɨɞɨɜɚɹ 
ɦɚɫɫɚ 
ɫɛɪɨɫɚ 
ɡɚɝɪɹɡɧɹɸ
ɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, 
ɬ 

Ɇɢɧɢɦɚɥ
ɶɧɚɹ 
ɤɨɧɰɟɧɬɪɚ
ɰɢɹ 
ɡɚɝɪɹɡɧɹɸ
ɳɟɝɨ 
ɜɟɳɟɫɬɜɚ 
ɫɛɪɨɫɨɜ, 
ɦɝ/ɥ 

Ɇɚɤɫɢɦɚɥ
ɶɧɚɹ 
ɤɨɧɰɟɧɬɪɚ
ɰɢɹ 
ɡɚɝɪɹɡɧɹɸ
ɳɟɝɨ 
ɜɟɳɟɫɬɜɚ 
ɫɛɪɨɫɨɜ, 
ɦɝ/ɥ 

ɋɪɟɞɧɹɹ 
ɤɨɧɰɟɧɬɪɚ
ɰɢɹ 
ɡɚɝɪɹɡɧɹɸ
ɳɟɝɨ 
ɜɟɳɟɫɬɜɚ 
ɫɛɪɨɫɨɜ, 
ɦɝ/ɥ 

pH ɞɨɩ. 170 Ⱦɚ – 7,4 7,8 7,6 

Ⱥɥɸɦɢɧɢɣ 2 Ⱦɚ 
0,00048-
0,00072 

0,04 0,04 0,04 

Ⱥɦɦɨɧɢɣ-
ɢɨɧ 

5 Ⱦɚ 
0,0081-
0,069 

0,45 0,9 0,7 

ȺɋɉȺȼ 
(ɚɧɢɨɧɧɵɟ 

ɫɢɧɬɟɬɢɱɟɫɤ
ɢɟ 

ɩɨɜɟɪɯɧɨɫɬɧ
ɨ-ɚɤɬɢɜɧɵɟ 
ɜɟɳɟɫɬɜɚ) 

92 Ⱦɚ 0,007 0,05 0,05 0,05 

ȻɉɄ ɩɨɥɧ. 165 Ⱦɚ 0,035-0,052 1,3 4,5 2,9 
ȼɡɜɟɲɟɧɧɵɟ 

ɜɟɳɟɫɬɜɚ 
166 Ⱦɚ 0,11-0,17 4,4 14,4 9,4 

ɀɟɥɟɡɨ 47 Ⱦɚ 0,009-0,014 0,1 1,2 0,65 
Ɇɚɝɧɢɣ 61 Ⱦɚ 0,2-0,35 15,8 23 19,4 

Ɇɚɪɝɚɧɟɰ 62 Ⱦɚ 0,002 0,01 0,01 0,01 

Ɇɟɞɶ 63 Ⱦɚ 
0,000007-
0,000011 

0,0006 0,001 0,0008 

ɇɟɮɬɟɩɪɨɞɭ
ɤɬɵ (ɧɟɮɬɶ) 74 Ⱦɚ 

0,0004-
0,007 

0,009 0,06 0,035 

ɇɢɤɟɥɶ 75 Ⱦɚ 
0,000009-

0,002 
0,0005 0,01 0,0053 

ɇɢɬɪɚɬ-
ɚɧɢɨɧ 

76 Ⱦɚ 0,017-5,5 0,12 40 20 

ɇɢɬɪɢɬ-
ɚɧɢɨɧ 

77 Ⱦɚ 0,0006-0,01 0,02 0,08 0,05 

Ɉɛɳɢɟ 
ɤɨɥɢɮɨɪɦɧɵ
ɟ ɛɚɤɬɟɪɢɢ 

162 Ⱦɚ – 100 190 145 

ɋɜɢɧɟɰ 88  0,001 0,006 0,006 0,006 
ɋɭɥɶɮɚɬ-

ɚɧɢɨɧ 
(ɫɭɥɶɮɚɬɵ) 

98 Ⱦɚ 0,12-13,8 10 100 55 

Ɍɟɪɦɨɬɨɥɟɪ
ɚɧɬɧɵɟ 

ɤɨɥɢɮɨɪɦɧɵ
ɟ ɛɚɤɬɟɪɢɢ 

163 Ⱦɚ – 50 90 70 

Ɏɟɧɨɥ, 
ɝɢɞɪɨɤɫɢɛɟɧ

ɡɨɥ 
119 Ⱦɚ – 0,001 0,001 0,001 

Ɏɨɫɮɚɬɵ (ɩɨ 
ɮɨɫɮɨɪɭ) 121 Ⱦɚ 0,0012-0,02 0,02 0,17 0,095 

ɏɥɨɪɢɞ-
ɚɧɢɨɧ 

(ɯɥɨɪɢɞɵ) 
129 Ⱦɚ 1,55-41,4 60 300 180 

ɏɪɨɦ 
ɲɟɫɬɢɜɚɥɟɧɬ

ɧɵɣ 
131 Ⱦɚ 0,003 0,02 0,02 0,02 

ɐɢɧɤ 135 Ⱦɚ 0,002 0,01 0,01 0,01 
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3.3.2 ɍɫɬɚɧɨɜɤɚ ȺɌ ɫ ɨɬɛɟɧɡɢɧɢɜɚɸɳɟɣ ɤɨɥɨɧɧɨɣ 

 

Ⱦɚɧɧɵɟ ɩɨ ɨɫɧɨɜɧɵɦ ɜɢɞɚɦ ɡɚɝɪɹɡɧɟɧɢɣ, ɜɵɛɪɨɫɚɦ, ɨɬɯɨɞɚɦ, ɮɢɡɢɱɟɫɤɢɦ 
ɜɨɡɞɟɣɫɬɜɢɹɦ ɢ ɩɨɬɪɟɛɥɟɧɢɸ ɷɧɟɪɝɢɢ ɧɚ ɭɫɬɚɧɨɜɤɟ ȺɌ ɫ ɨɬɛɟɧɡɢɧɢɜɚɸɳɟɣ ɤɨɥɨɧɧɨɣ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 3.28 – 3.33. 

 
Ɍɚɛɥɢɰɚ 3.28 – ȼɵɛɪɨɫɵ ɭɫɬɚɧɨɜɤɢ ȺɌ ɫ ɨɬɛɟɧɡɢɧɢɜɚɸɳɟɣ ɤɨɥɨɧɧɨɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ 
ɜɵɛɪɨɫɨɜ 

Ʉɨɞ 
ɡɚɝɪɹɡɧɹɸɳɟɝ

ɨ ɜɟɳɟɫɬɜɚ 
ɩɨ 1316  

(I – ɞɥɹ ɚɬɦ. 
ɜɨɡɞɭɯɚ) 

Ƚɨɞɨɜɚɹ 
ɦɚɫɫɚ 

ɜɵɛɪɨɫɨɜ 
ɡɚɝɪɹɡɧɹɸɳɟɝ
ɨ ɜɟɳɟɫɬɜɚ, ɬ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ 

ɜɵɛɪɨɫɨɜ, ɝ/ɫ 

ɋɪɟɞɧɢɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸ-
ɳɟɝɨ 

ɜɟɳɟɫɬɜɚ, 
ɝ/ɫ 

Ⱥɡɨɬɚ ɞɢɨɤɫɢɞ 1 3,98–651 0,1 33,4 16,8 

Ⱥɡɨɬɚ ɨɤɫɢɞ 2 0,65–105,8 0,02 5,4 2,7 

Ⱥɡɨɬɧɚɹ ɤɢɫɥɨɬɚ 3 0,000042 0,000003 0,000003 0,000003 

Ⱥɦɢɥɟɧɵ (ɫɦɟɫɶ 
ɢɡɨɦɟɪɨɜ) 60 0,7 0,02 0,02 0,02 

Ȼɟɧɡɚɩɢɪɟɧ 7 
0,0000002– 

0,00008 
0,00000001 0,00004 0,00002 

Ȼɟɧɡɢɧ 
(ɧɟɮɬɹɧɨɣ, 

ɦɚɥɨɫɟɪɧɢɫɬɵɣ 
ɜ ɩɟɪɟɫɱɟɬɟ ɧɚ 

ɭɝɥɟɪɨɞ) 

154 0,2–2,7 0,007 0,13 0,07 

Ȼɟɧɡɨɥ 67 0,003–0,13 0,00001 0,4 0,2 

ȼɚɧɚɞɢɹ ɩɹɬɢ 
ɨɤɫɢɞ 

9 5,8 0,3 0,3 0,3 

Ⱦɢɦɟɬɢɥɛɟɧɡɨɥ 
(ɤɫɢɥɨɥ) (ɫɦɟɫɶ 
ɦɟɬɚ-, ɨɪɬɨ- ɢ 

ɩɚɪɚɢɡɨɦɟɪɨɜ) 

68 0,002– 0,04 0,000004 0,03 0,015 

Ⱦɢɷɬɚɧɨɥɚɦɢɧ ɞɨɩ. 182 0,003– 0,004 0,14 0,28 0,21 

ɀɟɥɟɡɚ 
ɬɪɢɯɥɨɪɢɞ (ɜ 
ɩɟɪɟɫɱɟɬɟ ɧɚ 

ɠɟɥɟɡɨ) 

21 0,002 0,0016 0,0016 0,0016 

Ʉɟɪɨɫɢɧ 156 0,5– 17,2 0,017 0,58 0,3 

Ɇɚɪɝɚɧɟɰ ɢ ɟɝɨ 
ɫɨɟɞɢɧɟɧɢɹ 

31 0,0001 0,00006 0,00006 0,00006 

Ɇɟɬɚɧ 33 0,1– 64,5 0,008 3,3 1,65 

Ɇɟɬɢɥɛɟɧɡɨɥ 
(ɬɨɥɭɨɥ) 70 0,01– 0,085 0,00002 0,2 0,1 

Ɇɨɧɨɷɬɚɧɨɥɚɦɢɧ ɞɨɩ. 181 0,04 0,0013 0,0013 0,0013 

ɇɚɬɪɢɣ 
ɝɢɞɪɨɤɫɢɞ 
(ɇɚɬɪɢɹ 

ɝɢɞɪɨɨɤɢɫɶ, ɇɚɬɪ 
ɟɞɤɢɣ, ɋɨɞɚ 

ɤɚɭɫɬɢɱɟɫɤɚɹ) 

ɞɨɩ. 193 0,00016– 0,31 0,000009  0,01 0,005 

ɉɵɥɶ 
ɚɛɪɚɡɢɜɧɚɹ 

(Ʉɨɪɭɧɞ ɛɟɥɵɣ, 
Ɇɨɧɨɤɨɪɭɧɞ) 

ɞɨɩ. 194 0,0009 0,003 0,003 0,003 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 3.28 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ 
ɜɵɛɪɨɫɨɜ 

Ʉɨɞ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ ɩɨ 
1316  

(I – ɞɥɹ ɚɬɦ. 
ɜɨɡɞɭɯɚ) 

Ƚɨɞɨɜɚɹ ɦɚɫɫɚ 
ɜɵɛɪɨɫɨɜ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɬ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ 

ɜɵɛɪɨɫɨɜ, ɝ/ɫ 

ɋɪɟɞɧɢɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸ-
ɳɟɝɨ 

ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

ɉɵɥɶ 
ɧɟɨɪɝɚɧɢɱɟɫɤɚɹ 
ɫ ɫɨɞɟɪɠɚɧɢɟɦ 
ɤɪɟɦɧɢɹ ɦɟɧɟɟ 
20, 20 – 70, ɚ 

ɬɚɤɠɟ ɛɨɥɟɟ 70 
ɩɪɨɰɟɧɬɨɜ 

37 69,4 3,6 3,6 3,6 

ɋɟɪɨɜɨɞɨɪɨɞ 40 0,0003–0,02 0,000007 0,07 0,035 

ɋɟɪɵ ɞɢɨɤɫɢɞ 43 0,000006–3977 0,000002 204,3 102,2 

ɋɨɥɶɜɟɧɬ ɧɚɮɬɚ 159 0,02–0,23 0,35 0,53 0,44 

ɋɩɢɪɬ 
ɦɟɬɢɥɨɜɵɣ 

105 0,03– 11,6 0,0009 0,045 0,023 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ 

C12-C19 
58 0,32– 11,6 0,01 24,6 12,3 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ C1-

C5 (ɢɫɤɥɸɱɚɹ 
ɦɟɬɚɧ) 

56 1,25– 336,6 0,02 10,7 5,4 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ C6-

C10 
57 0,2–137,7 0,05 4,4 2,2 

ɍɝɥɟɪɨɞ (ɋɚɠɚ) ɞɨɩ. 195 0,33 0,01 0,01 0,01 

ɍɝɥɟɪɨɞɚ ɨɤɫɢɞ 46 3,2– 847,8 0,007 44 22 

Ɏɬɨɪɢɞɵ 
ɬɜɟɪɞɵɟ 

50 0,00014 0,00005 0,00005 0,00005 

ɏɥɨɪɢɫɬɵɣ 
ɜɨɞɨɪɨɞ 

53 0,00012 0,000008 0,000008 0,000008 

ɏɪɨɦ (Cr 6+) 55 0,0003 0,00014 0,00014 0,00014 

ɗɬɢɥɛɟɧɡɨɥ 
(ɫɬɢɪɨɥ) 74 0,001 0,012 0,012 0,012 

ɗɬɢɥɟɧɝɥɢɤɨɥɶ 
(1,2-ɷɬɚɧɞɢɨɥ) ɞɨɩ. 172 0,000094 0,02 0,02 0,02 

 
Ɍɚɛɥɢɰɚ 3.29 – ɉɨɬɪɟɛɥɟɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɭɫɬɚɧɨɜɤɢ ȺɌ ɫ 
ɨɬɛɟɧɡɢɧɢɜɚɸɳɟɣ ɤɨɥɨɧɧɨɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ 

ɜ ɝɨɞ 

ɉɨɬɪɟɛɥɟɧɢɟ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɤȼɬ*ɱ/ɬ 4,68 86,8 

ɉɨɬɪɟɛɥɟɧɢɟ ɩɚɪɚ Ƚɤɚɥ/ɬ 0,00001 0,39 

ɋɜɟɠɚɹ ɜɨɞɚ ɤɭɛ.ɦ/ɬ 0,005 0,08 

Ɍɟɩɥɨɮɢɤɚɰɢɨɧɧɚɹ ɜɨɞɚ ɬ.ɭ.ɬ./ɬ 0,00004 0,014 

Ɉɛɨɪɨɬɧɚɹ ɜɨɞɚ ɬ.ɭ.ɬ./ɬ 3 10-7 0,00036 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ 
(ɜɫɟɝɨ) ɬ.ɭ.ɬ./ɬ 0,00004 0,028 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ 
(ɠɢɞɤɨɝɨ) ɬ.ɭ.ɬ./ɬ 4 10-7 0,026 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ 
(ɝɚɡɨɜɨɝɨ) ɬ.ɭ.ɬ./ɬ 0,00003 0,019 
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Ɍɚɛɥɢɰɚ 3.30 – Ɏɢɡɢɱɟɫɤɢɟ ɜɨɡɞɟɣɫɬɜɢɹ, ɩɪɨɢɡɜɨɞɢɦɵɟ ɭɫɬɚɧɨɜɤɨɣ ȺɌ ɫ 
ɨɬɛɟɧɡɢɧɢɜɚɸɳɟɣ ɤɨɥɨɧɧɨɣ 

Ɏɚɤɬɨɪ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ɂɫɬɨɱɧɢɤ ɜɨɡɞɟɣɫɬɜɢɹ 
ȿɞɢɧɢɰɵ 

ɢɡɦɟɪɟɧɢɹ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ɍɪɨɜɟɧɶ 
ɜɨɡɞɟɣɫɬɜɢɹ 

Ɇɟɬɨɞ ɫɧɢɠɟɧɢɹ 
ɭɪɨɜɧɹ ɜɨɡɞɟɣɫɬɜɢɹ 

ɞɨ ɧɨɪɦɚɬɢɜɧɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ 

ȼɢɛɪɚɰɢɹ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɞȻ 44,0-101,5 

ɉɪɢɦɟɧɟɧɢɟ 
ɡɜɭɤɨɢɡɨɥɢɪɭɸɳɢɯ 
ɩɨɤɪɵɬɢɣ ɧɚɡɟɦɧɵɯ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ. 

ɍɫɬɪɨɣɫɬɜɨ 
ɜɢɛɪɨɢɡɨɥɢɪɨɜɚɧɧɵɯ 

ɮɭɧɞɚɦɟɧɬɨɜ ɢ 
ɚɦɨɪɬɢɡɚɬɨɪɨɜ ɩɨɞ 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ 
ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ 

ɩɟɪɟɞɚɱɢ ɜɢɛɪɚɰɢɢ 
ɫɬɪɨɢɬɟɥɶɧɵɦ 
ɤɨɧɫɬɪɭɤɰɢɹɦ. 

ȼɢɛɪɚɰɢɹ ɇɚɫɨɫɧɵɟ ɚɝɪɟɝɚɬɵ ɦɦ·ɫ-1 7,1 ɇɟɬ 

ȼɢɛɪɚɰɢɹ 

ɇɚɫɨɫɧɨ-ɤɨɦɩɪɟɫɫɨɪɧɨɟ, 
ɜɟɧɬɢɥɹɰɢɨɧɧɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ,ɚɩɩɚɪɚɬɵ 
ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ, 

ɩɟɱɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, 
ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ, 
ɬɪɚɧɫɩɨɪɬɧɨɟ ɫɪɟɞɫɬɜɨ 

ɞȻ 85 
ɧɟ ɩɪɟɜɵɲɚɟɬ 

ɩɪɟɞɟɥɶɧɨ-
ɞɨɩɭɫɬɢɦɵɣ ɭɪɨɜɟɧɶ 

Ɍɟɩɥɨɜɨɟ 
ɜɨɡɞɟɣɫɬɜɢɟ 

ɉɟɱɢ °C 
ɧɟ ɛɨɥɟɟ 60 

ɧɚ 
ɩɨɜɟɪɯɧɨɫɬɢ 

ɇɟɬ 

Ɍɟɩɥɨɜɨɟ 
ɜɨɡɞɟɣɫɬɜɢɟ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ 

°C 19,3-27,1 ɇɟɬ 

Ɍɟɩɥɨɜɨɟ 
ɜɨɡɞɟɣɫɬɜɢɟ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ 

ȼɬ/ɦ2 125 
ɧɟ ɩɪɟɜɵɲɚɟɬ 

ɩɪɟɞɟɥɶɧɨ-
ɞɨɩɭɫɬɢɦɵɣ ɭɪɨɜɟɧɶ 

ɒɭɦ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɞȻȺ 46-112 

ɉɪɢɦɟɧɟɧɢɟ 
ɡɜɭɤɨɢɡɨɥɢɪɭɸɳɢɯ 
ɩɨɤɪɵɬɢɣ ɧɚɡɟɦɧɵɯ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ. 

ɍɫɬɪɨɣɫɬɜɨ 
ɜɢɛɪɨɢɡɨɥɢɪɨɜɚɧɧɵɯ 

ɮɭɧɞɚɦɟɧɬɨɜ ɢ 
ɚɦɨɪɬɢɡɚɬɨɪɨɜ ɩɨɞ 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ 
ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ 

ɩɟɪɟɞɚɱɢ ɜɢɛɪɚɰɢɢ 
ɫɬɪɨɢɬɟɥɶɧɵɦ 
ɤɨɧɫɬɪɭɤɰɢɹɦ. 

ɒɭɦ 

ɇɚɫɨɫɧɨ-ɤɨɦɩɪɟɫɫɨɪɧɨɟ, 
ɜɟɧɬɢɥɹɰɢɨɧɧɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ,ɚɩɩɚɪɚɬɵ 
ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ, 

ɩɟɱɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, 
ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ 

ɞȻ 51-100 ɇɟɬ 
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Ɍɚɛɥɢɰɚ 3.31 – Ɇɚɬɟɪɢɚɥɶɧɵɟ ɪɟɫɭɪɫɵ ɭɫɬɚɧɨɜɤɢ ȺɌ ɫ ɨɬɛɟɧɡɢɧɢɜɚɸɳɟɣ ɤɨɥɨɧɧɨɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

Ɍɢɩ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 
ɪɟɫɭɪɫɨɜ ɜ 

ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ⱦɟɷɦɭɥɶɝɚɬɨɪɵ 
(Nalco EC2058Ⱥ, 
«Ƚɟɪɤɭɥɟɫ 1017») 

Ɋɟɚɝɟɧɬɵ ɬ 5,9 24,5 

ɇɟɣɬɪɚɥɢɡɚɬɨɪɵ 
(Petromeen 4H607ȿ, 
«Ƚɟɪɤɭɥɟɫ 54505», 

Nalco EC1005Ⱥ) 

Ɋɟɚɝɟɧɬɵ ɬ 0,06 35 

ɂɧɝɢɛɢɬɨɪɵ 
ɤɨɪɪɨɡɢɢ 

(PhilmPLUS 5068ȿ, 
«Ƚɟɪɤɭɥɟɫ 30617», 

Nalco EC1010ȼ) 

Ɋɟɚɝɟɧɬɵ ɬ 0,058 9,5 

Ⱥɞɫɨɪɛɟɧɬ Atlas 
Copco Ⱦɟɫɢɤɚɧɬ 

Ɇɚɬɟɪɢɚɥɵ ɬ 0,34 0,57 

Ƚɢɞɪɨɤɫɢɞ ɧɚɬɪɢɹ  Ɋɟɚɝɟɧɬɵ ɬ 0,18 228,6 

ɋɨɞɚ ɤɚɥɶɰɢɧɢɪɨɜ. Ɋɟɚɝɟɧɬɵ ɬ 0,6 1 

ɂɧɝɢɛɢɬɨɪ Ɋɟɚɝɟɧɬɵ ɬ 1,28 14 

ɇɟɣɬɪɚɥɢɡɚɬɨɪ Ɋɟɚɝɟɧɬɵ ɬ 0,44 16 

Ⱦɟɷɦɭɥɶɝɚɬɨɪ Ɋɟɚɝɟɧɬɵ ɬ 1,6 17 

ɆɌȻɗ Ɇɚɬɟɪɢɚɥɵ ɬ 145310 145310 

Ɍɨɩɥɢɜɧɵɣ ɝɚɡ Ɇɚɬɟɪɢɚɥɵ Ɇ3/ɬ 29 29 

ɐɟɬɚɧɨɩɨɜɵɲɚɸɳɚɹ 
ɩɪɢɫɚɞɤɚ 

Ɋɟɚɝɟɧɬɵ ɬ 8,4 526 

ɋɦɚɡɵɜɚɸɳɚɹ 
ɩɪɢɫɚɞɤɚ 

Ɋɟɚɝɟɧɬɵ ɬ 228 228 

Ⱦɢɩɪɟɫɫɨɪɧɚɹ 
ɩɪɢɫɚɞɤɚ 

Ɋɟɚɝɟɧɬɵ ɬ 245 245 

Ⱦɢɫɩɟɪɝɢɪɭɸɳɚɹ 
ɩɪɢɫɚɞɤɚ 

Ɋɟɚɝɟɧɬɵ ɬ 176 176 

ɍɝɨɥɶ ɚɤɬɢɜɧɵɣ Ɇɚɬɟɪɢɚɥɵ ɤɝ 6500 6500 

Ʉɚɬɚɥɢɡɚɬɨɪ ɂɜɤɚɡ Ɋɟɚɝɟɧɬɵ ɤɝ 25 25 

ɋɢɥɢɤɚɝɟɥɶ 
ɬɟɯɧɢɱɟɫɤɢɣ 

Ɇɚɬɟɪɢɚɥɵ ɤɝ 12000 12000 

ɉɪɨɬɢɜɨɢɡɧɨɫɧɚɹ 
ɩɪɢɫɚɞɤɚ Ȼɚɣɤɚɬ 

Ɇɚɬɟɪɢɚɥɵ ɬ 7 7 

Ɇɚɫɥɨ 
ɢɧɞɭɫɬɪɢɚɥɶɧɨɟ 

Ɇɚɬɟɪɢɚɥɵ ɬ 0,021 3,52 
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Ɍɚɛɥɢɰɚ 3.32 – Ɉɬɯɨɞɵ ɭɫɬɚɧɨɜɤɢ ȺɌ ɫ ɨɬɛɟɧɡɢɧɢɜɚɸɳɟɣ ɤɨɥɨɧɧɨɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɬɯɨɞɚ 

ɂɫɬɨɱɧɢɤ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɨɜ 

Ʉɨɞ ɨɬɯɨɞɚ ɩɨ 
ɎɄɄɈ 

Ʉɥɚɫɫ 
ɨɩɚɫɧɨɫɬ
ɢ ɨɬɯɨɞɚ 
ɞɥɹ Ɉɋ 

Ɇɚɫɫɚ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɚ ɜ 
ɪɟɮɟɪɟɧɬɧɨ

ɦ ɝɨɞɭ, ɬ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɫɩɨɫɨɛɚ 

ɭɬɢɥɢɡɚɰɢɢ 
(ɜɬɨɪɢɱɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ) 
ɢɥɢ 

ɨɛɟɡɜɪɟɠɢɜɚɧɢ
ɹ ɨɬɯɨɞɚ 

Ɉɬɯɨɞɵ 
ɦɢɧɟɪɚɥɶɧɵɯ 

ɦɚɫɟɥ 
ɢɧɞɭɫɬɪɢɚɥɶɧɵɯ 

ɍɫɬɚɧɨɜɤɚ 
ɗɅɈɍ ȺɌ, 
ɧɚɫɨɫɧɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 

40612001313 3 0,0035-1,95 

ȼɬɨɪɢɱɧɨɟ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ, 

ɩɟɪɟɞɚɱɚ ɧɚ 
ɭɬɢɥɢɡɚɰɢɸ 

ɞɪɭɝɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ 

ɒɥɚɦ ɨɱɢɫɬɤɢ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢ 

ɟɦɤɨɫɬɟɣ ɨɬ 
ɧɟɮɬɢ 

Ɉɱɢɫɬɤɚ 
ɟɦɤɨɫɬɟɣ ɩɪɢ 

ɩɩɪ 

546015010403
6 

3 5,4 

ɉɟɪɟɞɚɱɚ ɧɚ 
ɭɬɢɥɢɡɚɰɢɸ 

ɞɪɭɝɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ 

ɉɟɫɨɤ, 
ɡɚɝɪɹɡɧɟɧɧɵɣ 
ɧɟɮɬɶɸ ɢɥɢ 

ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ 
(ɫɨɞɟɪɠɚɧɢɟ 
ɧɟɮɬɢ ɢɥɢ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 
ɦɟɧɟɟ 15 %) 

Ʌɢɤɜɢɞɚɰɢɹ 
ɩɪɨɥɢɜɨɜ 

91920102394 4 8,24-9,49 

ɉɟɪɟɞɚɱɚ ɧɚ 
ɭɬɢɥɢɡɚɰɢɸ 

ɞɪɭɝɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ 

ɨɫɚɞɨɤ 
ɦɟɯɚɧɢɱɟɫɤɨɣ 

ɨɱɢɫɬɤɢ 
ɧɟɮɬɟɫɨɞɟɪɠɚɳɢ

ɯ ɫɬɨɱɧɵɯ ɜɨɞ, 
ɫɨɞɟɪɠɚɳɢɣ 

ɧɟɮɬɟɩɪɨɞɭɤɬɵ ɜ 
ɤɨɥɢɱɟɫɬɜɟ 15 % ɢ 

ɛɨɥɟɟ 

Ɂɚɱɢɫɬɤɚ ɗȾȽ 72310201393 3 20 ɉɟɪɟɪɚɛɨɬɤɚ 

Ɇɚɫɥɨ 
ɢɧɞɭɫɬɪɢɚɥɶɧɨɟ 
ɨɬɪɚɛɨɬɚɧɧɨɟ 

ɍɫɬɚɧɨɜɤɚ ȺɌ 
541002050203

3 
3 0,28-3,36 

ȼɬɨɪɢɱɧɨɟ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

Ɋɚɫɬɜɨɪ 
ɨɬɪɚɛɨɬɚɧɧɨɣ 

ɳɟɥɨɱɢ 

Ȼɥɨɤ 
ɡɚɳɟɥɚɱɢɜɚɧɢ

ɹ 

524002010201
4 

4 83-264 

ɉɟɪɟɞɚɱɚ ɧɚ 
ɭɬɢɥɢɡɚɰɢɸ 

ɞɪɭɝɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ 

 
Ɍɚɛɥɢɰɚ 3.33 – ɋɬɨɱɧɵɟ ɜɨɞɵ ɭɫɬɚɧɨɜɤɢ ȺɌ ɫ ɨɬɛɟɧɡɢɧɢɜɚɸɳɟɣ ɤɨɥɨɧɧɨɣ 

ɇɚɢɦɟɧɨɜ
ɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸ
ɳɟɝɨ 
ɜɟɳɟɫɬɜɚ 
ɫɛɪɨɫɨɜ 

Ʉɨɞ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ ɩɨ 
1316 (II – ɞɥɹ 
ɜɨɞɧɵɯ 
ɨɛɴɟɤɬɨɜ)/ɩɨɪɹ
ɞɤɨɜɵɣ ɧɨɦɟɪ 

ɇɚɥɢɱɢ
ɟ 
ɜɟɳɟɫɬ
ɜɚ 
ɫɛɪɨɫɨɜ 
ɜ 
ɪɚɡɪɟɲ
ɟɧɢɢ 

Ƚɨɞɨɜɚɹ 
ɦɚɫɫɚ 
ɫɛɪɨɫɚ 
ɡɚɝɪɹɡɧɹɸ
ɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, 
ɬ 

Ɇɢɧɢɦɚɥɶ
ɧɚɹ 
ɤɨɧɰɟɧɬɪɚ
ɰɢɹ 
ɡɚɝɪɹɡɧɹɸ
ɳɟɝɨ 
ɜɟɳɟɫɬɜɚ 
ɫɛɪɨɫɨɜ, 
ɦɝ/ɥ 

Ɇɚɤɫɢɦɚɥɶ
ɧɚɹ 
ɤɨɧɰɟɧɬɪɚ
ɰɢɹ 
ɡɚɝɪɹɡɧɹɸ
ɳɟɝɨ 
ɜɟɳɟɫɬɜɚ 
ɫɛɪɨɫɨɜ, 
ɦɝ/ɥ 

ɋɪɟɞɧɹɹ 
ɤɨɧɰɟɧɬɪɚ
ɰɢɹ 
ɡɚɝɪɹɡɧɹɸ
ɳɟɝɨ 
ɜɟɳɟɫɬɜɚ 
ɫɛɪɨɫɨɜ, 
ɦɝ/ɥ 

pH ɞɨɩ. 170 Ⱦɚ ɧɟɬ ɞɚɧɧɵɯ 4,4 11,1 7,8 
ȻɉɄ ɩɨɥɧ. 165 Ⱦɚ 1,413 8 8 8 

ȼɡɜɟɲɟɧɧɵ
ɟ ɜɟɳɟɫɬɜɚ 

166 Ⱦɚ 52,986 300 300 300 

ɇɟɮɬɟɩɪɨɞ
ɭɤɬɵ 

(ɧɟɮɬɶ) 
74 Ⱦɚ 1,956-56,7 20 800 410 

ɏɉɄ 168 Ⱦɚ 
1311,2-
1484,9 

0,95 1479,7 740,3 
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3.4 ɍɫɬɚɧɨɜɤɚ ɜɚɤɭɭɦɧɨɣ ɩɟɪɟɝɨɧɤɢ ɧɟɮɬɹɧɨɝɨ ɫɵɪɶɹ (ɧɟɮɬɢ, ɝɚɡɨɜɨɝɨ 
ɤɨɧɞɟɧɫɚɬɚ, ɢɯ ɫɦɟɫɟɣ) 

 

3.4.1 ɍɫɬɚɧɨɜɤɚ ɜɚɤɭɭɦɧɨɣ ɩɟɪɟɝɨɧɤɢ ɫ ɫɢɫɬɟɦɨɣ ɫɨɡɞɚɧɢɹ ɜɚɤɭɭɦɚ ɡɚ ɫɱɟɬ 
ɩɚɪɨɜɵɯ ɷɠɟɤɬɨɪɨɜ (ȼɌ ɫ ɉɗ) 
 
Ⱦɚɧɧɵɟ ɩɨ ɜɵɛɪɨɫɚɦ, ɮɢɡɢɱɟɫɤɨɦɭ ɜɨɡɞɟɣɫɬɜɢɸ, ɤɨɥɢɱɟɫɬɜɭ ɫɬɨɱɧɵɯ ɜɨɞ, ɨɬɯɨɞɨɜ ɢ 
ɩɨɬɪɟɛɥɟɧɢɸ ɷɧɟɪɝɢɢ ɞɥɹ ɭɫɬɚɧɨɜɨɤ ɜɚɤɭɭɦɧɨɣ ɩɟɪɟɝɨɧɤɢ ɫ ɫɢɫɬɟɦɨɣ ɫɨɡɞɚɧɢɹ ɜɚɤɭɭɦɚ 
ɡɚ ɫɱɟɬ ɩɚɪɨɜɵɯ ɷɠɟɤɬɨɪɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 3.34 – 3.39. 
 
Ɍɚɛɥɢɰɚ 3.34 – ȼɵɛɪɨɫɵ ɭɫɬɚɧɨɜɤɢ ȼɌ ɫ ɉɗ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ 
ɜɵɛɪɨɫɨɜ 

Ʉɨɞ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ ɩɨ 
1316 (I – ɞɥɹ 

ɚɬɦ. ɜɨɡɞɭɯɚ) 

Ƚɨɞɨɜɚɹ 
ɦɚɫɫɚ 

ɜɵɛɪɨɫɨɜ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ  
ɜɟɳɟɫɬɜɚ, ɬ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ  
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ  
ɜɟɳɟɫɬɜɚ 

ɜɵɛɪɨɫɨɜ, ɝ/ɫ 

ɋɪɟɞɧɢɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ  
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ⱥɡɨɬɚ ɞɢɨɤɫɢɞ 1 73,2–77,7 2,3 2,5 2,4 

Ⱥɡɨɬɚ ɨɤɫɢɞ 2 11,9– 12,6 0,38 0,4 0,39 

Ȼɟɧɡɚɩɢɪɟɧ 7 0,00007 0,000002 0,000002 0,000002 

Ɇɟɬɚɧ 33 8,5– 29,4 0,3 0,9 0,6 

ɉɵɥɶ 
ɧɟɨɪɝɚɧɢɱɟɫɤɚɹ 
ɫ ɫɨɞɟɪɠɚɧɢɟɦ 
ɤɪɟɦɧɢɹ ɦɟɧɟɟ 
20, 20 – 70, ɚ 

ɬɚɤɠɟ ɛɨɥɟɟ 70 
ɩɪɨɰɟɧɬɨɜ 

37 0,8 0,02 0,02 0,02 

ɋɟɪɨɜɨɞɨɪɨɞ 40 0,7 0,02 0,02 0,02 

ɋɟɪɵ ɞɢɨɤɫɢɞ 43 1067,5 33,8 33,8 33,8 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ 

C12-C19 
58 1,95 0,06 0,06 0,06 

ɍɝɥɟɪɨɞɚ ɨɤɫɢɞ 46 26,35– 41,2 0,8 1,3 1,05 
 
Ɍɚɛɥɢɰɚ 3.35 – ɉɨɬɪɟɛɥɟɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɭɫɬɚɧɨɜɤɢ ȼɌ ɫ ɉɗ  

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

ɉɨɬɪɟɛɥɟɧɢɟ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɤȼɬ*ɱ/ɬ 5,98 7,24 

ɉɨɬɪɟɛɥɟɧɢɟ ɩɚɪɚ Ƚɤɚɥ/ɬ 0,0029 0,0036 

ɋɜɟɠɚɹ ɜɨɞɚ ɤɭɛ.ɦ/ɬ 0,11 0,13 

Ɉɛɨɪɨɬɧɚɹ ɜɨɞɚ ɬ.ɭ.ɬ./ɬ 1,4 10-6 1,5 10-6 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ 
(ɜɫɟɝɨ) ɬ.ɭ.ɬ./ɬ 0,016 0,019 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ 
(ɠɢɞɤɨɝɨ) ɬ.ɭ.ɬ./ɬ 0,004 0,005 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ 
(ɝɚɡɨɜɨɝɨ) ɬ.ɭ.ɬ./ɬ 0,011 0,014 
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Ɍɚɛɥɢɰɚ 3.36 – Ɏɢɡɢɱɟɫɤɢɟ ɜɨɡɞɟɣɫɬɜɢɹ, ɩɪɨɢɡɜɨɞɢɦɵɟ ɭɫɬɚɧɨɜɤɨɣ ȼɌ ɫ ɉɗ  

Ɏɚɤɬɨɪ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ɂɫɬɨɱɧɢɤ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɜɨɡɞɟɣɫɬɜɢɹ 

ɍɪɨɜɟɧɶ 
ɜɨɡɞɟɣɫɬɜɢɹ 

Ɇɟɬɨɞ ɫɧɢɠɟɧɢɹ 
ɭɪɨɜɧɹ 

ɜɨɡɞɟɣɫɬɜɢɹ ɞɨ 
ɧɨɪɦɚɬɢɜɧɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ 

ɒɭɦ 
ɇɚɫɨɫɧɵɟ 
ɚɝɪɟɝɚɬɵ 

ɞȻȺ 80 ɇɟɬ 

ɒɭɦ 
Ʉɨɦɩɪɟɫɫɨɪɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ 

ɞȻȺ 88 ɇɟɬ 

ȼɢɛɪɚɰɢɹ 
ɇɚɫɨɫɧɵɟ 
ɚɝɪɟɝɚɬɵ 

ɦɦ·ɫ-1 7,1 ɇɟɬ 

Ɍɟɩɥɨɜɨɟ 
ɜɨɡɞɟɣɫɬɜɢɟ 

ɉɟɱɢ °C 
ɧɟ ɛɨɥɟɟ 60 

ɧɚ 
ɩɨɜɟɪɯɧɨɫɬɢ 

ɇɟɬ 

 
Ɍɚɛɥɢɰɚ 3.37 – Ɇɚɬɟɪɢɚɥɶɧɵɟ ɪɟɫɭɪɫɵ ɭɫɬɚɧɨɜɤɢ ȼɌ ɫ ɉɗ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

Ɍɢɩ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

ɇɟɣɬɪɚɥɢɡɚɬɨɪɵ 
(Petromeen 4H607ȿ, 
«Ƚɟɪɤɭɥɟɫ 54505», 

Nalco EC1005Ⱥ) 

Ɋɟɚɝɟɧɬɵ ɬ 0,4 0,4 

ɂɧɝɢɛɢɬɨɪɵ ɤɨɪɪɨɡɢɢ 
(PhilmPLUS 5068ȿ, 
«Ƚɟɪɤɭɥɟɫ 30617», 

Nalco EC1010ȼ) 

Ɋɟɚɝɟɧɬɵ ɬ 0,4 0,4 

Ⱥɦɦɢɚɤ ɜɨɞɧɵɣ 
ɬɟɯɧɢɱɟɫɤɢɣ ȽɈɋɌ 9-

92 ɦɚɪɤɚ Ⱥ 
Ɋɟɚɝɟɧɬɵ ɬ 0,7 0,7 

Depositrol BL 5400 Ɋɟɚɝɟɧɬɵ ɤɝ/ɦɟɫ 241 241 

Ȼɢɨɞɢɫɩɟɪɝɚɬɨɪ 
Spectrus BD 1500 

Ɋɟɚɝɟɧɬɵ ɤɝ/ɦɟɫ 21 21 

Depositrol BL 5314 Ɋɟɚɝɟɧɬɵ ɤɝ/ɦɟɫ 33 57 

Ȼɢɨɰɢɞ Spectrus 
OX909 

Ɋɟɚɝɟɧɬɵ ɤɝ/ɦɟɫ 364 364 

Spectrus NX1100 Ɋɟɚɝɟɧɬɵ ɤɝ/ɦɟɫ 28 28 

ɂɧɝɢɛɢɬɨɪ ɨɬɥɨɠɟɧɢɣ 
ɢ ɤɨɪɪɨɡɢɢ Ecotech 

ING1010 
Ɋɟɚɝɟɧɬɵ ɤɝ/ɦɟɫ 241 241 

Ȼɢɨɰɢɞ  Ɋɟɚɝɟɧɬɵ ɤɝ/ɦɟɫ 41 333 

ɂɧɝɢɛɢɬɨɪ ɨɬɥɨɠɟɧɢɣ 
ɢ ɲɥɚɦɚ Depositrol BL 

6501 
Ɋɟɚɝɟɧɬɵ ɤɝ/ɦɟɫ 388 388 

ɬɪɢɧɚɬɪɢɣɮɨɫɮɚɬ Ɋɟɚɝɟɧɬɵ ɬ/ɝɨɞ 0,035 0,035 

ɪɚɫɬɜɨɪ 
ɩɪɨɦɵɜɨɱɧɵɣ 
Roclean L404 

Ɋɟɚɝɟɧɬɵ ɤɝ/ɦɟɫ 120 120 

ɪɚɫɬɜɨɪ 
ɩɪɨɦɵɜɨɱɧɵɣ 
Roclean P111 

Ɋɟɚɝɟɧɬɵ ɤɝ/ɦɟɫ 240 240 

ɪɚɫɬɜɨɪ 
ɩɪɨɦɵɜɨɱɧɵɣ Rocide 

DB5 
Ɋɟɚɝɟɧɬɵ ɤɝ/ɦɟɫ 120 120 
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Ɍɚɛɥɢɰɚ 3.38 – Ɉɬɯɨɞɵ ɭɫɬɚɧɨɜɤɢ ȼɌ ɫ ɉɗ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɬɯɨɞɚ 

ɂɫɬɨɱɧɢɤ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɨɜ 

Ʉɨɞ ɨɬɯɨɞɚ 
ɩɨ ɎɄɄɈ 

Ʉɥɚɫɫ 
ɨɩɚɫɧɨɫɬɢ 

ɨɬɯɨɞɚ 
ɞɥɹ Ɉɋ 

Ɇɚɫɫɚ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɚ ɜ 
ɪɟɮɟɪɟɧɬɧɨɦ 

ɝɨɞɭ, ɬ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɫɩɨɫɨɛɚ 

ɭɬɢɥɢɡɚɰɢɢ 
(ɜɬɨɪɢɱɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ) 
ɢɥɢ 

ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ 
ɨɬɯɨɞɚ 

Ɉɬɯɨɞɵ 
ɦɢɧɟɪɚɥɶɧɵɯ 

ɦɚɫɟɥ 
ɢɧɞɭɫɬɪɢɚɥɶɧɵɯ 

ɇɚɫɨɫɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ 

40613001313 3 0,008 
ȼɬɨɪɢɱɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

 
Ɍɚɛɥɢɰɚ 3.39 – ɋɬɨɱɧɵɟ ɜɨɞɵ ɭɫɬɚɧɨɜɤɢ ȼɌ ɫ ɉɗ  

ɇɚɢɦɟɧɨɜ
ɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸ
ɳɟɝɨ 
ɜɟɳɟɫɬɜɚ 
ɫɛɪɨɫɨɜ 

Ʉɨɞ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ ɩɨ 
1316 (II – ɞɥɹ 
ɜɨɞɧɵɯ 
ɨɛɴɟɤɬɨɜ)/ɩɨɪɹ
ɞɤɨɜɵɣ ɧɨɦɟɪ 

ɇɚɥɢɱɢ
ɟ 
ɜɟɳɟɫɬ
ɜɚ 
ɫɛɪɨɫɨɜ 
ɜ 
ɪɚɡɪɟɲ
ɟɧɢɢ 

Ƚɨɞɨɜɚɹ 
ɦɚɫɫɚ 
ɫɛɪɨɫɚ 
ɡɚɝɪɹɡɧɹɸ
ɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, 
ɬ 

Ɇɢɧɢɦɚɥɶ
ɧɚɹ 
ɤɨɧɰɟɧɬɪɚ
ɰɢɹ 
ɡɚɝɪɹɡɧɹɸ
ɳɟɝɨ 
ɜɟɳɟɫɬɜɚ 
ɫɛɪɨɫɨɜ, 
ɦɝ/ɥ 

Ɇɚɤɫɢɦɚɥɶ
ɧɚɹ 
ɤɨɧɰɟɧɬɪɚ
ɰɢɹ 
ɡɚɝɪɹɡɧɹɸ
ɳɟɝɨ 
ɜɟɳɟɫɬɜɚ 
ɫɛɪɨɫɨɜ, 
ɦɝ/ɥ 

ɋɪɟɞɧɹɹ 
ɤɨɧɰɟɧɬɪɚ
ɰɢɹ 
ɡɚɝɪɹɡɧɹɸ
ɳɟɝɨ 
ɜɟɳɟɫɬɜɚ 
ɫɛɪɨɫɨɜ, 
ɦɝ/ɥ 

ɇɟɮɬɟɩɪɨɞ
ɭɤɬɵ 

(ɧɟɮɬɶ) 
74 - - 45 62,2 52,2 

ɋɭɥɶɮɢɞɵ 99 - - 0,08 0,2 0,14 

 

3.4.2 ɍɫɬɚɧɨɜɤɚ ɜɚɤɭɭɦɧɨɣ ɩɟɪɟɝɨɧɤɢ ɫ ɫɢɫɬɟɦɨɣ ɫɨɡɞɚɧɢɹ ɜɚɤɭɭɦɚ ɡɚ ɫɱɟɬ 
ɝɢɞɪɨɰɢɪɤɭɥɹɰɢɨɧɧɵɯ ɚɝɪɟɝɚɬɨɜ (ȼɌ ɫ Ƚɐ) 

 

Ⱦɚɧɧɵɟ ɩɨ ɜɵɛɪɨɫɚɦ, ɮɢɡɢɱɟɫɤɨɦɭ ɜɨɡɞɟɣɫɬɜɢɸ, ɤɨɥɢɱɟɫɬɜɭ ɫɬɨɱɧɵɯ ɜɨɞ, 
ɨɬɯɨɞɨɜ ɢ ɩɨɬɪɟɛɥɟɧɢɸ ɷɧɟɪɝɢɢ ɞɥɹ ɭɫɬɚɧɨɜɨɤ ɜɚɤɭɭɦɧɨɣ ɩɟɪɟɝɨɧɤɢ ɫ ɫɢɫɬɟɦɨɣ 
ɫɨɡɞɚɧɢɹ ɜɚɤɭɭɦɚ ɡɚ ɫɱɟɬ ɝɢɞɪɨɰɢɪɤɭɥɹɰɢɨɧɧɵɯ ɚɝɪɟɝɚɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 
3.40 – 3.45. 

 
Ɍɚɛɥɢɰɚ 3.40 – ȼɵɛɪɨɫɵ ɭɫɬɚɧɨɜɤɢ ȼɌ ɫ Ƚɐ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ 
ɜɵɛɪɨɫɨɜ 

Ʉɨɞ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ  
ɜɟɳɟɫɬɜɚ ɩɨ 
1316 (I – ɞɥɹ 

ɚɬɦ. ɜɨɡɞɭɯɚ) 

Ƚɨɞɨɜɚɹ 
ɦɚɫɫɚ 

ɜɵɛɪɨɫɨɜ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɬ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ 

ɜɵɛɪɨɫɨɜ, ɝ/ɫ 

ɋɪɟɞɧɢɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ⱥɡɨɬɚ ɞɢɨɤɫɢɞ 1 0,66–57,2 0,52 2,2 1,36 
Ⱥɡɨɬɚ ɨɤɫɢɞ 2 0,8–12,6 0,008 0,4 0,2 

Ⱥɦɦɢɚɤ 4 0,37 0,0042 0,012 0,029 

Ȼɟɧɡɚɩɢɪɟɧ 7 
1,9 10-9– 
1,2 10-5 

0,00000000001 0,000005 0,0000025 

Ȼɟɧɡɨɥ 67 0,02 0,0006 0,0006 0,0006 
ȼɚɧɚɞɢɹ ɩɹɬɢ 

ɨɤɫɢɞ 
9 0,03 0,0009 0,0009 0,0009 

Ⱦɢɦɟɬɢɥɛɟɧɡɨɥ 
(ɤɫɢɥɨɥ) (ɫɦɟɫɶ 
ɦɟɬɚ-, ɨɪɬɨ– ɢ 
ɩɚɪɚɢɡɨɦɟɪɨɜ) 

68 0,006 0,0002 0,0002 0,0002 

Ɇɟɬɚɧ 33 0,01– 4,02 0,0003 0,154 0,077 
Ɇɟɬɢɥɛɟɧɡɨɥ 

(ɬɨɥɭɨɥ) 70 0,013 0,0004 0,0004 0,0004 

ɋɟɪɨɜɨɞɨɪɨɞ 40 0,006– 7,1 0,00002 0,09 0,045 
ɋɟɪɵ ɞɢɨɤɫɢɞ 43 11,1– 701,4 1,1 27 14 

ɋɩɢɪɬ 
ɢɡɨɩɪɨɩɢɥɨɜɵɣ 

104 1,4 0,05 0,05 0,05 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 3.40 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ 
ɜɵɛɪɨɫɨɜ 

Ʉɨɞ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ  
ɜɟɳɟɫɬɜɚ ɩɨ 
1316 (I – ɞɥɹ 

ɚɬɦ. ɜɨɡɞɭɯɚ) 

Ƚɨɞɨɜɚɹ 
ɦɚɫɫɚ 

ɜɵɛɪɨɫɨɜ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɬ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ 

ɜɵɛɪɨɫɨɜ, ɝ/ɫ 

ɋɪɟɞɧɢɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ 

C12-C19 
58 2,1– 54 0,05 1,8 0,93 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ 

C1-C5 
(ɢɫɤɥɸɱɚɹ 

ɦɟɬɚɧ) 

56 0,45–120,8 0,014 4 2 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ 

C6-C10 
57 1,5–28,1 0,05 0,06 0,055 

ɍɝɥɟɪɨɞɚ ɨɤɫɢɞ 46 6,7– 40,2 0,03 1,55 0,79 
 
Ɍɚɛɥɢɰɚ 3.41 – ɉɨɬɪɟɛɥɟɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɭɫɬɚɧɨɜɤɢ ȼɌ ɫ Ƚɐ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ 

ɜ ɝɨɞ 

ɉɨɬɪɟɛɥɟɧɢɟ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɤȼɬ*ɱ/ɬ 5,5 16 

ɉɨɬɪɟɛɥɟɧɢɟ ɩɚɪɚ Ƚɤɚɥ 0,01 0,047 

ɋɜɟɠɚɹ ɜɨɞɚ ɤɭɛ.ɦ/ɬ 0,039 80,03 

Ɉɯɥɚɠɞɚɸɳɚɹ ɜɨɞɚ ɤɭɛ.ɦ/ɬ 3,5 3,5 

Ɍɟɩɥɨɮɢɤɚɰɢɨɧɧɚɹ ɜɨɞɚ ɬ.ɭ.ɬ./ɬ 0,00011 0,00013 

Ɉɛɨɪɨɬɧɚɹ ɜɨɞɚ ɬ.ɭ.ɬ./ɬ 0,0021 0,0075 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ 
(ɜɫɟɝɨ) ɬ.ɭ.ɬ./ɬ 0,009 0,05 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ 
(ɠɢɞɤɨɝɨ) ɬ.ɭ.ɬ./ɬ 0,0005 0,002 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ 
(ɝɚɡɨɜɨɝɨ) ɬ.ɭ.ɬ./ɬ 0,009 0,04 

 
Ɍɚɛɥɢɰɚ 3.42 – Ɏɢɡɢɱɟɫɤɢɟ ɜɨɡɞɟɣɫɬɜɢɹ, ɩɪɨɢɡɜɨɞɢɦɵɟ ɭɫɬɚɧɨɜɤɨɣ ȼɌ ɫ Ƚɐ 

Ɏɚɤɬɨɪ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ɂɫɬɨɱɧɢɤ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɜɨɡɞɟɣɫɬɜɢɹ 

ɍɪɨɜɟɧɶ 
ɜɨɡɞɟɣɫɬɜɢɹ 

Ɇɟɬɨɞ ɫɧɢɠɟɧɢɹ 
ɭɪɨɜɧɹ ɜɨɡɞɟɣɫɬɜɢɹ 

ɞɨ ɧɨɪɦɚɬɢɜɧɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ 

ȼɢɛɪɚɰɢɹ ɧɚɫɨɫɧɵɟ ɞȻ 99-107 ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɧɨɪɦɟ 

ȼɢɛɪɚɰɢɹ 
Ȼɥɨɤ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɩɟɱɟɣ 

ɞȻ 99 ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɧɨɪɦɟ 

ȼɢɛɪɚɰɢɹ 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɞȻ 100 ɇɟɬ 

ɒɭɦ 
Ȼɥɨɤ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɩɟɱɟɣ 

ɞȻȺ 94 
ɇɟɬ 

ɒɭɦ ɧɚɫɨɫɧɵɟ ɞȻȺ 86-91 ɇɟɬ 

ɒɭɦ 
Ȼɥɨɤ 

ɬɟɩɥɨɨɛɦɟɧɧɢɤɨɜ 
ɞȻȺ 74 ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɧɨɪɦɟ 

ɒɭɦ ɛɥɨɤ ɤɨɥɨɧɧ ɞȻȺ 82 ɇɟɬ 

ɒɭɦ 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɞȻȺ 80 

ɇɟɬ 
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Ɍɚɛɥɢɰɚ 3.43 – Ɇɚɬɟɪɢɚɥɶɧɵɟ ɪɟɫɭɪɫɵ ɭɫɬɚɧɨɜɤɢ ȼɌ ɫ Ƚɐ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

Ɍɢɩ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 
ɪɟɫɭɪɫɨɜ ɜ 

ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ⱦɟɷɦɭɥɶɝɚɬɨɪ Ɋɟɚɝɟɧɬɵ ɤɝ ɇɟɬ ɞɚɧɧɵɯ 8000 

ɇɟɣɬɪɚɥɢɡɚɬɨɪ Ɋɟɚɝɟɧɬɵ ɤɝ 31000 36000 

ɋɟɤɰɢɹ ɏȼ-201 ɤ 
ɚɩɩɚɪɚɬɭ 2ȺȼȽ-9-ɀ-
1,6-Ȼ1/6-6-4 ɍ1 (ɲɬ) 

Ɇɚɬɟɪɢɚɥɵ ɲɬ 2 2 

ɂɧɝɢɛɢɬɨɪ ɤɨɪɪɨɡɢɢ 
Dodigen 481 

Ɋɟɚɝɟɧɬɵ ɬ 0,04 0,045 

Ⱦɢɫɬɢɥɥɹɬ ɦɚɪɤɢ Ⱥ 3 
ɩɨɝɨɧ 

Ɇɚɬɟɪɢɚɥɵ ɬɧ 35426 77296 

Ⱦɢɫɬɢɥɥɹɬ ɦɚɪɤɢ Ȼ 3 
ɩɨɝɨɧ (ɮɪ.370-500ɨɋ) Ɇɚɬɟɪɢɚɥɵ ɬɧ 200749 438011 

Ⱦɢɫɬɢɥɥɹɬ ɦɚɪɤɢ Ⱥ 2 
ɩɨɝɨɧ 

Ɇɚɬɟɪɢɚɥɵ ɬɧ 102343 223300 

Ⱦɢɫɬɢɥɥɹɬ ɦɚɪɤɢ Ȼ 2 
ɩɨɝɨɧ (ɮɪ.350-420ɨɋ) Ɇɚɬɟɪɢɚɥɵ ɬɧ 55108 120238 

Ⱥɡɨɬ Ɇɚɬɟɪɢɚɥɵ ɦ3 4330 48095 

 
Ɍɚɛɥɢɰɚ 3.44 – Ɉɬɯɨɞɵ ɭɫɬɚɧɨɜɤɢ ȼɌ ɫ Ƚɐ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɬɯɨɞɚ 

ɂɫɬɨɱɧɢɤ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɨɜ 

Ʉɨɞ ɨɬɯɨɞɚ 
ɩɨ ɎɄɄɈ 

Ʉɥɚɫɫ 
ɨɩɚɫɧɨɫɬɢ 

ɨɬɯɨɞɚ 
ɞɥɹ Ɉɋ 

Ɇɚɫɫɚ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɚ ɜ 
ɪɟɮɟɪɟɧɬɧɨɦ 

ɝɨɞɭ, ɬ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɫɩɨɫɨɛɚ 

ɭɬɢɥɢɡɚɰɢɢ 
(ɜɬɨɪɢɱɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ) 
ɢɥɢ 

ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ 
ɨɬɯɨɞɚ 

ɋɦɚɡɨɱɧɨ-
ɨɯɥɚɠɞɚɸɳɢɟ 

ɦɚɫɥɚ 
ɨɬɪɚɛɨɬɚɧɧɵɟ ɩɪɢ 
ɦɟɬɚɥɥɨɨɛɪɚɛɨɬɤɟ 

ɋɦɚɡɤɚ ɦɭɮɬ ɦɟɠɞɭ 
ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹɦɢ 

ɢ ɧɚɫɨɫɨɦ 
36121101313 3 0,05 ɉɟɪɟɪɚɛɨɬɤɚ 

Ɉɬɯɨɞɵ 
ɦɢɧɟɪɚɥɶɧɵɯ 

ɦɚɫɟɥ 
ɢɧɞɭɫɬɪɢɚɥɶɧɵɯ 

Ɂɚɦɟɧɚ ɦɚɫɥɚ ɜ 
ɨɛɨɪɭɞɨɜɚɧɢɢ 

40613001313 3 0,05-2,45 ɉɟɪɟɪɚɛɨɬɤɚ 

ɒɥɚɦ ɨɱɢɫɬɤɢ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢ 

ɟɦɤɨɫɬɟɣ ɨɬ 
ɧɟɮɬɢ ɢ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 

ȿɦɤɨɫɬɢ, ɚɩɩɚɪɚɬɵ, 
ɪɟɡɟɪɜɭɚɪɵ 

91120002393 3 0,12-29,3 

ɉɟɪɟɞɚɱɚ ɧɚ 
ɭɬɢɥɢɡɚɰɢɸ 

ɞɪɭɝɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ 

ɉɟɫɨɤ, 
ɡɚɝɪɹɡɧɟɧɧɵɣ 
ɧɟɮɬɶɸ ɢɥɢ 

ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ 
(ɫɨɞɟɪɠɚɧɢɟ 
ɧɟɮɬɢ ɢɥɢ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 
15% ɢ ɛɨɥɟɟ) 

Ɍɟɪɪɢɬɨɪɢɹ 
ɭɫɬɚɧɨɜɨɤ 

91920101393 3 0,12-0,69 

ɉɟɪɟɞɚɱɚ ɧɚ 
ɭɬɢɥɢɡɚɰɢɸ 

ɞɪɭɝɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ 
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Ɍɚɛɥɢɰɚ 3.45 – ɋɬɨɱɧɵɟ ɜɨɞɵ ɭɫɬɚɧɨɜɤɢ ȼɌ ɫ Ƚɐ 

ɇɚɢɦɟɧɨ-
ɜɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸ-
ɳɟɝɨ 
ɜɟɳɟɫɬɜɚ 
ɫɛɪɨɫɨɜ 

Ʉɨɞ 
ɡɚɝɪɹɡɧɹɸ
ɳɟɝɨ 
ɜɟɳɟɫɬɜɚ 
ɩɨ 1316 (II 
– ɞɥɹ 
ɜɨɞɧɵɯ 
ɨɛɴɟɤɬɨɜ)/ɩ
ɨɪɹɞɤɨɜɵɣ 
ɧɨɦɟɪ 

ɇɚɥɢɱɢɟ 
ɜɟɳɟɫɬɜɚ 
ɫɛɪɨɫɨɜ ɜ 
ɪɚɡɪɟɲɟɧ
ɢɢ 

Ƚɨɞɨɜɚɹ 
ɦɚɫɫɚ 
ɫɛɪɨɫɚ 
ɡɚɝɪɹɡɧɹɸ
-ɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, 
ɬ 

Ɇɢɧɢɦɚ-
ɥɶɧɚɹ 
ɤɨɧɰɟɧɬɪ
ɚ-ɰɢɹ 
ɡɚɝɪɹɡɧɹ
ɸ-ɳɟɝɨ 
ɜɟɳɟɫɬɜ
ɚ 
ɫɛɪɨɫɨɜ, 
ɦɝ/ɥ 

Ɇɚɤɫɢɦɚ-
ɥɶɧɚɹ 
ɤɨɧɰɟɧɬɪ
ɚ-ɰɢɹ 
ɡɚɝɪɹɡɧɹ
ɸ-ɳɟɝɨ 
ɜɟɳɟɫɬɜ
ɚ 
ɫɛɪɨɫɨɜ, 
ɦɝ/ɥ 

ɋɪɟɞɧɹɹ 
ɤɨɧɰɟɧɬɪ
ɚ-ɰɢɹ 
ɡɚɝɪɹɡɧɹ
ɸ-ɳɟɝɨ 
ɜɟɳɟɫɬɜ
ɚ 
ɫɛɪɨɫɨɜ, 
ɦɝ/ɥ 

pH ɞɨɩ. 170 Ⱦɚ 0,16 6,3 10,1 8,2 

Ⱥɥɸɦɢɧɢɣ 2 Ⱦɚ 0,0006 0,04 0,04 0,04 

Ⱥɦɦɨɧɢɣ-ɢɨɧ 5 Ⱦɚ 0,01 0,45 0,9 0,68 

ȻɉɄ ɩɨɥɧ. 165 Ⱦɚ 0,04 1,3 4,5 2,9 

ȼɡɜɟɲɟɧɧɵɟ 
ɜɟɳɟɫɬɜɚ 

166 Ⱦɚ 0,14-0,78 4,4 159 81,7 

ɀɟɥɟɡɨ 47 Ⱦɚ 0,012 0,4 1,2 0,8 

Ɇɚɝɧɢɣ 61 Ⱦɚ 0,29 15,8 23 19,4 

Ɇɟɞɶ 63 Ⱦɚ 0,000009 0,0006 0,0006 0,0006 

ɇɟɮɬɟɩɪɨɞɭɤɬɵ 
(ɧɟɮɬɶ) 74 Ⱦɚ 0,0005-0,24 0,009 22 11 

ɇɢɤɟɥɶ 75 Ⱦɚ 0,00008 0,005 0,005 0,005 

ɇɢɬɪɚɬ-ɚɧɢɨɧ 76 Ⱦɚ 0,02 0,12 2,7 1,41 

ɇɢɬɪɢɬ-ɚɧɢɨɧ 77 Ⱦɚ 0,0007 0,02 0,08 0,05 

ɋɭɥɶɮɚɬ-ɚɧɢɨɧ 
(ɫɭɥɶɮɚɬɵ) 98 Ⱦɚ 0,15-1,1 10 340 175 

Ɏɨɫɮɚɬɵ (ɩɨ 
ɮɨɫɮɨɪɭ) 121 Ⱦɚ 0,0014 0,02 0,2 0,11 

ɋɭɯɨɣ ɨɫɬɚɬɨɤ 167 Ⱦɚ 2,5 36 577 306,5 

ɏɥɨɪɢɞ-ɚɧɢɨɧ 
(ɯɥɨɪɢɞɵ) 129 Ⱦɚ 0,35-1,9 5 198 101,5 

 
3.5 ɍɫɬɚɧɨɜɤɚ ɚɬɦɨɫɮɟɪɧɨ-ɜɚɤɭɭɦɧɨɣ ɩɟɪɟɝɨɧɤɢ ɧɟɮɬɹɧɨɝɨ ɫɵɪɶɹ (ɧɟɮɬɢ, 

ɝɚɡɨɜɨɝɨ ɤɨɧɞɟɧɫɚɬɚ, ɢɯ ɫɦɟɫɟɣ) 
 

3.5.1 Ⱥɬɦɨɫɮɟɪɧɨ-ɜɚɤɭɭɦɧɵɟ ɭɫɬɚɧɨɜɤɢ ɩɨ ɩɟɪɟɝɨɧɤɟ ɧɟɮɬɢ (ɝɚɡɨɜɨɝɨ 
ɤɨɧɞɟɧɫɚɬɚ) (ȺȼɌ) 

 
ɋɨɜɪɟɦɟɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɢ ɚɩɩɚɪɚɬɭɪɧɨɟ ɨɮɨɪɦɥɟɧɢɟ ɩɨɡɜɨɥɹɸɬ 

ɦɢɧɢɦɢɡɢɪɨɜɚɬɶ ɜɨɡɞɟɣɫɬɜɢɟ ɭɫɬɚɧɨɜɨɤ ȺȼɌ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ. Ɉɫɧɨɜɧɵɦ 
ɢɫɬɨɱɧɢɤɨɦ ɜɵɛɪɨɫɨɜ ɜ ɚɬɦɨɫɮɟɪɭ ɹɜɥɹɸɬɫɹ ɞɵɦɨɜɵɟ ɬɪɭɛɵ ɧɚɝɪɟɜɚɬɟɥɶɧɵɯ ɩɟɱɟɣ, ɚ 
ɬɚɤɠɟ ɮɚɤɟɥɶɧɵɟ ɭɫɬɚɧɨɜɤɢ. Ʉɪɚɬɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɞɪɭɝɢɯ ɜɢɞɨɜ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ 
ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɭɫɬɚɧɨɜɨɤ ȺȼɌ ɩɪɢɜɟɞɟɧɚ ɜ ɬɚɛɥɢɰɟ 3.46. 

 
Ɍɚɛɥɢɰɚ 3.46 – ȼɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɭɫɬɚɧɨɜɨɤ ȺȼɌ 
ȼɢɞ ɡɚɝɪɹɡɧɟɧɢɹ Ʉɪɚɬɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 
ȼɵɛɪɨɫɵ ɜ ɚɬɦɨɫɮɟɪɭ ɂɫɬɨɱɧɢɤɚɦɢ ɜɵɛɪɨɫɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ 

ɚɬɦɨɫɮɟɪɭ ɩɪɢ ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɟ ɭɫɬɚɧɨɜɤɢ 
ɹɜɥɹɸɬɫɹ: 
– ɞɵɦɨɜɵɟ ɬɪɭɛɵ ɩɟɱɟɣ; 
– ɧɟɩɥɨɬɧɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɮɥɚɧɰɟɜ, 
ɚɪɦɚɬɭɪɵ, ɩɪɨɛɨɨɬɛɨɪɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɟɦɤɨɫɬɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ 

ɒɭɦɨɜɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɂɫɬɨɱɧɢɤɚɦɢ ɚɤɭɫɬɢɱɟɫɤɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ 
ɹɜɥɹɸɬɫɹ: 
– ɩɟɱɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ; 
– ɧɚɫɨɫɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ; 
– ɚɩɩɚɪɚɬɵ ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ. 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 3.46 

ȼɢɞ ɡɚɝɪɹɡɧɟɧɢɹ Ʉɪɚɬɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 
ȼɨɞɧɵɟ ɫɬɨɤɢ ɋɬɨɤɢ ɫ ɗɅɈɍ, ɧɟɣɬɪɚɥɢɡɨɜɚɧɧɵɟ ɤɢɫɥɵɟ ɫɬɨɤɢ, 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɫɬɨɤɢ, ɞɨɠɞɟɜɵɟ ɫɬɨɤɢ ɫ 
ɡɚɫɬɪɨɟɧɧɨɣ ɬɟɪɪɢɬɨɪɢɢ, ɫɨɞɟɪɠɚɳɢɟ 
ɧɟɮɬɟɩɪɨɞɭɤɬɵ ɢ ɯɢɦɢɱɟɫɤɢɟ ɪɟɚɝɟɧɬɵ, 
ɧɚɩɪɚɜɥɹɸɬɫɹ ɧɚ ɨɱɢɫɬɧɵɟ ɫɨɨɪɭɠɟɧɢɹ. 

Ɉɬɯɨɞɵ – ɤɨɤɫɨɜɵɟ ɦɚɫɫɵ ɨɬɪɚɛɨɬɚɧɧɵɟ, ɡɚɝɪɹɡɧɟɧɧɵɟ 
ɦɢɧɟɪɚɥɶɧɵɦɢ ɦɚɫɥɚɦɢ (ɭɞɚɥɹɸɬɫɹ 
ɩɚɪɨɜɨɡɞɭɲɧɵɦ ɜɵɠɢɝɨɦ ɤɨɤɫɚ ɢɡ ɡɦɟɟɜɢɤɨɦ 
ɩɟɱɟɣ); 
– ɲɥɚɦ ɨɱɢɫɬɤɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢ ɟɦɤɨɫɬɟɣ ɨɬ 
ɧɟɮɬɢ; 
– ɨɬɪɚɛɨɬɚɧɧɵɟ ɦɚɫɥɚ, ɪɬɭɬɧɵɟ ɥɚɦɩɵ, ɜɟɬɨɲɢ; 
– ɛɵɬɨɜɨɣ ɦɭɫɨɪ. 
Ɉɬɯɨɞɵ ɧɚɩɪɚɜɥɹɸɬɫɹ ɧɚ ɧɟɣɬɪɚɥɢɡɚɰɢɸ ɢ 
ɭɬɢɥɢɡɚɰɢɸ ɧɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɟ 
ɩɪɟɞɩɪɢɹɬɢɹ. 

Ɇɚɬɟɪɢɚɥɶɧɵɣ ɛɚɥɚɧɫ ɭɫɬɚɧɨɜɤɢ ȺȼɌ ɡɚɜɢɫɢɬ ɨɬ ɩɟɪɟɪɚɛɚɬɵɜɚɟɦɨɝɨ ɫɵɪɶɹ ɢ 
ɬɪɟɛɭɟɦɨɝɨ ɚɫɫɨɪɬɢɦɟɧɬɚ ɢ ɤɚɱɟɫɬɜɚ ɩɪɨɞɭɤɬɨɜ. Ɉɪɢɟɧɬɢɪɨɜɨɱɧɵɣ ɦɚɬɟɪɢɚɥɶɧɵɣ 
ɛɚɥɚɧɫ ɩɪɢɜɟɞɟɧ ɜ ɬɚɛɥɢɰɟ 3.47. 

 
Ɍɚɛɥɢɰɚ 3.47 – Ɉɪɢɟɧɬɢɪɨɜɨɱɧɵɣ ɦɚɬɟɪɢɚɥɶɧɵɣ ɛɚɥɚɧɫ ɭɫɬɚɧɨɜɤɢ ȺȼɌ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɫɵɪɶɹ, ɩɪɨɞɭɤɰɢɢ Ʉɨɥɢɱɟɫɬɜɨ, 

% ɦɚɫɫ. ɧɚ ɫɵɪɶɟ 
ɋɵɪɶɟ:  
ɇɟɮɬɶ 100,00 
ɂɬɨɝɨ ɩɪɢɯɨɞ: 100,00 
ɉɪɨɞɭɤɰɢɹ:  
ɍɝɥɟɜɨɞɨɪɨɞɧɵɣ ɝɚɡ, ɜ ɬɨɦ ɱɢɫɥɟ:  0,06 
ɜ ɬɨɩɥɢɜɧɭɸ ɫɟɬɶ 0,043 
ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 0,017 
Ɏɪɚɤɰɢɹ ɇɄ–150 °ɋ  13,03 
Ɏɪɚɤɰɢɹ 150–220 °ɋ  7,76 
Ⱦɢɡɟɥɶɧɚɹ ɮɪɚɤɰɢɹ , ɜ ɬ.ɱ.  
ɮɪɚɤɰɢɹ 220–320 ɨɋ 8,20 
ɮɪɚɤɰɢɹ 320–350 ɨɋ 1,11 
ȼɚɤɭɭɦɧɚɹ ɞɢɡɟɥɶɧɚɹ ɮɪɚɤɰɢɹ 10,26 
ȼɚɤɭɭɦɧɵɣ ɝɚɡɨɣɥɶ  23,25 
Ƚɭɞɪɨɧ  35,86 
ɂɬɨɝɨ ɩɪɨɞɭɤɰɢɢ: 99,53 
ɉɨɬɟɪɢ:  
– ɫɞɭɜɤɚ ɜ ɡɚɜɨɞɫɤɢɟ ɫɟɬɢ 0,17 
– ɩɨɬɟɪɢ ɱɟɪɟɡ ɧɟɩɥɨɬɧɨɫɬɢ ɧɚ ɨɬɤɪɵɬɵɯ ɩɥɨɳɚɞɤɚɯ 0,003 
– ɩɨɫɬɭɩɚɸɳɢɟ ɜ ɫɢɫɬɟɦɵ ɜɨɞɨɨɬɜɟɞɟɧɢɹ (ɩɨ ɜɢɞɚɦ 
 ɫɢɫɬɟɦ) 0,007 

– ɧ/ɩɪ-ɬɵ ɢɡ ɞɪɟɧɚɠɧɵɯ ɟɦɤɨɫɬɟɣ, ɮɚɤɟɥɶɧɵɯ ɟɦɤɨɫɬɟɣ, 
ɫɟɩɚɪɚɬɨɪɚ ɬɨɩɥɢɜɧɨɝɨ ɝɚɡɚ 0,29 

ɂɬɨɝɨ ɩɨɬɟɪɶ: 0,47 
ɂɬɨɝɨ ɪɚɫɯɨɞ: 100,00 

 

ɉɨɬɪɟɛɥɟɧɢɟ ɷɧɟɪɝɨɪɟɫɭɪɫɨɜ ɢ ɪɟɚɝɟɧɬɨɜ ɡɚɜɢɫɢɬ ɨɬ ɫɨɫɬɚɜɚ ɫɵɪɶɹ, 
ɪɟɤɭɩɟɪɚɰɢɢ ɬɟɩɥɚ ɢ ɭɪɨɜɧɹ ɢɫɩɨɥɶɡɭɟɦɵɯ ɬɟɯɧɨɥɨɝɢɣ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ. ȼ ɬɚɛɥɢɰɟ 3.48 
ɩɪɢɜɟɞɟɧɵ ɫɪɟɞɧɢɟ ɪɚɫɯɨɞɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɭɫɬɚɧɨɜɤɢ ȺȼɌ. 
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Ɍɚɛɥɢɰɚ 3.48– Ɋɚɫɯɨɞɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɭɫɬɚɧɨɜɤɢ ȺȼɌ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɬ/ɬ 

ɉɚɪ ɫɪɟɞɧɟɝɨ ɞɚɜɥɟɧɢɹ 0,020-0,039 
Ɍɨɩɥɢɜɧɵɣ ɝɚɡ 0,013-0,015 
ɗɥɟɤɬɪɨɷɧɟɪɝɢɹ, ɤȼɬ*ɱɚɫ/ɬ 10,3-11,2 
ɂɧɝɢɛɢɬɨɪ ɤɨɪɪɨɡɢɢ ɞɥɹ ɚɬɦɨɫɮɟɪɧɨɝɨ ɛɥɨɤɚ 0,0000017-0,0000021 
ɇɟɣɬɪɚɥɢɡɚɬɨɪ 0,000006-0,000007 
ɂɧɝɢɛɢɬɨɪ ɤɨɪɪɨɡɢɢ ɞɥɹ ɜɚɤɭɭɦɧɨɝɨ ɛɥɨɤɚ  0,00000026 

Ⱦɚɧɧɵɟ ɩɨ ɜɵɛɪɨɫɚɦ, ɮɢɡɢɱɟɫɤɨɦɭ ɜɨɡɞɟɣɫɬɜɢɸ, ɤɨɥɢɱɟɫɬɜɭ ɫɬɨɱɧɵɯ ɜɨɞ, ɨɬɯɨɞɨɜ ɢ 
ɩɨɬɪɟɛɥɟɧɢɸ ɷɧɟɪɝɢɢ ɞɥɹ ɭɫɬɚɧɨɜɨɤ ȺȼɌ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 3.49 – 3.54. 
 
Ɍɚɛɥɢɰɚ 3.49 – ȼɵɛɪɨɫɵ ɭɫɬɚɧɨɜɤɢ ȺȼɌ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ 
ɜɵɛɪɨɫɨɜ 

Ʉɨɞ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ ɩɨ 
1316 (I – ɞɥɹ 

ɚɬɦ. ɜɨɡɞɭɯɚ) 

Ƚɨɞɨɜɚɹ ɦɚɫɫɚ 
ɜɵɛɪɨɫɨɜ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɬ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ 

ɜɵɛɪɨɫɨɜ, ɝ/ɫ 

ɋɪɟɞɧɢɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ⱥɡɨɬɚ ɞɢɨɤɫɢɞ 1 43,7– 348,5 0,03 13,9 6,97 
Ⱥɡɨɬɚ ɨɤɫɢɞ 2 7,1– 56,8 0,005 2,3 1,15 

Ⱥɦɢɥɟɧɵ 
(ɫɦɟɫɶ 

ɢɡɨɦɟɪɨɜ) 
60 0,01 0,00032 0,00032 0,00032 

Ȼɟɧɡɚɩɢɪɟɧ 7 
0,000003– 

0,0004 
0,00000008 0,00001 0,000005 

Ȼɟɧɡɨɥ 67 0,02 0,001 0,001 0,001 
ȼɚɧɚɞɢɹ ɩɹɬɢ 

ɨɤɫɢɞ 
9 0,013 0,00002 0,00009 0,000055 

Ⱦɢɦɟɬɢɥɛɟɧɡɨɥ 
(ɤɫɢɥɨɥ) (ɫɦɟɫɶ 
ɦɟɬɚ-, ɨɪɬɨ- ɢ 

ɩɚɪɚɢɡɨɦɟɪɨɜ) 
68 0,03 0,00174 0,00174 0,00174 

Ɂɨɥɚ Ɍɗɋ 
ɦɚɡɭɬɧɚɹ (ɜ 

ɩɟɪɟɫɱɟɬɟ ɧɚ 
ɜɚɧɚɞɢɣ) 

23 0,004– 3,8 1,1 10-6 0,12 0,06 

Ɇɟɬɚɧ 33 1,7–73,3 0,005 3,2 1,6 
Ɇɟɬɢɥɛɟɧɡɨɥ 

(ɬɨɥɭɨɥ) 70 0,025 0,0014 0,0014 0,0014 

ɋɟɪɨɜɨɞɨɪɨɞ 40 0,0007– 0,6 0,00004 0,03 0,015 
ɋɟɪɵ ɞɢɨɤɫɢɞ 43 157,1– 2490 0,01 34,8 17,4 
ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ 

C12-C19 
58 0,007–3,5 0,1 0,27 0,19 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ 

C1-C5 
(ɢɫɤɥɸɱɚɹ 

ɦɟɬɚɧ) 

56 10,5– 442,9 0,003 26,1 13,05 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ 

C6-C10 
57 0,2– 182,8 0,006 9,8 4,9 

ɍɝɥɟɪɨɞ (ɋɚɠɚ) ɞɨɩ. 195 0,6– 8,2 0,00003 0,44 0,22 
ɍɝɥɟɪɨɞɚ ɨɤɫɢɞ 46 14,5– 112,3 0,02 5,1 2,6 

Ɏɟɧɨɥ 73 0,001 0,00003 0,0001 0,000065 
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Ɍɚɛɥɢɰɚ 3.50 – ɉɨɬɪɟɛɥɟɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɭɫɬɚɧɨɜɤɢ ȺȼɌ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

ɉɨɬɪɟɛɥɟɧɢɟ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɤȼɬ*ɱ/ɬ 
3,34 12,2 

ɉɨɬɪɟɛɥɟɧɢɟ ɩɚɪɚ Ƚɤɚɥ/ɬ 0,0006 0,02 

Ɉɯɥɚɠɞɚɸɳɚɹ ɜɨɞɚ ɤɭɛ.ɦ/ɬ 0,6 6,9 

Ɉɛɨɪɨɬɧɚɹ ɜɨɞɚ ɬ.ɭ.ɬ./ɬ 1,6 10-6 0,0001 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ 
(ɜɫɟɝɨ) ɬ.ɭ.ɬ./ɬ 4 10-5 0,03 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ 
(ɠɢɞɤɨɝɨ) ɬ.ɭ.ɬ./ɬ 4 10-6 0,009 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ 
(ɝɚɡɨɜɨɝɨ) ɬ.ɭ.ɬ./ɬ 1,6 10-5 0,019 

 
Ɍɚɛɥɢɰɚ 3.51 – Ɏɢɡɢɱɟɫɤɢɟ ɜɨɡɞɟɣɫɬɜɢɹ, ɩɪɨɢɡɜɨɞɢɦɵɟ ɭɫɬɚɧɨɜɤɨɣ ȺȼɌ 

Ɏɚɤɬɨɪ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ɂɫɬɨɱɧɢɤ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɜɨɡɞɟɣɫɬɜɢɹ 

ɍɪɨɜɟɧɶ 
ɜɨɡɞɟɣɫɬɜɢɹ 

Ɇɟɬɨɞ ɫɧɢɠɟɧɢɹ 
ɭɪɨɜɧɹ 

ɜɨɡɞɟɣɫɬɜɢɹ ɞɨ 
ɧɨɪɦɚɬɢɜɧɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ 

ȼɢɛɪɚɰɢɹ ɇɚɫɨɫɧɚɹ ɞȻ 102 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ 

ɧɨɪɦɟ 

ȼɢɛɪɚɰɢɹ Ȼɥɨɤ ɩɟɱɟɣ ɞȻ 99 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ 

ɧɨɪɦɟ 

Ɍɟɩɥɨɜɨɟ 
ɜɨɡɞɟɣɫɬɜɢɟ 

Ɏɚɤɬɨɪɵ ɫɪɟɞɵ, 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
°C 19,8-25,2 ɇɟɬ 

Ɍɟɩɥɨɜɨɟ 
ɜɨɡɞɟɣɫɬɜɢɟ 

ɉɟɱɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ 

ɢɧɬɟɧɫɢɜɧɨɜɫɬɶ 
ɬɟɩɥɨɜɨɝɨ 

ɨɛɥɭɱɟɧɢɹ ȼɬ/ɦ2 

(Ɉɬɦ +0,5ɦ) 
ɉ-1/1 

ɧɨɪɦɚ100 
ɮɚɤɬ750 ɉ-1/2 

ɧɨɪɦɚ100 
ɮɚɤɬ260 ɉ-1/3 

ɧɨɪɦɚ100 
ɮɚɤɬ500 ɉ-1/8 

ɧɨɪɦɚ100 
ɮɚɤɬ600 

ɇɟɬ 

ɒɭɦ 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɞȻȺ 87-96 

ɧɟɭɫɬɪɚɧɢɦɵɣ 
ɮɚɤɬɨɪ 

ɒɭɦ ɋɟɤɰɢɢ ɩɟɱɟɣ ɞȻȺ 68-105 

ɩɪɟɞɭɫɦɨɬɪɟɬɶ 
ɨɛɟɫɩɟɱɟɧɢɟ 
ɩɪɟɞɟɥɶɧɵɯ 

ɭɪɨɜɧɟɣ ɡɜɭɤɨɜɨɝɨ 
ɞɚɜɥɟɧɢɹ 

ɒɭɦ ɇɚɫɨɫɧɚɹ ɞȻȺ 67-94  

ɒɭɦ Ȼɥɨɤ ɤɨɥɨɧɧ ɞȻȺ 80 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ 

ɧɨɪɦɟ 

ɒɭɦ 
Ȼɥɨɤ 

ɬɟɩɥɨɨɛɦɟɧɧɢɤɨɜ 
ɞȻȺ 75 

ɫɨɨɬɜɟɬɫɬɜɭɟɬ 
ɧɨɪɦɟ 

ɗɥɟɤɬɪɨɦɚɝɧɢɬɧɨɟ 
ɡɚɝɪɹɡɧɟɧɢɟ 

ɋɟɤɰɢɢ ɯ, ɏȼ, 
ȼɄɏ,ȼɏ, ȺȼɈ 

ɞȻȺ 80,8-90,3 

ɩɪɟɞɭɫɦɨɬɪɟɬɶ 
ɨɛɟɫɩɟɱɟɧɢɟ 
ɩɪɟɞɟɥɶɧɵɯ 

ɭɪɨɜɧɟɣ ɡɜɭɤɨɜɨɝɨ 
ɞɚɜɥɟɧɢɹ 
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Ɍɚɛɥɢɰɚ 3.52 – Ɇɚɬɟɪɢɚɥɶɧɵɟ ɪɟɫɭɪɫɵ ɭɫɬɚɧɨɜɤɢ ȺȼɌ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

Ɍɢɩ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

ɋɨɞɚ ɤɚɥɶɰɢɧɢɪɨɜ. Ɋɟɚɝɟɧɬɵ ɬ 0,2 1,5 

ɇɟɣɬɪɚɥɢɡɚɬɨɪ 
(Ƚɟɪɤɭɥɟɫ-54505) 

Ɋɟɚɝɟɧɬɵ 
ɬ 

0,13 0,75 

ɂɧɝɢɛɢɬɨɪ (Ƚɟɪɤɭɥɟɫ-
30617 ɦɚɪɤɚ Ⱥ) Ɋɟɚɝɟɧɬɵ 

ɬ 
0,018 0,75 

Ⱥɡɨɬ Ɋɟɚɝɟɧɬɵ 
ɬ 

100 100 

Ⱦɟɷɦɭɥɶɝɚɬɨɪ 
(Ƚɟɪɤɭɥɟɫ-1603) 

Ɋɟɚɝɟɧɬɵ 
ɬ 

1,9 2,2 

ɢɧɝɢɛɢɬɨɪ ɤɨɪɪɨɡɢɢ 
Ⱦɨɞɢɝɟɧ 481 

Ɋɟɚɝɟɧɬɵ ɤɝ 1430 4872,2 

ɢɧɝɢɛɢɬɨɪ ɤɨɪɪɨɡɢɢ 
Scimol (OR-2001) 

Ɋɟɚɝɟɧɬɵ ɤɝ 810 
 

810 

ɧɟɣɬɪɚɥɢɡɚɬɨɪ 
Ⱦɨɞɢɤɨɪ 1830 

Ɋɟɚɝɟɧɬɵ ɤɝ 2028 5621,8 

ɧɟɣɬɪɚɥɢɡɚɬɨɪ Scimol 
(OR-1001) 

Ɋɟɚɝɟɧɬɵ ɤɝ 630 630 

Ⱦɟɷɦɭɥɶɝɚɬɨɪ 
Ⱦɢɫɫɨɥɶɜɚɧ 3431 

Ɋɟɚɝɟɧɬɵ ɤɝ 26950 26950 

TRACAP TRAC 102 Ɋɟɚɝɟɧɬɵ ɤɝ/ɫɭɬɤɢ 107 107 

ɋɨɞɚ 
ɤɚɭɫɬɢɱɟɫɤɚɹ,100% 

Ɋɟɚɝɟɧɬɵ ɬ 0,84 9,37 

Depositrol BL 5400 Ɋɟɚɝɟɧɬɵ ɤɝ/ɦɟɫ 48 96 

Ȼɢɨɞɢɫɩɟɪɝɚɬɨɪ 
Spectrus BD 1500 

Ɋɟɚɝɟɧɬɵ ɤɝ/ɦɟɫ 8 8 

Depositrol BL 5314 Ɋɟɚɝɟɧɬɵ ɤɝ/ɦɟɫ 96 96 

Ȼɢɨɰɢɞ Spectrus 
OX909 

Ɋɟɚɝɟɧɬɵ ɤɝ/ɦɟɫ 24 270 

Spectrus NX1100 Ɋɟɚɝɟɧɬɵ ɤɝ/ɦɟɫ 8 384 

ɂɧɝɢɛɢɬɨɪ ɨɬɥɨɠɟɧɢɣ 
ɢ ɤɨɪɪɨɡɢɢ Ecotech 

ING1010 
Ɋɟɚɝɟɧɬɵ ɤɝ/ɦɟɫ 41,7 41,7 

ɂɧɝɢɛɢɬɨɪ ɨɬɥɨɠɟɧɢɣ 
ɢ ɤɨɪɪɨɡɢɢ Ecotech 

ING1040 
Ɋɟɚɝɟɧɬɵ ɤɝ/ɦɟɫ 102 102 

Ȼɢɨɰɢɞ Ecotech DB70 Ɋɟɚɝɟɧɬɵ ɤɝ/ɦɟɫ 183 183 

Ȼɢɨɰɢɞ Ecotech OB92 Ɋɟɚɝɟɧɬɵ ɤɝ/ɦɟɫ 100 100 

Ȼɢɨɰɢɞ Ecotech NB80 Ɋɟɚɝɟɧɬɵ ɤɝ/ɦɟɫ 33 33 

ɂɧɝɢɛɢɬɨɪ ɨɬɥɨɠɟɧɢɣ 
ɢ ɲɥɚɦɚ Depositrol BL 

6501 
Ɋɟɚɝɟɧɬɵ ɤɝ/ɦɟɫ 185 185 

Petromeen AF-114E Ɋɟɚɝɟɧɬɵ ɤɝ/ɬɧ ɦɚɡɭɬɚ 0,0007 0,01 

Ɏɢɥɶɬɪɨɜɚɥɶɧɚɹ 
ɬɤɚɧɶ 

Ɇɚɬɟɪɢɚɥɵ 
ɩ.ɦ./ɬ 

ɚɜɢɚɤɟɪɨɫɢɧɚ 
ɩɪɹɦɨɝɨɧɧɨɝɨ 

0,0003 0,0003 
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Ɍɚɛɥɢɰɚ 3.53 – Ɉɬɯɨɞɵ ɭɫɬɚɧɨɜɤɢ ȺȼɌ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɬɯɨɞɚ 

ɂɫɬɨɱɧɢɤ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɨɜ 

Ʉɨɞ ɨɬɯɨɞɚ ɩɨ 
ɎɄɄɈ 

Ʉɥɚɫɫ 
ɨɩɚɫɧɨɫɬ
ɢ ɨɬɯɨɞɚ 
ɞɥɹ Ɉɋ 

Ɇɚɫɫɚ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɚ ɜ 
ɪɟɮɟɪɟɧɬɧɨ

ɦ ɝɨɞɭ, ɬ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɫɩɨɫɨɛɚ 

ɭɬɢɥɢɡɚɰɢɢ 
(ɜɬɨɪɢɱɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ) 
ɢɥɢ 

ɨɛɟɡɜɪɟɠɢɜɚɧɢ
ɹ ɨɬɯɨɞɚ 

ɒɥɚɦ ɨɱɢɫɬɤɢ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢ 

ɟɦɤɨɫɬɟɣ ɨɬ 
ɧɟɮɬɢ 

Ɉɱɢɫɬɤɚ 
ɟɦɤɨɫɬɟɣ ɩɪɢ 

ɩɩɪ 
5460150104036 3 6-29,3 

ɉɟɪɟɞɚɱɚ ɧɚ 
ɭɬɢɥɢɡɚɰɢɸ 

ɞɪɭɝɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ 

ɨɬɯɨɞɵ 
ɦɢɧɟɪɚɥɶɧɵɯ 

ɦɚɫɟɥ 
ɢɧɞɭɫɬɪɢɚɥɶɧɵɯ 

Ɉɬɪɚɛɨɬɚɧɧɨ
ɟ ɦɚɫɥɨ 
ɧɚɫɨɫɨɜ 

40613001313 3 0,12 
ȼɬɨɪɢɱɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

ɉɟɫɨɤ, 
ɡɚɝɪɹɡɧɟɧɧɵɣ 
ɧɟɮɬɶɸ ɢɥɢ 

ɧɟɮɬɟɩɪɨɞɭɤɬɚɦ
ɢ (ɫɨɞɟɪɠɚɧɢɟ 

ɧɟɮɬɢ ɢɥɢ 
ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 

15% ɢ ɛɨɥɟɟ) 

Ɍɟɪɪɢɬɨɪɢɹ 
ɭɫɬɚɧɨɜɨɤ 

91920101393 3 0,41-5 ɉɟɪɟɪɚɛɨɬɤɚ 

 
Ɍɚɛɥɢɰɚ 3.54 – ɋɬɨɱɧɵɟ ɜɨɞɵ ɭɫɬɚɧɨɜɤɢ ȺȼɌ 

ɇ
ɚɢ

ɦ
ɟɧ

ɨɜ
ɚɧ

ɢɟ
 

ɡɚ
ɝɪ

ɹɡ
ɧɹ

ɸ
ɳ

ɟɝ
ɨ 

ɜɟ
ɳ

ɟɫ
ɬɜ

ɚ 
ɫɛ

ɪɨ
ɫɨ

ɜ 

Ʉɨ
ɞ 

ɡɚ
ɝɪ

ɹɡ
ɧɹ

ɸ
ɳ

ɟɝ
ɨ 

ɜɟ
ɳ

ɟɫ
ɬɜ

ɚ 
ɩɨ

 1
31

6 
(II

 –
 ɞ

ɥɹ
 

ɜɨ
ɞɧ

ɵ
ɯ 

ɨɛ
ɴɟ

ɤɬ
ɨɜ

)/ɩ
ɨɪ

ɹɞ
ɤɨ

ɜɵ
ɣ 

ɧɨ
ɦ

ɟɪ
 

ɇ
ɚɥ

ɢɱ
ɢɟ

 ɜ
ɟɳ

ɟɫ
ɬɜ

ɚ 
ɫɛ

ɪɨ
ɫɨ

ɜ 
ɜ 

ɪɚ
ɡɪ

ɟɲ
ɟɧ

ɢɢ
 

Ƚɨ
ɞɨ

ɜɚ
ɹ 

ɦ
ɚɫ

ɫɚ
 ɫ

ɛɪ
ɨɫ

ɚ 
ɡɚ

ɝɪ
ɹɡ

ɧɹ
ɸ

ɳ
ɟɝ

ɨ 
ɜɟ

ɳ
ɟɫ

ɬɜ
ɚ,

 
ɬ Ɇ

ɢɧ
ɢɦ

ɚɥ
ɶɧ

ɚɹ
 

ɤɨ
ɧɰ

ɟɧ
ɬɪ

ɚɰ
ɢɹ

 
ɡɚ

ɝɪ
ɹɡ

ɧɹ
ɸ

ɳ
ɟɝ

ɨ 
ɜɟ

ɳ
ɟɫ

ɬɜ
ɚ 

ɫɛ
ɪɨ

ɫɨ
ɜ,

 ɦ
ɝ/ɥ

 

Ɇ
ɚɤ

ɫɢ
ɦ

ɚɥ
ɶɧ

ɚɹ
 

ɤɨ
ɧɰ

ɟɧ
ɬɪ

ɚɰ
ɢɹ

 
ɡɚ

ɝɪ
ɹɡ

ɧɹ
ɸ

ɳ
ɟɝ

ɨ 
ɜɟ

ɳ
ɟɫ

ɬɜ
ɚ 

ɫɛ
ɪɨ

ɫɨ
ɜ,

 ɦ
ɝ/ɥ

 

ɋ
ɪɟ

ɞɧ
ɹɹ

 ɤ
ɨɧ

ɰɟ
ɧɬ

ɪɚ
ɰɢ

ɹ 
ɡɚ

ɝɪ
ɹɡ

ɧɹ
ɸ

ɳ
ɟɝ

ɨ 
ɜɟ

ɳ
ɟɫ

ɬɜ
ɚ 

ɫɛ
ɪɨ

ɫɨ
ɜ,

 ɦ
ɝ/ɥ

 

pH ɞɨɩ. 170 Ⱦɚ 2,4-2,6 7 10 8,5 

Ⱥɦɦɨɧɢɣ-ɢɨɧ 5 Ⱦɚ 0,8 0,8 1,4 1,1 

ɇɟɮɬɟɩɪɨɞɭɤɬɵ 
(ɧɟɮɬɶ) 74 Ⱦɚ 3,1-102,5 30 150 90 

ɋɭɥɶɮɢɞɵ 99 Ⱦɚ - 0,15 0,8 0,48 

Ɏɟɧɨɥ, 
ɝɢɞɪɨɤɫɢɛɟɧɡɨɥ 

119 Ⱦɚ 1,05 1 3,6 2,3 

 

3.5.2 Ʉɨɦɩɥɟɤɫɧɵɟ ɭɫɬɚɧɨɜɤɢ ɚɬɦɨɫɮɟɪɧɨ-ɜɚɤɭɭɦɧɨɣ ɩɟɪɟɝɨɧɤɢ ɧɟɮɬɢ 
(ɝɚɡɨɜɨɝɨ ɤɨɧɞɟɧɫɚɬɚ) (ɗɅɈɍ-ȺȼɌ) 

 

Ɉɫɧɨɜɧɵɟ ɜɢɞɵ ɡɚɝɪɹɡɧɟɧɢɣ ɨɬ ɭɫɬɚɧɨɜɤɢ ɗɅɈɍ-ȺȼɌ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 
3.55. 
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Ɍɚɛɥɢɰɚ 3.55 – ȼɢɞɵ ɡɚɝɪɹɡɧɟɧɢɣ ɨɬ ɭɫɬɚɧɨɜɤɢ ɗɅɈɍ-ȺȼɌ 

ȼɢɞ ɡɚɝɪɹɡɧɟɧɢɹ Ʉɪɚɬɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 
ȼɵɛɪɨɫɵ ɜ 
ɚɬɦɨɫɮɟɪɭ 

ɂɫɬɨɱɧɢɤɚɦɢ ɜɵɛɪɨɫɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɩɪɢ 
ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɟ ɭɫɬɚɧɨɜɤɢ ɹɜɥɹɸɬɫɹ: 
– ɞɵɦɨɜɵɟ ɬɪɭɛɵ ɩɟɱɟɣ; 
– ɧɟɩɥɨɬɧɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɮɥɚɧɰɟɜ, ɚɪɦɚɬɭɪɵ, ɩɪɨɛɨɨɬɛɨɪɧɵɯ 
ɭɫɬɪɨɣɫɬɜ. 

ɒɭɦɨɜɨɟ 
ɜɨɡɞɟɣɫɬɜɢɟ 

ɂɫɬɨɱɧɢɤɚɦɢ ɚɤɭɫɬɢɱɟɫɤɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɹɜɥɹɸɬɫɹ: 
– ɩɟɱɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ; 
– ɧɚɫɨɫɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ; 
– ɚɩɩɚɪɚɬɵ ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ. 

ȼɨɞɧɵɟ ɫɬɨɤɢ ɋɬɨɤɢ ɫ ɗɅɈɍ, ɧɟɣɬɪɚɥɢɡɨɜɚɧɧɵɟ ɤɢɫɥɵɟ ɫɬɨɤɢ, 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɫɬɨɤɢ, ɞɨɠɞɟɜɵɟ ɫɬɨɤɢ ɫ ɡɚɫɬɪɨɟɧɧɨɣ 
ɬɟɪɪɢɬɨɪɢɢ, ɫɨɞɟɪɠɚɳɢɟ ɧɟɮɬɟɩɪɨɞɭɤɬɵ ɢ ɯɢɦɢɱɟɫɤɢɟ ɪɟɚɝɟɧɬɵ, 
ɧɚɩɪɚɜɥɹɸɬɫɹ ɧɚ ɨɱɢɫɬɧɵɟ ɫɨɨɪɭɠɟɧɢɹ. 

Ɉɬɯɨɞɵ – ɤɨɤɫɨɜɵɟ ɦɚɫɫɵ ɨɬɪɚɛɨɬɚɧɧɵɟ, ɡɚɝɪɹɡɧɟɧɧɵɟ ɦɢɧɟɪɚɥɶɧɵɦɢ 
ɦɚɫɥɚɦɢ (ɭɞɚɥɹɸɬɫɹ ɩɚɪɨɜɨɡɞɭɲɧɵɦ ɜɵɠɢɝɨɦ ɤɨɤɫɚ ɢɡ ɡɦɟɟɜɢɤɨɦ 
ɩɟɱɟɣ); 
– ɲɥɚɦ ɨɱɢɫɬɤɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢ ɟɦɤɨɫɬɟɣ ɨɬ ɧɟɮɬɢ; 
– ɨɬɪɚɛɨɬɚɧɧɵɟ ɦɚɫɥɚ, ɪɬɭɬɧɵɟ ɥɚɦɩɵ, ɜɟɬɨɲɢ; 
– ɛɵɬɨɜɨɣ ɦɭɫɨɪ. 
Ɉɬɯɨɞɵ ɧɚɩɪɚɜɥɹɸɬɫɹ ɧɚ ɧɟɣɬɪɚɥɢɡɚɰɢɸ ɢ ɭɬɢɥɢɡɚɰɢɸ ɧɚ 
ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɟ ɩɪɟɞɩɪɢɹɬɢɹ. 

 
Ɇɚɬɟɪɢɚɥɶɧɵɣ ɛɚɥɚɧɫ ɭɫɬɚɧɨɜɤɢ ɡɚɜɢɫɢɬ ɤɚɤ ɨɬ ɩɟɪɟɪɚɛɚɬɵɜɚɟɦɨɝɨ ɫɵɪɶɹ, ɬɚɤ ɢ 

ɨɬ ɬɪɟɛɭɟɦɵɯ ɩɪɨɞɭɤɬɨɜ ɢ ɢɯ ɤɚɱɟɫɬɜɚ. Ɉɪɢɟɧɬɢɪɨɜɨɱɧɵɣ ɦɚɬɛɚɥɚɧɫ ɩɪɢɜɟɞɟɧ ɜ 
ɬɚɛɥɢɰɟ 3.55. 

 
Ɍɚɛɥɢɰɚ 3.55 – Ɇɚɬɟɪɢɚɥɶɧɵɣ ɛɚɥɚɧɫ ɭɫɬɚɧɨɜɤɢ ɗɅɈɍ-ȺȼɌ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɫɵɪɶɹ, ɩɪɨɞɭɤɰɢɢ Ʉɨɥɢɱɟɫɬɜɨ, 
% ɦɚɫɫ. ɧɚ ɫɵɪɶɟ 

ɋɵɪɶɟ:  
ɇɟɮɬɶ 100,00 
ɂɬɨɝɨ ɩɪɢɯɨɞ: 100,00 
ɉɪɨɞɭɤɰɢɹ:  
ɍɝɥɟɜɨɞɨɪɨɞɧɵɣ ɝɚɡ, ɜ ɬɨɦ ɱɢɫɥɟ:  0,06 
ɜ ɬɨɩɥɢɜɧɭɸ ɫɟɬɶ 0,043 
ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 0,017 
Ɏɪɚɤɰɢɹ ɇɄ–150 °ɋ  13,03 
Ɏɪɚɤɰɢɹ 150–220 °ɋ  7,76 
Ⱦɢɡɟɥɶɧɚɹ ɮɪɚɤɰɢɹ , ɜ ɬ.ɱ.  
ɮɪɚɤɰɢɹ 220–320 ɨɋ 8,20 
ɮɪɚɤɰɢɹ 320–350 ɨɋ 1,11 
ȼɚɤɭɭɦɧɚɹ ɞɢɡɟɥɶɧɚɹ ɮɪɚɤɰɢɹ 10,26 
ȼɚɤɭɭɦɧɵɣ ɝɚɡɨɣɥɶ  23,25 
Ƚɭɞɪɨɧ  35,86 
ɂɬɨɝɨ ɩɪɨɞɭɤɰɢɢ: 99,53 
ɉɨɬɟɪɢ:  
– ɫɞɭɜɤɚ ɜ ɡɚɜɨɞɫɤɢɟ ɫɟɬɢ 0,17 
– ɩɨɬɟɪɢ ɱɟɪɟɡ ɧɟɩɥɨɬɧɨɫɬɢ ɧɚ ɨɬɤɪɵɬɵɯ ɩɥɨɳɚɞɤɚɯ 0,003 
– ɩɨɫɬɭɩɚɸɳɢɟ ɜ ɫɢɫɬɟɦɵ ɜɨɞɨɨɬɜɟɞɟɧɢɹ (ɩɨ ɜɢɞɚɦ  
ɫɢɫɬɟɦ) 0,007 

– ɧ/ɩɪ-ɬɵ ɢɡ ɞɪɟɧɚɠɧɵɯ ɟɦɤɨɫɬɟɣ, ɮɚɤɟɥɶɧɵɯ ɟɦɤɨɫɬɟɣ, 
ɫɟɩɚɪɚɬɨɪɚ ɬɨɩɥɢɜɧɨɝɨ ɝɚɡɚ 0,29 

ɂɬɨɝɨ ɩɨɬɟɪɶ: 0,47 
ɂɬɨɝɨ ɪɚɫɯɨɞ: 100,00 

 
Ⱦɚɧɧɵɟ ɩɨ ɜɵɛɪɨɫɚɦ ɞɥɹ ɭɫɬɚɧɨɜɨɤ ɗɅɈɍ-ȺȼɌ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.57. 
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Ɍɚɛɥɢɰɚ 3.57 – ȼɵɛɪɨɫɵ ɭɫɬɚɧɨɜɤɢ ɗɅɈɍ-ȺȼɌ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ 
ɜɵɛɪɨɫɨɜ 

Ʉɨɞ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ ɩɨ 
1316 (I – ɞɥɹ 

ɚɬɦ. ɜɨɡɞɭɯɚ) 

Ƚɨɞɨɜɚɹ ɦɚɫɫɚ 
ɜɵɛɪɨɫɨɜ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɬ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ 

ɜɵɛɪɨɫɨɜ, ɝ/ɫ 

ɋɪɟɞɧɢɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ⱥɡɨɬɚ ɞɢɨɤɫɢɞ 1 2–401 0,1 174,4 87,25 
Ⱥɡɨɬɚ ɨɤɫɢɞ 2 0,32–186,7 0,02 28,3 14,2 

Ⱥɦɢɥɟɧɵ (ɫɦɟɫɶ 
ɢɡɨɦɟɪɨɜ) 60 0,05–0,34 0,0008 0,018 0,009 

Ȼɟɧɡɚɩɢɪɟɧ 7 
0,00000005–

0,0002 
0,00000008 0,000008 0,000004 

Ȼɟɧɡɨɥ 67 0,004–0,914 0,00002 0,16 0,08 
ȼɚɧɚɞɢɹ ɩɹɬɢ 

ɨɤɫɢɞ 
9 0,006–0,2 0,0000004 0,015 0,0075 

Ⱦɢɦɟɬɢɥɛɟɧɡɨɥ 
(ɤɫɢɥɨɥ) (ɫɦɟɫɶ 
ɦɟɬɚ-, ɨɪɬɨ– ɢ 
ɩɚɪɚɢɡɨɦɟɪɨɜ) 

68 0,003–2,2 0,0016 0,14 0,07 

Ɂɨɥɚ Ɍɗɋ 
ɦɚɡɭɬɧɚɹ (ɜ 

ɩɟɪɟɫɱɟɬɟ ɧɚ 
ɜɚɧɚɞɢɣ) 

23 0,83–5,83 0,026 0,27 0,15 

Ʉɟɪɨɫɢɧ 156 0,001– 6,1 0,0006 0,19 0,095 
Ɇɟɬɚɧ 33 0,53– 97,6 0,002 4,5 2,3 

Ɇɟɬɢɥɛɟɧɡɨɥ 
(ɬɨɥɭɨɥ) 70 0,0013–0,6 0,0003 0,31 0,16 

Ɇɟɬɢɥɦɟɪɤɚɩɬɚɧ, 
ɷɬɢɥɦɟɪɤɚɩɬɚɧ 

34 0,04 0,0012 0,0012 0,0012 

Ɇɢɧɟɪɚɥɶɧɨɟ 
ɦɚɫɥɨ 

157 0,00008– 0,003 0,00014 0,097 0,049 

ɇɚɬɪɢɣ 
ɝɢɞɪɨɤɫɢɞ 
(ɇɚɬɪɢɹ 

ɝɢɞɪɨɨɤɢɫɶ, ɇɚɬɪ 
ɟɞɤɢɣ, ɋɨɞɚ 

ɤɚɭɫɬɢɱɟɫɤɚɹ) 

ɞɨɩ. 193 0,003–0,67 0,00001 0,02 0,01 

ɋɟɪɨɜɨɞɨɪɨɞ 40 0,00012–0,6 0,000001 0,14 0,07 
ɋɟɪɵ ɞɢɨɤɫɢɞ 43 0,27–1958,3 0,2 190,4 95,3 

ɋɨɥɶɜɟɧɬ ɧɚɮɬɚ 159 0,000009–0,25 0,0001 7,8 3,9 
ɋɩɢɪɬ 

ɢɡɨɛɭɬɢɥɨɜɵɣ 
102 0,16 0,005 0,005 0,005 

ɋɩɢɪɬ 
ɢɡɨɩɪɨɩɢɥɨɜɵɣ 

104 0,000039–0,11 0,0014 0,003 0,0022 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ 

C12-C19 
58 0,17– 21 0,016 44,2 22,1 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ C1-

C5 (ɢɫɤɥɸɱɚɹ 
ɦɟɬɚɧ) 

56 0,19– 144,2 0,00007 55,5 27,75 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ C6-

C10 
57 0,07– 52,83 0,00003 12,5 6,25 

ɍɝɥɟɪɨɞ (ɋɚɠɚ) ɞɨɩ. 195 0,04– 21,8 0,0036 1,01 0,51 
ɍɝɥɟɪɨɞɚ ɨɤɫɢɞ 46 0,4– 215,1 0,05 14,2 7,1 

Ɏɟɧɨɥ 73 
0,00004– 
0,0002 

0,002 0,005 0,0035 

Ɏɨɪɦɚɥɶɞɟɝɢɞ 123 0,000001 0,00003 0,00003 0,00003 
ɗɬɢɥɛɟɧɡɨɥ 

(ɫɬɢɪɨɥ) 74 0,002– 0,007 0,00019 0,00023 0,00021 

Ɋɚɫɯɨɞɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɭɫɬɚɧɨɜɤɢ ɗɅɈɍ-ȺȼɌ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.58. ȼ 
ɨɬɥɢɱɢɟ ɨɬ ɚɧɚɥɨɝɢɱɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ȺȼɌ, ɭɜɟɥɢɱɢɜɚɟɬɫɹ 
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ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɟ ɧɚ ɷɥɟɤɬɪɨɞɟɝɢɞɪɚɬɨɪɵ ɛɥɨɤɚ ɗɅɈɍ ɢ ɭɱɢɬɵɜɚɟɬɫɹ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɪɚɫɯɨɞ ɞɟɦɢɧɟɪɚɥɢɡɨɜɚɧɧɨɣ ɜɨɞɵ. 

 
Ɍɚɛɥɢɰɚ 3.58 – ɉɨɬɪɟɛɥɟɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɭɫɬɚɧɨɜɤɢ ɗɅɈɍ-ȺȼɌ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ 

ɜ ɝɨɞ 

ɉɨɬɪɟɛɥɟɧɢɟ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɤȼɬ*ɱ/ɬ 
6,97 22,12 

ɉɨɬɪɟɛɥɟɧɢɟ ɩɚɪɚ Ƚɤɚɥ/ɬ 0,001 29 

ɋɜɟɠɚɹ ɜɨɞɚ ɤɭɛ.ɦ/ɬ 0,01 0,06 

Ɉɯɥɚɠɞɚɸɳɚɹ ɜɨɞɚ ɤɭɛ.ɦ/ɬ 1 4,5 

Ɍɟɩɥɨɮɢɤɚɰɢɨɧɧɚɹ ɜɨɞɚ ɬ.ɭ.ɬ./ɬ 0,00014 0,0002 

Ɉɛɨɪɨɬɧɚɹ ɜɨɞɚ ɬ.ɭ.ɬ./ɬ 0,0003 0,0028 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ 
(ɜɫɟɝɨ) ɬ.ɭ.ɬ./ɬ 0,01 56 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ 
(ɠɢɞɤɨɝɨ) ɬ.ɭ.ɬ./ɬ 0,0004 12 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ 
(ɝɚɡɨɜɨɝɨ) ɬ.ɭ.ɬ./ɬ 0,002 43 

 
Ⱦɚɧɧɵɟ ɩɨ ɮɢɡɢɱɟɫɤɨɦɭ ɜɨɡɞɟɣɫɬɜɢɸ, ɤɨɥɢɱɟɫɬɜɭ ɫɬɨɱɧɵɯ ɜɨɞ, ɨɬɯɨɞɨɜ ɢ ɢ 
ɦɚɬɟɪɢɚɥɶɧɵɦ ɪɟɫɭɪɫɚɦ ɞɥɹ ɭɫɬɚɧɨɜɨɤ ɗɅɈɍ-ȺȼɌ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 3.59 – 
3.62. 
 
Ɍɚɛɥɢɰɚ 3.59 – Ɏɢɡɢɱɟɫɤɢɟ ɜɨɡɞɟɣɫɬɜɢɹ, ɩɪɨɢɡɜɨɞɢɦɵɟ ɭɫɬɚɧɨɜɤɨɣ ɗɅɈɍ-ȺȼɌ 

Ɏɚɤɬɨɪ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ɂɫɬɨɱɧɢɤ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɜɨɡɞɟɣɫɬɜɢɹ 

ɍɪɨɜɟɧɶ 
ɜɨɡɞɟɣɫɬɜɢɹ 

Ɇɟɬɨɞ ɫɧɢɠɟɧɢɹ 
ɭɪɨɜɧɹ 

ɜɨɡɞɟɣɫɬɜɢɹ ɞɨ 
ɧɨɪɦɚɬɢɜɧɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ 

ȼɢɛɪɚɰɢɹ 
ɇɚɫɨɫɧɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɞȻ 85-103 ɇɟɬ 

ȼɢɛɪɚɰɢɹ Ⱥɩɩɚɪɚɬɧɵɣ ɞɜɨɪ ɞȻ 81 ɇɟɬ 

ȼɢɛɪɚɰɢɹ Ȼɥɨɤ ɩɟɱɟɣ ɞȻ 99 
ɋɨɨɬɜɟɬɫɬɜɭɟɬ 

ɧɨɪɦɟ 

ȼɢɛɪɚɰɢɹ 
Ȼɥɨɤ ɤɨɬɥɨɜ-
ɭɬɢɥɢɡɚɬɨɪɨɜ 

ɞȻ 103 
ɋɨɨɬɜɟɬɫɬɜɭɟɬ 

ɧɨɪɦɟ 

Ɍɟɩɥɨɜɨɟ 
ɜɨɡɞɟɣɫɬɜɢɟ 

ɉɟɱɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ 

ɢɧɬɟɧɫɢɜɧɨɜɫɬɶ 
ɬɟɩɥɨɜɨɝɨ 
ɨɛɥɭɱɟɧɢɹ 

ȼɬ/ɦ2 

180-740 ɇɟɬ 

ɒɭɦ ɋɟɤɰɢɢ ɩɟɱɟɣ ɞȻȺ 84,1-103 

ɉɪɟɞɭɫɦɨɬɪɟɬɶ 
ɨɛɟɫɩɟɱɟɧɢɟ 
ɩɪɟɞɟɥɶɧɵɯ 

ɭɪɨɜɧɟɣ 
ɡɜɭɤɨɜɨɝɨ 
ɞɚɜɥɟɧɢɹ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 3.59 

Ɏɚɤɬɨɪ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ɂɫɬɨɱɧɢɤ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɜɨɡɞɟɣɫɬɜɢɹ 

ɍɪɨɜɟɧɶ 
ɜɨɡɞɟɣɫɬɜɢɹ 

Ɇɟɬɨɞ ɫɧɢɠɟɧɢɹ 
ɭɪɨɜɧɹ 

ɜɨɡɞɟɣɫɬɜɢɹ ɞɨ 
ɧɨɪɦɚɬɢɜɧɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ 

ɒɭɦ ɇɚɫɨɫɧɵɟ ɞȻȺ 56,0-102,5 

ɉɪɟɞɭɫɦɨɬɪɟɬɶ 
ɨɛɟɫɩɟɱɟɧɢɟ 
ɩɪɟɞɟɥɶɧɵɯ 

ɭɪɨɜɧɟɣ 
ɡɜɭɤɨɜɨɝɨ 
ɞɚɜɥɟɧɢɹ 

ɒɭɦ Ⱥɩɩɚɪɚɬɧɵɣ ɞɜɨɪ ɞȻ 74,1-86,2 

ɋɨɤɪɚɳɟɧɢɟ 
ɜɪɟɦɟɧɢ 

ɩɪɟɛɵɜɚɧɢɹ 
ɉɪɢɦɟɧɟɧɢɟ 

ɋɂɁ 

ɒɭɦ Ȼɥɨɤ ɤɨɥɨɧɧ ɞȻȺ 82-83 ɇɟɬ 

ɒɭɦ 
Ȼɥɨɤ 

ɬɟɩɥɨɨɛɦɟɧɧɢɤɨɜ 
ɞȻȺ 72-80 

ɋɨɨɬɜɟɬɫɬɜɭɟɬ 
ɧɨɪɦɟ 

ɒɭɦ 
Ȼɥɨɤ ɤɨɬɥɨɜ-
ɭɬɢɥɢɡɚɬɨɪɨɜ 

ɞȻȺ 83-86 ɇɟɬ 

ɒɭɦ 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ 
ɭɫɬɚɧɨɜɤɚ 

Ɇɟɫɬɨ ɢɡɦɟɪɟɧɢɹ: 
ɗɬɚɠɟɪɤɚ 

ɞȻȺ 92-94 ɇɟɬ 

ɗɥɟɤɬɪɨɦɚɝɧɢɬɧɨɟ 
ɡɚɝɪɹɡɧɟɧɢɟ 

ɋɟɤɰɢɢ ɯ, ɏȼ, 
ȼɄɏ,ȼɏ, ȺȼɈ 

ɞȻȺ 83,1-87,5 

ɉɪɟɞɭɫɦɨɬɪɟɬɶ 
ɨɛɟɫɩɟɱɟɧɢɟ 
ɩɪɟɞɟɥɶɧɵɯ 

ɭɪɨɜɧɟɣ 
ɡɜɭɤɨɜɨɝɨ 
ɞɚɜɥɟɧɢɹ 

 
Ɍɚɛɥɢɰɚ 3.60 – Ɇɚɬɟɪɢɚɥɶɧɵɟ ɪɟɫɭɪɫɵ ɭɫɬɚɧɨɜɤɢ ɗɅɈɍ-ȺȼɌ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

Ɍɢɩ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

ɇɚɬɪ ɟɞɤɢɣ, 100% Ɋɟɚɝɟɧɬɵ ɬ 1,3 240 

ɂɧɝɢɛɢɬɨɪ ɤɨɪɪɨɡɢɢ  Ɋɟɚɝɟɧɬɵ ɬ 0,0014 31,2 

TRACAP TRAC 102 Ɋɟɚɝɟɧɬɵ ɤɝ/ɫɭɬɤɢ 109 109 

ɇɟɣɬɪɚɥɢɡɚɬɨɪ 
Dodicor 1830 

Ɋɟɚɝɟɧɬɵ ɤɝ/ɫɭɬ 2,8 3,892 

Ⱦɟɷɦɭɥɶɝɚɬɨɪ 
(ɧ/ɪɚɫɬɜɨɪ.) 

Ⱦɢɫɫɨɥɶɜɚɧ 3431 
Ɋɟɚɝɟɧɬɵ ɬ 0,096-24 0,299-48 

ɇɟɣɬɪɚɥɢɡɚɬɨɪ 
«Ƚɟɪɤɭɥɟɫ 54505» ɩɪɢ 

ɜɵɜɨɞɟ ɧɚ ɪɟɠɢɦ 
Ɋɟɚɝɟɧɬɵ ɤɝ/ɬ 0,0006 0,0024-0,2 

Ⱦɟɷɦɭɥɶɝɚɬɨɪ 
«Ƚɟɪɤɭɥɟɫ 1603» ɩɪɢ 

ɪɚɫɱɟɬɟ ɧɚ ɧɟɮɬɶ 
Ɋɟɚɝɟɧɬɵ ɤɝ/ɬ 0,0025 0,0025 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 3.60 

Ɏɚɤɬɨɪ ɜɨɡɞɟɣɫɬɜɢɹ 
ɂɫɬɨɱɧɢɤ 

ɜɨɡɞɟɣɫɬɜɢɹ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɜɨɡɞɟɣɫɬɜɢɹ 

ɍɪɨɜɟɧɶ 
ɜɨɡɞɟɣɫɬɜɢɹ 

Ɇɟɬɨɞ ɫɧɢɠɟɧɢɹ 
ɭɪɨɜɧɹ 

ɜɨɡɞɟɣɫɬɜɢɹ ɞɨ 
ɧɨɪɦɚɬɢɜɧɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ 

ɂɧɝɢɛɢɬɨɪ ɤɨɪɪɨɡɢɢ 
«Ƚɟɪɤɭɥɟɫ 30617 Ⱥ» 

ɩɪɢ ɜɵɜɨɞɟ ɭɫɬɚɧɨɜɤɢ 
ɧɚ ɪɟɠɢɦ 

Ɋɟɚɝɟɧɬɵ ɤɝ/ɬ 0,0009 0,0022-0,006 

Ⱥɦɦɢɚɤ Ɋɟɚɝɟɧɬɵ ɬ 2686908,6 3283999,4 

ɋɨɞɚ 
ɤɚɥɶɰɢɧɢɪɨɜɚɧɧɚɹ 

Ɋɟɚɝɟɧɬɵ ɬ 2686908,6 3283999,4 

Dissolvan 3359 Ɋɟɚɝɟɧɬɵ 
ɤɝ/ɬ ɫɵɪɨɣ 

ɧɟɮɬɢ 
0,001 0,0025 

Ƚɟɪɤɭɥɟɫ 1017 Ɋɟɚɝɟɧɬɵ 
ɤɝ/ɬ ɫɵɪɨɣ 

ɧɟɮɬɢ 
0,001 0,0036 

EMBREAK 2W655 Ɋɟɚɝɟɧɬɵ 
ɤɝ/ɬ ɫɵɪɨɣ 

ɧɟɮɬɢ 
0,0002 0,004 

Depositrol BL 5400 Ɋɟɚɝɟɧɬɵ ɤɝ/ɦɟɫ 36 72 

Ȼɢɨɞɢɫɩɟɪɝɚɬɨɪ 
Spectrus BD 1500 

Ɋɟɚɝɟɧɬɵ ɤɝ/ɦɟɫ 4 4 

Depositrol BL 5314 Ɋɟɚɝɟɧɬɵ ɤɝ/ɦɟɫ 57 57 

Ȼɢɨɰɢɞ Spectrus 
OX909 

Ɋɟɚɝɟɧɬɵ ɤɝ/ɦɟɫ 187 187 

Spectrus NX1100 Ɋɟɚɝɟɧɬɵ ɤɝ/ɦɟɫ 4 192 

ɂɧɝɢɛɢɬɨɪ ɨɬɥɨɠɟɧɢɣ 
ɢ ɤɨɪɪɨɡɢɢ Ecotech 

ING1010 
Ɋɟɚɝɟɧɬɵ ɤɝ/ɦɟɫ 20,8 20,8 

ɂɧɝɢɛɢɬɨɪ ɨɬɥɨɠɟɧɢɣ 
ɢ ɤɨɪɪɨɡɢɢ Ecotech 

ING1040 
Ɋɟɚɝɟɧɬɵ ɤɝ/ɦɟɫ 51 51 

Ȼɢɨɰɢɞ Ecotech DB70 Ɋɟɚɝɟɧɬɵ ɤɝ/ɦɟɫ 116,7 116,7 

Ȼɢɨɰɢɞ Ecotech OB92 Ɋɟɚɝɟɧɬɵ ɤɝ/ɦɟɫ 66,7 66,7 

Ȼɢɨɰɢɞ Ecotech NB80 Ɋɟɚɝɟɧɬɵ ɤɝ/ɦɟɫ 16,7 16,7 

ɂɧɝɢɛɢɬɨɪ ɨɬɥɨɠɟɧɢɣ 
ɢ ɲɥɚɦɚ Depositrol BL 

6501 
Ɋɟɚɝɟɧɬɵ ɤɝ/ɦɟɫ 93 93 

Petromeen AF-114E Ɋɟɚɝɟɧɬɵ ɤɝ/ɬɧ ɦɚɡɭɬɚ 0,0013 0,0076 

Ɏɢɥɶɬɪɨɜɚɥɶɧɚɹ 
ɬɤɚɧɶ 

Ɇɚɬɟɪɢɚɥɵ 
ɩ.ɦ./ɬ 

ɚɜɢɚɤɟɪɨɫɢɧɚ 
ɩɪɹɦɨɝɨɧɧɨɝɨ 

0,0003 0,0003 

Ⱦɟɷɦɭɥɶɝɚɬɨɪ Ɋɟɚɝɟɧɬɵ ɤɝ/ɬ 0,0011 0,0015 

ɇɟɣɬɪɚɥɢɡɚɬɨɪ Ɋɟɚɝɟɧɬɵ ɤɝ/ɬ 0,00098 0,00143 

ɉɨɝɥɨɬɢɬɟɥɶ 
ɫɟɪɨɜɨɞɨɪɨɞɚ 

Ɋɟɚɝɟɧɬɵ ɤɝ/ɬ 0,0621 0,1957 

Ɇɨɧɨɷɬɚɧɨɥɚɦɢɧ Ɋɟɚɝɟɧɬɵ ɤɝ/ɬ 0,2 0,2 
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Ɍɚɛɥɢɰɚ 3.61 – Ɉɬɯɨɞɵ ɭɫɬɚɧɨɜɤɢ ɗɅɈɍ-ȺȼɌ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɬɯɨɞɚ 

ɂɫɬɨɱɧɢɤ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɨɜ 

Ʉɨɞ ɨɬɯɨɞɚ ɩɨ 
ɎɄɄɈ 

Ʉɥɚɫɫ 
ɨɩɚɫɧɨɫɬ
ɢ ɨɬɯɨɞɚ 
ɞɥɹ Ɉɋ 

Ɇɚɫɫɚ 
ɨɛɪɚɡɨɜɚɧɢ
ɹ ɨɬɯɨɞɚ ɜ 

ɪɟɮɟɪɟɧɬɧɨ
ɦ ɝɨɞɭ, ɬ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɫɩɨɫɨɛɚ 

ɭɬɢɥɢɡɚɰɢɢ 
(ɜɬɨɪɢɱɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ
) ɢɥɢ 

ɨɛɟɡɜɪɟɠɢɜɚɧɢ
ɹ ɨɬɯɨɞɚ 

Ɉɬɯɨɞɵ 
ɦɢɧɟɪɚɥɶɧɵɯ 

ɦɚɫɟɥ 
ɢɧɞɭɫɬɪɢɚɥɶɧɵɯ 

Ɉɬɪɚɛɨɬɚɧɧɨɟ 
ɦɚɫɥɨ ɧɚɫɨɫɨɜ 

40613001313 3 0,048-3,44 
ȼɬɨɪɢɱɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

ɒɥɚɦ ɨɱɢɫɬɤɢ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢ 

ɟɦɤɨɫɬɟɣ ɨɬ 
ɧɟɮɬɢ ɢ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 

ȿɦɤɨɫɬɢ, 
ɚɩɩɚɪɚɬɵ, 

ɪɟɡɟɪɜɭɚɪɵ 
91120002393 3 7,19-29,3 ɇɟɬ 

ɉɟɫɨɤ, 
ɡɚɝɪɹɡɧɟɧɧɵɣ 
ɧɟɮɬɶɸ ɢɥɢ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɦ 
(ɫɨɞɟɪɠɚɧɢɟ 
ɧɟɮɬɢ ɢɥɢ 

ɧɟɮɬɟɩɪɨɞɭɤɬɚ 
ɦɟɧɟɟ 15%) 

Ɍɟɪɪɢɬɨɪɢɹ 
ɭɫɬɚɧɨɜɨɤ 

91920102394 4 0,41-1,25 ɇɟɬ 

Ɉɬɯɨɞɵ 
ɫɢɧɬɟɬɢɱɟɫɤɢɯ ɢ 
ɩɨɥɭɫɢɧɬɟɬɢɱɟɫɤ

ɢɯ ɦɚɫɟɥ 
ɢɧɞɭɫɬɪɢɚɥɶɧɵɯ 

ɍɫɬɚɧɨɜɤɚ 
ɗɅɈɍ-ȺȼɌ-12 

41320001314 3 1 

ɉɟɪɟɞɚɱɚ ɧɚ 
ɭɬɢɥɢɡɚɰɢɸ 

ɞɪɭɝɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ 

ɓɟɥɨɱɶ 
ɨɬɪɚɛɨɬɚɧɧɚɹ 
ɩɪɢ ɨɱɢɫɬɤɟ 

ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ 
ɫɵɪɶɹ ɨɬ 

ɦɟɪɤɚɩɬɚɧɨɜ ɢ 
ɫɟɪɨɜɨɞɨɪɨɞɚ 

ɓɟɥɨɱɧɚɹ 
ɨɱɢɫɬɤɚ 

ɭɝɥɟɜɨɞɨɪɨɞɧɵ
ɯ ɮɪɚɤɰɢɣ ɨɬ 

ɦɟɪɤɚɩɬɚɧɨɜ ɢ 
ɫɟɪɨɜɨɞɨɪɨɞɚ 

30820401103 3 180 ɇɟɬ 

Ɉɬɯɨɞɵ ɫɦɟɫɢ 
ɡɚɬɜɟɪɞɟɜɲɢɯ 
ɪɚɡɧɨɪɨɞɧɵɯ 

ɩɥɚɫɬɦɚɫɫ 

Ɋɚɫɬɚɪɢɜɚɧɢɟ 
ɪɟɚɝɟɧɬɨɜ 

571099000100
4 

4 0,123 ɇɟɬ 

Ɇɚɫɥɚ 
ɬɭɪɛɢɧɧɵɟ 

ɨɬɪɚɛɨɬɚɧɧɵɟ 

Ɂɚɦɟɧɚ ɦɚɫɟɥ 
ɜ ɧɚɫɨɫɧɨ-

ɤɨɦɩɪɟɫɫɨɪɧɨ
ɦ ɢ ɫɬɚɧɨɱɧɨɦ 
ɨɛɨɪɭɞɨɜɚɧɢɢ 

541002120203
3 

3 0,708 

ɉɟɪɟɞɚɱɚ ɧɚ 
ɭɬɢɥɢɡɚɰɢɸ 

ɞɪɭɝɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ 
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Ɍɚɛɥɢɰɚ 3.62 – ɋɬɨɱɧɵɟ ɜɨɞɵ ɭɫɬɚɧɨɜɤɢ ɗɅɈɍ-ȺȼɌ 
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pH ɞɨɩ. 170 Ⱦɚ – 7,2 8,5 7,9 

Ⱥɦɦɨɧɢɣ-ɢɨɧ 5 Ⱦɚ 0,09-0,3 0,05 3,2 1,6 

ɀɟɥɟɡɨ 47 Ⱦɚ 0,18 0,05 0,28 0,165 

ȺɋɉȺȼ 
(ɚɧɢɨɧɧɵɟ 

ɫɢɧɬɟɬɢɱɟɫɤɢɟ 
ɩɨɜɟɪɯɧɨɫɬɧɨ-

ɚɤɬɢɜɧɵɟ 
ɜɟɳɟɫɬɜɚ) 

92 Ⱦɚ 2,2 0,01 4 2 

ȻɉɄ ɩɨɥɧ. 165 Ⱦɚ 74,1 11,6 125 68,3 

ȼɡɜɟɲɟɧɧɵɟ 
ɜɟɳɟɫɬɜɚ 

166 Ⱦɚ 225,4 15,5 400 207,8 

ɇɟɮɬɟɩɪɨɞɭɤɬɵ 
(ɧɟɮɬɶ) 74 Ⱦɚ 9,5-460,5 4,8 300000 150002,4 

ɋɭɥɶɮɢɞɵ 99 Ⱦɚ/ɇɟɬ 1,6-97,5 0,004 326,4 163,2 

Ɏɟɧɨɥ, 
ɝɢɞɪɨɤɫɢɛɟɧɡɨɥ 

119 Ⱦɚ 0,3-3,1 0,5 10,8 5,7 

Ɏɨɫɮɚɬɵ (ɩɨ 
ɮɨɫɮɨɪɭ) 121 Ⱦɚ 1 0,13 1,7 0,92 

ɏɥɨɪɢɞ-ɚɧɢɨɧ 
(ɯɥɨɪɢɞɵ) 129 Ⱦɚ 286,3 9,7 518 263,9 

 
3.5.3 Ʉɨɦɩɥɟɤɫɧɵɟ ɭɫɬɚɧɨɜɤɢ ɚɬɦɨɫɮɟɪɧɨ-ɜɚɤɭɭɦɧɨɣ ɩɟɪɟɝɨɧɤɢ ɧɟɮɬɢ 

(ɝɚɡɨɜɨɝɨ ɤɨɧɞɟɧɫɚɬɚ) ɫ ɛɥɨɤɨɦ ɜɬɨɪɢɱɧɨɣ ɩɟɪɟɝɨɧɤɢ ɞɢɫɬɢɥɥɹɬɧɵɯ ɮɪɚɤɰɢɣ 

 

Ⱦɚɧɧɵɟ ɩɨ ɜɵɛɪɨɫɚɦ, ɮɢɡɢɱɟɫɤɨɦɭ ɜɨɡɞɟɣɫɬɜɢɸ, ɤɨɥɢɱɟɫɬɜɭ ɫɬɨɱɧɵɯ ɜɨɞ, 
ɨɬɯɨɞɨɜ ɢ ɩɨɬɪɟɛɥɟɧɢɸ ɷɧɟɪɝɢɢ ɞɥɹ ɭɫɬɚɧɨɜɨɤ ɗɅɈɍ-ȺȼɌ ɫ ɛɥɨɤɨɦ ɜɬɨɪɢɱɧɨɣ 
ɩɟɪɟɝɨɧɤɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 3.63 – 3.68. 
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Ɍɚɛɥɢɰɚ 3.63 – ȼɵɛɪɨɫɵ ɭɫɬɚɧɨɜɤɢ ɗɅɈɍ-ȺȼɌ ɫ ɛɥɨɤɨɦ ɜɬɨɪɢɱɧɨɣ ɩɟɪɟɝɨɧɤɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ 
ɜɵɛɪɨɫɨɜ 

Ʉɨɞ 
ɡɚɝɪɹɡɧɹɸɳɟ
ɝɨ ɜɟɳɟɫɬɜɚ 

ɩɨ 1316  
(I – ɞɥɹ ɚɬɦ. 

ɜɨɡɞɭɯɚ) 

Ƚɨɞɨɜɚɹ 
ɦɚɫɫɚ 

ɜɵɛɪɨɫɨɜ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɬ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ 

ɜɵɛɪɨɫɨɜ, 
ɝ/ɫ 

ɋɪɟɞɧɢɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ⱥɡɨɬɚ ɞɢɨɤɫɢɞ 1 117,5– 603,4 2,2 19,1 10,7 

Ⱥɡɨɬɚ ɨɤɫɢɞ 2 19,2– 98 0,36 3,1 1,73 

Ⱥɦɢɥɟɧɵ (ɫɦɟɫɶ 
ɢɡɨɦɟɪɨɜ) 60 0,28– 0,9 0,009 0,03 0,02 

Ⱥɦɦɢɚɤ 4 0,008–0,01 0,0004 0,0007 0,0006 

Ȼɟɧɡɚɩɢɪɟɧ 7 0,00007–0,001 0,0000001 0,00004 0,00002 

Ȼɟɧɡɨɥ 67 0,45–3,3 0,02 0,1 0,06 

ȼɚɧɚɞɢɹ ɩɹɬɢ 
ɨɤɫɢɞ 

9 1,06 0,029 0,032 0,03 

Ⱦɢɦɟɬɢɥɛɟɧɡɨɥ 
(ɤɫɢɥɨɥ) (ɫɦɟɫɶ 
ɦɟɬɚ-, ɨɪɬɨ– ɢ 
ɩɚɪɚɢɡɨɦɟɪɨɜ) 

68 0,07–1,08 0,002 0,04 0,021 

Ɂɨɥɚ Ɍɗɋ 
ɦɚɡɭɬɧɚɹ (ɜ 

ɩɟɪɟɫɱɟɬɟ ɧɚ 
ɜɚɧɚɞɢɣ) 

23 0,027–3,1 0,000005 0,1 0,05 

Ʉɚɪɛɨɧɚɬ ɧɚɬɪɢɹ 
(ɞɢɧɚɬɪɢɣ 
ɤɚɪɛɨɧɚɬ) 

25 0,018 0,0006 0,0006 0,0006 

Ʉɟɪɨɫɢɧ 156 0,7–31,9 0,02 1,01 0,52 

Ɇɟɬɚɧ 33 0,3–39 0,01 1,9 0,96 

Ɇɟɬɢɥɛɟɧɡɨɥ 
(ɬɨɥɭɨɥ) 70 0,03–2,9 0,001 0,1 0,05 

Ɇɢɧɟɪɚɥɶɧɨɟ 
ɦɚɫɥɨ 

157 0,008–0,05 0,0003 0,0016 0,001 

Ɇɨɧɨɷɬɚɧɨɥɚɦɢɧ ɞɨɩ. 181 0,1–2,6 0,004 0,08 0,042 

ɇɚɬɪɢɣ ɝɢɞɪɨɤ-
ɫɢɞ (ɇɚɬɪɢɹ 

ɝɢɞɪɨɨɤɢɫɶ, ɇɚɬɪ 
ɟɞɤɢɣ, ɋɨɞɚ 

ɤɚɭɫɬɢɱɟɫɤɚɹ) 

ɞɨɩ. 193 0,006-3,4 0,00015 0,1 0,05 

ɋɟɪɨɜɨɞɨɪɨɞ 40 0,02–1,5 0,000014 0,05 0,025 

ɋɟɪɵ ɞɢɨɤɫɢɞ 43 377,6–1491,9 1,3 170 85,65 

ɋɩɢɪɬ 
ɢɡɨɛɭɬɢɥɨɜɵɣ 

102 0,4 0,014 0,014 0,014 

ɋɩɢɪɬ 
ɢɡɨɩɪɨɩɢɥɨɜɵɣ 

104 0,3 0,009 0,009 0,009 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ 

C12-C19 
58 0,16– 22,8 0,005 0,7 0,35 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ C1-

C5 (ɢɫɤɥɸɱɚɹ 
ɦɟɬɚɧ) 

56 28,2– 135,5 0,03 4,6 2,32 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ C6-

C10 
57 0,5– 87,5 0,01 2,98 1,5 

ɍɝɥɟɪɨɞ (ɋɚɠɚ) ɞɨɩ. 195 0,5–5,6 0,01 0,29 0,15 

ɍɝɥɟɪɨɞɚ ɨɤɫɢɞ 46 3,7– 327 0,014 43,9 22 

ɗɬɢɥɛɟɧɡɨɥ 
(ɫɬɢɪɨɥ) 74 0,005– 0,02 0,0002 0,0007 0,0005 

ɗɬɢɥɟɧɝɥɢɤɨɥɶ 
(1,2-ɷɬɚɧɞɢɨɥ) ɞɨɩ. 172 0,7 0,02 0,02 0,02 
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Ɍɚɛɥɢɰɚ 3.64 – ɉɨɬɪɟɛɥɟɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɭɫɬɚɧɨɜɤɢ ɗɅɈɍ-ȺȼɌ ɫ ɛɥɨɤɨɦ 
ɜɬɨɪɢɱɧɨɣ ɩɟɪɟɝɨɧɤɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

ɉɨɬɪɟɛɥɟɧɢɟ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɤȼɬ*ɱ/ɬ 6,28 13,43 

ɉɨɬɪɟɛɥɟɧɢɟ ɩɚɪɚ Ƚɤɚɥ/ɬ 0,0006 0,14 

ɋɜɟɠɚɹ ɜɨɞɚ ɤɭɛ.ɦ/ɬ 0,06 0,2 

Ɉɯɥɚɠɞɚɸɳɚɹ ɜɨɞɚ ɤɭɛ.ɦ/ɬ 1,8 2,2 

Ɍɟɩɥɨɮɢɤɚɰɢɨɧɧɚɹ 
ɜɨɞɚ 

ɬ.ɭ.ɬ./ɬ 0,00024 0,00025 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ 
(ɜɫɟɝɨ) ɬ.ɭ.ɬ./ɬ 0,019 0,05 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ 
(ɠɢɞɤɨɝɨ) ɬ.ɭ.ɬ./ɬ 0,00007 0,011 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ 
(ɝɚɡɨɜɨɝɨ) ɬ.ɭ.ɬ./ɬ 0,017 0,036 

 
Ɍɚɛɥɢɰɚ 3.65 – Ɏɢɡɢɱɟɫɤɢɟ ɜɨɡɞɟɣɫɬɜɢɹ, ɩɪɨɢɡɜɨɞɢɦɵɟ ɭɫɬɚɧɨɜɤɨɣ ɗɅɈɍ-ȺȼɌ ɫ 
ɛɥɨɤɨɦ ɜɬɨɪɢɱɧɨɣ ɩɟɪɟɝɨɧɤɢ 

Ɏɚɤɬɨɪ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ɂɫɬɨɱɧɢɤ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɜɨɡɞɟɣɫɬɜɢɹ 

ɍɪɨɜɟɧɶ 
ɜɨɡɞɟɣɫɬɜɢɹ 

Ɇɟɬɨɞ 
ɫɧɢɠɟɧɢɹ 

ɭɪɨɜɧɹ 
ɜɨɡɞɟɣɫɬɜɢɹ ɞɨ 
ɧɨɪɦɚɬɢɜɧɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ 

ȼɢɛɪɚɰɢɹ 
ɇɚɫɨɫɧɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɞȻ 76,5–101 ɇɟɬ 

ȼɢɛɪɚɰɢɹ Ȼɥɨɤ ɩɟɱɟɣ ɞȻ 99 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ 

ɧɨɪɦɟ 

ȼɢɛɪɚɰɢɹ 
Ȼɥɨɤ ɤɨɬɥɨɜ-
ɭɬɢɥɢɡɚɬɨɪɨɜ 

ɞȻ 103 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ 

ɧɨɪɦɟ 

ɒɭɦ ɇɚɫɨɫɧɚɹ ɞȻȺ 80,7-98 ɇɟɬ 

ɒɭɦ Ȼɥɨɤ ɩɟɱɟɣ ɞȻȺ 87,5-100 ɇɟɬ 

ɒɭɦ Ȼɥɨɤ ɤɨɥɨɧɧ ɞȻȺ 83 ɇɟɬ 

ɒɭɦ 
Ȼɥɨɤ 

ɬɟɩɥɨɨɛɦɟɧɧɢɤɨɜ 
ɞȻȺ 74-80 

ɫɨɨɬɜɟɬɫɬɜɭɟɬ 
ɧɨɪɦɟ 

ɒɭɦ Ⱥɩɩɚɪɚɬɧɵɣ ɞɜɨɪ ɞȻȺ 68,8 ɇɟɬ 
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Ɍɚɛɥɢɰɚ 3.66 – Ɇɚɬɟɪɢɚɥɶɧɵɟ ɪɟɫɭɪɫɵ ɭɫɬɚɧɨɜɤɢ ɗɅɈɍ-ȺȼɌ ɫ ɛɥɨɤɨɦ ɜɬɨɪɢɱɧɨɣ 
ɩɟɪɟɝɨɧɤɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

Ɍɢɩ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɟɬɢɥɞɢɷɬɚɧɨɥɚɦɢɧ Ɋɟɚɝɟɧɬɵ ɤɝ/ɫɭɬ 4214,6 7024,4 

Ⱦɟɷɦɭɥɶɝɚɬɨɪ Dissolvan 
3359 

Ɋɟɚɝɟɧɬɵ ɤɝ/ɫɭɬ 20,4 34 

ɂɧɝɢɛɢɬɨɪ ɤɨɪɪɨɡɢɢ 
Dodigen 481 

Ɋɟɚɝɟɧɬɵ ɤɝ/ɫɭɬ 30,6 51 

ɇɟɣɬɪɚɥɢɡɚɬɨɪ Dodicor 
1830 

Ɋɟɚɝɟɧɬɵ ɤɝ/ɫɭɬ 20,4 34 

ɋɜ/ɜɨɞɚ ɦɚɬɟɪɢɚɥ ɦ3 24016,2 894827,4 

ȿɞɤɢɣ ɧɚɬɪɢɣ ɪɟɚɝɟɧɬ ɬ 19 328667,4 

Ⱦɨɞɢɤɨɪ ɪɟɚɝɟɧɬ ɤɝ 14257,8 14257,8 

Ⱦɨɞɢɝɟɧ ɪɟɚɝɟɧɬ ɤɝ 12000,2 12000,2 

Ⱥɡɨɬ ɦɚɬɟɪɢɚɥ ɧɦ3 9,8 9,8 

Ⱥɦɦɢɚɤ ɪɟɚɝɟɧɬ ɤɝ 11935,7 11935,7 

ɂɧɝɢɛɢɬɨɪ ɤɨɪɪɨɡɢɢ 
"NALɋO EC 3031 Ⱥ " ɪɟɚɝɟɧɬ ɤɝ 346,5 346,5 

ɋɨɞɚ ɤɚɥɶɰɢɧɢɪɨɜɚɧɧɚɹ Ɋɟɚɝɟɧɬɵ ɬ 2842536,6 3474211,4 

Ƚɟɪɤɭɥɟɫ 1017 Ɋɟɚɝɟɧɬɵ ɤɝ/ɬ ɫɵɪɨɣ ɧɟɮɬɢ 0,0003 0,002 

EMBREAK 2W655 Ɋɟɚɝɟɧɬɵ ɤɝ/ɬ ɫɵɪɨɣ ɧɟɮɬɢ 0,0006 0,0027 

Ƚɟɪɤɭɥɟɫ 30617 Ɋɟɚɝɟɧɬɵ ɤɝ/ɬ ɫɵɪɨɣ ɧɟɮɬɢ 0,0014 0,003 

Ƚɟɪɤɭɥɟɫ 54505 Ɋɟɚɝɟɧɬɵ ɤɝ/ɬ ɫɵɪɨɣ ɧɟɮɬɢ 0,00036 0,002 

Depositrol BL 5400 Ɋɟɚɝɟɧɬɵ ɤɝ/ɦɟɫ 59 120 

Ȼɢɨɞɢɫɩɟɪɝɚɬɨɪ 
Spectrus BD 1500 

Ɋɟɚɝɟɧɬɵ ɤɝ/ɦɟɫ 11 11 

Depositrol BL 5314 Ɋɟɚɝɟɧɬɵ ɤɝ/ɦɟɫ 55 115 

Ȼɢɨɰɢɞ Spectrus OX909 Ɋɟɚɝɟɧɬɵ ɤɝ/ɦɟɫ 196 396 

Spectrus NX1100 Ɋɟɚɝɟɧɬɵ ɤɝ/ɦɟɫ 15 539 

ɂɧɝɢɛɢɬɨɪ ɨɬɥɨɠɟɧɢɣ ɢ 
ɤɨɪɪɨɡɢɢ Ecotech 

ING1010 
Ɋɟɚɝɟɧɬɵ ɤɝ/ɦɟɫ 45 45 

ɂɧɝɢɛɢɬɨɪ ɨɬɥɨɠɟɧɢɣ ɢ 
ɤɨɪɪɨɡɢɢ Ecotech 

ING1040 
Ɋɟɚɝɟɧɬɵ ɤɝ/ɦɟɫ 119,6 119,6 

Ȼɢɨɰɢɞ Ecotech DB70 Ɋɟɚɝɟɧɬɵ ɤɝ/ɦɟɫ 233,3 233,3 

Ȼɢɨɰɢɞ Ecotech OB92 Ɋɟɚɝɟɧɬɵ ɤɝ/ɦɟɫ 55 166,7 

Ȼɢɨɰɢɞ Ecotech NB80 Ɋɟɚɝɟɧɬɵ ɤɝ/ɦɟɫ 70 70 

ɂɧɝɢɛɢɬɨɪ ɨɬɥɨɠɟɧɢɣ ɢ 
ɲɥɚɦɚ Depositrol BL 

6501 
Ɋɟɚɝɟɧɬɵ ɤɝ/ɦɟɫ 219 219 

Petromeen AF-114E Ɋɟɚɝɟɧɬɵ ɤɝ/ɬɧ ɦɚɡɭɬɚ 0,001 0,009 

Ɍɪɢɷɬɢɥɟɧɝɥɢɤɨɥɶ Ɋɟɚɝɟɧɬɵ ɬ/ɝɨɞ 0,98 1,67 

ɂɧɝɢɛɢɬɨɪ ɤɨɪɪɨɡɢɢ 
CorrShield MD4100 

Ɋɟɚɝɟɧɬɵ ɤɝ/ɦɟɫ 
11 

50 

ɇɟɨɤɢɫɥɹɸɳɢɣ Ȼɢɨɰɢɞ 
Spectrus NX1164 

Ɋɟɚɝɟɧɬɵ ɤɝ/ɦɟɫ 
11 

23 

Ɏɢɥɶɬɪɨɜɚɥɶɧɚɹ ɬɤɚɧɶ Ɇɚɬɟɪɢɚɥɵ 
ɩ.ɦ./ɬ 

ɚɜɢɚɤɟɪɨɫɢɧɚ 
ɩɪɹɦɨɝɨɧɧɨɝɨ 

11 
0,0003 

ɋɇ 2439 Ɋɟɚɝɟɧɬɵ ɤɝ/ɬ ɫɵɪɨɣ ɧɟɮɬɢ 11 0,001 
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Ɍɚɛɥɢɰɚ 3.67 – Ɉɬɯɨɞɵ ɭɫɬɚɧɨɜɤɢ ɗɅɈɍ-ȺȼɌ ɫ ɛɥɨɤɨɦ ɜɬɨɪɢɱɧɨɣ ɩɟɪɟɝɨɧɤɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɬɯɨɞɚ 

ɂɫɬɨɱɧɢɤ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɨɜ 

Ʉɨɞ ɨɬɯɨɞɚ ɩɨ 
ɎɄɄɈ 

Ʉɥɚɫɫ 
ɨɩɚɫɧɨɫɬ
ɢ ɨɬɯɨɞɚ 
ɞɥɹ Ɉɋ 

Ɇɚɫɫɚ 
ɨɛɪɚɡɨɜɚɧɢ
ɹ ɨɬɯɨɞɚ ɜ 

ɪɟɮɟɪɟɧɬɧɨ
ɦ ɝɨɞɭ, ɬ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɫɩɨɫɨɛɚ 

ɭɬɢɥɢɡɚɰɢɢ 
(ɜɬɨɪɢɱɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ
) ɢɥɢ 

ɨɛɟɡɜɪɟɠɢɜɚɧɢ
ɹ ɨɬɯɨɞɚ 

Ɉɬɯɨɞɵ 
ɦɢɧɟɪɚɥɶɧɵɯ 

ɦɚɫɟɥ 
ɢɧɞɭɫɬɪɢɚɥɶɧɵɯ 

ɇɚɫɨɫɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ 

40613001313 3 1,5-5,3 ɉɟɪɟɪɚɛɨɬɤɚ 

ɒɥɚɦ ɨɱɢɫɬɤɢ 
ɟɦɤɨɫɬɟɣ ɢ 

ɬɪɭɛɨɩɪɨɜɨɞɨɜ 
ɨɬ ɧɟɮɬɢ ɢ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 

Ɉɱɢɫɬɤɚ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝ
ɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɢ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ 

ɩɟɪɟɞ 
ɪɟɦɨɧɬɧɵɦɢ 

ɪɚɛɨɬɚɦɢ 

91120002393 3 5-10 ɉɟɪɟɪɚɛɨɬɤɚ 

ɉɟɫɨɤ, 
ɡɚɝɪɹɡɧɟɧɧɵɣ 
ɧɟɮɬɶɸ ɢɥɢ 

ɧɟɮɬɟɩɪɨɞɭɤɬɚɦ
ɢ (ɫɨɞɟɪɠɚɧɢɟ 

ɧɟɮɬɢ ɢ 
ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 
15 % ɢ ɛɨɥɟɟ) 

Ʌɢɤɜɢɞɚɰɢɹ 
(ɡɚɫɵɩɤɚ 
ɩɟɫɤɨɦ) 

ɩɪɨɥɢɜɨɜ ɢ 
ɭɬɟɱɟɤ ɩɪɢ 

ɪɚɛɨɬɟ 
ɨɛɨɪɭɞɨɜɚɧɢɹ 

91920101393 3 5-10 ɉɟɪɟɪɚɛɨɬɤɚ 

ɓɟɥɨɱɶ 
ɨɬɪɚɛɨɬɚɧɧɚɹ 
ɩɪɢ ɨɱɢɫɬɤɟ 

ɭɝɥɟɜɨɞɨɪɨɞɧɨɝ
ɨ ɫɵɪɶɹ ɨɬ 

ɦɟɪɤɚɩɬɚɧɨɜ ɢ 
ɫɟɪɨɜɨɞɨɪɨɞɚ 

ɓɟɥɨɱɧɚɹ 
ɨɱɢɫɬɤɚ 

ɭɝɥɟɜɨɞɨɪɨɞɧɵ
ɯ ɮɪɚɤɰɢɣ ɨɬ 

ɦɟɪɤɚɩɬɚɧɨɜ ɢ 
ɫɟɪɨɜɨɞɨɪɨɞɚ 

30820401103 3 180 ɇɟɬ 

Ɉɬɯɨɞɵ ɫɦɟɫɢ 
ɡɚɬɜɟɪɞɟɜɲɢɯ 
ɪɚɡɧɨɪɨɞɧɵɯ 

ɩɥɚɫɬɦɚɫɫ 

Ɋɚɫɬɚɪɢɜɚɧɢɟ 
ɪɟɚɝɟɧɬɨɜ 

571099000100
4 

4 0,123 ɇɟɬ 

Ɇɚɫɥɚ 
ɬɭɪɛɢɧɧɵɟ 

ɨɬɪɚɛɨɬɚɧɧɵɟ 

Ɂɚɦɟɧɚ ɦɚɫɟɥ ɜ 
ɧɚɫɨɫɧɨ-

ɤɨɦɩɪɟɫɫɨɪɧɨɦ 
ɢ ɫɬɚɧɨɱɧɨɦ 

ɨɛɨɪɭ-ɞɨɜɚɧɢɢ 

541002120203
3 

3 1,36 

ɉɟɪɟɞɚɱɚ ɧɚ 
ɭɬɢɥɢɡɚɰɢɸ 

ɞɪɭɝɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ 
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Ɍɚɛɥɢɰɚ 3.68 – ɋɬɨɱɧɵɟ ɜɨɞɵ ɭɫɬɚɧɨɜɤɢ ɗɅɈɍ-ȺȼɌ ɫ ɛɥɨɤɨɦ ɜɬɨɪɢɱɧɨɣ ɩɟɪɟɝɨɧɤɢ 
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ɜɟ
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 1
31

6 
(II

 
– 

ɞɥ
ɹ 

ɜɨ
ɞɧ
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ɯ 

ɨɛ
ɴɟ

ɤɬ
ɨɜ
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ɨɪ

ɹɞ
ɤɨ

ɜɵ
ɣ 

ɧɨ
ɦ

ɟɪ
 

ɇ
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ɢɱ
ɢɟ

 ɜ
ɟɳ

ɟɫ
ɬɜ

ɚ 
ɫɛ

ɪɨ
ɫɨ

ɜ 
ɜ 
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ɡɪ
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ɢɢ
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ɜɚ
ɹ 

ɦ
ɚɫ

ɫɚ
 

ɫɛ
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ɫɚ
 

ɡɚ
ɝɪ

ɹɡ
ɧɹ

ɸ
ɳ

ɟɝ
ɨ 

ɜɟ
ɳ

ɟɫ
ɬɜ

ɚ,
 ɬ

 

Ɇ
ɢɧ

ɢɦ
ɚɥ

ɶɧ
ɚɹ

 
ɤɨ

ɧɰ
ɟɧ

ɬɪ
ɚɰ

ɢɹ
 

ɡɚ
ɝɪ

ɹɡ
ɧɹ
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ɳ

ɟɝ
ɨ 

ɜɟ
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ɬɜ
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ɪɨ
ɫɨ

ɜ,
 

ɦ
ɝ/ɥ

 

Ɇ
ɚɤ

ɫɢ
ɦ

ɚɥ
ɶɧ

ɚɹ
 

ɤɨ
ɧɰ

ɟɧ
ɬɪ

ɚɰ
ɢɹ

 
ɡɚ

ɝɪ
ɹɡ

ɧɹ
ɸ

ɳ
ɟɝ

ɨ 
ɜɟ

ɳ
ɟɫ

ɬɜ
ɚ 

ɫɛ
ɪɨ

ɫɨ
ɜ,

 
ɦ

ɝ/ɥ
 

ɋ
ɪɟ

ɞɧ
ɹɹ

 
ɤɨ

ɧɰ
ɟɧ

ɬɪ
ɚɰ

ɢɹ
 

ɡɚ
ɝɪ

ɹɡ
ɧɹ

ɸ
ɳ

ɟɝ
ɨ 

ɜɟ
ɳ

ɟɫ
ɬɜ

ɚ 
ɫɛ

ɪɨ
ɫɨ

ɜ,
 

ɦ
ɝ/ɥ

 

pH ɞɨɩ. 170 Ⱦɚ 4,3 0,78 8,7 4,74 

Ⱥɦɦɨɧɢɣ-ɢɨɧ 5 Ⱦɚ 11,3 50 100 75 

ȻɉɄ ɩɨɥɧ. 165 Ⱦɚ – 8 250 129 

ɀɟɥɟɡɨ 47 Ⱦɚ – 0,5 0,5 0,5 

ȼɡɜɟɲɟɧɧɵɟ 
ɜɟɳɟɫɬɜɚ 

166 Ⱦɚ – 150 230 190 

ɇɟɮɬɟɩɪɨɞɭɤɬɵ 
(ɧɟɮɬɶ) 74 Ⱦɚ 9,5-714,2 0,1 50000 25000 

ɋɭɥɶɮɢɞɵ 99 Ⱦɚ/ɇɟɬ 0,33-188 0,1 432,5 216,3 

Ɏɟɧɨɥ, 
ɝɢɞɪɨɤɫɢɛɟɧɡɨɥ 

119 Ⱦɚ 0,009-29,4 0,5 64,3 32,4 

ɏɥɨɪɢɞ-ɚɧɢɨɧ 
(ɯɥɨɪɢɞɵ) 129 Ⱦɚ – 2168 2168 2168 

 

3.6 ɍɫɬɚɧɨɜɤɢ ɜɬɨɪɢɱɧɨɣ ɩɟɪɟɝɨɧɤɢ ɞɢɫɬɢɥɥɹɬɨɜ 

 

3.6.1 ȼɬɨɪɢɱɧɚɹ ɩɟɪɟɝɨɧɤɚ ɛɟɧɡɢɧɨɜ 

 

Ⱦɚɧɧɵɟ ɩɨ ɜɵɛɪɨɫɚɦ, ɮɢɡɢɱɟɫɤɨɦɭ ɜɨɡɞɟɣɫɬɜɢɸ, ɤɨɥɢɱɟɫɬɜɭ ɫɬɨɱɧɵɯ ɜɨɞ, 
ɨɬɯɨɞɨɜ ɢ ɩɨɬɪɟɛɥɟɧɢɸ ɷɧɟɪɝɢɢ ɞɥɹ ɭɫɬɚɧɨɜɨɤ ɜɬɨɪɢɱɧɨɣ ɩɟɪɟɝɨɧɤɢ ɛɟɧɡɢɧɨɜ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 3.69 – 3.74. 

 

Ɍɚɛɥɢɰɚ 3.69 – ȼɵɛɪɨɫɵ ɭɫɬɚɧɨɜɤɢ ɜɬɨɪɢɱɧɨɣ ɩɟɪɟɝɨɧɤɢ ɛɟɧɡɢɧɨɜɵɯ ɮɪɚɤɰɢɣ 
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ɡɚ
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ɹɡ
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ɸ
ɳ
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ɜɟ
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ɜɵ

ɛɪ
ɨɫ

ɨɜ
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ɡɚ
ɝɪ

ɹɡ
ɧɹ

ɸ
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ɨ 

ɜɟ
ɳ

ɟɫ
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ɚ 
ɩɨ

 
1
3
1
6

 (
I 

– 
ɞɥ

ɹ 
ɚɬ

ɦ
. ɜ

ɨɡ
ɞɭ

ɯɚ
) 

Ƚɨ
ɞɨ

ɜɚ
ɹ 

ɦ
ɚɫ

ɫɚ
 

ɜɵ
ɛɪ

ɨɫ
ɨɜ

 
ɡɚ

ɝɪ
ɹɡ

ɧɹ
ɸ

ɳ
ɟɝ

ɨ 
ɜɟ

ɳ
ɟɫ

ɬɜ
ɚ,

 ɬ
 

Ɇ
ɢɧ

ɢɦ
ɚɥ

ɶɧ
ɵ

ɣ 
ɜɵ

ɛɪ
ɨɫ

 
ɡɚ

ɝɪ
ɹɡ

ɧɹ
ɸ

ɳ
ɟɝ

ɨ 
ɜɟ

ɳ
ɟɫ

ɬɜ
ɚ,

 ɝ/
ɫ 

Ɇ
ɚɤ

ɫɢ
ɦ

ɚɥ
ɶɧ

ɵ
ɣ 

ɜɵ
ɛɪ

ɨɫ
 

ɡɚ
ɝɪ

ɹɡ
ɧɹ

ɸ
ɳ

ɟɝ
ɨ 

ɜɟ
ɳ

ɟɫ
ɬɜ

ɚ 
ɜɵ

ɛɪ
ɨɫ

ɨɜ
, ɝ

/ɫ
 

ɋ
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ɢɣ

 
ɜɵ

ɛɪ
ɨɫ
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ɧɹ
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ɳ
ɟɝ

ɨ 
ɜɟ

ɳ
ɟɫ

ɬɜ
ɚ,

 ɝ/
ɫ 

Ⱥɡɨɬɚ ɞɢɨɤɫɢɞ 1 0,78– 42,35 0,18 24,7 12,44 

Ⱥɡɨɬɚ ɨɤɫɢɞ 2 0,13–260,6 0,027 9,2 4,6 

Ȼɟɧɡɚɩɢɪɟɧ 7 
1,6 10-8– 

2 10-4 
9 10-8 6 10-7 3,4 10-7 

Ȼɟɧɡɨɥ 67 0,02–15,2 0,001 0,7 0,35 

Ⱦɢɦɟɬɢɥɛɟɧɡɨɥ 
(ɤɫɢɥɨɥ) (ɫɦɟɫɶ 
ɦɟɬɚ-, ɨɪɬɨ– ɢ 
ɩɚɪɚɢɡɨɦɟɪɨɜ) 

68 0,002–14,98 0,0015 0,5 0,25 

Ɂɨɥɚ Ɍɗɋ 
ɦɚɡɭɬɧɚɹ (ɜ 

ɩɟɪɟɫɱɟɬɟ ɧɚ 
ɜɚɧɚɞɢɣ) 

23 0,003 0,0001 0,0001 0,0001 

Ɇɟɬɚɧ 33 0,96 0,05 0,05 0,05 

Ɇɟɬɢɥɛɟɧɡɨɥ 
(ɬɨɥɭɨɥ) 70 0,003–9,7 0,0018 0,3 0,15 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 3.69 
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 ɬ
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ɛɪ
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ɡɚ
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ɹɡ

ɧɹ
ɸ

ɳ
ɟɝ

ɨ 
ɜɟ

ɳ
ɟɫ

ɬɜ
ɚ,

 ɝ/
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Ɇ
ɚɤ

ɫɢ
ɦ
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ɶɧ

ɵ
ɣ 

ɜɵ
ɛɪ

ɨɫ
 

ɡɚ
ɝɪ

ɹɡ
ɧɹ

ɸ
ɳ

ɟɝ
ɨ 

ɜɟ
ɳ

ɟɫ
ɬɜ

ɚ 
ɜɵ

ɛɪ
ɨɫ

ɨɜ
, ɝ

/ɫ
 

ɋ
ɪɟ

ɞɧ
ɢɣ

 
ɜɵ

ɛɪ
ɨɫ

 
ɡɚ

ɝɪ
ɹɡ

ɧɹ
ɸ

ɳ
ɟɝ

ɨ 
ɜɟ

ɳ
ɟɫ

ɬɜ
ɚ,

 ɝ/
ɫ 

ɋɟɪɨɜɨɞɨɪɨɞ 40 0,0003–0,11 0,0035 0,009 0,006 

ɋɟɪɵ ɞɢɨɤɫɢɞ 43 0,09– 321,4 0,0001 15,1 7,6 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ 

C12-C19 
58 0,096 3 3 3 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ C1-

C5 (ɢɫɤɥɸɱɚɹ 
ɦɟɬɚɧ) 

56 0,9 0,007 27,7 13,9 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ C6-

C10 
57 0,3– 57,2 0,4 9,8 5,1 

ɍɝɥɟɪɨɞɚ ɨɤɫɢɞ 46 0,3–206,9 0,06 13,7 6,9 
 
Ɍɚɛɥɢɰɚ 3.70 – ɉɨɬɪɟɛɥɟɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɭɫɬɚɧɨɜɤɢ ɜɬɨɪɢɱɧɨɣ ɩɟɪɟɝɨɧɤɢ 
ɛɟɧɡɢɧɨɜɵɯ ɮɪɚɤɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

ɉɨɬɪɟɛɥɟɧɢɟ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɤȼɬ*ɱ/ɬ 0,14 25 

ɉɨɬɪɟɛɥɟɧɢɟ ɩɚɪɚ Ƚɤɚɥ/ɬ 0,0002 3,6 

Ɉɯɥɚɠɞɚɸɳɚɹ ɜɨɞɚ ɤɭɛ.ɦ/ɬ 1,7 1,7 

Ɍɟɩɥɨɮɢɤɚɰɢɨɧɧɚɹ 
ɜɨɞɚ 

ɬ.ɭ.ɬ./ɬ 5,5 10-5 5,7 10-5 

Ɉɛɨɪɨɬɧɚɹ ɜɨɞɚ ɬ.ɭ.ɬ./ɬ 0,00003 0,0019 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ 
(ɜɫɟɝɨ) ɬ.ɭ.ɬ./ɬ 8 10-6 0,03 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ 
(ɠɢɞɤɨɝɨ) ɬ.ɭ.ɬ./ɬ 4 10-6 0,013 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ 
(ɝɚɡɨɜɨɝɨ) ɬ.ɭ.ɬ./ɬ 7 10-6 0,03 

 
Ɍɚɛɥɢɰɚ 3.71 – Ɏɢɡɢɱɟɫɤɢɟ ɜɨɡɞɟɣɫɬɜɢɹ, ɩɪɨɢɡɜɨɞɢɦɵɟ ɭɫɬɚɧɨɜɤɨɣ ɜɬɨɪɢɱɧɨɣ 
ɩɟɪɟɝɨɧɤɢ ɛɟɧɡɢɧɨɜɵɯ ɮɪɚɤɰɢɣ 

Ɏɚɤɬɨɪ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ɂɫɬɨɱɧɢɤ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɜɨɡɞɟɣɫɬɜɢɹ 

ɍɪɨɜɟɧɶ 
ɜɨɡɞɟɣɫɬɜɢɹ 

Ɇɟɬɨɞ ɫɧɢɠɟɧɢɹ 
ɭɪɨɜɧɹ 

ɜɨɡɞɟɣɫɬɜɢɹ ɞɨ 
ɧɨɪɦɚɬɢɜɧɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ 

ȼɢɛɪɚɰɢɹ ɇɚɫɨɫɧɚɹ ɞȻ 102 
ɋɨɨɬɜɟɬɫɬɜɭɟɬ 

ɧɨɪɦɟ 

ȼɢɛɪɚɰɢɹ Ʉɨɦɩɪɟɫɫɨɪɧɚɹ ɞȻ 113 
ɋɨɨɬɜɟɬɫɬɜɭɟɬ 

ɧɨɪɦɟ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 3.69 

Ɏɚɤɬɨɪ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ɂɫɬɨɱɧɢɤ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɜɨɡɞɟɣɫɬɜɢɹ 

ɍɪɨɜɟɧɶ 
ɜɨɡɞɟɣɫɬɜɢɹ 

Ɇɟɬɨɞ ɫɧɢɠɟɧɢɹ 
ɭɪɨɜɧɹ 

ɜɨɡɞɟɣɫɬɜɢɹ ɞɨ 
ɧɨɪɦɚɬɢɜɧɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ 

ȼɢɛɪɚɰɢɹ 

ɂɫɬɨɱɧɢɤ: 
ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ 

ɩɪɨɰɟɫɫɵ Ɇɟɫɬɨ 
ɢɡɦɟɪɟɧɢɹ: ɗɬɚɠɟɪɤɚ 

ɞȻ 
X – 74 Y – 76 Z 

– 79 
ɇɟɬ 

Ɍɟɩɥɨɜɨɟ 
ɜɨɡɞɟɣɫɬɜɢɟ 

Ɏɚɤɬɨɪɵ ɫɪɟɞɵ, 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
°C 22,3-26,5 ɇɟɬ 

ɒɭɦ 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɞȻȺ 90 

ɇɟɭɫɬɪɚɧɢɦɵɣ 
ɮɚɤɬɨɪ 

ɒɭɦ ɋɟɤɰɢɢ ɩɟɱɟɣ ɞȻȺ 77-98 

ɉɪɟɞɭɫɦɨɬɪɟɬɶ 
ɨɛɟɫɩɟɱɟɧɢɟ 
ɩɪɟɞɟɥɶɧɵɯ 

ɭɪɨɜɧɟɣ ɡɜɭɤɨɜɨɝɨ 
ɞɚɜɥɟɧɢɹ 

ɒɭɦ ɇɚɫɨɫɧɵɟ ɞȻȺ 77-90 

ɉɪɟɞɭɫɦɨɬɪɟɬɶ 
ɨɛɟɫɩɟɱɟɧɢɟ 
ɩɪɟɞɟɥɶɧɵɯ 

ɭɪɨɜɧɟɣ ɡɜɭɤɨɜɨɝɨ 
ɞɚɜɥɟɧɢɹ 

ɒɭɦ Ȼɥɨɤ ɤɨɥɨɧɧ ɞȻȺ 82 ɇɟɬ 

ɒɭɦ 
Ȼɥɨɤ 

ɬɟɩɥɨɨɛɦɟɧɧɢɤɨɜ 
ɞȻȺ 80 

ɋɨɨɬɜɟɬɫɬɜɭɟɬ 
ɧɨɪɦɟ 

ɒɭɦ Ʉɨɦɩɪɟɫɫɨɪɧɚɹ ɞȻȺ 97 ɇɟɬ 

ɒɭɦ 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ 
ɭɫɬɚɧɨɜɤɚ 

Ɇɟɫɬɨ ɢɡɦɟɪɟɧɢɹ: 
ɗɬɚɠɟɪɤɚ 

ɞȻȺ 94 Ɉɬɫɭɬɫɬɜɭɟɬ 

ɗɥɟɤɬɪɨɦɚɝɧɢɬɧɨɟ 
ɡɚɝɪɹɡɧɟɧɢɟ 

ɋɟɤɰɢɢ ɯ, ɏȼ, ȼɄɏ,ȼɏ, 
ȺȼɈ 

ɞȻȺ 84,4-85,5 

ɉɪɟɞɭɫɦɨɬɪɟɬɶ 
ɨɛɟɫɩɟɱɟɧɢɟ 
ɩɪɟɞɟɥɶɧɵɯ 

ɭɪɨɜɧɟɣ ɡɜɭɤɨɜɨɝɨ 
ɞɚɜɥɟɧɢɹ 

 

Ɍɚɛɥɢɰɚ 3.72 – Ɇɚɬɟɪɢɚɥɶɧɵɟ ɪɟɫɭɪɫɵ ɭɫɬɚɧɨɜɤɢ ɜɬɨɪɢɱɧɨɣ ɩɟɪɟɝɨɧɤɢ ɛɟɧɡɢɧɨɜɵɯ 

ɮɪɚɤɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

Ɍɢɩ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ⱥɡɨɬ Ɋɟɚɝɟɧɬɵ ɬɚ 10 10 

ɢɧɝɢɛɢɬɨɪ ɤɨɪɪɨɡɢɢ 
Ⱦɨɞɢɝɟɧ 481 

Ɋɟɚɝɟɧɬɵ ɬ 0,125 0,2 

ɧɟɣɬɪɚɥɢɡɚɬɨɪ Ⱦɨɞɢɤɨɪ 
1830 

Ɋɟɚɝɟɧɬɵ ɤɝ 16 ɇɟɬ ɞɚɧɧɵɯ 

ɆȾɗȺ,100% 
(Ɇɟɬɢɥɞɢɷɬɚɧɨɥɚɦɢɧ) Ɋɟɚɝɟɧɬɵ ɬ 0,002 0,004 

Ʉɚɬɚɥɢɡɚɬɨɪ ɄɋɆ-X Ɇɚɬɟɪɢɚɥɵ ɬ 0,08 0,09 

Ʉɚɥɢɣ ɟɞɤɢɣ (ɄɈɇ) 
100% 

Ɋɟɚɝɟɧɬɵ ɬ 0,625 1,51 
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Ɍɚɛɥɢɰɚ 3.73 – Ɉɬɯɨɞɵ ɭɫɬɚɧɨɜɤɢ ɜɬɨɪɢɱɧɨɣ ɩɟɪɟɝɨɧɤɢ ɛɟɧɡɢɧɨɜɵɯ ɮɪɚɤɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɬɯɨɞɚ 

ɂɫɬɨɱɧɢɤ 
ɨɛɪɚɡɨɜɚɧɢ
ɹ ɨɬɯɨɞɨɜ 

Ʉɨɞ ɨɬɯɨɞɚ 
ɩɨ ɎɄɄɈ 

Ʉɥɚɫɫ 
ɨɩɚɫɧɨɫɬ
ɢ ɨɬɯɨɞɚ 
ɞɥɹ Ɉɋ 

Ɇɚɫɫɚ 
ɨɛɪɚɡɨɜɚɧɢ
ɹ ɨɬɯɨɞɚ ɜ 

ɪɟɮɟɪɟɧɬɧɨ
ɦ ɝɨɞɭ, ɬ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɫɩɨɫɨɛɚ 

ɭɬɢɥɢɡɚɰɢɢ 
(ɜɬɨɪɢɱɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ) 
ɢɥɢ 

ɨɛɟɡɜɪɟɠɢɜɚɧ
ɢɹ ɨɬɯɨɞɚ 

ɒɥɚɦ ɨɱɢɫɬɤɢ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ 
ɢ ɟɦɤɨɫɬɟɣ ɨɬ 

ɧɟɮɬɢ 

Ɉɱɢɫɬɤɚ 
ɟɦɤɨɫɬɟɣ 
ɩɪɢ ɩɩɪ 

546015010403
7 

3 5,94-29,3 

ɉɟɪɟɞɚɱɚ ɧɚ 
ɭɬɢɥɢɡɚɰɢɸ 

ɞɪɭɝɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ 

Ɉɬɯɨɞɵ 
ɦɢɧɟɪɚɥɶɧɵɯ 

ɦɚɫɟɥ 
ɢɧɞɭɫɬɪɢɚɥɶɧɵɯ 

Ɉɬɪɚɛɨɬɚɧɧɨ
ɟ ɦɚɫɥɨ 
ɧɚɫɨɫɨɜ 

40613001313 3 0,121 
ȼɬɨɪɢɱɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

ɉɟɫɨɤ, 
ɡɚɝɪɹɡɧɟɧɧɵɣ 
ɧɟɮɬɶɸ ɢɥɢ 

ɧɟɮɬɟɩɪɨɞɭɤɬɚ
ɦɢ (ɫɨɞɟɪɠɚɧɢɟ 

ɧɟɮɬɢ ɢɥɢ 
ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 

15% ɢ ɛɨɥɟɟ) 

Ɍɟɪɪɢɬɨɪɢɹ 
ɭɫɬɚɧɨɜɨɤ 

91920101393 3 0,25-0,86 

ɉɟɪɟɞɚɱɚ ɧɚ 
ɭɬɢɥɢɡɚɰɢɸ 

ɞɪɭɝɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ 

 
Ɍɚɛɥɢɰɚ 3.74 – ɋɬɨɱɧɵɟ ɜɨɞɵ ɭɫɬɚɧɨɜɤɢ ɜɬɨɪɢɱɧɨɣ ɩɟɪɟɝɨɧɤɢ ɛɟɧɡɢɧɨɜɵɯ ɮɪɚɤɰɢɣ 

ɇ
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ɦ
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ɚɧ

ɢɟ
 

ɡɚ
ɝɪ

ɹɡ
ɧɹ

ɸ
ɳ

ɟɝ
ɨ 

ɜɟ
ɳ

ɟɫ
ɬɜ

ɚ 
ɫɛ

ɪɨ
ɫɨ

ɜ 

Ʉɨ
ɞ 

ɡɚ
ɝɪ

ɹɡ
ɧɹ

ɸ
ɳ

ɟɝ
ɨ 

ɜɟ
ɳ

ɟɫ
ɬɜ

ɚ 
ɩɨ

 1
31

6 
(II

 –
 ɞ

ɥɹ
 

ɜɨ
ɞɧ

ɵ
ɯ 

ɨɛ
ɴɟ

ɤɬ
ɨɜ

)/ɩ
ɨɪ

ɹɞ
ɤɨ

ɜɵ
ɣ 

ɧɨ
ɦ

ɟɪ
 

ɇ
ɚɥ

ɢɱ
ɢɟ

 ɜ
ɟɳ

ɟɫ
ɬɜ

ɚ 
ɫɛ

ɪɨ
ɫɨ

ɜ 
ɜ 

ɪɚ
ɡɪ

ɟɲ
ɟɧ

ɢɢ
 

Ƚɨ
ɞɨ

ɜɚ
ɹ 

ɦ
ɚɫ

ɫɚ
 ɫ

ɛɪ
ɨɫ

ɚ 
ɡɚ

ɝɪ
ɹɡ

ɧɹ
ɸ

ɳ
ɟɝ

ɨ 
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ɳ
ɟɫ

ɬɜ
ɚ,

 
ɬ Ɇ

ɢɧ
ɢɦ

ɚɥ
ɶɧ

ɚɹ
 

ɤɨ
ɧɰ

ɟɧ
ɬɪ

ɚɰ
ɢɹ

 
ɡɚ

ɝɪ
ɹɡ

ɧɹ
ɸ

ɳ
ɟɝ
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ɜɟ

ɳ
ɟɫ

ɬɜ
ɚ 
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ɪɨ

ɫɨ
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 ɦ
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Ɇ
ɚɤ

ɫɢ
ɦ

ɚɥ
ɶɧ

ɚɹ
 

ɤɨ
ɧɰ

ɟɧ
ɬɪ

ɚɰ
ɢɹ
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ɝɪ
ɹɡ

ɧɹ
ɸ

ɳ
ɟɝ
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ɳ
ɟɫ

ɬɜ
ɚ 
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ɪɨ

ɫɨ
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 ɦ
ɝ/ɥ

 

ɋ
ɪɟ

ɞɧ
ɹɹ

 ɤ
ɨɧ

ɰɟ
ɧɬ

ɪɚ
ɰɢ

ɹ 
ɡɚ

ɝɪ
ɹɡ

ɧɹ
ɸ

ɳ
ɟɝ

ɨ 
ɜɟ

ɳ
ɟɫ

ɬɜ
ɚ 

ɫɛ
ɪɨ

ɫɨ
ɜ,

 ɦ
ɝ/ɥ

 

ɋɭɥɶɮɢɞɵ 99 Ⱦɚ 0,026 0,28 51,9 3,7 

pH ɞɨɩ. 170 Ⱦɚ 0,057 7,4 9,2 8,2 

 

3.6.2 ȼɬɨɪɢɱɧɚɹ ɩɟɪɟɝɨɧɤɚ ɞɢɡɟɥɶɧɵɯ ɬɨɩɥɢɜ 

 

Ⱦɚɧɧɵɟ ɩɨ ɜɵɛɪɨɫɚɦ, ɮɢɡɢɱɟɫɤɨɦɭ ɜɨɡɞɟɣɫɬɜɢɸ, ɦɚɬɟɪɢɚɥɶɧɵɦ ɪɟɫɭɪɫɚɦ ɢ 
ɩɨɬɪɟɛɥɟɧɢɸ ɷɧɟɪɝɢɢ ɞɥɹ ɭɫɬɚɧɨɜɨɤ ɜɬɨɪɢɱɧɨɣ ɩɟɪɟɝɨɧɤɢ ɛɟɧɡɢɧɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɚɯ 3.75 – 3.78. 
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Ɍɚɛɥɢɰɚ 3.75 – ȼɵɛɪɨɫɵ ɭɫɬɚɧɨɜɤɢ ɜɬɨɪɢɱɧɨɣ ɩɟɪɟɝɨɧɤɢ ɞɢɡɟɥɶɧɵɯ ɮɪɚɤɰɢɣ  

ɇ
ɚɢ

ɦ
ɟɧ

ɨɜ
ɚɧ

ɢɟ
 

ɡɚ
ɝɪ

ɹɡ
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ɜɟ
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ɢɣ

 ɜ
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ɡɚ

ɝɪ
ɹɡ
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ɸ

ɳ
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ɳ
ɟɫ

ɬɜ
ɚ,

 ɝ/
ɫ 

Ⱥɡɨɬɚ ɞɢɨɤɫɢɞ 1 1,9–6,2 0,07 1,1 0,59 

Ⱥɡɨɬɚ ɨɤɫɢɞ 2 1,–1,3 0,06 0,6 0,33 

Ȼɟɧɡɚɩɢɪɟɧ 7 0,000002 0,0000001 0,0000001 0,0000001 

Ɇɟɬɚɧ 33 0,07 0,004 0,004 0,004 

ɋɟɪɵ ɞɢɨɤɫɢɞ 43 0,1 0,006 0,013 0,01 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ 

C1-C5 
(ɢɫɤɥɸɱɚɹ 

ɦɟɬɚɧ) 

56 38 1,2 2,1 1,7 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ 

C6-C10 
57 8,1 0,25 0,5 0,4 

ɍɝɥɟɪɨɞɚ 
ɨɤɫɢɞ 

46 0,6– 3,7 0,04 1,6 0,8 

 
Ɍɚɛɥɢɰɚ 3.76 – ɉɨɬɪɟɛɥɟɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɭɫɬɚɧɨɜɤɢ ɜɬɨɪɢɱɧɨɣ ɩɟɪɟɝɨɧɤɢ 
ɞɢɡɟɥɶɧɵɯ ɮɪɚɤɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

ɉɨɬɪɟɛɥɟɧɢɟ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɤȼɬ*ɱ/ɬ 0,04 29,1 

ɉɨɬɪɟɛɥɟɧɢɟ ɩɚɪɚ Ƚɤɚɥ/ɬ 0,0007 0,046 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ 
(ɜɫɟɝɨ) ɬ.ɭ.ɬ./ɬ 0,001 0,006 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ 
(ɠɢɞɤɨɝɨ) ɬ.ɭ.ɬ./ɬ 0,001 0,006 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ 
(ɝɚɡɨɜɨɝɨ) ɬ.ɭ.ɬ./ɬ 0,03 0,03 
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Ɍɚɛɥɢɰɚ 3.77 – Ɏɢɡɢɱɟɫɤɢɟ ɜɨɡɞɟɣɫɬɜɢɹ, ɩɪɨɢɡɜɨɞɢɦɵɟ ɭɫɬɚɧɨɜɤɨɣ ɜɬɨɪɢɱɧɨɣ 
ɩɟɪɟɝɨɧɤɢ ɞɢɡɟɥɶɧɵɯ ɮɪɚɤɰɢ 

Ɏɚɤɬɨɪ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ɂɫɬɨɱɧɢɤ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɜɨɡɞɟɣɫɬɜɢɹ 

ɍɪɨɜɟɧɶ 
ɜɨɡɞɟɣɫɬɜɢɹ 

Ɇɟɬɨɞ ɫɧɢɠɟɧɢɹ 
ɭɪɨɜɧɹ ɜɨɡɞɟɣɫɬɜɢɹ 

ɞɨ ɧɨɪɦɚɬɢɜɧɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ 

ȼɢɛɪɚɰɢɹ 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɞȻ 

94-96; 95; 94-
95 

ɇɟɬ 

ȼɢɛɪɚɰɢɹ 

ɇɚɫɨɫɧɨ-
ɤɨɦɩɪɟɫɫɨɪɧɨɟ, 
ɜɟɧɬɢɥɹɰɢɨɧɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ, 

ɚɩɩɚɪɚɬɵ ɜɨɡɞɭɲɧɨɝɨ 
ɨɯɥɚɠɞɟɧɢɹ, ɩɟɱɧɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ, 
ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ, 

ɬɪɚɧɫɩɨɪɬɧɨɟ 
ɫɪɟɞɫɬɜɨ 

ɞȻ 76-80 
ɇɟ ɩɪɟɜɵɲɚɟɬ 

ɩɪɟɞɟɥɶɧɨ-
ɞɨɩɭɫɬɢɦɵɣ ɭɪɨɜɟɧɶ 

ɒɭɦ 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɞȻɚ 87-88 ɇɟɬ 

ɒɭɦ 

ɇɚɫɨɫɧɨ-
ɤɨɦɩɪɟɫɫɨɪɧɨɟ, 
ɜɟɧɬɢɥɹɰɢɨɧɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ, 

ɚɩɩɚɪɚɬɵ ɜɨɡɞɭɲɧɨɝɨ 
ɨɯɥɚɠɞɟɧɢɹ, ɩɟɱɧɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ, 
ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ 

ɞȻ 52-87  ɇɟɬ 

ɗɥɟɤɬɪɨɦɚɝɧɢɬɧɨɟ 
ɡɚɝɪɹɡɧɟɧɢɟ 

ɗɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ 
ɞɨ 1000ɜ, ɫɜɵɲɟ 

1000ɜ 
(ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɵɟ 

ɩɨɞɫɬɚɧɰɢɢ, 
ɪɚɫɩɪɟɞɢɥɢɬɟɥɶɧɵɟ 
ɭɫɬɪɨɣɫɬɜɚ, ɉȼɗɆ (ɜ 

ɩɨɥɨɫɟ ɱɚɫɬɨɬ 45-
55Ƚɰ) 

ɇɚɩɪɹɠɟɧɧɨɫɬɶ 
ɷɥ.ɩɨɥɹ, ɤȼ/ɦ;  0,3 

ɍɪɨɜɧɢ 
ɷɥɟɤɬɪɨɦɨɝɧɢɬɧɵɯ 

ɩɨɥɟɣ (ɱɚɫɬɨɬɨɣ 50Ƚɰ) 
ɧɟ ɩɪɟɜɵɲɚɸɬ 

ɩɪɟɞɟɥɶɧɨɞɨɩɭɫɬɢɦɵɟ 
ɡɧɚɱɟɧɢɹ 

ɗɥɟɤɬɪɨɦɚɝɧɢɬɧɨɟ 
ɡɚɝɪɹɡɧɟɧɢɟ 

ɗɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ 
ɞɨ 1000ɜ, ɫɜɵɲɟ 

1000ɜ 
(ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɵɟ 

ɩɨɞɫɬɚɧɰɢɢ, 
ɪɚɫɩɪɟɞɢɥɢɬɟɥɶɧɵɟ 
ɭɫɬɪɨɣɫɬɜɚ, ɉȼɗɆ (ɜ 

ɩɨɥɨɫɟ ɱɚɫɬɨɬ 45-
55Ƚɰ) 

ɇɚɩɪɹɠɟɧɧɨɫɬɶ 
ɦɚɝɧɢɬɧɨɝɨ 
ɩɨɥɹ,Ⱥ/ɦ; 

0,3 

ɍɪɨɜɧɢ 
ɷɥɟɤɬɪɨɦɨɝɧɢɬɧɵɯ 

ɩɨɥɟɣ (ɱɚɫɬɨɬɨɣ 50Ƚɰ) 
ɧɟ ɩɪɟɜɵɲɚɸɬ 

ɩɪɟɞɟɥɶɧɨɞɨɩɭɫɬɢɦɵɟ 
ɡɧɚɱɟɧɢɹ 

 
Ɍɚɛɥɢɰɚ 3.78 – Ɇɚɬɟɪɢɚɥɶɧɵɟ ɪɟɫɭɪɫɵ ɭɫɬɚɧɨɜɤɢ ɜɬɨɪɢɱɧɨɣ ɩɟɪɟɝɨɧɤɢ ɞɢɡɟɥɶɧɵɯ 
ɮɪɚɤɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

Ɍɢɩ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ƚɢɞɪɨɝɟɧɢɡɚɬ 
ɡɚɳɟɥɨɱɟɧɧɵɣ 

– ɬ 125207 250000 

 
ɉɪɢ ɪɚɛɨɬɟ ɭɫɬɚɧɨɜɤɢ ɜɨɡɦɨɠɧɵ ɜɵɛɪɨɫɵ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ. 

ȼɵɛɪɨɫɵ ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ ɧɚ ɨɪɝɚɧɢɡɨɜɚɧɧɵɟ ɢ ɧɟɨɪɝɚɧɢɡɨɜɚɧɧɵɟ. 
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Ɉɪɝɚɧɢɡɨɜɚɧɧɵɦɢ ɜɵɛɪɨɫɚɦɢ ɭɫɬɚɧɨɜɤɢ ɹɜɥɹɸɬɫɹ ɜɵɛɪɨɫɵ ɞɵɦɨɜɵɯ ɝɚɡɨɜ 
ɩɨɫɥɟ ɬɪɭɛɱɚɬɵɯ ɩɟɱɟɣ. 

ɇɚɪɹɞɭ ɫ ɨɪɝɚɧɢɡɨɜɚɧɧɵɦɢ ɜɵɛɪɨɫɚɦɢ ɜ ɯɨɞɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɡɦɨɠɧɵ 
ɧɟɨɪɝɚɧɢɡɨɜɚɧɧɵɟ ɜɵɛɪɨɫɵ ɱɟɪɟɡ ɧɟɩɥɨɬɧɨɫɬɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɚɩɩɚɪɚɬɭɪɵ, ɡɚɩɨɪɧɨ-

ɪɟɝɭɥɢɪɭɸɳɟɣ ɢ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɨɣ ɚɪɦɚɬɭɪɵ, ɮɥɚɧɰɟɜɵɯ ɫɨɟɞɢɧɟɧɢɣ, ɭɩɥɨɬɧɟɧɢɣ 
ɜɪɚɳɚɸɳɢɯɫɹ ɜɚɥɨɜ ɢ ɬ.ɞ. 

Ɍɚɤ ɤɚɤ ɩɨɥɭɱɟɧɢɟ ɭɡɤɢɯ ɞɢɡɟɥɶɧɵɯ ɮɪɚɤɰɢɣ ɜɨɡɦɨɠɧɨ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ 
ɭɫɬɚɧɨɜɤɚɯ ɩɟɪɜɢɱɧɨɣ ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɮɬɢ (ȺɌ, ȺȼɌ), ɞɚɧɧɵɟ ɨ ɜɵɛɪɨɫɚɯ ɜ ɚɬɦɨɫɮɟɪɭ, 
ɫɬɨɱɧɵɯ ɜɨɞɚɯ ɢ ɬɜɟɪɞɵɯ ɨɬɯɨɞɚɯ ɛɭɞɭɬ ɚɧɚɥɨɝɢɱɧɵ. 

 

3.7 ɍɫɬɚɧɨɜɤɢ ɬɟɪɦɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ, ɜɢɫɛɪɟɤɢɧɝɚ 

 

ȼɢɫɛɪɟɤɢɧɝ 

ȼɵɛɪɨɫɵ ɜ ɚɬɦɨɫɮɟɪɭ 

ȼɵɛɪɨɫɵ ɜ ɚɬɦɨɫɮɟɪɭ ɨɬ ɜɢɫɛɪɟɤɢɧɝɚ ɜɤɥɸɱɚɸɬ ɜɵɛɪɨɫɵ ɨɬ ɫɠɢɝɚɧɢɹ ɬɨɩɥɢɜɚ ɜ 
ɩɟɱɚɯ, ɜɟɧɬɢɥɹɰɢɨɧɧɵɟ ɝɚɡɵ ɢ ɧɟɨɪɝɚɧɢɡɨɜɚɧɧɵɟ ɜɵɛɪɨɫɵ. ȼɨ ɮɪɚɤɰɢɨɧɢɪɭɸɳɟɣ 
ɤɨɥɨɧɧɟ ɨɛɪɚɡɭɟɬɫɹ ɤɢɫɥɵɣ ɜɨɞɧɵɣ ɩɨɬɨɤ. 

ɉɨɥɭɱɟɧɧɵɣ ɝɚɡ ɫɨɞɟɪɠɢɬ H2S ɢ ɞɨɥɠɟɧ ɛɵɬɶ ɩɨɞɜɟɪɝɧɭɬ ɞɚɥɶɧɟɣɲɟɣ ɨɛɪɚɛɨɬɤɟ. 
ɋɟɪɨɜɨɞɨɪɨɞ ɢ ɦɟɪɤɚɩɬɚɧɵ ɜɵɞɟɥɹɸɬɫɹ ɢɡ ɩɨɬɨɤɚ ɤɢɫɥɵɯ ɜɨɞ ɢɡ ɨɛɪɚɬɧɵɯ 
ɯɨɥɨɞɢɥɶɧɢɤɨɜ. ɍɝɥɟɜɨɞɨɪɨɞɵ ɜɵɩɭɫɤɚɸɬɫɹ ɢɡ ɫɛɪɨɫɨɜ ɞɚɜɥɟɧɢɹ ɜ ɫɨɫɭɞɚɯ ɫ ɨɛɪɚɬɧɵɦ 
ɯɨɥɨɞɢɥɶɧɢɤɨɦ, ɩɪɢ ɯɪɚɧɟɧɢɢ ɢ ɩɨɝɪɭɡɨɱɧɨ-ɪɚɡɝɪɭɡɨɱɧɵɯ ɨɩɟɪɚɰɢɹɯ, ɪɚɡɥɢɜɚɯ ɢ 
ɫɛɪɨɫɚɯ ɫɬɨɱɧɵɯ ɜɨɞ. ȼɵɛɪɨɫɵ ɬɜɟɪɞɵɯ ɱɚɫɬɢɰ ɩɪɨɢɫɯɨɞɹɬ ɜɨ ɜɪɟɦɹ ɨɩɟɪɚɰɢɣ ɩɨ 
ɨɱɢɫɬɤɟ ɩɟɱɢ ɩɪɢɦɟɪɧɨ ɞɜɚ ɪɚɡɚ ɜ ɝɨɞ. 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɫɬɨɱɧɵɟ ɜɨɞɵ 

ȼɟɪɯɧɢɣ ɝɚɡ ɮɪɚɤɰɢɨɧɢɪɭɸɳɟɣ ɤɨɥɨɧɧɵ ɱɚɫɬɢɱɧɨ ɤɨɧɞɟɧɫɢɪɭɸɬ ɢ ɧɚɤɚɩɥɢɜɚɸɬ ɜ 
ɜɟɪɯɧɟɣ ɟɦɤɨɫɬɢ ɞɥɹ ɪɚɡɞɟɥɟɧɢɹ ɧɚ ɬɪɢ ɮɚɡɵ: ɩɨɬɨɤ ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ ɝɚɡɚ, ɩɨɬɨɤ 
ɠɢɞɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɢ ɩɨɬɨɤ ɤɢɫɥɵɯ ɜɨɞ. Ʉɢɫɥɵɣ ɩɨɬɨɤ ɜɨɞɵ ɫɥɟɞɭɟɬ ɧɚɩɪɚɜɥɹɬɶ ɜ 
ɨɱɢɫɬɢɬɟɥɶ ɤɢɫɥɵɯ ɜɨɞ. ɉɨɬɨɤ ɫɬɨɱɧɵɯ ɜɨɞ, ɨɛɪɚɡɭɸɳɢɯɫɹ ɜ ɩɪɨɰɟɫɫɟ ɜɢɫɛɪɟɤɢɧɝɚ, 

ɫɨɫɬɚɜɥɹɟɬ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ 56 ɥɢɬɪɨɜ ɧɚ ɬɨɧɧɭ ɢɫɯɨɞɧɨɝɨ ɫɵɪɶɹ. 
Ɉɛɪɚɡɭɸɳɢɟɫɹ ɨɬɯɨɞɵ 

Ɉɬɯɨɞɵ, ɨɛɪɚɡɭɸɳɢɟɫɹ ɜ ɩɪɨɰɟɫɫɟ ɜɢɫɛɪɟɤɢɧɝɚ, ɩɪɨɢɫɯɨɞɹɬ ɨɬ ɨɱɢɫɬɤɢ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɨɰɟɫɫɚ, ɩɪɢɦɟɪɧɨ 20 – 25 ɬɨɧɧ ɜ ɝɨɞ ɞɥɹ ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɝɨ 
ɡɚɜɨɞɚ 5 ɦɥɧ.ɬ ɜ ɝɨɞ. 

Ⱦɚɥɟɟ ɩɪɢɜɟɞɟɧɵ ɞɚɧɧɵɟ ɪɨɫɫɢɣɫɤɢɯ ɡɚɜɨɞɨɜ ɩɨ ɩɪɨɰɟɫɫɭ ɜɢɫɛɪɟɤɢɧɝɚ (ɬɚɛɥɢɰɵ 
3.79 – 3.88). 
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Ɍɚɛɥɢɰɚ 3.79 – ȼɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɫ ɭɫɬɚɧɨɜɤɢ ɩɟɱɧɨɝɨ 
ɜɢɫɛɪɟɤɢɧɝɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ 
ɜɵɛɪɨɫɨɜ 

Ʉɨɞ 
ɡɚɝɪɹɡɧɹɸɳɟɝ
ɨ ɜɟɳɟɫɬɜɚ ɩɨ 
1316 (I – ɞɥɹ 

ɚɬɦ. ɜɨɡɞɭɯɚ) 

Ƚɨɞɨɜɚɹ ɦɚɫɫɚ 
ɜɵɛɪɨɫɨɜ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɬ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ 

ɜɵɛɪɨɫɨɜ, ɝ/ɫ 

ɋɪɟɞɧɢɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ⱥɡɨɬɚ ɞɢɨɤɫɢɞ 1 18,3– 536 0,3 17 8,7 

Ⱥɡɨɬɚ ɨɤɫɢɞ 2 7,5–87,8 0,1 2,8 1,5 

Ⱥɦɢɥɟɧɵ 
(ɫɦɟɫɶ 

ɢɡɨɦɟɪɨɜ) 
60 0,1–136,7 0,005 5,2 2,6 

Ȼɟɧɡɚɩɢɪɟɧ 7 
0,000006–

0,00003 
0,00000009 0,0000009 0,0000005 

Ȼɟɧɡɨɥ 67 0,1 0,0037 0,004 0,0039 

ȼɚɧɚɞɢɹ ɩɹɬɢ 
ɨɤɫɢɞ 

9 0,03 0,0013 0,007 0,004 

Ⱦɢɦɟɬɢɥɛɟɧɡɨɥ 
(ɤɫɢɥɨɥ) (ɫɦɟɫɶ 
ɦɟɬɚ-, ɨɪɬɨ- ɢ 

ɩɚɪɚɢɡɨɦɟɪɨɜ) 

68 0,008 0,00028 0,00032 0,0003 

Ɇɟɬɚɧ 33 0,6–1,6 0,004 0,083 0,044 

Ɇɟɬɢɥɛɟɧɡɨɥ 
(ɬɨɥɭɨɥ) 70 0,08–0,3 0,003 0,009 0,006 

Ɇɟɬɢɥ-ɬɪɟɬ-
ɛɭɬɢɥɨɜɵɣ 

ɷɮɢɪ (ɆɌȻɗ) 
ɞɨɩ. 180 63,3 2 2 2 

ɇɚɬɪɢɣ 
ɝɢɞɪɨɤɫɢɞ 
(ɇɚɬɪɢɹ 

ɝɢɞɪɨɨɤɢɫɶ, 
ɇɚɬɪ ɟɞɤɢɣ, 

ɋɨɞɚ 
ɤɚɭɫɬɢɱɟɫɤɚɹ) 

ɞɨɩ. 193 0,009 0,0003 0,0003 0,0003 

ɉɵɥɶ 
ɧɟɨɪɝɚɧɢɱɟɫɤɚɹ 
ɫ ɫɨɞɟɪɠɚɧɢɟɦ 
ɤɪɟɦɧɢɹ ɦɟɧɟɟ 
20, 20 – 70, ɚ 

ɬɚɤɠɟ ɛɨɥɟɟ 70 
ɩɪɨɰɟɧɬɨɜ 

37 586 12 18,6 15,3 

ɋɟɪɨɜɨɞɨɪɨɞ 40 0,02– 0,3 0,0007 0,015 0,008 

ɋɟɪɵ ɞɢɨɤɫɢɞ 43 203–1066,9 1,2 33,8 17,5 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ 

C12-C19 
58 0,08–4,3 0,1 0,16 0,13 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ 

C1-C5 
(ɢɫɤɥɸɱɚɹ 

ɦɟɬɚɧ) 

56 5,1–846,3 0,02 47,1 23,6 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ 

C6-C10 
57 0,14–100,5 0,004 5,4 2,7 

ɍɝɥɟɪɨɞ (ɋɚɠɚ) ɞɨɩ. 195 0,014 0,0006 0,003 0,0018 

ɍɝɥɟɪɨɞɚ ɨɤɫɢɞ 46 11,2–348,2 0,02 11 5,5 

ɗɬɢɥɛɟɧɡɨɥ 
(ɫɬɢɪɨɥ) 74 0,0025 0,00009 0,0001 0,000095 
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Ɍɚɛɥɢɰɚ 3.80 – Ɉɬɯɨɞɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɩɨɬɪɟɛɥɟɧɢɹ ɭɫɬɚɧɨɜɤɢ ɩɟɱɧɨɝɨ ɜɢɫɛɪɟɤɢɧɝɚ  

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɬɯɨɞɚ 

ɂɫɬɨɱɧɢɤ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɨɜ 

Ʉɨɞ ɨɬɯɨɞɚ ɩɨ 
ɎɄɄɈ 

Ʉɥɚɫɫ 
ɨɩɚɫɧɨɫɬɢ 

ɨɬɯɨɞɚ 
ɞɥɹ Ɉɋ 

Ɇɚɫɫɚ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɚ ɜ 
ɪɟɮɟɪɟɧɬɧɨɦ 

ɝɨɞɭ, ɬ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɫɩɨɫɨɛɚ 

ɭɬɢɥɢɡɚɰɢɢ 
(ɜɬɨɪɢɱɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ) 
ɢɥɢ 

ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ 
ɨɬɯɨɞɚ 

ɒɥɚɦ ɨɱɢɫɬɤɢ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢ 

ɟɦɤɨɫɬɟɣ ɨɬ 
ɧɟɮɬɢ 

Ɉɱɢɫɬɤɚ 
ɟɦɤɨɫɬɟɣ ɩɪɢ 

ɩɩɪ 
5460150104038 3 29,3-241 

ɉɟɪɟɞɚɱɚ ɧɚ 
ɭɬɢɥɢɡɚɰɢɸ 

ɞɪɭɝɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ 

Ɉɬɯɨɞɵ 
ɦɢɧɟɪɚɥɶɧɵɯ 

ɦɚɫɟɥ 
ɢɧɞɭɫɬɪɢɚɥɶɧɵɯ 

Ɉɬɪɚɛɨɬɚɧɧɨɟ 
ɦɚɫɥɨ ɧɚɫɨɫɨɜ 

40613001313 3 0,1-0,4 
ȼɬɨɪɢɱɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

ɉɟɫɨɤ, 
ɡɚɝɪɹɡɧɟɧɧɵɣ 
ɧɟɮɬɶɸ ɢɥɢ 

ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ 
(ɫɨɞɟɪɠɚɧɢɟ 
ɧɟɮɬɢ ɢɥɢ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 
15% ɢ ɛɨɥɟɟ) 

Ɍɟɪɪɢɬɨɪɢɹ 
ɭɫɬɚɧɨɜɨɤ 

91920101393 3 0,4-0,9 ɇɟɬ 

Ɇɚɫɥɚ ɬɭɪɛɢɧɧɵɟ 
ɨɬɪɚɛɨɬɚɧɧɵɟ 

Ɂɚɦɟɧɚ ɦɚɫɟɥ 
ɜ ɧɚɫɨɫɧɨ-

ɤɨɦɩɪɟɫɫɨɪɧɨɦ 
ɢ ɫɬɚɧɨɱɧɨɦ 

ɨɛɨɪɭɞɨɜɚɧɢɢ 

5410021202033 3 0,4 

ɉɟɪɟɞɚɱɚ ɧɚ 
ɭɬɢɥɢɡɚɰɢɸ 

ɞɪɭɝɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ 

 
Ɍɚɛɥɢɰɚ 3.81 – ɋɬɨɱɧɵɟ ɜɨɞɵ ɭɫɬɚɧɨɜɤɢ ɩɟɱɧɨɝɨ ɜɢɫɛɪɟɤɢɧɝɚ  
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pH ɞɨɩ. 170 - - 8 8,1 8,05 

ɇɟɮɬɟɩɪɨɞɭɤɬɵ 
(ɧɟɮɬɶ) 74 Ⱦɚ 2 -13 8 68 38 

ɋɭɥɶɮɢɞɵ 99 Ⱦɚ 0,015 0,06 1,1 0,6 
 
Ɍɚɛɥɢɰɚ 3.82 – ɉɨɬɪɟɛɥɟɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɭɫɬɚɧɨɜɤɨɣ ɩɟɱɧɨɝɨ ɜɢɫɛɪɟɤɢɧɝɚ  

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

ɉɨɬɪɟɛɥɟɧɢɟ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɤȼɬ*ɱ/ɬ 4,7 11,5 

ɉɨɬɪɟɛɥɟɧɢɟ ɩɚɪɚ Ƚɤɚɥ/ɬ 0,0007 0,029 

ɋɜɟɠɚɹ ɜɨɞɚ ɤɭɛ.ɦ/ɬ 0,02 0,04 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ 
(ɜɫɟɝɨ) ɬ.ɭ.ɬ./ɬ 0,0002 0,07 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ 
(ɠɢɞɤɨɝɨ) ɬ.ɭ.ɬ./ɬ 0,0001 0,024 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ 
(ɝɚɡɨɜɨɝɨ) ɬ.ɭ.ɬ./ɬ 0,0001 0,043 

 
 



ɂɌɋ 30–2017 

329 
 

Ɍɚɛɥɢɰɚ 3.83 – Ɇɚɬɟɪɢɚɥɶɧɵɟ ɪɟɫɭɪɫɵ ɭɫɬɚɧɨɜɤɢ ɩɟɱɧɨɝɨ ɜɢɫɛɪɟɤɢɧɝɚ  

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

Ɍɢɩ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

ɂɧɝɢɛɢɬɨɪ ɤɨɪɪɨɡɢɢ  Ɋɟɚɝɟɧɬɵ ɬ 0,02 1,66 

Ⱥɧɬɢɤɨɤɫɨɨɛɪɚɡɨɜɚɬɟɥɶ  Ɋɟɚɝɟɧɬɵ ɬ 0,24 3,4 

Ⱦɢɫɩɟɪɝɚɬɨɪ-
ɫɬɚɛɢɥɢɡɚɬɨɪ  Ɋɟɚɝɟɧɬɵ ɬ 0,36 3,4 

ɇɟɣɬɪɚɥɢɡɚɬɨɪ  Ɋɟɚɝɟɧɬɵ ɤɝ/ɱ 0,054 0,07 

ɂɧɝɢɛɢɬɨɪ 
ɤɨɤɫɨɨɛɪɚɡɨɜɚɧɢɹ  Ɋɟɚɝɟɧɬɵ ɤɝ/ɬɧ ɫɵɪɶɹ 0,001 0,02 

 
Ɍɚɛɥɢɰɚ 3.84 – ȼɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɫ ɭɫɬɚɧɨɜɤɢ ɩɟɱɧɨɝɨ 
ɜɢɫɛɪɟɤɢɧɝɚ ɫ ɫɨɤɢɧɝ ɤɚɦɟɪɨɣ  
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Ⱥɡɨɬɚ ɞɢɨɤɫɢɞ 1 13,9–40,5 0,16 1,3 0,7 
Ⱥɡɨɬɚ ɨɤɫɢɞ 2 2,3–18,8 0,07 0,62 0,35 

Ⱥɦɢɥɟɧɵ (ɫɦɟɫɶ 
ɢɡɨɦɟɪɨɜ) 60 0,08–1,96 0,005 0,062 0,034 

Ȼɟɧɡɚɩɢɪɟɧ 7 
0,000001–
0,000014 

0,00000005 0,0000004 0,0000002 

Ȼɟɧɡɨɥ 67 0,02–0,24 0,0007 0,02 0,01 
ȼɚɧɚɞɢɹ ɩɹɬɢ 

ɨɤɫɢɞ 
9 0,15 0,004 0,01 0,007 

Ⱦɢɦɟɬɢɥɚɦɢɧ 148 0,095 0,003 0,003 0,003 
Ⱦɢɦɟɬɢɥɛɟɧɡɨɥ 
(ɤɫɢɥɨɥ) (ɫɦɟɫɶ 
ɦɟɬɚ-, ɨɪɬɨ- ɢ 

ɩɚɪɚɢɡɨɦɟɪɨɜ) 
68 0,003– 0,018 0,0001 0,0007 0,0004 

Ɇɟɬɚɧ 33 0,025– 2,4 0,0007 0,09 0,045 
Ɇɟɬɢɥɛɟɧɡɨɥ 

(ɬɨɥɭɨɥ) 70 0,0009– 0,18 0,00003 0,007 0,0035 

ɋɟɪɨɜɨɞɨɪɨɞ 40 0,004– 0,03 0,0002 0,0009 0,00055 
ɋɟɪɵ ɞɢɨɤɫɢɞ 43 0,6– 218,3 0,02 22 11 
ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ 

C12-C19 
58 1,9– 5,7 0,2 0,3 0,25 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ C1-

C5 (ɢɫɤɥɸɱɚɹ 
ɦɟɬɚɧ) 

56 0,016– 11,5 0,0001 0,5 0,25 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ C6-

C10 
57 0,00016– 5,15 0,000012 0,08 0,04 

ɍɝɥɟɪɨɞ (ɋɚɠɚ) ɞɨɩ. 195 0,07 0,0017 0,004 0,003 
ɍɝɥɟɪɨɞɚ ɨɤɫɢɞ 46 17–24,1 0,6 0,9 0,75 

ɗɬɢɥɛɟɧɡɨɥ 
(ɫɬɢɪɨɥ) 74 0,0017–0,006 0,00009 0,0002 0,00015 

Ɇɨɧɨɷɬɚɧɨɥɚɦɢɧ ɞɨɩ.181 0,2 – – – 
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Ɍɚɛɥɢɰɚ 3.85 – ɋɬɨɱɧɵɟ ɜɨɞɵ ɭɫɬɚɧɨɜɤɢ ɩɟɱɧɨɝɨ ɜɢɫɛɪɟɤɢɧɝɚ ɫ ɫɨɤɢɧɝ ɤɚɦɟɪɨɣ 
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ɞɥ
ɹ 

ɜɨ
ɞɧ

ɵ
ɯ 

ɨɛ
ɴɟ

ɤɬ
ɨɜ

)/ɩ
ɨɪ

ɹɞ
ɤɨ

ɜɵ
ɣ 

ɧɨ
ɦ

ɟɪ
 

ɇ
ɚɥ

ɢɱ
ɢɟ

 ɜ
ɟɳ

ɟɫ
ɬɜ

ɚ 
ɫɛ

ɪɨ
ɫɨ

ɜ 
ɜ 

ɪɚ
ɡɪ

ɟɲ
ɟɧ

ɢɢ
 

Ƚɨ
ɞɨ

ɜɚ
ɹ 

ɦ
ɚɫ

ɫɚ
 ɫ

ɛɪ
ɨɫ

ɚ 
ɡɚ

ɝɪ
ɹɡ

ɧɹ
ɸ

ɳ
ɟɝ

ɨ 
ɜɟ

ɳ
ɟɫ

ɬɜ
ɚ,

 ɬ
 

Ɇ
ɢɧ

ɢɦ
ɚɥ

ɶɧ
ɚɹ

 
ɤɨ

ɧɰ
ɟɧ

ɬɪ
ɚɰ

ɢɹ
 

ɡɚ
ɝɪ

ɹɡ
ɧɹ

ɸ
ɳ

ɟɝ
ɨ 

ɜɟ
ɳ

ɟɫ
ɬɜ

ɚ 
ɫɛ

ɪɨ
ɫɨ

ɜ,
 

ɦ
ɝ/ɥ

 

Ɇ
ɚɤ

ɫɢ
ɦ

ɚɥ
ɶɧ

ɚɹ
 

ɤɨ
ɧɰ

ɟɧ
ɬɪ

ɚɰ
ɢɹ

 
ɡɚ

ɝɪ
ɹɡ

ɧɹ
ɸ

ɳ
ɟɝ

ɨ 
ɜɟ

ɳ
ɟɫ

ɬɜ
ɚ 

ɫɛ
ɪɨ

ɫɨ
ɜ,

 
ɦ

ɝ/ɥ
 

ɋ
ɪɟ

ɞɧ
ɹɹ

 
ɤɨ

ɧɰ
ɟɧ

ɬɪ
ɚɰ

ɢɹ
 

ɡɚ
ɝɪ

ɹɡ
ɧɹ

ɸ
ɳ

ɟɝ
ɨ 

ɜɟ
ɳ

ɟɫ
ɬɜ

ɚ 
ɫɛ

ɪɨ
ɫɨ

ɜ,
 

ɦ
ɝ/ɥ

 

ɀɟɥɟɡɨ 47 Ⱦɚ 0,012 0,3 0,3 0,3 

pH ɞɨɩ. 170 - - 8 8,1 8 

ɇɟɮɬɟɩɪɨɞɭɤɬɵ 
(ɧɟɮɬɶ) 74 Ⱦɚ 9,5-16,04 21,8 536 279 

ɋɭɥɶɮɢɞɵ 99 Ⱦɚ/ɇɟɬ 0,4 0,2 14790 7395 

Ɏɟɧɨɥ, 
ɝɢɞɪɨɤɫɢɛɟɧɡɨɥ 

119 Ⱦɚ 0,009-0,05 0,1 81 40,5 

ɏɥɨɪɢɞ-ɚɧɢɨɧ 
(ɯɥɨɪɢɞɵ) 129 Ⱦɚ 2,2 54,3 54,3 54,3 

 
Ɍɚɛɥɢɰɚ 3.86 – Ɉɬɯɨɞɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɩɨɬɪɟɛɥɟɧɢɹ ɭɫɬɚɧɨɜɤɢ ɩɟɱɧɨɝɨ ɜɢɫɛɪɟɤɢɧɝɚ ɫ 
ɫɨɤɢɧɝ ɤɚɦɟɪɨɣ  

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɬɯɨɞɚ 

ɂɫɬɨɱɧɢɤ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɨɜ 

Ʉɨɞ ɨɬɯɨɞɚ ɩɨ 
ɎɄɄɈ 

Ʉɥɚɫɫ 
ɨɩɚɫɧɨɫɬɢ 

ɨɬɯɨɞɚ 
ɞɥɹ Ɉɋ 

Ɇɚɫɫɚ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɚ ɜ 
ɪɟɮɟɪɟɧɬɧɨɦ 

ɝɨɞɭ, ɬ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɫɩɨɫɨɛɚ 

ɭɬɢɥɢɡɚɰɢɢ 
(ɜɬɨɪɢɱɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ) 
ɢɥɢ 

ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ 
ɨɬɯɨɞɚ 

Ʉɨɤɫɨɜɵɟ ɦɚɫɫɵ 
ɨɬɪɚɛɨɬɚɧɧɵɟ, 
ɡɚɝɪɹɡɧɟɧɧɵɟ 

ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ 
(ɫɨɞɟɪɠɚɧɢɟ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 
ɦɟɧɟɟ 15 %) 

Ɂɚɱɢɫɬɤɚ ɤɨɥɨɧɧ 
ɢ ɡɦɟɟɜɢɤɚ 

44250502204 4 11,8 

ɉɟɪɟɞɚɱɚ ɧɚ 
ɭɬɢɥɢɡɚɰɢɸ 

ɞɪɭɝɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ 

Ɉɬɯɨɞɵ 
ɦɢɧɟɪɚɥɶɧɵɯ 

ɦɚɫɟɥ 
ɢɧɞɭɫɬɪɢɚɥɶɧɵɯ 

ɇɚɫɨɫɧɨɟ ɢ 
ɤɨɦɩɪɟɫɫɨɪɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ 

40613001313 3 0,98-2,8 
ȼɬɨɪɢɱɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

ɒɥɚɦ ɨɱɢɫɬɤɢ 
ɟɦɤɨɫɬɟɣ, 

ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɨɬ 
ɧɟɮɬɢ ɢ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 

Ɍɟɩɥɨɨɛɦɟɧɧɢɤɢ, 
ɤɨɥɨɧɧɵ, 

ɬɪɭɛɨɩɪɨɜɨɞɵ 
91120002393 3 8,8 

ȼɬɨɪɢɱɧɨɟ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

Ɇɚɫɥɚ ɬɭɪɛɢɧɧɵɟ 
ɨɬɪɚɛɨɬɚɧɧɵɟ 

Ɂɚɦɟɧɚ ɦɚɫɟɥ ɜ 
ɧɚɫɨɫɧɨ-

ɤɨɦɩɪɟɫɫɨɪɧɨɦ ɢ 
ɫɬɚɧɨɱɧɨɦ 

ɨɛɨɪɭɞɨɜɚɧɢɢ 

5410021202033 3 2,7 

ɉɟɪɟɞɚɱɚ ɧɚ 
ɭɬɢɥɢɡɚɰɢɸ 

ɞɪɭɝɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ 
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Ɍɚɛɥɢɰɚ 3.87 – ɉɨɬɪɟɛɥɟɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɭɫɬɚɧɨɜɤɨɣ ɩɟɱɧɨɝɨ ɜɢɫɛɪɟɤɢɧɝɚ 
ɫ ɫɨɤɢɧɝ ɤɚɦɟɪɨɣ  

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

ɉɨɬɪɟɛɥɟɧɢɟ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɤȼɬ*ɱ/ɬ 9,2 13,7 

ɉɨɬɪɟɛɥɟɧɢɟ ɩɚɪɚ Ƚɤɚɥ/ɬ 0,0004 0,033 

ɋɜɟɠɚɹ ɜɨɞɚ ɤɭɛ.ɦ/ɬ 0,034 0,033 

Ɉɯɥɚɠɞɚɸɳɚɹ ɜɨɞɚ ɤɭɛ.ɦ/ɬ 0,72 0,88 

Ɍɟɩɥɨɮɢɤɚɰɢɨɧɧɚɹ 
ɜɨɞɚ 

ɬ.ɭ.ɬ./ɬ 0,0003 0,0005 

Ɉɛɨɪɨɬɧɚɹ ɜɨɞɚ ɬ.ɭ.ɬ./ɬ 1,35-75,231 1,7-141,215 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ 
(ɜɫɟɝɨ) ɬ.ɭ.ɬ./ɬ 1,5 10-6 0,00018 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ 
(ɠɢɞɤɨɝɨ) ɬ.ɭ.ɬ./ɬ 0,001 0,0037 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ 
(ɝɚɡɨɜɨɝɨ) ɬ.ɭ.ɬ./ɬ 0,0006 0,022 

 
Ɍɚɛɥɢɰɚ 3.88 – Ɇɚɬɟɪɢɚɥɶɧɵɟ ɪɟɫɭɪɫɵ ɭɫɬɚɧɨɜɤɢ ɩɟɱɧɨɝɨ ɜɢɫɛɪɟɤɢɧɝɚ ɫ ɫɨɤɢɧɝ 
ɤɚɦɟɪɨɣ  

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɦɚɬɟɪɢɚɥɶɧɵɯ ɪɟɫɭɪɫɨɜ 

Ɍɢɩ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

ɋɬɚɛɢɥɢɡɚɬɨɪ Ɋɟɚɝɟɧɬɵ ɤɝ 23000 30000 

ɂɧɝɢɛɢɬɨɪ 
ɤɨɤɫɨɨɛɪɚɡɨɜɚɧɢɹ 

Ɋɟɚɝɟɧɬɵ ɬ 12 1010552,4 

Ɇɟɬɢɥɞɢɷɬɚɧɨɥɚɦɢɧ Ɇɚɬɟɪɢɚɥɵ ɤɝ 2000 3000 

ȿɞɤɢɣ ɧɚɬɪ – ɫɨɞɚ 
ɤɚɭɫɬɢɱɟɫɤɚɹ 

Ɋɟɚɝɟɧɬɵ ɬ 44967,6 54960,3 

ɉɨɝɥɨɬɢɬɟɥɶ 
ɫɟɪɨɜɨɞɨɪɨɞɚ 

Ɋɟɚɝɟɧɬɵ ɬ 882395,1 1078482,9 

ɇɟɣɬɪɚɥɢɡɚɬɨɪ Ɋɟɚɝɟɧɬɵ ɤɝ/ɬ 0,0009 0,001 

ɂɧɝɢɛɢɬɨɪ ɤɨɪɪɨɡɢɢ Ɋɟɚɝɟɧɬɵ ɤɝ/ɬ 0,0004 0,00042 

Ɇɨɧɨɷɬɚɧɨɥɚɦɢɧ Ɋɟɚɝɟɧɬɵ ɤɝ/ɬ 0,3 0,3 

Ⱥɧɬɢɤɨɤɫɨɨɫɚɞɢɬɟɥɶ Ɋɟɚɝɟɧɬɵ ɤɝ/ɬ 0,007 0,008 

Ⱥɧɬɢɤɨɤɫɨɨɛɪɚɡɨɜɚɬɟɥɶ Ɋɟɚɝɟɧɬɵ ɤɝ/ɬ 0,01 0,012 

Ⱥɧɬɢɩɟɧɨɨɛɪɚɡɨɜɚɬɟɥɶ Ɋɟɚɝɟɧɬɵ ɤɝ/ɬ 0,002 0,006 

 

3.8 Ʉɨɤɫɨɜɚɧɢɟ 

 

ɋɚɦɵɦ ɜɚɠɧɵɦ ɚɫɩɟɤɬɨɦ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɨɰɟɫɫɨɜ ɤɨɤɫɨɜɚɧɢɹ 

ɹɜɥɹɟɬɫɹ ɤɨɧɬɪɨɥɶ ɧɚɞ ɜɵɞɟɥɟɧɢɟɦ ɤɨɤɫɨɜɵɯ ɱɚɫɬɢɰ. 
ȼɵɛɪɨɫɵ ɜ ɜɨɡɞɭɯ 

ȼɵɛɪɨɫɵ ɜ ɜɨɡɞɭɯ ɩɪɢ ɨɩɟɪɚɰɢɹɯ ɤɨɤɫɨɜɚɧɢɹ ɜɤɥɸɱɚɸɬ ɜɵɛɪɨɫɵ ɞɵɦɨɜɵɯ ɝɚɡɨɜ 
ɩɟɱɟɣ ɢ ɧɟɨɪɝɚɧɢɡɨɜɚɧɧɵɟ ɜɵɛɪɨɫɵ. Ʉɪɨɦɟ ɬɨɝɨ, ɭɞɚɥɟɧɢɟ ɤɨɤɫɚ ɢɡ ɪɟɚɤɬɨɪɚ 
(ɡɚɦɟɞɥɟɧɧɨɟ ɤɨɤɫɨɜɚɧɢɟ) ɦɨɠɟɬ ɝɟɧɟɪɢɪɨɜɚɬɶ ɜɵɛɪɨɫɵ ɦɟɥɤɢɯ ɬɜɟɪɞɵɯ ɱɚɫɬɢɰ ɢ 
ɨɫɬɚɬɨɱɧɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɜ ɚɬɦɨɫɮɟɪɭ. Ƚɥɚɜɧɵɦɢ ɡɚɝɪɹɡɧɢɬɟɥɹɦɢ ɩɪɨɰɟɫɫɚ 
ɤɨɤɫɨɜɚɧɢɹ ɹɜɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ. 

 ɋɨɟɞɢɧɟɧɢɹ ɫɟɪɵ, ɫɟɪɨɜɨɞɨɪɨɞ, ɦɟɪɤɚɩɬɚɧɵ, ɦɨɝɭɬ ɜɵɞɟɥɹɬɶɫɹ ɢɡ ɩɨɬɨɤɚ 
ɫɟɪɨɫɨɞɟɪɠɚɳɟɣ ɜɨɞɵ ɢɡ ɨɛɪɚɬɧɨɝɨ ɯɨɥɨɞɢɥɶɧɢɤɚ; 
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 ɍɝɥɟɜɨɞɨɪɨɞɵ ɦɨɝɭɬ ɜɵɞɟɥɹɬɶɫɹ ɩɪɢ ɩɨɧɢɠɟɧɢɢ ɞɚɜɥɟɧɢɹ ɜ ɫɛɨɪɧɢɤɟ ɢ ɧɚ 
ɤɥɚɩɚɧɚɯ, ɜ ɜɵɛɪɨɫɚɯ ɛɚɲɟɧɧɨɝɨ ɨɯɥɚɞɢɬɟɥɹ, ɨɩɟɪɚɰɢɹɯ ɯɪɚɧɟɧɢɹ ɢ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɨɛɫɥɭɠɢɜɚɧɢɹ, ɭɬɟɱɤɚɯ ɢ ɩɨɬɨɤɚɯ ɨɬɯɨɞɨɜ ɢ ɜɨɞɵ; 

 ȼɡɜɟɲɟɧɧɵɟ ɱɚɫɬɢɰɵ ɦɨɝɭɬ ɜɵɞɟɥɹɬɶɫɹ ɢɡ ɫɢɫɬɟɦɵ ɨɱɢɫɬɤɢ ɞɵɦɨɜɨɝɨ 
ɝɚɡɚ, ɫɢɫɬɟɦɵ ɨɱɢɫɬɤɢ ɝɚɡɚ ɪɨɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɤɨɤɫɨɜɚɧɢɹ, ɩɪɢ ɬɟɯɧɢɱɟɫɤɨɦ 
ɨɛɫɥɭɠɢɜɚɧɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜɵɝɪɭɡɤɢ ɢ ɯɪɚɧɟɧɢɹ ɤɨɤɫɚ. 

Ⱦɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɜɵɞɟɥɟɧɢɹ ɤɨɤɫɨɜɨɣ ɩɵɥɢ ɞɥɹ ɝɚɡɨɜɵɯ ɩɨɬɨɤɨɜ ɢɫɩɨɥɶɡɭɸɬ 
ɰɢɤɥɨɧɵ ɢ ɪɭɤɚɜɧɵɟ ɮɢɥɶɬɪɵ. 

ɋɬɨɱɧɵɟ ɜɨɞɵ 

ɋɬɨɱɧɵɟ ɜɨɞɵ, ɨɛɪɚɡɭɸɳɢɟɫɹ ɩɪɢ ɭɞɚɥɟɧɢɢ ɤɨɤɫɚ, ɜɨɞɧɵɟ ɫɬɨɤɢ ɨɬ ɩɪɨɰɟɫɫɨɜ 
ɜɵɝɪɭɡɤɢ ɤɨɤɫɚ, ɫɟɪɨɫɨɞɟɪɠɚɳɚɹ ɜɨɞɚ ɜɟɪɯɧɟɝɨ ɩɪɨɞɭɤɬɚ ɪɟɤɬɢɮɢɤɚɰɢɨɧɧɨɣ ɤɨɥɨɧɧɵ, 
ɫɬɨɤɢ ɩɨɫɥɟ ɨɩɟɪɚɰɢɢ ɨɯɥɚɠɞɟɧɢɹ ɢ ɡɚɤɚɱɢɜɚɧɢɢ ɩɚɪɚ ɧɚɩɪɚɜɥɹɸɬɫɹ ɧɚ ɨɱɢɫɬɧɵɟ 
ɫɨɨɪɭɠɟɧɢɹ ɇɉɁ. Ʉɨɥɢɱɟɫɬɜɨ ɫɬɨɱɧɵɯ ɜɨɞ, ɨɛɪɚɡɨɜɚɧɧɨɟ ɜ ɩɪɨɰɟɫɫɚɯ ɤɨɤɫɨɜɚɧɢɹ, 

ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 140 ɥɢɬɪɨɜ ɧɚ ɬɨɧɧɭ ɢɫɯɨɞɧɨɝɨ ɫɵɪɶɹ. Ɉɧɢ ɫɨɞɟɪɠɚɬ H2S, NH3, 

ɜɡɜɟɲɟɧɧɵɟ ɱɚɫɬɢɰɵ (ɤɨɤɫɨɜɭɸ ɩɵɥɶ ɫ ɫɨɞɟɪɠɚɧɢɟɦ ɦɟɬɚɥɥɨɜ), ɏɉɄ, ɜɵɫɨɤɢɣ ɪɇ, 
ɬɜɟɪɞɵɟ ɱɚɫɬɢɰɵ, ɭɝɥɟɜɨɞɨɪɨɞɵ, ɫɨɟɞɢɧɟɧɢɹ ɫɟɪɵ, ɰɢɚɧɢɞɵ ɢ ɮɟɧɨɥɵ. 

Ɍɜɟɪɞɵɟ ɨɬɯɨɞɵ 

Ɍɜɟɪɞɵɟ ɨɬɯɨɞɵ, ɨɛɪɚɡɭɸɳɢɟɫɹ ɜ ɩɪɨɰɟɫɫɚɯ ɤɨɤɫɨɜɚɧɢɹ, ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ 
ɤɨɤɫɨɜɭɸ ɩɵɥɶ (ɱɚɫɬɢɰɵ ɭɝɥɟɪɨɞɚ ɢ ɭɝɥɟɜɨɞɨɪɨɞɚ) ɢ ɩɪɨɞɭɜɨɱɧɵɟ ɲɥɚɦɵ, ɫɨɞɟɪɠɚɳɢɟ 
ɭɝɥɟɜɨɞɨɪɨɞɵ. 

 

3.8.1 Ɂɚɦɟɞɥɟɧɧɨɟ ɤɨɤɫɨɜɚɧɢɟ ɜ ɧɟɨɛɨɝɪɟɜɚɟɦɵɯ ɤɨɤɫɨɜɵɯ ɤɚɦɟɪɚɯ 

 

Ⱦɚɧɧɵɟ ɩɨ ɩɨɬɪɟɛɥɟɧɢɸ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ, ɜɵɛɪɨɫɚɦ ɡɚɝɪɹɡɧɹɸɳɢɯ 
ɜɟɳɟɫɬɜ, ɮɢɡɢɱɟɫɤɨɦɭ ɜɨɡɞɟɣɫɬɜɢɸ, ɫɛɪɨɫɚɦ, ɨɬɯɨɞɚɦ ɢ ɦɚɬɟɪɢɚɥɶɧɵɦ ɪɟɫɭɪɫɚɦ ɞɥɹ 
ɭɫɬɚɧɨɜɨɤ ɡɚɦɟɞɥɟɧɧɨɝɨ ɤɨɤɫɨɜɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 3.89 – 3.94. 
 
Ɍɚɛɥɢɰɚ 3.89 – ɉɨɬɪɟɛɥɟɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɭɫɬɚɧɨɜɤɨɣ ɡɚɦɟɞɥɟɧɧɨɝɨ 
ɤɨɤɫɨɜɚɧɢɹ ɜ ɧɟɨɛɨɝɪɟɜɚɟɦɵɯ ɤɨɤɫɨɜɵɯ ɤɚɦɟɪɚɯ  

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

ɉɨɬɪɟɛɥɟɧɢɟ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɤȼɬ*ɱ/ɬ 3,8 29,7 

ɉɨɬɪɟɛɥɟɧɢɟ ɩɚɪɚ Ƚɤɚɥ/ɬ 0,003 165,4 

Ɉɯɥɚɠɞɚɸɳɚɹ ɜɨɞɚ ɤɭɛ.ɦ/ɬ 0,15 5 

Ɍɟɩɥɨɮɢɤɚɰɢɨɧɧɚɹ 
ɜɨɞɚ 

ɬ.ɭ.ɬ./ɬ 0,0002 1,5 

Ɉɛɨɪɨɬɧɚɹ ɜɨɞɚ ɬ.ɭ.ɬ./ɬ 0,00028 0,00032 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ 
(ɜɫɟɝɨ) ɬ.ɭ.ɬ./ɬ 0,0001 156 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ 
(ɠɢɞɤɨɝɨ) ɬ.ɭ.ɬ./ɬ 0,00002 57 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ 
(ɝɚɡɨɜɨɝɨ) ɬ.ɭ.ɬ./ɬ 0,00007 189 
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Ɍɚɛɥɢɰɚ 3.90 – ȼɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɫ ɭɫɬɚɧɨɜɤɢ 
ɡɚɦɟɞɥɟɧɧɨɝɨ ɤɨɤɫɨɜɚɧɢɹ ɜ ɧɟɨɛɨɝɪɟɜɚɟɦɵɯ ɤɨɤɫɨɜɵɯ ɤɚɦɟɪɚɯ  

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ 
ɜɵɛɪɨɫɨɜ 

Ʉɨɞ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ ɩɨ 
1316 (I – ɞɥɹ 

ɚɬɦ. ɜɨɡɞɭɯɚ) 

Ƚɨɞɨɜɚɹ 
ɦɚɫɫɚ 

ɜɵɛɪɨɫɨɜ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ, ɬ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ 

ɜɵɛɪɨɫɨɜ, ɝ/ɫ 

ɋɪɟɞɧɢɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ⱥɡɨɬɚ ɞɢɨɤɫɢɞ 1 0,4– 91,8 0,5 13,3 6,9 

Ⱥɡɨɬɚ ɨɤɫɢɞ 2 0,07– 14,9 0,09 2,2 1,15 

Ⱥɦɢɥɟɧɵ (ɫɦɟɫɶ 
ɢɡɨɦɟɪɨɜ) 60 3,3– 91,1 0,05 4,1 2 

Ȼɟɧɡɚɩɢɪɟɧ 7 
2 10-8– 
1 10-4 

1,3 10-7 3 10-6 1,6 10-6 

Ȼɟɧɡɨɥ 67 0,01– 0,2 0,0008 0,3 0,15 

ȼɡɜɟɲɟɧɧɵɟ 
ɜɟɳɟɫɬɜɚ 

12 0,006– 61,7 0,2 2 1,1 

Ⱦɢɦɟɬɢɥɛɟɧɡɨɥ 
(ɤɫɢɥɨɥ) (ɫɦɟɫɶ 
ɦɟɬɚ-, ɨɪɬɨ– ɢ 
ɩɚɪɚɢɡɨɦɟɪɨɜ) 

68 0,016– 2,2 2,5 10-4 3,9 1,95 

Ɂɨɥɚ Ɍɗɋ 
ɦɚɡɭɬɧɚɹ (ɜ 

ɩɟɪɟɫɱɟɬɟ ɧɚ 
ɜɚɧɚɞɢɣ) 

23 0,44 0,0132 0,0139 0,014 

Ʉɟɪɨɫɢɧ 156 5 10-7–1,3 1,7 10-5 0,04 0,02 

Ɇɟɬɚɧ 33 0,005– 4,4 0,02 0,14 0,8 

Ɇɟɬɢɥɛɟɧɡɨɥ 
(ɬɨɥɭɨɥ) 70 0,012– 1,5 0,0008 0,4 0,2 

Ɇɢɧɟɪɚɥɶɧɨɟ 
ɦɚɫɥɨ 

157 
1,6 10-4– 
1,4 10-3 

2 10-5 0,04 0,02 

Ɇɨɧɨɷɬɚɧɨɥɚɦɢɧ ɞɨɩ. 181 0,002 4 10-5 0,0002 0,00012 

ɇɚɬɪɢɣ 
ɝɢɞɪɨɤɫɢɞ 

(ɇɚɬɪɢɹ ɝɢɞɪɨ-
ɨɤɢɫɶ, ɇɚɬɪ 
ɟɞɤɢɣ, ɋɨɞɚ 

ɤɚɭɫɬɢɱɟɫɤɚɹ) 

ɞɨɩ. 193 0,07 0,002 0,002 0,002 

ɉɵɥɶ 
ɧɟɨɪɝɚɧɢɱɟɫɤɚɹ 
ɫ ɫɨɞɟɪɠɚɧɢɟɦ 
ɤɪɟɦɧɢɹ ɦɟɧɟɟ 
20, 20 – 70, ɚ 

ɬɚɤɠɟ ɛɨɥɟɟ 70 
ɩɪɨɰɟɧɬɨɜ 

37 2,1 0,0004 0,1 0,05 

ɋɟɪɨɜɨɞɨɪɨɞ 40 0,08– 0,8 0,0005 2,4 1,2 

ɋɟɪɵ ɞɢɨɤɫɢɞ 43 0,2– 633,8 0,1 14,6 7,4 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ 

C12-C19 
58 0,08– 8 0,02 47,9 24 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ C1-

C5 (ɢɫɤɥɸɱɚɹ 
ɦɟɬɚɧ) 

56 0,6– 1227,2 0,05 143,7 71,9 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ C6-

C10 
57 0,1– 418,9 0,07 47,2 23,6 

ɍɝɥɟɪɨɞ (ɋɚɠɚ) ɞɨɩ. 195 0,001– 0,4 0,004 0,46 0,23 

ɍɝɥɟɪɨɞɚ ɨɤɫɢɞ 46 0,2– 12,7 0,0018 7,8 3,9 

Ɏɟɧɨɥ 73 0,0002– 0,04 2 10-5 0,008 0,004 
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Ɍɚɛɥɢɰɚ 3.91 – ɋɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɧɚ ɨɱɢɫɬɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɫ ɭɫɬɚɧɨɜɤɢ 
ɡɚɦɟɞɥɟɧɧɨɝɨ ɤɨɤɫɨɜɚɧɢɹ ɜ ɧɟɨɛɨɝɪɟɜɚɟɦɵɯ ɤɨɤɫɨɜɵɯ ɤɚɦɟɪɚɯ  
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Ⱥɦɦɨɧɢɣ-ɢɨɧ 5 Ⱦɚ 0,8 0,4 6 3,2 

pH ɞɨɩ. 170 Ⱦɚ - 7,6 8,5 8,1 

ȼɡɜɟɲɟɧɧɵɟ 
ɜɟɳɟɫɬɜɚ 

166 Ⱦɚ 1,6 40 150 95 

ɇɟɮɬɟɩɪɨɞɭɤɬɵ 
(ɧɟɮɬɶ) 74 Ⱦɚ 6-23,6 3 800 402 

Ɏɟɧɨɥ, 
ɝɢɞɪɨɤɫɢɛɟɧɡɨɥ 

119 Ⱦɚ 0,33 1 3,6 2,3 

 
Ɍɚɛɥɢɰɚ 3.92 – Ɉɬɯɨɞɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɩɨɬɪɟɛɥɟɧɢɹ ɭɫɬɚɧɨɜɤɢ ɡɚɦɟɞɥɟɧɧɨɝɨ 
ɤɨɤɫɨɜɚɧɢɹ ɜ ɧɟɨɛɨɝɪɟɜɚɟɦɵɯ ɤɨɤɫɨɜɵɯ ɤɚɦɟɪɚɯ  

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɬɯɨɞɚ 

ɂɫɬɨɱɧɢɤ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɨɜ 

Ʉɨɞ ɨɬɯɨɞɚ ɩɨ 
ɎɄɄɈ 

Ʉɥɚɫɫ 
ɨɩɚɫɧɨɫɬɢ 

ɨɬɯɨɞɚ 
ɞɥɹ Ɉɋ 

Ɇɚɫɫɚ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɚ ɜ 
ɪɟɮɟɪɟɧɬɧɨɦ 

ɝɨɞɭ, ɬ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɫɩɨɫɨɛɚ 

ɭɬɢɥɢɡɚɰɢɢ 
(ɜɬɨɪɢɱɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ) 
ɢɥɢ 

ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ 
ɨɬɯɨɞɚ 

ɒɥɚɦ ɨɱɢɫɬɤɢ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢ 

ɟɦɤɨɫɬɟɣ ɨɬ 
ɧɟɮɬɢ 

Ɉɱɢɫɬɤɚ 
ɟɦɤɨɫɬɟɣ ɩɪɢ 

ɩɩɪ 
5460150104033 3 10,6-50 

ɉɟɪɟɪɚɛɨɬɤɚ, 
ɩɟɪɟɞɚɱɚ ɧɚ 
ɭɬɢɥɢɡɚɰɢɸ 

ɞɪɭɝɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ 

Ɉɬɯɨɞɵ 
ɦɢɧɟɪɚɥɶɧɵɯ 

ɦɚɫɟɥ 
ɢɧɞɭɫɬɪɢɚɥɶɧɵɯ 

ɇɚɫɨɫɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ 

40613001313 3 1 ɉɟɪɟɪɚɛɨɬɤɚ 

ɉɟɫɨɤ, 
ɡɚɝɪɹɡɧɟɧɧɵɣ 
ɧɟɮɬɶɸ ɢɥɢ 

ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ 
(ɫɨɞɟɪɠɚɧɢɟ 

ɧɟɮɬɢ ɢ 
ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 
15 % ɢ ɛɨɥɟɟ) 

Ʌɢɤɜɢɞɚɰɢɹ 
(ɡɚɫɵɩɤɚ 
ɩɟɫɤɨɦ) 

ɩɪɨɥɢɜɨɜ ɢ 
ɭɬɟɱɟɤ ɩɪɢ 

ɪɚɛɨɬɟ 
ɨɛɨɪɭɞɨɜɚɧɢɹ 

91920101393 3 0,9-100 

ɉɟɪɟɪɚɛɨɬɤɚ, 
ɩɟɪɟɞɚɱɚ ɧɚ 
ɭɬɢɥɢɡɚɰɢɸ 

ɞɪɭɝɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ 
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Ɍɚɛɥɢɰɚ 3.93 – Ɏɢɡɢɱɟɫɤɢɟ ɮɚɤɬɨɪɵ ɜɨɡɞɟɣɫɬɜɢɹ ɭɫɬɚɧɨɜɤɢ ɡɚɦɟɞɥɟɧɧɨɝɨ ɤɨɤɫɨɜɚɧɢɹ 
ɜ ɧɟɨɛɨɝɪɟɜɚɟɦɵɯ ɤɨɤɫɨɜɵɯ ɤɚɦɟɪɚɯ 

Ɏɚɤɬɨɪ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ɂɫɬɨɱɧɢɤ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɜɨɡɞɟɣɫɬɜɢɹ 

ɍɪɨɜɟɧɶ 
ɜɨɡɞɟɣɫɬɜɢɹ 

Ɇɟɬɨɞ ɫɧɢɠɟɧɢɹ 
ɭɪɨɜɧɹ 

ɜɨɡɞɟɣɫɬɜɢɹ ɞɨ 
ɧɨɪɦɚɬɢɜɧɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ 

ȼɢɛɪɚɰɢɹ 
Ʉɨɦɩɪɟɫɫɨɪɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ 

ɦɦ·ɫ-1 7,1 ɇɟɬ 

ȼɢɛɪɚɰɢɹ 
ɇɚɫɨɫɧɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɞȻ 83,8-91 ɇɟɬ 

ȼɢɛɪɚɰɢɹ Ⱥɩɩɚɪɚɬɧɵɣ ɞɜɨɪ ɞȻ 84 ɇɟɬ 

ȼɢɛɪɚɰɢɹ 
Ƚɚɥɟɪɟɹ ɢ ɨɬɞɟɥɟɧɢɟ 

ɞɪɨɛɥɟɧɢɹ 
ɞȻ 96 ɇɟɬ 

ȼɢɛɪɚɰɢɹ 

ɂɫɬɨɱɧɢɤ: 
ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ 

ɩɪɨɰɟɫɫɵ Ɇɟɫɬɨ 
ɢɡɦɟɪɟɧɢɹ: ɗɬɚɠɟɪɤɚ 

ɞȻ 
X – 91 Y – 90 

Z – 91 
 

Ɍɟɩɥɨɜɨɟ 
ɜɨɡɞɟɣɫɬɜɢɟ 

ɉɟɱɢ °C 
ɧɟ ɛɨɥɟɟ 60 

ɧɚ 
ɩɨɜɟɪɯɧɨɫɬɢ 

ɇɟɬ 

Ɍɟɩɥɨɜɨɟ 
ɜɨɡɞɟɣɫɬɜɢɟ 

Ɏɚɤɬɨɪɵ ɫɪɟɞɵ, 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
°C 23,5 ɇɟɬ 

ɒɭɦ 
ɇɚɫɨɫɧɵɟ ɚɝɪɟɝɚɬɵ, 

ɤɨɦɩɪɟɫɫɨɪɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ 

ɞȻȺ 80-93 ɇɟɬ 

ɒɭɦ 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɞȻȺ 87-97 

ɇɟɭɫɬɪɚɧɢɦɵɣ 
ɮɚɤɬɨɪ 

ɒɭɦ 
Ƚɚɥɟɪɟɹ ɢ ɨɬɞɟɥɟɧɢɟ 

ɞɪɨɛɥɟɧɢɹ 
ɞȻ 85,9 ɇɟɬ 

ɗɥɟɤɬɪɨɦɚɝɧɢɬɧɨɟ 
ɡɚɝɪɹɡɧɟɧɢɟ 

ɗɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ 
ɞɨ 1000ɜ, ɫɜɵɲɟ 1000ɜ 

(ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɵɟ 
ɩɨɞɫɬɚɧɰɢɢ, 

ɪɚɫɩɪɟɞɢɥɢɬɟɥɶɧɵɟ 
ɭɫɬɪɨɣɫɬɜɚ,) 

ɇɚɩɪɹɠɟɧɧɨɫɬɶ 
ɷɥ.ɩɨɥɹ, ɤȼ/ɦ; 

0,3 

 

ɍɪɨɜɧɢ 
ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ 
ɩɨɥɟɣ (ɱɚɫɬɨɬɨɣ 

50Ƚɰ) ɧɟ 
ɩɪɟɜɵɲɚɸɬ 

ɩɪɟɞɟɥɶɧɨɞɨɩɭɫɬɢ-
ɦɵɟ ɡɧɚɱɟɧɢɹ 

ɗɥɟɤɬɪɨɦɚɝɧɢɬɧɨɟ 
ɡɚɝɪɹɡɧɟɧɢɟ 

ɗɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ 
ɞɨ 1000ɜ, ɫɜɵɲɟ 1000ɜ 

(ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɵɟ 
ɩɨɞɫɬɚɧɰɢɢ, 

ɪɚɫɩɪɟɞɢɥɢɬɟɥɶɧɵɟ 
ɭɫɬɪɨɣɫɬɜɚ,) 

ɇɚɩɪɹɠɟɧɧɨɫɬɶ 
ɦɚɝɧɢɬɧɨɝɨ 
ɩɨɥɹ,Ⱥ/ɦ 

4 

ɍɪɨɜɧɢ 
ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ 
ɩɨɥɟɣ (ɱɚɫɬɨɬɨɣ 

50Ƚɰ) ɧɟ 
ɩɪɟɜɵɲɚɸɬ 

ɩɪɟɞɟɥɶɧɨɞɨɩɭɫɬɢ-
ɦɵɟ ɡɧɚɱɟɧɢɹ 
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Ɍɚɛɥɢɰɚ 3.94 – Ɇɚɬɟɪɢɚɥɶɧɵɟ ɪɟɫɭɪɫɵ ɭɫɬɚɧɨɜɤɢ ɡɚɦɟɞɥɟɧɧɨɝɨ ɤɨɤɫɨɜɚɧɢɹ ɜ 
ɧɟɨɛɨɝɪɟɜɚɟɦɵɯ ɤɨɤɫɨɜɵɯ ɤɚɦɟɪɚɯ  

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

Ɍɢɩ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ⱦɟɷɦɭɥɶɝɚɬɨɪ Ɋɟɚɝɟɧɬɵ ɬ 4,8 4,8 

ɂɧɝɢɛɢɬɨɪ ɤɨɪɪɨɡɢɢ  Ɋɟɚɝɟɧɬɵ ɬ 0,4 10,1 

Ⱥɧɬɢɜɫɩɟɧɢɜɚɬɟɥɶ Ɋɟɚɝɟɧɬɵ ɬ 1,1 11 

ɉɨɥɢɫɭɥɶɮɢɞ ɚɦɦɨɧɢɹ  Ɋɟɚɝɟɧɬɵ ɬ 172,8 172,8 

Ɇɟɬɢɥɞɢɷɬɚɧɨɥɚɦɢɧ 
(ɆȾɗȺ) (ɜ ɩɟɪɟɫɱɟɬɟ ɧɚ 

100%) 
Ɋɟɚɝɟɧɬɵ ɬ 2,9 6,8 

Ⱥɡɨɬ Ɋɟɚɝɟɧɬɵ ɬ 0,5 0,8 

ɀɢɞɤɨɫɬɶ ɉɆɋ-200Ⱥ Ɋɟɚɝɟɧɬɵ ɤɝ/ɫɭɬ 127,5 378 

ɍɝɨɥɶ ɚɤɬɢɜɧɵɣ ȺȽ-3 Ɇɚɬɟɪɢɚɥɵ ɤɝ/ɫɭɬ 328,1 521,1 

ɀɢɞɤɨɫɬɶ 
ɝɢɞɪɚɜɥɢɱɟɫɤɚɹ 
"Ecosafe FR 46" 

ɦɚɬɟɪɢɚɥ ɤɝ 3189,8 3189,8 

Ʉɚɧɚɬ ɦɚɬɟɪɢɚɥ ɦ 192,5 1340,3 

ɇɚɬɪ ɟɞɤɢɣ  Ɋɟɚɝɟɧɬɵ ɤɝ/ɬ 0,5 0,5 

ɂɧɝɢɛɢɬɨɪ 
ɫɨɥɟɨɬɥɨɠɟɧɢɣ "ȼ9305" Ɋɟɚɝɟɧɬɵ ɤɝ/ɬ 0,67 0,67 

Ȼɢɨɞɢɫɩɟɪɫɚɧɬ "ȼ9280" Ɋɟɚɝɟɧɬɵ ɤɝ/ɬ 0,3 0,3 

Ƚɭɞɪɨɧ, ɬɹɠɟɥɵɣ 
ɝɚɡɨɣɥɶ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ 

ɤɪɟɤɢɧɝɚ, ɫɦɨɥɚ 
ɩɢɪɨɥɢɡɚ, ɬɨɝɨɧ-ɛɟɧɡɢɧ, 

ɗɋɈɆ, ɚɫɮɚɥɶɬ 

 ɬ 84970 640000 

 

3.8.2 ɉɪɨɤɚɥɢɜɚɧɢɟ ɤɨɤɫɚ 

 

Ⱦɚɧɧɵɟ ɩɨ ɩɨɬɪɟɛɥɟɧɢɸ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ, ɜɵɛɪɨɫɚɦ ɡɚɝɪɹɡɧɹɸɳɢɯ 
ɜɟɳɟɫɬɜ, ɮɢɡɢɱɟɫɤɨɦɭ ɜɨɡɞɟɣɫɬɜɢɸ, ɫɛɪɨɫɚɦ, ɨɬɯɨɞɚɦ ɢ ɦɚɬɟɪɢɚɥɶɧɵɦ ɪɟɫɭɪɫɚɦ ɞɥɹ 
ɭɫɬɚɧɨɜɨɤ ɩɪɨɤɚɥɢɜɚɧɢɹ ɤɨɤɫɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 3.95 – 3.100. 

 
Ɍɚɛɥɢɰɚ 3.95 – ɉɨɬɪɟɛɥɟɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɭɫɬɚɧɨɜɤɨɣ ɩɪɨɤɚɥɢɜɚɧɢɹ ɤɨɤɫɚ  

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

ɉɨɬɪɟɛɥɟɧɢɟ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɤȼɬ*ɱ/ɬ 37,3 55,6 

ɉɨɬɪɟɛɥɟɧɢɟ ɩɚɪɚ Ƚɤɚɥ/ɬ 0,028 0,29 

Ɍɟɩɥɨɮɢɤɚɰɢɨɧɧɚɹ ɜɨɞɚ ɬ.ɭ.ɬ./ɬ 0,0024 0,0025 

Ɉɛɨɪɨɬɧɚɹ ɜɨɞɚ ɬ.ɭ.ɬ./ɬ 0,0008 0,00082 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ 
(ɜɫɟɝɨ) ɬ.ɭ.ɬ./ɬ 0,032 0,082 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ 
(ɝɚɡɨɜɨɝɨ) ɬ.ɭ.ɬ./ɬ 0,00024 0,032 
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Ɍɚɛɥɢɰɚ 3.96 – ȼɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɫ ɭɫɬɚɧɨɜɤɢ 
ɩɪɨɤɚɥɢɜɚɧɢɹ ɤɨɤɫɚ  

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ 
ɜɵɛɪɨɫɨɜ 

Ʉɨɞ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ ɩɨ 
1316 (I – ɞɥɹ 

ɚɬɦ. ɜɨɡɞɭɯɚ) 

Ƚɨɞɨɜɚɹ ɦɚɫɫɚ 
ɜɵɛɪɨɫɨɜ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɬ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ 

ɜɵɛɪɨɫɨɜ, ɝ/ɫ 

ɋɪɟɞɧɢɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ⱥɡɨɬɚ ɞɢɨɤɫɢɞ 1 70,7–122 1,7 3,9 2,8 

Ⱥɡɨɬɚ ɨɤɫɢɞ 2 11,5–19,8 0,3 0,6 0,45 

Ȼɟɧɡɚɩɢɪɟɧ 7 1 10-5–6 10-4 1,4 10-7 3,5 10-7 2,4 10-7 

Ɇɟɬɚɧ 33 3,9 0,022 0,12 0,06 

ɉɵɥɶ 
ɧɟɨɪɝɚɧɢɱɟɫɤɚɹ 
ɫ ɫɨɞɟɪɠɚɧɢɟɦ 
ɤɪɟɦɧɢɹ ɦɟɧɟɟ 
20, 20 – 70, ɚ 

ɬɚɤɠɟ ɛɨɥɟɟ 70 
ɩɪɨɰɟɧɬɨɜ 

37 53,3–83,5 0,03 2,6 1,3 

ɋɟɪɵ ɞɢɨɤɫɢɞ 43 87,8–111 0,8 3,5 2,15 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ C1-
C-5 (ɢɫɤɥɸɱɚɹ 

ɦɟɬɚɧ) 

56 0,12 0,0033 0,0037 0,0035 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ C6-

C10 
57 7,1 0,07 0,2 0,14 

ɍɝɥɟɪɨɞ (ɋɚɠɚ) ɞɨɩ. 195 0,7–12,9 0,006 0,8 0,4 

ɍɝɥɟɪɨɞɚ ɨɤɫɢɞ 46 11,6–31,5 0,17 1 0,6 
 
Ɍɚɛɥɢɰɚ 3.97 – ɋɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɧɚ ɨɱɢɫɬɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɫ ɭɫɬɚɧɨɜɤɢ 
ɩɪɨɤɚɥɢɜɚɧɢɹ ɤɨɤɫɚ 

ɇ
ɚɢ

ɦ
ɟɧ

ɨɜ
ɚɧ

ɢɟ
 

ɡɚ
ɝɪ

ɹɡ
ɧɹ

ɸ
ɳ

ɟɝ
ɨ 

ɜɟ
ɳ

ɟɫ
ɬɜ

ɚ 
ɫɛ

ɪɨ
ɫɨ

ɜ  

Ʉɨ
ɞ 

ɡɚ
ɝɪ

ɹɡ
ɧɹ

ɸ
ɳ

ɟɝ
ɨ 

ɜɟ
ɳ

ɟɫ
ɬɜ

ɚ 
ɩɨ

 1
31

6 
(I

I 
– 

ɞɥ
ɹ 

ɜɨ
ɞɧ

ɵ
ɯ 

ɨɛ
ɴɟ

ɤɬ
ɨɜ

)/ɩ
ɨɪ

ɹɞ
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ɜ
ɵ

ɣ 
ɧɨ

ɦ
ɟɪ

 

ɇ
ɚɥ

ɢɱ
ɢɟ

 ɜ
ɟɳ

ɟɫ
ɬɜ

ɚ 
ɫɛ

ɪɨ
ɫɨ

ɜ 
ɜ 

ɪɚ
ɡɪ

ɟɲ
ɟɧ

ɢɢ
 

Ƚɨ
ɞɨ

ɜɚ
ɹ 

ɦ
ɚɫ

ɫɚ
 

ɫɛ
ɪɨ

ɫɚ
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ɝɪ
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ɧɹ

ɸ
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ɟɝ
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ɳ

ɟɫ
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 ɬ

 

Ɇ
ɢɧ
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ɇɟɮɬɟɩɪɨɞɭɤɬɵ 
(ɧɟɮɬɶ) 74 Ⱦɚ - 800 800 800 

ȼɡɜɟɲɟɧɧɵɟ 
ɜɟɳɟɫɬɜɚ 

166 Ⱦɚ - 150 150 150 

 
Ɍɚɛɥɢɰɚ 3.98 – Ɉɬɯɨɞɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɩɨɬɪɟɛɥɟɧɢɹ ɭɫɬɚɧɨɜɤɢ ɩɪɨɤɚɥɢɜɚɧɢɹ ɤɨɤɫɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɬɯɨɞɚ 

ɂɫɬɨɱɧɢɤ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɨɜ 

Ʉɨɞ ɨɬɯɨɞɚ 
ɩɨ ɎɄɄɈ 

Ʉɥɚɫɫ 
ɨɩɚɫɧɨɫɬɢ 

ɨɬɯɨɞɚ 
ɞɥɹ Ɉɋ 

Ɇɚɫɫɚ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɚ ɜ 
ɪɟɮɟɪɟɧɬɧɨɦ 

ɝɨɞɭ, ɬ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɫɩɨɫɨɛɚ 

ɭɬɢɥɢɡɚɰɢɢ 
(ɜɬɨɪɢɱɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ) 
ɢɥɢ 

ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ 
ɨɬɯɨɞɚ 

Ɉɬɯɨɞɵ 
ɦɢɧɟɪɚɥɶɧɵɯ 

ɦɚɫɟɥ 
ɢɧɞɭɫɬɪɢɚɥɶɧɵɯ 

ɇɚɫɨɫɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ 

40613001313 3 1,5 ɉɟɪɟɪɚɛɨɬɤɚ 
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Ɍɚɛɥɢɰɚ 3.99 – Ɏɢɡɢɱɟɫɤɢɟ ɮɚɤɬɨɪɵ ɜɨɡɞɟɣɫɬɜɢɹ ɭɫɬɚɧɨɜɤɢ ɩɪɨɤɚɥɢɜɚɧɢɹ ɤɨɤɫɚ 

Ɏɚɤɬɨɪ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ɂɫɬɨɱɧɢɤ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɜɨɡɞɟɣɫɬɜɢɹ 

ɍɪɨɜɟɧɶ 
ɜɨɡɞɟɣɫɬɜɢɹ 

Ɇɟɬɨɞ ɫɧɢɠɟɧɢɹ ɭɪɨɜɧɹ 
ɜɨɡɞɟɣɫɬɜɢɹ ɞɨ 

ɧɨɪɦɚɬɢɜɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ 

ȼɢɛɪɚɰɢɹ 
ɇɚɫɨɫɧɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɞȻ 89-102 ɇɟɬ 

ȼɢɛɪɚɰɢɹ Ⱥɩɩɚɪɚɬɧɵɣ ɞɜɨɪ ɞȻ 78 ɇɟɬ 

ȼɢɛɪɚɰɢɹ ɋɤɥɚɞ ɤɨɤɫɚ ɞȻ 89-109 ɇɟɬ 

Ɍɟɩɥɨɜɨɟ 
ɜɨɡɞɟɣɫɬɜɢɟ 

Ɏɚɤɬɨɪɵ ɫɪɟɞɵ, 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
°C 23 ɇɟɬ 

ɒɭɦ 
ɇɚɫɨɫɧɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɞȻ 83,6-89,1 ɇɟɬ 

ɒɭɦ Ⱥɩɩɚɪɚɬɧɵɣ ɞɜɨɪ ɞȻ 78,4 ɇɟɬ 

ɒɭɦ ɋɤɥɚɞ ɤɨɤɫɚ ɞȻ 74,3-92,6 ɇɟɬ 

 
Ɍɚɛɥɢɰɚ 3.100 – Ɇɚɬɟɪɢɚɥɶɧɵɟ ɪɟɫɭɪɫɵ ɭɫɬɚɧɨɜɤɢ ɩɪɨɤɚɥɢɜɚɧɢɹ ɤɨɤɫɚ  

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

Ɍɢɩ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ⱥɡɨɬ Ɋɟɚɝɟɧɬɵ ɬ 5 10 

Ƚɚɡɨɣɥɶ ɬɹɠɟɥɵɣ ɍɁɄ 
(ɨɛɦɚɫɥɢɜɚɸɳɢɣ 

ɩɪɨɞɭɤɬ) 
Ɋɟɚɝɟɧɬɵ ɤɝ/ɫɭɬ 336 836 

 

3.9 ɉɪɨɢɡɜɨɞɫɬɜɨ ɛɢɬɭɦɨɜ 

 

Ɉɤɢɫɥɟɧɢɟ ɛɢɬɭɦɚ – ɩɪɨɰɟɫɫ ɫ ɧɢɡɤɢɦɢ ɷɧɟɪɝɟɬɢɱɟɫɤɢɦɢ ɡɚɬɪɚɬɚɦɢ. ɇɟɦɧɨɝɨ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɬɪɟɛɭɟɬɫɹ ɞɥɹ ɜɨɡɞɭɲɧɨɝɨ ɤɨɦɩɪɟɫɫɨɪɚ, ɧɚɫɨɫɚ ɩɟɪɟɝɨɧɤɢ ɩɪɨɞɭɤɬɚ ɢ 
ɤɨɧɞɟɧɫɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɷɬɢɯ ɩɪɨɰɟɫɫɚɯ ɫɨɫɬɚɜɥɹɟɬ 
15 – 35 ɤȼɬ-ɱɚɫ/ɬɨɧɧɭ, ɢ ɢɫɩɨɥɶɡɭɟɦɵɣ ɜ ɷɬɨɦ ɩɪɨɰɟɫɫɟ ɩɚɪ ɫɨɫɬɚɜɥɹɟɬ 100 – 200 ɤɝ/ɬɨɧɧɭ. 
Ɉɯɥɚɠɞɚɸɳɚɹ ɜɨɞɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɤɚɱɟɫɬɜɟ ɤɨɧɞɟɧɫɚɬɨɪɚ. ɉɪɢ ɩɪɢɦɟɧɟɧɢɢ ɩɪɹɦɨɝɨ 
ɜɨɞɹɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ ɨɛɵɱɧɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɵ. 

ȼɨɡɞɟɣɫɬɜɢɹ 

ɇɚ ɚɬɦɨɫɮɟɪɭ Ⱦɵɦɨɜɨɣ ɝɚɡ ɢɡ ɩɟɱɟɣ 
Ɉɬɯɨɞɹɳɢɟ ɝɚɡɵ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɭɫɬɚɧɨɜɤɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɛɢɬɭɦɚ ɫɨɞɟɪɠɚɬ ɝɥɚɜɧɵɦ 
ɨɛɪɚɡɨɦ ɥɟɝɤɢɟ ɭɝɥɟɜɨɞɨɪɨɞɵ, N2, O2, CO2 ɢ SO2, ɬɚɤ ɤɚɤ ɫɠɢɝɚɸɬɫɹ ɩɪɢ ɜɵɫɨɤɢɯ 
ɬɟɦɩɟɪɚɬɭɪɚɯ (~800 C) ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɨɥɧɨɝɨ ɪɚɡɪɭɲɟɧɢɹ ɤɨɦɩɨɧɟɧɬɨɜ, ɬɚɤɢɯ, 
ɤɚɤ H2S, CO, ɫɥɨɠɧɵɟ ɚɥɶɞɟɝɢɞɵ, ɨɪɝɚɧɢɱɟɫɤɢɟ ɤɢɫɥɨɬɵ, ɉȺɍ ɢ ɮɟɧɨɥɶɧɵɟ 
ɫɦɨɥɵ, ɤɨɬɨɪɵɟ ɢɦɟɸɬ ɨɱɟɧɶ ɧɟɩɪɢɹɬɧɵɣ ɡɚɩɚɯ. ȼɟɪɯɧɢɣ ɩɨɬɨɤ ɨɤɢɫɥɢɬɟɥɶɧɨɣ 
ɤɨɥɨɧɧɵ ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 0,07 – 0,30 ɇɦ3 ɜɨɡɞɭɯɚ/ɤɝ ɫɵɪɶɹ. 
Ƚɥɚɜɧɵɟ ɩɪɨɛɥɟɦɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɛɢɬɭɦɚ ɫɜɹɡɚɧɵ ɫ ɜɵɩɭɫɤɚɦɢ ɫɟɪɨɜɨɞɨɪɨɞɚ ɢɡ 
ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɵɯ ɨɫɬɚɬɤɨɜ, ɤɢɫɥɵɦ ɤɨɧɞɟɧɫɚɬɨɦ, ɢ ɝɚɡɨɦ, ɜɵɪɚɛɨɬɚɧɧɵɦ ɜ 
ɩɪɨɰɟɫɫɟ ɨɤɢɫɥɟɧɢɹ. ɍɝɥɟɜɨɞɨɪɨɞɵ ɢ ɫɨɟɞɢɧɟɧɢɹ ɫɟɪɵ ɦɨɝɭɬ ɜɵɞɟɥɹɬɶɫɹ ɩɪɢ 
ɭɬɟɱɤɟ ɢɡ ɤɥɚɩɚɧɨɜ ɩɨɧɢɠɟɧɢɹ ɞɚɜɥɟɧɢɹ ɜ ɜɢɞɟ ɠɢɞɤɢɯ ɤɚɩɟɥɶ, ɫɨɞɟɪɠɚɳɢɯ 
ɚɷɪɨɡɨɥɶ, ɢɡ ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ ɨɩɟɪɚɰɢɣ ɧɚɥɢɜɚ.  

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ 
ɫɬɨɱɧɵɟ ɜɨɞɵ 

ɋɟɪɨɫɨɞɟɪɠɚɳɚɹ ɜɨɞɚ ɨɛɪɚɡɭɟɬɫɹ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɨɤɢɫɥɢɬɟɥɶɧɨɣ ɤɨɥɨɧɧɵ. ɗɬɨɬ 
ɩɨɬɨɤ ɫɨɫɬɚɜɥɹɟɬ ɞɨ 5 ɦ3/ɬɨɧɧɭ ɫɵɪɶɹ ɢ ɫɨɞɟɪɠɢɬ H2S, ɧɟɮɬɶ, ɚɪɨɦɚɬɢɱɟɫɤɢɟ 
ɜɟɳɟɫɬɜɚ, ɉȺɍ, ɫɟɪɧɭɸ ɤɢɫɥɨɬɭ, ɩɚɯɭɱɢɟ ɩɪɨɞɭɤɬɵ ɨɤɢɫɥɟɧɢɹ (ɤɟɬɨɧɵ, ɚɥɶɞɟɝɢɞɵ, 
ɠɢɪɧɵɟ ɤɢɫɥɨɬɵ) ɢ ɬɜɟɪɞɵɟ ɱɚɫɬɢɰɵ. 
Ⱦɪɭɝɢɟ ɩɨɬɟɧɰɢɚɥɶɧɵɟ ɫɛɪɨɫɵ ɜ ɜɨɞɭ ɩɪɟɞɫɬɚɜɥɹɸɬ ɭɝɥɟɜɨɞɨɪɨɞɵ ɢ ɫɨɟɞɢɧɟɧɢɹ 
ɫɟɪɵ ɢɡ ɭɩɥɨɬɧɟɧɢɣ ɢ ɭɬɟɱɟɤ. 

Ɉɬɯɨɞɵ ɗɦɭɥɶɫɢɢ ɞɪɟɧɚɠɧɨɣ ɧɟɮɬɢ ɮɨɪɦɢɪɭɸɬɫɹ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɨɤɢɫɥɢɬɟɥɶɧɨɣ 
ɤɨɥɨɧɧɵ. Ɉɧɢ ɫɨɞɟɪɠɚɬ ɭɝɥɟɜɨɞɨɪɨɞɵ, ɜɨɞɭ ɢ ɬɜɟɪɞɵɟ ɱɚɫɬɢɰɵ. 
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3.9.1 ɉɪɨɢɡɜɨɞɫɬɜɨ ɛɢɬɭɦɨɜ ɜ ɨɤɢɫɥɢɬɟɥɶɧɵɯ ɤɨɥɨɧɧɚɯ 

 

Ⱦɚɧɧɵɟ ɩɨ ɩɨɬɪɟɛɥɟɧɢɸ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ, ɜɵɛɪɨɫɚɦ ɡɚɝɪɹɡɧɹɸɳɢɯ 
ɜɟɳɟɫɬɜ, ɮɢɡɢɱɟɫɤɨɦɭ ɜɨɡɞɟɣɫɬɜɢɸ, ɫɛɪɨɫɚɦ, ɨɬɯɨɞɚɦ ɢ ɦɚɬɟɪɢɚɥɶɧɵɦ ɪɟɫɭɪɫɚɦ ɞɥɹ 
ɭɫɬɚɧɨɜɨɤ ɩɪɨɢɡɜɨɞɫɬɜɚ ɛɢɬɭɦɨɜ ɜ ɨɤɢɫɥɢɬɟɥɶɧɵɯ ɤɨɥɨɧɚɯ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 
3.101 – 3.106. 

 
Ɍɚɛɥɢɰɚ 3.101 – ɉɨɬɪɟɛɥɟɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɭɫɬɚɧɨɜɤɨɣ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɛɢɬɭɦɨɜ ɜ ɨɤɢɫɥɢɬɟɥɶɧɵɯ ɤɨɥɨɧɧɚɯ  

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

ɉɨɬɪɟɛɥɟɧɢɟ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɤȼɬ*ɱ/ɬ 7 43,6 

ɉɨɬɪɟɛɥɟɧɢɟ ɩɚɪɚ Ƚɤɚɥ/ɬ 0,0005 0,5 

ɋɜɟɠɚɹ ɜɨɞɚ ɤɭɛ.ɦ/ɬ 0,042 0,045 

Ɍɟɩɥɨɮɢɤɚɰɢɨɧɧɚɹ 
ɜɨɞɚ 

ɬ.ɭ.ɬ./ɬ 0,0002 3 

Ɉɛɨɪɨɬɧɚɹ ɜɨɞɚ ɬ.ɭ.ɬ./ɬ 0,00003 3,33 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ 
(ɜɫɟɝɨ) ɬ.ɭ.ɬ./ɬ 0,0013 23 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ 
(ɠɢɞɤɨɝɨ) ɬ.ɭ.ɬ./ɬ 0,0013 23 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ 
(ɝɚɡɨɜɨɝɨ) ɬ.ɭ.ɬ./ɬ 0,0007 0,3 

 
Ɍɚɛɥɢɰɚ 3.102 – ȼɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɫ ɭɫɬɚɧɨɜɤɢ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɛɢɬɭɦɨɜ ɜ ɨɤɢɫɥɢɬɟɥɶɧɵɯ ɤɨɥɨɧɧɚɯ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ 
ɜɵɛɪɨɫɨɜ 

Ʉɨɞ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ ɩɨ 
1316 (I – ɞɥɹ 

ɚɬɦ. ɜɨɡɞɭɯɚ) 

Ƚɨɞɨɜɚɹ ɦɚɫɫɚ 
ɜɵɛɪɨɫɨɜ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɬɨɧɧ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ 

ɜɵɛɪɨɫɨɜ, ɝ/ɫ 

ɋɪɟɞɧɢɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ⱥɡɨɬɚ ɞɢɨɤɫɢɞ 1 05–86,9 0,006 11,7 5,9 

Ⱥɡɨɬɚ ɨɤɫɢɞ 2 0,08–14,1 0,001 1,9 0,95 

Ⱥɦɢɥɟɧɵ (ɫɦɟɫɶ 
ɢɡɨɦɟɪɨɜ) 60 0,002 6 10-5 6 10-5 6 10-5 

Ȼɟɧɡɚɩɢɪɟɧ 7 7 10-8–9 10-6 2 10-9 2,8 10-6 1,4 10-6 

ȼɚɧɚɞɢɹ ɩɹɬɢ 
ɨɤɫɢɞ 

9 0,018 0,0006 0,0006 0,0006 

Ⱦɢɠɟɥɟɡɨ 
ɬɪɢɨɤɫɢɞ 

(ɠɟɥɟɡɚ ɨɤɫɢɞ) 
ɞɨɩ. 192 0,007 0,002 0,002 0,002 

Ɇɚɪɝɚɧɟɰ ɢ ɟɝɨ 
ɫɨɟɞɢɧɟɧɢɹ 

31 0,0006 0,0002 0,0002 0,0002 

Ɇɟɬɚɧ 33 0,05– 24,2 0,003 0,82 0,41 

Ɇɟɬɢɥɦɟɪɤɚɩɬɚɧ, 
ɷɬɢɥɦɟɪɤɚɩɬɚɧ 

34 0,06 0,004 0,005 0,0045 

ɉɵɥɶ 
ɧɟɨɪɝɚɧɢɱɟɫɤɚɹ ɫ 

ɫɨɞɟɪɠɚɧɢɟɦ 
ɤɪɟɦɧɢɹ ɦɟɧɟɟ 
20, 20 – 70, ɚ 

ɬɚɤɠɟ ɛɨɥɟɟ 70 
ɩɪɨɰɟɧɬɨɜ 

37 0,001 0,0003 0,0003 0,0003 

ɋɟɪɨɜɨɞɨɪɨɞ 40 0,003– 35,2 0,0001 1,2 0,6 

ɋɟɪɵ ɞɢɨɤɫɢɞ 43 7,9–796,9 0,01 64,4 32,2 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 3.102 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ 
ɜɵɛɪɨɫɨɜ 

Ʉɨɞ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ ɩɨ 
1316 (I – ɞɥɹ 

ɚɬɦ. ɜɨɡɞɭɯɚ) 

Ƚɨɞɨɜɚɹ ɦɚɫɫɚ 
ɜɵɛɪɨɫɨɜ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɬɨɧɧ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ 

ɜɵɛɪɨɫɨɜ, ɝ/ɫ 

ɋɪɟɞɧɢɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ 

C12-C19 
58 0,6–33,9 0,005 4,2 2,1 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ C1-

C5 (ɢɫɤɥɸɱɚɹ 
ɦɟɬɚɧ) 

56 0,8–53,2 0,03 1,8 0,92 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ C6-

C10 
57 2,2–135,6 0,1 16,8 8,5 

ɍɝɥɟɪɨɞ (ɋɚɠɚ) ɞɨɩ. 195 8 10-4 2,6 10-5 2,6 10-5 2,6 10-5 

ɍɝɥɟɪɨɞɚ ɨɤɫɢɞ 46 1,3–254 0,002 8,5 4,3 

Ɏɟɧɨɥ 73 0,005–0,17 0,0003 0,006 0,0032 

Ɏɬɨɪɢɞɵ 
ɝɚɡɨɨɛɪɚɡɧɵɟ 
(ɝɢɞɪɨɮɬɨɪɢɞ, 

ɤɪɟɦɧɢɣ ɬɟɬɪɚɮ-
ɬɨɪɢɞ) (ɜ ɩɟɪɟɫ-
ɱɟɬɟ ɧɚ ɮɬɨɪ) 

49 5 10-4 1 10-4 1 10-4 1 10-4 

Ɏɬɨɪɢɞɵ 
ɬɜɟɪɞɵɟ 

50 0,002 6 10-4 6 10-4 6 10-4 

 
Ɍɚɛɥɢɰɚ 3.103 – Ɉɬɯɨɞɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɩɨɬɪɟɛɥɟɧɢɹ ɭɫɬɚɧɨɜɤɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɛɢɬɭɦɨɜ 
ɜ ɨɤɢɫɥɢɬɟɥɶɧɵɯ ɤɨɥɨɧɧɚɯ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɬɯɨɞɚ 

ɂɫɬɨɱɧɢɤ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɨɜ 

Ʉɨɞ ɨɬɯɨɞɚ ɩɨ 
ɎɄɄɈ 

Ʉɥɚɫɫ 
ɨɩɚɫɧɨɫɬɢ 

ɨɬɯɨɞɚ 
ɞɥɹ Ɉɋ 

Ɇɚɫɫɚ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɚ ɜ 
ɪɟɮɟɪɟɧɬɧɨɦ 

ɝɨɞɭ, ɬ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɫɩɨɫɨɛɚ 

ɭɬɢɥɢɡɚɰɢɢ 
(ɜɬɨɪɢɱɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ) 
ɢɥɢ ɨɛɟɡɜɪɟɠɢ-

ɜɚɧɢɹ ɨɬɯɨɞɚ 

ɒɥɚɦ ɨɱɢɫɬɤɢ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢ 

ɟɦɤɨɫɬɟɣ ɨɬ 
ɧɟɮɬɢ 

Ɉɱɢɫɬɤɚ 
ɟɦɤɨɫɬɟɣ ɩɪɢ 

ɩɩɪ 
5460150104037 3 5,2-310,1 

ɉɟɪɟɞɚɱɚ ɧɚ 
ɭɬɢɥɢɡɚɰɢɸ 

ɞɪɭɝɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ 

Ɉɬɯɨɞɵ ɦɢɧɟɪɚɥɶ-
ɧɵɯ ɦɚɫɟɥ 

ɢɧɞɭɫɬɪɢɚɥɶɧɵɯ 

Ɉɬɪɚɛɨɬɚɧɧɨɟ 
ɦɚɫɥɨ ɧɚɫɨɫɨɜ 

40613001313 3 0,121-1,98 
ȼɬɨɪɢɱɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

ɉɟɫɨɤ, ɡɚɝɪɹɡɧɟɧ-
ɧɵɣ ɧɟɮɬɶɸ ɢɥɢ 

ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ 
(ɫɨɞɟɪɠɚɧɢɟ 

ɧɟɮɬɢ ɢ ɧɟɮɬɟ-
ɩɪɨɞɭɤɬɨɜ 15 % ɢ 

ɛɨɥɟɟ) 

Ʌɢɤɜɢɞɚɰɢɹ 
(ɡɚɫɵɩɤɚ 
ɩɟɫɤɨɦ) 

ɩɪɨɥɢɜɨɜ ɢ 
ɭɬɟɱɟɤ ɩɪɢ 

ɪɚɛɨɬɟ 
ɨɛɨɪɭɞɨɜɚɧɢɹ 

91920101393 3 0,37-12 ɉɟɪɟɪɚɛɨɬɤɚ 

Ɇɚɫɥɚ 
ɤɨɦɩɪɟɫɫɨɪɧɵɟ 
ɨɬɪɚɛɨɬɚɧɧɵɟ 

Ɂɚɦɟɧɚ ɦɚɫɟɥ ɜ 
ɧɚɫɨɫɧɨ-

ɤɨɦɩɪɟɫɫɨɪɧɨɦ 
ɨɛɨɪɭɞɨɜɚɧɢɢ 

541002110203 3 3 0,1 
ȼɬɨɪɢɱɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

Ɉɬɯɨɞɵ ɛɢɬɭɦɚ, 
ɚɫɮɚɥɶɬɚ ɜ 

ɬɜɟɪɞɨɣ ɮɨɪɦɟ 

Ʌɢɤɜɢɞɚɰɢɹ 
ɩɪɨɥɢɜɨɜ ɛɢ-

ɬɭɦɚ, ɡɚɱɢɫɬɤɚ 
ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɛɢɬɭɦɧɨɣ 
ɭɫɬɚɧɨɜɤɢ, 

ɥɚɛɨɪɚɬɨɪɧɵɣ 
ɚɧɚɥɢɡ 

5490120001004 4 300 ɇɟɬ 
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Ɍɚɛɥɢɰɚ 3.104 – ɋɛɪɨɫɵ ɭɫɬɚɧɨɜɤɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɛɢɬɭɦɨɜ ɜ ɨɤɢɫɥɢɬɟɥɶɧɵɯ ɤɨɥɨɧɧɚɯ 
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ɋɭɥɶɮɢɞɵ 99 Ⱦɚ 0,002 0,01 0,11 0,06 

pH ɞɨɩ. 170 - - 7,6 8,1 7,9 

ɇɟɮɬɟɩɪɨɞɭɤɬɵ 
(ɧɟɮɬɶ) 74 Ⱦɚ 4,1-17 12,9 100 56,5 

 
Ɍɚɛɥɢɰɚ 3.105 – Ɏɢɡɢɱɟɫɤɢɟ ɮɚɤɬɨɪɵ ɜɨɡɞɟɣɫɬɜɢɹ ɭɫɬɚɧɨɜɤɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɛɢɬɭɦɨɜ ɜ 
ɨɤɢɫɥɢɬɟɥɶɧɵɯ ɤɨɥɨɧɧɚɯ 

Ɏɚɤɬɨɪ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ɂɫɬɨɱɧɢɤ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɜɨɡɞɟɣɫɬɜɢɹ 

ɍɪɨɜɟɧɶ 
ɜɨɡɞɟɣɫɬɜɢɹ 

Ɇɟɬɨɞ ɫɧɢɠɟɧɢɹ 
ɭɪɨɜɧɹ 

ɜɨɡɞɟɣɫɬɜɢɹ ɞɨ 
ɧɨɪɦɚɬɢɜɧɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ 

ȼɢɛɪɚɰɢɹ ɇɚɫɨɫɧɚɹ ɞȻ 86-100 ɋɨɨɬɜɟɬɫɬɜɭɟɬ ɧɨɪɦɟ 

Ɍɟɩɥɨɜɨɟ 
ɜɨɡɞɟɣɫɬɜɢɟ 

Ɏɚɤɬɨɪɵ ɫɪɟɞɵ, 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
°C 19,9 ɇɟɬ 

ɒɭɦ 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɞȻȺ 83 

ɇɟɭɫɬɪɚɧɢɦɵɣ 
ɮɚɤɬɨɪ 

ɒɭɦ 
ɇɚɫɨɫɧɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
La,ɞȻɚ 90-97 ɇɟɬ 

ɒɭɦ ȼɨɡɞɭɯɨɞɭɜɤɢ ɞȻȺ 82,9-96,5 

ɉɪɟɞɭɫɦɨɬɪɟɬɶ 
ɨɛɟɫɩɟɱɟɧɢɟ 

ɩɪɟɞɟɥɶɧɵɯ ɭɪɨɜɧɟɣ 
ɡɜɭɤɨɜɨɝɨ ɞɚɜɥɟɧɢɹ 

ɒɭɦ 
Ʉɨɦɩɪɟɫɫɨɪɧɵɟ 

ɜɨɡɞɭɲɧɵɟ 
ɞȻȺ 68,0-86,5 

ɉɪɟɞɭɫɦɨɬɪɟɬɶ 
ɨɛɟɫɩɟɱɟɧɢɟ 

ɩɪɟɞɟɥɶɧɵɯ ɭɪɨɜɧɟɣ 
ɡɜɭɤɨɜɨɝɨ ɞɚɜɥɟɧɢɹ 

ɒɭɦ Ȼɥɨɤ ɩɟɱɟɣ ɞȻȺ 103 ɇɟɬ 

ɒɭɦ Ȼɥɨɤ ɤɨɥɨɧɧ ɞȻȺ 80 ɋɨɨɬɜɟɬɫɬɜɭɟɬ ɧɨɪɦɟ 

ɒɭɦ 
Ɋɟɡɟɪɜɭɚɪɧɵɣ ɩɚɪɤ 

(ɩɚɪɤ ɯɪɚɧɟɧɢɹ) ɞȻȺ 72 ɋɨɨɬɜɟɬɫɬɜɭɟɬ ɧɨɪɦɟ 
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Ɍɚɛɥɢɰɚ 3.106 – Ɇɚɬɟɪɢɚɥɶɧɵɟ ɪɟɫɭɪɫɵ ɭɫɬɚɧɨɜɤɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɛɢɬɭɦɨɜ ɜ 
ɨɤɢɫɥɢɬɟɥɶɧɵɯ ɤɨɥɨɧɧɚɯ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

Ɍɢɩ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ⱥɡɨɬ Ɋɟɚɝɟɧɬɵ 
ɬ 

5 25 

ɗɦɭɥɶɝɚɬɨɪ Stabiram 
MS6 

Ɋɟɚɝɟɧɬɵ 
ɬ 

0,13 1,5 

Ɍɟɪɦɨɷɥɚɫɬɨɩɥɚɫɬ 
ȾɋɌ 30-01 

Ɋɟɚɝɟɧɬɵ 
ɬ 

2,4 4,2 

Ʉɢɫɥɨɬɚ ɫɨɥɹɧɚɹ 32% Ɋɟɚɝɟɧɬɵ 
ɬ 

7,5 78,7 

Ɇɚɫɥɨ ɂ-40Ⱥ Ɋɟɚɝɟɧɬɵ 
ɬ 

16,7 164,2 

ȻɇȾ 90/130 Ɋɟɚɝɟɧɬɵ 
ɬ 

15,7 2339 

Ʉɚɥɶɰɢɣ ɯɥɨɪɢɫɬɵɣ 
ɬɟɯɧ. Ɋɟɚɝɟɧɬɵ 

ɬ 
0,013 0,21 

ɉɥɚɫɬɢɮɢɤɚɬɨɪ ɋȻ-
35/58 

Ɋɟɚɝɟɧɬɵ 
ɬ 

1 320 

Ƚɭɞɪɨɧ, ɚɫɮɚɥɶɬ  
ɬ 

82677 300000 

 

3.9.2 Ɉɤɢɫɥɟɧɢɟ ɜ ɤɭɛɚɯ 

 

Ⱦɚɧɧɵɟ ɩɨ ɩɨɬɪɟɛɥɟɧɢɸ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ, ɜɵɛɪɨɫɚɦ ɡɚɝɪɹɡɧɹɸɳɢɯ 
ɜɟɳɟɫɬɜ, ɮɢɡɢɱɟɫɤɨɦɭ ɜɨɡɞɟɣɫɬɜɢɸ, ɫɛɪɨɫɚɦ, ɨɬɯɨɞɚɦ ɢ ɦɚɬɟɪɢɚɥɶɧɵɦ ɪɟɫɭɪɫɚɦ ɞɥɹ 
ɭɫɬɚɧɨɜɨɤ ɨɤɢɫɥɟɧɢɹ ɛɢɬɭɦɚ ɜ ɤɭɛɚɯ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 3.107 – 3.112. 

 
Ɍɚɛɥɢɰɚ 3.107 – ɉɨɬɪɟɛɥɟɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɭɫɬɚɧɨɜɤɨɣ ɨɤɢɫɥɟɧɢɹ ɜ ɤɭɛɚɯ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

ɉɨɬɪɟɛɥɟɧɢɟ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɤȼɬ*ɱ/ɬ 2,2 3,9 

ɉɨɬɪɟɛɥɟɧɢɟ ɩɚɪɚ Ƚɤɚɥ/ɬ 0,0005 0,0027 

ɋɜɟɠɚɹ ɜɨɞɚ ɤɭɛ.ɦ/ɬ 0,1 0,36 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ 
(ɝɚɡɨɜɨɝɨ) ɬ.ɭ.ɬ./ɬ 0,00067 0,0027 
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Ɍɚɛɥɢɰɚ 3.108 – ȼɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɫ ɭɫɬɚɧɨɜɤɢ ɨɤɢɫɥɟɧɢɹ ɜ 
ɤɭɛɚɯ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ 
ɜɵɛɪɨɫɨɜ 

Ʉɨɞ 
ɡɚɝɪɹɡɧɹɸɳ

ɟɝɨ 
ɜɟɳɟɫɬɜɚ ɩɨ 
1316 (I – ɞɥɹ 

ɚɬɦ. 
ɜɨɡɞɭɯɚ) 

Ƚɨɞɨɜɚɹ 
ɦɚɫɫɚ 

ɜɵɛɪɨɫɨɜ 
ɡɚɝɪɹɡɧɹɸɳɟɝ
ɨ ɜɟɳɟɫɬɜɚ, ɬ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ 

ɜɵɛɪɨɫɨɜ, ɝ/ɫ 

ɋɪɟɞɧɢɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ⱥɡɨɬɚ ɞɢɨɤɫɢɞ 1 7,7–9,37 0,26 0,29 0,28 

Ⱥɡɨɬɚ ɨɤɫɢɞ 2 1,25–1,51 0,04 0,046 0,043 

ɋɟɪɨɜɨɞɨɪɨɞ 40 0,05–0,163 0,0016 0,0016 0,0016 

ɋɟɪɵ ɞɢɨɤɫɢɞ 43 9,4–12,3 0,28 0,37 0,33 

ɍɝɥɟɪɨɞɚ ɨɤɫɢɞ 46 18,9–22,19 0,63 0,69 0,66 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ C1-

C5 (ɢɫɤɥɸɱɚɹ 
ɦɟɬɚɧ) 

56 1–2 0,03 0,03 0,03 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ 

C12-C19 
58 17,6–49,86 0,13 0,16 0,15 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ C6-

C10 

57 1,47 – – – 

Ȼɟɧɡɚɩɢɪɟɧ 7 2 10-6 – – – 

ȼɡɜɟɲɟɧɧɵɟ 
ɜɟɳɟɫɬɜɚ 

12 0,0025 – – – 

Ɇɟɬɚɧ 33 0,19 – – – 

ɍɝɥɟɪɨɞ (ɋɚɠɚ) ɞɨɩ. 197 0,01 – – – 
 
Ɍɚɛɥɢɰɚ 3.109 – Ɉɬɯɨɞɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɩɨɬɪɟɛɥɟɧɢɹ ɭɫɬɚɧɨɜɤɢ ɨɤɢɫɥɟɧɢɹ ɜ ɤɭɛɚɯ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɬɯɨɞɚ 

ɂɫɬɨɱɧɢɤ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɨɜ 

Ʉɨɞ ɨɬɯɨɞɚ 
ɩɨ ɎɄɄɈ 

Ʉɥɚɫɫ 
ɨɩɚɫɧɨɫɬɢ 

ɨɬɯɨɞɚ 
ɞɥɹ Ɉɋ 

Ɇɚɫɫɚ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɚ ɜ 
ɪɟɮɟɪɟɧɬɧɨɦ 

ɝɨɞɭ, ɬ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɫɩɨɫɨɛɚ 

ɭɬɢɥɢɡɚɰɢɢ 
(ɜɬɨɪɢɱɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ) 
ɢɥɢ 

ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ 
ɨɬɯɨɞɚ 

Ɉɬɯɨɞɵ 
ɦɢɧɟɪɚɥɶɧɵɯ 

ɦɚɫɟɥ 
ɢɧɞɭɫɬɪɢɚɥɶɧɵɯ 

Ɂɚɦɟɧɚ ɦɚɫɥɚ 
ɢɧɞɭɫɬɪɢɚɥɶɧɨɝɨ 

40613001313 3 0,03 ɉɟɪɟɪɚɛɨɬɤɚ 

 
Ɍɚɛɥɢɰɚ 3.110 – ɋɛɪɨɫɵ ɭɫɬɚɧɨɜɤɢ ɨɤɢɫɥɟɧɢɹ ɜ ɤɭɛɚɯ 
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ɇɟɮɬɟɩɪɨɞɭɤɬɵ 
(ɧɟɮɬɶ) 74 Ⱦɚ 5,2 4,8 850 122 
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Ɍɚɛɥɢɰɚ 3.111 – Ɏɢɡɢɱɟɫɤɢɟ ɮɚɤɬɨɪɵ ɜɨɡɞɟɣɫɬɜɢɹ ɭɫɬɚɧɨɜɤɢ ɨɤɢɫɥɟɧɢɹ ɜ ɤɭɛɚɯ 

Ɏɚɤɬɨɪ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ɂɫɬɨɱɧɢɤ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɜɨɡɞɟɣɫɬɜɢɹ 

ɍɪɨɜɟɧɶ 
ɜɨɡɞɟɣɫɬɜɢɹ 

Ɇɟɬɨɞ ɫɧɢɠɟɧɢɹ 
ɭɪɨɜɧɹ 

ɜɨɡɞɟɣɫɬɜɢɹ ɞɨ 
ɧɨɪɦɚɬɢɜɧɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ 

ɒɭɦ 
ɇɚɫɨɫɧɨɟ, 

ɤɨɦɩɪɟɫɫɨɪɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ 

ɞȻȺ 82,3 ɇɟɬ 

ɒɭɦ 

Ⱥɩɩɚɪɚɬɧɵɣ ɞɜɨɪ 
(ɩɟɱɢ, ɟɦɤɨɫɬɢ, 
ɤɨɥɨɧɧɵ ɢ ɞɪ. 
ɨɛɨɪɭɞɨɜɚɧɢɟ) 

ɞȻȺ 88,3 ɇɟɬ 

ɒɭɦ 
Ʉɚɛɢɧɚ ɩɨɝɪɭɡɱɢɤɚ 

ɛɢɬɭɦɚ 
ɞȻȺ 90,1 ɇɟɬ 

 
Ɍɚɛɥɢɰɚ 3.112 – Ɇɚɬɟɪɢɚɥɶɧɵɟ ɪɟɫɭɪɫɵ ɭɫɬɚɧɨɜɤɢ  

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

Ɍɢɩ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɟɲɨɤ ɞɥɹ ɡɚɬɚɪɢɜɚɧɢɹ 
ɛɢɬɭɦɚ 

Ɇɚɬɟɪɢɚɥɵ ɲɬ/ɬ 0,015 0,024 

 

3.9.3 Ɉɤɢɫɥɟɧɢɟ ɜ ɬɪɭɛɱɚɬɵɯ ɪɟɚɤɬɨɪɚɯ 

 

Ⱦɚɧɧɵɟ ɩɨ ɩɨɬɪɟɛɥɟɧɢɸ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ, ɜɵɛɪɨɫɚɦ ɡɚɝɪɹɡɧɹɸɳɢɯ 
ɜɟɳɟɫɬɜ, ɮɢɡɢɱɟɫɤɨɦɭ ɜɨɡɞɟɣɫɬɜɢɸ ɢ ɨɬɯɨɞɚɦ ɞɥɹ ɭɫɬɚɧɨɜɨɤ ɨɤɢɫɥɟɧɢɹ ɜ ɬɪɭɛɱɚɬɵɯ 
ɪɟɚɤɬɨɪɚɯ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 3.113 – 3.116. 

 
Ɍɚɛɥɢɰɚ 3.113– ɉɨɬɪɟɛɥɟɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɭɫɬɚɧɨɜɤɨɣ ɨɤɢɫɥɟɧɢɹ ɜ 
ɬɪɭɛɱɚɬɵɯ ɪɟɚɤɬɨɪɚɯ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

ɉɨɬɪɟɛɥɟɧɢɟ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɤȼɬ*ɱ/ɬ 7,96 9,42 

ɉɨɬɪɟɛɥɟɧɢɟ ɩɚɪɚ Ƚɤɚɥ/ɬ 0,5 0,5 

Ɉɛɨɪɨɬɧɚɹ ɜɨɞɚ ɬ.ɭ.ɬ./ɬ 85,8 85,8 

ɉɨɬɪɟɛɥɟɧɢɟ 
ɬɨɩɥɢɜɚ (ɜɫɟɝɨ) ɬ.ɭ.ɬ./ɬ 0,36 0,36 

ɉɨɬɪɟɛɥɟɧɢɟ 
ɬɨɩɥɢɜɚ (ɠɢɞɤɨɝɨ) ɬ.ɭ.ɬ./ɬ 0,049 0,049 

ɉɨɬɪɟɛɥɟɧɢɟ 
ɬɨɩɥɢɜɚ (ɝɚɡɨɜɨɝɨ) ɬ.ɭ.ɬ./ɬ 0,31 0,31 
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Ɍɚɛɥɢɰɚ 3.114– ȼɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɫ ɭɫɬɚɧɨɜɤɢ ɨɤɢɫɥɟɧɢɹ ɜ 
ɬɪɭɛɱɚɬɵɯ ɪɟɚɤɬɨɪɚɯ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ 
ɜɵɛɪɨɫɨɜ 

Ʉɨɞ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ ɩɨ 
1316 (I – ɞɥɹ 

ɚɬɦ. ɜɨɡɞɭɯɚ) 

Ƚɨɞɨɜɚɹ ɦɚɫɫɚ 
ɜɵɛɪɨɫɨɜ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɬ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ 

ɜɵɛɪɨɫɨɜ, ɝ/ɫ 

ɋɪɟɞɧɢɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ⱥɡɨɬɚ ɞɢɨɤɫɢɞ 1 35,8 18,2 18,2 18,2 

Ⱥɡɨɬɚ ɨɤɫɢɞ 2 5,8 3 3 3 

Ȼɟɧɡɚɩɢɪɟɧ 7 8 10-5 4 10-5 4 10-5 4 10-5 

ȼɚɧɚɞɢɹ ɩɹɬɢ 
ɨɤɫɢɞ 

9 0,04 0,02 0,02 0,02 

Ɇɟɬɚɧ 33 1,05 8,1 8,1 8,1 

ɉɵɥɶ 
ɧɟɨɪɝɚɧɢɱɟɫɤɚɹ 
ɫ ɫɨɞɟɪɠɚɧɢɟɦ 
ɤɪɟɦɧɢɹ ɦɟɧɟɟ 
20, 20 – 70, ɚ 

ɬɚɤɠɟ ɛɨɥɟɟ 70 
ɩɪɨɰɟɧɬɨɜ 

37 1,2 0,61 0,61 0,61 

ɋɟɪɨɜɨɞɨɪɨɞ 40 0,06 0,03 0,03 0,03 

ɋɟɪɵ ɞɢɨɤɫɢɞ 43 76,6 39 39 39 

ɍɝɥɟɪɨɞɚ ɨɤɫɢɞ 46 32,6 16,6 16,6 16,6 

Ɏɟɧɨɥ 73 0,002 9 10-4 9 10-4 9 10-4 

 
Ɍɚɛɥɢɰɚ 3.115 – Ɉɬɯɨɞɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɩɨɬɪɟɛɥɟɧɢɹ ɭɫɬɚɧɨɜɤɢ ɨɤɢɫɥɟɧɢɹ ɜ ɬɪɭɛɱɚɬɵɯ 
ɪɟɚɤɬɨɪɚɯ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɬɯɨɞɚ 

ɂɫɬɨɱɧɢɤ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɨɜ 

Ʉɨɞ ɨɬɯɨɞɚ 
ɩɨ ɎɄɄɈ 

Ʉɥɚɫɫ 
ɨɩɚɫɧɨɫɬɢ 

ɨɬɯɨɞɚ 
ɞɥɹ Ɉɋ 

Ɇɚɫɫɚ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɚ ɜ 
ɪɟɮɟɪɟɧɬɧɨɦ 

ɝɨɞɭ, ɬ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɫɩɨɫɨɛɚ 

ɭɬɢɥɢɡɚɰɢɢ 
(ɜɬɨɪɢɱɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ) 
ɢɥɢ 

ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ 
ɨɬɯɨɞɚ 

ɒɥɚɦ ɨɱɢɫɬɤɢ 
ɟɦɤɨɫɬɟɣ ɢ 

ɬɪɭɛɨɩɪɨɜɨɞɨɜ 
ɨɬ ɧɟɮɬɢ ɢ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 

ɉɪɨɢɡɜɨɞɫɬɜɨ, 
ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɚ, 

ɯɪɚɧɟɧɢɟ 
ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 

91120002393 3 3,5 ɉɟɪɟɪɚɛɨɬɤɚ 

 
Ɍɚɛɥɢɰɚ 3.116 – Ɏɢɡɢɱɟɫɤɢɟ ɮɚɤɬɨɪɵ ɜɨɡɞɟɣɫɬɜɢɹ ɭɫɬɚɧɨɜɤɢ ɨɤɢɫɥɟɧɢɹ ɜ ɬɪɭɛɱɚɬɵɯ 
ɪɟɚɤɬɨɪɚɯ 

Ɏɚɤɬɨɪ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ɂɫɬɨɱɧɢɤ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɜɨɡɞɟɣɫɬɜɢɹ 

ɍɪɨɜɟɧɶ 
ɜɨɡɞɟɣɫɬɜɢɹ 

Ɇɟɬɨɞ ɫɧɢɠɟɧɢɹ 
ɭɪɨɜɧɹ 

ɜɨɡɞɟɣɫɬɜɢɹ ɞɨ 
ɧɨɪɦɚɬɢɜɧɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ 

ɒɭɦ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɞȻȺ 87 ɇɟɬ 

ȼɢɛɪɚɰɢɹ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɞȻ 74 ɇɟɬ 
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3.10 ɍɫɬɚɧɨɜɤɢ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɪɢɮɨɪɦɢɧɝɚ 

 

ȼ ɩɪɨɰɟɫɫɟ ɪɢɮɨɪɦɢɧɝɚ ɨɱɟɧɶ ɦɚɥɨɟ ɤɨɥɢɱɟɫɬɜɨ ɫɵɪɶɹ ɧɚɮɬɵ ɩɪɟɨɛɪɚɡɭɟɬɫɹ ɜ 
ɤɨɤɫ, ɱɬɨ ɬɪɟɛɭɟɬ ɪɟɝɟɧɟɪɚɰɢɢ ɤɚɬɚɥɢɡɚɬɨɪɚ. ɉɟɪɢɨɞɢɱɟɫɤɢ ɨɬɯɨɞɹɳɢɣ ɝɚɡ ɪɟɝɟɧɟɪɚɰɢɢ 
ɤɚɬɚɥɢɡɚɬɨɪɚ ɢɡɦɟɧɹɟɬɫɹ ɤɨɥɢɱɟɫɬɜɟɧɧɨ ɢ ɤɚɱɟɫɬɜɟɧɧɨ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɪɢɦɟɧɹɟɦɨɣ 
ɬɟɯɧɨɥɨɝɢɢ ɪɢɮɨɪɦɢɧɝɚ ɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɨɬɯɨɞɹɳɟɝɨ ɝɚɡɚ. Ƚɚɡ ɪɟɝɟɧɟɪɚɰɢɢ ɦɨɠɟɬ 
ɫɨɞɟɪɠɚɬɶ ɜɨɡɞɭɯ ɫ ɫɨɞɟɪɠɚɧɢɟɦ ɪɚɡɛɚɜɥɟɧɧɨɝɨ ɤɢɫɥɨɪɨɞɚ, ɩɚɪ, ɋɈ2, ɫɥɟɞɵ HCl, Cl2, 

CO, SO2, ɭɝɥɟɜɨɞɨɪɨɞɵ ɢ ɫɥɟɞɵ ɞɢɨɤɫɢɧɨɜ ɢ ɮɭɪɚɧɨɜ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɟɯɧɨɥɨɝɢɢ ɢ 
ɤɨɧɫɬɪɭɤɰɢɢ ɫɢɫɬɟɦɵ, ɨɬɞɭɜɨɱɧɵɣ ɝɚɡ ɦɨɠɟɬ ɛɵɬɶ ɨɱɢɳɟɧ ɱɟɪɟɡ ɫɥɨɣ ɚɞɫɨɪɛɟɧɬɚ, 
ɱɟɪɟɡ ɳɟɥɨɱɧɨɣ ɫɤɪɭɛɛɟɪ ɢɥɢ ɩɪɨɦɵɜɤɨɣ ɜɨɞɨɣ. ȼɵɛɪɨɫɵ ɜ ɜɨɡɞɭɯ ɨɫɬɚɬɨɱɧɵɯ 
ɤɨɦɩɨɧɟɧɬɨɜ ɡɧɚɱɢɬɟɥɶɧɨ ɜɚɪɶɢɪɭɸɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɧɮɢɝɭɪɚɰɢɢ ɭɫɬɚɧɨɜɤɢ. 

 

ȼɵɛɪɨɫɵ ɜ ɜɨɡɞɭɯ 

ȼɵɛɪɨɫɵ ɜ ɜɨɡɞɭɯ ɨɬ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɪɢɮɨɪɦɢɧɝɚ ɨɛɪɚɡɭɸɬɫɹ ɜ ɩɟɱɚɯ ɩɪɢ 
ɫɠɢɝɚɧɢɢ ɬɨɩɥɢɜɚ, ɨɬ ɧɟɨɪɝɚɧɢɡɨɜɚɧɧɵɯ ɜɵɛɪɨɫɨɜ (ɭɝɥɟɜɨɞɨɪɨɞɵ ɢɡ ɤɥɚɩɚɧɨɜ 
ɩɨɧɢɠɟɧɢɢ ɞɚɜɥɟɧɢɹ ɢ ɭɬɟɱɟɤ) ɢ ɪɟɝɟɧɟɪɚɰɢɢ. ɗɦɢɫɫɢɢ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɢ ɬɜɟɪɞɵɯ 
ɱɚɫɬɢɰ ɦɨɝɭɬ ɩɪɨɢɫɯɨɞɢɬɶ ɩɪɢ ɡɚɦɟɧɟ ɤɚɬɚɥɢɡɚɬɨɪɚ ɢ ɜɨ ɜɪɟɦɹ ɨɩɟɪɚɰɢɣ ɨɱɢɫɬɤɢ. 

 

ɋɬɨɱɧɵɟ ɜɨɞɵ 

ȿɫɥɢ ɧɚ ɭɫɬɚɧɨɜɤɟ ɪɢɮɨɪɦɢɧɝɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜɨɞɧɵɣ ɢɥɢ ɳɟɥɨɱɧɨɣ ɫɤɪɭɛɛɟɪ, ɬɨ 
ɨɛɪɚɡɭɸɬɫɹ ɫɬɨɱɧɵɟ ɜɨɞɵ, ɤɨɥɢɱɟɫɬɜɨ ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 1 – 3 ɥɢɬɪɨɜ ɧɚ ɬɨɧɧɭ 
ɢɫɯɨɞɧɨɝɨ ɫɵɪɶɹ. ɋɬɨɱɧɵɟ ɜɨɞɵ ɫɨɞɟɪɠɚɬ ɭɝɥɟɜɨɞɨɪɨɞɵ, ɜɡɜɟɲɟɧɧɵɟ ɱɚɫɬɢɰɵ, ɏɉɄ ɢ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɢɡɤɢɟ ɭɪɨɜɧɢ H2S (ɫɭɥɶɮɢɞɨɜ), ɯɥɨɪɢɞɵ, ɚɦɦɢɚɤ ɢ ɦɟɪɤɚɩɬɚɧɵ. 

 

Ɉɛɪɚɡɭɸɳɢɟɫɹ ɨɬɯɨɞɵ 

Ʉɚɬɚɥɢɡɚɬɨɪɵ, ɜɤɥɸɱɚɹ ɭɥɨɜɥɟɧɧɵɟ ɩɪɢ ɡɚɝɪɭɡɤɟ-ɜɵɝɪɭɡɤɟ ɩɵɥɟɜɢɞɧɵɟ ɱɚɫɬɢɰɵ, 
ɫɨɛɢɪɚɸɬɫɹ ɢ ɨɬɩɪɚɜɥɹɸɬɫɹ ɧɚ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɩɥɚɬɢɧɵ. Ɍɜɟɪɞɵɟ ɱɚɫɬɢɰɵ 
ɤɚɬɚɥɢɡɚɬɨɪɚ ɭɫɬɚɧɨɜɤɢ ɨɛɵɱɧɨ ɫɨɫɬɚɜɥɹɸɬ ɦɟɧɟɟ ɱɟɦ 1 ɬɨɧɧɭ ɜ ɝɨɞ ɧɚ 1,7 ɦɥɧ. ɬɨɧɧ ɜ 
ɝɨɞ ɭɫɬɚɧɨɜɤɢ ɪɢɮɨɪɦɢɧɝɚ. ȼ ɫɪɟɞɧɟɦ, ɫɪɨɤ ɫɥɭɠɛɵ ɤɚɬɚɥɢɡɚɬɨɪɚ ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 10 
ɥɟɬ. Ⱦɪɭɝɨɣ ɩɨɬɟɧɰɢɚɥɶɧɵɣ ɬɜɟɪɞɵɣ ɨɬɯɨɞ, ɨɛɪɚɡɭɸɳɢɣɫɹ ɩɟɪɢɨɞɢɱɟɫɤɢ – ɚɞɫɨɪɛɟɧɬ 
ɧɚ ɨɫɧɨɜɟ ɚɥɸɦɢɧɢɹ, ɢɫɩɨɥɶɡɭɟɦɵɣ ɤɚɤ ɭɥɨɜɢɬɟɥɶ ɯɥɨɪɢɞɨɜ ɜ ɜɵɛɪɨɫɚɯ ɢ 
ɨɬɪɚɛɨɬɚɧɧɵɟ ɰɟɨɥɢɬɵ. 

 

3.10.1 Ʉɚɬɚɥɢɬɢɱɟɫɤɢɣ ɪɢɮɨɪɦɢɧɝ ɫɨ ɫɬɚɰɢɨɧɚɪɧɵɦ ɫɥɨɟɦ ɤɚɬɚɥɢɡɚɬɨɪɚ 

 

Ⱦɚɧɧɵɟ ɩɨ ɩɨɬɪɟɛɥɟɧɢɸ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ, ɜɵɛɪɨɫɚɦ ɡɚɝɪɹɡɧɹɸɳɢɯ 
ɜɟɳɟɫɬɜ, ɮɢɡɢɱɟɫɤɨɦɭ ɜɨɡɞɟɣɫɬɜɢɸ, ɫɛɪɨɫɚɦ, ɨɬɯɨɞɚɦ ɢ ɦɚɬɟɪɢɚɥɶɧɵɦ ɪɟɫɭɪɫɚɦ ɞɥɹ 
ɭɫɬɚɧɨɜɨɤ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɪɢɮɨɪɦɢɧɝɚ ɫɨ ɫɬɚɰɢɨɧɚɪɧɵɦ ɫɥɨɟɦ ɤɚɬɚɥɢɡɚɬɨɪɚ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 3.117 – 3.122. 
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Ɍɚɛɥɢɰɚ 3.117 – ȼɵɛɪɨɫɵ ɭɫɬɚɧɨɜɤɢ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɪɢɮɨɪɦɢɧɝɚ ɫɨ ɫɬɚɰɢɨɧɚɪɧɵɦ 
ɫɥɨɟɦ ɤɚɬɚɥɢɡɚɬɨɪɚ  

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ 
ɜɵɛɪɨɫɨɜ 

Ʉɨɞ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ ɩɨ 
1316 (I – ɞɥɹ 

ɚɬɦ. ɜɨɡɞɭɯɚ) 

Ƚɨɞɨɜɚɹ ɦɚɫɫɚ 
ɜɵɛɪɨɫɨɜ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɬ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ 

ɜɵɛɪɨɫɨɜ, ɝ/ɫ 

ɋɪɟɞɧɢɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ⱥɡɨɬɚ ɞɢɨɤɫɢɞ 1 0,0002–333,6 9 10-5 86,5 43,3 

Ⱥɡɨɬɚ ɨɤɫɢɞ 2 0,0005–3968 1,9 10-3 14,05 7 

Ⱥɡɨɬɧɚɹ ɤɢɫɥɨɬɚ 3 4 10-5 3 10-6 3 10-6 3 10-6 

Ⱥɦɢɥɟɧɵ (ɫɦɟɫɶ 
ɢɡɨɦɟɪɨɜ) 60 0,003– 0,3 0,00009 0,087 0,44 

Ⱥɦɦɢɚɤ 4 0,3 0,014 0,014 0,014 

Ȼɟɧɡɚɩɢɪɟɧ 7 
6 10-8– 

1,2 10-4 
9 10-8 1 10-5 5 10-6 

Ȼɟɧɡɨɥ 67 0,0004– 20,3 7 10-5 0,9 0,45 

ȼɚɧɚɞɢɹ ɩɹɬɢ 
ɨɤɫɢɞ 

9 0,008– 0,2 9 10-5 0,02 0,01 

Ⱦɢɚɥɸɦɢɧɢɣ 
ɬɪɢɨɤɫɢɞ (ɜ 

ɩɟɪɟɫɱɟɬɟ ɧɚ 
ɚɥɸɦɢɧɢɣ) 

18 0,02 0,05 0,05 0,05 

Ⱦɢɦɟɬɢɥɛɟɧɡɨɥ 
(ɤɫɢɥɨɥ) (ɫɦɟɫɶ 
ɦɟɬɚ-, ɨɪɬɨ- ɢ 

ɩɚɪɚɢɡɨɦɟɪɨɜ) 

68 0,002– 12,9 2 10-5 0,6 0,3 

Ⱦɢɦɟɬɢɥɫɭɥɶɮɢɞ 146 0,3 0,034 0,034 0,034 

ɀɟɥɟɡɚ 
ɬɪɢɯɥɨɪɢɞ (ɜ 
ɩɟɪɟɫɱɟɬɟ ɧɚ 

ɠɟɥɟɡɨ) 

21 0,002 0,0016 0,0016 0,0016 

Ɂɨɥɚ Ɍɗɋ 
ɦɚɡɭɬɧɚɹ (ɜ 

ɩɟɪɟɫɱɟɬɟ ɧɚ 
ɜɚɧɚɞɢɣ) 

23 0,004–2 1 10-6 0,09 0,05 

Ʉɚɪɛɨɧɚɬ ɧɚɬɪɢɹ 
(ɞɢɧɚɬɪɢɣ 
ɤɚɪɛɨɧɚɬ) 

25 0,001 0,02 0,02 0,02 

Ʉɟɪɨɫɢɧ 156 5,5 0,09 0,17 0,13 

Ʉɨɛɚɥɶɬ ɢ ɟɝɨ 
ɫɨɟɞɢɧɟɧɢɹ 

(ɤɨɛɚɥɶɬɚ ɨɤɫɢɞ, 
ɫɨɥɢ ɤɨɛɚɥɶɬɚ ɜ 

ɩɟɪɟɫɱɟɬɟ ɧɚ 
ɤɨɛɚɥɶɬ) 

27 0,00009 0,002 0,002 0,002 

Ʌɟɬɭɱɢɟ 
ɨɪɝɚɧɢɱɟɫɤɢɟ 
ɫɨɟɞɢɧɟɧɢɹ 

ɞɨɩ. 162 53 1,8 1,8 1,8 

Ɇɚɝɧɢɣ ɨɤɫɢɞ 30 1,7– 16,7 0,05 0,5  

Ɇɚɪɝɚɧɟɰ ɢ ɟɝɨ 
ɫɨɟɞɢɧɟɧɢɹ 

31 1,3 10-4 1 10-4 1 10-4 1 10-4 

Ɇɟɬɚɧ 33 0,025– 90 0,0001 13,4 6,7 

Ɇɟɬɢɥɛɟɧɡɨɥ 
(ɬɨɥɭɨɥ) 70 0,0065– 26,6 0,0001 0,8 0,4 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 3.117 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ 
ɜɵɛɪɨɫɨɜ 

Ʉɨɞ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ ɩɨ 
1316 (I – ɞɥɹ 

ɚɬɦ. ɜɨɡɞɭɯɚ) 

Ƚɨɞɨɜɚɹ ɦɚɫɫɚ 
ɜɵɛɪɨɫɨɜ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɬ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ 

ɜɵɛɪɨɫɨɜ, ɝ/ɫ 

ɋɪɟɞɧɢɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ɇɟɬɢɥɦɟɪɤɚɩɬɚɧ, 
ɷɬɢɥɦɟɪɤɚɩɬɚɧ 

34 0,003 0,0068 0,0068 0,0068 

Ɇɢɧɟɪɚɥɶɧɨɟ 
ɦɚɫɥɨ 

157 4 10-5– 0,005 0,02 0,2 0,11 

ɇɚɬɪɢɣ ɝɢɞɪɨɤ-
ɫɢɞ (ɇɚɬɪɢɹ 

ɝɢɞɪɨɨɤɢɫɶ, ɇɚɬɪ 
ɟɞɤɢɣ, ɋɨɞɚ 

ɤɚɭɫɬɢɱɟɫɤɚɹ) 

ɞɨɩ. 193 0,0085– 1,5 0,01 0,05 0,025 

ɉɪɨɩɢɥɟɧ 64 0,016– 0,1 0,0005 0,0036 0,002 

ɉɵɥɶ 
ɚɛɪɚɡɢɜɧɚɹ 

(Ʉɨɪɭɧɞ ɛɟɥɵɣ, 
Ɇɨɧɨɤɨɪɭɧɞ) 

ɞɨɩ. 194 0,0009 0,003 0,003 0,003 

Ɋɚɫɬɜɨɪɢɬɟɥɶ 
ɦɟɛɟɥɶɧɵɣ 

(AMP-3) 
(ɤɨɧɬɪɨɥɶ ɩɨ 

ɬɨɥɭɨɥɭ) 

71 0,035 0,001 0,001 0,001 

ɋɟɪɨɜɨɞɨɪɨɞ 40 3 10-4–170,3 9 10-5 0,07 0,035 

ɋɟɪɵ ɞɢɨɤɫɢɞ 43 6 10-6– 788,5 2 10-6 39,1 19,6 

Ɍɟɬɪɚɯɥɨɪɷɬɢɥɟɧ 
(ɩɟɪɯɥɨɪɷɬɢɥɟɧ) 90 0,04–3,1 0,1 1,3 0,7 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ 

C12-C19 
58 0,005-5,8 2,4 10-4 24,6 12,3 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ C1-

C5 (ɢɫɤɥɸɱɚɹ 
ɦɟɬɚɧ) 

56 0,02-325,5 2,5 10-4 53,3 26,7 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ C6-

C10 
57 0,1-106,8 0,01 11 5,5 

ɍɝɥɟɪɨɞ (ɋɚɠɚ) ɞɨɩ. 195 0,03-7,3 5 10-5 0,35 0,18 

ɍɝɥɟɪɨɞɚ ɨɤɫɢɞ 46 0,003-168,2 8 10-4 41,8 20,9 

Ɏɬɨɪɢɞɵ 
ɬɜɟɪɞɵɟ 

50 1,4 10-4 5 10-5 5 10-5 5 10-5 

ɏɥɨɪɢɫɬɵɣ 
ɜɨɞɨɪɨɞ 

53 
1,2 10-4– 

3,2 10-4 
8 10-6 0,001 0,0005 

ɏɥɨɪɨɩɪɟɧ 54 0,83-4,33 0,03 0,14 0,09 

ɏɪɨɦ (Cr 6+) 55 3,3 10-4 0,00014 0,00014 0,00014 

ɐɢɧɤ ɢ ɟɝɨ 
ɫɨɟɞɢɧɟɧɢɹ 

ɞɨɩ. 163 0,0015 0,03 0,03 0,03 

ɗɬɢɥɛɟɧɡɨɥ 
(ɫɬɢɪɨɥ) 74 0,0006-0,081 2 10-5 0,1 0,05 

ɗɬɢɥɟɧ 65 0,06-0,3 0,0018 0,0091 0,0055 

Ɇɨɧɨɷɬɚɧɨɥɚɦɢɧ ɞɨɩ. 181 0,08 – – – 
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Ɍɚɛɥɢɰɚ 3.118 – Ɉɬɯɨɞɵ ɭɫɬɚɧɨɜɤɢ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɪɢɮɨɪɦɢɧɝɚ ɫɨ ɫɬɚɰɢɨɧɚɪɧɵɦ 
ɫɥɨɟɦ ɤɚɬɚɥɢɡɚɬɨɪɚ  

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɬɯɨɞɚ 

ɂɫɬɨɱɧɢɤ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɨɜ 

Ʉɨɞ ɨɬɯɨɞɚ ɩɨ 
ɎɄɄɈ 

Ʉɥɚɫɫ 
ɨɩɚɫɧɨɫɬɢ 
ɨɬɯɨɞɚ ɞɥɹ 

Ɉɋ 

Ɇɚɫɫɚ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɚ ɜ 
ɪɟɮɟɪɟɧɬɧɨɦ 

ɝɨɞɭ, ɬ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɫɩɨɫɨɛɚ 

ɭɬɢɥɢɡɚɰɢɢ 
(ɜɬɨɪɢɱɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ) 
ɢɥɢ 

ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ 
ɨɬɯɨɞɚ 

ɒɥɚɦ ɨɱɢɫɬɤɢ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢ 

ɟɦɤɨɫɬɟɣ ɨɬ 
ɧɟɮɬɢ 

Ɉɱɢɫɬɤɚ 
ɟɦɤɨɫɬɟɣ ɩɪɢ 

ɩɩɪ 
5460150104038 3 2,2-22,2 

ɉɟɪɟɞɚɱɚ ɧɚ 
ɭɬɢɥɢɡɚɰɢɸ ɞɪɭɝɨɣ 

ɨɪɝɚɧɢɡɚɰɢɢ 

Ɉɬɯɨɞɵ 
ɦɢɧɟɪɚɥɶɧɵɯ 

ɦɚɫɟɥ 
ɢɧɞɭɫɬɪɢɚɥɶɧɵɯ 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ 
ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɫ 

ɭɬɪɚɬɨɣ 
ɩɨɬɪɟɛɢɬɟɥɶɫɤɢ

ɯ ɫɜɨɣɫɬɜ 

40613001313 3 0,006-6,9 
ȼɬɨɪɢɱɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

Ʉɚɬɚɥɢɡɚɬɨɪ ɧɚ 
ɨɫɧɨɜɟ ɨɤɫɢɞɚ 

ɚɥɸɦɢɧɢɹ 
ɫɨɞɟɪɠɚɳɢɣ 

ɩɥɚɬɢɧɭ 
ɨɬɪɚɛɨɬɚɧɧɵɣ 

Ʉɚɬɚɥɢɬɢɱɟɫɤɢɣ 
ɪɢɮɨɪɦɢɧɝ 44100102494 4 8,6-96,2 

ɉɟɪɟɞɚɱɚ ɧɚ 
ɭɬɢɥɢɡɚɰɢɸ ɞɪɭɝɨɣ 

ɨɪɝɚɧɢɡɚɰɢɢ 

Ɉɬɯɨɞɵ 
ɪɚɫɬɜɨɪɨɜ 
ɝɢɞɪɨɤɫɢɞɚ 

ɧɚɬɪɢɹ  

Ɉɬɪɚɛɨɬɚɧɧɚɹ 
ɳɟɥɨɱɶ 

94110103104 4 0,02-25 ɉɟɪɟɪɚɛɨɬɤɚ 

Ʉɚɬɚɥɢɡɚɬɨɪ ɧɚ 
ɨɫɧɨɜɟ ɨɤɫɢɞɚ 

ɚɥɸɦɢɧɢɹ 
ɦɨɥɢɛɞɟɧɨɜɵɣ 

Ʉɚɬɚɥɢɬɢɱɟɫɤɢɣ 
ɪɢɮɨɪɦɢɧɝ 44100303493 3 6,1-59,1 

ɉɟɪɟɞɚɱɚ ɧɚ 
ɭɬɢɥɢɡɚɰɢɸ ɞɪɭɝɨɣ 

ɨɪɝɚɧɢɡɚɰɢɢ 

ɉɟɫɨɤ, 
ɡɚɝɪɹɡɧɟɧɧɵɣ 
ɧɟɮɬɶɸ ɢɥɢ 

ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ 
(ɫɨɞɟɪɠɚɧɢɟ 

ɧɟɮɬɢ ɢ 
ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 
15 % ɢ ɛɨɥɟɟ) 

Ʌɢɤɜɢɞɚɰɢɹ 
(ɡɚɫɵɩɤɚ 
ɩɟɫɤɨɦ) 

ɩɪɨɥɢɜɨɜ ɢ 
ɭɬɟɱɟɤ ɩɪɢ 

ɪɚɛɨɬɟ 
ɨɛɨɪɭɞɨɜɚɧɢɹ 

91920101393 3 0,45-0,5 ɉɟɪɟɪɚɛɨɬɤɚ 

ɐɟɨɥɢɬ, 
ɨɬɪɚɛɨɬɚɧɧɵɣ  

Ɉɫɭɲɤɚ 
ɜɨɞɨɪɨɞɫɨɞɟɪɠ

ɚɳɟɝɨ ɝɚɡɚ 
44210101495 5 17,4-20 

ɉɟɪɟɞɚɱɚ ɧɚ 
ɭɬɢɥɢɡɚɰɢɸ ɞɪɭɝɨɣ 

ɨɪɝɚɧɢɡɚɰɢɢ 

ɋɨɪɛɟɧɬ ɧɚ 
ɨɫɧɨɜɟ ɨɤɫɢɞɚ 

ɰɢɧɤɚ 
ɨɬɪɚɛɨɬɚɧɧɵɣ  

ɍɥɚɜɥɢɜɚɧɢɟ 
ɫɟɪɨɜɨɞɨɪɨɞɚ, 
ɯɥɨɪɨɜɨɞɨɪɨɞɚ 

44260101203 3 14,9-37,9 
ɉɟɪɟɞɚɱɚ ɧɚ 

ɭɬɢɥɢɡɚɰɢɸ ɞɪɭɝɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ 

Ɉɬɯɨɞɵ 
ɦɢɧɟɪɚɥɶɧɵɯ 

ɦɚɫɟɥ ɬɭɪɛɢɧɧɵɯ 

ɇɚɫɨɫɧɨɟ ɢ 
ɤɨɦɩɪɟɫɫɨɪɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ 

40617001313 3 0,11-8,5 
ȼɬɨɪɢɱɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

ɫɨɪɛɟɧɬ ɧɚ ɨɫɧɨɜɟ 
ɚɥɸɦɨɫɟɥɢɤɚɬɚ 
ɨɬɪɚɛɨɬɚɧɧɵɣ, 
ɡɚɝɪɹɡɧɟɧɧɵɣ 

ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ 
(ɫɨɞɟɪɠɚɧɢɟ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 
ɦɟɧɟɟɟ 15%) 

Ⱥɞɫɨɪɛɟɪɵ 
ɨɱɢɫɬɤɢ 

ɰɢɪɤɭɥɢɪɭɸɳɟɝ
ɨ ɝɚɡɚ 

44250812494 4 26,1 
ɉɟɪɟɞɚɱɚ ɧɚ 

ɭɬɢɥɢɡɚɰɢɸ ɞɪɭɝɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 3.118 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɬɯɨɞɚ 

ɂɫɬɨɱɧɢɤ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɨɜ 

Ʉɨɞ ɨɬɯɨɞɚ ɩɨ 
ɎɄɄɈ 

Ʉɥɚɫɫ 
ɨɩɚɫɧɨɫɬɢ 

ɨɬɯɨɞɚ 
ɞɥɹ Ɉɋ 

Ɇɚɫɫɚ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɚ ɜ 
ɪɟɮɟɪɟɧɬɧɨɦ 

ɝɨɞɭ, ɬ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɫɩɨɫɨɛɚ 

ɭɬɢɥɢɡɚɰɢɢ 
(ɜɬɨɪɢɱɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ) 
ɢɥɢ 

ɨɛɟɡɜɪɟɠɢɜɚɧɢ
ɹ ɨɬɯɨɞɚ 

Ʉɚɬɚɥɢɡɚɬɨɪ 
ɇɄ-502 

Ʉɚɬɚɥɢɬɢɱɟɫɤɢɣ 
ɪɢɮɨɪɦɢɧɝ ɫ 

ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ
ɣ ɝɢɞɪɨɨɱɢɫɬɤɨɣ 

44100206493 3 2,7 

ɉɟɪɟɞɚɱɚ ɧɚ 
ɭɬɢɥɢɡɚɰɢɸ 

ɞɪɭɝɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ 

Ⱥɞɫɨɪɛɟɧɬ Ⱥɏȼ 
97 

Ɉɱɢɫɬɤɚ 
ɜɨɞɨɪɨɞɫɨɞɟɪɠɚ

ɳɟɝɨ ɝɚɡɚ 
ɝɢɞɪɨɨɱɢɫɬɤɢ ɨɬ 

ɯɥɨɪɢɫɬɨɝɨ 
ɜɨɞɨɪɨɞɚ 

44260101203 2 29 

ɉɟɪɟɞɚɱɚ ɧɚ 
ɭɬɢɥɢɡɚɰɢɸ 

ɞɪɭɝɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ 

Ɉɬɯɨɞɵ 
ɤɚɬɚɥɢɡɚɬɨɪɨɜ 
ɢ ɤɨɧɬɚɤɬɧɵɯ 

ɦɚɫɫ, ɧɟ 
ɜɨɲɟɞɲɢɯ ɜ 

ɞɪɭɝɢɟ ɩɭɧɤɬɵ 
(ɨɬɪɚɛɨɬɚɧɧɵɟ 
ɤɚɬɚɥɢɡɚɬɨɪɵ 

ɩɚɪɨɜɨɝɨ 
ɪɢɮɨɪɦɟɪɚ) 

Ɂɚɦɟɧɚ 
ɤɚɬɚɥɢɡɚɬɨɪɨɜ 
ɩɚɪɨɜɨɝɨ ɪɢ-

ɮɨɪɦɢɧɝɚ ȼɋȽ 
ɧɚ ɭɫɬɚɧɨɜɤɟ 

ɩɨɥɭɱɟɧɢɹ 
ɜɨɞɨɪɨɞɚ 

5950000000000 4 10,5-59,7 

ɉɟɪɟɞɚɱɚ ɧɚ 
ɭɬɢɥɢɡɚɰɢɸ 

ɞɪɭɝɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ 

Ɉɬɯɨɞɵ 
ɡɚɬɜɟɪɞɟɜɲɟɝɨ 
ɩɨɥɢɩɪɨɩɢɥɟɧɚ 

Ɋɚɫɬɚɪɢɜɚɧɢɟ 
ɤɚɬɚɥɢɡɚɬɨɪɨɜ 

5710300001000 4 0,4-1,2 ɇɟɬ 

ɋɨɪɛɟɧɬɵ, ɧɟ 
ɜɨɲɟɞɲɢɟ ɜ 

ɞɪɭɝɢɟ ɩɭɧɤɬɵ 
(ɨɬɪɚɛɨɬɚɧɧɵɟ 
ɚɞɫɨɪɛɟɧɬɵ) 

Ɂɚɦɟɧɚ 
ɨɬɪɚɛɨɬɚɧɧɨɝɨ 

ɚɞɫɨɪɛɟɧɬɚ 
5960000000000 4 40-42,7 ɇɟɬ 

Ɇɚɫɥɚ 
ɚɜɬɨɦɨɛɢɥɶɧɵɟ 
ɨɬɪɚɛɨɬɚɧɧɵɟ 

Ɂɚɦɟɧɚ ɦɚɫɥɚ ɜ 
ɇɄɈ 

5410020202033 3 0,03 
ȼɬɨɪɢɱɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

Ɉɬɯɨɞɵ ɫɦɟɫɢ 
ɡɚɬɜɟɪɞɟɜɲɢɯ 
ɪɚɡɧɨɪɨɞɧɵɯ 

ɩɥɚɫɬɦɚɫɫ 

Ɋɚɫɬɚɪɢɜɚɧɢɟ 
ɫɦɚɡɨɱɧɵɯ 

ɦɚɫɟɥ 
5710990001004 4 0,003 ɇɟɬ 

 
Ɍɚɛɥɢɰɚ 3.119 – ɉɨɬɪɟɛɥɟɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɭɫɬɚɧɨɜɤɢ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ 
ɪɢɮɨɪɦɢɧɝɚ ɫɨ ɫɬɚɰɢɨɧɚɪɧɵɦ ɫɥɨɟɦ ɤɚɬɚɥɢɡɚɬɨɪɚ  

ɇɚɢɦɟɧɨɜɚɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

ɉɨɬɪɟɛɥɟɧɢɟ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɤȼɬ*ɱ/ɬ 25,8 147,3 

ɉɨɬɪɟɛɥɟɧɢɟ ɩɚɪɚ Ƚɤɚɥ/ɬ 0,0004 0,17 

ɋɜɟɠɚɹ ɜɨɞɚ ɤɭɛ.ɦ/ɬ 0,003 0,97 

Ɉɯɥɚɠɞɚɸɳɚɹ ɜɨɞɚ ɤɭɛ.ɦ/ɬ 7,9 53,9 

Ɍɟɩɥɨɮɢɤɚɰɢɨɧɧɚɹ ɜɨɞɚ ɬ.ɭ.ɬ./ɬ 0,0002 10,7 

Ɉɛɨɪɨɬɧɚɹ ɜɨɞɚ ɬ.ɭ.ɬ./ɬ 0,0075 55,6 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ (ɜɫɟɝɨ) ɬ.ɭ.ɬ./ɬ 0,0002 0,17 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ (ɠɢɞɤɨɝɨ) ɬ.ɭ.ɬ./ɬ 0,0001 0,044 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ (ɝɚɡɨɜɨɝɨ) ɬ.ɭ.ɬ./ɬ 0,003 0,144 
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Ɍɚɛɥɢɰɚ 3.120 – Ɏɢɡɢɱɟɫɤɢɟ ɜɨɡɞɟɣɫɬɜɢɹ, ɩɪɨɢɡɜɨɞɢɦɵɟ ɭɫɬɚɧɨɜɤɨɣ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ 
ɪɢɮɨɪɦɢɧɝɚ ɫɨ ɫɬɚɰɢɨɧɚɪɧɵɦ ɫɥɨɟɦ ɤɚɬɚɥɢɡɚɬɨɪɚ  

Ɏɚɤɬɨɪ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ɂɫɬɨɱɧɢɤ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɜɨɡɞɟɣɫɬɜɢɹ 

ɍɪɨɜɟɧɶ 
ɜɨɡɞɟɣɫɬɜɢɹ 

Ɇɟɬɨɞ ɫɧɢɠɟɧɢɹ 
ɭɪɨɜɧɹ ɜɨɡɞɟɣɫɬɜɢɹ 

ɞɨ ɧɨɪɦɚɬɢɜɧɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ 

ȼɢɛɪɚɰɢɹ 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɞȻ 48,1-99 

ɉɪɢɦɟɧɟɧɢɟ 
ɡɜɭɤɨɢɡɨɥɢɪɭɸɳɢɯ 
ɩɨɤɪɵɬɢɣ ɧɚɡɟɦɧɵɯ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ. 

ɍɫɬɪɨɣɫɬɜɨ 
ɜɢɛɪɨɢɡɨɥɢɪɨɜɚɧɧɵɯ 

ɮɭɧɞɚɦɟɧɬɨɜ ɢ 
ɚɦɨɪɬɢɡɚɬɨɪɨɜ ɩɨɞ 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ 
ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ 

ɩɟɪɟɞɚɱɢ ɜɢɛɪɚɰɢɢ 
ɫɬɪɨɢɬɟɥɶɧɵɦ 
ɤɨɧɫɬɪɭɤɰɢɹɦ. 

ȼɢɛɪɚɰɢɹ 
ɇɚɫɨɫɧɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɞȻ 90,6-102 ɋɨɨɬɜɟɬɫɬɜɭɟɬ ɧɨɪɦɟ 

ȼɢɛɪɚɰɢɹ 
Ʉɨɦɩɪɟɫɫɨɪɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ 

ɞȻ 46-113 ɋɨɨɬɜɟɬɫɬɜɭɟɬ ɧɨɪɦɟ 

ȼɢɛɪɚɰɢɹ Ⱥɩɩɚɪɚɬɧɵɣ ɞɜɨɪ ɞȻ 87 ɇɟɬ 

ȼɢɛɪɚɰɢɹ 
ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ 

ɩɪɨɰɟɫɫɵ Ɇɟɫɬɨ 
ɢɡɦɟɪɟɧɢɹ: ɗɬɚɠɟɪɤɚ 

ɞȻ 
X – 74 Y – 76 

Z – 79 

ɇɟɬ 

ȼɢɛɪɚɰɢɹ 
Ƚɚɡɨɜɚɹ 

ɤɨɦɩɪɟɫɫɨɪɧɚɹ 
ɞȻ (ɩɨ ɨɫɢ 

X,Y,Z) 
84,85,86 

ɇɟɬ 

ȼɢɛɪɚɰɢɹ 
ɇɚɫɨɫɧɚɹ 

ɤɨɦɩɪɟɫɫɨɪɧɚɹ 
ɞȻ (ɩɨ ɨɫɢ 

X,Y,Z) 
82-84,84-
85,85-87 

ɇɟɬ 

Ɍɟɩɥɨɜɨɟ 
ɜɨɡɞɟɣɫɬɜɢɟ 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ 

°C 20-23 
ɇɟɬ 

Ɍɟɩɥɨɜɨɟ 
ɜɨɡɞɟɣɫɬɜɢɟ 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ 

ȼɬ/ɦ2 125 
ɇɟɬ 

ɒɭɦ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɞȻȺ 55-95 

ɉɪɢɦɟɧɟɧɢɟ 
ɡɜɭɤɨɢɡɨɥɢɪɭɸɳɢɯ 
ɩɨɤɪɵɬɢɣ ɧɚɡɟɦɧɵɯ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ. 

ɍɫɬɪɨɣɫɬɜɨ 
ɜɢɛɪɨɢɡɨɥɢɪɨɜɚɧɧɵɯ 

ɮɭɧɞɚɦɟɧɬɨɜ ɢ 
ɚɦɨɪɬɢɡɚɬɨɪɨɜ ɩɨɞ 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ 
ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ 

ɩɟɪɟɞɚɱɢ ɜɢɛɪɚɰɢɢ 
ɫɬɪɨɢɬɟɥɶɧɵɦ 
ɤɨɧɫɬɪɭɤɰɢɹɦ. 

ɒɭɦ ɇɚɫɨɫɧɚɹ La,ɞȻɚ 66-115 ɇɟɬ 

ɒɭɦ ɋɟɤɰɢɢ ɩɟɱɟɣ ɞȻȺ 66-98 

ɩɪɟɞɭɫɦɨɬɪɟɬɶ 
ɨɛɟɫɩɟɱɟɧɢɟ 

ɩɪɟɞɟɥɶɧɵɯ ɭɪɨɜɧɟɣ 
ɡɜɭɤɨɜɨɝɨ ɞɚɜɥɟɧɢɹ 

ɒɭɦ 
Ʉɨɦɩɪɟɫɫɨɪɧɵɟ 

ɜɨɡɞɭɲɧɵɟ 
ɞȻȺ 70-85 

ɩɪɟɞɭɫɦɨɬɪɟɬɶ 
ɨɛɟɫɩɟɱɟɧɢɟ 

ɩɪɟɞɟɥɶɧɵɯ ɭɪɨɜɧɟɣ 
ɡɜɭɤɨɜɨɝɨ ɞɚɜɥɟɧɢɹ 

ɒɭɦ Ⱥɩɩɚɪɚɬɧɵɣ ɞɜɨɪ ɞȻ 77,1 ɒɭɦ 
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Ɏɚɤɬɨɪ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ɂɫɬɨɱɧɢɤ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɜɨɡɞɟɣɫɬɜɢɹ 

ɍɪɨɜɟɧɶ 
ɜɨɡɞɟɣɫɬɜɢɹ 

Ɇɟɬɨɞ ɫɧɢɠɟɧɢɹ 
ɭɪɨɜɧɹ ɜɨɡɞɟɣɫɬɜɢɹ 

ɞɨ ɧɨɪɦɚɬɢɜɧɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ 

ɒɭɦ Ȼɥɨɤ ɤɨɥɨɧɧ ɞȻȺ 82 ɇɟɬ 

ɒɭɦ 
Ȼɥɨɤ 

ɬɟɩɥɨɨɛɦɟɧɧɢɤɨɜ 
ɞȻȺ 80 ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɧɨɪɦɟ 

ɒɭɦ 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ 
ɭɫɬɚɧɨɜɤɚ Ɇɟɫɬɨ 

ɢɡɦɟɪɟɧɢɹ: ɗɬɚɠɟɪɤɚ 
ɞȻȺ 94 Ɉɬɫɭɬɫɬɜɭɟɬ 

ɗɥɟɤɬɪɨɦɚɝɧɢɬɧɨɟ 
ɡɚɝɪɹɡɧɟɧɢɟ 

ɋɟɤɰɢɢ ɯ, ɏȼ, ȼɄɏ,ȼɏ, 
ȺȼɈ 

ɞȻȺ 80,9-88,0 

ɩɪɟɞɭɫɦɨɬɪɟɬɶ 
ɨɛɟɫɩɟɱɟɧɢɟ 

ɩɪɟɞɟɥɶɧɵɯ ɭɪɨɜɧɟɣ 
ɡɜɭɤɨɜɨɝɨ ɞɚɜɥɟɧɢɹ 

ɗɥɟɤɬɪɨɦɚɝɧɢɬɧɨɟ 
ɡɚɝɪɹɡɧɟɧɢɟ 

ɗɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ 
ɞɨ 1000ɜ, ɫɜɵɲɟ 

1000ɜ (ɬɪɚɧɫɮɨɪɦɚɬɨɪ-
ɧɵɟ ɩɨɞɫɬɚɧɰɢɢ, 

ɪɚɫɩɪɟɞɢɥɢɬɟɥɶɧɵɟ 
ɭɫɬɪɨɣɫɬɜɚ,) 

ɇɚɩɪɹɠɟɧɧɨɫɬɶ 
ɷɥ.ɩɨɥɹ, ɤȼ/ɦ;  0,3 

ɍɪɨɜɧɢ 
ɷɥɟɤɬɪɨɦɨɝɧɢɬɧɵɯ 

ɩɨɥɟɣ (ɱɚɫɬɨɬɨɣ 50Ƚɰ) 
ɧɟ ɩɪɟɜɵɲɚɸɬ 

ɩɪɟɞɟɥɶɧɨɞɨɩɭɫɬɢ-ɦɵɟ 
ɡɧɚɱɟɧɢɹ 

ɗɥɟɤɬɪɨɦɚɝɧɢɬɧɨɟ 
ɡɚɝɪɹɡɧɟɧɢɟ 

ɗɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ 
ɞɨ 1000ɜ, ɫɜɵɲɟ 

1000ɜ (ɬɪɚɧɫɮɨɪɦɚɬɨɪ-
ɧɵɟ ɩɨɞɫɬɚɧɰɢɢ, 

ɪɚɫɩɪɟɞɢɥɢɬɟɥɶɧɵɟ 
ɭɫɬɪɨɣɫɬɜɚ,) 

ɇɚɩɪɹɠɟɧɧɨɫɬɶ 
ɦɚɝɧɢɬɧɨɝɨ 
ɩɨɥɹ,Ⱥ/ɦ; 

0,3 

ɍɪɨɜɧɢ 
ɷɥɟɤɬɪɨɦɨɝɧɢɬɧɵɯ 

ɩɨɥɟɣ (ɱɚɫɬɨɬɨɣ 50Ƚɰ) 
ɧɟ ɩɪɟɜɵɲɚɸɬ 

ɩɪɟɞɟɥɶɧɨɞɨɩɭɫɬɢ-ɦɵɟ 
ɡɧɚɱɟɧɢɹ 

 
Ɍɚɛɥɢɰɚ 3.121 – Ɇɚɬɟɪɢɚɥɶɧɵɟ ɪɟɫɭɪɫɵ ɭɫɬɚɧɨɜɤɢ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɪɢɮɨɪɦɢɧɝɚ ɫɨ 
ɫɬɚɰɢɨɧɚɪɧɵɦ ɫɥɨɟɦ ɤɚɬɚɥɢɡɚɬɨɪɚ  

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

Ɍɢɩ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ⱦɢɯɥɨɪɷɬɚɧ Ɋɟɚɝɟɧɬɵ ɬ 0,04 889337,5 

ɂɧɝɢɛɢɬɨɪ  Ɋɟɚɝɟɧɬɵ ɬ 4,4 129 

Ʉɚɬɚɥɢɡɚɬɨɪ 
ɝɢɞɪɨɨɱɢɫɬɤɢ  Ɇɚɬɟɪɢɚɥɵ ɬ 0,6 14 

Ʉɚɬɚɥɢɡɚɬɨɪ 
ɪɢɮɨɪɦɢɧɝɚ  Ɇɚɬɟɪɢɚɥɵ ɬ 0,3 50 

ɏɥɨɪɩɨɝɥɚɬɢɬɟɥɶ  Ɇɚɬɟɪɢɚɥɵ ɬ 53 53 

ɍɝɥɟɪɨɞ 
ɱɟɬɵɪɟɯɯɥɨɪɢɫɬɵɣ 

Ɋɟɚɝɟɧɬɵ ɬ 0,2 2,3 

Ʉɚɬɚɥɢɡɚɬɨɪ 
ɩɪɟɞɝɢɞɪɨɨɱɢɫɬɤɢ 

(ɡɚɳɢɬɧɵɣ)  
Ɇɚɬɟɪɢɚɥɵ ɬ 0,8 1,6 

ɒȺɊ ɤɟɪɚɦɢɱɟɫɤɢɣ 
(ɮɚɪɮɨɪɨɜɵɣ) Ⱦ 12-

13ɦɦ 
Ɇɚɬɟɪɢɚɥɵ ɬ 0,3 1,7 

ɒȺɊ ɤɟɪɚɦɢɱɟɫɤɢɣ 
(ɮɚɪɮɨɪɨɜɵɣ) Ⱦ 

20ɦɦ (Ɋ-1) 
Ɇɚɬɟɪɢɚɥɵ ɬ 0,066 2,7 

ɒȺɊ ɤɟɪɚɦɢɱɟɫɤɢɟ 
ɮɢɪɦɵ Denstone 2000 

1/4"(ɥɢɬɪɵ) (Ʉ-3) 
Ɇɚɬɟɪɢɚɥɵ ɥɢɬɪ 477,8 477,8 

Ɍɨɩɥɢɜɧɵɣ ɝɚɡ Ɇɚɬɟɪɢɚɥɵ ɦ3/ɬ 65 83 

ɉɟɪɯɥɨɪɷɬɢɥɟɧ Ɋɟɚɝɟɧɬɵ ɤɝ 320 893 
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ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

Ɍɢɩ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

ɋɩɢɪɬ ɧ-ɛɭɬɢɥɨɜɵɣ Ɋɟɚɝɟɧɬɵ ɤɝ 5000 27000 

ɋɢɧɬɟɬɢɱɟɫɤɢɟ 
ɰɟɨɥɢɬɵ 

Ɇɚɬɟɪɢɚɥɵ ɤɝ 10000 20000 

ɐɟɨɥɢɬɵ Ɇɚɬɟɪɢɚɥɵ ɤɝ 43 11668 

Ʉɚɬɚɥɢɡɚɬɨɪ R-86 Ɇɚɬɟɪɢɚɥɵ ɤɝ/ɫɭɬ 0,5 43,5 

Ⱦɢɦɟɬɢɥɞɢɫɭɥɶɮɢɞ ɪɟɚɝɟɧɬ ɤɝ 24,4 2142,5 

Ɍɪɢɯɥɨɪɷɬɢɥɟɧ ɪɟɚɝɟɧɬ ɤɝ 5 7535,4 

ɂɧɟɪɬɧɵɣ ɲɚɪ Ⱦɭ 6 ɦɚɬɟɪɢɚɥ ɤɝ 311,4 4204 

Ⱥɡɨɬ ɦɚɬɟɪɢɚɥ ɇɦ3 3 3 

ȿɞɤɢɣ ɧɚɬɪɢɣ ɪɟɚɝɟɧɬ ɤɝ 2470 10650 

ɂɧɟɪɬɧɵɣ ɲɚɪ Ⱦɭ 3 ɦɚɬɟɪɢɚɥ ɤɝ 311,4 311,4 

Ⱥɞɫɨɪɛɟɧɬ  ɦɚɬɟɪɢɚɥ ɤɝ 246,3 2155,2 

Ʉɚɬɚɥɢɡɚɬɨɪ R-56 ɦɚɬɟɪɢɚɥ ɤɝ 3220,5 8553,1 

Ʉɚɬɚɥɢɡɚɬɨɪ S-120 
S120/600 

ɦɚɬɟɪɢɚɥ ɤɝ 2586,3 2586,3 

ɂɧɞɢɤɚɬɨɪɧɵɟ ɬɪɭɛɤɢ  ɦɚɬɟɪɢɚɥ ɭɩɚɤɨɜɤɚ 12 48 

ɂɧɟɪɬɧɵɣ ɲɚɪ Ⱦɭ 5 ɦɚɬɟɪɢɚɥ ɤɝ 307,9 307,9 

Ɍɪɢɯɥɨɪɷɬɢɥɟɧ Ɋɟɚɝɟɧɬɵ ɤɝ/ɬ 0,0013 0,0035 

ɉɟɪɯɥɨɪɷɬɢɥɟɧ Ɋɟɚɝɟɧɬɵ ɤɝ/ɬ 53,8 53,8 

ɋɩɢɪɬ ɢɡɨɩɪɨɩɢɥɨɜɵɣ Ɋɟɚɝɟɧɬɵ ɤɝ 597 904 

ɂɡɨɛɭɬɢɥɨɜɵɣ ɫɩɢɪɬ Ɋɟɚɝɟɧɬɵ ɤɝ/ɬ ɫɵɪɶɹ 0,017 0,02 

ɗɬɢɥɦɟɪɤɚɩɬɚɧ Ɋɟɚɝɟɧɬɵ ɬ 0,008 0,008 
 
Ɍɚɛɥɢɰɚ 3.122– ɋɛɪɨɫɵ ɭɫɬɚɧɨɜɤɢ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɪɢɮɨɪɦɢɧɝɚ ɫɨ ɫɬɚɰɢɨɧɚɪɧɵɦ 

ɫɥɨɟɦ ɤɚɬɚɥɢɡɚɬɨɪɚ 
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pH ɞɨɩ. 170 Ⱦɚ - 7,2 8,5 7,9 

ȼɡɜɟɲɟɧɧɵɟ 
ɜɟɳɟɫɬɜɚ 

166 Ⱦɚ - 150 150 150 

Ⱥɦɦɨɧɢɣ-ɢɨɧ 5 Ⱦɚ 0,4 0,4 1,5 1 

ɚɪɨɦɚɬɢɱɟɫɤɢɟ 
ɭɝɥɟɜɨɞɨɪɨɞɵ 

ɞɨɩ. 183 Ⱦɚ 
0,0943642-

6,17006 
10 20 15 

ɇɟɮɬɟɩɪɨɞɭɤɬɵ 
(ɧɟɮɬɶ) 74 Ⱦɚ 

0,25974-
15,88699 

1 500 250,5 

ɋɭɥɶɮɢɞɵ 99 Ⱦɚ/ɇɟɬ 
0,01335163-
0,04624965 

0,002 680 340 

Ɏɟɧɨɥ, 
ɝɢɞɪɨɤɫɢɛɟɧɡɨɥ 

119 Ⱦɚ 0,32 0,6 1,1 0,85 
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3.10.2 Ʉɚɬɚɥɢɬɢɱɟɫɤɢɣ ɪɢɮɨɪɦɢɧɝ ɫɨ ɫɬɚɰɢɨɧɚɪɧɵɦ ɫɥɨɟɦ ɤɚɬɚɥɢɡɚɬɨɪɚ 
ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɚɪɨɦɚɬɢɱɟɫɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ 

 

Ⱦɚɧɧɵɟ ɩɨ ɩɨɬɪɟɛɥɟɧɢɸ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ, ɜɵɛɪɨɫɚɦ ɡɚɝɪɹɡɧɹɸɳɢɯ 
ɜɟɳɟɫɬɜ, ɮɢɡɢɱɟɫɤɨɦɭ ɜɨɡɞɟɣɫɬɜɢɸ, ɫɛɪɨɫɚɦ, ɨɬɯɨɞɚɦ ɢ ɦɚɬɟɪɢɚɥɶɧɵɦ ɪɟɫɭɪɫɚɦ ɞɥɹ 
ɭɫɬɚɧɨɜɨɤ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɪɢɮɨɪɦɢɧɝɚ ɫɨ ɫɬɚɰɢɨɧɚɪɧɵɦ ɫɥɨɟɦ ɤɚɬɚɥɢɡɚɬɨɪɚ ɩɨ 
ɩɪɨɢɡɜɨɞɫɬɜɭ ɚɪɨɦɚɬɢɱɟɫɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 3.123 – 3.128. 

 

Ɍɚɛɥɢɰɚ 3.123 – ɋɛɪɨɫɵ ɭɫɬɚɧɨɜɤɢ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɪɢɮɨɪɦɢɧɝɚ ɫɨ ɫɬɚɰɢɨɧɚɪɧɵɦ 
ɫɥɨɟɦ ɤɚɬɚɥɢɡɚɬɨɪɚ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɚɪɨɦɚɬɢɱɟɫɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ 
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Ⱥɪɨɦɚɬɢɱɟɫɤɢɟ 
ɭɝɥɟɜɨɞɨɪɨɞɵ 

ɞɨɩ. 183 Ⱦɚ 44,9 300 470 385 

ɇɟɮɬɟɩɪɨɞɭɤɬɵ 
(ɧɟɮɬɶ) 74 Ⱦɚ 3,5-23,7 0,65 96 48,3 

ɋɭɥɶɮɢɞɵ 99 - - 0,002 0,002 0,002 

 

Ɍɚɛɥɢɰɚ 3.124 – ȼɵɛɪɨɫɵ ɭɫɬɚɧɨɜɤɢ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɪɢɮɨɪɦɢɧɝɚ ɫɨ ɫɬɚɰɢɨɧɚɪɧɵɦ 
ɫɥɨɟɦ ɤɚɬɚɥɢɡɚɬɨɪɚ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɚɪɨɦɚɬɢɱɟɫɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ 
ɜɵɛɪɨɫɨɜ 

Ʉɨɞ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ ɩɨ 
1316 (I – ɞɥɹ 

ɚɬɦ. ɜɨɡɞɭɯɚ) 

Ƚɨɞɨɜɚɹ ɦɚɫɫɚ 
ɜɵɛɪɨɫɨɜ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɬ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ 

ɜɵɛɪɨɫɨɜ, ɝ/ɫ 

ɋɪɟɞɧɢɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ⱥɡɨɬɚ ɞɢɨɤɫɢɞ 1 20,7–58,6 0,5 2,8 1,65 

Ⱥɡɨɬɚ ɨɤɫɢɞ 2 3,2– 9,1 0,08 0,46 0,27 

Ȼɟɧɡɚɩɢɪɟɧ 7 
6,3 10-6– 

4,8 10-5 
8,4 10-7 3,1 10-5 1,6 10-5 

Ȼɟɧɡɨɥ 67 0,03– 2, 0,004 1,3 0,65 

Ɂɨɥɚ Ɍɗɋ 
ɦɚɡɭɬɧɚɹ (ɜ 

ɩɟɪɟɫɱɟɬɟ ɧɚ 
ɜɚɧɚɞɢɣ) 

23 0,017 6,2 10-6 6,2 10-4 3 10-4 

Ɇɚɝɧɢɣ ɨɤɫɢɞ 30 15,9 0,5 0,5 0,5 

Ɇɟɬɚɧ 33 0,9–40,8 0,03 16,1 8,1 

Ɇɟɬɢɥɛɟɧɡɨɥ 
(ɬɨɥɭɨɥ) 70 9 10-4– 0,05 0,0028 0,52 0,26 

ɉɪɨɩɢɥɟɧ 64 4,2 0,13 0,13 0,13 

ɋɟɪɨɜɨɞɨɪɨɞ 40 0,012– 94,4 3 3 3 

ɋɟɪɵ ɞɢɨɤɫɢɞ 43 1,9– 267 0,17 11,2 5,7 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ 

C12-C19 
58 0,5 0,016 0,016 0,016 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 3.124 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ 
ɜɵɛɪɨɫɨɜ 

Ʉɨɞ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ ɩɨ 
1316 (I – ɞɥɹ 

ɚɬɦ. ɜɨɡɞɭɯɚ) 

Ƚɨɞɨɜɚɹ ɦɚɫɫɚ 
ɜɵɛɪɨɫɨɜ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɬ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ 

ɜɵɛɪɨɫɨɜ, ɝ/ɫ 

ɋɪɟɞɧɢɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ 

C1-C5 
(ɢɫɤɥɸɱɚɹ 

ɦɟɬɚɧ) 

56 19,7–28,7 0,6 0,6 0,6 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ 

C6-C10 
57 0,18– 22,7 0,12 4,5 2,3 

ɍɝɥɟɪɨɞ 
(ɋɚɠɚ) ɞɨɩ. 195 2,15 1,3 10-4 0,1 0,05 

ɍɝɥɟɪɨɞɚ 
ɨɤɫɢɞ 

46 3,8-25,45 0,06 0,5 0,28 

ɏɥɨɪɨɩɪɟɧ 54 13,1 0,42 0,42 0,42 

 
Ɍɚɛɥɢɰɚ 3.125 – Ɉɬɯɨɞɵ ɭɫɬɚɧɨɜɤɢ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɪɢɮɨɪɦɢɧɝɚ ɫɨ ɫɬɚɰɢɨɧɚɪɧɵɦ 
ɫɥɨɟɦ ɤɚɬɚɥɢɡɚɬɨɪɚ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɚɪɨɦɚɬɢɱɟɫɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ 
 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɬɯɨɞɚ 

ɂɫɬɨɱɧɢɤ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɨɜ 

Ʉɨɞ ɨɬɯɨɞɚ 
ɩɨ ɎɄɄɈ 

Ʉɥɚɫɫ 
ɨɩɚɫɧɨɫɬɢ 

ɨɬɯɨɞɚ 
ɞɥɹ Ɉɋ 

Ɇɚɫɫɚ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɚ ɜ 
ɪɟɮɟɪɟɧɬɧɨɦ 

ɝɨɞɭ, ɬ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɫɩɨɫɨɛɚ ɭɬɢɥɢ-
ɡɚɰɢɢ (ɜɬɨɪɢɱ-
ɧɨɟ ɢɫɩɨɥɶɡɨ-

ɜɚɧɢɟ) ɢɥɢ 
ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ 

ɨɬɯɨɞɚ 

Ʉɚɬɚɥɢɡɚɬɨɪ ɧɚ 
ɨɫɧɨɜɟ ɨɤɫɢɞɚ 

ɚɥɸɦɢɧɢɹ, ɫɨɞɟɪ-
ɠɚɳɢɣ ɩɥɚɬɢɧɭ, 
ɨɬɪɚɛɨɬɚɧɧɵɣ  

Ʉɚɬɚɥɢɬɢɱɟɫɤɢɣ 
ɪɢɮɨɪɦɢɧɝ 44100103493 3 31,4 

ɉɟɪɟɞɚɱɚ ɧɚ 
ɭɬɢɥɢɡɚɰɢɸ 

ɞɪɭɝɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ 

Ʉɚɬɚɥɢɡɚɬɨɪ ɧɚ 
ɨɫɧɨɜɟ ɨɤɫɢɞɚ 

ɚɥɸɦɢɧɢɹ 
ɦɨɥɢɛɞɟɧɨɜɵɣ, 

ɫɨɞɟɪɠɚɳɢɣ 
ɨɤɫɢɞ ɤɨɛɚɥɶɬɚ, 
ɨɬɪɚɛɨɬɚɧɧɵɣ  

Ʉɚɬɚɥɢɬɢɱɟɫɤɢɣ 
ɪɢɮɨɪɦɢɧɝ 44100302493 3 7,4 

ɉɟɪɟɞɚɱɚ ɧɚ 
ɭɬɢɥɢɡɚɰɢɸ 

ɞɪɭɝɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ 

ɒɥɚɦ ɨɱɢɫɬɤɢ 
ɟɦɤɨɫɬɟɣ ɢ 

ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɨɬ 
ɧɟɮɬɢ ɢ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 

Ɉɱɢɫɬɤɚ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ 
ɩɟɪɟɞ ɪɟɦɨɧɬ-
ɧɵɦɢ ɪɚɛɨɬɚɦɢ 

91120002393 3 10 ɉɟɪɟɪɚɛɨɬɤɚ 

ɉɟɫɨɤ, 
ɡɚɝɪɹɡɧɟɧɧɵɣ 
ɧɟɮɬɶɸ ɢɥɢ 

ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ 
(ɫɨɞɟɪɠɚɧɢɟ 

ɧɟɮɬɢ ɢ 
ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ  
15 % ɢ ɛɨɥɟɟ) 

Ʌɢɤɜɢɞɚɰɢɹ 
(ɡɚɫɵɩɤɚ ɩɟɫɤɨɦ) 

ɩɪɨɥɢɜɨɜ ɢ 
ɭɬɟɱɟɤ ɩɪɢ 

ɪɚɛɨɬɟ 
ɨɛɨɪɭɞɨɜɚɧɢɹ 

91920101393 3 5 ɉɟɪɟɪɚɛɨɬɤɚ 

Ɇɚɫɥɚ 
ɢɧɞɭɫɬɪɢɚɥɶɧɵɟ 
ɨɬɪɚɛɨɬɚɧɧɵɵɟ 

Ɍɟɤɭɳɚɹ 
ɞɟɹɬɟɥɶɧɨɫɬɶ 

(ɪɟɦɨɧɬ) 
40613001313 3 0,02-1,1 

ȼɬɨɪɢɱɧɨɟ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ 
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Ɍɚɛɥɢɰɚ 3.126 – ɉɨɬɪɟɛɥɟɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɭɫɬɚɧɨɜɤɢ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ 
ɪɢɮɨɪɦɢɧɝɚ ɫɨ ɫɬɚɰɢɨɧɚɪɧɵɦ ɫɥɨɟɦ ɤɚɬɚɥɢɡɚɬɨɪɚ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɚɪɨɦɚɬɢɱɟɫɤɢɯ 
ɭɝɥɟɜɨɞɨɪɨɞɨɜ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

ɉɨɬɪɟɛɥɟɧɢɟ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɤȼɬ*ɱ/ɬ 75,6 112,9 

ɉɨɬɪɟɛɥɟɧɢɟ ɩɚɪɚ Ƚɤɚɥ/ɬ 0,0006 0,5 

ɋɜɟɠɚɹ ɜɨɞɚ ɤɭɛ.ɦ/ɬ 0,3 4,5 

Ɉɯɥɚɠɞɚɸɳɚɹ ɜɨɞɚ ɤɭɛ.ɦ/ɬ 14,4 14,4 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ (ɜɫɟɝɨ) ɬ.ɭ.ɬ./ɬ 0,07 0,1 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ (ɠɢɞɤɨɝɨ) ɬ.ɭ.ɬ./ɬ 0,07 0,07 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ (ɝɚɡɨɜɨɝɨ) ɬ.ɭ.ɬ./ɬ 0,005 0,077 
 
Ɍɚɛɥɢɰɚ 3.127 – Ɏɢɡɢɱɟɫɤɢɟ ɜɨɡɞɟɣɫɬɜɢɹ, ɩɪɨɢɡɜɨɞɢɦɵɟ ɭɫɬɚɧɨɜɤɨɣ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ 
ɪɢɮɨɪɦɢɧɝɚ ɫɨ ɫɬɚɰɢɨɧɚɪɧɵɦ ɫɥɨɟɦ ɤɚɬɚɥɢɡɚɬɨɪɚ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɚɪɨɦɚɬɢɱɟɫɤɢɯ 
ɭɝɥɟɜɨɞɨɪɨɞɨɜ 

Ɏɚɤɬɨɪ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ɂɫɬɨɱɧɢɤ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɜɨɡɞɟɣɫɬɜɢɹ 

ɍɪɨɜɟɧɶ 
ɜɨɡɞɟɣɫɬɜɢɹ 

Ɇɟɬɨɞ ɫɧɢɠɟɧɢɹ ɭɪɨɜɧɹ 
ɜɨɡɞɟɣɫɬɜɢɹ ɞɨ 

ɧɨɪɦɚɬɢɜɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ 

ɒɭɦ 
ɇɚɫɨɫɧɨɟ, 

ɤɨɦɩɪɟɫɫɨɪɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ 

ɞȻȺ 93,1-100,9 ɇɟɬ 

ɒɭɦ 

Ⱥɩɩɚɪɚɬɧɵɣ ɞɜɨɪ 
(ɩɟɱɢ, ɟɦɤɨɫɬɢ, 
ɤɨɥɨɧɧɵ ɢ ɞɪ. 
ɨɛɨɪɭɞɨɜɚɧɢɟ) 

ɞȻȺ 91,4-96,6 ɇɟɬ 

Ɍɟɩɥɨɜɨɟ 
ɜɨɡɞɟɣɫɬɜɢɟ 

Ɋɟɚɤɬɨɪɧɵɣ ɫɬɨɥ, 
ɫɜɨɞ ɩɟɱɢ 

ȼɬ/ɦ2 235 ɇɟɬ 

 
Ɍɚɛɥɢɰɚ 3.128 – Ɇɚɬɟɪɢɚɥɶɧɵɟ ɪɟɫɭɪɫɵ ɭɫɬɚɧɨɜɤɢ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɪɢɮɨɪɦɢɧɝɚ ɫɨ 
ɫɬɚɰɢɨɧɚɪɧɵɦ ɫɥɨɟɦ ɤɚɬɚɥɢɡɚɬɨɪɚ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɚɪɨɦɚɬɢɱɟɫɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

Ɍɢɩ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

ȿɞɤɢɣ ɧɚɬɪɢɣ Ɋɟɚɝɟɧɬ ɤɝ 3550 3550 

Ɇɨɧɨɷɬɚɧɨɥɚɦɢɧ Ɋɟɚɝɟɧɬ ɤɝ 138,6 138,6 

Ⱦɢɦɟɬɢɥɞɢɫɭɥɶɮɢɞ Ɋɟɚɝɟɧɬ ɤɝ 22,3 22,3 

ɋɨɥɶɜɟɧɬ Ɍɟɤɬɢɜ 100 Ɋɟɚɝɟɧɬ ɤɝ 26324,5 26324,5 

Ȼɭɬɫɩɢɪɬ Ɋɟɚɝɟɧɬ ɤɝ 4588,3 4588,3 

Ʉɚɬɚɥɢɡɚɬɨɪ  Ɇɚɬɟɪɢɚɥ ɤɝ 471,1 4151 

ɐɟɨɥɢɬ  Ɇɚɬɟɪɢɚɥ ɤɝ 1662,6 3325,2 

ɗɬɢɥɟɧɝɥɢɤɨɥɶ Ɇɚɬɟɪɢɚɥ ɤɝ 1939,7 1939,7 

Ⱥɞɫɨɪɛɟɧɬ  Ɇɚɬɟɪɢɚɥ ɤɝ 831,3 831,3 

ɒɚɪ ɢɧɟɪɬ. 10 ɦɦ Ɇɚɬɟɪɢɚɥ ɤɝ 304,8 554,2 

ɒɚɪ ɢɧɟɪɬ. 19 ɦɦ Ɇɚɬɟɪɢɚɥ ɤɝ 27,7 554,2 

ɒɚɪ ɮɚɪɮɨɪ. 6 ɦɦ Ɇɚɬɟɪɢɚɥ ɤɝ 83,1 277,1 

ɋɢɥɢɤɨɧ Ɋɟɚɝɟɧɬ ɤɝ 110,8 110,8 

Ⱦɢɯɥɨɪɷɬɚɧ Ɋɟɚɝɟɧɬɵ ɤɝ/ɬ ɫɵɪɶɹ 0,004 1,13 

ɂɡɨɛɭɬɢɥɨɜɵɣ ɫɩɢɪɬ Ɋɟɚɝɟɧɬɵ ɤɝ/ɬ ɫɵɪɶɹ 0,022 0,024 

Ɍɪɢɷɬɢɥɟɧɝɥɢɤɨɥɶ Ɋɟɚɝɟɧɬɵ ɤɝ/ɬ ɫɵɪɶɹ 1,311 1,315 

Ɍɪɢɧɚɬɪɢɣɮɨɫɮɚɬ Ɋɟɚɝɟɧɬɵ 
ɤɝ/ɬ ɯɢɦɨɨɱɢ-
ɳɟɧɧɨɣ ɜɨɞɵ 

0,01 0,01 

Ⱥɦɢɧ  Ɋɟɚɝɟɧɬɵ 
ɤɝ/ɬ ɯɢɦɨɨɱɢ-
ɳɟɧɧɨɣ ɜɨɞɵ 

0,001 0,001 

Ɍɪɢɯɥɨɪɷɬɢɥɟɧ Ɋɟɚɝɟɧɬɵ ɤɝ/ɬ 0,0035 0,029 
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3.10.3 Ʉɚɬɚɥɢɬɢɱɟɫɤɢɣ ɪɢɮɨɪɦɢɧɝ ɫ ɞɜɢɠɭɳɢɦɫɹ ɫɥɨɟɦ ɪɟɝɟɧɟɪɢɪɭɟɦɨɝɨ 

ɤɚɬɚɥɢɡɚɬɨɪɚ (ɜɟɪɬɢɤɚɥɶɧɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ ɪɟɚɤɬɨɪɨɜ 

 

Ⱦɚɧɧɵɟ ɩɨ ɩɨɬɪɟɛɥɟɧɢɸ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ, ɜɵɛɪɨɫɚɦ ɡɚɝɪɹɡɧɹɸɳɢɯ 
ɜɟɳɟɫɬɜ, ɮɢɡɢɱɟɫɤɨɦɭ ɜɨɡɞɟɣɫɬɜɢɸ, ɫɛɪɨɫɚɦ, ɨɬɯɨɞɚɦ ɢ ɦɚɬɟɪɢɚɥɶɧɵɦ ɪɟɫɭɪɫɚɦ ɞɥɹ 
ɭɫɬɚɧɨɜɨɤ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɪɢɮɨɪɦɢɧɝɚ ɫ ɞɜɢɠɭɳɟɦɫɹ ɫɥɨɟɦ ɤɚɬɚɥɢɡɚɬɨɪɚ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 3.129 – 3.134. 

 
Ɍɚɛɥɢɰɚ 3.129 – ȼɵɛɪɨɫɵ ɭɫɬɚɧɨɜɤɢ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɪɢɮɨɪɦɢɧɝɚ ɫ ɞɜɢɠɭɳɢɦɫɹ ɫɥɨɟɦ 
ɪɟɝɟɧɟɪɢɪɭɟɦɨɝɨ ɤɚɬɚɥɢɡɚɬɨɪɚ (ɜɟɪɬɢɤɚɥɶɧɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ ɪɟɚɤɬɨɪɨɜ) 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ 
ɜɵɛɪɨɫɨɜ 

Ʉɨɞ 
ɡɚɝɪɹɡɧɹɸɳɟɝ
ɨ ɜɟɳɟɫɬɜɚ ɩɨ 
1316 (I – ɞɥɹ 

ɚɬɦ. ɜɨɡɞɭɯɚ) 

Ƚɨɞɨɜɚɹ ɦɚɫɫɚ 
ɜɵɛɪɨɫɨɜ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɬ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ 

ɜɵɛɪɨɫɨɜ, ɝ/ɫ 

ɋɪɟɞɧɢɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟ
ɝɨ ɜɟɳɟɫɬɜɚ, 

ɝ/ɫ 

Ⱥɡɨɬɚ ɞɢɨɤɫɢɞ 1 94,1–197,7 1,5 6,4 4 

Ⱥɡɨɬɚ ɨɤɫɢɞ 2 14,9–32,1 0,09 1,04 0,57 

Ȼɟɧɡɚɩɢɪɟɧ 7 
9,3 10-5– 

2 10-4 
3,6 10-7 7 10-7 3,7 10-6 

Ȼɟɧɡɨɥ 67 0,18–0,9 0,006 0,016 0,011 

ȼɚɧɚɞɢɹ ɩɹɬɢ 
ɨɤɫɢɞ 

9 9 10-3 4 10-8 3,2 10-4  1,6 10-4 

Ⱦɢɦɟɬɢɥɛɟɧɡɨɥ 
(ɤɫɢɥɨɥ) (ɫɦɟɫɶ 
ɦɟɬɚ-, ɨɪɬɨ- ɢ 

ɩɚɪɚɢɡɨɦɟɪɨɜ) 

68 0,18– 0,45 0,0061 0,015 0,01 

Ɇɟɬɚɧ 33 6,6 0,005 0,22 0,11 

Ɇɟɬɢɥɛɟɧɡɨɥ 
(ɬɨɥɭɨɥ) 70 1,5– 9,4 0,05 0,32 0,19 

ɋɟɪɨɜɨɞɨɪɨɞ 40 0,27–0,3 0,009 0,01 0,01 

ɋɟɪɵ ɞɢɨɤɫɢɞ 43 231,9–485 3,7 10,6 7,2 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ 

C12-C19 
58 2,3 0,074 0,074 0,074 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ C1-

C5 (ɢɫɤɥɸɱɚɹ 
ɦɟɬɚɧ) 

56 6–122,9 6,5 10-3 4,5 2,3 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ C6-

C10 
57 24,9 0,16 2,7 1,4 

ɍɝɥɟɪɨɞɚ ɨɤɫɢɞ 46 17,3–31 0,01 2,9 1,46 
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Ɍɚɛɥɢɰɚ 3.130 – Ɉɬɯɨɞɵ ɭɫɬɚɧɨɜɤɢ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɪɢɮɨɪɦɢɧɝɚ ɫ ɞɜɢɠɭɳɢɦɫɹ ɫɥɨɟɦ 
ɪɟɝɟɧɟɪɢɪɭɟɦɨɝɨ ɤɚɬɚɥɢɡɚɬɨɪɚ (ɜɟɪɬɢɤɚɥɶɧɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ ɪɟɚɤɬɨɪɨɜ) 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɬɯɨɞɚ 

ɂɫɬɨɱɧɢɤ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɨɜ 

Ʉɨɞ ɨɬɯɨɞɚ ɩɨ 
ɎɄɄɈ 

Ʉɥɚɫɫ 
ɨɩɚɫɧɨɫɬɢ 

ɨɬɯɨɞɚ 
ɞɥɹ Ɉɋ 

Ɇɚɫɫɚ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɚ ɜ 
ɪɟɮɟɪɟɧɬɧɨɦ 

ɝɨɞɭ, ɬ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɫɩɨɫɨɛɚ 

ɭɬɢɥɢɡɚɰɢɢ 
(ɜɬɨɪɢɱɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ) 
ɢɥɢ ɨɛɟɡɜɪɟɠɢ-
ɜɚɧɢɹ ɨɬɯɨɞɚ 

ɒɥɚɦ ɨɱɢɫɬɤɢ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢ 

ɟɦɤɨɫɬɟɣ ɨɬ ɧɟɮɬɢ 

Ɉɱɢɫɬɤɚ 
ɟɦɤɨɫɬɟɣ ɩɪɢ 

ɩɩɪ 
5460150104033 3 1,58-29,3 

ɉɟɪɟɞɚɱɚ ɧɚ 
ɭɬɢɥɢɡɚɰɢɸ 

ɞɪɭɝɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ 

Ɉɬɯɨɞɵ 
ɤɚɬɚɥɢɡɚɬɨɪɨɜ ɢ 

ɤɨɧɬɚɤɬɧɵɯ ɦɚɫɫ – 
ɨɬɪɚɛɨɬɚɧɧɵɣ 
ɤɚɬɚɥɢɡɚɬɨɪ 

ɝɢɞɪɨɨɱɢɫɬɤɢ S-
120 (ɢɞɟɧɬɢɱɟɧ 

ȽɈ-70) 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ 
ɤɚɬɚɥɢɬɢɱɟɫɤɢ

ɯ ɫɢɫɬɟɦ ɢ 
ɤɨɧɬɚɤɬɧɵɯ 

ɦɚɫɫ 

5950000009994 4 18 

ɉɟɪɟɞɚɱɚ ɧɚ 
ɭɬɢɥɢɡɚɰɢɸ 

ɞɪɭɝɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ 

ɉɟɫɨɤ, 
ɡɚɝɪɹɡɧɟɧɧɵɣ 
ɧɟɮɬɶɸ ɢɥɢ 

ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ 
(ɫɨɞɟɪɠɚɧɢɟ 
ɧɟɮɬɢ ɢɥɢ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 
15% ɢ ɛɨɥɟɟ) 

Ɍɟɪɪɢɬɨɪɢɹ 
ɭɫɬɚɧɨɜɨɤ 

91920101393 3 0,41-0,86 ɇɟɬ 

 
Ɍɚɛɥɢɰɚ 3.131 – ɉɨɬɪɟɛɥɟɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɭɫɬɚɧɨɜɤɢ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ 
ɪɢɮɨɪɦɢɧɝɚ ɫ ɞɜɢɠɭɳɢɦɫɹ ɫɥɨɟɦ ɪɟɝɟɧɟɪɢɪɭɟɦɨɝɨ ɤɚɬɚɥɢɡɚɬɨɪɚ (ɜɟɪɬɢɤɚɥɶɧɨɟ 
ɪɚɫɩɨɥɨɠɟɧɢɟ ɪɟɚɤɬɨɪɨɜ) 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

ɉɨɬɪɟɛɥɟɧɢɟ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɤȼɬ*ɱ/ɬ 72,2 124,4 

ɉɨɬɪɟɛɥɟɧɢɟ ɩɚɪɚ Ƚɤɚɥ/ɬ 0,003 251 

ɋɜɟɠɚɹ ɜɨɞɚ ɤɭɛ.ɦ/ɬ 0,004 0,048 

Ɉɯɥɚɠɞɚɸɳɚɹ ɜɨɞɚ ɤɭɛ.ɦ/ɬ 17,6 18,1 

Ɍɟɩɥɨɮɢɤɚɰɢɨɧɧɚɹ 
ɜɨɞɚ 

ɬ.ɭ.ɬ./ɬ 0,00009 0,9 

Ɉɛɨɪɨɬɧɚɹ ɜɨɞɚ ɬ.ɭ.ɬ./ɬ 0,006 0,014 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ 
(ɜɫɟɝɨ) ɬ.ɭ.ɬ./ɬ 0,0002 136,7 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ 
(ɠɢɞɤɨɝɨ) ɬ.ɭ.ɬ./ɬ 8,8 10-6 0,038 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ 
(ɝɚɡɨɜɨɝɨ) ɬ.ɭ.ɬ./ɬ 0,00016 136,7 
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Ɍɚɛɥɢɰ 3.132 – Ɏɢɡɢɱɟɫɤɢɟ ɜɨɡɞɟɣɫɬɜɢɹ, ɩɪɨɢɡɜɨɞɢɦɵɟ ɭɫɬɚɧɨɜɤɨɣ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ 
ɪɢɮɨɪɦɢɧɝɚ ɫ ɞɜɢɠɭɳɢɦɫɹ ɫɥɨɟɦ ɪɟɝɟɧɟɪɢɪɭɟɦɨɝɨ ɤɚɬɚɥɢɡɚɬɨɪɚ (ɜɟɪɬɢɤɚɥɶɧɨɟ 
ɪɚɫɩɨɥɨɠɟɧɢɟ ɪɟɚɤɬɨɪɨɜ) 

Ɏɚɤɬɨɪ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ɂɫɬɨɱɧɢɤ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɜɨɡɞɟɣɫɬɜɢɹ 

ɍɪɨɜɟɧɶ 
ɜɨɡɞɟɣɫɬɜɢɹ 

Ɇɟɬɨɞ ɫɧɢɠɟɧɢɹ 
ɭɪɨɜɧɹ ɜɨɡɞɟɣɫɬɜɢɹ 

ɞɨ ɧɨɪɦɚɬɢɜɧɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ 

ȼɢɛɪɚɰɢɹ 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɞȻȺ 92 ɇɟɬ 

ȼɢɛɪɚɰɢɹ ɇɚɫɨɫɧɚɹ ɞȻ 102 ɋɨɨɬɜɟɬɫɬɜɭɟɬ ɧɨɪɦɟ 

ȼɢɛɪɚɰɢɹ Ʉɨɦɩɪɟɫɫɨɪɧɚɹ ɞȻ 113 ɋɨɨɬɜɟɬɫɬɜɭɟɬ ɧɨɪɦɟ 

Ɍɟɩɥɨɜɨɟ 
ɜɨɡɞɟɣɫɬɜɢɟ 

Ɏɚɤɬɨɪɵ ɫɪɟɞɵ, 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
°C 22 ɇɟɬ 

ɒɭɦ 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɞȻȺ 91 

ɇɟɭɫɬɪɚɧɢɦɵɣ 
ɮɚɤɬɨɪ 

ɒɭɦ ɇɚɫɨɫɧɚɹ ɞȻȺ 93 ɇɟɬ 

ɒɭɦ Ȼɥɨɤ ɩɟɱɟɣ ɞȻȺ 98 ɇɟɬ 

ɒɭɦ Ȼɥɨɤ ɤɨɥɨɧɧ ɞȻȺ 82 ɇɟɬ 

ɒɭɦ 
Ȼɥɨɤ 

ɬɟɩɥɨɨɛɦɟɧɧɢɤɨɜ 
ɞȻȺ 80 ɋɨɨɬɜɟɬɫɬɜɭɟɬ ɧɨɪɦɟ 

ɒɭɦ Ʉɨɦɩɪɟɫɫɨɪɧɚɹ ɞȻȺ 90 ɇɟɬ 
 
Ɍɚɛɥɢɰɚ 3.133 – Ɇɚɬɟɪɢɚɥɶɧɵɟ ɪɟɫɭɪɫɵ ɭɫɬɚɧɨɜɤɢ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɪɢɮɨɪɦɢɧɝɚ ɫ 
ɞɜɢɠɭɳɢɦɫɹ ɫɥɨɟɦ ɪɟɝɟɧɟɪɢɪɭɟɦɨɝɨ ɤɚɬɚɥɢɡɚɬɨɪɚ (ɜɟɪɬɢɤɚɥɶɧɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ 
ɪɟɚɤɬɨɪɨɜ) 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

Ɍɢɩ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ⱦɢɯɥɨɪɷɬɚɧ Ɋɟɚɝɟɧɬɵ ɬ 0,6 1,4 

Ⱦɢɦɟɬɢɥɞɢɫɭɥɶɮɢɞ Ɋɟɚɝɟɧɬɵ ɬ 0,005 0,07 

JurbySoft 80-5 Ɋɟɚɝɟɧɬɵ ɬ 23,9 107 

JurbySoft 99 Ɋɟɚɝɟɧɬɵ ɬ 8 36,1 

JurbySoft 63 Ɋɟɚɝɟɧɬɵ ɬ 18,5 65 

JurbySoft 67 Ɋɟɚɝɟɧɬɵ ɬ 18,5 65 

Ʉɚɬɚɥɢɡɚɬɨɪ 
ɝɢɞɪɨɨɱɢɫɬɤɢ  Ɇɚɬɟɪɢɚɥɵ 

ɬ 
0,007 31 

Ʉɚɬɚɥɢɡɚɬɨɪ 
ɪɢɮɨɪɦɢɧɝɚ  Ɇɚɬɟɪɢɚɥɵ 

ɬ 
0,007 98 

ɏɥɨɪɩɨɝɥɚɬɢɬɟɥɶ 
ɮɢɪɦɵ Johnson 

Matthey 
Ɇɚɬɟɪɢɚɥɵ 

ɬ 

60 60 

Ⱦɟɷɦɭɥɶɝɚɬɨɪ  Ɋɟɚɝɟɧɬɵ ɬ 1,4 1,7 

ɂɧɝɢɛɢɬɨɪ ɤɨɪɪɨɡɢɢ  Ɋɟɚɝɟɧɬɵ ɬ 0,05 0,08 

ɐɟɨɥɢɬ Nɚɏ Ɇɚɬɟɪɢɚɥɵ ɬ 0,4 0,8 

ɉɟɪɯɥɨɪɷɬɢɥɟɧ Ɋɟɚɝɟɧɬɵ ɬ 0,7 1,1 

Ⱥɞɫɨɪɛɟɧɬ  Ɇɚɬɟɪɢɚɥɵ ɬ 1,8 2,9 

ɋɢɥɢɤɚɝɟɥɶ 
ɬɟɯɧɢɱɟɫɤɢɣ ɄɋɄȽ 

Ɇɚɬɟɪɢɚɥɵ ɬ 0,02 0,4 
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Ɍɚɛɥɢɰɚ 3.134 – ɋɛɪɨɫɵ ɭɫɬɚɧɨɜɤɢ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɪɢɮɨɪɦɢɧɝɚ ɫ ɞɜɢɠɭɳɢɦɫɹ ɫɥɨɟɦ 
ɪɟɝɟɧɟɪɢɪɭɟɦɨɝɨ ɤɚɬɚɥɢɡɚɬɨɪɚ (ɜɟɪɬɢɤɚɥɶɧɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ ɪɟɚɤɬɨɪɨɜ) 
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6 
(II

 –
 

ɞɥ
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ɜɨ
ɞɧ

ɵ
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ɨɛ
ɴɟ

ɤɬ
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ɜɵ
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Ⱥɦɦɨɧɢɣ-ɢɨɧ 5 Ⱦɚ 0,2 0,16 20 2,86 

ɇɟɮɬɟɩɪɨɞɭɤɬɵ 
(ɧɟɮɬɶ) 74 Ⱦɚ 0,43 1 16 6 

ɋɭɥɶɮɢɞɵ 99 Ⱦɚ 0,013 0,05 2,3 0,19 

 

3.11 ɂɡɨɦɟɪɢɡɚɰɢɹ 

 

Ɋɚɛɨɬɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɭɫɬɚɧɨɜɨɤ ɢɡɨɦɟɪɢɡɚɰɢɢ ɫɜɹɡɚɧɚ ɫ ɜɵɛɪɨɫɨɦ 
ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ. ȼɵɛɪɨɫɵ ɭɫɬɚɧɨɜɨɤ ɞɟɥɹɬɫɹ ɧɚ ɨɪɝɚɧɢɡɨɜɚɧɧɵɟ ɢ 
ɧɟɨɪɝɚɧɢɡɨɜɚɧɧɵɟ. 

Ʉ ɨɪɝɚɧɢɡɨɜɚɧɧɵɦ ɜɵɛɪɨɫɚɦ ɨɬɧɨɫɹɬɫɹ ɜɵɛɪɨɫɵ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɨɬ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɟɱɟɣ ɱɟɪɟɡ ɞɵɦɨɜɭɸ ɬɪɭɛɭ, ɜɵɛɪɨɫɵ ɝɚɡɨɜ ɪɟɝɟɧɟɪɚɰɢɢ 
ɤɚɬɚɥɢɡɚɬɨɪɚ ɢɡɨɦɟɪɢɡɚɰɢɢ, ɝɚɡɨɜ ɩɚɫɫɢɜɚɰɢɢ ɤɚɬɚɥɢɡɚɬɨɪɚ ɝɢɞɪɨɨɱɢɫɬɤɢ, ɝɚɡɨɜ 
ɪɟɝɟɧɟɪɚɰɢɢ ɚɞɫɨɪɛɟɧɬɚ-ɨɫɭɲɢɬɟɥɹ ɜɨɞɨɪɨɞɫɨɞɟɪɠɚɳɟɝɨ ɝɚɡɚ ɱɟɪɟɡ ɫɜɟɱɢ, ɜɵɛɪɨɫɵ 
ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ ɧɚ ɮɚɤɟɥɟ ɡɚɤɪɵɬɨɝɨ ɬɢɩɚ. Ʉ ɧɟɨɪɝɚɧɢɡɨɜɚɧɧɵɦ ɜɵɛɪɨɫɚɦ 
ɨɬɧɨɫɹɬɫɹ ɜɵɛɪɨɫɵ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɚɬɦɨɫɮɟɪɭ ɱɟɪɟɡ ɧɟɩɥɨɬɧɨɫɬɢ ɮɥɚɧɰɟɜɵɯ 
ɫɨɟɞɢɧɟɧɢɣ ɚɩɩɚɪɚɬɨɜ, ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɯ ɤɥɚɩɚɧɨɜ, ɧɟɩɥɨɬɧɨɫɬɢ 
ɫɚɥɶɧɢɤɨɜɵɯ ɭɩɥɨɬɧɟɧɢɣ ɡɚɩɨɪɧɨ-ɪɟɝɭɥɢɪɭɸɳɟɣ ɚɪɦɚɬɭɪɵ, ɬɨɪɰɟɜɵɟ ɭɩɥɨɬɧɟɧɢɹ 
ɧɚɫɨɫɨɜ ɢ ɭɩɥɨɬɧɟɧɢɹ ɩɨɞɜɢɠɧɵɯ ɫɨɟɞɢɧɟɧɢɣ ɤɨɦɩɪɟɫɫɨɪɨɜ. 

 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɫɬɨɱɧɵɟ ɜɨɞɵ 

ɉɨɬɟɧɰɢɚɥɶɧɵɟ ɫɛɪɨɫɵ ɜ ɜɨɞɭ ɜɤɥɸɱɚɸɬ ɭɝɥɟɜɨɞɨɪɨɞɵ ɨɬ ɪɟɮɥɸɤɫɧɨɣ ɟɦɤɨɫɬɢ 
ɞɪɟɧɚɠɧɨɝɨ ɨɬɫɬɨɣɧɢɤɚ ɢ ɨɬ ɭɬɟɱɟɤ. ȼ ɢɡɨɦɟɪɢɡɚɰɢɢ ɧɚ ɨɫɧɨɜɟ ɯɥɨɪɢɞ-ɚɥɸɦɢɧɢɟɜɨɝɨ 
ɤɚɬɚɥɢɡɚɬɨɪɚ ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɫɬɨɱɧɚɹ ɜɨɞɚ ɨɛɪɚɡɭɟɬɫɹ ɢɡ ɨɬɪɚɛɨɬɚɧɧɨɣ ɝɢɞɪɨɨɤɢɫɢ 
ɧɚɬɪɢɹ ɢɡ ɫɢɫɬɟɦɵ ɨɱɢɫɬɤɢ. ȼ ɬɚɤɨɦ ɫɥɭɱɚɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɫɬɨɱɧɵɟ ɜɨɞɵ ɫɨɞɟɪɠɚɬ 
ɯɥɨɪɢɫɬɵɟ ɫɨɥɢ, ɳɟɥɨɱɧɵɟ ɩɪɨɦɵɜɧɵɟ ɜɨɞɵ, ɫɥɟɞɵ H2S ɢ NH3 ɢ ɢɦɟɸɬ ɜɵɫɨɤɢɣ 
ɭɪɨɜɟɧɶ ɡɧɚɱɟɧɢɣ pH. ɇɚɫɵɳɟɧɧɵɣ ɪɚɫɬɜɨɪ ɨɬ ɨɫɭɲɢɬɟɥɹ ɫɵɪɶɹ (ɜɥɚɝɨɩɨɝɥɨɬɢɬɟɥɶ, 
ɛɟɡɜɨɞɧɵɣ CaCl3) ɫɨɞɟɪɠɢɬ ɪɚɫɬɜɨɪɟɧɧɵɣ CaCl2 ɢ ɭɝɥɟɜɨɞɨɪɨɞɵ. ȿɝɨ ɩɨɬɨɤ ɡɚɜɢɫɢɬ ɨɬ 
ɫɨɞɟɪɠɚɧɢɹ ɜɥɚɝɢ ɢ ɨɛɵɱɧɨ ɨɱɢɳɚɟɬɫɹ ɧɚ ɭɫɬɚɧɨɜɤɟ ɨɱɢɫɬɤɟ ɫɬɨɤɨɜ. 

 

Ɉɬɯɨɞɵ 

ɉɨɬɟɧɰɢɚɥɶɧɵɟ ɨɬɯɨɞɵ ɜɤɥɸɱɚɸɬ ɡɚɝɪɹɡɧɟɧɧɵɟ ɦɨɥɟɤɭɥɹɪɧɵɟ ɫɢɬɚ ɢ 
ɤɚɬɚɥɢɡɚɬɨɪ, ɯɥɨɪɢɞ ɤɚɥɶɰɢɹ (ɢɥɢ ɞɪɭɝɢɟ ɜɥɚɝɨɩɨɝɥɨɬɢɬɟɥɢ). Ʉɚɬɚɥɢɡɚɬɨɪ, 
ɢɫɩɨɥɶɡɭɟɦɵɣ ɜ ɷɬɢɯ ɩɪɨɰɟɫɫɚɯ, ɨɛɵɱɧɨ ɪɟɝɟɧɟɪɢɪɭɟɬɫɹ ɢɡɝɨɬɨɜɢɬɟɥɹɦɢ ɤɚɬɚɥɢɡɚɬɨɪɚ. 
ɉɥɚɬɢɧɚ ɡɚɬɟɦ ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɢɡ ɢɫɩɨɥɶɡɨɜɚɧɧɨɝɨ ɤɚɬɚɥɢɡɚɬɨɪɚ ɡɚ ɩɪɟɞɟɥɚɦɢ 
ɨɛɴɟɤɬɚ. 
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3.11.1 ɇɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɚɹ ɢɡɨɦɟɪɢɡɚɰɢɹ ɧɚ ɨɤɫɢɞɧɵɯ ɤɚɬɚɥɢɡɚɬɨɪɚɯ ɫ 
ɫɭɥɶɮɚɬɢɪɨɜɚɧɧɵɦ ɨɤɫɢɞɨɦ ɰɢɪɤɨɧɢɹ 

 

Ⱦɚɧɧɵɟ ɩɨ ɩɨɬɪɟɛɥɟɧɢɸ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ, ɜɵɛɪɨɫɚɦ ɡɚɝɪɹɡɧɹɸɳɢɯ 
ɜɟɳɟɫɬɜ, ɮɢɡɢɱɟɫɤɨɦɭ ɜɨɡɞɟɣɫɬɜɢɸ, ɫɛɪɨɫɚɦ, ɨɬɯɨɞɚɦ ɢ ɦɚɬɟɪɢɚɥɶɧɵɦ ɪɟɫɭɪɫɚɦ ɞɥɹ 
ɭɫɬɚɧɨɜɨɤ ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ ɢɡɨɦɟɪɢɡɚɰɢɢ ɧɚ ɨɤɫɢɞɧɵɯ ɤɚɬɚɥɢɡɚɬɨɪɚɯ ɫ 
ɫɭɥɶɮɚɬɢɪɨɜɚɧɧɵɦ ɨɤɫɢɞɨɦ ɰɢɪɤɨɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 3.135– 3.139. 

 
Ɍɚɛɥɢɰɚ 3.135 – ȼɵɛɪɨɫɵ ɭɫɬɚɧɨɜɤɢ ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ ɢɡɨɦɟɪɢɡɚɰɢɢ ɧɚ ɨɤɫɢɞɧɵɯ 
ɤɚɬɚɥɢɡɚɬɨɪɚɯ ɫ ɫɭɥɶɮɚɬɢɪɨɜɚɧɧɵɦ ɨɤɫɢɞɨɦ ɰɢɪɤɨɧɢɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ 
ɜɵɛɪɨɫɨɜ 

Ʉɨɞ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ ɩɨ 
1316 (I – ɞɥɹ 

ɚɬɦ. ɜɨɡɞɭɯɚ) 

Ƚɨɞɨɜɚɹ ɦɚɫɫɚ 
ɜɵɛɪɨɫɨɜ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɬ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ 

ɜɵɛɪɨɫɨɜ, ɝ/ɫ 

ɋɪɟɞɧɢɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ⱥɡɨɬɚ ɞɢɨɤɫɢɞ 1 18,3-49,2 0,08 1,7 0,9 

Ⱥɡɨɬɚ ɨɤɫɢɞ 2 8,2-112,7 0,06 3,6 1,3 

Ȼɟɧɡɚɩɢɪɟɧ 7 8 10-6– 1,3 10-5 1 10-7 7 10-7 4 10-7 

Ȼɟɧɡɨɥ 67 0,54 0,005 0,02 0,013 

Ⱦɢɦɟɬɢɥɛɟɧɡɨɥ 
(ɤɫɢɥɨɥ) (ɫɦɟɫɶ 
ɦɟɬɚ-, ɨɪɬɨ- ɢ 

ɩɚɪɚɢɡɨɦɟɪɨɜ) 

68 0,15 0,001 0,005 0,003 

Ɇɚɝɧɢɣ ɨɤɫɢɞ 30 0,9-6,8 0,03 0,25 0,14 

Ɇɟɬɚɧ 33 4,1 0,04 0,14 0,09 

Ɇɟɬɢɥɛɟɧɡɨɥ 
(ɬɨɥɭɨɥ) 70 3 0,002 0,01 0,006 

ɋɟɪɨɜɨɞɨɪɨɞ 40 0,27-89 0,001 3,1 1,55 

ɋɟɪɵ ɞɢɨɤɫɢɞ 43 11,7-63,6 0,1 2,4 1,25 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ C1-C5 
(ɢɫɤɥɸɱɚɹ ɦɟɬɚɧ) 

56 31,8-127,7 0,003 4,3 2,2 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ C6-

C10 
57 14,3 0,5 0,5 0,5 

ɍɝɥɟɪɨɞɚ ɨɤɫɢɞ 46 46,5-386,6 0,2 12,9 6,6 

ɏɥɨɪɨɩɪɟɧ 54 0,5 0,02 0,02 0,02 
 
Ɍɚɛɥɢɰɚ 3.136 – Ɉɬɯɨɞɵ ɭɫɬɚɧɨɜɤɢ ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ ɢɡɨɦɟɪɢɡɚɰɢɢ ɧɚ ɨɤɫɢɞɧɵɯ 
ɤɚɬɚɥɢɡɚɬɨɪɚɯ ɫ ɫɭɥɶɮɚɬɢɪɨɜɚɧɧɵɦ ɨɤɫɢɞɨɦ ɰɢɪɤɨɧɢɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɬɯɨɞɚ 

ɂɫɬɨɱɧɢɤ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɨɜ 

Ʉɨɞ ɨɬɯɨɞɚ 
ɩɨ ɎɄɄɈ 

Ʉɥɚɫɫ 
ɨɩɚɫɧɨɫɬɢ 

ɨɬɯɨɞɚ 
ɞɥɹ Ɉɋ 

Ɇɚɫɫɚ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɚ ɜ 
ɪɟɮɟɪɟɧɬɧɨɦ 

ɝɨɞɭ, ɬ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɫɩɨɫɨɛɚ 

ɭɬɢɥɢɡɚɰɢɢ 
(ɜɬɨɪɢɱɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ) 
ɢɥɢ ɨɛɟɡɜɪɟɠɢ-

ɜɚɧɢɹ ɨɬɯɨɞɚ 

Ɉɬɯɨɞɵ 
ɤɚɬɚɥɢɡɚɬɨɪɨɜ ɢ 
ɤɨɧɬɚɤɬɧɵɯ ɦɚɫɫ 
– ɨɬɪɚɛɨɬɚɧɧɵɣ 

ɤɚɬɚɥɢɡɚɬɨɪ 
ɝɢɞɪɨɨɱɢɫɬɤɢ  

ɂɫɩɨɥɶɡɨɜɚɧɢɟ 
ɤɚɬɚɥɢɬɢɱɟɫɤɢɯ 

ɫɢɫɬɟɦ ɢ 
ɤɨɧɬɚɤɬɧɵɯ 

ɦɚɫɫ 

5950000001013 3 1 
ɉɟɪɟɞɚɱɚ ɧɚ 

ɭɬɢɥɢɡɚɰɢɸ ɞɪɭɝɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ 

ɒɥɚɦ ɨɱɢɫɬɤɢ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢ 

ɟɦɤɨɫɬɟɣ ɨɬ 
ɧɟɮɬɢ ɢ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 

ȿɦɤɨɫɬɢ, 
ɚɩɩɚɪɚɬɵ, 

ɪɟɡɟɪɜɭɚɪɵ 
91120002393 3 29,3 ɇɟɬ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 3.136 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɬɯɨɞɚ 

ɂɫɬɨɱɧɢɤ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɨɜ 

Ʉɨɞ ɨɬɯɨɞɚ 
ɩɨ ɎɄɄɈ 

Ʉɥɚɫɫ 
ɨɩɚɫɧɨɫɬɢ 

ɨɬɯɨɞɚ 
ɞɥɹ Ɉɋ 

Ɇɚɫɫɚ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɚ ɜ 
ɪɟɮɟɪɟɧɬɧɨɦ 

ɝɨɞɭ, ɬ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɫɩɨɫɨɛɚ 

ɭɬɢɥɢɡɚɰɢɢ 
(ɜɬɨɪɢɱɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ) 
ɢɥɢ ɨɛɟɡɜɪɟɠɢ-

ɜɚɧɢɹ ɨɬɯɨɞɚ 

ɉɟɫɨɤ, 
ɡɚɝɪɹɡɧɟɧɧɵɣ 
ɧɟɮɬɶɸ ɢɥɢ 

ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ 
(ɫɨɞɟɪɠɚɧɢɟ 
ɧɟɮɬɢ ɢɥɢ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 
15% ɢ ɛɨɥɟɟ) 

Ɍɟɪɪɢɬɨɪɢɹ 
ɭɫɬɚɧɨɜɨɤ 

91920101393 3 0,41-0,86 ɇɟɬ 

Ɇɚɫɥɚ 
ɢɧɞɭɫɬɪɢɚɥɶɧɵɟ 
ɨɬɪɚɛɨɬɚɧɧɵɵɟ 

Ɍɟɤɭɳɚɹ 
ɞɟɹɬɟɥɶɧɨɫɬɶ 

(ɪɟɦɨɧɬ) 
40613001313 3 0,9 

ȼɬɨɪɢɱɧɨɟ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

 
Ɍɚɛɥɢɰɚ 3.137 – ɉɨɬɪɟɛɥɟɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɭɫɬɚɧɨɜɤɢ ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ 
ɢɡɨɦɟɪɢɡɚɰɢɢ ɧɚ ɨɤɫɢɞɧɵɯ ɤɚɬɚɥɢɡɚɬɨɪɚɯ ɫ ɫɭɥɶɮɚɬɢɪɨɜɚɧɧɵɦ ɨɤɫɢɞɨɦ ɰɢɪɤɨɧɢɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

ɉɨɬɪɟɛɥɟɧɢɟ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɤȼɬ*ɱ/ɬ 16,9 125,6 

ɉɨɬɪɟɛɥɟɧɢɟ ɩɚɪɚ Ƚɤɚɥ/ɬ 0,0001 0,2 

ɋɜɟɠɚɹ ɜɨɞɚ ɤɭɛ.ɦ/ɬ 0,02 13,1 

Ɉɯɥɚɠɞɚɸɳɚɹ ɜɨɞɚ ɤɭɛ.ɦ/ɬ 0,1 0,1 

Ɍɟɩɥɨɮɢɤɚɰɢɨɧɧɚɹ ɜɨɞɚ ɬ.ɭ.ɬ./ɬ 6,6 10-5 9,9 10-5 

Ɉɛɨɪɨɬɧɚɹ ɜɨɞɚ ɬ.ɭ.ɬ./ɬ 4,1 10-5 0,0001 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ (ɜɫɟɝɨ) ɬ.ɭ.ɬ./ɬ 0,0002 0,1 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ (ɝɚɡɨɜɨɝɨ) ɬ.ɭ.ɬ./ɬ 0,0002 0,1 

 
Ɍɚɛɥɢɰɚ 3.138– Ɏɢɡɢɱɟɫɤɢɟ ɜɨɡɞɟɣɫɬɜɢɹ, ɩɪɨɢɡɜɨɞɢɦɵɟ ɭɫɬɚɧɨɜɤɨɣ 
ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ ɢɡɨɦɟɪɢɡɚɰɢɢ ɧɚ ɨɤɫɢɞɧɵɯ ɤɚɬɚɥɢɡɚɬɨɪɚɯ ɫ ɫɭɥɶɮɚɬɢɪɨɜɚɧɧɵɦ 
ɨɤɫɢɞɨɦ ɰɢɪɤɨɧɢɹ 

Ɏɚɤɬɨɪ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ɂɫɬɨɱɧɢɤ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɜɨɡɞɟɣɫɬɜɢɹ 

ɍɪɨɜɟɧɶ 
ɜɨɡɞɟɣɫɬɜɢɹ 

Ɇɟɬɨɞ ɫɧɢɠɟɧɢɹ 
ɭɪɨɜɧɹ ɜɨɡɞɟɣɫɬɜɢɹ 

ɞɨ ɧɨɪɦɚɬɢɜɧɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ 

ȼɢɛɪɚɰɢɹ 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɞȻȺ 95 ɇɟɬ 

ȼɢɛɪɚɰɢɹ ɇɚɫɨɫɧɚɹ ɞȻ 102 ɋɨɨɬɜɟɬɫɬɜɭɟɬ ɧɨɪɦɟ 

ȼɢɛɪɚɰɢɹ Ʉɨɦɩɪɟɫɫɨɪɧɚɹ ɞȻ 111 ɋɨɨɬɜɟɬɫɬɜɭɟɬ ɧɨɪɦɟ 

Ɍɟɩɥɨɜɨɟ 
ɜɨɡɞɟɣɫɬɜɢɟ 

Ɏɚɤɬɨɪɵ ɫɪɟɞɵ, 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
°C 26,8 ɇɟɬ 

ɒɭɦ 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɞȻȺ 98 

ɇɟɭɫɬɪɚɧɢɦɵɣ 
ɮɚɤɬɨɪ 

ɒɭɦ ɇɚɫɨɫɧɚɹ ɞȻȺ 92 ɇɟɬ 
ɒɭɦ Ʉɨɦɩɪɟɫɫɨɪɧɚɹ ɞȻȺ 88 ɇɟɬ 

ɒɭɦ 
Ɋɟɡɟɪɜɭɚɪɧɵɣ ɩɚɪɤ 

(ɩɚɪɤ ɯɪɚɧɟɧɢɹ) ɞȻȺ 70 ɋɨɨɬɜɟɬɫɬɜɭɟɬ ɧɨɪɦɟ 
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Ɍɚɛɥɢɰɚ 3.139 – Ɇɚɬɟɪɢɚɥɶɧɵɟ ɪɟɫɭɪɫɵ ɭɫɬɚɧɨɜɤɢ ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ ɢɡɨɦɟɪɢɡɚɰɢɢ 
ɧɚ ɨɤɫɢɞɧɵɯ ɤɚɬɚɥɢɡɚɬɨɪɚɯ ɫ ɫɭɥɶɮɚɬɢɪɨɜɚɧɧɵɦ ɨɤɫɢɞɨɦ ɰɢɪɤɨɧɢɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

Ɍɢɩ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ⱦɟɷɦɭɥɶɝɚɬɨɪ  Ɋɟɚɝɟɧɬɵ ɬ 0,8 1 

ɐɟɨɥɢɬ Nɚɏ Ɇɚɬɟɪɢɚɥɵ ɬ 0,13 0,43 

Ʉɚɬɚɥɢɡɚɬɨɪ  Ɇɚɬɟɪɢɚɥɵ ɬ 0,07 0,23 

 

3.11.2 ɇɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɚɹ ɢɡɨɦɟɪɢɡɚɰɢɹ ɧɚ ɯɥɨɪɢɪɨɜɚɧɧɵɯ 
(ɮɬɨɪɢɪɨɜɚɧɧɵɯ) ɚɥɸɦɨɩɥɚɬɢɧɨɜɵɯ ɤɚɬɚɥɢɡɚɬɨɪɚɯ 

 

Ⱦɚɧɧɵɟ ɩɨ ɩɨɬɪɟɛɥɟɧɢɸ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ, ɜɵɛɪɨɫɚɦ ɡɚɝɪɹɡɧɹɸɳɢɯ 
ɜɟɳɟɫɬɜ, ɮɢɡɢɱɟɫɤɨɦɭ ɜɨɡɞɟɣɫɬɜɢɸ, ɫɛɪɨɫɚɦ, ɨɬɯɨɞɚɦ ɢ ɦɚɬɟɪɢɚɥɶɧɵɦ ɪɟɫɭɪɫɚɦ ɞɥɹ 
ɭɫɬɚɧɨɜɨɤ ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ ɢɡɨɦɟɪɢɡɚɰɢɢ ɧɚ ɯɥɨɪɢɪɨɜɚɧɧɵɯ (ɮɬɨɪɢɪɨɜɚɧɧɵɯ) 
ɚɥɸɦɨɩɥɚɬɢɧɨɜɵɯ ɤɚɬɚɥɢɡɚɬɨɪɚɯ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 3.140 – 3.145. 
 
Ɍɚɛɥɢɰɚ 3.140 – ȼɵɛɪɨɫɵ ɭɫɬɚɧɨɜɤɢ ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ ɢɡɨɦɟɪɢɡɚɰɢɢ ɧɚ 
ɯɥɨɪɢɪɨɜɚɧɧɵɯ (ɮɬɨɪɢɪɨɜɚɧɧɵɯ) ɚɥɸɦɨɩɥɚɬɢɧɨɜɵɯ ɤɚɬɚɥɢɡɚɬɨɪɚɯ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ 
ɜɵɛɪɨɫɨɜ 

Ʉɨɞ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ ɩɨ 
1316 (I – ɞɥɹ 

ɚɬɦ. ɜɨɡɞɭɯɚ) 

Ƚɨɞɨɜɚɹ ɦɚɫɫɚ 
ɜɵɛɪɨɫɨɜ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɬ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ 

ɜɵɛɪɨɫɨɜ, ɝ/ɫ 

ɋɪɟɞɧɢɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ⱥɡɨɬɚ ɞɢɨɤɫɢɞ 1 2,1-171,3 0,06 38,9 19,5 

Ⱥɡɨɬɚ ɨɤɫɢɞ 2 0,4-27,8 0,01 0,9 0,46 

1,3-ɛɭɬɚɞɢɟɧ 
(ɞɢɜɢɧɢɥ) 62 0,37 0,01 0,01 0,01 

Ⱥɦɢɥɟɧɵ (ɫɦɟɫɶ 
ɢɡɨɦɟɪɨɜ) 60 0,67 0,026 0,026 0,026 

Ȼɟɧɡɚɩɢɪɟɧ 7 
1,8 10-7– 

1,2 10-5 
6 10-9 5 10-6 2,5 10-6 

Ȼɟɧɡɨɥ 67 
4 10-7– 

1,2 
5 10-6 0,8 0,4 

Ȼɭɬɢɥɟɧ 61 2,3 38,9 38,9 38,9 

Ⱦɢɚɥɸɦɢɧɢɣ 
ɬɪɢɨɤɫɢɞ (ɜ 

ɩɟɪɟɫɱɟɬɟ ɧɚ 
ɚɥɸɦɢɧɢɣ) 

18 0,005 0,03 0,03 0,03 

Ⱦɢɠɟɥɟɡɨ 
ɬɪɢɨɤɫɢɞ 

(ɠɟɥɟɡɚ ɨɤɫɢɞ) 
ɞɨɩ. 192 0,004 1,3 10-4 1,3 10-4 1,3 10-4 

Ⱦɢɦɟɬɢɥɛɟɧɡɨɥ 
(ɤɫɢɥɨɥ) (ɫɦɟɫɶ 
ɦɟɬɚ-, ɨɪɬɨ- ɢ 

ɩɚɪɚɢɡɨɦɟɪɨɜ) 

68 0,007-0,1 0,0016 0,2 0,1 

Ⱦɢɦɟɬɢɥɫɭɥɶɮɢɞ 146 0,52-0,554 0,02 0,02 0,02 

Ɂɨɥɚ Ɍɗɋ 
ɦɚɡɭɬɧɚɹ (ɜ 

ɩɟɪɟɫɱɟɬɟ ɧɚ 
ɜɚɧɚɞɢɣ) 

23 0,13 0,004 0,004 0,004 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 3.140 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ 
ɜɵɛɪɨɫɨɜ 

Ʉɨɞ 
ɡɚɝɪɹɡɧɹɸɳɟɝ
ɨ ɜɟɳɟɫɬɜɚ ɩɨ 
1316 (I – ɞɥɹ 

ɚɬɦ. ɜɨɡɞɭɯɚ) 

Ƚɨɞɨɜɚɹ ɦɚɫɫɚ 
ɜɵɛɪɨɫɨɜ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɬ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝ
ɨ ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ɇɚɤɫɢɦɚɥɶɧɵ
ɣ ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ 

ɜɵɛɪɨɫɨɜ, ɝ/ɫ 

ɋɪɟɞɧɢɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝ
ɨ ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ʉɟɪɨɫɢɧ 156 0,7-2,1 0,02 0,07 0,045 

Ʉɨɛɚɥɶɬ ɢ ɟɝɨ 
ɫɨɟɞɢɧɟɧɢɹ 

(ɤɨɛɚɥɶɬɚ ɨɤɫɢɞ, 
ɫɨɥɢ ɤɨɛɚɥɶɬɚ ɜ 

ɩɟɪɟɫɱɟɬɟ ɧɚ 
ɤɨɛɚɥɶɬ) 

27 3,4 10-5 0,001 0,001 0,001 

Ʌɟɬɭɱɢɟ 
ɨɪɝɚɧɢɱɟɫɤɢɟ 
ɫɨɟɞɢɧɟɧɢɹ 

ɞɨɩ. 162 - 1 10-5 1 10-5 1 10-5 

Ɇɟɬɚɧ 33 0,01-7,2 3,6 10-4 3,3 1,65 

Ɇɟɬɢɥɛɟɧɡɨɥ 
(ɬɨɥɭɨɥ) 70 0,013-0,49 0,01 0,4 0,2 

Ɇɢɧɟɪɚɥɶɧɨɟ 
ɦɚɫɥɨ 

157 0,0015-0,08 0,0002 0,05 0,025 

ɇɚɬɪɢɣ 
ɝɢɞɪɨɤɫɢɞ 
(ɇɚɬɪɢɹ 

ɝɢɞɪɨɨɤɢɫɶ, ɇɚɬɪ 
ɟɞɤɢɣ, ɋɨɞɚ 

ɤɚɭɫɬɢɱɟɫɤɚɹ) 

ɞɨɩ. 193 0,03-0,5 4 10-6 0,016 0,008 

ɇɢɤɟɥɶ, ɨɤɫɢɞ 
ɧɢɤɟɥɹ (ɜ 

ɩɟɪɟɫɱɟɬɟ ɧɚ 
ɧɢɤɟɥɶ) 

28 0,0007 0,016 0,016 0,016 

ɋɟɪɨɜɨɞɨɪɨɞ 40 0,01-1,2 1 10-5 0,02 0,01 

ɋɟɪɵ ɞɢɨɤɫɢɞ 43 0,13-417,1 0,0024 5,5 2,75 

ɋɩɢɪɬ 
ɢɡɨɨɤɬɢɥɨɜɵɣ 

103 0,13 2,2 2,2 2,2 

ɋɩɢɪɬ 
ɩɪɨɩɢɥɨɜɵɣ 

106 4,4 74,8 74,8 74,8 

Ɍɟɬɪɚɮɬɨɪɷɬɢɥɟ
ɧ 

91 0,12 0,004 0,004 0,004 

Ɍɟɬɪɚɯɥɨɪɷɬɢɥɟɧ 
(ɩɟɪɯɥɨɪɷɬɢɥɟɧ) 90 0,53 0,017 0,017 0,017 

Ɍɪɢɯɥɨɪɷɬɢɥɟɧ 93 0,2 3,34 3,34 3,34 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ C12-

C19 
58 0,03-0,6 5 10-4 0,02 0,01 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ C1-

C5 (ɢɫɤɥɸɱɚɹ 
ɦɟɬɚɧ) 

56 0,008-46,5 9 10-4 15 7,5 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ C6-

C10 
57 0,3-17,4 0,02 9,95 5 

ɍɝɥɟɪɨɞɚ ɨɤɫɢɞ 46 1,7-119,8 0,06 74,8 37,4 

ɏɥɨɪɢɫɬɵɣ 
ɜɨɞɨɪɨɞ 

53 0,003-0,28 9 10-6 0,32 0,16 

ɗɬɢɥɛɟɧɡɨɥ 
(ɫɬɢɪɨɥ) 74 0,015 5,2 10-4 5,2 10-4 5,2 10-4 

ɗɬɢɥɟɧɝɥɢɤɨɥɶ 
(1,2-ɷɬɚɧɞɢɨɥ) ɞɨɩ. 172 0,7 0,02 0,02 0,02 
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Ɍɚɛɥɢɰɚ 3.141 – Ɉɬɯɨɞɵ ɭɫɬɚɧɨɜɤɢ ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ ɢɡɨɦɟɪɢɡɚɰɢɢ ɧɚ 
ɯɥɨɪɢɪɨɜɚɧɧɵɯ (ɮɬɨɪɢɪɨɜɚɧɧɵɯ) ɚɥɸɦɨɩɥɚɬɢɧɨɜɵɯ ɤɚɬɚɥɢɡɚɬɨɪɚɯ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɬɯɨɞɚ 

ɂɫɬɨɱɧɢɤ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɨɜ 

Ʉɨɞ ɨɬɯɨɞɚ 
ɩɨ ɎɄɄɈ 

Ʉɥɚɫɫ 
ɨɩɚɫɧɨɫɬɢ 

ɨɬɯɨɞɚ 
ɞɥɹ Ɉɋ 

Ɇɚɫɫɚ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɚ ɜ 
ɪɟɮɟɪɟɧɬɧɨɦ 

ɝɨɞɭ, ɬ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɫɩɨɫɨɛɚ 

ɭɬɢɥɢɡɚɰɢɢ 
(ɜɬɨɪɢɱɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ) 
ɢɥɢ 

ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ 
ɨɬɯɨɞɚ 

ɋɨɪɛɟɧɬ Ni-
ɫɨɞɟɪɠɚɳɢɣ ɨɬ 

ɩɪɨɰɟɫɫɨɜ 
ɩɨɥɭɱɟɧɢɹ 

ɦɨɬɨɪɧɵɯ ɬɨɩɥɢɜ 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ 
ɩɪɨɰɟɫɫ 

ɩɨɥɭɱɟɧɢɹ 
ɦɨɬɨɪɧɵɯ ɬɨɩɥɢɜ. 

ɉɪɨɢɡɜɨɞɫɬɜɨ 
ɜɵɫɨɤɨɨɤɬɚɧɨɜɨɝɨ 

ɤɨɦɩɨɧɟɧɬɚ 
ɛɟɧɡɢɧɨɜ. Ɂɚɦɟɧɚ 

ɨɬɪɚɛɨɬɚɧɧɵɯ 
ɫɨɪɛɟɧɬɨɜ ɜ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɭɫɬɚɧɨɜɤɚɯ 

442000 
00000(2) 

2 3,8 ɇɟɬ 

Ɉɬɯɨɞɵ 
ɪɚɫɬɜɨɪɨɜ 
ɝɢɞɪɨɤɫɢɞɚ 

ɧɚɬɪɢɹ ɫ ɪɇ = 9,0 
– 10,0 ɩɪɢ 

ɬɟɯɧɢɱɟɫɤɢɯ 
ɢɫɩɵɬɚɧɢɹɯ ɢ 
ɢɡɦɟɪɟɧɢɹɯ 

Ɉɬɪɚɛɨɬɚɧɧɚɹ 
ɳɟɥɨɱɶ ɟɦɤɨɫɬɢ 

ɋ-8 
94110103104 4 0,02 ɉɟɪɟɪɚɛɨɬɤɚ 

Ɉɬɯɨɞɵ 
ɦɢɧɟɪɚɥɶɧɵɯ 

ɦɚɫɟɥ 
ɢɧɞɭɫɬɪɢɚɥɶɧɵɯ 

Ɂɚɦɟɧɚ 
ɨɬɪɚɛɨɬɚɧɧɨɝɨ 

ɦɚɫɥɚ 
40613001313 3 0,03-5,1 

ȼɬɨɪɢɱɧɨɟ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

Ɉɬɯɨɞɵ 
ɦɢɧɟɪɚɥɶɧɵɯ 

ɦɚɫɟɥ 
ɤɨɦɩɪɟɫɫɨɪɧɵɯ 

ɇɚɫɨɫɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ 

40616601313 3 1,5 ɉɟɪɟɪɚɛɨɬɤɚ 

Ʉɚɬɚɥɢɡɚɬɨɪ 
ɧɢɤɟɥɶ-ɯɪɨɦɨɜɵɣ 

ɨɬɪɚɛɨɬɚɧɧɵɣ  

ɂɡɢɦɟɪɢɡɚɰɢɹ 
ɥɟɝɤɢɯ 

ɛɟɧɡɢɧɨɜɵɯ 
ɮɪɚɤɰɢɣ 

44100207492 2 7 

ɉɟɪɟɞɚɱɚ ɧɚ 
ɭɬɢɥɢɡɚɰɢɸ 

ɞɪɭɝɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ 

Ʉɚɬɚɥɢɡɚɬɨɪ ɧɚ 
ɨɫɧɨɜɟ ɨɤɫɢɞɚ 

ɚɥɸɦɢɧɢɹ, 
ɫɨɞɟɪɠɚɳɢɣ 

ɩɥɚɬɢɧɭ, 
ɨɬɪɚɛɨɬɚɧɧɵɣ 

ɂɡɢɦɟɪɢɡɚɰɢɹ 
ɥɟɝɤɢɯ 

ɛɟɧɡɢɧɨɜɵɯ 
ɮɪɚɤɰɢɣ 

44100103493 3 34,3 

ɉɟɪɟɞɚɱɚ ɧɚ 
ɭɬɢɥɢɡɚɰɢɸ 

ɞɪɭɝɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ 

Ʉɚɬɚɥɢɡɚɬɨɪ ɧɚ 
ɨɫɧɨɜɟ ɨɤɫɢɞɚ 

ɚɥɸɦɢɧɢɹ 
ɦɨɥɢɛɞɟɧɨɜɵɣ 
ɨɬɪɚɛɨɬɚɧɧɵɣ 

ɂɡɢɦɟɪɢɡɚɰɢɹ 
ɥɟɝɤɢɯ 

ɛɟɧɡɢɧɨɜɵɯ 
ɮɪɚɤɰɢɣ 

44100301493 3 0,2-5,9 

ɉɟɪɟɞɚɱɚ ɧɚ 
ɭɬɢɥɢɡɚɰɢɸ 

ɞɪɭɝɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ 

Ʉɚɬɚɥɢɡɚɬɨɪ ɧɚ 
ɨɫɧɨɜɟ ɨɤɫɢɞɚ 

ɚɥɸɦɢɧɢɹ 
ɦɨɥɢɛɞɟɧɨɜɵɣ, 

ɫɨɞɟɪɠɚɳɢɣ 
ɨɤɫɢɞ ɧɢɤɟɥɹ, 
ɨɬɪɚɛɨɬɚɧɧɵɣ  

ɂɡɢɦɟɪɢɡɚɰɢɹ 
ɥɟɝɤɢɯ 

ɛɟɧɡɢɧɨɜɵɯ 
ɮɪɚɤɰɢɣ 

44100303493 3 0,5 

ɉɟɪɟɞɚɱɚ ɧɚ 
ɭɬɢɥɢɡɚɰɢɸ 

ɞɪɭɝɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 3.141 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɬɯɨɞɚ 

ɂɫɬɨɱɧɢɤ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɨɜ 

Ʉɨɞ ɨɬɯɨɞɚ 
ɩɨ ɎɄɄɈ 

Ʉɥɚɫɫ 
ɨɩɚɫɧɨɫɬɢ 

ɨɬɯɨɞɚ 
ɞɥɹ Ɉɋ 

Ɇɚɫɫɚ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɚ ɜ 
ɪɟɮɟɪɟɧɬɧɨɦ 

ɝɨɞɭ, ɬ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɫɩɨɫɨɛɚ 

ɭɬɢɥɢɡɚɰɢɢ 
(ɜɬɨɪɢɱɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ) 
ɢɥɢ 

ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ 
ɨɬɯɨɞɚ 

ɐɟɨɥɢɬ 
ɨɬɪɚɛɨɬɚɧɧɵɣ, 
ɡɚɝɪɹɡɧɟɧɧɵɣ 

ɧɟɮɬɶɸ ɢ 
ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ 

(ɫɨɞɟɪɠɚɧɢɟ 
ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 

ɦɟɧɟɟ 15 %) 

Ɉɫɭɲɤɚ ɫɵɪɶɹ ɨɬ 
ɜɥɚɝɢ 

44250102294 4 3,3-10 

ɉɟɪɟɞɚɱɚ ɧɚ 
ɭɬɢɥɢɡɚɰɢɸ 

ɞɪɭɝɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ 

Ɉɬɪɚɛɨɬɚɧɧɵɣ 
ɤɚɬɚɥɢɡɚɬɨɪ  

ɉɨɥɭɱɟɧɢɟ 
ɜɵɫɨɤɨɨɤɬɚɧɨɜɵɯ 

ɛɟɧɡɢɧɨɜ 
44100202493 3 45,1 

ɉɟɪɟɞɚɱɚ ɧɚ 
ɭɬɢɥɢɡɚɰɢɸ 

ɞɪɭɝɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ 

Ɉɬɪɚɛɨɬɚɧɧɵɣ 
ɤɚɬɚɥɢɡɚɬɨɪ 
ɝɢɞɪɨɨɱɢɫɬɤɢ 

Ƚɢɞɪɨɨɱɢɫɬɤɚ 44100603493 3 10 

ɉɟɪɟɞɚɱɚ ɧɚ 
ɭɬɢɥɢɡɚɰɢɸ 

ɞɪɭɝɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ 

Ɉɬɪɚɛɨɬɚɧɧɵɣ 
ɤɚɬɚɥɢɡɚɬɨɪ 

ɡɚɳɢɬɧɨɝɨ ɫɥɨɹ 
Ƚɢɞɪɨɨɱɢɫɬɤɚ 44100206493 3 0,5 

ɉɟɪɟɞɚɱɚ ɧɚ 
ɭɬɢɥɢɡɚɰɢɸ 

ɞɪɭɝɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ 

Ɇɚɫɥɚ 
ɚɜɬɨɦɨɛɢɥɶɧɵɟ 
ɨɬɪɚɛɨɬɚɧɧɵɟ 

Ɂɚɦɟɧɚ ɦɚɫɥɚ ɜ 
ɇɄɈ 

5410020202033 3 0,7 ɉɟɪɟɪɚɛɨɬɤɚ 

Ɉɬɯɨɞɵ 
ɤɚɬɚɥɢɡɚɬɨɪɨɜ ɢ 
ɤɨɧɬɚɤɬɧɵɯ ɦɚɫɫ, 
ɧɟ ɜɨɲɟɞɲɢɯ ɜ 
ɞɪɭɝɢɟ ɩɭɧɤɬɵ 
(ɨɬɪɚɛɨɬɚɧɧɵɟ 
ɤɚɬɚɥɢɡɚɬɨɪɵ 
ɝɢɞɪɨɨɱɢɫɬɤɢ) 

Ɂɚɦɟɧɚ 
ɤɚɬɚɥɢɡɚɬɨɪɨɜ 
ɝɢɞɪɨɨɱɢɫɬɤɢ 

5950000000000 3 6,8-48,3 

ɉɟɪɟɞɚɱɚ ɧɚ 
ɭɬɢɥɢɡɚɰɢɸ 

ɞɪɭɝɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ 

ɋɨɪɛɟɧɬɵ, ɧɟ 
ɜɨɲɟɞɲɢɟ ɜ 

ɞɪɭɝɢɟ ɩɭɧɤɬɵ 
(ɨɬɪɚɛɨɬɚɧɧɵɟ 
ɚɞɫɨɪɛɟɧɬɵ) 

Ɂɚɦɟɧɚ 
ɚɞɫɨɪɛɟɧɬɨɜ 

5960000000000 4 13,6-31,2 ɇɟɬ 

Ɉɬɯɨɞɵ ɫɦɟɫɢ 
ɡɚɬɜɟɪɞɟɜɲɢɯ 
ɪɚɡɧɨɪɨɞɧɵɯ 

ɩɥɚɫɬɦɚɫɫ 

Ɋɚɫɬɚɪɢɜɚɧɢɟ 
ɦɚɫɟɥ 

5710990001004 4 0,07 ɇɟɬ 

ɓɟɥɨɱɶ 
ɨɬɪɚɛɨɬɚɧɧɚɹ 
ɩɪɢ ɨɱɢɫɬɤɟ 

ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ 
ɫɵɪɶɹ ɨɬ 

ɦɟɪɤɚɩɬɚɧɨɜ ɢ 
ɫɟɪɨɜɨɞɨɪɨɞɚ 

ɓɟɥɨɱɧɚɹ 
ɨɱɢɫɬɤɚ 

ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ 
ɮɪɚɤɰɢɣ ɨɬ 

ɦɟɪɤɚɩɬɚɧɨɜ ɢ 
ɫɟɪɨɜɨɞɨɪɨɞɚ 

30820401103 3 50 ɇɟɬ 
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Ɍɚɛɥɢɰɚ 3.142 – ɉɨɬɪɟɛɥɟɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɭɫɬɚɧɨɜɤɢ ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ 
ɢɡɨɦɟɪɢɡɚɰɢɢ ɧɚ ɯɥɨɪɢɪɨɜɚɧɧɵɯ (ɮɬɨɪɢɪɨɜɚɧɧɵɯ) ɚɥɸɦɨɩɥɚɬɢɧɨɜɵɯ ɤɚɬɚɥɢɡɚɬɨɪɚɯ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

ɉɨɬɪɟɛɥɟɧɢɟ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɤȼɬ*ɱ/ɬ 16,9 147,5 

ɉɨɬɪɟɛɥɟɧɢɟ ɩɚɪɚ Ƚɤɚɥ/ɬ 1,5 10-8 1,6 

ɋɜɟɠɚɹ ɜɨɞɚ ɤɭɛ.ɦ/ɬ 0,04 13,1 

Ɉɯɥɚɠɞɚɸɳɚɹ ɜɨɞɚ ɤɭɛ.ɦ/ɬ 7,2 13,2 

Ɍɟɩɥɨɮɢɤɚɰɢɨɧɧɚɹ ɜɨɞɚ ɬ.ɭ.ɬ./ɬ 0,0006 3,3 

Ɉɛɨɪɨɬɧɚɹ ɜɨɞɚ ɬ.ɭ.ɬ./ɬ 0,00008 0,0015 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ (ɜɫɟɝɨ) ɬ.ɭ.ɬ./ɬ 2 10-7 0,08 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ (ɝɚɡɨɜɨɝɨ) ɬ.ɭ.ɬ./ɬ 0,0046 0,08 

 
Ɍɚɛɥɢɰɚ 3.143 – Ɏɢɡɢɱɟɫɤɢɟ ɜɨɡɞɟɣɫɬɜɢɹ, ɩɪɨɢɡɜɨɞɢɦɵɟ ɭɫɬɚɧɨɜɤɨɣ 
ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ ɢɡɨɦɟɪɢɡɚɰɢɢ ɧɚ ɯɥɨɪɢɪɨɜɚɧɧɵɯ (ɮɬɨɪɢɪɨɜɚɧɧɵɯ) 
ɚɥɸɦɨɩɥɚɬɢɧɨɜɵɯ ɤɚɬɚɥɢɡɚɬɨɪɚɯ 

Ɏɚɤɬɨɪ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ɂɫɬɨɱɧɢɤ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɜɨɡɞɟɣɫɬɜɢɹ 

ɍɪɨɜɟɧɶ 
ɜɨɡɞɟɣɫɬɜɢɹ 

Ɇɟɬɨɞ ɫɧɢɠɟɧɢɹ 
ɭɪɨɜɧɹ ɜɨɡɞɟɣɫɬɜɢɹ 

ɞɨ ɧɨɪɦɚɬɢɜɧɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ 

ȼɢɛɪɚɰɢɹ 
ɇɚɫɨɫɧɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɞȻ 94,6 ɇɟɬ 

ȼɢɛɪɚɰɢɹ 
Ʉɨɦɩɪɟɫɫɨɪɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ 

ɞȻ 91 ɇɟɬ 

ȼɢɛɪɚɰɢɹ Ⱥɩɩɚɪɚɬɧɵɣ ɞɜɨɪ ɞȻ 89 ɇɟɬ 

ȼɢɛɪɚɰɢɹ 

ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ 
ɩɪɨɰɟɫɫɵ Ɇɟɫɬɨ 

ɢɡɦɟɪɟɧɢɹ: 
ɗɬɚɠɟɪɤɚ 

ɞȻ 
X – 74 Y – 76 Z 

– 79 
ɇɟɬ 

ȼɢɛɪɚɰɢɹ 
ȼɨɡɞɭɲɧɚɹ 

ɤɨɦɩɪɟɫɫɨɪɧɚɹ 
ɞȻ (ɩɨ ɨɫɢ 

X,Y,Z) 
83,84,84 ɇɟɬ 

ȼɢɛɪɚɰɢɹ 
Ƚɚɡɨɜɚɹ 

ɤɨɦɩɪɟɫɫɨɪɧɚɹ 
ɞȻ (ɩɨ ɨɫɢ 

X,Y,Z) 
82,84,85 ɇɟɬ 

ȼɢɛɪɚɰɢɹ ɇɚɫɨɫɧɚɹ 
ɞȻ (ɩɨ ɨɫɢ 

X,Y,Z) 
84,84-85,86-87 ɇɟɬ 

ȼɢɛɪɚɰɢɹ ȼɟɧɬɤɚɦɟɪɚ 
ɞȻ (ɩɨ ɨɫɢ 

X,Y,Z) 
83,84,84 ɇɟɬ 

ȼɢɛɪɚɰɢɹ 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɞȻ 92 ɇɟɬ 

ɒɭɦ 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɞȻɚ 69-84,9 ɇɟɬ 

ɒɭɦ ɇɚɫɨɫɧɵɟ ɞȻȺ 77,1-97,1 

ɉɪɟɞɭɫɦɨɬɪɟɬɶ 
ɨɛɟɫɩɟɱɟɧɢɟ 

ɩɪɟɞɟɥɶɧɵɯ ɭɪɨɜɧɟɣ 
ɡɜɭɤɨɜɨɝɨ ɞɚɜɥɟɧɢɹ 

ɒɭɦ Ʉɨɦɩɪɟɫɫɨɪɵ ɞȻȺ 68-98,1 

ɉɪɟɞɭɫɦɨɬɪɟɬɶ 
ɨɛɟɫɩɟɱɟɧɢɟ 

ɩɪɟɞɟɥɶɧɵɯ ɭɪɨɜɧɟɣ 
ɡɜɭɤɨɜɨɝɨ ɞɚɜɥɟɧɢɹ 

ɒɭɦ Ʉɨɬɥɵ ɞȻȺ 89,8-95,6 

ɉɪɟɞɭɫɦɨɬɪɟɬɶ 
ɨɛɟɫɩɟɱɟɧɢɟ 

ɩɪɟɞɟɥɶɧɵɯ ɭɪɨɜɧɟɣ 
ɡɜɭɤɨɜɨɝɨ ɞɚɜɥɟɧɢɹ 

ɒɭɦ Ⱥɩɩɚɪɚɬɧɵɣ ɞɜɨɪ ɞȻ 74-105,9 ɇɟɬ 

ɒɭɦ Ȼɭɥɥɢɬɧɵɣ ɩɚɪɤ ɞȻȺ 72 ɇɟɬ 

ɗɥɟɤɬɪɨɦɚɝɧɢɬɧɨɟ 
ɡɚɝɪɹɡɧɟɧɢɟ 

ɋɟɤɰɢɢ ɯ, ɏȼ, 
ȼɄɏ,ȼɏ, ȺȼɈ 

ɞȻȺ 75,1 ɇɟɬ 
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Ɍɚɛɥɢɰɚ 3.144 – Ɇɚɬɟɪɢɚɥɶɧɵɟ ɪɟɫɭɪɫɵ ɭɫɬɚɧɨɜɤɢ ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ ɢɡɨɦɟɪɢɡɚɰɢɢ 
ɧɚ ɯɥɨɪɢɪɨɜɚɧɧɵɯ (ɮɬɨɪɢɪɨɜɚɧɧɵɯ) ɚɥɸɦɨɩɥɚɬɢɧɨɜɵɯ ɤɚɬɚɥɢɡɚɬɨɪɚɯ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

Ɍɢɩ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ʉɚɬɚɥɢɡɚɬɨɪ 
ɝɢɞɪɨɨɱɢɫɬɤɢ  Ɋɟɚɝɟɧɬɵ ɬ 0,3 5,85 

Ʉɚɬɚɥɢɡɚɬɨɪ 
ɡɚɳɢɬɧɵɣ  Ɇɚɬɟɪɢɚɥɵ ɬ 0,18 0,4 

Ⱥɞɫɨɪɛɟɧɬ  Ɇɚɬɟɪɢɚɥɵ ɬ 1,8 10,2 

ɒȺɊ ɤɟɪɚɦɢɱɟɫɤɢɣ 
ɮɢɪɦɵ Axens 
1/4"(ɥɢɬɪɵ) 

Ɇɚɬɟɪɢɚɥɵ ɥɢɬɪ 2660 2660 

ɒȺɊ ɤɟɪɚɦɢɱɟɫɤɢɣ 
ɮɢɪɦɵ Axens 
3/4"(ɥɢɬɪɵ) 

Ɇɚɬɟɪɢɚɥɵ ɥɢɬɪ 3990 3990 

Cɨɞɚ ɤɚɭɫɬɢɱɟɫɤɚɹ Ɋɟɚɝɟɧɬɵ ɤɝ 50000 202388,9 

ɉɟɪɯɥɨɪɷɬɢɥɟɧ Ɋɟɚɝɟɧɬɵ ɤɝ 40000 185355,7 

Ʉɚɬɚɥɢɡɚɬɨɪ 
ɢɡɨɦɟɪɢɡɚɰɢɢ 

Ɇɚɬɟɪɢɚɥɵ ɤɝ 16893,3 23000 

Ɍɟɩɥɨɧɨɫɢɬɟɥɶ Ɇɚɬɟɪɢɚɥɵ ɤɝ 74000 74000 

Ɇɨɥɟɤɭɥɹɪɧɵɟ ɫɢɬɚ  Ɇɚɬɟɪɢɚɥɵ ɤɝ 4767,4 1139,9 

ɍɝɥɟɪɨɞ 
ɱɟɬɵɪɟɯɯɥɨɪɢɫɬɵɣ 

Ɋɟɚɝɟɧɬɵ ɤɝ/ɫɭɬ 168,8 274,5 

ɂɧɟɪɬɧɵɣ ɲɚɪ Ⱦɭ 19 ɦɚɬɟɪɢɚɥ ɤɝ 6866 6866 

ɂɧɟɪɬɧɵɣ ɲɚɪ Ⱦɭ 6 ɦɚɬɟɪɢɚɥ ɤɝ 5087,7 5087,7 

Ⱥɞɫɨɪɛɟɧɬ 
ɫɟɪɨɨɱɢɫɬɤɢ 

ɦɚɬɟɪɢɚɥ ɤɝ 8051,5 8051,5 

ɂɧɟɪɬɧɵɣ ɲɚɪ Ⱦɭ 3 ɦɚɬɟɪɢɚɥ ɤɝ 3754,1 3754,1 

Ⱥɞɫɨɪɛɟɧɬ ɨɫɭɲɤɢ  ɦɚɬɟɪɢɚɥ ɤɝ 1580,7 5137,1 

Ʉɚɬɚɥɢɡɚɬɨɪ 
ɪɚɧɠɢɪɨɜɚɧɧɨɣ 

ɡɚɝɪɭɡɤɢ  
ɦɚɬɟɪɢɚɥ ɤɝ 98,8 345,8 

Ⱥɦɦɢɚɤ Ɋɟɚɝɟɧɬɵ ɬ 110475 135025 

ɂɧɝɢɛɢɬɨɪ ɤɨɪɪɨɡɢɢ Ɋɟɚɝɟɧɬɵ ɬ 233481,3 285366,1 

Ɍɟɬɪɚɯɥɨɪɷɬɢɥɟɧ  Ɋɟɚɝɟɧɬɵ 
ɝ/ɬ ɫɵɪɶɹ ɫ 
ɪɟɰɢɤɥɨɦ 

0,05 0,14 

 
Ɍɚɛɥɢɰɚ 3.145 – ɋɛɪɨɫɵ ɭɫɬɚɧɨɜɤɢ ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ ɢɡɨɦɟɪɢɡɚɰɢɢ ɧɚ 
ɯɥɨɪɢɪɨɜɚɧɧɵɯ (ɮɬɨɪɢɪɨɜɚɧɧɵɯ) ɚɥɸɦɨɩɥɚɬɢɧɨɜɵɯ ɤɚɬɚɥɢɡɚɬɨɪɚɯ 
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pH ɞɨɩ. 170 Ⱦɚ - 6,9 8 7,5 

ȼɡɜɟɲɟɧɧɵɟ 
ɜɟɳɟɫɬɜɚ 

166 Ⱦɚ - 150 150 150 

ɇɟɮɬɟɩɪɨɞɭɤɬɵ 
(ɧɟɮɬɶ) 74 Ⱦɚ 

0,862–
10,35 

0,38 590 295,2 

ɋɭɥɶɮɢɞɵ 99 Ⱦɚ/ɇɟɬ 2 10-4–0,15 0,009 8,7 4,35 

ɋɭɯɨɣ ɨɫɬɚɬɨɤ 167 - - 600 600 600 

Ɏɟɧɨɥ, 
ɝɢɞɪɨɤɫɢɛɟɧɡɨɥ 

119 Ⱦɚ 0,009 1,7 1,7 1,7 

ɏɥɨɪɢɞ-ɚɧɢɨɧ 
(ɯɥɨɪɢɞɵ) 129 Ⱦɚ 16512 40000 80000 60000 
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3.11.3 ɋɪɟɞɧɟɬɟɦɩɟɪɚɬɭɪɧɚɹ ɢɡɨɦɟɪɢɡɚɰɢɹ ɧɚ ɰɟɨɥɢɬɧɵɯ ɤɚɬɚɥɢɡɚɬɨɪɚɯ 

 

Ⱦɚɧɧɵɟ ɩɨ ɩɨɬɪɟɛɥɟɧɢɸ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ, ɜɵɛɪɨɫɚɦ ɡɚɝɪɹɡɧɹɸɳɢɯ 
ɜɟɳɟɫɬɜ, ɮɢɡɢɱɟɫɤɨɦɭ ɜɨɡɞɟɣɫɬɜɢɸ, ɫɛɪɨɫɚɦ, ɨɬɯɨɞɚɦ ɢ ɦɚɬɟɪɢɚɥɶɧɵɦ ɪɟɫɭɪɫɚɦ ɞɥɹ 
ɭɫɬɚɧɨɜɨɤ ɫɪɟɞɧɟɬɟɦɩɟɪɚɬɭɪɧɨɣ ɢɡɨɦɟɪɢɡɚɰɢɢ ɧɚ ɰɟɨɥɢɬɧɵɯ ɤɚɬɚɥɢɡɚɬɨɪɚɯ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 3.146 – 3.149. 

 
Ɍɚɛɥɢɰɚ 3.146 – ȼɵɛɪɨɫɵ ɭɫɬɚɧɨɜɤɢ ɫɪɟɞɧɟɬɟɦɩɟɪɚɬɭɪɧɨɣ ɢɡɨɦɟɪɢɡɚɰɢɢ ɧɚ 
ɰɟɨɥɢɬɧɵɯ ɤɚɬɚɥɢɡɚɬɨɪɚɯ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ 
ɜɵɛɪɨɫɨɜ 

Ʉɨɞ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ ɩɨ 
1316 (I – ɞɥɹ 

ɚɬɦ. ɜɨɡɞɭɯɚ) 

Ƚɨɞɨɜɚɹ ɦɚɫɫɚ 
ɜɵɛɪɨɫɨɜ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɬ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ 

ɜɵɛɪɨɫɨɜ, ɝ/ɫ 

ɋɪɟɞɧɢɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ⱥɡɨɬɚ ɞɢɨɤɫɢɞ 1 65,1 2,1 2,3 2,2 

Ⱥɡɨɬɚ ɨɤɫɢɞ 2 10,58 0,34 0,37 0,36 

Ȼɟɧɡɚɩɢɪɟɧ 7 9 10-6 2,7 10-7 3,1 10-7 2,9 10-7 

Ȼɟɧɡɨɥ 67 0,001 4 10-5 1 10-4 7 10-5 

Ⱦɢɦɟɬɢɥɛɟɧɡɨɥ 
(ɤɫɢɥɨɥ) (ɫɦɟɫɶ 
ɦɟɬɚ-, ɨɪɬɨ- ɢ 

ɩɚɪɚɢɡɨɦɟɪɨɜ) 

68 2 10-4 1 10-5 4 10-5 2,5 10-5 

Ɂɨɥɚ Ɍɗɋ 
ɦɚɡɭɬɧɚɹ (ɜ 

ɩɟɪɟɫɱɟɬɟ ɧɚ 
ɜɚɧɚɞɢɣ) 

23 0,57 0,018 0,025 0,034 

Ɇɟɬɚɧ 33 0,31 0,01 0,011 0,01 

Ɇɟɬɢɥɛɟɧɡɨɥ 
(ɬɨɥɭɨɥ) 70 2 10-5 1 10-5 1 10-4 5,5 10-5 

ɋɟɪɵ ɞɢɨɤɫɢɞ 43 217,3 6,9 7,3 7,1 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ 

C1-C5 
(ɢɫɤɥɸɱɚɹ 

ɦɟɬɚɧ) 

56 15,18 0,48 0,63 0,56 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ 

C6-C10 
57 0,072 0,002 0,024 0,013 

ɍɝɥɟɪɨɞ (ɋɚɠɚ) ɞɨɩ. 195 1,99 0,063 0,094 0,08 

ɍɝɥɟɪɨɞɚ ɨɤɫɢɞ 46 3,3 0,1 0,12 0,11 
 
Ɍɚɛɥɢɰɚ 3.147 – ɉɨɬɪɟɛɥɟɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɭɫɬɚɧɨɜɤɢ 
ɫɪɟɞɧɟɬɟɦɩɟɪɚɬɭɪɧɨɣ ɢɡɨɦɟɪɢɡɚɰɢɢ ɧɚ ɰɟɨɥɢɬɧɵɯ ɤɚɬɚɥɢɡɚɬɨɪɚɯ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

ɉɨɬɪɟɛɥɟɧɢɟ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɤȼɬ*ɱ/ɬ 13,04 83,5 

ɉɨɬɪɟɛɥɟɧɢɟ ɩɚɪɚ Ƚɤɚɥ/ɬ 0,06 337 

Ɍɟɩɥɨɮɢɤɚɰɢɨɧɧɚɹ ɜɨɞɚ ɬ.ɭ.ɬ./ɬ 3,96 4,1 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ (ɜɫɟɝɨ) ɬ.ɭ.ɬ./ɬ 0,0035 84,7 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ (ɠɢɞɤɨɝɨ) ɬ.ɭ.ɬ./ɬ 0,0006 20,3 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ (ɝɚɡɨɜɨɝɨ) ɬ.ɭ.ɬ./ɬ 33,5 64,4 
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Ɍɚɛɥɢɰɚ 3.148 – Ɏɢɡɢɱɟɫɤɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɭɫɬɚɧɨɜɤɢ ɫɪɟɞɧɟɬɟɦɩɟɪɚɬɭɪɧɨɣ 
ɢɡɨɦɟɪɢɡɚɰɢɢ ɧɚ ɰɟɨɥɢɬɧɵɯ ɤɚɬɚɥɢɡɚɬɨɪɚɯ 

Ɏɚɤɬɨɪ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ɂɫɬɨɱɧɢɤ ɜɨɡɞɟɣɫɬɜɢɹ 
ȿɞɢɧɢɰɵ 

ɢɡɦɟɪɟɧɢɹ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ɍɪɨɜɟɧɶ 
ɜɨɡɞɟɣɫɬɜɢɹ 

Ɇɟɬɨɞ ɫɧɢɠɟɧɢɹ 
ɭɪɨɜɧɹ ɜɨɡɞɟɣɫɬɜɢɹ 

ɞɨ ɧɨɪɦɚɬɢɜɧɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ 

ȼɢɛɪɚɰɢɹ 

ɇɚɫɨɫɧɨ-ɤɨɦɩɪɟɫɫɨɪɧɨɟ, 
ɜɟɧɬɢɥɹɰɢɨɧɧɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ, ɚɩɩɚɪɚɬɵ 
ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ, 

ɩɟɱɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, 
ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ, 
ɬɪɚɧɫɩɨɪɬɧɨɟ ɫɪɟɞɫɬɜɨ 

ɞȻ 87-90 
ɇɟ ɩɪɟɜɵɲɚɟɬ 

ɩɪɟɞɟɥɶɧɨ-ɞɨɩɭɫɬɢɦɵɣ 
ɭɪɨɜɟɧɶ 

ɒɭɦ 

ɇɚɫɨɫɧɨ-ɤɨɦɩɪɟɫɫɨɪɧɨɟ, 
ɜɟɧɬɢɥɹɰɢɨɧɧɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ, ɚɩɩɚɪɚɬɵ 
ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ, 

ɩɟɱɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, 
ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ 

ɞȻ 54-89 ɇɟɬ 

ɗɥɟɤɬɪɨɦɚɝɧɢɬ
ɧɨɟ 

ɡɚɝɪɹɡɧɟɧɢɟ 

ɗɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ 
ɞɨ 1000ɜ, ɫɜɵɲɟ 1000ɜ 

(ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɵɟ 
ɩɨɞɫɬɚɧɰɢɢ, 

ɪɚɫɩɪɟɞɢɥɢɬɟɥɶɧɵɟ 
ɭɫɬɪɨɣɫɬɜɚ) 

ɇɚɩɪɹɠɟɧɧɨɫɬɶ 
ɷɥ.ɩɨɥɹ, ɤȼ/ɦ; 0,3 

ɍɪɨɜɧɢ 
ɷɥɟɤɬɪɨɦɨɝɧɢɬɧɵɯ 

ɩɨɥɟɣ (ɱɚɫɬɨɬɨɣ 50Ƚɰ) 
ɧɟ ɩɪɟɜɵɲɚɸɬ 

ɩɪɟɞɟɥɶɧɨɞɨɩɭɫɬɢɦɵɟ 
ɡɧɚɱɟɧɢɹ 

ɗɥɟɤɬɪɨɦɚɝɧɢɬ
ɧɨɟ 

ɡɚɝɪɹɡɧɟɧɢɟ 

ɗɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ 
ɞɨ 1000ɜ, ɫɜɵɲɟ 1000ɜ 

(ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɵɟ 
ɩɨɞɫɬɚɧɰɢɢ, 

ɪɚɫɩɪɟɞɢɥɢɬɟɥɶɧɵɟ 
ɭɫɬɪɨɣɫɬɜɚ) 

ɇɚɩɪɹɠɟɧɧɨɫɬɶ 
ɦɚɝɧɢɬɧɨɝɨ 
ɩɨɥɹ, Ⱥ/ɦ; 

0,3 

ɍɪɨɜɧɢ 
ɷɥɟɤɬɪɨɦɨɝɧɢɬɧɵɯ 

ɩɨɥɟɣ (ɱɚɫɬɨɬɨɣ 50Ƚɰ) 
ɧɟ ɩɪɟɜɵɲɚɸɬ 

ɩɪɟɞɟɥɶɧɨɞɨɩɭɫɬɢɦɵɟ 
ɡɧɚɱɟɧɢɹ 

 
Ɍɚɛɥɢɰɚ 3.149 – ɋɛɪɨɫɵ ɭɫɬɚɧɨɜɤɢ ɫɪɟɞɧɟɬɟɦɩɟɪɚɬɭɪɧɨɣ ɢɡɨɦɟɪɢɡɚɰɢɢ ɧɚ ɰɟɨɥɢɬɧɵɯ 
ɤɚɬɚɥɢɡɚɬɨɪɚɯ 

ɇ
ɚɢ

ɦ
ɟɧ

ɨɜ
ɚɧ

ɢɟ
 

ɡɚ
ɝɪ

ɹɡ
ɧɹ

ɸ
ɳ

ɟɝ
ɨ 

ɜɟ
ɳ

ɟɫ
ɬɜ

ɚ 
ɫɛ

ɪɨ
ɫɨ

ɜ 

Ʉɨ
ɞ 

ɡɚ
ɝɪ

ɹɡ
ɧɹ

ɸ
ɳ

ɟɝ
ɨ 

ɜɟ
ɳ

ɟɫ
ɬɜ

ɚ 
ɩɨ

 1
31

6 
(II

 –
 ɞ

ɥɹ
 

ɜɨ
ɞɧ

ɵ
ɯ 

ɨɛ
ɴɟ

ɤɬ
ɨɜ

)/ɩ
ɨɪ

ɹɞ
ɤɨ

ɜɵ
ɣ 

ɧɨ
ɦ

ɟɪ
 

ɇ
ɚɥ

ɢɱ
ɢɟ

 ɜ
ɟɳ

ɟɫ
ɬɜ

ɚ 
ɫɛ

ɪɨ
ɫɨ

ɜ 
ɜ 

ɪɚ
ɡɪ

ɟɲ
ɟɧ

ɢɢ
 

Ƚɨ
ɞɨ

ɜɚ
ɹ 

ɦ
ɚɫ

ɫɚ
 ɫ

ɛɪ
ɨɫ

ɚ 
ɡɚ

ɝɪ
ɹɡ

ɧɹ
ɸ

ɳ
ɟɝ

ɨ 
ɜɟ

ɳ
ɟɫ

ɬɜ
ɚ,

 ɬ
 

Ɇ
ɢɧ

ɢɦ
ɚɥ

ɶɧ
ɚɹ

 ɤ
ɨɧ

ɰɟ
ɧɬ

ɪɚ
ɰɢ

ɹ 
ɡɚ

ɝɪ
ɹɡ

ɧɹ
ɸ

ɳ
ɟɝ

ɨ 
ɜɟ

ɳ
ɟɫ

ɬɜ
ɚ 

ɫɛ
ɪɨ

ɫɨ
ɜ,

 ɦ
ɝ/ɥ

 

Ɇ
ɚɤ

ɫɢ
ɦ

ɚɥ
ɶɧ

ɚɹ
 

ɤɨ
ɧɰ

ɟɧ
ɬɪ

ɚɰ
ɢɹ

 
ɡɚ

ɝɪ
ɹɡ

ɧɹ
ɸ

ɳ
ɟɝ

ɨ 
ɜɟ

ɳ
ɟɫ

ɬɜ
ɚ 

ɫɛ
ɪɨ

ɫɨ
ɜ,

 ɦ
ɝ/ɥ

 

ɋ
ɪɟ

ɞɧ
ɹɹ

 ɤ
ɨɧ

ɰɟ
ɧɬ

ɪɚ
ɰɢ

ɹ 
ɡɚ

ɝɪ
ɹɡ

ɧɹ
ɸ

ɳ
ɟɝ

ɨ 
ɜɟ

ɳ
ɟɫ

ɬɜ
ɚ 

ɫɛ
ɪɨ

ɫɨ
ɜ,

 ɦ
ɝ/ɥ

 

Ⱥɦɦɨɧɢɣ-ɢɨɧ 5 Ⱦɚ 0,16 0,4 1,6 1 

ɇɟɮɬɟɩɪɨɞɭɤɬɵ 
(ɧɟɮɬɶ) 74 Ⱦɚ 1,23 3 15 9 

Ɏɟɧɨɥ, 
ɝɢɞɪɨɤɫɢɛɟɧɡɨɥ 

119 Ⱦɚ 0,12 0,7 1,8 1,25 

pH ɞɨɩ. 170 Ⱦɚ - 7,5 8,5 8 

 



ɂɌɋ 30–2017 

371 
 

3.12 Ʉɚɬɚɥɢɬɢɱɟɫɤɢɣ ɤɪɟɤɢɧɝ 

 

ȼɵɛɪɨɫɵ ɜ ɜɨɡɞɭɯ 

ȼ ɫɨɫɬɚɜɟ ɇɉɁ ɨɞɧɢɦ ɢɡ ɢɫɬɨɱɧɢɤɨɜ ɫ ɧɚɢɛɨɥɶɲɢɦ ɩɨɬɟɧɰɢɚɥɨɦ ɚɬɦɨɫɮɟɪɧɵɯ 
ɜɵɛɪɨɫɨɜ ɹɜɥɹɟɬɫɹ ɭɫɬɚɧɨɜɤɚ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ. ȼɵɛɪɨɫɵ ɜ ɜɨɡɞɭɯ, ɜ 
ɨɫɧɨɜɧɨɦ, ɜɵɞɟɥɹɸɬɫɹ ɢɡ ɪɟɝɟɧɟɪɚɬɨɪɚ ɢ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɋɈ, ɋɈ2, NOX, ɬɜɟɪɞɵɟ 
ɱɚɫɬɢɰɵ (ɜ ɨɫɧɨɜɧɨɦ, ɤɚɬɚɥɢɡɚɬɨɪɧɚɹ ɩɵɥɶ, ɜɤɥɸɱɚɹ ɬɹɠɟɥɵɟ ɦɟɬɚɥɥɵ) ɢ SɈ2. ɋɨɫɬɚɜ 
ɜɵɛɪɨɫɨɜ ɭɫɬɚɧɨɜɨɤ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ ɢɡɦɟɧɱɢɜ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɫɵɪɶɹ (ɫɨɞɟɪɠɚɧɢɟ ɚɡɨɬɚ, ɫɟɪɵ, ɦɟɬɚɥɥɨɜ) ɢ ɪɟɝɟɧɟɪɚɬɨɪɚ, ɚ ɬɚɤɠɟ ɨɬ 
ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɤɨɬɥɚ-ɭɬɢɥɢɡɚɬɨɪɚ. 

ȼɵɛɪɨɫɵ ɫɬɨɱɧɵɯ ɜɨɞ 

Ʉɚɤ ɩɪɚɜɢɥɨ, ɩɨɬɨɤ ɫɬɨɱɧɵɯ ɜɨɞ, ɨɛɪɚɡɭɸɳɢɣɫɹ ɜ ɩɪɨɰɟɫɫɟ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ 
ɤɪɟɤɢɧɝɚ, ɫɨɫɬɚɜɥɹɟɬ 60 – 90 ɥɢɬɪɨɜ ɫɬɨɱɧɵɯ ɜɨɞ ɧɚ ɬɨɧɧɭ ɨɱɢɳɟɧɧɨɝɨ ɢɫɯɨɞɧɨɝɨ 
ɫɵɪɶɹ. Ɉɛɪɚɡɨɜɚɧɧɵɟ ɫɬɨɱɧɵɟ ɜɨɞɵ ɨɛɵɱɧɨ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɫɟɪɨɫɨɞɟɪɠɚɳɢɟ 

ɜɨɞɵ ɢɡ ɞɪɟɧɚɠɧɵɯ ɫɢɫɬɟɦ ɢ ɭɬɟɱɤɢ ɢɡ ɪɟɤɬɢɮɢɤɚɰɢɨɧɧɨɣ ɤɨɥɨɧɧɵ, ɫɨɞɟɪɠɚɳɢɟ 
ɭɝɥɟɜɨɞɨɪɨɞɵ (ɜɵɫɨɤɢɟ ɭɪɨɜɧɢ ȻɉɄ, ɏɉɄ), ɜɡɜɟɲɟɧɧɵɟ ɱɚɫɬɢɰɵ, ɫɨɟɞɢɧɟɧɢɹ ɫɟɪɵ 
(H2S), ɮɟɧɨɥɵ, ɰɢɚɧɢɞɵ, ɚɦɦɨɧɢɣ ɢ ɜɵɫɨɤɢɣ ɪɇ. 

Ɍɜɟɪɞɵɟ ɨɬɯɨɞɵ 

ɋɭɳɟɫɬɜɭɸɬ ɩɨɬɟɧɰɢɚɥɶɧɨ ɨɛɪɚɡɭɸɳɢɟɫɹ ɨɛɴɟɦɵ ɨɬɯɨɞɨɜ ɤɚɬɚɥɢɡɚɬɨɪɚ, 
ɫɨɞɟɪɠɚɳɢɟ Ni+V+ Na, ɨɛɪɚɡɭɸɳɢɟɫɹ ɩɪɢ ɩɟɪɟɨɞɢɱɟɫɤɨɣ ɡɚɦɟɧɟ ɤɚɬɚɥɢɡɚɬɨɪɚ. 

 

3.12.1 ɍɫɬɚɧɨɜɤɚ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ ɫ ɥɢɮɬ-ɪɟɚɤɬɨɪɨɦ 

 

Ⱦɚɧɧɵɟ ɩɨ ɩɨɬɪɟɛɥɟɧɢɸ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ, ɜɵɛɪɨɫɚɦ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ, 
ɮɢɡɢɱɟɫɤɨɦɭ ɜɨɡɞɟɣɫɬɜɢɸ, ɫɛɪɨɫɚɦ, ɨɬɯɨɞɚɦ ɢ ɦɚɬɟɪɢɚɥɶɧɵɦ ɪɟɫɭɪɫɚɦ ɞɥɹ ɭɫɬɚɧɨɜɨɤ 
ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ ɫ ɥɢɮɬ-ɪɟɚɤɬɨɪɨɦ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 3.150 – 3.155. 

 

Ɍɚɛɥɢɰɚ 3.150 – ȼɵɛɪɨɫɵ ɭɫɬɚɧɨɜɤɢ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ ɫ ɥɢɮɬ-ɪɟɚɤɬɨɪɨɦ  
ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ 
ɜɵɛɪɨɫɨɜ 

Ʉɨɞ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ ɩɨ 
1316 (I – ɞɥɹ 

ɚɬɦ. ɜɨɡɞɭɯɚ) 

Ƚɨɞɨɜɚɹ ɦɚɫɫɚ 
ɜɵɛɪɨɫɨɜ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɬɨɧɧ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ 

ɜɵɛɪɨɫɨɜ, ɝ/ɫ 

ɋɪɟɞɧɢɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ⱥɡɨɬɚ ɞɢɨɤɫɢɞ 1 35,4-451,4 0,5 15,6 8,1 

Ⱥɡɨɬɚ ɨɤɫɢɞ 2 16,9-218,6 0,08 7 3,5 

Ⱥɦɢɥɟɧɵ 
(ɫɦɟɫɶ 

ɢɡɨɦɟɪɨɜ) 
60 1,6-37,9 0,02 2,2 1,1 

Ȼɟɧɡɚɩɢɪɟɧ 7 1 10-5–1 10-4 2,2 10-7 4,2 10-6 2,2 10-6 

Ȼɟɧɡɨɥ 67 0,025-1,2 8 10-5 0,04 0,02 

Ⱦɢɦɟɬɢɥɛɟɧɡɨɥ 
(ɤɫɢɥɨɥ) (ɫɦɟɫɶ 
ɦɟɬɚ-, ɨɪɬɨ- ɢ 

ɩɚɪɚɢɡɨɦɟɪɨɜ) 

68 0,025-1,4 8 10-4 0,05 0,025 

Ɂɨɥɚ Ɍɗɋ 
ɦɚɡɭɬɧɚɹ (ɜ 

ɩɟɪɟɫɱɟɬɟ ɧɚ 
ɜɚɧɚɞɢɣ) 

23 0,2 3 10-4 0,006 0,0032 

Ɇɟɬɚɧ 33 0,6-3,8 0,03 0,17 0,1 

Ɇɟɬɢɥɛɟɧɡɨɥ 
(ɬɨɥɭɨɥ) 70 0,08-5,9 0,012 0,19 0,1 

Ɇɨɧɨɷɬɚɧɨɥɚɦɢɧ ɞɨɩ. 181 0,1 0,004 0,007 0,006 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 3.150 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ 
ɜɵɛɪɨɫɨɜ 

Ʉɨɞ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ ɩɨ 
1316 (I – ɞɥɹ 

ɚɬɦ. ɜɨɡɞɭɯɚ) 

Ƚɨɞɨɜɚɹ ɦɚɫɫɚ 
ɜɵɛɪɨɫɨɜ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɬɨɧɧ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ 

ɜɵɛɪɨɫɨɜ, ɝ/ɫ 

ɋɪɟɞɧɢɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

ɉɵɥɶ 
ɧɟɨɪɝɚɧɢɱɟɫɤɚɹ 
ɫ ɫɨɞɟɪɠɚɧɢɟɦ 
ɤɪɟɦɧɢɹ ɦɟɧɟɟ 
20, 20 – 70, ɚ 

ɬɚɤɠɟ ɛɨɥɟɟ 70 
ɩɪɨɰɟɧɬɨɜ 

37 2,8-95,3 0,1 3,2 1,65 

ɋɟɪɨɜɨɞɨɪɨɞ 40 0,1-4,2 1,5 10-3 0,14 0,07 

ɋɟɪɵ ɞɢɨɤɫɢɞ 43 24,32-301 0,07 19,5 9,8 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ 

C12-C19 
58 0,5-71,3 0,03 2,4 1,2 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ 

C1-C5 (ɢɫɤɥɸ-
ɱɚɹ ɦɟɬɚɧ) 

56 20,9-434,4 0,17 43,2 21,7 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ 

C6-C10 
57 2,6-76,7 0,08 5,7 2,9 

ɍɝɥɟɪɨɞɚ ɨɤɫɢɞ 46 31,5-135,5 0,18 5,5 2,8 
 
Ɍɚɛɥɢɰɚ 3.151 – Ɉɬɯɨɞɵ ɭɫɬɚɧɨɜɤɢ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ ɫ ɥɢɮɬ-ɪɟɚɤɬɨɪɨɦ  

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɬɯɨɞɚ 

ɂɫɬɨɱɧɢɤ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɨɜ 

Ʉɨɞ ɨɬɯɨɞɚ ɩɨ 
ɎɄɄɈ 

Ʉɥɚɫɫ 
ɨɩɚɫɧɨɫɬɢ 
ɨɬɯɨɞɚ ɞɥɹ 

Ɉɋ 

Ɇɚɫɫɚ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɚ ɜ 
ɪɟɮɟɪɟɧɬɧɨɦ 

ɝɨɞɭ, ɬ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɫɩɨɫɨɛɚ 

ɭɬɢɥɢɡɚɰɢɢ 
(ɜɬɨɪɢɱɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ) 
ɢɥɢ ɨɛɟɡɜɪɟɠɢ-

ɜɚɧɢɹ ɨɬɯɨɞɚ 

ɒɥɚɦ ɨɱɢɫɬɤɢ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢ 

ɟɦɤɨɫɬɟɣ ɨɬ ɧɟɮɬɢ 

Ɉɱɢɫɬɤɚ 
ɟɦɤɨɫɬɟɣ ɩɪɢ 

ɩɩɪ 
5460150104033 3 29,3-110 

ɉɟɪɟɞɚɱɚ ɧɚ 
ɭɬɢɥɢɡɚɰɢɸ 

ɞɪɭɝɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ 

ɉɟɫɨɤ, 
ɡɚɝɪɹɡɧɟɧɧɵɣ 
ɧɟɮɬɶɸ ɢɥɢ 

ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ 
(ɫɨɞɟɪɠɚɧɢɟ ɧɟɮɬɢ 
ɢɥɢ ɧɟɮɬɟɩɪɨɞɭɤ-
ɬɨɜ 15% ɢ ɛɨɥɟɟ) 

Ɍɟɪɪɢɬɨɪɢɹ 
ɭɫɬɚɧɨɜɨɤ 

91920101393 3 0,33-0,69 ɇɟɬ 

Ʉɚɬɚɥɢɡɚɬɨɪ ɧɚ 
ɨɫɧɨɜɟ ɨɤɫɢɞɚ 

ɚɥɸɦɢɧɢɹ ɫ 
ɫɨɞɟɪɠɚɧɢɟɦ 

ɠɟɥɟɡɚ ɦɟɧɟɟ 2,0 
%, ɨɬɪɚɛɨɬɚɧɧɵɣ 

Ɋɟɚɤɬɨɪ-
ɪɟɝɟɧɟɪɚɬɨɪ 

ɍɄɄ-1,2 
44101203494 4 704 ɇɟɬ 

ɐɟɨɥɢɬ 
ɨɬɪɚɛɨɬɚɧɧɵɣ ɩɪɢ 
ɨɫɭɲɤɟ ɜɨɡɞɭɯɚ ɢ 
ɝɚɡɨɜ, ɧɟ ɡɚɝɪɹɡ-

ɧɟɧɧɵɣ ɨɩɚɫɧɵɦɢ 
ɜɟɳɟɫɬɜɚɦɢ 

Ʉɨɥɨɧɧɵ 
ɨɫɭɲɤɢ 

44210101495 5 197,8 ɇɟɬ 

Ɉɬɯɨɞɵ 
ɦɢɧɟɪɚɥɶɧɵɯ ɦɚɫɟɥ 

ɤɨɦɩɪɟɫɫɨɪɧɵɯ 

Ɍɟɤɭɳɚɹ 
ɞɟɹɬɟɥɶɧɨɫɬɶ ( 

ɪɟɦɨɧɬ) 
40616601313 3 22,5 

ȼɬɨɪɢɱɧɨɟ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ 
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Ɍɚɛɥɢɰɚ 3.152 – ɉɨɬɪɟɛɥɟɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɭɫɬɚɧɨɜɤɢ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ 
ɤɪɟɤɢɧɝɚ ɫ ɥɢɮɬ-ɪɟɚɤɬɨɪɨɦ  

ɇɚɢɦɟɧɨɜɚɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

ɉɨɬɪɟɛɥɟɧɢɟ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɤȼɬ*ɱ/ɬ 27,7 137,7 

ɉɨɬɪɟɛɥɟɧɢɟ ɩɚɪɚ Ƚɤɚɥ/ɬ 0,003 0,08 

ɋɜɟɠɚɹ ɜɨɞɚ ɤɭɛ.ɦ/ɬ 0,02 0,2 

Ɉɯɥɚɠɞɚɸɳɚɹ ɜɨɞɚ ɤɭɛ.ɦ/ɬ 18,3 25,1 

Ɍɟɩɥɨɮɢɤɚɰɢɨɧɧɚɹ ɜɨɞɚ ɬ.ɭ.ɬ./ɬ 2,2 10-5 3,2 10-5 

Ɉɛɨɪɨɬɧɚɹ ɜɨɞɚ ɬ.ɭ.ɬ./ɬ 0,0003 0,06 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ (ɜɫɟɝɨ) ɬ.ɭ.ɬ./ɬ 0,0015 0,05 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ (ɠɢɞɤɨɝɨ) ɬ.ɭ.ɬ./ɬ 0,0002 0,0025 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ (ɝɚɡɨɜɨɝɨ) ɬ.ɭ.ɬ./ɬ 0,008 0,014 
 
Ɍɚɛɥɢɰɚ 3.153 – Ɏɢɡɢɱɟɫɤɢɟ ɜɨɡɞɟɣɫɬɜɢɹ, ɩɪɨɢɡɜɨɞɢɦɵɟ ɭɫɬɚɧɨɜɤɨɣ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ 
ɤɪɟɤɢɧɝɚ ɫ ɥɢɮɬ-ɪɟɚɤɬɨɪɨɦ  

Ɏɚɤɬɨɪ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ɂɫɬɨɱɧɢɤ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɜɨɡɞɟɣɫɬɜɢɹ 

ɍɪɨɜɟɧɶ 
ɜɨɡɞɟɣɫɬɜɢɹ 

Ɇɟɬɨɞ ɫɧɢɠɟɧɢɹ 
ɭɪɨɜɧɹ 

ɜɨɡɞɟɣɫɬɜɢɹ ɞɨ 
ɧɨɪɦɚɬɢɜɧɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ 

ȼɢɛɪɚɰɢɹ 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɞȻȺ 61 ɇɟɬ 

ȼɢɛɪɚɰɢɹ ɇɚɫɨɫɧɚɹ ɞȻ 87-102 ɋɨɨɬɜɟɬɫɬɜɭɟɬ ɧɨɪɦɟ 

ȼɢɛɪɚɰɢɹ Ʉɨɦɩɪɟɫɫɨɪɧɚɹ ɞȻ 74-112 ɋɨɨɬɜɟɬɫɬɜɭɟɬ ɧɨɪɦɟ 

Ɍɟɩɥɨɜɨɟ 
ɜɨɡɞɟɣɫɬɜɢɟ 

Ɏɚɤɬɨɪɵ ɫɪɟɞɵ, 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
°C 20,1 ɇɟɬ 

Ɍɟɩɥɨɜɨɟ 
ɜɨɡɞɟɣɫɬɜɢɟ 

ɉɟɱɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 

ɢɧɬɟɧɫɢɜɧɨɜɫɬɶ 
ɬɟɩɥɨɜɨɝɨ 
ɨɛɥɭɱɟɧɢɹ 

ȼɬ/ɦ2 

200 ɇɟɬ 

ɒɭɦ 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɞȻȺ 92 

ɇɟɭɫɬɪɚɧɢɦɵɣ 
ɮɚɤɬɨɪ 

ɒɭɦ ɋɟɤɰɢɢ ɩɟɱɟɣ ɞȻȺ 60,0-90,0 

ɉɪɟɞɭɫɦɨɬɪɟɬɶ 
ɨɛɟɫɩɟɱɟɧɢɟ 

ɩɪɟɞɟɥɶɧɵɯ ɭɪɨɜɧɟɣ 
ɡɜɭɤɨɜɨɝɨ ɞɚɜɥɟɧɢɹ 

ɒɭɦ Ʉɨɦɩɪɟɫɫɨɪɧɵɟ ɞȻȺ 86,0-97,5 

ɉɪɟɞɭɫɦɨɬɪɟɬɶ 
ɨɛɟɫɩɟɱɟɧɢɟ 

ɩɪɟɞɟɥɶɧɵɯ ɭɪɨɜɧɟɣ 
ɡɜɭɤɨɜɨɝɨ ɞɚɜɥɟɧɢɹ 

ɒɭɦ ɇɚɫɨɫɧɵɟ ɡɚɤɪɵɬɵɟ ɞȻȺ 71,0-93,0 

ɉɪɟɞɭɫɦɨɬɪɟɬɶ 
ɨɛɟɫɩɟɱɟɧɢɟ 

ɩɪɟɞɟɥɶɧɵɯ ɭɪɨɜɧɟɣ 
ɡɜɭɤɨɜɨɝɨ ɞɚɜɥɟɧɢɹ 

ɒɭɦ Ɋɟɚɤɬɨɪɧɵɣ ɛɥɨɤ ɞȻȺ 85 ɇɟɬ 

ɒɭɦ ɋɟɤɰɢɹ 2000 ɞȻȺ 87 ɇɟɬ 

ɒɭɦ ɋɟɤɰɢɹ 3000 ɞȻȺ 83 ɇɟɬ 

ɒɭɦ ɋɟɤɰɢɹ 4000 ɞȻȺ 85 ɇɟɬ 

ɒɭɦ ɋɟɤɰɢɹ 5000 ɞȻȺ 86 ɇɟɬ 

ɒɭɦ ɋɟɤɰɢɹ 6000 ɞȻȺ 86 ɇɟɬ 

ɗɥɟɤɬɪɨɦɚɝɧɢɬɧɨɟ 
ɡɚɝɪɹɡɧɟɧɢɟ 

ɋɟɤɰɢɢ ɯ, ɏȼ, ȼɄɏ,ȼɏ, 
ȺȼɈ 

ɞȻȺ 86,7-91,1 

ɉɪɟɞɭɫɦɨɬɪɟɬɶ 
ɨɛɟɫɩɟɱɟɧɢɟ 

ɩɪɟɞɟɥɶɧɵɯ ɭɪɨɜɧɟɣ 
ɡɜɭɤɨɜɨɝɨ ɞɚɜɥɟɧɢɹ 
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Ɍɚɛɥɢɰɚ 3.154 – Ɇɚɬɟɪɢɚɥɶɧɵɟ ɪɟɫɭɪɫɵ ɭɫɬɚɧɨɜɤɢ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ ɫ ɥɢɮɬ-
ɪɟɚɤɬɨɪɨɦ  

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

Ɍɢɩ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ⱥɧɬɢɩɟɧɧɚɹ ɩɪɢɫɚɞɤɚ Ɋɟɚɝɟɧɬɵ ɬ 1,6 1,9 

Ⱥɡɨɬ Ɋɟɚɝɟɧɬɵ ɬ 1 20 

Ʉɚɬɚɥɢɡɚɬɨɪ 
ɦɢɤɪɨɫɮɟɪɢɱɟɫɤɢɣ 
ɰɟɨɥɢɬɫɨɞɟɪɠɚɳɢɣ 

ɛɢɰɟɨɥɢɬɧɵɣ ɦɚɪɤɚ Ɇ 

Ɇɚɬɟɪɢɚɥɵ ɤɝ 678022,7 678022,7 

ɋɨɞɚ 
ɤɚɭɫɬɢɱɟɫɤɚɹ,100% 

Ɋɟɚɝɟɧɬɵ ɬ 0,9 268,9 

Ɇɟɬɢɥɞɢɷɬɚɧɨɥɚɦɢɧ Ɋɟɚɝɟɧɬɵ ɬ 0,4-0,8 1-1,1 

Ⱥɞɫɨɪɛɟɧɬ ɨɱɢɫɬɤɢ 
ɩɪɨɩɢɥɟɧɚ  Ɇɚɬɟɪɢɚɥɵ ɬ 0,08 0,7 

Ʉɚɬɚɥɢɡɚɬɨɪ 
ɤɚɬ.ɤɪɟɤɢɧɝɚ 

Ɋɟɚɝɟɧɬɵ ɬ 38,1 107,8 

Ⱦɨɛɚɜɤɚ ZSM-5 Ɋɟɚɝɟɧɬɵ ɬ 1,6 9 

Ⱥɞɫɨɪɛɟɧɬ ɨɫɭɲɤɢ  Ɇɚɬɟɪɢɚɥɵ ɬ 0,04 0,39 

ɆɗȺ, 100% Ɋɟɚɝɟɧɬɵ ɬ 2 10,3 

ɗɬɢɥɟɧɝɥɢɤɨɥɶ, 40% Ɋɟɚɝɟɧɬɵ ɬ 0,02 0,05 

Ɍɪɢɧɚɬɪɢɣɮɨɫɮɚɬ, 
100% 

Ɋɟɚɝɟɧɬɵ ɬ 0,08 0,2 

ȼɚɤɭɭɦ ɩɨɝɨɧ, 
ɞɟɚɫɮɚɥɶɬɢɡɚɬ, ȽȺɑ, 

ɗɋɈɆ 
 ɬɧ. 525600 1138800 

Ȼɢɨɞɢɫɩɟɪɝɚɬɨɪ  Ɋɟɚɝɟɧɬɵ ɤɝ/ɦɟɫ 21 21 

ɂɧɝɢɛɢɬɨɪ ɨɬɥɨɠɟɧɢɣ, 
ɤɨɪɪɨɡɢɢ ɢ ɲɥɚɦɚ 

Ɋɟɚɝɟɧɬɵ ɤɝ/ɦɟɫ 54,2 789 

Ȼɢɨɰɢɞ  Ɋɟɚɝɟɧɬɵ ɤɝ/ɦɟɫ 59 521 

Ɋɟɚɝɟɧɬ ɩɪɨɬɢɜ 
ɤɨɤɫɨɨɛɪɚɡɨɜɚɧɢɹ  Ɋɟɚɝɟɧɬɵ 

ɤɝ/ɬɧ ɬɹɠɟɥɨɝɨ 
ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ 

ɝɚɡɨɣɥɹ 
0,015 0,2 

 

Ɍɚɛɥɢɰɚ 3.155 – ɋɛɪɨɫɵ ɭɫɬɚɧɨɜɤɢ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ ɫ ɥɢɮɬ-ɪɟɚɤɬɨɪɨɦ 
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pH ɞɨɩ. 170 Ⱦɚ - 6,4 11,4 8,9 

Ⱥɦɦɨɧɢɣ-ɢɨɧ 5 Ⱦɚ 1 0,4 6 3,2 

ɇɟɮɬɟɩɪɨɞɭɤɬɵ 
(ɧɟɮɬɶ) 74 Ⱦɚ 3,1-12,5 1 745 373 

ɋɭɥɶɮɚɬ-ɚɧɢɨɧ 
(ɫɭɥɶɮɚɬɵ) 98 Ⱦɚ 616,4 25 10000 5012,5 

ɋɭɯɨɣ ɨɫɬɚɬɨɤ 167 Ⱦɚ 52,7-1516,9 50 25000 12525 

Ɏɟɧɨɥ, 
ɝɢɞɪɨɤɫɢɛɟɧɡɨɥ 

119 Ⱦɚ 0,4 1 4 2,5 



ɂɌɋ 30–2017 

375 
 

3.12.2 ɍɫɬɚɧɨɜɤɚ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ ɫ ɞɜɢɠɭɳɢɦɫɹ ɫɥɨɟɦ 
ɤɚɬɚɥɢɡɚɬɨɪɚ 

 

Ⱦɚɧɧɵɟ ɩɨ ɩɨɬɪɟɛɥɟɧɢɸ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ, ɜɵɛɪɨɫɚɦ ɡɚɝɪɹɡɧɹɸɳɢɯ 
ɜɟɳɟɫɬɜ, ɮɢɡɢɱɟɫɤɨɦɭ ɜɨɡɞɟɣɫɬɜɢɸ, ɫɛɪɨɫɚɦ, ɨɬɯɨɞɚɦ ɢ ɦɚɬɟɪɢɚɥɶɧɵɦ ɪɟɫɭɪɫɚɦ ɞɥɹ 
ɭɫɬɚɧɨɜɨɤ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ ɫ ɞɜɢɠɭɳɢɦɫɹ ɫɥɨɟɦ ɤɚɬɚɥɢɡɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɜ ɬɚɛɥɢɰɚɯ 3.156 – 3.159. 

 
Ɍɚɛɥɢɰɚ 3.156 – ȼɵɛɪɨɫɵ ɭɫɬɚɧɨɜɤɢ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ ɫ ɞɜɢɠɭɳɢɦɫɹ ɫɥɨɟɦ 
ɤɚɬɚɥɢɡɚɬɨɪɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ 
ɜɵɛɪɨɫɨɜ 

Ʉɨɞ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ ɩɨ 
1316 (I – ɞɥɹ 

ɚɬɦ. ɜɨɡɞɭɯɚ) 

Ƚɨɞɨɜɚɹ ɦɚɫɫɚ 
ɜɵɛɪɨɫɨɜ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɬ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ 

ɜɵɛɪɨɫɨɜ, ɝ/ɫ 

ɋɪɟɞɧɢɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ⱥɡɨɬɚ ɞɢɨɤɫɢɞ 1 26,9-86,9 1,04 7,5 4,3 

Ⱥɡɨɬɚ ɨɤɫɢɞ 2 1 -14,1 0,3 1,2 0,75 

Ⱥɦɢɥɟɧɵ 
(ɫɦɟɫɶ 

ɢɡɨɦɟɪɨɜ) 
60 0,18-0,2 0,003 0,0034 0,0032 

Ȼɟɧɡɚɩɢɪɟɧ 7 1,4 10-4 7 10-7 5 10-6 2,9 10-6 

Ȼɟɧɡɨɥ 67 0,15-0,17 0,0025 0,0028 0,0039 

ȼɡɜɟɲɟɧɧɵɟ 
ɜɟɳɟɫɬɜɚ 

12 108,8-144,6 4 5,3 4,65 

Ⱦɢɦɟɬɢɥɛɟɧɡɨɥ 
(ɤɫɢɥɨɥ) (ɫɦɟɫɶ 
ɦɟɬɚ-, ɨɪɬɨ- ɢ 

ɩɚɪɚɢɡɨɦɟɪɨɜ) 

68 0,016-0,019 2,3 10-4 2,8 10-4 2,6 10-4 

Ɂɨɥɚ Ɍɗɋ 
ɦɚɡɭɬɧɚɹ (ɜ 

ɩɟɪɟɫɱɟɬɟ ɧɚ 
ɜɚɧɚɞɢɣ) 

23 0,0013 4,1 10-8 6,5 10-5 3,3 10-5 

Ɇɟɬɚɧ 33 0,16-13,1 0,006 2,3 1,15 

Ɇɟɬɢɥɛɟɧɡɨɥ 
(ɬɨɥɭɨɥ) 70 0,11-0,13 0,0019 0,0022 2,1 10-4 

ɉɵɥɶ 
ɧɟɨɪɝɚɧɢɱɟɫɤɚɹ 
ɫ ɫɨɞɟɪɠɚɧɢɟɦ 
ɤɪɟɦɧɢɹ ɦɟɧɟɟ 
20, 20 – 70, ɚ 

ɬɚɤɠɟ ɛɨɥɟɟ 70 
ɩɪɨɰɟɧɬɨɜ 

37 165-170,8 5,8 8,3 7,05 

ɋɟɪɨɜɨɞɨɪɨɞ 40 0,001-0,0015 2,5 10-5 5,4 10-5 4 10-5 

ɋɟɪɵ ɞɢɨɤɫɢɞ 43 51,2-101,2 0,2 17 8,6 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ 

C12-C19 
58 3 10-4-0,4 1 10-5 0,06 0,03 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ 

C1-C5 (ɢɫɤɥɸ-
ɱɚɹ ɦɟɬɚɧ) 

56 10,6-11 0,2 0,4 0,3 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ 

C6-C10 
57 0,0017-15,8 5 10-5 0,75 0,38 

ɍɝɥɟɪɨɞ (ɋɚɠɚ) ɞɨɩ. 195 0,04-0,27 0,0003 0,014 0,0072 

ɍɝɥɟɪɨɞɚ ɨɤɫɢɞ 46 238,7-2382,9 8,5 110,9 59,7 

ɗɬɢɥɛɟɧɡɨɥ 
(ɫɬɢɪɨɥ) 74 0,0036-0,00362 6 10-5 7 10-5 6,5 10-5 
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Ɍɚɛɥɢɰɚ 3.157 – Ɉɬɯɨɞɵ ɭɫɬɚɧɨɜɤɢ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ ɫ ɞɜɢɠɭɳɢɦɫɹ ɫɥɨɟɦ 
ɤɚɬɚɥɢɡɚɬɨɪɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɬɯɨɞɚ 

ɂɫɬɨɱɧɢɤ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɨɜ 

Ʉɨɞ ɨɬɯɨɞɚ ɩɨ 
ɎɄɄɈ 

Ʉɥɚɫɫ 
ɨɩɚɫɧɨɫɬɢ 

ɨɬɯɨɞɚ 
ɞɥɹ Ɉɋ 

Ɇɚɫɫɚ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɚ ɜ 
ɪɟɮɟɪɟɧɬɧɨɦ 

ɝɨɞɭ, ɬ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɫɩɨɫɨɛɚ 

ɭɬɢɥɢɡɚɰɢɢ 
(ɜɬɨɪɢɱɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ) 
ɢɥɢ 

ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ 
ɨɬɯɨɞɚ 

Ɉɬɯɨɞɵ ɡɚɱɢɫɬɤɢ 
ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɪɟɚɤɬɨɪɧɨɝɨ ɛɥɨɤɚ 
ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ 

ɤɪɟɤɢɧɝɚ ɧɟɮɬɹɧɵɯ 
ɭɝɥɟɜɨɞɨɪɨɞɨɜ 

Ɂɚɱɢɫɬɤɚ 
ɨɛɨɪɭɞɨɜɚɧɢɹ 

30821209333 3 20 

ɉɟɪɟɞɚɱɚ ɧɚ 
ɭɬɢɥɢɡɚɰɢɸ 

ɞɪɭɝɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ 

ɒɥɚɦ ɨɱɢɫɬɤɢ 
ɟɦɤɨɫɬɟɣ ɢ 

ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɨɬ 
ɧɟɮɬɢ ɢ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 

Ɉɱɢɫɬɤɚ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ 

ɩɟɪɟɞ 
ɪɟɦɨɧɬɧɵɦɢ 

ɪɚɛɨɬɚɦɢ 

91120002393 3 180 ɉɟɪɟɪɚɛɨɬɤɚ 

ɉɟɫɨɤ, 
ɡɚɝɪɹɡɧɟɧɧɵɣ 
ɧɟɮɬɶɸ ɢɥɢ 

ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ 
(ɫɨɞɟɪɠɚɧɢɟ 

ɧɟɮɬɢ ɢ 
ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 15 

% ɢ ɛɨɥɟɟ) 

Ʌɢɤɜɢɞɚɰɢɹ 
(ɡɚɫɵɩɤɚ ɩɟɫɤɨɦ) 

ɩɪɨɥɢɜɨɜ ɢ 
ɭɬɟɱɟɤ ɩɪɢ 

ɪɚɛɨɬɟ 
ɨɛɨɪɭɞɨɜɚɧɢɹ 

91920101393 3 15 ɉɟɪɟɪɚɛɨɬɤɚ 

Ʉɚɬɚɥɢɡɚɬɨɪ 
ɚɥɸɦɨɫɢɥɢɤɚɬɧɵɣ, 

ɫɨɞɟɪɠɚɳɢɣ 
ɪɟɞɤɨɡɟɦɟɥɶɧɵɟ 

ɦɟɬɚɥɥɵ, 
ɨɬɪɚɛɨɬɚɧɧɵɣ (HZ 
PLUS, Ⱥɞɚɦɚɧɬ-

ɗɤɫɬɪɚ) 

Ɉɬɫɟɜ 
ɤɚɬɚɥɢɡɚɬɨɪɚ ɩɪɢ 
ɤɚɬɚɥɢɬɢɱɟɫɤɨɦ 
ɤɪɟɤɢɧɝɟ ɫɵɪɶɹ 

44102101494 4 180 

ɉɟɪɟɞɚɱɚ ɧɚ 
ɭɬɢɥɢɡɚɰɢɸ 

ɞɪɭɝɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ 

Ɇɚɫɥɚ 
ɢɧɞɭɫɬɪɢɚɥɶɧɵɟ 
ɨɬɪɚɛɨɬɚɧɧɵɟ 

Ɂɚɦɟɧɚ ɦɚɫɟɥ ɜ 
ɧɚɫɨɫɧɨ-

ɤɨɦɩɪɟɫɫɨɪɧɨɦ 
ɨɛɨɪɭɞɨɜɚɧɢɢ 

5410020502033 3 0,4 
ȼɬɨɪɢɱɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

Ɉɬɯɨɞɵ 
ɤɚɬɚɥɢɡɚɬɨɪɨɜ ɢ 
ɤɨɧɬɚɤɬɧɵɯ ɦɚɫɫ, 
ɧɟ ɜɨɲɟɞɲɢɯ ɜ 
ɞɪɭɝɢɟ ɩɭɧɤɬɵ 
(ɨɬɪɚɛɨɬɚɧɧɵɣ 

ɤɚɬɚɥɢɡɚɬɨɪ 
ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ 

ɤɪɟɤɢɧɝɚ) 

Ɂɚɦɟɧɚ 
ɤɚɬɚɥɢɡɚɬɨɪɚ 

ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ 
ɤɪɟɤɢɧɝɚ 

5950000000000 4 378 ɇɟɬ 

Ɇɚɫɥɚ ɬɭɪɛɢɧɧɵɟ 
ɨɬɪɚɛɨɬɚɧɧɵɟ 

Ɂɚɦɟɧɚ ɦɚɫɟɥ ɜ 
ɧɚɫɨɫɧɨ-

ɤɨɦɩɪɟɫɫɨɪɧɨɦ ɢ 
ɫɬɚɧɨɱɧɨɦ 

ɨɛɨɪɭɞɨɜɚɧɢɢ 

5410021202033 3 0,145-0,155 

ɉɟɪɟɞɚɱɚ ɧɚ 
ɭɬɢɥɢɡɚɰɢɸ 

ɞɪɭɝɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ 
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Ɍɚɛɥɢɰɚ 3.158 – ɉɨɬɪɟɛɥɟɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɭɫɬɚɧɨɜɤɢ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ 
ɤɪɟɤɢɧɝɚ ɫ ɞɜɢɠɭɳɢɦɫɹ ɫɥɨɟɦ ɤɚɬɚɥɢɡɚɬɨɪɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

ɉɨɬɪɟɛɥɟɧɢɟ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɤȼɬ*ɱ/ɬ 21 29 

ɉɨɬɪɟɛɥɟɧɢɟ ɩɚɪɚ Ƚɤɚɥ/ɬ 0,1 93,4 

Ɉɯɥɚɠɞɚɸɳɚɹ ɜɨɞɚ ɤɭɛ.ɦ/ɬ 20 20 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ 
(ɜɫɟɝɨ) ɬ.ɭ.ɬ./ɬ 0,1 95,3 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ 
(ɠɢɞɤɨɝɨ) ɬ.ɭ.ɬ./ɬ 0,01 49,3 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ 
(ɝɚɡɨɜɨɝɨ) ɬ.ɭ.ɬ./ɬ 0,05 46 

 
Ɍɚɛɥɢɰɚ 3.159 – ɋɛɪɨɫɵ ɭɫɬɚɧɨɜɤɢ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ ɫ ɞɜɢɠɭɳɢɦɫɹ ɫɥɨɟɦ 
ɤɚɬɚɥɢɡɚɬɨɪɚ 
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pH ɞɨɩ. 170 - - 8,9 9,4 9,2 
ɇɟɮɬɟɩɪɨɞɭɤɬɵ 

(ɧɟɮɬɶ) 74 Ⱦɚ 10,25-20,4 47 202 124,5 

ɋɭɥɶɮɢɞɵ 99 Ⱦɚ 32,45-51,76 28 1278,8 653,4 
Ɏɟɧɨɥ, 

ɝɢɞɪɨɤɫɢɛɟɧɡɨɥ 
119 Ⱦɚ 1,26-3,43 1,2 96 48,6 

 

3.13 Ƚɢɞɪɨɝɟɧɢɡɚɰɢɨɧɧɵɟ ɩɪɨɰɟɫɫɵ 

 

ȼɵɛɪɨɫɵ ɜ ɜɨɡɞɭɯ 

ȼɵɛɪɨɫɵ ɜ ɜɨɡɞɭɯ ɨɬ ɩɪɨɰɟɫɫɨɜ ɝɢɞɪɨɨɱɢɫɬɤɢ ɦɨɝɭɬ ɩɪɨɢɫɯɨɞɢɬɶ ɨɬ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɩɟɱɟɣ, ɩɪɨɞɭɜɨɤ, ɧɟɨɪɝɚɧɢɡɨɜɚɧɧɵɯ ɜɵɛɪɨɫɨɜ ɢ ɪɟɝɟɧɟɪɚɰɢɢ ɤɚɬɚɥɢɡɚɬɨɪɨɜ (CO2, CO, NOX, 

SOX). ɉɨɬɨɤ ɨɬɯɨɞɹɳɟɝɨ ɝɚɡɚ ɦɨɠɟɬ ɛɵɬɶ ɨɛɨɝɚɳɟɧ ɫɟɪɨɜɨɞɨɪɨɞɨɦ ɢ ɬɨɩɥɢɜɧɵɦ ɝɚɡɨɦ. 
Ɍɨɩɥɢɜɧɵɣ ɝɚɡ ɢ ɫɟɪɨɜɨɞɨɪɨɞ ɨɛɵɱɧɨ ɨɬɩɪɚɜɥɹɸɬɫɹ ɧɚ ɭɫɬɚɧɨɜɤɭ ɨɱɢɫɬɤɢ ɫɟɪɧɢɫɬɨɝɨ ɝɚɡɚ ɢ 
ɭɫɬɚɧɨɜɤɭ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɫɟɪɵ. ɋɨɟɞɢɧɟɧɢɹ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɢ ɫɟɪɵ ɦɨɝɭɬ ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɭɬɟɱɟɤ ɩɨɫɬɭɩɚɬɶ ɜ ɜɨɡɞɭɯ ɨɬ ɤɥɚɩɚɧɨɜ ɫɧɢɠɟɧɢɹ ɞɚɜɥɟɧɢɹ; ɭɬɟɱɟɤ ɢɡ ɮɥɚɧɰɟɜ, ɭɩɥɨɬɧɟɧɢɣ 
ɧɚ ɧɚɫɨɫɚɯ, ɤɨɦɩɪɟɫɫɨɪɚɯ ɢ ɤɥɚɩɚɧɚɯ, ɱɚɫɬɢɱɧɨ ɧɚ ɬɪɭɛɨɩɪɨɜɨɞɚɯ ɫɟɪɧɢɫɬɨɝɨ ɝɚɡɚ ɢ 
ɫɟɪɨɫɨɞɟɪɠɚɳɟɣ ɜɨɞɵ; ɜɟɧɬɢɥɢɪɨɜɚɧɢɹ ɜ ɬɟɱɟɧɢɟ ɩɪɨɰɟɞɭɪ ɪɟɝɟɧɟɪɚɰɢɢ ɢ ɡɚɦɟɧɵ 
ɤɚɬɚɥɢɡɚɬɨɪɚ ɢɥɢ ɜ ɬɟɱɟɧɢɟ ɨɩɟɪɚɰɢɣ ɨɱɢɫɬɤɢ. 

ɋɬɨɱɧɵɟ ɜɨɞɵ 

Ƚɢɞɪɨɨɱɢɫɬɤɚ ɢ ɝɢɞɪɨɩɪɨɰɟɫɫɢɧɝ ɝɟɧɟɪɢɪɭɸɬ ɩɨɬɨɤ ɫɬɨɱɧɵɯ ɜɨɞ 30 – 55 ɥ/ɬɨɧɧɭ. 
ɋɬɨɱɧɵɟ ɜɨɞɵ ɫɨɞɟɪɠɚɬ H2S, NH3, ɜɵɫɨɤɢɟ ɡɧɚɱɟɧɢɹ ɪɇ, ɮɟɧɨɥɵ, ɭɝɥɟɜɨɞɨɪɨɞɵ, 
ɜɡɜɟɲɟɧɧɵɟ ɱɚɫɬɢɰɵ, ȻɉɄ ɢ ɏɉɄ, ɢ ɞɨɥɠɧɵ ɧɚɩɪɚɜɥɹɬɶɫɹ ɧɚ ɨɬɩɚɪɢɜɚɧɢɟ ɫɟɪɨɫɨɞɟɪɠɚɳɟɣ 
ɜɨɞɵ. ɉɨɬɟɧɰɢɚɥɶɧɵɟ ɫɛɪɨɫɵ ɜ ɜɨɞɭ ɜɤɥɸɱɚɸɬ HCl ɢ ɫɨɟɞɢɧɟɧɢɹ ɫɟɪɵ ɨɬ ɭɬɟɱɟɤ, ɨɫɨɛɟɧɧɨ 
ɢɡ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɫɟɪɨɫɨɞɟɪɠɚɳɟɣ ɜɨɞɵ. Ɍɜɟɪɞɵɟ ɨɬɥɨɠɟɧɢɹ (NH4)2SO4 ɢ (NH4)Cl 

ɨɛɪɚɡɭɸɬɫɹ ɜ ɯɨɥɨɞɢɥɶɧɢɤɚɯ ɢ ɭɞɚɥɹɸɬɫɹ ɩɨɫɪɟɞɫɬɜɨɦ ɜɨɞɧɨɣ ɩɪɨɦɵɜɤɢ. 
Ɉɬɯɨɞɵ 
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Ʉɚɬɚɥɢɬɢɱɟɫɤɚɹ ɩɵɥɶ ɨɛɪɚɡɭɟɬɫɹ ɩɪɢ ɩɟɪɢɨɞɢɱɟɫɤɨɣ ɟɝɨ ɡɚɦɟɧɟ (ɫɢɥɢɤɚɬ 
ɚɥɸɦɢɧɢɹ ɢ ɦɟɬɚɥɥɵ Co/Mo ɢ Ni/Mo) ɜ ɤɨɥɢɱɟɫɬɜɟ 50 – 200 ɬ/ɝɨɞ ɞɥɹ ɇɉɁ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 5 Ɇɬ/ɝɨɞ. Ⱦɥɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɭɫɬɚɧɨɜɨɤ, ɢɫɩɨɥɶɡɭɸɳɢɯ 
ɤɚɬɚɥɢɡɚɬɨɪɵ ɫ ɰɟɧɧɵɦɢ ɦɟɬɚɥɥɚɦɢ, ɨɧɢ ɧɚɩɪɚɜɥɹɸɬɫɹ ɞɥɹ ɪɟɝɟɧɟɪɚɰɢɢ ɫɬɨɪɨɧɧɢɦ 
ɨɪɝɚɧɢɡɚɰɢɹɦ. Ɇɨɝɭɬ ɨɛɪɚɡɨɜɵɜɚɬɶɫɹ ɨɬɯɨɞɵ ɰɟɨɥɢɬɨɜ, ɤɨɬɨɪɵɟ ɢɧɨɝɞɚ ɢɫɩɨɥɶɡɭɸɬɫɹ 
ɞɥɹ ɨɫɭɲɤɢɦ ɧɟɤɨɬɨɪɵɯ ɩɨɬɨɤɨɜ (ɧɚɩɪɢɦɟɪ, ɝɢɞɪɨɞɟɫɭɥɶɮɭɪɢɡɚɰɢɹ ɞɢɫɬɢɥɥɹɬɚ). 

 

3.13.1 Ƚɢɞɪɨɨɱɢɫɬɤɚ ɛɟɧɡɢɧɚ 

 

Ⱦɚɧɧɵɟ ɩɨ ɩɨɬɪɟɛɥɟɧɢɸ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ, ɜɵɛɪɨɫɚɦ ɡɚɝɪɹɡɧɹɸɳɢɯ 
ɜɟɳɟɫɬɜ, ɮɢɡɢɱɟɫɤɨɦɭ ɜɨɡɞɟɣɫɬɜɢɸ, ɫɛɪɨɫɚɦ, ɨɬɯɨɞɚɦ ɢ ɦɚɬɟɪɢɚɥɶɧɵɦ ɪɟɫɭɪɫɚɦ ɞɥɹ 
ɭɫɬɚɧɨɜɨɤ ɝɢɞɪɨɨɱɢɫɬɤɢ ɛɟɧɡɢɧɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 3.160 – 3.165. 

 
Ɍɚɛɥɢɰɚ 3.160 – ȼɵɛɪɨɫɵ ɭɫɬɚɧɨɜɤɢ ɝɢɞɪɨɨɱɢɫɬɤɢ ɛɟɧɡɢɧɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ 
ɜɵɛɪɨɫɨɜ 

Ʉɨɞ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ ɩɨ 
1316 (I – ɞɥɹ 

ɚɬɦ. ɜɨɡɞɭɯɚ) 

Ƚɨɞɨɜɚɹ ɦɚɫɫɚ 
ɜɵɛɪɨɫɨɜ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɬɨɧɧ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ 

ɜɵɛɪɨɫɨɜ, ɝ/ɫ 

ɋɪɟɞɧɢɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ⱥɡɨɬɚ ɞɢɨɤɫɢɞ 1 3,7-68,2 0,08 2,8 1,44 

Ⱥɡɨɬɚ ɨɤɫɢɞ 2 0,6-11,1 0,013 0,18 0,097 

Ȼɟɧɡɚɩɢɪɟɧ 7 
3,6 10-6– 
1,1 10-5 

1,4 10-8 2 10-8 1,7 10-8 

Ʌɟɬɭɱɢɟ 
ɨɪɝɚɧɢɱɟɫɤɢɟ 
ɫɨɟɞɢɧɟɧɢɹ 

ɞɨɩ. 162 2,7-32,4 1,1 1,1 1,1 

Ɇɟɬɚɧ 33 2,7-18,8 0,04 0,7 0,95 

ɋɟɪɨɜɨɞɨɪɨɞ 40 0,031-0,051 0,001 0,001 0,001 

ɋɟɪɵ ɞɢɨɤɫɢɞ 43 0,7-163,2 6 10-5 1,9 0,95 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ 

C1-C-5 
(ɢɫɤɥɸɱɚɹ 

ɦɟɬɚɧ) 

56 0,004-3,65 0,06 0,08 0,07 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ 

C6-C10 
57 0,4 0,013 0,013 0,013 

ɍɝɥɟɪɨɞɚ 
ɨɤɫɢɞ 

46 0,07-36,8 0,003 1 0,5 

Ɇɢɧɟɪɚɥɶɧɨɟ 
ɦɚɫɥɨ 

157 0,0035 – – – 

 
Ɍɚɛɥɢɰɚ 3.161 – ɉɨɬɪɟɛɥɟɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɭɫɬɚɧɨɜɤɢ ɝɢɞɪɨɨɱɢɫɬɤɢ 
ɛɟɧɡɢɧɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

ɉɨɬɪɟɛɥɟɧɢɟ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɤȼɬ*ɱ/ɬ 5,9 6,4 

ɉɨɬɪɟɛɥɟɧɢɟ ɩɚɪɚ Ƚɤɚɥ/ɬ 0,0016 0,01 

Ɍɟɩɥɨɮɢɤɚɰɢɨɧɧɚɹ ɜɨɞɚ ɬ.ɭ.ɬ./ɬ 0,00034 0,00038 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ (ɜɫɟɝɨ) ɬ.ɭ.ɬ./ɬ 0,024 0,024 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ (ɝɚɡɨɜɨɝɨ) ɬ.ɭ.ɬ./ɬ 0,024 0,05 
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Ɍɚɛɥɢɰɚ 3.162 – Ɏɢɡɢɱɟɫɤɢɟ ɜɨɡɞɟɣɫɬɜɢɹ, ɩɪɨɢɡɜɨɞɢɦɵɟ ɭɫɬɚɧɨɜɤɨɣ ɝɢɞɪɨɨɱɢɫɬɤɢ 
ɛɟɧɡɢɧɚ 

Ɏɚɤɬɨɪ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ɂɫɬɨɱɧɢɤ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɜɨɡɞɟɣɫɬɜɢɹ 

ɍɪɨɜɟɧɶ 
ɜɨɡɞɟɣɫɬɜɢɹ 

Ɇɟɬɨɞ ɫɧɢɠɟɧɢɹ ɭɪɨɜɧɹ 
ɜɨɡɞɟɣɫɬɜɢɹ ɞɨ 

ɧɨɪɦɚɬɢɜɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ 

ȼɢɛɪɚɰɢɹ 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɞȻ 47,4-99,4 

ɉɪɢɦɟɧɟɧɢɟ 
ɡɜɭɤɨɢɡɨɥɢɪɭɸɳɢɯ ɩɨɤɪɵɬɢɣ 
ɧɚɡɟɦɧɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ. ɍɫɬɪɨɣɫɬɜɨ 

ɜɢɛɪɨɢɡɨɥɢɪɨɜɚɧɧɵɯ 
ɮɭɧɞɚɦɟɧɬɨɜ ɢ 

ɚɦɨɪɬɢɡɚɬɨɪɨɜ ɩɨɞ 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ 

ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɟɪɟɞɚɱɢ 
ɜɢɛɪɚɰɢɢ ɫɬɪɨɢɬɟɥɶɧɵɦ 

ɤɨɧɫɬɪɭɤɰɢɹɦ. 
Ɍɟɩɥɨɜɨɟ 

ɜɨɡɞɟɣɫɬɜɢɟ 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
°C 20,3-23 ɇɟɬ 

ɒɭɦ 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɞȻȺ 69-99,4 

ɉɪɢɦɟɧɟɧɢɟ 
ɡɜɭɤɨɢɡɨɥɢɪɭɸɳɢɯ ɩɨɤɪɵɬɢɣ 
ɧɚɡɟɦɧɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ. ɍɫɬɪɨɣɫɬɜɨ 

ɜɢɛɪɨɢɡɨɥɢɪɨɜɚɧɧɵɯ 
ɮɭɧɞɚɦɟɧɬɨɜ ɢ 

ɚɦɨɪɬɢɡɚɬɨɪɨɜ ɩɨɞ 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ 

ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɟɪɟɞɚɱɢ 
ɜɢɛɪɚɰɢɢ ɫɬɪɨɢɬɟɥɶɧɵɦ 

ɤɨɧɫɬɪɭɤɰɢɹɦ. 

ɒɭɦ 
ɇɚɫɨɫɧɨɟ, 

ɤɨɦɩɪɟɫɫɨɪɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ 

ɞȻȺ 88,5-100,9 ɇɟɬ 

 
Ɍɚɛɥɢɰɚ 3.163– Ɇɚɬɟɪɢɚɥɶɧɵɟ ɪɟɫɭɪɫɵ ɭɫɬɚɧɨɜɤɢ ɝɢɞɪɨɨɱɢɫɬɤɢ ɛɟɧɡɢɧɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

Ɍɢɩ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

ɂɧɝɢɛɢɬɨɪ  Ɋɟɚɝɟɧɬɵ ɬ 0,43 0,43 

ɇɟɣɬɪɚɥɢɡɚɬɨɪ Ɋɟɚɝɟɧɬɵ ɬ 0,5 0,5 

Ɍɨɩɥɢɜɧɵɣ ɝɚɡ Ɇɚɬɟɪɢɚɥɵ ɦ3/ɬ 23 23 

Ʉɚɬɚɥɢɡɚɬɨɪ ɝ/ɨ Ɇɚɬɟɪɢɚɥɵ ɤɝ 60,7 3707,2 

Ʉɚɬɚɥɢɡɚɬɨɪ  Ɇɚɬɟɪɢɚɥɵ ɤɝ 67,4 189 

RG 682 A1.6 Ɇɚɬɟɪɢɚɥɵ ɤɝ 3627,5 3627,5 

KF 851-1,5Q Ɇɚɬɟɪɢɚɥɵ ɤɝ 802,5 802,5 

KF 542-5R Ɇɚɬɟɪɢɚɥɵ ɤɝ 233,7 233,7 

KF 542-9R Ɇɚɬɟɪɢɚɥɵ ɤɝ 178,3 178,3 

KG 55 Ɇɚɬɟɪɢɚɥɵ ɤɝ 236,7 236,7 

KF 851-3Q Ɇɚɬɟɪɢɚɥɵ ɤɝ 367 367 

ɐɟɨɥɢɬɵ Ɇɚɬɟɪɢɚɥɵ ɤɝ 4173,2 4173,2 

Ⱦɢɯɥɨɪɷɬɚɧ Ɋɟɚɝɟɧɬɵ ɤɝ 3347,4 3347,4 

ȾɆȾɋ Ɋɟɚɝɟɧɬɵ ɤɝ 200 200 

R-98 Ɇɚɬɟɪɢɚɥɵ ɤɝ 13334,8 13334,8 

ɌɇɄ – 2004 Ɇɚɬɟɪɢɚɥɵ ɤɝ 6834,1 6834,1 

Ⱦɢɦɟɬɢɥɞɢɫɭɥɶɮɢɞ ɪɟɚɝɟɧɬ ɤɝ 1100 1100 

ɢɧɟɪɬɧɵɣ ɲɚɪ Ⱦɭ 6 ɦɚɬɟɪɢɚɥ ɤɝ 67,4 67,4 

ɢɧɟɪɬɧɵɣ ɲɚɪ Ⱦɭ20 ɦɚɬɟɪɢɚɥ ɤɝ 67,4 67,4 
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Ɍɚɛɥɢɰɚ 3.164 – Ɉɬɯɨɞɵ ɭɫɬɚɧɨɜɤɢ ɝɢɞɪɨɨɱɢɫɬɤɢ ɛɟɧɡɢɧɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɬɯɨɞɚ 

ɂɫɬɨɱɧɢɤ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɨɜ 

Ʉɨɞ ɨɬɯɨɞɚ 
ɩɨ ɎɄɄɈ 

Ʉɥɚɫɫ 
ɨɩɚɫɧɨɫɬɢ 

ɨɬɯɨɞɚ 
ɞɥɹ Ɉɋ 

Ɇɚɫɫɚ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɚ ɜ 
ɪɟɮɟɪɟɧɬɧɨɦ 

ɝɨɞɭ, ɬ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɫɩɨɫɨɛɚ 

ɭɬɢɥɢɡɚɰɢɢ 
(ɜɬɨɪɢɱɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ) 
ɢɥɢ 

ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ 
ɨɬɯɨɞɚ 

Ʉɚɬɚɥɢɡɚɬɨɪ ɧɚ 
ɨɫɧɨɜɟ ɨɤɫɢɞɚ 

ɚɥɸɦɢɧɢɹ, 
ɫɨɞɟɪɠɚɳɢɣ 

ɚɥɸɦɨ-
ɤɨɛɚɥɶɬ(ɧɢɤɟɥɶ)-
ɦɨɥɢɛɞɟɧɨɜɭɸ 

ɫɢɫɬɟɦɭ, 
ɨɬɪɚɛɨɬɚɧɧɵɣ 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ 
ɩɪɨɰɟɫɫ 

ɩɨɥɭɱɟɧɢɹ 
ɦɨɬɨɪɧɵɯ ɬɨɩɥɢɜ. 

Ƚɢɞɪɨɨɱɢɫɬɤɚ 
ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ 
ɮɪɚɤɰɢɣ. Ɂɚɦɟɧɚ 

ɨɬɪɚɛɨɬɚɧɧɵɯ 
ɤɚɬɚɥɢɡɚɬɨɪɨɜ ɜ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 

ɭɫɬɚɧɨɜɤɚɯ 

44100602493 3 48,4 ɇɟɬ 

ɐɟɨɥɢɬ 
ɨɬɪɚɛɨɬɚɧɧɵɣ ɩɪɢ 
ɨɫɭɲɤɟ ɜɨɡɞɭɯɚ ɢ 

ɝɚɤɡɨɜ 

Ɂɚɦɟɧɚ 
ɨɬɪɚɛɨɬɚɧɧɨɝɨ 

ɰɢɨɥɢɬɚ 
44210101495 5 4,8 

ɉɟɪɟɞɚɱɚ ɧɚ 
ɭɬɢɥɢɡɚɰɢɸ ɞɪɭɝɨɣ 

ɨɪɝɚɧɢɡɚɰɢɢ 

ɒɥɚɦ ɨɱɢɫɬɤɢ 
ɟɦɤɨɫɬɟɣ ɢ 

ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɨɬ 
ɧɟɮɬɢ ɢ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 

Ɉɱɢɫɬɤɚ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ 

ɩɟɪɟɞ 
ɪɟɦɨɧɬɧɵɦɢ 

ɪɚɛɨɬɚɦɢ 

91120002393 3 2 ɉɟɪɟɪɚɛɨɬɤɚ 

ɉɟɫɨɤ, 
ɡɚɝɪɹɡɧɟɧɧɵɣ 
ɧɟɮɬɶɸ ɢɥɢ 

ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ 
(ɫɨɞɟɪɠɚɧɢɟ 

ɧɟɮɬɢ ɢ 
ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 
15 % ɢ ɛɨɥɟɟ) 

Ʌɢɤɜɢɞɚɰɢɹ 
(ɡɚɫɵɩɤɚ ɩɟɫɤɨɦ) 
ɩɪɨɥɢɜɨɜ ɢ ɭɬɟɱɟɤ 

ɩɪɢ ɪɚɛɨɬɟ 
ɨɛɨɪɭɞɨɜɚɧɢɹ 

91920101393 3 0,5 ɉɟɪɟɪɚɛɨɬɤɚ 

 
Ɍɚɛɥɢɰɚ 3.165 – ɋɛɪɨɫɵ ɭɫɬɚɧɨɜɤɢ ɝɢɞɪɨɨɱɢɫɬɤɢ ɛɟɧɡɢɧɚ 
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ɇɟɮɬɟɩɪɨɞɭɤɬɵ 
(ɧɟɮɬɶ) 74 Ⱦɚ 1,1 20 20 20 

 

3.13.2 Ƚɢɞɪɨɨɱɢɫɬɤɚ ɤɟɪɨɫɢɧɚ 

 

Ⱦɚɧɧɵɟ ɩɨ ɩɨɬɪɟɛɥɟɧɢɸ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ, ɜɵɛɪɨɫɚɦ ɡɚɝɪɹɡɧɹɸɳɢɯ 
ɜɟɳɟɫɬɜ, ɮɢɡɢɱɟɫɤɨɦɭ ɜɨɡɞɟɣɫɬɜɢɸ, ɫɛɪɨɫɚɦ, ɨɬɯɨɞɚɦ ɢ ɦɚɬɟɪɢɚɥɶɧɵɦ ɪɟɫɭɪɫɚɦ ɞɥɹ 
ɭɫɬɚɧɨɜɨɤ ɝɢɞɪɨɨɱɢɫɬɤɢ ɤɟɪɨɫɢɧɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 3.166 – 3.171. 
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Ɍɚɛɥɢɰɚ 3.166 – ȼɵɛɪɨɫɵ ɭɫɬɚɧɨɜɤɢ ɝɢɞɪɨɨɱɢɫɬɤɢ ɤɟɪɨɫɢɧɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ 
ɜɵɛɪɨɫɨɜ 

Ʉɨɞ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ ɩɨ 
1316 (I – ɞɥɹ ɚɬɦ. 

ɜɨɡɞɭɯɚ) 

Ƚɨɞɨɜɚɹ ɦɚɫɫɚ 
ɜɵɛɪɨɫɨɜ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɬ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ 

ɜɵɛɪɨɫɨɜ, ɝ/ɫ 

ɋɪɟɞɧɢɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ⱥɡɨɬɚ ɞɢɨɤɫɢɞ 1 6,75-25,2 0,14 2,4 1,3 

Ⱥɡɨɬɚ ɨɤɫɢɞ 2 1,1-4,1 0,02 0,39 0,2 

Ⱥɦɢɥɟɧɵ 
(ɫɦɟɫɶ 

ɢɡɨɦɟɪɨɜ) 
60 2,2 0,07 0,07 0,07 

Ȼɟɧɡɚɩɢɪɟɧ 
7 

2 10-6– 
8 10-6 

7 10-9 7,1 10-7 3,6 10-7 

Ȼɟɧɡɨɥ 67 1,6 10-4-0,96 1,2 10-4 0,032 0,016 

Ⱦɢɦɟɬɢɥɛɟɧɡɨɥ 
(ɤɫɢɥɨɥ) 

(ɫɦɟɫɶ ɦɟɬɚ-, 
ɨɪɬɨ– ɢ 

ɩɚɪɚɢɡɨɦɟɪɨɜ) 

68 
1 10-4– 

0,45 
1,5 10-5 0,015 0,0075 

Ɇɟɬɚɧ 33 0,23-9,23 2 10-4 0,8 0,4 

Ɇɟɬɢɥɛɟɧɡɨɥ 
(ɬɨɥɭɨɥ) 70 

2,7 10-4– 
3,8 

5 10-5 0,13 0,065 

Ɇɟɬɢɥ-ɬɪɟɬ-
ɛɭɬɢɥɨɜɵɣ 

ɷɮɢɪ (ɆɌȻɗ) 
ɞɨɩ. 180 0,04 0,0013 0,0013 0,0013 

ɋɟɪɨɜɨɞɨɪɨɞ 40 0,009-0,29 7 10-4 9,5 10-3 5 10-3 

ɋɟɪɵ ɞɢɨɤɫɢɞ 43 0,2-35,9 0,007 2,3 1,15 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ 

C12-C19 
58 0,001-1,5 5 10-5 0,18 0,09 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ 

C1-C5 
(ɢɫɤɥɸɱɚɹ 

ɦɟɬɚɧ) 

56 0,6-67,2 0,019 2,3 1,16 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ 

C6-C10 
57 0,3-9 0,005 0,8 0,4 

ɍɝɥɟɪɨɞɚ 
ɨɤɫɢɞ 

46 0,18-28,96 0,006 1,9 0,95 

 
Ɍɚɛɥɢɰɚ 3.167 – ɉɨɬɪɟɛɥɟɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɭɫɬɚɧɨɜɤɨɣ ɝɢɞɪɨɨɱɢɫɬɤɢ 
ɤɟɪɨɫɢɧɚ  

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

ɉɨɬɪɟɛɥɟɧɢɟ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɤȼɬ*ɱ/ɬ 3 5,87-28,7 

ɉɨɬɪɟɛɥɟɧɢɟ ɩɚɪɚ Ƚɤɚɥ/ɬ 0,0007 0,033 

Ɉɯɥɚɠɞɚɸɳɚɹ ɜɨɞɚ ɤɭɛ.ɦ/ɬ 2,7 9,1 

Ɍɟɩɥɨɮɢɤɚɰɢɨɧɧɚɹ 
ɜɨɞɚ 

ɬ.ɭ.ɬ./ɬ 0,001 0,0011 

Ɉɛɨɪɨɬɧɚɹ ɜɨɞɚ ɬ.ɭ.ɬ./ɬ 0,0018 0,0035 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ 
(ɜɫɟɝɨ) ɬ.ɭ.ɬ./ɬ 0,006 0,026 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ 
(ɝɚɡɨɜɨɝɨ) ɬ.ɭ.ɬ./ɬ 0,006 0,026 
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Ɍɚɛɥɢɰɚ 3.168 – Ɏɢɡɢɱɟɫɤɢɟ ɜɨɡɞɟɣɫɬɜɢɹ, ɩɪɨɢɡɜɨɞɢɦɵɟ ɭɫɬɚɧɨɜɤɨɣ ɝɢɞɪɨɨɱɢɬɫɤɢ 
ɤɟɪɨɫɢɧɚ  

Ɏɚɤɬɨɪ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ɂɫɬɨɱɧɢɤ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɜɨɡɞɟɣɫɬɜɢɹ 

ɍɪɨɜɟɧɶ 
ɜɨɡɞɟɣɫɬɜɢɹ 

Ɇɟɬɨɞ ɫɧɢɠɟɧɢɹ ɭɪɨɜɧɹ 
ɜɨɡɞɟɣɫɬɜɢɹ ɞɨ 

ɧɨɪɦɚɬɢɜɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ 

ȼɢɛɪɚɰɢɹ 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɞȻ 45,9-99,5 

ɉɪɢɦɟɧɟɧɢɟ 
ɡɜɭɤɨɢɡɨɥɢɪɭɸɳɢɯ ɩɨɤɪɵɬɢɣ 
ɧɚɡɟɦɧɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ. ɍɫɬɪɨɣɫɬɜɨ 

ɜɢɛɪɨɢɡɨɥɢɪɨɜɚɧɧɵɯ 
ɮɭɧɞɚɦɟɧɬɨɜ ɢ 

ɚɦɨɪɬɢɡɚɬɨɪɨɜ ɩɨɞ 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ 

ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɟɪɟɞɚɱɢ 
ɜɢɛɪɚɰɢɢ ɫɬɪɨɢɬɟɥɶɧɵɦ 

ɤɨɧɫɬɪɭɤɰɢɹɦ. 
ȼɢɛɪɚɰɢɹ ɇɚɫɨɫɧɚɹ ɞȻ 102 ɋɨɨɬɜɟɬɫɬɜɭɟɬ ɧɨɪɦɟ 

ȼɢɛɪɚɰɢɹ Ʉɨɦɩɪɟɫɫɨɪɧɚɹ ɞȻ 111 ɋɨɨɬɜɟɬɫɬɜɭɟɬ ɧɨɪɦɟ 

Ɍɟɩɥɨɜɨɟ 
ɜɨɡɞɟɣɫɬɜɢɟ 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ 

°C 20,2-24,6 ɇɟɬ 

ɒɭɦ 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɞȻȺ 62-91 

ɉɪɢɦɟɧɟɧɢɟ 
ɡɜɭɤɨɢɡɨɥɢɪɭɸɳɢɯ ɩɨɤɪɵɬɢɣ 
ɧɚɡɟɦɧɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ. ɍɫɬɪɨɣɫɬɜɨ 

ɜɢɛɪɨɢɡɨɥɢɪɨɜɚɧɧɵɯ 
ɮɭɧɞɚɦɟɧɬɨɜ ɢ 

ɚɦɨɪɬɢɡɚɬɨɪɨɜ ɩɨɞ 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ 

ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɟɪɟɞɚɱɢ 
ɜɢɛɪɚɰɢɢ ɫɬɪɨɢɬɟɥɶɧɵɦ 

ɤɨɧɫɬɪɭɤɰɢɹɦ. 

ɒɭɦ ɇɚɫɨɫɧɵɟ ɡɚɤɪɵɬɵɟ ɞȻȺ 43-92 
ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɨɛɟɫɩɟɱɟɧɢɟ 

ɩɪɟɞɟɥɶɧɵɯ ɭɪɨɜɧɟɣ 
ɡɜɭɤɨɜɨɝɨ ɞɚɜɥɟɧɢɹ 

ɒɭɦ Ʉɨɦɩɪɟɫɫɨɪɧɚɹ ɞȻȺ 88 ɇɟɬ 

ɒɭɦ 
Ɋɟɡɟɪɜɭɚɪɧɵɣ ɩɚɪɤ 

(ɩɚɪɤ ɯɪɚɧɟɧɢɹ) ɞȻȺ 70 ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɧɨɪɦɟ 

ɗɥɟɤɬɪɨɦɚɝ-
ɧɢɬɧɨɟ 

ɡɚɝɪɹɡɧɟɧɢɟ 

ɋɟɤɰɢɢ ɯ, ɏȼ, 
ȼɄɏ,ȼɏ, ȺȼɈ 

ɞȻȺ 77,0-85,5 
ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɨɛɟɫɩɟɱɟɧɢɟ 

ɩɪɟɞɟɥɶɧɵɯ ɭɪɨɜɧɟɣ 
ɡɜɭɤɨɜɨɝɨ ɞɚɜɥɟɧɢɹ 

 
Ɍɚɛɥɢɰɚ 3.169 – Ɇɚɬɟɪɢɚɥɶɧɵɟ ɪɟɫɭɪɫɵ ɭɫɬɚɧɨɜɤɢ ɝɢɞɪɨɨɱɢɫɬɤɢ ɤɟɪɨɫɢɧɚ  

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɦɚɬɟɪɢɚɥɶɧɵɯ ɪɟɫɭɪɫɨɜ 

Ɍɢɩ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɍɨɩɥɢɜɧɵɣ ɝɚɡ Ɇɚɬɟɪɢɚɥɵ ɦ3/ɬ 49 49 

ȽɄȾ-202 (ɩɪɚɜɵɣ ɛɥɨɤ Ɍɋ) Ɇɚɬɟɪɢɚɥɵ ɤɝ 7263,4 7263,4 

Ɇɨɧɨɷɬɚɧɨɥɚɦɢɧ ɪɟɚɝɟɧɬ ɤɝ 4387,5 4387,5 

Ⱦɢɦɟɬɢɥɞɢɫɭɥɶɮɢɞ ɪɟɚɝɟɧɬ ɤɝ 3300 3300 

Ʉɚɬɚɥɢɡɚɬɨɪ ɝ/ɨ ɦɚɬɟɪɢɚɥ ɤɝ 438,8 10880,9 

ɢɧɟɪɬɧɵɣ ɲɚɪ Ⱦɭ 20 ɦɚɬɟɪɢɚɥ ɤɝ 2018,2 2018,2 

ɢɧɟɪɬɧɵɣ ɲɚɪ 1/2" ɦɚɬɟɪɢɚɥ ɤɝ 1053 1053 

Ʉɚɬɚɥɢɡɚɬɨɪ 
ɪɚɧɠɢɪɨɜɚɧɧɨɣ ɡɚɝɪɭɡɤɢ  ɦɚɬɟɪɢɚɥ ɤɝ 263,2 438,7 

Ʌɚɜɫɚɧ (ɮɢɥɶɬɪɭɸɳɢɣ 
ɦɚɬɟɪɢɚɥ) ɦɚɬɟɪɢɚɥ ɦ2 254,6 254,6 

Ʉɚɬɚɥɢɡɚɬɨɪ ȽɄȾ-300, ȽɄȾ-
205 (ɪɟɝɟɧɟɪ.) Ɇɚɬɟɪɢɚɥɵ ɬ 0,22 0,29 
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Ɍɚɛɥɢɰɚ 3.170 – Ɉɬɯɨɞɵ ɭɫɬɚɧɨɜɤɢ ɝɢɞɪɨɨɱɢɫɬɤɢ ɤɟɪɨɫɢɧɚ  

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɬɯɨɞɚ 

ɂɫɬɨɱɧɢɤ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɨɜ 

Ʉɨɞ ɨɬɯɨɞɚ 
ɩɨ ɎɄɄɈ 

Ʉɥɚɫɫ 
ɨɩɚɫɧɨɫɬɢ 

ɨɬɯɨɞɚ 
ɞɥɹ Ɉɋ 

Ɇɚɫɫɚ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɚ ɜ 
ɪɟɮɟɪɟɧɬɧɨɦ 

ɝɨɞɭ, ɬ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɫɩɨɫɨɛɚ 

ɭɬɢɥɢɡɚɰɢɢ 
(ɜɬɨɪɢɱɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ) 
ɢɥɢ 

ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ 
ɨɬɯɨɞɚ 

Ʉɚɬɚɥɢɡɚɬɨɪ ɧɚ 
ɨɫɧɨɜɟ ɨɤɫɢɞɚ 

ɚɥɸɦɢɧɢɹ 
ɦɨɥɢɛɞɟɧɨɜɵɣ, 

ɫɨɞɟɪɠɚɳɢɣ 
ɨɤɫɢɞ ɤɨɛɚɥɶɬɚ, 
ɨɬɪɚɛɨɬɚɧɧɵɣ  

Ƚɢɞɪɨɨɱɢɫɬɤɚ 
ɬɨɩɥɢɜɚ 

44100302493 3 16 

ɉɟɪɟɞɚɱɚ ɧɚ 
ɭɬɢɥɢɡɚɰɢɸ 

ɞɪɭɝɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ 

ɒɥɚɦ ɨɱɢɫɬɤɢ 
ɟɦɤɨɫɬɟɣ ɢ 

ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɨɬ 
ɧɟɮɬɢ ɢ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 

Ɉɱɢɫɬɤɚ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ 

ɩɟɪɟɞ 
ɪɟɦɨɧɬɧɵɦɢ 

ɪɚɛɨɬɚɦɢ 

91120002393 3 20-29,3 ɉɟɪɟɪɚɛɨɬɤɚ 

ɉɟɫɨɤ, 
ɡɚɝɪɹɡɧɟɧɧɵɣ 
ɧɟɮɬɶɸ ɢɥɢ 

ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ 
(ɫɨɞɟɪɠɚɧɢɟ 

ɧɟɮɬɢ ɢ 
ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 
15 % ɢ ɛɨɥɟɟ) 

Ʌɢɤɜɢɞɚɰɢɹ 
(ɡɚɫɵɩɤɚ ɩɟɫɤɨɦ) 

ɩɪɨɥɢɜɨɜ ɢ 
ɭɬɟɱɟɤ ɩɪɢ 

ɪɚɛɨɬɟ 
ɨɛɨɪɭɞɨɜɚɧɢɹ 

91920101393 3 0,41-10 ɉɟɪɟɪɚɛɨɬɤɚ 

Ɉɬɯɨɞɵ 
ɦɢɧɟɪɚɥɶɧɵɯ 

ɦɚɫɟɥ 
ɢɧɞɭɫɬɪɢɚɥɶɧɵɯ 

ɬɟɤɭɳɚɹ 
ɞɟɹɬɟɥɶɧɨɫɬɶ 

(ɪɟɦɨɧɬ) 
40613001313 3 0,4 

ȼɬɨɪɢɱɧɨɟ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

 
Ɍɚɛɥɢɰɚ 3.171 – ɋɛɪɨɫɵ ɭɫɬɚɧɨɜɤɢ ɝɢɞɪɨɨɱɢɫɬɤɢ ɤɟɪɨɫɢɧɚ  
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ɇɟɮɬɟɩɪɨɞɭɤɬɵ 
(ɧɟɮɬɶ) 74 Ⱦɚ 0,27-0,64 1-32,8 29-65 5-42,1 

ɋɭɥɶɮɢɞɵ 99 - - 0,002 0,002 0,002 
 

3.13.3 Ƚɢɞɪɨɨɱɢɫɬɤɚ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ 

 

Ⱦɚɧɧɵɟ ɩɨ ɩɨɬɪɟɛɥɟɧɢɸ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ, ɜɵɛɪɨɫɚɦ ɡɚɝɪɹɡɧɹɸɳɢɯ 
ɜɟɳɟɫɬɜ, ɮɢɡɢɱɟɫɤɨɦɭ ɜɨɡɞɟɣɫɬɜɢɸ, ɫɛɪɨɫɚɦ, ɨɬɯɨɞɚɦ ɢ ɦɚɬɟɪɢɚɥɶɧɵɦ ɪɟɫɭɪɫɚɦ ɞɥɹ 
ɭɫɬɚɧɨɜɨɤ ɝɢɞɪɨɨɱɢɫɬɤɢ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 3.172 – 3.177. 
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Ɍɚɛɥɢɰɚ 3.172 – ȼɵɛɪɨɫɵ ɭɫɬɚɧɨɜɤɢ ɝɢɞɪɨɨɱɢɫɬɤɢ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ ɜɵɛɪɨɫɨɜ 

Ʉɨɞ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ ɩɨ 
1316 (I – ɞɥɹ 

ɚɬɦ. ɜɨɡɞɭɯɚ) 

Ƚɨɞɨɜɚɹ ɦɚɫɫɚ 
ɜɵɛɪɨɫɨɜ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɬ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ 

ɜɵɛɪɨɫɨɜ, ɝ/ɫ 

ɋɪɟɞɧɢɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ⱥɡɨɬɚ ɞɢɨɤɫɢɞ 1 1,3-161,9 0,02 39,5 19,8 

Ⱥɡɨɬɚ ɨɤɫɢɞ 2 0,2-57,2 0,04 6,4 3,2 

Ⱥɦɢɥɟɧɵ (ɫɦɟɫɶ 
ɢɡɨɦɟɪɨɜ) 60 0,01-0,56 0,0005 0,018 0,009 

Ⱥɦɦɢɚɤ 4 0,003 0,0001 0,0001 0,0001 

Ȼɟɧɡɚɩɢɪɟɧ 7 
2,6 10-6- 
3,8 10-5 

5 10-9 2,7 10-6 1,4 10-6 

Ȼɟɧɡɨɥ 67 0,005-0,024 0,00017 0,15 0,075 

Ⱦɢɚɥɸɦɢɧɢɣ ɬɪɢɨɤɫɢɞ 
(ɜ ɩɟɪɟɫɱɟɬɟ ɧɚ 
ɚɥɸɦɢɧɢɣ) 

18 0,03 0,06 0,06 0,06 

Ⱦɢɦɟɬɢɥɚɦɢɧ 148 0,26 0,008 0,008 0,008 

Ⱦɢɦɟɬɢɥɛɟɧɡɨɥ 
(ɤɫɢɥɨɥ) (ɫɦɟɫɶ ɦɟɬɚ-
, ɨɪɬɨ- ɢ 
ɩɚɪɚɢɡɨɦɟɪɨɜ) 

68 7,8 10-4-0,014 3 10-5 0,2 0,1 

Ⱦɢɦɟɬɢɥɫɭɥɶɮɢɞ 146 0,9 0,05 0,05 0,05 

Ⱦɢɷɬɚɧɨɥɚɦɢɧ ɞɨɩ. 182 1,3-2 0,04 0,07 0,055 

Ɂɨɥɚ Ɍɗɋ ɦɚɡɭɬɧɚɹ 
(ɜ ɩɟɪɟɫɱɟɬɟ ɧɚ 
ɜɚɧɚɞɢɣ) 

23 0,003-0,82 8 10-7 0,03 0,015 

Ʉɟɪɨɫɢɧ 156 0,65 0,013 0,027 0,02 

Ʉɨɛɚɥɶɬ ɢ ɟɝɨ 
ɫɨɟɞɢɧɟɧɢɹ 
(ɤɨɛɚɥɶɬɚ ɨɤɫɢɞ, 
ɫɨɥɢ ɤɨɛɚɥɶɬɚ ɜ 
ɩɟɪɟɫɱɟɬɟ ɧɚ 
ɤɨɛɚɥɶɬ) 

27 0,0012 0,0026 0,0026 0,0026 

Ɇɟɬɚɧ 33 0,2-10,5 0,002 1,5 0,75 

Ɇɟɬɢɥɛɟɧɡɨɥ 
(ɬɨɥɭɨɥ) 70 0,006-0,04 0,0002 0,2 0,1 

Ɇɢɧɟɪɚɥɶɧɨɟ ɦɚɫɥɨ 157 7 10-5-4,8 1,5 10-5 0,15 0,075 

Ɇɨɧɨɷɬɚɧɨɥɚɦɢɧ ɞɨɩ. 181 0,05-0,8 0,002 0,024 0,013 

ɇɚɮɬɚɥɢɧ 75 0,4 0,013 0,013 0,013 

ɋɟɪɨɜɨɞɨɪɨɞ 40 0,003-0,8 6 10-5 0,1 0,05 

ɋɟɪɵ ɞɢɨɤɫɢɞ 43 0,09-293,7 0,06 10,6 5,3 

ɋɨɥɶɜɟɧɬ ɧɚɮɬɚ 159 3,5 0,12 0,12 0,12 

ɋɩɢɪɬ ɢɡɨɨɤɬɢɥɨɜɵɣ 103 0,075 0,0025 0,0025 0,0025 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ C12-C19 

58 
9 10-5– 

5,75 
0,001 21,2 10,6 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ C1-C5 
(ɢɫɤɥɸɱɚɹ ɦɟɬɚɧ) 

56 0,16-73,8 0,008 4,9 2,45 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ C6-C10 

57 0,006-4,26 2 10-4 1 0,5 

ɍɝɥɟɪɨɞ (ɋɚɠɚ) ɞɨɩ. 195 0,07-5,06 0,002 0,21 0,1 

ɍɝɥɟɪɨɞɚ ɨɤɫɢɞ 46 0,3-189,4 0,01 14,2 7,1 

Ɏɟɧɨɥ 73 - 0,004 0,004 0,004 

ɗɬɢɥɛɟɧɡɨɥ (ɫɬɢɪɨɥ) 74 0,0005 1,9 10-5 1,9 10-5 1,9 10-5 
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Ɍɚɛɥɢɰɚ 3.173 – ɉɨɬɪɟɛɥɟɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɭɫɬɚɧɨɜɤɨɣ ɝɢɞɪɨɨɱɢɫɬɤɢ 
ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

ɉɨɬɪɟɛɥɟɧɢɟ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɤȼɬ*ɱ/ɬ 10,7 33,15 

ɉɨɬɪɟɛɥɟɧɢɟ ɩɚɪɚ Ƚɤɚɥ/ɬ 0,0006 2,9 

ɋɜɟɠɚɹ ɜɨɞɚ ɤɭɛ.ɦ/ɬ 0,05 0,21 

Ɉɯɥɚɠɞɚɸɳɚɹ ɜɨɞɚ ɤɭɛ.ɦ/ɬ 0,27 2,7 

Ɍɟɩɥɨɮɢɤɚɰɢɨɧɧɚɹ ɜɨɞɚ ɬ.ɭ.ɬ./ɬ 0,00016 0,0004 

Ɉɛɨɪɨɬɧɚɹ ɜɨɞɚ ɬ.ɭ.ɬ./ɬ 4,6 10-6 0,0022 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ 
(ɜɫɟɝɨ) ɬ.ɭ.ɬ./ɬ 0,005 35,3 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ 
(ɠɢɞɤɨɝɨ) ɬ.ɭ.ɬ./ɬ 0,0007 0,0018 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ 
(ɝɚɡɨɜɨɝɨ) ɬ.ɭ.ɬ./ɬ 0,001 35,3 

 
Ɍɚɛɥɢɰɚ 3.174 – Ɏɢɡɢɱɟɫɤɢɟ ɜɨɡɞɟɣɫɬɜɢɹ, ɩɪɨɢɡɜɨɞɢɦɵɟ ɭɫɬɚɧɨɜɤɨɣ ɝɢɞɪɨɨɱɢɫɬɤɢ 
ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ 

Ɏɚɤɬɨɪ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ɂɫɬɨɱɧɢɤ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɜɨɡɞɟɣɫɬɜɢɹ 

ɍɪɨɜɟɧɶ 
ɜɨɡɞɟɣɫɬɜɢɹ 

Ɇɟɬɨɞ ɫɧɢɠɟɧɢɹ ɭɪɨɜɧɹ 
ɜɨɡɞɟɣɫɬɜɢɹ ɞɨ 
ɧɨɪɦɚɬɢɜɧɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ 

ȼɢɛɪɚɰɢɹ 
ɇɚɫɨɫɧɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɞȻ 82,5-106 

ɇɟɬ 

ȼɢɛɪɚɰɢɹ 
Ʉɨɦɩɪɟɫɫɨɪɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ 

ɞȻ 91-110 
ɇɟɬ 

ȼɢɛɪɚɰɢɹ Ⱥɩɩɚɪɚɬɧɵɣ ɞɜɨɪ ɞȻ 89 ɇɟɬ 

ȼɢɛɪɚɰɢɹ 
ȼɨɡɞɭɲɧɚɹ 

ɤɨɦɩɪɟɫɫɨɪɧɚɹ 
ɞȻ (ɩɨ ɨɫɢ 

X,Y,Z) 
83,85,86 

ɇɟɬ 

ȼɢɛɪɚɰɢɹ 
Ƚɚɡɨɜɚɹ 

ɤɨɦɩɪɟɫɫɨɪɧɚɹ 
ɞȻ (ɩɨ ɨɫɢ 

X,Y,Z) 
82-84,84,85-

86 
ɇɟɬ 

ȼɢɛɪɚɰɢɹ ɇɚɫɨɫɧɚɹ 
ɞȻ (ɩɨ ɨɫɢ 

X,Y,Z) 
82-83,84-
85,84-87 

ɇɟɬ 

ȼɢɛɪɚɰɢɹ ȼɟɧɬɤɚɦɟɪɚ 
ɞȻ (ɩɨ ɨɫɢ 

X,Y,Z) 
82-83,83-
86,83-87 

ɇɟɬ 

Ɍɟɩɥɨɜɨɟ 
ɜɨɡɞɟɣɫɬɜɢɟ 

ɉɟɱɢ °C 
ɧɟ ɛɨɥɟɟ 60 

ɧɚ 
ɩɨɜɟɪɯɧɨɫɬɢ 

ɇɟɬ 

Ɍɟɩɥɨɜɨɟ 
ɜɨɡɞɟɣɫɬɜɢɟ 

Ƚɨɪɹɱɚɹ ɧɚɫɨɫɧɚɹ ȼɬ/ɦ2 156 
ɇɟɬ 

ɒɭɦ ɇɚɫɨɫɧɵɟ ɚɝɪɟɝɚɬɵ ɞȻȺ 80-104,2 ɇɟɬ 

ɒɭɦ ɋɟɤɰɢɢ ɩɟɱɟɣ ɞȻȺ 82,0-86,1 

ɉɪɟɞɭɫɦɨɬɪɟɬɶ 
ɨɛɟɫɩɟɱɟɧɢɟ ɩɪɟɞɟɥɶɧɵɯ 

ɭɪɨɜɧɟɣ ɡɜɭɤɨɜɨɝɨ 
ɞɚɜɥɟɧɢɹ 

ɒɭɦ Ⱥɩɩɚɪɚɬɧɵɣ ɞɜɨɪ ɞȻ 76-100 ɇɟɬ 

ɒɭɦ Ȼɥɨɤ ɤɨɥɨɧɧ ɞȻȺ 72 ɋɨɨɬɜɟɬɫɬɜɭɟɬ ɧɨɪɦɟ 

ɒɭɦ Ɋɟɚɤɬɨɪɧɵɣ ɛɥɨɤ ɞȻȺ 97 ɇɟɬ 

ɒɭɦ Ʉɨɦɩɪɟɫɫɨɪɧɚɹ ɞȻȺ 53-104,2 ɇɟɬ 

ɒɭɦ ȼɟɧɬɤɚɦɟɪɚ ɞȻȺ 81-88 ɇɟɬ 

ɗɥɟɤɬɪɨɦɚɝɧɢɬɧɨɟ 
ɡɚɝɪɹɡɧɟɧɢɟ 

ɋɟɤɰɢɢ ɯ, ɏȼ, ȼɄɏ,ȼɏ, 
ȺȼɈ 

ɞȻȺ 90,1-94,2 

ɉɪɟɞɭɫɦɨɬɪɟɬɶ 
ɨɛɟɫɩɟɱɟɧɢɟ ɩɪɟɞɟɥɶɧɵɯ 

ɭɪɨɜɧɟɣ ɡɜɭɤɨɜɨɝɨ 
ɞɚɜɥɟɧɢɹ 
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Ɍɚɛɥɢɰɚ 3.175 – Ɇɚɬɟɪɢɚɥɶɧɵɟ ɪɟɫɭɪɫɵ ɭɫɬɚɧɨɜɤɢ ɝɢɞɪɨɨɱɢɫɬɤɢ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

Ɍɢɩ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ʉɚɬɚɥɢɡɚɬɨɪɵ 
ɝɢɞɪɨɨɱɢɫɬɤɢ 

Ɇɚɬɟɪɢɚɥɵ ɬ 0,2 234 

Ⱦɢɦɟɬɢɥɞɢɫɭɥɶɮɢɞ Ɋɟɚɝɟɧɬɵ ɬ 12,2 44,4 

ɋɦɚɡɵɜɚɸɳɢɟ ɩɪɢɫɚɞɤɢ Ɋɟɚɝɟɧɬɵ ɬ 660 660 

Ⱦɟɩɪɟɫɫɨɪɧɨ-
ɞɢɫɩɟɪɝɢɪɭɸɳɢɟ 

ɩɪɢɫɚɞɤɢ 
Ɋɟɚɝɟɧɬɵ ɬ 660 660 

Ⱥɧɬɢɫɬɚɬɢɱɟɫɤɢɟ 
ɩɪɢɫɚɞɤɢ 

Ɋɟɚɝɟɧɬɵ ɬ 8,3 8,3 

ɐɟɬɚɧɨɩɨɜɵɲɚɸɳɢɟ 
ɩɪɢɫɚɞɤɢ 

Ɋɟɚɝɟɧɬɵ ɬ 100 100 

ɆɗȺ Ɋɟɚɝɟɧɬɵ ɤɝ 7253,3 36279,8 

ɂɧɝɢɛɢɬɨɪ 
ɨɫɚɞɤɨɨɛɪɚɡɨɜɚɧɢɹ  Ɋɟɚɝɟɧɬɵ ɤɝ/ɫɭɬ 51 88 

Ɉɯɥɚɠɞɚɸɳɚɹ ɠɢɞɤɨɫɬɶ  Ɋɟɚɝɟɧɬɵ ɤɝ/ɫɭɬ 51 88 

ɉɪɨɬɢɜɨɢɡɧɨɫɧɚɹ 
ɩɪɢɫɚɞɤɚ  Ɋɟɚɝɟɧɬɵ ɤɝ/ɫɭɬ 765 1760 

Ⱥɧɬɢɫɬɚɬɢɱɟɫɤɚɹ 
ɩɪɢɫɚɞɤɚ  Ɋɟɚɝɟɧɬɵ ɤɝ/ɫɭɬ 10,2 17,6 

Ɂɚɳɢɬɧɵɣ ɫɥɨɣ ACT 069 Ɇɚɬɟɪɢɚɥɵ ɤɝ/ɫɭɬ 2,1 3,5 

Ɂɚɳɢɬɧɵɣ ɫɥɨɣ ACT 077 Ɇɚɬɟɪɢɚɥɵ ɤɝ/ɫɭɬ 1,5 2,6 

Ɂɚɳɢɬɧɵɣ ɫɥɨɣ ACT 645 Ɇɚɬɟɪɢɚɥɵ ɤɝ/ɫɭɬ 2,6 4,4 

Ɂɚɳɢɬɧɵɣ ɫɥɨɣ ACT 961 Ɇɚɬɟɪɢɚɥɵ ɤɝ/ɫɭɬ 10,2 17,6 

ɂɧɟɪɬɧɵɣ ɲɚɪ Ⱦɭ 19 ɦɚɬɟɪɢɚɥ ɤɝ 4283,6 6673,03 

ɂɧɟɪɬɧɵɣ ɲɚɪ Ⱦɭ 6 ɦɚɬɟɪɢɚɥ ɤɝ 1427,9 2901,3 

ɂɧɟɪɬɧɵɣ ɲɚɪ Ⱦɭ 3 ɦɚɬɟɪɢɚɥ ɤɝ 475,9 660,8 

ɂɧɟɪɬɧɵɣ ɲɚɪ Ⱦɭ 13 ɦɚɬɟɪɢɚɥ ɤɝ 2756,3 2756,3 

ɂɧɟɪɬɧɵɣ ɲɚɪ Ⱦɭ 10 ɦɚɬɟɪɢɚɥ ɤɝ 358,2 1110,6 

Ɏɢɥɶɬɪɨɷɥɟɦɟɧɬ ɧɚ 10 
ɦɢɤɪɨɧ 

ɦɚɬɟɪɢɚɥ ɲɬɭɤ 48 48 

Ɏɢɥɶɬɪɨɷɥɟɦɟɧɬ ɧɚ 5 
ɦɢɤɪɨɧ 

ɦɚɬɟɪɢɚɥ ɲɬɭɤ 48 48 

Ⱥɡɨɬ ɨɫɨɛɨɣ ɱɢɫɬɨɬɵ ɦɚɬɟɪɢɚɥ ɛɚɥɥɨɧ 24 24 

ɋɬɚɛɢɥɢɡɚɬɨɪ  ɪɟɚɝɟɧɬ ɤɝ 15865,2 15865,2 

ɂɧɟɪɬɧɵɣ ɲɚɪ Ⱦɭ 12 ɦɚɬɟɪɢɚɥ ɤɝ 475,9 475,9 

ɆȾɗȺ ɪɟɚɝɟɧɬ ɤɝ 3909,6 3909,6 

ɂɧɝɢɛɢɬɨɪ ɤɨɪɪɨɡɢɢ  ɪɟɚɝɟɧɬ ɤɝ 192 2736,7 

Ⱥɧɬɢɩɟɧɧɚɹ ɩɪɢɫɚɞɤɚ  ɪɟɚɝɟɧɬ ɤɝ 1662,8 1662,8 

Ʉɚɬɚɥɢɡɚɬɨɪ  Ɇɚɬɟɪɢɚɥɵ ɬ 4,3 24,9 

ɄɈɆɉɅȿɄɋȺɅ-ɗɄɈ «Ⱦ» Ɇɚɬɟɪɢɚɥɵ ɤɝ/ɬ 0,13 0,3 

 



ɂɌɋ 30–2017 

387 
 

Ɍɚɛɥɢɰɚ 3.176 – Ɉɬɯɨɞɵ ɭɫɬɚɧɨɜɤɢ ɝɢɞɪɨɨɱɢɫɬɤɢ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɬɯɨɞɚ 

ɂɫɬɨɱɧɢɤ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɨɜ 

Ʉɨɞ ɨɬɯɨɞɚ 
ɩɨ ɎɄɄɈ 

Ʉɥɚɫɫ 
ɨɩɚɫɧɨɫɬɢ 
ɨɬɯɨɞɚ ɞɥɹ 

Ɉɋ 

Ɇɚɫɫɚ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɚ ɜ 
ɪɟɮɟɪɟɧɬɧɨɦ 

ɝɨɞɭ, ɬ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɫɩɨɫɨɛɚ 

ɭɬɢɥɢɡɚɰɢɢ 
(ɜɬɨɪɢɱɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ) 
ɢɥɢ 

ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ 
ɨɬɯɨɞɚ 

Ʉɨɤɫɨɜɵɟ ɦɚɫɫɵ 
ɨɬɪɚɛɨɬɚɧɧɵɟ, 
ɡɚɝɪɹɡɧɟɧɧɵɟ 

ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ 
(ɫɨɞɟɪɠɚɧɢɟ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 
15% ɢ ɛɨɥɟɟ) 

Ɂɚɦɟɧɚ 
ɨɬɪɚɛɨɬɚɧɧɵɯ 

ɤɚɬɚɥɢɡɚɬɨɪɨɜ ɜ 
ɪɟɚɤɬɨɪɚɯ 
ɭɫɬɚɧɨɜɤɢ 

44250501203 3 363 

ɉɟɪɟɞɚɱɚ ɧɚ 
ɭɬɢɥɢɡɚɰɢɸ 

ɞɪɭɝɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ 

Ɉɬɯɨɞɵ 
ɦɢɧɟɪɚɥɶɧɵɯ ɦɚɫɟɥ 

ɤɨɦɩɪɟɫɫɨɪɧɵɯ 

ɧɚɫɨɫɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ 

40616601313 3 0,032 ɇɟɬ 

Ɉɬɯɨɞɵ 
ɦɢɧɟɪɚɥɶɧɵɯ ɦɚɫɟɥ 

ɢɧɞɭɫɬɪɢɚɥɶɧɵɯ 

ɧɚɫɨɫɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ 

40613001313 3 0,003-3,24 ɉɟɪɟɪɚɛɨɬɤɚ 

Ʉɚɬɚɥɢɡɚɬɨɪ ɧɚ 
ɨɫɧɨɜɟ ɨɤɫɢɞɚ 

ɚɥɸɦɢɧɢɹ 
ɦɨɥɢɛɞɟɧɨɜɵɣ 
ɨɬɪɚɛɨɬɚɧɧɵɣ  

Ƚɢɞɪɨɨɱɢɫɬɤɚ 
ɬɨɩɥɢɜɚ 

44100301493 3 1-180 

ɉɟɪɟɞɚɱɚ ɧɚ 
ɭɬɢɥɢɡɚɰɢɸ 

ɞɪɭɝɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ 

ɒɥɚɦ ɨɱɢɫɬɤɢ 
ɟɦɤɨɫɬɟɣ ɢ 

ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɨɬ 
ɧɟɮɬɢ ɢ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 

Ɉɱɢɫɬɤɚ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ 

ɩɟɪɟɞ 
ɪɟɦɨɧɬɧɵɦɢ 

ɪɚɛɨɬɚɦɢ 

91120002393 3 20-29,3 ɉɟɪɟɪɚɛɨɬɤɚ 

ɉɟɫɨɤ, ɡɚɝɪɹɡɧɟɧɧɵɣ 
ɧɟɮɬɶɸ ɢɥɢ 

ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ 
(ɫɨɞɟɪɠɚɧɢɟ ɧɟɮɬɢ 
ɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 

15 % ɢ ɛɨɥɟɟ) 

Ʌɢɤɜɢɞɚɰɢɹ 
(ɡɚɫɵɩɤɚ ɩɟɫɤɨɦ) 

ɩɪɨɥɢɜɨɜ ɢ 
ɭɬɟɱɟɤ ɩɪɢ 

ɪɚɛɨɬɟ 
ɨɛɨɪɭɞɨɜɚɧɢɹ 

91920101393 3 0,41-15 ɉɟɪɟɪɚɛɨɬɤɚ 

Ɉɬɯɨɞɵ 
ɦɢɧɟɪɚɥɶɧɵɯ ɦɚɫɟɥ 

ɬɭɪɛɢɧɧɵɯ 

ɇɚɫɨɫɧɨɟ ɢ 
ɤɨɦɩɪɟɫɫɨɪɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ 

40617001313 3 0,5-0,66 
ȼɬɨɪɢɱɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

 

Ɍɚɛɥɢɰɚ 3.177 – ɋɛɪɨɫɵ ɭɫɬɚɧɨɜɤɢ ɝɢɞɪɨɨɱɢɫɬɤɢ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ 
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pH ɞɨɩ. 170 Ⱦɚ 0,07-0,28 7,04 9,05 8,05 

Ⱥɦɦɨɧɢɣ-ɢɨɧ 5 Ⱦɚ 0,29-4,7 1,8 568 284,9 

ȼɡɜɟɲɟɧɧɵɟ 
ɜɟɳɟɫɬɜɚ 

166 Ⱦɚ 
ɧɟɬ 

ɞɚɧɧɵɯ 
150 150 150 

ɇɟɮɬɟɩɪɨɞɭɤɬɵ 
(ɧɟɮɬɶ) 74 Ⱦɚ 9,5-255,4 0,002 400000 200000 

ɋɭɥɶɮɢɞɵ 99 Ⱦɚ/ɇɟɬ 
0,009-
1383,6 

0,002 57500 28750 
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3.13.4 ɍɫɬɚɧɨɜɤɚ ɝɢɞɪɨɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ 

 

Ⱦɚɧɧɵɟ ɩɨ ɩɨɬɪɟɛɥɟɧɢɸ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ, ɜɵɛɪɨɫɚɦ ɡɚɝɪɹɡɧɹɸɳɢɯ 
ɜɟɳɟɫɬɜ, ɮɢɡɢɱɟɫɤɨɦɭ ɜɨɡɞɟɣɫɬɜɢɸ ɢ ɦɚɬɟɪɢɚɥɶɧɵɦ ɪɟɫɭɪɫɚɦ ɞɥɹ ɭɫɬɚɧɨɜɨɤ 
ɝɢɞɪɨɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 3.178 – 3.181. 
 
Ɍɚɛɥɢɰɚ 3.178 – ȼɵɛɪɨɫɵ ɭɫɬɚɧɨɜɤɢ ɝɢɞɪɨɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ 
ɜɵɛɪɨɫɨɜ 

Ʉɨɞ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ ɩɨ 
1316 (I – ɞɥɹ 

ɚɬɦ. ɜɨɡɞɭɯɚ) 

Ƚɨɞɨɜɚɹ ɦɚɫɫɚ 
ɜɵɛɪɨɫɨɜ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɬ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ 

ɜɵɛɪɨɫɨɜ, ɝ/ɫ 

ɋɪɟɞɧɢɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ⱥɡɨɬɚ ɞɢɨɤɫɢɞ 1 20,2 0,6 0,9 0,75 

Ⱥɡɨɬɚ ɨɤɫɢɞ 2 3,3 0,1 0,15 0,13 

ɋɟɪɵ ɞɢɨɤɫɢɞ 43 0,6 0,018 0,025 0,02 

ɍɝɥɟɪɨɞɚ 
ɨɤɫɢɞ 

46 14,8 0,47 0,67 0,57 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ 

C1-C-5 
(ɢɫɤɥɸɱɚɹ 

ɦɟɬɚɧ) 

56 1,5 0,05 0,07 0,06 

 
Ɍɚɛɥɢɰɚ 3.179 – ɉɨɬɪɟɛɥɟɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɭɫɬɚɧɨɜɤɨɣ 
ɝɢɞɪɨɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

ɉɨɬɪɟɛɥɟɧɢɟ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɤȼɬ*ɱ/ɬ 16,6 18,7 

ɉɨɬɪɟɛɥɟɧɢɟ ɩɚɪɚ Ƚɤɚɥ/ɬ 0,019 0,02 

ɋɜɟɠɚɹ ɜɨɞɚ ɤɭɛ.ɦ/ɬ 0,007 0,02 

Ɍɟɩɥɨɮɢɤɚɰɢɨɧɧɚɹ ɜɨɞɚ ɬ.ɭ.ɬ./ɬ 0,00069 0,00077 

 
Ɍɚɛɥɢɰɚ 3.180 – Ɏɢɡɢɱɟɫɤɢɟ ɜɨɡɞɟɣɫɬɜɢɹ, ɩɪɨɢɡɜɨɞɢɦɵɟ ɭɫɬɚɧɨɜɤɨɣ 
ɝɢɞɪɨɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ 

Ɏɚɤɬɨɪ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ɂɫɬɨɱɧɢɤ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɜɨɡɞɟɣɫɬɜɢɹ 

ɍɪɨɜɟɧɶ 
ɜɨɡɞɟɣɫɬɜɢɹ 

Ɇɟɬɨɞ ɫɧɢɠɟɧɢɹ ɭɪɨɜɧɹ 
ɜɨɡɞɟɣɫɬɜɢɹ ɞɨ 

ɧɨɪɦɚɬɢɜɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ 

ȼɢɛɪɚɰɢɹ 
ɇɚɫɨɫɧɨ-

ɤɨɦɩɪɟɫɫɨɪɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ 

ɦɦ·ɫ-1 7,1 ɇɟɬ 

ȼɢɛɪɚɰɢɹ 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɞȻ 46,5-96,6 

ɉɪɢɦɟɧɟɧɢɟ 
ɡɜɭɤɨɢɡɨɥɢɪɭɸɳɢɯ ɩɨɤɪɵɬɢɣ 
ɧɚɡɟɦɧɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ. ɍɫɬɪɨɣɫɬɜɨ 

ɜɢɛɪɨɢɡɨɥɢɪɨɜɚɧɧɵɯ 
ɮɭɧɞɚɦɟɧɬɨɜ ɢ ɚɦɨɪɬɢɡɚɬɨɪɨɜ 

ɩɨɞ ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ 
ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɟɪɟɞɚɱɢ 

ɜɢɛɪɚɰɢɢ ɫɬɪɨɢɬɟɥɶɧɵɦ 
ɤɨɧɫɬɪɭɤɰɢɹɦ. 

Ɍɟɩɥɨɜɨɟ 
ɜɨɡɞɟɣɫɬɜɢɟ 

ɉɟɱɢ °C 
ɧɟ ɛɨɥɟɟ 60 ɧɚ 
ɩɨɜɟɪɯɧɨɫɬɢ 

ɇɟɬ 

Ɍɟɩɥɨɜɨɟ 
ɜɨɡɞɟɣɫɬɜɢɟ 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ 

°C 20,1-22,9 ɇɟɬ 

ɒɭɦ ɇɚɫɨɫɧɵɟ ɚɝɪɟɝɚɬɵ ɞȻȺ 80 ɇɟɬ 

 



ɂɌɋ 30–2017 

389 
 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 3.180 

Ɏɚɤɬɨɪ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ɂɫɬɨɱɧɢɤ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɜɨɡɞɟɣɫɬɜɢɹ 

ɍɪɨɜɟɧɶ 
ɜɨɡɞɟɣɫɬɜɢɹ 

Ɇɟɬɨɞ ɫɧɢɠɟɧɢɹ ɭɪɨɜɧɹ 
ɜɨɡɞɟɣɫɬɜɢɹ ɞɨ 

ɧɨɪɦɚɬɢɜɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ 

ɒɭɦ 
Ʉɨɦɩɪɟɫɫɨɪɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ 

ɞȻȺ 80 ɇɟɬ 

ɒɭɦ 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɞȻȺ 60-104 

ɉɪɢɦɟɧɟɧɢɟ 
ɡɜɭɤɨɢɡɨɥɢɪɭɸɳɢɯ ɩɨɤɪɵɬɢɣ 
ɧɚɡɟɦɧɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ. ɍɫɬɪɨɣɫɬɜɨ 

ɜɢɛɪɨɢɡɨɥɢɪɨɜɚɧɧɵɯ 
ɮɭɧɞɚɦɟɧɬɨɜ ɢ ɚɦɨɪɬɢɡɚɬɨɪɨɜ 

ɩɨɞ ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ 
ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɟɪɟɞɚɱɢ 

ɜɢɛɪɚɰɢɢ ɫɬɪɨɢɬɟɥɶɧɵɦ 
ɤɨɧɫɬɪɭɤɰɢɹɦ. 

 
Ɍɚɛɥɢɰɚ 3.181 – Ɇɚɬɟɪɢɚɥɶɧɵɟ ɪɟɫɭɪɫɵ ɭɫɬɚɧɨɜɤɢ ɝɢɞɪɨɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ ɞɢɡɟɥɶɧɨɝɨ 
ɬɨɩɥɢɜɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

Ɍɢɩ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) ɪɟɫɭɪɫɨɜ 

ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɍɨɩɥɢɜɧɵɣ ɝɚɡ Ɇɚɬɟɪɢɚɥɵ ɦ3/ɬ ɇɟɬ ɞɚɧɧɵɯ 28 

 

3.13.5 Ƚɢɞɪɨɨɱɢɫɬɤɚ ɛɟɧɡɢɧɚ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ 

 

Ⱦɚɧɧɵɟ ɩɨ ɩɨɬɪɟɛɥɟɧɢɸ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ, ɜɵɛɪɨɫɚɦ ɡɚɝɪɹɡɧɹɸɳɢɯ 
ɜɟɳɟɫɬɜ, ɮɢɡɢɱɟɫɤɨɦɭ ɜɨɡɞɟɣɫɬɜɢɸ, ɫɛɪɨɫɚɦ ɢ ɦɚɬɟɪɢɚɥɶɧɵɦ ɪɟɫɭɪɫɚɦ ɞɥɹ ɭɫɬɚɧɨɜɨɤ 
ɝɢɞɪɨɨɱɢɫɬɤɢ ɛɟɧɡɢɧɚ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 3.182 – 

3.186. 

 
Ɍɚɛɥɢɰɚ 3.182 – ȼɵɛɪɨɫɵ ɭɫɬɚɧɨɜɤɢ ɝɢɞɪɨɨɱɢɫɬɤɢ ɛɟɧɡɢɧɚ ɤɚɬ. Ʉɪɟɤɢɧɝɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ 
ɜɵɛɪɨɫɨɜ 

Ʉɨɞ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ ɩɨ 
1316 (I – ɞɥɹ ɚɬɦ. 

ɜɨɡɞɭɯɚ) 

Ƚɨɞɨɜɚɹ ɦɚɫɫɚ 
ɜɵɛɪɨɫɨɜ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɬ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ 

ɜɵɛɪɨɫɨɜ, ɝ/ɫ 

ɋɪɟɞɧɢɣ ɜɵɛɪɨɫ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ⱥɡɨɬɚ ɞɢɨɤɫɢɞ 1 10,2-125,9 0,7 5,5 3,1 

Ⱥɡɨɬɚ ɨɤɫɢɞ 2 1,7-20,6 0,1 0,9 0,5 

Ⱥɦɢɥɟɧɵ 
(ɫɦɟɫɶ 

ɢɡɨɦɟɪɨɜ) 
60 5,3-10,7 0,18 0,36 0,27 

Ȼɟɧɡɚɩɢɪɟɧ 70 
3,2 10-6– 

1 10-5 
4 10-8 4 10-7 2,2 10-7 

Ȼɟɧɡɨɥ 67 0,3-0,7 0,001 0,012 0,007 

Ⱦɢɦɟɬɢɥɛɟɧɡɨɥ 
(ɤɫɢɥɨɥ) (ɫɦɟɫɶ 
ɦɟɬɚ-, ɨɪɬɨ– ɢ 
ɩɚɪɚɢɡɨɦɟɪɨɜ) 

68 0,5-2,1 0,02 0,07 0,045 

Ⱦɢɷɬɚɧɨɥɚɦɢɧ ɞɨɩ. 182 1,2 0,04 0,04 0,04 

Ɇɟɬɚɧ 33 1,6-3,5 0,004 0,16 0,08 

Ɇɟɬɢɥɛɟɧɡɨɥ 
(ɬɨɥɭɨɥ) 70 0,4-3,6 0,015 0,12 0,07 

Ɇɨɧɨɷɬɚɧɨɥɚɦɢɧ ɞɨɩ. 181 0,01 0,0004 0,0004 0,0004 

ɋɟɪɨɜɨɞɨɪɨɞ 40 0,0077-0,15 0,0003 0,005 0,0027 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 3.182 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ 
ɜɵɛɪɨɫɨɜ 

Ʉɨɞ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ ɩɨ 
1316 (I – ɞɥɹ ɚɬɦ. 

ɜɨɡɞɭɯɚ) 

Ƚɨɞɨɜɚɹ ɦɚɫɫɚ 
ɜɵɛɪɨɫɨɜ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɬ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ 

ɜɵɛɪɨɫɨɜ, ɝ/ɫ 

ɋɪɟɞɧɢɣ ɜɵɛɪɨɫ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

ɋɟɪɵ ɞɢɨɤɫɢɞ 43 0,372-23,34 0,3 0,86 0,58 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ 
C12-C19 

58 0,043 0,0017 0,0017 0,0017 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ 
C1-C5 
(ɢɫɤɥɸɱɚɹ 
ɦɟɬɚɧ) 

56 2,06-43,54 0,03 1,46 0,75 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ 
C6-C10 

57 10,97 0,42 0,42 0,42 

ɍɝɥɟɪɨɞɚ ɨɤɫɢɞ 46 2,39-34,74 0,1 1,6 0,85 
 
Ɍɚɛɥɢɰɚ 3.183 – ɉɨɬɪɟɛɥɟɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɭɫɬɚɧɨɜɤɨɣ ɝɢɞɪɨɨɱɢɫɬɤɢ 
ɛɟɧɡɢɧɚ ɤɚɬ. Ʉɪɟɤɢɧɝɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

ɉɨɬɪɟɛɥɟɧɢɟ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɤȼɬ*ɱ/ɬ 12,3 35,7 

ɉɨɬɪɟɛɥɟɧɢɟ ɩɚɪɚ Ƚɤɚɥ/ɬ 0,0015 0,0019 

Ɉɯɥɚɠɞɚɸɳɚɹ ɜɨɞɚ ɤɭɛ.ɦ/ɬ 4,4 4,4 

Ɉɛɨɪɨɬɧɚɹ ɜɨɞɚ ɬ.ɭ.ɬ./ɬ 0,0042 0,0084 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ 
(ɜɫɟɝɨ) ɬ.ɭ.ɬ./ɬ 0,013 0,017 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ 
(ɝɚɡɨɜɨɝɨ) ɬ.ɭ.ɬ./ɬ 0,013 0,017 

 
Ɍɚɛɥɢɰɚ 3.184 – Ɏɢɡɢɱɟɫɤɢɟ ɜɨɡɞɟɣɫɬɜɢɹ, ɩɪɨɢɡɜɨɞɢɦɵɟ ɭɫɬɚɧɨɜɤɨɣ ɝɢɞɪɨɨɱɢɫɬɤɢ 
ɛɟɧɡɢɧɚ ɤɚɬ. ɤɪɟɤɢɧɝɚ 

Ɏɚɤɬɨɪ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ɂɫɬɨɱɧɢɤ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɜɨɡɞɟɣɫɬɜɢɹ 

ɍɪɨɜɟɧɶ 
ɜɨɡɞɟɣɫɬɜɢɹ 

Ɇɟɬɨɞ ɫɧɢɠɟɧɢɹ 
ɭɪɨɜɧɹ ɜɨɡɞɟɣɫɬɜɢɹ 

ɞɨ ɧɨɪɦɚɬɢɜɧɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ 

ȼɢɛɪɚɰɢɹ ɇɚɫɨɫɧɚɹ ɞȻ 102 ɋɨɨɬɜɟɬɫɬɜɭɟɬ ɧɨɪɦɟ 

ȼɢɛɪɚɰɢɹ Ʉɨɦɩɪɟɫɫɨɪɧɚɹ ɞȻ 112 ɋɨɨɬɜɟɬɫɬɜɭɟɬ ɧɨɪɦɟ 

ɒɭɦ ɇɚɫɨɫɧɚɹ ɞȻȺ 90 ɇɟɬ 

ɒɭɦ Ʉɨɦɩɪɟɫɫɨɪɧɚɹ ɞȻȺ 94 ɇɟɬ 

ɒɭɦ ɋɟɤɰɢɹ 2000 ɞȻȺ 87 ɇɟɬ 

ɒɭɦ ɋɟɤɰɢɹ 3000 ɞȻȺ 83 ɇɟɬ 

ɒɭɦ ɋɟɤɰɢɹ 4000 ɞȻȺ 85 ɇɟɬ 

ɒɭɦ Ɋɟɚɤɬɨɪɧɵɣ ɛɥɨɤ ɞȻȺ 85 ɇɟɬ 

ɒɭɦ ɋɟɤɰɢɹ 5000 ɞȻȺ 86 ɇɟɬ 

ɒɭɦ ɋɟɤɰɢɹ 6000 ɞȻȺ 86 ɇɟɬ 
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Ɍɚɛɥɢɰɚ 3.185 – Ɇɚɬɟɪɢɚɥɶɧɵɟ ɪɟɫɭɪɫɵ ɭɫɬɚɧɨɜɤɢ ɝɢɞɪɨɨɱɢɫɬɤɢ ɛɟɧɡɢɧɚ ɤɚɬ. ɤɪɟɤɢɧɝɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

Ɍɢɩ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ʉɚɬɚɥɢɡɚɬɨɪ  Ɇɚɬɟɪɢɚɥɵ ɤɝ 723 8274,3 

Ɂɚɳɢɬɧɵɣ ɫɥɨɣ ȺɋɌ 
068 

Ɇɚɬɟɪɢɚɥɵ ɤɝ 168,9 168,9 

Ɂɚɳɢɬɧɵɣ ɫɥɨɣ ȺɋɌ 
078 

Ɇɚɬɟɪɢɚɥɵ ɤɝ 190 190 

Ɂɚɳɢɬɧɵɣ ɫɥɨɣ ȺɋɌ 
139 

Ɇɚɬɟɪɢɚɥɵ ɤɝ 203,5 203,5 

Ɂɚɳɢɬɧɵɣ ɫɥɨɣ ȺɋɌ 
108 

Ɇɚɬɟɪɢɚɥɵ ɤɝ 179,4 179,4 

ɆȾɗȺ,100% 
(Ɇɟɬɢɥɞɢɷɬɚɧɨɥɚɦɢɧ) Ɋɟɚɝɟɧɬɵ ɬ 0,14 0,2 

ɂɧɝɢɛɢɬɨɪ ɤɨɪɪɨɡɢɢ  Ɋɟɚɝɟɧɬɵ ɬ 0,34 0,53 

Ʉɚɬɚɥɢɡɚɬɨɪ 
ɝɢɞɪɨɨɱɢɫɬɤɢ  Ɇɚɬɟɪɢɚɥɵ ɬ 0,49 0,78 

 
Ɍɚɛɥɢɰɚ 3.186 – ɋɛɪɨɫɵ ɭɫɬɚɧɨɜɤɢ ɝɢɞɪɨɨɱɢɫɬɤɢ ɛɟɧɡɢɧɚ ɤɚɬ. ɤɪɟɤɢɧɝɚ  
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Ⱥɦɦɨɧɢɣ-ɢɨɧ 5 Ⱦɚ 0,5 0,93 18,25 5,3 

ɇɟɮɬɟɩɪɨɞɭɤɬɵ 
(ɧɟɮɬɶ) 74 Ⱦɚ 1,3 1 28 14 

ɋɭɥɶɮɢɞɵ 99 Ⱦɚ 0,014 0,04 0,3 0,15 

ȼɡɜɟɲɟɧɧɵɟ 
ɜɟɳɟɫɬɜɚ 

166 Ⱦɚ 6,6 39 171 72 

 

3.13.6 Ƚɢɞɪɢɪɨɜɚɧɢɟ ɞɢɫɬɢɥɥɹɬɨɜ ɜɬɨɪɢɱɧɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ (ɛɟɧɡɢɧɨɜɵɯ, 
ɤɟɪɨɫɢɧɨɜɵɯ ɢ ɞɢɡɟɥɶɧɵɯ ɮɪɚɤɰɢɣ) 

 

Ⱦɚɧɧɵɟ ɩɨ ɩɨɬɪɟɛɥɟɧɢɸ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ, ɜɵɛɪɨɫɚɦ ɡɚɝɪɹɡɧɹɸɳɢɯ 
ɜɟɳɟɫɬɜ, ɮɢɡɢɱɟɫɤɨɦɭ ɜɨɡɞɟɣɫɬɜɢɸ, ɫɛɪɨɫɚɦ, ɨɬɯɨɞɚɦ ɢ ɦɚɬɟɪɢɚɥɶɧɵɦ ɪɟɫɭɪɫɚɦ ɞɥɹ 
ɭɫɬɚɧɨɜɨɤ ɝɢɞɪɢɪɨɜɚɧɢɹ ɞɢɫɬɢɥɥɹɬɨɜ ɜɬɨɪɢɱɧɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɚɯ 3.187 – 3.192. 
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Ɍɚɛɥɢɰɚ 3.187 – ȼɵɛɪɨɫɵ ɭɫɬɚɧɨɜɤɢ ɝɢɞɪɢɪɨɜɚɧɢɹ ɞɢɫɬɢɥɥɹɬɨɜ ɜɬɨɪɢɱɧɨɝɨ 
ɩɪɨɢɫɯɨɠɞɟɧɢɹ (ɛɟɧɡɢɧɨɜɵɯ, ɤɟɪɨɫɢɧɨɜɵɯ ɢ ɞɢɡɟɥɶɧɵɯ ɮɪɚɤɰɢɣ) 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ 
ɜɵɛɪɨɫɨɜ 

Ʉɨɞ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ ɩɨ 
1316 (I – ɞɥɹ ɚɬɦ. 

ɜɨɡɞɭɯɚ) 

Ƚɨɞɨɜɚɹ ɦɚɫɫɚ 
ɜɵɛɪɨɫɨɜ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɬ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ 

ɜɵɛɪɨɫɨɜ, ɝ/ɫ 

ɋɪɟɞɧɢɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ⱥɡɨɬɚ ɞɢɨɤɫɢɞ 1 0,4-44,1 0,013 44,3 22,16 

Ⱥɡɨɬɚ ɨɤɫɢɞ 2 0,07-42,3 0,021 7,2 3,6 

Ⱥɦɢɥɟɧɵ (ɫɦɟɫɶ 
ɢɡɨɦɟɪɨɜ) 60 0,16-3,4 0,005 0,11 0,058 

Ȼɟɧɡɚɩɢɪɟɧ 7 
8 10-7– 

3 10-5 
3,2 10-8 4 10-4 2 10-4 

Ȼɟɧɡɨɥ 67 0,006-0,7 1 10-4 0,09 0,045 

ȼɚɧɚɞɢɹ ɩɹɬɢ 
ɨɤɫɢɞ 

9 0,07-1,2 0,002 1,7 0,85 

Ⱦɢɦɟɬɢɥɚɦɢɧ 148 0,1 0,003 0,003 0,003 

Ⱦɢɦɟɬɢɥɛɟɧɡɨɥ 
(ɤɫɢɥɨɥ) (ɫɦɟɫɶ 
ɦɟɬɚ-, ɨɪɬɨ- ɢ 

ɩɚɪɚɢɡɨɦɟɪɨɜ) 

68 0,005-0,01 1,6 10-4 0,13 0,065 

Ɂɨɥɚ Ɍɗɋ 
ɦɚɡɭɬɧɚɹ (ɜ 

ɩɟɪɟɫɱɟɬɟ ɧɚ 
ɜɚɧɚɞɢɣ) 

23 0,003-0,2 1 10-4 0,01 0,005 

Ʉɟɪɨɫɢɧ 156 2,9-2,94 0,136 0,137 0,1365 

Ɇɟɬɚɧ 33 0,03-15,1 8 10-4 3,8 1,9 

Ɇɟɬɢɥɛɟɧɡɨɥ 
(ɬɨɥɭɨɥ) 70 0,009-0,7 0,003 0,13 0,067 

Ɇɢɧɟɪɚɥɶɧɨɟ 
ɦɚɫɥɨ 

157 1,4 0,04 0,04 0,04 

Ɇɨɧɨɷɬɚɧɨɥɚɦɢɧ ɞɨɩ. 181 0,7-2,4 0,05 0,22 0,14 

ɉɵɥɶ 
ɧɟɨɪɝɚɧɢɱɟɫɤɚɹ ɫ 

ɫɨɞɟɪɠɚɧɢɟɦ 
ɤɪɟɦɧɢɹ ɦɟɧɟɟ 
20, 20 – 70, ɚ 

ɬɚɤɠɟ ɛɨɥɟɟ 70 
ɩɪɨɰɟɧɬɨɜ 

37 7,4 10,2 10,2 10,2 

ɋɟɪɨɜɨɞɨɪɨɞ 40 0,095-2,4 0,003 0,8 0,4 

ɋɟɪɵ ɞɢɨɤɫɢɞ 43 0,2-1032,8 0,002 579,3 289,7 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ C12-

C19 
58 0,3-6,1 0,08 0,2 0,14 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ C1-

C5 (ɢɫɤɥɸɱɚɹ 
ɦɟɬɚɧ) 

56 0,02-201 0,0004 6,4 3,2 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ C6-

C10 
57 0,003-125,4 4 10-4 4 2 

ɍɝɥɟɪɨɞ (ɋɚɠɚ) ɞɨɩ. 195 0,02-0,8 0,004 0,039 0,022 

ɍɝɥɟɪɨɞɚ ɨɤɫɢɞ 46 0,18-100,2 0,019 85 42,5 

ɗɬɢɥɛɟɧɡɨɥ 
(ɫɬɢɪɨɥ) 74 0,002-0,003 1,7 10-4 0,021 0,01 
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Ɍɚɛɥɢɰɚ 3.188 – ɉɨɬɪɟɛɥɟɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɭɫɬɚɧɨɜɤɢ ɝɢɞɪɢɪɨɜɚɧɢɹ 
ɞɢɫɬɢɥɥɹɬɨɜ ɜɬɨɪɢɱɧɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ (ɛɟɧɡɢɧɨɜɵɯ, ɤɟɪɨɫɢɧɨɜɵɯ ɢ ɞɢɡɟɥɶɧɵɯ 
ɮɪɚɤɰɢɣ) 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

ɉɨɬɪɟɛɥɟɧɢɟ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɤȼɬ*ɱ/ɬ 14,1 40,2 

ɉɨɬɪɟɛɥɟɧɢɟ ɩɚɪɚ Ƚɤɚɥ/ɬ 0,0004 302,4 

ɋɜɟɠɚɹ ɜɨɞɚ ɤɭɛ.ɦ/ɬ 0,009 0,006 

Ɍɟɩɥɨɮɢɤɚɰɢɨɧɧɚɹ 
ɜɨɞɚ 

ɬ.ɭ.ɬ./ɬ 2,5 10-5 1,9 

Ɉɛɨɪɨɬɧɚɹ ɜɨɞɚ ɬ.ɭ.ɬ./ɬ 1,9 10-5 0,00055 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ 
(ɜɫɟɝɨ) ɬ.ɭ.ɬ./ɬ 0,001 356,4 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ 
(ɠɢɞɤɨɝɨ) ɬ.ɭ.ɬ./ɬ 0,0003 37,7 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ 
(ɝɚɡɨɜɨɝɨ) ɬ.ɭ.ɬ./ɬ 0,008 318,7 

 
Ɍɚɛɥɢɰɚ 3.189 – Ɏɢɡɢɱɟɫɤɢɟ ɜɨɡɞɟɣɫɬɜɢɹ, ɩɪɨɢɡɜɨɞɢɦɵɟ ɭɫɬɚɧɨɜɤɢ ɝɢɞɪɢɪɨɜɚɧɢɹ 
ɞɢɫɬɢɥɥɹɬɨɜ ɜɬɨɪɢɱɧɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ (ɛɟɧɡɢɧɨɜɵɯ, ɤɟɪɨɫɢɧɨɜɵɯ ɢ ɞɢɡɟɥɶɧɵɯ 
ɮɪɚɤɰɢɣ) 

Ɏɚɤɬɨɪ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ɂɫɬɨɱɧɢɤ ɜɨɡɞɟɣɫɬɜɢɹ 
ȿɞɢɧɢɰɵ 

ɢɡɦɟɪɟɧɢɹ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ɍɪɨɜɟɧɶ 
ɜɨɡɞɟɣɫɬɜɢɹ 

Ɇɟɬɨɞ ɫɧɢɠɟɧɢɹ 
ɭɪɨɜɧɹ ɜɨɡɞɟɣɫɬɜɢɹ 

ɞɨ ɧɨɪɦɚɬɢɜɧɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ 

ȼɢɛɪɚɰɢɹ 

ɇɚɫɨɫɧɨ-ɤɨɦɩɪɟɫɫɨɪɧɨɟ, 
ɜɟɧɬɢɥɹɰɢɨɧɧɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ, ɚɩɩɚɪɚɬɵ 
ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ, 

ɩɟɱɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, 
ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ, 
ɬɪɚɧɫɩɨɪɬɧɨɟ ɫɪɟɞɫɬɜɨ 

ɞȻ 46-98 
ɇɟ ɩɪɟɜɵɲɚɟɬ 

ɩɪɟɞɟɥɶɧɨ-
ɞɨɩɭɫɬɢɦɵɣ ɭɪɨɜɟɧɶ 

ȼɢɛɪɚɰɢɹ 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɞȻȺ 65,5-91,6 

ɇɟɬ 

Ɍɟɩɥɨɜɨɟ 
ɜɨɡɞɟɣɫɬɜɢɟ 

ɉɟɱɢ °C 
ɧɟ ɛɨɥɟɟ 60 

ɧɚ 
ɩɨɜɟɪɯɧɨɫɬɢ 

ɇɟɬ 

Ɍɟɩɥɨɜɨɟ 
ɜɨɡɞɟɣɫɬɜɢɟ 

Ɏɚɤɬɨɪɵ ɫɪɟɞɵ, 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
°C 20,1-27,1 

ɇɟɬ 

ɒɭɦ ɇɚɫɨɫɧɵɟ ɚɝɪɟɝɚɬɵ ɞȻȺ 51-117 ɇɟɬ 

ɒɭɦ 
Ʉɨɦɩɪɟɫɫɨɪɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ 

ɞȻȺ 80 
ɇɟɬ 

ɒɭɦ 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɞȻȺ 84-95 

ɇɟɭɫɬɪɚɧɢɦɵɣ 
ɮɚɤɬɨɪ 

ɗɥɟɤɬɪɨɦɚɝ-
ɧɢɬɧɨɟ 

ɡɚɝɪɹɡɧɟɧɢɟ 

ɗɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɞɨ 
1000ɜ, ɫɜɵɲɟ 1000ɜ 
(ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɵɟ 

ɩɨɞɫɬɚɧɰɢɢ, 
ɪɚɫɩɪɟɞɢɥɢɬɟɥɶɧɵɟ 

ɭɫɬɪɨɣɫɬɜɚ,) 

ɇɚɩɪɹɠɟɧɧɨɫɬɶ 
ɷɥ.ɩɨɥɹ, ɤȼ/ɦ;  0,3 

ɍɪɨɜɧɢ 
ɷɥɟɤɬɪɨɦɨɝɧɢɬɧɵɯ 

ɩɨɥɟɣ (ɱɚɫɬɨɬɨɣ 50Ƚɰ) 
ɧɟ ɩɪɟɜɵɲɚɸɬ 

ɩɪɟɞɟɥɶɧɨɞɨɩɭɫɬɢ-
ɦɵɟ ɡɧɚɱɟɧɢɹ 

ɗɥɟɤɬɪɨɦɚɝ-
ɧɢɬɧɨɟ 

ɡɚɝɪɹɡɧɟɧɢɟ 

ɗɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɞɨ 
1000ɜ, ɫɜɵɲɟ 1000ɜ 
(ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɵɟ 

ɩɨɞɫɬɚɧɰɢɢ, 
ɪɚɫɩɪɟɞɢɥɢɬɟɥɶɧɵɟ 

ɭɫɬɪɨɣɫɬɜɚ,) 

ɇɚɩɪɹɠɟɧɧɨɫɬɶ 
ɦɚɝɧɢɬɧɨɝɨ 
ɩɨɥɹ,Ⱥ/ɦ; 

0,3 

ɍɪɨɜɧɢ 
ɷɥɟɤɬɪɨɦɨɝɧɢɬɧɵɯ 

ɩɨɥɟɣ (ɱɚɫɬɨɬɨɣ 50Ƚɰ) 
ɧɟ ɩɪɟɜɵɲɚɸɬ 

ɩɪɟɞɟɥɶɧɨɞɨɩɭɫɬɢ-
ɦɵɟ ɡɧɚɱɟɧɢɹ 
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Ɍɚɛɥɢɰɚ 3.190 – Ɇɚɬɟɪɢɚɥɶɧɵɟ ɪɟɫɭɪɫɵ ɭɫɬɚɧɨɜɤɢ ɝɢɞɪɢɪɨɜɚɧɢɹ ɞɢɫɬɢɥɥɹɬɨɜ 
ɜɬɨɪɢɱɧɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ (ɛɟɧɡɢɧɨɜɵɯ, ɤɟɪɨɫɢɧɨɜɵɯ ɢ ɞɢɡɟɥɶɧɵɯ ɮɪɚɤɰɢɣ) 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

Ɍɢɩ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ⱥɡɨɬ Ɋɟɚɝɟɧɬɵ 
ɬ 

45 100 

ɗɦɭɥɶɝɚɬɨɪ  Ɋɟɚɝɟɧɬɵ 
ɬ 

2,9 4,2 

Ɍɟɪɦɨɷɥɚɫɬɨɩɥɚɫɬ  Ɋɟɚɝɟɧɬɵ 
ɬ 

6 7,8 

Ʉɢɫɥɨɬɚ ɫɨɥɹɧɚɹ 32% Ɋɟɚɝɟɧɬɵ 
ɬ 

149,9 221 

Ɇɚɫɥɨ ɂ-40Ⱥ Ɋɟɚɝɟɧɬɵ 
ɬ 

311,6 459,1 

ȻɇȾ 90/130 Ɋɟɚɝɟɧɬɵ 
ɬ 

4662,3 6985,5 

ɉɥɚɫɬɢɮɢɤɚɬɨɪ  Ɋɟɚɝɟɧɬɵ 
ɬ 

639 958 

ɇɟɣɬɪɚɥɢɡɚɬɨɪ  Ɋɟɚɝɟɧɬɵ 
ɬ 

0,2 0,44 

ɂɧɝɢɛɢɬɨɪ  Ɋɟɚɝɟɧɬɵ 
ɬ 

0,11 0,18 

ɋɨɞɚ ɤɚɥɶɰɢɧɢɪɨɜ. Ɋɟɚɝɟɧɬɵ 
ɬ 

0,6 1,4 

Ʉɚɬɚɥɢɡɚɬɨɪ 
ɝɢɞɪɨɨɱɢɫɬɤɢ  Ɇɚɬɟɪɢɚɥɵ 

ɬ 
90 650 

Ɇɟɬɢɥɞɢɷɬɚɧɨɥɚɦɢɧ Ɇɚɬɟɪɢɚɥɵ ɤɝ 12000 22000 

Ʉɚɬɚɥɢɡɚɬɨɪ 
ɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ 

Ɇɚɬɟɪɢɚɥɵ ɤɝ 43000 45000 

Ʉɚɬɚɥɢɡɚɬɨɪ ɩɪɨɰɟɫɫɚ 
ɤɥɚɭɫɫ 

Ɇɚɬɟɪɢɚɥɵ ɤɝ 2000 2000 

ɆɗȺ Ɋɟɚɝɟɧɬɵ ɤɝ 44307 – 

KF 542-5R Ɇɚɬɟɪɢɚɥɵ ɤɝ 765,9 873,3 

KF 542-9R Ɇɚɬɟɪɢɚɥɵ ɤɝ 707 811 

KG 55 Ɇɚɬɟɪɢɚɥɵ ɤɝ 998,1 1212,7 

KF 851 -3Q Ɇɚɬɟɪɢɚɥɵ ɤɝ 2616,6 2616,6 

KF 757-1,3Q Ɇɚɬɟɪɢɚɥɵ ɤɝ 41882,5 41882,5 

Ⱦɢɦɟɬɢɥɞɢɫɭɥɶɮɢɞ Ɋɟɚɝɟɧɬɵ ɬ/ɡɚɝɪɭɡɤɚ 17040 17040 

KF 757 – 3Q Ɇɚɬɟɪɢɚɥɵ ɤɝ 3015 3015 

KF 770-1,3Q Ɇɚɬɟɪɢɚɥɵ ɤɝ 81923,4 81923,4 

ɇɚɥɤɨ 3DT250 Ɋɟɚɝɟɧɬɵ ɤɝ 13446,2 13446,2 

ɇɚɥɤɨ 7385 Ɋɟɚɝɟɧɬɵ ɤɝ 4775,3 4775,3 

ɇɚɥɤɨ 8506 PLUS Ɋɟɚɝɟɧɬɵ ɤɝ 11029,9 11029,9 

ɇɚɥɤɨ 7330 Ɋɟɚɝɟɧɬɵ ɤɝ 5200 5200 

ɇɚɥɤɨ 8514 PLUS Ɋɟɚɝɟɧɬɵ ɤɝ 5350 5350 

Ɋɟɚɟɧɬ MOL activ E30 Ɋɟɚɝɟɧɬɵ ɤɝ 3440 3440 

Ʌɟɬɧɟɟ, ɞɢɡɟɥɶɧɨɟ 
ɬɨɩɥɢɜɨ "ɡɢɦɧɟɟ", 

ɛɟɧɡɢɧ  
 ɬ 438000 1595000 
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Ɍɚɛɥɢɰɚ 3.191 – Ɉɬɯɨɞɵ ɭɫɬɚɧɨɜɤɢ ɝɢɞɪɢɪɨɜɚɧɢɹ ɞɢɫɬɢɥɥɹɬɨɜ ɜɬɨɪɢɱɧɨɝɨ 
ɩɪɨɢɫɯɨɠɞɟɧɢɹ (ɛɟɧɡɢɧɨɜɵɯ, ɤɟɪɨɫɢɧɨɜɵɯ ɢ ɞɢɡɟɥɶɧɵɯ ɮɪɚɤɰɢɣ) 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɬɯɨɞɚ 

ɂɫɬɨɱɧɢɤ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɨɜ 

Ʉɨɞ ɨɬɯɨɞɚ ɩɨ 
ɎɄɄɈ 

Ʉɥɚɫɫ 
ɨɩɚɫɧɨɫɬɢ 

ɨɬɯɨɞɚ 
ɞɥɹ Ɉɋ 

Ɇɚɫɫɚ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɚ ɜ 
ɪɟɮɟɪɟɧɬɧɨɦ 

ɝɨɞɭ, ɬɨɧɧ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɫɩɨɫɨɛɚ 

ɭɬɢɥɢɡɚɰɢɢ 
(ɜɬɨɪɢɱɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ) 
ɢɥɢ 

ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ 
ɨɬɯɨɞɚ 

ɒɥɚɦ ɨɱɢɫɬɤɢ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢ 

ɟɦɤɨɫɬɟɣ ɨɬ 
ɧɟɮɬɢ 

ɨɱɢɫɬɤɚ 
ɟɦɤɨɫɬɟɣ ɩɪɢ 

ɩɩɪ 
5460150104038 3 2,76-3,5 

ɉɟɪɟɞɚɱɚ ɧɚ 
ɭɬɢɥɢɡɚɰɢɸ 

ɞɪɭɝɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ 

Ɉɬɯɨɞɵ 
ɤɚɬɚɥɢɡɚɬɨɪɨɜ ɢ 

ɤɨɧɬɚɤɬɧɵɯ 
ɦɚɫɫ-

ɨɬɪɚɛɨɬɚɧɧɵɣ  

ɂɫɩɨɥɶɡɨɜɚɧɢɟ 
ɤɚɬɚɥɢɬɢɱɟɫɤɢɯ 

ɫɢɫɬɟɦ ɢ 
ɤɨɧɬɚɤɬɧɵɯ 

ɦɚɫɫ 

5950000001013 3 9-66,815 

ɉɟɪɟɞɚɱɚ ɧɚ 
ɭɬɢɥɢɡɚɰɢɸ 

ɞɪɭɝɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ 

ɨɬɯɨɞɵ 
ɦɢɧɟɪɚɥɶɧɵɯ 

ɦɚɫɟɥ 
ɢɧɞɭɫɬɪɢɚɥɶɧɵɯ 

ɡɚɦɟɧɚ ɦɚɫɥɚ ɜ 
ɨɛɨɪɭɞɨɜɚɧɢɢ 

40613001313 3 0,04-2,42 
ȼɬɨɪɢɱɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

ɨɬɯɨɞɵ 
ɦɢɧɟɪɚɥɶɧɵɯ 

ɦɚɫɟɥ 
ɤɨɦɩɪɟɫɫɨɪɧɵɯ 

ɡɚɦɟɧɚ ɦɚɫɥɚ ɜ 
ɨɛɨɪɭɞɨɜɚɧɢɢ 

40616601313 3 0,06 ɇɟɬ 

Ʉɚɬɚɥɢɡɚɬɨɪ 
ɝɢɞɪɨɨɱɢɫɬɤɢ KF 

757-1,3Q 

Ƚɢɞɪɨɨɱɢɫɬɤɚ 
ɞɢɡɟɥɶɧɨɝɨ 

ɬɨɩɥɢɜɚ 
44100104493 3 80 

ɉɟɪɟɞɚɱɚ ɧɚ 
ɭɬɢɥɢɡɚɰɢɸ 

ɞɪɭɝɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ 

Ʉɚɬɚɥɢɡɚɬɨɪ KF 
542 

Ƚɢɞɪɨɨɱɢɫɬɤɚ 
ɛɟɧɡɢɧɚ 

44100206493 3 2,3 

ɉɟɪɟɞɚɱɚ ɧɚ 
ɭɬɢɥɢɡɚɰɢɸ 

ɞɪɭɝɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ 

Ʉɚɬɚɥɢɡɚɬɨɪ KG-
55 

Ƚɢɞɪɨɨɱɢɫɬɤɚ 
ɪɟɚɤɬɢɜɧɨɝɨ 

ɬɨɩɥɢɜɚ 
44100000000 3 2 

ɉɟɪɟɞɚɱɚ ɧɚ 
ɭɬɢɥɢɡɚɰɢɸ 

ɞɪɭɝɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ 

Ʉɚɬɚɥɢɡɚɬɨɪ 
ɝɢɞɪɨɨɱɢɫɬɤɢ 

ȽɄȾ-202 

Ƚɢɞɪɨɨɱɢɫɬɤɚ 
ɤɟɪɨɫɢɧɚ 

44100602493 3 0,35-7,2 

ɉɟɪɟɞɚɱɚ ɧɚ 
ɭɬɢɥɢɡɚɰɢɸ 

ɞɪɭɝɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ 

ɓɟɥɨɱɶ 
ɨɬɪɚɛɨɬɚɧɧɚɹ 
ɩɪɢ ɨɱɢɫɬɤɟ 

ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ 
ɫɵɪɶɹ ɨɬ 

ɦɟɪɤɚɩɬɚɧɨɜ ɢ 
ɫɟɪɨɜɨɞɨɪɨɞɚ 

ɓɟɥɨɱɧɚɹ 
ɨɱɢɫɬɤɚ 

ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ 
ɮɪɚɤɰɢɣ ɨɬ 

ɦɟɪɤɚɩɬɚɧɨɜ ɢ 
ɫɟɪɨɜɨɞɨɪɨɞɚ 

30820401103 3 100 ɇɟɬ 
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Ɍɚɛɥɢɰɚ 3.192 – ɋɛɪɨɫɵ ɭɫɬɚɧɨɜɤɢ ɝɢɞɪɢɪɨɜɚɧɢɹ ɞɢɫɬɢɥɥɹɬɨɜ ɜɬɨɪɢɱɧɨɝɨ 
ɩɪɨɢɫɯɨɠɞɟɧɢɹ (ɛɟɧɡɢɧɨɜɵɯ, ɤɟɪɨɫɢɧɨɜɵɯ ɢ ɞɢɡɟɥɶɧɵɯ ɮɪɚɤɰɢɣ) 
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pH ɞɨɩ. 170 Ⱦɚ – 7,5 9 8,3 

Ⱥɦɦɨɧɢɣ-ɢɨɧ 5 Ⱦɚ 0,5 0,1 5,3 2,7 

ɇɟɮɬɟɩɪɨɞɭɤɬɵ 
(ɧɟɮɬɶ) 74 Ⱦɚ 3,9-10,3 2 419 210,5 

ɋɭɥɶɮɢɞɵ 99 Ⱦɚ 10,6-43,6 0,1 9336,4 4668,3 

Ɏɟɧɨɥ, 
ɝɢɞɪɨɤɫɢɛɟɧɡɨɥ 

119 Ⱦɚ 0,01-0,4 0,1 5,2 2,7 

 

3.13.7 Ƚɢɞɪɨɞɟɚɪɨɦɚɬɢɡɚɰɢɹ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ 

 

Ⱦɚɧɧɵɟ ɩɨ ɜɵɛɪɨɫɚɦ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ, ɩɨɬɪɟɛɥɟɧɢɸ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ, 
ɮɢɡɢɱɟɫɤɨɦɭ ɜɨɡɞɟɣɫɬɜɢɸ, ɦɚɬɟɪɢɚɥɶɧɵɦ ɪɟɫɭɪɫɚɦ, ɨɬɯɨɞɚɦ ɢ ɫɛɪɨɫɚɦ ɞɥɹ ɭɫɬɚɧɨɜɨɤ 
ɝɢɞɪɨɞɟɚɪɨɦɚɬɢɡɚɰɢɢ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 3.193 – 3.196. 
 
Ɍɚɛɥɢɰɚ 3.193 – ȼɵɛɪɨɫɵ ɭɫɬɚɧɨɜɤɢ ɝɢɞɪɨɞɟɚɪɨɦɚɬɢɡɚɰɢɢ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ 
ɜɵɛɪɨɫɨɜ 

Ʉɨɞ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ ɩɨ 
1316 (I – ɞɥɹ 

ɚɬɦ. ɜɨɡɞɭɯɚ) 

Ƚɨɞɨɜɚɹ ɦɚɫɫɚ 
ɜɵɛɪɨɫɨɜ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɬ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ 

ɜɵɛɪɨɫɨɜ, ɝ/ɫ 

ɋɪɟɞɧɢɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ⱥɡɨɬɚ ɞɢɨɤɫɢɞ 1 3,1 0,085 0,4 0,1 

Ⱥɡɨɬɚ ɨɤɫɢɞ 2 0,5 0,014 0,06 0,04 

Ɇɟɬɚɧ 33 0,07 0,002 0,006 0,004 

ɋɟɪɵ ɞɢɨɤɫɢɞ 43 11,85 0,3 2,3 1,3 

ɍɝɥɟɪɨɞɚ 
ɨɤɫɢɞ 

46 1,8 0,05 0,2 0,13 

 
Ɍɚɛɥɢɰɚ 3.194 – ɉɨɬɪɟɛɥɟɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɭɫɬɚɧɨɜɤɢ 
ɝɢɞɪɨɞɟɚɪɨɦɚɬɢɡɚɰɢɢ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ 
(ɠɢɞɤɨɝɨ) ɬ.ɭ.ɬ./ɬ 0,0076 0,0076 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ 
(ɝɚɡɨɜɨɝɨ) ɬ.ɭ.ɬ./ɬ 0,0076 0,0076 

 
Ɍɚɛɥɢɰɚ 3.195 – Ɇɚɬɟɪɢɚɥɶɧɵɟ ɪɟɫɭɪɫɵ ɭɫɬɚɧɨɜɤɢ ɝɢɞɪɨɞɟɚɪɨɦɚɬɢɡɚɰɢɢ ɞɢɡɟɥɶɧɨɝɨ 
ɬɨɩɥɢɜɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

Ɍɢɩ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

ȿɞɤɢɣ ɧɚɬɪɢɣ ɪɟɚɝɟɧɬ ɤɝ 360000 360000 
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Ɍɚɛɥɢɰɚ 3.196 – ɋɛɪɨɫɵ ɭɫɬɚɧɨɜɤɢ ɝɢɞɪɨɞɟɚɪɨɦɚɬɢɡɚɰɢɢ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ 
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ɇɟɮɬɟɩɪɨɞɭɤɬɵ 
(ɧɟɮɬɶ) 74 Ⱦɚ 2,2 10 20 15 

ɋɭɥɶɮɚɬ-ɚɧɢɨɧ 
(ɫɭɥɶɮɚɬɵ) 98 Ⱦɚ 396,3 1500 3000 2250 

 

3.13.8 Ƚɢɞɪɨɨɱɢɫɬɤɚ ɩɚɪɚɮɢɧɚ 

 

Ⱦɚɧɧɵɟ ɩɨ ɜɵɛɪɨɫɚɦ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ, ɩɨɬɪɟɛɥɟɧɢɸ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ, ɮɢɡɢɱɟɫɤɨɦɭ ɜɨɡɞɟɣɫɬɜɢɸ, ɦɚɬɟɪɢɚɥɶɧɵɦ ɪɟɫɭɪɫɚɦ, ɨɬɯɨɞɚɦ ɢ ɫɛɪɨɫɚɦ ɞɥɹ 
ɭɫɬɚɧɨɜɨɤ ɝɢɞɪɨɨɱɢɫɬɤɢ ɩɚɪɚɮɢɧɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 3.197 – 3.202. 
 
Ɍɚɛɥɢɰɚ 3.197 – ȼɵɛɪɨɫɵ ɭɫɬɚɧɨɜɤɢ ɝɢɞɪɨɨɱɢɫɬɤɢ ɩɚɪɚɮɢɧɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ 
ɜɵɛɪɨɫɨɜ 

Ʉɨɞ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ ɩɨ 
1316 (I – ɞɥɹ 

ɚɬɦ. ɜɨɡɞɭɯɚ) 

Ƚɨɞɨɜɚɹ ɦɚɫɫɚ 
ɜɵɛɪɨɫɨɜ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɬ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ 

ɜɵɛɪɨɫɨɜ, ɝ/ɫ 

ɋɪɟɞɧɢɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ⱥɡɨɬɚ ɞɢɨɤɫɢɞ 1 9,8 0,1 0,3 0,2 

Ⱥɡɨɬɚ ɨɤɫɢɞ 2 1,6 0,02 0,06 0,04 

Ȼɟɧɡɚɩɢɪɟɧ 7 9 10-6 2 10-8 3 10-7 1,6 10-7 

Ɇɟɬɚɧ 33 1,7 0,02 0,06 0,04 

ɋɟɪɵ ɞɢɨɤɫɢɞ 43 50,8 0,7 1,7 1,2 

ɍɝɥɟɪɨɞɚ ɨɤɫɢɞ 46 10,5 0,07 0,36 0,22 

Ⱥɦɦɢɚɤ 4 0,8 0,015 0,03 0,023 

ɋɟɪɨɜɨɞɨɪɨɞ 40 0,9 0,008 0,03 0,02 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ C1-

C5 (ɢɫɤɥɸɱɚɹ 
ɦɟɬɚɧ) 

56 2,7 0,05 0,09 0,07 

Ɇɟɬɢɥɛɟɧɡɨɥ 
(ɬɨɥɭɨɥ) 70 4,8 0,02 0,16 0,09 

Ɇɟɬɢɥɷɬɢɥɤɟɬɨɧ 126 8,5 0,1 0,3 0,2 
 
Ɍɚɛɥɢɰɚ 3.198 – ɉɨɬɪɟɛɥɟɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɭɫɬɚɧɨɜɤɨɣ ɝɢɞɪɨɨɱɢɫɬɤɢ 
ɩɚɪɚɮɢɧɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

ɉɨɬɪɟɛɥɟɧɢɟ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɤȼɬ*ɱ/ɬ 316,9 552,8 

Ɉɯɥɚɠɞɚɸɳɚɹ ɜɨɞɚ ɤɭɛ.ɦ/ɬ 115 145 

Ɉɛɨɪɨɬɧɚɹ ɜɨɞɚ ɬ.ɭ.ɬ./ɬ 0,17 0,25 
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Ɍɚɛɥɢɰɚ 3.199 – Ɏɢɡɢɱɟɫɤɢɟ ɜɨɡɞɟɣɫɬɜɢɹ, ɩɪɨɢɡɜɨɞɢɦɵɟ ɭɫɬɚɧɨɜɤɨɣ ɝɢɞɪɨɨɱɢɫɬɤɢ 
ɩɚɪɚɮɢɧɚ 

Ɏɚɤɬɨɪ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ɂɫɬɨɱɧɢɤ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɜɨɡɞɟɣɫɬɜɢɹ 

ɍɪɨɜɟɧɶ 
ɜɨɡɞɟɣɫɬɜɢɹ 

Ɇɟɬɨɞ ɫɧɢɠɟɧɢɹ ɭɪɨɜɧɹ 
ɜɨɡɞɟɣɫɬɜɢɹ ɞɨ 
ɧɨɪɦɚɬɢɜɧɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ 

ȼɢɛɪɚɰɢɹ ɇɚɫɨɫɧɚɹ ɞȻ 100 ɋɨɨɬɜɟɬɫɬɜɭɟɬ ɧɨɪɦɟ 

ȼɢɛɪɚɰɢɹ Ʉɨɦɩɪɟɫɫɨɪɧɚɹ ɞȻ 102 ɋɨɨɬɜɟɬɫɬɜɭɟɬ ɧɨɪɦɟ 

ɒɭɦ ɇɚɫɨɫɧɚɹ ɞȻȺ 88 ɇɟɬ 

ɒɭɦ Ʉɨɦɩɪɟɫɫɨɪɧɚɹ ɞȻȺ 90 ɇɟɬ 

ɒɭɦ 
Ɏɢɥɶɬɪɨɜɚɥɶɧɨɟ 

ɨɬɞɟɥɟɧɢɟ 
ɞȻȺ 70 ɋɨɨɬɜɟɬɫɬɜɭɟɬ ɧɨɪɦɟ 

 
Ɍɚɛɥɢɰɚ 3.200 – Ɇɚɬɟɪɢɚɥɶɧɵɟ ɪɟɫɭɪɫɵ ɭɫɬɚɧɨɜɤɢ ɝɢɞɪɨɨɱɢɫɬɤɢ ɩɚɪɚɮɢɧɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

Ɍɢɩ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ʉɚɬɚɥɢɡɚɬɨɪ 
ɝɢɞɪɨɨɱɢɫɬɤɢ  Ɇɚɬɟɪɢɚɥɵ ɬ 0,077 0,118 

 
Ɍɚɛɥɢɰɚ 3.201 – Ɉɬɯɨɞɵ ɭɫɬɚɧɨɜɤɢ ɝɢɞɪɨɨɱɢɫɬɤɢ ɩɚɪɚɮɢɧɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɬɯɨɞɚ 

ɂɫɬɨɱɧɢɤ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɨɜ 

Ʉɨɞ ɨɬɯɨɞɚ 
ɩɨ ɎɄɄɈ 

Ʉɥɚɫɫ 
ɨɩɚɫɧɨɫɬɢ 

ɨɬɯɨɞɚ 
ɞɥɹ Ɉɋ 

Ɇɚɫɫɚ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɚ ɜ 
ɪɟɮɟɪɟɧɬɧɨɦ 

ɝɨɞɭ, ɬ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɫɩɨɫɨɛɚ 

ɭɬɢɥɢɡɚɰɢɢ 
(ɜɬɨɪɢɱɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ) 
ɢɥɢ 

ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ 
ɨɬɯɨɞɚ 

ɒɥɚɦ ɨɱɢɫɬɤɢ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢ 

ɟɦɤɨɫɬɟɣ ɨɬ ɧɟɮɬɢ ɢ 
ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 

ȿɦɤɨɫɬɢ, 
ɚɩɩɚɪɚɬɵ, 

ɪɟɡɟɪɜɭɚɪɵ 
91120002393 3 39,1 ɇɟɬ 

ɉɟɫɨɤ, ɡɚɝɪɹɡɧɟɧɧɵɣ 
ɧɟɮɬɶɸ ɢɥɢ 

ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ 
(ɫɨɞɟɪɠɚɧɢɟ ɧɟɮɬɢ 
ɢɥɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 

15% ɢ ɛɨɥɟɟ) 

Ɍɟɪɪɢɬɨɪɢɹ 
ɭɫɬɚɧɨɜɨɤ 

91920101393 3 0,37-0,78 ɇɟɬ 

Ɉɬɯɨɞɵ 
ɨɬɛɟɥɢɜɚɸɳɟɣ 

ɝɥɢɧɵ, ɫɨɞɟɪɠɚɳɟɣ 
ɦɚɫɥɚ 

Ɏɢɥɶɬɪ 30822101333 3 3,1 ɇɟɬ 

 
Ɍɚɛɥɢɰɚ 3.202 – ɋɛɪɨɫɵ ɭɫɬɚɧɨɜɤɢ ɝɢɞɪɨɨɱɢɫɬɤɢ ɩɚɪɚɮɢɧɚ 
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ɇɟɮɬɟɩɪɨɞɭɤɬɵ 
(ɧɟɮɬɶ) 74 Ⱦɚ 0,7 1 40 7 
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3.13.9 Ƚɢɞɪɨɨɱɢɫɬɤɚ ɞɟɩɚɪɚɮɢɧɢɪɨɜɚɧɧɵɯ ɦɚɫɟɥ 

 

Ⱦɚɧɧɵɟ ɩɨ ɜɵɛɪɨɫɚɦ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ, ɩɨɬɪɟɛɥɟɧɢɸ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ, ɮɢɡɢɱɟɫɤɨɦɭ ɜɨɡɞɟɣɫɬɜɢɸ, ɦɚɬɟɪɢɚɥɶɧɵɦ ɪɟɫɭɪɫɚɦ, ɨɬɯɨɞɚɦ ɢ ɫɛɪɨɫɚɦ ɞɥɹ 
ɭɫɬɚɧɨɜɨɤ ɝɢɞɪɨɨɱɢɫɬɤɢ ɞɟɩɚɪɚɮɢɧɢɪɨɜɚɧɧɵɯ ɦɚɫɟɥ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 3.203 – 

3.208. 

 
Ɍɚɛɥɢɰɚ 3.203 – ȼɵɛɪɨɫɵ ɭɫɬɚɧɨɜɤɢ ɝɢɞɪɨɨɱɢɫɬɤɢ ɞɟɩɚɪɚɮɢɧɢɪɨɜɚɧɧɵɯ ɦɚɫɟɥ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ 
ɜɵɛɪɨɫɨɜ 

Ʉɨɞ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ ɩɨ 
1316 (I – ɞɥɹ 

ɚɬɦ. ɜɨɡɞɭɯɚ) 

Ƚɨɞɨɜɚɹ ɦɚɫɫɚ 
ɜɵɛɪɨɫɨɜ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɬ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ 

ɜɵɛɪɨɫɨɜ, ɝ/ɫ 

ɋɪɟɞɧɢɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ⱥɡɨɬɚ ɞɢɨɤɫɢɞ 1 5,6 0,23 0,23 0,23 

Ⱥɡɨɬɚ ɨɤɫɢɞ 2 0,9 0,04 0,04 0,04 

Ȼɟɧɡɚɩɢɪɟɧ 7 2 10-9 5 10-8 5 10-8 5 10-8 

Ɇɟɬɚɧ 33 0,1 0,023 0,023 0,023 

ɋɟɪɨɜɨɞɨɪɨɞ 40 0,04 0,003 0,003 0,003 

ɋɟɪɵ ɞɢɨɤɫɢɞ 43 0,2 0,018 0,018 0,018 

ɍɝɥɟɪɨɞɚ ɨɤɫɢɞ 46 0,8 0,04 0,04 0,04 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ C1-

C5 (ɢɫɤɥɸɱɚɹ 
ɦɟɬɚɧ) 

56 51,3 3,3 3,3 3,3 

Ɇɢɧɟɪɚɥɶɧɨɟ 
ɦɚɫɥɨ 

157 0,003 2 10-4 2 10-4 2 10-4 

Ɇɨɧɨɷɬɚɧɨɥɚɦɢɧ ɞɨɩ. 181 0,008 0,05 0,05 0,05 
 
Ɍɚɛɥɢɰɚ 3.204 – ɉɨɬɪɟɛɥɟɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɭɫɬɚɧɨɜɤɨɣ ɝɢɞɪɨɨɱɢɫɬɤɢ 
ɞɟɩɚɪɚɮɢɧɢɪɨɜɚɧɧɵɯ ɦɚɫɟɥ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

ɉɨɬɪɟɛɥɟɧɢɟ ɩɚɪɚ Ƚɤɚɥ/ɬ 0,1 0,14 

ɋɜɟɠɚɹ ɜɨɞɚ ɤɭɛ.ɦ/ɬ 0,7 0,78 

Ɉɛɨɪɨɬɧɚɹ ɜɨɞɚ ɬ.ɭ.ɬ./ɬ 0,0001 0,0001 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ 
(ɝɚɡɨɜɨɝɨ) ɬ.ɭ.ɬ./ɬ 0,038 0,05 

 
Ɍɚɛɥɢɰɚ 3.205 – Ɏɢɡɢɱɟɫɤɢɟ ɜɨɡɞɟɣɫɬɜɢɹ, ɩɪɨɢɡɜɨɞɢɦɵɟ ɭɫɬɚɧɨɜɤɨɣ ɝɢɞɪɨɨɱɢɫɬɤɢ 
ɞɟɩɚɪɚɮɢɧɢɪɨɜɚɧɧɵɯ ɦɚɫɟɥ 

Ɏɚɤɬɨɪ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ɂɫɬɨɱɧɢɤ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɜɨɡɞɟɣɫɬɜɢɹ 

ɍɪɨɜɟɧɶ 
ɜɨɡɞɟɣɫɬɜɢɹ 

Ɇɟɬɨɞ ɫɧɢɠɟɧɢɹ 
ɭɪɨɜɧɹ ɜɨɡɞɟɣɫɬɜɢɹ 

ɞɨ ɧɨɪɦɚɬɢɜɧɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ 

ɒɭɦ 

ɇɚɫɨɫɧɨɟ, 
ɤɨɦɩɪɟɫɫɨɪɧɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ, ɤɨɬɟɥ-
ɭɬɢɥɢɡɚɬɨɪ, ɩɟɱɢ, ɛɥɨɤ 

ɷɤɫɬɪɚɤɰɢɢ, 
ɮɢɥɶɬɪɨɜɚɥɶɧɨɟ 

ɨɬɞɟɥɟɧɢɟ, ɨɬɞɟɥɟɧɢɟ 
ɫɱɟɬɱɢɤɨɜ, ɞɵɦɨɫɨɫɵ 

ɞȻ 82,4-94,1 ɇɟɬ 

Ɍɟɩɥɨɜɨɟ 
ɜɨɡɞɟɣɫɬɜɢɟ 

ɉɟɱɢ ȼɬ/ɦ2 260-400 ɇɟɬ 

ȼɢɛɪɚɰɢɹ 
Ɇɨɬɨɤɨɫɵ, 

ɫɧɟɝɨɭɛɨɪɳɢɤɢ 
ɞȻ 126-137 ɇɟɬ 
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Ɍɚɛɥɢɰɚ 3.206 – Ɇɚɬɟɪɢɚɥɶɧɵɟ ɪɟɫɭɪɫɵ ɭɫɬɚɧɨɜɤɢ ɝɢɞɪɨɨɱɢɫɬɤɢ ɞɟɩɚɪɚɮɢɧɢɪɨɜɚɧɧɵɯ 
ɦɚɫɟɥ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

Ɍɢɩ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɨɧɨɷɬɚɧɨɥɚɦɢɧ Ɋɟɚɝɟɧɬɵ ɬ 3,0 5,9 

 
Ɍɚɛɥɢɰɚ 3.207 – Ɉɬɯɨɞɵ ɭɫɬɚɧɨɜɤɢ ɝɢɞɪɨɨɱɢɫɬɤɢ ɞɟɩɚɪɚɮɢɧɢɪɨɜɚɧɧɵɯ ɦɚɫɟɥ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɬɯɨɞɚ 

ɂɫɬɨɱɧɢɤ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɨɜ 

Ʉɨɞ ɨɬɯɨɞɚ 
ɩɨ ɎɄɄɈ 

Ʉɥɚɫɫ 
ɨɩɚɫɧɨɫɬɢ 

ɨɬɯɨɞɚ 
ɞɥɹ Ɉɋ 

Ɇɚɫɫɚ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɚ ɜ 
ɪɟɮɟɪɟɧɬɧɨɦ 

ɝɨɞɭ, ɬ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɫɩɨɫɨɛɚ 

ɭɬɢɥɢɡɚɰɢɢ 
(ɜɬɨɪɢɱɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ) 
ɢɥɢ 

ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ 
ɨɬɯɨɞɚ 

Ʉɚɬɚɥɢɡɚɬɨɪ ɧɚ 
ɨɫɧɨɜɟ ɨɤɢɞɚ 

ɧɢɤɟɥɹ 
ɨɬɪɚɛɨɬɚɧɧɵɣ 
(ɋȽɄ-5, ɇɄɘ-
100, ȽɈ-38Ⱥ) 

Ɂɚɦɟɧɚ 
ɨɬɪɚɛɨɬɚɧɧɨɝɨ 
ɤɚɬɚɥɢɡɚɬɨɪɚ 

44100205493 3 33,2 ɇɟɬ 

ɒɥɚɦ ɨɱɢɫɬɤɢ 
ɟɦɤɨɫɬɟɣ ɢ 

ɬɪɭɛɨɩɪɨɜɨɞɨɜ 
ɨɬ ɧɟɮɬɢ ɢ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 

Ɂɚɱɢɫɬɤɚ 
ɪɟɡɟɪɜɭɚɪɨɜ, 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ 

91120002393 3 4,7 ɇɟɬ 

 
Ɍɚɛɥɢɰɚ 3.208 – ɋɛɪɨɫɵ ɭɫɬɚɧɨɜɤɢ ɝɢɞɪɨɨɱɢɫɬɤɢ ɞɟɩɚɪɚɮɢɧɢɪɨɜɚɧɧɵɯ ɦɚɫɟɥ 
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Ⱥɦɦɨɧɢɣ-ɢɨɧ 5 Ⱦɚ 0,076 0,9 6 3,5 

ɇɟɮɬɟɩɪɨɞɭɤɬɵ 
(ɧɟɮɬɶ) 

74 - 0,84 10 40 25 

Ɏɟɧɨɥ, 
ɝɢɞɪɨɤɫɢɛɟɧɡɨɥ 

119 - 0,067 0,8 3,5 2,2 

 

3.13.10 Ƚɢɞɪɨɨɱɢɫɬɤɚ ɜɚɤɭɭɦɧɨɝɨ ɝɚɡɨɣɥɹ 

 

Ⱦɚɧɧɵɟ ɩɨ ɜɵɛɪɨɫɚɦ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ, ɩɨɬɪɟɛɥɟɧɢɸ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ, ɮɢɡɢɱɟɫɤɨɦɭ ɜɨɡɞɟɣɫɬɜɢɸ, ɦɚɬɟɪɢɚɥɶɧɵɦ ɪɟɫɭɪɫɚɦ ɢ ɨɬɯɨɞɚɦ ɞɥɹ 
ɭɫɬɚɧɨɜɨɤ ɝɢɞɪɨɨɱɢɫɬɤɢ ɜɚɤɭɭɦɧɨɝɨ ɝɚɡɨɣɥɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 3.209 – 3.213. 
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Ɍɚɛɥɢɰɚ 3.209 – ȼɵɛɪɨɫɵ ɭɫɬɚɧɨɜɤɢ ɝɢɞɪɨɨɱɢɫɬɤɢ ɜɚɤɭɭɦɧɨɝɨ ɝɚɡɨɣɥɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ 
ɜɵɛɪɨɫɨɜ 

Ʉɨɞ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ ɩɨ 
1316 (I – ɞɥɹ 

ɚɬɦ. ɜɨɡɞɭɯɚ) 

Ƚɨɞɨɜɚɹ ɦɚɫɫɚ 
ɜɵɛɪɨɫɨɜ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɬ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ 

ɜɵɛɪɨɫɨɜ, ɝ/ɫ 

ɋɪɟɞɧɢɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ⱥɡɨɬɚ ɞɢɨɤɫɢɞ 1 58,4-106,2 1,6 3,6 2,6 

Ⱥɡɨɬɚ ɨɤɫɢɞ 2 11,7-17,3 0,26 0,58 0,42 

Ⱥɦɦɢɚɤ 4 0,17 0,004 0,006 0,005 

Ȼɟɧɡɚɩɢɪɟɧ 7 
1,5 10-5- 
1,2 10-4 

5,1 10-8 4 10-6 2 10-6 

Ⱦɢɷɬɚɧɨɥɚɦɢɧ ɞɨɩ. 182 0,15 0,005 0,005 0,005 

Ɇɟɬɚɧ 33 1,3-2,2 0,0021 0,076 0,039 

ɋɟɪɨɜɨɞɨɪɨɞ 40 0,2-0,6 0,003 0,2 0,1 

ɋɟɪɵ ɞɢɨɤɫɢɞ 43 61,3-185,7 0,03 5,9 2,95 

ɋɩɢɪɬ 
ɢɡɨɩɪɨɩɢɥɨɜɵɣ 

104 0,35 0,01 0,01 0,01 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ 

C12-C19 
58 1,7 0,05 0,06 0,055 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ 

C1-C5 
(ɢɫɤɥɸɱɚɹ 

ɦɟɬɚɧ) 

56 22,4-65,4 0,024 2,2 1,6 

ɍɝɥɟɪɨɞɚ ɨɤɫɢɞ 46 3,2-80,7 0,01 2,6 1,3 

ɗɬɢɥɟɧɝɥɢɤɨɥɶ 
(1,2-ɷɬɚɧɞɢɨɥ) ɞɨɩ. 172 0,35 0,01 0,01 0,01 

 
Ɍɚɛɥɢɰɚ 3.210 – ɉɨɬɪɟɛɥɟɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɭɫɬɚɧɨɜɤɨɣ ɝɢɞɪɨɨɱɢɫɬɤɢ 
ɜɚɤɭɭɦɧɨɝɨ ɝɚɡɨɣɥɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

ɉɨɬɪɟɛɥɟɧɢɟ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɤȼɬ*ɱ/ɬ 21,8 34,1 

ɉɨɬɪɟɛɥɟɧɢɟ ɩɚɪɚ Ƚɤɚɥ/ɬ 0,002 0,01 

Ɉɯɥɚɠɞɚɸɳɚɹ ɜɨɞɚ ɤɭɛ.ɦ/ɬ 2,8 2,8 

Ɉɛɨɪɨɬɧɚɹ ɜɨɞɚ ɬ.ɭ.ɬ./ɬ 0,0026 0,0028 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ 
(ɜɫɟɝɨ) ɬ.ɭ.ɬ./ɬ 0,018 0,024 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ 
(ɝɚɡɨɜɨɝɨ) ɬ.ɭ.ɬ./ɬ 0,018 0,024 

 
Ɍɚɛɥɢɰɚ 3.211 – Ɏɢɡɢɱɟɫɤɢɟ ɜɨɡɞɟɣɫɬɜɢɹ, ɩɪɨɢɡɜɨɞɢɦɵɟ ɭɫɬɚɧɨɜɤɨɣ ɝɢɞɪɨɨɱɢɫɬɤɢ 
ɜɚɤɭɭɦɧɨɝɨ ɝɚɡɨɣɥɹ 

Ɏɚɤɬɨɪ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ɂɫɬɨɱɧɢɤ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɜɨɡɞɟɣɫɬɜɢɹ 

ɍɪɨɜɟɧɶ 
ɜɨɡɞɟɣɫɬɜɢɹ 

Ɇɟɬɨɞ ɫɧɢɠɟɧɢɹ ɭɪɨɜɧɹ 
ɜɨɡɞɟɣɫɬɜɢɹ ɞɨ 
ɧɨɪɦɚɬɢɜɧɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ 

ȼɢɛɪɚɰɢɹ ɇɚɫɨɫɧɚɹ ɞȻ 102 ɋɨɨɬɜɟɬɫɬɜɭɟɬ ɧɨɪɦɟ 

ȼɢɛɪɚɰɢɹ Ʉɨɦɩɪɟɫɫɨɪɧɚɹ ɞȻ 112 ɋɨɨɬɜɟɬɫɬɜɭɟɬ ɧɨɪɦɟ 

ɒɭɦ ɇɚɫɨɫɧɚɹ ɞȻȺ 83-90 ɇɟɬ 

ɒɭɦ Ȼɥɨɤ ɩɟɱɟɣ ɞȻȺ 83-95 ɇɟɬ 

ɒɭɦ Ȼɥɨɤ ɤɨɥɨɧɧ ɞȻȺ 74 ɇɟɬ 

ɒɭɦ Ʉɨɦɩɪɟɫɫɨɪɧɚɹ ɞȻȺ 83-102 ɇɟɬ 

ɒɭɦ Ɋɟɚɤɬɨɪɧɵɣ ɛɥɨɤ ɞȻȺ 80 ɋɨɨɬɜɟɬɫɬɜɭɟɬ ɧɨɪɦɟ 
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Ɍɚɛɥɢɰɚ 3.212 – Ɇɚɬɟɪɢɚɥɶɧɵɟ ɪɟɫɭɪɫɵ ɭɫɬɚɧɨɜɤɢ ɝɢɞɪɨɨɱɢɫɬɤɢ ɜɚɤɭɭɦɧɨɝɨ ɝɚɡɨɣɥɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

Ɍɢɩ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

ɆɗȺ Ɋɟɚɝɟɧɬɵ ɤɝ 106788,3 106788,3 

ɌɄ-10 Ɇɚɬɟɪɢɚɥɵ ɤɝ 1097,7 1097,7 

ɌɄ 711 Ɇɚɬɟɪɢɚɥɵ ɤɝ 1187,2 1187,2 

ɌɄ-743 Ɇɚɬɟɪɢɚɥɵ ɤɝ 1087,5 1087,5 

ɌɄ-831 Ɇɚɬɟɪɢɚɥɵ ɤɝ 609,8 609,8 

ɌɄ – 560 BRIM Ɇɚɬɟɪɢɚɥɵ ɤɝ 29069 29069 

Ƚɢɩɨɯɥɨɪɢɬ ɧɚɬɪɢɹ Ɋɟɚɝɟɧɬɵ ɤɝ 5843,4 5843,4 

ɉɨɥɢɚɥɸɦɢɧɢɣ 
ɯɥɨɪɢɞ  Ɋɟɚɝɟɧɬɵ ɤɝ 13188 13188 

Ʉɢɫɥɨɬɚ ɫɟɪɧɚɹ 
ɬɟɯɧɢɱɟɫɤɚɹ 93 % 

Ɋɟɚɝɟɧɬɵ ɤɝ 814,9 814,9 

ɇɚɬɪ ɟɞɤɢɣ 100 % Ɋɟɚɝɟɧɬɵ ɤɝ 870,6 870,6 

Ⱥɧɬɢɫɤɚɥɚɧɬ  Ɋɟɚɝɟɧɬɵ ɤɝ 638,3 638,3 

Ȼɢɫɭɥɶɮɢɬ ɧɚɬɪɢɹ  Ɋɟɚɝɟɧɬɵ ɤɝ 562,5 562,5 

Ȼɢɨɰɢɞ  Ɋɟɚɝɟɧɬɵ ɤɝ 4384,6 4384,6 

YurbySoft M 432 Ɋɟɚɝɟɧɬɵ ɤɝ 296,1 296,1 

YurbySoft M 4330 Ɋɟɚɝɟɧɬɵ ɤɝ 173 173 

ɇɚɥɤɨ 3DT250 Ɋɟɚɝɟɧɬɵ ɤɝ 5234,4 5234,4 

ɇɚɥɤɨ 7385 Ɋɟɚɝɟɧɬɵ ɤɝ 2009,3 2009,3 

ɇɚɥɤɨ 8506 PLUS Ɋɟɚɝɟɧɬɵ ɤɝ 4044,7 4044,7 

ɇɚɥɤɨ 8514 PLUS Ɋɟɚɝɟɧɬɵ ɤɝ 1176 1176 

ɇɚɥɤɨ 7330 Ɋɟɚɝɟɧɬɵ ɤɝ 1050 1190 

ɇɚɥɤɨ ɋɌ40 Ɋɟɚɝɟɧɬɵ ɤɝ 5800 5800 

ɇɚɥɤɨ 3D187 Ɋɟɚɝɟɧɬɵ ɤɝ 2488,9 2488,9 

ɇɚɥɤɨ 3D185 Ɋɟɚɝɟɧɬɵ ɤɝ 1087,1 1087,1 

ɇɚɥɤɨ 8506 PLUS Ɋɟɚɝɟɧɬɵ ɤɝ 1805,7 1805,7 

ɇɚɥɤɨ 8514 PLUS Ɋɟɚɝɟɧɬɵ ɤɝ 2170 2170 

ɆȾɗȺ,100%  Ɋɟɚɝɟɧɬɵ ɬ 6,6 7,7 

ɂɧɝɢɛɢɬɨɪ ɤɨɪɪɨɡɢɢ  Ɋɟɚɝɟɧɬɵ ɬ 0,22 0,26 

ɂɧɝɢɛɢɬɨɪ 
ɤɨɤɫɨɨɛɪɚɡɨɜɚɧɢɹ  Ɋɟɚɝɟɧɬɵ ɬ 5,7 9,9 

Ⱥɧɬɢɜɫɩɟɧɢɜɚɬɟɥɶ  Ɋɟɚɝɟɧɬɵ ɬ 0,11 0,13 

Ʉɚɬɚɥɢɡɚɬɨɪ 
ɝɢɞɪɨɨɱɢɫɬɤɢ  Ɇɚɬɟɪɢɚɥɵ ɬ 0,85 4 

Ɍɪɢɧɚɬɪɢɣɮɨɫɮɚɬ Ɋɟɚɝɟɧɬɵ ɬ/ɝɨɞ 0,0001 0,001 

 
Ɍɚɛɥɢɰɚ 3.213 – Ɉɬɯɨɞɵ ɭɫɬɚɧɨɜɤɢ ɝɢɞɪɨɨɱɢɫɬɤɢ ɜɚɤɭɭɦɧɨɝɨ ɝɚɡɨɣɥɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɬɯɨɞɚ 

ɂɫɬɨɱɧɢɤ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɨɜ 

Ʉɨɞ ɨɬɯɨɞɚ 
ɩɨ ɎɄɄɈ 

Ʉɥɚɫɫ 
ɨɩɚɫɧɨɫɬɢ 
ɨɬɯɨɞɚ ɞɥɹ 

Ɉɋ 

Ɇɚɫɫɚ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɚ ɜ 
ɪɟɮɟɪɟɧɬɧɨɦ 

ɝɨɞɭ, ɬ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɫɩɨɫɨɛɚ ɭɬɢɥɢɡɚɰɢɢ 

(ɜɬɨɪɢɱɧɨɟ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ) ɢɥɢ 

ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ 
ɨɬɯɨɞɚ 

ɒɥɚɦ ɨɱɢɫɬɤɢ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢ 

ɟɦɤɨɫɬɟɣ ɨɬ ɧɟɮɬɢ 
ɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 

ȿɦɤɨɫɬɢ, 
ɚɩɩɚɪɚɬɵ, 

ɪɟɡɟɪɜɭɚɪɵ 
91120002393 3 29,3 ɇɟɬ 

ɉɟɫɨɤ, 
ɡɚɝɪɹɡɧɟɧɧɵɣ 
ɧɟɮɬɶɸ ɢɥɢ 

ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ 
(ɫɨɞɟɪɠɚɧɢɟ ɧɟɮɬɢ 
ɢɥɢ ɧɟɮɬɟɩɪɨɞɭɤ-
ɬɨɜ 15% ɢ ɛɨɥɟɟ) 

Ɍɟɪɪɢɬɨɪɢɹ 
ɭɫɬɚɧɨɜɨɤ 

91920101393 3 0,33-0,69 ɇɟɬ 
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3.14 ɍɫɬɚɧɨɜɤɢ ɝɢɞɪɨɤɪɟɤɢɧɝɚ 

 

Ɉɫɧɨɜɧɵɦɢ ɜɢɞɚɦɢ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɤɨɦɩɨɧɟɧɬɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɩɪɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɭɫɬɚɧɨɜɨɤ ɝɢɞɪɨɤɪɟɤɢɧɝɚ ɹɜɥɹɸɬɫɹ: 

ɚ) ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ (ɯɢɦɢɱɟɫɤɨɟ ɡɚɝɪɹɡɧɟɧɢɟ ɚɬɦɨɫɮɟɪɧɨɝɨ 
ɜɨɡɞɭɯɚ ɜɵɛɪɨɫɚɦɢ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ, ɲɭɦɨɜɨɟ ɜɨɡɞɟɣɫɬɜɢɟ); 

ɛ) ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɩɨɱɜɵ, ɩɨɜɟɪɯɧɨɫɬɧɵɟ ɜɨɞɵ ɢ ɝɪɭɧɬɨɜɵɟ ɜɨɞɵ (ɨɛɪɚɡɨɜɚɧɢɟ 
ɫɬɨɱɧɵɯ ɜɨɞ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɨɬɯɨɞɨɜ). 

ɂɫɬɨɱɧɢɤɚɦɢ ɜɵɞɟɥɟɧɢɹ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɧɚ ɭɫɬɚɧɨɜɤɟ ɝɢɞɪɨɤɪɟɤɢɧɝɚ ɹɜɥɹɸɬɫɹ: 
ɚ) ɝɨɪɟɥɤɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɟɱɟɣ; 
ɛ) ɦɟɯɚɧɢɱɟɫɤɢɟ ɫɨɟɞɢɧɟɧɢɹ ɩɨɞɜɢɠɧɵɯ ɢ ɧɟɩɨɞɜɢɠɧɵɯ ɷɥɟɦɟɧɬɨɜ ɧɚ 

ɚɩɩɚɪɚɬɚɯ, ɬɪɭɛɨɩɪɨɜɨɞɚɯ, ɡɚɩɨɪɧɨ-ɪɟɝɭɥɢɪɭɸɳɟɣ ɚɪɦɚɬɭɪɟ ɢ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɯ 
ɤɥɚɩɚɧɚɯ, ɬɨɪɰɟɜɵɟ ɭɩɥɨɬɧɟɧɢɹ ɧɚɫɨɫɨɜ, ɭɩɥɨɬɧɟɧɢɹ ɤɨɦɩɪɟɫɫɨɪɨɜ; 

ɜ) ɮɚɤɟɥɶɧɵɟ ɝɨɪɟɥɤɢ; 
ɝ) ɞɵɯɚɬɟɥɶɧɵɟ ɩɚɬɪɭɛɤɢ ɢ ɬɪɭɛɨɩɪɨɜɨɞɧɚɹ ɨɛɜɹɡɤɚ ɪɟɡɟɪɜɭɚɪɧɵɯ ɩɚɪɤɨɜ. 
ɂɫɬɨɱɧɢɤɚɦɢ ɜɵɛɪɨɫɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɹɜɥɹɸɬɫɹ: 
ɚ) ɨɛɳɚɹ ɞɵɦɨɜɚɹ ɬɪɭɛɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɟɱɟɣ; 
ɛ) ɜɟɧɬɬɪɭɛɵ ɫɢɫɬɟɦ ɜɟɧɬɢɥɹɰɢɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɣ (ɧɚɫɨɫɧɵɯ, 

ɤɨɦɩɪɟɫɫɨɪɧɵɯ); 
ɜ) ɮɚɤɟɥ; 
ɝ) ɧɟɨɪɝɚɧɢɡɨɜɚɧɧɵɟ ɢɫɬɨɱɧɢɤɢ (ɫɨɜɨɤɭɩɧɨɫɬɶ ɨɬɞɟɥɶɧɵɯ ɢɫɬɨɱɧɢɤɨɜ 

ɜɵɞɟɥɟɧɢɹ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ: ɮɥɚɧɰɟɜɵɟ ɫɨɟɞɢɧɟɧɢɹ ɚɪɦɚɬɭɪɵ, ɬɪɭɛɨɩɪɨɜɨɞɨɜ, 
ɭɩɥɨɬɧɟɧɢɣ ɧɚɫɨɫɨɜ, ɤɨɦɩɪɟɫɫɨɪɨɜ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɚ ɥɨɤɚɥɶɧɵɯ ɨɬɤɪɵɬɵɯ 
ɩɥɨɳɚɞɤɚɯ). 

ȼɵɛɪɨɫɵ ɜ ɜɨɡɞɭɯ 

Ⱦɵɦɨɜɨɣ ɝɚɡ ɩɟɱɢ ɫɨɞɟɪɠɢɬ CO, SOX, NOX, ɭɝɥɟɜɨɞɨɪɨɞɵ ɢ ɬɜɟɪɞɵɟ ɱɚɫɬɢɰɵ, 
ɤɨɬɨɪɵɟ ɨɛɪɚɡɭɸɬ ɞɵɦ, ɨɤɚɥɢɧɭ ɢ ɩɵɥɶ ɜ ɬɨɩɥɢɜɧɨɦ ɝɚɡɟ, ɧɟɨɪɝɚɧɢɡɨɜɚɧɧɵɟ ɜɵɛɪɨɫɵ 
(ɭɝɥɟɜɨɞɨɪɨɞɵ) ɢ ɩɪɢ ɪɟɝɟɧɟɪɚɰɢɢ ɤɚɬɚɥɢɡɚɬɨɪɚ (CO2, CO, NOX, SOX ɢ 
ɤɚɬɚɥɢɡɚɬɨɪɧɭɸ ɩɵɥɶ). 

ɋɬɨɱɧɵɟ ɜɨɞɵ 

ɉɨɬɨɤ ɫɬɨɱɧɵɯ ɜɨɞ ɝɢɞɪɨɤɪɟɤɢɧɝɚ ɫɨɫɬɚɜɥɹɟɬ 50 – 110 ɥ ɧɚ ɩɟɪɟɪɚɛɨɬɚɧɧɭɸ 
ɬɨɧɧɭ ɫɵɪɶɹ. ɋɬɨɱɧɵɟ ɜɨɞɵ ɭɫɬɚɧɨɜɤɢ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɜɵɫɨɤɢɦ ɏɉɄ ɢ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɧɢɡɤɢɦ ɭɪɨɜɧɟɦ ȻɉɄ, ɫɨɞɟɪɠɚɬ ɜɡɜɟɲɟɧɧɵɟ ɱɚɫɬɢɰɵ, H2S, NH3. ɋɟɪɨɫɨɞɟɪɠɚɳɚɹ 
ɜɨɞɚ ɞɨɥɠɧɚ ɛɵɬɶ ɧɚɩɪɚɜɥɟɧɚ ɜ ɫɢɫɬɟɦɭ ɨɬɩɚɪɢɜɚɧɢɹ ɤɢɫɥɵɯ ɫɬɨɤɨɜ. 

Ɍɜɟɪɞɵɟ ɨɬɯɨɞɵ 

Ɉɬɯɨɞɵ ɤɚɬɚɥɢɡɚɬɨɪɚ ɝɢɞɪɨɤɪɟɤɢɧɝɚ ɨɛɪɚɡɭɸɬɫɹ ɩɟɪɢɨɞɢɱɟɫɤɢ ɢ ɫɨɞɟɪɠɚɬ 
ɦɟɬɚɥɥɵ ɢ ɭɝɥɟɜɨɞɨɪɨɞɵ. Ʉɚɬɚɥɢɡɚɬɨɪ ɡɚɦɟɧɹɟɬɫɹ ɨɞɢɧ ɪɚɡ ɤɚɠɞɵɟ 1 – 3 ɝɨɞɚ, ɱɬɨ 
ɩɪɢɜɨɞɢɬ ɤ ɨɛɪɚɡɨɜɚɧɢɸ ɜ ɫɪɟɞɧɟɦ 50 – 200 ɬ/ɝɨɞ ɞɥɹ ɇɉɁ 5 Ɇɬ/ɝɨɞ. ȼ ɩɪɨɰɟɫɫɟ 
ɝɢɞɪɨɤɨɧɜɟɪɫɢɢ ɨɛɵɱɧɨ ɨɛɪɚɡɭɟɬɫɹ ɨɬ 100 ɞɨ 300 ɬ/ɝɨɞ ɨɬɪɚɛɨɬɚɧɧɵɯ ɤɚɬɚɥɢɡɚɬɨɪɨɜ, 
ɤɨɬɨɪɵɟ ɫɨɞɟɪɠɚɬ ɛɨɥɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ɬɹɠɟɥɵɯ ɦɟɬɚɥɥɨɜ, ɱɟɦ ɤɚɬɚɥɢɡɚɬɨɪɵ 
ɝɢɞɪɨɤɪɟɤɢɧɝɚ. 

ɉɟɪɟɱɟɧɶ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɢ ɜɵɛɪɨɫɵ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɨɬ 
ɢɫɬɨɱɧɢɤɨɜ ɭɫɬɚɧɨɜɨɤ ɝɢɞɪɨɤɪɟɤɢɧɝɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 3.214 – 3.218. 
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Ɍɚɛɥɢɰɚ 3.214 – ȼɵɛɪɨɫɵ ɭɫɬɚɧɨɜɤɢ ɝɥɭɛɨɤɨɝɨ ɨɞɧɨɫɬɭɩɟɧɱɚɬɨɝɨ ɝɢɞɪɨɤɪɟɤɢɧɝɚ 
ɜɚɤɭɭɦɧɵɯ ɞɢɫɬɢɥɥɹɬɨɜ (ɞɚɜɥɟɧɢɟ ɛɨɥɟɟ 10 Ɇɉɚ) 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ 
ɜɵɛɪɨɫɨɜ 

Ʉɨɞ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ ɩɨ 
1316 (I – ɞɥɹ 

ɚɬɦ. ɜɨɡɞɭɯɚ) 

Ƚɨɞɨɜɚɹ ɦɚɫɫɚ 
ɜɵɛɪɨɫɨɜ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɬɨɧɧ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ 

ɜɵɛɪɨɫɨɜ, ɝ/ɫ 

ɋɪɟɞɧɢɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ⱥɡɨɬɚ ɞɢɨɤɫɢɞ 1 16,1-33,2 0,25 1,3 0,8 

Ⱥɡɨɬɚ ɨɤɫɢɞ 2 2,6-5,5 0,04 0,2 0,12 

Ȼɟɧɡɚɩɢɪɟɧ 7 3 10-5 2,5 10-7 2,5 10-7 2,5 10-7 

Ɇɟɬɚɧ 33 0,3-3,5 0,014 0,84 0,42 

ɋɟɪɨɜɨɞɨɪɨɞ 40 
8 10-4– 

0,3 
4 10-5 0,09 0,045 

ɋɟɪɵ ɞɢɨɤɫɢɞ 43 0,14-73,6 0,01 10,3 5,2 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ 

C12-C19 
58 0,001-0,5 0,0013 0,05 0,026 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ 

C1-C5 
(ɢɫɤɥɸɱɚɹ 

ɦɟɬɚɧ) 

56 13,9 0,7 0,7 0,7 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ 

C6-C10 
57 8 10-4-8,4 6 10-5 0,5 0,25 

ɍɝɥɟɪɨɞɚ 
ɨɤɫɢɞ 

46 0,35-1,3 0,045 8,5 4,27 

Ɏɟɧɨɥ 73 4 10-4 2 10-5 2,6 10-4 1,4 10-4 
 
Ɍɚɛɥɢɰɚ 3.215 – ȼɵɛɪɨɫɵ ɭɫɬɚɧɨɜɤɢ ɥɟɝɤɨɝɨ ɝɢɞɪɨɤɪɟɤɢɧɝɚ ɜɚɤɭɭɦɧɵɯ ɞɢɫɬɢɥɥɹɬɨɜ 
(ɞɚɜɥɟɧɢɟ ɞɨ 10 Ɇɉɚ) 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ 
ɜɵɛɪɨɫɨɜ 

Ʉɨɞ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ ɩɨ 
1316 (I – ɞɥɹ 

ɚɬɦ. ɜɨɡɞɭɯɚ) 

Ƚɨɞɨɜɚɹ ɦɚɫɫɚ 
ɜɵɛɪɨɫɨɜ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɬ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ 

ɜɵɛɪɨɫɨɜ, ɝ/ɫ 

ɋɪɟɞɧɢɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ⱥɡɨɬɚ ɞɢɨɤɫɢɞ 1 28,03 0,98 0,98 0,98 

Ⱥɡɨɬɚ ɨɤɫɢɞ 2 11,5 0,4 0,4 0,4 

Ɇɟɬɚɧ 33 12,3 0,43 0,43 0,43 

ɋɟɪɨɜɨɞɨɪɨɞ 40 0,2 0,01 0,01 0,01 

ɋɟɪɵ ɞɢɨɤɫɢɞ 43 10,7 0,4 0,4 0,4 

ɍɝɥɟɪɨɞɚ ɨɤɫɢɞ 46 61,6 2,15 2,15 2,15 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ C1-

C5 (ɢɫɤɥɸɱɚɹ 
ɦɟɬɚɧ) 

56 12,8 0,12 0,12 0,12 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ C6-

C10 
57 0,72 0,008 0,01 0,009 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ 

C12-C19 
58 3,2 0,023 0,023 0,023 

Ⱥɦɢɥɟɧɵ (ɫɦɟɫɶ 
ɢɡɨɦɟɪɨɜ) 60 0,086 9 10-4 9 10-4 9 10-4 

Ȼɟɧɡɨɥ 67 0,07 8 10-4 8 10-4 8 10-4 

Ⱦɢɦɟɬɢɥɛɟɧɡɨɥ 
(ɤɫɢɥɨɥ) (ɫɦɟɫɶ 
ɦɟɬɚ-, ɨɪɬɨ- ɢ 

ɩɚɪɚɢɡɨɦɟɪɨɜ) 

68 0,006 1 10-4 1 10-4 1 10-4 
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ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ 
ɜɵɛɪɨɫɨɜ 

Ʉɨɞ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ ɩɨ 
1316 (I – ɞɥɹ 

ɚɬɦ. ɜɨɡɞɭɯɚ) 

Ƚɨɞɨɜɚɹ ɦɚɫɫɚ 
ɜɵɛɪɨɫɨɜ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɬ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ 

ɜɵɛɪɨɫɨɜ, ɝ/ɫ 

ɋɪɟɞɧɢɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ɇɟɬɢɥɛɟɧɡɨɥ 
(ɬɨɥɭɨɥ) 70 0,05 7 10-4 7 10-4 7 10-4 

ɗɬɢɥɛɟɧɡɨɥ 
(ɫɬɢɪɨɥ) 74 0,002 1,3 10-4 1,3 10-4 1,3 10-4 

Ʉɟɪɨɫɢɧ 156 0,08 0,0025 0,0025 0,0025 

Ɇɢɧɟɪɚɥɶɧɨɟ 
ɦɚɫɥɨ 

157 0,7 0,07 0,07 0,07 

Ɇɨɧɨɷɬɚɧɨɥɚɦɢɧ ɞɨɩ. 181 1,3 0,04 0,04 0,04 

 
Ɍɚɛɥɢɰɚ 3.216 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɢ ɛɵɬɨɜɵɯ ɫɬɨɱɧɵɯ ɜɨɞ, 
ɨɛɪɚɡɭɸɳɢɯɫɹ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɭɫɬɚɧɨɜɤɢ 

ɂɫɬɨɱɧɢɤ ɫɬɨɤɚ 
Ʉɨɥɢɱɟɫ 
ɬɜɨ 
ɦ3/ɫɭɬ 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɬɨɱɧɵɯ ɜɨɞ ɉɚɪɚɦɟɬɪɵ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɨɞɟɪ Ʉɨɥɢɱɟ Ɋ Ɍ 

Ɂɚɝɪɹɡɧɟɧɢɹ ɠɚɧɢɟ 
ɦɝ/ɥ ɫɬɜɨ ɤɝ/ɫɭɬ Ɇɉɚ °ɋ 

1 2 3 4 5 6 7 
ɋɢɫɬɟɦɚ ɩɪɨɦɥɢɜɧɟɜɨɣ ɤɚɧɚɥɢɡɚɰɢɢ 
ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ:       
– ɨɬ ɯɨɥɨɞɢɥɶɧɢɤɚ 39,4 ɫɨɥɟɫɨɞɟɪɠɚɧɢɟ Ⱦɨ 78,8 ɫɚɦɨɬɟɤ ɇɟ ɛɨɥɟɟ 
ɩɪɨɞɭɜɤɢ   2000   40°ɋ 
Ɍ-066       
 
Ɍɚɛɥɢɰɚ 3.217 – Ɉɬɯɨɞɵ ɭɫɬɚɧɨɜɤɢ ɝɥɭɛɨɤɨɝɨ ɨɞɧɨɫɬɭɩɟɧɱɚɬɨɝɨ ɝɢɞɪɨɤɪɟɤɢɧɝɚ 
ɜɚɤɭɭɦɧɵɯ ɞɢɫɬɢɥɥɹɬɨɜ (ɞɚɜɥɟɧɢɟ ɛɨɥɟɟ 10 Ɇɉɚ) 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɬɯɨɞɚ 

ɂɫɬɨɱɧɢɤ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɨɜ 

Ʉɨɞ ɨɬɯɨɞɚ 
ɩɨ ɎɄɄɈ 

Ʉɥɚɫɫ 
ɨɩɚɫɧɨɫɬɢ 

ɨɬɯɨɞɚ 
ɞɥɹ Ɉɋ 

Ɇɚɫɫɚ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɚ ɜ 
ɪɟɮɟɪɟɧɬɧɨɦ 

ɝɨɞɭ, ɬ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɫɩɨɫɨɛɚ 

ɭɬɢɥɢɡɚɰɢɢ 
(ɜɬɨɪɢɱɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ) 
ɢɥɢ 

ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ 
ɨɬɯɨɞɚ 

Ʉɚɬɚɥɢɡɚɬɨɪ 
ɧɢɤɟɥɶ-

ɯɪɨɦɨɜɵɣ 
ɨɬɪɚɛɨɬɚɧɧɵɣ  

Ƚɢɞɪɨɞɟɚɪɨɦɚɬɢ-
ɡɚɰɢɹ ɞɢɡɟɥɶɧɨɝɨ 

ɬɨɩɥɢɜɚ 
44100207492 2 35,5 

ɉɟɪɟɞɚɱɚ ɧɚ 
ɭɬɢɥɢɡɚɰɢɸ 

ɞɪɭɝɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ 

Ʉɚɬɚɥɢɡɚɬɨɪ ɧɚ 
ɨɫɧɨɜɟ ɨɤɫɢɞɚ 

ɚɥɸɦɢɧɢɹ 
ɦɨɥɢɛɞɟɧɨɜɵɣ, 

ɫɨɞɟɪɠɚɳɢɣ 
ɨɤɫɢɞ ɤɨɛɚɥɶɬɚ, 
ɨɬɪɚɛɨɬɚɧɧɵɣ  

Ƚɢɞɪɨɤɪɟɤɢɧɝ 44100302493 3 180 

ɉɟɪɟɞɚɱɚ ɧɚ 
ɭɬɢɥɢɡɚɰɢɸ 

ɞɪɭɝɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ 

Ʉɚɬɚɥɢɡɚɬɨɪ ɧɚ 
ɨɫɧɨɜɟ ɨɤɫɢɞɚ 

ɚɥɸɦɢɧɢɹ 
ɦɨɥɢɛɞɟɧɨɜɵɣ, 

ɫɨɞɟɪɠɚɳɢɣ 
ɨɤɫɢɞ ɧɢɤɟɥɹ, 
ɨɬɪɚɛɨɬɚɧɧɵɣ  

Ƚɢɞɪɨɤɪɟɤɢɧɝ 44100303493 3 86,2 

ɉɟɪɟɞɚɱɚ ɧɚ 
ɭɬɢɥɢɡɚɰɢɸ 

ɞɪɭɝɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ 
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ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɬɯɨɞɚ 

ɂɫɬɨɱɧɢɤ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɨɜ 

Ʉɨɞ ɨɬɯɨɞɚ 
ɩɨ ɎɄɄɈ 

Ʉɥɚɫɫ 
ɨɩɚɫɧɨɫɬɢ 

ɨɬɯɨɞɚ 
ɞɥɹ Ɉɋ 

Ɇɚɫɫɚ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɚ ɜ 
ɪɟɮɟɪɟɧɬɧɨɦ 

ɝɨɞɭ, ɬ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɫɩɨɫɨɛɚ 

ɭɬɢɥɢɡɚɰɢɢ 
(ɜɬɨɪɢɱɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ) 
ɢɥɢ 

ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ 
ɨɬɯɨɞɚ 

ɒɥɚɦ ɨɱɢɫɬɤɢ 
ɟɦɤɨɫɬɟɣ ɢ 

ɬɪɭɛɨɩɪɨɜɨɞɨɜ 
ɨɬ ɧɟɮɬɢ ɢ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 

Ɉɱɢɫɬɤɚ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ 

ɩɟɪɟɞ 
ɪɟɦɨɧɬɧɵɦɢ 

ɪɚɛɨɬɚɦɢ 

91120002393 3 5 ɉɟɪɟɪɚɛɨɬɤɚ 

ɐɟɨɥɢɬ 
ɨɬɪɚɛɨɬɚɧɧɵɣ 

Ɉɫɭɲɤɚ ɫɵɪɶɹ ɨɬ 
ɜɥɚɝɢ 

44250102294 4 2-16,2 

ɉɟɪɟɞɚɱɚ ɧɚ 
ɭɬɢɥɢɡɚɰɢɸ 

ɞɪɭɝɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ 

ɂɨɧɨɨɛɦɟɧɧɵɟ 
ɫɦɨɥɵ 

ɨɬɪɚɛɨɬɚɧɧɵɟ 
ɩɪɢ 

ɜɨɞɨɩɨɞɝɨɬɨɜɤɟ 

ɉɨɥɭɱɟɧɢɟ 
ɞɟɦɢɧɟɪɚɥɢɡɨɜɚɧ

ɧɨɣ ɜɨɞɵ 
71021101205 5 8,1 

ɉɟɪɟɞɚɱɚ ɧɚ 
ɭɬɢɥɢɡɚɰɢɸ 

ɞɪɭɝɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ 

ɍɝɨɥɶ 
ɚɤɬɢɜɢɪɨɜɚɧɧɵɣ 
ɨɬɪɚɛɨɬɚɧɧɵɣ, 
ɡɚɝɪɹɡɧɟɧɧɵɣ 

ɧɟɮɬɟɩɪɨɞɭɤɬɚɦ
ɢ (ɫɨɞɟɪɠɚɧɢɟ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 
ɦɟɧɟɟ 15 %) 

Ɋɟɝɟɧɟɪɚɰɢɹ 
ɪɚɫɬɜɨɪɚ ɆɗȺ 

44250402204 4 4,5 

ɉɟɪɟɞɚɱɚ ɧɚ 
ɭɬɢɥɢɡɚɰɢɸ 

ɞɪɭɝɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ 

Ʉɚɬɚɥɢɡɚɬɨɪ ɧɚ 
ɨɫɧɨɜɟ ɨɤɢɞɚ 

ɧɢɤɟɥɹ 
ɨɬɪɚɛɨɬɚɧɧɵɣ  

Ɂɚɦɟɧɚ 
ɨɬɪɚɛɨɬɚɧɧɨɝɨ 
ɤɚɬɚɥɢɡɚɬɨɪɚ 

44100205493 3 16,35 ɇɟɬ 

 
Ɍɚɛɥɢɰɚ 3.218 – Ɉɬɯɨɞɵ ɭɫɬɚɧɨɜɤɢ ɥɟɝɤɨɝɨ ɝɢɞɪɨɤɪɟɤɢɧɝɚ ɜɚɤɭɭɦɧɵɯ ɞɢɫɬɢɥɥɹɬɨɜ 
(ɞɚɜɥɟɧɢɟ ɞɨ 10 Ɇɉɚ) 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɬɯɨɞɚ 

ɂɫɬɨɱɧɢɤ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɨɜ 

Ʉɨɞ ɨɬɯɨɞɚ 
ɩɨ ɎɄɄɈ 

Ʉɥɚɫɫ 
ɨɩɚɫɧɨɫɬɢ 
ɨɬɯɨɞɚ ɞɥɹ 

Ɉɋ 

Ɇɚɫɫɚ 
ɨɛɪɚɡɨɜɚ-
ɧɢɹ ɨɬɯɨɞɚ 
ɜ ɪɟɮɟɪɟɧ-
ɬɧɨɦ ɝɨɞɭ, 

ɬ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɫɩɨɫɨɛɚ 

ɭɬɢɥɢɡɚɰɢɢ 
(ɜɬɨɪɢɱɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ) 
ɢɥɢ 

ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ 
ɨɬɯɨɞɚ 

Ʉɚɬɚɥɢɡɚɬɨɪ ɧɚ 
ɨɫɧɨɜɟ ɨɤɫɢɞɚ 

ɚɥɸɦɢɧɢɹ 
ɦɨɥɢɛɞɟɧɨɜɵɣ, 

ɫɨɞɟɪɠɚɳɢɣ 
ɨɤɫɢɞɵ ɤɨɛɚɥɶɬɚ ɢ 

ɧɢɤɟɥɹ 
ɨɬɪɚɛɨɬɚɧɧɵɣ 

ɪɟɚɤɬɨɪ ɥɟɝɤɨɝɨ 
ɝɢɞɪɨɤɪɟɤɢɧɝɚ 

44100304493 3 50,05 

ɉɟɪɟɞɚɱɚ ɧɚ 
ɭɬɢɥɢɡɚɰɢɸ 

ɞɪɭɝɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ 

Ɇɚɫɥɚ 
ɢɧɞɭɫɬɪɢɚɥɶ-ɧɵɟ 

ɨɬɪɚɛɨɬɚɧɧɵɟ 

Ɂɚɦɟɧɚ ɦɚɫɥɚ ɜ 
ɇɄɈ 

54100205020
33 

3 0,72 
ȼɬɨɪɢɱɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ 
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ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɬɯɨɞɚ 

ɂɫɬɨɱɧɢɤ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɨɜ 

Ʉɨɞ ɨɬɯɨɞɚ 
ɩɨ ɎɄɄɈ 

Ʉɥɚɫɫ 
ɨɩɚɫɧɨɫɬɢ 
ɨɬɯɨɞɚ ɞɥɹ 

Ɉɋ 

Ɇɚɫɫɚ 
ɨɛɪɚɡɨɜɚ-
ɧɢɹ ɨɬɯɨɞɚ 
ɜ ɪɟɮɟɪɟɧ-
ɬɧɨɦ ɝɨɞɭ, 

ɬ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɫɩɨɫɨɛɚ 

ɭɬɢɥɢɡɚɰɢɢ 
(ɜɬɨɪɢɱɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ) 
ɢɥɢ 

ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ 
ɨɬɯɨɞɚ 

Ɉɬɯɨɞɵ 
ɤɚɬɚɥɢɡɚɬɨɪɨɜ ɢ 
ɤɨɧɬɚɤɬɧɵɯ ɦɚɫɫ, 
ɧɟ ɜɨɲɟɞɲɢɯ ɜ 
ɞɪɭɝɢɟ ɩɭɧɤɬɵ 
(ɨɬɪɚɛɨɬɚɧɧɵɟ 
ɤɚɬɚɥɢɡɚɬɨɪɵ 
ɝɢɞɪɨɤɪɟɤɢɧɝɚ) 

Ɂɚɦɟɧɚ 
ɤɚɬɚɥɢɡɚɬɨɪɨɜ 
ɝɢɞɪɨɨɱɢɫɬɤɢ 

59500000000
00 

3 54,8 

ɉɟɪɟɞɚɱɚ ɧɚ 
ɭɬɢɥɢɡɚɰɢɸ 

ɞɪɭɝɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ 

 

Ⱦɚɧɧɵɟ ɩɨ ɪɚɫɯɨɞɭ ɷɧɟɪɝɨɧɨɫɢɬɟɥɟɣ ɞɥɹ ɭɫɬɚɧɨɜɨɤ ɝɢɞɪɨɤɪɟɤɢɧɝɚ ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɜ ɬɚɛɥɢɰɟ 3.219. 

 
Ɍɚɛɥɢɰɚ 3.219 – Ⱦɚɧɧɵɟ ɩɨ ɪɚɫɯɨɞɭ ɷɧɟɪɝɨɧɨɫɢɬɟɥɟɣ ɞɥɹ ɭɫɬɚɧɨɜɨɤ ɝɢɞɪɨɤɪɟɤɢɧɝɚ 

Ɍɢɩ 
ɭɫɬɚɧɨɜɤɢ 

ɉɨɬɪɟɛɥɟɧɢɟ 
ɬɨɩɥɢɜɚ (ɆȾɠ/ɬ) 

ɉɨɬɪɟɛɥɟɧɢɟ 
ɷɥ. ɗɧɟɪɝɢɢ 
(ɤȼɬ-ɱɚɫ/ɬ) 

ɉɨɬɪɟɛɥɟɧɢɟ 
ɩɚɪɚ (ɤɝ/ɬ) 

Ɉɯɥɚɠɞɚɸɳɚɹ 
ɜɨɞɚ (ɦ3/ɬ, 
∆Ɍ=17 ɋ) 

Ƚɢɞɪɨɤɪɟɤɢɧɝ 400 – 1200 20-150 30-300 10-300 
 
ɉɨɬɪɟɛɥɟɧɢɟ ɷɧɟɪɝɨɪɟɫɭɪɫɨɜ ɭɫɬɚɧɨɜɨɤ ɝɢɞɪɨɤɪɟɤɢɧɝɚ ɜɚɤɭɭɦɧɵɯ ɞɢɫɬɢɥɥɹɬɨɜ 
(ɞɚɜɥɟɧɢɟ ɛɨɥɟɟ 10 Ɇɉɚ) ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɬɚɛɥɢɰɚɯ 3.220 – 3.221. 
 
Ɍɚɛɥɢɰɚ 3.220 – ɉɨɬɪɟɛɥɟɧɢɟ ɷɧɟɪɝɨɪɟɫɭɪɫɨɜ ɭɫɬɚɧɨɜɤɢ ɝɥɭɛɨɤɨɝɨ ɨɞɧɨɫɬɭɩɟɧɱɚɬɨɝɨ 
ɝɢɞɪɨɤɪɟɤɢɧɝɚ ɜɚɤɭɭɦɧɵɯ ɞɢɫɬɢɥɥɹɬɨɜ (ɞɚɜɥɟɧɢɟ ɛɨɥɟɟ 10 Ɇɉɚ) 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

ɉɨɬɪɟɛɥɟɧɢɟ ɩɚɪɚ Ƚɤɚɥ/ɬ 0,01 0,17 
ɋɜɟɠɚɹ ɜɨɞɚ ɤɭɛ.ɦ/ɬ 5,9 6 

Ɉɯɥɚɠɞɚɸɳɚɹ ɜɨɞɚ ɤɭɛ.ɦ/ɬ 0,0025 0,0025 
ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ 

(ɜɫɟɝɨ) ɬ.ɭ.ɬ./ɬ 0,014 0,014 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ 
(ɝɚɡɨɜɨɝɨ) ɬ.ɭ.ɬ./ɬ 0,015 0,035 

 
Ɍɚɛɥɢɰɚ 3.221 – ɉɨɬɪɟɛɥɟɧɢɟ ɷɧɟɪɝɨɪɟɫɭɪɫɨɜ ɭɫɬɚɧɨɜɤɢ ɥɟɝɤɨɝɨ ɝɢɞɪɨɤɪɟɤɢɧɝɚ 
ɜɚɤɭɭɦɧɵɯ ɞɢɫɬɢɥɥɹɬɨɜ (ɞɚɜɥɟɧɢɟ ɞɨ 10 Ɇɉɚ) 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

ɉɨɬɪɟɛɥɟɧɢɟ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɤȼɬ*ɱ/ɬ 13,6 21,7 

ɉɨɬɪɟɛɥɟɧɢɟ ɩɚɪɚ Ƚɤɚɥ/ɬ 0,09 0,1 

Ɉɯɥɚɠɞɚɸɳɚɹ ɜɨɞɚ ɤɭɛ.ɦ/ɬ 2,08 2,54 

Ɍɟɩɥɨɮɢɤɚɰɢɨɧɧɚɹ ɜɨɞɚ ɬ.ɭ.ɬ./ɬ 0,0028 0,0028 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ (ɜɫɟɝɨ) ɬ.ɭ.ɬ./ɬ 0,09 0,1 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ (ɝɚɡɨɜɨɝɨ) ɬ.ɭ.ɬ./ɬ 0,09 0,1 
 
Ɇɚɬɟɪɢɚɥɶɧɵɟ ɪɟɫɭɪɫɵ ɭɫɬɚɧɨɜɨɤ ɝɢɞɪɨɤɪɟɤɢɧɝɚ ɜɚɤɭɭɦɧɵɯ ɞɢɫɬɢɥɥɹɬɨɜ (ɞɚɜɥɟɧɢɟ 
ɛɨɥɟɟ 10 Ɇɉɚ) ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 3.222 – 3.223. 
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Ɍɚɛɥɢɰɚ 3.222 – Ɇɚɬɟɪɢɚɥɶɧɵɟ ɪɟɫɭɪɫɵ ɭɫɬɚɧɨɜɤɢ ɝɥɭɛɨɤɨɝɨ ɨɞɧɨɫɬɭɩɟɧɱɚɬɨɝɨ 
ɝɢɞɪɨɤɪɟɤɢɧɝɚ ɜɚɤɭɭɦɧɵɯ ɞɢɫɬɢɥɥɹɬɨɜ (ɞɚɜɥɟɧɢɟ ɛɨɥɟɟ 10 Ɇɉɚ) 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

Ɍɢɩ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

ȿɞɤɢɣ ɧɚɬɪɢɣ ɪɟɚɝɟɧɬ ɤɝ 157500 157500 

Ƚɢɩɨɯɥɨɪɢɬ ɧɚɬɪɢɹ ɪɟɚɝɟɧɬ ɤɝ 139200 139200 

Ɇɨɧɨɷɬɚɧɨɥɚɦɢɧ ɪɟɚɝɟɧɬ ɤɝ 36214,8 36214,8 

Ⱥɦɦɢɚɤ ɪɟɚɝɟɧɬ ɤɝ 5040 5040 

ɋɬɚɛɢɥɢɡɚɬɨɪ  ɪɟɚɝɟɧɬ ɤɝ 29186,7 29186,7 

Ɋɟɚɝɟɧɬ MOL aktiv E30 ɪɟɚɝɟɧɬ ɤɝ 8800 8800 

ɂɧɝɢɛɢɬɨɪ ɤɨɪɪɨɡɢɢ  ɪɟɚɝɟɧɬ ɤɝ 6486 7199,6 

ɋɨɞɚ ɤɚɥɶɰɢɧɢɪɨɜɚɧɧɚɹ ɪɟɚɝɟɧɬ ɤɝ 240 240 

 
Ɍɚɛɥɢɰɚ 3.223 – Ɇɚɬɟɪɢɚɥɶɧɵɟ ɪɟɫɭɪɫɵ ɭɫɬɚɧɨɜɤɢ ɥɟɝɤɨɝɨ ɝɢɞɪɨɤɪɟɤɢɧɝɚ ɜɚɤɭɭɦɧɵɯ 
ɞɢɫɬɢɥɥɹɬɨɜ (ɞɚɜɥɟɧɢɟ ɞɨ 10 Ɇɉɚ) 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

Ɍɢɩ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɨɧɨɷɬɚɧɨɥɚɦɢɧ Ɋɟɚɝɟɧɬɵ ɬ 153796,5 187973,5 

 
Ɏɢɡɢɱɟɫɤɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɭɫɬɚɧɨɜɨɤ ɝɢɞɪɨɤɪɟɤɢɧɝɚ ɜɚɤɭɭɦɧɵɯ ɞɢɫɬɢɥɥɹɬɨɜ (ɞɚɜɥɟɧɢɟ 
ɛɨɥɟɟ 10 Ɇɉɚ) ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 3.224 – 3.225. 
 
Ɍɚɛɥɢɰɚ 3.224 – Ɏɢɡɢɱɟɫɤɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɭɫɬɚɧɨɜɤɢ ɝɥɭɛɨɤɨɝɨ ɨɞɧɨɫɬɭɩɟɧɱɚɬɨɝɨ 
ɝɢɞɪɨɤɪɟɤɢɧɝɚ ɜɚɤɭɭɦɧɵɯ ɞɢɫɬɢɥɥɹɬɨɜ (ɞɚɜɥɟɧɢɟ ɛɨɥɟɟ 10 Ɇɉɚ) 

Ɏɚɤɬɨɪ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ɂɫɬɨɱɧɢɤ ɜɨɡɞɟɣɫɬɜɢɹ 
ȿɞɢɧɢɰɵ 

ɢɡɦɟɪɟɧɢɹ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ɍɪɨɜɟɧɶ 
ɜɨɡɞɟɣɫɬɜɢɹ 

Ɇɟɬɨɞ ɫɧɢɠɟɧɢɹ 
ɭɪɨɜɧɹ 

ɜɨɡɞɟɣɫɬɜɢɹ ɞɨ 
ɧɨɪɦɚɬɢɜɧɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ 

ɒɭɦ 

ɇɚɫɨɫɧɨɟ, ɤɨɦɩɪɟɫɫɨɪɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ, ɤɨɬɟɥ-
ɭɬɢɥɢɡɚɬɨɪ, ɩɟɱɢ, ɛɥɨɤ 

ɷɤɫɬɪɚɤɰɢɢ, 
ɮɢɥɶɬɪɨɜɚɥɶɧɨɟ 

ɨɬɞɟɥɟɧɢɟ, ɨɬɞɟɥɟɧɢɟ 
ɫɱɟɬɱɢɤɨɜ, ɞɵɦɨɫɨɫɵ 

ɞȻ 81,7-101,4 ɇɟɬ 

Ɍɟɩɥɨɜɨɟ 
ɜɨɡɞɟɣɫɬɜɢɟ 

ɉɟɱɢ ȼɬ/ɦ2 355 ɇɟɬ 

ȼɢɛɪɚɰɢɹ 
Ɇɨɬɨɤɨɫɵ, 

ɫɧɟɝɨɭɛɨɪɳɢɤɢ 
ɞȻ 126-136 ɇɟɬ 
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Ɍɚɛɥɢɰɚ 3.225 – Ɏɢɡɢɱɟɫɤɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɭɫɬɚɧɨɜɤɢ ɥɟɝɤɨɝɨ ɝɢɞɪɨɤɪɟɤɢɧɝɚ ɜɚɤɭɭɦɧɵɯ 
ɞɢɫɬɢɥɥɹɬɨɜ (ɞɚɜɥɟɧɢɟ ɞɨ 10 Ɇɉɚ) 

Ɏɚɤɬɨɪ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ɂɫɬɨɱɧɢɤ ɜɨɡɞɟɣɫɬɜɢɹ 
ȿɞɢɧɢɰɵ 

ɢɡɦɟɪɟɧɢɹ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ɍɪɨɜɟɧɶ 
ɜɨɡɞɟɣɫɬɜɢɹ 

Ɇɟɬɨɞ ɫɧɢɠɟɧɢɹ 
ɭɪɨɜɧɹ ɜɨɡɞɟɣɫɬɜɢɹ 

ɞɨ ɧɨɪɦɚɬɢɜɧɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ 

ȼɢɛɪɚɰɢɹ ȼɨɡɞɭɲɧɚɹ ɤɨɦɩɪɟɫɫɨɪɧɚɹ ɞȻ (ɩɨ ɨɫɢ X,Y,Z) 83,85,86 ɇɟɬ 
ȼɢɛɪɚɰɢɹ Ƚɚɡɨɜɚɹ ɤɨɦɩɪɟɫɫɨɪɧɚɹ ɞȻ (ɩɨ ɨɫɢ X,Y,Z) 82,84,85 ɇɟɬ 

ȼɢɛɪɚɰɢɹ ɇɚɫɨɫɧɚɹ ɞȻ (ɩɨ ɨɫɢ X,Y,Z) 83-84,84-
85,84-87 

ɇɟɬ 

ȼɢɛɪɚɰɢɹ ȼɟɧɬɤɚɦɟɪɚ ɞȻ (ɩɨ ɨɫɢ X,Y,Z) 83,86,87 ɇɟɬ 
ɒɭɦ Ʉɨɦɩɪɟɫɫɨɪɧɚɹ ɞȻȺ 83-87 ɇɟɬ 
ɒɭɦ ɇɚɫɨɫɧɚɹ ɞȻȺ 90-92 ɇɟɬ 
ɒɭɦ Ⱥɩɩɚɪɚɬɧɵɣ ɞɜɨɪ ɞȻȺ 77 ɇɟɬ 
ɒɭɦ ȼɟɧɬɤɚɦɟɪɚ ɞȻȺ 88 ɇɟɬ 

 

3.15 Ɍɟɯɧɨɥɨɝɢɢ ɨɫɭɲɤɢ ɝɚɡɨɜ 

 

Ⱦɚɧɧɵɟ ɩɨ ɜɵɛɪɨɫɚɦ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ, ɩɨɬɪɟɛɥɟɧɢɸ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ, ɮɢɡɢɱɟɫɤɨɦɭ ɜɨɡɞɟɣɫɬɜɢɸ, ɦɚɬɟɪɢɚɥɶɧɵɦ ɪɟɫɭɪɫɚɦ ɢ ɨɬɯɨɞɚɦ ɞɥɹ 
ɭɫɬɚɧɨɜɨɤ ɝɢɞɪɨɨɱɢɫɬɤɢ ɜɚɤɭɭɦɧɨɝɨ ɝɚɡɨɣɥɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 3.226 – 3.230. 

 

Ɍɚɛɥɢɰɚ 3.226 – ȼɵɛɪɨɫɵ ɭɫɬɚɧɨɜɤɢ ɨɫɭɲɤɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɬɜɟɪɞɵɯ ɩɨɝɥɨɬɢɬɟɥɟɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ 
ɜɵɛɪɨɫɨɜ 

Ʉɨɞ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ ɩɨ 
1316 (I – ɞɥɹ 

ɚɬɦ. ɜɨɡɞɭɯɚ) 

Ƚɨɞɨɜɚɹ ɦɚɫɫɚ 
ɜɵɛɪɨɫɨɜ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɬ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ 

ɜɵɛɪɨɫɨɜ, ɝ/ɫ 

ɋɪɟɞɧɢɣ ɜɵɛɪɨɫ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ⱥɡɨɬɚ ɞɢɨɤɫɢɞ 1 0,56 0,1 0,1 0,1 

Ⱥɡɨɬɚ ɨɤɫɢɞ 2 2,3 1 1 1 

Ʌɟɬɭɱɢɟ 
ɨɪɝɚɧɢɱɟɫɤɢɟ 
ɫɨɟɞɢɧɟɧɢɹ 

ɞɨɩ. 162 5,7 0,2 0,2 0,2 

Ɇɟɬɚɧ 33 18,3 0,77 0,77 0,77 

ɋɟɪɨɜɨɞɨɪɨɞ 40 2 10-4 – 0,016 1 10-5 1 10-3 5 10-4 

ɋɟɪɵ ɞɢɨɤɫɢɞ 43 0,04 0,06 0,06 0,06 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ 

C1-C5 (ɢɫɤɥɸ-
ɱɚɹ ɦɟɬɚɧ) 

56 3,6 0,12 0,24 0,18 

ɍɝɥɟɪɨɞɚ 
ɨɤɫɢɞ 

46 0,002-0,82 9 10-5 0,58 0,29 

 
Ɍɚɛɥɢɰɚ 3.227 – Ɉɬɯɨɞɵ ɭɫɬɚɧɨɜɤɢ ɨɫɭɲɤɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɬɜɟɪɞɵɯ ɩɨɝɥɨɬɢɬɟɥɟɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɬɯɨɞɚ 

ɂɫɬɨɱɧɢɤ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɨɜ 

Ʉɨɞ ɨɬɯɨɞɚ 
ɩɨ ɎɄɄɈ 

Ʉɥɚɫɫ 
ɨɩɚɫɧɨɫɬɢ 

ɨɬɯɨɞɚ 
ɞɥɹ Ɉɋ 

Ɇɚɫɫɚ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɚ ɜ 
ɪɟɮɟɪɟɧɬɧɨɦ 

ɝɨɞɭ, ɬ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɫɩɨɫɨɛɚ 

ɭɬɢɥɢɡɚɰɢɢ 
(ɜɬɨɪɢɱɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ) 
ɢɥɢ 

ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ 
ɨɬɯɨɞɚ 

Ɉɬɯɨɞɵ 
ɦɢɧɟɪɚɥɶɧɵɯ 

ɦɚɫɟɥ 
ɦɨɬɨɪɧɵɯ 

ɗɤɫɩɥɭɚɬɚɰɢɹ ɢ 
ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞ-
ɫɬɜɟɧɧɨɝɨ ɨɛɨɪɭ-
ɞɨɜɚɧɢɹ Ɂɚɦɟɧɚ 

ɦɚɫɟɥ ɜ ɯɨɞɟ 
ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ 
ɪɟɦɨɧɬɚ ɦɟɯɚ-
ɧɢɡɦɨɜ ɢ ɭɡɥɨɜ 
ɨɛɨɪɭɞɨɜɚɧɢɹ 

40611001313 3 0,024 ɇɟɬ 
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Ɍɚɛɥɢɰɚ 3.228 – Ɇɚɬɟɪɢɚɥɶɧɵɟ ɪɟɫɭɪɫɵ ɭɫɬɚɧɨɜɤɢ ɨɫɭɲɤɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɬɜɟɪɞɵɯ 
ɩɨɝɥɨɬɢɬɟɥɟɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

Ɍɢɩ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɟɬɚɧɨɥ 100% ȽɈɋɌ 
2222-95 

Ɋɟɚɝɟɧɬɵ ɬ 341,3 341,3 

ɐɟɨɥɢɬ NaA  Ɇɚɬɟɪɢɚɥɵ ɬ 126,9 126,9 

ɒȺɊ ɮɚɪɮɨɪɨɜɵɣ Ⱦ 12-
13ɦɦ 

Ɇɚɬɟɪɢɚɥɵ ɬ 13,8 13,8 

ɒȺɊ ɮɚɪɮɨɪɨɜɵɣ Ⱦ 6-
10ɦɦ 

Ɇɚɬɟɪɢɚɥɵ ɬ 9,5 9,5 

Ⱥɞɫɨɪɛɟɧɬ  Ɇɚɬɟɪɢɚɥɵ ɤɝ 831,3 14040,5 

 
Ɍɚɛɥɢɰɚ 3.229 – Ɏɢɡɢɱɟɫɤɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɭɫɬɚɧɨɜɤɢ ɨɫɭɲɤɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɬɜɟɪɞɵɯ 
ɩɨɝɥɨɬɢɬɟɥɟɣ 

Ɏɚɤɬɨɪ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ɂɫɬɨɱɧɢɤ ɜɨɡɞɟɣɫɬɜɢɹ 
ȿɞɢɧɢɰɵ 

ɢɡɦɟɪɟɧɢɹ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ɍɪɨɜɟɧɶ 
ɜɨɡɞɟɣɫɬɜɢɹ 

Ɇɟɬɨɞ ɫɧɢɠɟɧɢɹ 
ɭɪɨɜɧɹ ɜɨɡɞɟɣɫɬɜɢɹ 

ɞɨ ɧɨɪɦɚɬɢɜɧɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ 

ɒɭɦ 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɞȻɚ 84-95 84-95 ɇɟɬ 

ɒɭɦ 
Ʉɨɦɩɪɟɫɫɨɪɧɵɟ 

ɜɨɡɞɭɲɧɵɟ 
ɞȻȺ 88,1 

ɉɪɟɞɭɫɦɨɬɪɟɬɶ 
ɨɛɟɫɩɟɱɟɧɢɟ 

ɩɪɟɞɟɥɶɧɵɯ ɭɪɨɜɧɟɣ 
ɡɜɭɤɨɜɨɝɨ ɞɚɜɥɟɧɢɹ 

 
Ɍɚɛɥɢɰɚ 3.230 – ɉɨɬɪɟɛɥɟɧɢɟ ɷɧɟɪɝɨɪɟɫɭɪɫɨɜ ɭɫɬɚɧɨɜɤɢ ɨɫɭɲɤɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɬɜɟɪɞɵɯ ɩɨɝɥɨɬɢɬɟɥɟɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

ɉɨɬɪɟɛɥɟɧɢɟ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɤȼɬ*ɱ/ɬ 173,4 453 

ɉɨɬɪɟɛɥɟɧɢɟ ɩɚɪɚ Ƚɤɚɥ/ɬ 0,014 0,014 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ 
(ɝɚɡɨɜɨɝɨ) ɬ.ɭ.ɬ./ɬ 0,002 0,002 

 

3.16 ɍɫɬɚɧɨɜɤɢ ɨɱɢɫɬɤɢ ɧɟɮɬɟɡɚɜɨɞɫɤɢɯ ɝɚɡɨɜ 

 

ɇɚɢɛɨɥɶɲɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɭɫɬɚɧɨɜɤɢ ȽɈ ɨɤɚɡɵɜɚɸɬ ɫɥɟɞɭɸɳɢɟ ɨɛɴɟɤɬɵ: 
ɚ) ɩɨɦɟɳɟɧɢɟ ɝɚɡɨɜɨɣ ɤɨɦɩɪɟɫɫɨɪɧɨɣ; 
ɛ) ɛɥɨɤ ɨɱɢɫɬɤɢ ɝɚɡɨɜ ɨɬ ɫɟɪɨɜɨɞɨɪɨɞɚ ɢ ɪɟɝɟɧɟɪɚɰɢɢ ɆɗȺ; 
ɜ) ɤɨɥɨɧɧɚ ɨɬɞɭɜɚ ɫɟɪɨɜɨɞɨɪɨɞɚ ɢɡ ɛɟɧɡɢɧɚ Ʉ-206; 

ɝ) ɦɟɫɬɚ ɨɬɛɨɪɚ ɝɚɡɨɨɛɪɚɡɧɵɯ ɩɪɨɛ ɞɥɹ ɥɚɛɨɪɚɬɨɪɧɵɯ ɚɧɚɥɢɡɨɜ; 
ɞ) ɜɫɟ ɤɨɥɨɞɰɵ ɩɪɨɦɤɚɧɚɥɢɡɚɰɢɢ ɢ ɨɛɨɪɨɬɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɝɞɟ ɜɨɡɦɨɠɧɨ 

ɫɤɨɩɥɟɧɢɟ ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ ɝɚɡɨɜ. 
Ⱦɚɧɧɵɟ ɨɛ ɨɬɯɨɞɚɯ, ɜɵɛɪɨɫɚɯ ɢ ɫɬɨɱɧɵɯ ɜɨɞɚɯ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 3.231 – 

.3.236. 
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Ɍɚɛɥɢɰɚ 3.231 – Ɉɬɯɨɞɵ ɭɫɬɚɧɨɜɤɢ ɨɱɢɫɬɤɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɆȾɗȺ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɬɯɨɞɚ 

ɂɫɬɨɱɧɢɤ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɨɜ 

Ʉɨɞ ɨɬɯɨɞɚ 
ɩɨ ɎɄɄɈ 

Ʉɥɚɫɫ 
ɨɩɚɫɧɨɫɬɢ 

ɨɬɯɨɞɚ 
ɞɥɹ Ɉɋ 

Ɇɚɫɫɚ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɚ ɜ 
ɪɟɮɟɪɟɧɬɧɨɦ 

ɝɨɞɭ, ɬ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɫɩɨɫɨɛɚ 

ɭɬɢɥɢɡɚɰɢɢ 
(ɜɬɨɪɢɱɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ) 
ɢɥɢ 

ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ 
ɨɬɯɨɞɚ 

ɉɟɫɨɤ, 
ɡɚɝɪɹɡɧɟɧɧɵɣ 
ɧɟɮɬɶɸ ɢɥɢ 

ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ 
(ɫɨɞɟɪɠɚɧɢɟ 
ɧɟɮɬɢ ɢɥɢ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 
15% ɢ ɛɨɥɟɟ) 

ɬɟɪɪɢɬɨɪɢɹ 
ɭɫɬɚɧɨɜɨɤ 

91920101393 3 0,41-0,86 ɇɟɬ 

Ɉɬɯɨɞɵ 
ɲɥɚɤɜɚɬɵ 

ɧɟɡɚɝɪɹɡɧɟɧɧɵɟ 

ɬɪɭɛɨɩɪɨɜɨɞɵ, 
ɚɩɩɚɪɚɬɵ 

45711101204 4 0,33 ɇɟɬ 

 
Ɍɚɛɥɢɰɚ 3.232 – Ɉɬɯɨɞɵ ɭɫɬɚɧɨɜɤɢ ɨɱɢɫɬɤɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɆɗȺ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɬɯɨɞɚ 

ɂɫɬɨɱɧɢɤ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɨɜ 

Ʉɨɞ ɨɬɯɨɞɚ ɩɨ 
ɎɄɄɈ 

Ʉɥɚɫɫ 
ɨɩɚɫɧɨɫɬɢ 

ɨɬɯɨɞɚ 
ɞɥɹ Ɉɋ 

Ɇɚɫɫɚ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɚ ɜ 
ɪɟɮɟɪɟɧɬɧɨɦ 

ɝɨɞɭ, ɬ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɫɩɨɫɨɛɚ 

ɭɬɢɥɢɡɚɰɢɢ 
(ɜɬɨɪɢɱɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ) 
ɢɥɢ ɨɛɟɡɜɪɟɠɢ-

ɜɚɧɢɹ ɨɬɯɨɞɚ 

ɒɥɚɦ ɨɱɢɫɬɤɢ 
ɟɦɤɨɫɬɟɣ ɢ 

ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɨɬ 
ɧɟɮɬɢ ɢ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 

Ɉɱɢɫɬɤɚ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ 

ɩɟɪɟɞ 
ɪɟɦɨɧɬɧɵɦɢ 

ɪɚɛɨɬɚɦɢ 

91120002393 3 8,75-10 ɉɟɪɟɪɚɛɨɬɤɚ 

ɉɟɫɨɤ, 
ɡɚɝɪɹɡɧɟɧɧɵɣ 
ɧɟɮɬɶɸ ɢɥɢ 

ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ 
(ɫɨɞɟɪɠɚɧɢɟ 

ɧɟɮɬɢ ɢ 
ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 
15 % ɢ ɛɨɥɟɟ) 

Ʌɢɤɜɢɞɚɰɢɹ 
(ɡɚɫɵɩɤɚ ɩɟɫɤɨɦ) 

ɩɪɨɥɢɜɨɜ ɢ 
ɭɬɟɱɟɤ ɩɪɢ 

ɪɚɛɨɬɟ 
ɨɛɨɪɭɞɨɜɚɧɢɹ 

91920101393 3 4 ɉɟɪɟɪɚɛɨɬɤɚ 

Ɉɬɯɨɞɵ 
ɦɢɧɟɪɚɥɶɧɵɯ 

ɦɚɫɟɥ 
ɢɧɞɭɫɬɪɢɚɥɶɧɵɯ 

ɇɚɫɨɫɧɨɟ ɢ 
ɤɨɦɩɪɟɫɫɨɪɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ 

40613001313 3 0,1-1,8 
ȼɬɨɪɢɱɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

Ɇɚɫɥɚ 
ɤɨɦɩɪɟɫɫɨɪɧɵɟ 
ɨɬɪɚɛɨɬɚɧɧɵɟ 

Ɂɚɦɟɧɚ ɦɚɫɟɥ ɜ 
ɧɚɫɨɫɧɨ-

ɤɨɦɩɪɟɫɫɨɪɧɨɦ 
ɨɛɨɪɭɞɨɜɚɧɢɢ 

5410021102033 3 2,75 
ȼɬɨɪɢɱɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

ɓɟɥɨɱɶ 
ɨɬɪɚɛɨɬɚɧɧɚɹ ɩɪɢ 

ɨɱɢɫɬɤɟ 
ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ 

ɫɵɪɶɹ ɨɬ 
ɦɟɪɤɚɩɬɚɧɨɜ ɢ 
ɫɟɪɨɜɨɞɨɪɨɞɚ 

ɓɟɥɨɱɧɚɹ 
ɨɱɢɫɬɤɚ 

ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ 
ɮɪɚɤɰɢɣ ɨɬ 

ɦɟɪɤɚɩɬɚɧɨɜ ɢ 
ɫɟɪɨɜɨɞɨɪɨɞɚ 

30820401103 3 90 ɇɟɬ 

Ɇɚɫɥɚ ɬɭɪɛɢɧɧɵɟ 
ɨɬɪɚɛɨɬɚɧɧɵɟ 

Ɂɚɦɟɧɚ ɦɚɫɟɥ ɜ 
ɧɚɫɨɫɧɨ-

ɤɨɦɩɪɟɫɫɨɪɧɨɦ ɢ 
ɫɬɚɧɨɱɧɨɦ ɨɛɨɪɭ-

ɞɨɜɚɧɢɢ 

5410021202033 3 0,092 ɇɟɬ 
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Ɍɚɛɥɢɰɚ 3.233 – ɋɬɨɱɧɵɟ ɜɨɞɵ ɭɫɬɚɧɨɜɤɢ ɨɱɢɫɬɤɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɆɗȺ 
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ɧɹ

ɸ
ɳ

ɟɝ
ɨ 

ɜɟ
ɳ

ɟɫ
ɬɜ

ɚ 
ɩɨ

 1
31

6 
(II

 –
 

ɞɥ
ɹ 

ɜɨ
ɞɧ

ɵ
ɯ 

ɨɛ
ɴɟ

ɤɬ
ɨɜ

)/ɩ
ɨɪ

ɹɞ
ɤɨ

ɜɵ
ɣ 

ɧɨ
ɦ

ɟɪ
 

ɇ
ɚɥ

ɢɱ
ɢɟ

 ɜ
ɟɳ

ɟɫ
ɬɜ

ɚ 
ɫɛ

ɪɨ
ɫɨ

ɜ 
ɜ 

ɪɚ
ɡɪ

ɟɲ
ɟɧ

ɢɢ
 

Ƚɨ
ɞɨ

ɜɚ
ɹ 

ɦ
ɚɫ

ɫɚ
 ɫ

ɛɪ
ɨɫ

ɚ 
ɡɚ

ɝɪ
ɹɡ

ɧɹ
ɸ

ɳ
ɟɝ

ɨ 
ɜɟ

ɳ
ɟɫ

ɬɜ
ɚ,

 ɬ
 

Ɇ
ɢɧ

ɢɦ
ɚɥ

ɶɧ
ɚɹ

 
ɤɨ

ɧɰ
ɟɧ

ɬɪ
ɚɰ

ɢɹ
 

ɡɚ
ɝɪ

ɹɡ
ɧɹ

ɸ
ɳ

ɟɝ
ɨ 

ɜɟ
ɳ

ɟɫ
ɬɜ

ɚ 
ɫɛ

ɪɨ
ɫɨ

ɜ,
 ɦ

ɝ/ɥ
 

Ɇ
ɚɤ

ɫɢ
ɦ

ɚɥ
ɶɧ

ɚɹ
 

ɤɨ
ɧɰ

ɟɧ
ɬɪ

ɚɰ
ɢɹ

 
ɡɚ

ɝɪ
ɹɡ

ɧɹ
ɸ

ɳ
ɟɝ

ɨ 
ɜɟ

ɳ
ɟɫ

ɬɜ
ɚ 

ɫɛ
ɪɨ

ɫɨ
ɜ,

 ɦ
ɝ/ɥ

 

ɋ
ɪɟ

ɞɧ
ɹɹ

 ɤ
ɨɧ

ɰɟ
ɧɬ

ɪɚ
ɰɢ

ɹ 
ɡɚ

ɝɪ
ɹɡ

ɧɹ
ɸ

ɳ
ɟɝ

ɨ 
ɜɟ

ɳ
ɟɫ

ɬɜ
ɚ 

ɫɛ
ɪɨ

ɫɨ
ɜ,

 ɦ
ɝ/ɥ

 

ɋɭɥɶɮɢɞɵ 99 Ⱦɚ/ɇɟɬ 11,6-16,9 3,9 400 202 

pH ɞɨɩ. 170 Ⱦɚ 7,4-8,1 7,4 8,5 8 

Ⱥɦɦɨɧɢɣ-ɢɨɧ 5 Ⱦɚ 0,01-0,02 0,6 1,4 1 

ɇɟɮɬɟɩɪɨɞɭɤɬɵ 
(ɧɟɮɬɶ) 74 Ⱦɚ 0,026-19,7 0,2 156,2 78,2 

Ɏɟɧɨɥ, 
ɝɢɞɪɨɤɫɢɛɟɧɡɨɥ 

119 Ⱦɚ 0,009-0,5 0,12 21,3 10,7 

 
Ɍɚɛɥɢɰɚ 3.234 – ȼɵɛɪɨɫɵ ɜ ɚɬɦɨɫɮɟɪɭ ɭɫɬɚɧɨɜɤɢ ɨɱɢɫɬɤɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ȾɗȺ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ 
ɜɵɛɪɨɫɨɜ 

Ʉɨɞ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ ɩɨ 
1316 (I – ɞɥɹ 

ɚɬɦ. ɜɨɡɞɭɯɚ) 

Ƚɨɞɨɜɚɹ ɦɚɫɫɚ 
ɜɵɛɪɨɫɨɜ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɬ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ 

ɜɵɛɪɨɫɨɜ, ɝ/ɫ 

ɋɪɟɞɧɢɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ɇɟɬɚɧ 33 0,4 0,014 0,014 0,014 

ɋɟɪɨɜɨɞɨɪɨɞ 40 2 0,078 0,078 0,078 

Ʌɟɬɭɱɢɟ 
ɨɪɝɚɧɢɱɟɫɤɢɟ 
ɫɨɟɞɢɧɟɧɢɹ 

ɞɨɩ. 162 0,5 0,017 0,017 0,017 

 
Ɍɚɛɥɢɰɚ 3.235 – ȼɵɛɪɨɫɵ ɜ ɚɬɦɨɫɮɟɪɭ ɭɫɬɚɧɨɜɤɢ ɨɱɢɫɬɤɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɆȾɗȺ 
 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ 
ɜɵɛɪɨɫɨɜ 

Ʉɨɞ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ ɩɨ 
1316 (I – ɞɥɹ 

ɚɬɦ. ɜɨɡɞɭɯɚ) 

Ƚɨɞɨɜɚɹ ɦɚɫɫɚ 
ɜɵɛɪɨɫɨɜ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɬ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ 

ɜɵɛɪɨɫɨɜ, ɝ/ɫ 

ɋɪɟɞɧɢɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

ɋɟɪɨɜɨɞɨɪɨɞ 40 0,57 0,015 0,018 0,0165 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ 

C1-C5 
(ɢɫɤɥɸɱɚɹ 

ɦɟɬɚɧ) 

56 28 0,23 0,89 0,56 

Ⱦɢɷɬɚɧɨɥɚɦɢɧ ɞɨɩ. 182 2,7 0,086 0,086 0,086 
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Ɍɚɛɥɢɰɚ 3.236 – ȼɵɛɪɨɫɵ ɜ ɚɬɦɨɫɮɟɪɭ ɭɫɬɚɧɨɜɤɢ ɨɱɢɫɬɤɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɆɗȺ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ 
ɜɵɛɪɨɫɨɜ 

Ʉɨɞ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ ɩɨ 
1316 (I – ɞɥɹ 

ɚɬɦ. ɜɨɡɞɭɯɚ) 

Ƚɨɞɨɜɚɹ ɦɚɫɫɚ 
ɜɵɛɪɨɫɨɜ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɬ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ 

ɜɵɛɪɨɫɨɜ, ɝ/ɫ 

ɋɪɟɞɧɢɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ⱥɦɢɥɟɧɵ (ɫɦɟɫɶ 
ɢɡɨɦɟɪɨɜ) 60 3,5 10-4-0,2 9 10-5 9,2 10-3 4,6 10-3 

Ȼɟɧɡɨɥ 67 3 10-4-0,19 8 10-5 7,5 10-3 3,8 10-3 

Ⱦɢɦɟɬɢɥɛɟɧɡɨɥ 
(ɤɫɢɥɨɥ) (ɫɦɟɫɶ 
ɦɟɬɚ-, ɨɪɬɨ- ɢ 

ɩɚɪɚɢɡɨɦɟɪɨɜ) 

68 0,004-0,015 1 10-5 6 10-4 3 10-4 

Ɇɟɬɚɧ 33 5,1 0,16 0,175 0,17 

Ɇɟɬɢɥɛɟɧɡɨɥ 
(ɬɨɥɭɨɥ) 70 3 10-4-0,14 8 10-5 6 10-3 3 10-3 

Ɇɨɧɨɷɬɚɧɨɥɚɦɢɧ ɞɨɩ. 181 0,009-3,5 0,0009 0,1 0,05 

ɋɟɪɨɜɨɞɨɪɨɞ 40 0,07-0,08 0,002 0,007 0,0045 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ C1-

C5 (ɢɫɤɥɸɱɚɹ 
ɦɟɬɚɧ) 56 

2,3-26,15 0,085 0,68 0,38 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ C6-

C10 57 
0,003-4 9 10-4 0,54 0,27 

ɗɬɢɥɛɟɧɡɨɥ 
(ɫɬɢɪɨɥ) 74 

8 10-6-0,0045 2 10-6 1,9 10-4 9,6 10-5 

 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ, ɩɪɨɬɟɤɚɸɳɢɣ ɧɚ ɭɫɬɚɧɨɜɤɟ, ɨɬɧɨɫɢɬɫɹ ɤ ɜɪɟɞɧɨɦɭ, ɬɚɤ 
ɤɚɤ ɜ ɩɪɨɰɟɫɫɟ ɭɱɚɫɬɜɭɸɬ ɬɨɤɫɢɱɧɵɟ ɜɟɳɟɫɬɜɚ, ɞɟɣɫɬɜɭɸɳɢɟ ɨɬɪɚɜɥɹɸɳɟ ɧɚ ɨɪɝɚɧɢɡɦ 
ɱɟɥɨɜɟɤɚ. Ɏɢɡɢɱɟɫɤɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɭɫɬɚɧɨɜɤɢ, ɩɨɬɪɟɛɥɟɧɢɟ ɷɧɟɪɝɨɪɟɫɭɪɫɨɜ ɢ 
ɦɚɬɟɪɢɚɥɶɧɵɟ ɪɟɫɭɪɫɵ ɭɫɬɚɧɨɜɨɤ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 3.237 – 3.244. 

 
Ɍɚɛɥɢɰɚ 3.237 – Ɏɢɡɢɱɟɫɤɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɭɫɬɚɧɨɜɤɢ ɨɱɢɫɬɤɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ȾɗȺ 

Ɏɚɤɬɨɪ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ɂɫɬɨɱɧɢɤ ɜɨɡɞɟɣɫɬɜɢɹ 
ȿɞɢɧɢɰɵ 

ɢɡɦɟɪɟɧɢɹ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ɍɪɨɜɟɧɶ 
ɜɨɡɞɟɣɫɬɜɢɹ 

Ɇɟɬɨɞ ɫɧɢɠɟɧɢɹ 
ɭɪɨɜɧɹ 

ɜɨɡɞɟɣɫɬɜɢɹ ɞɨ 
ɧɨɪɦɚɬɢɜɧɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ 

ɒɭɦ 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɞȻɚ 83-90; 82-87 ɇɟɬ 

 
Ɍɚɛɥɢɰɚ 3.238 – Ɏɢɡɢɱɟɫɤɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɭɫɬɚɧɨɜɤɢ ɨɱɢɫɬɤɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɆȾɗȺ 

Ɏɚɤɬɨɪ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ɂɫɬɨɱɧɢɤ ɜɨɡɞɟɣɫɬɜɢɹ 
ȿɞɢɧɢɰɵ 

ɢɡɦɟɪɟɧɢɹ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ɍɪɨɜɟɧɶ 
ɜɨɡɞɟɣɫɬɜɢɹ 

Ɇɟɬɨɞ ɫɧɢɠɟɧɢɹ 
ɭɪɨɜɧɹ 

ɜɨɡɞɟɣɫɬɜɢɹ ɞɨ 
ɧɨɪɦɚɬɢɜɧɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ 

ɒɭɦ Ȼɥɨɤ ɤɨɥɨɧɧ ɞȻȺ 83 ɇɟɬ 

ɒɭɦ 
Ɋɟɡɟɪɜɭɚɪɧɵɣ ɩɚɪɤ (ɩɚɪɤ 

ɯɪɚɧɟɧɢɹ) ɞȻȺ 70 
ɋɨɨɬɜɟɬɫɬɜɭɟɬ 

ɧɨɪɦɟ 

ɒɭɦ ȽɊɉ ɞȻȺ 95 ɇɟɬ 
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Ɍɚɛɥɢɰɚ 3.239 – Ɏɢɡɢɱɟɫɤɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɭɫɬɚɧɨɜɤɢ ɨɱɢɫɬɤɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɆɗȺ 

Ɏɚɤɬɨɪ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ɂɫɬɨɱɧɢɤ ɜɨɡɞɟɣɫɬɜɢɹ 
ȿɞɢɧɢɰɵ 

ɢɡɦɟɪɟɧɢɹ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ɍɪɨɜɟɧɶ 
ɜɨɡɞɟɣɫɬɜɢɹ 

Ɇɟɬɨɞ ɫɧɢɠɟɧɢɹ 
ɭɪɨɜɧɹ ɜɨɡɞɟɣɫɬɜɢɹ 

ɞɨ ɧɨɪɦɚɬɢɜɧɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ 

ȼɢɛɪɚɰɢɹ 

ɇɚɫɨɫɧɨ-ɤɨɦɩɪɟɫɫɨɪɧɨɟ, 
ɜɟɧɬɢɥɹɰɢɨɧɧɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ,ɚɩɩɚɪɚɬɵ 
ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ, 

ɩɟɱɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, 
ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ, 
ɬɪɚɧɫɩɨɪɬɧɨɟ ɫɪɟɞɫɬɜɨ 

ɞȻ ɞɨ 87 
ɇɟ ɩɪɟɜɵɲɚɟɬ 

ɩɪɟɞɟɥɶɧɨ-ɞɨɩɭɫɬɢɦɵɣ 
ɭɪɨɜɟɧɶ 

ȼɢɛɪɚɰɢɹ ɇɚɫɨɫɧɚɹ 
ɞȻ (ɩɨ ɨɫɢ 

X,Y,Z) 
75-79,73-
79,79-85 

ɇɟɬ 

ɒɭɦ 

ɇɚɫɨɫɧɨ-ɤɨɦɩɪɟɫɫɨɪɧɨɟ, 
ɜɟɧɬɢɥɹɰɢɨɧɧɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ,ɚɩɩɚɪɚɬɵ 
ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ, 

ɩɟɱɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, 
ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ 

ɞȻ 85-90,4 

ɇɟɬ 

ɒɭɦ Ⱥɩɩɚɪɚɬɧɵɣ ɞɜɨɪ ɞȻȺ 63-67 ɇɟɬ 

ɒɭɦ ȼɟɧɬɤɚɦɟɪɚ ɞȻȺ 68,6 ɇɟɬ 

ɗɥɟɤɬɪɨɦɚɝɧɢɬɧɨɟ 
ɡɚɝɪɹɡɧɟɧɢɟ 

ɗɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ 
ɞɨ 1000ɜ, ɫɜɵɲɟ 1000ɜ 

(ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɵɟ 
ɩɨɞɫɬɚɧɰɢɢ, 

ɪɚɫɩɪɟɞɢɥɢɬɟɥɶɧɵɟ 
ɭɫɬɪɨɣɫɬɜɚ, ɉȼɗɆ (ɜ 

ɩɨɥɨɫɟ ɱɚɫɬɨɬ 45-55Ƚɰ) 

ɇɚɩɪɹɠɟɧɧɨɫɬɶ 
ɷɥ.ɩɨɥɹ, ɤȼ/ɦ;  0,3  

ɍɪɨɜɧɢ 
ɷɥɟɤɬɪɨɦɨɝɧɢɬɧɵɯ 

ɩɨɥɟɣ (ɱɚɫɬɨɬɨɣ 50Ƚɰ) 
ɧɟ ɩɪɟɜɵɲɚɸɬ 

ɩɪɟɞɟɥɶɧɨɞɨɩɭɫɬɢɦɵɟ 
ɡɧɚɱɟɧɢɹ 

ɗɥɟɤɬɪɨɦɚɝɧɢɬɧɨɟ 
ɡɚɝɪɹɡɧɟɧɢɟ 

ɗɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ 
ɞɨ 1000ɜ, ɫɜɵɲɟ 1000ɜ 

(ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɵɟ 
ɩɨɞɫɬɚɧɰɢɢ, 

ɪɚɫɩɪɟɞɢɥɢɬɟɥɶɧɵɟ 
ɭɫɬɪɨɣɫɬɜɚ, ɉȼɗɆ (ɜ 

ɩɨɥɨɫɟ ɱɚɫɬɨɬ 45-55Ƚɰ) 

ɇɚɩɪɹɠɟɧɧɨɫɬɶ 
ɦɚɝɧɢɬɧɨɝɨ 
ɩɨɥɹ,Ⱥ/ɦ; 

4,0 

ɍɪɨɜɧɢ 
ɷɥɟɤɬɪɨɦɨɝɧɢɬɧɵɯ 

ɩɨɥɟɣ (ɱɚɫɬɨɬɨɣ 50Ƚɰ) 
ɧɟ ɩɪɟɜɵɲɚɸɬ 

ɩɪɟɞɟɥɶɧɨɞɨɩɭɫɬɢɦɵɟ 
ɡɧɚɱɟɧɢɹ 

 
Ɍɚɛɥɢɰɚ 3.240 – ɉɨɬɪɟɛɥɟɧɢɟ ɷɧɟɪɝɨɪɟɫɭɪɫɨɜ ɭɫɬɚɧɨɜɤɢ ɨɱɢɫɬɤɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ȾɗȺ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

ɉɨɬɪɟɛɥɟɧɢɟ ɩɚɪɚ Ƚɤɚɥ/ɬ 0,06 0,06 
 
Ɍɚɛɥɢɰɚ 3.241 – ɉɨɬɪɟɛɥɟɧɢɟ ɷɧɟɪɝɨɪɟɫɭɪɫɨɜ ɭɫɬɚɧɨɜɤɢ ɨɱɢɫɬɤɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɆȾɗȺ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

ɉɨɬɪɟɛɥɟɧɢɟ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɤȼɬ*ɱ/ɬ 8,3 13,1 

Ɉɯɥɚɠɞɚɸɳɚɹ ɜɨɞɚ ɤɭɛ.ɦ/ɬ 0,6 0,6 

Ɉɛɨɪɨɬɧɚɹ ɜɨɞɚ ɬ.ɭ.ɬ./ɬ 0,0002 0,00021 
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Ɍɚɛɥɢɰɚ 3.242 – ɉɨɬɪɟɛɥɟɧɢɟ ɷɧɟɪɝɨɪɟɫɭɪɫɨɜ ɭɫɬɚɧɨɜɤɢ ɨɱɢɫɬɤɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɆɗȺ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

ɉɨɬɪɟɛɥɟɧɢɟ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɤȼɬ*ɱ/ɬ 4,9 181,8 

ɉɨɬɪɟɛɥɟɧɢɟ ɩɚɪɚ Ƚɤɚɥ/ɬ 0,0004 285 

Ɉɯɥɚɠɞɚɸɳɚɹ ɜɨɞɚ ɤɭɛ.ɦ/ɬ 5,58 6,82 

Ɍɟɩɥɨɮɢɤɚɰɢɨɧɧɚɹ 
ɜɨɞɚ 

ɬ.ɭ.ɬ./ɬ 0,0004 6,5 

 
Ɍɚɛɥɢɰɚ 3.243 – Ɇɚɬɟɪɢɚɥɶɧɵɟ ɪɟɫɭɪɫɵ ɭɫɬɚɧɨɜɤɢ ɨɱɢɫɬɤɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ȾɗȺ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

Ɍɢɩ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ⱦɢɷɬɚɧɨɥɚɦɢɧ 100% Ɋɟɚɝɟɧɬɵ ɬ 1895,5 1895,5 

Ɇɚɬɟɪɢɚɥ ɮɢɥɶɬɪɭɸɳɢɣ  Ɇɚɬɟɪɢɚɥɵ ɬ 5,7 5,7 

ɉɟɧɨɝɚɫɢɬɟɥɶ  Ɋɟɚɝɟɧɬɵ ɬ 3,7 10,1 
ɍɝɨɥɶ ɚɤɬɢɜɧɵɣ Ɇɚɬɟɪɢɚɥɵ ɬ 310,3 310,3 

ɉɨɝɥɨɬɢɬɟɥɶ Ʉɭɩɪɚɦɢɬ  Ɇɚɬɟɪɢɚɥɵ ɬ 9,6 9,6 
ɂɧɝɢɛɢɬɨɪ ɤɨɪɪɨɡɢɢ  Ɋɟɚɝɟɧɬɵ ɬ 9,7 9,7 

 
Ɍɚɛɥɢɰɚ 3.244 – Ɇɚɬɟɪɢɚɥɶɧɵɟ ɪɟɫɭɪɫɵ ɭɫɬɚɧɨɜɤɢ ɨɱɢɫɬɤɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɆɗȺ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

Ɍɢɩ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ƚɨɥɨɜɤɚ ɧɟɩɪɟɞɟɥɶɧɚ  ɬɧ. 135643 135643 

Ɇɨɧɨɷɬɚɧɨɥɚɦɢɧ Ɋɟɚɝɟɧɬɵ ɬ 162285,6 198349,1 

 

3.17 ɍɫɬɚɧɨɜɤɢ ɮɪɚɤɰɢɨɧɢɪɨɜɚɧɢɹ ɝɚɡɨɜ 

 

Ɋɚɫɯɨɞɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɞɥɹ ȽɎɍ ɉɪɟɞɟɥɶɧɵɟ ɝɚɡɵ ( ɧɚ 1 ɬɨɧɧɭ ɫɵɪɶɹ) 
ɉɚɪ ɜɨɞɹɧɨɣ, Ƚɤɚɥ   0,7 

ɗɥɟɤɬɪɨɷɧɟɪɝɢɹ ɤȼɬɱ   57 

ȼɨɞɚ ɨɛɨɪɨɬɧɚɹ, ɦ3   20-30 

Ʉ ɨɬɯɨɞɚɦ ɩɪɨɢɡɜɨɞɫɬɜɚ ɨɬɧɨɫɹɬɫɹ: 
Ɉɬɪɚɛɨɬɚɧɧɵɣ ɳɟɥɨɱɧɨɣ ɪɚɫɬɜɨɪ NaOH ɢɥɢ ɄɈɇ. 
Ƚɨɪɹɱɚɹ ɜɨɞɚ ɩɨɫɥɟ ɯɨɥɨɞɢɥɶɧɨɣ ɚɩɩɚɪɚɬɭɪɵ, ɨɯɥɚɠɞɟɧɢɹ ɪɭɛɚɲɟɤ ɰɢɥɢɧɞɪɨɜ 

ɤɨɦɩɪɟɫɫɨɪɚ ɜɨɡɜɪɚɳɚɟɬɫɹ ɜ ɝɪɚɞɢɪɧɢ. 
ɇɚ ɭɫɬɚɧɨɜɤɟ ɨɬɫɭɬɫɬɜɭɸɬ ɨɬɯɨɞɵ. Ʉɚɬɚɥɢɡɚɬɨɪ ɄɋɆ, ɜɵɪɚɛɨɬɚɜɲɢɣ ɫɜɨɣ ɪɟɫɭɪɫ, 

ɜɵɝɪɭɠɚɟɬɫɹ ɢɡ ɪɟɝɟɧɟɪɚɬɨɪɚ Ɋ-1 ɢ ɧɚɩɪɚɜɥɹɟɬɫɹ ɧɚ ɩɟɪɟɪɚɛɨɬɤɭ ɜ 
ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɟ ɨɪɝɚɧɢɡɚɰɢɢ. 

Ⱦɥɹ ɨɬɜɨɞɚ ɩɪɨɦɵɲɥɟɧɧɵɯ ɫɬɨɤɨɜ, ɨɛɪɚɡɭɸɳɢɯɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɦɵɬɶɹ ɩɨɥɨɜ ɜ 
ɩɨɦɟɳɟɧɢɹɯ, ɚɬɦɨɫɮɟɪɧɵɯ ɨɫɚɞɤɨɜ ɫɭɳɟɫɬɜɭɟɬ ɫɢɫɬɟɦɚ ɩɪɨɦɵɲɥɟɧɧɨɣ ɤɚɧɚɥɢɡɚɰɢɢ, 
ɫɨɨɛɳɚɸɳɚɹɫɹ ɫ ɡɚɜɨɞɫɤɨɣ ɫɢɫɬɟɦɨɣ ɤɚɧɚɥɢɡɚɰɢɢ. 

Ⱦɚɧɧɵɟ ɩɨ ɜɵɛɪɨɫɚɦ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ, ɩɨɬɪɟɛɥɟɧɢɸ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ, ɮɢɡɢɱɟɫɤɨɦɭ ɜɨɡɞɟɣɫɬɜɢɸ, ɦɚɬɟɪɢɚɥɶɧɵɦ ɪɟɫɭɪɫɚɦ ɢ ɨɬɯɨɞɚɦ ɞɥɹ 
ɭɫɬɚɧɨɜɨɤ ȽɎɍ ɢ ȺȽɎɍ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 3.245 – 3.251. 
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Ɍɚɛɥɢɰɚ 3.245 – Ɉɬɯɨɞɵ ɭɫɬɚɧɨɜɤɢ ȽɎɍ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɬɯɨɞɚ 

ɂɫɬɨɱɧɢɤ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɨɜ 

Ʉɨɞ ɨɬɯɨɞɚ ɩɨ 
ɎɄɄɈ 

Ʉɥɚɫɫ 
ɨɩɚɫɧɨɫɬɢ 

ɨɬɯɨɞɚ 
ɞɥɹ Ɉɋ 

Ɇɚɫɫɚ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɚ ɜ 
ɪɟɮɟɪɟɧɬɧɨɦ 

ɝɨɞɭ, ɬɨɧɧ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɫɩɨɫɨɛɚ 

ɭɬɢɥɢɡɚɰɢɢ 
(ɜɬɨɪɢɱɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ) 
ɢɥɢ 

ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ 
ɨɬɯɨɞɚ 

ɒɥɚɦ ɨɱɢɫɬɤɢ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢ 

ɟɦɤɨɫɬɟɣ ɨɬ 
ɧɟɮɬɢ 

Ɉɱɢɫɬɤɚ 
ɟɦɤɨɫɬɟɣ ɩɪɢ 

ɩɩɪ 
5460150104038 3 1,5-11,3 

ɉɟɪɟɞɚɱɚ ɧɚ 
ɭɬɢɥɢɡɚɰɢɸ 

ɞɪɭɝɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ 

Ɉɬɯɨɞɵ 
ɦɢɧɟɪɚɥɶɧɵɯ 

ɦɚɫɟɥ 
ɬɭɪɛɢɧɧɵɯ 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ 
ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɫ 

ɭɬɪɚɬɨɣ 
ɩɨɬɪɟɛɢɬɟɥɶɫɤɢɯ 

ɫɜɨɣɫɬɜ 

40617001313 3 3,96-14,56 
ȼɬɨɪɢɱɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

Ɉɬɯɨɞɵ 
ɦɢɧɟɪɚɥɶɧɵɯ 

ɦɚɫɟɥ 
ɢɧɞɭɫɬɪɢɚɥɶɧɵɯ 

Ɉɬɪɚɛɨɬɚɧɧɨɟ 
ɦɚɫɥɨ ɧɚɫɨɫɨɜ 

40613001313 3 0,12-90,12 
ȼɬɨɪɢɱɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

ɓɟɥɨɱɶ 
ɨɬɪɚɛɨɬɚɧɧɚɹ 
ɩɪɢ ɨɱɢɫɬɤɟ 

ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ 
ɫɵɪɶɹ ɨɬ 

ɦɟɪɤɚɩɬɚɧɨɜ ɢ 
ɫɟɪɨɜɨɞɨɪɨɞɚ 

Ɉɱɢɫɬɤɚ 
ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ 

ɫɵɪɶɹ ɨɬ 
ɦɟɪɤɚɩɬɚɧɨɜ ɢ 
ɫɟɪɨɜɨɞɨɪɨɞɚ 

30820401103 3 140-200 

ɉɟɪɟɞɚɱɚ ɧɚ 
ɭɬɢɥɢɡɚɰɢɸ 

ɞɪɭɝɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ 

 
Ɍɚɛɥɢɰɚ 3.246 – ȼɵɛɪɨɫɵ ɜ ɚɬɦɨɫɮɟɪɭ ɭɫɬɚɧɨɜɤɢ ȽɎɍ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ 
ɜɵɛɪɨɫɨɜ 

Ʉɨɞ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ ɩɨ 
1316 (I – ɞɥɹ 

ɚɬɦ. ɜɨɡɞɭɯɚ) 

Ƚɨɞɨɜɚɹ ɦɚɫɫɚ 
ɜɵɛɪɨɫɨɜ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɬ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ 

ɜɵɛɪɨɫɨɜ, ɝ/ɫ 

ɋɪɟɞɧɢɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ⱥɡɨɬɚ ɞɢɨɤɫɢɞ 1 0,04-1,8 0,04 2,1 1,1 

Ⱥɡɨɬɚ ɨɤɫɢɞ 2 0,007-1,1 0,016 0,56 0,29 

Ⱥɦɢɥɟɧɵ (ɫɦɟɫɶ 
ɢɡɨɦɟɪɨɜ) 60 0,06-23,8 0,002 0,76 0,38 

Ȼɟɧɡɚɩɢɪɟɧ 7 1 10-7 3 10-6 3 10-6 3 10-6 

Ȼɟɧɡɨɥ 67 0,041-0,047 1,3 10-3 1,6 10-3 1,5 10-3 

Ȼɭɬɢɥɟɧ 61 0,022 0,007 0,007 0,007 

Ⱦɢɦɟɬɢɥɛɟɧɡɨɥ 
(ɤɫɢɥɨɥ) (ɫɦɟɫɶ 
ɦɟɬɚ-, ɨɪɬɨ- ɢ 

ɩɚɪɚɢɡɨɦɟɪɨɜ) 

68 3,5 10-3 1,2 10-4 1,2 10-4 1,2 10-4 

Ʉɟɪɨɫɢɧ 156 0,015 0,8 0,8 0,8 

Ɇɟɬɚɧ 33 0,12-72,34 0,37 81 40,7 

Ɇɟɬɢɥɛɟɧɡɨɥ 
(ɬɨɥɭɨɥ) 70 0,034 0,001 0,001 0,001 

Ɇɨɧɨɷɬɚɧɨɥɚɦɢɧ ɞɨɩ. 181 0,022-0,71 0,0024 0,022 0,012 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 3.246 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ 
ɜɵɛɪɨɫɨɜ 

Ʉɨɞ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ ɩɨ 
1316 (I – ɞɥɹ 

ɚɬɦ. ɜɨɡɞɭɯɚ) 

Ƚɨɞɨɜɚɹ ɦɚɫɫɚ 
ɜɵɛɪɨɫɨɜ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɬ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ 

ɜɵɛɪɨɫɨɜ, ɝ/ɫ 

ɋɪɟɞɧɢɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

ɇɚɬɪɢɣ 
ɝɢɞɪɨɤɫɢɞ 
(ɇɚɬɪɢɹ 

ɝɢɞɪɨɨɤɢɫɶ, ɇɚɬɪ 
ɟɞɤɢɣ, ɋɨɞɚ 

ɤɚɭɫɬɢɱɟɫɤɚɹ) 

ɞɨɩ. 193 0,055 4 10-4 2 10-3 1,2 10-3 

ɋɟɪɧɚɹ ɤɢɫɥɨɬɚ 42 5 10-5 5 10-5 5 10-5 5 10-5 

ɋɟɪɨɜɨɞɨɪɨɞ 40 0,009-0,069 3 10-4 0,013 0,0067 

ɋɟɪɵ ɞɢɨɤɫɢɞ 43 0,006 0,3 0,3 0,3 

ɋɩɢɪɬ 
ɦɟɬɢɥɨɜɵɣ 

105 0,002 0,4 0,4 0,4 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ C1-

C5 (ɢɫɤɥɸɱɚɹ 
ɦɟɬɚɧ) 

56 1,1-399,5 0,035 12,7 6,37 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ C6-

C10 
57 0,25-13,1 0,007 66,7 33,4 

ɍɝɥɟɪɨɞ (ɋɚɠɚ) ɞɨɩ. 195 0,003 0,14 0,14 0,14 

ɍɝɥɟɪɨɞɚ ɨɤɫɢɞ 46 0,03-2,7 0,4 1,7 1,1 

Ɏɨɪɦɚɥɶɞɟɝɢɞ 123 6 10-4 0,03 0,03 0,03 

ɗɬɢɥɛɟɧɡɨɥ 
(ɫɬɢɪɨɥ) 74 0,001 4 10-5 4 10-5 4 10-5 

 
Ɍɚɛɥɢɰɚ 3.247 – ɉɨɬɪɟɛɥɟɧɢɟ ɷɧɟɪɝɨɪɟɫɭɪɫɨɜ ɭɫɬɚɧɨɜɤɢ ȽɎɍ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

ɉɨɬɪɟɛɥɟɧɢɟ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɤȼɬ*ɱ/ɬ 6,45 200,5 

ɉɨɬɪɟɛɥɟɧɢɟ ɩɚɪɚ Ƚɤɚɥ/ɬ 0,01 0,52 

ɋɜɟɠɚɹ ɜɨɞɚ ɤɭɛ.ɦ/ɬ 0,09 0,13 

Ɉɯɥɚɠɞɚɸɳɚɹ ɜɨɞɚ ɤɭɛ.ɦ/ɬ 53,5 65,4 

Ɍɟɩɥɨɮɢɤɚɰɢɨɧɧɚɹ 
ɜɨɞɚ 

ɬ.ɭ.ɬ./ɬ 4 10-5 0,005 

Ɉɛɨɪɨɬɧɚɹ ɜɨɞɚ ɬ.ɭ.ɬ./ɬ 0,00013 0,001 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ 
(ɜɫɟɝɨ) ɬ.ɭ.ɬ./ɬ 0,038 0,047 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ 
(ɝɚɡɨɜɨɝɨ) ɬ.ɭ.ɬ./ɬ 0,017 0,047 

 
Ɍɚɛɥɢɰɚ 3.248 – ɉɨɬɪɟɛɥɟɧɢɟ ɷɧɟɪɝɨɪɟɫɭɪɫɨɜ ɭɫɬɚɧɨɜɤɢ ȺȽɎɍ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

ɉɨɬɪɟɛɥɟɧɢɟ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɤȼɬ*ɱ/ɬ 16,7 25 

ɉɨɬɪɟɛɥɟɧɢɟ ɩɚɪɚ Ƚɤɚɥ/ɬ 385,8 463,4 
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Ɍɚɛɥɢɰɚ 3.249 – Ɇɚɬɟɪɢɚɥɶɧɵɟ ɪɟɫɭɪɫɵ ɭɫɬɚɧɨɜɤɢ ȽɎɍ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

Ɍɢɩ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

ɇɚɬɪ ɟɞɤɢɣ ɬɟɯɧɢɱ. Ɋɟɚɝɟɧɬɵ ɬ 0,6 256505,3 

Ƚɟɬɟɪɨɝɟɧɧɵɣ 
ɤɚɬɚɥɢɡɚɬɨɪ ɄɋɆ 

Ɇɚɬɟɪɢɚɥɵ ɤɝ 233,1 233,1 

Ɇɨɧɨɷɬɚɧɨɥɚɦɢɧ ɪɟɚɝɟɧɬ ɬ 1,2 145974,4 

Ƚɨɥɨɜɤɚ ɧɟɩɪɟɞɟɥɶɧɚ – ɬɧ. 40149 200000 

Ƚɨɥɨɜɤɚ ɩɪɟɞɟɥɶɧɚɹ – ɬɧ. 95344 292117 

 
Ɍɚɛɥɢɰɚ 3.250 – Ɏɢɡɢɱɟɫɤɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɭɫɬɚɧɨɜɤɢ ȽɎɍ 

Ɏɚɤɬɨɪ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ɂɫɬɨɱɧɢɤ ɜɨɡɞɟɣɫɬɜɢɹ 
ȿɞɢɧɢɰɵ 

ɢɡɦɟɪɟɧɢɹ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ɍɪɨɜɟɧɶ 
ɜɨɡɞɟɣɫɬɜɢɹ 

Ɇɟɬɨɞ ɫɧɢɠɟɧɢɹ 
ɭɪɨɜɧɹ ɜɨɡɞɟɣɫɬɜɢɹ 

ɞɨ ɧɨɪɦɚɬɢɜɧɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ 

ȼɢɛɪɚɰɢɹ 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɞȻ 48,4-97,5 

ɉɪɢɦɟɧɟɧɢɟ 
ɡɜɭɤɨɢɡɨɥɢɪɭɸɳɢɯ 
ɩɨɤɪɵɬɢɣ ɧɚɡɟɦɧɵɯ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ. 

ɍɫɬɪɨɣɫɬɜɨ 
ɜɢɛɪɨɢɡɨɥɢɪɨɜɚɧɧɵɯ 

ɮɭɧɞɚɦɟɧɬɨɜ ɢ 
ɚɦɨɪɬɢɡɚɬɨɪɨɜ ɩɨɞ 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ 
ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ 

ɩɟɪɟɞɚɱɢ ɜɢɛɪɚɰɢɢ 
ɫɬɪɨɢɬɟɥɶɧɵɦ 
ɤɨɧɫɬɪɭɤɰɢɹɦ. 

ȼɢɛɪɚɰɢɹ 

ɇɚɫɨɫɧɨ-
ɤɨɦɩɪɟɫɫɨɪɧɨɟ, 
ɜɟɧɬɢɥɹɰɢɨɧɧɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ,ɚɩɩɚɪɚɬɵ 
ɜɨɡɞɭɲɧɨɝɨ 

ɨɯɥɚɠɞɟɧɢɹ, ɩɟɱɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ, 

ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ, 
ɬɪɚɧɫɩɨɪɬɧɨɟ ɫɪɟɞɫɬɜɨ 

ɞȻ ɞɨ 85 
ɇɟ ɩɪɟɜɵɲɚɟɬ 

ɩɪɟɞɟɥɶɧɨ-
ɞɨɩɭɫɬɢɦɵɣ ɭɪɨɜɟɧɶ 

ȼɢɛɪɚɰɢɹ Ƚɚɡɨɜɚɹ ɤɨɦɩɪɟɫɫɨɪɧɚɹ 
ɞȻ (ɩɨ ɨɫɢ 

X,Y,Z) 
95, 95, 102 

ɇɟɬ 

ȼɢɛɪɚɰɢɹ ɇɚɫɨɫɧɚɹ 
ɞȻ (ɩɨ ɨɫɢ 

X,Y,Z) 
82-84,83-
87,84-87 

ɇɟɬ 

Ɍɟɩɥɨɜɨɟ 
ɜɨɡɞɟɣɫɬɜɢɟ 

Ɏɚɤɬɨɪɵ ɫɪɟɞɵ, 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
°C 22,9 

ɇɟɬ 

Ɍɟɩɥɨɜɨɟ 
ɜɨɡɞɟɣɫɬɜɢɟ 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ 

°C 17,8-24,9 
ɇɟɬ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 3.250 

Ɏɚɤɬɨɪ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ɂɫɬɨɱɧɢɤ ɜɨɡɞɟɣɫɬɜɢɹ 
ȿɞɢɧɢɰɵ 

ɢɡɦɟɪɟɧɢɹ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ɍɪɨɜɟɧɶ 
ɜɨɡɞɟɣɫɬɜɢɹ 

Ɇɟɬɨɞ ɫɧɢɠɟɧɢɹ 
ɭɪɨɜɧɹ ɜɨɡɞɟɣɫɬɜɢɹ 

ɞɨ ɧɨɪɦɚɬɢɜɧɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ 

ɒɭɦ 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɞȻȺ 46-95,9 

ɉɪɢɦɟɧɟɧɢɟ 
ɡɜɭɤɨɢɡɨɥɢɪɭɸɳɢɯ 
ɩɨɤɪɵɬɢɣ ɧɚɡɟɦɧɵɯ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ. 

ɍɫɬɪɨɣɫɬɜɨ 
ɜɢɛɪɨɢɡɨɥɢɪɨɜɚɧɧɵɯ 

ɮɭɧɞɚɦɟɧɬɨɜ ɢ 
ɚɦɨɪɬɢɡɚɬɨɪɨɜ ɩɨɞ 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ 
ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ 

ɩɟɪɟɞɚɱɢ ɜɢɛɪɚɰɢɢ 
ɫɬɪɨɢɬɟɥɶɧɵɦ 
ɤɨɧɫɬɪɭɤɰɢɹɦ. 

ɒɭɦ ɇɚɫɨɫɧɵɟ ɞȻȺ 81-92 

ɉɪɟɞɭɫɦɨɬɪɟɬɶ 
ɨɛɟɫɩɟɱɟɧɢɟ 

ɩɪɟɞɟɥɶɧɵɯ ɭɪɨɜɧɟɣ 
ɡɜɭɤɨɜɨɝɨ ɞɚɜɥɟɧɢɹ 

ɒɭɦ Ƚɚɡɨɜɚɹ ɤɨɦɩɪɟɫɫɨɪɧɚɹ ɞȻȺ 92 ɇɟɬ 

ɒɭɦ Ⱥɩɩɚɪɚɬɧɵɣ ɞɜɨɪ ɞȻȺ 75 ɇɟɬ 

ɗɥɟɤɬɪɨɦɚɝɧɢɬɧɨɟ 
ɡɚɝɪɹɡɧɟɧɢɟ 

ɗɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ 
ɞɨ 1000ɜ, ɫɜɵɲɟ 1000ɜ 

(ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɵɟ 
ɩɨɞɫɬɚɧɰɢɢ, 

ɪɚɫɩɪɟɞɢɥɢɬɟɥɶɧɵɟ 
ɭɫɬɪɨɣɫɬɜɚ) 

ɇɚɩɪɹɠɟɧɧɨɫɬɶ 
ɷɥ.ɩɨɥɹ, ɤȼ/ɦ; 

 
0,3  

ɍɪɨɜɧɢ 
ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ 

ɩɨɥɟɣ (ɱɚɫɬɨɬɨɣ 50Ƚɰ) 
ɧɟ ɩɪɟɜɵɲɚɸɬ 

ɩɪɟɞɟɥɶɧɨɞɨɩɭɫɬɢɦɵɟ 
ɡɧɚɱɟɧɢɹ 

ɗɥɟɤɬɪɨɦɚɝɧɢɬɧɨɟ 
ɡɚɝɪɹɡɧɟɧɢɟ 

ɗɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ 
ɞɨ 1000ɜ, ɫɜɵɲɟ 1000ɜ 

(ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɵɟ 
ɩɨɞɫɬɚɧɰɢɢ, 

ɪɚɫɩɪɟɞɢɥɢɬɟɥɶɧɵɟ 
ɭɫɬɪɨɣɫɬɜɚ) 

ɇɚɩɪɹɠɟɧɧɨɫɬɶ 
ɦɚɝɧɢɬɧɨɝɨ 
ɩɨɥɹ,Ⱥ/ɦ; 

4,0 

ɍɪɨɜɧɢ 
ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ 

ɩɨɥɟɣ (ɱɚɫɬɨɬɨɣ 50Ƚɰ) 
ɧɟ ɩɪɟɜɵɲɚɸɬ 

ɩɪɟɞɟɥɶɧɨɞɨɩɭɫɬɢɦɵɟ 
ɡɧɚɱɟɧɢɹ 

 
Ɍɚɛɥɢɰɚ 3.251 – Ɏɢɡɢɱɟɫɤɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɭɫɬɚɧɨɜɤɢ ȺȽɎɍ 

Ɏɚɤɬɨɪ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ɂɫɬɨɱɧɢɤ ɜɨɡɞɟɣɫɬɜɢɹ 
ȿɞɢɧɢɰɵ 

ɢɡɦɟɪɟɧɢɹ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ɍɪɨɜɟɧɶ 
ɜɨɡɞɟɣɫɬɜɢɹ 

Ɇɟɬɨɞ ɫɧɢɠɟɧɢɹ 
ɭɪɨɜɧɹ ɜɨɡɞɟɣɫɬɜɢɹ 

ɞɨ ɧɨɪɦɚɬɢɜɧɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ 

ȼɢɛɪɚɰɢɹ ɇɚɫɨɫɧɚɹ ɞȻ 102 ɋɨɨɬɜɟɬɫɬɜɭɟɬ ɧɨɪɦɟ 

ȼɢɛɪɚɰɢɹ Ʉɨɦɩɪɟɫɫɨɪɧɚɹ ɞȻ 113 ɋɨɨɬɜɟɬɫɬɜɭɟɬ ɧɨɪɦɟ 

ɒɭɦ Ʉɨɦɩɪɟɫɫɨɪɧɚɹ ɞȻȺ 97 ɇɟɬ 

ɒɭɦ ɇɚɫɨɫɧɚɹ ɞȻȺ 90 ɇɟɬ 

ɒɭɦ Ȼɥɨɤ ɩɟɱɟɣ ɞȻȺ 98 ɇɟɬ 

ɒɭɦ Ȼɥɨɤ ɤɨɥɨɧɧ ɞȻȺ 82 ɇɟɬ 

ɒɭɦ Ȼɥɨɤ ɬɟɩɥɨɨɛɦɟɧɧɢɤɨɜ ɞȻȺ 80 ɋɨɨɬɜɟɬɫɬɜɭɟɬ ɧɨɪɦɟ 

 

3.18 Ⱥɥɤɢɥɢɪɨɜɚɧɢɟ 

 

ȼɵɛɪɨɫɵ 

ɂɫɬɨɱɧɢɤɢ ɜɵɛɪɨɫɨɜ, ɫɛɪɨɫɨɜ ɢ ɨɬɯɨɞɨɜ ɭɫɬɚɧɨɜɨɤ ɚɥɤɢɥɢɪɨɜɚɧɢɹ ɩɪɢɜɨɞɹɬɫɹ ɜ 
ɬɚɛɥɢɰɚɯ 3.252 – 3.254. 
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Ɍɚɛɥɢɰɚ 3.252– ȼɵɛɪɨɫɵ ɜ ɜɨɡɞɭɯ ɨɬ ɩɪɨɰɟɫɫɨɜ ɚɥɤɢɥɢɪɨɜɚɧɢɹ 
Ɂɚɝɪɹɡɧɢɬɟɥɶ 
ɜɨɡɞɭɯɚ ɋɟɪɧɚɹ ɤɢɫɥɨɬɚ Ɏɬɨɪɢɫɬɨɜɨɞɨɪɨɞɧɚɹ 

ɤɢɫɥɨɬɚ Ɍɜɟɪɞɚɹ ɤɢɫɥɨɬɚ 

CO2, SO2, NOX, ɢ 
ɞɪɭɝɢɟ 
ɡɚɝɪɹɡɧɹɸɳɢɟ 
ɜɟɳɟɫɬɜɚ ɨɬ ɩɟɱɟɣ 
(*) 

ɇɟɬ ɩɟɱɢ ɂɡ ɤɨɥɨɧɧɵ 
ɧɚɝɪɟɜɚɬɟɥɶɧɨɣ ɩɟɱɢ ɇɟɬ ɩɟɱɢ 

ɍɝɥɟɜɨɞɨɪɨɞɵ 

Ɇɨɝɭɬ ɛɵɬɶ ɜɵɩɭɳɟɧɵ ɩɪɢ ɩɨɧɢɠɟɧɢɢ ɞɚɜɥɟɧɢɹ, ɯɪɚɧɟɧɢɢ, 
ɩɨɝɪɭɡɨ-ɪɚɡɝɪɭɡɨɱɧɵɯ ɪɚɛɨɬɚɯ, ɭɬɟɱɤɚɯ, ɧɟɨɪɝɚɧɢɡɨɜɚɧɧɵɯ 
ɜɵɛɪɨɫɚɯ  
Ɇɨɝɭɬ ɛɵɬɶ ɜɵɩɭɳɟɧɵ ɢɡ ɜɨɞɵ ɢ ɫɬɨɱɧɵɯ 
ɜɵɛɪɨɫɨɜ 

ɇɟɬ ɜɵɛɪɨɫɚ ɜɨɞɵ 

Ƚɚɥɨɝɟɧɵ NA 

Ɏɬɨɪɢɫɬɵɟ 
ɫɨɟɞɢɧɟɧɢɹ ɦɨɝɭɬ 
ɛɵɬɶ ɜɵɩɭɳɟɧɵ ɩɪɢ 
ɩɨɧɢɠɟɧɢɢ ɞɚɜɥɟɧɢɹ, 
ɜɟɧɬɢɥɹɰɢɨɧɧɵɯ 
ɩɨɬɟɪɹɯ ɢ ɭɬɟɱɤɚɯ 

ɇɟɬ ɝɚɥɨɝɟɧɨɜ 

Ɂɚɩɚɯɢ NA 

Ɇɚɫɥɨ, ɪɚɫɬɜɨɪɢɦɨɟ 
ɜ ɤɢɫɥɨɬɟ, ɦɨɠɟɬ 
ɛɵɬɶ ɜɵɩɭɳɟɧɨ ɢɡ 
ɨɬɫɬɨɣɧɢɤɨɜ ɩɨɫɥɟ 
ɩɪɟɤɪɚɳɟɧɢɹ 
ɩɪɨɰɟɫɫɚ ɜɨ ɜɪɟɦɹ 
ɬɟɯɨɛɫɥɭɠɢɜɚɧɢɹ, 
ɨɫɨɛɟɧɧɨ ɩɪɢ 
ɭɞɚɥɟɧɢɢ ɧɚɤɢɩɢ 
ɬɪɭɛ, ɩɟɪɟɞɚɸɳɢɯ 
ɮɬɨɪɢɞ ɜɨɞɨɪɨɞɚ. 
ɗɬɨ ɦɨɠɟɬ ɜɵɡɵɜɚɬɶ 
ɡɚɩɚɯɢ  

Ȼɟɡ ɡɚɩɚɯɚ 

(*) ȼɵɛɪɨɫɵ ɨɬ ɷɬɢɯ ɩɪɨɰɟɫɫɨɜ ɫɝɨɪɚɧɢɹ ɭɫɬɪɚɧɹɸɬɫɹ ɧɚ ɨɫɧɨɜɟ ɤɨɦɩɥɟɤɫɧɨɝɨ 
ɩɨɞɯɨɞɚ ɜ Ɋɚɡɞɟɥɟ 0. 

 

Ɍɚɛɥɢɰɚ 3.253 – ɋɬɨɱɧɵɟ ɜɨɞɵ, ɨɛɪɚɡɨɜɚɧɧɵɟ ɩɪɨɰɟɫɫɚɦɢ ɚɥɤɢɥɢɪɨɜɚɧɢɹ 

ɉɚɪɚɦɟɬɪ ɜɨɞɵ ɋɟɪɧɚɹ ɤɢɫɥɨɬɚ Ɏɬɨɪɢɫɬɨɜɨɞɨɪɨɞɧɚɹ 
ɤɢɫɥɨɬɚ 

Ɍɜɟɪɞɚɹ 
ɤɢɫɥɨɬɚ 

ɋɬɨɱɧɵɟ ɜɨɞɵ ɋɬɨɱɧɚɹ ɜɨɞɚ, ɩɨɥɭɱɟɧɧɚɹ ɜ ɩɪɨɰɟɫɟ 
ɚɥɤɢɥɢɪɨɜɚɧɢɹ, ɢɦɟɟɬ ɧɢɡɤɢɣ pH, ɜɡɜɟɲɟɧɧɵɟ 
ɜɟɳɟɫɬɜɚ, ɫɨɥɢ, ɪɚɫɬɜɨɪɟɧɧɵɟ ɩɪɢɦɟɫɢ, ɏɉɄ, 
H2S ɢ ɨɬɪɚɛɨɬɚɧɧɭɸ ɤɢɫɥɨɬɭ 

ɇɟɬ ɠɢɞɤɢɯ 
ɨɬɯɨɞɨɜ ɜ 
ɰɟɥɨɦ 

ɍɝɥɟɜɨɞɨɪɨɞɵ 

NA 

ɇɋ ɢɡ ɞɪɟɧɚɠɚ ɫɟɩɚɪɚɬɨɪɚ 
(ɪɚɫɯɨɞɧɵɣ ɛɚɤ, ɫɛɨɪɧɵɣ 
ɪɟɡɟɪɜɭɚɪ, 
ɨɛɟɡɜɨɠɢɜɚɬɟɥɶ) ɢ ɭɬɟɱɤɢ ɢ 
ɜɨɡɦɨɠɧɨɟ ɫɨɞɟɪɠɚɧɢɟ 
ɪɚɫɬɜɨɪɟɧɧɵɯ ɜɡɜɟɲɟɧɧɵɯ 
ɯɥɨɪɢɞɨɜ ɢ ɮɬɨɪɢɫɬɵɟ 
ɫɨɟɞɢɧɟɧɢɹ ɢɡ 
ɭɩɥɨɬɧɢɬɟɥɶɧɵɯ ɛɚɤɨɜ ɢɥɢ 
ɨɬɫɬɨɣɧɢɤɨɜ  

Ʉɢɫɥɨɬɚ 

ɋɟɪɧɚɹ ɤɢɫɥɨɬɚ 

ȼɵɛɪɨɫɵ ɨɬ HF ɫɤɪɭɛɛɟɪɚ 
ɫɨɫɬɚɜɥɹɸɬ 2 – 8 ɦ3/ɱɚɫ ɫ 
ɫɨɨɬɧɨɲɟɧɢɟɦ ɦɢɧ/ɦɚɤɫ 
1000 – 10000 ɦɝ/ɥ; ɩɨɫɥɟ 
ɢɡɜɟɫɬɤɨɜɨɣ ɨɱɢɫɬɤɢ 10 – 40 
ɦɝ/ɥ F. 
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Ɍɚɛɥɢɰɚ 3.254 – Ɉɬɯɨɞɵ, ɜɵɞɟɥɹɟɦɵɟ ɜ ɩɪɨɰɟɫɫɟ ɚɥɤɢɥɢɪɨɜɚɧɢɹ 
Ɍɜɟɪɞɵɟ 
ɨɬɯɨɞɵ ɋɟɪɧɚɹ ɤɢɫɥɨɬɚ Ɏɬɨɪɢɫɬɨɜɨɞɨɪɨɞɧɚɹ 

ɤɢɫɥɨɬɚ Ɍɜɟɪɞɚɹ ɤɢɫɥɨɬɚ 

ɒɥɚɦ NA 

ɉɨɬɨɤ 7 – 70 ɤɝ ɲɥɚɦɚ ɧɚ 
ɤɝ ɢɫɩɨɥɶɡɨɜɚɧɧɨɝɨ HF 
(ɫɨɞɟɪɠɚɧɢɟ ɫɭɯɨɝɨ 
ɬɜɟɪɞɨɝɨ ɜɟɳɟɫɬɜɚ 3 – 30 
%)  

ɇɟɬ ɲɥɚɦɚ 

ɍɝɥɟɜɨɞɨɪɨɞɵ 

ɒɥɚɦ, 
ɨɛɪɚɡɨɜɚɧɧɵɣ ɜ 
ɩɪɨɰɟɫɫɟ 
ɧɟɣɬɪɚɥɢɡɚɰɢɢ, 
ɫɨɞɟɪɠɢɬ 
ɭɝɥɟɜɨɞɨɪɨɞɵ. 
Ɋɚɫɬɜɨɪɟɧɧɵɣ 
ɩɪɨɞɭɤɬ 
ɩɨɥɢɦɟɪɢɡɚɰɢɢ 
ɭɞɚɥɹɸɬ ɢɡ ɤɢɫɥɨɬɵ 
ɤɚɤ ɝɭɫɬɨɣ ɬɟɦɧɵɣ 
ɧɟɮɬɟɩɪɨɞɭɤɬ. 

ɇɋ ɢɡ ɨɬɪɚɛɨɬɚɧɧɨɝɨ 
ɦɨɥɟɤɭɥɹɪɧɨɝɨ ɫɢɬɚ, 
ɭɝɥɟɪɨɞɧɵɟ ɭɩɥɨɬɧɟɧɢɹ ɢ 
ɦɚɫɥɨ, ɪɚɫɬɜɨɪɢɦɨɟ ɜ 
ɤɢɫɥɨɬɟ. ɒɥɚɦ, 
ɨɛɪɚɡɨɜɚɧɧɵɣ ɜ ɩɪɨɰɟɫɫɟ 
ɧɟɣɬɪɚɥɢɡɚɰɢɢ, ɫɨɞɟɪɠɢɬ 
ɭɝɥɟɜɨɞɨɪɨɞɵ. 
Ɋɚɫɬɜɨɪɟɧɧɵɟ ɩɪɨɞɭɤɬɵ 
ɩɨɥɢɦɟɪɢɡɚɰɢɢ 
ɭɞɚɥɹɸɬɫɹ ɢɡ ɤɢɫɥɨɬɵ ɤɚɤ 
ɝɭɫɬɨɣ ɬɟɦɧɵɣ 
ɧɟɮɬɟɩɪɨɞɭɤɬ 

ɇɟɬ ɦɚɫɥɚ, 
ɪɚɫɬɜɨɪɢɦɨɝɨ ɜ 
ɤɢɫɥɨɬɟ – ɧɟɬ 
ɫɨɥɟɣ 

ɉɪɨɞɭɤɬɵ 
ɤɢɫɥɨɝɨ 
ɤɚɬɚɥɢɡɚɬɨɪɚ 
ɜ ɲɥɚɦɟ 

ɒɥɚɦ, 
ɨɛɪɚɡɨɜɚɧɧɵɣ ɜ 
ɩɪɨɰɟɫɫɟ 
ɧɟɣɬɪɚɥɢɡɚɰɢɢ, 
ɫɨɞɟɪɠɢɬ ɫɟɪɧɭɸ 
ɤɢɫɥɨɬɭ. 

ɇɟɨɪɝɚɧɢɱɟɫɤɢɟ 
ɫɨɟɞɢɧɟɧɢɹ ɮɬɨɪɚ 
(Na/KF) ɢ ɯɥɨɪɢɞɵ ɢɡ 
ɫɬɚɞɢɣ ɨɱɢɫɬɤɢ. ɒɥɚɦ, 
ɝɟɧɟɪɢɪɭɟɦɵɣ ɜ ɩɪɨɰɟɫɫɟ 
ɧɟɣɬɪɚɥɢɡɚɰɢɢ, ɫɨɞɟɪɠɢɬ 
CaF2. 

Ɉɬɪɚɛɨɬɚɧɧɵɣ 
ɤɚɬɚɥɢɡɚɬɨɪ, 
ɩɨɫɥɚɧɧɵɣ 
ɨɛɪɚɬɧɨ ɤ 
ɢɫɬɨɱɧɢɤɭ ɞɥɹ 
ɩɟɪɟɪɚɛɨɬɤɢ Pt 
ɩɨɫɥɟ ɧɟɫɤɨɥɶɤɢɯ 
ɥɟɬ ɷɤɫɩɥɭɚɬɚɰɢɢ 

Ƚɚɥɨɝɟɧɢɞɵ NA 
ɋɨɫɬɚɜ ɲɥɚɦɚ 10 – 400 
ɦɝ/ɥ F ɩɨɫɥɟ ɢɡɜɟɫɬɤɨɜɨɣ 
ɨɱɢɫɬɤɢ 

ɇɟɬ ɝɚɥɨɝɟɧɢɞɨɜ 

 
Ɋɟɡɭɥɶɬɚɬɵ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ ɪɨɫɫɢɣɫɤɢɯ ɧɟɮɬɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ ɡɚɜɨɞɨɜ 

ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 3.255 – 3.266. 
 

Ɍɚɛɥɢɰɚ 3.255 – ɗɦɢɫɫɢɢ ɜ ɚɬɦɨɫɮɟɪɭ ɭɫɬɚɧɨɜɤɢ ɫɟɪɧɨɤɢɫɥɨɬɧɨɝɨ ɚɥɤɢɥɢɪɨɜɚɧɢɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ 
ɜɵɛɪɨɫɨɜ 

Ʉɨɞ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ ɩɨ 
1316 (I – ɞɥɹ 

ɚɬɦ. ɜɨɡɞɭɯɚ) 

Ƚɨɞɨɜɚɹ ɦɚɫɫɚ 
ɜɵɛɪɨɫɨɜ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɬ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ 

ɜɵɛɪɨɫɨɜ, ɝ/ɫ 

ɋɪɟɞɧɢɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ⱥɦɦɢɚɤ 4 2,6 0,065 0,09 0,078 

Ⱥɧɢɥɢɧ 147 5,8 1,9 1,9 1,9 

Ȼɟɧɡɨɥ 67 1 10-5 8 10-6 8 10-6 8 10-6 

Ȼɭɬɢɥɟɧ 61 5,7 0,16 0,18 0,17 
Ⱦɢɦɟɬɢɥɛɟɧɡɨɥ 
(ɤɫɢɥɨɥ) (ɫɦɟɫɶ 
ɦɟɬɚ-, ɨɪɬɨ- ɢ 

ɩɚɪɚɢɡɨɦɟɪɨɜ) 
68 1 10-5 8 10-6 8 10-6 8 10-6 

Ɇɟɬɚɧ 33 32,7 3,3 3,3 3,3 

Ɇɨɧɨɷɬɚɧɨɥɚɦɢɧ ɞɨɩ. 181 2 10-4 3 10-6 5 10-6 4 10-6 
ɇɚɬɪɢɣ ɝɢɞɪɨɤ-

ɫɢɞ (ɇɚɬɪɢɹ 
ɝɢɞɪɨɨɤɢɫɶ, ɇɚɬɪ 

ɟɞɤɢɣ, ɋɨɞɚ 
ɤɚɭɫɬɢɱɟɫɤɚɹ) 

ɞɨɩ. 193 0,23 0,007 0,007 0,007 

ɋɟɪɧɚɹ ɤɢɫɥɨɬɚ 42 0,1-8,7 0,012 0,5 0,26 
ɍɝɥɟɜɨɞɨɪɨɞɵ 

ɩɪɟɞɟɥɶɧɵɟ C1-
C5 (ɢɫɤɥɸɱɚɹ 

ɦɟɬɚɧ) 
56 0,15-66,4 0,04 2,1 1,07 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ C6-

C10 
57 0,02-1 0,006 31,5 15,8 
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Ɍɚɛɥɢɰɚ 3.256 – ɗɦɢɫɫɢɢ ɜ ɚɬɦɨɫɮɟɪɭ ɭɫɬɚɧɨɜɤɢ ɮɬɨɪɢɫɬɨɜɨɞɨɪɨɞɧɨɝɨ ɚɥɤɢɥɢɪɨɜɚɧɢɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ 
ɜɵɛɪɨɫɨɜ 

Ʉɨɞ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ ɩɨ 
1316 (I – ɞɥɹ 

ɚɬɦ. ɜɨɡɞɭɯɚ) 

Ƚɨɞɨɜɚɹ ɦɚɫɫɚ 
ɜɵɛɪɨɫɨɜ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɬ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ 

ɜɵɛɪɨɫɨɜ, ɝ/ɫ 

ɋɪɟɞɧɢɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ⱥɡɨɬɚ ɞɢɨɤɫɢɞ 1 21,49-21,7 0,4 0,9 0,65 

Ⱥɡɨɬɚ ɨɤɫɢɞ 2 3,49-3,53 0,07 0,14 0,11 

Ȼɟɧɡɚɩɢɪɟɧ 7 
5 10-6– 
6 10-6 

2 10-8 2 10-7 1 10-7 

Ɇɟɬɚɧ 33 1,4-1,7 0,001 0,07 0,036 

ɋɟɪɵ ɞɢɨɤɫɢɞ 43 25,49-27,49 0,015 0,9 0,46 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ 

C12-C-19 
58 6,2-10,8 0,14 0,38 0,26 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ 

C1-C5 
(ɢɫɤɥɸɱɚɹ 

ɦɟɬɚɧ) 

56 4,8-56 0,02 1,9 0,96 

ɍɝɥɟɪɨɞɚ 
ɨɤɫɢɞ 

46 5,2-16,9 0,003 0,68 0,34 

Ɏɬɨɪɢɫɬɵɣ 
ɜɨɞɨɪɨɞ, 

ɪɚɫɬɜɨɪɢɦɵɟ 
ɮɬɨɪɢɞɵ 

51 1,4 0,02 0,05 0,04 

 

Ɍɚɛɥɢɰɚ 3.257 – ɋɛɪɨɫɵ ɭɫɬɚɧɨɜɤɢ ɫɟɪɧɨɤɢɫɥɨɬɧɨɝɨ ɚɥɤɢɥɢɪɨɜɚɧɢɹ 
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ɇɟɮɬɟɩɪɨɞɭɤɬɵ 
(ɧɟɮɬɶ) 74 Ⱦɚ 9,5 3,3 18274 9138,7 

ɋɭɥɶɮɢɞɵ 99 ɇɟɬ – 29,6 246,5 138,1 

Ɍɚɛɥɢɰɚ 3.258 – ɋɛɪɨɫɵ ɭɫɬɚɧɨɜɤɢ ɮɬɨɪɢɫɬɨɜɨɞɨɪɨɞɧɨɝɨ ɚɥɤɢɥɢɪɨɜɚɧɢɹ 
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ɋɭɥɶɮɚɬ-
ɚɧɢɨɧ 

(ɫɭɥɶɮɚɬɵ) 
98 Ⱦɚ 64,8 92 280 186 

ɏɥɨɪɢɞ-
ɚɧɢɨɧ 

(ɯɥɨɪɢɞɵ) 
129 Ⱦɚ 34,7 41 108 74,5 

ɋɭɯɨɣ 
ɨɫɬɚɬɨɤ 

167 Ⱦɚ 236,7 361 978 669,5 

pH ɞɨɩ. 170 Ⱦɚ – 8 12,3 10,2 
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Ɍɚɛɥɢɰɚ 3.259 – Ɉɬɯɨɞɵ ɭɫɬɚɧɨɜɤɢ ɫɟɪɧɨɤɢɫɥɨɬɧɨɝɨ ɚɥɤɢɥɢɪɨɜɚɧɢɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɬɯɨɞɚ 

ɂɫɬɨɱɧɢɤ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɨɜ 

Ʉɨɞ ɨɬɯɨɞɚ ɩɨ 
ɎɄɄɈ 

Ʉɥɚɫɫ 
ɨɩɚɫɧɨɫɬɢ 

ɨɬɯɨɞɚ 
ɞɥɹ Ɉɋ 

Ɇɚɫɫɚ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɚ ɜ 
ɪɟɮɟɪɟɧɬɧɨɦ 

ɝɨɞɭ, ɬ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɫɩɨɫɨɛɚ 

ɭɬɢɥɢɡɚɰɢɢ 
(ɜɬɨɪɢɱɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ) 
ɢɥɢ 

ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ 
ɨɬɯɨɞɚ 

ɒɥɚɦ ɨɱɢɫɬɤɢ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ 
ɢ ɟɦɤɨɫɬɟɣ ɨɬ 

ɧɟɮɬɢ 

Ɉɱɢɫɬɤɚ 
ɟɦɤɨɫɬɟɣ ɩɪɢ 

ɩɩɪ 
5460150104038 3 2,9 ɇɟɬ 

Ʉɢɫɥɨɬɚ ɫɟɪɧɚɹ 
ɨɬɪɚɛɨɬɚɧɧɚɹ 
ɨɬ ɩɪɨɰɟɫɫɚ 

ɚɥɤɢɥɢɪɨɜɚɧɢɹ 
ɭɝɥɟɜɨɞɨɪɨɞɨɜ 

Ɋɟɚɤɬɨɪɵ 
ɫɟɪɧɨɤɢɫɥɨɬɧɨɝɨ 
ɚɥɤɢɥɢɪɨɜɚɧɢɹ 

30821101102 2 4647,5 

ɉɟɪɟɞɚɱɚ ɧɚ 
ɭɬɢɥɢɡɚɰɢɸ 

ɞɪɭɝɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ 

Ɉɬɯɨɞɵ 
ɦɢɧɟɪɚɥɶɧɵɯ 

ɦɚɫɟɥ 
ɢɧɞɭɫɬɪɢɚɥɶɧɵɯ 

ɇɚɫɨɫɧɨɟ ɢ 
ɤɨɦɩɪɟɫɫɨɪɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ 

40613001313 3 0,2-8 
ȼɬɨɪɢɱɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

 

Ɍɚɛɥɢɰɚ 3.260 – Ɉɬɯɨɞɵ ɭɫɬɚɧɨɜɤɢ ɮɬɨɪɢɫɬɨɜɨɞɨɪɨɞɧɨɝɨ ɚɥɤɢɥɢɪɨɜɚɧɢɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɬɯɨɞɚ 

ɂɫɬɨɱɧɢɤ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɨɜ 

Ʉɨɞ ɨɬɯɨɞɚ 
ɩɨ ɎɄɄɈ 

Ʉɥɚɫɫ 
ɨɩɚɫɧɨɫɬɢ 

ɨɬɯɨɞɚ 
ɞɥɹ Ɉɋ 

Ɇɚɫɫɚ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɚ ɜ 
ɪɟɮɟɪɟɧɬɧɨɦ 

ɝɨɞɭ, ɬ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɫɩɨɫɨɛɚ 

ɭɬɢɥɢɡɚɰɢɢ 
(ɜɬɨɪɢɱɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ) 
ɢɥɢ 

ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ 
ɨɬɯɨɞɚ 

ɒɥɚɦ ɨɱɢɫɬɤɢ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢ 

ɟɦɤɨɫɬɟɣ ɨɬ ɧɟɮɬɢ 
ɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 

ȿɦɤɨɫɬɢ, 
ɚɩɩɚɪɚɬɵ, 

ɪɟɡɟɪɜɭɚɪɵ 
91120002393 3 29,3 ɇɟɬ 

ɉɟɫɨɤ, 
ɡɚɝɪɹɡɧɟɧɧɵɣ 
ɧɟɮɬɶɸ ɢɥɢ 

ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ 
(ɫɨɞɟɪɠɚɧɢɟ 
ɧɟɮɬɢ ɢɥɢ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 
15% ɢ ɛɨɥɟɟ) 

Ɍɟɪɪɢɬɨɪɢɹ 
ɭɫɬɚɧɨɜɨɤ 

91920101393 3 0,33-0,69 ɇɟɬ 

Ɉɬɯɨɞɵ (ɨɫɚɞɨɤ) 
ɦɟɯɚɧɢɱɟɫɤɨɣ 

ɨɱɢɫɬɤɢ 
ɧɟɣɬɪɚɥɢɡɨɜɚɧɧɵɯ 

ɫɬɨɤɨɜ 
ɩɪɨɢɡɜɨɞɫɬɜ 

ɨɪɝɚɧɢɱɟɫɤɨɝɨ 
ɫɢɧɬɟɡɚ 

Ȼɚɫɫɟɣɧ 
ɧɟɣɬɪɚɥɢɡɚɰɢɢ 

ɍɉȻɄȺ 
31395931394 4 249,1 ɇɟɬ 
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Ɍɚɛɥɢɰɚ 3.261 – ɉɨɬɪɟɛɥɟɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɭɫɬɚɧɨɜɤɢ ɫɟɪɧɨɤɢɫɥɨɬɧɨɝɨ 
ɚɥɤɢɥɢɪɨɜɚɧɢɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

ɉɨɬɪɟɛɥɟɧɢɟ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɤȼɬ*ɱ/ɬ 87,1 246,7 

ɉɨɬɪɟɛɥɟɧɢɟ ɩɚɪɚ Ƚɤɚɥ/ɬ 0,015 1,3 

ɋɜɟɠɚɹ ɜɨɞɚ ɤɭɛ.ɦ/ɬ 189 269 

Ɉɯɥɚɠɞɚɸɳɚɹ ɜɨɞɚ ɤɭɛ.ɦ/ɬ 151,8 185,5 

Ɍɟɩɥɨɮɢɤɚɰɢɨɧɧɚɹ 
ɜɨɞɚ 

ɬ.ɭ.ɬ./ɬ 0,002 0,003 

Ɉɛɨɪɨɬɧɚɹ ɜɨɞɚ ɬ.ɭ.ɬ./ɬ 6,6 10-5 6,7 10-5 

 

Ɍɚɛɥɢɰɚ 3.262 – ɉɨɬɪɟɛɥɟɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɭɫɬɚɧɨɜɤɢ 
ɮɬɨɪɢɫɬɨɜɨɞɨɪɨɞɧɨɝɨ ɚɥɤɢɥɢɪɨɜɚɧɢɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

ɉɨɬɪɟɛɥɟɧɢɟ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɤȼɬ*ɱ/ɬ 61,8 96,9 

ɉɨɬɪɟɛɥɟɧɢɟ ɩɚɪɚ Ƚɤɚɥ/ɬ 0,0001 0,0007 

ɋɜɟɠɚɹ ɜɨɞɚ ɤɭɛ.ɦ/ɬ 1,6 2,6 

Ɉɯɥɚɠɞɚɸɳɚɹ ɜɨɞɚ ɤɭɛ.ɦ/ɬ 19,6 22,1 

Ɉɛɨɪɨɬɧɚɹ ɜɨɞɚ ɬ.ɭ.ɬ./ɬ 0,02 0,12 

 

Ɍɚɛɥɢɰɚ 3.263– Ɇɚɬɟɪɢɚɥɶɧɵɟ ɪɟɫɭɪɫɵ ɭɫɬɚɧɨɜɤɢ ɫɟɪɧɨɤɢɫɥɨɬɧɨɝɨ ɚɥɤɢɥɢɪɨɜɚɧɢɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

Ɍɢɩ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

ȿɞɤɢɣ ɧɚɬɪ Ɋɟɚɝɟɧɬɵ ɬ 17,7 36065,7 

Ⱥɦɦɢɚɤ Ɋɟɚɝɟɧɬɵ ɬ 29508,3 36065,7 

Ʉɢɫɥɨɬɚ ɫɟɪɧɚɹ Ɋɟɚɝɟɧɬɵ ɬ 29508,3 36065,7 

Ȼɢɨɞɢɫɩɟɪɝɚɬɨɪ  Ɋɟɚɝɟɧɬɵ ɤɝ/ɦɟɫ 0,04 0,05 

Ȼɢɨɰɢɞ Spectrus OX909 Ɋɟɚɝɟɧɬɵ ɤɝ/ɦɟɫ 0,05 0,75 

Spectrus NX1100 Ɋɟɚɝɟɧɬɵ ɤɝ/ɦɟɫ 0,02 0,9 

ɂɧɝɢɛɢɬɨɪ ɨɬɥɨɠɟɧɢɣ ɢ 
ɲɥɚɦɚ  Ɋɟɚɝɟɧɬɵ ɤɝ/ɦɟɫ 0,2 0,2 

ɂɧɝɢɛɢɬɨɪ ɤɨɪɪɨɡɢɢ  Ɋɟɚɝɟɧɬɵ ɤɝ/ɦɟɫ 0,8 0,8 
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Ɍɚɛɥɢɰɚ 3.264 – Ɇɚɬɟɪɢɚɥɶɧɵɟ ɪɟɫɭɪɫɵ ɭɫɬɚɧɨɜɤɢ ɮɬɨɪɢɫɬɨɜɨɞɨɪɨɞɧɨɝɨ 
ɚɥɤɢɥɢɪɨɜɚɧɢɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

Ɍɢɩ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

ɋɨɞɚ ɤɚɭɫɬɢɱɟɫɤɚɹ,100% Ɋɟɚɝɟɧɬɵ ɬ 1,4 2,6 

Ʉɚɥɢɣ ɟɞɤɢɣ (ɄɈɇ) 100% Ɋɟɚɝɟɧɬɵ ɬ 0,34 11,8 

ɉɟɪɯɥɨɪɷɬɢɥɟɧ Ɋɟɚɝɟɧɬɵ ɬ 1,4 2,2 

ɂɡɜɟɫɬɶ ɋɚ(Ɉɇ)2 Ɋɟɚɝɟɧɬɵ ɬ 9,5 20,6 

Ɏɬɨɪɢɫɬɨɜɨɞɨɪɨɞɧɚɹ 
ɤɢɫɥɨɬɚ 

Ɋɟɚɝɟɧɬɵ ɬ 8,3 16,8 

Ʉɚɬɚɥɢɡɚɬɨɪ 
ɢɡɨɦɟɪɢɡɚɰɢɢ  Ɇɚɬɟɪɢɚɥɵ ɬ 0,09 0,2 

Ⱥɞɫɨɪɛɟɧɬ  Ɇɚɬɟɪɢɚɥɵ ɬ 0,29 8,1 

Ʉɚɬɚɥɢɡɚɬɨɪ 
ɝɢɞɪɢɪɨɜɚɧɢɹ 
ɛɭɬɚɞɢɟɧɨɜ  

Ɇɚɬɟɪɢɚɥɵ ɬ 0,29 0,5 

 

Ɍɚɛɥɢɰɚ 3.265 – Ɏɢɡɢɱɟɫɤɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɭɫɬɚɧɨɜɤɢ ɫɟɪɧɨɤɢɫɥɨɬɧɨɝɨ ɚɥɤɢɥɢɪɨɜɚɧɢɹ 

Ɏɚɤɬɨɪ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ɂɫɬɨɱɧɢɤ ɜɨɡɞɟɣɫɬɜɢɹ 
ȿɞɢɧɢɰɵ 

ɢɡɦɟɪɟɧɢɹ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ɍɪɨɜɟɧɶ 
ɜɨɡɞɟɣɫɬɜɢɹ 

Ɇɟɬɨɞ ɫɧɢɠɟɧɢɹ 
ɭɪɨɜɧɹ 

ɜɨɡɞɟɣɫɬɜɢɹ ɞɨ 
ɧɨɪɦɚɬɢɜɧɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ 

ȼɢɛɪɚɰɢɹ 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɞȻ 86,7 ɇɟɬ 

ȼɢɛɪɚɰɢɹ Ƚɚɡɨɜɚɹ ɤɨɦɩɪɟɫɫɨɪɧɚɹ 
ɞȻ (ɩɨ ɨɫɢ 

X,Y,Z) 
85,85,86 ɇɟɬ 

ȼɢɛɪɚɰɢɹ ɇɚɫɨɫɧɚɹ 
ɞȻ (ɩɨ ɨɫɢ 

X,Y,Z) 
84-85,85-
86,86-87 

ɇɟɬ 

ȼɢɛɪɚɰɢɹ ȼɟɧɬɤɚɦɟɪɚ 
ɞȻ (ɩɨ ɨɫɢ 

X,Y,Z) 
84,85,86 ɇɟɬ 

ȼɢɛɪɚɰɢɹ 
ɉɨɦɟɳɟɧɢɟ ɪɟɝɟɧɟɪɚɰɢɢ 

ɳɟɥɨɱɢ 
ɞȻ (ɩɨ ɨɫɢ 

X,Y,Z) 
84,87,87 ɇɟɬ 

ȼɢɛɪɚɰɢɹ 
ɉɨɦɟɳɟɧɢɟ 

ɤɨɧɬɚɤɬɨɪɧɨɝɨ ɛɥɨɤɚ 
ɞȻ (ɩɨ ɨɫɢ 

X,Y,Z) 
82,83,84 ɇɟɬ 

ȼɢɛɪɚɰɢɹ 
ɉɨɦɟɳɟɧɢɟ ɤɢɫɥɨɬɧɨɝɨ 

ɫɤɥɚɞɚ 
ɞȻ (ɩɨ ɨɫɢ 

X,Y,Z) 
82,84,84 ɇɟɬ 

Ɍɟɩɥɨɜɨɟ 
ɜɨɡɞɟɣɫɬɜɢɟ 

Ɏɚɤɬɨɪɵ ɫɪɟɞɵ, 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
°C 21,5 ɇɟɬ 

ɒɭɦ 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɞȻȺ 101 

ɇɟɭɫɬɪɚɧɢɦɵɣ 
ɮɚɤɬɨɪ 

ɒɭɦ Ƚɚɡɨɜɚɹ ɤɨɦɩɪɟɫɫɨɪɧɚɹ ɞȻȺ 85 ɇɟɬ 

ɒɭɦ ɇɚɫɨɫɧɚɹ ɞȻȺ 85-93 ɇɟɬ 

ɒɭɦ Ⱥɩɩɚɪɚɬɧɵɣ ɞɜɨɪ ɞȻȺ 76-78 ɇɟɬ 

ɒɭɦ ȼɟɧɬɤɚɦɟɪɚ ɞȻȺ 81 ɇɟɬ 

ɒɭɦ 
ɉɨɦɟɳɟɧɢɟ ɪɟɝɟɧɟɪɚɰɢɢ 

ɳɟɥɨɱɢ 
ɞȻȺ 89 ɇɟɬ 

ɒɭɦ 
ɉɨɦɟɳɟɧɢɟ 

ɤɨɧɬɚɤɬɨɪɧɨɝɨ ɛɥɨɤɚ 
ɞȻȺ 75 ɇɟɬ 

ɒɭɦ 
ɉɨɦɟɳɟɧɢɟ ɤɢɫɥɨɬɧɨɝɨ 

ɫɤɥɚɞɚ 
ɞȻȺ 73 ɇɟɬ 
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Ɍɚɛɥɢɰɚ 3.266 – Ɏɢɡɢɱɟɫɤɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɭɫɬɚɧɨɜɨɤɢ ɮɬɨɪɢɫɬɨɜɨɞɨɪɨɞɧɨɝɨ 
ɚɥɤɢɥɢɪɨɜɚɧɢɹ 

Ɏɚɤɬɨɪ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ɂɫɬɨɱɧɢɤ ɜɨɡɞɟɣɫɬɜɢɹ 
ȿɞɢɧɢɰɵ 

ɢɡɦɟɪɟɧɢɹ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ɍɪɨɜɟɧɶ 
ɜɨɡɞɟɣɫɬɜɢɹ 

Ɇɟɬɨɞ ɫɧɢɠɟɧɢɹ 
ɭɪɨɜɧɹ ɜɨɡɞɟɣɫɬɜɢɹ 

ɞɨ ɧɨɪɦɚɬɢɜɧɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ 

ɒɭɦ Ȼɥɨɤ ɩɟɱɟɣ ɞȻȺ 103-104  

ɒɭɦ ɋɟɤɰɢɹ 2000 ɞȻȺ 80-88 ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɧɨɪɦɟ 

  

3.19 ɍɫɬɚɧɨɜɤɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɨɤɫɢɝɟɧɚɬɨɜ 

 

ȼɵɛɪɨɫɵ ɜ ɜɨɡɞɭɯ 

ɉɨɬɟɧɰɢɚɥɶɧɵɟ ɜɵɛɪɨɫɵ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɜ ɜɨɡɞɭɯ ɩɪɨɢɫɯɨɞɹɬ ɩɪɢ ɭɦɟɧɶɲɟɧɢɢ 
ɞɚɜɥɟɧɢɹ ɧɚ ɤɥɚɩɚɧɚɯ, ɩɚɪɰɢɚɥɶɧɨɝɨ ɤɨɧɞɟɧɫɚɬɨɪɚ, ɧɚɯɨɞɹɳɟɝɨɫɹ ɧɚɜɟɪɯɭ ɤɨɥɨɧɧɵ 
ɨɬɝɨɧɤɢ ɩɟɧɬɚɧɚ ɢ ɪɟɮɥɸɤɫɧɨɣ ɟɦɤɨɫɬɢ ɪɟɤɬɢɮɢɤɚɰɢɨɧɧɨɣ ɤɨɥɨɧɧɵ, ɭɫɬɚɧɨɜɤɢ 
ɦɟɬɚɧɨɥɚ. 

ɋɬɨɱɧɵɟ ɜɨɞɵ 

ɋɬɨɱɧɵɟ ɜɨɞɵ ɨɛɪɚɡɭɸɬɫɹ ɜ ɤɨɥɢɱɟɫɬɜɟ 1 – 2 ɦ3/ɬ ɢ ɫɨɫɬɚɜɨɦ ɏɉɄ: 50 – 200 ɦɝ/ɥ, 
ɫɨɞɟɪɠɚɧɢɟɦ N ɩɨ Ʉɶɟɥɶɞɚɥɸ 5 – 20 ɦɝ/ɥ. Ⱦɪɭɝɢɟ ɩɪɢɦɟɫɢ ɜ ɫɬɨɱɧɵɯ ɜɨɞɚɯ – ɦɟɬɚɧɨɥ 
(ɷɬɚɧɨɥ), ɷɮɢɪɵ ɢ ɦɭɪɚɜɶɢɧɚɹ ɤɢɫɥɨɬɚ (ɭɤɫɭɫɧɚɹ ɤɢɫɥɨɬɚ). 

Ɉɛɪɚɡɭɸɳɢɟɫɹ ɨɬɯɨɞɵ 

Ɉɛɪɚɡɭɸɳɢɟɫɹ ɨɬɯɨɞɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɨɬɪɚɛɨɬɚɧɧɵɣ ɤɚɬɚɥɢɡɚɬɨɪ, 

ɫɨɞɟɪɠɚɳɢɣ ɩɚɥɥɚɞɢɣ, ɤɨɬɨɪɵɣ ɨɬɩɪɚɜɥɹɟɬɫɹ ɞɥɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ. 
ɉɪɨɢɡɜɨɞɫɬɜɨ ɨɤɫɢɝɟɧɚɬɨɜ ɜɯɨɞɢɬ ɜ ɨɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɂɌɋ ɇȾɌ 18 

«ɉɪɨɢɡɜɨɞɫɬɜɨ ɨɫɧɨɜɧɵɯ ɨɪɝɚɧɢɱɟɫɤɢɯ ɯɢɦɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ» ɢ ɩɨɞɪɨɛɧɨ ɨɩɢɫɚɧɨ ɜ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ ɫɩɪɚɜɨɱɧɢɤɟ. 

 

3.20 ɉɟɪɟɪɚɛɨɬɤɚ ɫɟɪɨɜɨɞɨɪɨɞɚ 

 

Ⱦɚɧɧɵɟ ɩɨ ɜɵɛɪɨɫɚɦ, ɫɛɪɨɫɚɦ, ɨɬɯɨɞɚɦ, ɦɚɬɟɪɢɚɥɶɧɵɦ ɪɟɫɭɪɫɚɦ, ɮɢɡɢɱɟɫɤɨɦɭ 
ɜɨɡɞɟɣɫɬɜɢɸ ɢ ɩɨɬɪɟɛɥɟɧɢɸ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɞɥɹ ɭɫɬɚɧɨɜɨɤ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ ɢ ɫɟɪɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 3.267 – 3.295. 

 

Ɍɚɛɥɢɰɚ 3.267 – ȼɵɛɪɨɫɵ ɭɫɬɚɧɨɜɤɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ ɢɡ ɜɥɚɠɧɵɯ ɝɚɡɨɜ 
(ɩɪɨɰɟɫɫ WSA) 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ 
ɜɵɛɪɨɫɨɜ 

Ʉɨɞ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ ɩɨ 
1316 (I – ɞɥɹ 

ɚɬɦ. ɜɨɡɞɭɯɚ) 

Ƚɨɞɨɜɚɹ ɦɚɫɫɚ 
ɜɵɛɪɨɫɨɜ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɬ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ 

ɜɵɛɪɨɫɨɜ, ɝ/ɫ 

ɋɪɟɞɧɢɣ ɜɵɛɪɨɫ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ⱥɡɨɬɚ ɞɢɨɤɫɢɞ 1 29,8-101,7 0,2 3,2 1,7 

Ⱥɡɨɬɚ ɨɤɫɢɞ 2 4,8-14,6 0,05 0,46 0,25 

Ⱥɦɦɢɚɤ 4 1,2 0,0013 0,04 0,021 

Ȼɟɧɡɚɩɢɪɟɧ 7 6 10-6 1 10-8 2 10-7 1 10-7 

ȼɡɜɟɲɟɧɧɵɟ 
ɜɟɳɟɫɬɜɚ 

12 2,5 0,08 0,08 0,08 

Ⱦɢɷɬɚɧɨɥɚɦɢɧ ɞɨɩ. 182 0,7 0,02 0,02 0,02 

Ɇɟɬɚɧ 33 0,08-4,5 0,004 0,15 0,077 

ɋɟɪɧɚɹ 
ɤɢɫɥɨɬɚ 

42 3,2-75 0,03 2,38 1,2 

ɋɟɪɨɜɨɞɨɪɨɞ 40 0,05-1,4 1,6 10-3 0,05 0,026 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 3.267 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ 
ɜɵɛɪɨɫɨɜ 

Ʉɨɞ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ ɩɨ 
1316 (I – ɞɥɹ 

ɚɬɦ. ɜɨɡɞɭɯɚ) 

Ƚɨɞɨɜɚɹ ɦɚɫɫɚ 
ɜɵɛɪɨɫɨɜ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɬ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ 

ɜɵɛɪɨɫɨɜ, ɝ/ɫ 

ɋɪɟɞɧɢɣ ɜɵɛɪɨɫ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

ɋɟɪɵ ɞɢɨɤɫɢɞ 43 203,9-1357,4 4,3 43,3 23,8 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ 

C12-C19 
58 22,9 0,004 0,13 0,067 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ 

C1-C5 
(ɢɫɤɥɸɱɚɹ 

ɦɟɬɚɧ) 

56 43,7 0,9 1,5 1,2 

ɍɝɥɟɪɨɞɚ 
ɨɤɫɢɞ 

46 0,6-186,3 0,014 6,2 3,1 

Ɏɟɧɨɥ 73 9,2 0,012 0,3 0,16 

 
Ɍɚɛɥɢɰɚ 3.268 – ȼɵɛɪɨɫɵ ɭɫɬɚɧɨɜɤɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ ɤɨɧɬɚɤɬɧɵɦ 
ɫɩɨɫɨɛɨɦ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ 
ɜɵɛɪɨɫɨɜ 

Ʉɨɞ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ ɩɨ 
1316 (I – ɞɥɹ 

ɚɬɦ. ɜɨɡɞɭɯɚ) 

Ƚɨɞɨɜɚɹ ɦɚɫɫɚ 
ɜɵɛɪɨɫɨɜ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɬ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ 

ɜɵɛɪɨɫɨɜ, ɝ/ɫ 

ɋɪɟɞɧɢɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ⱥɡɨɬɚ ɞɢɨɤɫɢɞ 1 1,3-54,5 0,006 2,3 1,15 

Ⱥɡɨɬɚ ɨɤɫɢɞ 2 0,55-11,4 0,003 0,5 0,25 

Ȼɟɧɡɚɩɢɪɟɧ 
7 

1 10-5– 

2 10-5 
2 10-8 1,2 10-6 6 10-7 

Ɇɟɬɚɧ 33 0,3-1,1 0,002 0,04 0,021 

ɋɟɪɧɚɹ 
ɤɢɫɥɨɬɚ 

42 0,3-8,8 0,005 0,28 0,14 

ɋɟɪɨɜɨɞɨɪɨɞ 40 0,25-0,3 0,0045 0,01 0,007 

ɋɟɪɵ ɞɢɨɤɫɢɞ 43 0,6-637 0,03 20,3 10,17 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ 

C1-C5 (ɢɫɤɥɸ-
ɱɚɹ ɦɟɬɚɧ) 

56 0,004-16,1 0,037 0,5 0,27 

ɍɝɥɟɪɨɞɚ 
ɨɤɫɢɞ 

46 0,7-80,6 0,007 3,9 1,95 

 
Ɍɚɛɥɢɰɚ 3.269 – ȼɵɛɪɨɫɵ ɭɫɬɚɧɨɜɤɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɟɪɵ ɝɪɚɧɭɥɢɪɨɜɚɧɧɨɣ 
 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ 
ɜɵɛɪɨɫɨɜ 

Ʉɨɞ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ ɩɨ 
1316 (I – ɞɥɹ 

ɚɬɦ. ɜɨɡɞɭɯɚ) 

Ƚɨɞɨɜɚɹ ɦɚɫɫɚ 
ɜɵɛɪɨɫɨɜ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɬ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ 

ɜɵɛɪɨɫɨɜ, ɝ/ɫ 

ɋɪɟɞɧɢɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ⱥɡɨɬɚ ɞɢɨɤɫɢɞ 1 0,14-36,6 0,09 4,5 2,3 

Ⱥɡɨɬɚ ɨɤɫɢɞ 2 0,0014-5,95 0,015 0,19 0,1 

Ⱥɦɦɢɚɤ 4 0,0037-0,7 0,0014 0,1 0,05 

Ȼɟɧɡɚɩɢɪɟɧ 
7 

3 10-9– 
2 10-5 

1,3 10-8 7 10-7 3,6 10-7 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 3.269 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ 
ɜɵɛɪɨɫɨɜ 

Ʉɨɞ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ ɩɨ 
1316 (I – ɞɥɹ 

ɚɬɦ. ɜɨɡɞɭɯɚ) 

Ƚɨɞɨɜɚɹ ɦɚɫɫɚ 
ɜɵɛɪɨɫɨɜ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɬ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ 

ɜɵɛɪɨɫɨɜ, ɝ/ɫ 

ɋɪɟɞɧɢɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

ȼɡɜɟɲɟɧɧɵɟ 
ɜɟɳɟɫɬɜɚ 

12 0,16 0,006 0,006 0,006 

Ⱦɢɚɥɸɦɢɧɢɣ 
ɬɪɢɨɤɫɢɞ (ɜ 

ɩɟɪɟɫɱɟɬɟ ɧɚ 
ɚɥɸɦɢɧɢɣ) 

18 3 10-5 5 10-4 5 10-4 5 10-4 

Ⱦɢɠɟɥɟɡɨ 
ɬɪɢɨɤɫɢɞ 

(ɠɟɥɟɡɚ ɨɤɫɢɞ) 
ɞɨɩ. 192 1 10-6 2,8 10-5 2,8 10-5 2,8 10-5 

Ⱦɢɦɟɬɢɥɚɦɢɧ 148 0,08 0,0025 0,0025 0,0025 

Ʉɟɪɨɫɢɧ 156 1,7 10-5–0,37 5 10-4 0,013 0,007 

Ʌɟɬɭɱɢɟ 
ɨɪɝɚɧɢɱɟɫɤɢɟ 
ɫɨɟɞɢɧɟɧɢɹ 

ɞɨɩ. 162 0,64 0,023 0,023 0,023 

Ɇɟɬɚɧ 33 0,001-21,9 7 10-4 0,7 0,35 

Ɇɟɬɢɥɛɟɧɡɨɥ 
(ɬɨɥɭɨɥ) 70 0,02 0,7 0,7 0,7 

Ɇɢɧɟɪɚɥɶɧɨɟ 
ɦɚɫɥɨ 

157 0,2 6,5 10-3 6,5 10-3 6,5 10-3 

Ɇɨɧɨɷɬɚɧɨɥɚɦɢɧ ɞɨɩ. 181 0,07-0,25 2 10-3 0,01 6 10-3 

ɉɵɥɶ 
ɧɟɨɪɝɚɧɢɱɟɫɤɚɹ 
ɫ ɫɨɞɟɪɠɚɧɢɟɦ 
ɤɪɟɦɧɢɹ ɦɟɧɟɟ 
20, 20 – 70, ɚ 

ɬɚɤɠɟ ɛɨɥɟɟ 70 
ɩɪɨɰɟɧɬɨɜ 

37 
2 10-5– 

0,3 
6,4 10-3 6,9 10-3 6,7 10-3 

ɋɟɪɨɜɨɞɨɪɨɞ 40 0,001-4,2 2 10-4 0,43 0,22 

ɋɟɪɵ ɞɢɨɤɫɢɞ 
43 

0,5– 

479,6 
0,3 31,9 16,1 

ɋɨɥɶɜɟɧɬ ɧɚɮɬɚ 159 0,2 6,1 6,1 6,1 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ 

C12-C19 
58 

2 10-5– 

0,6 
6 10-4 0,02 0,01 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ C1-

C5 (ɢɫɤɥɸɱɚɹ 
ɦɟɬɚɧ) 

56 0,07–2 0,02 2,1 1,1 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ C6-

C10 
57 

9 10-3– 

33 
0,003 1 0,5 

ɍɝɥɟɪɨɞ (ɋɚɠɚ) ɞɨɩ. 195 
4 10-3– 

0,5 
0,018 0,14 0,08 

ɍɝɥɟɪɨɞɚ ɨɤɫɢɞ 
46 

0,2– 

187 
0,13 6,4 3,3 

ɐɢɤɥɨɝɟɤɫɚɧ 59 – 0,017 0,017 0,017 

ɗɬɢɥɟɧɝɥɢɤɨɥɶ 
(1,2-ɷɬɚɧɞɢɨɥ) ɞɨɩ. 172 0,45 0,014 0,014 0,014 
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Ɍɚɛɥɢɰɚ 3.270 – ȼɵɛɪɨɫɵ ɭɫɬɚɧɨɜɤɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɟɪɵ ɤɨɦɨɜɨɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ 
ɜɵɛɪɨɫɨɜ 

Ʉɨɞ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ ɩɨ 
1316 (I – ɞɥɹ 

ɚɬɦ. ɜɨɡɞɭɯɚ) 

Ƚɨɞɨɜɚɹ ɦɚɫɫɚ 
ɜɵɛɪɨɫɨɜ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɬ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ 

ɜɵɛɪɨɫɨɜ, ɝ/ɫ 

ɋɪɟɞɧɢɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ⱥɡɨɬɚ ɞɢɨɤɫɢɞ 1 0,5-58,1 0,016 0,98 0,5 

Ⱥɡɨɬɚ ɨɤɫɢɞ 2 0,8-5 0,002 0,16 0,08 

Ȼɟɧɡɚɩɢɪɟɧ 7 
1 10-7– 
1 10-5 

4 10-9 4 10-7 2 10-7 

Ʉɟɪɨɫɢɧ 156 3,6 0,15 0,15 0,15 

Ɇɟɬɚɧ 33 0,2-1,62 0,007 0,045 0,026 

Ɇɟɬɢɥ-ɬɪɟɬ-
ɛɭɬɢɥɨɜɵɣ ɷɮɢɪ 

(ɆɌȻɗ) 
ɞɨɩ. 180 0,5 0,016 0,016 0,016 

Ɇɨɧɨɷɬɚɧɨɥɚɦɢɧ ɞɨɩ. 181 0,08-0,2 0,006 0,006 0,006 

ɉɵɥɶ 
ɧɟɨɪɝɚɧɢɱɟɫɤɚɹ 
ɫ ɫɨɞɟɪɠɚɧɢɟɦ 
ɤɪɟɦɧɢɹ ɦɟɧɟɟ 
20, 20 – 70, ɚ 

ɬɚɤɠɟ ɛɨɥɟɟ 70 
ɩɪɨɰɟɧɬɨɜ 

37 3 10-4 2 10-4 2 10-4 2 10-4 

ɋɟɪɨɜɨɞɨɪɨɞ 40 0,12-85,7 0,0045 2,7 1,35 

ɋɟɪɵ ɞɢɨɤɫɢɞ 43 0,05-5228,9 1,8 10-3 166,2 83,1 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ C1-

C5 (ɢɫɤɥɸɱɚɹ 
ɦɟɬɚɧ) 

56 0,5-14,7 0,015 0,47 0,24 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ C6-

C10 
57 0,15 5 10-3 5 10-3 5 10-3 

ɍɝɥɟɪɨɞ (ɋɚɠɚ) ɞɨɩ. 195 2,3 0,09 0,09 0,09 

ɍɝɥɟɪɨɞɚ 
ɞɢɨɤɫɢɞ 

ɞɨɩ. 171 542,3 0,16 17,5 8,8 

ɍɝɥɟɪɨɞɚ ɨɤɫɢɞ 46 2-63,1 0,06 2 1,03 

ɇɚɬɪɢɣ ɝɢɞɪɨɤ-
ɫɢɞ (ɇɚɬɪɢɹ 

ɝɢɞɪɨɨɤɢɫɶ, ɇɚɬɪ 
ɟɞɤɢɣ, ɋɨɞɚ 

ɤɚɭɫɬɢɱɟɫɤɚɹ) 

ɞɨɩ. 193 0,0043 – – – 

ȼɡɜɟɲɟɧɧɵɟ 
ɜɟɳɟɫɬɜɚ 

12 0,715 – – – 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ 

C12-C19 
58 0,05 – – – 

 
Ɍɚɛɥɢɰɚ 3.271 – ȼɵɛɪɨɫɵ ɭɫɬɚɧɨɜɤɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɟɪɵ ɩɥɚɫɬɢɧɱɚɬɨɣ (ɱɟɲɭɣɱɚɬɨɣ) 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ 
ɜɵɛɪɨɫɨɜ 

Ʉɨɞ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ ɩɨ 
1316 (I – ɞɥɹ 

ɚɬɦ. ɜɨɡɞɭɯɚ) 

Ƚɨɞɨɜɚɹ ɦɚɫɫɚ 
ɜɵɛɪɨɫɨɜ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɬ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ 

ɜɵɛɪɨɫɨɜ, ɝ/ɫ 

ɋɪɟɞɧɢɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ⱥɡɨɬɚ ɞɢɨɤɫɢɞ 1 41,2 0,4 1,4 0,9 

Ⱥɡɨɬɚ ɨɤɫɢɞ 2 6,7 0,07 0,2 0,14 

Ɇɟɬɚɧ 33 0,6 0,016 0,018 0,017 

ɋɟɪɵ ɞɢɨɤɫɢɞ 43 3072,7 22,2 130 76,1 

ɍɝɥɟɪɨɞɚ 
ɨɤɫɢɞ 

46 784,1 0,14 24,9 12,5 
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 ɭɫɬɚɧɨɜɤɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ
 ɢɡ ɜɥɚɠɧɵ

ɯ ɝɚɡɨɜ 
(ɩɪɨɰɟɫɫ W

SA) 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ ɫɛɪɨɫɨɜ 

Ʉɨɞ ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ ɩɨ 1316 (II 
– ɞɥɹ ɜɨɞɧɵɯ 
ɨɛɴɟɤɬɨɜ)/ɩɨɪɹɞɤɨɜɵ
ɣ ɧɨɦɟɪ 

ɇɚɥɢɱɢɟ ɜɟɳɟɫɬɜɚ 
ɫɛɪɨɫɨɜ ɜ 
ɪɚɡɪɟɲɟɧɢɢ 

Ƚɨɞɨɜɚɹ ɦɚɫɫɚ 
ɫɛɪɨɫɚ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɬ 

Ɇɢɧɢɦɚɥɶɧɚɹ 
ɤɨɧɰɟɧɬɪɚɰɢɹ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ ɫɛɪɨɫɨɜ, 
ɦɝ/ɥ 

Ɇɚɤɫɢɦɚɥɶɧɚɹ 
ɤɨɧɰɟɧɬɪɚɰɢɹ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ ɫɛɪɨɫɨɜ, 
ɦɝ/ɥ 

ɋɪɟɞɧɹɹ 
ɤɨɧɰɟɧɬɪɚɰɢɹ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ ɫɛɪɨɫɨɜ, 
ɦɝ/ɥ 

p
H

 
ɞɨɩ. 1

7
0

 
Ⱦɚ

 
0
,6

5
 

6
,5

 
8
,9

 
7
,7

 

Ⱥɦ
ɦ

ɨɧɢɣ
-ɢɨɧ

 
5
 

Ⱦɚ
 

1
4
,6

 
3
,8

 
2
8
,3

 
1
6
,1

 

ɇ
ɟɮ

ɬɟɩɪɨɞɭɤɬɵ
 

(ɧɟɮ
ɬɶ) 

7
4

 
Ⱦɚ

 
1
2

 
3
 

4
0

 
2
1
,5

 

ɋ
ɭɥɶɮ

ɢɞɵ
 

9
9

 
Ⱦɚ

 
0
,1

 
2
 1

0
-3 

0
,2

 
0
,1

 

Ɏ
ɟɧɨɥ, 

ɝɢɞɪɨɤɫɢɛɟɧɡɨɥ
 

1
1
9

 
Ⱦɚ

 
8
9
,7

 
3
1
,3

 
1
9
7

 
1
1
4
,1

5
 

 Ɍɚɛɥɢɰɚ 3
.2

7
3

 –
 ɋ

ɛɪɨɫɵ
 ɭɫɬɚɧɨɜɤɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ

 ɤɨɧɬɚɤɬɧɵ
ɦ

 ɫɩɨɫɨɛɨɦ
 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ ɫɛɪɨɫɨɜ 

Ʉɨɞ ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ ɩɨ 1316 
(II – ɞɥɹ ɜɨɞɧɵɯ 
ɨɛɴɟɤɬɨɜ)/ɩɨɪɹɞɤɨ
ɜɵɣ ɧɨɦɟɪ 

ɇɚɥɢɱɢɟ ɜɟɳɟɫɬɜɚ 
ɫɛɪɨɫɨɜ ɜ 
ɪɚɡɪɟɲɟɧɢɢ 

Ƚɨɞɨɜɚɹ ɦɚɫɫɚ 
ɫɛɪɨɫɚ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɬ 

Ɇɢɧɢɦɚɥɶɧɚɹ 
ɤɨɧɰɟɧɬɪɚɰɢɹ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ ɫɛɪɨɫɨɜ, 
ɦɝ/ɥ 

Ɇɚɤɫɢɦɚɥɶɧɚɹ 
ɤɨɧɰɟɧɬɪɚɰɢɹ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ ɫɛɪɨɫɨɜ, 
ɦɝ/ɥ 

ɋɪɟɞɧɹɹ 
ɤɨɧɰɟɧɬɪɚɰɢɹ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ ɫɛɪɨɫɨɜ, 
ɦɝ/ɥ 

ɋ
ɭɥɶɮ

ɚɬ-ɚɧɢɨɧ 
(ɫɭɥɶɮ

ɚɬɵ
) 

9
8

 
Ⱦɚ

 
5
0
,5

 
1
2

 
5
3
7

 
2
7
4
,5

 

ɋ
ɭɯɨɣ ɨɫɬɚɬɨɤ 

1
6
7

 
Ⱦɚ

 
1
5
8
,4

 
5
1

 
9
8
8

 
5
1
9
,5

 

p
H

 
ɞɨɩ. 170

 
Ⱦɚ

 
- 

7
,9

 
8
,8

5
 

8
,4

 

ɇ
ɟɮ

ɬɟɩɪɨɞɭɤɬɵ
 

(ɧɟɮ
ɬɶ) 

7
4

 
- 

- 
2
4
,6

 
3
2

 
2
8
,3

 

ɋ
ɭɥɶɮ

ɢɞɵ
 

9
9

 
- 

- 
2
 1

0
-3 

2
 1

0
-3 

2
 1

0
-3 

 Ɍɚɛɥɢɰɚ 3
.2

7
4

 –
 ɋ

ɛɪɨɫɵ
 ɭɫɬɚɧɨɜɤɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɟɪɵ

 ɝɪɚɧɭɥɢɪɨɜɚɧɧɨɣ
 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ ɫɛɪɨɫɨɜ 

Ʉɨɞ ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ ɩɨ 1316 (II 
– ɞɥɹ ɜɨɞɧɵɯ 
ɨɛɴɟɤɬɨɜ)/ɩɨɪɹɞɤɨɜ
ɵɣ ɧɨɦɟɪ 

ɇɚɥɢɱɢɟ ɜɟɳɟɫɬɜɚ 
ɫɛɪɨɫɨɜ ɜ 
ɪɚɡɪɟɲɟɧɢɢ 

Ƚɨɞɨɜɚɹ ɦɚɫɫɚ 
ɫɛɪɨɫɚ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɬ 

Ɇɢɧɢɦɚɥɶɧɚɹ 
ɤɨɧɰɟɧɬɪɚɰɢɹ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ ɫɛɪɨɫɨɜ, 
ɦɝ/ɥ 

Ɇɚɤɫɢɦɚɥɶɧɚɹ 
ɤɨɧɰɟɧɬɪɚɰɢɹ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ ɫɛɪɨɫɨɜ, 
ɦɝ/ɥ 

ɋɪɟɞɧɹɹ 
ɤɨɧɰɟɧɬɪɚɰɢɹ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ ɫɛɪɨɫɨɜ, 
ɦɝ/ɥ 

Ⱥɦ
ɦ

ɢɚɤ 
6

 
Ⱦɚ

 
- 

2
0

 
2
0

 
2
0

 

ɋ
ɭɥɶɮ

ɢɞɵ
 

9
9

 
Ⱦɚ

 
- 

1
0

 
1
0

 
1
0
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Ɍɚɛɥɢɰɚ 3.275 – ɋɛɪɨɫɵ ɭɫɬɚɧɨɜɤɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɟɪɵ ɤɨɦɨɜɨɣ 

ɇ
ɚɢ

ɦ
ɟɧ

ɨɜ
ɚɧ

ɢɟ
 

ɡɚ
ɝɪ

ɹɡ
ɧɹ

ɸ
ɳ

ɟɝ
ɨ 

ɜɟ
ɳ

ɟɫ
ɬɜ

ɚ 
ɫɛ

ɪɨ
ɫɨ

ɜ  

Ʉɨ
ɞ 

ɡɚ
ɝɪ

ɹɡ
ɧɹ

ɸ
ɳ

ɟɝ
ɨ 

ɜɟ
ɳ

ɟɫ
ɬɜ

ɚ 
ɩɨ

 1
31

6 
(I

I 
– 

ɞɥ
ɹ 

ɜɨ
ɞɧ

ɵ
ɯ 

ɨɛ
ɴɟ

ɤɬ
ɨɜ

)/ɩ
ɨɪ

ɹɞ
ɤɨ

ɜɵ
ɣ 

ɧɨ
ɦ

ɟɪ
 

ɇ
ɚɥ

ɢɱ
ɢɟ

 ɜ
ɟɳ

ɟɫ
ɬɜ

ɚ 
ɫɛ

ɪɨ
ɫɨ

ɜ 
ɜ 

ɪɚ
ɡɪ

ɟɲ
ɟɧ

ɢɢ
 

Ƚɨ
ɞɨ

ɜɚ
ɹ 

ɦ
ɚɫ

ɫɚ
 

ɫɛ
ɪɨ

ɫɚ
 

ɡɚ
ɝɪ

ɹɡ
ɧɹ

ɸ
ɳ

ɟɝ
ɨ 

ɜɟ
ɳ

ɟɫ
ɬɜ

ɚ,
 ɬ

 

Ɇ
ɢɧ

ɢɦ
ɚɥ

ɶɧ
ɚɹ

 
ɤɨ

ɧɰ
ɟɧ

ɬɪ
ɚɰ

ɢɹ
 

ɡɚ
ɝɪ

ɹɡ
ɧɹ

ɸ
ɳ

ɟɝ
ɨ 

ɜɟ
ɳ

ɟɫ
ɬɜ

ɚ 
ɫɛ

ɪɨ
ɫɨ

ɜ,
 

ɦ
ɝ/ɥ

 

Ɇ
ɚɤ

ɫɢ
ɦ

ɚɥ
ɶɧ

ɚɹ
 

ɤɨ
ɧɰ

ɟɧ
ɬɪ

ɚɰ
ɢɹ

 
ɡɚ

ɝɪ
ɹɡ

ɧɹ
ɸ

ɳ
ɟɝ

ɨ 
ɜɟ

ɳ
ɟɫ

ɬɜ
ɚ 

ɫɛ
ɪɨ

ɫɨ
ɜ,

 
ɦ

ɝ/ɥ
 

ɋ
ɪɟ

ɞɧ
ɹɹ

 
ɤɨ

ɧɰ
ɟɧ

ɬɪ
ɚɰ

ɢɹ
 

ɡɚ
ɝɪ

ɹɡ
ɧɹ

ɸ
ɳ

ɟɝ
ɨ 

ɜɟ
ɳ

ɟɫ
ɬɜ

ɚ 
ɫɛ

ɪɨ
ɫɨ

ɜ,
 

ɦ
ɝ/ɥ

 

ɇɟɮɬɟɩɪɨɞɭɤɬɵ 
(ɧɟɮɬɶ) 74 Ⱦɚ 0,015-9,5 0,2 92,2 46,2 

ɋɭɥɶɮɢɞɵ 99 ɇɟɬ - 13,2 44,2 28,7 

 
Ɍɚɛɥɢɰɚ 3.276 – ɋɛɪɨɫɵ ɭɫɬɚɧɨɜɤɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɟɪɵ ɩɥɚɫɬɢɧɱɚɬɨɣ (ɱɟɲɭɣɱɚɬɨɣ) 

ɇ
ɚɢ

ɦ
ɟɧ

ɨɜ
ɚɧ

ɢɟ
 

ɡɚ
ɝɪ

ɹɡ
ɧɹ

ɸ
ɳ

ɟɝ
ɨ 

ɜɟ
ɳ

ɟɫ
ɬɜ

ɚ 
ɫɛ

ɪɨ
ɫɨ

ɜ  

Ʉɨ
ɞ 

ɡɚ
ɝɪ

ɹɡ
ɧɹ

ɸ
ɳ

ɟɝ
ɨ 

ɜɟ
ɳ

ɟɫ
ɬɜ

ɚ 
ɩɨ

 1
31

6 
(II

 
– 

ɞɥ
ɹ 

ɜɨ
ɞɧ

ɵ
ɯ 

ɨɛ
ɴɟ

ɤɬ
ɨɜ

)/ɩ
ɨɪ

ɹɞ
ɤɨ

ɜɵ
ɣ 

ɧɨ
ɦ

ɟɪ
 

ɇ
ɚɥ

ɢɱ
ɢɟ

 ɜ
ɟɳ

ɟɫ
ɬɜ

ɚ 
ɫɛ

ɪɨ
ɫɨ

ɜ 
ɜ 

ɪɚ
ɡɪ

ɟɲ
ɟɧ

ɢɢ
 

Ƚɨ
ɞɨ

ɜɚ
ɹ 

ɦ
ɚɫ

ɫɚ
 

ɫɛ
ɪɨ

ɫɚ
 

ɡɚ
ɝɪ

ɹɡ
ɧɹ

ɸ
ɳ

ɟɝ
ɨ 

ɜɟ
ɳ

ɟɫ
ɬɜ

ɚ,
 ɬ

 

Ɇ
ɢɧ

ɢɦ
ɚɥ

ɶɧ
ɚɹ

 
ɤɨ

ɧɰ
ɟɧ

ɬɪ
ɚɰ

ɢɹ
 

ɡɚ
ɝɪ

ɹɡ
ɧɹ

ɸ
ɳ

ɟɝ
ɨ 

ɜɟ
ɳ

ɟɫ
ɬɜ

ɚ 
ɫɛ

ɪɨ
ɫɨ

ɜ,
 

ɦ
ɝ/ɥ

 

Ɇ
ɚɤ

ɫɢ
ɦ

ɚɥ
ɶɧ

ɚɹ
 

ɤɨ
ɧɰ

ɟɧ
ɬɪ

ɚɰ
ɢɹ

 
ɡɚ

ɝɪ
ɹɡ

ɧɹ
ɸ

ɳ
ɟɝ

ɨ 
ɜɟ

ɳ
ɟɫ

ɬɜ
ɚ 

ɫɛ
ɪɨ

ɫɨ
ɜ,

 
ɦ

ɝ/ɥ
 

ɋ
ɪɟ

ɞɧ
ɹɹ

 
ɤɨ

ɧɰ
ɟɧ

ɬɪ
ɚɰ

ɢɹ
 

ɡɚ
ɝɪ

ɹɡ
ɧɹ

ɸ
ɳ

ɟɝ
ɨ 

ɜɟ
ɳ

ɟɫ
ɬɜ

ɚ 
ɫɛ

ɪɨ
ɫɨ

ɜ,
 

ɦ
ɝ/ɥ

 

Ⱥɦɦɨɧɢɣ-
ɢɨɧ 

5 Ⱦɚ 0,03 5 10 7,5 

ɋɭɥɶɮɚɬ-
ɚɧɢɨɧ 

(ɫɭɥɶɮɚɬɵ) 
98 Ⱦɚ 1,6 50 100 75 

ɏɥɨɪɢɞ-
ɚɧɢɨɧ 

(ɯɥɨɪɢɞɵ) 
129 Ⱦɚ 0,8 15 30 22,5 

 
Ɍɚɛɥɢɰɚ 3.277 – Ɉɬɯɨɞɵ ɭɫɬɚɧɨɜɤɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ ɢɡ ɜɥɚɠɧɵɯ ɝɚɡɨɜ 
(ɩɪɨɰɟɫɫ WSA) 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɬɯɨɞɚ 

ɂɫɬɨɱɧɢɤ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɨɜ 

Ʉɨɞ ɨɬɯɨɞɚ 
ɩɨ ɎɄɄɈ 

Ʉɥɚɫɫ 
ɨɩɚɫɧɨɫɬɢ 

ɨɬɯɨɞɚ 
ɞɥɹ Ɉɋ 

Ɇɚɫɫɚ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɚ ɜ 
ɪɟɮɟɪɟɧɬɧɨɦ 

ɝɨɞɭ, ɬ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɫɩɨɫɨɛɚ 

ɭɬɢɥɢɡɚɰɢɢ 
(ɜɬɨɪɢɱɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ) 
ɢɥɢ 

ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ 
ɨɬɯɨɞɚ 

Ʉɚɬɚɥɢɡɚɬɨɪ 
ɜɚɧɚɞɢɟɜɵɣ 

ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ ɫ 

ɨɫɬɚɬɨɱɧɵɦ 
ɫɨɞɟɪɠɚɧɢɟɦ 
ɨɤɫɢɞɨɜ ɫɟɪɵ 
ɨɬɪɚɛɨɬɚɧɧɵɣ 

(VK-WSA) 

ɉɪɨɢɡɜɨɞɫɬɜɨ 
ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ 

31222102493 3 27 

ɉɟɪɟɞɚɱɚ ɧɚ 
ɭɬɢɥɢɡɚɰɢɸ 

ɞɪɭɝɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ 

ɒɥɚɦ ɨɱɢɫɬɤɢ 
ɟɦɤɨɫɬɟɣ ɢ 

ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɨɬ 
ɧɟɮɬɢ ɢ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 

Ɉɱɢɫɬɤɚ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ 

ɩɟɪɟɞ 
ɪɟɦɨɧɬɧɵɦɢ 

ɪɚɛɨɬɚɦɢ 

91120002393 3 0,3 ɉɟɪɟɪɚɛɨɬɤɚ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 3.277 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɬɯɨɞɚ 

ɂɫɬɨɱɧɢɤ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɨɜ 

Ʉɨɞ ɨɬɯɨɞɚ 
ɩɨ ɎɄɄɈ 

Ʉɥɚɫɫ 
ɨɩɚɫɧɨɫɬɢ 

ɨɬɯɨɞɚ 
ɞɥɹ Ɉɋ 

Ɇɚɫɫɚ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɚ ɜ 
ɪɟɮɟɪɟɧɬɧɨɦ 

ɝɨɞɭ, ɬ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɫɩɨɫɨɛɚ 

ɭɬɢɥɢɡɚɰɢɢ 
(ɜɬɨɪɢɱɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ) 
ɢɥɢ 

ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ 
ɨɬɯɨɞɚ 

ɉɟɫɨɤ, 
ɡɚɝɪɹɡɧɟɧɧɵɣ 
ɧɟɮɬɶɸ ɢɥɢ 

ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ 
(ɫɨɞɟɪɠɚɧɢɟ 
ɧɟɮɬɢ ɢɥɢ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 
15% ɢ ɛɨɥɟɟ) 

ɬɟɪɪɢɬɨɪɢɹ 
ɭɫɬɚɧɨɜɨɤ 

91920101393 3 0,3-0,7 ɇɟɬ 

ɍɝɨɥɶ 
ɚɤɬɢɜɢɪɨɜɚɧɧɵɣ 
ɨɬɪɚɛɨɬɚɧɧɵɣ, 
ɡɚɝɪɹɡɧɟɧɧɵɣ 

ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ 
(ɫɨɞɟɪɠɚɧɢɟ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 
ɦɟɧɟɟɟ 15%) 

ɭɝɨɥɶɧɵɣ ɮɢɥɶɬɪ 44250402204 4 30 ɇɟɬ 

 

Ɍɚɛɥɢɰɚ 3.278 – Ɉɬɯɨɞɵ ɭɫɬɚɧɨɜɤɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ ɤɨɧɬɚɤɬɧɵɦ ɫɩɨɫɨɛɨɦ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɬɯɨɞɚ 

ɂɫɬɨɱɧɢɤ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɨɜ 

Ʉɨɞ ɨɬɯɨɞɚ ɩɨ 
ɎɄɄɈ 

Ʉɥɚɫɫ 
ɨɩɚɫɧɨɫɬɢ 

ɨɬɯɨɞɚ 
ɞɥɹ Ɉɋ 

Ɇɚɫɫɚ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɚ ɜ 
ɪɟɮɟɪɟɧɬɧɨɦ 

ɝɨɞɭ, ɬ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɫɩɨɫɨɛɚ 

ɭɬɢɥɢɡɚɰɢɢ 
(ɜɬɨɪɢɱɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ) 
ɢɥɢ 

ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ 
ɨɬɯɨɞɚ 

ɒɥɚɦ ɨɱɢɫɬɤɢ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢ 

ɟɦɤɨɫɬɟɣ ɨɬ 
ɧɟɮɬɢ 

Ɉɱɢɫɬɤɚ 
ɟɦɤɨɫɬɟɣ ɩɪɢ 

ɩɩɪ 
5460150104038 3 25,4 

ɉɟɪɟɞɚɱɚ ɧɚ 
ɭɬɢɥɢɡɚɰɢɸ ɞɪɭ-
ɝɨɣ ɨɪɝɚɧɢɡɚɰɢɢ 

ɉɟɫɨɤ, ɡɚɝɪɹɡ-
ɧɟɧɧɵɣ ɧɟɮɬɶɸ 
ɢɥɢ ɧɟɮɬɟɩɪɨ-
ɞɭɤɬɚɦɢ (ɫɨɞɟɪ-

ɠɚɧɢɟ ɧɟɮɬɢ ɢɥɢ 
ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 

15% ɢ ɛɨɥɟɟ) 

Ɍɟɪɪɢɬɨɪɢɹ 
ɭɫɬɚɧɨɜɨɤ 

91920101393 3 0,41-0,86 ɇɟɬ 

Ʉɚɬɚɥɢɡɚɬɨɪ 
ɜɚɧɚɞɢɟɜɵɣ 

ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ 
ɨɬɪɚɛɨɬɚɧɧɵɣ 

Ʉɨɧɬɚɤɬɧɵɣ 
ɚɩɩɚɪɚɬ 

31222101494 4 20 ɇɟɬ 

Ɇɚɫɥɚ 
ɚɜɬɨɦɨɛɢɥɶɧɵɟ 
ɨɬɪɚɛɨɬɚɧɧɵɟ 

Ɂɚɦɟɧɚ 
ɦɚɫɥɚ ɜ ɇɄɈ 

5410020202033 3 0,13 ɉɟɪɟɪɚɛɨɬɤɚ 

Ɇɚɫɥɚ ɬɭɪɛɢɧɧɵɟ 
ɨɬɪɚɛɨɬɚɧɧɵɟ 

Ɂɚɦɟɧɚ 
ɦɚɫɥɚ ɜ ɇɄɈ 

5410021202033 3 0,7 
ɉɟɪɟɞɚɱɚ ɧɚ 

ɭɬɢɥɢɡɚɰɢɸ ɞɪɭ-
ɝɨɣ ɨɪɝɚɧɢɡɚɰɢɢ 

Ɉɬɯɨɞɵ ɦɢɧɟ-
ɪɚɥɶɧɵɯ ɦɚɫɟɥ 

ɢɧɞɭɫɬɪɢɚɥɶɧɵɯ 

Ɂɚɦɟɧɚ 
ɦɚɫɥɚ ɜ ɇɄɈ 

40613001313 3 0,5 
ȼɬɨɪɢɱɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ 
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Ɍɚɛɥɢɰɚ 3.279 – Ɉɬɯɨɞɵ ɭɫɬɚɧɨɜɤɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɟɪɵ ɝɪɚɧɭɥɢɪɨɜɚɧɧɨɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɬɯɨɞɚ 

ɂɫɬɨɱɧɢɤ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɨɜ 

Ʉɨɞ ɨɬɯɨɞɚ 
ɩɨ ɎɄɄɈ 

Ʉɥɚɫɫ 
ɨɩɚɫɧɨɫɬ
ɢ ɨɬɯɨɞɚ 
ɞɥɹ Ɉɋ 

Ɇɚɫɫɚ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɚ ɜ 
ɪɟɮɟɪɟɧɬɧɨɦ 

ɝɨɞɭ, ɬ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɫɩɨɫɨɛɚ 

ɭɬɢɥɢɡɚɰɢɢ 
(ɜɬɨɪɢɱɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ) 
ɢɥɢ 

ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ 
ɨɬɯɨɞɚ 

Ʉɨɤɫɨɜɵɟ ɦɚɫɫɵ 
ɨɬɪɚɛɨɬɚɧɧɵɟ, 
ɡɚɝɪɹɡɧɟɧɧɵɟ 

ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ 
(ɫɨɞɟɪɠɚɧɢɟ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 
15% ɢ ɛɨɥɟɟ) 

Ɂɚɦɟɧɚ 
ɨɬɪɚɛɨɬɚɧɧɵɯ 
ɤɚɬɚɥɢɡɚɬɨɪɨ
ɜ ɜ ɪɟɚɤɬɨɪɚɯ 

ɭɫɬɚɧɨɜɤɢ 

44250501203 3 51 

ɉɟɪɟɞɚɱɚ ɧɚ 
ɭɬɢɥɢɡɚɰɢɸ 

ɞɪɭɝɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ 

Ɉɬɯɨɞɵ 
ɦɢɧɟɪɚɥɶɧɵɯ ɦɚɫɟɥ 

ɢɧɞɭɫɬɪɢɚɥɶɧɵɯ 

ɧɚɫɨɫɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ 

40613001313 3 0,8 ɇɟɬ 

 
Ɍɚɛɥɢɰɚ 3.280 – Ɉɬɯɨɞɵ ɭɫɬɚɧɨɜɤɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɟɪɵ ɤɨɦɨɜɨɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɬɯɨɞɚ 

ɂɫɬɨɱɧɢɤ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɨɜ 

Ʉɨɞ ɨɬɯɨɞɚ ɩɨ 
ɎɄɄɈ 

Ʉɥɚɫɫ 
ɨɩɚɫɧɨɫɬɢ 
ɨɬɯɨɞɚ ɞɥɹ 

Ɉɋ 

Ɇɚɫɫɚ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɚ ɜ 
ɪɟɮɟɪɟɧɬɧɨɦ 

ɝɨɞɭ, ɬ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɫɩɨɫɨɛɚ 

ɭɬɢɥɢɡɚɰɢɢ 
(ɜɬɨɪɢɱɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ) 
ɢɥɢ 

ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ 
ɨɬɯɨɞɚ 

ɒɥɚɦ ɨɱɢɫɬɤɢ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ 
ɢ ɟɦɤɨɫɬɟɣ ɨɬ 

ɧɟɮɬɢ 

Ɉɱɢɫɬɤɚ 
ɟɦɤɨɫɬɟɣ ɩɪɢ 

ɉɉɊ 
5460150104038 3 23,5 

ɉɟɪɟɞɚɱɚ ɧɚ 
ɭɬɢɥɢɡɚɰɢɸ 

ɞɪɭɝɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ 

Ɉɬɯɨɞɵ 
ɦɢɧɟɪɚɥɶɧɵɯ 

ɦɚɫɟɥ 
ɦɨɬɨɪɧɵɯ 

ɗɤɫɩɥɭɚɬɚɰɢɹ ɢ 
ɪɟɦɨɧɬ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧ
ɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ 
Ɂɚɦɟɧɚ ɦɚɫɟɥ ɜ 

ɯɨɞɟ 
ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ 

ɪɟɦɨɧɬɚ 
ɦɟɯɚɧɢɡɦɨɜ ɢ 

ɭɡɥɨɜ 
ɨɛɨɪɭɞɨɜɚɧɢɹ 

40611001313 3 0,08 ɇɟɬ 

Ɉɬɯɨɞɵ 
ɦɢɧɟɪɚɥɶɧɵɯ 

ɦɚɫɟɥ 
ɢɧɞɭɫɬɪɢɚɥɶɧɵɯ 

ɇɚɫɨɫɧɨɟ ɢ 
ɤɨɦɩɪɟɫɫɨɪɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ 

40613001313 3 0,02-0,3 
ȼɬɨɪɢɱɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

Ʉɚɬɚɥɢɡɚɬɨɪ ɧɚ 
ɨɫɧɨɜɟ ɨɤɫɢɞɚ 

ɚɥɸɦɢɧɢɹ ɫ 
ɫɨɞɟɪɠɚɧɢɟ 

ɠɟɥɟɡɚ ɦɟɧɟɟ 
2%, 

ɨɬɪɚɛɨɬɚɧɧɵɣ 

Ʉɨɧɜɟɤɬɨɪɵ 44101203494 4 68 

ɉɟɪɟɞɚɱɚ ɧɚ 
ɭɬɢɥɢɡɚɰɢɸ 

ɞɪɭɝɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ 
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Ɍɚɛɥɢɰɚ 3.281 – Ɉɬɯɨɞɵ ɭɫɬɚɧɨɜɤɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɟɪɵ ɩɥɚɫɬɢɧɱɚɬɨɣ (ɱɟɲɭɣɱɚɬɨɣ) 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɬɯɨɞɚ 

ɂɫɬɨɱɧɢɤ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɨɜ 

Ʉɨɞ ɨɬɯɨɞɚ 
ɩɨ ɎɄɄɈ 

Ʉɥɚɫɫ 
ɨɩɚɫɧɨɫɬɢ 
ɨɬɯɨɞɚ ɞɥɹ 

Ɉɋ 

Ɇɚɫɫɚ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɚ ɜ 
ɪɟɮɟɪɟɧɬɧɨɦ 

ɝɨɞɭ, ɬ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɫɩɨɫɨɛɚ 

ɭɬɢɥɢɡɚɰɢɢ 
(ɜɬɨɪɢɱɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ) 
ɢɥɢ 

ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ 
ɨɬɯɨɞɚ 

Ʉɚɬɚɥɢɡɚɬɨɪ ɧɚ 
ɨɫɧɨɜɟ ɨɤɫɢɞɚ 

ɚɥɸɦɢɧɢɹ 
ɦɨɥɢɛɞɟɧɨɜɵɣ, 

ɫɨɞɟɪɠɚɳɢɣ 
ɨɤɫɢɞ ɤɨɛɚɥɶɬɚ, 
ɨɬɪɚɛɨɬɚɧɧɵɣ 

ɋɪɟɞɧɢɣ ɫɥɨɣ ɜ 
ɪɟɚɤɬɨɪɟ 

ɝɢɞɪɢɪɨɜɚɧɢɹ ɫɟɤɰɢɢ 
ɋɄɈɌ 

44100302493 3 45,6 

ɉɟɪɟɞɚɱɚ ɧɚ 
ɭɬɢɥɢɡɚɰɢɸ 

ɞɪɭɝɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ 

Ʉɚɬɚɥɢɡɚɬɨɪ ɧɚ 
ɨɫɧɨɜɟ ɨɤɫɢɞɚ 

ɬɢɬɚɧɚ 
ɨɬɪɚɛɨɬɚɧɧɵɣ (Ti-

1000E) 

ɋɪɟɞɧɢɣ ɫɥɨɣ 1-ɣ 
ɫɟɤɰɢɢ Ʉɥɚɭɫ 

44101102493 3 16 

ɉɟɪɟɞɚɱɚ ɧɚ 
ɭɬɢɥɢɡɚɰɢɸ 

ɞɪɭɝɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ 

ɍɝɨɥɶ 
ɚɤɬɢɜɢɪɨɜɚɧɧɵɣ 
ɨɬɪɚɛɨɬɚɧɧɵɣ, 
ɡɚɝɪɹɡɧɟɧɧɵɣ 

ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ 
(ɫɨɞɟɪɠɚɧɢɟ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 
ɦɟɧɟɟ 15 %) 

Ɉɱɢɫɬɤɢɚ ɪɚɫɬɜɨɪɚ 
ɆȾɗȺ ɨɬ 

ɦɟɯɚɧɢɱɟɫɤɢɯ 
ɩɪɢɦɟɫɟɣ ɢ 
ɩɪɨɞɭɤɬɨɜ 

ɪɚɡɥɨɠɟɧɢɹ ɫɟɤɰɢɢ 
ɋɄɈɌ 

44250402204 4 2 

ɉɟɪɟɞɚɱɚ ɧɚ 
ɭɬɢɥɢɡɚɰɢɸ 

ɞɪɭɝɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ 

ɐɟɨɥɢɬ, 
ɨɬɪɚɛɨɬɚɧɧɵɣ ɩɪɢ 
ɨɫɭɲɤɟ ɜɨɡɞɭɯɚ ɢ 

ɝɚɡɨɜ, ɧɟ 
ɡɚɝɪɹɡɧɟɧɧɵɣ 

ɨɩɚɫɧɵɦɢ 
ɜɟɳɟɫɬɜɚɦɢ 

Ɉɫɭɲɤɚ 
ɜɨɞɨɪɨɞɫɨɞɟɪɠɚɳɟɝɨ 

ɝɚɡɚ 
44210101495 5 75,2 

ɉɟɪɟɞɚɱɚ ɧɚ 
ɭɬɢɥɢɡɚɰɢɸ 

ɞɪɭɝɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ 

ɋɦɟɫɶ ɩɪɨɫɵɩɟɣ ɢ 
ɨɬɯɨɞɨɜ ɫɟɪɵ ɨɬ 

ɡɚɱɢɫɬɤɢ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɢ 

ɩɪɨɢɡɜɨɞɫɬɜɟ 
ɫɟɪɵ 

ɉɨɝɪɭɡɤɚ 
ɝɪɚɧɭɥɢɪɨɜɚɧɧɨɣ 

ɫɟɪɵ, ɡɚɱɢɫɬɤɚ 
ɨɛɨɪɭɞɨɜɚɧɢɹ , 

ɭɛɨɪɤɚ ɬɟɪɪɢɬɨɪɢɢ 

31211381494 4 84 

ɉɟɪɟɞɚɱɚ ɧɚ 
ɭɬɢɥɢɡɚɰɢɸ 

ɞɪɭɝɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ 

 
Ɍɚɛɥɢɰɚ 3.282 – Ɇɚɬɟɪɢɚɥɶɧɵɟ ɪɟɫɭɪɫɵ ɭɫɬɚɧɨɜɤɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ ɢɡ 
ɜɥɚɠɧɵɯ ɝɚɡɨɜ (ɩɪɨɰɟɫɫ WSA) 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

Ɍɢɩ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

ɋɨɞɚ 
ɤɚɥɶɰɢɧɢɪɨɜɚɧɧɚɹ 

ɪɟɚɝɟɧɬ ɤɝ 5800 5800 

Ɍɪɢɧɚɬɪɢɣɮɨɫɮɚɬ ɪɟɚɝɟɧɬ ɤɝ 468 468 

Ʉɚɬɚɥɢɡɚɬɨɪ  Ɇɚɬɟɪɢɚɥɵ ɬ 0,1 1,06 
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Ɍɚɛɥɢɰɚ 3.283 – Ɇɚɬɟɪɢɚɥɶɧɵɟ ɪɟɫɭɪɫɵ ɭɫɬɚɧɨɜɤɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ 
ɤɨɧɬɚɤɬɧɵɦ ɫɩɨɫɨɛɨɦ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

Ɍɢɩ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ʉɚɬɚɥɢɡɚɬɨɪ  Ɇɚɬɟɪɢɚɥɵ ɬ 0,09 19 

ɋɈȾȺ ɤɚɥɶɰ. ɬɟɯɧ. Ɋɟɚɝɟɧɬɵ ɬ 0,5 0,5 

ɋɨɞɚ ɤɚɭɫɬɢɱɟɫɤɚɹ,100% Ɋɟɚɝɟɧɬɵ ɬ 3,32 3,32 

 

Ɍɚɛɥɢɰɚ 3.284 – Ɇɚɬɟɪɢɚɥɶɧɵɟ ɪɟɫɭɪɫɵ ɭɫɬɚɧɨɜɤɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɟɪɵ 
ɝɪɚɧɭɥɢɪɨɜɚɧɧɨɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

Ɍɢɩ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

ɂɧɝɢɛɢɬɨɪɵ ɤɨɪɪɨɡɢɢ  Ɋɟɚɝɟɧɬɵ ɬ 8,9 8,9 

Ⱥɧɬɢɜɫɩɟɧɢɜɚɬɟɥɢ  Ɋɟɚɝɟɧɬɵ 
ɬ 

1,2 1,2 

Ɇɟɬɢɥɞɢɷɬɚɧɨɥɚɦɢɧ 
(ɆȾɗȺ) (ɜ ɩɟɪɟɫɱɟɬɟ ɧɚ 

100%) 
Ɋɟɚɝɟɧɬɵ 

ɬ 

52,1 52,1 

ɂɧɟɪɬɧɵɟ ɦɚɬɟɪɢɚɥɵ 
(ɲɚɪɵ ɤɟɪɚɦɢɱɟɫɤɢɟ ɢ 

ɚɥɸɦɨɨɤɫɢɞɧɵɟ) 
Ɇɚɬɟɪɢɚɥɵ 

ɬ 
2,2 2,2 

ɍɝɨɥɶ ɚɤɬɢɜɢɪɨɜɚɧɧɵɣ  Ɇɚɬɟɪɢɚɥɵ 
ɬ 

12,6 12,6 

ɒɚɪɵ ɝɥɢɧɨɡɟɦɚ  Ɇɚɬɟɪɢɚɥɵ 
ɬ 

1,7 1,7 

Ʉɚɬɚɥɢɡɚɬɨɪɵ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɟɪɵ 

Ɇɚɬɟɪɢɚɥɵ 
ɬ 

0,4 61,1 

ɇɚɬɪ ɟɞɤɢɣ ɨɱɢɳɟɧɧɵɣ 
100% ȽɈɋɌ 11078-78 

Ɋɟɚɝɟɧɬɵ 
ɬ 

26,6 26,6 

Ʉɚɬɚɥɢɡɚɬɨɪ  Ɇɚɬɟɪɢɚɥɵ ɤɝ/ɫɭɬ 0,2 8,3 

Ɉɩɨɪɧɵɟ ɲɚɪɵ SRU 
ABS 3/8" (9,5 ɦɦ) Ɇɚɬɟɪɢɚɥɵ ɤɝ/ɫɭɬ 0,2 2,6 

Ɍɟɝɨɩɪɟɧ (100%) Ɋɟɚɝɟɧɬɵ ɬ 0,27 0,34 

Ⱥɧɬɢɚɞɝɟɡɢɜ Ɋɟɚɝɟɧɬɵ ɤɝ 802,2 802,2 

 
Ɍɚɛɥɢɰɚ 3.285 – Ɇɚɬɟɪɢɚɥɶɧɵɟ ɪɟɫɭɪɫɵ ɭɫɬɚɧɨɜɤɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɟɪɵ ɤɨɦɨɜɨɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

Ɍɢɩ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ʉɚɬɚɥɢɡɚɬɨɪ  Ɇɚɬɟɪɢɚɥɵ ɬ 1,1 26 

ɆɗȺ Ɋɟɚɝɟɧɬɵ ɤɝ 1640,3 1640,3 

Ɍɪɢɧɚɬɪɢɣɮɨɫɮɚɬ Ɋɟɚɝɟɧɬɵ ɤɝ 262,8 262,8 

Ⱥɧɬɢɚɞɝɟɡɢɜ  Ɋɟɚɝɟɧɬɵ ɤɝ 802,2 802,2 

ɍɝɨɥɶ ɚɤɬɢɜɧɵɣ Ɇɚɬɟɪɢɚɥɵ ɤɝ 6007,1 6007,1 

Ɇɟɬɢɥɞɢɷɬɚɧɨɥɚɦɢɧ 
98,5 %, ɩɟɪɜɵɣ ɫɨɪɬ 

Ɋɟɚɝɟɧɬɵ ɤɝ 1400,2 1400,2 

Ⱥɧɬɢɜɫɩɟɧɢɜɚɬɟɥɶ Ɋɟɚɝɟɧɬɵ ɤɝ 620 620 
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Ɍɚɛɥɢɰɚ 3.286 – Ɇɚɬɟɪɢɚɥɶɧɵɟ ɪɟɫɭɪɫɵ ɭɫɬɚɧɨɜɤɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɟɪɵ ɩɥɚɫɬɢɧɱɚɬɨɣ 
(ɱɟɲɭɣɱɚɬɨɣ) 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

Ɍɢɩ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ʉɚɧɚɬ ɦɚɬɟɪɢɚɥ ɦ 1443,1 1443,1 

Ɍɪɢɧɚɬɪɢɣɮɨɫɮɚɬ ɪɟɚɝɟɧɬ ɤɝ 751,6 751,6 

 
Ɍɚɛɥɢɰɚ 3.287 – ɉɨɬɪɟɛɥɟɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɭɫɬɚɧɨɜɤɨɣ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ ɢɡ ɜɥɚɠɧɵɯ ɝɚɡɨɜ (ɩɪɨɰɟɫɫ WSA) 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

ɉɨɬɪɟɛɥɟɧɢɟ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɤȼɬ*ɱ/ɬ 49 260,7 

ɉɨɬɪɟɛɥɟɧɢɟ ɩɚɪɚ Ƚɤɚɥ/ɬ 0,025 0,16 

Ɉɯɥɚɠɞɚɸɳɚɹ ɜɨɞɚ ɤɭɛ.ɦ/ɬ 4,3 4,3 

Ɉɛɨɪɨɬɧɚɹ ɜɨɞɚ ɬ.ɭ.ɬ./ɬ 0,11 0,39 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ 
(ɜɫɟɝɨ) ɬ.ɭ.ɬ./ɬ 0,03 0,33 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ 
(ɝɚɡɨɜɨɝɨ) ɬ.ɭ.ɬ./ɬ 0,03 0,33 

 
Ɍɚɛɥɢɰɚ 3.288 – ɉɨɬɪɟɛɥɟɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɭɫɬɚɧɨɜɤɨɣ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ ɤɨɧɬɚɤɬɧɵɦ ɫɩɨɫɨɛɨɦ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

ɉɨɬɪɟɛɥɟɧɢɟ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɤȼɬ*ɱ/ɬ 79,6 370,6 

ɉɨɬɪɟɛɥɟɧɢɟ ɩɚɪɚ Ƚɤɚɥ/ɬ 0,003 446,6 

ɋɜɟɠɚɹ ɜɨɞɚ ɤɭɛ.ɦ/ɬ 0,027 0,046 

Ɉɯɥɚɠɞɚɸɳɚɹ ɜɨɞɚ ɤɭɛ.ɦ/ɬ 7,8 7,8 

Ɍɟɩɥɨɮɢɤɚɰɢɨɧɧɚɹ 
ɜɨɞɚ 

ɬ.ɭ.ɬ./ɬ 3,5 4 

Ɉɛɨɪɨɬɧɚɹ ɜɨɞɚ ɬ.ɭ.ɬ./ɬ 0,001 0,008 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ 
(ɜɫɟɝɨ) ɬ.ɭ.ɬ./ɬ 0,02 0,1 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ 
(ɝɚɡɨɜɨɝɨ) ɬ.ɭ.ɬ./ɬ 0,02 0,1 

 
Ɍɚɛɥɢɰɚ 3.289 – ɉɨɬɪɟɛɥɟɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɭɫɬɚɧɨɜɤɨɣ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɟɪɵ 
ɝɪɚɧɭɥɢɪɨɜɚɧɧɨɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

ɉɨɬɪɟɛɥɟɧɢɟ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɤȼɬ*ɱ/ɬ 3 3 

ɉɨɬɪɟɛɥɟɧɢɟ ɩɚɪɚ Ƚɤɚɥ/ɬ 0,0019 0,07 
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Ɍɚɛɥɢɰɚ 3.290 – ɉɨɬɪɟɛɥɟɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɭɫɬɚɧɨɜɤɨɣ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɟɪɵ 
ɤɨɦɨɜɨɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

ɉɨɬɪɟɛɥɟɧɢɟ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɤȼɬ*ɱ/ɬ 45,2 273,2 

ɉɨɬɪɟɛɥɟɧɢɟ ɩɚɪɚ Ƚɤɚɥ/ɬ 0,03 3,9 

ɋɜɟɠɚɹ ɜɨɞɚ ɤɭɛ.ɦ/ɬ 0,09 1,71 

Ɍɟɩɥɨɮɢɤɚɰɢɨɧɧɚɹ ɜɨɞɚ ɬ.ɭ.ɬ./ɬ 0,0005 0,0026 

Ɉɛɨɪɨɬɧɚɹ ɜɨɞɚ ɬ.ɭ.ɬ./ɬ 0,0008 0,001 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ (ɜɫɟɝɨ) ɬ.ɭ.ɬ./ɬ 0,038 0,071 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ (ɝɚɡɨɜɨɝɨ) ɬ.ɭ.ɬ./ɬ 0,005 0,071 

 
Ɍɚɛɥɢɰɚ 3.291 – ɉɨɬɪɟɛɥɟɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɭɫɬɚɧɨɜɤɨɣ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɟɪɵ 
ɩɥɚɫɬɢɧɱɚɬɨɣ (ɱɟɲɭɣɱɚɬɨɣ) 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

ɉɨɬɪɟɛɥɟɧɢɟ ɩɚɪɚ Ƚɤɚɥ/ɬ 0,4 0,4 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ (ɜɫɟɝɨ) ɬ.ɭ.ɬ./ɬ 0,35 0,35 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ (ɝɚɡɨɜɨɝɨ) ɬ.ɭ.ɬ./ɬ 0,35 0,35 

 
Ɍɚɛɥɢɰɚ 3.292 – Ɏɢɡɢɱɟɫɤɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɭɫɬɚɧɨɜɤɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ ɢɡ 
ɜɥɚɠɧɵɯ ɝɚɡɨɜ (ɩɪɨɰɟɫɫ WSA) 

Ɏɚɤɬɨɪ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ɂɫɬɨɱɧɢɤ ɜɨɡɞɟɣɫɬɜɢɹ 
ȿɞɢɧɢɰɵ 

ɢɡɦɟɪɟɧɢɹ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ɍɪɨɜɟɧɶ 
ɜɨɡɞɟɣɫɬɜɢɹ 

Ɇɟɬɨɞ ɫɧɢɠɟɧɢɹ 
ɭɪɨɜɧɹ 

ɜɨɡɞɟɣɫɬɜɢɹ ɞɨ 
ɧɨɪɦɚɬɢɜɧɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ 

ɒɭɦ ɋɟɤɰɢɹ 2000 ɞȻȺ 94 ɇɟɬ 

ɒɭɦ ɋɟɤɰɢɹ 3000 ɞȻȺ 84 ɇɟɬ 

ɒɭɦ ɋɟɤɰɢɹ 4000 ɞȻȺ 86 ɇɟɬ 

ɒɭɦ ɋɟɤɰɢɹ 5000 ɞȻȺ 89 ɇɟɬ 

ɒɭɦ 
ɇɚɫɨɫɧɨɟ, ɤɨɦɩɪɟɫɫɨɪɧɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ, ɩɟɱɢ 
ɞȻ 82 ɇɟɬ 

 
Ɍɚɛɥɢɰɚ 3.293 – Ɏɢɡɢɱɟɫɤɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɭɫɬɚɧɨɜɤɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ 
ɤɨɧɬɚɤɬɧɵɦ ɫɩɨɫɨɛɨɦ 

Ɏɚɤɬɨɪ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ɂɫɬɨɱɧɢɤ ɜɨɡɞɟɣɫɬɜɢɹ 
ȿɞɢɧɢɰɵ 

ɢɡɦɟɪɟɧɢɹ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ɍɪɨɜɟɧɶ 
ɜɨɡɞɟɣɫɬɜɢɹ 

Ɇɟɬɨɞ ɫɧɢɠɟɧɢɹ 
ɭɪɨɜɧɹ 

ɜɨɡɞɟɣɫɬɜɢɹ ɞɨ 
ɧɨɪɦɚɬɢɜɧɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ 

ȼɢɛɪɚɰɢɹ 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɞȻ 65,6 ɇɟɬ 

ȼɢɛɪɚɰɢɹ ɇɚɫɨɫɧɚɹ ɞȻ 106 
ɋɨɨɬɜɟɬɫɬɜɭɟɬ 

ɧɨɪɦɟ 

Ɍɟɩɥɨɜɨɟ 
ɜɨɡɞɟɣɫɬɜɢɟ 

Ɏɚɤɬɨɪɵ ɫɪɟɞɵ, 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
°C 24,8 ɇɟɬ 

ɒɭɦ 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɞȻȺ 96 

ɇɟɭɫɬɪɚɧɢɦɵɣ 
ɮɚɤɬɨɪ 

ɒɭɦ ɇɚɫɨɫɧɚɹ ɞȻȺ 86-89 ɇɟɬ 

ɒɭɦ Ʉɨɬɥɵ-ɭɬɢɥɢɡɚɬɨɪɵ ɞȻȺ 100 ɇɟɬ 

ɒɭɦ Ɉɬɞɟɥɟɧɢɟ ɤɨɧɞɟɧɫɚɰɢɢ ɞȻȺ 84 ɇɟɬ 

ɒɭɦ 
Ɉɪɨɫɢɬɟɥɶɧɵɟ 
ɯɨɥɨɞɢɥɶɧɢɤɢ 

ɞȻȺ 80 
ɋɨɨɬɜɟɬɫɬɜɭɟɬ 

ɧɨɪɦɟ 
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Ɍɚɛɥɢɰɚ 3.294 – Ɏɢɡɢɱɟɫɤɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɭɫɬɚɧɨɜɤɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɟɪɵ 
ɝɪɚɧɭɥɢɪɨɜɚɧɧɨɣ 

Ɏɚɤɬɨɪ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ɂɫɬɨɱɧɢɤ ɜɨɡɞɟɣɫɬɜɢɹ 
ȿɞɢɧɢɰɵ 

ɢɡɦɟɪɟɧɢɹ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ɍɪɨɜɟɧɶ 
ɜɨɡɞɟɣɫɬɜɢɹ 

Ɇɟɬɨɞ ɫɧɢɠɟɧɢɹ 
ɭɪɨɜɧɹ 

ɜɨɡɞɟɣɫɬɜɢɹ ɞɨ 
ɧɨɪɦɚɬɢɜɧɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ 

ȼɢɛɪɚɰɢɹ ɇɚɫɨɫɧɵɟ ɚɝɪɟɝɚɬɵ ɦɦ·ɫ-1 7,1 ɇɟɬ 

ȼɢɛɪɚɰɢɹ ɇɚɫɨɫɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɞȻ 83 ɇɟɬ 

ȼɢɛɪɚɰɢɹ 
Ȼɥɨɤ ɝɪɚɧɭɥɢɪɨɜɚɧɢɹ 

ɫɟɪɵ 
ɞȻ 85,8 ɇɟɬ 

Ɍɟɩɥɨɜɨɟ 
ɜɨɡɞɟɣɫɬɜɢɟ 

ɉɟɱɢ °C 
ɧɟ ɛɨɥɟɟ 60 

ɧɚ 
ɩɨɜɟɪɯɧɨɫɬɢ 

ɇɟɬ 

ɒɭɦ ɇɚɫɨɫɧɵɟ ɚɝɪɟɝɚɬɵ ɞȻȺ 78,4-80 ɇɟɬ 

ɒɭɦ 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɞȻɚ 79-82 ɇɟɬ 

ɒɭɦ Ⱥɩɩɚɪɚɬɧɵɣ ɞɜɨɪ ɞȻ 74,4-82 ɇɟɬ 

ɒɭɦ 
Ȼɥɨɤ ɝɪɚɧɭɥɢɪɨɜɚɧɢɹ 

ɫɟɪɵ 
ɞȻ 77,73 ɇɟɬ 

ɒɭɦ 

Ɇɚɲɢɧɧɵɣ ɡɚɥ 
(ɮɚɫɨɜɨɱɧɚɹ ɦɚɲɢɧɚ, 
ɤɨɧɜɟɣɟɪ, ɧɚɥɢɜɧɵɟ 

ɤɨɥɨɧɤɢ) 

ɞȻȺ 88-89 ɇɟɬ 

ɒɭɦ 
ɉɥɨɳɚɞɤɚ ɯɪɚɧɟɧɢɹ 
ɝɨɬɨɜɨɣ ɩɪɨɞɭɤɰɢɢ, 
ɪɟɡɟɪɜɭɚɪɧɵɣ ɩɚɪɤ 

ɞȻȺ 72 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ 

ɧɨɪɦɟ 

 
Ɍɚɛɥɢɰɚ 3.295 – Ɏɢɡɢɱɟɫɤɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɭɫɬɚɧɨɜɤɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɟɪɵ ɤɨɦɨɜɨɣ 

Ɏɚɤɬɨɪ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ɂɫɬɨɱɧɢɤ ɜɨɡɞɟɣɫɬɜɢɹ 
ȿɞɢɧɢɰɵ 

ɢɡɦɟɪɟɧɢɹ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ɍɪɨɜɟɧɶ 
ɜɨɡɞɟɣɫɬɜɢɹ 

Ɇɟɬɨɞ ɫɧɢɠɟɧɢɹ 
ɭɪɨɜɧɹ 

ɜɨɡɞɟɣɫɬɜɢɹ ɞɨ 
ɧɨɪɦɚɬɢɜɧɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ 

ȼɢɛɪɚɰɢɹ 
ȼɨɡɞɭɲɧɚɹ 

ɤɨɦɩɪɟɫɫɨɪɧɚɹ 
ɞȻ (ɩɨ ɨɫɢ 

X,Y,Z) 
85,85,86 ɇɟɬ 

Ɍɟɩɥɨɜɨɟ 
ɜɨɡɞɟɣɫɬɜɢɟ 

Ɏɚɤɬɨɪɵ ɫɪɟɞɵ, 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
°C 19,8 ɇɟɬ 

ɒɭɦ 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɞȻɚ 85-95 ɇɟɬ 

ɒɭɦ Ⱥɩɩɚɪɚɬɧɵɣ ɞɜɨɪ ɞȻȺ 76-83,9 ɇɟɬ 

ɒɭɦ 
ɇɚɫɨɫɧɨɟ, ɤɨɦɩɪɟɫɫɨɪɧɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɞȻȺ 89-89,8 ɇɟɬ 

ɗɥɟɤɬɪɨɦɚɝɧɢɬɧɨɟ 
ɡɚɝɪɹɡɧɟɧɢɟ 

ɋɟɤɰɢɢ ɯ, ɏȼ, ȼɄɏ,ȼɏ, 
ȺȼɈ 

ɞȻȺ 88.9 

ɉɪɟɞɭɫɦɨɬɪɟɬɶ 
ɨɛɟɫɩɟɱɟɧɢɟ 
ɩɪɟɞɟɥɶɧɵɯ 

ɭɪɨɜɧɟɣ ɡɜɭɤɨɜɨɝɨ 
ɞɚɜɥɟɧɢɹ 

 

3.21 ɍɫɬɚɧɨɜɤɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɜɨɞɨɪɨɞɚ 

 

ȼɵɛɪɨɫɵ NOX ɨɛɪɚɡɭɸɬɫɹ ɩɪɢ ɫɠɢɝɚɧɢɢ ɬɨɩɥɢɜɚ ɜ ɩɟɱɚɯ, ɚ ɬɚɤɠɟ ɨɛɪɚɡɭɸɬɫɹ 
ɞɪɭɝɢɟ ɜɵɛɪɨɫɵ, ɬɚɤɢɟ, ɤɚɤ SOX, ɋɈ, ɋɈ2. ȼɵɛɪɨɫɵ NOX ɨɬ ɭɫɬɚɧɨɜɤɢ ɩɚɪɨɜɨɝɨ 
ɪɢɮɨɪɦɢɧɝɚ, ɢɫɩɨɥɶɡɭɸɳɟɣ ɝɚɡ ɢɥɢ ɥɟɝɤɢɣ ɛɟɧɡɢɧ ɜ ɤɚɱɟɫɬɜɟ ɬɨɩɥɢɜɚ ɢ ɫ ɝɨɪɟɥɤɚɦɢ 
ɧɢɡɤɨɝɨ NOX, ɫɨɫɬɚɜɥɹɸɬ 25 – 40 ɦɝ/ɆȾɠ (100 – 140 ɦɝ/ɇɦ3, 3 % Ɉ2). 
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Ⱦɚɧɧɵɟ ɩɨ ɜɵɛɪɨɫɚɦ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ, ɩɨɬɪɟɛɥɟɧɢɸ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ, ɮɢɡɢɱɟɫɤɨɦɭ ɜɨɡɞɟɣɫɬɜɢɸ, ɦɚɬɟɪɢɚɥɶɧɵɦ ɪɟɫɭɪɫɚɦ, ɫɛɪɨɫɚɦ ɢ ɨɬɯɨɞɚɦ ɞɥɹ 
ɭɫɬɚɧɨɜɨɤ ɩɪɨɢɡɜɨɞɫɬɜɚ ɜɨɞɨɪɨɞɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 3.296 – 3.301. 

 

Ɍɚɛɥɢɰɚ 3.296 – ȼɵɛɪɨɫɵ ɭɫɬɚɧɨɜɤɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɜɨɞɨɪɨɞɚ ɩɚɪɨɜɨɣ ɤɚɬɚɥɢɬɢɱɟɫɤɨɣ 
ɤɨɧɜɟɪɫɢɟɣ ɭɝɥɟɜɨɞɨɪɨɞɨɜ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ 
ɜɵɛɪɨɫɨɜ 

Ʉɨɞ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ ɩɨ 
1316 (I – ɞɥɹ 

ɚɬɦ. ɜɨɡɞɭɯɚ) 

Ƚɨɞɨɜɚɹ ɦɚɫɫɚ 
ɜɵɛɪɨɫɨɜ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɬ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ 

ɜɵɛɪɨɫɨɜ, ɝ/ɫ 

ɋɪɟɞɧɢɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ⱥɡɨɬɚ ɞɢɨɤɫɢɞ 1 19,1-266,9 0,6 8,5 4,6 

Ⱥɡɨɬɚ ɨɤɫɢɞ 2 5,41-43,4 0,09 1,4 0,75 

Ȼɟɧɡɚɩɢɪɟɧ 7 
1 10-6– 
1 10-5 

3 10-8 6,7 10-7 3,5 10-7 

Ɇɟɬɚɧ 33 0,025-16,1 0,008 0,7 0,35 

ɋɟɪɨɜɨɞɨɪɨɞ 40 
4 10-8– 

0,7 
1,4 10-8 0,05 0,025 

ɋɟɪɵ ɞɢɨɤɫɢɞ 43 0,3-24,4 0,01 8 4 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ 

C12-C19 
58 1,7 0,06 0,1 0,08 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ 

C1-C5 
(ɢɫɤɥɸɱɚɹ 

ɦɟɬɚɧ) 

56 0,6-22,8 0,23 1,5 0,87 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ 

C6-C10 
57 1 0,03 0,07 0,05 

ɍɝɥɟɪɨɞɚ 
ɨɤɫɢɞ 

46 4,4-129,3 0,05 16,1 8,1 

 
Ɍɚɛɥɢɰɚ 3.297 – ɋɛɪɨɫɵ ɭɫɬɚɧɨɜɤɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɜɨɞɨɪɨɞɚ ɩɚɪɨɜɨɣ ɤɚɬɚɥɢɬɢɱɟɫɤɨɣ 
ɤɨɧɜɟɪɫɢɟɣ ɭɝɥɟɜɨɞɨɪɨɞɨɜ 

ɇ
ɚɢ

ɦ
ɟɧ

ɨɜ
ɚɧ

ɢɟ
 

ɡɚ
ɝɪ

ɹɡ
ɧɹ

ɸ
ɳ

ɟɝ
ɨ 

ɜɟ
ɳ

ɟɫ
ɬɜ

ɚ 
ɫɛ

ɪɨ
ɫɨ

ɜ  

Ʉɨ
ɞ 

ɡɚ
ɝɪ

ɹɡ
ɧɹ

ɸ
ɳ

ɟɝ
ɨ 

ɜɟ
ɳ

ɟɫ
ɬɜ

ɚ 
ɩɨ

 1
31

6 
(I

I 
– 

ɞɥ
ɹ 

ɜɨ
ɞɧ

ɵ
ɯ 

ɨɛ
ɴɟ

ɤɬ
ɨɜ

)/ɩ
ɨɪ

ɹɞ
ɤɨ

ɜɵ
ɣ 

ɧɨ
ɦ

ɟɪ
 

ɇ
ɚɥ

ɢɱ
ɢɟ

 ɜ
ɟɳ

ɟɫ
ɬɜ

ɚ 
ɫɛ

ɪɨ
ɫɨ

ɜ 
ɜ 

ɪɚ
ɡɪ

ɟɲ
ɟɧ

ɢɢ
 

Ƚɨ
ɞɨ

ɜɚ
ɹ 

ɦ
ɚɫ

ɫɚ
 

ɫɛ
ɪɨ

ɫɚ
 

ɡɚ
ɝɪ

ɹɡ
ɧɹ

ɸ
ɳ

ɟɝ
ɨ 
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ɳ

ɟɫ
ɬɜ

ɚ,
 ɬ

 

Ɇ
ɢɧ

ɢɦ
ɚɥ

ɶɧ
ɚɹ

 
ɤɨ

ɧɰ
ɟɧ

ɬɪ
ɚɰ

ɢɹ
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ɝɪ

ɹɡ
ɧɹ

ɸ
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ɟɝ
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ɜɟ
ɳ

ɟɫ
ɬɜ

ɚ 
ɫɛ

ɪɨ
ɫɨ
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ɦ
ɝ/ɥ

 

Ɇ
ɚɤ

ɫɢ
ɦ

ɚɥ
ɶɧ

ɚɹ
 

ɤɨ
ɧɰ

ɟɧ
ɬɪ

ɚɰ
ɢɹ

 
ɡɚ

ɝɪ
ɹɡ

ɧɹ
ɸ

ɳ
ɟɝ

ɨ 
ɜɟ

ɳ
ɟɫ

ɬɜ
ɚ 

ɫɛ
ɪɨ

ɫɨ
ɜ,

 
ɦ

ɝ/ɥ
 

ɋ
ɪɟ

ɞɧ
ɹɹ

 
ɤɨ

ɧɰ
ɟɧ

ɬɪ
ɚɰ

ɢɹ
 

ɡɚ
ɝɪ

ɹɡ
ɧɹ

ɸ
ɳ

ɟɝ
ɨ 

ɜɟ
ɳ

ɟɫ
ɬɜ

ɚ 
ɫɛ

ɪɨ
ɫɨ

ɜ,
 

ɦ
ɝ/ɥ

 

pH ɞɨɩ. 170 ɇɟɬ – 6,8 8,7 7,8 

ȻɉɄ 5 164 ɇɟɬ – 1,15 35 18,1 

ȼɡɜɟɲɟɧɧɵɟ 
ɜɟɳɟɫɬɜɚ 

166 Ⱦɚ 142,25 3,6 24 13,8 

ɇɟɮɬɟɩɪɨɞɭɤɬɵ 
(ɧɟɮɬɶ) 74 Ⱦɚ 0,45-9,52 0,04 74,3 31,2 

ɋɭɥɶɮɚɬ-ɚɧɢɨɧ 
(ɫɭɥɶɮɚɬɵ) 98 Ⱦɚ 2152,6 34,4 393,6 214 

ɋɭɥɶɮɢɞɵ 99 Ⱦɚ 0,039 0,09 2,5 1,3 

ɏɥɨɪɢɞ-ɚɧɢɨɧ 
(ɯɥɨɪɢɞɵ) 129 Ⱦɚ 1737,28 20,8 475,2 248 

ɋɭɯɨɣ ɨɫɬɚɬɨɤ 167 Ⱦɚ 8306,7 187 722 454,5 

Ɏɟɧɨɥ, 
ɝɢɞɪɨɤɫɢɛɟɧɡɨɥ 

119 Ⱦɚ 0,016 0,3 0,3 0,3 

ɏɉɄ 168 ɇɟɬ – 17,2 87,4 52,3 
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Ɍɚɛɥɢɰɚ 3.298 – Ɉɬɯɨɞɵ ɭɫɬɚɧɨɜɤɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɜɨɞɨɪɨɞɚ ɩɚɪɨɜɨɣ ɤɚɬɚɥɢɬɢɱɟɫɤɨɣ 
ɤɨɧɜɟɪɫɢɟɣ ɭɝɥɟɜɨɞɨɪɨɞɨɜ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɬɯɨɞɚ 

ɂɫɬɨɱɧɢɤ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɨɜ 

Ʉɨɞ ɨɬɯɨɞɚ 
ɩɨ ɎɄɄɈ 

Ʉɥɚɫɫ 
ɨɩɚɫɧɨɫɬɢ 

ɨɬɯɨɞɚ 
ɞɥɹ Ɉɋ 

Ɇɚɫɫɚ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɚ ɜ 
ɪɟɮɟɪɟɧɬɧɨ

ɦ ɝɨɞɭ, ɬ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɫɩɨɫɨɛɚ 

ɭɬɢɥɢɡɚɰɢɢ 
(ɜɬɨɪɢɱɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ) 
ɢɥɢ 

ɨɛɟɡɜɪɟɠɢɜɚɧɢ
ɹ ɨɬɯɨɞɚ 

Ʉɨɤɫɨɜɵɟ ɦɚɫɫɵ 
ɨɬɪɚɛɨɬɚɧɧɵɟ, 
ɡɚɝɪɹɡɧɟɧɧɵɟ 

ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ 
(ɫɨɞɟɪɠɚɧɢɟ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 
15% ɢ ɛɨɥɟɟ) 

Ɋɟɚɤɬɨɪ 
ɝɢɞɪɢɪɨɜɚɧɢɹ 

ɋɟɪɨɩɨɝɥɨɬɢɬɟɥɶ, 
ɩɪɟɞɪɢɮɨɪɦɢɧɝ, 

HTCR ɪɢɮɨɪɦɢɟɝ, 
ɪɟɚɤɬɨɪ ȼɌɄ ɋɈ 

44250501203 3 59,5 

ɉɟɪɟɞɚɱɚ ɧɚ 
ɭɬɢɥɢɡɚɰɢɸ 

ɞɪɭɝɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ 

Ʉɚɬɚɥɢɡɚɬɨɪ ɧɚ 
ɨɫɧɨɜɟ 

ɚɥɸɦɢɧɚɬɨɜ 
ɦɚɝɧɢɹ ɢ 
ɤɚɥɶɰɢɹ, 

ɫɨɞɟɪɠɚɳɢɣ 
ɨɤɫɢɞ ɧɢɤɟɥɹ, 
ɨɬɪɚɛɨɬɚɧɧɵɣ  

Ʉɨɧɜɟɪɫɢɹ ɦɟɬɚɧɚ 
ɜ ɩɟɱɢ ɩɚɪɨɜɨɝɨ 

ɪɢɮɨɪɦɢɧɝɚ 
44100209493 3 0,9-27,8 

ɉɟɪɟɞɚɱɚ ɧɚ 
ɭɬɢɥɢɡɚɰɢɸ 

ɞɪɭɝɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ 

Ʉɚɬɚɥɢɡɚɬɨɪ ɧɚ 
ɨɫɧɨɜɟ ɨɤɫɢɞɚ 

ɚɥɸɦɢɧɢɹ 
ɦɨɥɢɛɞɟɧɨɜɵɣ, 

ɫɨɞɟɪɠɚɳɢɣ 
ɨɤɫɢɞ ɤɨɛɚɥɶɬɚ, 
ɨɬɪɚɛɨɬɚɧɧɵɣ  

Ƚɢɞɪɢɪɨɜɚɧɢɟ 
ɫɟɪɨɨɪɝɚɧɢɱɟɫɤɢɯ 

ɫɨɟɞɢɧɟɧɢɣ 
44100302493 3 0,3-5,7 

ɉɟɪɟɞɚɱɚ ɧɚ 
ɭɬɢɥɢɡɚɰɢɸ 

ɞɪɭɝɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ 

Ʉɚɬɚɥɢɡɚɬɨɪ ɧɚ 
ɨɫɧɨɜɟ ɨɤɫɢɞɚ 

ɠɟɥɟɡɚ ɫ 
ɫɨɞɟɪɠɚɧɢɟɦ 

ɯɪɨɦɚ ɦɟɧɟɟ 15,0 
% ɨɬɪɚɛɨɬɚɧɧɵɣ  

Ʉɨɧɜɟɪɫɢɹ ɋɈ 44100405493 3 3,8-39 

ɉɟɪɟɞɚɱɚ ɧɚ 
ɭɬɢɥɢɡɚɰɢɸ 

ɞɪɭɝɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ 

ɋɨɪɛɟɧɬ ɧɚ 
ɨɫɧɨɜɟ ɨɤɫɢɞɚ 

ɰɢɧɤɚ 
ɨɬɪɚɛɨɬɚɧɧɵɣ  

ɉɨɝɥɨɳɟɧɢɟ 
ɫɟɪɨɜɨɞɨɪɨɞɚ 

44260101203 3 1,9-11 

ɉɟɪɟɞɚɱɚ ɧɚ 
ɭɬɢɥɢɡɚɰɢɸ 

ɞɪɭɝɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ 

ɐɟɨɥɢɬ, 
ɨɬɪɚɛɨɬɚɧɧɵɣ 

ɩɪɢ ɨɫɭɲɤɟ 
ɜɨɡɞɭɯɚ ɢ ɝɚɡɨɜ, 
ɧɟ ɡɚɝɪɹɡɧɟɧɧɵɣ 

ɨɩɚɫɧɵɦɢ 
ɜɟɳɟɫɬɜɚɦɢ 

Ɉɫɭɲɤɚ 
ɜɨɞɨɪɨɞɫɨɞɟɪɠɚ

ɳɟɝɨ ɝɚɡɚ 
44210101495 5 498,8 

ɉɟɪɟɞɚɱɚ ɧɚ 
ɭɬɢɥɢɡɚɰɢɸ 

ɞɪɭɝɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ 

Ɉɬɯɨɞɵ 
ɦɢɧɟɪɚɥɶɧɵɯ 

ɦɚɫɟɥ 
ɢɧɞɭɫɬɪɢɚɥɶɧɵɯ 

ɬɟɤɭɳɚɹ 
ɞɟɹɬɟɥɶɧɨɫɬɶ ( 

ɪɟɦɨɧɬ) 
40613001313 3 1-3,1 

ȼɬɨɪɢɱɧɨɟ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

Ɇɚɫɥɚ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ 

ɨɬɪɚɛɨɬɚɧɧɵɟ, ɧɟ 
ɫɨɞɟɪɠɚɳɢɟ 

ɝɚɥɨɝɟɧɵ 

Ɂɚɦɟɧɚ ɦɚɫɥɚ ɜ 
ɇɄɈ 

54100213020
33 

3 0,04 
ȼɬɨɪɢɱɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

Ɉɬɯɨɞɵ 
ɤɚɬɚɥɢɡɚɬɨɪɨɜ ɢ 
ɤɨɧɬɚɤɬɧɵɯ ɦɚɫɫ, 
ɧɟ ɜɨɲɟɞɲɢɯ ɜ 
ɞɪɭɝɢɟ ɩɭɧɤɬɵ 
(ɨɬɪɚɛɨɬɚɧɧɵɟ 
ɤɚɬɚɥɢɡɚɬɨɪɵ 

ɨɛɟɫɫɟɪɢɜɚɧɢɹ) 

Ɂɚɦɟɧɚ 
ɤɚɬɚɥɢɡɚɬɨɪɨɜ 
ɨɛɟɫɫɟɪɢɜɚɧɢɹ 

ȼɋȽ 

59500000000
00 

3 0,4-13,2 

ɉɟɪɟɞɚɱɚ ɧɚ 
ɭɬɢɥɢɡɚɰɢɸ 

ɞɪɭɝɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ 
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Ɍɚɛɥɢɰɚ 3.299 – ɉɨɬɪɟɛɥɟɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɭɫɬɚɧɨɜɤɨɣ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɜɨɞɨɪɨɞɚ ɩɚɪɨɜɨɣ ɤɚɬɚɥɢɬɢɱɟɫɤɨɣ ɤɨɧɜɟɪɫɢɟɣ ɭɝɥɟɜɨɞɨɪɨɞɨɜ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

ɉɨɬɪɟɛɥɟɧɢɟ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɤȼɬ*ɱ/ɬ 103,3 239,7 

ɉɨɬɪɟɛɥɟɧɢɟ ɩɚɪɚ Ƚɤɚɥ/ɬ 0,14 11,5 

ɋɜɟɠɚɹ ɜɨɞɚ ɤɭɛ.ɦ/ɬ 0,35 0,43 

Ɉɯɥɚɠɞɚɸɳɚɹ ɜɨɞɚ ɤɭɛ.ɦ/ɬ 17,7 17,7 

Ɍɟɩɥɨɮɢɤɚɰɢɨɧɧɚɹ ɜɨɞɚ ɬ.ɭ.ɬ./ɬ 0,0055 0,0056 

Ɉɛɨɪɨɬɧɚɹ ɜɨɞɚ ɬ.ɭ.ɬ./ɬ 0,037 0,04 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ 
(ɜɫɟɝɨ) ɬ.ɭ.ɬ./ɬ 0,19 1,9 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ 
(ɝɚɡɨɜɨɝɨ) ɬ.ɭ.ɬ./ɬ 0,48 1,9 

 
Ɍɚɛɥɢɰɚ 3.300 – Ɇɚɬɟɪɢɚɥɶɧɵɟ ɪɟɫɭɪɫɵ ɭɫɬɚɧɨɜɤɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɜɨɞɨɪɨɞɚ ɩɚɪɨɜɨɣ 
ɤɚɬɚɥɢɬɢɱɟɫɤɨɣ ɤɨɧɜɟɪɫɢɟɣ ɭɝɥɟɜɨɞɨɪɨɞɨɜ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

Ɍɢɩ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ƚɢɞɪɨɤɫɢɞ ɧɚɬɪɢɹ (ɜ 
ɩɟɪɟɫɱɟɬɟ ɧɚ 100%) Ɋɟɚɝɟɧɬɵ ɬ 3 3 

ɂɧɟɪɬɧɵɟ ɦɚɬɟɪɢɚɥɵ 
(ɲɚɪɵ ɤɟɪɚɦɢɱɟɫɤɢɟ 
ɢ ɚɥɸɦɨɨɤɫɢɞɧɵɟ) 

Ɇɚɬɟɪɢɚɥɵ ɬ 3,5 3,5 

Ɍɪɢɧɚɬɪɢɣɮɨɫɮɚɬ  Ɋɟɚɝɟɧɬɵ ɬ 0,2 1 

Ɇɟɬɚɧɨɥ ɬɟɯɧɢɱɟɫɤɢɣ 
(99,85%) 

Ɋɟɚɝɟɧɬɵ ɬ 36 36 

Ʉɚɬɚɥɢɡɚɬɨɪɵ  Ɇɚɬɟɪɢɚɥɵ ɬ 0,4 48,7 

Ⱥɧɬɢɫɤɚɥɚɧɬ  Ɋɟɚɝɟɧɬɵ ɬ 0,1 0,1 

ɓɟɥɨɱɧɨɟ ɦɨɸɳɟɟ 
ɫɪɟɞɫɬɜɨ  Ɋɟɚɝɟɧɬɵ ɬ 0,3 0,3 

Ʉɢɫɥɨɬɧɨɟ ɦɨɸɳɟɟ 
ɫɪɟɞɫɬɜɨ  Ɋɟɚɝɟɧɬɵ ɬ 0,4 0,4 

Ʉɢɫɥɨɬɚ ɫɨɥɹɧɚɹ, ɯɱ, 
36,5% 

Ɋɟɚɝɟɧɬɵ ɬ 0,1 0,1 

ɇɚɬɪɢɣ ɯɥɨɪɢɫɬɵɣ Ɋɟɚɝɟɧɬɵ ɬ 0,2 13,2 

Ⱥɞɫɨɪɛɟɧɬɵ ɄɐȺ Ɇɚɬɟɪɢɚɥɵ ɬ 81,1 81,1 

ɉɨɝɥɨɬɢɬɟɥɶ ɯɥɨɪɚ  Ɇɚɬɟɪɢɚɥɵ ɤɝ 332,5 332,5 

ɐɢɧɤ-ɨɤɫɢɞɧɵɣ 
ɩɨɝɥɨɬɢɬɟɥɶ  Ɇɚɬɟɪɢɚɥɵ ɤɝ 4974,9 4974,9 

Ⱥɦɦɢɚɤ ɪɟɚɝɟɧɬ ɤɝ 1000 8297,7 

ɆȾɗȺ ɪɟɚɝɟɧɬ ɤɝ 6123,1 6123,1 

Ⱥɧɬɢɩɟɧɧɚɹ ɩɪɢɫɚɞɤɚ  ɪɟɚɝɟɧɬ ɤɝ 816 816 

Ɇɨɪɮɨɥɢɧ 40% Ɋɟɚɝɟɧɬɵ ɤɝ/ɬ ɫɵɪɶɹ 0,0009 0,0076 
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Ɍɚɛɥɢɰɚ 3.301 – Ɏɢɡɢɱɟɫɤɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɭɫɬɚɧɨɜɤɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɜɨɞɨɪɨɞɚ ɩɚɪɨɜɨɣ 
ɤɚɬɚɥɢɬɢɱɟɫɤɨɣ ɤɨɧɜɟɪɫɢɟɣ ɭɝɥɟɜɨɞɨɪɨɞɨɜ 

Ɏɚɤɬɨɪ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ɂɫɬɨɱɧɢɤ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɜɨɡɞɟɣɫɬɜɢɹ 

ɍɪɨɜɟɧɶ 
ɜɨɡɞɟɣɫɬɜɢɹ 

Ɇɟɬɨɞ 
ɫɧɢɠɟɧɢɹ 

ɭɪɨɜɧɹ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ɞɨ 
ɧɨɪɦɚɬɢɜɧɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ 

ȼɢɛɪɚɰɢɹ ɇɚɫɨɫɧɚɹ ɞȻ 105 
ɋɨɨɬɜɟɬɫɬɜɭɟɬ 

ɧɨɪɦɟ 

ȼɢɛɪɚɰɢɹ Ʉɨɦɩɪɟɫɫɨɪɧɚɹ ɞȻ 112 
ɋɨɨɬɜɟɬɫɬɜɭɟɬ 

ɧɨɪɦɟ 

ȼɢɛɪɚɰɢɹ 
ȼɟɧɬɢɥɹɰɢɨɧɧɵɟ 

ɤɚɦɟɪɵ 
ɞȻ 106 

ɋɨɨɬɜɟɬɫɬɜɭɟɬ 
ɧɨɪɦɟ 

ȼɢɛɪɚɰɢɹ 
Ƚɚɡɨɜɚɹ 

ɤɨɦɩɪɟɫɫɨɪɧɚɹ 
ɞȻ (ɩɨ ɨɫɢ 

X,Y,Z) 
95,98,102 ɇɟɬ 

ȼɢɛɪɚɰɢɹ ɇɚɫɨɫɧɚɹ 
ɞȻ (ɩɨ ɨɫɢ 

X,Y,Z) 
96-97,98-

99,100-102 
ɇɟɬ 

ȼɢɛɪɚɰɢɹ ȼɟɧɬɤɚɦɟɪɚ 
ɞȻ (ɩɨ ɨɫɢ 

X,Y,Z) 
84,85,87 ɇɟɬ 

Ɍɟɩɥɨɜɨɟ 
ɜɨɡɞɟɣɫɬɜɢɟ 

ɉɟɱɢ °C 
ɧɟ ɛɨɥɟɟ 60 

ɧɚ 
ɩɨɜɟɪɯɧɨɫɬɢ 

ɇɟɬ 

ɒɭɦ ɇɚɫɨɫɧɵɟ ɚɝɪɟɝɚɬɵ ɞȻȺ 79,5-88,0 

ɩɪɟɞɭɫɦɨɬɪɟɬɶ 
ɨɛɟɫɩɟɱɟɧɢɟ 
ɩɪɟɞɟɥɶɧɵɯ 

ɭɪɨɜɧɟɣ 
ɡɜɭɤɨɜɨɝɨ 
ɞɚɜɥɟɧɢɹ 

ɒɭɦ 
Ʉɨɦɩɪɟɫɫɨɪɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ 

ɞȻȺ 73-102 

ɩɪɟɞɭɫɦɨɬɪɟɬɶ 
ɨɛɟɫɩɟɱɟɧɢɟ 
ɩɪɟɞɟɥɶɧɵɯ 

ɭɪɨɜɧɟɣ 
ɡɜɭɤɨɜɨɝɨ 
ɞɚɜɥɟɧɢɹ 

ɒɭɦ ɋɟɤɰɢɢ ɩɟɱɟɣ ɞȻȺ 73-95 

ɩɪɟɞɭɫɦɨɬɪɟɬɶ 
ɨɛɟɫɩɟɱɟɧɢɟ 
ɩɪɟɞɟɥɶɧɵɯ 

ɭɪɨɜɧɟɣ 
ɡɜɭɤɨɜɨɝɨ 
ɞɚɜɥɟɧɢɹ 

ɒɭɦ Ʉɨɬɥɵ-ɭɬɢɥɢɡɚɬɨɪɵ ɞȻȺ 86 ɇɟɬ 

ɒɭɦ Ɋɟɚɤɬɨɪɧɵɣ ɛɥɨɤ ɞȻȺ 80 
ɋɨɨɬɜɟɬɫɬɜɭɟɬ 

ɧɨɪɦɟ 

ɒɭɦ 
ȼɟɧɬɢɥɹɰɢɨɧɧɵɟ 

ɤɚɦɟɪɵ 
ɞȻȺ 88 ɇɟɬ 

ɒɭɦ Ⱥɩɩɚɪɚɬɧɵɣ ɞɜɨɪ ɞȻȺ 74 ɇɟɬ 
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3.22 Ⱦɟɚɫɮɚɥɶɬɢɡɚɰɢɹ ɨɫɬɚɬɤɨɜ ɪɚɫɬɜɨɪɢɬɟɥɹɦɢ 

 

Ɉɫɧɨɜɧɵɟ ɜɢɞɵ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɜɨɡɞɟɣɫɬɜɢɣ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.302. 

 

Ɍɚɛɥɢɰɚ 3.302 – Ɉɫɧɨɜɧɵɟ ɜɢɞɵ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɜɨɡɞɟɣɫɬɜɢɣ ɞɟɚɫɮɚɥɶɬɢɡɚɰɢɢ 
ɨɫɬɚɬɤɨɜ ɩɪɨɩɚɧɨɦ 

ȼɨɡɞɟɣɫɬɜɢɹ 
ȼɨɡɞɭɯ ɋɬɨɱɧɵɟ ɜɨɞɵ Ɉɬɯɨɞɵ 
ȼɵɛɪɨɫɵ ɜ ɜɨɡɞɭɯ ɦɨɝɭɬ 
ɩɪɨɢɫɯɨɞɢɬɶ ɢɡ 
ɧɟɨɪɝɚɧɢɡɨɜɚɧɧɵɯ ɜɵɛɪɨɫɨɜ 
ɪɚɫɬɜɨɪɢɬɟɥɹ ɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɞɭɜɨɤ. 
ɇɚɝɪɟɬɵɟ ɞɵɦɨɜɵɟ ɝɚɡɵ 
ɩɟɱɟɣ 

ɗɬɚɩ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ 
ɪɚɫɬɜɨɪɢɬɟɥɹ ɩɪɢɜɨɞɢɬ ɤ 
ɨɛɪɚɡɨɜɚɧɢɸ ɜɨɞɵ, ɡɚɝɪɹɡɧɟɧɧɨɣ 
ɪɚɫɬɜɨɪɢɬɟɥɟɦ ɢ ɭɝɥɟɜɨɞɨɪɨɞɚɦɢ, 
ɤɨɬɨɪɚɹ ɨɛɵɱɧɨ ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ 
ɫɢɫɬɟɦɭ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ. 

Ɍɜɟɪɞɵɯ ɨɬɯɨɞɨɜ 
ɨɛɪɚɡɭɟɬɫɹ ɨɱɟɧɶ 
ɦɚɥɨɟ ɤɨɥɢɱɟɫɬɜɨ 
ɢɥɢ ɧɟ 
ɨɛɪɚɡɭɟɬɫɹ. 

 
Ⱦɚɧɧɵɟ ɩɨ ɜɵɛɪɨɫɚɦ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ, ɩɨɬɪɟɛɥɟɧɢɸ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ, ɮɢɡɢɱɟɫɤɨɦɭ ɜɨɡɞɟɣɫɬɜɢɸ, ɦɚɬɟɪɢɚɥɶɧɵɦ ɪɟɫɭɪɫɚɦ, ɫɛɪɨɫɚɦ ɢ ɨɬɯɨɞɚɦ ɞɥɹ 
ɭɫɬɚɧɨɜɨɤ ɞɟɚɫɮɚɥɶɬɢɡɚɰɢɢ ɩɪɨɩɚɧɨɦ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 3.303 – 3.308. 

 
Ɍɚɛɥɢɰɚ 3.303 – ȼɵɛɪɨɫɵ ɭɫɬɚɧɨɜɤɢ ɞɟɚɫɮɚɥɶɬɢɡɚɰɢɢ ɨɫɬɚɬɤɨɜ ɩɪɨɩɚɧɨɦ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ 
ɜɵɛɪɨɫɨɜ 

Ʉɨɞ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ ɩɨ 
1316 (I – ɞɥɹ 

ɚɬɦ. ɜɨɡɞɭɯɚ) 

Ƚɨɞɨɜɚɹ ɦɚɫɫɚ 
ɜɵɛɪɨɫɨɜ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɬ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ 

ɜɵɛɪɨɫɨɜ, ɝ/ɫ 

ɋɪɟɞɧɢɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ⱥɡɨɬɚ ɞɢɨɤɫɢɞ 1 2,5-20 0,04 1,2 0,62 

Ⱥɡɨɬɚ ɨɤɫɢɞ 2 0,45-4,1 0,006 0,2 0,1 

Ȼɟɧɡɚɩɢɪɟɧ 7 
5 10-7– 

7 10-6 
3 10-8 4 10-7 2 10-7 

ȼɚɧɚɞɢɹ ɩɹɬɢ 
ɨɤɫɢɞ 

9 0,02-0,1 7 10-4 4 10-3 2,4 10-3 

Ɂɨɥɚ Ɍɗɋ 
ɦɚɡɭɬɧɚɹ (ɜ 

ɩɟɪɟɫɱɟɬɟ ɧɚ 
ɜɚɧɚɞɢɣ) 

23 
6 10-4– 

0,04 
1 10-8 0,005 0,0025 

Ɇɟɬɚɧ 33 0,15-12,8 0,005 1,5 0,75 

ɋɟɪɨɜɨɞɨɪɨɞ 40 0,07 0,005 0,005 0,005 

ɋɟɪɵ ɞɢɨɤɫɢɞ 43 3,2-70,2 0,008 3,6 1,8 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ 

C12-C19 
58 1,3-5,6 0,04 0,45 0,25 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ 

C1-C5 
(ɢɫɤɥɸɱɚɹ 

ɦɟɬɚɧ) 

56 6,2-64,7 0,13 2,2 1,17 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ 

C6-C10 
57 0,02-11,3 7 10-4 0,74 0,37 

ɍɝɥɟɪɨɞ 
(ɋɚɠɚ) ɞɨɩ. 195 0,04-0,8 8 10-5 0,062 0,031 

ɍɝɥɟɪɨɞɚ 
ɨɤɫɢɞ 

46 0,17-25,9 0,005 0,82 0,41 
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Ɍɚɛɥɢɰɚ 3.304 – ɋɛɪɨɫɵ ɭɫɬɚɧɨɜɤɢ ɞɟɚɫɮɚɥɶɬɢɡɚɰɢɢ ɨɫɬɚɬɤɨɜ ɩɪɨɩɚɧɨɦ 

ɇ
ɚɢ

ɦ
ɟɧ

ɨɜ
ɚɧ

ɢɟ
 

ɡɚ
ɝɪ

ɹɡ
ɧɹ

ɸ
ɳ

ɟɝ
ɨ 

ɜɟ
ɳ

ɟɫ
ɬɜ

ɚ 
ɫɛ

ɪɨ
ɫɨ

ɜ  

Ʉɨ
ɞ 

ɡɚ
ɝɪ

ɹɡ
ɧɹ

ɸ
ɳ

ɟɝ
ɨ 

ɜɟ
ɳ

ɟɫ
ɬɜ

ɚ 
ɩɨ

 1
31

6 
(I

I 
– 

ɞɥ
ɹ 

ɜɨ
ɞɧ

ɵ
ɯ 

ɨɛ
ɴɟ

ɤɬ
ɨɜ

)/ɩ
ɨɪ

ɹɞ
ɤɨ

ɜ
ɵ

ɣ 
ɧɨ

ɦ
ɟɪ

 

ɇ
ɚɥ

ɢɱ
ɢɟ

 ɜ
ɟɳ

ɟɫ
ɬɜ

ɚ 
ɫɛ

ɪɨ
ɫɨ

ɜ 
ɜ 

ɪɚ
ɡɪ

ɟɲ
ɟɧ

ɢɢ
 

Ƚɨ
ɞɨ

ɜɚ
ɹ 

ɦ
ɚɫ

ɫɚ
 

ɫɛ
ɪɨ

ɫɚ
 

ɡɚ
ɝɪ

ɹɡ
ɧɹ

ɸ
ɳ

ɟɝ
ɨ 
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ɳ

ɟɫ
ɬɜ

ɚ,
 ɬ

 

Ɇ
ɢɧ

ɢɦ
ɚɥ

ɶɧ
ɚɹ

 
ɤɨ

ɧɰ
ɟɧ

ɬɪ
ɚɰ

ɢɹ
 

ɡɚ
ɝɪ

ɹɡ
ɧɹ

ɸ
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ɟɝ
ɨ 
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ɳ

ɟɫ
ɬɜ

ɚ 
ɫɛ

ɪɨ
ɫɨ
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ɦ
ɝ/ɥ

 

Ɇ
ɚɤ

ɫɢ
ɦ

ɚɥ
ɶɧ

ɚɹ
 

ɤɨ
ɧɰ

ɟɧ
ɬɪ

ɚɰ
ɢɹ

 
ɡɚ

ɝɪ
ɹɡ

ɧɹ
ɸ

ɳ
ɟɝ

ɨ 
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ɳ
ɟɫ

ɬɜ
ɚ 

ɫɛ
ɪɨ

ɫɨ
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ɦ

ɝ/ɥ
 

ɋ
ɪɟ

ɞɧ
ɹɹ

 
ɤɨ

ɧɰ
ɟɧ

ɬɪ
ɚɰ

ɢɹ
 

ɡɚ
ɝɪ

ɹɡ
ɧɹ

ɸ
ɳ

ɟɝ
ɨ 

ɜɟ
ɳ

ɟɫ
ɬɜ

ɚ 
ɫɛ

ɪɨ
ɫɨ
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ɦ
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pH ɞɨɩ. 170 Ⱦɚ - 6,9 8,6 7,8 

ɇɟɮɬɟɩɪɨɞɭɤɬɵ 
(ɧɟɮɬɶ) 74 Ⱦɚ 1,6-34,2 1 272 136,5 

Ɏɟɧɨɥ, 
ɝɢɞɪɨɤɫɢɛɟɧɡɨɥ 

119 Ⱦɚ 0,09 3,5 3,5 3,5 

 
Ɍɚɛɥɢɰɚ 3.305 – Ɉɬɯɨɞɵ ɭɫɬɚɧɨɜɤɢ ɞɟɚɫɮɚɥɶɬɢɡɚɰɢɢ ɨɫɬɚɬɤɨɜ ɩɪɨɩɚɧɨɦ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɬɯɨɞɚ 

ɂɫɬɨɱɧɢɤ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɨɜ 

Ʉɨɞ ɨɬɯɨɞɚ 
ɩɨ ɎɄɄɈ 

Ʉɥɚɫɫ 
ɨɩɚɫɧɨɫɬɢ 

ɨɬɯɨɞɚ 
ɞɥɹ Ɉɋ 

Ɇɚɫɫɚ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɚ ɜ 
ɪɟɮɟɪɟɧɬɧɨɦ 

ɝɨɞɭ, ɬ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɫɩɨɫɨɛɚ 

ɭɬɢɥɢɡɚɰɢɢ 
(ɜɬɨɪɢɱɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ) 
ɢɥɢ 

ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ 
ɨɬɯɨɞɚ 

ɒɥɚɦ ɨɱɢɫɬɤɢ 
ɟɦɤɨɫɬɟɣ ɢ 

ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɨɬ 
ɧɟɮɬɢ ɢ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 

Ɉɱɢɫɬɤɚ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ 

ɩɟɪɟɞ 
ɪɟɦɨɧɬɧɵɦɢ 

ɪɚɛɨɬɚɦɢ 

91120002393 3 2,5-39,1 ɉɟɪɟɪɚɛɨɬɤɚ 

ɉɟɫɨɤ, 
ɡɚɝɪɹɡɧɟɧɧɵɣ 
ɧɟɮɬɶɸ ɢɥɢ 

ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ 
(ɫɨɞɟɪɠɚɧɢɟ 

ɧɟɮɬɢ ɢ 
ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 
15 % ɢ ɛɨɥɟɟ) 

Ʌɢɤɜɢɞɚɰɢɹ 
(ɡɚɫɵɩɤɚ ɩɟɫɤɨɦ) 

ɩɪɨɥɢɜɨɜ ɢ 
ɭɬɟɱɟɤ ɩɪɢ 

ɪɚɛɨɬɟ 
ɨɛɨɪɭɞɨɜɚɧɢɹ 

91920101393 3 0,37-3 ɉɟɪɟɪɚɛɨɬɤɚ 

 
Ɍɚɛɥɢɰɚ 3.306 – ɉɨɬɪɟɛɥɟɧɢɟ ɷɧɟɩɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɭɫɬɚɧɨɜɤɨɣ ɞɟɚɫɮɚɥɶɬɢɡɚɰɢɢ 
ɨɫɬɚɬɤɨɜ ɩɪɨɩɚɧɨɦ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

ɉɨɬɪɟɛɥɟɧɢɟ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɤȼɬ*ɱ/ɬ 21 39,2 

ɉɨɬɪɟɛɥɟɧɢɟ ɩɚɪɚ Ƚɤɚɥ/ɬ 0,2 0,5 

ɋɜɟɠɚɹ ɜɨɞɚ ɤɭɛ.ɦ/ɬ 0,43 0,44 

Ɉɯɥɚɠɞɚɸɳɚɹ ɜɨɞɚ ɤɭɛ.ɦ/ɬ 4,4 12,1 

Ɉɛɨɪɨɬɧɚɹ ɜɨɞɚ ɬ.ɭ.ɬ./ɬ 0,0005 0,011 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ 
(ɜɫɟɝɨ) ɬ.ɭ.ɬ./ɬ 0,009 0,022 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ 
(ɠɢɞɤɨɝɨ) ɬ.ɭ.ɬ./ɬ 0,0009 0,0039 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ 
(ɝɚɡɨɜɨɝɨ) ɬ.ɭ.ɬ./ɬ 0,0085 0,026 
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Ɍɚɛɥɢɰɚ 3.307 – Ɇɚɬɟɪɢɚɥɶɧɵɟ ɪɟɫɭɪɫɵ ɭɫɬɚɧɨɜɤɢ ɞɟɚɫɮɚɥɶɬɢɡɚɰɢɢ ɨɫɬɚɬɤɨɜ 
ɩɪɨɩɚɧɨɦ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

Ɍɢɩ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

ɉɪɨɩɚɧ ɪɟɚɝɟɧɬ ɤɝ 186000 1080000 

ȿɞɤɢɣ ɧɚɬɪɢɣ ɪɟɚɝɟɧɬ ɤɝ 3678 8000 

Ƚɭɞɪɨɧ Ɇɚɬɟɪɢɚɥɵ ɬ 183940 400000 

 
Ɍɚɛɥɢɰɚ 3.308 – Ɏɢɡɢɱɟɫɤɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɭɫɬɚɧɨɜɤɢ ɞɟɚɫɮɚɥɶɬɢɡɚɰɢɢ ɨɫɬɚɬɤɨɜ 
ɩɪɨɩɚɧɨɦ 

Ɏɚɤɬɨɪ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ɂɫɬɨɱɧɢɤ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɜɨɡɞɟɣɫɬɜɢɹ 

ɍɪɨɜɟɧɶ 
ɜɨɡɞɟɣɫɬɜɢɹ 

Ɇɟɬɨɞ ɫɧɢɠɟɧɢɹ 
ɭɪɨɜɧɹ 

ɜɨɡɞɟɣɫɬɜɢɹ ɞɨ 
ɧɨɪɦɚɬɢɜɧɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ 

ȼɢɛɪɚɰɢɹ ɇɚɫɨɫɧɚɹ ɞȻ 100 ɋɨɨɬɜɟɬɫɬɜɭɟɬ ɧɨɪɦɟ 

ȼɢɛɪɚɰɢɹ Ʉɨɦɩɪɟɫɫɨɪɧɚɹ ɞȻ 102 ɋɨɨɬɜɟɬɫɬɜɭɟɬ ɧɨɪɦɟ 

ȼɢɛɪɚɰɢɹ 
Ɇɨɬɨɤɨɫɵ, 

ɫɧɟɝɨɭɛɨɪɳɢɤɢ 
ɞȻ 126-137 

ɇɟɬ 

ȼɢɛɪɚɰɢɹ 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɞȻ 103-104 

ɇɟɬ 

Ɍɟɩɥɨɜɨɟ 
ɜɨɡɞɟɣɫɬɜɢɟ 

ɩɟɱɢ ȼɬ/ɦ2 1180 
ɇɟɬ 

ɒɭɦ Ȼɥɨɤ ɷɤɫɬɪɚɤɰɢɢ ɞȻȺ 77 ɋɨɨɬɜɟɬɫɬɜɭɟɬ ɧɨɪɦɟ 

ɒɭɦ Ȼɥɨɤ ɞɟɚɫɮɚɥɶɬɢɡɚɰɢɢ ɞȻȺ 72 ɋɨɨɬɜɟɬɫɬɜɭɟɬ ɧɨɪɦɟ 

ɒɭɦ Ȼɥɨɤ ɚɫɮɚɥɶɬɚ ɞȻȺ 76 ɋɨɨɬɜɟɬɫɬɜɭɟɬ ɧɨɪɦɟ 

ɒɭɦ Ȼɥɨɤ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ ɞȻȺ 70 ɋɨɨɬɜɟɬɫɬɜɭɟɬ ɧɨɪɦɟ 

ɒɭɦ 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɞȻȺ 81-95 

ɇɟɬ 

 
3.23 ɋɟɥɟɤɬɢɜɧɚɹ ɨɱɢɫɬɤɚ ɦɚɫɥɹɧɨɝɨ ɫɵɪɶɹ 
 
Ɉɫɧɨɜɧɵɟ ɜɢɞɵ ɜɨɡɞɟɣɫɬɜɢɣ ɫɟɥɟɤɬɢɜɧɨɣ ɨɱɢɫɬɤɢ ɦɚɫɟɥ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 

3.309. 
 

Ɍɚɛɥɢɰɚ 3.309 – Ɉɫɧɨɜɧɵɟ ɜɢɞɵ ɜɨɡɞɟɣɫɬɜɢɣ ɭɫɬɚɧɨɜɤɢ ɫɟɥɟɤɬɢɜɧɨɣ ɨɱɢɫɬɤɢ ɦɚɫɟɥ 
ȼɨɡɞɟɣɫɬɜɢɹ 
ȼɨɡɞɭɯ ɋɬɨɱɧɵɟ ɜɨɞɵ Ɍɜɟɪɞɵɟ ɨɬɯɨɞɵ 
ɇɟɨɪɝɚɧɢɡɨɜɚɧɧɵɟ ɜɵɛɪɨɫɵ 
ɅɈɋ ɢɡ ɟɦɤɨɫɬɟɣ ɯɪɚɧɟɧɢɹ 
ɪɚɫɬɜɨɪɢɬɟɥɹ : ɮɭɪɮɭɪɨɥɚ ɢ 
N-ɦɟɬɢɥɩɢɪɪɨɥɢɞɨɧɚ (NɆɊ). 
Ⱦɵɦɨɜɵɟ ɝɚɡɵ ɢɡ ɩɟɱɟɣ. 

ɋɭɦɦɚɪɧɨɟ ɤɨɥɢɱɟɫɬɜɨ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɜɨɞɵ 
ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 2 – 4 ɦ3 ɧɚ ɬɭ 
ɩɪɨɞɭɤɬɚ, ɫɨɞɟɪɠɚɳɟɝɨ ɨɤɨɥɨ 15 
– 25 ɦɝ/ɥ ɮɭɪɮɭɪɨɥɚ, 10 – 15 
ɦɝ/ɥ NɆɊ. 
ɉɨɬɨɤ ɜɨɞɵ ɢɡ 
ɪɟɤɬɢɮɢɤɚɰɢɨɧɧɨɣ ɤɨɥɨɧɧɵ, 
ɦɨɠɟɬ ɫɨɞɟɪɠɚɬɶ ɧɟɤɨɬɨɪɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɢ 
ɪɚɫɬɜɨɪɢɬɟɥɟɣ. 

Ɍɜɟɪɞɵɯ ɨɬɯɨɞɨɜ 
ɨɛɪɚɡɭɟɬɫɹ ɨɱɟɧɶ 
ɦɚɥɨɟ ɤɨɥɢɱɟɫɬɜɨ 
ɢɥɢ ɧɟ 
ɨɛɪɚɡɭɟɬɫɹ. 
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3.23.1 ɋɟɥɟɤɬɢɜɧɚɹ ɨɱɢɫɬɤɚ ɦɚɫɥɹɧɨɝɨ ɫɵɪɶɹ ɦɟɬɢɥɩɢɪɪɨɥɢɞɨɧɨɦ 

 

Ⱦɚɧɧɵɟ ɩɨ ɜɵɛɪɨɫɚɦ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ, ɫɛɪɨɫɚɦ, ɩɨɬɪɟɛɥɟɧɢɸ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ, ɦɚɬɟɪɢɚɥɶɧɵɦ ɪɟɫɭɪɫɚɦ ɢ ɮɢɡɢɱɟɫɤɨɦɭ ɜɨɡɞɟɣɫɬɜɢɸ ɞɥɹ 
ɭɫɬɚɧɨɜɨɤ ɫɟɥɟɤɬɢɜɧɨɣ ɨɱɢɫɬɤɢ ɦɚɫɥɹɧɨɝɨ ɫɵɪɶɹ ɦɟɬɢɥɩɢɪɪɨɥɢɞɨɧɨɦ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɚɯ 3.310 – 3.314. 

 

Ɍɚɛɥɢɰɚ 3.310 – ȼɵɛɪɨɫɵ ɭɫɬɚɧɨɜɤɢ ɫɟɥɟɤɬɢɜɧɨɣ ɨɱɢɫɬɤɢ ɦɚɫɥɹɧɨɝɨ ɫɵɪɶɹ 
ɦɟɬɢɥɩɢɪɪɨɥɢɞɨɧɨɦ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ 
ɜɵɛɪɨɫɨɜ 

Ʉɨɞ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ ɩɨ 
1316 (I – ɞɥɹ 

ɚɬɦ. ɜɨɡɞɭɯɚ) 

Ƚɨɞɨɜɚɹ ɦɚɫɫɚ 
ɜɵɛɪɨɫɨɜ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɬ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ 

ɜɵɛɪɨɫɨɜ, ɝ/ɫ 

ɋɪɟɞɧɢɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ⱥɡɨɬɚ ɞɢɨɤɫɢɞ 1 34,3 1,1 1,1 1,1 

Ⱥɡɨɬɚ ɨɤɫɢɞ 2 22,2 0,7 0,7 0,7 

Ȼɟɧɡɚɩɢɪɟɧ 7 3 10-6 1 10-7 1 10-7 1 10-7 

ȼɚɧɚɞɢɹ ɩɹɬɢ 
ɨɤɫɢɞ 

9 0,09 0,003 0,003 0,003 

Ɇɟɬɚɧ 33 2,3 0,07 0,07 0,07 

ɋɟɪɵ ɞɢɨɤɫɢɞ 43 138,75 4,4 4,4 4,4 

ɍɝɥɟɪɨɞɚ 
ɨɤɫɢɞ 

46 18,2 0,6 0,6 0,6 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ 

C12-C-19 
58 52,7 1 1 1 

ɍɝɥɟɪɨɞ 
(ɋɚɠɚ) ɞɨɩ. 195 0,18 0,006 0,006 0,006 

 
Ɍɚɛɥɢɰɚ 3.311 – ɋɛɪɨɫɵ ɭɫɬɚɧɨɜɤɢ ɫɟɥɟɤɬɢɜɧɨɣ ɨɱɢɫɬɤɢ ɦɚɫɥɹɧɨɝɨ ɫɵɪɶɹ 
ɦɟɬɢɥɩɢɪɪɨɥɢɞɨɧɨɦ 

ɇ
ɚɢ

ɦ
ɟɧ

ɨɜ
ɚɧ

ɢɟ
 

ɡɚ
ɝɪ

ɹɡ
ɧɹ

ɸ
ɳ

ɟɝ
ɨ 

ɜɟ
ɳ

ɟɫ
ɬɜ

ɚ 
ɫɛ

ɪɨ
ɫɨ

ɜ  

Ʉɨ
ɞ 

ɡɚ
ɝɪ

ɹɡ
ɧɹ

ɸ
ɳ

ɟɝ
ɨ 

ɜɟ
ɳ

ɟɫ
ɬɜ

ɚ 
ɩɨ

 1
31

6 
(I

I 
– 

ɞɥ
ɹ 

ɜɨ
ɞɧ

ɵ
ɯ 

ɨɛ
ɴɟ

ɤɬ
ɨɜ

)/ɩ
ɨɪ

ɹɞ
ɤɨ

ɜɵ
ɣ 

ɧɨ
ɦ

ɟɪ
 

ɇ
ɚɥ

ɢɱ
ɢɟ

 ɜ
ɟɳ

ɟɫ
ɬɜ

ɚ 
ɫɛ

ɪɨ
ɫɨ

ɜ 
ɜ 

ɪɚ
ɡɪ

ɟɲ
ɟɧ

ɢɢ
 

Ƚɨ
ɞɨ

ɜɚ
ɹ 

ɦ
ɚɫ

ɫɚ
 

ɫɛ
ɪɨ

ɫɚ
 

ɡɚ
ɝɪ

ɹɡ
ɧɹ

ɸ
ɳ

ɟɝ
ɨ 

ɜɟ
ɳ

ɟɫ
ɬɜ

ɚ,
 ɬ

 

Ɇ
ɢɧ

ɢɦ
ɚɥ

ɶɧ
ɚɹ

 
ɤɨ

ɧɰ
ɟɧ

ɬɪ
ɚɰ

ɢɹ
 

ɡɚ
ɝɪ

ɹɡ
ɧɹ

ɸ
ɳ

ɟɝ
ɨ 

ɜɟ
ɳ

ɟɫ
ɬɜ

ɚ 
ɫɛ

ɪɨ
ɫɨ

ɜ,
 

ɦ
ɝ/ɥ

 

Ɇ
ɚɤ

ɫɢ
ɦ

ɚɥ
ɶɧ

ɚɹ
 

ɤɨ
ɧɰ

ɟɧ
ɬɪ

ɚɰ
ɢɹ

 
ɡɚ

ɝɪ
ɹɡ

ɧɹ
ɸ

ɳ
ɟɝ

ɨ 
ɜɟ

ɳ
ɟɫ

ɬɜ
ɚ 

ɫɛ
ɪɨ

ɫɨ
ɜ,

 
ɦ

ɝ/ɥ
 

ɋ
ɪɟ

ɞɧ
ɹɹ

 
ɤɨ

ɧɰ
ɟɧ

ɬɪ
ɚɰ

ɢɹ
 

ɡɚ
ɝɪ

ɹɡ
ɧɹ

ɸ
ɳ

ɟɝ
ɨ 

ɜɟ
ɳ

ɟɫ
ɬɜ

ɚ 
ɫɛ

ɪɨ
ɫɨ

ɜ,
 

ɦ
ɝ/ɥ

 

ɇɟɮɬɟɩɪɨɞɭɤɬɵ 
(ɧɟɮɬɶ) 74 

ɧɟɬ 
ɞɚɧɧɵɯ 

ɧɟɬ ɞɚɧɧɵɯ 3,1 381,6 66,3 

 
Ɍɚɛɥɢɰɚ 3.312 – ɉɨɬɪɟɛɥɟɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɭɫɬɚɧɨɜɤɨɣ ɫɟɥɟɤɬɢɜɧɨɣ 
ɨɱɢɫɬɤɢ ɦɚɫɥɹɧɨɝɨ ɫɵɪɶɹ ɦɟɬɢɥɩɢɪɪɨɥɢɞɨɧɨɦ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

ɉɨɬɪɟɛɥɟɧɢɟ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɤȼɬ*ɱ/ɬ 10,5 11,5 

ɉɨɬɪɟɛɥɟɧɢɟ ɩɚɪɚ Ƚɤɚɥ/ɬ 0,04 0,069 

Ɉɛɨɪɨɬɧɚɹ ɜɨɞɚ ɬ.ɭ.ɬ./ɬ 0,0005 0,0006 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ (ɜɫɟɝɨ) ɬ.ɭ.ɬ./ɬ 0,017 0,04 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ (ɠɢɞɤɨɝɨ) ɬ.ɭ.ɬ./ɬ 0,0016 0,0065 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ (ɝɚɡɨɜɨɝɨ) ɬ.ɭ.ɬ./ɬ 0,015 0,034 
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Ɍɚɛɥɢɰɚ 3.313 – Ɇɚɬɟɪɢɚɥɶɧɵɟ ɪɟɫɭɪɫɵ ɭɫɬɚɧɨɜɤɢ ɫɟɥɟɤɬɢɜɧɨɣ ɨɱɢɫɬɤɢ ɦɚɫɥɹɧɨɝɨ 
ɫɵɪɶɹ ɦɟɬɢɥɩɢɪɪɨɥɢɞɨɧɨɦ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

Ɍɢɩ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ⱦɟɚɫɮɚɥɶɬɢɡɚɬ Ɇɚɬɟɪɢɚɥɵ ɬɧ 108900 217800 

ɇ-ɦɟɬɢɥ-2-
ɩɢɪɪɨɥɢɞɨɧ 

Ɋɟɚɝɟɧɬɵ ɬɧ 45 141 

Ⱥɡɨɬ Ɇɚɬɟɪɢɚɥɵ ɦ3 15714 104600 

 
Ɍɚɛɥɢɰɚ 3.314 – Ɏɢɡɢɱɟɫɤɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɭɫɬɚɧɨɜɤɢ ɫɟɥɟɤɬɢɜɧɨɣ ɨɱɢɫɬɤɢ ɦɚɫɥɹɧɨɝɨ 
ɫɵɪɶɹ ɦɟɬɢɥ ɩɢɪɪɨɥɢɞɨɧɨɦ 

 

Ɏɚɤɬɨɪ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ɂɫɬɨɱɧɢɤ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɜɨɡɞɟɣɫɬɜɢɹ 

ɍɪɨɜɟɧɶ 
ɜɨɡɞɟɣɫɬɜɢɹ 

Ɇɟɬɨɞ ɫɧɢɠɟɧɢɹ 
ɭɪɨɜɧɹ 

ɜɨɡɞɟɣɫɬɜɢɹ ɞɨ 
ɧɨɪɦɚɬɢɜɧɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ 

ɒɭɦ 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɞȻȺ 81 ɇɟɬ 

ȼɢɛɪɚɰɢɹ 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɞȻ 69 ɇɟɬ 

 

3.23.2 ɋɟɥɟɤɬɢɜɧɚɹ ɨɱɢɫɬɤɚ ɦɚɫɥɹɧɨɝɨ ɫɵɪɶɹ ɮɟɧɨɥɨɦ 

 

Ⱦɚɧɧɵɟ ɩɨ ɜɵɛɪɨɫɚɦ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ, ɫɛɪɨɫɚɦ, ɩɨɬɪɟɛɥɟɧɢɸ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ, ɦɚɬɟɪɢɚɥɶɧɵɦ ɪɟɫɭɪɫɚɦ, ɨɬɯɨɞɚɦ ɢ ɮɢɡɢɱɟɫɤɨɦɭ 
ɜɨɡɞɟɣɫɬɜɢɸ ɞɥɹ ɭɫɬɚɧɨɜɨɤ ɫɟɥɟɤɬɢɜɧɨɣ ɨɱɢɫɬɤɢ ɦɚɫɥɹɧɨɝɨ ɫɵɪɶɹ ɮɟɧɨɥɨɦ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 3.315 – 3.320. 

 

Ɍɚɛɥɢɰɚ 3.315 – ȼɵɛɪɨɫɵ ɭɫɬɚɧɨɜɤɢ ɫɟɥɟɤɬɢɜɧɨɣ ɨɱɢɫɬɤɢ ɦɚɫɥɹɧɨɝɨ ɫɵɪɶɹ ɮɟɧɨɥɨɦ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ 
ɜɵɛɪɨɫɨɜ 

Ʉɨɞ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ ɩɨ 
1316 (I – ɞɥɹ 

ɚɬɦ. ɜɨɡɞɭɯɚ) 

Ƚɨɞɨɜɚɹ ɦɚɫɫɚ 
ɜɵɛɪɨɫɨɜ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɬ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ 

ɜɵɛɪɨɫɨɜ, ɝ/ɫ 

ɋɪɟɞɧɢɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ⱥɡɨɬɚ ɞɢɨɤɫɢɞ 1 11,9-144,6 0,03 4,9 2,5 

Ⱥɡɨɬɚ ɨɤɫɢɞ 2 1,9-23,6 0,004 1,6 0,8 

Ȼɟɧɡɚɩɢɪɟɧ 7 2 10-7– 9 10-6 2 10-8 2 10-6 1 10-6 

ȼɚɧɚɞɢɹ ɩɹɬɢ 
ɨɤɫɢɞ 

9 1,1 0,035 0,035 0,035 

Ɂɨɥɚ Ɍɗɋ 
ɦɚɡɭɬɧɚɹ (ɜ 

ɩɟɪɟɫɱɟɬɟ ɧɚ 
ɜɚɧɚɞɢɣ) 

23 
7 10-4– 

1,2 
5 10-8 0,062 0,031 

Ɇɟɬɚɧ 33 0,5-8,7 0,03 0,6 0,32 

Ɇɢɧɟɪɚɥɶɧɨɟ 
ɦɚɫɥɨ 

157 9 10-5 3 10-6 3 10-6 3 10-6 

ɋɟɪɨɜɨɞɨɪɨɞ 40 
2 10-7– 

0,6 
1 10-6 0,02 0,01 

ɋɟɪɵ ɞɢɨɤɫɢɞ 43 8,7-486,6 0,002 17,8 8,9 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ 

C12-C19 
58 9 10-4–17,2 5 10-4 0,6 0,3 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 3.315 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ 
ɜɵɛɪɨɫɨɜ 

Ʉɨɞ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ ɩɨ 
1316 (I – ɞɥɹ 

ɚɬɦ. ɜɨɡɞɭɯɚ) 

Ƚɨɞɨɜɚɹ ɦɚɫɫɚ 
ɜɵɛɪɨɫɨɜ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɬ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ 

ɜɵɛɪɨɫɨɜ, ɝ/ɫ 

ɋɪɟɞɧɢɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ 

C1-C5 
(ɢɫɤɥɸɱɚɹ 

ɦɟɬɚɧ) 

56 21,7 0,8 0,8 0,8 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ 

C6-C10 
57 0,004-0,007 0,005 0,009 0,007 

ɍɝɥɟɪɨɞ 
(ɋɚɠɚ) ɞɨɩ. 195 0,15-4,5 4 10-4 1,2 0,6 

ɍɝɥɟɪɨɞɚ 
ɨɤɫɢɞ 

46 2,3-116,1 0,07 4,4 2,2 

Ɏɟɧɨɥ 73 0,03-0,51 4 10-4 0,17 0,09 

 
Ɍɚɛɥɢɰɚ 3.316 – ɋɛɪɨɫɵ ɭɫɬɚɧɨɜɤɢ ɫɟɥɟɤɬɢɜɧɨɣ ɨɱɢɫɬɤɢ ɦɚɫɥɹɧɨɝɨ ɫɵɪɶɹ ɮɟɧɨɥɨɦ 

ɇ
ɚɢ

ɦ
ɟɧ

ɨɜ
ɚɧ

ɢɟ
 

ɡɚ
ɝɪ

ɹɡ
ɧɹ

ɸ
ɳ

ɟɝ
ɨ 

ɜɟ
ɳ

ɟɫ
ɬɜ

ɚ 
ɫɛ

ɪɨ
ɫɨ

ɜ  

Ʉɨ
ɞ 

ɡɚ
ɝɪ

ɹɡ
ɧɹ

ɸ
ɳ

ɟɝ
ɨ 

ɜɟ
ɳ

ɟɫ
ɬɜ

ɚ 
ɩɨ

 1
31

6 
(I

I 
– 

ɞɥ
ɹ 

ɜɨ
ɞɧ

ɵ
ɯ 

ɨɛ
ɴɟ

ɤɬ
ɨɜ

)/ɩ
ɨɪ

ɹɞ
ɤɨ

ɜ
ɵ

ɣ 
ɧɨ

ɦ
ɟɪ

 

ɇ
ɚɥ

ɢɱ
ɢɟ

 ɜ
ɟɳ

ɟɫ
ɬɜ

ɚ 
ɫɛ

ɪɨ
ɫɨ

ɜ 
ɜ 

ɪɚ
ɡɪ

ɟɲ
ɟɧ

ɢɢ
 

Ƚɨ
ɞɨ

ɜɚ
ɹ 

ɦ
ɚɫ

ɫɚ
 

ɫɛ
ɪɨ

ɫɚ
 

ɡɚ
ɝɪ

ɹɡ
ɧɹ

ɸ
ɳ

ɟɝ
ɨ 

ɜɟ
ɳ

ɟɫ
ɬɜ

ɚ,
 ɬ

 

Ɇ
ɢɧ

ɢɦ
ɚɥ

ɶɧ
ɚɹ

 
ɤɨ

ɧɰ
ɟɧ

ɬɪ
ɚɰ

ɢɹ
 

ɡɚ
ɝɪ

ɹɡ
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ɸ
ɳ

ɟɝ
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ɬɜ

ɚ 
ɫɛ

ɪɨ
ɫɨ

ɜ,
 

ɦ
ɝ/ɥ

 

Ɇ
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ɫɢ
ɦ

ɚɥ
ɶɧ

ɚɹ
 

ɤɨ
ɧɰ

ɟɧ
ɬɪ

ɚɰ
ɢɹ

 
ɡɚ

ɝɪ
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ɧɹ
ɸ

ɳ
ɟɝ

ɨ 
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ɳ
ɟɫ

ɬɜ
ɚ 

ɫɛ
ɪɨ

ɫɨ
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ɦ

ɝ/ɥ
 

ɋ
ɪɟ

ɞɧ
ɹɹ

 
ɤɨ

ɧɰ
ɟɧ

ɬɪ
ɚɰ

ɢɹ
 

ɡɚ
ɝɪ

ɹɡ
ɧɹ

ɸ
ɳ

ɟɝ
ɨ 

ɜɟ
ɳ

ɟɫ
ɬɜ

ɚ 
ɫɛ

ɪɨ
ɫɨ

ɜ,
 

ɦ
ɝ/ɥ

 

ɇɟɮɬɟɩɪɨɞɭɤɬɵ 
(ɧɟɮɬɶ) 74 - - 2,3 141,9 72,1 

Ɏɟɧɨɥ, 
ɝɢɞɪɨɤɫɢɛɟɧɡɨɥ 

119 - - 2,1 8,9 5,5 

pH ɞɨɩ. 170 - - 6,5 8 7,3 

 
Ɍɚɛɥɢɰɚ 3.317 – Ɉɬɯɨɞɵ ɭɫɬɚɧɨɜɤɢ ɫɟɥɟɤɬɢɜɧɨɣ ɨɱɢɫɬɤɢ ɦɚɫɥɹɧɨɝɨ ɫɵɪɶɹ ɮɟɧɨɥɨɦ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɬɯɨɞɚ 

ɂɫɬɨɱɧɢɤ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɨɜ 

Ʉɨɞ ɨɬɯɨɞɚ 
ɩɨ ɎɄɄɈ 

Ʉɥɚɫɫ 
ɨɩɚɫɧɨɫɬɢ 

ɨɬɯɨɞɚ 
ɞɥɹ Ɉɋ 

Ɇɚɫɫɚ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɚ ɜ 
ɪɟɮɟɪɟɧɬɧɨɦ 

ɝɨɞɭ, ɬ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɫɩɨɫɨɛɚ 

ɭɬɢɥɢɡɚɰɢɢ 
(ɜɬɨɪɢɱɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ) 
ɢɥɢ 

ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ 
ɨɬɯɨɞɚ 

ɉɟɫɨɤ, 
ɡɚɝɪɹɡɧɟɧɧɵɣ 
ɧɟɮɬɶɸ ɢɥɢ 

ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ 
(ɫɨɞɟɪɠɚɧɢɟ 

ɧɟɮɬɢ ɢ 
ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 
15 % ɢ ɛɨɥɟɟ) 

Ʌɢɤɜɢɞɚɰɢɹ 
(ɡɚɫɵɩɤɚ ɩɟɫɤɨɦ) 

ɩɪɨɥɢɜɨɜ ɢ 
ɭɬɟɱɟɤ ɩɪɢ 

ɪɚɛɨɬɟ 
ɨɛɨɪɭɞɨɜɚɧɢɹ 

91920101393 3 0,5-3 ɉɟɪɟɪɚɛɨɬɤɚ 

ɒɥɚɦ ɨɱɢɫɬɤɢ 
ɟɦɤɨɫɬɟɣ ɢ 

ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɨɬ 
ɧɟɮɬɢ ɢ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 

Ɉɱɢɫɬɤɚ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ 

ɩɟɪɟɞ 
ɪɟɦɨɧɬɧɵɦɢ 

ɪɚɛɨɬɚɦɢ 

91120002393 3 2,7-20 ɉɟɪɟɪɚɛɨɬɤɚ 
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Ɍɚɛɥɢɰɚ 3.318 – ɉɨɬɪɟɛɥɟɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɭɫɬɚɧɨɜɤɨɣ ɫɟɥɟɤɬɢɜɧɨɣ 
ɨɱɢɫɬɤɢ ɦɚɫɥɹɧɨɝɨ ɫɵɪɶɹ ɮɟɧɨɥɨɦ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

ɉɨɬɪɟɛɥɟɧɢɟ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɤȼɬ*ɱ/ɬ 15,6 15,8 

ɉɨɬɪɟɛɥɟɧɢɟ ɩɚɪɚ Ƚɤɚɥ/ɬ 0,05 0,15 

Ɉɯɥɚɠɞɚɸɳɚɹ ɜɨɞɚ ɤɭɛ.ɦ/ɬ 15 25 

Ɉɛɨɪɨɬɧɚɹ ɜɨɞɚ ɬ.ɭ.ɬ./ɬ 0,001 6,2 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ 
(ɜɫɟɝɨ) ɬ.ɭ.ɬ./ɬ 0,07 0,24 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ 
(ɠɢɞɤɨɝɨ) ɬ.ɭ.ɬ./ɬ 0,01 0,15 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ 
(ɝɚɡɨɜɨɝɨ) ɬ.ɭ.ɬ./ɬ 0,02 0,17 

 
Ɍɚɛɥɢɰɚ 3.319 – Ɇɚɬɟɪɢɚɥɶɧɵɟ ɪɟɫɭɪɫɵ ɭɫɬɚɧɨɜɤɢ ɫɟɥɟɤɬɢɜɧɨɣ ɨɱɢɫɬɤɢ ɦɚɫɥɹɧɨɝɨ 
ɫɵɪɶɹ ɮɟɧɨɥɨɦ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

Ɍɢɩ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɏɟɧɨɥ ɪɟɚɝɟɧɬ ɤɝ 1047,1 497319 

ȼɚɤɭɭɦɧɵɣ ɞɢɫɬɢɥɥɹɬ 
+ ɞɟɚɫɮɚɥɶɬɢɡɚɬ 

Ɇɚɬɟɪɢɚɥɵ ɬ 285350 591000 

ɮɟɧɨɥ Ɋɟɚɝɟɧɬɵ ɬ 185,5 384,2 

ȼɚɤɭɭɦɧɵɣ ɨɫɬɚɬɨɤ Ɇɚɬɟɪɢɚɥɵ ɬɧ 24640 28428 

 
Ɍɚɛɥɢɰɚ 3.320 – Ɏɢɡɢɱɟɫɤɢɟ ɜɨɡɞɟɫɬɜɢɹ ɭɫɬɚɧɨɜɤɢ ɫɟɥɟɤɬɢɜɧɨɣ ɨɱɢɫɬɤɢ ɦɚɫɥɹɧɨɝɨ 
ɫɵɪɶɹ ɮɟɧɨɥɨɦ 

Ɏɚɤɬɨɪ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ɂɫɬɨɱɧɢɤ ɜɨɡɞɟɣɫɬɜɢɹ 
ȿɞɢɧɢɰɵ 

ɢɡɦɟɪɟɧɢɹ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ɍɪɨɜɟɧɶ 
ɜɨɡɞɟɣɫɬɜɢɹ 

Ɇɟɬɨɞ ɫɧɢɠɟɧɢɹ 
ɭɪɨɜɧɹ ɜɨɡɞɟɣɫɬɜɢɹ 

ɞɨ ɧɨɪɦɚɬɢɜɧɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ 

ɒɭɦ 

ɇɚɫɨɫɧɨɟ, ɤɨɦɩɪɟɫɫɨɪɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ, ɤɨɬɟɥ-
ɭɬɢɥɢɡɚɬɨɪ, ɩɟɱɢ, ɛɥɨɤ 

ɷɤɫɬɪɚɤɰɢɢ, 
ɮɢɥɶɬɪɨɜɚɥɶɧɨɟ 

ɨɬɞɟɥɟɧɢɟ, ɨɬɞɟɥɟɧɢɟ 
ɫɱɟɬɱɢɤɨɜ, ɞɵɦɨɫɨɫɵ 

ɞȻ 82,1-100,2 ɇɟɬ 

Ɍɟɩɥɨɜɨɟ 
ɜɨɡɞɟɣɫɬɜɢɟ 

ɉɟɱɢ ȼɬ/ɦ2 810-1200 ɇɟɬ 

ȼɢɛɪɚɰɢɹ Ɇɨɬɨɤɨɫɵ, ɫɧɟɝɨɭɛɨɪɳɢɤɢ ɞȻ 66-137 ɇɟɬ 

 

3.24 Ⱦɟɩɚɪɚɮɢɧɢɡɚɰɢɹ ɪɚɮɢɧɚɬɚ ɫɟɥɟɤɬɢɜɧɨɣ ɨɱɢɫɬɤɢ 

 

Ɉɫɧɨɜɧɵɟ ɜɢɞɵ ɜɨɡɞɟɣɫɬɜɢɣ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.321. 
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Ɍɚɛɥɢɰɚ 3.321 – Ⱦɚɧɧɵɟ ɜɵɛɪɨɫɨɜ ɭɫɬɚɧɨɜɨɤ ɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ ɪɚɫɬɜɨɪɢɬɟɥɟɦ 

ȼɵɛɪɨɫɵ 

ȼɨɡɞɭɯ ɋɬɨɱɧɵɟ ɜɨɞɵ Ɍɜɟɪɞɵɟ 
ɨɬɯɨɞɵ 

ɅɈɋ ɦɨɝɭɬ ɜɵɞɟɥɹɬɶɫɹ ɩɪɢ 
ɭɞɚɥɟɧɢɢ ɩɚɪɨɜ 
ɪɚɫɬɜɨɪɢɬɟɥɹ 
ɂɡ ɩɚɪɚɮɢɧɨɜɨɝɨ ɮɢɥɶɬɪɚ, 
ɤɚɤ ɧɟɨɪɝɚɧɢɡɨɜɚɧɧɵɟ 
ɜɵɛɪɨɫɵ. ȼɵɛɪɨɫɵ ɢɡ 
ɪɟɡɟɪɜɭɚɪɨɜ ɞɥɹ ɯɪɚɧɟɧɢɹ 
ɅɈɋ ɥɟɬɭɱɢɯ ɪɚɫɬɜɨɪɢɬɟɥɟɣ 
– ɆɗɄ (ɦɟɬɢɥ ɷɬɢɥ 
ɤɟɬɨɧ/ɬɨɥɭɨɥɚ). 
Ⱦɵɦɨɜɵɟ ɝɚɡɵ ɢɡ ɩɟɱɟɣ. 

ɗɬɚɩ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɪɚɫɬɜɨɪɢɬɟɥɹ 
ɩɪɢɜɨɞɢɬ ɤ ɨɛɪɚɡɨɜɚɧɢɸ 
ɡɚɝɪɹɡɧɟɧɧɨɣ ɪɚɫɬɜɨɪɢɬɟɥɟɦ ɜɨɞɵ, 
ɤɨɬɨɪɚɹ ɨɛɵɱɧɨ ɨɬɩɪɚɜɥɹɟɬɫɹ ɧɚ 
ɭɫɬɚɧɨɜɤɭ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ. 
ɉɨɬɟɧɰɢɚɥɶɧɵɦɢ ɡɚɝɪɹɡɧɢɬɟɥɹɦɢ 
ɜɨɞɵ ɹɜɥɹɸɬɫɹ ɭɝɥɟɜɨɞɨɪɨɞɵ, 
ɫɨɟɞɢɧɟɧɢɹ ɫɟɪɵ ɢ ɨɪɝɚɧɢɱɟɫɤɢɟ 
ɫɨɟɞɢɧɟɧɢɹ ɢɡ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ 
ɜɨɞɵ ɨɬ ɨɩɟɪɚɰɢɣ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ 
ɪɚɫɬɜɨɪɢɬɟɥɹ. ɋɬɨɱɧɵɟ ɜɨɞɵ 
ɫɨɞɟɪɠɚɬ 1 – 3 ɦɝ/ɥ ɆɗɄ/ɬɨɥɭɨɥɚ. 

Ɍɜɟɪɞɵɯ 
ɨɬɯɨɞɨɜ 
ɨɛɪɚɡɭɟɬɫɹ 
ɨɱɟɧɶ ɦɚɥɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ɢɥɢ 
ɧɟ ɨɛɪɚɡɭɟɬɫɹ 

 

3.24.1 ɍɫɬɚɧɨɜɤɚ ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ ɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ ɪɚɮɢɧɚɬɚ 
ɫɟɥɟɤɬɢɜɧɨɣ ɨɱɢɫɬɤɢ ɜ ɤɟɬɨɧ-ɬɨɥɭɨɥɶɧɨɦ ɪɚɫɬɜɨɪɟ 

 

Ⱦɚɧɧɵɟ ɩɨ ɜɵɛɪɨɫɚɦ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ, ɫɛɪɨɫɚɦ, ɩɨɬɪɟɛɥɟɧɢɸ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ, ɦɚɬɟɪɢɚɥɶɧɵɦ ɪɟɫɭɪɫɚɦ, ɨɬɯɨɞɚɦ ɢ ɮɢɡɢɱɟɫɤɨɦɭ ɜɨɡɞɟɣɫɬɜɢɸ 

ɞɥɹ ɭɫɬɚɧɨɜɨɤ ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ ɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ ɪɚɮɢɧɚɬɚ ɫɟɥɟɤɬɢɜɧɨɣ ɨɱɢɫɬɤɢ ɜ 
ɤɟɬɨɧ-ɬɨɥɭɨɥɶɧɨɦ ɪɚɫɬɜɨɪɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 3.322 – 3.327. 

 

Ɍɚɛɥɢɰɚ 3.322 – ȼɵɛɪɨɫɵ ɭɫɬɚɧɨɜɤɢ ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ ɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ ɪɚɮɢɧɚɬɚ 
ɫɟɥɟɤɬɢɜɧɨɣ ɨɱɢɫɬɤɢ ɜ ɤɟɬɨɧ-ɬɨɥɭɨɥɶɧɨɦ ɪɚɫɬɜɨɪɟ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ 
ɜɵɛɪɨɫɨɜ 

Ʉɨɞ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ ɩɨ 
1316 (I – ɞɥɹ 

ɚɬɦ. ɜɨɡɞɭɯɚ) 

Ƚɨɞɨɜɚɹ ɦɚɫɫɚ 
ɜɵɛɪɨɫɨɜ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɬ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ 

ɜɵɛɪɨɫɨɜ, ɝ/ɫ 

ɋɪɟɞɧɢɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ⱥɡɨɬɚ ɞɢɨɤɫɢɞ 1 10,9-26,7 0,17 2,15 1,16 
Ⱥɡɨɬɚ ɨɤɫɢɞ 2 4,3-7,5 0,03 0,35 0,2 

Ⱥɦɦɢɚɤ 4 1,4-60,7 0,4 2,8 1,6 
Ȼɟɧɡɚɩɢɪɟɧ 7 2 10-7–1,6 3 10-8 5,3 10-7 2,8 10-7 

ȼɚɧɚɞɢɹ ɩɹɬɢ 
ɨɤɫɢɞ 

9 0,026-0,08 8 10-4 0,0026 0,0017 

Ɇɟɬɚɧ 33 0,34-18 0,014 2,6 1,3 
Ɇɟɬɢɥɛɟɧɡɨɥ 

(ɬɨɥɭɨɥ) 70 0,4-16,1 2 10-4 2 1 

Ɇɟɬɢɥ-ɬɪɟɬ-
ɛɭɬɢɥɨɜɵɣ 

ɷɮɢɪ (ɆɌȻɗ) 
ɞɨɩ. 180 0,4-10,4 0,016 3,4 1,7 

Ɇɟɬɢɥɷɬɢɥɤɟɬɨɧ 126 22,3-50,2 0,001 4,8 2,4 
Ɇɢɧɟɪɚɥɶɧɨɟ 

ɦɚɫɥɨ 
157 0,001-6,4 0,0001 0,2 0,1 

ɋɟɪɵ ɞɢɨɤɫɢɞ 43 1-96,5 0,07 2,65 1,36 
ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ 

C12-C19 
58 6 10-4–7,9 2 10-5 0,4 0,2 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ C1-

C5 (ɢɫɤɥɸɱɚɹ 
ɦɟɬɚɧ) 

56 20,2 1,3 1,3 1,3 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ C6-

C10 
57 0,08-0,09 0,004 0,13 0,067 

ɍɝɥɟɪɨɞ (ɋɚɠɚ) ɞɨɩ. 195 0,036-0,048 0,0011 0,0015 0,0013 
ɍɝɥɟɪɨɞɚ ɨɤɫɢɞ 46 1,4-3,6 0,09 0,22 0,16 

Ɏɟɧɨɥ 73 2 10-5 8 10-6 8 10-6 8 10-6 
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Ɍɚɛɥɢɰɚ 3.323 – ɋɛɪɨɫɵ ɭɫɬɚɧɨɜɤɢ ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ ɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ ɪɚɮɢɧɚɬɚ 
ɫɟɥɟɤɬɢɜɧɨɣ ɨɱɢɫɬɤɢ ɜ ɤɟɬɨɧ-ɬɨɥɭɨɥɶɧɨɦ ɪɚɫɬɜɨɪɟ 
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pH ɞɨɩ. 170 
ɧɟɬ 

ɞɚɧɧɵɯ 
ɧɟɬ ɞɚɧɧɵɯ 6,5 8,3 7,4 

Ⱥɦɦɨɧɢɣ-ɢɨɧ 5 Ⱦɚ 0,1 3,2 19,1 11,2 

ɇɟɮɬɟɩɪɨɞɭɤɬɵ 
(ɧɟɮɬɶ) 74 Ⱦɚ 1,4-187 2 577,2 289,6 

Ɏɟɧɨɥ, 
ɝɢɞɪɨɤɫɢɛɟɧɡɨɥ 

119 Ⱦɚ 0,07 1 6 3,5 

Ⱥɪɨɦɚɬɢɱɟɫɤɢɟ 
ɭɝɥɟɜɨɞɨɪɨɞɵ 

ɞɨɩ. 183 Ⱦɚ 0,07-86,1 15 70 42,5 

 

Ɍɚɛɥɢɰɚ 3.324 – Ɉɬɯɨɞɵ ɭɫɬɚɧɨɜɤɢ ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ ɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ ɪɚɮɢɧɚɬɚ 
ɫɟɥɟɤɬɢɜɧɨɣ ɨɱɢɫɬɤɢ ɜ ɤɟɬɨɧ-ɬɨɥɭɨɥɶɧɨɦ ɪɚɫɬɜɨɪɟ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɬɯɨɞɚ 

ɂɫɬɨɱɧɢɤ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɨɜ 

Ʉɨɞ ɨɬɯɨɞɚ 
ɩɨ ɎɄɄɈ 

Ʉɥɚɫɫ 
ɨɩɚɫɧɨɫɬɢ 

ɨɬɯɨɞɚ 
ɞɥɹ Ɉɋ 

Ɇɚɫɫɚ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɚ ɜ 
ɪɟɮɟɪɟɧɬɧɨɦ 

ɝɨɞɭ, ɬ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɫɩɨɫɨɛɚ 

ɭɬɢɥɢɡɚɰɢɢ 
(ɜɬɨɪɢɱɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ) 
ɢɥɢ 

ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ 
ɨɬɯɨɞɚ 

ɒɥɚɦ ɨɱɢɫɬɤɢ 
ɟɦɤɨɫɬɟɣ ɢ 

ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɨɬ 
ɧɟɮɬɢ ɢ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 

Ɉɱɢɫɬɤɚ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ 
ɩɟɪɟɞ ɪɟɦɨɧɬ-
ɧɵɦɢ ɪɚɛɨɬɚɦɢ 

91120002393 3 3,5-20 ɉɟɪɟɪɚɛɨɬɤɚ 

ɉɟɫɨɤ, 
ɡɚɝɪɹɡɧɟɧɧɵɣ 
ɧɟɮɬɶɸ ɢɥɢ 

ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ 
(ɫɨɞɟɪɠɚɧɢɟ 

ɧɟɮɬɢ ɢ 
ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 
15 % ɢ ɛɨɥɟɟ) 

Ʌɢɤɜɢɞɚɰɢɹ 
(ɡɚɫɵɩɤɚ ɩɟɫɤɨɦ) 

ɩɪɨɥɢɜɨɜ ɢ 
ɭɬɟɱɟɤ ɩɪɢ 

ɪɚɛɨɬɟ 
ɨɛɨɪɭɞɨɜɚɧɢɹ 

91920101393 3 4-5 ɉɟɪɟɪɚɛɨɬɤɚ 

 

Ɍɚɛɥɢɰɚ 3.325 – ɉɨɬɪɟɛɥɟɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɭɫɬɚɧɨɜɤɢ ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ 
ɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ ɪɚɮɢɧɚɬɚ ɫɟɥɟɤɬɢɜɧɨɣ ɨɱɢɫɬɤɢ ɜ ɤɟɬɨɧ-ɬɨɥɭɨɥɶɧɨɦ ɪɚɫɬɜɨɪɟ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

ɉɨɬɪɟɛɥɟɧɢɟ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɤȼɬ*ɱ/ɬ 228 234 

ɉɨɬɪɟɛɥɟɧɢɟ ɩɚɪɚ Ƚɤɚɥ/ɬ 0,14 1,3 

ɋɜɟɠɚɹ ɜɨɞɚ ɤɭɛ.ɦ/ɬ 0,27 0,28 

Ɉɯɥɚɠɞɚɸɳɚɹ ɜɨɞɚ ɤɭɛ.ɦ/ɬ 14,5 45,2 

Ɉɛɨɪɨɬɧɚɹ ɜɨɞɚ ɬ.ɭ.ɬ./ɬ 0,0003 0,0026 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ (ɜɫɟɝɨ) ɬ.ɭ.ɬ./ɬ 0,024 0,12 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ (ɠɢɞɤɨɝɨ) ɬ.ɭ.ɬ./ɬ 0,0024 0,018 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ (ɝɚɡɨɜɨɝɨ) ɬ.ɭ.ɬ./ɬ 0,022 0,098 
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Ɍɚɛɥɢɰɚ 3.326 – Ɇɚɬɟɪɢɚɥɶɧɵɟ ɪɟɫɭɪɫɵ ɭɫɬɚɧɨɜɤɢ ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ 
ɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ ɪɚɮɢɧɚɬɚ ɫɟɥɟɤɬɢɜɧɨɣ ɨɱɢɫɬɤɢ ɜ ɤɟɬɨɧ-ɬɨɥɭɨɥɶɧɨɦ ɪɚɫɬɜɨɪɟ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɦɚɬɟɪɢɚɥɶɧɵɯ ɪɟɫɭɪɫɨɜ 

Ɍɢɩ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ⱥɡɨɬ ɦɚɬɟɪɢɚɥ ɧɦ3 32160 1113716,8 

Ɇɟɬɢɥɷɬɢɥɤɟɬɨɧ ɪɟɚɝɟɧɬ ɬ 4,35 452,3 

Ⱥɦɦɢɚɤ ɪɟɚɝɟɧɬ ɬ 2 97 

ɉɪɨɩɚɧ ɪɟɚɝɟɧɬ ɤɝ 496306,8 496306,8 

Ɇɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɵɣ 
ɢɧɝɢɛɢɬɨɪ ɧɚɤɢɩɢ ɢ 

ɤɨɪɪɨɡɢɢ  
ɪɟɚɝɟɧɬ ɤɝ 3865,5 3865,5 

Ɍɨɥɭɨɥ ɪɟɚɝɟɧɬ ɬ 68 412,6 

Ɋɚɮɢɧɚɬɵ – ɬ 141370 260000 

 
Ɍɚɛɥɢɰɚ 3.327 – Ɏɢɡɢɱɟɫɤɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɭɫɬɚɧɨɜɤɢ ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ 
ɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ ɪɚɮɢɧɚɬɚ ɫɟɥɟɤɬɢɜɧɨɣ ɨɱɢɫɬɤɢ ɜ ɤɟɬɨɧ-ɬɨɥɭɨɥɶɧɨɦ ɪɚɫɬɜɨɪɟ 

Ɏɚɤɬɨɪ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ɂɫɬɨɱɧɢɤ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɜɨɡɞɟɣɫɬɜɢɹ 

ɍɪɨɜɟɧɶ 
ɜɨɡɞɟɣɫɬɜɢɹ 

Ɇɟɬɨɞ ɫɧɢɠɟɧɢɹ 
ɭɪɨɜɧɹ 

ɜɨɡɞɟɣɫɬɜɢɹ ɞɨ 
ɧɨɪɦɚɬɢɜɧɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ 

ȼɢɛɪɚɰɢɹ 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɞȻ 76-77 ɇɟɬ 

ɒɭɦ 

ɇɚɫɨɫɧɨɟ, 
ɤɨɦɩɪɟɫɫɨɪɧɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ, ɤɨɬɟɥ-
ɭɬɢɥɢɡɚɬɨɪ, ɩɟɱɢ, ɛɥɨɤ 

ɷɤɫɬɪɚɤɰɢɢ, 
ɮɢɥɶɬɪɨɜɚɥɶɧɨɟ 

ɨɬɞɟɥɟɧɢɟ, ɨɬɞɟɥɟɧɢɟ 
ɫɱɟɬɱɢɤɨɜ, ɞɵɦɨɫɨɫɵ 

ɞȻ 88,1-90,4 ɇɟɬ 

ɒɭɦ 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɞȻȺ 80-82 ɇɟɬ 

 

3.24.2 ɍɫɬɚɧɨɜɤɚ ɨɛɟɡɦɚɫɥɢɜɚɧɢɹ ɝɚɱɚ ɜ ɤɟɬɨɧ-ɬɨɥɭɨɥɶɧɨɦ ɪɚɫɬɜɨɪɟ, 
ɩɪɢɦɟɧɹɟɦɨɦ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɚɪɚɮɢɧɚ 

 

Ⱦɚɧɧɵɟ ɩɨ ɜɵɛɪɨɫɚɦ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ, ɫɛɪɨɫɚɦ, ɩɨɬɪɟɛɥɟɧɢɸ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɢ ɮɢɡɢɱɟɫɤɨɦɭ ɜɨɡɞɟɣɫɬɜɢɸ ɞɥɹ ɭɫɬɚɧɨɜɨɤ ɨɛɟɡɦɚɫɥɢɜɚɧɢɹ 
ɝɚɱɚ ɜ ɤɟɬɨɧ-ɬɨɥɭɨɥɶɧɨɦ ɪɚɫɬɜɨɪɟ, ɩɪɢɦɟɧɹɟɦɨɦ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɚɪɚɮɢɧɚ, 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 3.328 – 3.330. 
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Ɍɚɛɥɢɰɚ 3.328 – ȼɵɛɪɨɫɵ ɭɫɬɚɧɨɜɤɢ ɨɛɟɡɦɚɫɥɢɜɚɧɢɹ ɝɚɱɚ ɜ ɤɟɬɨɧ-ɬɨɥɭɨɥɶɧɨɦ 
ɪɚɫɬɜɨɪɟ, ɩɪɢɦɟɧɹɟɦɨɦ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɚɪɚɮɢɧɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ 
ɜɵɛɪɨɫɨɜ 

Ʉɨɞ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ ɩɨ 
1316 (I – ɞɥɹ 

ɚɬɦ. ɜɨɡɞɭɯɚ) 

Ƚɨɞɨɜɚɹ ɦɚɫɫɚ 
ɜɵɛɪɨɫɨɜ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɬ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ 

ɜɵɛɪɨɫɨɜ, ɝ/ɫ 

ɋɪɟɞɧɢɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ⱥɦɦɢɚɤ 4 2,4 0,02 0,08 0,05 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ C1-

C5 (ɢɫɤɥɸɱɚɹ 
ɦɟɬɚɧ) 

56 42,2 1 1,4 1,2 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ 

C12-C19 
58 4,3 0,13 0,15 0,14 

Ɇɟɬɢɥɛɟɧɡɨɥ 
(ɬɨɥɭɨɥ) 70 16,8 0,2 0,6 0,4 

Ɇɟɬɢɥɷɬɢɥɤɟɬɨɧ 126 27,5 0,6 0,9 0,76 

 
Ɍɚɛɥɢɰɚ 3.329 – ɉɨɬɪɟɛɥɟɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɭɫɬɚɧɨɜɤɢ ɨɛɟɡɦɚɫɥɢɜɚɧɢɹ 
ɝɚɱɚ ɜ ɤɟɬɨɧ-ɬɨɥɭɨɥɶɧɨɦ ɪɚɫɬɜɨɪɟ, ɩɪɢɦɟɧɹɟɦɨɦ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɚɪɚɮɢɧɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɉɯɥɚɠɞɚɸɳɚɹ ɜɨɞɚ ɤɭɛ.ɦ/ɬ 115 145 

Ɉɛɨɪɨɬɧɚɹ ɜɨɞɚ ɬ.ɭ.ɬ. 0,17 0,2 

 
Ɍɚɛɥɢɰɚ 3.330 – Ɏɢɡɢɱɟɫɤɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɭɫɬɚɧɨɜɤɢ ɨɛɟɡɦɚɫɥɢɜɚɧɢɹ ɝɚɱɚ ɜ ɤɟɬɨɧ-
ɬɨɥɭɨɥɶɧɨɦ ɪɚɫɬɜɨɪɟ, ɩɪɢɦɟɧɹɟɦɨɦ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɚɪɚɮɢɧɚ 

Ɏɚɤɬɨɪ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ɂɫɬɨɱɧɢɤ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɜɨɡɞɟɣɫɬɜɢɹ 

ɍɪɨɜɟɧɶ 
ɜɨɡɞɟɣɫɬɜɢɹ 

Ɇɟɬɨɞ ɫɧɢɠɟɧɢɹ 
ɭɪɨɜɧɹ 

ɜɨɡɞɟɣɫɬɜɢɹ ɞɨ 
ɧɨɪɦɚɬɢɜɧɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ 

ȼɢɛɪɚɰɢɹ ɇɚɫɨɫɧɚɹ ɞȻ 100 ɋɨɨɬɜɟɬɫɬɜɭɟɬ ɧɨɪɦɟ 

ɒɭɦ ɇɚɫɨɫɧɚɹ ɞȻȺ 94 ɇɟɬ 

ɒɭɦ Ȼɥɨɤ ɩɟɱɟɣ ɞȻȺ 105 ɇɟɬ 

ɒɭɦ 
Ɏɢɥɶɬɪɨɜɚɥɶɧɨɟ 

ɨɬɞɟɥɟɧɢɟ 
ɞȻȺ 82 ɇɟɬ 

ɒɭɦ Ȼɥɨɤ ɪɟɝɟɧɟɪɚɰɢɢ ɞȻȺ 82 ɇɟɬ 

ɒɭɦ Ȼɥɨɤ ɢɧɟɪɬɧɨɝɨ ɝɚɡɚ ɞȻȺ 80 ɋɨɨɬɜɟɬɫɬɜɭɟɬ ɧɨɪɦɟ 

ɒɭɦ 
ɏɨɥɨɞɢɥɶɧɨɟ 

ɨɬɞɟɥɟɧɢɟ 
ɞȻȺ 98 ɇɟɬ 

ɒɭɦ 
Ʉɪɢɫɬɚɥɥɢɡɚɰɢɨɧɧɨɟ 

ɨɬɞɟɥɟɧɢɟ 
ɞȻȺ 82 ɇɟɬ 

 

3.25 ɗɧɟɪɝɨɫɧɚɛɠɟɧɢɟ ɇɉɁ 

 

3.25.1 Ɍɟɩɥɨɫɧɚɛɠɟɧɢɟ 

 

Ɉɫɧɨɜɧɵɟ ɜɵɛɪɨɫɵ ɫ ɤɨɬɟɥɶɧɵɯ ɭɫɬɚɧɨɜɨɤ – ɷɬɨ ɬɜɟɪɞɵɟ ɱɚɫɬɢɰɵ ɡɨɥɵ, ɨɤɫɢɞɵ 

ɫɟɪɵ (SO2, SO3), ɨɤɫɢɞɵ ɚɡɨɬɚ ( NOx). ȿɫɥɢ ɫɝɨɪɚɧɢɟ ɬɨɩɥɢɜɚ ɩɪɨɲɥɨ ɧɟ ɩɨɥɧɨɫɬɶɸ, ɬɨ 

ɜ ɚɬɦɨɫɮɟɪɭ ɜɵɛɪɚɫɵɜɚɸɬɫɹ ɬɚɤɢɟ ɜɪɟɞɧɵɟ ɜɟɳɟɫɬɜɚ, ɤɚɤ ɭɝɚɪɧɵɣ ɝɚɡ (ɋɈ) ɢ 

ɭɝɥɟɜɨɞɨɪɨɞɵ. 
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Ⱥɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɟɝɨ ɫɨɫɬɨɹɧɢɹ ɤɨɬɟɥɶɧɵɯ ɭɫɬɚɧɨɜɨɤ, ɫɠɢɝɚɸɳɢɯ ɭɝɨɥɶ, ɝɚɡ, 
ɦɚɡɭɬ, ɩɨɤɚɡɵɜɚɟɬ ɛɨɥɶɲɨɣ ɞɢɚɩɚɡɨɧ ɡɧɚɱɟɧɢɣ ɭɞɟɥɶɧɵɯ ɜɵɛɪɨɫɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ 

ɜɟɳɟɫɬɜ. ɗɬɢ ɪɚɡɥɢɱɢɹ ɦɨɝɭɬ ɜɵɬɟɤɚɬɶ ɢɡ ɜɥɢɹɧɢɹ ɧɚ ɪɚɛɨɬɭ ɤɨɬɟɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ 

ɨɫɧɨɜɧɵɯ ɮɚɤɬɨɪɨɜ: 
ɚ) ɩɚɪɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤɨɬɟɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ; 
ɛ) ɫɪɨɤɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɤɨɬɥɨɜ (ɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɢɯ ɬɟɯɧɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ); 
ɜ) ɫɬɪɭɤɬɭɪɚ ɫɠɢɝɚɟɦɨɝɨ ɬɨɩɥɢɜɚ; 
ɝ) ɤɚɱɟɫɬɜɨ ɫɠɢɝɚɟɦɨɝɨ ɬɨɩɥɢɜɚ; 
ɞ) ɪɚɡɥɢɱɧɵɟ ɨɛɴɟɦɵ ɜɧɟɞɪɟɧɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɩɨɞɚɜɥɟɧɢɸ ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɤɫɢɞɨɜ ɚɡɨɬɚ (ɢɥɢ ɢɯ ɨɬɫɭɬɫɬɜɢɟ); 
ɟ) ɬɟɯɧɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ Ɂɍɍ ɢ ɫɬɟɩɟɧɶ ɨɱɢɫɬɤɢ ɝɚɡɨɜ ɜ ɧɢɯ. 
Ⱦɚɧɧɵɟ ɩɨ ɜɵɛɪɨɫɚɦ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ, ɫɛɪɨɫɚɦ, ɩɨɬɪɟɛɥɟɧɢɸ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ, ɦɚɬɟɪɢɚɥɶɧɵɦ ɪɟɫɭɪɫɚɦ, ɨɬɯɨɞɚɦ ɢ ɮɢɡɢɱɟɫɤɨɦɭ 
ɜɨɡɞɟɣɫɬɜɢɸ ɞɥɹ ɤɨɬɟɥɶɧɵɯ ɭɫɬɚɧɨɜɨɤ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 3.331 – 3.336. 
 
Ɍɚɛɥɢɰɚ 3.331 – ȼɵɛɪɨɫɵ ɜ ɚɬɦɨɫɮɟɪɭ ɫ ɤɨɬɟɥɶɧɵɯ ɭɫɬɚɧɨɜɨɤ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ 
ɜɵɛɪɨɫɨɜ 

Ʉɨɞ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ ɩɨ 
1316 (I – ɞɥɹ 

ɚɬɦ. ɜɨɡɞɭɯɚ) 

Ƚɨɞɨɜɚɹ ɦɚɫɫɚ 
ɜɵɛɪɨɫɨɜ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɬ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ 

ɜɵɛɪɨɫɨɜ, ɝ/ɫ 

ɋɪɟɞɧɢɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ⱥɡɨɬɚ ɞɢɨɤɫɢɞ 1 1,2–437,6 0,08 101,8 50,9 

Ⱥɡɨɬɚ ɨɤɫɢɞ 2 0,2–71,1 0,013 16,5 8,3 

Ȼɟɧɡɚɩɢɪɟɧ 7 
1 10-6– 
1,5 10-4 

3,8 10-8 4 10-5 2 10-5 

ȼɚɧɚɞɢɹ ɩɹɬɢ 
ɨɤɫɢɞ 

9 2,7 0,6 0,6 0,6 

Ɇɟɬɚɧ 33 0,6-9,7 0,02 0,7 0,36 

ɉɵɥɶ 
ɧɟɨɪɝɚɧɢɱɟɫɤɚɹ 
ɫ ɫɨɞɟɪɠɚɧɢɟɦ 
ɤɪɟɦɧɢɹ ɦɟɧɟɟ 
20, 20 – 70, ɚ 

ɬɚɤɠɟ ɛɨɥɟɟ 70 
ɩɪɨɰɟɧɬɨɜ 

37 38,9 9,1 9,1 9,1 

ɋɟɪɵ ɞɢɨɤɫɢɞ 43 0,17-805,1 0,03 262,3 131,2 

ɍɝɥɟɪɨɞɚ ɨɤɫɢɞ 46 2-211,3 0,09 49,2 24,7 
 
Ɍɚɛɥɢɰɚ 3.332 – ɋɛɪɨɫɵ ɨɬ ɤɨɬɟɥɶɧɨɣ 

ɇ
ɚɢ

ɦ
ɟɧ

ɨɜ
ɚɧ

ɢɟ
 

ɡɚ
ɝɪ

ɹɡ
ɧɹ

ɸ
ɳ

ɟɝ
ɨ 

ɜɟ
ɳ

ɟɫ
ɬɜ

ɚ 
ɫɛ

ɪɨ
ɫɨ

ɜ  

Ʉɨ
ɞ 

ɡɚ
ɝɪ

ɹɡ
ɧɹ

ɸ
ɳ

ɟɝ
ɨ 

ɜɟ
ɳ

ɟɫ
ɬɜ

ɚ 
ɩɨ

 1
31

6  
(I

I 
– 

ɞɥ
ɹ 

ɜɨ
ɞɧ

ɵ
ɯ 

ɨɛ
ɴɟ

ɤɬ
ɨɜ

)/ɩ
ɨɪ

ɹɞ
ɤɨ

ɜɵ
ɣ 

ɧɨ
ɦ

ɟɪ
 

ɇ
ɚɥ

ɢɱ
ɢɟ

 ɜ
ɟɳ

ɟɫ
ɬɜ

ɚ 
ɫɛ

ɪɨ
ɫɨ

ɜ 
ɜ 

ɪɚ
ɡɪ

ɟɲ
ɟɧ

ɢɢ
 

Ƚɨ
ɞɨ

ɜɚ
ɹ 

ɦ
ɚɫ

ɫɚ
 ɫ

ɛɪ
ɨɫ

ɚ 
ɡɚ

ɝɪ
ɹɡ

ɧɹ
ɸ

ɳ
ɟɝ

ɨ 
ɜɟ

ɳ
ɟɫ

ɬɜ
ɚ,

 ɬ
 

Ɇ
ɢɧ

ɢɦ
ɚɥ

ɶɧ
ɚɹ

 
ɤɨ

ɧɰ
ɟɧ

ɬɪ
ɚɰ

ɢɹ
 

ɡɚ
ɝɪ

ɹɡ
ɧɹ

ɸ
ɳ

ɟɝ
ɨ 

ɜɟ
ɳ

ɟɫ
ɬɜ

ɚ 
ɫɛ

ɪɨ
ɫɨ

ɜ,
 

ɦ
ɝ/ɥ

 

Ɇ
ɚɤ

ɫɢ
ɦ

ɚɥ
ɶɧ

ɚɹ
 

ɤɨ
ɧɰ

ɟɧ
ɬɪ

ɚɰ
ɢɹ

 
ɡɚ

ɝɪ
ɹɡ

ɧɹ
ɸ

ɳ
ɟɝ

ɨ 
ɜɟ

ɳ
ɟɫ

ɬɜ
ɚ 

ɫɛ
ɪɨ

ɫɨ
ɜ,

 
ɦ

ɝ/ɥ
 

ɋ
ɪɟ

ɞɧ
ɹɹ

 
ɤɨ

ɧɰ
ɟɧ

ɬɪ
ɚɰ

ɢɹ
 

ɡɚ
ɝɪ

ɹɡ
ɧɹ

ɸ
ɳ

ɟɝ
ɨ 

ɜɟ
ɳ

ɟɫ
ɬɜ

ɚ 
ɫɛ

ɪɨ
ɫɨ

ɜ,
 

ɦ
ɝ/ɥ

 

ɇɟɮɬɟɩɪɨɞɭɤɬɵ 
(ɧɟɮɬɶ) 74 Ⱦɚ 3,5 50 100 75 

Ɏɟɧɨɥ, 
ɝɢɞɪɨɤɫɢɛɟɧɡɨɥ 

119 Ⱦɚ 0,52 7,5 15 11,3 
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Ɍɚɛɥɢɰɚ 3.333 – Ɉɬɯɨɞɵ ɤɨɬɟɥɶɧɨɣ  

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɬɯɨɞɚ 

ɂɫɬɨɱɧɢɤ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɨɜ 

Ʉɨɞ ɨɬɯɨɞɚ 
ɩɨ ɎɄɄɈ 

Ʉɥɚɫɫ 
ɨɩɚɫɧɨɫɬɢ 

ɨɬɯɨɞɚ 
ɞɥɹ Ɉɋ 

Ɇɚɫɫɚ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɚ ɜ 
ɪɟɮɟɪɟɧɬɧɨɦ 

ɝɨɞɭ, ɬ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɫɩɨɫɨɛɚ 

ɭɬɢɥɢɡɚɰɢɢ 
(ɜɬɨɪɢɱɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ) 
ɢɥɢ 

ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ 
ɨɬɯɨɞɚ 

Ɉɬɯɨɞɵ 
(ɨɫɚɞɤɢ)ɩɪɢ 

ɩɨɞɝɨɬɨɜɤɟ ɜɨɞɵ 
ɂɥɨɭɩɥɨɬɧɢɬɟɥɶ 72200000000 5 25,1 ɇɟɬ 

ɋɚɥɶɧɢɤɨɜɚɹ 
ɧɚɛɢɜɤɚ 
ɚɫɛɟɫɬɨ-

ɝɪɚɮɢɬɨɜɚɹ 
ɩɪɨɦɚɫɥɟɧɧɚɹ 
(ɫɨɞɟɪɠɚɧɢɟ 

ɦɚɫɥɚ ɦɟɧɟɟ 15 
%) 

Ɋɟɦɨɧɬɧɵɟ 
ɪɚɛɨɬɵ, ɡɚɦɟɧɚ 

ɫɚɥɶɧɢɤɨɜɨɣ 
ɧɚɛɢɜɤɢ 

91920202604 4 0,2 

ɉɟɪɟɞɚɱɚ ɧɚ 
ɭɬɢɥɢɡɚɰɢɸ 

ɞɪɭɝɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ 

 
Ɍɚɛɥɢɰɚ 3.334 – ɉɨɬɪɟɛɥɟɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɤɨɬɟɥɶɧɨɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

ɉɨɬɪɟɛɥɟɧɢɟ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɤȼɬ*ɱ/ɬ 2,1 38,9 

 
Ɍɚɛɥɢɰɚ 3.335 – Ɇɚɬɟɪɢɚɥɶɧɵɟ ɪɟɫɭɪɫɵ ɤɨɬɟɥɶɧɨɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

Ɍɢɩ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ʉɨɧɰɟɧɬɪɚɬ 
ɦɢɧɟɪɚɥɶɧɵɣ Ƚɚɥɢɬ 

Ɋɟɚɝɟɧɬɵ ɤɝ 13483 13483 

ɇɚɬɪɢɹ ɝɢɞɪɨɨɤɢɫɶ Ɋɟɚɝɟɧɬɵ ɤɝ/ɪɟɝɟɧɟɪɚɰɢɸ 0,4 0,4 

Ʉɢɫɥɨɬɚ ɥɢɦɨɧɧɚɹ Ɋɟɚɝɟɧɬɵ ɤɝ/ɪɟɝɟɧɟɪɚɰɢɸ 0,8 0,8 

ɋɨɞɚ 
ɤɚɥɶɰɢɧɢɪɨɜɚɧɧɚɹ 

Ɋɟɚɝɟɧɬɵ ɤɝ/ɦ3 0,025 0,0025 

ɂɧɝɢɛɢɬɨɪ 
ɫɨɥɟɨɛɪɚɡɨɜɚɧɢɹ 

Ɋɟɚɝɟɧɬɵ ɦɥ/ɦ3 2,5 2,5 
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Ɍɚɛɥɢɰɚ 3.336 – Ɏɢɡɢɱɟɫɤɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɤɨɬɟɥɶɧɨɣ 

Ɏɚɤɬɨɪ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ɂɫɬɨɱɧɢɤ ɜɨɡɞɟɣɫɬɜɢɹ 
ȿɞɢɧɢɰɵ 

ɢɡɦɟɪɟɧɢɹ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ɍɪɨɜɟɧɶ 
ɜɨɡɞɟɣɫɬɜɢɹ 

Ɇɟɬɨɞ ɫɧɢɠɟɧɢɹ 
ɭɪɨɜɧɹ 

ɜɨɡɞɟɣɫɬɜɢɹ ɞɨ 
ɧɨɪɦɚɬɢɜɧɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ 

ȼɢɛɪɚɰɢɹ 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɞȻ 72 ɇɟɬ 

Ɍɟɩɥɨɜɨɟ 
ɜɨɡɞɟɣɫɬɜɢɟ 

Ʉɨɬɥɵ ȼɬ/ɫɦ2 154 ɇɟɬ 

Ɍɟɩɥɨɜɨɟ 
ɜɨɡɞɟɣɫɬɜɢɟ 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ 

ȼɬ/ɦ2 132 ɇɟɬ 

ɒɭɦ Ʉɨɬɥɵ ɞȻȺ 75-83 

ɩɪɟɞɭɫɦɨɬɪɟɬɶ 
ɨɛɟɫɩɟɱɟɧɢɟ 
ɩɪɟɞɟɥɶɧɵɯ 

ɭɪɨɜɧɟɣ ɡɜɭɤɨɜɨɝɨ 
ɞɚɜɥɟɧɢɹ 

ɒɭɦ 

Ⱦɢɧɚɦɢɱɟɫɤɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ, 

ɜɟɧɬɢɥɹɰɢɨɧɧɵɟ ɭɫɬɚɧɨɜɤɢ, 
ɤɨɦɩɪɟɫɫɨɪɵ, ɤɨɬɥɵ 

ɞȻȺ 86 ɇɟɬ 

ɒɭɦ 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɞȻȺ 84-89,4 ɇɟɬ 

 

3.25.2 Ɍɨɩɥɢɜɨɫɧɚɛɠɟɧɢɟ 

 

Ⱦɚɧɧɵɟ ɩɨ ɜɵɛɪɨɫɚɦ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɢ ɩɨɬɪɟɛɥɟɧɢɸ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɩɪɨɰɟɫɫɚ ɬɨɩɥɢɜɨɫɧɚɛɠɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 3.337 – 3.338. 

 

Ɍɚɛɥɢɰɚ 3.337 – ȼɵɛɪɨɫɵ ɩɪɢ ɨɪɝɚɧɢɡɚɰɢɢ ɩɪɨɰɟɫɫɚ ɬɨɩɥɢɜɨɫɧɚɛɠɟɧɢɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ 
ɜɵɛɪɨɫɨɜ 

Ʉɨɞ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ ɩɨ 
1316 (I – ɞɥɹ 

ɚɬɦ. ɜɨɡɞɭɯɚ) 

Ƚɨɞɨɜɚɹ ɦɚɫɫɚ 
ɜɵɛɪɨɫɨɜ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɬ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ 

ɜɵɛɪɨɫɨɜ, ɝ/ɫ 

ɋɪɟɞɧɢɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ⱥɡɨɬɚ ɞɢɨɤɫɢɞ 1 0,013 8 10-4 8 10-4 0,0008 

Ⱥɡɨɬɚ ɨɤɫɢɞ 2 0,002 1,3 10-4 1,3 10-4 1,3 10-4 

ɋɟɪɵ ɞɢɨɤɫɢɞ 43 6 10-4 3,7 10-5 3,7 10-5 3,7 10-5 

ɍɝɥɟɪɨɞɚ 
ɨɤɫɢɞ 

46 0,03 0,002 0,002 0,002 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ 

C1-C-5 
(ɢɫɤɥɸɱɚɹ 

ɦɟɬɚɧ) 

56 0,05 1,05 1,05 1,05 

 
Ɍɚɛɥɢɰɚ 3.338 – ɉɨɬɪɟɛɥɟɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɩɪɢ ɨɪɝɚɧɢɡɚɰɢɢ ɩɪɨɰɟɫɫɚ 
ɬɨɩɥɢɜɨɫɧɚɛɠɟɧɢɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

ɉɨɬɪɟɛɥɟɧɢɟ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɤȼɬ*ɱ/ɬ 1,64 1,64 
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3.26 ɋɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ 

 

ɇɟɨɛɯɨɞɢɦɨɫɬɶ ɨɯɥɚɠɞɟɧɢɹ ɧɚ ɇɉɁ ɡɚɜɢɫɢɬ ɨɬ ɩɪɨɜɨɞɢɦɵɯ ɩɪɨɰɟɫɫɨɜ ɢ ɨɬ 
ɫɬɟɩɟɧɢ, ɞɨ ɤɨɬɨɪɨɣ ɨɧɢ ɢɧɬɟɝɪɢɪɭɸɬɫɹ, ɧɨ ɬɚɦ, ɝɞɟ ɩɪɢɦɟɧɹɸɬɫɹ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ 
ɜɨɞɵ, ɨɧɢ ɬɨɱɧɨ ɪɚɫɫɱɢɬɚɧɵ ɞɥɹ ɛɨɥɶɲɟɣ ɱɚɫɬɢ ɩɨɬɪɟɛɥɟɧɢɹ ɜɨɞɵ. ɇɚ ɇɉɁ ɜɚɠɧɨ 
ɦɚɤɫɢɦɢɡɢɪɨɜɚɬɶ ɢɧɬɟɝɪɚɰɢɸ ɬɟɩɥɚ ɧɚ ɭɪɨɜɧɟ ɭɫɬɚɧɨɜɤɢ ɢ ɧɚ ɭɪɨɜɧɟ 
ɩɪɨɰɟɫɫɚ/ɞɟɹɬɟɥɶɧɨɫɬɢ, ɞɥɹ ɦɢɧɢɦɢɡɚɰɢɢ ɪɟɠɢɦɚ ɨɯɥɚɠɞɟɧɢɹ. ɉɨɷɬɨɦɭ ɩɨɬɪɟɛɧɨɫɬɶ ɜ 
ɷɧɟɪɝɢɢ ɞɥɹ ɨɯɥɚɠɞɟɧɢɹ ɛɭɞɟɬ ɡɚɜɢɫɟɬɶ ɨɬ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ, ɢɫɩɨɥɶɡɭɟɦɨɣ ɜɦɟɫɬɟ 
ɫ ɩɪɢɦɟɧɹɟɦɨɣ ɬɟɯɧɢɤɨɣ ɨɯɥɚɠɞɟɧɢɹ. 

Ɍɚɛɥɢɰɚ 3.339 ɩɨɤɚɡɵɜɚɟɬ ɨɛɵɱɧɨɟ ɪɚɡɞɟɥɟɧɢɟ ɩɨɬɪɟɛɧɨɫɬɟɣ ɞɥɹ ɨɯɥɚɠɞɟɧɢɹ 
ɧɚ ɇɉɁ (ɇɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɣ ɡɚɜɨɞ ɝɢɞɪɨɤɪɟɤɢɧɝɚ ɫ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 7 ɦɥɧ 
ɬ/ɝɨɞ). 

Ɍɚɛɥɢɰɚ 3.340 ɞɚɟɬ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɦɨɳɧɨɫɬɟɣ ɨɯɥɚɠɞɟɧɢɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɞɢɚɩɚɡɨɧɨɦ ɬɟɦɩɟɪɚɬɭɪɵ ɜɧɭɬɪɢ ɨɛɵɱɧɨɝɨ ɇɉɁ. (ɇɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɣ ɡɚɜɨɞ 
ɝɢɞɪɨɤɪɟɤɢɧɝɚ ɫ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 7 ɦɥɧ ɬ/ɝɨɞ). 

 
Ɍɚɛɥɢɰɚ 3.339 – ɉɨɬɪɟɛɧɨɫɬɢ ɞɥɹ ɨɯɥɚɠɞɟɧɢɹ ɧɚ ɇɉɁ 

ɉɪɢɥɨɠɟɧɢɹ 
Ɇɨɳɧɨɫɬɢ ɨɯɥɚɠɞɟɧɢɹ 
Ɇȼɬ % 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɩɨɬɨɤɢ 400 94 
ɇɚɫɨɫɵ, ɤɨɦɩɪɟɫɫɨɪɵ 10 2 
ȼɚɤɭɭɦɧɵɟ ɫɢɫɬɟɦɵ 15 4 
ɂɬɨɝ 425 100 
ɂɫɬɨɱɧɢɤ: [119, Bloemkolk ɢ van der Schaaf, 1996 ɝ.] 

 
Ɍɚɛɥɢɰɚ 3.340 – Ɉɛɵɱɧɵɣ ɪɟɠɢɦ ɨɯɥɚɠɞɟɧɢɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɢɚɩɚɡɨɧɨɦ ɬɟɦɩɟɪɚɬɭɪ 
Ʉɨɧɟɱɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ (Ɍ) 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɪɟɞɚ (ɋ) 

Ɋɟɠɢɦ ɨɯɥɚɠɞɟɧɢɹ 
Ɇȼɬ % 

Ɍ>43 380 95 
43>T>38 15 4 
38>T>30 0 0 
30>T 5 1 
ɂɬɨɝ 400 100 
ɂɫɬɨɱɧɢɤ: [119, Bloemkolk ɢ van der Schaaf, 1996 ɝ.] 

 

ɉɨɬɪɟɛɥɟɧɢɟ 

ɗɧɟɪɝɢɹ ɩɨɬɪɟɛɥɹɟɬɫɹ ɧɚɫɨɫɚɦɢ ɜ ɫɢɫɬɟɦɟ ɜɨɞɹɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ ɢ 
ɜɟɧɬɢɥɹɬɨɪɚɦɢ ɜ ɫɢɫɬɟɦɟ ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ. ɋɢɫɬɟɦɚ ɜɨɞɹɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ 
ɢɫɩɨɥɶɡɭɟɬ ɜɨɞɭ ɢ ɬɪɟɛɭɟɬ ɯɢɦɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ, ɤɚɤ ɢɧɝɢɛɢɬɨɪɨɜ ɪɨɫɬɚ ɤɨɪɪɨɡɢɢ ɢ 
ɛɚɤɬɟɪɢɣ. Ⱦɥɹ ɛɨɥɟɟ ɩɨɞɪɨɛɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɢ ɞɚɧɧɵɯ ɟɠɟɝɨɞɧɨɝɨ ɩɨɬɪɟɛɥɟɧɢɹ ɞɚɧɵ 
ɫɫɵɥɤɢ ɧɚ ICS BREF. Ɉɛɟ ɫɢɫɬɟɦɵ ɜɨɞɹɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ, ɪɟɰɢɪɤɭɥɹɰɢɢ ɢ 
ɩɪɹɦɨɬɨɱɧɵɟ, ɬɪɟɛɭɸɬ ɞɨɛɚɜɨɤ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɡɚɫɨɪɟɧɢɹ ɢ/ɢɥɢ ɤɨɪɪɨɡɢɢ. Ɍɚɤ ɤɚɤ 
ɩɪɹɦɨɬɨɱɧɵɟ ɫɢɫɬɟɦɵ ɨɛɵɱɧɨ ɢɫɩɨɥɶɡɭɸɬ ɧɚɡɟɦɧɭɸ ɜɨɞɭ (ɥɢɛɨ ɩɪɟɫɧɭɸ, ɥɢɛɨ 
ɫɨɥɟɧɭɸ), ɲɚɧɫɵ ɡɚɫɨɪɟɧɢɹ ɛɨɥɟɟ ɜɵɫɨɤɢ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɪɟɰɢɪɤɭɥɢɪɭɸɳɢɦɢ 
ɫɢɫɬɟɦɚɦɢ. ɉɨ ɷɬɨɣ ɩɪɢɱɢɧɟ ɜ ɷɬɢɯ ɫɢɫɬɟɦɚɯ ɞɨɥɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɛɨɥɶɲɟ ɞɨɛɚɜɨɤ 
(ɬ.ɟ. ɯɥɨɪɢɫɬɵɣ ɛɢɨɰɢɞ), ɩɪɟɞɨɬɜɪɚɳɚɸɳɢɯ ɡɚɝɪɹɡɧɟɧɢɹ. ɋ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, 
ɚɧɬɢɤɨɪɪɨɡɢɣɧɵɟ ɞɨɛɚɜɤɢ ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ ɩɪɢɦɟɧɹɸɬɫɹ ɜ ɪɟɰɢɪɤɭɥɢɪɭɸɳɢɯ 
ɫɢɫɬɟɦɚɯ ɢ ɧɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɩɪɹɦɨɬɨɱɧɵɯ ɫɢɫɬɟɦɚɯ. 
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ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɞɵ ɜ ɫɢɫɬɟɦɚɯ ɨɯɥɚɠɞɟɧɢɹ ɛɨɥɟɟ ɧɢɡɤɨɟ ɜ ɪɟɰɢɪɤɭɥɢɪɭɸɳɢɯ 
ɫɢɫɬɟɦɚɯ, ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɩɪɹɦɨɬɨɱɧɵɦɢ ɫɢɫɬɟɦɚɦɢ (ɬɨɥɶɤɨ ɞɨ 3%). ȼ 
ɪɟɰɢɪɤɭɥɢɪɭɸɳɢɯ ɫɢɫɬɟɦɚɯ ɨɩɪɟɞɟɥɟɧɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɵ ɩɨɩɚɞɚɟɬ ɜ ɫɢɫɬɟɦɭ ɩɭɬɟɦ 
ɢɫɩɚɪɟɧɢɹ, ɜ ɜɢɞɟ ɤɚɩɟɥɟɤ ɜɥɚɝɢ ɢ ɤɚɤ ɫɥɢɜ ɢɥɢ ɧɢɫɯɨɞɹɳɢɣ ɩɨɬɨɤ ɤ ɫɢɫɬɟɦɟ ɨɱɢɫɬɤɢ 
ɫɬɨɱɧɵɯ ɜɨɞ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɬɪɟɛɭɟɬɫɹ ɩɨɞɩɢɬɨɱɧɚɹ ɜɨɞɚ ɜ ɢɧɬɟɪɜɚɥɟ ɨɤɨɥɨ 5% 
ɫɤɨɪɨɫɬɢ ɰɢɪɤɭɥɹɰɢɢ, ɱɬɨ ɷɤɜɢɜɚɥɟɧɬɧɨ ɢɫɩɨɥɶɡɨɜɚɧɢɸ 0,23 ɦ3 ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ ɧɚ 
ɬɨɧɧɭ ɩɟɪɟɪɚɛɨɬɚɧɧɨɣ ɫɵɪɨɣ ɧɟɮɬɢ. Ɉɞɧɚɤɨ, ɱɬɨɛɵ ɩɪɨɜɟɫɬɢ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɟ 
ɫɪɚɜɧɟɧɢɟ ɦɟɠɞɭ ɞɜɭɦɹ ɜɢɞɚɦɢ ɫɢɫɬɟɦ ɨɯɥɚɠɞɟɧɢɹ, ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɧɹɬɶ ɜɨ ɜɧɢɦɚɧɢɟ 
ɤɚɱɟɫɬɜɨ ɢɫɩɨɥɶɡɭɟɦɨɣ ɜɨɞɵ (ɱɚɫɬɨ ɩɪɹɦɨɬɨɱɧɵɟ ɫɢɫɬɟɦɵ). 
ɉɨɬɪɟɛɥɟɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɨɯɥɚɠɞɚɸɳɢɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ (ɝɪɚɞɢɪɧɢ, 
ɛɚɲɧɢ) ɩɪɢ ɨɪɝɚɧɢɡɚɰɢɢ ɩɪɨɰɟɫɫɚ ɨɱɢɫɬɤɢ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ ɢ ɞɨɡɢɪɨɜɚɧɢɹ 
ɪɟɚɝɟɧɬɨɜ ɨɛɨɪɨɬɧɨɣ ɫɢɫɬɟɦɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 3.341 ɢ 3.342. 
 
Ɍɚɛɥɢɰɚ 3.341 – ɉɨɬɪɟɛɥɟɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɩɪɢ ɨɪɝɚɧɢɡɚɰɢɢ ɩɪɨɰɟɫɫɚ 
ɨɱɢɫɬɤɢ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ ɢ ɞɨɡɢɪɨɜɚɧɢɹ ɪɟɚɝɟɧɬɨɜ ɨɛɨɪɨɬɧɨɣ ɫɢɫɬɟɦɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

ɉɨɬɪɟɛɥɟɧɢɟ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɤȼɬ*ɱ/ɬ 0,26 0,51 

ɩɪɟɫɧɚɹ ɜɨɞɚ ɤɭɛ.ɦ/ɬ 0,006 0,035 
 
Ɍɚɛɥɢɰɚ 3.342 – ɉɨɬɪɟɛɥɟɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɨɯɥɚɠɞɚɸɳɢɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ 
(ɝɪɚɞɢɪɧɢ, ɛɚɲɧɢ) 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

ɉɨɬɪɟɛɥɟɧɢɟ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɤȼɬ*ɱ/ɬ 0,19 0,56 

ɩɪɟɫɧɚɹ ɜɨɞɚ ɤɭɛ.ɦ/ɬ 0,23 0,29 

Ɉɯɥɚɠɞɚɸɳɚɹ ɜɨɞɚ ɤɭɛ.ɦ/ɬ 0,06 0,14 

 

Ɉɫɧɨɜɧɵɦ ɩɪɹɦɵɦ ɜɨɡɞɟɣɫɬɜɢɟɦ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɫɢɫɬɟɦ ɨɯɥɚɠɞɟɧɢɹ 
ɹɜɥɹɟɬɫɹ ɬɟɩɥɨ, ɭɜɟɥɢɱɢɜɚɸɳɟɟ ɬɟɦɩɟɪɚɬɭɪɭ ɢɫɩɨɥɶɡɭɟɦɨɣ ɨɯɥɚɠɞɚɸɳɟɣ ɠɢɞɤɨɫɬɢ. ȼ 
ɜɨɞɹɧɨɦ ɨɯɥɚɠɞɟɧɢɢ ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɝɨ ɡɚɜɨɞɚ ɭɜɟɥɢɱɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ (∆Ɍ) 
ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 10 – 15 ɋ. 

ɉɨɬɪɟɛɥɟɧɢɟ ɜɨɞɵ (ɭɩɨɦɢɧɚɟɦɨɟ ɜɵɲɟ), ɩɨɬɪɟɛɥɟɧɢɟ ɷɧɟɪɝɢɢ (ɧɚɫɨɫɵ, 
ɜɟɧɬɢɥɹɬɨɪɵ ɜɨɡɞɭɯɨɨɯɥɚɞɢɬɟɥɹ) ɢ ɡɚɝɪɹɡɧɟɧɢɟ ɜɨɞɵ ɹɜɥɹɸɬɫɹ ɝɥɚɜɧɵɦɢ ɩɪɨɛɥɟɦɚɦɢ 
ɷɤɨɥɨɝɢɢ ɫɢɫɬɟɦ ɨɯɥɚɠɞɟɧɢɹ. Ⱦɪɭɝɢɟ ɷɮɮɟɤɬɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɨɣ, 
ɜɤɥɸɱɚɸɬ ɩɪɨɢɡɜɨɞɫɬɜɨ ɲɭɦɚ (ɝɪɚɞɢɪɧɹ, ɧɚɫɨɫɵ, ɜɟɧɬɢɥɹɬɨɪɵ ɜɨɡɞɭɯɨɨɯɥɚɞɢɬɟɥɹ (97 
– 105 ɞȻ (Ⱥ) ɜ ɢɫɬɨɱɧɢɤɟ)) ɢ ɨɛɪɚɡɨɜɚɧɢɟ ɞɵɦɨɜɨɝɨ ɲɥɟɣɮɚ (ɝɪɚɞɢɪɧɹ). 

Ƚɥɚɜɧɵɟ ɡɚɝɪɹɡɧɢɬɟɥɢ, ɤɨɬɨɪɵɟ ɞɨɥɠɧɵ ɛɵɬɶ ɪɚɫɫɦɨɬɪɟɧɵ ɜ ɫɢɫɬɟɦɚɯ ɜɨɞɹɧɨɝɨ 
ɨɯɥɚɠɞɟɧɢɹ, ɷɬɨ ɯɥɨɪɢɫɬɵɟ ɢɥɢ ɛɪɨɦɢɪɨɜɚɧɧɵɟ ɞɨɛɚɜɤɢ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ 
ɡɚɫɨɪɟɧɢɣ, ɢ ɚɧɬɢɤɨɪɪɨɡɢɣɧɵɟ ɞɨɛɚɜɤɢ, ɜɤɥɸɱɚɸɳɢɟ ɜ ɫɟɛɹ ɰɢɧɤ, ɯɪɨɦ, ɦɨɥɢɛɞɟɧ ɢ 
ɬ.ɞ. Ɉɫɨɛɨɟ ɜɧɢɦɚɧɢɟ ɞɨɥɠɧɨ ɭɞɟɥɹɬɶɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɞɢɫɩɟɪɝɢɪɭɸɳɢɯ ɞɨɛɚɜɨɤ ɜ 
ɡɚɤɪɵɬɵɯ ɫɢɫɬɟɦɚɯ ɜɨɞɹɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ, ɨɫɨɛɟɧɧɨ ɤɨɝɞɚ ɫɬɨɤ ɧɚɩɪɚɜɥɹɟɬɫɹ ɤ 
ɭɫɬɚɧɨɜɤɟ ɨɱɢɫɬɤɢ ɜɨɞɵ ɜɵɞɟɥɟɧɢɹ ɦɚɫɥɚ, ɝɞɟ ɨɧ ɦɨɠɟɬ ɩɨɦɟɲɚɬɶ ɩɪɨɰɟɫɫɭ ɫɟɩɚɪɚɰɢɢ 
ɜɨɞɵ ɨɬ ɧɟɮɬɢ. ɉɪɹɦɨɬɨɱɧɚɹ ɫɢɫɬɟɦɚ ɜɦɟɫɬɟ ɫ ɧɢɡɤɢɦ ɭɪɨɜɧɟɦ ɭɬɟɱɟɤ ɢ ɜɵɫɨɤɢɦ 
ɨɛɴɟɦɨɦ ɜɨɞɵ, ɨɡɧɚɱɚɟɬ, ɱɬɨ ɜɵɛɪɨɫɵ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ ɫɨɞɟɪɠɚɬ 0,1 – 1 ɦɝ/ɥ 
ɦɚɫɥɚ. Ɇɨɝɭɬ ɩɪɨɢɫɯɨɞɢɬɶ ɜɵɛɪɨɫɵ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɜ ɜɨɡɞɭɯ (ɜ ɪɟɡɭɥɶɬɚɬɟ ɭɬɟɱɟɤ ɢ 



ɂɌɋ 30–2017 

459 
 

ɨɱɢɳɟɧɢɹ). ȼɵɛɪɨɫɵ ɜ ɜɨɡɞɭɯ, ɤɚɤ ɭɩɨɦɢɧɚɥɨɫɶ ɪɚɧɟɟ, ɜɚɪɶɢɪɭɸɬɫɹ ɨɬ 0,5 ɞɨ 85 ɝ 
ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɧɚ ɦ3 ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ, ɪɟɰɢɪɤɭɥɢɪɭɸɳɟɣ ɱɟɪɟɡ ɝɪɚɞɢɪɧɢ [119, 
Bloemkolk ɢ van der Schaaf, 1996 ɝ.]. Ɉɯɥɚɠɞɟɧɢɟ ɩɭɬɟɦ ɡɚɥɢɜɚɧɢɹ ɜɨɞɨɣ (ɢɫɩɨɥɶɡɭɟɬɫɹ 
ɬɨɥɶɤɨ ɜ ɭɫɬɚɧɨɜɤɚɯ ɡɚɦɟɞɥɟɧɧɨɝɨ ɤɨɤɫɨɜɚɧɢɹ ɧɚ ɇɉɁ) ɩɪɢɜɨɞɢɬ ɤ ɜɵɫɨɤɢɦ ɜɵɛɪɨɫɚɦ 
ɩɚɪɚ, ɡɧɚɱɢɬɟɥɶɧɵɦ ɩɨɬɟɪɹɦ ɷɧɟɪɝɢɢ, ɛɨɥɶɲɨɦɭ ɨɛɴɟɦɭ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɨɞɵ ɢ 
ɫɟɪɶɟɡɧɨɦɭ ɡɚɝɪɹɡɧɟɧɢɸ ɜɨɞɵ. 

Ⱦɚɧɧɵɟ ɩɨ ɜɵɛɪɨɫɚɦ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ, ɨɬɯɨɞɚɦ, ɦɚɬɟɪɢɚɥɶɧɵɦ ɪɟɫɭɪɫɚɦ, 
ɢ ɮɢɡɢɱɟɫɤɨɦɭ ɜɨɡɞɟɣɫɬɜɢɸ ɨɬ ɨɯɥɚɠɞɚɸɳɢɯ ɭɫɬɪɨɣɫɬɜ (ɝɪɚɞɢɪɧɢ, ɛɚɲɧɢ) ɩɪɢ 
ɨɪɝɚɧɢɡɚɰɢɢ ɩɪɨɰɟɫɫɚ ɨɱɢɫɬɤɢ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ ɢ ɞɨɡɢɪɨɜɚɧɢɹ ɪɟɚɝɟɧɬɨɜ ɨɛɨɪɨɬɧɨɣ 
ɫɢɫɬɟɦɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 3.343 – 3.351. 

 
Ɍɚɛɥɢɰɚ 3.343 – ȼɵɛɪɨɫɵ ɩɪɢ ɨɪɝɚɧɢɡɚɰɢɢ ɩɪɨɰɟɫɫɚ ɨɱɢɫɬɤɢ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ ɢ 
ɞɨɡɢɪɨɜɚɧɢɹ ɪɟɚɝɟɧɬɨɜ ɨɛɨɪɨɬɧɨɣ ɫɢɫɬɟɦɵ  

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ 
ɜɵɛɪɨɫɨɜ 

Ʉɨɞ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ ɩɨ 
1316 (I – ɞɥɹ 

ɚɬɦ. ɜɨɡɞɭɯɚ) 

Ƚɨɞɨɜɚɹ ɦɚɫɫɚ 
ɜɵɛɪɨɫɨɜ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɬɨɧɧ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ 

ɜɵɛɪɨɫɨɜ, ɝ/ɫ 

ɋɪɟɞɧɢɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ⱥɦɢɥɟɧɵ 
(ɫɦɟɫɶ 

ɢɡɨɦɟɪɨɜ) 
60 0,4-74,5 0,013 4,7 2,4 

Ȼɟɧɡɨɥ 67 6 10-4–18,5 7 10-5 0,7 0,35 

Ⱦɢɦɟɬɢɥɛɟɧɡɨɥ 
(ɤɫɢɥɨɥ) (ɫɦɟɫɶ 
ɦɟɬɚ-, ɨɪɬɨ- ɢ 

ɩɚɪɚɢɡɨɦɟɪɨɜ) 

68 2 10-4–19,6 2 10-5 0,7 0,35 

Ɇɟɬɚɧ 33 0,27-8 0,008 1,46 0,73 

Ɇɟɬɢɥɛɟɧɡɨɥ 
(ɬɨɥɭɨɥ) 70 4 10-4–39,8 4 10-5 1,47 0,74 

ɋɟɪɨɜɨɞɨɪɨɞ 40 1 10-4–0,9 1,4 10-5 0,06 0,03 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ 

C12-C19 
58 0,14 0,02 0,02 0,02 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ 

C1-C5 
(ɢɫɤɥɸɱɚɹ 

ɦɟɬɚɧ) 

56 0,13-671,2 0,014 24,8 12,4 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ 

C6-C10 
57 0,05-82,3 0,005 6,2 3,1 

Ɏɟɧɨɥ 73 0,017-0,3 5 10-5 1,4 10-3 7 10-4 

ɗɬɢɥɛɟɧɡɨɥ 
(ɫɬɢɪɨɥ) 74 0,6 0,018 0,018 0,018 

ɗɬɢɥɟɧɝɥɢɤɨɥɶ 
(1,2-ɷɬɚɧɞɢɨɥ) ɞɨɩ. 172 0,4-11,1 0,056 0,68 0,37 
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Ɍɚɛɥɢɰɚ 3.344 – ȼɵɛɪɨɫɵ ɨɬ ɨɯɥɚɠɞɚɸɳɢɯ ɭɫɬɪɨɣɫɬɜ (ɝɪɚɞɢɪɧɢ, ɛɚɲɧɢ) 
ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ 
ɜɵɛɪɨɫɨɜ 

Ʉɨɞ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ ɩɨ 
1316 (I – ɞɥɹ 

ɚɬɦ. ɜɨɡɞɭɯɚ) 

Ƚɨɞɨɜɚɹ ɦɚɫɫɚ 
ɜɵɛɪɨɫɨɜ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɬ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ 

ɜɵɛɪɨɫɨɜ, ɝ/ɫ 

ɋɪɟɞɧɢɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ⱥɦɢɥɟɧɵ 
(ɫɦɟɫɶ 

ɢɡɨɦɟɪɨɜ) 
60 0,6-34,14 0,028 33,2 16,6 

Ȼɟɧɡɨɥ 67 0,6-17,7 0,029 0,64 0,33 

Ⱦɢɦɟɬɢɥɛɟɧɡɨɥ 
(ɤɫɢɥɨɥ) (ɫɦɟɫɶ 
ɦɟɬɚ-, ɨɪɬɨ- ɢ 

ɩɚɪɚɢɡɨɦɟɪɨɜ) 

68 0,6-19 0,028 1,1 0,57 

Ɇɟɬɢɥɛɟɧɡɨɥ 
(ɬɨɥɭɨɥ) 70 1,1-41,1 0,05 2,45 1,25 

ɋɟɪɨɜɨɞɨɪɨɞ 40 0,03-3,5 1,4 10-3 0,016 8,7 10-3 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ 

C6-C10 
57 58,5-655,8 2,8 23,8 13,3 

Ɏɟɧɨɥ 73 0,06-0,46 0,0036 0,015 0,009 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ 

C1-C5 
56 159 – – – 

 
Ɍɚɛɥɢɰɚ 3.345 – Ɉɬɯɨɞɵ ɩɪɢ ɨɪɝɚɧɢɡɚɰɢɢ ɩɪɨɰɟɫɫɚ ɨɱɢɫɬɤɢ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ ɢ 
ɞɨɡɢɪɨɜɚɧɢɹ ɪɟɚɝɟɧɬɨɜ ɨɛɨɪɨɬɧɨɣ ɫɢɫɬɟɦɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɬɯɨɞɚ 

ɂɫɬɨɱɧɢɤ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɨɜ 

Ʉɨɞ 
ɨɬɯɨɞɚ 

ɩɨ ɎɄɄɈ 

Ʉɥɚɫɫ 
ɨɩɚɫɧɨɫɬɢ 

ɨɬɯɨɞɚ 
ɞɥɹ Ɉɋ 

Ɇɚɫɫɚ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɚ ɜ 
ɪɟɮɟɪɟɧɬɧɨɦ 

ɝɨɞɭ, ɬ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɫɩɨɫɨɛɚ 

ɭɬɢɥɢɡɚɰɢɢ 
(ɜɬɨɪɢɱɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ) 
ɢɥɢ 

ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ 
ɨɬɯɨɞɚ 

Ɉɬɯɨɞɵ 
ɦɢɧɟɪɚɥɶɧɵɯ 

ɦɚɫɟɥ 
ɢɧɞɭɫɬɪɢɚɥɶɧɵɯ 

Ɂɚɦɟɧɚ ɦɚɫɥɚ 
ɢɧɞɭɫɬɪɢɚɥɶɧɨɝɨ 

40613001 
313 

3 0,02 ɉɟɪɟɪɚɛɨɬɤɚ 

Ɉɬɯɨɞɵ (ɨɫɚɞɤɢ) 
ɩɪɢ ɩɨɞɝɨɬɨɜɤɟ 
ɜɨɞɵ (ɨɫɚɞɨɤ 

ɛɚɫɫɟɣɧɨɜ 
ɧɟɮɬɟɨɬɞɟɥɢɬɟɥɟɣ 

ɢ ɝɪɚɞɢɪɟɧ) 

ɑɢɫɬɤɚ 
ɜɨɞɨɫɛɨɪɧɵɯ 

ɛɚɫɫɟɣɧɨɜ 
ɧɟɮɬɟɨɬɞɟɥɢɬɟɥɟɣ 

ɢ ɝɪɚɞɢɪɟɧ 

94100000 
00000 

4 3226,8 ɇɟɬ 

 
Ɍɚɛɥɢɰɚ 3.346 – Ɉɬɯɨɞɵ ɨɯɥɚɠɞɚɸɳɢɯ ɭɫɬɪɨɣɫɬɜ (ɝɪɚɞɢɪɧɢ, ɛɚɲɧɢ) 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɬɯɨɞɚ 

ɂɫɬɨɱɧɢɤ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɨɜ 

Ʉɨɞ ɨɬɯɨɞɚ 
ɩɨ ɎɄɄɈ 

Ʉɥɚɫɫ 
ɨɩɚɫɧɨɫɬɢ 

ɨɬɯɨɞɚ 
ɞɥɹ Ɉɋ 

Ɇɚɫɫɚ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɚ ɜ 
ɪɟɮɟɪɟɧɬɧɨɦ 

ɝɨɞɭ, ɬ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɫɩɨɫɨɛɚ 

ɭɬɢɥɢɡɚɰɢɢ 
(ɜɬɨɪɢɱɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ) 
ɢɥɢ 

ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ 
ɨɬɯɨɞɚ 

Ɉɬɯɨɞɵ 
ɦɢɧɟɪɚɥɶɧɵɯ 

ɦɚɫɟɥ 
ɢɧɞɭɫɬɪɢɚɥɶɧɵɯ 

ɇɚɫɨɫɧɨɟ ɢ 
ɤɨɦɩɪɟɫɫɨɪɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ 

40613001313 3 0,06 
ȼɬɨɪɢɱɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ 
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Ɍɚɛɥɢɰɚ 3.347 – ȼɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɪɚɡɥɢɱɧɵɯ ɫɢɫɬɟɦ ɨɯɥɚɠɞɟɧɢɹ 
ɞɥɹ ɨɛɵɱɧɨɝɨ ɇɉɁ [The BREF «Refining of Mineral Oil and Gas»] 

ȼɵ
ɛɪ

ɨɫ
ɵ

 ɢ
ɥɢ

 
ɫɨ

ɞɟ
ɪɠ

ɚɧ
ɢɟ

 

ɉ
ɪɹ

ɦ
ɨɬ

ɨɱ
ɧɵ

ɟ 

ɉ
ɪɹ

ɦ
ɨɬ

ɨɱ
ɧɵ

ɟ 
(ɡ

ɚɦ
ɤɧ

ɭɬ
ɚɹ

 
ɫɢ

ɫɬ
ɟɦ

ɚ)
 

Ƚɪ
ɚɞ

ɢɪ
ɧɹ

 

Ƚɪ
ɚɞ

ɢɪ
ɧɹ

 
(ɡ

ɚɦ
ɤɧ

ɭɬ
ɚɹ

 
ɫɢ

ɫɬ
ɟɦ

ɚ)
 

ȼɨ
ɡɞ

ɭɲ
ɧɵ

ɟ 
ɨɯ

ɥɚ
ɞɢ

ɬɟ
ɥɢ

 

ȼɨ
ɡɞ

ɭɲ
ɧɵ

ɟ 
ɨɯ

ɥɚ
ɞɢ

ɬɟ
ɥɢ

 
(ɡ

ɚɦ
ɤɧ

ɭɬ
ɚɹ

 
ɫɢ

ɫɬ
ɟɦ

ɚ)
 

ȼɨɞɚ 
Ɍɟɦɩɟɪɚɬɭɪɧɵɣ 
ɧɚɝɪɟɜ (Ɇȼɬ) 300 300 ɇɢɱɬɨɠɧ

ɵɣ 
ɇɢɱɬɨɠɧ
ɵɣ 

  

ɍɝɥɟɜɨɞɨɪɨɞɵ 
(ɤɝ/ɱɚɫ) 2,6 – 26       

ɏɢɦɢɱɟɫɤɨɟ 
ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɟ 
(ɚ) (ɤɝ/ɱɚɫ) 

2,6 2,6 3 – 25 3 – 25   

ɋɩɭɫɤ ɩɪɨɞɭɜɨɱɧɨɣ 
ɜɨɞɵ (ɦ3/ɱɚɫ) 26000 26000 156 156   

ȼɨɡɞɭɯ 
ȼɢɞɢɦɵɣ ɧɟɮɬɹɧɨɣ 
ɲɥɟɣɮ  

  + (ɫ) + (ɫ)   

ȼɨɞɹɧɨɣ ɩɚɪ (ɤɝ/ɱɚɫ)   468000 468000   
ɍɝɥɟɜɨɞɨɪɨɞɵ 
(ɤɝ/ɱɚɫ) 

  13 + (ɫ)   

ɉɨɬɪɟɛɥɟɧɢɟ 
ɷɧɟɪɝɢɢ (d) (ɤȼɬ) 3500 5500 5600 7000 2000 8700 

ɉɨɬɪɟɛɥɟɧɢɟ 
ɫɜɟɠɟɣ ɜɨɞɵ 
(ɦ3/ɱɚɫ) 

 ȼ 
ɡɚɦɤɧɭɬɨ
ɦ ɰɢɤɥɟ 

624 624 
  

Ⱦɪɭɝɢɟ ɜɪɟɞɧɵɟ ɜɨɡɞɟɣɫɬɜɢɹ 
ɒɭɦ (b) + + + + + + 
Ⱦɪɭɝɨɟ ȼɨɜɥɟɱɟɧɢɟ 

ɪɵɛɵ ɜɨ 
ɜɫɚɫɵɜɚɸɳ
ɢɣ ɩɨɬɨɤ 

ȼɨɜɥɟɱɟ
ɧɢɟ 
ɪɵɛɵ ɜɨ 
ɜɫɚɫɵɜɚ
ɸɳɢɣ 
ɩɨɬɨɤ 

Ɋɢɫɤ ɥɟɝɢɨɧɟɥɥɟɡɚ ɜ 
ɜɵɩɭɫɤɚɯ ɜɨɡɞɭɯɚ 

  

(ɚ) ɝɢɩɨɯɥɨɪɢɬ ɜ ɩɪɹɦɨɬɨɱɧɨɣ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɟ; ɚɧɬɢɤɨɪɪɨɡɢɨɧɧɵɟ, 
ɝɢɩɨɯɥɨɪɢɬɨɜɵɟ ɢ ɚɧɬɢɭɩɥɨɬɧɢɬɟɥɶɧɵɟ ɜɟɳɟɫɬɜɚ ɜ ɝɪɚɞɢɪɧɟ ɩɨɞɩɢɬɨɱɧɨɣ ɜɨɞɵ 
(b) ɫɦ. ɬɟɤɫɬ 
(ɫ) ɭɫɬɪɚɧɟɧɢɟ ɧɟɮɬɹɧɨɝɨ ɲɥɟɣɮɚ ɜɨɡɦɨɠɧɨɝɨ ɩɪɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɚɯ 
(d) ɩɨɬɟɪɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɧɟ ɜɤɥɸɱɟɧɵ 
(e) ȼɨɡɦɨɠɧɵɣ ɷɮɮɟɤɬ: ɭɬɟɱɤɚ ɜɨɡɞɭɯɨɨɯɥɚɞɢɬɟɥɟɣ ɹɜɥɹɟɬɫɹ ɧɟ ɯɨɪɨɲɨ-ɨɩɢɫɚɧɧɵɦ 
ɹɜɥɟɧɢɟɦ. Ɉɬɫɭɬɫɬɜɢɟ ɜɨɞɵ ɛɭɞɟɬ ɨɡɧɚɱɚɬɶ, ɱɬɨ ɤɨɪɪɨɡɢɹ ɧɟ ɹɜɥɹɟɬɫɹ ɜɚɠɧɵɦ 
ɮɚɤɬɨɪɨɦ, ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɫɢɫɬɟɦɚɦɢ ɜɨɞɹɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ. Ⱦɚɥɶɧɟɣɲɟɟ 
ɢɫɫɥɟɞɨɜɚɧɢɟ ɛɭɞɟɬ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɬɨɱɧɨɣ ɨɰɟɧɤɢ. 
+ ɗɮɮɟɤɬ ɩɪɢɫɭɬɫɬɜɭɟɬ 

 
Ɍɚɛɥɢɰɚ 3.348 – Ɏɢɡɢɱɟɫɤɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɩɪɢ ɨɪɝɚɧɢɡɚɰɢɢ ɩɪɨɰɟɫɫɚ ɨɱɢɫɬɤɢ 
ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ ɢ ɞɨɡɢɪɨɜɚɧɢɹ ɪɟɚɝɟɧɬɨɜ ɨɛɨɪɨɬɧɨɣ ɫɢɫɬɟɦɵ 

Ɏɚɤɬɨɪ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ɂɫɬɨɱɧɢɤ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɜɨɡɞɟɣɫɬɜɢɹ 

ɍɪɨɜɟɧɶ 
ɜɨɡɞɟɣɫɬɜɢɹ 

Ɇɟɬɨɞ ɫɧɢɠɟɧɢɹ ɭɪɨɜɧɹ 
ɜɨɡɞɟɣɫɬɜɢɹ ɞɨ 
ɧɨɪɦɚɬɢɜɧɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ 

Ɍɟɩɥɨɜɨɟ 
ɜɨɡɞɟɣɫɬɜɢɟ 

Ɏɚɤɬɨɪɵ ɫɪɟɞɵ, 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
°C 23,4-24,5 ɇɟɬ 

ɒɭɦ 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɞȻȺ 80-85 ɇɟɭɫɬɪɚɧɢɦɵɣ ɮɚɤɬɨɪ 

ɒɭɦ 
ɇɚɫɨɫɧɨɟ, 

ɤɨɦɩɪɟɫɫɨɪɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ 

ɞȻȺ 89.2 ɇɟɬ 
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Ɍɚɛɥɢɰɚ 3.349 – Ɏɢɡɢɱɟɫɤɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɨɯɥɚɠɞɚɸɳɢɯ ɭɫɬɪɨɣɫɬɜ (ɝɪɚɞɢɪɧɢ, ɛɚɲɧɢ) 

Ɏɚɤɬɨɪ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ɂɫɬɨɱɧɢɤ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɜɨɡɞɟɣɫɬɜɢɹ 

ɍɪɨɜɟɧɶ 
ɜɨɡɞɟɣɫɬɜɢɹ 

Ɇɟɬɨɞ ɫɧɢɠɟɧɢɹ ɭɪɨɜɧɹ 
ɜɨɡɞɟɣɫɬɜɢɹ ɞɨ 
ɧɨɪɦɚɬɢɜɧɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ 

ȼɢɛɪɚɰɢɹ ɇɚɫɨɫɧɚɹ 
ɞȻ (ɩɨ ɨɫɢ 

X,Y,Z) 
83-85,85-
87,86-87 

ɇɟɬ 

ɒɭɦ ɇɚɫɨɫɧɚɹ ɞȻȺ 82-85 ɇɟɬ 

ɒɭɦ 
ɋɜɟɱɢ /Ɉɬɤɪɵɬɚɹ 

ɬɟɪɪɢɬɨɪɢɹ 
ɞȻȺ 74 ɇɟɬ 

ɒɭɦ 

Ⱥɩɩɚɪɚɬɧɵɣ ɞɜɨɪ 
(ɩɟɱɢ, ɟɦɤɨɫɬɢ, 
ɤɨɥɨɧɧɵ ɢ ɞɪ. 
ɨɛɨɪɭɞɨɜɚɧɢɟ) 

ɞȻȺ 96,9 ɇɟɬ 

 
Ɍɚɛɥɢɰɚ 3.350 – Ɇɚɬɟɪɢɚɥɶɧɵɟ ɪɟɫɭɪɫɵ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɜ ɩɪɨɰɟɫɫɟ ɨɱɢɫɬɤɢ 
ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ ɢ ɞɨɡɢɪɨɜɚɧɢɹ ɪɟɚɝɟɧɬɨɜ ɨɛɨɪɨɬɧɨɣ ɫɢɫɬɟɦɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

Ɍɢɩ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

ɂɧɝɢɛɢɬɨɪ  Ɋɟɚɝɟɧɬɵ ɬ 0,028 5,7 

Ⱦɢɫɩɟɪɫɚɧɬ  Ɋɟɚɝɟɧɬɵ ɬ 0,011 6,3 

Ȼɢɨɰɢɞ  Ɋɟɚɝɟɧɬɵ ɬ 2,2 5,5 

JurbySoft 80plus Ɋɟɚɝɟɧɬɵ ɬ 0,19 0,29 

Zetag 8185 Ɋɟɚɝɟɧɬɵ ɤɝ 11000 11000 

ɇɚɥɤɨ 68531 Ɋɟɚɝɟɧɬɵ ɤɝ 25925 25925 

Ɋɟɚɝɟɧɬ  ɪɟɚɝɟɧɬ ɤɝ 440 16513 

ɇɚɥɤɨ 3DT250  Ɋɟɚɝɟɧɬɵ ɤɝ 5234,4 19301,8 

ɧɚɥɤɨ 7385  Ɋɟɚɝɟɧɬɵ ɤɝ 2009,3 9739,2 

Ƚɢɩɨɯɥɨɪɢɬ ɧɚɬɪɢɹ  Ɋɟɚɝɟɧɬɵ ɤɝ 5843,4 200023 

ɇɚɥɤɨ 3434 Ɋɟɚɝɟɧɬɵ ɤɝ 10320 23229 

ɉɨɥɢɚɥɸɦɢɧɢɣ ɯɥɨɪɢɞ  Ɋɟɚɝɟɧɬɵ ɤɝ 13188 13188 

Ʉɢɫɥɨɬɚ ɫɟɪɧɚɹ 
ɬɟɯɧɢɱɟɫɤɚɹ 93 % 

Ɋɟɚɝɟɧɬɵ ɤɝ 814,9 814,9 

ɇɚɬɪ ɟɞɤɢɣ 100 % Ɋɟɚɝɟɧɬɵ ɤɝ 870,6 870,6 

Ⱥɧɬɢɫɤɚɥɚɧɬ  Ɋɟɚɝɟɧɬɵ ɤɝ 638,3 638,3 

Ȼɢɫɭɥɶɮɢɬ ɧɚɬɪɢɹ  Ɋɟɚɝɟɧɬɵ ɤɝ 562,54 562,54 

YurbySoft M 432 Ɋɟɚɝɟɧɬɵ ɤɝ 296,1 296,1 

YurbySoft M 4330 Ɋɟɚɝɟɧɬɵ ɤɝ 173 173 

ɇɚɥɤɨ 8506 PLUS Ɋɟɚɝɟɧɬɵ ɤɝ 1805,7 13670,4 

ɇɚɥɤɨ 8514 PLUS Ɋɟɚɝɟɧɬɵ ɤɝ 1176 15937,5 

ɇɚɥɤɨ 7330 Ɋɟɚɝɟɧɬɵ ɤɝ 1050 16900 

ɇɚɥɤɨ ɋɌ40 Ɋɟɚɝɟɧɬɵ ɤɝ 5800 7020 

ɇɚɥɤɨ 3D187 Ɋɟɚɝɟɧɬɵ ɤɝ 2488,9 2488,9 

ɇɚɥɤɨ 3D185 Ɋɟɚɝɟɧɬɵ ɤɝ 1087,1 1087,1 
 
Ɍɚɛɥɢɰɚ 3.351 – Ɇɚɬɟɪɢɚɥɶɧɵɟ ɪɟɫɭɪɫɵ ɨɯɥɚɠɞɚɸɳɢɯ ɭɫɬɪɨɣɫɬɜ (ɝɪɚɞɢɪɧɢ, ɛɚɲɧɢ) 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

Ɍɢɩ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

ɂɧɝɢɛɢɬɨɪ 
ɛɢɨɨɬɥɨɠɟɧɢɣ 

Ɋɟɚɝɟɧɬɵ ɬ 23,4 153,1 

ɂɧɝɢɛɢɬɨɪ 
ɫɨɥɟɨɬɥɨɠɟɧɢɣ 

Ɋɟɚɝɟɧɬɵ ɬ 153,6 2219,8 

Ⱦɢɫɩɟɪɫɚɧɬ Ɋɟɚɝɟɧɬɵ ɬ 5,4 52,5 
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3.27 ȼɨɞɨɫɧɚɛɠɟɧɢɟ 

 

Ⱦɚɧɧɵɟ ɩɨ ɜɵɛɪɨɫɚɦ, ɫɛɪɨɫɚɦ, ɨɬɯɨɞɚɦ, ɦɚɬɟɪɢɚɥɶɧɵɦ ɪɟɫɭɪɫɚɦ ɢ 
ɮɢɡɢɱɟɫɤɨɦɭ ɜɨɡɞɟɣɫɬɜɢɸ ɩɪɢ ɩɨɞɝɨɬɨɜɤɟ ɜɨɞɵ ɢɡ ɜɨɞɨɡɚɛɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɚɯ 3.352 – 3.356. 

 

Ɍɚɛɥɢɰɚ 3.352 – ȼɵɛɪɨɫɵ ɩɪɢ ɩɨɞɝɨɬɨɜɤɟ ɜɨɞɵ ɢɡ ɜɨɞɨɡɚɛɨɪɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ 
ɜɵɛɪɨɫɨɜ 

Ʉɨɞ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ ɩɨ 
1316 (I – ɞɥɹ 

ɚɬɦ. ɜɨɡɞɭɯɚ) 

Ƚɨɞɨɜɚɹ ɦɚɫɫɚ 
ɜɵɛɪɨɫɨɜ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɬ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ 

ɜɵɛɪɨɫɨɜ, ɝ/ɫ 

ɋɪɟɞɧɢɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ⱥɦɦɢɚɤ 4 4,2 0,13 0,134 0,132 
ɋɟɪɧɚɹ 
ɤɢɫɥɨɬɚ 

42 0,04 6 10-4 1,2 10-3 9 10-4 

ɍɝɥɟɪɨɞɚ 
ɨɤɫɢɞ 

46 2,2 0,065 0,072 0,069 

ɇɚɬɪɢɣ 
ɝɢɞɪɨɤɫɢɞ 

(ɇɚɬɪɢɹ ɝɢɞɪɨ-
ɨɤɢɫɶ, ɇɚɬɪ 
ɟɞɤɢɣ, ɋɨɞɚ 

ɤɚɭɫɬɢɱɟɫɤɚɹ) 

ɞɨɩ. 193 0,25 9 10-4 8 10-3 0,0045 

 
Ɍɚɛɥɢɰɚ 3.353 – ɋɛɪɨɫɵ ɩɪɢ ɩɨɞɝɨɬɨɜɤɟ ɜɨɞɵ ɢɡ ɜɨɞɨɡɚɛɨɪɚ 

ɇ
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ɚɧ
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ɹɡ
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ɜɟ
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ɜɟ
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ɋɭɥɶɮɚɬ-ɚɧɢɨɧ 
(ɫɭɥɶɮɚɬɵ) 98 Ⱦɚ 64,8 10 3830 1920 

ɋɭɯɨɣ ɨɫɬɚɬɨɤ 167 Ⱦɚ 80,7 29 4442 2235,5 

pH ɞɨɩ. 170 Ⱦɚ 1,4 5,2 8,1 6,7 

 
Ɍɚɛɥɢɰɚ 3.354 – Ɉɬɯɨɞɵ ɩɪɢ ɩɨɞɝɨɬɨɜɤɟ ɜɨɞɵ ɢɡ ɜɨɞɨɡɚɛɨɪɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɬɯɨɞɚ 

ɂɫɬɨɱɧɢɤ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɨɜ 

Ʉɨɞ ɨɬɯɨɞɚ 
ɩɨ ɎɄɄɈ 

Ʉɥɚɫɫ 
ɨɩɚɫɧɨɫɬɢ 

ɨɬɯɨɞɚ 
ɞɥɹ Ɉɋ 

Ɇɚɫɫɚ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɚ ɜ 
ɪɟɮɟɪɟɧɬɧɨɦ 

ɝɨɞɭ, ɬ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɫɩɨɫɨɛɚ 

ɭɬɢɥɢɡɚɰɢɢ 
(ɜɬɨɪɢɱɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ) 
ɢɥɢ 

ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ 
ɨɬɯɨɞɚ 

ɉɟɫɨɤ, 
ɡɚɝɪɹɡɧɟɧɧɵɣ 
ɧɟɮɬɶɸ ɢɥɢ 

ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ 
(ɫɨɞɟɪɠɚɧɢɟ 
ɧɟɮɬɢ ɢɥɢ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 
15% ɢ ɛɨɥɟɟ) 

Ɍɟɪɪɢɬɨɪɢɹ 
ɭɫɬɚɧɨɜɨɤ 

91920101393 3 0,33-0,69 ɇɟɬ 

ɍɝɨɥɶ 
ɚɤɬɢɜɢɪɨɜɚɧɧɵɣ 
ɨɬɪɚɛɨɬɚɧɧɵɣ, 
ɡɚɝɪɹɡɧɟɧɧɵɣ 

ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ 
(ɫɨɞɟɪɠɚɧɢɟ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 
ɦɟɧɟɟɟ 15%) 

ɍɝɨɥɶɧɵɣ 
ɮɢɥɶɬɪ 

44250402204 4 270,4 ɇɟɬ 
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Ɍɚɛɥɢɰɚ 3.355– Ɇɚɬɟɪɢɚɥɶɧɵɟ ɪɟɫɭɪɫɵ ɩɪɢ ɩɨɞɝɨɬɨɜɤɟ ɜɨɞɵ ɢɡ ɜɨɞɨɡɚɛɨɪɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

Ɍɢɩ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

ɋɨɞɚ 
ɤɚɭɫɬɢɱɟɫɤɚɹ,100% 

Ɋɟɚɝɟɧɬɵ ɬ 6,4 11,1 

Ɍɪɢɧɚɬɪɢɣɮɨɫɮɚɬ, 
100% 

Ɋɟɚɝɟɧɬɵ ɬ 0,37 0,5 

Ʉɨɧɰɟɧɬɪɚɬ 
ɦɢɧɟɪɚɥɶɧɵɣ Ƚɚɥɢɬ 

Ɋɟɚɝɟɧɬɵ ɤɝ 13152 13152 

 
Ɍɚɛɥɢɰɚ 3.356 – Ɏɢɡɢɱɟɫɤɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɩɪɢ ɩɨɞɝɨɬɨɜɤɟ ɜɨɞɵ ɢɡ ɜɨɞɨɡɚɛɨɪɚ 

Ɏɚɤɬɨɪ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ɂɫɬɨɱɧɢɤ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɜɨɡɞɟɣɫɬɜɢɹ 

ɍɪɨɜɟɧɶ 
ɜɨɡɞɟɣɫɬɜɢɹ 

Ɇɟɬɨɞ ɫɧɢɠɟɧɢɹ 
ɭɪɨɜɧɹ 

ɜɨɡɞɟɣɫɬɜɢɹ ɞɨ 
ɧɨɪɦɚɬɢɜɧɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ 

ȼɢɛɪɚɰɢɹ ɇɚɫɨɫɧɚɹ ɞȻ 112 ɋɨɨɬɜɟɬɫɬɜɭɟɬ ɧɨɪɦɟ 

ɒɭɦ ɇɚɫɨɫɧɚɹ ɞȻȺ 95 ɇɟɬ 

ɒɭɦ 
Ɏɢɥɶɬɪɨɜɚɥɶɧɨɟ 

ɨɬɞɟɥɟɧɢɟ 
ɞȻȺ 78 ɋɨɨɬɜɟɬɫɬɜɭɟɬ ɧɨɪɦɟ 

ɒɭɦ ɋɟɤɰɢɹ ɧɟɣɬɪɚɥɢɡɚɰɢɢ ɞȻȺ 88 ɇɟɬ 

ɒɭɦ 
Ȼɥɨɤ ɞɟɚɷɪɚɬɨɪɨɜ, 

ɬɟɩɥɨɜɨɣ ɩɭɧɤɬ 
ɞȻȺ 86 ɇɟɬ 

ɒɭɦ 

Ⱦɢɧɚɦɢɱɟɫɤɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ, 

ɜɟɧɬɢɥɹɰɢɨɧɧɵɟ 
ɭɫɬɚɧɨɜɤɢ, 

ɤɨɦɩɪɟɫɫɨɪɵ, ɤɨɬɥɵ 

ɞȻȺ 81,3 ɇɟɬ 

 

3.28 Ʉɚɧɚɥɢɡɚɰɢɨɧɧɵɟ ɢ ɨɱɢɫɬɧɵɟ ɫɨɨɪɭɠɟɧɢɹ 

 

3.28.1 Ʉɚɧɚɥɢɡɚɰɢɨɧɧɵɟ ɧɚɫɨɫɵ 

 

ɉɨɬɪɟɛɥɟɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɢ ɮɢɡɢɱɟɫɤɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɨɬ 
ɤɚɧɚɥɢɡɚɰɢɨɧɧɵɯ ɧɚɫɨɫɨɜ ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɬɚɛɥɢɰɚɯ 3.357, 3.358. 

 

Ɍɚɛɥɢɰɚ 3.357 – ɉɨɬɪɟɛɥɟɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɤɚɧɚɥɢɡɚɰɢɨɧɧɵɦɢ ɧɚɫɨɫɚɦɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

ɉɨɬɪɟɛɥɟɧɢɟ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɤȼɬ*ɱ/ɬ 0,021 0,18 

 
Ɍɚɛɥɢɰɚ 3.358 – Ɏɢɡɢɱɟɫɤɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɨɬ ɤɚɧɚɥɢɡɚɰɢɨɧɧɵɯ ɧɚɫɨɫɨɜ 

Ɏɚɤɬɨɪ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ɂɫɬɨɱɧɢɤ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɜɨɡɞɟɣɫɬɜɢɹ 

ɍɪɨɜɟɧɶ 
ɜɨɡɞɟɣɫɬɜɢɹ 

Ɇɟɬɨɞ ɫɧɢɠɟɧɢɹ 
ɭɪɨɜɧɹ 

ɜɨɡɞɟɣɫɬɜɢɹ ɞɨ 
ɧɨɪɦɚɬɢɜɧɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ 

ɒɭɦ ɍɍɁ ɞȻȺ 84 ɇɟɬ 

ȼɢɛɪɚɰɢɹ ɍɍɁ ɞȻ (ɩɨ ɨɫɢ X,Y,Z) 84,85,85 ɇɟɬ 
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3.28.2 Ɍɟɯɧɨɥɨɝɢɢ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ 

 

Ⱦɚɧɧɵɟ ɩɨ ɜɵɛɪɨɫɚɦ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ, ɫɛɪɨɫɚɦ, ɩɨɬɪɟɛɥɟɧɢɸ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ, ɦɚɬɟɪɢɚɥɶɧɵɦ ɪɟɫɭɪɫɚɦ, ɨɬɯɨɞɚɦ ɢ ɮɢɡɢɱɟɫɤɨɦɭ 
ɜɨɡɞɟɣɫɬɜɢɸ ɨɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɤɚɧɚɥɢɡɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɚɯ 3.359 – 3.364. 

 

Ɍɚɛɥɢɰɚ 3.359 – ȼɵɛɪɨɫɵ ɨɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɤɚɧɚɥɢɡɚɰɢɢ  

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ 
ɜɵɛɪɨɫɨɜ 

Ʉɨɞ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ ɩɨ 
1316 (I – ɞɥɹ 

ɚɬɦ. ɜɨɡɞɭɯɚ) 

Ƚɨɞɨɜɚɹ ɦɚɫɫɚ 
ɜɵɛɪɨɫɨɜ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɬ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ 

ɜɵɛɪɨɫɨɜ, ɝ/ɫ 

ɋɪɟɞɧɢɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ⱥɡɨɬɚ ɞɢɨɤɫɢɞ 1 0,017-20 3,6 10-3 0,63 0,32 
Ⱥɡɨɬɚ ɨɤɫɢɞ 2 0,1-1,9 9,6 10-3 0,037 0,023 

Ⱥɦɢɥɟɧɵ 
(ɫɦɟɫɶ 

ɢɡɨɦɟɪɨɜ) 
60 1 10-4–201,1 7 10-6 3,8 1,9 

Ⱥɦɦɢɚɤ 4 
0,001-3,4 

 
0,07 0,07 0,07 

Ȼɟɧɡɚɩɢɪɟɧ 7 2 10-5 1 10-6 1 10-6 1 10-6 
Ȼɟɧɡɨɥ 67 2 10-5-57,3 1 10-6 1,9 0,8 

Ⱦɢɦɟɬɢɥɛɟɧɡɨɥ 
(ɤɫɢɥɨɥ) (ɫɦɟɫɶ 
ɦɟɬɚ-, ɨɪɬɨ- ɢ 

ɩɚɪɚɢɡɨɦɟɪɨɜ) 
68 3 10-5-36,52 1 10-6 0,35 0,18 

Ʉɟɪɨɫɢɧ 156 
4 10-3– 
8,2 10-3 

– – – 

Ʌɟɬɭɱɢɟ 
ɨɪɝɚɧɢɱɟɫɤɢɟ 
ɫɨɟɞɢɧɟɧɢɹ 

ɞɨɩ. 162 
10,2-2881,5 

 
– – – 

Ɇɚɝɧɢɣ ɨɤɫɢɞ 30 78,8-276,3 2,5 10,8 6,7 
Ɇɟɬɚɧ 33 0,0024-51,1 2,8 10-4 4,4 2,2 

Ɇɟɬɢɥɛɟɧɡɨɥ 
(ɬɨɥɭɨɥ) 70 1 10-5-94,9 2 10-6 1,2 0,6 

ɉɪɨɩɢɥɟɧ 64 0,6-40,3 0,018 0,5 0,26 
ɉɵɥɶ 

ɧɟɨɪɝɚɧɢɱɟɫɤɚɹ 
ɫ ɫɨɞɟɪɠɚɧɢɟɦ 
ɤɪɟɦɧɢɹ ɦɟɧɟɟ 
20, 20 – 70, ɚ 

ɬɚɤɠɟ ɛɨɥɟɟ 70 
ɩɪɨɰɟɧɬɨɜ 

37 0,75-2,1 0,02 0,19 0,1 

ɋɟɪɨɜɨɞɨɪɨɞ 40 3 10-4-1,44 9 10-6 0,06 0,03 
ɋɟɪɵ ɞɢɨɤɫɢɞ 43 0,0015-0,05 0,0025 0,005  
ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ 

C12-C19 
58 0,1-43,03 0,026 0,068 0,047 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ C1-

C5 (ɢɫɤɥɸɱɚɹ 
ɦɟɬɚɧ) 

56 0,04-1660 0,0013 6,1 3,05 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ C6-

C10 
57 0,014-1258,81 5 10-4 15,3 7,65 

ɍɝɥɟɪɨɞ (ɋɚɠɚ) ɞɨɩ. 195 0,0026-0,0047 – – – 
ɍɝɥɟɪɨɞɚ ɨɤɫɢɞ 46 0,01-0,028 – – – 

Ɏɟɧɨɥ 73 
3,4 10-6– 

1,1 
1 10-7 0,02 0,01 

ɏɥɨɪɨɩɪɟɧ 54 3-590,1 0,09 20,65 10,4 
ɗɬɢɥɛɟɧɡɨɥ 

(ɫɬɢɪɨɥ) 74 0,015 0,007 0,0067 0,0067 

ɗɬɢɥɟɧ 65 0,33-12,9 0,01 0,43 0,22 
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Ɍɚɛɥɢɰɚ 3.360 – ɋɛɪɨɫɵ ɨɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɤɚɧɚɥɢɡɚɰɢɢ  
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ɳ

ɟɫ
ɬɜ

ɚ 
ɫɛ

ɪɨ
ɫɨ

ɜ,
 

ɦ
ɝ/ɥ

 

pH ɞɨɩ. 170 Ⱦɚ/ɇɟɬ 
ɧɟɬ 

ɞɚɧɧɵɯ 
4,9 10,1 7,5 

Ⱥɥɸɦɢɧɢɣ 2 Ⱦɚ 0,35 0,027 1,51 0,77 
Ⱥɦɦɨɧɢɣ-ɢɨɧ 5 Ⱦɚ 0,2-38,5 0,1 29,2 14,65 

ȺɋɉȺȼ (ɚɧɢɨɧɧɵɟ 
ɫɢɧɬɟɬɢɱɟɫɤɢɟ 
ɩɨɜɟɪɯɧɨɫɬɧɨ-

ɚɤɬɢɜɧɵɟ 
ɜɟɳɟɫɬɜɚ) 

92 Ⱦɚ 0,003-9,9 0,02 0,5 0,26 

ȻɉɄ 5 164 Ⱦɚ 0,16 1 80,2 40,6 
ȻɉɄ ɩɨɥɧ. 165 Ⱦɚ 2,7-296,5 2,8 22,7 12,75 

ȼɡɜɟɲɟɧɧɵɟ 
ɜɟɳɟɫɬɜɚ 

166 Ⱦɚ 
0,054-
2307,5 

0,5 177,2 266,05 

Ɋɚɫɬɜɨɪɟɧɧɵɣ 
ɤɢɫɥɨɪɨɞ 

ɞɨɩ. 183 Ⱦɚ 0,12-0,9 2,6 8 5,3 

ɀɟɥɟɡɨ 47 Ⱦɚ 0,04-9,9 0,03 4,1 2,07 
Ɇɚɝɧɢɣ 61 Ⱦɚ 5 4,4 6,3 5,4 

Ɇɚɪɝɚɧɟɰ 62 Ⱦɚ 0,025 0,006 0,12 0,063 
Ɇɟɞɶ 63 Ⱦɚ 0,0013-0,1 0,001 0,0065 0,0038 

Ɇɟɬɚɧɨɥ 
(ɦɟɬɢɥɨɜɵɣ ɫɩɢɪɬ) 64 Ⱦɚ 

0,017-
14,25 

2,3 344,5 173,4 

ɇɟɮɬɟɩɪɨɞɭɤɬɵ 
(ɧɟɮɬɶ) 74 Ⱦɚ 0,002-9,5 0,02 742,1 371,06 

ɇɢɬɪɚɬ-ɚɧɢɨɧ 76 Ⱦɚ 
0,069-
889,4 

0,5 44,7 22,6 

ɇɢɬɪɢɬ-ɚɧɢɨɧ 77 Ⱦɚ 0,017-1,98 0,02 68 34,01 
ɇɋɉȺȼ 

(ɧɟɢɨɧɨɝɟɧɧɵɟ 
ɫɢɧɬɟɬɢɱɟɫɤɢɟ 
ɩɨɜɟɪɯɧɨɫɬɧɨ-

ɚɤɬɢɜɧɵɟ 
ɜɟɳɟɫɬɜɚ) 

94 Ⱦɚ 1,3 0,16 0,24 0,2 

Ɉɛɳɢɟ 
ɤɨɥɢɮɨɪɦɧɵɟ 

ɛɚɤɬɟɪɢɢ 
162 ɇɟɬ – 650 650 650 

ɋɭɥɶɮɚɬ-ɚɧɢɨɧ 
(ɫɭɥɶɮɚɬɵ) 98 Ⱦɚ 

43,4-
9882,1 

27,9 484,3 256,1 

ɋɭɥɶɮɢɞɵ 99 Ⱦɚ/ɇɟɬ 0,5 0,002 316,2 158,1 

ɋɭɯɨɣ ɨɫɬɚɬɨɤ 167 Ⱦɚ 
1,6-

3338148,3 
61,6 1533 797,3 

Ɍɟɪɦɨɬɨɥɟɪɚɧɬɧɵɟ 
ɤɨɥɢɮɨɪɦɧɵɟ 

ɛɚɤɬɟɪɢɢ 
163 ɇɟɬ 

ɧɟɬ 
ɞɚɧɧɵɯ 

650 650 650 

Ɏɟɧɨɥ, 
ɝɢɞɪɨɤɫɢɛɟɧɡɨɥ 

119 Ⱦɚ 0,001-0,1 0,0005 129,3 64,7 

Ɏɨɫɮɚɬɵ (ɩɨ 
ɮɨɫɮɨɪɭ) 121 Ⱦɚ 0,03-19,8 0,02 3 1,51 

ɏɥɨɪɢɞ-ɚɧɢɨɧ 
(ɯɥɨɪɢɞɵ) 129 Ⱦɚ 

0,18-
20159,4 

9,9 443,3 226,6 

ɏɉɄ 168 ɇɟɬ 0,54 24,7 287,2 156 
ɏɪɨɦ 

ɲɟɫɬɢɜɚɥɟɧɬɧɵɣ 
131 Ⱦɚ 0,002 0,0025 0,0025 0,0025 

ɐɢɧɤ 135 Ⱦɚ 0,0055-1 0,002 0,0072 0,0037 
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Ɍɚɛɥɢɰɚ 3.361 – Ɉɬɯɨɞɵ ɨɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɤɚɧɚɥɢɡɚɰɢɢ  

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɬɯɨɞɚ 

ɂɫɬɨɱɧɢɤ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɨɜ 

Ʉɨɞ ɨɬɯɨɞɚ ɩɨ 
ɎɄɄɈ 

Ʉɥɚɫɫ 
ɨɩɚɫɧɨɫɬɢ 

ɨɬɯɨɞɚ 
ɞɥɹ Ɉɋ 

Ɇɚɫɫɚ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɚ ɜ 
ɪɟɮɟɪɟɧɬɧɨɦ 

ɝɨɞɭ, ɬ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɫɩɨɫɨɛɚ 

ɭɬɢɥɢɡɚɰɢɢ 
(ɜɬɨɪɢɱɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ) 
ɢɥɢ 

ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ 
ɨɬɯɨɞɚ 

ȼɫɩɥɵɜɲɢɟ 
ɧɟɮɬɟɩɪɨɞɭɤɬɵ ɢɡ 
ɧɟɮɬɟɥɨɜɭɲɟɤ ɢ 

ɚɧɚɥɨɝɢɱɧɵɯ 
ɫɨɨɪɭɠɟɧɢɣ 

ɇɟɮɬɟɥɨɜɭɲɤɚ 40635001313 3 5-10238 

ɉɟɪɟɞɚɱɚ ɧɚ 
ɭɬɢɥɢɡɚɰɢɸ 

ɞɪɭɝɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ 

Ɉɬɯɨɞɵ (ɨɫɚɞɤɢ) ɨɬ 
ɦɟɯɚɧɢɱɟɫɤɨɣ ɢ 

ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɨɱɢɫɬɤɢ 
ɫɬɨɱɧɵɯ ɜɨɞ (ɲɥɚɦ 

ɨɫɬɚɬɨɱɧɵɣ ɨɬ 
ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɨɱɢɫɬɤɢ 

ɫɬɨɱɧɵɯ ɜɨɞ) 

Ɉɱɢɫɬɤɚ ɫɬɨɱɧɵɯ 
ɜɨɞ 

72310202394 4 0,2 

ɉɟɪɟɞɚɱɚ ɧɚ 
ɭɬɢɥɢɡɚɰɢɸ 

ɞɪɭɝɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ 

Ɉɬɯɨɞɵ ɦɢɧɟɪɚɥɶɧɵɯ 
ɦɚɫɟɥ ɬɭɪɛɢɧɧɵɯ 

Ɂɚɦɟɧɚ ɦɚɫɥɚ ɜ 
ɨɛɨɪɭɞɨɜɚɧɢɢ 

40617001313 3 0,095 ɉɟɪɟɪɚɛɨɬɤɚ 

ɒɥɚɦ ɨɱɢɫɬɤɢ 
ɟɦɤɨɫɬɟɣ ɢ 

ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɨɬ 
ɧɟɮɬɢ ɢ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 

Ɂɚɱɢɫɬɤɚ ɟɦɤɨɫɬɟɣ 
ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɨɬ 
ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 

91120002393 3 1,5-2895 

ɉɟɪɟɞɚɱɚ ɧɚ 
ɭɬɢɥɢɡɚɰɢɸ 

ɞɪɭɝɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ 

ɂɥ ɢɡɛɵɬɨɱɧɵɣ 
ɛɢɨɥɨɝɢɱɟɫɤɢɯ 

ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ 
ɜ ɫɦɟɫɢ ɫ ɨɫɚɞɤɨɦ 

ɦɟɯɚɧɢɱɟɫɤɨɣ ɨɱɢɫɬɤɢ 
ɯɨɡɹɣɫɬɜɟɧɧɨ-ɛɵɬɨɜɵɯ 
ɢ ɫɦɟɲɚɧɧɵɯ ɫɬɨɱɧɵɯ 

ɜɨɞ 

Ɉɱɢɫɬɤɚ ɫɬɨɱɧɵɯ 
ɜɨɞ 

72220111394 4 0,5-32616 
ȼɬɨɪɢɱɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

Ɉɫɚɞɨɤ ɫ ɩɟɫɤɨɥɨɜɨɤ 
ɩɪɢ ɨɱɢɫɬɤɟ 

ɯɨɡɹɣɫɬɜɟɧɧɨ-ɛɵɬɨɜɵɯ 
ɢ ɫɦɟɲɚɧɧɵɯ ɫɬɨɱɧɵɯ 

ɜɨɞ ɩɪɚɤɬɢɱɟɫɤɢ 
ɧɟɨɩɚɫɧɵɣ 

ɗɤɫɩɥɭɚɬɚɰɢɹ 
ɩɟɫɤɨɥɨɜɤɢ 

72210202395 5 6,57-59,8 
ȼɬɨɪɢɱɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

ɉɟɫɨɤ, ɡɚɝɪɹɡɧɟɧɧɵɣ 
ɧɟɮɬɶɸ ɢɥɢ 

ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ 
(ɫɨɞɟɪɠɚɧɢɟ ɧɟɮɬɢ ɢ 
ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 15 % 

ɢ ɛɨɥɟɟ) 

Ʌɢɤɜɢɞɚɰɢɹ 
(ɡɚɫɵɩɤɚ ɩɟɫɤɨɦ) 

ɩɪɨɥɢɜɨɜ ɢ ɭɬɟɱɟɤ 
ɩɪɢ ɪɚɛɨɬɟ 

ɨɛɨɪɭɞɨɜɚɧɢɹ 

91920101393 3 6 ɉɟɪɟɪɚɛɨɬɤɚ 

ɍɝɨɥɶ ɚɤɬɢɜɢɪɨɜɚɧɧɵɣ 
ɨɬɪɚɛɨɬɚɧɧɵɣ, 
ɡɚɝɪɹɡɧɟɧɧɵɣ 

ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ 
(ɫɨɞɟɪɠɚɧɢɟ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 
ɦɟɧɟɟ 15 %) 

Ȼɢɨɯɢɦɢɱɟɫɤɚɹ 
ɨɱɢɫɬɤɚ 

ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ 
ɫɬɨɱɧɵɯ ɜɨɞ 

44250402204 4 42,8 

ɉɟɪɟɞɚɱɚ ɧɚ 
ɭɬɢɥɢɡɚɰɢɸ 

ɞɪɭɝɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 3.361 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɬɯɨɞɚ 

ɂɫɬɨɱɧɢɤ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɨɜ 

Ʉɨɞ ɨɬɯɨɞɚ ɩɨ 
ɎɄɄɈ 

Ʉɥɚɫɫ 
ɨɩɚɫɧɨɫɬɢ 

ɨɬɯɨɞɚ 
ɞɥɹ Ɉɋ 

Ɇɚɫɫɚ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɚ ɜ 
ɪɟɮɟɪɟɧɬɧɨɦ 

ɝɨɞɭ, ɬ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɫɩɨɫɨɛɚ 

ɭɬɢɥɢɡɚɰɢɢ 
(ɜɬɨɪɢɱɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ) 
ɢɥɢ 

ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ 
ɨɬɯɨɞɚ 

Ɉɬɯɨɞɵ 
ɦɢɧɟɪɚɥɶɧɵɯ ɦɚɫɟɥ 

ɢɧɞɭɫɬɪɢɚɥɶɧɵɯ 

ɇɚɫɨɫɧɨɟ ɢ 
ɤɨɦɩɪɟɫɫɨɪɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ 

40613001313 3 0,01-0,42 
ȼɬɨɪɢɱɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

Ɉɫɚɞɨɤ 
ɦɟɯɚɧɢɱɟɫɤɨɣ 

ɨɱɢɫɬɤɢ ɧɟɮɬɟ-
ɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ 

ɜɨɞ, ɫɨɞɟɪɠɚɳɢɣ 
ɧɟɮɬɟɩɪɨɞɭɤɬɵ ɜ 
ɤɨɥɢɱɟɫɬɜɟ 15% ɢ 

ɛɨɥɟɟ 

ɇɟɮɬɟɥɨɜɭɲɤɢ ɢ 
ɧɟɮɬɟɨɬɞɟɥɢɬɟɥɢ 

72310201393 3 1,6-31889,4 
ȼɬɨɪɢɱɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

Ɉɬɯɨɞɵ (ɨɫɚɞɤɢ)ɨɬ 
ɦɟɯɚɧɢɱɟɫɤɨɣ ɢ 
ɛɢɨɥɨɝɢɱɟɫɤɨɣ 

ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ 
(ɩɟɫɨɤ ɩɨɫɥɟ 
ɩɟɫɤɨɥɨɜɨɤ, 
ɤɟɪɚɦɡɢɬ) 

Ɇɟɯɚɧɢɱɟɫɤɚɹ ɢ 
ɛɢɨɥɨɝɢɱɟɫɤɚɹ 

ɨɱɢɫɬɤɚ ɫɬɨɱɧɵɯ 
ɜɨɞ 

72200000000 5 4,5-48,4 ɇɟɬ 

Ʉɟɤ ɩɟɪɟɪɚɛɨɬɤɢ 
ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ 

ɨɬɯɨɞɨɜ 
 74235101394 4 50,9 ɇɟɬ 

ȼɫɩɥɵɜɚɸɳɚɹ 
ɩɥɟɧɤɚ ɢɡ 

ɧɟɮɬɟɭɥɨɜɢɬɟɥɟɣ 
(ɛɟɧɡɢɧɨɭɥɨɜɢɬɟɥɟɣ) 

Ɇɟɯɚɧɢɱɟɫɤɨɟ 
ɨɬɫɬɚɢɜɚɧɢɟ 

ɩɪɨɦɵɲɥɟɧɧɵɯ 
ɫɬɨɱɧɵɯ ɜɨɞ ɨɬ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɢ 
ɜɡɜɟɲɟɧɧɵɯ 

ɜɟɳɟɫɬɜ 

5460020006033 3 21835,5 
ȼɬɨɪɢɱɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

ɒɥɚɦ 
ɧɟɮɬɟɨɬɞɟɥɢɬɟɥɶɧɵɯ 

ɭɫɬɚɧɨɜɨɤ 

ɑɢɫɬɤɚ ɟɦɤɨɫɬɟɣ 
ɯɪɚɧɟɧɢɹ 

ɥɨɜɭɲɟɱɧɨɝɨ 
ɩɪɨɞɭɤɬɚ 

5460030004033 3 571,4 
ȼɬɨɪɢɱɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

Ɉɬɯɨɞɵ (ɨɫɚɞɤɢ) ɩɪɢ 
ɦɟɯɚɧɢɱɟɫɤɨɣ ɢ 
ɛɢɨɥɨɝɢɱɟɫɤɨɣ 

ɨɱɢɫɬɤɟ ɫɬɨɱɧɵɯ ɜɨɞ 
(ɢɡɛɵɬɨɱɧɵɣ 
ɚɤɬɢɜɧɵɣ ɢɥ) 

Ȼɢɨɥɨɝɢɱɟɫɤɚɹ 
ɨɱɢɫɬɤɚ ɫɬɨɤɨɜ 

9430000000000 5 136,9-805,1 ɇɟɬ 

 
Ɍɚɛɥɢɰɚ 3.362 – ɉɨɬɪɟɛɥɟɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɱɢɫɬɧɵɯ 
ɫɨɨɪɭɠɟɧɢɣ ɢ ɤɚɧɚɥɢɡɚɰɢɢ  

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

ɉɨɬɪɟɛɥɟɧɢɟ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɤȼɬ*ɱ/ɬ 0,4 1,4 

ɉɨɬɪɟɛɥɟɧɢɟ ɩɚɪɚ Ƚɤɚɥ/ɬ 0,0001 0,005 

ɋɜɟɠɚɹ ɜɨɞɚ ɤɭɛ.ɦ/ɬ 0,001 0,001 

Ɍɟɩɥɨɮɢɤɚɰɢɨɧɧɚɹ ɜɨɞɚ ɬ.ɭ.ɬ./ɬ 0,00002 0,00036 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ (ɜɫɟɝɨ) ɬ.ɭ.ɬ./ɬ 9 10-6 1,7 10-5 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ 
(ɝɚɡɨɜɨɝɨ) ɬ.ɭ.ɬ./ɬ 9 10-6 1,7 10-5 
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Ɍɚɛɥɢɰɚ 3.363 – Ɏɢɡɢɱɟɫɤɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɢ 
ɤɚɧɚɥɢɡɚɰɢɢ  

Ɏɚɤɬɨɪ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ɂɫɬɨɱɧɢɤ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɜɨɡɞɟɣɫɬɜɢɹ 

ɍɪɨɜɟɧɶ 
ɜɨɡɞɟɣɫɬɜɢɹ 

Ɇɟɬɨɞ ɫɧɢɠɟɧɢɹ 
ɭɪɨɜɧɹ 

ɜɨɡɞɟɣɫɬɜɢɹ ɞɨ 
ɧɨɪɦɚɬɢɜɧɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ 

ȼɢɛɪɚɰɢɹ ɇɚɫɨɫɧɵɟ ɚɝɪɟɝɚɬɵ ɦɦ·ɫ-1 7,1 ɇɟɬ 

ȼɢɛɪɚɰɢɹ ɇɚɫɨɫɧɚɹ 
ɞȻ (ɩɨ ɨɫɢ 

X,Y,Z) 
82-84,83-

84,85 
ɇɟɬ 

ȼɢɛɪɚɰɢɹ 
ȼɨɡɞɭɲɧɚɹ 

ɤɨɦɩɪɟɫɫɨɪɧɚɹ 
ɞȻ (ɩɨ ɨɫɢ 

X,Y,Z) 
85,85,87 ɇɟɬ 

ȼɢɛɪɚɰɢɹ 
Ɂɞɚɧɢɟ ɪɟɲɟɬɨɤ 

(ɮɟɤɚɥɶɧɵɟ ɫɬɨɤɢ) 
ɞȻ (ɩɨ ɨɫɢ 

X,Y,Z) 
81,82,82 ɇɟɬ 

ȼɢɛɪɚɰɢɹ 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɞȻ 112 ɇɟɬ 

ɒɭɦ ɇɚɫɨɫɧɵɟ ɚɝɪɟɝɚɬɵ ɞȻȺ 47 -115 

ɉɪɟɞɭɫɦɨɬɪɟɬɶ 
ɨɛɟɫɩɟɱɟɧɢɟ 

ɩɪɟɞɟɥɶɧɵɯ ɭɪɨɜɧɟɣ 
ɡɜɭɤɨɜɨɝɨ ɞɚɜɥɟɧɢɹ 

ɒɭɦ Ƚɪɚɞɢɪɧɢ ɞȻȺ 74,0-80,0 

ɉɪɟɞɭɫɦɨɬɪɟɬɶ 
ɨɛɟɫɩɟɱɟɧɢɟ 

ɩɪɟɞɟɥɶɧɵɯ ɭɪɨɜɧɟɣ 
ɡɜɭɤɨɜɨɝɨ ɞɚɜɥɟɧɢɹ 

ɒɭɦ 
ȼɨɡɞɭɲɧɚɹ 

ɤɨɦɩɪɟɫɫɨɪɧɚɹ 
ɞȻȺ 86-90 ɇɟɬ 

ɒɭɦ 
Ɂɞɚɧɢɟ ɪɟɲɟɬɨɤ 

(ɮɟɤɚɥɶɧɵɟ ɫɬɨɤɢ) ɞȻȺ 70 ɇɟɬ 

ɒɭɦ Ɉɩɟɪɚɬɨɪɧɚɹ ɞȻȺ 58 ɇɟɬ 

ɒɭɦ 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɞȻȺ 80 ɇɟɬ 

 
Ɍɚɛɥɢɰɚ 3.364 – Ɇɚɬɟɪɢɚɥɶɧɵɟ ɪɟɫɭɪɫɵ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɱɢɫɬɧɵɯ 
ɫɨɨɪɭɠɟɧɢɣ ɢ ɤɚɧɚɥɢɡɚɰɢɢ  

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

Ɍɢɩ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɍɪɢɧɚɬɪɢɣɮɨɫɮɚɬ  Ɋɟɚɝɟɧɬɵ ɬ 15,8 15,8 

Ɏɨɫɮɨɪɧɚɹ ɤɢɫɥɨɬɚ Ɋɟɚɝɟɧɬɵ ɬ 5,3 5,3 

ɏɥɨɪɢɞ ɠɟɥɟɡɚ Ɋɟɚɝɟɧɬɵ ɬ 4,1 4,1 

Ƚɢɩɨɯɥɨɪɢɬ ɧɚɬɪɢɹ Ɋɟɚɝɟɧɬɵ ɬ 19,3 19,3 

Ʌɢɦɨɧɧɚɹ ɤɢɫɥɨɬɚ Ɋɟɚɝɟɧɬɵ ɬ 14 14 

ɍɝɨɥɶ 
ɚɤɬɢɜɢɪɨɜɚɧɧɵɣ 

ɝɪɚɧɭɥɢɪɨɜɚɧɧɵɣ 
ɦɚɪɤɢ ɋɈɊȻȿɊ 

Ɇɚɬɟɪɢɚɥɵ 

ɬ 

84,6 84,6 

Ɇɟɥɚɫɫɚ 
ɫɜɟɤɥɨɜɢɱɧɚɹ 

Ɋɟɚɝɟɧɬɵ 
ɬ 

70 70 

Ʉɚɪɛɚɦɢɞ Ɋɟɚɝɟɧɬɵ ɬ 0,5 0,5 

Ȼɚɤɬɟɪɢɚɥɶɧɵɣ 
ɩɪɟɩɚɪɚɬ ȻȺɄ-

ȼȿɊȺȾ® ɜ ɠɢɞɤɨɣ 
ɮɨɪɦɟ 

Ɋɟɚɝɟɧɬɵ ɦ3 0,7 0,7 

Ɇɨɸɳɢɣ ɩɪɟɩɚɪɚɬ  Ɋɟɚɝɟɧɬɵ ɦ3 0,7 0,7 

Ɏɥɨɤɭɥɹɧɬ Ɋɟɚɝɟɧɬɵ ɤɝ 0,8 7093178,4 

ɋɨɥɶ 
ɬɚɛɥɟɬɢɪɨɜɚɧɧɚɹ 

Ɇɚɬɟɪɢɚɥɵ ɤɝ 500 27000 

ɓɚɜɟɥɟɜɚɹ ɤɢɫɥɨɬɚ Ɋɟɚɝɟɧɬɵ ɬ 0,16 12 

ɂɡɜɟɫɬɶ ɯɥɨɪɧɚɹ Ɋɟɚɝɟɧɬɵ ɬ 0,054 0,093 

Ʉɨɚɝɭɥɹɧɬ  Ɋɟɚɝɟɧɬɵ ɝ/ɦ3 ɫɬɨɱɧɵɯ ɜɨɞ 2,2 34,8 
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3.28.3 Ɉɬɩɚɪɤɚ ɤɢɫɥɨɣ ɜɨɞɵ 

 

Ʉɢɫɥɚɹ ɜɨɞɚ ɫ ɪɚɡɥɢɱɧɵɯ ɭɫɬɚɧɨɜɨɤ ɇɉɁ ɩɨ ɛɨɥɶɲɟɣ ɱɚɫɬɢ ɨɬɩɚɪɢɜɚɟɬɫɹ ɧɚ 
ɨɬɩɚɪɧɨɣ ɤɨɥɨɧɧɟ ɤɢɫɥɨɣ ɜɨɞɵ (SWS) ɢ ɨɛɵɱɧɨ ɦɨɠɟɬ ɩɨɜɬɨɪɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ 
ɜɦɟɫɬɟ ɫ ɩɪɨɦɵɜɨɱɧɨɣ ɜɨɞɨɣ ɜɟɪɯɚ ɭɫɬɚɧɨɜɤɢ ɩɟɪɜɢɱɧɨɣ ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɮɬɢ ɧɚ 
ɭɫɬɚɧɨɜɤɟ ɨɛɟɫɫɨɥɢɜɚɧɢɹ. 

 

3.28.4 Ɉɞɧɨɫɬɭɩɟɧɱɚɬɚɹ ɨɬɩɚɪɤɚ 

 

Ȼɨɥɶɲɢɧɫɬɜɨ ɭɫɬɚɧɨɜɨɤ ɨɬɩɚɪɤɢ ɤɢɫɥɨɣ ɜɨɞɵ ɨɞɧɨɫɬɭɩɟɧɱɚɬɵɟ, ɬɪɟɛɭɸɳɢɟ 
ɨɞɧɭ ɨɬɩɚɪɧɭɸ ɤɨɥɨɧɧɭ. ɉɨɬɨɤɢ ɤɢɫɥɨɣ ɜɨɞɵ ɫ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɭɫɬɚɧɨɜɨɤ 
ɫɨɛɢɪɚɸɬɫɹ ɜ ɫɛɨɪɧɢɤɟ ɤɢɫɥɨɣ ɜɨɞɵ. Ɉɧ ɮɭɧɤɰɢɨɧɢɪɭɟɬ ɤɚɤ ɨɬɫɬɨɣɧɢɤ, ɝɞɟ 
ɩɪɨɢɫɯɨɞɢɬ ɨɬɞɟɥɟɧɢɟ ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ ɫɥɨɹ. ɂɡ ɷɬɨɝɨ ɪɟɡɟɪɜɭɚɪɚ ɤɢɫɥɚɹ ɜɨɞɚ 
ɩɟɪɟɤɚɱɢɜɚɟɬɫɹ ɱɟɪɟɡ ɬɟɩɥɨɨɛɦɟɧɧɢɤ «ɫɵɪɶɟ-ɫɬɨɤɢ» ɧɚ ɜɟɪɯ ɨɬɩɚɪɧɨɣ ɤɨɥɨɧɧɵ. 
Ʉɢɫɥɚɹ ɜɨɞɚ ɨɬɩɚɪɢɜɚɟɬɫɹ ɩɪɨɬɢɜɨɬɨɱɧɵɦ ɩɚɪɨɦ, ɤɨɬɨɪɵɣ ɩɨɞɚɟɬɫɹ ɢɡ ɪɟɛɨɣɥɟɪɚ. 

Ɋɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ ɜ ɤɨɥɨɧɧɟ ɜɚɪɶɢɪɭɟɬɫɹ ɨɬ 0,5 ɞɨ 1,2 ɛɚɪ (ɢɡɛ) ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɧɚɩɪɚɜɥɟɧɢɹ ɨɬɯɨɞɹɳɢɯ ɝɚɡɨɜ. ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɪɢɦɟɧɹɟɬɫɹ ɤɨɧɬɪɨɥɶ pH ɞɥɹ 
ɨɩɬɢɦɢɡɚɰɢɢ ɭɞɚɥɟɧɢɹ H2S ɢɥɢ NH3. 

Ʉɢɫɥɵɟ ɨɬɯɨɞɹɳɢɟ ɝɚɡɵ ɫ ɭɫɬɚɧɨɜɤɢ ɨɬɩɚɪɤɢ ɤɢɫɥɨɣ ɜɨɞɵ ɧɚɩɪɚɜɥɹɸɬɫɹ ɧɚ 
ɭɫɬɚɧɨɜɤɭ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɫɟɪɵ (SRU), ɜ ɩɟɱɶ ɞɥɹ ɫɠɢɝɚɧɢɹ ɨɬɯɨɞɨɜ ɢɥɢ ɧɚ ɮɚɤɟɥ. Ʉɚɤ 
ɬɨɥɶɤɨ ɨɬɯɨɞɹɳɢɟ ɝɚɡɵ ɧɚɩɪɹɦɭɸ ɧɚɩɪɚɜɥɟɧɵ ɜ ɩɟɱɶ ɢɥɢ ɧɚ ɮɚɤɟɥ, ɷɬɨ ɫɟɪɶɟɡɧɨ 
ɜɥɢɹɟɬ ɧɚ ɨɛɳɢɣ ɜɵɛɪɨɫ SO2 (ɞɨ 40%) ɢ NOx ɧɚ ɇɉɁ, ɩɨɷɬɨɦɭ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɟɟ (ɢ 
ɫɟɣɱɚɫ ɷɬɨ ɹɜɥɹɟɬɫɹ ɨɛɳɟɣ ɩɪɚɤɬɢɤɨɣ) ɧɚɩɪɚɜɥɹɬɶ ɝɚɡɵ ɧɚ ɭɫɬɚɧɨɜɤɭ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ 
ɫɟɪɵ. 

 

3.28.5 Ⱦɜɭɯɫɬɭɩɟɧɱɚɬɚɹ ɨɬɩɚɪɤɚ 

 

Ⱦɜɭɯɫɬɭɩɟɧɱɚɬɚɹ ɭɫɬɚɧɨɜɤɚ ɨɱɢɫɬɤɢ ɤɢɫɥɵɯ ɫɬɨɤɨɜ ɨɬɥɢɱɚɟɬɫɹ ɨɬ 
ɨɞɧɨɫɬɭɩɟɧɱɚɬɨɣ ɬɟɦ, ɱɬɨ ɩɟɪɜɚɹ ɤɨɥɨɧɧɚ ɪɚɛɨɬɚɟɬ ɩɪɢ ɧɢɡɤɨɦ pH = 6, ɩɪɢ 
ɜɵɫɨɤɨɦ ɞɚɜɥɟɧɢɢ (9 ɛɚɪ ɢɡɛ.), H2S ɭɞɚɥɹɟɬɫɹ ɱɟɪɟɡ ɜɟɪɯ ɢ NH3/ɜɨɞɚ ɱɟɪɟɡ ɧɢɡ 
ɤɨɥɨɧɧɵ. Ⱥ ɜɬɨɪɚɹ ɤɨɥɨɧɧɚ ɪɚɛɨɬɚɟɬ ɩɪɢ ɛɨɥɟɟ ɜɵɫɨɤɨɦ pH = 10, NH3 ɭɞɚɥɹɟɬɫɹ 
ɱɟɪɟɡ ɜɟɪɯ ɢ ɩɨɬɨɤ ɨɬɩɚɪɟɧɧɨɣ ɜɨɞɵ – ɱɟɪɟɡ ɧɢɡ ɤɨɥɨɧɧɵ. ɉɪɚɜɢɥɶɧɨ 
ɫɩɪɨɟɤɬɢɪɨɜɚɧɧɚɹ ɟɦɤɨɫɬɶ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɨɬɞɟɥɟɧɢɹ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɢ ɜɨɞɵ 
ɦɨɠɟɬ ɬɚɤɠɟ ɞɚɬɶ ɩɪɟɢɦɭɳɟɫɬɜɨ ɜ ɫɨɤɪɚɳɟɧɢɢ ɩɨɫɬɭɩɥɟɧɢɹ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɜ 
ɫɟɤɰɢɸ ɨɱɢɫɬɤɢ ɤɢɫɥɵɯ ɫɬɨɤɨɜ. Ɍɚɤɚɹ ɭɫɬɚɧɨɜɤɚ ɞɚɟɬ ɛɨɥɟɟ ɧɢɡɤɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ 
H2S ɢ NH3 ɜ ɨɬɩɚɪɟɧɧɨɣ ɜɨɞɟ (ɬɚɛɥɢɰɚ 3.365). Ⱦɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɧɚɩɪɚɜɥɹɬɶ ɧɚ 
ɭɫɬɚɧɨɜɤɭ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɟɪɵ ɬɨɥɶɤɨ ɤɢɫɥɵɟ ɨɬɯɨɞɹɳɢɟ ɝɚɡɵ, ɨɛɪɚɡɨɜɚɧɧɵɟ ɩɪɢ 
ɩɟɪɜɨɣ ɫɬɚɞɢɢ ɨɬɩɚɪɤɢ, ɤɨɬɨɪɵɟ ɧɟ ɫɨɞɟɪɠɚɬ ɜɵɫɨɤɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ NH3, ɱɬɨ 
ɩɨɡɜɨɥɹɟɬ ɢɡɛɟɠɚɬɶ ɧɚɪɭɲɟɧɢɹ ɩɪɨɬɟɤɚɧɢɹ ɪɟɚɤɰɢɢ Ʉɥɚɭɫɚ ɢɡ-ɡɚ ɨɛɪɚɡɨɜɚɧɢɹ 
ɚɦɦɨɧɢɟɜɵɯ ɨɬɥɨɠɟɧɢɣ. 
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Ɍɚɛɥɢɰɚ 3.365 – ɗɤɨɥɨɝɢɱɟɫɤɢɟ ɩɪɟɢɦɭɳɟɫɬɜɚ ɭɫɬɚɧɨɜɨɤ ɨɬɩɚɪɤɢ ɤɢɫɥɵɯ ɫɬɨɤɨɜ 

ɉɨɬɨɤ ɂɫɬɨɱɧɢɤ Ɋɚɫɯɨɞ Ɇɢɧ/ɦɚɤɫ 
ɫɨɫɬɚɜ Ʉɨɦɦɟɧɬɚɪɢɢ 

ȼɵɛɪɨɫɵ: 
ɤɢɫɥɵɣ ɝɚɡ 

Ɉɬɯɨɞɹɳɢɣ ɝɚɡ 
ɭɫɬɚɧɨɜɤɢ 
ɨɬɩɚɪɤɢ ɤɢɫɥɨɣ 
ɜɨɞɵ 
ɧɚɩɪɚɜɥɹɟɬɫɹ ɧɚ 
ɭɫɬɚɧɨɜɤɭ 
ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɫɟɪɵ 

Ɂɚɜɢɫɢɬ ɨɬ 
ɫɩɟɰɢɮɢɤɢ 
ɭɫɬɚɧɨɜɤɢ 

ȼ ɨɫɧɨɜɧɨɦ 
H2S ɢ NH3. 
ɋɨɫɬɚɜ 
ɡɚɜɢɫɢɬ ɨɬ 
ɤɚɱɟɫɬɜɚ 
ɧɟɮɬɢ ɢ 
ɤɨɧɮɢɝɭɪɚɰɢɢ 
ɇɉɁ 

2-ɫɬɭɩɟɧɱɚɬɚɹ ɨɬɩɚɪɤɚ 
ɦɨɝɥɚ ɛɵ ɩɨɡɜɨɥɢɬɶ 
ɨɬɞɟɥɟɧɢɟ ɤɢɫɥɨɝɨ 
ɝɚɡɚ ɜ ɩɨɬɨɤɚɯ, 
ɧɚɫɵɳɟɧɧɵɯ H2S ɢ 
NH3, ɤɨɬɨɪɵɟ ɡɚɬɟɦ 
ɦɨɝɭɬ ɛɵɬɶ ɨɱɢɳɟɧɵ ɫ 
ɛɨɥɶɲɟɣ 
ɷɮɮɟɤɬɢɜɧɨɫɬɶɸ 

ɋɬɨɤɢ: 
Ɉɬɩɚɪɟɧɧɚɹ 
ɤɢɫɥɚɹ ɜɨɞɚ 

ɋɬɨɤɢ ɭɫɬɚɧɨɜɤɢ 
ɨɬɩɚɪɤɢ ɤɢɫɥɨɣ 
ɜɨɞɵ 
ɢɫɩɨɥɶɡɭɸɬɫɹ 
ɤɚɤ 
ɩɪɨɦɵɜɨɱɧɚɹ 
ɜɨɞɚ 
ɨɛɟɫɫɨɥɢɜɚɬɟɥɹ 
ɢɥɢ 
ɧɚɩɪɚɜɥɹɸɬɫɹ 
ɧɚ ɭɫɬɚɧɨɜɤɭ 
ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ 
ɜɨɞ 

20-50 ɦ3/ɱ 
ɧɚ ɇɉɁ ɫ 
5Ɇɬ/ɝɨɞ 

ɏɉɄ: 500ɦɝ/ɥ 
H2S: 10ɦɝ/ 
Ɏɟɧɨɥ: 30-
100 ɦɝ/ɥ 
NH3: 75-150 
ɦɝ/ɥ 

Ʉɨɥɢɱɟɫɬɜɨ 
ɨɬɩɚɪɟɧɧɨɣ ɤɢɫɥɨɣ 
ɜɨɞɵ ɦɨɠɟɬ ɛɵɬɶ 
ɫɨɤɪɚɳɟɧɨ 
ɨɝɪɚɧɢɱɟɧɢɟɦ ɡɚɤɚɱɤɢ 
ɩɚɪɚ ɧɚ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɭɫɬɚɧɨɜɤɚɯ ɢ 
ɭɜɟɥɢɱɟɧɢɸ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɪɟɛɨɣɥɟɪɚ. 

 

Ɍɚɛɥɢɰɚ 3.366, ɩɪɢɜɟɞɟɧɧɚɹ ɞɚɥɟɟ, ɞɟɦɨɧɫɬɪɢɪɭɟɬ ɞɨɫɬɢɝɚɟɦɵɟ ɭɪɨɜɧɢ ɞɥɹ 
ɨɞɧɨɫɬɭɩɟɧɱɚɬɨɣ ɭɫɬɚɧɨɜɤɢ. 

Ɉɬɩɚɪɟɧɧɚɹ ɤɢɫɥɚɹ ɜɨɞɚ ɦɨɠɟɬ ɛɵɬɶ ɧɚɩɪɚɜɥɟɧɚ ɧɚ ɭɫɬɚɧɨɜɤɭ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ 
ɜɨɞ, ɢɥɢ, ɱɬɨ ɹɜɥɹɟɬɫɹ ɛɨɥɟɟ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɵɦ, ɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɭɫɬɚɧɨɜɤɢ ɞɥɹ 
ɩɨɜɬɨɪɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɨɫɥɟ ɨɯɥɚɠɞɟɧɢɹ, ɟɫɥɢ ɷɬɨ ɬɪɟɛɭɟɬɫɹ. ɇɨɪɦɚɥɶɧɨ 
ɨɬɩɚɪɟɧɧɚɹ ɤɢɫɥɚɹ ɜɨɞɚ ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɤɚɤ ɩɪɨɦɵɜɨɱɧɚɹ ɠɢɞɤɨɫɬɶ 
ɨɛɟɫɫɨɥɢɜɚɬɟɥɹ, ɩɪɢ ɭɫɥɨɜɢɢ, ɱɬɨ ɭɪɨɜɟɧɶ ɟɟ ɡɚɝɪɹɡɧɟɧɢɹ ɧɟ ɩɪɟɜɵɲɚɟɬ ɧɨɪɦɵ (NH3 – 

ɦɟɧɟɟ 150 ɦɝ/ɥ ɢ H2S – ɦɟɧɟɟ 20 ɦɝ/ɥ). Ⱦɚɧɧɵɟ ɨɝɪɚɧɢɱɟɧɢɹ ɬɪɟɛɭɸɬɫɹ ɞɥɹ 
ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɤɨɪɪɨɡɢɢ ɧɚ ɭɫɬɚɧɨɜɤɚɯ. 
 
Ɍɚɛɥɢɰɚ 3.366 – ɉɨɤɚɡɚɬɟɥɢ ɞɜɭɯɫɬɭɩɟɧɱɚɬɨɣ ɨɬɩɚɪɤɢ ɤɢɫɥɵɯ ɜɨɞ ɧɚ ɇɉɁ  

ɉɚɪɚɦɟɬɪɵ ɉɨɞɚɱɚ ɧɚ ɩɟɪɜɭɸ 
ɤɨɥɨɧɧɭ (ɦɝ/ɥ) 

ȼɵɯɨɞ 2 ɤɨɥɨɧɧɵ 
(ɦɝ/ɥ) 

Ʉɨɧɟɱɧɵɟ ɫɬɨɤɢ 
ɩɨɫɥɟ ɨɱɢɫɬɤɢ ɧɚ 
ɭɫɬɚɧɨɜɤɟ ɨɱɢɫɬɤɢ 
ɫɬɨɱɧɵɯ ɜɨɞ 
(WWTP) (ɦɝ/ɥ) 

ɏɢɦɢɱɟɫɤɚɹ 
ɩɨɬɪɟɛɧɨɫɬɶ ɜ 
ɤɢɫɥɨɪɨɞɟ 

14400 599 37 

ɍɝɥɟɜɨɞɨɪɨɞɵ 98 4 1,1 
ɇɟɨɪɝɚɧɢɱɟɫɤɢɣ 
ɚɡɨɬ 

1373 6 7 

NH4-N 1372 5 5 
Ɏɟɧɨɥɵ 182 141 0,1 
ɋɭɥɶɮɢɞɵ 1323 5 0,5 

 

ɉɪɢ ɞɜɭɯɫɬɭɩɟɧɱɚɬɨɦ ɩɪɨɰɟɫɫɟ ɨɬɩɚɪɤɢ ɤɢɫɥɵɯ ɜɨɞ ɦɨɠɟɬ ɛɵɬɶ ɜ ɰɟɥɨɦ 
ɞɨɫɬɢɝɧɭɬɨ ɭɞɚɥɟɧɢɟ H2S ɢ NH3 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɧɚ 98% ɢ 95%, ɢ ɨɫɬɚɬɨɱɧɚɹ 

ɤɨɧɰɟɧɬɪɚɰɢɹ ɜ ɨɬɩɚɪɟɧɧɵɯ ɜɨɞɚɯ ɜ ɞɢɚɩɚɡɨɧɟ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 0,1-1,0 ɦɝ/ɥ ɢ 1-10ɦɝ/ɥ. 
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Ⱥɦɦɢɚɤ, ɨɛɪɚɡɨɜɚɧɧɵɣ ɜ ɪɟɡɭɥɶɬɚɬɟ ɞɜɭɯɫɬɭɩɟɧɱɚɬɨɝɨ ɩɪɨɰɟɫɫɚ ɨɬɩɚɪɤɢ, ɦɨɠɟɬ 
ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧ ɧɚ ɇɉɁ, ɚ ɢɦɟɧɧɨ ɞɥɹ ɫɨɤɪɚɳɟɧɢɹ ɜɵɛɪɨɫɨɜ NOx (ɫɟɥɟɤɬɢɜɧɨɟ ɧɟ 
ɤɚɬɚɥɢɬɢɱɟɫɤɨɟ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ). 

ɂɧɮɨɪɦɚɰɢɹ ɨ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɤɚɡɚɬɟɥɹɯ ɩɨ ɭɫɬɚɧɨɜɤɟ ɞɜɭɯɫɬɭɩɟɧɱɚɬɨɣ 
ɨɬɩɚɪɤɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɩɛɥɢɰɟ 3.367. 
Ɍɚɛɥɢɰɚ 3.367 – ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɚɹ ɢɧɮɨɪɦɚɰɢɹ ɩɨ ɭɫɬɚɧɨɜɤɟ ɞɜɭɯɫɬɭɩɟɧɱɚɬɨɣ ɨɬɩɚɪɤɢ 

ɉɨɬɪɟɛɥɟɧɢɟ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ (ɤȼɬ/n) 

Ɋɚɫɯɨɞ ɩɚɪɚ (ɤɝ/ɬ) Ɋɚɫɯɨɞ ɤɢɫɥɨɬɵ ɢ ɤɚɭɫɬɢɤɚ 

2-3 100-200 ɇɟɬ ɞɚɧɧɵɯ 
Ȼɨɥɶɲɢɧɫɬɜɨ ɭɫɬɚɧɨɜɨɤ ɨɬɩɚɪɤɢ ɤɢɫɥɨɣ ɜɨɞɵ ɢɦɟɸɬ ɭɪɚɜɧɢɬɟɥɶɧɭɸ ɟɦɤɨɫɬɶ ɞɥɹ 

ɭɞɚɥɟɧɢɹ ɭɧɟɫɟɧɧɵɯ ɩɚɪɚɦɢ ɭɝɥɟɜɨɞɨɪɨɞɨɜ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɜɵɡɜɚɬɶ ɫɛɨɣ ɧɚ ɭɫɬɚɧɨɜɤɟ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɟɪɵ ɧɢɠɟ ɩɨ ɩɨɬɨɤɭ. ɋɵɪɶɟ ɭɫɬɚɧɨɜɤɢ ɨɬɩɚɪɤɢ ɤɢɫɥɨɣ ɜɨɞɵ ɨɛɵɱɧɨ 
ɩɨɞɨɝɪɟɜɚɟɬɫɹ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚɦɢ «ɫɵɪɶɟ-ɫɬɨɤɢ» ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ ɜɜɨɞɚ ɜ ɤɨɥɨɧɧɭ 
100ɨɋ ɞɥɹ ɫɨɯɪɚɧɟɧɢɹ ɨɬɩɚɪɟɧɧɨɝɨ ɩɨɬɨɤɚ. Ⱦɥɹ ɨɬɩɚɪɧɨɣ ɤɨɥɨɧɧɵ, ɮɭɧɤɰɢɨɧɢɪɭɸɳɟɣ 
ɩɪɢ ɜɵɫɨɤɨɦ ɞɚɜɥɟɧɢɢ, ɜɨɡɦɨɠɧɵ ɩɨɜɵɲɟɧɧɵɟ ɬɟɦɩɟɪɚɬɭɪɵ. Ɉɞɧɚɤɨ ɫɥɟɞɭɟɬ ɢɡɛɟɝɚɬɶ 
ɬɚɤɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɫɵɪɶɹ, ɩɪɢ ɤɨɬɨɪɨɣ ɦɨɠɟɬ ɩɪɨɢɡɨɣɬɢ ɟɝɨ ɢɫɩɚɪɟɧɢɟ ɧɚ ɥɢɧɢɢ 
ɩɨɞɚɱɢ ɧɚ ɨɬɩɚɪɧɭɸ ɤɨɥɨɧɧɭ. 

ɋɨɤɪɚɳɟɧɢɟ ɫɨɞɟɪɠɚɧɢɹ ɜɥɚɝɢ ɜ ɨɬɯɨɞɹɳɟɦ ɝɚɡɟ ɞɨ 30 ɦɨɥɶ% ɧɟ ɩɪɚɤɬɢɤɭɟɬɫɹ, 
ɬɚɤ ɤɚɤ ɦɨɝɭɬ ɜɨɡɧɢɤɧɭɬɶ ɩɪɨɛɥɟɦɵ ɫ ɨɬɥɨɠɟɧɢɟɦ ɫɨɥɟɣ ɢɡ ɩɚɪɨɜɨɣ ɮɚɡɵ. Ɉɬɥɨɠɟɧɢɟ 
ɫɨɥɟɣ ɫɥɭɱɚɟɬɫɹ ɜ ɨɫɨɛɟɧɧɨɫɬɢ ɬɨɝɞɚ, ɤɨɝɞɚ ɜ ɤɢɫɥɨɦ ɝɚɡɟ ɩɪɢɫɭɬɫɬɜɭɟɬ CO2 ɢ ɭɪɨɜɟɧɶ 
ɛɢɫɭɥɶɮɢɞɚ ɚɦɦɨɧɢɹ (NH4HS), ɜɵɡɵɜɚɸɳɟɝɨ ɤɨɪɪɨɡɢɸ, ɜ ɤɨɧɞɟɧɫɚɬɟ, ɩɨɞɚɜɚɟɦɨɦ ɜ 
ɤɚɱɟɫɬɜɟ ɨɪɨɲɟɧɢɹ ɜ ɨɬɩɚɪɧɭɸ ɤɨɥɨɧɧɭ, ɜɨɡɪɚɫɬɚɟɬ ɢ ɩɪɟɜɵɲɚɟɬ ɞɨɩɭɫɬɢɦɵɣ ɭɪɨɜɟɧɶ 
ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɡɚɳɢɬɵ ɦɚɬɟɪɢɚɥɨɜ ɢ ɤɨɪɪɨɡɢɢ. 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɜɬɨɪɨɣ ɨɬɩɚɪɧɨɣ ɤɨɥɨɧɧɵ ɩɪɢɜɨɞɢɬ ɤ ɪɚɫɯɨɞɭ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ 
ɯɢɦɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ ɞɥɹ ɪɟɝɭɥɢɪɨɜɚɧɢɹ pH (ɤɢɫɥɨɬɚ, ɤɚɭɫɬɢɤ) ɢ ɤ ɞɨɩɨɥɧɢɬɟɥɶɧɨɦɭ 
ɪɚɫɯɨɞɭ ɷɧɟɪɝɢɢ. 

Ⱦɜɭɯɫɬɭɩɟɧɱɚɬɚɹ ɨɬɩɚɪɤɚ: ɜ ɫɥɭɱɚɟ, ɤɨɝɞɚ ɤɭɛɨɜɵɣ ɨɫɬɚɬɨɤ ɨɬɩɚɪɧɨɣ ɤɨɥɨɧɧɵ 
ɧɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɨɜɬɨɪɧɨ, ɚ ɧɚɩɪɚɜɥɹɟɬɫɹ ɧɚ ɛɢɨɨɱɢɫɬɤɭ, ɨɧ ɜɫɟ ɪɚɜɧɨ ɫɨɞɟɪɠɢɬ 
ɫɥɢɲɤɨɦ ɦɧɨɝɨ NH3. Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɪɟɲɢɬɶ ɞɚɧɧɭɸ ɩɪɨɛɥɟɦɭ ɜ ɭɫɬɚɧɨɜɤɟ ɨɬɩɚɪɤɢ 
ɤɢɫɥɨɣ ɜɨɞɵ, ɨɬɩɚɪɧɚɹ ɤɨɥɨɧɧɚ ɦɨɠɟɬ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɚ ɛɨɥɶɲɢɦ ɤɨɥɢɱɟɫɬɜɨɦ 
ɫɟɤɰɢɣ ɢɥɢ ɦɨɠɟɬ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɚ ɞɜɭɯɫɬɭɩɟɧɱɚɬɚɹ ɭɫɬɚɧɨɜɤɚ ɨɬɩɚɪɤɢ ɤɢɫɥɨɣ 
ɜɨɞɵ. ȼ ɫɥɭɱɚɟ ɦɨɞɟɪɧɢɡɚɰɢɢ ɜ ɩɨɥɶɡɭ ɞɜɭɯɫɬɭɩɟɧɱɚɬɨɣ ɭɫɬɚɧɨɜɤɢ, ɢɦɟɸɳɢɟɫɹ 
ɫɟɤɰɢɢ ɦɨɝɭɬ ɛɵɬɶ ɩɪɟɨɛɪɚɡɨɜɚɧɵ ɜ ɤɨɧɰɟɧɬɪɚɬɨɪɵ ɞɥɹ ɭɦɟɧɶɲɟɧɢɹ ɪɚɡɦɟɪɨɜ 
ɭɫɬɚɧɨɜɤɢ. 

ɗɤɨɧɨɦɢɱɟɫɤɢɟ ɚɫɩɟɤɬɵ ɢ ɩɨɤɚɡɚɬɟɥɢ ɪɚɛɨɬɵ ɭɫɬɚɧɨɜɨɤ ɨɬɩɚɪɤɢ ɤɢɫɥɨɣ ɜɨɞɵ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.368. 

 
Ɍɚɛɥɢɰɚ 3.367– ɗɤɨɧɨɦɢɱɟɫɤɢɟ ɚɫɩɟɤɬɵ ɢ ɩɨɤɚɡɚɬɟɥɢ ɪɚɛɨɬɵ ɭɫɬɚɧɨɜɨɤ ɨɬɩɚɪɤɢ ɤɢɫɥɨɣ 
ɜɨɞɵ [The BREF entitled ‘Refining of Mineral Oil and Gas’ ] 

Ƚɨɞ 
ɫɬɪɨɢɬɟɥɶɫɬ
ɜɚ 

Ɋɚɫɱɟɬɧɚɹ 
ɤɨɧɰɟɧɬɪɚɰ
ɢɹ NH3 ɜ 
ɫɬɨɤɚɯ 
(ɦɝ/ɥ) 

Ɏɚɤɬɢɱɟɫɤɚɹ 
ɷɮɮɟɤɬɢɜɧɨɫ
ɬɶ (ɦɝ/ɥ NH3) 

Ɋɚɫɱɟɬɧɵ
ɣ ɪɚɫɯɨɞ 
(ɦ3/ɱ) 

Ʉɚɩɢɬɚɥɶɧ
ɵɟ ɡɚɬɪɚɬɵ 
(ɦɥɧ ɟɜɪɨ) 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧ
ɵɟ ɡɚɬɪɚɬɵ ɜ ɝɨɞ 
(103 ɟɜɪɨ) 

1996 18  22 2,7 - 
1996 10  30 4,0 21 
1992 Ɇɚɤɫ 150 13 20 0,6 97 
1993 50  25 5,4 43 
1995 50 35 32 5,3 175 
1992 100  50 10,9 - 
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ɉɨɱɬɢ ɜɫɟ ɩɪɨɰɟɫɫɵ ɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɢ ɫɨɩɪɨɜɨɠɞɚɸɬɫɹ ɜɜɨɞɨɦ ɩɚɪɚ ɞɥɹ 
ɭɫɢɥɟɧɢɹ ɩɪɨɰɟɫɫɨɜ ɩɟɪɟɝɨɧɤɢ ɢɥɢ ɫɟɩɚɪɚɰɢɢ. ɗɬɨ ɜɟɞɟɬ ɤ ɨɛɪɚɡɨɜɚɧɢɸ ɤɢɫɥɨɣ ɜɨɞɵ 
(ɫɨɞɟɪɠɚɳɟɣ ɚɦɦɢɚɤ ɢ ɫɟɪɨɜɨɞɨɪɨɞ) ɢ/ɢɥɢ ɩɚɪɨɜɨɝɨ ɤɨɧɞɟɧɫɚɬɚ, ɤɨɬɨɪɵɣ ɛɭɞɟɬ 
ɡɚɝɪɹɡɧɟɧ ɭɝɥɟɜɨɞɨɪɨɞɚɦɢ. ɇɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɟɫɬɢ ɨɬɩɚɪɤɭ ɤɢɫɥɨɣ ɜɨɞɵ ɩɟɪɟɞ ɟɟ 
ɨɱɢɫɬɤɨɣ ɢɥɢ ɩɨɜɬɨɪɧɵɦ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜ ɤɚɱɟɫɬɜɟ ɩɪɨɦɵɜɨɱɧɨɣ ɜɨɞɵ. Ɍɢɩɢɱɧɵɣ 
ɫɨɫɬɚɜ ɤɢɫɥɨɣ ɜɨɞɵ – 900 ɦɝ/ɥ ɫɟɪɨɜɨɞɨɪɨɞɚ, 2000 ɦɝ/ɥ ɚɦɦɢɚɤɚ, 200 ɦɝ/ɥ ɮɟɧɨɥɨɜ ɢ 
15 ɦɝ/ɥ ɰɢɚɧɢɫɬɨɝɨ ɜɨɞɨɪɨɞɚ. 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɚɧɤɟɬɢɪɨɜɚɧɢɹ ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ ɞɚɧɧɵɟ ɩɨ ɭɫɬɚɧɨɜɤɟ 
ɨɬɩɚɪɤɢ ɤɢɫɥɵɯ ɫɬɨɤɨɜ (ɬɚɛɥɢɰɵ 3.369 -3.374) . 
 
Ɍɚɛɥɢɰɚ 3.369 – ȼɵɛɪɨɫɵ ɭɫɬɚɧɨɜɤɢ ɨɬɩɚɪɤɢ ɤɢɫɥɵɯ ɫɬɨɤɨɜ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ 
ɜɵɛɪɨɫɨɜ 

Ʉɨɞ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ ɩɨ 
1316 (I – ɞɥɹ 

ɚɬɦ. ɜɨɡɞɭɯɚ) 

Ƚɨɞɨɜɚɹ ɦɚɫɫɚ 
ɜɵɛɪɨɫɨɜ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɬ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ 

ɜɵɛɪɨɫɨɜ, ɝ/ɫ 

ɋɪɟɞɧɢɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

ɋɟɪɨɜɨɞɨɪɨɞ 40 0,004 0,00013 0,00013 0,00013 

 
Ɍɚɛɥɢɰɚ 3.370 – ɋɛɪɨɫɵ ɭɫɬɚɧɨɜɤɢ ɨɬɩɚɪɤɢ ɤɢɫɥɵɯ ɫɬɨɤɨɜ 

ɇ
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ɨɜ
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ɡɚ
ɝɪ

ɹɡ
ɧɹ
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ɳ
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ɨ 
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ɳ
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ɚ 
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ɪɨ
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ɜ  

Ʉɨ
ɞ 

ɡɚ
ɝɪ

ɹɡ
ɧɹ

ɸ
ɳ

ɟɝ
ɨ 
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ɳ

ɟɫ
ɬɜ

ɚ 
ɩɨ

 1
31

6 
(II

 –
 

ɞɥ
ɹ 

ɜɨ
ɞɧ

ɵ
ɯ 

ɨɛ
ɴɟ

ɤɬ
ɨɜ

)/ɩ
ɨɪ

ɹɞ
ɤɨ

ɜɵ
ɣ 

ɧɨ
ɦ

ɟɪ
 

ɇ
ɚɥ

ɢɱ
ɢɟ

 ɜ
ɟɳ

ɟɫ
ɬɜ

ɚ 
ɫɛ

ɪɨ
ɫɨ

ɜ 
ɜ 

ɪɚ
ɡɪ

ɟɲ
ɟɧ

ɢɢ
 

Ƚɨ
ɞɨ

ɜɚ
ɹ 

ɦ
ɚɫ

ɫɚ
 

ɫɛ
ɪɨ

ɫɚ
 

ɡɚ
ɝɪ

ɹɡ
ɧɹ
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ɳ

ɟɝ
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ɳ
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Ɇ
ɢɧ
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ɶɧ
ɚɹ
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ɫɨ
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ɦ
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ɶɧ

ɚɹ
 

ɤɨ
ɧɰ

ɟɧ
ɬɪ
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ɡɚ
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ɸ

ɳ
ɟɝ

ɨ 
ɜɟ

ɳ
ɟɫ

ɬɜ
ɚ 

ɫɛ
ɪɨ

ɫɨ
ɜ,

 
ɦ

ɝ/ɥ
 

ɋ
ɪɟ

ɞɧ
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ɤɨ

ɧɰ
ɟɧ

ɬɪ
ɚɰ

ɢɹ
 

ɡɚ
ɝɪ

ɹɡ
ɧɹ

ɸ
ɳ

ɟɝ
ɨ 

ɜɟ
ɳ

ɟɫ
ɬɜ

ɚ 
ɫɛ

ɪɨ
ɫɨ

ɜ,
 

ɦ
ɝ/ɥ

 

ɇɟɮɬɟɩɪɨɞɭɤɬɵ 
(ɧɟɮɬɶ) 74 

ɧɟɬ 
ɞɚɧɧɵɯ 

– 30 48 39 

ɋɭɥɶɮɢɞɵ 99 
ɧɟɬ 

ɞɚɧɧɵɯ 
– 0,002 0,002 0,002 

 
Ɍɚɛɥɢɰɚ 3.371 – Ɉɬɯɨɞɵ ɭɫɬɚɧɨɜɤɢ ɨɬɩɚɪɤɢ ɤɢɫɥɵɯ ɫɬɨɤɨɜ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɬɯɨɞɚ 

ɂɫɬɨɱɧɢɤ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɨɜ 

Ʉɨɞ ɨɬɯɨɞɚ 
ɩɨ ɎɄɄɈ 

Ʉɥɚɫɫ 
ɨɩɚɫɧɨɫɬɢ 

ɨɬɯɨɞɚ 
ɞɥɹ Ɉɋ 

Ɇɚɫɫɚ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɚ ɜ 
ɪɟɮɟɪɟɧɬɧɨɦ 

ɝɨɞɭ, ɬ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɫɩɨɫɨɛɚ ɭɬɢɥɢɡɚɰɢɢ 

(ɜɬɨɪɢɱɧɨɟ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ) ɢɥɢ 

ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ 
ɨɬɯɨɞɚ 

Ɉɬɯɨɞɵ 
ɦɢɧɟɪɚɥɶɧɵɯ 

ɦɚɫɟɥ 
ɤɨɦɩɪɟɫɫɨɪɧɵɯ 

Ɍɟɤɭɳɚɹ 
ɞɟɹɬɟɥɶɧɨɫɬɶ 

( ɪɟɦɨɧɬ) 
40616601313 3 0,68 

ȼɬɨɪɢɱɧɨɟ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

 
Ɍɚɛɥɢɰɚ 3.372 – Ɏɢɡɢɱɟɫɤɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɭɫɬɚɧɨɜɤɢ ɨɬɩɚɪɤɢ ɤɢɫɥɵɯ ɫɬɨɤɨɜ 

Ɏɚɤɬɨɪ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ɂɫɬɨɱɧɢɤ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɜɨɡɞɟɣɫɬɜɢɹ 

ɍɪɨɜɟɧɶ 
ɜɨɡɞɟɣɫɬɜɢɹ 

Ɇɟɬɨɞ ɫɧɢɠɟɧɢɹ 
ɭɪɨɜɧɹ ɜɨɡɞɟɣɫɬɜɢɹ ɞɨ 

ɧɨɪɦɚɬɢɜɧɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ 

ɒɭɦ 
ɇɚɫɨɫɧɨɟ, 

ɤɨɦɩɪɟɫɫɨɪɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ, ɩɟɱɢ 

ɞȻ 81  
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Ɍɚɛɥɢɰɚ 3.373 – ɉɨɬɪɟɛɥɟɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɭɫɬɚɧɨɜɤɨɣ ɨɬɩɚɪɤɢ ɤɢɫɥɵɯ 
ɫɬɨɤɨɜ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

ɉɨɬɪɟɛɥɟɧɢɟ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɤȼɬ*ɱ/ɬ 1,07 1,14 

 
Ɍɚɛɥɢɰɚ 3.374 – ɉɨɬɪɟɛɥɟɧɢɟ ɦɚɬɟɪɢɚɥɶɧɵɯ ɪɟɫɭɪɫɨɜ ɭɫɬɚɧɨɜɤɨɣ ɨɬɩɚɪɤɢ ɤɢɫɥɵɯ 
ɫɬɨɤɨɜ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

Ɍɢɩ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

ɂɧɝɢɛɢɬɨɪ ɤɨɪɪɨɡɢɢ  Ɋɟɚɝɟɧɬɵ ɬɧ/ɦɟɫ 0,05 1,78 

ɉɟɧɨɝɚɫɢɬɟɥɶ  Ɋɟɚɝɟɧɬɵ ɬɧ/ɦɟɫ 0,08 0,32 

 

3.29 Ɍɟɯɧɨɥɨɝɢɢ ɨɱɢɫɬɤɢ ɜɵɛɪɨɫɨɜ (ɜ ɬɨɦ ɱɢɫɥɟ ɮɚɤɟɥɶɧɵɟ ɭɫɬɚɧɨɜɤɢ) 
 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɚɧɤɟɬɢɪɨɜɚɧɢɹ ɩɨɥɭɱɟɧɵ ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɞɚɥɟɟ ɪɟɡɭɥɶɬɚɬɵ ɨɰɟɧɤɢ 
ɜɨɡɞɟɣɫɬɜɢɣ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɨɬ ɮɚɤɟɥɶɧɵɯ ɭɫɬɚɧɨɜɨɤ (ɬɚɛɥɢɰɵ 3.375 -3.379). 

 
Ɍɚɛɥɢɰɚ 3.375 – ɋɪɟɞɧɢɟ ɡɧɚɱɟɧɢɹ ɜɵɛɪɨɫɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɮɚɤɟɥɶɧɵɯ 
ɭɫɬɚɧɨɜɨɤ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ 
ɜɵɛɪɨɫɨɜ 

Ʉɨɞ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ ɩɨ 
1316 (I – ɞɥɹ 

ɚɬɦ. ɜɨɡɞɭɯɚ) 

Ƚɨɞɨɜɚɹ ɦɚɫɫɚ 
ɜɵɛɪɨɫɨɜ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɬ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ 

ɜɵɛɪɨɫɨɜ, ɝ/ɫ 

ɋɪɟɞɧɢɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ⱥɡɨɬɚ ɞɢɨɤɫɢɞ 1 1,01-211,8 0,03 104,6 52,3 

Ⱥɡɨɬɚ ɨɤɫɢɞ 2 0,23-34,4 0,007 1,1 5,05 

Ⱥɦɢɥɟɧɵ (ɫɦɟɫɶ 
ɢɡɨɦɟɪɨɜ) 60 2,4 10-3–0,11 0,0013 0,096 0,049 

Ȼɟɧɡɚɩɢɪɟɧ 7 1,2 10-8–3,1 10-5 4 10-10 2 10-7 1 10-7 

Ȼɟɧɡɨɥ 67 0,013-0,1 0,0013 0,007 0,0042 

Ȼɪɨɦɛɟɧɡɨɥ 76 278,7 697,3 697,3 697,3 

Ȼɭɬɢɥɟɧ 61 4 10-3-0,5 1,2 10-4 0,09 0,045 

Ƚɟɩɬɟɧ 63 23,9 64,7 64,7 64,7 

Ⱦɢɦɟɬɢɥɛɟɧɡɨɥ 
(ɤɫɢɥɨɥ) (ɫɦɟɫɶ 
ɦɟɬɚ-, ɨɪɬɨ- ɢ 

ɩɚɪɚɢɡɨɦɟɪɨɜ) 

68 
3 10-4– 
0,013 

1,5 10-4 1,3 10-3 7,3 10-4 

Ɇɟɬɚɧ 33 0,18-48,7 0,006 64,7 32,35 

Ɇɟɬɢɥɛɟɧɡɨɥ 
(ɬɨɥɭɨɥ) 70 0,006-0,017 0,0014 0,0017 0,0015 

Ɇɨɧɨɷɬɚɧɨɥɚɦɢɧ ɞɨɩ. 181 0,16 0,005 0,005 0,005 

ɋɟɪɨɜɨɞɨɪɨɞ 40 4 10-5–3,16 1,3 10-6 1,4 0,7 

ɋɟɪɵ ɞɢɨɤɫɢɞ 43 0,05-5774,9 0,052 183,1 – 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ 

C12-C19 
58 0,2 0,007 0,007 0,007 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ C1-

C5 (ɢɫɤɥɸɱɚɹ 
ɦɟɬɚɧ) 

56 0,18-24,4 0,006 26,2 13,1 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 3.375 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ 
ɜɵɛɪɨɫɨɜ 

Ʉɨɞ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ ɩɨ 
1316 (I – ɞɥɹ 

ɚɬɦ. ɜɨɡɞɭɯɚ) 

Ƚɨɞɨɜɚɹ ɦɚɫɫɚ 
ɜɵɛɪɨɫɨɜ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɬ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ 

ɜɵɛɪɨɫɨɜ, ɝ/ɫ 

ɋɪɟɞɧɢɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ C6-

C10 
57 0,32-5,2 0,056 10,3 5,18 

ɍɝɥɟɪɨɞ (ɋɚɠɚ) ɞɨɩ. 195 
5 10-6– 
131,6 

0,09 5,37 2,73 

ɍɝɥɟɪɨɞɚ ɨɤɫɢɞ 46 12-1764,8 0,38 697,28 348,83 

Ɏɟɧɨɥ 73 0,05 0,09 0,09 0,09 

ɗɬɢɥɛɟɧɡɨɥ 
(ɫɬɢɪɨɥ) 74 6 10-5 3 10-5 3 10-5 3 10-5 

ɗɬɢɥɟɧ 65 0,002-0,22 5 10-5 0,038 0,019 
 
Ɍɚɛɥɢɰɚ 3.376 – ɋɛɪɨɫɵ ɮɚɤɟɥɶɧɵɯ ɭɫɬɚɧɨɜɨɤ 
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ɇɟɮɬɟɩɪɨɞɭɤɬɵ 
(ɧɟɮɬɶ) 74 

ɧɟɬ 
ɞɚɧɧɵɯ 

– 50 56 53 

 
Ɍɚɛɥɢɰɚ 3.377 – Ɉɬɯɨɞɵ ɮɚɤɟɥɶɧɵɯ ɭɫɬɚɧɨɜɨɤ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɬɯɨɞɚ 

ɂɫɬɨɱɧɢɤ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɨɜ 

Ʉɨɞ ɨɬɯɨɞɚ ɩɨ 
ɎɄɄɈ 

Ʉɥɚɫɫ 
ɨɩɚɫɧɨɫɬɢ 
ɨɬɯɨɞɚ ɞɥɹ 

Ɉɋ 

Ɇɚɫɫɚ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɚ ɜ 
ɪɟɮɟɪɟɧɬɧɨɦ 

ɝɨɞɭ, ɬ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɫɩɨɫɨɛɚ 

ɭɬɢɥɢɡɚɰɢɢ 
(ɜɬɨɪɢɱɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ) 
ɢɥɢ 

ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ 
ɨɬɯɨɞɚ 

ɒɥɚɦ ɨɱɢɫɬɤɢ 
ɟɦɤɨɫɬɟɣ ɢ 

ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɨɬ 
ɧɟɮɬɢ ɢ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 

Ɉɱɢɫɬɤɚ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ 

ɩɟɪɟɞ 
ɪɟɦɨɧɬɧɵɦɢ 

ɪɚɛɨɬɚɦɢ 

91120002393 3 20 ɉɟɪɟɪɚɛɨɬɤɚ 

ɉɟɫɨɤ, 
ɡɚɝɪɹɡɧɟɧɧɵɣ 
ɧɟɮɬɶɸ ɢɥɢ 

ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ 
(ɫɨɞɟɪɠɚɧɢɟ 

ɧɟɮɬɢ ɢ 
ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 
15 % ɢ ɛɨɥɟɟ) 

Ʌɢɤɜɢɞɚɰɢɹ 
(ɡɚɫɵɩɤɚ ɩɟɫɤɨɦ) 
ɩɪɨɥɢɜɨɜ ɢ ɭɬɟɱɟɤ 

ɩɪɢ ɪɚɛɨɬɟ 
ɨɛɨɪɭɞɨɜɚɧɢɹ 

91920101393 3 0,4-4 ɉɟɪɟɪɚɛɨɬɤɚ 

Ɉɬɯɨɞɵ 
ɦɢɧɟɪɚɥɶɧɵɯ 

ɦɚɫɟɥ ɬɭɪɛɢɧɧɵɯ 

ɇɚɫɨɫɧɨɟ ɢ 
ɤɨɦɩɪɟɫɫɨɪɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ 

40617001313 3 0,07-8,3 
ȼɬɨɪɢɱɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

Ɇɚɫɥɚ 
ɢɧɞɭɫɬɪɢɚɥɶɧɵɟ 
ɨɬɪɚɛɨɬɚɧɧɵɟ 

Ɂɚɦɟɧɚ ɦɚɫɟɥ ɜ 
ɧɚɫɨɫɧɨ-

ɤɨɦɩɪɟɫɫɨɪɧɨɦ 
ɨɛɨɪɭɞɨɜɚɧɢɢ 

5410020502033 3 8,3 
ȼɬɨɪɢɱɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ 
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Ɍɚɛɥɢɰɚ 3.378 – ɉɨɬɪɟɛɥɟɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɮɚɤɟɥɶɧɵɦɢ ɭɫɬɚɧɨɜɤɚɦɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

ɉɨɬɪɟɛɥɟɧɢɟ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɤȼɬ*ɱ/ɬ 36,9 567,2 

ɉɨɬɪɟɛɥɟɧɢɟ ɩɚɪɚ Ƚɤɚɥ 0,0018 2,5 

Ɉɯɥɚɠɞɚɸɳɚɹ ɜɨɞɚ ɤɭɛ.ɦ/ɬ 0,003 0,004 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ 
(ɜɫɟɝɨ) ɬ.ɭ.ɬ. 0,023 0,12 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ 
(ɝɚɡɨɜɨɝɨ) ɬ.ɭ.ɬ. 0,023 0,12 

 

Ɍɚɛɥɢɰɚ 3.379 – ɍɪɨɜɧɢ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɮɢɡɢɱɟɫɤɢɯ ɜɨɡɞɟɣɫɬɜɢɣ ɧɚ ɮɚɤɟɥɶɧɵɯ 
ɭɫɬɚɧɨɜɤɚɯ 

Ɏɚɤɬɨɪ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ɂɫɬɨɱɧɢɤ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɜɨɡɞɟɣɫɬɜɢɹ 

ɍɪɨɜɟɧɶ 
ɜɨɡɞɟɣɫɬɜɢɹ 

Ɇɟɬɨɞ ɫɧɢɠɟɧɢɹ 
ɭɪɨɜɧɹ ɜɨɡɞɟɣɫɬɜɢɹ ɞɨ 

ɧɨɪɦɚɬɢɜɧɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ 

ȼɢɛɪɚɰɢɹ ɇɚɫɨɫɧɚɹ ɞȻ 106 ɋɨɨɬɜɟɬɫɬɜɭɟɬ ɧɨɪɦɟ 

ȼɢɛɪɚɰɢɹ Ʉɨɦɩɪɟɫɫɨɪɧɚɹ ɞȻ 110 ɋɨɨɬɜɟɬɫɬɜɭɟɬ ɧɨɪɦɟ 

ȼɢɛɪɚɰɢɹ 
Ƚɚɡɨɜɚɹ 

ɤɨɦɩɪɟɫɫɨɪɧɚɹ 
ɞȻ (ɩɨ ɨɫɢ 

X,Y,Z) 
83,84,85 ɇɟɬ 

ȼɢɛɪɚɰɢɹ ɇɚɫɨɫɧɚɹ 
ɞȻ (ɩɨ ɨɫɢ 

X,Y,Z) 
82-84,83-
85,84-85 

ɇɟɬ 

ȼɢɛɪɚɰɢɹ ȼɟɧɬɤɚɦɟɪɚ 
ɞȻ (ɩɨ ɨɫɢ 

X,Y,Z) 
85,86,87 ɇɟɬ 

ȼɢɛɪɚɰɢɹ 
ɋɜɟɱɢ /Ɉɬɤɪɵɬɚɹ 

ɬɟɪɪɢɬɨɪɢɹ 
ɞȻ (ɩɨ ɨɫɢ 

X,Y,Z) 
82,84,84 ɇɟɬ 

ȼɢɛɪɚɰɢɹ 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɞȻ 112 ɇɟɬ 

Ɍɟɩɥɨɜɨɟ 
ɜɨɡɞɟɣɫɬɜɢɟ 

Ɏɚɤɬɨɪɵ ɫɪɟɞɵ, 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
°C 20,4 ɇɟɬ 

ɒɭɦ 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɞȻȺ 60-91,2 ɇɟɬ 

ɒɭɦ Ʉɨɦɩɪɟɫɫɨɪɧɵɟ ɞȻȺ 61-93 

ɉɪɟɞɭɫɦɨɬɪɟɬɶ 
ɨɛɟɫɩɟɱɟɧɢɟ 

ɩɪɟɞɟɥɶɧɵɯ ɭɪɨɜɧɟɣ 
ɡɜɭɤɨɜɨɝɨ ɞɚɜɥɟɧɢɹ 

ɒɭɦ ɇɚɫɨɫɧɚɹ ɞȻȺ 83-89 ɇɟɬ 

ɒɭɦ 
ɍɡɟɥ ɫɛɨɪɚ ɝɚɡɨɜɨɝɨ 

ɤɨɧɞɟɧɫɚɬɚ 
ɞȻȺ 72 ɋɨɨɬɜɟɬɫɬɜɭɟɬ ɧɨɪɦɟ 

ɒɭɦ 
Ɍɟɪɪɢɬɨɪɢɹ 

ɮɚɤɟɥɶɧɨɝɨ ɯɨɡɹɣɫɬɜɚ 
ɞȻȺ 93 ɇɟɬ 

ɒɭɦ Ⱥɩɩɚɪɚɬɧɵɣ ɞɜɨɪ ɞȻȺ 72-78,1 ɇɟɬ 

ɒɭɦ ȼɟɧɬɤɚɦɟɪɚ ɞȻȺ 86 ɇɟɬ 

ɒɭɦ 
ɋɜɟɱɢ /Ɉɬɤɪɵɬɚɹ 

ɬɟɪɪɢɬɨɪɢɹ 
ɞȻȺ 85 ɇɟɬ 

 

3.30 ɍɬɢɥɢɡɚɰɢɹ ɨɬɯɨɞɨɜ 

 

3.30.1 ɇɚɤɨɩɢɬɟɥɢ ɨɬɯɨɞɨɜ 

 

ɇɚɤɨɩɥɟɧɢɟ ɨɬɯɨɞɨɜ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɬɟɪɪɢɬɨɪɢɹɯ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ 
ɢɧɬɟɧɫɢɜɧɨɦɭ ɡɚɝɪɹɡɧɟɧɢɸ ɩɨɱɜɵ, ɜɨɡɞɭɯɚ ɢ ɝɪɭɧɬɨɜɵɯ ɜɨɞ. 
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Ɂɚɝɪɹɡɧɟɧɢɟ ɜɨɡɞɭɯɚ ɩɪɨɢɫɯɨɞɢɬ ɜ ɪɟɡɭɥɶɬɚɬɟ ɢɫɩɚɪɟɧɢɹ ɭɝɥɟɜɨɞɨɪɨɞɨɜ, ɩɨɱɜɚ 
ɡɚɝɪɹɡɧɹɟɬɫɹ ɡɚ ɫɱɟɬ ɫɥɢɜɚ ɢɡ ɚɦɛɚɪɨɜ ɢɡɛɵɬɤɚ ɦɢɧɟɪɚɥɢɡɨɜɚɧɧɨɣ ɜɨɞɵ ɫ ɛɨɥɶɲɨɣ 
ɤɨɧɰɟɧɬɪɚɰɢɟɣ ɯɥɨɪɢɞɨɜ ɢ ɫɭɥɶɮɚɬɨɜ, ɱɬɨ ɧɟɛɟɡɨɩɚɫɧɨ ɞɥɹ ɜɟɪɯɧɢɯ ɩɪɟɫɧɨɜɨɞɧɵɯ 
ɝɨɪɢɡɨɧɬɨɜ. ɂɡ ɜɟɳɟɫɬɜ, ɜɯɨɞɹɳɢɯ ɜ ɫɨɫɬɚɜ ɲɥɚɦɨɜ, ɧɚɢɛɨɥɶɲɭɸ ɨɩɚɫɧɨɫɬɶ ɞɥɹ 
ɩɨɱɜɨɝɪɭɧɬɨɜ ɩɪɟɞɫɬɚɜɥɹɸɬ ɦɢɧɟɪɚɥɶɧɵɟ ɫɨɥɢ, ɧɟɮɬɶ ɢ ɧɟɮɬɟɩɪɨɞɭɤɬɵ. 

ɂɡɜɟɫɬɧɨ, ɱɬɨ ɩɪɢ ɧɟɮɬɹɧɨɦ ɡɚɝɪɹɡɧɟɧɢɢ ɬɟɫɧɨ ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɬ ɬɪɢ ɝɪɭɩɩɵ 
ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɮɚɤɬɨɪɨɜ: 1) ɫɥɨɠɧɨɫɬɶ ɫɨɫɬɚɜɚ ɧɟɮɬɢ, ɧɚɯɨɞɹɳɟɝɨɫɹ ɜ ɩɪɨɰɟɫɫɟ 
ɩɨɫɬɨɹɧɧɨɝɨ ɢɡɦɟɧɟɧɢɹ; 2) ɫɥɨɠɧɨɫɬɶ, ɝɟɬɟɪɨɝɟɧɧɨɫɬɶ ɫɨɫɬɚɜɚ ɢ ɫɬɪɭɤɬɭɪɵ ɥɸɛɨɣ 
ɷɤɨɫɢɫɬɟɦɵ, ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɩɪɨɰɟɫɫɟ ɩɨɫɬɨɹɧɧɨɝɨ ɪɚɡɜɢɬɢɹ ɢ ɢɡɦɟɧɟɧɢɹ; 3) 
ɦɧɨɝɨɨɛɪɚɡɢɟ ɢ ɢɡɦɟɧɱɢɜɨɫɬɶ ɜɧɟɲɧɢɯ ɮɚɤɬɨɪɨɜ, ɜɥɢɹɸɳɢɯ ɧɚ ɷɤɨɫɢɫɬɟɦɭ 
(ɬɟɦɩɟɪɚɬɭɪɵ, ɜɥɚɠɧɨɫɬɢ, ɞɚɜɥɟɧɢɹ ɢ ɬ.ɞ.). 

ɉɨɩɚɞɚɹ ɜ ɩɨɱɜɭ, ɧɟɮɬɶ ɨɩɭɫɤɚɟɬɫɹ ɜɟɪɬɢɤɚɥɶɧɨ ɜɧɢɡ ɩɨɞ ɜɥɢɹɧɢɟɦ 
ɝɪɚɜɢɬɚɰɢɨɧɧɵɯ ɫɢɥ ɢ ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ ɜɲɢɪɶ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɢ 
ɤɚɩɢɥɥɹɪɧɵɯ ɫɢɥ. ȼɟɪɬɢɤɚɥɶɧɨɟ ɩɪɨɞɜɢɠɟɧɢɟ ɧɟɮɬɢ ɜɞɨɥɶ ɩɨɱɜɟɧɧɨɝɨ ɩɪɨɮɢɥɹ 
ɫɨɡɞɚɟɬ ɯɪɨɦɚɬɨɝɪɚɮɢɱɟɫɤɢɣ ɷɮɮɟɤɬ, ɩɪɢɜɨɞɹɳɢɣ ɤ ɞɢɮɮɟɪɟɧɰɢɚɰɢɢ ɫɨɫɬɚɜɚ ɧɟɮɬɢ: 
ɜ ɜɟɪɯɧɟɦ, ɝɭɦɭɫɨɜɨɦ ɝɨɪɢɡɨɧɬɟ ɫɨɪɛɢɪɭɟɬɫɹ ɜɵɫɨɤɨɦɨɥɟɤɭɥɹɪɧɵɣ ɤɨɦɩɨɧɟɧɬ ɧɟɮɬɢ, 
ɫɨɞɟɪɠɚɳɢɣ ɦɧɨɝɨ ɫɦɨɥɢɫɬɨ-ɚɫɮɚɥɶɬɟɧɨɜɵɯ ɜɟɳɟɫɬɜ ɢ ɰɢɤɥɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ; ɜ 
ɧɢɠɧɢɟ ɝɨɪɢɡɨɧɬɵ ɩɪɨɧɢɤɚɸɬ, ɜ ɨɫɧɨɜɧɨɦ, ɧɢɡɤɨɦɨɥɟɤɭɥɹɪɧɵɟ ɫɨɟɞɢɧɟɧɢɹ. ɗɬɢ 
ɫɨɟɞɢɧɟɧɢɹ ɢɦɟɸɬ ɛɨɥɟɟ ɜɵɫɨɤɭɸ ɪɚɫɬɜɨɪɢɦɨɫɬɶ ɜ ɜɨɞɟ ɢ ɛɨɥɟɟ ɜɵɫɨɤɭɸ 
ɞɢɮɮɭɡɢɨɧɧɭɸ ɫɩɨɫɨɛɧɨɫɬɶ, ɱɟɦ ɜɵɫɨɤɨɦɨɥɟɤɭɥɹɪɧɵɟ ɤɨɦɩɨɧɟɧɬɵ. ɋɤɨɪɨɫɬɶ 
ɩɪɨɞɜɢɠɟɧɢɹ ɧɟɮɬɢ ɡɚɜɢɫɢɬ ɨɬ ɟɟ ɫɜɨɣɫɬɜ, ɫɜɨɣɫɬɜ ɝɪɭɧɬɚ ɢ ɫɨɨɬɧɨɲɟɧɢɹ ɧɟɮɬɢ, 
ɜɨɡɞɭɯɚ ɢ ɜɨɞɵ ɜ ɦɧɨɝɨɮɚɡɧɨɣ ɞɜɢɠɭɳɟɣɫɹ ɫɢɫɬɟɦɟ. ɑɟɦ ɦɟɧɶɲɟ ɞɨɥɹ ɧɟɮɬɢ ɜ ɬɚɤɨɣ 
ɫɢɫɬɟɦɟ, ɬɟɦ ɬɪɭɞɧɟɟ ɟɟ ɮɢɥɶɬɪɚɰɢɹ ɜ ɝɪɭɧɬɟ. ȼ ɯɨɞɟ ɷɬɢɯ ɩɪɨɰɟɫɫɨɜ ɧɚɫɵɳɟɧɧɨɫɬɶ 
ɝɪɭɧɬɚ ɧɟɮɬɶɸ (ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɧɨɜɵɯ ɩɨɫɬɭɩɥɟɧɢɣ) ɧɟɩɪɟɪɵɜɧɨ ɫɧɢɠɚɟɬɫɹ. 

Ɉɫɧɨɜɧɭɸ ɱɚɫɬɶ ɥɟɝɤɨɣ ɮɪɚɤɰɢɢ ɫɨɫɬɚɜɥɹɸɬ ɦɟɬɚɧɨɜɵɟ ɭɝɥɟɜɨɞɨɪɨɞɵ (ɚɥɤɚɧɵ) 
ɫ ɱɢɫɥɨɦ ɭɝɥɟɪɨɞɧɵɯ ɚɬɨɦɨɜ ɋ5-ɋ11. ɇɨɪɦɚɥɶɧɵɟ ɚɥɤɚɧɵ, ɨɫɨɛɟɧɧɨ ɫ ɤɨɪɨɬɤɨɣ 
ɭɝɥɟɪɨɞɧɨɣ ɰɟɩɶɸ, ɨɤɚɡɵɜɚɸɬ ɧɚɪɤɨɬɢɱɟɫɤɨɟ ɢ ɬɨɤɫɢɤɨɥɨɝɢɱɟɫɤɨɟ ɞɟɣɫɬɜɢɟ ɧɚ ɠɢɜɵɟ 
ɨɪɝɚɧɢɡɦɵ. 

ɋ ɫɨɞɟɪɠɚɧɢɟɦ ɥɟɝɤɨɣ ɮɪɚɤɰɢɢ ɤɨɪɪɟɥɢɪɭɸɬ ɞɪɭɝɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɧɟɮɬɢ: 
ɭɝɥɟɜɨɞɨɪɨɞɧɵɣ ɫɨɫɬɚɜ, ɤɨɥɢɱɟɫɬɜɨ ɫɦɨɥ ɢ ɚɫɮɚɥɶɬɟɧɨɜ. ɋ ɭɦɟɧɶɲɟɧɢɟɦ ɫɨɞɟɪɠɚɧɢɹ 
ɥɟɝɤɨɣ ɮɪɚɤɰɢɢ ɟɟ ɬɨɤɫɢɱɧɨɫɬɶ ɫɧɢɠɚɟɬɫɹ, ɧɨ ɜɨɡɪɚɫɬɚɟɬ ɬɨɤɫɢɱɧɨɫɬɶ ɚɪɨɦɚɬɢɱɟɫɤɢɯ 
ɫɨɟɞɢɧɟɧɢɣ, ɨɬɧɨɫɢɬɟɥɶɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɤɨɬɨɪɵɯ ɪɚɫɬɟɬ. Ɉɫɧɨɜɧɚɹ ɱɚɫɬɶ ɥɟɝɤɨɣ 
ɮɪɚɤɰɢɢ ɪɚɡɥɚɝɚɟɬɫɹ ɢ ɭɥɟɬɭɱɢɜɚɟɬɫɹ ɟɳɟ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɱɜɵ ɢɥɢ ɫɦɵɜɚɟɬɫɹ 
ɜɨɞɧɵɦɢ ɩɨɬɨɤɚɦɢ. 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɜɫɟɝɨ ɩɪɨɰɟɫɫɚ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɧɟɮɬɢ ɜ ɪɚɡɧɵɯ ɩɨɱɜɟɧɧɨ-

ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɡɨɧɚɯ ɪɚɡɥɢɱɧɚ: ɨɬ ɧɟɫɤɨɥɶɤɢɯ ɦɟɫɹɰɟɜ ɞɨ ɧɟɫɤɨɥɶɤɢɯ ɞɟɫɹɬɤɨɜ ɥɟɬ. 
Ⱥɧɚɥɢɡ ɦɚɬɟɪɢɚɥɨɜ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ ɨɰɟɧɤɟ ɜɨɡɞɟɣɫɬɜɢɹ ɧɟɮɬɟɲɥɚɦɨɜɵɯ 

ɨɬɯɨɞɨɜ ɧɚ ɨɛɴɟɤɬɵ ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɵ ɩɨɞɬɜɟɪɠɞɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ 
ɷɮɮɟɤɬɢɜɧɨɣ ɬɟɯɧɢɤɢ ɢ ɬɟɯɧɨɥɨɝɢɢ ɢɯ ɨɱɢɫɬɤɢ, ɭɬɢɥɢɡɚɰɢɢ ɢ ɧɟɣɬɪɚɥɢɡɚɰɢɢ ɜɪɟɞɧɨɝɨ 
ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɤɨɦɩɨɧɟɧɬɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. 

 

3.30.2 Ɍɟɯɧɨɥɨɝɢɢ ɭɬɢɥɢɡɚɰɢɢ ɤɢɫɥɵɯ ɝɭɞɪɨɧɨɜ 

 

Ɉɫɧɨɜɧɵɦɢ ɮɚɤɬɨɪɚɦɢ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɪɢɫɤɚ ɩɪɢ ɥɢɤɜɢɞɚɰɢɢ ɩɪɭɞɨɜ-

ɧɚɤɨɩɢɬɟɥɟɣ ɢ ɩɟɪɟɪɚɛɨɬɤɢ ɤɢɫɥɨɝɨ ɝɭɞɪɨɧɚ ɹɜɥɹɸɬɫɹ: 
ɚ) ɚɝɪɟɫɫɢɜɧɵɟ ɭɫɥɨɜɢɹ ɫɪɟɞɵ; 
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ɛ) ɧɟɞɨɫɬɚɬɨɤ ɭɫɬɨɣɱɢɜɨɫɬɢ ɬɟɥɚ ɧɚɤɨɩɢɬɟɥɟɣ, ɭɤɪɟɩɢɬɶ ɤɨɬɨɪɵɟ ɜ ɧɟɤɨɬɨɪɵɯ 
ɫɥɭɱɚɹɯ ɧɟ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɵɦ, ɚ ɬɚɤɠɟ ɧɚɥɢɱɢɟ ɜɛɥɢɡɢ ɨɛɴɟɤɬɨɜ 
ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɝɨ ɡɚɜɨɞɚ; 

ɜ) ɩɨɬɟɧɰɢɚɥɶɧɵɟ ɜɵɛɪɨɫɵ SO2 – ɪɚɡɞɪɚɠɚɸɳɟɝɨ ɢ ɬɨɤɫɢɱɧɨɝɨ ɝɚɡɚ, ɞɥɹ 
ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɨɩɚɞɚɧɢɹ ɜ ɚɬɦɨɫɮɟɪɭ ɤɨɬɨɪɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɩɨɫɬɨɹɧɧɨɟ 
ɩɪɢɫɭɬɫɬɜɢɟ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɜɨɞɹɧɨɝɨ ɫɥɨɹ ɤɚɤ ɜɨɞɹɧɨɝɨ ɡɚɬɜɨɪɚ. 

 

3.30.3 ɉɟɪɟɪɚɛɨɬɤɚ ɧɟɮɬɹɧɵɯ ɲɥɚɦɨɜ 

 

ȼɵɛɨɪ ɦɟɬɨɞɚ ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ ɜ ɨɫɧɨɜɧɨɦ ɡɚɜɢɫɢɬ ɨɬ ɤɨɥɢɱɟɫɬɜɚ ɫɨɞɟɪɠɚɳɢɯɫɹ 
ɜ ɲɥɚɦɟ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ. ȼɫɟ ɦɟɬɨɞɵ ɩɟɪɟɪɚɛɨɬɤɢ ɲɥɚɦɨɜ ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ 
ɧɟɞɟɫɬɪɭɤɬɢɜɧɵɟ ɢ ɞɟɫɬɪɭɤɬɢɜɧɵɟ. 

ɇɟɞɟɫɬɪɭɤɬɢɜɧɵɟ ɦɟɬɨɞɵ: 
ɚ) ɤɨɧɬɪɨɥɢɪɭɟɦɚɹ ɨɬɤɪɵɬɚɹ ɜɵɝɪɭɡɤɚ; 
ɛ) ɡɚɯɨɪɨɧɟɧɢɟ, ɬɪɟɛɭɸɳɟɟ ɬɳɚɬɟɥɶɧɨɝɨ ɨɛɟɡɜɨɠɢɜɚɧɢɹ; 
ɜ) ɩɪɢɦɟɧɟɧɢɟ ɦɚɫɥɹɧɢɫɬɵɯ ɲɥɚɦɨɜ ɜ ɫɟɥɶɫɤɨɦ ɯɨɡɹɣɫɬɜɟ ɧɚ ɡɚɛɪɨɲɟɧɧɵɯ 

ɡɟɦɥɹɯ, ɩɪɢɱɟɦ ɜɪɟɦɹ ɨɬ ɜɪɟɦɟɧɢ ɧɟɨɛɯɨɞɢɦɵ ɡɚɬɪɚɬɵ ɧɚ ɚɷɪɨɛɧɭɸ ɨɛɪɚɛɨɬɤɭ; 
ɝ) ɜɧɟɫɟɧɢɟ ɲɥɚɦɚ ɜ ɤɚɱɟɫɬɜɟ ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɭɞɨɛɪɟɧɢɹ, ɞɨɩɭɫɬɢɦɨɝɨ ɩɪɢ 

ɜɵɪɚɳɢɜɚɧɢɢ ɧɟɤɨɬɨɪɵɯ ɤɭɥɶɬɭɪ (ɨɛɭɫɥɨɜɥɢɜɚɟɬ, ɤɚɤ ɢ ɜ ɧɟɤɨɬɨɪɵɯ ɢɡ ɭɩɨɦɹɧɭɬɵɯ 
ɜɵɲɟ ɫɩɨɫɨɛɚɯ, ɨɝɪɚɧɢɱɟɧɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɬɹɠɟɥɵɯ ɦɟɬɚɥɥɨɜ ɢ ɞɚɠɟ 
ɩɨɥɢɚɪɨɦɚɬɢɱɟɫɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ). 

Ⱦɟɫɬɪɭɤɬɢɜɧɵɟ ɦɟɬɨɞɵ ɜɤɥɸɱɚɸɬ: 
ɚ) ɫɠɢɝɚɧɢɟ ɧɚ ɦɟɫɬɟ ɢɥɢ ɜɦɟɫɬɟ ɫ ɛɵɬɨɜɵɦɢ ɨɬɯɨɞɚɦɢ, ɱɬɨ ɬɪɟɛɭɟɬ 

ɨɛɟɡɜɨɠɢɜɚɧɢɹ; 
ɛ) ɜɤɥɸɱɟɧɢɟ ɜ ɰɟɦɟɧɬ ɩɪɢ ɟɝɨ ɩɪɨɢɡɜɨɞɫɬɜɟ ɜɥɚɠɧɵɦ ɩɭɬɟɦ; 
ɜ) ɚɷɪɨɛɧɚɹ ɨɛɪɚɛɨɬɤɚ, ɩɪɢɦɟɧɹɟɦɚɹ ɬɨɥɶɤɨ ɜ ɨɬɧɨɲɟɧɢɢ ɢɡɥɢɲɤɨɜ 

ɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɢɥɚ ɜ ɛɨɥɶɲɢɯ ɤɨɥɢɱɟɫɬɜɚɯ. 
ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɢɡɜɟɫɬɧɨ ɨ ɩɪɢɦɟɧɟɧɢɢ ɫɥɟɞɭɸɳɢɯ ɦɟɬɨɞɨɜ (ɢ ɢɯ 

ɤɨɦɛɢɧɚɰɢɣ) ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ ɢ ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɮɬɹɧɵɯ ɲɥɚɦɨɜ: 
ɚ) ɫɠɢɝɚɧɢɟ ɧɟɮɬɹɧɵɯ ɲɥɚɦɨɜ ɜ ɜɢɞɟ ɜɨɞɧɵɯ ɷɦɭɥɶɫɢɣ ɢ ɭɬɢɥɢɡɚɰɢɹ 

ɜɵɞɟɥɹɸɳɟɝɨɫɹ ɬɟɩɥɚ ɢ ɝɚɡɨɜ; 
ɛ) ɨɛɟɡɜɨɠɢɜɚɧɢɟ ɢɥɢ ɫɭɲɤɚ ɧɟɮɬɹɧɵɯ ɲɥɚɦɨɜ ɫ ɜɨɡɜɪɚɬɨɦ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɜ 

ɩɪɨɢɡɜɨɞɫɬɜɨ, ɚ ɫɬɨɱɧɵɯ ɜɨɞ – ɜ ɨɛɨɪɨɬɧɭɸ ɰɢɪɤɭɥɹɰɢɸ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɡɚɯɨɪɨɧɟɧɢɟɦ 
ɬɜɟɪɞɵɯ ɨɫɬɚɬɤɨɜ; 

ɜ) ɨɬɜɟɪɠɞɟɧɢɟ ɧɟɮɬɹɧɵɯ ɲɥɚɦɨɜ ɫɩɟɰɢɚɥɶɧɵɦɢ ɤɨɧɫɨɥɢɞɢɪɭɸɳɢɦɢ 
ɫɨɫɬɚɜɚɦɢ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɢɯ ɜ ɞɪɭɝɢɯ ɨɬɪɚɫɥɹɯ ɧɚɪɨɞɧɨɝɨ ɯɨɡɹɣɫɬɜɚ, 
ɥɢɛɨ ɡɚɯɨɪɨɧɟɧɢɟɦ ɧɚ ɫɩɟɰɢɚɥɶɧɵɯ ɩɨɥɢɝɨɧɚɯ; 

ɝ) ɩɟɪɟɪɚɛɨɬɤɚ ɧɟɮɬɹɧɵɯ ɲɥɚɦɨɜ ɧɚ ɝɚɡ ɢ ɩɚɪɨɝɚɡ, ɚ ɬɚɤɠɟ ɜ ɧɟɮɬɟɩɪɨɞɭɤɬɵ; 
ɞ) ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɧɟɮɬɹɧɵɯ ɲɥɚɦɨɜ ɤɚɤ ɫɵɪɶɹ (ɤɨɦɩɨɧɟɧɬɵ ɞɪɭɝɢɯ ɨɬɪɚɫɥɟɣ 

ɧɚɪɨɞɧɨɝɨ ɯɨɡɹɣɫɬɜɚ); 
ɟ) ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɨɟ ɪɚɡɞɟɥɟɧɢɟ ɧɟɮɬɹɧɨɝɨ ɲɥɚɦɚ (ɪɚɫɬɜɨɪɢɬɟɥɢ, 

ɞɟɷɦɭɥɶɝɚɬɨɪɵ, ɉAB ɢ ɞɪ.) ɧɚ ɫɨɫɬɚɜɥɹɸɳɢɟ ɮɚɡɵ ɫ ɢɯ ɩɨɫɥɟɞɭɸɳɢɦ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ. 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɚɧɤɟɬɢɪɨɜɚɧɢɹ ɛɵɥɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɨɞɧɚ ɭɫɬɚɧɨɜɤɚ – ɍ 

ɍɫɬɚɧɨɜɤɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɨɬɯɨɞɨɜ III ɢ IV 
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ɤɥɚɫɫɨɜ ɨɩɚɫɧɨɫɬɢ (ɧɟɮɬɟɲɥɚɦɵ, ɡɚɦɚɡɭɱɟɧɧɵɟ ɝɪɭɧɬɵ ɢ ɛɭɪɨɜɨɣ ɲɥɚɦ) ɫ ɩɨɥɭɱɟɧɢɟɦ 

ɦɢɧɟɪɚɥɶɧɨɝɨ ɨɫɬɚɬɤɚ IV (V) ɤɥɚɫɫɚ ɨɩɚɫɧɨɫɬɢ. 
ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɚɧɤɟɬɢɪɨɜɚɧɢɹ ɩɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ ɞɚɧɧɵɟ ɩɨ ɭɫɬɚɧɨɜɤɟ 

ɍɉɇɒ (ɬɚɛɥɢɰɵ 3.380 – 3.383). 

 
Ɍɚɛɥɢɰɚ 3.380 – ȼɵɛɪɨɫɵ ɭɫɬɚɧɨɜɤɢ ɩɟɪɟɪɚɛɨɬɤɢ ɲɥɚɦɨɜ ɍɉɇɒ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ 
ɜɵɛɪɨɫɨɜ 

Ʉɨɞ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ ɩɨ 
1316 (I – ɞɥɹ 

ɚɬɦ. ɜɨɡɞɭɯɚ) 

Ƚɨɞɨɜɚɹ ɦɚɫɫɚ 
ɜɵɛɪɨɫɨɜ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɬ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ 

ɜɵɛɪɨɫɨɜ, ɝ/ɫ 

ɋɪɟɞɧɢɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ȼɟɧɡɨɥ 67 5 10-4–0,5 1 10-4 0,033 0,017 

Ⱦɢɦɟɬɢɥɛɟɧɡɨɥ 
(ɤɫɢɥɨɥ) (ɫɦɟɫɶ 
ɦɟɬɚ-, ɨɪɬɨ- ɢ 

ɩɚɪɚɢɡɨɦɟɪɨɜ) 

68 
1,6 10-4– 

1,6 
1 10-5 0,1 0,05 

Ɇɟɬɚɧ 33 0,28 0,006 6,6 3,3 

Ɇɟɬɢɥɛɟɧɡɨɥ 
(ɬɨɥɭɨɥ) 70 

3 10-4– 
3,7 

2 10-5 0,22 0,11 

ɋɟɪɨɜɨɞɨɪɨɞ 40 8,5 10-5-0,12 7 10-6 0,006 0,003 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ 

C12-C-19 
58 9 10-4-0,5 2 10-4 0,07 0,035 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ 

C1-C-5 
(ɢɫɤɥɸɱɚɹ 

ɦɟɬɚɧ) 

56 0,1-4,5 0,008 0,27 0,14 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ 

C6-C10 
57 0,038-33,1 0,0029 2 1 

Ɏɟɧɨɥ 73 0,0028 5 10-5 1,2 10-3 6 10-4 
 
Ɍɚɛɥɢɰɚ 3.381 – ɉɨɬɪɟɛɥɟɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɭɫɬɚɧɨɜɤɨɣ ɩɟɪɟɪɚɛɨɬɤɢ 
ɲɥɚɦɨɜ ɍɉɇɒ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

ɉɨɬɪɟɛɥɟɧɢɟ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɤȼɬ*ɱ/ɬ 3,5 25 

ɉɨɬɪɟɛɥɟɧɢɟ ɩɚɪɚ Ƚɤɚɥ/ɬ 0,0004 0,0009 
 
Ɍɚɛɥɢɰɚ 3.382 – Ɏɢɡɢɱɟɫɤɢɟ ɜɨɡɞɟɣɫɬɜɢɹ, ɩɪɨɢɡɜɨɞɢɦɵɟ ɭɫɬɚɧɨɜɤɨɣ ɍɉɇɒ 

Ɏɚɤɬɨɪ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ɂɫɬɨɱɧɢɤ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɜɨɡɞɟɣɫɬɜɢɹ 

ɍɪɨɜɟɧɶ 
ɜɨɡɞɟɣɫɬɜɢɹ 

Ɇɟɬɨɞ ɫɧɢɠɟɧɢɹ 
ɭɪɨɜɧɹ 

ɜɨɡɞɟɣɫɬɜɢɹ ɞɨ 
ɧɨɪɦɚɬɢɜɧɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ 

ȼɢɛɪɚɰɢɹ 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɞȻ 92 

ɇɟɬ 

ȼɢɛɪɚɰɢɹ Ɇɚɲɡɚɥ  ɞȻ (ɩɨ ɨɫɢ 
X,Y,Z) 

90-91,91-
92,93-94 

ɇɟɬ 

Ɍɟɩɥɨɜɨɟ 
ɜɨɡɞɟɣɫɬɜɢɟ 

Ɏɚɤɬɨɪɵ ɫɪɟɞɵ, 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
°C 27,9 

ɇɟɬ 

ɒɭɦ 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɞȻȺ 83 

ɧɟɭɫɬɪɚɧɢɦɵɣ 
ɮɚɤɬɨɪ 

ɒɭɦ Ɇɚɲɡɚɥ ɞȻȺ 85,4-86,4 ɇɟɬ 
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Ɍɚɛɥɢɰɚ 3.383 – Ɇɚɬɟɪɢɚɥɶɧɵɟ ɪɟɫɭɪɫɵ ɭɫɬɚɧɨɜɤɢ ɩɟɪɟɪɟɚɛɨɬɤɢ ɧɟɮɬɟɲɥɚɦɨɜ ɍɉɇɒ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

Ɍɢɩ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɏɥɨɤɭɥɹɧɬ Ɋɟɚɝɟɧɬɵ ɬ 2007,9 2454,1 

 
3.31 Ɍɨɜɚɪɧɨ-ɫɵɪɶɟɜɨɣ ɩɚɪɤ 

 

3.31.1 Ɋɟɡɟɪɜɭɚɪɵ ɯɪɚɧɟɧɢɹ ɧɟɮɬɢ 

 

Ɉɫɧɨɜɧɵɟ ɩɨɬɟɪɢ ɧɟɮɬɢ ɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɩɪɢ ɯɪɚɧɟɧɢɢ ɫɤɥɚɞɵɜɚɸɬɫɹ ɢɡ 
ɩɨɬɟɪɶ ɨɬ ɢɫɩɚɪɟɧɢɹ ɜ ɪɟɡɟɪɜɭɚɪɚɯ ɢ ɭɬɟɱɟɤ ɱɟɪɟɡ ɧɟɩɥɨɬɧɨɫɬɢ ɫɨɟɞɢɧɟɧɢɣ 
ɨɛɨɪɭɞɨɜɚɧɢɹ. ɉɨɬɟɪɢ ɨɬ ɢɫɩɚɪɟɧɢɹ ɫɨɫɬɚɜɥɹɸɬ ɡɧɚɱɢɬɟɥɶɧɭɸ ɱɚɫɬɶ ɤɨɥɢɱɟɫɬɜɟɧɧɵɯ 
ɩɨɬɟɪɶ. Ⱥ ɬɚɤ ɤɚɤ ɩɪɢ ɢɫɩɚɪɟɧɢɢ ɜ ɚɬɦɨɫɮɟɪɭ ɜɵɯɨɞɹɬ ɧɚɢɛɨɥɟɟ ɥɟɝɤɢɟ ɭɝɥɟɜɨɞɨɪɨɞɵ, 
ɬɨ ɩɪɨɢɫɯɨɞɹɬ ɢ ɤɚɱɟɫɬɜɟɧɧɵɟ ɢɡɦɟɧɟɧɢɹ ɫɨɫɬɚɜɚ ɧɟɮɬɢ ɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ. ɇɟɪɟɞɤɢ 
ɫɥɭɱɚɢ, ɤɨɝɞɚ ɜ ɪɟɡɭɥɶɬɚɬɟ ɛɨɥɶɲɢɯ ɩɨɬɟɪɶ ɥɟɝɤɢɯ ɮɪɚɤɰɢɣ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɩɪɢ 
ɯɪɚɧɟɧɢɢ ɛɟɧɡɢɧɵ ɨɤɚɡɵɜɚɥɢɫɶ ɧɟɩɪɢɝɨɞɧɵɦɢ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ. Ɉɫɧɨɜɧɵɦɢ ɜɢɞɚɦɢ 
ɩɨɬɟɪɶ ɨɬ ɢɫɩɚɪɟɧɢɹ ɜ ɪɟɡɟɪɜɭɚɪɚɯ ɹɜɥɹɸɬɫɹ «ɛɨɥɶɲɢɟ» ɢ «ɦɚɥɵɟ» ɞɵɯɚɧɢɹ. 

«Ȼɨɥɶɲɢɟ ɞɵɯɚɧɢɹ» ɩɪɨɢɫɯɨɞɹɬ ɩɪɢ ɡɚɩɨɥɧɟɧɢɢ ɪɟɡɟɪɜɭɚɪɚ ɧɟɮɬɶɸ ɢɥɢ 
ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɢɡ ɝɚɡɨɜɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɜɵɬɟɫɧɹɟɬɫɹ ɜ 
ɚɬɦɨɫɮɟɪɭ ɩɚɪɨɜɨɡɞɭɲɧɚɹ ɫɦɟɫɶ. ȼ ɩɪɨɰɟɫɫɟ ɛɨɥɶɲɢɯ ɞɵɯɚɧɢɣ ɨɛɴɟɦ ɩɚɪɨɜɨɡɞɭɲɧɨɣ 
ɫɦɟɫɢ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ ɪɚɜɟɧ ɨɛɴɟɦɭ ɡɚɤɚɱɟɧɧɨɣ ɜ ɪɟɡɟɪɜɭɚɪ ɧɟɮɬɢ. 

«Ɇɚɥɵɟ ɞɵɯɚɧɢɹ» ɜɨɡɧɢɤɚɸɬ ɡɚ ɫɱɟɬ ɟɠɟɫɭɬɨɱɧɵɯ ɤɨɥɟɛɚɧɢɣ ɬɟɦɩɟɪɚɬɭɪɵ ɢ 
ɛɚɪɨɦɟɬɪɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ, ɚ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɢ ɤɨɥɟɛɚɧɢɹ 
ɞɚɜɥɟɧɢɹ ɜ ɝɚɡɨɜɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ ɪɟɡɟɪɜɭɚɪɚ. ɍɦɟɧɶɲɟɧɢɟ ɩɨɬɟɪɶ ɨɬ ɦɚɥɵɯ ɞɵɯɚɧɢɣ 
ɞɨɫɬɢɝɚɟɬɫɹ ɫɨɤɪɚɳɟɧɢɟɦ ɫɭɬɨɱɧɵɯ ɤɨɥɟɛɚɧɢɣ ɬɟɦɩɟɪɚɬɭɪ ɜ ɝɚɡɨɜɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ 
ɩɭɬɟɦ ɩɪɢɦɟɧɟɧɢɹ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɨɣ ɨɤɪɚɫɤɢ ɪɟɡɟɪɜɭɚɪɨɜ ɜ ɫɜɟɬɥɵɟ ɬɨɧɚ. 

Ⱦɚɧɧɵɟ ɩɨ ɜɵɛɪɨɫɚɦ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ, ɫɛɪɨɫɚɦ, ɩɨɬɪɟɛɥɟɧɢɸ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ, ɦɚɬɟɪɢɚɥɶɧɵɦ ɪɟɫɭɪɫɚɦ, ɨɬɯɨɞɚɦ ɢ ɮɢɡɢɱɟɫɤɨɦɭ 
ɜɨɡɞɟɣɫɬɜɢɸ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɪɟɡɟɪɜɭɚɪɨɜ ɯɪɚɧɟɧɢɹ ɧɟɮɬɢ ɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 3.384 – 3.389. 

 

Ɍɚɛɥɢɰɚ 3.384 – ȼɵɛɪɨɫɵ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɪɟɡɟɪɜɭɚɪɨɜ ɯɪɚɧɟɧɢɹ ɧɟɮɬɢ ɢ 
ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ  

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ 
ɜɵɛɪɨɫɨɜ 

Ʉɨɞ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ ɩɨ 
1316 (I – ɞɥɹ 

ɚɬɦ. ɜɨɡɞɭɯɚ) 

Ƚɨɞɨɜɚɹ ɦɚɫɫɚ 
ɜɵɛɪɨɫɨɜ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɬ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ 

ɜɵɛɪɨɫɨɜ, ɝ/ɫ 

ɋɪɟɞɧɢɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

1,3-ɛɭɬɚɞɢɟɧ 
(ɞɢɜɢɧɢɥ) 62 0,19 0,006 0,006 0,006 

Ⱥɦɢɥɟɧɵ (ɫɦɟɫɶ 
ɢɡɨɦɟɪɨɜ) 60 1 10-7–75,1 1 10-4 14,8 7,4 

Ȼɟɧɡɚɩɢɪɟɧ 7 6 10-8–1 10-6 5 10-10 7 10-6 3,5 10-6 
Ȼɟɧɡɢɧ (ɧɟɮɬɹ-

ɧɨɣ, ɦɚɥɨɫɟɪɧɢɫ-
ɬɵɣ ɜ ɩɟɪɟɫɱɟɬɟ 

ɧɚ ɭɝɥɟɪɨɞ) 
154 6 10-4–5,1 1,5 1,5 1,5 

Ȼɟɧɡɨɥ 67 2 10-7–60,8 3 10-4 78,2 39,1 
Ȼɭɬɢɥɟɧ 61 1,3-2,4 0,04 0,08 0,06 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 3.384 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ 
ɜɵɛɪɨɫɨɜ 

Ʉɨɞ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ ɩɨ 
1316 (I – ɞɥɹ 

ɚɬɦ. ɜɨɡɞɭɯɚ) 

Ƚɨɞɨɜɚɹ ɦɚɫɫɚ 
ɜɵɛɪɨɫɨɜ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɬ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ 

ɜɵɛɪɨɫɨɜ, ɝ/ɫ 

ɋɪɟɞɧɢɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝ
ɨ ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ⱦɢɦɟɬɢɥɛɟɧɡɨɥ 
(ɤɫɢɥɨɥ) (ɫɦɟɫɶ 
ɦɟɬɚ-, ɨɪɬɨ- ɢ 

ɩɚɪɚɢɡɨɦɟɪɨɜ) 
68 1,6 10-5–8,5 8 10-5 4 2 

Ʉɟɪɨɫɢɧ 156 0,02-23,3 0,016 3,9 1,96 
Ɇɟɬɚɧ 33 9 10-4–2244 2 10-5 758,8 379,4 

Ɇɟɬɢɥɛɟɧɡɨɥ 
(ɬɨɥɭɨɥ) 70 1,7 10-4–51,4 2 10-4 9,1 4,5 

Ɇɟɬɢɥ-ɬɪɟɬ-
ɛɭɬɢɥɨɜɵɣ ɷɮɢɪ 

(ɆɌȻɗ) 
ɞɨɩ. 180 0,1-183,4 0,01 25,4 12,7 

Ɇɟɬɢɥɷɬɢɥɤɟɬɨɧ 126 1,005 1,6 1,6 1,6 
Ɇɨɧɨɷɬɚɧɨɥɚɦɢɧ ɞɨɩ. 181 1 10-4–9 10-4 0,003 0,14 0,07 

ɉɪɨɩɢɥɟɧ 64 0,085-12,1 0,02 1,7 0,86 
ɋɟɪɨɜɨɞɨɪɨɞ 40 1 10-8–119 5 10-7 0,32 0,16 
ɋɟɪɵ ɞɢɨɤɫɢɞ 43 6 10-6–3,2 2 10-6 0,83 0,42 

ɋɩɢɪɬ ɛɭɬɢɥɨɜɵɣ 101 0,04 0,001 0,001 0,001 
ɋɩɢɪɬ ɦɟɬɢɥɨɜɵɣ 105 8,5 10-5–6,5 1,3 10-4 0,42 0,21 
Ɍɟɥɥɭɪɚ ɞɢɨɤɫɢɞ 44 1 10-3 8 10-4 8 10-4 8 10-4 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ C12-

C19 
58 3 10-6–421 2 10-4 26,7 13,4 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ C1-

C5 (ɢɫɤɥɸɱɚɹ 
ɦɟɬɚɧ) 

56 0,14-1206 0,015 439,5 219,8 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ C6-

C10 
57 2 10-6–1574,1 2 10-5 638,8 319,4 

ɍɝɥɟɪɨɞɚ ɨɤɫɢɞ 46 0,02-25,8 0,24 3,4 1,82 
Ɏɟɧɨɥ 73 2 10-5 6 10-7 6 10-7 6 10-7 

Ɏɨɪɦɚɥɶɞɟɝɢɞ 123 0,0001 0,065 0,065 0,065 
ɏɥɨɪɢɫɬɵɣ 

ɜɨɞɨɪɨɞ 
53 1,2 10-4 8 10-6 8 10-6 8 10-6 

Ɇɟɬɢɥɦɟɪɤɚɩɬɚɧ 34 3 10-4 – – – 
ɗɬɢɥɛɟɧɡɨɥ 74 0,4 – – – 

 
Ɍɚɛɥɢɰɚ 3.385 – ɋɛɪɨɫɵ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɪɟɡɟɪɜɭɚɪɨɜ ɯɪɚɧɟɧɢɹ ɧɟɮɬɢ ɢ 
ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 
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pH ɞɨɩ. 170 Ⱦɚ – 6,5 9 7,8 

ȻɉɄ ɩɨɥɧ. 165 
ɧɟɬ 

ɞɚɧɧɵɯ 
– 8 200 104 

ȼɡɜɟɲɟɧɧɵɟ 
ɜɟɳɟɫɬɜɚ 

166 Ⱦɚ – 20 600 310 

ɇɟɮɬɟɩɪɨɞɭɤɬɵ 
(ɧɟɮɬɶ) 74 Ⱦɚ 5,5-17 3 2000 1002 

ɋɭɥɶɮɢɞɵ 99 
ɧɟɬ 

ɞɚɧɧɵɯ 
– 0,002 0,002 0,002 
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Ɍɚɛɥɢɰɚ 3.386 – Ɉɬɯɨɞɵ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɪɟɡɟɪɜɭɚɪɨɜ ɯɪɚɧɟɧɢɹ ɧɟɮɬɢ ɢ 
ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɬɯɨɞɚ 

ɂɫɬɨɱɧɢɤ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɨɜ 

Ʉɨɞ ɨɬɯɨɞɚ ɩɨ 
ɎɄɄɈ 

Ʉɥɚɫɫ 
ɨɩɚɫɧɨɫɬɢ 

ɨɬɯɨɞɚ 
ɞɥɹ Ɉɋ 

Ɇɚɫɫɚ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɚ ɜ 
ɪɟɮɟɪɟɧɬɧɨɦ 

ɝɨɞɭ, ɬ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɫɩɨɫɨɛɚ 

ɭɬɢɥɢɡɚɰɢɢ 
(ɜɬɨɪɢɱɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ) 
ɢɥɢ 

ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ 
ɨɬɯɨɞɚ 

ɒɥɚɦ ɨɱɢɫɬɤɢ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢ 

ɟɦɤɨɫɬɟɣ ɨɬ ɧɟɮɬɢ 

Ɉɱɢɫɬɤɚ ɟɦɤɨɫɬɟɣ 
ɩɪɢ ɩɩɪ 

5460150104038 3 14 -21468,7 

ɉɟɪɟɞɚɱɚ ɧɚ 
ɭɬɢɥɢɡɚɰɢɸ 

ɞɪɭɝɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ 

Ɉɬɯɨɞɵ 
ɦɢɧɟɪɚɥɶɧɵɯ ɦɚɫɟɥ 

ɬɭɪɛɢɧɧɵɯ 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ 
ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɫ 

ɭɬɪɚɬɨɣ 
ɩɨɬɪɟɛɢɬɟɥɶɫɤɢɯ 

ɫɜɨɣɫɬɜ 

40617001313 3 0,007-1,2 
ȼɬɨɪɢɱɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

Ɉɬɯɨɞɵ 
ɦɢɧɟɪɚɥɶɧɵɯ ɦɚɫɟɥ 

ɢɧɞɭɫɬɪɢɚɥɶɧɵɯ 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ 
ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɫ 

ɭɬɪɚɬɨɣ 
ɩɨɬɪɟɛɢɬɟɥɶɫɤɢɯ 

ɫɜɨɣɫɬɜ 

40613001313 3 0,009-1,7 
ȼɬɨɪɢɱɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

Ɉɬɯɨɞɵ 
ɦɢɧɟɪɚɥɶɧɵɯ ɦɚɫɟɥ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɵɯ, 

ɧɟ ɫɨɞɟɪɠɚɳɢɯ 
ɝɚɥɨɝɟɧɵ 

ɡɚɦɟɧɚ ɦɚɫɥɚ ɜ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɯ 

40614001313 3 0,1 ɉɟɪɟɪɚɛɨɬɤɚ 

Ƚɪɭɧɬ, 
ɡɚɝɪɹɡɧɟɧɧɵɣ 
ɧɟɮɬɶɸ ɢɥɢ 

ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ 
(ɫɨɞɟɪɠɚɧɢɟ ɧɟɮɬɢ 

ɢɥɢ 
ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 

ɦɟɧɟɟ 15%) 

ɫɛɨɪ ɩɪɨɥɢɜɨɜ 
ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 

93110003394 4 5-93,8 

ɉɟɪɟɞɚɱɚ ɧɚ 
ɭɬɢɥɢɡɚɰɢɸ 

ɞɪɭɝɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ 

ɉɟɫɨɤ, 
ɡɚɝɪɹɡɧɟɧɧɵɣ 
ɧɟɮɬɶɸ ɢɥɢ 

ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ 
(ɫɨɞɟɪɠɚɧɢɟ ɧɟɮɬɢ 
ɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 

15 % ɢ ɛɨɥɟɟ) 

Ʌɢɤɜɢɞɚɰɢɹ 
(ɡɚɫɵɩɤɚ ɩɟɫɤɨɦ) 
ɩɪɨɥɢɜɨɜ ɢ ɭɬɟɱɟɤ 

ɩɪɢ ɪɚɛɨɬɟ 
ɨɛɨɪɭɞɨɜɚɧɢɹ 

91920101393 3 0,1-2,7 ɉɟɪɟɪɚɛɨɬɤɚ 

 
Ɍɚɛɥɢɰɚ 3.387 – ɉɨɬɪɟɛɥɟɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɪɟɡɟɪɜɭɚɪɨɜ 
ɯɪɚɧɟɧɢɹ ɧɟɮɬɢ ɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ  

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

ɉɨɬɪɟɛɥɟɧɢɟ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɤȼɬ*ɱ/ɬ 0,35 10 

ɉɨɬɪɟɛɥɟɧɢɟ ɩɚɪɚ Ƚɤɚɥ 0,0018 0,083 

ɋɜɟɠɚɹ ɜɨɞɚ ɤɭɛ.ɦ/ɬ 0,006 0,02 

Ɍɟɩɥɨɮɢɤɚɰɢɨɧɧɚɹ ɜɨɞɚ ɬ.ɭ.ɬ./ɬ 0,00017 0,0002 

Ɉɛɨɪɨɬɧɚɹ ɜɨɞɚ ɬ.ɭ.ɬ./ɬ 3,8 10-6 4,4 10-5 
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Ɍɚɛɥɢɰɚ 3.388 – Ɏɢɡɢɱɟɫɤɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɪɟɡɟɪɜɭɚɪɨɜ ɯɪɚɧɟɧɢɹ 
ɧɟɮɬɢ ɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 

Ɏɚɤɬɨɪ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ɂɫɬɨɱɧɢɤ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɜɨɡɞɟɣɫɬɜɢɹ 

ɍɪɨɜɟɧɶ 
ɜɨɡɞɟɣɫɬɜɢɹ 

Ɇɟɬɨɞ ɫɧɢɠɟɧɢɹ ɭɪɨɜɧɹ 
ɜɨɡɞɟɣɫɬɜɢɹ ɞɨ 
ɧɨɪɦɚɬɢɜɧɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ 

ȼɢɛɪɚɰɢɹ 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɞȻ 45-102 

ɉɪɢɦɟɧɟɧɢɟ 
ɡɜɭɤɨɢɡɨɥɢɪɭɸɳɢɯ 
ɩɨɤɪɵɬɢɣ ɧɚɡɟɦɧɵɯ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ. 

ɍɫɬɪɨɣɫɬɜɨ 
ɜɢɛɪɨɢɡɨɥɢɪɨɜɚɧɧɵɯ 

ɮɭɧɞɚɦɟɧɬɨɜ ɢ 
ɚɦɨɪɬɢɡɚɬɨɪɨɜ ɩɨɞ 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ 
ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ 

ɩɟɪɟɞɚɱɢ ɜɢɛɪɚɰɢɢ 
ɫɬɪɨɢɬɟɥɶɧɵɦ 
ɤɨɧɫɬɪɭɤɰɢɹɦ. 

ȼɢɛɪɚɰɢɹ ɨɛɳɚɹ 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɞȻ 84;86;92 ɇɟɬ 

ȼɢɛɪɚɰɢɹ 
Ɋɟɡɟɪɜɭɚɪɧɵɟ ɩɚɪɤɢ, 

ɷɫɬɚɤɚɞɵ 
ɞȻ 72.5 ɇɟɬ 

ȼɢɛɪɚɰɢɹ ɇɚɫɨɫɧɚɹ ɞȻ 100 ɋɨɨɬɜɟɬɫɬɜɭɟɬ ɧɨɪɦɟ 

ȼɢɛɪɚɰɢɹ Ɍɟɩɥɨɩɭɧɤɬ ɞȻ 99 ɋɨɨɬɜɟɬɫɬɜɭɟɬ ɧɨɪɦɟ 

Ɍɟɩɥɨɜɨɟ 
ɜɨɡɞɟɣɫɬɜɢɟ 

Ɏɚɤɬɨɪɵ ɫɪɟɞɵ, 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
°C 18,1-27,6 ɇɟɬ 

ɒɭɦ 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɞȻȺ 39-100 

ɉɪɢɦɟɧɟɧɢɟ 
ɡɜɭɤɨɢɡɨɥɢɪɭɸɳɢɯ 
ɩɨɤɪɵɬɢɣ ɧɚɡɟɦɧɵɯ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ. 

ɍɫɬɪɨɣɫɬɜɨ 
ɜɢɛɪɨɢɡɨɥɢɪɨɜɚɧɧɵɯ 

ɮɭɧɞɚɦɟɧɬɨɜ ɢ 
ɚɦɨɪɬɢɡɚɬɨɪɨɜ ɩɨɞ 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ 
ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ 

ɩɟɪɟɞɚɱɢ ɜɢɛɪɚɰɢɢ 
ɫɬɪɨɢɬɟɥɶɧɵɦ 
ɤɨɧɫɬɪɭɤɰɢɹɦ. 

ɒɭɦ ɇɚɫɨɫɧɵɟ ɞȻȺ 53-110 

ɉɪɟɞɭɫɦɨɬɪɟɬɶ 
ɨɛɟɫɩɟɱɟɧɢɟ ɩɪɟɞɟɥɶɧɵɯ 

ɭɪɨɜɧɟɣ ɡɜɭɤɨɜɨɝɨ 
ɞɚɜɥɟɧɢɹ 

ɒɭɦ 
ɍɡɟɥ ɭɱɟɬɚ 

ɧɟɮɬɟɩɪɨɞɭɤɬɚ 
ɞȻȺ 86 ɇɟɬ 

ɒɭɦ 
Ɋɟɡɟɪɜɭɚɪɧɵɣ ɩɚɪɤ 

(ɩɚɪɤɢ ɯɪɚɧɟɧɢɹ) ɞȻȺ 72 ɋɨɨɬɜɟɬɫɬɜɭɟɬ ɧɨɪɦɟ 

ɒɭɦ 
ɗɫɬɚɤɚɞɵ ɫɥɢɜɚ-

ɧɚɥɢɜɚ 
ɞȻȺ 85 ɇɟɬ 

ɒɭɦ Ɍɟɩɥɨɩɭɧɤɬ ɞȻȺ 83 ɇɟɬ 
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Ɍɚɛɥɢɰɚ 3.389 – Ɇɚɬɟɪɢɚɥɶɧɵɟ ɪɟɫɭɪɫɵ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɪɟɡɟɪɜɭɚɪɨɜ ɯɪɚɧɟɧɢɹ ɧɟɮɬɢ ɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

Ɍɢɩ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ⱥɧɬɢɫɬɚɬɢɱɟɫɤɚɹ 
ɩɪɢɫɚɞɤɚ 

Ɋɟɚɝɟɧɬɵ ɬ 0,4 1,8 

ɐɟɬɚɧɨɩɨɜɵɲɚɸɳɚɹ 
ɩɪɢɫɚɞɤɚ 

Ɋɟɚɝɟɧɬɵ ɤɝ 190000 250000 

ɉɪɨɬɢɜɨɢɡɧɨɫɧɚɹ 
ɩɪɢɫɚɞɤɚ 

Ɋɟɚɝɟɧɬɵ ɤɝ 150000 200000 

Ⱦɟɩɪɟɫɫɨɪɧɚɹ 
ɩɪɢɫɚɞɤɚ 

Ɋɟɚɝɟɧɬɵ ɤɝ 100000 200000 

ɉɨɝɥɨɬɢɬɟɥɶ 
ɫɟɪɨɜɨɞɨɪɨɞɚ 

Ɋɟɚɝɟɧɬɵ ɤɝ 600000 700000 

ȼɵɫɨɤɨɨɤɬɚɧɨɜɚɹ 
ɞɨɛɚɜɤɚ 

Ɋɟɚɝɟɧɬɵ ɤɝ 3000000 6000000 

Ɇɟɬɢɥɬɪɟɬɚɦɢɥɨɜɵɣ 
ɷɮɢɪ (ɆɌȺɗ) Ɇɚɬɟɪɢɚɥɵ ɤɝ/ɬ 1,1 150 

Ɇɨɸɳɚɹ ɩɪɢɫɚɞɤɚ Ɇɚɬɟɪɢɚɥɵ ɫɦ3/ɦ3 500 500 

 

3.31.2 ɋɢɫɬɟɦɵ ɫɥɢɜɚ ɢ ɧɚɥɢɜɚ ɫɵɪɶɹ ɢ ɬɨɜɚɪɧɵɯ ɩɪɨɞɭɤɬɨɜ 
 
Ⱦɚɧɧɵɟ ɩɨ ɫɛɪɨɫɚɦ, ɨɬɯɨɞɚɦ, ɩɨɬɪɟɛɥɟɧɢɸ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ, ɦɚɬɟɪɢɚɥɶɧɵɦ 
ɪɟɫɭɪɫɚɦ ɢ ɮɢɡɢɱɟɫɤɨɦɭ ɜɨɡɞɟɣɫɬɜɢɸ ɩɪɢ ɨɪɝɚɧɢɡɚɰɢɢ ɩɪɨɰɟɫɫɚ ɫɥɢɜɚ ɢ ɧɚɥɢɜɚ ɫɵɪɶɹ 
ɢ ɬɨɜɚɪɧɵɯ ɩɪɨɞɭɤɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 3.390 – 3.394. 
 
Ɍɚɛɥɢɰɚ 3.390 – ɋɛɪɨɫɵ ɩɪɢ ɨɪɝɚɧɢɡɚɰɢɢ ɩɪɨɰɟɫɫɚ ɫɥɢɜɚ ɢ ɧɚɥɢɜɚ ɫɵɪɶɹ ɢ ɬɨɜɚɪɧɵɯ 
ɩɪɨɞɭɤɬɨɜ 
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pH ɞɨɩ. 170 Ⱦɚ – 6 8 7 

ȻɉɄ ɩɨɥɧ. 165 Ⱦɚ 3,6-7,3 200 200 200 

ȼɡɜɟɲɟɧɧɵɟ 
ɜɟɳɟɫɬɜɚ 

166 Ⱦɚ 10,7-21,9 150 600 375 

ɇɟɮɬɟɩɪɨɞɭɤɬɵ 
(ɧɟɮɬɶ) 74 Ⱦɚ 5,5-36,5 3 1000 502 
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Ɍɚɛɥɢɰɚ 3.391 – Ɉɬɯɨɞɵ ɩɪɢ ɨɪɝɚɧɢɡɚɰɢɢ ɩɪɨɰɟɫɫɚ ɫɥɢɜɚ ɢ ɧɚɥɢɜɚ ɫɵɪɶɹ ɢ ɬɨɜɚɪɧɵɯ 
ɩɪɨɞɭɤɬɨɜ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɬɯɨɞɚ 

ɂɫɬɨɱɧɢɤ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɨɜ 

Ʉɨɞ ɨɬɯɨɞɚ ɩɨ 
ɎɄɄɈ 

Ʉɥɚɫɫ 
ɨɩɚɫɧɨɫɬɢ 

ɨɬɯɨɞɚ 
ɞɥɹ Ɉɋ 

Ɇɚɫɫɚ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɚ ɜ 
ɪɟɮɟɪɟɧɬɧɨɦ 

ɝɨɞɭ, ɬ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɫɩɨɫɨɛɚ 

ɭɬɢɥɢɡɚɰɢɢ 
(ɜɬɨɪɢɱɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ) 
ɢɥɢ 

ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ 
ɨɬɯɨɞɚ 

Ɉɬɯɨɞɵ 
ɦɢɧɟɪɚɥɶɧɵɯ 

ɦɚɫɟɥ 
ɢɧɞɭɫɬɪɢɚɥɶɧɵɯ 

Ɂɚɦɟɧɚ 
ɨɬɪɚɛɨɬɚɧɧɨɝɨ 

ɦɚɫɥɚ 
40613001313 3 0,005-0,3 

ȼɬɨɪɢɱɧɨɟ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

ɉɟɫɨɤ, 
ɡɚɝɪɹɡɧɟɧɧɵɣ 
ɧɟɮɬɶɸ ɢɥɢ 

ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ 
(ɫɨɞɟɪɠɚɧɢɟ 

ɧɟɮɬɢ ɢ 
ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 
15 % ɢ ɛɨɥɟɟ) 

Ʌɢɤɜɢɞɚɰɢɹ 
(ɡɚɫɵɩɤɚ 
ɩɟɫɤɨɦ) 

ɩɪɨɥɢɜɨɜ ɢ 
ɭɬɟɱɟɤ ɩɪɢ 

ɪɚɛɨɬɟ 
ɨɛɨɪɭɞɨɜɚɧɢɹ 

91920101393 3 0,1-0,9 ɉɟɪɟɪɚɛɨɬɤɚ 

Ɉɬɯɨɞɵ (ɨɫɚɞɤɢ) 
ɩɪɢ 

ɦɟɯɚɧɢɱɟɫɤɨɣ ɢ 
ɛɢɨɥɨɝɢɱɟɫɤɨɣ 

ɨɱɢɫɬɤɟ ɫɬɨɱ-ɧɵɯ 
ɜɨɞ 

Ʌɨɤɚɥɶɧɵɟ 
ɨɱɢɫɬ-ɧɵɟ 

ɫɨɨɪɭɠɟɧɢɹ 
ɯɨɡɹɣɫɬɜɟɧɧɨ-

ɛɵɬɨɜɵɯ 
ɫɬɨɤɨɜ 

9430000000000 4 23,5 

ɉɟɪɟɞɚɱɚ ɧɚ 
ɭɬɢɥɢɡɚɰɢɸ 

ɞɪɭɝɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ 

ɒɥɚɦ ɨɱɢɫɬɤɢ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢ 

ɟɦɤɨɫɬɟɣ 

ɇɚ ɬɟɪɪɢɬɨɪɢɢ 
ɨɛɴɟɤɬɚ 

5460150104033 3 0,05-837,6 

ɉɟɪɟɞɚɱɚ ɧɚ 
ɭɬɢɥɢɡɚɰɢɸ 

ɞɪɭɝɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ 

Ɇɚɫɥɚ ɬɭɪɛɢɧɧɵɟ 
ɨɬɪɚɛɨɬɚɧɧɵɟ 

Ɂɚɦɟɧɚ ɦɚɫɟɥ 
ɜ ɧɚɫɨɫɧɨ-

ɤɨɦɩɪɟɫɫɨɪɧɨɦ 
ɢ ɫɬɚɧɨɱɧɨɦ 

ɨɛɨɪɭ-ɞɨɜɚɧɢɢ 

5410021202033 3 0,01 

ɉɟɪɟɞɚɱɚ ɧɚ 
ɭɬɢɥɢɡɚɰɢɸ 

ɞɪɭɝɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ 

Ɇɚɫɥɚ 
ɚɜɬɨɦɨɛɢɥɶɧɵɟ 
ɨɬɪɚɛɨɬɚɧɧɵɟ 

Ɂɚɦɟɧɚ ɦɚɫɟɥ 
ɜ ɧɚɫɨɫɧɨ-

ɤɨɦɩɪɟɫɫɨɪɧɨɦ 
ɨɛɨɪɭɞɨɜɚɧɢɢ 

5410020202033 3 0,004 
ȼɬɨɪɢɱɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

 
Ɍɚɛɥɢɰɚ 3.392 – ɉɨɬɪɟɛɥɟɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɩɪɢ ɨɪɝɚɧɢɡɚɰɢɢ ɩɪɨɰɟɫɫɚ 
ɫɥɢɜɚ ɢ ɧɚɥɢɜɚ ɫɵɪɶɹ ɢ ɬɨɜɚɪɧɵɯ ɩɪɨɞɭɤɬɨɜ  

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

ɉɨɬɪɟɛɥɟɧɢɟ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɤȼɬ*ɱ/ɬ 0,27 9,95 

ɉɨɬɪɟɛɥɟɧɢɟ ɩɚɪɚ Ƚɤɚɥ/ɬ 0,00015 0,00015 

ɋɜɟɠɚɹ ɜɨɞɚ ɤɭɛ.ɦ/ɬ 0,004 0,004 

Ɍɟɩɥɨɮɢɤɚɰɢɨɧɧɚɹ ɜɨɞɚ ɬ.ɭ.ɬ./ɬ 2,8 10-5 2,8 10-5 
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Ɍɚɛɥɢɰɚ 3.393 – Ɏɢɡɢɱɟɫɤɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɩɪɢ ɨɪɝɚɧɢɡɚɰɢɢ ɩɪɨɰɟɫɫɚ ɫɥɢɜɚ ɢ ɧɚɥɢɜɚ 
ɫɵɪɶɹ ɢ ɬɨɜɚɪɧɵɯ ɩɪɨɞɭɤɬɨɜ 

Ɏɚɤɬɨɪ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ɂɫɬɨɱɧɢɤ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɜɨɡɞɟɣɫɬɜɢɹ 

ɍɪɨɜɟɧɶ 
ɜɨɡɞɟɣɫɬɜɢɹ 

Ɇɟɬɨɞ ɫɧɢɠɟɧɢɹ 
ɭɪɨɜɧɹ ɜɨɡɞɟɣɫɬɜɢɹ 

ɞɨ ɧɨɪɦɚɬɢɜɧɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ 

ȼɢɛɪɚɰɢɹ 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɞȻ 84; 86; 92 

ɇɟɬ 

ȼɢɛɪɚɰɢɹ 
Ɋɟɡɟɪɜɭɚɪɧɵɟ 
ɩɚɪɤɢ,ɷɫɬɚɤɚɞɵ 

ɞȻ 105 
ɇɟɬ 

ȼɢɛɪɚɰɢɹ 
ɇɚɫɨɫɧɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɞȻ 102-111 

ɇɟɬ 

Ɍɟɩɥɨɜɨɟ 
ɜɨɡɞɟɣɫɬɜɢɟ 

Ɏɚɤɬɨɪɵ ɫɪɟɞɵ, 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
°C 23,2 

ɇɟɬ 

ɒɭɦ 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɞȻȺ 75,6-89 

ɉɪɢɦɟɧɟɧɢɟ 
ɡɜɭɤɨɢɡɨɥɢɪɭɸɳɢɯ 
ɩɨɤɪɵɬɢɣ ɧɚɡɟɦɧɵɯ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ. 

ɍɫɬɪɨɣɫɬɜɨ 
ɜɢɛɪɨɢɡɨɥɢɪɨɜɚɧɧɵɯ 

ɮɭɧɞɚɦɟɧɬɨɜ ɢ 
ɚɦɨɪɬɢɡɚɬɨɪɨɜ ɩɨɞ 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ 
ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ 

ɩɟɪɟɞɚɱɢ ɜɢɛɪɚɰɢɢ 
ɫɬɪɨɢɬɟɥɶɧɵɦ 
ɤɨɧɫɬɪɭɤɰɢɹɦ. 

ɒɭɦ Ȼɥɨɤ ɚɞɫɨɪɛɰɢɢ ɞȻȺ 88  

ɒɭɦ 
Ʉɨɦɩɪɟɫɫɨɪɧɵɟ 

ɝɚɡɨɜɵɟ 
ɞȻȺ 46-66 

ɩɪɟɞɭɫɦɨɬɪɟɬɶ 
ɨɛɟɫɩɟɱɟɧɢɟ 

ɩɪɟɞɟɥɶɧɵɯ ɭɪɨɜɧɟɣ 
ɡɜɭɤɨɜɨɝɨ ɞɚɜɥɟɧɢɹ 

ɒɭɦ ɇɚɫɨɫɧɚɹ ɞȻȺ 74-96 ɇɟɬ 

ɒɭɦ 
Ɋɟɡɟɪɜɭɚɪɧɵɟ ɩɚɪɤɢ, 

ɷɫɬɚɤɚɞɵ 
ɞȻ 61,3-88 

ɇɟɬ 

 
Ɍɚɛɥɢɰɚ 3.394 – Ɇɚɬɟɪɢɚɥɶɧɵɟ ɪɟɫɭɪɫɵ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɜ ɩɪɨɰɟɫɫɟ ɫɥɢɜɚ ɢ ɧɚɥɢɜɚ 
ɫɵɪɶɹ ɢ ɬɨɜɚɪɧɵɯ ɩɪɨɞɭɤɬɨɜ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

Ɍɢɩ 
ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɪɟɫɭɪɫɨɜ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

ɦɚɬɟɪɢɚɥɶɧɵɯ 
(ɫɵɪɶɟɜɵɯ) 

ɪɟɫɭɪɫɨɜ ɜ ɝɨɞ 

Ɇɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɚɹ 
ɩɪɢɫɚɞɤɚ  Ɋɟɚɝɟɧɬɵ ɤɝ 113652 151536 

ɗɬɢɥɟɧɝɥɢɤɨɥɶ Ɋɟɚɝɟɧɬɵ ɤɝ/ɱ 876 876 

Ɍɪɢɷɬɢɥɟɧɝɥɢɤɨɥɶ Ɋɟɚɝɟɧɬɵ ɤɝ/ɱ 876 876 

ɍɝɨɥɶ ɚɤɬɢɜɧɵɣ Ɇɚɬɟɪɢɚɥɵ ɤɝ/ɱ 1007,4 1270,2 

 

3.31.3 Ɍɟɯɧɨɥɨɝɢɹ ɩɪɨɩɚɪɤɢ ɢ ɩɨɞɝɨɬɨɜɤɢ ɰɢɫɬɟɪɧ 
 
Ⱦɚɧɧɵɟ ɩɨ ɜɵɛɪɨɫɚɦ, ɫɛɪɨɫɚɦ, ɨɬɯɨɞɚɦ, ɢ ɮɢɡɢɱɟɫɤɨɦɭ ɜɨɡɞɟɣɫɬɜɢɸ ɩɪɢ ɨɪɝɚɧɢɡɚɰɢɢ 
ɩɪɨɰɟɫɫɚ ɩɪɨɩɚɪɤɢ ɢ ɩɨɞɝɨɬɨɜɤɢ ɰɢɫɬɟɪɧ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 3.395 – 3.398. 
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Ɍɚɛɥɢɰɚ 3.395 – ȼɵɛɪɨɫɵ ɩɪɢ ɨɪɝɚɧɢɡɚɰɢɢ ɩɪɨɰɟɫɫɚ ɩɪɨɩɚɪɤɢ ɢ ɩɨɞɝɨɬɨɜɤɢ ɰɢɫɬɟɪɧ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ 
ɜɵɛɪɨɫɨɜ 

Ʉɨɞ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ ɩɨ 
1316 (I – ɞɥɹ 

ɚɬɦ. ɜɨɡɞɭɯɚ) 

Ƚɨɞɨɜɚɹ ɦɚɫɫɚ 
ɜɵɛɪɨɫɨɜ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɬ 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ 

ɜɵɛɪɨɫɨɜ, ɝ/ɫ 

ɋɪɟɞɧɢɣ 
ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɝ/ɫ 

Ⱥɦɢɥɟɧɵ 
(ɫɦɟɫɶ 

ɢɡɨɦɟɪɨɜ) 
60 0,016 0,02 0,02 0,02 

Ȼɟɧɡɨɥ 67 0,016 0,018 0,018 0,018 

Ⱦɢɦɟɬɢɥɛɟɧɡɨɥ 
(ɤɫɢɥɨɥ) (ɫɦɟɫɶ 
ɦɟɬɚ-, ɨɪɬɨ- ɢ 

ɩɚɪɚɢɡɨɦɟɪɨɜ) 

68 2,5 10-3 2,3 10-3 2,3 10-3 2,3 10-3 

Ɇɟɬɢɥɛɟɧɡɨɥ 
(ɬɨɥɭɨɥ) 70 0,015 0,017 0,017 0,017 

ɋɟɪɨɜɨɞɨɪɨɞ 40 1,7 10-4 2 10-4 2 10-4 2 10-4 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ 

C12-C-19 
58 0,06 0,07 0,07 0,07 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ 

C1-C-5 
(ɢɫɤɥɸɱɚɹ 

ɦɟɬɚɧ) 

56 0,81 0,55 0,55 0,55 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ 

C6-C10 
57 0,45 0,42 0,42 0,42 

ɗɬɢɥɛɟɧɡɨɥ 
(ɫɬɢɪɨɥ) 74 4 10-4 5 10-4 5 10-4 5 10-4 

 
Ɍɚɛɥɢɰɚ 3.396 – ɋɛɪɨɫɵ ɩɪɢ ɨɪɝɚɧɢɡɚɰɢɢ ɩɪɨɰɟɫɫɚ ɩɪɨɩɚɪɤɢ ɢ ɩɨɞɝɨɬɨɜɤɢ ɰɢɫɬɟɪɧ 

ɇ
ɚɢ

ɦ
ɟɧ

ɨɜ
ɚɧ

ɢɟ
 

ɡɚ
ɝɪ

ɹɡ
ɧɹ

ɸ
ɳ

ɟɝ
ɨ 

ɜɟ
ɳ

ɟɫ
ɬɜ

ɚ 
ɫɛ

ɪɨ
ɫɨ

ɜ  

Ʉɨ
ɞ 

ɡɚ
ɝɪ

ɹɡ
ɧɹ

ɸ
ɳ

ɟɝ
ɨ 

ɜɟ
ɳ

ɟɫ
ɬɜ

ɚ 
ɩɨ

 1
31

6 
(II

 –
 

ɞɥ
ɹ 

ɜɨ
ɞɧ

ɵ
ɯ 

ɨɛ
ɴɟ

ɤɬ
ɨɜ

)/ɩ
ɨɪ

ɹɞ
ɤɨ

ɜɵ
ɣ 

ɧɨ
ɦ

ɟɪ
 

ɇ
ɚɥ

ɢɱ
ɢɟ

 ɜ
ɟɳ

ɟɫ
ɬɜ

ɚ 
ɫɛ

ɪɨ
ɫɨ

ɜ 
ɜ 

ɪɚ
ɡɪ

ɟɲ
ɟɧ

ɢɢ
 

Ƚɨ
ɞɨ

ɜɚ
ɹ 

ɦ
ɚɫ

ɫɚ
 ɫ

ɛɪ
ɨɫ

ɚ 
ɡɚ

ɝɪ
ɹɡ

ɧɹ
ɸ

ɳ
ɟɝ

ɨ 
ɜɟ

ɳ
ɟɫ

ɬɜ
ɚ,

 ɬ
 

Ɇ
ɢɧ

ɢɦ
ɚɥ

ɶɧ
ɚɹ

 
ɤɨ

ɧɰ
ɟɧ

ɬɪ
ɚɰ

ɢɹ
 

ɡɚ
ɝɪ

ɹɡ
ɧɹ

ɸ
ɳ

ɟɝ
ɨ 

ɜɟ
ɳ

ɟɫ
ɬɜ

ɚ 
ɫɛ

ɪɨ
ɫɨ

ɜ,
 

ɦ
ɝ/ɥ

 

Ɇ
ɚɤ

ɫɢ
ɦ

ɚɥ
ɶɧ

ɚɹ
 

ɤɨ
ɧɰ

ɟɧ
ɬɪ

ɚɰ
ɢɹ

 
ɡɚ

ɝɪ
ɹɡ

ɧɹ
ɸ

ɳ
ɟɝ

ɨ 
ɜɟ

ɳ
ɟɫ

ɬɜ
ɚ 

ɫɛ
ɪɨ

ɫɨ
ɜ,

 
ɦ

ɝ/ɥ
 

ɋ
ɪɟ

ɞɧ
ɹɹ

 
ɤɨ

ɧɰ
ɟɧ

ɬɪ
ɚɰ

ɢɹ
 

ɡɚ
ɝɪ

ɹɡ
ɧɹ

ɸ
ɳ

ɟɝ
ɨ 

ɜɟ
ɳ

ɟɫ
ɬɜ

ɚ 
ɫɛ

ɪɨ
ɫɨ

ɜ,
 

ɦ
ɝ/ɥ

 

ɇɟɮɬɟɩɪɨɞɭɤɬɵ 
(ɧɟɮɬɶ) 74 Ⱦɚ ɧɟɬ ɞɚɧɧɵɯ 250 250 250 

 
Ɍɚɛɥɢɰɚ 3.397 – Ɉɬɯɨɞɵ ɩɪɢ ɨɪɝɚɧɢɡɚɰɢɢ ɩɪɨɰɟɫɫɚ ɩɪɨɩɚɪɤɢ ɢ ɩɨɞɝɨɬɨɜɤɢ ɰɢɫɬɟɪɧ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɬɯɨɞɚ 

ɂɫɬɨɱɧɢɤ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɨɜ 

Ʉɨɞ ɨɬɯɨɞɚ 
ɩɨ ɎɄɄɈ 

Ʉɥɚɫɫ 
ɨɩɚɫɧɨɫɬɢ 

ɨɬɯɨɞɚ 
ɞɥɹ Ɉɋ 

Ɇɚɫɫɚ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɚ ɜ 
ɪɟɮɟɪɟɧɬɧɨɦ 

ɝɨɞɭ, ɬ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɫɩɨɫɨɛɚ ɭɬɢɥɢɡɚɰɢɢ 

(ɜɬɨɪɢɱɧɨɟ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ) ɢɥɢ 

ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ 
ɨɬɯɨɞɚ 

Ɉɬɯɨɞɵ 
ɦɢɧɟɪɚɥɶɧɵɯ 

ɦɚɫɟɥ 
ɢɧɞɭɫɬɪɢɚɥɶɧɵɯ 

ɇɚɫɨɫɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ 

40613001313 3 0,9 ɉɟɪɟɪɚɛɨɬɤɚ 
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Ɍɚɛɥɢɰɚ 3.398 – Ɏɢɡɢɱɟɫɤɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɩɪɢ ɨɪɝɚɧɢɡɚɰɢɢ ɩɪɨɰɟɫɫɚ ɩɪɨɩɚɪɤɢ ɢ 
ɩɨɞɝɨɬɨɜɤɢ ɰɢɫɬɟɪɧ 

Ɏɚɤɬɨɪ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ɂɫɬɨɱɧɢɤ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɜɨɡɞɟɣɫɬɜɢɹ 

ɍɪɨɜɟɧɶ 
ɜɨɡɞɟɣɫɬɜɢɹ 

Ɇɟɬɨɞ ɫɧɢɠɟɧɢɹ 
ɭɪɨɜɧɹ ɜɨɡɞɟɣɫɬɜɢɹ ɞɨ 

ɧɨɪɦɚɬɢɜɧɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ 

ɒɭɦ 
Ɋɟɡɟɪɜɭɚɪɧɵɟ ɩɚɪɤɢ, 

ɷɫɬɚɤɚɞɵ 
ɞȻ 66,7 ɇɟɬ 

ȼɢɛɪɚɰɢɹ 
Ɋɟɡɟɪɜɭɚɪɧɵɟ ɩɚɪɤɢ, 

ɷɫɬɚɤɚɞɵ 
ɞȻ 94 ɇɟɬ 



ɂɌɋ 30–2017 

489 
 

4. Ɉɩɪɟɞɟɥɟɧɢɟ ɧɚɢɥɭɱɲɢɯ ɞɨɫɬɭɩɧɵɯ ɬɟɯɧɨɥɨɝɢɣ 

 

4.1 Ɉɛɳɚɹ ɦɟɬɨɞɨɥɨɝɢɹ ɨɩɪɟɞɟɥɟɧɢɹ ɬɟɯɧɨɥɨɝɢɢ ɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɢ ɜ 
ɤɚɱɟɫɬɜɟ ɧɞɬ 

 

ȼ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɤɪɢɬɟɪɢɢ ɨɩɪɟɞɟɥɟɧɢɹ ɬɟɯɧɨɥɨɝɢɢ ɜ ɤɚɱɟɫɬɜɟ ɇȾɌ 
ɭɫɬɚɧɨɜɥɟɧɵ ɫɬɚɬɶɟɣ 28.1 ɮɟɞɟɪɚɥɶɧɨɝɨ ɡɚɤɨɧɚ N 219-ɎɁ. ɋɨɝɥɚɫɧɨ ɭɤɚɡɚɧɧɨɣ 
ɫɬɚɬɶɟ ɎɁ, ɩɪɢɦɟɧɟɧɢɟ ɧɚɢɥɭɱɲɢɯ ɞɨɫɬɭɩɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɧɚɩɪɚɜɥɟɧɨ ɧɚ ɤɨɦɩɥɟɤɫɧɨɟ 
ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɢ (ɢɥɢ) ɦɢɧɢɦɢɡɚɰɢɸ ɧɟɝɚɬɢɜɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ. 
ɋɨɱɟɬɚɧɢɟɦ ɤɪɢɬɟɪɢɟɜ ɞɨɫɬɢɠɟɧɢɹ ɰɟɥɟɣ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 

ɇȾɌ ɹɜɥɹɸɬɫɹ: 
ɚ) ɧɚɢɦɟɧɶɲɢɣ ɭɪɨɜɟɧɶ ɧɟɝɚɬɢɜɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɜ 

ɪɚɫɱɟɬɟ ɧɚ ɟɞɢɧɢɰɭ ɜɪɟɦɟɧɢ ɢɥɢ ɨɛɴɟɦ ɩɪɨɢɡɜɨɞɢɦɨɣ ɩɪɨɞɭɤɰɢɢ (ɬɨɜɚɪɚ), 
ɜɵɩɨɥɧɹɟɦɨɣ ɪɚɛɨɬɵ, ɨɤɚɡɵɜɚɟɦɨɣ ɭɫɥɭɝɢ ɥɢɛɨ ɞɪɭɝɢɟ ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɟ 
ɦɟɠɞɭɧɚɪɨɞɧɵɦɢ ɞɨɝɨɜɨɪɚɦɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɩɨɤɚɡɚɬɟɥɢ (ɤɪɢɬɟɪɢɣ 1); 

ɛ) ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɟɟ ɜɧɟɞɪɟɧɢɹ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ (ɤɪɢɬɟɪɢɣ 2); 
ɜ) ɩɪɢɦɟɧɟɧɢɟ ɪɟɫɭɪɫɨ- ɢ ɷɧɟɪɝɨɫɛɟɪɟɝɚɸɳɢɯ ɦɟɬɨɞɨɜ (ɤɪɢɬɟɪɢɣ 3); 
ɝ) ɩɟɪɢɨɞ ɟɟ ɜɧɟɞɪɟɧɢɹ (ɤɪɢɬɟɪɢɣ 4); 
ɞ) ɩɪɨɦɵɲɥɟɧɧɨɟ ɜɧɟɞɪɟɧɢɟ ɷɬɨɣ ɬɟɯɧɨɥɨɝɢɢ ɧɚ ɞɜɭɯ ɢ ɛɨɥɟɟ ɨɛɴɟɤɬɚɯ, 

ɨɤɚɡɵɜɚɸɳɢɯ ɧɟɝɚɬɢɜɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ (ɤɪɢɬɟɪɢɣ 5). 
ɋɬɚɬɶɹ 28.1 ɎɁ ɬɚɤɠɟ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɫɥɟɞɭɸɳɟɟ: 
ɚ) ɩɨɪɹɞɨɤ ɨɩɪɟɞɟɥɟɧɢɹ ɬɟɯɧɨɥɨɝɢɢ ɜ ɤɚɱɟɫɬɜɟ ɇȾɌ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ 

ɉɪɚɜɢɬɟɥɶɫɬɜɨɦ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ; 
ɛ) ɦɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɬɟɯɧɨɥɨɝɢɢ ɜ ɤɚɱɟɫɬɜɟ 

ɧɚɢɥɭɱɲɟɣ ɞɨɫɬɭɩɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɭɩɨɥɧɨɦɨɱɟɧɧɵɦ ɉɪɚɜɢɬɟɥɶɫɬɜɨɦ 
Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɮɟɞɟɪɚɥɶɧɵɦ ɨɪɝɚɧɨɦ ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ ɜɥɚɫɬɢ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɨɫɬɚɧɨɜɥɟɧɢɟɦ ɉɪɚɜɢɬɟɥɶɫɬɜɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɨɬ 
23 ɞɟɤɚɛɪɹ 2014 ɝ. № 1458 ɭɬɜɟɪɠɞɟɧɵ ɉɪɚɜɢɥɚ ɨɩɪɟɞɟɥɟɧɢɹ ɬɟɯɧɨɥɨɝɢɢ ɜ ɤɚɱɟɫɬɜɟ 
ɧɚɢɥɭɱɲɟɣ ɞɨɫɬɭɩɧɨɣ ɬɟɯɧɨɥɨɝɢɢ, ɚ ɬɚɤɠɟ ɪɚɡɪɚɛɨɬɤɢ, ɚɤɬɭɚɥɢɡɚɰɢɢ ɢ ɨɩɭɛɥɢɤɨɜɚɧɢɹ 
ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɫɩɪɚɜɨɱɧɢɤɨɜ ɩɨ ɧɚɢɥɭɱɲɢɦ ɞɨɫɬɭɩɧɵɦ ɬɟɯɧɨɥɨɝɢɹɦ 
(ɞɚɥɟɟ – ɉɪɚɜɢɥɚ). ɍɤɚɡɚɧɧɵɟ ɉɪɚɜɢɥɚ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɩɨɪɹɞɨɤ ɨɩɪɟɞɟɥɟɧɢɹ 
ɬɟɯɧɨɥɨɝɢɢ ɜ ɤɚɱɟɫɬɜɟ ɇȾɌ, ɜ ɬɨɦ ɱɢɫɥɟ ɨɩɪɟɞɟɥɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ, 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɬɟɯɧɢɱɟɫɤɢɯ ɫɩɨɫɨɛɨɜ, ɦɟɬɨɞɨɜ ɞɥɹ ɤɨɧɤɪɟɬɧɨɣ ɨɛɥɚɫɬɢ ɩɪɢɦɟɧɟɧɢɹ. 

ȼ ɉɪɚɜɢɥɚɯ ɭɬɨɱɧɟɧɚ ɮɨɪɦɭɥɢɪɨɜɤɚ ɜɵɲɟɧɚɡɜɚɧɧɵɯ ɤɪɢɬɟɪɢɟɜ, ɧɚ ɨɫɧɨɜɚɧɢɢ 
ɤɨɬɨɪɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ, ɨɛɨɪɭɞɨɜɚɧɢɟ, ɬɟɯɧɢɱɟɫɤɢɟ ɫɩɨɫɨɛɵ ɢ ɦɟɬɨɞɵ 
ɨɰɟɧɢɜɚɸɬɫɹ ɜ ɤɚɱɟɫɬɜɟ ɇȾɌ: 

ɚ) ɧɚɢɦɟɧɶɲɢɣ ɭɪɨɜɟɧɶ ɧɟɝɚɬɢɜɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɜ 
ɪɚɫɱɟɬɟ ɧɚ ɟɞɢɧɢɰɭ ɜɪɟɦɟɧɢ ɢɥɢ ɨɛɴɟɦ ɩɪɨɢɡɜɨɞɢɦɨɣ ɩɪɨɞɭɤɰɢɢ (ɬɨɜɚɪɚ), 
ɜɵɩɨɥɧɹɟɦɨɣ ɪɚɛɨɬɵ, ɨɤɚɡɵɜɚɟɦɨɣ ɭɫɥɭɝɢ ɥɢɛɨ ɫɨɨɬɜɟɬɫɬɜɢɟ ɞɪɭɝɢɦ ɩɨɤɚɡɚɬɟɥɹɦ 
ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɦ ɦɟɠɞɭɧɚɪɨɞɧɵɦɢ ɞɨɝɨɜɨɪɚɦɢ 
Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ (ɤɪɢɬɟɪɢɣ 1); 

ɛ) ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɜɧɟɞɪɟɧɢɹ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ (ɤɪɢɬɟɪɢɣ 2); 
ɜ) ɩɪɢɦɟɧɟɧɢɟ ɪɟɫɭɪɫɨ- ɢ ɷɧɟɪɝɨɫɛɟɪɟɝɚɸɳɢɯ ɦɟɬɨɞɨɜ (ɤɪɢɬɟɪɢɣ 3); 
ɝ) ɩɟɪɢɨɞ ɜɧɟɞɪɟɧɢɹ (ɤɪɢɬɟɪɢɣ 4); 
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ɞ) ɩɪɨɦɵɲɥɟɧɧɨɟ ɜɧɟɞɪɟɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ, ɨɛɨɪɭɞɨɜɚɧɢɹ, 
ɬɟɯɧɢɱɟɫɤɢɯ ɫɩɨɫɨɛɨɜ, ɦɟɬɨɞɨɜ ɧɚ ɞɜɭɯ ɢ ɛɨɥɟɟ ɨɛɴɟɤɬɚɯ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ, 
ɨɤɚɡɵɜɚɸɳɢɯ ɧɟɝɚɬɢɜɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ (ɤɪɢɬɟɪɢɣ 5). 

ɉɪɚɜɢɥɚ ɬɚɤɠɟ ɭɫɬɚɧɚɜɥɢɜɚɸɬ, ɱɬɨ ɨɩɪɟɞɟɥɟɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ, 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɬɟɯɧɢɱɟɫɤɢɯ ɫɩɨɫɨɛɨɜ, ɦɟɬɨɞɨɜ (ɞɚɥɟɟ – ɬɟɯɧɨɥɨɝɢɢ) ɜ ɤɚɱɟɫɬɜɟ ɇȾɌ 
ɩɪɨɜɨɞɢɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɬɨɞɢɱɟɫɤɢɦɢ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ 
ɬɟɯɧɨɥɨɝɢɢ ɜ ɤɚɱɟɫɬɜɟ ɇȾɌ, ɤɨɬɨɪɚɹ, ɤɚɤ ɭɤɚɡɚɧɨ ɜ ɫɬɚɬɶɟ 28.1, ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ 
ɭɩɨɥɧɨɦɨɱɟɧɧɵɦ ɉɪɚɜɢɬɟɥɶɫɬɜɨɦ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɮɟɞɟɪɚɥɶɧɵɦ ɨɪɝɚɧɨɦ 
ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ ɜɥɚɫɬɢ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɪɢɤɚɡɨɦ Ɇɢɧɢɫɬɟɪɫɬɜɚ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ 
ɢ ɬɨɪɝɨɜɥɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ (Ɇɢɧɩɪɨɦɬɨɪɝ Ɋɨɫɫɢɢ) ɨɬ 31 ɦɚɪɬɚ 2015 ɝ. № 665 

ɭɬɜɟɪɠɞɟɧɵ (ɪɚɡɪɚɛɨɬɚɧɧɵɟ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɭɤɚɡɚɧɧɵɦɢ ɜɵɲɟ ɧɨɪɦɚɬɢɜɧɵɦɢ 
ɩɪɚɜɨɜɵɦɢ ɚɤɬɚɦɢ) Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɬɟɯɧɨɥɨɝɢɢ ɜ 
ɤɚɱɟɫɬɜɟ ɧɚɢɥɭɱɲɟɣ ɞɨɫɬɭɩɧɨɣ ɬɟɯɧɨɥɨɝɢɢ (ɞɚɥɟɟ – Ɋɟɤɨɦɟɧɞɚɰɢɢ). Ƚɥɚɜɧɨɣ ɰɟɥɶɸ 
Ɋɟɤɨɦɟɧɞɚɰɢɣ ɹɜɥɹɟɬɫɹ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɭɱɧɨ-ɦɟɬɨɞɢɱɟɫɤɨɣ ɛɚɡɵ ɞɥɹ ɬɟɯɧɢɱɟɫɤɢɯ 
ɪɚɛɨɱɢɯ ɝɪɭɩɩ (ɌɊȽ) ɩɨ ɬɟɯɧɨɥɨɝɢɢ ɜ ɤɚɱɟɫɬɜɟ ɇȾɌ ɧɚ ɨɫɧɨɜɚɧɢɢ ɞɚɧɧɵɯ, ɩɨɥɭɱɟɧɧɵɯ 
ɨɬ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɢ ɞɪɭɝɢɯ ɢɧɮɨɪɦɢɪɨɜɚɧɧɵɯ ɫɬɨɪɨɧ. ȼ Ɋɟɤɨɦɟɧɞɚɰɢɹɯ ɭɫɬɚɧɨɜɥɟɧɚ 
ɫɨɜɨɤɭɩɧɨɫɬɶ ɤɪɢɬɟɪɢɟɜ ɨɬɧɟɫɟɧɢɹ ɬɟɯɧɨɥɨɝɢɢ ɤ ɇȾɌ, ɪɚɫɫɦɨɬɪɟɧɵ ɨɛɳɢɟ 
ɦɟɬɨɞɨɥɨɝɢɱɟɫɤɢɟ ɩɨɞɯɨɞɵ ɤ ɨɩɪɟɞɟɥɟɧɢɸ ɇȾɌ, ɩɨɪɹɞɨɤ ɨɬɧɟɫɟɧɢɹ ɬɟɯɧɨɥɨɝɢɢ ɤ ɇȾɌ ɢ 
ɩɪɢɧɰɢɩɵ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɱɥɟɧɨɜ ɌɊȽ. 

Ɉɬɞɟɥɶɧɵɟ ɦɟɬɨɞɢɱɟɫɤɢɟ ɚɫɩɟɤɬɵ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɢɥɭɱɲɢɯ ɞɨɫɬɭɩɧɵɯ 
ɬɟɯɧɨɥɨɝɢɣ, ɜ ɬɨɦ ɱɢɫɥɟ ɬɟɯɧɨɥɨɝɢɣ ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ ɨɬɯɨɞɨɜ ɬɟɪɦɢɱɟɫɤɢɦ ɫɩɨɫɨɛɨɦ 
(ɫɠɢɝɚɧɢɹ ɨɬɯɨɞɨɜ), ɫɨɞɟɪɠɚɬɫɹ ɜ ɪɹɞɟ ɞɪɭɝɢɯ ɞɨɤɭɦɟɧɬɨɜ, ɜ ɤɨɬɨɪɵɯ ɨɬɦɟɱɟɧɨ, ɱɬɨ ɩɪɢ 
ɨɩɪɟɞɟɥɟɧɢɢ ɬɟɯɧɨɥɨɝɢɢ ɜ ɤɚɱɟɫɬɜɟ ɇȾɌ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɭɱɢɬɵɜɚɬɶ ɫɨɨɬɜɟɬɫɬɜɢɟ ɟɟ 
ɧɨɜɟɣɲɢɦ ɪɚɡɪɚɛɨɬɤɚɦ ɜ ɞɚɧɧɨɣ ɫɮɟɪɟ ɩɪɢɦɟɧɟɧɢɹ; ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɢ ɩɪɚɤɬɢɱɟɫɤɭɸ 
ɩɪɢɟɦɥɟɦɨɫɬɶ ɬɟɯɧɨɥɨɝɢɢ ɞɥɹ ɨɛɴɟɤɬɚ ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ; ɨɩɪɚɜɞɚɧɧɨɫɬɶ 
ɩɪɢɦɟɧɟɧɢɹ ɬɟɯɧɨɥɨɝɢɢ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɦɢɧɢɦɢɡɚɰɢɢ ɬɟɯɧɨɝɟɧɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ 
ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ. 

ȼ ɨɛɳɟɦ ɫɥɭɱɚɟ ɩɪɢ ɨɬɧɟɫɟɧɢɢ ɬɟɯɧɨɥɨɝɢɢ ɤ ɇȾɌ ɫɨɛɥɸɞɚɟɬɫɹ ɫɥɟɞɭɸɳɚɹ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɞɟɣɫɬɜɢɣ: 

ɚ) ɩɟɪɜɨɧɚɱɚɥɶɧɨ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɜɵɞɟɥɢɬɶ ɬɟɯɧɨɥɨɝɢɢ, ɧɚɩɪɚɜɥɟɧɧɵɟ ɧɚ 
ɪɟɲɟɧɢɟ ɪɚɧɟɟ ɜɵɞɟɥɟɧɧɵɯ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɛɥɟɦ (ɫ ɭɱɟɬɨɦ ɦɚɪɤɟɪɧɵɯ 
ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ, ɨɬɯɨɞɨɜ ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ, ɜɵɛɪɨɫɨɜ, ɫɛɪɨɫɨɜ ɢ ɢɧɵɯ ɜɢɞɨɜ 
ɧɟɝɚɬɢɜɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ, ɚ ɬɚɤɠɟ ɩɨɬɪɟɛɥɹɟɦɵɯ ɪɟɫɭɪɫɨɜ ɢ ɦɚɬɟɪɢɚɥɨɜ); 

ɛ) ɞɥɹ ɜɵɞɟɥɟɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɩɪɨɜɨɞɢɬɫɹ ɨɰɟɧɤɚ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɪɚɡɥɢɱɧɵɟ 
ɤɨɦɩɨɧɟɧɬɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɭɪɨɜɧɟɣ ɩɨɬɪɟɛɥɟɧɢɹ ɪɚɡɥɢɱɧɵɯ ɪɟɫɭɪɫɨɜ ɢ 
ɦɚɬɟɪɢɚɥɨɜ; 

ɜ) ɨɰɟɧɤɚ, ɩɪɢ ɧɚɥɢɱɢɢ ɧɟɨɛɯɨɞɢɦɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɡɚɬɪɚɬ ɧɚ ɜɧɟɞɪɟɧɢɟ 
ɬɟɯɧɨɥɨɝɢɣ ɢ ɫɨɞɟɪɠɚɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɜɨɡɦɨɠɧɵɟ ɥɶɝɨɬɵ ɢ ɩɪɟɢɦɭɳɟɫɬɜɚ ɩɨɫɥɟ 
ɜɧɟɞɪɟɧɢɹ ɬɟɯɧɨɥɨɝɢɣ, ɩɟɪɢɨɞ ɜɧɟɞɪɟɧɢɹ; 

ɝ) ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɨɰɟɧɤɢ ɢɡ ɜɵɞɟɥɟɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɢ 
ɜɵɛɢɪɚɸɬɫɹ ɬɟɯɧɨɥɨɝɢɢ: 

1) ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɢɥɢ ɫɧɢɠɟɧɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɪɚɡɥɢɱɧɵɟ 
ɤɨɦɩɨɧɟɧɬɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ (ɞɥɹ ɜɵɛɪɨɫɨɜ – ɩɨ ɤɚɠɞɨɦɭ ɢɡ ɨɫɧɨɜɧɵɯ 
ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ, ɞɥɹ ɨɬɯɨɞɨɜ ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ – ɩɨ ɤɚɠɞɨɦɭ ɢɡ ɨɫɧɨɜɧɵɯ ɜɢɞɨɜ 
ɨɬɯɨɞɨɜ, ɨɩɪɟɞɟɥɟɧɧɵɯ ɪɚɧɟɟ) ɢɥɢ ɩɨɬɪɟɛɥɟɧɢɹ ɪɟɫɭɪɫɨɜ; 
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2) ɜɧɟɞɪɟɧɢɟ ɤɨɬɨɪɵɯ ɧɟ ɩɪɢɜɟɞɟɬ ɤ ɫɭɳɟɫɬɜɟɧɧɨɦɭ ɭɜɟɥɢɱɟɧɢɸ ɨɛɴɟɦɨɜ 
ɜɵɛɪɨɫɨɜ ɞɪɭɝɢɯ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ, ɫɛɪɨɫɨɜ ɡɚɝɪɹɡɧɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ, 
ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ, ɩɨɬɪɟɛɥɟɧɢɹ ɪɟɫɭɪɫɨɜ, ɢɧɵɯ ɜɢɞɨɜ ɧɟɝɚɬɢɜɧɨɝɨ 
ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɢ ɭɜɟɥɢɱɟɧɢɸ ɪɢɫɤɚ ɞɥɹ ɡɞɨɪɨɜɶɹ ɧɚɫɟɥɟɧɢɹ ɜɵɲɟ 
ɩɪɢɟɦɥɟɦɨɝɨ ɢɥɢ ɞɨɩɭɫɬɢɦɨɝɨ ɭɪɨɜɧɹ; 

3) ɜɧɟɞɪɟɧɢɟ ɤɨɬɨɪɵɯ ɧɟ ɩɪɢɜɟɞɟɬ ɤ ɱɪɟɡɦɟɪɧɵɦ ɦɚɬɟɪɢɚɥɶɧɨ-ɮɢɧɚɧɫɨɜɵɦ 
ɡɚɬɪɚɬɚɦ (ɫ ɭɱɟɬɨɦ ɜɨɡɦɨɠɧɵɯ ɥɶɝɨɬ ɢ ɩɪɟɢɦɭɳɟɫɬɜ ɩɪɢ ɜɧɟɞɪɟɧɢɢ); 

4) ɢɦɟɸɳɢɟ ɩɪɢɟɦɥɟɦɵɟ ɫɪɨɤɢ ɜɧɟɞɪɟɧɢɹ; 
ɞ) ɭɫɬɚɧɨɜɥɟɧɢɟ ɬɟɯɧɨɥɨɝɢɣ, ɢɦɟɸɳɢɯ ɩɨɥɨɠɢɬɟɥɶɧɨɟ ɡɚɤɥɸɱɟɧɢɟ 

ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɷɤɫɩɟɪɬɢɡɵ ɧɚ ɩɪɨɟɤɬɵ ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɧɚ 
ɧɨɜɵɟ ɬɟɯɧɢɤɭ, ɬɟɯɧɨɥɨɝɢɸ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɬɨɪɵɯ ɦɨɠɟɬ ɨɤɚɡɚɬɶ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ 
ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ. 

 

4.2 Ɇɟɬɨɞɵ, ɩɨɡɜɨɥɹɸɳɢɟ ɩɨɲɚɝɨɜɨ ɪɚɫɫɦɨɬɪɟɬɶ ɧɟɫɤɨɥɶɤɨ ɬɟɯɧɨɥɨɝɢɣ ɢ 
ɜɵɛɪɚɬɶ ɧɚɢɥɭɱɲɭɸ ɞɨɫɬɭɩɧɭɸ ɬɟɯɧɨɥɨɝɢɸ 

 

ɇɚ ɩɪɚɤɬɢɤɟ, ɫɨɝɥɚɫɧɨ Ɋɟɤɨɦɟɧɞɚɰɢɹɦ, ɨɰɟɧɤɚ ɬɟɯɧɨɥɨɝɢɣ ɧɚ ɢɯ ɫɨɨɬɜɟɬɫɬɜɢɟ 
ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɧɨɪɦɚɬɢɜɧɵɦɢ ɩɪɚɜɨɜɵɦɢ ɚɤɬɚɦɢ ɤɪɢɬɟɪɢɹɦ ɨɩɪɟɞɟɥɟɧɢɹ ɜ ɤɚɱɟɫɬɜɟ 
ɇȾɌ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɫɥɟɞɭɸɳɟɣ ɨɱɟɪɟɞɧɨɫɬɢ, ɜɤɥɸɱɚɸɳɟɣ 5 ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ 
ɲɚɝɨɜ. Ɂɚɤɥɸɱɢɬɟɥɶɧɵɦ (6-ɦ) ɲɚɝɨɦ ɹɜɥɹɟɬɫɹ ɩɪɢɧɹɬɢɟ ɱɥɟɧɚɦɢ ɌɊȽ ɪɟɲɟɧɢɹ ɨɛ 
ɨɬɧɟɫɟɧɢɢ ɬɟɯɧɨɥɨɝɢɢ ɤ ɇȾɌ, ɤɨɬɨɪɨɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɭɫɬɚɧɨɜɥɟɧɧɵɦ 
Ɋɟɤɨɦɟɧɞɚɰɢɹɦɢ ɩɨɪɹɞɤɟ (ɬɚɛɥɢɰɚ 4.1). 

 
Ɍɚɛɥɢɰɚ 4.1 – Ɉɱɟɪɟɞɧɨɫɬɶ ɪɚɫɫɦɨɬɪɟɧɢɹ ɤɪɢɬɟɪɢɟɜ, ɭɱɢɬɵɜɚɟɦɵɯ ɩɪɢ ɨɬɧɟɫɟɧɢɢ 
ɬɟɯɧɨɥɨɝɢɢ ɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɢ ɤ ɇȾɌ 
Ɉɱɟɪɟɞɧɨɫɬɶ (ɲɚɝ) 
ɪɚɫɫɦɨɬɪɟɧɢɹ (ɚɥɝɨɪɢɬɦ 
ɨɰɟɧɤɢ) ɬɟɯɧɨɥɨɝɢɢ 

Ɉɫɧɨɜɧɵɟ ɞɟɣɫɬɜɢɹ 

1 

Ɋɚɫɫɦɨɬɪɟɧɢɟ ɤɪɢɬɟɪɢɹ 5. ɉɪɨɦɵɲɥɟɧɧɨɟ ɜɧɟɞɪɟɧɢɟ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ, ɨɛɨɪɭɞɨɜɚɧɢɹ, ɬɟɯɧɢɱɟɫɤɢɯ 
ɫɩɨɫɨɛɨɜ, ɦɟɬɨɞɨɜ ɧɚ 2 ɢ ɛɨɥɟɟ ɨɛɴɟɤɬɚɯ ɜ Ɋɨɫɫɢɣɫɤɨɣ 
Ɏɟɞɟɪɚɰɢɢ, ɨɤɚɡɵɜɚɸɳɢɯ ɧɟɝɚɬɢɜɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ 
ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ 

2 

Ɋɚɫɫɦɨɬɪɟɧɢɟ ɤɪɢɬɟɪɢɹ 1. ɇɚɢɦɟɧɶɲɢɣ ɭɪɨɜɟɧɶ ɧɟɝɚɬɢɜɧɨɝɨ 
ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɜ ɪɚɫɱɟɬɟ ɧɚ ɟɞɢɧɢɰɭ 
ɜɪɟɦɟɧɢ ɢɥɢ ɨɛɴɟɦ ɩɪɨɢɡɜɨɞɢɦɨɣ ɩɪɨɞɭɤɰɢɢ (ɬɨɜɚɪɚ), 
ɜɵɩɨɥɧɹɟɦɨɣ ɪɚɛɨɬɵ, ɨɤɚɡɵɜɚɟɦɨɣ ɭɫɥɭɝɢ ɥɢɛɨ 
ɫɨɨɬɜɟɬɫɬɜɢɟ ɞɪɭɝɢɦ ɩɨɤɚɡɚɬɟɥɹɦ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ 
ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɦ ɦɟɠɞɭɧɚɪɨɞɧɵɦɢ 
ɞɨɝɨɜɨɪɚɦɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ 

3 Ɋɚɫɫɦɨɬɪɟɧɢɟ ɤɪɢɬɟɪɢɹ 2. ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
ɜɧɟɞɪɟɧɢɹ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 

4 Ɋɚɫɫɦɨɬɪɟɧɢɟ ɤɪɢɬɟɪɢɹ 4. ɉɟɪɢɨɞ ɜɧɟɞɪɟɧɢɹ 

5 Ɋɚɫɫɦɨɬɪɟɧɢɟ ɤɪɢɬɟɪɢɹ 3. ɉɪɢɦɟɧɟɧɢɟ ɪɟɫɭɪɫɨ- ɢ 
ɷɧɟɪɝɨɫɛɟɪɟɝɚɸɳɢɯ ɦɟɬɨɞɨɜ 

6 ɉɪɢɧɹɬɢɟ ɱɥɟɧɚɦɢ ɌɊȽ ɪɟɲɟɧɢɹ ɨɛ ɨɬɧɟɫɟɧɢɢ ɬɟɯɧɨɥɨɝɢɢ ɤ 
ɇȾɌ 

ɒɚɝ 1. Ɋɚɫɫɦɨɬɪɟɧɢɟ ɤɪɢɬɟɪɢɹ 5 «ɉɪɨɦɵɲɥɟɧɧɨɟ ɜɧɟɞɪɟɧɢɟ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ, ɨɛɨɪɭɞɨɜɚɧɢɹ, ɬɟɯɧɢɱɟɫɤɢɯ ɫɩɨɫɨɛɨɜ, ɦɟɬɨɞɨɜ ɧɚ 2 
ɢ ɛɨɥɟɟ ɨɛɴɟɤɬɚɯ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ, ɨɤɚɡɵɜɚɸɳɢɯ ɧɟɝɚɬɢɜɧɨɟ 
ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ» 

Ɋɚɫɫɦɨɬɪɟɧɢɟ ɞɚɧɧɨɝɨ ɤɪɢɬɟɪɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɞɜɚ ɷɬɚɩɚ: 
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ɗɬɚɩ 1. ɉɨɥɭɱɟɧɢɟ ɨɛɳɟɣ ɢɧɮɨɪɦɚɰɢɢ ɨ ɩɪɢɦɟɧɹɟɦɵɯ ɧɚ ɩɪɚɤɬɢɤɟ ɬɟɯɧɨɥɨɝɢɹɯ 
ɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɢ. 

ɗɬɚɩ 2. ȼɵɛɨɪ ɬɟɯɧɨɥɨɝɢɣ ɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɢ, ɜɧɟɞɪɟɧɧɵɯ ɧɚ ɞɜɭɯ ɢɥɢ ɛɨɥɟɟ 
ɩɪɟɞɩɪɢɹɬɢɹɯ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ. 

ɇɚ ɷɬɚɩɟ 1 (ɷɬɚɩ ɫɛɨɪɚ ɢ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ) ɩɪɨɜɨɞɢɬɫɹ ɫɛɨɪ ɢ ɚɧɚɥɢɡ ɨɛɳɢɯ 
ɫɜɟɞɟɧɢɣ ɨ ɩɪɢɦɟɧɹɟɦɵɯ ɧɚ ɩɪɚɤɬɢɤɟ ɬɟɯɧɨɥɨɝɢɹɯ ɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɢ. 

Ɉɫɧɨɜɧɵɦ ɢɫɬɨɱɧɢɤɨɦ ɢɧɮɨɪɦɚɰɢɢ ɨ ɩɪɢɦɟɧɹɟɦɵɯ ɧɚ ɩɪɚɤɬɢɤɟ ɬɟɯɧɨɥɨɝɢɹɯ 
ɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɢ ɹɜɥɹɸɬɫɹ ɫɜɟɞɟɧɢɹ, ɩɨɥɭɱɟɧɧɵɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɚɧɤɟɬɢɪɨɜɚɧɢɹ 
ɩɪɟɞɩɪɢɹɬɢɣ, ɤɨɬɨɪɨɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɫɩɟɰɢɚɥɶɧɨɣ ɚɧɤɟɬɵ. 

Ⱥɧɤɟɬɚ ɞɥɹ ɤɚɠɞɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ, ɧɚ ɤɨɬɨɪɨɦ ɩɪɢɦɟɧɹɸɬɫɹ ɬɟɯɧɨɥɨɝɢɢ 
ɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɢ, ɜ ɨɛɹɡɚɬɟɥɶɧɨɦ ɩɨɪɹɞɤɟ ɜɤɥɸɱɚɟɬ ɫɥɟɞɭɸɳɢɟ ɪɚɡɞɟɥɵ (ɜɨɩɪɨɫɵ, 
ɧɚ ɤɨɬɨɪɵɟ ɞɨɥɠɧɵ ɛɵɬɶ ɩɨɥɭɱɟɧɵ ɨɬɜɟɬɵ): 

ɚ) ɢɧɮɨɪɦɚɰɢɹ ɨ ɩɪɟɞɩɪɢɹɬɢɢ; 
ɛ) ɫɜɟɞɟɧɢɹ ɨ ɫɨɫɬɚɜɟ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫ ɭɤɚɡɚɧɢɟɦ ɢɫɩɨɥɶɡɭɟɦɨɝɨ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ (ɫɭɲɤɚ, ɫɠɢɝɚɧɢɟ, ɩɢɪɨɥɢɡ, ɝɚɡɢɮɢɤɚɰɢɹ, ɩɥɚɡɦɟɧɧɵɣ 
ɦɟɬɨɞ) ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɜɤɥɸɱɚɹ ɩɟɪɟɱɟɧɶ ɨɫɧɨɜɧɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɭɡɥɨɜ, ɫɪɨɤ 
ɷɤɫɩɥɭɚɬɚɰɢɢ, ɦɨɳɧɨɫɬɶ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ; 

ɜ) ɝɪɚɮɢɱɟɫɤɚɹ ɫɯɟɦɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ, ɧɚ ɤɨɬɨɪɨɣ ɞɨɥɠɧɵ ɛɵɬɶ 
ɭɤɚɡɚɧɵ ɷɬɚɩɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ (ɧɚɤɨɩɥɟɧɢɟ ɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɚɹ ɩɨɞɝɨɬɨɜɤɚ 
ɨɛɟɡɜɪɟɠɢɜɚɟɦɵɯ ɨɬɯɨɞɨɜ, ɬɟɪɦɢɱɟɫɤɨɟ ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ, ɬɟɩɥɨɢɫɩɨɥɶɡɨɜɚɧɢɟ, 
ɩɨɥɭɱɟɧɢɟ ɢ ɨɛɪɚɳɟɧɢɟ ɫ ɩɨɛɨɱɧɵɦɢ ɩɪɨɞɭɤɬɚɦɢ, ɨɱɢɫɬɤɚ ɝɚɡɨɜɵɯ ɜɵɛɪɨɫɨɜ, 
ɨɛɪɚɳɟɧɢɟ ɫ ɨɛɪɚɡɭɸɳɢɦɢɫɹ ɨɬɯɨɞɚɦɢ) ɢ ɜɫɟ ɜɨɡɦɨɠɧɵɟ ɢɫɬɨɱɧɢɤɢ ɷɦɢɫɫɢɣ (ɫ 
ɭɤɚɡɚɧɢɟɦ ɫɪɟɞɵ, ɜ ɤɨɬɨɪɭɸ ɩɪɨɢɫɯɨɞɢɬ ɷɦɢɫɫɢɹ); 

ɝ) ɨɩɢɫɚɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɨɰɟɫɫɚ ɢ ɨɫɧɨɜɧɵɯ ɷɬɚɩɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ, 
ɜɤɥɸɱɚɹ ɨɩɢɫɚɧɢɟ ɨɫɧɨɜɧɵɯ ɟɝɨ ɫɬɚɞɢɣ; ɬɟɯɧɨɥɨɝɢɢ ɨɱɢɫɬɤɢ ɝɚɡɨɨɛɪɚɡɧɵɯ ɜɵɛɪɨɫɨɜ, 
ɤɨɬɨɪɵɟ ɝɪɭɩɩɢɪɭɸɬɫɹ ɩɨ ɜɟɳɟɫɬɜɚɦ; ɭɬɢɥɢɡɚɰɢɹ ɨɫɬɚɬɨɱɧɵɯ ɩɪɨɞɭɤɬɨɜ ɝɚɡɨɨɛɪɚɡɧɵɯ 
ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ; ɤɨɧɬɪɨɥɶ ɡɚ ɜɵɛɪɨɫɚɦɢ; ɤɨɧɬɪɨɥɶ ɢ ɨɱɢɫɬɤɚ ɫɬɨɱɧɵɯ ɜɨɞ, ɜ ɬɨɦ 
ɱɢɫɥɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɞɪɟɧɚɠɚ ɩɥɨɳɚɞɨɤ; ɭɬɢɥɢɡɚɰɢɹ ɢ ɨɛɪɚɛɨɬɤɚ ɨɬɯɨɞɨɜ). Ɉɬɞɟɥɶɧɵɟ 
ɬɟɯɧɨɥɨɝɢɢ ɨɩɢɫɵɜɚɸɬɫɹ ɩɨ ɫɥɟɞɭɸɳɢɦ ɩɚɪɚɦɟɬɪɚɦ: 

ɞ) ɬɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɢɫɩɨɥɶɡɭɟɦɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ (ɨɫɧɨɜɧɨɝɨ ɢ ɩɪɢɪɨɞɨɨɯɪɚɧɧɨɝɨ) ɫ ɭɤɚɡɚɧɢɟɦ ɩɪɨɢɡɜɨɞɢɬɟɥɹ (ɮɢɪɦɵ, 
ɫɬɪɚɧɵ); 

ɟ) ɫɜɟɞɟɧɢɹ ɨ ɦɚɬɟɪɢɚɥɶɧɨɦ ɛɚɥɚɧɫɟ; 
ɠ) ɫɜɟɞɟɧɢɹ ɨɛ ɭɞɟɥɶɧɵɯ ɷɦɢɫɫɢɹɯ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ (ɫɛɪɨɫɵ, ɜɵɛɪɨɫɵ, 

ɨɬɯɨɞɵ), ɜɤɥɸɱɚɹ ɞɚɧɧɵɟ ɨ ɫɨɛɥɸɞɟɧɢɢ ɧɨɪɦɚɬɢɜɨɜ ɤɚɱɟɫɬɜɚ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ 
ɩɨɫɥɟ ɪɚɫɫɟɢɜɚɧɢɹ ɜɵɛɪɨɫɨɜ; 

ɡ) ɫɜɟɞɟɧɢɹ ɨɛ ɨɩɚɫɧɵɯ ɢ ɜɪɟɞɧɵɯ ɮɚɤɬɨɪɚɯ ɩɪɨɢɡɜɨɞɫɬɜɚ; 
ɢ) ɫɜɟɞɟɧɢɹ ɨ ɩɨɠɚɪɨ- ɢ ɜɡɪɵɜɨɨɩɚɫɧɨɫɬɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɫɪɟɞ; 
ɤ) ɫɜɟɞɟɧɢɹ ɨ ɫɨɨɬɜɟɬɫɬɜɢɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɬɪɟɛɨɜɚɧɢɹɦ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 
ɥ) ɫɜɟɞɟɧɢɹ ɨ ɜɵɩɨɥɧɟɧɧɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ, ɬɟɯɧɢɱɟɫɤɢɯ ɢ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ 

ɦɟɪɨɩɪɢɹɬɢɹɯ; 
ɦ) ɫɜɟɞɟɧɢɹ ɨ ɪɚɡɪɚɛɨɬɱɢɤɟ ɬɟɯɧɨɥɨɝɢɢ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ; 
ɧ) ɤɨɩɢɢ ɬɟɯɧɢɱɟɫɤɢɯ ɢ ɪɚɡɪɟɲɢɬɟɥɶɧɵɯ ɞɨɤɭɦɟɧɬɨɜ (ɩɚɫɩɨɪɬɚ ɨɛɨɪɭɞɨɜɚɧɢɹ, 

ɡɚɤɥɸɱɟɧɢɹ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɷɤɫɩɟɪɬɢɡɵ, ɪɚɡɪɟɲɟɧɢɹ ɧɚ ɩɪɢɦɟɧɟɧɢɟ, 
ɫɟɪɬɢɮɢɤɚɬɵ ɫɨɨɬɜɟɬɫɬɜɢɹ ɢ ɬ. ɩ.). 



ɂɌɋ 30–2017 

493 
 

Ⱥɧɤɟɬɚ ɡɚɩɨɥɧɹɟɬɫɹ ɩɪɟɞɩɪɢɹɬɢɹɦɢ ɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ, ɜɧɟɞɪɢɜɲɢɦɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ, ɨɛɨɪɭɞɨɜɚɧɢɟ, ɬɟɯɧɢɱɟɫɤɢɟ ɫɩɨɫɨɛɵ, ɦɟɬɨɞɵ 
ɧɟɮɬɩɟɪɟɪɚɛɨɬɤɢ. Ⱦɥɹ ɰɟɥɟɣ ɨɩɪɟɞɟɥɟɧɢɹ ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɇȾɌ ɚɧɤɟɬɚ ɡɚɩɨɥɧɹɟɬɫɹ 
ɬɚɤɠɟ ɢ ɩɪɟɞɩɪɢɹɬɢɹɦɢ (ɨɪɝɚɧɢɡɚɰɢɹɦɢ), ɨɫɭɳɟɫɬɜɥɹɸɳɢɦɢ ɧɚɭɱɧɨ-

ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɟ ɢ ɨɩɵɬɧɨ-ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɟ ɪɚɛɨɬɵ ɢɥɢ ɨɩɵɬɧɨ-ɩɪɨɦɵɲɥɟɧɧɨɟ 
ɜɧɟɞɪɟɧɢɟ ɬɟɯɧɨɥɨɝɢɣ ɜ ɞɚɧɧɨɣ ɫɮɟɪɟ. ɇɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ, ɱɬɨ ɤ ɇȾɌ, ɩɨɦɢɦɨ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɢ, ɦɨɝɭɬ ɛɵɬɶ ɨɬɧɟɫɟɧɵ 
ɬɚɤɢɟ ɫɬɚɞɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ, ɤɚɤ ɨɱɢɫɬɤɚ ɨɬɯɨɞɹɳɢɯ ɝɚɡɨɜ, ɨɱɢɫɬɤɚ ɫɬɨɱɧɵɯ 
ɜɨɞ, ɦɟɬɨɞɵ ɨɛɪɚɳɟɧɢɹ ɫ ɨɬɯɨɞɚɦɢ, ɨɛɪɚɡɭɸɳɢɦɢɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ 
ɨɬɯɨɞɨɜ ɬɟɪɦɢɱɟɫɤɢɦ ɫɩɨɫɨɛɨɦ, ɦɟɬɨɞɵ ɭɬɢɥɢɡɚɰɢɢ ɩɨɥɭɱɚɟɦɵɯ ɜɬɨɪɢɱɧɵɯ 
ɷɧɟɪɝɨɪɟɫɭɪɫɨɜ. 

ȼ ɤɚɱɟɫɬɜɟ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɢɧɮɨɪɦɚɰɢɢ ɢɫɩɨɥɶɡɭɸɬɫɹ 
ɦɟɠɞɭɧɚɪɨɞɧɵɟ ɫɩɪɚɜɨɱɧɢɤɢ ɇȾɌ, ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ ɫɛɨɪɧɢɤɢ, ɪɟɡɭɥɶɬɚɬɵ ɧɚɭɱɧɨ-

ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ ɢ ɞɢɫɫɟɪɬɚɰɢɨɧɧɵɯ ɪɚɛɨɬ, ɢɧɵɟ ɢɫɬɨɱɧɢɤɢ, ɚ ɬɚɤɠɟ ɢɧɮɨɪɦɚɰɢɹ, 
ɩɨɥɭɱɟɧɧɚɹ ɜ ɯɨɞɟ ɤɨɧɫɭɥɶɬɚɰɢɣ ɫ ɷɤɫɩɟɪɬɚɦɢ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɨɛɥɚɫɬɢ. 

ɇɚ ɷɬɚɩɟ 2 ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɵɛɨɪ ɬɟɯɧɨɥɨɝɢɣ ɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɢ, ɜɧɟɞɪɟɧɧɵɯ ɧɚ 
2 ɢ ɛɨɥɟɟ ɩɪɟɞɩɪɢɹɬɢɹɯ ɜ Ɋɨɫɫɢɢ, ɤɨɬɨɪɵɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɚɥɝɨɪɢɬɦɨɦ, ɩɪɢɜɟɞɟɧɧɵɦ ɜ Ɇɟɬɨɞɢɱɟɫɤɢɯ ɪɟɤɨɦɟɧɞɚɰɢɹɯ (ɫɦ. ɪɢɫɭɧɨɤ 4.1). 

 
Ɋɢɫɭɧɨɤ 4.1 – Ⱥɥɝɨɪɢɬɦ ɜɵɛɨɪɚ ɬɟɯɧɨɥɨɝɢɣ ɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɢ ɜ ɤɚɱɟɫɬɜɟ ɇȾɌ 

Ɉɛɪɚɛɨɬɤɚ ɢɧɮɨɪɦɚɰɢɢ ɞɥɹ ɜɵɛɨɪɚ ɬɟɯɧɨɥɨɝɢɣ ɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɢ, ɜɧɟɞɪɟɧɧɵɯ 
ɧɚ 2 ɢ ɛɨɥɟɟ ɩɪɟɞɩɪɢɹɬɢɹɯ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ, ɜɤɥɸɱɚɟɬ: 

ɚ) ɝɪɭɩɩɢɪɨɜɤɭ (ɤɥɚɫɫɢɮɢɤɚɰɢɸ) ɢɫɩɨɥɶɡɭɟɦɵɯ ɢ ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɬɟɯɧɨɥɨɝɢɣ 
ɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɢ ɩɨ ɬɢɩɚɦ; 
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ɛ) ɝɪɭɩɩɢɪɨɜɤɭ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ, ɨɛɨɪɭɞɨɜɚɧɢɹ, ɬɟɯɧɢɱɟɫɤɢɯ 
ɫɩɨɫɨɛɨɜ, ɦɟɬɨɞɨɜ, ɩɪɢɟɦɨɜ ɢ ɫɪɟɞɫɬɜ ɩɨ ɫɬɚɞɢɹɦ, ɧɚ ɤɨɬɨɪɵɯ ɨɧɢ ɩɪɢɦɟɧɹɸɬɫɹ; 

ɜ) ɭɱɟɬ ɨɝɪɚɧɢɱɟɧɢɣ ɩɨ ɩɪɢɦɟɧɢɦɨɫɬɢ ɤɚɤɢɯ-ɥɢɛɨ ɬɟɯɧɨɥɨɝɢɣ, ɫɜɹɡɚɧɧɵɯ ɫ 
ɬɟɪɪɢɬɨɪɢɚɥɶɧɵɦɢ (ɪɟɝɢɨɧɚɥɶɧɵɦɢ) ɭɫɥɨɜɢɹɦɢ, ɜ ɬɨɦ ɱɢɫɥɟ ɤɥɢɦɚɬɢɱɟɫɤɢɦɢ; ɩɪɢ 
ɧɚɥɢɱɢɢ ɫɭɳɟɫɬɜɟɧɧɵɯ ɪɚɡɥɢɱɢɣ ɜ ɩɪɢɦɟɧɹɟɦɵɯ ɬɟɯɧɨɥɨɝɢɹɯ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɬɟɪɪɢɬɨɪɢɚɥɶɧɵɯ (ɪɟɝɢɨɧɚɥɶɧɵɯ), ɜ ɬɨɦ ɱɢɫɥɟ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɬɟɯɧɨɥɨɝɢɢ 
ɫɥɟɞɭɟɬ ɫɝɪɭɩɩɢɪɨɜɚɬɶ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɫɥɨɜɢɣ, ɜ ɤɨɬɨɪɵɯ ɨɧɢ ɩɪɢɦɟɧɹɸɬɫɹ; ɜ ɬɚɤɨɦ 
ɫɥɭɱɚɟ ɇȾɌ ɨɩɪɟɞɟɥɹɸɬɫɹ ɤɚɤ ɞɥɹ ɨɛɥɚɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɇȾɌ ɜ ɰɟɥɨɦ, ɬɚɤ ɢ ɞɥɹ ɤɚɠɞɨɣ 
ɝɪɭɩɩɢɪɨɜɤɢ ɬɟɯɧɨɥɨɝɢɣ ɜ ɨɬɞɟɥɶɧɨɫɬɢ; 

ɝ) ɨɰɟɧɤɭ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɢ ɩɨɬɪɟɛɥɟɧɢɹ ɪɟɫɭɪɫɨɜ ɧɚ ɜɫɟɯ 
ɫɬɚɞɢɹɯ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɜɤɥɸɱɚɹ ɨɩɪɟɞɟɥɟɧɢɟ ɫɬɚɞɢɣ ɩɪɨɢɡɜɨɞɫɬɜɚ, 
ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯɫɹ ɧɚɢɛɨɥɶɲɢɦ ɜɨɡɞɟɣɫɬɜɢɟɦ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ (ɩɨ ɜɢɞɚɦ 
ɜɨɡɞɟɣɫɬɜɢɹ, ɩɨ ɜɢɞɚɦ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɢ ɤɥɚɫɫɚɦ ɨɩɚɫɧɨɫɬɢ ɨɬɯɨɞɨɜ) ɢ 
ɩɨɬɪɟɛɥɟɧɢɟɦ ɪɟɫɭɪɫɨɜ (ɩɨ ɜɢɞɚɦ ɪɟɫɭɪɫɨɜ – ɜɨɞɚ, ɷɧɟɪɝɢɹ, ɪɟɚɝɟɧɬɵ ɢ ɬ. ɞ.). 

ɒɚɝ 2. Ɋɚɫɫɦɨɬɪɟɧɢɟ ɤɪɢɬɟɪɢɹ 1 «ɇɚɢɦɟɧɶɲɢɣ ɭɪɨɜɟɧɶ ɧɟɝɚɬɢɜɧɨɝɨ 
ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɜ ɪɚɫɱɟɬɟ ɧɚ ɟɞɢɧɢɰɭ ɜɪɟɦɟɧɢ ɢɥɢ ɨɛɴɟɦ 
ɩɪɨɢɡɜɨɞɢɦɨɣ ɩɪɨɞɭɤɰɢɢ (ɬɨɜɚɪɚ), ɜɵɩɨɥɧɹɟɦɨɣ ɪɚɛɨɬɵ, ɨɤɚɡɵɜɚɟɦɨɣ ɭɫɥɭɝɢ 
ɥɢɛɨ ɫɨɨɬɜɟɬɫɬɜɢɟ ɞɪɭɝɢɦ ɩɨɤɚɡɚɬɟɥɹɦ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ, 
ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɦ ɦɟɠɞɭɧɚɪɨɞɧɵɦɢ ɞɨɝɨɜɨɪɚɦɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ» 

Ⱦɚɧɧɵɣ ɤɪɢɬɟɪɢɣ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɜ ɞɜɭɯ ɨɫɧɨɜɧɵɯ ɚɫɩɟɤɬɚɯ: 
ɚ) ɨɩɚɫɧɨɫɬɶ ɢɫɩɨɥɶɡɭɟɦɵɯ ɢ (ɢɥɢ) ɨɛɪɚɡɭɸɳɢɯɫɹ ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɚɯ 

ɜɟɳɟɫɬɜ ɞɥɹ ɚɬɦɨɫɮɟɪɵ, ɩɨɱɜɵ, ɜɨɞɧɵɯ ɫɢɫɬɟɦ, ɱɟɥɨɜɟɤɚ, ɞɪɭɝɢɯ ɠɢɜɵɯ ɨɪɝɚɧɢɡɦɨɜ ɢ 
ɷɤɨɫɢɫɬɟɦ ɜ ɰɟɥɨɦ; 

ɛ) ɯɚɪɚɤɬɟɪ ɧɟɝɚɬɢɜɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɢ ɭɞɟɥɶɧɵɟ (ɧɚ ɟɞɢɧɢɰɭ ɨɛɟɡɜɪɟɠɟɧɧɵɯ 
ɨɬɯɨɞɨɜ) ɡɧɚɱɟɧɢɹ ɷɦɢɫɫɢɣ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ (ɜ ɫɨɫɬɚɜɟ ɜɵɛɪɨɫɨɜ/ɫɛɪɨɫɨɜ/ɨɬɯɨɞɨɜ). 

ȼ ɩɟɪɜɨɦ ɫɥɭɱɚɟ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɜɫɟ ɜɢɞɵ ɷɦɢɫɫɢɢ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ (ɜ 
ɫɨɫɬɚɜɟ ɜɵɛɪɨɫɨɜ/ɫɛɪɨɫɨɜ/ɨɬɯɨɞɨɜ) ɢ ɢɯ ɨɛɴɟɦɵ (ɦɚɫɫɚ). ɉɪɢ ɨɰɟɧɤɟ ɨɩɚɫɧɨɫɬɢ 
ɢɫɩɨɥɶɡɭɟɦɵɯ ɢ (ɢɥɢ) ɨɛɪɚɡɭɸɳɢɯɫɹ ɜ ɯɨɞɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɜɪɟɞɧɵɯ 
ɜɟɳɟɫɬɜ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɬɚɤ ɧɚɡɵɜɚɟɦɵɟ ɦɚɪɤɟɪɧɵɟ ɡɚɝɪɹɡɧɹɸɳɢɟ ɜɟɳɟɫɬɜɚ, 
ɜɵɞɟɥɹɸɳɢɟɫɹ ɜ ɚɬɦɨɫɮɟɪɭ, ɩɨɫɬɭɩɚɸɳɢɟ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ, ɜ ɩɪɨɦɟɠɭɬɨɱɧɵɟ 
ɩɪɨɞɭɤɬɵ ɢ ɬɜɟɪɞɵɟ ɨɬɯɨɞɵ. ɉɨ ɫɬɟɩɟɧɢ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɪɝɚɧɢɡɦ ɜɪɟɞɧɵɟ ɜɟɳɟɫɬɜɚ 
ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ ɧɚ ɱɟɬɵɪɟ ɤɥɚɫɫɚ ɨɩɚɫɧɨɫɬɢ: 1-ɣ – ɜɟɳɟɫɬɜɚ ɱɪɟɡɜɵɱɚɣɧɨ ɨɩɚɫɧɵɟ; 
2-ɣ – ɜɟɳɟɫɬɜɚ ɜɵɫɨɤɨɨɩɚɫɧɵɟ; 3-ɣ – ɜɟɳɟɫɬɜɚ ɭɦɟɪɟɧɧɨ ɨɩɚɫɧɵɟ; 4-ɣ – ɜɟɳɟɫɬɜɚ 
ɦɚɥɨɨɩɚɫɧɵɟ. Ɉɫɨɛɨɟ ɜɧɢɦɚɧɢɟ ɫɥɟɞɭɟɬ ɨɛɪɚɬɢɬɶ ɧɚ ɞɚɧɧɵɟ ɨ ɫɨɛɥɸɞɟɧɢɢ 
ɧɨɪɦɚɬɢɜɨɜ ɤɚɱɟɫɬɜɚ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ ɩɨɫɥɟ ɪɚɫɫɟɢɜɚɧɢɹ ɜɵɛɪɨɫɨɜ, ɨɫɨɛɟɧɧɨ 
ɜɟɳɟɫɬɜ 1-ɝɨ ɢ 2-ɝɨ ɤɥɚɫɫɨɜ ɨɩɚɫɧɨɫɬɢ, ɚ ɬɚɤɠɟ ɧɚ ɫɨɫɬɚɜ ɨɬɯɨɞɨɜ ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ 
(ɨɫɬɚɬɨɱɧɵɯ ɩɪɨɞɭɤɬɨɜ ɩɟɪɟɪɚɛɨɬɤɢ ɨɬɯɨɞɨɜ), ɨɛɪɚɡɭɸɳɢɯɫɹ ɜ ɯɨɞɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɩɪɨɰɟɫɫɨɜ, ɢ ɧɚ ɫɨɫɬɚɜ ɜɵɛɪɨɫɨɜ ɜ ɚɬɦɨɫɮɟɪɭ. 

ɉɪɢ ɨɰɟɧɤɟ ɜɵɛɪɨɫɨɜ ɜ ɚɬɦɨɫɮɟɪɭ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɫɥɟɞɭɸɳɢɟ 
ɩɚɪɚɦɟɬɪɵ: 

ɚ) ɯɚɪɚɤɬɟɪ ɩɨɫɥɟɞɫɬɜɢɣ ɜɨɡɞɟɣɫɬɜɢɹ – ɞɨɥɝɨɫɪɨɱɧɵɟ ɧɟɨɛɪɚɬɢɦɵɟ 
ɜɨɡɞɟɣɫɬɜɢɹ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɤɚɤ ɧɚɧɨɫɹɳɢɟ ɛɨɥɶɲɢɣ ɜɪɟɞ ɨɤɪɭɠɚɸɳɟɣ 
ɫɪɟɞɟ, ɱɟɦ ɨɛɪɚɬɢɦɵɟ ɤɪɚɬɤɨɫɪɨɱɧɵɟ ɩɨɫɥɟɞɫɬɜɢɹ; 

ɛ) ɡɚɝɪɹɡɧɹɸɳɢɟ ɜɟɳɟɫɬɜɚ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟɫɹ ɜɵɫɨɤɨɣ ɫɬɨɣɤɨɫɬɶɸ, 
ɛɢɨɚɤɤɭɦɭɥɹɰɢɟɣ, ɬɨɤɫɢɱɟɫɤɢɦɢ ɢ ɤɚɧɰɟɪɨɝɟɧɧɵɦɢ ɷɮɮɟɤɬɚɦɢ, ɪɟɤɨɦɟɧɞɭɟɬɫɹ 
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ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɤɚɤ ɩɪɢɨɪɢɬɟɬɧɵɟ ɜ ɫɜɹɡɢ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɢɯ ɩɟɪɟɧɨɫɚ ɧɚ ɞɚɥɶɧɢɟ 
ɪɚɫɫɬɨɹɧɢɹ (ɜ ɬɨɦ ɱɢɫɥɟ ɬɪɚɧɫɝɪɚɧɢɱɧɵɦ ɩɟɪɟɧɨɫɨɦ). 

ɏɚɪɚɤɬɟɪ ɧɟɝɚɬɢɜɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɢ ɭɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɷɦɢɫɫɢɣ (ɜ ɫɨɫɬɚɜɟ 
ɜɵɛɪɨɫɨɜ/ɫɛɪɨɫɨɜ/ɨɬɯɨɞɨɜ) ɨɰɟɧɢɜɚɸɬɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ ɫɥɟɞɭɸɳɢɯ ɩɨɤɚɡɚɬɟɥɟɣ: 

ɚ) ɞɥɹ ɜɵɛɪɨɫɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ: 
1) ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɫɬɨɱɧɢɤɨɜ ɜɵɛɪɨɫɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ; 
2) ɩɟɪɟɱɟɧɶ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ, ɫɨɞɟɪɠɚɳɢɯɫɹ ɜ ɜɵɛɪɨɫɚɯ ɜ ɚɬɦɨɫɮɟɪɭ; 
3) ɨɛɴɟɦ ɢ (ɢɥɢ) ɦɚɫɫɚ ɜɵɛɪɨɫɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɞɨ ɨɱɢɫɬɤɢ ɜ ɪɚɫɱɟɬɟ ɧɚ 

ɬɨɧɧɭ ɩɟɪɟɪɚɛɨɬɚɧɧɨɝɨ ɫɵɪɶɹ (ɨɛɟɡɜɪɟɠɟɧɧɵɯ ɨɬɯɨɞɨɜ); 
4) ɝɚɡɨɨɱɢɫɬɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ; 

5) ɦɟɬɨɞ ɨɱɢɫɬɤɢ, ɩɨɜɬɨɪɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ; 
6) ɨɛɴɟɦ ɢ (ɢɥɢ) ɦɚɫɫɚ ɜɵɛɪɨɫɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɩɨɫɥɟ ɨɱɢɫɬɤɢ ɜ ɪɚɫɱɟɬɟ 

ɧɚ ɬɨɧɧɭ ɩɟɪɟɪɚɛɨɬɚɧɧɨɝɨ ɫɵɪɶɹ; 
7) ɢɧɮɨɪɦɚɰɢɹ ɨ ɫɨɛɥɸɞɟɧɢɢ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɨɪɦɚɬɢɜɨɜ ɉȾȼ; 
ɛ) ɞɥɹ ɫɛɪɨɫɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ: 
1) ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɫɬɨɱɧɢɤɨɜ ɫɛɪɨɫɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ; 
2) ɧɚɩɪɚɜɥɟɧɢɟ ɫɛɪɨɫɨɜ (ɜ ɜɨɞɧɵɣ ɨɛɴɟɤɬ, ɜ ɫɢɫɬɟɦɵ ɤɚɧɚɥɢɡɚɰɢɢ ɢ ɬ. ɞ.); 
3) ɩɟɪɟɱɟɧɶ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ, ɫɨɞɟɪɠɚɳɢɯɫɹ ɜ ɫɛɪɨɫɚɯ; 
4) ɨɛɴɟɦ ɢ (ɢɥɢ) ɦɚɫɫɚ ɫɛɪɨɫɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɞɨ ɨɱɢɫɬɤɢ ɜ ɪɚɫɱɟɬɟ ɧɚ 

ɬɨɧɧɭ ɩɟɪɟɪɚɛɨɬɚɧɧɨɝɨ ɫɵɪɶɹ (ɨɛɟɡɜɪɟɠɟɧɧɵɯ ɨɬɯɨɞɨɜ); 
5) ɧɚɥɢɱɢɟ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ; 
6) ɦɟɬɨɞ ɨɱɢɫɬɤɢ, ɩɨɜɬɨɪɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ; 
7) ɨɛɴɟɦ ɢ (ɢɥɢ) ɦɚɫɫɚ ɫɛɪɨɫɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɩɨɫɥɟ ɨɱɢɫɬɤɢ ɜ ɪɚɫɱɟɬɟ 

ɧɚ ɬɨɧɧɭ ɩɟɪɟɪɚɛɨɬɚɧɧɨɝɨ ɫɵɪɶɹ; 
ɜ) ɞɥɹ ɨɬɯɨɞɨɜ ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ (ɨɫɬɚɬɨɱɧɵɯ ɩɪɨɞɭɤɬɨɜ) ɢ ɨɬɯɨɞɨɜ ɩɨɬɪɟɛɥɟɧɢɹ: 
1) ɢɫɬɨɱɧɢɤɢ ɨɛɪɚɡɨɜɚɧɢɹ; 
2) ɩɟɪɟɱɟɧɶ ɨɛɪɚɡɭɸɳɢɯɫɹ ɨɬɯɨɞɨɜ ɩɨ ɤɥɚɫɫɚɦ ɨɩɚɫɧɨɫɬɢ; 
3) ɨɛɴɟɦɵ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ (ɚɛɫɨɥɸɬɧɵɟ ɢ ɭɞɟɥɶɧɵɟ) ɢ ɢɫɬɨɱɧɢɤɢ ɢɯ 

ɨɛɪɚɡɨɜɚɧɢɹ; 
4) ɩɟɪɟɱɟɧɶ ɪɚɡɦɟɳɚɟɦɵɯ ɨɬɯɨɞɨɜ ɩɨ ɤɥɚɫɫɚɦ ɨɩɚɫɧɨɫɬɢ; 
5) ɨɛɴɟɦɵ ɪɚɡɦɟɳɟɧɢɹ ɨɬɯɨɞɨɜ (ɚɛɫɨɥɸɬɧɵɟ ɢ ɭɞɟɥɶɧɵɟ); 
6) ɩɟɪɟɱɟɧɶ ɨɛɟɡɜɪɟɠɢɜɚɟɦɵɯ, ɩɟɪɟɪɚɛɚɬɵɜɚɟɦɵɯ ɢ ɩɨɜɬɨɪɧɨ ɢɫɩɨɥɶɡɭɟɦɵɯ 

ɨɬɯɨɞɨɜ; 
7) ɨɛɴɟɦɵ ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ, ɩɟɪɟɪɚɛɨɬɤɢ ɢ ɩɨɜɬɨɪɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ 

(ɚɛɫɨɥɸɬɧɵɟ ɢ ɭɞɟɥɶɧɵɟ); 
ɝ) ɞɥɹ ɩɪɨɱɢɯ ɮɚɤɬɨɪɨɜ ɜɨɡɞɟɣɫɬɜɢɹ (ɲɭɦ, ɡɚɩɚɯ, ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɟ ɢ ɬɟɩɥɨɜɵɟ 

ɜɨɡɞɟɣɫɬɜɢɹ): 
1) ɩɟɪɟɱɟɧɶ ɮɚɤɬɨɪɨɜ; 
2) ɢɫɬɨɱɧɢɤɢ ɜɨɡɞɟɣɫɬɜɢɹ; 
3) ɭɪɨɜɟɧɶ ɡɚɝɪɹɡɧɟɧɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɞɨ ɫɧɢɠɟɧɢɹ ɜ ɪɚɫɱɟɬɟ ɧɚ ɬɨɧɧɭ 

ɩɪɨɞɭɤɰɢɢ (ɢɥɢ ɩɨɫɬɨɹɧɧɵɣ ɭɪɨɜɟɧɶ); 
4) ɦɟɬɨɞ ɫɧɢɠɟɧɢɹ ɭɪɨɜɧɹ ɜɨɡɞɟɣɫɬɜɢɹ; 
5) ɭɪɨɜɟɧɶ ɡɚɝɪɹɡɧɟɧɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɩɨɫɥɟ ɫɧɢɠɟɧɢɹ ɜ ɪɚɫɱɟɬɟ ɧɚ ɬɨɧɧɭ 

ɩɪɨɞɭɤɰɢɢ (ɩɟɪɟɪɚɛɚɬɵɜɚɟɦɨɝɨ ɫɵɪɶɹ). 
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ȼɨɡɦɨɠɧɨɟ (ɜɟɪɨɹɬɧɨɟ) ɢɡɦɟɧɟɧɢɟ (ɫɧɢɠɟɧɢɟ) ɪɢɫɤɨɜ ɧɟɝɚɬɢɜɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ 
ɷɦɢɫɫɢɣ (ɜ ɫɨɫɬɚɜɟ ɜɵɛɪɨɫɨɜ/ɫɛɪɨɫɨɜ/ɨɬɯɨɞɨɜ) ɩɨɫɥɟ ɜɧɟɞɪɟɧɢɹ ɞɚɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ 
ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɫɱɢɬɚɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ ɤɪɢɬɟɪɢɟɦ ɨɬɧɟɫɟɧɢɹ ɬɟɯɧɨɥɨɝɢɢ ɤ ɇȾɌ. 

Ɋɟɤɨɦɟɧɞɭɟɬɫɹ ɢɡ ɚɧɚɥɢɡɚ ɢɫɤɥɸɱɢɬɶ ɜɫɟ ɜɢɞɵ ɜɨɡɞɟɣɫɬɜɢɹ, ɤɨɬɨɪɵɟ 
ɧɟ ɨɤɚɡɵɜɚɸɬ ɫɭɳɟɫɬɜɟɧɧɨɝɨ ɜɥɢɹɧɢɹ ɧɚ ɨɤɨɧɱɚɬɟɥɶɧɵɣ ɪɟɡɭɥɶɬɚɬ ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ 
ɬɟɯɧɨɥɨɝɢɢ ɜ ɤɚɱɟɫɬɜɟ ɇȾɌ. Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɪɨɡɪɚɱɧɨɫɬɢ ɩɪɢ ɩɪɟɞɫɬɚɜɥɟɧɢɢ 
ɤɨɧɟɱɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɜɢɞɵ ɜɨɡɞɟɣɫɬɜɢɹ, ɤɨɬɨɪɵɟ ɛɵɥɢ ɢɫɤɥɸɱɟɧɵ ɤɚɤ ɧɟɡɧɚɱɢɦɵɟ, 
ɞɨɥɠɧɵ ɛɵɬɶ ɭɤɚɡɚɧɵ, ɚ ɢɯ ɢɫɤɥɸɱɟɧɢɟ ɨɛɨɫɧɨɜɚɧɨ. 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɫɦɨɬɪɟɧɢɹ ɤɪɢɬɟɪɢɹ 1 «ɇɚɢɦɟɧɶɲɢɣ ɭɪɨɜɟɧɶ ɧɟɝɚɬɢɜɧɨɝɨ 
ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɜ ɪɚɫɱɟɬɟ ɧɚ ɟɞɢɧɢɰɭ ɜɪɟɦɟɧɢ ɢɥɢ ɨɛɴɟɦ 
ɩɪɨɢɡɜɨɞɢɦɨɣ ɩɪɨɞɭɤɰɢɢ (ɬɨɜɚɪɚ), ɜɵɩɨɥɧɹɟɦɨɣ ɪɚɛɨɬɵ, ɨɤɚɡɵɜɚɟɦɨɣ ɭɫɥɭɝɢ ɥɢɛɨ 
ɫɨɨɬɜɟɬɫɬɜɢɟ ɞɪɭɝɢɦ ɩɨɤɚɡɚɬɟɥɹɦ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ, 
ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɦ ɦɟɠɞɭɧɚɪɨɞɧɵɦɢ ɞɨɝɨɜɨɪɚɦɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ» ɮɨɪɦɢɪɭɟɬɫɹ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɩɨɞɪɚɡɞɟɥ ɫɩɪɚɜɨɱɧɢɤɚ ɇȾɌ, ɜɤɥɸɱɚɸɳɢɣ ɫɥɟɞɭɸɳɢɟ ɩɨɥɨɠɟɧɢɹ: 

ɚ) ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɨɤɪɭɠɚɸɳɟɣ ɨɛɫɬɚɧɨɜɤɢ, ɤɨɬɨɪɚɹ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɚɧɚɥɢɡ 
ɨɫɧɨɜɧɵɯ ɮɢɡɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɢɫɫɥɟɞɭɟɦɨɣ ɨɛɥɚɫɬɢ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɩɨɩɭɥɹɰɢɣ, 
ɩɨɬɟɧɰɢɚɥɶɧɨ ɩɨɞɜɟɪɠɟɧɧɵɯ ɜɨɡɞɟɣɫɬɜɢɸ; 

ɛ) ɢɞɟɧɬɢɮɢɤɚɰɢɸ ɦɚɪɲɪɭɬɨɜ ɜɨɡɞɟɣɫɬɜɢɹ, ɢɫɬɨɱɧɢɤɨɜ ɡɚɝɪɹɡɧɟɧɢɹ, 
ɩɨɬɟɧɰɢɚɥɶɧɵɯ ɩɭɬɟɣ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɢ ɬɨɱɟɤ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɱɟɥɨɜɟɤɚ; 

ɜ) ɤɨɥɢɱɟɫɬɜɟɧɧɭɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɷɤɫɩɨɡɢɰɢɢ – ɭɫɬɚɧɨɜɥɟɧɢɟ ɢ ɨɰɟɧɤɭ 
ɜɟɥɢɱɢɧɵ, ɱɚɫɬɨɬɵ ɢ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɜɨɡɞɟɣɫɬɜɢɣ ɞɥɹ ɤɚɠɞɨɝɨ ɚɧɚɥɢɡɢɪɭɟɦɨɝɨ 
ɩɭɬɢ ɩɨɫɬɭɩɥɟɧɢɹ ɷɦɢɫɫɢɣ. 

ɒɚɝ 3. Ɋɚɫɫɦɨɬɪɟɧɢɟ ɤɪɢɬɟɪɢɹ 2 «ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
ɜɧɟɞɪɟɧɢɹ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ» 

Ⱥɧɚɥɢɡ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɨɰɟɧɤɟ ɡɚɬɪɚɬ ɧɚ 
ɜɧɟɞɪɟɧɢɟ ɢ ɷɤɫɩɥɭɚɬɚɰɢɸ ɬɟɯɧɨɥɨɝɢɢ ɢ ɜɵɝɨɞɵ ɨɬ ɟɟ ɜɧɟɞɪɟɧɢɹ ɩɭɬɟɦ ɩɪɢɦɟɧɟɧɢɹ 
ɦɟɬɨɞɚ ɚɧɚɥɢɡɚ ɡɚɬɪɚɬ ɢ ɜɵɝɨɞ. ȿɫɥɢ ɜɧɟɞɪɟɧɢɟ ɪɚɡɥɢɱɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɞɚɟɬ 
ɩɨɥɨɠɢɬɟɥɶɧɵɟ ɪɟɡɭɥɶɬɚɬɵ, ɬɨ ɬɟɯɧɨɥɨɝɢɟɣ ɫ ɫɚɦɨɣ ɜɵɫɨɤɨɣ ɪɟɡɭɥɶɬɚɬɢɜɧɨɫɬɶɸ 
ɫɱɢɬɚɟɬɫɹ ɬɚ, ɤɨɬɨɪɚɹ ɞɚɟɬ ɧɚɢɥɭɱɲɟɟ ɫɨɨɬɧɨɲɟɧɢɟ «ɰɟɧɚ/ɤɚɱɟɫɬɜɨ». ɇɟɞɨɫɬɚɬɨɤ 
ɞɚɧɧɨɝɨ ɜɢɞɚ ɚɧɚɥɢɡɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɨɛɪɚɛɨɬɤɢ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ 
ɞɚɧɧɵɯ, ɩɪɢɱɟɦ ɧɟɤɨɬɨɪɵɟ ɜɵɝɨɞɵ ɫɥɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɜ ɞɟɧɟɠɧɨɣ ɮɨɪɦɟ. 
Ⱥɥɶɬɟɪɧɚɬɢɜɨɣ ɦɟɬɨɞɭ ɚɧɚɥɢɡɚ ɡɚɬɪɚɬ ɢ ɜɵɝɨɞ, ɤɚɤ ɭɤɚɡɚɧɨ ɜ Ɋɟɤɨɦɟɧɞɚɰɢɹɯ, ɦɨɠɟɬ 
ɫɥɭɠɢɬɶ ɚɧɚɥɢɡ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɡɚɬɪɚɬ, ɢɫɩɨɥɶɡɭɟɦɵɣ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɬɨɝɨ, ɤɚɤɢɟ 
ɦɟɪɨɩɪɢɹɬɢɹ ɹɜɥɹɸɬɫɹ ɧɚɢɛɨɥɟɟ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɵɦɢ ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ ɨɩɪɟɞɟɥɟɧɧɨɣ 
ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɰɟɥɢ ɩɪɢ ɫɚɦɨɣ ɧɢɡɤɨɣ ɫɬɨɢɦɨɫɬɢ. 

ɗɤɨɧɨɦɢɱɟɫɤɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɬɟɯɧɨɥɨɝɢɢ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɨɩɪɟɞɟɥɹɬɶ 
ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 
ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ = Ƚɨɞɨɜɵɟ ɡɚɬɪɚɬɵ, ɪɭɛ/ɋɨɤɪɚɳɟɧɢɟ ɷɦɢɫɫɢɣ, ɬ/ɝɨɞ 

ȼ ɤɨɧɬɟɤɫɬɟ ɨɩɪɟɞɟɥɟɧɢɹ ɇȾɌ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɨɞɯɨɞɚ ɷɤɨɧɨɦɢɱɟɫɤɨɣ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɧɟ ɹɜɥɹɟɬɫɹ ɢɫɱɟɪɩɵɜɚɸɳɢɦ. Ɍɟɦ ɧɟ ɦɟɧɟɟ, ɪɚɧɠɢɪɨɜɚɧɢɟ ɜɚɪɢɚɧɬɨɜ 
ɇȾɌ ɩɨ ɦɟɪɟ ɜɨɡɪɚɫɬɚɧɢɹ ɢɯ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɹɜɥɹɟɬɫɹ ɩɨɥɟɡɧɵɦ, 
ɧɚɩɪɢɦɟɪ, ɱɬɨɛɵ ɢɫɤɥɸɱɢɬɶ ɜɚɪɢɚɧɬɵ, ɤɨɬɨɪɵɟ ɧɟɨɛɨɫɧɨɜɚɧɧɨ ɢ ɧɟɨɩɪɚɜɞɚɧɧɨ ɞɨɪɨɝɢ 
ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɩɨɥɭɱɟɧɧɨɣ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɜɵɝɨɞɨɣ. 

Ɇɟɬɨɞɨɥɨɝɢɹ ɪɚɫɱɟɬɚ ɡɚɬɪɚɬ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɚɥɝɨɪɢɬɦ, ɩɨɡɜɨɥɹɸɳɢɣ ɫɨɛɪɚɬɶ ɢ 
ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɞɚɧɧɵɟ ɨ ɤɚɩɢɬɚɥɶɧɵɯ ɡɚɬɪɚɬɚɯ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɢɡɞɟɪɠɤɚɯ ɞɥɹ 
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ɫɨɨɪɭɠɟɧɢɹ, ɭɫɬɚɧɨɜɤɢ, ɬɟɯɧɨɥɨɝɢɢ ɢɥɢ ɩɪɨɰɟɫɫɚ ɫ ɭɱɟɬɨɦ ɤɪɢɬɟɪɢɹ 2 «ɗɤɨɧɨɦɢɱɟɫɤɚɹ 
ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɜɧɟɞɪɟɧɢɹ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ». 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɝɨ (ɩɨɷɬɚɩɧɨɝɨ) ɩɨɞɯɨɞɚ ɩɨɡɜɨɥɹɟɬ ɫɪɚɜɧɢɬɶ 
ɚɥɶɬɟɪɧɚɬɢɜɧɵɟ ɜɚɪɢɚɧɬɵ ɞɚɠɟ ɜ ɬɨɦ ɫɥɭɱɚɟ, ɟɫɥɢ ɞɚɧɧɵɟ ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɢɡ 
ɪɚɡɥɢɱɧɵɯ ɤɨɦɩɚɧɢɣ, ɪɚɡɥɢɱɧɵɯ ɨɬɪɚɫɥɟɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɪɚɡɥɢɱɧɵɯ ɪɟɝɢɨɧɨɜ ɢɥɢ 
ɫɬɪɚɧ. 

Ɉɫɧɨɜɧɵɟ ɩɪɢɧɰɢɩɵ (ɷɬɚɩɵ) ɨɰɟɧɤɢ ɫɯɟɦɚɬɢɱɧɨ ɩɨɤɚɡɚɧɵ ɧɚ ɪɢɫɭɧɤɟ 4.2. 

 
Ɋɢɫɭɧɨɤ 4.2 – Ɉɫɧɨɜɧɵɟ ɩɪɢɧɰɢɩɵ ɨɰɟɧɤɢ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɜɧɟɞɪɟɧɢɹ 

ɇȾɌ/ɦɟɬɨɞɨɥɨɝɢɹ ɨɰɟɧɤɢ ɡɚɬɪɚɬ 

 

Ɉɫɧɨɜɧɨɣ ɩɪɢɧɰɢɩ 1 – ɨɩɪɟɞɟɥɟɧɢɟ ɨɛɥɚɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɢ ɢɞɟɧɬɢɮɢɤɚɰɢɢ 
ɚɥɶɬɟɪɧɚɬɢɜɧɵɯ ɬɟɯɧɨɥɨɝɢɣ. ɗɬɨɬ ɩɪɢɧɰɢɩ ɚɧɚɥɨɝɢɱɟɧ ɨɫɧɨɜɧɨɦɭ ɩɪɢɧɰɢɩɭ 1 ɜ 
ɦɟɬɨɞɨɥɨɝɢɢ ɨɰɟɧɤɢ ɤɨɦɩɥɟɤɫɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɬɟɯɧɨɥɨɝɢɣ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ. 

Ɉɫɧɨɜɧɨɣ ɩɪɢɧɰɢɩ 2 – ɫɛɨɪ ɢ ɩɪɨɜɟɪɤɚ ɩɪɚɜɢɥɶɧɨɫɬɢ (ɜɚɥɢɞɚɰɢɹ) ɞɚɧɧɵɯ ɨ 
ɡɚɬɪɚɬɚɯ ɧɚ ɜɧɟɞɪɟɧɢɟ ɬɟɯɧɨɥɨɝɢɣ. ɗɬɨɬ ɩɪɢɧɰɢɩ ɩɨɦɨɝɚɟɬ ɩɨɥɶɡɨɜɚɬɟɥɸ ɩɪɨɣɬɢ ɜɫɟ 
ɷɬɚɩɵ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɫɛɨɪɚ, ɚɧɚɥɢɡɚ ɢ ɨɛɨɫɧɨɜɚɧɢɹ, ɭɱɢɬɵɜɚɹ ɥɸɛɭɸ 
ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ ɜ ɢɦɟɸɳɢɯɫɹ ɞɚɧɧɵɯ. 

Ɉɫɧɨɜɧɨɣ ɩɪɢɧɰɢɩ 3 – ɨɩɪɟɞɟɥɟɧɢɟ ɫɬɪɭɤɬɭɪɵ ɡɚɬɪɚɬ. ɗɬɨɬ ɩɪɢɧɰɢɩ 
ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɫɨɫɬɚɜ ɡɚɬɪɚɬ, ɤɨɬɨɪɵɟ ɞɨɥɠɧɵ ɛɵɬɶ ɜɤɥɸɱɟɧɵ ɜ ɨɰɟɧɤɭ ɢɥɢ ɢɫɤɥɸɱɟɧɵ 
ɢɡ ɨɰɟɧɤɢ. ɉɪɢ ɨɰɟɧɤɟ ɪɟɡɭɥɶɬɚɬɨɜ ɷɬɨɬ ɩɪɢɧɰɢɩ ɩɨɥɟɡɟɧ ɞɥɹ ɥɢɰɚ, ɩɪɢɧɢɦɚɸɳɟɝɨ 
ɪɟɲɟɧɢɟ, ɬɟɦ, ɱɬɨ ɩɨɦɨɝɚɟɬ ɩɨɧɹɬɶ ɫɬɪɭɤɬɭɪɭ ɡɚɬɪɚɬ ɢ ɫɬɚɬɶɢ, ɧɚ ɤɨɬɨɪɵɟ ɡɚɬɪɚɬɵ ɛɵɥɢ 
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ɨɬɧɟɫɟɧɵ: ɤɚɩɢɬɚɥɶɧɵɟ ɢɥɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ. ɉɪɢɧɰɢɩ ɬɪɟɛɭɟɬ, ɱɬɨɛɵ 
ɡɚɬɪɚɬɵ ɛɵɥɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚɫɬɨɥɶɤɨ ɩɪɨɡɪɚɱɧɨ, ɧɚɫɤɨɥɶɤɨ ɜɨɡɦɨɠɧɨ. 

Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɡɚɬɪɚɬ ɩɨ ɤɨɦɩɨɧɟɧɬɚɦ (ɧɚɩɪɢɦɟɪ, ɢɧɜɟɫɬɢɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ, 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ ɢ ɬ. ɞ.) ɹɜɥɹɟɬɫɹ ɫɭɳɟɫɬɜɟɧɧɵɦ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 
ɩɪɨɡɪɚɱɧɨɫɬɢ ɩɪɨɰɟɫɫɚ, ɯɨɬɹ ɧɟɪɟɞɤɨ ɧɚ ɩɪɚɤɬɢɤɟ ɬɪɭɞɧɨ ɫɞɟɥɚɬɶ ɪɚɡɝɪɚɧɢɱɟɧɢɟ 
ɦɟɠɞɭ ɡɚɬɪɚɬɚɦɢ ɧɚ ɪɟɚɥɢɡɚɰɢɸ ɩɪɨɰɟɫɫɚ ɢ ɷɤɨɥɨɝɢɱɟɫɤɢɦɢ ɡɚɬɪɚɬɚɦɢ (ɡɚɬɪɚɬɚɦɢ ɧɚ 
ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɡɚɳɢɬɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ). 

Ɉɫɧɨɜɧɨɣ ɩɪɢɧɰɢɩ 4 – ɨɛɪɚɛɨɬɤɚ ɢ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɢɧɮɨɪɦɚɰɢɢ ɨ ɡɚɬɪɚɬɚɯ. ɗɬɨɬ 
ɩɪɢɧɰɢɩ ɢɡɥɚɝɚɟɬ ɩɪɨɰɟɞɭɪɵ ɩɨ ɨɛɪɚɛɨɬɤɟ ɢ ɩɪɟɞɫɬɚɜɥɟɧɢɸ ɢɧɮɨɪɦɚɰɢɢ ɨ ɡɚɬɪɚɬɚɯ. 
Ɂɞɟɫɶ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɧɹɬɶ ɜɨ ɜɧɢɦɚɧɢɟ ɧɨɪɦɭ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ ɢ ɝɨɞɨɜɭɸ ɩɪɨɰɟɧɬɧɭɸ 
ɫɬɚɜɤɭ, ɩɨɥɟɡɧɵɣ ɫɪɨɤ ɫɥɭɠɛɵ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɰɟɧɧɨɫɬɶ ɥɨɦɚ, ɨɛɪɚɡɭɸɳɟɝɨɫɹ ɜ ɤɨɧɰɟ 
ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ ɨɛɨɪɭɞɨɜɚɧɢɹ. Ɍɚɦ, ɝɞɟ ɷɬɨ ɜɨɡɦɨɠɧɨ, ɡɚɬɪɚɬɵ ɞɨɥɠɧɵ ɛɵɬɶ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɜɢɞɟ ɟɠɟɝɨɞɧɵɯ ɡɚɬɪɚɬ. 

Ɉɫɧɨɜɧɨɣ ɩɪɢɧɰɢɩ 5 – ɨɩɪɟɞɟɥɟɧɢɟ ɡɚɬɪɚɬ, ɨɬɧɨɫɹɳɢɯɫɹ ɤ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ 
ɫɪɟɞɵ. ɗɬɨɬ ɩɪɢɧɰɢɩ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɪɚɡɥɢɱɢɹ ɦɟɠɞɭ ɡɚɬɪɚɬɚɦɢ ɧɚ ɨɯɪɚɧɭ ɨɤɪɭɠɚɸɳɟɣ 
ɫɪɟɞɵ ɢ ɞɪɭɝɢɦɢ ɡɚɬɪɚɬɚɦɢ (ɧɚɩɪɢɦɟɪ, ɡɚɬɪɚɬɚɦɢ ɧɚ ɦɨɞɟɪɧɢɡɚɰɢɸ ɩɪɨɰɟɫɫɚ ɢɥɢ 
ɡɚɬɪɚɬɚɦɢ ɧɚ ɩɨɜɵɲɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɰɟɫɫɚ). 

ȼ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ɨɰɟɧɤɢ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɜɧɟɞɪɟɧɢɹ ɇȾɌ 
ɧɟɨɛɯɨɞɢɦɨ ɬɚɤɠɟ ɪɚɫɫɦɨɬɪɟɬɶ: 

ɚ) ɨɩɵɬ ɩɪɟɞɵɞɭɳɟɝɨ ɭɫɩɟɲɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɩɪɨɦɵɲɥɟɧɧɨɦ ɦɚɫɲɬɚɛɟ 
ɫɨɩɨɫɬɚɜɢɦɵɯ ɬɟɯɧɨɥɨɝɢɣ; 

ɛ) ɢɧɮɨɪɦɚɰɢɸ ɨɛ ɢɡɜɟɫɬɧɵɯ ɚɜɚɪɢɹɯ, ɫɜɹɡɚɧɧɵɯ ɫ ɜɧɟɞɪɟɧɢɟɦ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɟɣ ɞɚɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ; 

ɜ) ɝɟɨɝɪɚɮɢɱɟɫɤɢɟ ɮɚɤɬɨɪɵ ɤɥɢɦɚɬɚ ɜɧɟɞɪɟɧɢɹ ɬɟɯɧɨɥɨɝɢɣ (ɪɚɫɩɨɥɨɠɟɧɢɟ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ, ɟɟ ɞɨɫɬɭɩɧɨɫɬɶ, ɥɨɝɢɫɬɢɱɟɫɤɢɟ ɰɟɩɨɱɤɢ), ɚ ɬɚɤɠɟ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɨɝɪɚɧɢɱɟɧɢɹ, ɫɜɹɡɚɧɧɵɟ ɫ ɪɟɝɢɨɧɚɥɶɧɵɦɢ ɮɢɡɢɤɨ-ɝɟɨɝɪɚɮɢɱɟɫɤɢɦɢ ɢ 
ɝɟɨɥɨɝɢɱɟɫɤɢɦɢ ɭɫɥɨɜɢɹɦɢ ɢ ɧɚɥɢɱɢɟɦ ɨɫɨɛɨ ɨɯɪɚɧɹɟɦɵɯ ɩɪɢɪɨɞɧɵɯ ɬɟɪɪɢɬɨɪɢɣ, 
ɩɚɦɹɬɧɢɤɨɜ ɤɭɥɶɬɭɪɵ ɢ ɨɛɴɟɤɬɨɜ ɪɟɤɪɟɚɰɢɢ. 

ɉɪɢ ɫɛɨɪɟ ɢ ɨɛɨɫɧɨɜɚɧɢɢ ɞɚɧɧɵɯ, ɤɚɫɚɸɳɢɯɫɹ ɡɚɬɪɚɬ ɧɚ ɜɧɟɞɪɟɧɢɟ ɬɟɯɧɨɥɨɝɢɢ, 
ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɨɛɪɚɬɢɬɶ ɨɫɨɛɨɟ ɜɧɢɦɚɧɢɟ ɧɚ ɫɥɟɞɭɸɳɢɟ ɩɨɥɨɠɟɧɢɹ: 

ɚ) ɢɫɬɨɱɧɢɤ ɢ ɞɚɬɚ ɩɪɨɢɫɯɨɠɞɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ ɞɨɥɠɧɵ ɛɵɬɶ ɹɫɧɨ ɭɤɚɡɚɧɵ; 
ɛ) ɞɚɧɧɵɟ ɨ ɡɚɬɪɚɬɚɯ ɞɨɥɠɧɵ ɛɵɬɶ ɦɚɤɫɢɦɚɥɶɧɨ ɩɨɥɧɵɦɢ; 
ɜ) ɞɚɧɧɵɟ ɨ ɡɚɬɪɚɬɚɯ ɫɥɟɞɭɟɬ ɩɨɥɭɱɚɬɶ ɢɡ ɧɟɫɤɨɥɶɤɢɯ (ɧɟɡɚɜɢɫɢɦɵɯ) ɢɫɬɨɱɧɢɤɨɜ; 
ɝ) ɢɫɬɨɱɧɢɤɢ ɩɨɥɭɱɟɧɢɹ ɢ ɩɪɨɢɫɯɨɠɞɟɧɢɹ ɜɫɟɯ ɞɚɧɧɵɯ ɧɟɨɛɯɨɞɢɦɨ ɭɤɚɡɵɜɚɬɶ ɩɨ 

ɜɨɡɦɨɠɧɨɫɬɢ ɬɨɱɧɨ; 
ɞ) ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɨɜɪɟɦɟɧɧɵɟ ɞɨɫɬɭɩɧɵɟ ɢ ɞɟɣɫɬɜɭɸɳɢɟ ɜ 

ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɞɚɧɧɵɟ; 
ɟ) ɞɥɹ ɨɛɨɫɧɨɜɚɧɢɹ ɞɚɧɧɵɯ ɫɥɟɞɭɟɬ ɩɪɟɞɫɬɚɜɢɬɶ ɞɢɚɩɚɡɨɧ ɤɨɥɢɱɟɫɬɜɟɧɧɵɯ 

ɩɨɤɚɡɚɬɟɥɟɣ; ɟɫɥɢ ɠɟ ɷɬɨ ɧɟ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɵɦ, ɬɨ ɪɟɤɨɦɟɧɞɭɟɬɫɹ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɤɚɱɟɫɬɜɟɧɧɵɣ ɩɪɢɡɧɚɤ. 

Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɨɰɟɧɤɢ ɩɪɟɞɥɚɝɚɟɦɨɣ ɤ ɜɧɟɞɪɟɧɢɸ ɬɟɯɧɨɥɨɝɢɢ ɪɟɤɨɦɟɧɞɭɟɬɫɹ 
ɨɩɪɟɞɟɥɢɬɶ ɫɬɪɭɤɬɭɪɭ ɡɚɬɪɚɬ ɫ ɜɵɞɟɥɟɧɢɟɦ ɤɚɩɢɬɚɥɶɧɵɯ ɡɚɬɪɚɬ (ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ 
ɫɨɨɪɭɠɟɧɢɣ, ɩɪɢɨɛɪɟɬɟɧɢɟ ɢ ɦɨɧɬɚɠ ɨɛɨɪɭɞɨɜɚɧɢɹ) ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ. ȼ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬɚɯ ɧɟɨɛɯɨɞɢɦɨ ɜɵɞɟɥɢɬɶ ɡɚɬɪɚɬɵ ɧɚ ɬɟɯɧɢɱɟɫɤɨɟ 
ɨɛɫɥɭɠɢɜɚɧɢɟ ɢ ɪɟɦɨɧɬ, ɷɧɟɪɝɨɧɨɫɢɬɟɥɢ, ɦɚɬɟɪɢɚɥɵ ɢ ɭɫɥɭɝɢ, ɡɚɬɪɚɬɵ ɧɚ ɨɩɥɚɬɭ 
ɬɪɭɞɚ. 
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ɉɨ ɢɬɨɝɚɦ ɫɛɨɪɚ ɢɧɮɨɪɦɚɰɢɢ ɨ ɡɚɬɪɚɬɚɯ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɨɛɪɚɛɨɬɚɬɶ ɟɟ ɞɥɹ 
ɨɛɟɫɩɟɱɟɧɢɹ ɞɚɥɶɧɟɣɲɟɝɨ ɨɛɴɟɤɬɢɜɧɨɝɨ ɫɪɚɜɧɟɧɢɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɚɥɶɬɟɪɧɚɬɢɜɧɵɯ 
ɜɚɪɢɚɧɬɨɜ. ɉɪɢ ɷɬɨɦ ɦɨɠɟɬ ɩɨɬɪɟɛɨɜɚɬɶɫɹ ɪɚɫɫɦɨɬɪɟɧɢɟ ɬɚɤɢɯ ɜɨɩɪɨɫɨɜ, ɤɚɤ 
ɪɚɡɥɢɱɧɵɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɫɪɨɤɢ ɫɥɭɠɛɵ ɬɟɯɧɨɥɨɝɢɣ (ɨɛɨɪɭɞɨɜɚɧɢɹ), ɝɨɞɨɜɚɹ 
ɩɪɨɰɟɧɬɧɚɹ ɫɬɚɜɤɚ ɩɨ ɤɪɟɞɢɬɭ, ɪɚɫɯɨɞɵ ɧɚ ɤɪɟɞɢɬɧɵɟ ɜɵɩɥɚɬɵ, ɜɥɢɹɧɢɟ ɢɧɮɥɹɰɢɢ ɢ 
ɜɚɥɸɬɧɵɣ ɤɭɪɫ. 

ȼɧɟɞɪɟɧɢɟ ɬɟɯɧɨɥɨɝɢɢ ɹɜɥɹɟɬɫɹ ɫɥɨɠɧɵɦ ɢ ɬɪɭɞɨɟɦɤɢɦ ɩɪɨɰɟɫɫɨɦ. ɗɬɨ 
ɨɛɴɹɫɧɹɟɬɫɹ ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ ɜɧɟɞɪɟɧɢɹ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɦɟɬɨɞɨɜ ɭɩɪɚɜɥɟɧɢɹ, ɚ 
ɬɚɤɠɟ ɧɚɥɢɱɢɟɦ ɧɚ ɞɟɣɫɬɜɭɸɳɢɯ ɨɛɴɟɤɬɚɯ ɬɟɯɧɢɱɟɫɤɢɯ ɫɢɫɬɟɦ ɪɚɡɥɢɱɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ. 

ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɫɭɳɟɫɬɜɥɟɧɢɹ 
ɩɪɢɪɨɞɨɨɯɪɚɧɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɢ ɨɰɟɧɤɢ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɭɳɟɪɛɚ, ɩɪɢɱɢɧɹɟɦɨɝɨ 
ɧɚɪɨɞɧɨɦɭ ɯɨɡɹɣɫɬɜɭ ɡɚɝɪɹɡɧɟɧɢɟɦ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɪɟɤɨɦɟɧɞɭɟɬɫɹ 
ɪɭɤɨɜɨɞɫɬɜɨɜɚɬɶɫɹ ɩɨɥɨɠɟɧɢɹɦɢ, ɩɨɞɯɨɞɚɦɢ ɢ ɦɟɬɨɞɢɱɟɫɤɢɦɢ ɩɪɢɟɦɚɦɢ, 
ɨɛɨɫɧɨɜɚɧɧɵɦɢ ɜɨ ȼɪɟɦɟɧɧɨɣ ɬɢɩɨɜɨɣ ɦɟɬɨɞɢɤɟ ɨɩɪɟɞɟɥɟɧɢɹ ɷɤɨɧɨɦɢɱɟɫɤɨɣ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɩɪɢɪɨɞɨɨɯɪɚɧɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɢ ɨɰɟɧɤɢ 
ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɭɳɟɪɛɚ, ɩɪɢɱɢɧɹɟɦɨɝɨ ɧɚɪɨɞɧɨɦɭ ɯɨɡɹɣɫɬɜɭ ɡɚɝɪɹɡɧɟɧɢɟɦ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. 

ɒɚɝ 4. Ɋɚɫɫɦɨɬɪɟɧɢɟ ɤɪɢɬɟɪɢɹ 4 «ɉɟɪɢɨɞ ɜɧɟɞɪɟɧɢɹ» 

Ⱦɥɹ ɨɰɟɧɤɢ ɜɪɟɦɟɧɢ ɜɧɟɞɪɟɧɢɹ ɬɟɯɧɨɥɨɝɢɢ ɫɥɟɞɭɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɟɪɢɨɞ 
ɨɤɭɩɚɟɦɨɫɬɢ ɨɩɪɟɞɟɥɟɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɡɚɬɪɚɬɚɦɢ, ɨɬɧɨɫɹɳɢɦɢɫɹ ɤ 
ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. ɇɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɫɬɢ ɨɰɟɧɤɭ ɫɤɨɪɨɫɬɢ 
ɜɧɟɞɪɟɧɢɹ ɇȾɌ, ɬɚɤ ɤɚɤ ɢɦɟɧɧɨ ɫɪɨɤɢ ɜɧɟɞɪɟɧɢɹ ɦɨɝɭɬ ɛɵɬɶ ɤɪɢɬɢɱɧɵɦɢ ɞɥɹ 
ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. ɉɪɢ ɷɬɨɦ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɪɚɡɞɟɥɶɧɨ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɫɤɨɪɨɫɬɢ 
ɜɧɟɞɪɟɧɢɹ ɇȾɌ ɫɥɟɞɭɸɳɢɯ ɜɪɟɦɟɧɧɵɯ ɦɚɫɲɬɚɛɨɜ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɋɟɤɨɦɟɧɞɚɰɢɹɦɢ: 
ɤɪɚɬɤɨɫɪɨɱɧɵɣ (ɨɬ ɧɟɫɤɨɥɶɤɢɯ ɧɟɞɟɥɶ ɞɨ ɦɟɫɹɰɟɜ); ɫɪɟɞɧɟɫɪɨɱɧɵɣ (ɨɬ ɧɟɫɤɨɥɶɤɢɯ 
ɦɟɫɹɰɟɜ ɞɨ ɝɨɞɚ); ɞɨɥɝɨɫɪɨɱɧɵɣ (ɨɛɵɱɧɨ ɫɨɫɬɚɜɥɹɟɬ ɧɟɫɤɨɥɶɤɨ ɥɟɬ). 

Ɍɟɯɧɢɱɟɫɤɢɟ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɪɟɲɟɧɢɹ ɇȾɌ ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶ 
ɜɨɡɦɨɠɧɨɫɬɶ ɫɨɡɞɚɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɤɨɦɩɥɟɤɫɨɜ ɩɭɬɟɦ ɢɯ ɢɧɬɟɝɪɚɰɢɢ, 
ɨɬɤɪɵɬɵɯ ɞɥɹ ɦɨɞɟɪɧɢɡɚɰɢɢ ɢ ɪɚɡɜɢɬɢɹ, ɨɬɜɟɱɚɸɳɢɯ ɩɨɥɨɠɟɧɢɹɦ ɧɚɫɬɨɹɳɟɝɨ 
ɫɩɪɚɜɨɱɧɢɤɚ. 

ȼɵɛɨɪ ɜɪɟɦɟɧɢ ɦɨɞɟɪɧɢɡɚɰɢɢ ɞɨɥɠɟɧ ɫɨɜɩɚɫɬɶ ɫ ɩɥɚɧɨɜɨɣ ɡɚɦɟɧɨɣ 
ɫɭɳɟɫɬɜɭɸɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɚ ɢɧɜɟɫɬɢɰɢɨɧɧɵɟ ɰɢɤɥɵ ɦɨɝɭɬ ɛɵɬɶ ɷɮɮɟɤɬɢɜɧɵɦ 
ɫɪɟɞɫɬɜɨɦ ɞɥɹ ɪɟɧɬɚɛɟɥɶɧɨɝɨ ɜɧɟɞɪɟɧɢɹ ɬɟɯɧɨɥɨɝɢɢ. Ɉɰɟɧɢɜɚɹ ɫɤɨɪɨɫɬɶ (ɩɟɪɢɨɞ) 
ɜɧɟɞɪɟɧɢɹ ɇȾɌ, ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɬɚɤɠɟ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɩɪɟɞɟɥɶɧɵɟ ɡɚɬɪɚɬɵ ɧɚ 
ɦɨɞɟɪɧɢɡɚɰɢɸ. Ⱦɥɹ ɇȾɌ, ɤɨɬɨɪɵɟ ɬɪɟɛɭɸɬ ɫɭɳɟɫɬɜɟɧɧɵɯ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ 
ɤɚɩɢɬɚɥɶɧɵɯ ɡɚɬɪɚɬ ɢɥɢ ɡɧɚɱɢɬɟɥɶɧɵɯ ɦɨɞɢɮɢɤɚɰɢɣ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɪɨɰɟɫɫɨɜ ɢ 
ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ, ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɧɟɨɛɯɨɞɢɦɵɦ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɛɨɥɟɟ ɞɥɢɬɟɥɶɧɵɟ 
ɩɟɪɢɨɞɵ ɢɯ ɜɧɟɞɪɟɧɢɹ. 

ɒɚɝ 5. Ɋɚɫɫɦɨɬɪɟɧɢɟ ɤɪɢɬɟɪɢɹ 3 «ɉɪɢɦɟɧɟɧɢɟ ɪɟɫɭɪɫɨ- ɢ 
ɷɧɟɪɝɨɫɛɟɪɟɝɚɸɳɢɯ ɦɟɬɨɞɨɜ» 

ɉɪɢ ɪɚɫɫɦɨɬɪɟɧɢɢ ɞɚɧɧɨɝɨ ɤɪɢɬɟɪɢɹ ɫɥɟɞɭɟɬ ɭɱɢɬɵɜɚɬɶ ɬɪɟɛɨɜɚɧɢɹ 
Ɇɟɬɨɞɢɱɟɫɤɢɯ ɪɟɤɨɦɟɧɞɚɰɢɣ ɢ ɩɨɥɨɠɟɧɢɹ ɫɭɳɟɫɬɜɭɸɳɢɯ ɧɨɪɦɚɬɢɜɧɨ-ɩɪɚɜɨɜɵɯ 
ɞɨɤɭɦɟɧɬɨɜ ɩɨ ɷɧɟɪɝɨ- ɢ ɪɟɫɭɪɫɨɫɛɟɪɟɠɟɧɢɸ. Ɉɫɧɨɜɧɵɦ ɦɟɬɨɞɢɱɟɫɤɢɦ ɩɪɢɟɦɨɦ, 
ɢɫɩɨɥɶɡɭɟɦɵɦ ɩɪɢ ɪɚɫɫɦɨɬɪɟɧɢɢ ɞɚɧɧɨɝɨ ɤɪɢɬɟɪɢɹ, ɹɜɥɹɟɬɫɹ ɫɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ 
ɬɟɯɧɨɥɨɝɢɣ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɢɯ ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɪɟɫɭɪɫɨɫɛɟɪɟɠɟɧɢɹ. ɐɟɥɶɸ 
ɞɚɧɧɨɝɨ ɚɧɚɥɢɡɚ ɹɜɥɹɟɬɫɹ ɭɫɬɚɧɨɜɥɟɧɢɟ ɬɟɯɧɨɥɨɝɢɢ ɢɥɢ ɬɟɯɧɨɥɨɝɢɣ, ɤɨɬɨɪɵɟ 
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ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ (ɫɪɟɞɢ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ) ɥɭɱɲɢɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ ɷɧɟɪɝɨ- ɢ 
ɪɟɫɭɪɫɨɫɛɟɪɟɠɟɧɢɹ. 

ɋɥɟɞɭɟɬ, ɩɪɟɠɞɟ ɜɫɟɝɨ, ɩɪɨɜɟɫɬɢ ɫɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɬɟɯɧɨɥɨɝɢɣ ɩɨ 
ɩɨɬɪɟɛɥɟɧɢɸ ɨɫɧɨɜɧɵɯ ɪɟɫɭɪɫɨɜ, ɩɪɢɧɢɦɚɹ ɜɨ ɜɧɢɦɚɧɢɟ: 

ɚ) ɩɨɬɪɟɛɥɟɧɢɟ ɷɧɟɪɝɢɢ: 
1) ɭɪɨɜɟɧɶ ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɹ ɜ ɰɟɥɨɦ ɢ ɜ ɪɚɡɥɢɱɧɵɯ (ɨɫɧɨɜɧɵɯ, 

ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɢ ɨɛɫɥɭɠɢɜɚɸɳɢɯ) ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɚɯ (ɫ ɨɰɟɧɤɨɣ ɨɫɧɨɜɧɵɯ 
ɜɨɡɦɨɠɧɨɫɬɟɣ ɟɝɨ ɫɧɢɠɟɧɢɹ); 

2) ɜɢɞ ɢ ɭɪɨɜɟɧɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɨɩɥɢɜɚ (ɩɪɢɪɨɞɧɵɣ ɝɚɡ, ɦɚɡɭɬ, ɝɨɪɸɱɢɟ ɨɬɯɨɞɵ 
ɢ ɬ. ɞ.); 

ɛ) ɩɨɬɪɟɛɥɟɧɢɟ ɜɨɞɵ: 
1) ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ, ɜ ɤɨɬɨɪɵɯ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜɨɞɚ; 
2) ɨɛɴɟɦ ɩɨɬɪɟɛɥɟɧɢɹ ɜɨɞɵ ɜ ɰɟɥɨɦ ɢ ɜ ɪɚɡɥɢɱɧɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɚɯ (ɫ 

ɨɰɟɧɤɨɣ ɜɨɡɦɨɠɧɨɫɬɟɣ ɟɝɨ ɫɧɢɠɟɧɢɹ ɢɥɢ ɩɨɜɬɨɪɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ); 
3) ɧɚɡɧɚɱɟɧɢɟ ɜɨɞɵ (ɩɪɨɦɵɜɧɚɹ ɠɢɞɤɨɫɬɶ, ɯɥɚɞɚɝɟɧɬ ɢ ɬ. ɞ.); 
4) ɧɚɥɢɱɢɟ ɫɢɫɬɟɦ ɩɨɜɬɨɪɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɨɞɵ; 
ɜ) ɨɛɴɟɦ ɩɨɬɪɟɛɥɟɧɢɹ ɫɵɪɶɹ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ (ɪɟɚɝɟɧɬɨɜ ɢ ɬ. ɩ.) ɫ 

ɨɰɟɧɤɨɣ ɜɨɡɦɨɠɧɨɫɬɟɣ ɢɯ ɩɨɜɬɨɪɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ. 
Ɂɚɬɟɦ ɧɟɨɛɯɨɞɢɦɨ ɬɚɤɠɟ ɪɚɫɫɦɨɬɪɟɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɪɟɝɟɧɟɪɚɰɢɢ ɢ ɪɟɰɢɤɥɢɧɝɚ 

ɜɟɳɟɫɬɜ ɢ ɪɟɤɭɩɟɪɚɰɢɢ ɷɧɟɪɝɢɢ, ɢɫɩɨɥɶɡɭɸɳɢɯɫɹ ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦ ɩɪɨɰɟɫɫɟ, 
ɩɪɢɧɢɦɚɹ ɜɨ ɜɧɢɦɚɧɢɟ, ɱɬɨ: 

ɚ) ɞɥɹ ɫɧɢɠɟɧɢɹ ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɹ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɫɥɟɞɭɸɳɢɟ 
ɦɟɬɨɞɵ ɢ ɩɪɢɟɦɵ: 

1) ɜɧɟɞɪɟɧɢɟ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ ɫɢɫɬɟɦ ɷɧɟɪɝɨɦɟɧɟɞɠɦɟɧɬɚ; 
2) ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɧɚ ɷɬɚɩɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɪɟɞɩɪɢɹɬɢɹ; 
3) ɛɟɫɩɥɚɦɟɧɧɨɟ ɫɠɢɝɚɧɢɟ (ɛɟɫɩɥɚɦɟɧɧɨɟ ɨɤɢɫɥɟɧɢɟ); 
4) ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ ɜ ɤɚɱɟɫɬɜɟ ɫɪɟɞɫɬɜɚ ɯɪɚɧɟɧɢɹ ɷɧɟɪɝɢɢ ɢ ɬ. ɞ.; 
ɛ) ɞɥɹ ɫɧɢɠɟɧɢɹ ɩɨɬɪɟɛɥɟɧɢɹ ɜɨɞɵ: 
1) ɢɡɦɟɧɟɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ (ɜɨɡɞɭɲɧɨɟ ɨɯɥɚɠɞɟɧɢɟ ɜɦɟɫɬɨ 

ɜɨɞɧɨɝɨ, ɡɚɦɤɧɭɬɵɣ ɜɨɞɨɨɛɨɪɨɬ); 
2) ɩɪɟɞɜɚɪɢɬɟɥɶɧɚɹ ɨɛɪɚɛɨɬɤɚ ɜɨɞɵ ɢ ɟɟ ɩɨɜɬɨɪɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɢ ɬ. ɞ.; 
ɜ) ɞɥɹ ɫɧɢɠɟɧɢɹ ɩɨɬɪɟɛɥɟɧɢɹ ɫɵɪɶɹ: 
1) ɜɨɡɜɪɚɬ ɧɟ ɩɨɞɜɟɪɝɧɭɬɵɯ ɫɦɟɲɢɜɚɧɢɸ ɪɟɚɝɟɧɬɨɜ; 
2) ɜɨɡɜɪɚɬ ɛɨɹ/ɥɨɦɚ ɢɡɞɟɥɢɣ ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ; 
3) ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɨɬɯɨɞɨɜ ɞɪɭɝɢɯ ɨɬɪɚɫɥɟɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ (ɧɚɩɪɢɦɟɪ, ɤɚɤ 

ɬɨɩɥɢɜɨ). 
ȼ ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɪɟɫɭɪɫɨɫɛɟɪɟɠɟɧɢɹ, 

ɩɪɢɦɟɧɹɟɦɵɯ ɞɥɹ ɫɪɚɜɧɢɬɟɥɶɧɨɣ ɨɰɟɧɤɢ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɬɟɯɧɨɥɨɝɢɣ, ɢɫɩɨɥɶɡɭɸɬɫɹ 
(ɩɪɢ ɪɟɝɥɚɦɟɧɬɢɪɨɜɚɧɧɵɯ ɭɫɥɨɜɢɹɯ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ) ɭɞɟɥɶɧɵɟ ɩɨɤɚɡɚɬɟɥɢ 
– ɭɞɟɥɶɧɵɟ ɪɚɫɯɨɞɵ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɬɟɩɥɚ, ɬɨɩɥɢɜɚ, ɜɨɞɵ, ɪɚɡɥɢɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɬ. 
ɟ. ɮɚɤɬɢɱɟɫɤɢɟ ɡɚɬɪɚɬɵ ɬɨɝɨ ɢɥɢ ɢɧɨɝɨ ɪɟɫɭɪɫɚ (ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɬɟɩɥɚ, ɜɨɞɵ, ɪɟɚɝɟɧɬɚ 
ɢ ɬ. ɞ.) ɧɚ ɟɞɢɧɢɰɭ ɨɛɟɡɜɪɟɠɟɧɧɵɯ ɨɬɯɨɞɨɜ, ɜɵɪɚɠɚɟɦɵɟ, ɧɚɩɪɢɦɟɪ, ɞɥɹ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɤȼɬ-ɱ ɧɚ 1 ɬ ɨɛɟɡɜɪɟɠɟɧɧɵɯ ɨɬɯɨɞɨɜ, ɞɥɹ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ – ɜ Ƚɤɚɥ/ɬ 
ɨɬɯɨɞɨɜ, ɞɥɹ ɜɨɞɵ – ɜ ɦ3/ɬ ɨɬɯɨɞɨɜ ɢ ɬ. ɞ. 

Ɋɟɫɭɪɫɨɫɛɟɪɟɠɟɧɢɟ (ɬ. ɟ. ɫɛɟɪɟɠɟɧɢɟ ɷɧɟɪɝɢɢ ɢ ɦɚɬɟɪɢɚɥɨɜ) ɨɰɟɧɢɜɚɟɬɫɹ ɬɚɤɠɟ 
ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɜɨɡɦɨɠɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɩɪɚɜɨɜɵɯ, ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ, 
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ɧɚɭɱɧɵɯ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ, ɬɟɯɧɢɱɟɫɤɢɯ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɦɟɪ, ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ 
ɷɮɮɟɤɬɢɜɧɨɟ (ɪɚɰɢɨɧɚɥɶɧɨɟ) ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɢ ɷɤɨɧɨɦɧɨɟ ɪɚɫɯɨɞɨɜɚɧɢɟ ɬɨɩɥɢɜɧɨ-

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɢ ɞɪɭɝɢɯ ɦɚɬɟɪɢɚɥɶɧɵɯ ɪɟɫɭɪɫɨɜ. ɇɚ ɩɪɚɤɬɢɤɟ ɩɨɬɟɧɰɢɚɥ 
ɪɟɫɭɪɫɨɫɛɟɪɟɠɟɧɢɹ ɪɟɚɥɢɡɭɟɬɫɹ ɱɟɪɟɡ ɤɨɧɤɪɟɬɧɵɟ ɷɧɟɪɝɨ- ɢ ɪɟɫɭɪɫɨɫɛɟɪɟɝɚɸɳɢɟ 
ɦɟɪɨɩɪɢɹɬɢɹ, ɤɨɬɨɪɵɟ ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɬɟɯɧɢɱɟɫɤɢɟ, 
ɩɪɟɞɩɨɥɚɝɚɸɳɢɟ ɩɨɜɵɲɟɧɢɟ ɤɭɥɶɬɭɪɵ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɫɨɛɥɸɞɟɧɢɟ ɧɨɦɢɧɚɥɶɧɵɯ 
ɪɟɠɢɦɨɜ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɨɛɟɫɩɟɱɟɧɢɟ ɨɩɬɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɡɚɝɪɭɡɤɢ 
ɚɝɪɟɝɚɬɨɜ, ɥɢɤɜɢɞɚɰɢɸ ɩɪɹɦɵɯ ɩɨɬɟɪɶ ɬɨɩɥɢɜɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ, 
ɫɜɨɟɜɪɟɦɟɧɧɨɟ ɜɵɩɨɥɧɟɧɢɟ ɧɚɥɚɞɨɱɧɵɯ ɢ ɪɟɦɨɧɬɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɪɚɛɨɬ, 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜɬɨɪɢɱɧɵɯ ɷɧɟɪɝɨɪɟɫɭɪɫɨɜ (ɫɸɞɚ ɠɟ ɦɨɠɧɨ ɭɫɥɨɜɧɨ ɨɬɧɟɫɬɢ 
ɭɬɢɥɢɡɚɰɢɸ ɧɢɡɤɨɩɨɬɟɧɰɢɚɥɶɧɨɝɨ ɬɟɩɥɚ ɜɟɧɬɢɥɹɰɢɨɧɧɵɯ ɜɵɛɪɨɫɨɜ, ɚ ɬɚɤɠɟ ɩɪɨɰɟɫɫɵ 
ɪɟɝɟɧɟɪɚɰɢɢ ɢ ɪɟɤɭɩɟɪɚɰɢɢ ɷɧɟɪɝɢɢ), ɨɫɧɚɳɟɧɢɟ ɩɪɢɛɨɪɚɦɢ ɭɱɟɬɚ ɢɫɩɨɥɶɡɭɟɦɵɯ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɢ ɞɪɭɝɢɯ ɪɟɫɭɪɫɨɜ, ɢ ɢɧɜɟɫɬɢɰɢɨɧɧɵɟ, ɫɜɹɡɚɧɧɵɟ ɫ ɫɜɨɟɜɪɟɦɟɧɧɵɦ 
ɡɚɦɟɳɟɧɢɟɦ ɦɨɪɚɥɶɧɨ ɭɫɬɚɪɟɜɲɢɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɦɨɳɧɨɫɬɟɣ (ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɭɡɥɨɜ), ɜɧɟɞɪɟɧɢɟɦ ɫɨɜɪɟɦɟɧɧɨɝɨ ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɝɨ ɢ ɷɧɟɪɝɨɫɛɟɪɟɝɚɸɳɟɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɦɨɞɟɪɧɢɡɚɰɢɟɣ ɢ ɚɜɬɨɦɚɬɢɡɚɰɢɟɣ ɫɭɳɟɫɬɜɭɸɳɢɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɩɪɨɰɟɫɫɨɜ. 

Ʌɸɛɨɟ ɜɨɡɦɨɠɧɨɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɢ(ɢɥɢ) 
ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɜɥɟɤɭɳɟɟ ɡɚ ɫɨɛɨɣ ɭɦɟɧɶɲɟɧɢɟ ɭɞɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ 
ɷɧɟɪɝɨ- ɢ ɞɪɭɝɢɯ ɪɟɫɭɪɫɨɜ ɧɚ ɟɞɢɧɢɰɭ ɨɛɟɡɜɪɟɠɟɧɧɵɯ ɨɬɯɨɞɨɜ, ɨɫɨɛɟɧɧɨ ɩɪɢ ɫɧɢɠɟɧɢɢ 
(ɢɥɢ, ɯɨɬɹ ɛɵ, ɩɪɢ ɨɫɬɚɸɳɟɦɫɹ ɭɪɨɜɧɟ ɜɵɛɪɨɫɨɜ ɢ ɫɛɪɨɫɨɜ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ) ɫɥɟɞɭɟɬ 
ɨɰɟɧɢɜɚɬɶ ɤɚɤ ɩɨɜɵɲɟɧɢɟ ɟɝɨ ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɪɟɫɭɪɫɨɫɛɟɪɟɠɟɧɢɹ (ɫ ɭɱɟɬɨɦ 
ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɧɚɞɟɠɧɨɫɬɢ ɞɚɧɧɨɝɨ 
ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ). 

Ɉɫɨɛɨɟ ɜɧɢɦɚɧɢɟ ɫɥɟɞɭɟɬ ɭɞɟɥɢɬɶ ɚɧɚɥɢɡɭ ɜɨɡɦɨɠɧɨɫɬɟɣ ɜɬɨɪɢɱɧɨɝɨ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɨɛɪɚɡɭɸɳɢɯɫɹ ɩɪɢ ɬɟɪɦɢɱɟɫɤɨɦ ɨɛɟɡɜɪɟɠɢɜɚɧɢɢ ɨɬɯɨɞɨɜ ɩɨɛɨɱɧɵɯ 
ɩɪɨɞɭɤɬɨɜ (ɡɨɥɚ ɨɬ ɫɠɢɝɚɧɢɹ, ɲɥɚɤ, ɦɟɬɚɥɥɨɦ, ɫɬɟɤɥɨ, ɩɢɪɨɥɢɡɧɨɟ ɬɨɩɥɢɜɨ, 
ɩɢɪɨɥɢɡɧɵɣ ɝɚɡ ɢ ɞɪ.). 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜɫɟ ɛɨɥɶɲɟɟ ɜɧɢɦɚɧɢɟ ɭɞɟɥɹɟɬɫɹ ɢɧɬɟɝɪɚɰɢɢ ɇɉɁ ɢ 
ɭɫɬɚɧɨɜɨɤ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɡɚ ɫɱɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɟɫɭɪɫɨɜ ɢ 
ɩɪɨɞɭɤɬɨɜ, ɩɪɨɢɡɜɨɞɢɦɵɯ ɧɚ ɇɉɁ (ɬɨɩɥɢɜɧɵɣ ɝɚɡ,ɫɠɢɠɟɧɧɵɣ ɝɚɡ, ɤɨɬɟɥɶɧɨɟ ɬɨɩɥɢɜɨ). 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɫɦɨɬɪɟɧɢɹ ɞɚɧɧɨɝɨ ɤɪɢɬɟɪɢɹ ɹɜɥɹɸɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ 
ɩɨɥɨɠɢɬɟɥɶɧɵɦ ɮɚɤɬɨɪɨɦ ɩɪɢ ɩɪɢɧɹɬɢɢ ɪɟɲɟɧɢɹ ɜ ɨɬɧɨɲɟɧɢɢ ɨɩɪɟɞɟɥɟɧɢɹ ɬɨɣ ɢɥɢ 
ɢɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɢ ɜ ɤɚɱɟɫɬɜɟ ɇȾɌ. 

ɒɚɝ 6. ɉɪɢɧɹɬɢɟ ɱɥɟɧɚɦɢ ɌɊȽ ɪɟɲɟɧɢɹ ɨɛ ɨɬɧɟɫɟɧɢɢ ɬɟɯɧɨɥɨɝɢɢ ɤ ɇȾɌ 

Ɍɟɯɧɨɥɨɝɢɹ ɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɢ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɜ ɤɚɱɟɫɬɜɟ ɇȾɌ ɩɪɢ 
ɞɨɫɬɢɠɟɧɢɢ ɫɨɝɥɚɲɟɧɢɹ ɦɟɠɞɭ ɜɫɟɦɢ ɱɥɟɧɚɦɢ ɌɊȽ ɩɨ ɞɚɧɧɨɦɭ ɜɨɩɪɨɫɭ. ɉɪɢ 
ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɪɚɡɥɢɱɧɵɯ ɦɧɟɧɢɣ ɜ ɌɊȽ ɩɨ ɤɚɤɨɦɭ-ɥɢɛɨ ɜɨɩɪɨɫɭ ɮɟɞɟɪɚɥɶɧɵɦ 
ɨɪɝɚɧɨɦ ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ ɜɥɚɫɬɢ, ɨɬɜɟɬɫɬɜɟɧɧɵɦ ɡɚ ɪɚɡɪɚɛɨɬɤɭ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-

ɬɟɯɧɢɱɟɫɤɢɯ ɫɩɪɚɜɨɱɧɢɤɨɜ ɇȾɌ, ɦɨɠɟɬ ɛɵɬɶ ɩɪɟɞɥɨɠɟɧɨ ɤɨɦɩɪɨɦɢɫɫɧɨɟ ɪɟɲɟɧɢɟ. ɉɪɢ 
ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɫɟɪɶɟɡɧɵɯ ɪɚɡɧɨɝɥɚɫɢɣ ɨɬɧɨɫɢɬɟɥɶɧɨ ɬɨɝɨ, ɤɚɤɢɟ ɬɟɯɧɨɥɨɝɢɢ 
ɨɩɪɟɞɟɥɢɬɶ ɜ ɤɚɱɟɫɬɜɟ ɇȾɌ, ɦɨɠɟɬ ɛɵɬɶ ɩɪɨɜɟɞɟɧɚ ɛɨɥɟɟ ɭɝɥɭɛɥɟɧɧɚɹ ɤɨɦɩɥɟɤɫɧɚɹ 
ɨɰɟɧɤɚ ɬɟɯɧɨɥɨɝɢɣ. 

Ɉɤɨɧɱɚɬɟɥɶɧɨɟ ɪɟɲɟɧɢɟ ɨ ɜɵɛɨɪɟ ɬɟɯɧɨɥɨɝɢɢ ɩɪɢɧɢɦɚɸɬ ɧɟ ɬɨɥɶɤɨ ɫ ɭɱɟɬɨɦ ɟɟ 
«ɷɤɨɥɨɝɢɱɧɨɫɬɢ», ɧɨ ɢ ɫ ɭɱɟɬɨɦ ɟɟ ɞɨɫɬɭɩɧɨɫɬɢ ɫ ɮɢɧɚɧɫɨɜɨɣ ɬɨɱɤɢ ɡɪɟɧɢɹ. ȼ ɞɚɧɧɨɦ 
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ɫɥɭɱɚɟ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɨɪɢɟɧɬɢɪɨɜɚɬɶɫɹ ɧɚ ɫɥɟɞɭɸɳɢɣ ɥɨɝɢɱɟɫɤɢɣ ɩɨɞɯɨɞ 
(ɪɢɫɭɧɨɤ 4.3). 

 
Ɋɢɫɭɧɨɤ 4.3 – ɉɨɞɯɨɞ ɞɥɹ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɹ ɩɨ ɇȾɌ 

 

ɉɪɢ ɧɚɥɢɱɢɢ ɨɫɨɛɨɝɨ ɦɧɟɧɢɹ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɬɟɯɧɨɥɨɝɢɢ ɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɢ ɜ 
ɤɚɱɟɫɬɜɟ ɇȾɌ, ɧɟ ɩɨɞɞɟɪɠɢɜɚɟɦɨɝɨ ɜɫɟɦɢ ɱɥɟɧɚɦɢ ɌɊȽ, ɬɚɤɚɹ ɬɟɯɧɨɥɨɝɢɹ ɦɨɠɟɬ ɛɵɬɶ 
ɨɩɪɟɞɟɥɟɧɚ ɜ ɤɚɱɟɫɬɜɟ ɇȾɌ ɢ ɜɤɥɸɱɟɧɚ ɜ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɬɟɯɧɢɱɟɫɤɢɣ ɫɩɪɚɜɨɱɧɢɤ 
ɇȾɌ, ɱɬɨ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɫɩɟɰɢɚɥɶɧɵɦɢ ɭɤɚɡɚɧɢɹɦɢ ɧɚ ɨɫɨɛɨɟ ɦɧɟɧɢɟ ɢ ɞɨɩɭɫɤɚɟɬɫɹ 
ɩɪɢ ɫɨɛɥɸɞɟɧɢɢ ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɣ: 

ɚ) ɜ ɨɫɧɨɜɟ ɨɫɨɛɨɝɨ ɦɧɟɧɢɹ ɥɟɠɚɬ ɞɚɧɧɵɟ, ɤɨɬɨɪɵɦɢ ɪɚɫɩɨɥɚɝɚɟɬ ɌɊȽ ɢ 
ɮɟɞɟɪɚɥɶɧɵɣ ɨɪɝɚɧ ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ ɜɥɚɫɬɢ, ɨɬɜɟɬɫɬɜɟɧɧɵɣ ɡɚ ɪɚɡɪɚɛɨɬɤɭ 
ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɫɩɪɚɜɨɱɧɢɤɨɜ ɇȾɌ, ɧɚ ɦɨɦɟɧɬ ɩɨɞɝɨɬɨɜɤɢ ɜɵɜɨɞɨɜ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɇȾɌ; 

ɛ) ɡɚɢɧɬɟɪɟɫɨɜɚɧɧɵɦɢ ɱɥɟɧɚɦɢ ɌɊȽ ɩɪɟɞɫɬɚɜɥɟɧɵ ɨɛɨɫɧɨɜɚɧɧɵɟ ɞɨɜɨɞɵ ɞɥɹ 
ɜɤɥɸɱɟɧɢɹ ɬɟɯɧɨɥɨɝɢɢ ɜ ɩɟɪɟɱɟɧɶ ɇȾɌ. Ⱦɨɜɨɞɵ ɹɜɥɹɸɬɫɹ ɨɛɨɫɧɨɜɚɧɧɵɦɢ, ɟɫɥɢ ɨɧɢ 
ɩɨɞɬɜɟɪɠɞɚɸɬɫɹ ɬɟɯɧɢɱɟɫɤɢɦɢ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢɦɢ ɞɚɧɧɵɦɢ, ɞɚɧɧɵɦɢ ɨ ɜɨɡɞɟɣɫɬɜɢɢ ɧɚ 
ɪɚɡɥɢɱɧɵɟ ɤɨɦɩɨɧɟɧɬɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɫɨɨɬɜɟɬɫɬɜɢɟɦ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ 
ɬɟɯɧɨɥɨɝɢɢ ɩɨɧɹɬɢɸ «ɧɚɢɥɭɱɲɚɹ ɞɨɫɬɭɩɧɚɹ ɬɟɯɧɨɥɨɝɢɹ» ɢ ɤɪɢɬɟɪɢɹɦ 
ɨɩɪɟɞɟɥɟɧɢɹ ɇȾɌ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɏɟɞɟɪɚɥɶɧɵɦ ɡɚɤɨɧɨɦ ɨɬ 10 ɹɧɜɚɪɹ 2002 ɝ. 
№ 7-ɎɁ «Ɉɛ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ».  
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5 ɇɚɢɥɭɱɲɢɟ ɞɨɫɬɭɩɧɵɟ ɬɟɯɧɨɥɨɝɢɢ 

 

5.1 ɗɅɈɍ 

 

Ⱦɥɹ ɫɧɢɠɟɧɢɹ ɩɨɬɪɟɛɥɟɧɢɹ ɜɨɞɵ ɢ ɨɛɪɚɡɨɜɚɧɢɹ ɫɬɨɱɧɵɯ ɜɨɞ ɜ ɩɪɨɰɟɫɫɟ 
ɨɛɟɫɫɨɥɢɜɚɧɢɹ ɧɟɮɬɢ ɜ ɤɚɱɟɫɬɜɟ ɇȾɌ ɪɟɤɨɦɟɧɞɭɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɬɟɯɧɨɥɨɝɢɢ: 

 
Ɍɚɛɥɢɰɚ 5.1 – Ɍɟɯɧɨɥɨɝɢɢ ɇȾɌ ɞɥɹ ɗɅɈɍ 
ɋɩɨɫɨɛ/ 
ɬɟɯɧɨɥɨɝɢɹ Ɉɩɢɫɚɧɢɟ ɉɪɢɦɟɧɟɧɢɟ 

Ɋɟɰɢɪɤɭɥɹɰɢɹ 
ɜɨɞɵ ɢ 
ɨɩɬɢɦɢɡɚɰɢɹ 
ɩɪɨɰɟɫɫɚ 
ɨɛɟɫɫɨɥɢɜɚɧɢɹ 

ɋɨɜɨɤɭɩɧɨɫɬɶ ɦɟɪ ɩɨ ɩɨɜɵɲɟɧɢɸ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɛɨɬɵ ɗɅɈɍ ɢ ɫɨɤɪɚɳɟɧɢɟ 
ɩɨɬɪɟɛɥɟɧɢɹ ɩɪɨɦɵɜɨɱɧɨɣ ɜɨɞɵ, ɧɚɩɪɢɦɟɪ, 
ɢɫɩɨɥɶɡɭɹ ɫɦɟɫɢɬɟɥɶ ɫ ɧɢɡɤɢɦ ɫɞɜɢɝɨɦ. ɉɪɢ 
ɷɬɨɦ ɧɟɨɛɯɨɞɢɦɨ ɫɬɪɨɝɨ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ 
ɤɥɸɱɟɜɵɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ 
ɩɪɨɰɟɫɫɚ (ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɩɟɪɟɦɟɲɢɜɚɧɢɹ, 
ɪɇ, ɩɥɨɬɧɨɫɬɶ, ɜɹɡɤɨɫɬɶ, 
ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɢɣ ɩɨɬɟɧɰɢɚɥ) 
ɉɪɢɦɟɧɟɧɢɟ ɫɨɜɪɟɦɟɧɧɵɯ 
ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɵɯ ɷɤɨɥɨɝɢɱɧɵɯ, 
ɧɟɮɬɟɪɚɫɬɜɨɪɢɦɵɯ ɞɟɷɦɭɥɶɝɚɬɨɪɨɜ. 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 

Ɇɧɨɝɨɫɬɭɩɟɧɱɚɬɨɟ 
ɨɛɟɫɫɨɥɢɜɚɧɢɟ 
ɧɟɮɬɢ 

Ɇɧɨɝɨɤɪɚɬɧɨɟ ɩɨɜɬɨɪɟɧɢɟ ɰɢɤɥɨɜ ɜɜɨɞɚ 
ɩɪɨɦɵɜɨɱɧɨɣ ɜɨɞɵ ɢ ɨɬɜɟɞɟɧɢɹ ɜɨɞɵ ɩɨɫɥɟ 
ɨɛɟɡɜɨɠɢɜɚɧɢɹ ɧɟɮɬɢ, ɱɬɨ ɜɟɞɟɬ ɤ 
ɷɮɮɟɤɬɢɜɧɨɦɭ ɨɛɟɫɫɨɥɢɜɚɧɢɸ ɧɟɮɬɢ 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɣ 
ɷɬɚɩ ɫɟɩɚɪɚɰɢɢ 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɣ ɷɬɚɩ ɪɚɡɞɟɥɟɧɢɹ 
ɜɨɞɨɧɟɮɬɹɧɨɣ ɫɦɟɫɢ ɞɥɹ ɫɨɤɪɚɳɟɧɢɹ 
ɤɨɥɢɱɟɫɬɜɚ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɜ ɫɬɨɱɧɨɣ ɜɨɞɟ. 
Ⱦɥɹ ɷɬɢɯ ɰɟɥɟɣ ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ 
ɛɚɪɚɛɚɧɧɵɣ ɨɬɫɬɨɣɧɢɤ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ 
ɤɨɧɬɪɨɥɥɟɪɨɜ ɨɩɬɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɪɚɡɞɟɥɚ 
ɮɚɡ 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 
ɧɚ ɧɨɜɵɯ 
ɭɫɬɚɧɨɜɤɚɯ 

Ɉɩɬɢɦɢɡɚɰɢɹ 
ɫɵɪɶɹ  

ɂɫɤɥɸɱɟɧɢɟ ɜɨɜɥɟɱɟɧɢɹ ɜ ɩɟɪɟɪɚɛɨɬɤɭ ɧɚ 
ɗɅɈɍ ɫɨɜɦɟɫɬɧɨ ɫ ɫɵɪɨɣ ɧɟɮɬɶɸ ɧɟ 
ɩɪɨɲɟɞɲɢɯ ɩɪɟɞɜɚɪɢɬɟɥɶɧɭɸ ɩɨɞɝɨɬɨɜɤɭ 
ɥɨɜɭɲɟɱɧɵɯ ɧɟɮɬɟɣ ɢ ɧɟɮɬɟɲɥɚɦɨɜ, 
ɨɬɥɢɱɚɸɳɢɯɫɹ ɚɧɨɦɚɥɶɧɨ ɜɵɫɨɤɢɦ 
ɫɨɞɟɪɠɚɧɢɟɦ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɪɢɦɟɫɟɣ. 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 

 

5.2 ɍɫɬɚɧɨɜɤɚ ɚɬɦɨɫɮɟɪɧɨɣ ɩɟɪɟɝɨɧɤɢ ɧɟɮɬɹɧɨɝɨ ɫɵɪɶɹ 

 

Ⱦɥɹ ɫɨɤɪɚɳɟɧɢɹ ɨɛɴɟɦɨɜ ɨɛɪɚɡɨɜɚɧɢɹ ɫɬɨɱɧɵɯ ɜɨɞ ɧɚ ɭɫɬɚɧɨɜɤɚɯ ȺȼɌ ɜ 
ɤɚɱɟɫɬɜɟ ɇȾɌ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɞɨɤɨɥɶɰɟɜɨɝɨ ɜɚɤɭɭɦɧɨɝɨ ɧɚɫɨɫɚ ɢɥɢ 
ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɤɨɧɞɟɧɫɚɬɨɪɚ. 

ɇȾɌ ɹɜɥɹɟɬɫɹ: 
– ɧɚɩɪɚɜɥɟɧɢɟ ɩɨɬɨɤɚ ɤɢɫɥɨɣ ɜɨɞɵ ɧɚ ɭɫɬɚɧɨɜɤɭ ɨɬɩɚɪɤɢ ɤɢɫɥɵɯ ɫɬɨɤɨɜ ɞɥɹ 

ɫɧɢɠɟɧɢɹ ɡɚɝɪɹɡɧɟɧɢɹ ɫɬɨɱɧɵɯ ɜɨɞ; 
– ɭɬɢɥɢɡɚɰɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɧɟɤɨɧɞɟɧɫɢɪɭɟɦɵɯ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɧɚ ɭɫɬɚɧɨɜɤɟ 

ɭɞɚɥɟɧɢɹ ɤɢɫɥɵɯ ɝɚɡɨɜ (ɜ ɤɚɱɟɫɬɜɟ ɬɚɤɨɣ ɭɫɬɚɧɨɜɤɢ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɋɄȼ ɢ ɇɋɄȼ, 
ɭɫɬɚɧɨɜɤɚ Ʉɥɚɭɫɚ) ɞɥɹ ɫɧɢɠɟɧɢɹ ɜɵɛɪɨɫɨɜ ɡɚɝɪɹɡɧɢɬɟɥɟɣ ɜ ɚɬɦɨɫɮɟɪɭ; 

– ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɷɮɮɟɤɬɢɜɧɵɯ ɤɨɧɬɚɤɬɧɵɯ ɭɫɬɪɨɣɫɬɜ ɢ ɤɨɧɫɬɪɭɤɰɢɣ ɤɨɥɨɧɧ; 
– ɬɟɩɥɨɜɚɹ ɢɧɬɟɝɪɚɰɢɹ ɚɬɦɨɫɮɟɪɧɨɣ ɞɢɫɬɢɥɥɹɰɢɢ ɧɟɮɬɢ. Ɋɚɰɢɨɧɚɥɶɧɚɹ ɢ 

ɷɮɮɟɤɬɢɜɧɚɹ ɨɛɜɹɡɤɚ ɬɟɩɥɨɨɛɦɟɧɧɢɤɨɜ; 
– ɩɪɢɦɟɧɟɧɢɟ ɩɥɚɫɬɢɧɱɚɬɵɯ ɬɟɩɥɨɨɛɦɟɧɧɢɤɨɜ; 
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– ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɦɟɬɨɞɨɥɨɝɢɢ ɨɩɬɢɦɢɡɚɰɢɢ ɫɨɫɬɚɜɚ ɫɵɪɶɹ ɩɭɬɟɦ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
ɤɨɥɥɨɢɞɧɨ-ɞɢɫɩɟɪɫɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɧɟɮɬɹɧɵɯ ɞɢɫɩɟɪɫɧɵɯ ɫɢɫɬɟɦ. 

 

5.3 ɍɫɬɚɧɨɜɤɚ ɜɚɤɭɭɦɧɨɣ ɩɟɪɟɝɨɧɤɢ ɧɟɮɬɹɧɨɝɨ ɫɵɪɶɹ 

 

ɇȾɌ ɞɥɹ ɭɫɬɚɧɨɜɨɤ ɜɚɤɭɭɦɧɨɣ ɩɟɪɟɝɨɧɤɢ ɧɟɮɬɹɧɨɝɨ ɫɵɪɶɹ ɹɜɥɹɸɬɫɹ: 
– ɞɥɹ ɨɝɪɚɧɢɱɟɧɢɹ ɢɥɢ ɫɨɤɪɚɳɟɧɢɹ ɨɛɪɚɡɨɜɚɧɢɹ ɩɨɬɨɤɚ ɫɬɨɱɧɵɯ ɜɨɞ ɫ ɩɪɨɰɟɫɫɚ 

ɜɚɤɭɭɦɧɨɣ ɞɢɫɬɢɥɥɹɰɢɢ ɇȾɌ ɹɜɥɹɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɠɢɞɤɨɫɬɧɨ-ɤɨɥɶɰɟɜɵɯ ɜɚɤɭɭɦɧɵɯ 
ɧɚɫɨɫɨɜ, ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɤɨɧɞɟɧɫɚɬɨɪɨɜ, ɜɢɯɪɟɜɵɯ ɷɠɟɤɬɨɪɨɜ, ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɯ ɫɢɫɬɟɦ 
ɢ ɡɚɦɤɧɭɬɵɯ ɤɨɧɞɟɧɫɚɰɢɨɧɧɨ-ɜɚɤɭɭɦɫɨɡɞɚɸɳɢɯ ɫɢɫɬɟɦ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜɚɤɭɭɦɧɵɯ 
ɝɢɞɪɨɰɢɪɤɭɥɹɪɧɵɯ ɚɝɪɟɝɚɬɨɜ; 

– ɨɱɢɫɬɤɚ ɧɟɤɨɧɞɟɧɫɢɪɭɟɦɵɯ ɩɚɪɨɜ ɨɬ ɤɨɧɞɟɧɫɚɬɨɜ ɢɡ ɜɚɤɭɭɦɧɨɝɨ ɷɠɟɤɬɨɪɚ; 
– ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɨɜɪɟɦɟɧɧɵɯ ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɵɯ ɧɚɫɚɞɨɤ; 
– ɬɟɩɥɨɜɚɹ ɢɧɬɟɝɪɚɰɢɹ ɩɪɨɰɟɫɫɨɜ ɜɚɤɭɭɦɧɨɣ ɞɢɫɬɢɥɥɹɰɢɢ; 
– ɞɥɹ ɨɝɪɚɧɢɱɟɧɢɹ ɢɥɢ ɫɧɢɠɟɧɢɹ ɡɚɝɪɹɡɧɟɧɢɹ ɜɨɞɵ ɜ ɩɪɨɰɟɫɫɟ ɜɚɤɭɭɦɧɨɣ 

ɞɢɫɬɢɥɥɹɰɢɢ ɇȾɌ ɹɜɥɹɟɬɫɹ ɧɚɩɪɚɜɥɟɧɢɟ ɤɢɫɥɨɣ ɜɨɞɵ ɧɚ ɭɫɬɚɧɨɜɤɭ ɨɬɩɚɪɤɢ ɜ 
ɡɚɦɤɧɭɬɨɣ ɫɢɫɬɟɦɟ; 

– ɞɥɹ ɨɝɪɚɧɢɱɟɧɢɹ ɢɥɢ ɫɨɤɪɚɳɟɧɢɹ ɜɵɛɪɨɫɨɜ ɜ ɜɨɡɞɭɯ ɫ ɭɫɬɚɧɨɜɨɤ ɜɚɤɭɭɦɧɨɣ 
ɞɢɫɬɢɥɥɹɰɢɢ ɇȾɌ ɹɜɥɹɟɬɫɹ ɨɛɟɫɩɟɱɟɧɢɟ ɞɨɥɠɧɨɣ ɨɱɢɫɬɤɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɬɯɨɞɹɳɢɯ 
ɝɚɡɨɜ, ɨɫɨɛɟɧɧɨ ɧɟɤɨɧɞɟɧɫɢɪɭɸɳɢɯɫɹ, ɧɚɩɪɚɜɥɟɧɢɟɦ ɢɯ ɧɚ ɭɫɬɚɧɨɜɤɭ ɭɞɚɥɟɧɢɹ ɤɢɫɥɵɯ 
ɝɚɡɨɜ ɩɟɪɟɞ ɞɚɥɶɧɟɣɲɢɦ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ. 

 

5.4  ɍɫɬɚɧɨɜɤɚ ɚɬɦɨɫɮɟɪɧɨ-ɜɚɤɭɭɦɧɨɣ ɩɟɪɟɝɨɧɤɢ ɧɟɮɬɹɧɨɝɨ ɫɵɪɶɹ 

 

ɇȾɌ ɞɥɹ ȺȼɌ ɹɜɥɹɟɬɫɹ: 
– ɧɚɩɪɚɜɥɟɧɢɟ ɩɨɬɨɤɚ ɤɢɫɥɨɣ ɜɨɞɵ ɧɚ ɭɫɬɚɧɨɜɤɭ ɨɬɩɚɪɤɢ ɤɢɫɥɵɯ ɫɬɨɤɨɜ ɞɥɹ 

ɫɧɢɠɟɧɢɹ ɡɚɝɪɹɡɧɟɧɢɹ ɫɬɨɱɧɵɯ ɜɨɞ; 
– ɭɬɢɥɢɡɚɰɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɧɟɤɨɧɞɟɧɫɢɪɭɟɦɵɯ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɧɚ ɭɫɬɚɧɨɜɤɟ 

ɭɞɚɥɟɧɢɹ ɤɢɫɥɵɯ ɝɚɡɨɜ (ɜ ɤɚɱɟɫɬɜɟ ɬɚɤɨɣ ɭɫɬɚɧɨɜɤɢ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɋɄȼ ɢ ɇɋɄȼ, 
ɭɫɬɚɧɨɜɤɚ Ʉɥɚɭɫɚ), ɞɥɹ ɫɧɢɠɟɧɢɹ ɜɵɛɪɨɫɨɜ ɡɚɝɪɹɡɧɢɬɟɥɟɣ ɜ ɚɬɦɨɫɮɟɪɭ. 

ɉɪɟɞɥɨɠɟɧɢɹ ɩɨ ɭɥɭɱɲɟɧɢɸ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɢ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ 
ɩɪɨɰɟɫɫɚ ɩɟɪɜɢɱɧɨɣ ɩɟɪɟɝɨɧɤɢ ɧɟɮɬɢ ɫɥɟɞɭɸɳɢɟ: 

Ɇɟɬɨɞ ɞɪɨɛɧɨɣ ɩɟɪɟɝɨɧɤɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɞɜɭɯ ɨɬɛɟɧɡɢɧɢɜɚɸɳɢɯ ɤɨɥɨɧɧ. 
Ⱦɚɧɧɵɣ ɩɪɨɰɟɫɫ ɜɤɥɸɱɚɟɬ ɭɫɬɚɧɨɜɤɭ ɚɬɦɨɫɮɟɪɧɨɣ ɩɟɪɟɝɨɧɤɢ (ɨɬɛɨɪ ɥɟɝɤɢɯ ɮɪɚɤɰɢɣ), 
ɜɚɤɭɭɦɧɨɣ ɩɟɪɟɝɨɧɤɢ, ɮɪɚɤɰɢɨɧɢɪɨɜɚɧɢɹ ɝɚɡɨɣɥɹ, ɫɬɚɛɢɥɢɡɚɰɢɢ ɧɚɮɬɵ, ɢ, ɩɪɢ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ, ɝɚɡɨɝɟɧɟɪɚɬɨɪɧɭɸ ɭɫɬɚɧɨɜɤɭ. ɋ ɩɪɢɦɟɧɟɧɢɟɦ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ 
ɷɤɨɧɨɦɢɹ ɷɧɟɪɝɨɪɟɫɭɪɫɨɜ ɞɨɫɬɢɝɚɟɬ 30%. Ⱦɜɢɠɭɳɟɣ ɫɢɥɨɣ ɜɧɟɞɪɟɧɢɹ ɬɚɤɢɯ ɭɫɬɚɧɨɜɨɤ 
ɹɜɥɹɟɬɫɹ ɫɧɢɠɟɧɢɟ ɩɨɬɪɟɛɥɟɧɢɹ ɷɧɟɪɝɨɪɟɫɭɪɫɨɜ ɢ, ɤɚɤ ɫɥɟɞɫɬɜɢɟ, ɫɧɢɠɟɧɢɟ 
ɨɩɟɪɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ. 

Ⱦɥɹ ɭɜɟɥɢɱɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɛɨɬɵ ɭɫɬɚɧɨɜɨɤ ɢ ɭɦɟɧɶɲɟɧɢɹ ɷɤɨɥɨɝɢɱɟɫɤɨɣ 
ɧɚɝɪɭɡɤɢ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɦɛɢɧɢɪɨɜɚɧɢɹ ɭɫɬɚɧɨɜɨɤ ȺȼɌ ɫ ɩɪɨɰɟɫɫɚɦɢ 
ɜɬɨɪɢɱɧɨɣ ɩɟɪɟɪɚɛɨɬɤɢ ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ ɫɵɪɶɹ. 

ɋɪɟɞɢ ɪɚɡɪɚɛɨɬɨɤ ɩɨ ɫɨɤɪɚɳɟɧɢɸ ɩɨɬɪɟɛɥɟɧɢɹ ɷɧɟɪɝɢɢ ɜ ɩɪɨɰɟɫɫɟ ɩɟɪɜɢɱɧɨɣ 
ɩɟɪɟɝɨɧɤɢ ɧɟɮɬɢ ɧɚ ɇɉɁ ɜɵɞɟɥɹɟɬɫɹ ɬɟɯɧɨɥɨɝɢɹ ɤɨɦɩɥɟɤɫɧɨɝɨ ɚɧɚɥɢɡɚ ɢ ɢɧɬɟɝɪɚɰɢɢ 
ɬɟɩɥɚ, ɨɩɬɢɦɢɡɚɰɢɹ ɫɯɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɰɟɫɫɨɦ. 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɫɨɜɪɟɦɟɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɭɩɪɚɜɥɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ 
ɩɪɨɰɟɫɫɚɦɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ȺɋɍɌɉ ɫ ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ ɫɢɫɬɟɦɨɣ ɧɚ ɛɚɡɟ 
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ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɨɣ ɬɟɯɧɢɤɢ ɢ ɨɧ-ɥɚɣɧ ɚɧɚɥɢɡɚɬɨɪɨɜ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɡɧɚɱɢɬɟɥɶɧɨ 
ɫɧɢɡɢɬɶ ɜɟɪɨɹɬɧɨɫɬɢ ɨɬɤɥɨɧɟɧɢɣ ɨɬ ɩɚɪɚɦɟɬɪɨɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ, ɚ ɬɚɤɠɟ 
ɨɫɭɳɟɫɬɜɥɹɬɶ ɤɨɧɬɪɨɥɶ ɡɚ ɫɨɫɬɨɹɧɢɟɦ ɜɨɡɞɭɲɧɨɣ ɫɪɟɞɵ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɇɉɁ. 

ɋ ɩɪɢɦɟɧɟɧɢɟɦ ɬɚɤɢɯ ɬɟɯɧɨɥɨɝɢɣ ɞɨɫɬɢɝɚɟɬɫɹ ɫɧɢɠɟɧɢɟ ɭɪɨɜɧɹ 
ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɹ ɢ ɫɨɤɪɚɳɟɧɢɟ ɜɵɛɪɨɫɨɜ CO2. 

Ɉɱɢɫɬɤɚ ɢ ɩɨɜɬɨɪɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɬɨɱɧɵɯ ɜɨɞ: 
– ɦɟɬɨɞɨɦ ɩɨɜɬɨɪɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɬɨɱɧɵɯ ɜɨɞ, ɨɛɪɚɡɭɸɳɢɯɫɹ ɜ 

ɤɨɧɞɟɧɫɚɬɨɪɟ ɜɚɤɭɭɦɧɨɣ ɤɨɥɨɧɧɵ. Ɍɚɤɚɹ ɜɨɞɚ ɦɨɠɟɬ ɩɨɜɬɨɪɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɜ 
ɤɚɱɟɫɬɜɟ ɩɪɨɦɵɜɨɱɧɨɣ ɜɨɞɵ ɧɚ ɭɫɬɚɧɨɜɤɟ ɨɛɟɫɫɨɥɢɜɚɧɢɹ ɫɵɪɨɣ ɧɟɮɬɢ. 

– ɦɟɬɨɞɨɦ ɨɬɜɟɞɟɧɢɹ ɤɢɫɥɨɣ ɜɨɞɵ ɤɨɧɞɟɧɫɚɬɨɪɨɜ ɭɫɬɚɧɨɜɤɢ ɜɚɤɭɭɦɧɨɣ 
ɞɢɫɬɢɥɥɹɰɢɢ ɜ ɤɨɥɨɧɧɭ ɨɬɩɚɪɤɢ ɤɢɫɥɨɣ ɜɨɞɵ ɜ ɡɚɤɪɵɬɵɯ ɫɢɫɬɟɦɚɯ. 

 
5.5 ɍɫɬɚɧɨɜɤɢ ɜɬɨɪɢɱɧɨɣ ɩɟɪɟɝɨɧɤɢ ɞɢɫɬɢɥɥɹɬɨɜ 

 

5.5.1 Ɍɟɯɧɨɥɨɝɢɹ ɜɬɨɪɢɱɧɨɣ ɩɟɪɟɝɨɧɤɢ ɛɟɧɡɢɧɨɜ 

 

Ɍɚɛɥɢɰɚ 5.2 – Ɋɟɤɨɦɟɧɞɭɟɦɵɟ ɇȾɌ  
ɋɩɨɫɨɛ/ 
ɬɟɯɧɨɥɨɝɢɹ Ɉɩɢɫɚɧɢɟ ɉɪɢɦɟɧɟɧɢɟ 

ɋɨɤɪɚɳɟɧɢɟ 
ɡɚɝɪɹɡɧɟɧɢɣ ɜɨɞɵ ɇɚɩɪɚɜɥɟɧɢɟ ɤɢɫɥɨɣ ɜɨɞɵ ɜ ɞɟɫɨɪɛɟɪ Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 

ɋɨɤɪɚɳɟɧɢɟ 
ɜɵɛɪɨɫɨɜ ɜ 
ɚɬɦɨɫɮɟɪɭ 

Ɉɱɢɫɬɤɚ ɨɬɯɨɞɹɳɢɯ ɝɚɡɨɜ, ɨɬ 
ɫɟɪɨɫɨɞɟɪɠɚɳɢɯ ɫɨɟɞɢɧɟɧɢɣ, ɩɪɟɞ ɢɯ 
ɫɠɢɝɚɧɢɟɦ ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɟɱɚɯ. 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 

ɋɨɤɪɚɳɟɧɢɟ 
ɩɨɬɪɟɛɥɟɧɢɹ ɬɟɩɥɚ 
ɢ ɷɧɟɪɝɢɢ 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ 
ɪɟɤɭɩɟɪɚɰɢɢ ɬɟɩɥɨɜɵɯ ɩɨɬɨɤɨɜ. 
ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɢɧɬɟɝɪɢɪɨɜɚɧɧɵɯ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɢ ɦɚɬɟɪɢɚɥɶɧɵɯ ɩɨɬɨɤɨɜ. 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 

Ɉɩɬɢɦɢɡɚɰɢɹ 
ɩɪɨɰɟɫɫɨɜ ɝɨɪɟɧɢɹ 

ɉɪɢɦɟɧɟɧɢɟ ɬɟɩɥɨɜɨɣ ɢɧɬɟɝɪɚɰɢɹ (ɞɥɹ 
ɭɜɟɥɢɱɟɧɢɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɩɟɱɟɣ). Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 

ɋɨɤɪɚɳɟɧɢɟ 
ɩɨɬɪɟɛɥɟɧɢɹ ɩɚɪɚ 

ɋɢɫɬɟɦɚɬɢɱɟɫɤɨɟ ɫɨɫɬɚɜɥɟɧɢɟ ɤɚɪɬɵ 
ɤɨɧɬɪɨɥɹ ɤɥɚɩɚɧɨɜ ɞɪɟɧɚɠɧɨɣ ɫɢɫɬɟɦɵ 
ɞɥɹ ɫɨɤɪɚɳɟɧɢɹ ɪɚɫɯɨɞɚ ɩɚɪɚ ɢ 
ɨɩɬɢɦɢɡɚɰɢɢ ɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ. 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 

 

5.5.2 Ɍɟɯɧɨɥɨɝɢɢ ɜɬɨɪɢɱɧɨɣ ɩɟɪɟɝɨɧɤɢ ɞɢɡɟɥɶɧɵɯ ɬɨɩɥɢɜ 
 
Ɍɚɛɥɢɰɚ 5.3 – Ɋɟɤɨɦɟɧɞɭɟɦɵɟ ɇȾɌ  
ɋɩɨɫɨɛ/ 
ɬɟɯɧɨɥɨɝɢɹ Ɉɩɢɫɚɧɢɟ ɉɪɢɦɟɧɟɧɢɟ 

ɋɨɤɪɚɳɟɧɢɟ 
ɜɵɛɪɨɫɨɜ ɜ 
ɚɬɦɨɫɮɟɪɭ 

ɉɪɨɜɟɞɟɧɢɟ ɩɪɨɰɟɫɫɚ ɮɪɚɤɰɢɨɧɢɪɨɜɚɧɢɹ 
ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɧɚ ɭɫɬɚɧɨɜɤɚɯ ȺȼɌ 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 
ɞɥɹ ɧɨɜɵɯ ɭɫɬɚɧɨɜɨɤ 

ɋɨɤɪɚɳɟɧɢɟ 
ɩɨɬɪɟɛɥɟɧɢɹ 
ɬɟɩɥɚ ɢ ɷɧɟɪɝɢɢ 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ 
ɪɟɤɭɩɟɪɚɰɢɢ ɬɟɩɥɨɜɵɯ ɩɨɬɨɤɨɜ. 
ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɢɧɬɟɝɪɢɪɨɜɚɧɧɵɯ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɢ ɦɚɬɟɪɢɚɥɶɧɵɯ ɩɨɬɨɤɨɜ. 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 

Ɉɩɬɢɦɢɡɚɰɢɹ 
ɩɪɨɰɟɫɫɨɜ 
ɝɨɪɟɧɢɹ 

Ɉɩɬɢɦɢɡɚɰɢɹ ɩɪɨɰɟɫɫɨɜ ɧɚɝɪɟɜɚ. 
ɉɪɢɦɟɧɟɧɢɟ ɬɟɩɥɨɜɨɣ ɢɧɬɟɝɪɚɰɢɹ (ɞɥɹ 
ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɬɟɩɥɨɬɜɨɪɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɬɨɩɥɢɜɚ) 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 

ɋɨɤɪɚɳɟɧɢɟ 
ɩɨɬɪɟɛɥɟɧɢɹ 
ɩɚɪɚ 

ɋɢɫɬɟɦɚɬɢɱɟɫɤɨɟ ɫɨɫɬɚɜɥɟɧɢɟ ɤɚɪɬɵ 
ɤɨɧɬɪɨɥɹ ɤɥɚɩɚɧɨɜ ɞɪɟɧɚɠɧɨɣ ɫɢɫɬɟɦɵ ɞɥɹ 
ɫɨɤɪɚɳɟɧɢɹ ɪɚɫɯɨɞɚ ɩɚɪɚ ɢ ɨɩɬɢɦɢɡɚɰɢɢ 
ɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ. 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 
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5.6 ɍɫɬɚɧɨɜɤɢ ɬɟɪɦɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ, ɜɢɫɛɪɟɤɢɧɝɚ 

 

5.6.1 Ɍɟɪɦɨɤɪɟɤɢɧɝ ɩɨɞ ɞɚɜɥɟɧɢɟɦ 

 

Ⱦɥɹ ɫɨɤɪɚɳɟɧɢɹ ɜɵɛɪɨɫɨɜ ɜ ɚɬɦɨɫɮɟɪɭ ɨɬ ɭɫɬɚɧɨɜɨɤ ɬɟɪɦɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ ɩɨɞ 
ɞɚɜɥɟɧɢɟɦ ɢ ɞɪɭɝɢɯ ɬɟɪɦɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɜ ɤɚɱɟɫɬɜɟ ɇȾɌ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɨɛɟɫɩɟɱɢɬɶ 
ɧɚɞɥɟɠɚɳɭɸ ɨɱɢɫɬɤɭ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɬɯɨɞɹɳɢɯ ɝɚɡɨɜ ɧɚɩɪɚɜɥɟɧɢɟɦ ɢɯ ɧɚ ɭɫɬɚɧɨɜɤɭ 
ɭɞɚɥɟɧɢɹ ɤɢɫɥɵɯ ɝɚɡɨɜ ɩɟɪɟɞ ɞɚɥɶɧɟɣɲɢɦ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ. Ⱦɥɹ ɫɨɤɪɚɳɟɧɢɹ ɫɛɪɨɫɨɜ ɜ 
ɫɬɨɱɧɵɟ ɜɨɞɵ ɢ ɫɧɢɠɟɧɢɹ ɭɪɨɜɧɹ ɡɚɝɪɹɡɧɢɬɟɥɟɣ ɇȾɌ ɹɜɥɹɟɬɫɹ ɥɨɤɚɥɶɧɚɹ ɨɱɢɫɬɤɚ 
ɨɛɪɚɡɭɸɳɢɯɫɹ ɫɬɨɤɨɜ. 

 

5.6.2 ȼɢɫɛɪɟɤɢɧɝ 

 

Ⱦɥɹ ɫɨɤɪɚɳɟɧɢɹ ɜɵɛɪɨɫɨɜ ɜ ɚɬɦɨɫɮɟɪɭ ɨɬ ɭɫɬɚɧɨɜɨɤ ɜɢɫɛɪɟɤɢɧɝɚ ɢ ɞɪɭɝɢɯ 
ɬɟɪɦɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɜ ɤɚɱɟɫɬɜɟ ɇȾɌ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɨɛɟɫɩɟɱɢɬɶ ɧɚɞɥɟɠɚɳɭɸ ɨɱɢɫɬɤɭ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɬɯɨɞɹɳɢɯ ɝɚɡɨɜ ɧɚɩɪɚɜɥɟɧɢɟɦ ɢɯ ɧɚ ɭɫɬɚɧɨɜɤɭ ɭɞɚɥɟɧɢɹ ɤɢɫɥɵɯ ɝɚɡɨɜ 
ɩɟɪɟɞ ɞɚɥɶɧɟɣɲɢɦ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ. Ⱦɥɹ ɫɨɤɪɚɳɟɧɢɹ ɫɛɪɨɫɨɜ ɜ ɫɬɨɱɧɵɟ ɜɨɞɵ ɢ ɫɧɢɠɟɧɢɹ 
ɭɪɨɜɧɹ ɡɚɝɪɹɡɧɢɬɟɥɟɣ ɇȾɌ ɹɜɥɹɟɬɫɹ ɥɨɤɚɥɶɧɚɹ ɨɱɢɫɬɤɚ ɨɛɪɚɡɭɸɳɢɯɫɹ ɫɬɨɤɨɜ. 

 

5.6.3 Ɍɟɯɧɨɥɨɝɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɧɟɮɬɹɧɨɝɨ ɩɟɤɚ 

 

Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɩɪɨɰɟɫɫɨɜ ɨɛɪɚɛɨɬɤɢ ɧɟɨɱɢɳɟɧɧɵɯ ɝɚɡɨɜ ɢ ɫɬɨɱɧɵɯ ɜɨɞ 
ɭɫɬɚɧɨɜɤɢ ɬɟɪɦɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ. 

Ⱦɥɹ ɫɨɤɪɚɳɟɧɢɹ ɜɵɛɪɨɫɨɜ ɜ ɚɬɦɨɫɮɟɪɭ ɨɬ ɭɫɬɚɧɨɜɨɤ ɬɟɪɦɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ ɩɨɞ 
ɞɚɜɥɟɧɢɟɦ ɢ ɞɪɭɝɢɯ ɬɟɪɦɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɜ ɤɚɱɟɫɬɜɟ ɇȾɌ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɨɛɟɫɩɟɱɢɬɶ 
ɧɚɞɥɟɠɚɳɭɸ ɨɱɢɫɬɤɭ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɬɯɨɞɹɳɢɯ ɝɚɡɨɜ ɧɚɩɪɚɜɥɟɧɢɟɦ ɢɯ ɧɚ ɭɫɬɚɧɨɜɤɭ 
ɭɞɚɥɟɧɢɹ ɤɢɫɥɵɯ ɝɚɡɨɜ ɩɟɪɟɞ ɞɚɥɶɧɟɣɲɢɦ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ. Ⱦɥɹ ɫɨɤɪɚɳɟɧɢɹ ɫɛɪɨɫɨɜ ɜ 
ɫɬɨɱɧɵɟ ɜɨɞɵ ɢ ɫɧɢɠɟɧɢɹ ɭɪɨɜɧɹ ɡɚɝɪɹɡɧɢɬɟɥɟɣ ɇȾɌ ɹɜɥɹɟɬɫɹ ɥɨɤɚɥɶɧɚɹ ɨɱɢɫɬɤɚ 
ɨɛɪɚɡɭɸɳɢɯɫɹ ɫɬɨɤɨɜ. 

 

5.6.4 Ɍɟɯɧɨɥɨɝɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɭɝɥɟɪɨɞɚ 

 

ɉɟɪɟɱɟɧɶ ɇȾɌ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ (ɫɨɤɪɚɳɟɧɢɹ) ɜɵɛɪɨɫɨɜ ɢ ɫɛɪɨɫɨɜ ɜɪɟɞɧɵɯ 
ɜɟɳɟɫɬɜ ɜ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɬɟɯɧɨɥɨɝɢɢ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɬɟɯɧɢɱɟɫɤɨɝɨ ɭɝɥɟɪɨɞɚ: 

– ɩɪɢɦɟɧɟɧɢɟ ɫɨɜɪɟɦɟɧɧɵɯ ɫɢɫɬɟɦ ɭɥɚɜɥɢɜɚɧɢɹ ɢ ɭɬɢɥɢɡɚɰɢɢ ɜɫɟɯ ɩɪɨɞɭɤɬɨɜ 
ɩɪɨɰɟɫɫɚ ɩɪɨɢɡɜɨɞɫɬɜɚ Ɍɍ, ɢɯ ɨɯɥɚɠɞɟɧɢɹ (ɩɨɡɜɨɥɹɸɬ ɡɧɚɱɢɬɟɥɶɧɨ ɭɥɭɱɲɢɬɶ 
ɷɤɨɥɨɝɢɱɟɫɤɭɸ ɨɛɫɬɚɧɨɜɤɭ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɫɚɦɢɯ ɭɫɬɚɧɨɜɨɤ ɢ ɇɉɁ ɜ ɰɟɥɨɦ, 
ɛɟɡɜɨɡɜɪɚɬɧɵɟ ɩɨɬɟɪɢ ɫɧɢɡɢɬɶ ɞɨ ɭɪɨɜɧɹ ɦɟɧɟɟ 1%). Ɉɞɧɨɜɪɟɦɟɧɧɨ ɩɨɜɵɲɚɟɬɫɹ 
ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɨɰɟɫɫɚ. ɍɬɢɥɢɡɚɰɢɹ ɜɬɨɪɢɱɧɨɣ ɷɧɟɪɝɢɢ ɨɬɯɨɞɹɳɢɯ 
ɝɚɡɨɜ ɫɨɡɞɚɟɬ ɩɪɟɞɩɨɫɵɥɤɢ ɫɨɡɞɚɧɢɹ ɷɧɟɪɝɨɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ; 

– ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɩɨɞ ɢɡɛɵɬɨɱɧɵɦ ɞɚɜɥɟɧɢɟɦ ɜ 
ɝɟɪɦɟɬɢɱɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ; 

– ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɧɚɫɨɫɨɜ ɫ ɞɜɨɣɧɵɦɢ ɬɨɪɰɟɜɵɦɢ ɭɩɥɨɬɧɟɧɢɹɦɢ, ɩɪɢɦɟɧɟɧɢɟ 
ɤɨɬɨɪɵɯ ɩɨɡɜɨɥɹɟɬ ɫɧɢɡɢɬɶ ɭɬɟɱɤɢ ɱɟɪɟɡ ɭɩɥɨɬɧɟɧɢɟ ɜɚɥɚ ɧɚ 80%; 
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– ɨɫɧɚɳɟɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɟɱɟɣ ɝɨɪɟɥɤɚɦɢ ɫ ɧɢɡɤɢɦ ɨɛɪɚɡɨɜɚɧɢɟɦ ɨɤɢɫɥɨɜ 
ɚɡɨɬɚ; 

– ɨɩɨɪɨɠɧɟɧɢɟ ɚɩɩɚɪɚɬɨɜ ɜ ɡɚɤɪɵɬɵɟ ɞɪɟɧɚɠɧɵɟ ɟɦɤɨɫɬɢ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ 
ɫɛɪɨɫɨɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɫɪɟɞ ɜ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɩɪɢ ɚɜɚɪɢɣɧɵɯ ɨɫɬɚɧɨɜɤɚɯ 
ɭɫɬɚɧɨɜɨɤ; 

– ɢɫɤɥɸɱɟɧɢɟ ɫɛɪɨɫɨɜ ɝɚɡɨɜɵɯ ɫɪɟɞ ɜ ɚɬɦɨɫɮɟɪɭ ɨɬ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɯ 
ɤɥɚɩɚɧɨɜ – ɫɛɪɨɫɵ ɩɪɨɢɡɜɨɞɹɬɫɹ ɬɨɥɶɤɨ ɜ ɮɚɤɟɥɶɧɵɟ ɫɢɫɬɟɦɵ ɢ ɨɛɟɡɜɪɟɠɢɜɚɸɬɫɹ ɢɥɢ 
ɧɚɩɪɚɜɥɹɸɬɫɹ ɜ ɫɢɫɬɟɦɭ ɭɬɢɥɢɡɚɰɢɢ ɞɥɹ ɜɵɪɚɛɨɬɤɢ ɜɬɨɪɢɱɧɨɣ ɷɧɟɪɝɢɢ; 

– ɭɩɪɚɜɥɟɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɩɪɨɰɟɫɫɨɦ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ȺɋɍɌɉ ɫ 
ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ ɫɢɫɬɟɦɨɣ ɧɚ ɛɚɡɟ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɨɣ ɬɟɯɧɢɤɢ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɡɧɚɱɢɬɟɥɶɧɨ 
ɫɧɢɡɢɬɶ ɜɟɪɨɹɬɧɨɫɬɢ ɨɬɤɥɨɧɟɧɢɣ ɨɬ ɩɚɪɚɦɟɬɪɨɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ, ɚ ɬɚɤɠɟ 
ɨɫɭɳɟɫɬɜɥɹɬɶ ɤɨɧɬɪɨɥɶ ɡɚ ɫɨɫɬɨɹɧɢɟɦ ɜɨɡɞɭɲɧɨɣ ɫɪɟɞɵ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɭɫɬɚɧɨɜɤɢ; 

– ɫɠɢɝɚɧɢɟ ɨɬɯɨɞɹɳɢɯ ɝɚɡɨɜ ɜ ɫɨɛɫɬɜɟɧɧɵɯ ɤɨɬɟɥɶɧɵɯ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɚ 
ɪɚɫɫɬɨɹɧɢɢ ɧɟ ɛɨɥɟɟ 300 ɦ ɨɬ ɭɫɬɚɧɨɜɤɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɭɝɥɟɪɨɞɚ, ɬɚɤ ɤɚɤ 
ɩɟɪɟɞɚɱɚ ɨɬɯɨɞɹɳɢɯ ɝɚɡɨɜ ɧɚ ɪɚɫɫɬɨɹɧɢɟ ɛɨɥɟɟ 300 ɦ ɫɜɹɡɚɧɚ ɫɨ ɡɧɚɱɢɬɟɥɶɧɵɦɢ 
ɡɚɬɪɚɬɚɦɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. Ʉɪɨɦɟ ɬɨɝɨ, ɜ ɝɚɡɨɩɪɨɜɨɞɚɯ ɜɨɡɦɨɠɧɚ ɤɨɧɞɟɧɫɚɰɢɹ ɩɚɪɨɜ 
ɜɨɞɵ, ɱɬɨ ɬɚɤɠɟ ɜɵɡɵɜɚɟɬ ɬɪɭɞɧɨɫɬɢ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɚɡɨɩɪɨɜɨɞɚ. Ɉɬɯɨɞɹɳɢɟ ɝɚɡɵ ɫ 
ɬɟɩɥɨɬɜɨɪɧɨɣ ɫɩɨɫɨɛɧɨɫɬɶɸ 650-800 ɤɤɚɥ/ɦ3 ɫɠɢɝɚɸɬ ɜ ɩɚɪɨɜɵɯ ɤɨɬɥɚɯ ɨɛɳɟɝɨ 
ɧɚɡɧɚɱɟɧɢɹ ɜ ɝɨɪɟɥɤɚɯ ɛɟɫɩɥɚɦɟɧɧɨɝɨ ɫɠɢɝɚɧɢɹ ɝɚɡɨɜ. Ⱦɥɹ ɫɠɢɝɚɧɢɹ ɜɥɚɠɧɵɯ 
ɨɬɯɨɞɹɳɢɯ ɝɚɡɨɜ ɢɦɟɸɬɫɹ ɫɩɟɰɢɚɥɶɧɵɟ ɩɚɪɨɜɵɟ ɤɨɬɥɵ, ɤɨɬɨɪɵɟ ɩɨɦɟɳɚɸɬ ɜ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɛɥɢɡɨɫɬɢ ɤ ɭɫɬɚɧɨɜɤɚɦ ɩɨ ɩɨɥɭɱɟɧɢɸ Ɍɍ. 

ɇɟɨɛɯɨɞɢɦɚ ɭɫɬɚɧɨɜɤɚ ɫɢɫɬɟɦ ɞɨɭɥɚɜɥɢɜɚɧɢɹ ɢ ɧɟɣɬɪɚɥɢɡɚɰɢɹ ɜɪɟɞɧɵɯ 
ɜɵɛɪɨɫɨɜ, ɞɟɣɫɬɜɢɟ ɤɨɬɨɪɵɯ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɭɥɚɜɥɢɜɚɧɢɢ Ɍɍ ɢɡ ɧɟɣɬɪɚɥɶɧɵɯ ɞɵɦɨɜɵɯ 
ɝɚɡɨɜ ɞɨ ɫɨɞɟɪɠɚɧɢɹ Ɍɍ ɜ ɧɢɯ ɧɟ ɛɨɥɟɟ 100 ɦɝ/ɦ3 ɢ ɪɚɫɫɟɢɜɚɧɢɹ ɷɬɢɯ ɝɚɡɨɜ ɱɟɪɟɡ 
ɞɵɦɨɜɭɸ ɬɪɭɛɭ. Ɉɧɢ ɦɨɝɭɬ ɧɚɩɪɚɜɥɹɬɶɫɹ ɧɚ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɭɸ ɞɵɦɨɜɭɸ ɬɪɭɛɭ 
ɤɨɬɟɥɶɧɨɣ ɢɥɢ ɜɵɛɪɚɫɵɜɚɬɶɫɹ ɱɟɪɟɡ ɢɧɞɢɜɢɞɭɚɥɶɧɵɟ ɬɪɭɛɵ ɞɥɹ ɤɚɠɞɨɝɨ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɨɬɨɤɚ. 

ȼ ɫɢɫɬɟɦɚɯ ɚɫɩɢɪɚɰɢɢ ɧɟɣɬɪɚɥɢɡɚɰɢɹ ɜɪɟɞɧɵɯ ɜɵɛɪɨɫɨɜ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɨɱɢɫɬɤɟ 
ɜɨɡɞɭɯɚ, ɨɬɫɚɫɵɜɚɟɦɨɝɨ ɢɡ ɚɩɩɚɪɚɬɚ, ɨɬ Ɍɍ ɢ ɪɚɫɫɟɢɜɚɧɢɹ ɨɱɢɳɟɧɧɨɝɨ ɜɨɡɞɭɯɚ ɱɟɪɟɡ 
ɞɵɦɨɜɭɸ ɬɪɭɛɭ ɤɨɬɟɥɶɧɨɣ. ɋɨɞɟɪɠɚɧɢɟ Ɍɍ ɜ ɨɱɢɳɟɧɧɨɦ ɜɨɡɞɭɯɟ ɬɚɤɠɟ ɧɟ ɞɨɥɠɧɨ 
ɩɪɟɜɵɲɚɬɶ 100 ɦɝ/ɦ3. 

Ⱦɥɹ ɫɧɢɠɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɨɬɯɨɞɹɳɢɯ ɝɚɡɨɜ ɩɨɫɥɟ ɮɢɥɶɬɪɨɜ ɭɥɚɜɥɢɜɚɧɢɹ 
ɩɪɢɦɟɧɹɸɬ ɫɩɟɰɢɚɥɶɧɵɟ ɤɨɬɥɵ-ɭɬɢɥɢɡɚɬɨɪɵ ɢ ɭɫɬɚɧɨɜɤɢ ɞɨɠɢɝɚ ɝɚɡɨɜ. Ʉɨɬɥɵ 
ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɩɚɪɚ ɫ ɞɚɜɥɟɧɢɟɦ 2,4 Ɇɉɚ (24 ɤɝɫ/ɫɦ2), ɬɟɦɩɟɪɚɬɭɪɨɣ 
ɩɟɪɟɝɪɟɜɚ ɞɨ 370 °ɋ ɫ ɪɚɡɥɢɱɧɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ (29, 30 ɢ 75 ɬ/ɱ). 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɷɥɟɤɬɪɨɤɨɚɝɭɥɹɬɨɪɚ ɩɪɢ ɨɱɢɫɬɤɟ ɫɬɨɱɧɵɯ ɜɨɞ ɭɫɬɚɧɨɜɤɢ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɭɝɥɟɪɨɞɚ. 

 

5.7 Ʉɨɤɫɨɜɚɧɢɟ 

 

ȼ ɬɚɛɥɢɰɟ 5.4 ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɤɨɦɟɧɞɭɟɦɵɟ ɇȾɌ ɞɥɹ ɫɧɢɠɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ 
ɜɵɛɪɨɫɨɜ ɜ ɚɬɦɨɫɮɟɪɭ ɨɬ ɭɫɬɚɧɨɜɨɤ ɤɨɤɫɨɜɚɧɢɹ (ɜɤɥɸɱɚɹ ɨɛɠɢɝ ɤɨɤɫɚ). 
 
 
 
 
 



ɂɌɋ 30–2017 

508 

Ɍɚɛɥɢɰɚ 5.4 – Ɋɟɤɨɦɟɧɞɭɟɦɵɟ ɇȾɌ 
ɋɩɨɫɨɛ/ 
ɬɟɯɧɨɥɨɝɢɹ Ɉɩɢɫɚɧɢɟ ɉɪɢɦɟɧɟɧɢɟ 

ɉɟɪɜɢɱɧɵɟ ɦɟɬɨɞɵ (ɪɟɠɢɦɧɵɟ ɦɟɬɨɞɵ) 
ɋɛɨɪ ɢ 
ɭɬɢɥɢɡɚɰɢɹ 
ɤɨɤɫɨɜɨɣ 
ɦɟɥɨɱɢ 

ɋɢɫɬɟɦɚɬɢɱɟɫɤɢɣ ɫɛɨɪ ɢ ɩɟɪɟɪɚɛɨɬɤɚ ɤɨɤɫɨɜɨɣ 
ɦɟɥɨɱɢ (ɩɵɥɢ), ɨɛɪɚɡɭɸɳɟɣɫɹ ɜɨ ɜɪɟɦɹ 
ɩɪɨɰɟɫɫɚ ɤɨɤɫɨɜɚɧɢɹ (ɫɜɟɪɥɟɧɢɟ, ɜɵɝɪɭɡɤɚ, 
ɞɪɨɛɥɟɧɢɟ, ɨɛɠɢɝ, ɨɯɥɚɠɞɟɧɢɟ ɢ ɬ.ɞ.) 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 

Ɂɚɦɤɧɭɬɚɹ 
ɫɢɫɬɟɦɚ 
ɩɪɨɞɭɜɤɢ 

Ⱥɪɪɟɬɢɪɭɸɳɚɹ ɫɢɫɬɟɦɚ ɞɥɹ ɫɛɪɨɫɚ ɞɚɜɥɟɧɢɹ ɫ 
ɤɨɤɫɨɜɨɝɨ ɛɚɪɚɛɚɧɚ Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 

Ɋɟɤɭɩɟɪɚɰɢɹ 
ɤɨɤɫɨɜɨɝɨ ɝɚɡɚ 
ɨɬɞɭɜɤɢ ɢ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ 
ɟɝɨ ɜ ɤɚɱɟɫɬɜɟ 
ɬɨɩɥɢɜɧɨɝɨ ɝɚɡɚ 
ɇɉɁ 

ɍɞɚɥɟɧɢɟ ɝɚɡɚ ɨɬɞɭɜɤɢ ɫ ɤɨɤɫɨɜɨɝɨ ɛɚɪɚɛɚɧɚ ɧɚ 
ɝɚɡɨɜɵɣ ɤɨɦɩɪɟɫɫɨɪ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɟɝɨ ɜ 
ɤɚɱɟɫɬɜɟ ɬɨɩɥɢɜɧɨɝɨ ɝɚɡɚ ɜɦɟɫɬɨ ɫɠɢɝɚɧɢɹ ɧɚ 
ɮɚɤɟɥɟ. Ⱦɥɹ ɩɪɨɰɟɫɫɨɜ ɬɟɪɦɨɤɨɧɬɚɤɬɧɨɝɨ 
ɤɨɤɫɨɜɚɧɢɹ ɫ ɝɚɡɢɮɢɤɚɰɢɟɣ ɤɨɤɫɚ 
(ɮɥɟɤɫɢɤɨɤɢɧɝ), ɧɟɨɛɯɨɞɢɦɚ ɩɪɟɞɜɚɪɢɬɟɥɶɧɚɹ 
ɫɬɚɞɢɹ ɨɱɢɫɬɤɢ (ɤɨɧɜɟɪɫɢɹ ɤɚɪɛɨɧɢɥɫɭɥɶɮɢɞɚ 
COS ɜ H2S) ɩɟɪɟɞ ɧɚɩɪɚɜɥɟɧɢɟɦ ɞɵɦɨɜɵɯ 
ɝɚɡɨɜ ɧɚ ɨɱɢɫɬɤɭ. 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 

 

5.8 ɉɪɨɢɡɜɨɞɫɬɜɨ ɛɢɬɭɦɨɜ 

 

ȼ ɤɚɱɟɫɬɜɟ ɇȾɌ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɢ ɫɧɢɠɟɧɢɹ ɜɵɛɪɨɫɨɜ ɜ ɚɬɦɨɫɮɟɪɭ ɨɬ 
ɩɪɨɰɟɫɫɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ ɛɢɬɭɦɚ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɨɜɨɞɢɬɶ ɨɱɢɫɬɤɭ ɨɬɯɨɞɹɳɢɯ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɝɚɡɨɜ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ: 

ɚ) Ɍɟɪɦɢɱɟɫɤɨɝɨ ɨɤɢɫɥɟɧɢɹ ɝɚɡɨɨɛɪɚɡɧɵɯ ɮɪɚɤɰɢɣ, ɨɬɜɨɞɢɦɵɯ ɫ ɜɟɪɯɚ ɤɨɥɨɧɧɵ 
ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɫɜɵɲɟ 800ɨɋ; 

ɛ) «Ɇɨɤɪɨɣ» ɨɱɢɫɬɤɢ ɝɚɡɨɜɨɣ ɮɪɚɤɰɢɢ, ɨɬɜɨɞɢɦɨɣ ɫ ɜɟɪɯɚ ɤɨɥɨɧɧɵ ɩɪɢ 
ɬɟɦɩɟɪɚɬɭɪɟ ɫɜɵɲɟ 800ɨɋ. 

 

5.9 Ʉɚɬɚɥɢɬɢɱɟɫɤɢɣ ɪɢɮɨɪɦɢɧɝ 

 

Ⱦɥɹ ɫɧɢɠɟɧɢɹ ɜɵɛɪɨɫɨɜ ɉɏȾȾ ɢ ɉɏȾɎ ɜ ɚɬɦɨɫɮɟɪɭ ɨɬ ɭɫɬɚɧɨɜɨɤ 
ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɪɢɮɨɪɦɢɧɝɚ ɜ ɤɚɱɟɫɬɜɟ ɇȾɌ ɪɟɤɨɦɟɧɞɭɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɬɟɯɧɨɥɨɝɢɢ: 
 
Ɍɚɛɥɢɰɚ 5.5 – Ɋɟɤɨɦɟɧɞɭɟɦɵɟ ɇȾɌ 

Ɍɟɯɧɨɥɨɝɢɹ Ɉɩɢɫɚɧɢɟ ɉɪɢɦɟɧɟɧɢɟ 

ȼɵɛɨɪ ɩɪɨɦɨɬɨɪɚ 
ɤɚɬɚɥɢɡɚɬɨɪɚ 

ɉɪɨɦɨɬɢɪɨɜɚɧɢɟ 
ɤɚɬɚɥɢɡɚɬɨɪɚ ɞɥɹ ɫɧɢɠɟɧɢɹ 
ɤɨɥɢɱɟɫɬɜɚ ɨɛɪɚɡɭɸɳɢɯɫɹ 
ɉɏȾȾ/ɉɏȾɎ ɩɪɢ 
ɪɟɝɟɧɟɪɚɰɢɢ ɤɚɬɚɥɢɡɚɬɨɪɚ. 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 

Ɉɱɢɫɬɤɚ ɞɵɦɨɜɵɯ ɝɚɡɨɜ 

ɇɟɩɪɟɪɵɜɧɚɹ 
ɪɟɰɢɪɤɭɥɹɰɢɹ ɝɚɡɚ 
ɪɟɝɟɧɟɪɚɰɢɢ (ɱɟɪɟɡ 
ɚɛɫɨɪɛɢɪɭɸɳɢɣ ɫɥɨɣ) 

Ɉɱɢɫɬɤɚ ɞɵɦɨɜɵɯ ɝɚɡɨɜ 
ɪɟɝɟɧɟɪɚɰɢɢ ɨɬ 
ɯɥɨɪɫɨɞɟɪɠɚɳɢɯ 
ɫɨɟɞɢɧɟɧɢɣ ɩɭɬɟɦ 
ɩɨɫɬɨɹɧɧɨɣ ɪɟɰɢɪɤɭɥɹɰɢɢ 
ɟɝɨ ɱɟɪɟɡ ɫɥɨɣ ɩɨɝɥɨɬɢɬɟɥɹ. 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ ɞɥɹ ɧɨɜɵɯ 
ɭɫɬɚɧɨɜɨɤ. ɇɟɨɛɯɨɞɢɦɨɫɬɶ 
ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɫɭɳɟɫɬɜɭɸɳɢɯ 
ɭɫɬɚɧɨɜɨɤ ɡɚɜɢɫɢɬ ɨɬ 
ɤɨɧɫɬɪɭɤɰɢɨɧɧɵɯ ɨɫɨɛɟɧɧɨɫɬɟɣ 
ɭɫɬɚɧɨɜɤɢ ɪɟɝɟɧɟɪɚɰɢɢ 
ɤɚɬɚɥɢɡɚɬɨɪɚ. 

Ɇɨɤɪɚɹ ɨɱɢɫɬɤɚ – ɇɟ ɩɪɢɦɟɧɢɦɨ ɞɥɹ 
ɩɨɥɭɪɟɝɟɧɟɪɚɬɢɜɧɨɝɨ ɪɢɮɨɪɦɢɧɝɚ. 

ɗɥɟɤɬɪɨɮɢɥɶɬɪ – ɇɟ ɩɪɢɦɟɧɢɦɨ ɞɥɹ 
ɩɨɥɭɪɟɝɟɧɟɪɚɬɢɜɧɨɝɨ ɪɢɮɨɪɦɢɧɝɚ. 
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5.10 ɂɡɨɦɟɪɢɡɚɰɢɹ 

 

Ɋɟɤɨɦɟɧɞɭɟɦɵɟ ɇȾɌ: 
– ɞɥɹ ɫɧɢɠɟɧɢɹ ɜɵɛɪɨɫɨɜ ɜ ɚɬɦɨɫɮɟɪɭ ɯɥɨɪɫɨɞɟɪɠɚɳɢɯ ɫɨɟɞɢɧɟɧɢɣ ɨɬ 

ɭɫɬɚɧɨɜɨɤ ɢɡɨɦɟɪɢɡɚɰɢɢ ɇȾɌ ɹɜɥɹɟɬɫɹ ɨɩɬɢɦɢɡɚɰɢɹ ɢɥɢ ɢɫɤɥɸɱɟɧɢɟ ɩɪɢɦɟɧɟɧɢɹ 
ɯɥɨɪɫɨɞɟɪɠɚɳɢɯ ɨɪɝɚɧɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɚɤɬɢɜɧɨɫɬɢ 
ɤɚɬɚɥɢɡɚɬɨɪɚ, ɢɥɢ ɩɨɞɞɟɪɠɚɧɢɟ ɚɤɬɢɜɧɨɫɬɢ ɤɚɬɚɥɢɡɚɬɨɪɚ ɛɟɡ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɯɥɨɪɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ; 

– ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɛɥɨɤɨɜ ɨɫɭɲɤɢ ȼɋȽ ɢ ɫɵɪɶɹ ɫ ɩɟɪɢɨɞɢɱɟɫɤɢɦ ɩɟɪɟɤɥɸɱɟɧɢɟɦ 
ɧɚ ɪɟɝɟɧɟɪɚɰɢɸ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɫɨɤɪɚɬɢɬɶ ɦɟɬɚɥɥɨɟɦɤɨɫɬɶ ɭɫɬɚɧɨɜɤɢ, ɪɚɫɯɨɞɵ 
ɦɚɬɟɪɢɚɥɨɜ, ɪɟɚɝɟɧɬɨɜ, ɷɧɟɪɝɨɪɟɫɭɪɫɨɜ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ; 

– ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜ ɤɚɱɟɫɬɜɟ ɬɨɩɥɢɜɚ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ ɢ ɝɨɪɟɥɨɤ ɫ ɧɢɡɤɢɦ 
ɨɛɪɚɡɨɜɚɧɢɟɦ ɨɤɢɫɥɨɜ ɚɡɨɬɚ ɩɨɡɜɨɥɹɟɬ ɫɧɢɡɢɬɶ ɢɯ ɤɨɧɰɟɧɬɪɚɰɢɸ ɜ ɞɵɦɨɜɵɯ ɝɚɡɚɯ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɩɟɱɢ ɢ ɤɨɬɟɥɶɧɨɣ. 

 

5.11 Ʉɚɬɚɥɢɬɢɱɟɫɤɢɣ ɤɪɟɤɢɧɝ 

 

ȼ ɬɚɛɥɢɰɟ 5.6 ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɤɨɦɟɧɞɭɟɦɵɟ ɇȾɌ ɞɥɹ ɫɧɢɠɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ 
ɜɵɛɪɨɫɨɜ ɜ ɚɬɦɨɫɮɟɪɭ ɨɬ ɭɫɬɚɧɨɜɨɤ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ. 

 
Ɍɚɛɥɢɰɚ 5.6 – ɋɩɢɫɨɤ ɧɚɢɥɭɱɲɢɯ ɞɨɫɬɭɩɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɞɥɹ ɫɧɢɠɟɧɢɹ ɜɵɛɪɨɫɨɜ ɜ 
ɩɪɨɰɟɫɫɟ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ 
№ 
ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɇȾɌ 

Ɉɩɢɫɚɧɢɟ ɇȾɌ ɗɮɮɟɤɬ ɨɬ 
ɜɧɟɞɪɟɧɢɹ 
ɇȾɌ 

Ɉɝɪɚɧɢɱɟɧɢɟ 
ɩɪɢɦɟɧɢɦɨɫɬɢ 

Ɉɫɧɨɜɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ 

ɇȾɌ ɞɥɹ ɫɧɢɠɟɧɢɹ ɜɵɛɪɨɫɨɜ ɨɤɫɢɞɨɜ ɚɡɨɬɚ (NOx) 
1 Ɉɩɬɢɦɢɡɚɰɢɹ 

ɩɪɨɰɟɫɫɚ 
ɪɟɝɟɧɟɪɚɰɢɢ 
ɤɚɬɚɥɢɡɚɬɨɪɚ 

ɇɚɛɨɪ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤ
ɢɯ ɩɪɢɟɦɨɜ: 
– ɫɧɢɠɟɧɢɟ 
ɢɡɛɵɬɤɚ 
ɤɢɫɥɨɪɨɞɚ ɜ 
ɞɵɦɨɜɵɯ ɝɚɡɚɯ 
ɪɟɝɟɧɟɪɚɰɢɢ; 
– ɫɧɢɠɟɧɢɟ 
ɬɟɦɩɟɪɚɬɭɪɵ ɜ 
ɫɥɨɟ 
ɤɚɬɚɥɢɡɚɬɨɪɚ 
ɩɪɢ 
ɪɟɝɟɧɟɪɚɰɢɢ; 
– ɩɟɪɟɪɚɫɩɪɟ-
ɞɟɥɟɧɢɟ 
ɩɨɞɚɱɢ 
ɜɨɡɞɭɯɚ ɧɚ 
ɭɫɬɚɧɨɜɤɚɯ ɫ 
ɧɟɩɨɥɧɵɦ 
ɫɨɠɠɟɧɢɟɦ 
ɤɨɤɫɚ ɧɚ 
ɫɬɚɞɢɸ ɞɨɠɢɝɚ 
ɋɈ ɜ 
ɜɵɧɨɫɧɨɦ 
ɤɨɬɥɟ (ɟɫɥɢ 
ɩɪɢɫɭɬɫɬɜɭɟɬ ɜ 
ɫɯɟɦɟ). 

ɋɧɢɠɟɧɢɟ 
ɜɵɛɪɨɫɨɜ 
NOx ɞɨ 
ɭɪɨɜɧɹ 
100-350 
ɦɝ/ɧɦ3. 

Ȼɟɡ 
ɨɝɪɚɧɢɱɟɧɢɣ. 

– 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 5.6 
№ 
ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɇȾɌ 

Ɉɩɢɫɚɧɢɟ ɇȾɌ ɗɮɮɟɤɬ ɨɬ 
ɜɧɟɞɪɟɧɢɹ 
ɇȾɌ 

Ɉɝɪɚɧɢɱɟɧɢɟ 
ɩɪɢɦɟɧɢɦɨɫɬɢ 

Ɉɫɧɨɜɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ 

2 ɉɪɢɦɟɧɟɧɢɟ 
ɛɟɫɩɥɚɬɢɧɨɜɵɯ 
ɩɪɨɦɨɬɨɪɨɜ 
ɞɨɠɢɝɚ ɋɈ 

ɂɫɩɨɥɶɡɨɜɚɧɢ
ɟ ɩɪɨɦɨɬɨɪɨɜ 
ɞɨɠɢɝɚ ɋɈ, 
ɤɨɬɨɪɵɟ ɧɟ 
ɫɨɞɟɪɠɚɬ 
ɩɥɚɬɢɧɭ. 

ɋɧɢɠɟɧɢɟ 
ɜɵɛɪɨɫɨɜ 
NOx ɞɨ 
ɭɪɨɜɧɹ 40-
140 ɦɝ/ɧɦ3. 

ɉɪɢɦɟɧɢɦɨ 
ɬɨɥɶɤɨ ɞɥɹ 
ɭɫɬɚɧɨɜɨɤ, 
ɪɚɛɨɬɚɸɳɢɯ ɜ 
ɪɟɠɢɦɟ 
ɩɨɥɧɨɝɨ 
ɞɨɠɢɝɚ ɫ 
ɩɪɢɦɟɧɟɧɢɟɦ 
ɩɥɚɬɢɧɨɫɨɞɟɪ
ɠɚɳɢɯ 
ɩɪɨɦɨɬɨɪɨɜ 
ɞɨɠɢɝɚ ɋɈ. 

– 

3 ɉɪɢɦɟɧɟɧɢɟ 
ɩɪɨɦɨɬɨɪɨɜ 
ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ 
NOx 

ɂɧɬɟɧɫɢɮɢɤɚɰ
ɢɹ 
ɜɨɫɫɬɚɧɨɜɥɟɧɢ
ɹ ɨɤɫɢɞɨɜ 
ɚɡɨɬɚ 
ɦɨɧɨɨɤɫɢɞɨɦ 
ɭɝɥɟɪɨɞɚ ɫ 
ɩɨɦɨɳɶɸ 
ɫɩɟɰɢɚɥɶɧɵɯ 
ɤɚɬɚɥɢɬɢɱɟɫɤɢ
ɯ ɞɨɛɚɜɨɤ. 

ɋɧɢɠɟɧɢɟ 
ɜɵɛɪɨɫɨɜ 
NOx ɞɨ 
ɭɪɨɜɧɹ 30-
65 ɦɝ/ɧɦ3. 

ɉɪɢɦɟɧɢɦɨ 
ɬɨɥɶɤɨ ɞɥɹ 
ɭɫɬɚɧɨɜɨɤ, 
ɪɚɛɨɬɚɸɳɢɯ ɜ 
ɪɟɠɢɦɟ 
ɩɨɥɧɨɝɨ 
ɞɨɠɢɝɚ ɫ 
ɜɨɡɦɨɠɧɨɫɬɶɸ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
ɤɨɧɰɟɧɬɪɚɰɢɢ 
ɤɢɫɥɨɪɨɞɚ ɜ 
ɝɚɡɟ 
ɪɟɝɟɧɟɪɚɰɢɢ. 

– 

4 ɋɟɥɟɤɬɢɜɧɨɟ 
ɤɚɬɚɥɢɬɢɱɟɫɤɨɟ 
ɜɨɫɫɬɚɧɨɜɥɟɧɢ
ɟ NOx 

ɍɞɚɥɟɧɢɟ 
ɨɤɫɢɞɨɜ ɚɡɨɬɚ 
ɢɡ ɞɵɦɨɜɵɯ 
ɝɚɡɨɜ 
ɪɟɝɟɧɟɪɚɰɢɢ 
ɩɭɬɟɦ 
ɤɚɬɚɥɢɬɢɱɟɫɤɨɝ
ɨ 
ɜɨɫɫɬɚɧɨɜɥɟɧɢ
ɹ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ
ɦ ɚɦɦɢɚɤɚ ɢɥɢ 
ɦɨɱɟɜɢɧɵ ɩɪɢ 
ɬɟɦɩɟɪɚɬɭɪɟ 
200-500°ɋ. 

ɋɧɢɠɟɧɢɟ 
ɜɵɛɪɨɫɨɜ 
NOx ɞɨ 
ɭɪɨɜɧɹ 2-
250 ɦɝ/ɧɦ3. 

ȼ ɰɟɥɨɦ ɛɟɡ 
ɨɝɪɚɧɢɱɟɧɢɣ. 
ɉɪɢ ɜɧɟɞɪɟɧɢɢ 
ɧɚ 
ɫɭɳɟɫɬɜɭɸɳɢɯ 
ɭɫɬɚɧɨɜɤɚɯ 
ɦɨɝɭɬ 
ɜɨɡɧɢɤɧɭɬɶ 
ɩɪɨɛɥɟɦɵ ɫ 
ɪɚɡɦɟɳɟɧɢɟɦ 
ɨɛɨɪɭɞɨɜɚɧɢɹ. 
ɉɪɢ ɜɧɟɞɪɟɧɢɢ 
ɧɚ ɫɭɳ. 
ɭɫɬɚɧɨɜɤɚɯ 
ɦɨɠɟɬ 
ɩɨɬɪɟɛɨ-
ɜɚɬɶɫɹ 
ɞɨɩɨɥɧɢ-
ɬɟɥɶɧɚɹ 
ɨɱɢɫɬɤɚ 
ɞɵɦɨɜɵɯ ɝɚɡɨɜ 
ɨɬ ɬɜɟɪɞɵɯ 
ɱɚɫɬɢɰ. 

Ɋɟɚɤɬɨɪ 
ɜɨɫɫɬɚɧɨɜɥɟɧ
ɢɹ. 

5 ɋɟɥɟɤɬɢɜɧɨɟ 
ɧɟɤɚɬɚɥɢɬɢɱɟɫɤ
ɨɟ 
ɜɨɫɫɬɚɧɨɜɥɟɧɢ
ɟ NOx 

ɍɞɚɥɟɧɢɟ 
ɨɤɫɢɞɨɜ ɚɡɨɬɚ 
ɢɡ ɞɵɦɨɜɵɯ 
ɝɚɡɨɜ 
ɪɟɝɟɧɟɪɚɰɢɢ 
ɩɭɬɟɦ 
ɜɨɫɫɬɚɧɨɜ-
ɥɟɧɢɹ ɫ 
ɢɫɩɨɥɶɡɨ-
ɜɚɧɢɟɦ 
ɚɦɦɢɚɤɚ ɢɥɢ 
ɦɨɱɟɜɢɧɵ ɩɪɢ 
ɬɟɦɩɟɪɚɬɭɪɟ 
850-1100°ɋ. 

ɋɧɢɠɟɧɢɟ 
ɜɵɛɪɨɫɨɜ 
NOx ɞɨ 
ɭɪɨɜɧɹ 50-
200 ɦɝ/ɧɦ3. 

ȼ ɰɟɥɨɦ ɛɟɡ 
ɨɝɪɚɧɢɱɟɧɢɣ. 
Ɇɨɠɟɬ 
ɩɨɬɪɟɛɨɜɚɬɶɫɹ 
ɞɨɩɨɥɧɢɬɟɥɶɧ
ɵɣ ɩɨɞɜɨɞ 
ɬɟɩɥɚ ɞɥɹ 
ɨɛɟɫɩɟɱɟɧɢɹ 
ɧɭɠɧɨɣ 
ɬɟɦɩɟɪɚɬɭɪɵ. 

Ɋɟɚɤɬɨɪ 
ɜɨɫɫɬɚɧɨɜɥɟɧ
ɢɹ. 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 5.6 
№ 
ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɇȾɌ 

Ɉɩɢɫɚɧɢɟ ɇȾɌ ɗɮɮɟɤɬ ɨɬ 
ɜɧɟɞɪɟɧɢɹ 
ɇȾɌ 

Ɉɝɪɚɧɢɱɟɧɢɟ 
ɩɪɢɦɟɧɢɦɨɫɬɢ 

Ɉɫɧɨɜɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ 

6 ɇɢɡɤɨɬɟɦɩɟɪɚɬ
ɭɪɧɨɟ 
ɨɤɢɫɥɟɧɢɟ NOx 

ɍɞɚɥɟɧɢɟ 
ɨɤɫɢɞɨɜ ɚɡɨɬɚ 
ɢɡ ɞɵɦɨɜɵɯ 
ɝɚɡɨɜ 
ɪɟɝɟɧɟɪɚɰɢɢ 
ɩɭɬɟɦ 
ɤɚɬɚɥɢɬɢɱɟɫɤɨ
ɝɨ ɨɤɢɫɥɟɧɢɹ 
ɨɡɨɧɨɦ ɞɨ 
ɨɤɫɢɞɚ ɚɡɨɬɚ 
(V) ɫ 
ɩɨɫɥɟɞɭɸɳɢɦ 
ɩɨɝɥɨɳɟɧɢɟɦ 
ɨɤɫɢɞɚ ɜɨɞɨɣ. 

ɋɧɢɠɟɧɢɟ 
ɜɵɛɪɨɫɨɜ 
NOx ɞɨ 
ɭɪɨɜɧɹ 5-
14 ɦɝ/ɧɦ3. 

ȼ ɰɟɥɨɦ ɛɟɡ 
ɨɝɪɚɧɢɱɟɧɢɣ. 
Ɍɪɟɛɭɸɬɫɹ 
ɪɟɫɭɪɫɵ 
ɠɢɞɤɨɝɨ 
ɤɢɫɥɨɪɨɞɚ ɞɥɹ 
ɫɢɧɬɟɡɚ ɨɡɨɧɚ. 
Ɍɪɟɛɭɟɬɫɹ 
ɡɚɩɚɫ 
ɦɨɳɧɨɫɬɢ 
ɫɢɫɬɟ-ɦɵ 
ɭɬɢɥɢɡɚɰɢɢ 
ɤɢɫɥɵɯ ɫɬɨɤɨɜ. 
ɉɪɢ ɜɧɟɞɪɟɧɢɢ 
ɧɚ 
ɫɭɳɟɫɬɜɭɸɳɢɯ 
ɭɫɬɚɧɨɜɤɚɯ 
ɦɨɝɭɬ 
ɜɨɡɧɢɤɧɭɬɶ 
ɩɪɨɛɥɟɦɵ ɫ 
ɪɚɡɦɟɳɟɧɢɟɦ 
ɨɛɨɪɭɞɨɜɚɧɢɹ. 

Ɋɟɚɤɬɨɪ 
ɨɤɢɫɥɟɧɢɹ; 
ɫɤɪɭɛɛɟɪ; 
ɝɟɧɟɪɚɬɨɪ 
ɨɡɨɧɚ. 

ɇȾɌ ɞɥɹ ɫɧɢɠɟɧɢɹ ɜɵɛɪɨɫɨɜ ɨɤɫɢɞɨɜ ɫɟɪɵ (SOx) 
7 ɂɫɩɨɥɶɡɨɜɚɧɢɟ 

ɩɪɨɦɨɬɨɪɨɜ 
ɫɜɹɡɵɜɚɧɢɹ 
SOx 

ɋɜɹɡɵɜɚɧɢɟ 
ɨɤɫɢɞɨɜ ɫɟɪɵ 
ɜ 
ɪɟɝɟɧɟɪɚɬɨɪɟ 
ɩɭɬɟɦ 
ɩɪɢɦɟɧɟɧɢɹ 
ɤɚɬɚɥɢɬɢɱɟɫɤɢ
ɯ ɞɨɛɚɜɨɤ ɧɚ 
ɨɫɧɨɜɟ ɦɚɝɧɢɹ 
ɤ ɨɫɧɨɜɧɨɦɭ 
ɤɚɬɚɥɢɡɚɬɨɪɭ ɫ 
ɩɨɫɥɟɞɭɸɳɢɦ 
ɜɨɫɫɬɚɧɨɜɥɟɧɢ
ɟɦ ɫɟɪɵ ɜ 
ɪɟɚɤɬɨɪɟ ɞɨ 
ɫɟɪɨɜɨɞɨɪɨɞɚ. 

ɋɧɢɠɟɧɢɟ 
ɜɵɛɪɨɫɨɜ 
SOx ɞɨ 
ɭɪɨɜɧɹ 
500-1000 
ɦɝ/ɧɦ3. 

ȼ ɰɟɥɨɦ ɛɟɡ 
ɨɝɪɚɧɢɱɟɧɢɣ. 
Ɍɪɟɛɭɟɬɫɹ 
ɡɚɩɚɫ 
ɦɨɳɧɨɫɬɢ 
ɫɢɫɬɟɦɵ 
ɭɬɢɥɢɡɚɰɢɢ 
ɫɟɪɨɜɨɞɨɪɨɞɚ. 

– 

8 ɂɫɩɨɥɶɡɨɜɚɧɢɟ 
ɧɢɡɤɨɫɟɪɧɢɫɬɨɝ
ɨ ɫɵɪɶɹ ɞɥɹ 
ɤɪɟɤɢɧɝɚ 

ɂɫɩɨɥɶɡɨɜɚɧɢ
ɟ ɜ ɩɪɨɰɟɫɫɟ 
ɤɪɟɤɢɧɝɚ 
ɧɢɡɤɨɫɟɪɧɢɫɬɨ
ɝɨ ɫɵɪɶɹ, 
ɩɨɥɭɱɚɟɦɨɝɨ ɜ 
ɪɟɡɭɥɶɬɚɬɟ 
ɝɢɞɪɨɨɱɢɫɬɤɢ 
ɜɚɤɭɭɦɧɨɝɨ 
ɞɢɫɬɢɥɥɹɬɚ 
ɢɥɢ 
ɝɢɞɪɨɤɪɟɤɢɧɝɚ 
ɬɹɠɟɥɨɝɨ 
ɫɵɪɶɹ. 

ɋɧɢɠɟɧɢɟ 
ɜɵɛɪɨɫɨɜ 
SOx ɞɨ 
ɭɪɨɜɧɹ 25-
600 ɦɝ/ɧɦ3. 

Ɍɪɟɛɭɟɬɫɹ 
ɫɬɪɨɢɬɟɥɶɫɬɜɨ 
ɭɫɬɚɧɨɜɤɢ 
ɝɢɞɪɨɨɱɢɫɬɤɢ. 
Ɍɪɟɛɭɸɬɫɹ 
ɪɟɫɭɪ-ɫɵ 
ɜɨɞɨɪɨɞɚ. 
Ɍɪɟɛɭɟɬɫɹ 
ɡɚɩɚɫ 
ɦɨɳɧɨɫɬɢ 
ɡɚɜɨɞ-ɫɤɨɣ 
ɚɦɢɧɨɜɨɣ 
ɨɱɢɫɬɤɢ ɝɚɡɚ 
ɢɥɢ 
ɫɬɪɨɢɬɟɥɶɫɬɜɨ 
ɧɨɜɨɣ 
ɭɫɬɚɧɨɜɤɢ. 
Ɍɪɟɛɭɟɬɫɹ 
ɡɚɩɚɫ 
ɦɨɳɧɨɫɬɢ 
ɭɫɬɚɧɨ-ɜɤɢ 
ɩɪɨɢɡɜɨɞɫɬɜɚ 

Ɉɛɨɪɭɞɨɜɚɧɢ
ɟ 
ɝɢɞɪɨɨɱɢɫɬɤɢ: 
ɪɟɚɤɬɨɪ; 
ɤɨɦɩɪɟɫɫɨɪ 
ȼɋȽ; 
ɫɟɩɚɪɚɬɨɪɵ 
ɜɵɫɨɤɨɝɨ ɢ 
ɧɢɡ-ɤɨɝɨ 
ɞɚɜɥɟɧɢɹ; 
ɤɨɥɨɧɧɚ 
ɫɬɚɛɢɥɢɡɚɰɢɢ 
ɝɢɞɪɨɝɟɧɢɡɚɬɚ
; 
ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɞɥɹ ɚɦɢɧɨɜɨɣ 
ɨɱɢɫɬɤɢ 
ɰɢɪɤɭɥɢɪɭɸɳ
ɟɝɨ ȼɋȽ. 
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ɫɟɪɵ ɢɢɥɢ 
ɫɬɪɨɢɬɟɥɶɫɬɜɨ 
ɧɨɜɨɣ 
ɭɫɬɚɧɨɜɤɢ. 

9 ɇɟɪɟɝɟɧɟɪɚɬɢɜ
ɧɚɹ ɦɨɤɪɚɹ 
ɨɱɢɫɬɤɚ 

ɉɪɨɦɵɜɤɚ 
ɞɵɦɨɜɵɯ ɝɚɡɨɜ 
ɪɟɝɟɧɟɪɚɰɢɢ 
ɳɟɥɨɱɧɵɦɢ 
ɪɚɫɬɜɨɪɚɦɢ ɜ 
ɜɵɫɨɤɨɷɮɮɟɤɬ
ɢɜɧɵɯ 
ɤɨɧɬɚɤɬɧɵɯ 
ɭɫɬɪɨɣɫɬɜɚɯ 
ɞɥɹ ɭɞɚɥɟɧɢɹ 
ɨɤɫɢɞɨɜ ɫɟɪɵ. 

ɋɧɢɠɟɧɢɟ 
ɜɵɛɪɨɫɨɜ 
SOx ɞɨ 
ɭɪɨɜɧɹ 5-
250 ɦɝ/ɧɦ3. 
ɋɧɢɠɟɧɢɟ 
ɜɵɛɪɨɫɨɜ 
NOx ɞɨ 
ɭɪɨɜɧɹ 180 
ɦɝ/ɧɦ3. 
ɋɧɢɠɟɧɢɟ 
ɜɵɛɪɨɫɨɜ 
ɬɜɟɪɞɵɯ 
ɜɟɳɟɫɬɜ ɞɨ 
ɭɪɨɜɧɹ 30-
60 ɦɝ/ɧɦ3. 

ȼ ɰɟɥɨɦ ɛɟɡ 
ɨɝɪɚɧɢɱɟɧɢɣ. 
Ɍɪɟɛɭɟɬɫɹ 
ɡɚɩɚɫ 
ɦɨɳɧɨɫɬɢ 
ɫɢɫɬɟɦɵ 
ɧɟɣɬɪɚɥɢɡɚɰɢɢ 
ɤɢɫɥɵɯ ɫɬɨɤɨɜ. 
ɉɪɢ ɜɧɟɞɪɟɧɢɢ 
ɧɚ 
ɫɭɳɟɫɬɜɭɸɳɢɯ 
ɭɫɬɚɧɨɜɤɚɯ 
ɦɨɝɭɬ 
ɜɨɡɧɢɤɧɭɬɶ 
ɩɪɨɛɥɟɦɵ ɫ 
ɪɚɡɦɟɳɟɧɢɟɦ 
ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ɋɤɪɭɛɛɟɪ 
ȼɟɧɬɭɪɢ. 

ɇȾɌ ɞɥɹ ɫɧɢɠɟɧɢɹ ɜɵɛɪɨɫɨɜ ɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ (CO) 
11 ɂɫɩɨɥɶɡɨɜɚɧɢɟ 

ɩɪɨɦɨɬɨɪɨɜ 
ɞɨɠɢɝɚ ɋɈ. 

ɉɨɥɧɨɟ ɨɤɢɫ-
ɥɟɧɢɟ ɋɈ ɜ 
ɋɈ2 ɜ 
ɪɟɝɟɧɟɪɚ-ɬɨɪɟ 
ɫ ɩɨɦɨɳɶɸ 
ɤɚɬɚɥɢ-
ɬɢɱɟɫɤɢɯ 
ɞɨɛɚɜɨɤ ɤ 
ɤɚɬɚɥɢɡɚɬɨɪɭ 
ɤɪɟɤɢɧɝɚ. 

ɋɧɢɠɟɧɢɟ 
ɜɵɛɪɨɫɨɜ 
CO ɞɨ 
ɭɪɨɜɧɹ 500-
1000 
ɦɝ/ɧɦ3. 

ɉɪɢɦɟɧɢɦɨ 
ɬɨɥɶɤɨ ɧɚ 
ɭɫɬɚɧɨɜɤɚɯ ɫ 
ɩɨɥɧɵɦ 
ɞɨɠɢɝɨɦ. 

– 

12 Ⱦɨɠɢɝ ɋɈ ɜ 
ɨɬɞɟɥɶɧɨɦ 
ɚɩɩɚɪɚɬɟ. 

ɉɨɥɧɨɟ 
ɨɤɢɫɥɟ-ɧɢɟ ɋɈ 
ɜ ɋɈ2 ɜ 
ɨɬɞɟɥɶɧɨɦ 
ɜɵɧɨɫ-ɧɨɦ 
ɚɩɩɚɪɚɬɟ ɩɪɢ 
ɬɟɦɩɟɪɚɬɭɪɟ 
850-1100°ɋ. 

ɋɧɢɠɟɧɢɟ 
ɜɵɛɪɨɫɨɜ 
CO ɞɨ 
ɭɪɨɜɧɹ 100 
ɦɝ/ɧɦ3. 

ɉɪɢɦɟɧɢɦɨ 
ɬɨɥɶɤɨ ɧɚ 
ɭɫɬɚɧɨɜɤɚɯ ɫ 
ɧɟɩɨɥɧɵɦ 
ɞɨɠɢɝɨɦ. 

ȼɵɧɨɫɧɨɣ 
ɤɨɬɟɥ-
ɭɬɢɥɢɡɚɬɨɪ 

ɇȾɌ ɞɥɹ ɫɧɢɠɟɧɢɹ ɜɵɛɪɨɫɨɜ ɧɟɨɪɝɚɧɢɱɟɫɤɨɣ ɩɵɥɢ ɢ ɦɟɬɚɥɥɨɜ 
13 ɂɫɩɨɥɶɡɨɜɚɧɢɟ 

ɫɬɨɣɤɢɯ ɤ 
ɢɫɬɢɪɚɧɢɸ 
ɤɚɬɚɥɢɡɚɬɨɪɨɜ. 

ȼɵɛɨɪ 
ɤɚɬɚɥɢɡɚ-ɬɨɪɚ 
ɫ ɦɚɤɫɢɦɚ-
ɥɶɧɨɣ 
ɫɬɨɣɤɨɫɬɶɸ ɤ 
ɢɫɬɢɪɚɧɢɸ ɞɥɹ 
ɩɪɟɞɨɬɜɪɚɳɟɧ
ɢɹ ɪɚɡɪɭɲɟɧɢɹ 
ɝɪɚɧɭɥ 
ɤɚɬɚɥɢɡɚ-ɬɨɪɚ 
ɜ ɩɪɨɰɟɫɫɟ 
ɪɟɚɤɰɢɢ ɢ 
ɪɟɝɟɧɟɪɚɰɢɢ. 

ɋɧɢɠɟɧɢɟ 
ɜɵɛɪɨɫɨɜ 
ɩɵɥɢ ɞɨ 
ɭɪɨɜɧɹ 15-
20 ɦɝ/ɧɦ3. 

Ȼɟɡ 
ɨɝɪɚɧɢɱɟɧɢɣ. 

– 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 5.6 
№ 
ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɇȾɌ 

Ɉɩɢɫɚɧɢɟ ɇȾɌ ɗɮɮɟɤɬ ɨɬ 
ɜɧɟɞɪɟɧɢɹ 
ɇȾɌ 

Ɉɝɪɚɧɢɱɟɧɢɟ 
ɩɪɢɦɟɧɢɦɨɫɬɢ 

Ɉɫɧɨɜɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ 

14 Ɉɬɞɟɥɟɧɢɟ 
ɤɚɬɚɥɢɡɚɬɨɪɧɨɣ 
ɩɵɥɢ ɜ 
ɞɨɩɨɥɧɢɬɟɥɶɧɨ
ɣ ɫɢɫɬɟɦɟ 
ɰɢɤɥɨɧɨɜ. 

ɉɪɢɦ. ɞɨɩ. 
ɫɬɭɩɟɧɟɣ 
ɜɵɧɨɫɧɵɯ 
ɫɟɩɚɪɚɰɢɨɧɧɵ
ɯ ɭɫɬɪɨɣɫɬɜ, 
ɜɤɥ. ɜ ɫɟɛɹ 
ɛɚɬɚɪɟɢ 
ɜɵɫɨɤɨɷɮɮɟɤɬ
ɢɜɧɵɯ 
ɰɢɤɥɨɧɨɜ, ɞɥɹ 
ɨɬɞɟɥɟɧɢɹ 
ɤɚɬɚɥɢɡ. ɩɵɥɢ 
ɨɬ ɞɵɦɨɜɵɯ 
ɝɚɡɨɜ 
ɪɟɝɟɧɟɪɚɰɢɢ. 

ɋɧɢɠɟɧɢɟ 
ɜɵɛɪɨɫɨɜ 
ɩɵɥɢ ɞɨ 
ɭɪɨɜɧɹ 50-
100 ɦɝ/ɧɦ3. 

Ȼɟɡ 
ɨɝɪɚɧɢɱɟɧɢɣ. 

ȼɵɫɨɤɨɷɮɮɟɤ
ɬɢɜɧɵɟ 
ɰɢɤɥɨɧɵ. 

15 Ɉɬɞɟɥɟɧɢɟ 
ɤɚɬɚɥɢɡɚɬɨɪɧɨɣ 
ɩɵɥɢ ɜ 
ɷɥɟɤɬɪɨɮɢɥɶɬ-
ɪɚɯ. 

ɉɪɢɦɟɧɟɧɢɟ 
ɷɥɟɤɬɪɨɮɢɥɶɬ
ɪɨɜ, ɞɥɹ 
ɨɬɞɟɥɟɧɢɹ 
ɤɚɬɚɥɢɡɚɬɨɪɧɨ
ɣ ɩɵɥɢ ɨɬ 
ɞɵɦɨɜɵɯ ɝɚɡɨɜ 
ɪɟɝɟɧɟɪɚɰɢɢ. 

ɋɧɢɠɟɧɢɟ 
ɜɵɛɪɨɫɨɜ 
ɩɵɥɢ ɞɨ 
ɭɪɨɜɧɹ 20-
50 ɦɝ/ɧɦ3. 

ȼ ɰɟɥɨɦ ɛɟɡ 
ɨɝɪɚɧɢɱɟɧɢɣ. 
ɉɪɢ 
ɜɧɟɞɪɟɧɢɢ ɧɚ 
ɫɭɳɟɫɬɜɭɸɳɢɯ 
ɭɫɬɚɧɨɜɤɚɯ 
ɦɨɝɭɬ 
ɜɨɡɧɢɤɧɭɬɶ 
ɩɪɨɛɥɟɦɵ ɫ 
ɪɚɡɦɟɳɟɧɢɟɦ 
ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ɗɥɟɤɬɪɨɮɢɥɶ
ɬɪɵ 

16 Ɉɬɞɟɥɟɧɢɟ 
ɤɚɬɚɥɢɡɚɬɨɪɧɨɣ 
ɩɵɥɢ ɜ 
ɦɟɯɚɧɢɱɟɫɤɢɯ 
ɮɢɥɶɬɪɚɯ. 

ɉɪɢɦɟɧɟɧɢɟ 
ɦɟɯɚɧɢɱɟɫɤɢɯ 
ɮɢɥɶɬɪɨɜ ɫ 
ɤɟɪɚɦɢɱɟɫɤɢɦ
ɢ ɢɥɢ 
ɦɟɬɚɥɥɢɱɟ-
ɫɤɢɦɢ 
ɮɢɥɶɬɪɭ-
ɸɳɢɦɢ 
ɷɥɟɦɟɧ-ɬɚɦɢ 
ɞɥɹ ɨɬɞɟ-
ɥɟɧɢɹ 
ɤɚɬɚɥɢɡɚ-
ɬɨɪɧɨɣ ɩɵɥɢ 
ɨɬ ɞɵɦɨɜɵɯ 
ɝɚɡɨɜ 
ɪɟɝɟɧɟɪɚɰɢɢ. 

ɋɧɢɠɟɧɢɟ 
ɜɵɛɪɨɫɨɜ 
ɩɵɥɢ ɞɨ 
ɭɪɨɜɧɹ 1-15 
ɦɝ/ɧɦ3. 

Ȼɟɡ 
ɨɝɪɚɧɢɱɟɧɢɣ. 

Ʉɟɪɚɦɢɱɟɫɤɢɟ 
ɢɥɢ 
ɦɟɬɚɥɥɢɱɟɫɤɢ
ɟ ɮɢɥɶɬɪɵ 

 

5.12 Ƚɢɞɪɨɝɟɧɢɡɚɰɢɨɧɧɵɟ ɩɪɨɰɟɫɫɵ 

 

Ʉ ɇȾɌ ɨɬɧɨɫɹɬɫɹ: 
– ɧɚɩɪɚɜɥɟɧɢɟ ɜɵɛɪɨɫɨɜ ɜ ɡɚɜɨɞɫɤɭɸ ɮɚɤɟɥɶɧɭɸ ɫɢɫɬɟɦɭ ɧɚ ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ 

(ɫɠɢɝɚɧɢɟ) ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɜɵɛɪɨɫɨɜ ɜɡɪɵɜɨɨɩɚɫɧɵɯ ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ ɝɚɡɨɜ ɜ 
ɚɬɦɨɫɮɟɪɭ ɩɪɢ ɚɜɚɪɢɣɧɵɯ ɨɫɬɚɧɨɜɚɯ ɭɫɬɚɧɨɜɤɢ; 

– ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɛɥɨɤɨɜ ɨɫɭɲɤɢ ȼɋȽ ɢ ɫɵɪɶɹ ɫ ɩɟɪɢɨɞɢɱɟɫɤɢɦ ɩɟɪɟɤɥɸɱɟɧɢɟɦ 
ɧɚ ɪɟɝɟɧɟɪɚɰɢɸ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɫɨɤɪɚɬɢɬɶ ɦɟɬɚɥɥɨɟɦɤɨɫɬɶ ɭɫɬɚɧɨɜɤɢ, ɪɚɫɯɨɞɵ 
ɦɚɬɟɪɢɚɥɨɜ, ɪɟɚɝɟɧɬɨɜ, ɷɧɟɪɝɨɪɟɫɭɪɫɨɜ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ; 
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– ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜ ɤɚɱɟɫɬɜɟ ɬɨɩɥɢɜɚ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ ɢ ɝɨɪɟɥɨɤ ɫ ɧɢɡɤɢɦ 
ɨɛɪɚɡɨɜɚɧɢɟɦ ɨɤɢɫɥɨɜ ɚɡɨɬɚ ɩɨɡɜɨɥɹɟɬ ɫɧɢɡɢɬɶ ɢɯ ɤɨɧɰɟɧɬɪɚɰɢɸ ɜ ɞɵɦɨɜɵɯ ɝɚɡɚɯ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɩɟɱɢ ɢ ɤɨɬɟɥɶɧɨɣ; 

– ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɜɵɛɪɨɫɨɜ ɜɡɪɵɜɨɨɩɚɫɧɵɯ ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ ɝɚɡɨɜ ɜ 
ɚɬɦɨɫɮɟɪɭ ɩɪɢ ɚɜɚɪɢɣɧɵɯ ɨɫɬɚɧɨɜɚɯ ɭɫɬɚɧɨɜɤɢ ɜɵɛɪɨɫɵ ɧɚɩɪɚɜɥɹɸɬɫɹ ɜ ɮɚɤɟɥɶɧɭɸ 
ɫɢɫɬɟɦɭ ɧɚ ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ (ɫɠɢɝɚɧɢɟ); 

– ɚɦɢɧɨɜɚɹ ɞɨɨɱɢɫɬɤɚ ɨɬɯɨɞɹɳɢɯ ɝɚɡɨɜ ɨɬ Sox; 

– ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɨɜɪɟɦɟɧɧɵɯ ɤɚɬɚɥɢɡɚɬɨɪɨɜ, ɩɨɡɜɨɥɹɸɳɢɯ ɫɧɢɡɢɬɶ 
ɬɟɦɩɟɪɚɬɭɪɭ ɩɪɨɰɟɫɫɨɜ ɢ, ɤɚɤ ɫɥɟɞɫɬɜɢɟ, ɫɧɢɡɢɬɶ ɤɨɥɢɱɟɫɬɜɨ ɜɵɛɪɨɫɨɜ; 

– ɪɟɝɟɧɟɪɚɰɢɹ ɚɦɢɧɚ. 
 

5.13 Ƚɢɞɪɨɤɪɟɤɢɧɝ 

 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɢɫɩɨɥɶɡɭɟɦɨɟ ɧɚ ɭɫɬɚɧɨɜɤɟ, ɩɨ ɧɚɞɟɠɧɨɫɬɢ ɢ 
ɤɨɧɫɬɪɭɤɬɢɜɧɵɦ ɨɫɨɛɟɧɧɨɫɬɹɦ ɞɨɥɠɧɨ ɛɵɬɶ ɜɵɛɪɚɧɨ ɫ ɭɱɟɬɨɦ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ 
ɫɜɨɣɫɬɜ ɩɟɪɟɦɟɳɚɟɦɵɯ ɩɪɨɞɭɤɬɨɜ ɢ ɩɚɪɚɦɟɬɪɨɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ, ɚ ɬɚɤɠɟ ɫ 
ɭɱɟɬɨɦ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ. 

Ʉɨɧɫɬɪɭɤɰɢɹ ɚɩɩɚɪɚɬɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɩɨɞ ɞɚɜɥɟɧɢɟɦ, ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ 
ɧɚɞɟɠɧɨɫɬɶ ɢ ɛɟɡɨɩɚɫɧɨɫɬɶ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜ ɬɟɱɟɧɢɟ ɪɚɫɱɟɬɧɨɝɨ ɫɪɨɤɚ ɫɥɭɠɛɵ ɫ ɭɱɟɬɨɦ 
ɡɚɞɚɧɧɵɯ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɫɨɫɬɚɜɚ ɢ ɯɚɪɚɤɬɟɪɚ ɫɪɟɞɵ ɢ ɜɥɢɹɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ 
ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ. 

Ⱦɥɹ ɭɩɪɚɜɥɟɧɢɹ ɢ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɵɯ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɟɦɤɨɫɬɧɵɟ 
ɚɩɩɚɪɚɬɵ, ɪɚɛɨɬɚɸɳɢɟ ɩɨɞ ɞɚɜɥɟɧɢɟɦ, ɞɨɥɠɧɵ ɛɵɬɶ ɨɫɧɚɳɟɧɵ ɧɟɨɛɯɨɞɢɦɨɣ 
ɡɚɩɨɪɧɨɣ ɢɥɢ ɡɚɩɨɪɧɨ-ɪɟɝɭɥɢɪɭɸɳɟɣ ɚɪɦɚɬɭɪɨɣ, ɩɪɢɛɨɪɚɦɢ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɞɚɜɥɟɧɢɹ 
ɢ ɬɟɦɩɟɪɚɬɭɪɵ, ɭɤɚɡɚɬɟɥɹɦɢ ɭɪɨɜɧɹ ɠɢɞɤɨɫɬɢ ɢ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ. 

ȼ ɚɩɩɚɪɚɬɚɯ, ɝɞɟ ɜɨɡɦɨɠɧɨ ɩɪɟɜɵɲɟɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɵɲɟ 
ɪɚɫɱɟɬɧɨɝɨ ɞɚɜɥɟɧɢɹ ɚɩɩɚɪɚɬɚ, ɞɨɥɠɧɨ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɞɚɜɥɟɧɢɹ 
ɤɥɚɩɚɧɚɦɢ ɄɢȺ ɢ ɡɚɳɢɬɚ ɚɩɩɚɪɚɬɚ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɦɢ ɤɥɚɩɚɧɚɦɢ ɫɨ ɫɛɪɨɫɨɦ ɜ 
ɮɚɤɟɥɶɧɭɸ ɫɢɫɬɟɦɭ ɢɥɢ ɜ ɚɬɦɨɫɮɟɪɭ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɨɫɫɢɣɫɤɢɦɢ ɧɨɪɦɚɦɢ ɢ 
ɩɪɚɜɢɥɚɦɢ. 

ɐɟɧɬɪɨɛɟɠɧɵɟ ɧɚɫɨɫɵ ɫ ɬɨɪɰɟɜɵɦɢ ɭɩɥɨɬɧɟɧɢɹɦɢ ɞɨɥɠɧɵ ɛɵɬɶ ɨɫɧɚɳɟɧɵ 
ɫɢɫɬɟɦɚɦɢ ɤɨɧɬɪɨɥɹ ɩɨɞɲɢɩɧɢɤɨɜ ɩɨ ɬɟɦɩɟɪɚɬɭɪɟ ɫ ɫɢɝɧɚɥɢɡɚɰɢɟɣ ɩɪɟɞɟɥɶɧɵɯ 
ɡɧɚɱɟɧɢɣ ɢ ɛɥɨɤɢɪɨɜɤɨɣ ɩɪɢ ɩɪɟɜɵɲɟɧɢɢ ɷɬɨɝɨ ɩɚɪɚɦɟɬɪɚ. 

Ⱦɥɹ ɤɨɦɩɪɟɫɫɨɪɨɜ ɞɨɥɠɧɨ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɢɯ ɞɢɫɬɚɧɰɢɨɧɧɨɟ ɨɬɤɥɸɱɟɧɢɟ ɢ 
ɭɫɬɚɧɨɜɤɚ ɧɚ ɥɢɧɢɹɯ ɜɫɚɫɵɜɚɧɢɹ ɢ ɧɚɝɧɟɬɚɧɢɹ ɨɬɫɟɤɚɸɳɢɯ ɭɫɬɪɨɣɫɬɜ ɫ ɞɢɫɬɚɧɰɢɨɧɧɵɦ 
ɭɩɪɚɜɥɟɧɢɟɦ. 

Ⱦɥɹ ɨɬɞɟɥɟɧɢɹ ɠɢɞɤɨɣ ɮɚɡɵ ɢɡ ɩɟɪɟɦɟɳɚɟɦɨɣ ɝɚɡɨɜɨɣ ɫɪɟɞɵ ɧɚ ɜɫɚɫɵɜɚɸɳɢɯ 
ɥɢɧɢɹɯ ɤɨɦɩɪɟɫɫɨɪɨɜ ɭɫɬɚɧɨɜɥɟɧɵ ɫɟɩɚɪɚɬɨɪɵ. 

 

5.14 Ⱥɥɤɢɥɢɪɨɜɚɧɢɟ 

 

Ɏɬɨɪɢɫɬɨɜɨɞɨɪɨɞɧɨɟ ɚɥɤɢɥɢɪɨɜɚɧɢɟ 

Ⱦɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɜɵɛɪɨɫɨɜ ɮɬɨɪɢɫɬɨɜɨɞɨɪɨɞɧɨɣ ɤɢɫɥɨɬɵ (HF) ɜ ɜɨɡɞɭɯ ɜ 

ɩɪɨɰɟɫɫɟ ɮɬɨɪɢɫɬɨɜɨɞɨɪɨɞɧɨɝɨ ɚɥɤɢɥɢɪɨɜɚɧɢɹ ɇȾɌ ɹɜɥɹɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟ ɦɨɤɪɨɣ 
ɨɱɢɫɬɤɢ ɳɟɥɨɱɧɵɦ ɪɚɫɬɜɨɪɨɦ ɞɥɹ ɨɱɢɫɬɤɢ ɩɨɬɨɤɨɜ ɧɟɤɨɧɞɟɧɫɢɪɭɸɳɟɝɨɫɹ ɝɚɡɚ ɩɟɪɟɞ 
ɨɬɜɨɞɨɦ ɧɚ ɮɚɤɟɥ. 

Ɍɟɯɧɨɥɨɝɢɹ ɨɛɳɟɩɪɢɦɟɧɢɦɚ. ɇɟɨɛɯɨɞɢɦɨ ɫɨɛɥɸɞɚɬɶ ɬɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɜɜɢɞɭ ɨɩɚɫɧɨɣ ɩɪɢɪɨɞɵ ɮɬɨɪɢɫɬɨɜɨɞɨɪɨɞɧɨɣ ɤɢɫɥɨɬɵ. 

Ⱦɥɹ ɫɧɢɠɟɧɢɹ ɜɵɛɪɨɫɨɜ ɜ ɜɨɞɭ ɜ ɩɪɨɰɟɫɫɟ ɮɬɨɪɢɫɬɨɜɨɞɨɪɨɞɧɨɝɨ ɚɥɤɢɥɢɪɨɜɚɧɢɹ 
ɫɥɟɞɭɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɬɟɯɧɨɥɨɝɢɢ, ɩɪɢɜɟɞɟɧɧɵɟ ɞɚɥɟɟ (ɬɚɛɥɢɰɚ 5.7): 
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Ɍɚɛɥɢɰɚ 5.7 – Ɍɟɯɧɨɥɨɝɢɢ ɇȾɌ ɞɥɹ ɩɪɨɰɟɫɫɚ ɮɬɨɪɢɫɬɨɜɨɞɨɪɨɞɧɨɝɨ ɚɥɤɢɥɢɪɨɜɚɧɢɹ 
Ɍɟɯɧɨɥɨɝɢɹ Ɉɩɢɫɚɧɢɟ ɉɪɢɦɟɧɟɧɢɟ 

Ɉɫɚɠɞɟɧɢɟ/ 
ɧɟɣɬɪɚɥɢɡɚɰɢɹ 

Ɉɫɚɠɞɟɧɢɟ (ɧɚɩɪɢɦɟɪ, 
ɩɪɢɫɚɞɤɚɦɢ ɧɚ ɨɫɧɨɜɟ ɤɚɥɶɰɢɹ 
ɢɥɢ ɚɥɸɦɢɧɢɹ) ɢɥɢ 
ɧɟɣɬɪɚɥɢɡɚɰɢɹ (ɝɞɟ ɫɬɨɤ ɧɟ 
ɧɚɩɪɹɦɭɸ ɧɟɣɬɪɚɥɢɡɭɟɬɫɹ KOH) 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ. ɇɟɨɛɯɨɞɢɦɨ 
ɫɨɛɥɸɞɚɬɶ ɬɪɟɛɨɜɚɧɢɹ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɜɜɢɞɭ ɨɩɚɫɧɨɣ 
ɩɪɢɪɨɞɵ ɮɬɨɪɢɫɬɨɜɨɞɨɪɨɞɧɨɣ 
ɤɢɫɥɨɬɵ 

ɗɬɚɩ ɫɟɩɚɪɚɰɢɢ 

ɇɟɪɚɫɬɜɨɪɢɦɵɟ ɤɨɦɩɨɧɟɧɬɵ, 
ɨɛɪɚɡɨɜɚɜɲɢɟɫɹ ɧɚ ɩɟɪɜɨɦ 
ɷɬɚɩɟ (CaF2 ɢɥɢ AlF3), 
ɨɬɞɟɥɹɸɬɫɹ ɜ ɨɬɫɬɨɣɧɢɤɟ, 
ɧɚɩɪɢɦɟɪ 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 

 

ɉɪɨɰɟɫɫ ɫɟɪɧɨɤɢɫɥɨɬɧɨɝɨ ɚɥɤɢɥɢɪɨɜɚɧɢɹ 

Ⱦɥɹ ɫɨɤɪɚɳɟɧɢɹ ɜɵɛɪɨɫɨɜ ɜ ɜɨɞɭ ɜ ɩɪɨɰɟɫɫɟ ɫɟɪɧɨɤɢɫɥɨɬɧɨɝɨ ɚɥɤɢɥɢɪɨɜɚɧɢɹ 
ɇȾɌ ɹɜɥɹɸɬɫɹ ɫɧɢɠɟɧɢɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ ɪɟɝɟɧɟɪɚɰɢɟɣ ɨɬɪɚɛɨɬɚɧɧɨɣ 
ɤɢɫɥɨɬɵ ɢ ɧɟɣɬɪɚɥɢɡɚɰɢɹ ɫɬɨɱɧɵɯ ɜɨɞ, ɨɛɪɚɡɭɟɦɵɯ ɜ ɪɟɡɭɥɶɬɚɬɟ ɞɚɧɧɨɝɨ ɩɪɨɰɟɫɫɚ, 
ɩɟɪɟɞ ɧɚɩɪɚɜɥɟɧɢɟɦ ɧɚ ɨɱɢɫɬɤɭ. 

Ɍɟɯɧɨɥɨɝɢɹ ɨɛɳɟɩɪɢɦɟɧɢɦɚ. ɇɟɨɛɯɨɞɢɦɨ ɫɨɛɥɸɞɚɬɶ ɬɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ 

ɜɜɢɞɭ ɨɩɚɫɧɨɣ ɩɪɢɪɨɞɵ ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ. 
 

5. 15 ɍɫɬɚɧɨɜɤɢ ɩɨɥɭɱɟɧɢɹ ɜɨɞɨɪɨɞɚ 

 

Ɋɟɤɨɦɟɧɞɭɟɦɵɟ ɇȾɌ: 
– ɞɥɹ ɫɧɢɠɟɧɢɹ ɜɵɛɪɨɫɨɜ ɜ ɚɬɦɨɫɮɟɪɭ ɨɤɫɢɞɨɜ ɭɝɥɟɪɨɞɚ ɧɟɨɛɯɨɞɢɦɨ 

ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɬɟɦɩɟɪɚɬɭɪɭ ɪɟɚɤɰɢɨɧɧɵɯ ɬɪɭɛ, ɧɟ ɞɨɩɭɫɤɚɹ ɩɪɟɜɵɲɟɧɢɹ ɨɩɬɢɦɚɥɶɧɨɣ 
ɬɟɦɩɟɪɚɬɭɪɵ ɤɨɧɜɟɪɫɢɢ ɫɵɪɶɹ; 

– ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɛɥɨɤɨɜ ɄɐȺ ɢ ɦɟɦɛɪɚɧɧɵɯ ɛɥɨɤɨɜ ɞɥɹ ɨɬɤɚɡɚ ɨɬ ɚɛɫɨɪɛɟɧɬɨɜ 
ɧɚ ɨɫɧɨɜɟ ɚɦɢɧ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɫɨɤɪɚɬɢɬɶ ɦɟɬɚɥɥɨɟɦɤɨɫɬɶ ɭɫɬɚɧɨɜɤɢ, ɪɚɫɯɨɞɵ 
ɦɚɬɟɪɢɚɥɨɜ, ɪɟɚɝɟɧɬɨɜ, ɷɧɟɪɝɨɪɟɫɭɪɫɨɜ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ; 

– ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜ ɤɚɱɟɫɬɜɟ ɬɨɩɥɢɜɚ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ ɢ ɝɨɪɟɥɨɤ ɫ ɧɢɡɤɢɦ 
ɨɛɪɚɡɨɜɚɧɢɟɦ ɨɤɢɫɥɨɜ ɚɡɨɬɚ ɩɨɡɜɨɥɹɟɬ ɫɧɢɡɢɬɶ ɢɯ ɤɨɧɰɟɧɬɪɚɰɢɸ ɜ ɞɵɦɨɜɵɯ ɝɚɡɚɯ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɩɟɱɢ; 

– ɞɥɹ ɫɧɢɠɟɧɢɹ ɜɵɛɪɨɫɨɜ ɜ ɜɨɡɞɭɯ ɫ ɭɫɬɚɧɨɜɨɤ, ɩɨɬɪɟɛɥɹɸɳɢɯ ɜɨɞɨɪɨɞ, ɇȾɌ 
ɹɜɥɹɟɬɫɹ ɨɛɟɫɩɟɱɟɧɢɟ ɞɨɥɠɧɨɣ ɨɱɢɫɬɤɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɬɯɨɞɹɳɢɯ ɝɚɡɨɜ, ɧɚɩɪɚɜɥɹɹ 
ɢɯ ɧɚ ɭɫɬɚɧɨɜɤɭ ɭɞɚɥɟɧɢɹ ɤɢɫɥɵɯ ɝɚɡɨɜ; 

– ɞɥɹ ɫɧɢɠɟɧɢɹ ɜɵɛɪɨɫɨɜ ɜ ɜɨɡɞɭɯ ɫ ɭɫɬɚɧɨɜɨɤ, ɩɨɬɪɟɛɥɹɸɳɢɯ ɜɨɞɨɪɨɞ, ɇȾɌ 
ɹɜɥɹɟɬɫɹ ɨɛɟɫɩɟɱɟɧɢɟ ɞɨɥɠɧɨɣ ɨɱɢɫɬɤɢ ɞɵɦɨɜɵɯ ɝɚɡɨɜ, ɧɚɩɪɚɜɥɹɹ ɢɯ ɜ ɫɢɫɬɟɦɭ 
ɨɛɟɫɫɟɪɢɜɚɧɢɹ ɞɵɦɨɜɵɯ ɝɚɡɨɜ; 

– ɞɥɹ ɫɧɢɠɟɧɢɹ ɜɵɛɪɨɫɨɜ ɜ ɜɨɞɭ ɇȾɌ ɹɜɥɹɟɬɫɹ ɨɛɟɫɩɟɱɟɧɢɟ ɞɨɥɠɧɨɣ ɨɱɢɫɬɤɢ 
ɩɨɬɨɤɨɜ ɫɬɨɱɧɵɯ ɜɨɞ. 

 

5.16 Ⱦɟɚɫɮɚɥɶɬɢɡɚɰɢɹ ɨɫɬɚɬɤɨɜ ɪɚɫɬɜɨɪɢɬɟɥɹɦɢ 

 

Ⱦɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɢ ɫɨɤɪɚɳɟɧɢɹ ɜɵɛɪɨɫɚ ɨɩɚɫɧɵɯ ɜɟɳɟɫɬɜ ɜ ɜɨɡɞɭɯ ɜ 

ɩɪɨɰɟɫɫɚɯ ɩɪɨɢɡɜɨɞɫɬɜɚ ɛɚɡɨɜɵɯ ɦɚɫɟɥ ɜ ɤɚɱɟɫɬɜɟ ɇȾɌ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ 
ɬɟɯɧɨɥɨɝɢɢ (ɬɚɛɥɢɰɚ 5.8): 
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Ɍɚɛɥɢɰɚ 5.8 – Ɍɟɯɧɨɥɨɝɢɢ ɇȾɌ ɞɥɹ ɩɪɨɰɟɫɫɚ ɞɟɚɫɮɚɥɶɬɢɡɚɰɢɢ ɨɫɬɚɬɤɨɜ 
ɪɚɫɬɜɨɪɢɬɟɥɹɦɢ 

Ɍɟɯɧɨɥɨɝɢɹ Ɉɩɢɫɚɧɢɟ ɉɪɢɦɟɧɟɧɢɟ 

Ɇɧɨɝɨɤɪɚɬɧɚɹ 
ɷɤɫɬɪɚɤɰɢɹ  

ɉɪɨɰɟɫɫ ɷɤɫɬɪɚɤɰɢɢ ɪɚɫɬɜɨɪɢɬɟɥɹɦɢ, 
ɜɤɥɸɱɚɹ ɧɟɫɤɨɥɶɤɨ ɷɬɚɩɨɜ ɢɫɩɚɪɟɧɢɹ: 
ɞɜɨɣɧɨɣ ɢ ɬɪɨɣɧɨɣ ɷɮɮɟɤɬ  

ɂɫɩɨɥɶɡɨɜɚɧɢɟ 
ɩɪɨɰɟɫɫɚ ɬɪɨɣɧɨɝɨ 
ɷɮɮɟɤɬɚ ɦɨɠɟɬ 
ɛɵɬɶ ɨɝɪɚɧɢɱɟɧɨ 
ɧɟɡɚɝɪɹɡɧɹɸɳɢɦ 
ɫɵɪɶɟɦ 

Ɉɛɳɚɹ ɫɢɫɬɟɦɚ 
ɝɨɪɹɱɟɝɨ ɦɚɫɥɚ 

ɋɢɫɬɟɦɚ, ɝɞɟ ɠɢɞɤɨɫɬɶ (ɝɨɪɹɱɟɟ ɦɚɫɥɨ) ɫ 
ɨɩɪɟɞɟɥɟɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ/ɞɚɜɥɟɧɢɟɦ 
ɰɢɪɤɭɥɢɪɭɟɬ ɱɟɪɟɡ ɦɚɫɥɹɧɵɣ, ɝɚɡɨɜɵɣ ɢɥɢ 
ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɧɚɝɪɟɜɚɬɟɥɶ ɞɥɹ 
ɨɛɟɫɩɟɱɟɧɢɹ ɬɪɟɛɭɟɦɨɣ ɬɟɦɩɟɪɚɬɭɪɵ 
ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɞɥɹ ɤɨɧɤɪɟɬɧɨɝɨ 
ɩɪɢɦɟɧɟɧɢɹ ɢ ɡɚɬɟɦ ɜɨɡɜɪɚɳɚɟɬɫɹ ɜ 
ɪɟɡɟɪɜɭɚɪ ɩɨɫɥɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ 
ɮɢɥɶɬɪɚɰɢɢ ɞɥɹ ɫɨɯɪɚɧɟɧɢɹ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ.  

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 

Ʉɚɬɚɥɢɬɢɱɟɫɤɢɟ 
ɩɪɨɰɟɫɫɵ 
ɝɢɞɪɨɝɟɧɢɡɚɰɢɢ 

Ʉɨɧɜɟɪɫɢɹ ɧɟɠɟɥɚɬɟɥɶɧɵɯ ɫɨɟɞɢɧɟɧɢɣ 
ɩɭɬɟɦ ɤɚɬɚɥɢɬɢɱɟɫɤɨɣ ɝɢɞɪɨɝɟɧɢɡɚɰɢɢ, 
ɫɯɨɠɟɣ ɫ ɩɪɨɰɟɫɫɨɦ ɝɢɞɪɨɨɱɢɫɬɤɢ. 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 
ɞɥɹ ɧɨɜɵɯ 
ɭɫɬɚɧɨɜɨɤ 

 

5.17 ɋɟɥɟɤɬɢɜɧɚɹ ɨɱɢɫɬɤɚ ɦɚɫɥɹɧɨɝɨ ɫɵɪɶɹ 

 

Ⱦɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɢ ɫɨɤɪɚɳɟɧɢɹ ɜɵɛɪɨɫɚ ɨɩɚɫɧɵɯ ɜɟɳɟɫɬɜ ɜ ɜɨɡɞɭɯ ɜ 

ɩɪɨɰɟɫɫɚɯ ɩɪɨɢɡɜɨɞɫɬɜɚ ɛɚɡɨɜɵɯ ɦɚɫɟɥ ɜ ɤɚɱɟɫɬɜɟ ɇȾɌ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ 
ɬɟɯɧɨɥɨɝɢɢ (ɬɚɛɥɢɰɚ 5.9): 

 

Ɍɚɛɥɢɰɚ 5.9 – Ɍɟɯɧɨɥɨɝɢɢ ɇȾɌ 
Ɍɟɯɧɨɥɨɝɢɹ Ɉɩɢɫɚɧɢɟ ɉɪɢɦɟɧɟɧɢɟ 

ɉɪɢɦɟɧɟɧɢɟ 
ɦɟɧɟɟ ɬɨɤɫɢɱɧɵɯ 
ɪɚɫɬɜɨɪɢɬɟɥɟɣ ɜ 
ɩɪɨɰɟɫɫɟ 
ɷɤɫɬɪɚɤɰɢɢ 

ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ (ɧɨɜɨɣ ɭɫɬɚɧɨɜɤɢ) ɢɥɢ 
ɪɟɤɨɧɫɬɪɭɤɰɢɹ (ɫɭɳɟɫɬɜɭɸɳɟɣ) ɭɫɬɚɧɨɜɤɢ 
ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɩɪɟɞɭɫɦɚɬɪɢɜɚɥɨɫɶ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜ ɩɪɨɰɟɫɫɟ ɧɚɢɦɟɧɟɟ 
ɬɨɤɫɢɱɧɵɯ ɢ ɨɩɚɫɧɵɯ ɪɚɫɬɜɨɪɢɬɟɥɟɣ. 
ɇɚɩɪɢɦɟɪ, ɡɚɦɟɧɚ ɮɭɪɮɭɪɨɥɚ ɢ ɮɟɧɨɥɚ 
ɦɟɬɢɥɩɢɪɪɨɥɢɞɨɧɨɦ (N-Ɇɉ) 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 
ɞɥɹ ɧɨɜɵɯ 
ɭɫɬɚɧɨɜɨɤ 

Ɇɧɨɝɨɤɪɚɬɧɚɹ 
ɷɤɫɬɪɚɤɰɢɹ  

ɉɪɨɰɟɫɫ ɷɤɫɬɪɚɤɰɢɢ ɪɚɫɬɜɨɪɢɬɟɥɹɦɢ, 
ɜɤɥɸɱɚɹ ɧɟɫɤɨɥɶɤɨ ɷɬɚɩɨɜ ɢɫɩɚɪɟɧɢɹ: 
ɞɜɨɣɧɨɣ ɢ ɬɪɨɣɧɨɣ ɷɮɮɟɤɬ  

ɂɫɩɨɥɶɡɨɜɚɧɢɟ 
ɩɪɨɰɟɫɫɚ ɬɪɨɣɧɨɝɨ 
ɷɮɮɟɤɬɚ ɦɨɠɟɬ 
ɛɵɬɶ ɨɝɪɚɧɢɱɟɧɨ 
ɧɟɡɚɝɪɹɡɧɹɸɳɢɦ 
ɫɵɪɶɟɦ 

Ɉɛɳɚɹ ɫɢɫɬɟɦɚ 
ɝɨɪɹɱɟɝɨ ɦɚɫɥɚ 

ɋɢɫɬɟɦɚ, ɝɞɟ ɠɢɞɤɨɫɬɶ (ɝɨɪɹɱɟɟ ɦɚɫɥɨ) ɫ 
ɨɩɪɟɞɟɥɟɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ/ɞɚɜɥɟɧɢɟɦ 
ɰɢɪɤɭɥɢɪɭɟɬ ɱɟɪɟɡ ɦɚɫɥɹɧɵɣ, ɝɚɡɨɜɵɣ ɢɥɢ 
ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɧɚɝɪɟɜɚɬɟɥɶ ɞɥɹ 
ɨɛɟɫɩɟɱɟɧɢɹ ɬɪɟɛɭɟɦɨɣ ɬɟɦɩɟɪɚɬɭɪɵ 
ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɞɥɹ ɤɨɧɤɪɟɬɧɨɝɨ 
ɩɪɢɦɟɧɟɧɢɹ ɢ ɡɚɬɟɦ ɜɨɡɜɪɚɳɚɟɬɫɹ ɜ 
ɪɟɡɟɪɜɭɚɪ ɩɨɫɥɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ 
ɮɢɥɶɬɪɚɰɢɢ ɞɥɹ ɫɨɯɪɚɧɟɧɢɹ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ.  

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 

Ʉɚɬɚɥɢɬɢɱɟɫɤɢɟ 
ɩɪɨɰɟɫɫɵ 
ɝɢɞɪɨɝɟɧɢɡɚɰɢɢ 

Ʉɨɧɜɟɪɫɢɹ ɧɟɠɟɥɚɬɟɥɶɧɵɯ ɫɨɟɞɢɧɟɧɢɣ 
ɩɭɬɟɦ ɤɚɬɚɥɢɬɢɱɟɫɤɨɣ ɝɢɞɪɨɝɟɧɢɡɚɰɢɢ, 
ɫɯɨɠɟɣ ɫ ɩɪɨɰɟɫɫɨɦ ɝɢɞɪɨɨɱɢɫɬɤɢ. 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 
ɞɥɹ ɧɨɜɵɯ 
ɭɫɬɚɧɨɜɨɤ 
 
 



ɂɌɋ 30–2017 

517 
 

5.18 Ⱦɟɩɚɪɚɮɢɧɢɡɚɰɢɹ ɪɚɮɢɧɚɬɚ ɫɟɥɟɤɬɢɜɧɨɣ ɨɱɢɫɬɤɢ 

 

ɇɚ ɞɟɩɚɪɚɮɢɧɢɡɚɰɢɨɧɧɵɯ ɭɫɬɚɧɨɜɤɚɯ ɬɨɥɭɨɥ ɢ ɯɥɨɪɢɪɨɜɚɧɧɵɟ ɭɝɥɟɜɨɞɨɪɨɞɵ 
ɦɨɝɭɬ ɡɚɦɟɧɹɬɶɫɹ ɦɟɧɟɟ ɨɩɚɫɧɵɦɢ ɜɟɳɟɫɬɜɚɦɢ, ɬɚɤɢɦɢ, ɤɚɤ ɩɪɨɩɚɧ ɢ ɫɦɟɫɢ ɧɚ ɨɫɧɨɜɟ 
ɦɟɬɢɥɷɬɢɥɤɟɬɨɧɚ (MEK) ɫ ɦɟɬɢɥɢɡɨɛɭɬɢɥɤɟɬɨɧɨɦ (MIBK). 

Ⱦɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɢ ɫɨɤɪɚɳɟɧɢɹ ɜɵɛɪɨɫɚ ɨɩɚɫɧɵɯ ɜɟɳɟɫɬɜ ɜ ɜɨɡɞɭɯ ɜ 

ɩɪɨɰɟɫɫɟ ɩɪɨɢɡɜɨɞɫɬɜɚ ɛɚɡɨɜɵɯ ɦɚɫɟɥ ɜ ɤɚɱɟɫɬɜɟ ɇȾɌ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ 
ɬɟɯɧɨɥɨɝɢɢ (Ɍɚɛɥɢɰɚ 5.10): 

 

Ɍɚɛɥɢɰɚ 5.10 – Ɍɟɯɧɨɥɨɝɢɢ ɇȾɌ 
Ɍɟɯɧɨɥɨɝɢɹ Ɉɩɢɫɚɧɢɟ ɉɪɢɦɟɧɟɧɢɟ 

Ɇɧɨɝɨɤɪɚɬɧɚɹ 
ɷɤɫɬɪɚɤɰɢɹ 

ɉɪɨɰɟɫɫ ɷɤɫɬɪɚɤɰɢɢ ɪɚɫɬɜɨɪɢɬɟɥɹɦɢ, 
ɜɤɥɸɱɚɹ ɧɟɫɤɨɥɶɤɨ ɷɬɚɩɨɜ ɢɫɩɚɪɟɧɢɹ: 
ɞɜɨɣɧɨɣ ɢ ɬɪɨɣɧɨɣ ɷɮɮɟɤɬ  

ɂɫɩɨɥɶɡɨɜɚɧɢɟ 
ɩɪɨɰɟɫɫɚ ɬɪɨɣɧɨɝɨ 
ɷɮɮɟɤɬɚ ɦɨɠɟɬ 
ɛɵɬɶ ɨɝɪɚɧɢɱɟɧɨ 
ɧɟɡɚɝɪɹɡɧɹɸɳɢɦ 
ɫɵɪɶɟɦ 

Ɉɛɳɚɹ ɫɢɫɬɟɦɚ 
ɝɨɪɹɱɟɝɨ ɦɚɫɥɚ 

ɋɢɫɬɟɦɚ, ɝɞɟ ɠɢɞɤɨɫɬɶ (ɝɨɪɹɱɟɟ ɦɚɫɥɨ) ɫ 
ɨɩɪɟɞɟɥɟɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ/ɞɚɜɥɟɧɢɟɦ 
ɰɢɪɤɭɥɢɪɭɟɬ ɱɟɪɟɡ ɦɚɫɥɹɧɵɣ, ɝɚɡɨɜɵɣ ɢɥɢ 
ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɧɚɝɪɟɜɚɬɟɥɶ ɞɥɹ 
ɨɛɟɫɩɟɱɟɧɢɹ ɬɪɟɛɭɟɦɨɣ ɬɟɦɩɟɪɚɬɭɪɵ 
ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɞɥɹ ɤɨɧɤɪɟɬɧɨɝɨ ɩɪɢɦɟɧɟɧɢɹ 
ɢ ɡɚɬɟɦ ɜɨɡɜɪɚɳɚɟɬɫɹ ɜ ɪɟɡɟɪɜɭɚɪ ɩɨɫɥɟ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɮɢɥɶɬɪɚɰɢɢ ɞɥɹ 
ɫɨɯɪɚɧɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ.  

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 

Ʉɚɬɚɥɢɬɢɱɟɫɤɢɟ 
ɩɪɨɰɟɫɫɵ 
ɝɢɞɪɨɝɟɧɢɡɚɰɢɢ 

Ʉɨɧɜɟɪɫɢɹ ɧɟɠɟɥɚɬɟɥɶɧɵɯ ɫɨɟɞɢɧɟɧɢɣ 
ɩɭɬɟɦ ɤɚɬɚɥɢɬɢɱɟɫɤɨɣ ɝɢɞɪɨɝɟɧɢɡɚɰɢɢ, 
ɫɯɨɠɟɣ ɫ ɩɪɨɰɟɫɫɨɦ ɝɢɞɪɨɨɱɢɫɬɤɢ. 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 
ɞɥɹ ɧɨɜɵɯ 
ɭɫɬɚɧɨɜɨɤ 

 

5.19 Ⱥɞɫɨɪɛɰɢɨɧɇɚɹ ɨɱɢɫɬɤɚ ɛɚɡɨɜɵɯ ɦɚɫɟɥ 

 

Ⱦɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɢ ɫɨɤɪɚɳɟɧɢɹ ɜɵɛɪɨɫɚ ɨɩɚɫɧɵɯ ɜɟɳɟɫɬɜ ɜ ɜɨɡɞɭɯ ɜ 

ɩɪɨɰɟɫɫɚɯ ɩɪɨɢɡɜɨɞɫɬɜɚ ɛɚɡɨɜɵɯ ɦɚɫɟɥ ɜ ɤɚɱɟɫɬɜɟ ɇȾɌ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ 
ɬɟɯɧɨɥɨɝɢɢ (ɬɚɛɥɢɰɚ 5.11): 

 

Ɍɚɛɥɢɰɚ 5.11 – Ɍɟɯɧɨɥɨɝɢɢ ɇȾɌ 

Ɍɟɯɧɨɥɨɝɢɹ Ɉɩɢɫɚɧɢɟ ɉɪɢɦɟɧɟɧɢɟ 

Ɉɛɳɚɹ ɫɢɫɬɟɦɚ 
ɝɨɪɹɱɟɝɨ ɦɚɫɥɚ 

ɋɢɫɬɟɦɚ, ɝɞɟ ɠɢɞɤɨɫɬɶ (ɝɨɪɹɱɟɟ ɦɚɫɥɨ) ɫ 
ɨɩɪɟɞɟɥɟɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ/ɞɚɜɥɟɧɢɟɦ 
ɰɢɪɤɭɥɢɪɭɟɬ ɱɟɪɟɡ ɦɚɫɥɹɧɵɣ, ɝɚɡɨɜɵɣ ɢɥɢ 
ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɧɚɝɪɟɜɚɬɟɥɶ ɞɥɹ 
ɨɛɟɫɩɟɱɟɧɢɹ ɬɪɟɛɭɟɦɨɣ ɬɟɦɩɟɪɚɬɭɪɵ 
ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɞɥɹ ɤɨɧɤɪɟɬɧɨɝɨ ɩɪɢɦɟɧɟɧɢɹ 
ɢ ɡɚɬɟɦ ɜɨɡɜɪɚɳɚɟɬɫɹ ɜ ɪɟɡɟɪɜɭɚɪ ɩɨɫɥɟ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɮɢɥɶɬɪɚɰɢɢ ɞɥɹ 
ɫɨɯɪɚɧɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ.  

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 

Ʉɚɬɚɥɢɬɢɱɟɫɤɢɟ 
ɩɪɨɰɟɫɫɵ 
ɝɢɞɪɨɝɟɧɢɡɚɰɢɢ 

Ʉɨɧɜɟɪɫɢɹ ɧɟɠɟɥɚɬɟɥɶɧɵɯ ɫɨɟɞɢɧɟɧɢɣ 
ɩɭɬɟɦ ɤɚɬɚɥɢɬɢɱɟɫɤɨɣ ɝɢɞɪɨɝɟɧɢɡɚɰɢɢ, 
ɫɯɨɠɟɣ ɫ ɩɪɨɰɟɫɫɨɦ ɝɢɞɪɨɨɱɢɫɬɤɢ. 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 
ɞɥɹ ɧɨɜɵɯ 
ɭɫɬɚɧɨɜɨɤ 
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5.20 ɗɧɟɪɝɨɫɧɚɛɠɟɧɢɟ ɇɉɁ 

 

5.20.1 Ɍɟɩɥɨɫɧɚɛɠɟɧɢɟ 

 

Ⱦɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɢɥɢ ɫɨɤɪɚɳɟɧɢɹ ɜɵɛɪɨɫɨɜ ɜ ɚɬɦɨɫɮɟɪɭ ɫ ɤɨɬɟɥɶɧɵɯ 
ɭɫɬɚɧɨɜɨɤ ɪɟɤɨɦɟɧɞɭɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɫɩɨɫɨɛɵ ɢ ɬɟɯɧɨɥɨɝɢɢ (ɬɚɛɥɢɰɚ 5.12): 

 
Ɍɚɛɥɢɰɚ 5.12 – Ɋɟɤɨɦɟɧɞɭɟɦɵɟ ɇȾɌ 

 

5.20.2 Ɍɨɩɥɢɜɨɫɧɚɛɠɟɧɢɟ 

 

Ⱦɨɫɬɢɠɟɧɢɟ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɟɢɦɭщɟɫɬɜɚ 

Ɉɞɧɢɦ ɢɡ ɩɪɟɢɦɭɳɟɫɬɜ ɝɚɡɨɨɛɪɚɡɧɨɝɨ ɬɨɩɥɢɜɚ ɹɜɥɹɟɬɫɹ ɫɪɚɜɧɢɬɟɥɶɧɚɹ ɥɟɝɤɨɫɬɶ 
ɟɝɨ ɨɬɱɢɫɬɤɢ ɨɬ ɫɟɪɧɢɫɬɵɯ ɫɨɟɞɢɧɟɧɢɣ, ɫɩɨɫɨɛɫɬɜɭɸɳɢɯ ɨɛɪɚɡɨɜɚɧɢɸ ɨɤɢɫɥɨɜ ɫɟɪɵ 
ɩɪɢ ɟɝɨ ɫɠɢɝɚɧɢɢ. Ɉɱɢɫɬɤɭ ɝɚɡɨɜɨɝɨ ɬɨɩɥɢɜɚ ɨɬ ɨɤɢɫɥɨɜ ɫɟɪɵ ɨɫɭɳɟɫɬɜɥɹɸɬ ɫ ɩɨɦɨɳɶɸ 
ɚɛɫɨɪɛɰɢɢ ɚɦɢɧɚɦɢ. 

Ɍɨɩɥɢɜɨ, ɩɨɞɚɜɚɟɦɨɟ ɜ ɥɚɛɨɪɚɬɨɪɢɢ ɢ ɫɬɨɥɨɜɵɟ, ɞɨɥɠɧɨ ɩɨ ɤɚɱɟɫɬɜɭ 
ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɬɪɟɛɨɜɚɧɢɹɦ ȽɈɋɌ 20448-90 «Ƚɚɡɵ ɭɝɥɟɜɨɞɨɪɨɞɧɵɟ ɫɠɢɠɟɧɧɵɟ ɬɨɩ-

ɥɢɜɧɵɟ ɞɥɹ ɤɨɦɦɭɧɚɥɶɧɨ-ɛɵɬɨɜɨɝɨ ɩɨɬɪɟɛɥɟɧɢɹ». 
ɋɨɝɥɚɫɧɨ ɬɪɟɛɨɜɚɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɩɨ ȽɈɋɌ 10585-2013 «Ɍɨɩɥɢɜɨ 

ɧɟɮɬɹɧɨɟ. Ɇɚɡɭɬ» ɨɫɧɨɜɧɵɦ ɫɪɟɞɫɬɜɨɦ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɨɬ ɜɪɟɞɧɵɯ 
ɜɨɡɞɟɣɫɬɜɢɣ ɦɚɡɭɬɚ ɹɜɥɹɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɝɟɪɦɟɬɢɱɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɚɯ ɢ ɨɩɟɪɚɰɢɹɯ, ɫɜɹɡɚɧɧɵɯ ɫ ɩɪɨɢɡɜɨɞɫɬɜɨɦ, 
ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɟɦ ɢ ɯɪɚɧɟɧɢɟɦ ɦɚɡɭɬɚ, ɚ ɬɚɤɠɟ ɫɬɪɨɝɨɟ ɫɨɛɥɸɞɟɧɢɟ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ. 

ɉɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ, ɯɪɚɧɟɧɢɢ ɢ ɩɪɢɦɟɧɟɧɢɢ ɦɚɡɭɬɚ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɵ 
ɦɟɪɵ, ɢɫɤɥɸɱɚɸɳɢɟ ɩɨɩɚɞɚɧɢɟ ɦɚɡɭɬɚ ɜ ɫɢɫɬɟɦɵ ɛɵɬɨɜɨɣ ɢ ɥɢɜɧɟɜɨɣ ɤɚɧɚɥɢɡɚɰɢɢ, ɚ 
ɬɚɤɠɟ ɜ ɨɬɤɪɵɬɵɟ ɜɨɞɨɟɦɵ ɢ ɩɨɱɜɭ. Ⱦɥɹ ɨɯɪɚɧɵ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ ɨɬ ɡɚɝɪɹɡɧɟɧɢɹ 
ɜɵɛɪɨɫɚɦɢ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɞɨɥɠɟɧ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧ ɤɨɧɬɪɨɥɶ ɡɚ ɫɨɞɟɪɠɚɧɢɟɦ 
ɜɵɛɪɨɫɨɜ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȽɈɋɌ 17.2.3.02. Ɋɟɤɨɦɟɧɞɭɟɦɵɟ ɬɟɯɧɨɥɨɝɢɢ ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɜ ɬɚɛɥɢɰɟ 5.13. 

 

ɋɩɨɫɨɛ/ɬɟɯɧɨɥɨɝɢɹ Ɉɩɢɫɚɧɢɟ ɉɪɢɦɟɧɟɧɢɟ 

ɋɨɛɥɸɞɟɧɢɟ ɩɪɚɜɢɥ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɉɟɪɢɨɞɢɱɟɫɤɚɹ ɨɱɢɫɬɤɚ 
ɩɨɜɟɪɯɧɨɫɬɢ ɧɚɝɪɟɜɚ ɤɨɬɟɥɶɧɵɯ 
ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɭɧɨɫɚ 
ɫɚɠɟɜɵɯ ɨɛɪɚɡɨɜɚɧɢɣ ɜɦɟɫɬɟ ɫ 
ɩɚɪɨɦ. 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 

Ʉɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ 
ɫɵɪɶɹ 

ɉɪɨɜɟɞɟɧɢɟ ɥɚɛɨɪɚɬɨɪɧɵɯ 
ɚɧɚɥɢɡɨɜ ɤɨɬɟɥɶɧɨɝɨ ɫɵɪɶɹ Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 

ɍɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ 
ɝɨɪɟɥɨɱɧɵɯ ɭɫɬɪɨɣɫɬɜ 

ɉɪɢɦɟɧɟɧɢɟ ɪɚɡɧɵɯ ɬɢɩɨɜ 
ɝɨɪɟɥɨɱɧɵɯ ɭɫɬɪɨɣɫɬɜ ɭɥɭɱɲɟɧɧɨɣ 
ɤɨɧɫɬɪɭɤɰɢɢ 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 
ɩɨɫɥɟ ɪɟɦɨɧɬɨɜ ɢɥɢ 
ɧɚ ɧɨɜɵɯ ɭɫɬɚɧɨɜɤɚɯ 
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Ɍɚɛɥɢɰɚ 5.13 – Ɍɟɯɧɨɥɨɝɢɢ ɇȾɌ 
Ɍɟɯɧɨɥɨɝɢɹ Ɉɩɢɫɚɧɢɟ 

Ɉɱɢɫɬɤɚ ɬɨɩɥɢɜɧɨɝɨ ɝɚɡɚ ɇɉɁ 

ɇɟɤɨɬɨɪɵɟ ɬɨɩɥɢɜɧɵɟ ɝɚɡɵ ɇɉɁ ɦɨɝɭɬ 
ɛɵɬɶ ɛɟɡ ɫɨɞɟɪɠɚɧɢɹ ɫɟɪɵ ɧɚ ɢɫɬɨɱɧɢɤɟ 
(ɬ.ɟ ɫ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɪɢɮɨɪɦɢɧɝɚ ɢ 
ɩɪɨɰɟɫɫɚ ɢɡɨɦɟɪɢɡɚɰɢɢ), ɧɨ ɛɨɥɶɲɢɧɫɬɜɨ 
ɞɪɭɝɢɯ ɩɪɨɰɟɫɫɨɜ ɩɪɨɢɡɜɨɞɹɬ ɝɚɡɵ ɫ 
ɫɨɞɟɪɠɚɧɢɟɦ ɫɟɪɵ. Ⱦɚɧɧɵɟ ɝɚɡɨɜɵɟ 
ɩɨɬɨɤɢ ɬɪɟɛɭɸɬ ɞɨɥɠɧɨɣ ɨɱɢɫɬɤɢ ɞɥɹ 
ɨɛɟɫɫɟɪɢɜɚɧɢɹ ɝɚɡɚ (ɧɚɩɪɢɦɟɪ, ɧɚ 
ɭɫɬɚɧɨɜɤɟ ɭɞɚɥɟɧɢɹ ɤɢɫɥɵɯ ɝɚɡɨɜ – ɫɦ 
ɧɢɠɟ – ɞɥɹ ɭɞɚɥɟɧɢɹ H2S) ɩɟɪɟɞ ɜɵɩɭɫɤɨɦ 
ɜ ɫɢɫɬɟɦɭ ɬɨɩɥɢɜɧɨɝɨ ɝɚɡɚ ɇɉɁ.  

Ɉɛɟɫɫɟɪɢɜɚɧɢɟ ɠɢɞɤɨɝɨ ɬɨɩɥɢɜɚ 

ȼ ɞɨɩɨɥɧɟɧɢɟ ɤ ɨɬɛɨɪɭ ɧɟɮɬɢ ɫ ɧɢɡɤɢɦ 
ɫɨɞɟɪɠɚɧɢɟɦ ɫɟɪɵ, ɨɛɟɫɫɟɪɢɜɚɧɢɟ 
ɬɨɩɥɢɜɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɨɰɟɫɫɨɦ 
ɝɢɞɪɨɨɱɢɫɬɤɢ (ɫɦ ɧɢɠɟ), ɝɞɟ ɢɦɟɸɬ ɦɟɫɬɨ 
ɪɟɚɤɰɢɢ ɝɢɞɪɨɝɟɧɢɡɚɰɢɢ, ɜɟɞɭɳɢɟ ɤ 
ɫɧɢɠɟɧɢɸ ɫɨɞɟɪɠɚɧɢɹ ɫɟɪɵ.  

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɝɚɡɚ ɜɦɟɫɬɨ ɠɢɞɤɨɝɨ 
ɬɨɩɥɢɜɚ 

ɋɧɢɠɟɧɢɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɠɢɞɤɨɝɨ 
ɧɟɮɬɟɡɚɜɨɞɫɤɨɝɨ ɬɨɩɥɢɜɚ (ɨɛɵɱɧɨ 
ɬɹɠɟɥɨɟ ɬɨɩɥɢɜɨ, ɫɨɞɟɪɠɚɳɟɟ ɫɟɪɭ, ɚɡɨɬ, 
ɦɟɬɚɥɥɵ) ɩɭɬɟɦ ɡɚɦɟɧɵ ɫɠɢɠɟɧɧɵɦ 
ɧɟɮɬɹɧɵɦ ɝɚɡɨɦ ɫ ɩɥɨɳɚɞɤɢ ɢɥɢ 
ɬɨɩɥɢɜɧɵɦ ɝɚɡɨɦ, ɩɪɨɢɡɜɨɞɢɦɵɦ ɧɚ ɇɉɁ 
ɢɥɢ ɩɨɫɬɚɜɥɹɟɦɵɦ ɢɡɜɧɟ ɝɚɡɨɨɛɪɚɡɧɵɦ 
ɬɨɩɥɢɜɨɦ (ɧɚɩɪɢɦɟɪ, ɩɪɢɪɨɞɧɵɣ ɝɚɡ) ɫ 
ɧɢɡɤɢɦ ɭɪɨɜɧɟɦ ɫɟɪɵ ɢ ɞɪɭɝɢɯ 
ɧɟɠɟɥɚɬɟɥɶɧɵɯ ɜɟɳɟɫɬɜ. 

 

ɉɭɬɢ ɷɤɨɧɨɦɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɨɩɥɢɜɚ 

ɉɨɫɤɨɥɶɤɭ ɡɚɬɪɚɬɵ ɬɨɩɥɢɜɚ ɞɨɜɨɥɶɧɨ ɨɳɭɬɢɦɨ ɜɥɢɹɸɬ ɧɚ ɫɟɛɟɫɬɨɢɦɨɫɬɶ 
ɜɵɪɚɛɚɬɵɜɚɟɦɨɣ ɩɪɨɞɭɤɰɢɢ, ɚ ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɢ ɧɚ ɩɪɢɛɵɥɶ, ɷɤɨɧɨɦɧɨɟ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɬɨɩɥɢɜɚ ɹɜɥɹɟɬɫɹ ɩɨɜɫɟɞɧɟɜɧɨɣ ɡɚɛɨɬɨɣ ɢ ɧɟɨɛɯɨɞɢɦɵɦ ɭɫɥɨɜɢɟɦ ɜ 
ɪɚɛɨɬɟ ɇɉɁ. 

ɇɚ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɜɥɢɹɸɬ ɫɥɟɞɭɸщɢɟ ɮɚɤɬɨɪɵ: 
– ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɷɮɮɟɤɬɢɜɧɵɯ ɝɨɪɟɥɨɱɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɯɨɪɨɲɢɣ 

ɪɚɫɩɵɥ ɠɢɞɤɨɝɨ ɬɨɩɥɢɜɚ ɢ ɟɝɨ ɤɨɧɬɚɤɬ ɫ ɜɨɡɞɭɯɨɦ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɦɚɤɫɢɦɚɥɶɧɨ 
ɩɨɞɨɝɪɟɬɨɝɨ ɡɚ ɫɱɟɬ ɪɟɤɭɩɟɪɚɰɢɢ ɬɟɩɥɚ ɜ ɪɟɝɟɧɟɪɚɰɢɨɧɧɵɯ ɭɫɬɪɨɣɫɬɜɚɯ ɜɨɡɞɭɯɚ ɫ 
ɰɟɥɶɸ ɨɩɬɢɦɚɥɶɧɨɝɨ ɫɧɢɠɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɭɯɨɞɹɳɢɯ ɜ ɬɪɭɛɭ ɞɵɦɨɜɵɯ ɝɚɡɨɜ; 

– ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɮɢɥɚɤɬɢɤɢ ɝɨɪɟɥɨɱɧɵɯ ɭɫɬɪɨɣɫɬɜ ɧɟ ɬɨɥɶɤɨ ɜ ɩɟɪɢɨɞ ɬɟɤɭɳɢɯ ɢ 
ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ ɬɪɭɛɱɚɬɵɯ ɩɟɱɟɣ, ɧɨ ɢ ɟɠɟɫɦɟɧɧɨ ɩɨ ɪɚɡɪɚɛɨɬɚɧɧɨɦɭ ɝɪɚɮɢɤɭ 
ɱɢɫɬɤɢ ɨɬ ɨɬɥɨɠɟɧɢɣ ɤɨɤɫɚ, 

– ɩɨɞɞɟɪɠɚɧɢɟ ɫɬɚɛɢɥɶɧɨ-ɨɩɬɢɦɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɠɢɞɤɨɝɨ ɬɨɩɥɢɜɚ ɞɥɹ 
ɨɛɟɫɩɟɱɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨɣ ɜɹɡɤɨɫɬɢ ɩɟɪɟɞ ɩɨɞɚɱɟɣ ɤ ɮɨɪɫɭɧɤɟ, 

– ɩɪɨɜɟɞɟɧɢɟ ɪɚɛɨɬ ɩɨ ɝɟɪɦɟɬɢɡɚɰɢɢ ɧɚɝɪɟɜɚɬɟɥɶɧɵɯ ɩɟɱɟɣ ɞɥɹ ɢɫɤɥɸɱɟɧɢɹ 
ɩɨɞɫɨɫɚ ɜɨɡɞɭɯɚ ɢ ɫɜɹɡɚɧɧɨɝɨ ɫ ɷɬɢɦ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɬɨɩɥɢɜɚ, ɜɧɟɞɪɟɧɢɟ 
ɤɢɫɥɨɪɨɞɨɦɟɪɨɜ ɞɥɹ ɤɨɧɬɪɨɥɹ ɫɨɞɟɪɠɚɧɢɹ ɤɢɫɥɨɪɨɞɚ ɜ ɩɟɱɢ; 

– ɩɨɞɚɱɚ ɬɚɤɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɜɨɡɞɭɯɚ ɤ ɮɨɪɫɭɧɤɚɦ ɢ ɝɨɪɟɥɨɱɧɵɦ ɭɫɬɪɨɣɫɬɜɚɦ, 
ɤɨɬɨɪɨɟ ɦɨɠɟɬ ɨɛɟɫɩɟɱɢɬɶ ɨɩɬɢɦɚɥɶɧɵɟ ɭɫɥɨɜɢɹ ɞɥɹ ɫɝɨɪɚɧɢɹ ɬɨɩɥɢɜɚ ɫ ɢɡɛɵɬɤɨɦ 
ɜɨɡɞɭɯɚ, ɛɥɢɡɤɢɦ ɤ ɬɟɨɪɟɬɢɱɟɫɤɨɦɭ. 

ɋɨɛɥɸɞɟɧɢɟ ɷɬɢɯ ɭɫɥɨɜɢɣ ɫɩɨɫɨɛɫɬɜɭɟɬ ɪɚɰɢɨɧɚɥɶɧɨɦɭ, ɷɤɨɧɨɦɧɨɦɭ 
ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɢ ɫɧɢɠɟɧɢɸ ɦɚɬɟɪɢɚɥɶɧɵɯ ɡɚɬɪɚɬ ɩɪɢ ɩɟɪɟɪɚɛɨɬɤɟ ɧɟɮɬɢ. 
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5.21 ɋɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ 

 

5.21.1 ɋɟɝɪɟɝɢɪɨɜɚɧɢɟ ɨɯɥɚɠɞɚɸɳɟɣ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɜɨɞɵ 

 

Ɉɩɢɫɚɧɢɟ 

ɉɨɫɤɨɥɶɤɭ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɜɨɞɚ ɨɛɵɱɧɨ ɛɨɥɟɟ ɡɚɝɪɹɡɧɟɧɧɚɹ, ɱɟɦ ɨɯɥɚɠɞɚɸɳɚɹ 
ɜɨɞɚ, ɢɯ ɧɟɨɛɯɨɞɢɦɨ ɩɨɫɬɨɹɧɧɨ ɫɟɝɪɟɝɢɪɨɜɚɬɶ. ɂɫɤɥɸɱɢɬɟɥɶɧɨ ɜ ɫɥɭɱɚɹɯ ɧɟɨɛɯɨɞɢɦɨɣ 
ɨɱɢɫɬɤɢ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ (ɜ ɫɢɫɬɟɦɚɯ ɪɟɰɢɪɤɭɥɹɰɢɢ), ɫɦɟɲɢɜɚɧɢɹ ɢ ɡɚɬɟɦ ɜ 
ɧɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɢɯ ɫɥɭɱɚɹɯ (ɩɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ ɩɟɪɜɢɱɧɨɣ ɨɱɢɫɬɤɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ 
ɜɨɞɵ). 

Эɤɨɥɨɝɢɱɟɫɤɢɟ ɩɪɟɢɦɭɳɟɫɬɜɚ 

ȼ ɩɪɨɰɟɫɫɟ ɫɟɝɪɟɝɚɰɢɢ ɨɯɥɚɠɞɚɸɳɭɸ ɜɨɞɭ ɨɱɢɳɚɸɬ ɨɬ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ, 
ɩɨɫɬɭɩɚɸɳɢɯ ɢɡ ɞɪɭɝɢɯ ɩɨɬɨɤɨɜ ɜɨɞɵ. Ⱦɚɧɧɚɹ ɬɟɯɧɨɥɨɝɢɹ ɭɜɟɥɢɱɢɜɚɟɬ ɩɨɤɚɡɚɬɟɥɢ 
ɪɟɝɟɧɟɪɚɰɢɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɧɚ ɭɫɬɚɧɨɜɤɟ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ. 

ȼɨɡɞɟɣɫɬɜɢɟ ɧɚ ɪɚɡɥɢɱɧɵɟ ɤɨɦɩɨɧɟɧɬɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 

Ɉ ɤɚɤɢɯ-ɥɢɛɨ ɦɟɠɫɪɟɞɨɜɵɯ ɜɨɡɞɟɣɫɬɜɢɹɯ ɧɟ ɫɨɨɛɳɚɟɬɫɹ. 
ɉɪɢɦɟɧɢɦɨɫɬɶ 

ɍɫɬɚɧɨɜɤɢ ɞɥɹ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ ɞɨɥɠɧɵ ɛɵɬɶ ɢɡɧɚɱɚɥɶɧɨ ɫɩɪɨɟɤɬɢɪɨɜɚɧɵ ɜ 
ɰɟɥɹɯ ɜɵɩɨɥɧɟɧɢɹ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɨɛɪɚɛɨɬɤɢ ɩɨɬɨɤɨɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɢ 
ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ ɢ ɦɨɝɭɬ ɩɨɞɥɟɠɚɬɶ ɦɨɞɟɪɧɢɡɚɰɢɢ ɩɨɫɥɟ ɜɧɟɞɪɟɧɢɹ ɩɪɨɰɟɫɫɚ 
ɫɟɝɪɟɝɚɰɢɢ ɫ ɰɟɥɶɸ ɷɮɮɟɤɬɢɜɧɨɣ ɨɱɢɫɬɤɢ ɩɨɥɭɱɚɟɦɵɯ ɦɟɧɟɟ ɢ ɛɨɥɟɟ 
ɤɨɧɰɟɧɬɪɢɪɭɟɦɵɯ ɫɬɨɤɨɜ. 

Эɤɨɧɨɦɢɱɟɫɤɢɟ ɚɫɩɟɤɬɵ 

ɇɚ ɧɟɤɨɬɨɪɵɯ ɫɟɤɰɢɹɯ ɞɟɣɫɬɜɭɸɳɢɯ ɭɫɬɚɧɨɜɨɤ ɜɧɟɞɪɟɧɢɟ ɩɪɨɰɟɫɫɚ ɫɟɝɪɟɝɚɰɢɢ 
ɦɨɠɟɬ ɨɤɚɡɚɬɶɫɹ ɞɨɪɨɝɨɫɬɨɹɳɢɦ ɫɩɨɫɨɛɨɦ. 

Ɇɨɬɢɜɵ ɜɧɟɞɪɟɧɢɹ 

ɐɟɥɶɸ ɹɜɥɹɟɬɫɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɡɚɝɪɹɡɧɟɧɢɹ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ ɡɚ ɫɱɟɬ 
ɩɨɬɨɤɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɜɨɞɵ, ɤɨɬɨɪɚɹ ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ ɡɚɝɪɹɡɧɟɧɧɨɣ, ɜɨ ɢɡɛɟɠɚɧɢɟ 
ɪɚɫɬɜɨɪɟɧɢɹ ɜ ɧɟɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɜɨɞɵ ɞɨ ɧɚɱɚɥɚ ɟɟ ɨɱɢɫɬɤɢ. 

 

5.21.2 Ɇɟɪɵ ɩɨ ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɫɬɨɤɚ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɜ ɜɨɞɭ ɞɥɹ 
ɨɯɥɚɠɞɟɧɢɹ 

 

Ɉɩɢɫɚɧɢɟ 

ɉɨɬɟɪɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɜ ɪɟɡɭɥɶɬɚɬɟ ɭɬɟɱɟɤ ɦɨɠɧɨ ɦɢɧɢɦɢɡɢɪɨɜɚɬɶ ɡɚ ɫɱɟɬ 
ɩɪɨɜɟɞɟɧɢɹ ɧɟɩɪɟɪɵɜɧɨɝɨ ɦɨɧɢɬɨɪɢɧɝɚ, ɨɬɧɨɫɹɳɟɝɨɫɹ ɤ ɫɢɫɬɟɦɟ ɨɛɧɚɪɭɠɟɧɢɹ ɭɬɟɱɟɤ ɢ 
ɫɢɫɬɟɦɟ ɪɟɦɨɧɬɚ. ɉɟɪɜɵɣ ɷɬɚɩ ɜɤɥɸɱɚɟɬ ɦɨɧɢɬɨɪɢɧɝ ɫɟɩɚɪɚɬɨɪɨɜ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ 
ɞɥɹ ɧɚɤɨɩɥɟɧɢɹ ɦɚɫɥɚ, ɩɪɨɜɨɞɢɦɵɣ ɫ ɰɟɥɶɸ ɨɛɧɚɪɭɠɟɧɢɹ ɢɫɬɨɱɧɢɤɚ ɭɬɟɱɤɢ, ɬɚɤɢɦ 
ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɫɨɯɪɚɧɹɥɚɫɶ ɜɨɡɦɨɠɧɨɫɬɶ ɤɨɪɪɟɤɬɢɪɨɜɤɢ. ɋɨɫɬɚɜɥɟɧɢɟ ɞɟɬɚɥɶɧɵɯ 
ɱɟɪɬɟɠɟɣ ɫɢɫɬɟɦ ɢ ɫɯɟɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɹɜɥɹɟɬɫɹ ɨɛɹɡɚɬɟɥɶɧɵɦ ɭɫɥɨɜɢɟɦ 
ɜ ɪɚɦɤɚɯ ɞɚɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. Ɇɟɬɨɞ ɞɚɤɬɢɥɨɫɤɨɩɢɢ ɬɚɤɠɟ ɦɨɠɟɬ ɭɫɤɨɪɢɬɶ ɩɪɨɰɟɫɫ 
ɨɛɧɚɪɭɠɟɧɢɸ ɭɬɟɱɟɤ. Ⱦɚɧɧɚɹ ɬɟɯɧɨɥɨɝɢɹ ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨɣ ɜ ɫɥɭɱɚɟ 
ɭɫɬɚɧɨɜɤɢ ɦɚɫɥɹɧɨ-ɜɨɞɹɧɵɯ ɪɟɝɢɫɬɪɚɬɨɪɨɜ ɧɚ ɪɚɡɥɢɱɧɵɯ ɭɱɚɫɬɤɚɯ ɫɢɫɬɟɦɵ 
ɨɯɥɚɠɞɟɧɢɹ ɜɨɞɵ. Ⱦɚɧɧɚɹ ɬɟɯɧɨɥɨɝɢɹ ɫɩɨɫɨɛɫɬɜɭɟɬ ɛɵɫɬɪɨɦɭ ɨɛɧɚɪɭɠɟɧɢɹ ɭɬɟɱɟɤ ɢ 
ɩɪɢɧɹɬɢɸ ɤɨɪɪɟɤɬɢɜɧɵɯ ɦɟɪ. Ɋɟɡɟɪɜɧɵɟ ɢ ɤɪɢɬɢɱɟɫɤɢɟ ɬɟɩɥɨɨɛɦɟɧɧɢɤɢ ɦɨɝɭɬ 
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ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɜ ɰɟɥɹɯ ɞɨɫɬɢɠɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ 
ɞɚɧɧɨɣ ɩɪɨɰɟɞɭɪɵ. 

Эɤɨɥɨɝɢɱɟɫɤɢɟ ɩɪɟɢɦɭɳɟɫɬɜɚ 

ɍɦɟɧɶɲɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɨɛɴɟɦɨɜ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ, ɩɨɫɬɭɩɚɸɳɢɯ ɜ ɜɨɞɭ ɞɥɹ 
ɨɯɥɚɠɞɟɧɢɹ. 

Ɇɨɬɢɜɵ ɜɧɟɞɪɟɧɢɹ 

Ɉɛɧɚɪɭɠɟɧɢɟ ɢ ɭɫɬɪɚɧɟɧɢɟ ɩɨɫɬɭɩɥɟɧɢɹ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɜ ɜɨɞɭ ɞɥɹ 
ɨɯɥɚɠɞɟɧɢɹ. 

 

5.21.3 ɋɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɩɪɨɰɟɫɫɚ ɫɟɩɚɪɚɰɢɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ/ɜɨɞɵ 
ɩɟɪɟɞ ɧɚɱɚɥɨɦ ɩɨɞɚɱɢ ɧɚ ɭɫɬɚɧɨɜɤɭ ɨɱɢɫɬɤɢ ɜɨɞɵ 

 

Ɉɩɢɫɚɧɢɟ 

ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɩɪɢɦɟɧɹɸɬ ɫɥɟɞɭɸɳɢɟ ɬɟɯɧɨɥɨɝɢɢ: 
ɚ) ɉɟɪɟɤɚɱɢɜɚɧɢɟ ɫɬɨɤɨɜ ɜɨɞɵ ɢɡ ɭɫɬɚɧɨɜɨɤ ɨɛɟɫɫɨɥɢɜɚɧɢɹ ɜ ɨɬɫɬɨɣɧɵɟ 

ɛɚɪɚɛɚɧɵ, ɜ ɤɨɬɨɪɵɯ ɡɚɬɟɦ ɩɪɨɢɫɯɨɞɢɬ ɩɪɨɰɟɫɫ ɫɟɩɚɪɚɰɢɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɢ ɜɨɞɵ. 
ɇɟɮɬɟɩɪɨɞɭɤɬɵ ɦɨɝɭɬ ɪɟɝɟɧɟɪɢɪɨɜɚɬɶ ɧɚɩɪɹɦɭɸ ɜ ɫɢɫɬɟɦɭ ɨɫɬɚɬɤɨɜ ɧɟɮɬɢ ɢ ɜɨɞɵ. 

ɛ) ȼɵɛɨɪ ɩɨɞɯɨɞɹɳɢɯ ɪɟɝɭɥɹɬɨɪɨɜ ɭɪɨɜɧɹ ɩɨɜɟɪɯɧɨɫɬɢ ɪɚɡɞɟɥɚ. ȼ ɮɭɧɤɰɢɨɧɚɥɶɧɨɦ 
ɩɨɪɹɞɤɟ ɪɚɫɫɦɨɬɪɟɧɢɹ ɮɚɤɬɨɪɨɜ ɩɥɨɬɧɨɫɬɢ ɢ ɪɹɞɚ ɨɛɪɚɛɨɬɚɧɧɵɯ ɤɥɚɫɫɨɜ ɬɹɠɟɥɨɣ ɧɟɮɬɢ 
ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɜɵɛɨɪɚ ɧɚɢɛɨɥɟɟ ɬɨɱɧɵɯ ɭɪɨɜɧɟɦɟɪɨɜ ɫɪɟɞɢ ɩɨɩɥɚɜɤɨɜɵɯ 
ɭɪɨɜɧɟɦɟɪɨɜ, ɟɦɤɨɫɬɧɵɯ ɞɚɬɱɢɤɨɜ ɭɪɨɜɧɹ ɢ ɪɚɞɢɨɜɨɥɧɨɜɵɯ ɞɚɬɱɢɤɨɜ. Ɍɨɱɧɨɫɬɶ 
ɨɩɪɟɞɟɥɟɧɢɹ ɭɪɨɜɧɹ ɩɨɜɟɪɯɧɨɫɬɢ ɪɚɡɞɟɥɚ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɨɩɨɥɚɝɚɸɳɢɦ ɭɫɥɨɜɢɟɦ ɞɥɹ 
ɧɨɪɦɚɥɶɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɭɫɬɚɧɨɜɤɢ ɞɥɹ ɨɛɟɫɫɨɥɢɜɚɧɢɹ. 

ɜ) ɋɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɩɪɨɰɟɫɫɚ ɫɟɩɚɪɚɰɢɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ/ɜɨɞɵ ɞɨɫɬɢɝɚɟɬɫɹ 
ɩɭɬɟɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ «ɜɥɚɠɧɵɯ» ɪɟɚɝɟɧɬɨɜ, ɰɟɥɶɸ ɤɨɬɨɪɵɯ ɹɜɥɹɟɬɫɹ ɨɛɟɡɠɢɪɢɜɚɧɢɟ 
ɬɜɟɪɞɵɯ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɢ ɢɡɜɥɟɱɟɧɢɟ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɢ ɜɨɞɵ. 

ɝ) ɉɪɢɦɟɧɟɧɢɟ ɧɟɬɨɤɫɢɱɧɵɯ, ɩɨɞɞɚɸɳɢɯɫɹ ɛɢɨɥɨɝɢɱɟɫɤɨɦɭ ɪɚɡɥɨɠɟɧɢɸ, 
ɧɟɜɨɫɩɥɚɦɟɧɹɸɳɢɯɫɹ ɫɩɟɰɢɚɥɶɧɵɯ ɞɟɷɦɭɥɶɝɚɬɨɪɨɜ ɜ ɰɟɥɹɯ ɩɪɨɦɨɬɢɪɨɜɚɧɢɹ 
ɤɨɚɥɟɫɰɟɧɰɢɢ ɤɚɩɟɥɶ ɜɨɞɵ. 

Эɤɨɥɨɝɢɱɟɫɤɢɟ ɩɪɟɢɦɭɳɟɫɬɜɚ 

Ɉɩɢɫɚɧɧɵɟ ɜɵɲɟ ɫɢɫɬɟɦɵ ɢɫɩɨɥɶɡɭɸɬ ɞɥɹ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɩɪɨɰɟɫɫɚ 
ɫɟɩɚɪɚɰɢɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ /ɜɨɞɵ ɡɚ ɫɱɟɬ ɫɧɢɠɟɧɢɹ ɜɜɨɞɚ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɧɚ 
ɭɫɬɚɧɨɜɤɭ ɨɱɢɫɬɤɢ ɜɨɞɵ ɢ ɰɢɤɥɢɱɟɫɤɨɝɨ ɧɚɝɧɟɬɚɧɢɹ ɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɭɸ ɭɫɬɚɧɨɜɤɭ, ɚ 
ɬɚɤɠɟ ɡɚ ɫɱɟɬ ɭɦɟɧɶɲɟɧɢɹ ɨɛɪɚɡɨɜɚɧɢɹ ɦɚɫɥɹɧɨɝɨ ɲɥɚɦɚ. ɇɚ ɩɟɪɜɨɣ ɢɡ ɭɤɚɡɚɧɧɵɯ 
ɜɵɲɟ ɭɫɬɚɧɨɜɨɤ ɧɟɮɬɟɩɪɨɞɭɤɬɵ ɜ ɨɛɴɟɦɟ ɦɟɧɟɟ 10 – 20% ɧɚɩɪɚɜɥɹɸɬ ɧɚ ɭɫɬɚɧɨɜɤɭ 
ɫɟɩɚɪɚɬɨɪɚ ɫɛɨɪɚ ɧɟɮɬɢ ɢɡ ɨɬɤɪɵɬɵɯ ɫɬɨɤɨɜ. ɇɚ ɜɬɨɪɨɣ ɭɫɬɚɧɨɜɤɟ ɧɟɮɬɟɩɪɨɞɭɤɬɵ ɜ 
ɨɛɴɟɦɟ 5 – 10 %, ɨɬɞɟɥɹɸɬ ɨɬ ɠɢɞɤɨɣ ɮɚɡɵ. 

ȼɨɡɞɟɣɫɬɜɢɟ ɧɚ ɪɚɡɥɢɱɧɵɟ ɤɨɦɩɨɧɟɧɬɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 

ȼ ɪɚɦɤɚɯ ɧɟɤɨɬɨɪɵɯ ɩɨɞɯɨɞɨɜ ɩɪɟɞɥɚɝɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɯɢɦɢɤɚɬɵ. 
ɉɪɢɦɟɧɢɦɨɫɬɶ 

ɉɪɢɦɟɧɢɦɚ ɜɨ ɜɫɟɯ ɫɥɭɱɚɹɯ. 
Ɇɨɬɢɜɵ ɜɧɟɞɪɟɧɢɹ 

ɐɟɥɶɸ ɹɜɥɹɟɬɫɹ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɩɪɨɰɟɫɫɚ ɫɟɩɚɪɚɰɢɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ/ɜɨɞɵ. 
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5.21.4 ɋɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɩɪɨɰɟɫɫɚ ɫɟɩɚɪɚɰɢɢ ɬɜɟɪɞɵɯ ɱɚɫɬɢɰ/ 
ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 

 

Ɉɩɢɫɚɧɢɟ 

Ɍɜɟɪɞɵɟ ɜɟɳɟɫɬɜɚ, ɩɨɫɬɭɩɚɸɳɢɟ ɧɚ ɭɫɬɚɧɨɜɤɭ ɞɢɫɬɢɥɥɹɰɢɢ ɧɟɮɬɢ, ɜ ɤɨɧɟɱɧɨɦ 
ɢɬɨɝɟ ɩɪɢɬɹɝɢɜɚɸɬ ɛɨɥɶɲɢɟ ɨɛɴɟɦɵ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɝɟɧɟɪɚɰɢɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ 
ɷɦɭɥɶɝɢɪɨɜɚɧɧɵɯ ɫɬɨɤɨɜ ɢ ɲɥɚɦɚ. ɉɨɷɬɨɦɭ ɬɜɟɪɞɵɟ ɜɟɳɟɫɬɜɚ ɢɡ ɭɫɬɚɧɨɜɨɤ ɞɥɹ 
ɨɛɟɫɫɨɥɢɜɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɭɞɚɥɹɬɶ ɜ ɦɚɤɫɢɦɚɥɶɧɨɦ ɨɛɴɟɦɟ. Ⱦɪɭɝɨɣ ɰɟɥɶɸ ɹɜɥɹɟɬɫɹ 
ɫɧɢɠɟɧɢɟ ɬɜɟɪɞɵɯ ɜɟɳɟɫɬɜ, ɜɵɯɨɞɹɳɢɯ ɢɡ ɭɫɬɚɧɨɜɤɢ ɞɥɹ ɨɛɟɫɫɨɥɢɜɚɧɢɹ ɜɦɟɫɬɟ ɫ 
ɧɟɮɬɶɸ, ɞɨ ɦɢɧɢɦɚɥɶɧɵɯ ɨɛɴɟɦɨɜ. Ⱦɥɹ ɢɫɩɨɥɧɟɧɢɹ ɭɤɚɡɚɧɧɵɯ ɰɟɥɟɣ ɩɪɢɦɟɧɹɟɬɫɹ ɪɹɞ 
ɬɟɯɧɨɥɨɝɢɣ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɧɢɠɟ: 

ɚ) ɋɩɨɫɨɛ ɩɪɢɦɟɧɟɧɢɹ ɫɦɟɫɢɬɟɥɟɣ ɫ ɧɢɡɤɢɦ ɫɞɜɢɝɨɦ ɞɥɹ ɫɦɟɲɢɜɚɧɢɹ 
ɩɪɨɦɵɜɧɨɣ ɜɨɞɵ ɢɡ ɭɫɬɚɧɨɜɨɤ ɞɥɹ ɨɛɟɫɫɨɥɢɜɚɧɢɹ ɫ ɧɟɮɬɶɸ; 

ɛ) ɋɩɨɫɨɛ ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ ɬɭɪɛɭɥɟɧɬɧɨɫɬɢ ɜɧɭɬɪɢ ɟɦɤɨɫɬɟɣ ɨɛɟɫɫɨɥɢɜɚɧɢɹ ɡɚ 
ɫɱɟɬ ɫɧɢɠɟɧɢɹ ɞɚɜɥɟɧɢɹ ɩɨɬɨɤɚ ɜɨɞɵ; 

ɜ) ɋɩɨɫɨɛ ɡɚɦɟɧɵ ɧɚɫɚɞɨɤ ɞɥɹ ɜɨɞɵ ɧɚ ɥɨɩɚɫɬɢ ɞɥɹ ɝɪɹɡɢ. ɇɚɢɦɟɧɶɲɢɟ 
ɡɧɚɱɟɧɢɹ ɬɭɪɛɭɥɟɧɬɧɨɫɬɢ ɧɚɛɥɸɞɚɸɬɫɹ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɭɤɚɡɚɧɧɵɯ ɭɫɬɪɨɣɫɬɜ 
ɜ ɦɨɦɟɧɬ ɭɞɚɥɟɧɢɹ ɨɫɚɠɞɚɟɦɵɯ ɬɜɟɪɞɵɯ ɨɫɬɚɬɤɨɜ; 

ɝ) ɋɩɨɫɨɛ ɫɟɩɚɪɚɰɢɢ ɠɢɞɤɨɣ ɮɚɡɵ (ɫɭɫɩɟɧɡɢɢ) ɜ ɬɚɪɟɥɨɱɧɨɦ ɫɟɩɚɪɚɬɨɪɟ 
ɧɚɩɨɪɧɨɝɨ ɬɢɩɚ; 

ɞ) ȼ ɤɚɱɟɫɬɜɟ ɚɥɶɬɟɪɧɚɬɢɜɵ ɦɨɠɟɬ ɩɪɢɦɟɧɹɬɶɫɹ ɤɨɦɛɢɧɢɪɨɜɚɧɧɚɹ ɫɢɫɬɟɦɚ 
ɝɢɞɪɨɰɢɤɥɨɧɨɜ ɞɥɹ ɨɛɟɫɫɨɥɢɜɚɧɢɹ ɢ ɨɛɟɡɠɢɪɢɜɚɧɢɹ; 

ɟ) ɋɩɨɫɨɛ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɫɢɫɬɟɦɵ ɲɥɚɦɨɜɨɣ ɨɱɢɫɬɤɢ. ɒɥɚɦɨɜɚɹ ɨɱɢɫɬɤɚ 
ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɪɹɞ ɩɟɪɢɨɞɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ ɩɨ ɩɟɪɟɦɟɲɢɜɚɧɢɸ ɠɢɞɤɨɣ ɮɚɡɵ ɧɚ 
ɭɫɬɚɧɨɜɤɟ ɞɥɹ ɨɛɟɫɫɨɥɢɜɚɧɢɹ ɫ ɰɟɥɶɸ ɬɨɪɦɨɠɟɧɢɹ ɢ ɭɞɚɥɟɧɢɹ ɬɜɟɪɞɵɯ ɜɟɳɟɫɬɜ, 
ɚɤɤɭɦɭɥɢɪɭɟɦɵɯ ɧɚ ɞɧɟ ɟɦɤɨɫɬɢ. Ⱦɚɧɧɚɹ ɨɩɟɪɚɰɢɹ ɩɨ ɨɱɢɫɬɤɟ ɫɩɨɫɨɛɫɬɜɭɟɬ ɩɨɜɵɲɟɧɢɸ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɚɪɚɦɟɬɪɨɜ ɭɫɬɚɧɨɜɨɤ ɨɛɟɫɫɨɥɢɜɚɧɢɹ ɜɨ ɜɪɟɦɹ ɧɨɪɦɚɥɶɧɨɝɨ ɪɟɠɢɦɚ 
ɪɚɛɨɬɵ, ɜ ɱɚɫɬɧɨɫɬɢ, ɜɨ ɜɪɟɦɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ ɪɚɛɨɬɵ. 

Эɤɨɥɨɝɢɱɟɫɤɢɟ ɩɪɟɢɦɭɳɟɫɬɜɚ 

ɍɜɟɥɢɱɟɧɢɟ ɫɨɞɟɪɠɚɧɢɹ ɦɚɫɥɚ ɜ ɫɨɫɬɚɜɟ ɝɟɧɟɪɢɪɭɟɦɨɝɨ ɲɥɚɦɚ ɡɚ ɫɱɟɬ 
ɩɪɢɦɟɧɟɧɢɹ ɜɵɲɟɭɤɚɡɚɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɢ ɭɥɭɱɲɟɧɢɟ ɩɪɨɰɟɫɫɚ ɫɟɩɚɪɚɰɢɢ ɲɥɚɦɚ ɢɡ 
ɠɢɞɤɨɣ ɮɚɡɵ. 

ȼɨɡɞɟɣɫɬɜɢɟ ɧɚ ɪɚɡɥɢɱɧɵɟ ɤɨɦɩɨɧɟɧɬɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 

ɉɪɢɦɟɧɟɧɢɟ ɞɚɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɫɩɨɫɨɛɫɬɜɭɟɬ ɭɜɟɥɢɱɟɧɢɸ ɝɟɧɟɪɚɰɢɢ ɲɥɚɦɚ 
ɜɧɭɬɪɢ ɇɉɁ. ɉɪɢ ɜɟɥɢɱɢɧɟ ɫɨɞɟɪɠɚɧɢɹ ɫɟɪɵ ɜ ɞɨɧɧɵɯ ɨɫɚɞɤɚɯ ɪɚɜɧɨɣ 0,015 ɜ ɜɟɫɨɜɨɦ 
ɫɨɨɬɧɨɲɟɧɢɢ ɬɟɨɪɟɬɢɱɟɫɤɢ ɨɛɴɟɦ ɫɛɨɪɚ ɲɥɚɦɚ ɦɨɠɟɬ ɫɨɫɬɚɜɥɹɬɶ 1500 ɬ/ɝɨɞ ɧɚ ɇɉɁ 
ɦɨɳɧɨɫɬɶɸ 10 ɦɬ/ɝɨɞ. 

ɉɪɢɦɟɧɢɦɨɫɬɶ 

ɇɚ ɫɥɭɱɚɣ ɞɨɫɬɢɠɟɧɢɹ ɩɚɪɚɦɟɬɪɚɦɢ ɧɚ ɞɧɟ ɪɟɡɟɪɜɭɚɪɚ, ɩɚɪɚɦɟɬɪɚɦɢ ɞɨɧɧɵɯ 
ɨɫɬɚɬɤɨɜ ɢ ɜɨɞɵ ɤɪɢɬɢɱɟɫɤɢɯ ɡɧɚɱɟɧɢɣ ɧɚ ɜɵɯɨɞɟ ɢɡ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɭɫɬɚɧɨɜɨɤ, ɧɚ 
ɭɫɬɚɧɨɜɤɚɯ ɞɥɹ ɨɛɟɫɫɨɥɢɜɚɧɢɹ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɫɢɫɬɟɦɚ ɩɪɨɦɵɜɤɢ ɞɨɧɧɵɯ ɨɫɬɚɬɤɨɜ ɞɥɹ 
ɭɞɚɥɟɧɢɹ ɨɫɚɠɞɚɟɦɵɯ ɬɜɟɪɞɵɯ ɜɟɳɟɫɬɜ. 

Ɇɨɬɢɜɵ ɜɧɟɞɪɟɧɢɹ 

ɋɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɩɪɨɰɟɫɫɚ ɫɟɩɚɪɚɰɢɢ ɬɜɟɪɞɵɯ ɱɚɫɬɢɰ, ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɢ 
ɠɢɞɤɨɣ ɮɚɡɵ. 
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ɍɫɬɚɧɨɜɤɢ ɞɥɹ ɨɛɟɫɫɨɥɢɜɚɧɢɹ ɫ ɭɫɬɪɨɣɫɬɜɚɦɢ ɞɥɹ ɨɛɟɫɫɨɥɢɜɚɧɢɹ ɜɫɬɪɟɱɚɸɬɫɹ 
ɞɨɜɨɥɶɧɨ ɪɟɞɤɨ. ɋɥɭɱɚɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɭɫɬɚɧɨɜɨɤ ɞɥɹ ɨɛɟɫɫɨɥɢɜɚɧɢɹ ɦɚɡɭɬɚ ɬɚɤɠɟ 
ɜɫɬɪɟɱɚɸɬɫɹ ɞɨɜɨɥɶɧɨ ɪɟɞɤɨ, ɩɪɢ ɷɬɨɦ ɩɨ ɦɟɪɟ ɭɜɟɥɢɱɟɧɢɹ ɧɨɜɵɯ ɤɨɦɩɥɟɤɫɧɵɯ 
ɩɪɨɰɟɫɫɨɜ ɞɥɹ ɤɨɧɜɟɪɫɢɢ ɨɫɬɚɬɤɨɜ ɧɚ ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ ɩɪɟɞɩɪɢɹɬɢɹɯ 
ɧɚɛɥɸɞɚɟɬɫɹ ɭɜɟɥɢɱɟɧɢɟ ɫɥɭɱɚɟɜ ɷɤɫɩɥɭɚɬɚɰɢɢ ɬɚɤɢɯ ɭɫɬɚɧɨɜɨɤ. ɇɚ ɧɟɤɨɬɨɪɵɯ ɇɉɁ 
ɭɫɬɚɧɨɜɤɢ ɞɥɹ ɨɛɟɫɫɨɥɢɜɚɧɢɹ ɨɛɨɪɭɞɭɸɬ ɫɢɫɬɟɦɚɦɢ ɩɪɨɦɵɜɤɢ ɞɨɧɧɵɯ ɨɫɬɚɬɤɨɜ. 

 

5.21.5 ɉɨɜɬɨɪɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɞɵ ɞɥɹ ɨɛɟɫɫɨɥɢɜɚɧɢɹ 

 

Ɉɩɢɫɚɧɢɟ 

ɉɪɨɰɟɫɫ ɨɛɟɫɫɨɥɢɜɚɧɢɹ ɢɝɪɚɟɬ ɜɚɠɧɭɸ ɪɨɥɶ ɜ ɪɚɦɤɚɯ ɫɬɪɚɬɟɝɢɢ, ɩɪɢɧɹɬɨɣ ɧɚ 
ɇɉɁ, ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɰɟɞɭɪɚɦɢ ɨɱɢɫɬɤɢ ɜɨɞɵ. ȼɨɞɚ, ɢɫɩɨɥɶɡɭɟɦɚɹ ɞɥɹ ɞɪɭɝɢɯ 
ɩɪɨɰɟɫɫɨɜ, ɦɨɠɟɬ ɩɨɜɬɨɪɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɧɚ ɭɫɬɚɧɨɜɤɟ ɞɥɹ ɨɛɟɫɫɨɥɢɜɚɧɢɹ. 
ɇɚɩɪɢɦɟɪ, ɜ ɫɥɭɱɚɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɨɱɢɳɟɧɧɨɣ ɤɢɫɥɨɣ ɜɨɞɵ ɧɚ ɭɫɬɚɧɨɜɤɟ ɩɪɨɦɵɜɤɢ ɢ 
ɨɛɟɫɫɨɥɢɜɚɧɢɹ ɜɨɞɵ ɜɯɨɞɹɳɢɟ ɜ ɟɟ ɫɨɫɬɚɜ ɚɦɦɢɚɤ, ɫɭɥɶɮɢɞɵ ɢ ɮɟɧɨɥɵ ɞɨ ɧɟɤɨɬɨɪɨɣ 
ɫɬɟɩɟɧɢ ɦɨɝɭɬ ɛɵɬɶ ɪɟɫɨɪɛɢɪɨɜɚɧɵ ɜ ɧɟɮɬɶ. 

ȼ ɤɚɱɟɫɬɜɟ ɩɪɨɦɵɜɧɨɣ ɜɨɞɵ ɞɥɹ ɨɛɟɫɫɨɥɢɜɚɧɢɹ ɢɫɩɨɥɶɡɭɸɬ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɜɨɞɵ: 

ɚ) ȼɨɞɚ, ɧɚɤɚɩɥɢɜɚɟɦɚɹ ɜ ɛɚɪɚɛɚɧɟ, ɧɚɯɨɞɹɳɟɦɫɹ ɧɚɜɟɪɯɭ ɭɫɬɚɧɨɜɤɢ 
ɩɟɪɜɢɱɧɨɣ ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɮɬɢ, ɜ ɨɛɴɟɦɟ ɪɚɜɧɨɦ 1 – 2 % ɜɟɫɨɜɨɝɨ ɫɨɨɬɧɨɲɟɧɢɹ ɨɬ 
ɫɵɪɨɣ ɫɦɟɫɢ ɢɡ ɩɚɪɚ ɧɚɝɧɟɬɚɧɢɹ; 

ɛ) (ɇɟɨɱɢɳɟɧɧɵɣ) ɩɚɪɨɤɨɧɞɟɧɫɚɬ ɢɡ ɫɭɲɢɥɨɤ ɥɟɝɤɨɝɨ ɢ ɬɹɠɟɥɨɝɨ ɝɚɡɨɣɥɹ ɢ ɨɬ 
ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɤɨɥɨɧɧɵ ɜɚɤɭɭɦɧɨɣ ɩɟɪɟɝɨɧɤɢ (ɨɤɨɥɨ 3,5% ɜɟɫɨɜɨɝɨ ɫɨɨɬɧɨɲɟɧɢɹ ɨɬ ɫɵɪɶɹ); 

ɜ) Ɉɱɢɳɟɧɧɚɹ ɤɢɫɥɚɹ ɜɨɞɚ ɢ ɞɪɭɝɢɟ ɩɨɬɨɤɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɜɨɞɵ, ɧɟ 
ɫɨɞɟɪɠɚɳɢɟ ɬɜɟɪɞɨɣ ɮɚɡɵ. ȼɨɞɚ, ɩɨɫɬɭɩɚɸɳɚɹ ɢɡ ɫɤɪɭɛɛɟɪɚ ɢ ɤɨɥɨɧɧɵ ɨɬɩɚɪɤɢ, 
ɞɨɜɨɥɶɧɨ ɝɪɹɡɧɚɹ, ɜ ɫɜɹɡɢ ɫ ɱɟɦ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɨɞɢɬɶ ɫɟɩɚɪɚɰɢɸ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 
ɢ ɬɜɟɪɞɨɣ ɮɚɡɵ ɩɟɪɟɞ ɜɵɩɨɥɧɟɧɢɟɦ ɛɢɨɯɢɦɢɱɟɫɤɨɣ ɨɱɢɫɬɤɢ ɢ/ɢɥɢ ɩɟɪɟɞ ɩɨɜɬɨɪɧɵɦ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜɨɞɵ ɧɚ ɭɫɬɚɧɨɜɤɟ ɞɥɹ ɨɛɟɫɫɨɥɢɜɚɧɢɹ ɢ ɩɪɨɦɵɜɤɢ ɜɨɞɵ. Ʉɢɫɥɚɹ ɜɨɞɚ 
ɩɟɪɟɞ ɟɟ ɩɨɜɬɨɪɧɵɦ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɢ/ɢɥɢ ɩɟɪɟɞ ɜɵɩɨɥɧɟɧɢɟɦ ɨɤɨɧɱɚɬɟɥɶɧɨɣ ɨɱɢɫɬɤɢ 
ɧɚ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɹɯ ɫɬɨɱɧɵɯ ɜɨɞɵ ɫɧɚɱɚɥɚ ɧɚɩɪɚɜɥɹɟɬɫɹ ɧɚ ɨɱɢɫɬɤɭ ɜ ɤɨɥɨɧɧɭ 
ɨɬɩɚɪɤɢ ɤɢɫɥɨɣ ɜɨɞɵ; 

ɝ) Ɂɚɦɟɞɥɟɧɧɵɟ ɫɬɨɤɢ ɢɡ ɭɫɬɚɧɨɜɨɤ ɞɥɹ ɨɯɥɚɠɞɟɧɢɹ ɜɨɞɵ ɢ ɤɨɬɥɨɜ. 
Эɤɨɥɨɝɢɱɟɫɤɢɟ ɩɪɟɢɦɭɳɟɫɬɜɚ 

ȼ ɫɥɭɱɚɟ ɩɨɞɨɛɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɨɞɵ ɩɨɤɚɡɚɬɟɥɢ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɧɚɝɪɭɡɤɢ ɧɚ 
ɭɫɬɚɧɨɜɤɟ ɨɱɢɫɬɤɟ ɜɨɞɵ ɢ ɩɨɤɚɡɚɬɟɥɢ ɩɨɬɪɟɛɥɟɧɢɹ ɜɨɞɵ ɜ ɰɟɥɨɦ ɧɚ ɇɉɁ ɦɨɝɭɬ 
ɫɧɢɠɚɬɶɫɹ. 

ȼɨɡɞɟɣɫɬɜɢɟ ɧɚ ɪɚɡɥɢɱɧɵɟ ɤɨɦɩɨɧɟɧɬɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 

ɐɢɤɥɢɱɟɫɤɨɟ ɧɚɝɧɟɬɚɧɢɟ ɩɨɬɨɤɨɜ ɷɦɭɥɶɝɢɪɨɜɚɧɧɨɣ ɜɨɞɵ, ɫɩɨɫɨɛɫɬɜɭɸɳɢɯ 
ɭɯɭɞɲɟɧɢɸ ɫɟɩɚɪɚɰɢɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ /ɜɨɞɵ ɧɚ ɭɫɬɚɧɨɜɤɟ ɞɥɹ ɨɛɟɫɫɨɥɢɜɚɧɢɹ, 
ɱɪɟɡɦɟɪɧɵɣ ɜɵɛɪɨɫ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɜ ɜɨɞɭ. ȼɨɞɭ ɫ ɜɵɫɨɤɢɦ ɨɛɳɢɦ ɫɨɞɟɪɠɚɧɢɟɦ 
ɜɡɜɟɲɟɧɧɵɯ ɱɚɫɬɢɰ ɧɟ ɢɫɩɨɥɶɡɭɸɬ ɧɚ ɭɫɬɚɧɨɜɤɟ ɞɥɹ ɨɛɟɫɫɨɥɢɜɚɧɢɹ ɢ ɩɪɨɦɵɜɤɢ ɜɨɞɵ 
ɞɥɹ ɫɧɢɠɟɧɢɹ ɞɜɢɠɭɳɟɣ ɫɢɥɵ ɢɡɜɥɟɱɟɧɢɹ ɫɨɥɢ ɢɡ ɧɟɮɬɢ ɜɨɞɨɣ. 
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ɉɪɢɦɟɪɵ ɷɦɭɥɶɝɢɪɨɜɚɧɧɵɯ ɫɬɨɤɨɜ ɧɚ ɭɫɬɚɧɨɜɤɚɯ ɞɥɹ ɨɛɟɫɫɨɥɢɜɚɧɢɹ 
ɜɫɬɪɟɱɚɸɬɫɹ ɧɚ ɫɥɟɞɭɸɳɢɯ ɭɫɬɚɧɨɜɤɚɯ: ɧɚ ɭɫɬɚɧɨɜɤɚɯ ɞɥɹ ɨɤɢɫɥɟɧɢɹ ɛɢɬɭɦɚ, 
ɭɫɬɚɧɨɜɤɚɯ ɞɥɹ ɝɢɞɪɨɤɪɟɤɢɧɝɚ, ɭɫɬɚɧɨɜɤɚɯ ɤɨɤɫɨɜɚɧɢɹ (ɝɞɟ ɩɵɥɶ ɹɜɥɹɟɬɫɹ 
ɫɬɚɛɢɥɢɡɚɬɨɪɨɦ ɷɦɭɥɶɫɢɨɧɧɵɯ ɮɚɡ) ɢ ɧɚ ɭɫɬɚɧɨɜɤɚɯ ɮɬɨɪɢɫɬɨɜɨɞɨɪɨɞɧɨɝɨ 
ɚɥɤɢɥɢɪɨɜɚɧɢɹ (ɫ ɤɨɪɪɨɡɢɨɧɧɵɦɢ ɮɬɨɪɢɫɬɵɦɢ ɨɬɥɨɠɟɧɢɹɦɢ). ɋɩɨɫɨɛ ɩɨɜɬɨɪɧɨɝɨ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɨɬɨɤɨɜ ɜɨɞɵ ɢɡ ɭɫɬɚɧɨɜɤɢ ɞɥɹ ɨɛɟɫɫɨɥɢɜɚɧɢɹ ɩɨɥɧɨɫɬɶɸ ɩɪɢɦɟɧɢɦ ɧɚ 
ɧɨɜɵɯ ɇɉɁ ɢ ɩɪɢɦɟɧɢɦ ɫ ɧɟɤɨɬɨɪɵɦɢ ɬɪɭɞɧɨɫɬɹɦɢ ɧɚ ɞɟɣɫɬɜɭɸɳɢɯ ɇɉɁ. ɉɪɢɦɟɧɟɧɢɟ 
ɞɚɧɧɨɝɨ ɫɩɨɫɨɛɚ ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ ɜ ɬɨɦ ɫɥɭɱɚɟ, ɤɨɝɞɚ ɩɪɨɰɟɧɬ ɫɨɞɟɪɠɚɧɢɹ ɫɨɥɟɣ ɜ 
ɫɬɨɱɧɨɣ ɜɨɞɟ ɦɨɠɟɬ ɩɪɟɜɵɲɚɬɶ ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɩɪɟɞɟɥɵ ɢ ɧɚɪɭɲɚɬɶ ɬɟɦ ɫɚɦɵɦ 
ɧɨɪɦɚɥɶɧɵɣ ɪɟɠɢɦ ɷɤɫɩɥɭɚɬɚɰɢɢ ɭɫɬɚɧɨɜɤɢ ɞɥɹ ɛɢɨɜɵɳɟɥɚɱɢɜɚɧɢɹ. 

Эɤɨɧɨɦɢɱɟɫɤɢɟ ɚɫɩɟɤɬɵ 

Ɋɚɫɯɨɞɵ ɧɚ ɫɛɨɪ, ɨɱɢɫɬɤɭ, ɩɟɪɟɤɚɱɤɭ ɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɭ ɬɚɤɢɯ ɩɨɬɨɤɨɜ ɩɨɞɥɟɠɚɬ 
ɪɚɫɫɦɨɬɪɟɧɢɸ. 

Ɇɨɬɢɜɵ ɜɧɟɞɪɟɧɢɹ 

ɋɧɢɠɟɧɢɟ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɧɚɝɪɭɡɤɢ ɧɚ ɭɫɬɚɧɨɜɤɚɯ ɞɥɹ ɨɱɢɫɬɤɢ ɜɨɞɵ ɇɉɁ ɢ 
ɭɦɟɧɶɲɟɧɢɟ ɨɛɴɟɦɨɜ ɩɨɬɪɟɛɥɹɟɦɨɣ ɜɨɞɵ. 

 

5.22 ȼɨɞɨɫɧɚɛɠɟɧɢɟ 

 

ȼɵɛɨɪ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɵ ɨɱɢɫɬɤɢ ɜɨɞɵ ɧɚ ɨɫɧɨɜɟ ɇȾɌ. Ɉɱɢɫɬɧɵɟ 
ɫɨɨɪɭɠɟɧɢɹ ɹɜɥɹɸɬɫɹ ɨɞɧɢɦ ɢɡ ɫɨɫɬɚɜɧɵɯ ɷɥɟɦɟɧɬɨɜ ɫɢɫɬɟɦɵ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢ ɬɟɫɧɨ 
ɫɜɹɡɚɧɵ ɫ ɟɟ ɨɫɬɚɥɶɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ. ȼɨɩɪɨɫ ɨ ɦɟɫɬɟ ɪɚɫɩɨɥɨɠɟɧɢɹ ɨɱɢɫɬɧɨɣ 
ɫɬɚɧɰɢɢ ɪɟɲɚɟɬɫɹ ɩɪɢ ɜɵɛɨɪɟ ɫɯɟɦɵ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɨɛɴɟɤɬɚ. ɑɚɫɬɨ ɨɱɢɫɬɧɵɟ 
ɫɨɨɪɭɠɟɧɢɹ ɪɚɫɩɨɥɚɝɚɸɬ ɜɛɥɢɡɢ ɢɫɬɨɱɧɢɤɚ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɜ 
ɧɟɡɧɚɱɢɬɟɥɶɧɨɦ ɭɞɚɥɟɧɢɢ ɨɬ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ ɩɟɪɜɨɝɨ ɩɨɞɴɟɦɚ. ɇɚɢɛɨɥɶɲɟɟ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɜ ɩɪɚɤɬɢɤɟ ɜɨɞɨɨɱɢɫɬɤɢ (ɨɫɨɛɟɧɧɨ ɜ ɝɨɪɨɞɫɤɢɯ ɜɨɞɨɩɪɨɜɨɞɚɯ) ɢɦɟɸɬ 
ɫɯɟɦɵ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɫ ɫɚɦɨɬɟɱɧɵɦ ɞɜɢɠɟɧɢɟɦ ɜɨɞɵ (ɪɢɫ. 5.1). ȼɨɞɚ, ɩɨɞɚɧɧɚɹ 
ɧɚɫɨɫɚɦɢ ɫɬɚɧɰɢɢ ɩɟɪɜɨɝɨ ɩɨɞɴɟɦɚ, ɫɚɦɨɬɟɤɨɦ ɩɪɨɯɨɞɢɬ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɜɫɟ 
ɨɱɢɫɬɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɢ ɩɨɫɬɭɩɚɟɬ ɜ ɫɛɨɪɧɵɣ ɪɟɡɟɪɜɭɚɪ (ɪɟɡɟɪɜɭɚɪ ɱɢɫɬɨɣ ɜɨɞɵ), ɢɡ 
ɤɨɬɨɪɨɝɨ ɡɚɛɢɪɚɟɬɫɹ ɧɚɫɨɫɚɦɢ ɫɬɚɧɰɢɢ ɜɬɨɪɨɝɨ ɩɨɞɴɟɦɚ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɪɟɡɟɪɜɭɚɪ 
ɱɢɫɬɨɣ ɜɨɞɵ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɫɜɹɡɚɧ ɫ ɤɨɦɩɥɟɤɫɨɦ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɞɨɥɠɟɧ 
ɛɵɬɶ ɪɚɫɩɨɥɨɠɟɧ ɜɛɥɢɡɢ ɨɬ ɧɢɯ, ɬɚɤ ɠɟ ɤɚɤ ɢ ɧɚɫɨɫɧɚɹ ɫɬɚɧɰɢɹ ɜɬɨɪɨɝɨ ɩɨɞɴɟɦɚ. 

 
Ɋɢɫɭɧɨɤ 5.1 – ɋɯɟɦɚ ɨɫɜɟɬɥɟɧɢɹ, ɨɛɟɫɰɜɟɱɢɜɚɧɢɹ ɢ ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɹ ɜɨɞɵ ɫ 

ɩɪɢɦɟɧɟɧɢɟɦ ɨɬɫɬɨɣɧɢɤɨɜ ɢ ɮɢɥɶɬɪɨɜ 
1 – ɧɚɫɨɫɵ I ɩɨɞɴɟɦɚ; 2 – ɪɟɚɝɟɧɬɧɵɣ ɰɟɯ; 3 – ɫɦɟɫɢɬɟɥɶ; 4 – ɤɚɦɟɪɚ 

ɯɥɨɩɶɟɨɛɪɚɡɨɜɚɧɢɹ; 5 – ɨɬɫɬɨɣɧɢɤɢ; 6 – ɮɢɥɶɬɪɵ; 7 – ɪɟɡɟɪɜɭɚɪɵ ɱɢɫɬɨɣ ɜɨɞɵ; 8 – 
ɧɚɫɨɫɵ II ɩɨɞɴɟɦɚ 



ɂɌɋ 30–2017 

525 
 

Ɋɟɲɟɧɢɸ ɜɨɩɪɨɫɚ ɨ ɤɨɦɩɨɧɨɜɤɟ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɞɨɥɠɧɵ ɩɪɟɞɲɟɫɬɜɨɜɚɬɶ 
ɜɵɛɨɪ ɫɯɟɦɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɨɱɢɫɬɤɢ ɜɨɞɵ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɇȾɌ, ɚ ɬɚɤɠɟ 
ɭɫɬɚɧɨɜɥɟɧɢɟ ɬɢɩɚ, ɱɢɫɥɚ ɢ ɪɚɡɦɟɪɨɜ ɨɬɞɟɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɣ (ɨɬɫɬɨɣɧɢɤɨɜ, ɮɢɥɶɬɪɨɜ ɢ 
ɞɪ.). ɗɬɨɬ ɜɵɛɨɪ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚ ɨɫɧɨɜɟ ɪɟɡɭɥɶɬɚɬɨɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɚɧɚɥɢɡɨɜ ɜɨɞɵ 
ɢɫɬɨɱɧɢɤɚ ɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɪɟɛɨɜɚɧɢɣ ɩɨɬɪɟɛɢɬɟɥɟɣ ɤ ɤɚɱɟɫɬɜɭ ɜɨɞɵ. ȼɵɛɨɪ ɫɯɟɦɵ 
ɨɱɢɫɬɤɢ ɜɨɞɵ, ɬɢɩɚ ɫɨɨɪɭɠɟɧɢɣ ɢ ɢɯ ɤɨɦɩɨɧɨɜɤɢ ɞɨɥɠɟɧ ɛɵɬɶ ɫɞɟɥɚɧ ɧɚ ɨɫɧɨɜɚɧɢɢ 
ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɫɪɚɜɧɟɧɢɣ ɜɨɡɦɨɠɧɵɯ ɜɚɪɢɚɧɬɨɜ. 

 

5.23 Ʉɚɧɚɥɢɡɚɰɢɹ ɢ ɨɱɢɫɬɧɵɟ ɫɨɨɪɭɠɟɧɢɹ 

 

5.23.1 Ɍɟɯɧɨɥɨɝɢɢ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ 

 

Ɋɟɤɨɦɟɧɞɭɟɦɵɟ ɇȾɌ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 5.14. 
 

Ɍɚɛɥɢɰɚ 5.14 – Ɋɟɤɨɦɟɧɞɭɟɦɵɟ ɇȾɌ 

 

5.23.2 Ʉɚɧɚɥɢɡɚɰɢɨɧɧɵɟ ɧɚɫɨɫɵ 

 

ɇȾɌ ɹɜɥɹɸɬɫɹ: 
– ɋɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɩɪɨɰɟɞɭɪɵ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɤɚɧɚɥɢɡɚɰɢɨɧɧɨɣ 

ɫɢɫɬɟɦɵ ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɨɜɵɲɟɧɢɹ ɤɚɱɟɫɬɜɚ ɫɵɪɶɟɜɵɯ ɫɬɨɤɨɜ, ɩɨɫɬɭɩɚɸɳɢɯ ɧɚ 
ɜɨɞɨɨɱɢɫɬɧɵɟ ɫɨɨɪɭɠɟɧɢɹ; 

– ȼɵɞɟɥɟɧɢɟ ɨɬɞɟɥɶɧɵɯ ɩɨɬɨɤɨɜ ɜɨɞɵ ɛɟɡ ɫɨɞɟɪɠɚɧɢɹ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ, ɩɨɬɨɤɨɜ, 
ɩɟɪɢɨɞɢɱɟɫɤɢ ɡɚɝɪɹɡɧɹɟɦɵɯ ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ ɢ ɩɨɬɨɤɨɜ, ɩɨɫɬɨɹɧɧɨ ɡɚɝɪɹɡɧɹɟɦɵɯ 
ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ. ɉɨɫɥɟɞɧɢɣ ɢɡ ɩɨɬɨɤɨɜ ɩɨɞɪɚɡɞɟɥɹɸɬ ɧɚ ɩɨɬɨɤɢ ɧɢɡɤɨɝɨ ɢ ɜɵɫɨɤɨɝɨ 
ȻɉɄ (ɛɢɨɯɢɦɢɱɟɫɤɨɝɨ ɩɨɬɪɟɛɥɟɧɢɹ ɤɢɫɥɨɪɨɞɚ), ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɧɚɩɪɚɜɥɹɬɶ ɧɚ 
ɛɢɨɯɢɦɢɱɟɫɤɭɸ ɨɱɢɫɬɤɭ, ɞɨɨɱɢɫɬɤɭ ɫɬɨɱɧɵɯ ɜɨɞ ɢɥɢ ɩɨɜɬɨɪɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ; 

– ȼ ɩɪɨɰɟɫɫɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɟɫɤɨɥɶɤɨ 
ɧɟɛɨɥɶɲɢɯ Ʉɇɋ ɜɦɟɫɬɨ ɨɞɧɨɣ ɤɪɭɩɧɨɝɚɛɚɪɢɬɧɨɣ. 

ɋɩɨɫɨɛ/ 
ɬɟɯɧɨɥɨɝɢɹ Ɉɩɢɫɚɧɢɟ ɉɪɢɦɟɧɟɧɢɟ 

Ɉɩɬɢɦɢɡɚɰɢɹ 
ɩɪɨɰɟɫɫɚ ɨɱɢɫɬɤɢ 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɣ ɢ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ 
ɫɬɟɩɟɧɶɸ ɡɚɝɪɹɡɧɟɧɢɹ ɫɬɨɱɧɵɯ ɜɨɞ 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 

Ʉɨɦɩɥɟɤɫɧɵɟ 
ɡɚɤɪɵɬɵɟ ɨɱɢɫɬɧɵɟ 
ɫɨɨɪɭɠɟɧɢɹ ɫ 
ɡɚɦɤɧɭɬɵɦ ɰɢɤɥɨɦ 
ɜɨɞɨɩɨɥɶɡɨɜɚɧɢɹ 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɦɩɥɟɤɫɧɵɯ ɡɚɤɪɵɬɵɯ 
ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɫ ɡɚɦɤɧɭɬɵɦ 
ɰɢɤɥɨɦ ɜɨɞɨɩɨɥɶɡɨɜɚɧɢɹ, ɜɤɥɸɱɚɸɳɢɯ 
ɛɥɨɤɢ ɮɥɨɬɚɰɢɢ, ɛɢɨɥɨɝɢɱɟɫɤɨɣ 
ɨɱɢɫɬɤɢ, ɦɟɦɛɪɚɧɧɵɟ ɢ ɭɝɨɥɶɧɵɟ 
ɮɢɥɶɬɪɵ, ɭɫɬɚɧɨɜɤɭ ɨɛɪɚɬɧɨɝɨ ɨɫɦɨɫɚ, 
ɦɟɦɛɪɚɧɧɵɟ ɛɢɨɪɟɚɤɬɨɪɚ (ɆȻɊ) 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ ɞɥɹ 
ɧɨɜɵɯ ɢ 
ɪɟɤɨɧɫɬɪɭɢɪɭɟɦɵɯ 
ɭɫɬɚɧɨɜɨɤ 

Ʉɨɧɬɪɨɥɶ 
ɩɨɫɬɭɩɚɸɳɢɯ ɧɚ 
ɨɱɢɫɬɧɵɟ ɫɨɨɪɭɠɟɧɢɹ 
ɫɬɨɱɧɵɯ ɜɨɞ 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɞɥɹ ɩɪɨɛɨɨɬɛɨɪɚ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ ɩɪɨɛɨɨɬɛɨɪɧɢɤɨɜ, 
ɩɪɨɜɟɞɟɧɢɟ ɚɧɚɥɢɡɨɜ ɩɪɨɛ ɫɬɨɱɧɵɯ 
ɜɨɞ 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 

ɉɪɟɞɨɬɜɪɚɳɟɧɢɟ 
ɪɚɡɥɢɜɨɜ ɢ ɭɬɟɱɟɤ 

ɉɪɨɜɟɞɟɧɢɟ ɫɩɟɰɢɚɥɶɧɵɯ 
ɦɟɪɨɩɪɢɹɬɢɣ ɢ/ɢɥɢ ɩɨɞɤɥɸɱɟɧɢɟ 
ɜɪɟɦɟɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɢ 
ɨɫɨɛɵɯ ɨɛɫɬɨɹɬɟɥɶɫɬɜɚɯ, ɬɚɤɢɯ ɤɚɤ 
ɭɬɟɱɤɢ, ɪɚɡɝɟɪɦɟɬɢɡɚɰɢɹ ɢ ɬ.ɞ. 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 
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5.24 ɋɢɫɬɟɦɚ ɨɱɢɫɬɤɢ ɜɵɛɪɨɫɨɜ ɢ ɮɚɤɟɥɶɧɵɟ ɭɫɬɚɧɨɜɤɢ 

 

5.24.1 Ɇɨɧɢɬɨɪɢɧɝ ɜɵɛɪɨɫɨɜ ɜ ɜɨɡɞɭɯ ɢ ɤɥɸɱɟɜɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɩɚɪɚɦɟɬɪɨɜ 

 

ɇȾɌ ɡɚɤɥɸɱɚɸɬɫɹ ɜ ɦɨɧɢɬɨɪɢɧɝɟ ɜɵɛɪɨɫɨɜ ɜ ɜɨɡɞɭɯ ɢ ɤɥɸɱɟɜɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɩɚɪɚɦɟɬɪɨɜ ɧɚ ɭɫɬɚɧɨɜɤɚɯ, ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 5.15. 
 
Ɍɚɛɥɢɰɚ 5.15 – Ɇɨɧɢɬɨɪɢɧɝ ɜɵɛɪɨɫɨɜ 

Ɉɩɢɫɚɧɢɟ Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ 
ɭɫɬɚɧɨɜɤɚ 

Ɇɢɧɢɦɚɥɶɧɚɹ 
ɱɚɫɬɨɬɚ 

Ɇɨɧɢɬɨɪɢɧɝ ɜɵɛɪɨɫɨɜ ɜ ɜɨɡɞɭɯ  

Ɇɨɧɢɬɨɪɢɧɝ SɈx, NOx ɢ ɩɵɥɢ, ɫɜɹɡɚɧɧɵɣ ɫ 
ɤɨɧɬɪɨɥɟɦ ɤɨɫɜɟɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ 

ɍɫɬɚɧɨɜɤɢ 
ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ 
ɤɪɟɤɢɧɝɚ ɢ ɭɫɬɚɧɨɜɤɢ 
ɫɠɢɝɚɧɢɹ 

ɇɟɩɪɟɪɵɜɧɨ (1) 

ɍɫɬɚɧɨɜɤɢ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɟɪɵ 

ɇɟɩɪɟɪɵɜɧɨ (2) 
ɞɥɹ SOx 

Ɇɨɧɢɬɨɪɢɧɝ ɜɵɛɪɨɫɨɜ NH3, ɜ ɨɫɨɛɟɧɧɨɫɬɢ 
ɤɨɝɞɚ ɢɫɩɨɥɶɡɭɸɬɫɹ ɬɟɯɧɨɥɨɝɢɢ 
ɢɡɛɢɪɚɬɟɥɶɧɨɝɨ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ 
ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ (SCR) ɢɥɢ ɫɟɥɟɤɬɢɜɧɨɝɨ 
(ɢɡɛɢɪɚɬɟɥɶɧɨɝɨ) ɧɟɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ 
ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ (SNCR) 

ȼɫɟ ɭɫɬɚɧɨɜɤɢ ɫ ɂɄȼ 
ɢ ɂɇɄȼ 

ɇɟɩɪɟɪɵɜɧɨ 

Ɇɨɧɢɬɨɪɢɧɝ ɜɵɛɪɨɫɨɜ CO ɩɪɢ ɧɟɩɨɥɧɨɦ 
ɫɝɨɪɚɧɢɢ, ɨɫɨɛɟɧɧɨ ɧɚ ɭɫɬɚɧɨɜɤɚɯ ɎɄɄ ɢɥɢ 
ɬɚɦ, ɝɞɟ ɩɪɢɦɟɧɹɸɬɫɹ ɩɟɪɜɢɱɧɵɟ 
ɬɟɯɧɨɥɨɝɢɢ ɞɥɹ ɫɧɢɠɟɧɢɹ ɜɵɛɪɨɫɨɜ NOx 

ɍɫɬɚɧɨɜɤɢ 
ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ 
ɤɪɟɤɢɧɝɚ ɢ 
ɫɠɢɝɚɬɟɥɶɧɵɟ 
ɭɫɬɚɧɨɜɤɢ 

ɇɟɩɪɟɪɵɜɧɨ 

Ɇɨɧɢɬɨɪɢɧɝ ɜɵɛɪɨɫɨɜ ɦɟɬɚɥɥɨɜ (Ni, Sb, V) 

ɍɫɬɚɧɨɜɤɢ ɤɚɬɚɥɢɬɢ-
ɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ ɢ 
ɫɠɢɝɚɬɟɥɶɧɵɟ 
ɭɫɬɚɧɨɜɤɢ 

ȿɠɟɦɟɫɹɱɧɨ 

Ɇɨɧɢɬɨɪɢɧɝ ɞɢɨɤɫɢɧɨɜ ɢ ɮɭɪɚɧɚ 
ɍɫɬɚɧɨɜɤɚ 
ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ 
ɪɢɮɨɪɦɢɧɝɚ 

ȿɠɟɝɨɞɧɨ 

Ɇɨɧɢɬɨɪɢɧɝ ɤɥɸɱɟɜɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɩɚɪɚɦɟɬɪɨɜ 

 

Ɇɨɧɢɬɨɪɢɧɝ ɩɚɪɚɦɟɬɪɨɜ ɞɥɹ 
ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ/ɫɨɤɪɚɳɟɧɢɹ ɡɚɝɪɹɡɧɟɧɢɹ, 
ɧɚɩɪɢɦɟɪ, ɫɨɞɟɪɠɚɧɢɟ Ɉ2 ɜ ɞɵɦɨɜɨɦ ɝɚɡɟ, 
ɫɨɞɟɪɠɚɧɢɟ N ɢ S ɜ ɬɨɩɥɢɜɟ ɢɥɢ ɫɵɪɶɟ 

ɍɫɬɚɧɨɜɤɢ ɤɚɬɚɥɢɬɢ-
ɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ ɢ 
ɫɠɢɝɚɬɟɥɶɧɵɟ 
ɭɫɬɚɧɨɜɤɢ 

ɇɟɩɪɟɪɵɜɧɨ ɧɚ 
ɫɨɞɟɪɠɚɧɢɟ Ɉ2. 
ɉɟɪɢɨɞɢɱɟɫɤɢ, 
ɨɫɧɨɜɵɜɚɹɫɶ 
ɧɚ ɡɚɦɟɧɟ 
ɬɨɩɥɢɜɚ/ ɫɵɪɶɹ 

Ɇɨɧɢɬɨɪɢɧɝ ɤɥɸɱɟɜɵɯ ɩɚɪɚɦɟɬɪɨɜ ɞɥɹ 
ɨɛɟɫɩɟɱɟɧɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɪɨɰɟɫɫɚ, 
ɧɚɩɪɢɦɟɪ, ɬɟɦɩɟɪɚɬɭɪɵ, ɩɨɬɨɤɚ ɜɨɡɞɭɯɚ 

ɍɫɬɚɧɨɜɤɢ ɤɚɬɚɥɢɬɢ-
ɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ, 
ɫɠɢɝɚɬɟɥɶɧɵɟ 
ɭɫɬɚɧɨɜɤɢ, ɭɫɬɚɧɨɜɤɢ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɟɪɵ 

ɇɟɩɪɟɪɵɜɧɨ 
ɢɥɢ 
ɩɟɪɢɨɞɢɱɟɫɤɢ, 
ɨɫɧɨɜɵɜɚɹɫɶ 
ɧɚ 
ɭɫɬɨɣɱɢɜɨɫɬɢ 
ɩɪɨɰɟɫɫɚ. 

Ɇɨɧɢɬɨɪɢɧɝ, ɨɫɧɨɜɚɧɧɵɣ ɧɚ ɢɡɦɟɪɟɧɢɢ ɜɵɛɪɨɫɨɜ SOx, ɦɨɠɟɬ ɛɵɬɶ ɡɚɦɟɧɟɧ 
ɪɚɫɱɟɬɚɦɢ, ɫɜɹɡɚɧɧɵɦɢ ɫ ɡɚɦɟɪɚɦɢ ɫɨɞɟɪɠɚɧɢɹ ɫɟɪɵ ɜ ɬɨɩɥɢɜɟ ɢɥɢ ɫɵɪɶɟ, ɤɨɝɞɚ 
ɦɨɠɟɬ ɛɵɬɶ ɞɨɤɚɡɚɧɨ, ɱɬɨ ɞɚɧɧɚɹ ɚɥɶɬɟɪɧɚɬɢɜɚ ɜɟɞɟɬ ɤ ɫɧɢɠɟɧɢɸ ɭɪɨɜɧɹ 
ɩɨɝɪɟɲɧɨɫɬɢ. 
ɇɟɩɪɟɪɵɜɧɵɣ ɦɨɧɢɬɨɪɢɧɝ ɜɵɛɪɨɫɨɜ SOx ɫ ɭɫɬɚɧɨɜɤɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɟɪɵ ɦɨɠɟɬ ɛɵɬɶ 
ɡɚɦɟɧɟɧ ɦɚɬɟɪɢɚɥɶɧɵɦ ɛɚɥɚɧɫɨɦ ɩɪɢ ɭɫɥɨɜɢɢ, ɱɬɨ ɧɟɨɛɯɨɞɢɦɵɟ ɢɡɦɟɪɟɧɢɹ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɭɫɬɚɧɨɜɤɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɟɪɵ ɨɫɧɨɜɚɧɵ ɧɚ ɪɟɝɭɥɹɪɧɵɯ ɢɫɩɵɬɚɧɢɹɯ 
ɬɟɯɧɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɭɫɬɚɧɨɜɤɢ. 
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5.24.2 ɗɤɫɩɥɭɚɬɚɰɢɹ ɫɢɫɬɟɦ ɨɱɢɫɬɤɢ ɨɬɯɨɞɹɳɢɯ ɝɚɡɨɜ 

 

ɇɚɢɥɭɱɲɢɦɢ ɞɨɫɬɭɩɧɵɦɢ ɬɟɯɧɨɥɨɝɢɹɦɢ ɹɜɥɹɸɬɫɹ ɬɟɯɧɨɥɨɝɢɢ ɢɡɜɥɟɱɟɧɢɹ ɢɡ 
ɨɬɯɨɞɹɳɢɯ ɝɚɡɨɜ ɢ ɭɬɢɥɢɡɚɰɢɢ ɫɟɪɨɫɨɞɟɪɠɚɳɢɯ ɫɨɟɞɢɧɟɧɢɣ ɩɭɬɟɦ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɷɥɟɦɟɧɬɚɪɧɨɣ ɫɟɪɵ ɢ ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ. ɋɭɦɦɚɪɧɚɹ ɦɨɳɧɨɫɬɶ ɩɪɨɰɟɫɫɨɜ, 

ɭɬɢɥɢɡɢɪɭɸɳɢɯ ɫɟɪɭ, ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ ɩɟɪɟɪɚɛɨɬɤɭ ɜ ɬɨɜɚɪɧɭɸ ɩɪɨɞɭɤɰɢɸ ɜɫɟɣ 
ɫɟɪɵ, ɩɨɫɬɭɩɚɸɳɟɣ ɫ ɫɵɪɶɟɦ. 

ɇȾɌ ɧɟ ɹɜɥɹɟɬɫɹ ɫɠɢɝɚɧɢɟ, ɧɚɩɪɢɦɟɪ, ɜ ɮɚɤɟɥɟ ɧɟɨɱɢɳɟɧɧɵɯ ɨɬ ɫɟɪɵ 
ɨɬɯɨɞɹɳɢɯ ɝɚɡɨɜ, ɛɟɡ ɩɨɥɟɡɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɜɵɞɟɥɹɸɳɟɝɨɫɹ ɩɪɢ ɝɨɪɟɧɢɢ ɬɟɩɥɚ. 
Ⱦɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɢ ɫɨɤɪɚɳɟɧɢɹ ɜɵɛɪɨɫɨɜ ɚɦɦɢɚɤɚ (NH3) ɜ ɜɨɡɞɭɯ ɩɪɢ ɩɪɢɦɟɧɟɧɢɢ 
ɬɟɯɧɨɥɨɝɢɣ ɫɟɥɟɤɬɢɜɧɨɝɨ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɢ ɧɟɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ (ɋɄȼ, 
ɋɇɄȼ) ɇȾɌ ɹɜɥɹɟɬɫɹ ɩɨɞɞɟɪɠɚɧɢɟ ɩɨɞɯɨɞɹɳɢɯ ɪɚɛɨɱɢɯ ɭɫɥɨɜɢɣ ɞɥɹ ɫɢɫɬɟɦ ɨɱɢɫɬɤɢ 
ɨɬɪɚɛɨɬɚɧɧɨɝɨ ɝɚɡɚ ɋɄȼ ɢ ɋɇɄȼ ɫ ɰɟɥɶɸ ɫɨɤɪɚɳɟɧɢɹ ɜɵɛɪɨɫɨɜ ɧɟɩɪɨɪɟɚɝɢɪɨɜɚɜɲɟɝɨ 
NH3. 

Ⱦɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɢ ɫɧɢɠɟɧɢɹ ɜɵɛɪɨɫɨɜ ɜ ɜɨɡɞɭɯ ɫ ɭɫɬɚɧɨɜɤɢ ɨɬɩɚɪɤɢ ɤɢɫɥɨɣ 
ɜɨɞɵ ɇȾɌ ɹɜɥɹɟɬɫɹ ɧɚɩɪɚɜɥɟɧɢɟ ɤɢɫɥɵɯ ɨɬɯɨɞɹɳɢɯ ɝɚɡɨɜ ɫ ɞɚɧɧɨɣ ɭɫɬɚɧɨɜɤɢ ɧɚ 
ɭɫɬɚɧɨɜɤɭ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɟɪɵ ɢɥɢ ɧɚ ɥɸɛɨɣ ɷɤɜɢɜɚɥɟɧɬɧɵɣ ɩɪɨɰɟɫɫ ɨɱɢɫɬɤɢ ɝɚɡɚ. ɇȾɌ 
ɧɟ ɹɜɥɹɟɬɫɹ ɩɪɹɦɨɟ ɫɠɢɝɚɧɢɟ ɝɚɡɚ ɫ ɭɫɬɚɧɨɜɤɢ ɨɬɩɚɪɤɢ ɤɢɫɥɨɣ ɜɨɞɵ ɢ 
ɧɟɤɨɧɞɟɧɫɢɪɭɸɳɢɯɫɹ ɧɟɨɱɢɳɟɧɧɵɯ ɝɚɡɨɜ. 

 

5.24.3 Ɂɚɤɥɸɱɟɧɢɹ ɇȾɌ ɞɥɹ ɮɚɤɟɥɨɜ 

 

Ⱦɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɜɵɛɪɨɫɨɜ ɜ ɚɬɦɨɫɮɟɪɭ ɨɬ ɮɚɤɟɥɨɜ ɇȾɌ ɹɜɥɹɟɬɫɹ 
ɩɪɢɦɟɧɟɧɢɟ ɮɚɤɟɥɶɧɨɝɨ ɫɠɢɝɚɧɢɹ ɬɨɥɶɤɨ ɜ ɷɤɫɬɪɟɧɧɵɯ ɫɢɬɭɚɰɢɹɯ ɢɥɢ ɩɪɢ ɨɫɨɛɵɯ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɭɫɥɨɜɢɹɯ (ɧɚɩɪɢɦɟɪ, ɩɭɫɤ, ɨɫɬɚɧɨɜ). 

 

5.24.4 ɉɟɪɟɱɟɧɶ ɞɨɫɬɭɩɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɞɥɹ ɫɧɢɠɟɧɢɹ ɜɵɛɪɨɫɨɜ ɜ 
ɚɬɦɨɫɮɟɪɭ ɦɚɪɤɟɪɧɵɯ ɜɟɳɟɫɬɜ 
 
ɇɚɢɥɭɱɲɢɦɢ ɞɨɫɬɭɩɧɵɦɢ ɬɟɯɧɨɥɨɝɢɹɦɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ ɦɢɧɢɦɢɡɚɰɢɸ ɜɵɛɪɨɫɨɜ 
ɦɚɪɤɟɪɧɵɯ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ, ɫɱɢɬɚɬɶ ɬɟɯɧɨɥɨɝɢɢ, ɨɩɢɫɚɧɧɵɟ ɜ 
ɬɚɛɥɢɰɚɯ 5.16-5.22. 
 
Ɍɚɛɥɢɰɚ 5.16 – Ɍɟɯɧɨɥɨɝɢɢ ɫɧɢɠɟɧɢɹ ɷɦɢɫɫɢɢ ɜ ɚɬɦɨɫɮɟɪɭ ɩɵɥɢ 
Ɍɟɯɧɨɥɨɝɢɹ Ɉɩɢɫɚɧɢɟ 

ɗɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɢɣ 
ɨɫɚɞɢɬɟɥɶ 

ɗɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɢɟ ɨɫɚɞɢɬɟɥɢ ɪɚɛɨɬɚɸɬ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨ 
ɱɚɫɬɢɰɵ ɡɚɪɹɠɚɸɬɫɹ ɢ ɪɚɡɞɟɥɹɸɬɫɹ ɩɨɞ ɜɥɢɹɧɢɟɦ 
ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɨɥɹ. ɗɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɢɟ ɨɫɚɞɢɬɟɥɢ 
ɫɩɨɫɨɛɧɵ ɮɭɧɤɰɢɨɧɢɪɨɜɚɬɶ ɩɪɢ ɲɢɪɨɤɨɦ ɞɢɚɩɚɡɨɧɟ ɭɫɥɨɜɢɣ. 
ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɜ ɫɧɢɠɟɧɢɢ ɭɪɨɜɧɹ ɡɚɩɵɥɟɧɧɨɫɬɢ ɦɨɠɟɬ 
ɡɚɜɢɫɟɬɶ ɨɬ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɪɚɛɨɬɵ (ɪɚɡɦɟɪɨɜ), 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɤɚɬɚɥɢɡɚɬɨɪɚ ɢ ɭɫɬɪɨɣɫɬɜ ɩɨ ɭɞɚɥɟɧɢɸ ɱɚɫɬɢɰ, 
ɧɚɯɨɞɹɳɢɯɫɹ ɜɵɲɟ ɩɨ ɩɨɬɨɤɭ 

Ɇɟɲɨɱɧɵɣ ɮɢɥɶɬɪ 

Ɇɟɲɨɱɧɵɟ ɮɢɥɶɬɪɵ ɩɪɨɢɡɜɨɞɹɬɫɹ ɢɡ ɩɪɨɧɢɰɚɟɦɨɣ ɬɤɚɧɟɜɨɣ 
ɨɫɧɨɜɵ ɢɥɢ ɜɨɣɥɨɤɚ, ɱɟɪɟɡ ɤɨɬɨɪɵɣ ɩɪɨɯɨɞɹɬ ɝɚɡɵ ɞɥɹ 
ɭɞɚɥɟɧɢɹ ɱɚɫɬɢɰ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɦɟɲɨɱɧɨɝɨ ɮɢɥɶɬɪɚ 
ɬɪɟɛɭɟɬ ɜɵɛɨɪɚ ɦɚɬɟɪɢɚɥɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɨɬɯɨɞɹɳɢɯ ɝɚɡɨɜ ɢ ɦɚɤɫɢɦɚɥɶɧɨɣ ɪɚɛɨɱɟɣ 
ɬɟɦɩɟɪɚɬɭɪɟ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 5.16 
Ɍɟɯɧɨɥɨɝɢɹ Ɉɩɢɫɚɧɢɟ 

Ɇɧɨɝɨɫɬɭɩɟɧɱɚɬɵɟ 
ɰɢɤɥɨɧɧɵɟ 
ɫɟɩɚɪɚɬɨɪɵ 

Ɍɟɪɦɢɧ ɫɟɩɚɪɚɬɨɪ ɬɪɟɬɶɟɣ ɫɬɭɩɟɧɢ ɨɬɧɨɫɢɬɫɹ ɤ ɭɫɬɪɨɣɫɬɜɭ 
ɥɨɜɭɲɤɢ ɰɢɤɥɨɧɧɵɦ ɫɩɨɫɨɛɨɦ ɢɥɢ ɫɢɫɬɟɦɟ, ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɡɚ 
ɞɜɭɦɹ ɫɬɭɩɟɧɹɦɢ ɰɢɤɥɨɧɨɜ. ɇɚɢɛɨɥɟɟ ɩɪɢɧɹɬɚɹ ɤɨɧɫɬɪɭɤɰɢɹ 
ɫɟɩɚɪɚɬɨɪɚ ɫɨɫɬɨɢɬ ɢɡ ɨɞɧɨɝɨ ɫɨɫɭɞɚ, ɫɨɞɟɪɠɚɳɟɝɨ ɦɧɨɝɨ 
ɰɢɤɥɨɧɨɜ ɢɥɢ ɷɬɨ ɦɨɠɟɬ ɛɵɬɶ ɭɥɭɱɲɟɧɧɚɹ ɬɟɯɧɨɥɨɝɢɹ – 
ɜɢɯɪɟɜɨɣ-ɬɪɭɛɱɚɬɵɣ ɫɟɩɚɪɚɬɨɪ. Ɋɚɛɨɬɚ ɜ ɨɫɧɨɜɧɨɦ ɡɚɜɢɫɢɬ 
ɨɬ ɤɨɧɰɟɧɬɪɚɰɢɢ ɱɚɫɬɢɰ ɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɨ ɪɚɡɦɟɪɚɦ 
ɤɚɬɚɥɢɡɚɬɨɪɧɨɣ ɩɵɥɢ, ɧɚɯɨɞɹɳɟɣɫɹ ɧɢɠɟ ɩɨ ɩɨɬɨɤɭ ɰɢɤɥɨɧɨɜ 
ɜɧɭɬɪɢ ɪɟɝɟɧɟɪɚɬɨɪɚ  

ɐɟɧɬɪɨɛɟɠɧɵɟ 
ɩɪɨɦɵɜɚɬɟɥɢ 

ȼ ɰɟɧɬɪɨɛɟɠɧɵɯ ɩɪɨɦɵɜɚɬɟɥɹɯ ɫɨɜɦɟɳɟɧ ɩɪɢɧɰɢɩ ɰɢɤɥɨɧɚ ɢ 
ɢɧɬɟɧɫɢɜɧɨɝɨ ɤɨɧɬɚɤɬɚ ɫ ɜɨɞɨɣ, ɧɚɩɪɢɦɟɪ ɫɤɪɭɛɛɟɪ ȼɟɧɬɭɪɢ 

Ɏɢɥɶɬɪ ɬɪɟɬɶɟɣ 
ɫɬɭɩɟɧɢ ɫ ɨɛɪɚɬɧɨɣ 
ɩɪɨɦɵɜɤɨɣ 

Ʉɟɪɚɦɢɱɟɫɤɢɟ ɢɥɢ ɦɟɬɚɥɥɨɤɟɪɚɦɢɱɟɫɤɢɟ ɮɢɥɶɬɪɵ ɨɛɪɚɬɧɨɣ 
ɩɪɨɦɵɜɤɢ – ɭɫɬɪɨɣɫɬɜɚ, ɧɚ ɤɨɬɨɪɵɯ ɡɚɞɟɪɠɚɧɧɵɟ ɜ ɤɚɱɟɫɬɜɟ 
ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɨɫɚɞɤɚ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɬɜɟɪɞɵɟ ɷɥɟɦɟɧɬɵ 
ɭɞɚɥɹɸɬɫɹ ɨɛɪɚɬɧɵɦ ɩɨɬɨɤɨɦ. Ɉɬɞɟɥɟɧɧɵɟ ɬɜɟɪɞɵɟ ɱɚɫɬɢɰɵ 
ɡɚɬɟɦ ɜɵɞɭɜɚɸɬɫɹ ɢɡ ɫɢɫɬɟɦɵ ɮɢɥɶɬɪɚɰɢɢ 

 
Ɍɚɛɥɢɰɚ 5.17 – Ɍɟɯɧɨɥɨɝɢ ɫɧɢɠɟɧɢɹ ɷɦɢɫɫɢɢ ɜ ɚɬɦɨɫɮɟɪɭ ɨɤɫɢɞɨɜ ɚɡɨɬɚ (NOx) 
Ɍɟɯɧɨɥɨɝɢɹ Ɉɩɢɫɚɧɢɟ 
Ɇɨɞɢɮɢɤɚɰɢɢ ɫɠɢɝɚɧɢɹ 

ɋɧɢɠɟɧɢɟ 
ɫɨɨɬɧɨɲɟɧɢɹ 
ɜɨɡɞɭɯ/ɬɨɩɥɢɜɨ  

Ɍɟɯɧɨɥɨɝɢɹ ɨɫɧɨɜɵɜɚɟɬɫɹ ɜ ɨɫɧɨɜɧɨɦ ɧɚ ɫɥɟɞɭɸɳɟɦ: 
ɋɧɢɠɟɧɢɟ ɞɨ ɦɢɧɢɦɭɦɚ ɭɬɟɱɟɤ ɜɨɡɞɭɯɚ ɜ ɩɟɱɶ 
Ɍɳɚɬɟɥɶɧɵɣ ɤɨɧɬɪɨɥɶ ɜɨɡɞɭɯɚ, ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɞɥɹ ɝɨɪɟɧɢɹ 
Ɇɨɞɢɮɢɰɢɪɨɜɚɧɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɤɚɦɟɪɵ ɝɨɪɟɧɢɹ ɩɟɱɢ  

ɋɬɭɩɟɧɱɚɬɨɟ 
ɫɠɢɝɚɧɢɟ 

ɋɬɭɩɟɧɱɚɬɚɹ ɩɨɞɚɱɚ ɜɨɡɞɭɯɚ –ɝɨɪɟɧɢɟ ɫ ɧɟɞɨɫɬɚɬɤɨɦ ɜɨɡɞɭɯɚ 
ɢ ɜɜɨɞ ɨɫɬɚɜɲɟɝɨɫɹ ɜɨɡɞɭɯɚ ɢɥɢ ɤɢɫɥɨɪɨɞɚ ɜ ɩɟɱɶ ɞɥɹ 
ɡɚɜɟɪɲɟɧɢɹ ɝɨɪɟɧɢɹ 
ɋɬɭɩɟɧɱɚɬɚɹ ɩɨɞɚɱɚ ɬɨɩɥɢɜɚ – ɩɟɪɜɢɱɧɨɟ ɩɥɚɦɹ ɫ ɧɢɡɤɢɦ 
ɢɦɩɭɥɶɫɨɦ ɪɚɡɜɢɜɚɟɬɫɹ ɜ ɭɫɬɶɟ ɝɨɪɟɥɤɢ, ɜɬɨɪɢɱɧɨɟ ɩɥɚɦɹ 
ɩɨɤɪɵɜɚɟɬ ɤɨɪɟɧɶ ɩɟɪɜɢɱɧɨɝɨ ɩɥɚɦɟɧɢ, ɫɧɢɠɚɹ ɟɝɨ 
ɜɧɭɬɪɟɧɧɸɸ ɬɟɦɩɟɪɚɬɭɪɭ  

Ɋɟɰɢɪɤɭɥɹɰɢɹ 
ɞɵɦɨɜɨɝɨ ɝɚɡɚ 

ɉɨɞɪɚɡɭɦɟɜɚɟɬɫɹ ɩɨɜɬɨɪɧɵɣ ɜɵɩɭɫɤ ɨɬɯɨɞɹɳɟɝɨ ɝɚɡɚ ɢɡ ɩɟɱɢ 
ɧɚ ɩɥɚɦɹ ɞɥɹ ɫɧɢɠɟɧɢɹ ɫɨɞɟɪɠɚɧɢɹ ɤɢɫɥɨɪɨɞɚ ɢ ɬɟɦ ɫɚɦɵɦ 
ɬɟɦɩɟɪɚɬɭɪɵ ɩɥɚɦɟɧɢ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɫɩɟɰɢɚɥɶɧɵɯ ɝɨɪɟɥɨɤ 
ɨɫɧɨɜɚɧɨ ɧɚ ɜɧɭɬɪɟɧɧɟɣ ɪɟɰɢɪɤɭɥɹɰɢɢ ɨɬɪɚɛɨɬɚɜɲɢɯ ɝɚɡɨɜ, 
ɤɨɬɨɪɵɟ ɨɯɥɚɠɞɚɸɬ ɤɨɪɟɧɶ ɩɥɚɦɟɧɢ ɢ ɫɨɤɪɚɳɚɸɬ 
ɫɨɞɟɪɠɚɧɢɟ ɤɢɫɥɨɪɨɞɚ ɜ ɫɚɦɨɣ ɝɨɪɹɱɟɣ ɱɚɫɬɢ ɩɥɚɦɟɧɢ 

Ƚɨɪɟɥɤɢ ɫ ɧɢɡɤɢɦ 
ɜɵɯɨɞɨɦ ɨɤɫɢɞɨɜ 
ɚɡɨɬɚ 

Ɍɟɯɧɨɥɨɝɢɹ (ɜɤɥɸɱɚɹ ɝɨɪɟɥɤɢ ɫ ɭɥɶɬɪɚɧɢɡɤɢɦ ɜɵɯɨɞɨɦ 
ɨɤɫɢɞɨɜ ɚɡɨɬɚ) ɨɫɧɨɜɚɧɚ ɧɚ ɩɪɢɧɰɢɩɚɯ ɫɧɢɠɟɧɢɹ 
ɦɚɤɫɢɦɚɥɶɧɵɯ ɬɟɦɩɟɪɚɬɭɪ ɩɥɚɦɟɧɢ, ɨɬɤɥɚɞɵɜɚɹ, ɧɨ 
ɡɚɜɟɪɲɚɹ ɝɨɪɟɧɢɟ ɢ ɭɜɟɥɢɱɢɜɚɹ ɬɟɩɥɨɨɛɦɟɧ (ɜɨɡɪɨɫɲɚɹ 
ɢɡɥɭɱɚɬɟɥɶɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɩɥɚɦɟɧɢ). ɗɬɨ ɦɨɠɟɬ ɛɵɬɶ 
ɫɜɹɡɚɧɨ ɫ ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɟɣ ɤɚɦɟɪɵ ɫɝɨɪɚɧɢɹ 
ɩɟɱɢ. 

Ɉɩɬɢɦɢɡɚɰɢɹ ɝɨɪɟɧɢɹ 

Ɉɫɧɨɜɵɜɚɹɫɶ ɧɚ ɩɨɫɬɨɹɧɧɨɦ ɦɨɧɢɬɨɪɢɧɝɟ ɩɚɪɚɦɟɬɪɨɜ 
ɝɨɪɟɧɢɹ (ɧɚɩɪɢɦɟɪ, Ɉ2, ɫɨɞɟɪɠɚɧɢɟ ɋɈ, ɫɨɨɬɧɨɲɟɧɢɟ 
ɬɨɩɥɢɜɚ ɢ ɜɨɡɞɭɯɚ, ɧɟɫɝɨɪɟɜɲɢɟ ɤɨɦɩɨɧɟɧɬɵ), ɞɚɧɧɚɹ 
ɬɟɯɧɨɥɨɝɢɹ ɢɫɩɨɥɶɡɭɟɬ ɤɨɧɬɪɨɥɶ ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ ɧɚɢɥɭɱɲɢɯ 
ɭɫɥɨɜɢɣ ɝɨɪɟɧɢɹ 

ȼɜɨɞ ɪɚɡɛɚɜɢɬɟɥɟɣ 

Ⱦɨɛɚɜɥɟɧɧɵɟ ɜ ɨɛɨɪɭɞɨɜɚɧɢɟ ɫɢɫɬɟɦɵ ɫɠɢɝɚɧɢɹ ɢɧɟɪɬɧɵɟ 
ɪɚɡɛɚɜɢɬɟɥɢ, ɬɚɤɢɟ, ɤɚɤ ɞɵɦɨɜɨɣ ɝɚɡ, ɩɚɪ, ɜɨɞɚ ɢ ɚɡɨɬ, 
ɫɨɤɪɚɳɚɸɬ ɬɟɦɩɟɪɚɬɭɪɭ ɩɥɚɦɟɧɢ ɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 
ɤɨɧɰɟɧɬɪɚɰɢɸ NOx ɜ ɞɵɦɨɜɵɯ ɝɚɡɚɯ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 5.17 
Ɍɟɯɧɨɥɨɝɢɹ Ɉɩɢɫɚɧɢɟ 

ɂɡɛɢɪɚɬɟɥɶɧɨɟ 
ɤɚɬɚɥɢɬɢɱɟɫɤɨɟ 
ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ 

Ɍɟɯɧɨɥɨɝɢɹ ɨɫɧɨɜɚɧɚ ɧɚ ɜɨɫɫɬɚɧɨɜɥɟɧɢɢ NOx ɞɨ ɚɡɨɬɚ ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɪɟɚɤɰɢɢ ɫ ɚɦɦɢɚɤɨɦ ɢɥɢ ɦɨɱɟɜɢɧɨɣ ɩɪɢ ɜɵɫɨɤɨɣ 
ɬɟɦɩɟɪɚɬɭɪɟ. Ɉɤɧɨ ɪɚɛɨɱɟɣ ɬɟɦɩɟɪɚɬɭɪɵ ɞɨɥɠɧɨ 
ɩɨɞɞɟɪɠɢɜɚɬɶɫɹ ɦɟɠɞɭ 900 ɢ 1050ɨɋ ɞɥɹ ɨɩɬɢɦɚɥɶɧɨɣ 
ɪɟɚɤɰɢɢ 

ɇɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɟ 
ɨɤɢɫɥɟɧɢɟ NOx 

ɉɪɢ ɩɪɨɰɟɫɫɟ ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɨɤɢɫɥɟɧɢɹ ɜɜɨɞɢɬɫɹ ɨɡɨɧ 
ɜ ɩɨɬɨɤ ɞɵɦɨɜɨɝɨ ɝɚɡɚ ɩɪɢ ɨɩɬɢɦɚɥɶɧɵɯ ɬɟɦɩɟɪɚɬɭɪɚɯ ɧɢɠɟ 
150ɨɋ ɞɥɹ ɨɤɢɫɥɟɧɢɹ ɧɟɪɚɫɬɜɨɪɢɦɵɯ NO ɢ NO2 ɞɨ ɜɵɫɨɤɨ 
ɪɚɫɬɜɨɪɢɦɨɝɨ N2O5. N2O5 ɭɞɚɥɹɟɬɫɹ ɦɨɤɪɵɦ ɝɚɡɨɨɱɢɫɬɢɬɟɥɟɦ 
ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɫɬɨɱɧɵɯ ɜɨɞ ɫ ɪɚɡɛɚɜɥɟɧɧɨɣ ɚɡɨɬɧɨɣ 
ɤɢɫɥɨɬɨɣ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɞɥɹ ɩɪɨɰɟɫɫɨɜ 
ɭɫɬɚɧɨɜɤɢ ɢɥɢ ɛɵɬɶ ɧɟɣɬɪɚɥɢɡɨɜɚɧɵ ɞɥɹ ɜɵɩɭɫɤɚ.  

 
Ɍɚɛɥɢɰɚ 5.18 – Ɍɟɯɧɨɥɨɝɢɢ ɫɧɢɠɟɧɢɹ ɷɦɢɫɫɢɢ ɜ ɚɬɦɨɫɮɟɪɭ ɨɤɫɢɞɨɜ ɫɟɪɵ (SOx) 
Ɍɟɯɧɨɥɨɝɢɹ Ɉɩɢɫɚɧɢɟ 

Ɉɱɢɫɬɤɚ ɬɨɩɥɢɜɧɨɝɨ 
ɝɚɡɚ ɇɉɁ 

ɇɟɤɨɬɨɪɵɟ ɬɨɩɥɢɜɧɵɟ ɝɚɡɵ ɇɉɁ ɦɨɝɭɬ ɛɵɬɶ ɛɟɡ ɫɨɞɟɪɠɚɧɢɹ 
ɫɟɪɵ ɧɚ ɢɫɬɨɱɧɢɤɟ (ɬ.ɟ ɫ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɪɢɮɨɪɦɢɧɝɚ ɢ 
ɩɪɨɰɟɫɫɚ ɢɡɨɦɟɪɢɡɚɰɢɢ), ɧɨ ɛɨɥɶɲɢɧɫɬɜɨ ɞɪɭɝɢɯ ɩɪɨɰɟɫɫɨɜ 
ɩɪɨɢɡɜɨɞɹɬ ɝɚɡɵ ɫ ɫɨɞɟɪɠɚɧɢɟɦ ɫɟɪɵ. Ⱦɚɧɧɵɟ ɝɚɡɨɜɵɟ 
ɩɨɬɨɤɢ ɬɪɟɛɭɸɬ ɞɨɥɠɧɨɣ ɨɱɢɫɬɤɢ ɞɥɹ ɨɛɟɫɫɟɪɢɜɚɧɢɹ ɝɚɡɚ 
(ɧɚɩɪɢɦɟɪ, ɧɚ ɭɫɬɚɧɨɜɤɟ ɭɞɚɥɟɧɢɹ ɤɢɫɥɵɯ ɝɚɡɨɜ – ɫɦ ɧɢɠɟ – 
ɞɥɹ ɭɞɚɥɟɧɢɹ H2S) ɩɟɪɟɞ ɜɵɩɭɫɤɨɦ ɜ ɫɢɫɬɟɦɭ ɬɨɩɥɢɜɧɨɝɨ 
ɝɚɡɚ ɇɉɁ.  

Ɉɛɟɫɫɟɪɢɜɚɧɢɟ 
ɠɢɞɤɨɝɨ ɬɨɩɥɢɜɚ 

ȼ ɞɨɩɨɥɧɟɧɢɟ ɤ ɨɬɛɨɪɭ ɧɟɮɬɢ ɫ ɧɢɡɤɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɫɟɪɵ, 
ɨɛɟɫɫɟɪɢɜɚɧɢɟ ɬɨɩɥɢɜɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɨɰɟɫɫɨɦ 
ɝɢɞɪɨɨɱɢɫɬɤɢ (ɫɦ ɧɢɠɟ), ɝɞɟ ɢɦɟɸɬ ɦɟɫɬɨ ɪɟɚɤɰɢɢ 
ɝɢɞɪɨɝɟɧɢɡɚɰɢɢ, ɜɟɞɭɳɢɟ ɤ ɫɧɢɠɟɧɢɸ ɫɨɞɟɪɠɚɧɢɹ ɫɟɪɵ.  

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɝɚɡɚ 
ɜɦɟɫɬɨ ɠɢɞɤɨɝɨ 
ɬɨɩɥɢɜɚ 

ɋɧɢɠɟɧɢɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɠɢɞɤɨɝɨ ɧɟɮɬɟɡɚɜɨɞɫɤɨɝɨ ɬɨɩɥɢɜɚ 
(ɨɛɵɱɧɨ ɬɹɠɟɥɨɟ ɬɨɩɥɢɜɨ, ɫɨɞɟɪɠɚɳɟɟ ɫɟɪɭ, ɚɡɨɬ, ɦɟɬɚɥɥɵ) 
ɩɭɬɟɦ ɡɚɦɟɧɵ ɫɠɢɠɟɧɧɵɦ ɧɟɮɬɹɧɵɦ ɝɚɡɨɦ ɫ ɩɥɨɳɚɞɤɢ ɢɥɢ 
ɬɨɩɥɢɜɧɵɦ ɝɚɡɨɦ, ɩɪɨɢɡɜɨɞɢɦɵɦ ɧɚ ɇɉɁ, ɢɥɢ ɩɨɫɬɚɜɥɹɟɦɵɦ 
ɢɡɜɧɟ ɝɚɡɨɨɛɪɚɡɧɵɦ ɬɨɩɥɢɜɨɦ (ɧɚɩɪɢɦɟɪ, ɩɪɢɪɨɞɧɵɣ ɝɚɡ) ɫ 
ɧɢɡɤɢɦ ɭɪɨɜɧɟɦ ɫɟɪɵ ɢ ɞɪɭɝɢɯ ɧɟɠɟɥɚɬɟɥɶɧɵɯ ɜɟɳɟɫɬɜ. 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ 
ɤɚɬɚɥɢɬɢɱɟɫɤɢɯ 
ɩɪɢɫɚɞɨɤ ɞɥɹ 
ɫɨɤɪɚɳɟɧɢɹ SOx  

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɜɟɳɟɫɬɜɚ (ɧɚɩɪɢɦɟɪ, ɤɚɬɚɥɢɡɚɬɨɪɚ ɧɚ ɨɫɧɨɜɟ 
ɨɤɫɢɞɚ ɦɟɬɚɥɥɚ), ɩɟɪɟɧɨɫɹɳɟɝɨ ɫɟɪɭ, ɫɜɹɡɚɧɧɭɸ ɫ ɤɨɤɫɨɦ, ɫ 
ɪɟɝɟɧɟɪɚɬɨɪɚ ɨɛɪɚɬɧɨ ɜ ɪɟɚɤɬɨɪ. ɗɬɨ ɩɪɨɢɫɯɨɞɢɬ ɛɨɥɟɟ 
ɷɮɮɟɤɬɢɜɧɨ ɜ ɪɟɠɢɦɟ ɩɨɥɧɨɝɨ, ɚ ɧɟ ɱɚɫɬɢɱɧɨɝɨ ɫɝɨɪɚɧɢɹ. 
ɉɪɢɦɟɱɚɧɢɟ: ɤɚɬɚɥɢɬɢɱɟɫɤɢɟ ɩɪɢɫɚɞɤɢ ɞɥɹ ɫɨɤɪɚɳɟɧɢɹ SOx 

ɦɨɝɭɬ ɨɤɚɡɚɬɶ ɧɟɝɚɬɢɜɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɜɵɛɪɨɫɵ ɩɵɥɢ 
ɭɜɟɥɢɱɟɧɢɟɦ ɩɨɬɟɪɢ ɤɚɬɚɥɢɡɚɬɨɪɚ ɢɡ-ɡɚ ɟɝɨ ɢɡɧɨɫɚ ɢ ɧɚ 
ɜɵɛɪɨɫɵ NOx ɜɜɢɞɭ ɭɱɚɫɬɢɹ ɜ ɚɤɬɢɜɚɰɢɢ ɋɈ ɜɦɟɫɬɟ ɫ 
ɨɤɢɫɥɟɧɢɟɦ SO2 ɞɨ SO3  

Ƚɢɞɪɨɨɱɢɫɬɤɚ  

Ɉɫɧɨɜɵɜɚɹɫɶ ɧɚ ɪɟɚɤɰɢɹɯ ɝɢɞɪɨɝɟɧɢɡɚɰɢɢ, ɰɟɥɶɸ 
ɝɢɞɪɨɨɱɢɫɬɤɢ ɹɜɥɹɟɬɫɹ ɜ ɨɫɧɨɜɧɨɦ ɩɪɨɢɡɜɨɞɫɬɜɨ ɬɨɩɥɢɜɚ ɫ 
ɧɢɡɤɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɫɟɪɵ (ɧɚɩɪɢɦɟɪ, 10 ppm ɛɟɧɡɢɧ ɢ 
ɞɢɡɟɥɶɧɨɟ ɬɨɩɥɢɜɨ) ɢ ɨɩɬɢɦɢɡɚɰɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ 
ɤɨɧɮɢɝɭɪɚɰɢɢ (ɤɨɧɜɟɪɫɢɹ ɦɚɡɭɬɚ ɢ ɩɪɨɢɡɜɨɞɫɬɜɨ ɫɪɟɞɧɟɝɨ 
ɞɢɫɬɢɥɥɹɬɚ). ȼ ɪɟɡɭɥɶɬɚɬɟ ɝɢɞɪɨɨɱɢɫɬɤɢ ɫɨɤɪɚɳɚɟɬɫɹ 
ɫɨɞɟɪɠɚɧɢɟ ɫɟɪɵ, ɚɡɨɬɚ ɢ ɦɟɬɚɥɥɚ ɜ ɫɵɪɶɟ. Ɍɚɤ ɤɚɤ 
ɬɪɟɛɭɟɬɫɹ ɜɨɞɨɪɨɞ, ɬɨ ɧɟɨɛɯɨɞɢɦɚ ɞɨɫɬɚɬɨɱɧɚɹ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɚɹ ɦɨɳɧɨɫɬɶ. ɋɨɟɞɢɧɟɧɢɹ ɫɟɪɵ, 
ɩɪɢɫɭɬɫɬɜɭɸɳɢɟ ɜ ɫɵɪɶɟ, ɝɢɞɪɨɝɟɧɢɡɢɪɭɸɬɫɹ ɫ 
ɩɪɟɜɪɚɳɟɧɢɟɦ ɫɟɪɵ ɜ ɫɟɪɨɜɨɞɨɪɨɞ ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦ ɝɚɡɟ, 
ɩɨɷɬɨɦɭ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɨɱɢɫɬɤɢ (ɧɚɩɪɢɦɟɪ, ɭɫɬɚɧɨɜɤɚ 
ɚɦɢɧɧɨɣ ɨɱɢɫɬɤɢ, ɭɫɬɚɧɨɜɤɚ Ʉɥɚɭɫɚ) ɦɨɠɟɬ ɬɚɤɠɟ ɛɵɬɶ 
ɩɪɨɛɥɟɦɧɵɦ ɜɨɩɪɨɫɨɦ. 
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ɍɞɚɥɟɧɢɟ ɤɢɫɥɨɝɨ 
ɝɚɡɚ, ɧɚɩɪɢɦɟɪ 
ɚɦɢɧɧɨɣ ɨɱɢɫɬɤɨɣ 

Ɉɬɞɟɥɟɧɢɟ ɤɢɫɥɨɝɨ ɝɚɡɚ (ɜ ɨɫɧɨɜɧɨɦ ɫɟɪɨɜɨɞɨɪɨɞ H2S) ɨɬ 
ɬɨɩɥɢɜɧɵɯ ɝɚɡɨɜ ɪɚɫɬɜɨɪɟɧɢɟɦ ɜ ɯɢɦɢɱɟɫɤɨɦ ɪɚɫɬɜɨɪɟ 
(ɚɛɫɨɪɛɰɢɹ). ɇɚɢɛɨɥɟɟ ɢɫɩɨɥɶɡɭɟɦɵɟ ɪɚɫɬɜɨɪɢɬɟɥɢ – ɷɬɨ 
ɚɦɢɧɵ. Ɉɛɵɱɧɨ ɷɬɨ ɩɟɪɜɵɣ ɷɬɚɩ ɨɱɢɫɬɤɢ, ɬɪɟɛɭɟɦɵɣ ɩɟɪɟɞ 
ɬɟɦ, ɤɚɤ ɛɭɞɟɬ ɩɨɥɭɱɟɧɚ ɷɥɟɦɟɧɬɚɪɧɚɹ ɫɟɪɚ ɧɚ ɭɫɬɚɧɨɜɤɟ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɟɪɵ. 

ɍɫɬɚɧɨɜɤɢ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɟɪɵ 

ȼ ɨɫɧɨɜɧɨɦ ɷɬɨ ɩɪɨɢɡɜɨɞɫɬɜɨ ɫɟɪɵ ɦɟɬɨɞɨɦ Ʉɥɚɭɫɚ – 
ɭɞɚɥɟɧɢɟ ɫɟɪɵ ɢɡ ɧɚɫɵɳɟɧɧɵɯ ɫɟɪɨɜɨɞɨɪɨɞɨɦ ɩɨɬɨɤɨɜ ɝɚɡɚ 
ɫ ɭɫɬɚɧɨɜɨɤ ɚɦɢɧɧɨɣ ɨɱɢɫɬɤɢ ɢ ɭɫɬɚɧɨɜɨɤ ɨɬɩɚɪɤɢ ɤɢɫɥɨɣ 
ɜɨɞɵ. Ɂɚ ɭɫɬɚɧɨɜɤɨɣ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɟɪɵ ɢɞɟɬ ɭɫɬɚɧɨɜɤɚ 
ɨɱɢɫɬɤɢ ɯɜɨɫɬɨɜɵɯ ɝɚɡɨɜ ɞɥɹ ɭɞɚɥɟɧɢɹ ɨɫɬɚɬɨɱɧɨɝɨ H2S 

ɍɫɬɚɧɨɜɤɚ ɨɱɢɫɬɤɢ 
ɯɜɨɫɬɨɜɵɯ ɝɚɡɨɜ 

Ⱦɨɩɨɥɧɹɸɳɚɹ ɬɟɯɧɨɥɨɝɢɹ ɞɥɹ ɥɭɱɲɟɝɨ ɭɞɚɥɟɧɢɹ ɫɨɟɞɢɧɟɧɢɣ 
ɫɟɪɵ. ɍɫɬɚɧɨɜɤɢ ɦɨɝɭɬ ɛɵɬɶ ɪɚɡɞɟɥɟɧɵ ɧɚ 4 ɤɚɬɟɝɨɪɢɢ 
ɫɨɝɥɚɫɧɨ ɩɪɢɦɟɧɹɟɦɵɦ ɩɪɢɧɰɢɩɚɦ: 
ɉɪɹɦɨɟ ɨɤɢɫɥɟɧɢɟ ɞɨ ɫɟɪɵ 
ɉɪɨɞɨɥɠɟɧɢɟ ɪɟɚɤɰɢɢ Ʉɥɚɭɫɚ (ɩɪɢ ɭɫɥɨɜɢɹɯ ɧɢɠɟ 
ɬɟɦɩɟɪɚɬɭɪɵ ɬɨɱɤɢ ɪɨɫɵ ɫɟɪɵ) 
Ɉɤɢɫɥɟɧɢɟ ɞɨ SO2 ɢ ɩɨɥɭɱɟɧɢɟ ɫɟɪɵ ɢɡ SO2 
ȼɨɫɫɬɚɧɨɜɥɟɧɢɟ ɫɟɪɵ ɞɨ H2S ɢ ɩɨɥɭɱɟɧɢɟ ɫɟɪɵ ɢɡ 
ɫɟɪɨɜɨɞɨɪɨɞɚ (ɧɚɩɪɢɦɟɪ, ɚɦɢɧɧɵɣ ɩɪɨɰɟɫɫ) 

Ɉɛɟɫɫɟɪɢɜɚɧɢɟ 
ɞɵɦɨɜɨɝɨ ɝɚɡɚ 

Ɍɟɯɧɨɥɨɝɢɹ ɢɥɢ ɫɨɜɨɤɭɩɧɨɫɬɶ ɬɟɯɧɨɥɨɝɢɣ ɨɱɢɫɬɤɢ, ɫ ɩɨɦɨɳɶɸ 
ɤɨɬɨɪɵɯ ɫɟɪɚ ɭɞɚɥɹɟɬɫɹ ɢɡ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɫ ɩɨɦɨɳɶɸ 
ɪɚɡɥɢɱɧɵɯ ɩɪɨɰɟɫɫɨɜ, ɜ ɨɫɧɨɜɧɨɦ ɜɤɥɸɱɚɸɳɢɯ ɳɟɥɨɱɧɨɣ 
ɫɨɪɛɟɧɬ ɞɥɹ ɡɚɯɜɚɬɚ SO2 ɢ ɟɝɨ ɩɪɟɜɪɚɳɟɧɢɹ ɜ ɤɨɦɨɜɭɸ ɫɟɪɭ 

Ɇɨɤɪɚɹ ɨɱɢɫɬɤɚ 

ȼ ɩɪɨɰɟɫɫɟ ɦɨɤɪɨɣ ɨɱɢɫɬɤɢ ɝɚɡɨɨɛɪɚɡɧɵɟ ɫɨɟɞɢɧɟɧɢɹ 
ɪɚɫɬɜɨɪɹɸɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɠɢɞɤɨɫɬɢ (ɜɨɞɚ ɢɥɢ 
ɳɟɥɨɱɧɨɣ ɪɚɫɬɜɨɪ). Ɇɨɠɟɬ ɛɵɬɶ ɞɨɫɬɢɝɧɭɬɨ ɨɞɧɨɜɪɟɦɟɧɧɨɟ 
ɭɞɚɥɟɧɢɟ ɬɜɟɪɞɵɯ ɢ ɝɚɡɨɨɛɪɚɡɧɵɯ ɫɨɟɞɢɧɟɧɢɣ. ɇɢɠɟ ɩɨ 
ɩɨɬɨɤɭ ɭɫɬɚɧɨɜɤɢ ɦɨɤɪɨɣ ɨɱɢɫɬɤɢ ɞɵɦɨɜɵɟ ɝɚɡɵ ɧɚɫɵɳɚɸɬɫɹ 
ɜɨɞɨɣ, ɩɨɷɬɨɦɭ ɩɟɪɟɞ ɜɵɩɭɫɤɨɦ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɬɪɟɛɭɟɬɫɹ 
ɨɬɞɟɥɟɧɢɟ ɤɚɩɟɥɶ. Ɉɛɪɚɡɨɜɚɜɲɚɹɫɹ ɠɢɞɤɨɫɬɶ ɨɱɢɳɚɟɬɫɹ 
ɩɪɨɰɟɫɫɨɦ ɨɛɪɚɛɨɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ, ɢ ɧɟɪɚɫɬɜɨɪɢɦɵɟ 
ɜɟɳɟɫɬɜɚ ɫɨɛɢɪɚɸɬɫɹ ɡɚ ɫɱɟɬ ɨɫɚɠɞɟɧɢɹ ɢɥɢ ɮɢɥɶɬɪɚɰɢɢ. ȼ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ ɩɪɨɦɵɜɨɱɧɨɝɨ ɪɚɫɬɜɨɪɚ ɷɬɨ ɦɨɠɟɬ ɛɵɬɶ: 
– ɇɟɪɟɝɟɧɟɪɚɬɢɜɧɚɹ ɬɟɯɧɨɥɨɝɢɹ (ɧɚɩɪɢɦɟɪ, ɧɚ ɨɫɧɨɜɟ ɧɚɬɪɢɹ 
ɢɥɢ ɦɚɝɧɢɹ); 
– Ɋɟɝɟɧɟɪɚɬɢɜɧɚɹ ɬɟɯɧɨɥɨɝɢɹ (ɧɚɩɪɢɦɟɪ, ɚɦɢɧ ɢɥɢ ɫɨɞɨɜɵɣ 
ɪɚɫɬɜɨɪ). 
ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɩɨɫɨɛɚ ɤɨɧɬɚɤɬɚ, ɞɥɹ ɪɚɡɥɢɱɧɵɯ 
ɬɟɯɧɨɥɨɝɢɣ ɦɨɝɭɬ ɩɨɬɪɟɛɨɜɚɬɶɫɹ: 
– ɬɪɭɛɤɚ ȼɟɧɬɭɪɢ, ɢɫɩɨɥɶɡɭɸɳɚɹ ɷɧɟɪɝɢɸ ɜɯɨɞɹɳɟɝɨ ɝɚɡɚ, 
ɪɚɫɩɵɥɹɹ ɠɢɞɤɨɫɬɶ ɝɚɡɨɦ; 
– ɧɚɫɚɞɨɱɧɵɣ ɫɤɪɭɛɛɟɪ, ɬɚɪɟɥɶɱɚɬɚɹ ɤɨɥɨɧɧɚ, ɨɪɨɫɢɬɟɥɶɧɚɹ 
ɤɚɦɟɪɚ. 
Ɍɚɤ ɤɚɤ ɫɤɪɭɛɛɟɪɵ ɜ ɨɫɧɨɜɧɨɦ ɫɥɭɠɚɬ ɞɥɹ ɭɞɚɥɟɧɢɹ SOx, 
ɬɪɟɛɭɟɬɫɹ ɫɩɟɰɢɚɥɶɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɞɥɹ ɷɮɮɟɤɬɢɜɧɨɝɨ 
ɭɞɚɥɟɧɢɹ ɩɵɥɢ.  



ɂɌɋ 30–2017 

531 
 

 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 5.18 
Ɍɟɯɧɨɥɨɝɢɹ Ɉɩɢɫɚɧɢɟ 

ɇɟɪɟɝɟɧɟɪɚɬɢɜɧɚɹ 
ɨɱɢɫɬɤɚ 

Ɋɚɫɬɜɨɪ ɧɚ ɨɫɧɨɜɟ ɧɚɬɪɢɹ ɢɥɢ ɦɚɝɧɢɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ 
ɤɚɱɟɫɬɜɟ ɳɟɥɨɱɧɨɝɨ ɪɟɚɝɟɧɬɚ ɞɥɹ ɚɛɫɨɪɛɰɢɢ SOx ɜ ɨɫɧɨɜɧɨɦ 
ɤɚɤ ɫɭɥɶɮɚɬɨɜ. ɂɫɩɨɥɶɡɭɟɦɵɟ ɬɟɯɧɨɥɨɝɢɢ: 
– ɦɨɤɪɨɟ ɢɡɜɟɫɬɤɨɜɚɧɢɟ 
– ɜɨɞɧɵɣ ɪɚɫɬɜɨɪ ɚɦɦɢɚɤɚ 
– ɦɨɪɫɤɚɹ ɜɨɞɚ 

Ɉɱɢɫɬɤɚ ɦɨɪɫɤɨɣ 
ɜɨɞɨɣ 

Ɉɫɨɛɵɣ ɧɟɪɟɝɟɧɟɪɚɬɢɜɧɵɣ ɬɢɩ ɨɱɢɫɬɤɢ, ɜ ɤɨɬɨɪɨɦ 
ɢɫɩɨɥɶɡɭɸɬɫɹ ɳɟɥɨɱɧɵɟ ɫɜɨɣɫɬɜɚ ɦɨɪɫɤɨɣ ɜɨɞɵ ɤɚɤ 
ɪɚɫɬɜɨɪɢɬɟɥɹ ɬɚɦ, ɝɞɟ ɨɧɚ ɞɨɫɬɭɩɧɚ ɜ ɛɨɥɶɲɨɦ ɨɛɴɟɦɟ. 
Ɉɛɵɱɧɨ ɬɪɟɛɭɸɬɫɹ ɦɟɪɵ ɩɨ ɛɨɪɶɛɟ ɫ ɡɚɩɵɥɟɧɧɨɫɬɶɸ ɜɵɲɟ 
ɩɨ ɩɨɬɨɤɭ.  

Ɋɟɝɟɧɟɪɚɬɢɜɧɚɹ 
ɨɱɢɫɬɤɚ 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɫɩɟɰɢɚɥɶɧɨɝɨ ɚɛɫɨɪɛɢɪɭɸɳɟɝɨ ɪɟɚɝɟɧɬɚ ɞɥɹ 
SOx (ɧɚɩɪɢɦɟɪ, ɚɛɫɨɪɛɢɪɭɸɳɢɣ ɪɚɫɬɜɨɪ), ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɹɟɬ 
ɩɨɥɭɱɢɬɶ ɫɟɪɭ ɜ ɤɚɱɟɫɬɜɟ ɩɨɛɨɱɧɨɝɨ ɩɪɨɞɭɤɬɚ ɜɨ ɜɪɟɦɹ ɰɢɤɥɚ 
ɪɟɝɟɧɟɪɚɰɢɢ, ɝɞɟ ɪɟɚɝɟɧɬ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɨɜɬɨɪɧɨ.  

ɋɭɯɚɹ ɢɥɢ ɩɨɥɭɫɭɯɚɹ 
ɨɱɢɫɬɤɚ ɜɦɟɫɬɟ ɫ 
ɫɢɫɬɟɦɨɣ 
ɮɢɥɶɬɪɚɰɢɢ 

ɋɭɯɨɣ ɩɨɪɨɲɨɤ ɢɥɢ ɫɭɫɩɟɧɡɢɹ/ɪɚɫɬɜɨɪ ɳɟɥɨɱɧɨɝɨ ɪɟɚɝɟɧɬɚ 
ɜɜɨɞɹɬɫɹ ɢ ɪɚɫɩɪɨɫɬɪɚɧɹɸɬɫɹ ɩɨ ɩɨɬɨɤɭ ɨɬɯɨɞɹɳɟɝɨ ɝɚɡɚ. 
ȼɟɳɟɫɬɜɨ ɪɟɚɝɢɪɭɟɬ ɫ ɝɚɡɨɨɛɪɚɡɧɵɦɢ ɫɨɟɞɢɧɟɧɢɹɦɢ ɫɟɪɵ 
ɞɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɬɜɟɪɞɨɝɨ ɜɟɳɟɫɬɜɚ, ɤɨɬɨɪɨɟ ɭɞɚɥɹɟɬɫɹ ɜ 
ɩɪɨɰɟɫɫɟ ɮɢɥɶɬɪɚɰɢɢ (ɦɟɲɨɱɧɵɣ ɮɢɥɶɬɪ ɢɥɢ 
ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɢɣ ɨɫɚɞɢɬɟɥɶ). Ʉɚɤ ɩɪɚɜɢɥɨ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ 
ɪɟɚɤɰɢɨɧɧɨɣ ɛɚɲɧɢ ɭɥɭɱɲɚɟɬ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɭɞɚɥɟɧɢɹ 
ɫɢɫɬɟɦɵ ɨɱɢɫɬɤɢ. 

 
Ɍɚɛɥɢɰɚ 5.19 – Ɍɟɯɧɨɥɨɝɢ ɫɧɢɠɟɧɢɹ ɷɦɢɫɫɢɢ ɜ ɚɬɦɨɫɮɟɪɭ ɦɨɧɨɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ (ɋɈ) 
Ɍɟɯɧɨɥɨɝɢɹ Ɉɩɢɫɚɧɢɟ 

Ʉɨɧɬɪɨɥɶ ɡɚ 
ɨɩɟɪɚɰɢɟɣ ɝɨɪɟɧɢɹ 

Ɋɨɫɬ ɜɵɛɪɨɫɨɜ ɋɈ ɢɡ-ɡɚ ɩɪɢɦɟɧɟɧɢɹ ɦɨɞɢɮɢɤɚɰɢɣ ɩɪɨɰɟɫɫɚ 
ɫɠɢɝɚɧɢɹ (ɩɟɪɜɢɱɧɵɟ ɬɟɯɧɨɥɨɝɢɢ) ɫ ɰɟɥɶɸ ɫɨɤɪɚɳɟɧɢɹ 
ɜɵɛɪɨɫɨɜ NOx ɦɨɠɟɬ ɛɵɬɶ ɨɝɪɚɧɢɱɟɧ ɬɳɚɬɟɥɶɧɵɦ ɤɨɧɬɪɨɥɟɦ 
ɡɚ ɪɚɛɨɱɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ. 

Ʉɚɬɚɥɢɡɚɬɨɪɵ ɫ 
ɩɪɨɦɨɬɨɪɚɦɢ 
ɨɤɢɫɥɟɧɢɹ ɨɤɫɢɞɚ 
ɭɝɥɟɪɨɞɚ (ɋɈ) 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɜɟɳɟɫɬɜɚ, ɤɨɬɨɪɨɟ ɫɟɥɟɤɬɢɜɧɨ ɫɩɨɫɨɛɫɬɜɭɟɬ 
ɨɤɢɫɥɟɧɢɸ ɋɈ ɞɨ ɋɈ2 (ɝɨɪɟɧɢɟ). 

Ʉɨɬɟɥ ɋɈ (ɨɤɫɢɞ 
ɭɝɥɟɪɨɞɚ) 

ɋɩɟɰɢɚɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɞɨɠɢɝɚɧɢɹ, ɝɞɟ ɋɈ, ɩɪɢɫɭɬɫɬɜɭɸɳɢɣ 
ɜ ɞɵɦɨɜɨɦ ɝɚɡɟ, ɩɨɬɪɟɛɥɹɟɬɫɹ ɧɢɠɟ ɩɨ ɩɨɬɨɤɭ 
ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɪɟɝɟɧɟɪɚɬɨɪɚ ɞɥɹ ɪɟɤɭɩɟɪɚɰɢɢ ɷɧɟɪɝɢɢ. 
Ɉɛɵɱɧɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɬɨɥɶɤɨ ɫ ɭɫɬɚɧɨɜɤɚɦɢ ɎɄɄ ɧɟɩɨɥɧɨɝɨ 
ɫɠɢɝɚɧɢɹ.  

 
Ɍɚɛɥɢɰɚ 5.20 – Ʉɨɦɩɥɟɤɫɧɚɹ ɨɱɢɫɬɤɚ ɨɬ ɫɦɟɫɢ ɨɤɫɢɞɨɜ ɫɟɪɵ ɢ ɚɡɨɬɚ 

Ɇɨɤɪɚɹ ɨɱɢɫɬɤɚ ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɫɤɪɭɛɛɟɪɨɜ ɫ ɩɨɝɥɨɳɚɸɳɢɦɢ ɪɚɫɬɜɨɪɚɦɢ 
(ɞɢɫɩɟɪɫɢɹɦɢ). 

Ʉɨɦɛɢɧɢɪɨɜɚɧɧɚɹ 
ɬɟɯɧɨɥɨɝɢɹ SNOx 

Ʉɨɦɛɢɧɢɪɨɜɚɧɧɚɹ ɬɟɯɧɨɥɨɝɢɹ ɩɨ ɭɞɚɥɟɧɢɸ SOx, NOx ɢ ɩɵɥɢ, ɜ 
ɤɨɬɨɪɨɣ ɢɦɟɟɬ ɦɟɫɬɨ ɩɟɪɜɚɹ ɫɬɚɞɢɹ ɭɞɚɥɟɧɢɹ ɩɵɥɢ 
(ɷɥɟɤɬɪɨɮɢɥɶɬɪ), ɡɚ ɤɨɬɨɪɨɣ ɫɥɟɞɭɸɬ ɤɚɬɚɥɢɬɢɱɟɫɤɢɟ 
ɩɪɨɰɟɫɫɵ. Ɍɟɯɧɨɥɨɝɢɹ ɪɟɤɭɩɟɪɢɪɭɟɬ ɫɨɟɞɢɧɟɧɢɹ ɫɟɪɵ ɜ 
ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɭɸ ɫɟɪɧɭɸ ɤɢɫɥɨɬɭ ɬɨɜɚɪɧɨɝɨ ɤɚɱɟɫɬɜɚ, ɚ 
NOx ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɞɨ N2. 
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Ɍɚɛɥɢɰɚ 5.21 – Ɉɝɪɚɧɢɱɟɧɢɟ ɜɵɛɪɨɫɨɜ ɅɈɋ ɢ ɤɨɧɬɪɨɥɶ  
Ɍɟɯɧɨɥɨɝɢɹ Ɉɩɢɫɚɧɢɟ 

Ȼɚɥɚɧɫɢɪɨɜɤɚ 
ɩɚɪɨɜ 

Ɍɟɯɧɨɥɨɝɢɹ, ɩɪɢ ɤɨɬɨɪɨɣ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɜɵɛɪɨɫɨɜ ɜ 
ɚɬɦɨɫɮɟɪɭ ɫ ɨɩɟɪɚɰɢɣ ɡɚɝɪɭɡɤɢ ɜɵɬɟɫɧɟɧɧɚɹ ɫɦɟɫɶ ɜɨɡɜɪɚɳɚɟɬɫɹ 
ɜ ɛɚɤ ɩɨɞɚɱɢ ɢ ɡɚɦɟɳɚɟɬ ɜɵɤɚɱɟɧɧɵɣ ɨɛɴɟɦ. Ɇɨɠɟɬ 
ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ, ɝɞɟ ɢɦɟɟɬ ɦɟɫɬɨ ɨɩɟɪɚɰɢɹ ɡɚɝɪɭɡɤɢ ɫ 
ɪɟɡɟɪɜɭɚɪɨɜ, ɫɭɞɨɜ ɢɥɢ ɛɚɪɠ. ɉɚɪ ɦɨɠɟɬ ɯɪɚɧɢɬɶɫɹ ɞɨ 
ɭɥɚɜɥɢɜɚɧɢɹ ɢɥɢ ɪɚɡɪɭɲɟɧɢɹ.  

ɍɥɚɜɥɢɜɚɧɢɟ 
ɩɚɪɨɜ 

Ȼɨɪɶɛɚ ɫ ɜɵɛɪɨɫɚɦɢ ɥɟɬɭɱɢɯ ɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɜɨ ɜɪɟɦɹ 
ɨɩɟɪɚɰɢɣ ɡɚɝɪɭɡɤɢ ɢ ɜɵɝɪɭɡɤɢ ɛɨɥɶɲɢɧɫɬɜɚ ɥɟɬɭɱɢɯ ɩɪɨɞɭɤɬɨɜ, 
ɨɫɨɛɟɧɧɨ ɧɟɮɬɢ ɢ ɛɨɥɟɟ ɥɟɝɤɢɯ ɩɪɨɞɭɤɬɨɜ, ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ 
ɩɨɦɨɳɶɸ ɪɚɡɥɢɱɧɵɯ ɬɟɯɧɨɥɨɝɢɣ: 
Ⱥɛɫɨɪɛɰɢɹ: ɦɨɥɟɤɭɥɵ ɩɚɪɚ ɪɚɫɬɜɨɪɹɸɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ 
ɚɛɫɨɪɛɢɪɭɸɳɟɣ ɠɢɞɤɨɫɬɢ (ɧɚɩɪɢɦɟɪ, ɝɥɢɤɨɥɢ ɢɥɢ ɧɟɮɬɹɧɵɟ 
ɮɪɚɤɰɢɢ, ɬɚɤɢɟ, ɤɚɤ ɤɟɪɨɫɢɧ ɢɥɢ ɪɢɮɨɪɦɚɬ). Ɂɚɝɪɭɠɟɧɧɵɣ 
ɩɪɨɦɵɜɨɱɧɵɣ ɪɚɫɬɜɨɪ ɞɟɫɨɪɛɢɪɭɟɬɫɹ ɩɨɜɬɨɪɧɵɦ ɧɚɝɪɟɜɚɧɢɟɦ ɧɚ 
ɫɥɟɞɭɸɳɟɦ ɷɬɚɩɟ. ȼɵɞɟɥɟɧɧɵɟ ɝɚɡɵ ɞɨɥɠɧɵ ɥɢɛɨ ɛɵɬɶ 
ɤɨɧɞɟɧɫɢɪɨɜɚɧɵ ɢ ɩɟɪɟɪɚɛɨɬɚɧɵ, ɥɢɛɨ ɫɨɠɠɟɧɵ. 
Ⱥɞɫɨɪɛɰɢɹ: ɦɨɥɟɤɭɥɵ ɩɚɪɚ ɡɚɞɟɪɠɢɜɚɸɬɫɹ ɚɤɬɢɜɧɵɦɢ ɦɟɫɬɚɦɢ 
ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɚɞɫɨɪɛɢɪɭɸɳɢɯ ɬɜɟɪɞɵɯ ɜɟɳɟɫɬɜ, ɧɚɩɪɢɦɟɪ, 
ɚɤɬɢɜɢɪɨɜɚɧɧɵɣ ɭɝɨɥɶ ɢɥɢ ɰɟɨɥɢɬ. Ⱥɞɫɨɪɛɟɧɬ ɩɟɪɢɨɞɢɱɟɫɤɢ 
ɪɟɝɟɧɟɪɢɪɭɟɬɫɹ. ɉɨɥɭɱɟɧɧɵɣ ɞɟɫɨɪɛɚɬ ɡɚɬɟɦ ɚɛɫɨɪɛɢɪɭɟɬɫɹ ɜ 
ɰɢɪɤɭɥɢɪɭɸɳɟɦ ɩɨɬɨɤɟ, ɫɨɞɟɪɠɚɳɟɦ ɛɟɧɡɢɧ, ɩɪɨɦɵɜɨɱɧɨɣ 
ɤɨɥɨɧɧɵ ɧɢɠɟ ɩɨ ɩɨɬɨɤɭ. Ɉɫɬɚɬɨɱɧɵɣ ɝɚɡ ɧɚɩɪɚɜɥɹɟɬɫɹ ɧɚ 
ɞɚɥɶɧɟɣɲɭɸ ɨɱɢɫɬɤɭ. 
Ɇɟɦɛɪɚɧɧɚɹ ɫɟɩɚɪɚɰɢɹ: ɦɨɥɟɤɭɥɵ ɩɚɪɚ ɩɪɨɯɨɞɹɬ ɱɟɪɟɡ 
ɫɟɥɟɤɬɢɜɧɵɟ ɦɟɦɛɪɚɧɵ ɞɥɹ ɪɚɡɞɟɥɟɧɢɹ ɩɚɪɨ-ɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ 
ɧɚ ɨɛɨɝɚɳɟɧɧɭɸ ɭɝɥɟɜɨɞɨɪɨɞɨɦ ɮɚɡɭ (ɩɟɪɦɟɚɬ), ɤɨɬɨɪɚɹ ɡɚɬɟɦ 
ɤɨɧɞɟɧɫɢɪɭɟɬɫɹ ɢɥɢ ɚɛɫɨɪɛɢɪɭɟɬɫɹ, ɢ ɨɛɟɞɧɟɧɧɭɸ ɭɝɥɟɜɨɞɨɪɨɞɨɦ 
ɮɚɡɭ (ɪɟɬɟɧɬɚɬ). 
Ⱦɜɭɯɫɬɭɩɟɧɱɚɬɚɹ ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɚɹ ɤɨɧɞɟɧɫɚɰɢɹ/ɤɨɧɞɟɧɫɚɰɢɹ: 
ɩɪɢ ɨɯɥɚɠɞɟɧɢɢ ɩɚɪɨ-ɝɚɡɨɜɨɣ ɫɦɟɫɢ ɦɨɥɟɤɭɥɵ ɩɚɪɚ 
ɤɨɧɞɟɧɫɢɪɭɸɬɫɹ ɢ ɨɬɞɟɥɹɸɬɫɹ ɤɚɤ ɠɢɞɤɨɫɬɶ. Ɍɚɤ ɤɚɤ ɜɥɚɠɧɨɫɬɶ 
ɩɪɢɜɨɞɢɬ ɤ ɨɛɥɟɞɟɧɟɧɢɸ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ, ɬɪɟɛɭɟɬɫɹ 
ɞɜɭɯɫɬɭɩɟɧɱɚɬɵɣ ɩɪɨɰɟɫɫ ɤɨɧɞɟɧɫɚɰɢɢ ɞɥɹ ɩɨɩɟɪɟɦɟɧɧɨɣ 
ɪɚɛɨɬɵ. 
Ƚɢɛɪɢɞɧɵɟ ɫɢɫɬɟɦɵ: ɤɨɦɛɢɧɚɰɢɹ ɞɨɫɬɭɩɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɩɨ 
ɭɥɚɜɥɢɜɚɧɢɸ ɩɚɪɨɜ. 
ɉɪɢɦɟɱɚɧɢɟ: ɞɨɫɬɢɝɚɟɦɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɜɵɪɚɠɟɧɚ ɞɥɹ 
ɧɟɦɟɬɚɧɨɜɵɯ ɅɈɋ, ɬɚɤ ɤɚɤ ɩɪɨɰɟɫɫɵ ɚɛɫɨɪɛɰɢɢ ɢ ɚɞɫɨɪɛɰɢɢ ɧɟ 
ɦɨɝɭɬ ɡɧɚɱɢɬɟɥɶɧɨ ɫɧɢɡɢɬɶ ɜɵɛɪɨɫɵ ɦɟɬɚɧɚ.  

Ɉɤɢɫɥɟɧɢɟ 
ɅɈɋ 

 

ɉɪɨɝɪɚɦɦɚ ɨɛɧɚɪɭɠɟɧɢɹ ɢ ɭɫɬɪɚɧɟɧɢɹ ɭɬɟɱɟɤ LDAR  

ȼɵɫɨɤɨ 
ɝɟɪɦɟɬɢɱɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ 

Ɋɚɡɥɨɠɟɧɢɟ ɅɈɋ ɩɪɨɢɫɯɨɞɢɬ ɡɚ ɫɱɟɬ ɩɪɢɦɟɧɟɧɢɹ ɬɟɪɦɢɱɟɫɤɨɝɨ 
ɨɤɢɫɥɟɧɢɹ (ɫɠɢɝɚɧɢɟ) ɢɥɢ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ, ɤɨɝɞɚ ɭɥɚɜɥɢɜɚɧɢɟ 
ɧɟɰɟɥɟɫɨɨɛɪɚɡɧɨ. Ⱦɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɜɡɪɵɜɚ ɧɟɨɛɯɨɞɢɦɨ 
ɫɨɛɥɸɞɚɬɶ ɦɟɪɵ ɛɟɡɨɩɚɫɧɨɫɬɢ (ɧɚɩɪɢɦɟɪ, ɩɥɚɦɟɝɚɫɢɬɟɥɢ). 
Ɍɟɪɦɢɱɟɫɤɨɟ ɨɤɢɫɥɟɧɢɟ ɩɪɨɢɫɯɨɞɢɬ ɜ ɤɚɦɟɪɟ, ɨɤɢɫɥɢɬɟɥɹɯ ɫ 
ɨɝɧɟɭɩɨɪɧɨɣ ɮɭɬɟɪɨɜɤɨɣ, ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɝɚɡɨɜɨɣ ɝɨɪɟɥɤɨɣ ɢ 
ɬɪɭɛɨɣ. ȿɫɥɢ ɩɪɢɫɭɬɫɬɜɭɟɬ ɛɟɧɡɢɧ, ɬɨ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ ɛɭɞɟɬ ɨɝɪɚɧɢɱɟɧɚ, ɢ ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɞɨɝɪɟɜɚ 
ɞɨɥɠɧɚ ɩɨɞɞɟɪɠɢɜɚɬɶɫɹ ɧɢɠɟ 180ɨɋ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ 
ɜɨɡɝɨɪɚɧɢɹ. Ⱦɢɚɩɚɡɨɧ ɪɚɛɨɱɟɣ ɬɟɦɩɟɪɚɬɭɪɵ – ɨɬ 760 ɞɨ 870ɨɋ, 
ɜɪɟɦɹ ɩɪɟɛɵɜɚɧɢɹ ɨɛɵɱɧɨ 1 ɫɟɤɭɧɞɚ ɢɥɢ ɦɟɧɶɲɟ. 
Ⱦɥɹ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɨɤɢɫɥɟɧɢɹ ɬɪɟɛɭɟɬɫɹ ɤɚɬɚɥɢɡɚɬɨɪ, 
ɭɜɟɥɢɱɢɜɚɸɳɢɣ ɫɤɨɪɨɫɬɶ ɨɤɢɫɥɟɧɢɹ ɚɞɫɨɪɛɰɢɟɣ ɤɢɫɥɨɪɨɞɚ ɢ 
ɅɈɋ ɧɚ ɫɜɨɟɣ ɩɨɜɟɪɯɧɨɫɬɢ. Ʉɚɬɚɥɢɡɚɬɨɪ ɩɨɡɜɨɥɹɟɬ ɪɟɚɤɰɢɢ 
ɨɤɢɫɥɟɧɢɹ ɩɪɨɬɟɤɚɬɶ ɩɪɢ ɛɨɥɟɟ ɧɢɡɤɨɣ ɬɟɦɩɟɪɚɬɭɪɟ, ɱɟɦ 
ɬɪɟɛɭɟɬɫɹ ɞɥɹ ɬɟɪɦɢɱɟɫɤɨɝɨ ɨɤɢɫɥɟɧɢɹ: ɨɛɵɱɧɨ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 
320ɨ ɞɨ 540ɨɋ. ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɩɨɞɨɝɪɟɜɚ (ɷɥɟɤɬɪɢɱɟɫɤɢ ɢɥɢ ɫ 
ɝɚɡɨɦ) ɞɨɫɬɢɝɚɟɬɫɹ ɬɟɦɩɟɪɚɬɭɪɚ, ɧɟɨɛɯɨɞɢɦɚɹ ɞɥɹ ɧɚɱɚɥɚ 
ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɨɤɢɫɥɟɧɢɹ ɅɈɋ. ɗɬɚɩ ɨɤɢɫɥɟɧɢɹ ɩɪɨɢɫɯɨɞɢɬ, 
ɤɨɝɞɚ ɜɨɡɞɭɯ ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ ɫɥɨɣ ɬɜɟɪɞɨɝɨ ɤɚɬɚɥɢɡɚɬɨɪɚ.  
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Ɍɚɛɥɢɰɚ 5.22– Ⱦɪɭɝɢɟ ɦɟɬɨɞɵ ɨɝɪɚɧɢɱɟɧɢɹ ɢ ɤɨɧɬɪɨɥɹ ɜɵɛɪɨɫɨɜ 
Ɍɟɯɧɨɥɨɝɢɹ Ɉɩɢɫɚɧɢɟ 

Ɍɟɯɧɨɥɨɝɢɢ ɩɨ ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɢɥɢ 
ɫɧɢɠɟɧɢɸ ɜɵɛɪɨɫɨɜ ɫ ɮɚɤɟɥɶɧɨɝɨ 
ɝɨɪɟɧɢɹ  

ɉɪɚɜɢɥɶɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɭɫɬɚɧɨɜɤɢ 
ɩɨɞɪɚɡɭɦɟɜɚɟɬ ɞɨɫɬɚɬɨɱɧɭɸ ɦɨɳɧɨɫɬɶ 
ɫɢɫɬɟɦɵ ɪɟɝɟɧɟɪɚɰɢɢ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ 
ɜɵɫɨɤɨ ɝɟɪɦɟɬɢɱɧɵɯ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɯ 
ɤɥɚɩɚɧɨɜ ɢ ɞɪɭɝɢɯ ɦɟɪ ɞɥɹ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɮɚɤɟɥɶɧɨɝɨ ɫɠɢɝɚɧɢɹ 
ɬɨɥɶɤɨ ɜ ɤɚɱɟɫɬɜɟ ɫɢɫɬɟɦɵ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɜ ɨɫɨɛɵɯ ɫɥɭɱɚɹɯ (ɡɚɩɭɫɤ, ɨɫɬɚɧɨɜ, 
ɚɜɚɪɢɣɧɚɹ ɫɢɬɭɚɰɢɹ). 
ɍɩɪɚɜɥɟɧɢɟ ɭɫɬɚɧɨɜɤɨɣ ɜɤɥɸɱɚɟɬ 
ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɦɟɪɵ ɢ ɦɟɪɵ ɤɨɧɬɪɨɥɹ 
ɞɥɹ ɫɧɢɠɟɧɢɹ ɜɟɪɨɹɬɧɨɫɬɢ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɮɚɤɟɥɶɧɨɝɨ ɫɠɢɝɚɧɢɹ, 
ɧɚɩɪɢɦɟɪ, ɤɨɧɬɪɨɥɢɪɭɹ ɫɢɫɬɟɦɭ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɝɚɡɨɨɛɪɚɡɧɨɝɨ ɬɨɩɥɢɜɚ ɫ 
ɩɪɢɦɟɧɟɧɢɟɦ ɩɟɪɟɞɨɜɵɯ ɦɟɬɨɞɨɜ. 
ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɮɚɤɟɥɚ – ɜɤɥɸɱɚɟɬ 
ɜɵɫɨɬɭ, ɞɚɜɥɟɧɢɟ, ɩɨɞɚɱɭ ɩɚɪɚ, ɜɨɡɞɭɯɚ 
ɢɥɢ ɝɚɡɚ, ɬɢɩ ɮɚɤɟɥɶɧɨɝɨ ɨɝɨɥɨɜɤɚ ɢ ɬ.ɞ. 
ɐɟɥɶɸ ɹɜɥɹɟɬɫɹ ɞɨɫɬɢɠɟɧɢɟ ɛɟɡɞɵɦɧɨɣ 
ɢ ɧɚɞɟɠɧɨɣ ɪɚɛɨɬɵ ɢ ɨɛɟɫɩɟɱɟɧɢɟ 
ɷɮɮɟɤɬɢɜɧɨɝɨ ɫɠɢɝɚɧɢɹ ɢɡɛɵɬɨɱɧɨɝɨ 
ɝɚɡɚ ɩɪɢ ɨɫɨɛɵɯ ɨɩɟɪɚɰɢɹɯ. 
Ɇɨɧɢɬɨɪɢɧɝ ɢ ɨɬɱɟɬɧɨɫɬɶ: ɧɟɩɪɟɪɵɜɧɵɣ 
ɦɨɧɢɬɨɪɢɧɝ ɫɜɨɣɫɬɜ ɢ ɤɨɥɢɱɟɫɬɜɚ ɝɚɡɚ, 
ɧɚɩɪɚɜɥɹɟɦɨɝɨ ɧɚ ɮɚɤɟɥ ɢ ɫɜɹɡɚɧɧɵɯ 
ɩɚɪɚɦɟɬɪɨɜ ɫɠɢɝɚɧɢɹ (ɧɚɩɪɢɦɟɪ, ɬɟɱɟɧɢɟ 
ɝɚɡɨɜɨɣ ɫɦɟɫɢ ɢ ɬɟɩɥɨɫɨɞɟɪɠɚɧɢɟ, 
ɤɨɷɮɮɢɰɢɟɧɬ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɫɪɟɞɫɬɜ, 
ɫɤɨɪɨɫɬɢ, ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɵɛɪɨɫɨɜ). 
Ɏɚɤɬɨɪ ɫɠɢɝɚɧɢɹ, ɡɚɧɨɫɢɦɵɣ ɜ ɨɬɱɟɬɵ – 
ɷɬɨ ɬɪɟɛɨɜɚɧɢɟ ɋɢɫɬɟɦɵ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ 
ɦɟɧɟɞɠɦɟɧɬɚ (EMS) ɞɥɹ 
ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɛɭɞɭɳɢɯ ɫɠɢɝɚɧɢɣ. 

ȼɵɛɨɪ ɤɚɬɚɥɢɡɚɬɨɪɚ ɞɥɹ ɢɫɤɥɸɱɟɧɢɹ 
ɨɛɪɚɡɨɜɚɧɢɹ ɞɢɨɤɫɢɧɨɜ 

ȼɨ ɜɪɟɦɹ ɪɟɝɟɧɟɪɚɰɢɢ ɤɚɬɚɥɢɡɚɬɨɪɭ 
ɭɫɬɚɧɨɜɤɢ ɪɢɮɨɪɦɢɧɝɚ ɬɪɟɛɭɟɬɫɹ 
ɨɪɝɚɧɢɱɟɫɤɢɣ ɯɥɨɪɢɞ ɞɥɹ ɟɝɨ 
ɷɮɮɟɤɬɢɜɧɨɣ ɪɚɛɨɬɵ (ɞɥɹ 
ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɧɭɠɧɨɝɨ ɯɥɨɪɢɞɧɨɝɨ 
ɛɚɥɚɧɫɚ ɜ ɤɚɬɚɥɢɡɚɬɨɪɟ ɢ ɨɛɟɫɩɟɱɟɧɢɹ 
ɩɪɚɜɢɥɶɧɨɝɨ ɞɢɫɩɟɪɝɢɪɨɜɚɧɢɹ ɦɟɬɚɥɥɨɜ). 
ȼɵɛɨɪ ɯɥɨɪɢɫɬɨɝɨ ɜɟɳɟɫɬɜɚ ɩɨɜɥɢɹɟɬ ɧɚ 
ɜɨɡɦɨɠɧɨɫɬɶ ɜɵɛɪɨɫɨɜ ɞɢɨɤɫɢɧɨɜ ɢ 
ɮɭɪɚɧɨɜ.  

 
5.25 ɍɬɢɥɢɡɚɰɢɹ ɨɬɯɨɞɨɜ 

 

ɇɚɢɥɭɱɲɢɦɢ ɞɨɫɬɭɩɧɵɦɢ ɬɟɯɧɨɥɨɝɢɹɦɢ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ, ɚ ɬɚɦ, ɝɞɟ 
ɧɟɜɨɡɦɨɠɧɨ, ɫɨɤɪɚɳɟɧɢɹ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ, ɹɜɥɹɟɬɫɹ ɜɧɟɞɪɟɧɢɟ ɩɥɚɧɚ 
ɭɩɪɚɜɥɟɧɢɹ ɨɬɯɨɞɚɦɢ, ɤɨɬɨɪɵɣ ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɨɛɟɫɩɟɱɢɜɚɟɬ ɪɟɰɢɪɤɭɥɹɰɢɸ 
ɨɬɯɨɞɨɜ, ɭɬɢɥɢɡɚɰɢɸ ɢɥɢ ɭɧɢɱɬɨɠɟɧɢɟ. 
Ɇɟɬɨɞɵ ɫɨɤɪɚɳɟɧɢɹ ɨɛɴɟɦɨɜ ɧɚɤɨɩɥɟɧɢɹ ɲɥɚɦɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 5.23. 
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Ɍɚɛɥɢɰɚ 5.23 – Ɇɟɬɨɞɵ ɫɨɤɪɚɳɟɧɢɹ ɨɛɴɟɦɨɜ ɧɚɤɨɩɥɟɧɢɹ ɲɥɚɦɨɜ 
Ɍɟɯɧɨɥɨɝɢɹ Ɉɩɢɫɚɧɢɟ ɉɪɢɦɟɧɟɧɢɟ 

ɉɪɟɞɜɚɪɢɬɟɥɶɧɚɹ 
ɨɱɢɫɬɤɚ ɲɥɚɦɚ 

ɉɟɪɟɞ ɮɢɧɚɥɶɧɨɣ ɨɱɢɫɬɤɨɣ 
(ɧɚɩɪɢɦɟɪ, ɜ ɩɟɱɢ ɫ 
ɩɫɟɜɞɨɨɠɢɠɟɧɧɵɦ ɫɥɨɟɦ) 
ɲɥɚɦɵ ɨɫɭɲɚɸɬɫɹ ɢ/ɢɥɢ 
ɨɛɟɡɦɚɫɥɢɜɚɸɬɫɹ (ɧɚɩɪɢɦɟɪ, ɫ 
ɩɨɦɨɳɶɸ ɰɟɧɬɪɨɛɟɠɧɵɯ 
ɞɟɤɚɧɬɟɪɨɜ ɢɥɢ ɩɚɪɨɜɵɯ 
ɫɭɲɢɥɨɤ) ɞɥɹ ɫɧɢɠɟɧɢɹ ɢɯ 
ɨɛɴɟɦɚ 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 

ɉɨɜɬɨɪɧɨɟ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ 
ɲɥɚɦɚ ɧɚ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɭɫɬɚɧɨɜɤɚɯ 

Ɉɩɪɟɞɟɥɟɧɧɵɟ ɬɢɩɵ ɲɥɚɦɨɜ 
(ɧɚɩɪɢɦɟɪ, ɧɟɮɬɟɲɥɚɦ) ɦɨɝɭɬ 
ɛɵɬɶ ɩɟɪɟɪɚɛɨɬɚɧɵ ɧɚ 
ɭɫɬɚɧɨɜɤɚɯ (ɧɚɩɪɢɦɟɪ, 
ɤɨɤɫɨɜɚɧɢɹ) ɜ ɤɚɱɟɫɬɜɟ ɫɵɪɶɹ 
ɛɥɚɝɨɞɚɪɹ ɫɨɞɟɪɠɚɧɢɸ 
ɧɟɮɬɟɩɪɨɞɭɤɬɚ 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɬɨɥɶɤɨ 
ɬɟɯ ɲɥɚɦɨɜ, ɤɨɬɨɪɵɟ 
ɫɨɨɬɜɟɬɫɬɜɭɸɬ 
ɬɪɟɛɨɜɚɧɢɹɦ ɞɥɹ 
ɩɟɪɟɪɚɛɨɬɤɢ ɧɚ 
ɭɫɬɚɧɨɜɤɟ ɫ 
ɧɟɨɛɯɨɞɢɦɨɣ ɨɱɢɫɬɤɨɣ 

 
Ⱦɥɹ ɫɨɤɪɚɳɟɧɢɹ ɨɛɴɟɦɨɜ ɧɚɤɨɩɥɟɧɢɹ ɧɟɮɬɟɲɥɚɦɚ ɜ ɤɚɱɟɫɬɜɟ ɇȾɌ 

ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɨɞɧɨɣ ɢɥɢ ɧɟɫɤɨɥɶɤɢɯ ɬɟɯɧɨɥɨɝɢɣ, ɩɪɢɜɟɞɟɧɧɵɯ ɜ 
ɬɚɛɥɢɰɟ. 

 

5.26 Ɍɨɜɚɪɧɨ-ɫɵɪɶɟɜɨɣ ɩɚɪɤ 

 

5.26.1 Ɋɟɡɟɪɜɭɚɪɵ ɯɪɚɧɟɧɢɹ ɧɟɮɬɢ 

 

Ⱦɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɢɥɢ ɫɨɤɪɚɳɟɧɢɹ ɜɵɛɪɨɫɨɜ ɫ ɪɟɡɟɪɜɭɚɪɨɜ ɇɉɁ 
ɪɟɤɨɦɟɧɞɭɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɫɩɨɫɨɛɵ ɢ ɬɟɯɧɨɥɨɝɢɢ (ɬɚɛɥɢɰɚ 5.24): 

 
Ɍɚɛɥɢɰɚ 5.24 – Ɋɟɤɨɦɟɧɞɭɟɦɵɟ ɇȾɌ 
ɋɩɨɫɨɛ/ɬɟɯɧɨɥɨɝɢɹ Ɉɩɢɫɚɧɢɟ ɉɪɢɦɟɧɟɧɢɟ 

Ʉɨɧɫɬɪɭɤɰɢɹ 
ɪɟɡɟɪɜɭɚɪɚ 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɭɩɥɨɬɧɢɬɟɥɟɣ, ɞɥɹ 
ɨɝɪɚɧɢɱɟɧɢɹ ɩɨɬɟɪɶ ɩɚɪɨɜ 
ɭɝɥɟɜɨɞɨɪɨɞɨɜ. 
ɋɨɤɪɚɳɟɧɢɟ ɨɛɴɟɦɚ ɝɚɡɨɜɨɝɨ 
ɩɪɨɫɬɪɚɧɫɬɜɚ ɪɟɡɟɪɜɭɚɪɨɜ. 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 

Ɍɟɯɧɨɥɨɝɢɢ, 
ɨɬɧɨɫɹɳɢɟɫɹ ɤ 
ɷɤɫɩɥɭɚɬɚɰɢɢ  

ɋɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ, ɜɤɥɸɱɚɸɳɚɹ 
ɨɛɧɚɪɭɠɟɧɢɟ ɭɬɟɱɟɤ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɣ ɤɨɧɬɪɨɥɶ ɞɥɹ 
ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɜɨɡɦɨɠɧɨɫɬɢ ɩɟɪɟɥɢɜɚ 
ɧɟɮɬɢ ɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ, ɤɨɧɬɪɨɥɶ ɡɚ 
ɫɨɫɬɨɹɧɢɟɦ ɡɚɩɚɫɨɜ, ɬɟɦɩɟɪɚɬɭɪɧɵɦ 
ɪɟɠɢɦɨɦ, ɞɚɜɥɟɧɢɟɦ ɢ ɬ.ɞ. 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 
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5.26.2 ɋɢɫɬɟɦɵ ɫɥɢɜɚ ɢ ɧɚɥɢɜɚ ɫɵɪɶɹ ɢ ɬɨɜɚɪɧɵɯ ɩɪɨɞɭɤɬɨɜ 

 

Ⱦɥɹ ɨɝɪɚɧɢɱɟɧɢɹ ɢɥɢ ɫɨɤɪɚɳɟɧɢɹ ɜɵɛɪɨɫɨɜ ɥɟɬɭɱɢɯ ɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ 

ɫ ɨɩɟɪɚɰɢɣ ɧɚɥɢɜɚ ɢ ɫɥɢɜɚ ɇȾɌ ɹɜɥɹɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɨɞɧɨɣ ɢɥɢ ɧɟɫɤɨɥɶɤɢɯ 
ɬɟɯɧɨɥɨɝɢɣ, ɩɪɟɞɨɫɬɚɜɥɟɧɧɵɯ ɞɚɥɟɟ (ɬɚɛɥɢɰɚ 5.25), ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ ɫɬɟɩɟɧɢ 
ɪɟɤɭɩɟɪɚɰɢɢ ɦɢɧɢɦɭɦ 95%: 

 

Ɍɚɛɥɢɰɚ 5.25 – Ɍɟɯɧɨɥɨɝɢɢ ɇȾɌ 
Ɍɟɯɧɨɥɨɝɢɹ ɉɪɢɦɟɧɟɧɢɟ 
Ȼɚɥɚɧɫɢɪɨɜɤɚ ɩɚɪɨɜ Ɉɛɳɟɩɪɢɦɟɧɢɦɚɹ ɬɟɯɧɨɥɨɝɢɹ 
Ɋɟɤɭɩɟɪɚɰɢɹ ɥɟɬɭɱɢɯ ɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ 
Ʉɨɧɞɟɧɫɚɰɢɹ 
Ⱥɛɫɨɪɛɰɢɹ 
Ⱥɞɫɨɪɛɰɢɹ 
Ɇɟɦɛɪɚɧɧɚɹ ɬɟɯɧɨɥɨɝɢɹ 
Ƚɢɛɪɢɞɧɵɟ ɫɢɫɬɟɦɵ 

Ɉɛɳɟɩɪɢɦɟɧɢɦɚɹ ɬɟɯɧɨɥɨɝɢɹ 
ɜ ɤɚɱɟɫɬɜɟ ɚɥɶɬɟɪɧɚɬɢɜɵ ɜ 
ɢɫɤɥɸɱɢɬɟɥɶɧɵɯ 
ɨɛɫɬɨɹɬɟɥɶɫɬɜɚɯ ɦɨɠɟɬ ɬɚɤɠɟ 
ɩɪɢɦɟɧɹɬɶɫɹ ɫɠɢɝɚɧɢɟ 

 

ɍɫɬɚɧɨɜɤɚ ɫɠɢɝɚɧɢɹ ɥɟɬɭɱɢɯ ɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɦɨɠɟɬ ɡɚɦɟɧɢɬɶ 
ɭɫɬɚɧɨɜɤɭ ɩɨ ɪɟɤɭɩɟɪɚɰɢɢ ɜ ɫɥɭɱɚɟ, ɟɫɥɢ ɪɟɤɭɩɟɪɚɰɢɹ ɧɟɛɟɡɨɩɚɫɧɚ ɢɥɢ ɬɟɯɧɢɱɟɫɤɢ 
ɧɟɜɨɡɦɨɠɧɚ ɢɡ-ɡɚ ɨɛɴɟɦɚ ɜɨɡɜɪɚɳɚɟɦɨɣ ɩɚɪɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ. 

 

5.26.3 Ɍɟɯɧɨɥɨɝɢɢ ɩɪɨɩɚɪɤɢ ɢ ɩɨɞɝɨɬɨɜɤɢ ɰɢɫɬɟɪɧ 

 

Ʉ ɇȾɌ ɨɬɧɨɫɢɬɫɹ: 
– ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɡɚɤɪɵɬɵɯ (ɡɚɦɤɧɭɬɵɯ) ɪɟɰɢɪɤɭɥɹɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ 

ɨɬɦɵɜɤɢ, ɨɫɧɨɜɚɧɧɵɯ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɵɯ ɦɨɸɳɢɯ ɪɟɚɝɟɧɬɨɜ ɢ 
ɤɨɦɩɚɤɬɧɨɝɨ ɚɩɩɚɪɚɬɭɪɧɨɝɨ ɨɫɧɚɳɟɧɢɹ ɩɪɨɰɟɫɫɚ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɷɤɨɥɨɝɢɱɟɫɤɭɸ 
ɛɟɡɨɩɚɫɧɨɫɬɶ ɡɚ ɫɱɟɬ ɨɬɜɨɞɚ ɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɪɚɛɨɱɢɯ ɫɪɟɞ (ɜ ɬɨɦ ɱɢɫɥɟ ɦɨɸɳɟɝɨ 
ɪɚɫɬɜɨɪɚ, ɫɦɟɲɚɧɧɵɯ ɧɟɮɬɟɨɫɬɚɬɤɨɜ (ɋɇɈ) ɢ ɬ.ɩ.) ɩɨ ɡɚɤɪɵɬɵɦ ɬɪɭɛɨɩɪɨɜɨɞɚɦ ɢ 
ɜɨɡɞɭɯɨɜɨɞɚɦ. 
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6 ɗɤɨɧɨɦɢɱɟɫɤɢɟ ɚɫɩɟɤɬɵ ɪɟɚɥɢɡɚɰɢɢ ɧɚɢɥɭɱɲɢɯ ɞɨɫɬɭɩɧɵɯ 
ɬɟɯɧɨɥɨɝɢɣ 

 

Ɉɫɧɨɜɧɵɟ ɩɪɢɧɰɢɩɵ (1–4) ɦɟɬɨɞɨɥɨɝɢɢ ɨɩɪɟɞɟɥɟɧɢɹ ɇȾɌ ɫ ɭɱɟɬɨɦ ɨɰɟɧɤɢ 
ɚɫɩɟɤɬɨɜ ɟɟ ɤɨɦɩɥɟɤɫɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɪɚɡɞɟɥɟ 4. 

ɉɪɢɦɟɧɟɧɢɟ ɷɬɢɯ ɨɫɧɨɜɧɵɯ ɩɪɢɧɰɢɩɨɜ ɞɨɥɠɧɨ ɩɨɡɜɨɥɢɬɶ ɤɚɤ ɩɨɥɶɡɨɜɚɬɟɥɸ, 
ɬɚɤ ɢ ɥɢɰɭ, ɩɪɢɧɢɦɚɸɳɟɦɭ ɪɟɲɟɧɢɟ, ɫɪɚɜɧɢɬɶ ɩɪɨɡɪɚɱɧɵɦ ɢ ɪɚɜɧɨɩɪɚɜɧɵɦ 
ɫɩɨɫɨɛɨɦ ɢɦɟɸɳɢɟɫɹ ɜɚɪɢɚɧɬɵ, ɟɞɢɧɫɬɜɟɧɧɨ ɩɪɢɟɦɥɟɦɵɦ ɦɟɬɨɞɨɦ. 

ɇɚ ɩɪɚɤɬɢɤɟ ɞɚɧɧɵɟ ɨ ɡɚɬɪɚɬɚɯ ɨɰɟɧɢɜɚɸɬɫɹ ɞɨɫɬɚɬɨɱɧɨ ɱɚɫɬɨ, ɧɨ ɪɟɞɤɨ 
ɞɟɬɚɥɢɡɢɪɭɸɬɫɹ ɩɨ ɤɨɦɩɨɧɟɧɬɚɦ ɢɥɢ ɞɨ ɭɪɨɜɧɹ, ɤɨɝɞɚ ɟɠɟɝɨɞɧɵɟ ɢɡɦɟɧɟɧɢɹ ɡɚɬɪɚɬ 
ɦɨɝɭɬ ɛɵɬɶ ɩɨɤɚɡɚɧɵ ɫ ɡɚɞɚɧɧɨɣ ɫɬɟɩɟɧɶɸ ɬɨɱɧɨɫɬɢ. ɗɬɨ ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ 
ɜɨɡɦɨɠɧɨɫɬɹɦɢ ɜɵɩɨɥɧɟɧɢɹ ɨɛɴɟɤɬɢɜɧɨɝɨ ɫɪɚɜɧɢɬɟɥɶɧɨɝɨ ɚɧɚɥɢɡɚ ɬɟɯɧɢɤɨ-

ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɢ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ. 
Ɂɚɬɪɚɬɵ ɫɥɟɞɭɟɬ ɫɬɪɭɤɬɭɪɢɪɨɜɚɬɶ ɫ ɞɨɫɬɚɬɨɱɧɵɦ ɭɪɨɜɧɟɦ ɞɟɬɚɥɢɡɚɰɢɢ, 

ɤɨɬɨɪɵɣ ɩɨɤɚɡɵɜɚɟɬ, ɤɚɤɢɟ ɡɚɬɪɚɬɵ ɨɬɧɨɫɹɬɫɹ ɤ ɢɧɜɟɫɬɢɰɢɨɧɧɵɦ ɪɚɫɯɨɞɚɦ ɢ ɤɚɤɢɟ 
ɨɬɧɨɫɹɬɫɹ ɤ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɦ ɡɚɬɪɚɬɚɦ ɨɬɧɨɫɢɬɟɥɶɧɨ ɪɟɡɭɥɶɬɚɬɨɜ ɚɧɚɥɢɡɚ 
ɡɧɚɱɢɦɵɯ ɫɬɚɞɢɣ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ ɭɫɬɚɧɨɜɤɢ. 

Ʉɥɚɫɫɢɮɢɤɚɰɢɹ (ɜɢɞɵ) ɨɛɨɪɭɞɨɜɚɧɢɹ: 
 ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ, ɷɧɟɪɝɟɬɢɱɟɫɤɨɟ, ɩɨɞɴɟɦɧɨ-ɬɪɚɧɫɩɨɪɬɧɨɟ, ɧɚɫɨɫɧɨ-

ɤɨɦɩɪɟɫɫɨɪɧɨɟ ɢ ɞɪɭɝɨɟ; 
 ɩɪɢɛɨɪɵ, ɫɪɟɞɫɬɜɚ ɤɨɧɬɪɨɥɹ, ɚɜɬɨɦɚɬɢɤɢ, ɫɜɹɡɢ; 
 ɢɧɠɟɧɟɪɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ; 
 ɬɪɚɧɫɩɨɪɬɧɵɟ ɫɪɟɞɫɬɜɚ; 
 ɨɛɨɪɭɞɨɜɚɧɢɟ ɫɪɟɞɫɬɜ ɩɨɠɚɪɨɬɭɲɟɧɢɹ; 
 ɨɛɨɪɭɞɨɜɚɧɢɟ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɰɟɧɬɪɨɜ, ɥɚɛɨɪɚɬɨɪɢɣ, ɦɚɫɬɟɪɫɤɢɯ 

ɪɚɡɥɢɱɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ ɢ ɩɪ.; 
 ɩɪɨɱɟɟ ɨɛɨɪɭɞɨɜɚɧɢɟ. 
 

Ɂɚɬɪɚɬɵ ɧɚ ɩɪɢɨɛɪɟɬɟɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ: 
 ɉɪɨɟɤɬɧɨ-ɢɡɵɫɤɚɬɟɥɶɫɤɢɟ ɪɚɛɨɬɵ; 
 ɋɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɜ ɬɨɦ ɱɢɫɥɟ: 
 ɰɟɧɚ ɩɪɢɨɛɪɟɬɟɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ; 
 ɫɬɨɢɦɨɫɬɶ ɡɚɩɚɫɧɵɯ ɱɚɫɬɟɣ; 
 ɫɬɨɢɦɨɫɬɶ ɬɚɪɵ, ɭɩɚɤɨɜɤɢ ɢ ɪɟɤɜɢɡɢɬɚ; 
 ɬɪɚɧɫɩɨɪɬɧɵɟ ɪɚɫɯɨɞɵ ɢ ɭɫɥɭɝɢ ɩɨɫɪɟɞɧɢɤɨɜ ɢɥɢ ɫɧɚɛɠɟɧɱɟɫɤɨ-

ɫɛɵɬɨɜɵɯ ɨɪɝɚɧɢɡɚɰɢɣ; 
 ɪɚɫɯɨɞɵ ɧɚ ɤɨɦɩɥɟɤɬɚɰɢɸ; 
 ɡɚɝɨɬɨɜɢɬɟɥɶɧɨ-ɫɤɥɚɞɫɤɢɟ ɪɚɫɯɨɞɵ; 
 ɞɪɭɝɢɟ ɡɚɬɪɚɬɵ, ɨɬɧɨɫɢɦɵɟ ɤ ɫɬɨɢɦɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
 Ɇɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ, ɜ ɬɨɦ ɱɢɫɥɟ: 
 ɫɛɨɪɤɚ ɢ ɭɫɬɚɧɨɜɤɚ ɜ ɩɪɨɟɤɬɧɨɟ ɩɨɥɨɠɟɧɢɟ ɜɫɟɯ ɜɢɞɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ; 
 ɩɪɨɤɥɚɞɤɚ ɥɢɧɢɣ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɢ ɫɟɬɟɣ ɤ ɷɥɟɤɬɪɨɫɢɥɨɜɵɦ 

ɭɫɬɚɧɨɜɤɚɦ; 
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 ɩɪɨɤɥɚɞɤɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢ ɭɫɬɪɨɣɫɬɜɨ ɩɨɞɜɨɞɨɤ ɤ 
ɨɛɨɪɭɞɨɜɚɧɢɸ; 

 ɦɨɧɬɚɠ ɢ ɭɫɬɚɧɨɜɤɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɣ, 
ɨɛɫɥɭɠɢɜɚɸɳɢɯ ɩɥɨɳɚɞɨɤ, ɥɟɫɬɧɢɰ ɢ ɞɪɭɝɢɯ ɭɫɬɪɨɣɫɬɜ, ɤɨɧɫɬɪɭɤɬɢɜɧɨ ɫɜɹɡɚɧɧɵɯ ɫ 
ɨɛɨɪɭɞɨɜɚɧɢɟɦ; 

 ɞɪɭɝɢɟ ɪɚɛɨɬɵ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɟ ɜ ɫɛɨɪɧɢɤɚɯ ɫɦɟɬɧɵɯ ɧɨɪɦɚɬɢɜɨɜ ɧɚ 
ɦɨɧɬɚɠ ɨɛɨɪɭɞɨɜɚɧɢɹ; 

 ɉɪɨɱɢɟ ɡɚɬɪɚɬɵ (ɜɤɥɸɱɚɹ ɧɟɩɪɟɞɜɢɞɟɧɧɵɟ). 
Ⱦɚɧɧɵɟ ɨ ɤɚɩɢɬɚɥɶɧɵɯ ɡɚɬɪɚɬɚɯ ɦɨɝɭɬ ɛɵɬɶ ɩɨɥɭɱɟɧɵ ɢɡ ɪɚɡɥɢɱɧɵɯ 

ɢɫɬɨɱɧɢɤɨɜ, ɧɨ, ɤɚɤɢɦ ɛɵ ɧɢ ɛɵɥ ɢɫɬɨɱɧɢɤ ɩɨɥɭɱɟɧɢɹ ɷɬɢɯ ɞɚɧɧɵɯ, ɩɨɥɶɡɨɜɚɬɟɥɸ 
ɧɟɨɛɯɨɞɢɦɨ ɨɰɟɧɢɬɶ ɞɨɫɬɨɜɟɪɧɨɫɬɶ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ, ɩɪɨɛɟɥɵ ɢ 
ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɨɰɟɧɤɢ ɨ ɩɨɬɟɧɰɢɚɥɶɧɨɦ ɜɨɡɞɟɣɫɬɜɢɢ 
ɬɟɯɧɨɥɨɝɢɣ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ. 

Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ɨɛɨɫɧɨɜɚɧɧɨɫɬɢ ɞɚɧɧɵɯ ɨ ɤɚɩɢɬɚɥɶɧɵɯ ɡɚɬɪɚɬɚɯ ɩɨɥɶɡɨɜɚɬɟɥɶ 
ɞɨɥɠɟɧ ɫɨɛɪɚɬɶ ɢɯ ɩɨ ɜɨɡɦɨɠɧɨɫɬɢ ɢɡ ɧɟɫɤɨɥɶɤɢɯ ɧɟɡɚɜɢɫɢɦɵɯ ɢɫɬɨɱɧɢɤɨɜ. 
ɂɫɬɨɱɧɢɤɢ ɩɪɨɢɫɯɨɠɞɟɧɢɹ ɜɫɟɯ ɫɨɛɪɚɧɧɵɯ ɞɚɧɧɵɯ ɫɥɟɞɭɟɬ ɞɨɤɭɦɟɧɬɢɪɨɜɚɬɶ. ɗɬɨ 
ɩɨɡɜɨɥɢɬ ɩɪɨɫɥɟɞɢɬɶ ɩɭɬɶ ɩɨɥɭɱɟɧɢɹ ɢ ɨɛɨɫɧɨɜɚɧɢɹ ɞɚɧɧɵɯ, ɟɫɥɢ ɩɨɡɞɧɟɟ ɜ ɷɬɨɦ 
ɜɨɡɧɢɤɧɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ. ȿɫɥɢ ɢɫɬɨɱɧɢɤ ɞɚɧɧɵɯ – ɷɬɨ ɨɩɭɛɥɢɤɨɜɚɧɧɨɟ ɫɨɨɛɳɟɧɢɟ 
(ɨɬɱɟɬ, ɞɨɤɥɚɞ) ɢɥɢ ɛɚɡɚ ɞɚɧɧɵɯ, ɬɨ ɞɨɫɬɚɬɨɱɧɨ ɫɬɚɧɞɚɪɬɧɨɣ ɛɢɛɥɢɨɝɪɚɮɢɢ. ȿɫɥɢ ɠɟ 
ɢɫɬɨɱɧɢɤɨɦ ɞɚɧɧɵɯ ɫɥɭɠɢɬ ɭɫɬɧɨɟ ɢɥɢ ɞɪɭɝɨɟ ɧɟɞɨɤɭɦɟɧɬɢɪɨɜɚɧɧɨɟ ɫɨɨɛɳɟɧɢɟ, ɬɨ ɜ 
ɷɬɨɦ ɫɥɭɱɚɟ ɞɨɥɠɟɧ ɛɵɬɶ ɡɚɮɢɤɫɢɪɨɜɚɧ ɢɫɬɨɱɧɢɤ ɢɧɮɨɪɦɚɰɢɢ ɢ ɭɤɚɡɚɧɚ ɞɚɬɚ ɟɟ 
ɩɨɥɭɱɟɧɢɹ. 

 

ȼɨɡɦɨɠɧɵɦɢ ɢɫɬɨɱɧɢɤɚɦɢ ɩɨɥɭɱɟɧɢɹ ɞɚɧɧɵɯ ɨ ɤɚɩɢɬɚɥɶɧɵɯ ɡɚɬɪɚɬɚɯ 
ɹɜɥɹɸɬɫɹ: 

– ɢɧɮɨɪɦɚɰɢɹ ɨɬɪɚɫɥɟɣ ɷɤɨɧɨɦɢɤɢ (ɧɚɩɪɢɦɟɪ, ɩɥɚɧɵ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, 
ɩɪɨɟɤɬɧɚɹ ɞɨɤɭɦɟɧɬɚɰɢɹ ɨ ɩɥɚɧɢɪɭɟɦɵɯ ɤ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɦɵɲɥɟɧɧɵɯ ɨɛɴɟɤɬɚɯ, 
ɞɨɤɭɦɟɧɬɚɰɢɹ); 

– ɩɨɫɬɚɜɳɢɤɢ ɬɟɯɧɨɥɨɝɢɢ, ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɩɪ. (ɧɚɩɪɢɦɟɪ, ɤɚɬɚɥɨɝɢ, 
ɩɪɟɞɥɨɠɟɧɢɹ, ɤɨɧɤɭɪɫɵ); 

– ɨɪɝɚɧɵ ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ ɜɥɚɫɬɢ; 
– ɷɤɫɩɟɪɬɵ ɢ ɤɨɧɫɭɥɶɬɚɧɬɵ; 
– ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɟ ɤɨɦɩɚɧɢɢ (ɧɚɩɪɢɦɟɪ, ɜ ɫɥɭɱɚɟ ɩɪɨɜɟɞɟɧɢɹ ɩɢɥɨɬɧɵɯ 

ɩɪɨɟɤɬɨɜ); 
– ɨɮɢɰɢɚɥɶɧɚɹ ɢɧɮɨɪɦɚɰɢɹ (ɧɚɩɪɢɦɟɪ, ɞɨɤɥɚɞɵ, ɨɬɱɟɬɵ, 

ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɟ ɠɭɪɧɚɥɵ, ɦɚɬɟɪɢɚɥɵ ɜɵɫɬɚɜɨɱɧɨ-ɤɨɧɝɪɟɫɫɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ); 
– ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ ɫɬɚɬɢɫɬɢɱɟɫɤɚɹ ɨɬɱɟɬɧɨɫɬɶ; 
– ɢɫɫɥɟɞɨɜɚɧɢɹ ɡɚɬɪɚɬ ɜ ɢɞɟɧɬɢɱɧɵɯ ɩɪɨɟɤɬɚɯ ɜ ɫɦɟɠɧɵɯ ɨɬɪɚɫɥɹɯ. 
Ɋɚɧɠɢɪɨɜɚɧɢɟ ɜɚɪɢɚɧɬɨɜ ɇȾɌ ɩɨ ɦɟɪɟ ɜɨɡɪɚɫɬɚɧɢɹ ɷɤɨɧɨɦɢɱɟɫɤɨɣ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɭɱɟɬ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɜɵɝɨɞɵ. ɇɚɩɪɢɦɟɪ, ɪɟɚɥɢɡɚɰɢɹ 
ɩɪɚɤɬɢɱɟɫɤɨɣ ɜɨɡɦɨɠɧɨɫɬɢ ɭɬɢɥɢɡɢɪɨɜɚɬɶ ɬɟɩɥɨ ɨɬɯɨɞɹɳɢɯ ɝɚɡɨɜ ɩɟɱɟɣ. 

ɉɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɜɨɡɦɨɠɧɵɟ ɜɚɪɢɚɧɬɵ ɪɚɧɠɢɪɭɸɬɫɹ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ 
ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɪɟɡɭɥɶɬɚɬɢɜɧɨɫɬɢ, ɜɚɪɢɚɧɬ ɫ ɧɚɢɦɟɧɶɲɢɦ ɜɨɡɞɟɣɫɬɜɢɟɦ ɧɚ 
ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɡɧɚɧ ɧɚɢɥɭɱɲɢɦ, ɧɨ ɬɨɥɶɤɨ ɜ ɬɨɦ ɫɥɭɱɚɟ, ɟɫɥɢ 
ɬɚɤɨɣ ɜɚɪɢɚɧɬ ɞɨɫɬɭɩɟɧ ɫ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɬɨɱɤɢ ɡɪɟɧɢɹ. 
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ȼ ɫɨɫɬɚɜ ɨɰɟɧɤɢ ɤɚɩɢɬɚɥɶɧɵɯ ɡɚɬɪɚɬ ɢɧɨɝɞɚ ɜɤɥɸɱɚɸɬɫɹ ɧɟɩɪɟɞɜɢɞɟɧɧɵɟ 
ɪɚɫɯɨɞɵ, ɱɬɨɛɵ ɩɨɤɪɵɬɶ ɡɚɬɪɚɬɵ, ɤɨɬɨɪɵɟ ɧɟ ɦɨɝɭɬ ɛɵɬɶ ɬɨɱɧɨ ɨɰɟɧɟɧɵ. ɋɸɞɚ 
ɨɬɧɨɫɹɬɫɹ ɬɟ ɪɚɫɯɨɞɵ, ɨ ɤɨɬɨɪɵɯ ɢɡɜɟɫɬɧɨ, ɱɬɨ ɨɧɢ ɜɨɡɧɢɤɧɭɬ, ɧɨ ɨɩɪɟɞɟɥɢɬɶ ɢɯ 
ɞɟɬɚɥɶɧɨ ɢ ɞɨɛɚɜɢɬɶ ɜ ɫɦɟɬɭ ɡɚɬɪɚɬ ɧɟ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɵɦ. ɉɨ ɦɟɪɟ 
ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɫɬɚɬɶɢ ɡɚɬɪɚɬ ɫɬɚɧɨɜɹɬɫɹ ɛɨɥɟɟ ɞɟɬɚɥɶɧɵɦɢ ɢ ɧɟɩɪɟɞɜɢɞɟɧɧɵɟ 
ɪɚɫɯɨɞɵ ɭɦɟɧɶɲɚɸɬɫɹ. Ɋɚɡɦɟɪ ɪɟɡɟɪɜɚ ɧɚ ɧɟɩɪɟɞɜɢɞɟɧɧɵɟ ɪɚɫɯɨɞɵ – ɜɨɩɪɨɫ 
ɨɛɫɭɠɞɟɧɢɹ ɢ ɨɩɵɬɚ, ɤɨɬɨɪɵɣ ɛɭɞɟɬ ɡɚɜɢɫɟɬɶ ɩɪɟɠɞɟ ɜɫɟɝɨ ɨɬ ɫɬɟɩɟɧɢ ɬɟɯɧɢɱɟɫɤɨɣ 
ɞɨɫɬɨɜɟɪɧɨɫɬɢ (ɨɩɪɟɞɟɥɟɧɧɨɫɬɢ), ɤɨɬɨɪɚɹ ɡɚɤɥɚɞɵɜɚɟɬɫɹ ɜ ɩɪɨɟɤɬ. ɇɟɩɪɟɞɜɢɞɟɧɧɵɟ 
ɪɚɫɯɨɞɵ ɨɛɵɱɧɨ ɭɤɚɡɵɜɚɸɬɫɹ ɤɚɤ ɩɪɨɰɟɧɬ ɨɬ ɤɚɩɢɬɚɥɶɧɵɯ ɡɚɬɪɚɬ. Ʌɸɛɵɟ 
ɨɛɫɬɨɹɬɟɥɶɫɬɜɚ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ ɧɟɩɪɟɞɜɢɞɟɧɧɵɦ ɪɚɫɯɨɞɚɦ, ɞɨɥɠɧɵ 
ɭɤɚɡɵɜɚɬɶɫɹ ɨɬɞɟɥɶɧɨ ɢ ɝɚɪɚɧɬɢɪɨɜɚɬɶ ɩɪɨɡɪɚɱɧɨɫɬɶ. ȿɫɥɢ ɞɥɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ 
ɚɥɶɬɟɪɧɚɬɢɜɧɵɯ ɜɚɪɢɚɧɬɨɜ ɬɟɯɧɨɥɨɝɢɣ ɭɤɚɡɚɧɵ ɪɚɡɥɢɱɧɵɟ ɧɟɩɪɟɞɜɢɞɟɧɧɵɟ 
ɡɚɬɪɚɬɵ, ɜɤɥɸɱɚɹ, ɧɚɩɪɢɦɟɪ, ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɢ ɩɪɚɤɬɢɱɟɫɤɢɟ ɜɨɡɦɨɠɧɨɫɬɢ 
ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɨɬɯɨɞɨɜ ɩɨɫɥɟ ɢɯ ɪɚɡɞɟɥɶɧɨɝɨ ɫɛɨɪɚ, ɨɧɢ ɞɨɥɠɧɵ ɛɵɬɶ 
ɨɛɨɫɧɨɜɚɧɵ ɢ ɩɨɞɬɜɟɪɠɞɟɧɵ. 

ɇɚɢɛɨɥɟɟ ɹɜɧɵɣ ɫɩɨɫɨɛ ɫɪɚɜɧɢɬɶ ɡɚɬɪɚɬɵ ɧɚ ɪɟɚɥɢɡɚɰɢɸ ɦɟɪɨɩɪɢɹɬɢɹ ɢ 
ɢɡɜɥɟɤɚɟɦɵɟ ɜɵɝɨɞɵ ɫɨɫɬɨɢɬ ɜ ɩɪɟɞɫɬɚɜɥɟɧɢɢ ɜ ɞɟɧɟɠɧɨɣ ɮɨɪɦɟ ɢ ɫɪɚɜɧɟɧɢɢ ɢɯ 
ɦɟɬɨɞɨɦ ɚɧɚɥɢɡɚ ɡɚɬɪɚɬ ɢ ɜɵɝɨɞ. ȿɫɥɢ ɫɪɚɜɧɟɧɢɟ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɜɵɝɨɞɵ 
ɩɟɪɟɜɟɲɢɜɚɸɬ ɡɚɬɪɚɬɵ, ɬɨ ɷɬɨ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɢɧɜɟɫɬɢɰɢɢ ɜ ɦɟɪɨɩɪɢɹɬɢɟ ɨɩɪɚɜɞɚɧɵ. 
ɇɚɩɪɢɦɟɪ, ɰɟɥɟɫɨɨɛɪɚɡɧɚ ɪɟɚɥɢɡɚɰɢɹ ɩɪɨɟɤɬɨɜ ɩɨ ɦɨɞɟɪɧɢɡɚɰɢɢ ɢ ɧɨɜɨɦɭ 
ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɢɧɬɟɝɪɚɰɢɢ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɩɨɬɨɤɨɜ ɞɥɹ 
ɷɧɟɪɝɨɫɛɟɪɟɠɟɧɢɹ. 

ȿɫɥɢ ɪɚɡɥɢɱɧɵɟ ɚɥɶɬɟɪɧɚɬɢɜɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɞɚɸɬ ɩɨɥɨɠɢɬɟɥɶɧɵɟ 
ɪɟɡɭɥɶɬɚɬɵ, ɬɨ ɦɟɪɨɩɪɢɹɬɢɟɦ ɫ ɫɚɦɵɦ ɜɵɫɨɤɢɦ ɪɟɡɭɥɶɬɚɬɨɦ ɫɱɢɬɚɟɬɫɹ ɬɚɤɨɟ, 
ɤɨɬɨɪɨɟ ɞɚɟɬ ɫɚɦɨɟ ɥɭɱɲɟɟ ɫɨɨɬɧɨɲɟɧɢɟ «ɰɟɧɚ/ɤɚɱɟɫɬɜɨ». 

ɉɪɢ ɜɵɛɨɪɟ ɬɟɯɧɨɥɨɝɢɣ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɩɪɢɪɨɞɧɨ-ɤɥɢɦɚɬɢɱɟɫɤɢɟ 
ɭɫɥɨɜɢɹ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɟɞɩɪɢɹɬɢɹ, ɤɨɬɨɪɨɟ ɜɧɟɞɪɹɟɬ ɇȾɌ. 

ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ ɤɚɤ ɬɚɤɨɜɚɹ ɹɜɥɹɟɬɫɹ ɧɟɨɬɴɟɦɥɟɦɨɣ 
ɫɨɫɬɚɜɧɨɣ ɱɚɫɬɶɸ ɤɨɧɰɟɩɰɢɢ ɇȾɌ. ɍɝɥɭɛɥɟɧɧɭɸ ɨɰɟɧɤɭ ɷɤɨɧɨɦɢɱɟɫɤɨɣ 
ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɫɥɟɞɭɟɬ ɩɪɨɜɨɞɢɬɶ ɬɨɥɶɤɨ ɜ ɬɟɯ ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɫɭɳɟɫɬɜɭɸɬ ɹɜɧɵɟ 
ɪɚɡɧɨɝɥɚɫɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɬɨɝɨ, ɤɚɤɢɟ ɢɦɟɧɧɨ ɇȾɌ ɦɨɝɭɬ ɛɵɬɶ ɜɧɟɞɪɟɧɵ ɜ ɨɬɪɚɫɥɢ 
ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɷɤɨɧɨɦɢɱɟɫɤɢ ɷɮɮɟɤɬɢɜɧɵɦ ɨɛɪɚɡɨɦ. 

ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɦɟɬɨɞɨɥɨɝɢɢ ɨɰɟɧɤɢ ɫɨɨɬɜɟɬɫɬɜɢɹ ɇȾɌ ɤɪɢɬɟɪɢɣ 
ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɧɟ ɹɜɥɹɟɬɫɹ ɫɚɦɨɞɨɫɬɚɬɨɱɧɵɦ – ɧɟɨɛɯɨɞɢɦɨ 
ɭɱɢɬɵɜɚɬɶ ɢ ɨɫɬɚɥɶɧɵɟ ɨɩɢɫɚɧɧɵɟ ɩɨɞɯɨɞɵ. 

ɉɪɢ ɷɬɨɦ ɞɟɬɚɥɶɧɵɣ ɚɧɚɥɢɡ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɨɞɢɬɶ ɬɨɥɶɤɨ ɜ ɬɨɦ ɫɥɭɱɚɟ, ɟɫɥɢ 
ɫɭɳɟɫɬɜɭɸɬ ɪɟɚɥɶɧɵɟ ɨɫɧɨɜɚɧɢɹ ɩɨɥɚɝɚɬɶ, ɱɬɨ ɬɟɯɧɨɥɨɝɢɹ (ɢɥɢ ɤɨɦɛɢɧɚɰɢɹ 
ɬɟɯɧɨɥɨɝɢɣ) ɹɜɥɹɟɬɫɹ ɱɪɟɡɦɟɪɧɨ ɞɨɪɨɝɨɫɬɨɹɳɟɣ, ɱɬɨɛɵ ɫɱɢɬɚɬɶɫɹ ɇȾɌ. 

ɇȾɌ ɬɚɤɠɟ ɱɚɫɬɨ ɨɛɟɫɩɟɱɢɜɚɸɬ ɢ ɫɭɳɟɫɬɜɟɧɧɨɟ ɫɧɢɠɟɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɡɚɬɪɚɬ, ɫɜɹɡɚɧɧɨɟ, ɜ ɬɨɦ ɱɢɫɥɟ, ɫ ɪɟɫɭɪɫɨɫɛɟɪɟɠɟɧɢɟɦ. ɉɨɷɬɨɦɭ ɩɨɤɚɡɚɬɟɥɢ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɡɚɬɪɚɬ ɧɚɪɹɞɭ ɫ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ 
ɧɟɨɛɯɨɞɢɦɨ ɜɤɥɸɱɢɬɶ ɜ ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɛɨɪ ɷɤɨɥɨɝɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ. 

ɗɤɨɧɨɦɢɹ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ ɦɨɠɟɬ ɛɵɬɶ ɫɜɹɡɚɧɚ: 
– ɫ ɨɛɹɡɚɬɟɥɶɧɵɦ ɤɨɧɬɪɨɥɟɦ ɩɨɫɬɭɩɚɸɳɢɯ ɧɚ ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ ɨɬɯɨɞɨɜ, 

ɨɛɟɫɩɟɱɢɜɚɸɳɢɦ ɫɧɢɠɟɧɢɟ ɪɢɫɤɨɜ ɜɵɯɨɞɚ ɢɡ ɲɬɚɬɧɨɝɨ ɪɟɠɢɦɚ ɷɤɫɩɥɭɚɬɚɰɢɢ 
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ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɜɟɪɨɹɬɧɨɫɬɢ ɩɪɟɜɵɲɟɧɢɹ ɞɨɩɭɫɬɢɦɵɯ ɭɪɨɜɧɟɣ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ 
ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɢ ɧɚɧɟɫɟɧɢɹ ɜɪɟɞɚ ɡɞɨɪɨɜɶɸ ɥɸɞɟɣ; 

– ɫ ɜɵɛɨɪɨɦ ɚɥɶɬɟɪɧɚɬɢɜɧɵɯ ɜɚɪɢɚɧɬɨɜ ɇȾɌ, ɨɫɧɚɳɟɧɧɵɯ ɫɢɫɬɟɦɨɣ ɨɱɢɫɬɤɢ 
ɞɵɦɨɜɵɯ ɝɚɡɨɜ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɣ ɞɨɩɭɫɬɢɦɵɣ ɭɪɨɜɟɧɶ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɚɬɦɨɫɮɟɪɧɵɣ 
ɜɨɡɞɭɯ; 

– ɫɨ ɫɧɢɠɟɧɢɟɦ ɩɨɬɪɟɛɥɟɧɢɹ ɪɟɫɭɪɫɨɜ ɩɪɢ ɭɫɥɨɜɢɢ ɞɨɫɬɢɠɟɧɢɹ ɩɪɨɟɤɬɧɵɯ 
ɡɧɚɱɟɧɢɣ ɷɦɢɫɫɢɣ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ. 

ɉɨɫɥɟ ɨɰɟɧɤɢ ɤɨɦɩɥɟɤɫɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɬɟɯɧɨɥɨɝɢɣ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ 
ɦɨɠɟɬ ɩɨɬɪɟɛɨɜɚɬɶɫɹ ɫɪɚɜɧɟɧɢɟ ɡɚɬɪɚɬ ɧɚ ɜɧɟɞɪɟɧɢɟ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɬɟɯɧɨɥɨɝɢɣ. 
Ⱦɥɹ ɨɛɴɟɤɬɢɜɧɨɣ ɨɰɟɧɤɢ ɚɥɶɬɟɪɧɚɬɢɜ ɜɚɠɧɨ, ɱɬɨɛɵ ɢɧɮɨɪɦɚɰɢɹ ɨ ɡɚɬɪɚɬɚɯ, ɤɨɬɨɪɚɹ 
ɦɨɠɟɬ ɛɵɬɶ ɩɨɥɭɱɟɧɚ ɢɡ ɪɚɡɥɢɱɧɵɯ ɢɫɬɨɱɧɢɤɨɜ, ɛɵɥɚ ɫɨɛɪɚɧɚ ɢ ɨɛɪɚɛɨɬɚɧɚ 
ɨɞɢɧɚɤɨɜɨ. 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɝɨ (ɩɨɷɬɚɩɧɨɝɨ) ɩɨɞɯɨɞɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ 
ɜɵɛɨɪɟ ɧɚɢɥɭɱɲɟɣ (ɨɩɬɢɦɚɥɶɧɨɣ) ɢɥɢ ɩɪɢɟɦɥɟɦɨɣ, ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɣ 
ɚɥɶɬɟɪɧɚɬɢɜɵ ɩɨɫɪɟɞɫɬɜɨɦ ɨɩɪɟɞɟɥɟɧɧɵɯ ɞɟɣɫɬɜɢɣ ɧɚɞ ɦɧɨɠɟɫɬɜɨɦ ɚɥɶɬɟɪɧɚɬɢɜ, ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɤɨɬɨɪɵɯ ɩɨɥɭɱɚɟɬɫɹ ɩɨɞɦɧɨɠɟɫɬɜɨ ɞɨɩɭɫɬɢɦɵɯ (ɜɨɡɦɨɠɧɵɯ) 
ɚɥɶɬɟɪɧɚɬɢɜ, ɭɞɨɜɥɟɬɜɨɪɹɸɳɢɯ ɧɚɥɚɝɚɟɦɵɦ ɨɝɪɚɧɢɱɟɧɢɹɦ. 

ɋɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɞɨɥɠɟɧ ɩɪɨɜɨɞɢɬɶɫɹ ɩɪɢ ɪɚɜɧɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɭɫɥɨɜɢɹɯ (ɧɚɩɪɢɦɟɪ, ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ) ɢ ɨɞɢɧɚɤɨɜɵɯ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ 
ɩɨɤɚɡɚɬɟɥɟɣ ɨɛɟɡɜɪɟɠɢɜɚɟɦɵɯ ɨɬɯɨɞɨɜ ɫ ɰɟɥɶɸ ɭɩɪɨɳɟɧɢɹ, ɭɞɟɲɟɜɥɟɧɢɹ, 
ɩɨɜɵɲɟɧɢɹ ɧɚɞɟɠɧɨɫɬɢ. 

ȼ ɤɚɱɟɫɬɜɟ ɨɝɪɚɧɢɱɟɧɢɣ ɜɵɫɬɭɩɚɸɬ ɡɚɬɪɚɬɵ, ɫɩɨɫɨɛɵ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɪɟɫɭɪɫɨɜ ɧɚ ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɚɥɶɬɟɪɧɚɬɢɜɵ. ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɫɪɚɜɧɢɬɶ 
ɚɥɶɬɟɪɧɚɬɢɜɧɵɟ ɜɚɪɢɚɧɬɵ ɞɚɠɟ ɜ ɬɨɦ ɫɥɭɱɚɟ, ɟɫɥɢ ɞɚɧɧɵɟ ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɢɡ 
ɪɚɡɥɢɱɧɵɯ ɤɨɦɩɚɧɢɣ, ɪɚɡɥɢɱɧɵɯ ɨɬɪɚɫɥɟɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɫ ɭɱɟɬɨɦ 
ɝɟɨɝɪɚɮɢɱɟɫɤɢɯ ɮɚɤɬɨɪɨɜ ɤɥɢɦɚɬɚ, ɚ ɬɚɤɠɟ ɫɟɡɨɧɧɵɯ ɢ ɪɟɝɢɨɧɚɥɶɧɵɯ ɤɨɥɟɛɚɧɢɣ 
ɨɛɴɟɦɚ ɢ ɫɨɫɬɚɜɚ ɨɛɟɡɜɪɟɠɢɜɚɟɦɵɯ ɨɬɯɨɞɨɜ. 

ȿɫɥɢ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɟ ɚɥɶɬɟɪɧɚɬɢɜɧɵɟ ɜɚɪɢɚɧɬɵ ɦɨɝɭɬ ɞɚɬɶ ɬɚɤɠɟ ɜɵɝɨɞɵ ɢ 
ɞɨɯɨɞɵ «ɧɟɷɤɨɥɨɝɢɱɟɫɤɨɝɨ» ɯɚɪɚɤɬɟɪɚ ɢɥɢ ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ ɷɤɨɧɨɦɢɢ ɧɟɤɨɬɨɪɵɯ 
ɡɚɬɪɚɬ, ɬɨ ɨɧɢ ɞɨɥɠɧɵ ɛɵɬɶ ɭɤɚɡɚɧɵ ɨɬɞɟɥɶɧɨ ɨɬ ɤɚɩɢɬɚɥɶɧɵɯ ɡɚɬɪɚɬ ɢɥɢ ɡɚɬɪɚɬ ɧɚ 
ɷɤɫɩɥɭɚɬɚɰɢɸ ɢ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ. 

Ʉ ɨɠɢɞɚɟɦɵɦ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɦ ɪɚɫɯɨɞɚɦ ɨɬɧɨɫɹɬɫɹ: 
– ɫɬɪɚɯɨɜɵɟ ɩɪɟɦɢɢ; 
– ɥɢɰɟɧɡɢɨɧɧɵɟ ɩɥɚɬɟɠɢ; 
– ɪɟɡɟɪɜ ɧɚ ɧɟɩɪɟɞɜɢɞɟɧɧɵɟ ɫɥɭɱɚɢ ɢ ɚɜɚɪɢɣɧɵɟ ɪɚɛɨɬɵ; 
– ɞɪɭɝɢɟ ɨɛɳɢɟ ɧɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ (ɧɚɩɪɢɦɟɪ, ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɟ). 
ȼɫɟ ɡɚɬɪɚɬɵ ɞɨɥɠɧɵ ɨɰɟɧɢɜɚɬɶɫɹ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɚɥɶɬɟɪɧɚɬɢɜɧɨɦɭ ɜɚɪɢɚɧɬɭ 

(ɬɟɯɧɨɥɨɝɢɢ). ȼ ɤɚɱɟɫɬɜɟ ɚɥɶɬɟɪɧɚɬɢɜɧɨɝɨ ɜɚɪɢɚɧɬɚ (ɬɟɯɧɨɥɨɝɢɢ) ɨɛɵɱɧɨ ɛɟɪɟɬɫɹ 
ɫɭɳɟɫɬɜɭɸɳɚɹ ɫɢɬɭɚɰɢɹ ɢɥɢ ɛɚɡɨɜɵɣ ɜɚɪɢɚɧɬ, ɩɪɢ ɤɨɬɨɪɨɦ ɧɟ ɛɵɥɨ ɭɫɬɚɧɨɜɥɟɧɨ 
ɩɪɢɪɨɞɨɨɯɪɚɧɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ. Ȼɚɡɨɜɵɣ ɜɚɪɢɚɧɬ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɩɨ ɦɟɬɨɞɨɥɨɝɢɢ 
ɨɰɟɧɤɢ ɇȾɌ, ɚ ɡɚɬɪɚɬɵ ɧɚ ɚɥɶɬɟɪɧɚɬɢɜɧɵɟ ɜɚɪɢɚɧɬɵ ɜɵɪɚɠɚɸɬ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɛɚɡɨɜɨɝɨ ɜɚɪɢɚɧɬɚ. 

Ɉɩɵɬ ɜɧɟɞɪɟɧɢɹ ɇȾɌ ɩɨɤɚɡɚɥ, ɱɬɨ ɡɧɚɱɢɬɟɥɶɧɵɟ ɡɚɬɪɚɬɵ ɦɨɝɭɬ ɛɵɬɶ ɫɜɹɡɚɧɵ 
ɫ ɦɨɞɢɮɢɤɚɰɢɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɜɨɡɦɨɠɧɵɦ ɫɧɢɠɟɧɢɟɦ ɷɦɢɫɫɢɣ. 
ɇɚɩɪɢɦɟɪ, ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɡɚɬɪɚɬɵ, ɤɨɬɨɪɵɟ ɬɪɟɛɭɸɬɫɹ ɞɥɹ 
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ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ ɫɨɩɪɹɠɟɧɢɹ ɩɪɢɦɟɧɹɟɦɨɝɨ ɤɨɬɥɚ-ɭɬɢɥɢɡɚɬɨɪɚ ɫ ɫɢɫɬɟɦɨɣ 
ɝɚɡɨɨɱɢɫɬɤɢ. 

ɉɪɢ ɞɟɬɚɥɶɧɨɣ ɨɰɟɧɤɟ ɜ ɷɧɟɪɝɟɬɢɱɟɫɤɨɦ ɨɬɧɨɲɟɧɢɢ ɫɥɟɞɭɟɬ ɬɚɤɠɟ ɭɱɢɬɵɜɚɬɶ 
ɦɢɧɢɦɢɡɚɰɢɸ ɡɚɬɪɚɬ ɧɚ ɩɪɢɨɛɪɟɬɟɧɢɟ ɪɚɫɯɨɞɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɜɤɥɸɱɚɹ ɜɨɡɦɨɠɧɨɫɬɢ 
ɩɪɢɦɟɧɟɧɢɹ ɜɵɫɨɤɨɤɚɥɨɪɢɣɧɵɯ ɢ ɦɚɥɨɡɨɥɶɧɵɯ ɬɨɩɥɢɜ. 

Ɉɩɬɢɦɢɡɚɰɢɹ ɡɚɬɪɚɬ, ɞɨɫɬɢɝɚɟɦɚɹ ɜ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ ɡɚ ɫɱɟɬ ɫɧɢɠɟɧɢɹ 
ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɜɨɡɦɨɠɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɷɧɟɪɝɢɢ, ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ 
ɨɱɟɧɶ ɤɨɪɨɬɤɢɦ ɩɟɪɢɨɞɚɦ ɨɤɭɩɚɟɦɨɫɬɢ ɢ ɦɨɠɟɬ ɡɚɬɟɦ ɨɩɪɚɜɞɚɬɶ ɩɪɢɦɟɧɟɧɢɟ ɬɚɤɨɣ 
ɤɨɧɰɟɩɰɢɢ ɧɚ ɧɨɜɵɯ ɢ ɦɨɞɟɪɧɢɡɢɪɭɟɦɵɯ ɭɫɬɚɧɨɜɤɚɯ. 

ɑɢɫɬɚɹ ɩɪɢɛɵɥɶ ɦɨɠɟɬ ɫɤɥɚɞɵɜɚɬɶɫɹ ɢɡ ɩɥɚɧɢɪɭɟɦɵɯ ɞɨɯɨɞɨɜ ɨɬ ɨɤɚɡɚɧɢɹ 
ɭɫɥɭɝ ɩɨ ɨɛɟɡɜɪɟɠɢɜɚɧɢɸ ɨɬɯɨɞɨɜ, ɨɬ ɜɵɪɚɛɨɬɤɢ ɝɨɪɹɱɟɣ ɜɨɞɵ, ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ 
ɜɵɱɢɬɚɧɢɹ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ ɢ ɧɚɥɨɝɨɜ. 

Ⱦɥɹ ɨɛɥɟɝɱɟɧɢɹ ɩɪɨɰɟɫɫɚ ɫɪɚɜɧɟɧɢɹ ɞɚɧɧɵɯ ɞɨɥɠɧɵ ɛɵɬɶ ɱɟɬɤɨ ɭɫɬɚɧɨɜɥɟɧɵ 
ɤɨɦɩɨɧɟɧɬɵ ɡɚɬɪɚɬ ɫ ɭɱɟɬɨɦ ɜɨɡɦɨɠɧɨɫɬɟɣ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɬɨɪɢɱɧɵɯ ɦɚɬɟɪɢɚɥɶɧɵɯ 
ɪɟɫɭɪɫɨɜ. 

ɇɚɩɪɢɦɟɪ, ɡɚɬɪɚɬɵ ɧɚ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɛɥɨɤɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɢ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɪɟɫɭɪɫɵ ɦɨɠɧɨ ɫɤɨɦɩɟɧɫɢɪɨɜɚɬɶ ɫɧɢɠɟɧɢɟɦ ɡɚɬɪɚɬ ɧɚ 
ɪɚɡɦɟɳɟɧɢɟ ɲɥɚɦɨɜ ɢ ɨɫɚɞɤɨɜ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ, ɚ ɬɚɤɠɟ ɢɯ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ, 
ɧɚɩɪɢɦɟɪ, ɜ ɰɟɦɟɧɬɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. 

Ɉɛɳɢɟ ɟɠɟɝɨɞɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɇȾɌ ɤɨɪɪɟɫɩɨɧɞɢɪɭɸɬɫɹ ɤ ɭɧɢɮɢɰɢɪɨɜɚɧɧɵɦ 
ɟɠɟɝɨɞɧɵɦ ɡɚɬɪɚɬɚɦ, ɬɪɟɛɭɟɦɵɦ, ɱɬɨɛɵ ɩɨɤɪɵɬɶ ɤɚɤ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ ɢ ɡɚɬɪɚɬɵ ɧɚ ɨɛɫɥɭɠɢɜɚɧɢɟ, ɬɚɤ ɢ ɤɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ. 

Ʉɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ ɩɪɢ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɢ ɦɨɞɟɪɧɢɡɚɰɢɢ ɞɟɣɫɬɜɭɸɳɢɯ 
ɭɫɬɚɧɨɜɨɤ ɹɜɥɹɸɬɫɹ ɡɧɚɱɢɬɟɥɶɧɵɦɢ, ɢ ɜ ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹɯ ɨɧɢ ɦɨɝɭɬ ɩɪɟɜɵɲɚɬɶ 
ɜɟɥɢɱɢɧɭ ɪɚɫɫɱɢɬɵɜɚɟɦɨɣ ɜɵɝɨɞɵ. 

ɋ ɰɟɥɶɸ ɨɩɬɢɦɢɡɚɰɢɢ ɜɪɟɦɟɧɧɵɯ ɢ ɮɢɧɚɧɫɨɜɵɯ ɡɚɬɪɚɬ, ɫɜɹɡɚɧɧɵɯ ɫ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɟɦ, ɫɬɪɨɢɬɟɥɶɫɬɜɨɦ ɢ ɪɟɤɨɧɫɬɪɭɤɰɢɟɣ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 
ɩɪɢɪɨɞɨɨɯɪɚɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ, ɫ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ɩɨ ɨɯɪɚɧɟ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɸ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɪɟɚɥɢɡɨɜɵɜɚɬɶ ɬɢɩɨɜɵɟ ɩɪɨɟɤɬɧɵɟ ɪɟɲɟɧɢɹ 
(ɌɉɊ). 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɚɩɪɨɛɢɪɨɜɚɧɧɵɯ ɌɉɊ ɩɨɡɜɨɥɢɬ ɢɫɤɥɸɱɢɬɶ ɧɟɨɛɯɨɞɢɦɨɫɬɶ 
ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɡɪɚɛɨɬɤɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ ɢ ɩɪɨɟɤɬɧɨ-ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ 
ɩɪɨɪɚɛɨɬɤɢ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɭɡɥɨɜ ɢ ɨɬɞɟɥɶɧɵɯ ɛɥɨɤɨɜ, ɩɪɨɟɤɬɧɵɯ ɢ ɫɬɪɨɢɬɟɥɶɧɵɯ 
ɪɟɲɟɧɢɣ ɢ ɩɪɨɝɪɚɦɦɵ ɪɟɤɨɧɫɬɪɭɤɰɢɢ. 

Ɇɟɬɨɞɨɥɨɝɢɹ ɨɰɟɧɤɢ ɡɚɬɪɚɬ 

Ɍɟɯɧɨɥɨɝɢɹ, ɨɛɟɫɩɟɱɢɜɚɸɳɚɹ ɧɚɢɜɵɫɲɢɣ ɭɪɨɜɟɧɶ ɡɚɳɢɬɵ ɨɤɪɭɠɚɸɳɟɣ 
ɫɪɟɞɵ, ɫɨɝɥɚɫɧɨ ɩɪɟɞɵɞɭɳɢɦ ɲɚɝɚɦ ɦɟɬɨɞɢɤɢ, ɨɛɵɱɧɨ ɹɜɥɹɟɬɫɹ ɇȾɌ. Ɉɞɧɚɤɨ, 
ɬɟɯɧɨɥɨɝɢɹ ɦɨɠɟɬ ɧɟ ɨɬɧɨɫɢɬɶɫɹ ɤ ɇȾɌ, ɟɫɥɢ ɛɭɞɟɬ ɞɨɤɚɡɚɧɨ, ɱɬɨ ɨɧɚ ɷɤɨɧɨɦɢɱɟɫɤɢ 
ɧɟ ɹɜɥɹɟɬɫɹ ɞɨɫɬɭɩɧɨɣ (UK Environmental Agencies, 2002). ɉɪɟɞɫɬɚɜɥɟɧɧɚɹ ɦɟɬɨɞɢɤɚ 
ɨɰɟɧɤɢ ɡɚɬɪɚɬ ɨɫɧɨɜɚɧɚ ɧɚ ɪɚɛɨɬɟ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɜ ɞɨɤɭɦɟɧɬɟ 
«CostingMethodologyforBATPurposes» (Vercaemst, 2001). Ɇɟɬɨɞɢɤɚ ɩɪɟɞɫɬɚɜɥɹɟɬ 
ɫɨɛɨɣ ɢɧɫɬɪɭɦɟɧɬ ɞɥɹ ɫɛɨɪɚ ɢ ɨɛɪɚɛɨɬɤɢ ɢɧɮɨɪɦɚɰɢɢ ɨ ɡɚɬɪɚɬɚɯ ɢ ɞɚɥɶɧɟɣɲɟɦ 
ɫɪɚɜɧɟɧɢɢ ɚɥɶɬɟɪɧɚɬɢɜ. ȼ ɧɟɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɤɨɦɟɧɞɚɰɢɢ ɞɥɹ ɫɪɚɜɧɟɧɢɹ ɞɚɧɧɵɯ 
ɩɨɥɭɱɟɧɧɵɯ ɢɡ ɪɚɡɧɵɯ ɢɫɬɨɱɧɢɤɨɜ. 

Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɜ ɷɬɨɣ ɝɥɚɜɟ ɫɨɫɬɨɹɬ ɢɡ 5-ɬɢ ɲɚɝɨɜ: 
1) Ɉɩɪɟɞɟɥɟɧɢɟ ɝɪɚɧɢɰ ɫɢɫɬɟɦɵ ɢ ɚɥɶɬɟɪɧɚɬɢɜ; 
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2) ɋɛɨɪ ɢ ɩɪɨɜɟɪɤɚ ɧɚ ɞɨɫɬɨɜɟɪɧɨɫɬɶ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ ɨ ɡɚɬɪɚɬɚɯ; 
3) Ɉɩɪɟɞɟɥɟɧɢɟ ɤɨɦɩɨɧɟɧɬɨɜ ɡɚɬɪɚɬ; 
4) Ɉɛɪɚɛɨɬɤɚ ɢ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɢɧɮɨɪɦɚɰɢɢ ɨ ɡɚɬɪɚɬɚɯ; 
5) Ɉɬɧɟɫɟɧɢɟ ɡɚɬɪɚɬ, ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɡɚɳɢɬɭ ɨɤɪɭɠɚɸɳɟɣ 

ɫɪɟɞɵ ɢɥɢ ɧɚ ɞɪɭɝɢɟ ɰɟɥɢ. 
ɐɟɥɶ ɦɟɬɨɞɢɤɢ – ɫɞɟɥɚɬɶ ɨɩɪɟɞɟɥɟɧɢɟ ɨɬɧɟɫɟɧɢɹ ɬɟɯɧɨɥɨɝɢɢ ɤ ɇȾɌ 

ɦɚɤɫɢɦɚɥɶɧɨ ɹɫɧɵɦ ɢ ɩɨɞɪɨɛɧɵɦ. Ⱦɥɹ ɷɬɨɝɨ ɡɚɬɪɚɬɵ ɪɚɡɛɢɜɚɸɬɫɹ ɧɚɫɬɨɥɶɤɨ, ɱɬɨɛɵ 
ɢɯ ɦɨɠɧɨ ɛɵɥɨ ɨɬɧɟɫɬɢ ɤ ɨɬɞɟɥɶɧɨɦɭ ɤɨɦɩɨɧɟɧɬɭ. Ɇɟɬɨɞɢɤɚ ɩɪɟɞɥɚɝɚɟɬ ɟɟ 
ɩɨɥɶɡɨɜɚɬɟɥɸ ɧɟɤɨɬɨɪɭɸ ɝɢɛɤɨɫɬɶ ɡɚ ɫɱɟɬ ɜɨɡɦɨɠɧɨɫɬɢ ɜɵɛɢɪɚɬɶ ɫɬɚɜɤɭ 
ɤɪɟɞɢɬɨɜɚɧɢɹ, ɧɨɪɦɭ ɞɢɫɤɨɧɬɚ ɢ ɞɪ. ɩɨɤɚɡɚɬɟɥɢ. Ɉɞɧɚɤɨ ɞɥɹ ɜɫɟɯ ɚɥɶɬɟɪɧɚɬɢɜɧɵɯ 
ɬɟɯɧɨɥɨɝɢɣ ɫɥɟɞɭɟɬ ɜɵɛɢɪɚɬɶ ɷɬɢ ɜɟɥɢɱɢɧɵ ɨɞɢɧɚɤɨɜɵɦɢ ɞɥɹ ɪɚɜɧɨɡɧɚɱɧɨɫɬɢ 
ɫɪɚɜɧɟɧɢɹ. 

ɒɚɝ 1. Ɉɩɪɟɞɟɥɟɧɢɟ ɝɪɚɧɢɰ ɫɢɫɬɟɦɵ ɢ ɚɥɶɬɟɪɧɚɬɢɜ 

ɇɚ ɷɬɨɦ ɲɚɝɟ ɦɨɠɟɬ ɩɨɹɜɢɬɶɫɹ ɧɟɤɨɬɨɪɚɹ ɧɨɜɚɹ ɢɧɮɨɪɦɚɰɢɹ ɨ ɬɟɯɧɨɥɨɝɢɢ. 
ɇɚɩɪɢɦɟɪ, ɢɧɮɨɪɦɚɰɢɹ ɨ ɜɵɝɨɞɚɯ ɞɥɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɩɪɢ ɜɧɟɞɪɟɧɢɢ ɬɨɣ ɢɥɢ 
ɢɧɨɣ ɬɟɯɧɨɥɨɝɢɢ. ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɬɟɯɧɨɥɨɝɢɢ ɦɨɠɧɨ ɨɰɟɧɢɜɚɬɶ ɞɜɭɦɹ ɫɩɨɫɨɛɚɦɢ: 

ɚ) ɍɤɚɡɚɜ ɤɨɧɰɟɧɬɪɚɰɢɸ ɡɚɝɪɹɡɧɢɬɟɥɹ ɞɨ ɜɧɟɞɪɟɧɢɹ ɬɟɯɧɨɥɨɝɢɢ ɢ 
ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɜɧɟɞɪɟɧɧɨɝɨ ɩɪɨɰɟɫɫɚ; 

ɛ) ɍɤɚɡɚɜ ɨɫɬɚɬɨɱɧɭɸ ɤɨɧɰɟɧɬɪɚɰɢɸ ɡɚɝɪɹɡɧɢɬɟɥɹ ɩɨɫɥɟ ɜɧɟɞɪɟɧɢɹ 
ɬɟɯɧɨɥɨɝɢɢ. 

ȼ Ɋɨɫɫɢɢ ɨɰɟɧɤɭ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɱɢɫɬɤɢ ɦɨɠɧɨ ɩɪɨɜɨɞɢɬɶ ɢ ɬɟɦ, ɢ ɞɪɭɝɢɦ 
ɫɩɨɫɨɛɨɦ. 

ɒɚɝ 2. ɋɛɨɪ ɢ ɩɪɨɜɟɪɤɚ ɧɚ ɞɨɫɬɨɜɟɪɧɨɫɬɶ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ ɨ ɡɚɬɪɚɬɚɯ 

ȼɫɟ ɢɫɬɨɱɧɢɤɢ, ɢɡ ɤɨɬɨɪɵɯ ɦɨɠɧɨ ɩɨɥɭɱɚɬɶ ɢɧɮɨɪɦɚɰɢɸ ɨ ɡɚɬɪɚɬɚɯ, 
ɪɚɡɥɢɱɚɸɬɫɹ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɩɪɢɦɟɧɢɦɨɫɬɢ, ɫɜɨɟɜɪɟɦɟɧɧɨɫɬɢ ɢ ɞɨɫɬɨɜɟɪɧɨɫɬɢ 
ɩɨɥɭɱɚɟɦɨɣ ɢɧɮɨɪɦɚɰɢɢ. ȼ ɷɬɨɦ ɲɚɝɟ ɦɟɬɨɞɢɤɢ ɞɚɧɵ ɭɤɚɡɚɧɢɹ, ɤɚɤɢɟ ɢɫɬɨɱɧɢɤɢ 
ɫɥɟɞɭɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ, ɤɚɤ ɧɚ ɧɢɯ ɫɫɵɥɚɬɶɫɹ ɢ ɤɚɤ ɭɱɟɫɬɶ ɪɚɡɥɢɱɢɹ ɞɚɧɧɵɯ. Ʌɸɛɚɹ 
ɢɧɮɨɪɦɚɰɢɹ ɨɛɵɱɧɨ ɢɦɟɟɬ ɰɟɥɶ, ɞɥɹ ɤɨɬɨɪɨɣ ɨɧɚ ɢɫɩɨɥɶɡɭɟɬɫɹ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɷɬɨɣ 
ɢɧɮɨɪɦɚɰɢɢ ɞɥɹ ɞɪɭɝɢɯ ɰɟɥɟɣ ɧɟ ɜɫɟɝɞɚ ɜɨɡɦɨɠɧɨ ɢɡ-ɡɚ ɫɭɛɴɟɤɬɢɜɧɨɫɬɢ. ȼ ɫɜɹɡɢ ɫ 
ɷɬɢɦ, ɤɪɢɬɢɱɟɫɤɢɣ ɩɨɞɯɨɞ ɞɨɥɠɟɧ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧ ɩɪɢ ɩɪɢɦɟɧɟɧɢɢ ɷɬɢɯ ɞɚɧɧɵɯ 
ɞɥɹ ɞɪɭɝɢɯ ɰɟɥɟɣ. Ʉɪɨɦɟ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɨɰɟɧɤɢ ɡɚɬɪɚɬ, ɫɥɟɞɭɟɬ ɬɚɤɠɟ ɭɱɢɬɵɜɚɬɶ 
ɫɥɭɱɚɢ, ɤɨɝɞɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɣ ɜɟɞɟɬ ɤ ɭɦɟɧɶɲɟɧɢɸ ɡɚɬɪɚɬ. Ɍɚɤ ɤɚɤ 
ɨɫɧɨɜɧɚɹ ɰɟɥɶ ɜɫɟɝɨ ɜɧɟɞɪɟɧɢɹ ɇȾɌ ɢ ɞɨɥɠɧɚ ɛɵɬɶ – ɭɦɟɧɶɲɟɧɢɟ ɡɚɬɪɚɬ. 

ɂɫɬɨɱɧɢɤɚɦɢ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɞɚɧɧɵɯ ɨ ɡɚɬɪɚɬɚɯ ɦɨɝɭɬ ɫɥɭɠɢɬɶ: 
ɚ) Ƚɨɫɭɞɚɪɫɬɜɟɧɧɚɹ ɫɬɚɬɢɫɬɢɱɟɫɤɚɹ ɨɬɱɟɬɧɨɫɬɶ; 
ɛ) ɂɧɮɨɪɦɚɰɢɹ ɨɛ ɨɛɴɟɤɬɚɯ ɨɬɪɚɫɥɢ, ɧɚɩɪɢɦɟɪ, ɩɥɚɧɵ, ɩɪɨɟɤɬɧɚɹ 

ɞɨɤɭɦɟɧɬɚɰɢɹ; 
ɜ) ɉɨɫɬɚɜɳɢɤɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɧɚɩɪɢɦɟɪ, ɱɟɪɟɡ ɤɚɬɚɥɨɝɢ; 
ɝ) Ɂɚɤɨɧɨɞɚɬɟɥɶɧɵɟ ɨɪɝɚɧɵ, ɧɚɩɪɢɦɟɪ, ɪɚɡɪɟɲɟɧɢɹ; 
ɞ) Ʉɨɧɫɭɥɶɬɚɧɬɵ; 
ɟ) ɂɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɟ ɝɪɭɩɩɵ; 
ɠ) ɉɭɛɥɢɱɧɵɟ ɢɫɬɨɱɧɢɤɢ, ɧɚɩɪɢɦɟɪ, ɨɬɱɟɬɵ, ɠɭɪɧɚɥɵ, ɫɚɣɬɵ ɤɨɦɩɚɧɢɣ; 
ɡ) Ɉɰɟɧɤɢ ɡɚɬɪɚɬ ɞɥɹ ɩɨɞɨɛɧɵɯ ɨɛɴɟɤɬɨɜ. 

Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ɧɚɞɟɠɧɨɫɬɢ ɞɚɧɧɵɯ ɫɥɟɞɭɟɬ ɩɨɥɶɡɨɜɚɬɶɫɹ ɦɧɨɠɟɫɬɜɨɦ 
ɢɫɬɨɱɧɢɤɨɜ, ɩɪɢ ɷɬɨɦ ɨɬɞɚɜɚɬɶ ɩɪɟɞɩɨɱɬɟɧɢɟ ɛɨɥɟɟ ɫɨɜɪɟɦɟɧɧɵɦ. ɂɧɮɨɪɦɚɰɢɹ ɨ 
ɜɪɟɦɟɧɢ ɢ ɢɫɬɨɱɧɢɤɟ ɩɨɥɭɱɟɧɢɹ ɞɚɧɧɵɯ ɞɨɥɠɧɚ ɛɵɬɶ ɭɤɚɡɚɧɵ. Ʉɪɨɦɟ ɬɨɝɨ, 
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ɧɟɨɛɯɨɞɢɦɨ ɹɫɧɨ ɭɤɚɡɵɜɚɬɶ, ɤ ɤɚɤɨɦɭ ɝɨɞɭ ɨɬɧɨɫɹɬɫɹ ɡɚɬɪɚɬɵ, ɢ ɞɚɜɚɬɶ 
ɢɫɩɨɥɶɡɭɟɦɵɟ ɩɨɤɚɡɚɬɟɥɢ ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ ɡɚɬɪɚɬ, ɬɚɤɢɟ, ɤɚɤ ɤɭɪɫ ɜɚɥɸɬ, ɤɪɟɞɢɬɧɚɹ 
ɫɬɚɜɤɚ, ɫɬɚɜɤɚ ɞɢɫɤɨɧɬɚ ɢ ɬ.ɞ. 

Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ɞɨɫɬɨɜɟɪɧɨɫɬɢ ɞɚɧɧɵɯ ɢɫɩɨɥɶɡɭɟɬɫɹ ɬɚ ɠɟ ɫɢɫɬɟɦɚ, ɱɬɨ ɢ ɩɪɢ 
ɨɰɟɧɤɟ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɜ ɩɪɨɲɥɨɣ ɝɥɚɜɟ. ȿɫɥɢ ɟɫɬɶ 
ɤɨɥɢɱɟɫɬɜɟɧɧɵɟ ɞɚɧɧɵɟ ɨ ɩɨɝɪɟɲɧɨɫɬɢ ɜ ɡɚɬɪɚɬɚɯ, ɬɨ ɟɟ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ. 
ȿɫɥɢ ɬɚɤɢɯ ɞɚɧɧɵɯ ɧɟɬ, ɬɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɪɟɣɬɢɧɝɨɜɚɹ ɫɢɫɬɟɦɚ ɞɨɫɬɨɜɟɪɧɨɫɬɢ 
ɞɚɧɧɵɯ. 

ɒɚɝ 3. Ɉɩɪɟɞɟɥɟɧɢɟ ɫɬɪɭɤɬɭɪɵ ɡɚɬɪɚɬ 

Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɢ ɩɪɨɫɬɨɬɵ ɩɪɨɜɟɞɟɧɢɹ ɨɰɟɧɤɢ ɡɚɬɪɚɬ ɧɚ ɜɧɟɞɪɟɧɢɟ ɬɟɯɧɨɥɨɝɢɣ 
ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɫɬɪɭɤɬɭɪɭ ɡɚɬɪɚɬ. ȼ ɞɚɧɧɨɦ ɲɚɝɟ ɦɟɬɨɞɢɤɟ ɩɪɢɜɟɞɟɧɵ 
ɪɟɤɨɦɟɧɞɚɰɢɢ ɨ ɬɨɦ, ɤɚɤɢɟ ɡɚɬɪɚɬɵ ɞɨɥɠɧɵ ɛɵɬɶ ɜɤɥɸɱɟɧɵ ɢɥɢ ɢɫɤɥɸɱɟɧɵ ɢɡ 
ɪɚɫɫɦɨɬɪɟɧɢɹ, ɢ ɤɚɤ ɢɯ ɨɛɪɚɛɚɬɵɜɚɬɶ. ɍɞɨɛɧɨ ɩɨɥɶɡɨɜɚɬɶɫɹ ɫɥɟɞɭɸɳɢɦɢ ɩɪɚɜɢɥɚɦɢ: 

ɂɧɜɟɫɬɢɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ, ɝɨɞɨɜɵɟ ɨɩɟɪɚɰɢɨɧɧɵɟ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ 
ɪɚɫɯɨɞɵ, ɝɨɞɨɜɵɟ ɞɨɯɨɞɵ ɢ ɩɪɢɛɵɥɢ ɞɨɥɠɧɵ ɛɵɬɶ ɭɤɚɡɚɧɵ ɪɚɡɞɟɥɶɧɨ. 

ɂɧɜɟɫɬɢɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ ɞɨɥɠɧɵ ɛɵɬɶ ɪɚɡɞɟɥɟɧɵ ɧɚ ɡɚɬɪɚɬɵ ɧɚ 
ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɡɚɝɪɹɡɧɟɧɢɹ ɢ ɧɚ ɡɚɬɪɚɬɵ ɧɚ ɫɚɦ ɩɪɨɰɟɫɫ. 

Ɉɩɟɪɚɰɢɨɧɧɵɟ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɝɨɞɨɜɵɟ ɪɚɫɯɨɞɵ ɩɨ ɜɨɡɦɨɠɧɨɫɬɢ ɞɨɥɠɧɵ 
ɛɵɬɶ ɪɚɡɞɟɥɟɧɵ ɧɚ ɪɚɫɯɨɞɵ ɧɚ ɷɧɟɪɝɢɸ, ɫɵɪɶɟ ɢ ɭɫɥɭɝɢ, ɡɚɬɪɚɬɵ ɧɚ ɪɚɛɨɱɭɸ ɫɢɥɭ ɢ 
ɮɢɤɫɢɪɨɜɚɧɧɵɟ ɨɩɟɪɚɰɢɨɧɧɵɟ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ. 

ȼɫɟ ɡɚɬɪɚɬɵ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɟ ɫɪɚɜɧɢɜɚɸɬ ɫ ɡɚɬɪɚɬɚɦɢ ɧɚ ɛɚɡɨɜɵɣ ɫɥɭɱɚɣ, ɜ 
ɤɨɬɨɪɨɦ ɩɪɟɞɥɚɝɚɟɦɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɧɟ ɭɫɬɚɧɨɜɥɟɧɨ. 

ȼ ɬɚɛɥɢɰɚɯ ɧɢɠɟ ɩɪɢɜɟɞɟɧɵ ɬɟ ɚɫɩɟɤɬɵ ɤɨɦɩɨɧɟɧɬɨɜ ɡɚɬɪɚɬ, ɤɨɬɨɪɵɟ 
ɧɟɨɛɯɨɞɢɦɨ ɨɛɹɡɚɬɟɥɶɧɨ ɭɱɢɬɵɜɚɬɶ ɩɪɢ ɨɰɟɧɤɟ ɡɚɬɪɚɬ ɧɚ ɬɟɯɧɨɥɨɝɢɸ. Ɍɚɤɠɟ 
ɫɥɟɞɭɟɬ ɩɨɦɧɢɬɶ, ɱɬɨ ɜ ɤɨɧɤɪɟɬɧɵɯ ɫɥɭɱɚɹɯ ɦɨɝɭɬ ɩɨɹɜɢɬɶɫɹ ɚɫɩɟɤɬɵ, ɤɨɬɨɪɵɟ ɧɟ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ, ɧɨ ɞɨɥɠɧɵ ɛɵɬɶ ɭɱɬɟɧɵ. ȼ ɬɚɛɥɢɰɟ 6.1 ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɫɬɚɬɶɢ ɡɚɬɪɚɬ, ɤɨɬɨɪɵɟ ɧɟɨɛɯɨɞɢɦɨ ɭɱɟɫɬɶ ɜ ɢɧɜɟɫɬɢɰɢɨɧɧɨɦ ɤɨɦɩɨɧɟɧɬɟ ɡɚɬɪɚɬ. 

 
Ɍɚɛɥɢɰɚ 6.1 – ɂɧɜɟɫɬɢɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ 

Ɋɚɫɯɨɞɵ ɧɚ 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɩɪɨɰɟɫɫɚ 

Ɋɚɫɯɨɞɵ ɧɚ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɞɥɹ 
ɤɨɧɬɪɨɥɹ ɡɚɝɪɹɡɧɟɧɢɟ 

ɇɟɩɪɟɞɜɢɞɟɧɧɵɟ ɪɚɫɯɨɞɵ 

– ɉɪɨɟɤɬɧɨ-ɢɡɵɫɤɚɬɟɥɶɧɵɟ 
ɪɚɛɨɬɵ; 
– ɉɨɥɭɱɟɧɢɟ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ 
ɷɤɫɩɟɪɬɢɡ/ɫɨɝɥɚɫɨɜɚɧɢɣ/ɞɟɤ
ɥɚɪɚɰɢɣ; 
– ɉɨɤɭɩɤɚ/ɚɪɟɧɞɚ 
ɡɟɦɟɥɶɧɨɝɨ ɭɱɚɫɬɤɚ; 
– ɉɨɞɝɨɬɨɜɤɚ ɬɟɪɪɢɬɨɪɢɢ 
ɩɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɨ/ 
ɪɟɤɨɧɫɬɪɭɤɰɢɸ; 
– ɋɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɟ 
ɪɚɛɨɬɵ; 
– Ɇɚɬɟɪɢɚɥɶɧɨ-ɬɟɯɧɢɱɟɫɤɨɟ 
ɨɛɟɫɩɟɱɟɧɢɟ; 
– ɉɭɫɤɨ-ɧɚɥɚɞɨɱɧɵɟ 
ɪɚɛɨɬɵ; 

– ɋɪɟɞɫɬɜɚ ɤɨɧɬɪɨɥɹ 
ɩɟɪɜɢɱɧɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ; 
– Ʉɨɧɬɪɨɥɶɧɨ-
ɢɡɦɟɪɢɬɟɥɶɧɚɹ ɚɩɩɚɪɚɬɭɪɚ; 
– Ɇɚɬɟɪɢɚɥɶɧɨ-ɬɟɯɧɢɱɟɫɤɨɟ 
ɨɛɟɫɩɟɱɟɧɢɟ; 
– ɉɭɫɤɨ-ɧɚɥɚɞɨɱɧɵɟ 
ɪɚɛɨɬɵ; 
– ɉɪɨɜɟɪɤɚ, ɩɨɜɟɪɤɚ ɢ 
ɫɟɪɬɢɮɢɤɚɰɢɹ 
ɨɛɨɪɭɞɨɜɚɧɢɹ; 
– Ɍɪɚɧɫɩɨɪɬɧɵɟ ɪɚɫɯɨɞɵ ɧɚ 
ɞɨɫɬɚɜɤɭ ɨɛɨɪɭɞɨɜɚɧɢɹ; 
– Ɂɚɬɪɚɬɵ ɧɚ ɦɨɞɟɪɧɢɡɚɰɢɸ 
ɢɦɟɸɳɟɝɨɫɹ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

Ɋɟɡɟɪɜ ɫɪɟɞɫɬɜ, 
ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ 
ɜɨɡɦɟɳɟɧɢɹ ɫɬɨɢɦɨɫɬɢ 
ɪɚɛɨɬ ɢ ɡɚɬɪɚɬ, 
ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɤɨɬɨɪɵɯ 
ɜɨɡɧɢɤɚɟɬ ɜ ɩɪɨɰɟɫɫɟ 
ɪɚɡɪɚɛɨɬɤɢ ɪɚɛɨɱɟɣ 
ɞɨɤɭɦɟɧɬɚɰɢɢ ɢɥɢ ɜ ɯɨɞɟ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ/ɪɟɤɨɧɫɬɪɭɤɰ
ɢɢ/ɦɨɞɟɪɧɢɡɚɰɢɢ ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɭɬɨɱɧɟɧɢɹ 
ɩɪɨɟɤɬɧɵɯ ɪɟɲɟɧɢɣ ɢɥɢ 
ɭɫɥɨɜɢɣ ɜ ɨɬɧɨɲɟɧɢɢ ɢ 
ɨɛɴɟɤɬɨɜ (ɜɵɩɨɥɧɟɧɢɹ 
ɜɢɞɨɜ ɪɚɛɨɬ), 
ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ ɜ 
ɭɬɜɟɪɠɞɟɧɧɨɦ ɩɪɨɟɤɬɟ. 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 6.1 

Ɋɚɫɯɨɞɵ ɧɚ 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɩɪɨɰɟɫɫɚ 

Ɋɚɫɯɨɞɵ ɧɚ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɞɥɹ 
ɤɨɧɬɪɨɥɹ ɡɚɝɪɹɡɧɟɧɢɟ 

ɇɟɩɪɟɞɜɢɞɟɧɧɵɟ ɪɚɫɯɨɞɵ 

– ɉɪɨɜɟɪɤɚ, ɩɨɜɟɪɤɚ ɢ 
ɫɟɪɬɢɮɢɤɚɰɢɹ 
ɨɛɨɪɭɞɨɜɚɧɢɹ; 
– Ɍɪɚɧɫɩɨɪɬɧɵɟ ɪɚɫɯɨɞɵ ɧɚ 
ɞɨɫɬɚɜɤɭ ɨɛɨɪɭɞɨɜɚɧɢɹ; 
– ɉɨɬɟɪɢ ɩɪɨɢɡɜɟɞɟɧɧɨɣ 
ɩɪɨɞɭɤɰɢɢ ɢɡ-ɡɚ ɪɚɛɨɬ ɩɨ 
ɜɧɟɞɪɟɧɢɸ ɬɟɯɧɨɥɨɝɢɢ; 
– Ɉɛɨɪɨɬɧɵɟ ɫɪɟɞɫɬɜɚ; 
– Ɋɟɡɟɪɜɧɵɟ ɫɪɟɞɫɬɜɚ ɧɚ 

ɥɢɤɜɢɞɚɰɢɸ ɨɛɴɟɤɬɚ/ 
ɫɬɪɚɯɨɜɚɧɢɟ ɨɛɴɟɤɬɚ. 

 ɉɪɨɰɟɧɬ ɪɟɡɟɪɜɧɵɯ 
ɫɪɟɞɫɬɜ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɞɟɣɫɬɜɭɸɳɢɦɢ 
ɦɟɬɨɞɢɤɚɦɢ. 

 

ȼ ɬɚɛɥɢɰɟ 6.2 ɩɪɟɞɫɬɚɜɥɟɧɵ ɫɬɚɬɶɢ ɡɚɬɪɚɬ, ɤɨɬɨɪɵɟ ɧɟɨɛɯɨɞɢɦɨ ɭɱɟɫɬɶ ɜ 
ɨɩɟɪɚɰɢɨɧɧɨɦ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɦ ɤɨɦɩɨɧɟɧɬɟ ɡɚɬɪɚɬ. 

 
Ɍɚɛɥɢɰɚ 6.2 – Ɉɩɟɪɚɰɢɨɧɧɵɟ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ. 

ɗɧɟɪɝɟɬɢɱɟɫɤɢ
ɟ ɡɚɬɪɚɬɵ 

Ɂɚɬɪɚɬɵ ɧɚ 
ɫɵɪɶɟ ɢ 
ɭɫɥɭɝɢ 

Ɂɚɬɪɚɬɵ ɧɚ 
ɪɚɛɨɱɭɸ ɫɢɥɭ 

Ɏɢɤɫɢɪɨɜɚɧɧɵɟ 
ɨɩɟɪɚɰɢɨɧɧɵɟ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧ
ɵɟ ɡɚɬɪɚɬɵ 

ȼɨɡɦɨɠɧɵɟ 
ɩɨɫɥɟɞɭɸɳɢ
ɟ ɡɚɬɪɚɬɵ 

– ɡɚɬɪɚɬɵ ɧɚ 
ɩɪɨɢɡɜɨɞɫɬɜɨ/ɩ
ɨɤɭɩɤɭ 
ɷɥɟɤɬɪɨɷɧɟɪ-
ɝɢɢ; 
– ɡɚɬɪɚɬɵ ɧɚ 
ɩɪɨɢɡɜɨɞɫɬɜɨ/ɩ
ɨɤɭɩɤɭ 
ɬɟɩɥɨɷɧɟɪɝɢɢ; 
– ɡɚɬɪɚɬɵ ɧɚ 
ɡɚɤɭɩɤɭ 
ɬɨɩɥɢɜɚ 
(ɧɟɮɬɟɩɪɨɞɭɤɬ
ɵ; ɝɚɡ; ɭɝɨɥɶ ɢ 
ɬ.ɞ.). 

ɡɚɤɭɩɤɚ 
ɫɵɪɶɹ; 
– ɡɚɤɭɩɤɚ 
ɭɫɥɭɝ, ɜ ɬɨɦ 
ɱɢɫɥɟ 
ɷɤɨɥɨɝɢɱɟɫɤɢɯ
. 

Ɂɚɪɩɥɚɬɚ 
ɨɩɟɪɚɰɢɨɧɧɵɦ 
ɪɚɛɨɬɧɢɤɚɦ, 
ɭɩɪɚɜɥɟɧɱɟɫɤɨ
ɦɭ ɢ 
ɪɟɦɨɧɬɧɨɦɭ 
ɩɟɪɫɨɧɚɥɭ 
Ɉɛɭɱɟɧɢɟ 
ɩɟɪɫɨɧɚɥɚ 

ɋɬɪɚɯɨɜɵɟ 
ɜɡɧɨɫɵ 
ɉɥɚɬɚ ɡɚ 
ɥɢɰɟɧɡɢɢ 
ɉɪɨɬɢɜɨɚɜɚɪɢɣɧ
ɵɟ ɦɟɪɨɩɪɢɹɬɢɹ 
Ⱦɪɭɝɢɟ 
ɮɢɤɫɢɪɨɜɚɧɧɵɟ 
ɪɚɫɯɨɞɵ 

ȼɧɟɞɪɟɧɢɟ 
ɧɨɜɨɣ 
ɬɟɯɧɢɤɢ 
ɦɨɠɟɬ 
ɩɪɢɜɟɫɬɢ ɤ 
ɢɡɦɟɧɟɧɢɸ 
ɩɪɨɰɟɫɫɚ, ɚ, 
ɫɥɟɞɨɜɚɬɟɥ
ɶɧɨ, 
ɞɨɩɨɥɧɢɬɟɥ
ɶɧɵɦ 
ɡɚɬɪɚɬɚɦ 

ȼɧɟɞɪɟɧɢɟ ɧɨɜɨɣ ɬɟɯɧɢɤɢ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɩɨɥɭɱɟɧɢɸ ɞɨɯɨɞɚ, ɭɫɬɪɚɧɟɧɢɸ 

ɡɚɬɪɚɬ ɢɥɢ ɩɨɥɭɱɟɧɢɟ ɞɪɭɝɢɯ ɜɵɝɨɞ. ȼ ɬɚɛɥɢɰɟ 6.3 ɩɪɟɞɫɬɚɜɥɟɧɵ ɜɨɡɦɨɠɧɵɟ ɫɬɚɬɶɢ 

ɞɨɯɨɞɨɜ, ɭɫɬɪɚɧɢɦɵɯ ɡɚɬɪɚɬ ɢ ɜɵɝɨɞ. 

 
Ɍɚɛɥɢɰɚ 6.3 – Ⱦɨɯɨɞɵ, ɩɪɢɛɵɥɢ ɢ ɭɫɬɪɚɧɢɦɵɟ ɡɚɬɪɚɬɵ 

Ⱦɨɯɨɞɵ ɍɫɬɪɚɧɢɦɵɟ ɡɚɬɪɚɬɵ 
ȼɨɡɦɨɠɧɵɟ 
ɩɨɫɥɟɞɭɸɳɢɟ 
ɜɵɝɨɞɵ 

ɉɪɨɞɚɠɚ ɨɱɢɳɟɧɧɵɯ 
ɫɬɨɤɨɜ ɞɥɹ ɧɭɠɞ 
ɢɪɪɢɝɚɰɢɢ 
ɉɪɨɞɚɠɚ/ɢɫɩɨɥɶɡɨɜɚɧɢɟ 
ɜɬɨɪɢɱɧɵɯ ɪɟɫɭɪɫɨɜ 
ɉɪɨɞɚɠɚ ɜɵɪɚɛɨɬɚɧɧɨɣ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɗɤɨɧɨɦɢɹ ɧɚ ɫɵɪɶɟ 
ɗɤɨɧɨɦɢɹ ɧɚ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ 
ɜɟɳɟɫɬɜɚɯ ɢ ɭɫɥɭɝɚɯ 
ɗɤɨɧɨɦɢɹ ɷɧɟɪɝɢɢ 
ɗɤɨɧɨɦɢɹ ɪɚɛɨɱɟɣ ɫɢɥɵ 
ɗɤɨɧɨɦɢɹ ɧɚ ɪɟɦɨɧɬɟ 
ɗɤɨɧɨɦɢɹ ɤɚɩɢɬɚɥɚ 

ȼɧɟɞɪɟɧɢɟ ɧɨɜɨɣ 
ɬɟɯɧɢɤɢ ɦɨɠɟɬ 
ɩɪɢɜɟɫɬɢ ɤ 
ɢɡɦɟɧɟɧɢɸ 
ɩɪɨɰɟɫɫɚ ɢ 
ɭɦɟɧɶɲɟɧɢɸ 
ɡɚɬɪɚɬ. 



ɂɌɋ 30–2017 

544 

 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 6.2 

Ⱦɨɯɨɞɵ ɍɫɬɪɚɧɢɦɵɟ ɡɚɬɪɚɬɵ 

ȼɨɡɦɨɠɧɵɟ 
ɩɨɫɥɟɞɭɸɳɢɟ 

ɜɵɝɨɞɵ 

ɉɪɨɞɚɠɚ ɫɚɠɢ ɞɥɹ 
ɫɬɪɨɢɬɟɥɶɧɵɯ 
ɦɚɬɟɪɢɚɥɨɜ 
Ɉɫɬɚɬɨɱɧɚɹ ɫɬɨɢɦɨɫɬɶ 
ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɋɥɟɞɭɸɳɢɟ ɫɬɚɬɶɢ ɞɨɥɠɧɵ ɛɵɬɶ ɬɚɤ 
ɠɟ ɭɤɚɡɚɧɵ ɜ ɧɚɬɭɪɧɵɯ ɜɟɥɢɱɢɧɚɯ: 
Ɉɛɴɟɦ ɫɨɯɪɚɧɟɧɧɨɣ ɷɧɟɪɝɢɢ 
Ʉɨɥɢɱɟɫɬɜɨ ɪɟɚɥɢɡɨɜɚɧɧɵɯ 
ɩɨɛɨɱɧɵɯ ɩɪɨɞɭɤɬɨɜ 
Ʉɨɥɢɱɟɫɬɜɨ ɫɨɯɪɚɧɟɧɧɵɯ ɬɪɭɞɨɜɵɯ 
ɪɟɫɭɪɫɨɜ 

 

 

Ɇɟɬɨɞɢɤɚ ɬɚɤɠɟ ɩɪɟɞɩɨɥɚɝɚɟɬ ɭɱɟɬ ɧɚɥɨɝɨɜ ɢ ɫɭɛɫɢɞɢɣ, ɜɨɡɥɚɝɚɟɦɵɯ ɧɚ 
ɤɨɦɩɚɧɢɸ. Ɉɧɢ ɞɨɥɠɧɵ ɛɵɬɶ ɭɱɬɟɧɵ ɜɧɟ ɭɤɚɡɚɧɧɨɣ ɜɵɲɟ ɢɟɪɚɪɯɢɢ, ɬɚɤ ɤɚɤ ɨɧɢ ɧɟ 
ɹɜɥɹɸɬɫɹ ɡɚɬɪɚɬɚɦɢ ɜ ɤɥɚɫɫɢɱɟɫɤɨɦ ɫɦɵɫɥɟ (ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɟ ɪɟɫɭɪɫɨɜ ɨɬ ɨɞɧɨɣ 
ɝɪɭɩɩɵ ɨɛɳɟɫɬɜɚ ɤ ɞɪɭɝɨɣ). Ʉɨɫɜɟɧɧɵɟ ɡɚɬɪɚɬɵ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ 
ɡɚɬɪɚɬɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɢɡɦɟɧɟɧɢɹɦɢ ɫɩɪɨɫɚ, ɡɚɧɹɬɨɫɬɢ ɢ ɬ.ɞ., ɬɚɤɠɟ ɞɨɥɠɧɵ ɛɵɬɶ 
ɭɤɚɡɚɧɵ ɨɬɞɟɥɶɧɨ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɧɟ ɭɱɢɬɵɜɚɬɶ ɢɯ ɜ ɨɰɟɧɤɟ, ɬ.ɤ. ɡɚɱɚɫɬɭɸ ɨɧɢ ɭɠɟ 
ɭɱɬɟɧɵ ɜ ɢɫɯɨɞɧɨɣ ɢɧɮɨɪɦɚɰɢɢ. ȼɧɟɲɧɢɟ ɢɡɞɟɪɠɤɢ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɛɵɬɶ 
ɪɟɡɭɥɶɬɚɬɨɦ ɜɨɡɞɟɣɫɬɜɢɹ ɡɚɝɪɹɡɧɢɬɟɥɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɢ ɥɸɞɟɣ, ɢɫɤɥɸɱɚɸɬɫɹ 
ɢɡ ɨɰɟɧɤɢ. 

ȿɫɥɢ ɢɡɜɟɫɬɧɵ ɢɡɞɟɪɠɤɢ ɩɪɟɞɩɪɢɹɬɢɹ ɨɞɧɨɝɨ ɪɚɡɦɟɪɚ, ɬɨ ɦɨɠɧɨ 
ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ ɜɵɱɢɫɥɢɬɶ ɢɡɞɟɪɠɤɢ ɩɪɟɞɩɪɢɹɬɢɹ ɞɪɭɝɨɝɨ ɪɚɡɦɟɪɚ (ɛɨɥɶɲɟɝɨ ɢɥɢ 
ɦɟɧɶɲɟɝɨ), ɢɫɩɨɥɶɡɭɹ ɦɟɬɨɞ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɹ. Ⱦɥɹ ɪɚɫɱɟɬɚ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɮɨɪɦɭɥɚ: 

в

y x

y
C C

x

     
, 

ɝɞɟ Cy– ɡɚɬɪɚɬɵ ɩɪɟɞɩɪɢɹɬɢɹ y; Cx– ɡɚɬɪɚɬɵ ɩɪɟɞɩɪɢɹɬɢɹ x; y – ɦɚɫɲɬɚɛ 
ɩɪɟɞɩɪɢɹɬɢɹ y (ɪɚɡɦɟɪ ɢɥɢ ɜɵɩɭɫɤ ɩɪɨɞɭɤɰɢɢ); x – ɦɚɫɲɬɚɛ ɩɪɟɞɩɪɢɹɬɢɹ x (ɪɚɡɦɟɪ 
ɢɥɢ ɜɵɩɭɫɤ ɩɪɨɞɭɤɰɢɢ); e – ɩɪɢɛɥɢɡɢɬɟɥɶɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ. 

Ɂɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ «e» ɡɚɜɢɫɢɬ ɨɬ ɬɢɩɚ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɨɬɪɚɫɥɢ, ɚ ɬɚɤɠɟ 
ɜɢɞɚ ɪɚɡɥɢɱɢɹ ɦɟɠɞɭ ɩɪɟɞɩɪɢɹɬɢɹɦɢ. ȿɫɥɢ ɡɚɜɨɞɵ ɢɦɟɸɬ ɨɞɢɧɚɤɨɜɵɣ ɧɚɛɨɪ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɬɨ ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ ɪɚɜɟɧ 0,6. ȿɫɥɢ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɡɚɜɨɞɚ ɪɚɡɥɢɱɚɟɬɫɹ ɡɚ ɫɱɟɬ ɪɚɡɥɢɱɧɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ 
ɨɫɧɨɜɧɨɝɨ ɩɪɨɢɡɜɨɞɹɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɬɨ ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɧɢɦɚɟɬ ɡɧɚɱɟɧɢɹ ɨɬ 
0,6 ɞɨ 0,7. Ⱦɥɹ ɡɚɜɨɞɨɜ, ɝɞɟ ɭɜɟɥɢɱɟɧɢɟ ɜɵɩɭɫɤɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɡɚ ɫɱɟɬ 
ɞɭɛɥɢɪɨɜɚɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɧɢɦɚɟɬ ɡɧɚɱɟɧɢɟ ɨɬ 0,8 ɞɨ 1,0. 
Ⱦɚɧɧɚɹ ɦɟɬɨɞɢɤɚ ɹɜɥɹɟɬɫɹ ɥɢɲɶ ɩɪɢɛɥɢɠɟɧɢɟɦ ɢ ɜɫɟ ɞɨɩɭɳɟɧɢɹ ɞɨɥɠɧɵ ɛɵɬɶ ɱɟɬɤɨ 
ɭɤɚɡɚɧɵ. 

ɒɚɝ 4. Ɉɛɪɚɛɨɬɤɚ ɢ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɢɧɮɨɪɦɚɰɢɢ ɨ ɡɚɬɪɚɬɚɯ 

ɉɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɢɧɮɨɪɦɚɰɢɹ ɨ ɡɚɬɪɚɬɚɯ ɫɨɛɪɚɧɚ, ɨɧɚ ɞɨɥɠɧɚ ɛɵɬɶ ɨɛɪɚɛɨɬɚɧɚ 
ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɜɨɡɦɨɠɧɨ ɛɵɥɨ ɫɪɚɜɧɟɧɢɟ ɚɥɶɬɟɪɧɚɬɢɜɧɵɯ ɬɟɯɧɨɥɨɝɢɣ. 
Ɂɚɱɚɫɬɭɸ ɫɪɨɤ ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɩɪɨɰɟɧɬɧɵɟ ɫɬɚɜɤɢ ɩɨ ɤɪɟɞɢɬɭ, ɤɭɪɫɵ ɜɚɥɸɬ ɢ 
ɢɧɮɥɹɰɢɹ ɪɚɡɥɢɱɧɵ ɞɥɹ ɚɥɶɬɟɪɧɚɬɢɜɧɵɯ ɜɚɪɢɚɧɬɨɜ. Ⱦɚɥɟɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɦɟɬɨɞɵ, 
ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹɬ ɨɛɪɚɛɚɬɵɜɚɬɶ ɢɧɮɨɪɦɚɰɢɸ ɨ ɡɚɬɪɚɬɚɯ, ɬɟɦ ɫɚɦɵɦ ɨɛɟɫɩɟɱɢɜɚɹ 
ɪɚɜɧɨɡɧɚɱɧɨɫɬɶ ɫɪɚɜɧɟɧɢɹ ɚɥɶɬɟɪɧɚɬɢɜ. 
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ɂɧɨɝɞɚ ɡɚɬɪɚɬɵ ɦɨɝɭɬ ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɪɚɡɧɵɯ ɜɚɥɸɬɚɯ, ɩɨɷɬɨɦɭ ɞɥɹ 
ɫɪɚɜɧɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɜɟɫɬɢ ɢɯ ɤ ɨɞɧɨɣ ɜɚɥɸɬɟ. ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɨɛɦɟɧɧɨɝɨ 
ɤɭɪɫɚ ɜɚɥɸɬ ɟɝɨ ɢɫɬɨɱɧɢɤ ɢ ɞɚɬɚ ɞɨɥɠɧɵ ɛɵɬɶ ɭɤɚɡɚɧɵ. 

Ɍɚɤ ɤɚɤ ɭɪɨɜɟɧɶ ɰɟɧ ɢɡɦɟɧɹɟɬɫɹ ɝɨɞ ɨɬ ɝɨɞɚ ɡɚ ɫɱɟɬ ɢɧɮɥɹɰɢɢ, ɧɟɨɛɯɨɞɢɦɨ 
ɩɪɢɜɟɫɬɢ ɢɧɮɨɪɦɚɰɢɸ ɤ ɨɞɧɨɦɭ ɩɟɪɢɨɞɭ ɜɪɟɦɟɧɢ – ɛɚɡɨɜɨɦɭ ɝɨɞɭ. Ʉɪɨɦɟ ɬɨɝɨ, ɞɚɧɧɵɟ 
ɨ ɡɚɬɪɚɬɚɯ ɧɚ ɚɥɶɬɟɪɧɚɬɢɜɧɵɟ ɬɟɯɧɢɤɢ ɡɚɳɢɬɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɦɨɝɭɬ ɛɵɬɶ ɞɚɧɵ 
ɞɥɹ ɪɚɡɧɵɯ ɝɨɞɨɜ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɢɯ ɩɪɹɦɨɟ ɫɪɚɜɧɟɧɢɟ ɧɟɤɨɪɪɟɤɬɧɨ, ɩɨɷɬɨɦɭ 
ɧɟɨɛɯɨɞɢɦɨ ɬɚɤɠɟ ɩɪɢɜɟɫɬɢ ɢɯ ɤ ɛɚɡɨɜɨɦɭ ɝɨɞɭ. ɗɬɨ ɞɟɥɚɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: ɇɚ 
ɩɟɪɜɨɦ ɷɬɚɩɟ ɜɵɱɢɫɥɹɟɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬ ɰɟɧ, ɢɫɩɨɥɶɡɭɹ ɢɧɞɟɤɫɵ ɰɟɧ ɞɥɹ ɞɜɭɯ ɥɟɬ. 

 

ɂɧɞɟɤɫ ɰɟɧ ɛɚɡɨɜɨɝɨ ɝɨɞɚɄɨɷɷɮɢɰɢɟɧɬ ɰɟɧ = 
ɂɧɞɟɤɫ ɰɟɧ ɝɨɞɚ, ɞɥɹ ɤɨɬɨɪɨɝɨ ɢɡɜɟɫɬɧɵ ɡɚɬɪɚɬɵ

 

ɇɚ ɜɬɨɪɨɦ ɷɬɚɩɟ ɜɵɱɢɫɥɹɸɬɫɹ ɡɚɬɪɚɬɵ ɧɚ ɬɟɯɧɨɥɨɝɢɸ ɜ ɛɚɡɨɜɨɦ ɝɨɞɭ ɩɨ ɮɨɪɦɭɥɟ: 
 

 

Ɂɚɬɪɚɬɵ ɜ ɛɚɡɨɜɨɦ ɝɨɞɭ = Ɂɚɬɪɚɬɵ ɜ ɬɟɤɭɳɟɦ ɝɨɞɭ  ɤɨɷɮɮɢɰɢɟɧɬ ɰɟɧ  
 

 

Ɋɟɤɨɦɟɧɞɭɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɪɟɚɥɶɧɵɟ ɰɟɧɵ, ɜ ɨɬɥɢɱɢɟ ɨɬ ɧɨɦɢɧɚɥɶɧɵɯ, 
ɤɨɬɨɪɵɟ ɢɫɤɥɸɱɚɸɬ ɜɥɢɹɧɢɟ ɢɧɮɥɹɰɢɢ. ɉɟɪɟɜɨɞ ɦɟɠɞɭ ɪɟɚɥɶɧɵɦɢ ɢ ɧɨɦɢɧɚɥɶɧɵɦɢ 
ɰɟɧɚɦɢ ɦɨɠɟɬ ɛɵɬɶ ɜɵɩɨɥɧɟɧ ɩɨ ɮɨɪɦɭɥɟ: 

 

 


ɇɨɦɢɧɚɥɶɧɚɹ ɰɟɧɚ ɤɨɧɤɪɟɬɧɨɝɨ ɝɨɞɚɊɟɚɥɶɧɚɹ ɰɟɧɚ = 

Ⱦɟɮɥɹɬɨɪ ɰɟɧ ɤɨɧɤɪɟɬɧɨɝɨ ɝɨɞɚ  100
 

 

 

ɉɪɢɧɰɢɩ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɦɟɬɨɞɢɤɟ ɞɥɹ ɩɪɢɜɟɞɟɧɢɹ ɡɚɬɪɚɬ 
ɪɚɡɧɵɯ ɩɟɪɢɨɞɨɜ ɤ ɛɚɡɨɜɨɦɭ ɝɨɞɭ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɷɬɨɝɨ ɨɛɳɟɩɪɢɧɹɬɨɝɨ ɦɟɬɨɞɚ 
ɭɞɨɛɧɨ ɞɥɹ ɫɪɚɜɧɟɧɢɹ ɡɚɬɪɚɬ ɢ ɩɪɢɛɵɥɟɣ ɚɥɶɬɟɪɧɚɬɢɜɧɵɯ ɬɟɯɧɨɥɨɝɢɣ. 
ɂɫɩɨɥɶɡɭɸɬɫɹ ɤɨɧɰɟɩɰɢɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɨɣ ɫɬɨɢɦɨɫɬɢ ɢ ɱɢɫɬɨɝɨ ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɨɝɨ 
ɞɨɯɨɞɚ (ɑȾȾ), ɤɨɬɨɪɵɣ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɧɢɠɟ. ɗɬɨɬ 
ɦɟɬɨɞ – ɨɞɢɧ ɢɡ ɢɫɩɨɥɶɡɭɟɦɵɯ ɞɥɹ ɜɵɛɨɪɚ ɧɚɢɛɨɥɟɟ ɜɵɝɨɞɧɨɝɨ ɩɪɨɟɤɬɚ ɞɥɹ 
ɢɧɜɟɫɬɢɪɨɜɚɧɢɹ ɢ ɬɪɟɛɭɟɬ ɩɨɥɨɠɢɬɟɥɶɧɨɝɨ ɑȾȾ. Ɉɞɧɚɤɨ ɩɪɢ ɫɪɚɜɧɟɧɢɢ ɚɥɶɬɟɪɧɚɬɢɜ 
ɩɪɢ ɢɧɜɟɫɬɢɪɨɜɚɧɢɢ ɜ ɬɟɯɧɢɤɭ ɞɥɹ ɡɚɳɢɬɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɑȾȾ ɦɨɠɟɬ ɛɵɬɶ ɢ 
ɨɬɪɢɰɚɬɟɥɶɧɵɦ, ɬɚɤ ɤɚɤ ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɜɵɝɨɞɵ, ɩɨɥɭɱɟɧɧɵɟ ɡɚ ɫɱɟɬ ɡɚɳɢɬɧɵɯ ɬɟɯɧɢɤ, 
ɧɟ ɩɪɨɞɚɸɬɫɹ ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɧɟ ɭɱɢɬɵɜɚɸɬɫɹ ɩɪɢ ɪɚɫɱɟɬɟ ɑȾȾ. 
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ȼɵɛɨɪ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɚ ɜɚɠɟɧ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɨɰɟɧɤɢ. Ɋɚɡɥɢɱɧɵɟ ɨɪɝɚɧɢɡɚɰɢɢ 
ɞɚɸɬ ɮɢɧɚɧɫɵ ɩɨɞ ɪɚɡɥɢɱɧɵɟ ɩɪɨɰɟɧɬɵ ɞɥɹ ɪɚɡɧɵɯ ɩɪɨɟɤɬɨɜ. Ɋɟɤɨɦɟɧɞɭɟɬɫɹ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɪɟɚɥɶɧɭɸ ɫɬɚɜɤɭ ɞɢɫɤɨɧɬɚ, ɚ ɧɟ ɧɨɦɢɧɚɥɶɧɭɸ, ɬɚɤ ɤɚɤ ɜ ɧɟɣ ɭɠɟ ɭɱɬɟɧɚ 
ɢɧɮɥɹɰɢɹ, ɧɨ ɩɪɢ ɷɬɨɦ ɫɥɟɞɭɟɬ ɩɨɥɶɡɨɜɚɬɶɫɹ ɪɟɚɥɶɧɵɦɢ ɰɟɧɚɦɢ. ɋɜɹɡɶ ɦɟɠɞɭ 
ɪɟɚɥɶɧɨɣ ɢ ɧɨɦɢɧɚɥɶɧɨɣ ɫɬɚɜɤɚɦɢ ɞɢɫɤɨɧɬɚ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɮɨɪɦɭɥɟ: 

 

 

 
 

 

1 + ɧɨɦɢɧɚɥɶɧɚɹ ɫɬɚɜɤɚ ɞɢɫɤɨɧɬɚɊɟɚɥɶɧɚɹ ɫɬɚɜɤɚ ɞɢɫɤɨɧɬɚ = 1
1 + ɭɪɨɜɟɧɶ ɢɧɮɥɹɰɢɢ

 

 

 

ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɚ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɜɟɫɬɢ ɫɥɟɞɭɸɳɭɸ 
ɢɧɮɨɪɦɚɰɢɸ: 

ɚ) ɂɫɬɨɱɧɢɤ ɫɬɚɜɤɢ; 
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ɛ) ɉɪɢɱɢɧɵ ɩɨɩɪɚɜɨɤ ɫɬɚɜɨɤ ɢ ɨɛɴɹɫɧɟɧɢɟ ɢɯ ɧɟɨɛɯɨɞɢɦɨɫɬɢ; 
ɜ) ȿɫɥɢ ɫɬɚɜɤɢ ɪɚɡɥɢɱɧɵ ɞɥɹ ɪɚɡɧɵɯ ɩɟɪɢɨɞɨɜ, ɬɨ ɨɛɨɫɧɨɜɚɧɢɟ ɷɬɨɝɨ 

ɪɚɡɥɢɱɢɹ; 
ɝ) ɋɬɚɜɤɭ ɫɥɟɞɭɟɬ ɩɪɢɦɟɧɹɬɶ ɞɨ ɜɵɱɟɬɚ ɧɚɥɨɝɨɜ. 

ɂɧɮɨɪɦɚɰɢɸ ɨ ɡɚɬɪɚɬɚɯ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɨ ɜɵɪɚɠɚɬɶ ɜ ɜɢɞɟ ɝɨɞɨɜɵɯ ɡɚɬɪɚɬ. 
Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɩɟɪɟɜɟɫɬɢ ɜɫɟ ɞɟɧɟɠɧɵɟ ɩɨɬɨɤɢ ɜ ɝɨɞɨɜɵɟ ɡɚɬɪɚɬɵ. Ⱦɥɹ ɷɬɨɣ 
ɰɟɥɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɜɚ ɦɟɬɨɞɚ, ɨɞɧɚɤɨ ɨɞɢɧ ɢɡ ɧɢɯ ɨɛɥɚɞɚɟɬ ɛɨɥɶɲɟɣ ɝɢɛɤɨɫɬɶɸ, 
ɩɨɷɬɨɦɭ ɨɧ ɩɪɢɜɟɞɟɧ ɧɢɠɟ. ɉɨɥɧɵɟ ɝɨɞɨɜɵɟ ɡɚɬɪɚɬɵ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɤɚɤ 
ɢɧɜɟɫɬɢɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ ɩɥɸɫ ɨɩɟɪɚɰɢɨɧɧɵɟ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ, 
ɭɦɧɨɠɟɧɧɵɟ ɧɚ ɮɚɤɬɨɪ ɜɨɡɜɪɚɬɚ ɤɚɩɢɬɚɥɚ. 
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ɝɞɟ Ct – ɢɧɜɟɫɬɢɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɩɟɪɢɨɞ t (ɨɛɵɱɧɨ 1 ɝɨɞ); OCt – ɫɭɦɦɚ 
ɨɩɟɪɚɰɢɨɧɧɵɯ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ ɢ ɞɨɯɨɞɨɜ ɡɚ ɩɟɪɢɨɞ t (ɦɨɠɟɬ ɛɵɬɶ 
ɩɨɥɨɠɢɬɟɥɶɧɨɣ ɢɥɢ ɨɬɪɢɰɚɬɟɥɶɧɨɣ); r – ɫɬɚɜɤɚ ɞɢɫɤɨɧɬɚ (ɤɪɟɞɢɬɧɵɣ ɩɪɨɰɟɧɬ); n – 

ɫɪɨɤ ɩɨɥɟɡɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɝɨɞɚɯ. 
Ⱦɚɧɧɵɟ ɨ ɡɚɬɪɚɬɚɯ ɦɨɝɭɬ ɛɵɬɶ ɜɡɹɬɵ ɢɡ ɩɪɚɤɬɢɤɢ ɡɚɪɭɛɟɠɧɵɯ ɡɚɜɨɞɨɜ, ɞɥɹ 

ɤɨɬɨɪɵɯ ɡɚɬɪɚɬɵ ɦɨɝɭɬ ɛɵɬɶ ɞɪɭɝɢɦɢ, ɱɟɦ ɟɫɥɢ ɛɵ ɨɧɢ ɧɚɯɨɞɢɥɢɫɶ ɜ ɨɞɧɨɣ ɫɬɪɚɧɟ. 
ɗɬɢ ɞɚɧɧɵɟ ɜɨɡɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ, ɧɨ ɧɟɨɛɯɨɞɢɦɨ ɜɜɟɫɬɢ ɤɨɷɮɮɢɰɢɟɧɬɵ. ȼ 
ɨɰɟɧɤɟ ɧɟɨɛɯɨɞɢɦɨ ɭɤɚɡɚɬɶ, ɤɚɤɢɟ ɤɨɷɮɮɢɰɢɟɧɬɵ ɛɵɥɢ ɢɫɩɨɥɶɡɨɜɚɧɵ, ɤɚɤ ɨɧɢ ɛɵɥɢ 
ɪɚɫɫɱɢɬɚɧɵ, ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɹɫɧɨɫɬɶ ɨɰɟɧɤɢ. 

ɒɚɝ 5. Ɉɬɧɟɫɟɧɢɟ ɡɚɬɪɚɬ, ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɡɚɳɢɬɭ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɧɚ ɞɪɭɝɢɟ ɰɟɥɢ 

Ⱦɚɧɧɵɟ ɨ ɡɚɬɪɚɬɚɯ ɫɥɟɞɭɟɬ ɪɚɡɥɢɱɚɬɶ ɦɟɠɞɭ ɡɚɬɪɚɬɚɦɢ ɧɚ ɜɧɟɞɪɟɧɢɟ ɬɟɯɧɢɤɢ 
ɞɥɹ ɡɚɳɢɬɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɡɚɬɪɚɬɚɦɢ ɧɚ ɞɪɭɝɢɟ ɰɟɥɢ. Ⱦɪɭɝɢɦɢ ɰɟɥɹɦɢ ɦɨɠɟɬ 
ɛɵɬɶ ɫɧɢɠɟɧɢɟ ɩɨɬɪɟɛɥɟɧɢɹ ɷɧɟɪɝɢɢ, ɤɨɬɨɪɨɟ ɩɪɢɜɨɞɢɬ ɤ ɭɜɟɥɢɱɟɧɢɸ ɩɪɢɛɵɥɢ 
ɤɨɦɩɚɧɢɢ. ɉɨɷɬɨɦɭ ɫɥɟɞɭɟɬ ɪɚɡɥɢɱɚɬɶ ɡɚɬɪɚɬɵ, ɤɨɬɨɪɵɟ ɛɭɞɭɬ ɤɨɦɩɟɧɫɢɪɨɜɚɧɵ ɡɚ 
ɫɱɟɬ ɷɤɨɧɨɦɢɢ ɢ ɭɜɟɥɢɱɟɧɢɢ ɩɪɢɛɵɥɢ, ɢ ɡɚɬɪɚɬɵ, ɤɨɬɨɪɵɟ ɧɟ ɦɨɝɭɬ ɛɵɬɶ 
ɤɨɦɩɟɧɫɢɪɨɜɚɧɵ ɢ ɨɬɧɨɫɹɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɤ ɡɚɳɢɬɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. 

Ɍɚɤ, ɡɚɬɪɚɬɵ ɧɚ ɩɪɢɪɨɞɨɨɯɪɚɧɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɩɟɪɟɞ ɫɛɪɨɫɨɦ/ɜɵɛɪɨɫɨɦ 
ɡɚɝɪɹɡɧɢɬɟɥɹ ɜ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɫɥɟɞɭɟɬ ɫɪɚɡɭ ɨɬɧɟɫɬɢ ɤ ɡɚɳɢɬɟ ɨɤɪɭɠɚɸɳɟɣ 
ɫɪɟɞɵ, ɬ.ɤ. ɨɧɢ ɫɥɭɠɚɬ ɬɨɥɶɤɨ ɷɬɨɣ ɰɟɥɢ. ȼ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɫɬɶ, ɬɟɯɧɨɥɨɝɢɢ, 
ɜɧɟɞɪɟɧɧɵɟ ɜ ɫɚɦ ɩɪɨɰɟɫɫ, ɦɨɝɭɬ ɫɥɭɠɢɬɶ ɧɟ ɬɨɥɶɤɨ ɭɥɭɱɲɟɧɢɸ ɷɤɨɥɨɝɢɱɟɫɤɢɯ 
ɩɨɤɚɡɚɬɟɥɟɣ, ɧɨ ɢ ɞɪɭɝɢɦ ɰɟɥɹɦ. ȿɫɥɢ ɜɧɟɞɪɟɧɢɟ ɬɟɯɧɨɥɨɝɢɢ ɜɟɞɟɬ ɤ ɜɵɝɨɞɚɦ 
(ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɞɨɯɨɞ, ɭɦɟɧɶɲɟɧɢɟ ɪɚɫɯɨɞɨɜ ɢ ɬ.ɞ.), ɷɬɢ ɜɵɝɨɞɵ ɩɪɟɜɨɫɯɨɞɹɬ 
ɡɚɬɪɚɬɵ ɢ ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɦɟɧɶɲɟ ɱɟɦ 10 ɥɟɬ, ɬɨ ɩɪɨɟɤɬ ɫɱɢɬɚɟɬɫɹ ɷɤɨɧɨɦɢɱɟɫɤɢ 
ɜɵɝɨɞɧɵɦ ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɨɜɵɲɟɧɢɟ ɭɪɨɜɧɹ ɡɚɳɢɬɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɧɟ 
ɹɜɥɹɟɬɫɹ ɩɟɪɜɨɩɪɢɱɢɧɨɣ ɜɧɟɞɪɟɧɢɹ ɬɟɯɧɨɥɨɝɢɢ (European Environment Agency, 

1999). Ⱦɚɥɶɧɟɣɲɟɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɦɟɬɨɞɢɤɢ ɜ ɬɚɤɨɦ ɫɥɭɱɚɟ ɧɟ ɢɦɟɟɬ ɫɦɵɫɥɚ. 
ȿɫɥɢ ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɛɨɥɶɲɟ, ɱɟɦ 10 ɥɟɬ, ɬɨ ɫɥɟɞɭɟɬ ɫɪɚɜɧɢɬɶ ɩɪɨɟɤɬ ɫ 

ɩɨɞɨɛɧɵɦɢ, ɝɞɟ ɧɟ ɛɟɪɟɬɫɹ ɜɨ ɜɧɢɦɚɧɢɟ ɭɥɭɱɲɟɧɢɟ ɷɤɨɥɨɝɢɱɧɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɚ. 
Ɋɚɡɧɢɰɭ ɜ ɡɚɬɪɚɬɚɯ ɦɟɠɞɭ ɞɜɭɦɹ ɩɪɨɟɤɬɚɦɢ ɦɨɠɧɨ ɨɬɧɟɫɬɢ ɤ ɡɚɬɪɚɬɚɦ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɡɚɳɢɬɭ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. 
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Ɉɬɧɟɫɟɧɢɟ ɡɚɬɪɚɬ ɤ ɡɚɳɢɬɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɧɟ ɜɫɟɝɞɚ ɨɱɟɜɢɞɧɨ, ɧɨ ɷɬɨ 
ɨɛɹɡɚɬɟɥɶɧɚɹ ɱɚɫɬɶ ɦɟɬɨɞɢɤɢ. ɉɨɥɶɡɨɜɚɬɟɥɶ ɞɨɥɠɟɧ ɭɤɚɡɚɬɶ ɞɨɩɭɳɟɧɢɹ, ɨɛɨɫɧɨɜɚɬɶ 
ɩɪɢɱɢɧɵ ɞɥɹ ɩɪɢɧɹɬɢɢ ɪɟɲɟɧɢɹ ɢ ɭɤɚɡɚɬɶ ɢɯ ɱɟɬɤɨ ɢ ɹɫɧɨ ɜ ɨɰɟɧɤɟ. 

ȼ ɬɚɛɥ. 6.4 ɩɪɢɜɟɞɟɧɵ ɤɚɩɢɬɚɥɶɧɵɟ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ, 
ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟ ɩɪɢɦɟɧɟɧɢɟ ɧɚɢɥɭɱɲɢɯ ɞɨɫɬɭɩɧɵɯ ɬɟɯɧɨɥɨɝɢɣ, ɬɚɛɥ. 6.5 – 

ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɫɧɢɠɟɧɢɸ ɜɨɡɞɟɣɫɬɜɢɣ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɢ ɷɧɟɪɝɨ- ɢ 

ɪɟɫɭɪɫɨɫɛɟɪɟɠɟɧɢɟ ɨɛɴɟɤɬɨɜ ɪɨɫɫɢɣɫɤɢɯ ɇɉɁ. 

 
Ɍɚɛɥɢɰɚ 6.4 – ɗɤɨɧɨɦɢɱɟɫɤɢɟ ɚɫɩɟɤɬɵ ɪɟɚɥɢɡɚɰɢɢ ɇȾɌ 
№ 
ɩɩ ɇɚɢɦɟɧɨɜɚɧɢɟ ɇȾɌ Ʉɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ. ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ 

ɡɚɬɪɚɬɵ. 
ɇȾɌ ɞɥɹ ɫɧɢɠɟɧɢɹ ɜɵɛɪɨɫɨɜ ɨɤɫɢɞɨɜ ɚɡɨɬɚ (NOx) 
1. Ɉɩɬɢɦɢɡɚɰɢɹ ɩɪɨɰɟɫɫɚ 

ɪɟɝɟɧɟɪɚɰɢɢ 
ɤɚɬɚɥɢɡɚɬɨɪɚ 

– – 

2. ɉɪɢɦɟɧɟɧɢɟ 
ɛɟɫɩɥɚɬɢɧɨɜɵɯ 
ɩɪɨɦɨɬɨɪɨɜ ɞɨɠɢɝɚ ɋɈ 

– Ⱦɥɹ ɭɫɬɚɧɨɜɤɢ ɤɪɟɤɢɧɝɚ 
ɦɨɳɧɨɫɬɶɸ 1,6 ɦɥɧ. 
ɬ./ɝɨɞ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ 
ɡɚɬɪɚɬɵ ɫɨɫɬɚɜɥɹɸɬ 17-
72 ɦɥɧ ɪɭɛ (11-45 
ɪɭɛ/ɬ). ȼ ɪɚɫɱɟɬɟ ɧɚ 
ɬɨɧɧɭ NOx ɫɬɨɢɦɨɫɬɶ 
ɭɞɚɥɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 
65-195 ɬɵɫ. ɪɭɛ. 

3. ɉɪɢɦɟɧɟɧɢɟ 
ɩɪɨɦɨɬɨɪɨɜ 
ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ NOx 

– Ⱦɥɹ ɭɫɬɚɧɨɜɤɢ ɤɪɟɤɢɧɝɚ 
ɦɨɳɧɨɫɬɶɸ 1,6 ɦɥɧ. 
ɬ./ɝɨɞ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ 
ɡɚɬɪɚɬɵ ɫɨɫɬɚɜɥɹɸɬ 6-
12 ɦɥɧ ɪɭɛ (4-7 ɪɭɛ/ɬ). ȼ 
ɪɚɫɱɟɬɟ ɧɚ ɬɨɧɧɭ NOx 
ɫɬɨɢɦɨɫɬɶ ɭɞɚɥɟɧɢɹ 
ɫɨɫɬɚɜɥɹɟɬ 130-195 ɬɵɫ. 
ɪɭɛ. 

4. ɋɟɥɟɤɬɢɜɧɨɟ 
ɤɚɬɚɥɢɬɢɱɟɫɤɨɟ 
ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ NOx 
(ɋɄȼ) 

Ⱦɥɹ ɭɫɬɚɧɨɜɤɢ ɤɪɟɤɢɧɝɚ 
ɦɨɳɧɨɫɬɶɸ 1,5 ɦɥɧ. 
ɬ./ɝɨɞ ɤɚɩɢɬɚɥɶɧɵɟ 
ɡɚɬɪɚɬɵ ɧɚ ɫɨɨɪɭɠɟɧɢɟ 
ɛɥɨɤɚ ɋɄȼ ɫɨɫɬɚɜɥɹɸɬ 
85-220 ɦɥɧ ɪɭɛ (60-175 
ɪɭɛ/ɬ) 

Ⱦɥɹ ɭɫɬɚɧɨɜɤɢ ɤɪɟɤɢɧɝɚ 
ɦɨɳɧɨɫɬɶɸ 1,5 ɦɥɧ. 
ɬ./ɝɨɞ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ 
ɡɚɬɪɚɬɵ ɧɚ ɛɥɨɤ ɋɄȼ 
ɫɨɫɬɚɜɥɹɸɬ 9-35 ɦɥɧ 
ɪɭɛ (6-23 ɪɭɛ/ɬ). ȼ 
ɪɚɫɱɟɬɟ ɧɚ ɬɨɧɧɭ NOx 
ɫɬɨɢɦɨɫɬɶ ɭɞɚɥɟɧɢɹ 
ɫɨɫɬɚɜɥɹɟɬ 145 ɬɵɫ. 
ɪɭɛ. 

5. ɋɟɥɟɤɬɢɜɧɨɟ 
ɧɟɤɚɬɚɥɢɬɢɱɟɫɤɨɟ 
ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ NOx 
(ɋɇɄȼ) 

Ⱦɥɹ ɭɫɬɚɧɨɜɤɢ ɤɪɟɤɢɧɝɚ 
ɦɨɳɧɨɫɬɶɸ 1,6 ɦɥɧ. 
ɬ./ɝɨɞ ɤɚɩɢɬɚɥɶɧɵɟ 
ɡɚɬɪɚɬɵ ɧɚ ɫɨɨɪɭɠɟɧɢɟ 
ɛɥɨɤɚ ɋɇɄȼ ɫɨɫɬɚɜɥɹɸɬ 
32-140 ɦɥɧ ɪɭɛ (20-90 
ɪɭɛ/ɬ) 

Ⱦɥɹ ɭɫɬɚɧɨɜɤɢ ɤɪɟɤɢɧɝɚ 
ɦɨɳɧɨɫɬɶɸ 1,6 ɦɥɧ. 
ɬ./ɝɨɞ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ 
ɡɚɬɪɚɬɵ ɧɚ ɛɥɨɤ ɋɇɄȼ 
ɫɨɫɬɚɜɥɹɸɬ 5-37 ɦɥɧ 
ɪɭɛ (3-24 ɪɭɛ/ɬ). ȼ 
ɪɚɫɱɟɬɟ ɧɚ ɬɨɧɧɭ NOx 
ɫɬɨɢɦɨɫɬɶ ɭɞɚɥɟɧɢɹ 
ɫɨɫɬɚɜɥɹɟɬ 160 ɬɵɫ. 
ɪɭɛ. 

6. ɇɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɟ 
ɨɤɢɫɥɟɧɢɟ NOx 

Ⱦɥɹ ɭɫɬɚɧɨɜɤɢ ɤɪɟɤɢɧɝɚ 
ɦɨɳɧɨɫɬɶɸ 1,5 ɦɥɧ. 
ɬ./ɝɨɞ ɤɚɩɢɬɚɥɶɧɵɟ 
ɡɚɬɪɚɬɵ ɧɚ ɫɨɨɪɭɠɟɧɢɟ 
ɛɥɨɤɚ 
ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɝɨ 
ɨɤɢɫɥɟɧɢɹ ɫɨɫɬɚɜɥɹɸɬ 
80-200 ɦɥɧ ɪɭɛ (53-133 
ɪɭɛ/ɬ) 

ɋɬɨɢɦɨɫɬɶ ɭɞɚɥɟɧɢɹ 
ɨɤɫɢɞɨɜ ɚɡɨɬɚ 
ɫɨɫɬɚɜɥɹɟɬ 100-115 ɬɵɫ 
ɪɭɛ/ɬ NOx. 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 6.4 
№ 
ɩɩ ɇɚɢɦɟɧɨɜɚɧɢɟ ɇȾɌ Ʉɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ. ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ 

ɡɚɬɪɚɬɵ. 
ɇȾɌ ɞɥɹ ɫɧɢɠɟɧɢɹ ɜɵɛɪɨɫɨɜ ɨɤɫɢɞɨɜ ɫɟɪɵ (SOx) 
7. ɂɫɩɨɥɶɡɨɜɚɧɢɟ 

ɩɪɨɦɨɬɨɪɨɜ ɫɜɹɡɵɜɚɧɢɹ 
SOx 

– ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ 
ɡɚɬɪɚɬɵ ɞɥɹ ɭɫɬɚɧɨɜɨɤ, 
ɪɚɛɨɬɚɸɳɢɯ ɜ ɪɟɠɢɦɟ 
ɩɨɥɧɨɝɨ ɞɨɠɢɝɚ, 
ɫɨɫɬɚɜɥɹɸɬ 18-43 ɪɭɛ/ɬ 
ɫɵɪɶɹ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɫɬɟɩɟɧɢ ɭɞɚɥɟɧɢɹ 
ɨɤɫɢɞɨɜ ɫɟɪɵ (45-60 
ɬɵɫ. ɪɭɛ ɧɚ ɬɨɧɧɭ 
ɭɞɚɥɟɧɧɵɯ ɨɤɫɢɞɨɜ 
ɫɟɪɵ). Ⱦɥɹ ɭɫɬɚɧɨɜɨɤ, 
ɪɚɛɨɬɚɸɳɢɯ ɜ ɪɟɠɢɦɟ 
ɱɚɫɬɢɱɧɨɝɨ ɞɨɠɢɝɚ, ɷɬɢ 
ɩɨɤɚɡɚɬɟɥɢ ɫɨɫɬɚɜɥɹɸɬ 
12-30 ɪɭɛ/ɬ ɫɵɪɶɹ, ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɬɟɩɟɧɢ 
ɭɞɚɥɟɧɢɹ ɨɤɫɢɞɨɜ ɫɟɪɵ 
(28-48 ɬɵɫ. ɪɭɛ ɧɚ ɬɨɧɧɭ 
ɭɞɚɥɟɧɧɵɯ ɨɤɫɢɞɨɜ 
ɫɟɪɵ). 

8. ɂɫɩɨɥɶɡɨɜɚɧɢɟ 
ɧɢɡɤɨɫɟɪɧɢɫɬɨɝɨ ɫɵɪɶɹ 
ɞɥɹ ɤɪɟɤɢɧɝɚ 

Ʉɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ ɧɚ 
ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɧɨɜɨɣ 
ɭɫɬɚɧɨɜɤɢ ɝɢɞɪɨɨɱɢɫɬɤɢ 
ɜɚɤɤɭɭɦɧɨɝɨ ɞɢɫɬɢɥɥɹɬɚ 
ɡɚɜɢɫɹɬ ɨɬ ɦɨɳɧɨɫɬɢ 
ɭɫɬɚɧɨɜɤɢ: 
– ɦɨɳɧɨɫɬɶ 1,25 
ɦɥɧ.ɬ/ɝɨɞ –14 ɦɥɪɞ ɪɭɛ 
(11,4 ɬɵɫ. ɪɭɛ/ɬ); 
– ɦɨɳɧɨɫɬɶ 2,5 ɦɥɧ.ɬ/ɝɨɞ 
– 22 ɦɥɪɞ ɪɭɛ (8,7 ɬɵɫ. 
ɪɭɛ/ɬ); 
– ɦɨɳɧɨɫɬɶ 3,75 
ɦɥɧ.ɬ/ɝɨɞ – 28 ɦɥɪɞ ɪɭɛ 
(7,6 ɬɵɫ. ɪɭɛ/ɬ). 
Ʉɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ ɧɟ 
ɜɤɥɸɱɚɸɬ ɡɚɬɪɚɬɵ ɧɚ 
ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɭɫɬɚɧɨɜɤɢ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɜɨɞɨɪɨɞɚ 
(ɍɉȼ). ȼ ɫɥɭɱɚɟ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ 
ɫɬɨɢɦɨɫɬɶ ɍɉȼ ɞɥɹ 
ɨɛɟɫɩɟɱɟɧɢɹ 
ɩɨɬɪɟɛɧɨɫɬɟɣ ɜ ɜɨɞɨɪɨɞɟ 
ɭɫɬɚɧɨɜɤɢ ɝɢɞɪɨɨɱɢɫɬɤɢ 
ɜɚɤɭɭɦɧɨɝɨ ɞɢɫɬɢɥɥɹɬɚ 
ɦɨɳɧɨɫɬɶɸ 2,5 ɦɥɧ.ɬ/ɝɨɞ 
ɫɨɫɬɚɜɥɹɟɬ 4,5-5,5 ɦɥɪɞ 
ɪɭɛ. 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ 
ɡɚɬɪɚɬɵ ɧɚ 
ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɧɨɜɨɣ 
ɭɫɬɚɧɨɜɤɢ ɝɢɞɪɨɨɱɢɫɬɤɢ 
ɜɚɤɤɭɭɦɧɨɝɨ ɞɢɫɬɢɥɥɹɬɚ 
ɡɚɜɢɫɹɬ ɨɬ ɦɨɳɧɨɫɬɢ 
ɭɫɬɚɧɨɜɤɢ: 
– ɦɨɳɧɨɫɬɶ 1,25 
ɦɥɧ.ɬ/ɝɨɞ – 0,65 ɦɥɪɞ 
ɪɭɛ/ɝɨɞ (518,4 ɪɭɛ/ɬ); 
– ɦɨɳɧɨɫɬɶ 2,5 
ɦɥɧ.ɬ/ɝɨɞ – 1,1 ɦɥɪɞ 
ɪɭɛ/ɝɨɞ (461 ɪɭɛ/ɬ); 
– ɦɨɳɧɨɫɬɶ 3,75 
ɦɥɧ.ɬ/ɝɨɞ – 1,2 ɦɥɪɞ 
ɪɭɛ/ɝɨɞ (324 ɪɭɛ/ɬ); 

9. ɇɟɪɟɝɟɧɟɪɚɬɢɜɧɚɹ 
ɦɨɤɪɚɹ ɨɱɢɫɬɤɚ 

Ʉɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ ɧɚ 
ɫɨɨɪɭɠɟɧɢɟ 
ɧɟɪɟɝɟɧɟɪɚɬɢɜɧɨɣ 
ɦɨɤɪɨɣ ɨɱɢɫɬɤɢ 
ɫɨɫɬɚɜɥɹɸɬ 500-800 ɦɥɧ 
ɪɭɛ. 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ 
ɡɚɬɪɚɬɵ 
ɧɟɪɟɝɟɧɟɪɚɬɢɜɧɨɣ 
ɦɨɤɪɨɣ ɨɱɢɫɬɤɢ 
ɫɨɫɬɚɜɥɹɸɬ 17-30 ɦɥɧ 
ɪɭɛ/ɝɨɞ (1,3 ɦɥɧ ɪɭɛ/ɬ 
ɭɞɚɥɟɧɧɵɯ ɨɤɫɢɞɨɜ 
ɫɟɪɵ) 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 6.4 
№ 
ɩɩ ɇɚɢɦɟɧɨɜɚɧɢɟ ɇȾɌ Ʉɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ. ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ 

ɡɚɬɪɚɬɵ. 
10. Ɋɟɝɟɧɟɪɚɬɢɜɧɚɹ ɦɨɤɪɚɹ 

ɨɱɢɫɬɤɚ 
Ʉɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ ɧɚ 
ɫɨɨɪɭɠɟɧɢɟ 
ɪɟɝɟɧɟɪɚɬɢɜɧɨɣ ɦɨɤɪɨɣ 
ɨɱɢɫɬɤɢ ɫɨɫɬɚɜɥɹɸɬ 1,2-
1,9 ɦɥɪɞ ɪɭɛ. 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ 
ɡɚɬɪɚɬɵ ɪɟɝɟɧɟɪɚɬɢɜɧɨɣ 
ɦɨɤɪɨɣ ɨɱɢɫɬɤɢ 
ɫɨɫɬɚɜɥɹɸɬ 10-18 ɦɥɧ 
ɪɭɛ/ɝɨɞ (0,8 ɦɥɧ ɪɭɛ/ɬ 
ɭɞɚɥɟɧɧɵɯ ɨɤɫɢɞɨɜ 
ɫɟɪɵ) 

ɇȾɌ ɞɥɹ ɫɧɢɠɟɧɢɹ ɜɵɛɪɨɫɨɜ ɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ (CO) 
11. ɂɫɩɨɥɶɡɨɜɚɧɢɟ 

ɩɪɨɦɨɬɨɪɨɜ ɞɨɠɢɝɚ ɋɈ. 
– Ⱦɥɹ ɭɫɬɚɧɨɜɤɢ ɤɪɟɤɢɧɝɚ 

ɦɨɳɧɨɫɬɶɸ 1,6 ɦɥɧ. 
ɬ./ɝɨɞ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ 
ɡɚɬɪɚɬɵ ɫɨɫɬɚɜɥɹɸɬ 20-
95 ɦɥɧ ɪɭɛ (13-28 
ɪɭɛ/ɬ).  

12. Ⱦɨɠɢɝ ɋɈ ɜ ɨɬɞɟɥɶɧɨɦ 
ɚɩɩɚɪɚɬɟ. 

Ʉɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ ɧɚ 
ɫɨɨɪɭɠɟɧɢɟ ɜɵɧɨɫɧɨɝɨ 
ɤɨɬɥɚ ɭɬɢɥɢɡɚɬɨɪɚ ɞɥɹ 
ɞɨɠɢɝɚ ɋɈ ɫɨɫɬɚɜɥɹɸɬ 
0,8-1,2 ɦɥɪɞ. ɪɭɛ. 

ɇɟɫɭɳɟɫɬɜɟɧɧɵ. 

ɇȾɌ ɞɥɹ ɫɧɢɠɟɧɢɹ ɜɵɛɪɨɫɨɜ ɧɟɨɪɝɚɧɢɱɟɫɤɨɣ ɩɵɥɢ ɢ ɦɟɬɚɥɥɨɜ 
13. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɫɬɨɣɤɢɯ 

ɤ ɢɫɬɢɪɚɧɢɸ 
ɤɚɬɚɥɢɡɚɬɨɪɨɜ. 

– Ɇɢɧɢɦɚɥɶɧɵɟ (ɩɨɤɭɩɤɚ 
ɤɚɬɚɥɢɡɚɬɨɪɚ ɹɜɥɹɟɬɫɹ 
ɧɟɨɬɴɟɦɥɟɦɨɣ ɱɚɫɬɶɸ 
ɨɩɟɪɚɰɢɨɧɧɵɯ ɪɚɫɯɨɞɨɜ 
ɭɫɬɚɧɨɜɤɢ 
ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ 
ɤɪɟɤɢɧɝɚ) 

14. Ɉɬɞɟɥɟɧɢɟ 
ɤɚɬɚɥɢɡɚɬɨɪɧɨɣ ɩɵɥɢ ɜ 
ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ 
ɫɢɫɬɟɦɟ ɰɢɤɥɨɧɨɜ. 

Ⱦɥɹ ɭɫɬɚɧɨɜɤɢ ɤɪɟɤɢɧɝɚ 
ɦɨɳɧɨɫɬɶɸ 2,4 ɦɥɧ. 
ɬ./ɝɨɞ ɤɚɩɢɬɚɥɶɧɵɟ 
ɡɚɬɪɚɬɵ ɧɚ ɫɨɨɪɭɠɟɧɢɟ 
ɬɪɟɬɶɟɣ ɫɬɭɩɟɧɢ 
ɰɢɤɥɨɧɨɜ ɫɨɫɬɚɜɥɹɸɬ 0,8-
1,0 ɦɥɪɞ ɪɭɛ (330-420 
ɪɭɛ/ɬ) 

ɇɟɫɭɳɟɫɬɜɟɧɧɵ. 

15. Ɉɬɞɟɥɟɧɢɟ 
ɤɚɬɚɥɢɡɚɬɨɪɧɨɣ ɩɵɥɢ ɜ 
ɷɥɟɤɬɪɨɮɢɥɶɬɪɚɯ. 

Ⱦɥɹ ɭɫɬɚɧɨɜɤɢ ɤɪɟɤɢɧɝɚ 
ɦɨɳɧɨɫɬɶɸ 2,4 ɦɥɧ. 
ɬ./ɝɨɞ ɤɚɩɢɬɚɥɶɧɵɟ 
ɡɚɬɪɚɬɵ ɧɚ ɫɨɨɪɭɠɟɧɢɟ 
ɛɚɬɚɪɟɢ 
ɷɥɟɤɬɪɨɮɢɥɶɬɪɨɜ 
ɫɨɫɬɚɜɥɹɸɬ 1,3-2,6 ɦɥɪɞ 
ɪɭɛ (550-1100 ɪɭɛ/ɬ) 

Ⱦɥɹ ɭɫɬɚɧɨɜɤɢ ɤɪɟɤɢɧɝɚ 
ɦɨɳɧɨɫɬɶɸ 2,4 ɦɥɧ. 
ɬ./ɝɨɞ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ 
ɡɚɬɪɚɬɵ ɧɚ ɛɚɬɚɪɟɸ 
ɷɥɟɤɬɪɨɮɢɥɶɬɪɨɜ 
ɫɨɫɬɚɜɥɹɸɬ 11-13 ɦɥɧ 
ɪɭɛ (4,6-5,4 ɪɭɛ/ɬ). ȼ 
ɪɚɫɱɟɬɟ ɧɚ ɬɨɧɧɭ 
ɤɚɬɚɥɢɡɚɬɨɪɨɣ ɩɵɥɢ 
ɫɬɨɢɦɨɫɬɶ ɭɞɚɥɟɧɢɹ 
ɫɨɫɬɚɜɥɹɟɬ 28 ɬɵɫ. ɪɭɛ. 

16. Ɉɬɞɟɥɟɧɢɟ 
ɤɚɬɚɥɢɡɚɬɨɪɧɨɣ ɩɵɥɢ ɜ 
ɦɟɯɚɧɢɱɟɫɤɢɯ 
ɮɢɥɶɬɪɚɯ. 

Ⱦɥɹ ɭɫɬɚɧɨɜɤɢ ɤɪɟɤɢɧɝɚ 
ɦɨɳɧɨɫɬɶɸ 2,4 ɦɥɧ. 
ɬ./ɝɨɞ ɤɚɩɢɬɚɥɶɧɵɟ 
ɡɚɬɪɚɬɵ ɧɚ ɫɨɨɪɭɠɟɧɢɟ 
ɬɪɟɬɶɟɣ ɫɬɭɩɟɧɢ 
ɰɢɤɥɨɧɨɜ ɫɨɫɬɚɜɥɹɸɬ 1,4-
2,0 ɦɥɪɞ ɪɭɛ (580-830 
ɪɭɛ/ɬ). Ʉɚɩɢɬɚɥɶɧɵɟ 
ɡɚɬɪɚɬɵ ɧɚ ɮɢɥɶɬɪɵ 
ɫɭɳɟɫɬɜɟɧɧɨ ɡɚɜɢɫɹɬ ɨɬ 
ɧɟɨɛɯɨɞɢɦɨɣ 
ɬɟɦɩɟɪɚɬɭɪɵ 
ɷɤɫɩɥɭɚɬɚɰɢɢ. 

ɇɟɫɭɳɟɫɬɜɟɧɧɵ. 



 

 

Ɍɚɛɥɢɰɚ 6.5 – Ɋɟɚɥɢɡɚɰɢɹ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɫɬɪɨɢɬɟɥɶɫɬɜɭ, ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɢ ɤɚɩɢɬɚɥɶɧɨɦɭ ɪɟɦɨɧɬɭ ɫ ɷɮɮɟɤɬɨɦ ɫɧɢɠɟɧɢɹ 
ɜɨɡɞɟɣɫɬɜɢɣ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɢ ɷɧɟɪɝɨ- ɢ ɪɟɫɭɪɫɨɫɛɟɪɟɠɟɧɢɟ ɨɛɴɟɤɬɨɜ ɪɨɫɫɢɣɫɤɢɯ ɇɉɁ 

№ Ɍɟɯɧɨɥɨɝɢɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɢ 
ɨɩɢɫɚɧɢɟ 

ɨɛɴɟɤɬɚ/ɭɫɬɚɧɨɜɤɢ/ɬɟɯɧ
ɢɱɟɫɤɨɝɨ ɪɟɲɟɧɢɹ 

ɉɨɥɭɱɟɧɧɵɣ ɷɮɮɟɤɬ 
(ɫɧɢɠɟɧɢɟ ɷɦɢɫɫɢɣ, 

ɷɧɟɪɝɨɷɮɮɟɤɬɢɜ-
ɧɨɫɬɶ, ɪɟɫɭɪɫɨɫɛɟ-

ɪɟɠɟɧɢɟ) 

Ƚɨɞ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɨɛɴɟɤɬɚ/ɭɫɬɚɧɨ
ɜɤɢ/ɜɧɟɞɪɟɧɢɟ 
ɬɟɯɧɢɱɟɫɤɨɝɨ 

ɪɟɲɟɧɢɹ 

Ʉɚɩɢɬɚɥɶɧɵɟ 
ɡɚɬɪɚɬɵ ɧɚ ɜɜɨɞ 

ɨɛɴɟɤɬɚ ɜ 
ɷɤɫɩɥɭɚɬɚɰɢɸ, 

ɦɥɧ. ɪɭɛ 

ɗɤɫɩɥɭɚɬɚ-
ɰɢɨɧɧɵɟ 
ɡɚɬɪɚɬɵ, 

ɦɥɧ. 
ɪɭɛ/ɝɨɞ 

ɋɨɤɪɚɳɟɧɢɟ ɩɥɚɬɵ ɡɚ 
ɧɟɝɚɬɢɜɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ 
ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ 

ɧɚ ɟɞɢɧɢɰɭ ɩɟɪɟɪɚɛɚɬɵ-
ɜɚɟɦɨɝɨ ɫɵɪɶɹ 

(ɩɪɨɞɭɤɰɢɢ) 
1.  Ɍɪɭɛɱɚɬɵɟ ɭɫɬɚɧɨɜɤɢ 

ɫ ɨɬɛɟɧɡɢɧɢɜɚɸɳɟɣ 
ɤɨɥɨɧɧɨɣ – (ȺɌ) 

ɉɟɱɶ ɉ-3 ɍɥɭɱɲɟɧɢɟ ɫɯɟɦɵ 
ɬɟɩɥɨɨɛɦɟɧɚ, 
ɫɧɢɠɟɧɢɟ 
ɬɟɦɩɟɪɚɬɭɪɵ 
ɨɬɯɨɞɹɳɢɯ ɫ 
ɭɫɬɚɧɨɜɤɢ 
ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 

1939  0,44 0,0425 

2.  ɉɟɪɟɝɨɧɤɚ ɦɚɡɭɬɚ (ȼɌ) 
ɫ ɩɨɥɭɱɟɧɢɟɦ ɜɚɤɭɭɦɚ 
ɧɚ ɨɫɧɨɜɟ ɝɢɞɪɨɰɢɪ-
ɤɭɥɥɹɰɢɨɧɧɵɯ ɜɚɤɭɭɦ-
ɫɨɡɞɚɸɳɢɯ ɫɢɫɬɟɦ. 

ɉɟɱɶ ɉ-201 ɍɥɭɱɲɟɧɢɟ ɫɯɟɦɵ 
ɬɟɩɥɨɨɛɦɟɧɚ 

2012  0,01 0,5439 

3.  ȽɈ ɜɚɤɭɭɦɧɨɝɨ 
ɝɚɡɨɣɥɹ 

ɇɚɧɟɫɟɧɢɟ 
ɫɜɟɪɯɬɨɧɤɨɝɨ 
ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɨɝɨ 
ɩɨɤɪɵɬɢɹ ɧɚ ɧɚɪɭɠɧɭɸ 
ɩɨɜɟɪɯɧɨɫɬɶ ɬɟɯɧɨɥɨ-
ɝɢɱɟɫɤɢɯ ɩɟɱɟɣ 
ɭɫɬɚɧɨɜɤɢ ɝɢɞɪɨ-
ɨɱɢɫɬɤɢ ɜɚɤɭɭɦɧɨɝɨ 
ɝɚɡɨɣɥɹ, ɰɟɯɚ №2 

774 (ɬɵɫ. ɪɭɛ ɜ ɝɨɞ)     

4.  ɉɪɨɢɡɜɨɞɫɬɜɨ ɫɟɪɧɨɣ 
ɤɢɫɥɨɬɵ ɢɡ ɜɥɚɠɧɵɯ 
ɝɚɡɨɜ (ɩɪɨɰɟɫɫ WSA) 

ɋɨɤɪɚɳɟɧɢɟ ɫɪɨɤɨɜ 
ɪɟɦɨɧɬɚ ɭɫɬɚɧɨɜɤɢ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɟɪɧɨɣ 
ɤɢɫɥɨɬɵ 2-ɣ ɨɱɟɪɟɞɢ 

2555,76 (ɬɵɫ. ɪɭɛ ɜ 
ɝɨɞ) 

  337,5516567  

5.  Ʉɚɬɚɥɢɬɢɱɟɫɤɢɣ 
ɪɢɮɨɪɦɢɧɝ ɫɨ 
ɫɬɚɰɢɨɧɚɪɧɵɦ ɫɥɨɟɦ 
ɤɚɬɚɥɢɡɚɬɨɪɚ ɞɥɹ 
ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɚɪɨɦɚɬɢɱɟɫɤɢɯ 
ɭɝɥɟɜɨɞɨɪɨɞɨɜ 

Ɋɟɤɨɧɫɬɪɭɤɰɢɹ 
ɫɭɳɟɫɬɜɭɸɳɟɣ 
ɫɢɫɬɟɦɵ 
ɩɚɪɨɫɧɚɛɠɟɧɢɹ, ɫɛɨɪɚ 
ɢ ɜɨɡɜɪɚɬɚ ɤɨɧɞɟɧɫɚɬɚ 
ɭɫɬɚɧɨɜɤɢ Ʌ-35-6/300 
ɰɟɯɚ №3. 

44351 (ɬɵɫ. ɪɭɛ ɜ 
ɝɨɞ) 

  828,002811  
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 6.5 

№ Ɍɟɯɧɨɥɨɝɢɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɢ 
ɨɩɢɫɚɧɢɟ 

ɨɛɴɟɤɬɚ/ɭɫɬɚɧɨɜɤɢ/ɬɟɯɧ
ɢɱɟɫɤɨɝɨ ɪɟɲɟɧɢɹ 

ɉɨɥɭɱɟɧɧɵɣ ɷɮɮɟɤɬ 
(ɫɧɢɠɟɧɢɟ ɷɦɢɫɫɢɣ, 

ɷɧɟɪɝɨɷɮɮɟɤɬɢɜ-
ɧɨɫɬɶ, ɪɟɫɭɪɫɨɫɛɟ-

ɪɟɠɟɧɢɟ) 

Ƚɨɞ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɨɛɴɟɤɬɚ/ɭɫɬɚɧɨ
ɜɤɢ/ɜɧɟɞɪɟɧɢɟ 
ɬɟɯɧɢɱɟɫɤɨɝɨ 

ɪɟɲɟɧɢɹ 

Ʉɚɩɢɬɚɥɶɧɵɟ 
ɡɚɬɪɚɬɵ ɧɚ ɜɜɨɞ 

ɨɛɴɟɤɬɚ ɜ 
ɷɤɫɩɥɭɚɬɚɰɢɸ, 

ɦɥɧ. ɪɭɛ 

ɗɤɫɩɥɭɚɬɚ-
ɰɢɨɧɧɵɟ 
ɡɚɬɪɚɬɵ, 

ɦɥɧ. 
ɪɭɛ/ɝɨɞ 

ɋɨɤɪɚɳɟɧɢɟ ɩɥɚɬɵ ɡɚ 
ɧɟɝɚɬɢɜɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ 
ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ 

ɧɚ ɟɞɢɧɢɰɭ ɩɟɪɟɪɚɛɚɬɵ-
ɜɚɟɦɨɝɨ ɫɵɪɶɹ 

(ɩɪɨɞɭɤɰɢɢ) 
6.  ɋɨ ɫɬɚɰɢɨɧɚɪɧɵɦ 

ɫɥɨɟɦ ɤɚɬɚɥɢɡɚɬɨɪɚ 
Ɉɩɬɢɦɢɡɚɰɢɹ ɷɧɟɪɝɨ-
ɩɨɬɪɟɛɥɟɧɢɹ ɰɟɧɬɪɨ-
ɛɟɠɧɨɝɨ ɤɨɦɩɪɟɫɫɨɪɚ 
ɐɄ-1 ɛɥɨɤɚ 
ɪɢɮɨɪɦɢɧɝɚ ɭɫɬɚɧɨɜɤɢ 
ɅȽ-35-8/300Ȼ 

1252,69 (ɬɵɫ. ɪɭɛ ɜ 
ɝɨɞ) 

  489,1355241  

7.  ɋɨ ɫɬɚɰɢɨɧɚɪɧɵɦ 
ɫɥɨɟɦ ɤɚɬɚɥɢɡɚɬɨɪɚ 

1.ȼɵɹɜɥɟɧɢɟ ɢ 
ɭɫɬɪɚɧɟɧɢɟ ɩɪɨɩɭɫɤɨɜ 
ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɫ 
ɩɨɦɨɳɶɸ ɫɩɟɰɢɚɥɶ-
ɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
2.ɑɢɫɬɤɚ ɩɨɜɟɪɯɧɨɫɬɟɣ 
ɧɚɝɪɟɜɚ Ʉɍ ɫ ɩɨɦɨɳɶɸ 
ɪɟɚɝɟɧɬɨɜ. 3. 
ɉɪɨɝɪɚɦɦɚ ɩɨ ɭɜɟɥɢ-
ɱɟɧɢɸ ɦɟɠɪɟɦɨɧɬɧɨɝɨ 
ɩɪɨɛɟɝɚ ɬɟɯɧɨɥɨɝɢ-
ɱɟɫɤɢɯ ɭɫɬɚɧɨɜɨɤ. 
4.ɉɪɨɜɟɞɟɧɢɟ 
ɩɚɪɚɥɥɟɥɶɧɨɝɨ ɜɵɠɢɝɚ 
ɤɨɤɫɚ ɧɚ ɤɚɬɚɥɢɡɚɬɨɪɟ 
ɭɫɬɚɧɨɜɤɢ Ʌɑ-35/11-
600. 

1.ɋɭɦɦɚɪɧɵɣ 
ɷɮɮɟɤɬ ɩɨ ɜɫɟɦ 
ɨɛɴɟɤɬɚɦ 
14366,111349 (ɬɵɫ. 
ɪɭɛ ɜ ɝɨɞ) 
2.ɋɭɦɦɚɪɧɵɣ 
ɷɮɮɟɤɬ ɩɨ ɜɫɟɦ 
ɨɛɴɟɤɬɚɦ 6719 (ɬɵɫ. 
ɪɭɛ ɜ ɝɨɞ) 
3.ɋɭɦɦɚɪɧɵɣ 
ɷɮɮɟɤɬ ɩɨ ɜɫɟɦ 
ɨɛɴɟɤɬɚɦ 803004,16 
(ɬɵɫ. ɪɭɛ ɜ ɝɨɞ 
4.ɋɭɦɦɚɪɧɵɣ 
ɷɮɮɟɤɬ ɩɨ ɜɫɟɦ 
ɨɛɴɟɤɬɚɦ 32040,70 
(ɬɵɫ. ɪɭɛ ɜ ɝɨɞ) 

  770,5995624  

8.  Ɋɟɡɟɪɜɭɚɪɵ ɯɪɚɧɟɧɢɹ 
ɧɟɮɬɢ ɢ 
ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 

1.Ɉɩɬɢɦɢɡɚɰɢɹ ɫɯɟɦɵ 
ɩɪɢɝɨɬɨɜɥɟɧɢɹ 
ɬɨɜɚɪɧɵɯ ɚɜɬɨɛɟɧ-
ɡɢɧɨɜ 2.ɉɪɨɢɡɜɨɞɫɬɜɨ 
ɛɟɧɡɢɧɚ Ⱥɂ-92 ȿȼɊɈ-5 

1.592007,831 
(ɬɵɫ.ɪɭɛ.ɜ ɝɨɞ) 2. 
574171,869(ɬɵɫ.ɪɭɛ.
ɜ ɝɨɞ) 

  71,6046881
6 

 

9.  ɋɢɫɬɟɦɵ ɫɥɢɜɚ ɢ 
ɧɚɥɢɜɚ ɫɵɪɶɹ ɢ 
ɬɨɜɚɪɧɵɯ ɩɪɨɞɭɤɬɨɜ 

ɨɫɧɚɳɟɧɢɟ ɬɨɜɚɪɧɵɯ 
ɪɟɡɟɪɜɭɚɪɨɜ ɩɨɧɬɨɧɨɦ 

ɫɧɢɠɟɧɢɟ ɷɦɢɫɫɢɣ 2013  0  

10.  Ɋɟɡɟɪɜɭɚɪɵ ɯɪɚɧɟɧɢɹ 
ɧɟɮɬɢ ɢ 
ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 

ɨɫɧɚɳɟɧɢɟ ɫɵɪɶɟɜɵɯ 
ɪɟɡɟɪɜɭɚɪɨɜ ɩɨɧɬɨɧɨɦ 

ɫɧɢɠɟɧɢɟ ɷɦɢɫɫɢɣ 2012  0  
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 6.5 

№ Ɍɟɯɧɨɥɨɝɢɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɢ 
ɨɩɢɫɚɧɢɟ 

ɨɛɴɟɤɬɚ/ɭɫɬɚɧɨɜɤɢ/ɬɟɯɧ
ɢɱɟɫɤɨɝɨ ɪɟɲɟɧɢɹ 

ɉɨɥɭɱɟɧɧɵɣ ɷɮɮɟɤɬ 
(ɫɧɢɠɟɧɢɟ ɷɦɢɫɫɢɣ, 

ɷɧɟɪɝɨɷɮɮɟɤɬɢɜ-
ɧɨɫɬɶ, ɪɟɫɭɪɫɨɫɛɟ-

ɪɟɠɟɧɢɟ) 

Ƚɨɞ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɨɛɴɟɤɬɚ/ɭɫɬɚɧɨ
ɜɤɢ/ɜɧɟɞɪɟɧɢɟ 
ɬɟɯɧɢɱɟɫɤɨɝɨ 

ɪɟɲɟɧɢɹ 

Ʉɚɩɢɬɚɥɶɧɵɟ 
ɡɚɬɪɚɬɵ ɧɚ ɜɜɨɞ 

ɨɛɴɟɤɬɚ ɜ 
ɷɤɫɩɥɭɚɬɚɰɢɸ, 

ɦɥɧ. ɪɭɛ 

ɗɤɫɩɥɭɚɬɚ-
ɰɢɨɧɧɵɟ 
ɡɚɬɪɚɬɵ, 

ɦɥɧ. 
ɪɭɛ/ɝɨɞ 

ɋɨɤɪɚɳɟɧɢɟ ɩɥɚɬɵ ɡɚ 
ɧɟɝɚɬɢɜɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ 
ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ 

ɧɚ ɟɞɢɧɢɰɭ ɩɟɪɟɪɚɛɚɬɵ-
ɜɚɟɦɨɝɨ ɫɵɪɶɹ 

(ɩɪɨɞɭɤɰɢɢ) 
11.  ɇɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɚɹ 

ɧɚ ɯɥɨɪɢɪɨɜɚɧɧɵɯ 
(ɮɬɨɪɢɪɨɜɚɧɧɵɯ) 
ɚɥɸɦɨɩɥɚɬɢɧɨɜɵɯ 
ɤɚɬɚɥɢɡɚɬɨɪɚɯ 

ɋɬɪɨɢɬɟɥɶɫɬɜɨ 
ɭɫɬɚɧɨɜɤɢ 
ɢɡɨɦɟɪɢɡɚɰɢɹ 

ȼɨɡɦɨɠɧɨɫɬɶ 
ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɚɜɬɨɛɟɧɡɢɧɚ ɤɥɚɫɫɚ 
ȿɜɪɨ-5 ɛɟɡ 
ɜɨɜɥɟɱɟɧɢɹ ɜ ɷɬɨɬ 
ɩɪɨɰɟɫɫ ɩɪɢɜɨɡɧɵɯ 
ɤɨɦɩɨɧɟɧɬɨɜ 

2013 6852 1249,331  

12.  ȽɈ ɞɢɡɟɥɶɧɨɝɨ 
ɬɨɩɥɢɜɚ 

Ʉɨɦɩɥɟɤɫ ɭɫɬɚɧɨɜɤɢ ȽɈ 
ȾɌ, ɜɤɥɸɱɚɹ ɭɫɬɚɧɨɜɤɭ 
ɩɨɥɭɱɟɧɢɹ 
ɷɥɟɦɟɧɬɚɪɧɨɣ ɫɟɪɵ 

ɍɜɟɥɢɱɟɧɢɟ 
ɦɨɳɧɨɫɬɢ ɭɫɬɚɧɨɜɤɢ 
ɧɚ 30% ɢ 
ɨɛɟɫɩɟɱɟɧɢɟ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ȾɌ 
ɤɥɚɫɫɚ ȿɜɪɨ-5 

2013 4595 874,806  
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7 ɉɟɪɫɩɟɤɬɢɜɧɵɟ ɬɟɯɧɨɥɨɝɢɢ 

 

7.1 ɍɫɬɚɧɨɜɤɚ ɚɬɦɨɫɮɟɪɧɨɣ ɩɟɪɟɝɨɧɤɢ ɧɟɮɬɹɧɨɝɨ ɫɵɪɶɹ (ɧɟɮɬɢ, ɝɚɡɨɜɨɝɨ 
ɤɨɧɞɟɧɫɚɬɚ, ɢɯ ɫɦɟɫɟɣ) 

 

7.1.1 Ⱥɬɦɨɫɮɟɪɧɵɟ ɬɪɭɛɱɚɬɵɟ ɭɫɬɚɧɨɜɤɢ ɩɨ ɩɟɪɟɝɨɧɤɟ ɧɟɮɬɢ (ɝɚɡɨɜɨɝɨ 
ɤɨɧɞɟɧɫɚɬɚ) ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɞɜɭɯ ɨɬɛɟɧɡɢɧɢɜɚɸɳɢɯ ɤɨɥɨɧɧ – (ȺɌ) 

 

ȼ ɤɚɱɟɫɬɜɟ ɩɟɪɫɩɟɤɬɢɜɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɚɬɦɨɫɮɟɪɧɨɣ ɩɟɪɟɝɨɧɤɢ ɧɟɮɬɹɧɨɝɨ 
ɫɵɪɶɹ ɫɥɟɞɭɟɬ ɭɤɚɡɚɬɶ ɚɬɦɨɫɮɟɪɧɵɟ ɬɪɭɛɱɚɬɵɟ ɭɫɬɚɧɨɜɤɢ ɩɨ ɩɟɪɟɝɨɧɤɟ ɧɟɮɬɢ 
(ɝɚɡɨɜɨɝɨ ɤɨɧɞɟɧɫɚɬɚ) ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɞɜɭɯ ɨɬɛɟɧɡɢɧɢɜɚɸɳɢɯ ɤɨɥɨɧɧ – (ȺɌ). 

Ⱥɬɦɨɫɮɟɪɧɚɹ ɩɟɪɟɝɨɧɤɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɞɜɭɯ ɨɬɛɟɧɡɢɧɢɜɚɸɳɢɯ ɤɨɥɨɧɧ – 

ɷɬɨ ɩɪɨɰɟɫɫ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɣ ɩɟɪɟɝɨɧɤɢ, ɩɨɡɜɨɥɹɸɳɢɣ ɫ ɦɢɧɢɦɚɥɶɧɵɦɢ 
ɫɭɦɦɚɪɧɵɦɢ ɡɚɬɪɚɬɚɦɢ ɷɧɟɪɝɢɢ ɪɚɡɝɨɧɹɬɶ ɧɟɮɬɢ ɢɥɢ ɤɨɧɞɟɧɫɚɬɵ ɧɚ 
ɭɝɥɟɜɨɞɨɪɨɞɧɵɟ ɮɪɚɤɰɢɢ, ɱɢɫɥɨ ɢ ɫɜɨɣɫɬɜɚ ɤɨɬɨɪɵɯ ɨɩɬɢɦɚɥɶɧɵ ɫ ɭɱɟɬɨɦ ɫɥɨɠɧɵɯ 
ɫɯɟɦ ɇɉɁ ɢ ɭɠɟɫɬɨɱɚɸɳɢɯɫɹ ɧɨɪɦɚɬɢɜɨɜ. Ɉɛɵɱɧɨ ɷɬɚ ɬɟɯɧɨɥɨɝɢɹ ɪɚɫɫɱɢɬɚɧɚ ɧɚ 
ɩɪɢɦɟɧɟɧɢɟ ɧɚ ɧɨɜɵɯ ɚɬɦɨɫɮɟɪɧɵɯ ɢɥɢ ɚɬɦɨɫɮɟɪɧɨ-ɜɚɤɭɭɦɧɵɯ ɭɫɬɚɧɨɜɤɚɯ, ɧɨ 
ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɭɡɤɢɯ ɦɟɫɬ ɧɚ ɫɭɳɟɫɬɜɭɸɳɢɯ ɭɫɬɚɧɨɜɤɚɯ, 
ɧɚɩɪɢɦɟɪ, ɞɥɹ ɭɜɟɥɢɱɟɧɢɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɩɪɨɰɟɫɫɚ ɛɟɡ ɞɨɛɚɜɥɟɧɢɹ ɧɨɜɨɣ 
ɩɟɱɢ. 

ɉɪɨɰɟɫɫ ɨɫɨɛɟɧɧɨ ɩɪɢɝɨɞɟɧ ɜ ɬɟɯ ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɧɭɠɧɨ ɩɨɥɭɱɢɬɶ ɛɨɥɟɟ ɞɜɭɯ 
ɮɪɚɤɰɢɣ ɧɚɮɬɵ. Ɉɛɵɱɧɨ ɜ ɨɩɬɢɦɚɥɶɧɨɣ ɜɟɪɫɢɢ ɩɪɨɰɟɫɫɚ ɩɨɥɭɱɚɸɬ ɧɟ ɦɟɧɟɟ ɬɪɟɯ 
ɮɪɚɤɰɢɣ ɧɚɮɬɵ, ɨɞɧɭ ɢɥɢ ɞɜɟ ɮɪɚɤɰɢɢ ɤɟɪɨɫɢɧɚ, ɞɜɟ ɮɪɚɤɰɢɢ ɚɬɦɨɫɮɟɪɧɨɝɨ 
ɝɚɡɨɣɥɹ, ɨɞɧɭ – ɜɚɤɭɭɦɧɨɝɨ ɝɚɡɨɣɥɹ, ɞɜɟ – ɜɚɤɭɭɦɧɨɝɨ ɞɢɫɬɢɥɥɹɬɚ ɢ ɜɚɤɭɭɦɧɵɣ 
ɨɫɬɚɬɨɤ. 

ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɩɪɨɰɟɫɫɚ ɚɬɦɨɫɮɟɪɧɨɣ ɩɟɪɟɝɨɧɤɢ ɧɟɮɬɢ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɞɜɭɯ ɨɬɛɟɧɡɢɧɢɜɚɸɳɢɯ ɤɨɥɨɧɧ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 7.1. ɇɟɮɬɶ 
ɩɨɞɨɝɪɟɜɚɸɬ ɢ ɨɛɟɫɫɨɥɢɜɚɸɬ (1), ɩɨɫɥɟ ɱɟɝɨ ɩɨɞɚɸɬ ɜ ɤɨɥɨɧɧɭ (2) ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ 
ɨɬɝɨɧɤɢ, ɫɧɚɛɠɟɧɧɭɸ ɤɢɩɹɬɢɥɶɧɢɤɨɦ ɢ ɪɚɛɨɬɚɸɳɭɸ ɛɟɡ ɨɫɬɪɨɝɨ ɩɚɪɚ, ɚ ɞɚɥɟɟ – ɜ 
ɤɨɥɨɧɧɭ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɨɬɝɨɧɤɢ (3), ɪɚɛɨɬɚɸɳɭɸ ɫ ɨɫɬɪɵɦ ɩɚɪɨɦ. ȼɟɪɯɧɢɟ 
ɩɪɨɞɭɤɬɵ ɷɬɢɯ ɤɨɥɨɧɧ ɪɚɡɝɨɧɹɸɬ ɜ ɫɟɤɰɢɢ (4), ɩɨɥɭɱɚɹ ɫɠɢɠɟɧɧɵɣ ɝɚɡ ɢ ɮɪɚɤɰɢɢ 
ɧɚɮɬɵ. 

Ɉɬɛɟɧɡɢɧɟɧɧɭɸ ɧɟɮɬɶ, ɢɡ ɤɨɬɨɪɨɣ ɨɬɨɝɧɚɧɨ ɨɤɨɥɨ 2/3 ɫɨɞɟɪɠɚɜɲɟɣɫɹ ɜ ɧɟɣ 
ɧɚɮɬɵ, ɩɨɞɨɝɪɟɜɚɸɬ ɜ ɨɛɵɱɧɨɣ ɬɪɭɛɱɚɬɨɣ ɩɟɱɢ ɢ ɪɚɡɝɨɧɹɸɬ ɜ ɚɬɦɨɫɮɟɪɧɨɣ ɤɨɥɨɧɧɟ 
(5). Ɂɚɬɟɦ, ɟɫɥɢ ɧɭɠɧɨ, ɦɚɡɭɬ ɪɚɡɝɨɧɹɸɬ ɜ ɜɚɤɭɭɦɧɨɣ ɤɨɥɨɧɧɟ (6), ɪɚɫɫɱɢɬɚɧɧɨɣ ɧɚ 
ɱɟɬɤɨɟ ɪɚɡɞɟɥɟɧɢɟ ɮɪɚɤɰɢɣ – ɜɚɤɭɭɦɧɨɝɨ ɝɚɡɨɣɥɹ, ɞɜɭɯ ɜɚɤɭɭɦɧɵɯ ɞɢɫɬɢɥɥɹɬɨɜ ɢ 
ɜɚɤɭɭɦɧɨɝɨ ɨɫɬɚɬɤɚ, ɤɨɬɨɪɵɣ ɦɨɠɟɬ ɧɚɣɬɢ ɩɪɢɦɟɧɟɧɢɟ ɜ ɤɚɱɟɫɬɜɟ ɞɨɪɨɠɧɨɝɨ ɛɢɬɭɦɚ.  

ɋɢɧɬɟɡ ɫɟɬɟɣ ɪɟɤɭɩɟɪɚɬɢɜɧɨɝɨ ɬɟɩɥɨɨɛɦɟɧɚ (ɜ ɬɨɦ ɱɢɫɥɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɩɢɧɱ-ɬɟɯɧɨɥɨɝɢɣ) ɩɨɡɜɨɥɹɟɬ ɦɢɧɢɦɢɡɢɪɨɜɚɬɶ ɤɨɥɢɱɟɫɬɜɨ ɬɟɩɥɨɬɵ, ɩɟɪɟɞɚɜɚɟɦɨɣ ɜ 
ɨɝɧɟɜɵɯ ɩɨɞɨɝɪɟɜɚɬɟɥɹɯ ɢ ɨɬɜɨɞɢɦɨɣ ɜ ɜɨɡɞɭɲɧɵɯ ɢ ɜɨɞɹɧɵɯ ɯɨɥɨɞɢɥɶɧɢɤɚɯ. 

ɉɪɨɰɟɫɫ ɥɭɱɲɟ ɜɫɟɝɨ ɩɨɞɯɨɞɢɬ ɞɥɹ ɤɪɭɩɧɵɯ ɭɫɬɚɧɨɜɨɤ ɩɟɪɟɝɨɧɤɢ ɧɟɮɬɢ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ ɨɬ 24 ɞɨ 40 ɬɵɫ. ɦ3/ɫɭɬ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɞɚɧɧɚɹ ɬɟɯɧɨɥɨɝɢɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɞɜɭɯ ɭɫɬɚɧɨɜɤɚɯ 
ɮɢɪɦɵ «Technip» – ɧɚ ɭɫɬɚɧɨɜɤɟ ɩɟɪɟɝɨɧɤɢ ɧɟɮɬɢ ɢ ɭɫɬɚɧɨɜɤɟ ɩɟɪɟɝɨɧɤɢ 
ɤɨɧɞɟɧɫɚɬɚ. 
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Ɋɢɫɭɧɨɤ 7.1 – ɍɫɬɚɧɨɜɤɚ ȺɌ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɞɜɭɯ ɨɬɛɟɧɡɢɧɢɜɚɸɳɢɯ ɤɨɥɨɧɧ 

1 – ɨɛɟɫɫɨɥɢɜɚɧɢɟ; 2 – ɩɪɟɞɜɚɪɢɬɟɥɶɧɚɹ ɨɬɝɨɧɤɚ ɛɟɡ ɨɫɬɪɨɝɨ ɩɚɪɚ; 
3 – ɩɪɟɞɜɚɪɢɬɟɥɶɧɚɹ ɨɬɝɨɧɤɚ ɫ ɨɫɬɪɵɦ ɩɚɪɨɦ; 4 – ɫɟɤɰɢɹ ɩɨɥɭɱɟɧɢɹ ɫɠɢɠɟɧɧɵɯ ɝɚɡɨɜ ɢ 

ɮɪɚɤɰɢɢ ɧɚɮɬɵ; 5 – ɤɨɥɨɧɧɚ ɚɬɦɨɫɮɟɪɧɨɣ ɩɟɪɟɝɨɧɤɢ; ɛ – ɜɚɤɭɭɦɧɚɹ ɤɨɥɨɧɧɚ 

 

Эɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 

Ɍɢɩɢɱɧɵɟ ɷɧɟɪɝɨɡɚɬɪɚɬɵ ɧɚ 1 ɦ3 ɧɟɮɬɢ: 
ɫɨɠɠɟɧɧɨɟ ɬɨɩɥɢɜɨ, ɆȾɠ 330-429 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɹ, ɤȼɬ-ɱ  5/7-7,5 

ɩɚɪ, ɤɝ    0-14 

ɨɯɥɚɠɞɚɸɳɚɹ ɜɨɞɚ, ɦ3  1,2-2,4 

ɋɭɦɦɚɪɧɨɟ ɩɨɬɪɟɛɥɟɧɢɟ ɩɟɪɜɢɱɧɵɯ ɷɧɟɪɝɨɪɟɫɭɪɫɨɜ: ɞɥɹ ɥɟɝɤɨɣ ɚɪɚɜɢɣɫɤɨɣ 
ɧɟɮɬɢ ɢɥɢ ɪɨɫɫɢɣɫɤɨɣ ɷɤɫɩɨɪɬɧɨɣ ɫɦɟɫɢ – 1,25 ɬ ɬɨɩɥɢɜɚ ɧɚ 100 ɬ ɧɟɮɬɢ; ɞɥɹ ɬɹɠɟɥɨɣ 
ɚɪɚɜɢɣɫɤɨɣ ɧɟɮɬɢ – 1,15 ɬ ɬɨɩɥɢɜɚ ɧɚ 100 ɬ ɧɟɮɬɢ. 

 

7.2 Ʉɨɤɫɨɜɚɧɢɟ 

 

7.2.1 ɇɟɩɪɟɪɵɜɧɨɟ ɤɨɤɫɨɜɚɧɢɟ ɜ ɬɨɤɟ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɫ ɩɨɥɭɱɟɧɢɟɦ ɤɨɤɫɚ 
(Fluidcoking) 

 

Ɉɩɢɫɚɧɢɟ ɩɪɨɰɟɫɫɚ 

ɉɪɨɰɟɫɫ Fluidcoking ɩɨ-ɞɪɭɝɨɦɭ ɧɚɡɵɜɚɸɬ ɧɟɩɪɟɪɵɜɧɵɦ ɤɨɤɫɨɜɚɧɢɟɦ ɜ 
ɩɫɟɜɞɨɨɠɢɠɟɧɧɨɦ ɫɥɨɟ ɫ ɩɨɥɭɱɟɧɢɟɦ ɤɨɤɫɚ, ɢɥɢ ɬɟɪɦɨɤɨɧɬɚɤɬɧɵɦ ɤɨɤɫɨɜɚɧɢɟɦ. 
ɐɟɥɟɜɵɦ ɧɚɡɧɚɱɟɧɢɟɦ ɩɪɨɰɟɫɫɚ ɹɜɥɹɟɬɫɹ ɩɨɥɭɱɟɧɢɟ ɢɡ ɬɹɠɟɥɵɯ ɧɟɮɬɹɧɵɯ ɨɫɬɚɬɤɨɜ 
ɞɢɫɬɢɥɥɹɬɧɵɯ ɩɪɨɞɭɤɬɨɜ, ɧɚɩɪɚɜɥɹɟɦɵɯ ɧɚ ɩɨɫɥɟɞɭɸɳɭɸ ɝɢɞɪɨɤɚɬɚɥɢɬɢɱɟɫɤɭɸ 
ɩɟɪɟɪɚɛɨɬɤɭ ɜ ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɵɟ ɦɨɬɨɪɧɵɟ ɬɨɩɥɢɜɚ. ɉɨɥɭɱɚɸɳɢɣɫɹ ɜ ɷɬɨɦ 
ɩɪɨɰɟɫɫɟ ɩɨɪɨɲɤɨɨɛɪɚɡɧɵɣ ɤɨɤɫ ɹɜɥɹɟɬɫɹ ɩɨɛɨɱɧɵɦ ɦɚɥɨɰɟɧɧɵɦ ɩɪɨɞɭɤɬɨɦ, 
ɧɟɩɪɢɝɨɞɧɵɦ ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɚɧɨɞɧɵɯ ɢ ɝɪɚɮɢɬɢɪɨɜɚɧɧɵɯ ɢɡɞɟɥɢɣ. 

Ʉɨɤɫ, ɩɨɥɭɱɟɧɧɵɣ ɩɨ ɬɟɯɧɨɥɨɝɢɢ Fluidcoking, ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɢɦ 
ɧɚɩɪɚɜɥɟɧɢɹɦ [2]: 
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ɚ) ɨɤɨɥɨ 20% ɩɨɥɭɱɚɟɦɨɝɨ ɤɨɤɫɚ ɫɠɢɝɚɟɬɫɹ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 
ɬɟɩɥɚ; 

ɛ) ɤɨɤɫ, ɩɨɥɭɱɚɟɦɵɣ ɧɚ ɭɫɬɚɧɨɜɤɚɯ Fluidcoking, ɤɚɤ ɩɪɚɜɢɥɨ, ɪɟɚɥɢɡɭɟɬɫɹ ɧɚ 
ɪɵɧɤɚɯ ɬɜɟɪɞɨɝɨ ɬɨɩɥɢɜɚ. Ɉɤɨɥɨ ɩɨɥɨɜɢɧɵ ɟɝɨ ɩɪɨɞɚɟɬɫɹ ɜ ɤɚɱɟɫɬɜɟ ɬɨɩɥɢɜɚ ɞɥɹ 
ɰɟɦɟɧɬɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɚ ɞɪɭɝɚɹ ɩɨɥɨɜɢɧɚ ɫɠɢɝɚɟɬɫɹ ɜ ɛɨɣɥɟɪɚɯ ɢ ɧɚ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ (ɤɨɤɫ ɧɢɡɤɨɝɨ ɤɚɱɟɫɬɜɚ); 

ɜ) ɝɚɡɵ ɩɪɨɰɟɫɫɚ ɨɛɵɱɧɨ ɧɚɩɪɚɜɥɹɸɬ ɜ ɤɨɬɟɥ-ɭɬɢɥɢɡɚɬɨɪ (ɛɨɣɥɟɪ) ɞɨɠɢɝɚ 
ɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ ɞɥɹ ɭɬɢɥɢɡɚɰɢɢ ɬɟɩɥɨɬɵ. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɵɪɶɹ ɩɪɨɰɟɫɫɚ Fluidcoking ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 7.1. 

 
Ɍɚɛɥɢɰɚ 7.1 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɵɪɶɹ ɩɪɨɰɟɫɫɚ Fluidcoking 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ Ɂɧɚɱɟɧɢɟ 
ɋɵɪɶɟ – ɝɭɞɪɨɧ  
ɉɥɨɬɧɨɫɬɶ, ɤɝ/ɦ3 1078 
Ʉɨɤɫɭɟɦɨɫɬɶ, % ɦɚɫ. 24,7 

 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɩɪɨɰɟɫɫɚ 
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Ɋɢɫɭɧɨɤ 7.2 – ɋɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɧɟɩɪɟɪɵɜɧɨɝɨ ɤɨɤɫɨɜɚɧɢɹ ɜ ɩɫɟɜɞɨɨɠɢɠɟɧɧɨɦ ɫɥɨɟ 

ɤɨɤɫɚ (Fluidcoking) 

1 – ɩɚɪɰɢɚɥɶɧɵɣ ɤɨɧɞɟɧɫɚɬɨɪ (ɫɤɪɭɛɛɟɪ); 2 – ɪɟɚɤɬɨɪ; 3 – ɤɨɤɫɨɧɚɝɪɟɜɚɬɟɥɶ; 4 – ɬɨɩɤɚ; 
5 – ɯɨɥɨɞɢɥɶɧɢɤ-ɤɥɚɫɫɢɮɢɤɚɬɨɪ ɤɨɤɫɚ; 6 – ɪɟɤɬɢɮɢɤɚɰɢɨɧɧɚɹ ɤɨɥɨɧɧɚ; 7– ɤɨɧɞɟɧɫɚɬɨɪ; 
8 – ɤɨɦɩɪɟɫɫɨɪ; 9 – ɯɨɥɨɞɢɥɶɧɢɤ; 10,14 – ɫɟɩɚɪɚɬɨɪɵ; 11 – ɫɬɚɛɢɥɢɡɚɬɨɪ; 12 – ɨɬɩɚɪɧɚɹ 

ɤɨɥɨɧɧɚ; 13 – ɤɨɬɟɥ-ɭɬɢɥɢɡɚɬɨɪ; 
I – Cɵɪɶɟ; II – ɉɚɪ; III – Ɋɟɰɢɪɤɭɥɹɬ; IV – Ɏɥɟɝɦɚ (ɬɹɠɟɥɵɣ ɝɚɡɨɣɥɶ) ɜ ɚɩ.1;  

V – ɏɨɥɨɞɧɵɣ ɤɨɤɫ; VI – Ɍɨɜɚɪɧɵɣ ɤɨɤɫ; VII – Ɍɹɠɟɥɵɣ ɝɚɡɨɣɥɶ; VIII – Ʌɟɝɤɢɣ ɝɚɡɨɣɥɶ; 

IX – Ƚɚɡ; ɏ – ɋɬɚɛɢɥɶɧɵɣ ɛɟɧɡɢɧ; XI – ȼɨɡɞɭɯ; XII – Ƚɨɪɹɱɢɣ ɤɨɤɫ 

 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɭɫɬɚɧɨɜɤɢ Fluidɫoking ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 7.2 [2]. Ʉɨɤɫ-

ɬɟɩɥɨɧɨɫɢɬɟɥɶ (ɩɨɪɨɲɨɤ – ɨɤɪɭɝɥɵɟ ɱɚɫɬɢɰɵ ɞɢɚɦɟɬɪɨɦ 0,075 – 0,3 ɦɦ) ɧɟɩɪɟɪɵɜɧɨ 
ɰɢɪɤɭɥɢɪɭɟɬ ɱɟɪɟɡ ɫɢɫɬɟɦɭ ɪɟɚɤɬɨɪ 2 – ɤɨɤɫɨɧɚɝɪɟɜɚɬɟɥɶ 3. Ɉɛɚ ɚɩɩɚɪɚɬɚ ɪɚɛɨɬɚɸɬ ɜ 
ɪɟɠɢɦɟ ɩɫɟɜɞɨɨɠɢɠɟɧɧɨɝɨ ɫɥɨɹ ɤɨɤɫɚ. ȼ ɪɟɚɤɬɨɪɟ ɩɫɟɜɞɨɨɠɢɠɟɧɢɟ ɫɥɨɹ ɤɨɤɫɚ 
ɩɪɨɢɫɯɨɞɢɬ ɩɭɬɟɦ ɩɨɞɚɱɢ ɜɧɢɡ ɜɨɞɹɧɨɝɨ ɩɚɪɚ ɢ ɱɚɫɬɢɱɧɨ ɩɪɢ ɩɨɦɨɳɢ ɩɚɪɨɜ ɢ ɝɚɡɨɜ, 
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ɨɛɪɚɡɨɜɚɜɲɢɯɫɹ ɩɪɢ ɤɨɤɫɨɜɚɧɢɢ. ȼ ɤɨɤɫɨɧɚɝɪɟɜɚɬɟɥɟ ɩɫɟɜɞɨɨɠɢɠɟɧɢɟ ɫɨɡɞɚɸɬ, 
ɩɨɞɚɜɚɹ ɜɨɡɞɭɯ; ɩɪɢ ɷɬɨɦ ɱɚɫɬɶ ɤɨɤɫɚ ɫɝɨɪɚɟɬ, ɚ ɨɫɬɚɥɶɧɚɹ ɦɚɫɫɚ ɧɚɝɪɟɜɚɟɬɫɹ ɞɨ 600 – 

620°ɋ. 

ɋɵɪɶɟ (ɝɭɞɪɨɧ) ɩɨɞɚɸɬ ɜ ɪɟɚɤɬɨɪ 2 ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ (300-350°ɋ) ɱɟɪɟɡ ɫɢɫɬɟɦɭ 
ɪɚɫɩɵɥɢɬɟɥɟɣ ɩɨɞ ɭɪɨɜɟɧɶ ɩɫɟɜɞɨɨɠɢɠɟɧɧɨɝɨ ɫɥɨɹ ɤɨɤɫɚ. ɉɚɪɵ ɢ ɝɚɡɵ ɤɨɤɫɨɜɚɧɢɹ 
ɩɪɨɩɭɫɤɚɸɬ ɱɟɪɟɡ ɫɢɫɬɟɦɭ ɰɢɤɥɨɧɧɵɯ ɫɟɩɚɪɚɬɨɪɨɜ ɞɥɹ ɨɬɞɟɥɟɧɢɹ ɤɨɤɫɨɜɨɣ ɩɵɥɢ ɢ 
ɧɚɩɪɚɜɥɹɸɬ ɜ ɫɤɪɭɛɛɟɪ – ɩɚɪɰɢɚɥɶɧɵɣ ɤɨɧɞɟɧɫɚɬɨɪ 1, ɤɨɬɨɪɵɣ ɞɥɹ ɭɦɟɧɶɲɟɧɢɹ 
ɡɚɤɨɤɫɨɜɵɜɚɧɢɹ ɩɟɪɟɞɚɬɨɱɧɵɯ ɥɢɧɢɣ ɪɚɫɩɨɥɚɝɚɸɬ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɪɟɚɤɬɨɪɟ. Ɂɚ 
ɫɱɟɬ ɬɟɩɥɚ ɰɢɪɤɭɥɹɰɢɨɧɧɨɝɨ ɨɪɨɲɟɧɢɹ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɫɤɪɭɛɛɟɪɚ ɤɨɧɞɟɧɫɢɪɭɸɬ 
ɧɚɢɛɨɥɟɟ ɬɹɠɟɥɭɸ ɱɚɫɬɶ ɞɢɫɬɢɥɥɹɬɚ ɤɨɤɫɨɜɚɧɢɹ; ɟɟ ɜɨɡɜɪɚɳɚɸɬ ɜ ɪɟɚɤɬɨɪ 2. 
Ƚɚɡɨɩɪɨɞɭɤɬɨɜɭɸ ɫɦɟɫɶ ɜɵɜɨɞɹɬ ɫ ɜɟɪɯɚ ɩɚɪɰɢɚɥɶɧɨɝɨ ɤɨɧɞɟɧɫɚɬɨɪɚ 1 ɢ ɪɚɡɞɟɥɹɸɬ ɜ 
ɪɟɤɬɢɮɢɤɚɰɢɨɧɧɨɣ ɤɨɥɨɧɧɟ 6. Ƚɚɡɨɛɟɧɡɢɧɨɜɭɸ ɫɦɟɫɶ ɩɪɨɩɭɫɤɚɸɬ ɱɟɪɟɡ ɫɢɫɬɟɦɭ, 
ɜɤɥɸɱɚɸɳɭɸ ɤɨɧɞɟɧɫɚɬɨɪ 7, ɯɨɥɨɞɢɥɶɧɢɤ 9, ɚ ɬɚɤɠɟ ɫɟɩɚɪɚɬɨɪɵ 10 ɢ 14, ɢ ɩɨɞɚɸɬ ɜ 
ɫɬɚɛɢɥɢɡɚɬɨɪ 11, ɝɞɟ ɝɚɡ ɨɬɞɟɥɹɸɬ ɨɬ ɛɟɧɡɢɧɚ. ȼ ɨɬɩɚɪɧɨɣ ɤɨɥɨɧɧɟ 12 ɨɬɞɟɥɹɸɬ ɥɟɝɤɢɣ 
ɝɚɡɨɣɥɶ, ɚ ɫ ɧɢɡɚ ɤɨɥɨɧɧɵ 6 ɜɵɜɨɞɹɬ ɬɹɠɟɥɵɣ ɝɚɡɨɣɥɶ. 

ɉɨɬɨɤ ɤɨɤɫɚ ɫ ɧɢɠɧɟɣ ɱɚɫɬɢ ɪɟɚɤɬɨɪɚ ɩɨɫɬɭɩɚɟɬ ɜ ɤɨɤɫɨɧɚɝɪɟɜɚɬɟɥɶ, ɝɞɟ ɱɚɫɬɢɱɧɨ 
ɜɵɠɢɝɚɟɬɫɹ, ɚ ɨɫɧɨɜɧɚɹ ɱɚɫɬɶ ɜɨɡɜɪɚɳɚɟɬɫɹ ɜ ɪɟɚɤɬɨɪ 2. ɂɡɛɵɬɨɤ ɝɨɪɹɱɟɝɨ ɤɨɤɫɚ 
ɧɟɩɪɟɪɵɜɧɨ ɜɵɜɨɞɢɬɫɹ ɢɡ ɤɨɤɫɨɧɚɝɪɟɜɚɬɟɥɹ ɱɟɪɟɡ ɯɨɥɨɞɢɥɶɧɢɤ-ɤɥɚɫɫɢɮɢɤɚɬɨɪ 5. 

Ɇɚɬɟɪɢɚɥɶɧɵɣ ɛɚɥɚɧɫ ɩɪɨɰɟɫɫɚ 

Ɇɚɬɟɪɢɚɥɶɧɵɣ ɛɚɥɚɧɫ ɭɫɬɚɧɨɜɤɢ ɧɟɩɪɟɪɵɜɧɨɝɨ ɤɨɤɫɨɜɚɧɢɹ (Fluidcoking) 

ɬɹɠɟɥɨɝɨ ɝɭɞɪɨɧɚ ɫ ɫɨɞɟɪɠɚɧɢɟɦ ɫɟɪɵ 6,0 % (ɦɚɫ.) ɢ ɭɝɥɟɪɨɞɚ 28% (ɦɚɫ.) ɩɪɟɞɫɬɚɜɥɟɧ 
ɜ ɬɚɛɥɢɰɟ 7.2. 

 
Ɍɚɛɥɢɰɚ 7.2 – Ɇɚɬɟɪɢɚɥɶɧɵɣ ɛɚɥɚɧɫ ɩɪɨɰɟɫɫɚ Fluidcoking 

ɉɨɫɬɭɩɢɥɨ: % ɦɚɫ. 
Ƚɭɞɪɨɧ 100,0 
ɂɬɨɝɨ: 100,0 
ɉɨɥɭɱɟɧɨ:  
ɋɭɯɨɣ ɝɚɡ (ɋ1-ɋ2) 6,2 

ɀɢɪɧɵɣ ɝɚɡ (ɋ3-ɋ4) 12,4 
Ȼɟɧɡɢɧ (ɋ5-182 °ɋ) 16,9 
Ʌɟɝɤɢɣ ɝɚɡɨɣɥɶ (182-343 °ɋ)  15,0 
Ɍɹɠɟɥɵɣ ɝɚɡɨɣɥɶ (343-524 °ɋ) 30,3 
Ʉɨɤɫ 19,2 

ɂɬɨɝɨ: 100,0 

 

ɋɬɟɩɟɧɶ ɩɪɨɪɚɛɨɬɤɢ 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɨ ɬɟɯɧɨɥɨɝɢɢ Fluidcoking ɷɤɫɩɥɭɚɬɢɪɭɸɬɫɹ 8 ɭɫɬɚɧɨɜɨɤ 
ɫɭɦɦɚɪɧɨɣ ɦɨɳɧɨɫɬɶɸ ~460 ɬɵɫ. ɛɚɪ/ɫɭɬ. (~27 ɦɥɧ. ɬ/ɝ) ɧɚ ɇɉɁ ɋɒȺ ɢ Ʉɚɧɚɞɵ. ȼ 
Ɋɨɫɫɢɢ ɩɨɞɨɛɧɵɯ ɭɫɬɚɧɨɜɨɤ ɧɟɬ. 

 

Ⱦɨɫɬɢɝɚɟɦɵɟ ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɩɪɟɢɦɭɳɟɫɬɜɚ 

Ⱦɨɫɬɨɢɧɫɬɜɚ ɩɪɨɰɟɫɫɚ ɫɨɫɬɨɹɬ ɜ ɟɝɨ ɧɟɩɪɟɪɵɜɧɨɫɬɢ, ɢɫɤɥɸɱɟɧɢɢ ɨɩɟɪɚɰɢɣ 
ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɪɟɡɤɢ ɢ ɭɞɚɥɟɧɢɹ ɤɨɤɫɚ, ɨɱɢɫɬɤɢ ɩɟɱɧɵɯ ɡɦɟɟɜɢɤɨɜ ɨɬ ɤɨɤɫɨɜɵɯ 
ɨɬɥɨɠɟɧɢɣ, ɭɫɬɪɚɧɟɧɢɢ ɰɢɤɥɢɱɟɫɤɢɯ ɢɡɦɟɧɟɧɢɣ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɧɚɝɪɭɡɨɤ ɚɩɩɚɪɚɬɭɪɵ, 
ɨɛɟɫɩɟɱɟɧɢɢ ɫɨɛɫɬɜɟɧɧɵɦ ɬɨɩɥɢɜɨɦ, ɚɜɬɨɧɨɦɧɨɫɬɢ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ. 

Эɤɨɧɨɦɢɱɟɫɤɢɟ ɚɫɩɟɤɬɵ ɜɧɟɞɪɟɧɢɹ 
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Ɉɞɧɢɦ ɢɡ ɞɨɫɬɨɢɧɫɬɜ ɩɪɨɰɟɫɫɚ ɧɟɩɪɟɪɵɜɧɨɝɨ ɤɨɤɫɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɫɧɢɠɟɧɢɟ 
ɭɞɟɥɶɧɵɯ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɣ ɩɨ ɦɟɪɟ ɭɤɪɭɩɧɟɧɢɹ ɟɞɢɧɢɱɧɵɯ ɦɨɳɧɨɫɬɟɣ ɜɩɥɨɬɶ ɞɨ 6,0 
ɦɥɧ ɬ/ɝɨɞ (15,9 ɬɵɫ. ɦ3 ɜ ɫɭɬɤɢ) ɢ ɛɨɥɟɟ. 

ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɜ ɨɛɨɪɭɞɨɜɚɧɢɟ ɭɫɬɚɧɨɜɤɢ Fluidcoking, ɜɤɥɸɱɚɹ 
ɧɟɨɛɯɨɞɢɦɵɟ ɨɱɢɫɬɧɵɟ ɫɨɨɪɭɠɟɧɢɹ, ɜ ɞɢɚɩɚɡɨɧɟ ɟɞɢɧɢɱɧɵɯ ɦɨɳɧɨɫɬɟɣ 0,6-6,0 ɦɥɧ ɬ. 
ɩɨ ɫɵɪɶɸ ɫɨɫɬɚɜɥɹɸɬ 60,0 – 36,6 ɦɥɧ ɞɨɥɥ. ɧɚ ɨɞɢɧ ɦɥɧ ɬ/ɝɨɞ (ɞɥɹ ɩɨɛɟɪɟɠɶɹ 
Ɇɟɤɫɢɤɚɧɫɤɨɝɨ ɡɚɥɢɜɚ ɋɒȺ) [3]. 

 

7.2.2 ɇɟɩɪɟɪɵɜɧɨɟ ɤɨɤɫɨɜɚɧɢɟ ɜ ɬɨɤɟ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɫ ɝɚɡɢɮɢɤɚɰɢɟɣ ɤɨɤɫɚ 
(Flexicoking) 

 

Ɉɩɢɫɚɧɢɟ ɩɪɨɰɟɫɫɚ 

Flexicoking ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɣ ɜɚɪɢɚɧɬ Fluidcoking, 

ɞɨɩɨɥɧɟɧɧɵɣ ɛɥɨɤɨɦ ɝɚɡɢɮɢɤɚɰɢɢ ɛɚɥɚɧɫɨɜɨɝɨ ɤɨɤɫɚ ɢ ɨɱɢɫɬɤɢ ɧɢɡɤɨɤɚɥɨɪɢɣɧɵɯ 
ɬɨɩɥɢɜɧɵɯ ɝɚɡɨɜ ɫ ɩɨɥɭɱɟɧɢɟɦ ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ ɝɚɡɨɜ ɢ ɠɢɞɤɢɯ ɩɪɨɞɭɤɬɨɜ ɤɨɤɫɨɜɚɧɢɹ. 
Ɍɨɩɥɢɜɧɵɣ ɝɚɡ, ɩɨɥɭɱɚɟɦɵɣ ɝɚɡɢɮɢɤɚɰɢɟɣ (ɮɥɟɤɫɢɝɚɡ) ɦɨɠɟɬ ɫɠɢɝɚɬɶɫɹ ɧɚ 
ɫɨɛɫɬɜɟɧɧɨɦ ɇɉɁ ɢɥɢ ɧɚ ɫɨɫɟɞɧɢɯ ɨɛɴɟɤɬɚɯ. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɵɪɶɹ ɩɪɨɰɟɫɫɚ Flexicoking ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 7.3. 
 

Ɍɚɛɥɢɰɚ 7.3 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɵɪɶɹ ɩɪɨɰɟɫɫɚ Flexicoking  
ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ Ɂɧɚɱɟɧɢɟ 

ɋɵɪɶɟ – ɝɭɞɪɨɧ 
ɉɥɨɬɧɨɫɬɶ, ɤɝ/ɦ3 1032 
Ʉɨɤɫɭɟɦɨɫɬɶ ɩɨ Ʉɨɧɪɚɞɫɨɧɭ, % ɦɚɫ. 21,8 
ɋɨɞɟɪɠɚɧɢɟ ɫɟɪɵ, % ɦɚɫ. 5,6 

 

ɉɪɨɞɭɤɬɵ 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɨɫɧɨɜɧɵɯ ɩɪɨɞɭɤɬɨɜ ɩɪɨɰɟɫɫɚ Flexicoking ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ 
ɬɚɛɥɢɰɟ 7.4. 

 
Ɍɚɛɥɢɰɚ 7.4 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɨɫɧɨɜɧɵɯ ɩɪɨɞɭɤɬɨɜ ɩɪɨɰɟɫɫɚ Flexicoking 

ɉɨɤɚɡɚɬɟɥɶ Ⱦɚɧɧɵɟ 
ɉɪɨɟɤɬɧɵɟ 
ɞɨ ɨɱɢɫɬɤɢ 

Ɏɚɤɬɢɱɟɫɤɢɟ 
ɩɨɫɥɟ ɨɱɢɫɬɤɢ 

Ȼɟɧɡɢɧ (ɩɨɫɥɟ ɝɢɞɪɨɨɱɢɫɬɤɢ):   
ɛɪɨɦɧɨɟ ɱɢɫɥɨ -/1,0 0,4 
ɫɨɞɟɪɠɚɧɢɟ ɫɟɪɵ, % ɦɚɫ. 3,5/0,01 0,00026 
ɫɨɞɟɪɠɚɧɢɟ ɚɡɨɬɚ, % ɦɚɫ. -/0,001 0,00003 
Ƚɚɡɨɣɥɶ ɤɨɤɫɨɜɚɧɢɹ (ɩɨɫɥɟ 
ɝɢɞɪɨɨɱɢɫɬɤɢ): 

  

ɫɨɞɟɪɠɚɧɢɟ ɫɟɪɵ, % ɦɚɫ. 5,3/0,1 0,05 
ɫɨɞɟɪɠɚɧɢɟ ɚɡɨɬɚ, % ɦɚɫ. -/0,13 0,03 
Ʉɨɤɫɨɜɵɣ ɝɚɡ:   
ɫɨɞɟɪɠɚɧɢɟ ɫɟɪɨɜɨɞɨɪɨɞɚ, % ɨɛ. -/0,002 0,0001 
ɫɨɞɟɪɠɚɧɢɟ ɫɟɪɨɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ, % 
ɨɛ. 

-/0,0142 0,0134 

ɧɢɡɲɚɹ ɬɟɩɥɨɩɪɨɜɨɞɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ, 
ɤɤɚɥ/ɦ3 

-/1148 1006 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɩɪɨɰɟɫɫɚ 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɭɫɬɚɧɨɜɤɢ Flexiɫoking ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 7.3. 
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Ɋɢɫɭɧɨɤ 7.3 – Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɩɪɨɰɟɫɫɚ Flexicoking 

1 – ɫɤɪɭɛɛɟɪ; 2 – ɪɟɚɤɬɨɪ; 3 – ɪɟɤɬɢɮɢɤɚɰɢɨɧɧɚɹ ɤɨɥɨɧɧɚ; 4 – ɜɨɡɞɭɯɨɞɭɜɤɚ;  
5 – ɤɨɤɫɨɧɚɝɪɟɜɚɬɟɥɶ; 6 – ɨɬɩɚɪɧɚɹ ɤɨɥɨɧɧɚ; 7  –  ɝɚɡɢɮɢɤɚɬɨɪ; 8  –  ɤɨɦɩɪɟɫɫɨɪ;  

9 ,  1 3  –  ɯɨɥɨɞɢɥɶɧɢɤɢ; 10, 12 – ɫɟɩɚɪɚɬɨɪɵ; 11 – ɫɬɚɛɢɥɢɡɚɬɨɪ; 
I – ɋɵɪɶɟ; II – ɉɚɪ; III – ɉɪɨɞɭɤɬɵ ɪɟɚɤɰɢɢ; IV – Ƚɚɡ; V –  Ȼɟɧɡɢɧ; VI – Ʌɟɝɤɢɣ ɝɚɡɨɣɥɶ;  
VII – ɬɹɠɟɥɵɣ ɝɚɡɨɣɥɶ; VIII – Ɋɟɰɢɪɤɭɥɹɬ; IX – Ƚɨɪɹɱɢɣ ɤɨɤɫ ɜ ɪɟɚɤɬɨɪ; X – ɯɨɥɨɞɧɵɣ 

ɤɨɤɫ ɢɡ ɪɟɚɤɬɨɪɚ; XI – Ɍɨɜɚɪɧɵɣ ɤɨɤɫ; XII – Ʉɨɤɫ ɢɡ ɝɚɡɢɮɢɤɚɬɨɪɚ;  
XIII – ɇɢɡɤɨɤɚɥɥɨɪɢɣɧɵɣ ɝɚɡ; XIV – ȼɨɡɞɭɯ; XV – Ʉɨɤɫ ɜ ɝɚɡɢɮɢɤɚɬɨɪ; XVI – ɉɪɨɞɭɤɬ ɫ 

ɜɟɪɯɚ ɝɚɡɢɮɢɤɚɬɨɪɚ 
 

ɋɵɪɶɟ – ɝɭɞɪɨɧ ɩɨɞɚɸɬ ɜ ɪɟɚɤɰɢɨɧɧɭɸ ɡɨɧɭ ɪɟɚɤɬɨɪɚ 2, ɝɞɟ ɟɝɨ ɤɪɟɤɢɪɭɸɬ ɫ 
ɩɨɥɭɱɟɧɢɟɦ ɝɚɡɨɠɢɞɤɨɫɬɧɵɯ ɩɪɨɞɭɤɬɨɜ ɢ ɤɨɤɫɚ (ɫɯɟɦɚ ɚɧɚɥɨɝɢɱɧɚ ɫɯɟɦɟ Fluidcoking, 

ɤɪɨɦɟ ɝɚɡɢɮɢɤɚɬɨɪɚ). 
ɂɡɛɵɬɨɤ ɝɨɪɹɱɟɝɨ ɤɨɤɫɚ ɢɡ ɤɨɤɫɨɧɚɝɪɟɜɚɬɟɥɹ ɩɨɞɚɸɬ ɜ ɝɚɡɢɮɢɤɚɬɨɪ 7, ɝɞɟ 

ɩɪɨɢɫɯɨɞɢɬ ɟɝɨ ɝɚɡɢɮɢɤɚɰɢɹ ɜɨɡɞɭɯɨɦ ɢ ɜɨɞɹɧɵɦ ɩɚɪɨɦ. 
Ƚɚɡɨɨɛɪɚɡɧɵɟ ɩɪɨɞɭɤɬɵ ɜɦɟɫɬɟ ɫ ɧɟɝɚɡɢɮɢɰɢɪɨɜɚɧɧɵɦɢ ɱɚɫɬɢɰɚɦɢ ɤɨɤɫɚ ɢɡ 

ɝɚɡɢɮɢɤɚɬɨɪɚ 7 ɜɨɡɜɪɚɳɚɸɬ ɜ ɤɨɤɫɨɧɚɝɪɟɜɚɬɟɥɶ 5, ɨɬɤɭɞɚ ɜɵɜɨɞɹɬ ɜ ɧɟɛɨɥɶɲɨɦ 
ɤɨɥɢɱɟɫɬɜɟ ɬɨɜɚɪɧɵɣ ɤɨɤɫ ɢ ɧɢɡɤɨɤɚɥɨɪɢɣɧɵɣ ɝɚɡ. Ɇɚɬɟɪɢɚɥɶɧɵɣ ɛɚɥɚɧɫ ɩɪɨɰɟɫɫɚ 
ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 7.5. 

 
Ɍɚɛɥɢɰɚ 7.5 – Ɇɚɬɟɪɢɚɥɶɧɵɣ ɛɚɥɚɧɫ ɩɪɨɰɟɫɫɚ Flexiɫoking. 

ɉɨɥɭɱɟɧɨ: % ɦɚɫ. 
Ɍɨɩɥɢɜɧɵɣ ɝɚɡ (ɋ1-ɋ4) 6,7 
ɀɢɪɧɵɣ ɝɚɡ (ɋ3-ɋ4) 4,4 
Ȼɟɧɡɢɧ (ɋ5-177 ºɋ)* 15,3 
Ʌɟɝɤɢɣ ɝɚɡɨɣɥɶ (177-343 ºɋ)** 11,0 
Ɍɹɠɟɥɵɣ ɝɚɡɨɣɥɶ (343-523 ºɋ) 32,2 
Ʉɨɤɫ 
ɜ ɬ.ɱ. ɝɚɡɢɮɢɰɢɪɨɜɚɧɧɵɣ 
ɢɥɢ ɢɡɪɚɫɯɨɞɨɜɚɧɧɵɣ ɜ ɤɚɱɟɫɬɜɟ ɬɨɩɥɢɜɚ 

30,3 
28,6 

* ɮɪ. ɋ5-221 ºɋ; ** ɮɪ. 221-343 ºɋ 

ɋɬɟɩɟɧɶ ɩɪɨɪɚɛɨɬɤɢ 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɨ ɬɟɯɧɨɥɨɝɢɢ Flexicoking ɷɤɫɩɥɭɚɬɢɪɭɸɬɫɹ 5 ɭɫɬɚɧɨɜɨɤ 
ɫɭɦɦɚɪɧɨɣ ɦɨɳɧɨɫɬɶɸ ~ 200 ɬɵɫ. ɛɚɪ/ɫɭɬ. (~11 ɦɥɧ. ɬ/ɝ) ɜ əɩɨɧɢɢ, ȼɟɧɟɫɭɷɥɟ, 
ɇɢɞɟɪɥɚɧɞɚɯ, ɜ ɲɬɚɬɚɯ Ʉɚɥɢɮɨɪɧɢɹ ɢ Ɍɟɯɚɫ ɜ ɋɒȺ. ȼ Ɋɨɫɫɢɢ ɩɨɞɨɛɧɵɯ ɭɫɬɚɧɨɜɨɤ ɧɟɬ. 

Ⱦɨɫɬɢɝɚɟɦɵɟ ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɩɪɟɢɦɭɳɟɫɬɜɚ 

ɇɢɡɤɢɟ ɜɵɛɪɨɫɵ ɬɜɟɪɞɵɯ ɱɚɫɬɢɰ: 
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ɚ) ɡɚɤɪɵɬɚɹ ɫɢɫɬɟɦɚ; ɩɧɟɜɦɚɬɢɱɟɫɤɚɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɚ ɢɡ ɪɟɚɤɬɨɪɨɜ ɫ 
ɩɫɟɜɞɨɨɠɢɠɟɧɧɵɦ ɫɥɨɟɦ ɜ ɫɢɥɨɫɵ ɞɥɹ ɩɪɨɞɭɤɬɚ; 

ɛ) ɨɬɫɭɬɫɬɜɭɟɬ ɩɵɥɶ ɨɬ ɨɬɤɪɵɬɵɯ ɲɬɚɛɟɥɟɣ ɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɤɨɤɫɚ; 
ɜ) ɧɟ ɬɪɟɛɭɟɬɫɹ ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɭɞɚɥɟɧɢɹ ɩɵɥɢ ɢɡ ɤɨɬɥɨɜɚɧɨɜ ɢ ɩɥɨɳɚɞɨɤ 

ɯɪɚɧɟɧɢɹ ɤɨɤɫɚ. 
ɇɢɡɤɢɟ ɜɵɛɪɨɫɵ ɭɝɥɟɜɨɞɨɪɨɞɨɜ: 
ɚ) ɧɟɩɪɟɪɵɜɧɵɣ ɩɪɨɰɟɫɫ, ɛɟɡ ɱɚɫɬɨɝɨ ɨɬɤɪɵɜɚɧɢɹ ɢ ɰɢɤɥɢɱɧɨɫɬɢ ɪɚɛɨɬɵ 

ɨɛɨɪɭɞɨɜɚɧɢɹ; 
ɛ) ɨɬɫɭɬɫɬɜɭɸɬ ɜɵɛɪɨɫɵ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɜ ɪɟɡɭɥɶɬɚɬɟ ɰɢɤɥɢɱɧɨɫɬɢ ɪɚɛɨɬɵ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɩɪɨɞɭɜɤɢ ɟɦɤɨɫɬɟɣ ɞɥɹ ɤɨɤɫɚ; 

ɜ) ɧɟ ɬɪɟɛɭɟɬɫɹ ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɨɬɜɨɞɚ ɩɚɪɨɜ ɢɡ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɚɸɳɟɣ 
ɜɨɞɵ, ɤɨɬɥɨɜɚɧɨɜ ɢ ɩɥɨɳɚɞɨɤ ɯɪɚɧɟɧɢɹ ɤɨɤɫɚ. 

ɇɢɡɤɢɟ ɜɵɛɪɨɫɵ SɈx: 

ɚ) ɜ ɪɟɡɭɥɶɬɚɬɟ ɝɚɡɢɮɢɤɚɰɢɢ ɫɟɪɚ, ɫɨɞɟɪɠɚɳɚɹɫɹ ɜ ɤɨɤɫɟ, ɩɪɟɜɪɚɳɚɟɬɫɹ ɜ H2S, 

ɤɨɬɨɪɵɣ ɭɧɨɫɢɬɫɹ ɮɥɟɤɫɢɝɚɡɨɦ; 
ɛ) H2S ɥɟɝɤɨ ɭɞɚɥɹɟɬɫɹ ɢɡ ɮɥɟɤɫɢɝɚɡɚ ɞɨ ɫɨɞɟɪɠɚɧɢɹ ˂ 10 ppm ɫ ɩɨɦɨɳɶɸ 

ɫɩɟɰɢɚɥɶɧɨɝɨ ɚɦɢɧɚ; 
ɜ) ɩɪɢ ɫɠɢɝɚɧɢɢ ɮɥɟɤɫɢɝɚɡɚ ɜ ɩɟɱɚɯ ɢ ɛɨɣɥɟɪɚɯ ɧɚ ɇɉɁ ɨɛɪɚɡɭɸɬɫɹ ɧɢɡɤɢɟ 

ɨɛɴɟɦɵ SɈx. 

ɇɢɡɤɢɟ ɜɵɛɪɨɫɵ NOɯ: 
ɫɨɞɟɪɠɚɳɢɣɫɹ ɜɨ ɮɥɟɤɫɢɝɚɡɟ N2 ɫɧɢɠɚɟɬ ɬɟɦɩɟɪɚɬɭɪɭ ɚɞɢɚɛɚɬɢɱɟɫɤɨɝɨ ɩɥɚɦɟɧɢ 

ɩɪɢ ɫɝɨɪɚɧɢɢ. ɗɬɨ ɞɚɟɬ ɛɨɥɟɟ ɧɢɡɤɢɟ ɨɛɴɟɦɵ NOɯ, ɱɟɦ ɩɪɢ ɫɠɢɝɚɧɢɢ ɩɪɢɪɨɞɧɨɝɨ ɢɥɢ 
ɡɚɜɨɞɫɤɨɝɨ ɬɨɩɥɢɜɧɨɝɨ ɝɚɡɚ. 

Эɤɨɧɨɦɢɱɟɫɤɢɟ ɚɫɩɟɤɬɵ ɜɧɟɞɪɟɧɢɹ 

ɉɪɨɰɟɫɫ Flexicoking ɷɤɨɧɨɦɢɱɟɫɤɢ ɜɵɝɨɞɟɧ, ɤɨɝɞɚ: 
–   ɦɨɳɧɨɫɬɶ ɇɉɁ ɛɨɥɟɟ 10 ɦɥɧ ɬ/ɝ; 
–   ɦɨɳɧɨɫɬɶ ɫɚɦɨɣ ɭɫɬɚɧɨɜɤɢ ɛɨɥɟɟ 1,0 ɦɥɧ ɬ/ɝ; 
–   ɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɛɥɢɡɨɫɬɢ ɧɚɯɨɞɹɬɫɹ ɤɪɭɩɧɵɟ ɩɨɬɪɟɛɢɬɟɥɢ ɝɚɡɚ; 
–   ɜɵɫɨɤɢɟ ɰɟɧɵ ɧɚ ɩɪɢɪɨɞɧɵɣ ɝɚɡ ɢ ɨɬɫɭɬɫɬɜɭɸɬ ɞɪɭɝɢɟ ɢɫɬɨɱɧɢɤɢ ɬɟɩɥɚ ɧɚ ɇɉɁ. 
 

7.2.3 Ƚɚɡɢɮɢɤɚɰɢɹ ɤɨɤɫɚ 

 

Ɉɩɢɫɚɧɢɟ ɩɪɨɰɟɫɫɚ 

ɉɪɨɰɟɫɫ ɝɚɡɢɮɢɤɚɰɢɢ ɬɜɟɪɞɵɯ ɨɫɬɚɬɤɨɜ ɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɢ ɢ ɬɹɠɟɥɵɯ ɧɟɮɬɹɧɵɯ 
ɨɫɬɚɬɤɨɜ, ɧɟ ɧɚɯɨɞɹɳɢɯ ɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɨɝɨ ɩɪɢɦɟɧɟɧɢɹ, ɩɨɥɭɱɚɟɬ ɜ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ 
ɜɨɡɪɚɫɬɚɸɳɭɸ ɩɨɩɭɥɹɪɧɨɫɬɶ ɧɚ ɟɜɪɨɩɟɣɫɤɢɯ ɢ ɫɟɜɟɪɨɚɦɟɪɢɤɚɧɫɤɢɯ ɇɉɁ ɞɥɹ ɭɜɟɥɢɱɟɧɢɹ 
ɝɥɭɛɢɧɵ ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɮɬɢ, ɨɫɨɛɟɧɧɨ ɜ ɬɟɯ ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɜɨɡɧɢɤɚɸɬ ɩɪɨɛɥɟɦɵ ɫ ɭɬɢɥɢɡɚɰɢɟɣ 
«ɯɜɨɫɬɨɜ» ɫ ɭɫɬɚɧɨɜɨɤ ɝɥɭɛɨɤɨɣ ɩɟɪɟɪɚɛɨɬɤɢ ɢ ɢɦɟɟɬɫɹ ɛɨɥɶɲɚɹ ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɜɨɞɨɪɨɞɟ. 

Ƚɚɡɢɮɢɤɚɰɢɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɤɨɧɜɟɪɫɢɸ ɬɜɟɪɞɨɝɨ (ɤɨɤɫ, ɭɝɨɥɶ, ɨɬɯɨɞɵ) ɢɥɢ 
ɠɢɞɤɨɝɨ (ɝɭɞɪɨɧ, ɨɫɬɚɬɨɤ ɜɢɫɛɪɟɤɢɧɝɚ, ɩɟɤ, ɚɫɮɚɥɶɬ) ɬɨɩɥɢɜɚ ɜ ɫɢɧɬɟɡ-ɝɚɡ, ɝɥɚɜɧɵɦɢ 
ɤɨɦɩɨɧɟɧɬɚɦɢ ɤɨɬɨɪɨɝɨ ɹɜɥɹɟɬɫɹ ɜɨɞɨɪɨɞ (ɇ2) ɢ ɦɨɧɨɨɤɫɢɞ ɭɝɥɟɪɨɞɚ (ɋɈ). Ƚɚɡɢɮɢɤɚɰɢɹ 
ɢɫɯɨɞɧɨɝɨ ɫɵɪɶɹ ɩɪɨɬɟɤɚɟɬ ɫ ɧɟɞɨɫɬɚɬɤɨɦ ɤɢɫɥɨɪɨɞɚ: ɧɚ ɝɚɡɢɮɢɤɚɰɢɸ ɢɫɩɨɥɶɡɭɟɬɫɹ ɬɨɥɶɤɨ 
20-30 % ɤɢɫɥɨɪɨɞɚ, ɬɟɨɪɟɬɢɱɟɫɤɢ ɧɟɨɛɯɨɞɢɦɨɝɨ ɞɥɹ ɩɨɥɧɨɝɨ ɫɝɨɪɚɧɢɹ. ɉɪɨɰɟɫɫ ɩɪɨɜɨɞɹɬ 
ɩɪɢ ɜɵɫɨɤɨɦ ɞɚɜɥɟɧɢɢ (ɨɬ 25 ɞɨ 140 ɚɬɦ.) ɢ ɬɟɦɩɟɪɚɬɭɪɟ 1300-1500 ºɋ. 

ȼ ɬɚɛɥɢɰɟ 7.6 ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚɢɛɨɥɟɟ ɢɡɜɟɫɬɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɝɚɡɢɮɢɤɚɰɢɢ [5]. 



 

 

Ɍɚɛɥɢɰɚ 7.6 – ɋɪɚɜɧɢɬɟɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɪɨɰɟɫɫɨɜ ɝɚɡɢɮɢɤɚɰɢɢ  
№ ɋɪɚɜɧɢɬɟɥɶɧɚɹ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɮɢɪɦɵ 

GE Texaco Conoco Phillips Shell Future Energy 

1 ɋɵɪɶɟ Ɉɫɬɚɬɨɱɧɵɟ ɠɢɞɤɢɟ 
ɧɟɮɬɹɧɵɟ ɮɪɚɤɰɢɢ ɫ 
ɜɵɫɨɤɢɦ 
ɫɨɞɟɪɠɚɧɢɟɦ ɫɟɪɵ ɢ 
ɦɟɬɚɥɥɨɜ, ɜɨɞɧɚɹ 
ɫɭɫɩɟɧɡɢɹ ɤɨɤɫɨɜɨɣ 
ɦɟɥɨɱɢ. 

ɍɝɥɢ, ɧɟɮɬɹɧɨɣ ɤɨɤɫ. Ɍɹɠɟɥɵɟ 
ɨɫɬɚɬɨɱɧɵɟ 
ɭɝɥɟɜɨɞɨɪɨɞɧɵɟ 
ɮɪɚɤɰɢɢ ɫ ɜɵɫɨɤɢɦ 
ɫɨɞɟɪɠɚɧɢɟɦ ɫɟɪɵ 
ɢ ɦɟɬɚɥɥɨɜ, ɭɝɨɥɶ, 
ɧɟɮɬɹɧɨɣ ɤɨɤɫ. 

ɀɢɞɤɢɟ, ɬɜɟɪɞɵɟ ɨɬɯɨɞɵ ɇɉɁ 
(ɧɟɮɬɹɧɨɣ ɤɨɤɫ, ɬɹɠɟɥɵɟ 
ɨɫɬɚɬɤɢ), ɯɢɦɢɱɟɫɤɨɣ 
ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɢ ɭɝɥɢ 
(ɚɧɬɪɚɰɢɬ, ɥɢɝɧɢɬ). 

2 ɉɪɨɞɭɤɬɵ ȼɨɞɨɪɨɞ, ɬɨɩɥɢɜɧɵɣ 
ɝɚɡ, ɫɢɧɬɟɡ-ɝɚɡ, ɫɟɪɚ 
(ɜ ɜɢɞɟ ɤɢɫɥɨɝɨ ɝɚɡɚ), 
ɥɟɩɟɲɤɚ ɫ ɮɢɥɶɬɪɚ 
(ɞɥɹ ɢɡɜɥɟɱɟɧɢɹ 
ɦɟɬɚɥɥɨɜ), ɩɚɪ 
ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ, 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɹ. 

Ɉɱɢɳɟɧɧɵɣ ɫɢɧɬɟɡ-ɝɚɡ, 
ɷɥɟɦɟɧɬɚɪɧɚɹ ɫɟɪɚ, 
ɜɨɞɨɪɨɞ, ɩɚɪ, 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɹ, 
ɲɥɚɤɨɜɵɟ ɩɨɛɨɱɧɵɟ 
ɩɪɨɞɭɤɬɵ. 

ɑɢɫɬɵɣ ɫɢɧɬɟɡ-ɝɚɡ, 
ɰɟɧɧɵɟ ɨɤɫɢɞɵ 
ɦɟɬɚɥɥɨɜ (ɧɢɤɟɥɹ ɢ 
ɜɚɧɚɞɢɹ), ɜɨɞɨɪɨɞ, 
ɷɥɟɦɟɧɬɚɪɧɚɹ ɫɟɪɚ, 
ɩɚɪ, 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɹ. 

ɑɢɫɬɵɣ ɫɢɧɬɟɡ-ɝɚɡ, ɜɨɞɨɪɨɞ, 
ɷɥɟɦɟɧɬɚɪɧɚɹ ɫɟɪɚ, ɫɭɥɶɮɢɞɵ 
ɬɹɠɟɥɵɯ ɦɟɬɚɥɥɨɜ, 
ɫɬɟɤɥɨɨɛɪɚɡɧɵɣ 
ɝɪɚɧɭɥɢɪɨɜɚɧɧɵɣ ɲɥɚɤ, ɩɚɪ, 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɹ. 

3 Ɉɫɨɛɟɧɧɨɫɬɢ 
ɩɪɨɰɟɫɫɚ 

ɂɡɛɵɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ 
ɜ ɚɩɩɚɪɚɬɟ 
ɝɚɡɢɮɢɤɚɰɢɢ 2,76-5,52 
Ɇɉɚ, ɬɟɦɩɟɪɚɬɭɪɚ 
1260-1480 ºɋ. ɋɢɧɬɟɡ-
ɝɚɡ ɞɥɹ ɨɱɢɫɬɤɢ ɨɬ 
ɫɚɠɢ ɢ ɡɨɥɵ 
ɩɪɨɦɵɜɚɟɬɫɹ ɜɨɞɨɣ. 

Ⱦɜɭɯɫɬɭɩɟɧɱɚɬɚɹ 
ɝɚɡɢɮɢɤɚɰɢɹ. ɋɭɯɚɹ 
ɫɢɫɬɟɦɚ ɨɱɢɫɬɤɢ ɫɢɧɬɟɡ-
ɝɚɡɚ ɨɬ ɬɜɟɪɞɵɯ ɱɚɫɬɢɰ. 

Ⱦɜɭɯɫɬɭɩɟɧɱɚɬɚɹ 
ɩɪɨɦɵɜɤɚ ɜɨɞɨɣ 
ɫɢɧɬɟɡ-ɝɚɡɚ ɨɬ ɫɚɠɢ 
ɢ ɡɨɥɵ. 

Ɋɟɚɝɟɧɬɵ ɩɨɞɚɸɬɫɹ ɜ ɚɩɩɚɪɚɬ 
ɝɚɡɢɮɢɤɚɰɢɢ ɱɟɪɟɡ 
ɫɩɟɰɢɚɥɶɧɵɟ ɝɨɪɟɥɤɢ ɜ ɜɟɪɯɧɟɣ 
ɱɚɫɬɢ ɤɚɦɟɪɵ ɫɝɨɪɚɧɢɹ. ɉɨɫɥɟ 
ɚɩɩɚɪɚɬɚ ɝɚɡɢɮɢɤɚɰɢɢ 
ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɥɢɛɨ ɫɢɫɬɟɦɭ 
ɡɚɤɚɥɤɢ ɫɬɪɭɹɦɢ ɜɨɞɵ, ɥɢɛɨ 
ɤɨɬɟɥ-ɭɬɢɥɢɡɚɬɨɪ. 

4 ɉɪɨɦɵɲɥɟɧɧɵɟ 
ɭɫɬɚɧɨɜɤɢ 

Ȼɨɥɟɟ 50 ɭɫɬɚɧɨɜɨɤ 
ɝɚɡɢɮɢɤɚɰɢɢ 
ɨɫɬɚɬɨɱɧɵɯ ɩɪɨɞɭɤɬɨɜ 
ɜ ɪɚɡɧɵɯ ɫɬɪɚɧɚɯ. 

ɍɫɬɚɧɨɜɤɚ ɝɚɡɢɮɢɤɚɰɢɢ 
ɧɟɮɬɹɧɨɝɨ ɤɨɤɫɚ (100%) 
ɧɚ Wabash River, ɲɬɚɬ 
ɂɧɞɢɚɧɚ. ɍɫɬɚɧɨɜɤɚ 
ɝɚɡɢɮɢɤɚɰɢɢ ɧɟɮɬɹɧɨɝɨ 
ɤɨɤɫɚ (60%) ɢ ɭɝɥɹ Tampa 
Electric, ɲɬɚɬ Ɏɥɨɪɢɞɚ. 

Ȼɨɥɟɟ 150 
ɭɫɬɚɧɨɜɨɤ ɜ ɪɚɡɧɵɯ 
ɫɬɪɚɧɚɯ (ɜ 
ɨɫɧɨɜɧɨɦ ɩɨ 
ɝɚɡɢɮɢɤɚɰɢɢ 
ɬɹɠɟɥɵɯ 
ɨɫɬɚɬɨɱɧɵɯ ɍȼ 
ɮɪɚɤɰɢɣ). 

ɍɫɬɚɧɨɜɤɚ ɝɚɡɢɮɢɤɚɰɢɢ ɛɭɪɨɝɨ 
ɭɝɥɹ, ɲɥɚɦɚ, ɦɚɫɟɥ, ɫɭɫɩɟɧɡɢɣ, 
ɫɨɞɟɪɠɚɳɢɯ ɡɨɥɭ ɧɚ ɡɚɜɨɞɟ 
Schwarze Pumpe, Ƚɟɪɦɚɧɢɹ. 
ɍɫɬɚɧɨɜɤɚ ɝɚɡɢɮɢɤɚɰɢɢ ɠɢɞɤɢɯ 
ɨɫɬɚɬɨɱɧɵɯ ɨɬɯɨɞɨɜ ɜ 
Ɇɢɞɥɫɛɨɪɨ 
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ɇɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧ ɩɪɨɰɟɫɫ CGP ɤɨɦɩɚɧɢɢ «Shell». ɉɨ ɞɚɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ 
ɷɤɫɩɥɭɚɬɢɪɭɸɬɫɹ ɛɨɥɟɟ 150 ɭɫɬɚɧɨɜɨɤ ɜ ɪɚɡɧɵɯ ɫɬɪɚɧɚɯ. ȼ ɇɢɞɟɪɥɚɧɞɚɯ ɧɚ ɨɫɧɨɜɟ 
ɩɪɨɰɟɫɫɚ CGP ɜɵɪɚɛɚɬɵɜɚɸɬ 250 Ɇȼɬ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. ȼ Ɋɨɫɫɢɢ ɬɚɤɢɯ ɭɫɬɚɧɨɜɨɤ ɧɟɬ. 

 

ɇɚ ɪɢɫɭɧɤɟ 7.4 ɩɪɟɞɫɬɚɜɥɟɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɷɬɨɝɨ ɩɪɨɰɟɫɫɚ. 
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Ɋɢɫɭɧɨɤ 7.4 – Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɝɚɡɢɮɢɤɚɰɢɢ ɤɨɤɫɚ ɤɨɦɩɚɧɢɢ Shell 

1 – ɝɚɡɢɮɢɤɚɬɨɪ; 2 – ɤɨɬɟɥ-ɭɬɢɥɢɡɚɬɨɪ; 3 – ɩɚɪɨɝɟɧɟɪɚɬɨɪ; 4 – ɤɨɧɰɟɜɨɣ ɫɤɪɭɛɛɟɪ; 5 – 

ɭɡɟɥ ɨɬɦɵɜɤɢ ɫɚɠɢ; 6 – ɭɡɟɥ ɮɢɥɶɬɪɚɰɢɢ; 7 – ɭɡɟɥ ɨɛɪɚɛɨɬɤɢ ɥɟɩɟɲɤɢ ɮɢɥɶɬɪɚ; 
I – Ʉɨɤɫ; II – Ʉɢɫɥɨɪɨɞ; III – ɉɚɪ; IV – ɋɢɧɬɟɡ-ɝɚɡ; V – Ʉɢɫɥɚɹ ɜɨɞɚ ɧɚ ɩɟɪɟɪɚɛɨɬɤɭ; 

VI – ȼɨɞɚ; VII – ɋɨɟɞɢɧɟɧɢɹ ɧɢɤɟɥɹ ɢ ɜɚɧɚɞɢɹ ɢɡ ɡɨɥɵ 

 

Ʉɨɤɫ ɩɨɞɚɸɬ ɜ ɝɚɡɢɮɢɤɚɬɨɪ 1, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ ɟɝɨ ɨɤɢɫɥɟɧɢɟ ɢ ɝɚɡɢɮɢɤɚɰɢɹ 
ɱɢɫɬɵɦ ɤɢɫɥɨɪɨɞɨɦ ɢ ɜɨɞɹɧɵɦ ɩɚɪɨɦ. ɋɭɦɦɚɪɧɚɹ ɪɟɚɤɰɢɹ ɷɤɡɨɬɟɪɦɢɱɧɚ ɢ ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɩɨɥɭɱɚɸɬ ɝɚɡ, ɜ ɨɫɧɨɜɧɨɦ ɫɨɫɬɨɹɳɢɣ ɢɡ ɋɈ ɢ ɇ2. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɤɨɧɟɱɧɨɝɨ ɩɪɢɦɟɧɟɧɢɹ ɫɢɧɬɟɡ-ɝɚɡɚ ɩɨɞɛɢɪɚɸɬ ɪɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ – ɨɬ ɚɬɦɨɫɮɟɪɧɨɝɨ ɞɨ 
65 ɚɬɦ. Ƚɚɡɢɮɢɤɚɬɨɪ ɨɛɤɥɚɞɵɜɚɸɬ ɨɝɧɟɭɩɨɪɧɨɣ ɮɭɬɟɪɨɜɤɨɣ, ɜ ɧɟɦ ɪɚɫɩɨɥɨɠɟɧɵ 
ɝɨɪɟɥɤɢ, ɝɚɡɢɮɢɤɚɬɨɪ ɫɨɟɞɢɧɟɧ ɫ ɤɨɬɥɨɦ-ɭɬɢɥɢɡɚɬɨɪɨɦ 2, ɪɚɫɫɱɢɬɚɧɧɵɦ ɧɚ ɜɵɪɚɛɨɬɤɭ 
ɩɚɪɚ ɫ ɞɚɜɥɟɧɢɟɦ ɛɨɥɟɟ 100 ɚɬɦ. (ɨɤɨɥɨ 2,5 ɬ ɩɚɪɚ ɧɚ 1 ɬ ɫɵɪɶɹ). Ƚɚɡɵ ɜɵɯɨɞɹɬ ɢɡ 
ɤɨɬɥɚ-ɭɬɢɥɢɡɚɬɨɪɚ ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ, ɛɥɢɡɤɨɣ ɤ ɬɟɦɩɟɪɚɬɭɪɟ ɩɚɪɚ, ɨɯɥɚɠɞɚɸɬɫɹ ɜ 
ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɟ 3 ɢ ɞɚɥɟɟ ɩɨɫɬɭɩɚɸɬ ɜ ɭɡɟɥ ɨɬɦɵɜɤɢ ɫɚɠɢ 5. ɋɚɠɭ ɢ ɡɨɥɭ ɨɬɦɵɜɚɸɬ 
ɜ ɞɜɟ ɫɬɭɩɟɧɢ. ɉɨɫɥɟ ɤɨɧɰɟɜɨɝɨ ɫɤɪɭɛɛɟɪɚ 4 ɝɚɡ, ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɫɨɞɟɪɠɚɳɢɣ ɬɜɟɪɞɵɯ 
ɱɚɫɬɢɰ, ɩɨɫɬɭɩɚɟɬ ɜ ɫɢɫɬɟɦɭ ɫɟɥɟɤɬɢɜɧɨɣ ɨɱɢɫɬɤɢ ɨɬ ɤɢɫɥɵɯ ɤɨɦɩɨɧɟɧɬɨɜ (ɧɚ ɫɯɟɦɟ ɧɟ 
ɩɨɤɚɡɚɧɨ). Ȼɚɥɚɧɫɨɜɭɸ ɜɨɞɭ ɢɡ ɫɤɪɭɛɛɟɪɧɨɣ ɫɟɤɰɢɢ ɧɚɩɪɚɜɥɹɸɬ ɜ ɭɡɟɥ ɨɬɦɵɜɤɢ ɫɚɠɢ 5. 
Ʌɟɩɟɲɤɭ, ɫɧɹɬɭɸ ɫ ɮɢɥɶɬɪɚ (ɡɨɥɭ), ɨɤɢɫɥɹɸɬ, ɩɪɟɜɪɚɳɚɹ ɡɨɥɭ ɜ ɰɟɧɧɵɟ ɨɤɫɢɞɵ 
ɜɚɧɚɞɢɹ. ɑɢɫɬɵɣ ɮɢɥɶɬɪɚɬ ɜɨɡɜɪɚɳɚɸɬ ɜ ɫɤɪɭɛɛɟɪ. 

 

ɋɬɟɩɟɧɶ ɩɪɨɪɚɛɨɬɤɢ 

Ɍɟɯɧɨɥɨɝɢɹ ɜɧɟɞɪɟɧɚ ɜ ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ. 
Ⱦɨɫɬɢɝɚɟɦɵɟ ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɩɪɟɢɦɭɳɟɫɬɜɚ 

ɚ) ɜɵɪɚɛɨɬɤɚ ɩɚɪɚ ɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɞɥɹ ɜɧɭɬɪɟɧɧɟɝɨ ɩɨɬɪɟɛɥɟɧɢɹ ɢ ɩɪɨɞɚɠɢ ɜ 
ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɭɸ ɫɢɫɬɟɦɭ; 
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ɛ) ɧɚɢɦɟɧɟɟ ɰɟɧɧɵɟ ɨɫɬɚɬɨɱɧɵɟ ɩɪɨɞɭɤɬɵ ɩɪɟɜɪɚɳɚɸɬɫɹ ɜ ɩɪɨɞɭɤɬɵ ɜɵɫɨɤɨɣ 
ɰɟɧɧɨɫɬɢ; 

ɜ) ɭɞɨɜɥɟɬɜɨɪɟɧɢɟ ɩɨɬɪɟɛɧɨɫɬɟɣ ɜ ɜɨɞɨɪɨɞɟ ɢ ɩɚɪɟ ɢɡɛɚɜɥɹɟɬ ɇɉɁ ɨɬ 
ɧɟɫɬɚɛɢɥɶɧɵɯ ɰɟɧ ɧɚ ɩɪɢɪɨɞɧɵɣ ɝɚɡ; 

ɝ) ɷɤɨɥɨɝɢɱɟɫɤɚɹ ɱɢɫɬɨɬɚ ɩɪɨɰɟɫɫɚ: ɢɡ ɫɵɪɶɹ ɭɞɚɥɹɟɬɫɹ ɞɨ 99% ɫɟɪɵ, 
ɫɨɞɟɪɠɚɧɢɟ ɨɤɢɫɥɨɜ ɚɡɨɬɚ ɜ ɨɬɯɨɞɹɳɢɯ ɝɚɡɚɯ ɫɜɟɞɟɧɵ ɤ ɦɢɧɢɦɭɦɭ; 

ɞ) ɤɨɧɮɢɝɭɪɚɰɢɹ ɭɫɬɚɧɨɜɤɢ ɦɨɠɟɬ ɛɵɬɶ ɥɟɝɤɨ ɩɪɢɫɩɨɫɨɛɥɟɧɚ ɩɨɞ ɪɚɡɧɵɟ 
ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɜɨɞɨɪɨɞɚ ɢ ɩɨɡɜɨɥɹɟɬ ɜɚɪɶɢɪɨɜɚɬɶ ɢɯ 
ɜɵɩɭɫɤ; 

ɟ) ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɭɫɬɚɧɨɜɤɭ ɦɨɠɧɨ ɨɫɧɚɫɬɢɬɶ ɫɢɫɬɟɦɨɣ ɭɥɚɜɥɢɜɚɧɢɹ ɋɈ2. 

Эɤɨɧɨɦɢɱɟɫɤɢɟ ɚɫɩɟɤɬɵ ɜɧɟɞɪɟɧɢɹ 

ɗɤɨɧɨɦɢɤɚ ɩɪɨɰɟɫɫɚ ɢ ɫɨɛɫɬɜɟɧɧɨ ɫɚɦɚ ɫɬɨɢɦɨɫɬɶ ɭɫɬɚɧɨɜɤɢ ɝɚɡɢɮɢɤɚɰɢɢ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɛɨɥɶɲɢɦ ɱɢɫɥɨɦ ɮɚɤɬɨɪɨɜ: ɫɬɨɢɦɨɫɬɶɸ ɫɵɪɶɹ, ɜɵɪɚɛɚɬɵɜɚɟɦɵɦ 

ɤɨɥɢɱɟɫɬɜɨɦ ɜɨɞɨɪɨɞɚ, ɷɥɟɤɬɪɨɷɧɟɪɝɢɟɣ ɢ ɬ.ɞ. Ʉɪɨɦɟ ɬɨɝɨ, ɫɬɨɢɦɨɫɬɶ ɢɧɜɟɫɬɢɰɢɣ ɜ 
ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɭɫɬɚɧɨɜɤɢ ɫɭɳɟɫɬɜɟɧɧɨ ɡɚɜɢɫɢɬ ɨɬ ɦɨɳɧɨɫɬɢ: ɱɟɦ ɨɧɚ ɦɟɧɶɲɟ, ɬɟɦ 
ɜɵɲɟ ɧɟɨɛɯɨɞɢɦɵɟ ɢɧɜɟɫɬɢɰɢɢ, ɚ ɬɚɤɠɟ ɨɬ ɫɵɪɶɹ, ɧɚɩɪɚɜɥɹɟɦɨɝɨ ɧɚ ɝɚɡɢɮɢɤɚɰɢɸ 
(ɬɚɛɥɢɰɚ 7.7). 
 
Ɍɚɛɥɢɰɚ 7.7 – ɋɨɩɨɫɬɚɜɥɟɧɢɟ ɜɚɪɢɚɧɬɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɨɰɟɫɫɚ ɝɚɡɢɮɢɤɚɰɢɢ 
ɪɚɡɥɢɱɧɵɯ ɨɫɬɚɬɤɨɜ 

 
 

ɉɨɤɚɡɚɬɟɥɢ 

ȼɚɪɢɚɧɬ 1 ȼɚɪɢɚɧɬ 2 ȼɚɪɢɚɧɬ 3 ȼɚɪɢɚɧɬ 4 
Ⱥɬɦɨɫɮɟɪɧɚ
ɹ ɩɟɪɟɝɨɧɤɚ 

+ 
ɜɚɤɭɭɦɧɚɹ 
ɩɟɪɟɝɨɧɤɚ 

+ 
ɝɚɡɢɮɢɤɚɰɢ
ɹ ɝɭɞɪɨɧɚ 

Ⱥɬɦɨɫɮɟɪɧɚ
ɹ ɩɟɪɟɝɨɧɤɚ 

+ 
ɜɚɤɭɭɦɧɚɹ 
ɩɟɪɟɝɨɧɤɚ 

+ 
ɍɁɄ 

+ 
ɝɚɡɢɮɢɤɚɰɢ

ɹ ɤɨɤɫɚ 

Ⱥɬɦɨɫɮɟɪɧɚɹ 
ɩɟɪɟɝɨɧɤɚ 

+ 
ɜɚɤɭɭɦɧɚɹ 
ɩɟɪɟɝɨɧɤɚ 

+ 
ɞɟɚɫɮɚɥɶɬɢɡɚɰ

ɢɹ ɝɭɞɪɨɧɚ 
+ 

ɝɚɡɢɮɢɤɚɰɢɹ 
ɚɫɮɚɥɶɬɚ 

Ⱥɬɦɨɫɮɟɪɧɚɹ 
ɩɟɪɟɝɨɧɤɚ 

+ 
ɜɚɤɭɭɦɧɚɹ 
ɩɟɪɟɝɨɧɤɚ 

+ 
ɞɟɚɫɮɚɥɶɬɢɡɚɰɢɹ 

ɝɭɞɪɨɧɚ + ɍɁɄ 
ɚɫɮɚɥɶɬɚ 
(ASCOT) 

+ 
ɝɚɡɢɮɢɤɚɰɢɹ 

ɤɨɤɫɚ 
Ɉɛɴɟɦ 
ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢ
ɣ, ɦɥɧ. ɞɨɥɥ. 
ɋɒȺ 

5683,7 2608,1 3432,1 2933,7 

ɋɪɨɤ 
ɨɤɭɩɚɟɦɨɫɬɢ, ɝɨɞ 

19,86 2,39 4,04 2,86 

 

ȼɚɪɢɚɧɬ 2 ɫ ɭɫɬɚɧɨɜɤɨɣ ɡɚɦɟɞɥɟɧɧɨɝɨ ɤɨɤɫɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ 
ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɵɦ (ɩɪɢɱɟɦ ɞɥɹ ɫɥɭɱɚɟɜ ɩɟɪɟɪɚɛɨɬɤɢ ɥɸɛɨɣ ɧɟɮɬɢ), ɭɱɢɬɵɜɚɹ 
ɦɢɧɢɦɚɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɷɬɢɯ ɭɫɬɚɧɨɜɨɤ ɢ ɦɢɧɢɦɚɥɶɧɵɣ ɫɪɨɤ 
ɨɤɭɩɚɟɦɨɫɬɢ. Ɉɞɧɚɤɨ ɧɟɞɨɫɬɚɬɨɤ ɞɚɧɧɨɝɨ ɜɚɪɢɚɧɬɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɧɟɨɛɯɨɞɢɦɨɫɬɢ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɍɁɄ ɛɨɥɶɲɨɣ ɟɞɢɧɢɱɧɨɣ ɦɨɳɧɨɫɬɢ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɨɞɢɧɚɤɨɜɨɝɨ 
ɤɨɥɢɱɟɫɬɜɚ ɜɵɪɚɛɚɬɵɜɚɟɦɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ 
ɰɟɥɟɫɨɨɛɪɚɡɧɵɦ ɩɨɞɜɟɪɝɚɬɶ ɝɚɡɢɮɢɤɚɰɢɢ ɧɟɮɬɹɧɨɣ ɤɨɤɫ ɫ ɧɟɫɤɨɥɶɤɢɯ ɍɁɄ ɪɚɡɧɵɯ 
ɇɉɁ. 
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7.3 ɍɫɬɚɧɨɜɤɢ ɬɟɪɦɨɝɢɞɪɨɤɪɟɤɢɧɝɚ ɨɫɬɚɬɨɱɧɨɝɨ ɫɵɪɶɹ ɩɨɞ ɞɚɜɥɟɧɢɟɦ ɜɨ 
ɜɡɜɟɲɟɧɧɨɦ ɫɥɨɟ ɚɞɫɨɪɛɟɧɬɚ 

 

7.3.1 ɉɪɨɰɟɫɫ «Ⱦɢɧɚ-ɤɪɟɤɢɧɝ» 

 

Ɉɩɢɫɚɧɢɟ 

Ɍɟɪɦɢɱɟɫɤɢɣ ɝɢɞɪɨɤɪɟɤɢɧɝ («Ⱦɢɧɚ-ɤɪɟɤɢɧɝ») – ɩɪɨɰɟɫɫ ɬɟɪɦɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ ɜ 
ɩɪɢɫɭɬɫɬɜɢɢ ɜɨɞɨɪɨɞɚ ɩɨɡɜɨɥɹɟɬ ɭɜɟɥɢɱɢɬɶ ɜɵɯɨɞ ɫɜɟɬɥɵɯ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɢ 
ɨɞɧɨɜɪɟɦɟɧɧɨ ɩɨɧɢɡɢɬɶ ɫɨɞɟɪɠɚɧɢɟ ɜ ɧɢɯ ɫɟɪɵ. ɗɬɨɬ ɩɪɨɰɟɫɫ ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɩɟɪɟɪɚɛɨɬɤɭ ɪɚɡɧɨɨɛɪɚɡɧɨɝɨ ɨɫɬɚɬɨɱɧɨɝɨ ɫɵɪɶɹ ɫ ɜɵɫɨɤɨɣ ɤɨɤɫɭɟɦɨɫɬɶɸ ɢ ɛɨɥɶɲɢɦ 
ɫɨɞɟɪɠɚɧɢɟɦ ɦɟɬɚɥɥɨɜ, ɚɡɨɬɚ ɢ ɫɟɪɵ [Oil and Gas Journal.1978.76.№23. C.86]. ȼ 
ɩɪɨɰɟɫɫɟ ɝɨɪɹɱɟɟ ɫɵɪɶɟ ɜɜɨɞɢɬɫɹ ɜ ɜɟɪɯɧɸɸ ɱɚɫɬɶ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɬɪɭɛɱɚɬɨɝɨ ɪɟɚɤɬɨɪɚ 
ɢ ɩɨɞɜɟɪɝɚɟɬɫɹ ɩɪɟɜɪɚɳɟɧɢɸ ɜ «ɤɢɩɹɳɟɦ» ɫɥɨɟ ɢɧɟɪɬɧɨɝɨ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɜ 
ɩɪɢɫɭɬɫɬɜɢɢ ɜɨɞɨɪɨɞɫɨɞɟɪɠɚɳɟɝɨ ɝɚɡɚ. ȼɵɞɟɥɹɸɳɢɣɫɹ ɤɨɤɫ ɨɫɚɠɞɚɟɬɫɹ ɧɚ ɱɚɫɬɢɱɤɚɯ 
ɧɨɫɢɬɟɥɹ, ɤɨɬɨɪɵɟ ɧɟɩɪɟɪɵɜɧɨ ɨɩɭɫɤɚɸɬɫɹ ɜɧɢɡ ɢ, ɩɪɨɣɞɹ ɨɬɩɚɪɧɭɸ ɡɨɧɭ, ɩɨɫɬɭɩɚɸɬ ɜ 
ɧɢɠɧɸɸ ɱɚɫɬɶ ɪɟɚɤɬɨɪɚ. ȼ ɧɟɣ ɩɪɨɢɫɯɨɞɢɬ ɝɚɡɢɮɢɤɚɰɢɹ ɤɨɤɫɚ ɩɚɪɨɤɢɫɥɨɪɨɞɧɨɣ ɫɦɟɫɶɸ 
ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɜɨɞɨɪɨɞɫɨɞɟɪɠɚɳɟɝɨ ɝɚɡɚ, ɩɨɬɨɤ ɤɨɬɨɪɨɝɨ ɩɨɞɧɢɦɚɟɬɫɹ ɜɜɟɪɯ. ɉɪɢ 
ɷɬɨɦ, ɞɜɢɝɚɹɫɶ ɱɟɪɟɡ ɨɬɩɚɪɧɭɸ ɡɨɧɭ, ɝɚɡ ɨɬɩɚɪɢɜɚɟɬ ɫ ɩɨɜɟɪɯɧɨɫɬɢ ɧɨɫɢɬɟɥɹ 
ɚɞɫɨɪɛɢɪɨɜɚɧɧɵɟ ɭɝɥɟɜɨɞɨɪɨɞɵ; ɡɚɬɟɦ ɨɧ ɩɨɫɬɭɩɚɟɬ ɜ ɜɟɪɯɧɸɸ ɱɚɫɬɶ ɪɟɚɤɬɨɪɚ, 
ɩɨɫɬɚɜɥɹɹ ɧɟɨɛɯɨɞɢɦɵɣ ɞɥɹ ɪɟɚɤɰɢɢ ɜɨɞɨɪɨɞ. ɑɚɫɬɢɱɤɢ ɧɨɫɢɬɟɥɹ ɩɨɫɥɟ ɜɵɠɢɝɚ ɤɨɤɫɚ 
ɜ ɡɨɧɟ ɝɚɡɢɮɢɤɚɰɢɢ ɩɨɞɚɸɬɫɹ ɱɟɪɟɡ ɬɪɚɧɫɩɨɪɬɧɭɸ ɬɪɭɛɭ ɜ ɡɨɧɭ ɪɟɚɤɰɢɢ, 
ɪɚɫɩɨɥɨɠɟɧɧɭɸ ɜ ɰɟɧɬɪɟ ɪɟɚɤɬɨɪɚ. 

ȼɵɯɨɞ ɩɪɨɞɭɤɬɨɜ ɩɪɨɰɟɫɫɚ ɩɪɢɜɟɞɟɧ ɜ ɬɚɛɥɢɰɟ 7.8. ɋɨɫɬɚɜ ɩɪɨɞɭɤɬɨɜ ɡɚɜɢɫɢɬ ɨɬ 
ɤɨɥɢɱɟɫɬɜɚ ɪɢɫɚɣɤɥɚ ɢ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɡɨɧɚɯ ɝɢɞɪɨɤɪɟɤɢɧɝɚ ɢ ɝɚɡɢɮɢɤɚɰɢɢ. ȼ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɟɨɛɯɨɞɢɦɨɝɨ ɧɚɛɨɪɚ ɩɪɨɞɭɤɬɨɜ ɬɟɦɩɟɪɚɬɭɪɭ ɜ ɡɨɧɟ ɬɟɪɦɢɱɟɫɤɨɝɨ 
ɝɢɞɪɨɤɪɟɤɢɧɝɚ ɢɡɦɟɧɹɸɬ ɨɬ 500°ɋ ɞɨ 760°ɋ, ɚ ɜ ɡɨɧɟ ɝɚɡɢɮɢɤɚɰɢɢ – ɨɬ 927°ɋ ɞɨ 
1038°ɋ. 

Ⱦɥɹ ɩɪɨɰɟɫɫɚ «Ⱦɢɧɚ-ɤɪɟɤɢɧɝ» ɯɚɪɚɤɬɟɪɧɨ ɜɵɫɨɤɨɟ ɫɨɞɟɪɠɚɧɢɟ ɛɟɧɡɢɧɚ ɜ ɠɢɞɤɢɯ 
ɩɪɨɞɭɤɬɚɯ, ɩɪɢɱɟɦ ɪɟɰɢɪɤɭɥɹɰɢɹ ɞɢɫɬɢɥɥɹɬɨɜ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɭɜɟɥɢɱɢɜɚɟɬ ɜɵɯɨɞ 
ɛɟɧɡɢɧɚ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɛɟɧɡɢɧɟ ɢ ɫɪɟɞɧɢɯ ɞɢɫɬɢɥɥɹɬɨɜ ɜ ɤɚɱɟɫɬɜɟ 
ɪɢɫɚɣɤɥɚ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɮɪɚɤɰɢɸ, ɜɵɤɢɩɚɸɳɭɸ ɜɵɲɟ 204°ɋ, ɢɥɢ ɟɟ ɱɚɫɬɶ. 
 
Ɍɚɛɥɢɰɚ 7.8 – ȼɵɯɨɞ ɩɪɨɞɭɤɬɨɜ ɜ ɩɪɨɰɟɫɫɟ «Ⱦɢɧɚ-ɤɪɟɤɢɧɝ» 

ɉɪɨɞɭɤɬ 
ȼɵɯɨɞ ɩɪɨɞɭɤɬɨɜ, % ɨɛ. 

Ȼɟɡ ɪɟɰɢɪɤɭɥɹɰɢɢ ɋ ɪɟɰɢɪɤɭɥɹɰɢɟɣ 

Ɏɪɚɤɰɢɹ ɋ1-ɋ3 12-17 11-19 

Ɏɪɚɤɰɢɹ ɋ4-204°ɋ 28-45* 34-56* 

Ɏɪɚɤɰɢɹ 204°ɋ-371°ɋ 11-21** 5-31** 

Ɏɪɚɤɰɢɹ>371°ɋ 16-29 7-26 

Ʉɨɤɫ***,%ɦɚɫɫ. 10-22 12-21 

* – ɋɨɞɟɪɠɚɧɢɟ ɫɟɪɵ 0,6-1,3% ɦɚɫɫ. 
** – ɋɨɞɟɪɠɚɧɢɟ ɫɟɪɵ 2,9-4,5% ɦɚɫɫ. 
*** – ɉɪɟɜɪɚɳɚɟɬɫɹ ɜ ɜɨɞɨɪɨɞ, ɨɤɫɢɞ ɭɝɥɟɪɨɞɚ ɢ ɞɢɨɤɫɢɞ ɭɝɥɟɪɨɞɚ 

 

Ɉɩɬɢɦɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɠɢɞɤɢɯ ɩɪɨɞɭɤɬɨɜ 
– 2,8 Ɇɉɚ, ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɬɨɩɥɢɜɧɨɝɨ ɝɚɡɚ – 4,2 Ɇɉɚ. 
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ɉɚɪɰɢɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɜɨɞɨɪɨɞɚ ɫɨɫɬɚɜɥɹɟɬ 0,9–1,0 Ɇɉɚ; ɩɪɢ ɷɬɨɦ ɩɪɨɢɫɯɨɞɢɬ ɡɚɦɟɬɧɨɟ 
ɝɢɞɪɨɨɛɟɫɫɟɪɢɜɚɧɢɟ (ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ ɫɵɪɶɹ – ɧɚ 30–65%) ɢ ɝɢɞɪɢɪɨɜɚɧɢɟ ɞɢɟɧɨɜɵɯ 
ɭɝɥɟɜɨɞɨɪɨɞɨɜ. ȼɵɯɨɞ ɤɨɤɫɚ ɜ ɩɪɨɰɟɫɫɟ ɜ ɨɬɥɢɱɢɟ ɨɬ ɞɪɭɝɢɯ ɩɪɨɰɟɫɫɨɜ ɩɟɪɟɪɚɛɨɬɤɢ 
ɨɫɬɚɬɤɨɜ ɞɨɫɬɚɬɨɱɧɨ ɦɚɥ ɢ ɫɨɫɬɚɜɥɹɟɬ 75-100% ɨɬ ɤɨɤɫɭɟɦɨɫɬɢ ɫɵɪɶɹ. 

ɋɬɟɩɟɧɶ ɩɪɨɪɚɛɨɬɤɢ 

ɉɪɨɰɟɫɫ ɢɫɩɵɬɚɧ ɧɚ ɩɢɥɨɬɧɨɣ ɭɫɬɚɧɨɜɤɟ, ɫɬɪɨɢɬɫɹ ɩɨɥɭɩɪɨɦɵɲɥɟɧɧɚɹ ɭɫɬɚɧɨɜɤɚ 
ɦɨɳɧɨɫɬɶɸ 250 ɬɵɫ. ɬ / ɝɨɞ. 

Ⱦɨɫɬɢɝɚɟɦɵɟ ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɩɪɟɢɦɭɳɟɫɬɜɚ 

ɗɤɨɥɨɝɢɱɟɫɤɢɯ ɩɪɟɢɦɭɳɟɫɬɜ ɩɪɨɰɟɫɫ ɧɟ ɢɦɟɟɬ. 
Эɤɨɧɨɦɢɱɟɫɤɢɟ ɚɫɩɟɤɬɵ ɜɧɟɞɪɟɧɢɹ 

ɇɟ ɨɬɜɟɱɚɟɬ ɫɨɜɪɟɦɟɧɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ ɩɨ ɝɥɭɛɢɧɟ ɩɟɪɟɪɚɛɨɬɤɢ ɢ ɤɚɱɟɫɬɜɭ 
ɩɨɥɭɱɚɟɦɵɯ ɩɪɨɞɭɤɬɨɜ. 

ɋɩɪɚɜɨɱɧɵɟ ɦɚɬɟɪɢɚɥɵ 

Ȼɨɥɶɲɚɹ ɷɧɰɢɤɥɨɩɟɞɢɹ ɧɟɮɬɢ ɢ ɝɚɡɚ. [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. 
 

7.4 ɂɡɨɦɟɪɢɡɚɰɢɹ 

 

7.4.1 ɇɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɚɹ ɢɡɨɦɟɪɢɡɚɰɢɹ ɋ7 [1] 

 

Ɉɩɢɫɚɧɢɟ ɩɪɨɰɟɫɫɚ 

Ɍɟɯɧɨɥɨɝɢɹ IC7 (RRT Global Inc) 

Ɍɟɯɧɨɥɨɝɢɹ IC7 ɧɚɩɪɚɜɥɟɧɚ ɧɚ ɩɨɥɭɱɟɧɢɟ ɜɵɫɨɤɨɨɤɬɚɧɨɜɵɯ ɤɨɦɩɨɧɟɧɬɨɜ 
ɦɨɬɨɪɧɨɝɨ ɬɨɩɥɢɜɚ ɩɭɬɟɦ ɩɟɪɟɪɚɛɨɬɤɢ ɮɪɚɤɰɢɢ: ɪɚɮɢɧɚɬɚ ɛɟɧɡɨɥɶɧɨɝɨ ɪɢɮɨɪɦɢɧɝɚ, 
ɩɪɹɦɨɝɨɧɧɨɣ ɛɟɧɡɢɧɨɜɨɣ, ɝɟɤɫɚɧ-ɝɟɩɬɚɧɨɜɨɣ, ɝɟɩɬɚɧɨɜɨɣ ɮɪɚɤɰɢɣ ɢ ɢɯ ɫɦɟɫɟɣ. 

ɏɢɦɢɡɦ ɩɪɨɰɟɫɫɚ 

   Ɉɫɧɨɜɧɵɟ ɪɟɚɤɰɢɢ ɩɪɢ ɩɟɪɟɪɚɛɨɬɤɟ ɮɪɚɤɰɢɢ ɋ7: 

   ɂɡɨɦɟɪɢɡɚɰɢɹ ɩɚɪɚɮɢɧɨɜɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ: 

 

 
Ƚɢɞɪɨɤɪɟɤɢɧɝ ɩɚɪɚɮɢɧɨɜɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ: 
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Ƚɢɞɪɢɪɨɜɚɧɢɟ ɚɪɨɦɚɬɢɱɟɫɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ: 

 
Ƚɢɞɪɢɪɨɜɚɧɢɟ ɧɚɮɬɟɧɨɜɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ: 

 
Кɚɬɚɥɢɡɚɬɨɪɵ 

Ɋɟɚɤɰɢɢ ɢɡɨɦɟɪɢɡɚɰɢɢ, ɩɪɨɬɟɤɚɸɳɢɟ ɜ ɩɪɨɰɟɫɫɟ IC7, ɩɪɨɢɫɯɨɞɹɬ ɜ ɩɪɢɫɭɬɫɬɜɢɢ 
ɜɨɞɨɪɨɞɚ ɧɚ ɤɚɬɚɥɢɡɚɬɨɪɚɯ, ɫɨɞɟɪɠɚɳɢɯ ɨɤɫɢɞɵ ɦɟɬɚɥɥɨɜ 4-ɨɣ ɝɪɭɩɩɵ, ɜ ɧɟɩɨɞɜɢɠɧɨɦ 
ɫɥɨɟ ɤɚɬɚɥɢɡɚɬɨɪɚ, ɩɪɢ ɪɚɛɨɱɢɯ ɭɫɥɨɜɢɹɯ, ɤɨɬɨɪɵɟ ɫɩɨɫɨɛɫɬɜɭɸɬ ɢɡɨɦɟɪɢɡɚɰɢɢ ɧ-

ɩɚɪɚɮɢɧɨɜɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ, ɫɜɨɞɹ ɤ ɦɢɧɢɦɭɦɭ ɪɟɚɤɰɢɢ ɝɢɞɪɨɤɪɟɤɢɧɝɚ. ɉɪɢɦɟɧɹɸɬ 
ɤɚɬɚɥɢɡɚɬɨɪɵ ɢɡɨɦɟɪɢɡɚɰɢɢ ɂɊɊ-3 ɢ ɂȽɉ-01. 

ɋɵɪɶɟ 

ɋɵɪɶɟ, ɩɨɫɬɭɩɚɸɳɟɟ ɧɚ ɩɟɪɟɪɚɛɨɬɤɭ (ɜ ɫɟɤɰɢɸ ɩɨɞɝɨɬɨɜɤɢ ɫɵɪɶɹ), ɞɨɥɠɧɨ 
ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɫɥɟɞɭɸɳɢɦ ɬɪɟɛɨɜɚɧɢɹɦ: 

– ɋɨɞɟɪɠɚɧɢɟ ɫɟɪɵ – ɧɟ ɛɨɥɟɟ 0,10 % ɦɚɫɫ.; 
– ɇɚɥɢɱɢɟ ɷɦɭɥɶɝɢɪɨɜɚɧɧɨɣ ɜɨɞɵ – ɨɬɫɭɬɫɬɜɢɟ; 
– ɇɚɥɢɱɢɟ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɪɢɦɟɫɟɣ – ɨɬɫɭɬɫɬɜɢɟ; 
– ɋɨɞɟɪɠɚɧɢɟ ɜɨɞɨɪɚɫɬɜɨɪɢɦɵɯ ɤɢɫɥɨɬ, ɳɟɥɨɱɟɣ, ɪɚɫɬɜɨɪɟɧɧɨɝɨ ɤɢɫɥɨɪɨɞɚ– 

ɨɬɫɭɬɫɬɜɢɟ. 
ɋɵɪɶɟ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɪɟɡɟɪɜɭɚɪɵ ɬɨɜɚɪɧɨɝɨ ɩɚɪɤɚ, ɝɞɟ ɨɬɫɬɚɢɜɚɟɬɫɹ, 

ɨɫɜɨɛɨɠɞɚɟɬɫɹ ɨɬ ɩɨɞɬɨɜɚɪɧɨɣ ɜɨɞɵ, ɩɨɞɜɟɪɝɚɟɬɫɹ ɥɚɛɨɪɚɬɨɪɧɨɦɭ ɚɧɚɥɢɡɭ ɢ 
ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɩɟɪɟɪɚɛɨɬɤɭ. Ⱦɚɧɧɵɟ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɫɵɪɶɸ ɩɪɢɜɟɞɟɧɵ 
ɜ ɬɚɛɥɢɰɟ 7.9. 
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Ɍɚɛɥɢɰɚ 7.9 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɵɪɶɹ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɫɵɪɶɹ Ɋɟɝɥɚɦɟɧɬɢɪɭɟɦɵɟ 

ɩɨɤɚɡɚɬɟɥɢ, ɨɛɹɡɚɬɟɥɶɧɵɟ 
ɞɥɹ ɩɪɨɜɟɪɤɢ 

Ɂɧɚɱɟɧɢɹ ɩɨɤɚɡɚɬɟɥɟɣ, ɫ 
ɞɨɩɭɫɬɢɦɵɦɢ 
ɨɬɤɥɨɧɟɧɢɹɦɢ 

ɋɵɪɶɟ ɫɟɤɰɢɢ 
ɢɡɨɦɟɪɢɡɚɰɢɢ 

1. Ɍɟɦɩɟɪɚɬɭɪɚ ɤɨɧɰɚ 
ɤɢɩɟɧɢɹ, °ɋ, ɧɟ ɜɵɲɟ 

 
105,0 

2. ɋɨɞɟɪɠɚɧɢɟ:  
– ɍɝɥɟɜɨɞɨɪɨɞɵ ɋ1-ɋ4, % 
ɦɚɫ., ɧɟ ɛɨɥɟɟ 

 
2,0 

– ɋɟɪɵ, ppm, ɧɟ ɛɨɥɟɟ 1,0 
– Ⱥɡɨɬɢɫɬɵɯ ɫɨɟɞɢɧɟɧɢɣ, 
ppm, ɧɟ ɛɨɥɟɟ 

 
1,0 

ȼɨɞɨɪɨɞ ɋɨɞɟɪɠɚɧɢɟ:  
– ȼɨɞɨɪɨɞɚ, % ɨɛ., ɧɟ 
ɦɟɧɟɟ 

 
99,9 

– ɋɟɪɨɜɨɞɨɪɨɞɚ, ppmV, ɧɟ 
ɛɨɥɟɟ 

 
1,0 

– ɋɈ2, ppmV, ɧɟ ɛɨɥɟɟ 10,0 
– ɋɈ, ppmV, ɧɟ ɛɨɥɟɟ 2,0 
– ȼɨɞɵ, ppmV, ɧɟ ɛɨɥɟɟ 100,0 

 

ɉɪɨɞɭɤɬɵ 

ɇɨɦɟɧɤɥɚɬɭɪɚ ɢ ɤɚɱɟɫɬɜɨ ɩɨɥɭɱɚɟɦɨɣ ɨɫɧɨɜɧɨɣ ɢ ɩɨɛɨɱɧɨɣ ɩɪɨɞɭɤɰɢɢ 
ɩɪɢɜɨɞɢɬɫɹ ɜ ɬɚɛɥɢɰɟ 7.10. 

 
Ɍɚɛɥɢɰɚ 7.10 – ɇɨɦɟɧɤɥɚɬɭɪɚ ɢ ɤɚɱɟɫɬɜɨ ɩɨɥɭɱɚɟɦɨɣ ɨɫɧɨɜɧɨɣ ɢ ɩɨɛɨɱɧɨɣ ɩɪɨɞɭɤɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɪɨɞɭɤɬɚ ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ 
ɤɚɱɟɫɬɜɚ 

ɇɨɪɦɢɪɭɟɦɨɟ ɡɧɚɱɟɧɢɟ 
ɩɨɤɚɡɚɬɟɥɹ ɤɚɱɟɫɬɜɚ 

ɂɡɨɦɟɪɢɡɚɬ ȼɧɟɲɧɢɣ ɜɢɞ Ȼɟɫɰɜɟɬɧɚɹ ɠɢɞɤɨɫɬɶ 
Ɍɟɦɩɟɪɚɬɭɪɚ ɧɚɱɚɥɚ 
ɤɢɩɟɧɢɹ, °ɋ, ɧɟ ɧɢɠɟ 

 
40,0 

Ɍɟɦɩɟɪɚɬɭɪɚ ɤɨɧɰɚ 
ɤɢɩɟɧɢɹ, °ɋ, ɧɟ ɜɵɲɟ 

 
105,0 

ɍɩɪɭɝɨɫɬɶ ɩɚɪɨɜ, ɤɉɚ 107,0 
ɗɥɟɤɬɪɨɩɪɨɜɨɞɧɨɫɬɶ ɞɢɷɥɟɤɬɪɢɤ 
Ɋɚɫɬɜɨɪɢɦɨɫɬɶ ɩɪɨɞɭɤɬɚ ɜ 
ɜɨɞɟ 

 
ɧɟ ɪɚɫɬɜɨɪɢɦ 

ɋɨɞɟɪɠɚɧɢɟ ɫɟɪɵ ɜ 
ɬɨɜɚɪɧɨɦ ɩɪɨɞɭɤɬɟ, ppm, ɧɟ 
ɛɨɥɟɟ 

 
 
0,5 

 

Ɉɤɬɚɧɨɜɨɟ ɱɢɫɥɨ ɩɪɨɞɭɤɬɚ 
ɩɨ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɦɭ 
ɦɟɬɨɞɭ, ɩɭɧɤɬ, ɧɟ ɦɟɧɟɟ 

 
 
86 

ȼɵɯɨɞ ɬɨɜɚɪɧɨɝɨ ɩɪɨɞɭɤɬɚ, 
% ɦɚɫ., ɧɟ ɦɟɧɟɟ 

 
 
90 

 

Ɇɚɬɟɪɢɚɥɶɧɵɣ ɛɚɥɚɧɫ 

Ɇɚɬɟɪɢɚɥɶɧɵɣ ɛɚɥɚɧɫ ɭɫɬɚɧɨɜɤɢ ɫɨɫɬɚɜɥɟɧ ɧɚ ɩɪɨɟɤɬɧɭɸ ɦɨɳɧɨɫɬɶ ɩɨ ɫɵɪɶɸ 
3,75 ɬ/ɱ (30000 ɬɵɫ. ɬ/ɝɨɞ). Ɋɟɠɢɦ ɪɚɛɨɬɵ – ɧɟɩɪɟɪɵɜɧɵɣ.  

Ɇɚɬɟɪɢɚɥɶɧɵɣ ɛɚɥɚɧɫ ɫɟɤɰɢɢ ɢɡɨɦɟɪɢɡɚɰɢɢ ɩɪɢɜɟɞɟɧ ɜ ɬɚɛɥɢɰɟ 7.11. 
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Ɍɚɛɥɢɰɚ 7.11 – Ɇɚɬɟɪɢɚɥɶɧɵɣ ɛɚɥɚɧɫ ɫɟɤɰɢɢ ɢɡɨɦɟɪɢɡɚɰɢɢ 
ɇɚɢɦɟɧɨɜɚɧɢɟ % ɦɚɫ. ɤɝ/ɱ ɬɵɫ. ɬ/ɝɨɞ 

ȼɡɹɬɨ:    
ɋɵɪɶɟ 99,48 3750 32,850 
ȼɨɞɨɪɨɞ 0,52 19,6 0,172 

ɂɬɨɝɨ 100,0 3769,6 33,022 
ɉɨɥɭɱɟɧɨ:    
ɂɡɨɦɟɪɢɡɚɬ (ɞɢɫɬɢɥɥɹɬ) 56,95 2146,8 18,81 
ɂɡɨɦɟɪɢɡɚɬ (ɛɨɤɨɜɨɣ 
ɩɪɨɞɭɤɬ) 

34,41 1297,1 11,36 

ɂɡɨɦɟɪɢɡɚɬ (ɤɭɛɨɜɵɣ 
ɩɪɨɞɭɤɬ) 

2,74 103,3 0,90 

Ƚɚɡɨɜɵɟ ɫɞɭɜɤɢ 5,90 222,4 1,95 
ɂɬɨɝɨ 100,0 3769,6 33,022 

 

ɋɬɟɩɟɧɶ ɩɪɨɪɚɛɨɬɤɢ 

Ɍɟɯɧɨɥɨɝɢɹ IC7 ɭɫɩɟɲɧɨ ɩɪɨɲɥɚ ɥɚɛɨɪɚɬɨɪɧɭɸ ɫɬɚɞɢɸ. Ⱦɥɹ ɜɵɞɚɱɢ 
ɧɟɨɛɯɨɞɢɦɵɯ ɢ ɞɨɫɬɚɬɨɱɧɵɯ ɞɚɧɧɵɯ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɛɚɡɨɜɨɝɨ ɩɪɨɟɤɬɚ ɛɵɥɚ 
ɫɦɨɧɬɢɪɨɜɚɧɚ ɩɢɥɨɬɧɚɹ ɭɫɬɚɧɨɜɤɚ. 

Ⱦɨɫɬɢɝɚɟɦɵɟ ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɩɪɟɢɦɭɳɟɫɬɜɚ 

– ɋɬɚɞɢɹ ɤɨɧɜɟɪɫɢɢ ɫɟɪɨɫɨɞɟɪɠɚɳɢɯ ɤɨɦɩɨɧɟɧɬɨɜ ɩɪɨɬɟɤɚɟɬ ɜ ɩɪɨɬɨɱɧɨɦ 
ɪɟɚɤɬɨɪɟ. ɋɦɟɲɟɧɢɟ ɫɵɪɶɹ ɢ ȼɋȽ ɩɪɨɢɫɯɨɞɢɬ ɩɟɪɟɞ ɪɟɚɤɬɨɪɨɦ. ɇɚɱɚɥɶɧɵɣ ɩɨɞɨɝɪɟɜ 
ɫɦɟɫɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɡɚ ɫɱɟɬ ɨɯɥɚɠɞɟɧɢɹ ɩɪɨɪɟɚɝɢɪɨɜɚɜɲɟɣ ɫɦɟɫɢ ɢɡ ɪɟɚɤɬɨɪɚ ɢ 
ɬɟɩɥɨɧɨɫɢɬɟɥɹ. Ɍɚɤɚɹ ɫɯɟɦɚ ɩɨɡɜɨɥɹɟɬ ɫɧɢɡɢɬɶ ɷɧɟɪɝɨɡɚɬɪɚɬɵ ɢ ɨɪɝɚɧɢɡɨɜɚɬɶ ɩɨɥɧɵɣ 
ɤɨɧɬɪɨɥɶ ɧɚɞ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɞɚɧɧɨɣ ɫɬɚɞɢɢ. 

– ɋɬɚɞɢɹ ɨɬɩɚɪɤɢ ɩɪɨɬɟɤɚɟɬ ɜ ɪɟɤɬɢɮɢɤɚɰɢɨɧɧɨɣ ɤɨɥɨɧɧɟ ɫ ɩɨɥɧɵɦ ɪɟɮɥɸɤɫɨɦ 
ɢ ɩɚɪɰɢɚɥɶɧɵɦ ɤɨɧɞɟɧɫɚɬɨɪɨɦ. 

– Ⱦɚɧɧɚɹ ɫɯɟɦɚ ɩɨɡɜɨɥɹɟɬ ɩɨɥɧɨɫɬɶɸ ɜɵɞɟɥɢɬɶ ɪɚɫɬɜɨɪɟɧɧɵɣ ɫɟɪɨɜɨɞɨɪɨɞ ɢ 
ɢɡɛɟɠɚɬɶ ɩɨɬɟɪɶ ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ. ɉɨɞɨɝɪɟɜ ɫɦɟɫɢ, ɩɨɞɚɸɳɟɣɫɹ ɜ 
ɤɨɥɨɧɧɭ, ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɡɚ ɫɱɟɬ ɨɯɥɚɠɞɟɧɢɹ ɤɭɛɨɜɨɝɨ ɩɪɨɞɭɤɬɚ. 

– Ⱦɚɧɧɚɹ ɫɯɟɦɚ ɩɨɡɜɨɥɹɟɬ ɫɧɢɡɢɬɶ ɷɧɟɪɝɨɡɚɬɪɚɬɵ. ɉɪɨɰɟɫɫ ɪɟɤɬɢɮɢɤɚɰɢɢ 
ɩɪɨɜɨɞɢɬɫɹ ɩɪɢ ɩɨɧɢɠɟɧɧɨɦ ɞɚɜɥɟɧɢɢ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶ ɩɪɨɰɟɫɫ 
ɪɟɤɬɢɮɢɤɚɰɢɢ ɫ ɩɨɦɨɳɶɸ ɢɦɟɸɳɢɯɫɹ ɧɚ ɭɫɬɚɧɨɜɤɟ ɬɟɩɥɨɧɨɫɢɬɟɥɟɣ. 

– Ⱦɥɹ ɫɧɢɠɟɧɢɹ ɩɨɬɪɟɛɥɟɧɢɹ ɭɫɬɚɧɨɜɤɨɣ ɫɜɟɠɟɝɨ ɜɨɞɨɪɨɞɚ ɨɪɝɚɧɢɡɨɜɚɧɚ 
ɰɢɪɤɭɥɹɰɢɹ ȼɋȽ. ɉɨɞɩɢɬɤɚ ɫɜɟɠɢɦ ɜɨɞɨɪɨɞɨɦ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɪɚɫɯɨɞɨɦ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɦ ɫɨɞɟɪɠɚɧɢɟ ɜɨɞɨɪɨɞɚ ɜ ɰɢɪɤɭɥɢɪɭɸɳɟɦ ȼɋȽ ɧɟ ɦɟɧɟɟ 80% ɨɛ. ɞɥɹ 
ɫɟɤɰɢɢ ɢɡɨɦɟɪɢɡɚɰɢɢ ɢ ɧɟ ɦɟɧɟɟ 75 % ɨɛ. ɞɥɹ ɫɟɤɰɢɢ ɝɢɞɪɨɨɱɢɫɬɤɢ. Ɉɬɞɟɥɟɧɢɟ ȼɋȽ ɨɬ 
ɩɨɬɨɤɚ ɩɪɨɢɫɯɨɞɢɬ ɜ ɫɟɩɚɪɚɬɨɪɚɯ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ. Ⱦɚɧɧɨɟ ɪɟɲɟɧɢɟ ɩɨɡɜɨɥɹɟɬ ɭɣɬɢ 
ɨɬ ɞɪɨɫɫɟɥɢɪɨɜɚɧɢɹ ɰɢɪɤɭɥɢɪɭɸɳɟɝɨ ȼɋȽ ɢ ɫɧɢɠɚɟɬ ɷɧɟɪɝɨɡɚɬɪɚɬɵ ɧɚ ɟɝɨ ɩɨɜɬɨɪɧɨɟ 
ɤɨɦɩɪɢɦɢɪɨɜɚɧɢɟ. Ɋɚɫɯɨɞɵ ɩɨɬɨɤɨɜ ɰɢɪɤɭɥɢɪɭɸɳɟɝɨ ȼɋȽ ɜɵɛɪɚɧɵ ɫ ɭɱɟɬɨɦ 
ɨɛɟɫɩɟɱɟɧɢɹ ɞɨɫɬɚɬɨɱɧɨɝɨ ɢɡɛɵɬɤɚ ɜɨɞɨɪɨɞɚ ɜ ɡɨɧɚɯ ɪɟɚɤɰɢɢ. Ⱦɥɹ ɨɫɭɲɤɢ 
ɰɢɪɤɭɥɢɪɭɸɳɟɝɨ ȼɋȽ ɢ ɩɨɬɨɤɚ ɝɢɞɪɨɝɟɧɢɡɚɬɚ ɜ ɫɟɤɰɢɢ ɢɡɨɦɟɪɢɡɚɰɢɢ ɧɚ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɥɢɧɢɹɯ ɭɫɬɚɧɨɜɥɟɧɵ ɚɞɫɨɪɛɟɪɵ ɩɨɝɥɨɳɟɧɢɹ ɜɥɚɝɢ. 

Хɚɪɚɤɬɟɪɢɫɬɢɤɚ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ, ɨɛɪɚɳɚɸɳɢɯɫɹ ɧɚ ɭɫɬɚɧɨɜɤɟ 

Ɇɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɢ ɫɨɫɬɚɜ ɜɵɛɪɨɫɨɜ ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɬɚɛɥɢɰɟ 
7.12. 
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Ɍɚɛɥɢɰɚ 7.12 – Ɇɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɢ ɫɨɫɬɚɜ ɜɵɛɪɨɫɨɜ 
№ ɩ/ɩ ɇɚɢɦɟɧɨɜɚɧɢɟ Ƚɪɭɩɩɨɜɨɣ ɫɨɫɬɚɜ Ʉɨɥɢɱɟɫɬɜɨ ɉɟɪɢɨɞɢɱɧɨɫɬɶ 
Ɍɜɟɪɞɵɟ ɨɬɯɨɞɵ 
1. Ʉɚɬɚɥɢɡɚɬɨɪ ɪɟɚɤɬɨɪɚ 

ɝɢɞɪɨɨɱɢɫɬɤɢ 
ȺȽɄȾ-400 ɦɚɪɤɢ 
Ȼɇ 

1,83 ɦ3 1 ɪɚɡ ɜ 8 ɥɟɬ 

2. Ʉɚɬɚɥɢɡɚɬɨɪ ɫɟɤɰɢɢ 
ɢɡɨɦɟɪɢɡɚɰɢɢ 

ɂɊɊ-3, 
ɂȽɉ-01 

5,5 ɦ3 1 ɪɚɡ ɜ 8 ɥɟɬ 

3. Ⱥɞɫɨɪɛɟɧɬ – 
ɨɫɭɲɢɬɟɥɶ 

ɐɟɨɥɢɬ NaX  1 ɪɚɡ ɜ 5 ɥɟɬ 

ɀɢɞɤɢɟ ɨɬɯɨɞɵ 
4. Ⱦɪɟɧɚɠ ɜɨɞɵ ɨɬ 

ɫɟɩɚɪɚɬɨɪɨɜ 
H2O, ɫɟɪɨɜɨɞɨɪɨɞ, 
ɭɝɥɟɜɨɞɨɪɨɞɵ 
ɋ5-ɋ7  

0,0006 
ɦ3/ɱɚɫ 

ɉɨɫɬɨɹɧɧɨ 

5. Ʉɨɧɞɟɧɫɚɬ ɩɨɫɥɟ 
ɩɪɨɩɚɪɤɢ 
ɨɛɨɪɭɞɨɜɚɧɢɹ 

H2O, 
ɭɝɥɟɜɨɞɨɪɨɞɵ 
ɋ5-ɋ7, ɇ2S 

 1 ɪɚɡ ɜ 2 ɝɨɞɚ 

Ƚɚɡɨɜɵɟ ɨɬɯɨɞɵ 
6. ɋɞɭɜɤɢ ɫ ɫɟɩɚɪɚɬɨɪɨɜ ɋɟɪɨɜɨɞɨɪɨɞ, 

ɜɨɞɨɪɨɞ, 
ɭɝɥɟɜɨɞɨɪɨɞɵ 
ɋ1-ɋ7 

337,8 ɧɦ3/ɱ ɉɨɫɬɨɹɧɧɨ 

7. ȼɟɧɬ. ɜɵɛɪɨɫɵ 
ɧɚɫɨɫɨɜ 

ɋɟɪɨɜɨɞɨɪɨɞ, 
ɭɝɥɟɜɨɞɨɪɨɞɵ 
ɋ1-ɋ7 

1,0 ɦ3/ɱ ɉɨɫɬɨɹɧɧɨ 

8. ȼɟɧɬ. ɜɵɛɪɨɫɵ 
ɤɨɦɩɪɟɫɫɨɪɨɜ 

ɋɟɪɨɜɨɞɨɪɨɞ, 
ɜɨɞɨɪɨɞ, 
ɭɝɥɟɜɨɞɨɪɨɞɵ 
ɋ1-ɋ7 

1,0 ɦ3/ɱ ɉɨɫɬɨɹɧɧɨ 

9. ɇɚɪɭɠɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ, 
ɧɟɨɪɝɚɧɢɡɨɜɚɧɧɵɟ 
ɜɵɛɪɨɫɵ ɱɟɪɟɡ 
ɧɟɩɥɨɬɧɨɫɬɢ 

ɋɟɪɨɜɨɞɨɪɨɞ, 
ɭɝɥɟɜɨɞɨɪɨɞɵ 
ɋ1-ɋ7  

1,0 ɦ3/ɱ ɉɨɫɬɨɹɧɧɨ 

 

ȼɵɛɪɨɫɵ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ 

ɂɫɬɨɱɧɢɤɚɦɢ ɜɵɞɟɥɟɧɢɹ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɹɜɥɹɸɬɫɹ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɢ ɦɚɲɢɧɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɩɨɞɜɢɠɧɵɟ ɢ ɧɟɩɨɞɜɢɠɧɵɟ ɫɨɟɞɢɧɟɧɢɹ, 
ɡɚɩɨɪɧɨ-ɪɟɝɭɥɢɪɭɸɳɚɹ ɢ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɚɹ ɚɪɦɚɬɭɪɚ ɭɫɬɚɧɨɜɤɢ. Ⱦɚɧɧɵɟ ɜɵɛɪɨɫɵ ɜ 
ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɨɫɬɨɹɧɧɵ (8000 ɱɚɫɨɜ ɜ ɝɨɞ). 

ȼɫɟ ɝɚɡɨɜɵɟ ɫɞɭɜɤɢ ɭɫɬɚɧɨɜɤɢ ɧɚɩɪɚɜɥɹɸɬɫɹ ɜ ɨɛɳɟɡɚɜɨɞɫɤɭɸ ɮɚɤɟɥɶɧɭɸ 
ɫɢɫɬɟɦɭ ɧɚ ɭɬɢɥɢɡɚɰɢɸ. 

Ɉɬɯɨɞɵ ɩɪɨɢɡɜɨɞɫɬɜɚ 

Хɚɪɚɤɬɟɪɢɫɬɢɤɢ ɠɢɞɤɢɯ ɫɬɨɤɨɜ 

Ɉɩɵɬɧɚɹ ɭɫɬɚɧɨɜɤɚ ɩɨɥɭɱɟɧɢɹ ɜɵɫɨɤɨɨɤɬɚɧɨɜɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɦɨɬɨɪɧɨɝɨ 
ɬɨɩɥɢɜɚ ɹɜɥɹɟɬɫɹ ɢɫɬɨɱɧɢɤɨɦ ɠɢɞɤɢɯ ɫɬɨɤɨɜ. ɋɬɨɤɢ ɨɛɪɚɡɭɸɬɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɛɪɨɫɚ 
ɜɨɞɵ ɢɡ ɚɩɩɚɪɚɬɨɜ ɩɪɢ ɪɚɛɨɱɟɦ ɪɟɠɢɦɟ ɢ ɩɪɢ ɩɪɨɩɚɪɤɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜɨ ɜɪɟɦɹ 
ɩɥɚɧɨɜɵɯ ɨɫɬɚɧɨɜɨɜ. ɉɨɫɬɨɹɧɧɵɟ ɢ ɩɟɪɢɨɞɢɱɟɫɤɢɟ ɞɪɟɧɚɠɢ ɞɨɥɠɧɵ ɫɨɛɢɪɚɬɶɫɹ ɜ 
ɫɩɟɰɢɚɥɶɧɭɸ ɟɦɤɨɫɬɶ ɞɥɹ ɨɬɞɟɥɟɧɢɹ ɭɝɥɟɜɨɞɨɪɨɞɨɜ. Ⱦɚɥɟɟ ɫɬɨɤɢ ɞɨɥɠɧɵ 
ɧɚɩɪɚɜɥɹɬɶɫɹ ɧɚ ɨɱɢɫɬɤɭ. 

Хɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɜɟɪɞɵɯ ɨɬɯɨɞɨɜ 

ɍɫɬɚɧɨɜɤɚ ɩɨɥɭɱɟɧɢɹ ɜɵɫɨɤɨɨɤɬɚɧɨɜɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɦɨɬɨɪɧɨɝɨ ɬɨɩɥɢɜɚ 
ɹɜɥɹɟɬɫɹ ɢɫɬɨɱɧɢɤɨɦ ɬɜɟɪɞɵɯ ɨɬɯɨɞɨɜ. 

Ɉɛɪɚɡɨɜɚɧɢɟ ɬɜɟɪɞɵɯ ɨɬɯɨɞɨɜ ɧɚ ɭɫɬɚɧɨɜɤɟ ɩɪɨɢɫɯɨɞɢɬ ɩɪɢ ɜɵɝɪɭɡɤɟ 
ɨɬɪɚɛɨɬɚɧɧɵɯ ɤɚɬɚɥɢɡɚɬɨɪɨɜ ɢ ɚɞɫɨɪɛɟɧɬɨɜ ɜɨ ɜɪɟɦɹ ɩɥɚɧɨɜɵɯ ɨɫɬɚɧɨɜɨɜ. 
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Ʉɚɬɚɥɢɡɚɬɨɪ ɢɡɨɦɟɪɢɡɚɰɢɢ. ȼɵɝɪɭɠɚɟɬɫɹ 1 ɪɚɡ ɜ 10 ɥɟɬ. ɉɨɫɥɟ ɜɵɝɪɭɡɤɢ 
ɤɚɬɚɥɢɡɚɬɨɪ ɩɨɞɥɟɠɢɬ ɭɬɢɥɢɡɚɰɢɢ ɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ ɩɪɨɢɡɜɨɞɫɬɜɟ. 

Ⱥɞɫɨɪɛɟɧɬ – ɨɫɭɲɢɬɟɥɶ. ȼɵɝɪɭɠɚɟɬɫɹ 1 ɪɚɡ ɜ 5 ɥɟɬ. ɉɨɫɥɟ ɜɵɝɪɭɡɤɢ ɚɞɫɨɪɛɟɧɬ 
ɩɨɞɥɟɠɢɬ ɭɬɢɥɢɡɚɰɢɢ. Ɍɚɤɠɟ ɜ ɫɟɤɰɢɢ ɝɢɞɪɨɨɱɢɫɬɤɢ ɜɨɡɦɨɠɧɨ ɨɛɪɚɡɨɜɚɧɢɟ 
ɩɢɪɨɮɨɪɧɵɯ ɨɬɥɨɠɟɧɢɣ. 

ȼ ɫɟɤɰɢɢ ɝɢɞɪɨɨɱɢɫɬɤɢ ɜɨɡɦɨɠɧɨ ɨɛɪɚɡɨɜɚɧɢɟ ɩɢɪɨɮɨɪɧɵɯ ɨɬɥɨɠɟɧɢɣ, ɤɨɬɨɪɵɟ 
ɧɟɨɛɯɨɞɢɦɨ ɜɵɜɨɡɢɬɶ ɜ ɫɩɟɰɢɚɥɶɧɨ ɨɬɜɟɞɟɧɧɨɟ ɛɟɡɨɩɚɫɧɨɟ ɜ ɩɨɠɚɪɧɨɦ ɨɬɧɨɲɟɧɢɢ 
ɦɟɫɬɨ ɢɥɢ ɧɟɦɟɞɥɟɧɧɨ ɡɚɤɚɩɵɜɚɬɶ ɜ ɡɟɦɥɸ. ɉɢɪɨɮɨɪɧɵɟ ɨɬɥɨɠɟɧɢɹ ɞɨɥɠɧɵ 
ɩɨɞɞɟɪɠɢɜɚɬɶɫɹ ɜɨ ɜɥɚɠɧɨɦ ɫɨɫɬɨɹɧɢɢ ɞɨ ɢɯ ɭɬɢɥɢɡɚɰɢɢ. 

ɗɤɨɧɨɦɢɱɟɫɤɢɟ ɚɫɩɟɤɬɵ ɜɧɟɞɪɟɧɢɹ 

Ɋɚɫɯɨɞɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɩɪɨɢɡɜɨɞɫɬɜɚ 

ȼ ɬɚɛɥɢɰɟ 7.13 ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɚɫɯɨɞɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɨɫɧɨɜɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɭɫɬɚɧɨɜɤɢ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 30000 ɬɨɧɧ/ɝɨɞ. 

 
Ɍɚɛɥɢɰɚ 7.13 – Ɋɚɫɯɨɞɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɩɪɨɢɡɜɨɞɫɬɜɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ ȿɞɢɧɢɰɚ 
ɢɡɦɟɪɟɧɢɹ Ɂɧɚɱɟɧɢɟ 

Ɋɚɫɯɨɞ ɩɟɪɟɪɚɛɚɬɵɜɚɟɦɨɝɨ ɫɵɪɶɹ ɤɝ/ɱ 3750,0 
Ɋɚɫɯɨɞ ɜɨɞɨɪɨɞɚ ɧɚ ɩɨɞɩɢɬɤɭ ɤɝ/ɱ 19,6 
ȼɵɯɨɞ ɩɪɨɞɭɤɬɨɜ:   

– ɢɡɨɦɟɪɢɡɚɬ (ɞɢɫɬɢɥɥɹɬ) ɤɝ/ɱ 2146,8 
– ɢɡɨɦɟɪɢɡɚɬ (ɛɨɤɨɜɨɣ ɩɪɨɞɭɤɬ) ɤɝ/ɱ 1297,1 
– ɢɡɨɦɟɪɢɡɚɬ (ɤɭɛɨɜɵɣ ɩɪɨɞɭɤɬ) ɤɝ/ɱ 103,3 

ɉɨɬɪɟɛɥɟɧɢɟ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ:   
– ɧɚɫɨɫɵ ɤȼɬ 67,3 
– ɤɨɦɩɪɟɫɫɨɪɵ ɤȼɬ 80,2 

– ɩɟɱɶ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɤȼɬ 101,9 
Ɋɚɫɯɨɞ ɚɡɨɬɚ ɧɚ ɪɟɝɟɧɟɪɚɰɢɸ 
(ɤɚɬɚɥɢɡɚɬɨɪɨɜ/ɚɞɫɨɪɛɟɧɬɨɜ) 

ɧɦ3/ɱ ɞɨ 4435/ɞɨ 35,0 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɟɩɥɨɧɨɫɢɬɟɥɹ 320 °ɋ 5,0 
ɤɝ/ɫɦ2 ɢɡɛ. 

Ƚɤɚɥ/ɱ 2,500 

Ɋɚɫɯɨɞ ɨɛɨɪɨɬɧɨɣ ɜɨɞɵ 25 °ɋ 4,2 ɤɝ/ɫɦ2 
ɢɡɛ. 

ɦ3/ɱ 165,0 

ɉɨɬɪɟɛɥɟɧɢɟ ɜɨɞɵ ɬɟɩɥɨɮɢɤɚɰɢɨɧɧɨɣ Ƚɤɚɥ/ɱ 0,095 

 

7.4.2. ɉɪɨɰɟɫɫ ɤɚɬɚɥɢɬɢɱɟɫɤɨɣ ɢɡɨɦɟɪɢɡɚɰɢɢ ɫ7 ɢɡɨɦɚɥɤ-4 

 

Ɉɩɢɫɚɧɢɟ ɩɪɨɰɟɫɫɚ 

Ɋɚɡɪɚɛɨɬɚɧɧɚɹ ɈɈɈ «ɇɉɉ ɇɟɮɬɟɯɢɦ» ɬɟɯɧɨɥɨɝɢɹ ɢɡɨɦɟɪɢɡɚɰɢɢ ɋ7-ɮɪɚɤɰɢɢ 
ɩɨɥɭɱɢɥɚ ɧɚɡɜɚɧɢɟ ɂɡɨɦɚɥɤ-4. Ⱦɚɧɧɚɹ ɬɟɯɧɨɥɨɝɢɹ ɩɪɨɲɥɚ ɨɩɵɬɧɭɸ ɢ ɨɩɵɬɧɨ-

ɩɪɨɦɵɲɥɟɧɧɭɸ ɩɪɨɜɟɪɤɭ ɢ ɧɟ ɢɦɟɟɬ ɚɧɚɥɨɝɨɜ ɜ ɦɢɪɟ. ȼ ɨɫɧɨɜɭ ɬɟɯɧɨɥɨɝɢɢ «ɂɡɨɦɚɥɤ-

4» ɩɨɥɨɠɟɧ ɭɧɢɤɚɥɶɧɵɣ ɤɚɬɚɥɢɡɚɬɨɪ ɋɂ-4, ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ ɩɪɨɜɟɞɟɧɢɟ ɫɟɥɟɤɬɢɜɧɨɝɨ 
ɩɪɨɰɟɫɫɚ ɢɡɨɦɟɪɢɡɚɰɢɢ ɝɟɩɬɚɧɨɜ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɚɯ 160-200°ɋ. Ʉɚɬɚɥɢɡɚɬɨɪ ɧɟ ɬɪɟɛɭɟɬ 
ɩɨɞɚɱɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɪɟɚɝɟɧɬɨɜ ɢ ɨɛɥɚɞɚɟɬ ɜɵɫɨɤɨɣ ɫɬɚɛɢɥɶɧɨɫɬɶɸ ɢ 
ɭɫɬɨɣɱɢɜɨɫɬɶɸ ɤ ɤɚɬɚɥɢɬɢɱɟɫɤɢɦ ɹɞɚɦ. 

ȼ ɨɫɧɨɜɭ ɬɟɯɧɨɥɨɝɢɢ «ɂɡɨɦɚɥɤ-4» ɩɨɥɨɠɟɧ ɭɧɢɤɚɥɶɧɵɣ ɤɚɬɚɥɢɡɚɬɨɪ ɋɂ-4, 

ɜɨɥɶɮɪɚɦɨɬɢɪɨɜɚɧɧɵɣ ɨɤɫɢɞ ɰɢɪɤɨɧɢɹ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ ɩɪɨɜɟɞɟɧɢɟ ɫɟɥɟɤɬɢɜɧɨɝɨ 
ɩɪɨɰɟɫɫɚ ɢɡɨɦɟɪɢɡɚɰɢɢ ɝɟɩɬɚɧɨɜ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɚɯ 160-200°ɋ. Ʉɚɬɚɥɢɡɚɬɨɪ ɧɟ ɬɪɟɛɭɟɬ 
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ɩɨɞɚɱɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɪɟɚɝɟɧɬɨɜ ɢ ɨɛɥɚɞɚɟɬ ɜɵɫɨɤɨɣ ɫɬɚɛɢɥɶɧɨɫɬɶɸ ɢ 
ɭɫɬɨɣɱɢɜɨɫɬɶɸ ɤ ɤɚɬɚɥɢɬɢɱɟɫɤɢɦ ɹɞɚɦ. ɇɚɢɛɨɥɟɟ ɚɤɬɢɜɧɨɣ ɮɨɪɦɨɣ ɨɤɫɢɞɚ ɰɢɪɤɨɧɢɹ 
ɹɜɥɹɟɬɫɹ ɬɟɬɪɚɝɨɧɚɥɶɧɚɹ, ɤɨɬɨɪɚɹ ɩɪɢ ɩɨɜɵɲɟɧɧɵɯ ɬɟɦɩɟɪɚɬɭɪɚɯ ɦɨɠɟɬ 
ɬɪɚɧɫɮɨɪɦɢɪɨɜɚɬɶɫɹ ɜ ɦɨɧɨɤɥɢɧɧɭɸ ɫɬɪɭɤɬɭɪɭ, ɚ ɱɚɫɬɢɰɵ ɨɤɫɢɞɚ ɰɢɪɤɨɧɢɹ ɦɨɝɭɬ 
ɫɩɟɤɚɬɶɫɹ. ɑɚɫɬɢɰɵ ɜɨɥɶɮɪɚɦɚ ɫɬɚɛɢɥɢɡɢɪɭɸɬ ɤɪɢɫɬɚɥɥɢɱɟɫɤɢɣ ɨɤɫɢɞ ɰɢɪɤɨɧɢɹ ɜ 
ɬɟɬɪɚɝɨɧɚɥɶɧɨɣ ɮɚɡɟ ɢ ɩɪɟɞɨɬɜɪɚɳɚɸɬ ɫɩɟɤɚɧɢɟ. 

Ɍɟɯɧɨɥɨɝɢɹ ɢɡɨɦɟɪɢɡɚɰɢɢ ɝɟɩɬɚɧɨɜɨɣ ɮɪɚɤɰɢɢ (ɮɪɚɤɰɢɢ 70-105°ɋ) ɂɡɨɦɚɥɤ-4 

ɢɦɟɟɬ ɚɩɩɚɪɚɬɧɨɟ ɨɮɨɪɦɥɟɧɢɟ ɛɥɢɡɤɨɟ ɤ ɬɪɚɞɢɰɢɨɧɧɨɣ ɫɯɟɦɟ ɂɡɨɦɚɥɤ-2 (ɪɢɫɭɧɨɤ 207) 
. ɋɯɟɦɚ ɫ ɪɟɰɢɪɤɭɥɹɰɢɟɣ ɧɟɪɚɡɜɟɬɜɥɟɧɧɵɯ ɝɟɩɬɚɧɨɜ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɚɬɶ ɢɡɨɦɟɪɢɡɚɬ ɫ 
ɨɤɬɚɧɨɜɵɦ ɱɢɫɥɨɦ 83-85 ɩɭɧɤɬɨɜ ɩɨ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɦɭ ɦɟɬɨɞɭ. Ɉɫɧɨɜɧɨɣ 
ɨɫɨɛɟɧɧɨɫɬɶɸ ɬɟɯɧɨɥɨɝɢɢ ɹɜɥɹɟɬɫɹ ɜɵɞɟɥɟɧɢɟ ɋ7–ɮɪɚɤɰɢɢ ɢ ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɟɟ 
ɢɡɨɦɟɪɢɡɚɰɢɢ ɧɚ ɨɬɞɟɥɶɧɨɣ ɭɫɬɚɧɨɜɤɟ ɩɨ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɈɈɈ «ɇɉɉ ɇɟɮɬɟɯɢɦ» 

ɬɟɯɧɨɥɨɝɢɢ. 
ȼɤɥɸɱɟɧɢɟ ɜ ɫɯɟɦɭ ɩɟɪɟɪɚɛɨɬɤɢ ɢɡɨɦɟɪɢɡɚɰɢɢ ɋ7 – ɮɪɚɤɰɢɢ ɩɨɡɜɨɥɹɟɬ: 
•ɨɛɟɫɩɟɱɢɬɶ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɛɟɧɡɨɥɚ ɦɟɧɟɟ 1% ɨɛ. ɢ ɫɧɢɠɟɧɢɟ 

ɫɨɞɟɪɠɚɧɢɹ ɚɪɨɦɚɬɢɱɟɫɤɢɯ ɞɨ 35 %; 
•ɨɛɟɫɩɟɱɢɬɶ ɷɮɮɟɤɬɢɜɧɭɸ ɪɚɛɨɬɭ ɤɚɬɚɥɢɡɚɬɨɪɚ ɢɡɨɦɟɪɢɡɚɰɢɢ ɮɪɚɤɰɢɢ ɇɄ-70°ɋ 

ɡɚ ɫɱɟɬ ɫɧɢɠɟɧɢɹ ɫɨɞɟɪɠɚɧɢɹ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɋ7+ ɜ ɫɵɪɶɟ; 
•ɩɨɜɵɫɢɬɶ ɦɟɠɪɟɝɟɧɟɪɚɰɢɨɧɧɵɣ ɩɟɪɢɨɞ ɪɚɛɨɬɵ ɤɚɬɚɥɢɡɚɬɨɪɚ, ɜɵɯɨɞ ɢ 

ɨɤɬɚɧɨɜɨɟ ɱɢɫɥɨ ɧɚ ɭɫɬɚɧɨɜɤɟ ɪɢɮɨɪɦɢɧɝɚ; 
•ɩɨɜɵɫɢɬɶ ɜɵɯɨɞ ɬɨɜɚɪɧɵɯ ɚɜɬɨɛɟɧɡɢɧɨɜ ɡɚ ɫɱɟɬ ɛɨɥɟɟ ɜɵɫɨɤɨɣ ɫɟɥɟɤɬɢɜɧɨɫɬɢ 

ɩɪɨɰɟɫɫɚ ɢɡɨɦɟɪɢɡɚɰɢɢ ɋ7-ɮɪɚɤɰɢɢ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɪɢɮɨɪɦɢɧɝɨɦ. 
 

 
Ɋɢɫɭɧɨɤ 7.4 – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɂɁɈɆȺɅɄ-4. 
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Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɩɪɨɰɟɫɫɚ 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɩɪɨɰɟɫɫɚ ɂɁɈɆȺɅɄ-4 ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 
7.14. 

 

Ɍɚɛɥɢɰɚ 7.14 – ɉɨɤɚɡɚɬɟɥɢ ɩɪɨɰɟɫɫɚ ɂɁɈɆȺɅɄ-4 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ Ɂɧɚɱɟɧɢɹ ɩɨɤɚɡɚɬɟɥɟɣ 

Ɍɟɦɩɟɪɚɬɭɪɚ, ̒ɋ  160 – 200 

Ⱦɚɜɥɟɧɢɟ, Ɇɉɚ 2,5 – 3,0 

Ɉɛɴɟɦɧɚɹ ɫɤɨɪɨɫɬɶ, ɱɚɫ-1 1,0 – 2,0 

Ɇɨɥɶɧɨɟ ɨɬɧɨɲɟɧɢɟ, ɇ2 : ɫɵɪɶɟ 1,5 – 2,0 : 1 

Ɉɤɬɚɧɨɜɨɟ ɱɢɫɥɨ ɢɡɨɤɨɦɩɨɧɟɧɬɚ, ɩɭɧɤɬɵ ɢ.ɦ.  83 – 85 

ɋɨɞɟɪɠɚɧɢɟ ɚɪɨɦɚɬɢɱɟɫɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ, % ɦɚɫɫ. 0 

ȼɵɯɨɞ ɢɡɨɦɟɪɢɡɚɬɚ, % ɦɚɫɫ.  90 – 92 

Ɇɟɠɪɟɝɟɧɟɪɚɰɢɨɧɧɵɣ ɩɟɪɢɨɞ, ɥɟɬ  2 – 3 

ɋɪɨɤ ɫɥɭɠɛɵ ɤɚɬɚɥɢɡɚɬɨɪɚ, ɥɟɬ  8 – 10 

 

ɋɬɟɩɟɧɶ ɩɪɨɪɚɛɨɬɤɢ 

Ɍɟɯɧɨɥɨɝɢɹ ɝɨɬɨɜɚ ɤ ɩɪɨɦɵɲɥɟɧɧɨɣ ɪɟɚɥɢɡɚɰɢɢ. ɉɪɨɜɟɞɟɧɵ ɢɫɩɵɬɚɧɢɹ ɧɚ 
ɩɢɥɨɬɧɵɯ ɭɫɬɚɧɨɜɤɚɯ. ȼ ɚɩɪɟɥɟ 2017 ɝ. ɞɚɧɧɚɹ ɬɟɯɧɨɥɨɝɢɹ ɩɨɥɭɱɢɥɚ ɫɬɚɬɭɫ 

«ɇɚɰɢɨɧɚɥɶɧɨɝɨ ɩɪɨɟɤɬɚ Ɋɨɫɫɢɢ». 
 

ɉɨɬɪɟɛɥɟɧɢɟ ɷɧɟɪɝɨɪɟɫɭɪɫɨɜ 

ɉɨɬɪɟɛɥɟɧɢɟ ɷɧɟɪɝɨɪɟɫɭɪɫɨɜ ɭɫɬɚɧɨɜɤɚɦɢ ɢɡɨɦɟɪɢɡɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɬɚɛɥɢɰɟ 
7.15 [Ʉɭɡɶɦɢɧɚ Ɋ.ɂ., Ɏɪɨɥɨɜ Ɇ.ɉ. ɂɡɨɦɟɪɢɡɚɰɢɹ – ɩɪɨɰɟɫɫ ɩɨɥɭɱɟɧɢɹ ɷɤɨɥɨɝɢɱɟɫɤɢ 
ɱɢɫɬɵɯ ɛɟɧɡɢɧɨɜ]. 

 

Ɍɚɛɥɢɰɚ 7.15 – ɉɨɬɪɟɛɥɟɧɢɟ ɷɧɟɪɝɨɪɟɫɭɪɫɨɜ ɭɫɬɚɧɨɜɤɚɦɢ ɢɡɨɦɟɪɢɡɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɭɫɬɚɧɨɜɤɢ 

ɉɨɬɪɟɛɥɟɧɢɟ 
ɬɨɩɥɢɜɚ 

ɉɨɬɪɟɛɥɟɧɢɟ 
ɷɥ. ɷɧɟɪɝɢɢ 

ɉɨɬɪɟɛɥɟɧɢɟ 
ɩɚɪɚ 

Ɉɯɥɚɠɞɚɸɳɚɹ 
ɜɨɞɚ 

 ɬ.ɭ.ɬ./ɬɵɫ.ɬ (ɤȼɬ-ɱɚɫ/ɬ) Ƚɤɚɥ/ɬɵɫ.ɬ 
(ɦ3/ɬ, ∆Ɍ=17 

ɋ) 
ɂɡɨɦɟɪɢɡɚɰɢɹ 35 – 102 20 – 30 10 – 40 3 – 8 

 

ȼɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ 

ȼɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɨɬ ɞɟɹɬɟɥɶɧɨɫɬɢ ɩɟɪɫɩɟɤɬɢɜɧɨɝɨ ɩɪɨɰɟɫɫɚ 
ɂɡɨɦɚɥɤ-4 ɚɧɚɥɨɝɢɱɧɨ ɜɨɡɞɟɣɫɬɜɢɸ ɭɫɬɚɧɨɜɨɤ ɢɡɨɦɟɪɢɡɚɰɢɢ ɋ5 – ɋ6. Ɋɚɛɨɬɚ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɭɫɬɚɧɨɜɨɤ ɢɡɨɦɟɪɢɡɚɰɢɢ ɫɜɹɡɚɧɚ ɫ ɜɵɛɪɨɫɨɦ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ. Ʉ 
ɨɪɝɚɧɢɡɨɜɚɧɧɵɦ ɜɵɛɪɨɫɚɦ ɨɬɧɨɫɹɬɫɹ ɜɵɛɪɨɫɵ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɨɬ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɩɟɱɟɣ ɱɟɪɟɡ ɞɵɦɨɜɭɸ ɬɪɭɛɭ, ɜɵɛɪɨɫɵ ɝɚɡɨɜ ɪɟɝɟɧɟɪɚɰɢɢ ɤɚɬɚɥɢɡɚɬɨɪɚ ɢɡɨɦɟɪɢɡɚɰɢɢ, 
ɝɚɡɨɜ ɩɚɫɫɢɜɚɰɢɢ ɤɚɬɚɥɢɡɚɬɨɪɚ ɝɢɞɪɨɨɱɢɫɬɤɢ, ɝɚɡɨɜ ɪɟɝɟɧɟɪɚɰɢɢ ɚɞɫɨɪɛɟɧɬɚ-

ɨɫɭɲɢɬɟɥɹ ɜɨɞɨɪɨɞɫɨɞɟɪɠɚɳɟɝɨ ɝɚɡɚ ɱɟɪɟɡ ɫɜɟɱɢ, ɜɵɛɪɨɫɵ ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ ɧɚ 
ɮɚɤɟɥɟ ɡɚɤɪɵɬɨɝɨ ɬɢɩɚ. Ʉ ɧɟɨɪɝɚɧɢɡɨɜɚɧɧɵɦ ɜɵɛɪɨɫɚɦ ɨɬɧɨɫɹɬɫɹ ɜɵɛɪɨɫɵ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɚɬɦɨɫɮɟɪɭ ɱɟɪɟɡ ɧɟɩɥɨɬɧɨɫɬɢ ɮɥɚɧɰɟɜɵɯ ɫɨɟɞɢɧɟɧɢɣ ɚɩɩɚɪɚɬɨɜ, 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɯ ɤɥɚɩɚɧɨɜ, ɧɟɩɥɨɬɧɨɫɬɢ ɫɚɥɶɧɢɤɨɜɵɯ ɭɩɥɨɬɧɟɧɢɣ 
ɡɚɩɨɪɧɨ-ɪɟɝɭɥɢɪɭɸɳɟɣ ɚɪɦɚɬɭɪɵ, ɬɨɪɰɟɜɵɟ ɭɩɥɨɬɧɟɧɢɹ ɧɚɫɨɫɨɜ ɢ ɭɩɥɨɬɧɟɧɢɹ 
ɩɨɞɜɢɠɧɵɯ ɫɨɟɞɢɧɟɧɢɣ ɤɨɦɩɪɟɫɫɨɪɨɜ. 
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ȼɵɛɪɨɫɵ ɜ ɚɬɦɨɫɮɟɪɭ ɫɜɹɡɚɧɵ ɫ ɪɚɛɨɬɨɣ ɩɟɱɟɣ ɭɫɬɚɧɨɜɤɢ , ɫɛɪɨɫɨɜ ɧɚ ɡɚɤɪɵɬɵɣ 
ɮɚɤɟɥ (ɜɵɛɪɨɫɵ ɞɢɨɤɫɢɞɚ ɢ ɨɤɫɢɞɚ ɚɡɨɬɚ, ɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ, ɦɟɬɚɧɚ, ɞɢɨɤɫɢɞɚ ɫɟɪɵ, 
ɛɟɧɡ-ɚɥɶɮɚ-ɩɢɪɟɧɚ) ɢ ɧɟɨɪɝɚɧɢɡɨɜɚɧɧɵɟ ɜɵɛɪɨɫɵ ɨɬ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
(ɫɟɪɨɜɨɞɨɪɨɞ, ɚɦɦɢɚɤ, ɭɝɥɟɜɨɞɨɪɨɞɵ ɋ1 – ɋ10, ɛɟɧɡɨɥ). 

ɋɬɨɱɧɵɟ ɜɨɞɵ 

ɋɬɨɱɧɵɟ ɜɨɞɵ ɭɫɬɚɧɨɜɨɤ ɢɡɨɦɟɪɢɡɚɰɢɢ ɡɚɝɪɹɡɧɟɧɵ ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ ɨɬ 
ɪɟɮɥɟɤɫɧɨɣ ɟɦɤɨɫɬɢ ɞɪɟɧɚɠɧɨɝɨ ɨɬɫɬɨɣɧɢɤɚ ɢ ɩɨɩɚɞɚɸɳɢɦɢ ɜ ɫɬɨɤɢ ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɭɬɟɱɟɤ ɢɡ ɧɟɩɥɨɬɧɨɫɬɟɣ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɉɪɢ ɩɪɢɦɟɧɟɧɢɢ ɯɥɨɪɢɞ-ɚɥɸɦɢɧɢɟɜɨɝɨ 
ɤɚɬɚɥɢɡɚɬɨɪɚ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɨɛɴɟɦ ɫɬɨɱɧɵɯ ɜɨɞ ɨɛɪɚɡɭɟɬɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɡɚɝɪɹɡɧɟɧɢɹ ɜɨɞɵ ɨɬɪɚɛɨɬɚɧɧɨɣ ɝɢɞɪɨɨɤɢɫɶɸ ɧɚɬɪɢɹ ɢɡ ɫɢɫɬɟɦɵ ɨɱɢɫɬɤɢ. 

Ɉɛɪɚɡɭɸɳɢɟɫɹ ɨɬɯɨɞɵ 

ȼ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɭɫɬɚɧɨɜɤɢ ɢɡɨɦɟɪɢɡɚɰɢɢ ɨɛɪɚɡɭɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɨɬɯɨɞɵ: 
Ɉɬɪɚɛɨɬɚɧɧɵɣ ɤɚɬɚɥɢɡɚɬɨɪ ɢɡɨɦɟɪɢɡɚɰɢɢ, ɨɬɪɚɛɨɬɚɧɧɵɣ ɰɟɨɥɢɬ (ɚɞɫɨɪɛɟɧɬ 
ɨɫɭɲɢɬɟɥɶ ɝɚɡɨɜ NaX), ɨɬɪɚɛɨɬɚɧɧɵɟ ɮɚɪɮɨɪɨɜɵɟ ɲɚɪɵ (ɤɟɪɚɦɢɱɟɫɤɚɹ ɡɚɝɪɭɡɤɚ 
ɪɟɚɤɬɨɪɨɜ), ɨɬɪɚɛɨɬɚɧɧɵɟ ɮɚɪɮɨɪɨɜɵɟ ɲɚɪɵ (ɤɟɪɚɦɢɱɟɫɤɚɹ ɡɚɝɪɭɡɤɚ ɨɫɭɲɢɬɟɥɟɣ 
ɜɨɞɨɪɨɞɫɨɞɟɪɠɚɳɟɝɨ ɝɚɡɚ), ɦɚɫɥɚ ɢɧɞɭɫɬɪɢɚɥɶɧɵɟ ɨɬɪɚɛɨɬɚɧɧɵɟ, ɦɚɫɥɚ 
ɤɨɦɩɪɟɫɫɨɪɧɵɟ ɨɬɪɚɛɨɬɚɧɧɵɟ, ɤɢɫɥɚɹ ɜɨɞɚ. 

 

7.5 ɍɫɬɚɧɨɜɤɢ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ 

 

7.5.1 Ʉɚɬɚɥɢɬɢɱɟɫɤɢɣ ɤɪɟɤɢɧɝ ɫ ɭɥɶɬɪɚɤɨɪɨɬɤɢɦ ɜɪɟɦɟɧɟɦ ɤɨɧɬɚɤɬɚ 
(ɦɢɥɥɢɫɟɤɭɧɞɚ) 

 

Ɉɩɢɫɚɧɢɟ 

ȼ ɫɜɹɡɢ ɫ ɭɬɹɠɟɥɟɧɢɟɦ ɫɵɪɶɹ ɩɪɨɰɟɫɫɚ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ ɜ ɩɨɫɥɟɞɧɟɟ 
ɞɟɫɹɬɢɥɟɬɢɟ ɩɨɹɜɢɥɢɫɶ ɭɫɬɚɧɨɜɤɢ ɫ ɭɥɶɬɪɚɤɨɪɨɬɤɢɦ ɜɪɟɦɟɧɟɦ ɤɨɧɬɚɤɬɚ, ɩɨɡɜɨɥɹɸɳɢɦ 
ɦɢɧɢɦɚɥɶɧɨ ɡɚɤɨɤɫɨɜɵɜɚɬɶ ɤɚɬɚɥɢɡɚɬɨɪ – ɩɪɨɰɟɫɫ Millisecond Catalytic Cracking (MSCC), 

ɞɚɥɟɟ ɧɚɡɵɜɚɟɦɵɣ «Ɇɢɥɥɢɫɟɤɨɧɞ» [1]. 
Ɉɫɧɨɜɧɨɟ ɨɬɥɢɱɢɟ ɩɪɨɰɟɫɫɚ MSCC ɨɬ ɬɪɚɞɢɰɢɨɧɧɵɯ ɭɫɬɚɧɨɜɨɤ ɫ ɥɢɮɬ-

ɪɟɚɤɬɨɪɨɦ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨ ɤɨɧɬɚɤɬ ɤɚɬɚɥɢɡɚɬɨɪɚ ɢ ɫɵɪɶɹ ɩɪɨɢɫɯɨɞɢɬ ɜ ɧɚɩɪɚɜɥɟɧɢɢ 
ɫɜɟɪɯɭ ɜɧɢɡ (ɪɢɫɭɧɨɤ 7.5). ɉɪɢ ɷɬɨɦ ɧɚɢɛɨɥɟɟ ɥɟɝɤɨɟ ɫɵɪɶɟ ɜɫɬɭɩɚɟɬ ɜ ɤɨɧɬɚɤɬ ɫ 
ɤɚɬɚɥɢɡɚɬɨɪɨɦ ɜ ɝɚɡɨɨɛɪɚɡɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɬɹɠɟɥɚɹ ɱɚɫɬɶ – ɜ ɦɟɥɤɨɞɢɫɩɟɪɫɧɨɦ 
ɫɨɫɬɨɹɧɢɢ. ɇɟɩɪɨɪɟɚɝɢɪɨɜɚɜɲɚɹ ɱɚɫɬɶ ɩɨɞɜɟɪɝɚɟɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɤɨɧɜɟɪɫɢɢ ɜ 
ɧɢɠɧɟɣ ɱɚɫɬɢ ɪɟɚɤɬɨɪɚ (ɫɬɪɢɩɩɢɧɝ-ɤɚɦɟɪɟ), ɜ ɤɢɩɹɳɟɦ ɫɥɨɟ ɤɚɬɚɥɢɡɚɬɨɪɚ, ɝɞɟ 
ɩɪɨɜɨɞɢɬɫɹ ɨɬɩɚɪɤɚ ɬɹɠɟɥɵɯ ɩɪɨɞɭɤɬɨɜ ɪɟɚɤɰɢɢ ɩɪɢ ɩɨɦɨɳɢ ɜɨɞɹɧɨɝɨ ɩɚɪɚ. 
Ɍɟɦɩɟɪɚɬɭɪɚ ɜ ɫɬɪɢɩɩɢɧɝ-ɤɚɦɟɪɟ ɪɟɚɤɬɨɪɚ ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ ɧɚ ɭɪɨɜɧɟ 520–560 °ɋ ɩɪɢ 
ɩɨɦɨɳɢ ɪɟɝɟɧɟɪɢɪɨɜɚɧɧɨɝɨ ɤɚɬɚɥɢɡɚɬɨɪɚ, ɩɨɫɬɭɩɚɸɳɟɝɨ ɢɡ ɪɟɝɟɧɟɪɚɬɨɪɚ. 

Ⱦɚɧɧɚɹ ɫɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɢɬɶ ɡɧɚɱɢɬɟɥɶɧɨ ɛɨɥɟɟ ɜɵɫɨɤɢɣ ɜɵɯɨɞ 
ɠɢɞɤɢɯ ɩɪɨɞɭɤɬɨɜ, ɱɟɦ ɜ ɬɪɚɞɢɰɢɨɧɧɨɦ ɩɪɨɰɟɫɫɟ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ, ɩɪɢ ɦɚɥɵɯ 
ɤɚɩɢɬɚɥɶɧɵɯ ɡɚɬɪɚɬɚɯ. 

ɋɨɱɟɬɚɧɢɟ ɞɜɭɯ ɮɚɤɬɨɪɨɜ – ɛɵɫɬɪɨɝɨ ɪɚɡɞɟɥɟɧɢɹ ɤɚɬɚɥɢɡɚɬɨɪɚ ɢ ɩɚɪɨɜ ɢ 
ɧɟɛɨɥɶɲɨɝɨ ɨɛɴɟɦɚ ɪɟɚɤɰɢɨɧɧɨɣ ɡɨɧɵ – ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɨɤɪɚɳɟɧɢɟ ɧɟɠɟɥɚɬɟɥɶɧɵɯ 
ɜɬɨɪɢɱɧɵɯ ɪɟɚɤɰɢɣ. ȼ ɩɪɨɰɟɫɫɟ ɡɧɚɱɢɬɟɥɶɧɨ ɫɨɤɪɚɳɚɟɬɫɹ ɜɪɟɦɹ ɤɨɧɬɚɤɬɚ ɫɵɪɶɹ ɢ 
ɤɚɬɚɥɢɡɚɬɨɪɚ (ɞɨ 0,1 ɫ) ɜɦɟɫɬɨ ɯɚɪɚɤɬɟɪɧɵɯ ɞɥɹ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ ɫ ɥɢɮɬ-

ɪɟɚɤɬɨɪɨɦ 2–4 ɫ, ɱɬɨ ɫɬɢɦɭɥɢɪɭɟɬ ɜ ɩɟɪɜɢɱɧɵɯ ɪɟɚɤɰɢɹɯ ɞɟɫɬɪɭɤɰɢɸ ɢɫɯɨɞɧɵɯ 

ɭɝɥɟɜɨɞɨɪɨɞɨɜ. 
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Ɋɢɫɭɧɨɤ 7.5 – ɪɟɚɤɬɨɪɧɨ-ɪɟɝɟɧɟɪɚɬɨɪɧɵɣ ɛɥɨɤ ɩɪɨɰɟɫɫɚ MSCC 

1 – ɪɟɚɤɬɨɪ, 2 – ɪɟɝɟɧɟɪɚɬɨɪ, 3 – ɫɩɟɰɢɚɥɶɧɚɹ ɡɚɞɜɢɠɤɚ ɪɟɝɟɧɟɪɢɪɨɜɚɧɧɨɝɨ 
ɤɚɬɚɥɢɡɚɬɨɪɚ, 4 – ɫɩɟɰɢɚɥɶɧɚɹ ɡɚɞɜɢɠɤɚ ɝɨɪɹɱɟɝɨ ɤɚɬɚɥɢɡɚɬɨɪɚ ɜ ɫɬɪɢɩɩɟɪ, 5 – 

ɫɩɟɰɢɚɥɶɧɚɹ ɡɚɞɜɢɠɤɚ ɨɬɪɚɛɨɬɚɧɧɨɝɨ ɤɚɬɚɥɢɡɚɬɨɪɚ, 6 – ɫɩɟɰɢɚɥɶɧɚɹ ɡɚɞɜɢɠɤɚ 
ɰɢɪɤɭɥɢɪɭɸɳɟɝɨ ɤɚɬɚɥɢɡɚɬɨɪɚ[2] 

 

ɋɪɚɜɧɢɬɟɥɶɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɪɚɛɨɬɵ ɭɫɬɚɧɨɜɨɤ ɫ ɥɢɮɬ-ɪɟɚɤɬɨɪɨɦ FCC ɢ 
Ɇɢɥɥɢɫɟɤɨɧɞ (MSCC) ɩɪɢɜɟɞɟɧɵ ɧɢɠɟ: 

FCC  MSCC 

ɋɜɨɣɫɬɜɚ ɫɵɪɶɹ: 
– ɩɥɨɬɧɨɫɬɶ ρ15

15, ɤɝ/ɦ3    916  913 

– ɤɨɤɫɭɟɦɨɫɬɶ, % ɦɚc.    1,2  1,2 

ȼɵɯɨɞ ɩɪɨɞɭɤɬɨɜ, % ɨɛ.: 
∑ ɋ1–ɋ2      7,4  3,6 

∑ C3–C4      21,5  20,5 

ɛɟɧɡɢɧ (C5–221ºC)     50,4  57,0 

ɥɟɝɤɢɣ ɝɚɡɨɣɥɶ (221–360ºɋ)   21,5  20,6 

ɬɹɠɟɥɵɣ ɝɚɡɨɣɥɶ (> 360ºɋ)   9,1  9,0 

ɤɨɤɫ, % ɦɚɫ.      5,8  5,5 

ɋɬɟɩɟɧɶ ɩɪɨɪɚɛɨɬɤɢ 

ɉɪɨɰɟɫɫ ɪɚɡɪɚɛɨɬɚɧ ɤɨɦɩɚɧɢɟɣ BAR-CO Processes Joint Venture ɜ 1991 ɝ., 
ɨɫɧɨɜɧɵɦ ɥɢɰɟɧɡɢɚɪɨɦ ɹɜɥɹɟɬɫɹ ɚɦɟɪɢɤɚɧɫɤɚɹ ɤɨɦɩɚɧɢɹ UOP LLC. ɉɟɪɜɚɹ ɭɫɬɚɧɨɜɤɚ 
ɩɭɳɟɧɚ ɜ 1994 ɝ [3]. ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɜ ɦɢɪɟ ɪɚɛɨɬɚɟɬ ɧɟɫɤɨɥɶɤɨ ɭɫɬɚɧɨɜɨɤ ɩɨ 
ɬɟɯɧɨɥɨɝɢɢ MSCC, ɜ ɬ.ɱ. ɧɚ ɡɚɜɨɞɚɯ ɋɇȽ: 

– ɈȺɈ «Ɇɨɡɵɪɫɤɢɣ ɇɉɁ», ɝ. Ɇɨɡɵɪɶ, Ȼɟɥɨɪɭɫɫɢɹ; 
– TNGIZT, ɝ. Ɍɭɪɤɦɟɧɛɚɲɢ, Ɍɭɪɤɦɟɧɢɫɬɚɧ. 
Ⱦɨɫɬɢɝɚɟɦɵɟ ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɩɪɟɢɦɭɳɟɫɬɜɚ 

Ɉɫɧɨɜɧɵɦɢ ɷɤɨɥɨɝɢɱɟɫɤɢɦɢ ɩɪɟɢɦɭɳɟɫɬɜɚɦɢ ɩɪɨɰɟɫɫɚ ɹɜɥɹɸɬɫɹ: 
– ɫɧɢɠɟɧɢɟ ɜɵɛɪɨɫɨɜ CO ɢ ɋɈ2, ɚ ɬɚɤɠɟ ɨɤɫɢɞɨɜ ɫɟɪɵ ɢ ɚɡɨɬɚ, ɢɡ ɪɟɝɟɧɟɪɚɬɨɪɚ 

ɜɫɥɟɞɫɬɜɢɟ ɫɧɢɠɟɧɢɹ ɜɵɯɨɞɚ ɤɨɤɫɚ ɜ ɩɪɨɰɟɫɫɟ ɤɪɟɤɢɧɝɚ; 
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– ɫɧɢɠɟɧɢɟ ɨɛɪɚɡɨɜɚɧɢɹ ɩɨɛɨɱɧɵɯ ɩɪɨɞɭɤɬɨɜ (ɥɟɝɤɨɝɨ ɢ ɬɹɠɟɥɨɝɨ ɝɚɡɨɣɥɹ). 
Эɤɨɧɨɦɢɱɟɫɤɢɟ ɚɫɩɟɤɬɵ ɜɧɟɞɪɟɧɢɹ 

ɉɨ ɫɪɚɜɧɟɧɢɸ ɫ ɬɪɚɞɢɰɢɨɧɧɨɣ ɭɫɬɚɧɨɜɤɨɣ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ ɫ ɥɢɮɬ-

ɪɟɚɤɬɨɪɨɦ ɬɟɯɧɨɥɨɝɢɹ MSCC ɨɛɟɫɩɟɱɢɜɚɟɬ: 
 ɫɭɳɟɫɬɜɟɧɧɨɟ ɩɨɜɵɲɟɧɢɟ ɜɵɯɨɞɚ ɰɟɥɟɜɵɯ ɩɪɨɞɭɤɬɨɜ; 
 ɭɥɭɱɲɟɧɢɟ ɤɚɱɟɫɬɜɚ ɩɪɨɞɭɤɬɨɜ; 
 ɩɨɜɵɲɟɧɢɟ ɧɚɞɟɠɧɨɫɬɢ ɢ ɫɧɢɠɟɧɢɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɢ ɤɚɩɢɬɚɥɶɧɵɯ 

ɡɚɬɪɚɬ. 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɨɫɨɛɟɧɧɨɫɬɢ ɧɨɜɨɝɨ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɧɨɝɨ ɩɪɨɰɟɫɫɚ 

ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ ɤɚɬɚɥɢɡɚɬɨɪɚ ɜɤɥɸɱɚɸɬ: 
 ɭɧɢɤɚɥɶɧɭɸ ɫɢɫɬɟɦɭ ɤɨɧɬɚɤɬɢɪɨɜɚɧɢɹ ɫɵɪɶɹ ɫ ɤɚɬɚɥɢɡɚɬɨɪɨɦ; 
 ɡɨɧɭ ɪɟɚɤɰɢɢ ɫ ɭɥɶɬɪɚɤɨɪɨɬɤɢɦ ɜɪɟɦɟɧɟɦ ɤɨɧɬɚɤɬɢɪɨɜɚɧɢɹ. 

Ȼɥɚɝɨɞɚɪɹ ɦɚɥɨɦɭ ɜɪɟɦɟɧɢ ɤɨɧɬɚɤɬɢɪɨɜɚɧɢɹ ɩɪɨɰɟɫɫ MSCC ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɟ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɩɪɟɢɦɭɳɟɫɬɜɚ: 

 ɫɧɢɠɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɪɟɝɟɧɟɪɚɬɨɪɟ;  
 ɩɨɜɵɲɟɧɢɟ ɤɪɚɬɧɨɫɬɢ ɰɢɪɤɭɥɹɰɢɢ ɤɚɬɚɥɢɡɚɬɨɪɚ;  
 ɦɟɧɶɲɚɹ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɨɯɥɚɠɞɟɧɢɢ ɤɚɬɚɥɢɡɚɬɨɪɚ;  
 ɛɨɥɶɲɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɢ ɩɟɪɟɪɚɛɨɬɤɟ ɨɫɬɚɬɨɱɧɨɝɨ ɫɵɪɶɹ. 

 

7.5.2 Ʉɚɬɚɥɢɬɢɱɟɫɤɢɣ ɤɪɟɤɢɧɝ ɨɫɬɚɬɨɱɧɨɝɨ ɫɵɪɶɹ ɫ ɞɜɭɯɫɬɭɩɟɧɱɚɬɨɣ 
ɪɟɝɟɧɟɪɚɰɢɟɣ 

 

Ɉɩɢɫɚɧɢɟ 

ɋɯɟɦɚ ɪɟɚɤɬɨɪɧɨ-ɪɟɝɟɧɟɪɚɬɨɪɧɨɝɨ ɛɥɨɤɚ ɭɫɬɚɧɨɜɤɢ RCC (Residual Catalytic 

Cracking) ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 7.6 [4]. Ɋɟɝɟɧɟɪɢɪɨɜɚɧɧɵɣ ɤɚɬɚɥɢɡɚɬɨɪ ɫɦɟɲɢɜɚɸɬ ɭ 
ɨɫɧɨɜɚɧɢɹ ɥɢɮɬ-ɪɟɚɤɬɨɪɚ ɫ ɬɹɠɟɥɵɦ ɫɵɪɶɟɦ, ɤɨɬɨɪɨɟ ɛɥɚɝɨɞɚɪɹ ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɨɣ 
ɫɢɫɬɟɦɟ ɜɜɨɞɚ ɧɚɯɨɞɢɬɫɹ ɜ ɞɢɫɩɟɪɝɢɪɨɜɚɧɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɱɬɨ ɫɩɨɫɨɛɫɬɜɭɟɬ 
ɭɜɟɥɢɱɟɧɢɸ ɜɵɯɨɞɚ ɛɟɧɡɢɧɚ ɢ ɞɪɭɝɢɯ ɰɟɧɧɵɯ ɩɪɨɞɭɤɬɨɜ. ȼ ɥɢɮɬ-ɪɟɚɤɬɨɪɟ 1 ɢɞɟɬ 
ɩɪɨɰɟɫɫ ɤɪɟɤɢɧɝɚ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 510–520 °ɋ, ɤɨɬɨɪɵɣ ɡɚɜɟɪɲɚɟɬɫɹ ɜ ɪɟɚɤɬɨɪɟ-

ɫɟɩɚɪɚɬɨɪɟ 2. Ⱦɚɥɟɟ ɡɚɤɨɤɫɨɜɚɧɧɵɣ ɤɚɬɚɥɢɡɚɬɨɪ ɩɨɩɚɞɚɟɬ ɜ ɞɜɭɯɫɬɭɩɟɧɱɚɬɵɣ 
ɪɟɝɟɧɟɪɚɬɨɪ 3. Ⱦɜɭɯɫɬɭɩɟɧɱɚɬɚɹ ɪɟɝɟɧɟɪɚɰɢɹ ɩɨɡɜɨɥɹɟɬ ɫɧɢɡɢɬɶ ɬɟɦɩɟɪɚɬɭɪɭ 
ɪɟɝɟɧɟɪɚɰɢɢ ɤɚɬɚɥɢɡɚɬɨɪɚ. Ȼɨɥɶɲɚɹ ɱɚɫɬɶ ɤɨɤɫɚ ɜɵɝɨɪɚɟɬ ɧɚ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ 
ɪɟɝɟɧɟɪɚɰɢɢ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 670–690°ɋ. ɉɨɫɥɟ ɷɬɨɝɨ ɱɚɫɬɢɱɧɨ ɪɟɝɟɧɟɪɢɪɨɜɚɧɧɵɣ 
ɤɚɬɚɥɢɡɚɬɨɪ ɫɚɦɨɬɟɤɨɦ ɩɨɫɬɭɩɚɟɬ ɧɚ ɜɬɨɪɭɸ ɫɬɭɩɟɧɶ, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ ɞɨɠɢɝ 
ɨɫɬɚɬɨɱɧɨɝɨ ɤɨɤɫɚ. Ⱦɵɦɨɜɵɟ ɝɚɡɵ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɜɵɜɨɞɹɬɫɹ ɢɡ ɪɟɝɟɧɟɪɚɬɨɪɚ ɱɟɪɟɡ ɟɝɨ 
ɩɟɪɜɭɸ ɫɬɭɩɟɧɶ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɤɢɫɥɨɪɨɞ, ɩɨɞɚɜɚɟɦɵɣ 
ɧɚ ɪɟɝɟɧɟɪɚɰɢɸ ɤɚɬɚɥɢɡɚɬɨɪɚ. Ⱦɨɩɨɥɧɢɬɟɥɶɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ 
ɞɨɫɬɢɝɚɟɬɫɹ ɬɚɤɠɟ ɡɚ ɫɱɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɯɨɥɨɞɢɥɶɧɢɤɚ ɤɚɬɚɥɢɡɚɬɨɪɚ 4 ɜ ɩɥɨɬɧɨɣ 
ɮɚɡɟ. ɇɚ ɭɫɬɚɧɨɜɤɟ ɫ ɞɜɭɯɫɬɭɩɟɧɱɚɬɨɣ ɪɟɝɟɧɟɪɚɰɢɟɣ ɦɨɠɧɨ ɩɟɪɟɪɚɛɚɬɵɜɚɬɶ ɫɵɪɶɟ ɫ 
ɤɨɤɫɭɟɦɨɫɬɶɸ ɩɨ Ʉɨɧɪɚɞɫɨɧɭ ɞɨ 10% ɦɚɫ. Ƚɚɡɨɩɪɨɞɭɤɬɨɜɚɹ ɫɦɟɫɶ ɪɚɡɞɟɥɹɟɬɫɹ ɜ 
ɤɨɥɨɧɧɟ 6. 

Ɉɬɥɢɱɢɬɟɥɶɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ ɩɪɨɰɟɫɫɚ: ɞɢɫɩɟɪɝɢɪɨɜɚɧɢɟ ɫɵɪɶɹ ɫ ɩɨɦɨɳɶɸ 
ɪɟɰɢɪɤɭɥɢɪɭɸɳɢɯ ɥɟɝɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ ɝɚɡɨɜ, ɩɨɞɚɱɚ ɷɬɢɯ ɝɚɡɨɜ ɧɢɠɟ ɬɨɱɤɢ ɜɜɨɞɚ 
ɫɵɪɶɹ ɞɥɹ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɚɤɬɢɜɧɨɫɬɢ ɤɚɬɚɥɢɡɚɬɨɪɚ ɢ ɩɚɫɫɢɜɚɰɢɢ ɨɬɥɚɝɚɸɳɢɯɫɹ ɧɚ ɧɟɦ 
ɦɟɬɚɥɥɨɜ; ɧɚɥɢɱɢɟ ɞɜɭɯɫɬɭɩɟɧɱɚɬɨɝɨ ɪɟɝɟɧɟɪɚɬɨɪɚ [5]. 
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Ɋɢɫɭɧɨɤ 7.6 – Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ ɨɫɬɚɬɨɱɧɨɝɨ 

ɫɵɪɶɹ ɫ ɞɜɭɯɫɬɭɩɟɧɱɚɬɨɣ ɪɟɝɟɧɟɪɚɰɢɟɣ 

1 – ɥɢɮɬ-ɪɟɚɤɬɨɪ, 2 – ɪɟɚɤɬɨɪ-ɫɟɩɚɪɚɬɨɪ; 3 – ɰɢɤɥɨɧɵ, 4 – ɞɜɭɯɫɬɭɩɟɧɱɚɬɵɣ 
ɪɟɝɟɧɟɪɚɬɨɪ, 5 – ɯɨɥɨɞɢɥɶɧɢɤ ɤɚɬɚɥɢɡɚɬɨɪɚ; 6 – ɪɟɤɬɢɮɢɤɚɰɢɨɧɧɚɹ ɤɨɥɨɧɧɚ;  

7, 8, 12, 13, 14 – ɧɚɫɨɫɵ; 9, 15 – ɬɟɩɥɨɨɛɦɟɧɧɢɤɢ; 10, 16 – ɚɩɩɚɪɚɬɵ ɜɨɡɞɭɲɧɨɝɨ 
ɨɯɥɚɠɞɟɧɢɹ; 11 – ɟɦɤɨɫɬɶ; 

I – ɨɫɬɚɬɨɱɧɨɟ ɫɵɪɶɟ, II – ɝɚɡ-ɪɚɡɛɚɜɢɬɟɥɶ; III – ɜɨɡɞɭɯ; IV – ɞɵɦɨɜɵɟ ɝɚɡɵ; V – ɝɚɡ;  
VI – ɜɨɞɚ; VII – ɛɟɧɡɢɧ; VIII – ɥɟɝɤɢɣ ɝɚɡɨɣɥɶ; IX – ɨɫɬɚɬɨɤ ɜɵɲɟ 371°ɋ 

 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɵɪɶɹ ɢ ɜɵɯɨɞɚ ɩɪɨɞɭɤɬɨɜ ɩɪɨɰɟɫɫɚ RCC ɩɪɢɜɟɞɟɧɚ ɧɢɠɟ [1]: 

ɉɥɨɬɧɨɫɬɶ, ɤɝ/ɦ3    907 

Ʉɨɤɫɭɟɦɨɫɬɶ, % ɦɚɫ.   0,26 

ȼɵɯɨɞ ɩɪɨɞɭɤɬɨɜ, % ɨɛ. 
∑ɋ2      2,6 

∑ɋ3      12,4 

∑ɋ4      17,8 

ɛɟɧɡɢɧ (ɧ.ɤ.–193ºɋ)    59,7 

ɥɟɝɤɢɣ ɝɚɡɨɣɥɶ (193–371 ºɋ)  7,7 

ɨɫɬɚɬɨɤ ɜɵɲɟ 371ºɋ    10,9 

ɤɨɤɫ, % ɦɚɫ.     4,5 

 

ɋɬɟɩɟɧɶ ɩɪɨɪɚɛɨɬɤɢ 

ɉɪɨɰɟɫɫ ɪɚɡɪɚɛɨɬɚɧ ɤɨɦɩɚɧɢɟɣ UOP LLC ɜ 1983 ɝ., ɥɢɰɟɧɡɢɚɪɨɦ ɹɜɥɹɟɬɫɹ ɷɬɚ ɠɟ 
ɤɨɦɩɚɧɢɹ. ɉɟɪɜɚɹ ɭɫɬɚɧɨɜɤɚ ɩɭɳɟɧɚ ɜ 1983 ɝ [3]. ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɜ ɦɢɪɟ ɪɚɛɨɬɚɟɬ 
39 ɭɫɬɚɧɨɜɨɤ ɩɨ ɬɟɯɧɨɥɨɝɢɢ RCC. ȼ Ɋɨɫɫɢɢ ɭɫɬɚɧɨɜɤɢ ɬɢɩɚ RCC ɨɬɫɭɬɫɬɜɭɸɬ. 

Ⱦɨɫɬɢɝɚɟɦɵɟ ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɩɪɟɢɦɭɳɟɫɬɜɚ 

ɗɤɨɥɨɝɢɱɟɫɤɢɟ ɩɪɟɢɦɭɳɟɫɬɜɚ ɩɪɨɰɟɫɫɚ ɫɜɹɡɚɧɵ ɫ ɪɚɫɲɢɪɟɧɢɟɦ ɧɨɦɟɧɤɥɚɬɭɪɵ 
ɫɵɪɶɟɜɵɯ ɪɟɫɭɪɫɨɜ ɡɚ ɫɱɟɬ ɜɨɜɥɟɱɟɧɢɹ ɜ ɩɟɪɟɪɚɛɨɬɤɭ ɬɹɠɟɥɵɯ ɧɟɮɬɹɧɵɯ ɨɫɬɚɬɤɨɜ, ɜ 
ɬ.ɱ. ɜɬɨɪɢɱɧɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ. 

Эɤɨɧɨɦɢɱɟɫɤɢɟ ɚɫɩɟɤɬɵ ɜɧɟɞɪɟɧɢɹ 

Ɍɟɯɧɨɥɨɝɢɹ RCC ɨɛɥɚɞɚɟɬ ɫɥɟɞɭɸɳɢɦɢ ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 
ɬɪɚɞɢɰɢɨɧɧɵɦɢ ɬɟɯɧɨɥɨɝɢɹɦɢ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ: 
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ɚ) ɜɨɡɦɨɠɧɨɫɬɶ ɩɟɪɟɪɚɛɨɬɤɢ ɫɵɪɶɹ ɫ ɤɨɤɫɭɟɦɨɫɬɶɸ ɞɨ 10% ɦɚɫ. ɢ 
ɫɨɞɟɪɠɚɧɢɟɦ ɦɟɬɚɥɥɨɜ ɞɨ 10 ɦɝ/ɤɝ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɪɚɫɲɢɪɢɬɶ ɞɨɩɭɫɬɢɦɵɣ 
ɫɵɪɶɟɜɨɣ ɞɢɚɩɚɡɨɧ ɢ ɭɜɟɥɢɱɢɬɶ ɜɵɪɚɛɨɬɤɭ ɰɟɥɟɜɵɯ ɩɪɨɞɭɤɬɨɜ; 

ɛ) ɜɨɡɦɨɠɧɨɫɬɶ ɩɟɪɟɪɚɛɨɬɤɢ ɬɹɠɟɥɵɯ ɜɵɫɨɤɨɜɹɡɤɢɯ ɧɟɮɬɟɣ, 
ɜɵɫɨɤɨɫɟɪɧɢɫɬɨɝɨ ɫɵɪɶɹ; 

ɜ) ɜɵɫɨɤɚɹ ɝɢɛɤɨɫɬɶ ɩɨ ɫɵɪɶɸ, ɜɨɡɦɨɠɧɨɫɬɶ ɷɤɫɩɥɭɚɬɚɰɢɢ ɭɫɬɚɧɨɜɤɢ ɧɚ 
ɨɛɵɱɧɨɦ ɞɢɫɬɢɥɥɹɬɧɨɦ ɫɵɪɶɟ. 

 

7.5.3 Ʉɚɬɚɥɢɬɢɱɟɫɤɢɣ ɤɪɟɤɢɧɝ ɨɫɬɚɬɨɱɧɨɝɨ ɫɵɪɶɹ ɫ ɞɜɭɦɹ ɪɟɝɟɧɟɪɚɬɨɪɚɦɢ 

 

Ʉɚɬɚɥɢɬɢɱɟɫɤɢɣ ɤɪɟɤɢɧɝ ɨɫɬɚɬɨɱɧɨɝɨ ɫɵɪɶɹ ɫ ɞɜɭɦɹ ɪɟɝɟɧɟɪɚɬɨɪɚɦɢ ɜ ɧɚɫɬɨɹɳɟɟ 
ɜɪɟɦɹ ɩɪɟɞɫɬɚɜɥɟɧ ɩɪɨɰɟɫɫɨɦ R2R (Reactor and 2 Regenerators). ȼ ɩɪɨɦɵɲɥɟɧɧɨɦ 
ɦɚɫɲɬɚɛɟ ɩɪɨɰɟɫɫ R2R, ɪɚɡɪɚɛɨɬɚɧɧɵɣ ɤɨɦɩɚɧɢɟɣ Axens ɞɥɹ ɩɟɪɟɪɚɛɨɬɤɢ ɨɫɬɚɬɨɱɧɨɝɨ 
ɫɵɪɶɹ, ɢɫɩɨɥɶɡɭɟɬɫɹ ɫ 1981ɝ. Ɉɫɨɛɟɧɧɨɫɬɶ ɷɬɨɝɨ ɩɪɨɰɟɫɫɚ – ɧɚɥɢɱɢɟ ɞɜɭɯ 
ɪɟɝɟɧɟɪɚɬɨɪɨɜ ɫ ɪɚɡɞɟɥɶɧɨɣ ɩɨɞɚɱɟɣ ɜɨɡɞɭɯɚ ɢ ɜɵɜɨɞɨɦ ɞɵɦɨɜɵɯ ɝɚɡɨɜ. 

ɇɚ ɪɢɫɭɧɤɟ 7.7 ɩɪɟɞɫɬɚɜɥɟɧ ɪɟɚɤɬɨɪɧɨ-ɪɟɝɟɧɟɪɚɬɨɪɧɵɣ ɛɥɨɤ ɭɫɬɚɧɨɜɤɢ R2R [6]. 
Ɋɟɚɤɬɨɪɧɚɹ ɱɚɫɬɶ ɪɚɛɨɬɚɟɬ ɬɚɤ ɠɟ, ɤɚɤ ɧɚ ɨɛɵɱɧɵɯ ɭɫɬɚɧɨɜɤɚɯ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ 
ɤɪɟɤɢɧɝɚ ɫ ɥɢɮɬ-ɪɟɚɤɬɨɪɨɦ. Ɉɬɥɢɱɢɟ – ɜ ɫɢɫɬɟɦɟ ɪɚɛɨɬɵ ɪɟɝɟɧɟɪɚɬɨɪɚ. Ɂɚɤɨɤɫɨɜɚɧɧɵɣ 
ɤɚɬɚɥɢɡɚɬɨɪ ɩɨɫɬɭɩɚɟɬ ɫɧɚɱɚɥɚ ɜ ɪɟɝɟɧɟɪɚɬɨɪ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ 3, ɪɚɛɨɬɚɸɳɢɣ ɩɪɢ 
700 ºɋ, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ ɱɚɫɬɢɱɧɵɣ ɜɵɠɢɝ ɭɝɥɟɪɨɞɚ (ɞɨ 80%) ɢ ɩɨɥɧɵɣ ɜɵɠɢɝ ɜɨɞɨɪɨɞɚ. 
ȼ ɪɟɝɟɧɟɪɚɬɨɪɟ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ 4 ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ ɞɨ 900ºɋ ɩɪɢ ɩɨɱɬɢ 
ɩɨɥɧɨɦ ɨɬɫɭɬɫɬɜɢɢ ɩɚɪɨɜ ɜɨɞɵ. Ɂɞɟɫɶ ɩɪɨɢɫɯɨɞɢɬ ɩɨɥɧɵɣ ɜɵɠɢɝ ɤɨɤɫɚ ɫ ɤɚɬɚɥɢɡɚɬɨɪɚ. 
Ɋɟɝɟɧɟɪɚɬɨɪ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ 4 ɨɛɨɪɭɞɨɜɚɧ ɜɵɧɨɫɧɵɦ ɰɢɤɥɨɧɨɦ ɢ ɞɟɫɨɪɛɟɪɨɦ (ɡɨɧɨɣ 
ɨɬɞɭɜɚ ɤɚɬɚɥɢɡɚɬɨɪɚ ɨɬ ɞɵɦɨɜɵɯ ɝɚɡɨɜ). Ɍɟɦɩɟɪɚɬɭɪɚ ɜ ɪɟɚɤɬɨɪɟ ɫɨɫɬɚɜɥɹɟɬ 510 ºɋ, 
ɜɪɟɦɹ ɤɨɧɬɚɤɬɚ ɫɵɪɶɹ ɫ ɤɚɬɚɥɢɡɚɬɨɪɨɦ 1 ɫ. ɉɪɨɰɟɫɫ ɩɨɡɜɨɥɹɟɬ ɩɟɪɟɪɚɛɚɬɵɜɚɬɶ 
ɨɫɬɚɬɨɱɧɨɟ ɫɵɪɶɟ ɫɨ ɡɧɚɱɟɧɢɟɦ ɤɨɤɫɭɟɦɨɫɬɢ ɩɨ Ʉɨɧɪɚɞɫɨɧɭ ɞɨ 10% ɦɚɫ., ɩɪɢɱɟɦ 
ɫɨɞɟɪɠɚɧɢɟ ɫɨɥɟɣ ɦɟɬɚɥɥɨɜ ɜ ɧɟɦ ɦɨɠɟɬ ɭɜɟɥɢɱɢɜɚɬɶɫɹ ɞɨ 50 ɦɝ/ɤɝ. 

 
Ɋɢɫɭɧɨɤ 7.7 – Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ ɫ ɞɜɭɦɹ 

ɪɟɝɟɧɟɪɚɬɨɪɚɦɢ (R2R) 
1 – ɥɢɮɬ-ɪɟɚɬɨɪ, 2 – ɪɟɚɤɬɨɪ-ɫɟɩɚɪɚɬɨɪ; 3 – ɩɟɪɜɵɣ ɪɟɝɟɧɟɪɚɬɨɪ; 4 – ɜɬɨɪɨɣ 

ɪɟɝɟɧɟɪɚɬɨɪ, 5 – ɯɨɥɨɞɢɥɶɧɢɤ; 6 – ɪɟɤɬɢɮɢɤɚɰɢɨɧɧɚɹ ɤɨɥɨɧɧɚ; 7, 8, 12, 13, 14 – ɧɚɫɨɫɵ; 
9, 15 – ɬɟɩɥɨɨɛɦɟɧɧɢɤɢ; 10, 16 – ɚɩɩɚɪɚɬɵ ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ; 11 – ɟɦɤɨɫɬɶ; 

I – ɫɵɪɶɟ; II – ɡɚɤɨɤɫɨɜɚɧɧɵɣ ɤɚɬɚɥɢɡɚɬɨɪ; III – ɩɪɨɞɭɤɬɵ ɪɟɚɤɰɢɢ; IV – 
ɪɟɝɟɧɟɪɢɪɨɜɚɧɧɵɣ ɤɚɬɚɥɢɡɚɬɨɪ; V – ɝɚɡ; VI – ɤɢɫɥɚɹ ɜɨɞɚ; VII – ɛɟɧɡɢɧ; VIII – ɥɟɝɤɢɣ 

ɝɚɡɨɣɥɶ; IX – ɨɫɬɚɬɨɤ ɜɵɲɟ 343°ɋ, ɏ – ɞɵɦɨɜɵɟ ɝɚɡɵ 
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Ʉɚɱɟɫɬɜɨ ɨɫɬɚɬɨɱɧɨɝɨ ɫɵɪɶɹ ɢ ɜɵɯɨɞɵ ɩɪɨɞɭɤɬɨɜ ɤɪɟɤɢɧɝɚ R2R ɦɨɠɟɬ ɛɵɬɶ 
ɨɯɚɪɚɤɬɟɪɢɡɨɜɚɧɨ ɫɥɟɞɭɸɳɢɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ [1]: 

ɋɵɪɶɟ 

ɉɥɨɬɧɨɫɬɶ ɩɪɢ 15,5°ɋ, ɤɝ/ɦ3    896 

Ʉɨɤɫɭɟɦɨɫɬɶ ɩɨ Ʉɨɧɪɚɞɫɨɧɭ, % ɦɚɫ.   6,0 

ɋɨɞɟɪɠɚɧɢɟ ɫɨɥɟɣ ɦɟɬɚɥɥɨɜ (Ni + V), ɦɝ/ɤɝ  22,0 

ȼɵɯɨɞ ɩɪɨɞɭɤɬɨɜ: 
ɫɭɯɨɣ ɝɚɡ + H2S, % ɦɚɫ.     4,7 

ɫɭɦɦɚ ɋ3–ɋ4, % ɨɛ.     28,4 

ɛɟɧɡɢɧ (ɧ.ɤ.–220°ɋ), % ɨɛ.    60,9 

ɥɟɝɤɢɣ ɝɚɡɨɣɥɶ (220–343°ɋ), % ɨɛ.   12,1 

ɬɹɠɟɥɵɣ ɝɚɡɨɣɥɶ (ɜɵɲɟ 343°ɋ), % ɨɛ.  5,7 

ɤɨɤɫ, % ɦɚɫ.       7,5 

Ʉ ɨɫɧɨɜɧɵɦ ɩɪɟɢɦɭɳɟɫɬɜɚɦ ɩɪɨɰɟɫɫɚ R2R ɨɬɧɨɫɹɬ ɜɵɫɨɤɢɣ ɜɵɯɨɞ ɛɟɧɡɢɧɚ ɢ 
ɭɥɭɱɲɟɧɧɵɣ ɩɪɨɰɟɫɫ ɪɟɝɟɧɟɪɚɰɢɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ ɝɥɭɛɨɤɢɣ ɜɵɠɢɝ ɤɨɤɫɚ ɜ ɭɫɥɨɜɢɹɯ, 
ɢɫɤɥɸɱɚɸɳɢɯ ɬɟɪɦɨɩɚɪɨɜɭɸ ɞɟɡɚɤɬɢɜɚɰɢɸ ɤɚɬɚɥɢɡɚɬɨɪɚ. 

ɋɬɟɩɟɧɶ ɩɪɨɪɚɛɨɬɤɢ 

ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɬɟɯɧɨɥɨɝɢɹ ɞɨɫɬɭɩɧɚ ɞɥɹ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ. 
ɉɪɨɞɚɠɚ ɢ ɩɨɞɞɟɪɠɤɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɚɥɶɹɧɫɨɦ, ɜɤɥɸɱɚɸɳɢɦ ɜ ɫɟɛɹ: Axens 

(ɪɚɡɪɚɛɨɬɤɚ ɬɟɯɧɨɥɨɝɢɢ ɢ ɥɢɰɟɧɡɢɪɨɜɚɧɢɟ), IFP Energies Nouvelles (ɢɫɫɥɟɞɨɜɚɧɢɹ), 
Total (ɷɤɫɩɥɭɚɬɚɰɢɹ), Technip Stone & Webster Process technology (ɥɢɰɟɧɡɢɪɨɜɚɧɢɟ, 
ɦɨɞɟɪɧɢɡɚɰɢɹ). Ⱦɟɣɫɬɜɭɟɬ ɧɟɫɤɨɥɶɤɨ ɞɟɫɹɬɤɨɜ ɭɫɬɚɧɨɜɨɤ ɜ ɋɒȺ, ɘɠɧɨɣ Ʉɨɪɟɟ, 
əɩɨɧɢɢ, Ʉɢɬɚɟ. ȼ Ɋɨɫɫɢɢ ɭɫɬɚɧɨɜɤɢ ɬɢɩɚ R2R ɨɬɫɭɬɫɬɜɭɸɬ. 

Ⱦɨɫɬɢɝɚɟɦɵɟ ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɩɪɟɢɦɭɳɟɫɬɜɚ 

ɗɤɨɥɨɝɢɱɟɫɤɢɟ ɩɪɟɢɦɭɳɟɫɬɜɚ ɩɪɨɰɟɫɫɚ ɫɜɹɡɚɧɵ ɫ ɪɚɫɲɢɪɟɧɢɟɦ ɧɨɦɟɧɤɥɚɬɭɪɵ 
ɫɵɪɶɟɜɵɯ ɪɟɫɭɪɫɨɜ ɡɚ ɫɱɟɬ ɜɨɜɥɟɱɟɧɢɹ ɜ ɩɟɪɟɪɚɛɨɬɤɭ ɬɹɠɟɥɵɯ ɧɟɮɬɹɧɵɯ ɨɫɬɚɬɤɨɜ, ɜ 
ɬ.ɱ. ɜɬɨɪɢɱɧɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ. 

 

Эɤɨɧɨɦɢɱɟɫɤɢɟ ɚɫɩɟɤɬɵ ɜɧɟɞɪɟɧɢɹ 

Ɍ.ɤ. ɬɟɯɧɨɥɨɝɢɹ R2R ɫɨɡɞɚɧɚ ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ ɬɟɯ ɠɟ ɰɟɥɟɣ, ɱɬɨ ɢ RCC 
(ɩɟɪɟɪɚɛɨɬɤɚ ɬɹɠɟɥɵɯ ɨɫɬɚɬɤɨɜ) ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɚɫɩɟɤɬɵ ɜɧɟɞɪɟɧɢɹ ɜ ɰɟɥɨɦ ɬɟ ɠɟ, ɱɬɨ 
ɢ ɞɥɹ RCC: 

ɚ) ɜɨɡɦɨɠɧɨɫɬɶ ɩɟɪɟɪɚɛɨɬɤɢ ɫɵɪɶɹ ɫ ɤɨɤɫɭɟɦɨɫɬɶɸ ɞɨ 10% ɦɚɫ. ɢ 
ɫɨɞɟɪɠɚɧɢɟɦ ɦɟɬɚɥɥɨɜ ɞɨ 10 ɦɝ/ɤɝ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɪɚɫɲɢɪɢɬɶ ɞɨɩɭɫɬɢɦɵɣ ɫɵɪɶɟɜɨɣ 
ɞɢɚɩɚɡɨɧ ɢ ɭɜɟɥɢɱɢɬɶ ɜɵɪɚɛɨɬɤɭ ɰɟɥɟɜɵɯ ɩɪɨɞɭɤɬɨɜ; 

ɛ) ɜɨɡɦɨɠɧɨɫɬɶ ɩɟɪɟɪɚɛɨɬɤɢ ɬɹɠɟɥɵɯ ɜɵɫɨɤɨɜɹɡɤɢɯ ɧɟɮɬɟɣ, 
ɜɵɫɨɤɨɫɟɪɧɢɫɬɨɝɨ ɫɵɪɶɹ; 

ɜ) ɜɵɫɨɤɚɹ ɝɢɛɤɨɫɬɶ ɩɨ ɫɵɪɶɸ, ɜɨɡɦɨɠɧɨɫɬɶ ɷɤɫɩɥɭɚɬɚɰɢɢ ɭɫɬɚɧɨɜɤɢ ɧɚ 
ɨɛɵɱɧɨɦ ɞɢɫɬɢɥɥɹɬɧɨɦ ɫɵɪɶɟ. 

 

7.5.4 Ʉɚɬɚɥɢɬɢɱɟɫɤɢɣ ɤɪɟɤɢɧɝ ɫ ɦɚɤɫɢɦɚɥɶɧɵɦ ɜɵɯɨɞɨɦ ɩɪɨɩɢɥɟɧɚ 

 

Ɉɩɢɫɚɧɢɟ 

ɉɪɨɩɢɥɟɧ, ɩɨɥɭɱɚɟɦɵɣ ɜ ɩɪɨɰɟɫɫɟ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ FCC, ɫɨɫɬɚɜɥɹɟɬ 
30% ɟɝɨ ɦɢɪɨɜɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɩɨɷɬɨɦɭ ɭɜɟɥɢɱɟɧɢɟ ɟɝɨ ɜɵɯɨɞɚ ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɨɣ 
ɡɚɞɚɱɟɣ ɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɢ. ɋɭɳɟɫɬɜɭɟɬ ɪɹɞ ɬɟɯɧɨɥɨɝɢɣ ɩɨɜɵɲɟɧɢɹ ɜɵɯɨɞɚ ɩɪɨɩɢɥɟɧɚ 



ɂɌɋ 30–2017 

578 

ɜ ɩɪɨɰɟɫɫɟ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ (DCC (Axens), PetroFCC (UOP)), ɨɞɧɚɤɨ ɜɫɟ ɨɧɢ 
ɢɦɟɸɬ ɨɛɳɢɟ ɱɟɪɬɵ – ɬɟɦɩɟɪɚɬɭɪɚ ɪɟɚɤɰɢɢ 580-600°ɋ, ɫɨɨɬɧɨɲɟɧɢɟ 
ɤɚɬɚɥɢɡɚɬɨɪ:ɫɵɪɶɟ – ɨɬ 10 ɞɨ 20, ɚ ɬɚɤɠɟ ɩɪɨɩɪɢɟɬɚɪɧɵɣ ɤɚɬɚɥɢɡɚɬɨɪ, ɫɨɞɟɪɠɚɳɢɣ 
ɰɟɨɥɢɬ ZSM-5 [7]. Ⱥɩɩɚɪɚɬɭɪɧɨɟ ɨɮɨɪɦɥɟɧɢɟ ɩɪɨɰɟɫɫɚ ɜ ɰɟɥɨɦ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ 
ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɨɛɵɱɧɵɯ ɭɫɬɚɧɨɜɨɤ FCC ɫ ɥɢɮɬ-ɪɟɚɤɬɨɪɨɦ. 

Ɉɫɨɛɧɹɤɨɦ ɫɬɨɹɬ ɬɟɯɧɨɥɨɝɢɢ MAXOFIN (KBR) ɢ MILOS (Shell). Ɋɟɚɤɬɨɪɧɨ-

ɪɟɝɟɧɟɪɚɬɨɪɧɵɣ ɛɥɨɤ ɩɨ ɷɬɨɣ ɬɟɯɧɨɥɨɝɢɢ ɫɨɞɟɪɠɢɬ ɞɜɚ ɥɢɮɬ-ɪɟɚɤɬɨɪɚ (ɪɢɫ. 7.8). ȼ 
ɩɟɪɜɨɦ ɥɢɮɬ-ɪɟɚɤɬɨɪɟ 1 ɩɟɪɟɪɚɛɚɬɵɜɚɟɬɫɹ ɨɛɵɱɧɨɟ ɫɵɪɶɟ (ɧɚɩɪɢɦɟɪ, ɜɚɤɭɭɦɧɵɣ 
ɝɚɡɨɣɥɶ) ɧɚ ɰɟɨɥɢɬɫɨɞɟɪɠɚɳɟɦ ɤɚɬɚɥɢɡɚɬɨɪɟ ɫ ɰɟɥɶɸ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɜɵɯɨɞɚ ɛɟɧɡɢɧɚ. 
ȼɬɨɪɨɣ ɥɢɮɬ-ɪɟɚɤɬɨɪ 3 ɩɟɪɟɪɚɛɚɬɵɜɚɟɬ ɬɨɥɶɤɨ ɛɟɧɡɢɧɨɜɵɟ ɮɪɚɤɰɢɢ. ɗɬɨ ɦɨɝɭɬ ɛɵɬɶ 
ɥɸɛɵɟ ɛɟɧɡɢɧɨɜɵɟ ɮɪɚɤɰɢɢ, ɤɚɤ ɩɪɹɦɨɝɨɧɧɵɟ, ɬɚɤ ɢ ɬɟɪɦɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ. 
ɂɫɩɨɥɶɡɭɸɬ ɬɚɤɠɟ ɛɟɧɡɢɧ, ɩɨɥɭɱɟɧɧɵɣ ɩɨɫɥɟ ɩɟɪɜɨɝɨ ɥɢɮɬ-ɪɟɚɤɬɨɪɚ. 

 
Ɋɢɫɭɧɨɤ 7.8 – Ɋɟɚɤɬɨɪɧɨ-ɪɟɝɟɧɟɪɚɬɨɪɧɵɣ ɛɥɨɤ ɭɫɬɚɧɨɜɤɢ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ ɫ 

ɞɜɭɦɹ ɥɢɮɬ-ɪɟɚɤɬɨɪɚɦɢ ɧɚ ɦɢɤɪɨɫɮɟɪɢɱɟɫɤɨɦ ɰɟɨɥɢɬɫɨɞɟɪɠɚɳɟɦ ɤɚɬɚɥɢɡɚɬɨɪɟ 
MAXOFIN 

1 – ɨɫɧɨɜɧɨɣ ɩɪɹɦɨɬɨɱɧɵɣ ɪɟɚɤɬɨɪ, 2 – ɭɡɟɥ ɜɜɨɞɚ ɫɵɪɶɹ, 3 – ɜɬɨɪɨɣ ɩɪɹɦɨɬɨɱɧɵɣ 
ɪɟɚɤɬɨɪ, 4 – ɭɡɟɥ ɜɜɨɞɚ ɛɟɧɡɢɧɚ, 5,6 – ɰɟɧɬɪɨɛɟɠɧɨ-ɢɧɟɪɰɢɨɧɧɵɟ ɫɟɩɚɪɚɬɨɪɵ,  

7 – ɨɞɧɨɫɬɭɩɟɧɱɚɬɵɟ ɰɢɤɥɨɧɵ, 8 – ɫɟɩɚɪɚɰɢɨɧɧɚɹ ɫɟɤɰɢɹ ɪɟɚɤɰɢɹ, 9 – ɨɬɩɚɪɧɚɹ ɫɟɤɰɢɹ 
ɪɟɚɤɬɨɪɚ, 10 – ɩɚɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶ ɫɟɩɚɪɚɰɢɨɧɧɨɣ ɫɟɤɰɢɢ, 11 – ɩɚɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶ 

ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɨɬɩɚɪɤɢ, 12 – ɨɫɧɨɜɧɨɣ ɩɚɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶ ɨɬɩɚɪɧɨɣ ɫɟɤɰɢɢ,  
13 – ɧɚɤɥɨɧɧɵɣ ɤɚɬɚɥɢɡɚɬɨɪɨɩɪɨɜɨɞ, 14 – ɪɟɝɟɧɟɪɚɬɨɪ, 15 – ɬɪɭɛɱɚɬɵɣ 

ɜɨɡɞɭɯɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶ, 16 – ɞɜɭɯɫɬɭɩɟɧɱɚɬɵɟ ɰɢɤɥɨɧɵ 
I – ɫɵɪɶɟ, II – ɜɨɞɹɧɨɣ ɩɚɪ, III – ɥɟɝɤɢɣ ɛɟɧɡɢɧ, IV – ɩɪɨɞɭɤɬɵ ɤɪɟɤɢɧɝɚ, V – ɜɨɡɞɭɯ 
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ȼɨ ɜɬɨɪɨɦ ɥɢɮɬ-ɪɟɚɤɬɨɪɟ ɛɟɧɡɢɧ ɧɚ ɫɦɟɫɢ ɞɨɛɚɜɨɤ MAXOFIN-3 ɢ ZSM-5 ɢ 
ɰɟɨɥɢɬɫɨɞɟɪɠɚɳɟɦ ɤɚɬɚɥɢɡɚɬɨɪɟ ɤɪɟɤɢɪɭɟɬɫɹ ɫ ɩɨɥɭɱɟɧɢɟɦ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ 
ɨɥɟɮɢɧɨɜ. Ʉɚɤ ɥɢɮɬ-ɪɟɚɤɬɨɪ ɫɜɟɠɟɝɨ ɫɵɪɶɹ, ɬɚɤ ɢ ɥɢɮɬ-ɪɟɚɤɬɨɪ ɩɨɜɬɨɪɧɨɝɨ ɤɪɟɤɢɧɝɚ 
ɛɟɧɡɢɧɚ ɪɚɛɨɬɚɸɬ ɩɪɢ ɨɛɵɱɧɵɯ ɪɚɫɯɨɞɚɯ ɞɢɫɩɟɪɝɢɪɭɸɳɟɝɨ ɩɚɪɚ (2 – 5 % (ɦɚɫ.)). 

ɋɵɪɶɟ – ɜɚɤɭɭɦɧɵɣ ɝɚɡɨɣɥɶ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɧɚɝɪɟɬɵɣ ɜ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚɯ ɢ 
ɩɟɱɢ ɞɨ 260°ɋ – ɩɨɫɬɭɩɚɟɬ ɜɧɢɡ ɥɢɮɬ-ɪɟɚɤɬɨɪɚ 1 ɱɟɪɟɡ ɫɵɪɶɟɜɵɟ ɮɨɪɫɭɧɤɢ ɢ 
ɫɦɟɲɢɜɚɟɬɫɹ ɫ ɪɟɝɟɧɟɪɢɪɨɜɚɧɧɵɦ ɤɚɬɚɥɢɡɚɬɨɪɨɦ. ȼ ɩɟɪɜɨɦ ɥɢɮɬ-ɪɟɚɤɬɨɪɟ ɤɪɟɤɢɧɝ 
ɩɪɨɢɫɯɨɞɢɬ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 530 – 538°ɋ ɢ ɡɚɜɟɪɲɚɟɬɫɹ ɩɪɢ ɩɨɞɯɨɞɟ ɤ ɫɟɩɚɪɚɰɢɨɧɧɨɣ 
ɡɨɧɟ ɪɟɚɤɬɨɪɚ-ɫɟɩɚɪɚɬɨɪɚ 8, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ ɨɬɞɟɥɟɧɢɟ ɩɪɨɞɭɤɬɨɜ ɪɟɚɤɰɢɢ ɨɬ 
ɤɚɬɚɥɢɡɚɬɨɪɚ. ɉɪɨɞɭɤɬɵ ɪɟɚɤɰɢɢ ɩɨɫɬɭɩɚɸɬ ɜ ɪɟɤɬɢɮɢɤɚɰɢɨɧɧɭɸ ɤɨɥɨɧɧɭ ɧɚ 
ɮɪɚɤɰɢɨɧɢɪɨɜɚɧɢɟ. Ɂɚɤɨɤɫɨɜɚɧɧɵɣ ɤɚɬɚɥɢɡɚɬɨɪ ɩɨɫɬɭɩɚɟɬ ɜ ɨɬɩɚɪɧɭɸ ɡɨɧɭ 9, ɝɞɟ 
ɨɬɩɚɪɢɜɚɟɬɫɹ ɩɪɨɬɢɜɨɬɨɤɨɦ ɫ ɜɨɞɹɧɵɦ ɩɚɪɨɦ. Ɉɬɩɚɪɧɚɹ ɡɨɧɚ ɫɟɤɰɢɨɧɢɪɨɜɚɧɚ 
ɤɚɫɤɚɞɧɵɦɢ ɩɟɪɮɨɪɢɪɨɜɚɧɧɵɦɢ ɤɨɧɭɫɚɦɢ, ɩɪɟɩɹɬɫɬɜɭɸɳɢɦɢ ɫɨɡɞɚɧɢɸ ɩɨɪɲɧɟɜɨɝɨ 
ɪɟɠɢɦɚ. ȼ ɧɢɠɧɟɣ ɱɚɫɬɢ ɨɬɩɚɪɧɨɣ ɡɨɧɵ ɭɫɬɚɧɨɜɥɟɧɵ ɤɨɥɶɰɟɜɵɟ ɤɨɥɥɟɤɬɨɪɵ ɞɥɹ ɜɜɨɞɚ 
ɜɨɞɹɧɨɝɨ ɩɚɪɚ, ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ – ɮɨɪɫɭɧɤɢ ɞɥɹ ɜɜɨɞɚ ɲɥɚɦɚ, ɬ.ɟ. ɱɚɫɬɢ ɨɫɬɚɬɤɚ ɢɡ 
ɪɟɤɬɢɮɢɤɚɰɢɨɧɧɨɣ ɤɨɥɨɧɧɵ, ɫɨɞɟɪɠɚɳɟɣ ɭɧɟɫɟɧɧɵɣ ɤɚɬɚɥɢɡɚɬɨɪ. 

Ⱦɚɥɟɟ ɤɚɬɚɥɢɡɚɬɨɪ ɫɚɦɨɬɟɤɨɦ ɩɨɫɬɭɩɚɟɬ ɜ ɪɟɝɟɧɟɪɚɬɨɪ 14, ɝɞɟ ɜɵɠɢɝɚɟɬɫɹ ɤɨɤɫ ɫ 
ɩɨɜɟɪɯɧɨɫɬɢ ɤɚɬɚɥɢɡɚɬɨɪɚ, ɢ ɪɟɝɟɧɟɪɢɪɨɜɚɧɧɵɣ ɤɚɬɚɥɢɡɚɬɨɪ, ɪɚɡɞɟɥɹɹɫɶ ɧɚ ɞɜɟ ɱɚɫɬɢ, 

ɩɨɫɬɭɩɚɟɬ ɧɚ ɫɦɟɲɟɧɢɟ ɫ ɫɵɪɶɟɦ ɤɚɠɞɨɝɨ ɢɡ ɥɢɮɬ-ɪɟɚɤɬɨɪɨɜ. ȼ ɤɚɱɟɫɬɜɟ ɫɵɪɶɹ ɥɢɮɬ-

ɪɟɚɤɬɨɪɚ 3 ɢɫɩɨɥɶɡɭɸɬ ɛɟɧɡɢɧ. Ɍɟɦɩɟɪɚɬɭɪɚ ɤɪɟɤɢɧɝɚ ɜ ɥɢɮɬ-ɪɟɚɤɬɨɪɟ 3 – 593°ɋ. 
 

ɇɢɠɟ ɜ ɬɚɛɥ. 7.16 ɩɪɟɞɫɬɚɜɥɟɧ ɜɵɯɨɞ ɩɪɨɞɭɤɬɨɜ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ ɫ 
ɩɨɥɭɱɟɧɢɟɦ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɩɪɨɩɢɥɟɧɚ ɩɨ ɬɟɯɧɨɥɨɝɢɹɦ ɪɹɞɚ ɤɪɭɩɧɵɯ 
ɤɨɦɩɚɧɢɣ. 

 
Ɍɚɛɥɢɰɚ 7.16 – ɋɪɚɜɧɢɬɟɥɶɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ «ɩɪɨɩɢɥɟɧɨɜɵɯ» ɬɟɯɧɨɥɨɝɢɣ 
ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ 

ɉɚɪɚɦɟɬɪ PetroFCC 
(UOP) [8] 

DCC (Axens) 
[9] 

MAXOFIN 
(KBR) [10] 

MILOS 
(Shell GS) [11] 

Ɍɟɦɩɟɪɚɬɭɪɚ, °ɋ 550–600 575–600 550 575–600 

Ʉɨɧɫɬɪɭɤɰɢɹ 
ɪɟɚɤɬɨɪɧɨɝɨ ɛɥɨɤɚ 

1 ɥɢɮɬ-
ɪɟɚɤɬɨɪ 

1 ɥɢɮɬ-
ɪɟɚɤɬɨɪ 

2 ɥɢɮɬ-
ɪɟɚɤɬɨɪɚ 

2 ɥɢɮɬ-
ɪɟɚɤɬɨɪɚ 

ȼɵɯɨɞ ɩɪɨɞɭɤɬɨɜ, % 
ɦɚɫ. 

 

ɫɭɯɨɣ ɝɚɡ 3,0 5,8 7,6 2,3 
ɷɬɢɥɟɧ 6,0 6,1 4,3 3,1 
ɩɪɨɩɚɧ 2,0 3,0 5,2 2,1 

ɩɪɨɩɢɥɟɧ 21,0 21,0 18,4 18,1 
∑ɋ4 19,0 18,8 23,7 17,4 
ɛɟɧɡɢɧ 28,0 26,6 18,8 28,2 

ɥɟɝɤɢɣ ɝɚɡɨɣɥɶ 9,5 6,6 8,6 15,8 
ɬɹɠɟɥɵɣ ɝɚɡɨɣɥɶ 6,0 6,1 5,2 8,0 
ɤɨɤɫ 5,5 6,0 8,2 5,0 
ȼɫɟɝɨ: 100,0 100,0 100,0 100,0 

 

Ȼɟɧɡɢɧ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ ɩɨ ɩɪɨɩɢɥɟɧɨɜɨɦɭ ɜɚɪɢɚɧɬɭ ɢɦɟɟɬ ɛɨɥɟɟ 
ɜɵɫɨɤɨɟ ɂɈɑ (ɨɤɨɥɨ 100) ɢ ɫɨɞɟɪɠɢɬ ɛɨɥɶɲɟ ɚɪɨɦɚɬɢɱɟɫɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ, ɧɨ ɟɝɨ 
ɜɵɯɨɞ ɡɧɚɱɢɬɟɥɶɧɨ ɧɢɠɟ. 
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ɋɬɟɩɟɧɶ ɩɪɨɪɚɛɨɬɤɢ 

Ɍɟɯɧɨɥɨɝɢɢ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ ɫ ɦɚɤɫɢɦɚɥɶɧɵɦ ɜɵɯɨɞɨɦ ɩɪɨɩɢɥɟɧɚ 
ɧɚɯɨɞɹɬɫɹ ɜ ɫɬɚɞɢɢ ɜɧɟɞɪɟɧɢɹ. ɋɜɨɢ ɜɚɪɢɚɧɬɵ ɬɟɯɧɨɥɨɝɢɢ ɩɪɟɞɥɚɝɚɸɬ ɤɨɦɩɚɧɢɢ: 

ɚ) UOP, ɬɟɯɧɨɥɨɝɢɹ PetroFCC; 
ɛ) Axens ɫɨɜɦɟɫɬɧɨ ɫ RIPP, ɬɟɯɧɨɥɨɝɢɹ DCC (Deep Catalytic Cracking); 
ɜ) KBR, ɞɜɭɯɪɟɚɤɬɨɪɧɚɹ ɬɟɯɧɨɥɨɝɢɹ MAXOFIN; 
ɝ) Shell Global Solutions, ɞɜɭɯɪɟɚɤɬɨɪɧɚɹ ɬɟɯɧɨɥɨɝɢɹ MILOS. 

Ⱦɨɫɬɢɝɚɟɦɵɟ ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɩɪɟɢɦɭɳɟɫɬɜɚ 

ɗɤɨɥɨɝɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɬɟɯɧɨɥɨɝɢɢ ɫɨɫɬɨɢɬ ɜ ɩɨɜɵɲɟɧɢɢ ɨɛɳɟɣ ɤɨɧɜɟɪɫɢɢ 
ɫɵɪɶɹ, ɫɧɢɠɟɧɢɹ ɜɵɪɚɛɨɬɤɢ ɩɨɛɨɱɧɵɯ ɩɪɨɞɭɤɬɨɜ (ɥɟɝɤɨɝɨ ɢ ɬɹɠɟɥɨɝɨ ɝɚɡɨɣɥɟɣ). 
Ɍɟɯɧɨɥɨɝɢɹ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɩɨɜɵɲɟɧɧɵɦ ɜɵɯɨɞɨɦ ɩɪɨɩɢɥɟɧɚ ɢ ɥɟɝɤɢɯ ɛɭɬɢɥɟɧɨɜ, ɱɬɨ 
ɩɨɡɜɨɥɹɟɬ ɪɚɫɲɢɪɢɬɶ ɫɵɪɶɟɜɵɟ ɪɟɫɭɪɫɵ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɨɥɢɩɪɨɩɢɥɟɧɚ ɢ 
ɚɥɤɢɥɛɟɧɡɢɧɨɜ ɛɟɡ ɜɨɜɥɟɱɟɧɢɹ ɜ ɩɟɪɟɪɚɛɨɬɤɭ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɧɟɮɬɢ. 

Эɤɨɧɨɦɢɱɟɫɤɢɟ ɚɫɩɟɤɬɵ ɜɧɟɞɪɟɧɢɹ 

Ɍɟɯɧɨɥɨɝɢɹ ɨɛɥɚɞɚɟɬ ɫɥɟɞɭɸɳɢɦɢ ɷɤɨɧɨɦɢɱɟɫɤɢɦɢ ɩɪɟɢɦɭɳɟɫɬɜɚɦɢ: 
ɚ) ɫɧɢɠɟɧɢɟ ɜɵɪɚɛɨɬɤɢ ɩɨɛɨɱɧɵɯ ɩɪɨɞɭɤɬɨɜ – ɥɟɝɤɨɝɨ ɢ ɬɹɠɟɥɨɝɨ ɝɚɡɨɣɥɹ; 
ɛ) ɭɜɟɥɢɱɟɧɢɟ ɜɵɯɨɞɚ ɩɪɨɩɢɥɟɧɚ ɢ ɛɭɬɢɥɟɧɨɜ – ɰɟɧɧɨɝɨ ɫɵɪɶɹ ɞɥɹ 

ɧɟɮɬɟɯɢɦɢɱɟɫɤɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ; 
ɜ) ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɥɭɱɟɧɢɹ ɜɵɫɨɤɨɨɤɬɚɧɨɜɨɝɨ ɤɨɦɩɨɧɟɧɬɚ ɛɟɧɡɢɧɨɜ (ɫ ɂɈɑ 

ɛɨɥɟɟ 100 ɩ), ɤɨɬɨɪɵɣ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧ ɜ ɤɚɱɟɫɬɜɟ ɫɵɪɶɹ ɞɥɹ 
ɜɵɞɟɥɟɧɢɹ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɚɪɨɦɚɬɢɱɟɫɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ. 

 

7.5.5 Ʉɚɬɚɥɢɬɢɱɟɫɤɢɣ ɤɪɟɤɢɧɝ ɫ ɦɚɤɫɢɦɚɥɶɧɵɦ ɜɵɯɨɞɨɦ ɥɟɝɤɨɝɨ ɝɚɡɨɣɥɹ 

 

Ɉɩɢɫɚɧɢɟ 

ɍɠɟɫɬɨɱɟɧɢɟ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɬɪɟɛɨɜɚɧɢɣ ɤ ɚɜɬɨɦɨɛɢɥɶɧɵɦ ɞɜɢɝɚɬɟɥɹɦ ɜɨ ɜɫɟɦ 
ɦɢɪɟ ɩɪɢɜɨɞɢɬ ɤ ɩɨɫɬɟɩɟɧɧɨɦɭ ɩɟɪɟɯɨɞɭ ɨɬ ɛɟɧɡɢɧɨɜɵɯ ɤ ɞɢɡɟɥɶɧɵɦ ɞɜɢɝɚɬɟɥɹɦ. Ɍɚɤ, 
ɜ ȿɜɪɨɩɟ ɩɨɬɪɟɛɥɟɧɢɟ ɛɟɧɡɢɧɚ ɫ 1998 ɩɨ 2008 ɝɝ. ɫɧɢɡɢɥɨɫɶ ɧɚ 22%, ɚ ɩɨɬɪɟɛɥɟɧɢɟ 
ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɜɨɡɪɨɫɥɨ ɧɚ 19% [12]. ɉɨɜɵɲɟɧɧɵɣ ɫɩɪɨɫ ɩɪɢɜɨɞɢɬ ɤ ɩɨɢɫɤɚɦ 
ɧɨɜɵɯ ɢɫɬɨɱɧɢɤɨɜ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ. Ɉɞɧɢɦ ɢɡ ɬɚɤɢɯ ɢɫɬɨɱɧɢɤɨɜ ɩɨɬɟɧɰɢɚɥɶɧɨ 
ɹɜɥɹɟɬɫɹ ɤɚɬɚɥɢɬɢɱɟɫɤɢɣ ɤɪɟɤɢɧɝ, ɜ ɤɨɬɨɪɨɦ ɜɵɪɚɛɚɬɵɜɚɟɬɫɹ ɞɢɫɬɢɥɥɹɬɧɚɹ ɮɪɚɤɰɢɹ – 

ɥɟɝɤɢɣ ɝɚɡɨɣɥɶ. 
Ɉɞɧɚɤɨ ɥɟɝɤɢɣ ɝɚɡɨɣɥɶ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɧɢɡɤɢɦ 

ɰɟɬɚɧɨɜɵɦ ɱɢɫɥɨɦ (ɐɑ) ɢ ɨɛɪɚɡɭɟɬɫɹ ɜ ɩɪɨɰɟɫɫɟ ɤɪɟɤɢɧɝɚ ɫ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɟɛɨɥɶɲɨɣ 
ɫɟɥɟɤɬɢɜɧɨɫɬɶɸ (15–20%). ɐɑ ɥɟɝɤɨɝɨ ɝɚɡɨɣɥɹ ɪɟɞɤɨ ɩɪɟɜɵɲɚɟɬ 20–25 ɩɭɧɤɬɨɜ ɢɡ-ɡɚ 
ɛɨɥɶɲɨɝɨ ɫɨɞɟɪɠɚɧɢɹ ɚɪɨɦɚɬɢɱɟɫɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ (70–80%) [13]. Ⱦɥɹ ɭɜɟɥɢɱɟɧɢɹ 
ɜɵɯɨɞɚ ɢ ɩɨɜɵɲɟɧɢɹ ɰɟɬɚɧɨɜɨɝɨ ɱɢɫɥɚ ɥɟɝɤɨɝɨ ɝɚɡɨɣɥɹ ɩɪɢɦɟɧɹɸɬ ɪɹɞ ɩɪɢɟɦɨɜ: 

ɋɧɢɠɟɧɢɟ ɤɨɧɜɟɪɫɢɢ ɫɵɪɶɹ ɩɭɬɟɦ ɫɧɢɠɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɤɪɚɬɧɨɫɬɢ 
ɤɚɬɚɥɢɡɚɬɨɪ:ɫɵɪɶɟ. ɉɨɤɚɡɚɧɨ, ɱɬɨ ɩɪɢ ɫɧɢɠɟɧɢɢ ɤɨɧɜɟɪɫɢɢ ɜɵɯɨɞ ɥɟɝɤɨɝɨ ɝɚɡɨɣɥɹ ɞɨ 
ɧɟɤɨɬɨɪɨɣ ɫɬɟɩɟɧɢ ɭɜɟɥɢɱɢɜɚɟɬɫɹ; ɦɚɤɫɢɦɭɦ ɜɵɯɨɞɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɤɨɧɜɟɪɫɢɢ 50-55% 

(ɝɚɡ+ɛɟɧɡɢɧ+ɤɨɤɫ) ɢ ɫɨɫɬɚɜɥɹɟɬ ~ 25% (ɛɚɡɨɜɨɟ ɡɧɚɱɟɧɢɟ – 20% ɩɪɢ ɤɨɧɜɟɪɫɢɢ 70%). 
ɉɪɢ ɞɚɥɶɧɟɣɲɟɦ ɫɧɢɠɟɧɢɢ ɤɨɧɜɟɪɫɢɢ ɜɵɯɨɞ ɅȽ ɭɦɟɧɶɲɚɟɬɫɹ, ɬ.ɤ. ɷɬɨɬ ɩɪɨɞɭɤɬ ɜ 
ɩɪɨɰɟɫɫɟ ɤɪɟɤɢɧɝɚ ɹɜɥɹɟɬɫɹ ɩɪɨɦɟɠɭɬɨɱɧɵɦ [14]. 

ɉɪɢɦɟɧɟɧɢɟ ɪɟɰɢɪɤɭɥɹɰɢɢ ɩɨɛɨɱɧɵɯ ɩɪɨɞɭɤɬɨɜ ɤɪɟɤɢɧɝɚ (ɬɹɠɟɥɵɣ ɝɚɡɨɣɥɶ). 
ɇɚɢɛɨɥɟɟ ɨɩɬɢɦɚɥɶɧɨɣ ɮɪɚɤɰɢɟɣ ɞɥɹ ɪɟɰɢɤɥɚ ɹɜɥɹɟɬɫɹ ɮɪ. 340-400 (420)°ɋ; ɩɪɢ 
ɤɨɧɰɟɧɬɪɚɰɢɢ 12-15% ɜɵɯɨɞ ɥɟɝɤɨɝɨ ɝɚɡɨɣɥɹ ɞɨɫɬɢɝɚɟɬ 30%, ɚ ɤɨɧɜɟɪɫɢɹ ɫɨɫɬɚɜɥɹɟɬ 65%. 
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Ɋɟɰɢɤɥ ɛɨɥɟɟ ɬɹɠɟɥɵɯ ɮɪɚɤɰɢɣ ɧɟɠɟɥɚɬɟɥɟɧ ɢɡ-ɡɚ ɜɵɫɨɤɨɝɨ ɫɨɞɟɪɠɚɧɢɹ ɬɪɢɰɢɤɥɢɱɟɫɤɨɣ 
ɚɪɨɦɚɬɢɤɢ, ɩɪɢɫɭɬɫɬɜɢɟ ɤɨɬɨɪɨɣ ɧɟ ɜɥɢɹɟɬ ɧɚ ɜɵɯɨɞ ɥɟɝɤɨɝɨ ɝɚɡɨɣɥɹ, ɨɞɧɚɤɨ ɩɪɢɜɨɞɢɬ ɤ 
ɭɜɟɥɢɱɟɧɢɸ ɜɵɯɨɞɚ ɤɨɤɫɚ, ɱɬɨ ɜɵɧɭɠɞɚɟɬ ɨɝɪɚɧɢɱɢɜɚɬɶ ɫɬɟɩɟɧɶ ɪɟɰɢɪɤɭɥɹɰɢɢ [15,16]. 

ɉɪɢɦɟɧɟɧɢɟ ɫɩɟɰɢɚɥɶɧɨɝɨ ɤɚɬɚɥɢɡɚɬɨɪɚ. Ɋɹɞ ɤɚɬɚɥɢɡɚɬɨɪɧɵɯ ɤɨɦɩɚɧɢɣ ɤ 
ɧɚɫɬɨɹɳɟɦɭ ɜɪɟɦɟɧɢ ɪɚɡɪɚɛɨɬɚɥ ɫɩɟɰɢɚɥɶɧɵɟ ɤɚɬɚɥɢɡɚɬɨɪɵ ɫ ɭɜɟɥɢɱɟɧɧɵɦ ɨɛɴɟɦɨɦ 
ɩɨɪ ɦɚɬɪɢɰɵ, ɚ ɬɚɤɠɟ ɫɨ ɫɩɟɰɢɚɥɶɧɨ ɤɨɧɬɪɨɥɢɪɭɟɦɵɦ ɫɨɨɬɧɨɲɟɧɢɟɦ ɰɟɨɥɢɬ:ɦɚɬɪɢɰɚ. 
ɉɪɢɦɟɧɟɧɢɟ ɷɬɢɯ ɤɚɬɚɥɢɡɚɬɨɪɨɜ ɩɨɡɜɨɥɹɟɬ ɭɜɟɥɢɱɢɬɶ ɜɵɯɨɞ ɥɟɝɤɨɝɨ ɝɚɡɨɣɥɹ ɧɚ 1–5% 

ɩɪɢ ɧɟɡɧɚɱɢɬɟɥɶɧɨɦ ɫɧɢɠɟɧɢɢ ɜɵɯɨɞɚ ɛɟɧɡɢɧɚ ɛɟɡ ɫɧɢɠɟɧɢɹ Ɉɑ. 
ɋɬɟɩɟɧɶ ɩɪɨɪɚɛɨɬɤɢ 

ɉɪɨɪɚɛɨɬɤɚ ɬɟɯɧɨɥɨɝɢɢ ɧɚɯɨɞɢɬɫɹ ɧɚ ɭɪɨɜɧɟ ɜɧɟɞɪɟɧɢɹ. Ɋɚɡɪɚɛɨɬɚɧɵ ɢ 
ɩɪɟɞɥɚɝɚɸɬɫɹ ɧɚ ɤɚɬɚɥɢɡɚɬɨɪɧɨɦ ɪɵɧɤɟ ɫɥɟɞɭɸɳɢɟ ɤɚɬɚɥɢɡɚɬɨɪɵ: 

ɚ) HDXTRA (BASF); 

ɛ) MIDAS-300 (Grace Davison); 

ɜ) UPGRADER MD (Albemarle). 

Ⱦɨɫɬɢɝɚɟɦɵɟ ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɩɪɟɢɦɭɳɟɫɬɜɚ 

Ɉɫɧɨɜɧɵɦɢ ɷɤɨɥɨɝɢɱɟɫɤɢɦɢ ɩɪɟɢɦɭɳɟɫɬɜɚɦɢ ɩɪɨɰɟɫɫɚ ɹɜɥɹɸɬɫɹ: 
ɚ) ɫɧɢɠɟɧɢɟ ɜɵɛɪɨɫɨɜ CO ɢ ɋɈ2, ɚ ɬɚɤɠɟ ɨɤɫɢɞɨɜ ɫɟɪɵ ɢ ɚɡɨɬɚ, ɢɡ 

ɪɟɝɟɧɟɪɚɬɨɪɚ ɜɫɥɟɞɫɬɜɢɟ ɫɧɢɠɟɧɢɹ ɜɵɯɨɞɚ ɤɨɤɫɚ ɜ ɩɪɨɰɟɫɫɟ ɤɪɟɤɢɧɝɚ; 
ɛ) ɫɧɢɠɟɧɢɟ ɨɛɪɚɡɨɜɚɧɢɹ ɨɫɬɚɬɤɚ – ɬɹɠɟɥɨɝɨ ɝɚɡɨɣɥɹ. 

Эɤɨɧɨɦɢɱɟɫɤɢɟ ɚɫɩɟɤɬɵ ɜɧɟɞɪɟɧɢɹ 

Ƚɥɚɜɧɵɦ ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɚɫɩɟɤɬɨɦ ɬɟɯɧɨɥɨɝɢɢ ɹɜɥɹɟɬɫɹ ɭɜɟɥɢɱɟɧɢɟ ɜɵɯɨɞɚ 
ɥɟɝɤɨɝɨ ɝɚɡɨɣɥɹ – ɫɵɪɶɹ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɟɚɤɬɢɜɧɨɝɨ ɢ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜ. 
ɋɨɜɦɟɫɬɧɨɟ ɩɪɢɦɟɧɟɧɢɟ ɫɩɟɰɢɚɥɶɧɵɯ ɤɚɬɚɥɢɡɚɬɨɪɨɜ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɢɟɦɨɜ 
ɩɨɡɜɨɥɹɟɬ ɭɜɟɥɢɱɢɬɶ ɜɵɯɨɞ ɥɟɝɤɨɝɨ ɝɚɡɨɣɥɹ ɧɚ 10% ɨɛ (ɚɛɫ). ȼɬɨɪɢɱɧɵɦ ɚɫɩɟɤɬɨɦ 
ɹɜɥɹɟɬɫɹ ɫɧɢɠɟɧɢɟ ɜɵɯɨɞɚ ɩɨɛɨɱɧɨɝɨ ɩɪɨɞɭɤɬɚ ɤɪɟɤɢɧɝɚ – ɬɹɠɟɥɨɝɨ ɝɚɡɨɣɥɹ. 

 

7.6 Ƚɢɞɪɨɝɟɧɢɡɚɰɢɨɧɧɵɟ ɩɪɨɰɟɫɫɵ 

 

7.6.1 Ƚɢɞɪɨɨɱɢɫɬɤɚ ɧɟɮɬɹɧɵɯ ɨɫɬɚɬɤɨɜ 

 

7.6.2 Ƚɢɞɪɨɨɱɢɫɬɤɚ (ɝɢɞɪɨɨɛɥɚɝɨɪɚɠɢɜɚɧɢɟ) ɬɹɠɟɥɨɝɨ ɝɚɡɨɣɥɹ ɤɨɤɫɨɜɚɧɢɹ 
Prime-D 

 

Ɉɩɢɫɚɧɢɟ. Ʉɨɦɩɚɧɢɹ Axens (IFP Group Technologies) ɪɚɡɪɚɛɨɬɚɥɚ ɬɟɯɧɨɥɨɝɢɸ 
Prime-D, ɩɨɡɜɨɥɹɸɳɭɸ ɩɟɪɟɪɚɛɚɬɵɜɚɬɶ ɥɸɛɨɟ ɫɵɪɶɟ ɢ ɩɨɥɭɱɚɬɶ ɩɪɨɞɭɤɬ, ɨɬɜɟɱɚɸɳɢɣ 
ɬɪɟɛɨɜɚɧɢɹɦ ɫɨɜɪɟɦɟɧɧɵɯ ɫɬɚɧɞɚɪɬɨɜ: ɭɥɶɬɪɚɧɢɡɤɚɹ ɫɟɪɚ, ɧɢɡɤɚɹ ɩɥɨɬɧɨɫɬɶ, ɧɢɡɤɨɟ 
ɫɨɞɟɪɠɚɧɢɟ ɩɨɥɢɰɢɤɥɢɱɟɫɤɢɯ ɚɪɨɦɚɬɢɱɟɫɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ, ɜɵɫɨɤɨɟ ɰɟɬɚɧɨɜɨɟ ɱɢɫɥɨ 
ɩɪɢ ɥɸɛɨɦ ɤɚɱɟɫɬɜɟ ɢɫɯɨɞɧɨɝɨ ɫɵɪɶɹ, ɜ ɬɨɦ ɱɢɫɥɟ ɬɪɭɞɧɨɦ ɞɥɹ ɩɟɪɟɪɚɛɨɬɤɢ ɜɬɨɪɢɱɧɨɦ 
ɫɵɪɶɟ – ɝɚɡɨɣɥɢ ɤɨɤɫɨɜɚɧɢɹ, ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ ɢ ɜɢɫɛɪɟɤɢɧɝɚ. 

Ⱦɥɹ ɭɞɨɜɥɟɬɜɨɪɟɧɢɹ ɬɪɟɛɨɜɚɧɢɣ ɩɨ ɭɥɶɬɪɚɧɢɡɤɨɦɭ ɫɨɞɟɪɠɚɧɢɸ ɫɟɪɵ, ɫɧɢɠɟɧɢɸ 
ɫɨɞɟɪɠɚɧɢɹ ɩɨɥɢɰɢɤɥɢɱɟɫɤɢɯ ɚɪɨɦɚɬɢɱɟɫɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɢ ɭɜɟɥɢɱɟɧɢɸ ɰɟɬɚɧɨɜɨɝɨ 
ɱɢɫɥɚ ɩɪɟɞɥɚɝɚɟɬɫɹ ɨɞɧɨɫɬɚɞɢɣɧɵɣ ɩɪɨɰɟɫɫ. ȼ ɤɚɱɟɫɬɜɟ ɛɚɡɨɜɨɣ ɦɨɞɟɥɢ ɩɪɨɰɟɫɫɚ 
ɩɪɢɧɹɬɚ ɬɟɯɧɨɥɨɝɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɫ ɫɨɞɟɪɠɚɧɢɟɦ ɫɟɪɵ 350 ɦɝ/ɤɝ, 
ɧɨ ɩɪɨɰɟɫɫ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɢ ɛɨɥɟɟ ɜɵɫɨɤɨɦ ɞɚɜɥɟɧɢɢ ɢ ɦɟɧɶɲɟɣ ɨɛɴɟɦɧɨɣ 
ɫɤɨɪɨɫɬɢ ɩɨɞɚɱɢ ɫɵɪɶɹ. Ɏɭɧɤɰɢɹ ɞɟɚɪɨɦɚɬɢɡɚɰɢɢ ɬɪɟɛɭɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ 
ɜɨɞɨɪɨɞɚ. 
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Ⱦɪɭɝɨɣ ɪɚɡɧɨɜɢɞɧɨɫɬɶɸ ɬɟɯɧɨɥɨɝɢɢ Prime-D ɹɜɥɹɟɬɫɹ ɞɜɭɯɫɬɚɞɢɣɧɵɣ ɩɪɨɰɟɫɫ, 
ɩɨɡɜɨɥɹɸɳɢɣ ɨɫɭɳɟɫɬɜɥɹɬɶ ɫɜɟɪɯɝɥɭɛɨɤɨɟ ɝɢɞɪɨɨɛɟɫɫɟɪɢɜɚɧɢɟ ɢ ɞɟɚɪɨɦɚɬɢɡɚɰɢɸ ɩɪɢ 
ɛɨɥɟɟ ɧɢɡɤɨɦ ɞɚɜɥɟɧɢɢ, ɱɟɦ ɨɞɧɨɫɬɚɞɢɣɧɵɣ ɩɪɨɰɟɫɫ. ɇɚ ɩɟɪɜɨɣ ɫɬɚɞɢɢ ɢɫɩɨɥɶɡɭɟɬɫɹ 
ɤɥɚɫɫɢɱɟɫɤɢɣ ɤɚɬɚɥɢɡɚɬɨɪ ɝɢɞɪɨɨɛɟɫɫɟɪɢɜɚɧɢɹ, ɧɚ ɜɬɨɪɨɣ – ɤɚɬɚɥɢɡɚɬɨɪ ɧɚ ɨɫɧɨɜɟ 
ɛɥɚɝɨɪɨɞɧɵɯ ɦɟɬɚɥɥɨɜ. Ɉɬɥɢɱɢɟɦ ɞɜɭɯɫɬɚɞɢɣɧɨɣ ɫɯɟɦɵ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɧɚ ɥɢɧɢɢ 
ɩɪɨɞɭɤɬɚ, ɩɨɫɬɭɩɚɸɳɟɝɨ ɢɡ ɩɟɪɜɨɝɨ ɪɟɚɤɬɨɪɚ, ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɨɬɩɚɪɧɚɹ ɤɨɥɨɧɧɚ 
ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɞɥɹ ɭɞɚɥɟɧɢɹ ɫɟɪɨɜɨɞɨɪɨɞɚ ɢ ɭɥɭɱɲɟɧɢɹ ɤɢɧɟɬɢɤɢ ɪɟɚɤɰɢɢ ɧɚ 
ɜɬɨɪɨɣ ɫɬɚɞɢɢ (ɪɢɫɭɧɨɤ 7.9). 

ȼ ɬɟɯɧɨɥɨɝɢɢ Prime-D ɢɫɩɨɥɶɡɭɸɬɫɹ ɧɨɜɟɣɲɢɟ ɤɚɬɚɥɢɡɚɬɨɪɵ ɫɟɪɢɢ HR-500: HR-

526 (Co-Mo), HR-538 (Ni-Mo) ɢ HR-548 (Ni-Mo). Ʉɚɬɚɥɢɡɚɬɨɪ HR-526 ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɫɜɟɪɯɝɥɭɛɨɤɨɟ ɝɢɞɪɨɨɛɟɫɫɟɪɢɜɚɧɢɟ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɩɪɢ ɧɢɡɤɢɯ ɩɚɪɰɢɚɥɶɧɵɯ 
ɞɚɜɥɟɧɢɹɯ ɜɨɞɨɪɨɞɚ. ɋɢɫɬɟɦɚ ɤɚɬɚɥɢɡɚɬɨɪɨɜ HR-538/HR-548 ɧɚɪɹɞɭ ɫ ɫɜɟɪɯɝɥɭɛɨɤɢɦ 
ɝɢɞɪɨɨɛɟɫɫɟɪɢɜɚɧɢɟɦ ɨɛɟɫɩɟɱɢɜɚɟɬ ɞɟɚɪɨɦɚɬɢɡɚɰɢɸ ɫɦɟɫɟɜɨɝɨ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɫ 
ɛɨɥɶɲɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɜɬɨɪɢɱɧɵɯ ɞɢɫɬɢɥɥɹɬɨɜ ɩɪɢ ɫɪɟɞɧɟɦ ɢ ɜɵɫɨɤɨɦ ɩɚɪɰɢɚɥɶɧɨɦ 
ɞɚɜɥɟɧɢɢ ɜɨɞɨɪɨɞɚ, ɹɜɥɹɟɬɫɹ ɢɞɟɚɥɶɧɵɦ ɪɟɲɟɧɢɟɦ ɞɥɹ ɭɥɭɱɲɟɧɢɹ ɩɨɤɚɡɚɬɟɥɟɣ 
ɰɟɬɚɧɨɜɨɝɨ ɱɢɫɥɚ, ɩɥɨɬɧɨɫɬɢ ɢ ɫɧɢɠɟɧɢɹ ɩɨɥɢɰɢɤɥɢɱɟɫɤɢɯ ɚɪɨɦɚɬɢɱɟɫɤɢɯ 
ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɩɪɢ ɩɟɪɟɪɚɛɨɬɤɟ ɭɬɹɠɟɥɟɧɧɵɯ ɮɪɚɤɰɢɣ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɫ ɜɵɫɨɤɢɦ 
ɫɨɞɟɪɠɚɧɢɟɦ ɬɪɭɞɧɨɭɞɚɥɹɟɦɵɯ ɫɟɪɨɫɨɞɟɪɠɚɳɢɯ ɫɨɟɞɢɧɟɧɢɣ. 

Ⱦɥɹ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɝɨ ɞɨɫɬɢɠɟɧɢɹ ɰɟɥɟɜɨɝɨ ɩɨɤɚɡɚɬɟɥɹ ɩɨ ɫɨɞɟɪɠɚɧɢɸ ɫɟɪɵ 
(ɦɟɧɟɟ 10 ɦɝ/ɤɝ) ɪɟɚɤɬɨɪɚ ɨɫɧɚɳɚɸɬɫɹ ɫɨɜɪɟɦɟɧɧɵɦ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ 
Equi Flow, ɤɨɧɫɬɪɭɤɰɢɹ ɤɨɬɨɪɨɝɨ ɩɨɡɜɨɥɹɟɬ ɦɚɤɫɢɦɚɥɶɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɡɚɝɪɭɡɤɭ 
ɤɚɬɚɥɢɡɚɬɨɪɚ ɜ ɥɸɛɵɯ ɭɫɥɨɜɢɹɯ ɝɢɞɪɨɞɢɧɚɦɢɤɢ. 

 

 
 

Ɋɢɫɭɧɨɤ 7.9 – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɝɢɞɪɨɨɱɢɫɬɫɤɢ ɬɹɠɟɥɨɝɨ ɝɚɡɨɣɥɹ 
ɤɨɤɫɨɜɚɧɢɹ ɩɨ ɬɟɯɧɨɥɨɝɢɢ Prime-D 

1 – ɬɟɩɥɨɨɛɦɟɧɧɢɤ; 2 – ɩɟɱɶ; 3 – ɪɟɚɤɬɨɪ;4 – ɜɨɡɞɭɲɧɵɣ ɯɨɥɨɞɢɥɶɧɢɤ; 5 – ɬɪɟɯɮɚɡɧɵɣ 
ɨɬɫɬɨɣɧɢɤ; 6 – ɛɥɨɤ ɨɱɢɫɬɤɢ ɨɬ ɫɟɪɨɜɨɞɨɪɨɞɚ; 7 – ɤɨɦɩɪɟɫɫɨɪ; 8 – ɨɬɩɚɪɧɚɹ ɤɨɥɨɧɧɚ;  

9 – ɛɥɨɤ ɨɫɭɲɤɢ 

 

ɋɬɟɩɟɧɶ ɩɪɨɪɚɛɨɬɤɢ. Ȼɨɥɟɟ 100 ɭɫɬɚɧɨɜɨɤ ɝɢɞɪɨɨɱɢɫɬɤɢ ɫɪɟɞɧɢɯ ɞɢɫɬɢɥɥɹɬɨɜ 
ɩɨɫɬɪɨɟɧɵ ɩɨ ɥɢɰɟɧɡɢɹɦ ɢɥɢ ɦɨɞɟɪɧɢɡɢɪɨɜɚɧɵ. ȼ ɢɯ ɱɢɫɥɟ:ɭɫɬɚɧɨɜɤɢ ɝɥɭɛɨɤɨɝɨ ɢ 
ɫɜɟɪɯɝɥɭɛɨɤɨɝɨ ɨɛɟɫɫɟɪɢɜɚɧɢɹ (ɦɟɧɟɟ 50 ɦɝ/ɤɝ) ɢ ɭɫɬɚɧɨɜɤɢ ɞɥɹ ɭɜɟɥɢɱɟɧɢɹ ɐɑ. 
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ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜɩɟɪɜɵɟ ɜ Ɋɨɫɫɢɢ ɧɚ ɈȺɈ «ɌȺɇȿɄɈ» (ɝ. ɇɢɠɧɟɤɚɦɫɤ) ɧɚ 
ɨɫɧɨɜɟ ɛɚɡɨɜɨɣ ɩɪɨɟɤɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɧɟɮɬɟɯɢɦɢɱɟɫɤɨɣ ɤɨɦɩɚɧɢɢ Axens IFP Group 

Technologies ɩɥɚɧɢɪɭɟɬɫɹ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɭɫɬɚɧɨɜɤɢ ɝɢɞɪɨɨɱɢɫɬɤɢ ɬɹɠɟɥɨɝɨ ɝɚɡɨɣɥɹ 
ɤɨɤɫɨɜɚɧɢɹ (ɌȽɄ). ɉɪɨɟɤɬɧɚɹ ɦɨɳɧɨɫɬɶ ɭɫɬɚɧɨɜɤɢ ɩɨ ɫɵɪɶɸ ɫɨɫɬɚɜɥɹɟɬ 850 ɬɵɫ.ɬ/ɝɨɞ. 
Ɋɚɛɨɬɚ ɇɉɁ ɜ ɇɢɠɧɟɤɚɦɫɤɟ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɧɚ 100% ɤɚɪɛɨɧɨɜɨɣ ɧɟɮɬɢ ɢɥɢ ɧɚ 100% 
ɞɟɜɨɧɫɤɨɣ ɧɟɮɬɢ, ɥɢɛɨ ɧɚ ɫɦɟɫɢ ɧɟɮɬɟɣ ɜ ɫɨɨɬɧɨɲɟɧɢɢ 50:50. ɍɫɬɚɧɨɜɤɚ ɝɢɞɪɨɨɱɢɫɬɤɢ 
ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɩɨɬɨɤɚ ɝɢɞɪɨɨɱɢɳɟɧɧɨɝɨ ɬɹɠɟɥɨɝɨ ɝɚɡɨɣɥɹ ɤɨɤɫɨɜɚɧɢɹ ɫ 
ɦɚɤɫɢɦɚɥɶɧɵɦ ɫɨɞɟɪɠɚɧɢɟɦ ɫɟɪɵ 300 ppm ɩɨ ɦɚɫɫɟ ɢ ɜɵɯɨɞɨɦ ɧɟ ɦɟɧɟɟ 76 % ɦɚɫɫ. 
ɉɪɨɰɟɫɫ ɝɢɞɪɨɨɱɢɫɬɤɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚ ɧɟɩɨɞɜɢɠɧɵɯ ɫɥɨɹɯ ɤɚɬɚɥɢɡɚɬɨɪɚ ɜ ɪɟɚɤɬɨɪɟ ɜ 
ɩɪɢɫɭɬɫɬɜɢɢ ɛɨɥɶɲɨɝɨ ɨɛɴɟɦɚ ɜɨɞɨɪɨɞɚ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ  350-390°ɋ ɢ ɞɚɜɥɟɧɢɢ 12Ɇɉɚ 
(ɢɡɛ). Ɋɟɚɤɬɨɪ ɢɦɟɟɬ ɤɨɧɫɬɪɭɤɰɢɸ ɫ ɧɢɫɯɨɞɹɳɢɦ ɩɨɬɨɤɨɦ. ȼ ɪɟɚɤɬɨɪɟ ɜ ɩɪɢɫɭɬɫɬɜɢɢ 
ɨɫɧɨɜɧɨɝɨ Ni-Mo ɤɚɬɚɥɢɡɚɬɨɪɚ HR 548 ɩɪɨɯɨɞɹɬ ɪɟɚɤɰɢɢ ɞɟɦɟɬɚɥɥɢɡɚɰɢɢ, ɨɛɟɫɫɟɪɢɜɚɧɢɹ, 
ɞɟɚɡɨɬɢɪɨɜɚɧɢɹ, ɧɚɫɵɳɟɧɢɹ ɚɪɨɦɚɬɢɱɟɫɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ, ɝɢɞɪɨɤɪɟɤɢɧɝɚ. 

Ⱦɨɫɬɢɝɚɟɦɵɟ ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɩɪɟɢɦɭщɟɫɬɜɚ 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɩɨɥɢɬɢɤɨɣ ɉɨɜɵɲɟɧɢɹ ɤɚɱɟɫɬɜɚ, ɨɯɪɚɧɵ ɡɞɨɪɨɜɶɹ, ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɢ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, Axens ɧɟɩɪɟɪɵɜɧɨ ɩɪɢɥɚɝɚɟɬ ɭɫɢɥɢɹ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɤɚɱɟɫɬɜɚ 

ɫɜɨɢɯ ɩɪɨɞɭɤɬɨɜ ɢ ɭɫɥɭɝ, ɚ ɬɚɤɠɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɪɚɛɨɬɵ ɢ ɫɨɤɪɚɳɟɧɢɹ ɨɛɴɟɦɨɜ 
ɜɵɛɪɨɫɨɜ ɢ ɩɪɨɦɵɲɥɟɧɧɵɯ ɨɬɯɨɞɨɜ ɧɚ ɫɜɨɢɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɦɨɳɧɨɫɬɹɯ. 

Ʉɨɥɢɱɟɫɬɜɨ ɜɟɳɟɫɬɜ, ɨɛɪɚɡɭɸɳɟɟɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɝɨɪɚɧɢɹ ɬɨɩɥɢɜɚ – ɨɤɫɢɞɵ 
ɚɡɨɬɚ, ɭɝɥɟɪɨɞɚ – ɦɨɠɧɨ ɫɨɤɪɚɳɚɬɶ ɡɚ ɫɱɟɬ ɦɨɞɟɪɧɢɡɚɰɢɢ ɤɨɧɫɬɪɭɤɰɢɢ ɩɟɱɟɣ, ɨɛɪɚɳɚɹ 
ɜɧɢɦɚɧɢɟ ɧɟ ɬɨɥɶɤɨ ɧɚ ɢɯ ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɶ, ɧɨ ɢ ɧɚ ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɨɛɪɚɡɨɜɚɧɢɹ 
ɬɨɤɫɢɱɧɵɯ ɝɚɡɨɜ (NOX,H2S, SO2, ɞɪɭɝɢɟ ɫɟɪɧɵɟ ɫɨɟɞɢɧɟɧɢɹ). Ⱦɪɭɝɨɣ ɫɩɨɫɨɛ 
ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɢɯ ɨɛɪɚɡɨɜɚɧɢɹ – ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɩɪɨɰɟɫɫɚ ɝɨɪɟɧɢɹ, ɜ ɬɨɦ ɱɢɫɥɟ ɡɚ 
ɫɱɟɬ ɦɨɧɢɬɨɪɢɧɝɚ ɨɬɯɨɞɹɳɢɯ ɝɚɡɨɜ. 

Ɉɞɧɨɣ ɢɡ ɫɚɦɵɯ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ ɨɛɳɟɨɛɴɟɤɬɨɜɵɯ ɫɢɫɬɟɦ ɨɱɢɫɬɤɢ ɜɵɛɪɨɫɨɜ 
ɧɚ ɇɉɁ ɹɜɥɹɟɬɫɹ ɛɨɪɶɛɚ ɫ H2S. ɗɬɢ ɫɢɫɬɟɦɵ ɨɛɵɱɧɨ ɫɨɞɟɪɠɚɬ ɫɢɫɬɟɦɭ ɚɦɢɧɨɜɨɣ 
ɨɱɢɫɬɤɢ ɢ ɭɫɬɚɧɨɜɤɭ ɫɟɪɨɨɱɢɫɬɤɢ ɞɥɹ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ H2S ɜ ɫɟɪɭ (ɩɪɨɰɟɫɫ Ʉɥɚɭɫɚ), 
ɤɨɬɨɪɚɹ ɹɜɥɹɟɬɫɹ ɩɨɛɨɱɧɵɣ ɩɪɨɞɭɤɬɨɦ ɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɢ. 

Ɏɚɤɟɥɶɧɵɟ ɭɫɬɚɧɨɜɤɢ – ɞɪɭɝɨɣ ɦɟɬɨɞ, ɢɫɩɨɥɶɡɭɟɦɵɣ ɧɚ ɇɉɁ ɞɥɹ ɨɯɪɚɧɵ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɨɬ ɧɟɲɬɚɬɧɵɯ ɡɚɝɪɹɡɧɟɧɢɣ ɚɬɦɨɫɮɟɪɵ ɜɵɛɪɨɫɚɦɢ. 

 

Эɤɨɧɨɦɢɱɟɫɤɢɟ ɚɫɩɟɤɬɵ ɜɧɟɞɪɟɧɢɹ 

ɉɪɢɦɟɪɵ ɪɚɡɧɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɜɟɪɫɢɣ ɢ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɩɪɨɰɟɫɫɚ Prime D 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 7.17. 

 
Ɍɚɛɥɢɰɚ 7.17 – ɉɪɢɦɟɪɵ ɪɚɡɧɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɜɟɪɫɢɣ ɩɪɨɰɟɫɫɚ Prime D ɢ 
ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɜ ɩɪɟɞɟɥɚɯ ɭɫɬɚɧɨɜɤɢ 

ɉɨɤɚɡɚɬɟɥɢ ȼɚɪɢɚɧɬ 1 ȼɚɪɢɚɧɬ 2 ȼɚɪɢɚɧɬ 3 ȼɚɪɢɚɧɬ 4 
ɋɨɞɟɪɠɚɧɢɟ ɫɟɪɵ, ɦɝ/ɤɝ 350 <10 <10 <5 
ɉɥɨɬɧɨɫɬɶ, ɤɝ/ɦ3* <845 <840 <834 <825 
ɋɨɞɟɪɠɚɧɢɟ ɇɊȺ. % ɦɚɫɫ. 11 <2-3 <2 <1-2 
ɐɟɬɚɧɨɜɨɟ ɱɢɫɥɨ 51 55 58 58 
Ɋɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ (Ɋ) Ɋ 1,7-Ɋ 2,5-Ɋ 1,7-Ɋ 
Ɉɛɴɟɦɧɚɹ ɫɤɨɪɨɫɬɶ (V) V 0,4’V 0,25 V 0,4-ɍ+ɛɥɚɝɨɪɨɞ. ɦɟɬɚɥɥ 
Ʉɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɜ 
ɩɪɟɞɟɥɚɯ ɭɫɬɚɧɨɜɤɢ (Ʉ) Ʉ 1,65-Ʉ 2,1-Ʉ 2,7-Ʉ 

ȼɚɪɢɚɧɬ 1. ɇɢɡɤɨɟ ɫɨɞɟɪɠɚɧɢɟ ɫɟɪɵ ɩɨ ɧɨɪɦɚɦ 2000 ɝ. ɍɫɬɚɧɨɜɤɚ 
ɝɢɞɪɨɨɛɟɫɫɟɪɢɜɚɧɢɹ. 
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ȼɚɪɢɚɧɬ 2. ɋɜɟɪɯɧɢɡɤɨɟ ɫɨɞɟɪɠɚɧɢɟ ɫɟɪɵ. ɍɫɬɚɧɨɜɤɚ ɝɢɞɪɨɨɛɟɫɫɟɪɢɜɚɧɢɹ ɫ 
ɭɫɬɪɨɣɫɬɜɚɦɢ ɞɥɹ ɝɥɭɛɨɤɨɝɨ ɝɢɞɪɨɨɛɟɫɫɟɪɢɜɚɧɢɹ. 

ȼɚɪɢɚɧɬ 3. ɍɜɟɥɢɱɟɧɢɟ ɐɑ. Ɉɞɧɨɫɬɭɩɟɧɱɚɬɨɟ ɝɢɞɪɨɨɛɟɫɫɟɪɢɜɚɧɢɟ 
ɝɢɞɪɨɞɟɚɪɨɦɚɬɢɡɚɰɢɹ. 

ȼɚɪɢɚɧɬ 4. ɉɨɥɧɨɟ ɝɢɞɪɢɪɨɜɚɧɢɟ ɚɪɨɦɚɬɢɤɢ. Ⱦɜɭɯɫɬɭɩɟɧɱɚɬɨɟ 
ɝɢɞɪɨɨɛɟɫɫɟɪɢɜɚɧɢɟ ɝɢɞɪɨɞɟɚɪɨɦɚɬɢɡɚɰɢɹ. 

 

7.6.3 Ƚɢɞɪɨɢɡɨɦɟɪɢɡɚɰɢɹ ɞɢɡɟɥɶɧɵɯ ɬɨɩɥɢɜ 

 

ȼ ɨɫɧɨɜɟ ɩɪɨɰɟɫɫɚ ɝɢɞɪɨɢɡɨɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ ɥɟɠɢɬ ɢɡɨɦɟɪɢɡɚɰɢɹ ɧɨɪɦɚɥɶɧɵɯ 
ɩɚɪɚɮɢɧɨɜɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɜɨɞɨɪɨɞɚ. ȼ ɩɪɨɰɟɫɫɟ 
ɢɡɨɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ ɞɥɢɧɧɨɰɟɩɨɱɟɱɧɵɟ ɧ-ɩɚɪɚɮɢɧɵ ɧɟ ɪɚɡɪɭɲɚɸɬɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɤɪɟɤɢɧɝɚ, ɚ ɢɡɨɦɟɪɢɡɭɸɬɫɹ ɫ ɫɨɯɪɚɧɟɧɢɟɦ ɦɨɥɟɤɭɥɹɪɧɨɣ ɦɚɫɫɵ, ɜɫɥɟɞɫɬɜɢɟ ɱɟɝɨ 
ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɦɟɧɹɟɬɫɹ ɮɪɚɤɰɢɨɧɧɵɣ ɫɨɫɬɚɜ ɩɨɥɭɱɚɟɦɵɯ ɩɪɨɞɭɤɬɨɜ. Ɂɧɚɱɢɬɟɥɶɧɚɹ 
ɞɟɩɪɟɫɫɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɡɚɫɬɵɜɚɧɢɹ ɩɨɥɭɱɚɟɦɨɣ ɞɢɡɟɥɶɧɨɣ ɮɪɚɤɰɢɢ ɧɟ 
ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɡɚɦɟɬɧɵɦ ɫɧɢɠɟɧɢɟɦ ɡɧɚɱɟɧɢɹ ɰɟɬɚɧɨɜɨɝɨ ɱɢɫɥɚ, ɩɨɫɤɨɥɶɤɭ 
ɦɚɥɨɪɚɡɜɟɬɜɥɟɧɧɵɟ ɢɡɨɦɟɪɧɵɟ ɩɚɪɚɮɢɧɵ ɢɦɟɸɬ ɝɨɪɚɡɞɨ ɛɨɥɟɟ ɧɢɡɤɢɟ ɬɟɦɩɟɪɚɬɭɪɵ 
ɡɚɫɬɵɜɚɧɢɹ, ɧɨ ɧɟɡɧɚɱɢɬɟɥɶɧɨ ɦɟɧɶɲɢɟ ɡɧɚɱɟɧɢɹ ɰɟɬɚɧɨɜɵɯ ɱɢɫɟɥ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɧ-

ɩɚɪɚɮɢɧɚɦɢ. ɉɨɥɭɱɟɧɧɨɟ ɞɢɡɟɥɶɧɨɟ ɬɨɩɥɢɜɨ ɫɨɞɟɪɠɢɬ ɦɟɧɶɲɟ ɚɪɨɦɚɬɢɱɟɫɤɢɯ 
ɭɝɥɟɜɨɞɨɪɨɞɨɜ, ɜ ɱɚɫɬɧɨɫɬɢ ɫɨɞɟɪɠɚɧɢɟ ɩɨɥɢɰɢɤɥɢɱɟɫɤɢɯ ɚɪɨɦɚɬɢɱɟɫɤɢɯ 
ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɫɧɢɠɚɟɬɫɹ ɞɨ ɡɧɚɱɟɧɢɣ ɦɟɧɟɟ 7-8% ɦɚɫɫ. 

ɉɪɨɰɟɫɫ ɢɡɨɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ ɩɪɨɜɨɞɢɬɫɹ ɧɚ ɛɢɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɤɚɬɚɥɢɡɚɬɨɪɚɯ, 
ɫɨɞɟɪɠɚɳɢɯ ɝɢɞɪɢɪɭɸɳɢɟ ɦɟɬɚɥɥɵ, ɚ ɜ ɤɚɱɟɫɬɜɟ ɤɢɫɥɨɬɧɨɝɨ ɤɨɦɩɨɧɟɧɬɚ – ɰɟɨɥɢɬɵ 
ɢɥɢ ɰɟɨɥɢɬɨɩɨɞɨɛɧɵɟ ɫɬɪɭɤɬɭɪɵ. Ʉɚɬɚɥɢɡɚɬɨɪɵ ɢɦɟɸɬ ɦɢɧɢɦɚɥɶɧɭɸ ɚɤɬɢɜɧɨɫɬɶ ɜ 
ɨɬɧɨɲɟɧɢɢ ɪɟɚɤɰɢɣ ɝɢɞɪɨɤɪɟɤɢɧɝɚ. 

ɉɪɨɰɟɫɫ ɢɡɨɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ ɜ ɩɪɨɦɵɲɥɟɧɧɵɯ ɭɫɥɨɜɢɹɯ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 
ɤɚɬɚɥɢɡɚɬɨɪɚ, ɫɨɞɟɪɠɚɳɟɝɨ ɩɥɚɬɢɧɭ, ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɵɯɨɞ ɰɟɥɟɜɨɝɨ ɩɪɨɞɭɤɬɚ ɧɟ ɦɟɧɟɟ 
94% ɦɚɫɫ. ɧɚ ɫɵɪɶɟ. ɉɪɢ ɷɬɨɦ ɧɚɪɹɞɭ ɫ ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɵɦ ɞɢɡɟɥɶɧɵɦ ɬɨɩɥɢɜɨɦ ɫ 
ɜɵɫɨɤɢɦ ɰɟɬɚɧɨɜɵɦ ɱɢɫɥɨɦ ɨɛɪɚɡɭɟɬɫɹ ɛɟɧɡɢɧɨɜɚɹ ɮɪɚɤɰɢɹ, ɤɨɬɨɪɭɸ ɦɨɠɧɨ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ ɤɚɱɟɫɬɜɟ ɤɨɦɩɨɧɟɧɬɚ ɬɨɜɚɪɧɨɝɨ ɛɟɧɡɢɧɚ. 

ɉɪɨɦɵɲɥɟɧɧɨ ɪɟɚɥɢɡɨɜɚɧɧɵɟ ɢ ɪɚɡɪɚɛɚɬɵɜɚɟɦɵɟ ɬɟɯɧɨɥɨɝɢɢ 
ɢɡɨɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ ɞɢɡɟɥɶɧɵɯ ɞɢɫɬɢɥɥɹɬɨɜ ɨɛɟɫɩɟɱɢɜɚɸɬ ɞɟɩɪɟɫɫɢɸ ɡɧɚɱɟɧɢɣ 
ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɵɯ ɫɜɨɣɫɬɜ ɬɨɩɥɢɜɚ ɧɚ ɭɪɨɜɧɟ 20-60° ɩɪɢ ɜɵɯɨɞɟ ɰɟɥɟɜɨɝɨ ɩɪɨɞɭɤɬɚ 
ɧɟ ɦɟɧɟɟ 92% ɦɚɫɫ. 

ɋɚɦɵɦ ɩɟɪɫɩɟɤɬɢɜɧɵɦ ɩɪɨɰɟɫɫɨɦ ɢɡɨɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ, ɨɫɜɨɟɧɧɵɦ ɜ 
ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ ɩɪɨɦɵɲɥɟɧɧɨɦ ɦɚɫɲɬɚɛɟ, ɹɜɥɹɟɬɫɹ ɩɪɨɰɟɫɫ, ɪɚɡɪɚɛɨɬɚɧɧɵɣ 
ɤɨɦɩɚɧɢɟɣ ExxonMobil Research&Engineering Co. (ɫɨɜɦɟɫɬɧɨ ɫ ɤɨɦɩɚɧɢɹɦɢ 

KellogBrownandRoot, Albemarle, FinaResearch) – ɬɟɯɧɨɥɨɝɢɹ MAKFiningHDT / MIDW 

(Hydrodesulfurization Tecnology/Mobil’sIsoDeWaxing). ɉɪɨɰɟɫɫ ɜɩɟɪɜɵɟ ɛɵɥ ɜɧɟɞɪɟɧ ɧɚ 
ɇɉɁ ɜ Ⱦɠɭɪɨɧɝɟ ɜ 1990 ɝ. ɉɪɨɰɟɫɫ ɨɬɥɢɱɚɟɬɫɹ ɜɵɫɨɤɨɣ ɝɢɛɤɨɫɬɶɸ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ 
ɫɯɟɦɚ ɫɨɩɨɫɬɚɜɢɦɚ ɫɨ ɫɯɟɦɨɣ ɩɪɨɰɟɫɫɚ ɝɢɞɪɨɨɱɢɫɬɤɢ. 

ɉɪɨɰɟɫɫ MAKFining HDT/MIDW ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɫɪɟɞɟ ɜɨɞɨɪɨɞɚ ɧɚ 
ɫɬɚɰɢɨɧɚɪɧɨɦ ɫɥɨɟ ɛɢɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɦɟɬɚɥɥɰɟɨɥɢɬɫɨɞɟɪɠɚɳɟɝɨ ɤɚɬɚɥɢɡɚɬɨɪɚ, 
ɭɫɬɨɣɱɢɜɨɝɨ ɤ ɫɟɪɨɜɨɞɨɪɨɞɭ ɢ ɚɦɦɢɚɤɭ. ɍɫɥɨɜɢɹ ɩɪɨɜɟɞɟɧɢɹ ɩɪɨɰɟɫɫɚ ɩɨ ɞɚɧɧɨɣ 
ɬɟɯɧɨɥɨɝɢɢ ɞɨɫɬɚɬɨɱɧɨ ɦɹɝɤɢɟ: ɞɚɜɥɟɧɢɟ 2,4-4,0 Ɇɉɚ, ɨɛɴɟɦɧɚɹ ɫɤɨɪɨɫɬɶ ɩɨɞɚɱɢ ɫɵɪɶɹ 
0,5-1,0 ɱ-1 [37, 47]. 
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ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ ɦɢɪɟ ɩɨ ɬɟɯɧɨɥɨɝɢɢ MIDW ɪɚɛɨɬɚɸɬ 7 ɭɫɬɚɧɨɜɨɤ: 2 – ɜ 
Ⱥɡɢɢ, 3 – ɜ Ʉɚɧɚɞɟ, 1 – ɜ ɋɒȺ ɢ 1 – ɜ Ƚɟɪɦɚɧɢɢ. ȿɳɟ ɞɜɟ ɭɫɬɚɧɨɜɤɢ ɜ ȿɜɪɨɩɟ ɢ Ⱥɡɢɢ 
ɧɚɯɨɞɹɬɫɹ ɧɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɜ ɫɬɚɞɢɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ. 

Ɍɟɯɧɨɥɨɝɢɹ MIDW ɦɨɠɟɬ ɬɚɤɠɟ ɷɮɮɟɤɬɢɜɧɨ ɩɪɢɦɟɧɹɬɶɫɹ ɞɥɹ ɢɡɨɦɟɪɢɡɚɰɢɢ 
ɞɢɡɟɥɶɧɵɯ ɬɨɩɥɢɜ, ɩɨɥɭɱɟɧɧɵɯ ɢɡ ɜɨɡɨɛɧɨɜɥɹɟɦɨɝɨ ɫɵɪɶɹ. ɉɪɢ ɷɬɨɦ ɦɨɝɭɬ ɛɵɬɶ 
ɩɨɥɭɱɟɧɵ ɞɢɡɟɥɶɧɵɟ ɬɨɩɥɢɜɚ ɫ ɪɚɡɥɢɱɧɵɦɢ ɬɟɦɩɟɪɚɬɭɪɚɦɢ ɩɨɦɭɬɧɟɧɢɹ ɢ ɡɚɫɬɵɜɚɧɢɹ 
ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɟɝɢɨɧɚɥɶɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɤ ɞɢɡɟɥɶɧɵɦ ɬɨɩɥɢɜɚɦ. Ɍɟɦɩɟɪɚɬɭɪɚ 
ɩɨɦɭɬɧɟɧɢɹ ɦɢɧɭɫ 33°C ɞɨɫɬɢɝɚɟɬɫɹ ɩɪɢ ɧɢɡɤɨɣ ɪɟɚɤɰɢɨɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ (<330°C). 

Ʉɨɦɩɚɧɢɟɣ Chevron Lummus Global, Inc. ɪɚɡɪɚɛɨɬɚɧ ɩɪɨɰɟɫɫ 
ɢɡɨɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ, ɩɨɥɭɱɢɜɲɢɣ ɧɚɡɜɚɧɢɟ Isodewaxing. Ɍɟɯɧɨɥɨɝɢɹ ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɜɵɫɨɤɢɣ ɜɵɯɨɞ ɢɡɨɦɟɪɧɵɯ ɫɬɪɭɤɬɭɪ, ɢɫɩɨɥɶɡɭɟɬ ɤɚɬɚɥɢɡɚɬɨɪ ɧɚ ɨɫɧɨɜɟ ɩɥɚɬɢɧɵ, ɜ 
ɤɚɱɟɫɬɜɟ ɤɢɫɥɨɬɧɨɝɨ ɤɨɦɩɨɧɟɧɬɚ ɩɪɢɦɟɧɹɟɬɫɹ ɫɢɥɢɤɨɚɥɸɦɨɮɨɫɮɚɬ. 

Ƚɪɭɩɩɨɣ ɤɨɦɩɚɧɢɣ Shell Global Solutions, Criterion Catalysts Company L.P., ABB 
Lummus Global Inc. ɪɚɡɪɚɛɨɬɚɧɚ ɝɢɛɤɚɹ ɞɜɭɯɫɬɭɩɟɧɱɚɬɚɹ ɬɟɯɧɨɥɨɝɢɹ SYN-Flow, 

ɩɨɡɜɨɥɹɸɳɚɹ ɦɚɤɫɢɦɚɥɶɧɨ ɭɥɭɱɲɚɬɶ ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɵɟ ɫɜɨɣɫɬɜɚ ɫɪɟɞɧɢɯ 
ɞɢɫɬɢɥɥɹɬɨɜ ɫ ɦɢɧɢɦɚɥɶɧɵɦɢ ɩɨɬɟɪɹɦɢ ɜ ɜɵɯɨɞɚɯ ɠɢɞɤɢɯ ɩɪɨɞɭɤɬɨɜ(ɜɵɲɟ 95% ɦɚɫɫ.). 
Ⱦɥɹ ɩɪɢɞɚɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɝɢɛɤɨɫɬɢ ɇɉɁ ɩɨ ɢɡɦɟɧɟɧɢɸ ɤɚɱɟɫɬɜɚ ɩɪɨɞɭɤɬɨɜ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɬɪɟɛɧɨɫɬɟɣ ɪɵɧɤɚ ɩɪɨɰɟɫɫ ɢɧɬɟɝɪɢɪɭɟɬɫɹ ɫ ɫɭɳɟɫɬɜɭɸɳɢɦɢ 
ɭɫɬɚɧɨɜɤɚɦɢ ɝɢɞɪɨɨɱɢɫɬɤɢ. 

Ɏɢɪɦɨɣ UOP ɪɚɡɪɚɛɨɬɚɧɨ ɧɟɫɤɨɥɶɤɨ ɦɨɞɢɮɢɤɚɰɢɣ ɬɟɯɧɨɥɨɝɢɢ MQD Unionfining 
ɞɥɹ ɨɛɥɚɝɨɪɚɠɢɜɚɧɢɹ ɞɢɫɬɢɥɥɹɬɨɜ ɜ ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɵɟ ɞɢɡɟɥɶɧɵɟ ɬɨɩɥɢɜɚ, 
ɨɬɜɟɱɚɸɳɢɟ ɫɨɜɪɟɦɟɧɧɵɦ ɢ ɩɟɪɫɩɟɤɬɢɜɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ. ɉɪɨɰɟɫɫ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɩɪɢ ɩɚɪɰɢɚɥɶɧɵɯ ɞɚɜɥɟɧɢɹɯ ɜɨɞɨɪɨɞɚ 3,5-13,8 Ɇɉɚ. Ɍɟɦɩɟɪɚɬɭɪɚ ɢ ɨɛɴɟɦɧɚɹ ɫɤɨɪɨɫɬɶ 
ɨɩɪɟɞɟɥɹɸɬɫɹ ɰɟɥɹɦɢ ɩɪɨɰɟɫɫɚ. ȼ ɤɚɱɟɫɬɜɟ ɫɵɪɶɹ ɦɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɩɪɹɦɨɝɨɧɧɵɟ 
ɢɥɢ ɜɬɨɪɢɱɧɵɟ ɞɢɫɬɢɥɥɹɬɵ. ȼ ɤɚɱɟɫɬɜɟ ɤɚɬɚɥɢɡɚɬɨɪɚ ɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ ɜ 
ɨɞɧɨɫɬɚɞɢɣɧɨɦ ɩɪɨɰɟɫɫɟ ɩɪɢɦɟɧɹɟɬɫɹ ɦɟɬɚɥɥɰɟɨɥɢɬɧɵɣ ɤɚɬɚɥɢɡɚɬɨɪ ɇɋ-80, 

ɧɟɨɛɯɨɞɢɦɚɹ ɞɟɩɪɟɫɫɢɹ ɞɨɫɬɢɝɚɟɬɫɹ ɡɚ ɫɱɟɬ ɤɪɟɤɢɧɝɚ ɧ-ɩɚɪɚɮɢɧɨɜ ɞɨ ɛɨɥɟɟ ɥɟɝɤɢɯ. 
ȿɫɥɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɜɭɯɫɬɚɞɢɣɧɵɣ ɩɪɨɰɟɫɫ, ɬɨ ɧɚ ɜɬɨɪɨɣ ɫɬɚɞɢɢ ɩɪɢɦɟɧɹɟɬɫɹ 

ɤɚɬɚɥɢɡɚɬɨɪ DW-10 ɧɚ ɨɫɧɨɜɟ ɛɥɚɝɨɪɨɞɧɨɝɨ ɦɟɬɚɥɥɚ – ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɵɣ ɜ 
ɝɢɞɪɨɢɡɨɦɟɪɢɡɚɰɢɢ ɧ-ɩɚɪɚɮɢɧɨɜɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ ɭɦɟɧɶɲɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɡɚɫɬɵɜɚɧɢɹ ɞɢɡɟɥɶɧɨɣ ɮɪɚɤɰɢɢ ɢ ɟɟ 

ɜɵɫɨɤɢɣ ɜɵɯɨɞ. 
ɉɪɨɰɟɫɫ ɢɡɨɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ ɩɟɪɫɩɟɤɬɢɜɧɵɦ ɢ 

ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɵɫɨɤɢɣ ɜɵɯɨɞ ɰɟɥɟɜɨɝɨ ɩɪɨɞɭɤɬɚ – ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɞɥɹ ɯɨɥɨɞɧɵɯ 
ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɡɨɧ ɫ ɬɪɟɛɭɟɦɵɦɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ. 

 

7.7 Ƚɢɞɪɨɤɪɟɤɢɧɝ 

 

Ƚɥɭɛɨɤɢɣ ɝɢɞɪɨɤɪɟɤɢɧɝ ɨɫɬɚɬɨɱɧɨɝɨ ɫɵɪɶɹ ɧɚ ɧɟɩɨɞɜɢɠɧɨɦ ɫɥɨɟ 
ɤɚɬɚɥɢɡɚɬɨɪɚ 

ɇɚɡɧɚɱɟɧɢɟ ɩɪɨɰɟɫɫɚ. ɉɪɨɰɟɫɫ RCD Unionfining ɨɛɟɫɩɟɱɢɜɚɟɬ ɨɛɟɫɫɟɪɢɜɚɧɢɟ, 
ɞɟɚɡɨɬɢɪɨɜɚɧɢɟ ɢ ɞɟɦɟɬɚɥɥɢɡɚɰɢɸ ɨɫɬɚɬɨɱɧɨɝɨ ɫɵɪɶɹ ɢ ɞɟɚɫɮɚɥɶɬɢɡɚɬɚ. ɍɞɚɥɟɧɢɟ 
ɩɪɢɦɟɫɟɣ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɱɚɫɬɢɱɧɵɦ ɩɪɟɜɪɚɳɟɧɢɟɦ ɧɟɩɟɪɟɝɨɧɹɟɦɵɯ ɮɪɚɤɰɢɣ. 
ɉɪɨɰɟɫɫ ɩɪɨɬɟɤɚɟɬ ɜ ɧɟɩɨɞɜɢɠɧɨɦ ɫɥɨɟ ɤɚɬɚɥɢɡɚɬɨɪɚ ɩɪɢ ɭɦɟɪɟɧɧɨ ɜɵɫɨɤɢɯ 
ɞɚɜɥɟɧɢɹɯ, ɩɨɬɪɟɛɥɹɟɬ ɜɨɞɨɪɨɞ ɢ ɫɩɨɫɨɛɟɧ ɭɞɚɥɹɬɶ ɛɨɥɟɟ 90% ɫɟɪɵ ɢ ɦɟɬɚɥɥɨɜ. 
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Ʉɪɨɦɟ ɜɵɪɚɛɨɬɤɢ ɦɚɥɨɫɟɪɧɢɫɬɨɝɨ ɤɨɬɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ, ɩɪɨɰɟɫɫ ɱɚɫɬɨ ɢɫɩɨɥɶɡɭɸɬ ɞɥɹ 
ɭɥɭɱɲɟɧɢɹ ɫɵɪɶɹ, ɩɨɞɚɜɚɟɦɨɝɨ ɧɚ ɭɫɬɚɧɨɜɤɢ ɤɨɤɫɨɜɚɧɢɹ, FCC ɢ ɝɢɞɪɨɤɪɟɤɢɧɝɚ. 

Ʉɚɬɚɥɢɡɚɬɨɪɵ. UOP ɪɚɡɪɚɛɨɬɚɧɵ ɧɟɫɤɨɥɶɤɨ ɫɩɟɰɢɚɥɶɧɵɯ ɤɚɬɚɥɢɡɚɬɨɪɨɜ, 
ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ ɩɪɢɦɟɧɟɧɢɹ ɜ ɩɪɨɰɟɫɫɟ RCD Unionfining. R-HAC1 – ɤɚɬɚɥɢɡɚɬɨɪ ɫ 
ɭɦɟɪɟɧɧɨɣ ɝɢɞɪɨɤɪɟɤɢɪɭɸɳɟɣ ɫɩɨɫɨɛɧɨɫɬɶɸ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɩɟɪɟɪɚɛɨɬɤɢ 
ɥɟɝɤɢɯ ɨɫɬɚɬɤɨɜ. Ɉɧ ɨɛɥɚɞɚɟɬ ɬɨɣ ɠɟ ɝɢɞɪɨɨɛɟɫɫɟɪɢɜɚɸɳɟɣ ɫɩɨɫɨɛɧɨɫɬɶɸ, ɱɬɨ ɢ 
ɨɛɵɱɧɵɟ ɤɚɬɚɥɢɡɚɬɨɪɵ ɞɟɫɭɥɶɮɭɪɢɡɚɰɢɢ, ɧɨ ɩɪɨɢɡɜɨɞɢɬ ɧɚ 3–4% ɛɨɥɶɲɟ ɞɢɡɟɥɶɧɨɝɨ 
ɬɨɩɥɢɜɚ ɩɪɢ ɬɨɦ ɠɟ ɜɵɯɨɞɟ ɛɟɧɡɢɧɨɜɵɯ ɮɪɚɤɰɢɣ ɢ ɝɚɡɚ. Ʉɚɬɚɥɢɡɚɬɨɪ ɋȺɌ-ɏ 
ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɨɛɪɚɛɨɬɤɢ ɫɵɪɶɹ FCC. ɂɫɫɥɟɞɨɜɚɧɢɹ 
ɦɢɤɪɨɚɤɬɢɜɧɨɫɬɢ ɩɪɢ ɤɪɟɤɢɧɝɟ ɫɵɪɶɹ, ɩɟɪɟɪɚɛɨɬɚɧɧɨɝɨ ɜ ɫɥɨɟ ɤɚɬɚɥɢɡɚɬɨɪɚ ɋȺɌ-ɏ, 
ɩɨɤɚɡɚɥɢ ɪɨɫɬ ɜɵɯɨɞɚ ɛɟɧɡɢɧɚ ɧɚ ɜɟɥɢɱɢɧɭ ɞɨ 5%. 

ɋɪɨɤ ɫɥɭɠɛɵ ɤɚɬɚɥɢɡɚɬɨɪɚ ɩɪɨɰɟɫɫɚ RCD Unionfining ɨɛɵɱɧɨ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɨɞɧɢɦ ɢɡ ɫɥɟɞɭɸɳɢɯ ɮɚɤɬɨɪɨɜ: 

ɚ) ɱɪɟɡɦɟɪɧɨɟ ɧɚɪɚɫɬɚɧɢɟ ɧɚɤɢɩɢ ɢɥɢ ɤɨɤɫɚ, ɜɟɞɭɳɟɟ ɤ ɩɨɜɵɲɟɧɢɸ ɩɟɪɟɩɚɞɚ 
ɞɚɜɥɟɧɢɣ ɜ ɪɟɚɤɬɨɪɟ ɞɨ ɧɟɩɪɢɟɦɥɟɦɨɝɨ ɭɪɨɜɧɹ; 

ɛ) ɨɛɪɚɡɨɜɚɧɢɟ ɤɨɤɫɚ ɜɫɥɟɞɫɬɜɢɟ ɪɚɡɥɨɠɟɧɢɹ ɢ ɤɨɧɞɟɧɫɚɰɢɢ ɬɹɠɟɥɵɯ 
ɦɨɥɟɤɭɥ ɚɫɮɚɥɶɬɟɧɨɜ; 

ɜ) ɨɬɥɨɠɟɧɢɟ ɦɟɬɚɥɥɨɜ ɜ ɩɨɪɚɯ ɤɚɬɚɥɢɡɚɬɨɪɚ ɩɪɢ ɝɢɞɪɨɤɪɟɤɢɧɝɟ 
ɨɪɝɚɧɨɦɟɬɚɥɥɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ, ɫɨɞɟɪɠɚɳɢɯɫɹ ɜ ɫɵɪɶɟ. 

ɋɵɪɶɟ ɩɪɨɰɟɫɫɚ. ɂɡ ɜɫɟɯ ɤɨɦɩɨɧɟɧɬɨɜ ɨɫɬɚɬɤɨɜ (ɤɨɬɨɪɵɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɤɚɤ 
ɫɵɪɶɟ ɜ ɞɚɧɧɨɦ ɩɪɨɰɟɫɫɟ) ɬɪɭɞɧɟɟ ɜɫɟɝɨ ɩɟɪɟɪɚɛɚɬɵɜɚɬɶ ɚɫɮɚɥɶɬɟɧɵ. Ɇɨɥɟɤɭɥɵ 
ɩɨɫɥɟɞɧɢɯ ɢɦɟɸɬ ɛɨɥɶɲɢɟ ɪɚɡɦɟɪɵ ɢ ɫɨɞɟɪɠɚɬ ɫɟɪɭ, ɚɡɨɬ, ɦɟɬɚɥɥɵ (Fe, Ni, V) ɢ 
ɩɨɥɢɰɢɤɥɢɱɟɫɤɢɟ ɚɪɨɦɚɬɢɱɟɫɤɢɟ ɫɨɟɞɢɧɟɧɢɹ. ȼ ɨɫɧɨɜɧɨɦ ɢɦɟɧɧɨ ɚɫɮɚɥɶɬɟɧɵ 
ɜɵɡɵɜɚɸɬ ɞɟɚɤɬɢɜɢɡɚɰɢɸ ɤɚɬɚɥɢɡɚɬɨɪɚ ɩɭɬɟɦ ɨɬɥɨɠɟɧɢɹ ɦɟɬɚɥɥɨɜ ɢɥɢ 
ɡɚɤɨɤɫɨɜɵɜɚɧɢɹ (ɬɚɛɥɢɰɚ 7.18). 

 

Ɍɚɛɥɢɰɚ 7.18 – ɋɜɨɣɫɬɜɚ ɧɟɤɨɬɨɪɵɯ ɚɬɦɨɫɮɟɪɧɵɯ ɨɫɬɚɬɤɨɜ (ɨɫɬɚɬɤɨɜ, ɩɨɥɭɱɟɧɧɵɯ ɜ 
ɩɪɨɰɟɫɫɟ ɚɬɦɨɫɮɟɪɧɨɣ ɩɟɪɟɝɨɧɤɢ ɧɟɮɬɹɧɨɝɨ ɫɵɪɶɹ – ɦɚɡɭɬɵ) 
 Ɍɹɠɟɥɚɹ ɚɪɚɜɢɣɫɤɚɹ Hondo Ɇɚɭɚ 

ɋɜɨɣɫɬɜɚ ɚɬɦɨɫɮɟɪɧɵɯ ɨɫɬɚɬɤɨɜ:    

ɫɨɞɟɪɠɚɧɢɟ ɫɟɪɵ, %ɦɚɫɫ. 4,29 5,9 4,4 

ɫɨɞɟɪɠɚɧɢɟ Ni + V, ɝ/ɬ 108 372 500 

ɋɨɞɟɪɠɚɧɢɟ ɚɫɮɚɥɶɬɟɧɨɜ, %ɦɚɫɫ. 12,6 13,9 25,2 

ɋɜɨɣɫɬɜɚ ɚɫɮɚɥɶɬɟɧɨɜ:    

ɫɨɞɟɪɠɚɧɢɟ ɫɟɪɵ, %ɦɚɫɫ. 6,5 7,7 6,4 
ɫɨɞɟɪɠɚɧɢɟ Ni + V, ɝ/ɬ 498 1130 1570 

 

ɉɚɪɚɦɟɬɪɵ ɩɪɨɰɟɫɫɚ. Ɍɪɭɞɧɨɫɬɶ ɩɟɪɟɪɚɛɨɬɤɢ ɫɵɪɶɹ ɡɚɜɢɫɢɬ ɨɬ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 
ɩɪɢɦɟɫɟɣ ɩɨ ɮɪɚɤɰɢɹɦ ɫɦɨɥ ɢ ɚɫɮɚɥɶɬɟɧɨɜ, ɚ ɬɚɤɠɟ ɫɬɪɭɤɬɭɪɵ ɦɨɥɟɤɭɥ ɩɨɫɥɟɞɧɢɯ. 
Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɠɟɫɬɤɨɫɬɶ ɭɫɥɨɜɢɣ ɩɪɨɰɟɫɫɚ ɡɚɜɢɫɢɬ ɨɬ ɬɢɩɚ ɫɵɪɶɹ ɢ ɰɟɥɟɣ 
ɩɟɪɟɪɚɛɨɬɤɢ (ɪɢɫɭɧɨɤ 7.10). ɉɨɷɬɨɦɭ ɩɪɨɰɟɫɫ ɩɪɨɬɟɤɚɟɬ ɜ ɲɢɪɨɤɨɦ ɢɧɬɟɪɜɚɥɟ ɪɚɛɨɱɢɯ 
ɭɫɥɨɜɢɣ – ɩɪɢ ɞɚɜɥɟɧɢɹɯ ɨɬ 1500 ɞɨ 3000 ɮɭɧɬ/ɞɸɣɦ2 (105 ɞɨ 210 ɤɝ/ɫɦ2) ɢ 
ɫɪɟɞɧɟɱɚɫɨɜɵɯ ɨɛɴɟɦɧɵɯ ɫɤɨɪɨɫɬɹɯ ɩɟɪɟɪɚɛɨɬɤɢ ɨɬ 0,10 ɞɨ 1,0 ɱ-1. ɋɵɪɶɟ ɫ ɜɵɫɨɤɢɦ 
ɫɨɞɟɪɠɚɧɢɟɦ ɩɪɢɦɟɫɟɣ, ɬɚɤɨɟ, ɤɚɤ ɜɚɤɭɭɦɧɵɟ ɨɫɬɚɬɤɢ, ɨɛɵɱɧɨ ɩɟɪɟɪɚɛɚɬɵɜɚɸɬ ɩɪɢ 
ɩɨɜɵɲɟɧɧɵɯ ɞɚɜɥɟɧɢɹɯ ɢ ɩɨɧɢɠɟɧɧɵɯ ɨɛɴɟɦɧɵɯ ɫɤɨɪɨɫɬɹɯ. 
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Ɋɢɫɭɧɨɤ 7.10 – ɀɟɫɬɤɨɫɬɶ ɭɫɥɨɜɢɣ, ɬɪɟɛɭɟɦɚɹ ɞɥɹ ɩɟɪɟɪɚɛɨɬɤɢ ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ ɫɵɪɶɹ 

 

Ɉɩɢɫɚɧɢɟ ɩɪɨɰɟɫɫɚ. ɇɚ ɪɢɫɭɧɤɟ 7.11 ɩɪɟɞɫɬɚɜɥɟɧɚ ɭɩɪɨɳɟɧɧɚɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ 
ɫɯɟɦɚ ɩɪɨɰɟɫɫɚ RCD Unionfining. Ɉɬɮɢɥɶɬɪɨɜɚɧɧɨɟ ɠɢɞɤɨɟ ɫɵɪɶɟ ɫɦɟɲɢɜɚɟɬɫɹ ɫ 
ɞɨɛɚɜɨɱɧɵɦ ɜɨɞɨɪɨɞɨɦ ɢ ɨɬɯɨɞɹɳɢɦ ɝɚɡɨɦ ɝɨɪɹɱɟɝɨ ɫɟɩɚɪɚɬɨɪɚ ɢ ɩɨɞɚɟɬɫɹ ɫɧɚɱɚɥɚ ɜ 
ɬɟɩɥɨɨɛɦɟɧɧɢɤ, ɝɞɟ ɧɚɝɪɟɜɚɟɬɫɹ ɩɨɬɨɤɨɦ ɢɡ ɪɟɚɤɬɨɪɚ, ɚ ɡɚɬɟɦ ɜ ɩɨɞɨɝɪɟɜɚɬɟɥɶ ɩɪɹɦɨɝɨ 
ɧɚɝɪɟɜɚɧɢɹ. ȼ ɞɚɧɧɨɣ ɫɯɟɦɟ ɩɨɤɚɡɚɧ ɞɜɭɯɮɚɡɧɵɣ ɩɨɞɨɝɪɟɜɚɬɟɥɶ, ɧɨ ɜɨɡɦɨɠɟɧ ɢ 
ɜɚɪɢɚɧɬ ɫ ɨɬɞɟɥɶɧɵɦ ɩɨɞɨɝɪɟɜɨɦ ɫɵɪɶɹ ɢ ɝɚɡɚ. ɂɡ ɩɨɞɨɝɪɟɜɚɬɟɥɹ ɫɦɟɫɶ ɩɨɫɬɭɩɚɟɬ ɜ 
ɡɚɳɢɬɧɵɣ ɫɥɨɣ ɤɚɬɚɥɢɡɚɬɨɪɚ, ɚ ɡɚɬɟɦ ɜ ɪɟɚɤɬɨɪ (ɢɥɢ ɪɟɚɤɬɨɪɵ). ȼ ɡɚɳɢɬɧɵɣ ɫɥɨɣ ɜ 
ɰɟɥɹɯ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɧɟɞɨɩɭɫɬɢɦɨɝɨ ɪɨɫɬɚ ɩɟɪɟɩɚɞɚ ɞɚɜɥɟɧɢɣ ɡɚɝɪɭɠɚɟɬɫɹ 

ɫɨɪɬɢɪɨɜɚɧɧɵɣ ɤɚɬɚɥɢɡɚɬɨɪ; ɫɬɨɢɬ ɞɨɛɚɜɢɬɶ, ɱɬɨ ɨɧ ɬɚɤɠɟ ɫɩɨɫɨɛɟɧ ɭɥɚɜɥɢɜɚɬɶ 
ɨɩɪɟɞɟɥɟɧɧɵɟ ɩɪɢɦɟɫɢ. ɍɞɚɥɟɧɢɟ ɨɫɬɚɥɶɧɵɯ ɩɪɢɦɟɫɟɣ ɩɪɨɢɫɯɨɞɢɬ ɜ ɪɟɚɤɬɨɪɟ. 

Ɋɟɚɤɬɨɪɵ RCD Unionfining ɢɦɟɸɬ ɩɪɨɫɬɭɸ ɤɨɧɫɬɪɭɤɰɢɸ ɫ ɧɢɫɯɨɞɹɳɢɦ ɩɨɬɨɤɨɦ, 
ɱɬɨ ɢɫɤɥɸɱɚɟɬ ɩɪɨɛɥɟɦɵ ɭɧɨɫɚ ɤɚɬɚɥɢɡɚɬɨɪɚ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɡɚɛɢɜɚɧɢɟɦ ɢ ɷɪɨɡɢɟɣ 
ɨɛɨɪɭɞɨɜɚɧɢɹ. Ɍɚɤ ɤɚɤ ɩɪɨɰɟɫɫ ɩɪɨɬɟɤɚɟɬ ɜ ɬɪɟɯ ɮɚɡɚɯ, ɪɚɜɧɨɦɟɪɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ 
ɩɨɬɨɤɚ ɢɦɟɟɬ ɤɪɢɬɢɱɟɫɤɢ ɜɚɠɧɨɟ ɡɧɚɱɟɧɢɟ. ɉɪɚɜɢɥɶɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɩɨɬɨɤɚ 
ɨɛɟɫɩɟɱɢɜɚɸɬ ɫɩɟɰɢɚɥɶɧɵɟ ɜɧɭɬɪɢɪɟɚɤɬɨɪɧɵɟ ɭɫɬɪɨɣɫɬɜɚ. ɉɨɬɨɤ ɢɡ ɩɨɫɥɟɞɧɟɝɨ 
ɪɟɚɤɬɨɪɚ ɩɨɫɬɭɩɚɟɬ ɜ ɝɨɪɹɱɢɣ ɫɟɩɚɪɚɬɨɪ, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ ɝɪɭɛɨɟ ɪɚɡɞɟɥɟɧɢɟ ɧɚ 
ɬɹɠɟɥɵɟ ɠɢɞɤɢɟ ɩɪɨɞɭɤɬɵ, ɰɢɪɤɭɥɢɪɭɸɳɢɣ ɝɚɡ ɢ ɥɟɝɤɢɟ ɠɢɞɤɢɟ ɩɪɨɞɭɤɬɵ. ȼɟɪɯɧɢɣ 
ɩɪɨɞɭɤɬ ɝɨɪɹɱɟɝɨ ɫɟɩɚɪɚɬɨɪɚ ɨɯɥɚɠɞɚɟɬɫɹ ɢ ɩɨɫɬɭɩɚɟɬ ɜ ɯɨɥɨɞɧɵɣ ɫɟɩɚɪɚɬɨɪ ɞɥɹ 
ɪɚɡɞɟɥɟɧɢɹ ɧɚ ɠɢɞɤɨɫɬɶ ɢ ɰɢɪɤɭɥɢɪɭɸɳɢɣ ɝɚɡ. Ƚɚɡ ɞɨ ɜɨɡɜɪɚɬɚ ɜ ɪɟɚɤɬɨɪ ɩɪɨɯɨɞɢɬ 
ɱɟɪɟɡ ɫɤɪɭɛɛɟɪ, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ ɭɞɚɥɟɧɢɟ H2S. ɑɚɫɬɶ ɝɚɡɚ ɩɪɨɩɭɫɤɚɸɬ ɱɟɪɟɡ 
ɦɟɦɛɪɚɧɧɵɣ ɫɟɩɚɪɚɬɨɪ ɞɥɹ ɨɬɞɟɥɟɧɢɹ ɨɛɪɚɡɭɸɳɢɯɫɹ ɜ ɪɟɚɤɬɨɪɟ ɥɟɝɤɢɯ ɤɨɦɩɨɧɟɧɬɨɜ, 
ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ ɦɟɬɚɧɚ. (ȿɫɥɢ ɢɯ ɧɟ ɭɞɚɥɹɬɶ, ɬɨ ɨɧɢ ɛɭɞɭɬ ɫɧɢɠɚɬɶ ɩɚɪɰɢɚɥɶɧɨɟ 
ɞɚɜɥɟɧɢɟ ɜɨɞɨɪɨɞɚ ɜ ɪɟɚɤɬɨɪɟ.) ɀɢɞɤɨɫɬɶ ɝɨɪɹɱɟɝɨ ɫɟɩɚɪɚɬɨɪɚ ɩɨɫɬɭɩɚɟɬ ɜ ɝɨɪɹɱɢɣ 
ɢɫɩɚɪɢɬɟɥɶ. ȼɟɪɯɧɢɣ ɩɪɨɞɭɤɬ ɢɫɩɚɪɢɬɟɥɹ ɨɯɥɚɠɞɚɟɬɫɹ, ɫɦɟɲɢɜɚɟɬɫɹ ɫ ɠɢɞɤɨɫɬɶɸ 
ɯɨɥɨɞɧɨɝɨ ɫɟɩɚɪɚɬɨɪɚ, ɢ ɫɦɟɫɶ ɩɨɞɚɟɬɫɹ ɜ ɯɨɥɨɞɧɵɣ ɢɫɩɚɪɢɬɟɥɶ. ɇɢɠɧɢɣ ɩɪɨɞɭɤɬ 
ɨɛɨɢɯ ɢɫɩɚɪɢɬɟɥɟɣ ɩɨɫɬɭɩɚɟɬ ɜ ɫɢɫɬɟɦɭ ɮɪɚɤɰɢɨɧɢɪɨɜɚɧɢɹ, ɪɚɫɫɱɢɬɚɧɧɭɸ ɧɚ ɜɵɯɨɞ 
ɦɚɥɨɫɟɪɧɢɫɬɨɝɨ ɤɨɬɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɢɥɢ ɫɵɪɶɹ, ɨɬɜɟɱɚɸɳɟɝɨ ɬɪɟɛɨɜɚɧɢɹɦ 
ɞɚɥɶɧɟɣɲɟɣ ɩɟɪɟɪɚɛɨɬɤɢ. 

ɉɪɨɞɭɤɬɵ ɩɪɨɰɟɫɫɚ. 
ȼɵɯɨɞ ɢ ɫɜɨɣɫɬɜɚ ɩɪɨɞɭɤɬɨɜ ɩɟɪɟɪɚɛɨɬɤɢ ɫɦɟɫɶ ɨɫɬɚɬɤɨɜ ɛɥɢɠɧɟɜɨɫɬɨɱɧɵɯ 

ɧɟɮɬɟɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 7.19. 
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Ɋɢɫɭɧɨɤ 7.11 – Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɩɪɨɰɟɫɫɚ RCD Unionfining 

 
Ɍɚɛɥɢɰɚ 7.19 – ȼɵɯɨɞ ɢ ɫɜɨɣɫɬɜɚ ɩɪɨɞɭɤɬɨɜ ɩɟɪɟɪɚɛɨɬɤɢ ɫɦɟɫɶ ɨɫɬɚɬɤɨɜ 
ɛɥɢɠɧɟɜɨɫɬɨɱɧɵɯ ɧɟɮɬɟɣ 

 ȼɵɯɨɞ ɧɚ ɫɵɪɶɟ 
 % ɦɚɫɫ. % ɨɛ. Ɉɬɧɨɫɢɬɟɥɶɧɚɹ 

ɩɥɨɬɧɨɫɬɶ 
ɋɟɪɚ, 

%ɦɚɫɫ. 
Ⱥɡɨɬ, % 

ɨɛ. 
ȼɹɡɤɨɫɬɶ, 

ɫɋɬ ɩɪɢ 50 
°ɋ 

V + Ni, ɝ/ɬ 

ɋɵɪɶɟ: 
ɨɫɬɚɬɨɤ 
ɇ2  

100,00 
1,29 
(140ɦ3/ɦ3) 

100,0 
 

12,1 (°ȺɊI)  4,1 0,31 2259 141 

ɉɪɨɞɭɤɬɵ:        
NH3 0,19       
H2S 3,91 — — — — — — 
ɋ2 0,67 — — — — — — 
ɋ3 0,36 — — — — — — 
ɋ4 0,36 — — — — — — 
ɋ5—154 °ɋ 1,10 1,50 0,720 0,004 0,004 — — 
154-360 °ɋ 14,70 16,70 0,868 0,02 0,02 2-3 — 
> 360 °ɋ 80,00 84,20 0,935 0,47 0,17 151 18 
ɜɫɟɝɨ 101,29 102,40 — — — — — 

 

Ⱦɨɫɬɢɝɚɟɦɵɟ ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɩɪɟɢɦɭɳɟɫɬɜɚ 

ɉɪɨɰɟɫɫ RCD Unionfining ɨɛɟɫɩɟɱɢɜɚɟɬ ɨɛɟɫɫɟɪɢɜɚɧɢɟ, ɞɟɚɡɨɬɢɪɨɜɚɧɢɟ ɢ 
ɞɟɦɟɬɚɥɥɢɡɚɰɢɸ ɨɫɬɚɬɨɱɧɨɝɨ ɫɵɪɶɹ ɢ ɞɟɚɫɮɚɥɶɬɢɡɚɬɚ. ɍɞɚɥɟɧɢɟ ɩɪɢɦɟɫɟɣ 
ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɱɚɫɬɢɱɧɵɦ ɩɪɟɜɪɚɳɟɧɢɟɦ ɧɟɩɟɪɟɝɨɧɹɟɦɵɯ ɮɪɚɤɰɢɣ. ɉɪɨɰɟɫɫ 
ɩɪɨɬɟɤɚɟɬ ɜ ɧɟɩɨɞɜɢɠɧɨɦ ɫɥɨɟ ɤɚɬɚɥɢɡɚɬɨɪɚ ɩɪɢ ɭɦɟɪɟɧɧɨ ɜɵɫɨɤɢɯ ɞɚɜɥɟɧɢɹɯ, 
ɩɨɬɪɟɛɥɹɟɬ ɜɨɞɨɪɨɞ ɢ ɫɩɨɫɨɛɟɧ ɭɞɚɥɹɬɶ ɛɨɥɟɟ 90% ɫɟɪɵ ɢ ɦɟɬɚɥɥɨɜ. Ʉɪɨɦɟ 
ɜɵɪɚɛɨɬɤɢ ɦɚɥɨɫɟɪɧɢɫɬɨɝɨ ɤɨɬɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ, ɩɪɨɰɟɫɫ ɱɚɫɬɨ ɢɫɩɨɥɶɡɭɸɬ ɞɥɹ 
ɭɥɭɱɲɟɧɢɹ ɫɵɪɶɹ, ɩɨɞɚɜɚɟɦɨɝɨ ɧɚ ɭɫɬɚɧɨɜɤɢ ɤɨɤɫɨɜɚɧɢɹ, FCC ɢ ɝɢɞɪɨɤɪɟɤɢɧɝɚ. 

Эɤɨɧɨɦɢɱɟɫɤɢɟ ɚɫɩɟɤɬɵ ɜɧɟɞɪɟɧɢɹ 

ɗɧɟɪɝɨɡɚɬɪɚɬɵ ɧɚ 1 ɦ3 ɫɵɪɶɹ: 
Ɍɢɩɢɱɧɵɣ ɪɚɫɯɨɞ ɷɧɟɪɝɨɧɨɫɢɬɟɥɟɣ ɢ ɤɚɬɚɥɢɡɚɬɨɪɚ ɞɥɹ ɭɫɬɚɧɨɜɤɢ RCD Unionfining 

                               ɇɚ ɛɚɪɪɟɥɶ          ɇɚ ɤɭɛɨɦɟɬɪ 

ȼɨɞɨɪɨɞ          750ɮɭɬ3 ɜ ɧ.ɭ.     127 ɦ3 ɜ ɧ.ɭ. 
Ʉɚɬɚɥɢɡɚɬɨɪ          0,1 ɮɭɧɬɨɜ            0,29 ɤɝ 
ɗɥɟɤɬɪɨɷɧɟɪɝɢɹ         5 ɤȼɬ•ɱ           31,5 ɤȼɬ•ɱ 

ɉɚɪ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ       11 ɮɭɧɬɨɜ           31,4 ɤɝ 
Ɉɯɥɚɠɞɚɸɳɚɹ ɜɨɞɚ       22 ɝɚɥɥɨɧɚ           0,5 ɦ3 

ɋɬɟɩɟɧɶ ɩɪɨɪɚɛɨɬɤɢ 
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ɉɟɪɜɚɹ ɭɫɬɚɧɨɜɤɚ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɨɛɟɫɫɟɪɢɜɚɧɢɹ ɨɫɬɚɬɤɨɜ ɛɵɥɚ 
ɫɩɪɨɟɤɬɢɪɨɜɚɧɚ UOP ɢ ɜɜɟɞɟɧɚ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɜ 1967 ɝ. ɧɚ ɇɉɁ ɤɨɦɩɚɧɢɢ Jdemitsu 
Kosan ɜ ɑɢɛɟ (əɩɨɧɢɹ). ɉɟɪɜɚɹ ɩɪɨɦɵɲɥɟɧɧɚɹ ɭɫɬɚɧɨɜɤɚ ɩɪɟɜɪɚɳɟɧɢɹ ɜɚɤɭɭɦɧɵɯ 
ɨɫɬɚɬɤɨɜ ɛɵɥɚ ɫɨɨɪɭɠɟɧɚ UOP ɧɚ ɇɉɁ ɜ ɇɚɬɪɟɮɟ (ɘȺɊ) ɢ ɜɜɟɞɟɧɚ ɜ ɫɬɪɨɣ ɜ 1972 ɝ. 
ȼɫɟɝɨ ɥɢɰɟɧɡɢɪɨɜɚɧɨ 27 ɭɫɬɚɧɨɜɨɤ RCD Unionfining. ɇɚ ɧɚɱɚɥɨ 2002 ɝ. ɨɛɳɚɹ 
ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɥɢɰɟɧɡɢɪɨɜɚɧɧɵɯ ɭɫɬɚɧɨɜɨɤ RCD Unionfining ɫɨɫɬɚɜɥɹɥɚ 
ɫɜɵɲɟ 900 000 ɛɚɪɪ./ɫɭɬ (143 000 ɦ3/ɱ). ɗɬɢ ɭɫɬɚɧɨɜɤɢ ɩɟɪɟɪɚɛɚɬɵɜɚɸɬ ɪɚɡɥɢɱɧɵɟ 
ɜɢɞɵ ɫɵɪɶɹ, ɜ ɬɨɦ ɱɢɫɥɟ ɞɟɦɟɬɚɥɥɢɡɨɜɚɧɧɵɟ ɜɚɤɭɭɦɧɵɟ ɢ ɚɬɦɨɫɮɟɪɧɵɟ ɨɫɬɚɬɤɢ. 
ɇɚɡɧɚɱɟɧɢɟ ɭɫɬɚɧɨɜɨɤ – ɨɛɵɱɧɨɟ ɨɛɟɫɫɟɪɢɜɚɧɢɟ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɚɹ ɨɛɪɚɛɨɬɤɚ ɫɵɪɶɹ 
ɞɥɹ ɩɨɫɥɟɞɭɸɳɢɯ ɭɫɬɚɧɨɜɨɤ ɩɪɟɜɪɚɳɟɧɢɹ ɧɟɩɟɪɟɝɨɧɹɟɦɵɯ (ɬɹɠɟɥɵɯ) ɨɫɬɚɬɤɨɜ. 

 

7.8 ɍɫɬɚɧɨɜɤɢ ɬɟɪɦɨɝɢɞɪɨɤɪɟɤɢɧɝɚ ɨɫɬɚɬɨɱɧɨɝɨ ɫɵɪɶɹ ɩɨɞ ɞɚɜɥɟɧɢɟɦ 

 

7.8.1 Ƚɢɞɪɨɜɢɫɛɪɟɤɢɧɝ ɝɭɞɪɨɧɚ 

 

ɉɪɨɰɟɫɫ, ɪɚɡɪɚɛɨɬɚɧɧɵɣ ɮɢɪɦɨɣ Lurgi, ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɛɟɡ ɤɚɬɚɥɢɡɚɬɨɪɚ ɫ 
ɪɟɰɢɪɤɭɥɹɰɢɟɣ ɜɨɞɨɪɨɞɚ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 380-420°ɋ ɢ ɞɚɜɥɟɧɢɢ 12-15 Ɇɉɚ. Ɉɧ ɩɪɨɬɟɤɚɟɬ 
ɛɟɡ ɡɧɚɱɢɬɟɥɶɧɨɝɨ ɤɨɤɫɨɨɛɪɚɡɨɜɚɧɢɹ, ɬɚɤ ɤɚɤ ɩɪɢ ɜɵɫɨɤɨɦ ɞɚɜɥɟɧɢɢ ɭɜɟɥɢɱɢɜɚɸɬɫɹ 
ɪɚɫɬɜɨɪɢɦɨɫɬɶ ɜɨɞɨɪɨɞɚ ɜ ɧɟɮɬɹɧɵɯ ɨɫɬɚɬɤɚɯ ɢ ɫɤɨɪɨɫɬɶ ɪɟɚɤɰɢɢ ɝɢɞɪɨɜɢɫɛɪɟɤɢɧɝɚ. 

Ɍɢɩɢɱɧɨɟ ɤɚɱɟɫɬɜɨ ɫɵɪɶɹ ɢ ɦɚɬɟɪɢɚɥɶɧɵɣ ɛɚɥɚɧɫ ɩɪɨɰɟɫɫɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 7.20. 
 
Ɍɚɛɥɢɰɚ 7.20 – Ʉɚɱɟɫɬɜɨ ɫɵɪɶɹ ɩɪɨɰɟɫɫɚ ɝɢɞɪɨɜɢɫɛɪɟɤɢɧɝɚ ɢ ɦɚɬɟɪɢɚɥɶɧɵɣ ɛɚɥɚɧɫ 
ɩɪɨɰɟɫɫɚ 
ɉɨɤɚɡɚɬɟɥɶ Ɂɧɚɱɟɧɢɟ 

Ʉɚɱɟɫɬɜɨ ɝɭɞɪɨɧɚ – ɫɵɪɶɹ ɩɪɨɰɟɫɫɚ ɝɢɞɪɨɜɢɫɛɪɟɤɢɧɝɚ 
ɉɥɨɬɧɨɫɬɶ, ɤɝ/ɦ3 1029 
ɋɨɞɟɪɠɚɧɢɟ, % ɦɚɫɫɨɜɵɟ: 
ɫɟɪɵ 2,91 
ɚɡɨɬɚ 0,42 
ɜɚɧɚɞɢɹ 0,05 
ɚɫɮɚɥɶɬɟɧɨɜ 14,3 
Ʉɨɤɫɭɟɦɨɫɬɶ ɩɨ Ʉɨɧɪɚɞɫɨɧɭ, % ɦɚɫɫ. 21,2 
ȼɹɡɤɨɫɬɶ ɩɪɢ 100 °ɋ, ɫɋɬ 7150 
ɋɨɞɟɪɠɚɧɢɟ ɮɪɚɤɰɢɣ, % ɦɚɫɫ.: 
ɮɪɚɤɰɢɹ 350-500 °ɋ 4,85 
ɮɪɚɤɰɢɹ>500 °ɋ 95,15 
Ɇɚɬɟɪɢɚɥɶɧɵɣ ɛɚɥɚɧɫ ɩɪɨɰɟɫɫɚ ɝɢɞɪɨɜɢɫɛɪɟɤɢɧɝɚ, % ɦɚɫɫ. ɩɨ ɫɵɪɶɸ 
ɍɝɥɟɜɨɞɨɪɨɞɧɵɟ ɝɚɡɵ 2,3 
Ɏɪɚɤɰɢɹ ɧ.ɤ.-165 °ɋ 4,4 
Ɏɪɚɤɰɢɹ 165-350 °ɋ 16,5 
Ɏɪɚɤɰɢɹ 350-500 °ɋ 21,2 
Ɉɫɬɚɬɨɤ, ɮɪɚɤɰɢɹ 500 °ɋ – ɤ.ɤ. 55,6 
ɂɬɨɝɨ 100,0 

 
ɉɪɢ ɛɨɥɟɟ ɦɹɝɤɢɯ ɪɟɠɢɦɚɯ ɩɪɨɰɟɫɫɚ ɜɵɯɨɞ ɮɪɚɤɰɢɢ 165—350°ɋ ɦɨɠɟɬ ɛɵɬɶ 

ɭɦɟɧɶɲɟɧ ɞɨ 12,3-15,8% ɫ ɨɞɧɨɜɪɟɦɟɧɧɵɦ ɭɜɟɥɢɱɟɧɢɟɦ ɜɵɯɨɞɚ ɨɫɬɚɬɤɚ ɞɨ 60—64% ɢ 
ɧɟɢɡɦɟɧɧɨɦ ɜɵɯɨɞɟ ɮɪɚɤɰɢɢ 350—500°ɋ. 
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Ⱦɨɫɬɢɝɚɟɦɵɟ ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɩɪɟɢɦɭɳɟɫɬɜɚ 

ȼɵɯɨɞ ɞɢɫɬɢɥɥɹɬɧɵɯ ɩɪɨɞɭɤɬɨɜ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɨɛɵɱɧɵɦ ɜɢɫɛɪɟɤɢɧɝɨɦ 
ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɩɪɢ ɩɪɨɱɢɯ ɪɚɜɧɵɯ ɭɫɥɨɜɢɹɯ ɧɚ 11-25% ɦɚɫɫɨɜɵɯ. Ⱦɢɫɬɢɥɥɹɬɧɵɟ 
ɩɪɨɞɭɤɬɵ ɩɪɨɰɟɫɫɨɜ ɨɛɵɱɧɨɝɨ ɜɢɫɛɪɟɤɢɧɝɚ ɢ ɝɢɞɪɨɜɢɫɛɪɟɤɢɧɝɚ ɦɚɥɨ ɪɚɡɥɢɱɚɸɬɫɹ 
ɦɟɠɞɭ ɫɨɛɨɣ, ɨɞɧɚɤɨ ɨɫɬɚɬɨɤ (ɮɪɚɤɰɢɹ >500°ɋ) ɩɪɨɰɟɫɫɚ ɝɢɞɪɨɜɢɫɛɪɟɤɢɧɝɚ 
ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɦɟɧɶɲɢɦɢ ɡɧɚɱɟɧɢɹɦɢ ɩɥɨɬɧɨɫɬɢ ɢ ɜɹɡɤɨɫɬɢ, ɩɪɢ ɛɨɥɟɟ ɧɢɡɤɢɯ 
ɩɨɤɚɡɚɬɟɥɹɯ ɩɨ ɫɨɞɟɪɠɚɧɢɸ ɚɫɮɚɥɶɬɟɧɨɜ (15% ɩɪɨɬɢɜ 24%) ɢ ɤɨɤɫɭɟɦɨɫɬɢ (22% 
ɩɪɨɬɢɜ 25,7%).Ɉɫɨɛɟɧɧɨɫɬɶɸ ɩɪɨɰɟɫɫɚ ɝɢɞɪɨɜɢɫɛɪɟɤɢɧɝɚ (ɜ ɨɬɥɢɱɢɟ ɨɬ ɜɢɫɛɪɟɤɢɧɝɚ) 
ɹɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ ɨɫɬɚɬɨɱɧɵɯ ɬɨɩɥɢɜ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯɫɹ ɜɵɫɨɤɨɣ 
ɫɬɚɛɢɥɶɧɨɫɬɶɸ ɩɪɢ ɡɧɚɱɢɬɟɥɶɧɨɦ ɜɵɯɨɞɟ ɫɜɟɬɥɵɯ ɞɢɫɬɢɥɥɹɬɨɜ 

Эɤɨɧɨɦɢɱɟɫɤɢɟ ɚɫɩɟɤɬɵ ɜɧɟɞɪɟɧɢɹ 

ɉɪɨɰɟɫɫ ɨɬɥɢɱɚɟɬɫɹ ɜɵɫɨɤɨɣ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɩɪɢɜɥɟɤɚɬɟɥɶɧɨɫɬɶɸ – ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ 
ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɣ ɧɚ ɪɟɤɨɧɫɬɪɭɤɰɢɸ ɭɫɬɚɧɨɜɤɢ ɜɢɫɛɪɟɤɢɧɝɚ ɩɨɞ ɷɬɨɬ ɩɪɨɰɟɫɫ ɧɟ 
ɩɪɟɜɵɲɚɟɬ ɨɞɧɨɝɨ ɝɨɞɚ. ɋɬɟɩɟɧɶ ɩɪɟɜɪɚɳɟɧɢɹ ɝɭɞɪɨɧɚ ɫɨɫɬɚɜɥɹɟɬ 60-66 % ɦɚɫɫ. ɉɪɨɰɟɫɫ 
ɧɟ ɩɨɥɭɱɢɥ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ. ɉɪɨɰɟɫɫ ɧɟ ɨɛɟɫɩɟɱɢɜɚɟɬ ɞɨɫɬɚɬɨɱɧɭɸ 
ɝɥɭɛɢɧɭ ɩɪɟɜɪɚɳɟɧɢɹ ɫɵɪɶɹ, ɩɨɷɬɨɦɭ ɧɟ ɩɨɥɭɱɢɥ ɲɢɪɨɤɨɝɨ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɩɪɢɦɟɧɟɧɢɹ. 

 

7.9 Ƚɢɞɪɨɤɪɟɤɢɧɝ ɨɫɬɚɬɨɱɧɨɝɨ ɫɵɪɶɹ 
 

7.9.1 ɉɪɨɰɟɫɫ «Veba Combi Cracker» (ɥɢɰɟɧɡɢɚɪ KBR) 
 

Ʌɢɰɟɧɡɢɚɪɨɦ ɩɪɨɰɟɫɫɚ VCC ɫɱɢɬɚɟɬɫɹ ɮɢɪɦɚ KBR, ɚ ɤɨɦɩɚɧɢɟɣ – 

ɪɚɡɪɚɛɨɬɱɢɤɨɦ VCC ɹɜɥɹɟɬɫɹ Veba Oel, ɤɨɬɨɪɚɹ ɜ ɤɚɱɟɫɬɜɟ ɢɫɯɨɞɧɨɣ ɬɟɯɧɨɥɨɝɢɢ 
ɢɡɛɪɚɥɚ ɩɪɨɰɟɫɫ Bergius ɩɨ ɝɢɞɪɨɝɟɧɢɡɚɰɢɢ ɭɝɥɹ ɢ ɧɚ ɟɝɨ ɨɫɧɨɜɟ ɫɨɡɞɚɥɚ ɩɪɨɰɟɫɫ 
ɝɢɞɪɨɝɟɧɢɡɚɰɢɢ ɧɟɮɬɹɧɵɯ ɨɫɬɚɬɤɨɜ ɩɨɞ ɞɚɜɥɟɧɢɟɦ 200-300 ɛɚɪ, ɧɚɡɜɚɜ ɟɝɨ Veba Combi 
Cracker (VCC). ɇɚ ɩɟɪɜɨɣ ɫɬɚɞɢɢ ɫɦɟɫɶ ɫɵɪɶɹ, ɤɚɬɚɥɢɡɚɬɨɪɚ (ɜ ɤɨɥɢɱɟɫɬɜɟ 1-3%) ɢ 
ɜɨɞɨɪɨɞɚ, ɧɚɝɪɟɬɚɹ ɞɨ 465-480ɨɋ, ɩɪɨɯɨɞɢɬ ɪɟɚɤɬɨɪ, ɩɨɫɥɟ ɱɟɝɨ ɜ ɝɨɪɹɱɟɦ ɫɟɩɚɪɚɬɨɪɟ 
ɩɚɪɨɨɛɪɚɡɧɵɟ ɩɪɨɞɭɤɬɵ ɨɬɞɟɥɹɸɬ ɨɬ ɠɢɞɤɨɝɨ ɨɫɬɚɬɤɚ, ɩɨɞɜɟɪɝɚɟɦɨɝɨ ɜɚɤɭɭɦɧɨɣ flash-

ɞɢɫɬɢɥɥɹɰɢɢ. Ɉɫɬɚɬɨɤ ɠɢɞɤɢɯ ɧɚɩɪɚɜɥɹɸɬ ɧɚ ɤɚɪɛɨɧɢɡɚɰɢɸ, ɚ ɜɚɤɭɭɦɧɵɣ ɨɬɝɨɧ ɢ ɩɚɪɵ 
ɩɪɨɞɭɤɬɚ ɢɡ ɝɨɪɹɱɟɝɨ ɫɟɩɚɪɚɬɨɪɚ ɝɢɞɪɢɪɭɸɬ ɩɪɢ 370-420ɨɋ ɜ ɪɟɚɤɬɨɪɟ ɜɬɨɪɨɣ ɫɬɚɞɢɢ ɧɚ 
ɫɬɚɰɢɨɧɚɪɧɨɦ ɤɚɬɚɥɢɡɚɬɨɪɟ. ɉɪɢ 95%-ɧɨɣ ɤɨɧɜɟɪɫɢɢ ɩɨɥɭɱɢɥɢ 26,9% ɧɚɮɬɵ, 36,5% 
ɫɪɟɞɧɟɝɨ ɞɢɫɬɢɥɥɚɬɚ ɢ 19,9% ɝɚɡɨɣɥɹ. Ɋɚɫɯɨɞ ɜɨɞɨɪɨɞɚ ɫɨɫɬɚɜɢɥ 345 ɧɦ3/ɬ ɫɵɪɶɹ. ɋ 
1988 ɝ. ɜ Ƚɟɪɦɚɧɢɢ (ɝ. Bottrop) ɮɭɧɤɰɢɨɧɢɪɨɜɚɥɚ ɞɟɦɨɧɫɬɪɚɰɢɨɧɧɚɹ ɭɫɬɚɧɨɜɤɚ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 3500 ɛɚɪɪɟɥɟɣ/ɫɭɬɤɢ. ɇɚ ɨɫɧɨɜɟ ɬɟɯɧɨɥɨɝɢɢ VCC ɪɚɡɪɚɛɨɬɚɧɵ 
ɬɚɤɠɟ ɞɜɚ ɤɪɭɩɧɵɯ ɩɪɨɟɤɬɚ: ɜ Ʉɚɧɚɞɟ (ɧɚ ɛɢɬɭɦɚɯ Atabaska) ɢ ɧɚ ɇɉɁ Karlsruhe ɮɢɪɦɵ 
Ruhr Oel ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 80 ɬɵɫ. ɢ 25 ɬɵɫ. ɛɚɪɪɟɥɟɣ/ɫɭɬɤɢ. 

 

7.10 Ƚɢɞɪɨɤɪɟɤɢɧɝ ɨɫɬɚɬɨɱɧɨɝɨ ɫɵɪɶɹ ɜ ɤɢɩɹɳɟɦ ɫɥɨɟ 

 

7.10.1 LC-Fining (ɥɢɰɟɧɡɢɚɪ Shell Lummus Global) 
 

Ɉɩɢɫɚɧɢɟ 

ɉɪɨɰɟɫɫ LC-Fining ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɝɢɞɪɨɤɪɟɤɢɧɝɚ ɬɹɠɟɥɨɝɨ ɧɟɮɬɹɧɨɝɨ ɫɵɪɶɹ – 

ɨɫɬɚɬɤɨɜ ɩɟɪɟɝɨɧɤɢ ɧɟɮɬɢ, ɬɹɠɟɥɵɯ ɮɪɚɤɰɢɣ, ɜɵɞɟɥɹɟɦɵɯ ɢɡ ɩɪɢɪɨɞɧɵɯ ɛɢɬɭɦɨɜ, 

ɧɟɮɬɹɧɵɯ ɩɟɫɤɨɜ, ɝɨɪɸɱɢɯ ɫɥɚɧɰɟɜ, ɚ ɬɚɤɠɟ ɩɪɨɞɭɤɬɨɜ ɨɠɢɠɟɧɢɹ ɭɝɥɟɣ [Rana M.S., Saґmano 

V., Ancheyta J., Diaz J.A.I. A review of recent advances on process technologies for upgrading of 
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heavy oils and residua // Fuel. 2007. V. 86. № 9. P. 1216–1231. Scherzer J., Gruia A.J. 

Hydrocracking science and technol. N.Y.: Marcel Dekker, Inc., 1996. – 305 p]. ɉɪɟɞɩɨɥɚɝɚɥɨɫɶ 
ɩɪɢ ɝɢɞɪɨɤɪɟɤɢɧɝɟ ɬɚɤɨɝɨ ɫɵɪɶɹ ɞɨɫɬɢɝɚɬɶ ɫɬɟɩɟɧɶ ɤɨɧɜɟɪɫɢɢ ɧɟ ɦɟɧɟɟ 80% ɢ ɜɵɫɨɤɢɟ 
ɩɨɤɚɡɚɬɟɥɢ ɩɨ ɫɧɢɠɟɧɢɸ ɫɨɞɟɪɠɚɧɢɹ ɫɟɪɵ, ɦɟɬɚɥɥɨɜ ɢ ɤɨɤɫɨɨɛɪɚɡɭɸɳɢɯ ɤɨɦɩɨɧɟɧɬɨɜ, 
ɩɪɢɱɟɦ ɜ ɭɫɥɨɜɢɹɯ ɞɥɢɬɟɥɶɧɨɣ ɫɬɚɛɢɥɶɧɨɣ ɪɚɛɨɬɵ ɭɫɬɚɧɨɜɨɤ ɫ ɩɨɥɭɱɟɧɢɟɦ ɜ ɤɚɱɟɫɬɜɟ 
ɰɟɥɟɜɵɯ ɩɪɨɞɭɤɬɨɜ ɧɚɮɬɵ, ɥɟɝɤɨɝɨ ɢ ɫɪɟɞɧɟɝɨ ɞɢɫɬɢɥɥɹɬɨɜ, ɥɟɝɤɨɝɨ (ɚɬɦɨɫɮɟɪɧɨɝɨ) ɢ 
ɜɚɤɭɭɦɧɨɝɨ ɝɚɡɨɣɥɟɣ. ɉɪɟɞɩɨɥɚɝɚɥɨɫɶ ɬɚɤɠɟ, ɱɬɨ ɧɟ ɩɪɟɜɪɚɳɟɧɧɵɟ ɜ ɩɪɨɰɟɫɫɟ ɨɫɬɚɬɤɢ 
ɛɭɞɭɬ ɫɥɭɠɢɬɶ ɜ ɤɚɱɟɫɬɜɟ ɤɨɦɩɨɧɟɧɬɨɜ ɤɨɬɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɢɥɢ ɜ ɜɢɞɟ ɫɵɪɶɹ ɞɥɹ ɭɫɬɚɧɨɜɨɤ 
ɜɢɫɛɪɟɤɢɧɝɚ, ɤɨɤɫɨɜɚɧɢɹ ɢɥɢ ɞɟɚɫɮɚɥɶɬɢɡɚɰɢɢ. 

ɋɬɚɧɨɜɥɟɧɢɟ ɬɟɯɧɨɥɨɝɢɢ LC-Fining ɧɚɱɚɥɨɫɶ ɜ 1960-ɟ ɝɨɞɵ ɜ ɩɟɪɢɨɞ ɪɚɛɨɬɵ ɧɚɞ 
ɩɪɨɰɟɫɫɨɦ H-Oil, ɩɪɨɜɨɞɢɜɲɟɣɫɹ ɫɨɜɦɟɫɬɧɨ ɤɨɦɩɚɧɢɹɦɢ Cities Service Research and 
Development, ABB Lummus Global, Amoco (American Oil Company) ɢ Chevron [Gupta A. 
Chervron Lummus Global ebullated bed bottom-of-the-barrel hydroconversion (LC-fining) 

process (http://www.smx-international.com/images/pdfs/chevron.pdf). – 4 p]. ȼ ɷɬɢ ɝɨɞɵ 
ɫɩɟɰɢɚɥɢɫɬɚɦɢ Cities Service ɢ ɂɧɫɬɢɬɭɬɚ ɢɫɫɥɟɞɨɜɚɧɢɹ ɭɝɥɟɜɨɞɨɪɨɞɨɜ (HRI – 

Hydrocarbon Research Institute) ɧɚ ɫɜɨɢɯ ɩɢɥɨɬɧɵɯ ɭɫɬɚɧɨɜɤɚɯ ɛɵɥ ɪɚɡɪɚɛɨɬɚɧ ɢ ɧɚ ɇɉɁ 
Lake Charles (ɲɬ. Ʌɭɢɡɢɚɧɚ, ɋɒȺ) ɜ 1963 ɝ. ɡɚɩɭɳɟɧ ɩɪɨɦɵɲɥɟɧɧɵɣ ɩɪɨɰɟɫɫ H-Oil. ȼ 
ɬɨɬ ɠɟ ɩɟɪɢɨɞ (ɫ 1975 ɝ.) Cities Service ɢ ABB Lummus Global ɧɚ ɨɫɧɨɜɟ ɧɚɤɨɩɥɟɧɧɨɝɨ 
ɨɩɵɬɚ ɧɚɱɚɥɢ ɪɚɡɪɚɛɨɬɤɭ ɩɪɨɰɟɫɫɚ LC-fining, ɤɨɬɨɪɚɹ ɛɵɥɚ ɩɪɨɞɨɥɠɟɧɚ ɡɚɬɟɦ ɩɪɢ 
ɭɱɚɫɬɢɢ Amoco ɢ ɡɚɜɟɪɲɢɥɚɫɶ ɫɨɜɦɟɫɬɧɨɣ ɥɢɰɟɧɡɢɟɣ Amoco ɢ Lummus ɧɚ ɷɬɨɬ 
ɩɪɨɰɟɫɫ ɢ ɜɜɨɞɨɦ ɜ ɫɬɪɨɣ ɜ 1984 ɝ. ɭɫɬɚɧɨɜɤɢ LC-fining ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 60 ɬɵɫ. 
ɛɚɪɪɟɥɟɣ ɜ ɫɭɬɤɢ ɧɚ ɡɚɜɨɞɟ Texas City ɤɨɦɩɚɧɢɢ Amoco (ɩɨɫɥɟ ɨɛɴɟɞɢɧɟɧɢɹ ɫ British 
Petroleum – ȼɊ Amoco) (http://www.criterioncatalysts.com/static/criterion-

gb/downloads/pdf/technical_papers/5th_intlbbtc26_9_07.pdf). 

ɋɥɟɞɭɸɳɚɹ ɩɪɨɦɵɲɥɟɧɧɚɹ ɭɫɬɚɧɨɜɤɚ LC-fining (ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 23 ɬɵɫ. 
ɛɚɪɪɟɥɟɣ ɜ ɫɭɬɤɢ) ɛɵɥɚ ɩɨɫɬɪɨɟɧɚ ɤɨɦɩɚɧɢɟɣ Lummus ɜ 2000 ɝ. ɧɚ ɇɉɁ ɜ Ȼɪɚɬɢɫɥɚɜɟ 
(ɋɥɨɜɚɤɢɹ), ɩɪɢɧɚɞɥɟɠɚɜɲɟɦ ɤɨɦɩɚɧɢɢ «ɋɥɚɜɧɟɮɬɶ». ȼ ɬɨɦ ɠɟ 2000 ɝ. ɤɨɦɩɚɧɢɢ CB&I 

Lummus (ɩɪɚɜɨ ɩɪɢɟɦɧɢɤ ABB Lummus) ɢ Chevron ɪɟɲɢɥɢ ɨɛɴɟɞɢɧɢɬɶ ɭɫɢɥɢɹ ɜ 
ɨɛɥɚɫɬɢ ɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɨɣ ɩɟɪɟɪɚɛɨɬɤɢ ɬɹɠɟɥɵɯ ɧɟɮɬɹɧɵɯ ɮɪɚɤɰɢɣ ɢ ɜɵɫɬɭɩɚɬɶ 
ɜɩɪɟɞɶ ɨɛɴɟɞɢɧɟɧɧɨɣ ɤɨɦɩɚɧɢɟɣ Chevron Lummus Global LLC (CLG). ɉɨ ɷɬɨɣ ɩɪɢɱɢɧɟ 
ɫɜɟɞɟɧɢɹ ɨ ɩɪɨɰɟɫɫɟ LC-fining ɪɚɡɦɟɳɚɸɬɫɹ ɬɟɩɟɪɶ ɧɚ ɫɚɣɬɚɯ ɨɛɨɢɯ ɩɚɪɬɧɟɪɨɜ: 
ɒɟɜɪɨɧ http://www.chevron.com/products/sitelets/refiningtechnology/documents/BrochPDF_ 

10.29.09.pdf ɢ Ʌɭɦɦɭɫ (CB&I) http://www.cbi.com/services/documents/lc-fining.pdf. 

ɋɨɝɥɚɫɧɨ ɷɬɢɦ ɫɚɣɬɚɦ, ɩɪɨɰɟɫɫ LC-fining ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɫɯɟɦɟ, ɩɨɤɚɡɚɧɧɨɣ 
ɧɚ ɪɢɫɭɧɤɟ 7.12. 

 
Ɋɢɫɭɧɨɤ 7.12 – Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɩɪɨɰɟɫɫɚ LC-fining 

http://www.smx-international.com/images/pdfs/chevron.pdf
http://www.criterioncatalysts.com/static/criterion-gb/downloads/pdf/technical_papers/5th_intlbbtc26_9_07.pdf
http://www.criterioncatalysts.com/static/criterion-gb/downloads/pdf/technical_papers/5th_intlbbtc26_9_07.pdf
http://www.chevron.com/products/sitelets/refiningtechnology/documents/BrochPDF_%2010.29.09.pdf
http://www.chevron.com/products/sitelets/refiningtechnology/documents/BrochPDF_%2010.29.09.pdf
http://www.cbi.com/services/documents/lc-fining.pdf
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ɋɨɝɥɚɫɧɨ ɫɯɟɦɟ, ɧɚɝɪɟɬɵɟ ɜ ɩɟɱɚɯ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ ɪɟɚɤɰɢɢ ɠɢɞɤɨɟ ɫɵɪɶɟ ɢ 
ɜɨɞɨɪɨɞɫɨɞɟɪɠɚɳɢɣ ɝɚɡ (ȼɋȽ) ɩɨɫɬɭɩɚɸɬ ɜ ɧɢɡ ɪɟɚɤɬɨɪɚ, ɝɞɟ ɜ ɩɨɝɪɭɠɟɧɧɨɦ ɜɢɞɟ 
ɧɚɯɨɞɢɬɫɹ ɤɚɬɚɥɢɡɚɬɨɪ ɝɢɞɪɨɤɪɟɤɢɧɝɚ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɚɪɚɦɟɬɪɨɜ ɫɵɪɶɹ ɢ 
ɠɟɥɚɬɟɥɶɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɪɨɞɭɤɬɨɜ ɩɪɨɰɟɫɫ ɝɢɞɪɨɤɪɟɤɢɧɝɚ ɦɨɠɟɬ ɩɪɨɜɨɞɢɬɶɫɹ ɜ 
ɞɜɭɯ ɢɥɢ ɛɨɥɟɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɫɨɟɞɢɧɟɧɧɵɯ ɪɟɚɤɬɨɪɚɯ. 

ɋɜɟɠɢɣ ɤɚɬɚɥɢɡɚɬɨɪ ɞɨɛɚɜɥɹɸɬ ɫɜɟɪɯɭ, ɚ ɬɚɤɨɟ ɠɟ ɤɨɥɢɱɟɫɬɜɨ ɨɬɪɚɛɨɬɚɧɧɨɝɨ 
ɨɬɜɨɞɹɬ ɫɧɢɡɭ. Ɂɚ ɫɱɟɬ ɞɜɢɠɭɳɢɯɫɹ ɜɜɟɪɯ ɩɨɬɨɤɨɜ ɠɢɞɤɨɝɨ ɫɵɪɶɹ ɢ ȼɋȽ ɩɪɨɢɫɯɨɞɢɬ 
ɬɭɪɛɭɥɢɡɚɰɢɹ ɪɟɚɤɰɢɨɧɧɨɣ ɫɪɟɞɵ ɫ ɩɟɪɟɦɟɲɢɜɚɧɢɟɦ ɬɪɟɯɮɚɡɧɨɣ ɫɢɫɬɟɦɵ. 
ɍɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɢɡɨɬɟɪɦɢɱɟɫɤɨɟ ɬɟɦɩɟɪɚɬɭɪɧɨɟ ɩɨɥɟ. ɉɨ ɨɤɨɧɱɚɧɢɢ ɜɪɟɦɟɧɢ 
ɩɪɟɛɵɜɚɧɢɹ ɝɢɞɪɨɝɟɧɢɡɚɬ ɫ ɜɟɪɯɚ ɪɟɚɤɬɨɪɚ ɩɨɫɬɭɩɚɟɬ ɜ ɫɟɩɚɪɚɬɨɪ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ, 
ɚ ɡɚɬɟɦ ɜ ɫɟɩɚɪɚɬɨɪ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ. ȼɋȽ ɩɨɫɥɟ ɨɱɢɫɬɤɢ ɜɨɡɜɪɚɳɚɟɬɫɹ ɜ ɩɪɨɰɟɫɫ, ɚ 
ɠɢɞɤɢɟ ɩɪɨɞɭɤɬɵ ɩɨɞɜɟɪɝɚɸɬɫɹ ɮɪɚɤɰɢɨɧɢɪɨɜɚɧɢɸ. 

ȼ ɥɢɬɟɪɚɬɭɪɟ ɨɬɦɟɱɚɟɬɫɹ ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɨɟ ɫɯɨɞɫɬɜɨ ɩɪɨɰɟɫɫɨɜ H-Oil ɢ LC-

fining [Rana M.S., Saґmano V., Ancheyta J., Diaz J.A.I. A review of recent advances on 

process technologies for upgrading of heavy oils and residua // Fuel. 2007. V. 86. № 9. P. 

1216–1231., Scherzer J., Gruia A.J. Hydrocracking science and technol. N.Y.: Marcel 

Dekker, Inc., 1996. – 305 p.]. ɇɚɩɪɢɦɟɪ, ɛɥɢɡɤɢ ɨɫɧɨɜɧɵɟ ɪɟɠɢɦɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɪɚɛɨɬɵ 
ɪɟɚɤɬɨɪɨɜ. ɗɬɨ ɨɛɭɫɥɨɜɥɢɜɚɟɬɫɹ, ɩɨ-ɜɢɞɢɦɨɦɭ ɬɟɦ, ɱɬɨ ɨɛɚ ɩɪɨɰɟɫɫɚ ɪɚɡɪɚɛɚɬɵɜɚɥɢɫɶ 
ɩɪɢ ɬɨɦ ɢɥɢ ɢɧɨɦ ɭɱɚɫɬɢɢ ɨɞɧɢɯ ɢ ɬɟɯ ɠɟ ɤɨɥɥɟɤɬɢɜɨɜ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɨɞɧɢɯ ɢ ɬɟɯ ɠɟ 
ɩɢɥɨɬɧɵɯ ɭɫɬɚɧɨɜɨɤ ɢ ɫɯɨɞɧɨɝɨ ɫɵɪɶɹ [Gupta A. Chervron Lummus Global ebullated bed 

bottom-of-the-barrel hydroconversion (LC-fining) process (http://www.smx-

international.com/images/pdfs/chevron.pdf). – 4 p]. Ɉɬɦɟɱɚɟɬɫɹ [Scherzer J., Gruia A.J. 

Hydrocracking science and technol. N.Y.: Marcel Dekker, Inc., 1996. – 305 p], ɱɬɨ ɨɬɥɢɱɢɹ 
ɦɨɝɭɬ ɛɵɬɶ ɡɚɦɟɬɧɵ ɜ ɚɩɩɚɪɚɬɭɪɧɨɦ ɨɮɨɪɦɥɟɧɢɢ ɪɚɡɧɵɯ ɭɡɥɨɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɫɯɟɦ. 

 

7.10.2 H-Oil ® (ɥɢɰɟɧɡɢɚɪ IFP Group) 

 

Ɉɩɢɫɚɧɢɟ 

ɉɪɨɰɟɫɫ ɝɢɞɪɨɤɪɟɤɢɧɝɚ ɜɚɤɭɭɦɧɵɯ ɨɫɬɚɬɤɨɜ H-Oil ɪɚɡɪɚɛɨɬɚɧ ɜ 1960-ɯ ɝɝ. 
ɤɨɦɩɚɧɢɟɣ Texaco [Scherzer J., Gruia A.J. Hydrocracking science and technol. N.Y.: Marcel 

Dekker, Inc., 1996. – 305 p.]. ɉɪɨɰɟɫɫ ɜɟɞɭɬ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 420-450ɨɋ, ɞɚɜɥɟɧɢɢ 100-

200 ɛɚɪ, ɨɛɴɟɦɧɨɣ ɫɤɨɪɨɫɬɢ ɩɨɞɚɱɢ ɫɵɪɶɹ 0,4-1,5 ɱ–1 ɜ ɪɟɚɤɬɨɪɟ ɫ ɩɨɝɪɭɠɟɧɧɵɦ ɫɥɨɟɦ 
ɤɚɬɚɥɢɡɚɬɨɪɚ. Ɍɢɩɢɱɧɵɣ ɤɚɬɚɥɢɡɚɬɨɪ – Ɇɨ/γ-Al2Ɉ3, ɫ ɩɪɨɦɨɬɨɪɚɦɢ Ni, ɋɨ. ɍɞɟɥɶɧɚɹ 
ɩɨɜɟɪɯɧɨɫɬɶ ɟɝɨ ɫɨɫɬɚɜɥɹɟɬ 100-300 ɦ2/ɝ, ɞɢɚɦɟɬɪ ɩɨɪ 4-20 ɧɦ. Ʉɚɬɚɥɢɡɚɬɨɪ 
ɢɡɦɟɥɶɱɚɸɬ ɞɨ ɪɚɡɦɟɪɚ ɱɚɫɬɢɰ ≤ 1 ɦɦ. ɋɜɟɠɢɣ ɤɨɧɬɚɤɬ ɩɨɞɚɸɬ ɫɜɟɪɯɭ. ɚ ɨɬɪɚɛɨɬɚɧɧɵɣ 
(ɜ ɤɨɥɢɱɟɫɬɜɟ ɨɤɨɥɨ 1% ɜ ɫɭɬɤɢ ɨɬ ɡɚɝɪɭɠɟɧɧɨɝɨ ɢɥɢ 0,3-2,0 ɤɝ ɧɚ 1 ɬ ɫɵɪɶɹ) ɨɬɜɨɞɹɬ 
ɫɧɢɡɭ [Yang W.-C. Fluidization, solids handling, and processing: industrial applications. 

Westwood (New Jersey, USA): Noyes Publications, 1999. – 890 p.]. 

ȼ ɪɟɚɤɬɨɪɟ ɫ ɩɨɝɪɭɠɟɧɧɵɦ ɫɥɨɟɦ ɤɚɬɚɥɢɡɚɬɨɪɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨɥɧɨɟ 
ɩɟɪɟɦɟɲɢɜɚɧɢɟ ɬɪɟɯɮɚɡɧɨɣ ɪɟɚɝɢɪɭɸɳɟɣ ɫɢɫɬɟɦɵ ɢ ɛɵɫɬɪɨ ɞɨɫɬɢɝɚɟɬɫɹ 
ɢɡɨɬɟɪɦɢɱɧɨɫɬɶ ɪɟɠɢɦɚ ɩɪɢ ɤɚɤɢɯ-ɥɢɛɨ ɤɨɥɟɛɚɧɢɹɯ ɢɫɯɨɞɧɨɝɨ ɫɵɪɶɹ, ɱɬɨ ɫɩɨɫɨɛɫɬɜɭɟɬ 
ɫɬɚɛɢɥɢɡɚɰɢɢ ɩɨɤɚɡɚɬɟɥɟɣ ɤɚɱɟɫɬɜɚ ɩɪɨɞɭɤɬɨɜ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɪɢɧɢɦɚɟɦɨɣ ɝɥɭɛɢɧɵ 
ɤɨɧɜɟɪɫɢɢ ɉɪɢ ɨɛɳɟɣ ɫɬɟɩɟɧɢ ɩɪɟɜɪɚɳɟɧɢɹ ɫɵɪɶɹ 55-75% ɫɬɟɩɟɧɶ ɭɞɚɥɟɧɢɹ ɫɟɪɵ ɜ 
ɩɪɨɰɟɫɫɟ H-Oil ɫɨɫɬɚɜɥɹɟɬ 80-84%, ɚ ɫɬɟɩɟɧɶ ɭɞɚɥɟɧɢɹ ɦɟɬɚɥɥɨɜ – 52-85%. 

ȼ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɤɨɦɩɚɧɢɹ HRI, Inc – ɪɚɡɪɚɛɨɬɱɢɤ ɩɪɨɰɟɫɫɚ H-Oil – ɫɬɚɥɚ 
ɱɚɫɬɶɸ ɮɢɪɦɵ Axens North America (Axens NA), ɤɨɬɨɪɚɹ ɜɯɨɞɢɬ ɜ ɝɪɭɩɩɭ Axens, 

http://www.smx-international.com/images/pdfs/chevron.pdf
http://www.smx-international.com/images/pdfs/chevron.pdf
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ɫɮɨɪɦɢɪɨɜɚɧɧɭɸ ɜ 2001 ɝ. ɧɚ ɨɫɧɨɜɟ ɨɬɞɟɥɚ ɥɢɰɟɧɡɢɪɨɜɚɧɢɹ ɬɟɯɧɨɥɨɝɢɣ ɂɧɫɬɢɬɭɬɚ 
ɧɟɮɬɢ Ɏɪɚɧɰɢɢ (IFP). ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɜ Axens NA ɩɨɹɜɢɥɚɫɶ ɜɨɡɦɨɠɧɨɫɬɶ ɦɨɞɟɪɧɢɡɚɰɢɢ 
ɩɪɨɰɟɫɫɨɜ H-Oil ɢ T-Star ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɨɜɟɞɟɧɧɵɯ ɜ IFP ɪɚɡɪɚɛɨɬɨɤ (ɬɚɤɢɯ ɤɚɤ 
ɩɪɨɰɟɫɫ Hyvahl). ȼ ɪɟɡɭɥɶɬɚɬɟ ɛɵɥɢ ɫɨɡɞɚɧɵ ɫɥɟɞɭɸɳɢɟ ɬɪɢ ɜɚɪɢɚɧɬɚ ɬɟɯɧɨɥɨɝɢɢ, 
ɪɟɚɥɢɡɨɜɚɧɧɵɟ ɜ ɧɟɫɤɨɥɶɤɢɯ ɩɪɨɦɵɲɥɟɧɧɵɯ ɭɫɬɚɧɨɜɤɚɯ: 

H-Oil-HCC – ɩɪɨɰɟɫɫ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɝɢɞɪɨɨɛɥɚɝɨɪɚɠɢɜɚɧɢɹ 
ɬɹɠɟɥɨɣ ɧɟɮɬɢ ɫ ɰɟɥɶɸ ɨɛɥɟɝɱɟɧɢɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɤ ɦɟɫɬɭ ɫɬɚɰɢɨɧɚɪɧɨɣ 
ɩɟɪɟɪɚɛɨɬɤɢ. Ɋɟɡɭɥɶɬɚɬɨɦ ɹɜɥɹɟɬɫɹ «ɫɢɧɬɟɬɢɱɟɫɤɢɣ» ɩɪɨɞɭɤɬ (syncrude) ɫɨ ɫɧɢɠɟɧɧɨɣ 
ɜɹɡɤɨɫɬɶɸ ɢ ɩɨɜɵɲɟɧɧɨɣ ɫɬɚɛɢɥɶɧɨɫɬɶɸ; H-Oil-DC – ɦɨɞɢɮɢɤɚɰɢɹ ɬɟɯɧɨɥɨɝɢɢ T-Star 

ɞɥɹ ɷɮɮɟɤɬɢɜɧɨɣ ɩɟɪɟɪɚɛɨɬɤɢ ɜɚɤɭɭɦɧɵɯ ɞɢɫɬɢɥɥɚɬɨɜ ɢ ɢɯ ɫɦɟɫɟɣ; 
H-Oil-RC – ɦɨɞɟɪɧɢɡɢɪɨɜɚɧɧɵɣ ɜɚɪɢɚɧɬ ɤɥɚɫɫɢɱɟɫɤɨɣ ɫɯɟɦɵ ɩɪɨɰɟɫɫɚ H-Oil ɞɥɹ 

ɩɨɜɵɲɟɧɢɹ ɭɪɨɜɧɹ ɤɨɧɜɟɪɫɢɢ ɫɵɪɶɹ (ɝɭɞɪɨɧɚ) ɢ ɫɧɢɠɟɧɢɹ ɭɞɟɥɶɧɵɯ ɡɚɬɪɚɬ ɧɚ 
ɩɟɪɟɪɚɛɨɬɤɭ. ɋɪɟɞɢ ɧɨɜɲɟɫɬɜ – ɦɟɠɫɬɚɞɢɣɧɵɣ ɫɟɩɚɪɚɬɨɪ (ɭɡɟɥ IS2) ɦɟɠɞɭ ɪɟɚɤɬɨɪɚɦɢ 
ɢ ɤɚɫɤɚɞɧɚɹ ɭɬɢɥɢɡɚɰɢɹ ɤɚɬɚɥɢɡɚɬɨɪɚ (ɭɡɟɥ C2U). 

ɏɚɪɚɤɬɟɪɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ ɩɪɨɦɵɲɥɟɧɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɨɰɟɫɫɚ H-Oil ɧɚ ɩɪɢɦɟɪɟ 
ɡɚɩɭɳɟɧɧɨɣ ɜ ɧɨɹɛɪɟ 1999 ɝ. ɭɫɬɚɧɨɜɤɢ ɧɚ ɇɉɁ PKN Orlen ɜ ɉɥɨɰɤɟ (ɉɨɥɶɲɚ) ɨɩɢɫɚɧɵ ɜ 
ɪɚɛɨɬɟ [Putek S., Gragnani A. Resid hydrocracker produces low-sulfur diesel from difficult feeds // 

Hydrocarbon Process. 2006. № 5. P. 65-100.]. Ɍɨɝɞɚ (ɢ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ) ɷɬɨɬ ɇɉɁ 
ɦɨɳɧɨɫɬɶɸ 21,7 ɦɥɧ ɬ/ɝ ɩɟɪɟɪɚɛɚɬɵɜɚɥ ɪɨɫɫɢɣɫɤɭɸ ɷɤɫɩɨɪɬɧɭɸ ɫɦɟɫɶ ɧɟɮɬɟɣ Urals ɢ ɩɨɫɥɟ 
ɞɢɫɬɢɥɥɹɰɢɢ ɩɨɥɭɱɚɥ ɨɫɬɚɬɨɤ ɫ ɩɨɤɚɡɚɬɟɥɹɦɢ: ɩɥɨɬɧɨɫɬɶ 1000 ɤɝ/ɦ3; ɫɨɞɟɪɠɚɧɢɟ ɫɟɪɵ 2,6%, 
ɚɡɨɬɚ 0,55%; ɜɵɤɢɩɚɧɢɟ 10% ɞɨ 525ɨɋ. ɗɬɨɬ ɨɫɬɚɬɨɤ ɫɨɫɬɚɜɥɹɥ ɨɫɧɨɜɭ ɤɨɬɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ 
ɞɥɹ Ɍɗɋ ɉɥɨɰɤɚ ɦɨɳɧɨɫɬɶɸ 250 Ɇȼɬ ɢ ɩɨɫɥɟ ɭɠɟɫɬɨɱɟɧɢɹ ɬɪɟɛɨɜɚɧɢɣ ɩɨ ɜɵɛɪɨɫɭ ɜ 
ɚɬɦɨɫɮɟɪɭ SO2 ɩɟɪɟɫɬɚɥ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɷɧɟɪɝɟɬɢɤɨɜ, ɜ ɫɜɹɡɢ ɫ ɱɟɦ ɢ ɜɨɡɧɢɤɥɚ 
ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɝɢɞɪɨɝɟɧɢɡɚɰɢɨɧɧɨɝɨ ɨɛɥɚɝɨɪɚɠɢɜɚɧɢɹ ɧɟɮɬɹɧɨɝɨ ɨɫɬɚɬɤɚ, ɤɨɬɨɪɨɟ ɛɵɥɨ 
ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɧɚ ɇɉɁ ɩɨ ɞɜɭɯɫɬɚɞɢɣɧɨɣ. 

ɉɨɫɤɨɥɶɤɭ ɜ ɥɟɬɧɟɟ ɜɪɟɦɹ ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɤɨɬɟɥɶɧɨɦ ɬɨɩɥɢɜɟ ɫɧɢɠɚɥɚɫɶ, ɧɚɥɢɱɢɟ 
ɭɫɬɚɧɨɜɤɢ ɝɢɞɪɨɤɪɟɤɢɧɝɚ ɩɨɡɜɨɥɹɥɨ ɩɪɨɢɡɜɨɞɢɬɶ ɨɛɥɚɝɨɪɨɠɟɧɧɨɟ ɞɢɡɟɥɶɧɨɟ ɬɨɩɥɢɜɨ. 
Ⱦɟɣɫɬɜɢɬɟɥɶɧɨ, ɟɫɥɢ ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ ɤɨɧɜɟɪɫɢɹ ɫɵɪɶɹ ɧɚ ɭɫɬɚɧɨɜɤɟ ɫɨɫɬɚɜɥɹɥɚ 52%, 
ɬɨ ɜ ɥɟɬɧɢɣ ɩɟɪɢɨɞ ɨɧɚ ɜɨɡɪɚɫɬɚɥɚ ɞɨ 66%. 

ɉɪɨɢɡɜɨɞɢɦɚɹ ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ ɩɪɨɞɭɤɰɢɹ ɫɨɫɬɨɢɬ ɢɡ (%): ɬɨɩɥɢɜɧɨɝɨ ɝɚɡɚ ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɇɉɁ – 1,0; ɤɨɦɩɨɧɟɧɬɨɜ ɫɠɢɠɟɧɧɨɝɨ ɝɚɡɚ ɜ ɨɛɳɢɣ ɫɛɨɪɧɢɤ – 1,2; ɛɟɧɡɢɧɚ 
ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɨɥɟɮɢɧɨɜ – 7,3; ɝɚɡɨɣɥɹ ɧɚ ɥɟɝɤɢɣ ɝɢɞɪɨɤɪɟɤɢɧɝ – 19,8; ɜɚɤɭɭɦɧɨɝɨ ɝɚɡɨɣɥɹ ɧɚ 

ɭɫɬɚɧɨɜɤɭ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ – 24,5; ɤɨɬɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɫ ɫɨɞɟɪɠɚɧɢɟɦ ɫɟɪɵ – < 1% ɧɚ 
Ɍɗɐ 46,2. Ⱦɢɡɟɥɶɧɨɟ ɬɨɩɥɢɜɨ, ɜɵɪɚɛɚɬɵɜɚɟɦɨɟ ɜ ɥɟɬɧɢɣ ɩɟɪɢɨɞ, ɢɦɟɟɬ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɥɨɬɧɨɫɬɶ (ɩɪɢ 15ɨ) 0,857; ɫɨɞɟɪɠɚɧɢɟ ɫɟɪɵ < 50 ppm, ɚɡɨɬɚ < 80 ppm; ɞɨɥɹ 
ɚɪɨɦɚɬɢɱɟɫɤɨɝɨ ɭɝɥɟɪɨɞɚ 14%; ɰɟɬɚɧɨɜɨɟ ɱɢɫɥɨ 47,5% [Putek S., Gragnani A. Resid hydrocracker 

produces low-sulfur diesel from difficult feeds // Hydrocarbon Process. 2006. № 5. P. 65-100]. 

 

7.11 Ƚɥɭɛɨɤɚɹ ɝɢɞɪɨɩɟɪɟɪɚɛɨɬɤɚ ɬɹɠɟɥɵɯ ɨɫɬɚɬɤɨɜ (ɝɥɭɛɨɤɢɣ ɝɢɞɪɨɤɪɟɤɢɧɝ 
ɨɫɬɚɬɨɱɧɨɝɨ ɫɵɪɶɹ ɜ ɫɥɚɪɪɢ-ɪɟɚɤɬɨɪɚɯ ɫ ɞɜɢɠɭɳɢɦɫɹ ɤɚɬɚɥɢɡɚɬɨɪɨɦ) 

 

7.11.1 Ɍɟɯɧɨɥɨɝɢɹ ɝɢɞɪɨɤɨɧɜɟɪɫɢɢ (ɂɇɏɋ ɊȺɇ) 
 

Ɉɩɢɫɚɧɢɟ 

ɂɧɫɬɢɬɭɬɚɦɢ ɊȺɇ ɫɨɡɞɚɧɚ ɪɚɡɪɚɛɨɬɤɚ, ɤɨɬɨɪɚɹ ɫɭɳɟɫɬɜɟɧɧɨ ɩɪɟɜɨɫɯɨɞɢɬ 
ɡɚɪɭɛɟɠɧɵɟ ɪɚɡɪɚɛɨɬɤɢ. ɉɪɨɰɟɫɫ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɫɪɟɞɟ ɜɨɞɨɪɨɞɚ ɩɪɢ ɞɚɜɥɟɧɢɢ ɜ 
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ɡɨɧɟ ɪɟɚɤɰɢɢ 7,0-10,0 Ɇɉɚ, ɪɚɫɯɨɞ ɜɨɞɨɪɨɞɚ ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 1,5-3,5 % ɦɚɫɫ. ɧɚ 
ɫɵɪɶɟ. Ɉɛɴɟɦɧɚɹ ɫɤɨɪɨɫɬɶ ɩɨɞɚɱɢ ɫɵɪɶɹ – 0,5-2 ɱɚɫ-1. Ʉɨɧɜɟɪɫɢɹ ɫɨɫɬɚɜɥɹɟɬ ɧɟ ɦɟɧɟɟ 
92-95% ɦɚɫɫ ɫɵɪɶɹ ɜ ɥɟɝɤɢɟ ɮɪɚɤɰɢɢ (ɝɚɡ, ɛɟɧɡɢɧ, ɞɢɡɟɥɶɧɵɟ ɮɪɚɤɰɢɢ ɢ ɜɚɤɭɭɦɧɵɣ 
ɞɢɫɬɢɥɥɹɬ), ɧɟ ɨɛɪɚɡɭɟɬ ɨɬɯɨɞɵ. 

Ɋɚɡɪɚɛɨɬɚɧɧɚɹ ɜ ɊȺɇ ɬɟɯɧɨɥɨɝɢɹ ɩɟɪɟɪɚɛɨɬɤɢ ɬɹɠɟɥɨɝɨ ɧɟɮɬɹɧɨɝɨ ɫɵɪɶɹ 
ɛɚɡɢɪɭɟɬɫɹ ɧɚ ɧɨɜɟɣɲɢɯ ɞɨɫɬɢɠɟɧɢɹɯ ɜ ɨɛɥɚɫɬɢ ɧɚɧɨɝɟɬɟɪɨɝɟɧɧɨɝɨ ɤɚɬɚɥɢɡɚ ɢ ɨɫɧɨɜɚɧɚ 
ɧɚ ɨɩɬɢɦɢɡɚɰɢɢ ɤɨɦɩɥɟɤɫɚ ɨɞɧɨɜɪɟɦɟɧɧɨ ɩɪɨɬɟɤɚɸɳɢɯ ɬɟɪɦɨɤɚɬɚɥɢɬɢɱɟɫɤɢɯ ɪɟɚɤɰɢɣ 
ɤɪɟɤɢɧɝɚ ɫɵɪɶɹ ɢ ɝɢɞɪɢɪɨɜɚɧɢɹ ɧɢɡɤɨɦɨɥɟɤɭɥɹɪɧɵɯ ɮɪɚɝɦɟɧɬɨɜ ɦɨɥɟɤɭɥ, ɨɛɪɚɡɭɸɳɢɯɫɹ 
ɩɪɢ ɤɪɟɤɢɧɝɟ ɫɵɪɶɹ. Ⱦɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɨɛɪɚɡɨɜɚɧɢɹ ɤɨɤɫɚ ɢ ɨɛɟɫɩɟɱɟɧɢɹ ɞɨɫɬɭɩɚ 
ɧɟɨɛɯɨɞɢɦɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɜɨɞɨɪɨɞɚ ɤ ɪɚɞɢɤɚɥɶɧɵɦ ɮɪɚɝɦɟɧɬɚɦ ɞɟɫɬɪɭɤɰɢɢ ɢɫɩɨɥɶɡɭɟɬɫɹ 
ɭɥɶɬɪɚɞɢɫɩɟɪɫɧɵɣ (ɧɚɧɨɪɚɡɦɟɪɧɵɣ) ɤɚɬɚɥɢɡɚɬɨɪ, ɪɚɜɧɨɦɟɪɧɨ ɪɚɫɩɪɟɞɟɥɟɧɧɵɣ ɜ 
ɪɟɚɤɰɢɨɧɧɨɦ ɨɛɴɟɦɟ ɜ ɮɨɪɦɟ ɱɚɫɬɢɰ ɫ ɪɚɞɢɭɫɚɦɢ ɨɬ 5 ɞɨ 200 ɧɦ. 

Ɉɫɨɛɟɧɧɨɫɬɶɸ ɩɪɨɰɟɫɫɚ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɧɚɧɨɪɚɡɦɟɪɧɵɟ ɱɚɫɬɢɰɵ ɤɚɬɚɥɢɡɚɬɨɪɚ 
ɫɢɧɬɟɡɢɪɭɸɬɫɹ ɢɡ ɩɪɟɤɭɪɫɨɪɨɜ ɤɚɤ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɪɟɚɤɰɢɨɧɧɨɣ ɫɪɟɞɟ, ɬɚɤ ɢ 
ɨɬɞɟɥɶɧɨɦ ɩɪɨɢɡɜɨɞɫɬɜɟ. 

Ɍɟɯɧɨɥɨɝɢɹ ɨɛɟɫɩɟɱɢɜɚɟɬ ɭɧɢɤɚɥɶɧɨ ɜɵɫɨɤɭɸ ɤɚɬɚɥɢɬɢɱɟɫɤɭɸ ɚɤɬɢɜɧɨɫɬɶ 
ɤɚɬɚɥɢɡɚɬɨɪɚ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɩɪɨɜɨɞɢɬɶ ɩɪɨɰɟɫɫ ɝɢɞɪɨɤɨɧɜɟɪɫɢɢ ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɦɚɥɵɯ 
ɤɨɥɢɱɟɫɬɜ ɤɚɬɚɥɢɡɚɬɨɪɚ ɜ ɪɟɚɤɰɢɨɧɧɨɣ ɫɪɟɞɟ, ɨɛɵɱɧɨ ɞɨ 0,15-0,25 % ɚɤɬɢɜɧɨɝɨ ɦɟɬɚɥɥɚ 
ɧɚ ɫɵɪɶɟ ɢ ɧɢɡɤɨɦ ɪɚɫɯɨɞɟ ɫɜɟɠɟɝɨ ɤɚɬɚɥɢɡɚɬɨɪɚ, ɬ.ɤ. ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɪɟɰɢɪɤɭɥɹɰɢɹ ɢ 
ɪɟɝɟɧɟɪɚɰɢɹ ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɤɚɬɚɥɢɡɚɬɨɪɚ, ɩɨɡɜɨɥɹɸɳɢɟ ɫɧɢɡɢɬɶ ɟɝɨ ɪɚɫɯɨɞ ɧɟ ɛɨɥɟɟ 50 ɝ 
ɧɚ 1 ɬ ɫɵɪɶɹ. ɉɪɨɰɟɫɫ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɜɵɫɨɤɢɦ ɜɵɯɨɞɨɦ ɞɢɫɬɢɥɥɹɬɧɵɯ ɮɪɚɤɰɢɣ – 84 – 89 

% ɧɚ ɫɵɪɶɟ, ɨɬɫɭɬɫɬɜɢɟɦ ɨɬɯɨɞɨɜ. Ƚɢɞɪɨɤɨɧɜɟɪɫɢɹ ɬɹɠɟɥɵɯ ɨɫɬɚɬɤɨɜ ɹɜɥɹɟɬɫɹ 
ɷɮɮɟɤɬɢɜɧɵɦ ɪɟɲɟɧɢɟɦ ɩɪɨɛɥɟɦɵ ɩɨɜɵɲɟɧɢɹ ɝɥɭɛɢɧɵ ɩɟɪɟɪɚɛɨɬɤɢ ɬɹɠɟɥɨɝɨ 
ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ ɫɵɪɶɹ, ɚ ɬɚɤɠɟ ɩɟɪɟɪɚɛɨɬɤɢ ɬɹɠɟɥɵɯ ɜɵɫɨɤɨɜɹɡɤɢɯ ɧɟɮɬɟɣ, ɩɪɢɪɨɞɧɵɯ 
ɛɢɬɭɦɨɜ, ɢɫɤɨɩɚɟɦɵɯ ɢ ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ ɭɝɥɟɪɨɞɫɨɞɟɪɠɚɳɢɯ ɦɚɬɟɪɢɚɥɨɜ ɩɭɬɟɦ 
ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɬɹɠɟɥɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɜ ɥɟɝɤɢɟ ɢ ɫɪɟɞɧɢɟ ɞɢɫɬɢɥɥɹɬɵ. 

Ɍɟɯɧɨɥɨɝɢɹ ɤɨɦɩɥɟɤɫɧɨɣ ɩɟɪɟɪɚɛɨɬɤɢ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɧɚɧɨɪɚɡɦɟɪɧɵɯ 
ɤɚɬɚɥɢɡɚɬɨɪɨɜ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɧɟɫɤɨɥɶɤɨ ɛɥɨɤɨɜ: 

ɚ) ɬɟɯɧɨɥɨɝɢɢ ɝɢɞɪɨɤɨɧɜɟɪɫɢɢ ɧɟɮɬɹɧɵɯ ɨɫɬɚɬɤɨɜ ɜ ɫɢɧɬɟɬɢɱɟɫɤɭɸ ɧɟɮɬɶ ɧɚ 
ɧɚɧɨɪɚɡɦɟɪɧɵɯ ɤɚɬɚɥɢɡɚɬɨɪɚɯ; 

ɛ) ɬɟɯɧɨɥɨɝɢɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɧɚɧɨɪɚɡɦɟɪɧɵɯ ɤɚɬɚɥɢɡɚɬɨɪɨɜ ɝɢɞɪɨɤɨɧɜɟɪɫɢɢ; 
ɜ) ɬɟɯɧɨɥɨɝɢɢ ɜɵɞɟɥɟɧɢɹ ɦɟɬɚɥɥɨɜ ɢɡ ɨɫɬɚɬɤɚ ɝɢɞɪɨɤɨɧɜɟɪɫɢɢ; 
ɝ) ɬɟɯɧɨɥɨɝɢɢ ɤɨɦɩɥɟɤɫɧɨɝɨ ɝɢɞɪɨɨɛɥɚɝɨɪɚɠɢɜɚɧɢɹ/ ɝɢɞɪɨɤɪɟɤɢɧɝɚ 

ɫɢɧɬɟɬɢɱɟɫɤɨɣ ɧɟɮɬɢ ɝɢɞɪɨɤɨɧɜɟɪɫɢɢ ɜ ɬɨɩɥɢɜɚ ɢ ɫɵɪɶɟ.  
ɋɬɟɩɟɧɶ ɩɪɨɪɚɛɨɬɤɢ 

Ɍɟɯɧɨɥɨɝɢɹ ɨɬɪɚɛɨɬɚɧɚ ɧɚ ɩɢɥɨɬɧɵɯ ɭɫɬɚɧɨɜɤɚɯ, ɩɪɨɜɟɞɟɧɵ ɨɛɲɢɪɧɵɟ 
ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨ ɩɟɪɟɪɚɛɨɬɤɟ ɜɵɫɨɤɨɜɹɡɤɢɯ ɬɹɠɟɥɵɯ ɨɫɬɚɬɤɨɜ, ɬɹɠɟɥɵɯ ɧɟɮɬɟɣ ɢ 
ɩɪɢɪɨɞɧɵɯ ɛɢɬɭɦɨɜ ɧɚ ɧɚɧɨɪɚɡɦɟɪɧɵɯ ɤɚɬɚɥɢɡɚɬɨɪɚɯ. Ɋɚɡɪɚɛɨɬɚɧ ɛɚɡɨɜɵɣ ɩɪɨɟɤɬ ɢ 
ɫɪɨɢɬɫɹ ɨɩɵɬɧɨ-ɩɪɨɦɵɲɥɟɧɧɚɹ ɭɫɬɚɧɨɜɤɚ ɦɨɳɧɨɫɬɶɸ 50 ɬɵɫ.ɬ/ɝɨɞ ɜ ɉȺɈ «Ɍɚɬɧɟɮɬɶ». 

Ⱦɨɫɬɢɝɚɟɦɵɟ ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɩɪɟɢɦɭɳɟɫɬɜɚ 

Ɍɟɯɧɨɥɨɝɢɹ ɝɢɞɪɨɤɨɧɜɟɪɫɢɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɝɥɭɛɢɧɭ ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɮɬɢ ɞɨ 97%, 
ɧɟ ɩɪɨɢɡɜɨɞɢɬ ɬɪɭɞɧɨ ɭɬɢɥɢɡɢɪɭɟɦɵɯ ɩɪɨɞɭɤɬɨɜ, ɧɟ ɢɦɟɟɬ ɨɬɯɨɞɨɜ, ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɪɟɝɟɧɟɪɚɰɢɸ ɤɚɬɚɥɢɡɚɬɨɪɚ ɢ ɢɡɜɥɟɱɟɧɢɟ ɦɟɬɚɥɥɨɜ ɢɡ ɧɟɮɬɹɧɵɯ ɨɫɬɚɬɤɨɜ. 

Эɤɨɧɨɦɢɱɟɫɤɢɟ ɚɫɩɟɤɬɵ ɜɧɟɞɪɟɧɢɹ 

Ɍɟɯɧɨɥɨɝɢɹ ɝɢɞɪɨɤɨɧɜɟɪɫɢɢ ɬɹɠɟɥɵɯ ɧɟɮɬɹɧɵɯ ɨɫɬɚɬɤɨɜ ɧɚ ɧɚɧɨɪɚɡɦɟɪɧɵɯ 
ɤɚɬɚɥɢɡɚɬɨɪɚɯ ɷɮɮɟɤɬɢɜɧɨ ɤɨɧɤɭɪɢɪɭɟɬ ɫ ɞɪɭɝɢɦɢ ɬɟɯɧɨɥɨɝɢɹɦɢ (ɤɨɤɫɨɜɚɧɢɟ, 
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ɩɪɨɢɡɜɨɞɫɬɜɨ ɛɢɬɭɦɨɜ, ɡɚɪɭɛɟɠɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɝɢɞɪɨɤɪɟɤɢɧɝɚ ɢ ɞɪ.), ɨɛɟɫɩɟɱɢɜɚɹ ɛɨɥɟɟ 
ɜɵɫɨɤɢɟ ɜɵɯɨɞɵ ɫɜɟɬɥɵɯ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ – ɛɟɧɡɢɧɨɜɨɣ ɢ ɞɢɡɟɥɶɧɨɣ ɮɪɚɤɰɢɣ – ɩɪɢ 
ɛɨɥɟɟ ɧɢɡɤɢɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɢ ɤɚɩɢɬɚɥɶɧɵɯ ɡɚɬɪɚɬɚɯ. ȼɧɟɞɪɟɧɢɟ ɨɬɟɱɟɫɬɜɟɧɧɨɣ 
ɬɟɯɧɨɥɨɝɢɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɪɟɚɥɢɡɚɰɢɸ ɜ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɜɵɫɨɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɨɝɨ 

ɩɪɨɰɟɫɫɚ ɤɨɦɩɥɟɤɫɧɨɣ ɩɟɪɟɪɚɛɨɬɤɢ ɬɹɠɟɥɵɯ ɧɟɮɬɹɧɵɯ ɨɫɬɚɬɤɨɜ, ɜɵɫɨɤɨɜɹɡɤɢɯ ɧɟɮɬɟɣ, 
ɩɪɢɪɨɞɧɨɝɨ ɛɢɬɭɦɚ ɩɪɢ ɞɨɫɬɢɝɚɟɦɨɣ ɝɥɭɛɢɧɟ ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɮɬɹɧɨɝɨ ɫɵɪɶɹ ɞɨ 97%, 
ɩɨɡɜɨɥɹɟɬ ɨɛɟɫɩɟɱɢɬɶ ɫɭɳɟɫɬɜɟɧɧɨɟ ɭɜɟɥɢɱɟɧɢɟ ɞɨɯɨɞɧɨɫɬɢ ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɣ 
ɨɬɪɚɫɥɢ, ɝɚɪɚɧɬɢɪɭɟɬ ɨɛɟɫɩɟɱɟɧɢɟ ɦɨɬɨɪɧɵɦɢ ɬɨɩɥɢɜɚɦɢ ɢ ɜɵɫɜɨɛɨɠɞɟɧɢɟ 

ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɪɟɫɭɪɫɨɜ ɧɟɮɬɢ ɞɥɹ ɷɤɫɩɨɪɬɚ. 
Ɍɟɯɧɨɥɨɝɢɹ ɩɨɬɟɧɰɢɚɥɶɧɨ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɧɚɹ ɩɪɢ ɦɨɞɟɪɧɢɡɚɰɢɢ 

ɫɭɳɟɫɬɜɭɸɳɢɯ ɇɉɁ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɝɥɭɛɢɧɵ ɩɟɪɟɪɚɛɨɬɤɢ (ɪɟɫɭɪɫɵ ɝɭɞɪɨɧɚ ɨɤɨɥɨ 35-

40 ɦɥɧ ɬ/ɝɨɞ) ɢ ɜ ɩɟɪɫɩɟɤɬɢɜɟ ɞɥɹ ɩɟɪɟɪɚɛɨɬɤɢ ɜɵɫɨɤɨɜɹɡɤɢɯ ɬɹɠɟɥɵɯ ɧɟɮɬɟɣ Ɋɨɫɫɢɢ 
(ɩɨ ɷɤɫɩɟɪɬɧɨɣ ɨɰɟɧɤɟ, ɨɛɴɟɦ ɨɤɨɥɨ 150 ɦɥɪɞ.ɛɚɪɪ.). ɉɪɢɦɟɧɟɧɢɟ ɬɟɯɧɨɥɨɝɢɢ 
ɜɨɡɦɨɠɧɨ ɧɚ ɇɉɁ ɧɟɮɬɹɧɵɯ ɤɨɦɩɚɧɢɣ ɉȺɈ «Ɍɚɬɧɟɮɬɶ», ɉȺɈ «Ƚɚɡɩɪɨɦɧɟɮɬɶ», ɉȺɈ 
Ɋɨɫɧɟɮɬɶ, ɚ ɬɚɤɠɟ ɧɚ ɞɪɭɝɢɯ ɇɉɁ ɊɎ. Ɍɟɯɧɨɥɨɝɢɹ ɦɨɠɟɬ ɛɵɬɶ ɪɚɫɫɦɨɬɪɟɧɚ ɧɚ ɩɪɟɞɦɟɬ 
ɥɢɰɟɧɡɢɪɨɜɚɧɢɹ ɧɚ ɦɢɪɨɜɵɯ ɪɵɧɤɚɯ ɞɥɹ ɩɟɪɟɪɚɛɨɬɤɢ ɬɹɠɟɥɵɯ ɧɟɮɬɹɧɵɯ ɨɫɬɚɬɤɨɜ ɢ 
ɜɵɫɨɤɨɜɹɡɤɢɯ ɬɹɠɟɥɵɯ ɧɟɮɬɟɣ (ɧɚɩɪɢɦɟɪ, ȼɟɧɟɫɭɷɥɚ ɢ ɞɪ.). 

Ɉɠɢɞɚɟɦɵɟ ɪɟɡɭɥɶɬɚɬɵ ɪɟɚɥɢɡɚɰɢɢ ɬɟɯɧɨɥɨɝɢɢ 

Ɉɛɟɫɩɟɱɟɧɢɟ ɭɫɥɨɜɢɣ ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ ɤ 2025 ɝɨɞɭ ɝɥɭɛɢɧɵ ɩɟɪɟɪɚɛɨɬɤɢ ɧɚ 
ɪɨɫɫɢɣɫɤɢɯ ɇɉɁ ɧɟ ɦɟɧɟɟ 87% ɢ ɤ 2030 ɝɨɞɭ ɧɟ ɦɟɧɟɟ 95%. 

Ɉɛɟɫɩɟɱɟɧɢɟ ɤ 2025 ɝɨɞɭ 20% ɫɵɪɶɹ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɜɚɧɚɞɢɹ ɢɡ ɧɟɮɬɢ. 
ɉɪɢɪɨɫɬ ɩɪɨɢɡɜɨɞɫɬɜɚ ɦɨɬɨɪɧɵɯ ɬɨɩɥɢɜ (ɛɟɧɡɢɧɚ, ɤɟɪɨɫɢɧɚ, ɞɢɡɟɥɶɧɨɝɨ 

ɬɨɩɥɢɜɚ) ɩɪɢ ɫɨɯɪɚɧɟɧɢɢ ɫɟɝɨɞɧɹɲɧɢɯ ɦɨɳɧɨɫɬɟɣ ɩɟɪɟɪɚɛɨɬɤɢ ɩɨ ɫɵɪɶɸ ɧɚ 25% 
(ɛɨɥɟɟ 30 ɦɥɧ. ɬ. ɜ ɝɨɞ) ɤ 2025 ɝɨɞɭ. 

ȼɵɫɜɨɛɨɠɞɟɧɢɟ ɧɟɮɬɢ ɞɥɹ ɟɟ ɷɤɫɩɨɪɬɚ ɢɥɢ ɩɟɪɟɪɚɛɨɬɤɢ – ɨɬ 30 ɞɨ 40 ɦɥɧ. ɬ. ɜ 
ɝɨɞ ɡɚ ɫɱɟɬ ɜɨɜɥɟɱɟɧɢɹ ɬɹɠɟɥɵɯ ɨɫɬɚɬɤɨɜ. 

ɋɨɡɞɚɧɢɟ ɭɫɥɨɜɢɣ ɞɥɹ ɪɟɧɬɚɛɟɥɶɧɨɣ ɩɟɪɟɪɚɛɨɬɤɢ ɬɹɠɟɥɵɯ ɜɵɫɨɤɨɜɹɡɤɢɯ ɧɟɮɬɟɣ 
ɫ ɜɵɫɨɤɨɣ ɞɨɥɟɣ ɝɭɞɪɨɧɚ, ɛɢɬɭɦɨɜ, ɦɚɬɪɢɱɧɨɣ ɧɟɮɬɢ ɜ ɫɢɧɬɟɬɢɱɟɫɤɭɸ ɧɟɮɬɶ ɢ ɬɨɩɥɢɜɚ. 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɧɨɜɨɣ ɨɬɟɱɟɫɬɜɟɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɪɨɫɫɢɣɫɤɢɯ 
ɦɚɬɟɪɢɚɥɨɜ, ɤɨɦɩɥɟɤɬɭɸɳɢɯ, ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɚɫɬ ɫɭɳɟɫɬɜɟɧɧɵɣ ɬɨɥɱɨɤ ɤ ɪɚɡɜɢɬɢɸ 
ɬɹɠɟɥɨɝɨ ɧɟɮɬɹɧɨɝɨ ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ, ɨɛɟɫɩɟɱɢɬ ɭɜɟɥɢɱɟɧɢɟ ɪɚɛɨɱɢɯ ɦɟɫɬ ɜ ɭɤɚɡɚɧɧɨɣ 
ɨɛɥɚɫɬɢ. 

Ɂɚɩɭɫɤ ɧɨɜɵɯ ɦɨɳɧɨɫɬɟɣ ɩɨ ɩɟɪɟɪɚɛɨɬɤɟ ɬɹɠɟɥɵɯ ɧɟɮɬɹɧɵɯ ɨɫɬɚɬɤɨɜ ɩɨɡɜɨɥɢɬ 
ɫɨɡɞɚɬɶ ɧɨɜɵɟ ɪɚɛɨɱɢɟ ɦɟɫɬɚ ɜ ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɣ ɨɬɪɚɫɥɢ. 

ȼɵɞɟɥɟɧɢɟ ɰɜɟɬɧɵɯ ɦɟɬɚɥɥɨɜ, ɩɪɟɠɞɟ ɜɫɟɝɨ ɜɚɧɚɞɢɹ, ɢɡ ɧɟɮɬɹɧɵɯ ɨɫɬɚɬɤɨɜ, 
ɪɚɫɲɢɪɢɬ ɫɵɪɶɟɜɭɸ ɛɚɡɭ ɪɨɫɫɢɣɫɤɨɣ ɰɜɟɬɧɨɣ ɦɟɬɚɥɥɭɪɝɢɢ. 

Ɋɟɚɥɢɡɚɰɢɹ ɬɟɯɧɨɥɨɝɢɢ ɩɨɡɜɨɥɹɟɬ: 
 Ɉɛɟɫɩɟɱɢɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɢɧɜɟɫɬɢɰɢɢ ɜ ɫɦɟɠɧɵɟ ɨɬɪɚɫɥɢ ɞɨ 1 ɬɪɥɧ. 

ɪɭɛɥɟɣ; 
 ɋɨɡɞɚɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɞɨ 5000 ɪɚɛɨɱɢɯ ɦɟɫɬ; 
Ɋɚɡɜɟɪɧɭɬɶ ɩɨɞɝɨɬɨɜɤɭ ɫɩɟɰɢɚɥɢɫɬɨɜ ɜɵɫɨɤɨɣ ɤɜɚɥɢɮɢɤɚɰɢɢ (ɢɧɠɟɧɟɪɨɜ, 

ɬɟɯɧɨɥɨɝɨɜ) ɜ ɨɛɥɚɫɬɢ ɬɟɯɧɨɥɨɝɢɣ ɩɟɪɟɪɚɛɨɬɤɢ ɬɹɠɟɥɵɯ ɨɫɬɚɬɤɨɜ; 
ɍɜɟɥɢɱɢɬɶ ɧɚɥɨɝɨɨɛɥɚɝɚɟɦɭɸ ɛɚɡɭ ɢ ɩɨɥɭɱɚɬɶ ɜ ɛɸɞɠɟɬ Ɋɨɫɫɢɢ ɨɬ 2000 ɦɥɪɞ. 

ɪɭɛɥɟɣ/ɝɨɞ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɩɨɫɬɭɩɥɟɧɢɣ ɡɚ ɫɱɟɬ ɚɤɰɢɡɨɜ, ɷɤɫɩɨɪɬɧɵɯ ɩɨɲɥɢɧ, ɧɚɥɨɝɨɜ 
ɢ ɞɪɭɝɢɯ ɨɬɱɢɫɥɟɧɢɣ; 
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 ɍɥɭɱɲɢɬɶ ɷɤɨɧɨɦɢɤɭ ɷɤɫɩɨɪɬɚ ɧɟɮɬɢ ɜɫɥɟɞɫɬɜɢɟ ɩɪɟɤɪɚɳɟɧɢɹ ɷɤɫɩɨɪɬɚ 
ɦɚɡɭɬɚ, ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɡɚ ɪɭɛɟɠɨɦ ɜ ɤɚɱɟɫɬɜɟ ɧɟɮɬɟɡɚɦɟɳɚɸɳɟɝɨ ɫɵɪɶɹ. 

ɉɪɢɦɟɧɟɧɢɟ ɤɨɦɩɥɟɤɫɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɨɛɟɫɩɟɱɢɬ ɞɨɫɬɢɠɟɧɢɟ ɰɟɥɟɜɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ ɜ ɨɛɥɚɫɬɢ ɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɢ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɬɹɠɟɥɵɯ ɧɟɮɬɟɣ 
«ɗɧɟɪɝɟɬɢɱɟɫɤɨɣ ɫɬɪɚɬɟɝɢɢ Ɋɨɫɫɢɢ ɞɨ 2030 ɝ» ɢ ɩɨɡɜɨɥɢɬ ɦɚɤɫɢɦɚɥɶɧɨ ɷɮɮɟɤɬɢɜɧɨ 
ɪɟɚɥɢɡɨɜɚɬɶ ɩɥɚɧɵ, ɡɚɥɨɠɟɧɧɵɟ ɜ ɝɟɧɟɪɚɥɶɧɨɣ ɫɯɟɦɟ ɪɚɡɜɢɬɢɹ ɧɟɮɬɹɧɨɣ ɨɬɪɚɫɥɢ 
Ɋɨɫɫɢɢ, ɨɛɟɫɩɟɱɢɬ. 

 

7.11.2 Ɍɟɯɧɨɥɨɝɢɹ Uniflex (UOP) 
 

ȼ 2000-ɯ ɝɝ. ɤɨɦɩɚɧɢɹ UOP, ɢɦɟɹ ɭɠɟ ɨɩɵɬ ɪɚɡɪɚɛɨɬɤɢ ɬɚɤɢɯ ɩɪɨɰɟɫɫɨɜ 
ɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɢ, ɤɚɤ Unionfining ɢ Unicracking, ɢ ɩɥɚɧɢɪɭɹ ɪɚɫɲɢɪɟɧɢɟ ɮɪɨɧɬɚ ɪɚɛɨɬ 
ɜ ɨɛɥɚɫɬɢ ɩɟɪɟɪɚɛɨɬɤɢ ɬɹɠɟɥɵɯ ɧɟɮɬɟɣ ɢ ɧɟɮɬɹɧɵɯ ɨɫɬɚɬɤɨɜ, ɨɛɪɚɬɢɥɚ ɜɧɢɦɚɧɢɟ ɧɚ 
ɬɟɯɧɨɥɨɝɢɸ CANMET [Briecker M., McGehee J., Haizman R., Zimmerman P., Bhattacharyya 

A., Bauer L., Mezza B. Advanced slurry hydrocracking process: technology for heavy oil 

conversion (http://www.nacatsoc.org/21nam/data/papers/Paper1355.pdf)]. ɗɬɚ ɬɟɯɧɨɥɨɝɢɹ 
ɪɚɡɪɚɛɚɬɵɜɚɥɚɫɶ ɐɟɧɬɪɨɦ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɪɢɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ Ʉɚɧɚɞɵ ɩɟɪɜɨɧɚɱɚɥɶɧɨ 
ɫ ɰɟɥɶɸ ɝɢɞɪɨɝɟɧɢɡɚɰɢɢ ɭɝɥɹ (30-40% ɜ ɫɦɟɫɢ ɫ ɧɟɮɬɶɸ) ɩɪɢ 440–460 ɨC, ɩɨɞ 
ɞɚɜɥɟɧɢɟɦ ɜɨɞɨɪɨɞɚ 10–15 Mɉa ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɤɚɬɚɥɢɡɚɬɨɪɚ ɧɚ ɨɫɧɨɜɟ ɫɭɥɶɮɚɬɚ 
ɠɟɥɟɡɚ ɫ ɞɨɛɚɜɤɨɣ ɞɨ 10 ppm ɧɚɮɬɟɧɚɬɚ ɦɨɥɢɛɞɟɧɚ. ȼ 1985-2003 ɝɝ. ɬɟɯɧɨɥɨɝɢɹ 
CANMET ɛɵɥɚ ɪɟɚɥɢɡɨɜɚɧɚ ɤɨɦɩɚɧɢɟɣ PetroCanada ɜ ɨɩɵɬɧɨ-ɩɪɨɦɵɲɥɟɧɧɨɦ 
ɦɚɫɲɬɚɛɟ ɧɚ ɞɟɦɨɧɫɬɪɚɰɢɨɧɧɨɣ ɭɫɬɚɧɨɜɤɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 5000 ɛɚɪɪɟɥɟɣ ɜ 
ɫɭɬɤɢ ɩɪɢ ɇɉɁ Ɇɨɧɪɟɚɥɹ ɫ ɰɟɥɶɸ ɝɢɞɪɨɤɨɧɜɟɪɫɢɢ ɬɹɠɟɥɨɝɨ ɧɟɮɬɹɧɨɝɨ ɫɵɪɶɹ, 
ɜɤɥɸɱɚɜɲɟɝɨ ɜɚɤɭɭɦɧɵɟ ɨɫɬɚɬɤɢ ɬɹɠɟɥɵɯ ɧɟɮɬɟɣ Ʉɚɧɚɞɵ, ȼɟɧɟɫɭɷɥɵ, Ɇɟɤɫɢɤɢ ɢ 
ɞɪɭɝɢɯ ɫɬɪɚɧ. ȼ 2006 ɝ. ɤ ɷɬɢɦ ɪɚɛɨɬɚɦ ɩɪɢɫɨɟɞɢɧɢɥɚɫɶ ɤɨɦɩɚɧɢɹ UOP, ɤɨɬɨɪɚɹ ɜ 2007 
ɝ. ɩɪɢɨɛɪɟɥɚ ɢɫɤɥɸɱɢɬɟɥɶɧɵɟ ɩɪɚɜɚ ɧɚ ɞɚɧɧɭɸ ɬɟɯɧɨɥɨɝɢɸ, ɦɨɞɟɪɧɢɡɢɪɨɜɚɥɚ ɟɟ ɫ 
ɭɱɟɬɨɦ ɩɪɟɞɲɟɫɬɜɨɜɚɜɲɟɝɨ ɨɩɵɬɚ ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɰɟɫɫɨɜ Unionfining ɢ Unicracking ɢ 
ɩɪɟɡɟɧɬɨɜɚɥɚ ɧɨɜɭɸ ɬɟɯɧɨɥɨɝɢɸ ɝɢɞɪɨɤɨɧɜɟɪɫɢɢ ɩɨɞ ɛɪɟɧɞɨɦ Uniflex [Gillis D., Haizman 

R., Van Weens M, Zimmerman P., Houde E. Upgrading residues to maximize distillate yields 

// San Antonio (Texas, USA): National Petrochem. and Refiners Assoc. (NPRA) Annual 

meeting, March 22-24, 2009. – Pap. AM-09-65. – 17 p. 

(http://www.uop.com/objects/Uniflex_2009_NPRA_paper.pdf). Upgrading residues to maximize 

distillate yields with UOP UniflexTM process // J. Japan Petrol. Inst. 2010. V. 53, № 1. P. 33-

41]. Ɋɚɛɨɬɵ UOP ɩɨ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɸ ɬɟɯɧɨɥɨɝɢɢ CANMET ɢ Uniflex ɩɪɨɜɨɞɹɬɫɹ ɩɪɢ 
ɮɢɧɚɧɫɨɜɨɣ ɩɨɞɞɟɪɠɤɟ AERI – ɂɧɫɬɢɬɭɬɚ ɷɧɟɪɝɟɬɢɤɢ ɩɪɨɜɢɧɰɢɢ Ⱥɥɶɛɟɪɬɚ (Alberta 
Energy Research Institute). 

Ɉɫɧɨɜɧɵɟ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɤɚɫɚɥɢɫɶ ɪɚɡɪɚɛɨɬɤɢ ɧɨɜɨɣ ɤɚɬɚɥɢɬɢɱɟɫɤɨɣ 
ɫɢɫɬɟɦɵ (ɧɚɧɨɪɚɡɦɟɪɧɵɟ ɱɚɫɬɢɰɵ ɡɚɤɪɵɬɨɝɨ ɫɨɫɬɚɜɚ – ɧɨɭ-ɯɚɭ) ɢ ɪɟɚɤɬɨɪɚ 
ɝɢɞɪɨɝɟɧɢɡɚɰɢɢ. ɗɬɨ ɩɨɡɜɨɥɢɥɨ ɭɦɟɧɶɲɢɬɶ ɜ 3 ɪɚɡɚ ɪɚɫɯɨɞ ɚɤɬɢɜɧɨɣ ɮɚɡɵ 
ɤɚɬɚɥɢɡɚɬɨɪɚ, ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɤɨɬɨɪɨɝɨ ɤɨɧɜɟɪɫɢɸ ɭɞɚɥɨɫɶ ɩɨɜɵɫɢɬɶ ɧɚ 6%, ɚ 
ɜɵɯɨɞ ɲɢɪɨɤɨɣ ɮɪɚɤɰɢɢ ɋ5-525ɨɋ – ɧɚ 6,5%. 

ɑɬɨ ɤɚɫɚɟɬɫɹ ɪɟɚɤɬɨɪɚ, ɬɨ ɨɫɨɛɨɟ ɜɧɢɦɚɧɢɟ ɛɵɥɨ ɭɞɟɥɟɧɨ ɤɨɧɫɬɪɭɤɰɢɢ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɹ ɫɵɪɶɹ ɢ ɜɨɞɨɪɨɞɫɨɞɟɪɠɚɳɟɝɨ ɝɚɡɚ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɢɧɬɟɧɫɢɜɧɨɝɨ 
ɨɛɪɚɬɧɨɝɨ ɫɦɟɲɟɧɢɹ ɩɨɬɨɤɨɜ ɛɟɡ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɭɫɬɚɧɨɜɤɢ ɫɩɟɰɢɚɥɶɧɵɯ ɜɧɭɬɪɟɧɧɢɯ 
ɭɫɬɪɨɣɫɬɜ ɢ ɛɟɡ ɩɪɢɧɭɞɢɬɟɥɶɧɨɣ ɪɟɰɢɪɤɭɥɹɰɢɨɧɧɨɣ ɩɪɨɤɚɱɤɢ. ɗɬɨ ɫɩɨɫɨɛɫɬɜɨɜɚɥɨ 

http://www.nacatsoc.org/21nam/data/papers/Paper1355.pdf
http://www.uop.com/objects/Uniflex_2009_NPRA_paper.pdf
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ɛɵɫɬɪɨɣ ɭɫɬɚɧɨɜɤɟ ɢ ɫɬɚɛɢɥɶɧɨɦɭ ɩɨɞɞɟɪɠɚɧɢɸ ɩɪɚɤɬɢɱɟɫɤɢ ɢɡɨɬɟɪɦɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ 
ɜɨ ɜɫɟɦ ɪɟɚɤɬɨɪɟ. Ʉɪɨɦɟ ɬɨɝɨ, ɤɨɧɫɬɪɭɤɰɢɹ ɪɟɚɤɬɨɪɚ ɫɬɢɦɭɥɢɪɨɜɚɥɚ ɷɮɮɟɤɬɢɜɧɨɟ 
ɢɫɩɚɪɟɧɢɟ ɢ ɨɬɜɨɞ ɥɟɝɤɨɤɢɩɹɳɢɯ ɮɪɚɤɰɢɣ, ɩɪɟɞɨɬɜɪɚɳɚɹ ɧɟɠɟɥɚɬɟɥɶɧɵɣ ɢɯ ɤɪɟɤɢɧɝ ɫ 
ɧɟɩɪɨɢɡɜɨɞɢɬɟɥɶɧɵɦ ɪɚɫɯɨɞɨɦ ɜɨɞɨɪɨɞɚ ɢ ɩɨɡɜɨɥɹɹ ɨɫɭɳɟɫɬɜɢɬɶ ɛɨɥɟɟ 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɟ ɩɪɟɛɵɜɚɧɢɟ ɜ ɪɟɚɤɰɢɨɧɧɨɣ ɡɨɧɟ ɬɹɠɟɥɵɦ ɮɪɚɤɰɢɹɦ. 

ȼ ɧɨɦɢɧɚɥɶɧɨɦ ɪɟɠɢɦɟ ɬɟɦɩɟɪɚɬɭɪɚ ɜ ɪɟɚɤɰɢɨɧɧɨɣ ɡɨɧɟ ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ ɧɚ 
ɭɪɨɜɧɟ 435–470 ɨC ɩɪɢ ɞɚɜɥɟɧɢɢ 13,8 Ɇɉɚ [Gillis D., Haizman R., Van Weens M, 
Zimmerman P., Houde E. Upgrading residues to maximize distillate yields // San Antonio 

(Texas, USA): National Petrochem. and Refiners Assoc. (NPRA) Annual meeting, March 22-

24, 2009. – Pap. AM-09-65. – 17 p. 

(http://www.uop.com/objects/Uniflex_2009_NPRA_paper.pdf)]. ȼ ɫɪɟɞɧɟɦ ɤɨɧɜɟɪɫɢɹ 
ɬɹɠɟɥɨɝɨ ɧɟɮɬɹɧɨɝɨ ɫɵɪɶɹ ɜ ɷɬɢɯ ɭɫɥɨɜɢɹɯ ɩɪɟɜɵɲɚɟɬ 90% ɩɪɢ ɜɵɯɨɞɟ ɞɢɫɬɢɥɥɹɬɧɵɯ 
ɮɪɚɤɰɢɣ ɛɨɥɟɟ 50%. ɋɯɟɦɚ ɩɪɨɰɟɫɫɚ Uniflex ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 7.13. 

 
Ɋɢɫɭɧɨɤ 7.13 – ɋɯɟɦɚ ɩɪɨɰɟɫɫɚ Uniflex ɤɨɦɩɚɧɢɢ UOP 

 

Ɍɹɠɟɥɨɟ ɧɟɮɬɹɧɨɟ ɫɵɪɶɟ ɬɢɩɚ ɝɭɞɪɨɧɚ (ɜ ɫɦɟɫɢ ɫ ɪɟɰɢɪɤɭɥɢɪɭɸɳɢɦ ɬɹɠɟɥɵɦ 
ɜɚɤɭɭɦɧɵɦ ɝɚɡɨɣɥɟɦ HVGO) ɫ ɡɚɩɪɚɜɥɟɧɧɵɦ ɤɚɬɚɥɢɡɚɬɨɪɨɦ ɢ ɨɫɧɨɜɧɚɹ ɱɚɫɬɶ ȼɋȽ 
ɧɚɝɪɟɜɚɸɬɫɹ ɜ ɨɬɞɟɥɶɧɵɯ ɩɟɱɚɯ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ ɪɟɚɤɰɢɢ ɢ ɩɨɫɬɭɩɚɸɬ ɜ ɧɢɠɧɸɸ ɱɚɫɬɶ 
ɪɟɚɤɬɨɪɚ. Ƚɢɞɪɨɝɟɧɢɡɚɬ ɩɪɨɯɨɞɢɬ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɫɟɩɚɪɚɬɨɪɵ ɜɵɫɨɤɨɝɨ (HHPS) ɢ 
ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ (CHPS). Ɉɫɧɨɜɧɚɹ ɱɚɫɬɶ ɠɢɞɤɢɯ ɩɪɨɞɭɤɬɨɜ ɫ ɧɢɡɚ HHPS ɢ 
ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɱɚɫɬɶ ɢɯ ɫ ɧɢɡɚ CHPS ɩɨɞɚɸɬɫɹ ɧɚ ɞɢɫɬɢɥɥɹɰɢɸ, ɜ ɜɨɞɨɪɨɞ ɜ ɫɨɫɬɚɜɟ 
ȼɋȽ ɢɞɟɬ ɧɚ ɪɟɰɢɪɤɭɥɹɰɢɸ. ɉɪɢ ɚɬɦɨɫɮɟɪɧɨɣ ɞɢɫɬɢɥɥɹɰɢɢ ɜɵɞɟɥɹɸɬɫɹ ɝɚɡɵ ɋ4 ɢ 
ɧɢɠɟ, ɧɚɮɬɚ ɢ ɞɢɡɟɥɶɧɚɹ ɮɪɚɤɰɢɹ, ɚ ɨɫɬɚɬɨɤ ɩɟɪɟɞɚɟɬɫɹ ɧɚ ɜɚɤɭɭɦɧɭɸ ɞɢɫɬɢɥɥɹɰɢɸ 
ɞɥɹ ɪɚɡɞɟɥɟɧɢɹ ɧɚ ɥɟɝɤɢɣ (LVGO) ɢ ɬɹɠɟɥɵɣ (HVGO) ɝɚɡɨɣɥɢ ɢ ɨɫɬɚɬɨɱɧɵɣ ɩɟɤ. ɉɪɢ 
ɷɬɨɦ ɱɚɫɬɶ HVGO ɧɚɯɨɞɢɬɫɹ ɜ ɪɟɰɢɤɥɟ. ɉɟɤ, ɩɨɥɭɱɚɟɦɵɣ ɜ ɤɨɥɢɱɟɫɬɜɟ ɨɤɨɥɨ 10% ɧɚ 
ɫɵɪɶɟ, ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɤɚɤ ɞɟɲɟɜɨɟ ɛɵɬɨɜɨɟ ɬɨɩɥɢɜɨ, ɬɨɩɥɢɜɨ ɞɥɹ ɰɟɦɟɧɬɧɨɝɨ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɤɚɤ ɫɵɪɶɟ ɞɥɹ ɝɚɡɢɮɢɤɚɰɢɢ. (ɉɟɤ ɫ ɨɩɵɬɧɨɣ ɭɫɬɚɧɨɜɤɢ ɩɪɨɞɚɸɬ 
ɦɟɫɬɧɨɦɭ ɢɡɝɨɬɨɜɢɬɟɥɸ ɰɟɦɟɧɬɚ). Ʉɨɪɪɟɥɹɰɢɹ ɦɟɠɞɭ ɨɛɳɟɣ ɤɨɧɜɟɪɫɢɟɣ ɫɵɪɶɹ ɢ 
ɫɬɟɩɟɧɶɸ ɩɪɟɜɪɚɳɟɧɢɹ ɫɨɞɟɪɠɚɳɢɯɫɹ ɜ ɫɵɪɶɟ ɚɫɮɚɥɶɬɟɧɨɜ ɜ ɩɪɨɰɟɫɫɟ Uniflex 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 7.14. 
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Ɋɢɫɭɧɨɤ 7.14 – Ʉɨɪɪɟɥɹɰɢɹ ɦɟɠɞɭ ɨɛɳɟɣ ɤɨɧɜɟɪɫɢɟɣ ɫɵɪɶɹ ɢ ɫɬɟɩɟɧɶɸ ɩɪɟɜɪɚɳɟɧɢɹ 
ɫɨɞɟɪɠɚɳɢɯɫɹ ɜ ɫɵɪɶɟ ɚɫɮɚɥɶɬɟɧɨɜ ɜ ɩɪɨɰɟɫɫɟ Uniflex. ȼɚɤɭɭɦɧɵɣ ɨɫɬɚɬɨɤ: 1 – ɩɨɫɥɟ 

ɜɢɫɛɪɟɤɢɧɝɚ; 2 – ɛɢɬɭɦɧɵɣ 

 

ɉɪɟɜɪɚɳɟɧɢɸ ɚɫɮɚɥɶɬɟɧɨɜ ɫɩɨɫɨɛɫɬɜɭɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜ ɩɪɨɰɟɫɫɟ Uniflex 
ɧɚɧɨɪɚɡɦɟɪɧɨɝɨ ɩɚɬɟɧɬɨɜɚɧɧɨɝɨ ɤɚɬɚɥɢɡɚɬɨɪɚ, ɤɨɬɨɪɵɣ ɞɨɛɚɜɥɹɸɬ ɜ ɫɵɪɶɟ ɞɥɹ 
ɞɨɫɬɢɠɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɣ ɤɨɧɜɟɪɫɢɢ ɧɚɢɛɨɥɟɟ ɬɹɠɟɥɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɫ 
ɩɪɟɞɨɬɜɪɚɳɟɧɢɟɦ ɤɨɤɫɨɨɛɪɚɡɨɜɚɧɢɹ, ɬ.ɟ. ɤɚɬɚɥɢɡɚɬɨɪ ɛɢɮɭɧɤɰɢɨɧɚɥɟɧ[Gillis D., 

Haizman R., Van Weens M, Zimmerman P., Houde E. Upgrading residues to maximize 

distillate yields // San Antonio (Texas, USA): National Petrochem. and Refiners Assoc. 

(NPRA) Annual meeting, March 22-24, 2009. – Pap. AM-09-65. – 17 p. 

(http://www.uop.com/objects/Uniflex_2009_NPRA_paper.pdf)]. Ʉɨɧɤɪɟɬɧɚɹ ɪɟɰɟɩɬɭɪɚ 
ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɤɨɧɬɚɤɬɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɩɟɪɟɪɚɛɚɬɵɜɚɟɦɨɝɨ ɫɵɪɶɹ ɢ 
ɩɪɟɞɩɨɥɚɝɚɟɦɵɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ ɩɪɨɰɟɫɫɚ. ɉɨ-ɜɢɞɢɦɨɦɭ, ɤɚɬɚɥɢɡɚɬɨɪ ɥɢɛɨ ɞɨɫɬɚɬɨɱɧɨ 
ɞɟɲɟɜ, ɥɢɛɨ ɤɨɥɢɱɟɫɬɜɨ ɟɝɨ ɞɨɫɬɚɬɨɱɧɨ ɦɚɥɨ (2-3% ɩɨ ɞɚɧɧɵɦ [Liu Y., Gao L., Wen L., 

Zong B. Recent advances in heavy oil hydroprocessing technologies // Recent Patents on 

Chem. Eng. 2009. V. 2, № 1. Ɋ. 22-36]), ɩɨɫɤɨɥɶɤɭ ɜ ɫɯɟɦɟ ɧɟ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɭɡɥɚ ɟɝɨ 
ɢɡɜɥɟɱɟɧɢɹ ɢɡ ɨɬɯɨɞɨɜ. 

 

7.11.3 Ɍɟɯɧɨɥɨɝɢɹ ɚɤɜɚɤɨɧɜɟɪɫɢɢ («Foster Wheeler» ɢ UOP) 
 

Ɉɩɢɫɚɧɢɟ 

ɉɪɨɰɟɫɫ «Ⱥɤɜɚɤɨɧɜɟɪɫɢɹ» ɪɚɡɪɚɛɨɬɚɧ ɮɢɪɦɚɦɢ Ɏɨɫɬɟɪ ɍɢɥɟɪ ɢ ɘɈɉɢ, 
ɧɚɩɪɚɜɥɟɧ ɧɚ ɩɪɟɜɪɚɳɟɧɢɟ ɧɟɮɬɹɧɵɯ ɨɫɬɚɬɤɨɜ ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɜɨɞɹɧɨɝɨ ɩɚɪɚ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɤɚɬɚɥɢɡɚɬɨɪɨɜ ɧɚ ɨɫɧɨɜɟ ɧɟɛɥɚɝɨɪɨɞɧɵɯ ɦɟɬɚɥɥɨɜ, ɪɚɫɬɜɨɪɢɦɵɯ ɜ 
ɧɟɮɬɹɧɨɦ ɫɵɪɶɟ [Oil and Gas Journal. 1998. 96. №44. Ɋ.79; Oil and Gas Journal. 1998. 96. 
№44. Ɋ.78]. Ʉɚɬɚɥɢɬɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ ɨɛɥɚɞɚɟɬ ɞɜɨɣɧɵɦ ɞɟɣɫɬɜɢɟɦ. ɉɟɪɜɵɣ ɤɨɦɩɨɧɟɧɬ 
ɤɚɬɚɥɢɡɚɬɨɪɚ ɢɧɢɰɢɢɪɭɟɬ ɞɢɫɫɨɰɢɚɰɢɸ ɦɨɥɟɤɭɥ ɜɨɞɵ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɫɜɨɛɨɞɧɵɯ 
ɪɚɞɢɤɚɥɨɜ ɜɨɞɨɪɨɞɚ ɢ ɤɢɫɥɨɪɨɞɚ. ȼɬɨɪɨɣ ɤɨɦɩɨɧɟɧɬ ɤɚɬɚɥɢɡɚɬɨɪɚ ɫɬɢɦɭɥɢɪɭɟɬ 
ɪɟɚɤɰɢɢ ɞɟɫɬɪɭɤɰɢɢ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɢ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɤ ɧɢɦ ɜɨɞɨɪɨɞɚ. ȼ ɪɟɡɭɥɶɬɚɬɟ 
ɩɨɞɚɜɥɹɸɬɫɹ ɪɟɚɤɰɢɢ ɤɨɧɞɟɧɫɚɰɢɢ ɚɪɨɦɚɬɢɱɟɫɤɢɯ ɫɬɪɭɤɬɭɪ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ 
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ɜɵɫɨɤɨɦɨɥɟɤɭɥɹɪɧɵɯ ɧɟɧɚɫɵɳɟɧɧɵɯ ɫɢɫɬɟɦ, ɢ ɜɨɡɪɚɫɬɚɟɬ ɪɨɥɶ ɪɟɚɤɰɢɣ, 
ɫɩɨɫɨɛɫɬɜɭɸɳɢɯ ɮɨɪɦɢɪɨɜɚɧɢɸ ɛɨɥɟɟ ɥɟɝɤɢɯ, ɛɨɝɚɬɵɯ ɜɨɞɨɪɨɞɨɦ ɭɝɥɟɜɨɞɨɪɨɞɨɜ. 

ɉɨɬɨɱɧɚɹ ɫɯɟɦɚ ɩɨɞɨɛɧɚ ɨɛɵɱɧɨɣ ɫɯɟɦɟ ɩɪɨɰɟɫɫɚ ɜɢɫɛɪɟɤɢɧɝɚ, ɧɨ ɫɨɞɟɪɠɢɬ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɷɥɟɦɟɧɬɵ: ɥɢɧɢɢ ɞɥɹ ɩɨɞɚɱɢ ɜɨɞɹɧɨɝɨ ɩɚɪɚ ɢ ɫɢɫɬɟɦy ɜɜɨɞɚ ɢ ɜɵɜɨɞɚ 
ɤɚɬɚɥɢɡɚɬɨɪɚ. ȼ ɨɬɞɟɥɶɧɵɯ ɫɥɭɱɚɹɯ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɬɚɤɠɟ ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɩɨɞɚɱɚ 
ɜ ɡɨɧɭ ɪɟɚɤɰɢɢ ɜɨɞɨɪɨɞɫɨɞɟɪɠɚɳɟɝɨ ɝɚɡɚ. 

ɋɬɟɩɟɧɶ ɩɪɨɪɚɛɨɬɤɢ 

ɉɪɨɰɟɫɫ «Ⱥɤɜɚɤɨɧɜɟɪɫɢɹ» ɪɟɚɥɢɡɨɜɚɧ ɧɚ ɪɹɞɟ ɩɪɨɦɵɲɥɟɧɧɵɯ ɭɫɬɚɧɨɜɨɤ, ɜ ɬɨɦ 
ɱɢɫɥɟ ɧɚ ɭɫɬɚɧɨɜɤɟ ɦɨɳɧɨɫɬɶɸ 2,1 ɦɥɧ.ɬ/ɝɨɞ ɩɨ ɫɵɪɶɸ ɜ Ʉɸɪɚɫɚɨ (ȼɟɧɟɫɭɷɥɚ). 

 

7.11.4 Ɍɟɯɧɨɥɨɝɢɹ ɝɥɭɛɨɤɨɝɨ ɝɢɞɪɨɤɪɟɤɢɧɝɚ ɨɫɬɚɬɨɱɧɨɝɨ ɫɵɪɶɹ ɫ 
ɞɜɢɠɭɳɟɦɫɹ ɤɚɬɚɥɢɡɚɬɨɪɨɦ (Eni) 

 

ɉɪɨɰɟɫɫ EST (Eni Slurry Technology) ɪɚɡɪɚɛɚɬɵɜɚɥɫɹ ɜ ɬɟɱɟɧɢɟ ɩɨɫɥɟɞɧɢɯ 20 ɥɟɬ 
ɢɬɚɥɶɹɧɫɤɨɣ ɤɨɦɩɚɧɢɟɣ Eni Tecnologie S.p.A. ɜ ɫɨɞɪɭɠɟɫɬɜɟ ɫ Snamprogetti S.p.A. ɗɬɨɬ 
ɩɪɨɰɟɫɫ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɛɟɡɨɬɯɨɞɧɨɣ ɝɢɞɪɨɤɨɧɜɟɪɫɢɢ ɬɹɠɟɥɵɯ ɧɟɮɬɟɣ, ɛɢɬɭɦɨɜ ɢ 
ɚɫɮɚɥɶɬɟɧɨɜ (ɧɚɢɛɨɥɟɟ ɬɪɭɞɧɨ ɩɟɪɟɪɚɛɚɬɵɜɚɟɦɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɬɹɠɟɥɵɯ ɧɟɮɬɟɣ) ɜ 
ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɵɟ ɥɟɝɤɢɟ ɧɟɮɬɟɩɪɨɞɭɤɬɵ ɩɪɢ ɢɫɤɥɸɱɟɧɢɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɚɤɢɯ ɥɢɛɨ 
(ɠɢɞɤɢɯ ɢɥɢ ɬɜɟɪɞɵɯ) ɧɟɮɬɹɧɵɯ ɨɫɬɚɬɤɨɜ [239-242]. ɍɩɪɨɳɟɧɧɚɹ ɫɯɟɦɚ ɩɪɨɰɟɫɫɚ Eni 
Slurry Technology ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 7.15. əɞɪɨɦ ɩɪɨɰɟɫɫɚ EST ɹɜɥɹɟɬɫɹ 
«ɩɚɫɬɨɜɵɣ» ɪɟɚɤɬɨɪ, ɜ ɤɨɬɨɪɨɦ ɬɹɠɟɥɨɟ ɧɟɮɬɹɧɨɟ ɫɵɪɶɟ ɩɨɞɜɟɪɝɚɟɬɫɹ ɝɢɞɪɨɤɪɟɤɢɧɝɭ ɜ 
ɩɪɢɫɭɬɫɬɜɢɢ ɩɫɟɜɞɨɝɨɦɨɝɟɧɧɨɝɨ ɦɨɥɢɛɞɟɧɨɜɨɝɨ ɤɚɬɚɥɢɡɚɬɨɪɚ, ɩɪɟɞɫɬɚɜɥɹɸɳɟɝɨ ɢɡ 
ɫɟɛɹ ɦɢɤɪɨɤɪɢɫɬɚɥɥɵ ɆɨS2, ɮɨɪɦɢɪɭɟɦɵɟ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɫɵɪɶɟ ɩɪɢ 
ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜ ɤɚɱɟɫɬɜɟ ɩɪɟɤɭɪɫɨɪɚ ɧɚɮɬɟɧɚɬɚ ɦɨɥɢɛɞɟɧɚ. Ʉɨɧɰɟɧɬɪɚɰɢɹ Ɇɨ ɫ 
ɭɱɟɬɨɦ ɪɟɰɢɪɤɭɥɹɰɢɢ >1000 ppm. 

Ʉɚɬɚɥɢɡɚɬɨɪ ɩɨɞɚɜɥɹɟɬ ɤɨɤɫɨɨɛɪɚɡɨɜɚɧɢɟ ɢ ɫɬɢɦɭɥɢɪɭɟɬ ɪɟɚɤɰɢɢ ɝɢɞɪɨɨɱɢɫɬɤɢ, 
ɬ.ɟ. ɭɞɚɥɟɧɢɟ ɫɟɪɵ, ɚɡɨɬɚ. ɦɟɬɚɥɥɨɜ ɢ ɤɨɦɩɨɧɟɧɬɨɜ, ɨɛɭɫɥɨɜɥɢɜɚɸɳɢɯ ɭɝɥɟɪɨɞɧɵɣ 
ɨɫɬɚɬɨɤ ɩɨ Ʉɨɧɪɚɞɫɨɧɭ. Ɍɚɤ, ɫɬɟɩɟɧɶ ɝɢɞɪɨɞɟɫɭɥɶɮɭɪɢɡɚɰɢɢ ɫɵɪɶɹ ɫɨɫɬɚɜɥɹɟɬ >75%, 
ɫɬɟɩɟɧɶ ɝɢɞɪɨɞɟɦɟɬɚɥɥɢɡɚɰɢɢ >99%, ɚ ɩɨɞɚɜɥɟɧɢɟ ɜɵɯɨɞɚ ɤɨɤɫɚ ɩɨ Ʉɨɧɪɚɞɫɨɧɭ >90%. 

 

 
Ɋɢɫɭɧɨɤ 7.15 – ɍɩɪɨɳɟɧɧɚɹ ɫɯɟɦɚ ɩɪɨɰɟɫɫɚ Eni Slurry Technology 

 

ɋɵɪɶɟ ɦɨɠɟɬ ɜɚɪɶɢɪɨɜɚɬɶ ɨɬ ɪɚɡɧɨɨɛɪɚɡɧɵɯ ɦɚɡɭɬɨɜ ɢ ɞɟɚɫɮɚɥɶɬɢɡɚɬɨɜ ɞɨ 
ɫɜɟɪɯɬɹɠɟɥɵɯ ɧɟɮɬɟɣ, ɩɪɢɪɨɞɧɵɯ ɛɢɬɭɦɨɜ, ɝɭɞɪɨɧɨɜ ɢ ɨɫɬɚɬɤɨɜ ɬɟɪɦɨɤɪɟɤɢɧɝɚ ɢ 
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ɜɢɫɛɪɟɤɢɧɝɚ. ɋɪɟɞɢ ɩɪɨɞɭɤɬɨɜ ɩɪɨɰɟɫɫɚ EST – ɥɟɝɤɢɟ ɝɚɡɵ, ɧɚɮɬɚ, ɝɚɡɨɣɥɶ (ɞɢɡɟɥɶɧɚɹ 
ɮɪɚɤɰɢɹ), ɜɚɤɭɭɦɧɵɣ ɝɚɡɨɣɥɶ. Ɇɨɠɧɨ ɩɨɥɭɱɚɬɶ ɧɢɡɤɨɫɟɪɧɢɫɬɨɟ (S <10 ppm) ɞɢɡɟɥɶɧɨɟ 
ɬɨɩɥɢɜɨ ɫ ɰɟɬɚɧɨɜɵɦ ɱɢɫɥɨɦ >52 ɩɭɧɤɬɨɜ. Ȼɭɞɭɱɢ ɜ ɫɨɫɬɚɜɟ ɇɉɁ, ɭɫɬɚɧɨɜɤɚ EST ɦɨɠɟɬ 
ɛɵɬɶ ɨɩɬɢɦɢɡɢɪɨɜɚɧɚ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɜɚɬɶ ɩɨɥɭɱɟɧɢɟ ɜɚɤɭɭɦɧɨɝɨ 
ɝɚɡɨɣɥɹ ɫ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ, ɩɪɢɟɦɥɟɦɵɦɢ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɤɚɱɟɫɬɜɟ ɫɵɪɶɹ ɞɥɹ 
ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ ɢɥɢ ɝɢɞɪɨɤɪɟɤɢɧɝɚ. ɍɩɪɨɳɟɧɧɚɹ ɫɯɟɦɚ ɩɪɨɰɟɫɫɚ, 
ɩɪɢɜɟɞɟɧɧɚɹ ɧɚ ɫɚɣɬɟ ɤɨɦɩɚɧɢɢ Eni Tecnologie S.p.A. 

(http://www.eni.com/en_IT/attachments/innovazione-tecnologia/technological-

answers/scheda-est-eng.pdf), ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 7.15. Ʉ ɷɬɨɣ ɫɯɟɦɟ ɫɥɟɞɭɟɬ ɞɨɛɚɜɢɬɶ 
ɩɪɟɞɩɨɥɚɝɚɟɦɵɣ ɩɨ ɬɟɯɧɨɥɨɝɢɢ ɭɡɟɥ ɞɟɚɫɮɚɥɶɬɢɡɚɰɢɢ, ɤɨɧɰɟɧɬɪɚɬ ɚɫɮɚɥɶɬɟɧɨɜ ɫ 
ɤɨɬɨɪɨɝɨ ɜɦɟɫɬɟ ɫ ɨɫɧɨɜɧɵɦ ɤɨɥɢɱɟɫɬɜɨɦ ɦɨɥɢɛɞɟɧɚ ɩɟɪɟɞɚɟɬɫɹ ɧɚ ɪɟɰɢɪɤɭɥɹɰɢɸ. 

ɉɪɟɞɫɬɚɜɥɟɧɢɟ ɨ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ ɩɟɪɟɪɚɛɚɬɵɜɚɟɦɨɝɨ ɫɵɪɶɹ ɢ ɨ ɩɪɨɞɭɤɬɚɯ, 
ɩɨɥɭɱɟɧɧɵɯ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɩɪɨɰɟɫɫɚ ɧɚ ɩɢɥɨɬɧɨɣ ɭɫɬɚɧɨɜɤɟ ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɩɨ 
ɞɚɧɧɵɦ ɬɚɛɥɢɰɵ 7.21. Ⱦɥɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɫɵɪɶɹ ɫɬɟɩɟɧɶ ɭɞɚɥɟɧɢɹ ɫɟɪɵ 
ɫɨɫɬɚɜɥɹɥɚ 82-86%, ɚɡɨɬɚ 41-59%, ɦɟɬɚɥɥɨɜ Ni ɢ V – ɛɨɥɟɟ 99% (ɫɨɞɟɪɠɚɧɢɟ ɧɢɤɟɥɹ ɢ 
ɜɚɧɚɞɢɹ ɜ ɝɢɞɪɨɝɟɧɢɡɚɬɚɯ ɜɨ ɜɫɟɯ ɫɥɭɱɚɹɯ ɦɟɧɟɟ 1 ppm). 
 
Ɍɚɛɥɢɰɚ 7.21 – ȼɵɯɨɞ ɩɪɨɞɭɤɬɨɜ ɩɪɢ ɩɟɪɟɪɚɛɨɬɤɟ ɫɵɪɶɹ ɜ ɩɪɨɰɟɫɫɟ EST (%) 

ɉɨɤɚɡɚɬɟɥɶ ɋɵɪɶɟ * 
 1 2 3 4 5 

ɍɝɥɟɜɨɞɨɪɨɞɧɵɣ ɝɚɡ (+ ɇ2S) 11,5 10,9 15,1 9,9 12,9 
ɇɚɮɬɚ ɋ5-170ɨɋ  5,8 4,9 14,0 3,9 4,1 
Ⱦɢɡɟɥɶɧɚɹ ɮɪɚɤɰɢɹ 170-350ɨɋ 32,5 30,6 39,1 26,9 39,1 
ȼɚɤɭɭɦɧɵɣ ɝɚɡɨɣɥɶ 350-500ɨɋ 29,8 29,2 23,3 34,9 32,1 
Ⱦɟɚɫɮɚɥɶɬɢɡɚɬ (> 500ɨɋ) 20,4 24,4 8,5 24,4 11,8 
 

 

Ɋɚɫɫɦɚɬɪɢɜɚɹ ɫɭɦɦɚɪɧɵɟ ɝɢɞɪɨɝɟɧɢɡɚɬɵ ɤɚɤ ɧɟɤɭɸ «ɫɢɧɬɟɬɢɱɟɫɤɭɸ» ɧɟɮɬɶ, 
ɦɨɠɧɨ ɭɛɟɞɢɬɶɫɹ, ɱɬɨ ɜ ɩɪɨɰɟɫɫɟ ɝɢɞɪɨɤɨɧɜɟɪɫɢɢ ɬɹɠɟɥɵɯ ɧɟɮɬɹɧɵɯ ɨɫɬɚɬɤɨɜ ɩɨ 
ɬɟɯɧɨɥɨɝɢɢ EST ɮɨɪɦɢɪɭɟɬɫɹ ɜɩɨɥɧɟ ɩɪɢɟɦɥɟɦɚɹ ɧɟɮɬɶ ɫ ɯɚɪɚɤɬɟɪɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ 
ɢɧɞɟɤɫɚ API. ɇɚɩɪɢɦɟɪ, ɩɪɢ ɝɢɞɪɨɤɨɧɜɟɪɫɢɢ ɝɭɞɪɨɧɚ ɧɟɮɬɟɣ Maya, Zuata ɢ Urals ɷɬɨɬ 
ɢɧɞɟɤɫ ɩɪɢ ɩɟɪɟɯɨɞɟ ɤ ɝɢɞɪɨɝɟɧɢɡɚɬɚɦ ɜɨɡɪɚɫɬɚɟɬ ɫ 1,5; 6,0 ɢ 9,4 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɞɨ 
29,7; 28,4 ɢ 35,7ɨ. 

ɋɬɟɩɟɧɶ ɩɪɨɪɚɛɨɬɤɢ 

Ʉɚɤ ɫɨɨɛɳɚɟɬɫɹ ɧɚ ɫɚɣɬɟ ɤɨɦɩɚɧɢɢ Eni Tecnologie S.p.A., ɩɨɫɥɟ ɷɬɚɩɚ 
ɥɚɛɨɪɚɬɨɪɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɚ ɡɚɬɟɦ ɫɬɟɧɞɨɜɵɯ ɢ ɩɢɥɨɬɧɵɯ ɢɫɩɵɬɚɧɢɣ, ɧɚ ɇɉɁ 
Taranto, ɩɪɢɧɚɞɥɟɠɚɳɟɦ ɤɨɦɩɚɧɢɢ, ɛɵɥɚ ɫɨɨɪɭɠɟɧɚ ɢ ɜ 2005 ɝɨɞɭ ɡɚɩɭɳɟɧɚ 
ɞɟɦɨɧɫɬɪɚɰɢɨɧɧɚɹ ɭɫɬɚɧɨɜɤɚ ɩɪɨɰɟɫɫɚ EST ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ ɩɨ ɫɵɪɶɸ 1200 
ɛɚɪɪɟɥɟɣ ɜ ɫɭɬɤɢ, ɧɚ ɤɨɬɨɪɨɣ ɩɪɨɜɟɥɢ ɝɢɞɪɨɤɨɧɜɟɪɫɢɸ ɪɚɡɧɨɨɛɪɚɡɧɨɝɨ ɫɵɪɶɹ ɜ 
ɤɨɥɢɱɟɫɬɜɟ 230 ɬɵɫ. ɛɚɪɪɟɥɟɣ. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɢɫɩɵɬɚɧɢɣ ɩɪɨɟɤɬɧɵɦ ɨɬɞɟɥɨɦ 
ɤɨɦɩɚɧɢɢ Eni (Eni Refining & Marketing Division) ɛɵɥɨ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɨ ɩɪɨɦɵɲɥɟɧɧɨɟ 
ɩɪɨɢɡɜɨɞɫɬɜɨ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɤɨɬɨɪɨɝɨ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɧɚ ɩɪɢɧɚɞɥɟɠɚɳɟɦ ɤɨɦɩɚɧɢɢ 
ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɦ ɡɚɜɨɞɟ Sannazzaro. Ɂɞɟɫɶ ɩɨ ɩɨɥɧɨɫɬɶɸ ɢɧɬɟɝɪɢɪɨɜɚɧɧɨɣ ɜ 
ɫɬɪɭɤɬɭɪɭ ɇɉɁ ɫɯɟɦɟ ɛɭɞɟɬ ɩɟɪɟɪɚɛɚɬɵɜɚɬɶɫɹ ɜ ɫɭɬɤɢ 23000 ɛɚɪɪɟɥɟɣ ɬɹɠɟɥɨɝɨ 
ɜɚɤɭɭɦɧɨɝɨ ɨɫɬɚɬɤɚ ɫ ɩɨɥɭɱɟɧɢɟɦ ɥɟɝɤɨɝɨ ɢ ɫɪɟɞɧɟɝɨ ɞɢɫɬɢɥɥɹɬɨɜ. 

ɉɪɟɞɩɨɥɚɝɚɥɨɫɶ, ɱɬɨ ɜ 2011 ɝ. ɛɭɞɟɬ ɝɨɬɨɜɚ ɤ ɭɫɬɚɧɨɜɤɟ ɩɚɪɚ ɤɪɭɩɧɟɣɲɢɯ ɜ ɦɢɪɟ 
ɩɪɨɦɵɲɥɟɧɧɵɯ ɪɟɚɤɬɨɪɨɜ, ɦɚɫɫɨɣ ɞɨ 2000 ɬ ɤɚɠɞɵɣ, ɢɡɝɨɬɚɜɥɢɜɚɟɦɵɯ ɮɢɪɦɨɣ GE Oil 

http://www.eni.com/en_IT/attachments/innovazione-tecnologia/technological-answers/scheda-est-eng.pdf
http://www.eni.com/en_IT/attachments/innovazione-tecnologia/technological-answers/scheda-est-eng.pdf
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& Gas (http://www.gepower.com/businesses/ge_oilandgas/en/about/press/en/2009_ 

press/020909.htm). Ɂɚɩɭɫɤ ɩɪɨɢɡɜɨɞɫɬɜɚ ɨɫɭɳɟɫɬɜɥɟɧ ɜ 2013 ɝɨɞɭ. 
 

7.12 Ⱥɥɤɢɥɢɪɨɜɚɧɢɟ 

 

7.12.1 Ɍɜɟɪɞɨɤɢɫɥɨɬɧɨɟ ɚɥɤɢɥɢɪɨɜɚɧɢɟ 

 

ɋɟɪɶɟɡɧɵɦɢ ɧɟɞɨɫɬɚɬɤɚɦɢ ɩɪɨɰɟɫɫɚ ɫɟɪɧɨɤɢɫɥɨɬɧɨɝɨ ɚɥɤɢɥɢɪɨɜɚɧɢɹ ɹɜɥɹɸɬɫɹ 
ɩɨɜɵɲɟɧɧɚɹ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɚɥɤɢɥɛɟɧɡɢɧɚ, ɨɛɭɫɥɨɜɥɟɧɧɚɹ ɛɨɥɶɲɢɦ ɪɚɫɯɨɞɨɦ 
ɤɚɬɚɥɢɡɚɬɨɪɚ – ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ, ɢ ɨɛɪɚɡɨɜɚɧɢɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɨɛɴɟɦɨɜ ɤɢɫɥɨɝɨ 

ɝɭɞɪɨɧɚ, ɭɬɢɥɢɡɚɰɢɹ ɤɨɬɨɪɨɝɨ ɬɪɟɛɭɟɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɨɬɞɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɱɬɨ 
ɫɜɹɡɚɧɨ ɫ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦɢ ɩɪɨɛɥɟɦɚɦɢ, ɫɜɹɡɚɧɧɵɦɢ ɫ ɨɯɪɚɧɨɣ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. 
Ɂɚ ɩɪɨɲɟɞɲɢɟ ɞɟɫɹɬɢɥɟɬɢɹ ɥɢɰɟɧɡɢɚɪɵ ɩɪɨɰɟɫɫɚ ɫ ɫɟɪɧɨɣ ɤɢɫɥɨɬɨɣ ɩɪɟɞɩɪɢɧɹɥɢ 
ɦɚɫɫɭ ɭɫɢɥɢɣ ɩɨ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɸ ɫɜɨɟɝɨ ɩɪɨɰɟɫɫɚ, ɱɬɨ ɩɪɢɜɟɥɨ ɤ ɡɧɚɱɢɬɟɥɶɧɵɦ 
ɪɟɡɭɥɶɬɚɬɚɦ. ɋɧɢɠɟɧ ɪɚɫɯɨɞ ɤɢɫɥɨɬɵ ɜ ɬɪɢ ɪɚɡɚ, ɩɨɜɵɲɟɧɨ ɤɚɱɟɫɬɜɨ ɚɥɤɢɥɛɟɧɡɢɧɚ, 
ɭɥɭɱɲɟɧɨ ɚɩɩɚɪɚɬɭɪɧɨɟ ɨɮɨɪɦɥɟɧɢɟ. Ɉɞɧɚɤɨ ɩɪɨɛɥɟɦɚ ɨɛɪɚɡɨɜɚɧɢɹ ɢ ɭɬɢɥɢɡɚɰɢɢ 
ɤɢɫɥɨɝɨ ɝɭɞɪɨɧɚ, ɯɨɬɶ ɢ ɜ ɦɟɧɶɲɢɯ ɤɨɥɢɱɟɫɬɜɚɯ, ɨɫɬɚɥɚɫɶ. ȼ ɷɬɨɣ ɫɜɹɡɢ ɩɪɨɜɨɞɢɥɢɫɶ 
ɢɧɬɟɧɫɢɜɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨ ɫɨɡɞɚɧɢɸ ɚɥɶɬɟɪɧɚɬɢɜɧɵɯ ɝɨɦɨɝɟɧɧɵɯ ɢ ɝɟɬɟɪɨɝɟɧɧɵɯ 
ɬɟɯɧɨɥɨɝɢɣ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɠɢɞɤɢɯ ɢ ɬɜɟɪɞɵɯ ɤɚɬɚɥɢɡɚɬɨɪɨɜ. Ɋɟɡɭɥɶɬɚɬɨɦ ɷɬɢɯ 
ɨɛɲɢɪɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɫɬɚɥɨ ɫɨɡɞɚɧɢɟ ɢ ɪɟɚɥɢɡɚɰɢɹ ɜ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɟɳɟ ɨɞɧɨɝɨ 
ɝɨɦɨɝɟɧɧɨɝɨ ɩɪɨɰɟɫɫɚ – ɮɬɨɪɢɫɬɨɜɨɞɨɪɨɞɧɨɝɨ ɚɥɤɢɥɢɪɨɜɚɧɢɹ, ɜ ɤɨɬɨɪɨɦ ɤɚɬɚɥɢɡɚɬɨɪ 
ɪɚɫɯɨɞɭɟɬɫɹ ɩɪɢɦɟɪɧɨ ɧɚ ɞɜɚ ɩɨɪɹɞɤɚ ɦɟɧɶɲɟ, ɱɟɦ ɜ ɫɟɪɧɨɤɢɫɥɨɬɧɨɦ ɚɥɤɢɥɢɪɨɜɚɧɢɢ. 
ȼɦɟɫɬɟ ɫ ɬɟɦ ɩɪɢɦɟɧɟɧɢɟ ɜɵɫɨɤɨɬɨɤɫɢɱɧɨɝɨ ɢ ɤɨɪɪɨɡɢɨɧɧɨɚɤɬɢɜɧɨɝɨ HF, ɹɜɥɹɸɳɟɝɨɫɹ 
ɛɨɥɟɟ ɨɩɚɫɧɵɦ ɢɡ-ɡɚ ɟɝɨ ɜɵɫɨɤɨɣ ɥɟɬɭɱɟɫɬɢ, ɨɤɚɡɚɥɨɫɶ ɞɥɹ ɧɟɤɨɬɨɪɵɯ ɫɬɪɚɧ 
ɧɟɩɪɢɟɦɥɟɦɵɦ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɞɨ ɧɚɲɢɯ ɞɧɟɣ ɩɪɢɦɟɧɹɸɬɫɹ ɢ 
ɫɨɜɟɪɲɟɧɫɬɜɭɸɬɫɹ ɤɨɧɤɭɪɢɪɭɸɳɢɟ ɦɟɠɞɭ ɫɨɛɨɣ ɞɜɚ ɝɨɦɨɝɟɧɧɵɯ ɩɪɨɰɟɫɫɚ 
ɚɥɤɢɥɢɪɨɜɚɧɢɹ ɢɡɨɛɭɬɚɧɚ ɨɥɟɮɢɧɚɦɢ. 

Ɋɚɡɪɚɛɨɬɤɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɝɟɬɟɪɨɝɟɧɧɵɯ ɤɚɬɚɥɢɡɚɬɨɪɨɜ ɩɪɨɞɨɥɠɚɸɬɫɹ ɜ 
ɬɟɱɟɧɢɟ ɩɨɫɥɟɞɧɢɯ 80 ɥɟɬ, ɢ ɧɚɞɟɠɞɵ ɧɚ ɩɨɹɜɥɟɧɢɟ ɩɪɨɰɟɫɫɚ ɫ ɬɜɟɪɞɵɦ 
ɤɚɬɚɥɢɡɚɬɨɪɨɦ ɯɚɪɚɤɬɟɪɢɡɭɸɳɟɝɨɫɹ ɩɨɜɵɲɟɧɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɣ ɢ ɷɤɨɥɨɝɢɱɟɫɤɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɶɸ, ɚ ɬɚɤɠɟ ɧɟ ɫɨɞɟɪɠɚɳɟɝɨ ɤɨɪɪɨɡɢɨɧɧɨ-ɚɝɪɟɫɫɢɜɧɵɯ ɪɟɚɝɟɧɬɨɜ, 
ɩɨɹɜɢɥɢɫɶ ɬɨɥɶɤɨ ɜ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ. Ȼɨɥɶɲɨɟ ɱɢɫɥɨ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɪɨɜɟɞɟɧɨ ɫ 
ɬɜɟɪɞɵɦɢ ɤɢɫɥɨɬɧɵɦɢ ɤɚɬɚɥɢɡɚɬɨɪɚɦɢ – ɧɚɧɨɫɬɪɭɤɬɭɪɧɵɦɢ ɰɟɨɥɢɬɚɦɢ, 
ɫɜɟɪɯɤɢɫɥɨɬɚɦɢ, ɧɚɧɟɫɟɧɧɵɦɢ ɦɢɧɟɪɚɥɶɧɵɦɢ ɤɢɫɥɨɬɚɦɢ. ɗɬɢ ɤɚɬɚɥɢɡɚɬɨɪɵ ɢɦɟɸɬ 
ɜɵɫɨɤɭɸ ɧɚɱɚɥɶɧɭɸ ɚɤɬɢɜɧɨɫɬɶ ɜ ɪɟɚɤɰɢɢ ɚɥɤɢɥɢɪɨɜɚɧɢɹ, ɧɨ ɛɵɫɬɪɨ ɞɟɡɚɤɬɢɜɢɪɭɸɬɫɹ 
ɢɡ-ɡɚ ɨɥɢɝɨɦɟɪɢɡɚɰɢɢ ɨɥɟɮɢɧɨɜ, ɩɨɷɬɨɦɭ ɨɛɟɫɩɟɱɟɧɢɟ ɫɬɚɛɢɥɶɧɨɫɬɢ ɢɯ ɪɚɛɨɬɵ ɞɨ 
ɧɚɫɬɨɹɳɟɝɨ ɜɪɟɦɟɧɢ – ɧɟɪɟɲɟɧɧɚɹ ɩɪɨɛɥɟɦɚ. 

ɂɦɟɸɬɫɹ ɪɟɤɥɚɦɧɵɟ ɫɜɟɞɟɧɢɹ ɨ ɞɟɦɨɧɫɬɪɚɰɢɨɧɧɵɯ ɭɫɬɚɧɨɜɤɚɯ ɮɢɪɦ Haldor 
Topsoe ɫɨɜɦɟɫɬɧɨ ɫ Kellog Co. (ɩɪɨɰɟɫɫ «FBA»), UOP (ɩɪɨɰɟɫɫ «Alkylene») [4]. 

ɂɫɩɵɬɵɜɚɟɦɵɟ ɢɦɢ ɬɟɯɧɨɥɨɝɢɢ, ɨɞɧɚɤɨ, ɧɟ ɥɢɲɟɧɵ ɧɟɞɨɫɬɚɬɤɨɜ, ɬɚɤ ɤɚɤ ɧɚ 
ɢɫɩɨɥɶɡɭɟɦɵɯ ɝɟɬɟɪɨɝɟɧɧɵɯ ɤɚɬɚɥɢɡɚɬɨɪɚɯ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɩɨɫɬɨɹɧɧɨɣ ɚɤɬɢɜɧɨɫɬɢ 
ɜɜɨɞɹɬɫɹ «ɫɭɩɟɪɤɢɫɥɨɬɵ» – ɯɥɨɪɢɫɬɵɣ ɚɥɸɦɢɧɢɣ (ɩɪɨɰɟɫɫ «Alkylene»), 

ɬɪɢɮɬɨɪɦɟɬɚɧɫɭɥɶɮɨɧɨɜɚɹ ɤɢɫɥɨɬɚ ɋF3SO3H ɧɚ ɧɨɫɢɬɟɥɟ (ɩɪɨɰɟɫɫ “FBA”), ɱɬɨ ɜ 
ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ ɬɪɟɛɭɟɬ ɡɚɳɢɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ ɨɬ ɜɨɡɦɨɠɧɨɣ ɤɨɪɪɨɡɢɢ. ȼ ɚɜɝɭɫɬɟ 2015 
ɝ. ɤɢɬɚɣɫɤɚɹ ɤɨɦɩɚɧɢɹ Shandong Wonfull Petrochemical Group Co ɫɨɨɛɳɢɥɚ ɨ ɩɭɫɤɟ 

http://www.gepower.com/businesses/ge_oilandgas/en/about/press/en/2009_%20press/020909.htm
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ɩɟɪɜɨɣ ɩɪɨɦɵɲɥɟɧɧɨɣ ɭɫɬɚɧɨɜɤɢ ɬɜɟɪɞɨɤɢɫɥɨɬɧɨɝɨ ɚɥɤɢɥɢɪɨɜɚɧɢɹ ɧɚ ɛɚɡɟ ɬɟɯɧɨɥɨɝɢɢ 
«AlkyClean», ɪɚɡɪɚɛɨɬɚɧɧɨɣ CB&I/ Albemarle (ɋɒȺ). Ⱦɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɩɨɫɬɨɹɧɧɨɣ 
ɚɤɬɢɜɧɨɫɬɢ ɤɚɬɚɥɢɡɚɬɨɪɚ ɩɪɟɞɥɚɝɚɟɬɫɹ ɱɚɫɬɚɹ ɪɟɝɟɧɟɪɚɰɢɹ ɤɚɬɚɥɢɡɚɬɨɪɚ. Ɍɚɤɨɣ 
ɤɨɪɨɬɤɨɰɢɤɥɨɜɵɣ ɜɚɪɢɚɧɬ ɬɟɯɧɨɥɨɝɢɢ ɬɪɟɛɭɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɧɟɫɤɨɥɶɤɢɯ ɪɟɚɤɬɨɪɨɜ. 

ɋɬɟɩɟɧɶ ɩɪɨɪɚɛɨɬɤɢ 

ɂɇɏɋ ɊȺɇ, ɉȺɈ ɗɥɂɇɉ ɢ ɉȺɈ «Ƚɚɡɩɪɨɦ ɧɟɮɬɶ» ɪɚɡɪɚɛɨɬɚɧɚ ɞɟɦɨɧɫɬɪɚɰɢɨɧɧɚɹ 
ɭɫɬɚɧɨɜɤɚ ɩɨ ɧɨɜɨɣ ɬɟɯɧɨɥɨɝɢɢ ɚɥɤɢɥɢɪɨɜɚɧɢɹ ɧɚ ɬɜɟɪɞɨɦ ɤɚɬɚɥɢɡɚɬɨɪɟ «ȺɥɤɢɊȺɇ – 

Ƚɉɇ» [5], ɤɨɬɨɪɚɹ ɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɚ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɫɭɳɟɫɬɜɭɸɳɢɦɢ ɬɟɯɧɨɥɨɝɢɹɦɢ 
ɝɨɦɨɝɟɧɧɨɝɨ ɫɟɪɧɨɤɢɫɥɨɬɧɨɝɨ ɢ ɮɬɨɪɢɫɬɨɜɨɞɨɪɨɞɧɨɝɨ ɚɥɤɢɥɢɪɨɜɚɧɢɹ. ɉɪɨɛɥɟɦɵ ɩɨ 
ɭɜɟɥɢɱɟɧɢɸ ɦɟɠɪɟɝɟɧɟɪɚɰɢɨɧɧɨɝɨ ɰɢɤɥɚ ɪɟɲɟɧɵ ɞɥɹ ɝɟɬɟɪɨɝɟɧɧɨ-ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ 
ɜɚɪɢɚɧɬɚ ɪɟɚɤɰɢɢ ɩɭɬɟɦ ɩɨɞɛɨɪɚ ɨɩɬɢɦɚɥɶɧɨɝɨ ɰɟɨɥɢɬɧɨɝɨ ɤɚɬɚɥɢɡɚɬɨɪɚ ɫɦɟɫɢ ɫɵɪɶɹ ɢ 
ɩɪɨɞɭɤɬɨɜ ɪɟɚɤɰɢɢ ɜ ɩɥɟɧɨɱɧɨɦ ɪɟɠɢɦɟ, ɧɚɡɜɚɧɧɨɦ ɧɚɦɢ ɭɫɥɨɜɧɨ «ɚɥɤɢɥɢɪɨɜɚɧɢɟɦ ɜ 
ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɨɦ ɪɟɠɢɦɟ – ȺɋɊ», ɜ ɫɨɱɟɬɚɧɢɢ ɫ ɫɟɤɰɢɨɧɢɪɨɜɚɧɧɵɦ ɚɞɢɚɛɚɬɢɱɟɫɤɢɦ 
ɪɟɚɤɬɨɪɨɦ. ɂɡɜɟɫɬɧɨ, ɱɬɨ ɫɟɤɰɢɨɧɢɪɨɜɚɧɧɵɟ ɚɞɢɚɛɚɬɢɱɟɫɤɢɟ ɚɩɩɚɪɚɬɵ ɨɛɥɚɞɚɸɬ 
ɛɨɥɶɲɢɦ ɱɢɫɥɨɦ ɫɬɟɩɟɧɟɣ ɫɜɨɛɨɞɵ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɢ ɭɩɪɚɜɥɟɧɢɢ ɩɪɨɰɟɫɫɨɦ. 
ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɨɪɢɝɢɧɚɥɶɧɨɝɨ ɫɟɤɰɢɨɧɧɨɝɨ ɪɟɚɤɬɨɪɚ ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɩɨɡɜɨɥɹɟɬ ɩɪɢ 
ɩɨɫɬɨɹɧɧɨɦ ɨɬɧɨɲɟɧɢɢ ɢɡɨɛɭɬɚɧ:ɨɥɟɮɢɧɵ ɧɚ ɜɯɨɞɟ ɜ ɪɟɚɤɬɨɪ ɢɦɟɬɶ ɛɨɥɟɟ ɜɵɫɨɤɨɟ ɢɯ 
ɜɧɭɬɪɟɧɧɟɟ ɨɬɧɨɲɟɧɢɟ ɢ ɭɜɟɥɢɱɢɬɶ ɨɛɳɭɸ ɤɨɧɰɟɧɬɪɚɰɢɸ ɚɥɤɢɥɚɬɚ ɜ ɩɪɨɞɭɤɬɚɯ ɪɟɚɤɰɢɢ 
ɩɪɢ ɡɚɞɚɧɧɨɦ "ɜɧɭɬɪɟɧɧɟɦ" ɫɨɨɬɧɨɲɟɧɢɢ ɢɡɨɛɭɬɚɧ:ɨɥɟɮɢɧ. ɉɪɢ ɷɬɨɦ ɭɜɟɥɢɱɢɜɚɟɬɫɹ 
ɦɟɠɪɟɝɟɧɟɪɚɰɢɨɧɧɵɣ ɩɪɨɛɟɝ ɤɚɬɚɥɢɡɚɬɨɪɚ (ɞɨ 40 ɱ ɩɪɨɬɢɜ 12 ɱ ɭ ɥɭɱɲɢɯ ɡɚɪɭɛɟɠɧɵɯ 
ɚɧɚɥɨɝɨɜ) ɛɟɡ ɩɨɬɟɪɢ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɢ ɫɟɥɟɤɬɢɜɧɨɫɬɢ ɩɪɨɰɟɫɫɚ. Ɉɯɥɚɠɞɟɧɢɟ 
ɪɟɚɤɬɨɪɚ ɫɵɪɶɟɜɵɦɢ ɩɨɬɨɤɚɦɢ ɩɨ ɟɝɨ ɜɵɫɨɬɟ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɜɵɪɚɜɧɢɜɚɧɢɹ ɩɪɨɮɢɥɹ 
ɬɟɦɩɟɪɚɬɭɪɵ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɷɬɨɝɨ ɜ ɪɟɚɤɬɨɪɟ ɪɟɚɥɢɡɭɟɬɫɹ ɬɪɟɯɮɚɡɧɵɣ ɪɟɠɢɦ 
ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɩɪɨɰɟɫɫɚ (ɚɥɤɢɥɢɪɨɜɚɧɢɟ ɜ ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɨɦ ɪɟɠɢɦɟ) ɢ «ɜɧɭɬɪɟɧɧɟɟ» 
ɫɨɨɬɧɨɲɟɧɢɟ ɢɡɨɛɭɬɚɧɚ ɤ ɨɥɟɮɢɧɭ ɜ ɡɨɧɟ ɪɟɚɤɰɢɢ ɦɨɠɟɬ ɞɨɫɬɢɝɚɬɶ ɬɪɟɛɭɟɦɨɝɨ ɡɧɚɱɟɧɢɹ 
(ɫɜɵɲɟ 200:1) ɩɪɢ «ɜɧɟɲɧɟɦ» ɫɨɨɬɧɨɲɟɧɢɢ ɢɡɨɛɭɬɚɧ:ɨɥɟɮɢɧɵ 10:1. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɉȺɈ ɗɥɂɇɉ (ɝ. ɗɥɟɤɬɪɨɝɨɪɫɤ) ɩɨ ɡɚɤɚɡɭ ɉȺɈ «Ƚɚɡɩɪɨɦ 
ɧɟɮɬɶ» ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɞɟɦɨɧɫɬɪɚɰɢɨɧɧɨɣ ɭɫɬɚɧɨɜɤɢ ɚɥɤɢɥɢɪɨɜɚɧɢɹ 
ɢɡɨɛɭɬɚɧɚ ɨɥɟɮɢɧɚɦɢ ɧɚ ɝɟɬɟɪɨɝɟɧɧɵɯ ɤɚɬɚɥɢɡɚɬɨɪɚɯ ɩɨ ɬɟɯɧɨɥɨɝɢɢ «ȺɥɤɢɊȺɇ-Ƚɉɇ» 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 1 ɬɨɧɧɚ ɜ ɫɭɬɤɢ ɩɨ ɚɥɤɢɥɚɬɭ. ȼ ɫɨɫɬɚɜ ɞɟɦɨɧɫɬɪɚɰɢɨɧɧɨɣ 
ɭɫɬɚɧɨɜɤɢ ɜɯɨɞɹɬ ɫɥɟɞɭɸɳɢɟ ɛɥɨɤɢ: 

ɚ) ɩɨɞɝɨɬɨɜɤɢ ɢ ɯɪɚɧɟɧɢɹ ɫɵɪɶɹ ɢ ɩɪɨɞɭɤɬɨɜ ɪɟɚɤɰɢɢ; 
ɛ) ɨɱɢɫɬɤɢ ɫɵɪɶɹ ɨɬ ɫɟɪɧɢɫɬɵɯ ɫɨɟɞɢɧɟɧɢɣ ɢ ɨɫɭɲɤɢ; 
ɜ) ɫɟɥɟɤɬɢɜɧɨɝɨ ɝɢɞɪɢɪɨɜɚɧɢɹ ɞɢɜɢɧɢɥɚ ɜ ɫɵɪɶɟ; 
ɝ) ɪɟɚɤɬɨɪɧɵɣ ɛɥɨɤ ɚɥɤɢɥɢɪɨɜɚɧɢɹ; 
ɞ) ɪɚɡɞɟɥɟɧɢɹ ɩɪɨɞɭɤɬɨɜ ɪɟɚɤɰɢɢ; 
ɟ) ɚɤɬɢɜɚɰɢɢ ɢ ɪɟɝɟɧɟɪɚɰɢɢ ɤɚɬɚɥɢɡɚɬɨɪɚ. 

ɉɥɚɧɢɪɭɟɬɫɹ ɩɪɨɜɟɪɤɚ ɩɪɢɧɹɬɵɯ ɢɧɠɟɧɟɪɧɵɯ ɪɟɲɟɧɢɣ ɩɨ ɪɟɚɤɬɨɪɧɨɦɭ ɛɥɨɤɭ ɢ 
ɢɫɩɵɬɚɧɢɟ ɪɹɞɚ ɨɛɪɚɡɰɨɜ ɰɟɨɥɢɬɧɨɝɨ ɤɚɬɚɥɢɡɚɬɨɪɚ. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɩɪɨɜɟɞɟɧɧɵɯ 
ɢɫɫɥɟɞɨɜɚɧɢɣ ɛɭɞɟɬ ɪɚɡɪɚɛɨɬɚɧ ɛɚɡɨɜɵɣ ɩɪɨɟɤɬ ɩɟɪɜɨɣ ɩɪɨɦɵɲɥɟɧɧɨɣ ɨɬɟɱɟɫɬɜɟɧɧɨɣ 
ɭɫɬɚɧɨɜɤɢ ɚɥɤɢɥɢɪɨɜɚɧɢɹ ɧɚ ɬɜɟɪɞɵɯ ɤɚɬɚɥɢɡɚɬɨɪɚɯ ɦɨɳɧɨɫɬɶɸ 100 000 ɬɨɧɧ ɜ ɝɨɞ ɩɨ 
ɚɥɤɢɥɚɬɭ, ɧɚɦɟɱɟɧɧɨɣ ɤ ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ ȺɈ «Ƚɚɡɩɪɨɦɧɟɮɬɶ – 

Ɇɨɫɤɨɜɫɤɢɣ ɇɉɁ». 
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Ⱦɨɫɬɢɝɚɟɦɵɟ ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɩɪɟɢɦɭɳɟɫɬɜɚ 

ɋɨɡɞɚɜɚɟɦɵɣ ɩɪɨɰɟɫɫ ɢɫɤɥɸɱɚɟɬ ɩɪɨɛɥɟɦɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɪɟɝɟɧɟɪɚɰɢɟɣ ɢ 
ɬɪɚɧɫɩɨɪɬɨɦ ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ, ɤɨɬɨɪɵɟ ɧɚ ɬɢɩɨɜɨɣ ɭɫɬɚɧɨɜɤɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 
260 000 ɬ/ɝɨɞ ɩɨ ɚɥɤɢɥɚɬɭ ɫɨɫɬɚɜɥɹɸɬ 30÷40 ɬ/ɫɭɬɤɢ ɩɨ ɫɜɟɠɟɣ ɤɢɫɥɨɬɟ. 

ɗɤɨɧɨɦɢɱɟɫɤɢɟ ɚɫɩɟɤɬɵ ɜɧɟɞɪɟɧɢɹ 

ɉɪɨɰɟɫɫ «ȺɥɤɢɊȺɇ-Ƚɉɇ» ɨɛɟɫɩɟɱɢɜɚɟɬ ɭɧɢɤɚɥɶɧɵɟ ɩɪɟɢɦɭɳɟɫɬɜɚ, ɫɜɹɡɚɧɧɵɟ ɫ 
ɪɚɛɨɬɨɣ ɫ ɧɟɤɨɪɪɨɡɢɨɧɧɨɣ ɫɪɟɞɨɣ, ɫ ɩɨɥɭɱɟɧɢɟɦ ɛɨɥɟɟ ɜɵɫɨɤɨɝɨ ɨɤɬɚɧɨɜɨɝɨ ɱɢɫɥɚ (ɩɪɢ 
ɩɪɚɤɬɢɱɟɫɤɢ ɨɞɢɧɚɤɨɜɨɦ ɦɚɬɟɪɢɚɥɶɧɨɦ ɛɚɥɚɧɫɟ ɩɪɨɰɟɫɫɚ) ɩɪɢ ɛɨɥɟɟ ɧɢɡɤɢɯ ɤɚɩɢɬɚɥɶɧɵɯ 
ɡɚɬɪɚɬɚɯ ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɫɟɪɧɨɤɢɫɥɨɬɧɵɦ ɚɥɤɢɥɢɪɨɜɚɧɢɟɦ (ɢɫɤɥɸɱɚɸɬɫɹ ɞɨɪɨɝɨɫɬɨɹɳɚɹ ɢ 
ɷɤɨɥɨɝɢɱɟɫɤɢ ɜɪɟɞɧɚɹ ɭɫɬɚɧɨɜɤɚ ɪɟɝɟɧɟɪɚɰɢɢ ɨɬɪɚɛɨɬɚɧɧɨɣ ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ, ɛɥɨɤɢ 
ɡɚɳɟɥɚɱɢɜɚɧɢɹ ɢ ɜɨɞɧɨɣ ɩɪɨɦɵɜɤɢ ɩɪɨɞɭɤɬɨɜ ɪɟɚɤɰɢɢ, ɫɢɫɬɟɦɚ ɬɪɚɧɫɩɨɪɬɚ ɢ ɯɪɚɧɟɧɢɹ 
ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ, ɤɨɦɩɥɟɤɫɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɡɚɳɢɬɟ ɷɤɨɥɨɝɢɢ ɨɬ ɜɥɢɹɧɢɹ ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ). 

Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɫɨɜɪɟɦɟɧɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɝɥɭɛɢɧɵ ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɮɬɢ ɩɪɚɤɬɢɱɟɫɤɢ 
ɧɚ ɤɚɠɞɨɦ ɢɡ 28 ɫɭɳɟɫɬɜɭɸɳɢɯ ɇɉɁ ɧɟɨɛɯɨɞɢɦɨ ɢɦɟɬɶ ɭɫɬɚɧɨɜɤɭ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ 
ɤɪɟɤɢɧɝɚ, ɤɨɬɨɪɵɣ ɹɜɥɹɟɬɫɹ ɢɫɬɨɱɧɢɤɨɦ ɫɵɪɶɹ – ɛɭɬɚɧ-ɛɭɬɢɥɟɧɨɜɨɣ ɮɪɚɤɰɢɢ ɩɪɨɰɟɫɫɚ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɚɥɤɢɥɚɬɚ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɢɦɟɟɬɫɹ ɩɨɬɟɧɰɢɚɥ ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɟɳɟ ɧɟ 
ɦɟɧɟɟ 10 ɭɫɬɚɧɨɜɨɤ ɩɪɨɢɡɜɨɞɫɬɜɚ ɚɥɤɢɥɚɬɚ ɨɛɳɟɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 1,5÷2 ɦɥɧ. ɬɨɧɧ ɜ 
ɝɨɞ ɫ ɜɚɥɨɜɨɣ ɩɪɨɞɭɤɰɢɟɣ ɧɚ ɫɭɦɦɭ ɩɨɪɹɞɤɚ 100 ɦɥɪɞ. ɪɭɛɥɟɣ ɜ ɝɨɞ. 

 

7.13 Ɍɟɯɧɨɥɨɝɢɹ ɨɥɢɝɨɦɟɪɢɡɚɰɢɢ ɨɥɟɮɢɧɨɜ ɧɚ ɤɜɚɪɰɟɜɨɦ ɩɟɫɤɟ ɫ ɩɥɟɧɤɨɣ 
ɠɢɞɤɨɣ ɮɨɫɮɨɪɧɨɣ ɤɢɫɥɨɬɵ 

 

Ɉɩɢɫɚɧɢɟ ɩɪɨɰɟɫɫɚ 

ɇɚ ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ ɡɚɜɨɞɚɯ ɫ ɰɟɥɶɸ ɩɨɥɭɱɟɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ 
ɤɨɥɢɱɟɫɬɜɚ ɜɵɫɨɤɨɨɤɬɚɧɨɜɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɛɟɧɡɢɧɚ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɚ 
ɬɟɯɧɨɥɨɝɢɹ ɨɥɢɝɨɦɟɪɡɚɰɢɢ ɨɥɟɮɢɧɨɜ (ɩɪɨɩɢɥɟɧɚ ɢ/ɢɥɢ ɫɦɟɫɢ ɛɭɬɢɥɟɧɨɜ). Ⱦɚɧɧɵɣ 
ɩɪɨɰɟɫɫ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɜɵɫɨɤɨɣ ɤɨɧɜɟɪɫɢɟɣ ɨɥɟɮɢɧɨɜ ɢ ɯɨɪɨɲɢɦ ɜɵɯɨɞɨɦ 
ɩɨɥɢɦɟɪɛɟɧɡɢɧɚ. Ɉɫɧɨɜɧɵɦ ɥɢɰɟɧɡɢɚɪɨɦ ɜ ɦɢɪɟ ɭɫɬɚɧɨɜɨɤ ɨɥɢɝɨɦɟɪɢɡɚɰɢɢ ɨɥɟɮɢɧɨɜ 
ɹɜɥɹɟɬɫɹ ɤɨɦɩɚɧɢɹ Axens. ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɩɪɨɰɟɫɫɚ 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 7.16. ɉɪɨɩɢɥɟɧ- ɢ/ɢɥɢ ɛɭɬɢɥɟɧɨɜɚɹ ɮɪɚɤɰɢɹ ɫ ɭɫɬɚɧɨɜɨɤ FCC 
ɤɚɬɚɥɢɬɢɱɟɫɤɢ ɩɪɟɜɪɚɳɚɟɬɫɹ ɜ ɪɟɚɤɬɨɪɟ ɫ ɮɢɤɫɢɪɨɜɚɧɧɵɦ ɫɥɨɟɦ ɤɚɬɚɥɢɡɚɬɨɪɚ (1). 
Ɂɚɬɟɦ ɪɟɚɤɰɢɨɧɧɚɹ ɫɦɟɫɶ ɩɨɩɚɞɚɟɬ ɜ ɬɟɩɥɨɨɛɦɟɧɧɢɤ, ɩɨɫɥɟ ɱɟɝɨ ɫɥɟɞɭɟɬ ɫɬɚɞɢɹ 
ɮɪɚɤɰɢɨɧɢɪɨɜɚɧɢɹ. Ɉɥɢɝɨɦɟɪɢɡɚɰɢɸ ɨɥɟɮɢɧɨɜ ɩɪɨɜɨɞɹɬ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 180-230°ɋ, 
ɞɚɜɥɟɧɢɢ 75-85 ɚɬɦ, ɩɪɢ ɫɤɨɪɨɫɬɢ ɩɨɞɚɱɢ ɫɵɪɶɹ 1-4 ɱ-1. 

 

 
Ɋɢɫɭɧɨɤ 7.16 – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɨɥɢɝɨɦɟɪɢɡɚɰɢɢ ɨɥɟɮɢɧɨɜ ɫ ɩɨɥɭɱɟɧɢɟɦ 

ɩɨɥɢɦɟɪ ɛɟɧɡɢɧɚ 
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ɉɨɥɢɦɟɪɢɡɚɰɢɟɣ ɛɭɬɚɧ-ɛɭɬɢɥɟɧɨɜɨɣ ɮɪɚɤɰɢɢ ɩɨɥɭɱɚɸɬ ɢɡɨɨɤɬɢɥɟɧ, ɤɨɬɨɪɵɣ 
ɡɚɬɟɦ ɩɨɫɪɟɞɫɬɜɨɦ ɝɢɞɪɢɪɨɜɚɧɢɹ ɩɪɟɜɪɚɳɚɟɬɫɹ ɜ ɬɟɯɧɢɱɟɫɤɢɣ ɢɡɨɨɤɬɚɧ (2,2,4-

ɬɪɢɦɟɬɢɥɛɭɬɚɧ). ɉɨɥɢɦɟɪɢɡɚɰɢɸ ɩɪɨɩɚɧ-ɩɪɨɩɢɥɟɧɨɜɨɣ ɮɪɚɤɰɢɢ ɦɨɠɧɨ ɩɪɨɜɨɞɢɬɶ ɜ 
ɞɜɭɯ ɜɚɪɢɚɧɬɚɯ: 

 ɉɨɥɭɱɟɧɢɟ ɩɨɥɢɦɟɪɛɟɧɡɢɧɚ 

 ɉɪɨɢɡɜɨɞɫɬɜɨ ɬɪɢɦɦɟɪɨɜ ɢ ɬɟɬɪɚɦɟɪɨɜ ɩɪɨɩɢɥɟɧɚ, ɤɨɬɨɪɵɟ ɹɜɥɹɟɬɫɹ 
ɫɵɪɶɟɦ ɞɥɹ ɧɟɮɬɟɯɢɦɢɢ. 

Ɇɚɬɟɪɢɚɥɶɧɵɣ ɛɚɥɚɧɫ ɩɪɨɰɟɫɫɚ ɨɥɢɝɨɦɟɪɢɡɚɰɢɢ ɨɥɟɮɢɧɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 7.22. 

 
Ɍɚɛɥɢɰɚ 7.22 – Ɇɚɬɟɪɢɚɥɶɧɵɣ ɛɚɥɚɧɫ ɩɪɨɰɟɫɫɚ ɨɥɢɝɨɦɟɪɢɡɚɰɢɢ ɨɥɟɮɢɧɨɜ 
ɉɨɤɚɡɚɬɟɥɶ 1 2 
ɉɨɫɬɭɩɢɥɨ, % ɦɚɫɫ.   

ɉɪɨɩɚɧ-ɩɪɨɩɢɥɟɧɨɜɚɹ ɮɪɚɤɰɢɹ 100,0 100,0 
ɉɨɥɭɱɟɧɨ   

ɉɨɥɢɦɟɪɛɟɧɡɢɧ (ɮɪɚɤɰɢɹ ɇɄ-205 °ɋ) 31,2 - 
Ⱦɢɦɟɪɵ (ɮɪɚɤɰɢɹ ɇɄ-125°ɋ) - 5,1 
Ɍɪɢɦɟɪɵ (ɮɪɚɤɰɢɹ 125-175°ɋ) - 8,2 
Ɍɟɬɪɚɦɟɪɵ (ɮɪɚɤɰɢɹ 175-260°ɋ) - 19,2 
Ɉɫɬɚɬɨɤ ɜɵɲɟ 205°ɋ 3,6 - 
Ɉɫɬɚɬɨɤ ɜɵɲɟ 260°ɋ - 2,3 
Ɉɬɪɚɛɨɬɚɧɧɚɹ ɩɪɨɩɚɧ-ɩɪɨɩɢɥɟɧɨɜɚɹ ɮɪɚɤɰɢɹ 64,0 64,0 
ȼɫɟɝɨ 100,0 100,0 

 

ɉɨɥɭɱɚɟɦɵɣ ɩɨɥɢɦɟɪɛɟɧɡɢɧ ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
ɚ) ɩɥɨɬɧɨɫɬɶ ρ(20/4) = 0,717÷0,738; 
ɛ) ɛɪɨɦɧɨɟ ɱɢɫɥɨ 110-140; 

ɜ) ɨɤɬɚɧɨɜɨɟ ɱɢɫɥɨ 82-84 ɩɨ ɦɨɬɨɪɧɨɦɭ ɦɟɬɨɞɭ, 94-97 ɩɨ 
ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɦɭ ɦɟɬɨɞɭ; 

ɝ) ɞɚɜɥɟɧɢɟ ɩɚɪɨɜ ɩɪɢ 38°ɋ ≤ 350 ɦɦ ɪɬ.ɫɬ.. 
Ʉɚɬɚɥɢɡɚɬɨɪɵ 

ɉɨɥɢɦɟɪɢɡɚɰɢɹ (ɨɥɢɝɨɦɟɪɢɡɚɰɢɹ) ɉɉɎ ɢ ȻȻɎ ɩɪɨɜɨɞɢɬɫɹ ɜ ɩɪɢɫɭɬɫɬɜɢɢ 
ɨɪɬɨɮɨɫɮɨɪɧɨɣ ɤɢɫɥɨɬɵ ɧɚ ɧɨɫɢɬɟɥɟ (ɤɜɚɪɰɟ, ɤɢɡɟɥɶɝɭɪɟ). 

 

7.14 Ɍɟɯɧɨɥɨɝɢɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɨɤɫɢɝɟɧɚɬɨɜ 

 

7.14.1 Ɍɟɯɧɨɥɨɝɢɹ ɩɨɥɭɱɟɧɢɹ Ⱦɂɉɗ 

 

Ɉɩɢɫɚɧɢɟ ɩɪɨɰɟɫɫɚ 

ɇɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨɣ ɜɵɫɨɤɨɨɤɬɚɧɨɜɨɣ ɞɨɛɚɜɤɨɣ ɤ ɦɨɬɨɪɧɵɦ ɬɨɩɥɢɜɚɦ 
ɹɜɥɹɟɬɫɹ ɞɢɢɡɨɩɪɨɩɢɥɨɜɵɣ ɷɮɢɪ (Ⱦɂɉɗ), ɨɤɬɚɧɨɜɨɟ ɱɢɫɥɨ ɤɨɬɨɪɨɝɨ ɫɨɫɬɚɜɥɹɟɬ 105. 
ɉɨ ɫɜɨɢɦ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɦ ɫɜɨɣɫɬɜɚɦ Ⱦɂɉɗ ɛɥɢɡɨɤ ɤ ɞɪɭɝɢɦ ɷɮɢɪɚɦ, ɩɨɥɭɱɚɟɦɵɦ ɩɨ 
ɪɟɚɤɰɢɢ ɷɬɟɪɢɮɢɤɚɰɢɢ. Ɉɞɧɚɤɨ Ⱦɂɉɗ ɜɵɝɨɞɧɨ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɞɪɭɝɢɯ ɷɮɢɪɨɜ ɛɨɥɶɲɟɣ 
ɞɨɫɬɭɩɧɨɫɬɶɸ ɫɵɪɶɟɜɨɣ ɛɚɡɵ, ɬɚɤ ɤɚɤ ɞɥɹ ɟɝɨ ɩɨɥɭɱɟɧɢɹ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ 
ɪɚɡɧɵɟ ɢɫɬɨɱɧɢɤɢ ɩɪɨɩɢɥɟɧɚ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ, ɚ ɜɦɟɫɬɨ ɧɢɡɲɢɯ ɫɩɢɪɬɨɜ ɢɫɩɨɥɶɡɭɸɬ 
ɜɨɞɭ. Ɉɛɵɱɧɨ ɫɢɧɬɟɡ Ⱦɂɉɗ ɩɪɨɜɨɞɹɬ ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɰɟɨɥɢɬɧɨɝɨ ɤɚɬɚɥɢɡɚɬɨɪɚ ɩɪɢ 250-

260°ɋ ɢ ɞɚɜɥɟɧɢɢ 14 Ɇɉɚ (ɩɪɨɰɟɫɫ ɤɨɦɩɚɧɢɢ Mobil). ȼɵɯɨɞ Ⱦɂɉɗ ɫɨɫɬɚɜɥɹɟɬ 82% ɩɪɢ 
ɭɫɥɨɜɢɢ ɪɟɰɢɪɤɭɥɹɰɢɢ ɧɟɩɪɟɜɪɚɳɟɧɧɨɝɨ ɩɪɨɩɢɥɟɧɚ. ȼ ɨɛɳɟɦ ɜɢɞɟ ɩɪɨɰɟɫɫ 
ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɫɥɟɞɭɸɳɟɦ: ɩɪɨɩɚɧ-ɩɪɨɩɢɥɟɧɨɜɚɹ ɮɪɚɤɰɢɹ ɩɨɫɬɭɩɚɟɬ ɜ ɛɥɨɤ 
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ɤɨɧɰɟɧɬɪɚɰɢɢ ɩɪɨɩɢɥɟɧɚ, ɡɚɬɟɦ ɨɛɨɝɚɳɟɧɧɚɹ ɩɪɨɩɢɥɟɧɨɦ ɮɪɚɤɰɢɹ ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ 
ɪɟɚɤɬɨɪ ɫɨ ɫɬɚɰɢɨɧɚɪɧɵɦ ɫɥɨɟɦ ɤɚɬɚɥɢɡɚɬɨɪɚ, ɜ ɤɨɬɨɪɨɦ ɩɪɨɢɫɯɨɞɢɬ ɩɪɟɜɪɚɳɟɧɢɟ 
ɩɪɨɩɢɥɟɧɚ ɢ ɜɨɞɵ ɜ Ⱦɂɉɗ. ɉɨɫɥɟ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɩɪɟɜɪɚɳɟɧɢɹ ɩɨɬɨɤ ɢɡ ɪɟɚɤɬɨɪɚ 
ɩɨɫɬɭɩɚɟɬ ɜ ɛɥɨɤ ɪɚɡɞɟɥɟɧɢɹ, ɝɞɟ ɜɵɞɟɥɹɟɬɫɹ ɬɨɜɚɪɧɵɣ Ⱦɂɉɗ, ɤɨɬɨɪɵɣ ɦɨɠɟɬ 
ɫɨɞɟɪɠɚɬɶ ɫɥɟɞɭɸɳɢɟ ɩɪɢɦɟɫɢ: ɢɡɨɩɪɨɩɢɥɨɜɵɣ ɫɩɢɪɬ (<2,0% ɦɚɫɫ.), ɜɨɞɭ (<0,2% 
ɦɚɫɫ.), ɤɟɬɨɧɵ (<0,3% ɦɚɫɫ.) ɢ ɨɪɝɚɧɢɱɟɫɤɢɟ ɤɢɫɥɨɬɵ (<20 ppm). ɇɟɩɪɨɪɟɚɝɢɪɨɜɚɜɲɢɣ 
ɩɪɨɩɢɥɟɧ ɢɞɟɬ ɧɚ ɰɢɪɤɭɥɹɰɢɸ. 

Ɍɚɤɠɟ ɫɭɳɟɫɬɜɭɟɬ ɬɟɯɧɨɥɨɝɢɹ ɩɨɥɭɱɟɧɢɹ Ⱦɂɉɗ, ɪɚɡɪɚɛɨɬɚɧɧɚɹ ɤɨɦɩɚɧɢɟɣ UOP. 
Ⱦɚɧɧɚɹ ɬɟɯɧɨɥɨɝɢɹ ɩɨɥɭɱɢɥɚ ɧɚɡɜɚɧɢɟ OXYPRO. ɋɯɟɦɚ ɩɪɨɰɟɫɫɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 7.17. Ɉɱɢɳɟɧɧɚɹ ɮɪɚɤɰɢɹ ɋ3 ɫɦɟɲɢɜɚɟɬɫɹ ɫ ɜɨɞɨɣ ɢ ɨɛɪɚɡɨɜɚɜɲɢɟɫɹ ɫɦɟɫɶ 
ɩɨɫɬɭɩɚɟɬ ɜ ɪɟɚɤɬɨɪ, ɝɞɟ ɩɪɟɜɪɚɳɚɟɬɫɹ ɜ ɫɦɟɫɶ ɩɪɨɞɭɤɬɨɜ. Ɂɚɬɟɦ ɫɥɟɞɭɟɬ ɛɥɨɤ 
ɜɵɞɟɥɟɧɢɹ ɥɟɝɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ, ɛɥɨɤ ɜɵɞɟɥɟɧɢɹ ɩɪɨɩɢɥɟɧɚ, ɤɨɬɨɪɵɣ ɢɞɟɬ ɧɚ 
ɪɟɰɢɪɤɭɥɹɰɢɸ ɢ ɛɥɨɤ ɜɵɞɟɥɟɧɢɹ ɢɡɨɩɪɨɩɢɥɨɜɨɝɨ ɫɩɢɪɬɚ ɫ ɩɨɥɭɱɟɧɢɟɦ ɬɨɜɚɪɧɨɝɨ 
ɩɪɨɞɭɤɬɚ Ⱦɂɉɗ. 

 
Ɋɢɫɭɧɨɤ 7.17 – ɋɯɟɦɚ ɩɪɨɰɟɫɫɚ ɩɨɥɭɱɟɧɢɹ Ⱦɂɉɗ, ɤɨɦɩɚɧɢɢ UOP 

 

Ɇɚɬɟɪɢɚɥɶɧɵɣ ɛɚɥɚɧɫ ɩɪɨɰɟɫɫɚ OXYPRO ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 7.23. 

 
Ɍɚɛɥɢɰɚ 7.23 – Ɇɚɬɟɪɢɚɥɶɧɵɣ ɛɚɥɚɧɫ ɩɪɨɰɟɫɫɚ OXYPRO 
Ʉɨɦɩɨɧɟɧɬ ɤɝ/ɱɚɫ 
ɋɵɪɶɟ:  
ɉɪɨɩɢɥɟɧ 10050 
ɉɪɨɩɚɧ 4100 
ȼɨɞɚ 2170 
ɉɪɨɞɭɤɬɵ:  
Ɏɪɚɤɰɢɹ ɥɟɝɤɢɯ ɍȼ 4310 
Ⱦɂɉɗ 12010 

 



ɂɌɋ 30–2017 

606 

Ⱦɨɫɬɢɝɚɟɦɵɟ ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɩɪɟɢɦɭɳɟɫɬɜɚ 

ɇɟɫɨɦɧɟɧɧɵɦ ɩɪɟɢɦɭɳɟɫɬɜɨɦ ɞɚɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɹɜɥɹɟɬɫɹ ɟɟ ɨɞɧɨɫɬɚɞɢɣɧɨɫɬɶ, 
ɞɨɫɬɭɩɧɨɫɬɶ ɫɵɪɶɟɜɨɣ ɛɚɡɵ ɢ ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɨɞɵ ɜɦɟɫɬɨ ɧɢɡɲɢɯ 
ɫɩɢɪɬɨɜ. 

 

7.15 ɍɫɬɚɧɨɜɤɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɜɨɞɨɪɨɞɚ 

 

7.15.1 ɉɪɨɢɡɜɨɞɫɬɜɨ ɜɨɞɨɪɨɞɚ ɢɡ ɦɟɬɚɧɨɥɚ Haldor Topsoe 

 

ɒɢɪɨɤɨɟ ɪɚɡɜɢɬɢɟ ɝɢɞɪɨɝɟɧɢɡɚɰɢɨɧɧɵɯ ɩɪɨɰɟɫɫɨɜ ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɮɬɢ 
ɧɟɜɨɡɦɨɠɧɨ ɛɟɡ ɞɨɫɬɚɬɨɱɧɵɯ ɪɟɫɭɪɫɨɜ ɜɨɞɨɪɨɞɚ. Ɉɫɧɨɜɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɨɪɨɞɚ ɧɚ 
ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ ɡɚɜɨɞɚɯ ɩɨɥɭɱɚɟɬɫɹ ɜ ɩɪɨɰɟɫɫɟ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ 
ɪɢɮɨɪɦɢɧɝɚ. Ɍɟɯɧɢɱɟɫɤɢɣ ɜɨɞɨɪɨɞ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɪɢɮɨɪɦɢɧɝɚ ɛɟɧɡɢɧɚ ɫɨɞɟɪɠɢɬ ɨɬ 
70 ɞɨ 92 % ɇ2, ɚ ɜɨɞɨɪɨɞ ɫɩɟɰɢɚɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɦɨɠɟɬ ɫɨɞɟɪɠɚɬɶ ɨɬ 90 ɞɨ 99,99 
% ɇ2 ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɩɨɫɨɛɚ ɟɝɨ ɩɨɥɭɱɟɧɢɹ. Ɉɞɧɚɤɨ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ 
ɦɚɥɨɫɟɪɧɢɫɬɵɯ ɩɪɨɞɭɤɬɨɜ ɢɡ ɫɟɪɧɢɫɬɵɯ ɢ ɜɵɫɨɤɨɫɟɪɧɢɫɬɵɯ ɧɟɮɬɟɣ, ɚ ɬɚɤɠɟ ɩɪɢ 
ɝɢɞɪɨɤɪɟɤɢɧɝɟ ɜ ɛɨɥɶɲɢɯ ɨɛɴɟɦɚɯ ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɜɨɞɨɪɨɞɟ ɧɟ ɦɨɠɟɬ ɛɵɬɶ 
ɭɞɨɜɥɟɬɜɨɪɟɧɚ ɬɨɥɶɤɨ ɡɚ ɫɱɟɬ ɪɢɮɨɪɦɢɧɝɚ. Ⱦɨɩɨɥɧɢɬɟɥɶɧɨ ɜɨɞɨɪɨɞ ɦɨɠɟɬ ɛɵɬɶ 
ɩɨɥɭɱɟɧ ɫɩɟɰɢɚɥɶɧɵɦɢ ɦɟɬɨɞɚɦɢ: ɤɚɬɚɥɢɬɢɱɟɫɤɨɣ ɤɨɧɜɟɪɫɢɟɣ ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ ɝɚɡɨɜ ɫ 
ɜɨɞɹɧɵɦ ɩɚɪɨɦ, ɬɟɪɦɢɱɟɫɤɢɦ ɪɚɡɥɨɠɟɧɢɟɦ ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ ɝɚɡɨɜ, ɝɚɡɢɮɢɤɚɰɢɟɣ 
ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ ɫɵɪɶɹ, ɚ ɬɚɤɠɟ ɪɚɡɥɨɠɟɧɢɟ ɦɟɬɚɧɨɥɚ. 

Хɢɦɢɡɦ ɩɪɨɰɟɫɫɚ 

Ɉɫɧɨɜɧɵɟ ɪɟɚɤɰɢɢ ɩɪɨɰɟɫɫɚ: 
CH3OH → CO + 2H2; 

ɋɈ+ ɇ2Ɉ → ɋɈ2 + ɇ2. 

Ɉɩɢɫɚɧɢɟ ɬɟɯɧɨɥɨɝɢɢ: 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɫɨɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɢɯ ɨɫɧɨɜɧɵɯ ɫɬɚɞɢɣ: 

ɚ) ɋɦɟɲɟɧɢɟ ɦɟɬɚɧɨɥɚ ɢ ɞɟɦɢɧɟɪɚɥɢɡɨɜɚɧɧɨɣ ɜɨɞɵ; 
ɛ) ɇɚɝɪɟɜ ɢ ɢɫɩɚɪɟɧɢɟ ɜɨɞɧɨ-ɦɟɬɚɧɨɥɶɧɨɣ ɫɦɟɫɢ; 
ɜ) Ɋɚɡɥɨɠɟɧɢɟ ɦɟɬɚɧɨɥɚ ɢ ɤɨɧɜɟɪɫɢɹ ɋɈ; 
ɝ) Ɉɯɥɚɠɞɟɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɝɚɡɚ ɢ ɨɬɞɟɥɟɧɢɟ ɤɨɧɞɟɧɫɚɬɚ; 
ɞ) Ɉɱɢɫɬɤɚ ɜ ɭɫɬɚɧɨɜɤɟ ɄɐȺ; 

ɟ) ɇɚɝɪɟɜ ɦɚɫɥɚ ɞɥɹ ɫɬɚɞɢɣ 2 ɢ 3. 
Ɇɟɬɚɧɨɥ ɢ ɜɨɞɚ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫɦɟɲɢɜɚɸɬɫɹ ɜ ɧɭɠɧɨɦ ɫɨɨɬɧɨɲɟɧɢɢ, ɢ ɫɦɟɫɶ 

ɧɚɝɪɟɜɚɟɬɫɹ ɜ ɩɪɢɬɨɱɧɨ-ɨɬɬɨɱɧɵɯ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚɯ ɢ ɢɫɩɚɪɹɟɬɫɹ ɜ ɢɫɩɚɪɢɬɟɥɟ, 
ɩɪɟɞɫɬɚɜɥɹɸɳɟɦ ɫɨɛɨɣ ɬɪɭɛɭ, ɧɚɝɪɟɜɚɟɦɭɸ ɝɨɪɹɱɢɦ ɦɚɫɥɨɦ. ɉɚɪɵ ɦɟɬɚɧɨɥɚ/ɜɨɞɵ 
ɧɚɩɪɚɜɥɹɸɬɫɹ ɡɚɬɟɦ ɜ ɪɟɚɤɬɨɪ ɪɚɡɥɨɠɟɧɢɹ, ɜ ɷɬɨɦ ɪɟɚɤɬɨɪɟ ɨɧɢ ɩɪɨɯɨɞɹɬ ɧɚɞ 
ɤɚɬɚɥɢɡɚɬɨɪɨɦ Topsoe MDK 10/MDK 20. 

Ɉɛɳɢɣ ɩɪɨɰɟɫɫ – ɷɧɞɨɬɟɪɦɢɱɟɫɤɢɣ, ɢ ɧɟɨɛɯɨɞɢɦɨɟ ɬɟɩɥɨ ɫɨɨɛɳɚɟɬɫɹ 
ɰɢɪɤɭɥɢɪɭɸɳɢɦ ɝɨɪɹɱɢɦ ɦɚɫɥɨɦ, ɜ ɤɨɬɨɪɨɟ ɩɨɝɪɭɠɟɧɵ ɬɪɭɛɵ, ɡɚɩɨɥɧɟɧɧɵɟ 
ɤɚɬɚɥɢɡɚɬɨɪɨɦ. ɋɪɨɤ ɫɥɭɠɛɵ ɤɚɬɚɥɢɡɚɬɨɪɚ ɪɚɡɥɨɠɟɧɢɹ ɦɟɬɚɧɨɥɚ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɫɨɞɟɪɠɚɧɢɟɦ S ɢ Cl ɜ ɦɟɬɚɧɨɥɟ. 

ɇɚ ɪɢɫɭɧɤɟ 7.18 ɩɪɟɞɫɬɚɜɥɟɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɜɨɞɨɪɨɞɚ. 
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Ɋɢɫɭɧɨɤ 7.18 – Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɜɨɞɨɪɨɞɚ, ɨɫɧɨɜɚɧɧɚɹ ɧɚ 

ɪɚɡɥɨɠɟɧɢɢ ɦɟɬɚɧɨɥɚ 

 

Ƚɚɡ ɨɯɥɚɠɞɚɟɬɫɹ ɜ ɩɪɢɬɨɱɧɨ-ɨɬɬɨɱɧɵɯ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚɯ ɢ ɜɨɞɹɧɨɦ 
ɯɨɥɨɞɢɥɶɧɢɤɟ. Ʉɨɧɞɟɧɫɚɬ ɨɬɞɟɥɹɸɬ ɨɬ ɝɚɡɚ ɢ ɪɟɰɢɪɤɭɥɢɪɭɸɬ ɜ ɟɦɤɨɫɬɶ ɫɦɟɲɟɧɢɹ 
ɫɵɪɶɹ. ȼɨɞɨɪɨɞ ɡɚɬɟɦ ɨɱɢɳɚɸɬ ɧɚ ɭɫɬɚɧɨɜɤɟ ɄɐȺ, ɤɨɬɨɪɚɹ ɨɛɵɱɧɨ ɷɤɫɩɥɭɚɬɢɪɭɟɬɫɹ ɫ 
ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ 80%. 

Ƚɨɪɹɱɟɟ ɦɚɫɥɨ, ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɢɫɩɚɪɟɧɢɹ ɫɵɪɶɹ ɢ ɪɟɚɤɰɢɢ ɪɚɡɥɨɠɟɧɢɹ, 
ɧɚɝɪɟɜɚɟɬɫɹ ɫɠɢɝɚɧɢɟɦ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ ɜ ɨɬɞɟɥɶɧɨɦ ɧɚɝɪɟɜɚɬɟɥɟ. 
ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɪɟɝɭɥɢɪɭɟɬɫɹ ɞɚɜɥɟɧɢɟɦ ɜ ɥɢɧɢɢ ɩɨɞɚɱɢ ɫɵɪɶɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ 
ɪɟɝɭɥɹɬɨɪɨɦ, ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɧɚ ɧɚɫɨɫɟ ɫɵɪɶɹ. 

ɋɵɪɶɟ 

ɋɵɪɶɟ, ɩɨɫɬɭɩɚɸɳɟɟ ɧɚ ɩɟɪɟɪɚɛɨɬɤɭ (ɜ ɫɟɤɰɢɸ ɩɨɞɝɨɬɨɜɤɢ ɫɵɪɶɹ), ɞɨɥɠɧɨ 
ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɫɥɟɞɭɸɳɢɦ ɬɪɟɛɨɜɚɧɢɹɦ: 

.Ⱦɚɧɧɵɟ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɫɵɪɶɸ, ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 7.24. 

 
Ɍɚɛɥɢɰɚ 7.24 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɵɪɶɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɫɵɪɶɹ 
Ɋɟɝɥɚɦɟɧɬɢɪɭɟɦɵɟ 
ɩɨɤɚɡɚɬɟɥɢ, ɨɛɹɡɚɬɟɥɶɧɵɟ 
ɞɥɹ ɩɪɨɜɟɪɤɢ 

Ɂɧɚɱɟɧɢɹ ɩɨɤɚɡɚɬɟɥɟɣ, 
ɫ ɞɨɩɭɫɬɢɦɵɦɢ 
ɨɬɤɥɨɧɟɧɢɹɦɢ 

Ɇɟɬɚɧɨɥ ɋɨɞɟɪɠɚɧɢɟ, ppm 
(ɦɚɫɫ./ɦɚɫɫ.): 

 

– ɏɥɨɪɚ, ɧɟ ɛɨɥɟɟ 0,2 
– ɋɟɪɵ,ɧɟ ɛɨɥɟɟ 0,2 

Ⱦɟɦɢɧɟɪɚɥɢɡɨɜɚɧɧɚɹ 
ɜɨɞɚ 

ɋɨɞɟɪɠɚɧɢɟ, ppm 
(ɦɚɫɫ./ɦɚɫɫ.): 

 

– SiO2, ɧɟ ɛɨɥɟɟ 0,02 
– ɨɛɳɟɟ Fe, ɧɟ ɛɨɥɟɟ 0,03 
– Cu, ɧɟ ɛɨɥɟɟ 0,01 
– (SO4

2– + SO3
2-), ɧɟ ɛɨɥɟɟ 0,05 

– Cl-, ɧɟ ɛɨɥɟɟ 0,1 
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ɉɪɨɞɭɤɬɵ 

Ʉɚɱɟɫɬɜɨ ɩɨɥɭɱɚɟɦɨɝɨ ɜɨɞɨɪɨɞɚ ɩɪɢɜɨɞɢɬɫɹ ɜ ɬɚɛɥɢɰɟ 7.25. 
 
Ɍɚɛɥɢɰɚ 7.25 – Ʉɚɱɟɫɬɜɨ ɩɨɥɭɱɚɟɦɨɝɨ ɜɨɞɨɪɨɞɚ 
Ɍɨɜɚɪɧɵɣ ɜɨɞɨɪɨɞ ɋɨɞɟɪɠɚɧɢɟ, ppm 

(ɦɚɫɫ./ɦɚɫɫ.): 
Ɂɧɚɱɟɧɢɹ 

– ɇ2, % (ɨɛ.) >99,99 
– (CO + CO2), ppm (ɨɛ.) <10 
– Ɍɨɱɤɚ ɪɨɫɵ, °ɋ -70 
– Ⱦɚɜɥɟɧɢɟ, ɛɚɪ ɢɡɛ. 20 
– Ɍɟɦɩɟɪɚɬɭɪɚ, °ɋ  35 

 

Ɋɚɫɯɨɞɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɩɪɨɢɡɜɨɞɫɬɜɚ 

ȼ ɬɚɛɥɢɰɟ 7.26 ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɚɫɯɨɞɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɨɫɧɨɜɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɜ 
ɪɚɫɱɟɬɟ ɧɚ 300 ɇɦ3/ɱɚɫ ɜɨɞɨɪɨɞɚ. 

 

Ɍɚɛɥɢɰɚ 7.26 – Ɋɚɫɯɨɞɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɩɪɨɢɡɜɨɞɫɬɜɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ ȿɞɢɧɢɰɚ 
ɢɡɦɟɪɟɧɢɹ Ɂɧɚɱɟɧɢɟ 

Ɇɟɬɚɧɨɥ 99,99%, ɤɝ/ɱ 189 
Ⱦɟɦɢɧɟɪɚɥɢɡɨɜɚɧɧɚɹ ɜɨɞɚ ɤɝ/ɱ 111 
Ɍɨɩɥɢɜɨ (ɦɟɬɚɧɨɥ) ɤɝ/ɱ 10 
ɗɥɟɤɬɪɨɷɧɟɪɝɢɹ ɤȼɬ 16 

 

ȼɵɛɪɨɫɵ: 
ȼ ɬɚɛɥɢɰɟ 7.27 ɩɪɟɞɫɬɚɜɥɟɧɵ ɨɫɧɨɜɧɵɟ ɜɵɛɪɨɫɵ. 

 
Ɍɚɛɥɢɰɚ 7.27 – Ɉɫɧɨɜɧɵɟ ɜɵɛɪɨɫɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ ȿɞɢɧɢɰɚ 
ɢɡɦɟɪɟɧɢɹ Ɂɧɚɱɟɧɢɟ 

Ⱦɵɦɨɜɨɣ ɝɚɡ ɧɦ3/ɱ 480 
Ɉ2 ɨɛɴɦ. % 1 
ɋɈ2 ɨɛɴɦ. % 11 

 

Ɉɫɧɨɜɧɵɟ ɩɪɟɢɦɭɳɟɫɬɜɚ ɞɚɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ: 
ɚ) ɇɢɡɤɢɟ ɤɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ ɛɥɚɝɨɞɚɪɹ ɧɟɜɵɫɨɤɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɩɪɨɰɟɫɫɚ (250 

– 295°ɋ); 
ɛ) ɇɢɡɤɢɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ, ɩɨ ɫɪɚɜɧɟɧɢɸ, ɧɚɩɪɢɦɟɪ, ɫ 

ɷɥɟɤɬɪɨɥɢɡɧɵɦ ɦɟɬɨɞɨɦ; 
ɜ) Ƚɢɛɤɨɫɬɶ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ: ɭɫɬɚɧɨɜɤɚ ɛɵɫɬɪɨ ɜɵɯɨɞɢɬ ɢɡ ɪɟɠɢɦɚ ɨɠɢɞɚɧɢɹ ɧɚ 

ɡɚɞɚɧɧɭɸ ɦɨɳɧɨɫɬɶ; 
ɝ) ɉɨɥɧɨɫɬɶɸ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɣ ɩɪɨɰɟɫɫ, ɨɛɴɟɦ ɩɪɨɢɡɜɨɞɢɦɨɝɨ ɜɨɞɨɪɨɞɚ 

ɥɟɝɤɨ ɪɟɝɭɥɢɪɭɟɬɫɹ ɪɚɫɯɨɞɨɦ ɫɵɪɶɹ ɜ ɢɧɬɟɪɜɚɥɟ ɨɬ 30 ɞɨ 100% ɨɬ ɪɚɫɱɟɬɧɨɣ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ. 
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Ɂɚɤɥɸɱɢɬɟɥɶɧɵɟ ɩɨɥɨɠɟɧɢɹ ɢ ɪɟɤɨɦɟɧɞɚɰɢɢ 

 

ɋɩɪɚɜɨɱɧɢɤ ɩɨɞɝɨɬɨɜɥɟɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɨɷɬɚɩɧɵɦ ɝɪɚɮɢɤɨɦ ɫɨɡɞɚɧɢɹ ɜ 2015 
– 2017 ɝɝ. ɫɩɪɚɜɨɱɧɢɤɨɜ ɧɚɢɥɭɱɲɢɯ ɞɨɫɬɭɩɧɵɯ ɬɟɯɧɨɥɨɝɢɣ, ɭɬɜɟɪɠɞɟɧɧɵɦ 
ɪɚɫɩɨɪɹɠɟɧɢɟɦ ɉɪɚɜɢɬɟɥɶɫɬɜɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɨɬ 31 ɨɤɬɹɛɪɹ 2014 ɝ. № 2178-ɪ, 
ɢ ɉɪɚɜɢɥɚɦɢ ɨɩɪɟɞɟɥɟɧɢɹ ɬɟɯɧɨɥɨɝɢɢ ɜ ɤɚɱɟɫɬɜɟ ɧɚɢɥɭɱɲɟɣ ɞɨɫɬɭɩɧɨɣ ɬɟɯɧɨɥɨɝɢɢ, ɚ 
ɬɚɤɠɟ ɪɚɡɪɚɛɨɬɤɢ, ɚɤɬɭɚɥɢɡɚɰɢɢ ɢ ɨɩɭɛɥɢɤɨɜɚɧɢɹ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ 
ɫɩɪɚɜɨɱɧɢɤɨɜ ɩɨ ɧɚɢɥɭɱɲɢɦ ɞɨɫɬɭɩɧɵɦ ɬɟɯɧɨɥɨɝɢɹɦ, ɭɬɜɟɪɠɞɟɧɧɵɦɢ ɩɨɫɬɚɧɨɜɥɟɧɢɟɦ 
ɉɪɚɜɢɬɟɥɶɫɬɜɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɨɬ 23 ɞɟɤɚɛɪɹ 2014 ɝ. № 1458. 

Ɋɚɡɪɚɛɨɬɤɚ ɫɩɪɚɜɨɱɧɢɤɚ ɩɪɨɜɨɞɢɥɚɫɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɧɚɭɱɧɨ-ɨɛɨɫɧɨɜɚɧɧɵɯ 
ɩɪɟɞɥɨɠɟɧɢɣ ɩɨ ɩɪɨɟɤɬɭ ɫɩɪɚɜɨɱɧɢɤɚ ɧɚɢɥɭɱɲɢɯ ɞɨɫɬɭɩɧɵɯ ɬɟɯɧɨɥɨɝɢɣ «ɉɟɪɟɪɚɛɨɬɤɚ 
ɧɟɮɬɢ», ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ Ɇɢɧɷɧɟɪɝɨ Ɋɨɫɫɢɢ ɜ 2016 ɝ. ɉɨɞɝɨɬɨɜɤɚ ɧɚɫɬɨɹɳɟɝɨ 
ɫɩɪɚɜɨɱɧɢɤɚ ɨɫɭɳɟɫɬɜɥɹɥɚɫɶ ɌɊȽ 30, ɫɨɡɞɚɧɧɨɣ ɩɪɢɤɚɡɨɦ Ɋɨɫɫɬɚɧɞɚɪɬɚ ɨɬ 17 ɦɚɪɬɚ 

2016 ɝ. № 270. ɇɚɢɛɨɥɟɟ ɚɤɬɢɜɧɨɟ ɭɱɚɫɬɢɟ ɜ ɪɚɡɪɚɛɨɬɤɟ ɫɩɪɚɜɨɱɧɢɤɚ ɩɪɢɧɹɥɢ 

ɨɪɝɚɧɢɡɚɰɢɢ – ɊȽɍ ɧɟɮɬɢ ɢ ɝɚɡɚ (ɇɂɍ) ɢɦɟɧɢ ɂ.Ɇ. Ƚɭɛɤɢɧɚ, ɂɇɏɋ ɊȺɇ, ɈȺɈ 
«ȼɇɂɉɂɧɟɮɬɶ». 

Ȼɵɥ ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɢ ɫɢɫɬɟɦɚɬɢɡɚɰɢɹ ɢɧɮɨɪɦɚɰɢɢ ɨ 
ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɣ ɨɬɪɚɫɥɢ ɜ ɰɟɥɨɦ, ɨ ɩɪɢɦɟɧɹɟɦɵɯ ɜ ɨɬɪɚɫɥɢ ɬɟɯɧɨɥɨɝɢɹɯ, 
ɨɛɨɪɭɞɨɜɚɧɢɢ, ɫɛɪɨɫɚɯ ɢ ɜɵɛɪɨɫɚɯ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ, ɨɛɪɚɡɨɜɚɧɢɢ ɨɬɯɨɞɨɜ 
ɩɪɨɢɡɜɨɞɫɬɜɚ, ɞɪɭɝɢɯ ɮɚɤɬɨɪɨɜ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ, ɷɧɟɪɝɨ- ɢ 
ɪɟɫɭɪɫɨɩɨɬɪɟɛɥɟɧɢɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɥɢɬɟɪɚɬɭɪɧɵɯ ɞɚɧɧɵɯ, ɢɡɭɱɟɧɢɹ ɧɨɪɦɚɬɢɜɧɨɣ 
ɞɨɤɭɦɟɧɬɚɰɢɢ, ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɨɬɱɟɬɨɜ, ɩɥɚɧɨɜ ɦɨɞɟɪɧɢɡɚɰɢɢ ɢ ɢɧɧɨɜɚɰɢɨɧɧɨɝɨ 
ɪɚɡɜɢɬɢɹ ɧɟɮɬɟɝɚɡɨɜɵɯ ɤɨɦɩɚɧɢɣ. 

ɇɚ ɨɫɧɨɜɟ ɪɚɡɪɚɛɨɬɚɧɧɵɯ ɢ ɨɩɭɛɥɢɤɨɜɚɧɧɵɯ ɧɚ ɩɥɨɳɚɞɤɟ Ȼɸɪɨ ɇȾɌ ɲɚɛɥɨɧɨɜ 
ɚɧɤɟɬ, ɩɨɫɥɟ ɢɯ ɨɛɳɟɫɬɜɟɧɧɨɝɨ ɨɛɫɭɠɞɟɧɢɹ ɢ ɜɧɟɫɟɧɢɹ ɢɡɦɟɧɟɧɢɣ ɛɵɥɨ ɩɪɨɜɟɞɟɧɨ 
ɚɧɤɟɬɢɪɨɜɚɧɢɟ ɩɪɟɞɩɪɢɹɬɢɣ ɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɢ. ɂɬɨɝɢ ɚɧɚɥɢɡɚ ɩɨɫɬɭɩɢɜɲɢɯ ɨɬ 
ɩɪɟɞɩɪɢɹɬɢɣ ɚɧɤɟɬ ɜɵɹɜɢɥɢ ɹɜɧɭɸ ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɶ ɢɧɮɨɪɦɚɰɢɢ ɩɨ ɪɚɡɥɢɱɧɵɦ 
ɚɫɩɟɤɬɚɦ ɩɪɢɦɟɧɟɧɢɹ ɬɟɯɧɨɥɨɝɢɣ ɜ ɨɛɥɚɫɬɢ ɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɢ. ȼ ɬɨɦ ɱɢɫɥɟ ɢ ɩɨ ɷɬɨɣ 
ɩɪɢɱɢɧɟ ɩɪɢ ɩɨɞɝɨɬɨɜɤɟ ɫɩɪɚɜɨɱɧɢɤɚ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɪɟɡɭɥɶɬɚɬɵ ɧɚɭɱɧɨ-

ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ ɢ ɞɢɫɫɟɪɬɚɰɢɨɧɧɵɯ ɪɚɛɨɬ, ɩɪɟɞɨɫɬɚɜɥɟɧɧɵɟ ɱɥɟɧɚɦɢ ɌɊȽ 30, 

ɟɜɪɨɩɟɣɫɤɢɣ ɫɩɪɚɜɨɱɧɢɤ ɩɨ ɩɟɪɟɪɚɛɨɬɤɟ ɧɟɮɬɢ «Reference Document on Best Available 

Techniques for Mineral Oil and Gas Refineries». Ʉ ɩɟɪɫɩɟɤɬɢɜɧɵɦ ɬɟɯɧɨɥɨɝɢɹɦ ɨɬɧɟɫɟɧɵ 
ɧɟ ɬɨɥɶɤɨ ɨɬɟɱɟɫɬɜɟɧɧɵɟ ɪɚɡɪɚɛɨɬɤɢ, ɧɨ ɬɚɤɠɟ ɢ ɩɟɪɟɞɨɜɵɟ ɬɟɯɧɨɥɨɝɢɢ, ɩɪɢɦɟɧɹɟɦɵɟ 
ɧɚ ɩɪɚɤɬɢɤɟ ɡɚ ɪɭɛɟɠɨɦ, ɧɨ ɞɨ ɧɚɫɬɨɹɳɟɝɨ ɜɪɟɦɟɧɢ ɧɟ ɜɧɟɞɪɟɧɧɵɟ ɜ Ɋɨɫɫɢɣɫɤɨɣ 
Ɏɟɞɟɪɚɰɢɢ. 

ɉɨ ɢɬɨɝɚɦ ɩɨɞɝɨɬɨɜɤɢ ɫɩɪɚɜɨɱɧɢɤɚ «ɉɟɪɟɪɚɛɨɬɤɚ ɧɟɮɬɢ» ɛɵɥɢ ɫɮɨɪɦɭɥɢɪɨɜɚɧɵ 
ɫɥɟɞɭɸɳɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ, ɤɚɫɚɸɳɢɟɫɹ ɞɚɥɶɧɟɣɲɟɣ ɪɚɛɨɬɵ ɧɚɞ ɧɚɫɬɨɹɳɢɦ 
ɫɩɪɚɜɨɱɧɢɤɨɦ ɢ ɜɧɟɞɪɟɧɢɹ ɇȾɌ: 

– ɉɪɟɞɩɪɢɹɬɢɹɦ ɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɢ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɨɫɭɳɟɫɬɜɥɹɬɶ ɫɛɨɪ, 
ɫɢɫɬɟɦɚɬɢɡɚɰɢɸ ɢ ɯɪɚɧɟɧɢɟ ɫɜɟɞɟɧɢɣ ɨɛ ɭɪɨɜɧɹɯ ɷɦɢɫɫɢɣ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ, ɜ 
ɨɫɨɛɟɧɧɨɫɬɢ ɦɚɪɤɟɪɧɵɯ, ɜ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ, ɩɨɬɪɟɛɥɟɧɢɹ ɫɵɪɶɹ ɢ ɷɧɟɪɝɨɪɟɫɭɪɫɨɜ, ɚ 
ɬɚɤɠɟ ɨ ɩɪɨɜɟɞɟɧɢɢ ɦɨɞɟɪɧɢɡɚɰɢɢ ɨɫɧɨɜɧɨɝɨ ɢ ɩɪɢɪɨɞɨɨɯɪɚɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, 
ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɚɫɩɟɤɬɚɯ ɜɧɟɞɪɟɧɢɹ ɇȾɌ; 
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– ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ, ɷɤɫɩɥɭɚɬɚɰɢɢ, ɪɟɤɨɧɫɬɪɭɤɰɢɢ, ɦɨɞɟɪɧɢɡɚɰɢɢ ɨɛɴɟɤɬɨɜ 
ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ ɡɚɜɨɞɨɜ ɧɟɨɛɯɨɞɢɦɨ ɨɛɪɚɬɢɬɶ ɜɧɢɦɚɧɢɟ ɧɚ ɦɨɧɢɬɨɪɢɧɝ, 
ɤɨɧɬɪɨɥɶ ɢ ɫɧɢɠɟɧɢɟ ɮɢɡɢɱɟɫɤɢɯ ɮɚɤɬɨɪɨɜ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ; 

– ɉɪɢ ɦɨɞɟɪɧɢɡɚɰɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɢ ɩɪɢɪɨɞɨɨɯɪɚɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ 
ɤɚɱɟɫɬɜɟ ɩɪɢɨɪɢɬɟɬɧɵɯ ɤɪɢɬɟɪɢɟɜ ɜɵɛɨɪɚ ɧɨɜɵɯ ɬɟɯɧɨɥɨɝɢɣ, ɨɛɨɪɭɞɨɜɚɧɢɹ, 
ɦɚɬɟɪɢɚɥɨɜ ɫɥɟɞɭɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɨɜɵɲɟɧɢɟ ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɢ, 
ɪɟɫɭɪɫɨɫɛɟɪɟɠɟɧɢɟ, ɫɧɢɠɟɧɢɟ ɧɟɝɚɬɢɜɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɨɛɴɟɤɬɨɜ ɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɢ 
ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ. 
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ɉɪɢɥɨɠɟɧɢɟ Ⱥ (ɨɛɹɡɚɬɟɥɶɧɨɟ) 
ɉɟɪɟɱɟɧɶ ɦɚɪɤɟɪɧɵɯ ɜɟɳɟɫɬɜ  

 

№ ɩ/ɩ ɇɚɢɦɟɧɨɜɚɧɢɟ ɜɟɳɟɫɬɜɚ 

Ⱦɥɹ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ 

1 ɋɟɪɵ ɞɢɨɤɫɢɞ 

2 ɍɝɥɟɪɨɞɚ ɨɤɫɢɞ 

3 Ⱥɡɨɬɚ ɞɢɨɤɫɢɞ 

4 ɍɝɥɟɜɨɞɨɪɨɞɵ ɩɪɟɞɟɥɶɧɵɟ C1–C5 (ɢɫɤɥɸɱɚɹ ɦɟɬɚɧ) 
5 ɍɝɥɟɜɨɞɨɪɨɞɵ ɩɪɟɞɟɥɶɧɵɟ C6–C10 

6 Ɇɟɬɚɧ 

Ⱦɥɹ ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ 

1 ȼɡɜɟɲɟɧɧɵɟ ɜɟɳɟɫɬɜɚ 

2 ɇɟɮɬɟɩɪɨɞɭɤɬɵ (ɧɟɮɬɶ) 
3 ɏɉɄ 

4 ɋɭɥɶɮɢɞɵ 

5 Ⱥɦɦɨɧɢɣ-ɢɨɧ 

6 ȻɉɄ ɩɨɥɧ. 
7 Ɏɟɧɨɥ, ɝɢɞɪɨɤɫɢɛɟɧɡɨɥ 

8 pH 
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ɉɪɢɥɨɠɟɧɢɟ Ȼ (ɨɛɹɡɚɬɟɥɶɧɨɟ) 
 

ɇɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɚɹ ɨɬɪɚɫɥɶ ɨɬɥɢɱɚɟɬɫɹ ɛɨɥɶɲɢɦ ɪɚɡɧɨɨɛɪɚɡɢɟɦ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ, ɨɫɭɳɟɫɬɜɥɹɟɦɵɯ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɲɢɪɨɤɨɝɨ ɫɩɟɤɬɪɚ 
ɬɟɯɧɨɥɨɝɢɣ, ɪɚɡɥɢɱɧɵɯ ɤɚɬɚɥɢɡɚɬɨɪɨɜ, ɪɟɚɝɟɧɬɨɜ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɜɟɳɟɫɬɜ. ɗɬɨ 
ɩɪɢɜɨɞɢɬ ɤ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɫɨɡɞɚɧɢɹ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɫɩɟɰɢɚɥɶɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɢ 
ɬɟɯɧɢɱɟɫɤɢɯ ɩɪɢɟɦɨɜ, ɩɨɡɜɨɥɹɸɳɢɯ ɭɦɟɧɶɲɚɬɶ ɢɥɢ ɧɢɜɟɥɢɪɨɜɚɬɶ ɜɥɢɹɧɢɟ ɩɪɨɰɟɫɫɨɜ 
ɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɢ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ, ɫɧɢɡɢɬɶ ɤɨɥɢɱɟɫɬɜɨ ɜɪɟɞɧɵɯ ɜɵɛɪɨɫɨɜ. ɑɟɦ 
ɛɨɥɶɲɟ ɪɚɡɥɢɱɧɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɢɫɩɨɥɶɡɭɟɬɫɹ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ, ɬɟɦ 
ɛɨɥɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ɧɚɢɥɭɱɲɢɯ ɞɨɫɬɭɩɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɜ ɨɛɥɚɫɬɢ ɭɦɟɧɶɲɟɧɢɹ ɜɪɟɞɧɨɝɨ 
ɜɨɡɞɟɣɫɬɜɢɹ ɢ ɩɨɜɵɲɟɧɢɹ ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɢ ɞɨɥɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɧɚ ɞɚɧɧɨɦ 
ɩɪɟɞɩɪɢɹɬɢɢ. 

ȼɦɟɫɬɟ ɫ ɬɟɦ, ɫɭɳɟɫɬɜɭɸɬ ɬɟɯɧɨɥɨɝɢɢ ɇȾɌ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɩɪɚɤɬɢɱɟɫɤɢ ɧɚ ɜɫɟɯ 
ɩɪɟɞɩɪɢɹɬɢɹɯ ɢ ɩɪɢɦɟɧɢɦɵɟ ɤ ɧɟɫɤɨɥɶɤɢɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɩɪɨɰɟɫɫɚɦ, ɧɚɩɪɢɦɟɪ, 
ɨɱɢɫɬɤɚ ɤɢɫɥɵɯ ɝɚɡɨɜ, ɭɬɢɥɢɡɚɰɢɹ ɫɟɪɨɜɨɞɨɪɨɞɚ ɩɭɬɟɦ ɩɨɥɭɱɟɧɢɹ ɫɟɪɵ ɢɥɢ ɫɟɪɧɨɣ 
ɤɢɫɥɨɬɵ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɬɥɨɜ-ɭɬɢɥɢɡɚɬɨɪɨɜ, ɨɩɬɢɦɢɡɚɰɢɹ ɪɟɤɭɩɟɪɚɬɢɜɧɨɝɨ 
ɬɟɩɥɨɨɛɦɟɧɚ ɢ ɞɪ. Ɍɚɤɢɟ ɬɟɯɧɨɥɨɝɢɢ ɛɭɞɭɬ ɭɱɬɟɧɵ ɜ ɩɟɪɟɱɧɟ ɇȾɌ ɩɪɚɤɬɢɱɟɫɤɢ ɜɫɟɯ 
ɩɪɟɞɩɪɢɹɬɢɣ ɨɬɪɚɫɥɢ. 

 

ɉɟɪɟɱɟɧɶ ɇȾɌ 

№ ɇɚɢɦɟɧɨɜɚɧɢɟ ɇȾɌ ɉɪɢɦɟɱɚɧɢɟ 

1 Ʉɨɦɩɥɟɤɫɧɚɹ ɬɟɯɧɨɥɨɝɢɹ ɧɚ ɭɫɬɚɧɨɜɤɟ ɗɅɈɍ ɩɨ ɫɨɤɪɚɳɟɧɢɸ 
ɩɨɬɪɟɛɥɟɧɢɹ ɩɪɨɦɵɜɨɱɧɨɣ ɜɨɞɵ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɫɨɜɪɟɦɟɧɧɵɯ 
ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɵɯ ɧɟɮɬɟɪɚɫɬɜɨɪɢɦɵɯ ɞɟɷɦɭɥɶɝɚɬɨɪɨɜ, 
ɫɢɫɬɟɦɵ ɦɧɨɝɨɫɬɭɩɟɧɱɚɬɨɝɨ ɨɛɟɫɫɨɥɢɜɚɧɢɹ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ 
ɫɬɚɞɢɢ ɫɟɩɚɪɚɰɢɢ  

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 

2 ȼɵɛɨɪ ɧɚɢɛɨɥɟɟ ɬɨɱɧɵɯ ɪɟɝɭɥɹɬɨɪɨɜ ɭɪɨɜɧɹ ɩɨɜɟɪɯɧɨɫɬɢ 
ɪɚɡɞɟɥɚ ɮɚɡ ɢ ɭɪɨɜɧɟɦɟɪɨɜ ɫɪɟɞɢ ɩɨɩɥɚɜɤɨɜɵɯ ɭɪɨɜɧɟɦɟɪɨɜ, 
ɟɦɤɨɫɬɧɵɯ ɞɚɬɱɢɤɨɜ ɭɪɨɜɧɹ ɢ ɪɚɞɢɨɜɨɥɧɨɜɵɯ ɞɚɬɱɢɤɨɜ ɞɥɹ 
ɧɨɪɦɚɥɶɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɭɫɬɚɧɨɜɤɢ ɨɛɟɫɫɨɥɢɜɚɧɢɹ ɢ ɫɧɢɠɟɧɢɹ 
ɤɨɥɢɱɟɫɬɜɚ ɧɟɮɬɢ, ɩɨɩɚɞɚɸɳɟɣ ɜ ɫɬɨɱɧɵɟ ɜɨɞɵ; 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 

3 ɉɨɜɬɨɪɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɞɵ ɞɥɹ ɨɛɟɫɫɨɥɢɜɚɧɢɹ ɞɥɹ 
ɫɧɢɠɟɧɢɹ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɧɚɝɪɭɡɤɢ ɧɚ ɭɫɬɚɧɨɜɤɚɯ ɞɥɹ ɨɱɢɫɬɤɢ 
ɜɨɞɵ ɇɉɁ ɢ ɭɦɟɧɶɲɟɧɢɹ ɨɛɴɟɦɨɜ ɩɨɬɪɟɛɥɹɟɦɨɣ ɜɨɞɵ; 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ ɧɚ 
ɧɨɜɵɯ ɇɉɁ ɢ 
ɩɪɢɦɟɧɢɦɨ ɫ 
ɧɟɤɨɬɨɪɵɦɢ 

ɨɝɪɚɧɢɱɟɧɢɹɦɢ ɧɚ 
ɞɟɣɫɬɜɭɸɳɢɯ ɇɉɁ. 

4 Ɍɟɯɧɨɥɨɝɢɹ ɨɬɜɟɞɟɧɢɹ ɤɢɫɥɨɣ ɜɨɞɵ ɤɨɧɞɟɧɫɚɬɨɪɨɜ ɭɫɬɚɧɨɜɨɤ 
ȼɌ, ȺȼɌ ɜ ɤɨɥɨɧɧɭ ɨɬɩɚɪɤɢ ɤɢɫɥɨɣ ɜɨɞɵ ɜ ɡɚɤɪɵɬɵɯ ɫɢɫɬɟɦɚɯ ɢ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɫɬɚɧɨɜɨɤ ɨɬɩɚɪɤɢ ɤɢɫɥɵɯ ɫɬɨɤɨɜ ɫ ɭɫɬɚɧɨɜɨɤ ȺɌ, 
ȼɌ, ȺȼɌ ɞɥɹ ɫɧɢɠɟɧɢɹ ɡɚɝɪɹɡɧɟɧɢɹ ɫɬɨɱɧɵɯ ɜɨɞ 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 

5 Ɍɟɯɧɨɥɨɝɢɹ ɩɨɜɬɨɪɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɬɨɱɧɵɯ ɜɨɞ, 
ɨɛɪɚɡɭɸɳɢɯɫɹ ɜ ɤɨɧɞɟɧɫɚɬɨɪɟ ɜɚɤɭɭɦɧɨɣ ɤɨɥɨɧɧɵ ɭɫɬɚɧɨɜɨɤ ȼɌ 
ɢ ȺȼɌ ɧɚ ɭɫɬɚɧɨɜɤɟ ɗɅɈɍ ɫɵɪɨɣ ɧɟɮɬɢ 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 

6 Ɍɟɯɧɨɥɨɝɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɢɥɢ ɫɨɤɪɚɳɟɧɢɹ ɨɛɪɚɡɨɜɚɧɢɹ ɩɨɬɨɤɚ 
ɫɬɨɱɧɵɯ ɜɨɞ ɩɪɨɰɟɫɫɚ ɜɚɤɭɭɦɧɨɣ ɞɢɫɬɢɥɥɹɰɢɢ ɭɫɬɚɧɨɜɨɤ ȼɌ ɢ 
ȺȼɌ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɠɢɞɤɨɫɬɧɨ-ɤɨɥɶɰɟɜɵɯ ɜɚɤɭɭɦɧɵɯ 
ɧɚɫɨɫɨɜ, ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɤɨɧɞɟɧɫɚɬɨɪɨɜ, ɜɢɯɪɟɜɵɯ ɷɠɟɤɬɨɪɨɜ, 
ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɯ ɫɢɫɬɟɦ ɢ ɡɚɦɤɧɭɬɵɯ ɤɨɧɞɟɧɫɚɰɢɨɧɧɨ-
ɜɚɤɭɭɦɫɨɡɞɚɸɳɢɯ ɫɢɫɬɟɦ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜɚɤɭɭɦɧɵɯ 
ɝɢɞɪɨɰɢɪɤɭɥɹɪɧɵɯ ɚɝɪɟɝɚɬɨɜ; 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 



ɂɌɋ 30–2017 

613 
 

№ ɇɚɢɦɟɧɨɜɚɧɢɟ ɇȾɌ ɉɪɢɦɟɱɚɧɢɟ 

5 Ɍɟɯɧɨɥɨɝɢɹ ɭɬɢɥɢɡɚɰɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɧɟɤɨɧɞɟɧɫɢɪɭɟɦɵɯ 
ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɢ ɧɟɤɨɧɞɟɧɫɢɪɭɟɦɵɯ ɩɚɪɨɜ ɨɬ ɤɨɧɞɟɧɫɚɬɨɜ ɢɡ 
ɜɚɤɭɭɦɧɨɝɨ ɷɠɟɤɬɨɪɚ ɭɫɬɚɧɨɜɨɤ ȼɌ ɢ ȺȼɌ ɧɚ ɭɫɬɚɧɨɜɤɟ ɭɞɚɥɟɧɢɹ 
ɤɢɫɥɵɯ ɝɚɡɨɜ (ɜ ɤɚɱɟɫɬɜɟ ɬɚɤɨɣ ɭɫɬɚɧɨɜɤɢ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɋɄȼ 
ɢ ɇɋɄȼ, ɭɫɬɚɧɨɜɤɚ Ʉɥɚɭɫɚ), ɞɥɹ ɫɧɢɠɟɧɢɹ ɜɵɛɪɨɫɨɜ 
ɡɚɝɪɹɡɧɢɬɟɥɟɣ ɜ ɚɬɦɨɫɮɟɪɭ;  

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 

7 ɋɨɡɞɚɧɢɟ ɷɧɟɪɝɨɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ. Ɍɟɯɧɨɥɨɝɢɢ 
ɩɨɜɵɲɟɧɢɹ ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɢ ɭɫɬɚɧɨɜɨɤ ȺɌ, ȼɌ ɢ ȺȼɌ ɢ 
ɫɨɤɪɚɳɟɧɢɹ ɜɵɛɪɨɫɨɜ ɋɈ2 ɩɭɬɟɦ ɨɩɬɢɦɢɡɚɰɢɢ ɫɯɟɦɵ 
ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɰɟɫɫɨɦ, ɫɯɟɦɵ ɬɟɩɥɨɨɛɦɟɧɚ ɢ ɪɟɤɭɩɟɪɚɰɢɢ 
ɬɟɩɥɚ, ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɟɬɨɞɚ ɞɪɨɛɧɨɣ ɩɟɪɟɝɨɧɤɢ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɞɜɭɯ ɨɬɛɟɧɡɢɧɢɜɚɸɳɢɯ ɤɨɥɨɧɧ, 
ɝɚɡɨɝɟɧɟɪɚɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ (ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ) ɢ 
ɩɥɚɫɬɢɧɱɚɬɵɯ ɬɟɩɥɨɨɛɦɟɧɧɢɤɨɜ, ɚ ɬɚɤɠɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɦɟɬɨɞɨɥɨɝɢɢ ɨɩɬɢɦɢɡɚɰɢɢ ɫɨɫɬɚɜɚ ɫɵɪɶɹ ɩɭɬɟɦ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
ɤɨɥɥɨɢɞɧɨ-ɞɢɫɩɟɪɫɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɧɟɮɬɹɧɵɯ ɞɢɫɩɟɪɫɧɵɯ 
ɫɢɫɬɟɦ.  

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 

8 Ɍɟɯɧɨɥɨɝɢɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢɧɬɟɝɪɢɪɨɜɚɧɧɵɯ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɢ 
ɦɚɬɟɪɢɚɥɶɧɵɯ ɩɨɬɨɤɨɜ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɪɟɤɭɩɟɪɚɰɢɢ 
ɬɟɩɥɨɜɵɯ ɩɨɬɨɤɨɜ. 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ  

9 Ɍɟɯɧɨɥɨɝɢɢ ɨɩɬɢɦɢɡɚɰɢɢ ɩɪɨɰɟɫɫɚ ɧɚɝɪɟɜɚ ɞɥɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɟɩɥɨɬɜɨɪɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɬɨɩɥɢɜɚ ɢ 
ɫɨɤɪɚɳɟɧɢɹ ɜɵɛɪɨɫɨɜ ɜ ɚɬɦɨɫɮɟɪɭ.  

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 

10 ɉɪɢɦɟɧɟɧɢɟ ɝɨɪɟɥɨɱɧɵɯ ɭɫɬɪɨɣɫɬɜ ɭɥɭɱɲɟɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ, 
ɨɫɧɚɳɟɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɟɱɟɣ ɝɨɪɟɥɤɚɦɢ ɫ ɧɢɡɤɢɦ 
ɨɛɪɚɡɨɜɚɧɢɟɦ ɨɤɢɫɥɨɜ ɚɡɨɬɚ; 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 

11 Ɍɟɯɧɨɥɨɝɢɹ ɫɨɤɪɚɳɟɧɢɹ ɩɨɬɪɟɛɥɟɧɢɹ ɩɚɪɚ ɢ ɨɩɬɢɦɢɡɚɰɢɢ ɟɝɨ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɭɬɟɦ ɫɨɫɬɚɜɥɟɧɢɹ ɤɚɪɬɵ ɤɨɧɬɪɨɥɹ ɤɥɚɩɚɧɨɜ 
ɞɪɟɧɚɠɧɨɣ ɫɢɫɬɟɦɵ  

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 

12 Ɍɟɯɧɨɥɨɝɢɢ ɨɱɢɫɬɤɢ, ɜ ɬɨɦ ɱɢɫɥɟ ɥɨɤɚɥɶɧɨɣ, ɨɛɪɚɡɭɸɳɢɯɫɹ 
ɫɬɨɤɨɜ  

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 

13 ɋɢɫɬɟɦɵ ɭɥɚɜɥɢɜɚɧɢɹ, ɨɯɥɚɠɞɟɧɢɹ ɢ ɭɬɢɥɢɡɚɰɢɢ ɩɪɨɞɭɤɬɨɜ 
ɩɪɨɰɟɫɫɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɭɝɥɟɪɨɞɚ 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 

14 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɩɪɨɢɡɜɨɞɫɬɜɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɭɝɥɟɪɨɞɚ 
ɩɨɞ ɢɡɛɵɬɨɱɧɵɦ ɞɚɜɥɟɧɢɟɦ ɜ ɝɟɪɦɟɬɢɱɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 
ɞɥɹ ɧɨɜɵɯ 
ɭɫɬɚɧɨɜɨɤ 

15 ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɧɚɫɨɫɨɜ ɫ ɞɜɨɣɧɵɦɢ ɬɨɪɰɟɜɵɦɢ ɭɩɥɨɬɧɟɧɢɹɦɢ 
ɞɥɹ ɫɧɢɠɟɧɢɹ ɭɬɟɱɟɤ ɱɟɪɟɡ ɭɩɥɨɬɧɟɧɢɟ ɜɚɥɚ 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ  

16 ɋɢɫɬɟɦɵ ɨɩɨɪɨɠɧɟɧɢɹ ɚɩɩɚɪɚɬɨɜ ɜ ɡɚɤɪɵɬɵɟ ɞɪɟɧɚɠɧɵɟ 
ɟɦɤɨɫɬɢ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɫɛɪɨɫɨɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɫɪɟɞ ɜ 
ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɩɪɢ ɚɜɚɪɢɣɧɵɯ ɨɫɬɚɧɨɜɤɚɯ ɭɫɬɚɧɨɜɨɤ 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 

17 ɋɢɫɬɟɦɵ ɭɥɚɜɥɢɜɚɧɢɹ ɫɛɪɨɫɨɜ ɝɚɡɨɜɵɯ ɫɪɟɞ ɨɬ 
ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɯ ɤɥɚɩɚɧɨɜ ɢ ɧɚɩɪɚɜɥɟɧɢɟɦ ɢɯ ɜ ɮɚɤɟɥɶɧɵɟ 
ɫɢɫɬɟɦɵ ɢɥɢ ɜ ɫɢɫɬɟɦɭ ɭɬɢɥɢɡɚɰɢɢ ɞɥɹ ɜɵɪɚɛɨɬɤɢ ɜɬɨɪɢɱɧɨɣ 
ɷɧɟɪɝɢɢ 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 

18 ɋɠɢɝɚɧɢɟ ɨɬɯɨɞɹɳɢɯ ɝɚɡɨɜ ɩɪɨɰɟɫɫɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɭɝɥɟɪɨɞɚ ɜ 
ɩɚɪɨɜɵɯ ɤɨɬɥɚɯ ɨɛɳɟɝɨ ɧɚɡɧɚɱɟɧɢɹ ɜ ɝɨɪɟɥɤɚɯ ɛɟɫɩɥɚɦɟɧɧɨɝɨ 
ɫɠɢɝɚɧɢɹ ɝɚɡɨɜ ɢ ɜɥɚɠɧɵɯ ɨɬɯɨɞɹɳɢɯ ɝɚɡɨɜ ɜ ɫɩɟɰɢɚɥɶɧɵɯ 
ɩɚɪɨɜɵɯ ɤɨɬɥɚɯ 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 

19 ɋɢɫɬɟɦɵ ɞɨ ɭɥɚɜɥɢɜɚɧɢɹ ɢ ɧɟɣɬɪɚɥɢɡɚɰɢɢ Ɍɍ ɢɡ ɧɟɣɬɪɚɥɶɧɵɯ 
ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɞɨ ɫɨɞɟɪɠɚɧɢɹ Ɍɍ ɜ ɧɢɯ ɧɟ ɛɨɥɟɟ 100 ɦɝ/ɦ3 ɢ 
ɪɚɫɫɟɢɜɚɧɢɹ ɷɬɢɯ ɝɚɡɨɜ ɱɟɪɟɡ ɞɵɦɨɜɭɸ ɬɪɭɛɭ  

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 

20 ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɷɥɟɤɬɪɨɤɨɚɝɭɥɹɬɨɪɚ ɩɪɢ ɨɱɢɫɬɤɟ ɫɬɨɱɧɵɯ ɜɨɞ 
ɭɫɬɚɧɨɜɤɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɭɝɥɟɪɨɞɚ 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 
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№ ɇɚɢɦɟɧɨɜɚɧɢɟ ɇȾɌ ɉɪɢɦɟɱɚɧɢɟ 

21 ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɫɩɟɰɢɚɥɶɧɵɯ ɤɨɬɥɨɜ-ɭɬɢɥɢɡɚɬɨɪɨɜ ɢ ɭɫɬɚɧɨɜɨɤ 
ɞɨɠɢɝɚ ɝɚɡɨɜ ɞɥɹ ɫɧɢɠɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɨɬɯɨɞɹɳɢɯ ɝɚɡɨɜ ɢ 
ɩɨɥɭɱɟɧɢɹ ɩɚɪɚ 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 

22 ɋɢɫɬɟɦɵ ɫɛɨɪɚ ɢ ɭɬɢɥɢɡɚɰɢɢ ɤɨɤɫɨɜɨɣ ɦɟɥɨɱɢ ɧɚ ɭɫɬɚɧɨɜɤɚɯ 
ɤɨɤɫɨɜɚɧɢɹ 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 

23 Ɂɚɦɤɧɭɬɚɹ ɚɪɪɟɬɢɪɭɸɳɚɹ ɫɢɫɬɟɦɚ ɩɪɨɞɭɜɤɢ ɞɥɹ ɫɛɪɨɫɚ 
ɞɚɜɥɟɧɢɹ ɫ ɤɨɤɫɨɜɨɝɨ ɛɚɪɚɛɚɧɚ ɧɚ ɭɫɬɚɧɨɜɤɚɯ ɤɨɤɫɨɜɚɧɢɹ 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 

24 Ɋɟɤɭɩɟɪɚɰɢɹ ɤɨɤɫɨɜɨɝɨ ɝɚɡɚ ɨɬɞɭɜɤɢ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɟɝɨ ɜ 
ɤɚɱɟɫɬɜɟ ɬɨɩɥɢɜɧɨɝɨ ɝɚɡɚ ɇɉɁ 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 

25 Ɍɟɯɧɨɥɨɝɢɹ ɨɱɢɫɬɤɢ ɝɚɡɨɨɛɪɚɡɧɵɯ ɮɪɚɤɰɢɣ, ɨɬɜɨɞɢɦɵɯ ɫ ɜɟɪɯɚ 
ɤɨɥɨɧɧɵ ɨɤɢɫɥɟɧɢɹ ɛɢɬɭɦɨɜ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɫɜɵɲɟ 800 ɨɋ 
ɩɭɬɟɦ ɬɟɪɦɢɱɟɫɤɨɝɨ ɨɤɢɫɥɟɧɢɹ ɢɥɢ «ɦɨɤɪɨɣ» ɨɱɢɫɬɤɢ ɝɚɡɨɜɨɣ 
ɮɪɚɤɰɢɢ 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 

26 Ɍɟɯɧɨɥɨɝɢɹ ɨɩɬɢɦɢɡɚɰɢɢ, ɩɨɞɛɨɪɚ ɢɥɢ ɢɫɤɥɸɱɟɧɢɹ 
ɯɥɨɪɫɨɞɟɪɠɚɳɢɯ ɩɪɨɦɨɬɨɪɨɜ ɤɚɬɚɥɢɡɚɬɨɪɨɜ ɩɪɨɰɟɫɫɚ 
ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɪɢɮɨɪɦɢɧɝɚ ɢɥɢ ɤɚɬɚɥɢɡɚɬɨɪɨɜ ɩɪɨɰɟɫɫɚ 
ɢɡɨɦɟɪɢɡɚɰɢɢ ɞɥɹ ɫɧɢɠɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɨɛɪɚɡɭɸɳɢɯɫɹ 
ɩɨɥɢɯɥɨɪɢɪɨɜɚɧɧɵɯ ɞɢɛɟɧɡɨɩɚɪɚɞɢɨɤɫɢɧɨɜ (ɉɏȾȾ) ɢ 
ɞɢɛɟɧɡɨɥɮɭɪɚɧɨɜ (ɉɏȾɎ) ɩɪɢ ɪɟɝɟɧɟɪɚɰɢɢ ɤɚɬɚɥɢɡɚɬɨɪɚ.  

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 

27 ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɤɚɬɚɥɢɡɚɬɨɪɨɜ ɩɪɨɰɟɫɫɚ ɤɚɬɚɥɢɬɢɱɟɫɤɨɣ 
ɢɡɨɦɟɪɢɡɚɰɢɢ, ɧɟ ɬɪɟɛɭɸɳɢɯ ɩɪɨɦɨɬɢɪɨɜɚɧɢɹ 
ɯɥɨɪɫɨɞɟɪɠɚɳɢɦɢ ɫɨɟɞɢɧɟɧɢɹɦɢ 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 
ɞɥɹ ɧɨɜɵɯ 
ɭɫɬɚɧɨɜɨɤ 

28 Ɍɟɯɧɨɥɨɝɢɹ ɨɱɢɫɬɤɢ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɪɟɝɟɧɟɪɚɰɢɢ ɤɚɬɚɥɢɡɚɬɨɪɚ 
ɩɪɨɰɟɫɫɚ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɪɢɮɨɪɦɢɧɝɚ ɨɬ ɯɥɨɪɫɨɞɟɪɠɚɳɢɯ 
ɫɨɟɞɢɧɟɧɢɣ ɧɟɩɪɟɪɵɜɧɨɣ ɪɟɰɢɪɤɭɥɹɰɢɢ ɝɚɡɚ ɪɟɝɟɧɟɪɚɰɢɢ ɱɟɪɟɡ 
ɚɛɫɨɪɛɢɪɭɸɳɢɣ ɫɥɨɣ ɩɨɝɥɨɬɢɬɟɥɹ 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 
ɞɥɹ ɧɨɜɵɯ 
ɭɫɬɚɧɨɜɨɤ. 

ɇɟɨɛɯɨɞɢɦɨɫɬɶ 
ɪɟɤɨɧɫɬɪɭɤɰɢɢ 
ɫɭɳɟɫɬɜɭɸɳɢɯ 

ɭɫɬɚɧɨɜɨɤ ɡɚɜɢɫɢɬ 
ɨɬ ɤɨɧɫɬɪɭɤɰɢɨɧɧɵɯ 

ɨɫɨɛɟɧɧɨɫɬɟɣ 
ɭɫɬɚɧɨɜɤɢ 

ɪɟɝɟɧɟɪɚɰɢɢ 
ɤɚɬɚɥɢɡɚɬɨɪɚ. 

29 ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɛɥɨɤɨɜ ɨɫɭɲɤɢ ȼɋȽ ɢ ɫɵɪɶɹ ɩɪɨɰɟɫɫɨɜ 
ɢɡɨɦɟɪɢɡɚɰɢɢ ɢ ɝɢɞɪɨɝɟɧɢɡɚɰɢɨɧɧɵɯ ɩɪɨɰɟɫɫɨɜ ɫ 
ɩɟɪɢɨɞɢɱɟɫɤɢɦ ɩɟɪɟɤɥɸɱɟɧɢɟɦ ɧɚ ɪɟɝɟɧɟɪɚɰɢɸ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ 
ɫɨɤɪɚɬɢɬɶ ɦɟɬɚɥɥɨɟɦɤɨɫɬɶ ɭɫɬɚɧɨɜɤɢ, ɪɚɫɯɨɞɵ ɦɚɬɟɪɢɚɥɨɜ, 
ɪɟɚɝɟɧɬɨɜ, ɷɧɟɪɝɨɪɟɫɭɪɫɨɜ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ; 
 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 

30 Ʉɨɦɩɥɟɤɫɧɚɹ ɬɟɯɧɨɥɨɝɢɹ ɨɩɬɢɦɢɡɚɰɢɢ ɩɪɨɰɟɫɫɚ 
ɪɟɝɟɧɟɪɚɰɢɢ ɤɚɬɚɥɢɡɚɬɨɪɚ ɩɪɨɰɟɫɫɚ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ 
ɤɪɟɤɢɧɝɚ(– ɫɧɢɠɟɧɢɟ ɢɡɛɵɬɤɚ ɤɢɫɥɨɪɨɞɚ ɜ ɞɵɦɨɜɵɯ ɝɚɡɚɯ 
ɪɟɝɟɧɟɪɚɰɢɢ; 
– ɫɧɢɠɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɫɥɨɟ ɤɚɬɚɥɢɡɚɬɨɪɚ ɩɪɢ 
ɪɟɝɟɧɟɪɚɰɢɢ; 
– ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɟ ɩɨɞɚɱɢ ɜɨɡɞɭɯɚ ɧɚ ɭɫɬɚɧɨɜɤɚɯ ɫ ɧɟɩɨɥɧɵɦ 

ɫɨɠɠɟɧɢɟɦ ɤɨɤɫɚ ɧɚ ɫɬɚɞɢɸ ɞɨɠɢɝɚ ɋɈ ɜ ɜɵɧɨɫɧɨɦ ɤɨɬɥɟ) 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 

31 ɉɪɢɦɟɧɟɧɢɟ ɛɟɫɩɥɚɬɢɧɨɜɵɯ ɩɪɨɦɨɬɨɪɨɜ ɞɨɠɢɝɚ ɋɈ ɩɪɢ 
ɪɟɝɟɧɟɪɚɰɢɢ ɤɚɬɚɥɢɡɚɬɨɪɨɜ ɩɪɨɰɟɫɫɚ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ 

ɉɪɢɦɟɧɢɦɨ ɬɨɥɶɤɨ 
ɞɥɹ ɭɫɬɚɧɨɜɨɤ, 
ɪɚɛɨɬɚɸɳɢɯ ɜ 
ɪɟɠɢɦɟ ɩɨɥɧɨɝɨ 
ɞɨɠɢɝɚ ɫ 
ɩɪɢɦɟɧɟɧɢɟɦ 
ɩɥɚɬɢɧɨɫɨɞɟɪɠɚɳɢ
ɯ ɩɪɨɦɨɬɨɪɨɜ 
ɞɨɠɢɝɚ ɋɈ. 
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№ ɇɚɢɦɟɧɨɜɚɧɢɟ ɇȾɌ ɉɪɢɦɟɱɚɧɢɟ 

32 ɉɪɢɦɟɧɟɧɢɟ ɩɪɨɦɨɬɨɪɨɜ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ NOx ɦɨɧɨɨɤɫɢɞɨɦ 
ɭɝɥɟɪɨɞɚ ɫ ɩɨɦɨɳɶɸ ɫɩɟɰɢɚɥɶɧɵɯ ɤɚɬɚɥɢɬɢɱɟɫɤɢɯ ɞɨɛɚɜɨɤ ɩɪɢ 
ɪɟɝɟɧɟɪɚɰɢɢ ɤɚɬɚɥɢɡɚɬɨɪɚ ɩɪɨɰɟɫɫɚ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ 

ɉɪɢɦɟɧɢɦɨ 
ɬɨɥɶɤɨ ɞɥɹ 
ɭɫɬɚɧɨɜɨɤ, 
ɪɚɛɨɬɚɸɳɢɯ ɜ 
ɪɟɠɢɦɟ ɩɨɥɧɨɝɨ 
ɞɨɠɢɝɚ ɫ 
ɜɨɡɦɨɠɧɨɫɬɶɸ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
ɤɨɧɰɟɧɬɪɚɰɢɢ 
ɤɢɫɥɨɪɨɞɚ ɜ ɝɚɡɟ 
ɪɟɝɟɧɟɪɚɰɢɢ. 

33 Ɍɟɯɧɨɥɨɝɢɹ ɭɞɚɥɟɧɢɹ ɨɤɫɢɞɨɜ ɚɡɨɬɚ ɢɡ ɞɵɦɨɜɵɯ ɝɚɡɨɜ 
ɪɟɝɟɧɟɪɚɰɢɢ ɤɚɬɚɥɢɡɚɬɨɪɚ ɩɪɨɰɟɫɫɚ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ 
ɩɭɬɟɦ ɫɟɥɟɤɬɢɜɧɨɝɨ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɨɤɫɢɞɨɜ 
ɚɡɨɬɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɚɦɦɢɚɤɚ ɢɥɢ ɦɨɱɟɜɢɧɵ ɩɪɢ 
ɬɟɦɩɟɪɚɬɭɪɟ 200-500°ɋ. 

ȼ ɰɟɥɨɦ ɛɟɡ 
ɨɝɪɚɧɢɱɟɧɢɣ. Ɇɨɝɭɬ 
ɩɨɬɪɟɛɨɜɚɬɶɫɹ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ 
ɫɢɫɬɟɦɵ. 

34 Ɍɟɯɧɨɥɨɝɢɹ ɭɞɚɥɟɧɢɹ ɨɤɫɢɞɨɜ ɚɡɨɬɚ ɢɡ ɞɵɦɨɜɵɯ ɝɚɡɨɜ 
ɪɟɝɟɧɟɪɚɰɢɢ ɩɪɨɰɟɫɫɚ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ ɩɭɬɟɦ 
ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɨɤɢɫɥɟɧɢɹ ɨɡɨɧɨɦ ɞɨ 
ɨɤɫɢɞɚ ɚɡɨɬɚ (V) ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɩɨɝɥɨɳɟɧɢɟɦ ɨɤɫɢɞɚ ɜɨɞɨɣ. 

ȼ ɰɟɥɨɦ ɛɟɡ 
ɨɝɪɚɧɢɱɟɧɢɣ. 
Ɍɪɟɛɭɸɬɫɹ 
ɪɟɫɭɪɫɵ ɠɢɞɤɨɝɨ 
ɤɢɫɥɨɪɨɞɚ ɞɥɹ 
ɫɢɧɬɟɡɚ ɨɡɨɧɚ ɢ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ 
ɫɢɫɬɟɦɵ 

35 Ɍɟɯɧɨɥɨɝɢɹ ɫɧɢɠɟɧɢɹ ɜɵɛɪɨɫɨɜ ɨɤɫɢɞɨɜ ɫɟɪɵ SOx ɩɪɢ 
ɪɟɝɟɧɟɪɚɰɢɢ ɤɚɬɚɥɢɡɚɬɨɪɨɜ ɩɪɨɰɟɫɫɚ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ 
ɩɭɬɟɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɨɦɨɬɨɪɨɜ ɫɜɹɡɵɜɚɧɢɹ – ɫɩɟɰɢɚɥɶɧɵɯ 
ɤɚɬɚɥɢɬɢɱɟɫɤɢɯ ɞɨɛɚɜɨɤ ɤ ɨɫɧɨɜɧɨɦɭ ɤɚɬɚɥɢɡɚɬɨɪɭ ɫ 
ɩɨɫɥɟɞɭɸɳɢɦ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟɦ ɫɟɪɵ ɜ ɪɟɚɤɬɨɪɟ ɞɨ 
ɫɟɪɨɜɨɞɨɪɨɞɚ 

ȼ ɰɟɥɨɦ ɛɟɡ 
ɨɝɪɚɧɢɱɟɧɢɣ. 
Ɍɪɟɛɭɟɬɫɹ ɡɚɩɚɫ 
ɦɨɳɧɨɫɬɢ ɫɢɫɬɟɦɵ 
ɭɬɢɥɢɡɚɰɢɢ 
ɫɟɪɨɜɨɞɨɪɨɞɚ. 

36 Ɍɟɯɧɨɥɨɝɢɹ ɫɧɢɠɟɧɢɹ ɜɵɛɪɨɫɨɜ ɨɤɫɢɞɨɜ ɫɟɪɵ SOx ɩɪɢ 
ɪɟɝɟɧɟɪɚɰɢɢ ɤɚɬɚɥɢɡɚɬɨɪɨɜ ɩɪɨɰɟɫɫɚ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ 
ɡɚ ɫɱɟɬ ɧɟɪɟɝɟɧɟɪɚɬɢɜɧɨɣ ɦɨɤɪɨɣ ɨɱɢɫɬɤɢ (ɩɪɨɦɵɜɤɢ) ɞɵɦɨɜɵɯ 
ɝɚɡɨɜ ɪɟɝɟɧɟɪɚɰɢɢ ɳɟɥɨɱɧɵɦɢ ɪɚɫɬɜɨɪɚɦɢ ɜ 
ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɵɯ ɤɨɧɬɚɤɬɧɵɯ ɭɫɬɪɨɣɫɬɜɚɯ ɞɥɹ ɭɞɚɥɟɧɢɹ 
ɨɤɫɢɞɨɜ ɫɟɪɵ. 

ȼ ɰɟɥɨɦ ɛɟɡ 
ɨɝɪɚɧɢɱɟɧɢɣ. 
Ɍɪɟɛɭɟɬɫɹ ɡɚɩɚɫ 
ɦɨɳɧɨɫɬɢ 
ɫɢɫɬɟɦɵ 
ɧɟɣɬɪɚɥɢɡɚɰɢɢ 
ɤɢɫɥɵɯ ɫɬɨɤɨɜ. 

37 Ɍɟɯɧɨɥɨɝɢɹ ɫɧɢɠɟɧɢɹ ɜɵɛɪɨɫɨɜ ɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ (ɋɈ) ɩɪɢ 
ɪɟɝɟɧɟɪɚɰɢɢ ɤɚɬɚɥɢɡɚɬɨɪɨɜ ɩɪɨɰɟɫɫɚ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɨɦɨɬɨɪɨɜ ɞɨɠɢɝɚ ɋɈ ɜ ɋɈ2 ɫ ɩɨɦɨɳɶɸ 
ɤɚɬɚɥɢɬɢɱɟɫɤɢɯ ɞɨɛɚɜɨɤ ɤ ɤɚɬɚɥɢɡɚɬɨɪɭ ɤɪɟɤɢɧɝɚ 

ɉɪɢɦɟɧɢɦɨ 
ɬɨɥɶɤɨ ɧɚ 
ɭɫɬɚɧɨɜɤɚɯ ɫ 
ɩɨɥɧɵɦ ɞɨɠɢɝɨɦ 

38 Ɍɟɯɧɨɥɨɝɢɹ ɩɨɥɧɨɝɨ ɨɤɢɫɥɟɧɢɹ ɋɈ ɜ ɋɈ2 ɜ ɨɬɞɟɥɶɧɨɦ ɚɩɩɚɪɚɬɟ 
ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 850-1100°ɋ ɩɪɢ ɪɟɝɟɧɟɪɚɰɢɢ ɤɚɬɚɥɢɡɚɬɨɪɨɜ 
ɩɪɨɰɟɫɫɚ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ. 

ɉɪɢɦɟɧɢɦɨ 
ɬɨɥɶɤɨ ɧɚ 
ɭɫɬɚɧɨɜɤɚɯ ɫ 
ɧɟɩɨɥɧɵɦ 
ɞɨɠɢɝɨɦ. 

39 ȼɵɛɨɪ ɤɚɬɚɥɢɡɚɬɨɪɚ ɩɪɨɰɟɫɫɚ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ ɫ 
ɦɚɤɫɢɦɚɥɶɧɨɣ ɫɬɨɣɤɨɫɬɶɸ ɤ ɢɫɬɢɪɚɧɢɸ  

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 

40 ɉɪɢɦɟɧɟɧɢɟ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɫɬɭɩɟɧɟɣ ɜɵɧɨɫɧɵɯ 
ɫɟɩɚɪɚɰɢɨɧɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɜɤɥɸɱɚɸɳɢɯ ɜ ɫɟɛɹ ɛɚɬɚɪɟɢ 
ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɵɯ ɰɢɤɥɨɧɨɜ ɞɥɹ ɨɬɞɟɥɟɧɢɹ ɤɚɬɚɥɢɡɚɬɨɪɧɨɣ 
ɩɵɥɢ ɨɬ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɪɟɝɟɧɟɪɚɰɢɢ ɤɚɬɚɥɢɡɚɬɨɪɚ ɜ ɩɪɨɰɟɫɫɟ 
ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 

41 ɉɪɢɦɟɧɟɧɢɟ ɷɥɟɤɬɪɨɮɢɥɶɬɪɨɜ, ɞɥɹ ɨɬɞɟɥɟɧɢɹ ɤɚɬɚɥɢɡɚɬɨɪɧɨɣ 
ɩɵɥɢ ɨɬ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɪɟɝɟɧɟɪɚɰɢɢ ɜ ɩɪɨɰɟɫɫɟ 
ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 
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42 ɉɪɢɦɟɧɟɧɢɟ ɦɟɯɚɧɢɱɟɫɤɢɯ ɮɢɥɶɬɪɨɜ ɫ ɤɟɪɚɦɢɱɟɫɤɢɦɢ ɢɥɢ 
ɦɟɬɚɥɥɢɱɟɫɤɢɦɢ ɮɢɥɶɬɪɭɸɳɢɦɢ ɷɥɟɦɟɧɬɚɦɢ ɞɥɹ ɨɬɞɟɥɟɧɢɹ 
ɤɚɬɚɥɢɡɚɬɨɪɧɨɣ ɩɵɥɢ ɨɬ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɪɟɝɟɧɟɪɚɰɢɢ ɜ ɩɪɨɰɟɫɫɟ 
ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 

43 Ɍɟɯɧɨɥɨɝɢɹ ɚɦɢɧɨɜɨɣ ɨɱɢɫɬɤɢ ɢ ɞɨɨɱɢɫɬɤɢ ɨɬɯɨɞɹɳɢɯ ɝɚɡɨɜ, 
ɫɨɞɟɪɠɚɳɢɯ ɫɟɪɨɜɨɞɨɪɨɞ ɫ ɛɥɨɤɨɦ ɪɟɝɟɧɟɪɚɰɢɢ ɚɦɢɧɚ 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 

44 ȼɵɛɨɪ ɫɨɜɪɟɦɟɧɧɵɯ ɤɚɬɚɥɢɡɚɬɨɪɨɜ ɝɢɞɪɨɝɟɧɢɡɚɰɢɨɧɧɵɯ 
ɩɪɨɰɟɫɫɨɜ, ɩɨɡɜɨɥɹɸɳɢɯ ɫɧɢɡɢɬɶ ɬɟɦɩɟɪɚɬɭɪɭ ɩɪɨɰɟɫɫɨɜ, ɢ, ɤɚɤ 
ɫɥɟɞɫɬɜɢɟ – ɫɧɢɡɢɬɶ ɤɨɥɢɱɟɫɬɜɨ ɜɵɛɪɨɫɨɜ.  

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 

45 ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɞɥɹ ɩɪɨɰɟɫɫɚ ɝɢɞɪɨɤɪɟɤɢɧɝɚ ɰɟɧɬɪɨɛɟɠɧɵɯ 
ɧɚɫɨɫɨɜ ɫ ɬɨɪɰɟɜɵɦɢ ɭɩɥɨɬɧɟɧɢɹɦɢ ɞɨɥɠɧɵ, ɨɫɧɚɳɟɧɧɵɯ 
ɫɢɫɬɟɦɚɦɢ ɤɨɧɬɪɨɥɹ ɩɨɞɲɢɩɧɢɤɨɜ ɩɨ ɬɟɦɩɟɪɚɬɭɪɟ ɫ 
ɫɢɝɧɚɥɢɡɚɰɢɟɣ ɩɪɟɞɟɥɶɧɵɯ ɡɧɚɱɟɧɢɣ ɢ ɛɥɨɤɢɪɨɜɤɨɣ ɩɪɢ ɩɪɟɜɵ-
ɲɟɧɢɢ ɷɬɨɝɨ ɩɚɪɚɦɟɬɪɚ 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 

46 ɉɪɢɦɟɧɟɧɢɟ ɞɥɹ ɤɨɦɩɪɟɫɫɨɪɨɜ ɧɚ ɥɢɧɢɹɯ ɜɫɚɫɵɜɚɧɢɹ ɢ 
ɧɚɝɧɟɬɚɧɢɹ ɨɬɫɟɤɚɸɳɢɯ ɭɫɬɪɨɣɫɬɜ ɫ ɞɢɫɬɚɧɰɢɨɧɧɵɦ 
ɭɩɪɚɜɥɟɧɢɟɦ, ɚ ɬɚɤɠɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɟɩɚɪɚɬɨɪɨɜ ɧɚ 
ɜɫɚɫɵɜɚɸɳɢɯ ɥɢɧɢɹɯ ɤɨɦɩɪɟɫɫɨɪɨɜ. 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 

47 ɉɪɢɦɟɧɟɧɢɟ ɦɨɤɪɨɣ ɨɱɢɫɬɤɢ ɳɟɥɨɱɧɵɦ ɪɚɫɬɜɨɪɨɦ 
ɧɟɤɨɧɞɟɧɫɢɪɭɸɳɟɝɨɫɹ ɝɚɡɚ ɩɪɨɰɟɫɫɚ ɮɬɨɪɢɫɬɨɜɨɞɨɪɨɞɧɨɝɨ 
ɚɥɤɢɥɢɪɨɜɚɧɢɹ ɩɟɪɟɞ ɨɬɜɨɞɨɦ ɧɚ ɮɚɤɟɥ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ 
ɜɵɛɪɨɫɨɜ ɮɬɨɪɢɫɬɨɜɨɞɨɪɨɞɧɨɣ ɤɢɫɥɨɬɵ (HF) ɜ ɜɨɡɞɭɯ 
 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 

48 Ɍɟɯɧɨɥɨɝɢɹ ɨɫɚɠɞɟɧɢɹ ɢɥɢ ɧɟɣɬɪɚɥɢɡɚɰɢɢ ɠɢɞɤɢɯ ɫɬɨɤɨɜ 
ɩɪɨɰɟɫɫɚ ɮɬɨɪɢɫɬɨɜɨɞɨɪɨɞɧɨɝɨ ɚɥɤɢɥɢɪɨɜɚɧɢɹ 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 

49 Ɍɟɯɧɨɥɨɝɢɹ ɫɟɩɚɪɚɰɢɢ ɧɟɪɚɫɬɜɨɪɢɦɵɯ ɤɨɦɩɨɧɟɧɬɨɜ, 
ɨɛɪɚɡɨɜɚɜɲɢɯɫɹ ɧɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɩɪɨɰɟɫɫɚ 
ɮɬɨɪɢɫɬɨɜɨɞɨɪɨɞɧɨɝɨ ɚɥɤɢɥɢɪɨɜɚɧɢɹ ɞɥɹ ɭɦɟɧɶɲɟɧɢɹ 
ɜɵɛɪɨɫɨɜ ɜ ɜɨɞɭ. 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 

50 ɋɧɢɠɟɧɢɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ ɪɟɝɟɧɟɪɚɰɢɟɣ 
ɨɬɪɚɛɨɬɚɧɧɨɣ ɤɢɫɥɨɬɵ ɢ ɧɟɣɬɪɚɥɢɡɚɰɢɹ ɫɬɨɱɧɵɯ ɜɨɞ, 
ɨɛɪɚɡɭɟɦɵɯ ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɰɟɫɫɚ ɫɟɪɧɨɤɢɫɥɨɬɧɨɝɨ 
ɚɥɤɢɥɢɪɨɜɚɧɢɹ, ɩɟɪɟɞ ɧɚɩɪɚɜɥɟɧɢɟɦ ɧɚ ɨɱɢɫɬɤɭ. 

 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 

51 ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɛɥɨɤɨɜ ɄɐȺ ɢ ɦɟɦɛɪɚɧɧɵɯ ɛɥɨɤɨɜ ɞɥɹ 
ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɢɹ ɜɨɞɨɪɨɞɫɨɞɟɪɠɚɳɢɯ ɝɚɡɨɜ  

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 

52 Ɍɟɯɧɨɥɨɝɢɢ ɨɛɟɫɫɟɪɢɜɚɧɢɹ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɩɪɨɰɟɫɫɨɜ, 
ɩɨɬɪɟɛɥɹɸɳɢɯ ɜɨɞɨɪɨɞ 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 

53 Ⱦɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɢ ɫɨɤɪɚɳɟɧɢɹ ɜɵɛɪɨɫɚ ɨɩɚɫɧɵɯ ɜɟɳɟɫɬɜ ɜ 
ɜɨɡɞɭɯ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɢ ɦɧɨɝɨɤɪɚɬɧɨɣ ɷɤɫɬɪɚɤɰɢɢ 
ɪɚɫɬɜɨɪɢɬɟɥɹɦɢ ɜ ɩɪɨɰɟɫɫɚɯ ɞɟɚɫɮɚɥɶɬɢɡɚɰɢɢ, ɫɟɥɟɤɬɢɜɧɨɣ 
ɨɱɢɫɬɤɢ ɦɚɫɥɹɧɨɝɨ ɫɵɪɶɹ ɢ ɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ ɪɚɮɢɧɚɬɚ 
ɫɟɥɟɤɬɢɜɧɨɣ ɨɱɢɫɬɤɢ 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 

54 Ⱦɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɢ ɫɨɤɪɚɳɟɧɢɹ ɜɵɛɪɨɫɚ ɨɩɚɫɧɵɯ ɜɟɳɟɫɬɜ ɜ 
ɜɨɡɞɭɯ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɢɫɬɟɦɵ ɰɢɪɤɭɥɹɰɢɢ ɝɨɪɹɱɟɝɨ ɦɚɫɥɚ ɫ 
ɮɢɥɶɬɪɚɰɢɟɣ ɱɟɪɟɡ ɦɚɫɥɹɧɵɣ, ɝɚɡɨɜɵɣ ɢɥɢ   ɷɥɟɤɬɪɢɱɟɫɤɢɣ 
ɧɚɝɪɟɜɚɬɟɥɶ ɜ ɩɪɨɰɟɫɫɟ ɞɟɚɫɮɚɥɶɬɢɡɚɰɢɢ, ɫɟɥɟɤɬɢɜɧɨɣ ɨɱɢɫɬɤɢ 
ɦɚɫɥɹɧɨɝɨ ɫɵɪɶɹ, ɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ ɪɚɮɢɧɚɬɚ ɫɟɥɟɤɬɢɜɧɨɣ 
ɨɱɢɫɬɤɢ ɢ ɚɞɫɨɪɛɰɢɨɧɧɨɣ ɨɱɢɫɬɤɢ ɛɚɡɨɜɵɯ ɦɚɫɟɥ 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 

55 Ⱦɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɢ ɫɨɤɪɚɳɟɧɢɹ ɜɵɛɪɨɫɚ ɨɩɚɫɧɵɯ ɜɟɳɟɫɬɜ ɜ 
ɜɨɡɞɭɯ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɪɨɰɟɫɫɚ ɤɚɬɚɥɢɬɢɱɟɫɤɨɣ ɝɢɞɪɨɝɟɧɢɡɚɰɢɢ 
ɞɥɹ ɤɨɧɜɟɪɫɢɢ ɧɟɠɟɥɚɬɟɥɶɧɵɯ ɫɨɟɞɢɧɟɧɢɣ ɜ ɩɪɨɰɟɫɫɟ 
ɞɟɚɫɮɚɥɶɬɢɡɚɰɢɢ, ɫɟɥɟɤɬɢɜɧɨɣ ɨɱɢɫɬɤɢ ɦɚɫɥɹɧɨɝɨ ɫɵɪɶɹ, 
ɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ ɪɚɮɢɧɚɬɚ ɫɟɥɟɤɬɢɜɧɨɣ ɨɱɢɫɬɤɢ ɢ 
ɚɞɫɨɪɛɰɢɨɧɧɨɣ ɨɱɢɫɬɤɢ ɛɚɡɨɜɵɯ ɦɚɫɟɥ 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 
ɞɥɹ ɧɨɜɵɯ 
ɭɫɬɚɧɨɜɨɤ 
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№ ɇɚɢɦɟɧɨɜɚɧɢɟ ɇȾɌ ɉɪɢɦɟɱɚɧɢɟ 

56 ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɦɟɧɟɟ ɬɨɤɫɢɱɧɵɯ ɢ ɨɩɚɫɧɵɯ ɪɚɫɬɜɨɪɢɬɟɥɟɣ ɜ 
ɩɪɨɰɟɫɫɟ ɷɤɫɬɪɚɤɰɢɢ (ɇɚɩɪɢɦɟɪ, ɡɚɦɟɧɚ ɮɭɪɮɭɪɨɥɚ ɢ ɮɟɧɨɥɚ 
ɦɟɬɢɥɩɢɪɪɨɥɢɞɨɧɨɦ – N-Ɇɉ – ɜ ɩɪɨɰɟɫɫɟ ɫɟɥɟɤɬɢɜɧɨɣ ɨɱɢɫɬɤɢ 
ɦɚɫɥɹɧɨɝɨ ɫɵɪɶɹ) 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 
ɞɥɹ ɧɨɜɵɯ ɢ 

ɪɟɤɨɧɫɬɪɭɢɪɭɟɦɵɯ 
ɭɫɬɚɧɨɜɨɤ 

57 ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɦɟɧɟɟ ɨɩɚɫɧɵɯ ɜɟɳɟɫɬɜ ɧɚ ɭɫɬɚɧɨɜɤɚɯ 
ɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ ɪɚɮɢɧɚɬɚ ɫɟɥɟɤɬɢɜɧɨɣ ɨɱɢɫɬɤɢ ɦɚɫɥɹɧɨɝɨ 
ɫɵɪɶɹ ɧɚ ɩɪɨɩɚɧ ɢ ɫɦɟɫɢ ɧɚ ɨɫɧɨɜɟ ɦɟɬɢɥɷɬɢɥɤɟɬɨɧɚ (MEK) ɫ 
ɦɟɬɢɥɢɡɨɛɭɬɢɥɤɟɬɨɧɨɦ (MIBK). 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 

58 ɉɟɪɢɨɞɢɱɟɫɤɚɹ ɨɱɢɫɬɤɚ ɩɨɜɟɪɯɧɨɫɬɢ ɧɚɝɪɟɜɚ ɤɨɬɟɥɶɧɵɯ ɞɥɹ 
ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɭɧɨɫɚ ɫɚɠɟɜɵɯ ɨɛɪɚɡɨɜɚɧɢɣ ɜɦɟɫɬɟ ɫ ɩɚɪɨɦ 
ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɢɥɢ ɫɨɤɪɚɳɟɧɢɹ ɜɵɛɪɨɫɨɜ ɜ ɚɬɦɨɫɮɟɪɭ ɫ 
ɤɨɬɟɥɶɧɵɯ ɭɫɬɚɧɨɜɨɤ 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 

59 ɉɨɫɬɨɹɧɧɵɣ ɤɨɧɬɪɨɥɶ ɡɚ ɤɚɱɟɫɬɜɨɦ ɫɵɪɶɹ ɤɨɬɟɥɶɧɵɯ ɭɫɬɚɧɨɜɨɤ 
ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɢɥɢ ɫɨɤɪɚɳɟɧɢɹ ɜɵɛɪɨɫɨɜ ɜ ɚɬɦɨɫɮɟɪɭ ɫ 
ɤɨɬɟɥɶɧɵɯ ɭɫɬɚɧɨɜɨɤ 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 

60 ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɜ ɤɚɱɟɫɬɜɟ ɬɨɩɥɢɜɚ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ, ɨɱɢɫɬɤɚ 
ɬɨɩɥɢɜɧɨɝɨ ɝɚɡɚ ɇɉɁ (ɧɚɩɪɢɦɟɪ, ɧɚ ɭɫɬɚɧɨɜɤɟ ɭɞɚɥɟɧɢɹ ɤɢɫɥɵɯ 
ɝɚɡɨɜ ɞɥɹ ɭɞɚɥɟɧɢɹ H2S), ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɝɚɡɚ ɜɦɟɫɬɨ ɠɢɞɤɨɝɨ 
ɬɨɩɥɢɜɚ; 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 

61 Ɉɪɝɚɧɢɡɚɰɢɹ ɦɟɪɨɩɪɢɹɬɢɣ, ɢɫɤɥɸɱɚɸɳɢɯ ɩɨɩɚɞɚɧɢɟ ɤɨɬɟɥɶɧɨɝɨ 
ɬɨɩɥɢɜɚ ɜ ɫɢɫɬɟɦɵ ɛɵɬɨɜɨɣ ɢ ɥɢɜɧɟɜɨɣ ɤɚɧɚɥɢɡɚɰɢɢ, ɚ ɬɚɤɠɟ ɜ 
ɨɬɤɪɵɬɵɟ ɜɨɞɨɟɦɵ ɢ ɩɨɱɜɭ 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 

62 ɉɪɨɜɟɞɟɧɢɟ ɤɨɧɬɪɨɥɹ ɡɚ ɫɨɞɟɪɠɚɧɢɟɦ ɜɵɛɪɨɫɨɜ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 
ɫ ȽɈɋɌ 17.2.3.02. 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 

63 Ɉɪɝɚɧɢɡɚɰɢɹ ɷɤɨɧɨɦɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɨɩɥɢɜɚ ɞɥɹ ɩɟɱɟɣ ɇɉɁ 
ɫ ɰɟɥɶɸ ɭɦɟɧɶɲɟɧɢɹ ɜɵɛɪɨɫɨɜ ɜ ɚɬɦɨɫɮɟɪɭ ɢ ɩɨɜɵɲɟɧɢɹ 
ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɟɞɩɪɢɹɬɢɹ  

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 

64 ɉɪɢɦɟɧɟɧɢɟ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɨɛɪɚɛɨɬɤɢ ɩɨɬɨɤɨɜ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɢ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ ɩɭɬɟɦ ɜɧɟɞɪɟɧɢɹ 
ɩɪɨɰɟɫɫɨɜ ɫɟɝɪɟɝɚɰɢɢ ɫ ɰɟɥɶɸ ɷɮɮɟɤɬɢɜɧɨɣ ɨɱɢɫɬɤɢ 
ɩɨɥɭɱɚɟɦɵɯ ɦɟɧɟɟ ɢ ɛɨɥɟɟ ɤɨɧɰɟɧɬɪɢɪɭɟɦɵɯ ɫɬɨɤɨɜ. 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 
ɞɥɹ ɧɨɜɵɯ ɢ 

ɪɟɤɨɧɫɬɪɭɢɪɭɟɦɵɯ 
ɭɫɬɚɧɨɜɨɤ 

65 ɉɪɨɜɟɞɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɨɛɧɚɪɭɠɟɧɢɸ ɢ ɭɫɬɪɚɧɟɧɢɸ 
ɩɨɫɬɭɩɥɟɧɢɹ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɜ ɜɨɞɭ ɞɥɹ ɨɯɥɚɠɞɟɧɢɹ 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 

66 ɋɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɩɪɨɰɟɫɫɚ ɫɟɩɚɪɚɰɢɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ/ɜɨɞɵ 
ɩɟɪɟɞ ɧɚɱɚɥɨɦ ɩɨɞɚɱɢ ɧɚ ɭɫɬɚɧɨɜɤɭ ɨɱɢɫɬɤɢ ɜɨɞɵ ɢ ɪɚɡɞɟɥɟɧɢɹ 
ɩɨɬɨɤɨɜ ɫ ɛɨɥɶɲɢɦ ɢ ɦɟɧɶɲɢɦ ɦɨɞɟɪɠɚɧɢɟ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɜ 
ɜɨɞɟ (ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɨɬɫɬɨɣɧɵɯ ɛɚɪɚɛɚɧɨɜ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ 
ɪɟɚɝɟɧɬɨɜ ɞɥɹ ɨɛɟɡɠɢɪɢɜɚɧɢɹ ɬɜɟɪɞɵɯ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɢ 
ɢɡɜɥɟɱɟɧɢɹ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɢɡ ɜɨɞɵ, ɩɪɢɦɟɧɟɧɢɟ ɧɟɬɨɤɫɢɱɧɵɯ, 
ɩɨɞɞɚɸɳɢɯɫɹ ɛɢɨɥɨɝɢɱɟɫɤɨɦɭ ɪɚɡɥɨɠɟɧɢɸ, 
ɧɟɜɨɫɩɥɚɦɟɧɹɸɳɢɯɫɹ ɫɩɟɰɢɚɥɶɧɵɯ ɞɟɷɦɭɥɶɝɚɬɨɪɨɜ ɜ ɰɟɥɹɯ 
ɩɪɨɦɨɬɢɪɨɜɚɧɢɹ ɤɨɚɥɟɫɰɟɧɰɢɢ ɤɚɩɟɥɶ ɜɨɞɵ 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 

67 ɋɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɩɪɨɰɟɫɫɚ ɫɟɩɚɪɚɰɢɢ ɬɜɟɪɞɵɯ ɱɚɫɬɢɰ, 
ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɢ ɠɢɞɤɨɣ ɮɚɡɵ (ɩɪɢɦɟɧɟɧɢɟ ɫɦɟɫɢɬɟɥɟɣ ɫ 
ɧɢɡɤɢɦ ɫɞɜɢɝɨɦ ɞɥɹ ɫɦɟɲɢɜɚɧɢɹ ɩɪɨɦɵɜɧɨɣ ɜɨɞɵ ɢɡ ɭɫɬɚɧɨɜɨɤ 
ɗɅɈɍ, ɡɚɦɟɧɚ ɧɚɫɚɞɨɤ ɧɚ ɥɨɩɚɫɬɢ ɞɥɹ ɝɪɹɡɢ, ɫɧɢɠɟɧɢɟ 
ɬɭɪɛɭɥɟɧɬɧɨɫɬɢ, ɫɟɩɚɪɚɰɢɹ ɠɢɞɤɨɣ ɮɚɡɵ (ɫɭɫɩɟɧɡɢɢ) ɜ 
ɬɚɪɟɥɨɱɧɨɦ ɫɟɩɚɪɚɬɨɪɟ. Ʉɨɦɛɢɧɢɪɨɜɚɧɧɚɹ ɫɢɫɬɟɦɚ 
ɝɢɞɪɨɰɢɤɥɨɧɨɜ, ɲɥɚɦɨɜɚɹ ɨɱɢɫɬɤɚ ɧɚ ɭɫɬɚɧɨɜɤɟ ɗɅɈɍ ɫ ɰɟɥɶɸ 
ɬɨɪɦɨɠɟɧɢɹ ɧɚɤɨɩɥɟɧɢɹ ɢ ɭɞɚɥɟɧɢɹ ɬɜɟɪɞɵɯ ɜɟɳɟɫɬɜ, 
ɚɤɤɭɦɭɥɢɪɭɟɦɵɯ ɧɚ ɞɧɟ ɟɦɤɨɫɬɢ); 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 

68 Ɉɱɢɫɬɤɚ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɬɨɱɧɵɯ ɜɨɞ ɞɥɹ ɦɢɧɢɦɢɡɚɰɢɢ ɡɚɛɨɪɚ 
ɫɜɟɠɟɣ ɜɨɞɵ, ɧɟɨɛɯɨɞɢɦɨɣ ɞɥɹ ɞɟɹɬɟɥɶɧɨɫɬɢ ɇɉɁ 
(ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɪɟɡɟɪɜɭɚɪɚ ɱɢɫɬɨɣ ɜɨɞɵ ɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ 
ɛɥɢɡɨɫɬɢ ɨɬ ɫɢɫɬɟɦɵ ɨɱɢɫɬɤɢ ɜɨɞɵ); 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ  
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69 ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɦɩɥɟɤɫɧɵɯ ɡɚɤɪɵɬɵɯ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɫ 
ɡɚɦɤɧɭɬɵɦ ɰɢɤɥɨɦ ɜɨɞɨɩɨɥɶɡɨɜɚɧɢɹ, ɜɤɥɸɱɚɸɳɢɯ ɛɥɨɤɢ ɮɥɨɬɚɰɢɢ, 
ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɨɱɢɫɬɤɢ, ɦɟɦɛɪɚɧɧɵɟ ɢ ɭɝɨɥɶɧɵɟ ɮɢɥɶɬɪɵ, 
ɭɫɬɚɧɨɜɤɭ ɨɛɪɚɬɧɨɝɨ ɨɫɦɨɫɚ, ɦɟɦɛɪɚɧɧɵɟ ɛɢɨɪɟɚɤɬɨɪɚ (ɆȻɊ) 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 
ɞɥɹ ɧɨɜɵɯ ɢ 

ɪɟɤɨɧɫɬɪɭɢɪɭɟɦɵɯ 
ɭɫɬɚɧɨɜɨɤ 

70 ɋɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɩɪɨɰɟɞɭɪɵ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ 
ɤɚɧɚɥɢɡɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɨɜɵɲɟɧɢɹ 
ɤɚɱɟɫɬɜɚ ɫɵɪɶɟɜɵɯ ɫɬɨɤɨɜ, ɩɨɫɬɭɩɚɸɳɢɯ ɧɚ ɜɨɞɨɨɱɢɫɬɧɵɟ 
ɫɨɨɪɭɠɟɧɢɹ. 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 

71 ȼɵɞɟɥɟɧɢɟ ɨɬɞɟɥɶɧɵɯ ɩɨɬɨɤɨɜ ɜɨɞɵ ɛɟɡ ɫɨɞɟɪɠɚɧɢɹ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ, 
ɩɨɬɨɤɨɜ, ɩɟɪɢɨɞɢɱɟɫɤɢ ɡɚɝɪɹɡɧɹɟɦɵɯ ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ ɢ ɩɨɬɨɤɨɜ, 
ɩɨɫɬɨɹɧɧɨ ɡɚɝɪɹɡɧɹɟɦɵɯ ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ ɞɥɹ ɪɚɡɞɟɥɟɧɢɹ ɧɚ ɩɨɬɨɤɢ 
ɧɢɡɤɨɝɨ ɢ ɜɵɫɨɤɨɝɨ ȻɉɄ (ɛɢɨɯɢɦɢɱɟɫɤɨɝɨ ɩɨɬɪɟɛɥɟɧɢɹ ɤɢɫɥɨɪɨɞɚ), 
ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɧɚɩɪɚɜɥɹɬɶɫɹ ɧɚ ɛɢɨɯɢɦɢɱɟɫɤɭɸ ɨɱɢɫɬɤɭ, ɞɨɨɱɢɫɬɤɭ 
ɫɬɨɱɧɵɯ ɜɨɞ ɢɥɢ ɩɨɜɬɨɪɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ. 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 

72 ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɧɟɫɤɨɥɶɤɢɯ ɧɟɛɨɥɶɲɢɯ Ʉɇɋ ɜɦɟɫɬɨ ɨɞɧɨɣ 
ɤɪɭɩɧɨɝɚɛɚɪɢɬɧɨɣ 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 
ɞɥɹ ɧɨɜɵɯ ɢ 

ɪɟɤɨɧɫɬɪɭɢɪɭɟɦɵɯ 
ɭɫɬɚɧɨɜɨɤ 

73 Ɇɨɧɢɬɨɪɢɧɝ ɜɵɛɪɨɫɨɜ ɜ ɜɨɡɞɭɯ ɢ ɤɥɸɱɟɜɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɩɚɪɚɦɟɬɪɨɜ ɧɚ ɭɫɬɚɧɨɜɤɚɯ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ, 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɟɪɵ, ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɪɢɮɨɪɦɢɧɝɚ, 
ɤɚɬɚɥɢɬɢɱɟɫɤɨɣ ɢɡɨɦɟɪɢɡɚɰɢɢ, ɝɢɞɪɨɝɟɢɡɚɰɢɨɧɧɵɯ ɭɫɬɚɧɨɜɨɤ, 
ɮɚɤɟɥɶɧɵɯ ɭɫɬɚɧɨɜɨɤ 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 

74 Ɉɛɹɡɚɬɟɥɶɧɨɟ ɢɡɜɥɟɱɟɧɢɟ ɢɡ ɨɬɯɨɞɹɳɢɯ ɝɚɡɨɜ ɢ ɭɬɢɥɢɡɚɰɢɹ 
ɫɟɪɨɫɨɞɟɪɠɚɳɢɯ ɫɨɟɞɢɧɟɧɢɣ ɩɭɬɟɦ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɦɟɧɬɚɪɧɨɣ 
ɫɟɪɵ ɢ ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ. 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 

75 ɉɪɢɦɟɧɟɧɢɟ ɮɚɤɟɥɶɧɨɝɨ ɫɠɢɝɚɧɢɹ ɬɨɥɶɤɨ ɜ ɷɤɫɬɪɟɧɧɵɯ 
ɫɢɬɭɚɰɢɹɯ ɢɥɢ ɩɪɢ ɨɫɨɛɵɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɭɫɥɨɜɢɹɯ 
(ɧɚɩɪɢɦɟɪ, ɩɭɫɤ, ɨɫɬɚɧɨɜ) ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɜɵɛɪɨɫɨɜ ɜ 
ɚɬɦɨɫɮɟɪɭ ɨɬ ɮɚɤɟɥɨɜ 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 

76 Ɍɟɯɧɨɥɨɝɢɢ ɩɨ ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɢɥɢ ɫɧɢɠɟɧɢɸ ɜɵɛɪɨɫɨɜ ɫ 
ɮɚɤɟɥɶɧɨɝɨ ɝɨɪɟɧɢɹ 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 

77 ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɢɯ ɨɫɚɞɢɬɟɥɟɣ ɞɥɹ ɫɧɢɠɟɧɢɹ 
ɷɦɢɫɫɢɢ ɜ ɚɬɦɨɫɮɟɪɭ ɩɵɥɢ, ɜ ɬɨɦ ɱɢɫɥɟ ɤɚɬɚɥɢɡɚɬɨɪɧɨɣ ɢɥɢ 
ɤɨɤɫɨɜɨɣ 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 

78 ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɦɟɲɨɱɧɵɯ ɮɢɥɶɬɪɨɜ ɢɡ ɩɪɨɧɢɰɚɟɦɨɣ ɬɤɚɧɟɜɨɣ 
ɨɫɧɨɜɵ ɢɥɢ ɜɨɣɥɨɤɚ ɞɥɹ ɫɧɢɠɟɧɢɹ ɷɦɢɫɫɢɢ ɜ ɚɬɦɨɫɮɟɪɭ ɩɵɥɢ, ɜ 
ɬɨɦ ɱɢɫɥɟ ɤɚɬɚɥɢɡɚɬɨɪɧɨɣ ɢɥɢ ɤɨɤɫɨɜɨɣ 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 

79 ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɦɧɨɝɨɫɬɭɩɟɧɱɚɬɵɯ ɰɢɤɥɨɧɧɵɯ ɫɟɩɚɪɚɬɨɪɨɜ ɢɥɢ 
ɜɢɯɪɟɜɵɯ ɬɪɭɛɱɚɬɵɯ ɫɟɩɚɪɚɬɨɪɨɜ ɞɥɹ ɫɧɢɠɟɧɢɹ ɷɦɢɫɫɢɢ ɜ 
ɚɬɦɨɫɮɟɪɭ ɩɵɥɢ, ɜ ɬɨɦ ɱɢɫɥɟ ɤɚɬɚɥɢɡɚɬɨɪɧɨɣ ɢɥɢ ɤɨɤɫɨɜɨɣ 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 

80 ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɰɟɧɬɪɨɛɟɠɧɵɯ ɩɪɨɦɵɜɚɬɟɥɟɣ ɢ ɫɤɪɭɛɛɟɪɨɜ 
ȼɟɧɬɭɪɢ ɫɟɩɚɪɚɬɨɪɨɜ ɞɥɹ ɫɧɢɠɟɧɢɹ ɷɦɢɫɫɢɢ ɜ ɚɬɦɨɫɮɟɪɭ ɩɵɥɢ, 
ɜ ɬɨɦ ɱɢɫɥɟ ɤɚɬɚɥɢɡɚɬɨɪɧɨɣ ɢɥɢ ɤɨɤɫɨɜɨɣ 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 

81 ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɤɟɪɚɦɢɱɟɫɤɢɯ ɢɥɢ ɦɟɬɚɥɥɨɤɟɪɚɦɢɱɟɫɤɢɯ 
ɮɢɥɶɬɪɨɜ ɨɛɪɚɬɧɨɣ ɩɪɨɦɵɜɤɢ ɞɥɹ ɫɧɢɠɟɧɢɹ ɷɦɢɫɫɢɢ ɜ 
ɚɬɦɨɫɮɟɪɭ ɩɵɥɢ, ɜ ɬɨɦ ɱɢɫɥɟ ɤɚɬɚɥɢɡɚɬɨɪɧɨɣ ɢɥɢ ɤɨɤɫɨɜɨɣ 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 

82 ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɣ ɫɧɢɠɟɧɢɹ ɷɦɢɫɫɢɣ ɜ ɚɬɦɨɫɮɟɪɭ 
ɨɤɫɢɞɨɜ ɚɡɨɬɚ (NOx) (ɫɧɢɠɟɧɢɟ ɫɨɨɬɧɨɲɟɧɢɹ 
ɜɨɡɞɭɯ/ɬɨɩɥɢɜɨ, ɫɬɭɩɟɧɱɚɬɨɟ ɫɠɢɝɚɧɢɟ ɬɨɩɥɢɜɚ, 
ɪɟɰɢɪɤɭɥɹɰɢɹ ɞɵɦɨɜɨɝɨ ɝɚɡɚ, ɜɜɨɞ ɢɧɟɪɬɧɵɯ ɪɚɡɛɚɜɢɬɟɥɟɣ 
ɞɥɹ ɫɧɢɠɟɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɢ ɚɡɨɬɚ ɜ ɞɵɦɨɜɵɯ ɝɚɡɚɯ, 
ɢɡɛɢɪɚɬɟɥɶɧɨɟ ɤɚɬɚɥɢɬɢɱɟɫɤɨɟ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ NOx ɞɨ 
ɚɡɨɬɚ, ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɟ ɨɤɢɫɥɟɧɢɟ NOx, ɤɨɧɬɪɨɥɶ ɢ 
ɦɨɧɢɬɨɪɢɧɝ ɡɚ ɩɪɨɰɟɫɫɨɦ ɝɨɪɟɧɢɹ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ 
ɫɩɟɰɢɚɥɶɧɵɯ ɝɨɪɟɥɨɤ); 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 
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83 ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɣ ɫɧɢɠɟɧɢɹ ɷɦɢɫɫɢɢ ɜ ɚɬɦɨɫɮɟɪɭ 
ɨɤɫɢɞɨɜ ɫɟɪɵ (SOx) (ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɤɚɬɚɥɢɬɢɱɟɫɤɢɯ 
ɩɪɢɫɚɞɨɤ, ɭɫɬɚɧɨɜɤɢ ɨɱɢɫɬɤɢ ɯɜɨɫɬɨɜɵɯ ɝɚɡɨɜ, 
ɨɛɟɫɫɟɪɢɜɚɧɢɟ ɞɵɦɨɜɨɝɨ ɝɚɡɚ, ɧɟɪɟɝɟɧɟɪɚɬɢɜɧɚɹ ɨɱɢɫɬɤɚ, 
ɦɨɤɪɚɹ ɨɱɢɫɬɤɚ, ɪɟɝɟɧɟɪɚɬɢɜɧɚɹ ɨɱɢɫɬɤɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɚɛɫɨɪɛɢɪɭɸɳɟɝɨ ɪɟɚɝɟɧɬɚ, ɫɭɯɚɹ ɢɥɢ ɩɨɥɭɫɭɯɚɹ ɨɱɢɫɬɤɚ 
ɜɦɟɫɬɟ ɫ ɫɢɫɬɟɦɨɣ ɮɢɥɶɬɪɚɰɢɟɣ); 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 

84 ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɣ ɫɧɢɠɟɧɢɹ ɷɦɢɫɫɢɢ ɜ ɚɬɦɨɫɮɟɪɭ 
ɦɨɧɨɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ (ɋɈ) (ɤɨɧɬɪɨɥɶ ɢ ɦɨɧɢɬɨɪɢɧɝ 
ɩɪɨɰɟɫɫɚ ɝɨɪɟɧɢɹ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɤɚɬɚɥɢɡɚɬɨɪɨɜ ɫ 
ɩɪɨɦɨɬɨɪɚɦɢ ɨɤɢɫɥɟɧɢɹ ɦɨɧɨɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ, ɭɫɬɪɨɣɫɬɜɨ 
ɞɨɠɢɝɚ ɋɈ, ɩɪɢɫɭɬɫɬɜɭɸɳɟɝɨ ɜ ɞɵɦɨɜɵɯ ɝɚɡɚɯ); 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 

85 ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɬɥɚ–ɭɬɢɥɢɡɚɬɨɪɚ ɞɥɹ ɪɟɤɭɩɟɪɚɰɢɢ 
ɷɧɟɪɝɢɢ 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 

86 ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɨɱɢɫɬɤɢ ɝɚɡɨɜ 
ɨɬ ɫɦɟɫɢ ɨɤɫɢɞɨɜ ɫɟɪɵ ɢ ɚɡɨɬɵ, ɜɤɥɸɱɚɸɳɟɣ ɫɬɚɞɢɸ 
ɭɞɚɥɟɧɢɹ ɩɵɥɢ (ɷɥɟɤɬɪɨɮɢɥɶɬɪ), ɫɬɚɞɢɹ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ 
ɨɤɢɫɥɟɧɢɹ ɨɤɫɢɞɨɜ ɫɟɪɵ SOx ɜ ɫɟɪɧɭɸ ɤɢɫɥɨɬɭ, ɫɬɚɞɢɹ 
ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ NOx ɞɨ N2. 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 

87 Ɍɟɯɧɨɥɨɝɢɹ ɛɚɥɚɧɫɢɪɨɜɤɢ ɩɚɪɨɜ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ 
ɜɵɛɪɨɫɨɜ ɜ ɚɬɦɨɫɮɟɪɭ ɥɟɬɭɱɢɯ ɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ 
ɩɪɢɫɥɢɜɟ, ɧɚɥɢɜɟ, ɡɚɝɪɭɡɤɟ ɢ ɜɵɝɪɭɡɤɟ ɧɟɮɬɢ ɢ 
ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɢɡ ɪɟɡɟɪɜɭɚɪɨɜ, ɫɭɞɨɜ ɢɥɢ ɛɚɪɠ 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 

88 ɉɪɢɦɟɧɟɧɢɟ ɫɢɫɬɟɦ ɭɥɚɜɥɢɜɚɧɢɹ ɢ ɪɟɤɭɩɟɪɚɰɢɢ ɩɚɪɨɜ 
ɥɟɬɭɱɢɯ ɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɬɟɯɧɨɥɨɝɢɣ ɚɛɫɨɪɛɰɢɢ, ɚɞɫɨɪɛɰɢɢ, ɦɟɦɛɪɚɧɨɣ ɫɟɩɚɪɚɰɢɢ, 
ɞɜɭɯɫɬɭɩɟɧɱɚɬɨɣ ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ ɤɨɧɞɟɧɫɚɰɢɟɣ, 
ɝɢɛɪɢɞɧɵɯ ɫɢɫɬɟɦ. 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 

89 Ɍɟɯɧɨɥɨɝɢɢ ɬɟɪɦɢɱɟɫɤɨɝɨ ɢ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɨɤɢɫɥɟɧɢɹ 
ɥɟɬɭɱɢɯ ɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 

90 Ɍɟɯɧɨɥɨɝɢɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɨɱɢɫɬɤɢ ɲɥɚɦɚ, 
ɧɚɩɪɚɜɥɟɧɧɵɟ ɧɚ ɨɫɭɲɟɧɢɟ ɢ/ɢɥɢ ɨɛɟɡɦɚɫɥɢɜɚɧɢɟ ɫ 
ɩɨɦɨɳɶɸ ɰɟɧɬɪɨɛɟɠɧɵɯ ɞɟɤɚɧɬɟɪɨɜ ɢɥɢ ɩɚɪɨɜɵɯ ɫɭɲɢɥɨɤ 
ɞɥɹ ɫɧɢɠɟɧɢɹ ɨɛɳɟɝɨ ɨɛɴɟɦɚ ɲɥɚɦɚ 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 

91 Ɍɟɯɧɨɥɨɝɢɢ ɩɨɜɬɨɪɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɲɥɚɦɚ ɧɚ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɭɫɬɚɧɨɜɤɚɯ ɢɥɢ ɜ ɤɚɱɟɫɬɜɟ ɤɨɬɟɥɶɧɨɝɨ 
ɬɨɩɥɢɜɚ 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ 
ɬɨɥɶɤɨ ɬɟɯ ɲɥɚɦɨɜ, 

ɤɨɬɨɪɵɟ 
ɫɨɨɬɜɟɬɫɬɜɭɸɬ 

ɬɪɟɛɨɜɚɧɢɹɦ ɞɥɹ 
ɩɟɪɟɪɚɛɨɬɤɢ ɧɚ 

ɭɫɬɚɧɨɜɤɟ ɫ 
ɧɟɨɛɯɨɞɢɦɨɣ 

ɨɱɢɫɬɤɨɣ 
92 ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɦɢɤɪɨɛɢɨɥɨɝɢɱɟɫɤɢɯ ɬɟɯɧɨɥɨɝɢɣ 

ɭɬɢɥɢɡɚɰɢɢ ɲɥɚɦɨɜ  
Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 

93 Ɍɟɯɧɨɥɨɝɢɹ ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɣɬɪɚɥɢɡɨɜɚɧɧɵɯ ɤɢɫɥɵɯ 
ɝɭɞɪɨɧɨɜ ɜ ɝɪɚɧɭɥɢɪɨɜɚɧɧɨɟ ɬɨɩɥɢɜɨ ɞɥɹ ɫɠɢɝɚɧɢɹ ɧɚ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ ɢɥɢ ɰɟɦɟɧɬɧɵɯ ɡɚɜɨɞɚɯ 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 

94 ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɪɟɡɟɪɜɭɚɪɨɜ ɫɩɟɰɢɚɥɶɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɫ 
ɭɦɟɧɶɲɟɧɢɟɦ ɨɛɴɟɦɚ ɝɚɡɨɜɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɢ 
ɫɩɟɰɢɚɥɶɧɵɯ ɭɩɥɨɬɧɢɬɟɥɟɣ 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 

95 ɋɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɢ ɤɨɧɬɪɨɥɹ ɡɚ ɷɤɫɩɥɭɚɬɚɰɢɟɣ 
ɪɟɡɟɪɜɭɚɪɨɜ, ɨɛɧɚɪɭɠɟɧɢɹ ɭɬɟɱɟɤ ɢ ɩɟɪɟɥɢɜɨɜ 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 

96 Ɍɟɯɧɨɥɨɝɢɢ ɩɪɨɩɚɪɤɢ ɢ ɩɨɞɝɨɬɨɜɤɢ ɰɢɫɬɟɪɧ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɡɚɦɤɧɭɬɵɯ ɪɟɰɢɪɤɭɥɹɰɢɨɧɧɵɯ ɫɢɫɬɟɦ ɢ 
ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɵɯ ɦɨɸɳɢɯ ɪɟɚɝɟɧɬɨɜ, ɡɚɤɪɵɬɵɯ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɩɨ ɨɬɜɨɞɭ ɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ ɪɚɛɨɱɢɯ ɫɪɟɞ 
ɢ ɦɨɸɳɢɯ ɪɚɫɬɜɨɪɨɜ. 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 
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№ ɇɚɢɦɟɧɨɜɚɧɢɟ ɇȾɌ ɉɪɢɦɟɱɚɧɢɟ 

97 ɍɩɪɚɜɥɟɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɩɪɨɰɟɫɫɚɦɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ȺɋɍɌɉ ɫ ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ ɫɢɫɬɟɦɨɣ ɧɚ ɛɚɡɟ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɨɣ 
ɬɟɯɧɢɤɢ ɢ ɨɧ-ɥɚɣɧ ɚɧɚɥɢɡɚɬɨɪɨɜ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɡɧɚɱɢɬɟɥɶɧɨ 
ɫɧɢɡɢɬɶ ɜɟɪɨɹɬɧɨɫɬɢ ɨɬɤɥɨɧɟɧɢɣ ɨɬ ɩɚɪɚɦɟɬɪɨɜ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ, ɚ ɬɚɤɠɟ ɨɫɭɳɟɫɬɜɥɹɬɶ ɤɨɧɬɪɨɥɶ ɡɚ 
ɫɨɫɬɨɹɧɢɟɦ ɜɨɡɞɭɲɧɨɣ ɫɪɟɞɵ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɇɉɁ 
 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 

98 ȼɧɟɞɪɟɧɢɟ ɱɚɫɬɨɬɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɧɚ ɷɥɟɤɬɪɢɱɟɫɤɢɯ 
ɩɪɢɜɨɞɚɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɩɨɜɵɲɟɧɢɹ 
ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɢ 

Ɉɛɳɟɩɪɢɦɟɧɢɦɨ 

99 Ɍɟɯɧɨɥɨɝɢɢ ɢɧɬɟɝɪɚɰɢɢ ɇɉɁ ɢ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ ɡɚ ɫɱɟɬ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɟɫɭɪɫɨɜ ɢ ɩɪɨɞɭɤɬɨɜ, ɩɪɨɢɡɜɨɞɢɦɵɯ ɧɚ ɇɉɁ 
(ɬɨɩɥɢɜɧɵɣ ɝɚɡ, ɫɠɢɠɟɧɧɵɣ ɝɚɡ, ɤɨɬɟɥɶɧɨɟ ɬɨɩɥɢɜɨ). 

ɉɪɢɦɟɧɢɦɨ ɩɪɢ 
ɫɬɪɨɢɬɟɥɶɫɬɜɟ 
ɧɨɜɵɯ ɇɉɁ ɢ 

ɪɟɤɨɧɫɬɪɭɤɰɢɢ 
ɞɟɣɫɬɜɭɸɳɢɯ 
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ɉɪɢɥɨɠɟɧɢɟ ȼ (ɨɛɹɡɚɬɟɥɶɧɨɟ) 
ɉɟɪɟɱɟɧɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ 

 

ȼɧɟɞɪɟɧɢɟ ɜ ɰɟɥɨɦ ɩɨ ɇɉɁ ɧɚɢɥɭɱɲɢɯ ɞɨɫɬɭɩɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɩɨɡɜɨɥɢɬ ɞɨɫɬɢɝɚɬɶ 
ɭɤɚɡɚɧɧɵɯ ɜ ɬɚɛɥɢɰɟ ɭɪɨɜɧɟɣ ɜɨɡɞɟɣɫɬɜɢɣ ɜ ɩɟɪɟɫɱɟɬɟ ɧɚ ɟɞɢɧɢɰɭ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɡɚɜɨɞɚ ɩɨ ɫɵɪɶɸ. 

 

№ ɇȾɌ 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ 

ɩɨɤɚɡɚɬɟɥɶ 
ȿɞɢɧɢɰɚ 

ɢɡɦɟɪɟɧɢɹ 
Ⱦɢɚɩɚɡɨɧ 
(ɡɧɚɱɟɧɢɟ) 

Ⱦɥɹ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ 

5,9,18,19,35,36,52,60,62,73,74,83,86 ɋɟɪɵ ɞɢɨɤɫɢɞ ɤɝ/ɬ  ≤0,32 

7,9,18-19, 30,31,37,38,62,73,84 ɍɝɥɟɪɨɞɚ ɨɤɫɢɞ ɤɝ/ɬ  ≤0,096 

9,10,18-19,32-34,62,73,82,86 Ⱥɡɨɬɚ ɞɢɨɤɫɢɞ ɤɝ/ɬ  ≤0,085 

13-17,21,22,23,62,73,87-89,94-96 
ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ C1–C5 
(ɢɫɤɥɸɱɚɹ ɦɟɬɚɧ) 

ɤɝ/ɬ  ≤0,08 

13-17,21,22,23,62,73,87-89,94-96 ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ C6–C10 

ɤɝ/ɬ  ≤0,05 

13-17,24,62,73,87-89,94-96 Ɇɟɬɚɧ ɤɝ/ɬ  ≤0,036 

Ⱦɥɹ ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ 

1,2, 4,5,12,20,61,67, ȼɡɜɟɲɟɧɧɵɟ 
ɜɟɳɟɫɬɜɚ 

ɤɝ/ɬ  ≤0,08 

1,2,12,20,61,65,66,71 ɇɟɮɬɟɩɪɨɞɭɤɬɵ 
(ɧɟɮɬɶ) 

ɤɝ/ɬ  ≤0,02 

1,2, 4,5,12,20 ɏɉɄ ɤɝ/ɬ ≤0,10 

1,2, 4,5,12 ɋɭɥɶɮɢɞɵ ɤɝ/ɬ  ≤0,008 

1,2, 4,5,12 Ⱥɦɦɨɧɢɣ-ɢɨɧ ɤɝ/ɬ  ≤0,02 

1,2, 4,5,12,20,71 ȻɉɄ ɩɨɥɧ. ɤɝ/ɬ  ≤0,002 

1,2, 4,5,12,20 Ɏɟɧɨɥ, 
ɝɢɞɪɨɤɫɢɛɟɧɡɨɥ 

ɝ/ɬ  ≤0,5 
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ɉɊɂɅɈɀȿɇɂȿ Ƚ (ɨɛɹɡɚɬɟɥɶɧɨɟ) 
ɗɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɶ 

 

1 Ʉɪɚɬɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɨɬɪɚɫɥɢ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɪɟɫɭɪɫɨ- ɢ ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɹ 

ɇɟɮɬɟɩɟɪɟɪɚɛɨɬɤɚ ɢ ɧɟɮɬɟɯɢɦɢɹ ɹɜɥɹɸɬɫɹ ɨɞɧɢɦɢ ɢɡ ɫɚɦɵɯ ɷɧɟɪɝɨɟɦɤɢɯ 
ɩɪɨɢɡɜɨɞɫɬɜ ɢ ɭɪɨɜɟɧɶ ɷɧɟɪɝɨɡɚɬɪɚɬ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ ɫɬɟɩɟɧɢ ɜɥɢɹɟɬ ɧɚ ɫɟɛɟɫɬɨɢɦɨɫɬɶ 
ɝɨɬɨɜɨɣ ɩɪɨɞɭɤɰɢɢ. ɍɱɢɬɵɜɚɹ ɩɪɨɞɨɥɠɚɸɳɢɣɫɹ ɪɨɫɬ ɫɩɪɨɫɚ ɧɚ ɷɧɟɪɝɨɧɨɫɢɬɟɥɢ ɢ ɜɫɟ 
ɛɨɥɟɟ ɭɠɟɫɬɨɱɚɸɳɢɟɫɹ ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ, ɪɟɚɥɢɡɚɰɢɹ ɢɧɢɰɢɚɬɢɜ ɩɨ 
ɨɩɬɢɦɢɡɚɰɢɢ ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɢɨɛɪɟɬɚɟɬ ɠɢɡɧɟɧɧɭɸ ɧɟɨɛɯɨɞɢɦɨɫɬɶ. ɋɧɢɠɟɧɢɟ 
ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɹ ɢ ɫɜɹɡɚɧɧɨɝɨ ɫ ɧɢɦ ɜɵɛɪɨɫɚ ɩɚɪɧɢɤɨɜɵɯ ɝɚɡɨɜ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ 
ɲɢɪɨɤɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɤ ɜɟɞɟɧɢɸ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ 
ɞɟɹɬɟɥɶɧɨɫɬɢ ɧɚ ɦɧɨɝɢɯ ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ ɩɪɟɞɩɪɢɹɬɢɹɯ, ɚ ɬɚɤɠɟ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɨɳɭɬɢɦɵɟ ɩɪɟɢɦɭɳɟɫɬɜɚ ɞɥɹ ɛɢɡɧɟɫɚ. ɗɬɨ ɤɥɸɱɟɜɨɣ ɮɚɤɬɨɪ 
ɨɛɟɫɩɟɱɟɧɢɹ ɤɨɦɦɟɪɱɟɫɤɨɣ ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ ɢ ɫɨɨɬɜɟɬɫɬɜɢɹ ɩɪɟɞɩɪɢɹɬɢɹ 
ɷɤɨɥɨɝɢɱɟɫɤɢɦ ɬɪɟɛɨɜɚɧɢɹɦ. Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɹ ɞɨɥɠɧɨ ɫɬɚɬɶ 
ɧɟɨɬɴɟɦɥɟɦɨɣ ɱɚɫɬɶɸ ɭɩɪɚɜɥɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɩɪɨɰɟɫɫɨɦ ɢ ɡɚɜɨɞɨɦ ɜ ɰɟɥɨɦ ɞɥɹ 
ɞɨɫɬɢɠɟɧɢɹ ɨɩɬɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɹ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɩɨɫɬɚɜɥɟɧɧɵɯ 
ɡɚɞɚɱ. 

Ⱦɥɹ ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɣ ɨɬɪɚɫɥɢ ɪɚɫɯɨɞɵ ɧɚ ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɟ 
ɡɚɧɢɦɚɸɬ ɨɞɧɭ ɢɡ ɫɚɦɵɯ ɡɧɚɱɢɦɵɯ ɩɨɡɢɰɢɣ ɜ ɩɟɪɟɱɧɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɡɚɬɪɚɬ, 
ɨɛɵɱɧɨ – ɜɬɨɪɭɸ ɩɨɫɥɟ ɡɚɬɪɚɬ ɧɚ ɢɫɯɨɞɧɨɟ ɫɵɪɶɟ. ȼ ɪɚɦɤɚɯ ɛɨɥɶɲɢɧɫɬɜɚ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɧɚ ɩɪɟɞɩɪɢɹɬɢɹɯ ɧɟɮɬɟɯɢɦɢɢ ɢɥɢ ɇɉɁ ɭɪɨɜɟɧɶ 
ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɨɞɜɟɪɠɟɧ ɫɭɳɟɫɬɜɟɧɧɵɦ ɤɨɥɟɛɚɧɢɹɦ, ɫɜɹɡɚɧɧɵɦ ɫ 
ɢɡɦɟɧɹɸɳɢɦɢɫɹ ɭɫɥɨɜɢɹɦɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ, ɪɟɚɥɢɡɚɰɢɟɣ ɪɚɡɥɢɱɧɵɯ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɫɬɪɚɬɟɝɢɣ, ɚ ɬɚɤɠɟ ɧɟɞɨɫɬɚɬɨɱɧɵɦ ɭɪɨɜɧɟɦ ɤɨɧɬɪɨɥɹ ɢɥɢ 
ɧɟɜɨɡɦɨɠɧɨɫɬɶɸ ɱɟɬɤɨɝɨ ɜɵɹɜɥɟɧɢɹ ɧɟɷɤɨɧɨɦɢɱɧɵɯ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ. 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɝɥɭɛɢɧɵ ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɮɬɢ, ɟɟ ɫɨɫɬɚɜɚ, ɚɫɫɨɪɬɢɦɟɧɬɚ ɢ 
ɤɚɱɟɫɬɜɚ ɰɟɥɟɜɵɯ ɩɪɨɞɭɤɬɨɜ, ɬɟɯɧɢɱɟɫɤɨɝɨ ɭɪɨɜɧɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɞɪɭɝɢɯ ɮɚɤɬɨɪɨɜ 
ɪɚɫɯɨɞ ɷɧɟɪɝɢɢ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ ɡɚɜɨɞɨɜ 
ɷɤɜɢɜɚɥɟɧɬɟɧ 6–10 % ɩɟɪɟɪɚɛɚɬɵɜɚɟɦɨɣ ɧɟɮɬɢ. ɂɡ ɨɛɳɟɝɨ ɤɨɥɢɱɟɫɬɜɚ ɩɨɬɪɟɛɥɹɟɦɨɣ 
ɷɧɟɪɝɢɢ 55–65 % ɩɪɢɯɨɞɢɬɫɹ ɧɚ ɞɨɥɸ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɬɨɩɥɢɜɚ, 30–35% – ɧɚ 
ɬɟɩɥɨɜɭɸ ɢ 8–12% –ɧɚ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ [47] 

ɉɨɫɤɨɥɶɤɭ ɪɨɫɫɢɣɫɤɢɟ ɇɉɁ ɨɬɥɢɱɚɸɬɫɹ ɜɵɫɨɤɨɣ ɷɧɟɪɝɨɟɦɤɨɫɬɶɸ, ɦɟɪɵ ɩɨ 
ɷɤɨɧɨɦɢɢ ɷɧɟɪɝɢɢ ɞɚɞɭɬ ɢɦ ɫɭɳɟɫɬɜɟɧɧɵɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɢ ɷɤɨɥɨɝɢɱɟɫɤɢɣ ɜɵɢɝɪɵɲ. 

ɇɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɚɹ ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɹɜɥɹɟɬɫɹ 
ɨɞɧɨɣ ɢɡ ɧɚɢɛɨɥɟɟ ɷɧɟɪɝɨɟɦɤɢɯ ɨɬɪɚɫɥɟɣ ɧɚɪɨɞɧɨɝɨ ɯɨɡɹɣɫɬɜɚ. ȼ ɫɪɟɞɧɟɦ ɧɚ 
ɪɨɫɫɢɣɫɤɢɯ ɇɉɁ ɭɞɟɥɶɧɵɟ ɷɧɟɪɝɨɡɚɬɪɚɬɵ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫɨɫɬɚɜɥɹɸɬ ɨɤɨɥɨ 0,135 

ɬ.ɭ.ɬ. ɧɚ 1 ɬɨɧɧɭ ɩɟɪɟɪɚɛɨɬɚɧɧɨɣ ɧɟɮɬɢ, ɱɬɨ ɷɤɜɢɜɚɥɟɧɬɧɨ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɞɥɹ ɩɪɨɢɡ-

ɜɨɞɫɬɜɚ ɷɧɟɪɝɢɢ 9,5 % ɧɟɮɬɢ, ɩɟɪɟɪɚɛɨɬɚɧɧɨɣ ɧɚ ɩɪɟɞɩɪɢɹɬɢɹɯ ɨɬɪɚɫɥɢ. Ɍɚɤɨɣ 
ɭɪɨɜɟɧɶ ɷɧɟɪɝɨɡɚɬɪɚɬ ɩɪɟɜɵɲɚɟɬ ɞɨɫɬɢɝɧɭɬɵɟ ɩɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɵɯ ɫɨɜɪɟɦɟɧɧɵɯ, 
ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɪɨɫɫɢɣɫɤɢɯ ɇɉɁ, ɧɚ 25-30 %. Ⱦɨɥɹ ɷɧɟɪɝɨɡɚɬɪɚɬ ɜ ɨɛɳɢɯ ɡɚɬɪɚɬɚɯ ɇɉɁ 
ɧɚ ɩɟɪɟɪɚɛɨɬɤɭ ɧɟɮɬɢ (ɬɚɤ ɧɚɡɵɜɚɟɦɚɹ ɷɧɟɪɝɟɬɢɱɟɫɤɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɩɪɨɰɟɫɫɢɧɝɚ) 
ɞɨɫɬɢɝɥɚ ɜ ɫɪɟɞɧɟɦ ɩɨ ɪɨɫɫɢɣɫɤɢɦ ɇɉɁ ɭɪɨɜɧɹ ɛɨɥɟɟ 50 %. ȼ ɬɨ ɜɪɟɦɹ, ɤɚɤ ɞɨɥɹ 
ɷɧɟɪɝɨɡɚɬɪɚɬ ɜ ɨɛɳɢɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɪɚɫɯɨɞɚɯ ɡɚɪɭɛɟɠɧɵɯ ɇɉɁ ɫɨɫɬɚɜɥɹɟɬ ɞɨ 
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40%, ɚ ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɡɚɬɪɚɬɵ ɫɨɫɬɚɜɥɹɸɬ 3000 – 3500 ɆȾɠ ɢɥɢ 0,100 – 0,114 ɬ.ɭ.ɬ. ɧɚ 
1 ɬ ɩɟɪɟɪɚɛɚɬɵɜɚɟɦɨɣ ɧɟɮɬɢ. 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ (ɌɗɊ) ɜ ɩɪɨɰɟɫɫɚɯ ɩɟɪɟɪɚɛɨɬɤɢ 
ɧɟɮɬɢ ɜ Ɋɨɫɫɢɢ ɧɚ 44 % ɜɵɲɟ, ɱɟɦ ɜ ɋɒȺ, ɢ ɧɚ 31 % ɜɵɲɟ, ɱɟɦ ɜ əɩɨɧɢɢ. ɗɬɨ ɫɜɹɡɚɧɨ, 
ɜ ɱɚɫɬɧɨɫɬɢ, ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɭɫɬɚɪɟɜɲɢɯ ɬɟɯɧɨɥɨɝɢɣ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɫɪɨɤ ɫɥɭɠɛɵ 
ɤɨɬɨɪɨɝɨ ɜ 2-3 ɪɚɡɚ ɩɪɟɜɵɲɚɟɬ ɧɨɪɦɚɬɢɜɧɵɣ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ Ɋɨɫɫɢɢ 
ɧɟɢɫɩɨɥɶɡɭɟɦɵɣ ɩɨɬɟɧɰɢɚɥ ɷɧɟɪɝɨɫɛɟɪɟɠɟɧɢɹ ɨɰɟɧɢɜɚɟɬɫɹ ɜ 40% ɨɬ ɫɨɜɪɟɦɟɧɧɨɝɨ 
ɷɧɟɪɝɨɫɛɟɪɟɠɟɧɢɹ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɏɟɞɟɪɚɥɶɧɨɣ ɰɟɥɟɜɨɣ ɩɪɨɝɪɚɦɦɨɣ «ɗɧɟɪɝɨɷɮɮɟɤɬɢɜɧɚɹ 
ɷɤɨɧɨɦɢɤɚ ɌɗɄ» ɢ «ɗɧɟɪɝɟɬɢɱɟɫɤɨɣ ɫɬɪɚɬɟɝɢɢ Ɋɨɫɫɢɢ ɧɚ ɩɟɪɢɨɞ ɞɨ 2020 ɝ.» 
ɩɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ, ɬɟɩɥɚ ɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ Ɋɨɫɫɢɢ ɞɨɥɠɧɨ ɛɵɬɶ ɫɧɢɠɟɧɨ 
ɩɪɢɦɟɪɧɨ ɧɚ 5 ɦɥɧ.ɬ ɭ.ɬ. ɬɨɩɥɢɜɚ ɡɚ ɫɱɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɧɨɜɵɯ ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɵɯ 
ɷɧɟɪɝɨɫɢɫɬɟɦ, ɩɟɪɟɞɨɜɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ, ɫɨɜɪɟɦɟɧɧɵɯ ɜɢɞɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɢ ɞɪ. 

Ⱦɥɹ ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɣ ɨɬɪɚɫɥɢ ɯɚɪɚɤɬɟɪɧɵ ɷɧɟɪɝɨɟɦɤɢɟ ɩɪɨɰɟɫɫɵ 
ɩɪɨɢɡɜɨɞɫɬɜɚ. ɉɨ ɞɚɧɧɵɦ ɈȺɈ «ȼɇɂɉɂɧɟɮɬɶ» [48] Ɋɨɫɫɢɹ ɬɪɚɬɢɬ ɡɧɚɱɢɬɟɥɶɧɨ ɛɨɥɶɲɟ 
ɌɗɊ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ 1 ɬɵɫ. ɬ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ (ɪɢɫɭɧɨɤ 1), ɱɟɦ ɞɪɭɝɢɟ ɝɨɫɭɞɚɪɫɬɜɚ. 
Ɍɚɤɠɟ ɩɨ ɩɨɤɚɡɚɬɟɥɹɦ ɷɧɟɪɝɨɟɦɤɨɫɬɢ ɫɢɬɭɚɰɢɹ ɜ ɪɨɫɫɢɣɫɤɨɣ ɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɟ 
ɡɧɚɱɢɬɟɥɶɧɨ ɯɭɠɟ ɦɢɪɨɜɨɣ ɩɪɚɤɬɢɤɢ (ɪɢɫɭɧɨɤ 2) [49]. 

 
Ɋɢɫɭɧɨɤ 1 – Ɂɚɬɪɚɬɵ ɷɧɟɪɝɢɢ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ 1 ɬɵɫ. ɬ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ (ɬ ɧ.ɷ.) 

 

 
Ɋɢɫɭɧɨɤ 2 – ɋɨɨɬɧɨɲɟɧɢɟ ɢɧɞɟɤɫɚ ɷɧɟɪɝɨɟɦɤɨɫɬɢ 

ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɣ ɨɬɪɚɫɥɢ ɜ Ɋɨɫɫɢɢ ɢ ɦɢɪɟ, %. 
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ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɪɟɤɨɧɫɬɪɭɤɰɢɹ ɩɪɢɜɨɞɢɬ ɤ ɪɟɡɤɨɦɭ ɭɜɟɥɢɱɟɧɢɸ 
ɩɨɬɪɟɛɥɟɧɢɹ ɜɫɟɯ ɜɢɞɨɜ ɷɧɟɪɝɨɧɨɫɢɬɟɥɟɣ ɧɚ ɇɉɁ: ɬɨɩɥɢɜɚ, ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɜɨɞɵ, 
ɜɨɞɹɧɨɝɨ ɩɚɪɚ. ɉɟɪɟɯɨɞ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɫɨɜɪɟɦɟɧɧɵɯ ɦɨɬɨɪɧɵɯ ɬɨɩɥɢɜ ɩɪɢ 
ɨɞɧɨɜɪɟɦɟɧɧɨɦ ɭɝɥɭɛɥɟɧɢɢ ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɮɬɢ ɞɨ 85 % ɨɛɭɫɥɚɜɥɢɜɚɟɬ ɪɨɫɬ 

ɩɨɬɪɟɛɥɟɧɢɹ ɌɗɊ ɧɚ 1 ɬ ɫɵɪɨɣ ɧɟɮɬɢ [50]: 

– 55-65 ɤɝ ɬɨɩɥɢɜɚ; 
– 80-110 ɤȼɬ◦ɱ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ; 
– 0,2-0,3 Ƚɤɚɥ ɜɨɞɹɧɨɝɨ ɩɚɪɚ; 
– 18-22 ɦ³ ɨɛɨɪɨɬɧɨɣ ɜɨɞɵ. 

ɗɬɨ ɬɪɟɛɭɟɬ ɪɚɡɪɚɛɨɬɤɢ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɫɧɢɠɟɧɢɸ ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɹ ɢ 
ɩɨɜɵɲɟɧɢɸ ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɢ. 

Ʉ ɨɫɧɨɜɧɵɦ ɧɚɩɪɚɜɥɟɧɢɹɦ ɫɨɤɪɚɳɟɧɢɹ ɩɨɬɪɟɛɥɟɧɢɹ ɷɧɟɪɝɢɢ ɧɚ ɇɉɁ ɨɬɧɨɫɹɬɫɹ: 
1) ɡɚɦɟɧɚ ɭɫɬɚɪɟɜɲɟɝɨ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɨɜɪɟɦɟɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ (ɩɟɱɢ, 

ɤɨɬɥɵ-ɭɬɢɥɢɡɚɬɨɪɵ, ɧɚɫɨɫɵ ɢ ɞɪ.); 
2) ɪɟɚɥɢɡɚɰɢɹ ɢɦɟɸɳɢɯɫɹ ɪɟɡɟɪɜɨɜ ɷɧɟɪɝɢɢ ɧɚ ɭɫɬɚɧɨɜɤɚɯ ɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɢ; 
3) ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɨɜɪɟɦɟɧɧɵɯ ɜɵɫɨɤɨɚɤɬɢɜɧɵɯ ɢ ɫɟɥɟɤɬɢɜɧɵɯ ɤɚɬɚɥɢɡɚɬɨɪɨɜ; 
4) ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɫɨɛɫɬɜɟɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɨɫɧɚɛɠɟɧɢɹ (ɤɨɬɟɥɶɧɵɟ, 

ɩɚɪɨɝɚɡɨɜɵɟ, ɝɚɡɨɬɭɪɛɢɧɧɵɟ ɭɫɬɚɧɨɜɤɢ) ɧɚ ɇɉɁ. 
 

2 Ɉɫɧɨɜɧɵɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɷɧɟɪɝɢɢ 

ɇɚɢɛɨɥɟɟ ɷɧɟɪɝɨɟɦɤɢɦɢ ɹɜɥɹɸɬɫɹ ɩɪɨɰɟɫɫɵ ɝɢɞɪɨɤɪɟɤɢɧɝɚ, ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ 

ɤɪɟɤɢɧɝɚ ɢ ɪɢɮɨɪɦɢɧɝɚ, ɤɨɤɫɨɜɚɧɢɹ, ɩɪɨɢɡɜɨɞɫɬɜɚ ɦɚɫɟɥ. ɉɪɨɰɟɫɫɵ ɩɟɪɜɢɱɧɨɣ 
ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɮɬɢ ɦɟɧɟɟ ɷɧɟɪɝɨɟɦɤɢɟ, ɧɨ ɚɬɦɨɫɮɟɪɧɨ-ɜɚɤɭɭɦɧɨɣ ɩɟɪɟɝɨɧɤɟ 
ɩɨɞɜɟɪɝɚɟɬɫɹ ɜɫɹ ɩɨɫɬɭɩɚɸɳɚɹ ɧɚ ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɟ ɡɚɜɨɞɵ (ɇɉɁ) ɧɟɮɬɶ, ɩɪɢ 
ɷɬɨɦ ɪɚɫɯɨɞɭɟɬɫɹ ɨɤɨɥɨ 50 % ɫɭɦɦɚɪɧɵɯ ɷɧɟɪɝɨɡɚɬɪɚɬ ɇɉɁ. 

ɇɚɢɛɨɥɟɟ ɡɚɬɪɚɬɧɵɦɢ, ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɷɧɟɪɝɢɢ ɜ ɜɢɞɟ ɬɨɩɥɢɜɚ, 
ɩɚɪɚ ɢɥɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ, ɩɪɨɰɟɫɫɚɦɢ ɧɚ ɇɉɁ ɹɜɥɹɸɬɫɹ: 

• ɧɚɝɪɟɜ ɫɵɪɨɣ ɧɟɮɬɢ ɢɥɢ ɫɵɪɶɹ ɞɥɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɭɫɬɚɧɨɜɨɤ; 
• ɩɨɥɭɱɟɧɢɟ ɩɚɪɚ ɞɥɹ ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɩɪɢɜɨɞɚ ɬɭɪɛɢɧ ɞɥɹ ɩɢɬɚɧɢɹ ɨɫɧɨɜɧɵɯ 

ɤɨɦɩɪɟɫɫɨɪɨɜ ɢ ɧɟɤɨɬɨɪɵɯ ɤɪɭɩɧɵɯ ɧɚɫɨɫɨɜ, ɩɪɨɰɟɫɫɨɜ ɧɚɝɪɟɜɚɧɢɹ ɢ ɩɢɬɚɧɢɹ 
ɩɚɪɨɫɬɪɭɣɧɵɯ ɜɚɤɭɭɦɧɵɯ ɷɠɟɤɬɨɪɨɜ; 

• ɧɚɝɪɟɜ ɪɢɛɨɣɥɟɪɨɜ ɢ ɞɪ. 

 

3 ɍɪɨɜɧɢ ɩɨɬɪɟɛɥɟɧɢɹ 

ɍɞɟɥɶɧɵɟ ɪɚɫɯɨɞɵ ɬɨɩɥɢɜɚ ɢ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɩɨ ɧɟɤɨɬɨɪɵɦ ɭɫɬɚɧɨɜɤɚɦ 
ɩɪɟɞɩɪɢɹɬɢɣ ɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1. 

Ɍɚɛɥɢɰɚ 1 – ɍɞɟɥɶɧɵɟ ɪɚɫɯɨɞɵ ɬɨɩɥɢɜɚ ɢ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɩɨ ɧɟɤɨɬɨɪɵɦ 
ɭɫɬɚɧɨɜɤɚɦ ɩɪɟɞɩɪɢɹɬɢɣ ɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɢ 

 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɭɫɬɚɧɨɜɤɢ 
ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ, 

ɤɝ ɭ.ɬ./ɬ 
ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ 

ɬɟɩɥɨɷɧɟɪɝɢɢ, ɆȾɠ/ɬ 

ɉɟɪɜɢɱɧɚɹ ɩɟɪɟɪɚɛɨɬɤɚ  30,3 82,8 

Ƚɢɞɪɨɤɪɟɤɢɧɝ  173,2 81,3 

Ɍɟɪɦɢɱɟɫɤɢɣ ɤɪɟɤɢɧɝ 48,4 96,4 

Ʉɚɬɚɥɢɬɢɱɟɫɤɢɣ ɤɪɟɤɢɧɝ  54,6 – 94,7 136,0-207,0 

ɉɪɨɢɡɜɨɞɫɬɜɨ ɦɚɫɟɥ  212,0 2763,0 

Ʉɨɤɫɨɜɚɧɢɟ 75.6 222,0 

Ƚɢɞɪɨɨɱɢɫɬɤɚ ɬɨɩɥɢɜɚ 25,0 17,5 
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ɍɞɟɥɶɧɵɟ ɪɚɫɯɨɞɵ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɩɨ ɧɟɤɨɬɨɪɵɦ ɭɫɬɚɧɨɜɤɚɦ ɩɪɟɞɩɪɢɹɬɢɣ 
ɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɢ (ɜ ɫɪɟɞɧɟɦ ɩɨ ɨɬɪɚɫɥɢ) ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2. 

 

Ɍɚɛɥɢɰɚ 2 – ɍɞɟɥɶɧɵɟ ɪɚɫɯɨɞɵ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɩɨ ɧɟɤɨɬɨɪɵɦ ɭɫɬɚɧɨɜɤɚɦ 
ɩɪɟɞɩɪɢɹɬɢɣ ɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɪɨɰɟɫɫɚ ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ, ɤȼɬ ɱ/ɬ 

ɉɟɪɜɢɱɧɚɹ ɩɟɪɟɪɚɛɨɬɤɚ ɧɟɮɬɢ ȺɌ 13,8-14,5 

ɉɟɪɜɢɱɧɚɹ ɩɟɪɟɪɚɛɨɬɤɚ ɧɟɮɬɢ ɗɅɈɍ-
ȺȼɌ 

29,5-31,3 

Ɍɟɪɦɢɱɟɫɤɢɣ ɤɪɟɤɢɧɝ ɧɟɮɬɢ 11,0-15,0 

Ʉɚɬɚɥɢɬɢɱɟɫɤɢɣ ɤɪɟɤɢɧɝ ɧɟɮɬɢ 59,0-60,0 

Ʉɚɬɚɥɢɬɢɱɟɫɤɢɣ ɪɢɮɨɪɦɢɧɝ 80,0-83,4 

ɉɪɨɢɡɜɨɞɫɬɜɨ ɤɚɬɚɥɢɡɚɬɨɪɚ 2100-2368 

ɉɢɪɨɥɢɡ ɧɟɮɬɢ 19,0-20,5 

Ʉɨɤɫɨɜɚɧɢɟ 27,0-40,0 

ɉɪɨɢɡɜɨɞɫɬɜɨ ɦɚɫɟɥ 284,0-295,0 

 

4 ɇɚɢɥɭɱɲɢɟ ɞɨɫɬɭɩɧɵɟ ɬɟɯɧɨɥɨɝɢɢ, ɧɚɩɪɚɜɥɟɧɧɵɟ ɧɚ ɩɨɜɵɲɟɧɢɟ 
ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɢ, ɨɩɬɢɦɢɡɚɰɢɸ ɢ ɫɨɤɪɚɳɟɧɢɟ ɪɟɫɭɪɫɨɩɨɬɪɟɛɥɟɧɢɹ 

ɇɨɦɟɪ ɢ ɧɚɢɦɟɧɨɜɚɧɢɟ ɇȾɌ 
Ɋɚɡɞɟɥ/ɩɭɧɤɬ 
ɫɩɪɚɜɨɱɧɢɤɚ 

7. ɋɨɡɞɚɧɢɟ ɷɧɟɪɝɨɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ. 
Ɍɟɯɧɨɥɨɝɢɢ ɩɨɜɵɲɟɧɢɹ ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɢ ɭɫɬɚɧɨɜɨɤ ȺɌ, 
ȼɌ ɢ ȺȼɌ ɢ ɫɨɤɪɚɳɟɧɢɹ ɜɵɛɪɨɫɨɜ ɋɈ2 ɩɭɬɟɦ ɨɩɬɢɦɢɡɚɰɢɢ 
ɫɯɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɰɟɫɫɨɦ, ɫɯɟɦɵ ɬɟɩɥɨɨɛɦɟɧɚ ɢ 
ɪɟɤɭɩɟɪɚɰɢɢ ɬɟɩɥɚ, ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɟɬɨɞɚ ɞɪɨɛɧɨɣ 
ɩɟɪɟɝɨɧɤɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɞɜɭɯ ɨɬɛɟɧɡɢɧɢɜɚɸɳɢɯ ɤɨɥɨɧɧ, 
ɝɚɡɨɝɟɧɟɪɚɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ (ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ) ɢ 
ɩɥɚɫɬɢɧɱɚɬɵɯ ɬɟɩɥɨɨɛɦɟɧɧɢɤɨɜ, ɚ ɬɚɤɠɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɦɟɬɨɞɨɥɨɝɢɢ ɨɩɬɢɦɢɡɚɰɢɢ ɫɨɫɬɚɜɚ ɫɵɪɶɹ ɩɭɬɟɦ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɤɨɥɥɨɢɞɧɨ-ɞɢɫɩɟɪɫɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɧɟɮɬɹɧɵɯ 
ɞɢɫɩɟɪɫɧɵɯ ɫɢɫɬɟɦ.  

5.4 

8. Ɍɟɯɧɨɥɨɝɢɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢɧɬɟɝɪɢɪɨɜɚɧɧɵɯ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɢ ɦɚɬɟɪɢɚɥɶɧɵɯ ɩɨɬɨɤɨɜ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ 
ɪɟɤɭɩɟɪɚɰɢɢ ɬɟɩɥɨɜɵɯ ɩɨɬɨɤɨɜ. 

5.5.2 
5.5.3 

9. Ɍɟɯɧɨɥɨɝɢɢ ɨɩɬɢɦɢɡɚɰɢɢ ɩɪɨɰɟɫɫɚ ɧɚɝɪɟɜɚ ɞɥɹ 
ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɟɩɥɨɬɜɨɪɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ 
ɬɨɩɥɢɜɚ ɢ ɫɨɤɪɚɳɟɧɢɹ ɜɵɛɪɨɫɨɜ ɜ ɚɬɦɨɫɮɟɪɭ.  

5.5.2 
5.5.3 

11. Ɍɟɯɧɨɥɨɝɢɹ ɫɨɤɪɚɳɟɧɢɹ ɩɨɬɪɟɛɥɟɧɢɹ ɩɚɪɚ ɢ 
ɨɩɬɢɦɢɡɚɰɢɢ ɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɭɬɟɦ ɫɨɫɬɚɜɥɟɧɢɹ ɤɚɪɬɵ 
ɤɨɧɬɪɨɥɹ ɤɥɚɩɚɧɨɜ ɞɪɟɧɚɠɧɨɣ ɫɢɫɬɟɦɵ 

5.5.2 
5.5.3 

21. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɫɩɟɰɢɚɥɶɧɵɯ ɤɨɬɥɨɜ-ɭɬɢɥɢɡɚɬɨɪɨɜ ɢ 
ɭɫɬɚɧɨɜɨɤ ɞɨɠɢɝɚ ɝɚɡɨɜ ɞɥɹ ɫɧɢɠɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɨɬɯɨɞɹɳɢɯ 
ɝɚɡɨɜ ɢ ɩɨɥɭɱɟɧɢɹ ɩɚɪɚ 

5.6.4 

24. Ɋɟɤɭɩɟɪɚɰɢɹ ɤɨɤɫɨɜɨɝɨ ɝɚɡɚ ɨɬɞɭɜɤɢ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɟɝɨ 
ɜ ɤɚɱɟɫɬɜɟ ɬɨɩɥɢɜɧɨɝɨ ɝɚɡɚ ɇɉɁ 

5.7 

63. Ɉɪɝɚɧɢɡɚɰɢɹ ɷɤɨɧɨɦɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɨɩɥɢɜɚ ɞɥɹ 
ɩɟɱɟɣ ɇɉɁ ɫ ɰɟɥɶɸ ɭɦɟɧɶɲɟɧɢɹ ɜɵɛɪɨɫɨɜ ɜ ɚɬɦɨɫɮɟɪɭ ɢ 
ɩɨɜɵɲɟɧɢɹ ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɟɞɩɪɢɹɬɢɹ 
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ɇɨɦɟɪ ɢ ɧɚɢɦɟɧɨɜɚɧɢɟ ɇȾɌ 
Ɋɚɡɞɟɥ/ɩɭɧɤɬ 
ɫɩɪɚɜɨɱɧɢɤɚ 

85. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɬɥɚ–ɭɬɢɥɢɡɚɬɨɪɚ ɞɥɹ ɪɟɤɭɩɟɪɚɰɢɢ 
ɷɧɟɪɝɢɢ 

5.24.4 

91. Ɍɟɯɧɨɥɨɝɢɢ ɩɨɜɬɨɪɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɲɥɚɦɚ ɧɚ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɭɫɬɚɧɨɜɤɚɯ ɢɥɢ ɜ ɤɚɱɟɫɬɜɟ ɤɨɬɟɥɶɧɨɝɨ 
ɬɨɩɥɢɜɚ 

5.25 

97. ɍɩɪɚɜɥɟɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɩɪɨɰɟɫɫɚɦɢ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ȺɋɍɌɉ ɫ ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ ɫɢɫɬɟɦɨɣ ɧɚ ɛɚɡɟ 
ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɨɣ ɬɟɯɧɢɤɢ ɢ ɨɧ-ɥɚɣɧ ɚɧɚɥɢɡɚɬɨɪɨɜ, ɱɬɨ 
ɩɨɡɜɨɥɹɟɬ ɡɧɚɱɢɬɟɥɶɧɨ ɫɧɢɡɢɬɶ ɜɟɪɨɹɬɧɨɫɬɢ ɨɬɤɥɨɧɟɧɢɣ ɨɬ 
ɩɚɪɚɦɟɬɪɨɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ, ɚ ɬɚɤɠɟ ɨɫɭɳɟɫɬɜɥɹɬɶ 
ɤɨɧɬɪɨɥɶ ɡɚ ɫɨɫɬɨɹɧɢɟɦ ɜɨɡɞɭɲɧɨɣ ɫɪɟɞɵ ɧɚ ɬɟɪɪɢɬɨɪɢɢ 
ɇɉɁ 

5.4 

98. ȼɧɟɞɪɟɧɢɟ ɱɚɫɬɨɬɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɧɚ ɷɥɟɤɬɪɢɱɟɫɤɢɯ 
ɩɪɢɜɨɞɚɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɩɨɜɵɲɟɧɢɹ 
ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɢ 

1 

99. Ɍɟɯɧɨɥɨɝɢɢ ɢɧɬɟɝɪɚɰɢɢ ɇɉɁ ɢ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ ɡɚ ɫɱɟɬ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɟɫɭɪɫɨɜ ɢ ɩɪɨɞɭɤɬɨɜ, ɩɪɨɢɡɜɨɞɢɦɵɯ ɧɚ ɇɉɁ 
(ɬɨɩɥɢɜɧɵɣ ɝɚɡ, ɫɠɢɠɟɧɧɵɣ ɝɚɡ, ɤɨɬɟɥɶɧɨɟ ɬɨɩɥɢɜɨ). 

4.2, ɲɚɝ 5 

 

5 ɗɤɨɧɨɦɢɱɟɫɤɢɟ ɚɫɩɟɤɬɵ ɪɟɚɥɢɡɚɰɢɢ ɇȾɌ, ɧɚɩɪɚɜɥɟɧɧɵɟ ɧɚ ɩɨɜɵɲɟɧɢɟ 

ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɢɢ ɨɩɬɢɦɢɡɚɰɢɸ ɢ ɫɨɤɪɚɳɟɧɢɟ ɪɟɫɭɪɫɨɩɨɬɪɟɛɥɟɧɢɹ 

ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ ɤɚɤ ɬɚɤɨɜɚɹ ɹɜɥɹɟɬɫɹ ɧɟɨɬɴɟɦɥɟɦɨɣ 
ɫɨɫɬɚɜɧɨɣ ɱɚɫɬɶɸ ɤɨɧɰɟɩɰɢɢ ɇȾɌ. ɍɝɥɭɛɥɟɧɧɭɸ ɨɰɟɧɤɭ ɷɤɨɧɨɦɢɱɟɫɤɨɣ 
ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɫɥɟɞɭɟɬ ɩɪɨɜɨɞɢɬɶ ɬɨɥɶɤɨ ɜ ɬɟɯ ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɫɭɳɟɫɬɜɭɸɬ ɹɜɧɵɟ 
ɪɚɡɧɨɝɥɚɫɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɬɨɝɨ, ɤɚɤɢɟ ɢɦɟɧɧɨ ɇȾɌ ɦɨɝɭɬ ɛɵɬɶ ɜɧɟɞɪɟɧɵ ɜ ɨɬɪɚɫɥɢ 
ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɷɤɨɧɨɦɢɱɟɫɤɢ ɷɮɮɟɤɬɢɜɧɵɦ ɨɛɪɚɡɨɦ. 

ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɦɟɬɨɞɨɥɨɝɢɢ ɨɰɟɧɤɢ ɫɨɨɬɜɟɬɫɬɜɢɹ ɇȾɌ ɤɪɢɬɟɪɢɣ 
ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɧɟ ɹɜɥɹɟɬɫɹ ɫɚɦɨɞɨɫɬɚɬɨɱɧɵɦ – ɧɟɨɛɯɨɞɢɦɨ 
ɭɱɢɬɵɜɚɬɶ ɢ ɨɫɬɚɥɶɧɵɟ ɨɩɢɫɚɧɧɵɟ ɩɨɞɯɨɞɵ.. 

ɉɪɢ ɷɬɨɦ ɞɟɬɚɥɶɧɵɣ ɚɧɚɥɢɡ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɨɞɢɬɶ ɬɨɥɶɤɨ ɜ ɬɨɦ ɫɥɭɱɚɟ, ɟɫɥɢ 
ɫɭɳɟɫɬɜɭɸɬ ɪɟɚɥɶɧɵɟ ɨɫɧɨɜɚɧɢɹ ɩɨɥɚɝɚɬɶ, ɱɬɨ ɬɟɯɧɨɥɨɝɢɹ (ɢɥɢ ɤɨɦɛɢɧɚɰɢɹ 
ɬɟɯɧɨɥɨɝɢɣ) ɹɜɥɹɟɬɫɹ ɱɪɟɡɦɟɪɧɨ ɞɨɪɨɝɨɫɬɨɹɳɟɣ, ɱɬɨɛɵ ɫɱɢɬɚɬɶɫɹ ɇȾɌ. 

Ɋɨɫɫɢɢ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɛɨɥɶɲɢɧɫɬɜɨ ɇɉɁ ɧɚɯɨɞɹɬɫɹ ɜ ɫɨɫɬɚɜɟ ȼɂɇɄ. ɇɉɁ 
ɹɜɥɹɸɬɫɹ ɰɟɧɬɪɚɦɢ ɮɨɪɦɢɪɨɜɚɧɢɹ ɩɪɢɛɵɥɢ, ɩɨɷɬɨɦɭ ɚɤɰɢɨɧɟɪɵ ɡɚɢɧɬɟɪɟɫɨɜɚɧɵ ɜ 
ɫɧɢɠɟɧɢɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɢɡɞɟɪɠɟɤ, ɡɧɚɱɢɬɟɥɶɧɚɹ ɱɚɫɬɶ ɤɨɬɨɪɵɯ ɩɪɢɯɨɞɢɬɫɹ ɧɚ 
ɌɗɊ. ɐɟɧɵ ɧɚ ɌɗɊ ɜɥɢɹɸɬ ɧɚ ɬɭ ɱɚɫɬɶ ɩɪɢɛɵɥɢ, ɤɨɬɨɪɭɸ ȼɂɇɄ ɩɨɥɭɱɚɸɬ ɨɬ 
ɪɟɚɥɢɡɚɰɢɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ. ȼ ɫɪɟɞɧɟɦ ɩɨ ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɣ ɨɬɪɚɫɥɢ ɜ 
ɫɬɪɭɤɬɭɪɟ ɨɩɟɪɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ, ɤɚɤ ɜɢɞɧɨ ɧɚ ɪɢɫɭɧɤɟ 3, ɛɨɥɟɟ ɩɨɥɨɜɢɧɵ ɡɚɧɢɦɚɸɬ 
ɡɚɬɪɚɬɵ ɧɚ ɷɧɟɪɝɢɸ (57,6%), ɧɚ ɜɬɨɪɨɦ ɦɟɫɬɟ (16,3%) ɧɚɯɨɞɹɬɫɹ ɡɚɬɪɚɬɵ ɧɚ 
ɤɚɩɢɬɚɥɶɧɵɣ ɪɟɦɨɧɬ. 
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Ɋɢɫɭɧɨɤ 3 – ɋɬɪɭɤɬɭɪɚ ɨɩɟɪɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ (ɫɪɟɞɧɢɟ ɡɧɚɱɟɧɢɹ ɩɨ 
ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɣ ɨɬɪɚɫɥɢ ɜ Ɋɨɫɫɢɢ), % [51] 

 

ȼ ɫɨɜɪɟɦɟɧɧɵɯ ɪɟɚɥɢɹɯ ɨɞɧɚ ɢɡ ɤɥɸɱɟɜɵɯ ɡɚɞɚɱ, ɫɬɨɹɳɢɯ ɩɟɪɟɞ 
ɧɟɮɬɟɞɨɛɵɜɚɸɳɢɦɢ ɢ ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɦɢ ɤɨɦɩɚɧɢɹɦɢ – ɫɧɢɡɢɬɶ ɤɨɥɢɱɟɫɬɜɨ 
ɩɨɬɪɟɛɥɹɟɦɵɯ ɷɧɟɪɝɨɪɟɫɭɪɫɨɜ. Ʌɭɱɲɢɦ ɩɨɞɬɜɟɪɠɞɟɧɢɟɦ ɷɬɨɦɭ ɫɥɭɠɢɬ ɬɨɬ ɮɚɤɬ, ɱɬɨ 
ɜɫɟ ɜɟɞɭɳɢɟ ɭɱɚɫɬɧɢɤɢ ɪɵɧɤɚ, ɜ ɱɚɫɬɧɨɫɬɢ «Ɋɨɫɧɟɮɬɶ», «ɅɍɄɈɃɅ», «Ɍɚɬɧɟɮɬɶ», 
ɢɧɜɟɫɬɢɪɭɸɬ ɡɧɚɱɢɬɟɥɶɧɵɟ ɫɪɟɞɫɬɜɚ ɜ ɩɨɜɵɲɟɧɢɟ ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɢ. 

Ɉɫɧɨɜɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ ɫɨɤɪɚɳɟɧɢɹ ɷɧɟɪɝɨɡɚɬɪɚɬ ɧɚ ɇɉɁ ɥɟɠɚɬ ɜ ɩɥɨɫɤɨɫɬɢ 
ɫɨɛɫɬɜɟɧɧɨ ɬɟɯɧɨɥɨɝɢɢ ɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɢ. ɉɨɷɬɨɦɭ ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ ɜɵɪɚɠɟɧɧɨɝɨ 
ɷɮɮɟɤɬɚ ɷɤɨɧɨɦɢɢ ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɬɪɟɛɭɟɬɫɹ ɡɚɦɟɧɚ ɨɫɧɨɜɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ. ɋɟɝɨɞɧɹ ɛɨɥɶɲɢɧɫɬɜɨ ɤɪɭɩɧɵɯ ɤɨɦɩɚɧɢɣ ɜɟɞɭɬ ɢɥɢ ɡɚɜɟɪɲɚɸɬ 
ɦɨɞɟɪɧɢɡɚɰɢɸ ɫɜɨɢɯ ɦɨɳɧɨɫɬɟɣ. Ɉɞɧɚɤɨ ɩɨɤɚ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɫɬɚɸɬɫɹ ɬɚɤɠɟ ɢ 
ɭɫɬɚɧɨɜɤɢ, ɜɜɟɞɟɧɧɵɟ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɜ 50–60-ɯ ɝɨɞɚɯ ɩɪɨɲɥɨɝɨ ɜɟɤɚ. 

ɗɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɨɬ ɜɥɨɠɟɧɧɵɯ ɫɪɟɞɫɬɜ ɜ ɩɨɜɵɲɟɧɢɟ 
ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɢ ɜ ɤɨɦɩɚɧɢɢ Ʌɭɤɨɣɥ ɜ ɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɟ ɫɨɫɬɚɜɥɹɟɬ 47,8 ɪɭɛ. ɧɚ 
1 ɪɭɛ. ɜɥɨɠɟɧɧɵɯ ɫɪɟɞɫɬɜ [52]. 

«Ɋɨɫɧɟɮɬɶ» ɩɪɨɜɟɥɚ ɚɧɚɥɢɡ ɩɨ ɦɟɬɨɞɢɤɟ Solomon: ɛɵɥɨ ɜɵɹɜɥɟɧɨ, ɱɬɨ ɧɚ 
ɫɟɝɦɟɧɬ ɩɟɪɟɪɚɛɨɬɤɢ ɩɪɢɯɨɞɢɬɫɹ ¼ ɜɫɟɯ ɌɗɊ ɩɨ ɫɨɫɬɨɹɧɢɸ ɧɚ 2013 ɝɨɞ (ɨɤɨɥɨ 30 
ɦɥɪɞ.ɪɭɛ. ɜ ɫɬɨɢɦɨɫɬɧɨɦ ɷɤɜɢɜɚɥɟɧɬɟ), ɩɪɢ ɷɬɨɦ 46% ɜ ɫɬɪɭɤɬɭɪɟ ɷɧɟɪɝɨɛɚɥɚɧɫɚ 
ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɮɬɢ ɡɚɧɢɦɚɟɬ ɷɥɟɤɬɪɨɷɧɟɪɝɢɹ, 28% – ɬɨɩɥɢɜɨ ɢ 26% ɩɪɢɯɨɞɢɬɫɹ ɧɚ 
ɬɟɩɥɨɜɭɸ ɷɧɟɪɝɢɸ. ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɇɉɁ ɤɨɦɩɚɧɢɢ ɜ Ɋɨɫɫɢɢ ɧɟ ɫɨɨɬɜɟɬɫɬɜɭɸɬ 
ɫɪɟɞɧɟɦɢɪɨɜɨɦɭ ɭɪɨɜɧɸ ɩɨ ɩɨɤɚɡɚɬɟɥɸ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɷɧɟɪɝɢɢ, ɛɵɥɨ 
ɩɪɢɧɹɬɨ ɪɟɲɟɧɢɟ ɭɞɟɥɢɬɶ ɨɫɨɛɨɟ ɜɧɢɦɚɧɢɟ ɷɧɟɪɝɨɫɛɟɪɟɝɚɸɳɢɦ ɬɟɯɧɨɥɨɝɢɹɦ ɩɨ ɜɫɟɣ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɰɟɩɨɱɤɟ ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɮɬɢ. Ɂɚɬɪɚɬɵ ɧɚ ɪɟɚɥɢɡɚɰɢɸ ɩɪɨɝɪɚɦɦɵ 
ɷɧɟɪɝɨɫɛɟɪɟɠɟɧɢɹ Downstream ɫɨɫɬɚɜɥɹɸɬ ɛɨɥɟɟ 3,5 ɦɥɪɞ.ɪɭɛ., ɚ ɷɤɨɧɨɦɢɹ 
ɷɧɟɪɝɨɪɟɫɭɪɫɨɜ ɜ 2014-2018 ɝɝ. ɩɪɟɜɵɫɢɬ 10 ɦɥɪɞ.ɪɭɛ [53]. 



ɂɌɋ 30–2017 

628 

«ɌȺɂɎ-ɇɄ» ɡɚ ɫɱɟɬ ɜɧɟɞɪɟɧɢɹ ɢɧɧɨɜɚɰɢɣ, ɩɨɡɜɨɥɹɸɳɢɯ ɫɨɤɪɚɬɢɬɶ ɪɚɫɯɨɞ 
ɷɧɟɪɝɢɢ, ɭɞɚɥɨɫɶ ɞɨɛɢɬɶɫɹ ɛɨɥɟɟ ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɌɗɊ ɢ ɡɧɚɱɢɬɟɥɶɧɨɣ 
ɷɤɨɧɨɦɢɢ ɜ ɛɨɥɟɟ 300 ɦɥɧ.ɪɭɛ [54]. 

6 ɉɟɪɫɩɟɤɬɢɜɧɵɟ ɬɟɯɧɨɥɨɝɢɢ, ɧɚɩɪɚɜɥɟɧɧɵɟ ɧɚ ɩɨɜɵɲɟɧɢɟ 
ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɨɩɬɢɦɢɡɚɰɢɸ ɢ ɫɨɤɪɚɳɟɧɢɟ ɪɟɫɭɪɫɨɩɨɬɪɟɛɥɟɧɢɹ 

Ʉ ɩɟɪɫɩɟɤɬɢɜɧɵɦ ɬɟɯɧɨɥɨɝɢɹɦ, ɧɚɩɪɚɜɥɟɧɧɵɦ ɧɚ ɩɨɜɵɲɟɧɢɟ 
ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɨɞɧɨɜɪɟɦɟɧɧɨ ɧɚ ɫɧɢɠɟɧɢɟ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɧɚɝɪɭɡɤɢ ɧɚ 
ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ, ɦɨɠɧɨ ɨɬɧɟɫɬɢ ɫɥɟɞɭɸɳɢɟ ɩɪɨɰɟɫɫɵ: 

– Ⱥɬɦɨɫɮɟɪɧɚɹ ɩɟɪɟɝɨɧɤɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɞɜɭɯ ɨɬɛɟɧɡɢɧɢɜɚɸɳɢɯ ɤɨɥɨɧɧ – 

ɷɬɨ ɩɪɨɰɟɫɫ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɣ ɩɟɪɟɝɨɧɤɢ, ɩɨɡɜɨɥɹɸɳɢɣ ɫ ɦɢɧɢɦɚɥɶɧɵɦɢ ɫɭɦɦɚɪɧɵɦɢ 
ɡɚɬɪɚɬɚɦɢ ɷɧɟɪɝɢɢ ɪɚɡɝɨɧɹɬɶ ɧɟɮɬɢ ɢɥɢ ɤɨɧɞɟɧɫɚɬɵ ɧɚ ɭɝɥɟɜɨɞɨɪɨɞɧɵɟ ɮɪɚɤɰɢɢ, 
ɱɢɫɥɨ ɢ ɫɜɨɣɫɬɜɚ ɤɨɬɨɪɵɯ ɨɩɬɢɦɚɥɶɧɵ ɫ ɭɱɟɬɨɦ ɫɥɨɠɧɵɯ ɫɯɟɦ ɇɉɁ ɢ ɭɠɟɫɬɨɱɚɸɳɢɯɫɹ 
ɧɨɪɦɚɬɢɜɨɜ. Ɉɛɵɱɧɨ ɷɬɚ ɬɟɯɧɨɥɨɝɢɹ ɪɚɫɫɱɢɬɚɧɚ ɧɚ ɩɪɢɦɟɧɟɧɢɟ ɧɚ ɧɨɜɵɯ ɚɬɦɨɫɮɟɪɧɵɯ 
ɢɥɢ ɚɬɦɨɫɮɟɪɧɨ-ɜɚɤɭɭɦɧɵɯ ɭɫɬɚɧɨɜɤɚɯ, ɧɨ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ 
ɭɡɤɢɯ ɦɟɫɬ ɧɚ ɫɭɳɟɫɬɜɭɸɳɢɯ ɭɫɬɚɧɨɜɤɚɯ, ɧɚɩɪɢɦɟɪ, ɞɥɹ ɭɜɟɥɢɱɟɧɢɹ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɩɪɨɰɟɫɫɚ ɛɟɡ ɞɨɛɚɜɥɟɧɢɹ ɧɨɜɨɣ ɩɟɱɢ. ɋɭɦɦɚɪɧɨɟ ɩɨɬɪɟɛɥɟɧɢɟ 
ɩɟɪɜɢɱɧɵɯ ɷɧɟɪɝɨɪɟɫɭɪɫɨɜ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɧɟɮɬɟɣ ɫɨɫɬɚɜɥɹɟɬ 1,15 – 1,25 ɬ ɬɨɩɥɢɜɚ ɧɚ 
100 ɬ ɧɟɮɬɢ; 

– ɇɟɩɪɟɪɵɜɧɨɟ ɤɨɤɫɨɜɚɧɢɟ ɜ ɬɨɤɟ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɫ ɩɨɥɭɱɟɧɢɟɦ ɤɨɤɫɚ 
(Fluidcoking). ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɜ ɨɛɨɪɭɞɨɜɚɧɢɟ ɭɫɬɚɧɨɜɤɢ 
Fluidcoking, ɜɤɥɸɱɚɹ ɧɟɨɛɯɨɞɢɦɵɟ ɨɱɢɫɬɧɵɟ ɫɨɨɪɭɠɟɧɢɹ, ɜ ɞɢɚɩɚɡɨɧɟ 
ɟɞɢɧɢɱɧɵɯ ɦɨɳɧɨɫɬɟɣ 0,6-6,0 ɦɥɧ ɬ. ɩɨ ɫɵɪɶɸ ɫɨɫɬɚɜɥɹɸɬ 60,0 – 36,6 ɦɥɧ ɞɨɥɥ. 
ɧɚ ɨɞɢɧ ɦɥɧ ɬ/ɝɨɞ; 

– ɇɟɩɪɟɪɵɜɧɨɟ ɤɨɤɫɨɜɚɧɢɟ ɜ ɬɨɤɟ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɫ ɝɚɡɢɮɢɤɚɰɢɟɣ ɤɨɤɫɚ 
(Flexicoking). ɏɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɧɢɡɤɢɦ ɜɵɛɪɨɫɨɦ ɬɜɟɪɞɵɯ ɱɚɫɬɢɰ, ɧɢɡɤɢɦɢ ɜɵɛɪɨɫɚɦɢ 
ɭɝɥɟɜɨɞɨɪɨɞɨɜ, SɈx, NOɯ. ȼɵɪɚɛɨɬɤɚ ɩɚɪɚ ɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɞɥɹ ɜɧɭɬɪɟɧɧɟɝɨ 
ɩɨɬɪɟɛɥɟɧɢɹ ɢ ɩɪɨɞɚɠɢ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɭɸ ɫɢɫɬɟɦɭ. ɭɞɨɜɥɟɬɜɨɪɟɧɢɟ 
ɩɨɬɪɟɛɧɨɫɬɟɣ ɜ ɜɨɞɨɪɨɞɟ ɢ ɩɚɪɟ ɢɡɛɚɜɥɹɟɬ ɇɉɁ ɨɬ ɧɟɫɬɚɛɢɥɶɧɵɯ ɰɟɧ ɧɚ ɩɪɢɪɨɞɧɵɣ 
ɝɚɡ; 

– Ɍɟɯɧɨɥɨɝɢɢ ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ ɢɡɨɦɟɪɢɡɚɰɢɢ ɋ7, ɩɨɡɜɨɥɹɸɳɢɟ ɫɧɢɡɢɬɶ 
ɷɧɟɪɝɨɡɚɬɪɚɬɵ ɡɚ ɫɱɟɬ ɨɪɝɚɧɢɡɚɰɢɢ ɫɯɟɦɵ ɪɚɡɞɟɥɟɧɢɹ ɩɨɬɨɤɨɜ, ɪɟɤɬɢɮɢɤɚɰɢɢ ɢ 
ɪɟɤɭɩɟɪɚɰɢɢ ɬɟɩɥɚ, ɭɜɟɥɢɱɟɧɢɹ ɦɟɠɪɟɝɟɧɟɪɚɰɢɨɧɧɨɝɨ ɩɪɨɛɟɝɚ; 

– Ʉɚɬɚɥɢɬɢɱɟɫɤɢɣ ɤɪɟɤɢɧɝ ɫ ɭɥɶɬɪɚɤɨɪɨɬɤɢɦ ɜɪɟɦɟɧɟɦ ɤɨɧɬɚɤɬɚ 
(ɦɢɥɥɢɫɟɤɨɧɞ). ɉɨ ɫɪɚɜɧɟɧɢɸ ɫ ɬɪɚɞɢɰɢɨɧɧɨɣ ɭɫɬɚɧɨɜɤɨɣ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ ɫ 
ɥɢɮɬ-ɪɟɚɤɬɨɪɨɦ ɬɟɯɧɨɥɨɝɢɹ MSCC ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɭɳɟɫɬɜɟɧɧɨɟ ɩɨɜɵɲɟɧɢɟ ɜɵɯɨɞɚ 
ɰɟɥɟɜɵɯ ɩɪɨɞɭɤɬɨɜ, ɭɥɭɱɲɟɧɢɟ ɤɚɱɟɫɬɜɚ ɩɪɨɞɭɤɬɨɜ, ɩɨɜɵɲɟɧɢɟ ɧɚɞɟɠɧɨɫɬɢ ɢ 
ɫɧɢɠɟɧɢɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɢ ɤɚɩɢɬɚɥɶɧɵɯ ɡɚɬɪɚɬ; 

– Ʉɚɬɚɥɢɬɢɱɟɫɤɢɣ ɤɪɟɤɢɧɝ ɨɫɬɚɬɨɱɧɨɝɨ ɫɵɪɶɹ ɫ ɞɜɭɯɫɬɭɩɟɧɱɚɬɨɣ 
ɪɟɝɟɧɟɪɚɰɢɟɣ. ɗɤɨɥɨɝɢɱɟɫɤɢɟ ɩɪɟɢɦɭɳɟɫɬɜɚ ɩɪɨɰɟɫɫɚ ɫɜɹɡɚɧɵ ɫ ɪɚɫɲɢɪɟɧɢɟɦ 
ɧɨɦɟɧɤɥɚɬɭɪɵ ɫɵɪɶɟɜɵɯ ɪɟɫɭɪɫɨɜ ɡɚ ɫɱɟɬ ɜɨɜɥɟɱɟɧɢɹ ɜ ɩɟɪɟɪɚɛɨɬɤɭ ɬɹɠɟɥɨɝɨ 

ɧɟɮɬɹɧɨɝɨ ɫɵɪɶɹ ɢ ɨɫɬɚɬɤɨɜ, ɜ ɬ.ɱ. ɜɬɨɪɢɱɧɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ; 
– Ʉɚɬɚɥɢɬɢɱɟɫɤɢɣ ɤɪɟɤɢɧɝ ɨɫɬɚɬɨɱɧɨɝɨ ɫɵɪɶɹ ɫ ɞɜɭɦɹ ɪɟɝɟɧɟɪɚɬɨɪɚɦɢ. 

Ɉɫɨɛɟɧɧɨɫɬɶ ɷɬɨɝɨ ɩɪɨɰɟɫɫɚ – ɧɚɥɢɱɢɟ ɞɜɭɯ ɪɟɝɟɧɟɪɚɬɨɪɨɜ ɫ ɪɚɡɞɟɥɶɧɨɣ ɩɨɞɚɱɟɣ 
ɜɨɡɞɭɯɚ ɢ ɜɵɜɨɞɨɦ ɞɵɦɨɜɵɯ ɝɚɡɨɜ. Ʉ ɨɫɧɨɜɧɵɦ ɩɪɟɢɦɭɳɟɫɬɜɚɦ ɩɪɨɰɟɫɫɚ R2R ɨɬɧɨɫɹɬ 
ɜɵɫɨɤɢɣ ɜɵɯɨɞ ɛɟɧɡɢɧɚ ɢ ɭɥɭɱɲɟɧɧɵɣ ɩɪɨɰɟɫɫ ɪɟɝɟɧɟɪɚɰɢɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ 
ɝɥɭɛɨɤɢɣ ɜɵɠɢɝ ɤɨɤɫɚ ɜ ɭɫɥɨɜɢɹɯ, ɢɫɤɥɸɱɚɸɳɢɯ ɬɟɪɦɨɩɚɪɨɜɭɸ ɞɟɡɚɤɬɢɜɚɰɢɸ 
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ɤɚɬɚɥɢɡɚɬɨɪɚ. ɗɤɨɥɨɝɢɱɟɫɤɢɟ ɩɪɟɢɦɭɳɟɫɬɜɚ ɩɪɨɰɟɫɫɚ ɫɜɹɡɚɧɵ ɫ ɪɚɫɲɢɪɟɧɢɟɦ 
ɧɨɦɟɧɤɥɚɬɭɪɵ ɫɵɪɶɟɜɵɯ ɪɟɫɭɪɫɨɜ ɡɚ ɫɱɟɬ ɜɨɜɥɟɱɟɧɢɹ ɜ ɩɟɪɟɪɚɛɨɬɤɭ ɬɹɠɟɥɨɝɨ 

ɧɟɮɬɹɧɨɝɨ ɫɵɪɶɹ ɢ ɨɫɬɚɬɤɨɜ, ɜ ɬ.ɱ. ɜɬɨɪɢɱɧɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ; 
– Ʉɚɬɚɥɢɬɢɱɟɫɤɢɣ ɤɪɟɤɢɧɝ ɫ ɦɚɤɫɢɦɚɥɶɧɵɦ ɜɵɯɨɞɨɦ ɷɬɢɥɟɧɚ. ɗɤɨɥɨɝɢɱɟɫɤɢɣ 

ɷɮɮɟɤɬ ɬɟɯɧɨɥɨɝɢɢ ɫɨɫɬɨɢɬ ɜ ɩɨɜɵɲɟɧɢɢ ɨɛɳɟɣ ɤɨɧɜɟɪɫɢɢ ɫɵɪɶɹ, ɫɧɢɠɟɧɢɹ ɜɵɪɚɛɨɬɤɢ 
ɩɨɛɨɱɧɵɯ ɩɪɨɞɭɤɬɨɜ (ɥɟɝɤɨɝɨ ɢ ɬɹɠɟɥɨɝɨ ɝɚɡɨɣɥɟɣ). Ɍɟɯɧɨɥɨɝɢɹ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ 
ɩɨɜɵɲɟɧɧɵɦ ɜɵɯɨɞɨɦ ɩɪɨɩɢɥɟɧɚ ɢ ɥɟɝɤɢɯ ɛɭɬɢɥɟɧɨɜ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɪɚɫɲɢɪɢɬɶ 
ɫɵɪɶɟɜɵɟ ɪɟɫɭɪɫɵ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɨɥɢɩɪɨɩɢɥɟɧɚ ɢ ɚɥɤɢɥɛɟɧɡɢɧɨɜ ɛɟɡ ɜɨɜɥɟɱɟɧɢɹ 
ɜ ɩɟɪɟɪɚɛɨɬɤɭ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɧɟɮɬɢ. 

– Ʉɚɬɚɥɢɬɢɱɟɫɤɢɣ ɤɪɟɤɢɧɝ ɫ ɦɚɤɫɢɦɚɥɶɧɵɦ ɜɵɯɨɞɨɦ ɥɟɝɤɨɝɨ ɝɚɡɨɣɥɹ. 
Ɉɫɧɨɜɧɵɦɢ ɷɤɨɥɨɝɢɱɟɫɤɢɦɢ ɩɪɟɢɦɭɳɟɫɬɜɚɦɢ ɩɪɨɰɟɫɫɚ ɹɜɥɹɸɬɫɹ ɫɧɢɠɟɧɢɟ ɜɵɛɪɨɫɨɜ 
CO ɢ ɋɈ2, ɚ ɬɚɤɠɟ ɨɤɫɢɞɨɜ ɫɟɪɵ ɢ ɚɡɨɬɚ, ɢɡ ɪɟɝɟɧɟɪɚɬɨɪɚ ɜɫɥɟɞɫɬɜɢɟ ɫɧɢɠɟɧɢɹ ɜɵɯɨɞɚ 
ɤɨɤɫɚ ɜ ɩɪɨɰɟɫɫɟ ɤɪɟɤɢɧɝɚ, ɚ ɬɚɤɠɟ ɫɧɢɠɟɧɢɟ ɨɛɪɚɡɨɜɚɧɢɹ ɨɫɬɚɬɤɚ – ɬɹɠɟɥɨɝɨ ɝɚɡɨɣɥɹ. 
Ƚɥɚɜɧɵɦ ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɚɫɩɟɤɬɨɦ ɬɟɯɧɨɥɨɝɢɢ ɹɜɥɹɟɬɫɹ ɭɜɟɥɢɱɟɧɢɟ ɜɵɯɨɞɚ ɥɟɝɤɨɝɨ 
ɝɚɡɨɣɥɹ – ɫɵɪɶɹ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɟɚɤɬɢɜɧɨɝɨ ɢ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜ. ɋɨɜɦɟɫɬɧɨɟ 
ɩɪɢɦɟɧɟɧɢɟ ɫɩɟɰɢɚɥɶɧɵɯ ɤɚɬɚɥɢɡɚɬɨɪɨɜ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɢɟɦɨɜ ɩɨɡɜɨɥɹɟɬ 
ɭɜɟɥɢɱɢɬɶ ɜɵɯɨɞ ɥɟɝɤɨɝɨ ɝɚɡɨɣɥɹ ɧɚ 10% ɨɛ (ɚɛɫ). ȼɬɨɪɢɱɧɵɦ ɚɫɩɟɤɬɨɦ ɹɜɥɹɟɬɫɹ 
ɫɧɢɠɟɧɢɟ ɜɵɯɨɞɚ ɩɨɛɨɱɧɨɝɨ ɩɪɨɞɭɤɬɚ ɤɪɟɤɢɧɝɚ – ɬɹɠɟɥɨɝɨ ɝɚɡɨɣɥɹ; 

– Ƚɢɞɪɨɨɱɢɫɬɤɚ ɬɹɠɟɥɨɝɨ ɝɚɡɨɣɥɹ ɤɨɤɫɨɜɚɧɢɹ (Prime-D). ɉɨɡɜɨɥɹɟɬ 

ɭɦɟɧɶɲɚɬɶ ɜɵɛɪɨɫɵ ɬɨɤɫɢɱɧɵɯ ɝɚɡɨɜ (NOX,H2S, SO2, ɞɪɭɝɢɟ ɫɟɪɧɵɟ ɫɨɟɞɢɧɟɧɢɹ) 
ɡɚ ɫɱɟɬ ɫɧɢɠɟɧɢɹ ɫɨɞɟɪɠɚɧɢɹ ɫɟɪɵ ɢ ɚɡɨɬɚ ɜ ɝɚɡɨɣɥɟ ɤɨɤɫɨɜɚɧɢɹ. 

– Ƚɢɞɪɨɢɡɨɦɟɪɢɡɚɰɢɹ ɞɢɡɟɥɶɧɵɯ ɬɨɩɥɢɜ. ɉɪɨɰɟɫɫ ɢɡɨɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ 
ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ ɩɟɪɫɩɟɤɬɢɜɧɵɦ ɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɵɫɨɤɢɣ ɜɵɯɨɞ ɰɟɥɟɜɨɝɨ ɩɪɨɞɭɤɬɚ – 

ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɞɥɹ ɯɨɥɨɞɧɵɯ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɡɨɧ ɫ ɬɪɟɛɭɟɦɵɦɢ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ. 

– Ƚɥɭɛɨɤɢɣ ɝɢɞɪɨɤɪɟɤɢɧɝ ɨɫɬɚɬɨɱɧɨɝɨ ɫɵɪɶɹ ɧɚ ɧɟɩɨɞɜɢɠɧɨɦ ɫɥɨɟ 
ɤɚɬɚɥɢɡɚɬɨɪɚ. ɉɪɨɰɟɫɫ RCD Unionfining ɨɛɟɫɩɟɱɢɜɚɟɬ ɨɛɟɫɫɟɪɢɜɚɧɢɟ, 
ɞɟɚɡɨɬɢɪɨɜɚɧɢɟ ɢ ɞɟɦɟɬɚɥɥɢɡɚɰɢɸ ɨɫɬɚɬɨɱɧɨɝɨ ɫɵɪɶɹ ɢ ɞɟɚɫɮɚɥɶɬɢɡɚɬɚ. Ʉɪɨɦɟ 
ɜɵɪɚɛɨɬɤɢ ɦɚɥɨɫɟɪɧɢɫɬɨɝɨ ɤɨɬɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ, ɩɪɨɰɟɫɫ ɱɚɫɬɨ ɢɫɩɨɥɶɡɭɸɬ ɞɥɹ 
ɭɥɭɱɲɟɧɢɹ ɫɵɪɶɹ, ɩɨɞɚɜɚɟɦɨɝɨ ɧɚ ɭɫɬɚɧɨɜɤɢ ɤɨɤɫɨɜɚɧɢɹ, FCC ɢ ɝɢɞɪɨɤɪɟɤɢɧɝɚ. 
ɇɚɡɧɚɱɟɧɢɟ ɭɫɬɚɧɨɜɨɤ – ɨɛɵɱɧɨɟ ɨɛɟɫɫɟɪɢɜɚɧɢɟ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɚɹ ɨɛɪɚɛɨɬɤɚ ɫɵɪɶɹ 
ɞɥɹ ɩɨɫɥɟɞɭɸɳɢɯ ɭɫɬɚɧɨɜɨɤ ɩɪɟɜɪɚɳɟɧɢɹ ɧɟɩɟɪɟɝɨɧɹɟɦɵɯ (ɬɹɠɟɥɵɯ) ɨɫɬɚɬɤɨɜ. 

– ɉɪɨɰɟɫɫ «Veba Combi Cracker» ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɟɪɟɪɚɛɨɬɤɭ ɬɹɠɟɥɨɝɨ ɢ 
ɨɫɬɚɬɨɱɧɨɝɨ ɫɵɪɶɹ ɫ ɨɞɧɨɜɪɟɦɟɧɧɵɦ ɭɦɟɧɶɲɟɧɢɟɦ ɫɨɞɟɪɠɚɧɢɹ ɫɟɪɧɢɫɬɵɯ, 
ɚɡɨɬɫɨɞɟɪɠɚɳɢɯ ɢ ɧɟɩɪɟɞɟɥɶɧɵɯ ɫɨɟɞɢɧɟɧɢɣ ɜ ɩɪɨɞɭɤɬɚɯ, ɱɬɨ ɩɨɡɜɨɥɢɬ 
ɫɨɤɪɚɬɢɬɶ ɜɵɛɪɨɫɵ ɜ ɚɬɦɨɫɮɟɪɭ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 
ɩɪɨɞɭɤɬɨɜ ɩɪɨɰɟɫɫɚ , ɜ ɬɨɦ ɱɢɫɥɟ ɜ ɤɚɱɟɫɬɜɟ ɤɨɦɩɨɧɟɧɬɨɜ ɬɨɩɥɢɜ; 

– Ƚɢɞɪɨɤɪɟɤɢɧɝ ɨɫɬɚɬɨɱɧɨɝɨ ɫɵɪɶɹ ɜ ɤɢɩɹɳɟɦ ɫɥɨɟ ɤɚɬɚɥɢɡɚɬɨɪɚ – ɉɪɨɰɟɫɫ 
LC-Fining (ɥɢɰɟɧɡɢɚɪ Shell Lummus Global). ɉɪɨɰɟɫɫ LC-Fining ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ 

ɝɢɞɪɨɤɪɟɤɢɧɝɚ ɬɹɠɟɥɨɝɨ ɧɟɮɬɹɧɨɝɨ ɫɵɪɶɹ – ɨɫɬɚɬɤɨɜ ɩɟɪɟɝɨɧɤɢ ɧɟɮɬɢ, ɬɹɠɟɥɵɯ 

ɮɪɚɤɰɢɣ, ɜɵɞɟɥɹɟɦɵɯ ɢɡ ɩɪɢɪɨɞɧɵɯ ɛɢɬɭɦɨɜ, ɧɟɮɬɹɧɵɯ ɩɟɫɤɨɜ, ɝɨɪɸɱɢɯ ɫɥɚɧɰɟɜ, ɚ 
ɬɚɤɠɟ ɩɪɨɞɭɤɬɨɜ ɨɠɢɠɟɧɢɹ ɭɝɥɟɣ; 

– Ƚɢɞɪɨɤɪɟɤɢɧɝ ɨɫɬɚɬɨɱɧɨɝɨ ɫɵɪɶɹ ɜ ɤɢɩɹɳɟɦ ɫɥɨɟ ɤɚɬɚɥɢɡɚɬɨɪɚ – ɉɪɨɰɟɫɫ 

H-Oil (ɥɢɰɟɧɡɢɚɪ IFP Group). ȼ ɪɟɚɤɬɨɪɟ ɫ ɩɨɝɪɭɠɟɧɧɵɦ ɫɥɨɟɦ ɤɚɬɚɥɢɡɚɬɨɪɚ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨɥɧɨɟ ɩɟɪɟɦɟɲɢɜɚɧɢɟ ɬɪɟɯɮɚɡɧɨɣ ɪɟɚɝɢɪɭɸɳɟɣ ɫɢɫɬɟɦɵ ɢ ɛɵɫɬɪɨ 
ɞɨɫɬɢɝɚɟɬɫɹ ɢɡɨɬɟɪɦɢɱɧɨɫɬɶ ɪɟɠɢɦɚ ɩɪɢ ɤɚɤɢɯ-ɥɢɛɨ ɤɨɥɟɛɚɧɢɹɯ ɢɫɯɨɞɧɨɝɨ ɫɵɪɶɹ, ɱɬɨ 
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ɫɩɨɫɨɛɫɬɜɭɟɬ ɫɬɚɛɢɥɢɡɚɰɢɢ ɩɨɤɚɡɚɬɟɥɟɣ ɤɚɱɟɫɬɜɚ ɩɪɨɞɭɤɬɨɜ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɩɪɢɧɢɦɚɟɦɨɣ ɝɥɭɛɢɧɵ ɤɨɧɜɟɪɫɢɢ ɉɪɢ ɨɛɳɟɣ ɫɬɟɩɟɧɢ ɩɪɟɜɪɚɳɟɧɢɹ ɫɵɪɶɹ 55-75% 

ɫɬɟɩɟɧɶ ɭɞɚɥɟɧɢɹ ɫɟɪɵ ɜ ɩɪɨɰɟɫɫɟ H-Oil ɫɨɫɬɚɜɥɹɟɬ 80-84%, ɚ ɫɬɟɩɟɧɶ ɭɞɚɥɟɧɢɹ 
ɦɟɬɚɥɥɨɜ – 52-85%; 

– Ɍɟɯɧɨɥɨɝɢɹ ɝɢɞɪɨɤɨɧɜɟɪɫɢɢ (ɂɇХɋ ɊȺɇ). Ɍɟɯɧɨɥɨɝɢɹ ɝɢɞɪɨɤɨɧɜɟɪɫɢɢ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɝɥɭɛɢɧɭ ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɮɬɢ ɞɨ 97%, ɧɟ ɩɪɨɢɡɜɨɞɢɬ ɬɪɭɞɧɨ 
ɭɬɢɥɢɡɢɪɭɟɦɵɯ ɩɪɨɞɭɤɬɨɜ, ɧɟ ɢɦɟɟɬ ɨɬɯɨɞɨɜ, ɨɛɟɫɩɟɱɢɜɚɟɬ ɪɟɝɟɧɟɪɚɰɢɸ ɤɚɬɚɥɢɡɚɬɨɪɚ 
ɢ ɢɡɜɥɟɱɟɧɢɟ ɦɟɬɚɥɥɨɜ ɢɡ ɧɟɮɬɹɧɵɯ ɨɫɬɚɬɤɨɜ; 

– Ɍɟɯɧɨɥɨɝɢɹ Uniflex (UOP). Ɍɟɯɧɨɥɨɝɢɹ ɝɥɭɛɨɤɨɣ ɩɟɪɟɪɚɛɨɬɤɢ ɬɹɠɟɥɵɯ ɨɫɬɚɬɤɨɜ 
ɜ ɫɥɚɪɪɢ-ɪɟɚɤɬɨɪɚɯ ɫ ɞɜɢɠɭɳɢɦɫɹ ɤɚɬɚɥɢɡɚɬɨɪɨɦ. Ɋɚɡɪɚɛɨɬɚɧɚ ɧɨɜɚɹ ɤɚɬɚɥɢɬɢɱɟɫɤɚɹ 
ɫɢɫɬɟɦɚ (ɧɚɧɨɪɚɡɦɟɪɧɵɟ ɱɚɫɬɢɰɵ ɡɚɤɪɵɬɨɝɨ ɫɨɫɬɚɜɚ – ɧɨɭ-ɯɚɭ) ɢ ɪɟɚɤɬɨɪ 
ɝɢɞɪɨɝɟɧɢɡɚɰɢɢ. ɗɬɨ ɩɨɡɜɨɥɢɥɨ ɭɦɟɧɶɲɢɬɶ ɜ 3 ɪɚɡɚ ɪɚɫɯɨɞ ɚɤɬɢɜɧɨɣ ɮɚɡɵ 
ɤɚɬɚɥɢɡɚɬɨɪɚ, ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɤɨɬɨɪɨɝɨ ɤɨɧɜɟɪɫɢɸ ɭɞɚɥɨɫɶ ɩɨɜɵɫɢɬɶ ɧɚ 6%, ɚ 
ɜɵɯɨɞ ɲɢɪɨɤɨɣ ɮɪɚɤɰɢɢ ɋ5-525ɨɋ – ɧɚ 6,5%.; 

– Ɍɟɯɧɨɥɨɝɢɹ ɚɤɜɚɤɨɧɜɟɪɫɢɢ («Foster Wheeler» ɢ UOP). ɉɪɨɰɟɫɫ 
«Ⱥɤɜɚɤɨɧɜɟɪɫɢɹ» ɧɚɩɪɚɜɥɟɧ ɧɚ ɩɪɟɜɪɚɳɟɧɢɟ ɧɟɮɬɹɧɵɯ ɨɫɬɚɬɤɨɜ ɜ ɩɪɢɫɭɬɫɬɜɢɢ 
ɜɨɞɹɧɨɝɨ ɩɚɪɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɤɚɬɚɥɢɡɚɬɨɪɨɜ ɧɚ ɨɫɧɨɜɟ ɧɟɛɥɚɝɨɪɨɞɧɵɯ ɦɟɬɚɥɥɨɜ, 
ɪɚɫɬɜɨɪɢɦɵɯ ɜ ɧɟɮɬɹɧɨɦ ɫɵɪɶɟ; 

– Ɍɟɯɧɨɥɨɝɢɹ ɝɥɭɛɨɤɨɝɨ ɝɢɞɪɨɤɪɟɤɢɧɝɚ ɨɫɬɚɬɨɱɧɨɝɨ ɫɵɪɶɹ ɫ 
ɞɜɢɠɭщɟɦɫɹ ɤɚɬɚɥɢɡɚɬɨɪɨɦ (Eni). ɋɵɪɶɟ ɦɨɠɟɬ ɜɚɪɶɢɪɨɜɚɬɶɫɹ ɨɬ 
ɪɚɡɧɨɨɛɪɚɡɧɵɯ ɦɚɡɭɬɨɜ ɢ ɞɟɚɫɮɚɥɶɬɢɡɚɬɨɜ ɞɨ ɫɜɟɪɯɬɹɠɟɥɵɯ ɧɟɮɬɟɣ, 
ɩɪɢɪɨɞɧɵɯ ɛɢɬɭɦɨɜ, ɝɭɞɪɨɧɨɜ ɢ ɨɫɬɚɬɤɨɜ ɬɟɪɦɨɤɪɟɤɢɧɝɚ ɢ ɜɢɫɛɪɟɤɢɧɝɚ. ɋɪɟɞɢ 
ɩɪɨɞɭɤɬɨɜ ɩɪɨɰɟɫɫɚ EST – ɥɟɝɤɢɟ ɝɚɡɵ, ɧɚɮɬɚ, ɝɚɡɨɣɥɶ (ɞɢɡɟɥɶɧɚɹ ɮɪɚɤɰɢɹ), 
ɜɚɤɭɭɦɧɵɣ ɝɚɡɨɣɥɶ. Ɇɨɠɧɨ ɩɨɥɭɱɚɬɶ ɧɢɡɤɨɫɟɪɧɢɫɬɨɟ (S <10 ppm) ɞɢɡɟɥɶɧɨɟ 
ɬɨɩɥɢɜɨ ɫ ɰɟɬɚɧɨɜɵɦ ɱɢɫɥɨɦ >52 ɩɭɧɤɬɨɜ. Ȼɭɞɭɱɢ ɜ ɫɨɫɬɚɜɟ ɇɉɁ, ɭɫɬɚɧɨɜɤɚ EST 
ɦɨɠɟɬ ɛɵɬɶ ɨɩɬɢɦɢɡɢɪɨɜɚɧɚ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɜɚɬɶ ɩɨɥɭɱɟɧɢɟ 
ɜɚɤɭɭɦɧɨɝɨ ɝɚɡɨɣɥɹ ɫ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ, ɩɪɢɟɦɥɟɦɵɦɢ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ 
ɤɚɱɟɫɬɜɟ ɫɵɪɶɹ ɞɥɹ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ ɢɥɢ ɝɢɞɪɨɤɪɟɤɢɧɝɚ; 

– Ɍɜɟɪɞɨɤɢɫɥɨɬɧɨɟ ɚɥɤɢɥɢɪɨɜɚɧɢɟ. ɉɪɨɰɟɫɫ ɢɫɤɥɸɱɚɟɬ ɩɪɨɛɥɟɦɵ, ɫɜɹɡɚɧɧɵɟ ɫ 
ɪɟɝɟɧɟɪɚɰɢɟɣ ɢ ɬɪɚɧɫɩɨɪɬɨɦ ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ, ɤɨɬɨɪɵɟ ɧɚ ɬɢɩɨɜɨɣ ɭɫɬɚɧɨɜɤɟ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 260 000 ɬ/ɝɨɞ ɩɨ ɚɥɤɢɥɚɬɭ ɫɨɫɬɚɜɥɹɸɬ 30÷40 ɬ/ɫɭɬɤɢ ɩɨ ɫɜɟɠɟɣ 
ɤɢɫɥɨɬɟ. ɉɪɨɰɟɫɫ «ȺɥɤɢɊȺɇ-Ƚɉɇ» ɨɛɟɫɩɟɱɢɜɚɟɬ ɭɧɢɤɚɥɶɧɵɟ ɩɪɟɢɦɭɳɟɫɬɜɚ, 
ɫɜɹɡɚɧɧɵɟ ɫ ɪɚɛɨɬɨɣ ɫ ɧɟɤɨɪɪɨɡɢɨɧɧɨɣ ɫɪɟɞɨɣ, ɫ ɩɨɥɭɱɟɧɢɟɦ ɛɨɥɟɟ ɜɵɫɨɤɨɝɨ 
ɨɤɬɚɧɨɜɨɝɨ ɱɢɫɥɚ (ɩɪɢ ɩɪɚɤɬɢɱɟɫɤɢ ɨɞɢɧɚɤɨɜɨɦ ɦɚɬɟɪɢɚɥɶɧɨɦ ɛɚɥɚɧɫɟ ɩɪɨɰɟɫɫɚ, 
ɬɚɛɥɢɰɚ 3) ɩɪɢ ɛɨɥɟɟ ɧɢɡɤɢɯ ɤɚɩɢɬɚɥɶɧɵɯ ɡɚɬɪɚɬɚɯ ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɫɟɪɧɨɤɢɫɥɨɬɧɵɦ 
ɚɥɤɢɥɢɪɨɜɚɧɢɟɦ (ɢɫɤɥɸɱɚɸɬɫɹ ɞɨɪɨɝɨɫɬɨɹɳɚɹ ɢ ɷɤɨɥɨɝɢɱɟɫɤɢ ɜɪɟɞɧɚɹ ɭɫɬɚɧɨɜɤɚ 
ɪɟɝɟɧɟɪɚɰɢɢ ɨɬɪɚɛɨɬɚɧɧɨɣ ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ, ɛɥɨɤɢ ɡɚɳɟɥɚɱɢɜɚɧɢɹ ɢ ɜɨɞɧɨɣ ɩɪɨɦɵɜɤɢ 
ɩɪɨɞɭɤɬɨɜ ɪɟɚɤɰɢɢ, ɫɢɫɬɟɦɚ ɬɪɚɧɫɩɨɪɬɚ ɢ ɯɪɚɧɟɧɢɹ ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ, ɤɨɦɩɥɟɤɫɧɵɟ 
ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɡɚɳɢɬɟ ɷɤɨɥɨɝɢɢ ɨɬ ɜɥɢɹɧɢɹ ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ); 

– Ɍɟɯɧɨɥɨɝɢɹ ɨɥɢɝɨɦɟɪɢɡɚɰɢɢ ɨɥɟɮɢɧɨɜ ɧɚ ɤɜɚɪɰɟɜɨɦ ɩɟɫɤɟ ɫ ɩɥɟɧɤɨɣ ɠɢɞɤɨɣ 
ɮɨɫɮɨɪɧɨɣ ɤɢɫɥɨɬɵ. Ⱦɚɧɧɵɣ ɩɪɨɰɟɫɫ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɜɵɫɨɤɨɣ ɤɨɧɜɟɪɫɢɟɣ ɨɥɟɮɢɧɨɜ 
ɢ ɯɨɪɨɲɢɦ ɜɵɯɨɞɨɦ ɩɨɥɢɦɟɪɛɟɧɡɢɧɚ; 

– Ɍɟɯɧɨɥɨɝɢɹ ɩɨɥɭɱɟɧɢɹ ȾɂɉЭ. ɇɟɫɨɦɧɟɧɧɵɦ ɩɪɟɢɦɭɳɟɫɬɜɨɦ ɞɚɧɧɨɣ 
ɬɟɯɧɨɥɨɝɢɢ ɹɜɥɹɟɬɫɹ ɟɟ ɨɞɧɨɫɬɚɞɢɣɧɨɫɬɶ, ɞɨɫɬɭɩɧɨɫɬɶ ɫɵɪɶɟɜɨɣ ɛɚɡɵ ɢ ɜɨɡɦɨɠɧɨɫɬɶ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɨɞɵ ɜɦɟɫɬɨ ɧɢɡɲɢɯ ɫɩɢɪɬɨɜ. 
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– ɉɪɨɢɡɜɨɞɫɬɜɨ ɜɨɞɨɪɨɞɚ ɢɡ ɦɟɬɚɧɨɥɚ (Haldor Topsoe). Ʉ ɨɫɧɨɜɧыɦ 
ɩɪɟɢɦɭщɟɫɬɜɚɦ ɞɚɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɫɥɟɞɭɟɬ ɨɬɧɟɫɬɢ ɧɢɡɤɢɟ ɤɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ ɛɥɚɝɨɞɚɪɹ 
ɧɟɜɵɫɨɤɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɩɪɨɰɟɫɫɚ (250 – 295°ɋ), ɧɢɡɤɢɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ, 
ɝɢɛɤɨɫɬɶ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ: ɭɫɬɚɧɨɜɤɚ ɛɵɫɬɪɨ ɜɵɯɨɞɢɬ ɢɡ ɪɟɠɢɦɚ ɨɠɢɞɚɧɢɹ ɧɚ ɡɚɞɚɧɧɭɸ 
ɦɨɳɧɨɫɬɶ, ɩɨɥɧɨɫɬɶɸ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɣ ɩɪɨɰɟɫɫ, ɨɛɴɟɦ ɩɪɨɢɡɜɨɞɢɦɨɝɨ ɜɨɞɨɪɨɞɚ 
ɥɟɝɤɨ ɪɟɝɭɥɢɪɭɟɬɫɹ ɪɚɫɯɨɞɨɦ ɫɵɪɶɹ ɜ ɢɧɬɟɪɜɚɥɟ ɨɬ 30 ɞɨ 100% ɨɬ ɪɚɫɱɟɬɧɨɣ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ. 
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