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Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 
ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 

«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 
 

ɉɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ 
«ɂɧɠɟɧɟɪɧɚɹ ɷɤɨɥɨɝɢɹ ɢ ɛɟɡɨɩɚɫɧɨɫɬɶ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ» 

 
     ɍɌȼȿɊɀȾȺɘ 
     Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ 
     _________   Ɍ. Ⱥ. Ʉɭɥɚɝɢɧɚ 
              ɩɨɞɩɢɫɶ                  
     « _____»      ________2019 ɝ. 

 
 

ȻȺɄȺɅȺȼɊɋɄȺə ɊȺȻɈɌȺ 
 

ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ 20.03.01 «Ɍɟɯɧɨɫɮɟɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ» 
 
 

«Ɉɰɟɧɤɚ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ ɩɪɟɞɩɪɢɹɬɢɹ  
ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɩɟɪɟɤɪɵɬɢɣ»  

 
 
 
 
 

Ɋɭɤɨɜɨɞɢɬɟɥɶ             _________        ɤɚɧɞ. ɬɟɯɧ. ɧɚɭɤ.          ɂ.ȼ. Ⱥɧɞɪɭɧɹɤ  
                                                    ɩɨɞɩɢɫɶ, ɞɚɬɚ                      
 

ȼɵɩɭɫɤɧɢɤ                  _________                                         ɇ.ȼ. ɒɚɤɥɟɢɧ   
                                                    ɩɨɞɩɢɫɶ, ɞɚɬɚ                                                                                
 

ɇɨɪɦɨɤɨɧɬɪɨɥɟɪ        ________          ɫɬ. ɩɪɟɩɨɞɚɜɚɬɟɥɶ ȿ.ɇ. Ɂɚɣɰɟɜɚ 
                                                     ɩɨɞɩɢɫɶ, ɞɚɬɚ                                         

 
 

 
 
 
 
 
 
 
 

Ʉɪɚɫɧɨɹɪɫɤ 2019  
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Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 
ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 

«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 
ɉɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ 

Ʉɚɮɟɞɪɚ «ɂɧɠɟɧɟɪɧɚɹ ɷɤɨɥɨɝɢɹ ɢ ɛɟɡɨɩɚɫɧɨɫɬɶ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ» 
 

ɍɌȼȿɊɀȾȺɘ 
Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ 
______         Ɍ. Ⱥ. Ʉɭɥɚɝɢɧɚ 
ɩɨɞɩɢɫɶ 

« _____»      ________ 2019 ɝ. 
 
 
 

ɁȺȾȺɇɂȿ 
ɇȺ ȼɕɉɍɋɄɇɍɘ ɄȼȺɅɂɎɂɄȺɐɂɈɇɇɍɘ ɊȺȻɈɌɍ 

ɜ ɮɨɪɦɟ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ 
 
 

 
ɋɬɭɞɟɧɬɭ: ɒɚɤɥɟɢɧɭ ɇɢɤɢɬɟ ȼɹɱɟɫɥɚɜɨɜɢɱɭ 
Ƚɪɭɩɩɚ: Ɏɗ15-10Ȼ  
ɇɚɩɪɚɜɥɟɧɢɟ (ɫɩɟɰɢɚɥɶɧɨɫɬɶ): 20.03.01 «Ɍɟɯɧɨɫɮɟɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ» 
Ɍɟɦɚ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ: «Ɉɰɟɧɤɚ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ 

ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ ɩɪɟɞɩɪɢɹɬɢɹ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ 
ɩɟɪɟɤɪɵɬɢɣ» 

ɍɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ ɩɨ ɭɧɢɜɟɪɫɢɬɟɬɭ: №8853/ɫ ɨɬ 14 ɢɸɧɹ 2019ɝ. 
Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ: ɂ.ȼ. Ⱥɧɞɪɭɧɹɤ, ɤɚɧɞ. ɬɟɯɧ. ɧɚɭɤ 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ȼɄɊ: ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɢɧɫɬɪɭɤɰɢɹ, ɧɨɪɦɚɬɢɜɧɚɹ, 

ɫɩɪɚɜɨɱɧɚɹ ɢ ɞɪɭɝɚɹ ɥɢɬɟɪɚɬɭɪɚ. 
ɉɟɪɟɱɟɧɶ ɪɚɡɞɟɥɨɜ ȼɄɊ: ɜɜɟɞɟɧɢɟ, ɨɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ ɩɪɟɞɩɪɢɹɬɢɢ, 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɪɟɞɩɪɢɹɬɢɹ, ɪɚɫɱɟɬ ɨɛɪɚɡɨɜɚɧɢɹ ɢ ɪɚɫɫɟɢɜɚɧɢɹ ɞɨ 
ɦɟɪɨɩɪɢɹɬɢɹ, ɪɚɫɱɟɬ ɨɛɪɚɡɨɜɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɩɨɫɥɟ ɦɟɪɨɩɪɢɹɬɢɹ ɢ 
ɩɨɞɛɨɪ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɪɚɫɱɟɬ ɪɚɫɫɟɢɜɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɨɬ ɬɨɱɟɱɧɨɝɨ 
ɢɫɬɨɱɧɢɤɚ ɩɨɫɥɟ ɦɟɪɨɩɪɢɹɬɢɹ, ɡɚɤɥɸɱɟɧɢɟ, ɫɩɢɫɨɤ ɢɫɩɨɥɶɡɨɜɚɧɧɨɣ 
ɥɢɬɟɪɚɬɭɪɵ. 

ɉɟɪɟɱɟɧɶ ɝɪɚɮɢɱɟɫɤɨɝɨ ɢ ɢɥɥɸɫɬɪɚɰɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɫ ɭɤɚɡɚɧɢɟɦ 
ɨɫɧɨɜɧɵɯ ɱɟɪɬɟɠɟɣ, ɩɥɚɤɚɬɨɜ: 

Ʌɢɫɬ 1: Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɰɟɩɨɱɤɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ 
ɩɟɪɟɤɪɵɬɢɣ. 

Ʌɢɫɬ 2: Ʉɚɪɬɚ ɫ ɧɚɧɟɫɟɧɢɟɦ ɢɡɨɥɢɧɢɣ ɪɚɜɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ 
ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɨɬ ɬɨɱɟɱɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɞɨ ɦɟɪɨɩɪɢɹɬɢɹ. 

Ʌɢɫɬ 3: Ɋɚɫɱɟɬ ɡɚɝɪɹɡɧɟɧɢɹ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ ɢɫɬɨɱɧɢɤɚɦɢ ɜɵɛɪɨɫɨɜ 
ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɞɨ ɢ ɩɨɫɥɟ ɦɟɪɨɩɪɢɹɬɢɹ. 
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Ʌɢɫɬ 4: Ⱦɢɡɟɥɶɧɵɣ ɩɚɪɨɝɟɧɟɪɚɬɨɪ ɉȽ-300ɀɆ2.  
Ʌɢɫɬ 5: Ʉɚɪɬɚ ɫ ɧɚɧɟɫɟɧɢɟɦ ɢɡɨɥɢɧɢɣ ɪɚɜɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ 

ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɨɬ ɬɨɱɟɱɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɩɨɫɥɟ ɦɟɪɨɩɪɢɹɬɢɹ. 
 

 
Ɋɭɤɨɜɨɞɢɬɟɥɶ    _________   ɂ.ȼ. Ⱥɧɞɪɭɧɹɤ  
                                                                                          ɩɨɞɩɢɫɶ 
 

 
 
Ɂɚɞɚɧɢɟ ɩɪɢɧɹɥ ɤ ɢɫɩɨɥɧɟɧɢɸ _________   ɇ.Ⱥ. ɒɚɤɥɟɢɧ   
                                                                                           ɩɨɞɩɢɫɶ 

 
 
 

«     » ____________2019 ɝ. 
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ɄȺɅȿɇȾȺɊɇɕɃ ȽɊȺɎɂɄ  
 

ɜɵɩɨɥɧɟɧɢɹ ȼɄɊ 
 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɢ ɫɨɞɟɪɠɚɧɢɟ ɷɬɚɩɚ ɋɪɨɤ ɜɵɩɨɥɧɟɧɢɹ 

ɋɛɨɪ ɢ ɚɧɚɥɢɡ ɢɫɯɨɞɧɨɣ ɥɢɬɟɪɚɬɭɪɵ ɢ 

ɞɨɤɭɦɟɧɬɚɰɢɢ 

11.05.2019 – 23.06.2019 

ɉɨɫɬɚɧɨɜɤɚ ɨɫɧɨɜɧɨɣ ɡɚɞɚɱɢ, ɨɫɜɨɟɧɢɟ 

ɪɚɫɱɟɬɧɵɯ ɦɟɬɨɞɢɤ  

24.06.2019 – 28.06.2019 

ȼɵɩɨɥɧɟɧɢɟ ɪɚɫɱɟɬɨɜ, ɨɮɨɪɦɥɟɧɢɟ 

ɪɟɡɭɥɶɬɚɬɨɜ, ɫɨɫɬɚɜɥɟɧɢɟ ɜɵɜɨɞɨɜ 

29.06.2019 – 01.07.2019 

Ɉɮɨɪɦɥɟɧɢɟ ɪɚɫɱɟɬɧɨ-ɝɪɚɮɢɱɟɫɤɨɣ 

ɡɚɩɢɫɤɢ 

02.07.2019 – 04.07.2019 

Ƚɪɚɮɢɱɟɫɤɨɟ ɨɮɨɪɦɥɟɧɢɟ ɱɟɪɬɟɠɟɣ 05.06.2019 – 07.07.2019 

Ɉɮɨɪɦɥɟɧɢɟ ɩɪɨɱɟɣ ɞɨɤɭɦɟɧɬɚɰɢɢ 08.07.2019 – 13.07.2019 

 
 
 
 
Ɋɭɤɨɜɨɞɢɬɟɥɶ                                        _________                   ɂ. ȼ. Ⱥɧɞɪɭɧɹɤ  
                                                                    ɩɨɞɩɢɫɶ 

 
 
Ɂɚɞɚɧɢɟ ɩɪɢɧɹɥ ɤ ɢɫɩɨɥɧɟɧɢɸ           _________                    ɇ.ȼ. ɒɚɤɥɟɢɧ 
                                                                   ɩɨɞɩɢɫɶ                    
 
 
 
                                                                                     «__» _________  2019 ɝ. 

  



 
 

2 

 

ɊȿɎȿɊȺɌ 
 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «Ɉɰɟɧɤɚ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ 
ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ ɩɪɟɞɩɪɢɹɬɢɹ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ 
ɩɟɪɟɤɪɵɬɢɣ» ɫɨɞɟɪɠɢɬ 83 ɫɬɪɚɧɢɰ, ɜɤɥɸɱɚɟɬ  26 ɬɚɛɥɢɰ, 2 ɪɢɫɭɧɤɚ, 21 
ɥɢɬɟɪɚɬɭɪɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɢ 5 ɥɢɫɬɨɜ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ.  

ɉɊɈɂɁȼɈȾɋɌȼɈ ɀȿɅȿɁɈȻȿɌɈɇɇɕɏ ɉȿɊȿɄɊɕɌɂɃ, ȼɕȻɊɈɋɕ, 
ɊȺɋɑȿɌ ɊȺɋɋȿɂȼȺɇɂə, ɌɈɑȿɑɇɕȿ ɂɋɌɈɑɇɂɄɂ, ɋɇɂɀȿɇɂȿ 
ȼɕȻɊɈɋɈȼ, ɉȺɊɈȽȿɇȿɊȺɌɈɊ. 

Ɉɛɴɟɤɬ ɢɫɫɥɟɞɨɜɚɧɢɹ: ɩɪɨɢɡɜɨɞɫɬɜɨ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɩɟɪɟɤɪɵɬɢɣ. 
ɐɟɥɶɸ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɨɰɟɧɤɚ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ 

ɩɪɟɞɩɪɢɹɬɢɹ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɩɟɪɟɤɪɵɬɢɣ. 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɵɩɨɥɧɟɧɢɹ ȼɄɊ ɛɵɥɚ ɢɡɭɱɟɧɚ ɨɛɳɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 

ɩɪɟɞɩɪɢɹɬɢɹ, ɜɵɹɜɥɟɧɵ ɟɝɨ ɨɫɧɨɜɧɵɟ ɡɚɝɪɹɡɧɹɸɳɢɟ ɜɟɳɟɫɬɜɚ, ɜɵɛɪɚɫɵɜɚɟɦɵɟ 
ɜ ɚɬɦɨɫɮɟɪɭ, ɛɵɥɨ ɩɪɟɞɥɨɠɟɧɨ ɦɟɪɨɩɪɢɹɬɢɟ ɩɨ ɫɧɢɠɟɧɢɸ ɜɪɟɞɧɵɯ ɜɵɛɪɨɫɨɜ ɜ 
ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ.  

ȼ ɤɚɱɟɫɬɜɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɪɟɞɥɨɠɟɧɨ ɡɚɦɟɧɢɬɶ ɤɨɬɟɥ ɦɚɪɤɢ Ʉȿ-14ɋ ɧɚ 
ɩɚɪɨɝɟɧɟɪɚɬɨɪ ɉȽ-300ɀɆ2. 
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ȺɇɇɈɌȺɐɂə 
 

Ȼɚɤɚɥɚɜɪɫɤɚɹ ɪɚɛɨɬɚ ɧɚ ɬɟɦɭ: «Ɉɰɟɧɤɚ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɚɬɦɨɫɮɟɪɧɵɣ 
ɜɨɡɞɭɯ ɩɪɟɞɩɪɢɹɬɢɹ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɩɟɪɟɤɪɵɬɢɣ» ȼɄɊ 
ɜɵɩɨɥɧɟɧɚ ɧɚ 83 ɫɬɪɚɧɢɰɚɯ, ɜɤɥɸɱɚɟɬ 26 ɬɚɛɥɢɰ, 2 ɪɢɫɭɧɤɨɜ, 5 ɝɪɚɮɢɱɟɫɤɢɯ 
ɦɚɬɟɪɢɚɥɨɜ ɢ 26 ɥɢɬɟɪɚɬɭɪɧɵɯ ɢɫɬɨɱɧɢɤɚ.  

ɐɟɥɶɸ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɨɰɟɧɤɚ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ 
ɩɪɟɞɩɪɢɹɬɢɹ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɩɟɪɟɤɪɵɬɢɣ. 

ȼɨ ɜɜɟɞɟɧɢɢ ɪɚɫɤɪɵɜɚɟɬɫɹ ɚɤɬɭɚɥɶɧɨɫɬɶ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ ɩɨ 
ɜɵɛɪɚɧɧɨɦɭ ɧɚɩɪɚɜɥɟɧɢɸ, ɫɬɚɜɢɬɫɹ ɩɪɨɛɥɟɦɚ, ɰɟɥɶ ɢ ɡɚɞɚɱɢ.  

ȼ ɩɟɪɜɨɣ ɝɥɚɜɟ ɪɚɫɫɤɚɡɵɜɚɟɬɫɹ ɨɛɳɚɹ ɢɧɮɨɪɦɚɰɢɹ ɨ ɩɪɟɞɩɪɢɹɬɢɢ, ɟɝɨ 
ɦɟɫɬɨɩɨɥɨɠɟɧɢɢ ɢ ɨ ɝɪɚɧɢɱɚɳɢɯ ɝɨɪɨɞɫɤɢɯ ɨɛɴɟɤɬɚɯ. 

ȼɨ ɜɬɨɪɨɣ ɝɥɚɜɟ ɨɩɢɫɵɜɚɟɬɫɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɰɟɩɨɱɤɚ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɚ 
ɬɚɤɠɟ ɪɚɫɫɤɚɡɵɜɚɟɬɫɹ ɨ ɫɵɪɶɟ, ɢɫɩɨɥɶɡɭɟɦɨɦ ɜ ɩɪɨɰɟɫɫɟ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɩɟɪɟɤɪɵɬɢɣ. 

ȼ ɬɪɟɬɶɟɣ ɝɥɚɜɟ ɪɚɫɫɤɚɡɵɜɚɟɬɫɹ ɨ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɩɪɟɞɩɪɢɹɬɢɹ, ɤɚɤ 
ɢɫɬɨɱɧɢɤɚ ɡɚɝɪɹɡɧɟɧɢɹ ɚɬɦɨɫɮɟɪɵ. 

 ȼ ɱɟɬɜɟɪɬɨɣ ɝɥɚɜɟ ɪɚɫɱɟɬ ɨɛɪɚɡɨɜɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɨɬ 
ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ. 

ȼ ɩɹɬɨɣ ɝɥɚɜɟ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɪɚɫɱɟɬ ɨɛɪɚɡɨɜɚɧɢɹ ɢ ɪɚɫɫɟɢɜɚɧɢɹ 
ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɞɨ ɦɟɪɨɩɪɢɹɬɢɹ. 

ȼ ɲɟɫɬɨɣ ɝɥɚɜɟ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɪɚɫɱɟɬ ɨɛɪɚɡɨɜɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ 
ɩɨɫɥɟ ɦɟɪɨɩɪɢɹɬɢɣ ɢ ɩɨɞɛɨɪ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɫɧɢɠɟɧɢɸ 
ɜɵɛɪɨɫɨɜ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ. 

ȼ ɫɟɞɶɦɨɣ ɝɥɚɜɟ ɩɪɟɞɫɬɚɜɥɟɧ ɪɚɫɱɟɬ ɪɚɫɫɟɢɜɚɧɢɹ Ɂȼ ɨɬ ɬɨɱɟɱɧɨɝɨ 
ɢɫɬɨɱɧɢɤɚ ɜɵɛɪɨɫɨɜ ɜ ɚɬɦɨɫɮɟɪɭ ɩɨɫɥɟ ɦɟɪɨɩɪɢɹɬɢɣ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɵɩɨɥɧɟɧɢɹ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ ɛɵɥ ɪɚɫɫɦɨɬɪɟɧ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɜɵɹɜɥɟɧɵ ɨɫɧɨɜɧɵɟ ɢɫɬɨɱɧɢɤɢ 
ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɢ ɨɪɝɚɧɢɡɦ ɱɟɥɨɜɟɤɚ, ɛɵɥɨ ɩɪɟɞɥɨɠɟɧɨ 
ɦɟɪɨɩɪɢɹɬɢɟ ɩɨ ɫɧɢɠɟɧɢɸ ɜɵɛɪɨɫɨɜ ɜɪɟɞɧɵɯ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ. 
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ȼȼȿȾȿɇɂȿ 
 

Ȼɟɬɨɧ ɫɱɢɬɚɟɬɫɹ ɨɞɧɢɦ ɢɡ ɞɪɟɜɧɟɣɲɢɯ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. Ɉɛ ɷɬɨɦ 
ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ, ɫɨɯɪɚɧɢɜɲɢɟɫɹ ɞɨ ɧɚɲɢɯ ɞɧɟɣ, ɡɞɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ. 
ȼɧɚɱɚɥɟ ɛɟɬɨɧ ɢɫɩɨɥɶɡɨɜɚɥɫɹ ɞɥɹ ɜɨɡɜɟɞɟɧɢɹ ɦɨɧɨɥɢɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɢ 
ɤɨɧɫɬɪɭɤɰɢɣ, ɧɨ ɧɚɭɤɚ ɧɚ ɦɟɫɬɟ ɧɟ ɫɬɨɢɬ, ɢ ɩɨɷɬɨɦɭ ɛɵɥ ɫɨɡɞɚɧ ɟɳё ɛɨɥɟɟ 
ɷɮɮɟɤɬɢɜɧɵɣ ɩɪɨɱɧɵɣ ɫɬɪɨɢɬɟɥɶɧɵɣ ɦɚɬɟɪɢɚɥ ɷɬɨ ɠɟɥɟɡɨɛɟɬɨɧ. ɋ ɪɚɡɜɢɬɢɟɦ 
ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ, ɚɪɦɢɪɨɜɚɧɧɵɯ ɫɟɬɤɚɦɢ ɢ ɤɚɪɤɚɫɚɦɢ, ɭɫɩɟɲɧɨ 
ɧɚɱɚɥɨ ɪɚɡɜɢɜɚɬɶɫɹ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɪɚɡɥɢɱɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɩɪɢ 
ɧɚɢɦɟɧɶɲɢɯ ɬɪɭɞɨɜɵɯ ɡɚɬɪɚɬɚɯ ɢ ɩɨɜɵɲɟɧɧɵɯ ɫɪɨɤɚɯ ɜɨɡɜɟɞɟɧɢɹ. 

ɋɥɟɞɭɸɳɢɦ ɷɬɚɩɨɦ ɪɚɡɜɢɬɢɹ ɠɟɥɟɡɨɛɟɬɨɧɚ ɫɬɚɥɨ ɩɪɢɦɟɧɟɧɢɟ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ-ɧɚɩɪɹɠɟɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ, ɱɬɨ ɫɩɨɫɨɛɫɬɜɨɜɚɥɨ ɫɧɢɠɟɧɢɸ 
ɪɚɫɯɨɞɚ ɚɪɦɚɬɭɪɵ ɜ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɹɯ, ɩɨɜɵɲɟɧɢɸ ɢɯ 
ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɢ ɬɪɟɳɢɧɨɫɬɨɣɤɨɫɬɢ.Ɍɚɤɠɟ ɡɧɚɱɢɬɟɥɶɧɵɦ ɩɪɨɞɜɢɠɟɧɢɟɦ ɜ 
ɪɚɡɜɢɬɢɟ ɠɟɥɟɡɨɛɟɬɨɧɚ ɫɬɚɥɨ ɩɪɢɦɟɧɟɧɢɟ ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ ɞɨɛɚɜɨɤ. 

Ȼɥɚɝɨɞɚɪɹ ɪɚɡɜɢɬɢɸ ɛɟɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ, ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ 
ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɢɡɞɟɥɢɹ ɡɚɧɢɦɚɸɬ ɩɟɪɜɨɟ ɦɟɫɬɨ ɜ ɦɢɪɟ ɫɪɟɞɢ ɫɬɪɨɢɬɟɥɶɧɵɯ 
ɦɚɬɟɪɢɚɥɨɜ. ɋɟɝɨɞɧɹ ɜ ɤɚɠɞɨɦ ɤɪɭɩɧɨɦ ɝɨɪɨɞɟ ɥɸɛɨɣ ɪɚɡɜɢɬɨɣ ɫɬɪɚɧɵ ɟɫɬɶ 
ɡɚɜɨɞ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ. 

ȼ ɩɪɨɰɟɫɫɟ ɩɪɨɢɡɜɨɞɫɬɜɚ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ ɫɭɳɟɫɬɜɭɸɬ 
ɧɟɨɪɝɚɧɢɡɨɜɚɧɧɵɟ ɢ ɨɪɝɚɧɢɡɨɜɚɧɧɵɟ ɢɫɬɨɱɧɢɤɢ ɜɵɛɪɨɫɨɜ. 

Ʉ ɧɟɨɪɝɚɧɢɡɨɜɚɧɧɵɦ ɢɫɬɨɱɧɢɤɚɦ ɨɬɧɨɫɹɬɫɹ: 
–   Ⱦɨɫɬɚɜɤɚ ɫɵɪɶɹ ɚɜɬɨɦɨɛɢɥɶɧɵɦ ɬɪɚɧɫɩɨɪɬɨɦ; 
–   ɉɵɥɟɧɢɟ ɢɧɟɪɬɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɩɪɢ ɩɟɪɟɫɵɩɤɟ, ɩɪɢ ɯɪɚɧɟɧɢɢ ɧɚ  
ɨɬɤɪɵɬɨɦ ɫɤɥɚɞɟ ɢ ɩɪɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ ɦɚɬɟɪɢɚɥɨɜ ɩɨɫɪɟɞɫɬɜɨɦ 
ɥɟɧɬɨɱɧɨɝɨ ɤɨɧɜɟɣɟɪɚ 
Ʉ ɨɪɝɚɧɢɡɨɜɚɧɧɵɦ ɢɫɬɨɱɧɢɤɚɦ ɨɬɧɨɫɹɬɫɹ: 
 Ɋɟɡɤɚ ɚɪɦɚɬɭɪɧɨɣ ɫɬɚɥɢ 
 ɋɜɚɪɤɚ ɚɪɦɚɬɭɪɧɨɣ ɫɬɚɥɢ 
 ɋɠɢɝɚɧɢɟ ɬɜɟɪɞɨɝɨ ɬɨɩɥɢɜɚ ɜ ɤɨɬɥɟ 
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1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ ɩɪɟɞɩɪɢɹɬɢɢ 
 
Ɉɬɤɪɵɬɨɟ ɚɤɰɢɨɧɟɪɧɨɟ ɨɛɳɟɫɬɜɨ «Ʉɪɚɫɧɨɹɪɫɤɢɣ ɤɨɦɛɢɧɚɬ 

ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɢ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɤɨɧɫɬɪɭɤɰɢɣ» (ɈȺɈ «ɄɀȻɆɄ») 
ɘɪɢɞɢɱɟɫɤɢɣ (ɩɨɱɬɨɜɵɣ, ɮɚɤɬɢɱɟɫɤɢɣ) ɚɞɪɟɫ: 660027, ɝ. Ʉɪɚɫɧɨɹɪɫɤ, ɩɪ. 

Ɂɚɜɨɞɫɤɨɣ, 2ɝ. 
Ƚɟɧɟɪɚɥɶɧɵɣ ɞɢɪɟɤɬɨɪ Ɇɢɯɚɢɥ ɂɜɚɧɨɜɢɱ Ƚɢɥɶɮɚɧɨɜ 
Ɍɟɥ:(391)291-32-71,ɮɚɤɫ:(391)264-38-00,email:kgbmk@mail.ru, 

www.kgbmk.ru 
ɈȺɈ«ɄɀȻɆɄ»ɪɚɫɩɨɥɨɠɟɧɨ ɜ ɩɪɨɦɡɨɧɟ ɜ Ʌɟɧɢɧɫɤɨɦ ɪɚɣɨɧɟ ɝ. 

Ʉɪɚɫɧɨɹɪɫɤɚ, ɩɨ ɚɞɪɟɫɭ: ɩɪ. Ɂɚɜɨɞɫɤɨɣ, 2ɝ. 
ɋ ɫɟɜɟɪɧɨɣ ɫɬɨɪɨɧɵ ɫ ɩɪɟɞɩɪɢɹɬɢɟɦ ɝɪɚɧɢɱɚɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɢ 

ɬɨɪɝɨɜɵɟ ɩɪɟɞɩɪɢɹɬɢɹ,ɜ ɬ.ɱ. ɨɩɬɨɜɚɹ ɤɨɦɩɚɧɢɹ «ɏɢɦɢɤ» (ɪɟɚɥɢɡɚɰɢɹ 
ɯɨɡɬɨɜɚɪɨɜ), ɈɈɈ «Ⱥɝɪɨɉɪɨɦɋɧɚɛ» ɢ ɈɈɈ «ɍɪɚɥɋɢɛɌɪɟɣɞ.Ʉɪɚɫɧɨɹɪɫɤ» 
(ɦɟɬɚɥɥɨɩɪɨɤɚɬ, ɦɟɬɚɥɥɨɢɡɞɟɥɢɹ), ɬɨɪɝɨɜɚɹ ɤɨɦɩɚɧɢɹ «Ȼɢɨɧ» (ɦɟɠɤɨɦɧɚɬɧɵɟ, 
ɜɯɨɞɧɵɟ ɞɜɟɪɢ), ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɚɹ ɤɨɦɩɚɧɢɹ ɈɈɈ «ɇɢɤɚ» (ɧɟɮɬɟɝɚɡɨɜɨɟ ɨɛɨ-
ɪɭɞɨɜɚɧɢɟ, ɦɟɬɚɥɥɨɢɡɞɟɥɢɹ, ɦɟɬɚɥɥɨɨɛɪɚɛɨɬɤɚ), ɈɈɈ «ɋɬɪɨɢɬɟɥɶɧɚɹ ɤɨɦɩɚɧɢɹ 
«Ɏɚɛɪɢɤɚ ɥɟɫɬɧɢɰ», ɍɩɪɚɜɥɟɧɢɟ ɦɟɯɚɧɢɡɚɰɢɢ № 4 ɈȺɈ «ɋɬɪɨɣɦɟɯɚɧɢɡɚɰɢɹ», 
ɢɧɬɟɪɧɟɬ-ɦɚɝɚɡɢɧ ɛɵɬɨɜɨɣ ɬɟɯɧɢɤɢ «Laukar», ɫɟɬɶ ɦɚɝɚɡɢɧɨɜ ɚɤɤɭɦɭɥɹɬɨɪ 
«Ɂɟɥɟɧɵɣ ɦɢɪ», ɈɈɈ «ɍɪɚɥɜɬɨɪɰɜɟɬɦɟɬ-ɝ» (ɭɬɢɥɢɡɚɰɢɹ ɨɬɯɨɞɨɜ, ɜɬɨɪɫɵɪɶɟ), 
ɈɈɈ «ȼɨɞɨɥɟɣ» (ɪɟɚɥɢɡɚɰɢɹ ɫɚɧɬɟɯɧɢɤɢ ɢ ɬɨɜɚɪɨɜ ɞɥɹ ɞɨɦɚ), 
ɞɟɪɟɜɨɨɛɪɚɛɚɬɵɜɚɸɳɟɟ ɩɪɟɞɩɪɢɹɬɢɟ «Ⱦ.ɀ.Ⱥ.Ɂ», ɈɈɈ «Ʉɪɚɫɧɨɹɪɫɤɢɣ ɡɚɜɨɞ 
ɞɟɬɚɥɟɣ ɬɪɭɛɨɩɪɨɜɨɞɨɜ» (ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ, ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢ ɤɚɧɚɥɢɡɚɰɢɢ) ɢ 
ɬ.ɞ.ɋ ɫɟɜɟɪɧɨɣ ɫɬɨɪɨɧɵ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 120 ɦ ɪɚɫɩɨɥɨɠɟɧɵ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ 
ɰɟɯɚ ɈȺɈ «Ʉɪɚɫɧɨɹɪɫɤɢɣ ɡɚɜɨɞ ɫɢɧɬɟɬɢɱɟɫɤɨɝɨ ɤɚɭɱɭɤɚ», ɧɚ ɪɚɫɫɬɨɹɧɢɢ 
3 1 5 ɦ - ɬɨɪɝɨɜɨ-ɜɵɫɬɚɜɨɱɧɵɣ ɤɨɦɩɥɟɤɫ «Ɋɟɫɩɭɛɥɢɤɚ», ɧɚ ɪɚɫɫɬɨɹɧɢɢ 580 ɦ -
ɬɨɪɝɨɜɵɣ ɰɟɧɬɪ «Ɇɟɝɚ», ɧɚ ɪɚɫɫɬɨɹɧɢɢ 645 ɦ - ɬɨɪɝɨɜɵɣ ɰɟɧɬɪ «ȼɨɫɬɨɤ». 

ɋ ɜɨɫɬɨɱɧɨɣ ɫɬɨɪɨɧɵ ɩɪɟɞɩɪɢɹɬɢɟ ɝɪɚɧɢɱɢɬ ɫ ɂɉ Ɉɫɢɩɨɜɚ ɇ.Ȼ. (ɨɩɬɨɜɚɹ 
ɤɨɦɩɚɧɢɹ ɩɨɫɭɞɵ, ɫɭɜɟɧɢɪɨɜ ɢ ɝɚɥɚɧɬɟɪɟɢ), ɧɚ ɪɚɫɫɬɨɹɧɢɢ 215 ɦ ɪɚɫɩɨɥɨɠɟɧ 
ɬɨɪɝɨɜɵɣ ɰɟɧɬɪ «ȼɨɫɬɨɤ». 

ɋ ɸɠɧɨɣ ɫɬɨɪɨɧɵ ɩɪɟɞɩɪɢɹɬɢɹ - ɭɥɢɰɚ ɋɟɦɚɮɨɪɧɚɹ, ɧɚ ɪɚɫɫɬɨɹɧɢɢ 180 ɦ 
ɪɚɫɩɨɥɨɠɟɧɵ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɢ ɬɨɪɝɨɜɵɟ ɩɪɟɞɩɪɢɹɬɢɹ, ɜ ɬ.ɱ. ɬɪɚɧɫɩɨɪɬɧɚɹ 
ɤɨɦɩɚɧɢɹ ɈɈɈ «ɋɟɪɜɢɫ-Ɇ», ɈɈɈ «ɋɄ-ɉɨɥɢɦɟɪɵ» (ɪɟɡɢɧɨɜɵɟ ɢ ɚɫɛɟɫɬɨɜɵɟ 
ɢɡɞɟɥɢɹ), ɂɉ Ʌɟɛɟɞɢɧɫɤɢɣ Ɇ.ȼ. (ɩɢɥɨɦɚɬɟɪɢɚɥɵ, ɥɟɫɨɦɚɬɟɪɢɚɥɵ, 
ɞɟɪɟɜɨɨɛɪɚɛɨɬɤɚ), ɈɈɈ «Ⱥɪɢɡɨɧɚ» (ɫɜɚɪɨɱɧɵɣ ɢɧɫɬɪɭɦɟɧɬ, ɦɟɬɚɥɥɨɪɟɠɭɳɢɣ ɢ 
ɫɥɟɫɚɪɧɨ-ɦɨɧɬɚɠɧɵɣ ɢɧɫɬɪɭɦɟɧɬ, ɫɩɟɰɨɞɟɠɞɚ), ɂɉ Ʉɪɚɭɫ Ⱥ.Ⱥ. (ɤɨɦɩɚɧɢɹ ɩɨ 
ɪɟɦɨɧɬɭ ɫɜɚɪɨɱɧɵɯ ɚɩɩɚɪɚɬɨɜ), ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨ-ɤɨɦɦɟɪɱɟɫɤɚɹ ɮɢɪɦɚ ɈɈɈ 
«ɋɬɪɨɣɦɟɯɚɧɢɡɚɰɢɹ» (ɢɡɝɨɬɨɜɥɟɧɢɹ ɦɟɛɟɥɢ ɩɨɞ ɡɚɤɚɡ), ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨ-
ɦɨɧɬɚɠɧɚɹ ɮɢɪɦɚ «Ɏɚɪɚɨɧ» (ɦɟɬɚɥɥɨɢɡɞɟɥɢɹ), ɬɨɪɝɨɜɵɣ ɞɨɦ «Ƚɟɮɟɫɬ» ɢ 
ɬɨɪɝɨɜɚɹ ɤɨɦɩɚɧɢɹ ɈɈɈ «Ʉɪɚɫ-ɫɬɚɥɶ» (ɱɟɪɧɵɣ ɦɟɬɚɥɥɨɩɪɨɤɚɬ), ɩɪɨ-
ɢɡɜɨɞɫɬɜɟɧɧɚɹ ɤɨɦɩɚɧɢɹ ɈɈɈ «ɋɬɪɨɣɅɟɫɌɨɪɝ» (ɞɟɪɟɜɨɨɛɪɚɛɨɬɤɚ, 
ɩɢɥɨɦɚɬɟɪɢɚɥɵ, ɥɟɫɨɦɚɬɟɪɢɚɥɵ) ɢ ɬ.ɞ. 

ɋ ɡɚɩɚɞɧɨɣ ɫɬɨɪɨɧɵ ɩɪɟɞɩɪɢɹɬɢɹ - ɩɪɨɟɡɞ Ɂɚɜɨɞɫɤɨɣ, ɧɚ ɪɚɫɫɬɨɹɧɢɢ 60 ɦ 
ɪɚɫɩɨɥɨɠɟɧɵ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɰɟɯɚ ɈȺɈ «Ʉɪɚɫɰɜɟɬɦɟɬ». 

mailto:kgbmk@mail.ru
http://www.kgbmk.ru/
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Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɝɪɚɧɢɰ ɬɟɪɪɢɬɨɪɢɢ ɈȺɈ «ɄɀȻɆɄ» ɞɨ ɛɥɢɠɚɣɲɟɣ ɠɢɥɨɣ 
ɡɚɫɬɪɨɣɤɢ ɢ ɡɨɧ ɨɬɞɵɯɚ ɫɨɫɬɚɜɥɹɟɬ: 

 1130 ɦ ɧɚ ɫɟɜɟɪɨ-ɡɚɩɚɞ ɦɧɨɝɨɷɬɚɠɧɵɟ ɠɢɥɵɟ ɞɨɦɚ ɩɨ ɩɪ-ɬɭ ɢɦ. Ƚɚɡɟɬɵ 
Ʉɪɚɫɧɨɹɪɫɤɢɣ ɪɚɛɨɱɢɣ ɢ ɭɥ. Ɇɚɥɚɯɨɜɫɤɨɣ; 

 750 ɦ ɧɚ ɫɟɜɟɪ, ɦɧɨɝɨɷɬɚɠɧɵɟ ɠɢɥɵɟ ɞɨɦɚ ɩɨ ɩɪ-ɬɭ ɢɦ. Ƚɚɡɟɬɵ 
Ʉɪɚɫɧɨɹɪɫɤɢɣ ɪɚɛɨɱɢɣ; 

 919 ɦ ɧɚ ɫɟɜɟɪ, ɩɚɪɤ Ɍɗɐ-1; 
 926 ɦ ɧɚ ɸɝɨ-ɜɨɫɬɨɤ, ɦɧɨɝɨɷɬɚɠɧɵɟ ɠɢɥɵɟ ɞɨɦɚ ɩɨ ɭɥ .Ɍɚɦɛɨɜɫɤɨɣ; 
 1128 ɦ ɧɚ ɸɝ, ɦɧɨɝɨɷɬɚɠɧɵɟ ɠɢɥɵɟ ɞɨɦɚ ɩɨ ɭɥ .ɗɧɟɪɝɟɬɢɤɨɜ. 
ɉɪɟɞɩɪɢɹɬɢɟ ɦɨɠɧɨ ɨɬɧɟɫɬɢ ɤ ɩ. 7.1.4 "ɋɬɪɨɢɬɟɥɶɧɚɹ ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ" 

ɋɚɧɉɢɇ 2.2.1/2.1.1.1200-03 "ɋɚɧɢɬɚɪɧɨ-ɡɚɳɢɬɧɵɟ ɡɨɧɵ ɢ ɫɚɧɢɬɚɪɧɚɹ 
ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɩɪɟɞɩɪɢɹɬɢɣ, ɫɨɨɪɭɠɟɧɢɣ ɢ ɢɧɵɯ ɨɛɴɟɤɬɨɜ. ɇɨɜɚɹ ɪɟɞɚɤɰɢɹ" 
[5], ɨɪɢɟɧɬɢɪɨɜɨɱɧɵɣ ɪɚɡɦɟɪ ɋɁɁ ɞɥɹ ɩɪɟɞɩɪɢɹɬɢɣ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ 
ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ (ɀȻɄ, ɀȻɂ) ɫɨɫɬɚɜɥɹɟɬ 200 ɦ, ɒ ɤɥɚɫɫ ɫɚɧɢɬɚɪɧɨɣ 
ɤɥɚɫɫɢɮɢɤɚɰɢɢ. 

ɇɚ ɪɢɫɭɧɤɟ 2 ɩɪɟɞɫɬɚɜɥɟɧɚ ɩɥɚɧ-ɫɯɟɦɚ ɬɟɪɪɢɬɨɪɢɢ ɩɪɟɞɩɪɢɹɬɢɹ ɫ 
ɧɚɧɟɫɟɧɢɟɦ ɢɫɬɨɱɧɢɤɨɜ ɜɵɛɪɨɫɚ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ. 

Ɋɚɫɱɟɬ ɤɚɬɟɝɨɪɢɢ ɩɪɟɞɩɪɢɹɬɢɹ ɩɨ ɜɨɡɞɟɣɫɬɜɢɸ ɟɝɨ ɜɵɛɪɨɫɨɜ ɧɚ 
ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ ɧɚ ɫɭɳɟɫɬɜɭɸɳɟɟ ɩɨɥɨɠɟɧɢɟ ɜɵɩɨɥɧɟɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
«Ɇɟɬɨɞɢɱɟɫɤɢɦ ɩɨɫɨɛɢɟɦ...» [12]. Ʉɚɬɟɝɨɪɢɹ ɩɪɟɞɩɪɢɹɬɢɹ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɚɪɚɦɟɬɪɨɜ (Oj, Kj , Gj), ɨɩɪɟɞɟɥɹɟɦɵɯ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɵ 
«ɉȾȼ-ɗɤɨɥɨɝ», ɜɟɪ. 4.0, ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɨɜ ɪɚɫɫɟɢɜɚɧɢɹ ɜ ɪɚɡɪɟɡɟ 
ɤɚɠɞɨɝɨ j-ro ɜɟɳɟɫɬɜɚ, ɜɵɛɪɚɫɵɜɚɟɦɨɝɨ ɢɫɬɨɱɧɢɤɚɦɢ ɩɪɟɞɩɪɢɹɬɢɹ. 

Ɋɚɫɱɟɬ ɤɚɬɟɝɨɪɢɢ ɈȺɈ «ɄɀȻɆɄ» ɩɨ ɜɨɡɞɟɣɫɬɜɢɸ ɟɝɨ ɜɵɛɪɨɫɨɜ ɧɚ 
ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 1. 
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Ɍɚɛɥɢɰɚ 1 – Ɉɩɪɟɞɟɥɟɧɢɟ ɤɚɬɟɝɨɪɢɢ ɩɪɟɞɩɪɢɹɬɢɹ ɩɨ ɜɨɡɞɟɣɫɬɜɢɸ ɟɝɨ ɜɵɛɪɨɫɨɜ 
ɧɚ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ 

ȼɟɳɟɫɬɜɨ ɇ 
ɋɪɟɞ. 

ɋɭɦɦɚɪɧɵɣ 
ɜɵɛɪɨɫ 

Ɋɚɫɱɟɬɧɵɟ ɩɚɪɚɦɟɬɪɵ 

ɤɨɞ ɧɚɢɦɟɧɨɜɚɧɢɟ ɝ/ɫ ɬ/ɝɨɞ Ф௝ К௝ 𝐺௝ 
0123 ɞɢɀɟɥɟɡɨ 

ɬɪɢɨɤɫɢɞ 
12,14 0,536 2,955 24,276 73,876 0,12 

0143 Ɇɚɪɝɚɧɟɰ ɢ ɟɝɨ 
ɫɨɟɞɢɧɟɧɢɹ 

12,26 0,015 0,102 27,902 102,302 0,13 

0301 Ⱥɡɨɬɚ ɞɢɨɤɫɢɞ 10,10 1,197 6,303 130,384 157,576 0,44 
0304 Ⱥɡɨɬ (II) ɨɤɫɢɞ 5,06 0,053 0,262 5,795 4,382 0,03 
0328 ɍɝɥɟɪɨɞ 3,02 0,039 0,187 19,437 3,748 0,11 
0330 ɋɟɪɚ ɞɢɨɤɫɢɞ 7,62 0,312 0,123 18,070 2,461 0,09 
0337 ɍɝɥɟɪɨɞ ɨɤɫɢɞ 9,04 0,790 3,676 3,846 1,225 0,02 
0342 Ƚ ɢɞɪɨɮɝɨɪɢɞ 12,06 0,002 0,006 2,453 1,328 0,01 
0344 Ɏɬɨɪɢɞɵ ɧɟɨɪɝ. 

ɩɥɨɯɨ 
ɪɚɫɬɜɨɪɢɦɵɟ 

14,03 0,001 0,002 0,120 0,089 0,00 

0410 Ɇɟɬɚɧ 8,00 0,001 0,001 0,0006 0,00003 0,00 
2704 Ȼɟɧɡɢɧ(ɧɟɮɬɹɧɨ

ɣ, 
ɦɚɥɨɫɟɪɧɢɫɬɵɣ) 

7,29 0,014 0,024 0,086 0,016 0,00 

2732 Ʉɟɪɨɫɢɧ 7,80 1,345 0,261 31,636 0,218 0,16 
2735 Ɇɚɫɥɨ 

ɦɢɧɟɪɚɥɶɧɨɟ 
ɧɟɮɬɹɧɨɟ 

12,00 0,0009 0,004 0,359 0,087 0,00 

2868 ɗɦɭɥɶɫɨɥ 12,00 0,00005 0,0002 0,018 0,005 0,00 
2908 ɉɵɥɶ 

ɧɟɨɪɝɚɧɢɱɟɫɤɚɹ: 
70-20% Si02 

15,22 0,268 3,992 12,945 39,928 0,09 

2936 ɉɵɥɶ ɞɪɟɜɟɫɧɚɹ 7,00 0,150 0,537 9,428 1,075 0,05 
Ƚɪɭɩɩɵ ɜɟɳɟɫɬɜ, ɨɛɥɚɞɚɸɳɢɯ ɷɮɮɟɤɬɨɦ ɫɭɦɦɚɰɢɢ: 
6 Ⱥɡɨɬɚ ɞɢɨɤɫɢɞ, ɫɟɪɵ ɞɢɨɤɫɢɞ 148,454  0,28 
6 ɋɟɪɵ ɞɢɨɤɫɢɞ, ɝɢɞɪɨɮɬɨɪɢɞ 20,524  0,06 
6 ɍɝɥɟɪɨɞɚ ɨɤɫɢɞ, ɩɵɥɶ ɰɟɦɟɧɬɧɨɝɨ 

ɩɪɨɢɡɜɨɞɫɬɜɚ 
16,790  0,10 

6 Ƚɢɞɪɨɮɬɨɪɢɞ, ɩɥɨɯɨ ɪɚɫɬɜɨɪɢɦɵɟ ɫɨɥɢ ɮɬɨɪɚ 2,574  0,01 
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ɉɚɪɚɦɟɬɪ Gnp (ɞɥɹ ɩɪɟɞɩɪɢɹɬɢɹ) ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɧɚɢɛɨɥɶɲɟɦɭ ɢɡ ɜɫɟɯ Gi 
ɩɨ ɜɫɟɦ ɪɟɠɢɦɚɦ ɢ ɜɟɳɟɫɬɜɚɦ (ɝɪɭɩɩɚɦ ɫɭɦɦɚɰɢɢ ɜɟɳɟɫɬɜ): Gnp = MAX( Gi) = 
0.43754. 

ɉɚɪɚɦɟɬɪ Ʉ = CYMMA( Ki) = 388.32230. 
ɉɚɪɚɦɟɬɪ Ɏɩɪ (ɞɥɹ ɩɪɟɞɩɪɢɹɬɢɹ) ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɧɚɢɛɨɥɶɲɟɦɭ ɢɡ ɜɫɟɯ Oi 

ɩɨ ɨɬɞɟɥɶɧɵɦ ɜɟɳɟɫɬɜɚɦ ɢ ɝɪɭɩɩɚɦ ɫɭɦɦɚɰɢɢ ɜɟɳɟɫɬɜ: Ɏɩɪ = ɆȺɏ(ɎɰɎɝɪ) = 
148.45482. 

Ɍɚɤ ɤɚɤ Gnp <= 1 ɢ Ɏɩɪ > 10, ɩɪɟɞɩɪɢɹɬɢɟ ɨɬɧɨɫɢɬɫɹ ɤ ɤɚɬɟɝɨɪɢɢ 3. 
Ⱥɜɬɨɬɪɚɧɫɩɨɪɬɧɵɣ ɰɟɯ № 13 ɩɪɟɞɫɬɚɜɥɟɧ ɞɜɭɦɹ ɨɬɞɟɥɶɧɨ ɫɬɨɹɳɢɦɢ 

ɡɞɚɧɢɹɦɢ, ɜ ɤɨɬɨɪɵɯ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɬɨɹɧɤɚ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ - ɂɁȺ № 0032-
0034, 6007-6009. Ɋɟɦɨɧɬ, ɬɟɯɧɢɱɟɫɤɨɟ ɢ ɤɨɧɬɪɨɥɶɧɨ-ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɟ 
ɨɛɫɥɭɠɢɜɚɧɢɟ ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ ɩɪɨɜɨɞɢɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɝɪɚɮɢɤɨɦ ɌɈ-1 ɢ ɌɈ-2 ɩɨ ɞɨɝɨɜɨɪɭ ɫ ɈɈɈ «Ʉɪɚɫɂɜɋɟɪɜɢɫ». Ɉɬ.ɞɢɡɟɥɶɧɵɯ 
Ⱦȼɋ ɩɪɢ ɢɯ ɪɚɛɨɬɟ ɜ ɚɬɦɨɫɮɟɪɭ ɩɨɫɬɭɩɚɸɬ ɨɤɢɫɥɵ ɚɡɨɬɚ, ɞɢɨɤɫɢɞ ɫɟɪɵ, ɨɤɫɢɞ 
ɭɝɥɟɪɨɞɚ, ɤɟɪɨɫɢɧ, ɭɝɥɟɪɨɞ; ɨɬ ɤɚɪɛɸɪɚɬɨɪɧɵɯ Ⱦȼɋ - ɨɤɢɫɥɵ ɚɡɨɬɚ, ɞɢɨɤɫɢɞ 
ɫɟɪɵ, ɨɤɫɢɞ ɭɝɥɟɪɨɞɚ, ɛɟɧɡɢɧ; ɨɬ ɝɚɡɨɜɵɯ Ⱦȼɋ - ɨɤɢɫɥɵ ɚɡɨɬɚ, ɞɢɨɤɫɢɞ ɫɟɪɵ, 
ɨɤɫɢɞ ɭɝɥɟɪɨɞɚ, ɦɟɬɚɧ. 

Ɋɟɦɨɧɬɧɨ-ɫɬɪɨɢɬɟɥɶɧɵɣ ɰɟɯ № 15 ɹɜɥɹɟɬɫɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɦ 
ɩɨɞɪɚɡɞɟɥɟɧɢɟɦ ɢ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɫɜɨɟɜɪɟɦɟɧɧɵɯ ɪɟɦɨɧɬɧɨ-
ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ, ɚ ɬɚɤɠɟ ɢɡɝɨɬɨɜɥɟɧɢɹ ɞɟɪɟɜɹɧɧɵɯ ɩɨɞɞɨɧɨɜ, ɨɩɚɥɭɛɤɢ ɞɥɹ 
ɮɨɪɦɨɜɚɧɢɹ ɤɨɧɫɬɪɭɤɰɢɣ ɢɡɝɨɬɨɜɥɹɟɦɵɯ ɩɨ ɢɧɞɢɜɢɞɭɚɥɶɧɵɦ ɡɚɤɚɡɚɦ. 
Ⱦɟɪɟɜɨɨɛɪɚɛɚɬɵɜɚɸɳɢɟ ɫɬɚɧɤɢ - ɂɁȺ № 0001 - ɨɫɧɚɳɟɧɵ ɩɵɥɟɭɥɚɜɥɢɜɚɸɳɢɦ 
ɨɛɨɪɭɞɨɜɚɧɢɟɦ - ɨɫɚɞɢɬɟɥɶɧɨɣ ɤɚɦɟɪɨɣ ɋ-577 ɫ ɷɮɮɟɤɬɢɜɧɨɫɬɶɸ ɨɱɢɫɬɤɢ 75%. 
ȼ ɚɬɦɨɫɮɟɪɭ ɩɨɫɬɭɩɚɟɬ ɩɵɥɶ ɞɪɟɜɟɫɧɚɹ. 

Ɍɟɯɧɨɥɨɝɢɹ ɩɪɟɞɩɪɢɹɬɢɹ ɧɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɡɚɥɩɨɜɵɯ ɜɵɛɪɨɫɨɜ ɜ 
ɚɬɦɨɫɮɟɪɭ. 

ȼɵɛɪɨɫɵ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɨɩɪɟɞɟɥɟɧɵ ɪɚɫɱɟɬɧɵɦ ɩɭɬɟɦ (ɩɪɢɥ. 1-8) ɢ ɫ 
ɩɨɦɨɳɶɸ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɡɚɦɟɪɨɜ. ɋɨɝɥɚɫɧɨ ɩɪɨɬɨɤɨɥɭ ɚɧɚɥɢɡɚ № ɛɁɫ-ɉȼ 
ɨɬ 18.06.2013 ɝ. ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɝɚɡɨɨɱɢɫɬɧɨɣ ɭɫɬɚɧɨɜɤɢ ɧɚ ɢɫɬɨɱɧɢɤɟ 
ɜɵɞɟɥɟɧɢɹ ɩɪɢɟɦɧɵɣ ɛɭɧɤɟɪ ɰɟɦɟɧɬɚ ɫɨɫɬɚɜɥɹɟɬ 69,1%, ɧɨ ɜ ɧɚɫɬɨɹɳɟɦ 
ɩɪɨɟɤɬɟ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɨɜɵɲɟɧɚ ɞɨ 95% ɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɩɟɪɟɫɱɢɬɚɧ 
ɦɚɫɫɨɜɵɣ ɜɵɛɪɨɫ, ɬ.ɤ. ɧɚ ɢɫɬɨɱɧɢɤɟ ɩɪɨɜɟɞɟɧɵ ɩɭɫɤɨ-ɧɚɥɚɞɨɱɧɵɟ ɪɚɛɨɬɵ. 

ȼ ɬɚɛɥɢɰɟ 2 ɩɪɢɜɟɞɟɧ ɩɟɪɟɱɟɧɶ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ, ɜɵɛɪɚɫɵɜɚɟɦɵɯ ɜ 
ɚɬɦɨɫɮɟɪɭ ɢɫɬɨɱɧɢɤɚɦɢ ɈȺɈ «ɄɀȻɆɄ». ȼ ɬɚɛɥɢɰɟ 3 ɩɪɢɜɟɞɟɧɵ ɩɚɪɚɦɟɬɪɵ 
ɜɵɛɪɨɫɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɞɥɹ ɪɚɫɱɟɬɚ ɡɚɝɪɹɡɧɟɧɢɹ ɚɬɦɨɫɮɟɪɵ ɧɚ 
ɫɭɳɟɫɬɜɭɸɳɟɟ ɩɨɥɨɠɟɧɢɟ. 
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Ɍɚɛɥɢɰɚ 2 – ɉɟɪɟɱɟɧɶ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ, ɜɵɛɪɚɫɵɜɚɟɦɵɯ ɜ ɚɬɦɨɫɮɟɪɭ 
ɢɫɬɨɱɧɢɤɚɦɢ ɈȺɈ «ɄɀȻɆɄ» 
ȼɟɳɟɫɬɜɨ ɂɫɩɨɥɶɡɭɟɦɵ

ɣ ɤɪɢɬɟɪɢɣ 
Ɂɧɚɱɟɧɢɹ 
ɤɪɢɬɟɪɢɹ 
ɦɝ/ˏଷ 

Ʉɥɚɫɫ 
ɨɩɚɫɧ
ɨɫɬɢ 

ɋɭɦɦɚɪɧɵɣ 
ɜɵɛɪɨɫ 

ɤɨɞ ɧɚɢɦɟɧɨɜɚɧɢɟ ɝ/ɫ ɬ/ɝɨɞ 
0123 ɞɢɀɟɥɟɡɨ 

ɬɪɢɨɤɫɢɞ 
ɉȾɄ ɫ/ɫ 0,04 5 0,536 2,955 

0143 Ɇɚɪɝɚɧɟɰ ɢ ɟɝɨ 
ɫɨɟɞɢɧɟɧɢɹ 

ɉȾɄ ɦ/ɪ 0,01 3 0,015 0,102 

0301 Ⱥɡɨɬɚ ɞɢɨɤɫɢɞ ɉȾɄ ɦ/ɪ 0,2 2 1,197 6,303 
0304 Ⱥɡɨɬ (II) ɨɤɫɢɞ ɉȾɄ ɦ/ɪ 0,4 3 0,053 0,262 
0328 ɍɝɥɟɪɨɞ ɉȾɄ ɦ/ɪ 0,15 3 0,039 0,187 
0330 ɋɟɪɚ ɞɢɨɤɫɢɞ ɉȾɄ ɦ/ɪ 0,5 3 0,312 0,123 
0337 ɍ ɝɥɟɪɨɞ ɨɤɫɢɞ ɉȾɄ ɦ/ɪ 5 3 0,790 3,676 
0342 Ƚ ɢɞɪɨɮɬɨɪɢɞ ɉȾɄ ɦ/ɪ 0,02 4 0,002 0,006 
0344 Ɏɬɨɪɢɞɵ 

ɧɟɨɪɝ. ɩɥɨɯɨ 
ɪɚɫɬɜɨɪɢɦɵɟ 

ɉȾɄ ɦ/ɪ 0,2 2 0,001 0,002 

0410 Ɇɟɬɚɧ ɈȻɍȼ 50 2 0,001 0,0015 
2704 Ȼɟɧɡɢɧ(ɧɟɮɬɹɧ

ɨɣ, ɦɚɥɨ-
ɫɟɪɧɢɫɬɵɣ) 

ɉȾɄ ɦ/ɪ 5 4 0,014 0,024 

2732 Ʉɟɪɨɫɢɧ ɈȻɍȼ 1,2  1,345 0,261 
2735 Ɇɚɫɥɨ 

ɦɢɧɟɪɚɥɶɧɨɟ 
ɧɟɮɬɹɧɨɟ 

ɈȻɍȼ 0,05  0,0009 0,004 

2868 ɗɦɭɥɶɫɨɥ ɈȻɍȼ 0,05  0,00005 0,0002 
2908 ɉɵɥɶ 

ɧɟɨɪɝɚɧɢɱɟɫɤɚ
ɹ: 70-20% Si02 

ɉȾɄ ɦ/ɪ 0,3 3 0,268 3,992 

2936 ɉɵɥɶ 
ɞɪɟɜɟɫɧɚɹ 

ɈȻɍȼ 0,5  0,150 0,537 

ȼɫɟɝɨ ɜɟɳɟɫɬɜ: 16 4,730 18,442 
ɜ ɬɨɦ ɱɢɫɥɟ ɬɜɟɪɞɵɯ: 6 1,011 7,778 
ɠɢɞɤɢɯ/ɝɚɡɨɨɛɪɚɡɧɵɯ: 10 3,718 10,664 

Ƚɪɭɩɩɵ ɜɟɳɟɫɬɜ, ɨɛɥɚɞɚɸɳɢɯ ɚɮɮɟɤɬɨɦ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɝɨ ɜɪɟɞɧɨɝɨ 
ɞɟɣɫɬɜɢɹ: 
6 Ƚɪɭɩɩɚ ɫɭɦɦ. (2) 301 330 - ɚɡɨɬɚ ɞɢɨɤɫɢɞ, ɫɟɪɵ ɞɢɨɤɫɢɞ 
6 Ƚɪɭɩɩɚ ɫɭɦɦ. (2) 330 342 - ɫɟɪɵ ɞɢɨɤɫɢɞ, ɝɢɞɪɨɮɬɨɪɢɞ 
6 Ƚɪɭɩɩɚ ɫɭɦɦ. (2) 337 2908 - ɭɝɥɟɪɨɞ ɨɤɫɢɞ, ɩɵɥɶ ɰɟɦɟɧɬɧɨɝɨ 

ɩɪɨɢɡɜɨɞɫɬɜɚ 
6 Ƚɪɭɩɩɚ ɫɭɦɦ. (2) 342 344 - ɝɢɞɪɨɮɬɨɪɢɞ, ɩɥɨɯɨ ɪɚɫɬɜɨɪɢɦɵɟ ɫɨɥɢ ɮɬɨɪɚ 
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ȼ ɰɟɯɟ ɭɫɬɚɧɨɜɥɟɧɨ 14 ɦɚɲɢɧ ɬɨɱɟɱɧɨɣ ɫɜɚɪɤɢ ɢ 1 ɦɚɲɢɧɚ ɫɬɵɤɨɜɨɣ 
ɫɜɚɪɤɢ, ɫɭɦɦɚɪɧɨɣ ɦɨɳɧɨɫɬɶɸ 1490 ɤȼɬ - ɂɁɅ № 0012, 0013, 0014 - ɜ 
ɚɬɦɨɫɮɟɪɭ ɩɨɫɬɭɩɚɟɬ ɫɜɚɪɨɱɧɵɣ ɚɷɪɨɡɨɥɶ (ɞɢɀɟɥɟɡɨ ɬɪɢɨɤɫɢɞ, ɦɚɪɝɚɧɟɰ ɢ ɟɝɨ 
ɫɨɟɞɢɧɟɧɢɹ). 

ȼ ɰɟɯɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫɜɚɪɤɚ ɫ ɤɟɪɚɦɢɱɟɫɤɢɦ ɮɥɸɫɨɦ Ⱥɇ-348Ⱥ - ɂɁȺ № 
0016 - ɜ ɚɬɦɨɫɮɟɪɭ ɩɨɫɬɭɩɚɟɬ ɫɜɚɪɨɱɧɵɣ ɚɷɪɨɡɨɥɶ (ɞɢɀɟɥɟɡɨ ɬɪɢɨɤɫɢɞ, 
ɦɚɪɝɚɧɟɰ ɢ ɟɝɨ ɫɨɟɞɢɧɟɧɢɹ), ɩɵɥɶ ɧɟɨɪɝɚɧɢɱɟɫɤɚɹ ɫ ɫɨɞɟɪɠɚɧɢɟɦ SiCh 70-20%, 
ɮɬɨɪɢɞɵ ɧɟɨɪɝɚɧɢɱɟɫɤɢɟ ɩɥɨɯɨ ɪɚɫɬɜɨɪɢɦɵɟ, ɝɢɞɪɨɮɬɨɪɢɞ, ɞɢɨɤɫɢɞ ɚɡɨɬɚ ɢ 
ɨɤɫɢɞ ɭɝɥɟɪɨɞɚ. 

ɉɪɢ ɨɫɭɳɟɫɬɜɥɟɧɢɢ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɫɜɚɪɨɱɧɨɣ 
ɩɪɨɜɨɥɨɤɢ ɦɚɪɤɢ ɋɜ- 0,8Ƚ2ɋ - ɂɁȺ № 0018 - ɜ ɚɬɦɨɫɮɟɪɭ ɩɨɫɬɭɩɚɟɬ ɫɜɚɪɨɱɧɵɣ 
ɚɷɪɨɡɨɥɶ (ɞɢɀɟɥɟɡɨ ɬɪɢɨɤɫɢɞ, ɦɚɪɝɚɧɟɰ ɢ ɟɝɨ ɫɨɟɞɢɧɟɧɢɹ) ɢ ɩɵɥɶ 
ɧɟɨɪɝɚɧɢɱɟɫɤɚɹ ɫ ɫɨɞɟɪɠɚɧɢɟɦ Ȼɘɝ 70-20%. 

Ȼɟɬɨɧɨɫɦɟɫɢɬɟɥɶɧɵɣ ɰɟɯ N° 8 ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɪɚɫɬɜɨɪɚ 
ɢ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ. ɂɧɟɪɬɧɵɟ ɦɚɬɟɪɢɚɥɵ (ɝɪɚɜɢɣ, ɩɟɫɨɤ, ɳɟɛɟɧɶ), ɰɟɦɟɧɬ ɫɨ 
ɫɤɥɚɞɚ ɩɨɫɬɭɩɚɸɬ ɜ ɪɚɫɯɨɞɧɵɟ ɛɭɧɤɟɪɚ, ɢɡ ɤɨɬɨɪɵɯ ɦɚɬɟɪɢɚɥɵ ɩɨɩɚɞɚɸɬ ɱɟɪɟɡ 
ɞɨɡɚɬɨɪ ɜ ɛɟɬɨɧɨɫɦɟɫɢɬɟɥɶ. Ɍɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɪɚɫɩɨɥɨɠɟɧɨ ɩɨ 
ɜɟɪɬɢɤɚɥɢ. ȼ ɭɫɬɚɧɨɜɤɚɯ ɷɬɨɝɨ ɬɢɩɚ ɢɦɟɟɬ ɦɟɫɬɨ ɧɟɨɞɧɨɤɪɚɬɧɵɣ ɩɨɞɴɟɦ 
ɤɨɦɩɨɧɟɧɬɨɜ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɜ ɩɪɨɰɟɫɫɟ ɟɟ ɩɪɨɞɜɢɠɟɧɢɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɰɢɤɥɨɦ. ɉɨɥɭɱɟɧɧɭɸ ɛɟɬɨɧɧɭɸ ɫɦɟɫɶ ɞɨɫɬɚɜɥɹɸɬ ɜ 
ɮɨɪɦɨɜɨɱɧɵɣ ɰɟɯ. 

ɋɤɥɚɞ ɰɟɦɟɧɬɚ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɜɢɞɟ ɟɦɤɨɫɬɟɣ ɫɢɥɨɫɧɨɝɨ ɬɢɩɚ - ɂɁȺ № 
0026-0028. ɐɟɦɟɧɬ ɩɨɞɚɟɬɫɹ ɜ ɫɢɥɨɫɚ ɫ ɩɨɦɨɳɶɸ ɩɧɟɜɦɚɬɢɱɟɫɤɢɯ ɧɚɫɨɫɨɜ. 
ɋɢɥɨɫɚ ɯɪɚɧɟɧɢɹ ɰɟɦɟɧɬɚ ɨɛɨɪɭɞɨɜɚɧɵ ɧɚɩɨɪɧɵɦɢ ɬɤɚɧɟɜɵɦɢ ɮɢɥɶɬɪɚɦɢ, 
ɄɉȾ ɨɱɢɫɬɤɢ 98%. ȼ ɚɬɦɨɫɮɟɪɭ ɩɨɫɬɭɩɚɟɬ ɩɵɥɶ ɧɟɨɪɝɚɧɢɱɟɫɤɚɹ ɫ ɫɨɞɟɪɠɚɧɢɟɦ 
Ȼɘɝ 70-20%. 

ɍɡɟɥ ɩɪɢɟɦɧɵɯ ɛɭɧɤɟɪɨɜ ɰɟɦɟɧɬɚ - ɂɁȺ № 0029 - ɨɫɧɚɳɟɧ 
ɞɜɭɯɫɬɭɩɟɧɱɚɬɨɣ ɨɱɢɫɬɤɨɣ - ɰɢɤɥɨɧɨɦ ɐɇ-11-500x4 ɢ ɮɢɥɶɬɪɨɦ ɋɆɐ-166Ȼ ɫ 
ɷɮɮɟɤɬɢɜɧɨɫɬɶɸ ɨɱɢɫɬɤɢ 95%. ȼ ɚɬɦɨɫɮɟɪɭ ɩɨɫɬɭɩɚɟɬ ɩɵɥɶ ɧɟɨɪɝɚɧɢɱɟɫɤɚɹ ɫ 
ɫɨɞɟɪɠɚɧɢɟɦ Ȼɘɝ 70-20%. 

Ɂɚɝɪɭɡɤɚ ɢɧɟɪɬɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɜ ɩɪɢɟɦɧɵɟ ɛɭɧɤɟɪɚ - ɂɁȺ № 6001-6003 - 
ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɜɵɞɟɥɟɧɢɟɦ ɜ ɚɬɦɨɫɮɟɪɭ ɩɨɫɬɭɩɚɟɬ ɩɵɥɢ ɧɟɨɪɝɚɧɢɱɟɫɤɨɣ ɫ 
ɫɨɞɟɪɠɚɧɢɟɦ SiCh 70-20%. ȼ ɦɟɫɬɚɯ ɡɚɝɪɭɡɤɢ ɪɚɛɨɬɚɸɬ ɞɢɡɟɥɶɧɵɟ ɛɭɥɶɞɨɡɟɪɵ 
ɦɚɪɨɤ Ȼ-10Ɇ, Ɍ-130, Ɍ-170 - ɂɁȺ № 6004-6006. Ɉɬ ɞɢɡɟɥɶɧɵɯ Ⱦȼɋ ɩɪɢ ɢɯ 
ɪɚɛɨɬɟ ɜ ɚɬɦɨɫɮɟɪɭ ɩɨɫɬɭɩɚɸɬ ɨɤɢɫɥɵ ɚɡɨɬɚ, ɞɢɨɤɫɢɞ ɫɟɪɵ, ɨɤɫɢɞ ɭɝɥɟɪɨɞɚ, 
ɤɟɪɨɫɢɧ,ɭɝɥɟɪɨɞ. 

Ɋɟɦɨɧɬɧɨ-ɦɟɯɚɧɢɱɟɫɤɢɣ ɰɟɯ N°9. Ɉɫɧɨɜɧɨɟ ɧɚɡɧɚɱɟɧɢɟ ɰɟɯɚ - 
ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɫɩɟɪɟɛɨɣɧɨɝɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ. ɐɟɯɨɦ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ, ɬɟɤɭɳɢɣ ɢ ɤɚɩɢɬɚɥɶɧɵɣ ɪɟɦɨɧɬ 
ɬɟɯɧɢɱɟɫɤɨɣ ɛɚɡɵ ɤɨɦɛɢɧɚɬɚ. ɐɟɯ ɨɫɧɚɳɟɧ ɦɟɬɚɥɥɨɨɛɪɚɛɚɬɵɜɚɸɳɢɦ ɫɬɚ-
ɧɨɱɧɵɦ ɩɚɪɤɨɦ, ɤɭɡɧɟɣ. Ɇɟɬɚɥɥɨɨɛɪɚɛɚɬɵɜɚɸɳɢɟ ɫɬɚɧɤɢ ɜ ɤɨɥɢɱɟɫɬɜɟ 9 ɲɬ. - 
ɂɁȺ № 0020 - ɪɚɛɨɬɚɸɬ ɫ ɜɵɞɟɥɟɧɢɟɦ ɜ ɚɬɦɨɫɮɟɪɭ ɷɦɭɥɶɫɨɥɚ ɢ ɦɚɫɥɚ 
ɦɢɧɟɪɚɥɶɧɨɝɨ, ɤɨɬɨɪɵɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɨɯɥɚɠɞɟɧɢɹ. Ɍ.ɤ. ɧɚ ɫɬɚɧɤɚɯ 
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(ɬɨɤɚɪɧɵɯ, ɮɪɟɡɟɪɧɵɯ ɢ ɡɭɛɨɞɨɥɛɟɠɧɵɯ) ɨɛɪɚɛɚɬɵɜɚɟɬɫɹ ɫɬɚɥɶ, ɬɨ 
ɩɵɥɟɜɵɞɟɥɟɧɢɹ ɧɟ ɩɪɨɢɫɯɨɞɢɬ, ɚ ɨɛɪɚɡɭɸɬɫɹ ɨɬɯɨɞɵ ɜ ɜɢɞɟ ɦɟɬɚɥɥɢɱɟɫɤɨɣ 
ɫɬɪɭɠɤɢ. 

Ɉɬ ɩɨɫɬɚ ɪɭɱɧɨɣ ɫɜɚɪɤɢ ɷɥɟɤɬɪɨɞɚɦɢ ɆɊ-3 - ɂɁȺ № 0021 - ɜ ɚɬɦɨɫɮɟɪɭ 
ɩɨɫɬɭɩɚɟɬ ɫɜɚɪɨɱɧɵɣ ɚɷɪɨɡɨɥɶ (ɞɢɀɟɥɟɡɨ ɬɪɢɨɤɫɢɞ, ɦɚɪɝɚɧɟɰ ɢ ɟɝɨ 
ɫɨɟɞɢɧɟɧɢɹ) ɢ ɝɢɞɪɨɮɬɨɪɢɞ. 

ȼ ɰɟɯɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɬɟɪɦɢɱɟɫɤɚɹ ɨɛɪɚɛɨɬɤɚ ɞɟɬɚɥɟɣ. ɋɧɚɱɚɥɚ ɞɟɬɚɥɢ 
ɧɚɝɪɟɜɚɸɬɫɹ ɩɨɞ ɡɚɤɚɥɤɭ ɜ ɷɥɟɤɬɪɨɩɟɱɢ ɋɇɇɈ-6-13-4/Ɉɉ2, ɩɨɫɥɟ ɱɟɝɨ 
ɩɨɝɪɭɠɚɸɬɫɹ ɜ ɟɦɤɨɫɬɶ ɫ ɜɨɞɨɣ ɞɥɹ ɡɚɤɚɥɤɢ, ɡɚɬɟɦ ɞɟɬɚɥɢ ɩɨɦɟɳɚɸɬɫɹ ɜ 
ɷɥɟɤɬɪɨɩɟɱɶ ɋɄȽ-25 ɞɥɹ ɫɧɹɬɢɹ ɜɧɭɬɪɟɧɧɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɢ ɞɥɹ ɞɨɜɟɞɟɧɢɹ ɫɬɚɥɢ 
ɞɨ ɧɭɠɧɨɣ ɬɜɟɪɞɨɫɬɢ (ɨɬɩɭɫɤ). ȼ ɚɬɦɨɫɮɟɪɭ ɩɨɫɬɭɩɚɸɬ ɨɤɫɢɞ ɭɝɥɟɪɨɞɚ ɢ 
ɞɢɨɤɫɢɞ ɫɟɪɵ - ɂɁȺ № 0022. 

Ⱦɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ ɭɫɬɚɧɨɜɥɟɧ 
ɤɭɡɧɟɱɧɵɣ ɝɨɪɧ - ɂɁȺ № 0023. Ƚɨɞɨɜɨɣ ɪɚɫɯɨɞ ɭɝɥɹ ɂɪɲɚ-Ȼɨɪɨɞɢɧɫɤɨɝɨ 
ɦɟɫɬɨɪɨɠɞɟɧɢɹ 3,3 ɬ, ɜɪɟɦɹ ɪɚɛɨɬɵ ɝɨɪɧɚ - 900 ɱɚɫ/ɝɨɞ. ȼ ɚɬɦɨɫɮɟɪɭ 
ɜɵɞɟɥɹɸɬɫɹ ɩɪɨɞɭɤɬɵ ɫɝɨɪɚɧɢɹ - ɞɢɨɤɫɢɞ ɚɡɨɬɚ, ɫɟɪɵ ɞɢɨɤɫɢɞ, ɭɝɥɟɪɨɞ ɨɤɫɢɞ, 
ɩɵɥɶ ɧɟɨɪɝɚɧɢɱɟɫɤɚɹ ɫ ɫɨɞɟɪɠɚɧɢɟɦ SiCh 70-20%. Ɂɚɤɚɥɤɚ ɦɟɬɚɥɥɚ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɡɚɤɚɥɨɱɧɨɣ ɜɚɧɧɟ ɫ ɜɵɞɟɥɟɧɢɟɦ ɜɨɞɹɧɵɯ ɩɚɪɨɜ. 

ɗɥɟɤɬɪɨ, ɩɚɪɨɫɢɥɨɜɨɣ ɰɟɯ N° 10. Ɉɫɧɨɜɧɨɟ ɧɚɡɧɚɱɟɧɢɟ ɰɟɯɚ - 
ɨɛɫɥɭɠɢɜɚɧɢɟ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ, ɤɨɦɩɪɟɫɫɨɪɧɨɣ ɫɬɚɧɰɢɢ, ɨɛɫɥɭɠɢɜɚɧɢɟ 
ɩɚɪɨɩɪɨɜɨɞɚ, ɬɟɩɥɨɫɟɬɟɣ, ɜɨɞɨɩɪɨɜɨɞɚ ɢ ɤɚɧɚɥɢɡɚɰɢɢ. ȼɵɛɪɨɫɨɜ ɜ ɚɬɦɨɫɮɟɪɭ 
ɧɫ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ. 

ɀɟɥɟɡɧɨɞɨɪɨɠɧɨɟ ɞɟɩɨ (ɩɨɝɪɭɡɨ-ɪɚɡɝɪɭɡɨɱɧɵɣ ɰɟɯ N° 11) ɩɪɟɞɫɬɚɜɥɟɧɨ 
ɨɬɞɟɥɶɧɨ ɫɬɨɹɳɢɦ ɡɞɚɧɢɟɦ, ɜ ɤɨɬɨɪɨɦ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɬɨɹɧɤɚ ɬɟɩɥɨɜɨɡɚ ɌȽɄ-
2-ɂɁȺ№6010. ȼ ɤɚɱɟɫɬɜɟ ɬɨɩɥɢɜɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɢɡɬɨɩɥɢɜɨ ɫ ɭɞɟɥɶɧɵɦ 
ɪɚɫɯɨɞɨɦ 16 ɥ/ɱɚɫ, ɜɪɟɦɹ ɪɚɛɨɬɵ - 3-4 ɱ ɜ ɫɭɬɤɢ, 1000 ɱ ɜ ɝɨɞ. ȼ ɚɬɦɨɫɮɟɪɭ 
ɩɨɫɬɭɩɚɸɬ ɨɤɢɫɥɵ ɚɡɨɬɚ, ɞɢɨɤɫɢɞ ɫɟɪɵ, ɨɤɫɢɞ ɭɝɥɟɪɨɞɚ, ɤɟɪɨɫɢɧ, ɭɝɥɟɪɨɞ. 

ɐɟɯ ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɣ № 5. ȼɵɩɨɥɧɹɟɬ ɪɚɛɨɬɵ ɩɨ ɢɡɝɨɬɨɜɥɟɧɢɸ 
ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɤɨɧɫɬɪɭɤɰɢɣ, ɜɤɥɸɱɚɟɬ ɞɜɚ ɭɱɚɫɬɤɚ - ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɣ ɢ 
ɫɛɨɪɨ-ɫɜɚɪɨɱɧɵɣ. ȼɵɛɪɨɫɵ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɱɟɪɟɡ 
ɨɛɳɟɨɛɦɟɧɧɭɸ ɜɟɧɬɢɥɹɰɢɸ. 

ȼ ɰɟɯɟ 14 ɫɬɚɰɢɨɧɚɪɧɵɯ ɝɚɡɨɪɟɡɚɬɟɥɶɧɵɯ ɩɨɫɬɨɜ, ɝɞɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɪɭɱɧɚɹ ɪɟɡɤɚ ɫɬɚɥɢ (ɭɝɥɟɪɨɞɢɫɬɚɹ ɨɛɵɤɧɨɜɟɧɧɨɝɨ ɤɚɱɟɫɬɜɚ, ɨɛɳɟɝɨ ɧɚɡɧɚɱɟɧɢɹ) 
ɬɨɥɳɢɧɨɣ ɞɨ 100 ɦɦ. Ƚɚɡɨɜɚɹ ɪɟɡɤɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɤɢɫɥɨɪɨɞɧɵɦ ɢ ɩɪɨɩɚɧ-
ɛɭɬɚɧɨɜɵɦ ɩɥɚɦɟɧɟɦ - ɂɁȺ № 0002, 0003, 0004, 0005, 0006, 0009 - ɜ ɚɬɦɨɫɮɟɪɭ 
ɩɨɫɬɭɩɚɸɬ ɞɢɀɟɥɟɡɨ ɬɪɢɨɤɫɢɞ, ɦɚɪɝɚɧɟɰ ɢ ɟɝɨ ɫɨɟɞɢɧɟɧɢɹ, ɞɢɨɤɫɢɞ ɚɡɨɬɚ ɢ 
ɨɤɫɢɞ ɭɝɥɟɪɨɞɚ. 

Ɍɚɤɠɟ ɞɥɹ ɪɟɡɤɢ ɫɬɚɥɟɣ ɬɨɥɳɢɧɨɣ ɞɨ 150 ɦɦ ɢɫɩɨɥɶɡɭɸɬɫɹ ɦɚɲɢɧɵ 
ɩɥɚɡɦɟɧɧɨɣ ɪɟɡɤɢ - ɂɁȺ № 0003 ɢ 0005 - ɜ ɚɬɦɨɫɮɟɪɭ ɩɨɫɬɭɩɚɸɬ ɞɢɀɟɥɟɡɨ 
ɬɪɢɨɤɫɢɞ, ɦɚɪɝɚɧɟɰ ɢ ɟɝɨ ɫɨɟɞɢɧɟɧɢɹ, ɞɢɨɤɫɢɞ ɚɡɨɬɚ ɢ ɨɤɫɢɞ ɭɝɥɟɪɨɞɚ. Ɇɚɲɢɧɚ 
ɩɥɚɡɦɟɧɧɨɣ ɪɟɡɤɢ ɉɉɥɉ 2,5-5-2 ɦɨɳɧɨɫɬɶɸ 4,0 ɤȼȺ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɪɟɡɤɢ 
ɫɬɚɥɢ ɬɨɥɳɢɧɨɣ ɞɨ 150 ɦɦ, ɧɨɦɢɧɚɥɶɧɵɣ ɪɚɛɨɱɢɣ ɬɨɤ 315 Ⱥ, ɩɥɚɡɦɨ-
ɨɛɪɚɡɭɸɳɢɣ ɝɚɡ - ɫɠɚɬɵɣ ɜɨɡɞɭɯ, ɞɚɜɥɟɧɢɟ ɜɨɡɞɭɯɚ - 0,5Ɇɩɚ, ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ - 
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2,7 ɥ/ɫ, ɪɚɫɯɨɞ ɜɨɞɵ ɞɥɹ ɨɯɥɚɠɞɟɧɢɹ ɪɟɡɚɬɟɥɶɧɨɣ ɝɨɥɨɜɤɢ 6 ɥ/ɦɢɧ, ɞɚɜɥɟɧɢɟ 
ɜɨɞɵ 0,4 Ɇɉɚ. ɉɨɪɬɚɥɶɧɚɹ ɰɢɮɪɨɜɚɹ ɞɜɭɯɩɪɢɜɨɞɧɚɹ ɩɥɚɡɦɟɧɧɚɹ ɪɟɡɚɬɟɥɶɧɚɹ 
ɦɚɲɢɧɚ ɦɚɪɤɢ XSLM-3 (ɤɢɬɚɣɫɤɚɹ), ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɪɟɡɤɢ ɫɬɚɥɢ ɬɨɥɳɢɧɨɣ 
ɞɨ 150 ɦɦ, ɪɟɡɤɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɥɚɡɦɨɣ ɢɥɢ ɝɚɡɨɦ ɩɪɨɩɚɧ-ɛɭɬɚɧ ɫ 
ɤɢɫɥɨɪɨɞɨɦ.ɉɢɬɚɧɢɟ ɝɚɡɚɦɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɝɚɡɨɩɥɚɦɟɧɧɨɣ ɨɛɪɚɛɨɬɤɢ 
ɦɟɬɚɥɥɚ - ɫɬɚɰɢɨɧɚɪɧɵɯ ɝɚɡɨɪɚɡɛɨɪɧɵɯ ɩɨɫɬɨɜ ɢ ɦɚɲɢɧ ɝɚɡɨɜɨɣ ɪɟɡɤɢ - 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɬ ɝɚɡɨɛɚɥɥɨɧɧɨɣ ɭɫɬɚɧɨɜɤɢ ɩɪɨɩɚɧ-ɛɭɬɚɧɚ ɩɨ ɝɚɡɨɩɪɨɜɨɞɚɦ 
(ɪɚɡɜɨɞɤɚ ɩɨ ɜɫɟɦɭ ɰɟɯɭ) ɩɪɨɩɚɧ-ɛɭɬɚɧɚ. Ʉɢɫɥɨɪɨɞ ɩɨɞɚɟɬɫɹ ɫ ɤɢɫɥɨɪɨɞɧɨɣ 
ɫɬɚɧɰɢɢ - ɫɠɢɠɟɧɧɵɣ ɤɢɫɥɨɪɨɞ ɩɨɞɚɟɬɫɹ ɧɚ ɝɚɡɢɮɢɤɚɬɨɪɵ ɢ ɩɨ ɝɚɡɨɩɪɨɜɨɞɚɦ 
(ɪɚɡɜɨɞɤɚ ɩɨ ɜɫɟɦɭ ɰɟɯɭ) ɩɨɫɬɭɩɚɟɬ ɧɚ ɝɚɡɨɪɚɡɛɨɪɧɵɟ ɫɬɚɰɢɨɧɚɪɧɵɟ ɩɨɫɬɵ ɢ 
ɦɚɲɢɧɵ ɝɚɡɨɜɨɣ ɪɟɡɤɢ. 

Ƚɚɡɨɛɚɥɥɨɧɧɚɹ ɭɫɬɚɧɨɜɤɚ ɩɪɨɩɚɧ-ɛɭɬɚɧɚ (ɝɪɭɩɩɨɜɚɹ ɛɚɥɥɨɧɧɚɹ ɭɫɬɚɧɨɜɤɚ 
ɩɪɨɩɚɧ-ɛɭɬɚɧɚ) ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɨɬɞɟɥɶɧɨɟ ɨɬ ɰɟɯɚ ɩɨɦɟɳɟɧɢɟ, ɝɞɟ 
ɭɫɬɚɧɨɜɥɟɧɚ ɪɚɦɩɚ, ɤ ɪɚɦɩɟ ɩɨɞɤɥɸɱɚɸɬɫɹ ɛɚɥɥɨɧɵ ɟɦɤɨɫɬɶɸ ɩɨ 50 ɥ ɤɚɠɞɵɣ, 
ɩɨɦɟɳɟɧɢɟ ɨɛɟɫɩɟɱɟɧɨ ɩɪɢɬɨɱɧɨ-ɜɵɬɹɠɧɨɣ ɭɫɬɚɧɨɜɤɨɣ.ɉɪɢ ɨɫɭɳɟɫɬɜɥɟɧɢɢ 
ɪɭɱɧɨɣ ɫɜɚɪɤɢ ɷɥɟɤɬɪɨɞɚɦɢ ɆɊ-3 - ɂɁȺ № 0005-0009 - ɜ ɚɬɦɨɫɮɟɪɭ ɩɨɫɬɭɩɚɟɬ 
ɫɜɚɪɨɱɧɵɣ ɚɷɪɨɡɨɥɶ (ɞɢɀɟɥɟɡɨ ɬɪɢɨɤɫɢɞ, ɦɚɪɝɚɧɟɰ ɢ ɟɝɨ ɫɨɟɞɢɧɟɧɢɹ) ɢ 
ɝɢɞɪɨɮɬɨɪɢɞ. ȼɫɟɝɨ ɜ ɰɟɯɟ 10 ɫɜɚɪɨɱɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. 

ɉɪɢ ɨɫɭɳɟɫɬɜɥɟɧɢɢ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɫɜɚɪɨɱɧɨɣ 
ɩɪɨɜɨɥɨɤɢ ɦɚɪɤɢ ɋɜ- 0,8Ƚ2ɋ - ɂɁȺ № 0005-0009 - ɜ ɚɬɦɨɫɮɟɪɭ ɩɨɫɬɭɩɚɟɬ 
ɫɜɚɪɨɱɧɵɣ ɚɷɪɨɡɨɥɶ (ɞɢɀɟɥɟɡɨ ɬɪɢɨɤɫɢɞ, ɦɚɪɝɚɧɟɰ ɢ ɟɝɨ ɫɨɟɞɢɧɟɧɢɹ) ɢ ɩɵɥɶ 
ɧɟɨɪɝɚɧɢɱɟɫɤɚɹ ɫ ɫɨɞɟɪɠɚɧɢɟɦ SiCh 70-20%. ȼɫɟɝɨ ɜ ɰɟɯɟ 8 ɩɨɫɬɨɜ ɫɜɚɪɤɢ 
ɫɜɚɪɨɱɧɨɣ ɩɪɨɜɨɥɨɤɨɣ. 

ȼ ɰɟɯɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫɜɚɪɤɚ ɫ ɤɟɪɚɦɢɱɟɫɤɢɦ ɮɥɸɫɨɦ Ⱥɇ-348Ⱥ - ɂɁȺ № 
0005 ɢ 0006 - ɜ ɚɬɦɨɫɮɟɪɭ ɩɨɫɬɭɩɚɟɬ ɫɜɚɪɨɱɧɵɣ ɚɷɪɨɡɨɥɶ (ɞɢɀɟɥɟɡɨ ɬɪɢɨɤɫɢɞ, 
ɦɚɪɝɚɧɟɰ ɢ ɟɝɨ ɫɨɟɞɢɧɟɧɢɹ), ɩɵɥɶ ɧɟɨɪɝɚɧɢɱɟɫɤɚɹ ɫ ɫɨɞɟɪɠɚɧɢɟɦ SiCh 70-20%, 
ɮɬɨɪɢɞɵ ɧɟɨɪɝɚɧɢɱɟɫɤɢɟ ɩɥɨɯɨ ɪɚɫɬɜɨɪɢɦɵɟ, ɝɢɞɪɨɮɬɨɪɢɞ, ɞɢɨɤɫɢɞ ɚɡɨɬɚ ɢ 
ɨɤɫɢɞ ɭɝɥɟɪɨɞɚ.Ɇɟɬɚɥɥɨɨɛɪɚɛɚɬɵɜɚɸɳɢɟ ɫɬɚɧɤɢ ɜ ɤɨɥɢɱɟɫɬɜɟ 3 ɲɬ. - ɂɁȺ № 
0009 - ɪɚɛɨɬɚɸɬ ɫ ɜɵɞɟɥɟɧɢɟɦ ɜ ɚɬɦɨɫɮɟɪɭ ɷɦɭɥɶɫɨɥɚ, ɤɨɬɨɪɵɣ ɢɫɩɨɥɶɡɭɟɬɫɹ 
ɞɥɹ ɨɯɥɚɠɞɟɧɢɹ. Ɍ.ɤ. ɧɚ ɫɬɚɧɤɚɯ (ɬɨɤɚɪɧɨɦ, ɮɪɟɡɟɪɧɨɦ ɢ ɥɟɧɬɨɱɧɨɩɢɥɶɧɨɦ) 
ɨɛɪɚɛɚɬɵɜɚɟɬɫɹ ɫɬɚɥɶ, ɬɨ ɩɵɥɟɜɵɞɟɥɟɧɢɹ ɧɟ ɩɪɨɢɫɯɨɞɢɬ, ɚ ɨɛɪɚɡɭɸɬɫɹ ɨɬɯɨɞɵ ɜ 
ɜɢɞɟ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɫɬɪɭɠɤɢ. 

Ⱥɪɦɚɬɭɪɧɵɣ ɰɟɯ № ɛ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɚɪɦɚɬɭɪɧɵɯ 
ɢɡɞɟɥɢɣ (ɤɚɪɤɚɫɨɜ, ɚɪɦɚɬɭɪɧɵɯ ɫɟɬɨɤ, ɡɚɤɥɚɞɧɵɯ ɞɟɬɚɥɟɣ). 

Ⱦɥɹ ɭɥɚɜɥɢɜɚɧɢɹ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɨɤɚɥɢɧɵ ɩɪɢ ɪɟɡɤɟ ɚɪɦɚɬɭɪɵ ɩɪɚɜɢɥɶɧɨ-
ɨɬɪɟɡɧɵɟ ɫɬɚɧɤɢ (ɂɁȺ № 0010) ɨɫɧɚɳɟɧɵ ɩɵɥɟɭɥɚɜɥɢɜɚɸɳɢɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ - 
ɰɢɤɥɨɧɨɦ ɇɂɂɈȽȺɁ ɐɇ-11 (ɛɚɬɚɪɟɹ ɢɡ 4-ɯ ɰɢɤɥɨɧɨɜ), ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɨɱɢɫɬɤɢ 
88,7. ȼ ɚɬɦɨɫɮɟɪɭ ɩɨɫɬɭɩɚɟɬ ɞɢɀɟɥɟɡɚ ɬɪɢɨɤɫɢɞ. 

Ɉɬ ɩɨɫɬɨɜ ɪɭɱɧɨɣ ɫɜɚɪɤɢ ɷɥɟɤɬɪɨɞɚɦɢ ɍɈɇɂ 13/45 - ɂɁȺ № ɈɈɉ, 0015, 
0017, 0019 - ɜ ɚɬɦɨɫɮɟɪɭ ɩɨɫɬɭɩɚɟɬ ɫɜɚɪɨɱɧɵɣ ɚɷɪɨɡɨɥɶ (ɞɢɀɟɥɟɡɨ ɬɪɢɨɤɫɢɞ, 
ɦɚɪɝɚɧɟɰ ɢ ɟɝɨ ɫɨɟɞɢɧɟɧɢɹ), ɩɵɥɶ ɧɟɨɪɝɚɧɢɱɟɫɤɚɹ ɫ ɫɨɞɟɪɠɚɧɢɟɦ Si02 70-20%, 
ɮɬɨɪɢɞɵ ɧɟɨɪɝɚɧɢɱɟɫɤɢɟ ɩɥɨɯɨ ɪɚɫɬɜɨɪɢɦɵɟ, ɝɢɞɪɨɮɬɨɪɢɞ, ɞɢɨɤɫɢɞ ɚɡɨɬɚ ɢ 
ɨɤɫɢɞ ɭɝɥɟɪɨɞɚ. 
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2 Ɉɩɢɫɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɰɟɩɨɱɤɢ ɩɪɨɢɡɜɨɞɫɬɜɚ 
 
Ɂɚɜɨɞ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɩɥɢɬ ɩɟɪɟɤɪɵɬɢɹ ɜɵɩɭɫɤɚɟɬ 

ɩɥɢɬɵ ɦɚɪɤɢ ɉɄ 60-15 1,960 2,80ȺɬV: 
ɉɄ – ɩɥɢɬɚ ɩɟɪɟɤɪɵɬɢɹ ɤɪɭɝɥɨɩɭɫɬɨɬɧɚɹ ɬɨɥɳɢɧɨɣ 220ɦɦ; 
60 – ɞɥɢɧɚ ɩɥɢɬɵ 6000 ɦɦ; 
15 – ɲɢɪɢɧɚ ɩɥɢɬɵ 1500 ɦɦ; 
13 – ɪɚɫɫɱɢɬɚɧɧɚɹ ɩɨɞ ɪɚɫɱɟɬɧɭɸ ɧɚɝɪɭɡɤɭ 13 ɤɉɚ; 
ȺɬV (Ⱥ800) – ɤɥɚɫɫ ɧɚɩɪɹɝɚɟɦɨɣ ɚɪɦɚɬɭɪɵ. 
 

Ɍɚɛɥɢɰɚ 3 – Ɉɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢɡɞɟɥɢɹ 
Ɋɚɡɦɟɪɵ, ɦɦ Ɉɛɴɟɦ, ɦ3 Ɇɚɫɫɚ, ɤɝ Ɉɬɩɭɫɤɚɟɦɚɹ 

ɩɪɨɱɧɨɫɬɶ ɛɟɬɨɧɚ, 
% 

Ⱦɥɢɧɚ 
(L) 

ɒɢɪɢɧɚ 
(B) 

ȼɵɫɨɬɚ 
(H) 

6000 1500 220 2 2800 70 

 

 
 
                             Ɋɢɫɭɧɨɤ 1 – ɗɫɤɢɡ ɩɥɢɬɵ 
 
Ⱦɥɹ ɩɥɢɬ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɩɪɢɦɟɧɟɧɢɟ ɬɹɠёɥɨɝɨ ɛɟɬɨɧɚ ɤɥɚɫɫɨɜ ȼ15…ȼ35 

ɢ ɧɚɩɪɹɝɚɟɦɨɣ ɪɚɛɨɱɟɣ ɚɪɦɚɬɭɪɵ ɩɪɢɧɹɬɨɣ ɢɡ ɫɬɚɥɢ ɤɥɚɫɫɨɜ Ⱥ800 ɢ Ⱥ600. 
 ɭɡɟɥ ɰɟɯ ɞɨɡɚɬɨɪ 
ɐɟɦɟɧɬ 
 
ɉɟɪɜɵɟ ɜɹɠɭɳɢɟ ɫɦɟɫɢ ɛɵɥɢ ɢɡɨɛɪɟɬɟɧɵ ɧɟɫɤɨɥɶɤɨ ɬɵɫɹɱɟɥɟɬɢɣ ɧɚɡɚɞ. 

ɗɬɨ ɛɵɥɢ ɫɨɫɬɚɜɵ ɧɚ ɨɫɧɨɜɟ ɝɢɩɫɚ ɢ ɢɡɜɟɫɬɢ, ɤɨɬɨɪɵɟ ɫɱɢɬɚɸɬɫɹ ɫɚɦɵɦɢ 
ɞɚɜɧɢɦɢ ɩɪɟɞɤɚɦɢ ɰɟɦɟɧɬɚ. ɋɨɛɫɬɜɟɧɧɨ, ɢ ɩɟɪɜɵɣ ɛɟɬɨɧ ɩɨɥɭɱɢɥɢ ɭɠɟ ɜ ɬɭ 
ɩɨɪɭ. ȼ ɫɬɚɪɢɧɭ ɚɥɯɢɦɢɤɢ ɩɵɬɚɥɢɫɶ ɫɞɟɥɚɬɶ ɜɹɠɭɳɢɟ ɫɦɟɫɢ ɥɭɱɲɟ ɢ ɩɪɨɱɧɟɟ, 
ɧɨ ɞɨɫɬɢɱɶ ɤɚɱɟɫɬɜɚ ɰɟɦɟɧɬɧɨɝɨ ɪɚɫɬɜɨɪɚ ɢ ɰɟɦɟɧɬɚ ɢɦ ɬɚɤ ɢ ɧɟ ɭɞɚɥɨɫɶ. ɏɨɬɹ, 
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ɧɚɞɨ ɨɬɞɚɬɶ ɞɨɥɠɧɨɟ, ɨɬɞɟɥɶɧɵɟ ɛɟɬɨɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɫ ɬɟɯ ɜɪɟɦɟɧ ɫɦɨɝɥɢ 
ɫɨɯɪɚɧɢɬɶɫɹ ɩɨ ɫɟɣ ɞɟɧɶ. Ƚɞɟ-ɬɨ ɤɨ ɜɬɨɪɨɣ ɩɨɥɨɜɢɧɟ 19 ɜɟɤɚ ɢɫɫɥɟɞɨɜɚɬɟɥɢ 
ɪɚɡɪɚɛɨɬɚɥɢ ɬɟɯɧɨɥɨɝɢɸ ɢ ɩɨɥɭɱɢɥɢ ɬɨɬ ɫɚɦɵɣ ɰɟɦɟɧɬ, ɤɨɬɨɪɵɣ ɧɟɦɧɨɝɢɦ 
ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɫɟɝɨɞɧɹɲɧɟɝɨ. ɂɡ ɷɬɨɝɨ ɜɹɠɭɳɟɝɨ, ɧɚɡɜɚɧɧɨɝɨ 
ɩɨɪɬɥɚɧɞɰɟɦɟɧɬɨɦ, ɢ ɛɵɥ ɩɨɥɭɱɟɧ ɧɚɫɬɨɹɳɢɣ ɛɟɬɨɧ ɢ ɰɟɦɟɧɬɧɵɣ ɪɚɫɬɜɨɪ. 
ȼɩɨɫɥɟɞɫɬɜɢɢ, ɜ ɡɚɥɢɜɚɟɦɵɟ ɛɟɬɨɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɛɵɥɚ ɞɨɛɚɜɥɟɧɚ 
ɦɟɬɚɥɥɢɱɟɫɤɚɹ ɚɪɦɚɬɭɪɚ, ɤɨɬɨɪɚɹ ɫɥɭɠɢɬ ɜ ɠɟɥɟɡɨɛɟɬɨɧɟ ɜ ɪɨɥɢ ɤɚɪɤɚɫɚ. Ɍɚɤ 
ɛɵɥɚ ɫɨɡɞɚɧɚ ɬɟɯɧɨɥɨɝɢɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɩɟɪɜɵɯ ɢɡɞɟɥɢɣ ɀȻɂ ɢ ɠɟɥɟɡɨɛɟɬɨɧɚ. 

ɉɨɪɹɞɨɤ ɩɪɨɢɡɜɨɞɫɬɜɚ ɰɟɦɟɧɬɚ: 
 ɂɡɧɚɱɚɥɶɧɨ ɞɨɛɵɜɚɸɬ ɝɥɢɧɭ ɢ ɢɡɜɟɫɬɧɹɤ; 
 ɋɵɪɶё ɞɪɨɛɹɬ ɢ ɨɛɠɢɝɚɸɬ, ɩɨɥɭɱɚɹ ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɰɟɦɟɧɬɧɵɣ ɤɥɢɧɤɟɪ; 
 Ʉɥɢɧɤɟɪ ɪɚɡɦɚɥɵɜɚɸɬ ɜ ɦɭɤɭ, ɞɨɛɚɜɥɹɹ ɩɪɢ ɷɬɨɦ ɝɢɩɫ ɢ ɪɚɡɥɢɱɧɵɟ 

ɦɢɧɟɪɚɥɶɧɵɟ ɞɨɛɚɜɤɢ. 
Ɍɟɦ ɫɚɦɵɦ ɰɟɦɟɧɬ ɹɜɥɹɟɬɫɹ ɜɚɠɧɟɣɲɢɦ ɤɨɦɩɨɧɟɧɬɨɦ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ, 

ɩɪɢɞɚɸɳɟɦ ɛɟɬɨɧɭ ɬɚɤɢɟ ɟɝɨ ɨɫɧɨɜɧɵɟ ɫɜɨɣɫɬɜɚ ɤɚɤ ɩɪɨɱɧɨɫɬɶ, 
ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɶ, ɬɜɟɪɞɨɫɬɶ ɢ ɬ.ɞ. 

Ⱦɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɛɟɬɨɧɚ ɦɚɪɤɢ Ɇ-350 ɩɪɢɦɟɧɹɟɬɫɹ ɰɟɦɟɧɬ-400, ɰɟɦɟɧɬ-
500, ɰɟɦɟɧɬ-600 (ɰɢɮɪɵ ɜ ɦɚɪɤɢɪɨɜɤɟ ɰɟɦɟɧɬɚ ɭɤɚɡɵɜɚɸɬ ɧɚ ɬɨ, ɱɬɨ, ɡɚɬɜɟɪɞɟɜ, 
ɫɦɟɫɶ ɫɩɨɫɨɛɧɚ ɜɵɞɟɪɠɢɜɚɬɶ ɧɚɝɪɭɡɤɭ ɜ ɡɚɞɚɧɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɤɝ ɧɚ 1ɫɦଶ). 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɜ 45000ɦଷ ɜ ɝɨɞ ɧɟɨɛɯɨɞɢɦɨ 16650ɬ 
ɰɟɦɟɧɬɚ. ȼ ɞɟɧɶ ɠɟ ɛɭɞɟɬ ɢɡɪɚɫɯɨɞɨɜɚɧɨ 64,01ɬ ɞɚɧɧɨɝɨ ɤɨɦɩɨɧɟɧɬɚ. 

 
Щɟɛɟɧɶ 
 
Ɉɞɧɢɦ ɢɡ ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ ɧɟɪɭɞɧɵɯ ɫɬɪɨɢɬɟɥɶɧɵɯ 

ɦɚɬɟɪɢɚɥɨɜ ɹɜɥɹɟɬɫɹ ɳɟɛɟɧɶ. Ɉɧ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɤɚɱɟɫɬɜɟ ɤɪɭɩɧɨɝɨ ɡɚɩɨɥɧɢɬɟɥɹ 
ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ, ɳɟɛɧɟɦ ɨɬɫɵɩɚɸɬɫɹ ɧɚɫɵɩɢ ɚɜɬɨɬɪɚɫɫ ɢ 
ɠɟɥɟɡɧɵɯ ɞɨɪɨɝ, ɢɡ ɧɟɝɨ ɜɵɩɨɥɧɹɸɬɫɹ ɩɨɞɝɨɬɨɜɤɢ ɩɨɞ ɮɭɧɞɚɦɟɧɬɵ ɢ ɩɨɥɵ. ȼ 
ɤɚɠɞɨɦ ɢɡ ɷɬɢɯ ɫɥɭɱɚɟɜ ɢɫɩɨɥɶɡɭɟɬɫɹ ɨɩɪɟɞɟɥɟɧɧɵɣ ɜɢɞ ɳɟɛɧɹ, ɧɟɨɛɯɨɞɢɦɵɣ 
ɞɥɹ ɭɫɥɨɜɢɣ ɤɨɧɤɪɟɬɧɨɝɨ ɩɪɢɦɟɧɟɧɢɹ. ɗɬɨ ɜɵɡɵɜɚɟɬ ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɩɨɫɬɚɜɤɟ 
ɦɚɬɟɪɢɚɥɚ ɫ ɝɚɪɚɧɬɢɪɨɜɚɧɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ. ɋɭɳɟɫɬɜɭɸɬ ɫɥɟɞɭɸɳɢɟ ɜɢɞɧɵ 
ɳɟɛɧɹ: 

1. ɓɟɛɟɧɶ ɝɪɚɧɢɬɧɵɣ - ɷɬɨ ɳɟɛɟɧɶ ɢɡ ɬɜɟɪɞɨɣ ɝɨɪɧɨɣ ɩɨɪɨɞɵ ɡɟɪɧɢɫɬɨɝɨ 
ɫɬɪɨɟɧɢɹ, ɤɨɬɨɪɚɹ ɹɜɥɹɟɬɫɹ ɫɚɦɨɣ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɣ ɧɚ Ɂɟɦɥɟ. Ƚɪɚɧɢɬɧɚɹ ɫɤɚɥɚ 
ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɦɚɝɦɭ, ɡɚɫɬɵɜɲɭɸ ɧɚ ɛɨɥɶɲɢɯ ɝɥɭɛɢɧɚɯ, ɫɨɫɬɨɹɳɭɸ ɢɡ 
ɯɨɪɨɲɨ ɫɮɨɪɦɢɪɨɜɚɧɧɵɯ ɤɪɢɫɬɚɥɥɨɜ ɩɨɥɟɜɨɝɨ ɲɩɚɬɚ, ɤɜɚɪɰɚ, ɫɥɸɞɵ ɢ ɬ.ɞ. Ɉɧɚ 
ɢɦɟɟɬ ɰɜɟɬ ɤɪɚɫɧɵɣ, ɪɨɡɨɜɵɣ ɢɥɢ ɫɟɪɵɣ, ɤɨɬɨɪɵɣ ɡɚɜɢɫɢɬ ɨɬ ɩɪɟɨɛɥɚɞɚɧɢɹ ɜ 
ɧёɦ ɲɩɚɬɚ ɢ ɫɥɸɞɵ. Ƚɥɵɛɵ ɩɨɥɭɱɚɸɬ ɨɛɵɱɧɨ ɩɭɬɟɦ ɜɡɪɵɜɚ ɦɨɧɨɥɢɬɧɨɣ ɫɤɚɥɵ, 
ɡɚɬɟɦ ɨɧɢ ɞɪɨɛɹɬɫɹ ɜ ɦɚɲɢɧɟ, ɚ ɩɨɥɭɱɟɧɧɵɣ ɳɟɛɟɧɶ ɩɪɨɫɟɢɜɚɟɬɫɹ ɩɨ ɮɪɚɤɰɢɹɦ. 
ɗɬɨ ɩɨɫɥɟɞɧɢɣ ɷɬɚɩ ɩɪɨɢɡɜɨɞɫɬɜɚ ɳɟɛɧɹ. 

2. Ƚɪɚɜɢɣɧɵɣ ɳɟɛɟɧɶ-ɳɟɛɟɧɶ, ɩɨɥɭɱɚɟɦɵɣ ɩɭɬɟɦ ɩɪɨɫɟɢɜɚɧɢɹ ɤɚɪɶɟɪɧɨɣ 
ɩɨɪɨɞɵ, ɚ ɬɚɤɠɟ ɩɭɬɟɦ ɞɪɨɛɥɟɧɢɹ ɩɪɢɪɨɞɧɨɣ ɤɚɦɟɧɧɨɣ ɫɤɚɥɵ. ɉɨ ɩɪɨɱɧɨɫɬɢ 

http://kvartspb.ru/nerudnye-materialy
http://kvartspb.ru/nerudnye-materialy
http://kvartspb.ru/concrete
http://ru.wikipedia.org/wiki/%D0%93%D0%BE%D1%80%D0%BD%D0%B0%D1%8F_%D0%BF%D0%BE%D1%80%D0%BE%D0%B4%D0%B0
http://ru.wikipedia.org/wiki/%D0%97%D0%B5%D0%BC%D0%BB%D1%8F
http://ru.wikipedia.org/wiki/%D0%93%D1%80%D0%B0%D0%BD%D0%B8%D1%82
http://ru.wikipedia.org/wiki/%D0%A1%D0%BA%D0%B0%D0%BB%D0%B0
http://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D0%B3%D0%BC%D0%B0
http://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BB%D0%B5%D0%B2%D0%BE%D0%B9_%D1%88%D0%BF%D0%B0%D1%82
http://ru.wikipedia.org/wiki/%D0%9A%D0%B2%D0%B0%D1%80%D1%86
http://ru.wikipedia.org/wiki/%D0%A1%D0%BB%D1%8E%D0%B4%D0%B0
http://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D0%BD%D0%BE%D0%BB%D0%B8%D1%82
http://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%82%D0%BE
http://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D1%80%D1%8C%D0%B5%D1%80
http://ru.wikipedia.org/wiki/%D0%93%D0%BE%D1%80%D0%BD%D1%8B%D0%B5_%D0%BF%D0%BE%D1%80%D0%BE%D0%B4%D1%8B
http://ru.wikipedia.org/wiki/%D0%94%D1%80%D0%BE%D0%B1%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5_(%D1%82%D0%B5%D1%85%D0%BD%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F)
http://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D0%BC%D0%B5%D0%BD%D1%8C
http://ru.wikipedia.org/wiki/%D0%A1%D0%BA%D0%B0%D0%BB%D0%B0
http://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D1%87%D0%BD%D0%BE%D1%81%D1%82%D1%8C
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ɝɪɚɜɢɣɧɵɣ ɳɟɛɟɧɶ ɭɫɬɭɩɚɟɬ ɝɪɚɧɢɬɧɨɦɭ ɳɟɛɧɸ, ɧɨ ɟɫɬɶ ɢ ɩɪɟɢɦɭɳɟɫɬɜɚ - 
ɪɚɞɢɨɚɤɬɢɜɧɵɣ ɮɨɧ ɟɝɨ ɨɛɵɱɧɨ ɨɱɟɧɶ ɧɢɡɤɢɣ ɢ ɰɟɧɚ ɧɢɠɟ, ɱɟɦ ɧɚ ɝɪɚɧɢɬɧɵɣ. 

Ƚɪɚɜɢɣɧɵɣ ɳɟɛɟɧɶ ɩɪɢɦɟɧɹɸɬ ɞɥɹ ɮɭɧɞɚɦɟɧɬɧɵɯ ɪɚɛɨɬ, ɞɥɹ ɛɟɬɨɧɨɜ, ɜ 
ɩɪɨɢɡɜɨɞɫɬɜɟ ɀȻɂ, ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɚɜɬɨɞɨɪɨɝ. 

ɋɭɳɟɫɬɜɭɟɬ ɞɜɚ ɜɢɞɚ ɝɪɚɜɢɣɧɨɝɨ ɳɟɛɧɹ: 
 Ʉɨɥɨɬɵɣ ɳɟɛɟɧɶ – ɷɬɨ ɨɛɵɱɧɵɣ ɩɪɢɪɨɞɧɵɣ ɢɥɢ ɞɪɨɛɥɟɧɧɵɣ, 
 Ƚɪɚɜɢɣ – ɷɬɨ ɨɤɪɭɝɥɵɟ ɤɚɦɭɲɤɢ, ɤɚɤ ɩɪɚɜɢɥɨ ɪɟɱɧɨɝɨ ɢɥɢ ɦɨɪɫɤɨɝɨ 

ɩɪɨɢɫɯɨɠɞɟɧɢɹ. 
ɋɭɳɟɫɬɜɭɸɬ ɫɥɟɞɭɸɳɢɟ ɮɪɚɤɰɢɢ ɝɪɚɜɢɣɧɨɝɨ ɳɟɛɧɹ: 3-10 ɦɦ, 5-20 ɦɦ, 5-

40 ɦɦ, 20-40 ɦɦ. 
3.ɂɡɜɟɫɬɧɹɤɨɜɵɣ ɳɟɛɟɧɶ – ɩɪɨɞɭɤɬ ɞɪɨɛɥɟɧɢɹ ɨɫɚɞɨɱɧɨɣ ɝɨɪɧɨɣ 

ɩɨɪɨɞɵ –ɢɡɜɟɫɬɧɹɤɚ, ɫɨɫɬɨɹɳɟɝɨ, ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ, ɢɡ ɤɚɥɶɰɢɬɚ (ɤɚɪɛɨɧɚɬ 
ɤɚɥɶɰɢɹ – ɋɚɋɈ3). 

ɂɡɜɟɫɬɧɹɤɨɜɵɣ ɳɟɛɟɧɶ (ɢɧɨɝɞɚ ɟɝɨ ɟɳё ɧɚɡɵɜɚɸɬ ɢɡɜɟɫɬɤɨɜɵɣ ɢɥɢ 
ɞɨɥɨɦɢɬɨɜɵɣ ɳɟɛɟɧɶ) — ɨɞɢɧ ɢɡ ɨɫɧɨɜɧɵɯ ɜɢɞɨɜ ɳɟɛɧɹ, ɤɨɬɨɪɵɣ ɩɨɦɢɦɨ 
ɝɪɚɜɢɣɧɨɝɨ ɢ ɝɪɚɧɢɬɧɨɝɨ ɳɟɛɧɹ ɩɪɢɦɟɧɹɟɬɫɹ ɜ ɞɨɪɨɠɧɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɟ, ɚ 
ɬɚɤɠɟ ɩɪɢ ɢɡɝɨɬɨɜɥɟɧɢɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ. 

ȼ ɤɚɱɟɫɬɜɟ ɤɪɭɩɧɨɝɨ ɡɚɩɨɥɧɢɬɟɥɹ ɩɪɢɦɟɧɹɟɬɫɹ ɢɡɜɟɫɬɧɹɤɨɜɵɣ ɳɟɛɟɧɶ ɮɪ. 
10-20. 

 ɉɪɨɱɧɨɫɬɶ (Ɇ 600); 
 ɗɤɨɥɨɝɢɱɧɨɫɬɶ (1 ɤɥɚɫɫ); 
 ɇɚɫɵɩɧɚɹ ɩɥɨɬɧɨɫɬɶ (1300 ɤɝ); 
 Ʌɟɳɚɞɧɨɫɬɶ (15-35 %); 
 Ɇɨɪɨɡɨɫɬɨɣɤɨɫɬɶ (F150); 
 ȼɥɚɠɧɨɫɬɶ (3,5%); 
 ȼ ɝɨɞ ɧɟɨɛɯɨɞɢɦɨ 83250ɬ ɳɟɛɧɹ, ɜ ɞɟɧɶ 320ɬ ɢɡɜɟɫɬɧɹɤɨɜɨɝɨ ɳɟɛɧɹ. 
 
ɉɟɫɨɤ 
 
ɉɟɫɨɤ – ɨɫɚɞɨɱɧɚɹ ɝɨɪɧɚɹ ɩɨɪɨɞɚ, ɚ ɬɚɤɠɟ ɢɫɤɭɫɫɬɜɟɧɧɵɣ ɦɚɬɟɪɢɚɥ, 

ɫɨɫɬɨɹɳɢɣ ɢɡ ɡёɪɟɧ ɝɨɪɧɵɯ ɩɨɪɨɞ. Ɉɱɟɧɶ ɱɚɫɬɨ ɫɨɫɬɨɢɬ ɢɡ ɩɨɱɬɢ ɱɢɫɬɨɝɨ 
ɦɢɧɟɪɚɥɚ ɤɜɚɪɰɚ (ɯɢɦɢɱɟɫɤɨɟ ɜɟɳɟɫɬɜɨ — ɞɢɨɤɫɢɞ ɤɪɟɦɧɢɹ). ɉɟɫɨɤ ɹɜɥɹɟɬɫɹ 
ɦɟɥɤɢɦ ɡɚɩɨɥɧɢɬɟɥɟɣ ɩɪɢ ɩɪɢɝɨɬɨɜɥɟɧɢɢ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ. ɇɚ ɡɚɜɨɞɚɯ ɩɪɨ 
ɩɪɨɢɡɜɨɞɫɬɜɭ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ, ɛɟɬɨɧɚ ɜɵɫɨɤɢɯ ɦɚɪɨɤ ɩɪɨɱɧɨɫɬɢ, ɚ 
ɬɚɤɠɟ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɬɪɨɬɭɚɪɧɨɣ ɩɥɢɬɤɢ, ɛɨɪɞɸɪɨɜ, ɤɨɥɨɞɟɡɧɵɯ ɤɨɥɟɰ 
ɢɫɩɨɥɶɡɭɸɬ ɤɪɭɩɧɨɡɟɪɧɢɫɬɵɣ ɩɟɫɨɤ (Ɇɨɞɭɥɶ ɤɪɭɩɧɨɫɬɢ 2,2—2,5). 

Ɋɚɫɯɨɞ ɩɟɫɤɚ ɧɚ ɡɚɜɨɞɟ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ 
ɫɨɫɬɚɜɥɹɟɬ 192ɬ ɜ ɞɟɧɶ, ɚ ɜ ɝɨɞ 49920 ɬ ɩɟɫɤɚ. 

 
ȼɨɞɚ 
 

http://ru.wikipedia.org/wiki/%D0%93%D1%80%D0%B0%D0%B2%D0%B8%D0%B9
http://ru.wikipedia.org/wiki/%D0%93%D1%80%D0%B0%D0%BD%D0%B8%D1%82%D0%BD%D1%8B%D0%B9_%D1%89%D0%B5%D0%B1%D0%B5%D0%BD%D1%8C
http://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D0%B4%D0%B8%D0%BE%D0%B0%D0%BA%D1%82%D0%B8%D0%B2%D0%BD%D0%BE%D1%81%D1%82%D1%8C
http://ru.wikipedia.org/wiki/%D0%93%D1%80%D0%B0%D0%BD%D0%B8%D1%82
http://ru.wikipedia.org/wiki/%D0%91%D0%B5%D1%82%D0%BE%D0%BD
http://ru.wikipedia.org/wiki/%D0%96%D0%91%D0%98
http://ru.wikipedia.org/wiki/%D0%94%D0%BE%D1%80%D0%BE%D0%B3%D0%B0
http://ru.wikipedia.org/wiki/%D0%93%D1%80%D0%B0%D0%B2%D0%B8%D0%B9
http://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%BA%D0%B0
http://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D1%80%D0%B5
http://ru.wikipedia.org/wiki/%D0%A4%D1%80%D0%B0%D0%BA%D1%86%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%98%D0%B7%D0%B2%D0%B5%D1%81%D1%82%D0%BD%D1%8F%D0%BA
http://ru.wikipedia.org/wiki/%D0%9E%D1%81%D0%B0%D0%B4%D0%BE%D1%87%D0%BD%D1%8B%D0%B5_%D0%B3%D0%BE%D1%80%D0%BD%D1%8B%D0%B5_%D0%BF%D0%BE%D1%80%D0%BE%D0%B4%D1%8B
http://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%82%D0%B5%D1%80%D0%B8%D0%B0%D0%BB
http://ru.wikipedia.org/wiki/%D0%93%D0%BE%D1%80%D0%BD%D0%B0%D1%8F_%D0%BF%D0%BE%D1%80%D0%BE%D0%B4%D0%B0
http://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D0%BD%D0%B5%D1%80%D0%B0%D0%BB
http://ru.wikipedia.org/wiki/%D0%9A%D0%B2%D0%B0%D1%80%D1%86
http://ru.wikipedia.org/wiki/%D0%94%D0%B8%D0%BE%D0%BA%D1%81%D0%B8%D0%B4_%D0%BA%D1%80%D0%B5%D0%BC%D0%BD%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%91%D0%B5%D1%82%D0%BE%D0%BD
http://ru.wikipedia.org/wiki/%D0%91%D0%BE%D1%80%D1%82%D0%BE%D0%B2%D0%BE%D0%B9_%D0%BA%D0%B0%D0%BC%D0%B5%D0%BD%D1%8C
http://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BB%D0%BE%D0%B4%D0%B5%D1%86
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ȼɨɞɚ ɞɥɹ ɡɚɬɜɨɪɟɧɢɹ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɩɪɢ ɢɡɝɨɬɨɜɥɟɧɢɢ ɛɟɬɨɧɧɵɯ ɢ 
ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɫ ɧɟɧɚɩɪɹɝɚɟɦɨɣ ɚɪɦɚɬɭɪɨɣ ɞɨɥɠɧɚ ɨɬɜɟɱɚɬɶ 
ɫɥɟɞɭɸɳɢɦ ɬɪɟɛɨɜɚɧɢɹɦ: 

 Ʉɨɥɢɱɟɫɬɜɨ ɪɚɫɬɜɨɪɢɦɵɯ ɫɨɥɟɣ ɧɟ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ 5000 ɦɝ/ɥ; 
 Ʉɨɥɢɱɟɫɬɜɨ ɢɨɧɨɜ SO-2

4 ɧɟ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ 2700 ɦɝ/ɥ; 
 Ʉɨɥɢɱɟɫɬɜɨ ɂɨɧɨɜ Cl - 1 ɧɟ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ 1200 ɦɝ/ɥ; 
 Ʉɨɥɢɱɟɫɬɜɨ ɜɡɜɟɲɟɧɧɵɯ ɱɚɫɬɢɰ ɧɟ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ 200 ɦɝ/ɥ. 
ȼɨɞɨɩɪɨɜɨɞɧɚɹ ɜɨɞɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɷɬɢɦ ɬɪɟɛɨɜɚɧɢɹɦ, ɩɨɷɬɨɦɭ ɩɪɢ 

ɩɪɨɢɡɜɨɞɫɬɜɟ ɩɥɢɬ ɩɟɪɟɤɪɵɬɢɹ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɜɨɞɚ ɢɡ 
ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɜɨɞɨɫɧɚɛɠɟɧɢɹ. 

 
Ⱥɪɦɚɬɭɪɚ 
 
Ⱥɪɦɚɬɭɪɧɵɟ ɷɥɟɦɟɧɬɵ ɫɨɫɬɚɜɥɹɸɬ ɧɟɫɭɳɭɸ ɨɫɧɨɜɭ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ 

ɤɨɧɫɬɪɭɤɰɢɣ, ɜɨɫɩɪɢɧɢɦɚɸɳɢɯ ɢɡɝɢɛɚɸɳɢɟ ɢ ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɭɫɢɥɢɹ. 
Ⱦɥɹ ɚɪɦɢɪɨɜɚɧɢɹ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɩɥɢɬ ɩɟɪɟɤɪɵɬɢɹ ɩɪɢɦɟɧɹɸɬ 

ɫɬɟɪɠɧɟɜɭɸ ɚɪɦɚɬɭɪɧɭɸ ɫɬɚɥɶ, ɩɨɫɬɭɩɚɸɳɭɸ ɧɚ ɡɚɜɨɞ ɜ ɫɜɹɡɤɚɯ. 
 

Ⱦɨɛɚɜɤɚ ɫɭɩɟɪɩɥɚɫɬɢɮɢɤɚɬɨɪ ɋ-3 
 
ɋɚɦɚɹ ɢɡɜɟɫɬɧɚɹ ɢ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɚɹ ɯɢɦɢɱɟɫɤɚɹ ɞɨɛɚɜɤɚ ɜ Ɋɨɫɫɢɢ – 

ɫɭɩɟɪɩɥɚɫɬɢɮɢɤɚɬɨɪ ɋ-3 – ɨɬɧɨɫɢɬɫɹ ɤ 1-ɣ ɝɪɭɩɩɟ ɩɥɚɫɬɢɮɢɰɢɪɭɸɳɢɯ ɜɟɳɟɫɬɜ, 
ɢɦɟɟɬ ɲɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɜ ɨɛɥɚɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɛɟɬɨɧɨɜ ɢ ɫɬɪɨɢɬɟɥɶɧɵɯ 
ɪɚɫɬɜɨɪɨɜ. 

Ƚɥɚɜɧɚɹ ɨɫɨɛɟɧɧɨɫɬɶ ɞɨɛɚɜɤɢ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɭɜɟɥɢɱɟɧɢɢ ɩɨɞɜɢɠɧɨɫɬɢ 
ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ, ɩɪɨɱɧɨɫɬɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɢ ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɣ, 
ɩɪɢ ɷɬɨɦ ɷɤɨɧɨɦɢɹ ɰɟɦɟɧɬɚ ɦɨɠɟɬ ɞɨɫɬɢɝɚɬɶ 25%, ɱɬɨ ɞɟɥɚɟɬ ɩɪɢɦɟɧɟɧɢɟ 
ɩɥɚɫɬɢɮɢɤɚɬɨɪɚ ɋ 3 ɷɤɨɧɨɦɢɱɟɫɤɢ ɰɟɥɟɫɨɨɛɪɚɡɧɵɦ. 

ɉɪɢɦɟɧɹɟɬɫɹ ɫɭɩɟɪɩɥɚɫɬɢɮɢɤɚɬɨɪ ɋ-3 ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɛɨɪɧɵɯ 
ɤɨɧɫɬɪɭɤɰɢɣ ɧɚ ɨɫɧɨɜɟ ɜɵɫɨɤɨɩɪɨɱɧɨɝɨ ɛɟɬɨɧɚ, ɩɪɢ ɛɟɬɨɧɢɪɨɜɚɧɢɢ 
ɝɭɫɬɨɚɪɦɢɪɨɜɚɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ, ɩɥɢɬ, ɩɚɧɟɥɟɣ. ɋ-3 ɧɟɡɚɦɟɧɢɦ ɩɪɢ 
ɜɨɡɜɟɞɟɧɢɢ ɦɨɧɨɥɢɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɫɨ ɫɥɨɠɧɨɣ ɤɨɧɮɢɝɭɪɚɰɢɟɣ, ɚ ɬɚɤɠɟ ɩɪɢ 
ɢɡɝɨɬɨɜɥɟɧɢɢ ɧɚɩɨɪɧɵɯ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɬɪɭɛ. 

ɉɥɚɫɬɢɮɢɤɚɬɨɪ ɋ-3 ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɥɟɞɭɸɳɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɛɟɬɨɧɚ: 
 ɉɨɜɵɲɟɧɢɟ ɩɨɞɜɢɠɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɞɨ ɦɚɪɤɢ ɉ-5; 
 ɍɜɟɥɢɱɟɧɢɟ ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɨɫɬɢ ɞɨ W 12; 
 ɉɪɨɱɧɨɫɬɧɵɟ ɤɚɱɟɫɬɜɚ ɜɨɡɪɚɫɬɚɸɬ ɧɚ 35-40% ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ 

ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɤɥɚɫɫɚ ȼ45; 
 ɉɨɜɵɲɟɧɢɟ ɦɨɪɨɡɨɫɬɨɣɤɨɫɬɢ. 
Ⱦɨɡɢɪɨɜɤɚ ɫɭɩɟɪɩɥɚɫɬɢɮɢɤɚɬɨɪɚ ɜ ɩɟɪɟɫɱёɬɟ ɧɚ ɫɭɯɨɟ ɜɟɳɟɫɬɜɨ ɞɨɥɠɧɚ 

ɫɨɫɬɚɜɥɹɬɶ ɨɤɨɥɨ 0.4% ɨɬ ɜɟɫɚ ɰɟɦɟɧɬɚ ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɜ ɪɚɫɬɜɨɪɟ. ȼɨɡɦɨɠɧɚ 
ɞɨɫɬɚɜɤɚ ɫɭɩɟɪɩɥɚɫɬɢɮɢɤɚɬɨɪɚ ɜ ɫɭɯɨɦ ɜɢɞɟ ɜ ɩɥɚɫɬɢɤɨɜɵɯ ɦɟɲɤɚɯ, ɜ ɬɚɤɨɦ 
ɫɥɭɱɚɟ ɧɚ ɡɚɜɨɞɟ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɟɧɢɟ ɨɩɟɪɚɰɢɢ ɩɨ ɪɚɡɛɚɜɥɟɧɢɸ ɫɭɯɨɝɨ 
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ɜɟɳɟɫɬɜɚ ɞɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɝɨɬɨɜɨɣ ɤ ɞɨɛɚɜɥɟɧɢɸ ɜ ɛɟɬɨɧ ɞɨɛɚɜɤɢ. ɇɨ ɧɚ 
ɞɚɧɧɵɣ ɡɚɜɨɞ ɫɭɩɟɪɩɥɚɫɬɢɮɢɤɚɬɨɪ ɛɭɞɟɬ ɩɨɫɬɚɜɥɹɬɶɫɹ ɜ ɝɨɬɨɜɨɦ ɠɢɞɤɨɦ ɜɢɞɟ. 

ȼ ɞɟɧɶ ɧɟɨɛɯɨɞɢɦɨ 0.26ɬ ɞɨɛɚɜɤɢ, ɜ ɝɨɞ 67,6ɬ. 
 
ɋɦɚɡɤɚ «Intaktin» 
 
ɉɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ (ɀȻɂ) ɜ ɮɨɪɦɚɯ, ɨɞɧɨɣ ɢɡ 

ɨɩɟɪɚɰɢɣ, ɧɚɪɹɞɭ ɫ ɨɱɢɫɬɤɨɣ ɮɨɪɦ, ɭɤɥɚɞɤɨɣ ɚɪɦɚɬɭɪɵ ɢ ɞɪ., ɹɜɥɹɟɬɫɹ ɫɦɚɡɤɚ 
ɮɨɪɦ. ɇɚ ɤɚɱɟɫɬɜɨ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ ɜɥɢɹɟɬ ɫɰɟɩɥɟɧɢɟ ɛɟɬɨɧɚ ɫ 
ɩɨɜɟɪɯɧɨɫɬɶɸ ɮɨɪɦ. ɉɪɢ ɷɬɨɦ ɪɚɛɨɱɢɟ ɩɨɜɟɪɯɧɨɫɬɢ ɮɨɪɦ ɩɟɪɟɞ ɮɨɪɦɨɜɚɧɢɟɦ 
ɢ ɩɨɫɥɟ ɨɬɱɢɫɬɤɢ ɩɨɤɪɵɜɚɸɬɫɹ ɫɥɨɟɦ ɫɦɚɡɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɩɪɟɩɹɬɫɬɜɭɸɳɟɝɨ 
ɫɰɟɩɥɟɧɢɸ ɛɟɬɨɧɚ ɫ ɩɨɜɟɪɯɧɨɫɬɶɸ ɮɨɪɦɵ. ɋɦɚɡɤɚ ɞɨɥɠɧɚ ɧɟ ɬɨɥɶɤɨ ɧɟ 
ɜɵɡɵɜɚɬɶ ɤɨɪɪɨɡɢɢ ɦɟɬɚɥɥɚ ɮɨɪɦ, ɧɨ ɢ ɨɛɥɚɞɚɬɶ ɚɧɬɢɤɨɪɪɨɡɢɨɧɧɵɦɢ 
ɡɚɳɢɬɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ, ɧɟ ɫɨɞɟɪɠɚɬɶ ɥɟɬɭɱɢɯ ɜɪɟɞɧɵɯ ɞɥɹ ɡɞɨɪɨɜɶɹ ɜɟɳɟɫɬɜ, 
ɛɵɬɶ ɛɟɡɨɩɚɫɧɨɣ ɜ ɩɨɠɚɪɧɨɦ ɨɬɧɨɲɟɧɢɢ. 

ɋɦɚɡɤɭ ɧɚɧɨɫɹɬ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɤɨɧɬɚɤɬɢɪɭɸɳɟɝɨ ɫ 
ɛɟɬɨɧɨɦ, ɛɟɬɨɧɨɦɟɲɚɥɤɢ, ɥɨɬɤɢ, ɬɟɥɟɠɤɢ, ɛɚɞɶɢ, ɚɜɬɨɛɟɬɨɧɨɫɦɟɫɢɬɟɥɢ, ɤɭɡɨɜɚ 
ɫɚɦɨɫɜɚɥɨɜ ɢ ɬ. ɩ. ɉɨɤɪɵɬɢɟ ɭɫɬɪɚɧɹɟɬ ɧɚɥɢɩɚɧɢɟ ɛɟɬɨɧɚ ɢɥɢ ɪɚɫɬɜɨɪɚ, 
ɡɧɚɱɢɬɟɥɶɧɨ ɨɛɥɟɝɱɚɟɬ ɨɱɢɫɬɤɭ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɭɦɟɧɶɲɚɟɬ ɟɝɨ ɢɡɧɨɫ. ɉɨɤɪɵɬɢɟ 
ɩɨɞɥɟɠɢɬ ɨɛɧɨɜɥɟɧɢɸ ɱɟɪɟɡ ɨɩɪɟɞɟɥёɧɧɵɣ ɩɟɪɢɨɞ ɜɪɟɦɟɧɢ, ɜɟɥɢɱɢɧɚ ɤɨɬɨɪɨɝɨ 
ɡɚɜɢɫɢɬ ɨɬ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɡɚɝɪɹɡɧɟɧɢɹ ɢ ɚɛɪɚɡɢɜɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ. 

ȼ ɫɨɫɬɚɜ ɫɦɚɡɨɤ ɜɯɨɞɹɬ ɪɚɡɥɢɱɧɵɟ ɯɢɦɢɱɟɫɤɢɟ ɫɨɟɞɢɧɟɧɢɹ: 
 ɧɟɮɬɟɩɪɨɞɭɤɬɵ ɢ ɦɚɫɥɚ (ɦɚɲɢɧɧɨɟ ɦɚɫɥɨ, ɛɢɬɭɦ, ɝɭɞɪɨɧ, ɠɢɪɨɜɨɣ 

ɝɭɞɪɨɧ, ɦɢɧɟɪɚɥɶɧɨɟ ɦɚɫɥɨ, ɥɚɧɨɥɢɧ, ɨɫɬɚɬɤɢ ɩɨɫɥɟ ɧɟɮɬɟɭɥɚɜɥɢɜɚɧɢɹ, 
ɫɨɥɹɪɨɜɨɟ ɦɚɫɥɨ, ɤɭɥɢɫɧɚɹ ɩɚɪɨɜɨɡɧɚɹ ɫɦɚɡɤɚ, ɫɢɥɢɤɨɧɨɜɨɟ ɦɚɫɥɨ); 

 ɷɦɭɥɶɫɨɥɵ (ɧɟɮɬɹɧɨɣ ɢ ɷɦɭɥɶɫɨɥ ɤɢɫɥɵɣ ɫɢɧɬɟɬɢɱɟɫɤɢɣ); 
 ɩɚɪɚɮɢɧ; 
 ɤɚɧɢɮɨɥɶ; 
 ɠɢɪɧɵɟ ɤɢɫɥɨɬɵ (ɫɨɚɩɫɬɨɤ, ɩɚɥɶɦɢɬɢɧɨɜɚɹ ɤɢɫɥɨɬɚ, ɤɭɛɨɜɵɟ ɨɫɬɚɬɤɢ 

ɧɚɮɬɟɧɨɜɵɯ ɢ ɫɢɧɬɟɬɢɱɟɫɤɢɯ ɠɢɪɧɵɯ ɤɢɫɥɨɬ, ɨɥɟɢɧɨɜɚɹ ɤɢɫɥɨɬɚ); 
 ɦɵɥɚ, ɜ ɬɨɦ ɱɢɫɥɟ ɯɨɡɹɣɫɬɜɟɧɧɨɟ ɢ ɪɚɡɥɢɱɧɵɟ ɩɪɨɞɭɤɬɵ ɧɟɣɬɪɚɥɢɡɚɰɢɢ 

ɠɢɪɧɵɯ ɤɢɫɥɨɬ; 
 ɤɚɥɶɰɢɧɢɪɨɜɚɧɧɚɹ ɫɨɞɚ; 
 ɪɚɡɥɢɱɧɵɟ ɬɜɟɪɞɵɟ ɦɚɬɟɪɢɚɥɵ (ɦɟɥ, ɤɪɟɦɧɢɟɜɚɹ ɝɨɪɧɚɹ ɩɨɪɨɞɚ, ɲɥɚɦ 

ɛɟɬɨɧɧɵɯ ɦɨɡɚɢɱɧɵɯ ɩɥɢɬ, ɝɥɢɧɵ, ɲɥɢɮɨɜɚɥɶɧɵɣ ɨɬɯɨɞ, ɛɟɥɵɣ ɰɟɦɟɧɬ, 
ɰɟɦɟɧɬɧɚɹ ɩɵɥɶ-ɭɧɨɫ ɜɪɚɳɚɸɳɢɯɫɹ ɩɟɱɟɣ); 

 ɠɢɞɤɨɟ ɫɬɟɤɥɨ; 
 ɜɨɞɚ. 
ɑɚɫɬɶ ɫɦɚɡɨɤ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɜɹɡɤɢɟ ɧɟɮɬɟɩɪɨɞɭɤɬɵ ɢ ɦɚɫɥɚ, ɚ ɱɚɫɬɶ 

ɷɦɭɥɶɫɨɥɵ ɫ ɛɨɥɶɲɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɜɨɞɵ. 
Ɋɚɫɯɨɞ ɫɦɚɡɤɢ ɫɨɫɬɚɜɥɹɟɬ 40-50 ɦɥ/ɦ2. 

 
ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ 
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Ȼɟɬɨɧɨɫɦɟɫɢɬɟɥɶɧɵɣ ɰɟɯ ɫɤɨɦɩɨɧɨɜɚɧ ɩɨ ɜɟɪɬɢɤɚɥɶɧɨɣ ɫɯɟɦɟ, ɩɪɢ 

ɤɨɬɨɪɨɣ ɜɫё ɨɛɨɪɭɞɨɜɚɧɢɟ ɪɚɡɦɟɳɚɟɬɫɹ ɧɚ ɩɟɪɟɤɪɵɬɢɹɯ ɦɧɨɝɨɷɬɚɠɧɨɝɨ ɡɞɚɧɢɹ, 
ɢ ɩɨɞɴёɦ ɦɚɬɟɪɢɚɥɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɜɵɫɨɬɭ 25 ɢ ɛɨɥɟɟ ɦɟɬɪɨɜ. ɐɟɦɟɧɬ ɢɡ 
ɫɢɥɨɫɚ ɞɥɹ ɯɪɚɧɟɧɢɹ, ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɧɚ ɤɪɵɲɟ ɛɟɬɨɧɨɫɦɟɫɢɬɟɥɶɧɨɝɨ ɰɟɯɚ, ɩɪɢ 
ɩɨɦɨɳɢ ɩɧɟɜɦɨɪɚɡɝɪɭɠɚɬɟɥɹ ɞɨɧɧɨɣ ɜɵɝɪɭɡɤɢ ɩɨɩɚɞɚɟɬ ɜ ɬɪɭɛɨɩɪɨɜɨɞ, ɩɨ 
ɤɨɬɨɪɨɦɭ ɩɨɫɬɭɩɚɟɬ ɜ ɪɚɫɯɨɞɧɵɣ ɛɭɧɤɟɪ ɛɟɬɨɧɨɫɦɟɫɢɬɟɥɶɧɨɝɨ ɰɟɯɚ. ɉɟɫɨɤ ɢ 
ɳɟɛɟɧɶ ɢɡ ɨɬɤɪɵɬɨɝɨ ɫɤɥɚɞɚ ɩɪɢ ɩɨɦɨɳɢ ɲɧɟɤɨɜɨɝɨ ɬɪɚɧɫɩɨɪɬɟɪɚ ɩɨɫɬɭɩɚɸɬ ɜ 
ɪɚɫɯɨɞɧɵɟ ɛɭɧɤɟɪɚ ɛɟɬɨɧɨɫɦɟɫɢɬɟɥɶɧɨɝɨ ɰɟɯɚ. Ⱦɥɹ ɤɪɭɩɧɨɝɨ ɡɚɩɨɥɧɢɬɟɥɹ, 
ɩɟɫɤɚ ɢ ɰɟɦɟɧɬɚ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɩɨ ɞɜɚ ɨɬɫɟɤɚ. ɋ ɰɟɥɶɸ ɫɜɨɛɨɞɧɨɝɨ 
ɩɟɪɟɦɟɳɟɧɢɹ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɫɢɥ ɬɹɠɟɫɬɢ ɫɵɩɭɱɢɯ ɦɚɬɟɪɢɚɥɨɜ, ɭɝɥɵ ɧɚɤɥɨɧɚ 
ɞɧɢɳ ɛɭɧɤɟɪɨɜ ɜɵɩɨɥɧɹɸɬ ɛɨɥɶɲɟ ɭɝɥɨɜ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɨɬɤɨɫɚ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɦɚɬɟɪɢɚɥɨɜ. ȼɨ ɢɡɛɟɠɚɧɢɟ ɡɚɜɢɫɚɧɢɹ ɡɚɩɨɥɧɢɬɟɥɟɣ ɩɪɢ 
ɩɨɜɵɲɟɧɧɨɣ ɜɥɚɠɧɨɫɬɢ, ɧɚ ɫɬɟɧɤɚɯ ɧɢɠɧɟɣ ɱɚɫɬɢ ɛɭɧɤɟɪɚ ɭɫɬɚɧɨɜɥɟɧɵ 
ɧɚɜɟɫɧɵɟ ɜɢɛɪɚɬɨɪɵ, ɤɪɨɦɟ ɷɬɨɝɨ ɩɨ ɩɟɪɢɦɟɬɪɭ ɛɭɧɤɟɪɨɜ ɪɚɫɩɨɥɨɠɟɧɵ 
ɩɚɪɨɜɵɟ ɬɪɭɛɵ – ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ ɜёɥɫɹ ɩɨɞɨɝɪɟɜ 
ɡɚɩɨɥɧɢɬɟɥɟɣ. ȼ ɛɭɧɤɟɪɚɯ ɰɟɦɟɧɬɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬ ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ɚɷɪɚɰɢɢ. 
Ɍɚɤɠɟ ɧɚɞ ɛɭɧɤɟɪɧɨɦ ɜ ɨɬɞɟɥɟɧɢɢ ɪɚɫɩɨɥɨɠɟɧɵ ɰɢɤɥɨɧɵ, ɮɢɥɶɬɪɵ ɞɥɹ ɨɱɢɫɬɤɢ 
ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ ɨɬ ɰɟɦɟɧɬɧɨɣ ɩɵɥɢ. 

ɉɨɫɥɟ ɛɭɧɤɟɪɧɨɝɨ ɨɬɞɟɥɟɧɢɹ ɪɚɫɩɨɥɨɠɟɧɨ ɞɨɡɚɬɨɪɧɨɟ ɨɬɞɟɥɟɧɢɟ, ɝɞɟ 
ɪɚɡɦɟɳɟɧɵ ɛɚɤɢ ɞɥɹ ɜɨɞɵ ɢ ɞɨɛɚɜɤɢ, ɞɨɡɚɬɨɪ ɞɥɹ ɩɟɫɤɚ ɢ ɳɟɛɧɹ Ⱦɂ-2000Ⱦ (ɫ 
ɧɚɢɦɟɧɶɲɢɦ ɩɪɟɞɟɥɨɦ ɜɡɜɟɲɢɜɚɧɢɹ 400 ɤɝ, ɚ ɧɚɢɛɨɥɶɲɢɦ - 2000 ɤɝ, 
ɜɦɟɫɬɢɦɨɫɬɶɸ ɛɭɧɤɟɪɚ 2,5 ɦ3 ɢ ɰɢɤɥɨɦ ɞɨɡɢɪɨɜɚɧɢɹ 60 ɫɟɤɭɧɞ), ɞɨɡɚɬɨɪ 
ɰɟɦɟɧɬɚ ȺȼȾɐ-1200Ɇ (ɫ ɧɚɢɦɟɧɶɲɢɦ ɩɪɟɞɟɥɨɦ ɜɡɜɟɲɢɜɚɧɢɹ 100 ɤɝ, ɚ 
ɧɚɢɛɨɥɶɲɢɦ - 300 ɤɝ, ɜɦɟɫɬɢɦɨɫɬɶɸ ɛɭɧɤɟɪɚ 0,36 ɦ3 ɢ ɰɢɤɥɨɦ ɞɨɡɢɪɨɜɚɧɢɹ 90 
ɫɟɤɭɧɞ). ɢ 2 ɞɨɡɚɬɨɪɚ ɠɢɞɤɨɫɬɢ ɞɥɹ ɜɨɞɵ ɢ ɫɭɩɟɪɩɥɚɫɬɢɮɢɤɚɬɨɪɚ ȺȼȾɀ-
425/1200Ɇ (ɫ ɧɚɢɦɟɧɶɲɢɦ ɩɪɟɞɟɥɨɦ ɜɡɜɟɲɢɜɚɧɢɹ 20 ɤɝ, ɚ ɧɚɢɛɨɥɶɲɢɦ - 200 ɤɝ, 
ɜɦɟɫɬɢɦɨɫɬɶɸ ɛɭɧɤɟɪɚ 0,21 ɦ3 ɢ ɰɢɤɥɨɦ ɞɨɡɢɪɨɜɚɧɢɹ 45 ɫɟɤɭɧɞ). 
Ɉɬɞɨɡɢɪɨɜɚɧɧɵɟ ɦɚɬɟɪɢɚɥɵ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɩɨɫɬɭɩɚɸɬ ɜ ɫɦɟɫɢɬɟɥɶɧɨɟ 
ɨɬɞɟɥɟɧɢɟ: ɩɟɫɨɤ, ɳɟɛɟɧɶ, ɱɚɫɬɶ ɜɨɞɵ, ɞɨɛɚɜɤɚ, ɰɟɦɟɧɬ ɢ ɨɫɬɚɥɶɧɚɹ ɱɚɫɬɶ ɜɨɞɵ, 
ɝɞɟ ɩɟɪɟɦɟɲɢɜɚɸɬɫɹ ɧɟ ɦɟɧɟɟ 90 ɫɟɤɭɧɞ ɜ ɛɟɬɨɧɨɫɦɟɫɢɬɟɥɟ ɩɪɢɧɭɞɢɬɟɥɶɧɨɝɨ 
ɞɟɣɫɬɜɢɹ ɋȻ-138Ⱥ (ɨɛɴёɦ ɝɨɬɨɜɨɝɨ ɡɚɦɟɫɚ ɩɨ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ – 1000 ɥɢɬɪɨɜ, 
ɜɦɟɫɬɢɦɨɫɬɶ ɩɨ ɡɚɝɪɭɡɤɟ 1500 ɥɢɬɪɨɜ, ɱɢɫɥɨ ɰɢɤɥɨɜ ɜ ɱɚɫ ɩɪɢ ɩɪɢɝɨɬɨɜɥɟɧɢɢ 
ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ – 40). 

Ƚɨɬɨɜɚɹ ɛɟɬɨɧɧɚɹ ɫɦɟɫɶ ɩɪɢ ɩɨɦɨɳɢ ɥɟɧɬɨɱɧɨɝɨ ɬɪɚɧɫɩɨɪɬɟɪɚ ɌɄ-3 
(ɞɥɢɧɚ ɧɟɨɝɪɚɧɢɱɟɧɧɚ, ɲɢɪɢɧɚ ɥɟɧɬɵ 800 ɦɦ) ɩɨɫɬɭɩɚɟɬ ɜ ɮɨɪɦɨɜɨɱɧɵɣ ɰɟɯ.  

 
ɉɨɞɝɨɬɨɜɤɚ ɚɪɦɚɬɭɪɵ 
 
Ⱦɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɧɚɩɪɹɠɟɧɧɨɣ ɚɪɦɚɬɭɪɵ, ɫɟɬɨɤ ɋ-2 ɢ ɦɨɧɬɚɠɧɵɯ ɩɟɬɟɥɶ 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɬɟɪɠɧɟɜɚɹ ɚɪɦɚɬɭɪɚ ɤɥɚɫɫɚ ȺɬV (Ⱥ800). ɋɬɟɪɠɧɟɜɚɹ ɚɪɦɚɬɭɪɚ 
ɩɟɪɢɨɞɢɱɟɫɤɚɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɤɪɭɝɥɵɟ ɩɪɨɮɢɥɢ ɫ ɞɜɭɦɹ ɩɪɨɞɨɥɶɧɵɦɢ 
ɪɟɛɪɚɦɢ ɢ ɩɨɩɟɪɟɱɧɵɦɢ ɜɵɫɬɭɩɚɦɢ. Ȼɭɤɜɚ «ɬ» ɜ ɤɥɚɫɫɟ ɚɪɦɚɬɭɪɵ ɨɛɨɡɧɚɱɚɟɬ 
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ɬɟɪɦɢɱɟɫɤɢ ɭɩɪɨɱɧɟɧɧɭɸ ɚɪɦɚɬɭɪɧɭɸ ɫɬɚɥɶ. ɂɫɩɨɥɶɡɭɟɬɫɹ ɫɬɚɥɶ ɞɢɚɦɟɬɪɚ 
10ɦɦ. 

ɉɨɞɝɨɬɨɜɤɚ ɚɪɦɚɬɭɪɵ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɚɪɦɚɬɭɪɧɨɦ ɰɟɯɟ, ɤɨɬɨɪɵɣ 
ɪɚɫɩɨɥɨɠɟɧ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɡɚɜɨɞɚ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɩɥɢɬ 
ɩɟɪɟɤɪɵɬɢɹ ɪɹɞɨɦ ɫ ɡɚɤɪɵɬɵɦ ɫɤɥɚɞɨɦ ɯɪɚɧɟɧɢɹ ɚɪɦɚɬɭɪɵ. 

ɂɡ ɫɤɥɚɞɚ ɫɬɟɪɠɧɟɜɚɹ ɚɪɦɚɬɭɪɚ, ɫɜɹɡɚɧɧɚɹ ɜ ɩɪɭɬɤɢ ɩɪɢ ɩɨɦɨɳɢ 
ɚɜɬɨɩɨɝɪɭɡɱɢɤɚ ɩɨɫɬɭɩɚɟɬ ɜ ɚɪɦɚɬɭɪɧɵɣ ɰɟɯ. Ɍɚɦ ɚɪɦɚɬɭɪɚ ɧɚ ɭɫɬɪɨɣɫɬɜɟ ɞɥɹ 
ɪɟɡɤɢ ɚɪɦɚɬɭɪɵ  ɋɆɀ-175 ɧɚɪɟɡɚɟɬɫɹ ɧɚ ɫɬɟɪɠɧɢ ɧɟɨɛɯɨɞɢɦɨɣ ɞɥɢɧɵ.  

ɉɨɫɥɟ ɪɟɡɢ ɱɚɫɬɶ ɚɪɦɚɬɭɪɵ ɭɤɥɚɞɵɜɚɟɬɫɹ ɧɚ ɚɜɬɨɩɨɝɪɭɡɱɢɤ ɢ 
ɬɪɚɧɫɩɨɪɬɢɪɭɟɬɫɹ ɜ ɰɟɯ ɚɪɦɢɪɨɜɚɧɢɹ, ɝɞɟ ɜɪɭɱɧɭɸ ɫ ɩɨɦɨɳɶɸ ɞɨɦɤɪɚɬɚ 
6280ɋȺ ɦɟɯɚɧɢɱɟɫɤɢ ɧɚɬɹɝɢɜɚɟɬɫɹ ɧɚ ɩɨɞɞɨɧ ɫ ɮɨɪɦɨɣ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ 
ɮɨɪɦɨɜɚɧɢɹ ɩɥɢɬɵ. 

Ɉɫɬɚɥɶɧɚɹ ɚɪɦɚɬɭɪɵ ɱɚɫɬɶ ɩɨɫɬɭɩɚɟɬ ɜ ɫɜɚɪɨɱɧɵɣ ɫɬɚɧɨɤ ɆȽɆ-160 ɞɥɹ 
ɫɜɚɪɤɢ ɫɟɬɤɢ ɋ-2. 

ȼ ɩɪɨɰɟɫɫɟ ɩɪɨɜɟɞɟɧɢɹ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬ ɜɵɞɟɥɹɸɬɫɹ ɪɚɡɥɢɱɧɵɟ ɩɪɢɦɟɫɢ, 
ɨɫɧɨɜɧɵɦɢ ɢɡ ɤɨɬɨɪɵɯ ɹɜɥɹɸɬɫɹ ɬɜɟɪɞɵɟ ɱɚɫɬɢɰɵ ɢ ɝɚɡɵ. Ɉɫɨɛɟɧɧɨ ɫɢɥɶɧɨɟ 
ɡɚɝɪɹɡɧɟɧɢɟ ɜɨɡɞɭɯɚ ɜɵɡɵɜɚɟɬ ɫɜɚɪɤɚ ɷɥɟɤɬɪɨɞɚɦɢ ɫ ɤɚɱɟɫɬɜɟɧɧɵɦɢ 
ɩɨɤɪɵɬɢɹɦɢ. ɋɨɫɬɚɜ ɩɵɥɢ ɢ ɝɚɡɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɨɞɟɪɠɚɧɢɟɦ ɩɨɤɪɵɬɢɹ ɢ 
ɫɨɫɬɚɜɨɦ ɫɜɚɪɢɜɚɟɦɨɝɨ ɢ ɷɥɟɤɬɪɨɞɧɨɝɨ ɦɟɬɚɥɥɚ. ɋɜɚɪɨɱɧɚɹ ɩɵɥɶ ɩɪɟɞɫɬɚɜɥɹɟɬ 
ɫɨɛɨɣ ɫɦɟɫɶ ɦɟɥɶɱɚɣɲɢɯ ɱɚɫɬɢɰ ɨɤɢɫɥɨɜ ɦɟɬɚɥɥɨɜ ɢ ɦɢɧɟɪɚɥɨɜ. Ɉɫɧɨɜɧɵɦɢ 
ɫɨɫɬɚɜɥɹɸɳɢɦɢ ɹɜɥɹɸɬɫɹ ɨɤɢɫɥɵ ɠɟɥɟɡɚ (ɞɨ 70 %), ɦɚɪɝɚɧɰɚ, ɤɪɟɦɧɢɹ, ɯɪɨɦɚ, 
ɮɬɨɪɢɫɬɵɟ ɢ ɞɪɭɝɢɟ ɫɨɟɞɢɧɟɧɢɹ. ɇɚɢɛɨɥɟɟ ɜɪɟɞɧɵɦɢ ɜɟɳɟɫɬɜɚɦɢ, ɜɯɨɞɹɳɢɦɢ ɜ 
ɫɨɫɬɚɜ ɩɨɤɪɵɬɢɹ ɢ ɦɟɬɚɥɥɚ ɷɥɟɤɬɪɨɞɚ, ɹɜɥɹɸɬɫɹ ɯɪɨɦ, ɦɚɪɝɚɧɟɰ ɢ ɮɬɨɪɢɫɬɵɟ 
ɫɨɟɞɢɧɟɧɢɹ. ȼɨɡɞɭɯ ɜ ɪɚɛɨɱɟɣ ɡɨɧɟ ɫɜɚɪɳɢɤɚ ɬɚɤɠɟ ɡɚɝɪɹɡɧɹɟɬɫɹ ɪɚɡɥɢɱɧɵɦɢ 
ɜɪɟɞɧɵɦɢ ɝɚɡɚɦɢ: ɨɤɢɫɥɚɦɢ ɚɡɨɬɚ, ɭɝɥɟɪɨɞɚ, ɮɬɨɪɢɫɬɵɦ ɜɨɞɨɪɨɞɨɦ ɢ ɞɪ. 

ɉɪɢ ɝɚɡɨɜɨɣ ɪɟɡɤɟ ɦɟɬɚɥɥɨɜ ɜɵɞɟɥɹɟɬɫɹ ɫɜɚɪɨɱɧɵɣ ɚɷɪɨɡɨɥɶ, ɨɤɢɫɥɵ 
ɦɚɪɝɚɧɰɚ, ɨɤɫɢɞɵ ɯɪɨɦɚ, ɚɡɨɬɚ ɢ ɭɝɥɟɪɨɞɚ. 

ɍɞɚɥɟɧɢɟ ɜɪɟɞɧɵɯ ɝɚɡɨɜ ɢ ɩɵɥɢ ɢɡ ɡɨɧɵ ɫɜɚɪɤɢ ɢ ɪɟɡɤɢ, ɚ ɬɚɤɠɟ ɩɨɞɚɱɚ 
ɱɢɫɬɨɝɨ ɜɨɡɞɭɯɚ ɨɛɵɱɧɨ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɦɟɫɬɧɨɣ ɢ ɨɛɳɟɣ ɜɟɧɬɢɥɹɰɢɟɣ. Ɉɛɴɟɦ 
ɩɨɞɚɜɚɟɦɨɝɨ ɫɜɟɠɟɝɨ ɜɨɡɞɭɯɚ ɞɨɥɠɟɧ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 30 ɦ3/ɱ. Ȼɟɡ ɜɟɧɬɢɥɹɰɢɢ 
ɫɜɚɪɤɚ ɜɧɭɬɪɢ ɡɚɦɤɧɭɬɵɯ ɩɪɨɫɬɪɚɧɫɬɜ ɧɟ ɪɚɡɪɟɲɚɟɬɫɹ. ɉɨɷɬɨɦɭ, ɟɫɥɢ ɱɚɫɨɜɨɣ 
ɪɚɫɯɨɞ ɷɥɟɤɬɪɨɞɨɜ ɦɟɧɟɟ 0,2 ɤɝ ɧɚ 1 ɦ3 ɨɛɴɟɦɚ ɩɨɦɟɳɟɧɢɹ ɢ ɟɫɥɢ ɤɨɧɰɟɧɬɪɚɰɢɹ 
ɫɜɚɪɨɱɧɨɣ ɩɵɥɢ ɦɟɧɶɲɟ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɨɣ, ɪɚɡɪɟɲɚɟɬɫɹ ɟɫɬɟɫɬɜɟɧɧɨɟ 
ɩɪɨɜɟɬɪɢɜɚɧɢɟ ɩɨɦɟɳɟɧɢɣ.  

ȿɫɥɢ ɫɜɚɪɤɚ ɢ ɝɚɡɨɜɚɹ ɪɟɡɤɚ ɦɟɬɚɥɥɨɜ ɩɪɨɢɡɜɨɞɹɬɫɹ ɜ ɨɞɧɨɦ ɰɟɯɟ, ɬɨ ɩɪɢ 
ɨɩɪɟɞɟɥɟɧɢɢ ɜɚɥɨɜɨɝɨ ɜɵɛɪɨɫɚ ɬɨɣ ɢɥɢ ɢɧɨɣ ɩɪɢɦɟɫɢ ɧɟɨɛɯɨɞɢɦɨ ɫɭɦɦɢɪɨɜɚɬɶ 
ɜɫɟ ɜɵɞɟɥɟɧɢɹ ɜ ɬɨɦ ɢ ɞɪɭɝɨɦ ɩɪɨɰɟɫɫɚɯ. 

Ɋɚɫɱɟɬ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ, ɜɵɞɟɥɹɸɳɢɯɫɹ ɩɪɢ ɫɜɚɪɤɟ ɦɟɬɚɥɥɨɜ, 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɪɚɫɱɟɬɚ ɪɚɫɯɨɞɚ ɦɚɫɫɵ ɷɥɟɤɬɪɨɞɨɜ.  

Ƚɨɬɨɜɚɹ ɫɟɬɤɚ ɩɪɢ ɩɨɦɨɳɢ ɚɜɬɨɩɨɝɪɭɡɱɢɤɚ ɬɪɚɧɫɩɨɪɬɢɪɭɟɬɫɹ ɧɚ ɩɨɫɬ 
ɚɪɦɢɪɨɜɚɧɢɹ, ɝɞɟ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ ɩɨɞɞɨɧ ɞɥɹ ɮɨɪɦɨɜɚɧɢɹ ɩɥɢɬɵ. 
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ɂ ɧɟɛɨɥɶɲɚɹ ɱɚɫɬɶ ɧɚɪɟɡɚɧɧɨɣ ɚɪɦɚɬɭɪɵ ɢɞɟɬ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ 
ɦɨɧɬɚɠɧɵɯ ɩɟɬɟɥɶ ɉ-1. Ɇɨɧɬɚɠɧɵɟ ɩɟɬɥɢ ɢɡɝɨɬɚɜɥɢɜɚɸɬɫɹ ɪɚɛɨɱɢɦ ɜɪɭɱɧɭɸ 
ɧɚ ɝɢɛɨɱɧɨɦ ɫɬɚɧɤɟ Ƚ-55. 

Ƚɥɚɜɧɨɣ ɡɚɞɚɱɟɣ ɤɚɠɞɨɝɨ ɝɢɛɨɱɧɨɝɨ ɫɬɚɧɤɚ ɹɜɥɹɟɬɫɹ ɩɪɢɞɚɧɢɟ ɡɚɝɨɬɨɜɤɟ 
ɧɭɠɧɨɝɨ ɢɡɝɢɛɚ, ɬɨ ɟɫɬɶ ɮɨɪɦɵ.  ɇɭɠɧɨ ɩɨɦɧɢɬɶ, ɱɬɨ ɞɥɹ ɥɸɛɨɝɨ ɫɝɢɛɚɧɢɹ 
ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɬɹɠɟɧɢɟ ɢ ɫɭɠɟɧɢɟ ɪɚɡɥɢɱɧɵɯ ɱɚɫɬɟɣ ɢɡɞɟɥɢɹ. ɉɪɢ ɝɢɛɤɟ 
ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɡɚɝɨɬɨɜɨɤ ɩɪɨɢɫɯɨɞɢɬ ɬɨ ɠɟ ɫɚɦɨɟ: ɱɚɫɬɶ ɜɧɭɬɪɟɧɧɢɯ ɜɨɥɨɤɨɧ 
ɦɚɬɟɪɢɚɥɚ ɩɨɞɜɟɪɝɚɟɬɫɹ ɪɚɫɬɹɠɟɧɢɸ (ɡɚɝɨɬɨɜɤɚ ɜɵɝɢɛɚɟɬɫɹ ɧɚɪɭɠɭ), ɚ ɞɪɭɝɚɹ 
ɱɚɫɬɶ ɩɪɢ ɷɬɨɦ ɫɭɠɚɟɬɫɹ, ɬɨ ɟɫɬɶ ɟɟ ɜɨɥɨɤɧɚ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɛɥɢɠɟ ɞɪɭɝ ɤ ɞɪɭɝɭ 
(ɢɡɝɢɛ ɜɧɭɬɪɶ). ɉɪɢ ɷɬɨɦ ɜɞɨɥɶ ɨɫɢ ɡɚɝɨɬɨɜɤɢ ɫɥɨɢ ɜɨɥɨɤɨɧ ɨɫɬɚɧɭɬɫɹ 
ɧɟɬɪɨɧɭɬɵɦɢ. Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɫɞɟɥɚɬɶ ɩɪɚɜɢɥɶɧɵɣ ɢ ɤɚɱɟɫɬɜɟɧɧɵɣ ɢɡɝɢɛ, 
ɧɟɨɛɯɨɞɢɦɨ ɬɨɱɧɨ ɨɩɪɟɞɟɥɢɬɶ ɪɚɡɦɟɪɵ ɨɛɪɚɛɚɬɵɜɚɟɦɨɣ ɞɟɬɚɥɢ. ɋɬɨɢɬ 
ɩɨɦɧɢɬɶ, ɱɬɨ ɩɨɫɥɟ ɨɛɪɚɛɨɬɤɢ ɨɧ ɨɫɬɚɧɟɬɫɹ ɩɪɟɠɧɢɦ ɬɨɥɶɤɨ ɧɚ ɨɫɢ. 
Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɪɚɛɨɬɵ ɜɫɟɯ ɝɢɛɨɱɧɵɯ ɫɬɚɧɤɨɜ ɨɞɢɧɚɤɨɜɵ. 
Ɉɛɪɚɛɚɬɵɜɚɟɦɭɸ ɱɚɫɬɶ ɞɟɬɚɥɢ ɧɟɨɛɯɨɞɢɦɨ ɡɚɤɪɟɩɢɬɶ ɜ ɫɬɚɧɤɟ ɩɪɢ ɩɨɦɨɳɢ 
ɩɪɢɠɢɦɧɨɣ ɛɚɥɤɢ. Ɂɚɬɟɦ ɡɚ ɪɚɛɨɬɭ ɩɪɢɧɢɦɚɟɬɫɹ ɝɢɛɨɱɧɚɹ ɛɚɥɤɚ, ɤɨɬɨɪɚɹ 
ɩɪɢɞɚɟɬ ɢɡɞɟɥɢɸ ɡɚɞɚɧɧɭɸ ɮɨɪɦɭ. 

 
ȼɵɪɚɛɨɬɤɚ ɩɚɪɚ ɧɚ ɤɨɬɟɥɶɧɨɣ 
 
ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɡɚɜɨɞɚ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɀȻɂ ɪɚɫɩɨɥɨɠɟɧɚ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɚɹ ɤɨɬɟɥɶɧɚɹ, ɤɨɬɨɪɚɹ ɜɵɪɚɛɚɬɵɜɚɟɬ ɩɚɪ ɞɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ 
ɬɟɩɥɨ-ɜɥɚɠɧɨɫɬɧɨɣ ɨɛɪɚɛɨɬɤɢ ɫɮɨɪɦɢɪɨɜɚɧɧɵɯ ɩɥɢɬ ɩɟɪɟɤɪɵɬɢɹ ɜ ɹɦɧɨɣ 
ɤɚɦɟɪɟ. ɇɚ ɤɨɬɟɥɶɧɨɣ ɪɚɫɩɨɥɨɠɟɧɨ 5 ɤɨɬɥɨɜ ɦɚɪɤɢ Ʉȿ 10-14ɋ.  

ɇɚ ɪɢɫɭɧɤɟ 2 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɯɟɦɚ ɭɫɬɪɨɣɫɬɜɚ ɤɨɬɤɚ Ʉȿ10-14ɋ. 
Ɋɚɛɨɬɚɟɬ ɞɚɧɧɚɹ ɤɨɬɟɥɶɧɚɹ ɧɚ ɭɝɥɟ, ɤɨɬɨɪɵɣ ɩɪɢɜɨɡɹɬ ɧɚ ɬɟɪɪɢɬɨɪɢɸ 

ɩɪɟɞɩɪɢɹɬɢɹ ɦɚɲɢɧɚɦɢ Ʉɚɦɚɡ 65-115. 
ɍɝɨɥɶ ɯɪɚɧɢɬɫɹ ɧɚ ɨɬɤɪɵɬɨɦ ɫɤɥɚɞɟ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɤɨɬɟɥɶɧɨɣ. ɋɨ ɫɤɥɚɞɚ 

ɩɪɢ ɩɨɦɨɳɢ ɫɤɪɟɛɤɨɜɨɝɨ ɦɟɯɚɧɢɡɦɚ ɭɝɨɥɶ ɩɨɩɚɞɚɟɬ ɜ ɭɝɨɥɶɧɵɣ ɛɭɧɤɟɪ, ɨɬɤɭɞɚ 
ɩɧɟɜɦɨɦɟɯɚɧɢɱɟɫɤɢɦ ɡɚɛɪɚɫɵɜɚɬɟɥɟɦ ɡɚɛɪɚɫɵɜɚɟɬɫɹ ɜ ɤɨɬɟɥ. ȼ ɪɟɡɭɥɶɬɚɬɟ 
ɝɨɪɟɧɢɹ ɜ ɤɨɬɥɟ ɨɛɪɚɡɭɟɬɫɹ ɲɥɚɤ (ɬɜɟɪɞɵɣ ɨɬɯɨɞ), ɤɨɬɨɪɵɣ ɧɚɤɚɩɥɢɜɚɟɬɫɹ ɜ 
ɲɥɚɤɨɜɨɦ ɛɭɧɤɟɪɟ. ɒɥɚɤ ɢɡ ɛɭɧɤɟɪɚ ɜɵɜɨɡɹɬ ɧɚ ɫɩɟɰɢɚɥɶɧɵɟ ɲɥɚɤɨɨɬɜɚɥɵ. 
Ⱦɵɦɨɜɵɟ ɝɚɡɵ ɩɨɫɥɟ ɜɵɯɨɞɚ ɢɡ ɤɨɬɥɚ ɨɦɵɜɚɸɬ ɬɪɭɛɤɢ ɷɤɨɧɨɦɚɣɡɟɪɚ, ɬɟɦ 
ɫɚɦɵɦ ɨɯɥɚɠɞɚɹɫɶ, ɩɨɫɥɟ ɷɬɨɝɨ ɩɪɨɯɨɞɹɬ ɱɟɪɟɡ ɞɵɦɨɫɨɫ ɢ ɜɵɛɪɚɫɵɜɚɸɬɫɹ ɜ 
ɚɬɦɨɫɮɟɪɭ ɱɟɪɟɡ ɞɵɦɨɜɭɸ ɬɪɭɛɭ. Ⱥ ɝɨɪɹɱɢɣ ɩɚɪ ɩɨ ɬɪɭɛɚɦ ɩɨɫɬɭɩɚɟɬ ɜ 
ɮɨɪɦɨɜɨɱɧɵɣ ɰɟɯ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɩɥɢɬ ɩɟɪɟɤɪɵɬɢɹ ɞɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ 
ɬɟɩɥɨɜɥɚɠɧɨɫɬɧɨɣ ɨɛɪɚɛɨɬɤɢ ɩɥɢɬ. 

 
Ɉɫɧɨɜɧɵɟ ɨɩɟɪɚɰɢɢ. ɑɢɫɬɤɚ ɢ ɫɦɚɡɤɚ ɮɨɪɦ 
 
ɇɚɥɢɩɚɧɢɟ ɛɟɬɨɧɚ ɧɚ ɮɨɪɦɵ ɢ ɩɥɨɯɨɟ ɤɚɱɟɫɬɜɨ ɩɨɜɟɪɯɧɨɫɬɢ ɛɟɬɨɧɚ – 

ɧɟɩɪɢɹɬɧɨɫɬɶ, ɫ ɤɨɬɨɪɨɣ ɫɬɚɥɤɢɜɚɸɬɫɹ ɧɚ ɡɚɜɨɞɚɯ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɀȻɂ. Ⱦɥɹ 
ɪɟɲɟɧɢɹ ɷɬɨɝɨ ɜɨɩɪɨɫɚ ɧɚ ɩɨɦɨɳɶ ɩɪɢɞɟɬ ɩɪɚɜɢɥɶɧɚɹ ɫɦɚɡɤɚ ɞɥɹ ɨɩɚɥɭɛɤɢ ɢ 
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ɮɨɪɦ. ɋɦɚɡɤɚ ɞɥɹ ɨɩɚɥɭɛɤɢ ɧɟ ɬɨɥɶɤɨ ɨɛɥɟɝɱɚɟɬ ɨɬɞɟɥɟɧɢɟ ɛɟɬɨɧɚ ɨɬ ɨɩɚɥɭɛɤɢ 
ɢ ɮɨɪɦ, ɧɨ ɟɳɟ ɢ ɡɚɳɢɳɚɟɬ ɮɨɪɦɵ ɨɬ ɢɡɧɨɫɚ, ɚ ɛɟɬɨɧɭ ɢ ɢɡɞɟɥɢɹɦ ɩɪɢɞɚɟɬ 
ɝɥɚɞɤɭɸ ɢ ɪɨɜɧɭɸ ɩɨɜɟɪɯɧɨɫɬɶ. ȼ ɞɨɦɚɲɧɢɯ ɭɫɥɨɜɢɹɯ ɧɟɪɟɞɤɨ ɜɫɬɪɟɱɚɟɬɫɹ, ɱɬɨ 
ɩɪɢ ɢɡɝɨɬɨɜɥɟɧɢɢ ɫɚɞɨɜɵɯ ɞɨɪɨɠɟɤ ɢ ɩɥɨɳɚɞɨɤ ɩɪɢɦɟɧɹɸɬ ɧɟɤɚɱɟɫɬɜɟɧɧɵɟ 
ɫɦɚɡɨɱɧɵɟ ɦɚɬɟɪɢɚɥɵ ɬɚɤɢɟ ɤɚɤ: ɨɬɪɚɛɨɬɤɚ, ɦɚɡɭɬ, ɬɨɫɨɥ ɢ ɬɞ. ɋɜɨɸ ɡɚɳɢɬɧɭɸ 
ɮɭɧɤɰɢɸ ɫɦɚɡɤɢ ɨɧɢ ɜɵɩɨɥɧɹɸɬ, ɧɨ ɷɬɨ ɧɟɷɮɮɟɤɬɢɜɧɨ ɫɤɚɡɵɜɚɸɬɫɹ ɧɚ 
ɩɨɜɟɪɯɧɨɫɬɢ ɛɟɬɨɧɚ (ɨɫɬɚɸɬɫɹ ɠɢɪɧɵɟ ɩɹɬɧɚ, ɩɥɨɯɚɹ ɚɞɝɟɡɢɹ), ɭ ɨɩɚɥɭɛɨɱɧɨɣ 
ɮɨɪɦɵ ɡɧɚɱɢɬɟɥɶɧɨ ɫɧɢɠɚɟɬɫɹ ɫɪɨɤ ɷɤɫɩɥɭɚɬɚɰɢɢ (ɨɛɨɪɚɱɢɜɚɟɦɨɫɬɶ) ɢ 
ɜɵɞɟɥɹɸɬ ɜɪɟɞɧɵɟ ɢɫɩɚɪɟɧɢɹ, ɱɬɨ ɧɟɝɚɬɢɜɧɨ ɜɥɢɹɟɬ ɧɚ ɡɞɨɪɨɜɶɟ ɱɟɥɨɜɟɤɚ ɢ 
ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ. Ⱦɥɹ ɡɚɜɨɞɨɜ ɀȻɂ ɬɚɤɢɟ ɫɦɚɡɤɢ ɧɟ ɩɨɞɯɨɞɹɬ, ɚ ɧɭɠɧɚ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɚɹ ɫɦɚɡɤɚ. Ʉ ɜɵɛɨɪɭ ɫɦɚɡɤɢ ɞɥɹ ɨɩɚɥɭɛɤɢ ɧɭɠɧɨ ɩɨɞɨɣɬɢ ɨɱɟɧɶ 
ɨɬɜɟɬɫɬɜɟɧɧɨ, ɜɟɞɶ ɜɵ ɦɨɠɟɬɟ ɧɚɧɟɫɬɢ ɜɪɟɞ ɡɞɨɪɨɜɶɸ. 

 

 
Ɋɢɫɭɧɨɤ 2 –  ɋɯɟɦɚ ɭɫɬɪɨɣɫɬɜɚ ɤɨɬɥɚ Ʉȿ 10-14ɋ ɢ ɷɤɨɧɨɦɚɣɡɟɪɚ 

 
  
ɋɦɚɡɤɚ ɞɥɹ ɨɩɚɥɭɛɤɢ ɢ ɮɨɪɦ – ɨɫɧɨɜɧɵɟ ɞɨɫɬɨɢɧɫɬɜɚ: 
 ɋɦɚɡɤɚ ɞɥɹ ɨɩɚɥɭɛɤɢ ɡɧɚɱɢɬɟɥɶɧɨ ɨɛɥɟɝɱɚɟɬ ɨɬɞɟɥɟɧɢɟ (ɚɞɝɟɡɢɸ) 

ɛɟɬɨɧɚ ɨɬ ɮɨɪɦɵ ɛɥɚɝɨɞɚɪɹ ɱɟɦɭ ɫɧɢɠɚɸɬɫɹ ɬɪɭɞɨɡɚɬɪɚɬɵ ɧɚ ɨɱɢɫɬɤɭ ɮɨɪɦɵ, 
ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɫɪɨɤ ɷɤɫɩɥɭɚɬɚɰɢɢ; 
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 ɋɦɚɡɤɚ ɞɥɹ ɨɩɚɥɭɛɤɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɨɬɥɢɱɧɨɟ ɤɚɱɟɫɬɜɨ ɩɨɜɟɪɯɧɨɫɬɢ 
ɛɟɬɨɧɚ ɢ ɢɡɞɟɥɢɣ, ɡɚ ɫɱɟɬ ɭɦɟɧɶɲɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɞɟɮɟɤɬɨɜ – ɩɨɪ, ɜɵɪɵɜɨɜ, 
ɲɟɥɭɲɟɧɢɹ, ɪɚɤɨɜɢɧ ɢ ɬɞ; 

 ɋɦɚɡɤɚ ɞɥɹ ɨɩɚɥɭɛɤɢ ɧɟ ɨɫɬɚɜɥɹɟɬ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɛɟɬɨɧɚ ɢ ɢɡɞɟɥɢɣ 
ɠɢɪɧɵɯ ɢ ɦɚɫɥɹɧɵɯ ɩɹɬɟɧ ɩɨɫɥɟ ɟɟ ɩɪɢɦɟɧɟɧɢɹ; 

 Ɉɩɚɥɭɛɨɱɧɚɹ ɫɦɚɡɤɚ ɩɨɜɵɲɚɟɬ ɤɚɱɟɫɬɜɨ ɩɨɜɟɪɯɧɨɫɬɢ ɦɨɧɨɥɢɬɧɨɝɨ 
ɛɟɬɨɧɚ ɢ ɢɡɞɟɥɢɣ, ɩɪɢɞɚɜɚɹ ɢɦ ɝɥɹɧɰɟɜɭɸ ɩɨɜɟɪɯɧɨɫɬɶ; 

 ɋɦɚɡɤɚ ɞɥɹ ɨɩɚɥɭɛɤɢ ɢ ɮɨɪɦ ɩɨɫɥɟ ɩɨɥɧɨɝɨ ɜɵɫɵɯɚɧɢɹ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɵɫɨɤɨɟ ɫɰɟɩɥɟɧɢɟ ɲɬɭɤɚɬɭɪɤɢ ɫ ɩɨɜɟɪɯɧɨɫɬɶɸ ɛɟɬɨɧɚ; 

 ɋɦɚɡɤɚ ɞɥɹ ɨɩɚɥɭɛɤɢ ɧɟ ɩɨɡɜɨɥɹɟɬ ɩɭɡɵɪɶɤɚɦ ɜɨɡɞɭɯɚ, ɤɨɬɨɪɵɟ 
ɫɨɞɟɪɠɚɬɫɹ ɜ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ, ɜɵɯɨɞɢɬɶ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɢɡɞɟɥɢɹ; 

ɋɦɚɡɤɚ ɮɨɪɦ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨɫɥɟ ɪɚɫɩɚɥɭɛɤɢ ɢɡɞɟɥɢɣ, ɤɨɝɞɚ ɩɭɫɬɚɹ 
ɮɨɪɦɚ ɩɨɫɬɭɩɚɟɬ ɧɚ ɩɨɫɬ ɨɬɱɢɫɬɤɢ, ɝɞɟ ɟɟ ɜɪɭɱɧɭɸ ɱɢɫɬɹɬ ɩɪɢ ɩɨɦɨɳɢ 
ɩɧɟɜɦɨɫɤɪɟɛɤɚ ɢ ɢɫɩɨɥɶɡɭɸɬ ɫɦɚɡɤɭ ɫ ɜɨɞɧɨɣ ɩɥɚɫɬɢɮɢɤɚɰɢɟɣ «Intaktin». 
ɉɨɞɝɨɬɨɜɥɟɧɧɚɹ ɮɨɪɦɚ ɦɨɫɬɨɜɵɦ ɤɪɚɧɨɦ ɝ/ɩ 1ɬ (ɪɟɠɢɦ Ⱥ3) ɩɟɪɟɦɟɳɚɟɬɫɹ ɧɚ 
ɩɨɫɬ ɚɪɦɢɪɨɜɚɧɢɹ. 

 
Ɏɨɪɦɨɜɚɧɢɟ 
 
Ƚɨɬɨɜɚɹ ɛɟɬɨɧɧɚɹ ɫɦɟɫɶ ɩɨɫɬɭɩɚɟɬ ɜ ɪɚɡɞɚɬɨɱɧɵɣ ɛɭɧɤɟɪ ɢ ɩɪɢ ɩɨɦɨɳɢ 

ɥɟɧɬɨɱɧɨɝɨ ɤɨɧɜɟɣɟɪɚ ɌɄ-3 (ɞɥɢɧɚ ɧɟɨɝɪɚɧɢɱɟɧɧɚ, ɲɢɪɢɧɚ ɥɟɧɬɵ 800 ɦɦ), 
ɠёɫɬɤɚɹ ɛɟɬɨɧɧɚɹ ɫɦɟɫɶ ɩɨɫɬɭɩɚɟɬ ɜ ɛɟɬɨɧɨɭɤɥɚɞɱɢɤ ɋɆɀ-856, ɞɚɥɟɟ ɛɟɬɨɧɧɚɹ 
ɫɦɟɫɶ ɫɛɪɚɫɵɜɚɟɬɫɹ ɜ ɛɭɧɤɟɪ ɛɟɬɨɧɨɭɤɥɚɞɱɢɤɚ ɋɆɀ-856. 

Ɉɫɭɳɟɫɬɜɥɹɟɬɫɹ ɭɤɥɚɞɤɚ ɧɢɠɧɟɝɨ ɫɥɨɹ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɭɠɟ ɫ ɭɥɨɠɟɧɧɨɣ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɧɚɩɪɹɠёɧɧɨɣ ɚɪɦɚɬɭɪɨɣ ɢ ɫɟɬɤɚɦɢ ɋ-2. ɉɨɫɥɟ ɭɤɥɚɞɤɢ 
ɧɢɠɧɟɝɨ ɫɥɨɹ ɛɟɬɨɧɚ ɜ ɥɢɰɟɜɵɟ ɛɨɪɬɚ ɮɨɪɦɵ ɜɵɟɡɠɚɸɬ ɩɭɚɫɫɨɧɵ ɞɥɹ 
ɮɨɪɦɢɪɨɜɚɧɢɹ ɤɪɭɝɥɵɯ ɩɭɫɬɨɬ ɜ ɨɛɴɟɦɟ ɩɥɢɬɵ. ɗɬɢ ɩɭɚɫɫɨɧɵ ɹɜɥɹɸɬɫɹ ɱɚɫɬɶɸ 
ɦɚɲɢɧɵ ɮɨɪɦɨɜɨɱɧɨɣ ɋɆɀ-847. 

ɉɨɫɥɟ ɷɬɨɝɨ ɛɨɪɬɚ ɩɨɞɞɨɧɚ ɡɚɤɪɵɜɚɸɬɫɹ, ɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɭɤɥɚɞɤɚ 
ɜɟɪɯɧɟɝɨ ɫɥɨɹ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ. ɉɨɫɥɟ ɭɤɥɚɞɤɢ ɛɟɬɨɧɚ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ 
ɫɜɟɠɟɨɬɮɨɪɦɨɜɚɧɧɨɣ ɩɥɢɬɵ ɨɩɭɫɤɚɟɬɫɹ ɜɢɛɪɨɩɪɢɝɪɭɡɨɱɧɵɣ ɳɢɬ ɋɆɀ-228Ȼ-
100 ɞɥɹ ɜɢɛɪɨɭɩɥɨɬɧɟɧɢɹ ɜɟɪɯɧɟɝɨ ɫɥɨɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɧɚɩɪɹɠɟɧɧɵɯ 
ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɦɧɨɝɨɩɭɫɬɨɬɧɵɯ ɩɚɧɟɥɟɣ. ɓɢɬ ɫɨɫɬɨɢɬ ɢɡ ɪɚɦɵ ɫ 
ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ ɧɚ ɧɟɣ ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɢɦɢ ɜɢɛɪɚɬɨɪɚɦɢ. 

ɉɨɫɥɟ ɭɩɥɨɬɧɟɧɢɹ ɢɡɜɥɟɤɚɸɬɫɹ ɩɭɫɬɨɬɨɨɛɪɚɡɨɜɚɬɟɥɢ, ɩɨɞɧɢɦɚɟɬɫɹ 
ɩɪɟɝɪɭɡɨɱɧɵɣ ɳɢɬ ɢ ɪɚɡɪɚɜɧɢɜɚɸɳɟɣ ɪɟɣɤɨɣ ɜɪɭɱɧɭɸ ɪɚɡɪɚɜɧɢɜɚɟɬɫɹ 
ɫɜɟɠɟɨɬɮɨɪɦɨɜɚɧɧɚɹ ɛɟɬɨɧɧɚɹ ɫɦɟɫɶ, ɜɪɭɱɧɭɸ ɜɵɫɜɨɛɨɠɞɚɸɬɫɹ ɦɨɧɬɚɠɧɵɟ 
ɩɟɬɥɢ ɉ-1. 

ɋ ɩɨɫɬɚ ɮɨɪɦɨɜɚɧɢɹ ɦɨɫɬɨɜɵɦ ɤɪɚɧɨɦ (ɝɪɭɡɨɩɨɞɴёɦɧɨɫɬɶ 10 ɬɨɧɧ, 
ɨɛɳɟɝɨ ɧɚɡɧɚɱɟɧɢɹ, ɨɩɨɪɧɵɣ ɞɜɭɯɛɚɥɨɱɧɵɣ ɫ ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɦ, ɫɤɨɪɨɫɬɶ 
ɩɨɞɴёɦɚ ɝɪɭɡɚ 0,032 ɦ/ɫ, ɫɤɨɪɨɫɬɶ ɩɟɪɟɞɜɢɠɟɧɢɹ ɤɪɚɧɚ 1,0 ɦ/ɫ, ɩɪɨɥɟɬ 18 ɦ) ɢ 
ɝɪɭɡɨɡɚɯɜɚɬɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ ɋɆɀ-43Ⱥ (ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ 9 ɬɨɧɧ, ɜɵɫɨɬɚ 
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ɢɡɞɟɥɢɹ ɧɚ ɩɨɞɞɨɧɟ 420 ɦɦ, ɦɚɫɫɚ –0,98 ɬɨɧɧ) ɩɨɞɞɨɧ ɫ ɢɡɞɟɥɢɟɦ ɡɚɝɪɭɠɚɟɬɫɹ ɜ 
ɹɦɧɭɸ ɤɚɦɟɪɭ.  

 
Ɍɟɩɥɨɜɥɚɠɧɨɫɬɧɚɹ ɨɛɪɚɛɨɬɤɚ 
 
ɉɨɫɥɟ ɩɨɫɬɚ ɮɨɪɦɨɜɚɧɢɹ ɝɨɬɨɜɵɟ ɨɬɮɨɪɦɨɜɚɧɧɵɟ ɢɡɞɟɥɢɹ ɩɨɦɟɳɚɸɬɫɹ ɜ 

ɹɦɧɭɸ ɤɚɦɟɪɭ ɞɥɹ ɩɪɨɢɡɜɟɞɟɧɢɹ ɬɟɩɥɨɜɥɚɠɧɨɫɬɧɨɣ ɨɛɪɚɛɨɬɤɢ. Ƚɚɛɚɪɢɬɧɵɟ 
ɪɚɡɦɟɪɵ ɹɦɧɨɣ ɤɚɦɟɪɵ 7980ɦɦ*4380ɦɦ*3150ɦɦ. ȼ ɹɦɧɨɣ ɤɚɦɟɪɟ ɢɡɞɟɥɢɹ 
ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɧɚ ɩɚɤɟɬɢɪɨɜɳɢɤ ɋɆɀ-292Ⱥ (ɱɢɫɥɨ ɩɨɞɞɨɧɨɜ – 10, ɦɚɫɫɚ 
ɩɨɞɞɨɧɚ ɫ ɢɡɞɟɥɢɟɦ, ɬ – 6,91, ɦɚɫɫɚ ɩɚɤɟɬɢɪɨɜɳɢɤɚ 1 ɬɨɧɧɚ) – ɩɨ ɦɟɪɟ ɡɚɝɪɭɡɤɢ 
ɤɚɦɟɪɵ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɚɹ ɜɵɞɟɪɠɤɚ. ȼ ɹɦɧɨɣ ɤɚɦɟɪɟ ɢɡɞɟɥɢɟ 
ɩɨɞɜɟɪɝɚɟɬɫɹ ɬɟɩɥɨɜɨɣ ɨɛɪɚɛɨɬɤɟ ɩɪɨɞɭɤɬɚɦɢ ɫɝɨɪɚɧɢɹ ɩɪɢɪɨɞɧɨɝɨ ɭɝɥɹ ɩɨ 
ɪɟɠɢɦɭ: 3 ɱɚɫɚ – ɩɨɞɴёɦ ɬɟɦɩɟɪɚɬɭɪɵ, 12 ɱɚɫɨɜ – ɜɵɞɟɪɠɤɚ ɢɡɞɟɥɢɣ ɩɪɢ 
ɦɚɤɫɢɦɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ (60-650ɋ) ɢ 2 ɱɚɫɚ – ɨɫɬɵɜɚɧɢɟ ɢɡɞɟɥɢɹ (ɛɟɡ ɩɨɞɚɱɢ 
ɬɟɩɥɨɧɨɫɢɬɟɥɹ). ɉɚɪ ɞɥɹ ɌȼɈ ɩɨɫɬɭɩɚɟɬ ɢɡ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɤɨɬɟɥɶɧɨɣ, 
ɤɨɬɨɪɚɹ ɧɚɯɨɞɢɬɫɹ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɩɪɟɞɩɪɢɹɬɢɹ. ɉɨɫɥɟ ɷɬɨɝɨ ɨɬɤɪɵɜɚɸɬ ɤɪɵɲɤɭ 
ɹɦɧɨɣ ɤɚɦɟɪɵ ɦɨɫɬɨɜɵɦ ɤɪɚɧɨɦ ɢ ɩɨɞɞɨɧ ɫ ɢɡɞɟɥɢɹɦɢ ɩɟɪɟɦɟɳɚɸɬ ɦɨɫɬɨɜɵɦ 
ɤɪɚɧɨɦ ɫɨ ɫɬɪɨɩɚɦɢ ɧɚ ɩɨɫɬ ɪɚɫɩɚɥɭɛɤɢ ɢ ɩɨɞɝɨɬɨɜɤɢ.  

 
 Ɋɚɫɩɚɥɭɛɤɚ 
 
ɇɚ ɩɨɫɬ ɪɚɫɩɚɥɭɛɤɢ ɢɡɞɟɥɢɹ ɩɟɪɟɦɟɳɚɟɬɫɹ ɩɨɫɥɟ ɩɪɨɯɨɠɞɟɧɢɹ ɢɦ 

ɬɟɩɥɨɜɥɚɠɧɨɫɬɧɨɣ ɨɛɪɚɛɨɬɤɢ. ɇɚ ɩɨɫɬɭ ɪɚɫɩɚɥɭɛɤɢ ɩɪɢ ɩɨɦɨɳɢ ɩɢɥ ɬɪɟɧɢɹ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɛɪɟɡɤɚ ɫɬɟɪɠɧɟɣ, ɢ ɦɨɫɬɨɜɵɦ ɤɪɚɧɨɦ ɫɨ ɫɬɪɨɩɚɦɢ ɢɡɜɥɟɤɚɟɬɫɹ 
ɢɡɞɟɥɢɟ ɫ ɞɚɥɶɧɟɣɲɢɦ ɩɟɪɟɦɟɳɟɧɢɟɦ ɟɝɨ ɧɚ ɩɨɫɬ ɞɨɜɨɞɤɢ.  

 
ɉɪɢɟɦɤɚ ɢɡɞɟɥɢɹ ɧɚ ɩɨɫɬɭ ɞɨɜɨɞɤɢ 
 
ɇɚ ɩɨɫɬɭ ɞɨɜɨɞɤɢ ɜɪɭɱɧɭɸ ɩɪɨɢɡɜɨɞɢɬɫɹ ɡɚɬɢɪɤɚ ɢ ɡɚɝɥɚɠɢɜɚɧɢɟ 

ɜɨɡɦɨɠɧɵɯ ɞɟɮɟɤɬɨɜ; ɡɚɳɢɬɚ ɬɨɪɰɨɜ ɩɪɟɞɧɚɩɪɹɠёɧɧɵɯ ɫɬɟɪɠɧɟɣ; ɦɚɪɤɢɪɨɜɤɚ 
ɢɡɞɟɥɢɹ ɢ ɩɪɢёɦɤɚ ɈɌɄ. ɂɡɞɟɥɢɟ ɩɨɞɜɟɪɝɚɟɬɫɹ ɟɫɬɟɫɬɜɟɧɧɨɣ ɫɭɲɤɟ ɧɚ 
ɫɚɦɨɯɨɞɧɨɣ ɬɟɥɟɠɤɟ ɫ ɩɪɢɰɟɩɨɦ ɜɵɜɨɡɚ ɝɨɬɨɜɨɣ ɩɪɨɞɭɤɰɢɢ ɋɆɀ-151 
(ɝɪɭɡɨɩɨɞɴёɦɧɨɫɬɶ 40 ɬɨɧɧ, ɩɪɟɞɟɥɶɧɚɹ ɞɚɥɶɧɨɫɬɶ ɯɨɞɚ 120 ɦ, ɫɤɨɪɨɫɬɶ 
ɩɟɪɟɞɜɢɠɟɧɢɹ 31,6ɦ/ɦɢɧ). 

 
 
ɋɤɥɚɞ ɝɨɬɨɜɨɣ ɩɪɨɞɭɤɰɢɢ 
 
ɋɤɥɚɞ ɝɨɬɨɜɨɣ ɩɪɨɞɭɤɰɢɢ ɩɪɟɞɫɬɚɜɥɹɟɬ ɢɡ ɫɟɛɹ ɩɥɨɳɚɞɤɭ ɛɨɥɶɲɨɝɨ 

ɩɟɪɢɦɟɬɪɚ ɧɚ ɨɬɤɪɵɬɨɦ ɜɨɡɞɭɯɟ, ɧɚ ɤɨɬɨɪɨɣ ɫɤɥɚɞɢɪɭɸɬ ɝɨɬɨɜɵɟ ɩɥɢɬɵ 
ɩɟɪɟɤɪɵɬɢɹ.  
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3 ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɪɟɞɩɪɢɹɬɢɹ ɤɚɤ ɢɫɬɨɱɧɢɤɚ ɡɚɝɪɹɡɧɟɧɢɹ 
ɚɬɦɨɫɮɟɪɵ 

 
ɈȺɈ «ɄɀȻɆɄ» ɨɫɭɳɟɫɬɜɥɹɟɬ ɢɡɝɨɬɨɜɥɟɧɢɟ ɫɛɨɪɧɵɯ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ 

ɤɨɧɫɬɪɭɤɰɢɣ, ɤɨɬɨɪɵɟ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɭɫɬɪɨɣɫɬɜɚ ɩɟɪɟɤɪɵɬɢɣ ɜ ɡɞɚɧɢɹɯ ɢ 
ɫɨɨɪɭɠɟɧɢɹɯ, ɢɡɝɨɬɨɜɥɟɧɢɟ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɤɨɧɫɬɪɭɤɰɢɣ. 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɰɢɤɥ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ ɜɵɫɬɪɨɟɧ ɩɨ ɚɝɪɟɝɚɬɧɨ-ɩɨɬɨɱɧɨɣ 
ɫɯɟɦɟ, ɤɨɬɨɪɚɹ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɬɟɦ, ɱɬɨ ɰɢɤɥ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɫɱɥɟɧɟɧ ɧɚ 
ɨɬɞɟɥɶɧɵɟ ɨɩɟɪɚɰɢɢ, ɜɵɩɨɥɧɹɟɦɵɟ ɩɨ ɩɨɬɨɤɭ ɛɟɡ ɩɪɢɧɭɞɢɬɟɥɶɧɨɝɨ ɪɢɬɦɚ. 
ɂɡɞɟɥɢɹ ɩɟɪɟɯɨɞɹɬ ɨɬ ɩɨɫɬɚ ɤ ɩɨɫɬɭ ɫ ɩɪɨɢɡɜɨɥɶɧɵɦ ɢɧɬɟɪɜɚɥɨɦ ɜɪɟɦɟɧɢ, 
ɡɚɜɢɫɹɳɢɦ ɨɬ ɞɥɢɬɟɥɶɧɨɫɬɢ ɨɩɟɪɚɰɢɢ ɧɚ ɞɚɧɧɨɦ ɩɨɫɬɭ. 

ȼ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɰɟɯɚɯ ɪɚɡɦɟɳɚɸɬɫɹ ɧɟɫɤɨɥɶɤɨ ɩɨɬɨɱɧɵɯ ɥɢɧɢɣ, 
ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɢ ɤɨɧɫɬɪɭɤɰɢɣ ɨɞɧɨɝɨ ɬɢɩɚ ɢ ɛɥɢɡɤɢɯ 
ɪɚɡɦɟɪɨɜ. ɉɚ ɤɚɠɞɨɣ ɥɢɧɢɢ ɢɦɟɸɬɫɹ ɩɨɫɬɵ ɨɱɢɫɬɤɢ, ɫɛɨɪɤɢ ɢ ɫɦɚɡɤɢ 
ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɩɟɪɟɧɨɫɧɵɯ ɮɨɪɦ, ɭɤɥɚɞɤɢ ɚɪɦɚɬɭɪɧɵɯ ɤɚɪɤɚɫɨɜ, ɩɨɫɬ 
ɮɨɪɦɨɜɚɧɢɹ. ɂɡɞɟɥɢɹ ɩɨɫɥɟ ɩɪɨɰɟɞɭɪɵ ɮɨɪɦɨɜɚɧɢɹ ɬɪɚɧɫɩɨɪɬɢɪɭɸɬɫɹ ɞɥɹ 
ɬɟɩɥɨɜɨɣ ɨɛɪɚɛɨɬɤɢ ɜ ɤɚɦɟɪɵ ɢ ɨɬɬɭɞɚ ɧɚ ɩɨɫɬɵ ɪɚɫɩɚɥɭɛɤɢ, ɩɨɫɬɵ 
ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɫɦɨɬɪɚ ɢ ɦɚɪɤɢɪɨɜɤɢ. 

ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɤɨɦɛɢɧɚɬɚ ɪɚɫɩɨɥɨɠɟɧɵ ɡɞɚɧɢɹ ɰɟɯɨɜ ɨɫɧɨɜɧɨɝɨ ɢ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ. 

Ɉɫɧɨɜɧɨɟ ɩɪɨɢɡɜɨɞɫɬɜɨ: 
 ɮɨɪɦɨɜɨɱɧɵɣ ɰɟɯ № 1; 
 ɮɨɪɦɨɜɨɱɧɵɣ ɰɟɯ № 3; 
 ɰɟɯ ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɣ № 5; 
 ɚɪɦɚɬɭɪɧɵɣ ɰɟɯ № 6; 
 ɮɨɪɦɨɜɨɱɧɵɣ ɰɟɯ № 7; 
 ɛɟɬɨɧɨɫɦɟɫɢɬɟɥɶɧɵɣ ɰɟɯ № 8. 
ȼɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɩɪɨɢɡɜɨɞɫɬɜɨ: 
 ɪɟɦɨɧɬɧɨ-ɦɟɯɚɧɢɱɟɫɤɢɣ ɰɟɯ № 9; 
 ɷɥɟɤɬɪɨ, ɩɚɪɨɫɢɥɨɜɨɣ ɰɟɯ № 10; 
 ɩɨɝɪɭɡɨɱɧɨ-ɪɚɡɝɪɭɡɨɱɧɵɣ ɰɟɯ № 1 1 ;  
 ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɵɣ ɰɟɯ № 13; 
 ɪɟɦɨɧɬɧɨ-ɫɬɪɨɢɬɟɥɶɧɵɣ ɰɟɯ № 15. 
Ɏɨɪɦɨɜɨɱɧɵɟ ɰɟɯɚ № 1,7 ɐɟɯɚ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ ɩɨɫɬɵ ɤɚɦɟɪ ɬɜɟɪɞɟɧɢɹ, 

ɩɨɫɬ ɱɢɫɬɤɢ ɮɨɪɦ, ɩɨɫɬ ɫɦɚɡɤɢ ɮɨɪɦ, ɩɨɫɬ ɭɤɥɚɞɤɢ ɚɪɦɚɬɭɪɵ, ɩɨɞɝɨɬɨɜɤɢ ɫɟɬɨɤ 
ɢ ɤɚɪɤɚɫɨɜ. ɑɢɫɬɤɚ ɢ ɫɦɚɡɤɚ ɮɨɪɦ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚ ɩɨɫɬɚɯ ɫɛɨɪɤɢ - ɪɚɡɛɨɪɤɢ 
ɮɨɪɦ. ɉɪɢ ɩɨɦɨɳɢ ɫɤɪɟɛɤɨɜ ɫ ɮɨɪɦɵ ɭɞɚɥɹɸɬɫɹ ɧɚɩɥɵɜɵ ɧɚɥɢɩɲɟɝɨ ɛɟɬɨɧɚ. 
ɑɢɫɬɤɟ ɩɨɞɜɟɪɝɚɸɬɫɹ ɜɫɟ ɷɥɟɦɟɧɬɵ ɮɨɪɦɵ: ɩɨɞɞɨɧ, ɛɨɪɬɚ, ɭɝɥɨɜɵɟ ɡɚɦɤɢ. 

ȼ ɰɟɯɟ № 1 ɜɵɛɪɨɫɵ ɜ ɚɬɦɨɫɮɟɪɭ ɩɪɨɢɫɯɨɞɹɬ ɨɬ ɫɜɚɪɨɱɧɵɯ ɩɨɫɬɨɜ: ɞɜɚ - 
ɜ ɩɟɪɜɨɦ ɩɪɨɥɟɬɟ ɢ ɞɜɚ - ɜ ɬɪɟɬɶɟɦ. ɉɪɢ ɨɫɭɳɟɫɬɜɥɟɧɢɢ ɪɭɱɧɨɣ ɫɜɚɪɤɢ 
ɷɥɟɤɬɪɨɞɚɦɢ ɆɊ-3 ɜ ɚɬɦɨɫɮɟɪɭ ɩɨɫɬɭɩɚɟɬ ɫɜɚɪɨɱɧɵɣ ɚɷɪɨɡɨɥɶ (ɞɢɀɟɥɟɡɨ 
ɬɪɢɨɤɫɢɞ, ɦɚɪɝɚɧɟɰ ɢ ɟɝɨ ɫɨɟɞɢɧɟɧɢɹ) ɢ ɝɢɞɪɨɮɬɨɪɢɞ. ɍɞɚɥɟɧɢɟ ɡɚɝɪɹɡɧɟɧɧɨɝɨ 
ɜɨɡɞɭɯɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɢɡ ɜɟɪɯɧɟɣ ɡɨɧɵ ɤɪɵɲɧɵɦɢ ɜɟɧɬɢɥɹɬɨɪɚɦɢ (ɞɢɚɦɟɬɪ 1 
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ɦ); ɜ ɩɟɪɜɨɦ ɩɪɨɥɟɬɟ – 5 ɜɟɧɬɢɥɹɬɨɪɨɜ (ɂɁȺ № 0030), ɜ ɬɪɟɬɶɟɦ ɩɪɨɥɟɬɟ - 7 
ɜɟɧɬɢɥɹɬɨɪɨɜ (ɂɁȺ № 0031). Ɉɩɪɟɞɟɥɟɧ ɞɢɚɦɟɬɪ ɷɬɢɯ ɢɫɬɨɱɧɢɤɨɜ 
ɷɤɜɢɜɚɥɟɧɬɧɵɣ ɩɨ ɩɥɨɳɚɞɢ ɢ ɪɚɫɯɨɞɭ ɤɪɵɲɧɵɯ ɜɟɧɬɢɥɹɬɨɪɨɜ. 

ȼ ɰɟɯɟ № 7 ɜɵɛɪɨɫɵ ɜ ɚɬɦɨɫɮɟɪɭ ɩɪɨɢɫɯɨɞɹɬ ɨɬ ɫɜɚɪɨɱɧɵɯ ɩɨɫɬɨɜ: ɞɜɚ - 
ɜ ɩɟɪɜɨɦ ɩɪɨɥɟɬɟ ɢ ɬɪɢ - ɜ ɱɟɬɜɟɪɬɨɦ; ɜ ɱɟɬɜɟɪɬɨɦ ɩɪɨɥɟɬɟ ɭɫɬɚɧɨɜɥɟɧɵ ɞɜɟ 
ɫɜɚɟɧɚɜɢɜɨɱɧɵɯ ɦɚɲɢɧɵ ɦɚɪɤɢ Ʉ 182, ɤɨɬɨɪɵɟ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɫɜɚɪɤɢ 
ɚɪɦɚɬɭɪɧɵɯ ɤɚɪɤɚɫɨɜ ɫɜɚɣ. ɉɪɢ ɨɫɭɳɟɫɬɜɥɟɧɢɢ ɪɭɱɧɨɣ ɫɜɚɪɤɢ ɷɥɟɤɬɪɨɞɚɦɢ 
ɆɊ-3 ɜ ɚɬɦɨɫɮɟɪɭ ɩɨɫɬɭɩɚɟɬ ɫɜɚɪɨɱɧɵɣ ɚɷɪɨɡɨɥɶ (ɞɢɀɟɥɟɡɨ ɬɪɢɨɤɫɢɞ, 
ɦɚɪɝɚɧɟɰ ɢ ɟɝɨ ɫɨɟɞɢɧɟɧɢɹ) ɢ ɝɢɞɪɨɮɬɨɪɢɞ; ɩɪɢ ɨɫɭɳɟɫɬɜɥɟɧɢɢ ɬɨɱɟɱɧɨɣ 
ɫɜɚɪɤɢ - ɫɜɚɪɨɱɧɵɣ ɚɷɪɨɡɨɥɶ (ɞɢɀɟɥɟɡɨ ɬɪɢɨɤɫɢɞ, ɦɚɪɝɚɧɟɰ ɢ ɟɝɨ ɫɨɟɞɢɧɟɧɢɹ). 
ɍɞɚɥɟɧɢɟ ɡɚɝɪɹɡɧɟɧɧɨɝɨ ɜɨɡɞɭɯɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɢɡ ɜɟɪɯɧɟɣ ɡɨɧɵ ɤɪɵɲɧɵɦɢ 
ɜɟɧɬɢɥɹɬɨɪɚɦɢ (ɞɢɚɦɟɬɪ 1 ɦ); ɜ ɩɟɪɜɨɦ ɩɪɨɥɟɬɟ - 2 ɜɟɧɬɢɥɹɬɨɪɚ (ɂɁȺ № 0024), 
ɜ ɱɟɬɜɟɪɬɨɦ ɩɪɨɥɟɬɟ - 6 ɜɟɧɬɢɥɹɬɨɪɨɜ (ɂɁȺ № 0025). Ɉɩɪɟɞɟɥɟɧ ɞɢɚɦɟɬɪ ɷɬɢɯ 
ɢɫɬɨɱɧɢɤɨɜ ɷɤɜɢɜɚɥɟɧɬɧɵɣ ɩɨ ɩɥɨɳɚɞɢ ɢ ɪɚɫɯɨɞɭ ɤɪɵɲɧɵɯ ɜɟɧɬɢɥɹɬɨɪɨɜ. 
Ɏɨɪɦɨɜɨɱɧɵɣ ɰɟɯ № 3 Ɂɚɤɨɧɫɟɪɜɢɪɨɜɚɧ ɢ ɧɟ ɷɤɫɩɥɭɚɬɢɪɭɟɬɫɹ, ɩɪɨɜɨɞɢɬɫɹ 
ɬɨɥɶɤɨ ɩɪɨɝɪɟɜ ɩɚɪɨɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɭɫɬɚɧɨɜɨɤ. 

 
Ɍɜɟɪɞɵɟ ɛɵɬɨɜɵɟ ɨɬɯɨɞɵ ɩɪɟɞɩɪɢɹɬɢɹ 
 
Ɍɜɟɪɞɵɟ ɛɵɬɨɜɵɟ ɨɬɯɨɞɵ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ ɨɛɪɚɡɭɸɬɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ 

ɪɚɫɬɚɪɤɢ ɛɨɱɟɤ ɫɨ ɫɦɚɡɤɨɣ ɞɥɹ ɮɨɪɦ «Intaktin», ɢ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɩɭɫɬɵɟ 
200 ɥɢɬɪɨɜɵɟ ɛɨɱɤɢ, ɢ ɞɟɪɟɜɹɧɧɵɟ ɩɨɞɞɨɧɵ, ɜ ɤɨɬɨɪɵɟ ɞɨɫɬɚɜɥɹɸɬɫɹ ɷɬɢ 
ɛɨɱɤɢ. 

Ⱥɜɬɨɦɨɛɢɥɶ, ɞɨɫɬɚɜɥɹɸɳɢɣ ɫɦɚɡɤɭ, ɩɪɢɟɡɠɚɟɬ ɧɚ ɩɪɟɞɩɪɢɹɬɢɟ 8 ɪɚɡ ɜ 
ɦɟɫɹɰ, ɤɚɠɞɵɣ ɪɚɡ ɩɪɢɜɨɡɢɬ 6 ɲɬɭɤ ɞɟɪɟɜɹɧɧɵɯ ɩɨɞɞɨɧɨɜ, ɧɚ ɤɚɠɞɨɦ ɢɡ 
ɤɨɬɨɪɵɯ ɪɚɫɩɨɥɨɠɟɧɨ ɩɨ 4 ɛɨɱɤɢ ɫɨ ɫɦɚɡɤɨɣ «Intaktin».Ɍɟɦ ɫɚɦɵɦ ɬɜɟɪɞɵɟ 
ɛɵɬɨɜɵɟ ɨɬɯɨɞɵ ɩɪɟɞɩɪɢɹɬɢɹ ɡɚ ɦɟɫɹɰ ɫɨɫɬɚɜɥɹɸɬ: 

1. 192 ɩɭɫɬɵɟ ɛɨɱɤɢ; 
2. 48 ɞɟɪɟɜɹɧɧɵɯ ɩɨɞɞɨɧɨɜ. 
ɉɭɫɬɵɟ ɛɨɱɤɢ ɯɪɚɧɹɬɫɹ ɧɚ ɡɚɤɪɵɬɨɦ ɫɤɥɚɞɟ, ɨɬɤɭɞɚ ɜɵɜɨɡɹɬɫɹ 

ɦɭɫɨɪɨɜɨɡɨɦ 2 ɪɚɡɚ ɜ ɧɟɞɟɥɸ. Ⱥ ɞɟɪɟɜɹɧɧɵɟ ɩɨɞɞɨɧɵ ɜɨɡɜɪɚɳɚɸɬɫɹ ɩɪɨɞɚɜɰɭ 
ɫɦɚɡɤɢ ɞɥɹ ɮɨɪɦ, ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ. 
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4 Ɋɚɫɱɟɬ ɨɛɪɚɡɨɜɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɨɬ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ 
 
ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɛɚɡɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɤ ɩɟɪɟɞɜɢɠɧɵɦ ɢɫɬɨɱɧɢɤɚɦ ɨɬɧɨɫɹɬɫɹ: 
 ɥɟɝɤɨɜɵɟ ɢ ɝɪɭɡɨɜɵɟ ɚɜɬɨɦɨɛɢɥɢ (ɚɜɬɨɛɟɬɨɧɨɦɟɲɚɥɤɢ, ɰɟɦɟɧɬɨɜɨɡɵ, 

ɛɢɬɭɦɨɜɨɡɵ, ɩɨɥɢɜɨɦɨɟɱɧɵɟ, ɭɛɨɪɨɱɧɵɟ, ɫɧɟɝɨɨɱɢɫɬɢɬɟɥɶɧɵɟ ɢ ɬ. ɩ.); 
 ɞɨɪɨɠɧɨ-ɫɬɪɨɢɬɟɥɶɧɵɟ ɦɚɲɢɧɵ (ɬɪɚɤɬɨɪɵ, ɚɜɬɨɝɪɟɣɞɟɪɵ, 

ɷɤɫɤɚɜɚɬɨɪɵ, ɚɫɮɚɥɶɬɨ-ɭɤɥɚɞɱɢɤɢ, ɤɚɬɤɢ, ɤɨɪɱɟɜɚɬɟɥɢ, ɛɭɥɶɞɨɡɟɪɵ, ɮɪɟɡɵ ɢ 
ɬ.ɩ.). 

Ɋɚɫɱɟɬ ɜɚɥɨɜɵɯ ɢ ɦɚɤɫɢɦɚɥɶɧɨ ɪɚɡɨɜɵɯ ɜɵɛɪɨɫɨɜ ɨɬ ɜɫɟɯ ɝɪɭɩɩ 
ɚɜɬɨɦɨɛɢɥɟɣ ɩɪɨɜɨɞɢɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɟɣ ɦɟɬɨɞɢɤɨɣ [1]. 

Ɋɚɫɱɟɬ ɜɵɛɪɨɫɨɜ ɨɬ ɞɨɪɨɠɧɨ-ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɲɢɧ (ȾɆ) ɩɪɨɜɨɞɢɬɫɹ ɩɨ 
ɨɫɧɨɜɧɵɦ ɡɚɝɪɹɡɧɹɸɳɢɦ ɜɟɳɟɫɬɜɚɦ, ɫɨɞɟɪɠɚɳɢɦɫɹ ɜ ɨɬɪɚɛɨɬɚɜɲɢɯ ɝɚɡɚɯ 
ɞɢɡɟɥɶɧɵɯ ɢ ɩɭɫɤɨɜɵɯ ɛɟɧɡɢɧɨɜɵɯ ɞɜɢɝɚɬɟɥɟɣ: ɭɝɥɟɪɨɞɚ ɨɤɫɢɞ (ɋɈ), 
ɭɝɥɟɜɨɞɨɪɨɞɵ (ɋɇ), ɚɡɨɬɚ ɨɤɫɢɞ (ɜ ɩɟɪɟɫɱɟɬɟ ɧɚ NO2), ɬɜɟɪɞɵɟ ɱɚɫɬɢɰɵ (ɫɚɠɚ - 
ɋ), ɚɧɝɢɞɪɢɞ ɫɟɪɧɢɫɬɵɣ (ɫɟɪɵ ɞɢɨɤɫɢɞ – SO2), ɫɜɢɧɟɰ ɢ ɟɝɨ ɧɟɨɪɝɚɧɢɱɟɫɤɢɟ 
ɫɨɟɞɢɧɟɧɢɹ (ɜ ɩɟɪɟɫɱɟɬɟ ɧɚ ɫɜɢɧɟɰ). 

ȼɫɟ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɟ ɜ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ȾɆ ɭɫɥɨɜɧɨ ɪɚɡɛɢɬɵ ɧɚ 
ɤɚɬɟɝɨɪɢɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɞɢɡɟɥɶɧɨɝɨ 
ɞɜɢɝɚɬɟɥɹ. Ɂɚɩɭɫɤ ɞɢɡɟɥɶɧɵɯ ɞɜɢɝɚɬɟɥɟɣ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɚ ȾɆ (ɤɪɨɦɟ 1-ɣ 
ɤɚɬɟɝɨɪɢɢ), ɱɚɫɬɨ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɩɨɦɨɳɶɸ ɩɭɫɤɨɜɵɯ 2-ɯ ɬɚɤɬɧɵɯ ɛɟɧɡɢɧɨɜɵɯ 
ɞɜɢɝɚɬɟɥɟɣ ɢɥɢ ɩɭɫɤɨɜɵɯ ɭɫɬɚɧɨɜɨɤ ɫ 4-ɯ ɬɚɤɬɧɵɦɢ ɛɟɧɡɢɧɨɜɵɦɢ ɞɜɢɝɚɬɟɥɹɦɢ. 
ɇɚ ɢɯ ɞɨɥɸ ɩɪɢɯɨɞɢɬɫɹ ɡɧɚɱɢɬɟɥɶɧɚɹ ɱɚɫɬɶ ɫɭɦɦɚɪɧɵɯ ɜɪɟɞɧɵɯ ɜɵɛɪɨɫɨɜ ɡɚ 
ɩɟɪɢɨɞ ɡɚɩɭɫɤɚ, ɩɪɨɝɪɟɜɚ ɢ ɜɵɟɡɞɚ ɦɚɲɢɧ ɫ ɬɟɪɪɢɬɨɪɢɢ ɩɪɟɞɩɪɢɹɬɢɹ. 

ȼɵɛɪɨɫ i-ɝɨ ɜɟɳɟɫɬɜɚ ɨɞɧɨɣ ɦɚɲɢɧɵ ɤ-ɣ ɝɪɭɩɩɵ ɜ ɞɟɧɶ ɩɪɢ ɜɵɟɡɞɟ ɫ 
ɬɟɪɪɢɬɨɪɢɢ ɩɪɟɞɩɪɢɹɬɢɹ M'ik, ɢ ɜɨɡɜɪɚɬɟM''ik ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ: 

 
M'ik = (mnik · tn + mnpik · tɩɪ + mgɜik · tgɜ1 + mxxik · txxl) 10-6, ɬ                           (1) 

 
M''ik = (mɜik · tgɜ2 + mxxik · txxl2)10-6, ɬ                                                               (2) 

 
ɝɞɟ mnik– ɭɞɟɥɶɧɵɣ ɜɵɛɪɨɫi-ɝɨ ɜɟɳɟɫɬɜɚ ɩɭɫɤɨɜɵɦ ɞɜɢɝɚɬɟɥɟɦ, ɝ/ɦɢɧ; 

mnpik– ɭɞɟɥɶɧɵɣ ɜɵɛɪɨɫi-ɝɨ ɜɟɳɟɫɬɜɚ ɩɪɢ ɩɪɨɝɪɟɜɟ ɞɜɢɝɚɬɟɥɹ ɦɚɲɢɧɵ ɤ-ɣ 
ɝɪɭɩɩɵ, ɝ/ɦɢɧ; 

mgɜik– ɭɞɟɥɶɧɵɣ ɜɵɛɪɨɫi-ɝɨ ɜɟɳɟɫɬɜɚ ɩɪɢ ɞɜɢɠɟɧɢɢ ɦɚɲɢɧɵ ɤ-ɣ ɝɪɭɩɩɵ 
ɩɨ ɬɟɪɪɢɬɨɪɢɢ ɫ ɭɫɥɨɜɧɨ ɩɨɫɬɨɹɧɧɨɣ ɫɤɨɪɨɫɬɶɸ, ɝ/ɦɢɧ; 

mxxik– ɭɞɟɥɶɧɵɣ ɜɵɛɪɨɫi-ɝɨ ɤɨɦɩɨɧɟɧɬɚ ɩɪɢ ɪɚɛɨɬɟ ɞɜɢɝɚɬɟɥɹ ɧɚ ɯɨɥɨɫɬɨɦ 
ɯɨɞɭ, ɝ/ɦɢɧ: 

tn,tɩɪ– ɜɪɟɦɹ ɪɚɛɨɬɵ ɩɭɫɤɨɜɨɝɨ ɞɜɢɝɚɬɟɥɹ ɢ ɩɪɨɝɪɟɜɚ ɞɜɢɝɚɬɟɥɹ, ɦɢɧ; 
tgɜ1,tgɜ2– ɜɪɟɦɹ ɞɜɢɠɟɧɢɹ ɦɚɲɢɧɵ ɩɨ ɬɟɪɪɢɬɨɪɢɢ ɩɪɢ ɜɵɟɡɞɟ ɢ ɜɨɡɜɪɚɬɟ, 

ɦɢɧ; 
tɯx1, txx2– ɜɪɟɦɹɪɚɛɨɬɵ ɞɜɢɝɚɬɟɥɹ ɧɚ ɯɨɥɨɫɬɨɦ ɯɨɞɭ ɩɪɢ ɜɵɟɡɞɟ ɢ ɜɨɡɜɪɚɬɟ 

= 1 ɦɢɧ. 
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Ɂɧɚɱɟɧɢɹ mnik, mnpik, mgɜik ɢ mxxik ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 1 - 4. ɉɪɢɜɟɞɟɧɧɵɟ 
ɜ ɬɚɛɥɢɰɚɯ ɞɚɧɧɵɟ ɩɨɥɭɱɟɧɵ ɧɚ ɨɫɧɨɜɟ ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɪɟɡɭɥɶɬɚɬɨɜ 
ɮɚɤɬɢɱɟɫɤɢɯ ɢɡɦɟɪɟɧɢɣ ɜɵɛɪɨɫɨɜ ɞɜɢɝɚɬɟɥɟɣ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ ɢ 
ɨɬɪɚɠɚɸɬ ɤɚɬɟɝɨɪɢɸ ɞɜɢɝɚɬɟɥɹ ɩɨ ɦɨɳɧɨɫɬɢ, ɚ ɬɚɤɠɟ ɭɱɢɬɵɜɚɸɬ 
ɬɟɦɩɟɪɚɬɭɪɧɵɟ ɭɫɥɨɜɢɹ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟ ɪɚɡɥɢɱɧɵɟ ɜɪɟɦɟɧɚ ɝɨɞɚ. 

ɉɟɪɢɨɞɵ ɝɨɞɚ (ɯɨɥɨɞɧɵɣ, ɬɟɩɥɵɣ, ɩɟɪɟɯɨɞɧɵɣ) ɭɫɥɨɜɧɨ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ 
ɜɟɥɢɱɢɧɟ ɫɪɟɞɧɟɦɟɫɹɱɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ. Ɇɟɫɹɰɵ, ɜ ɤɨɬɨɪɵɯ ɫɪɟɞɧɟɦɟɫɹɱɧɚɹ 
ɬɟɦɩɟɪɚɬɭɪɚ ɧɢɠɟ -5°ɋ, ɨɬɧɨɫɹɬɫɹ ɤ ɯɨɥɨɞɧɨɦɭ ɩɟɪɢɨɞɭ, ɦɟɫɹɰɵ ɫɨ 
ɫɪɟɞɧɟɦɟɫɹɱɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɵɲɟ +5°ɋ - ɤ ɬɟɩɥɨɦɭ ɩɟɪɢɨɞɭ ɢ ɫ 
ɬɟɦɩɟɪɚɬɭɪɨɣ ɨɬ -5°ɋ ɞɨ +5°ɋ - ɤ ɩɟɪɟɯɨɞɧɨɦɭ. Ⱦɥɹ ɩɪɟɞɩɪɢɹɬɢɣ, ɧɚɯɨɞɹɳɢɯɫɹ 
ɜ ɪɚɡɧɵɯ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɡɨɧɚɯ, ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɭɫɥɨɜɧɵɯ ɩɟɪɢɨɞɨɜ ɛɭɞɟɬ 
ɪɚɡɧɨɣ. ȼɥɢɹɧɢɟ ɩɟɪɢɨɞɚ ɝɨɞɚ ɭɱɢɬɵɜɚɟɬɫɹ ɬɨɥɶɤɨ ɞɥɹ ɜɵɟɡɠɚɸɳɟɣ ɬɟɯɧɢɤɢ, 
ɯɪɚɧɹɳɟɣɫɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. 

Ɋɚɫɱɟɬ ɜɵɛɪɨɫɨɜ ɞɥɹ ȾɆ, ɯɪɚɧɹɳɢɯɫɹ ɧɚ ɡɚɤɪɵɬɵɯ ɨɬɚɩɥɢɜɚɟɦɵɯ 
ɫɬɨɹɧɤɚɯ, ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɩɨɤɚɡɚɬɟɥɹɦ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɦ ɬɟɩɥɵɣ ɩɟɪɢɨɞ ɝɨɞɚ, 
ɞɥɹ ɜɫɟɝɨ ɪɚɫɱɟɬɧɨɝɨ ɩɟɪɢɨɞɚ. 

ȼɪɟɦɹ ɩɭɫɤɚ ɞɢɡɟɥɶɧɨɝɨ ɞɜɢɝɚɬɟɥɹ ɫ ɩɨɦɨɳɶɸ ɩɭɫɤɨɜɵɯ ɞɜɢɝɚɬɟɥɟɣ ɢ 
ɭɫɬɚɧɨɜɨɤ tn ɬɚɤɠɟ ɡɚɜɢɫɢɬ or ɬɟɦɩɟɪɚɬɭɪɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɩɪɢɧɢɦɚɟɬɫɹ 
ɩɨ ɬɚɛɥɢɰɟ 5. 

ȼɪɟɦɹ, ɡɚɬɪɚɱɢɜɚɟɦɨɟ ȾɆ ɩɪɢ ɞɜɢɠɟɧɢɢ ɩɨ ɬɟɪɪɢɬɨɪɢɢ ɩɪɟɞɩɪɢɹɬɢɹ tgɜ, 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɭɬɟɦ ɞɟɥɟɧɢɹ ɩɭɬɢ, ɩɪɨɯɨɞɢɦɨɝɨ ɦɚɲɢɧɨɣ ɨɬ ɰɟɧɬɪɚ ɩɥɨɳɚɞɤɢ, 
ɜɵɞɟɥɟɧɧɨɣ ɞɥɹ ɫɬɨɹɧɤɢ ɞɚɧɧɨɣ ɝɪɭɩɩɵ ɦɚɲɢɧ, ɞɨ ɜɵɟɡɞɧɵɯ ɜɨɪɨɬ (ɩɪɢ 
ɜɵɟɡɞɟ) ɢ ɨɬ ɜɴɟɡɞɧɵɯ ɜɨɪɨɬ ɞɨ ɰɟɧɬɪɚ ɫɬɨɹɧɤɢ (ɩɪɢ ɜɨɡɜɪɚɬɟ) ɧɚ ɫɪɟɞɧɸɸ 
ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɩɨ ɬɟɪɪɢɬɨɪɢɢ ɩɪɟɞɩɪɢɹɬɢɹ. ɋɪɟɞɧɢɟ ɫɤɨɪɨɫɬɢ ɩɪɢ ɜɴɟɡɞɟ ɢ 
ɜɵɟɡɞɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 6. 

ȼɚɥɨɜɵɣ ɝɨɞɨɜɨɣ ɜɵɛɪɨɫ i-ɝɨ ɜɟɳɟɫɬɜɚ ȾɆ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɞɥɹ ɤɚɠɞɨɝɨ 
ɩɟɪɢɨɞɚ ɝɨɞɚ ɩɨ ɮɨɪɦɭɥɟ: 

 
M=∑ ሺМ௜௞′ + М௜௞"௉௞=ଵ ሻ ∙ 𝐷фк ∙ ͳͲ−଺, ˕/ˆˑˇ                                                    (3) 

 
ɝɞɟ  Dɮɤ– ɫɭɦɦɚɪɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɞɧɟɣ ɪɚɛɨɬɵ ȾɆɤ-ɣ ɝɪɭɩɩɵ ɜ ɪɚɫɱɟɬɧɵɣ 
ɩɟɪɢɨɞ ɝɨɞɚ;  

 
Dɮɤ = Dp · Nk,                                                                                               (4) 
 

ɝɞɟ    Dp - ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ ɞɧɟɣ ɜ ɪɚɫɱɟɬɧɨɦ ɩɟɪɢɨɞɟ; 
Nk - ɫɪɟɞɧɟɟ ɤɨɥɢɱɟɫɬɜɨ ȾɆ ɤ-ɣ ɝɪɭɩɩɵ, ɟɠɟɞɧɟɜɧɨ ɜɵɯɨɞɹɳɢɯ ɧɚ 

ɥɢɧɢɸ. 
Ʉɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ ɞɧɟɣ ɜ ɪɚɫɱɟɬɧɨɦ ɩɟɪɢɨɞɟ ɡɚɜɢɫɢɬ ɨɬ ɪɟɠɢɦɚ ɪɚɛɨɬɵ 

ɩɪɟɞɩɪɢɹɬɢɣ ɢ ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɟɪɢɨɞɨɜ ɫɨ ɫɪɟɞɧɟɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɧɢɠɟ -5°ɋ, ɨɬ -
5°ɋ ɞɨ 5°ɋ, ɜɵɲɟ 5°ɋ. Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɪɚɫɱɟɬɧɵɯ ɩɟɪɢɨɞɨɜ ɞɥɹ ɤɚɠɞɨɝɨ ɪɟɝɢɨɧɚ 
ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɋɩɪɚɜɨɱɧɢɤɭ ɩɨ ɤɥɢɦɚɬɭ. 
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Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɨɛɳɟɝɨ ɜɚɥɨɜɨɝɨ ɜɵɛɪɨɫɚ M° i ɜɚɥɨɜɵɟ ɜɵɛɪɨɫɵ 
ɨɞɧɨɢɦɟɧɧɵɯ ɜɟɳɟɫɬɜ ɩɨ ɩɟɪɢɨɞɚɦ ɝɨɞɚ ɫɭɦɦɢɪɭɸɬɫɹ: 

 
M° i = Mɬ

i + Mɬ
i + Mɬ

i, ɬ/ɝɨɞ                                                                         (5) 
 
Ɇɚɤɫɢɦɚɥɶɧɨ ɪɚɡɨɜɵɣ ɜɵɛɪɨɫ i-ɝɨ ɜɟɳɟɫɬɜɚ Gi ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɞɥɹ 

ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ ɩɨ ɮɨɪɦɭɥɟ: 
 𝐺௜ = ∑ ሺ୫౤ik∙୲˒+୫˒˓ik∙୲˒˓+୫ˇ˅ik∙୲𝑔˅+୫𝑥𝑥ik∙୲𝑥𝑥ሻ∙୒k𝑃𝑘=భ ଷ଺଴଴                                            (6) 

 
ɝɞɟ     txx - ɜɪɟɦɹ ɪɚɛɨɬɵ ɞɜɢɝɚɬɟɥɹ ɧɚ ɯɨɥɨɫɬɨɦ ɯɨɞɭ ɩɪɢ ɜɵɟɡɞɟ ɢ ɜɨɡɜɪɚɬɟ (ɜ 
ɫɪɟɞɧɟɦ ɫɨɫɬɚɜɥɹɟɬ 1 ɦɢɧ.); 

N'k - ɧɚɢɛɨɥɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ȾɆ, ɜɵɟɡɠɚɸɳɢɯ ɫɨ ɫɬɨɹɧɤɢ ɜ ɬɟɱɟɧɢɟ 
ɨɞɧɨɝɨ ɱɚɫɚ. 

ȼɟɥɢɱɢɧɚ tɩp ɩɪɚɤɬɢɱɟɫɤɢ ɨɞɢɧɚɤɨɜɚ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɤɚɬɟɝɨɪɢɣ ɦɚɲɢɧ, ɧɨ 
ɫɭɳɟɫɬɜɟɧɧɨ ɢɡɦɟɧɹɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ (ɬɚɛɥɢɰɚ 7). 

Ɉɛɳɢɟ ɜɚɥɨɜɵɟ ɢ ɦɚɤɫɢɦɚɥɶɧɨ ɪɚɡɨɜɵɟ ɜɵɛɪɨɫɵ ɨɬ ɩɟɪɟɞɜɢɠɧɵɯ 
ɢɫɬɨɱɧɢɤɨɜ ɨɩɪɟɞɟɥɹɸɬɫɹ ɫɭɦɦɢɪɨɜɚɧɢɟɦ ɜɵɛɪɨɫɨɜ ɨɞɧɨɢɦɟɧɧɵɯ 
ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɨɬ ɜɫɟɯ ɝɪɭɩɩ ɚɜɬɨɦɨɛɢɥɟɣ ɢ ɞɨɪɨɠɧɨ-ɫɬɪɨɢɬɟɥɶɧɵɯ 
ɦɚɲɢɧ. 

 
Ɍɚɛɥɢɰɚ 4 – ɍɞɟɥɶɧɵɟ ɜɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɩɭɫɤɨɜɵɦɢ ɞɜɢɝɚɬɟɥɹɦɢ 
ɢ ɭɫɬɚɧɨɜɤɚɦɢ ɩɪɢ ɩɭɫɤɟ ɞɢɡɟɥɶɧɵɯ ɞɜɢɝɚɬɟɥɟɣ ɧɚ ȾɆ (mnik) 

Ʉɚɬɟɝɨɪɢɹ  ɇɨɦɢɧɚɥɶɧɚɹ 
ɦɨɳɧɨɫɬɶ  

ɍɞɟɥɶɧɵɟ ɜɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ, 
ɝ/ɦɢɧ 

ɦɚɲɢɧ ɞɢɡɟɥɶɧɨɝɨ 
ɞɜɢɝɚɬɟɥɹ, ɤȼɬ 

ɋɈ ɋɇ NO2 SO2 Ɋbx 

1xx ɞɨ 20 - - - - - 
2 21-35 18,3 4,7 0,9 0,023 0,0064 
3 36-60 23,3 5,8 1,2 0,029 0,0082 
4 61-100 25,0 2,1 1,27 0,042 0,0120 
5 101-160 35,0 2,9 3,4 0,058 0,0160 
6 161-260  57,0 4,7 4,5 0,095 0,0270 
7 ɫɜɵɲɟ 260 90,0 7,5 7,0 0,150 0,0420 
 
ɯ – Ɋɚɫɱɟɬ ɜɵɛɪɨɫɨɜ ɫɨɟɞɢɧɟɧɢɣ ɫɜɢɧɰɚ ɩɪɢɜɨɞɢɬɫɹ ɬɨɥɶɤɨ ɜ ɫɥɭɱɚɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɷɬɢɥɢɪɨɜɚɧɧɨɝɨ ɛɟɧɡɢɧɚ; 
ɯɯ – I ɤɚɬɟɝɨɪɢɹ ɦɚɲɢɧ ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɭɫɤ ɞɢɡɟɥɶɧɨɝɨ ɞɜɢɝɚɬɟɥɹ 

ɷɥɟɤɬɪɨɫɬɚɪɬɟɪɨɦ, ɤɨɬɨɪɵɣ ɧɟ ɞɚɟɬ ɧɢɤɚɤɢɯ ɜɵɛɪɨɫɨɜ. 
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Ɍɚɛɥɢɰɚ 5 – ɍɞɟɥɶɧɵɟ ɜɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ȾɆ ɜ ɩɪɨɰɟɫɫɟ 
ɩɪɨɝɪɟɜɚ (mnpik) 

Ʉɚɬ
ɟɝɨɪ
ɢɹ 

ɍɞɟɥɶɧɵɣ ɜɵɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ, ɝ/ɦɢɧ 
 

ɦɚɲ
ɢɧ 

ɋɈ ɋɇ NO2 ɋ SO2 

 ɉɟɪɢɨɞɵ ɝɨɞɚ 
 ɬɟɩɥɵ

ɣ 
ɯɨɥɨɞ
ɧɵɣ 

ɬɟɩɥ
ɵɣ 

ɯɨɥɨɞ
ɧɵɣ 

ɬɟɩɥɵ
ɣ 

ɯɨɥɨɞ
ɧɵɣ 

ɬɟɩɥɵ
ɣ 

ɯɨɥɨɞ
ɧɵɣ 

ɬɟɩɥɵ
ɣ 

ɯɨɥɨɞ
ɧɵɣ 

1 0,5 1,0 0,06 0,16 0,09 0,14 0,01 0,06 0,018 0,022 

5 0,8 1,6 0,11 0,29 0,17 0,26 0,02 0,12 0,034 0,042 
3 1,4 2,8 0,18 0,47 0,29 0,44 0,04 0,24 0,058 0,072 
4 2,4 4,8 0,30 0,78 0,48 0,72 0,06 0,36 0,097 0,120 
5 3,9 7,8 0,49 1,27 0,78 1,17 0,10 0,60 0,16 0,200 
6 6,3 12,6 0,79 2,05 1,27 1,91 0,17 1,02 0,25 0,310 
7 9,9 18,8 1,24 3,22 2,00 3,00 0,26 1,56 0,26 0,320 

 
ɉɪɢɦɟɱɚɧɢɟ: ȼ ɩɟɪɟɯɨɞɧɵɣ ɩɟɪɢɨɞ ɡɧɚɱɟɧɢɹ ɜɵɛɪɨɫɨɜ CO,CH,C,SO2 

ɞɨɥɠɧɵ ɭɦɧɨɠɚɬɶɫɹ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ 0,9 ɨɬ ɡɧɚɱɟɧɢɣ ɞɥɹ ɯɨɥɨɞɧɨɝɨ ɩɟɪɢɨɞɚ. 
ȼɵɛɪɨɫɵNO2 ɪɚɜɧɵ ɜɵɛɪɨɫɚɦ ɜ ɯɨɥɨɞɧɵɣ ɩɟɪɢɨɞ. 
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Ɍɚɛɥɢɰɚ 6 – ɍɞɟɥɶɧɵɟ ɜɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ȾɆ ɜ ɩɪɨɰɟɫɫɟ 
ɞɜɢɠɟɧɢɹ ɩɨ ɬɟɪɪɢɬɨɪɢɢ ɩɪɟɞɩɪɢɹɬɢɹ (mgɜik) 
Ʉɚ
ɬɟɝ
ɨɪ
ɢɹ 

ɇɨɦɢɧ
ɚɥɶɧɚɹ
ɦɨɲɧɨ

ɫɬɶ 
ɞɢɡɟɥɶ
ɧɨɝɨ 

ɞɜɢɝɚɬɟ
ɥɹ, ɤȼɬ 

ɍɞɟɥɶɧɵɣ ɜɵɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ, ɝ/ɦɢɧ 

ɦɚ
ɲɢ
ɧ 

 ɋɈ ɋɇ NɈ2 ɋ SO2 

  ɉɟɪɢɨɞɵ ɝɨɞɚ 

 ɞɜɢɝɚɬɟ
ɥɹ, ɤȼɬ 

ɬɟɩ
ɥɵɣ 

ɯɨɥɨɞ
ɧɵɣ 

ɬɟɩɥɵ
ɣ 

ɯɨɥɨɞ
ɧɵɣ 

ɬɟɩɥ
ɵɣ 

ɯɨɥɨɞ
ɧɵɣ 

ɬɟɩɥɵ
ɣ 

ɯɨɥɨɞ
ɧɵɣ 

ɬɟɩɥɵ
ɣ 

ɯɨɥɨɞ
ɧɵɣ 

1 ɞɨ 20 0,24 0,29 0,08 0,10 0,47 0,47 0,05 0,07 0,036 0,044 

2 21-35 0,45 0,55 0,15 0,18 0,87 0,87 0,10 0,15 0,068 0,084 

3 36-60 0,77 0,94 0,26 0,31 1,49 1,49 0,17 0,25 0,120 0,150 

4 61-100 1,29 1,57 0,43 0,51 2,47 2,47 0,27 0,41 0,190 0,230 

5 101-
160 

2,09 2,55 0,71 0,85 4,01 4,01 0,45 0,67 0,310 0,380 

6 161-
260 

3,37 4,11 1,14 1,37 6,47 6,47 0,72 1,08 0,510 0,630 

7 ɫɜɵɲɟ 
260 

5,30 6,47 1,79 2,15 10,16 10,16 1,13 1,70 0,800 0,980 

 
ɉɪɢɦɟɱɚɧɢɟ: ȼ ɩɟɪɟɯɨɞɧɵɣ ɩɟɪɢɨɞ ɡɧɚɱɟɧɢɹ ɜɵɛɪɨɫɨɜ CO, CH, C, SO2 

ɞɨɥɠɧɵ ɭɦɧɨɠɚɬɶɫɹ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ 0,9 ɨɬ ɡɧɚɱɟɧɢɣ ɞɥɹ ɯɨɥɨɞɧɨɝɨ ɩɟɪɢɨɞɚ. 
ȼɵɛɪɨɫɵ NO2 ɪɚɜɧɵ ɜɵɛɪɨɫɚɦ ɜ ɯɨɥɨɞɧɵɣ ɩɟɪɢɨɞ. 
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Ɍɚɛɥɢɰɚ 7 – ɍɞɟɥɶɧɵɟ ɜɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɩɪɢ ɪɚɛɨɬɟ ɞɢɡɟɥɶɧɨɝɨ 
ɞɜɢɝɚɬɟɥɹ ɧɚ ɯɨɥɨɫɬɨɦ ɯɨɞɭ (mxɯiɤ) 

Ʉɚɬɟɝɨɪɢɹ  ɇɨɦɢɧɚɥɶɧɚɹ 
ɦɨɳɧɨɫɬɶ  

ɍɞɟɥɶɧɵɣ ɜɵɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ, 
ɝ/ɦɢɧ 

ɞɜɢɝɚɬɟɥɹ ɞɜɢɝɚɬɟɥɹ, ɤȼɬ ɋɈ ɋɇ NO2 SO2  ɋ 
1 ɞɨ 20 0,45 0,06 0,09 0,018  0,01 
2 21-35 0,84 0,11 0,17 0,034  0,02 
3 36-60 1,44 0,18 0,29 0,058  0,04 
4 61-100 2,40 0,30 0,48 0,097  0,06 
5 101-160 3,91 0,49 0,78 0,160  0,10 
6 161-260 6,31  0,79 1,27 0,250  0,17 
7 ɫɜɵɲɟ 260 9,92 1,24 1,99 0,390  0,26 

 
Ɍɚɛɥɢɰɚ 8 – ɋɪɟɞɧɹɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɭɫɤɚ ɞɢɡɟɥɶɧɨɝɨ ɞɜɢɝɚɬɟɥɹ ɫ 
ɩɨɦɨɳɶɸ ɩɭɫɤɨɜɵɯ ɞɜɢɝɚɬɟɥɟɣ ɢ ɭɫɬɚɧɨɜɨɤ, tn 

ɉɟɪɢɨɞ ɝɨɞɚ Ɍɟɩɥɵɣ ɉɟɪɟɯɨɞɧɵɣ ɏɨɥɨɞɧɵɣ 
ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ 

ɩɭɫɤɚ, ɦɢɧ. 
1 2 4 

 
Ɍɚɛɥɢɰɚ 9 – ɋɪɟɞɧɢɟ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɬɟɯɧɢɤɢ ɩɨ ɬɟɪɪɢɬɨɪɢɢ ɩɪɟɞɩɪɢɹɬɢɹ 

Ɍɢɩ ɦɚɲɢɧ ɋɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ 
ɞɜɢɠɟɧɢɹ, ɤɦ/ɱ 

Ʉɨɥɟɫɧɵɟ ɬɪɚɤɬɨɪɵ ɤɥɚɫɫɚ ɞɨ 5 ɬɫ 10 

Ƚɭɫɟɧɢɱɧɵɟ ɬɪɚɤɬɨɪɵ ɢ ɬɹɠɟɥɚɹ ɤɨɥɟɫɧɚɹ ɬɟɯɧɢɤɚ 
(ɫɤɪɟɩɟɪɵ ɢ ɬ. ɩ.) 

5 

 
Ɍɚɛɥɢɰɚ 10 – ɋɪɟɞɧɟɟ ɜɪɟɦɹ ɪɚɛɨɬɵ ɞɜɢɝɚɬɟɥɹ ɩɪɢ ɩɪɨɝɪɟɜɟ ɞɜɢɝɚɬɟɥɹ 

Ɍɟɦɩɟɪɚɬɭɪɚ 
ɜɨɡɞɭɯɚ, ɋ 

ɜɵɲɟ 5 ɧɢɠɟ 
5 ɞɨ -5 

ɧɢɠɟ 
-5 ɞɨ -10 

ɧɢɠɟ 
-10 ɞɨ 

-15 

ɧɢɠɟ 
-15 ɞɨ -

20 

ɧɢɠɟ 
-20 ɞɨ -

25 

ɧɢɠɟ 
-25 

ȼɪɟɦɹ ɩɪɨɝɪɟɜɚ, 
ɦɢɧ 

2 6 12 20 28 36 45 
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ɉɪɟɞɩɪɢɹɬɢɟ ɪɚɛɨɬɚɟɬ ɩɨ 7-ɞɧɟɜɧɨɣ ɪɚɛɨɱɟɣ ɧɟɞɟɥɟ (8-ɱɚɫɨɜɨɣ ɪɚɛɨɱɢɣ 
ɞɟɧɶ). Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɢɨɞɨɜ ɝɨɞɚ ɫɨɫɬɚɜɥɹɟɬ: 

–    ɉɟɪɟɯɨɞɧɵɣ – 2 ɦɟɫɹɰɚ (53 ɪɚɛɨɱɢɯ ɞɧɹ); 
–    ɏɨɥɨɞɧɵɣ – 5 ɦɟɫɹɰɟɜ (127 ɪɚɛɨɱɢɯ ɞɧɟɣ); 
–    Ɍɟɩɥɵɣ – 5 ɦɟɫɹɰɟɜ (133 ɪɚɛɨɱɢɯ ɞɧɹ).  

 
ɋɵɪɶɟ ɧɚ ɩɪɟɞɩɪɢɹɬɢɟ ɞɨɫɬɚɜɥɹɸɬ ɩɪɢ ɩɨɦɨɳɢ ɚɜɬɨɦɨɛɢɥɹ ɄȺɆȺɁ 

45143 ɢ ɄȺɆȺɁ-65117. 
 
Ɍɚɛɥɢɰɚ 11 – ȼɚɥɨɜɵɣ ɜɵɛɪɨɫ ɨɬ ɄȺɆȺɁ 45143 

ȼɚɥɨɜɵɣ ɜɵɛɪɨɫ, ɬ/ɝɨɞ 
  СO CH NO2 SO2 C 
Ɍɟɩɥɵɣ 

M= 

0,00378 0,00043 0,0001 0,00009 0,00009 
ɏɨɥɨɞɧɵɣ 0,0203 0,002 0,0025 0,0003 0,0007 
ɉɟɪɟɯɨɞɧɵɣ 0,00458 0,0006 0,0007 0,00007 0,0002 
Ɉɛɳɟɟ 0,0209 0,00321 0,0033 0,00046 0,00099 
 
Ɍɚɛɥɢɰɚ 12 – Ɇɚɤɫɢɦɚɥɶɧɨ-ɪɚɡɨɜɵɣ ɜɵɛɪɨɫ ɨɬ ɄȺɆȺɁ 45143 

Ɇɚɤɫɢɦɚɥɶɧɨ-ɪɚɡɨɜɵɣ ɜɵɛɪɨɫ, ɝ/ɫ 
  СO CH NO2 SO2 C 
Ɍɟɩɥɵɣ 

G= 
0,00027 0,00003 0,00006 0,000005 0,000005 

ɏɨɥɨɞɧɵɣ 0,00164 0,00021 0,00022 0,00002 0,00007 
ɉɟɪɟɯɨɞɧɵɣ 0,0009 0,00011 0,00013 0,00001 0,00004 
 
Ɍɚɛɥɢɰɚ 13 – ȼɚɥɨɜɵɣ ɜɵɛɪɨɫ ɨɬ ɄȺɆȺɁ-65117 

ȼɚɥɨɜɵɣ ɜɵɛɪɨɫ, ɬ/ɝɨɞ 
  СO CH NO2 SO2 C 
Ɍɟɩɥɵɣ 

M= 

0,0007 0,0008 0,00002 0,00001 0,00001 
ɏɨɥɨɞɧɵɣ 0,004 0,0003 0,00005 0,00005 0,0001 
ɉɟɪɟɯɨɞɧɵɣ 0,0008 0,00011 0,0001 0,000001 0,00003 
Ɉɛɳɟɟ 0,0055 0,00022 0,00017 0,000061 0,00014 
 
Ɍɚɛɥɢɰɚ 14 – Ɇɚɤɫɢɦɚɥɶɧɨ-ɪɚɡɨɜɵɣ ɜɵɛɪɨɫ ɨɬ ɄȺɆȺɁ-65117 

Ɇɚɤɫɢɦɚɥɶɧɨ-ɪɚɡɨɜɵɣ ɜɵɛɪɨɫ, ɝ/ɫ 
  СO CH NO2 SO2 C 
Ɍɟɩɥɵɣ 

G= 
0,00027 0,00003 0,00006 0,000005 0,000005 

ɏɨɥɨɞɧɵɣ 0,00164 0,00021 0,00022 0,00002 0,00007 
ɉɟɪɟɯɨɞɧɵɣ 0,0009 0,00011 0,00013 0,00001 0,00004 
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5 Ɋɚɫɱɟɬ ɨɛɪɚɡɨɜɚɧɢɹ  ɢ ɪɚɫɫɟɢɜɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɞɨ 
ɦɟɪɨɩɪɢɹɬɢɣ 

 
Ɋɚɫɱɟɬ ɜɵɛɪɨɫɨɜ Ɂȼ ɩɪɢ ɫɠɢɝɚɧɢɢ ɬɜɟɪɞɨɝɨ ɬɨɩɥɢɜɚ ɜ ɤɨɬɥɟ 

 
ɍɝɨɥɶ Ʉɚɧɫɤɨ-Ⱥɱɢɧɫɤɨɝɨ ɛɚɫɫɟɣɧɚ, ɂɪɲɚ-Ȼɨɪɨɞɢɧɫɤɨɟ ɦɟɫɬɨɪɨɠɞɟɧɢɟ; 
Ɇɚɪɤɚ, ɤɥɚɫɫ: Ȼ2, Ɋ; 
Ʉɨɬɥɨɚɝɪɟɝɚɬ: Ʉȿ 10-14ɋ (ɧɟɩɨɞɜɢɠɧɚɹ ɪɟɲɟɬɤɚ); 
Ʉɨɥ-ɜɨ: 3 ɲɬɭɤɢ; 
ȼ, ɬ/ɝɨɞ= 18000; 

maxB = 1,3 ɬ/ɱɚɫ; 
Ɍɢɩ ȽɈɍ: ɰɢɤɥɨɧ ɐɇ-15; 
n, %=73; 
ɇ, ɦ=80; 
D, ɦɦ=1500; 
ɗɥɟɦɟɧɬɚɪɧɵɣ ɫɨɫɬɚɜ ɬɨɩɥɢɜɚ, % 

rW 33,0; 

rA 6,0; 
r
kS  = 0,2; 
r
oS =43,7; 

rC 43,7; 

rH 3,0; 

rN 0,6; 

r
iQ 14,95 ɆȾɠ/ɤɝ; 
 1,2; 
3q 1; 
4q 12; 

F=8,7 ɦ2. 
 

Ɋɚɫɱɟɬ ɨɛɴɟɦɚ ɫɭɯɢɯ ɞɵɦɨɜɵɯ ɝɚɡɨɜ 
 

      Ɉɛɴɟɦ ɫɭɯɢɯ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɩɪɢ ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɭɪɚɜɧɟɧɢɸ: 

 

 
2

0 0 01ɫɝ ɝ HOV V VV                                                                          (7) 
 

ɝɞɟ V0,  ɢ  - ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɨɛɴɟɦɵ ɜɨɡɞɭɯɚ, ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɢ ɜɨɞɹɧɵɯ 
ɩɚɪɨɜ ɩɪɢ ɫɬɟɯɢɨɦɟɬɪɢɱɟɫɤɨɦ ɫɠɢɝɚɧɢɢ ɨɞɧɨɝɨ ɤɢɥɨɝɪɚɦɦɚ (1 ɧɦ3) ɬɨɩɥɢɜɚ, 
ɧɦ3/ɤɝ (ɧɦ3/ɧɦ3). 

0
ɝV

2

0
H OV
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Ⱦɥɹ ɬɜɟɪɞɨɝɨ ɢ ɠɢɞɤɨɝɨ ɬɨɩɥɢɜɚ ɪɚɫɱɟɬ ɜɵɩɨɥɧɹɸɬ ɩɨ ɯɢɦɢɱɟɫɤɨɦɭ 
ɫɨɫɬɚɜɭ ɫɠɢɝɚɟɦɨɝɨ ɬɨɩɥɢɜɚ ɩɨ ɮɨɪɦɭɥɚɦ 

 

 0008890375 026500333r r r r
ɨɪкV, C,S ,H, O   

                                (8) 
 

2

0 0011100214 00161r r
HOV , H, W, V  

                                                    (9) 
 

2 2 2 2

0 00 0 00375
1866 07908

100 100

r r
ɨɪк

ɝRONHO HO

Cr,S N
VVVV, ,V, V 

     (10)  
 

ɝɞɟ Cr, , Hr, Or, Nr - ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫɨɞɟɪɠɚɧɢɟ ɭɝɥɟɪɨɞɚ, ɫɟɪɵ 
(ɨɪɝɚɧɢɱɟɫɤɨɣ ɢ ɤɨɥɱɟɞɚɧɧɨɣ), ɜɨɞɨɪɨɞɚ, ɤɢɫɥɨɪɨɞɚ ɢ ɚɡɨɬɚ ɜ ɪɚɛɨɱɟɣ ɦɚɫɫɟ 
ɬɨɩɥɢɜɚ, %; 

Wr - ɜɥɚɠɧɨɫɬɶ ɪɚɛɨɱɟɣ ɦɚɫɫɵ ɬɨɩɥɢɜɚ, %[10]. 
            𝑉଴=0.0889(С𝑟 + Ͳ.͵͹ͷͲ.ʹ)+0.2653.0-0.033313.5=4.2354 ɧɦଷ/кɝ 
            𝑉𝐻మை଴ =0.1113+0.012433+0.01614.2354=0.8102 ɧɦ3/ɤɝ 
            𝑉𝑟଴=ͳ.ͺ͸͸ ସଷ.଻+଴.ଷ଻ହ଴.ଶଵ଴଴ + Ͳ.͹ͻͶ.ʹ͵ͷͶ + Ͳ.ͺ ଴.଺ଵ଴଴ + Ͳ.ͺͳͲʹ = Ͷ.ͻ͹ͺ ɧɦ3/ɤɝ 

 
          Vcɝ=4.978+(1.2-1)4.2354-0.8102=5.015 ɧɦ3/ɤɝ  
 

Ɋɚɫɱɟɬ ɜɵɛɪɨɫɨɜ ɬɜɟɪɞɵɯ ɱɚɫɬɢɰ 
 

ɋɭɦɦɚɪɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɬɜɟɪɞɵɯ ɱɚɫɬɢɰ (ɥɟɬɭɱɟɣ ɡɨɥɵ ɢ ɧɟɫɝɨɪɟɜɲɟɝɨ 
ɬɨɩɥɢɜɚ) Мɬɜ, ɩɨɫɬɭɩɚɸɳɢɯ ɜ ɚɬɦɨɫɮɟɪɭ ɫ ɞɵɦɨɜɵɦɢ ɝɚɡɚɦɢ ɤɨɬɥɨɜ (ɝ/ɫ, ɬ/ɝɨɞ), 
ɜɵɱɢɫɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

 

 4 3001 1
3268

r
r i

ɬɜ ɭɧ
QМ,BɚAq
,

 
   
                                                       (5)

 
ɭɧߙ  = Ͳ.ͳʹ 

 

Ɇɬɜ=0,0118000(Ͳ.ͳʹ ∗ ͸ + ͳʹ ଵସ.ଽହଷଶ.଺଼)(1-0.73)=301.786ɬ/ɝɨɞ=9.5 ɝ/ɫ 

 
Ⱦɥɹ 3 ɤɨɬɥɨɜ: 
 

r
ɨɪ кS 
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Ɇɬɜ=301,7863=905.418 ɬ/ɝɨɞ=28,716 ɝ/ɫ 
Ɋɚɫɱɟɬ ɜɵɛɪɨɫɨɜ ɨɤɫɢɞɨɜ ɚɡɨɬɚ 

 
Ⱦɥɹ ɤɨɬɥɨɜ, ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɬɨɩɤɚɦɢ ɫ ɧɟɩɨɞɜɢɠɧɨɣ, ɰɟɩɧɨɣ ɪɟɲɟɬɤɨɣ, ɫ 

ɩɧɟɜɦɨɦɟɯɚɧɢɱɟɫɤɢɦ ɡɚɛɪɚɫɵɜɚɬɟɥɟɦ ɢ ɞɥɹ ɲɚɯɬɧɵɯ ɬɨɩɨɤ ɫ ɧɚɤɥɨɧɧɨɣ 
ɪɟɲɟɬɤɨɣ ɫɭɦɦɚɪɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɤɫɢɞɨɜ ɚɡɨɬɚ NOx ɜ ɩɟɪɟɫɱɟɬɟ ɧɚ NO2 (ɜ ɝ/ɫ, 
ɬ/ɝɨɞ), ɜɵɛɪɚɫɵɜɚɟɦɵɯ ɜ ɚɬɦɨɫɮɟɪɭ c ɞɵɦɨɜɵɦɢ ɝɚɡɚɦɢ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ 

 

2x

r ɬ
NO p i NO r nM BQK k                                                                                    (11) 

 
ɝɞɟ Bp - ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ [ɤɝ/ɫ (ɬ/ɝɨɞ)], ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɫɥɟɞɭɸɳɟɣ 
ɮɨɪɦɭɥɟ:  
 B୮ = Bሺͳ − ୯రଵ଴଴ሻ                                                                                             (12) 

 

ɝɞɟ  - ɧɢɡɲɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɬɨɩɥɢɜɚ, ɆȾɠ/ɤɝ; 
 - ɭɞɟɥɶɧɵɣ ɜɵɛɪɨɫ ɨɤɫɢɞɨɜ ɚɡɨɬɚ ɩɪɢ ɫɥɨɟɜɨɦ ɫɠɢɝɚɧɢɢ ɬɜɟɪɞɨɝɨ 

ɬɨɩɥɢɜɚ, ɝ/ɆȾɠ. 
ȼɟɥɢɱɢɧɚ  ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

2

3 64
100

035101546
100

ɬ r
NO ɬ iR

R
K, , Qq   

   
 

ɝɞɟ ߙ𝑚- ɤɨɷɮɮɢɰɢɟɧɬ ɢɡɛɵɬɤɚ ɜɨɡɞɭɯɚ ɜ ɬɨɩɤɟ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɮɨɪɦɭɥɟ 
 

2

21

21ɬ О
 

                                                                                                   (13)
 

 
ɝɞɟ Ɉ2 - ɤɨɧɰɟɧɬɪɚɰɢɹ ɤɢɫɥɨɪɨɞɚ ɜ ɞɵɦɨɜɵɯ ɝɚɡɚɯ ɡɚ ɤɨɬɥɨɦ, %, ɧɨ ɩɪɢ 
ɨɬɫɭɬɫɬɜɢɢ ɢɧɮɨɪɦɚɰɢɢ ɨ ɤɨɧɰɟɧɬɪɚɰɢɢ ɤɢɫɥɨɪɨɞɚ ɜ ɞɵɦɨɜɵɯ ɝɚɡɚɯ ɡɚ ɤɨɬɥɨɦ 
ɦɨɠɧɨ ɩɪɢɧɢɦɚɬɶ ߙ𝑚 = 2,5; 

R6 - ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɝɪɚɧɭɥɨɦɟɬɪɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ ɭɝɥɹ - ɨɫɬɚɬɨɤ ɧɚ ɫɢɬɟ ɫ 
ɪɚɡɦɟɪɨɦ ɹɱɟɟɤ 6 ɦɦ, % (ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɫɟɪɬɢɮɢɤɚɬɭ ɧɚ ɬɨɩɥɢɜɨ) 𝑅଺ = ͶͲ 

qR - ɬɟɩɥɨɜɨɟ ɧɚɩɪɹɠɟɧɢɟ ɡɟɪɤɚɥɚ ɝɨɪɟɧɢɹ, ɆBɬ/ɦ2. 
ȼɟɥɢɱɢɧɚ qR ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 

qR = 
ொɬ 𝐹                                                                                                             (14) 

 

r
iQ

2

ɬ
NOK

2

ɬ
NOK
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ɝɞɟ F - ɡɟɪɤɚɥɨ ɝɨɪɟɧɢɹ (ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɩɚɫɩɨɪɬɧɵɦ ɞɚɧɧɵɦ ɤɨɬɟɥɶɧɨɣ 
ɭɫɬɚɧɨɜɤɢ), ɦ2, F=8,7 ߚ𝑟  - ɛɟɡɪɚɡɦɟɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ ɪɟɰɢɪɤɭɥɹɰɢɢ 
ɞɵɦɨɜɵɯ ɝɚɡɨɜ, ɩɨɞɚɜɚɟɦɵɯ ɜ ɫɦɟɫɢ ɫ ɞɭɬɶɟɜɵɦ ɜɨɡɞɭɯɨɦ ɩɨɞ ɤɨɥɨɫɧɢɤɨɜɭɸ 
ɪɟɲɟɬɤɭ, ɧɚ ɨɛɪɚɡɨɜɚɧɢɟ ɨɤɫɢɞɨɜ ɚɡɨɬɚ; 

 

1 0075r , r                                                                                          (15) 
 

ɝɞɟ r - ɫɬɟɩɟɧɶ ɪɟɰɢɪɤɭɥɹɰɢɢ ɞɵɦɨɜɵɯ ɝɚɡɨɜ, %; r=1; 
kɩ - ɤɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɫɱɟɬɚ; 

ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɜɵɛɪɨɫɨɜ ɜ ɝɪɚɦɦɚɯ ɜ ɫɟɤɭɧɞɭ kɩ = 1; 
ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɜɵɛɪɨɫɨɜ ɜ ɬɨɧɧɚɯ ɜ ɝɨɞ kɩ = 10-3.[10] 

Br=18000(1-
ଵଶଵ଴଴)=15840 ɬ/ɝɨɞ=0.76 ɝ/ɫ 

 
      Qm=BrQ=0.7614.95=11.362 Ɇȼɬ 
            𝑞𝑟 = ͳͳ.͵͸ʹͺ.͹ = ͳ.͵ 

𝑟ߚ             = ͳ − Ͳ.Ͳ͹ͷ√ͳ = ͳ 
 

          KNOx=0.3510-32.5(1+5.46
ଵ଴଴−ସ଴ଵ଴଴ )√ͳͶ.ͻͷͳ.͵ర =0.00786ɝ/ɆȾɠ 

 
MNOx=0.7614.950.0078611=0.0893 ɝ/ɫ 
 
MNO2=0.80.0893=0.07 ɝ/ɫ=2,2 ɬ/ɝɨɞ 
 
MNO=0.130.0893=0.01161 ɝ/ɫ=0,366 ɬ/ɝɨɞ 
 
Ⱦɥɹ 3 ɤɨɬɥɨɜ: 
 
MNO2=0.073=0,21 ɝ/ɫ=6,6 ɬ/ɝ 
 
MNO=0,011613=0.035 ɝ/ɫ=1,0.89 ɬ/ɝɨɞ 

 
Ɋɚɫɱɟɬ ɜɵɛɪɨɫɨɜ ɨɤɫɢɞɚ ɫɟɪɵ 

 
ɋɭɦɦɚɪɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɤɫɢɞɨɜ ɫɟɪɵ 2SOM , ɜɵɛɪɚɫɵɜɚɟɦɵɯ ɚɬɦɨɫɮɟɪɭ ɫ 

ɞɵɦɨɜɵɦɢ ɝɚɡɚɦɢ (ɝ/ɫ, ɬ/ɝɨɞ), ɜɵɱɢɫɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ 
 

  
2 2 2
002 1 1r

SO SO SOM,BS                                                                      (16) 
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ɝɞɟ B - ɪɚɫɯɨɞ ɧɚɬɭɪɚɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɡɚ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɣ ɩɟɪɢɨɞ, ɝ/ɫ (ɬ/ɝɨɞ); 

Sr - ɫɨɞɟɪɠɚɧɢɟ ɫɟɪɵ ɜ ɬɨɩɥɢɜɟ ɧɚ ɪɚɛɨɱɭɸ ɦɚɫɫɭ, %; 
 - ɞɨɥɹ ɨɤɫɢɞɨɜ ɫɟɪɵ, ɫɜɹɡɵɜɚɟɦɵɯ ɥɟɬɭɱɟɣ ɡɨɥɨɣ ɜ ɤɨɬɥɟ; 
 - ɞɨɥɹ ɨɤɫɢɞɨɜ ɫɟɪɵ, ɭɥɚɜɥɢɜɚɟɦɵɯ ɜ ɦɨɤɪɨɦ ɡɨɥɨɭɥɨɜɢɬɟɥɟ ɩɨɩɭɬɧɨ 

ɫ ɭɥɚɜɥɢɜɚɧɢɟɦ ɬɜɟɪɞɵɯ ɱɚɫɬɢɰ. Ⱦɨɥɹ ɨɤɫɢɞɨɜ ɫɟɪɵ ( ), ɭɥɚɜɥɢɜɚɟɦɵɯ ɜ 
ɫɭɯɢɯ ɡɨɥɨɭɥɨɜɢɬɟɥɹɯ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ ɧɭɥɸ [10]. 

Ɉɪɢɟɧɬɢɪɨɜɨɱɧɵɟ ɡɧɚɱɟɧɢɹ  ɩɪɢ ɫɠɢɝɚɧɢɢ ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ ɬɨɩɥɢɜɚ 
ɩɨ [10]. 
 

MSO2=0.02180000.2(1-0.2)(1-0)=57.6  ɬ/ɝ=1.83 ɝ/ɫ 
 

      Ⱦɥɹ 3 ɤɨɬɥɨɜ 
 

MSO2=57.63=172.8 ɬ/ɝ=5,48 ɝ/ɫ 
 

Ɋɚɫɱɟɬ ɜɵɛɪɨɫɨɜ ɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ 
 

Ɋɚɫɱɟɬ ɤɨɥɢɱɟɫɬɜɚ ɜɵɛɪɨɫɨɜ CO ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɞɚɧɧɵɦ 
ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɡɚɦɟɪɨɜ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɚɡɞɟɥɨɦ 1 ɞɚɧɧɨɣ Ɇɟɬɨɞɢɤɢ. 

ɉɪɢ ɨɬɫɭɬɫɬɜɢɢ ɞɚɧɧɵɯ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɡɚɦɟɪɨɜ ɨɰɟɧɤɚ ɫɭɦɦɚɪɧɨɝɨ 
ɤɨɥɢɱɟɫɬɜɚ ɜɵɛɪɨɫɨɜ ɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ, ɝ/ɫ (ɬ/ɝɨɞ), ɦɨɠɟɬ ɛɵɬɶ ɜɵɩɨɥɧɟɧɚ ɩɨ 
ɫɥɟɞɭɸɳɟɦɭ ɫɨɨɬɧɨɲɟɧɢɸ: 

 
3 410 1

100CO CO

q
M BC

   
                                                                                   (17)

 
 

ɝɞɟ B - ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ, ɝ/ɫ (ɬ/ɝɨɞ); 
CCO - ɜɵɯɨɞ ɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ ɩɪɢ ɫɠɢɝɚɧɢɢ ɬɨɩɥɢɜɚ, ɝ/ɤɝ (ɝ/ɧɦ3) ɢɥɢ ɤɝ/ɬ 
(ɤɝ/ɬɵɫ. ɧɦ3). Ɉɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

3
r

CO iC qRQ                                                                                                  (18) 
 

ɝɞɟ q3 - ɩɨɬɟɪɢ ɬɟɩɥɚ ɜɫɥɟɞɫɬɜɢɟ ɯɢɦɢɱɟɫɤɨɣ ɧɟɩɨɥɧɨɬɵ ɫɝɨɪɚɧɢɹ ɬɨɩɥɢɜɚ, %; 
R - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɞɨɥɸ ɩɨɬɟɪɢ ɬɟɩɥɚ ɜɫɥɟɞɫɬɜɢɟ 

ɯɢɦɢɱɟɫɤɨɣ ɧɟɩɨɥɧɨɬɵ ɫɝɨɪɚɧɢɹ ɬɨɩɥɢɜɚ, ɨɛɭɫɥɨɜɥɟɧɧɭɸ ɧɚɥɢɱɢɟɦ ɜ 
ɩɪɨɞɭɤɬɚɯ ɧɟɩɨɥɧɨɝɨ ɫɝɨɪɚɧɢɹ ɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ; ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ [10]. 

r
iQ  - ɧɢɡɲɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɧɚɬɭɪɚɥɶɧɨɝɨ ɬɨɩɥɢɜɚ, ɆȾɠ/ɤɝ (ɆȾɠ/ɧɦ3); 

q4 - ɩɨɬɟɪɢ ɬɟɩɥɚ ɜɫɥɟɞɫɬɜɢɟ ɦɟɯɚɧɢɱɟɫɤɨɣ ɧɟɩɨɥɧɨɬɵ ɫɝɨɪɚɧɢɹ ɬɨɩɥɢɜɚ, 
%. 

Cco=1114.95=10.24 
 

2SO


2SO


2SO


2SO

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Mco=10-31800014.95(1-
ଵଶଵ଴଴)=236.81 ɬ/ɝɨɞ =7,5 ɝ/ɫ 

 
      Ⱦɥɹ 3 ɤɨɬɥɨɜ 
 

Mco=236.813=710.43 ɬ/ɝɨɞ=22,53 ɝ/ɫ 
 

Ɋɚɫɱɟɬ ɤɨɧɰɟɧɬɪɚɰɢɣ ɛɟɧɡ(ɚ)ɩɢɪɟɧɚ ɜ ɭɯɨɞɹɳɢɯ ɝɚɡɚɯ 
 

ȼɵɛɪɨɫ ɛɟɧɡ(ɚ)ɩɢɪɟɧɚ, ɩɨɫɬɭɩɚɸɳɟɝɨ ɜ ɚɬɦɨɫɮɟɪɭ ɫ ɞɵɦɨɜɵɦɢ ɝɚɡɚɦɢ 
ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 
ɆȻሺɚሻɉ = ɋȻሺɚሻɉ · Vc.୰. · ȼɪ · kɩ                                                                    (19) 

 
ɝɞɟ СȻሺɚሻП- ɦɚɫɫɨɜɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɛɟɧɡ(ɚ)ɩɢɪɟɧɚ ɜ ɫɭɯɢɯ ɞɵɦɨɜɵɯ ɝɚɡɚɯ ɩɪɢ 
ɫɬɚɧɞɚɪɬɧɨɦ ɤɨɷɮɮɢɰɢɟɧɬɟ ɢɡɛɵɬɤɚ ɜɨɡɞɭɯɚ ߙ° = ͳ,Ͷ, ɢ ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ, 
[ɦɝ/ɦଷ]; 𝑉𝑐.𝑟.- ɨɛɴɟɦ ɫɭɯɢɯ ɞɵɦɨɜɵɯ ɝɚɡɨɜ, ɨɛɪɚɡɭɸɳɢɯɫɹ ɩɪɢ ɩɨɥɧɨɦ ɫɝɨɪɚɧɢɢ [1 
ɤɝ (1 ɦଷ)] ɬɨɩɥɢɜɚ; ȼɪ-ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ [ɬ/ɝ]; 𝑘ɩ-ɤɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɫɱɟɬɚ. 

Ʉɨɧɰɟɧɬɪɚɰɢɸ ɛɟɧɡ(ɚ)ɩɢɪɟɧɚ ɜ ɫɭɯɢɯ ɞɵɦɨɜɵɯ ɝɚɡɚɯ ɤɨɬɥɨɜ ɦɚɥɨɣ 
ɦɨɳɧɨɫɬɢ ɩɪɢ ɫɥɨɟɜɨɦ ɫɠɢɝɚɧɢɢ ɬɜɟɪɞɵɯ ɬɨɩɥɢɜ ɫɛɩ (ɦɝ/ɧɦ3), ɩɪɢɜɟɞɟɧɧɭɸ ɤ 
ɢɡɛɵɬɤɭ ɜɨɡɞɭɯɚ ɜ ɝɚɡɚɯ 1,4 = ߙ, ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
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 
   
                                                                           (20)

 
 

ɝɞɟ Ⱥ - ɤɨɷɮɮɢɰɢɟɧɬ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣ ɬɢɩ ɤɨɥɨɫɧɢɤɨɜɨɣ ɪɟɲɟɬɤɢ ɢ ɜɢɞ 
ɬɨɩɥɢɜɚ. 
 
Ɍɚɛɥɢɰɚ 15 – ɤɨɷɮɮɢɰɢɟɧɬ Ⱥ ɞɥɹ ɪɚɡɧɵɯ ɜɢɞɨɜ ɬɨɩɥɢɜɚ 

Ɍɢɩ ɬɨɩɥɢɜɚ Ʉɨɷɮɮɢɰɢɟɧɬ Ⱥ 
ɭɝɨɥɶ ɢ ɫɥɚɧɰɵ 2,5 
ɞɪɟɜɟɫɢɧɚ ɢ ɬɨɪɮ 1,5 

 
r
iQ  - ɧɢɡɲɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɬɨɩɥɢɜɚ, ɆȾɠ/ɤɝ; 

R - ɤɨɷɮɮɢɰɢɟɧɬ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣ ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɭɪɨɜɟɧɶ ɷɤɪɚɧɨɜ. 
 
Ɍɚɛɥɢɰɚ 16 – ɧɚɯɨɠɞɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ R t୬ Ʉɨɷɮɮɢɰɢɟɧɬ R 

>150 °ɋ R = 350 
< 150 °ɋ R = 290 
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ɝɞɟ tɧ - ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɫɵɳɟɧɢɹ ɩɪɢ ɞɚɜɥɟɧɢɢ ɜ ɛɚɪɚɛɚɧɟ ɩɚɪɨɜɵɯ ɤɨɬɥɨɜ ɢɥɢ ɧɚ 
ɜɵɯɨɞɟ ɢɡ ɤɨɬɥɚ ɞɥɹ ɜɨɞɨɝɪɟɣɧɵɯ ɤɨɬɥɨɜ; (ɫɦ. ɧɨɪɦɚɬɢɜɧɵɣ ɦɟɬɨɞ "Ɍɟɩɥɨɜɨɣ 
ɪɚɫɱɟɬ ɤɨɬɟɥɶɧɵɯ ɚɝɪɟɝɚɬɨɜ"); 

Кɞ - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɧɚɝɪɭɡɤɭ ɤɨɬɥɚ; 
 

12,
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ɮ

DК
D

 
  
                                                                                                 (21)

 
 
ɝɞɟ Dɧ - ɧɨɦɢɧɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɤɨɬɥɚ, ɤɝ/ɫ; 

Dɮ - ɮɚɤɬɢɱɟɫɤɚɹ ɧɚɝɪɭɡɤɚ ɤɨɬɥɚ, ɤɝ/ɫ; 
Кзɭ - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɫɬɟɩɟɧɶ ɭɥɚɜɥɢɜɚɧɢɹ ɛɟɧɡ(ɚ)ɩɢɪɟɧɚ 

ɡɨɥɨɭɥɨɜɢɬɟɥɟɦ ɢ ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɫɨɨɬɧɨɲɟɧɢɸ 
 
Кзɭ = 1 -nзɭ z, 
 

ɝɞɟ -nзɭ - ɫɬɟɩɟɧɶ ɨɱɢɫɬɤɢ ɝɚɡɨɜ ɜ ɡɨɥɨɭɥɨɜɢɬɟɥɟ ɩɨ ɡɨɥɵ, %; 
 

ɋɛɩ=10-3(
ଶ.ହଵସ.ଽହ

ɟమ,ఱభ,భ + ଷହ଴ଵହ଴)·1·0,27·10-3=1,275·10-6 ɦɝ/ɦ3 

 
Ⱦɥɹ 3 ɤɨɬɥɨɜ 
 
ɋɛɩ=1.275·ͳͲ−଺·3=3.825·10-6 ɦɝ/ɦ3 

             МȻሺɚሻП = ͵,ͺʹͷ · ͳͲ−଺ · ͷ,Ͳͳͷ · ͳͺͲͲͲ · Ͳ,ʹ͹ͺ · ͳͲ−ଷ = ͻͷ,ͻͺͺ͸ · ͳͲ−଺ɝ/ɫ 

             МȻሺɚሻП = ͵,ͺʹͷ · ͳͲ−଺ · ͷ,Ͳͳͷ · ͳͺͲͲͲ · ͳͲ−଺ = Ͳ,͵Ͷͷʹͺ͵ · ͳͲ−଺ɬ/ɝ 

 

Ɍɚɛɥɢɰɚ 15 – ɋɨɞɟɪɠɚɧɢɟ Ɂȼ ɜ ɭɯɨɞɹɳɢɯ ɞɵɦɨɜɵɯ ɝɚɡɚɯ 3 ɤɨɬɥɨɚɝɪɟɝɚɬɨɜ  
Ʉȿ10-14ɋ 

ȼɟɳɟɫɬɜɨ ɝ/ɫ ɬ/ɝ 
Ɍɜɟɪɞɵɟ ɱɚɫɬɢɰɵ 28,716 905.418 

NO 0,035 1.098 
NO2 0.21 6.6 
SO2 5.48 172.8 
CO 22.53 710.43 

Ȼɟɧɡ(ɚ)ɩɢɪɟɧ 95,9886*ͳͲ−଺ 0,345283*ͳͲ−଺ 
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5.1 Ɋɚɫɱɟɬ ɪɚɫɫɟɢɜɚɧɢɹ Ɂȼ ɨɬ ɬɨɱɟɱɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɜɵɛɪɨɫɨɜ ɜ 
ɚɬɦɨɫɮɟɪɭ 
 

Ɋɚɫɱɟɬ ɪɚɫɫɟɢɜɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ 
ɫɩɟɰɢɚɥɶɧɨɣ ɦɟɬɨɞɢɤɟ – ɆɊɊ-2017. Ɉɛɳɟɪɨɫɫɢɣɫɤɢɣ ɧɨɪɦɚɬɢɜɧɵɣ ɞɨɤɭɦɟɧɬ 
ɛɚɡɢɪɭɟɬɫɹ ɧɚ ɱɢɫɥɟɧɧɵɯ ɢ ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɪɟɲɟɧɢɹɯ ɨɫɧɨɜɧɨɝɨ ɭɪɚɜɧɟɧɢɹ 
ɬɭɪɛɭɥɟɧɬɧɨɣ ɞɢɮɮɭɡɢɢ ɩɪɢɦɟɫɢ. 

ɆɊɊ-2017 ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɬɪɟɛɨɜɚɧɢɹ ɜ ɱɚɫɬɢ ɪɚɫɱɟɬɚ ɤɨɧɰɟɧɬɪɚɰɢɣ 
ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɧɨɦ ɜɨɡɞɭɯɟ ɩɪɢ ɪɚɡɦɟɳɟɧɢɢ ɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ 
ɩɪɟɞɩɪɢɹɬɢɣ, ɧɨɪɦɢɪɨɜɚɧɢɢ ɜɵɛɪɨɫɨɜ ɜ ɚɬɦɨɫɮɟɪɭ ɪɟɤɨɧɫɬɪɭɢɪɭɟɦɵɯ ɢ 
ɞɟɣɫɬɜɭɸɳɢɯ ɩɪɟɞɩɪɢɹɬɢɣ, ɚ ɬɚɤɠɟ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɜɨɡɞɭɯɨɡɚɛɨɪɧɵɯ 
ɫɨɨɪɭɠɟɧɢɣ. 

ɉɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɜɟɞɨɦɫɬɜ ɢ ɨɪɝɚɧɢɡɚɰɢɣ, ɨɫɭɳɟɫɬɜɥɹɸɳɢɯ ɪɚɡɪɚɛɨɬɤɢ 
ɩɨ ɪɚɡɪɟɲɟɧɢɸ, ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɢ ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɩɪɨɦɵɲɥɟɧɧɵɯ 
ɩɪɟɞɩɪɢɹɬɢɣ, ɧɨɪɦɢɪɨɜɚɧɢɸ ɜɪɟɞɧɵɯ ɜɵɛɪɨɫɨɜ ɜ ɚɬɦɨɫɮɟɪɭ, ɷɤɫɩɟɪɬɢɡɟ ɢ 
ɫɨɝɥɚɫɨɜɚɧɢɸ ɚɬɦɨɫɮɟɪɨɨɯɪɚɧɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ. 

Ⱦɚɧɧɚɹ ɦɟɬɨɞɢɤɚ ɹɜɥɹɟɬɫɹ ɧɨɪɦɚɬɢɜɧɨɣ. ɋ ɟё ɩɨɦɨɳɶɸ ɦɨɠɧɨ ɫɞɟɥɚɬɶ 
ɪɚɫɱɟɬ ɪɚɫɫɟɢɜɚɧɢɹ ɩɪɢɦɟɫɟɣ ɨɬ ɥɸɛɵɯ ɫɬɚɰɢɨɧɚɪɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɜɵɛɪɨɫɨɜ 
ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɨɛɴɟɤɬɚ. 

Ɇɟɬɨɞɢɤɚ ɪɚɫɱɟɬɚ ɤɨɧɰɟɧɬɪɚɰɢɣ ɞɟɣɫɬɜɭɟɬ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ 
ɩɪɟɞɩɪɢɹɬɢɣ, ɚ ɬɚɤɠɟ ɩɪɢ ɧɨɪɦɢɪɨɜɚɧɢɢ ɜɵɛɪɨɫɨɜ ɜ ɚɬɦɨɫɮɟɪɭ 
ɪɟɤɨɧɫɬɪɭɢɪɭɟɦɵɯ ɢ ɞɟɣɫɬɜɭɸɳɢɯ ɩɪɟɞɩɪɢɹɬɢɣ. Ɍɚɤɠɟ ɫɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ 
ɞɚɧɧɚɹ ɦɟɬɨɞɢɤɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɪɚɫɱɟɬɚ ɩɪɢɡɟɦɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ ɜ 
ɞɜɭɯɦɟɬɪɨɜɨɦ ɫɥɨɟ ɧɚɞ ɩɨɜɟɪɯɧɨɫɬɶɸ ɡɟɦɥɢ, ɚ ɬɚɤɠɟ ɜɟɪɬɢɤɚɥɶɧɨɝɨ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɣ. 

ɋɬɟɩɟɧɶ ɨɩɚɫɧɨɫɬɢ ɡɚɝɪɹɡɧɟɧɢɹ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ 
ɧɚɢɛɨɥɶɲɢɦ ɪɚɫɫɱɢɬɚɧɧɵɦ ɡɧɚɱɟɧɢɟɦ ɤɨɧɰɟɧɬɪɚɰɢɢ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ 
ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɦ (ɨɫɨɛɨ ɨɩɚɫɧɵɦ) ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɦ ɭɫɥɨɜɢɹɦ, ɜ ɬɨɦ ɱɢɫɥɟ 
ɨɩɚɫɧɨɣ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ. 

ɂɫɬɨɱɧɢɤ ɪɚɫɫɟɢɜɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɹɜɥɹɟɬɫɹ ɨɞɢɧɨɱɧɵɦ, 
ɜɵɛɪɨɫ ɜ ɚɬɦɨɫɮɟɪɭ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨɫɪɟɞɫɬɜɨɦ ɞɵɦɨɜɨɣ ɬɪɭɛɵ. Ɋɚɫɱёɬɚɦɢ 
ɨɩɪɟɞɟɥɹɸɬɫɹ ɪɚɡɨɜɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ, ɨɬɧɨɫɹɳɢɟɫɹ ɤ 20–30-ɦɢɧɭɬɧɨɦɭ 
ɢɧɬɟɪɜɚɥɭ ɨɫɪɟɞɧɟɧɢɹ. ɉɪɢ ɪɚɫɱёɬɟ ɩɪɢɡɟɦɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ ɭɱɢɬɵɜɚɸɬɫɹ 
ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɢ ɤɨɷɮɮɢɰɢɟɧɬɵ, ɨɩɪɟɞɟɥɹɸɳɢɟ ɭɫɥɨɜɢɹ 
ɪɚɫɫɟɢɜɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɝɨɪɨɞɚ Ʉɪɚɫɧɨɹɪɫɤɚ [12]. 

 
5.2 Ɋɚɫɱɟɬ ɦɚɤɫɢɦɚɥɶɧɵɯ ɡɧɚɱɟɧɢɣ ɩɪɢɡɟɦɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ 

ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ 
 
Ɇɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɩɪɢɡɟɦɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɜɪɟɞɧɨɝɨ ɜɟɳɟɫɬɜɚ ɫɦ 

(ɦɝ/ɦ3)ɩɪɢ ɜɵɛɪɨɫɟ ɝɚɡɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ ɢɡ ɨɞɢɧɨɱɧɨɝɨ ɬɨɱɟɱɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɫ 
ɤɪɭɝɥɵɦ ɭɫɬɶɟɦ ɞɨɫɬɢɝɚɟɬɫɹ ɩɪɢ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɯ 
ɭɫɥɨɜɢɹɯ ɧɚ ɪɚɫɫɬɨɹɧɢɢ xɦ (ɦ) ɨɬ ɢɫɬɨɱɧɢɤɚ ɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
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ɋɦ = ȺɆ୊୫୬ηୌమ √Vభ∆Tయ                                                                                                  (22) 

 
ɝɞɟ Ⱥ – ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɬɟɦɩɟɪɚɬɭɪɧɨɣ ɫɬɪɚɬɢɮɢɤɚɰɢɢ ɚɬɦɨɫɮɟɪɵ; 
Ɇ (ɝ/ɫ) – ɦɚɫɫɚ ɜɪɟɞɧɨɝɨ ɜɟɳɟɫɬɜɚ, ɜɵɛɪɚɫɵɜɚɟɦɨɝɨ ɜ ɚɬɦɨɫɮɟɪɭ ɜ ɟɞɢɧɢɰɭ 
ɜɪɟɦɟɧɢ; 
F – ɛɟɡɪɚɡɦɟɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɫɤɨɪɨɫɬɶ ɨɫɟɞɚɧɢɹ ɜɪɟɞɧɵɯ 
ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɧɨɦ ɜɨɡɞɭɯɟ; 
m ɢ n -ɤɨɷɮɮɢɰɢɟɧɬɵ. ɭɱɢɬɵɜɚɸɳɢɟ ɭɫɥɨɜɢɹ ɜɵɯɨɞɚ ɝɚɡɨ-ɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ ɢɡ 
ɭɫɬɶɹ ɢɫɬɨɱɧɢɤɚ ɜɵɛɪɨɫɚ; 
H(ɦ) - ɜɵɫɨɬɚ ɢɫɬɨɱɧɢɤɚ ɜɵɛɪɨɫɚ ɧɚɞ ɭɪɨɜɧɟɦ ɡɟɦɥɢ; 
η - ɛɟɡɪɚɡɦɟɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ ɪɟɥɶɟɮɚ ɦɟɫɬɧɨɫɬɢ, ɜ 
ɫɥɭɱɚɟ ɪɨɜɧɨɣ ɢɥɢ ɫɥɚɛɨɩɟɪɟɫɟɱɟɧɧɨɣ ɦɟɫɬɧɨɫɬɢ ɫ ɩɟɪɟɩɚɞɨɦ ɜɵɫɨɬ, ɧɟ 
ɩɪɟɜɵɲɚɸɳɢɦ 50 ɦ ɧɚ 1 ɤɦ, η = 1; ∆Ɍ(°ɋ) - ɪɚɡɧɨɫɬɶ ɦɟɠɞɭ ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɵɛɪɚɫɵɜɚɟɦɨɣ ɝɚɡɨ-ɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ 
Ɍɝɢ ɬɟɦɩɟɪɚɬɭɪɨɣ ɨɤɪɭɠɚɸɳɟɝɨ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ Ɍɜ; 
V1 (ɦ3/ɫ)- ɪɚɫɯɨɞ ɝɚɡɨ-ɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɮɨɪɦɭɥɟ: 
 Vଵ = πୈమସ ω଴                                                                                                  (23) 

 
ɝɞɟ D(ɦ) – ɞɢɚɦɟɬɪ ɭɫɬɶɹ ɢɫɬɨɱɧɢɤɚ ɜɵɛɪɨɫɚ; 𝜔0(ɦ/ɫ) – ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɜɵɯɨɞɚ ɝɚɡɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ ɢɡ ɭɫɬɶɹ ɢɫɬɨɱɧɢɤɚ 
ɜɵɛɪɨɫɚ. 
Ɂɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ Ⱥ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɦ 
ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɦ ɭɫɥɨɜɢɹɦ, ɩɪɢ ɤɨɬɨɪɵɯ ɤɨɧɰɟɧɬɪɚɰɢɹ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ 
ɚɬɦɨɫɮɟɪɧɨɦ ɜɨɡɞɭɯɟ ɦɚɤɫɢɦɚɥɶɧɚ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ: 
ɚ) 250-ɞɥɹ ɪɚɣɨɧɨɜ ɋɪɟɞɧɟɣ Ⱥɡɢɢ ɸɠɧɟɟ 40° ɫ. ɲ., Ȼɭɪɹɬɫɤɨɣ ȺɋɋɊ ɢ 
ɑɢɬɢɧɫɤɨɣ ɨɛɥɚɫɬɢ; 
ɛ) 200-ɞɥɹ ȿɜɪɨɩɟɣɫɤɨɣ ɬɟɪɪɢɬɨɪɢɢ ɋɋɋɊ: ɞɥɹ ɪɚɣɨɧɨɜ ɊɋɎɋɊ ɸɠɧɟɟ 50° ɫ. 
ɲ., ɞɥɹ ɨɫɬɚɥɶɧɵɯ ɪɚɣɨɧɨɜ ɇɢɠɧɟɝɨ ɉɨɜɨɥɠɶɹ, Ʉɚɜɤɚɡɚ, Ɇɨɥɞɚɜɢɢ; ɞɥɹ 
Ⱥɡɢɚɬɫɤɨɣ ɬɟɪɪɢɬɨɪɢɢ ɋɋɋɊ: ɞɥɹ Ʉɚɡɚɯɫɬɚɧɚ. Ⱦɚɥɶɧɟɝɨ ȼɨɫɬɨɤɚ ɢ ɨɫɬɚɥɶɧɨɣ 
ɬɟɪɪɢɬɨɪɢɢ ɋɢɛɢɪɢ ɢ ɋɪɟɞɧɟɣ Ⱥɡɢɢ; 
ɜ) 180 - ɞɥɹ ȿɜɪɨɩɟɣɫɤɨɣ ɬɟɪɪɢɬɨɪɢɢ ɋɋɋɊ ɢ ɍɪɚɥɚ ɨɬ 50 ɞɨ 52° ɫ. ɲ. ɡɚ 
ɢɫɤɥɸɱɟɧɢɟɦ ɩɨɩɚɞɚɸɳɢɯ ɜ ɷɬɭ ɡɨɧɭ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɜɵɲɟ ɪɚɣɨɧɨɜ ɢ 
ɍɤɪɚɢɧɵ; 
ɝ) 160 - ɞɥɹ ȿɜɪɨɩɟɣɫɤɨɣ ɬɟɪɪɢɬɨɪɢɢ ɋɋɋɊ ɢ ɍɪɚɥɚ ɫɟɜɟɪɧɟɟ 52° ɫ. ɲ. (ɡɚ 
ɢɫɤɥɸɱɟɧɢɟɦ ɐɟɧɬɪɚ ȿɌɋ), ɚ ɬɚɤɠɟ ɞɥɹ ɍɤɪɚɢɧɵ (ɞɥɹ ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɚ 
ɍɤɪɚɢɧɟ ɢɫɬɨɱɧɢɤɨɜ ɜɵɫɨɬɨɣ ɦɟɧɟɟ 200 ɦ ɜ ɡɨɧɟ ɨɬ 50 ɞɨ 52° ɫ. ɲ. - 180, ɚ 
ɸɠɧɟɟ 50° ɫ. ɲ. - 200); 
ɞ) 140 – ɞɥɹ Ɇɨɫɤɨɜɫɤɨɣ, Ɍɭɥɶɫɤɨɣ, Ɋɹɡɚɧɫɤɨɣ, ȼɥɚɞɢɦɢɪɫɤɨɣ, Ʉɚɥɭɠɫɤɨɣ, 
ɂɜɚɧɨɜɫɤɨɣ ɨɛɥɚɫɬɟɣ. 
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Ɂɧɚɱɟɧɢɹ ɦɨɳɧɨɫɬɢ ɜɵɛɪɨɫɚ Ɇ (ɝ/ɫ) ɢ ɪɚɫɯɨɞɚ ɝɚɡɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ V1 (ɦ3/ɫ) 
ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɩɪɟɞɩɪɢɹɬɢɣ ɨɩɪɟɞɟɥɹɸɬɫɹ ɪɚɫɱɟɬɨɦ ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ 
ɱɚɫɬɢ ɩɪɨɟɤɬɚ ɢɥɢ ɩɪɢɧɢɦɚɸɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦɢ ɞɥɹ ɞɚɧɧɨɝɨ 
ɩɪɨɢɡɜɨɞɫɬɜɚ (ɩɪɨɰɟɫɫɚ) ɧɨɪɦɚɬɢɜɚɦɢ.  
Ɂɧɚɱɟɧɢɟ ɛɟɡɪɚɡɦɟɪɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ F ɩɪɢɧɢɦɚɟɬɫɹ: 
ɚ) ɞɥɹ ɝɚɡɨɨɛɪɚɡɧɵɯ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɢ ɦɟɥɤɨɞɢɫɩɟɪɫɧɵɯ ɚɷɪɨɡɨɥɟɣ (ɩɵɥɢ, 
ɡɨɥɵ ɢ ɬ. ɩ., ɫɤɨɪɨɫɬɶ ɭɩɨɪɹɞɨɱɟɧɧɨɝɨ ɨɫɟɞɚɧɢɹ ɤɨɬɨɪɵɯ ɩɪɚɤɬɢɱɟɫɤɢ ɪɚɜɧɚ 
ɧɭɥɸ) - 1; 
ɛ) ɤɪɨɦɟ ɭɤɚɡɚɧɧɵɯ ɜ ɩ. ɚ) ɩɪɢ ɫɪɟɞɧɟɦ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɦ ɤɨɷɮɮɢɰɢɟɧɬɟ 
ɨɱɢɫɬɤɢ ɜɵɛɪɨɫɨɜ ɧɟ ɦɟɧɟɟ 90 % - 2; ɨɬ 75 ɞɨ 90 % - 2,5; ɦɟɧɟɟ 75 % ɢ ɩɪɢ 
ɨɬɫɭɬɫɬɜɢɢ ɨɱɢɫɬɤɢ - 3. 

Ɂɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ m ɢ n ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɩɚɪɚɦɟɬɪɨɜ f, 𝜗ɦ, 𝜗ɦ

′ , 𝑓𝑒 .[4] 
 f = ͳͲͲͲ ωబమୈୌమ∆T                                                                                             (23) 

 ϑɦ = Ͳ,͸ͷ√Vଵ∆THయ
 

 ϑɦ
′ = ͳ,͵ω଴DH  

 fe = ͺͲͲሺϑɦ
′ ሻଷ 

 
Ⱥ=200 

 
η =1, ɬɚɤ ɤɚɤ ɩɪɟɞɩɪɢɹɬɢɟ ɪɚɫɩɨɥɨɠɟɧɨ ɧɚ ɫɥɚɛɨɩɟɪɟɫɟɱɟɧɧɨɣ ɦɟɫɬɧɨɫɬɢ 

ɫ ɩɟɪɟɩɚɞɨɦ ɜɵɫɨɬ, ɧɟ ɩɪɟɜɵɲɚɸɳɢɦ 50 ɦ ɧɚ 1 ɤɦ; 
 

ɇ=30ɦ; 
 ∆Ɍ=145-20=125°ɋ 
             Vଵ = ͵,ͳͶͳ,ʹଶͶ ͺ = ͻ,ͲͶ ɦଷ ɫ⁄ ; 
 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɡɧɚɱɟɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬɨɜ m, n ɧɟɨɛɯɨɞɢɦɨ ɧɚɣɬɢ ɩɚɪɚɦɟɬɪɵ f, vɦ, vɦ

′ , fe 
             f = ͳͲͲͲ ͺଶͳ,ʹ͵Ͳଶͳʹͷ = Ͳ,͸ͺ; 
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            ϑɦ = Ͳ.͸ͷ √ͻ,ͲͶͳʹͷ͵Ͳయ = ʹ,ͳͺ; 
            ϑɦ

′ = ͳ,͵ ͺͳ,ʹ͵Ͳ = Ͳ,Ͷͳ͸; 
            fe = ͺͲͲሺͲ,Ͷͳ͸ሻଷ = ͷ͹,ͷͻ; 
 
Ʉɨɷɮɮɢɰɢɟɧɬ m ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ f, ɩɪɢ f <100:     
Ʉɨɷɮɮɢɰɢɟɧɬ n ɩɪɢ f <100 ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ϑɦ,ɩɪɢ ϑɦ > ʹ: 
n=1; 
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɩɪɢɡɟɦɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ: 

1. Ⱦɥɹ ɧɟɨɪɝɚɧɢɱɟɫɤɨɣ ɩɵɥɢ ɫ ɫɨɞɟɪɠɚɧɢɟɦ ɞɜɭɨɤɢɫɢ ɤɪɟɦɧɢɹ <20%: 
             Cɦ = ʹͲͲʹͺ,͹ͳ͸͵Ͳ,ͻͷͳͳ͵Ͳଶ√ͻ,ͲͶͳʹͷయ = ͳ,͹ͷ[ɦɝ ɦଷ⁄ ] 
 
2. Ⱦɥɹ ɨɤɫɢɞɚ ɚɡɨɬɚ NO: 
            Cɦ = ʹͲͲͲ,Ͳ͵ͷͳͲ,ͻͷͳͳ͵Ͳଶ√ͻ,ͲͶͳʹͷయ = Ͳ,ͲͲͲ͹[ɦɝ ɦଷ⁄ ] 
 
1. Ⱦɥɹ ɞɢɨɤɫɢɞɚ ɚɡɨɬɚ NOଶ: 
             Cɦ = ʹͲͲͲ,ʹͳͳͲ,ͻͷͳͳ͵Ͳଶ√ͻ,ͲͶͳʹͷయ = Ͳ,ͲͲͶ͵[ɦɝ ɦଷ⁄ ] 
 
2. Ⱦɥɹ ɞɢɨɤɫɢɞɚ ɫɟɪɵ SOଶ: 
            Cɦ = ʹͲͲͷ,ͶͺͳͲ,ͻͷͳ ∗ ͳ͵Ͳଶ√ͻ,ͲͶͳʹͷయ = Ͳ,ͳͳ[ɦɝ ɦଷ⁄ ] 
 
3. Ⱦɥɹ ɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ ɋɈ: 
            Cɦ = ʹͲͲʹʹ,ͷ͵ͳͲ,ͻͷͳͳ͵Ͳଶ√ͻ,ͲͶͳʹͷయ = Ͳ,Ͷ͸[ɦɝ ɦଷ⁄ ] 
 
4. Ⱦɥɹ ɛɟɧɡ(ɚ)ɩɢɪɟɧɚ: 
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           Cɦ = ʹͲͲͻͷ,ͻͺͻͳͲ−଺ͳͲ,ͻͷͳͳ͵Ͳଶ√ͻ,ͲͶͳʹͷయ = ͳ,ͻͷͳͲ−଺[ɦɝ ɦଷ⁄ ] 
 

 
5.3 Ɋɚɫɱɟɬ ɪɚɫɫɬɨɹɧɢɹ, ɧɚ ɤɨɬɨɪɨɦ ɧɚɛɥɸɞɚɟɬɫɹ ɦɚɤɫɢɦɚɥɶɧɚɹ 

ɩɪɢɡɟɦɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ 
 

1.2. Ɋɚɫɫɬɨɹɧɢɟ xɦ (ɦ) ɨɬ ɢɫɬɨɱɧɢɤɚ ɜɵɛɪɨɫɨɜ, ɧɚ ɤɨɬɨɪɨɦ ɩɪɢɡɟɦɧɚɹ 
ɤɨɧɰɟɧɬɪɚɰɢɹ ɋ (ɦɝ/ɦ3) ɩɪɢ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ 
ɞɨɫɬɢɝɚɟɬ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ Сɦ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

ɯɦ = ହ−୊ସ dH                                                                                                   (24) 

 
ɝɞɟ ɛɟɡɪɚɡɦɟɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ d ɩɪɢ f < 100, ɢ ϑɦ > ʹ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ: 
 d = ͹√ϑɦሺͳ + Ͳ.ʹͺ∛𝑓𝑒ሻ 

            d = ͹√ʹ,ͳͺ ቀͳ + Ͳ.ʹͺ√ͷ͹,ͷͻయ ቁ = ʹͳ,ͷͳ;  
 

1. Ⱦɥɹ ɬɜɟɪɞɵɯ ɱɚɫɬɢɰ: 
             ɯɦ = ହ−ଷସ 21,5130=322,65 ɦ 

 
2. Ⱦɥɹ ɨɫɬɚɥɶɧɵɯ ɝɚɡɨɨɛɪɚɡɧɵɯ ɜɟɳɟɫɬɜ: 
            ɯɦ = ହ−ଵସ 21,5130=645,3 ɦ 

 
5.4 Ɋɚɫɱɟɬ ɨɩɚɫɧɨɣ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ 

 
Ɂɧɚɱɟɧɢɟ ɨɩɚɫɧɨɣ ɫɤɨɪɨɫɬɢ ɢɦ(ɦ/ɫ) ɧɚ ɭɪɨɜɧɟ ɮɥɸɝɟɪɚ (ɨɛɵɱɧɨ 10 ɦ ɨɬ 

ɭɪɨɜɧɹ ɡɟɦɥɢ), ɩɪɢ ɤɨɬɨɪɨɣ ɞɨɫɬɢɝɚɟɬɫɹ ɧɚɢɛɨɥɶɲɟɟ ɡɧɚɱɟɧɢɟ ɩɪɢɡɟɦɧɨɣ 
ɤɨɧɰɟɧɬɪɚɰɢɢ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɫɦ, ɜ ɫɥɭɱɚɟ f <100, ɩɪɢ ϑɦ > ʹ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ: 

 𝑢ɦ = 𝜗ɦሺͳ + Ͳ,ͳʹ√𝑓ሻ                                                                                   (25) 
             uɦ = ʹ,ͳͺ(ͳ + Ͳ,ͳʹ√Ͳ,͸ͺ) = ʹ,Ͷ ɦ ɫ.⁄  
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5.5 Ɋɚɫɱɟɬ ɩɪɢɡɟɦɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɩɪɢ 
ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ 

 
Ɇɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɩɪɢɡɟɦɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɜɪɟɞɧɨɝɨ ɜɟɳɟɫɬɜɚ ɫɦɢ 

(ɦɝ/ɦ3) ɩɪɢ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ ɢ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ u 
(ɦ/ɫ), ɨɬɥɢɱɚɸɳɟɣɫɹ ɨɬ ɨɩɚɫɧɨɣ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ uɦ (ɦ/ɫ), ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ: 

 
ɋɦ୳ = rCɦ                                                                                                   (25) 

 
ɝɞɟ r – ɛɟɡɪɚɡɦɟɪɧɚɹ ɜɟɥɢɱɢɧɚ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɨɬɧɨɲɟɧɢɹ u/uɦ. 

ɋɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ ɜ ɝɨɪɨɞɟ Ʉɪɚɫɧɨɹɪɫɤ u=2.3 → 
u/uɦ.=2.3/2.4=0,96ɦ/ɫ; 
ɉɪɢ u/uɦ ≤ ͳ, ɛɟɡɦɚɪɡɦɟɪɧɚɹ ɜɟɥɢɱɢɧɚ r ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 r = Ͳ,͸͹ሺu uɦ⁄ ሻ + ͳ,͸͹ሺu/uɦሻଶ − ͳ,͵Ͷሺu uɦ⁄ ሻଷ 

 r = Ͳ,͸͹ሺͲ,ͻ͸ሻ + ͳ,͸͹ሺͲ,ͻ͸ሻଶ − ͳ,͵ͶሺͲ,ͻ͸ሻଷ = Ͳ,ͻͻͺ 
 

1. Ⱦɥɹ ɬɜɟɪɞɵɯ ɱɚɫɬɢɰ: 
            C୫୳ = Ͳ,ͻͻͺͳ,͹ͷ = ͳ,͹Ͷ͸ ɦɝ ɦଷ⁄  

 
2. Ⱦɥɹ ɨɤɫɢɞɚ ɚɡɨɬɚ NO: 
            C୫୳ = Ͳ,ͻͻͺͲ,ͲͲͲ͹ = Ͳ,ͲͲͲ͸ͻͺ ɦɝ ɦଷ⁄  
 
3. Ⱦɥɹ ɞɢɨɤɫɢɞɚ ɚɡɨɬɚ NOଶ: 
            C୫୳ = Ͳ,ͻͻͺͲ,ͲͲͶ͵ = Ͳ,ͲͲͶʹͻ ɦɝ ɦଷ⁄  
 
4. Ⱦɥɹ ɞɢɨɤɫɢɞɚ ɫɟɪɵ SOଶ: 
           C୫୳ = Ͳ,ͻͻͺͲ,ͳͳ = Ͳ,ͳͲͻͺ ɦɝ ɦଷ⁄  
 
5. Ⱦɥɹ ɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ ɋɈ: 
           C୫୳ = Ͳ,ͻͻͺͲ,Ͷ͸ = Ͳ,Ͷͷͻ ɦɝ ɦଷ⁄  
 
6. Ⱦɥɹ ɛɟɧɡ(ɚ)ɩɢɪɟɧɚ: 
           C୫୳ = Ͳ,ͻͻͺͳ,ͻͷͳͲ−଺ = ͳ,ͻͶ͸ͳͲ−଺ ɦɝ ɦଷ⁄  
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Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɢɫɬɨɱɧɢɤɚ ɜɵɛɪɨɫɚ ɯɦɢ (ɦ), ɧɚ ɤɨɬɨɪɨɦ ɩɪɢ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ 
u ɢ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ ɩɪɢɡɟɦɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ 
ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɞɨɫɬɢɝɚɟɬ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ ɫɦɢ (ɦɝ/ɦ3), ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɩɨ ɮɨɪɦɭɥɟ: 

 Xɦ୳ = pxɦ                              (26) 
 

ɝɞɟ ɪ – ɛɟɡɪɚɡɦɟɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɨɬɧɨɲɟɧɢɹ 
u/uɦ, ɩɪɢ 0,25<u/uɦ≤ 1, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

ɪ = ͺ,Ͷ͵ሺͳ − u uɦ⁄ ሻହ + ͳ 
 

ɪ = ͺ,Ͷ͵ሺͳ − Ͳ,ͻ͸ሻହ + ͳ = ͳ 
 

ɯ୫୳ = ɯɦ 
 
5.6 Ɋɚɫɱɟɬ ɩɪɢɡɟɦɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ ɧɚ ɪɚɡɥɢɱɧɵɯ ɪɚɫɫɬɨɹɧɢɹɯ ɨɬ 

ɢɫɬɨɱɧɢɤɚ ɜɵɛɪɨɫɨɜ. 
 

ɉɪɢ ɨɩɚɫɧɨɣ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ 𝑢ɦɩɪɢɡɟɦɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ 
ɫ (ɦɝ/ɦ3) ɜ ɚɬɦɨɫɮɟɪɟ ɩɨ ɨɫɢ ɮɚɤɟɥɚ ɜɵɛɪɨɫɚ ɧɚ ɪɚɡɥɢɱɧɵɯ ɪɚɫɫɬɨɹɧɢɹɯ ɯ (ɦ) ɨɬ 
ɢɫɬɨɱɧɢɤɚ ɜɵɛɪɨɫɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 
C=s1Cɦ                      (26) 

 

ɝɞɟ s1 - ɛɟɡɪɚɡɦɟɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɨɬɧɨɲɟɧɢɹ 
x/xɦ ɢ ɤɨɷɮɮɢɰɢɟɧɬɚ F ɮɨɪɦɭɥɚɦ: 
 sଵ = ଵ.ଵଷ଴.ଵଷሺ𝑥/𝑥𝑀ሻమ+ଵ  ˒˓иͳ < xxM ≤ ͺ                                                                (27) 

 sଵ = ͵ሺ xxMሻସ − ͺሺ xxMሻଷ + ͸ሺ xxMሻଶ ˒˓и xxM  ≤ ͳ                                               (28) 

 
ɇɚɣɞɟɦ ɩɪɢɡɟɦɧɭɸ ɤɨɧɰɟɧɬɪɚɰɢɸ ɜɪɟɞɧɵɯ ɝɚɡɨɨɛɪɚɡɧɵɯ ɜɟɳɟɫɬɜ Ci 

(ɦɝ/ɦ3) ɧɚ ɪɚɫɫɬɨɹɧɢɹɯ 100; 200; 322,65; 645,3; 750; 850 ɦɟɬɪɨɜ ɨɬ ɢɫɬɨɱɧɢɤɚ 
ɜɵɛɪɨɫɨɜ. 

Ⱦɥɹ ɝɚɡɨɨɛɪɚɡɧɵɯ ɜɟɳɟɫɬɜ (NO, NO2, SO2, CO, ɛɟɧɡ(ɚ)ɩɢɪɟɧ): 
 

ɯଵ=100 ɦ           𝑥 𝑥ɦ⁄ = Ͳ,ͳͷͷ 
 
ɯଶ=200 ɦ           𝑥 𝑥ɦ⁄ = Ͳ,͵ͳ 
 
ɯଷ=322,65 ɦ        𝑥 𝑥ɦ⁄ =0,5 
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ɯସ=645,3 ɦ         𝑥 𝑥ɦ⁄ = ͳ 
 
ɯହ=750 ɦ         𝑥 𝑥ɦ⁄ = ͳ,ͳ͸ 
 
ɯ଺=850ɦ          𝑥 𝑥ɦ⁄ = ͳ,͵ʹ 
 
S1=3(0,155)4-8(0,155)3+6(0,155)2=0,12 
 
S2=3(0,31)4-8(0,31)3+6(0,31)2=0,37 
 
S3=3(0,5)4-8(0,5)3+6(0,5)2=0,69 
 
S4=3(1)4-8(1)3+6(1)2=1 
 

S5=
ଵ,ଵଷ଴,ଵଷሺଵ,ଵ଺ሻమ+ଵ=0,96 

 

S6=
ଵ,ଵଷ଴,ଵଷሺଵ,ଷଶሻమ+ଵ=0,92 

 
Ʉɨɧɰɟɧɬɪɚɰɢɢ NO ɧɚ ɪɚɡɥɢɱɧɵɯ ɪɚɫɫɬɨɹɧɢɹɯ: 
         Сଵ=0,120,0007=0,000084 ɦɝ/ɦ3 

         Сଶ=0,370,0007=0,00026 ɦɝ/ɦ3 

         Сଷ=0,690,0007=0,00048 ɦɝ/ɦ3 

         Сସ=10,0007=0,0007 ɦɝ/ɦ3 

 
       Сହ=0,960,0007=0,00067 ɦɝ/ɦ3 

         С଺=0,920,0007=0,00064  ɦɝ/ɦ3 

 
Ʉɨɧɰɟɧɬɪɚɰɢɢ NOଶɧɚ ɪɚɡɥɢɱɧɵɯ ɪɚɫɫɬɨɹɧɢɹɯ: 
         Сଵ=0,120,0043=0,00051 ɦɝ/ɦ3 

         Сଶ=0,370,0043=0,0016 ɦɝ/ɦ3 

         Сଷ=0,690,0043=0,003 ɦɝ/ɦ3 
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        Сସ=10,0043=0,0043 ɦɝ/ɦ3 

         Сହ=0,960,0043=0,00413 ɦɝ/ɦ3 

         С଺=0,920,0043=0,00396 ɦɝ/ɦ3 

 
Ʉɨɧɰɟɧɬɪɚɰɢɢ SOଶɧɚ ɪɚɡɥɢɱɧɵɯ ɪɚɫɫɬɨɹɧɢɹɯ: 
          Сଵ=0,120,11=0,0132 ɦɝ/ɦ3 

          Сଶ=0,370,11=0,041 ɦɝ/ɦ3 

          Сଷ=0,690,11=0,076 ɦɝ/ɦ3 

          Сସ=10,11=0,11 ɦɝ/ɦ3 

         Сହ=0,960,11=0,106 ɦɝ/ɦ3 

         С଺=0,920,11=0,101 ɦɝ/ɦ3 

 

Ʉɨɧɰɟɧɬɪɚɰɢɢ CO ɧɚ ɪɚɡɥɢɱɧɵɯ ɪɚɫɫɬɨɹɧɢɹɯ: 
 

Сଵ=0,120,46=0,055 ɦɝ/ɦ3 

           Сଶ=0,370,46=0,17 ɦɝ/ɦ3 

 
Сଷ=0,690,46=0,32 ɦɝ/ɦ3 

 
Сସ=10,46=0,46 ɦɝ/ɦ3 

 
Сହ=0,960,46=0,44 ɦɝ/ɦ3 

 
С଺=0,920,46=0,42 ɦɝ/ɦ3 

 

Ʉɨɧɰɟɧɬɪɚɰɢɢ ɛɟɧɡ(ɚ)ɩɢɪɟɧɚ ɧɚ ɪɚɡɥɢɱɧɵɯ ɪɚɫɫɬɨɹɧɢɹɯ: 
 
Сଵ=0,121,95ͳͲ−଺=0,234ͳͲ−଺ ɦɝ/ɦ3 

 
Сଶ=0,371,95ͳͲ−଺=0,72ͳͲ−଺ ɦɝ/ɦ3 

 
Сଷ=0,691,95ͳͲ−଺=1,34 ͳͲ−଺ ɦɝ/ɦ3 
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Сସ=1,95ͳͲ−଺=1,95ͳͲ−଺ ɦɝ/ɦ3 

 
Сହ=0,961,95ͳͲ−଺=1,87ͳͲ−଺ ɦɝ/ɦ3 

 
С଺=0,921,95ͳͲ−଺=1,79ͳͲ−଺ ɦɝ/ɦ3 

 

Ⱦɥɹ ɬɜɟɪɞɵɯ ɱɚɫɬɢɰ (ɉɵɥɶ ɧɟɨɪɝɚɧɢɱɟɫɤɚɹ: ɧɢɠɟ 20% ɞɜɭɨɤɢɫɢ ɤɪɟɦɧɢɹ): 
 

ɯଵ=100 ɦ           𝑥 𝑥ɦ⁄ = Ͳ,͵ͳ 
 
ɯଶ=200 ɦ           𝑥 𝑥ɦ⁄ = Ͳ,͸ʹ 
 
ɯଷ=322,65 ɦ        𝑥 𝑥ɦ⁄ =1 
 
ɯସ=645,3 ɦ         𝑥 𝑥ɦ⁄ = ʹ 
 
ɯହ=750 ɦ         𝑥 𝑥ɦ⁄ = ʹ,͵ʹ 
 
ɯ଺=850ɦ          𝑥 𝑥ɦ⁄ = ʹ,͸͵ 
 
S1=3(0,31)4-8(0,31)3+6(0,31)2=0,365 
 
S2=3(0,62)4-8(0,62)3+6(0,62)2=0,85 
 
S3=3(1)4-8(1)3+6(1)2=1 
 

S4=
ଵ,ଵଷ଴,ଵଷሺଶሻమ+ଵ=0,74 

S5=
ଵ,ଵଷ଴,ଵଷሺଶ,ଷଶሻమ+ଵ=0,66 

 

S6=
ଵ,ଵଷ଴,ଵଷሺଶ,଺ଷሻమ+ଵ=0,59 

 
Ʉɨɧɰɟɧɬɪɚɰɢɢ ɩɵɥɢ ɧɟɨɪɝɚɧɢɱɟɫɤɨɣ ɫ ɫɨɞɟɪɠɚɧɢɟɦ ɞɜɭɨɤɢɫɢ ɤɪɟɦɧɢɹ 

ɧɢɠɟ 20% ɧɚ ɪɚɡɥɢɱɧɵɯ ɪɚɫɫɬɨɹɧɢɹɯ: 
 
Сଵ=0,3651,75=0,64 ɦɝ/ɦ3 

 
Сଶ=0,851,75=1,49 ɦɝ/ɦ3 

 
Сଷ=11,75=1,75 ɦɝ/ɦ3 
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Сସ=0,741,75=1,29 ɦɝ/ɦ3 

 
Сହ=0,661,75=1,155 ɦɝ/ɦ3 

 
С଺=0,591,75=1,03 ɦɝ/ɦ3 
 

Ɍɚɛɥɢɰɚ 16 – Ɇɚɤɫɢɦɚɥɶɧɵɟ ɩɪɢɡɟɦɧɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɪɚɫɫɬɨɹɧɢɹ 

Ɋɚɫɫɬ
ɨɹɧɢɟ, 

ɦ 

Ɂɚɝɪɹɡɧɹɸɳɟɟ ɜɟɳɟɫɬɜɨ, ɦɝ/ɦ3 

NO NO2 SO2 CO 
Ȼɟɧɡ(ɚ)ɩɢɪɟɧ, 

·ͳͲ−଺ 

ɉɵɥɶ 
ɧɟɨɪɝɚɧɢɱɟɫɤɚɹ 

(<20% SiOଶ) 
100 0,000084 0,00051 0,0132 0,055 0,234 0,64 

200 0,00026 0,0016 0,041 0,17 0,72 1,49 

322,65 0,00048 0,003 0,076 0,32 1,34 1,75 

645,3 0,0007 0,0043 0,11 0,46 1,95 1,29 

750 0,00067 0,00413 0,106 0,44 1,87 1,155 

850 0,00064 0,00396 0,101 0,42 1,79 1,03 

 
5.7 Ɋɚɫɱɟɬ ɮɨɧɨɜɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɟ 
 

Ɏɨɧɨɜɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

ɋɮɨɧ=0,9·ПДКɦ.ɪ.                                 (29) 

 
Ⱦɥɹ ɩɵɥɢ ɧɟɨɪɝɚɧɢɱɟɫɤɨɣ, ɧɢɠɟ 20% ɞɜɭɨɤɢɫɢ ɤɪɟɦɧɢɹ ПДКɦ.ɪ.=0,5 ɦɝ/ɦ3 

 
ɋɮɨɧ=0,950,15+=0,1425 ɦɝ/ɦ3 

 
Ⱦɥɹ NO ПДКɦ.ɪ.=0,4 ɦɝ/ɦ3 

 
ɋɮɨɧ=0,90,4=0,36 ɦɝ/ɦ3 

 
Ⱦɥɹ NO2

 ПДКɦ.ɪ.=0,2 ɦɝ/ɦ3 

 
ɋɮɨɧ=0,90,2=0,18 ɦɝ/ɦ3 

 

Ⱦɥɹ SO2 ПДКɦ.ɪ.=0,5 ɦɝ/ɦ3 
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ɋɮɨɧ=0,90,5=0,45 ɦɝ/ɦ3 

 

Ⱦɥɹ ɋɈ ПДКɦ.ɪ.=5 ɦɝ/ɦ3 

 
ɋɮɨɧ=0,95=4,5 ɦɝ/ɦ3 

 
Ⱦɥɹ ɛɟɧ(ɚ)ɩɢɪɟɧɚ ПДКɦ.ɪ.=0,000001 ɦɝ/ɦ3 

 
ɋɮɨɧ=0,90,000001=0,0000009 ɦɝ/ɦ3 

 
5.8 Ɋɚɫɱɟɬ ɫɭɦɦɚɪɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɫ ɭɱɟɬɨɦ ɮɨɧɨɜɨɣ 

 
ɋɭɦɦɚɪɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 
ɋɫɭɦ=ɋɮɨɧ+ɋɦ                            (26) 

 

Ⱦɥɹ ɩɵɥɢ ɧɟɨɪɝɚɧɢɱɟɫɤɨɣ, ɧɢɠɟ 20% ɞɜɭɨɤɢɫɢ ɤɪɟɦɧɢɹ: 
 

ɯ=100 ɦ      ɋɫɭɦ=0,1425+0,64=0,7825 ɦɝ/ɦ3 

 
ɯ=200 ɦ      ɋɫɭɦ=0,1425+1,49=1,6325 ɦɝ/ɦ3 

 
ɯ=322,65 ɦ ɋɫɭɦ=0,1425+1,75=1,8925 ɦɝ/ɦ3 

 
ɯ=645,3 ɦ   ɋɫɭɦ=0,1425+1,29=1,4325 ɦɝ/ɦ3 

 
ɯ=750 ɦ      ɋɫɭɦ=0,1425+1,155=1,2975 ɦɝ/ɦ3 

 
ɯ=850 ɦ      ɋɫɭɦ=0,1425+1,03=1,1725 ɦɝ/ɦ3 

 
Ⱦɥɹ NO: 
 

ɯ=100 ɦ      ɋɫɭɦ=0,36+0,000084=0,360084 ɦɝ/ɦ3 

 
ɯ=200 ɦ      ɋɫɭɦ=0,36+0,00026=0,36026 ɦɝ/ɦ3 

 
ɯ=322,65ɦ  ɋɫɭɦ=0,36+0,00048=0,36048 ɦɝ/ɦ3 

 
ɯ=645,3 ɦ   ɋɫɭɦ=0,36+0,0007=0,3607 ɦɝ/ɦ3 

 
ɯ=750 ɦ      ɋɫɭɦ=0,36+0,00067=0,36067 ɦɝ/ɦ3 
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ɯ=850 ɦ      ɋɫɭɦ=0,36+0,00064=0,36064 ɦɝ/ɦ3 

 
Ⱦɥɹ NOଶ: 
 

ɯ=100 ɦ      ɋɫɭɦ=0,18+0,00051=0,18051 ɦɝ/ɦ3 

 
ɯ=200 ɦ      ɋɫɭɦ=0,18+0,0016=0,1816 ɦɝ/ɦ3 

 
ɯ=322,65ɦ  ɋɫɭɦ=0,18+0,003=0,183 ɦɝ/ɦ3 

 
ɯ=645,3 ɦ   ɋɫɭɦ=0,18+0,0043=0,1843 ɦɝ/ɦ3 

 
ɯ=750 ɦ      ɋɫɭɦ=0,18+0,00413=0,18413 ɦɝ/ɦ3 

 
ɯ=850 ɦ      ɋɫɭɦ=0,18+0,00396=0,18396 ɦɝ/ɦ3 

 
Ⱦɥɹ SOଶ: 
 

ɯ=100 ɦ      ɋɫɭɦ=0,45+0,0132=0,4632 ɦɝ/ɦ3 

 
ɯ=200 ɦ      ɋɫɭɦ=0,45+0,041=0,491 ɦɝ/ɦ3 

 
ɯ=322,65ɦ  ɋɫɭɦ=0,45+0,076=0,526 ɦɝ/ɦ3 

 
ɯ=645,3 ɦ   ɋɫɭɦ=0,45+0,11=0,56 ɦɝ/ɦ3 

 

ɯ=750 ɦ      ɋɫɭɦ=0,45+0,106=0,556 ɦɝ/ɦ3 

 

ɯ=850 ɦ      ɋɫɭɦ=0,45+0,101=0,551 ɦɝ/ɦ3 

 
Ⱦɥɹ ɋɈ: 
 

ɯ=100 ɦ      ɋɫɭɦ=4,5+0,055=4,555 ɦɝ/ɦ3 

 
ɯ=200 ɦ      ɋɫɭɦ=4,5+0,17=4,67 ɦɝ/ɦ3 

 
ɯ=322,65ɦ  ɋɫɭɦ=4,5+0,32=4,82 ɦɝ/ɦ3 

 
ɯ=645,3 ɦ   ɋɫɭɦ=4,5+0,46=4,96 ɦɝ/ɦ3 

 
ɯ=750 ɦ      ɋɫɭɦ=4,5+0,44=4,94 ɦɝ/ɦ3 

 
ɯ=850 ɦ      ɋɫɭɦ=4,5+0,42=4,92 ɦɝ/ɦ3 



 
 

56 
 

 
Ⱦɥɹ ɛɟɧɡ(ɚ)ɩɢɪɟɧɚ: 
 

ɯ=100 ɦ      ɋɫɭɦ=(0,9+0,234)ͳͲ−଺=1,134ͳͲ−଺ ɦɝ/ɦ3 

 
ɯ=200 ɦ      ɋɫɭɦ=(0,9+0,72)ͳͲ−଺=1,62ͳͲ−଺ ɦɝ/ɦ3 

 
ɯ=322,65ɦ  ɋɫɭɦ=(0,9+1,34)ͳͲ−଺=2,24ͳͲ−଺ ɦɝ/ɦ3 

 
ɯ=645,3 ɦ   ɋɫɭɦ=(0, 9+1,95)ͳͲ−଺=2,85ͳͲ−଺ ɦɝ/ɦ3 

 
ɯ=750 ɦ      ɋɫɭɦ=(0, 9+1,87)ͳͲ−଺=2,77ͳͲ−଺ ɦɝ/ɦ3 

 
ɯ=850 ɦ      ɋɫɭɦ=(0, 9+1,79)ͳͲ−଺=2,69ͳͲ−଺ ɦɝ/ɦ3 
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Ɍɚɛɥɢɰɚ 16 – ɉɪɢɡɟɦɧɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɫ ɭɱɟɬɨɦ ɮɨɧɨɜɵɯ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɪɚɫɫɬɨɹɧɢɹ 

Ɋɚɫɫɬ
ɨɹɧɢɟ, 

ɦ 

Ɂɚɝɪɹɡɧɹɸɳɟɟ ɜɟɳɟɫɬɜɨ, ɦɝ/ɦଷ 

NO NO2 SO2 CO 
Ȼɟɧɡ(ɚ)ɩɢɪɟɧ, 

ͳͲ−଺ 

ɉɵɥɶ 
ɧɟɨɪɝɚɧɢɱɟɫɤɚ

ɹ 
(<20% SiOଶ) 

100 0,360084 0,18051 0,4632 4,555 1,134 0,7825 

200 0,36026 0,1816 0,491 4,67 1,62 1,6325 

322,65 0,36048 0,183 0,526 4,82 2,24 1,8925 

645,3 0,3607 0,1843 0,56 4,96 2,85 1,4325 

750 0,36067 0,18413 0,556 4,94 2,77 1,2975 

850 0,36064 0,18396 0,551 4,92 2,69 1,1725 

 
5.9 Ɋɚɫɱɟɬ ɩɪɢɡɟɦɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɜ ɞɨɥɹɯ ɉȾɄ 

 
ɉɪɢɡɟɦɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɜ ɞɨɥɹɯ ɉȾɄ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

q=
ɋɫɭɦ

ɉȾɄ
                              (30) 

 
Ⱦɥɹ ɩɵɥɢ ɧɟɨɪɝɚɧɢɱɟɫɤɨɣ, ɧɢɠɟ 20% ɞɜɭɨɤɢɫɢ ɤɪɟɦɧɢɹ (ПДКɦ.ɪ.=0,5): 

 
ɯ=100ɦ      q=0,7825/0,5=1,565 
 
ɯ=200ɦ      q=1,6325/0,5=3,265 
 
ɯ=322,65ɦ q=1,8925/0,5=3,785 
 
ɯ=645,3ɦ   q =1,4325/0,5=2,865 
 
ɯ=750ɦ      q=1,2975/0,5=2,595 
 
ɯ=850ɦ      q=1,1725/0,5=2,345 

 
Ⱦɥɹ NO (ПДКɦ.ɪ.=0,4): 

 
ɯ=100ɦ      q=0,360084/0,4=0,90021 
 
ɯ=200ɦ      q=0,36026/0,4=0,90065 
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ɯ=322,65ɦ q=0,36048/0,4=0,9012 
 
ɯ=645,3ɦ   q =0,3607/0,4=0,90175 
 
ɯ=750ɦ      q=0,36067/0,4=0,9017 
 
ɯ=850ɦ      q=0,36064/0,4=0,9016 

 
 Ⱦɥɹ NOଶ (ПДКɦ.ɪ.=0,2): 

 
ɯ=100ɦ      q=0,18051/0,2=0,9025 
 
ɯ=200ɦ      q=0,1816/0,2=0,908 
 
ɯ=322,65ɦ q=0,183/0,2=0,915 
 
ɯ=645,3ɦ   q =0,1843/0,2=0,921 
 
ɯ=750ɦ      q=0,18413/0,2=0,9206 
 
ɯ=850ɦ      q=0,18396/0,2=0,9198 

 
 Ⱦɥɹ SOଶ  (ПДКɦ.ɪ.=0,45): 

 
ɯ=100ɦ     q=0,4632/0,45=1,03 
 
ɯ=200ɦ     q=0,491/0,45=1,09 
 
ɯ=322,65   q=0,526/0,45=1,17 
 
ɯ=645,3ɦ  q =0,56/0,45=1,24 
 
ɯ=750ɦ     q=0,556/0,45=1,23 
 
ɯ=850ɦ     q=0,551/0,45=1,13 

 
 Ⱦɥɹ ɋɈ (ПДКɦ.ɪ.=5): 

 
ɯ=100ɦ     q=4,555/5=0,911 
 
ɯ=200ɦ     q=4,67/5=0,934 
 
ɯ=322,65ɦ q=4,82/5=0,964 
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ɯ=645,3ɦ   q =4,96/5=0,992 
 
ɯ=750ɦ      q=4,94/5=0,988 
 
ɯ=850ɦ      q=4,92/5=0,984 

 
 Ⱦɥɹ ɛɟɧɡ(ɚ)ɩɢɪɟɧɚ  (ПДКɦ.ɪ.=1∗ ͳͲ−଺): 

 
ɯ=100ɦ      q=1,134ͳͲ−଺/1ͳͲ−଺=1,134 
 
ɯ=200ɦ      q=1,62ͳͲ−଺/1ͳͲ−଺=1,62 
 
ɯ=322,65ɦ  q=2,24ͳͲ−଺/1ͳͲ−଺=2,24 
 
ɯ=645,3ɦ   q =2,85ͳͲ−଺/1ͳͲ−଺=2,85 
 
ɯ=750ɦ      q=2,77ͳͲ−଺/1ͳͲ−଺=2,77 
 
ɯ=850ɦ      q=2,69ͳͲ−଺/1ͳͲ−଺=2,69 

 
Ɍɚɛɥɢɰɚ 17 – Ɂɧɚɱɟɧɢɹ ɩɪɢɡɟɦɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ ɜ ɞɨɥɹɯ ɉȾɄ 

Ɋɚɫɫɬɨ
ɹɧɢɟ, ɦ 

Ɂɚɝɪɹɡɧɹɸɳɟɟ ɜɟɳɟɫɬɜɨ 

NO NO2 SO2 CO Ȼɟɧɡ(ɚ)ɩɢɪɟɧ 
ɉɵɥɶ 

ɧɟɨɪɝɚɧɢɱɟɫɤɚɹ 
(<20% SiOଶ) 

100 0,90021 0,9025 1,03 0,9025 1,03 1,565 

200 0,90065 0,908 1,09 0,908 1,09 3,265 

322,65 0,9012 0,915 1,17 0,915 1,17 3,785 

645,3 0,90175 0,921 1,24 0,921 1,24 2,865 

750 0,9017 0,9206 1,23 0,9206 1,23 2,595 

850 0,9016 0,9198 1,13 0,9198 1,13 2,345 
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6 Ɋɚɫɱɟɬ ɨɛɪɚɡɨɜɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɩɨɫɥɟ ɦɟɪɨɩɪɢɹɬɢɣ ɢ 
ɩɨɞɛɨɪ ɨɛɨɪɭɞɨɜɚɧɢɹ 

 
6.1 ɉɨɞɛɨɪ ɩɚɪɨɝɟɧɟɪɚɬɨɪɚ 

 
ɉɚɪɨɝɟɧɟɪɚɬɨɪ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɪɚɛɨɬɵ ɨɬɤɪɵɬɵɦ ɩɚɪɨɦ ɞɥɹ ɩɪɨɝɪɟɜɚ, 

ɞɟɡɢɧɮɟɤɰɢɢ, ɨɱɢɫɬɤɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɦɚɲɢɧ, ɪɚɡɦɨɪɚɠɢɜɚɧɢɹ ɬɪɭɛ, ɫɧɟɝɚ, 
ɧɚɥɟɞɢ, ɪɚɡɨɝɪɟɜɚ ɫɵɩɭɱɢɯ ɦɚɬɟɪɢɚɥɨɜ ɢ ɬ.ɩ. Ⱦɨɫɬɨɢɧɫɬɜɨɦ ɩɚɪɨɝɟɧɟɪɚɬɨɪɚ 
ɹɜɥɹɟɬɫɹ: ɤɨɦɩɚɤɬɧɨɫɬɶ, ɦɚɥɵɣ ɜɟɫ, ɦɨɛɢɥɶɧɨɫɬɶ, ɫɩɨɫɨɛɧɨɫɬɶ ɛɵɫɬɪɨɝɨ ɜɵɯɨɞɚ 
ɧɚ ɪɚɛɨɱɢɣ ɪɟɠɢɦ, ɜɡɪɵɜɨɛɟɡɨɩɚɫɧɨɫɬɶ ɤɨɬɥɚ, ɷɧɟɪɝɨɧɟɡɚɜɢɫɢɦɨɫɬɶ ɨɬ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ.  

ɉɨɫɥɟ ɡɚɩɭɫɤɚ ɩɚɪɨɝɟɧɟɪɚɬɨɪ ɪɚɛɨɬɚɟɬ ɜ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ ɩɪɢ 
ɩɨɥɧɨɦ ɤɨɧɬɪɨɥɟ ɡɚ ɪɚɛɨɬɨɣ ɝɨɪɟɥɤɢ, ɬɟɦɩɟɪɚɬɭɪɨɣ ɢ ɞɚɜɥɟɧɢɟɦ ɩɚɪɚ ɜ 
ɡɦɟɟɜɢɤɟ, ɧɚɥɢɱɢɟɦ ɜɨɞɵ ɜ ɩɢɬɚɬɟɥɶɧɨɣ ɟɦɤɨɫɬɢ ɢ ɧɟ ɬɪɟɛɭɟɬ ɩɨɫɬɨɹɧɧɨɝɨ 
ɤɨɧɬɪɨɥɹ ɫɨ ɫɬɨɪɨɧɵ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ.  

ɉɚɪɨɝɟɧɟɪɚɬɨɪ ɫɦɨɧɬɢɪɨɜɚɧ ɧɚ ɚɜɬɨɦɨɛɢɥɶɧɨɦ ɞɜɭɯɨɫɧɨɦ ɩɪɢɰɟɩɟ 
ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶɸ 2500ɤɝ, ɨɫɧɚɳɟɧ ɩɢɬɚɬɟɥɶɧɨɣ ɟɦɤɨɫɬɶɸ ɞɥɹ ɜɨɞɵ, 
ɟɦɤɨɫɬɶɸ ɞɥɹ ɞɢɡɬɨɩɥɢɜɚ, ɛɟɧɡɨɝɟɧɟɪɚɬɨɪɨɦ ɢ ɜɨɡɞɭɲɧɵɦ ɤɨɦɩɪɟɫɫɨɪɨɦ ɞɥɹ 
ɩɪɨɞɭɜɤɢ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɩɚɪɨɝɟɧɟɪɚɬɨɪɚ. ȼɫɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɧɚɯɨɞɢɬɫɹ ɜɧɭɬɪɢ ɭɬɟɩɥɟɧɧɨɝɨ ɛɥɨɤ ɛɨɤɫɚ ɫ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɨɛɨɝɪɟɜɨɦ.  

ɉɚɪɨɝɟɧɟɪɚɬɨɪ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɚɜɬɨɦɨɛɢɥɟɦ.  
 
Ɍɚɛɥɢɰɚ 18 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɚɪɨɝɟɧɟɪɚɬɨɪɚ ɉȽ-300ɀɆ2 

Ɍɟɩɥɨɜɚɹ ɦɨɳɧɨɫɬɶ (ɤȼɬ) 150 

Ⱦɢɚɩɚɡɨɧ ɪɚɛɨɱɟɝɨ ɞɚɜɥɟɧɢɹ, ɤɝ/ɫɦ 0,25 

ɗɤɜɢɜɚɥɟɧɬɧɚɹ ɩɚɪɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ (ɬ/ɱ) 0,3 

Ʉɨɥɢɱɟɫɬɜɨ ɩɚɪɨɜɵɯ ɜɵɯɨɞɨɜ 2 

Ɋɚɫɯɨɞ ɜɨɞɵ (ɥ/ɦɢɧ) 2,5 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ (ɥ/ɱ) 17 

Ɍɢɩ ɬɨɩɥɢɜɚ ɞɢɡɟɥɶɧɨɟ 

ȼɟɫ ɭɫɬɚɧɨɜɤɢ (ɬ) 1,5 

Ɋɚɡɦɟɪɵ: – ɞɥɢɧɚ (ɦ) 2,5 

– ɲɢɪɢɧɚ (ɦ) 1,6 

– ɜɵɫɨɬɚ (ɦ) 1,1 
 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɰɟɯɚ ɜ ɝɨɞ ɫɨɫɬɚɜɥɹɟɬ 45000 ɦଷ . ɉɨ ɬɪɭɞɨɜɨɦɭ 
ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɭ ɊɎ ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ ɞɧɟɣ ɜ ɝɨɞɭ ɫɨɫɬɚɜɥɹɟɬ 260, ɬɟɦ 
ɫɚɦɵɦ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɜ ɞɟɧɶ ɩɨɥɭɱɚɟɬɫɹ ɪɚɜɧɨɣ 173 ɦଷ. ɐɟɯ ɪɚɛɨɬɚɟɬ ɩɨ 
ɞɜɭɯɫɦɟɧɧɨɦɭ ɪɟɠɢɦɭ, ɤɚɠɞɚɹ ɫɦɟɧɚ ɫɨɫɬɚɜɥɹɟɬ 8 ɱɚɫɨɜ, ɢɫɯɨɞɹ ɢɡ ɷɬɨɝɨ, 
ɧɚɯɨɞɢɦ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɨɞɧɨɣ ɫɦɟɧɵ ɪɚɜɧɨɣ 86,5 ɦଷ , ɚ 
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ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɨɞɧɨɝɨ ɱɚɫɚ ɪɚɛɨɬɵ 10,81 ɦଷ /ɱ. ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɧɚ 
ɩɪɟɞɩɪɢɹɬɢɢ ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɨɜɢɬɶ ɨɞɢɧ ɩɚɪɨɝɟɧɟɪɚɬɨɪ ɬɢɩɚ ɉȽ-300ɀɆ2. 

 
6.2 Ɋɚɛɨɬɚ ɩɚɪɨɝɟɧɟɪɚɬɨɪɚ ɬɢɩɚ ɉȽ-300ɀɆ2 

 
Ⱦɥɹ ɬɟɩɥɨɜɥɚɠɧɨɫɬɧɨɣ ɨɛɪɚɛɨɬɤɢ ɩɥɢɬ ɩɟɪɟɤɪɵɬɢɹ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ 

ɮɭɧɤɰɢɨɧɢɪɭɟɬ ɨɞɢɧ ɩɚɪɨɝɟɧɟɪɚɬɨɪ ɉȽ-300ɀɆ2. 
Ɉɫɨɛɟɧɧɨɫɬɶɸ ɩɚɪɨɝɟɧɟɪɚɬɨɪɨɜ ɫɟɪɢɢ ST ɹɜɥɹɟɬɫɹ: 
 Ⱦɚɜɥɟɧɢɟ ɝɚɡɨɜɨɡɞɭɲɧɨɣ ɫɦɢɟɫɢ – ɞɨ 0,7 ɚɬɦ; 
 Ɍɟɦɩɟɪɚɬɭɪɚ ɩɚɪɚ – ɞɨ 150°ɋ; 
 Ɇɝɧɨɜɟɧɧɵɣ ɡɚɩɭɫɤ (30 ɫɟɤɭɧɞ) ɢ ɦɝɧɨɜɟɧɧɨɟ ɜɵɤɥɸɱɟɧɢɟ; 
 ɄɉȾ – 99%; 
 Ɍɨɩɥɢɜɨ – ɞɢɡɟɥɶɧɨɟ ɬɨɩɥɢɜɨ; 
 ɗɤɨɧɨɦɢɹ ɬɨɩɥɢɜɚ – ɧɟ ɦɟɧɟɟ 50% ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɬɪɚɞɢɰɢɨɧɧɵɦɢ 

ɫɢɫɬɟɦɚɦɢ; 
 ɇɟ ɬɪɟɛɭɟɬ ɞɵɦɨɜɨɣ ɬɪɭɛɵ ɢ ɫɩɟɰɢɚɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɣ 
 ɇɟ ɬɪɟɛɭɟɬ ɫɩɟɰɢɚɥɶɧɨɣ ɨɛɪɚɛɨɬɤɢ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ 
 ɇɟ ɪɟɝɢɫɬɪɢɪɭɟɬɫɹ ɜ Ʉɨɬɥɨɧɚɞɡɨɪɟ; 
 ɋɬɚɰɢɨɧɚɪɧɨɟ ɢ ɦɨɛɢɥɶɧɨɟ (ɤɨɧɬɟɣɧɟɪɧɨɟ) ɢɫɩɨɥɧɟɧɢɟ 
 
Ɍɟɦ ɫɚɦɵɦ ɩɚɪɨɝɟɧɟɪɚɬɨɪ ɹɜɥɹɟɬɫɹ ɫɚɦɵɦ ɷɤɨɥɨɝɢɱɟɫɤɢ ɛɟɡɨɩɚɫɧɵɦ 

ɫɩɨɫɨɛɨɦ ɝɟɧɟɪɢɪɨɜɚɧɢɹ ɩɚɪɚ ɞɥɹ ɬɟɩɥɨɜɥɚɠɧɨɫɬɧɨɣ ɨɛɪɚɛɨɬɤɢ ɩɥɢɬ 
ɩɟɪɟɤɪɵɬɢɹ ɜ ɭɫɥɨɜɢɹɯ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɡɚɜɨɞɚ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɀȻɂ. 

ɉɚɪɨɝɟɧɟɪɚɬɨɪ ɮɭɧɤɰɢɨɧɢɪɭɟɬ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨ ɫɝɨɪɚɧɢɟ 
ɝɚɡɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ ɩɪɨɢɫɯɨɞɢɬ ɩɨɞ. ɭɩɪɚɜɥɟɧɢɟɦ ɷɥɟɤɬɪɨɧɧɨɝɨ ɤɨɧɬɪɨɥɥɟɪɚ, 
ɩɨ ɤɨɦɚɧɞɟ ɤɨɬɨɪɨɝɨ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨɞɚɱɚ ɢ ɪɚɫɩɵɥɟɧɢɟ ɜɨɞɵ ɱɟɪɟɡ 
ɮɨɪɫɭɧɤɭ ɜ ɧɢɠɧɸɸ ɱɚɫɬɶ ɤɚɦɟɪɵ, ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɫɪɟɞɭ ɪɚɫɤɚɥɟɧɧɵɯ 
ɝɚɡɨɜ, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ ɟɟ ɦɝɧɨɜɟɧɧɨɟ ɢɫɩɚɪɟɧɢɟ. Ɉɛɪɚɡɨɜɚɜɲɚɹɫɹ ɩɚɪɨɝɚɡɨɜɚɹ 
ɫɦɟɫɶ ɩɨɞɚɟɬɫɹ ɩɨɬɪɟɛɢɬɟɥɸ. ɉɪɨɞɭɤɬɵ ɫɝɨɪɚɧɢɹ ɩɪɢ ɷɬɨɦ ɫɦɟɲɢɜɚɸɬɫɹ ɫ 
ɩɚɪɨɦ ɢ ɩɨɩɚɞɚɸɬ ɜ ɡɚɤɪɵɬɭɸ ɹɦɧɭɸ ɤɚɦɟɪɭ, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ ɩɪɨɩɚɪɢɜɚɧɢɟ 
ɝɨɬɨɜɵɯ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɩɥɢɬ. ɉɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɬɟɩɥɨɜɥɚɠɧɨɫɬɧɨɣ 
ɨɛɪɚɛɨɬɤɢ, ɤɪɵɲɤɚ ɹɦɧɨɣ ɤɚɦɟɪɵ ɨɬɤɪɵɜɚɟɬɫɹ ɢ ɩɚɪɵ ɫɝɨɪɟɜɲɢɯ 
ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɩɨɩɚɞɚɸɬ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɩɨɦɟɳɟɧɢɟ ɰɟɯɚ, ɨɬɤɭɞɚ 
ɨɛɹɡɚɬɟɥɶɧɨ ɜɵɬɹɝɢɜɚɸɬɫɹ ɦɟɫɬɧɵɦ ɨɬɫɨɫɨɦ ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ. 

 
6.3 Ɋɚɫɱɟɬ ɨɛɪɚɡɨɜɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɨɬ ɩɚɪɨɝɟɧɟɪɚɬɨɪɚ 

ɬɢɩɚ ɉȽ-300ɀɆ2 
 
Ⱦɥɹ ɪɚɫɱɟɬɚ ɨɛɪɚɡɨɜɚɧɢɹ Ɂȼ ɨɬ ɩɚɪɨɝɟɧɟɪɚɬɨɪɚ ɜɨɫɩɨɥɶɡɭɟɦɫɹ ɦɟɬɨɞɢɤɨɣ 

ɨɩɪɟɞɟɥɟɧɢɹ ɜɵɛɪɨɫɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɩɪɢ ɫɠɢɝɚɧɢɢ 
ɬɨɩɥɢɜɚ ɜ ɤɨɬɥɨɚɝɪɟɝɚɬɚɯ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ ɦɟɧɟɟ 30 ɬɨɧɧ ɩɚɪɚ ɜ ɱɚɫ ɢɥɢ 
ɦɟɧɟɟ 30 Ƚɤɚɥ ɜ ɱɚɫ. [8] 
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Ⱦɚɧɨ: 
Ⱦɢɡɟɥɶɧɨɟ ɬɨɩɥɢɜɨ 
ɉɚɪɨɝɟɧɟɪɚɬɨɪ ɬɢɩɚ ɉȽ-300ɀɆ2 
Ʉɨɥɢɱɟɫɬɜɨ 1 ɲɬ 
B = 170,9 ɬ/ɝɨɞ 

maxB =23 ɥ/ɱɚɫ 
ɗɥɟɦɟɧɬɚɪɧɵɣ ɫɨɫɬɚɜ ɬɨɩɥɢɜɚ, %: 

rW 0; 

rA 0,025; 
r
kS  
r
oS  

rC  86,3 

rH 13,3 

rО 0,05 

rH 0,05 

r
iQ 42,62 Ɇɞɠ/ɤɝ 1,1=ߙ 

 
6.4 Ɋɚɫɱɟɬ ɤɨɥɢɱɟɫɬɜɚ ɜɨɡɞɭɯɚ ɧɟɨɛɯɨɞɢɦɨɝɨ ɞɥɹ ɝɨɪɟɧɢɹ 

 
Ɉɛɴɟɦ ɫɭɯɢɯ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɩɪɢ ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɭɪɚɜɧɟɧɢɸ: 
 

 
2

0 0 01ɫɝ ɝ HOV V VV                                                                                (31) 
 

ɝɞɟ V0,  ɢ  - ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɨɛɴɟɦɵ ɜɨɡɞɭɯɚ, ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɢ ɜɨɞɹɧɵɯ 
ɩɚɪɨɜ ɩɪɢ ɫɬɟɯɢɨɦɟɬɪɢɱɟɫɤɨɦ ɫɠɢɝɚɧɢɢ ɨɞɧɨɝɨ ɤɢɥɨɝɪɚɦɦɚ (1 ɧɦ3) ɬɨɩɥɢɜɚ, 
ɧɦ3/ɤɝ (ɧɦ3/ɧɦ3). 
Ⱦɥɹ ɬɜɟɪɞɨɝɨ ɢ ɠɢɞɤɨɝɨ ɬɨɩɥɢɜɚ ɪɚɫɱɟɬ ɜɵɩɨɥɧɹɸɬ ɩɨ ɯɢɦɢɱɟɫɤɨɦɭ ɫɨɫɬɚɜɭ 
ɫɠɢɝɚɟɦɨɝɨ ɬɨɩɥɢɜɚ ɩɨ ɮɨɪɦɭɥɚɦ 6. 
 

 0008890375 026500333r r r r
ɨɪкV, C,S ,H, O   

 
 

2

0 0011100214 00161r r
HOV , H, W, V  

 
 

2 2 2 2

0 00 0 00375
1866 07908

100 100

r r
ɨɪк

ɝRONHO HO

Cr,S N
VVVV, ,V, V 

 
 

0
ɝV

2

0
H OV

=0,3
; 
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ɝɞɟ Cr, Sr
op+k, Hr, Or, Nr - ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫɨɞɟɪɠɚɧɢɟ ɭɝɥɟɪɨɞɚ, ɫɟɪɵ 

(ɨɪɝɚɧɢɱɟɫɤɨɣ ɢ ɤɨɥɱɟɞɚɧɧɨɣ), ɜɨɞɨɪɨɞɚ, ɤɢɫɥɨɪɨɞɚ ɢ ɚɡɨɬɚ ɜ ɪɚɛɨɱɟɣ ɦɚɫɫɟ 
ɬɨɩɥɢɜɚ, %; 
            𝑉଴ = Ͳ,Ͳͺͺͻሺͺ͸,͵ + Ͳ,͵͹ͷͲ,͵ሻ + Ͳ,ʹ͸ͷͳ͵,͵ + Ͳ,͵͵͵Ͳ,Ͳͷ = ͳͳ,ʹ ɧɦଷ/ɤɝ 
            𝑉𝐻మை଴ = Ͳ,ͳͳͳͳ͵,͵ + Ͳ,ͲʹͳͶͲ + Ͳ,Ͳͳ͸ͳͳͳ,ʹ = ͳ,͸͸ ɧɦଷ/ɤɝ             Vɝ

଴ = ͳ,ͺ͸͸ ͺ͸,͵ + Ͳ,͵͹ͷ ∗ Ͳ,ͷͳͲͲ + Ͳ,͹ͻͳͳ,ʹ + Ͳ,ͺͲ,ͲͷͳͲͲ + ͳ,͸͸ = 

 = ͳʹ,ͳ ɧɦଷ/ɤɝ 
            Vɫɝ = ͳʹ,ͳ + ሺͳ,ͳ − ͳሻͳͳ,ʹ − ͳ,͸ = ͳͳ,ͷ͸ ɧɦଷ/ɤɝ 
 

6.5 Ɋɚɫɱɟɬ ɜɵɛɪɨɫɨɜ ɬɜɟɪɞɵɯ ɱɚɫɬɢɰ (ɫɚɠɢ) ɩɪɢ ɫɠɢɝɚɧɢɢ ɬɨɩɥɢɜɚ 
 

ȼɚɥɨɜɵɣ ɜɵɛɪɨɫ ɬɜɟɪɞɵɯ ɱɚɫɬɢɰ ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
 

         






 

100
1 Tp

ТВ BAМ 
  ɬ/ɝɨɞ    

 
ɝɞɟ Ⱥɪ - ɡɨɥɶɧɨɫɬɶ ɬɨɩɥɢɜɚ ɜ %,  

ȼ - ɤɨɥɢɱɟɫɬɜɨ ɢɡɪɚɫɯɨɞɨɜɚɧɧɨɝɨ ɬɨɩɥɢɜɚ, ɬ/ɝɨɞ: 
 - ɛɟɡɪɚɡɦɟɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɞɥɹ ɠɢɞɤɨɝɨ ɬɨɩɥɢɜɚ ɩɪɢɧɢɦɚɟɬɫɹ 0,01;  
Ɍ - ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɡɨɥɨɭɥɨɜɢɬɟɥɟɣ ɩɨ ɩɚɫɩɨɪɬɧɵɦ ɞɚɧɧɵɦ ɭɫɬɚɧɨɜɤɢ, %. 

Ɇɚɤɫɢɦɚɥɶɧɨ ɪɚɡɨɜɵɣ ɜɵɛɪɨɫ ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
 

          Gc = Ɇɬɜଵ଴లଷ଺଴଴୬୲ , ɝ/ɫ    

 
ɝɞɟ  t - ɜɪɟɦɹ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɞɟɧɶ, ɱ. 
n- ɤɨɥɢɱɟɫɬɜɨ ɞɧɟɣ ɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɩɟɪɢɨɞɟ             Ɇɬɜ = Ͳ,Ͳʹͷͳ͹Ͳ,ͻͲ,Ͳͳሺͳ − ͲͳͲͲሻ = Ͳ,ͲͶ͵ ɬ/ɝ             Gɬɜ = Ͳ,ͲͶ͵ͳͲ଺͵͸ͲͲʹ͸Ͳͳͳ = Ͳ,ͲͲͶʹ ɝ/ɫ 

 
 

6.6 Ɋɚɫɱɟɬ ɜɵɛɪɨɫɨɜ ɚɧɝɢɞɪɢɞɚ ɫɟɪɧɢɫɬɨɝɨ (ɫɟɪɵ ɞɢɨɤɫɢɞ) 
 

ȼɚɥɨɜɵɣ ɜɵɛɪɨɫ ɚɧɝɢɞɪɢɞɚ ɫɟɪɧɢɫɬɨɝɨ ɜ ɩɟɪɟɫɱɟɬɟ ɧɚ SO2 ɪɚɫɫɱɢɬɵɜɚɸɬ 
ɩɨ ɮɨɪɦɭɥɟ: 

 
      Ɇso2 = 0,02BSp(1 - so2)(1 - so2),ɬ/ɝɨɞ    
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ɝɞɟ ȼ - ɪɚɫɯɨɞ ɠɢɞɤɨɝɨ ɬɨɩɥɢɜɚ, ɬ/ɝɨɞ; 
  Sp - ɫɨɞɟɪɠɚɧɢɟ ɫɟɪɵ ɜ ɬɨɩɥɢɜɟ, %  

so2 - ɞɨɥɹ ɚɧɝɢɞɪɢɞɚ ɫɟɪɧɢɫɬɨɝɨ, ɫɜɹɡɵɜɚɟɦɨɝɨ ɥɟɬɭɱɟɣ ɡɨɥɨɣ ɬɨɩɥɢɜɚ 
(ɩɪɢ ɫɠɢɝɚɧɢɢ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ so2 = 0,02); 

so2 - ɞɨɥɹ ɚɧɝɢɞɪɢɞɚ ɫɟɪɧɢɫɬɨɝɨ, ɭɥɚɜɥɢɜɚɟɦɨɝɨ ɜ ɡɨɥɨɭɥɨɜɢɬɟɥɟ. Ⱦɥɹ 
ɫɭɯɢɯ ɡɨɥɨɭɥɨɜɢɬɟɥɟɣ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ ɧɭɥɸ. ɚ ɞɥɹ ɦɨɤɪɵɯ ɜ ɡɚɜɢɫɢɦɨɫɬɢ 
ɨɬ ɳɟɥɨɱɧɨɫɬɢ ɨɪɨɳɚɸɳɟɣ ɜɨɞɵ ɢ ɩɪɢɜɟɞɟɧɧɨɣ ɫɟɪɧɢɫɬɨɫɬɢ ɬɨɩɥɢɜɚ Sɪ

ɩp. 
Ɇɚɤɫɢɦɚɥɶɧɨ ɪɚɡɨɜɵɣ ɜɵɛɪɨɫ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

          tn

М
G so

so 




3600

106

2

2 , ɝ/ɫ    

            Ɇୱ୭ଶ = Ͳ,Ͳʹͳ͹Ͳ,ͻͲ,͵ሺͳ − Ͳ,Ͳʹሻሺͳ − Ͳሻ = ͳ ɬ/ɝ 
            Gୱ୭ଶ = ͳͳͲ଺͵͸ͲͲʹ͸Ͳͳͳ = Ͳ,Ͳͻ͹ ɝ/ɫ 

 
6.7 Ɋɚɫɱɟɬ ɜɵɛɪɨɫɨɜ ɨɤɫɢɞɨɜ ɚɡɨɬɚ 

 
ȼɚɥɨɜɵɣ ɜɵɛɪɨɫ ɨɤɫɢɞɨɜ ɚɡɨɬɚ (ɜ ɩɟɪɟɫɱɟɬɟ ɧɚ NO2), ɜɵɛɪɚɫɵɜɚɟɦɵɯ ɜ 

ɚɬɦɨɫɮɟɪɭ, ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
 

     ɆNOɯ = 0,001ȼQp
ɧɄNO2(1 - ), ɬ/ɝɨɞ    

 
ɝɞɟ  ȼ - ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ, ɬ/ɝɨɞ.  
ɄNO2 - ɩɚɪɚɦɟɬɪ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣ ɤɨɥɢɱɟɫɬɜɨ ɨɤɫɢɞɨɜ ɚɡɨɬɚ, ɨɛɪɚɡɭɸɳɢɯɫɹ ɧɚ 
1 ȽȾɠ ɬɟɩɥɚ, ɝ/ɆȾɠ.  

Ⱦɥɹ ɩɚɪɨɜɵɯ ɤɨɬɥɨɚɝɪɟɝɚɬɨɜ Ʉ ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
 
ɄNO2=0,01√Д+0,1                                                                                           (32) 

 
Ⱦ –ɮɚɤɬɢɱɟɫɤɚɹ ɩɚɪɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤɨɬɥɨɚɝɪɟɝɚɬɚ ɬ/ɱ 
 - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɫɬɟɩɟɧɶ ɫɧɢɠɟɧɢɹ ɜɵɛɪɨɫɨɜ ɨɤɫɢɞɨɜ ɚɡɨɬɚ ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɩɪɢɦɟɧɟɧɢɹ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ. ɉɪɢ ɨɬɫɭɬɫɬɜɢɢ ɬɟɯɧɢɱɟɫɤɢɯ 
ɪɟɲɟɧɢɣ  = 0; 
Qp

ɧ - ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɬɨɩɥɢɜɚ, ɆȾɠ/ɤɝ  
Ɇɚɤɫɢɦɚɥɶɧɨ ɪɚɡɨɜɵɣ ɜɵɛɪɨɫ ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
 

         
tn

M
G NO

NO 




3600

106

2

2 , ɝ/ɫ   
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ɄNO2=0,01√Ͳ, ͷ+0,1=0,11 
            M୒୓x = Ͳ,ͲͲͳͳ͹Ͳ,ͻͶʹ,͸ʹͲ,ͳͳሺͳ − Ͳሻ = Ͳ,ͺ ɬ/ɝ 

            M୒୓ଶ=Ͳ,ͺͲ,ͺ = Ͳ,͸Ͷ ɬ/ɝ 
            M୒୓ = Ͳ,ͳ͵Ͳ,ͺ = Ͳ,ͳͲͶ ɬ/ɝ 
            G୒୓x= Ͳ,ͺͳͲ଺͵͸ͲͲʹ͸Ͳͳͳ = Ͳ,Ͳ͹ͺ ɝ/ɫ 

            G୒୓ଶ = Ͳ,ͺͲ,Ͳ͹ͺ = Ͳ,Ͳ͸ʹ ɝ/ɫ 
            G୒୓ = Ͳ,ͳ͵Ͳ,Ͳ͹ͺ = Ͳ,ͲͳͲͳ ɝ/ɫ 
 

6.8 Ɋɚɫɱɟɬ ɜɵɛɪɨɫɨɜ ɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ 
 

ȼɚɥɨɜɵɣ ɜɵɛɪɨɫ ɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
 

     






 

100
1001,0 4

g
BCM

coco , ɬ/ɝɨɞ                                                               (33) 

 
ɝɞɟ Cɫo - ɜɵɯɨɞ ɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ ɩɪɢ ɫɠɢɝɚɧɢɢ ɬɨɩɥɢɜɚ, ɤɝ/ɬ ɠɢɞɤɨɝɨ ɬɨɩɥɢɜɚ 
ɢɥɢ ɤɝ/ɬɵɫ. ɦ3 ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

ɋɫɨ = g3RQp
ɧ, ɤɝ/ɬ                                                                                         (34)    

 
ɝɞɟ g3 - ɩɨɬɟɪɢ ɬɟɩɥɨɬɵ ɜɫɥɟɞɫɬɜɢɟ ɯɢɦɢɱɟɫɤɨɣ ɧɟɩɨɥɧɨɬɵ ɫɝɨɪɚɧɢɹ ɬɨɩɥɢɜɚ, % 
(ɨɪɢɟɧɬɢɪɨɜɨɱɧɨ ɞɥɹ ɦɚɡɭɬɚ ɢ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ g3= 0,5 %); 

R - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɞɨɥɸ ɩɨɬɟɪɢ ɬɟɩɥɨɬɵ ɜɫɥɟɞɫɬɜɢɟ 
ɯɢɦɢɱɟɫɤɨɣ ɧɟɩɨɥɧɨɬɵ ɫɝɨɪɚɧɢɹ ɬɨɩɥɢɜɚ, ɨɛɭɫɥɨɜɥɟɧɧɵɣ ɧɚɥɢɱɢɟɦ ɜ 
ɩɪɨɞɭɤɬɚɯ ɧɟɩɨɥɧɨɝɨ ɫɝɨɪɚɧɢɹ ɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ (ɞɥɹ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ – R = 0,5, 
ɞɥɹ ɦɚɡɭɬɚ – R = 0,65); 

g4 - ɩɨɬɟɪɢ ɬɟɩɥɨɬɵ ɜɫɥɟɞɫɬɜɢɟ ɦɟɯɚɧɢɱɟɫɤɨɣ ɧɟɩɨɥɧɨɬɵ ɫɝɨɪɚɧɢɹ 
ɬɨɩɥɢɜɚ, % (ɨɪɢɟɧɬɢɪɨɜɨɱɧɨ ɞɥɹ ɦɚɡɭɬɚ ɢ ɝɚɡɚ G4 = 0 %).  

Ɇɚɤɫɢɦɚɥɶɧɨ ɪɚɡɨɜɵɣ ɜɵɛɪɨɫ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

         3

6

3600

10

tn

M
G CO

CO 


 , ɝ/ɫ    

           𝐂𝐜𝐨 = ૙, ૞૙, ૟૞૝૛, ૟૛ = ૚૜, ૡ૞  ɤɝ/ɬ 
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          𝐌𝐜𝐨 = ૙, ૙૙૚૚૜, ૡ૞૚ૠ૙, ૢሺ૚ − ૙ሻ = ૛, ૜ ˕/ˆ 
 

     𝐆  𝐜𝐨 = ૛,૜૚૙૟૜૟૙૙૛૟૙૚૚ = ૙, ૛૛૜ ˆ/˔ 

 
6.9 Ɋɚɫɱɟɬ ɜɵɛɪɨɫɨɜ ɛɟɧɡ(ɚ)ɩɢɪɟɧɚ 

 
ȼɵɛɪɨɫ ɛɟɧɡ(ɚ)ɩɢɪɟɧɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

        ɋɛ(ɚ)ɩ=10-3 𝐑ሺ૙.૜૝+૙,૝૛૚૙−૜𝐪𝐯ሻ𝐞૜,ૡሺ𝛂−૚ሻ ɄɞɄɪɄɫɬ                                                     (35) 

 

ɝɞɟ R – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɫɩɨɫɨɛ ɪɚɫɩɵɥɢɜɚɧɢɹ ɦɚɡɭɬɚ ɞɥɹ 
ɩɚɪɨɦɟɯɚɧɢɱɟɫɤɢɯ ɮɨɪɫɭɧɨɤ R = 0,75; ɞɥɹ ɨɫɬɚɥɶɧɵɯ ɫɥɭɱɚɟɜ R = 1; 

α- ɤɨɷɮɮɢɰɢɟɧɬ ɢɡɛɵɬɤɚ ɜɨɡɞɭɯɚ ɜ ɩɪɨɞɭɤɬɚɯ ɫɝɨɪɚɧɢɹ ɧɚ ɜɵɯɨɞɟ ɢɡ 
ɬɨɩɤɢ; 

qv - ɬɟɩɥɨɧɚɩɪɹɠɟɧɢɟ ɬɨɩɨɱɧɨɝɨ ɨɛɴɟɦɚ, ɤȼɬ/ɦ3; 
Ʉɞ - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ ɧɚɝɪɭɡɤɢ ɤɨɬɥɚ ɧɚ 

ɤɨɧɰɟɧɬɪɚɰɢɸ ɛɟɧɡ(ɚ)ɩɢɪɟɧɚ ɜ ɩɪɨɞɭɤɬɚɯ ɫɝɨɪɚɧɢɹ; 
Ʉɪ - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ ɪɟɰɢɪɤɭɥɹɰɢɢ ɞɵɦɨɜɵɯ ɝɚɡɨɜ 

ɧɚ ɤɨɧɰɟɧɬɪɚɰɢɸ ɛɟɧɡ(ɚ)ɩɢɪɟɧɚ ɜ ɩɪɨɞɭɤɬɚɯ ɫɝɨɪɚɧɢɹ; 
Ʉɫɬ - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ ɫɬɭɩɟɧɱɚɬɨɝɨ ɫɠɢɝɚɧɢɹ ɧɚ 

ɤɨɧɰɟɧɬɪɚɰɢɸ ɛɟɧɡ(ɚ)ɩɢɪɟɧɚ ɜ ɩɪɨɞɭɤɬɚɯ ɫɝɨɪɚɧɢɹ. 
ȼɚɥɨɜɵɣ ɜɵɛɪɨɫ ɛɟɧɡ(ɚ)ɩɢɪɟɧɚ ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

 
Ɇɛ(ɚ)ɩ=ɋɛ(ɚ)ɩVɫɝȼɤɥ, ɝ/ɫ                                                                                (36) 

           ɋɛሺɚሻɩ = ૚૙−૜ ૚ሺ૙, ૜૝ + ૙, ૝૛૚૙−૜૚૝૞ሻˈ૜,ૡሺ૚,૚−૚ሻ ૚૚, ૠ૚, ૙૞ = 

      = ૙, ૜૜ૠ૚૙−૟ˏˆ/ːˏ૜ = ૙, ૜૜ૠ૚૙−ૢˏˆ/ˏ૜ 

          М˄ሺ˃ሻ˒ = ૙, ૜૜ૠ૚૙−ૢ૚૚, ૞૟૚ૠ૙, ૢ૚૙−૟ = ૙, ૙૙૟ૠ૚૙−૚૙ ˕/ˆ 
          𝐆˄ሺ˃ሻ˒ = ૙, ૜૜ૠ૚૙−ૢ૚૚, ૞૟૚ૠ૙, ૢ૙, ૛ૠૡ૚૙−૜ = ૚, ૡ૞૚૙−૚૙ ˆ/˔ 

 
Ɍɚɛɥɢɰɚ 18 – ɋɨɞɟɪɠɚɧɢɟ Ɂȼ ɜ ɞɵɦɨɜɵɯ ɝɚɡɚɯ ɩɚɪɨɝɟɧɟɪɚɬɨɪɚ ɉȽ-300ɀɆ2 

ȼɟɳɟɫɬɜɨ 
Ʉɨɥɢɱɟɫɬɜɨ Ɂȼ 

ɬ/ɝ ɝ/ɫ 
Ɍɜɟɪɞɵɟ ɱɚɫɬɢɰɵ 0,043 0,0042 

NO 0,104 0,010 
NO2 0,64 0,062 
SO2 1 0,097 
CO 2,3 0,223 
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Ȼɟɧɡ(ɚ)ɩɢɪɟɧ 0,006710-10 1,8510-10 
 

6.10 Ɋɚɫɱɟɬ ɤɨɥɢɱɟɫɬɜɚ ɜɨɡɞɭɯɚ, ɤɨɬɨɪɨɟ ɧɟɨɛɯɨɞɢɦɨ ɭɞɚɥɢɬɶ ɫ 
ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ 
 

Ɋɚɫɱɟɬ ɤɨɥɢɱɟɫɬɜɚ ɜɨɡɞɭɯɚ, ɤɨɬɨɪɨɟ ɧɟɨɛɯɨɞɢɦɨ ɭɞɚɥɢɬɶ ɫ ɪɚɛɨɱɟɝɨ 
ɦɟɫɬɚ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

LB=
ୋ୯ɉȾɄ−୯ɉ

                 (37) 

 
qɩ=0,3qɩɞɤ                 (38) 
 

ɝɞɟ Lɜ – ɤɨɥɢɱɟɫɬɜɨ ɜɨɡɞɭɯɚ, ɤɨɬɨɪɨɟ ɧɟɨɛɯɨɞɢɦɨ ɭɞɚɥɢɬɶ, ɦ3/ɱ; 
qɩɞɤ– ɉȾɄ ɜɟɳɟɫɬɜɚ ɜ ɜɨɡɞɭɯɟ ɪɚɛɨɱɟɣ ɡɨɧɵ, ɦɝ/ɦ3; 
qɩ– ɤɨɧɰɟɧɬɪɚɰɢɹ ɜɪɟɞɧɵɯ ɜɵɞɟɥɟɧɢɣ ɜ ɧɚɪɭɠɧɨɦ ɜɨɡɞɭɯɟ, ɦɝ/ɦ3; 
G – ɤɨɥɢɱɟɫɬɜɨ ɝɚɡɚ, ɜɵɞɟɥɢɜɲɟɝɨɫɹ ɜ ɩɨɦɟɳɟɧɢɟ, ɦɝ/ɱ. 
Ɋɚɫɱɟɬ ɤɨɥɢɱɟɫɬɜɚ ɜɨɡɞɭɯɚ, ɧɟɨɛɯɨɞɢɦɨɝɨ ɞɥɹ ɭɞɚɥɟɧɢɹ ɤɚɠɞɨɝɨ 

ɜɟɳɟɫɬɜɚ: 
1. Ɍɜɟɪɞɵɟ ɱɚɫɬɢɰɵ (ɫɚɠɚ): 
 
G=0,00495106=4950ɦɝ/ɱ 
 
qɩ=0,34,0=1,2 

 

Lɜ =
ସଽହ଴ସ,଴−ଵ,ଶ = 1767,86 ɦ3/ɱ; 

 
2. ɋɟɪɵ ɞɢɨɤɫɢɞ: 
 
G=0,115106=115000ɦɝ/ɱ 
 
qɩ=0,310,0=3 

 

Lɜ =
ଵଵହ଴଴଴ଵ଴,଴−ଷ  = 16428 ɦ3/ɱ; 

 
2. Ⱥɡɨɬɚ ɞɢɨɤɫɢɞ: 
 
G=0,074106=74000ɦɝ/ɱ 
 
qɩ=0,32=0,6 
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Lɜ =
଻ସ଴଴଴ଶ−଴,଺  = 52857 ɦ3/ɱ; 

 
3. Ⱥɡɨɬɚ ɨɤɫɢɞ: 
 
G=0,012106=12000ɦɝ/ɱ 
 
qɩ=0,35=1,5 

 

Lɜ =
ଵଶ଴଴଴ହ−ଵ,ହ  = 3428 ɦ3/ɱ; 

 
4. ɍɝɥɟɪɨɞɚ ɨɤɫɢɞ 
 
G=0,26106=260000ɦɝ/ɱ 
 
qɩ=0,320=6 

 

Lɜ =
ଶ଺଴଴଴଴ଶ଴−଺  = 18571 ɦ3/ɱ; 

 
5. Ȼɟɧɡ(ɚ)ɩɢɪɟɧ 
 
G=0,0007710-10106=0,0007710-4 ɦɝ/ɱ 
 
qɩ=0,30,00015=0,000045 

 

Lɜ =
଴,଴଴଴଻଻ଵ଴−ర଴,଴଴଴ଵହ−଴,଴଴଴଴ସହ =7,3310-4 ɦ3/ɱ; 

 
 
 
6.11  Ɋɚɫɱɟɬ ɤɪɚɬɧɨɫɬɢ ɜɨɡɞɭɯɨɨɛɦɟɧɚ 

 
Ʉɪɚɬɧɨɫɬɶ ɜɨɡɞɭɯɨɨɛɦɟɧɚ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 
N=LB/V                             (39) 

 
ɝɞɟ N – ɤɪɚɬɧɨɫɬɶ ɜɨɡɞɭɯɨɨɛɦɟɧɚ; 

LB – ɤɨɥɢɱɟɫɬɜɨ ɜɨɡɞɭɯɚ, ɤɨɬɨɪɨɟ ɧɟɨɛɯɨɞɢɦɨ ɭɞɚɥɢɬɶ, ɦ3/ɱ 
V – ɨɛɴɟɦ ɰɟɯɚ, ɦ3; 
 
V = 481210,8 = 6220,8 ɦ3; 
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Ɋɚɫɱɟɬ ɤɪɚɬɧɨɫɬɢ ɜɨɡɞɭɯɨɨɛɦɟɧɚ ɞɥɹ ɤɚɠɞɨɝɨ ɜɟɳɟɫɬɜɚ: 
Ɍɜɟɪɞɵɟ ɱɚɫɬɢɰɵ (ɫɚɠɚ): 

 
N = 1767/6220,8 = 0,3; 

 
     ɋɟɪɵ ɞɢɨɤɫɢɞ 
 

N = 16428/6220,8 = 2,64; 
 
Ⱥɡɨɬɚ ɞɢɨɤɫɢɞ: 
 
N = 52857/6220,8 = 8,49; 
 
Ⱥɡɨɬɚ ɨɤɫɢɞ: 

 
N = 3428/6220,8 = 0,55 
 
ɍɝɥɟɪɨɞɚ ɨɤɫɢɞ 

 
N = 18571/6220,8 = 2,98 

 
Ȼɟɧɡ(ɚ)ɩɢɪɟɧ 

 
N = 7,3310-4/6220,8 = 0,001210-4 

 
Ɍɚɛɥɢɰɚ 20 – Ʉɪɚɬɧɨɫɬɶ ɜɨɡɞɭɯɨɨɛɦɟɧɚ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ 

ȼɟɳɟɫɬɜɨ Ʉɪɚɬɧɨɫɬɶ ɜɨɡɞɭɯɨɨɛɦɟɧɚ 
Ɍɜɟɪɞɵɟ ɱɚɫɬɢɰɵ (ɫɚɠɚ) 1 

ɋɟɪɵ ɞɢɨɤɫɢɞ 3 
Ⱥɡɨɬɚ ɞɢɨɤɫɢɞ 9 

Ⱥɡɨɬɚ ɨɤɫɢɞ 1 
ɍɝɥɟɪɨɞɚ ɨɤɫɢɞ 3 

Ȼɟɧɡ(ɚ)ɩɢɪɟɧ 110-4 
 

6.12 Ⱥɷɪɨɞɢɧɚɦɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɫɢɫɬɟɦɵ ɦɟɫɬɧɨɣ ɜɵɬɹɠɧɨɣ 
ɜɟɧɬɢɥɹɰɢɢ 
 

Ⱥɷɪɨɞɢɧɚɦɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɜɨɡɞɭɯɨɜɨɞɨɜ ɫɜɨɞɢɬɫɹ ɤ ɨɩɪɟɞɟɥɟɧɢɸ 
ɧɟɨɛɯɨɞɢɦɵɯ ɪɚɡɦɟɪɨɜ ɢɯ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ, ɚ ɬɚɤɠɟ ɩɨɬɟɪɶ ɞɚɜɥɟɧɢɹ ɧɚ 
ɜɫɟɯ ɭɱɚɫɬɤɚɯ ɫɢɫɬɟɦɵ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɫɩɪɟɩɹɬɫɬɜɟɧɧɨɝɨ 
ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ ɩɨ ɧɢɦ ɪɚɫɱɟɬɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɜɨɡɞɭɯɚ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɨɛɳɟɣ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɜ ɫɢɫɬɟɦɟ ɩɨɞɛɢɪɚɟɬɫɹ ɜɟɧɬɢɥɹɬɨɪ ɢɥɢ ɩɪɨɜɟɪɹɟɬɫɹ 
ɞɨɫɬɚɬɨɱɧɨɫɬɶ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɩɨɛɭɠɞɟɧɢɹ ɞɜɢɠɟɧɢɹ ɜɨɡɞɭɯɚ.   
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ȼɨɡɞɭɯɨɜɨɞɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɤɚɧɚɥɵ, ɩɨ ɤɨɬɨɪɵɦ ɬɪɚɧɫɩɨɪɬɢɪɭɟɬɫɹ 
ɜɟɧɬɢɥɹɰɢɨɧɧɵɣ ɜɨɡɞɭɯ. Ɇɚɬɟɪɢɚɥɵ, ɪɚɡɦɟɪɵ ɢ ɮɨɪɦɵ ɢɯ ɡɚɜɢɫɹɬ ɨɬ 
ɧɚɡɧɚɱɟɧɢɹ ɢ ɫɯɟɦɵ ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ, ɚ ɬɚɤɠɟ ɨɬ ɩɚɪɚɦɟɬɪɨɜ 
ɬɪɚɧɫɩɨɪɬɢɪɭɟɦɨɝɨ ɜɨɡɞɭɯɚ. 

ȼ ɫɢɫɬɟɦɚɯ ɦɟɯɚɧɢɱɟɫɤɨɣ ɜɟɧɬɢɥɹɰɢɢ ɨɛɳɟɝɨ ɧɚɡɧɚɱɟɧɢɹ ɩɪɨɦɵɲɥɟɧɧɵɯ 
ɩɪɟɞɩɪɢɹɬɢɣ ɜɨɡɞɭɯɨɜɨɞɵ ɢɡɝɨɬɚɜɥɢɜɚɸɬ, ɤɚɤ ɩɪɚɜɢɥɨ, ɢɡ ɬɨɧɤɨɣ (ɧɟ ɦɟɧɟɟ 0,5 
ɦɦ) ɥɢɫɬɨɜɨɣ ɫɬɚɥɢ ɢ ɜ ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹɯ ɢɡ ɚɫɛɟɫɬɨɰɟɦɟɧɬɚ. 

Ɇɟɬɨɞɢɤɚ ɪɚɫɱɟɬɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɫɥɟɞɭɸɳɟɦ: ɫɨɫɬɚɜɥɹɟɬɫɹ ɫɯɟɦɚ ɫɢɫɬɟɦɵ 
ɜɟɧɬɢɥɹɰɢɢ. ɇɚ ɫɯɟɦɚɯ ɭɤɚɡɵɜɚɟɬɫɹ ɧɨɦɟɪ ɭɱɚɫɬɤɚ, ɧɚɞ ɱɟɪɬɨɣ – ɜɨɡɞɭɯɨɨɛɦɟɧ 
ɜ ɦ3/ɱ ɧɚ ɞɚɧɧɨɦ ɭɱɚɫɬɤɟ, ɩɨɞ ɱɟɪɬɨɣ – ɩɪɨɬɹɠɟɧɧɨɫɬɶ ɞɚɧɧɨɝɨ ɭɱɚɫɬɤɚ ɜ 
ɦɟɬɪɚɯ. ȼɵɛɢɪɚɟɬɫɹ ɧɚɢɛɨɥɟɟ ɞɥɢɧɧɚɹ ɡɚɝɪɭɠɟɧɧɚɹ ɦɚɝɢɫɬɪɚɥɶ. ɇɨɦɟɪɚ 
ɭɱɚɫɬɤɨɜ ɷɬɨɣ ɦɚɝɢɫɬɪɚɥɢ ɡɚɧɨɫɹɬ ɜ ɬɚɛɥɢɰɭ, ɬɭɞɚ ɠɟ ɡɚɩɢɫɵɜɚɸɬ ɞɥɢɧɭ ɷɬɢɯ 
ɭɱɚɫɬɤɨɜ ɢ ɜɨɡɞɭɯɨɨɛɦɟɧ ɧɚ ɤɚɠɞɨɦ ɭɱɚɫɬɤɟ. Ɉɩɪɟɞɟɥɹɸɬ ɫɤɨɪɨɫɬɶ ɢ ɞɢɚɦɟɬɪ 
ɧɚ ɤɚɠɞɨɦ ɭɱɚɫɬɤɟ. Ⱦɥɹ ɤɚɠɞɨɝɨ ɭɱɚɫɬɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɭɦɦɚ ɤɨɷɮɮɢɰɢɟɧɬɨɜ 
ɦɟɫɬɧɵɯ ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɢ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɜ ɦɟɫɬɧɵɯ ɫɨɩɪɨɬɢɜɥɟɧɢɹɯ 
ɜɨɡɞɭɯɨɜɨɞɨɜ. ȼɫɟ ɩɨɥɭɱɟɧɧɵɟ ɩɚɪɚɦɟɬɪɵ ɡɚɧɨɫɹɬ ɜ ɬɚɛɥɢɰɭ.  

ȼɟɧɬɢɥɹɰɢɨɧɧɨɟ ɨɬɜɟɪɫɬɢɟ ɹɫɧɨɣ ɤɚɦɟɪɵ ɢɦɟɟɬ ɮɨɪɦɭ ɤɪɭɝɚ, ɞɢɚɦɟɬɪ 
ɨɬɜɟɪɫɬɢɹ ɞɨɥɠɟɧ ɡɚɧɢɦɚɬɶ ɞɨ 1/5 ɜɵɫɨɬɵ ɩɪɨɩɚɪɨɱɧɨɣ ɤɚɦɟɪɵ, ɩɨɷɬɨɦɭ ɞɥɹ 
ɹɦɧɨɣ ɤɚɦɟɪɵ ɜɵɫɨɬɨɣ 3450ɦɦ ɞɢɚɦɟɬɪ ɜɟɧɬɢɥɹɰɢɨɧɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ɛɭɞɟɬ 
ɧɚɯɨɞɢɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɦɭ ɫɨɨɬɧɨɲɟɧɢɸ: 

D=H/5=3450/5=690ɦɦ=0,69 ɦ 
ɉɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɜɫɚɫɵɜɚɸɳɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɜɟɧɬɢɥɹɰɢɨɧɧɨɝɨ ɨɬɜɟɪɫɬɢɹ 

ɤɪɭɝɥɨɣ ɮɨɪɦɵ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
 

F=
πସ Dଶ=3,14/41,152=0,38 ɦ2                                                                                                      (40) 

 

Ɋɚɫɯɨɞɵ ɜɨɡɞɭɯɚ ɞɥɹ ɤɚɠɞɨɝɨ ɭɱɚɫɬɤɚ ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɫɯɟɦɵ ɨɩɪɟɞɟɥɹɟɦ 
ɩɨ ɮɨɪɦɭɥɟ: 
 

L = 3600FV                         (41) 
 

ɝɞɟ L – ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ, ɦ3/ɱ; 
F – ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɜɫɚɫɵɜɚɸɳɟɣ ɩɨɜɟɪɯɧɨɫɬɢ; 
V – ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɜɨɡɞɭɯɚ ɜ ɩɪɢɡɟɦɧɨɦ ɨɬɜɟɪɫɬɢɢ ɨɬɫɨɫɚ, ɦ/ɫ; 
 
L1 = 36000,384,5 = 6156 ɦ3/ɱ; 
L2=36000,386=8208 ɦ3/ɱ; 
 
L3=36000,387=9576 ɦ3/ɱ; 

 
ɉɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɜɨɡɞɭɯɨɜɨɞɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ: 
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Fɩ = Lp/3600V                          (42) 
 

Lp – ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ ɧɚ ɭɱɚɫɬɤɟ, ɦ3/ɱ; 
V – ɩɪɢɧɹɬɚɹ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɜɨɡɞɭɯɚ, ɦ/ɫ; 

 
 

Fɩ1 = 6200/3600*4,5 = 0,38 ɦ2 ; 
 
Fɩ2 = 8200/3600*6 = 0,38 ɦ2 ; 
 
Fɩ3 = 9600/3600*7 = 0,38 ɦ2 ; 

 
Ⱦɢɚɦɟɬɪ ɜɨɡɞɭɯɨɜɨɞɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɮɨɪɦɭɥɵ: 

 

D = √ସ𝐹ɩ𝜋                               (43) 

 

          D = √ସ଴,ଷ଼ଷ,ଵସ  = 0,74ɦ=741ɦɦ; 

 
ȼɵɛɢɪɚɟɦ ɛɥɢɠɚɣɲɢɣ ɫɬɚɧɞɚɪɬɧɵɣ ɪɚɡɦɟɪ ɞɢɚɦɟɬɪɚ ɜɨɡɞɭɯɨɜɨɞɚ ɪɚɜɧɵɣ 

800 ɦɦ ɞɥɹ ɤɚɠɞɨɝɨ ɭɱɚɫɬɤɚ. 
 

Ɍɚɛɥɢɰɚ  21 – ɪɚɫɱɟɬɧɚɹ ɬɚɛɥɢɰɚ ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ 
№  
ɭɱ 
ɩ/
ɩ 

L, 
 

ɦ3/ɱ 

l, 
 

ɦ 

V, 
 

ɦ/ɫ 

d, 
 

ɦɦ 

Vమଶ 𝜌, 

ɉɚ 

R, 
 

ɉɚ/ɦ 

Rl, 
 

ɉɚ 

Σ𝜍 Z, 
 

ɉɚ 

Rl+Z 
 

ɉɚ 

1 6200 12 4,5 800 13,06 0,8 9,6 0,2 2,6 12,2 
2 8200 4 6 800 23,2 1,2 4,8 0,8 18,6 23,4 
3 9600 4 7 800 31,6 1,4 5,6 1,3 41,1 46,7 

 
Ⱦɥɹ ɞɚɧɧɨɣ ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ ɫ ɦɚɤɫɢɦɚɥɶɧɵɦ ɪɚɫɯɨɞɨɦ ɪɚɜɧɵɦ 9600 

ɦ3/ɱ ɧɚ ɭɱɚɫɬɤɟ 4 ɩɨɞɨɛɪɚɧ ɜɟɧɬɢɥɹɬɨɪ ɬɢɩɚ ȼȾɇ, ɦɚɪɤɢ ȼȾɇ-8. 
 
Ɍɚɛɥɢɰɚ 21 – ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɟɧɬɢɥɹɬɨɪɚ ȼȾɇ-8 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, 
ɦ3/ɱ 

ɇɚɩɨɪ, 
ɤɉɚ 

ɄɉȾ, 
% 

Ɍɢɩ ɞɜɢɝɚɬɟɥɹ, 
ɦɨɳɧɨɫɬɶ 

10000 2,19 83 4Ⱥ-160S4, 
15 ɤȼɬ 

 



 
 

72 
 

7 Ɋɚɫɱɟɬ ɪɚɫɫɟɢɜɚɧɢɹ Ɂȼ ɨɬ ɬɨɱɟɱɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɜɵɛɪɨɫɨɜ ɜ 
ɚɬɦɨɫɮɟɪɭ ɞɨ ɦɟɪɨɩɪɢɹɬɢɣ 

 
7.1 Ɋɚɫɱɟɬ ɪɚɫɫɟɢɜɚɧɢɹ ɨɬ ɦɟɫɬɧɨɣ ɜɵɬɹɠɧɨɣ ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ 

 
Ɋɚɫɱɟɬ ɪɚɫɫɟɢɜɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ 

ɫɩɟɰɢɚɥɶɧɵɦ ɦɟɬɨɞɚɦ – ɆɊɊ-2017. Ɉɛɳɟɪɨɫɫɢɣɫɤɢɣ ɧɨɪɦɚɬɢɜɧɵɣ ɞɨɤɭɦɟɧɬ 
ɛɚɡɢɪɭɟɬɫɹ ɧɚ ɱɢɫɥɟɧɧɵɯ ɢ ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɪɟɲɟɧɢɹɯ ɨɫɧɨɜɧɨɝɨ ɭɪɚɜɧɟɧɢɹ 
ɬɭɪɛɭɥɟɧɬɧɨɣ ɞɢɮɮɭɡɢɢ ɩɪɢɦɟɫɢ. 

ɆɊɊ-2017 ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɬɪɟɛɨɜɚɧɢɹ ɜ ɱɚɫɬɢ ɪɚɫɱɟɬɚ ɤɨɧɰɟɧɬɪɚɰɢɣ 
ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɧɨɦ ɜɨɡɞɭɯɟ ɩɪɢ ɪɚɡɦɟɳɟɧɢɢ ɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ 
ɩɪɟɞɩɪɢɹɬɢɣ, ɧɨɪɦɢɪɨɜɚɧɢɢ ɜɵɛɪɨɫɨɜ ɜ ɚɬɦɨɫɮɟɪɭ ɪɟɤɨɧɫɬɪɭɢɪɭɟɦɵɯ ɢ 
ɞɟɣɫɬɜɭɸɳɢɯ ɩɪɟɞɩɪɢɹɬɢɣ, ɚ ɬɚɤɠɟ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɜɨɡɞɭɯɨɡɚɛɨɪɧɵɯ 
ɫɨɨɪɭɠɟɧɢɣ. 

ɉɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɜɟɞɨɦɫɬɜ ɢ ɨɪɝɚɧɢɡɚɰɢɣ, ɨɫɭɳɟɫɬɜɥɹɸɳɢɯ ɪɚɡɪɚɛɨɬɤɢ 
ɩɨ ɪɚɡɪɟɲɟɧɢɸ, ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɢ ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɩɪɨɦɵɲɥɟɧɧɵɯ 
ɩɪɟɞɩɪɢɹɬɢɣ, ɧɨɪɦɢɪɨɜɚɧɢɸ ɜɪɟɞɧɵɯ ɜɵɛɪɨɫɨɜ ɜ ɚɬɦɨɫɮɟɪɭ, ɷɤɫɩɟɪɬɢɡɟ ɢ 
ɫɨɝɥɚɫɨɜɚɧɢɸ ɚɬɦɨɫɮɟɪɨɨɯɪɚɧɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ. 

Ⱦɚɧɧɚɹ ɦɟɬɨɞɢɤɚ ɹɜɥɹɟɬɫɹ ɧɨɪɦɚɬɢɜɧɨɣ. ɋ ɟё ɩɨɦɨɳɶɸ ɦɨɠɧɨ ɫɞɟɥɚɬɶ 
ɪɚɫɱɟɬ ɪɚɫɫɟɢɜɚɧɢɹ ɩɪɢɦɟɫɟɣ ɨɬ ɥɸɛɵɯ ɫɬɚɰɢɨɧɚɪɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɜɵɛɪɨɫɨɜ 
ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɨɛɴɟɤɬɚ. 

Ɇɟɬɨɞɢɤɚ ɪɚɫɱɟɬɚ ɤɨɧɰɟɧɬɪɚɰɢɣ ɞɟɣɫɬɜɭɟɬ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ 
ɩɪɟɞɩɪɢɹɬɢɣ, ɚ ɬɚɤɠɟ ɩɪɢ ɧɨɪɦɢɪɨɜɚɧɢɢ ɜɵɛɪɨɫɨɜ ɜ ɚɬɦɨɫɮɟɪɭ 
ɪɟɤɨɧɫɬɪɭɢɪɭɟɦɵɯ ɢ ɞɟɣɫɬɜɭɸɳɢɯ ɩɪɟɞɩɪɢɹɬɢɣ. Ɍɚɤɠɟ ɫɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ 
ɞɚɧɧɚɹ ɦɟɬɨɞɢɤɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɪɚɫɱɟɬɚ ɩɪɢɡɟɦɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ ɜ 
ɞɜɭɯɦɟɬɪɨɜɨɦ ɫɥɨɟ ɧɚɞ ɩɨɜɟɪɯɧɨɫɬɶɸ ɡɟɦɥɢ, ɚ ɬɚɤɠɟ ɜɟɪɬɢɤɚɥɶɧɨɝɨ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɣ. 

ɋɬɟɩɟɧɶ ɨɩɚɫɧɨɫɬɢ ɡɚɝɪɹɡɧɟɧɢɹ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ 
ɧɚɢɛɨɥɶɲɢɦ ɪɚɫɫɱɢɬɚɧɧɵɦ ɡɧɚɱɟɧɢɟɦ ɤɨɧɰɟɧɬɪɚɰɢɢ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ 
ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɦ (ɨɫɨɛɨ ɨɩɚɫɧɵɦ) ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɦ ɭɫɥɨɜɢɹɦ, ɜ ɬɨɦ ɱɢɫɥɟ 
ɨɩɚɫɧɨɣ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ. 

ɂɫɬɨɱɧɢɤ ɪɚɫɫɟɢɜɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɹɜɥɹɟɬɫɹ ɨɞɢɧɨɱɧɵɦ, 
ɜɵɛɪɨɫ ɜ ɚɬɦɨɫɮɟɪɭ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨɫɪɟɞɫɬɜɨɦ ɞɵɦɨɜɨɣ ɬɪɭɛɵ. Ɋɚɫɱёɬɚɦɢ 
ɨɩɪɟɞɟɥɹɸɬɫɹ ɪɚɡɨɜɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ, ɨɬɧɨɫɹɳɢɟɫɹ ɤ 20–30-ɦɢɧɭɬɧɨɦɭ 
ɢɧɬɟɪɜɚɥɭ ɨɫɪɟɞɧɟɧɢɹ. ɉɪɢ ɪɚɫɱёɬɟ ɩɪɢɡɟɦɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ ɭɱɢɬɵɜɚɸɬɫɹ 
ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɢ ɤɨɷɮɮɢɰɢɟɧɬɵ, ɨɩɪɟɞɟɥɹɸɳɢɟ ɭɫɥɨɜɢɹ 
ɪɚɫɫɟɢɜɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɝɨɪɨɞɚ Ʉɪɚɫɧɨɹɪɫɤɚ.[12] 
 

7.2 Ɋɚɫɱɟɬ ɦɚɤɫɢɦɚɥɶɧɵɯ ɡɧɚɱɟɧɢɣ ɩɪɢɡɟɦɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ 
ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ 
 

Ɇɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɩɪɢɡɟɦɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɜɪɟɞɧɨɝɨ ɜɟɳɟɫɬɜɚ 
ɫɦ(ɦɝ/ɦ3)ɩɪɢ ɜɵɛɪɨɫɟ ɝɚɡɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ ɢɡ ɨɞɢɧɨɱɧɨɝɨ ɬɨɱɟɱɧɨɝɨ ɢɫɬɨɱɧɢɤɚ 
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ɫ ɤɪɭɝɥɵɦ ɭɫɬɶɟɦ ɞɨɫɬɢɝɚɟɬɫɹ ɩɪɢ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɯ 
ɭɫɥɨɜɢɹɯ ɧɚ ɪɚɫɫɬɨɹɧɢɢ xɦ(ɦ) ɨɬ ɢɫɬɨɱɧɢɤɚ ɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

 ɋɦ = ȺɆ୊୫୬ηୌమ √Vభ∆Tయ   
 
ɝɞɟ Ⱥ-ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɬɟɦɩɟɪɚɬɭɪɧɨɣ ɫɬɪɚɬɢɮɢɤɚɰɢɢ ɚɬɦɨɫɮɟɪɵ; 

Ɇ (ɝ/ɫ) - ɦɚɫɫɚ ɜɪɟɞɧɨɝɨ ɜɟɳɟɫɬɜɚ, ɜɵɛɪɚɫɵɜɚɟɦɨɝɨ ɜ ɚɬɦɨɫɮɟɪɭ ɜ 
ɟɞɢɧɢɰɭ ɜɪɟɦɟɧɢ; 

F – ɛɟɡɪɚɡɦɟɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɫɤɨɪɨɫɬɶ ɨɫɟɞɚɧɢɹ 
ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɧɨɦ ɜɨɡɞɭɯɟ; 

m ɢ n – ɤɨɷɮɮɢɰɢɟɧɬɵ. ɭɱɢɬɵɜɚɸɳɢɟ ɭɫɥɨɜɢɹ ɜɵɯɨɞɚ ɝɚɡɨ-ɜɨɡɞɭɲɧɨɣ 
ɫɦɟɫɢ ɢɡ ɭɫɬɶɹ ɢɫɬɨɱɧɢɤɚ ɜɵɛɪɨɫɚ; 

H(ɦ) – ɜɵɫɨɬɚ ɢɫɬɨɱɧɢɤɚ ɜɵɛɪɨɫɚ ɧɚɞ ɭɪɨɜɧɟɦ ɡɟɦɥɢ; 
η  - ɛɟɡɪɚɡɦɟɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ ɪɟɥɶɟɮɚ 

ɦɟɫɬɧɨɫɬɢ, ɜ ɫɥɭɱɚɟ ɪɨɜɧɨɣ ɢɥɢ ɫɥɚɛɨɩɟɪɟɫɟɱɟɧɧɨɣ ɦɟɫɬɧɨɫɬɢ ɫ ɩɟɪɟɩɚɞɨɦ 
ɜɵɫɨɬ, ɧɟ ɩɪɟɜɵɲɚɸɳɢɦ 50 ɦ ɧɚ 1 ɤɦ, η = 1; ∆Ɍ(°ɋ) – ɪɚɡɧɨɫɬɶ ɦɟɠɞɭ ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɵɛɪɚɫɵɜɚɟɦɨɣ ɝɚɡɨ-ɜɨɡɞɭɲɧɨɣ 
ɫɦɟɫɢ Ɍɝɢ ɬɟɦɩɟɪɚɬɭɪɨɣ ɨɤɪɭɠɚɸɳɟɝɨ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ Ɍɜ; 

V1 (ɦ3/ɫ) – ɪɚɫɯɨɞ ɝɚɡɨ-ɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɮɨɪɦɭɥɟ(23): 
ɝɞɟ D(ɦ)- ɞɢɚɦɟɬɪ ɭɫɬɶɹ ɢɫɬɨɱɧɢɤɚ ɜɵɛɪɨɫɚ; 

ω 0(ɦ/ɫ) – ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɜɵɯɨɞɚ ɝɚɡɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ ɢɡ ɭɫɬɶɹ 
ɢɫɬɨɱɧɢɤɚ ɜɵɛɪɨɫɚ. 

Ɂɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ Ⱥ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɦ 
ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɦ ɭɫɥɨɜɢɹɦ, ɩɪɢ ɤɨɬɨɪɵɯ ɤɨɧɰɟɧɬɪɚɰɢɹ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ 
ɚɬɦɨɫɮɟɪɧɨɦ ɜɨɡɞɭɯɟ ɦɚɤɫɢɦɚɥɶɧɚ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ: 

ɚ) 250-ɞɥɹ ɪɚɣɨɧɨɜ ɋɪɟɞɧɟɣ Ⱥɡɢɢ ɸɠɧɟɟ 40° ɫ. ɲ., Ȼɭɪɹɬɫɤɨɣ ȺɋɋɊ ɢ 
ɑɢɬɢɧɫɤɨɣ ɨɛɥɚɫɬɢ; 

ɛ) 200-ɞɥɹ ȿɜɪɨɩɟɣɫɤɨɣ ɬɟɪɪɢɬɨɪɢɢ ɋɋɋɊ: ɞɥɹ ɪɚɣɨɧɨɜ ɊɋɎɋɊ ɸɠɧɟɟ 
50° ɫ. ɲ., ɞɥɹ ɨɫɬɚɥɶɧɵɯ ɪɚɣɨɧɨɜ ɇɢɠɧɟɝɨ ɉɨɜɨɥɠɶɹ, Ʉɚɜɤɚɡɚ, Ɇɨɥɞɚɜɢɢ; ɞɥɹ 
Ⱥɡɢɚɬɫɤɨɣ ɬɟɪɪɢɬɨɪɢɢ ɋɋɋɊ: ɞɥɹ Ʉɚɡɚɯɫɬɚɧɚ. Ⱦɚɥɶɧɟɝɨ ȼɨɫɬɨɤɚ ɢ ɨɫɬɚɥɶɧɨɣ 
ɬɟɪɪɢɬɨɪɢɢ ɋɢɛɢɪɢ ɢ ɋɪɟɞɧɟɣ Ⱥɡɢɢ; 

ɜ) 180 - ɞɥɹ ȿɜɪɨɩɟɣɫɤɨɣ ɬɟɪɪɢɬɨɪɢɢ ɋɋɋɊ ɢ ɍɪɚɥɚ ɨɬ 50 ɞɨ 52° ɫ. ɲ. ɡɚ 
ɢɫɤɥɸɱɟɧɢɟɦ ɩɨɩɚɞɚɸɳɢɯ ɜ ɷɬɭ ɡɨɧɭ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɜɵɲɟ ɪɚɣɨɧɨɜ ɢ 
ɍɤɪɚɢɧɵ; 

ɝ) 160 - ɞɥɹ ȿɜɪɨɩɟɣɫɤɨɣ ɬɟɪɪɢɬɨɪɢɢ ɋɋɋɊ ɢ ɍɪɚɥɚ ɫɟɜɟɪɧɟɟ 52° ɫ. ɲ. (ɡɚ 
ɢɫɤɥɸɱɟɧɢɟɦ ɐɟɧɬɪɚ ȿɌɋ), ɚ ɬɚɤɠɟ ɞɥɹ ɍɤɪɚɢɧɵ (ɞɥɹ ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɚ 
ɍɤɪɚɢɧɟ ɢɫɬɨɱɧɢɤɨɜ ɜɵɫɨɬɨɣ ɦɟɧɟɟ 200 ɦ ɜ ɡɨɧɟ ɨɬ 50 ɞɨ 52° ɫ. ɲ. - 180, ɚ 
ɸɠɧɟɟ 50° ɫ. ɲ. - 200); 

ɞ) 140 - ɞɥɹ Ɇɨɫɤɨɜɫɤɨɣ, Ɍɭɥɶɫɤɨɣ, Ɋɹɡɚɧɫɤɨɣ, ȼɥɚɞɢɦɢɪɫɤɨɣ, 
Ʉɚɥɭɠɫɤɨɣ, ɂɜɚɧɨɜɫɤɨɣ ɨɛɥɚɫɬɟɣ. 

Ɂɧɚɱɟɧɢɹ ɦɨɳɧɨɫɬɢ ɜɵɛɪɨɫɚ Ɇ (ɝ/ɫ) ɢ ɪɚɫɯɨɞɚ ɝɚɡɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ V1 
(ɦ3/ɫ) ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɩɪɟɞɩɪɢɹɬɢɣ ɨɩɪɟɞɟɥɹɸɬɫɹ ɪɚɫɱɟɬɨɦ ɜ 
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ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɱɚɫɬɢ ɩɪɨɟɤɬɚ ɢɥɢ ɩɪɢɧɢɦɚɸɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɞɟɣɫɬɜɭɸɳɢɦɢ ɞɥɹ ɞɚɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ (ɩɪɨɰɟɫɫɚ) ɧɨɪɦɚɬɢɜɚɦɢ.  

Ɂɧɚɱɟɧɢɟ ɛɟɡɪɚɡɦɟɪɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ F ɩɪɢɧɢɦɚɟɬɫɹ: 
ɚ) ɞɥɹ ɝɚɡɨɨɛɪɚɡɧɵɯ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɢ ɦɟɥɤɨɞɢɫɩɟɪɫɧɵɯ ɚɷɪɨɡɨɥɟɣ 

(ɩɵɥɢ, ɡɨɥɵ ɢ ɬ. ɩ., ɫɤɨɪɨɫɬɶ ɭɩɨɪɹɞɨɱɟɧɧɨɝɨ ɨɫɟɞɚɧɢɹ ɤɨɬɨɪɵɯ ɩɪɚɤɬɢɱɟɫɤɢ 
ɪɚɜɧɚ ɧɭɥɸ) - 1; 

ɛ) ɤɪɨɦɟ ɭɤɚɡɚɧɧɵɯ ɜ ɩ. ɚ) ɩɪɢ ɫɪɟɞɧɟɦ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɦ ɤɨɷɮɮɢɰɢɟɧɬɟ 
ɨɱɢɫɬɤɢ ɜɵɛɪɨɫɨɜ ɧɟ ɦɟɧɟɟ 90 % - 2; ɨɬ 75 ɞɨ 90 % - 2,5; ɦɟɧɟɟ 75 % ɢ ɩɪɢ 
ɨɬɫɭɬɫɬɜɢɢ ɨɱɢɫɬɤɢ - 3. 

Ɂɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ m ɢ n ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɩɚɪɚɦɟɬɪɨɜ f, ϑɦ, ϑɦ

′ , fe.[4] 
Ⱥ=200  η =1, ɬɚɤ ɤɚɤ ɩɪɟɞɩɪɢɹɬɢɟ ɪɚɫɩɨɥɨɠɟɧɨ ɧɚ ɫɥɚɛɨɩɟɪɟɫɟɱɟɧɧɨɣ ɦɟɫɬɧɨɫɬɢ ɫ 
ɩɟɪɟɩɚɞɨɦ ɜɵɫɨɬ, ɧɟ ɩɪɟɜɵɲɚɸɳɢɦ 50 ɦ ɧɚ 1 ɤɦ; 
ɇ=14ɦ; 
            ∆Ɍ=45-20=25°ɋ 
            Vଵ = ͵,ͳͶͲ,ͺଶͶ ͹ = ͵,ͷʹ ɦଷ ɫ⁄ ; 
 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɡɧɚɱɟɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬɨɜ m, n ɧɟɨɛɯɨɞɢɦɨ ɧɚɣɬɢ 
ɩɚɪɚɦɟɬɪɵ f, vɦ, vɦ

′ , fe 
 

          f = ͳͲͲͲ ∗ ଻మ଴,଼ଵସమଶହ = Ͳ,ͲͲͺ; 
           ϑɦ = Ͳ.͸ͷ √͵,ͷʹʹͷͳͶయ = ͳ,ʹ; 
           ϑɦ

′ = ͳ,͵ ͹Ͳ,ͺͳͶ = Ͳ,ͷʹ; 
            fe = ͺͲͲሺͲ,ͷʹሻଷ = ͳͳʹ,Ͷͺ; 
 

Ʉɨɷɮɮɢɰɢɟɧɬ m ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ f, ɩɪɢ f<100: 
            m = ͳͲ,͸͹ + Ͳ,ͳ√f + Ͳ,͵Ͷ√fయ  

            m = ͳͲ,͸͹ + Ͳ,ͳ√Ͳ,ͲͲͺ + Ͳ,͵Ͷ√Ͳ,ͲͲͺయ = ͳ,͵Ͷ; 
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Ʉɨɷɮɮɢɰɢɟɧɬ n ɩɪɢ f<100 ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ϑɦ,ɩɪɢ Ͳ,ͷ <
ϑɦ > ʹ, n ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

            𝑛 = Ͳ,ͷ͵ʹ𝜗ɦ
ଶ − ʹ,ͳ͵𝜗ɦ + ͵,ͳ͵ 

 
          n=0,5321,22-2,131,2+3,13=1,34; 

Ɇɚɤɫɢɦɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɩɪɢɡɟɦɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ: 
1. Ⱦɥɹ ɫɚɠɢ:            Cɦ = ʹͲͲͲ,ͲͲͲ͸͵͵ͳ,͵Ͷͳ,͵ͶͳͳͶଶ√͵,ͷʹʹͷయ = Ͳ,ͲͲͲ͹͹ͺ [ɦɝ ɦଷ⁄ ] 

 
2. Ⱦɥɹ ɨɤɫɢɞɚ ɚɡɨɬɚ NOଶ:             Cɦ = ʹͲͲͲ,ͲͲͳͷͳͳ,͵Ͷͳ,͵ͶͳͳͶଶ√͵,ͷʹʹͷయ = Ͳ,ͲͲͲ͸ʹ[ɦɝ ɦଷ⁄ ] 

 
3. Ⱦɥɹ ɞɢɨɤɫɢɞɚ ɚɡɨɬɚ NOଶ:            Cɦ = ʹͲͲͲ,ͲͲͻ͵ͳͳ,͵Ͷͳ,͵ͶͳͳͶଶ√͵,ͷʹʹͷయ = Ͳ,ͲͲ͵ͺ͵[ɦɝ ɦଷ⁄ ] 

 
4. Ⱦɥɹ ɞɢɨɤɫɢɞɚ ɫɟɪɵ SOଶ: 
 

          Cɦ = ଶ଴଴଴,଴ଵସହହଵଵ,ଷସଵ,ଷସଵଵସమ∗ √ଷ,ହଶ∗ଶହయ = Ͳ,ͲͲͷͻͻ[ɦɝ ɦଷ⁄ ] 
 

5. Ⱦɥɹ ɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ ɋɈ: 
            Cɦ = ʹͲͲͲ,Ͳ͵͵ͳͳ,͵Ͷͳ,͵ͶͳͳͶଶ√͵,ͷʹʹͷయ = Ͳ,Ͳͳ͵͸[ɦɝ ɦଷ⁄ ] 

 
6. Ⱦɥɹ ɛɟɧɡ(ɚ)ɩɢɪɟɧɚ: 

            Cɦ = ʹͲͲͲ,ʹ͹͹ͷͳͲ−ଵ଴ͳͳ,͵Ͷͳ,͵ͶͳͳͶଶ√͵,ͷʹʹͷయ = Ͳ,ͳͳͶͳͲ−ଵ଴[ɦɝ ɦଷ⁄ ] 
 

7.3 Ɋɚɫɱɟɬ ɨɩɚɫɧɨɣ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ 
 

Ɂɧɚɱɟɧɢɟ ɨɩɚɫɧɨɣ ɫɤɨɪɨɫɬɢ uɦ(ɦ/ɫ) ɧɚ ɭɪɨɜɧɟ ɮɥɸɝɟɪɚ (ɨɛɵɱɧɨ 10 ɦ ɨɬ 
ɭɪɨɜɧɹ ɡɟɦɥɢ), ɩɪɢ ɤɨɬɨɪɨɣ ɞɨɫɬɢɝɚɟɬɫɹ ɧɚɢɛɨɥɶɲɟɟ ɡɧɚɱɟɧɢɟ ɩɪɢɡɟɦɧɨɣ 
ɤɨɧɰɟɧɬɪɚɰɢɢ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɫɦ, ɜ ɫɥɭɱɚɟ f <100, ɩɪɢ Ͳ,ͷ < ϑɦ > ʹ , 
ɨɩɪɟɞɟɥɹɟɬɫɹ: 
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uɦ = ϑɦ      
 uɦ = ͳ,ʹ ɦ/ɫ  

 
7.4  Ɋɚɫɱɟɬ ɪɚɫɫɬɨɹɧɢɹ, ɧɚ ɤɨɬɨɪɨɦ ɧɚɛɥɸɞɚɟɬɫɹ ɦɚɤɫɢɦɚɥɶɧɚɹ 

ɩɪɢɡɟɦɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ 
 

Ɋɚɫɫɬɨɹɧɢɟ xɦ (ɦ) ɨɬ ɢɫɬɨɱɧɢɤɚ ɜɵɛɪɨɫɨɜ, ɧɚ ɤɨɬɨɪɨɦ ɩɪɢɡɟɦɧɚɹ 
ɤɨɧɰɟɧɬɪɚɰɢɹ ɋ (ɦɝ/ɦ3) ɩɪɢ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ 
ɞɨɫɬɢɝɚɟɬ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ Сɦ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

ɯɦ = ହ−୊ସ dH  

 
ɝɞɟ ɛɟɡɪɚɡɦɟɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ d ɩɪɢ f < 100, ɢ Ͳ,ͷ < ϑɦ > ʹ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ: 
 
          d = Ͷ,ͻͷ𝜗ɦሺͳ + Ͳ,ʹͺ∛𝑓𝑒ሻ  

            d = Ͷ,ͻͷͳ,ʹ(ͳ + Ͳ,ʹͺ√ͳͳʹ,Ͷͺయ ) = ͳʹ,͸ͻ;  
 
1. Ⱦɥɹ ɬɜɟɪɞɵɯ ɱɚɫɬɢɰ: 
             ɯɦ = ହ−ଷସ 12,6914=88,83 ɦ 

 
2. Ⱦɥɹ ɨɫɬɚɥɶɧɵɯ ɝɚɡɨɨɛɪɚɡɧɵɯ ɜɟɳɟɫɬɜ: 
            ɯɦ = ହ−ଵସ 12,6914=177,66 ɦ 

 
7.5 Ɋɚɫɱɟɬ ɩɪɢɡɟɦɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɩɪɢ 

ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ 
 

Ɇɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɩɪɢɡɟɦɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɜɪɟɞɧɨɝɨ 
ɜɟɳɟɫɬɜɚ ɫɦɢ(ɦɝ/ɦ3) ɩɪɢ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ ɢ 
ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ u (ɦ/ɫ), ɨɬɥɢɱɚɸɳɟɣɫɹ ɨɬ ɨɩɚɫɧɨɣ ɫɤɨɪɨɫɬɢ 
ɜɟɬɪɚ uɦ (ɦ/ɫ),ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 
ɋɦ୳ = rCɦ  
 

ɝɞɟ r - ɛɟɡɪɚɡɦɟɪɧɚɹ ɜɟɥɢɱɢɧɚ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɨɬɧɨɲɟɧɢɹ u/uɦ. 
ɋɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ ɜ ɝɨɪɨɞɟ Ʉɪɚɫɧɨɹɪɫɤ u=2,3→ u/uɦ.=2,3/1,2=1,9 ɦ/ɫ; 
ɉɪɢ u/uɦ > ͳ, ɛɟɡɦɚɪɡɦɟɪɧɚɹ ɜɟɥɢɱɢɧɚ r ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
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            r = ͵ሺu uɦ⁄ ሻʹሺu uɦ⁄ ሻଶ − ሺu uɦ⁄ ሻ + ʹ 

           r = ଷଵ,ଽଶଵ,ଽమ−ଵ,ଽ+ଶ=0,779 

 
Ⱦɥɹ ɬɜɟɪɞɵɯ ɱɚɫɬɢɰ: 
            C୫୳ = Ͳ,͹͹ͻͲ,ͲͲͲ͹ͺ = Ͳ,ͲͲͲ͸Ͳ͸ ɦɝ ɦଷ⁄  
 
Ⱦɥɹ ɨɤɫɢɞɚ ɚɡɨɬɚ NO: 
            C୫୳ = Ͳ,͹͹ͻͲ,ͲͲͲ͸ʹ = Ͳ,ͲͲͲͶͺ͵ ɦɝ ɦଷ⁄  
 
Ⱦɥɹ ɞɢɨɤɫɢɞɚ ɚɡɨɬɚ NOଶ: 
            C୫୳ = Ͳ,͹͹ͻͲ,ͲͲ͵ͺ͵ = Ͳ,ͲͲʹͻͺ ɦɝ ɦଷ⁄  
 
Ⱦɥɹ ɞɢɨɤɫɢɞɚ ɫɟɪɵ SOଶ: 
            C୫୳ = Ͳ,͹͹ͻͲ,ͲͲͷͻͻ = Ͳ,ͲͲͶ͸͹ ɦɝ ɦଷ⁄  
 
Ⱦɥɹ ɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ ɋɈ: 
            C୫୳ = Ͳ,͹͹ͻͲ,Ͳͳ͵͸ = Ͳ,ͲͳͲ͸ ɦɝ ɦଷ⁄  
 
Ⱦɥɹ ɛɟɧɡ(ɚ)ɩɢɪɟɧɚ: 
            C୫୳ = Ͳ,͹͹ͻͲ,ͳͳͶͳͲ−ଵ଴ = Ͳ,ͲͺͺͺͳͲ−ଵ଴ ɦɝ ɦଷ⁄  

 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɢɫɬɨɱɧɢɤɚ ɜɵɛɪɨɫɚ ɯɦɢ (ɦ), ɧɚ ɤɨɬɨɪɨɦ ɩɪɢ ɫɤɨɪɨɫɬɢ 

ɜɟɬɪɚ u ɢ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ ɩɪɢɡɟɦɧɚɹ 
ɤɨɧɰɟɧɬɪɚɰɢɹ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɞɨɫɬɢɝɚɟɬ ɦɚɤɫɢɦɚɥɶɧɨɝɨ 
ɡɧɚɱɟɧɢɹ ɫɦɢ (ɦɝ/ɦ3),ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

        Xɦ୳ = pxɦ  
 

ɝɞɟ ɪ - ɛɟɡɪɚɡɦɟɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɨɬɧɨɲɟɧɢɹ u/uɦ, ɩɪɢ 0,25<u/uɦ> 1, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 
      p = Ͳ,͵ʹ u uɦ + Ͳ,͸ͺ⁄   
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            ɪ = Ͳ,͵ʹͳ,ͻ + Ͳ,͸ͺ=1,288 
Ⱦɥɹ ɬɜɟɪɞɵɯ ɱɚɫɬɢɰ: 
            ɯ୫୳ = ͳ,ʹͺͺ88,83=114,4 ɦ 

 
Ⱦɥɹ ɝɚɡɨɨɛɪɚɡɧɵɯ ɜɟɳɟɫɬɜ: 
             ɯ୫୳ = ͳ,ʹͺͺ177,66=228,82 ɦ 
 
7.6 Ɋɚɫɱɟɬ ɩɪɢɡɟɦɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ ɧɚ ɪɚɡɥɢɱɧɵɯ ɪɚɫɫɬɨɹɧɢɹɯ ɨɬ 

ɢɫɬɨɱɧɢɤɚ ɜɵɛɪɨɫɨɜ 
 

ɉɪɢ ɨɩɚɫɧɨɣ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ 𝑢ɦɩɪɢɡɟɦɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ 
ɫ (ɦɝ/ɦ3) ɜ ɚɬɦɨɫɮɟɪɟ ɩɨ ɨɫɢ ɮɚɤɟɥɚ ɜɵɛɪɨɫɚ ɧɚ ɪɚɡɥɢɱɧɵɯ ɪɚɫɫɬɨɹɧɢɹɯ ɯ (ɦ) ɨɬ 
ɢɫɬɨɱɧɢɤɚ ɜɵɛɪɨɫɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 
C=s1Cɦ 

 

ɝɞɟ s1 - ɛɟɡɪɚɡɦɟɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɨɬɧɨɲɟɧɢɹ 
x/xɦ ɢ ɤɨɷɮɮɢɰɢɟɧɬɚ F ɮɨɪɦɭɥɚɦ: 

 sଵ = ͵ሺ xxMሻସ − ͺሺ xxMሻଷ + ͸ሺ xxMሻଶ ɩɪɢ xxM  ≤ ͳ  

 sଵ = ଵ,ଵଷ଴,ଵଷሺx/xMሻమ+ଵ  ɩɪɢͳ < xxM ≤ ͺ  

 
ɇɚɣɞɟɦ ɩɪɢɡɟɦɧɭɸ ɤɨɧɰɟɧɬɪɚɰɢɸ ɜɪɟɞɧɵɯ ɝɚɡɨɨɛɪɚɡɧɵɯ ɜɟɳɟɫɬɜ Ci 

(ɦɝ/ɦ3) ɧɚ ɪɚɫɫɬɨɹɧɢɹɯ 50; 88,83; 120; 177,66; 200; 750 ɦɟɬɪɨɜ ɨɬ ɢɫɬɨɱɧɢɤɚ 
ɜɵɛɪɨɫɨɜ. 

Ⱦɥɹ ɝɚɡɨɨɛɪɚɡɧɵɯ ɜɟɳɟɫɬɜ (NO, NO2, SO2, CO, ɛɟɧɡ(ɚ)ɩɢɪɟɧ): 
 
ɯଵ=50 ɦ           x xɦ⁄ = Ͳ,ʹͺ 
 
ɯଶ=88,83 ɦ           x xɦ⁄ = Ͳ,ͷ 
 
ɯଷ=120 ɦ        x xɦ⁄ =0,67 
 
ɯସ=177,66 ɦ         x xɦ⁄ = ͳ 
 
ɯହ=200 ɦ         x xɦ⁄ = ͳ,ͳʹ 
 
ɯ଺=750 ɦ          x xɦ⁄ = Ͷ,ʹʹ 
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S1=3(0,28)4-8(0,28)3+6(0,28)2=0,31 
 
S2=3(0,5)4-8(0,5)3+6(0,5)2=0,5 
 
S3=3(0,67)4-8(0,67)3+6(0,67)2=0,89 
 
S4=3(1)4-8(1)3+6(1)2=1 
 

S5=
ଵ,ଵଷ଴,ଵଷሺଵ,ଵଶሻమ+ଵ=0,97 

 

S6=
ଵ,ଵଷ଴,ଵଷሺଵ,ସଵሻమ+ଵ=0,34 

 
Ʉɨɧɰɟɧɬɪɚɰɢɢ NO ɧɚ ɪɚɡɥɢɱɧɵɯ ɪɚɫɫɬɨɹɧɢɹɯ: 
 
Сଵ=0,310,00062=0,0001922 ɦɝ/ɦ3 

 
Сଶ=0,50,00062=0,00031 ɦɝ/ɦ3 

 
Сଷ=0,890,00062=0,000552 ɦɝ/ɦ3 

 
Сସ=10,00062=0,00062 ɦɝ/ɦ3 

 
Сହ=0,970,00062=0,000601 ɦɝ/ɦ3 

 
С଺=0,340,00062=0,00021  ɦɝ/ɦ3 

 
Ʉɨɧɰɟɧɬɪɚɰɢɢ NOଶɧɚ ɪɚɡɥɢɱɧɵɯ ɪɚɫɫɬɨɹɧɢɹɯ: 
 
Сଵ=0,310,00383=0,00119 ɦɝ/ɦ3 

 
Сଶ=0,50,00383=0,0019 ɦɝ/ɦ3 

 
Сଷ=0,890,00383=0,0034 ɦɝ/ɦ3 

 
Сସ=10,00383=0,00383 ɦɝ/ɦ3 

 
Сହ=0,970,00383=0,0037 ɦɝ/ɦ3 

 
С଺=0,340,00383=0,00345 ɦɝ/ɦ3 
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Ʉɨɧɰɟɧɬɪɚɰɢɢ SOଶɧɚ ɪɚɡɥɢɱɧɵɯ ɪɚɫɫɬɨɹɧɢɹɯ: 
Сଵ=0,310,00599=0,00186 ɦɝ/ɦ3 

 
Сଶ=0,50,00599=0,00299 ɦɝ/ɦ3 

 
Сଷ=0,890,00599=0,00533 ɦɝ/ɦ3 

 
Сସ=10,00599=0,00599 ɦɝ/ɦ3 

 
Сହ=0,970,00599=0,0058 ɦɝ/ɦ3 

 
С଺=0,340,00599=0,00539 ɦɝ/ɦ3 

 

Ʉɨɧɰɟɧɬɪɚɰɢɢ CO ɧɚ ɪɚɡɥɢɱɧɵɯ ɪɚɫɫɬɨɹɧɢɹɯ: 
 
Сଵ=0,310,0136=0,0042 ɦɝ/ɦ3 

 
Сଶ=0,50,0136=0,0068 ɦɝ/ɦ3 

 
Сଷ=0,890,0136=0,012 ɦɝ/ɦ3 

 
Сସ=10,0136=0,0136 ɦɝ/ɦ3 

 
Сହ=0,970,0136=0,0132 ɦɝ/ɦ3 

 
С଺=0,340,0136=0,0122 ɦɝ/ɦ3 

 

Ʉɨɧɰɟɧɬɪɚɰɢɢ ɛɟɧɡ(ɚ)ɩɢɪɟɧɚ ɧɚ ɪɚɡɥɢɱɧɵɯ ɪɚɫɫɬɨɹɧɢɹɯ: 
 
Сଵ=0,310,114ͳͲ−ଵ଴=0,035ͳͲ−ଵ଴ ɦɝ/ɦ3 

 
Сଶ=0,50,114ͳͲ−ଵ଴=0,057ͳͲ−ଵ଴ ɦɝ/ɦ3 

 
Сଷ=0,890,114ͳͲ−ଵ଴=0,101ͳͲ−ଵ଴ ɦɝ/ɦ3 

 
Сସ=10,114ͳͲ−ଵ଴=0,114ͳͲ−ଵ଴ ɦɝ/ɦ3 

 
Сହ=0,970,114ͳͲ−ଵ଴=0,110ͳͲ−ଵ଴ ɦɝ/ɦ3 

 
С଺=0,340,114ͳͲ−ଵ଴=0,1026ͳͲ−ଵ଴ ɦɝ/ɦ3 

 

Ⱦɥɹ ɬɜɟɪɞɵɯ ɱɚɫɬɢɰ (ɫɚɠɚ): 
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ɯଵ=50 ɦ              x xɦ⁄ = Ͳ,ͷ͸ 
 
ɯଶ=88,83 ɦ           x xɦ⁄ = ͳ 
 
ɯଷ=120 ɦ             x xɦ⁄ =1,35 
 
ɯସ=177,66 ɦ         x xɦ⁄ = ʹ 
 
ɯହ=200 ɦ            x xɦ⁄ = ʹ,ʹͷ 
 
ɯ଺=750 ɦ          x xɦ⁄ = ͺ,ͶͶ 
 
S1=3(0,56)4-8(0,56)3+6(0,56)2=0,775 
 
S2=3(1)4-8(1)3+6(1)2=1 
 

S3=
ଵ,ଵଷ଴,ଵଷሺଵ,ଷହሻమ+ଵ=0,91 

 

S4=
ଵ,ଵଷ଴,ଵଷሺଶሻమ+ଵ=0,74 

 

S5=
ଵ,ଵଷ଴,ଵଷሺଶ,ଶହሻమ+ଵ=0,68 

 

S6=
ଵ,ଵଷ଴,ଵଷሺଶ,଼ሻమ+ଵ=0,11 

 
Ʉɨɧɰɟɧɬɪɚɰɢɢ ɫɚɠɢ: 
 
Сଵ=0,7750,000778=0,0006 ɦɝ/ɦ3 

 
Сଶ=10,000778=0,000778 ɦɝ/ɦ3 

 
Сଷ=0,910,000778=0,00071 ɦɝ/ɦ3 

 
Сସ=0,740,000778=0,00057 ɦɝ/ɦ3 

 
Сହ=0,680,000778=0,00053 ɦɝ/ɦ3 

 
С଺=0,110,000778=0,000085 ɦɝ/ɦ3 
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Ɍɚɛɥɢɰɚ 22 – Ɇɚɤɫɢɦɚɥɶɧɵɟ ɩɪɢɡɟɦɧɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɪɚɫɫɬɨɹɧɢɹ 

Ɋɚɫɫɬɨɹɧɢɟ 
ɦ 

Ɂɚɝɪɹɡɧɹɸɳɟɟ ɜɟɳɟɫɬɜɨ, ɦɝ/ɦଷ 

NO NO2 SO2 CO Ȼɟɧɡ(ɚ)ɩɢɪɟɧ
,·ͳͲ−ଵ଴ 

ɋɚɠɚ 

50 0,00019 0,0011 0,0018 0,004 0,035 0,0006 

88,83 0,00031 0,0019 0,0029 0,006 0,057 0,000778 

120 0,000552 0,0034 0,0053 0,012 0,101 0,00071 

177,66 0,00062 0,0038 0,0059 0,013 0,114 0,00057 

200 0,000601 0,0037 0,0058 0,013 0,110 0,00053 

750 0,00021 0,0013 0,00203 0,00046 0,0387 0,000085 

 
 

7.7  Ɋɚɫɱɟɬ ɮɨɧɨɜɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ 
 

Ɏɨɧɨɜɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

ɋɮɨɧ=0,9ɉȾɄɦ.ɪ. 
 

Ⱦɥɹ ɫɚɠɢ ɉȾɄɦ.ɪ.=0,150 ɦɝ/ɦ3 

 
ɋɮɨɧ=0,90,150+=0,135 ɦɝ/ɦ3 

 
Ⱦɥɹ NO ɉȾɄɦ.ɪ.=0,4 ɦɝ/ɦ3 

 
ɋɮɨɧ=0,90,4=0,36 ɦɝ/ɦ3 

 
Ⱦɥɹ NO2

 ɉȾɄɦ.ɪ.=0,2 ɦɝ/ɦ3 

 
ɋɮɨɧ=0,90,2=0,18 ɦɝ/ɦ3 

 

Ⱦɥɹ SO2 ПДКɦ.ɪ.=0,5 ɦɝ/ɦ3 

 
ɋɮɨɧ=0,90,5=0,45 ɦɝ/ɦ3 

 

Ⱦɥɹ ɋɈ ПДКɦ.ɪ.=5 ɦɝ/ɦ3 

 
ɋɮɨɧ=0,95=4,5 ɦɝ/ɦ3 
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Ⱦɥɹ ɛɟɧ(ɚ)ɩɢɪɟɧɚ ПДКɦ.ɪ.=0,000001 ɦɝ/ɦ3 

 
ɋɮɨɧ=0,90,000001=0,0000009 ɦɝ/ɦ3 
 

7.8 Ɋɚɫɱɟɬ ɫɭɦɦɚɪɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɫ ɭɱɟɬɨɦ ɮɨɧɨɜɨɣ. 
 
ɋɭɦɦɚɪɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 
ɋɫɭɦ=ɋɮɨɧ+ɋɦ 

 

Ⱦɥɹ ɫɚɠɢ: 
 
ɯ=50 ɦ          ɋɫɭɦ=0,135+0,0006=0,1356 ɦɝ/ɦ3 

 
ɯ=88,83 ɦ     ɋɫɭɦ=0,135+0,000778=0,1358 ɦɝ/ɦ3 

 
ɯ=120 ɦ        ɋɫɭɦ=0,135+0,00071=0,1357 ɦɝ/ɦ3 

 
ɯ=177,66 ɦ   ɋɫɭɦ=0,135+0,00057=0,13557 ɦɝ/ɦ3 

 
ɯ=200 ɦ        ɋɫɭɦ=0,135+0,00053=0,13553 ɦɝ/ɦ3 

 
ɯ=750 ɦ        ɋɫɭɦ=0,135+0,000085=0,13508 ɦɝ/ɦ3 

 
Ⱦɥɹ NO: 
 
ɯ=50 ɦ          ɋɫɭɦ=0,36+0,0001922=0,3601922 ɦɝ/ɦ3 

 
ɯ=88,83 ɦ     ɋɫɭɦ=0,36+0,00031=0,36031 ɦɝ/ɦ3 

 
ɯ=120 ɦ        ɋɫɭɦ=0,36+0,000552=0,360552 ɦɝ/ɦ3 

 
ɯ=177,66 ɦ   ɋɫɭɦ=0,36+0,00062=0,36062 ɦɝ/ɦ3 

 
ɯ=200 ɦ        ɋɫɭɦ=0,36+0,000601=0,21025 ɦɝ/ɦ3 

 
ɯ=750 ɦ        ɋɫɭɦ=0,36+0,000558=0,3602 ɦɝ/ɦ3 

 
Ⱦɥɹ NOଶ: 
 
ɯ=50 ɦ         ɋɫɭɦ=0,18+0,00119=0,18119 ɦɝ/ɦ3 
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ɯ=88,83 ɦ    ɋɫɭɦ=0,18+0,0019=0,1819 ɦɝ/ɦ3 

 
ɯ=120 ɦ       ɋɫɭɦ=0,18+0,0034=0,1834 ɦɝ/ɦ3 

 
ɯ=177,66 ɦ  ɋɫɭɦ=0,18+0,00383=0,18383 ɦɝ/ɦ3 

 
ɯ=200 ɦ       ɋɫɭɦ=0,18+0,0037=0,1837 ɦɝ/ɦ3 

 
ɯ=750 ɦ       ɋɫɭɦ=0,18+0,00345=0,18133 ɦɝ/ɦ3 

 
Ⱦɥɹ SOଶ: 
 
ɯ=50 ɦ          ɋɫɭɦ=0,45+0,00186=0,45186 ɦɝ/ɦ3 

 
ɯ=88,83 ɦ     ɋɫɭɦ=0,45+0,00299=0,45299 ɦɝ/ɦ3 

 
ɯ=120 ɦ        ɋɫɭɦ=0,45+0,00533=0,45533 ɦɝ/ɦ3 

 
ɯ=177,66 ɦ   ɋɫɭɦ=0,45+0,00599=0,45599 ɦɝ/ɦ3 

 

ɯ=200 ɦ        ɋɫɭɦ=0,45+0,0058=0,4558 ɦɝ/ɦ3 

 

ɯ=750 ɦ        ɋɫɭɦ=0,45+0,00539=0,45539 ɦɝ/ɦ3 

 
Ⱦɥɹ ɋɈ: 
 
ɯ=50 ɦ          ɋɫɭɦ=4,5+0,0042=4,5042 ɦɝ/ɦ3 

 
ɯ=88,83 ɦ     ɋɫɭɦ=4,5+0,0068=4,5068 ɦɝ/ɦ3 

 
ɯ=120ɦ         ɋɫɭɦ=4,5+0,012=4,512 ɦɝ/ɦ3 

 
ɯ=177,66 ɦ   ɋɫɭɦ=4,5+0,0136=4,5136 ɦɝ/ɦ3 

 
ɯ=200 ɦ        ɋɫɭɦ=4,5+0,0132=4,5132 ɦɝ/ɦ3 

 
ɯ=750 ɦ        ɋɫɭɦ=4,5+0,0122=4,5122 ɦɝ/ɦ3 

 
Ⱦɥɹ ɛɟɧɡ(ɚ)ɩɢɪɟɧɚ: 
 
ɯ=50 ɦ          ɋɫɭɦ=(9000+0,035)ͳͲ−ଵ଴=0,9000035ͳͲ−଺ ɦɝ/ɦ3 

 
ɯ=88,83 ɦ     ɋɫɭɦ=(9000+0,057)ͳͲ−ଵ଴=0,9000057ͳͲ−଺ ɦɝ/ɦ3 
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ɯ=120 ɦ        ɋɫɭɦ=(9000+0,101)ͳͲ−ଵ଴=0,9000101ͳͲ−଺ ɦɝ/ɦ3 

 
ɯ=177,66 ɦ   ɋɫɭɦ=(9000+0,114)ͳͲ−ଵ଴=0,9000114ͳͲ−଺ ɦɝ/ɦ3 

 
ɯ=200 ɦ        ɋɫɭɦ=(9000+0,110)ͳͲ−ଵ଴=0,9000110ͳͲ−଺ ɦɝ/ɦ3 

 
ɯ=750 ɦ        ɋɫɭɦ=(9000+0,1026)ͳͲ−ଵ଴=0,90001026ͳͲ−଺ ɦɝ/ɦ3 

 
Ɍɚɛɥɢɰɚ 23 – ɉɪɢɡɟɦɧɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɫ ɭɱɟɬɨɦ ɮɨɧɨɜɵɯ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɪɚɫɫɬɨɹɧɢɹ  

Ɋɚɫɫɬɨɹɧ
ɢɟ, ɦ 

Ɂɚɝɪɹɡɧɹɸɳɟɟ ɜɟɳɟɫɬɜɨ, ɦɝ/ɦଷ 

NO NO2 SO2 CO Ȼɟɧɡ(ɚ)ɩɢɪɟɧ,·ͳͲ−଺ ɋɚɠɚ 
50 0,3601922 0,18119 0,45186 4,5042 0,9000035 0,1356 

88,83 0,36031 0,1819 0,45299 4,5068 0,9000057 0,1358 

120 0,360552 0,1834 0,45533 4,512 0,9000101 0,1357 

177,66 0,36062 0,18383 0,45599 4,5136 0,9000114 0,13557 

200 0,21025 0,1837 0,4558 4,5132 0,9000110 0,13553 

750 0,36021 0,18133 0,4529 4,5046 0,90000326 0,13508 

 
7.9 Ɋɚɫɱɟɬ ɩɪɢɡɟɦɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɜ ɞɨɥɹɯ ɉȾɄ 

 
ɉɪɢɡɟɦɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɜ ɞɨɥɹɯ ɉȾɄ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

q=
ɋɫɭɦ

ɉȾɄ
 

 
Ⱦɥɹ ɫɚɠɢ (ПДКɦ.ɪ.=0,15): 

ɯ=50 ɦ           q=0,1356/0,15=0,904 
 
ɯ=88,83 ɦ      q=0,1358/0,15=0,9053 
 
ɯ=120 ɦ         q=0,1357/0,15=0,9047 
 
ɯ=177,66 ɦ   q =0,13557/0,15=0,9038 
 
ɯ=200 ɦ        q=0,13553/0,15=0,9035 
 
ɯ=750ɦ         q=0,13543/0,15=0,9003 
  
Ⱦɥɹ NO (ПДКɦ.ɪ.=0,4): 
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ɯ=50 ɦ         q=0,3601922/0,4=0,9005 
 
ɯ=88,83 ɦ    q=0,36031/0,4=0,90077 
 
ɯ=120 ɦ       q=0,360552/0,4=0,90138 
 
ɯ=177,66 ɦ  q =0,36062/0,4=0,90155 
 
ɯ=200ɦ        q=0.21025/0,4=0,9015 
 
ɯ=250ɦ        q=0,360558/0,4=0,9014 
 
Ⱦɥɹ NOଶ (ПДКɦ.ɪ.=0,2): 

 
ɯ=50 ɦ         q=0,18119/0,2=0,906 
 
ɯ=88,83 ɦ    q=0,1819/0,2=0,9095 
 
ɯ=120 ɦ       q=0,1834/0,2=0,917 
 
ɯ=177,66ɦ   q =0,18383/0,2=0,919 
 
ɯ=200 ɦ       q=0,1837/0,2=0,9185 
 
ɯ=250ɦ        q=0,18345/0,2=0,91725 
 
Ⱦɥɹ SOଶ  (ПДКɦ.ɪ.=0,5): 

 
ɯ=50 ɦ         q=0,45186/0,5=0,904 
 
ɯ=88,83 ɦ    q=0,45299/0,5=0,906 
 
ɯ=120 ɦ       q=0,45533/0, 5=0,91 
 
ɯ=177,66 ɦ  q =0,45599/0,5=0,912 
 
ɯ=200 ɦ       q=0,4558/0,5=0,9116 
 
ɯ=250 ɦ       q=0,45539/0,5=0,911 
 
Ⱦɥɹ ɋɈ (ПДКɦ.ɪ.=5): 

 
ɯ=50 ɦ          q=4,5042/5=0,9008 
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ɯ=88,83 ɦ     q=4,5068/5=0,901 
 
ɯ=120 ɦ        q=4,512/5=0,9024 
 
ɯ=177,66 ɦ   q =4,5136/5=0,9027 
 
ɯ=200 ɦ        q=4,5132/5=0,9026 
 
ɯ=250 ɦ        q=4,5122/5=0,9024 
 
Ⱦɥɹ ɛɟɧɡ(ɚ)ɩɢɪɟɧɚ  (ПДКɦ.ɪ.=1∗ ͳͲ−଺): 

 
ɯ=50 ɦ          q=0,9000035ͳͲ−଺/1ͳͲ−଺=0,9000035 
 
ɯ=88,83 ɦ     q=0,9000057ͳͲ−଺/1ͳͲ−଺=0,9000057 
 
ɯ=120 ɦ        q=0,9000101ͳͲ−଺/1ͳͲ−଺=0,9000101 
 
ɯ=177,66 ɦ   q =0,9000114ͳͲ−଺/1ͳͲ−଺=0,9000114 
 
ɯ=200 ɦ        q=0,9000110ͳͲ−଺/1ͳͲ−଺=0,9000110 
 
ɯ=250 ɦ        q=0,90001026ͳͲ−଺/1ͳͲ−଺=0,90001026 
 

Ɍɚɛɥɢɰɚ 24 –  Ɂɧɚɱɟɧɢɹ ɩɪɢɡɟɦɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ ɜ ɞɨɥɹɯ ɉȾɄ 
Ɋɚɫɫɬɨɹɧɢɟ, 

ɦ 
Ɂɚɝɪɹɡɧɹɸɳɟɟ ɜɟɳɟɫɬɜɨ, ɞɨɥɢ ɉȾɄ 

NO NO2 SO2 CO Ȼɟɧɡ(ɚ)ɩɢɪɟɧ, ɋɚɠɚ 
50 0,9005 0,906 0,904 0,9008 0,9000035 0,904 

88,83 0,90077 0,9095 0,906 0,901 0,9000057 0,9053 

120 0,90138 0,917 0,91 0,9024 0,9000101 0,9047 

177,66 0,90155 0,919 0,912 0,9027 0,9000114 0,9038 

200 0,9015 0,9185 0,9116 0,9026 0,9000110 0,9035 

750 0,9005 0,90665 0,9058 0,9009 0,90000326 0,9003 

 
7.10 Ɋɚɫɱɟɬ ɩɚɪɨɜ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɨɬ ɬɨɩɥɢɜɧɨɝɨ ɛɚɤɚ 

 
ɉɨɫɤɨɥɶɤɭ ɩɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɫɧɢɠɟɧɢɸ ɜɵɛɪɨɫɨɜ Ɂȼ ɨɬ 

ɝɟɧɟɪɢɪɨɜɚɧɢɹ ɩɚɪɚ ɞɥɹ ɌȼɈ ɩɥɢɬ ɩɟɪɟɤɪɵɬɢɹ, ɩɚɪɨɝɟɧɟɪɚɬɨɪ ɮɭɧɤɰɢɨɧɢɪɭɟɬ 
ɧɚ ɞɢɡɟɥɶɧɨɦ ɬɨɩɥɢɜɟ, ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɫɱɢɬɚɬɶ ɨɛɪɚɡɨɜɚɧɢɟ Ɂȼ ɨɬ ɞɵɯɚɬɟɥɶɧɵɯ 
ɤɥɚɩɚɧɨɜ ɬɨɩɥɢɜɧɨɝɨ ɛɚɤɚ. 
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Ɇɚɤɫɢɦɚɥɶɧɵɟ ɜɵɛɪɨɫɵ (Ɇ, ɝ/ɫ) ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɢɡ ɬɨɩɥɢɜɧɨɝɨ ɛɚɤɚ 
ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ: 
 

M=
େమబKtౣ axKpౣ axVɱౣ

axଷ଺଴଴                                                             (43) 
 

Ƚɨɞɨɜɵɟ ɜɵɛɪɨɫɵ (G, ɬ/ɝɨɞ) ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

G=
େమబ(Ktౣ i౤+KTౣ ax)KpcpKɨɛ୆ଶଵ଴ల୔ɠ

                                                   (44) 

 
ɝɞɟ ɋ20 - ɤɨɧɰɟɧɬɪɚɰɢɹ ɧɚɫɵɳɟɧɧɵɯ ɩɚɪɨɜ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 20 
°ɋ, ɝ/ɦ3; 

Ʉt
min , Kt

max - ɨɩɵɬɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ, ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɦɚɤɫɢɦɚɥɶɧɨɣ 
ɬɟɦɩɟɪɚɬɭɪɚɯ ɠɢɞɤɨɫɬɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ; 

Ʉp - ɨɩɵɬɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɜɢɫɹɳɢɣ ɨɬ ɪɚɫɩɨɥɨɠɟɧɢɹ ɛɚɤɚ. Ȼɟɪɟɬɫɹ ɩɨ 
ɩɪɢɥɨɠɟɧɢɸ 4; [16] 

Ʉɨɛ - ɨɩɵɬɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɜɢɫɹɳɢɣ ɨɬ ɝɨɞɨɜɨɣ ɨɛɨɪɚɱɢɜɚɟɦɨɫɬɢ 
ɪɟɡɟɪɜɭɚɪɨɜ. Ȼɟɪɟɬɫɹ ɩɨ ɬɚɛɥɢɰɵ 17; 

ȼ - ɤɨɥɢɱɟɫɬɜɨ ɠɢɞɤɨɫɬɢ, ɡɚɤɚɱɢɜɚɟɦɨɟ ɜ ɪɟɡɟɪɜɭɚɪ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ, ɬ/ɝɨɞ. 
Vɱ

max - ɦɚɤɫɢɦɚɥɶɧɵɣ ɨɛɴɟɦ ɩɚɪɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ, ɜɵɬɟɫɧɹɟɦɨɣ ɢɡ 
ɪɟɡɟɪɜɭɚɪɚ ɜɨ ɜɪɟɦɹ ɟɝɨ ɡɚɤɚɱɤɢ, ɦ3/ɱɚɫ; 

Ɋɠ - ɩɥɨɬɧɨɫɬɶ ɠɢɞɤɨɫɬɢ, ɬ/ɦ3; 
 
Ɍɚɛɥɢɰɚ 25- Ɂɧɚɱɟɧɢɹ ɨɩɵɬɧɵɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ KɈɛ 

n 100 ɢ 
ɛɨɥɟɟ 

80 60 40 30 20 ɢ ɦɟɧɟɟ 

Ʉɨɛ 1.35 1.50 1.75 2.00 2.25 2.50 
 

Ɇ = ͷ͹ʹ,ͺͺͲ,ͻͷͲ͵͸ͲͲ = ʹ,Ͳͷʹ ɝ/ɫ 

 G = ͷ͹ሺʹ,ͺͺ + Ͳ,ͶሻͲ,͸͵ʹ,ͷͳ͹Ͳ,ͻʹͳͲ଺Ͳ,ͺ͸ = Ͳ,Ͳʹͻ ɬ/ɝɨɞ 

 
Ⱦɥɹ ɪɚɫɱɟɬɨɜ ɜɵɛɪɨɫɨɜ ɬɨɩɥɢɜɚ ɩɨ ɤɨɦɩɨɧɟɧɬɚɦ ɢɫɩɨɥɶɡɭɟɦ ɬɚɛɥɢɰɭ 26 

 
Ɍɚɛɥɢɰɚ 26 – Ʉɨɧɰɟɧɬɪɚɰɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ (% ɦɚɫɫ.) ɜ ɩɚɪɚɯ 
ɪɚɡɥɢɱɧɵɯ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɧɟɮɬɟɩɪɨɞɭɤɬɚ 

Ʉɨɧɰɟɧɬɪɚɰɢɹ ɤɨɦɩɨɧɟɧɬɨɜ Ci, % ɦɚɫɫ 
ɍɝɥɟɜɨɞɨɪɨɞɵ Ⱥɪɨɦɚɬɢɱɟɫɤɢɟ  
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ɉɪɟɞɟɥɶ-
ɧɵɟ 

ɋ1-ɋ10 

ɇɟɩɪɟ-
ɞɟɥɶɧɵɟ 

ɋ2-ɋ5 

ɭɝɥɟɜɨɞɨɪɨɞɵ 

ɋɟɪɨɜɨɞɨɪɨɞ 

Ʉɟɪɨɫɢɧ 99,84 -               0.10  0.06 
Ⱦɢɡɟɥɶɧɨɟ 
ɬɨɩɥɢɜɨ 

99,57 -     0.15  0.28 

Ɇɚɡɭɬ 99,31 -               0.21  0.48 
 
ɉɪɟɞɟɥɶɧɵɟ ɭɝɥɟɜɨɞɨɪɨɞɵ G = Ͳ,ͻͻͷ͹Ͳ,Ͳʹͻ = Ͳ,Ͳʹͻ ɬ/ɝɨɞ 
Ⱥɪɨɦɚɬɢɱɟɫɤɢɟ ɭɝɥɟɜɨɞɨɪɨɞɵ G = Ͳ,ͲͲͳͷͲ,Ͳʹͻ = Ͳ,ͲͲͲͲͶ͵ͷ ɬ/ɝɨɞ 
ɋɟɪɨɜɨɞɨɪɨɞ G = Ͳ,ͲͲʹͺͲ,Ͳʹͻ = Ͳ,ͲͲͲͲͺͳʹ ˕/ˆˑˇ 
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ɁȺɄɅɘɑȿɇɂȿ 
 

ȼ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ɞɚɧɧɨɣ ɞɢɩɥɨɦɧɨɣ ɪɚɛɨɬɵ ɛɵɥɢ ɩɪɟɞɥɨɠɟɧɵ 
ɦɟɪɨɩɪɢɹɬɢɹ ɞɥɹ ɫɧɢɠɟɧɢɹ ɜɵɛɪɨɫɨɜ ɨɬ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɨɛɴɟɤɬɚ ɩɨ 
ɩɪɨɢɡɜɨɞɫɬɜɭ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɩɥɢɬ ɩɟɪɟɤɪɵɬɢɹ – ɞɟɦɨɧɬɚɠ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ 
ɤɨɬɟɥɶɧɨɣ ɞɥɹ ɌȼɈ ɩɥɢɬ ɫ ɡɚɦɟɧɨɣ ɫɩɨɫɨɛɚ ɝɟɧɟɪɢɪɨɜɚɧɢɹ ɩɚɪɚ ɧɚ 
ɩɚɪɨɝɟɧɟɪɚɬɨɪ ɬɢɩɚ ɉȽ-300Ɇɀ2, ɱɬɨ ɩɪɟɞɩɨɥɚɝɚɟɬ ɝɟɧɟɪɢɪɨɜɚɧɢɟ ɩɚɪɚ.  

Ⱦɥɹ ɞɚɧɧɨɝɨ ɩɚɪɨɝɟɧɟɪɚɬɨɪɚ ɧɟ ɧɭɠɧɨ ɭɫɬɪɨɣɫɬɜɨ ɞɵɦɨɜɨɣ ɬɪɭɛɵ, 
ɩɨɷɬɨɦɭ ɡɚɝɪɹɡɧɹɸɳɢɟ ɜɟɳɟɫɬɜɚ, ɤɨɬɨɪɵɟ ɨɛɪɚɡɭɸɬɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɠɢɝɚɧɢɹ 
ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɜ ɩɚɪɨɝɟɧɟɪɚɬɨɪɟ, ɧɟɨɛɯɨɞɢɦɨ ɭɥɚɜɥɢɜɚɬɶ ɦɟɫɬɧɵɦ 
ɜɵɬɹɠɧɵɦ ɨɬɫɨɫɨɦ.  

Ⱦɥɹ ɫɩɪɨɟɤɬɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ ɩɪɨɦɵɲɥɟɧɧɨɣ ɜɟɧɬɢɥɹɰɢɢ ɛɵɥ 
ɩɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɪɚɫɫɟɢɜɚɧɢɹ ɩɨɫɥɟ ɦɟɪɨɩɪɢɹɬɢɣ, ɤɨɬɨɪɵɣ ɩɨɤɚɡɚɥ, ɱɬɨ ɧɚ 
ɪɚɫɫɬɨɹɧɢɢ ɦɚɤɫɢɦɚɥɶɧɨɣ ɩɪɢɡɟɦɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɤɨɧɰɟɧɬɪɚɰɢɹ ɧɢ ɨɞɧɨɝɨ ɢɡ 
ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ, ɫ ɭɱɟɬɨɦ ɮɨɧɨɜɨɣ, ɧɟ ɩɪɟɜɵɲɚɟɬ ɉȾɄ.  

ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɧɟɞɪɟɧɢɹ ɦɟɪɨɩɪɢɹɬɢɹ ɩɪɨɢɡɜɨɞɫɬɜɨ ɩɟɪɟɯɨɞɢɬ ɧɚ ɠɢɞɤɨɟ 
ɞɢɡɟɥɶɧɨɟ ɬɨɩɥɢɜɨ, ɬɟɦ ɫɚɦɵɦ ɜɨɡɧɢɤɚɟɬ ɧɨɜɵɣ ɢɫɬɨɱɧɢɤ ɨɛɪɚɡɨɜɚɧɢɹ 
ɜɵɛɪɨɫɨɜ ɩɚɪɨɜ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɱɟɪɟɡ ɞɵɯɚɬɟɥɶɧɵɟ ɤɥɚɩɚɧɚ ɬɨɩɥɢɜɧɨɝɨ 
ɛɚɤɚ. 
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