
 
 

 

Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 
ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 

«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 
 

ɉɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ 
«ɂɧɠɟɧɟɪɧɚɹ ɷɤɨɥɨɝɢɹ ɢ ɛɟɡɨɩɚɫɧɨɫɬɶ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ» 

 
     ɍɌȼȿɊɀȾȺɘ 
     Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ 
     _________   Ɍ. Ⱥ. Ʉɭɥɚɝɢɧɚ 
              ɩɨɞɩɢɫɶ                  
     « _____»      ________2019ɝ. 

 
 

ȻȺɄȺɅȺȼɊɋɄȺə ɊȺȻɈɌȺ 
 

20.03.01 «Ɍɟɯɧɨɫɮɟɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ» 
 
 

«Ɉɰɟɧɤɚ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɩɪɟɞɩɪɢɹɬɢɹ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ 
ɦɟɛɟɥɢ»  

 
 
 

ɉɨɹɫɧɢɬɟɥɶɧɚɹ ɡɚɩɢɫɤɚ 
 
 
 

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

ȼɵɩɭɫɤɧɢɤ   _________     Ʉ. Ⱥ. ɂɜɚɧɟɧɤɨ   
                                                          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: ɂɜɚɧɟɧɤɨ Ʉɪɢɫɬɢɧɟ Ⱥɥɟɤɫɚɧɞɪɨɜɧɟ 
Ƚɪɭɩɩɚ Ɏɗ 15-10Ȼ ɇɚɩɪɚɜɥɟɧɢɟ (ɫɩɟɰɢɚɥɶɧɨɫɬɶ) 20.03.01 «Ɍɟɯɧɨɫɮɟɪɧɚɹ 

ɛɟɡɨɩɚɫɧɨɫɬɶ» 
Ɍɟɦɚ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ: «Ɉɰɟɧɤɚ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ 

ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɩɪɟɞɩɪɢɹɬɢɹ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɦɟɛɟɥɢ» 
ɍɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ ɩɨ ɭɧɢɜɟɪɫɢɬɟɬɭ: № 5035/ɫ ɨɬ 16 ɚɩɪɟɥɹ 2019 ɝ. 
Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ: ɂ.ȼ. Ⱥɧɞɪɭɧɹɤ, ɤɚɧɞ. ɬɟɯɧ. ɧɚɭɤ 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ȼɄɊ: ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɢɧɫɬɪɭɤɰɢɹ, ɧɨɪɦɚɬɢɜɧɚɹ, 

ɫɩɪɚɜɨɱɧɚɹ ɢ ɞɪɭɝɚɹ ɥɢɬɟɪɚɬɭɪɚ. 
ɉɟɪɟɱɟɧɶ ɪɚɡɞɟɥɨɜ ȼɄɊ: ɨɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ ɩɪɟɞɩɪɢɹɬɢɢ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ 

ɦɟɛɟɥɢ; ɨɩɢɫɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɰɟɩɨɱɤɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɲɤɨɥɶɧɵɯ ɩɚɪɬ; 
ɪɚɫɱɟɬ ɨɛɪɚɡɨɜɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ; ɪɚɫɱɟɬ ɪɚɫɫɟɢɜɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ 
ɜɟɳɟɫɬɜ ɨɬ ɬɨɱɟɱɧɨɝɨ ɢɫɬɨɱɧɢɤɚ; ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɫɧɢɠɟɧɢɸ ɜɵɛɪɨɫɨɜ 
ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɨɬ ɬɨɱɟɱɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɜ ɚɬɦɨɫɮɟɪɭ; ɷɤɨɧɨɦɢɱɟɫɤɚɹ 
ɱɚɫɬɶ; ɡɚɤɥɸɱɟɧɢɟ; ɫɩɢɫɨɤ ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ; ɩɪɢɥɨɠɟɧɢɹ. 

ɉɟɪɟɱɟɧɶ ɝɪɚɮɢɱɟɫɤɨɝɨ ɢ ɢɥɥɸɫɬɪɚɰɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɫ ɭɤɚɡɚɧɢɟɦ 
ɨɫɧɨɜɧɵɯ ɱɟɪɬɟɠɟɣ: 

Ʌɢɫɬ 1: Ʉɚɪɬɚ-ɫɯɟɦɚ ɪɚɣɨɧɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɩɪɟɞɩɪɢɹɬɢɹ ɫ ɧɚɧɟɫɟɧɢɟɦ 
ɢɡɨɥɢɧɢɣ ɪɚɜɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ. 

Ʌɢɫɬ 2: Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɰɟɩɨɱɤɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɅȾɋɉ. 
Ʌɢɫɬ 3: Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɰɟɩɨɱɤɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɲɤɨɥɶɧɵɯ ɩɚɪɬ. 
Ʌɢɫɬ 4: Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɪɚɫɫɟɢɜɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɩɪɢ 

ɩɪɨɢɡɜɨɞɫɬɜɟ ɲɤɨɥɶɧɵɯ ɩɚɪɬ. 
Ʌɢɫɬ 5: Ɍɟɩɥɨɝɟɧɟɪɚɬɨɪ ɄɊɈɇ-5 ɌɍɊȻɈ-400 
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Ʌɢɫɬ 6: Ɍɟɩɥɨɝɟɧɟɪɚɬɨɪ Systemair CB 400/12.0. 
Ʌɢɫɬ 7: ɗɤɨɥɨɝɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ. 
 
 
 
Ɋɭɤɨɜɨɞɢɬɟɥɶ    _________         ɂ. ȼ. Ⱥɧɞɪɭɧɹɤ  
                                                                                          ɩɨɞɩɢɫɶ  
 

 
Ɂɚɞɚɧɢɟ ɩɪɢɧɹɥ ɤ ɢɫɩɨɥɧɟɧɢɸ _________          Ʉ. Ⱥ. ɂɜɚɧɟɧɤɨ   
                                                                                           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 – 27.06.2019 

ȼɵɩɨɥɧɟɧɢɟ ɪɚɫɱɟɬɨɜ, ɨɮɨɪɦɥɟɧɢɟ 
ɪɟɡɭɥɶɬɚɬɨɜ, ɫɨɫɬɚɜɥɟɧɢɟ ɜɵɜɨɞɨɜ 

28.06.2019 – 30.06.2019 

Ɋɚɛɨɬɚ ɧɚɞ ɧɨɪɦɚɬɢɜɧɨ-ɩɪɚɜɨɜɨɣ ɛɚɡɨɣ, 
ɨɮɨɪɦɥɟɧɢɟ ɪɚɫɱɟɬɧɨ-ɩɨɹɫɧɢɬɟɥɶɧɨɣ 
ɡɚɩɢɫɤɢ 

01.07.2019 – 03.07.2019 

Ƚɪɚɮɢɱɟɫɤɨɟ ɨɮɨɪɦɥɟɧɢɟ ɱɟɪɬɟɠɟɣ 04.07.2019 –06.07.2019 
Ɉɮɨɪɦɥɟɧɢɟ ɩɪɨɱɟɣ ɞɨɤɭɦɟɧɬɚɰɢɢ 07.07.2019 – 10.07.2019 

 
«__» _________  2019 ɝ. 
 
Ɋɭɤɨɜɨɞɢɬɟɥɶ                                        _________                   ɂ. ȼ. Ⱥɧɞɪɭɧɹɤ  
                                                                  ɩɨɞɩɢɫɶ 

 
 
Ɂɚɞɚɧɢɟ ɩɪɢɧɹɥ ɤ ɢɫɩɨɥɧɟɧɢɸ           _________                   Ʉ. Ⱥ. ɂɜɚɧɟɧɤɨ 
                                                                    ɩɨɞɩɢɫɶ                    
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ɊȿɎȿɊȺɌ 
 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «Ɉɰɟɧɤɚ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ 
ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɩɪɟɞɩɪɢɹɬɢɹ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɦɟɛɟɥɢ» ɫɨɞɟɪɠɢɬ 125 
ɫɬɪɚɧɢɰ, ɜɤɥɸɱɚɟɬ 65 ɬɚɛɥɢɰ, 24 ɥɢɬɟɪɚɬɭɪɧɵɯ ɢɫɬɨɱɧɢɤɚ ɢ 7 ɥɢɫɬɨɜ 
ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ.  

ɉɊɈɂɁȼɈȾɋɌȼɈ ɆȿȻȿɅɂ, ɅȺɆɂɇɂɊɈȼȺɇɇɕȿ ȾɊȿȼȿɋɇɈ-
ɋɌɊɍɀȿɑɇɕȿ ɉɅɂɌɕ, ɁȺȽɊəɁɇəɘɓɂȿ ȼȿɓȿɋɌȼȺ, ȼɕȻɊɈɋɕ, 
ɌɈɑȿɑɇɕȿ ɂɋɌɈɑɇɂɄɂ. 

Ɉɛɴɟɤɬ ɢɫɫɥɟɞɨɜɚɧɢɹ: ɩɪɨɢɡɜɨɞɫɬɜɨ ɦɟɛɟɥɢ. 
ɐɟɥɶɸ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɨɰɟɧɤɚ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ 

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

ɩɪɟɞɩɪɢɹɬɢɹ, ɜɵɹɜɥɟɧɵ ɨɫɧɨɜɧɵɟ ɚɫɩɟɤɬɵ ɟɝɨ ɜɥɢɹɧɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ.  
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ȺɇɇɈɌȺɐɂə 
 

Ȼɚɤɚɥɚɜɪɫɤɚɹ ɪɚɛɨɬɚ ɧɚ ɬɟɦɭ: «Ɉɰɟɧɤɚ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ 
ɫɪɟɞɭ ɩɪɟɞɩɪɢɹɬɢɹ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɦɟɛɟɥɢ» ɜɵɩɨɥɧɟɧɚ ɧɚ 125 ɫɬɪɚɧɢɰɚɯ, 
ɜɤɥɸɱɚɟɬ 65 ɬɚɛɥɢɰ, 7 ɝɪɚɮɢɱɟɫɤɢɯ ɦɚɬɟɪɢɚɥɨɜ ɢ 24 ɥɢɬɟɪɚɬɭɪɧɵɯ ɢɫɬɨɱɧɢɤɚ.  

ɐɟɥɶɸ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɨɰɟɧɤɚ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ 
ɩɪɟɞɩɪɢɹɬɢɹ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɦɟɛɟɥɢ. 

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

ȼ ɩɟɪɜɨɣ ɝɥɚɜɟ ɩɪɢɜɟɞɟɧɵ ɨɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ ɩɪɟɞɩɪɢɹɬɢɹ, ɚ ɬɚɤɠɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɚɣɨɧɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɩɪɟɞɩɪɢɹɬɢɹ.  

ȼɨ ɜɬɨɪɨɣ ɝɥɚɜɟ ɨɩɢɫɚɧ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɲɤɨɥɶɧɵɯ ɩɚɪɬ, ɜ ɬɨɦ ɱɢɫɥɟ ɩɪɨɰɟɫɫ ɩɪɨɢɡɜɨɞɫɬɜɚ ɥɚɦɢɧɢɪɨɜɚɧɧɵɯ ɞɪɟɜɟɫɧɨ-
ɫɬɪɭɠɟɱɧɵɯ ɩɥɢɬ ɢ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɤɚɪɤɚɫɚ. 

ȼ ɬɪɟɬɶɟɣ ɝɥɚɜɟ ɩɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɨɛɪɚɡɨɜɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ 
ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɲɤɨɥɶɧɵɯ ɩɚɪɬ ɨɬ ɨɪɝɚɧɢɡɨɜɚɧɧɵɯ ɢ ɧɟɨɪɝɚɧɢɡɨɜɚɧɧɵɯ 
ɢɫɬɨɱɧɢɤɨɜ. 

ȼ ɱɟɬɜɟɪɬɨɣ ɝɥɚɜɟ ɩɪɢɜɟɞɟɧ ɪɚɫɱɟɬ ɪɚɫɫɟɢɜɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɨɬ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɲɤɨɥɶɧɵɯ ɩɚɪɬ. 

ȼ ɩɹɬɨɣ ɝɥɚɜɟ ɩɪɟɞɥɨɠɟɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɧɟɝɚɬɢɜɧɨɝɨ 
ɜɨɡɞɟɣɫɬɜɢɹ ɢ ɫɧɢɠɟɧɢɸ ɩɪɟɞɟɥɶɧɨ-ɞɨɩɭɫɬɢɦɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ. 

ɒɟɫɬɚɹ ɝɥɚɜɚ ɫɨɞɟɪɠɢɬ ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɱɚɫɬɶ. 
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ȼȼȿȾȿɇɂȿ 
 
ȼ ɫɨɜɪɟɦɟɧɧɨɦ ɦɢɪɟ ɩɪɨɢɡɜɨɞɫɬɜɨ ɦɟɛɟɥɢ ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɵɦ. ȿɝɨ 

ɨɛɴɟɦ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɫ ɤɚɠɞɵɦ ɝɨɞɨɦ, ɚ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɪɚɫɬɭɬ ɭɪɨɜɧɢ 
ɡɚɝɪɹɡɧɟɧɢɹ, ɩɪɟɜɵɲɚɹ ɞɨɩɭɫɬɢɦɵɟ ɫɚɧɢɬɚɪɧɵɟ ɧɨɪɦɵ ɜ ɤɪɭɩɧɵɯ 
ɩɪɨɦɵɲɥɟɧɧɵɯ ɝɨɪɨɞɚɯ. 

Ɇɟɛɟɥɶɧɚɹ ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ — ɧɚɢɛɨɥɟɟ ɦɚɬɟɪɢɚɥɨɟɦɤɚɹ ɩɨɞɨɬɪɚɫɥɶ 
ɞɟɪɟɜɨɨɛɪɚɛɚɬɵɜɚɸɳɟɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. ɉɪɢ ɨɛɪɚɛɨɬɤɟ ɦɚɬɟɪɢɚɥɨɜ ɜ 
ɩɪɨɰɟɫɫɟ ɩɪɨɢɡɜɨɞɫɬɜɚ ɦɟɛɟɥɢ ɢ ɦɟɛɟɥɶɧɨɣ ɮɭɪɧɢɬɭɪɵ ɢɫɩɨɥɶɡɭɸɬɫɹ 
ɪɚɡɥɢɱɧɵɟ ɜɟɳɟɫɬɜɚ, ɨɤɚɡɵɜɚɸɳɢɟ ɧɟɝɚɬɢɜɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ 
ɫɪɟɞɭ. ɗɬɢ ɜɟɳɟɫɬɜɚ ɩɪɢɜɨɞɹɬ ɤ ɡɚɝɪɹɡɧɟɧɢɸ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜɨ ɜɪɟɦɹ 
ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ, ɯɪɚɧɟɧɢɹ, ɜɵɩɨɥɧɟɧɢɹ ɩɨɝɪɭɡɨɱɧɨ-ɪɚɡɝɪɭɡɨɱɧɵɯ ɪɚɛɨɬ ɢ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ.  

Ɉɞɧɢɦ ɢɡ ɡɚɝɪɹɡɧɢɬɟɥɟɣ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɹɜɥɹɸɬɫɹ ɞɪɟɜɟɫɧɵɟ ɨɬɯɨɞɵ, 
ɤɨɬɨɪɵɟ ɩɪɢɜɨɞɹɬ ɤ ɩɨɹɜɥɟɧɢɸ ɬɜɟɪɞɵɯ ɩɪɢɦɟɫɟɣ ɜ ɚɬɦɨɫɮɟɪɟ, ɚ ɬɚɤɠɟ ɱɚɫɬɨ 
ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɨ ɧɟɪɚɰɢɨɧɚɥɶɧɨɦ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɥɟɫɧɵɯ ɪɟɫɭɪɫɨɜ. Ʉ 
ɞɪɟɜɟɫɧɵɦ ɨɬɯɨɞɚɦ ɨɬɧɨɫɹɬɫɹ ɞɪɟɜɟɫɧɵɟ ɨɩɢɥɤɢ, ɨɛɪɟɡɤɢ ɞɪɟɜɟɫɢɧɵ, ɢ 
ɞɪɟɜɟɫɧɨɫɬɪɭɠɟɱɧɵɯ ɩɥɢɬ (Ⱦɋɉ).  

ɍɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɩɪɨɰɟɫɫɨɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɢ 
ɩɨɜɵɲɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɚɬɟɪɢɚɥɶɧɵɯ, ɫɵɪɶɟɜɵɯ ɢ 
ɬɨɩɥɢɜɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɩɨɡɜɨɥɢɬ ɫɨɤɪɚɬɢɬɶ ɡɚɬɪɚɬɵ ɢ ɫɧɢɡɢɬɶ 
ɧɟɝɚɬɢɜɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ. Ʉɪɨɦɟ ɬɨɝɨ, ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ 
ɨɫɨɛɨɟ ɜɧɢɦɚɧɢɟ ɞɨɥɠɧɨ ɭɞɟɥɹɬɶɫɹ ɩɪɢɦɟɧɟɧɢɸ ɧɚ ɩɪɟɞɩɪɢɹɬɢɹɯ ɛɟɡɨɬɯɨɞɧɵɯ 
ɬɟɯɧɨɥɨɝɢɣ ɢ ɤɨɦɩɥɟɤɫɧɨɦɭ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɞɪɟɜɟɫɧɵɯ ɨɬɯɨɞɨɜ, ɨɛɪɚɡɭɸɳɢɯɫɹ 
ɜ ɩɪɨɰɟɫɫɟ ɩɪɨɢɡɜɨɞɫɬɜɚ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɰɟɥɶ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ: ɨɰɟɧɤɚ 
ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɩɪɟɞɩɪɢɹɬɢɹ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɦɟɛɟɥɢ, ɢ 
ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɧɟɝɚɬɢɜɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ. 

Ɋɚɫɫɦɨɬɪɢɦ ɩɪɟɞɩɪɢɹɬɢɟ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɲɤɨɥɶɧɵɯ ɩɚɪɬ. 
ɒɤɨɥɶɧɚɹ ɩɚɪɬɚ – ɷɬɨ ɧɟɩɪɨɫɬɚɹ ɤɨɧɫɬɪɭɤɰɢɹ, ɤɨɬɨɪɚɹ ɞɨɥɠɧɚ ɛɵɬɶ 

ɜɵɩɨɥɧɟɧɚ ɩɨ ɨɩɪɟɞɟɥɟɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ, ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɩɪɟɞɨɫɬɚɜɢɬɶ 
ɲɤɨɥɶɧɢɤɚɦ ɤɨɦɮɨɪɬ ɢ ɭɞɨɛɫɬɜɨ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɜɫɟɝɨ ɜɪɟɦɟɧɢ ɨɛɭɱɟɧɢɹ. 
Ɇɚɬɟɪɢɚɥɵ, ɢɡ ɤɨɬɨɪɵɯ ɢɡɝɨɬɚɜɥɢɜɚɸɬɫɹ ɫɨɜɪɟɦɟɧɧɵɟ ɩɚɪɬɵ, ɨɬɥɢɱɚɸɬɫɹ 
ɩɨɜɵɲɟɧɧɵɦɢ ɩɪɨɱɧɨɫɬɧɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɢ ɷɤɨɥɨɝɢɱɟɫɤɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɶɸ. 

Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɰɟɥɢ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ ɛɵɥɢ ɜɵɞɜɢɧɭɬɵ ɫɥɟɞɭɸɳɢɟ 
ɡɚɞɚɱɢ: 

1) ɪɚɡɪɚɛɨɬɚɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɭɸ ɰɟɩɨɱɤɭ ɩɪɨɢɡɜɨɞɫɬɜɚ ɥɚɦɢɧɢɪɨɜɚɧɧɵɯ 
ɞɪɟɜɟɫɧɨ-ɫɬɪɭɠɟɱɧɵɯ ɩɥɢɬ ɢ ɲɤɨɥɶɧɵɯ ɩɚɪɬ; 

2) ɩɪɨɢɡɜɟɫɬɢ ɪɚɫɱɟɬ ɨɛɪɚɡɨɜɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ; 
3) ɩɪɨɢɡɜɟɫɬɢ ɪɚɫɱɟɬ ɪɚɫɫɟɢɜɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɨɬ ɬɨɱɟɱɧɨɝɨ 

ɢɫɬɨɱɧɢɤɚ; 
4) ɪɚɡɪɚɛɨɬɚɬɶ ɩɪɢɪɨɞɨɨɯɪɚɧɧɨɟ ɦɟɪɨɩɪɢɹɬɢɟ; 
5) ɫɞɟɥɚɬɶ ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɨɰɟɧɤɭ ɩɪɟɞɥɨɠɟɧɧɨɝɨ ɦɟɪɨɩɪɢɹɬɢɹ
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1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ ɩɪɟɞɩɪɢɹɬɢɢ 
 
1.1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨɛ ɨɛɴɟɤɬɟ 

 
ɉɥɨɳɚɞɶ ɡɟɦɥɟɩɨɥɶɡɨɜɚɧɢɹ: ɨɛɳɚɹ ɩɥɨɳɚɞɶ – 5450 ɤɜ.ɦ., ɩɥɨɳɚɞɶ 

ɡɚɫɬɪɨɣɤɢ – 2500 ɤɜ.ɦ. 
ɑɢɫɥɟɧɧɨɫɬɶ ɫɨɬɪɭɞɧɢɤɨɜ: ɫɪɟɞɧɢɣ ɫɩɢɫɨɱɧɵɣ ɫɨɫɬɚɜ ɫɨɬɪɭɞɧɢɤɨɜ 

ɩɪɟɞɩɪɢɹɬɢɹ – 18 ɱɟɥɨɜɟɤ. 
ȼɪɟɦɟɧɧɨɣ ɪɟɠɢɦ ɪɚɛɨɬɵ ɩɪɟɞɩɪɢɹɬɢɹ: ɫɨɬɪɭɞɧɢɤɢ ɩɪɟɞɩɪɢɹɬɢɹ 

ɪɚɛɨɬɚɸɬ ɩɨ ɞɜɭɯɫɦɟɧɧɨɦɭ ɪɟɠɢɦɭ. 
ɉɟɪɟɱɟɧɶ ɫɬɪɭɤɬɭɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɩɪɟɞɩɪɢɹɬɢɹ: ɧɚ ɬɟɪɪɢɬɨɪɢɢ 

ɩɪɟɞɩɪɢɹɬɢɹ ɧɚɯɨɞɹɬɫɹ: 
 ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɰɟɯɚ; 
 ɫɤɥɚɞɫɤɢɟ ɩɨɦɟɳɟɧɢɹ; 
 ɡɞɚɧɢɟ ɨɯɪɚɧɵ; 
 ɝɚɪɚɠ; 
 ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨɟ ɡɞɚɧɢɟ.  
ɇɚɥɢɱɢɟ ɨɛɴɟɤɬɨɜ ɯɪɚɧɟɧɢɹ ɢ ɡɚɯɨɪɨɧɟɧɢɹ ɨɬɯɨɞɨɜ: ɧɚ ɬɟɪɪɢɬɨɪɢɢ 

ɩɪɟɞɩɪɢɹɬɢɹ ɭɫɬɚɧɨɜɥɟɧɨ ɬɪɢ ɤɨɧɬɟɣɧɟɪɚ ɞɥɹ ɛɵɬɨɜɵɯ ɨɬɯɨɞɨɜ, ɨɞɢɧ 
ɦɟɬɚɥɥɢɱɟɫɤɢɣ ɤɨɧɬɟɣɧɟɪ ɞɥɹ ɧɚɤɨɩɥɟɧɢɹ ɪɬɭɬɶɫɨɞɟɪɠɚɳɢɯ ɥɚɦɩ. 

ɍ ɨɪɝɚɧɢɡɚɰɢɢ ɟɫɬɶ ɪɚɡɪɟɲɟɧɢɟ ɧɚ ɜɵɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ 
ɚɬɦɨɫɮɟɪɭ ɫɬɚɰɢɨɧɚɪɧɵɦ ɢɫɬɨɱɧɢɤɨɦ ɡɚɝɪɹɡɧɟɧɢɹ, ɬɚɤɢɯ ɤɚɤ: ɨɤɫɢɞ ɭɝɥɟɪɨɞɚ, 
ɨɤɫɢɞ ɚɡɨɬɚ (IV ), ɨɤɫɢɞ ɫɟɪɵ (IV ), ɛɟɧɡ(ɚ)ɩɢɪɟɧ, ɦɚɡɭɬɧɚɹ ɡɨɥɚ.  

 
1.2 Ʉɪɚɬɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɮɢɡɢɤɨ-ɝɟɨɝɪɚɮɢɱɟɫɤɢɯ ɢ 

ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɪɚɣɨɧɚ 
 
Ɋɟɥɶɟɮ ɦɟɫɬɧɨɫɬɢ ɪɚɣɨɧɚ, ɧɚ ɤɨɬɨɪɨɦ ɪɚɫɩɨɥɨɠɟɧɨ ɩɪɟɞɩɪɢɹɬɢɟ, 

ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɧɚɥɢɱɢɟɦ ɩɟɪɟɩɚɞɚ ɜɵɫɨɬ ɛɨɥɟɟ 50 ɦ ɢ ɯɨɥɦɢɫɬɨɫɬɶɸ. ȼ 
ɝɟɨɥɨɝɢɱɟɫɤɨɦ ɫɬɪɨɟɧɢɢ ɪɚɣɨɧɚ ɪɚɡɦɟɳɟɧɢɹ ɡɚɜɨɞɚ ɩɪɢɧɢɦɚɸɬ ɭɱɚɫɬɢɟ 
ɜɟɪɯɧɟɱɟɬɜɟɪɬɢɱɧɵɟ, ɫɨɜɪɟɦɟɧɧɵɟ ɨɬɥɨɠɟɧɢɹ ɜɬɨɪɨɣ ɧɚɞɩɨɣɦɟɧɧɨɣ ɬɟɪɪɚɫɵ 
ɪ. ȿɧɢɫɟɣ, ɩɟɪɟɤɪɵɬɵɟ ɫ ɩɨɜɟɪɯɧɨɫɬɢ ɧɚɫɵɩɧɵɦ ɝɪɭɧɬɨɦ. ɑɟɬɜɟɪɬɢɱɧɚɹ 
ɬɨɥɳɚ ɡɚɥɟɝɚɟɬ ɧɚ ɨɬɥɨɠɟɧɢɹɯ ɫɪɟɞɧɟɝɨ ɞɟɜɨɧɚ. ȼɬɨɪɚɹ ɧɚɞɩɨɣɦɟɧɧɚɹ 
ɬɟɪɪɚɫɚ ɫɥɨɠɟɧɚ ɝɪɚɜɢɣɧɨ-ɝɚɥɟɱɧɢɤɨɜɵɦɢ ɨɬɥɨɠɟɧɢɹɦɢ ɫ ɩɪɨɫɥɨɣɤɚɦɢ ɩɟɫɤɚ 
ɢ ɫɭɝɥɢɧɤɚ ɦɨɳɧɨɫɬɶɸ 0,3-1,1 ɦ. Ɇɨɳɧɨɫɬɶ ɝɚɥɟɱɧɢɤɚ ɢɡɦɟɧɹɟɬɫɹ ɨɬ 6,7 ɞɨ 
16,0 ɦ. 

Ƚɚɥɟɱɧɢɤɨɜɵɣ ɫɥɨɣ ɡɚɥɟɝɚɟɬ ɧɚ ɜɵɜɟɬɪɟɥɵɯ ɨɬɥɨɠɟɧɢɹɯ ɫɪɟɞɧɟɝɨ ɞɟɜɨɧɚ, 
ɱɚɫɬɨ ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɷɥɸɜɢɚɥɶɧɵɦɢ ɝɥɢɧɚɦɢ, ɫɭɝɥɢɧɤɚɦɢ, ɩɟɫɤɚɦɢ. 

ɋɭɝɥɢɧɤɢ ɢ ɩɟɫɤɢ ɜɫɬɪɟɱɟɧɵ ɜ ɜɢɞɟ ɩɪɨɫɥɨɟɜ ɜ ɝɚɥɟɱɧɢɤɟ ɦɨɳɧɨɫɬɶɸ 0,7-
10,3 ɦ, ɡɚɥɟɝɚɸɳɢɟ ɜ ɢɧɬɟɪɜɚɥɟ ɝɥɭɛɢɧ 4,7-15,0 ɦ. ɗɥɸɜɢɚɥɶɧɵɟ ɨɬɥɨɠɟɧɢɹ ɫ 
ɝɥɭɛɢɧ 13,5-18,0 ɦ ɡɚɥɟɝɚɸɬ ɧɚ ɫɤɚɥɶɧɵɯ ɨɬɥɨɠɟɧɢɹɯ ɞɟɜɨɧɚ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ 
ɩɟɫɱɚɧɢɤɚɦɢ, ɤɨɧɝɥɨɦɟɪɚɬɚɦɢ, ɚɥɟɜɪɨɥɢɬɚɦɢ ɢ ɭɝɥɟɦ. 

Ɉɫɧɨɜɧɵɦ ɜɨɞɧɵɦ ɨɛɴɟɤɬɨɦ ɹɜɥɹɟɬɫɹ ɪɟɤɚ ȿɧɢɫɟɣ ɢ ɟɝɨ ɧɟɛɨɥɶɲɢɟ 
ɩɪɢɬɨɤɢ. Ⱦɥɢɧɧɚ ɨɬ ɫɥɢɹɧɢɹ ɫɨɫɬɚɜɧɵɯ ɩɪɢɬɨɤɨɜ ɞɨ ɭɫɬɶɹ ɪɚɜɧɚ 3487 ɤɦ, ɚ 
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ɩɥɨɳɚɞɶ ɜɨɞɨɫɛɨɪɚ 2580 ɬɵɫ.ɤɦ. ȼ ɱɟɪɬɟ Ʉɪɚɫɧɨɹɪɫɤɚ ȿɧɢɫɟɣ ɩɪɨɬɟɤɚɟɬ ɫ 
ɡɚɩɚɞɚ ɧɚ ɜɨɫɬɨɤ, ɢɦɟɟɬ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɤɨɥɨ 30 ɤɦ. 

Ʉɥɢɦɚɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ – ɫɪɟɞɧɹɹ ɥɟɬɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɫɨɫɬɚɜɥɹɟɬ 
22°ɋ, ɫɪɟɞɧɹɹ ɡɢɦɧɹɹ – 15°ɋ, ɫɪɟɞɧɟɝɨɞɨɜɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ – 2,8 ɦ/ɫ, ɚ 
ɦɚɤɫɢɦɚɥɶɧɚɹ – 28 ɦ/ɫ. ɉɪɟɨɛɥɚɞɚɸɳɟɟ ɧɚɩɪɚɜɥɟɧɢɟ ɜɟɬɪɚ – ɸɝɨ-ɡɚɩɚɞɧɨɟ ɩɨ 
8-ɦɢ ɪɭɦɛɨɜɨɣ ɪɨɡɟ ɜɟɬɪɨɜ. ɋɭɦɦɚ ɨɫɚɞɤɨɜ ɡɚ ɝɨɞ ɫɨɫɬɚɜɥɹɟɬ 454 ɦɦ, ɚ 
ɫɪɟɞɧɟɝɨɞɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɱɜɵ ɫɨɫɬɚɜɥɹɟɬ 1°ɋ. Ʉɥɢɦɚɬ ɫɭɪɨɜɵɣ, ɪɟɡɤɨ 
ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ. Ɂɢɦɚ ɛɨɥɟɟ ɦɹɝɤɚɹ, ɱɟɦ ɧɚ ɫɟɜɟɪɟ, ɧɚɱɢɧɚɟɬɫɹ ɜ ɤɨɧɰɟ 
ɨɤɬɹɛɪɹ - ɧɚɱɚɥɟ ɧɨɹɛɪɹ ɢ ɩɪɨɞɨɥɠɚɟɬɫɹ 5-5,5 ɦɟɫɹɰɟɜ. ɇɚ ɬɟɪɪɢɬɨɪɢɢ 
Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ ɜɵɞɟɥɹɸɬ ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɩɨɹɫɚ ɭɦɟɪɟɧɧɵɯ ɲɢɪɨɬ. Ɍɭɦɚɧɵ 
ɯɚɪɚɤɬɟɪɧɵ ɜ ɨɫɟɧɧɟɟ ɢ ɜɟɫɟɧɧɟɟ ɜɪɟɦɹ ɝɨɞɚ, ɤɨɝɞɚ ɧɚɛɥɸɞɚɟɬɫɹ ɩɨɜɵɲɟɧɧɚɹ 
ɜɥɚɠɧɨɫɬɶ ɢɡ-ɡɚ ɜɵɩɚɞɟɧɢɹ ɨɫɚɞɤɨɜ, ɜ ɜɢɞɟ ɫɧɟɝɚ ɢɥɢ ɞɨɠɞɹ, ɢ ɬɚɹɧɢɹ ɫɧɟɝɚ. 

Ʉɪɚɫɧɨɹɪɫɤɢɣ ɤɪɚɣ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɦɢ 
ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɦɢ ɭɫɥɨɜɢɹɦɢ, ɫɩɨɫɨɛɫɬɜɭɸɳɢɦɢ ɧɚɤɨɩɥɟɧɢɸ ɬɨɤɫɢɱɧɵɯ 
ɩɪɢɦɟɫɟɣ ɜ ɚɬɦɨɫɮɟɪɟ, ɨɩɪɟɞɟɥɹɸɳɢɦɢ ɭɪɨɜɟɧɶ ɟɟ ɡɚɝɪɹɡɧɟɧɢɹ ɢ ɜɥɢɹɸɳɢɦɢ 
ɧɚ ɟɟ ɪɚɫɫɟɢɜɚɸɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ. Ɉɩɚɫɧɨɫɬɶ ɫɢɥɶɧɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ ɜɨɡɞɭɯɚ 
ɜɨɡɪɚɫɬɚɟɬ, ɤɨɝɞɚ ɦɚɥɵɟ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ ɫɨɱɟɬɚɸɬɫɹ ɫ ɩɪɢɡɟɦɧɨɣ ɢɧɜɟɪɫɢɟɣ, ɬ.ɟ. 
ɨɫɥɚɛɥɟɧɧɵɣ ɝɨɪɢɡɨɧɬɚɥɶɧɵɣ ɩɟɪɟɧɨɫ ɜɨɡɞɭɯɚ ɞɨɩɨɥɧɹɟɬɫɹ ɨɬɫɭɬɫɬɜɢɟɦ 
ɤɨɧɜɟɤɬɢɜɧɨɝɨ ɢ ɬɭɪɛɭɥɟɧɬɧɨɝɨ ɩɟɪɟɦɟɲɢɜɚɧɢɹ. ȼ ɭɫɥɨɜɢɹɯ Ʉɪɚɫɧɨɹɪɫɤɚ 
ɧɢɡɤɢɟ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ (ɞɨ 2 ɦ/ɫɟɤ) ɫɨɩɪɨɜɨɠɞɚɸɬɫɹ ɨɛɪɚɡɨɜɚɧɢɟɦ ɩɪɢɡɟɦɧɵɯ 
ɢɧɜɟɪɫɢɣ ɜ ɫɪɟɞɧɟɦ ɜ 38% ɫɥɭɱɚɟɜ. ɉɪɢ ɷɬɨɦ ɩɪɨɢɫɯɨɞɢɬ ɜɨɡɪɚɫɬɚɧɢɟ 
ɤɨɧɰɟɧɬɪɚɰɢɣ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɨɬ ɧɢɡɤɢɯ ɢɫɬɨɱɧɢɤɨɜ: ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ, 
ɩɟɱɟɣ ɠɢɥɢɳɧɨ-ɤɨɦɦɭɧɚɥɶɧɨɝɨ ɫɟɤɬɨɪɚ ɢ ɞɪ. (ɨɤɫɢɞɵ ɭɝɥɟɪɨɞɚ, ɚɡɨɬɚ, ɫɟɪɵ, 
ɭɝɥɟɜɨɞɨɪɨɞɵ). 

ȼ ɡɢɦɧɢɣ ɢ ɥɟɬɧɢɣ ɩɟɪɢɨɞɵ ɧɚɞ ɪɚɣɨɧɨɦ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɨɬɪɨɝ 
ɋɢɛɢɪɫɤɨɝɨ ɚɧɬɢɰɢɤɥɨɧɚ. ɉɪɢ ɩɨɫɬɭɩɥɟɧɢɢ ɜɨɡɞɭɲɧɵɯ ɦɚɫɫ ɫ ɡɚɩɚɞɚ ɢ ɸɝɚ ɜ 
ɡɢɦɧɟɟ ɜɪɟɦɹ ɦɨɪɨɡɵ ɨɫɥɚɛɟɜɚɸɬ, ɱɚɫɬɨ ɫɨɩɪɨɜɨɠɞɚɸɬɫɹ ɜɵɩɚɞɟɧɢɟɦ ɫɧɟɝɚ, 
ɧɚɛɥɸɞɚɸɬɫɹ ɦɟɬɟɥɢ. ȼ ɥɟɬɧɟɟ ɜɪɟɦɹ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɚɫɦɭɪɧɚɹ ɩɨɝɨɞɚ ɫ 
ɨɛɥɨɠɧɵɦɢ ɞɨɠɞɹɦɢ. 

ȼɟɫɧɨɣ ɢ ɨɫɟɧɶɸ ɯɚɪɚɤɬɟɪ ɩɨɝɨɞɵ ɧɟɭɫɬɨɣɱɢɜ. ȼ ɷɬɢ ɩɟɪɢɨɞɵ 
ɩɪɟɨɛɥɚɞɚɟɬ ɜɬɨɪɠɟɧɢɟ ɰɢɤɥɨɧɨɜ ɢ ɫ ɧɢɦɢ ɮɪɨɧɬɨɜ ɫ ɡɚɩɚɞɚ ɢ ɸɝɚ, ɤɨɬɨɪɵɟ 
ɩɪɢɧɨɫɹɬ ɨɛɥɨɠɧɵɟ ɨɫɚɞɤɢ ɢ ɩɚɫɦɭɪɧɭɸ ɩɨɝɨɞɭ. 

ȼ ɬɟɱɟɧɢɟ ɝɨɞɚ ɩɨ ɪɚɣɨɧɭ ɩɪɟɨɛɥɚɞɚɸɬ ɜɟɬɪɵ ɡɚɩɚɞɧɨɝɨ ɧɚɩɪɚɜɥɟɧɢɹ, 
ɧɚɢɛɨɥɶɲɚɹ ɩɨɜɬɨɪɹɟɦɨɫɬɶ ɤɨɬɨɪɵɯ ɩɪɢɯɨɞɢɬɫɹ ɧɚ ɜɟɫɧɭ ɢ ɨɫɟɧɶ ɢ ɫɨɫɬɚɜɥɹɟɬ 
63-66%. ɇɚɢɦɟɧɶɲɭɸ ɩɨɜɬɨɪɹɟɦɨɫɬɶ ɢɦɟɸɬ ɜɟɬɪɵ ɫɟɜɟɪɧɨɝɨ ɢ ɸɝɨ-ɜɨɫɬɨɱɧɨɝɨ 
ɧɚɩɪɚɜɥɟɧɢɣ ɢ ɫɨɫɬɚɜɥɹɸɬ 2-5%. Ƚɨɞɨɜɨɟ ɤɨɥɢɱɟɫɬɜɨ ɲɬɢɥɟɣ ɫɨɫɬɚɜɥɹɟɬ, ɜ 
ɫɪɟɞɧɟɦ – 22. 

ȼ ɝɨɞɨɜɨɦ ɯɨɞɟ ɦɚɥɵɟ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ ɞɥɹ ɝɨɪɨɞɚ ɧɚɢɛɨɥɟɟ ɯɚɪɚɤɬɟɪɧɵ 
ɞɥɹ ɡɢɦɧɟɝɨ ɩɟɪɢɨɞɚ – ɩɨɜɬɨɪɹɟɦɨɫɬɶ ɲɬɢɥɟɣ ɜ ɩɟɪɢɨɞ ɫ ɞɟɤɚɛɪɹ ɩɨ ɮɟɜɪɚɥɶ 
ɫɨɫɬɚɜɥɹɟɬ 48%, ɬ.ɟ. ɩɨɱɬɢ ɩɨɥɨɜɢɧɚ ɨɛɳɟɝɨ ɱɢɫɥɚ ɫɥɭɱɚɟɜ ɜ ɝɨɞɭ ɩɪɢɯɨɞɢɬɫɹ 
ɧɚ ɷɬɢ 3 ɦɟɫɹɰɚ. ɇɚ ɷɬɨ ɠɟ ɜɪɟɦɹ ɩɪɢɯɨɞɢɬɫɹ ɛɨɥɟɟ 65% ɫɥɭɱɚɟɜ ɨɛɪɚɡɨɜɚɧɢɹ 
ɬɭɦɚɧɨɜ, ɩɪɢ ɤɨɬɨɪɵɯ ɩɪɨɢɫɯɨɞɢɬ ɧɚɢɛɨɥɟɟ ɢɧɬɟɧɫɢɜɧɨɟ ɡɚɝɪɹɡɧɟɧɢɟ ɜɨɡɞɭɯɚ. 
ɉɪɢɱɟɦ, ɜɪɟɞɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɞɵɦɨɜɵɯ ɩɪɢɦɟɫɟɣ ɩɪɢ ɬɭɦɚɧɚɯ ɩɪɨɹɜɥɹɟɬɫɹ 
ɛɨɥɟɟ ɨɫɬɪɨ, ɱɟɦ ɩɪɢ ɞɪɭɝɢɯ ɩɨɝɨɞɧɵɯ ɭɫɥɨɜɢɹɯ. ɉɪɢ ɧɚɥɢɱɢɢ ɩɪɢɩɨɞɧɹɬɵɯ 
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ɢɧɜɟɪɫɢɣ ɩɪɨɢɫɯɨɞɢɬ ɢɧɬɟɧɫɢɜɧɨɟ ɡɚɝɪɹɡɧɟɧɢɟ ɜɨɡɞɭɯɚ ɢ ɜɵɛɪɨɫɚɦɢ ɜɵɫɨɤɢɯ 
ɢɫɬɨɱɧɢɤɨɜ. 

ɉɨɫɥɟ ɫɨɡɞɚɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ Ʉɪɚɫɧɨɹɪɫɤɨɣ Ƚɗɋ ɱɢɫɥɨ ɬɭɦɚɧɨɜ ɜ 
ɝɨɪɨɞɟ ɭɜɟɥɢɱɢɥɨɫɶ ɜ 3 ɪɚɡɚ, ɩɨɫɤɨɥɶɤɭ ɪ. ȿɧɢɫɟɣ ɜ ɪɚɣɨɧɟ ɝ. Ʉɪɚɫɧɨɹɪɫɤɚ ɧɟ 
ɡɚɦɟɪɡɚɟɬ; ɬɭɦɚɧɵ ɢɧɬɟɧɫɢɜɧɨ ɨɛɪɚɡɭɸɬɫɹ ɡɢɦɨɣ ɩɪɢ ɲɬɢɥɹɯ ɢ ɬɟɦɩɟɪɚɬɭɪɚɯ 
ɧɢɠɟ -28°ɋ. 

ɂɧɫɨɥɹɰɢɹ. ɋɪɟɞɧɹɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɨɥɧɟɱɧɨɝɨ ɫɢɹɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 
1833 ɱɚɫɨɜ ɝɨɞ. ɇɚɢɛɨɥɶɲɚɹ – 2127 ɱɚɫɨɜ ɜ ɝɨɞ, ɧɚɢɦɟɧɶɲɚɹ – 1570 ɱɚɫɨɜ ɜ ɝɨɞ. 
ɋɪɟɞɧɟɟ ɱɢɫɥɨ ɱɚɫɨɜ ɫɨɥɧɟɱɧɨɝɨ ɫɢɹɧɢɹ ɜ ɹɧɜɚɪɟ ɤɨɥɟɛɥɟɬɫɹ ɨɬ 40 ɞɨ 60, ɜ ɢɸɥɟ 
– ɨɤɨɥɨ 280. 

ɋɨɥɧɟɱɧɚɹ ɪɚɞɢɚɰɢɹ, ɩɨɫɬɭɩɚɸɳɚɹ ɜ ɢɸɥɟ ɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɭɸ 
ɩɨɜɟɪɯɧɨɫɬɶ, ɩɪɢ ɛɟɡɨɛɥɚɱɧɨɦ ɧɟɛɟ ɫɨɫɬɚɜɥɹɟɬ: ɩɪɹɦɚɹ – 6385 ȼɬ/ɦ, ɪɚɫɫɟɹɧɧɚɹ 
– 1456 ȼɬ/ɦ, ɫɪɟɞɧɟɫɭɬɨɱɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɫɨɫɬɚɜɥɹɟɬ 327 ȼɬ/ɦ. 

ɋɨɥɧɟɱɧɚɹ ɪɚɞɢɚɰɢɹ, ɩɨɫɬɭɩɚɸɳɚɹ ɜ ɢɸɥɟ ɧɚ ɜɟɪɬɢɤɚɥɶɧɭɸ ɩɨɜɟɪɯɧɨɫɬɶ 
ɸɠɧɨɣ ɨɪɢɟɧɬɚɰɢɢ ɩɪɢ ɛɟɡɨɛɥɚɱɧɨɦ ɧɟɛɟ ɞɥɹ ɩɪɹɦɨɣ ɪɚɞɢɚɰɢɢ ɪɚɜɧɚ 3048 
ȼɬ/ɦ, ɞɥɹ ɪɚɫɫɟɹɧɧɨɣ – 1442 ȼɬ/ɦ, ɫɪɟɞɧɟɫɭɬɨɱɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɫɨɫɬɚɜɥɹɟɬ 187 
ȼɬ/ɦ. 

Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ. ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɪɚɜɧɚ +0,7°ɋ. 
ɇɚɢɛɨɥɟɟ ɯɨɥɨɞɧɵɣ ɦɟɫɹɰ – ɹɧɜɚɪɶ, ɫɪɟɞɧɟɦɟɫɹɱɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɪɚɜɧɚ 
ɦɢɧɭɫ 16,5°ɋ, ɜ ɨɬɞɟɥɶɧɵɟ ɝɨɞɵ ɨɧɚ ɞɨɫɬɢɝɚɥɚ ɦɢɧɭɫ 28,7°ɋ, ɚɛɫɨɥɸɬɧɵɣ 
ɦɢɧɢɦɭɦ ɬɟɦɩɟɪɚɬɭɪɵ ɫɨɫɬɚɜɥɹɟɬ ɦɢɧɭɫ 53°ɋ. ɑɢɫɥɨ ɞɧɟɣ ɜ ɝɨɞɭ ɫ 
ɬɟɦɩɟɪɚɬɭɪɨɣ ɧɢɠɟ 0°ɋ ɤɨɥɟɛɥɟɬɫɹ ɨɬ 153 ɞɨ 227. 

ɋɚɦɵɣ ɠɚɪɤɢɣ ɦɟɫɹɰ – ɢɸɥɶ, ɫɪɟɞɧɟɦɟɫɹɱɧɚɹ ɜɟɥɢɱɢɧɚ ɬɟɦɩɟɪɚɬɭɪɵ 
ɜɨɡɞɭɯɚ ɪɚɜɧɚ 18,5°ɋ, ɜ ɨɬɞɟɥɶɧɵɟ ɝɨɞɵ ɨɧɚ ɞɨɫɬɢɝɚɥɚ 22,9°ɋ, ɚɛɫɨɥɸɬɧɵɣ 
ɦɚɤɫɢɦɭɦ ɫɨɫɬɚɜɢɥ 36,0°ɋ. ɋɪɟɞɧɹɹ ɦɟɫɹɱɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɢɸɧɹ ɞɨɫɬɢɝɚɥɚ 14-
19°ɋ ɜ 2002 ɝɨɞɭ. ɑɢɫɥɨ ɞɧɟɣ ɜ ɝɨɞɭ ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɵɲɟ 15°ɋ ɤɨɥɟɛɥɟɬɫɹ ɨɬ 
50 ɞɨ 90. 

ɋɪɟɞɧɹɹ ɫɭɬɨɱɧɚɹ ɚɦɩɥɢɬɭɞɚ ɤɨɥɟɛɚɧɢɣ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ 
ɧɚɢɦɟɧɶɲɟɟ ɡɧɚɱɟɧɢɟ ɢɦɟɟɬ ɫ ɨɤɬɹɛɪɹ ɩɨ ɮɟɜɪɚɥɶ (2-4°ɋ), ɧɚɱɢɧɚɹ ɫ ɦɚɪɬɚ, 
ɜɫɥɟɞɫɬɜɢɟ ɞɧɟɜɧɨɝɨ ɩɪɨɝɪɟɜɚ ɨɧɚ ɜɨɡɪɚɫɬɚɟɬ ɞɨ 6-7°ɋ. ɇɚɢɛɨɥɶɲɟɝɨ ɡɧɚɱɟɧɢɹ 
ɨɧɚ ɞɨɫɬɢɝɚɟɬ ɜ ɢɸɧɟ-ɢɸɥɟ (8°ɋ), ɜ ɚɜɝɭɫɬɟ, ɫɟɧɬɹɛɪɟ ɜɧɨɜɶ ɭɦɟɧɶɲɚɟɬɫɹ ɞɨ 6-
7°ɋ. 

Ɉɫɨɛɟɧɧɨɫɬɶɸ ɩɨɫɥɟɞɧɢɯ ɥɟɬ ɛɵɥɚ ɡɧɚɱɢɬɟɥɶɧɚɹ ɩɨɥɨɠɢɬɟɥɶɧɚɹ 
ɚɧɨɦɚɥɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ ɜɨ ɜɫɟ ɫɟɡɨɧɵ, ɤɪɨɦɟ ɥɟɬɚ. ȼ ɢɬɨɝɟ ɝɨɞɨɜɚɹ 
ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɩɪɟɜɵɫɢɥɚ ɧɨɪɦɭ ɧɚ 1-3 ɝɪɚɞɭɫɚ. Ɂɢɦɧɢɟ ɦɟɫɹɰɵ 
ɨɬɥɢɱɚɥɢɫɶ ɧɟɩɪɢɜɵɱɧɨ ɬɟɩɥɨɣ ɩɨɝɨɞɨɣ: ɧɚ 5-8 ɝɪɚɞɭɫɨɜ ɜɵɲɟ ɫɪɟɞɧɢɯ 
ɦɧɨɝɨɥɟɬɧɢɯ ɦɚɤɫɢɦɚɥɶɧɵɯ ɡɧɚɱɟɧɢɣ. ȼ ɨɫɨɛɟɧɧɨ ɬɟɩɥɵɟ ɡɢɦɵ ɦɚɤɫɢɦɚɥɶɧɚɹ 
ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɩɨɜɵɲɚɥɚɫɶ ɞɨ +5°ɋ. Ɇɢɧɢɦɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɜ ɷɬɨ ɜɪɟɦɹ 
ɞɨɫɬɢɝɚɥɢ -23°ɋ. 

Ⱥɛɫɨɥɸɬɧɚɹ ɢ ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ ɜɨɡɞɭɯɚ. ɋɪɟɞɧɟɝɨɞɨɜɚɹ 
ɜɟɥɢɱɢɧɚ ɚɛɫɨɥɸɬɧɨɣ ɜɥɚɠɧɨɫɬɢ ɜɨɡɞɭɯɚ ɫɨɫɬɚɜɥɹɟɬ 6,0 ɝɉɚ. Ɇɚɤɫɢɦɚɥɶɧɚɹ 
ɚɛɫɨɥɸɬɧɚɹ ɜɥɚɠɧɨɫɬɶ ɜɨɡɞɭɯɚ ɧɚɛɥɸɞɚɟɬɫɹ ɜ ɥɟɬɧɢɣ ɩɟɪɢɨɞ ɢ ɦɟɧɹɟɬɫɹ ɜ 
ɩɪɟɞɟɥɚɯ 12-18 ɝɉɚ, ɚ ɦɢɧɢɦɚɥɶɧɚɹ ɧɚɛɥɸɞɚɟɬɫɹ ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ ɢ ɦɟɧɹɟɬɫɹ ɜ 
ɩɪɟɞɟɥɚɯ 0,6-1,4 ɝɉɚ. 
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ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɜɟɥɢɱɢɧɚ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɜɥɚɠɧɨɫɬɢ ɪɚɜɧɚ 67%. 
ɇɚɢɛɨɥɶɲɢɟ ɜɟɥɢɱɢɧɵ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɜɥɚɠɧɨɫɬɢ ɧɚɛɥɸɞɚɸɬɫɹ ɡɢɦɨɣ ɢ 
ɦɟɧɹɸɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 79-100%. ȼ ɥɟɬɧɢɣ ɩɟɪɢɨɞ ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ 
ɜɨɡɞɭɯɚ ɦɟɧɹɟɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 45-100%. 

Ɍɟɦɩɟɪɚɬɭɪɚ ɩɨɱɜɵ ɢ ɝɥɭɛɢɧɚ ɩɪɨɦɟɪɡɚɧɢɹ. ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ 
ɩɨɱɜɵ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɡɟɦɥɢ ɪɚɜɧɚ +1,3°ɋ. Ⱥɛɫɨɥɸɬɧɵɣ ɦɚɤɫɢɦɭɦ 
ɬɟɦɩɟɪɚɬɭɪɵ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɱɜɵ ɞɨɫɬɢɝɚɥ ɩɥɸɫ 60°ɋ, ɚɛɫɨɥɸɬɧɵɣ ɦɢɧɢɦɭɦ – 
ɦɢɧɭɫ 52°ɋ. 

ɋɪɟɞɧɹɹ ɦɟɫɹɱɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɱɜɵ ɧɚ ɝɥɭɛɢɧɟ 0,4 ɦ ɦɟɧɹɟɬɫɹ ɨɬ ɦɢɧɭɫ 
6,5°ɋ ɜ ɮɟɜɪɚɥɟ ɞɨ +14,9°ɋ ɜ ɢɸɥɟ. ɇɚ ɝɥɭɛɢɧɟ 3,2 ɦ ɧɚɢɛɨɥɟɟ ɧɢɡɤɚɹ 
ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɱɜɵ +1,1°ɋ ɞɨɫɬɢɝɚɟɬɫɹ ɜ ɦɚɟ, ɫɚɦɚɹ ɜɵɫɨɤɚɹ ɬɟɦɩɟɪɚɬɭɪɚ 
ɪɚɜɧɚɹ +5,8°ɋ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɫ ɫɟɧɬɹɛɪɹ ɩɨ ɨɤɬɹɛɪɶ ɜɤɥɸɱɢɬɟɥɶɧɨ. ɇɚ 
ɝɥɭɛɢɧɟ 0,8 ɦ ɦɢɧɢɦɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɱɜɵ ɪɚɜɧɹɟɬɫɹ ɦɢɧɭɫ 3,5°ɋ ɜ 
ɮɟɜɪɚɥɟ, ɦɚɤɫɢɦɚɥɶɧɚɹ – +12,3°ɋ ɜ ɢɸɥɟ, ɧɚ ɝɥɭɛɢɧɟ 1,6 ɦ ɬɟɦɩɟɪɚɬɭɪɚ 
ɦɟɧɹɟɬɫɹ ɨɬ ɦɢɧɭɫ 1°ɋ ɜ ɦɚɪɬɟ ɞɨ +8,7°ɋ ɜ ɫɟɧɬɹɛɪɟ. 

ɋɪɟɞɧɹɹ ɢɡ ɧɚɢɛɨɥɶɲɢɯ ɝɥɭɛɢɧ ɩɪɨɦɟɪɡɚɧɢɹ ɩɨɱɜɵ ɫɨɫɬɚɜɥɹɟɬ 151,6 ɫɦ, 
ɧɚɢɛɨɥɶɲɚɹ ɜ ɦɚɥɨɫɧɟɠɧɵɟ ɡɢɦɵ ɫɨɫɬɚɜɥɹɟɬ 253 ɫɦ, ɧɚɢɦɟɧɶɲɚɹ – 112 ɫɦ. 

Ⱥɬɦɨɫɮɟɪɧɨɟ ɞɚɜɥɟɧɢɟ. ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɜɟɥɢɱɢɧɚ ɚɬɦɨɫɮɟɪɧɨɝɨ ɞɚɜɥɟɧɢɹ 
ɪɚɜɧɚ 985,3 ɝɉɚ ɢ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ ɦɟɧɹɟɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 948-1031 ɝɉɚ. Ɇɚɤɫɢɦɭɦ 
ɞɚɜɥɟɧɢɹ ɧɚɛɥɸɞɚɟɬɫɹ ɜ ɹɧɜɚɪɟ. 

ɇɚɩɪɚɜɥɟɧɢɟ ɢ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ ɩɨ ɪɚɣɨɧɭ ɩɪɟɨɛɥɚɞɚɸɬ 
ɜɟɬɪɵ ɡɚɩɚɞɧɨɝɨ ɢ ɸɝɨ-ɜɨɫɬɨɱɧɨɝɨ ɧɚɩɪɚɜɥɟɧɢɣ, ɧɚɢɛɨɥɶɲɚɹ ɩɨɜɬɨɪɹɟɦɨɫɬɶ 
ɤɨɬɨɪɵɯ ɩɪɢɯɨɞɢɬɫɹ ɧɚ ɜɟɫɧɭ ɢ ɨɫɟɧɶ ɢ ɫɨɫɬɚɜɥɹɟɬ 63-66%. ɇɚɢɦɟɧɶɲɭɸ 
ɩɨɜɬɨɪɹɟɦɨɫɬɶ ɢɦɟɸɬ ɜɟɬɪɵ ɫɟɜɟɪɧɨɝɨ ɢ ɸɝɨ-ɜɨɫɬɨɱɧɨɝɨ ɧɚɩɪɚɜɥɟɧɢɣ ɢ 
ɫɨɫɬɚɜɥɹɸɬ 2-5%. Ƚɨɞɨɜɨɟ ɤɨɥɢɱɟɫɬɜɨ ɲɬɢɥɟɣ ɫɨɫɬɚɜɥɹɟɬ 22. 

Ɍɭɦɚɧɵ ɜ ɫɪɟɞɧɟɦ ɡɚ ɝɨɞ ɜ ɪɚɣɨɧɟ ɧɚɛɥɸɞɚɟɬɫɹ 22 ɞɧɹ ɫ ɬɭɦɚɧɨɦ. 
ɇɚɢɛɨɥɶɲɟɟ ɱɢɫɥɨ ɞɧɟɣ ɫ ɬɭɦɚɧɚɦɢ ɫɨɫɬɚɜɥɹɟɬ 52 ɞɧɹ. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ 
ɬɭɦɚɧɨɜ ɢɡɦɟɧɹɟɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 0,6-17,6 ɱɚɫɨɜ. 

Ƚɪɨɡɵ ɧɚɛɥɸɞɚɸɬɫɹ ɬɨɥɶɤɨ ɜ ɬɟɩɥɨɟ ɜɪɟɦɹ ɝɨɞɚ. ȼ ɫɪɟɞɧɟɦ ɡɚ ɝɨɞ 
ɧɚɛɥɸɞɚɟɬɫɹ 21 ɝɪɨɡɚ. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɝɪɨɡ ɫɨɫɬɚɜɥɹɟɬ ɨɬ 0,5 ɱɚɫɚ ɞɨ 2 
ɱɚɫɨɜ. 

ȼɨ ɜɪɟɦɹ ɩɪɨɯɨɠɞɟɧɢɹ ɝɪɨɡ ɜɟɬɟɪ ɦɨɠɟɬ ɭɫɢɥɢɜɚɬɶɫɹ ɞɨ 20 ɦ/ɫ, ɩɟɪɟɩɚɞ 
ɞɚɜɥɟɧɢɹ ɜɨɡɞɭɯɚ ɫɨɫɬɚɜɥɹɟɬ 2-5ɝ ɉɚ. 

Ƚɪɚɞ ɧɚɛɥɸɞɚɟɬɫɹ ɜ ɥɟɬɧɟɟ ɜɪɟɦɹ. Ɂɚ ɝɨɞ ɜ ɫɪɟɞɧɟɦ ɛɵɜɚɟɬ 1-3 ɞɧɹ ɫ 
ɝɪɚɞɨɦ. ȼɟɥɢɱɢɧɚ ɡɟɪɟɧ ɝɪɚɞɚ ɧɟ ɩɪɟɜɵɲɚɟɬ 5 ɦɦ, ɢɧɨɝɞɚ ɜ ɨɬɞɟɥɶɧɵɟ ɝɨɞɵ 
ɜɟɥɢɱɢɧɚ ɝɪɚɞɢɧ ɞɨɫɬɢɝɚɟɬ 20-40 ɦɦ. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɝɪɚɞɚ ɫɨɫɬɚɜɥɹɟɬ 5-7 
ɦɢɧɭɬ. 

Ƚɨɥɨɥɟɞ ɧɚɛɥɸɞɚɟɬɫɹ ɩɨ ɪɚɣɨɧɭ 2-3 ɞɧɹ, ɫɪɟɞɧɹɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ 5 
ɱɚɫɨɜ. 

ɂɡɦɨɪɨɡɶ: ɜ ɫɪɟɞɧɟɦ ɡɚ ɝɨɞ ɧɚɛɥɸɞɚɟɬɫɹ 17 ɞɧɟɣ ɫ ɢɡɦɨɪɨɡɶɸ. ɋɪɟɞɧɹɹ 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɢɡɦɨɪɨɡɢ ɪɚɜɧɚ 95 ɱɚɫɚɦ. 

Ɇɟɬɟɥɢ: ɜ ɫɪɟɞɧɟɦ ɡɚ ɝɨɞ ɧɚɛɥɸɞɚɟɬɫɹ 29 ɞɧɟɣ ɫ ɦɟɬɟɥɹɦɢ. ɇɚɛɥɸɞɚɟɬɫɹ 
ɜ ɯɨɥɨɞɧɨɟ ɜɪɟɦɹ ɝɨɞɚ. 

ɋɪɟɞɧɹɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɞɧɨɣ ɦɟɬɟɥɢ 4,8 ɱɚɫɚ. Ɇɚɤɫɢɦɚɥɶɧɚɹ 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɞɨɫɬɢɝɚɟɬ 72 ɱɚɫɚ ɧɟɩɪɟɪɵɜɧɨ. 
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ɉɵɥɶɧɵɟ ɛɭɪɢ ɧɚɛɥɸɞɚɸɬɫɹ ɩɨ ɪɚɣɨɧɭ ɜ ɥɟɬɧɟɟ ɜɪɟɦɹ ɩɪɢ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ 
ɛɨɥɟɟ 10 ɦ/ɫ. ȼ ɫɪɟɞɧɟɦ ɡɚ ɝɨɞ ɧɚɛɥɸɞɚɟɬɫɹ 4-5 ɞɧɟɣ ɫ ɩɵɥɶɧɵɦɢ ɛɭɪɹɦɢ. 

ɋɪɟɞɧɹɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɛɭɪɢ 1,6 ɱɚɫɚ, ɦɚɤɫɢɦɚɥɶɧɚɹ - 10,5 ɱɚɫɨɜ. 
ɋɤɨɪɨɫɬɶ ɜɟɬɪɚ ɩɪɢ ɩɵɥɶɧɵɯ ɛɭɪɹɯ ɞɨɫɬɢɝɚɟɬ 10-15 ɦ/ɫ. 

Ɉɫɚɞɤɢ ɢ ɫɧɟɠɧɵɣ ɩɨɤɪɨɜ. ɋɪɟɞɧɹɹ ɦɧɨɝɨɥɟɬɧɹɹ ɫɭɦɦɚ ɚɬɦɨɫɮɟɪɧɵɯ 
ɨɫɚɞɤɨɜ ɪɚɜɧɚ 460 ɦɦ/ɝɨɞ. ȼ ɪɚɡɥɢɱɧɵɟ ɝɨɞɵ ɩɨ ɜɨɞɧɨɫɬɢ ɜɟɥɢɱɢɧɵ ɨɫɚɞɤɨɜ 
ɦɨɝɭɬ ɦɟɧɹɬɶɫɹ ɜ ɩɪɟɞɟɥɚɯ 285-653 ɦɦ/ɝɨɞ. 

ɋɭɬɨɱɧɵɣ ɦɚɤɫɢɦɭɦ ɨɫɚɞɤɨɜ ɩɨ ɪɚɣɨɧɭ ɫɨɫɬɚɜɥɹɟɬ 95,5 ɦɦ/ɫɭɬ. ɋɪɟɞɧɹɹ 
ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɨɫɚɞɤɨɜ ɩɨ ɦɟɫɹɰɚɦ ɢɡɦɟɧɹɟɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 0,002-0,028 ɦɦ/ɦɢɧ. 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɩɨ ɪɚɣɨɧɭ ɫɨɫɬɚɜɥɹɟɬ: ɫɪɟɞɧɹɹ – 0,98 
ɦɦ/ɦɢɧ, ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 1% – 5,8 ɦɦ/ɦɢɧ, ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 10% – 3,20 
ɦɦ/ɦɢɧ. 

ɋɪɟɞɧɹɹ ɜɵɫɨɬɚ ɫɧɟɠɧɨɝɨ ɩɨɤɪɨɜɚ ɧɚ ɨɬɤɪɵɬɨɦ ɭɱɚɫɬɤɟ ɪɚɜɧɚ 21 ɫɦ, ɧɚ 
ɡɚɳɢɳɟɧɧɨɦ – 28 ɫɦ. Ɇɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ ɫɧɟɠɧɨɝɨ ɩɨɤɪɨɜɚ ɧɚ ɨɬɤɪɵɬɨɦ 
ɭɱɚɫɬɤɟ ɫɨɫɬɚɜɥɹɟɬ 36 ɫɦ, ɧɚ ɡɚɳɢɳɟɧɧɨɦ ɪɚɜɧɚ 54 ɫɦ. 

ȼɵɫɨɬɚ ɫɧɟɠɧɨɝɨ ɩɨɤɪɨɜɚ ɫɨɫɬɚɜɥɹɟɬ 20 ɫɦ ɜ ɹɧɜɚɪɟ, 22 ɫɦ ɜ ɮɟɜɪɚɥɟ, 
ɞɟɤɚɛɪɟ ɢ ɜ ɧɚɱɚɥɟ ɦɚɪɬɚ – 21 ɫɦ, ɚ ɜ ɧɨɹɛɪɟ – 16 ɫɦ. 

Ɋɚɣɨɧ ɩɨ ɜɟɫɭ ɫɧɟɠɧɨɝɨ ɩɨɤɪɨɜɚ ɨɬɧɨɫɢɬɫɹ ɤ IV ɪɚɣɨɧɭ, ɧɨɪɦɚɬɢɜɧɨɟ 
ɡɧɚɱɟɧɢɟ ɜɟɫɚ ɫɧɟɝɨɜɨɝɨ ɩɨɤɪɨɜɚ ɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɫɨɫɬɚɜɥɹɟɬ 
1,5ɤɉɚ ɢɥɢ 150 ɤɝɫ/ɦ. Ɋɚɫɱɟɬɧɚɹ ɫɧɟɝɨɜɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɭɸ 
ɩɨɜɟɪɯɧɨɫɬɶ ɩɨɜɬɨɪɹɟɦɨɫɬɶɸ 1 ɪɚɡ ɜ 10000 ɥɟɬ ɫɨɫɬɚɜɥɹɟɬ 190-210 ɤɝɫ/ɦ2. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɫɬɪɚɬɢɮɢɤɚɰɢɢ ɪɚɣɨɧɚ ɪɚɫɩɨɥɨɠɟɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ 
ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɦ ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɦ ɭɫɥɨɜɢɹɦ, ɩɪɢ ɤɨɬɨɪɵɯ ɤɨɧɰɟɧɬɪɚɰɢɢ 
ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɧɨɦ ɜɨɡɞɭɯɟ ɦɚɤɫɢɦɚɥɟɧ, ɪɚɜɟɧ 200 [2]. 

 
1.3 ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɚɣɨɧɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɩɪɟɞɩɪɢɹɬɢɹ ɩɨ ɭɪɨɜɧɸ 

ɡɚɝɪɹɡɧɟɧɢɹ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ 
 
ȼ ɝ. Ʉɪɚɫɧɨɹɪɫɤ ɧɚɛɥɸɞɟɧɢɟ ɡɚ ɡɚɝɪɹɡɧɟɧɢɟɦ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ 

ɩɪɨɜɨɞɢɬɫɹ ɄȽȻɍ «ɐɊɆɉɢɈɈɋ» ɧɚ ɱɟɬɵɪɟɯ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɩɨɫɬɚɯ 
ɧɚɛɥɸɞɟɧɢɹ. ɇɚɛɥɸɞɟɧɢɹ ɩɪɨɜɨɞɹɬɫɹ ɜ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ (ɧɟɩɪɟɪɵɜɧɨ ɫ 
ɨɫɪɟɞɧɟɧɢɟɦ ɞɚɧɧɵɯ ɢɡɦɟɪɟɧɢɣ ɡɚ ɞɜɚɞɰɚɬɢɦɢɧɭɬɧɵɟ ɩɟɪɢɨɞɵ) ɩɨ 
ɩɨɤɚɡɚɬɟɥɹɦ: ɜɡɜɟɲɟɧɧɵɟ ɱɚɫɬɢɰɵ (ɞɨ 10 ɦɤɦ), ɞɢɨɤɫɢɞ ɫɟɪɵ, ɨɤɫɢɞ ɭɝɥɟɪɨɞɚ, 
ɞɢɨɤɫɢɞ ɢ ɨɤɫɢɞ ɚɡɨɬɚ. Ɍɚɤɠɟ ɩɪɨɜɨɞɹɬɫɹ ɧɚɛɥɸɞɟɧɢɹ ɡɚ ɡɚɝɪɹɡɧɟɧɢɟɦ 
ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɟɪɟɞɜɢɠɧɨɣ ɥɚɛɨɪɚɬɨɪɢɢ ɤɨɧɬɪɨɥɹ 
ɤɚɱɟɫɬɜɚ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ ɩɨ ɫɤɨɥɶɡɹɳɟɦɭ ɝɪɚɮɢɤɭ (ɬɪɢ ɪɚɡɚ ɜ ɫɭɬɤɢ 
ɟɠɟɞɧɟɜɧɨ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɜɨɫɤɪɟɫɧɵɯ ɢ ɩɪɚɡɞɧɢɱɧɵɯ ɞɧɟɣ) ɩɨ ɩɨɤɚɡɚɬɟɥɹɦ: 
ɝɢɞɪɨɮɬɨɪɢɞ, ɝɢɞɪɨɯɥɨɪɢɞ, ɜɡɜɟɲɟɧɧɵɟ ɜɟɳɟɫɬɜɚ, ɛɟɧɡ(ɚ)ɩɢɪɟɧ, ɫɟɪɨɜɨɞɨɪɨɞ ɢ 
ɚɦɦɢɚɤ.  

ɇɢɠɟ ɩɪɢɜɟɞɟɧɚ ɤɪɚɬɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɡɚɝɪɹɡɧɟɧɢɹ ɚɬɦɨɫɮɟɪɧɨɝɨ 
ɜɨɡɞɭɯɚ ɜ ɪɚɡɪɟɡɟ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ.  

Ⱦɢɨɤɫɢɞ ɫɟɪɵ. ɋɪɟɞɧɟɝɨɞɨɜɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɞɢɨɤɫɢɞɚ ɫɟɪɵ ɧɟ 
ɩɪɟɜɵɲɚɸɬ ɝɢɝɢɟɧɢɱɟɫɤɢɣ ɧɨɪɦɚɬɢɜ. ɇɚɢɛɨɥɶɲɚɹ ɫɪɟɞɧɟɝɨɞɨɜɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ 
ɡɚɮɢɤɫɢɪɨɜɚɧɚ ɜ ɦɤɪ. ɋɨɥɧɟɱɧɵɣ ɝ. Ʉɪɚɫɧɨɹɪɫɤɚ – 0,48ɉȾɄɫɫ, ɡɞɟɫɶ ɠɟ 
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ɡɚɮɢɤɫɢɪɨɜɚɧɵ ɦɚɤɫɢɦɚɥɶɧɚɹ ɢɡ ɪɚɡɨɜɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ – 3,38ɉȾɄɦɪ ɢ 
ɧɚɢɛɨɥɶɲɚɹ ɩɨɜɬɨɪɹɟɦɨɫɬɶ ɩɪɟɜɵɲɟɧɢɹ ɉȾɄɦɪ – 0,1 %.  

Ɉɤɫɢɞ ɭɝɥɟɪɨɞɚ. ɋɪɟɞɧɟɝɨɞɨɜɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ ɧɟ 
ɩɪɟɜɵɲɚɸɬ ɝɢɝɢɟɧɢɱɟɫɤɢɣ ɧɨɪɦɚɬɢɜ. Ɋɚɡɨɜɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ, ɩɪɟɜɵɲɚɸɬ 
ɉȾɄɦɪ. ɇɚɢɛɨɥɶɲɚɹ ɫɪɟɞɧɟɝɨɞɨɜɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɡɚɮɢɤɫɢɪɨɜɚɧɚ ɜ ɦɤɪ 
ɋɟɜɟɪɧɵɣ ɝ. Ʉɪɚɫɧɨɹɪɫɤɚ – 0,24ɉȾɄ. Ɇɚɤɫɢɦɚɥɶɧɚɹ ɢɡ ɪɚɡɨɜɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ 
ɡɚɮɢɤɫɢɪɨɜɚɧɚ ɜ ɦɤɪ. ɋɨɥɧɟɱɧɵɣ ɝ. Ʉɪɚɫɧɨɹɪɫɤɚ – 3,0ɉȾɄɦɪ; ɡɞɟɫɶ ɠɟ 
ɧɚɛɥɸɞɚɥɚɫɶ ɧɚɢɛɨɥɶɲɚɹ ɩɨɜɬɨɪɹɟɦɨɫɬɶ ɩɪɟɜɵɲɟɧɢɹ ɉȾɄɦɪ – 0,7 %. 

Ⱦɢɨɤɫɢɞ ɚɡɨɬɚ. ɋɪɟɞɧɟɝɨɞɨɜɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɞɢɨɤɫɢɞɚ ɚɡɨɬɚ, 
ɩɪɟɜɵɲɚɸɬ ɉȾɄɫɫ ɜ ɦɤɪ. ɋɟɜɟɪɧɵɣ ɢ ɦɤɪ. ɑɟɪɟɦɭɲɤɢ. Ɋɚɡɨɜɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ 
ɩɪɟɜɵɲɚɸɬ ɉȾɄɦɪ. ɇɚɢɛɨɥɶɲɚɹ ɫɪɟɞɧɟɝɨɞɨɜɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɡɚɮɢɤɫɢɪɨɜɚɧɚ ɜ 
ɦɤɪ. ɑɟɪɟɦɭɲɤɢ ɝ. Ʉɪɚɫɧɨɹɪɫɤɚ – 2,35ɉȾɄɫɫ. Ɇɚɤɫɢɦɚɥɶɧɚɹ ɢɡ ɪɚɡɨɜɵɯ 
ɤɨɧɰɟɧɬɪɚɰɢɣ ɡɚɮɢɤɫɢɪɨɜɚɧɚ ɜ ɦɤɪ. ɋɟɜɟɪɧɵɣ ɝ. Ʉɪɚɫɧɨɹɪɫɤɚ – 3,38ɉȾɄɦɪ.  

Ɉɤɫɢɞ ɚɡɨɬɚ. ɋɪɟɞɧɟɝɨɞɨɜɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɨɤɫɢɞɚ ɚɡɨɬɚ ɜ ɨɫɧɨɜɧɨɦ ɧɟ 
ɩɪɟɜɵɲɚɸɬ ɝɢɝɢɟɧɢɱɟɫɤɢɣ ɧɨɪɦɚɬɢɜ ɜɨ ɜɫɟɯ ɪɚɣɨɧɚɯ, ɤɪɨɦɟ ɦɤɪ. ɑɟɪɟɦɭɲɤɢ. 
ɇɚɢɛɨɥɶɲɚɹ ɫɪɟɞɧɟɝɨɞɨɜɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɡɚɮɢɤɫɢɪɨɜɚɧɚ ɜ ɦɤɪ. ɑɟɪɟɦɭɲɤɢ ɝ. 
Ʉɪɚɫɧɨɹɪɫɤɚ – 1,22ɉȾɄ. Ɇɚɤɫɢɦɚɥɶɧɚɹ ɢɡ ɪɚɡɨɜɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ 
ɡɚɮɢɤɫɢɪɨɜɚɧɚ ɜ ɦɤɪ. ɋɟɜɟɪɧɵɣ ɝ. Ʉɪɚɫɧɨɹɪɫɤɚ – 2,55ɉȾɄɦɪ.  

Ƚɢɞɪɨɮɬɨɪɢɞ. ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɝɢɞɪɨɮɬɨɪɢɞɚ ɩɪɟɜɵɫɢɥɚ 
ɝɢɝɢɟɧɢɱɟɫɤɢɣ ɧɨɪɦɚɬɢɜ ɜ ɦɤɪ. ɋɨɥɧɟɱɧɵɣ ɝ. Ʉɪɚɫɧɨɹɪɫɤɚ ɢ ɫɨɫɬɚɜɢɥɚ 
1,2ɉȾɄɫɫ. Ɋɚɡɨɜɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ, ɩɪɟɜɵɲɚɸɳɢɟ ɉȾɄɦɪ, ɨɬɦɟɱɟɧɵ ɜ 
ɦɢɤɪɨɪɚɣɨɧɚɯ ɋɟɜɟɪɧɵɣ ɢ ɋɨɥɧɟɱɧɵɣ ɝ. Ʉɪɚɫɧɨɹɪɫɤɚ Ɇɚɤɫɢɦɚɥɶɧɚɹ ɪɚɡɨɜɚɹ 
ɤɨɧɰɟɧɬɪɚɰɢɹ, ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɧɚɹ ɜ ɦɤɪ ɋɨɥɧɟɱɧɵɣ, – 10,5ɉȾɄɦɪ. 

Ƚɢɞɪɨɯɥɨɪɢɞ. ȼ ɞɜɭɯ ɦɢɤɪɨɪɚɣɨɧɚɯ ɝ. Ʉɪɚɫɧɨɹɪɫɤɚ (ɋɟɜɟɪɧɵɣ ɢ 
ɋɨɥɧɟɱɧɵɣ) ɨɬɦɟɱɟɧɵ ɫɪɟɞɧɟɝɨɞɨɜɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɝɢɞɪɨɯɥɨɪɢɞɚ, 
ɩɪɟɜɵɲɚɸɳɢɟ ɉȾɄɫɫ, ɢ ɪɚɡɨɜɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ, ɩɪɟɜɵɲɚɸɳɢɟ ɉȾɄɦɪ. 
ɇɚɢɛɨɥɶɲɚɹ ɫɪɟɞɧɟɝɨɞɨɜɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɡɚɮɢɤɫɢɪɨɜɚɧɚ ɜ ɦɤɪ. ɋɨɥɧɟɱɧɵɣ ɝ. 
Ʉɪɚɫɧɨɹɪɫɤɚ – 1,65ɉȾɄ. Ɇɚɤɫɢɦɚɥɶɧɚɹ ɪɚɡɨɜɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɡɚɮɢɤɫɢɪɨɜɚɧɚ ɜ 
ɦɤɪ. ɋɟɜɟɪɧɵɣ ɝ. Ʉɪɚɫɧɨɹɪɫɤɚ – 10,0ɉȾɄɦɪ. 

ɋɟɪɨɜɨɞɨɪɨɞ. Ɋɚɡɨɜɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ, ɩɪɟɜɵɲɚɸɳɢɟ ɉȾɄɦɪ, ɨɬɦɟɱɟɧɵ ɜ 
ɨɛɨɢɯ ɦɢɤɪɨɪɚɣɨɧɚɯ ɝ. Ʉɪɚɫɧɨɹɪɫɤɚ (ɋɟɜɟɪɧɵɣ ɢ ɋɨɥɧɟɱɧɵɣ). ɇɚɢɛɨɥɶɲɚɹ 
ɫɪɟɞɧɟɝɨɞɨɜɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɡɚɮɢɤɫɢɪɨɜɚɧɚ ɜ ɦɤɪ. ɋɟɜɟɪɧɵɣ ɝ. Ʉɪɚɫɧɨɹɪɫɤɚ – 
0,0034 ɦɝ/ɦ3. Ɇɚɤɫɢɦɚɥɶɧɚɹ ɪɚɡɨɜɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɡɚɮɢɤɫɢɪɨɜɚɧɚ ɜ ɦɤɪ. 
ɋɨɥɧɟɱɧɵɣ ɝ. Ʉɪɚɫɧɨɹɪɫɤɚ – 14,1ɉȾɄɦɪ. 

Ⱥɦɦɢɚɤ. ȼ ɞɜɭɯ ɦɢɤɪɨɪɚɣɨɧɚɯ ɝ. Ʉɪɚɫɧɨɹɪɫɤɚ (ɋɟɜɟɪɧɵɣ ɢ ɋɨɥɧɟɱɧɵɣ) 
ɫɪɟɞɧɟɝɨɞɨɜɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɚɦɦɢɚɤɚ ɧɟ ɩɪɟɜɵɲɚɸɬ ɉȾɄɫɫ, ɩɪɢ ɷɬɨɦ ɜ 
ɞɚɧɧɵɯ ɦɢɤɪɨɪɚɣɨɧɚɯ ɨɬɦɟɱɟɧɵ ɪɚɡɨɜɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ, ɩɪɟɜɵɲɚɸɳɢɟ 
ɉȾɄɦɪ. ɇɚɢɛɨɥɶɲɚɹ ɫɪɟɞɧɟɝɨɞɨɜɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɡɚɮɢɤɫɢɪɨɜɚɧɚ ɜ ɦɤɪ. 
ɋɨɥɧɟɱɧɵɣ ɝ. Ʉɪɚɫɧɨɹɪɫɤɚ – 0,08ɉȾɄɫɫ. Ɇɚɤɫɢɦɚɥɶɧɚɹ ɪɚɡɨɜɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ 
ɡɚɮɢɤɫɢɪɨɜɚɧɚ ɜ ɦɤɪ. ɋɟɜɟɪɧɵɣ ɝ. Ʉɪɚɫɧɨɹɪɫɤɚ – 2,15ɉȾɄɦɪ. 

Ȼɟɧɡ(ɚ)ɩɢɪɟɧ. ɋɪɟɞɧɟɝɨɞɨɜɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɛɟɧɡ(ɚ)ɩɢɪɟɧɚ ɩɪɟɜɵɫɢɥɢ 
ɝɢɝɢɟɧɢɱɟɫɤɢɣ ɧɨɪɦɚɬɢɜ ɜ ɞɜɭɯ ɦɢɤɪɨɪɚɣɨɧɚɯ ɝ. Ʉɪɚɫɧɨɹɪɫɤɚ (ɋɟɜɟɪɧɵɣ ɢ 
ɋɨɥɧɟɱɧɵɣ). ɇɚɢɛɨɥɶɲɚɹ ɫɪɟɞɧɟɝɨɞɨɜɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɡɚɮɢɤɫɢɪɨɜɚɧɚ ɜ ɦɤɪ. 
ɋɟɜɟɪɧɵɣ ɝ. Ʉɪɚɫɧɨɹɪɫɤɚ – 4,4ɉȾɄɫɫ.  
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ȼɡɜɟɲɟɧɧɵɟ ɜɟɳɟɫɬɜɚ. ɋɪɟɞɧɟɝɨɞɨɜɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɜɡɜɟɲɟɧɧɵɯ 
ɜɟɳɟɫɬɜ ɩɪɟɜɵɲɚɸɬ ɝɢɝɢɟɧɢɱɟɫɤɢɣ ɧɨɪɦɚɬɢɜ ɜ ɨɛɨɢɯ ɦɢɤɪɨɪɚɣɨɧɚɯ ɝ. 
Ʉɪɚɫɧɨɹɪɫɤɚ (ɋɟɜɟɪɧɵɣ ɢ ɋɨɥɧɟɱɧɵɣ). Ɋɚɡɨɜɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ, ɩɪɟɜɵɲɚɸɳɢɟ 
ɉȾɄɦɪ, ɬɚɤ ɠɟ ɨɬɦɟɱɟɧɵ ɜ ɷɬɢɯ ɦɢɤɪɨɪɚɣɨɧɚɯ. ɇɚɢɛɨɥɶɲɚɹ ɫɪɟɞɧɟɝɨɞɨɜɚɹ 
ɤɨɧɰɟɧɬɪɚɰɢɹ ɡɚɮɢɤɫɢɪɨɜɚɧɚ ɜ ɦɤɪ. ɋɨɥɧɟɱɧɵɣ ɝ. Ʉɪɚɫɧɨɹɪɫɤɚ – 1,17ɉȾɄ, 
ɡɞɟɫɶ ɠɟ ɡɚɮɢɤɫɢɪɨɜɚɧɚ ɦɚɤɫɢɦɚɥɶɧɚɹ ɪɚɡɨɜɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ – 5,0ɉȾɄ.  

ɍɪɨɜɟɧɶ ɡɚɝɪɹɡɧɟɧɢɹ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ ɝ. Ʉɪɚɫɧɨɹɪɫɤɚ 
ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɤɚɤ «ɨɱɟɧɶ ɜɵɫɨɤɢɣ». Ʉɨɦɩɥɟɤɫɧɵɣ ɢɧɞɟɤɫ ɡɚɝɪɹɡɧɟɧɢɹ 
ɚɬɦɨɫɮɟɪɵ ɂɁȺ5>14, ɫɬɚɧɞɚɪɬɧɵɣ ɢɧɞɟɤɫ (ɋɂ) – 20,1 (ɩɨ ɛɟɧɡ(ɚ)ɩɢɪɟɧɭ), 
ɧɚɢɛɨɥɶɲɚɹ ɩɨɜɬɨɪɹɟɦɨɫɬɶ ɩɪɟɜɵɲɟɧɢɹ ɉȾɄɦɪ – 23,1% (ɩɨ ɮɨɪɦɚɥɶɞɟɝɢɞɭ). 
Ɉɫɧɨɜɧɨɣ ɜɤɥɚɞ ɜ ɭɪɨɜɟɧɶ ɡɚɝɪɹɡɧɟɧɢɹ ɜɧɟɫɥɢ ɬɚɤɢɟ ɡɚɝɪɹɡɧɹɸɳɢɟ ɜɟɳɟɫɬɜɚ, 
ɤɚɤ ɛɟɧɡ(ɚ)ɩɢɪɟɧ, ɮɨɪɦɚɥɶɞɟɝɢɞ, ɜɡɜɟɲɟɧɧɵɟ ɜɟɳɟɫɬɜɚ, ɞɢɨɤɫɢɞ ɚɡɨɬɚ, ɚɦɦɢɚɤ 
[2].
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2 Ɉɩɢɫɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɰɟɩɨɱɤɢ ɩɪɨɢɡɜɨɞɫɬɜɚ 
 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɰɟɩɨɱɤɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɲɤɨɥɶɧɵɯ ɩɚɪɬ ɫɨɫɬɨɢɬ ɢɡ 

ɪɚɫɱɟɬɚ ɧɟɨɛɯɨɞɢɦɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɫɵɪɶɹ, ɟɝɨ ɞɨɫɬɚɜɤɢ ɧɚ ɩɪɟɞɩɪɢɹɬɢɟ. Ⱦɚɥɟɟ 
ɢɞɟɬ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɢɡɝɨɬɨɜɥɟɧɢɟ ɥɚɦɢɧɢɪɨɜɚɧɧɵɯ ɞɪɟɜɟɫɧɨ-ɫɬɪɭɠɟɱɧɵɯ 
ɩɥɢɬ, ɢɡ ɤɨɬɨɪɵɯ ɩɪɨɢɡɜɨɞɹɬ ɪɟɛɪɚ ɠɟɫɬɤɨɫɬɢ ɢ ɫɬɨɥɟɲɧɢɰɵ, ɮɨɪɦɢɪɨɜɚɧɢɟ 
ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɤɚɪɤɚɫɚ. Ɂɚɤɥɸɱɢɬɟɥɶɧɵɣ ɷɬɚɩ ɜɤɥɸɱɚɟɬ ɫɛɨɪɤɭ ɝɨɬɨɜɨɣ 
ɩɪɨɞɭɤɰɢɢ, ɭɩɚɤɨɜɤɭ, ɯɪɚɧɟɧɢɟ ɢ ɨɬɩɪɚɜɤɭ ɩɨɤɭɩɚɬɟɥɹɦ. 

ɇɚ ɩɪɟɞɩɪɢɹɬɢɢ ɩɪɨɢɡɜɨɞɢɬɫɹ 85 ɲɤɨɥɶɧɵɯ ɩɚɪɬ ɢ 85 ɥɚɦɢɧɢɪɨɜɚɧɧɵɯ 
ɞɪɟɜɟɫɧɨ-ɫɬɪɭɠɟɱɧɵɯ ɩɥɢɬ ɜ ɦɟɫɹɰ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, 1000 ɩɚɪɬ ɢ 1000 ɩɥɢɬ ɜ 
ɝɨɞ.  

Ʌɚɦɢɧɢɪɨɜɚɧɧɵɟ ɞɪɟɜɟɫɧɨ-ɫɬɪɭɠɟɱɧɵɟ ɩɥɢɬɵ ɢɦɟɸɬ ɫɥɟɞɭɸɳɢɟ 
ɩɚɪɚɦɟɬɪɵ: ɞɥɢɧɚ – 2700 ɦɦ, ɲɢɪɢɧɚ – 1830 ɦɦ, ɬɨɥɳɢɧɚ – 16 ɦɦ. ɋɬɨɥɟɲɧɢɰɚ 
ɩɚɪɬɵ: 1200×500×16 ɦɦ, ɤɚɠɞɵɣ ɭɝɨɥ ɫɪɟɡɚɟɬɫɹ ɩɨɞ ɪɚɞɢɭɫ 50 ɦɦ. Ɋɟɛɪɨ 
ɠɟɫɬɤɨɫɬɢ: 1100×400×16 ɦɦ. 

ɇɚ ɢɡɝɨɬɨɜɥɟɧɢɟ ɨɞɧɨɣ ɩɥɢɬɵ ɧɟɨɛɯɨɞɢɦɨ 0,216 ɦ3 ɨɩɢɥɨɤ. 
Ɇɟɬɚɥɥɢɱɟɫɤɢɣ ɤɚɪɤɚɫ ɮɨɪɦɢɪɭɸɬ ɢɡ ɩɪɨɮɢɥɶɧɵɯ ɬɪɭɛ, ɞɥɢɧɨɣ 6 ɦ. Ⱦɥɹ 

ɨɞɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɧɟɨɛɯɨɞɢɦɨ: 4 ɨɬɪɟɡɤɚ ɩɨ 400 ɦɦ, 2 ɩɨ 684 ɦɦ ɢ 2 ɩɨ 1090 
ɦɦ. ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ, 5148 ɦɦ. 

 
2.1 Ⱦɨɫɬɚɜɤɚ ɫɵɪɶɹ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ 
 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɢɡɝɨɬɨɜɥɟɧɢɹ ɲɤɨɥɶɧɵɯ ɩɚɪɬ ɧɚɱɢɧɚɟɬɫɹ ɫ 

ɞɨɫɬɚɜɤɢ ɫɵɪɶɹ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ. 
ɇɟɨɛɯɨɞɢɦɨ ɞɨɫɬɚɜɢɬɶ ɫɥɟɞɭɸɳɟɟ ɫɵɪɶɟ: 
 ɛɨɥɬɵ ɦɟɛɟɥɶɧɵɟ; 
 ɝɚɣɤɢ ɦɟɛɟɥɶɧɵɟ; 
 ɝɪɭɧɬ-ɷɦɚɥɶ; 
 ɞɪɟɜɟɫɧɵɟ ɨɬɯɨɞɵ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɭɸ ɳɟɩɭ; 
 ɤɥɟɣ-ɪɚɫɩɥɚɜ ɞɥɹ ɤɪɨɦɤɢ ɉȼɏ; 
 ɤɪɨɦɤɚ ɉȼɏ; 
 ɦɚɡɭɬ; 
 ɩɥɚɫɬɢɤɨɜɵɟ ɡɚɝɥɭɲɤɢ; 
 ɩɥɟɧɤɚ ɉȼɏ; 
 ɩɪɨɮɢɥɶɧɵɟ ɬɪɭɛɵ; 
 ɫɦɨɥɚ ɤɚɪɛɚɦɢɞɨɮɨɪɦɚɥɶɞɟɝɢɞɧɚɹ; 
 ɭɩɚɤɨɜɨɱɧɚɹ ɩɥɟɧɤɚ; 
 ɷɥɟɤɬɪɨɞɵ ɦɚɪɤɢ «ɍɈɇɂ 13/45. 
Ⱦɨɫɬɚɜɤɚ ɞɪɟɜɟɫɧɵɯ ɨɬɯɨɞɨɜ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɳɟɩɵ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ 

ɅȾɋɉ ɧɚ ɩɪɟɞɩɪɢɹɬɢɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɚɜɬɨɬɪɚɧɫɩɨɪɬɨɦ ɄɚɦȺɁ 65115-Ⱥ4. 
Ⱥɜɬɨɦɨɛɢɥɶ ɄɚɦȺɁ 65115-Ⱥ4 ɜɵɩɭɫɤɚɟɬɫɹ Ʉɚɦɫɤɢɦ ɚɜɬɨɡɚɜɨɞɨɦ ɫ 1989 ɝ. 

Ʉɭɡɨɜ - ɦɟɬɚɥɥɢɱɟɫɤɚɹ ɩɥɚɬɮɨɪɦɚ ɫ ɨɬɤɢɞɧɵɦɢ ɡɚɞɧɢɦ ɢ ɛɨɤɨɜɵɦɢ ɛɨɪɬɚɦɢ, 
ɨɫɧɚɳɟɧɚ ɤɚɪɤɚɫɨɦ ɢ ɬɟɧɬɨɦ. Ɇɚɫɫɚ ɩɟɪɟɜɨɡɢɦɨɝɨ ɝɪɭɡɚ ɞɨ 15000 ɤɝ, ɩɨɥɧɚɹ 
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ɦɚɫɫɚ ɚɜɬɨɦɨɛɢɥɹ 25000 ɤɝ. Ɉɛɥɚɞɚɟɬ ɜɵɫɨɤɢɦɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨ-
ɬɟɯɧɢɱɟɫɤɢɦɢ ɫɜɨɣɫɬɜɚɦɢ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1. 
 
Ɍɚɛɥɢɰɚ 1 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɄɚɦȺɁ 65115-Ⱥ4 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ Ɂɧɚɱɟɧɢɟ 

ȼɟɫɨɜɵɟ ɩɚɪɚɦɟɬɪɵ ɢ ɧɚɝɪɭɡɤɢ 
Ƚɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ, ɤɝ 15000 
ɉɨɥɧɚɹ ɦɚɫɫɚ ɚ/ɦ, ɤɝ 25200 
ɇɚɝɪɭɡɤɚ ɧɚ ɡɚɞɧɸɸ ɬɟɥɟɠɤɭ, ɤɝ 19000 
ɇɚɝɪɭɡɤɚ ɧɚ ɩɟɪɟɞɧɸɸ ɨɫɶ, ɤɝ 6200 
ɉɨɥɧɚɹ ɦɚɫɫɚ ɚɜɬɨɩɨɟɡɞɚ, ɤɝ 38200 
ɉɨɥɧɚɹ ɦɚɫɫɚ ɩɪɢɰɟɩɚ, ɤɝ 13000 
ɋɧɚɪɹɠɟɧɧɚɹ ɦɚɫɫɚ, ɤɝ 10125 

Ⱦɜɢɝɚɬɟɥɶ 
Ɇɨɞɟɥɶ ɞɜɢɝɚɬɟɥɹ Cummins ISB6 7e4 300 (ȿɜɪɨ-4) 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɩɨɥɟɡɧɵɣ ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ, 
ɇɦ (ɤɝɫɦ) 
ɩɪɢ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ ɤɨɥɟɧɜɚɥɚ, ɨɛ/ɦɢɧ 

1097 (112) 
 

1400 
Ɇɚɤɫɢɦɚɥɶɧɚɹ ɩɨɥɟɡɧɚɹ ɦɨɳɧɨɫɬɶ, ɤȼɬ 
(ɥ.ɫ.) 
ɩɪɢ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ, 
ɨɛ/ɦɢɧ 

219 (298) 
 

2500 

Ɋɚɛɨɱɢɣ ɨɛɴɟɦ, ɥ 6,7 
Ɋɚɫɩɨɥɨɠɟɧɢɟ ɢ ɱɢɫɥɨ ɰɢɥɢɧɞɪɨɜ ɪɹɞɧɨɟ, 6 
ɋɬɟɩɟɧɶ ɫɠɚɬɢɹ 17,3 

Ɍɢɩ ɞɜɢɝɚɬɟɥɹ 
ɞɢɡɟɥɶɧɵɣ ɫ ɬɭɪɛɨɧɚɞɞɭɜɨɦ, ɫ 
ɩɪɨɦɟɠɭɬɨɱɧɵɦ ɨɯɥɚɠɞɟɧɢɟɦ 

ɧɚɞɞɭɜɨɱɧɨɝɨ ɜɨɡɞɭɯɚ 

Ʉɨɪɨɛɤɚ ɩɟɪɟɞɚɱ 

Ɇɨɞɟɥɶ Ʉɉ ZF 91310 

Ɍɢɩ ɦɟɯɚɧɢɱɟɫɤɚɹ, 9-ɬɢɫɬɭɩɟɧɱɚɬɚɹ 
ɍɩɪɚɜɥɟɧɢɟ ɦɟɯɚɧɢɱɟɫɤɨɟ, ɞɢɫɬɚɧɰɢɨɧɧɨɟ 

Ƚɥɚɜɧɚɹ ɩɟɪɟɞɚɱɚ 
ɉɪɟɞɚɬɨɱɧɨɟ ɨɬɧɨɲɟɧɢɟ 5,94 

Ʉɚɛɢɧɚ 
ɂɫɩɨɥɧɟɧɢɟ  ɛɟɡ ɫɩɚɥɶɧɨɝɨ ɦɟɫɬɚ 
Ɍɢɩ ɤɚɛɢɧɵ ɪɚɫɩɨɥɨɠɟɧɧɚɹ ɧɚɞ ɞɜɢɝɚɬɟɥɟɦ 

Ʉɨɥɟɫɚ ɢ ɲɢɧɵ 
Ɋɚɡɦɟɪ ɲɢɧ 11,00 R20 
Ɍɢɩ ɤɨɥɟɫ ɞɢɫɤɨɜɵɟ 
Ɍɢɩ ɨɲɢɧɨɜɤɢ ɞɜɭɯɫɤɚɬɧɚɹ 

ɋɚɦɨɫɜɚɥɶɧɚɹ ɩɥɚɬɮɨɪɦɚ 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 1 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ Ɂɧɚɱɟɧɢɟ 

Ɉɛɴɟɦ ɩɥɚɬɮɨɪɦɵ, ɦ3 10 
ɍɝɨɥ ɩɨɞɴɟɦɚ ɩɥɚɬɮɨɪɦɵ, ɝɪɚɞ 60 

ɋɢɫɬɟɦɚ ɜɵɩɭɫɤɚ ɢ ɧɟɣɬɪɚɥɢɡɚɰɢɢ 
ȼɦɟɫɬɢɦɨɫɬɶ ɛɚɤɚ ɫ ɧɟɣɬɪɚɥɢɡɭɸɳɟɣ 
ɠɢɞɤɨɫɬɶɸ, ɥ 

35 

Ɍɢɩ 
ɝɥɭɲɢɬɟɥɶ, ɫɨɜɦɟɳɟɧɧɵɣ ɫ 

ɧɟɣɬɪɚɥɢɡɚɬɨɪɨɦ 
ɋɢɫɬɟɦɚ ɩɢɬɚɧɢɹ 

ȼɦɟɫɬɢɦɨɫɬɶ ɬɨɩɥɢɜɧɨɝɨ ɛɚɤɚ, ɥ 350 
ɋɰɟɩɥɟɧɢɟ 

ɉɪɢɜɨɞ ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɫ ɩɧɟɜɦɨɭɫɢɥɢɬɟɥɟɦ 
Ɍɢɩ ɞɢɚɮɪɚɝɦɟɧɧɨɟ ɨɞɧɨɞɢɫɤɨɜɨɟ 

Ɍɨɪɦɨɡɚ 
ɉɪɢɜɨɞ ɩɧɟɜɦɚɬɢɱɟɫɤɢɣ 
Ɋɚɡɦɟɪɵ ɞɢɚɦɟɬɪɚ ɛɚɪɚɛɚɧɚ, ɦɦ 400 

ɒɢɪɢɧɚ ɬɨɪɦɨɡɧɵɯ ɧɚɤɥɚɞɨɤ, ɦɦ 140 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɚ/ɦ ɩɨɥɧɨɣ ɦɚɫɫɵ 
ȼɧɟɲɧɢɣ ɝɚɛɚɪɢɬɧɵɣ ɪɚɞɢɭɫ ɩɨɜɨɪɨɬɚ, ɦ 10 
Ɇɚɤɫɢɦɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ, ɧɟ ɦɟɧɟɟ, ɤɦ/ɱ 100 
ɍɝɨɥ ɩɪɟɨɞɨɥɟɜɚɟɦɨɝɨ ɩɨɞɴɟɦɚ, ɧɟ ɦɟɧɟɟ, % 25 

ɗɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ 
Ⱥɤɤɭɦɭɥɹɬɨɪɵ, ȼ/Ⱥ.ɱ 2ɯ12/190 
Ƚɟɧɟɪɚɬɨɪ, ȼ/ȼɬ 28/2000 
ɇɚɩɪɹɠɟɧɢɟ, ȼ 24 

 
Ⱦɨɫɬɚɜɤɚ ɩɪɨɮɢɥɶɧɵɯ ɬɪɭɛ ɩɪɨɢɡɜɨɞɢɬɫɹ ɟɜɪɨɮɭɪɚɦɢ 20 ɬɨɧɧ. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɪɭɛ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2, ɚ ɟɜɪɨɮɭɪɵ – ɜ ɬɚɛɥɢɰɟ 3. 
 
Ɍɚɛɥɢɰɚ 2 - Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɨɮɢɥɶɧɵɯ ɬɪɭɛ 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ Ɂɧɚɱɟɧɢɟ 
ɇɚɪɭɠɧɵɣ ɪɚɡɦɟɪ, ɦɦ 25ɯ25 
Ɍɨɥɳɢɧɚ ɫɬɟɧɤɢ, ɦɦ 1,2 
Ⱦɥɢɧɚ, ɦɦ 6120 
ȼɟɫ 1 ɦɟɬɪɚ, ɤɝ 0,93 

Ɇɚɪɤɚ ɫɬɚɥɢ 
1-2 ɉɋ (ɋɉ) 

ȽɈɋɌ Ɍɍ 14-105-737-04 
 
ɉɨ ɫɩɨɫɨɛɭ ɩɨɝɪɭɡɤɢ ɟɜɪɨɮɭɪɵ ɛɵɜɚɸɬ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɬɨɥɶɤɨ ɡɚɞɧɟɣ 

ɩɨɝɪɭɡɤɢ (ɷɬɨ ɤɚɫɚɟɬɫɹ ɜɫɟɯ ɬɢɩɨɜ ɝɪɭɡɨɜɵɯ ɨɬɫɟɤɨɜ), ɥɢɛɨ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ 
ɡɚɞɧɟɣ, ɛɨɤɨɜɨɣ ɢ ɜɟɪɯɧɟɣ ɡɚɝɪɭɡɤɢ - ɬɨɥɶɤɨ ɬɟɧɬɨɜɚɧɧɵɟ. Ʉɪɨɦɟ ɬɨɝɨ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɧɤɪɟɬɧɵɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɩɨɥɭɩɪɢɰɟɩɚ ɫɭɳɟɫɬɜɭɟɬ 
ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɥɧɨɣ ɪɚɫɬɟɧɬɨɜɤɢ, ɫɧɹɬɢɹ ɫɬɨɟɤ ɢ ɩɨɩɟɪɟɱɧɵɯ ɩɟɪɟɤɥɚɞɢɧ, 
ɩɨɥɭɩɪɢɰɟɩ ɦɨɠɟɬ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧ ɤɨɧɢɤɚɦɢ (ɞɥɹ ɩɟɪɟɜɨɡɤɢ ɬɪɭɛ ɢ ɤɪɭɝɥɹɤɚ) 
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ɢɥɢ ɢɦɟɬɶ ɝɢɞɪɨɛɨɪɬ.  
Ȼɥɚɝɨɞɚɪɹ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɤɭɡɨɜɚ ɮɭɪɵ ɦɨɠɧɨ ɩɪɨɢɡɜɨɞɢɬɶ 

ɛɨɤɨɜɭɸ ɢ ɜɟɪɯɧɸɸ ɩɨɝɪɭɡɤɭ ɢ ɪɚɡɝɪɭɡɤɭ. Ʉɨɧɫɬɪɭɤɰɢɹ ɟɜɪɨɮɭɪɵ ɩɨɡɜɨɥɹɟɬ 
ɪɚɫɱɟɯɥɹɬɶ ɤɭɡɨɜ ɫ ɛɨɤɨɜɵɯ ɢ ɜɟɪɯɧɢɯ ɱɚɫɬɟɣ, ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɪɚɡɛɢɪɚɬɶ 
ɤɚɪɤɚɫ ɤɭɡɨɜɚ. ɉɨɥɭɩɪɢɰɟɩ ɟɜɪɨɮɭɪɵ ɛɟɡ ɬɟɧɬɚ ɢ ɤɚɪɤɚɫɚ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɟɝɨ ɤɚɤ ɨɬɤɪɵɬɭɸ ɩɥɨɳɚɞɤɭ ɫ ɛɨɪɬɚɦɢ ɨɬ 35 ɞɨ 50 ɫɦ. ɉɨɞɜɟɫɤɚ 
ɩɨɥɭɩɪɢɰɟɩɨɜ ɢɫɩɨɥɧɹɟɬɫɹ ɜ ɪɟɫɫɨɪɧɨɦ ɢɥɢ ɩɧɟɜɦɚɬɢɱɟɫɤɨɦ ɜɚɪɢɚɧɬɟ. 
ɉɧɟɜɦɚɬɢɱɟɫɤɚɹ ɩɨɞɜɟɫɤɚ ɝɚɪɚɧɬɢɪɭɟɬ ɚɜɬɨɩɨɟɡɞɭ ɩɥɚɜɧɵɣ ɯɨɞ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɦ ɫɨɯɪɚɧɧɨɫɬɶ ɥɟɝɤɨɛɶɸɳɟɝɨɫɹ ɝɪɭɡɚ. 
 
Ɍɚɛɥɢɰɚ 3 –  Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ȿɜɪɨɮɭɪɵ 20 ɬɨɧɧ 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ Ɂɧɚɱɟɧɢɟ 
Ʉɨɥɟɫɧɚɹ ɮɨɪɦɭɥɚ ɩɨɥɭɩɪɢɰɟɩ ɬɪɟɯɨɫɧɵɣ ɬɢɩɚ «ȿɜɪɨɮɭɪɚ» 

Ɇɚɫɫɚ 
ɝɪɭɡɚ: 26 ɬ 

ɩɭɫɬɨɝɨ: 8,5 ɬ 
ɩɨɥɧɨɣ 34,5 ɬ 

Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɩɨ ɨɫɹɦ 
ɧɚ ɬɹɝɚɱ: 10.5 ɬ 

ɧɚ ɤɨɥɟɫɧɭɸ ɬɟɥɟɠɤɭ: 24 ɬ 

ȼɧɭɬɪɟɧɧɢɟ ɝɚɛɚɪɢɬɵ ɮɭɪɵ 
ɞɥɢɧɚ: 13.5 ɦ 
ɲɢɪɢɧɚ: 2.4 ɦ 
ɜɵɫɨɬɚ: 2.48 ɦ 

ɉɥɨɳɚɞɶ ɝɪɭɡɨɜɨɝɨ ɨɬɫɟɤɚ 33 ɦ2 
Ɉɛɴɟɦ 82 ɦ3 

 
Кɚɪɛɚɦɢɞɨɮɨɪɦɚɥɶɞɟɝɢɞɧɚя ɫɦɨɥɚ ɦɚɪɤɢ ɄɎ-ɆɌ-15 ɞɨɫɬɚɜɥɹɟɬɫɹ ɜ 

ɛɨɱɤɚɯ ɩɨ 200 ɥɢɬɪɨɜ. ɋɜɨɣɫɬɜɚ ɫɦɨɥɵ ɨɩɢɫɚɧɵ ɜ ɬɚɛɥɢɰɟ 4. ɋɪɨɤ ɝɨɞɧɨɫɬɢ 
ɫɦɨɥɵ ɩɪɢ ɧɚɞɥɟɠɚɳɟɦ ɯɪɚɧɟɧɢɢ ɞɨɥɠɟɧ ɫɨɫɬɚɜɥɹɬɶ ɧɟ ɦɟɧɟɟ 45 ɫɭɬɨɤ ɫ 
ɦɨɦɟɧɬɚ ɢɡɝɨɬɨɜɥɟɧɢɹ.  

ɉɚɪɬɢɢ ɩɪɨɞɭɤɬɚ ɪɚɡɥɢɜɚɸɬɫɹ ɢ ɩɟɪɟɜɨɡɹɬɫɹ ɜ ɫɬɚɥɶɧɵɯ ɛɨɱɤɚɯ, ɤɨɬɨɪɵɟ 
ɩɟɪɟɞ ɩɪɢɦɟɧɟɧɢɟɦ, ɫɨɝɥɚɫɧɨ ȽɈɋɌ-13950, ɞɨɥɠɧɵ ɛɵɬɶ ɬɳɚɬɟɥɶɧɨ ɩɪɨɦɵɬɵ. 
ɉɟɪɟɜɨɡɢɬɶɫɹ ɫɦɨɥɚ ɤɚɪɛɚɦɢɞɨɮɨɪɦɚɥɶɞɟɝɢɞɧɚɹ (ɤɥɚɫɫ ɨɩɚɫɧɨɫɬɢ ɷɬɨɝɨ 
ɜɟɳɟɫɬɜɚ — II) ɦɨɠɟɬ ɧɚ ɜɫɟɯ ɜɢɞɚɯ ɬɪɚɧɫɩɨɪɬɚ. ɉɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɜɨɡɞɭɯɚ ɧɢɠɟ 
0 0ɋ ɞɨɩɭɫɤɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɬɨɥɶɤɨ ɟɦɤɨɫɬɟɣ ɫ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚɦɢ ɢɥɢ 
ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɦɢ ɩɨɤɪɵɬɢɹɦɢ. Ɍɟɦɩɟɪɚɬɭɪɚ ɄɎɋ ɩɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ ɷɬɨɣ 
ɩɪɨɰɟɞɭɪɵ ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ 25 0ɋ. ɉɪɨɢɡɜɨɞɢɬɶ ɪɚɡɨɝɪɟɜ ɩɪɨɞɭɤɬɚ ɩɚɪɨɦ 
ɡɚɩɪɟɳɚɟɬɫɹ.  

ɏɪɚɧɹɬ ɩɪɨɞɭɤɬ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɧɟ ɧɢɠɟ 5 0ɋ ɢ ɧɟ ɜɵɲɟ 20 0ɋ ɜ ɩɥɨɬɧɨ 
ɡɚɤɪɵɬɨɣ ɬɚɪɟ. ɇɟ ɪɚɡɪɟɲɚɟɬɫɹ ɞɟɪɠɚɬɶ ɛɨɱɤɢ ɢɥɢ ɰɢɫɬɟɪɧɵ ɫɨ ɫɦɨɥɨɣ ɩɨɞ 
ɩɪɹɦɵɦɢ ɫɨɥɧɟɱɧɵɦɢ ɥɭɱɚɦɢ. Ɍɚɤɠɟ ȽɈɋɌ ɩɪɟɞɩɢɫɵɜɚɟɬ ɯɪɚɧɢɬɶ ɬɚɪɭ ɫ ɷɬɢɦ 
ɩɪɨɞɭɤɬɨɦ ɩɨɞ ɧɚɜɟɫɨɦ, ɧɟ ɞɨɩɭɫɤɚɹ ɜɨɡɞɟɣɫɬɜɢɣ ɧɚ ɧɟɟ.
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Ɍɚɛɥɢɰɚ 4 – Ɍɟɯɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɤɚɪɛɚɦɢɞɨɮɨɪɦɚɥɶɞɟɝɢɞɧɨɣ ɫɦɨɥɵ 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ Ɂɧɚɱɟɧɢɟ 

Ɇɚɫɫɨɜɚɹ ɞɨɥɹ ɫɭɯɨɝɨ ɨɫɬɚɬɤɚ, % ɧɟ ɦɟɧɟɟ 51,0 
ɉɥɨɬɧɨɫɬɶ, ɤɝ/ɦ³ 1200 
Ɇɚɫɫɨɜɚɹ ɞɨɥɹ ɫɜɨɛɨɞɧɨɝɨ ɮɨɪɦɚɥɶɞɟɝɢɞɚ, 
% 

0,3 

ȼɹɡɤɨɫɬɶ ɭɫɥɨɜɧɚɹ, ɫ 20-35 
Ʉɨɧɰɟɧɬɪɚɰɢɹ ɜɨɞɨɪɨɞɧɵɯ ɢɨɧɨɜ (pɇ) 7,5-8,5 
ɉɪɟɞɟɥɶɧɚɹ ɫɦɟɲɢɜɚɟɦɨɫɬɶ ɫɦɨɥɵ ɫ ɜɨɞɨɣ 
ɩɪɢ ɤɨɬɨɪɨɣ ɧɚɛɥɸɞɚɟɬɫɹ ɤɨɚɝɭɥɹɰɢɹ, ɩɨ 
ɨɛɴɟɦɭ 

1:1-1:10 

ȼɪɟɦɹ ɠɟɥɚɬɢɧɢɡɚɰɢɢ ɩɪɢ 100 °C, ɫ ɧɟ ɛɨɥɟɟ 110 
Ⱦɢɷɥɟɤɬɪɢɱɟɫɤɚɹ ɩɪɨɧɢɰɚɟɦɨɫɬɶ Er ɩɪɢ 20 
°C 

2,35 

 
Ƚɪɭɧɬ-ɷɦɚɥɶ Ⱥɋ-1154 ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɭɫɩɟɧɡɢɸ ɩɢɝɦɟɧɬɨɜ ɢ 

ɧɚɩɨɥɧɢɬɟɥɟɣ ɜ ɪɚɫɬɜɨɪɟ ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɨɝɨ ɚɥɤɢɞɧɨɝɨ ɥɚɤɚ ɫ ɜɜɟɞɟɧɢɟɦ 
ɫɢɤɤɚɬɢɜɚ ɢ ɰɟɥɟɜɵɯ ɞɨɛɚɜɨɤ. ɐɜɟɬ: RAL 8022 ɱɟɪɧɨ-ɤɨɪɢɱɧɟɜɵɣ. Ɋɚɫɯɨɞ 
ɝɪɭɧɬ-ɷɦɚɥɢ - 80-120 ɝ/ɦ2. ɋɜɨɣɫɬɜɚ ɝɪɭɧɬ-ɷɦɚɥɢ ɦɨɠɧɨ ɜɢɞɟɬɶ ɜ ɬɚɛɥɢɰɟ 5. 
 
Ɍɚɛɥɢɰɚ 5 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɪɭɧɬ-ɷɦɚɥɢ Ⱥɋ-1154 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ Ɂɧɚɱɟɧɢɟ 
ɍɫɥɨɜɧɚɹ ɜɹɡɤɨɫɬɶ ɝɪɭɧɬɨɜɤɢ ɩɨ 
ɜɢɫɤɨɡɢɦɟɬɪɭ ɬɢɩɚ ȼɁ-4 ɫ ɞɢɚɦɟɬɪɨɦ ɫɨɩɥɚ 
4 ɦɦ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ (20,0±0,5) °ɋ, ɫ 

80-140 

Ɇɚɫɫɨɜɚɹ ɞɨɥɹ ɧɟɥɟɬɭɱɢɯ ɜɟɳɟɫɬɜ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɰɜɟɬɚ, % 

40-62 

ɋɬɟɩɟɧɶ ɩɟɪɟɬɢɪɚ, ɦɤɦ, ɧɟ ɛɨɥɟɟ 30 
Ȼɥɟɫɤ ɩɨɤɪɵɬɢɹ ɩɨ ɎȻ-5 ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɰɜɟɬɚ, % 
- ɞɥɹ ɦɚɬɨɜɵɯ 
- ɞɥɹ ɩɨɥɭɦɚɬɨɜɵɯ 
- ɞɥɹ ɩɨɥɭɝɥɹɧɰɟɜɵɯ 

 
 

4-19 
20-39 

ɧɟ ɦɟɧɟɟ 35 

ɐɜɟɬ ɩɨɤɪɵɬɢɹ ɝɪɭɧɬ-ɷɦɚɥɢ 
- ɱɟɪɧɵɣ 
- ɞɪɭɝɢɟ ɰɜɟɬɚ 

 
 

ɨɬɬɟɧɨɤ ɧɟ ɧɨɪɦɢɪɭɟɬɫɹ 
ɞɨɥɠɟɧ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɤɨɧɬɪɨɥɶɧɨɦɭ 

ɨɛɪɚɡɰɭ ɰɜɟɬɚ 
ɍɤɪɵɜɢɫɬɨɫɬɶ ɜɵɫɭɲɟɧɧɨɝɨ ɩɨɤɪɵɬɢɹ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɰɜɟɬɚ, ɝ/ɦ2, ɧɟ ɛɨɥɟɟ 

40-100 

ȼɪɟɦɹ ɜɵɫɵɯɚɧɢɹ ɞɨ ɫɬɟɩɟɧɢ 3, ɩɪɢ 
ɬɟɦɩɟɪɚɬɭɪɟ (20±2)°ɋ, ɱɚɫ, ɧɟ ɛɨɥɟɟ 

3 

Ɍɜɟɪɞɨɫɬɶ ɩɨɤɪɵɬɢɹ ɩɨ ɦɚɹɬɧɢɤɨɜɨɦɭ 
ɩɪɢɛɨɪɭ ɬɢɩɚ ɌɆɅ (Ⱥ), ɨɬɧ. ɟɞ., ɧɟ ɦɟɧɟɟ 

0,2 

ɉɪɨɱɧɨɫɬɶ ɩɥɟɧɤɢ ɩɪɢ ɭɞɚɪɟ, ɫɦ, ɧɟ ɦɟɧɟɟ 50 
Ⱥɞɝɟɡɢɹ ɩɥɟɧɤɢ, ɛɚɥɥɵ, ɧɟ ɛɨɥɟɟ 1 
ɗɥɚɫɬɢɱɧɨɫɬɶ ɩɥɟɧɤɢ ɩɪɢ ɢɡɝɢɛɟ, ɦɦ, ɧɟ 
ɛɨɥɟɟ 

1 
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ɉɨɫɥɟ ɜɵɫɵɯɚɧɢɹ ɝɪɭɧɬ-ɷɦɚɥɶ ɞɨɥɠɧɚ ɨɛɪɚɡɨɜɵɜɚɬɶ ɨɞɧɨɪɨɞɧɭɸ, ɛɟɡ 
ɤɪɚɬɟɪɨɜ, ɩɨɪ, ɦɨɪɳɢɧ, ɨɫɩɢɧ ɢ ɩɨɫɬɨɪɨɧɧɢɯ ɜɤɥɸɱɟɧɢɣ ɩɨɜɟɪɯɧɨɫɬɶ. 

ɋɢɫɬɟɦɚ ɩɨɤɪɵɬɢɹ ɫɨɯɪɚɧɹɟɬ ɡɚɳɢɬɧɵɟ ɢ ɞɟɤɨɪɚɬɢɜɧɵɟ ɫɜɨɣɫɬɜɚ ɜ 
ɭɫɥɨɜɢɹɯ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜ ɭɦɟɪɟɧɧɨɦ ɢ ɯɨɥɨɞɧɨɦ ɤɥɢɦɚɬɚɯ ɜ ɬɟɱɟɧɢɟ 5 ɥɟɬ. 

Ƚɪɭɧɬ-ɷɦɚɥɶ ɧɚɧɨɫɹɬ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɦɟɬɨɞɚɦɢ ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ, 
ɛɟɡɜɨɡɞɭɲɧɨɝɨ ɢ ɫɦɟɲɚɧɧɨɝɨ ɪɚɫɩɵɥɟɧɢɹ. ɉɟɪɟɞ ɩɪɢɦɟɧɟɧɢɟɦ ɝɪɭɧɬ-ɷɦɚɥɶ 
ɬɳɚɬɟɥɶɧɨ ɩɟɪɟɦɟɲɢɜɚɸɬ, ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɪɚɡɛɚɜɥɹɸɬ ɤɫɢɥɨɥɨɦ ɢɥɢ ɨ-
ɤɫɢɥɨɥɨɦ. Ƚɪɭɧɬ-ɷɦɚɥɶ ɧɚɧɨɫɹɬ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɜ ɞɜɚ ɫɥɨɹ ɫ ɦɟɠɫɥɨɣɧɨɣ 
ɜɵɞɟɪɠɤɨɣ 20-60 ɦɢɧɭɬ. 

Ƚɚɪɚɧɬɢɣɧɵɣ ɫɪɨɤ ɯɪɚɧɟɧɢɹ: 6 ɦɟɫɹɰɟɜ ɫ ɞɚɬɵ  ɢɡɝɨɬɨɜɥɟɧɢɹ. 
Ⱦɥɹ ɥɚɦɢɧɢɪɨɜɚɧɢɹ ɩɥɢɬ ɆȾɎ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɥɟɧɤɚ ɉȼХ ɰɜɟɬɚ Ȼɭɤ, 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɨɬɨɪɨɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 6. 
 

Ɍɚɛɥɢɰɚ 6 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɥɟɧɤɢ ɉȼɏ «Ȼɭɤ» 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ Ɂɧɚɱɟɧɢɟ 

ɉɪɨɢɡɜɨɞɢɬɟɥɶ Ʉɨɪɟɹ 
ɒɢɪɢɧɚ ɪɭɥɨɧɚ, ɦɦ 1400 
Ɍɨɥɳɢɧɚ ɩɥɟɧɤɢ, ɦɦ 0,28 
ɇɚɦɨɬɤɚ ɜ ɪɭɥɨɧɟ, ɦ. ɩɨɝ. 250 
ȼɟɫ ɪɭɥɨɧɚ, ɤɝ 27 

 
Ⱦɥɹ ɤɪɨɦɥɟɧɢɹ ɫɬɨɥɟɲɧɢɰɵ ɩɚɪɬɵ ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɪɨɦɤɚ ɉȼХ Ȼɭɤ Ȼɚɜɚɪɢɹ 

ɬɨɥɳɢɧɨɣ  2 ɦɦ ɢ ɲɢɪɢɧɨɣ 16 ɦɦ. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɤɪɨɦɤɢ Egger. 
Ɇɟɛɟɥɶɧɵɟ ɛɨɥɬɵ ɩɪɢɦɟɧɹɸɬɫɹ ɞɥɹ ɫɨɟɞɢɧɟɧɢɹ ɫɬɨɥɟɲɧɢɰɵ ɩɚɪɬɵ ɢ 

ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɢ. Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɟɛɟɥɶɧɵɯ ɛɨɥɬɨɜ DIN 603 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 7. 

DIN 603 ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɛɨɥɬ ɫ ɦɟɬɪɢɱɟɫɤɨɣ ɪɟɡɶɛɨɣ, ɤɜɚɞɪɚɬɧɵɦ 
ɩɨɞɝɨɥɨɜɤɨɦ ɢ ɭɜɟɥɢɱɟɧɧɨɣ ɩɨɥɭɤɪɭɝɥɨɣ ɝɨɥɨɜɤɨɣ, ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɞɥɹ 
ɭɞɨɛɫɬɜɚ ɦɨɧɬɚɠɚ ɫ ɨɞɧɨɫɬɨɪɨɧɧɟɣ ɮɢɤɫɚɰɢɟɣ. Ɇɟɛɟɥɶɧɵɟ ɛɨɥɬɵ ɢɡɝɨɬɨɜɥɟɧɵ 
ɢɡ ɨɰɢɧɤɨɜɚɧɧɨɣ ɫɬɚɥɢ. Ȼɨɥɬ ɦɟɛɟɥɶɧɵɣ DIN 603 ɢɦɟɟɬ ɤɥɚɫɫ ɩɪɨɱɧɨɫɬɢ 4.8. ɢ 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ ȽɈɋɌ 7802. 

 
Ɍɚɛɥɢɰɚ 7 - Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɟɛɟɥɶɧɵɯ ɛɨɥɬɨɜ DIN 603 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ Ɂɧɚɱɟɧɢɟ 
Ⱦɥɢɧɚ, ɦɦ 50 
Ɇɚɬɟɪɢɚɥ ɢɡɞɟɥɢɣ ɋɬɚɥɶ 
Ɍɢɩ ɝɚɣɤɢ Ɇɟɛɟɥɶɧɵɣ 
ɉɨɤɪɵɬɢɟ ɐɢɧɤ 
ɋɬɚɧɞɚɪɬ DIN 603 
ɒɚɝ ɪɟɡɶɛɵ, ɦɦ 1 
ɋɬɚɧɞɚɪɬɧɚɹ ɪɟɡɶɛɚ Ⱦɚ 

 
Ɇɟɛɟɥɶɧɵɟ ɛɨɥɬɵ ɡɚɤɪɟɩɥɹɸɬɫɹ ɫɬɚɥɶɧɵɦɢ ɝɚɣɤɚɦɢ ɞɢɚɦɟɬɪɨɦ 6 ɦɦ, 

ɢɦɟɸɳɢɦɢ ɤɥɚɫɫ ɩɪɨɱɧɨɫɬɢ 6ɇ, ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɨɬɨɪɵɯ ɦɨɠɧɨ ɜɢɞɟɬɶ ɜ 
ɬɚɛɥɢɰɟ 8. 
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Ɍɚɛɥɢɰɚ 8 - Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɚɟɤ 6 ɦɦ 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ Ɂɧɚɱɟɧɢɟ 

Ɇɚɪɤɚ ɫɬɚɥɢ 10ɤɩ; 20ɤɩ; 35 
Ʉɥɚɫɫ ɬɨɱɧɨɫɬɢ ȼ 
ɉɨɥɟ ɞɨɩɭɫɤɚ ɪɟɡɶɛɵ 6ɇ 
Ⱥɧɚɥɨɝ DIN  934 
d Ɇ6 
S 10 
e 10,9 
m 5 
ɒɚɝ ɪɟɡɶɛɵ 1 

 
Кɥɟɣ-ɪɚɫɩɥɚɜ ɫɨɫɬɨɢɬ ɢɡ ɬɟɪɦɨɩɥɚɫɬɢɱɧɵɯ ɫɦɨɥ ɢ ɩɨɥɢɦɟɪɨɜ. ɏɨɬ-ɦɟɥɬɵ 

ɧɚɯɨɞɹɬɫɹ ɜ ɬɜɟɪɞɨɦ ɫɨɫɬɨɹɧɢɢ ɩɪɢ ɤɨɦɧɚɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ, ɚ ɩɪɢ ɧɚɝɪɟɜɚɧɢɢ 
ɞɨ 150-180 °ɋ ɮɨɪɦɢɪɭɟɬɫɹ ɠɢɞɤɚɹ ɤɥɟɣɤɚɹ ɦɚɫɫɚ, ɡɚɩɨɥɧɹɸɳɚɹ ɜɫɟ ɩɨɪɵ ɢ 
ɪɚɛɨɬɚɸɳɚɹ ɫ ɪɚɡɥɢɱɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ, ɬɚɤ ɤɚɤ ɩɪɢ ɤɨɦɧɚɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ 
ɫɧɨɜɚ ɬɜɟɪɞɟɟɬ. ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɥɟɹ-ɪɚɫɩɥɚɜɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 9. 
 
Ɍɚɛɥɢɰɚ 9 - Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɥɟɹ SH-30220 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ Ɂɧɚɱɟɧɢɟ 

Ɉɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ 
Ʉɥɟɣ-ɪɚɫɩɥɚɜ ɧɚ ɨɫɧɨɜɟ ɗȼȺ. ɉɪɢɦɟɧɹɟɬɫɹ ɜ ɦɟɛɟɥɶɧɨɣ 

ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɞɥɹɩɪɢɤɥɟɢɜɚɧɢɟ ɤɪɨɦɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɢɡ 
ɲɩɨɧɚ, ɛɭɦɚɝ, ɦɟɥɚɦɢɧɚ, ɩɥɚɫɬɢɤɚ ȺȻɋ ɢ ɉȼɏ. 

ɋɜɨɣɫɬɜɚ 

ɇɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɵɣ ɤɥɟɣ, ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɯɨɪɨɲɟɣ 
ɬɟɤɭɱɟɫɬɶɸ ɢ ɫɦɚɱɢɜɚɟɦɨɫɬɶɸ. Ɉɛɥɚɞɚɟɬ ɜɵɫɨɤɨɣ 
ɚɞɝɟɡɢɨɧɧɨɣ ɫɩɨɫɨɛɧɨɫɬɶɸ. ɉɨɞɯɨɞɢɬ ɞɥɹ ɪɭɱɧɵɯ 

ɤɪɢɜɨɥɢɧɟɣɧɵɯ ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ ɫɬɚɧɤɨɜ ɫɨ ɫɪɟɞɧɟɣ 
ɫɤɨɪɨɫɬɶɸ ɩɨɞɚɱɢ. 

ɐɜɟɬ ɇɚɬɭɪɚɥɶɧɵɣ 
ȼɧɟɲɧɢɣ ɜɢɞ Ɍɜɟɪɞɵɟ ɦɟɥɤɢɟ ɝɪɚɧɭɥɵ 
ȼɹɡɤɨɫɬɶ ɩɪɢ 160ɨɋ 30000±5000 ɦɉɚ·ɫ 
ȼɹɡɤɨɫɬɶ ɩɪɢ 180ɨɋ 15000±2000 ɦɉɚ·ɫ 
Ɍɟɦɩɟɪɚɬɭɪɚ ɪɚɡɦɹɝɱɟɧɢɣ 85±5ɨɋ 
ȼɥɚɠɧɨɫɬɶ ɞɪɟɜɟɫɢɧɵ 8-10% 
Ɋɚɛɨɱɚɹ ɬɟɦɩɟɪɚɬɭɪɚ 130-170ɨɋ 
ɋɤɨɪɨɫɬɶ ɩɨɞɚɱɢ 5-29 ɦ/ɦɢɧ 
Ⱦɚɜɥɟɧɢɟ ɩɪɟɫɫɨɜɚɧɢɹ 3-5 ɤɝɫ/ɫɦ2 

Ɋɚɫɯɨɞ 140-190 ɝ/ɦ2 

ɍɤɚɡɚɧɢɹ ɩɨ ɩɪɢɦɟɧɟɧɢɸ 

ɇɚɧɟɫɟɧɢɟ ɤɥɟɹ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɜɧɨɦɟɪɧɵɦ. Ɋɚɫɯɨɞ ɤɥɟɹ 
ɦɨɠɟɬ ɦɟɧɹɬɶɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɨɫɬɨɹɧɢɹ ɦɚɬɟɪɢɚɥɚ. 

Ɋɟɝɭɥɹɪɧɨ ɩɪɨɜɟɪɹɬɶ ɬɟɦɩɟɪɚɬɭɪɭ ɜ ɫɢɫɬɟɦɟ ɧɚɧɟɫɟɧɢɹ ɤɥɟɹ. 
Ɍɟɪɦɨɫɬɚɬɵ ɦɨɝɭɬ ɩɨɫɥɟ ɞɥɢɬɟɥɶɧɨɝɨ ɫɪɨɤɚ ɪɚɛɨɬɵ ɞɚɜɚɬɶ 

ɧɟɬɨɱɧɵɟ ɩɨɤɚɡɚɧɢɹ. 
ɏɪɚɧɟɧɢɟ ɢ 
ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɚ 

ɋɪɨɤ ɯɪɚɧɟɧɢɹ 24 ɦɟɫɹɰɚ. ɏɪɚɧɢɬɶ ɜ ɫɭɯɨɦ ɩɪɨɯɥɚɞɧɨɦ 
ɦɟɫɬɟ. 

ɍɩɚɤɨɜɤɚ 25 ɤɝ ɦɟɲɨɤ. 
 
ɉɥɚɫɬɢɤɨɜɚя ɡɚɝɥɭɲɤɚ – ɷɬɨ ɩɪɢɫɩɨɫɨɛɥɟɧɢɟ ɞɥɹ ɡɚɤɪɵɜɚɧɢɹ ɨɬɜɟɪɫɬɢɹ 

ɬɪɭɛɵ. Ʉɜɚɞɪɚɬɧɚɹ ɡɚɝɥɭɲɤɚ ɪɚɡɦɟɪɨɦ 25ɯ25 ɦɦ ɩɪɟɞɨɬɜɪɚɳɚɟɬ ɩɨɩɚɞɚɧɢɟ 
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ɦɭɫɨɪɚ ɢ ɜɥɚɝɢ ɜɧɭɬɪɶ ɫɬɨɥɛɨɜ. ɒɥɹɩɤɚ ɡɚɝɥɭɲɤɢ ɧɟ ɬɨɥɶɤɨ ɤɪɚɫɢɜɨ ɫɦɨɬɪɢɬɫɹ 
ɢ ɫɤɪɵɜɚɟɬ ɡɚɱɚɫɬɭɸ ɧɟɪɨɜɧɵɟ ɤɪɚɹ ɬɪɭɛɵ, ɧɨ ɢ ɡɚɳɢɳɚɟɬ ɨɬ ɤɨɪɪɨɡɢɢ ɢ 
ɞɟɮɨɪɦɚɰɢɣ, ɜɨɡɧɢɤɚɸɳɢɯ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɮɚɤɬɨɪɨɜ ɜɧɟɲɧɟɣ ɫɪɟɞɵ. 
ȼɧɭɬɪɟɧɧɹɹ ɡɚɝɥɭɲɤɚ ɹɜɥɹɟɬɫɹ ɨɱɟɧɶ ɩɪɚɤɬɢɱɧɨɣ ɢ ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɞɥɹ 
ɡɚɛɨɪɚ ɢ ɞɥɹ ɦɟɛɟɥɢ. ɋɨɱɟɬɚɧɢɟ ɧɟɛɨɥɶɲɨɝɨ ɜɟɫɚ, ɩɪɨɫɬɨɬɵ ɭɫɬɚɧɨɜɤɢ, ɧɢɡɤɨɣ 
ɰɟɧɵ ɢ ɲɢɪɨɤɨɣ ɫɮɟɪɵ ɩɪɢɦɟɧɟɧɢɹ ɨɛɟɫɩɟɱɢɜɚɸɬ ɜɵɫɨɤɭɸ ɩɨɩɭɥɹɪɧɨɫɬɶ 
ɞɚɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. Ɂɧɚɱɢɦɨɫɬɶ ɟɟ ɫɥɨɠɧɨ ɩɟɪɟɨɰɟɧɢɬɶ, ɚ ɤɭɩɢɬɶ ɫɨ ɫɤɥɚɞɚ 
ɨɱɟɧɶ ɩɪɨɫɬɨ. ɉɨɞɯɨɞɢɬ ɞɥɹ ɬɪɭɛɵ ɤɜɚɞɪɚɬɧɨɝɨ ɫɟɱɟɧɢɹ 25ɯ25ɦɦ. 

Ⱦɥɹ ɭɩɚɤɨɜɤɢ ɝɨɬɨɜɨɣ ɲɤɨɥɶɧɨɣ ɩɚɪɬɵ ɢɫɩɨɥɶɡɭɟɬɫɹ ɭɩɚɤɨɜɨɱɧɚя ɫɬɪɟɬɱ 
ɩɥɟɧɤɚ 17 ɦɤ 450 ɦɦ ɯ 142 ɦ.ɢɡ ɩɨɥɢɷɬɢɥɟɧɚ.  

ɉɪɨɢɡɜɨɞɢɬɟɥɶ: Ɋɨɫɫɢɹ. 
ȼɟɫ ɛɪɭɬɬɨ: 1.15 ɤɝ. 
Ⱦɥɹ ɫɜɚɪɤɢ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɲɬɭɱɧɵɟ 

ɷɥɟɤɬɪɨɞɵ ɦɚɪɤɢ «ɍɈɇИ 13/45». Ɇɚɫɫɚ ɨɞɧɨɝɨ ɷɥɟɤɬɪɨɞɚ ɫɨɫɬɚɜɥɹɟɬ 0,0586ɤɝ. 
Ⱦɥɹ ɫɜɚɪɤɢ 1 ɦ ɬɪɭɛɵ ɬɪɟɛɭɟɬɫɹ 2,512ɤɝ ɫɜɚɪɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. ɇɚ 
ɮɨɪɦɢɪɨɜɚɧɢɟ ɨɞɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ – 12,932 ɤɝ ɫɜɚɪɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. Ɂɚ ɝɨɞ 
ɪɚɫɯɨɞ ɫɜɚɪɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɛɭɞɟɬ ɪɚɜɟɧ: 12931,78 ɬɨɧɧ ɫɜɚɪɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. 

Ⱦɨɫɬɚɜɤɚ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɚɜɬɨɦɨɛɢɥɹɦɢ «ȽȺɁ 
3302», ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɨɬɨɪɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 10. 

 
Ɍɚɛɥɢɰɚ 10 – Ɍɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɚɜɬɨɦɨɛɢɥɹ «ȽȺɁ 3302» 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ Ɂɧɚɱɟɧɢɟ 
Ɍɢɩ Ⱥɜɬɨɦɨɛɢɥɶ ɛɨɪɬɨɜɨɣ 
Ƚɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ, ɤɝ 1850 
ɉɨɥɧɚɹ ɦɚɫɫɚ, ɤɝ 3500 
Ɋɚɞɢɭɫ ɪɚɡɜɨɪɨɬɚ, ɦ 9 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɩɨɤɚɡɚɬɟɥɢ 
Ɇɚɤɫɢɦɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ, ɤɦ/ɱ 115 
ɋɪɟɞɧɢɣ ɪɚɫɯɨɞ, ɥ/100ɤɦ 11,5 

 
Ɇɚɡɭɬ ɫɱɢɬɚɟɬɫɹ ɨɞɧɢɦ ɢɡ ɧɚɢɛɨɥɟɟ ɜɨɫɬɪɟɛɨɜɚɧɧɵɯ ɬɨɩɥɢɜɧɵɯ 

ɦɚɬɟɪɢɚɥɨɜ, ɩɨɷɬɨɦɭ ɯɪɚɧɟɧɢɟ ɦɚɡɭɬɚ ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɨɣ ɩɪɨɛɥɟɦɨɣ ɞɥɹ 
ɦɧɨɠɟɫɬɜɚ ɨɪɝɚɧɢɡɚɰɢɣ. ɏɪɚɧɟɧɢɟ ɦɚɡɭɬɚ ɨɱɟɧɶ ɬɪɭɞɨɟɦɤɢɣ ɩɪɨɰɟɫɫ, ɬ.ɤ. ɨɧ 
ɧɟɢɡɛɟɠɧɨ ɩɨɞɜɟɪɝɚɟɬɫɹ ɧɟɤɨɬɨɪɵɦ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɦ ɢɡɦɟɧɟɧɢɹɦ ɢ 
ɦɟɯɚɧɢɱɟɫɤɨɦɭ ɡɚɝɪɹɡɧɟɧɢɸ, ɩɨɷɬɨɦɭ ɟɝɨ ɫɤɥɚɞɢɪɨɜɚɧɢɟ ɬɪɟɛɭɟɬ ɧɚɥɢɱɢɹ 
ɤɚɱɟɫɬɜɟɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ɇɟɫɦɨɬɪɹ ɧɚ ɨɛɳɭɸ ɧɟɜɵɫɨɤɭɸ ɫɬɟɩɟɧɶ ɢɫɩɚɪɟɧɢɹ, ɫɨ ɜɪɟɦɟɧɟɦ, ɩɪɢ 
ɢɫɩɚɪɟɧɢɢ ɥɟɝɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ, ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɜɹɡɤɨɫɬɶ ɬɨɩɥɢɜɚ ɢ 
ɬɟɦɩɟɪɚɬɭɪɚ ɟɝɨ ɜɫɩɵɲɤɢ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɯɪɚɧɟɧɢɹ ɦɨɠɟɬ ɬɚɤɠɟ ɡɧɚɱɢɬɟɥɶɧɨ 
ɭɜɟɥɢɱɢɜɚɬɶɫɹ ɫɨɞɟɪɠɚɧɢɟ ɜɨɞɵ ɜ ɬɨɩɥɢɜɟ, ɢɡ-ɡɚ ɩɨɩɚɞɚɧɢɹ ɤɨɧɞɟɧɫɚɬɚ ɢ ɩɚɪɚ 
ɜɫɥɟɞɫɬɜɢɟ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ ɦɚɡɭɬɚ. 

ɋɪɨɤ ɯɪɚɧɟɧɢɹ ɦɚɡɭɬɚ, ɫɱɢɬɚɸɳɢɣɫɹ ɫ ɦɨɦɟɧɬɚ ɟɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɧɟ 
ɦɨɠɟɬ ɩɪɟɜɵɲɚɬɶ ɩɹɬɢ ɥɟɬ. Ɇɚɡɭɬ ɫ ɯɪɚɧɟɧɢɹ ɩɨ ɢɫɬɟɱɟɧɢɢ ɷɬɨɝɨ ɫɪɨɤɚ ɞɨɥɠɟɧ 
ɫɧɢɦɚɬɶɫɹ, ɩɨɫɥɟ ɱɟɝɨ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɟɝɨ ɝɨɞɧɨɫɬɢ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɨɞɢɬɶ 
ɚɧɚɥɢɡ ɬɨɩɥɢɜɚ. 
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ȿɦɤɨɫɬɶ ɞɥɹ ɯɪɚɧɟɧɢɹ ɦɚɡɭɬɚ ɧɟ ɬɪɟɛɭɟɬ ɝɟɪɦɟɬɢɱɧɨɫɬɢ, ɨɛɵɱɧɨ ɨɧɚ 
ɤɨɧɫɬɪɭɢɪɭɟɬɫɹ ɢɡ ɪɚɡɧɵɯ ɜɢɞɨɜ ɫɬɚɥɢ ɢɥɢ ɠɟɥɟɡɨɛɟɬɨɧɚ. Ɋɚɡɥɢɱɚɸɬɫɹ 
ɧɚɡɟɦɧɵɟ ɢ ɩɨɞɡɟɦɧɵɟ ɟɦɤɨɫɬɢ, ɚ ɬɚɤɠɟ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɢ ɜɟɪɬɢɤɚɥɶɧɵɟ. 

Ɉɫɧɨɜɧɵɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ ɤ ɪɟɡɟɪɜɭɚɪɚɦ ɹɜɥɹɟɬɫɹ ɢɯ ɩɪɨɱɧɨɫɬɶ ɢ ɡɚɳɢɬɚ 
ɨɬ ɫɬɚɬɢɱɟɫɤɨɝɨ ɷɥɟɤɬɪɢɱɟɫɬɜɚ. ɍɫɬɚɧɚɜɥɢɜɚɸɬ ɟɦɤɨɫɬɢ ɜ ɨɛɨɪɭɞɨɜɚɧɧɵɯ 
ɧɚɞɟɠɧɨɣ ɜɟɧɬɢɥɹɰɢɟɣ ɩɨɦɟɳɟɧɢɹɯ ɢɥɢ ɧɚ ɫɩɟɰɢɚɥɶɧɨ ɨɛɨɪɭɞɨɜɚɧɧɵɯ 
ɨɬɤɪɵɬɵɯ ɩɥɨɳɚɞɤɚɯ. 

ȼɨ ɢɡɛɟɠɚɧɢɟ ɜɵɛɪɨɫɚ ɩɪɨɞɭɤɬɚ ɢɡ ɪɟɡɟɪɜɭɚɪɨɜ ɬɟɦɩɟɪɚɬɭɪɚ ɯɪɚɧɟɧɢɹ 
ɦɚɡɭɬɚ ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ 80—90° ɋ. ɉɨɫɤɨɥɶɤɭ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɬɪɟɛɭɟɦɨɣ 
ɜɹɡɤɨɫɬɢ ɦɚɡɭɬ ɦɚɪɤɢ 100 ɞɨɥɠɟɧ ɩɨɫɬɭɩɚɬɶ ɤ ɮɨɪɫɭɧɤɚɦ ɩɟɱɟɣ ɩɨɞɨɝɪɟɬɵɦ ɞɨ 
ɬɟɦɩɟɪɚɬɭɪɵ ɉɈ—120°ɋ, ɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɭɫɬɚɧɨɜɤɚɯ ɫɥɟɞɭɟɬ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɩɨɞɨɝɪɟɜɚɬɟɥɢ ɦɚɡɭɬɚ. 

Ⱦɥɹ ɯɪɚɧɟɧɢɹ ɦɚɡɭɬɚ ɢɫɩɨɥɶɡɭɸɬɫɹ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɢ ɦɟɬɚɥɥɢɱɟɫɤɢɟ 
ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɢ ɜɟɪɬɢɤɚɥɶɧɵɟ ɰɢɥɢɧɞɪɢɱɟɫɤɢɟ ɪɟɡɟɪɜɭɚɪɵ ɫɨ ɫɬɚɰɢɨɧɚɪɧɨɣ 
ɤɪɵɲɟɣ. Ɋɟɡɟɪɜɭɚɪɵ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɫɬɚɥɶɧɵɟ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɧɚɥɢɜɚ ɢ 
ɯɪɚɧɟɧɢɹ ɠɢɞɤɢɯ ɬɟɦɧɵɯ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɬɢɩɚ ɦɚɡɭɬɚ ɢ ɞɪɭɝɢɯ 
ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ, ɫ ɞɚɜɥɟɧɢɟɦ ɧɚɫɵɳɟɧɧɵɯ ɩɚɪɨɜ ɞɨ 0,07 Ɇɉɚ, ɚ ɬɚɤɠɟ ɦɨɝɭɬ 
ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɤɚɤ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɦɚɡɭɬɧɵɟ ɟɦɤɨɫɬɢ. 

ɇɚ ɩɪɨɢɡɜɨɞɫɬɜɟ ɞɥɹ ɯɪɚɧɟɧɢɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ȿɦɤɨɫɬɶ ȿɉɉ 25 ɦ3 ɫ 
ɩɨɞɨɝɪɟɜɨɦ. ȿɦɤɨɫɬɶ ɞɥɹ ɯɪɚɧɟɧɢɹ ɦɚɡɭɬɚ ɪɚɫɩɨɥɨɠɟɧɚ ɧɚ ɨɬɤɪɵɬɨɣ ɩɥɨɳɚɞɤɟ, 
ɫ ɨɬɞɟɥɶɧɵɦ ɫɴɟɡɞɨɦ ɞɥɹ ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ. Ɋɟɡɟɪɜɭɚɪ ɧɚɯɨɞɢɬɫɹ ɜ 
ɫɩɟɰɢɚɥɶɧɨ ɡɚɝɨɬɨɜɥɟɧɧɨɦ ɭɝɥɭɛɥɟɧɢɢ ɜ ɡɟɦɥɟ [21].  

ȼɢɥɨɱɧɵɟ ɩɨɝɪɭɡɱɢɤɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɩɨɝɪɭɡɨɱɧɨ-
ɪɚɡɝɪɭɡɨɱɧɵɯ ɪɚɛɨɬ. Ɍɚɤɚɹ ɫɩɟɰɬɟɯɧɢɤɚ ɨɫɧɚɳɚɟɬɫɹ ɜɢɥɨɱɧɵɦ ɡɚɯɜɚɬɨɦ, 
ɤɨɬɨɪɵɣ ɮɭɧɤɰɢɨɧɢɪɭɟɬ ɩɪɢ ɩɨɦɨɳɢ ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɩɪɢɜɨɞɚ, ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ 
ɜ ɩɟɪɟɞɧɟɣ ɱɚɫɬɢ ɦɚɲɢɧɵ.  
 
Ɍɚɛɥɢɰɚ 11 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɢɥɨɱɧɨɝɨ ɩɨɝɪɭɡɱɢɤɚ Komatsu 
Forklift PE FB07-3 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ Ɂɧɚɱɟɧɢɟ 
Ƚɪɭɡɨɩɨɞɴёɦɧɨɫɬɶ, ɤɝ 700 
Ɍɢɩ ɞɜɢɝɚɬɟɥɹ ɷɥɟɤɬɪɢɱɟɫɤɢɣ 
Ɇɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ, ɤȼɬ (ɥ.ɫ.) 1,6 
Ɇɚɤɫɢɦɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ, ɤɦ/ɱ 9,5 
Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ, ɦɦ 1710x900x1995 
ȼɵɫɨɬɚ ɫ ɦɚɱɬɨɣ, ɦɦ 1500 - 4000 
ȼɵɫɨɬɚ ɩɨɞɴёɦɚ ɪɚɛɨɱɟɝɨ ɨɪɝɚɧɚ, ɦɦ 1500 - 4000 
ɇɚɪɭɠɧɵɣ ɝɚɛɚɪɢɬɧɵɣ ɪɚɞɢɭɫ ɩɨɜɨɪɨɬɚ, ɦɦ 1540 
ȼɢɞ ɭɩɪɚɜɥɟɧɢɹ ɫɢɞɹ 
ȼɢɞ ɪɚɛɨɱɟɝɨ ɨɪɝɚɧɚ ɜɢɥɵ 

 
2.2 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɩɪɨɢɡɜɨɞɫɬɜɚ ɥɚɦɢɧɢɪɨɜɚɧɧɵɯ 

ɞɪɟɜɟɫɧɨ-ɫɬɪɭɠɟɱɧɵɯ ɩɥɢɬ 
 
ɇɚ ɩɪɟɞɩɪɢɹɬɢɢ ɥɚɦɢɧɢɪɨɜɚɧɧɵɟ ɞɪɟɜɟɫɧɨ-ɫɬɪɭɠɟɱɧɵɟ ɩɥɢɬɵ 

ɢɡɝɨɬɚɜɥɢɜɚɸɬɫɹ ɪɚɡɦɟɪɨɦ 2700ɯ1830ɯ16 ɦɦ. ȼ ɦɟɫɹɰ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ 
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ɩɪɨɢɡɜɨɞɢɬɫɹ 85 ɩɥɢɬ.  
 
2.2.1 Ɂɚɝɨɬɨɜɤɚ ɳɟɩɵ 
 
Ⱦɪɟɜɟɫɢɧɚ ɫɨ ɫɤɥɚɞɚ ɩɨ ɥɟɧɬɨɱɧɨɦɭ ɤɨɧɜɟɣɟɪɭ «ɅɄ-400» ɩɨɫɬɭɩɚɟɬ ɜ 

ɪɨɬɨɪɧɨ-ɧɨɠɟɜɭɸ ɞɪɨɛɢɥɤɭ, ɨɫɧɚɳɟɧɧɭɸ ɦɚɫɫɢɜɧɵɦɢ ɪɭɛɹɳɢɦɢ ɧɨɠɚɦɢ, ɝɞɟ 
ɢɡɦɟɥɶɱɚɟɬɫɹ ɧɚ ɳɟɩɭ. Ɋɭɛɤɚ ɬɚɤɠɟ ɫɧɢɠɚɟɬ ɫɜɹɡɢ ɦɟɠɞɭ ɜɨɥɨɤɧɚɦɢ, ɤɨɬɨɪɵɟ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɞɪɟɜɟɫɧɵɣ ɩɨɥɢɦɟɪ ɥɢɝɧɢɧ. 

Ʉɨɧɜɟɣɟɪ ɥɟɧɬɨɱɧɵɣ (ɥɟɧɬɨɱɧɵɣ ɬɪɚɧɫɩɨɪɬɟɪ) ɠɟɥɨɛɱɚɬɵɣ ɦɨɞɟɥɢ «ɅɄ-
400» ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ ɫɵɩɭɱɢɯ ɢɥɢ ɦɟɥɤɨɤɭɫɤɨɜɵɯ 
ɦɚɬɟɪɢɚɥɨɜ. Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɥɟɧɬɨɱɧɨɝɨ ɤɨɧɜɟɣɟɪɚ «ɅɄ-
400» ɭɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɟ. 

 
Ɍɚɛɥɢɰɚ 12 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɥɟɧɬɨɱɧɨɝɨ ɤɨɧɜɟɣɟɪɚ «ɅɄ-400». 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ Ɂɧɚɱɟɧɢɟ 
ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɦ3/ɱ 60 
ɒɢɪɢɧɚ ɥɟɧɬɵ, ɦɦ 400 
ɋɤɨɪɨɫɬɶ ɥɟɧɬɵ, ɦ/ɫ 1,22 
ɉɪɨɮɢɥɶ ɫɟɱɟɧɢɹ ɥɟɧɬɵ ɠɟɥɨɛɱɚɬɵɣ 
Ɇɚɫɫɚ ɩɨɝɨɧɧɨɝɨ ɦɟɬɪɚ ɤɨɧɜɟɣɟɪɚ, ɤɝ 41 
ɇɚɝɪɭɡɤɚ ɧɚ ɩɨɝɨɧɧɵɣ ɦɟɬɪ ɤɨɧɜɟɣɟɪɚ, ɧɟ 
ɛɨɥɟɟ, ɤɝ 300 

Ɍɟɦɩɟɪɚɬɭɪɚ ɬɪɚɧɫɩɨɪɬɢɪɭɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ, 
ɧɟ ɛɨɥɟɟ, ɨɋ 

+60 

Ⱦɥɢɧɚ ɤɨɧɜɟɣɟɪɚ ɩɨ ɨɫɹɦ ɛɚɪɚɛɚɧɨɜ, ɦ 
ɨɬ 3,5 ɞɨ 9 

11 
20 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɞɥɢɧɵ ɤɨɧɜɟɣɟɪɚ, ɤȼɬ 

2,2 
3 

5,5 
 

Ⱦɪɨɛɢɥɤɚ ɛɚɪɚɛɚɧɧɚɹ ɧɨɠɟɜɚɹ ɞɥɹ ɞɪɟɜɟɫɢɧɵ, ɬɟɯɧɢɱɟɫɤɢɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɨɬɨɪɨɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 13, ɤɨɧɫɬɪɭɤɬɢɜɧɨ ɫɨɫɬɨɢɬ ɢɡ 
ɫɥɟɞɭɸɳɢɯ ɨɫɧɨɜɧɵɯ ɷɥɟɦɟɧɬɨɜ: 

 ɦɟɬɚɥɥɢɱɟɫɤɚɹ ɫɬɚɧɢɧɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɜɚɪɧɭɸ ɪɚɦɭ ɢ ɫɥɭɠɢɬ ɞɥɹ 
ɤɪɟɩɥɟɧɢɹ ɪɚɛɨɱɢɯ ɢɧɫɬɪɭɦɟɧɬɨɜ, ɚ ɬɚɤɠɟ ɨɛɟɫɩɟɱɟɧɢɹ ɨɛɳɟɣ ɭɫɬɨɣɱɢɜɨɫɬɢ 
ɭɫɬɪɨɣɫɬɜɚ; 

 ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ ɡɚɞɧɟɣ ɱɚɫɬɢ ɨɫɧɨɜɚɧɢɹ ɫɬɚɧɢɧɵ 
ɢ ɫɥɭɠɢɬ ɞɥɹ ɩɨɞɚɱɢ ɤɪɭɬɹɳɟɝɨ ɦɨɦɟɧɬɚ ɜɚɥɭ ɫ ɧɨɠɚɦɢ. Ⱦɥɹ ɷɬɨɣ ɰɟɥɢ 
ɡɚɞɟɣɫɬɜɭɟɬɫɹ ɬɪёɯɫɥɨɣɧɚɹ ɪɟɦɟɧɧɚɹ ɤɥɢɧɨɜɢɞɧɚɹ ɩɟɪɟɞɚɱɚ, ɡɚɤɪɵɬɚɹ 
ɡɚɳɢɬɧɵɦ ɤɨɠɭɯɨɦ. Ɂɚɦɟɧɚ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ (ɧɚɩɪɢɦɟɪ, ɞɥɹ ɩɨɜɵɲɟɧɢɹ 
ɦɨɳɧɨɫɬɢ) ɧɟ ɡɚɧɢɦɚɟɬ ɡɧɚɱɢɬɟɥɶɧɨɝɨ ɜɪɟɦɟɧɢ; 

 ɦɟɬɚɥɥɢɱɟɫɤɢɣ ɛɚɪɚɛɚɧ ɢɡɝɨɬɚɜɥɢɜɚɟɬɫɹ ɢɡ ɜɵɫɨɤɨɩɪɨɱɧɨɣ 
ɧɟɪɠɚɜɟɸɳɟɝɨ ɦɟɬɚɥɥɚ ɢ ɜɵɩɨɥɧɹɟɬ ɮɭɧɤɰɢɸ ɪɚɛɨɱɟɣ ɤɚɦɟɪɵ. ȼ ɤɨɧɫɬɪɭɤɰɢɢ 
ɨɛɨɪɭɞɨɜɚɧɵ ɨɬɜɟɪɫɬɢɟ ɞɥɹ ɩɨɫɬɭɩɥɟɧɢɹ ɩɟɪɜɢɱɧɨɝɨ ɫɵɪɶɹ ɢ ɜɵɯɨɞɧɨɟ 
ɨɬɜɟɪɫɬɢɟ ɞɥɹ ɳɟɩɵ; 



27 
 

 ɜɚɥ ɫɥɭɠɢɬ ɞɥɹ ɤɪɟɩɥɟɧɢɹ ɢ ɜɪɚɳɟɧɢɹ ɤɪɵɥɶɱɚɬɤɢ (ɤɨɥɢɱɟɫɬɜɨ 
ɥɨɩɚɫɬɟɣ ɨɬ 3 ɞɨ 6); 

 ɤɪɵɥɶɱɚɬɤɚ ɧɚɫɚɠɢɜɚɟɬɫɹ ɧɚ ɜɚɥ ɢ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɤɪɟɩɥɟɧɢɹ 
ɪɟɠɭɳɢɯ ɥɟɡɜɢɣ; 

 ɥɟɡɜɢɹ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɜɬɹɝɢɜɚɧɢɹ ɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɞɪɨɛɥɟɧɢɹ 
ɩɟɪɜɢɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɨɧɢ ɹɜɥɹɸɬɫɹ ɫɦɟɧɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɢ ɡɚɦɟɧɹɸɬɫɹ ɜ 
ɤɪɚɬɱɚɣɲɟɟ ɜɪɟɦɹ ɜ ɫɥɭɱɚɟ ɩɪɢɬɭɩɥɟɧɢɹ ɢɥɢ ɩɨɥɨɦɤɢ. 
 
Ɍɚɛɥɢɰɚ 13 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɨɬɨɪɧɨ-ɧɨɠɟɜɨɣ ɦɚɲɢɧɵ 800 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ Ɂɧɚɱɟɧɢɟ 
ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɬ 3-6 
Ɇɨɳɧɨɫɬɶ, ɤȼɬ 30 
ȼɟɫ, ɤɝ 550 
ɋɤɨɪɨɫɬɶ ɜɪɚɳɟɧɢɹ ɲɩɢɧɞɟɥɹ, ɨɛ/ɦɢɧ 550 
Ⱦɢɚɦɟɬɪ ɞɢɫɤɚ, ɦɦ 800 
Ʉɨɥɢɱɟɫɬɜɨ ɧɨɠɟɣ, ɲɬ 4 

 
ɇɚɪɭɛɥɟɧɧɚɹ ɳɟɩɚ ɩɨɫɬɭɩɚɟɬ ɧɚ ɤɨɧɜɟɣɟɪɧɭɸ ɥɟɧɬɭ ɫɨ ɜɫɬɪɨɟɧɧɵɦ 

ɲɤɢɜɧɵɦ ɠɟɥɟɡɨɨɬɞɟɥɢɬɟɥɟɦ ɫɟɪɢɢ ɄɋɆȻ ɢ ɫɥɟɞɭɟɬ ɩɨɞ ɧɟɫɤɨɥɶɤɢɦɢ 
ɷɥɟɤɬɪɨɦɚɝɧɢɬɚɦɢ, ɢɡɜɥɟɤɚɸɳɢɦɢ ɢɡ ɧɟɟ ɱɚɫɬɢɰɵ ɦɟɬɚɥɥɨɜ.  

Ɇɢɧɢ-ɤɨɧɜɟɣɟɪ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɝɨɪɢɡɨɧɬɚɥɶɧɨ ɪɚɫɩɨɥɨɠɟɧɧɵɣ 
ɥɟɧɬɨɱɧɵɣ ɬɪɚɧɫɩɨɪɬɟɪ, ɩɪɢɜɨɞɧɨɣ ɛɚɪɚɛɚɧ ɤɨɬɨɪɨɝɨ ɜɵɩɨɥɧɟɧ ɜ ɜɢɞɟ 
ɦɚɝɧɢɬɧɨɣ ɫɢɫɬɟɦɵ. Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɨɧɜɟɣɟɪɧɨɣ ɥɟɧɬɵ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 14. Ɇɚɝɧɢɬɧɵɣ ɛɚɪɚɛɚɧ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ ɜɟɪɯɧɟɣ 
ɱɚɫɬɢ ɪɚɦɵ ɤɨɧɜɟɣɟɪɚ, ɞɢɚɦɟɬɪ ɛɚɪɚɛɚɧɚ ɜɚɪɶɢɪɭɟɬɫɹ ɨɬ 240 ɞɨ 450 ɦɦ; ɞɥɢɧɚ 
ɡɚɜɢɫɢɬ ɨɬ ɲɢɪɢɧɵ ɤɨɧɜɟɣɟɪɚ. ȼ ɨɫɧɨɜɭ ɪɚɛɨɬɵ ɥɢɧɢɢ ɩɨɥɨɠɟɧ ɩɪɢɧɰɢɩ 
ɪɚɡɞɟɥɟɧɢɹ ɦɚɝɧɢɬɧɵɯ ɢ ɧɟɦɚɝɧɢɬɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɫ ɩɨɦɨɳɶɸ ɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ, 
ɫɨɡɞɚɜɚɟɦɨɝɨ ɩɨɫɬɨɹɧɧɵɦɢ ɦɚɝɧɢɬɚɦɢ ɧɚ ɨɫɧɨɜɟ ɪɟɞɤɨɡɟɦɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ 
Nd-Fe-B. ɉɨɞ ɞɟɣɫɬɜɢɟɦ ɦɨɳɧɨɝɨ ɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ ɮɟɪɪɨɦɚɝɧɢɬɧɵɟ ɦɚɬɟɪɢɚɥɵ 
ɩɪɢɬɹɝɢɜɚɸɬɫɹ ɤ ɩɨɜɟɪɯɧɨɫɬɢ ɛɚɪɚɛɚɧɚ ɢ ɭɞɟɪɠɢɜɚɸɬɫɹ ɧɚ ɧɟɦ ɞɨ ɦɨɦɟɧɬɚ 
ɜɵɯɨɞɚ ɬɪɚɧɫɩɨɪɬɟɪɧɨɣ ɥɟɧɬɵ ɫ ɟɝɨ ɩɨɜɟɪɯɧɨɫɬɢ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɦɚɝɧɢɬɧɨɟ 
ɩɨɥɟ ɢɫɱɟɡɚɟɬ, ɢ ɮɟɪɪɨɦɚɝɧɢɬɧɵɟ ɦɚɬɟɪɢɚɥɵ ɨɩɚɞɚɸɬ ɜ ɫɩɟɰɢɚɥɶɧɵɣ ɩɪɢɟɦɧɢɤ 
(ɤɨɧɬɟɣɧɟɪ). ɇɟɦɚɝɧɢɬɧɵɟ ɦɚɬɟɪɢɚɥɵ ɩɨ ɤɚɫɚɬɟɥɶɧɨɣ ɛɚɪɚɛɚɧɚ ɩɨɞɚɸɬɫɹ ɧɚ 
ɩɪɨɢɡɜɨɞɫɬɜɨ ɞɥɹ ɞɚɥɶɧɟɣɲɟɣ ɨɛɪɚɛɨɬɤɢ. ɒɢɪɨɤɢɣ ɫɩɟɤɬɪ ɝɚɛɚɪɢɬɧɵɯ 
ɪɚɡɦɟɪɨɜ ɤɨɧɜɟɣɟɪɚ ɩɨɡɜɨɥɹɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɥɢɧɢɢ ɫ ɪɚɡɥɢɱɧɨɣ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ ɨɬ 1 ɞɨ 250 ɬ/ɱɚɫ. Ɍɪɚɧɫɩɨɪɬɢɪɭɸɳɢɦ ɷɥɟɦɟɧɬɨɦ 
ɹɜɥɹɟɬɫɹ ɫɩɟɰɢɚɥɶɧɚɹ ɤɨɧɜɟɣɟɪɧɚɹ ɥɟɧɬɚ, ɤɨɬɨɪɚɹ ɢɦɟɟɬ ɜɵɫɨɤɭɸ 
ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɶ ɢ ɩɨɡɜɨɥɹɟɬ ɦɚɤɫɢɦɚɥɶɧɨ ɫɧɢɡɢɬɶ ɩɨɬɟɪɢ ɦɚɝɧɢɬɧɨɣ 
ɢɧɞɭɤɰɢɢ, ɫɜɹɡɚɧɧɵɟ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɡɚɡɨɪɚ ɫ ɩɪɨɞɭɤɬɨɦ ɫɟɩɚɪɚɰɢɢ. Ⱦɥɹ 
ɷɮɮɟɤɬɢɜɧɨɣ ɫɟɩɚɪɚɰɢɢ ɩɨɞɚɱɭ ɦɚɬɟɪɢɚɥɚ ɧɚ ɬɪɚɧɫɩɨɪɬɧɭɸ ɥɟɧɬɭ ɧɟɨɛɯɨɞɢɦɨ 
ɩɪɨɢɡɜɨɞɢɬɶ ɪɚɜɧɨɦɟɪɧɨ. ɇɟɨɛɯɨɞɢɦɨ ɩɨɦɧɢɬɶ, ɱɬɨ ɱɟɦ ɦɟɧɶɲɟ ɜɵɫɨɬɚ ɫɥɨɹ 
ɦɚɬɟɪɢɚɥɚ, ɬɟɦ ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɚ ɟɝɨ ɫɟɩɚɪɚɰɢɹ [19].
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Ɍɚɛɥɢɰɚ 14 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɨɧɜɟɣɟɪɧɨɣ ɥɟɧɬɵ ɫɨ ɜɫɬɪɨɟɧɧɵɦ 
ɲɤɢɜɧɵɦ ɠɟɥɟɡɨɨɬɞɟɥɢɬɟɥɟɦ ɫɟɪɢɢ ɄɋɆȻ 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ Ɂɧɚɱɟɧɢɟ 
Ɏɪɚɤɰɢɹ ɫɟɩɚɪɢɪɭɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ ɨɬ 0,1 ɞɨ 100 ɦɦ 
ȼɥɚɠɧɨɫɬɶ ɫɟɩɚɪɢɪɭɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ ɞɨ 10% 
ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɨɬ 0,1 ɞɨ 250 ɬ/ɱɚɫ 
Ɇɚɬɟɪɢɚɥ ɦɚɝɧɢɬɧɨɣ ɫɢɫɬɟɦɵ Nd-Fe-B, (BH) max> 290 ɤȾɠ/ɦ 
Ɇɚɝɧɢɬɧɚɹ ɢɧɞɭɤɰɢɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ 
ɦɚɝɧɢɬɧɵɯ ɛɥɨɤɨɜ ɩɪɢ t=20(°ɋ) ɨɬ 200 ɞɨ 400 (ɦɌɥ) 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɪɚɛɨɱɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɞɨ +80°ɋ (+120°ɋ) 
Ɉɱɢɫɬɤɚ ɦɚɝɧɢɬɧɨɝɨ ɫɟɩɚɪɚɬɨɪɚ ɚɜɬɨɦɚɬɢɱɟɫɤɚɹ 
ɋɪɨɤ ɫɬɚɛɢɥɶɧɨɫɬɢ ɦɚɝɧɢɬɧɵɯ ɫɜɨɣɫɬɜ ɧɟ ɦɟɧɟɟ 10 ɥɟɬ 

 
ɋɥɟɞɨɦ ɳɟɩɭ ɫɨɪɬɢɪɭɸɬ ɜ ɜɢɛɪɨɝɪɨɯɨɬɟ ȼȽ-1 – ɢɡɥɢɲɧɟ ɤɪɭɩɧɚɹ ɜɧɨɜɶ 

ɢɞɟɬ ɧɚ ɪɭɛɤɭ, ɱɪɟɡɦɟɪɧɨ ɦɟɥɤɚɹ ɳɟɩɚ ɩɨɫɬɭɩɚɟɬ ɜ ɛɭɧɤɟɪ-ɧɚɤɨɩɢɬɟɥɶ ɨɬɯɨɞɨɜ. 
Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɢɛɪɨɫɢɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 15. 

 
Ɍɚɛɥɢɰɚ 15 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɢɛɪɨɝɪɨɯɨɬɚ ȼȽ-1 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ Ɂɧɚɱɟɧɢɟ 
ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ, ɤȼɌ 2 
ɇɚɩɪɹɠɟɧɢɟ ɩɢɬɚɧɢɹ, ȼ 380 
ȼɟɫ, ɤɝ 280 
ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɦ3/ɱ ɞɨ 5 
Ɋɚɫɫɟɜ ɧɚ ɮɪɚɤɰɢɢ ɨɞɧɚ ɮɪɚɤɰɢɹ: 2-5 ɦɦ 

 
ɉɨɞɝɨɬɨɜɥɟɧɧɚɹ ɤ ɫɥɟɞɭɸɳɟɣ ɨɩɟɪɚɰɢɢ – ɨɛɪɚɛɨɬɤɟ ɩɚɪɨɦ – ɳɟɩɚ 

ɫɥɟɞɭɟɬ ɜ ɫɭɲɢɥɶɧɵɣ ɛɚɪɚɛɚɧ. 
ɋɭɲɢɥɶɧɵɣ ɚɝɪɟɝɚɬ ɫɨɫɬɨɢɬ ɢɡ ɫɨɟɞɢɧɟɧɧɵɯ ɦɟɠɞɭ ɫɨɛɨɣ 

ɬɟɩɥɨɝɟɧɟɪɚɬɨɪɚ (ɢɥɢ ɩɪɹɦɨɬɨɱɧɨɣ ɝɨɪɟɥɤɢ), ɤɚɦɟɪɵ ɡɚɝɪɭɡɨɱɧɨɣ, ɫɭɲɢɥɶɧɨɝɨ 
ɛɚɪɚɛɚɧɚ ɢ ɤɚɦɟɪɵ ɜɵɝɪɭɡɨɱɧɨɣ. Ɇɚɬɟɪɢɚɥ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ 
ɷɬɢ ɫɨɫɬɚɜɧɵɟ ɱɚɫɬɢ ɚɝɪɟɝɚɬɚ ɢ ɩɨ ɦɟɪɟ ɩɪɨɞɜɢɠɟɧɢɹ ɤ ɤɚɦɟɪɟ ɜɵɝɪɭɡɨɱɧɨɣ 
ɧɚɝɪɟɜɚɟɬɫɹ ɢ ɢɡ ɧɟɝɨ ɢɫɩɚɪɹɟɬɫɹ ɜɥɚɝɚ. ȼ ɞɚɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɫɭɲɤɚ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɦɟɬɨɞɨɦ ɩɪɹɦɨɬɨɤɚ, ɬ.ɟ. ɦɚɬɟɪɢɚɥ ɢ ɬɟɩɥɨɧɨɫɢɬɟɥɶ ɞɜɢɝɚɸɬɫɹ ɜ 
ɨɞɧɭ ɫɬɨɪɨɧɭ. 

Ɇɚɬɟɪɢɚɥ ɡɚɝɪɭɠɚɟɬɫɹ ɜ ɫɭɲɢɥɶɧɵɣ ɛɚɪɚɛɚɧ ɱɟɪɟɡ ɜɢɧɬɨɜɨɣ ɩɢɬɚɬɟɥɶ ɢ 
ɬɪɭɛɭ ɡɚɝɪɭɡɨɱɧɭɸ, ɭɫɬɚɧɨɜɥɟɧɧɭɸ ɧɚ ɡɚɝɪɭɡɨɱɧɨɣ ɤɚɦɟɪɟ. Ɇɚɬɟɪɢɚɥ, 
ɩɨɫɬɭɩɢɜɲɢɣ ɜ ɫɭɲɢɥɶɧɵɣ ɛɚɪɚɛɚɧ, ɩɨɫɬɨɹɧɧɨ ɩɟɪɟɦɟɳɚɟɬɫɹ ɜɞɨɥɶ ɨɫɢ 
ɛɚɪɚɛɚɧɚ, ɩɪɢ ɷɬɨɦ ɩɟɪɟɦɟɲɢɜɚɟɬɫɹ ɢ ɩɨɫɬɨɹɧɧɨ ɧɚɯɨɞɢɬɫɹ ɜ ɤɨɧɬɚɤɬɟ ɫ 
ɬɟɩɥɨɧɨɫɢɬɟɥɟɦ. ɉɨ ɦɟɪɟ ɩɪɨɞɜɢɠɟɧɢɹ ɤ ɤɚɦɟɪɟ ɜɵɝɪɭɡɨɱɧɨɣ, ɦɚɬɟɪɢɚɥ 
ɜɵɫɭɲɢɜɚɟɬɫɹ. ȼɥɚɝɚ ɢɡ ɦɚɬɟɪɢɚɥɚ ɭɧɨɫɢɬɫɹ ɬɟɩɥɨɧɨɫɢɬɟɥɟɦ ɞɥɹ ɨɱɢɫɬɤɢ ɨɬ 
ɩɵɥɟɜɢɞɧɨɣ ɮɪɚɤɰɢɢ ɦɚɬɟɪɢɚɥɚ, ɭɜɥɟɱɟɧɧɨɣ ɬɟɩɥɨɧɨɫɢɬɟɥɟɦ. 

Ɋɟɠɢɦɵ ɫɭɲɤɢ ɩɨɞɛɢɪɚɸɬɫɹ ɩɪɢ ɩɭɫɤɨ-ɧɚɥɚɞɨɱɧɵɯ ɪɚɛɨɬɚɯ. ɉɪɢ 
ɢɡɦɟɧɟɧɢɢ ɜɥɚɠɧɨɫɬɢ ɦɚɬɟɪɢɚɥɚ ɧɚ ɜɯɨɞɟ ɢɥɢ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɩɨɫɬɭɩɥɟɧɢɹ 
ɦɚɬɟɪɢɚɥɚ ɜ ɛɚɪɚɛɚɧ, ɪɟɠɢɦ ɫɭɲɤɢ ɦɨɠɟɬ ɪɟɝɭɥɢɪɨɜɚɬɶɫɹ ɜ ɨɫɧɨɜɧɨɦ 
ɤɨɥɢɱɟɫɬɜɨɦ ɝɚɡɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ, ɩɨɫɬɭɩɚɸɳɟɣ ɜ ɫɭɲɢɥɶɧɵɣ ɛɚɪɚɛɚɧ, 
ɧɟɡɧɚɱɢɬɟɥɶɧɵɦ ɢɡɦɟɧɟɧɢɟɦ ɟɝɨ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɫɤɨɪɨɫɬɶɸ ɜɪɚɳɟɧɢɹ ɛɚɪɚɛɚɧɚ. 
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Ɍɟɦɩɟɪɚɬɭɪɚ ɩɨɞɚɜɚɟɦɨɝɨ ɢɡ ɬɟɩɥɨɝɟɧɟɪɚɬɨɪɚ ɝɚɡɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ 
ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɜɵɲɟ 900°ɋ. Ɍɟɦɩɟɪɚɬɭɪɚ ɨɬɯɨɞɹɳɟɣ ɝɚɡɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ 
ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɧɢɠɟ 100°ɋ, ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɨɛɪɚɡɨɜɚɧɢɹ ɤɨɧɞɟɧɫɚɬɚ ɜ 
ɪɚɡɝɪɭɡɨɱɧɨɣ ɱɚɫɬɢ ɫɭɲɢɥɶɧɨɝɨ ɛɚɪɚɛɚɧɚ. ȼɥɚɠɧɨɫɬɶ ɦɚɬɟɪɢɚɥɚ ɧɚ ɜɯɨɞɟ ɜ 
ɫɭɲɢɥɶɧɵɣ ɚɝɪɟɝɚɬ ɢ ɜɵɯɨɞɟ ɢɡ ɧɟɝɨ, ɞɨɥɠɧɚ ɩɟɪɢɨɞɢɱɟɫɤɢ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶɫɹ 
ɞɥɹ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɫɭɲɢɥɶɧɨɝɨ ɚɝɪɟɝɚɬɚ. 

ɋɭɲɤɚ ɫɵɪɶɹ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɛɚɪɚɛɚɧɚ 
ɫɭɲɢɥɶɧɨɝɨ ȻɋɅ-1.0.4. Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɛɚɪɚɛɚɧɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 16. Ɉɫɨɛɟɧɧɨɫɬɶɸ ɞɚɧɧɨɣ ɫɟɪɢɢ ɹɜɥɹɟɬɫɹ ɨɛɥɟɝɱɟɧɧɵɣ ɤɨɪɩɭɫ 
ɛɚɪɚɛɚɧɚ ɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɧɟɫɭɳɢɟ ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɢ. ȼɦɟɫɬɨ ɡɭɛɱɚɬɨɝɨ 
ɜɟɧɰɚ ɩɪɢɜɨɞɚ ɛɚɪɚɛɚɧɚ ɢɫɩɨɥɶɡɭɸɬɫɹ ɲɬɢɮɬɵ ɜ ɩɚɪɟ ɫ ɡɭɛɱɚɬɵɦ ɤɨɥɟɫɨɦ 
ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɨɝɨ ɩɪɨɮɢɥɹ. Ʉ ɛɚɪɚɛɚɧɭ ɩɨɞɤɥɸɱɟɧ ɬɟɩɥɨɝɟɧɟɪɚɬɨɪ ɌɆ-
2.0/ɋȻ, ɪɚɛɨɬɚɸɳɢɣ ɧɚ ɦɚɡɭɬɟ. ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɟɧɟɪɚɬɨɪɚ ɦɨɠɧɨ ɭɜɢɞɟɬɶ ɜ 
ɬɚɛɥɢɰɟ 17 [22]. 

 
Ɍɚɛɥɢɰɚ 16 – Ɍɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɛɚɪɚɛɚɧɚ ɫɭɲɢɥɶɧɨɝɨ ȻɋɅ-1.0.4 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ Ɂɧɚɱɟɧɢɟ  
Ɋɚɫɱɟɬɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɬ/ɱ 1,3-2,0 
Ɍɢɩ ɉɨɬɨɱɧɵɣ 
Ɋɚɡɦɟɪ ɤɨɪɩɭɫɚ ɛɚɪɚɛɚɧɚ, ɦɦ 4500ɯ1000 
Ɍɟɩɥɨɧɨɫɢɬɟɥɶ Ɍɨɩɨɱɧɵɟ ɝɚɡɵ 
Ɍɟɦɩɟɪɚɬɭɪɚ ɧɨɫɢɬɟɥɹ, °ɋ 250 
Ɇɚɫɫɚ, ɤɝ 1100 
ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ, ɤȼɬ 3,0 
ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɞɜɢɝɚɬɟɥɹ, ɨɛ./ɦɢɧ Ⱦɨ 1500 

 
Ɍɚɛɥɢɰɚ 17 – Ɍɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɬɟɩɥɨɝɟɧɟɪɚɬɨɪɚ ɌɆ-2.0/ɋȻ 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ Ɂɧɚɱɟɧɢɟ 

ɇɨɦɢɧɚɥɶɧɚɹ ɬɟɩɥɨɜɚɹ ɦɨɳɧɨɫɬɶ, Ɇȼɬ 2,0 

Ɋɚɫɯɨɞ ɦɚɡɭɬɚ, ɧ.ɦ3/ɱ, ɧɟ ɛɨɥɟɟ 265 

ɇɨɦɢɧɚɥɶɧɨɟ ɩɪɢɫɨɟɞɢɧɢɬɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ 
ɦɚɡɭɬɚ ɩɟɪɟɞ ɝɨɪɟɥɤɨɣ, ɤɉɚ, ɜ ɩɪɟɞɟɥɚɯ 

15 - 36 

Ⱦɢɚɩɚɡɨɧ ɞɚɜɥɟɧɢɹ ɜ ɤɚɦɟɪɟ ɝɨɪɟɧɢɹ, ɉɚ, ɜ 
ɩɪɟɞɟɥɚɯ 

-100 ÷ +100 

Ʉɨɷɮɮɢɰɢɟɧɬ ɢɡɛɵɬɤɚ ɜɨɡɞɭɯɚ ɧɚ ɜɵɯɨɞɟ ɢɡ 
ɫɦɟɫɢɬɟɥɶɧɨɣ ɤɚɦɟɪɵ ɜ ɞɢɚɩɚɡɨɧɟ ɪɚɛɨɱɟɝɨ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɟɩɥɨɜɨɣ ɦɨɳɧɨɫɬɢ 

12-70 

ɉɨɬɪɟɛɥɹɟɦɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɦɨɳɧɨɫɬɶ, 
380ȼ, ɤȼɬ, ɧɟ ɛɨɥɟɟ 

13 

Ɋɚɫɯɨɞ ɫɭɲɢɥɶɧɨɝɨ ɚɝɟɧɬɚ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ 
ɦɨɳɧɨɫɬɢ, ɨɋ, ɜ ɩɪɟɞɟɥɚɯ 

360-400 

Ɇɚɫɫɚ ɜɨɡɞɭɯɨɧɚɝɪɟɜɚɬɟɥɹ, ɤɝ 1200 
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2.2.2 ɉɨɥɭɱɟɧɢɟ ɞɪɟɜɟɫɧɨɝɨ ɜɨɥɨɤɧɚ 
 
Ɉɫɭɲɟɧɧɵɟ ɜɨɥɨɤɧɚ, ɝɨɬɨɜɵɟ ɤ ɩɪɨɢɡɜɨɞɫɬɜɭ ɞɪɟɜɟɫɧɨɜɨɥɨɤɧɢɫɬɵɯ ɩɥɢɬ, 

ɧɚɤɚɩɥɢɜɚɸɬɫɹ ɜ ɛɭɧɤɟɪɟ, ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɨɬɨɪɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɜ ɬɚɛɥɢɰɟ 18. 

 
Ɍɚɛɥɢɰɚ 18 – Ɍɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɛɭɧɤɟɪɚ ȾȻɈ-60 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ Ɂɧɚɱɟɧɢɟ 
ȼɦɟɫɬɢɦɨɫɬɶ ɛɭɧɤɟɪɚ, ɦ3 60 (150) 

ɑɢɫɥɨ ɜɵɝɪɭɡɨɱɧɵɯ ɜɢɧɬɨɜɵɯ ɤɨɧɜɟɣɟɪɨɜ, ɲɬ 3 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɨɞɧɨɝɨ ɜɢɧɬɨɜɨɝɨ ɤɨɧɜɟɣɟɪɚ, ɦ3/ɱ 3,8 – 4 

ɇɚɢɛɨɥɶɲɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ: 
ȼɢɧɬɨɜɨɝɨ ɤɨɧɜɟɣɟɪɚ, ɦɢɧ-1 
ɪɨɬɨɪɚ, ɦɢɧ-1 

 
35 
1,5 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɟɣ, ɤȼɬ 
ȼ ɬɨɦ ɱɢɫɥɟ ɩɪɢɜɨɞɚ ɪɨɬɨɪɚ, ɤȼɬ 
ɉɪɢɜɨɞɚ ɜɢɧɬɨɜɨɝɨ ɤɨɧɜɟɣɟɪɚ, ɤȼɬ 

21,9 
7,5 
4,8 

Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ: 
Ⱦɥɢɧɚ, ɦ 
ɒɢɪɢɧɚ, ɦ 

 
8,24 

5,7(6,7) 

Ɉɛɳɚɹ ɦɚɫɫɚ ɛɭɧɤɟɪɚ, ɬ 18,5(30,5) 

 
ɉɨɞ ɛɭɧɤɟɪɨɦ ɪɚɫɩɨɥɨɠɟɧ ɞɨɡɚɬɨɪ ɞɥɹ ɫɬɪɭɠɤɢ. 
ɋɬɪɭɠɤɢ ɢɡ ɛɭɧɤɟɪɚ ɱɟɪɟɡ ɡɚɬɜɨɪ-ɩɢɬɚɬɟɥɶ ɜɵɫɵɩɚɸɬɫɹ ɜ ɞɨɡɚɬɨɪ, 

ɤɨɬɨɪɵɣ ɪɚɫɩɨɥɨɠɟɧ ɩɨɞ ɛɭɧɤɟɪɨɦ, ɤɨɬɨɪɵɣ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɞɟɫɹɬɢɱɧɵɟ 
ɜɟɫɵ, ɫɨɫɬɨɹɳɢɟ ɢɡ ɞɜɭɯ ɩɪɢɡɦ. Ɉɞɧɚ ɩɪɢɡɦɚ ɡɚɤɪɟɩɥɟɧɚ ɧɚ ɪɚɦɟ ɛɭɧɤɟɪɚ, ɚ 
ɞɪɭɝɚɹ ɧɚ ɩɥɨɳɚɞɤɟ ɜɟɫɨɜ. Ʉɨɝɞɚ ɜɟɫɵ ɩɪɢɯɨɞɹɬ ɜ ɪɚɜɧɨɜɟɫɢɟ, ɩɨɞɚɱɚ ɫɬɪɭɠɤɢ 
ɩɪɟɤɪɚɳɚɟɬɫɹ, ɢ ɩɨɜɨɪɨɬɨɦ ɪɭɤɨɹɬɤɢ ɜɵɝɪɭɠɚɸɬ ɜ ɫɦɟɫɢɬɟɥɶ. 

ɋɬɪɭɠɤɚ ɩɨɫɬɭɩɚɟɬ ɧɟɩɪɟɪɵɜɧɵɦ ɢ ɪɚɜɧɨɦɟɪɧɵɦ ɩɨɬɨɤɨɦ ɜ ɛɭɧɤɟɪ-
ɩɢɬɚɬɟɥɶ, ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɨɬɨɪɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 19. 

Ȼɭɧɤɟɪ-ɩɢɬɚɬɟɥɶ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɝɨɪɢɡɨɧɬɚɥɶɧɵɣ ɛɭɧɤɟɪ ɫ ɞɨɧɧɵɦ 
ɰɟɩɧɨ-ɥɟɧɬɨɱɧɵɦ ɤɨɧɜɟɣɟɪɨɦ ɢ ɩɟɪɟɞɧɟɣ ɧɚɤɥɨɧɧɨɣ ɫɬɟɧɤɨɣ, ɨɛɪɚɡɨɜɚɧɧɨɣ 
ɜɨɫɟɦɶɸ ɡɭɛɱɚɬɵɦɢ ɜɚɥɶɰɚɦɢ. ɋɤɨɪɨɫɬɶ ɤɨɧɜɟɣɟɪɚ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɬɚɤɨɣ, ɱɬɨɛɵ 
ɩɪɢ ɞɚɧɧɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɫɥɨɣ ɫɬɪɭɠɤɢ ɧɚ ɧɟɦ ɫɨɫɬɚɜɥɹɥ ɨɤɨɥɨ 1/3 
ɜɵɫɨɬɵ ɛɭɧɤɟɪɚ. Ɂɭɛɱɚɬɵɟ ɜɚɥɶɰɵ ɡɚɯɜɚɬɵɜɚɸɬ ɫɬɪɭɠɤɭ ɫ ɩɪɨɞɜɢɝɚɸɳɟɝɨɫɹ 
ɫɥɨɹ, ɤɚɤ ɛɵ ɮɪɟɡɟɪɭɹ ɟɝɨ, ɢ ɫɛɪɚɫɵɜɚɸɬ ɜ ɡɚɝɪɭɡɨɱɧɭɸ ɜɨɪɨɧɤɭ ɫɦɟɫɢɬɟɥɹ. 

ɂɡ ɛɭɧɤɟɪɚ-ɩɢɬɚɬɟɥɹ ɫɬɪɭɠɤɚ ɩɨɫɬɭɩɚɟɬ ɜ ɫɦɟɫɢɬɟɥɶ, ɜ ɤɨɬɨɪɵɣ ɩɨɫɬɭɩɚɟɬ 
ɬɚɤɠɟ ɫɜɹɡɭɸɳɟɟ ɢɡ ɤɥɟɟɩɪɢɝɨɬɨɜɢɬɟɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ. ɗɬɨɬ ɩɪɨɰɟɫɫ ɧɚɡɵɜɚɟɬɫɹ 
ɨɫɦɨɥɟɧɢɟ ɢ ɩɪɨɜɨɞɹɬ ɟɝɨ ɫ ɰɟɥɶɸ ɪɚɜɧɨɦɟɪɧɨɝɨ ɩɨɤɪɵɬɢɹ ɩɨɜɟɪɯɧɨɫɬɢ 
ɫɬɪɭɠɤɢ ɫɜɹɡɭɸɳɢɦ. ɋɥɨɠɧɨɫɬɶ ɩɪɨɰɟɫɫɚ ɨɫɦɨɥɟɧɢɹ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɧɚ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɛɨɥɶɲɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɫɬɪɭɠɤɢ ɧɟɨɛɯɨɞɢɦɨ ɪɚɜɧɨɦɟɪɧɨ 
ɪɚɫɩɪɟɞɟɥɢɬɶ ɫɪɚɜɧɢɬɟɥɶɧɨ ɧɟɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɫɜɹɡɭɸɳɟɝɨ. 

Ʉɨɥɢɱɟɫɬɜɨ ɫɬɪɭɠɟɤ, ɪɚɫɯɨɞɭɟɦɵɯ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ ɞɪɟɜɟɫɧɨɫɬɪɭɠɟɱɧɵɯ 
ɩɥɢɬ ɭɫɬɚɧɨɜɥɟɧɨ ɢɡ ɪɚɫɱɟɬɚ 0,65 ɝ/ɫɦ2 ɧɟɨɛɪɟɡɧɨɣ ɩɥɢɬɵ (ɩɪɢ ɨɛɴёɦɧɨɦ ɜɟɫɟ 
ɩɥɢɬ 0,7 ɝ/ɫɦ2). 
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Ɍɚɛɥɢɰɚ 19 – Ɍɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɜɵɪɚɜɧɢɜɚɸɳɟɝɨ ɛɭɧɤɟɪɚ-ɩɢɬɚɬɟɥɹ 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ Ɂɧɚɱɟɧɢɟ 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɨ ɤɨɥɢɱɟɫɬɜɭ ɜɵɞɚɜɚɟɦɨɣ ɫɬɪɭɠɤɢ, 
ɤɝ/ɱɚɫ 

ɞɨ 8000 

ȼɦɟɫɬɢɦɨɫɬɶ ɤɚɦɟɪɵ, ɦ3 18,0 
ɋɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɞɚɧɧɨɝɨ ɤɨɧɜɟɣɟɪɚ (ɪɟɝɭɥɢɪɭɟɬɫɹ), 
ɦ/ɦɢɧ 

0,1 – 1,98 

ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɡɭɛɱɚɬɵɯ ɜɚɥɶɰɨɜ, ɦɢɧ-1 78,0 – 180,0 
Ʉɨɥɢɱɟɫɬɜɨ ɨɬɫɚɫɵɜɚɟɦɨɝɨ ɜɨɡɞɭɯɚ ɢɡ ɤɚɦɟɪɵ ɛɭɧɤɟɪɚ, 
ɦ3/ɱɚɫ 

3000 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɟɣ, ɤȼɬ 
ɜ ɬɨɦ ɱɢɫɥɟ: 
ɞɚɧɧɨɝɨ ɤɨɧɜɟɣɟɪɚ 
ɩɪɢɜɨɞɚ ɡɭɛɱɚɬɵɯ ɜɚɥɶɰɨɜ 

6,6 
 

1,1 
5,5 

 
Ʉɨɥɢɱɟɫɬɜɨ ɫɬɪɭɠɟɤ, ɪɚɫɯɨɞɭɟɦɵɯ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ ɞɪɟɜɟɫɧɨɫɬɪɭɠɟɱɧɵɯ 

ɩɥɢɬ ɭɫɬɚɧɨɜɥɟɧɨ ɢɡ ɪɚɫɱɟɬɚ 0,65 ɝ/ɫɦ2 ɧɟɨɛɪɟɡɧɨɣ ɩɥɢɬɵ (ɩɪɢ ɨɛɴёɦɧɨɦ ɜɟɫɟ 
ɩɥɢɬ 0,7 ɝ/ɫɦ2). 

Ɉɫɦɨɥɟɧɢɟ ɫɬɪɭɠɤɢ 
Ⱦɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɞɪɟɜɟɫɧɨ-ɫɬɪɭɠɟɱɧɵɯ ɩɥɢɬ ɩɪɢɦɟɧɹɟɬɫɹ ɤɥɟɣ ɧɚ ɨɫɧɨɜɟ 

ɜɨɞɨɪɚɫɬɜɨɪɢɦɵɯ ɦɨɱɟɜɢɧɨɮɨɪɦɚɥɶɞɟɝɢɞɧɵɯ ɫɢɧɬɟɬɢɱɟɫɤɢɯ ɫɦɨɥ. ɉɪɨɰɟɧɬɧɨɟ 
ɨɬɧɨɲɟɧɢɟ ɜɟɫɚ ɫɦɨɥɵ ɜ ɩɟɪɟɪɚɫɱɟɬɟ ɧɚ ɟɟ ɫɭɯɨɣ ɨɫɬɚɬɨɤ ɤ ɜɟɫɭ ɫɭɯɨɣ ɫɬɪɭɠɤɢ 
ɫɨɫɬɚɜɥɹɟɬ ɩɪɢɦɟɪɧɨ 6—12%. Ɋɚɫɬɜɨɪ ɤɥɟɹ ɩɨɞɚɟɬɫɹ ɜ ɧɟɩɪɟɪɵɜɧɵɣ ɫɦɟɫɢɬɟɥɶ 
ɢɡ ɨɬɞɟɥɟɧɢɹ ɩɨɞɝɨɬɨɜɤɢ ɫɦɨɥɵ (ɤɥɟɹ). Ɋɚɫɩɵɥɟɧɢɟ ɫɦɨɥɵ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ 
ɩɨɦɨɳɶɸ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ ɩɪɢ ɩɨɞɚɱɟ ɜ ɫɦɟɫɢɬɟɥɶɧɭɸ ɤɚɦɟɪɭ ɞɥɹ ɥɭɱɲɟɝɨ 
ɫɦɚɱɢɜɚɧɢɹ ɫɬɪɭɠɤɢ. 

ɉɨɥɭɱɟɧɢɟ ɨɫɦɨɥёɧɧɨɣ ɫɬɪɭɠɤɢ, ɩɪɨɢɫɯɨɞɢɬ ɜ ɫɦɟɫɢɬɟɥɹɯ ɧɟɩɪɟɪɵɜɧɨɝɨ 
ɞɟɣɫɬɜɢɹ, ɜ ɤɨɬɨɪɵɯ ɫɜɹɡɭɸɳɟɟ ɪɚɫɩɵɥɹɟɬɫɹ ɱɟɪɟɡ ɪɹɞ ɮɨɪɫɭɧɨɤ, ɤɚɠɞɚɹ 
ɫɜɹɡɚɧɚ ɫ ɞɨɡɢɪɨɜɨɱɧɵɦ ɧɚɫɨɫɨɦ. Ɉɫɦɨɥёɧɧɚɹ ɫɬɪɭɠɤɚ ɫ ɩɨɦɨɳɶɸ ɲɧɟɤɨɜɨɝɨ 
ɜɚɥɚ ɩɪɨɞɜɢɝɚɟɬɫɹ ɜ ɞɪɭɝɭɸ ɡɨɧɭ, ɝɞɟ ɩɟɪɟɦɟɲɢɜɚɟɬɫɹ ɥɨɩɚɫɬɹɦɢ.  

ɋɦɟɲɢɜɚɧɢɟ ɧɚɫɵɩɧɨɝɨ ɢ ɠɢɞɤɨɝɨ ɤɨɦɩɨɧɟɧɬɨɜ ɩɪɨɢɫɯɨɞɢɬ ɜ ɫɦɟɫɢɬɟɥɹɯ 
ɧɟɩɪɟɪɵɜɧɨɝɨ ɞɟɣɫɬɜɢɹ.  

ɋɨɜɪɟɦɟɧɧɵɟ ɫɦɟɫɢɬɟɥɢ ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ ɧɚ ɦɚɲɢɧɵ ɫ ɜɧɭɬɪɟɧɧɢɦ ɢ 
ɜɧɟɲɧɢɦ ɜɜɨɞɨɦ ɫɜɹɡɭɸɳɟɝɨ. ɉɪɢ ɩɨɞɚɱɟ ɠɢɞɤɨɝɨ ɤɨɦɩɨɧɟɧɬɚ ɢɡɧɭɬɪɢ 
ɫɬɪɭɠɤɚ ɩɨɩɚɞɚɟɬ ɜ ɫɦɟɫɢɬɟɥɶ ɱɟɪɟɡ ɡɚɝɪɭɡɨɱɧɭɸ ɜɨɪɨɧɤɭ, ɪɚɫɩɨɥɨɠɟɧɧɭɸ 
ɬɚɧɝɟɧɰɢɚɥɶɧɨ ɤ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɤɚɦɟɪɟ. Ɋɚɡɛɪɚɫɵɜɚɸɳɢɟ ɥɨɩɚɫɬɢ, ɜɪɚɳɚɹɫɶ, 
ɩɪɢɞɚɸɬ ɫɬɪɭɠɟɱɧɨɣ ɦɚɫɫɟ ɮɨɪɦɭ ɰɢɥɢɧɞɪɚ, ɤɨɬɨɪɵɣ ɞɜɢɠɟɬɫɹ ɩɨɫɬɭɩɚɬɟɥɶɧɨ. 
ɋɜɹɡɭɸɳɟɟ ɩɨɞɚёɬɫɹ ɜ ɫɦɟɫɢɬɟɥɶ ɱɟɪɟɡ ɩɭɫɬɨɬɟɥɵɣ ɜɚɥ, ɧɚ ɤɨɬɨɪɨɦ ɭɫɬɪɨɟɧɵ 
ɮɨɪɫɭɧɤɢ ɪɚɡɥɢɱɧɨɣ ɞɥɢɧɵ. ɉɨɞ ɞɟɣɫɬɜɢɟɦ ɰɟɧɬɪɨɛɟɠɧɵɯ ɫɢɥ ɤɥɟɣ 
ɪɚɡɛɪɚɫɵɜɚɟɬɫɹ ɧɚ ɫɬɪɭɠɟɱɧɭɸ ɦɚɫɫɭ, ɢ ɛɥɚɝɨɞɚɪɹ ɪɚɡɥɢɱɧɨɣ ɞɥɢɧɟ ɮɨɪɫɭɧɨɤ 
ɩɪɢ ɷɬɨɦ ɨɫɦɨɥɹɸɬɫɹ ɜɫɟ ɟё ɮɪɚɤɰɢɢ. Ɉɫɦɨɥёɧɧɚɹ ɫɬɪɭɠɤɚ ɩɪɨɞɜɢɝɚɟɬɫɹ ɜ 
ɞɪɭɝɭɸ ɡɨɧɭ, ɝɞɟ ɩɟɪɟɦɟɲɢɜɚɟɬɫɹ ɥɨɩɚɫɬɹɦɢ, ɮɨɪɦɚ ɤɨɬɨɪɵɯ ɫɩɨɫɨɛɫɬɜɭɟɬ 
ɪɚɡɦɚɡɵɜɚɧɢɸ ɫɜɹɡɭɸɳɟɝɨ ɢ ɩɟɪɟɞɚɱɟ ɟɝɨ ɢɡɥɢɲɤɨɜ ɧɚ ɫɨɫɟɞɧɢɟ ɱɚɫɬɢɰɵ. 
ɉɪɨɩɢɬɚɧɧɚɹ ɤɥɟɟɦ ɫɬɪɭɠɟɱɧɚɹ ɦɚɫɫɚ ɜɵɯɨɞɢɬ ɱɟɪɟɡ ɪɚɡɝɪɭɡɨɱɧɭɸ ɜɨɪɨɧɤɭ, 
ɬɚɤɠɟ ɬɚɧɝɟɧɰɢɚɥɶɧɨ ɪɚɫɩɨɥɨɠɟɧɧɭɸ ɤ ɛɚɪɚɛɚɧɭ.  
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Ʉɨɪɩɭɫ ɫɦɟɫɢɬɟɥɹ ɢ ɛɵɫɬɪɨɯɨɞɧɵɣ ɜɚɥ ɫɧɚɛɠɟɧɵ ɜɨɞɹɧɨɣ ɪɭɛɚɲɤɨɣ. 
Ɉɯɥɚɠɞɟɧɢɟ ɩɪɟɞɨɬɜɪɚɳɚɟɬ ɩɪɟɠɞɟɜɪɟɦɟɧɧɨɟ ɨɬɜɟɪɠɞɟɧɢɟ ɫɜɹɡɭɸɳɟɝɨ ɢ 
ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɤɨɧɞɟɧɫɚɰɢɟɣ ɜɥɚɝɢ ɧɚ ɜɧɭɬɪɟɧɧɟɣ ɫɬɟɧɤɟ ɛɚɪɚɛɚɧɚ ɢ ɟɝɨ 
ɥɨɩɚɫɬɹɯ. ɗɬɨ ɨɫɥɚɛɥɹɟɬ ɧɚɥɢɩɚɧɢɟ ɫɜɹɡɭɸɳɟɝɨ ɧɚ ɪɚɛɨɱɢɟ ɨɪɝɚɧɵ ɫɦɟɫɢɬɟɥɹ, 
ɭɩɪɨɳɚɟɬ ɟɝɨ ɨɱɢɫɬɤɭ ɢ ɭɦɟɧɶɲɚɟɬ ɬɪɟɧɢɟ ɫɬɪɭɠɤɢ ɨ ɦɟɬɚɥɥ. 

ɋɦɟɫɢɬɟɥɶ ȾɋɆ-7 ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɫɦɟɲɢɜɚɧɢɹ ɫɨ ɫɜɹɡɭɸɳɢɦ ɫɬɪɭɠɤɢ 
ɪɚɡɥɢɱɧɨɣ ɮɪɚɤɰɢɢ. Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɦɟɫɢɬɟɥɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 20. ɋɨɫɬɨɢɬ ɢɡ ɛɚɪɚɛɚɧɚ ɫ ɡɚɝɪɭɡɨɱɧɨɣ ɢ ɪɚɡɝɪɭɡɨɱɧɨɣ ɜɨɪɨɧɤɚɦɢ ɢ 
ɩɨɞɩɨɪɧɨɣ ɡɚɫɥɨɧɤɨɣ, ɥɨɩɚɫɬɧɨɝɨ ɜɚɥɚ ɫ ɩɪɢɜɨɞɨɦ. ɋɜɹɡɭɸɳɟɟ ɩɨɞɚɟɬɫɹ ɱɟɪɟɡ 
ɫɬɟɧɤɭ ɛɚɪɚɛɚɧɚ, ɥɨɩɚɫɬɧɨɣ ɜɚɥ ɩɟɪɟɦɟɳɚɟɬ ɫɬɪɭɠɤɭ ɜɞɨɥɶ ɪɚɛɨɱɟɣ ɩɨɥɨɫɬɢ 
ɛɚɪɚɛɚɧɚ ɢ ɩɟɪɟɦɟɲɢɜɚɟɬ ɟɟ ɫɨ ɫɜɹɡɭɸɳɢɦ. ɂɦɟɟɬɫɹ ɫɢɫɬɟɦɚ ɜɨɞɹɧɨɝɨ 
ɨɯɥɚɠɞɟɧɢɹ ɛɚɪɚɛɚɧɚ ɢ ɜɚɥɚ. ɋɦɟɫɢɬɟɥɶ ɨɛɫɥɭɠɢɜɚɟɬ ɨɞɢɧ ɱɟɥɨɜɟɤ. 
 
Ɍɚɛɥɢɰɚ 20 – Ɍɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɦɟɫɢɬɟɥɹ ȾɋɆ-7 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ Ɂɧɚɱɟɧɢɟ 
ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɨ ɚɛɫ. ɫɭɯɨɣ ɫɬɪɭɠɤɟ, 
ɬ/ɱ, 2–16 

Ⱦɥɢɧɚ ɛɚɪɚɛɚɧɚ (ɜɧɭɬɪɟɧɧɹɹ), ɦɦ 2500 
Ⱦɢɚɦɟɬɪ ɛɚɪɚɛɚɧɚ (ɜɧɭɬɪɟɧɧɢɣ), ɦɦ 600 
ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ, ɤȼɬ 75 
Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ, ɦ 3,94ɯ1,4 ɯ2,74 
Ɇɚɫɫɚ, ɤɝ 3990 

 
ɋɨɜɪɟɦɟɧɧɚɹ ɦɚɲɢɧɚ ɞɥɹ ɞɨɡɢɪɨɜɤɢ, ɜɡɜɟɲɢɜɚɧɢɹ ɢ ɤɥɟɟɫɦɟɲɟɧɢɹ 

LU6000 ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɚɩɩɚɪɚɬɵ ɤɨɧɬɪɨɥɹ, ɤɚɱɟɫɬɜɚ ɫɵɪɶɹ, ɤɚɱɟɫɬɜɚ ɤɥɟɹ, 
ɜɟɫɨɜɨɣ ɤɨɧɬɪɨɥɶ, ɤɨɧɬɪɨɥɶ ɜɥɚɠɧɨɫɬɢ, ɤɨɧɬɪɨɥɶ ɪɚɛɨɬɵ ɮɢɥɶɬɪɨɜ, ɤɨɧɬɪɨɥɶ 
ɪɚɛɨɬɵ ɜɟɧɬɢɥɹɰɢɢ. ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɚɲɢɧɵ ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɧɵ ɜ ɬɚɛɥɢɰɟ 
21.  

ɉɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɞɭɛɥɢɪɭɸɳɭɸ ɚɜɚɪɢɣɧɭɸ ɫɢɫɬɟɦɭ ɨɬɤɥɸɱɟɧɢɹ. ȼ 
ɤɨɦɩɥɟɤɬ ɥɸɛɨɝɨ ɡɚɜɨɞɚ ɜɯɨɞɢɬ 2 ɦɚɲɢɧɵ ɩɨɞɨɛɧɨɝɨ ɬɢɩɚ. 1 ɦɚɲɢɧɚ ɨɬɜɟɱɚɟɬ 
ɡɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɫɥɨɟɜ Ⱦɋɉ ɢɡ ɬɨɧɤɨɣ ɮɪɚɤɰɢɢ ɨɩɢɥɨɤ, 
ɨɛɵɱɧɨ ɢɦɟɟɬ ɦɨɳɧɨɫɬɶ ɧɚ 45 - 50% ɦɟɧɶɲɭɸ, ɱɟɦ ɜɬɨɪɚɹ ɦɚɲɢɧɚ. Ⱦɪɭɝɚɹ 
ɦɚɲɢɧɚ ɨɬɜɟɱɚɟɬ ɡɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɫɪɟɞɧɟɝɨ ɫɥɨɹ Ⱦɋɉ. 

 
Ɍɚɛɥɢɰɚ 21 – Ɍɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɦɚɲɢɧɵ ɞɥɹ ɞɨɡɢɪɨɜɤɢ, ɜɡɜɟɲɢɜɚɧɢɹ 
ɢ ɤɥɟɟɫɦɟɲɟɧɢɹ LU6000 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ Ɂɧɚɱɟɧɢɟ 
Ɇɨɳɧɨɫɬɶ 60 ɤȼɬ 
Ƚɚɛɚɪɢɬɵ 2100ɯ11000ɯ2900 ɦɦ 
Ɉɛɴɟɦ 1,5 ɦ3 

ȼɟɫ 2300ɤɝ 
ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 1000 ɤɝ/ɱɚɫ 
ɉɪɨɰɟɧɬ ɩɥɨɳɚɞɢ ɜ ɤɨɧɬɟɣɧɟɪɟ 100% 
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Ɏɨɪɦɢɪɨɜɚɧɢɟ ɫɬɪɭɠɟɱɧɨɝɨ ɤɨɜɪɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɮɨɪɦɢɪɭɸɳɢɯ 
ɦɚɲɢɧɚɯ ɮɢɪɦɵ «Ɋɚɭɦɚ-ɪɟɩɨɥɚ», ɞɜɚ ɢɡ ɤɨɬɨɪɵɯ ɫ ɩɧɟɜɦɚɬɢɱɟɫɤɢɦ 
ɮɪɚɤɰɢɨɧɢɪɨɜɚɧɢɟɦ, ɨɞɧɚ ɫ ɦɟɯɚɧɢɱɟɫɤɢɦ ɮɪɚɤɰɢɨɧɢɪɨɜɚɧɢɟɦ. 

ȼ ɫɬɪɭɠɟɱɧɨɦ ɩɚɤɟɬɟ ɞɨɥɠɧɨ ɛɵɬɶ ɫɬɪɨɝɨ ɨɩɪɟɞɟɥɟɧɧɨɟ ɤɨɥɢɱɟɫɬɜɨ 
ɞɪɟɜɟɫɧɨɣ ɫɬɪɭɠɤɢ, ɤɨɜɟɪ ɞɨɥɠɟɧ ɛɵɬɶ ɨɞɧɨɪɨɞɟɧ ɩɨ ɬɨɥɳɢɧɟ ɢ ɩɨ ɩɥɨɬɧɨɫɬɢ. 
Ɋɚɫɩɨɥɨɠɟɧɢɟ ɫɥɨɟɜ ɞɨɥɠɧɨ ɛɵɬɶ ɫɢɦɦɟɬɪɢɱɧɵɦ. Ɋɚɡɦɟɪ ɩɚɤɟɬɚ ɞɨɥɠɟɧ ɛɵɬɶ 
ɪɨɜɧɵɦ (2800×2000)±10ɦɦ. ɉɨɜɟɪɯɧɨɫɬɶ ɩɚɤɟɬɚ ɧɟ ɞɨɥɠɧɚ ɢɦɟɬɶ ɛɭɝɪɨɜ ɢ 
ɜɩɚɞɢɧ, ɚ ɤɪɨɦɤɢ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɹɦɨɥɢɧɟɣɧɵɦɢ, ɛɟɡ ɨɫɵɩɟɣ. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɮɨɪɦɢɪɭɸɳɢɯ ɦɚɲɢɧ ɩɪɢɜɟɞɟɧɚ ɜ ɬɚɛɥɢɰɟ 22. 
 

Ɍɚɛɥɢɰɚ 22 –  Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɮɨɪɦɢɪɭɸɳɢɯ ɦɚɲɢɧ 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ 
Ɂɧɚɱɟɧɢɟ 

Ⱦɥɹ ɧɚɪɭɠɧɵɯ ɫɥɨɟɜ Ⱦɥɹ ɜɧɭɬɪɟɧɧɢɯ ɫɥɨɟɜ 
ɒɢɪɢɧɚ, ɦɦ 1810 1810 
Ɉɛɳɚɹ ɞɥɢɧɚ, ɦɦ 20100 20100 
Ⱦɨɡɢɪɭɸɳɢɣ ɛɭɧɤɟɪ, ɦɦ 3000×3000 5700×3000 
ɉɧɟɜɦɚɬɢɱɟɫɤɢɣ ɜɢɛɪɚɬɨɪ Ʉ20, ɲɬ 4 – 
Ʉɚɦɟɪɚ ɮɪɚɤɰɢɨɧɢɪɨɜɚɧɢɹ, ɦɦ 4000×1900×1800 – 
ȼɨɡɞɭɯɨɜɨɞɧɨɟ ɭɫɬɪɨɣɫɬɜɨ: 
ɰɟɧɬɪɨɛɟɠɧɚɹ ɜɨɡɞɭɯɨɞɭɜɤɚ 
3–214–Ɇ7–040, ɲɬ 

1 – 

ɰɟɧɬɪɨɛɟɠɧɚɹ ɜɨɡɞɭɯɨɞɭɜɤɚ 
3–214–7–040, ɲɬ 

1 – 

ȼɢɛɪɚɰɢɨɧɧɨɟ ɫɢɬɨ, ɤɨɥɢɱɟɫɬɜɨ, ɲɬ 2 – 
Ƚɚɛɚɪɢɬɵ, ɦɦ 1300 ×1790 – 
Ɋɚɡɦɟɪɵ ɹɱɟɟɤ ɫɢɬ, ɦɦ 
ɩɟɪɜɨɝɨ 
ɜɬɨɪɨɝɨ 

 
2,1 
4,2 

– 

 
Ɏɨɪɦɢɪɨɜɚɧɢɟ ɫɬɪɭɠɟɱɧɨɝɨ ɤɨɜɪɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨɫɥɨɣɧɨ ɧɚ ɩɨɞɞɨɧɵ. 

Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɨɫɦɨɥɟɧɧɨɣ ɞɪɟɜɟɫɧɨɣ ɫɬɪɭɠɤɢ ɩɨ ɮɨɪɦɢɪɭɸɳɢɦ ɦɚɲɢɧɚɦ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɥɟɧɬɨɱɧɵɦɢ ɬɪɚɧɫɩɨɪɬɟɪɚɦɢ, ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɵɯ ɫɬɪɭɠɤɚ 
ɩɨɞɚɟɬɫɹ ɧɚ ɞɜɢɠɭɳɭɸ ɥɟɧɬɭ ɞɨɧɧɨɝɨ ɬɪɚɧɫɩɨɪɬɟɪɚ ɞɨɡɢɪɨɜɨɱɧɨɝɨ  ɛɭɧɤɟɪɚ. 
ɋɛɪɚɫɵɜɚɟɦɵɣ ɜɚɥɢɤ ɫ ɲɢɩɚɦɢ ɫɛɪɚɫɵɜɚɟɬ ɫɬɪɭɠɤɭ ɧɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɣ 
ɜɚɥɢɤ, ɤɨɬɨɪɵɣ ɫɬɪɭɠɟɱɧɨɟ ɩɨɥɨɬɧɨ ɧɚɩɪɚɜɥɹɟɬ ɜ ɜɨɡɞɭɲɧɵɣ ɩɨɬɨɤ ɤɚɦɟɪɵ 
ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɮɪɚɤɰɢɨɧɢɪɨɜɚɧɢɹ ɮɨɪɦɢɪɭɸɳɢɯ ɦɚɲɢɧ ɧɚɪɭɠɧɨɝɨ ɫɥɨɹ. 
Ʉɚɦɟɪɚ ɮɪɚɤɰɢɨɧɢɪɨɜɚɧɢɹ ɢɦɟɟɬ ɞɜɟ ɫɬɨɱɧɵɟ ɫɨɪɬɢɪɨɜɤɢ (ɩɨɥɢɷɬɢɥɟɧɨɜɵɟ 
ɥɢɫɬɵ ɫ ɹɱɟɣɤɚɦɢ) ɨɫɧɚɳɟɧɧɵɟ ɩɧɟɜɦɚɬɢɱɟɫɤɢɦɢ ɜɢɛɪɚɬɨɪɚɦɢ. ɋɨɪɬɢɪɨɜɤɢ 
ɩɪɟɞɨɬɜɪɚɳɚɸɬ ɩɨɩɚɞɚɧɢɟ ɥɟɝɤɨɣ ɥɟɩɟɫɬɤɨɜɨɣ ɫɬɪɭɠɤɢ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ 
ɫɬɪɭɠɟɱɧɨɝɨ ɤɨɜɪɚ. Ɇɨɳɧɨɫɬɶ ɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ, ɩɧɟɜɦɨɫɨɪɬɢɪɨɜɨɤ 
ɪɟɝɭɥɢɪɭɟɬɫɹ ɪɟɞɭɤɰɢɨɧɧɵɦ ɜɟɧɬɢɥɟɦ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɩɪɢ ɧɚɢɦɟɧɶɲɟɣ 
ɦɨɳɧɨɫɬɢ ɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ, ɫɨɪɬɢɪɨɜɤɢ ɞɨɥɠɧɵ ɛɵɬɶ ɫɜɨɛɨɞɧɵɦɢ. 

Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɜɧɭɬɪɟɧɧɟɝɨ ɫɥɨɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɮɨɪɦɢɪɭɸɳɟɣ ɦɚɲɢɧɨɣ 
ɜɧɭɬɪɟɧɧɟɝɨ ɫɥɨɹ. ɉɨɞɚɸɳɢɣ ɥɟɧɬɨɱɧɵɣ ɤɨɧɜɟɣɟɪ ɫɛɪɚɫɵɜɚɟɬ ɨɫɦɨɥɟɧɧɭɸ 
ɫɬɪɭɠɤɭ ɧɚ ɞɜɢɠɭɳɭɸɫɹ ɥɟɧɬɭ ɞɨɡɢɪɭɸɳɟɝɨ ɛɭɧɤɟɪɚ. 

ȼɪɚɳɚɸɳɢɣɫɹ ɰɟɩɧɨɣ ɜɨɪɨɲɢɬɟɥɶ ɜɵɪɚɜɧɢɜɚɟɬ ɫɥɨɣ ɫɬɪɭɠɤɢ ɧɚ ɥɟɧɬɟ 
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ɞɜɢɠɭɳɟɝɨɫɹ ɛɭɧɤɟɪɚ, ɡɚɬɟɦ ɫɬɪɭɠɤɚ ɩɨɫɬɭɩɚɟɬ ɧɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɣ ɜɚɥɢɤ. 
Ɋɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɣ ɜɚɥɢɤ ɪɚɫɩɪɟɞɟɥɹɟɬ ɫɬɪɭɠɤɭ ɧɚ ɩɨɞɞɨɧɵ, ɩɟɪɟɞɜɢɝɚɸɳɢɟɫɹ 
ɩɨɞ ɮɨɪɦɢɪɭɸɳɢɦɢ ɦɚɲɢɧɚɦɢ.  

 
2.2.3 ɉɪɟɫɫɨɜɚɧɢɟ ɤɨɜɪɚ 
 
ɉɨɫɥɟ ɮɨɪɦɢɪɨɜɚɧɢɹ ɫɬɪɭɠɟɱɧɨɝɨ ɢɥɢ ɜɨɥɨɤɧɢɫɬɨɝɨ ɤɨɜɪɚ ɧɟɨɛɯɨɞɢɦɨ 

ɟɝɨ ɩɨɞɩɪɟɫɫɨɜɚɬɶ, ɞɥɹ ɬɨɝɨ ɱɬɨɛɵ ɫɞɟɥɚɬɶ ɩɥɨɬɧɵɦ ɢ ɩɪɨɱɧɵɦ ɩɟɪɟɞ ɩɨɞɚɱɟɣ ɜ 
ɝɨɪɹɱɢɣ ɩɪɟɫɫ.  

ɍɫɬɚɧɨɜɤɢ ɞɥɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɩɨɞɩɪɟɫɫɨɜɤɢ (ɮɨɪɩɪɟɫɫɵ) ɦɨɝɭɬ ɛɵɬɶ 
ɩɨɡɢɰɢɨɧɧɵɦɢ, ɲɚɝɚɸɳɢɦɢ ɢɥɢ ɩɪɨɯɨɞɧɵɦɢ.  

ȼ ɲɚɝɚɸɳɟɦ ɮɨɪɩɪɟɫɫɟ ɤɨɜɟɪ ɮɨɪɦɢɪɭɟɬɫɹ ɧɚ ɬɪɚɧɫɩɨɪɬɟɪɧɨɣ ɥɟɧɬɟ, 
ɤɨɬɨɪɚɹ ɧɟɩɪɟɪɵɜɧɨ ɢ ɫ ɩɨɫɬɨɹɧɧɨɣ ɫɤɨɪɨɫɬɶɸ ɞɜɢɠɟɬɫɹ ɱɟɪɟɡ ɩɪɟɫɫ. 
ɉɨɞɩɪɟɫɫɨɜɤɚ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɠɚɬɢɟ ɩɚɤɟɬɚ ɩɨ ɬɨɥɳɢɧɟ ɩɪɢ 
ɛɟɡɨɫɬɚɧɨɜɨɱɧɨɦ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ ɩɟɪɟɦɟɳɟɧɢɢ. ɋɨɜɟɪɲɢɜ ɩɨɥɧɵɣ ɲɚɝ 1740 
ɦɦ, ɩɪɟɫɫ ɨɬɤɪɵɜɚɟɬɫɹ ɢ ɛɵɫɬɪɨ ɜɨɡɜɪɚɳɚɟɬɫɹ ɜ ɢɫɯɨɞɧɨɟ ɩɨɥɨɠɟɧɢɟ. 

ɉɪɟɫɫɨɜɚɧɢɟ ɢ ɫɤɥɟɢɜɚɧɢɟ ɞɪɟɜɟɫɧɨ-ɫɬɪɭɠɟɱɧɵɯ ɩɥɢɬ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ 
ɬɟɪɦɨɩɪɟɫɫɚɯ, ɤɨɬɨɪɨɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɢ 180°ɋ ɢ ɭɞɟɥɶɧɨɦ ɞɚɜɥɟɧɢɢ 2,5-3,5 
Ɇɉɚ. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɪɟɫɫɨɜɚɧɢɹ 0,3-0,35 ɦɢɧ ɧɚ 1 ɦɦ ɬɨɥɳɢɧɵ ɩɥɢɬɵ. 

ɉɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɅȾɋɉ ɞɥɹ ɦɟɛɟɥɢ, ɩɪɢɦɟɧɹɸɬ ɷɤɫɬɪɭɡɢɨɧɧɨɟ 
ɩɪɟɫɫɨɜɚɧɢɟ. ɗɤɫɬɪɭɡɢɨɧɧɵɣ ɩɪɟɫɫ – ɩɪɨɫɬɟɣɲɚɹ ɩɨ ɤɨɧɫɬɪɭɤɰɢɢ ɭɫɬɚɧɨɜɤɚ, 
ɩɨɡɜɨɥɹɸɳɚɹ ɩɨɥɭɱɚɬɶ ɫɬɪɭɠɟɱɧɵɟ ɩɥɢɬɵ ɧɟɩɪɟɪɵɜɧɵɦ ɫɩɨɫɨɛɨɦ ɩɪɢ 
ɧɚɢɦɟɧɶɲɢɯ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹɯ. ȼ ɧɟɦ ɨɫɦɨɥɟɧɧɚɹ ɞɪɟɜɟɫɧɨ-ɫɬɪɭɠɟɱɧɚɹ 
ɦɚɫɫɚ ɢɡ ɨɬɧɨɫɢɬɟɥɶɧɨ ɤɪɭɩɧɵɯ ɮɪɚɤɰɢɣ ɩɪɨɞɚɜɥɢɜɚɟɬɫɹ ɦɟɠɞɭ 
ɧɚɝɪɟɜɚɬɟɥɶɧɵɦɢ ɩɥɢɬɚɦɢ ɩɪɢ ɩɨɦɨɳɢ ɩɭɚɧɫɨɧɚ. 

ɉɪɨɞɜɢɝɚɹɫɶ ɫɨ ɫɤɨɪɨɫɬɶɸ 0,8-1,2 ɦ/ɦɢɧ., ɦɚɫɫɚ ɢɡ ɞɪɟɜɟɫɧɵɯ ɱɚɫɬɢɰ 
ɩɨɫɬɟɩɟɧɧɨ ɭɩɥɨɬɧɹɟɬɫɹ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɫɠɢɦɚɸɳɟɝɨ ɭɫɢɥɢɹ, ɤɨɬɨɪɨɟ ɜɨɡɧɢɤɚɟɬ 
ɩɪɢ ɬɪɟɧɢɢ ɮɨɪɦɢɪɭɟɦɨɝɨ ɩɚɤɟɬɚ ɨ ɫɬɟɧɤɢ ɤɚɧɚɥɚ. Ƚɨɬɨɜɨɟ ɩɨɥɨɬɧɨ ɩɨɫɬɭɩɚɟɬ 
ɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɵɣ ɫɬɨɥ ɞɥɹ ɪɚɫɤɪɨɹ ɧɚ ɬɪɟɛɭɟɦɵɣ ɮɨɪɦɚɬ [19]. 

Ⱦɥɹ ɩɪɟɫɫɨɜɚɧɢɹ ɩɥɢɬ Ⱦɋɉ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɬɟɪɦɨɩɪɟɫɫ 
ɦɚɪɤɢ LURYJ511-08, ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɨɬɨɪɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 23. 

 
Ɍɚɛɥɢɰɚ 23– Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɟɪɦɨɩɪɟɫɫɚ ɦɚɪɤɢ LURYJ511-08 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ Ɂɧɚɱɟɧɢɟ 
ɇɚɡɧɚɱɟɧɢɟ Ɏɨɪɦɢɪɨɜɚɧɢɟ ɮɨɪɦɵ ɥɢɫɬɨɜ-ɡɚɝɨɬɨɜɨɤ 
Ɇɨɳɧɨɫɬɶ 200 ɤȼɬ 
Ƚɚɛɚɪɢɬɵ 4500ɯ3300ɯ8800 ɦɦ 
ȼɟɫ 45000 ɤɝ 
ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ  15 ɰɢɤɥɨɜ/ɱɚɫ 
Ɍɟɯɧɢɱɟɫɤɢɟ ɨɫɨɛɟɧɧɨɫɬɢ Ⱦɚɜɥɟɧɢɟ – 1200 ɦɪɚ 
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2.2.4 ɉɨɫɥɟɩɪɟɫɫɨɜɚɹ ɨɛɪɚɛɨɬɤɚ ɞɪɟɜɟɫɧɵɯ ɩɥɢɬ 
 
Ʉ ɨɩɟɪɚɰɢɹɦ ɩɨɫɥɟɩɪɟɫɫɨɜɨɣ ɨɛɪɚɛɨɬɤɢ ɨɬɧɨɫɹɬɫɹ: ɮɨɪɦɚɬɧɚɹ ɨɛɪɟɡɤɚ, 

ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɟ (ɜɵɞɟɪɠɤɚ ɢɥɢ ɨɯɥɚɠɞɟɧɢɟ ɩɥɢɬ ɫɪɚɡɭ ɩɨɫɥɟ ɜɵɯɨɞɚ ɢɡ 
ɩɪɟɫɫɚ), ɲɥɢɮɨɜɚɧɢɟ ɢ ɫɨɪɬɢɪɨɜɤɚ, ɪɚɫɤɪɨɣ ɩɥɢɬ ɧɚ ɡɚɝɨɬɨɜɤɢ ɬɪɟɛɭɟɦɵɯ 
ɪɚɡɦɟɪɨɜ. 

Ɉɛɹɡɚɬɟɥɶɧɚɹ ɨɩɟɪɚɰɢɹ – ɨɯɥɚɠɞɟɧɢɟ ɩɥɢɬ, ɬɚɤ ɤɚɤ ɢɯ ɬɟɦɩɟɪɚɬɭɪɚ ɩɟɪɟɞ 
ɭɤɥɚɞɤɨɣ ɜ ɲɬɚɛɟɥɹ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɜɵɲɟ 50°C. Ⱦɥɹ ɩɥɢɬ ɧɚ 
ɤɚɪɛɚɦɢɞɨɮɨɪɦɚɥɶɞɟɝɢɞɧɵɯ ɫɦɨɥɚɯ ɭɤɥɚɞɤɚ ɢ ɯɪɚɧɟɧɢɟ ɜ ɩɥɨɬɧɵɯ ɫɬɨɩɚɯ ɩɪɢ 
ɬɟɦɩɟɪɚɬɭɪɟ ɛɨɥɟɟ 70°C ɱɪɟɜɚɬɨ ɬɟɪɦɨɞɟɫɬɪɭɤɰɢɟɣ ɨɬɜɟɪɠɞɟɧɧɨɣ ɫɦɨɥɵ ɢ 
ɫɧɢɠɟɧɢɟɦ ɩɪɨɱɧɨɫɬɢ ɩɪɢ ɪɚɫɬɹɠɟɧɢɢ ɩɨɩɟɪɟɤ ɩɥɚɫɬɚ. Ɉɛɵɱɧɨ ɩɪɢɦɟɧɹɸɬ 
ɤɨɧɜɟɤɬɢɜɧɨɟ ɨɯɥɚɠɞɟɧɢɟ ɜ ɜɟɟɪɧɵɯ ɭɫɬɚɧɨɜɤɚɯ. ɇɚ ɩɪɟɞɩɪɢɹɬɢɢ ɢɫɩɨɥɶɡɭɟɬɫɹ 
ɜɟɟɪɧɵɣ ɨɯɥɚɞɢɬɟɥɶ ɦɚɪɤɢ LULCY360, ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɨɬɨɪɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɜ ɬɚɛɥɢɰɟ 24. 

Ɋɚɛɨɬɚ ɨɯɥɚɞɢɬɟɥɹ ɫɛɥɨɤɢɪɨɜɚɧɚ ɫ ɪɚɛɨɬɨɣ ɪɚɡɝɪɭɡɨɱɧɨɣ ɷɬɚɠɟɪɤɢ 
ɩɪɟɫɫɚ. Ɉɞɧɨɜɪɟɦɟɧɧɨ ɜ ɨɯɥɚɞɢɬɟɥɟ ɦɨɠɟɬ ɧɚɯɨɞɢɬɶɫɹ 15-18 ɩɥɢɬ (ɩɨ ɱɢɫɥɭ 
ɷɬɚɠɟɣ ɩɪɟɫɫɚ). Ɂɚ ɨɬɪɟɡɨɤ ɜɪɟɦɟɧɢ, ɜ ɬɟɱɟɧɢɟ ɤɨɬɨɪɨɝɨ ɨɯɥɚɞɢɬɟɥɶ ɫɨɜɟɪɲɚɟɬ 
ɨɛɨɪɨɬ ɧɚ 180°, ɩɥɢɬɵ ɨɯɥɚɠɞɚɸɬɫɹ ɞɨ 50-70°C. ɉɨɫɥɟ ɨɯɥɚɠɞɟɧɢɹ ɩɥɢɬɵ 
ɭɤɥɚɞɵɜɚɸɬ ɫ ɩɨɦɨɳɶɸ ɲɬɚɛɟɥɟɭɤɥɚɞɱɢɤɚ ɜ ɫɬɨɩɵ ɜɵɫɨɬɨɣ ɞɨ 400 ɦɦ. ȼ 
ɩɪɨɰɟɫɫɟ ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɹ ɩɪɨɢɫɯɨɞɢɬ ɦɟɞɥɟɧɧɨɟ ɜɵɪɚɜɧɢɜɚɧɢɟ ɜɥɚɠɧɨɫɬɢ 
ɢ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨ ɜɫɟɦɭ ɨɛɴɟɦɭ ɩɥɢɬɵ ɢ ɪɟɥɚɤɫɚɰɢɹ ɜɧɭɬɪɟɧɧɢɯ ɧɚɩɪɹɠɟɧɢɣ. 
Ɂɚɬɟɦ ɩɥɢɬɵ ɩɟɪɟɦɟɳɚɸɬɫɹ ɧɚ ɩɪɨɦɟɠɭɬɨɱɧɵɣ ɫɤɥɚɞ, ɭɤɥɚɞɵɜɚɸɬɫɹ ɜ ɫɬɨɩɵ, 
ɝɞɟ ɜɵɞɟɪɠɢɜɚɸɬɫɹ ɧɟ ɦɟɧɟɟ 5 ɫɭɬɨɤ. 

 
Ɍɚɛɥɢɰɚ 24 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɟɟɪɧɨɝɨ ɨɯɥɚɞɢɬɟɥɹ ɦɚɪɤɢ 
LULCY360 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ Ɂɧɚɱɟɧɢɟ 
ɇɚɡɧɚɱɟɧɢɟ Ɉɯɥɚɠɞɟɧɢɟ ɝɨɬɨɜɨɝɨ ɥɢɫɬɚ 
Ɇɨɳɧɨɫɬɶ 30 ɤȼɬ 
Ƚɚɛɚɪɢɬɵ: 
ɒɢɪɢɧɚ 
Ⱦɢɚɦɟɬɪ 
Ɉɛɴɟɦ 

 
3500ɦɦ 
6000ɦɦ 

20 ɥɢɫɬɨɜ 
ȼɟɫ 4000 ɤɝ 
ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ  70 ɥɢɫɬɨɜ/ɱɚɫ 

 
Ɏɨɪɦɚɬɧɚɹ ɨɛɪɟɡɤɚ ɩɥɢɬ ɜɵɩɨɥɧɹɟɬɫɹ ɫɪɚɡɭ, ɩɨɫɥɟ ɧɚɯɨɠɞɟɧɢɹ ɜ 

ɨɯɥɚɞɢɬɟɥɟ. ɉɪɢɩɭɫɤɢ ɧɚ ɨɛɪɚɛɨɬɤɭ ɨɛɵɱɧɨ ɫɨɫɬɚɜɥɹɸɬ 15-30 ɦɦ ɧɚ ɫɬɨɪɨɧɭ, ɚ 
ɬɪɟɛɭɟɦɚɹ ɬɨɱɧɨɫɬɶ ±2 ɦɦ ɧɚ ɨɞɢɧ ɦɟɬɪ ɞɥɢɧɵ ɤɪɨɦɤɢ. Ɏɨɪɦɚɬɧɵɟ ɫɬɚɧɤɢ 
ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɤɪɭɝɥɨɩɢɥɶɧɵɟ ɚɝɪɟɝɚɬɵ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɩɨɞ ɭɝɥɨɦ 90° 
ɞɥɹ ɨɩɢɥɨɜɤɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɞɥɢɧɧɨɣ ɢ ɤɨɪɨɬɤɨɣ ɫɬɨɪɨɧ ɩɥɢɬɵ ɞɜɭɦɹ 
ɩɢɥɚɦɢ.  

Ⱦɥɹ ɨɩɢɥɨɜɤɢ ɤɪɨɦɨɤ ɫɥɭɠɚɬ ɩɪɨɞɨɥɶɧɵɟ ɩɢɥɵ, ɧɚɫɬɪɨɟɧɧɵɟ ɧɚ 
ɩɨɥɭɱɟɧɢɟ ɡɚɞɚɧɧɨɣ ɲɢɪɢɧɵ ɩɥɢɬɵ, ɚ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɬɪɟɛɭɟɦɨɣ ɞɥɢɧɵ 
ɩɪɨɞɭɤɰɢɢ - ɞɢɚɝɨɧɚɥɶɧɚɹ ɩɢɥɚ, ɩɨɡɜɨɥɹɸɳɚɹ ɞɟɥɚɬɶ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɵɣ ɪɟɡ ɜ 
ɧɭɠɧɨɦ ɦɟɫɬɟ ɛɟɡ ɨɫɬɚɧɨɜɤɢ ɧɟɩɪɟɪɵɜɧɨɣ ɥɟɧɬɵ ɦɚɬɟɪɢɚɥɚ. Ɉɬɥɢɱɢɬɟɥɶɧɚɹ 
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ɨɫɨɛɟɧɧɨɫɬɶ ɚɝɪɟɝɚɬɚ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨ ɜɫɟ ɩɢɥɶɧɵɟ ɭɡɥɵ ɩɪɨɞɭɛɥɢɪɨɜɚɧɵ. 
ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɧɟ ɨɫɬɚɧɚɜɥɢɜɚɬɶ ɩɪɟɫɫ ɩɪɢ ɫɦɟɧɟ ɩɢɥɶɧɵɯ ɞɢɫɤɨɜ. ɀɟɥɚɬɟɥɶɧɨ 
ɜɵɩɨɥɧɹɬɶ ɨɩɢɥɢɜɚɧɢɟ ɤɪɨɦɨɤ ɩɨɫɥɟ ɨɯɥɚɠɞɟɧɢɹ ɩɥɢɬ. Ɉɩɢɥɟɧɧɵɟ ɤɪɨɦɤɢ 
ɱɚɳɟ ɜɫɟɝɨ ɨɬɩɪɚɜɥɹɸɬ ɜ ɷɧɟɪɝɟɬɢɱɟɫɤɭɸ ɭɫɬɚɧɨɜɤɭ ɞɥɹ ɫɠɢɝɚɧɢɹ. 

ɉɥɢɬɵ ɞɥɹ ɦɟɛɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɨɞɜɟɪɝɚɸɬɫɹ ɲɥɢɮɨɜɚɧɢɸ ɢ 
ɤɚɥɢɛɪɨɜɚɧɢɸ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɪɚɡɧɨɬɨɥɳɢɧɧɨɫɬɢ (ɞɨɩɭɫɤ ±0,2-0,3 ɦɦ). 
ɋɟɝɨɞɧɹ ɩɨɱɬɢ ɩɨɜɫɟɦɟɫɬɧɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɲɢɪɨɤɨɥɟɧɬɨɱɧɵɟ ɫɬɚɧɤɢ. ɇɚ 
ɨɬɟɱɟɫɬɜɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɹɯ ɢɦɟɸɬɫɹ ɫɬɚɧɤɢ ȾɄɒ­1 ɫ ɲɢɪɢɧɨɣ ɲɥɢɮɨɜɚɧɢɹ 
1830 ɦɦ, ɨɫɧɚɳɟɧɧɵɟ ɨɞɧɢɦ ɲɥɢɮɨɜɚɥɶɧɵɦ ɚɝɪɟɝɚɬɨɦ, ɫɨɫɬɨɹɳɢɦ ɢɡ ɜɟɪɯɧɟɣ 
ɢ ɧɢɠɧɟɣ ɲɥɢɮɨɜɚɥɶɧɵɯ ɝɨɥɨɜɨɤ. ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɡɚ ɨɞɢɧ ɩɪɨɯɨɞ ɧɟ ɭɞɚɟɬɫɹ 
ɫɧɹɬɶ ɩɪɢɩɭɫɤ, ɞɨɛɢɬɶɫɹ ɧɭɠɧɨɣ ɫɬɚɛɢɥɶɧɨɫɬɢ ɬɨɥɳɢɧɵ ɢ ɜɵɫɨɤɨɝɨ ɤɚɱɟɫɬɜɚ 
ɩɨɜɟɪɯɧɨɫɬɢ, ɧɚ ɩɪɟɞɩɪɢɹɬɢɹɯ ɩɪɢɯɨɞɢɬɫɹ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɞɪɭɝ ɡɚ ɞɪɭɝɨɦ 
ɦɢɧɢɦɭɦ ɞɜɚ ɚɝɪɟɝɚɬɚ. Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɬɚɧɤɚ ȾɄɒ-1 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 25. 

 
Ɍɚɛɥɢɰɚ 25 – Ɍɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɬɚɧɤɚ ȾɄɒ-1 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ Ɂɧɚɱɟɧɢɟ 
Ɋɚɡɦɟɪɵ ɨɛɪɚɛɚɬɵɜɚɟɦɵɯ ɩɥɢɬ, ɦɦ: 
Ⱦɥɢɧɚ 
ɒɢɪɢɧɚ 
Ɍɨɥɳɢɧɚ  

 
Ɉɬ 1500 
Ⱦɨ 1830 

3-80 
ɇɚɢɛɨɥɶɲɢɣ ɩɪɢɩɭɫɤ ɧɚ ɫɬɨɪɨɧɭ, ɦɦ 1,2 
ɋɤɨɪɨɫɬɶ ɩɨɞɚɱɢ, ɦ/ɦɢɧ 6-24 
Ʉɨɥɢɱɟɫɬɜɨ ɲɥɢɮɨɜɚɥɶɧɵɯ ɥɟɧɬ, ɲɬ. 2 
Ɋɚɡɦɟɪɵ ɲɥɢɮɨɜɚɥɶɧɨɣ ɥɟɧɬɵ, ɦɦ: 
ɒɢɪɢɧɚ 
Ⱦɥɢɧɚ (ɛɟɫɤɨɧɟɱɧɚɹ) 

 
1920 
2620 

Ⱦɢɚɦɟɬɪ ɤɨɧɬɚɤɬɧɵɯ ɜɚɥɶɰɨɜ, ɦɦ 400 
ɍɪɨɜɟɧɶ ɡɚɝɪɭɡɤɢ, ɦɦ 1150 
Ⱦɚɜɥɟɧɢɟ ɩɧɟɜɦɨɫɟɬɢ, ɤɝɫ/ɫɦ2 6 
ɋɭɦɦɚɪɧɚɹ ɦɨɳɧɨɫɬɶ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ, ɤȼɬ 213,5 
Ɇɚɫɫɚ, ɬ 19,2 

 
ɉɨɜɟɪɯɧɨɫɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɩɥɢɬ ɦɨɠɟɬ ɞɨɫɬɢɝɚɬɶ 50°C. ɒɥɢɮɨɜɚɥɶɧɚɹ 

ɥɟɧɬɚ ɦɨɠɟɬ ɜɵɞɟɪɠɚɬɶ ɬɟɦɩɟɪɚɬɭɪɭ ɞɨ 80°C, ɩɪɢ ɷɬɨɦ ɫɬɨɣɤɨɫɬɶ ɥɟɧɬɵ ɩɪɢ 
ɩɨɜɵɲɟɧɧɵɯ ɬɟɦɩɟɪɚɬɭɪɚɯ ɩɪɢɦɟɪɧɨ ɜɞɜɨɟ ɛɨɥɶɲɟ, ɱɟɦ ɩɪɢ ɲɥɢɮɨɜɚɧɢɢ 
ɩɨɥɧɨɫɬɶɸ ɨɯɥɚɠɞɟɧɧɵɯ ɩɥɢɬ ɫ ɩɨɥɧɨɫɬɶɸ ɨɬɜɟɪɞɟɜɲɢɦ ɤɥɟɟɦ. Ʉɪɨɦɟ ɬɨɝɨ, 
ɬɚɤ ɧɚɡɵɜɚɟɦɨɟ ɝɨɪɹɱɟɟ ɲɥɢɮɨɜɚɧɢɟ ɩɨɡɜɨɥɹɟɬ ɫɧɹɬɶ ɫɚɦɵɣ ɜɟɪɯɧɢɣ - 
ɡɚɤɚɥɟɧɧɵɣ ɫɥɨɣ ɩɥɢɬɵ, ɱɬɨ ɫɩɨɫɨɛɫɬɜɭɟɬ ɛɵɫɬɪɨɦɭ ɡɚɜɟɪɲɟɧɢɸ ɩɪɨɰɟɫɫɚ 
ɩɨɥɧɨɝɨ ɨɬɜɟɪɠɞɟɧɢɹ ɫɜɹɡɭɸɳɟɝɨ ɜ ɩɥɢɬɧɨɦ ɦɚɬɟɪɢɚɥɟ. 

ɒɥɢɮɨɜɚɧɢɟ ɩɥɢɬ ɨɛɵɱɧɨ ɫɨɜɦɟɳɚɟɬɫɹ ɫ ɨɩɟɪɚɰɢɟɣ ɫɨɪɬɢɪɨɜɚɧɢɹ 
ɩɪɨɞɭɤɰɢɢ. ɋɨɪɬ ɩɥɢɬɵ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɨɩɟɪɚɬɨɪɨɦ ɩɪɢ ɨɫɦɨɬɪɟ ɩɥɚɫɬɨɜ ɢ 
ɤɨɪɪɟɤɬɢɪɭɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɬɨɥɳɢɧɨɦɟɪɨɦ. Ɂɞɟɫɶ ɠɟ ɦɨɠɟɬ ɨɩɪɟɞɟɥɹɬɶɫɹ 
ɜɟɫ ɩɥɢɬɵ ɩɨɫɥɟ ɜɵɯɨɞɚ ɢɡ ɩɪɟɫɫɚ ɞɥɹ ɪɚɫɱɟɬɚ ɟɟ ɩɥɨɬɧɨɫɬɢ. ɍɥɶɬɪɚɡɜɭɤɨɜɨɣ 
ɫɩɨɫɨɛ ɩɨɦɨɝɚɟɬ ɥɟɝɤɨ ɨɛɧɚɪɭɠɢɜɚɬɶ ɪɚɫɫɥɨɟɧɢɟ ɩɥɢɬ. 
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Ɉɫɧɨɜɧɵɟ ɞɟɮɟɤɬɵ ɩɥɢɬ: ɧɟɞɨɫɬɚɬɨɱɧɚɹ ɩɪɨɱɧɨɫɬɶ, ɨɛɪɚɡɨɜɚɧɢɟ ɩɭɡɵɪɟɣ 
ɢ ɪɚɡɪɵɜɨɜ, ɪɚɫɫɥɨɟɧɢɟ ɩɨ ɜɧɭɬɪɟɧɧɟɦɭ ɫɥɨɸ, ɩɨɤɨɪɨɛɥɟɧɧɨɫɬɶ, ɫɥɭɳɢɜɚɧɢɟ 
ɫɬɪɭɠɤɢ ɫ ɩɨɜɟɪɯɧɨɫɬɢ ɢ ɞɪ. 
 

2.2.5 Ʌɚɦɢɧɢɪɨɜɚɧɢɟ ɞɪɟɜɟɫɧɨ-ɫɬɪɭɠɟɱɧɵɯ ɩɥɢɬ 
 
Ⱦɥɹ ɥɚɦɢɧɢɪɨɜɚɧɢɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɩɥɢɬɵ ɧɚɤɥɟɢɜɚɟɬɫɹ 

ɩɨɥɢɜɢɧɢɥɯɥɨɪɢɞɧɚɹ ɩɥɟɧɤɚ ɫ ɨɩɪɟɞɟɥɟɧɧɵɦ ɨɤɪɚɫɨɦ – ɩɨɞ ɩɨɪɨɞɵ ɞɪɟɜɟɫɢɧɵ, 
ɩɪɢɪɨɞɧɨɝɨ ɤɚɦɧɹ, ɥɢɛɨ ɨɞɧɨɬɨɧɧɨɝɨ ɰɜɟɬɚ, ɩɨɜɟɪɯɧɨɫɬɶ ɩɪɢ ɷɬɨɦ ɦɨɠɟɬ ɛɵɬɶ 
ɦɚɬɨɜɨɣ ɢɥɢ ɝɥɹɧɰɟɜɨɣ. ɉɥɟɧɤɚ ɉȼɏ ɤɪɟɩɢɬɫɹ ɩɨɞ ɩɪɟɫɫɨɦ, 
ɮɟɧɨɥɮɨɪɦɚɥɶɞɟɝɢɞɧɵɟ ɫɦɨɥɵ ɨɛɟɫɩɟɱɢɜɚɸɬ ɤɥɟɟɜɨɣ ɫɥɨɣ.  

ɉɪɟɢɦɭɳɟɫɬɜɚ ɥɚɦɢɧɢɪɨɜɚɧɧɨɝɨ Ⱦɋɉ – ɟɝɨ ɩɨɜɟɪɯɧɨɫɬɢ ɭɫɩɟɲɧɨ 
ɩɪɨɬɢɜɨɫɬɨɹɬ ɦɟɯɚɧɢɱɟɫɤɢɦ ɜɨɡɞɟɣɫɬɜɢɹɦ ɢ ɭɥɶɬɪɚɮɢɨɥɟɬɨɜɵɦ ɥɭɱɚɦ, ɜ ɧɢɯ ɧɟ 
ɧɚɤɚɩɥɢɜɚɟɬɫɹ ɷɥɟɤɬɪɨɫɬɚɬɢɤɚ. 

Ʌɢɧɢɹ ɥɚɦɢɧɢɪɨɜɚɧɢɹ Ⱦɋɉ ɫɨɫɬɨɢɬ ɢɡ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɝɨ ɜ 
ɬɚɛɥɢɰɟ 26. 

 
Ɍɚɛɥɢɰɚ 26 – Ʉɨɧɮɢɝɭɪɚɰɢɹ ɥɢɧɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɥɚɦɢɧɢɪɨɜɚɧɢɹ Ⱦɋɉ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ Ʉɨɥɢɱɟɫɬɜɨ 
Ʌɚɦɢɧɢɪɭɸɳɢɣ ɩɪɟɫɫ 6ɯ9 ɞɸɣɦɨɜ 1 
Ɂɚɝɪɭɡɱɢɤ 1 
ȼɚɤɭɭɦɧɵɟ ɛɟɝɨɜɵɟ ɞɨɪɨɠɤɢ 1 
Ɍɪɚɧɫɩɨɪɬɟɪ ɜɵɜɟɞɟɧɢɹ ɞɨɫɨɤ 1 
Ⱥɜɬɨɦɚɬɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ ɤɨɧɬɪɨɥɹ ɬɟɦɩɟɪɚɬɭɪɵ 1 
ɋɢɫɬɟɦɚ ɤɨɧɬɪɨɥɹ 1 
Ƚɢɞɪɚɜɥɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ 1 

 
Ʉɚɪɤɚɫ ɞɚɧɧɨɝɨ ɩɪɟɫɫɚ ɹɜɥɹɟɬɫɹ ɰɟɥɶɧɵɦ, ɜɧɭɬɪɢ ɭɫɬɚɧɨɜɥɟɧɨ 6 ɦɚɫɥɟɧɵɯ 

ɛɚɤɨɜ ɜ ɞɜɟ ɝɪɭɩɩɵ. Ʉɚɪɤɚɫ ɢɦɟɟɬ ɩɨɜɵɲɟɧɧɭɸ ɩɪɨɱɧɨɫɬɶ, ɱɬɨ ɝɚɪɚɧɬɢɪɭɟɬ 
ɬɨɱɧɨɫɬɶ ɩɪɢ ɪɚɛɨɬɟ ɛɭɪɢɥɶɧɨɝɨ ɫɬɚɧɤɚ. ɉɨɷɬɨɦɭ ɞɚɜɥɟɧɢɟ, ɩɨɫɬɭɩɚɸɳɟɟ ɧɚ 
ɩɪɨɞɭɤɬ, ɪɚɫɩɪɟɞɟɥɹɟɬɫɹ ɪɚɜɧɨɦɟɪɧɨ, ɱɬɨ ɭɥɭɱɲɚɟɬ ɮɨɪɦɭ ɬɨɜɚɪɚ ɢ ɩɪɨɞɥɟɜɚɟɬ 
ɫɪɨɤ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɛɭɮɟɪɚ.  

ɉɚɪɚɦɟɬɪɵ ɬɟɦɩɟɪɚɬɭɪɵ, ɜɪɟɦɟɧɢ, ɞɚɜɥɟɧɢɹ ɥɟɝɤɨ ɧɚɫɬɪɚɢɜɚɟɦɵ, ɱɬɨ 
ɡɧɚɱɢɬɟɥɶɧɨ ɭɩɪɨɳɚɟɬ ɪɚɛɨɬɭ ɫ ɞɚɧɧɨɣ ɭɫɬɚɧɨɜɤɨɣ.  

ɂɫɩɨɥɶɡɭɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɤɨɧɬɪɨɥɹ, ɦɨɠɧɨ 
ɦɟɧɹɬɶ ɬɟɦɩɟɪɚɬɭɪɵ ɬɟɩɥɨɜɨɝɨ ɩɪɟɫɫɚ, ɬɟɦɩɟɪɚɬɭɪɚ ɪɚɫɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɩɨɜɟɪɯɧɨɫɬɢ ɩɪɟɫɫɚ ɪɚɜɧɨɦɟɪɧɨ, ɧɢɠɧɹɹ ɢ ɜɟɪɯɧɹɹ ɩɥɢɬɚ ɩɪɟɫɫɚ ɧɚɫɬɪɚɢɜɚɸɬɫɹ 
ɨɬɞɟɥɶɧɨ [19].  

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɥɢɧɢɢ ɥɚɦɢɧɢɪɨɜɚɧɢɹ ɞɪɟɜɟɫɧɨ-ɫɬɪɭɠɟɱɧɵɯ 
ɩɥɢɬ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 27.



38 
 

Ɍɚɛɥɢɰɚ 27 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɥɢɧɢɢ ɥɚɦɢɧɢɪɨɜɚɧɢɹ ɞɪɟɜɟɫɧɨ-
ɫɬɪɭɠɟɱɧɵɯ ɩɥɢɬ ZRB-F3100 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ Ɂɧɚɱɟɧɢɟ 
Ɇɚɤɫɢɦɚɥɶɧɚɹ ɬɨɥɳɢɧɚ ɩɚɧɟɥɢ 2-50 ɦɦ 
Ɍɨɥɳɢɧɚ ɪɨɥɥɚ 0,1-0,5 ɦɦ 
Ɇɚɤɫɢɦɚɥɶɧɚɹ ɪɚɛɨɱɚɹ ɲɢɪɢɧɚ 2300 ɦɦ 
Ɇɚɤɫɢɦɚɥɶɧɚɹ ɪɚɛɨɱɚɹ ɜɵɫɨɬɚ 800 ɦɦ 
Ɇɚɤɫɢɦɚɥɶɧɚɹ ɪɚɛɨɱɚɹ ɞɥɢɧɚ 3400 ɦɦ 
Ɉɛɳɚɹ ɦɨɳɧɨɫɬɶ 64 ɤȼɬ 
ɋɤɨɪɨɫɬɶ ɪɚɛɨɬɵ 30 ɦ/ɦɢɧ 
Ɋɚɡɦɟɪ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɥɢɧɢɢ 13700ɯ2500ɯ3500 ɦɦ 

 
ɉɨɫɥɟ ɩɪɨɢɡɜɨɞɫɬɜɚ ɥɚɦɢɧɢɪɨɜɚɧɧɵɟ ɞɪɟɜɟɫɧɨ-ɫɬɪɭɠɟɱɧɵɟ ɩɥɢɬɵ 

ɯɪɚɧɹɬɫɹ ɧɚ ɡɚɤɪɵɬɨɦ ɫɤɥɚɞɟ. 
 

2.3 ɉɪɨɢɡɜɨɞɫɬɜɨ ɫɬɨɥɟɲɧɢɰɵ ɢ ɪɟɛɪɚ ɠɟɫɬɤɨɫɬɢ ɲɤɨɥɶɧɨɣ ɩɚɪɬɵ 
 

ɉɨɫɥɟ ɩɪɨɢɡɜɨɞɫɬɜɚ ɥɚɦɢɧɢɪɨɜɚɧɧɵɟ ɞɪɟɜɟɫɧɨ-ɫɬɪɭɠɟɱɧɵɟ ɩɥɢɬɵ ɫɨ 
ɫɤɥɚɞɚ ɩɨɫɬɭɩɚɸɬ ɧɚ ɪɚɫɤɪɨɣ ɢ ɪɚɫɩɢɥ. 

Ɋɚɫɤɪɨɣ ɅȾɋɉ – ɷɬɨ ɩɪɨɰɟɫɫ, ɜɤɥɸɱɚɸɳɢɣ ɪɚɡɪɚɛɨɬɤɭ ɨɩɬɢɦɚɥɶɧɨɣ 
ɫɯɟɦɵ ɪɚɫɩɢɥɚ ɥɢɫɬɚ ɫ ɦɢɧɢɦɭɦɨɦ ɨɫɬɚɬɤɨɜ ɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɪɚɫɩɢɥ 
ɦɚɬɟɪɢɚɥɚ, ɠɟɥɚɬɟɥɶɧɨ ɫ ɸɜɟɥɢɪɧɨɣ ɬɨɱɧɨɫɬɶɸ ɢ ɢɞɟɚɥɶɧɵɦ ɫɪɟɡɨɦ. 

Ɋɚɫɤɪɨɣ ɩɪɨɜɨɞɢɬɫɹ ɧɚ ɪɨɜɧɨɣ ɬɜɟɪɞɨɣ ɩɨɜɟɪɯɧɨɫɬɢ, ɩɪɢ ɷɬɨɦ ɥɢɫɬ 
ɞɨɥɠɟɧ ɛɵɬɶ ɠɟɫɬɤɨ ɡɚɮɢɤɫɢɪɨɜɚɧ. Ɋɚɫɤɪɨɟɱɧɵɣ ɫɬɚɧɨɤ ɫɨɫɬɨɢɬ ɢɡ ɨɫɬɨɜɚ, 
ɢɦɟɧɭɟɦɨɝɨ ɫɬɚɧɢɧɨɣ, ɧɟɩɨɞɜɢɠɧɨɝɨ ɪɚɛɨɱɟɝɨ ɫɬɨɥɚ, ɩɢɥɶɧɨɝɨ ɭɡɥɚ ɢ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɫɪɟɞɫɬɜ (ɭɩɨɪɵ, ɥɢɧɟɣɤɢ, ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɫɬɨɥɵ). 
ɍɩɪɚɜɥɹɟɬɫɹ ɱɟɪɟɡ ɫɩɟɰɢɚɥɶɧɵɣ ɛɥɨɤ, ɦɟɯɚɧɢɱɟɫɤɢɣ ɢɥɢ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ. 
ɉɪɢɧɰɢɩ ɟɝɨ ɞɟɣɫɬɜɢɹ ɞɨɜɨɥɶɧɨ ɩɪɨɫɬ — ɢɦɟɟɬɫɹ ɞɜɚ ɞɢɫɤɚ: ɩɨɞɪɟɡɧɨɣ, 
ɧɚɞɩɢɥɢɜɚɸɳɢɣ ɦɟɥɚɦɢɧɨɜɵɣ ɫɥɨɣ ɧɚ 2-4 ɦɦ ɜɝɥɭɛɶ, ɢ ɪɚɫɩɢɥɨɱɧɵɣ, ɧɚ 
ɤɨɬɨɪɵɣ ɥɨɠɢɬɫɹ ɨɫɧɨɜɧɚɹ ɪɚɛɨɬɚ. ɋɪɟɡ ɨɛɵɱɧɨ ɛɵɜɚɟɬ ɪɨɜɧɵɣ, ɧɟ ɬɪɟɛɭɸɳɢɣ 
ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɲɥɢɮɨɜɤɢ, ɛɟɡ ɡɚɭɫɟɧɰɟɜ ɢ ɫɤɨɥɨɜ.  

ɋɬɨɥɟɲɧɢɰɵ ɲɤɨɥɶɧɵɯ ɩɚɪɬ ɩɪɨɢɡɜɨɞɹɬɫɹ ɪɚɡɦɟɪɨɦ 1200ɯ500 ɦɦ. ɉɪɢ 
ɷɬɨɦ, ɤɚɠɞɵɣ ɭɝɨɥ ɫɬɨɥɟɲɧɢɰɵ ɫɪɟɡɚɟɬɫɹ ɩɨɞ ɪɚɞɢɭɫ 50 ɦɦ. Ɋɟɛɪɚ ɠɟɫɬɤɨɫɬɢ 
ɢɦɟɸɬ ɪɚɡɦɟɪɵ 1100ɯ400 ɦɦ. 

Ɋɚɫɩɢɥɨɜɨɱɧɵɣ ɫɬɚɧɨɤ – ɷɬɨ ɞɨɜɨɥɶɧɨ ɦɚɫɫɢɜɧɵɣ ɫɬɨɥ ɫ ɢɞɟɚɥɶɧɨ ɪɨɜɧɨɣ 
ɩɨɜɟɪɯɧɨɫɬɶɸ, ɧɚ ɤɨɬɨɪɨɦ ɡɚɤɪɟɩɥɟɧ ɫɩɟɰɢɚɥɶɧɵɣ ɦɟɯɚɧɢɡɦ ɫɨ ɫɦɟɧɧɵɦ 
ɩɢɥɶɧɵɦ ɞɢɫɤɨɦ.  

Ⱦɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɲɤɨɥɶɧɵɯ ɩɚɪɬ ɜɵɛɢɪɚɟɦ ɮɨɪɦɚɬɧɨ-ɪɚɫɤɪɨɟɱɧɵɣ 
ɫɬɚɧɨɤ GRIGGIO SC 32, ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɨɬɨɪɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 28. 

ɒɢɪɨɤɢɣ ɫɬɨɥ ɭɞɨɛɟɧ ɞɥɹ ɪɚɛɨɬɵ ɫ ɥɢɫɬɚɦɢ ɛɨɥɶɲɨɝɨ ɮɨɪɦɚɬɚ. 
ȼ ɤɨɦɩɥɟɤɬ ɫɬɚɧɤɚ ɜɯɨɞɹɬ: 
 ɚɥɸɦɢɧɢɟɜɚɹ ɤɚɪɟɬɤɚ, ɫ ɡɚɤɚɥɟɧɧɵɦɢ ɫɬɚɥɶɧɵɦɢ ɧɚɩɪɚɜɥɹɸɳɢɦɢ, 

ɢɡɝɨɬɨɜɥɟɧɧɚɹ ɢɡ ɚɧɨɞɢɪɨɜɚɧɧɵɯ ɩɪɨɮɢɥɟɣ; 
 ɱɭɝɭɧɧɵɣ ɫɬɨɥ ɪɚɡɦɟɪ 860ɯ540 ɦɦ; 
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 ɩɚɪɚɥɥɟɥɶɧɵɣ ɭɩɨɪ ɫ ɦɢɤɪɨɦɟɬɪɢɱɟɫɤɨɣ ɪɟɝɭɥɢɪɨɜɤɨɣ ɢ 
ɷɤɫɰɟɧɬɪɢɤɨɜɨɣ ɛɥɨɤɢɪɨɜɤɨɣ;  

 ɡɚɳɢɬɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɩɢɥɵ ɞɨ 315 ɦɦ;  
 ɬɟɩɥɨɡɚɳɢɬɚ ɦɨɬɨɪɚ;  
 ɝɪɢɛɨɜɢɞɧɚɹ ɚɜɚɪɢɣɧɚɹ ɤɧɨɩɤɚ. 

 
Ɍɚɛɥɢɰɚ 28 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɮɨɪɦɚɬɧɨ-ɪɚɫɤɪɨɟɱɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ SC-32 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ Ɂɧɚɱɟɧɢɟ 
Ɇɚɤɫ. ɞɢɚɦɟɬɪ ɩɢɥɵ (ɛɟɡ ɩɨɞɪɟɡɧɨɣ ɩɢɥɵ), ɦɦ 350 
ɍɝɨɥ ɧɚɤɥɨɧɚ ɩɢɥɵ, ɝɪɚɞ 0-45 
Ⱦɢɚɦɟɬɪ ɩɨɞɪɟɡɧɨɣ ɩɢɥɵ, ɦɦ 120 
ɉɨɫɚɞɨɱɧɵɣ ɞɢɚɦɟɬɪ ɝɥɚɜɧɨɣ ɩɢɥɵ/ɩɨɞɪɟɡɧɨɣ, ɦɦ 30/20 
ȼɵɫɨɬɚ ɪɟɡɚ, ɦɦ 115 
ȼɵɫɨɬɚ ɪɟɡɚ ɩɪɢ 45°, ɦɦ 80 
ɒɢɪɢɧɚ ɪɟɡɚ ɦɟɠɞɭ ɩɢɥɨɣ ɢ ɭɩɨɪɧɨɣ ɥɢɧɟɣɤɨɣ, ɦɦ 1050 
ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɩɢɥɵ, ɨɛ/ɦɢɧ 4000 
ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɩɨɞɪɟɡɧɨɣ ɩɢɥɵ, ɨɛ/ɦɢɧ 8000 
Ɇɨɳɧɨɫɬɶ ɦɨɬɨɪɚ, ɤȼɬ 4 
Ɋɚɡɦɟɪ ɚɥɸɦɢɧɢɟɜɨɣ ɤɚɪɟɬɤɢ, ɦɦ 330x3200 
Ⱦɥɢɧɚ ɪɟɡɚ ɫ ɤɚɪɟɬɤɨɣ 3200, ɦɦ 3220 
Ⱦɥɢɧɚ ɪɟɡɚ ɫ ɤɚɪɟɬɤɨɣ 2600, ɦɦ 2650 
Ⱦɢɚɦɟɬɪ ɚɫɩɢɪɚɰɢɨɧɧɵɯ ɨɬɜɟɪɫɬɢɣ, ɦɦ 60 ɢ 100 
Ɋɚɡɦɟɪ ɮɨɪɦɚɬɧɨɣ ɤɚɪɟɬɤɢ, ɦɦ 640x1070 
ɍɩɚɤɨɜɨɱɧɵɣ ɪɚɡɦɟɪ, ɦɦ 3400ɯ1200ɯ1000 
ȼɟɫ ɧɟɬɬɨ, ɤɝ 580 
Ƚɚɛɚɪɢɬɧɵɣ ɪɚɡɦɟɪ, ɦɦ 3300ɯ3500ɯ870 

 
ɉɪɢ ɢɡɝɨɬɨɜɥɟɧɢɢ ɦɟɛɟɥɢ, ɨɩɟɪɚɰɢɹ ɩɨ ɫɜɟɪɥɟɧɢɸ ɨɬɜɟɪɫɬɢɣ ɜ ɞɟɬɚɥɹɯ 

ɡɚɧɢɦɚɟɬ ɫɥɟɞɭɸɳɟɟ ɩɨ ɡɧɚɱɢɦɨɫɬɢ ɦɟɫɬɨ ɩɨɫɥɟ ɢɯ ɪɚɫɩɢɥɨɜɤɢ. 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢ ɫɜɟɪɥɟɧɢɟ ɨɬɜɟɪɫɬɢɣ ɜ ɅȾɋɉ ɦɚɥɨ ɱɟɦ ɨɬɥɢɱɚɟɬɫɹ ɨɬ 
ɫɜɟɪɥɟɧɢɹ ɞɪɭɝɢɯ ɦɚɬɟɪɢɚɥɨɜ ɩɪɢɦɟɧɹɟɦɵɯ ɜ ɦɟɛɟɥɶɧɨɦ ɩɪɨɢɡɜɨɞɫɬɜɟ. 
ɏɚɪɚɤɬɟɪɢɡɭɸɬ ɤɚɱɟɫɬɜɟɧɧɨ ɜɵɩɨɥɧɟɧɧɨɟ ɨɬɜɟɪɫɬɢɟ ɬɪɢ ɨɫɧɨɜɧɵɯ ɩɨɤɚɡɚɬɟɥɹ 
— ɨɬɫɭɬɫɬɜɢɟ ɫɤɨɥɨɜ ɧɚ ɜɯɨɞɟ ɫɜɟɪɥɚ ɜ ɡɚɝɨɬɨɜɤɭ, ɱɢɫɬɵɣ ɫɪɟɡ ɜɧɭɬɪɢ 
ɨɬɜɟɪɫɬɢɹ, ɨɬɫɭɬɫɬɜɢɟ ɫɤɨɥɨɜ ɧɚ ɜɵɯɨɞɟ ɫɜɟɪɥɚ ɢɡ ɡɚɝɨɬɨɜɤɢ. 

Ⱦɥɹ ɫɜɟɪɥɟɧɢɹ ɨɬɜɟɪɫɬɢɣ ɧɟɛɨɥɶɲɨɝɨ ɞɢɚɦɟɬɪɚ ɜ ɅȾɋɉ ɢ ɞɪɭɝɢɯ 
ɫɨɞɟɪɠɚɳɢɯ ɞɟɪɟɜɨ ɦɚɬɟɪɢɚɥɚɯ ɫɭɳɟɫɬɜɭɸɬ ɫɩɟɰɢɚɥɶɧɵɟ ɫɜɟɪɥɚ. Ɉɫɨɛɟɧɧɨɫɬɶ 
ɞɚɧɧɵɯ ɫɜɟɪɢɥ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ ɫɜɟɪɥɟɧɢɹ ɞɪɟɜɟɫɢɧɵ, ɡɚɤɥɸɱɚɟɬɫɹ ɜ 
ɫɩɨɫɨɛɟ ɢɯ ɡɚɬɨɱɤɢ. ɋɜɟɪɥɨ ɩɨ ɞɟɪɟɜɭ ɢɦɟɟɬ ɮɨɪɦɭ ɬɪɟɡɭɛɰɚ, ɝɞɟ ɫɪɟɞɧɹɹ ɱɚɫɬɶ 
ɫɥɭɠɢɬ ɞɥɹ ɰɟɧɬɪɨɜɤɢ ɫɜɟɪɥɚ, ɚ ɛɨɤɨɜɵɟ ɩɨɞɪɟɡɚɸɬ ɦɚɬɟɪɢɚɥ. Ʉɪɨɦɟ ɬɨɝɨ, ɧɚ 
ɜɵɯɨɞɟ ɫɜɟɪɥɚ ɢɡ ɡɚɝɨɬɨɜɤɢ ɧɟɨɛɯɨɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɨɞɤɥɚɞɤɭ. 

ȼ ɫɬɨɥɟɲɧɢɰɟ ɩɚɪɬɵ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɫɜɟɪɥɢɬɶ 4 ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɨɬɜɟɪɫɬɢɹ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɩɨ 75 ɦɦ ɨɬ ɞɥɢɧɧɨɣ ɫɬɨɪɨɧɵ ɢ ɩɨ 67 ɦɦ ɨɬ ɤɨɪɨɬɤɨɣ 
ɫɬɨɪɨɧɵ. Ɋɟɛɪɨ ɠɟɫɬɤɨɫɬɢ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɫɜɟɪɥɢɬɶ ɬɚɤɠɟ ɜ 4 ɦɟɫɬɚɯ. ɉɨ 5 ɦɦ 
ɨɬ ɤɨɪɨɬɤɨɣ ɫɬɨɪɨɧɵ ɢ ɩɨ 15 ɦɦ ɨɬ ɞɥɢɧɧɨɣ ɫɬɨɪɨɧɵ. 

ȼ ɞɚɧɧɨɦ ɩɪɨɢɡɜɨɞɫɬɜɟ ɛɭɞɟɦ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɜɟɪɥɢɥɶɧɨ-ɩɪɢɫɚɞɨɱɧɵɣ 
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ɫɬɚɧɨɤ MZ7121U, ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɨɬɨɪɨɝɨ ɦɨɠɧɨ ɭɜɢɞɟɬɶ ɜ 
ɬɚɛɥɢɰɟ 29. 
 
Ɍɚɛɥɢɰɚ 29 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɜɟɪɥɢɥɶɧɨ-ɩɪɢɫɚɞɨɱɧɨɝɨ ɫɬɚɧɤɚ 
MZ7121U 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ Ɂɧɚɱɟɧɢɟ 
Ʉɨɥɢɱɟɫɬɜɨ ɫɜɟɪɥɢɥɶɧɵɯ ɝɨɥɨɜɨɤ, ɲɬ. 21 
Ʉɨɥɢɱɟɫɬɜɨ ɫɜɟɪɥɢɥɶɧɵɯ ɬɪɚɜɟɪɫ, ɲɬ. 1 
Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɤɪɚɣɧɢɦɢ ɫɜɟɪɥɢɥɶɧɵɦɢ ɝɨɥɨɜɤɚɦɢ, ɦɦ 640 
ɇɚɤɥɨɧ ɫɜɟɪɥɢɥɶɧɨɣ ɬɪɚɜɟɪɫɵ 0-900 
ɇɚɢɛɨɥɶɲɚɹ ɝɥɭɛɢɧɚ ɫɜɟɪɥɟɧɢɹ, ɦɦ 60 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɞɢɚɦɟɬɪ ɫɜɟɪɥɟɧɢɹ, ɦɦ 
ɮ 35 (ɩɪɢ 1 ɫɜɟɪɥɟ) 

ɮ 13 (ɩɪɢ ɧɟɫɤɨɥɶɤɢɯ) 
Ɋɚɡɦɟɪɵ ɫɬɨɥɚ, ɦɦ 870x350 
Ɇɚɤɫɢɦɚɥɶɧɚɹ ɬɨɥɳɢɧɚ ɡɚɝɨɬɨɜɤɢ, ɦɦ 70 
Ɍɪɟɛɭɟɦɨɟ ɩɧɟɜɦɚɬɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ, ɚɬɦ 6 
ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɫɜɟɪɥɢɥɶɧɨɣ ɝɨɥɨɜɤɢ, ɨɛ./ɦɢɧ 2800 
Ɇɨɳɧɨɫɬɶ, ɤȼɬ 1,5 
Ƚɚɛɚɪɢɬɵ, ɦɦ 900x1250x1200 
Ɇɚɫɫɚ, ɤɝ 200 

 
ɋɥɟɞɭɸɳɢɣ ɷɬɚɩ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɬɨɥɟɲɧɢɰɵ ɢ ɪɟɛɪɚ ɠɟɫɬɤɨɫɬɢ – 

ɤɪɨɦɥɟɧɢɟ ɅȾɋɉ. Ⱦɥɹ ɨɛɥɢɰɨɜɵɜɚɧɢɹ ɤɪɨɦɨɤ ɦɟɛɟɥɶɧɵɯ ɳɢɬɨɜ ɩɪɢɦɟɧɹɟɬɫɹ 
ɫɬɚɧɨɤ MF50S, ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɨɬɨɪɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 30. 
ɉɪɢɤɥɟɢɜɚɧɢɟ ɜɟɞɟɬɫɹ ɩɪɢ ɪɭɱɧɨɣ ɩɨɞɚɱɟ ɡɚɝɨɬɨɜɤɢ. ɉɨɞɚɱɚ ɤɪɨɦɨɱɧɨɝɨ 
ɦɚɬɟɪɢɚɥɚ ɜ ɡɨɧɭ ɩɪɢɤɥɟɢɜɚɧɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɢɡ ɦɚɝɚɡɢɧɚ. 

 
Ɍɚɛɥɢɰɚ 30 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɪɨɦɤɨɨɛɥɢɰɨɜɨɱɧɨɝɨ ɫɬɚɧɤɚ 
MF50S 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ Ɂɧɚɱɟɧɢɟ 
Ɍɨɥɳɢɧɚ ɨɛɪɚɛɚɬɵɜɚɟɦɨɣ ɩɥɢɬɵ, ɦɦ 15-50 
Ɍɨɥɳɢɧɚ ɤɪɨɦɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɦɦ 0,3-3,0 
Ɋɚɞɢɭɫ ɤɪɢɜɢɡɧɵ ɨɛɪɚɛɚɬɵɜɚɟɦɨɣ ɞɟɬɚɥɢ 
(ɧɚɢɦɟɧɶɲɢɣ), ɦɦ 

20 

ɋɤɨɪɨɫɬɶ ɩɨɞɚɱɢ ɤɪɨɦɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ 
(ɛɟɫɫɬɭɩɟɧɱɚɬɚɹ), ɦ/ɦɢɧ 

8 

ɇɚɤɥɨɧ ɪɚɛɨɱɟɝɨ ɫɬɨɥɚ, ɝɪɚɞ 0-45 
Ɍɟɦɩɟɪɚɬɭɪɚ ɧɚɝɪɟɜɚ (ɧɚɢɛɨɥɶɲɚɹ), 0ɋ 250 
Ɇɨɳɧɨɫɬɶ ɧɚɝɪɟɜɚɬɟɥɟɣ, ɤȼɬ 1,5 
Ɇɨɳɧɨɫɬɶ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɩɨɞɚɱɢ 
ɤɪɨɦɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɤȼɬ 

0,14 

Ɉɛɳɚɹ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ, ɤȼɬ 1,64 
Ɋɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ ɜ ɩɧɟɜɦɨɫɢɫɬɟɦɟ, Ɇɉɚ 
(ɤɝ/ɫɦ2) 

0,6-0,8 (6-8) 

Ƚɚɛɚɪɢɬɵ, ɦɦ 2000ɯ950ɯ1150 
Ɇɚɫɫɚ, ɤɝ 250 



41 
 

2.4 ɉɪɨɢɡɜɨɞɫɬɜɨ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɤɚɪɤɚɫɚ 
 
Ɇɟɬɚɥɥɨɤɚɪɤɚɫ – ɷɬɨ ɨɫɧɨɜɚ ɢɡ ɦɟɬɚɥɥɚ, ɤɨɬɨɪɚɹ ɞɟɥɚɟɬ ɥɸɛɭɸ ɦɟɛɟɥɶ 

ɩɪɨɱɧɨɣ ɢ ɭɫɬɨɣɱɢɜɨɣ.  
ȼ ɞɚɧɧɨɦ ɩɪɨɢɡɜɨɞɫɬɜɟ ɛɭɞɟɦ ɢɫɩɨɥɶɡɨɜɚɬɶ ɦɟɬɚɥɥɢɱɟɫɤɢɣ ɤɚɪɤɚɫ, 

ɤɨɬɨɪɵɣ ɢɡɝɨɬɚɜɥɢɜɚɟɬɫɹ ɢɡ ɩɪɨɮɢɥɶɧɨɣ ɬɪɭɛɵ ɤɜɚɞɪɚɬɧɨɝɨ ɫɟɱɟɧɢɹ.  
ɉɪɨɮɢɥɶɧɚɹ ɬɪɭɛɚ — ɷɬɨ ɩɨɥɨɟ ɬɪɭɛɨɩɪɨɤɚɬɧɨɟ ɢɡɞɟɥɢɟ, ɢɦɟɸɳɟɟ ɥɸɛɨɟ 

ɫɟɱɟɧɢɟ, ɤɪɨɦɟ ɤɪɭɝɥɨɝɨ.  
ɉɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɲɤɨɥɶɧɵɯ ɩɚɪɬ ɬɪɟɛɭɟɬɫɹ ɩɨɥɭɱɢɬɶ ɢɡ 1 ɞɥɢɧɧɨɣ 

ɬɪɭɛɵ ɧɟɫɤɨɥɶɤɨ ɤɨɪɨɬɤɢɯ. Ⱦɥɹ ɷɬɨɝɨ ɩɪɢɦɟɧɹɟɬɫɹ ɫɩɟɰɢɚɥɶɧɵɣ 
ɢɧɫɬɪɭɦɟɧɬ – ɬɪɭɛɨɪɟɡ ɞɥɹ ɫɬɚɥɶɧɵɯ ɬɪɭɛ. ȼ ɬɚɛɥɢɰɟ 31 ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɪɚɡɦɟɪɵ ɢ ɤɨɥɢɱɟɫɬɜɨ ɨɬɪɟɡɤɨɜ ɩɪɨɮɢɥɶɧɵɯ ɬɪɭɛ. 

 
Ɍɚɛɥɢɰɚ 31 - Ɋɚɡɦɟɪɵ ɢ ɤɨɥɢɱɟɫɬɜɨ ɨɬɪɟɡɤɨɜ ɬɪɭɛ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɲɤɨɥɶɧɵɯ ɩɚɪɬ 

Ɉɬɪɟɡɨɤ ɬɪɭɛɵ, ɦɦ Ʉɨɥɢɱɟɫɬɜɨ 
400 4 
684 2 
1090 2 

 
ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɞɥɹ ɪɟɡɤɢ ɬɪɭɛ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɢɫɤɨɜɵɣ ɨɬɪɟɡɧɨɣ 

ɫɬɚɧɨɤ MACC Ʉ225.  
Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɢɫɤɨɜɨɝɨ ɨɬɪɟɡɧɨɝɨ ɫɬɚɧɤɚ ɆȺɋɋ Ʉ225 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 32 
 

Ɍɚɛɥɢɰɚ 32 - Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɢɫɤɨɜɨɝɨ ɨɬɪɟɡɧɨɝɨ ɫɬɚɧɤɚ MACC 
Ʉ225 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ Ɂɧɚɱɟɧɢɟ 
ɉɨɫɬɚɜɳɢɤ Ɇɚɫɫ 
ɋɬɪɚɧɚ-ɩɪɨɢɡɜɨɞɢɬɟɥɶ ɂɬɚɥɢɹ 
Ɍɢɩ ɩɪɢɜɨɞɚ ɗɥɟɤɬɪɢɱɟɫɤɢɣ 
ɋɤɨɪɨɫɬɶ ɜɪɚɳɟɧɢɹ, ɨɛ/ɦɢɧ 52 
Ⱦɢɚɦɟɬɪ ɮɪɟɡɵ, ɦɦ 225 
Ɋɟɡɤɚ ɬɪɭɛɵ ɩɨɞ 90ɨ, ɦɦ 65 
Ɋɟɡɤɚ ɤɜɚɞɪɚɬɧɨɝɨ ɩɪɨɮɢɥɹ ɩɨɞ 90ɨ, ɦɦ 55ɯ55 
Ɋɟɡɤɚ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɩɪɨɮɢɥɹ ɩɨɞ 90ɨ, ɦɦ 70ɯ45 
Ɋɟɡɤɚ ɬɪɭɛɵ ɩɨɞ 45ɨ, ɦɦ 60 
Ɋɟɡɤɚ ɤɜɚɞɪɚɬɧɨɝɨ ɩɪɨɮɢɥɹ ɩɨɞ 45ɨ, ɦɦ 50ɯ50 
Ɋɟɡɤɚ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɩɪɨɮɢɥɹ ɩɨɞ 45ɨ, ɦɦ 60ɯ40 
ȼɟɫ, ɤɝ 41 
ɗɥɟɤɬɪɨɩɢɬɚɧɢɟ, ȼ/Ƚɰ 220/50 
ɉɨɬɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫɬɶ, ɤȼɬ 0,75 

 
ɉɪɨɫɬɟɣɲɢɣ ɬɪɭɛɨɪɟɡ ɞɥɹ ɫɬɚɥɶɧɵɯ ɬɪɭɛ ɫɨɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɢɯ 

ɷɥɟɦɟɧɬɨɜ: 
 ɪɟɠɭɳɢɣ ɪɨɥɢɤ, ɤɨɬɨɪɵɣ ɦɨɠɟɬ ɛɵɬɶ ɪɚɡɧɵɯ ɬɢɩɨɜ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
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ɨɫɨɛɟɧɧɨɫɬɟɣ ɬɪɭɛɵ, ɤɨɬɨɪɭɸ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɪɚɡɪɟɡɚɬɶ; 
 ɮɢɤɫɚɬɨɪ ɞɥɹ ɠɟɫɬɤɨɝɨ ɤɪɟɩɥɟɧɢɹ ɪɨɥɢɤɚ ɤ ɪɚɦɟ ɢ ɤɨɪɩɭɫ ɞɥɹ ɟɝɨ 

ɪɚɡɦɟɳɟɧɢɹ; 
 ɪɭɤɨɹɬɤɚ ɩɨɞɚɱɢ – ɫ ɟɟ ɩɨɦɨɳɶɸ ɫɨɜɟɪɲɚɟɬɫɹ ɜɪɚɳɟɧɢɟ ɢ ɪɟɡɤɚ ɬɪɭɛɵ. 
ɇɚ ɫɬɚɧɤɟ ɜɵɩɨɥɧɹɸɬɫɹ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɵɟ ɪɚɡɪɟɡɵ ɬɪɭɛ. ɋɚɦɨ ɢɡɞɟɥɢɟ 

ɩɪɢ ɷɬɨɦ ɨɫɬɚɟɬɫɹ ɪɨɜɧɨɣ, ɱɬɨ ɢɦɟɟɬ ɛɨɥɶɲɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɞɚɥɶɧɟɣɲɟɣ ɪɚɛɨɬɵ 
ɫ ɧɢɦ.  

Ⱦɢɫɤɨɜɵɣ ɫɬɚɧɨɤ ɞɨɥɠɟɧ ɛɵɬɶ ɪɚɡɦɟɳɟɧ ɧɚ ɪɨɜɧɨɦ ɢ ɧɚɞɟɠɧɨɦ 
ɨɫɧɨɜɚɧɢɢ, ɤɨɬɨɪɨɟ ɢɦɟɟɬ ɫɴɟɦɧɵɟ ɤɪɟɩɥɟɧɢɹ. Ⱦɥɹ ɩɪɨɱɧɨɣ ɮɢɤɫɚɰɢɢ 
ɦɚɬɟɪɢɚɥɚ, ɤɨɬɨɪɵɣ ɧɟɨɛɯɨɞɢɦɨ ɪɚɡɪɟɡɚɬɶ ɞɨɥɠɧɵ ɛɵɬɶ 
ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɬɢɫɤɢ ɢ ɠɟɫɬɤɢɣ ɭɩɨɪ. ɉɟɪɟɞɚɱɚ ɜɪɚɳɚɬɟɥɶɧɨɝɨ ɞɜɢɠɟɧɢɹ ɨɬ 
ɷɥɟɤɬɪɨɦɨɬɨɪɚ ɤ ɪɟɠɭɳɟɦɭ ɷɥɟɦɟɧɬɭ ɩɪɨɢɫɯɨɞɢɬ ɱɟɪɟɡ ɡɭɛɱɚɬɨɟ ɢɥɢ ɪɟɦɟɧɧɨɟ 
ɫɨɟɞɢɧɟɧɢɟ.  

ɉɪɨɰɟɫɫ ɨɬɪɟɡɚɧɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɡɚ ɫɱɟɬ ɨɩɭɫɤɚɧɢɹ ɩɢɥɶɧɨɝɨ ɞɢɫɤɚ ɤ 
ɩɨɜɟɪɯɧɨɫɬɢ ɨɛɪɚɛɚɬɵɜɚɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ. ɗɬɨ ɩɪɢɜɨɞɢɬ ɤ ɮɨɪɦɢɪɨɜɚɧɢɸ ɪɟɡɚ 
[3]. 

Ⱦɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɲɤɨɥɶɧɵɯ ɩɚɪɬ ɧɟɨɛɯɨɞɢɦɨ ɜ ɨɬɪɟɡɤɚɯ ɬɪɭɛɵ ɪɚɡɦɟɪɨɦ 
400 ɦɦ ɩɪɨɛɢɬɶ ɩɨ 2 ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɬɜɟɪɫɬɢɹ. Ɉɬɜɟɪɫɬɢɹ ɞɨɥɠɧɵ 
ɧɚɯɨɞɢɬɶɫɹ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 50 ɦɦ ɨɬ ɤɪɚɹ ɫ ɤɚɠɞɨɣ ɫɬɨɪɨɧɵ. ȼ ɨɬɪɟɡɤɚɯ ɩɨ 684 
ɦɦ – ɩɨ 2 ɨɬɜɟɪɫɬɢɹ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 15 ɦɦ ɫ ɜɟɪɯɧɟɝɨ ɤɪɚɹ ɢ 299 ɦɦ ɨɬ ɧɢɠɧɟɝɨ 
ɤɪɚɹ. 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɨɬɜɟɪɫɬɢɹ ɩɪɨɛɢɜɚɸɬɫɹ ɫ ɩɨɦɨɳɶɸ ɫɬɚɧɤɚ Ɋ80, 
ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɨɬɨɪɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 33. 
 
Ɍɚɛɥɢɰɚ 33 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɬɚɧɤɚ Ɋ80 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ Ɂɧɚɱɟɧɢɟ 
№. ɐɢɥɢɧɞɪɨɜ 1 
№. Ɉɛɪɚɛɚɬɵɜɚɟɦɵɯ ɫɬɨɪɨɧ ɨɬ 1 ɞɨ 2 
Ɍɢɩ ɨɬɜɟɪɫɬɢɣ ɫɤɜɨɡɧɨɟ / ɝɥɭɯɨɟ 
ɏɨɞ ɩɭɚɧɫɨɧɚ 100 ɦɦ ɪɟɝɭɥɢɪɭɟɦɵɣ ɫ ɞɢɫɩɥɟɹ 
ȼɵɪɭɛɧɨɟ ɭɫɢɥɢɟ 150 kN 
Ɇɢɧɢɦɚɥɶɧɨɟ ɫɟɱɟɧɢɟ 25ɯ25 ɦɦ 
Ɇɚɤɫɢɦɚɥɶɧɨɟ ɫɟɱɟɧɢɟ 80x80 ɦɦ 
Ɇɚɤɫɢɦɚɥɶɧɚɹ ɞɥɢɧɚ 3000 ɦɦ 
Ⱦɜɢɝɚɬɟɥɶ Brushless 
ɫɤɨɪɨɫɬɶ ɩɨɡɢɰɢɨɧɢɪɨɜɚɧɢɹ 60 ɦ/ɦɢɧ 
Ɍɨɱɧɨɫɬɶ ɩɨɡɢɰɢɨɧɢɪɨɜɚɧɢɹ +/- 0,2 ɦɦ ɧɚ 3000 ɦɦ 
Ⱥɜɬɨɦɚɬɢɱɟɫɤɨɟ ɡɚɝɪɭɡɨɱɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɞɚ, ɩɨ ɬɪɟɛɨɜɚɧɢɸ 
ɐɢɮɪɨɜɨɟ ɭɩɪɚɜɥɟɧɢɟ Fagor Siemens S7 
ɉɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ ɢɡ ɨɮɢɫɚ ɧɟɬ ɞɚ 

ȿɦɤɨɫɬɶ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɩɚɦɹɬɢ 
99 

ɩɪɨɝɪɚɦɦ 
> 99 

ɩɪɨɝɪɚɦɦ 
ɋɨɟɞɢɧɟɧɢɟ ɫ Internet ɧɟɬ ɞɚ 
Ɍɟɥɟɫɟɪɜɢɫ / ɞɢɫɬɚɧɰɢɨɧɧɚɹ ɞɢɚɝɧɨɫɬɢɤɚ ɧɟɬ ɞɚ 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 
1,5 ɦ/ɦɢɧ ɞɥɹ ɬɪɭɛ 

4 ɦ/ɦɢɧ ɞɥɹ ɩɪɨɮɢɥɟɣ 
Ɋɨɥɶɝɚɧɝ ɡɚɝɪɭɡɤɚ/ɜɵɡɝɪɭɡɤɚ ɬɪɭɛɵ ɞɚ 
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ɉɪɨɛɢɜɤɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɬɜɟɪɫɬɢɣ ɧɟɨɛɯɨɞɢɦɨ ɫɜɚɪɢɬɶ 
ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɸ. 

ɋɜɚɪɤɚ ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɣ — ɨɞɢɧ ɢɡ ɫɚɦɵɯ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ 
ɫɩɨɫɨɛɨɜ ɫɨɡɞɚɧɢɹ ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɣ. ɉɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɫɯɟɦɟ: ɤ 
ɬɪɭɛɚɦ ɞɥɢɧɨɣ ɩɨ 400 ɦɦ ɩɪɢɜɚɪɢɜɚɟɬɫɹ ɬɪɭɛɚ ɪɚɡɦɟɪɨɦ 684 ɦɦ, 
ɭɫɬɚɧɚɜɥɢɜɚɹɫɶ ɦɟɠɞɭ ɧɢɦɢ. Ɇɟɠɞɭ ɞɜɭɦɹ ɩɨɥɭɱɟɧɧɵɦɢ ɤɨɧɫɬɪɭɤɰɢɹɦɢ ɤ 
ɜɟɪɯɧɟɦɭ ɤɪɚɸ ɩɪɢɫɬɚɜɥɹɟɬɫɹ ɢ ɩɪɢɜɚɪɢɜɚɟɬɫɹ ɨɬɪɟɡɨɤ ɬɪɭɛɵ ɞɥɢɧɨɣ 1090 ɦɦ. 
Ɍɚɤɢɦ ɠɟ ɨɛɪɚɡɨɦ ɩɪɢɜɚɪɢɜɚɟɬɫɹ ɟɳɟ ɨɞɢɧ ɨɬɪɟɡɨɤ ɞɥɢɧɨɣ 1090 ɦɦ, ɧɨ ɧɚ 
ɪɚɫɫɬɨɹɧɢɢ 400 ɦɦ ɨɬ ɜɟɪɯɧɟɝɨ ɤɪɚɹ. 

ɋɜɚɪɤɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɫɬɨɥɟ ɞɥɹ ɫɜɚɪɤɢ ɦɚɪɤɢ ɋɆɆ-05 ɫɜɚɪɨɱɧɵɦ 
ɚɩɩɚɪɚɬɨɦ Helvi TP 220 Synergic PULSED. 

ɋɬɨɥ ɞɥɹ ɫɜɚɪɤɢ ɋɆɆ-05 ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɟ ɞɨɫɬɨɢɧɫɬɜɚ: 
 ɫɜɚɪɨɱɧɨ-ɫɛɨɪɨɱɧɵɣ ɢɧɫɬɪɭɦɟɧɬ ɞɥɹ ɤɪɟɩɥɟɧɢɹ ɞɟɬɚɥɟɣ ɥɟɝɤɢɣ; 
 ɩɨ ɜɫɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫɜɚɪɨɱɧɨ-ɫɛɨɪɨɱɧɨɝɨ ɫɬɨɥɚ ɧɚɧɟɫɟɧɚ ɫɢɫɬɟɦɚ 

ɤɨɨɪɞɢɧɚɬ X/Y, ɛɥɚɝɨɞɚɪɹ ɱɟɦɭ ɞɨɫɬɢɝɚɟɬɫɹ ɛɨɥɟɟ ɬɨɱɧɨɟ ɩɨɡɢɰɢɨɧɢɪɨɜɚɧɢɟ 
ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɡɚɝɨɬɨɜɤɢ; 

 ɦɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɪɟɣɤɭ, ɜɵɩɨɥɧɟɧɧɭɸ ɢɡ ɫɟɪɨɝɨ 
ɱɭɝɭɧɚ, ɫɨɫɬɚɜɥɹɟɬ ɩɨɥɬɨɪɵ ɬɨɧɧɵ; 

 ɨɩɪɟɞɟɥɟɧɧɚɹ ɱɚɫɬɶ ɩɥɚɫɬɢɧ ɦɨɠɟɬ ɛɵɬɶ ɭɞɚɥɟɧɚ, ɩɨɫɥɟ ɱɟɝɨ 
ɩɟɪɟɭɫɬɚɧɨɜɥɟɧɚ ɡɚ ɩɪɟɞɟɥɚɦɢ ɮɢɤɫɢɪɭɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ, ɬɟɦ ɫɚɦɵɦ ɭɜɟɥɢɱɢɜ 
ɪɚɛɨɱɭɸ ɩɥɨɳɚɞɶ; 

 ɧɚɛɨɪɧɵɟ ɩɥɚɫɬɢɧɵ ɩɨɡɜɨɥɹɸɬ ɫɧɢɡɢɬɶ ɫɬɨɢɦɨɫɬɶ ɫɚɦɨɝɨ ɫɜɚɪɨɱɧɨ-
ɫɛɨɪɨɱɧɨɝɨ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ; 

 ɬɨɱɧɨɫɬɶ ɩɨɡɢɰɢɨɧɢɪɨɜɚɧɢɹ ɧɚɛɨɪɧɵɯ ɩɥɚɫɬɢɧ ɫɨɫɬɚɜɥɹɟɬ 0,05 
ɦɢɥɥɢɦɟɬɪɨɜ; 

 ɢɡɦɟɧɟɧɢɹ ɜɵɫɨɬɵ ɩɨɞɴɟɦɚ ɫɜɚɪɨɱɧɨ-ɫɛɨɪɨɱɧɨɝɨ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ 
ɩɨɡɜɨɥɹɟɬ ɞɨɫɬɢɱɶ ɛɨɥɶɲɟɝɨ ɭɞɨɛɫɬɜɚ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬ; 

 ɩɪɨɫɬɚɹ ɡɚɦɟɧɚ ɩɥɚɫɬɢɧɵ ɜ ɫɥɭɱɚɟ ɜɵɯɨɞɚ ɢɡ ɫɬɪɨɹ ɨɞɧɨɣ ɢɡ ɧɢɯ; 
 ɫɧɢɠɟɧɢɟ ɫɪɨɤɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɩɨɫɬɚɜɤɢ ɫɜɚɪɨɱɧɨ-ɫɛɨɪɨɱɧɵɯ 

ɭɫɬɪɨɣɫɬɜ ɩɭɬɟɦ ɧɚɥɢɱɢɹ ɩɥɚɫɬɢɧ. 
Helvi TP 220 Synergic PULSED - ɷɬɨ ɢɧɜɟɪɬɨɪɧɵɣ ɫɜɚɪɨɱɧɵɣ ɢɫɬɨɱɧɢɤ ɫ 

ɩɨɞɤɥɸɱɟɧɢɟɦ 220 ȼ. Ⱦɚɠɟ ɧɚ ɦɚɤɫɢɦɚɥɶɧɨɦ ɬɨɤɟ ɜ ɥɸɛɨɦ ɢɡ ɪɟɠɢɦɨɜ ɨɧ 
ɩɨɬɪɟɛɥɹɟɦ ɜɫɟɝɨ 5,5 ɤȼɬ, ɚ ɷɬɨ ɡɧɚɱɢɬ, ɱɬɨ ɟɝɨ ɦɨɠɧɨ ɩɨɞɤɥɸɱɚɬɶ ɤ ɛɵɬɨɜɨɣ 
ɪɨɡɟɬɤɟ. Ʉɪɨɦɟ ɬɨɝɨ, ɜ ɚɩɩɚɪɚɬɟ ɭɫɬɚɧɨɜɥɟɧ ɛɥɨɤ ɤɨɦɩɟɧɫɚɰɢɢ ɜɯɨɞɧɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ, ɱɬɨ ɩɨɡɜɨɥɢɬ ɩɨɞɤɥɸɱɢɬɶ ɢɧɜɟɪɬɨɪ ɤ ɛɟɧɡɢɧɨɜɨɦɭ ɢɥɢ 
ɞɢɡɟɥɶɧɨɦɭ ɝɟɧɟɪɚɬɨɪɭ. Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɜɚɪɨɱɧɨɝɨ ɚɩɩɚɪɚɬɚ 
Helvi TP 220 Synergic PULSED ɨɛɨɡɧɚɱɟɧɵ ɜ ɬɚɛɥɢɰɟ 34. 

Ⱥɩɩɚɪɚɬ ɦɨɠɟɬ ɫɜɚɪɢɜɚɬɶ ɦɟɬɚɥɥɵ ɜ ɬɪɟɯ ɪɟɠɢɦɚɯ: 
 MMA (ɪɭɱɧɚɹ ɞɭɝɨɜɚɹ ɫɜɚɪɤɚ), 
 TIG (ɚɪɝɨɧɨɞɭɝɨɜɚɹ ɫɜɚɪɤɚ DC), 
 MIG/MAG (ɩɨɥɭɚɜɬɨɦɚɬɢɱɟɫɤɚɹ ɫɜɚɪɤɚ). 
Ɉɛɨɪɭɞɨɜɚɧɢɟ ɪɚcɫɱɢɬɚɧɨ ɧɚ ɞɥɢɬɟɥɶɧɵɟ ɪɟɠɢɦɵ ɪɚɛɨɬɵ (2 -3 ɫɦɟɧɵ). 
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Ɍɚɛɥɢɰɚ 34 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɜɚɪɨɱɧɨɝɨ ɚɩɩɚɪɚɬɚ Helvi TP 220 
Synergic PULSED 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ Ɂɧɚɱɟɧɢɟ 
Ɍɢɩ ɚɩɩɚɪɚɬɚ Ɇɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɵɣ 
ɇɚɩɪɹɠɟɧɢɟ, ȼ. 220 
Ɇɨɳɧɨɫɬɶ, ɤȼɬ 5,5 
Ɍɢɩɵ ɫɜɚɪɤɢ MMA / TIG / MIG 
ɇɚɩɪɹɠɟɧɢɟ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ MMA, ȼ 65 
ɇɚɩɪɹɠɟɧɢɟ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ TIG, ȼ 65 
ɇɚɩɪɹɠɟɧɢɟ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ MIG, ȼ 13 - 35 
Ⱦɢɚɩɚɡɨɧ ɫɜɚɪɨɱɧɨɝɨ ɬɨɤɚ MMA, ȼ 5 - 200 
Ⱦɢɚɩɚɡɨɧ ɫɜɚɪɨɱɧɨɝɨ ɬɨɤɚ TIG, ȼ 5 - 200 
Ⱦɢɚɩɚɡɨɧ ɫɜɚɪɨɱɧɨɝɨ ɬɨɤɚ MIG, ȼ 5 - 200 
Ɍɨɤ ɩɪɢ ɉȼ 35% MMA, A 200 
Ɍɨɤ ɩɪɢ ɉȼ 100% MMA, A 120 
Ɍɨɤ ɩɪɢ ɉȼ 35% TIG, A 200 
Ɍɨɤ ɩɪɢ ɉȼ 100% TIG, A 120 
Ɍɨɤ ɩɪɢ ɉȼ 35% MIG, A 200 
Ɍɨɤ ɩɪɢ ɉȼ 35% MIG, A 140 
Ʉɨɥɢɱɟɫɬɜɨ ɪɨɥɢɤɨɜ ɜ ɩɨɞɚɸɳɟɦ 
ɦɟɯɚɧɢɡɦɟ, ɲɬ. 4 

Ⱦɢɚɦɟɬɪ ɩɪɨɜɨɥɨɤɢ, ɦɦ.ɞɥɹ MIG ɫɜɚɪɤɢ. 0,6 - 1,2 
Ⱦɢɚɦɟɬɪ ɷɥɟɤɬɪɨɞɚ, ɦɦ.ɞɥɹ MMA ɫɜɚɪɤɢ. 1,6 - 4,0 
Ʉɥɚɫɫ ɡɚɳɢɬɵ IP22S 
Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ, ɦɦ. 500 ɯ 280 ɯ 420 
Ɇɚɫɫɚ, ɤɝ. 16,2 

 
ɉɨɫɥɟ ɫɜɚɪɤɢ ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɢ ɧɟɨɛɯɨɞɢɦɨ ɡɚɱɢɫɬɢɬɶ ɫɜɚɪɧɵɟ ɲɜɵ. 

Ɉɬ ɩɪɚɜɢɥɶɧɨɣ ɢ ɬɨɱɧɨɣ ɨɛɪɚɛɨɬɤɢ ɫɜɚɪɧɨɝɨ ɲɜɚ ɢɡɞɟɥɢɹ ɡɚɜɢɫɢɬ ɨɱɟɧɶ ɦɧɨɝɨɟ 
– ɩɨ ɫɭɬɢ, ɷɬɨɬ ɮɚɤɬɨɪ ɜɥɢɹɟɬ ɧɚ ɩɪɨɞɚɜɚɟɦɨɫɬɶ ɢɡɞɟɥɢɹ ɢ ɬɨ, ɧɚɫɤɨɥɶɤɨ 
ɭɫɩɟɲɧɨ ɨɧɨ ɛɭɞɟɬ ɜɵɩɨɥɧɹɬɶ ɫɜɨɢ ɮɭɧɤɰɢɢ. 

Ⱦɥɹ ɡɚɱɢɫɬɤɢ ɫɜɚɪɧɵɯ ɲɜɨɜ ɢɫɩɨɥɶɡɭɟɬɫɹ ɢɧɫɬɪɭɦɟɧɬ GTB-2100LS 
(ɪɭɱɧɨɣ ɮɪɟɡɟɪ ɩɨ ɦɟɬɚɥɥɭ). Ɉɧ ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɟ ɞɨɫɬɨɢɧɫɬɜɚ: 

 ɩɨɡɜɨɥɹɟɬ ɪɟɝɭɥɢɪɨɜɚɬɶ ɜɵɫɨɬɭ ɨɞɧɢɦ ɧɚɠɚɬɢɟɦ; 
 ɨɫɧɚɳɟɧ ɞɜɭɦɹ ɧɚɩɪɚɜɥɹɸɳɢɦɢ ɫ ɦɨɳɧɵɦɢ ɦɚɝɧɢɬɚɦɢ ɞɥɢɧɨɣ 2,4 ɫɦ; 
 ɦɨɠɟɬ ɩɪɢɦɟɧɹɬɶɫɹ ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɪɚɡɥɢɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɜɤɥɸɱɚɹ 

ɫɬɚɥɶ ɢ ɧɟɪɠɚɜɟɸɳɭɸ ɫɬɚɥɶ; 
 ɜɟɫɢɬ 12 ɤɢɥɨɝɪɚɦɦ. 
ɉɨɫɥɟ ɡɚɱɢɫɬɤɢ ɫɜɚɪɧɵɯ ɲɜɨɜ ɫɥɟɞɭɟɬ ɩɨɤɪɚɫɤɚ ɦɟɬɚɥɥɨɤɚɪɤɚɫɚ. Ɉɧɚ 

ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɩɨɤɪɚɫɨɱɧɨɣ ɤɚɦɟɪɟ ɫ ɫɭɯɢɦ ɮɢɥɶɬɪɨɦ ɈɄɋ 0620.10 ɫ ɩɨɦɨɳɶɸ 
ɛɟɡɜɨɡɞɭɲɧɨɝɨ ɪɚɫɩɵɥɢɬɟɥɹ ɫɨ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɣ ɩɨɞɚɱɟɣ ɜɨɡɞɭɯɚ FinishPro II 
295. Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɚɦɟɪɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 35. 

ɋɬɚɧɞɚɪɬɧɚɹ ɤɨɦɩɥɟɤɬɚɰɢɹ:  
 ɫɢɫɬɟɦɚ ɚɫɩɢɪɚɰɢɢ; 
 ɛɨɤɨɜɵɟ ɫɬɟɧɵ; 
 ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɲɤɚɮ ɭɩɪɚɜɥɟɧɢɹ; 
 ɥɸɦɢɧɟɫɰɟɧɬɧɵɣ ɫɜɟɬɢɥɶɧɢɤ (ɜɨ ɜɡɪɵɜɨɛɟɡɨɩɚɫɧɨɦ ɢɫɩɨɥɧɟɧɢɢ); 
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 ɜɟɧɬɢɥɹɬɨɪ (ɜɨ ɜɡɪɵɜɨɡɚɳɢɳɟɧɧɨɦ ɢɫɩɨɥɧɟɧɢɢ); 
 ɤɨɦɩɥɟɤɬ ɮɢɥɶɬɪɨɜ ɢɡ ɧɟɬɤɚɧɵɯ ɦɚɬɟɪɢɚɥɨɜ; 
 ɤɨɦɩɥɟɤɬ ɮɢɥɶɬɪɨɜ-ɫɟɩɚɪɚɬɨɪɨɜ, ɩɪ-ɜɨ Ɏɪɚɧɰɢɢ. 
 

Ɍɚɛɥɢɰɚ 35 - Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɨɤɪɚɫɨɱɧɨɣ ɤɚɦɟɪɵ ɫ ɫɭɯɨɣ 
ɮɢɥɶɬɪɚɰɢɟɣ ɈɄɋ 0620.10 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ Ɂɧɚɱɟɧɢɟ 
Ⱦɥɢɧɚ ɪɚɛɨɱɟɣ ɡɨɧɵ, ɦɦ 6000 
Ƚɥɭɛɢɧɚ ɪɚɛɨɱɟɣ ɡɨɧɵ, ɦɦ 1370 
Ⱦɥɢɧɚ ɤɨɪɩɭɫɚ, ɦɦ 6100 
Ƚɥɭɛɢɧɚ ɤɨɪɩɭɫɚ, ɦɦ 2000 
ȼɵɫɨɬɚ ɤɨɪɩɭɫɚ, ɦɦ 3200 
ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɜɟɧɬɢɥɹɬɨɪɨɜ, ɦ3/ɱɚɫ 13400 
Ɇɨɳɧɨɫɬɶ ɜɟɧɬɢɥɹɬɨɪɚ, ɤȼɬ 2ɯ3 

 
Ɇɟɬɚɥɥɨɤɚɪɤɚɫ ɫɭɲɢɬɫɹ ɜ ɩɨɤɪɚɫɨɱɧɨɣ ɤɚɦɟɪɟ 40 ɦɢɧɭɬ, ɩɨɫɥɟ ɱɟɝɨ 

ɨɤɪɚɲɢɜɚɟɬɫɹ ɟɳɟ ɪɚɡ ɢ ɨɫɬɚɟɬɫɹ ɫɭɲɢɬɶɫɹ ɟɳɟ 60 ɦɢɧɭɬ.  
 

2.5 ɋɛɨɪɤɚ ɲɤɨɥɶɧɨɣ ɩɚɪɬɵ, ɭɩɚɤɨɜɤɚ ɢ ɯɪɚɧɟɧɢɟ ɝɨɬɨɜɨɣ ɩɪɨɞɭɤɰɢɢ 
 
ɋɛɨɪɤɚ ɲɤɨɥɶɧɨɣ ɩɚɪɬɵ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɢ ɧɚɥɢɱɢɢ ɝɨɬɨɜɨɝɨ 

ɦɟɬɚɥɥɨɤɚɪɤɚɫɚ, ɫɬɨɥɟɲɧɢɰɵ ɢ ɪɟɛɪɚ ɠɟɫɬɤɨɫɬɢ. Ⱦɚɧɧɵɟ ɫɨɫɬɚɜɧɵɟ ɱɚɫɬɢ 
ɩɪɢɫɨɟɞɢɧɹɸɬɫɹ ɫ ɩɨɦɨɳɶɸ ɛɨɥɬɨɜ ɢ ɝɚɟɤ. ɗɬɨ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɩɨɦɨɳɶɸ 
ɝɚɟɱɧɨɝɨ ɤɥɸɱɚ ɩɨɞ 10 ɦɦ. ɉɨɫɥɟ ɷɬɨɝɨ ɧɚ ɦɟɬɚɥɥɨɤɚɪɤɚɫ ɧɚɞɟɜɚɸɬɫɹ 
ɩɥɚɫɬɢɤɨɜɵɟ ɡɚɝɥɭɲɤɢ. 

Ƚɨɬɨɜɵɟ ɲɤɨɥɶɧɵɟ ɩɚɪɬɵ ɭɩɚɤɨɜɵɜɚɸɬɫɹ ɫ ɩɨɦɨɳɶɸ ɫɬɪɟɬɱ-ɩɥɟɧɤɢ ɧɚ 
ɩɨɥɭɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɭɩɚɤɨɜɳɢɤɟ Ⱥ2-PRACTIC. 

 
Ɍɚɛɥɢɰɚ 36 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɨɥɭɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɚɤɨɜɳɢɤɚ 
Ⱥ2-PRACTIC 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ Ɂɧɚɱɟɧɢɟ 
Ⱦɢɚɦɟɬɪ ɩɨɜɨɪɨɬɧɨɝɨ ɫɬɨɥɚ 1500 ɦɦ 
Ɇɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ ɩɚɥɥɟɬɚ 2200 ɦɦ 
Ɇɚɤɫɢɦɚɥɶɧɚɹ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ 1500 ɤɝ 
ɋɤɨɪɨɫɬɶ ɜɪɚɳɟɧɢɹ ɩɨɜɨɪɨɬɧɨɝɨ ɫɬɨɥɚ 12 ɨɛ/ɦɢɧ 
ɉɚɪɚɦɟɬɪɵ ɪɚɫɯɨɞɧɨɝɨ ɦɚɬɟɪɢɚɥɚ: 
ɲɢɪɢɧɚ 
ɜɧɟɲɧɢɣ ɞɢɚɦɟɬɪ 
ɜɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ 

 
500 ɦɦ 
280 ɦɦ 
76 ɦɦ 

ɇɚɩɪɹɠɟɧɢɟ 380 ȼ 
 
ɉɨɫɥɟ ɭɩɚɤɨɜɤɢ ɝɨɬɨɜɚɹ ɩɪɨɞɭɤɰɢɹ ɨɬɩɪɚɜɥɹɟɬɫɹ ɧɚ ɯɪɚɧɟɧɢɟ ɧɚ ɫɤɥɚɞ.  
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3 Ɋɚɫɱɟɬ ɨɛɪɚɡɨɜɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɨɬ ɩɪɟɞɩɪɢɹɬɢɹ ɩɨ 
ɩɪɨɢɡɜɨɞɫɬɜɭ ɲɤɨɥɶɧɨɣ ɩɚɪɬɵ 
 

3.1 Ɋɚɫɱɟɬ ɨɛɪɚɡɨɜɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɨɬ 
ɧɟɨɪɝɚɧɢɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ 

 
3.1.1 Ɋɚɫɱɟɬ ɨɛɪɚɡɨɜɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɨɬ ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ 

ɬɪɚɧɫɩɨɪɬɚ 
 
Ɋɚɫɱɟɬ ɨɛɪɚɡɨɜɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɨɬ ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ 

ɬɪɚɧɫɩɨɪɬɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɦɟɬɨɞɢɤɟ [8]. 
● ȼɵɛɪɨɫ i-ɝɨ ɜɟɳɟɫɬɜɚ ɨɞɧɨɣ ɦɚɲɢɧɵ k-ɨɣ ɝɪɭɩɩɵ ɜ ɞɟɧɶ ɩɪɢ ɜɵɟɡɞɟ 

ɫ ɬɟɪɪɢɬɨɪɢɢ ɩɪɟɞɩɪɢɹɬɢɹ M'ik, ɢ ɜɨɡɜɪɚɬɟM''ik ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ: 
 
Ɇik

'  = (mnik ∙tn +mnpik ∙ tɩɪ + mgɜik∙tgɜ1 + mɯɯik ∙ tɯɯl) ∙ 10-6, ɬ , 

Ɇik
''  = (mɜik∙tgɜ2 +mɯɯik ∙ tɯɯl) ∙ 10-6, ɬ , 

 
ɝɞɟ mnik – ɭɞɟɥɶɧɵɣ ɜɵɛɪɨɫ i-ɝɨ ɜɟɳɟɫɬɜɚ ɩɭɫɤɨɜɵɦ ɞɜɢɝɚɬɟɥɟɦ, ɝ/ɦɢɧ (ɩɨ 
ɬɚɛɥɢɰɟ Ⱥ1); 

mnpik – ɭɞɟɥɶɧɵɣ ɜɵɛɪɨɫ i-ɝɨ ɜɟɳɟɫɬɜɚ ɩɪɢ ɩɪɨɝɪɟɜɟ ɞɜɢɝɚɬɟɥɹ ɦɚɲɢɧɵ k-
ɨɣ ɝɪɭɩɩɵ, ɝ/ɦɢɧ (ɩɨ ɬɚɛɥɢɰɟ Ⱥ2); 

mgɜik – ɭɞɟɥɶɧɵɣ ɜɵɛɪɨɫ i-ɝɨ ɜɟɳɟɫɬɜɚ ɩɪɢ ɞɜɢɠɟɧɢɢ ɦɚɲɢɧɵ k-ɨɣ ɝɪɭɩɩɵ 
ɩɨ ɬɟɪɪɢɬɨɪɢɢ ɫ ɭɫɥɨɜɧɨ ɩɨɫɬɨɹɧɧɨɣ ɫɤɨɪɨɫɬɶɸ, ɝ/ɦɢɧ (ɩɨ ɬɚɛɥɢɰɟ Ⱥ3); 

mxxik – ɭɞɟɥɶɧɵɣ ɜɵɛɪɨɫ i-ɝɨ ɤɨɦɩɨɧɟɧɬɚ ɩɪɢ ɪɚɛɨɬɟ ɞɜɢɝɚɬɟɥɹ ɧɚ ɯɨɥɨɫɬɨɦ 
ɯɨɞɭ, ɝ/ɦɢɧ (ɩɨ ɬɚɛɥɢɰɟ Ⱥ3); 

tn, tɩɪ – ɜɪɟɦɹ ɪɚɛɨɬɵ ɩɭɫɤɨɜɨɝɨ ɞɜɢɝɚɬɟɥɹ ɢ ɩɪɨɝɪɟɜɚ ɞɜɢɝɚɬɟɥɹ, ɦɢɧ (ɩɨ 
ɬɚɛɥɢɰɟ Ⱥ4); 

tgɜ1, tgɜ2 – ɜɪɟɦɹ ɞɜɢɠɟɧɢɹ ɦɚɲɢɧɵ ɩɨ ɬɟɪɪɢɬɨɪɢɢ ɩɪɢ ɜɵɟɡɞɟ ɢ ɜɨɡɜɪɚɬɟ, 
ɦɢɧ; 

tɯx1, txx2 – ɜɪɟɦɹ ɪɚɛɨɬɵ ɞɜɢɝɚɬɟɥɹ ɧɚ ɯɨɥɨɫɬɨɦ ɯɨɞɭ ɩɪɢ ɜɵɟɡɞɟ ɢ ɜɨɡɜɪɚɬɟ, 
ɦɢɧ, = 1 ɦɢɧ. 

● ȼɚɥɨɜɵɣ ɝɨɞɨɜɨɣ ɜɵɛɪɨɫ i-ɝɨ ɜɟɳɟɫɬɜɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 
Ɇi = ∑ (Ɇik

'  +Ɇik
'' ) ∙ Dɮɤ ∙ 10-6Ɋ

k=1 , ɬ/ɝɨɞ , 
 

ɝɞɟ Dɮɤ – ɫɭɦɦɚɪɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɞɧɟɣ ɪɚɛɨɬɵ k-ɨɣ ɝɪɭɩɩɵ ɜ ɪɚɫɱɟɬɧɵɣ ɩɟɪɢɨɞ 
ɝɨɞɚ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

Dɮɤ =Dɪ ∙Nk , 
 

ɝɞɟ Dp– ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ ɞɧɟɣ ɜ ɪɚɫɱɟɬɧɨɦ ɩɟɪɢɨɞɟ; 
Nk – ɫɪɟɞɧɟɟ ɤɨɥɢɱɟɫɬɜɨ ɚɜɬɨɦɨɛɢɥɟɣ k-ɨɣ ɝɪɭɩɩɵ, ɟɠɟɞɧɟɜɧɨ ɜɵɯɨɞɹɳɢɯ 

ɧɚ ɥɢɧɢɸ. 
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● Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɨɛɳɟɝɨ ɜɚɥɨɜɨɝɨ ɜɵɛɪɨɫɚ M°i ɜɚɥɨɜɵɟ ɜɵɛɪɨɫɵ 
ɨɞɧɨɢɦɟɧɧɵɯ ɜɟɳɟɫɬɜ ɩɨ ɩɟɪɢɨɞɚɦ ɝɨɞɚ ɫɭɦɦɢɪɭɸɬɫɹ: 

 
Ɇi

ɨ =Ɇi
ɬ +Ɇi

ɬ +Ɇi
ɬ, ɬ/ɝɨɞ . 

 
● Ɇɚɤɫɢɦɚɥɶɧɨ ɪɚɡɨɜɵɣ ɜɵɛɪɨɫ i-ɝɨ ɜɟɳɟɫɬɜɚ Gi ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɞɥɹ 

ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ ɩɨ ɮɨɪɦɭɥɟ: 
 

Gi = 
∑ (mnik  ∙ tn + mɩɪik ∙ tɩɪ + mɞɜik ∙tgɜ + mɯɯik  ∙ tɯɯ) ∙ N'kɊ

k=1

3600
, ɝ/ɫ , 

 
ɝɞɟ N’k – ɧɚɢɛɨɥɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ɚɜɬɨɦɨɛɢɥɟɣ, ɜɵɟɡɠɚɸɳɢɯ ɫɨ ɫɬɨɹɧɤɢ ɜ 
ɬɟɱɟɧɢɟ ɨɞɧɨɝɨ ɱɚɫɚ. 

ɉɪɟɞɩɪɢɹɬɢɟ ɪɚɛɨɬɚɟɬ ɩɨ ɩɹɬɢɞɧɟɜɧɨɣ ɪɚɛɨɱɟɣ ɧɟɞɟɥɟ (ɜɨɫɶɦɢɱɚɫɨɜɨɣ 
ɪɚɛɨɱɢɣ ɞɟɧɶ). Ɋɚɫɱɟɬ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɥɹ 3 ɩɟɪɢɨɞɨɜ ɝɨɞɚ: 

- ɬёɩɥɵɣ – 5 ɦɟɫɹɰɟɜ (Dɪ = 110 ɪɚɛɨɱɢɯ ɞɧɟɣ); 
- ɩɟɪɟɯɨɞɧɵɣ – 2 ɦɟɫɹɰɚ (Dɪ = 45 ɪɚɛɨɱɢɯ ɞɧɟɣ); 
- ɯɨɥɨɞɧɵɣ – 5 ɦɟɫɹɰɟɜ (Dɪ = 105 ɪɚɛɨɱɢɯ ɞɧɟɣ). 
ɋɚɦɨɫɜɚɥ ɄɚɦȺɁ 65115-Ⱥ4: ɤɚɬɟɝɨɪɢɹ 6 (ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ 219 

ɤȼɬ): 
Nk = 3,2 (ɫɪɟɞɧɟɟ ɤɨɥɢɱɟɫɬɜɨ ɦɚɲɢɧ ɜ ɞɟɧɶ); 
N'k = 0,4 (ɫɪɟɞɧɟɟ ɤɨɥɢɱɟɫɬɜɨ ɦɚɲɢɧ ɜ ɱɚɫ). 
ɚ) Ɋɚɫɱɟɬ CO: 
Ɍɟɩɥɵɣ ɩɟɪɢɨɞ: 
 
Ɇik

'  = (57  ∙ 1 + 6,3 ∙ 1 + 3,37 ∙ 1,58 + 6,31 ∙ 1) ∙ 10-6 = 74,93 ∙ 10-6 ɬ; 
Ɇik

''  = (3,37 ∙ 1,58 + 6,31 ∙ 1)∙ 10-6 = 11,63 ∙ 10-6 ɬ; 
Ɇi =ሺ74,93 + 11,63ሻ ∙ 110 ∙ 3,2 ∙ 10-6 = 0,0305 ɬ/ɝɨɞ; 

Gi = 74,93 ∙ 0,4
3600

 = 0,0083 ɝ/ɫ. 

 
ɉɟɪɟɯɨɞɧɵɣ ɩɟɪɢɨɞ: 
 
Ɇik

'  = (57 ∙ 2 + 0,9 ∙ 12,6 ∙ 6 + 0,9 ∙ 4,11 ∙ 0,58 + 6,31 ∙ 1) ∙ 10-6 =   =190,5 ∙ 10-6 ɬ; 

Ɇik
''  = (0,9 ∙ 4,11 ∙ 0,58 + 6,31 ∙ 1) ∙ 10-6 = 8,45 ∙10-6 ɬ; 

Ɇi =ሺ190,5 + 8,45ሻ ∙ 45 ∙ 3,2 ∙ 10-6 = 0,0286 ɬ/ɝɨɞ; 

Gi = 190,5 ∙ 0,4
3600

 = 0,021 ɝ/ɫ. 

 
ɏɨɥɨɞɧɵɣ ɩɟɪɢɨɞ: 
 
Ɇik

'  = (57 ∙ 4 + 12,6 ∙ 20 + 4,11 ∙ 0,58 + 6,31 ∙ 1) ∙ 10-6 = 488,7 ∙ 10-6 ɬ; 
Ɇik

''  = (4,11 ∙ 0,58 + 6,31 ∙ 1) ∙ 10-6 = 8,7 ∙ 10-6 ɬ; 
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Ɇi = ሺ488,7 + 8,7ሻ ∙ 105 ∙ 3,2 ∙ 10-6 = 0,167 ɬ/ɝɨɞ; 

Gi = 488,7 ∙ 0,4
3600

 = 0,054 ɝ/ɫ. 

 
Ɉɛɳɢɣ ɜɚɥɨɜɵɣ ɜɵɛɪɨɫ ɪɚɜɟɧ: 
 
Ɇi

ɨ = 0,0305 + 0,0286 + 0,167 = 0,226 ɬ/ɝɨɞ. 
 

ɛ) Ɋɚɫɱɟɬ CH: 
Ɍɟɩɥɵɣ ɩɟɪɢɨɞ: 
 
Ɇik

'  = (4,7 ∙1 + 0,79 ∙ 2 + 1,14 ∙ 0,58 + 0,79 ∙ 1) ∙ 10-6 = 7,7 ∙ 10-6 ɬ; 
Ɇik

''  = (1,14 ∙ 0,58 + 0,79 ∙ 1) ∙ 10-6 = 1,45 ∙10-6 ɬ; 
Ɇi =ሺ7,7 + 1,45ሻ ∙ 110 ∙ 3,2 ∙ 10-6 = 0,0032 ɬ/ɝɨɞ; 

Gi = 7,7 ∙ 0,4
3600

 = 0,0009 ɝ/ɫ. 

 
ɉɟɪɟɯɨɞɧɵɣ ɩɟɪɢɨɞ: 
 
Ɇik

'  = (4,7 ∙ 2 + 0,9 ∙ 2,05 ∙ 6 + 0,9 ∙ 1,37 ∙ 0,58 + 0,79 ∙ 1) ∙ 10-6 =   =21,9 ∙ 10-6 ɬ; 
Ɇik

''  = (0,9 ∙ 1,37 ∙ 0,58 + 0,79 ∙ 1) ∙ 10-6 = 1,5 ∙ 10-6 ɬ; 
Ɇi =ሺ21,9 + 1,5ሻ ∙ 45 ∙ 3,2 ∙ 10-6 = 0,0034 ɬ/ɝɨɞ; 

Gi = 21,9 ∙ 0,4
3600

 = 0,0024 ɝ/ɫ. 

 
ɏɨɥɨɞɧɵɣ ɩɟɪɢɨɞ: 
 
Ɇik

'  =  (4,7 ∙ 4 + 2,05 ∙ 20 + 1,37 ∙ 0,58 + 0,79 ∙ 1) ∙ 10-6 = 61,4 ∙ 10-6 ɬ; 
Ɇik

''  = (1,37 ∙ 0,58 + 0,79 ∙ 1)  ∙ 10-6 = 1,6 ∙10-6 ɬ; 
Ɇi = ሺ61,4 + 1,6ሻ ∙ 105 ∙ 3,2 ∙ 10-6 = 0,021 ɬ/ɝɨɞ ; 
Gi = 61,4 ∙ 0,4

3600
 = 0,0068 ɝ/ɫ. 

 
Ɉɛɳɢɣ ɜɚɥɨɜɵɣ ɜɵɛɪɨɫ ɪɚɜɟɧ: 
 
Ɇi

ɨ =  0,0032 + 0,0034 + 0,021 = 0,0276 ɬ/ɝɨɞ. 
 

ɜ) Ɋɚɫɱɟɬ NO2: 
Ɍɟɩɥɵɣ ɩɟɪɢɨɞ: 
 
Ɇik

'  =  (4,5 ∙ 1 + 1,27 ∙ 2 + 6,47 ∙ 0,58 + 1,27 ∙ 1) ∙ 10-6 = 12,1 ∙ 10-6 ɬ; 
Ɇik

''  = (6,47 ∙ 0,58 + 1,27 ∙ 1) ∙ 10-6 = 5,02 ∙ 10-6 ɬ; 
Ɇi =ሺ12,1 + 5,02ሻ ∙ 110 ∙ 3,2 ∙ 10-6 = 0,006 ɬ/ɝɨɞ; 



49 
 

Gi = 12,1 ∙ 0,4
3600

 = 0,0013 ɝ/ɫ. 

 
ɉɟɪɟɯɨɞɧɵɣ ɩɟɪɢɨɞ: 
 
Ɇik

'  = (4,5 ∙ 2 + 1,91 ∙ 6 + 6,47 ∙ 0,58 + 1,27 ∙ 1) ∙ 10-6 = 52,5 ∙ 10-6 ɬ; 
Ɇik

''  = (6,47 ∙ 0,58 + 1,27 ∙ 1) ∙ 10-6 = 5,02 ∙ 10-6 ɬ; 
Ɇi =ሺ52,5 + 5,02ሻ ∙ 45 ∙ 3,2 ∙ 10-6 = 0,0083 ɬ/ɝɨɞ; 

Gi = 52,5 ∙ 0,4
3600

 = 0,0058 ɝ/ɫ. 

 
ɏɨɥɨɞɧɵɣ ɩɟɪɢɨɞ: 
 
Ɇik

'  = (4,5 ∙ 4 + 1,91 ∙ 20 + 6,47 ∙ 0,58 + 1,27 ∙ 1) ∙ 10-6 = 61,2 ∙ 10-6 ɬ; 
Ɇik

''  = (6,47 ∙ 0,58 + 1,27 ∙ 1) ∙ 10-6 = 5,02 ∙ 10-6 ɬ; 
Ɇi = ሺ61,2 + 5,02ሻ ∙ 105 ∙ 3,2 ∙ 10-6 = 0,0017 ɬ/ɝɨɞ; 

Gi = 61,2 ∙ 0,4
3600

 = 0,0068 ɝ/ɫ. 

 
Ɉɛɳɢɣ ɜɚɥɨɜɵɣ ɜɵɛɪɨɫ ɪɚɜɟɧ: 
 
Ɇi

ɨ =0,006 + 0,0083 + 0,0017 = 0,016 ɬ/ɝɨɞ. 
 
ɝ) Ɋɚɫɱɟɬ SO2: 
Ɍɟɩɥɵɣ ɩɟɪɢɨɞ: 
 
Ɇik

'  = (0,095 ∙ 1 + 0,25 ∙ 2 + 0,510 ∙ 0,58 + 0,250 ∙ 1) ∙ 10-6 = 1,14 ∙ 10-6 ɬ; 
Ɇik

''  = (0,510 ∙ 0,58 + 0,250 ∙ 1) ∙ 10-6 = 0,545 ∙ 10-6 ɬ; 
Ɇi =ሺ1,14 + 0,545ሻ ∙ 110 ∙ 3,2 ∙ 10-6 = 0,00059 ɬ/ɝɨɞ; 

Gi = 1,14 ∙ 0,4
3600

 = 0,00013 ɝ/ɫ. 

 
ɉɟɪɟɯɨɞɧɵɣ ɩɟɪɢɨɞ: 
 
Ɇik

'  = (0,095 ∙ 2 + 0,9 ∙ 0,31 ∙ 6 + 0,9 ∙ 0,630 ∙ 0,58 + 0,250 ∙ 1) ∙ 10-6=   
= 2,44 ∙ 10-6 ɬ; 
Ɇik

''  = (0,9 ∙ 0,630 ∙ 0,58 + 0,250 ∙ 1)∙ 10-6 = 0,58 ∙ 10-6 ɬ; 
Ɇi =ሺ2,44 + 0,58ሻ ∙ 45 ∙ 3,2 ∙ 10-6 = 0,00043 ɬ/ɝɨɞ; 

Gi = 2,44 ∙ 0,4
3600

 = 0,00027 ɝ/ɫ. 

 
ɏɨɥɨɞɧɵɣ ɩɟɪɢɨɞ: 
 
Ɇik

'  = (0,095 ∙ 4 + 0,31 ∙ 20 + 0,630 ∙ 0,58 + 0,250 ∙ 1) ∙ 10-6 = 7,19 ∙ 10-6 ɬ; 
Ɇik

''  =  (0,630 ∙ 0,58 + 0,250 ∙ 1) ∙ 10-6 = 0,615 ∙ 10-6 ɬ; 
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Ɇi = ሺ7,19 + 0,615ሻ ∙ 105 ∙ 3,2 ∙ 10­6 = 0,0026 ɬ/ɝɨɞ ; 
Gi = 7,19 ∙ 0,4

3600
 = 0,0008 ɝ/ɫ. 

 
Ɉɛɳɢɣ ɜɚɥɨɜɵɣ ɜɵɛɪɨɫ ɪɚɜɟɧ: 
 
Ɇi

ɨ = 0,00059 + 0,00043 + 0,0026 = 0,0036 ɬ/ɝɨɞ. 
 

ɞ) Ɋɚɫɱɟɬ C: 
Ɍɟɩɥɵɣ ɩɟɪɢɨɞ: 
 
Ɇik

'  = (0,0270 ∙ 1 + 0,17 ∙ 2 + 0,72 ∙ 0,58 + 0,17 ∙ 1) ∙ 10-6 = 0,95 ∙ 10-6 ɬ; 
Ɇik

''  = (0,72 ∙ 0,58 + 0,17 ∙ 1) ∙ 10-6 = 0,587 ∙ 10-6 ɬ; 
Ɇi =ሺ0,95 + 0,587ሻ ∙ 110 ∙ 3,2 ∙ 10-6 = 0,00054 ɬ/ɝɨɞ; 

Gi = 0,95 ∙ 0,4
3600

 = 0,00011 ɝ/ɫ. 

 
ɉɟɪɟɯɨɞɧɵɣ ɩɟɪɢɨɞ: 
 
Ɇik

'  = (0,0270 ∙ 2 + 0,9 ∙ 1,02 ∙ 6 + 0,9 ∙ 1,08 ∙ 0,58 + 0,17 ∙ 1) ∙ 10-6=   
= 6,295 ∙ 10-6 ɬ; 
Ɇik

''  = (0,9 ∙ 1,08 ∙ 0,58 + 0,17 ∙ 1) ∙ 10-6 = 0,73 ∙ 10-6 ɬ; 
Ɇi =ሺ6,295 + 0,73ሻ ∙ 45 ∙ 3,2 ∙ 10-6 = 0,00101 ɬ/ɝɨɞ; 

Gi = 6,295 ∙ 0,4
3600

 = 0,0007 ɝ/ɫ. 

 
ɏɨɥɨɞɧɵɣ ɩɟɪɢɨɞ: 
 
Ɇik

'  = (0,0270 ∙ 4 + 1,02 ∙ 20 + 1,08 ∙ 0,58 + 0,17 ∙ 1) ∙ 10-6 = 21,3 ∙ 10-6 ɬ; 
Ɇik

''  = (1,08 ∙ 0,58 + 0,17 ∙ 1) ∙ 10-6 = 0,796 ∙ 10-6 ɬ; 
Ɇi = ሺ21,3 + 0,796ሻ ∙ 105 ∙ 3,2 ∙ 10-6 = 0,0074 ɬ/ɝɨɞ; 

Gi = 21,3 ∙ 0,4
3600

 = 0,0024 ɝ/ɫ. 

 
Ɉɛɳɢɣ ɜɚɥɨɜɵɣ ɜɵɛɪɨɫ ɪɚɜɟɧ: 
 
Ɇi

ɨ = 0,00054 + 0,00101 + 0,0074 = 0,009 ɬ/ɝɨɞ. 
 

ȿɜɪɨɮɭɪɚ 20 ɬɨɧɧ: ɤɚɬɟɝɨɪɢɹ 7 (ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ 300 ɤȼɬ): 
Nk = 0,0037 (ɫɪɟɞɧɟɟ ɤɨɥɢɱɟɫɬɜɨ ɦɚɲɢɧ ɜ ɞɟɧɶ); 
N'k = 0,00047 (ɫɪɟɞɧɟɟ ɤɨɥɢɱɟɫɬɜɨ ɦɚɲɢɧ ɜ ɱɚɫ). 
 Ɋɚɫɱɟɬ CO: 
Ɍɟɩɥɵɣ ɩɟɪɢɨɞ: 
 
Ɇik

'  = (90  ∙ 1 + 9,9 ∙ 1 + 5,3 ∙ 1,58 + 9,92 ∙ 1) ∙ 10-6 = 118,19 ∙ 10-6 ɬ; 
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Ɇik
''  = (5,3 ∙ 1,58 + 9,92 ∙ 1)∙ 10-6 = 18,29 ∙ 10-6 ɬ; 

Ɇi =ሺ118,19 + 18,29ሻ ∙ 110 ∙ 0,0037 ∙ 10-6 = 0,000055 ɬ/ɝɨɞ; 

Gi = 118,19 ∙ 0,00047
3600

 = 0,000015 ɝ/ɫ. 

 
ɉɟɪɟɯɨɞɧɵɣ ɩɟɪɢɨɞ: 
 
Ɇik

'  = (90 ∙ 2 + 0,9 ∙ 18,8 ∙ 6 + 0,9 ∙ 6,47 ∙ 0,58 + 9,92 ∙ 1) ∙ 10-6 =    =294,82 ∙ 10-6 ɬ; 
Ɇik

''  = (0,9 ∙ 6,47 ∙ 0,58 + 9,92 ∙ 1) ∙ 10-6 = 13,3 ∙10-6 ɬ; 
Ɇi =ሺ294,82 + 13,3ሻ ∙ 45 ∙ 0,0037 ∙ 10-6 = 0,000051 ɬ/ɝɨɞ; 

Gi = 294,82 ∙ 0,00047
3600

 = 0,000038 ɝ/ɫ. 

 
ɏɨɥɨɞɧɵɣ ɩɟɪɢɨɞ: 
 
Ɇik

'  = (90 ∙ 4 + 18,8 ∙ 20 + 6,47 ∙ 0,58 + 9,92 ∙ 1) ∙ 10-6 = 749,67 ∙ 10-6 ɬ; 
Ɇik

''  = (6,47 ∙ 0,58 + 9,92 ∙ 1) ∙ 10-6 = 13,67 ∙ 10-6 ɬ; 
Ɇi = ሺ749,67 + 13,67ሻ ∙ 105 ∙ 0,0037 ∙ 10-6 = 0,000297 ɬ/ɝɨɞ; 

Gi = 749,67 ∙ 0,00047
3600

 = 0,000098ɝ/ɫ. 

 
Ɉɛɳɢɣ ɜɚɥɨɜɵɣ ɜɵɛɪɨɫ ɪɚɜɟɧ: 
 
Ɇi

ɨ = 0,000055 + 0,000051 + 0,000297 = 0,0004 ɬ/ɝɨɞ. 
 

 Ɋɚɫɱɟɬ CH: 
Ɍɟɩɥɵɣ ɩɟɪɢɨɞ: 
 
Ɇik

'  = (7,5 ∙1 + 1,24 ∙ 2 + 1,79 ∙ 0,58 + 1,24 ∙ 1) ∙ 10-6 = 12,66 ∙ 10-6 ɬ; 
Ɇik

''  = (1,79 ∙ 0,58 + 1,24 ∙ 1) ∙ 10-6 = 2,28 ∙10-6 ɬ; 
Ɇi =ሺ12,66 + 2,28ሻ ∙ 110 ∙ 0,0037 ∙ 10-6 = 0,0000061 ɬ/ɝɨɞ; 

Gi = 12,66 ∙ 0,00047
3600

 = 0,0000017 ɝ/ɫ. 

 
ɉɟɪɟɯɨɞɧɵɣ ɩɟɪɢɨɞ: 
Ɇik

'  = (7,5 ∙ 2 + 0,9 ∙ 3,22 ∙ 6 + 0,9 ∙ 2,15 ∙ 0,58 + 1,24 ∙ 1) ∙ 10-6 =   =34,75 ∙ 10-6 ɬ; 
Ɇik

''  = (2,15 ∙ 1,37 ∙ 0,58 + 1,24 ∙ 1) ∙ 10-6 = 2,95 ∙ 10-6 ɬ; 
Ɇi =ሺ34,75 + 2,95ሻ ∙ 45 ∙ 0,0037 ∙ 10-6 = 0,0000063 ɬ/ɝɨɞ; 

Gi = 34,75 ∙ 0,00047
3600

 = 0,0000045 ɝ/ɫ. 

 
ɏɨɥɨɞɧɵɣ ɩɟɪɢɨɞ: 
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Ɇik
'  =  (7,5 ∙ 4 + 3,22 ∙ 20 + 2,15 ∙ 0,58 + 1,24 ∙ 1) ∙ 10-6 = 96,89 ∙ 10-6 ɬ; 

Ɇik
''  = (2,15 ∙ 0,58 + 1,24 ∙ 1)  ∙ 10-6 = 2,49 ∙10-6 ɬ; 

Ɇi = ሺ96,89 + 2,49ሻ ∙ 105 ∙ 0,0037 ∙ 10-6 = 0,000039 ɬ/ɝɨɞ; 

Gi = 96,89 ∙ 0,00047
3600

 = 0,000013 ɝ/ɫ. 

 
Ɉɛɳɢɣ ɜɚɥɨɜɵɣ ɜɵɛɪɨɫ ɪɚɜɟɧ: 
 
Ɇi

ɨ =  0,0000061 + 0,0000063 + 0,000039 = 0,000051 ɬ/ɝɨɞ. 
 

 Ɋɚɫɱɟɬ NO2: 
Ɍɟɩɥɵɣ ɩɟɪɢɨɞ: 
 
Ɇik

'  =  (7 ∙ 1 + 2 ∙ 2 + 10,16 ∙ 0,58 + 1,99 ∙ 1) ∙ 10-6 = 18,88 ∙ 10-6 ɬ; 
Ɇik

''  = (10,16 ∙ 0,58 + 1,99 ∙ 1) ∙ 10-6 = 7,88 ∙ 10-6 ɬ; 
Ɇi =ሺ18,88 + 7,88ሻ ∙ 110 ∙ 0,0037 ∙ 10-6 = 0,000022 ɬ/ɝɨɞ; 

Gi = 18,88 ∙ 0,00047
3600

 = 0,0000025 ɝ/ɫ. 

 
ɉɟɪɟɯɨɞɧɵɣ ɩɟɪɢɨɞ: 
 
Ɇik

'  = (7 ∙ 2 + 3 ∙ 6 + 10,16 ∙ 0,58 + 1,99 ∙ 1) ∙ 10-6 = 39,88 ∙ 10-6 ɬ; 
Ɇik

''  = (10,16 ∙ 0,58 + 1,99 ∙ 1) ∙ 10-6 = 7,88 ∙ 10-6 ɬ; 
Ɇi =ሺ39,88 + 7,88ሻ ∙ 45 ∙ 0,0037 ∙ 10-6 = 0,000008 ɬ/ɝɨɞ; 

Gi = 39,88 ∙ 0,00047
3600

 = 0,0000052 ɝ/ɫ. 

 
ɏɨɥɨɞɧɵɣ ɩɟɪɢɨɞ: 
 
Ɇik

'  = (7 ∙ 4 + 3 ∙ 20 + 10,16 ∙ 0,58 + 1,99 ∙ 1) ∙ 10-6 = 95,88 ∙ 10-6 ɬ; 
Ɇik

''  = (10,16 ∙ 0,58 + 1,99 ∙ 1) ∙ 10-6 = 7,88 ∙ 10-6 ɬ; 
Ɇi = ሺ95,88 + 7,88ሻ ∙ 105 ∙ 0,0037 ∙ 10-6 = 0,00004 ɬ/ɝɨɞ; 

Gi = 95,88 ∙ 0,00047
3600

 = 0,000013 ɝ/ɫ. 

 
Ɉɛɳɢɣ ɜɚɥɨɜɵɣ ɜɵɛɪɨɫ ɪɚɜɟɧ: 
 
Ɇi

ɨ =0,000022 + 0,000008 + 0,00004 = 0,00007 ɬ/ɝɨɞ. 
 

 Ɋɚɫɱɟɬ SO2: 
Ɍɟɩɥɵɣ ɩɟɪɢɨɞ: 
 
Ɇik

'  = (0,15 ∙ 1 + 0,26 ∙ 2 + 0,8 ∙ 0,58 + 0,39 ∙ 1) ∙ 10-6 = 1,52 ∙ 10-6 ɬ; 
Ɇik

''  = (0,8 ∙ 0,58 + 0,39 ∙ 1) ∙ 10-6 = 0,854 ∙ 10-6 ɬ; 
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Ɇi =ሺ1,52 + 0,854ሻ ∙ 110 ∙ 0,0037 ∙ 10-6 = 0,0000019 ɬ/ɝɨɞ; 

Gi = 1,52 ∙ 0,00047
3600

 = 0,0000002 ɝ/ɫ. 

 
ɉɟɪɟɯɨɞɧɵɣ ɩɟɪɢɨɞ: 
 
Ɇik

'  = (0,15 ∙ 2 + 0,9 ∙ 0,32 ∙ 6 + 0,9 ∙ 0,98 ∙ 0,58 + 0,39 ∙ 1) ∙ 10-6=   
= 2,93 ∙ 10-6 ɬ; 
Ɇik

''  = (0,9 ∙ 0,98 ∙ 0,58 + 0,39 ∙ 1)∙ 10-6 = 0,9 ∙ 10-6 ɬ; 
Ɇi =ሺ2,93 + 0,9ሻ ∙ 45 ∙ 0,0037 ∙ 10-6 = 0,00000064 ɬ/ɝɨɞ; 

Gi = 2,93 ∙ 0,00047
3600

 = 0,00000038 ɝ/ɫ. 

 
ɏɨɥɨɞɧɵɣ ɩɟɪɢɨɞ: 
 
Ɇik

'  = (0,15 ∙ 4 + 0,32 ∙ 20 + 0,98 ∙ 0,58 + 0,39 ∙ 1) ∙ 10-6 = 7,96 ∙ 10-6 ɬ; 
Ɇik

''  =  (0,98 ∙ 0,58 + 0,39 ∙ 1) ∙ 10-6 = 0,96 ∙ 10-6 ɬ; 
Ɇi = ሺ7,96 + 0,96ሻ ∙ 105 ∙ 0,0037 ∙ 10-6 = 0,0000035 ɬ/ɝɨɞ; 

Gi = 7,96 ∙ 0,00047
3600

 = 0,000001 ɝ/ɫ. 

 
Ɉɛɳɢɣ ɜɚɥɨɜɵɣ ɜɵɛɪɨɫ ɪɚɜɟɧ: 
 
Ɇi

ɨ = 0,0000019 + 0,00000064 + 0,0000035 = 0,000006 ɬ/ɝɨɞ. 
 

 Ɋɚɫɱɟɬ C: 
Ɍɟɩɥɵɣ ɩɟɪɢɨɞ: 
 
Ɇik

'  = (0,042 ∙ 1 + 0,26 ∙ 2 + 1,13 ∙ 0,58 + 0,26 ∙ 1) ∙ 10-6 = 1,48 ∙ 10-6 ɬ; 
Ɇik

''  = (1,13 ∙ 0,58 + 0,26 ∙ 1) ∙ 10-6 = 0,92 ∙ 10-6 ɬ; 
Ɇi =ሺ1,48 + 0,92ሻ ∙ 110 ∙ 0,0037 ∙ 10-6 = 0,00000098 ɬ/ɝɨɞ; 

Gi = 1,48 ∙ 0,00047
3600

 = 0,00000019 ɝ/ɫ. 

 
ɉɟɪɟɯɨɞɧɵɣ ɩɟɪɢɨɞ: 
 
Ɇik

'  = (0,042 ∙ 2 + 0,9 ∙ 1,56 ∙ 6 + 0,9 ∙ 1,7 ∙ 0,58 + 0,26 ∙ 1) ∙ 10-6 =   =9,65 ∙ 10-6 ɬ; 
Ɇik

''  = (0,9 ∙ 1,56 ∙ 0,58 + 0,26 ∙ 1) ∙ 10-6 = 1,07 ∙ 10-6 ɬ; 
Ɇi =ሺ9,65 + 1,07ሻ ∙ 45 ∙ 0,0037 ∙ 10-6 = 0,0000018 ɬ/ɝɨɞ; 

Gi = 9,65 ∙ 0,00047
3600

 = 0,0000013 ɝ/ɫ. 

 
ɏɨɥɨɞɧɵɣ ɩɟɪɢɨɞ: 
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Ɇik
'  = (0,042 ∙ 4 + 1,56 ∙ 20 + 1,7 ∙ 0,58 + 0,26 ∙ 1) ∙ 10-6 = 32,61 ∙ 10-6 ɬ; 

Ɇik
''  = (1,7 ∙ 0,58 + 0,26 ∙ 1) ∙ 10-6 = 1,25 ∙ 10-6 ɬ; 

Ɇi = ሺ32,61 + 1,25ሻ ∙ 105 ∙ 0,0037 ∙ 10-6 = 0,00000061 ɬ/ɝɨɞ; 

Gi = 32,61 ∙ 0,00047
3600

 = 0,0000043 ɝ/ɫ. 

 
Ɉɛɳɢɣ ɜɚɥɨɜɵɣ ɜɵɛɪɨɫ ɪɚɜɟɧ: 
 
Ɇi

ɨ = 0,00000098 + 0,0000018 + 0,00000061 = 0,0000097 ɬ/ɝɨɞ. 
 

ȽȺɁ 3302: ɤɚɬɟɝɨɪɢɹ 4 (ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ 78 ɤȼɬ): 
Nk = 0,078 (ɫɪɟɞɧɟɟ ɤɨɥɢɱɟɫɬɜɨ ɦɚɲɢɧ ɜ ɞɟɧɶ); 
N'k = 0,0098 (ɫɪɟɞɧɟɟ ɤɨɥɢɱɟɫɬɜɨ ɦɚɲɢɧ ɜ ɱɚɫ). 
ɚ) Ɋɚɫɱɟɬ CO: 
Ɍɟɩɥɵɣ ɩɟɪɢɨɞ: 
 
Ɇik

'  = (25  ∙ 1 + 2,4 ∙ 1 + 1,29 ∙ 1,58 + 2,40 ∙ 1) ∙ 10-6 = 31,84 ∙ 10-6 ɬ; 
Ɇik

''  = (1,29 ∙ 1,58 + 2,40 ∙ 1)∙ 10-6 = 4,44 ∙ 10-6 ɬ; 
Ɇi =ሺ31,84 + 4,44ሻ ∙ 110 ∙ 0,078 ∙ 10-6 = 0,00031 ɬ/ɝɨɞ; 

Gi = 31,84 ∙ 0,0098
3600

 = 0,000087 ɝ/ɫ. 

 
ɉɟɪɟɯɨɞɧɵɣ ɩɟɪɢɨɞ: 
 
Ɇik

'  = (25 ∙ 2 + 0,9 ∙ 2,4 ∙ 6 + 0,9 ∙ 1,29 ∙ 0,58 + 2,40 ∙ 1) ∙ 10-6 =    =66,033 ∙ 10-6 ɬ; 
Ɇik

''  = (0,9 ∙ 1,29 ∙ 0,58 + 2,40 ∙ 1) ∙ 10-6 = 3,073 ∙10-6 ɬ; 
Ɇi =ሺ66,033 + 3,073ሻ ∙ 45 ∙ 0,078 ∙ 10-6 = 0,000243 ɬ/ɝɨɞ; 

Gi = 66,033 ∙ 0,0098
3600

 = 0,00018 ɝ/ɫ. 

 
ɏɨɥɨɞɧɵɣ ɩɟɪɢɨɞ: 
 
Ɇik

'  = (25 ∙ 4 + 4,8∙ 20 + 1,57 ∙ 0,58 +2,40 ∙ 1) ∙ 10-6 = 199,31 ∙ 10-6 ɬ; 
Ɇik

''  = (1,57 ∙ 0,58 +2,40 ∙ 1) ∙ 10-6 = 3,31 ∙ 10-6 ɬ; 
Ɇi = ሺ199,31 + 3,31ሻ ∙ 105 ∙ 0,078 ∙ 10-6 = 0,00166 ɬ/ɝɨɞ; 

Gi = 199,31 ∙ 0,0098
3600

 = 0,00543 ɝ/ɫ. 

 
Ɉɛɳɢɣ ɜɚɥɨɜɵɣ ɜɵɛɪɨɫ ɪɚɜɟɧ: 
 
Ɇi

ɨ = 0,00031 + 0,000243  + 0,00166 = 0,00221 ɬ/ɝɨɞ. 
 

ɛ) Ɋɚɫɱɟɬ CH: 
Ɍɟɩɥɵɣ ɩɟɪɢɨɞ: 



55 
 

 
Ɇik

'  = (2,1 ∙1 + 0,3∙ 2 + 0,43 ∙ 0,58 + 0,3 ∙ 1) ∙ 10-6 = 3,249 ∙ 10-6 ɬ; 
Ɇik

''  = (0,43 ∙ 0,58 + 0,3 ∙ 1) ∙ 10-6 = 0,549 ∙10-6 ɬ; 
Ɇi =ሺ3,249 + 0,549ሻ ∙ 110 ∙ 0,078 ∙ 10-6 = 0,000033 ɬ/ɝɨɞ; 

Gi = 3,249 ∙ 0,0098
3600

 = 0,0000088 ɝ/ɫ. 

 
ɉɟɪɟɯɨɞɧɵɣ ɩɟɪɢɨɞ: 
 
Ɇik

'  = (2,1 ∙ 2 + 0,9 ∙ 0,78 ∙ 6 + 0,9 ∙ 0,51 ∙ 0,58 + 0,3 ∙ 1) ∙ 10-6 =   =8,978 ∙ 10-6 ɬ; 
Ɇik

''  = (0,51 ∙ 0,9 ∙ 0,58 + 0,3 ∙ 1) ∙ 10-6 = 0,566 ∙ 10-6 ɬ; 
Ɇi =ሺ8,978 + 0,566ሻ ∙ 45 ∙ 0,078 ∙ 10-6 = 0,000011 ɬ/ɝɨɞ; 

Gi = 8,978 ∙ 0,0098
3600

 = 0,000024 ɝ/ɫ. 

 
ɏɨɥɨɞɧɵɣ ɩɟɪɢɨɞ: 
 
Ɇik

'  =  (2,1 ∙ 4 + 0,78 ∙ 20 + 0,51 ∙ 0,58 + 0,3 ∙ 1) ∙ 10-6 = 24,596 ∙ 10-6 ɬ; 
Ɇik

''  = (0,51 ∙ 0,58 + 0,3 ∙ 1)  ∙ 10-6 = 0,596 ∙10-6 ɬ; 
Ɇi = ሺ24,596 + 0,596ሻ ∙ 105 ∙ 0,078 ∙ 10-6 = 0,0000295 ɬ/ɝɨɞ; 

Gi = 24,596 ∙ 0,0098
3600

 = 0,000067 ɝ/ɫ. 

 
Ɉɛɳɢɣ ɜɚɥɨɜɵɣ ɜɵɛɪɨɫ ɪɚɜɟɧ: 
Ɇi

ɨ = 0,000033 + 0,000011 + 0,0000295 = 0,0000735 ɬ/ɝɨɞ. 
 

ɜ) Ɋɚɫɱɟɬ NO2: 
Ɍɟɩɥɵɣ ɩɟɪɢɨɞ: 
 
Ɇik

'  =  (1 ∙ 1 + 0,48 ∙ 2 + 2,47 ∙ 0,58 + 0,48 ∙ 1) ∙ 10-6 = 4,77∙ 10-6 ɬ; 
Ɇik

''  = (4,01 ∙ 0,58 + 0,48 ∙ 1) ∙ 10-6 = 2,81 ∙ 10-6 ɬ; 
Ɇi =ሺ4,77 + 2,81ሻ ∙ 110 ∙ 0,078 ∙ 10-6 = 0,000065 ɬ/ɝɨɞ; 

Gi = 4,77 ∙ 0,0098
3600

 = 0,000013 ɝ/ɫ. 

 
ɉɟɪɟɯɨɞɧɵɣ ɩɟɪɢɨɞ: 
 
Ɇik

'  = (1 ∙ 2 + 0,72 ∙ 6 + 2,47 ∙ 0,58 + 0,48 ∙ 1) ∙ 10-6 = 8,24∙ 10-6 ɬ; 
Ɇik

''  = (2,47 ∙ 0,58 + 0,48 ∙ 1) ∙ 10-6 = 1,91 ∙ 10-6 ɬ; 
Ɇi =ሺ8,24 + 1,91ሻ ∙ 45 ∙ 0,078 ∙ 10-6 = 0,000036 ɬ/ɝɨɞ; 

Gi = 8,24 ∙ 0,0098
3600

 = 0,000022 ɝ/ɫ. 

 
ɏɨɥɨɞɧɵɣ ɩɟɪɢɨɞ: 
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Ɇik

'  = (1∙ 4 + 0,72 ∙ 20 + 2,47 ∙ 0,58 + 0,48 ∙ 1) ∙ 10-6 = 20,31 ∙ 10-6 ɬ; 
Ɇik

''  = (2,47 ∙ 0,58 + 0,48 ∙ 1) ∙ 10-6 = 1,91 ∙ 10-6 ɬ; 
Ɇi = ሺ20,31 + 1,91ሻ ∙ 105 ∙ 0,078 ∙ 10-6 = 0,000036 ɬ/ɝɨɞ; 

Gi = 20,31 ∙ 0,0098
3600

 = 0,000055 ɝ/ɫ. 

 
Ɉɛɳɢɣ ɜɚɥɨɜɵɣ ɜɵɛɪɨɫ ɪɚɜɟɧ: 
 
Ɇi

ɨ =0,000065+0,000036 + 0,000036 = 0,000137 ɬ/ɝɨɞ. 
 

ɝ) Ɋɚɫɱɟɬ SO2: 
Ɍɟɩɥɵɣ ɩɟɪɢɨɞ: 
 
Ɇik

'  = (0,042 ∙ 1 + 0,097 ∙ 2 + 0,190 ∙ 0,58 + 0,097 ∙ 1) ∙ 10-6 = 0,443 ∙ 10-6 ɬ; 
Ɇik

''  = (0,190 ∙ 0,58 + 0,097 ∙ 1) ∙ 10-6 = 0,207 ∙ 10-6 ɬ; 
Ɇi =ሺ0,443+ 0,207ሻ ∙ 110 ∙ 0,078 ∙ 10-6 = 0,0000715 ɬ/ɝɨɞ; 

Gi = 0,443 ∙ 0,0098
3600

 = 0,00000121ɝ/ɫ. 

 
ɉɟɪɟɯɨɞɧɵɣ ɩɟɪɢɨɞ: 
 
Ɇik

'  = (0,042 ∙ 2 + 0,9 ∙ 0,12 ∙ 6 + 0,9 ∙ 0,23 ∙ 0,58 + 0,097 ∙ 1) ∙ 10-6 =  
 = 0,962 ∙ 10-6 ɬ; 
Ɇik

''  = (0,9 ∙ 0,23 ∙ 0,58 + 0,097 ∙ 1)∙ 10-6 = 0,217 ∙ 10-6 ɬ; 
Ɇi =ሺ0,962+ 0,217ሻ ∙ 45 ∙ 0,078 ∙ 10-6 = 0,00000191 ɬ/ɝɨɞ; 

Gi = 0,962 ∙ 0,0098
3600

 = 0,00000262 ɝ/ɫ. 

 
ɏɨɥɨɞɧɵɣ ɩɟɪɢɨɞ: 
 
Ɇik

'  = (0,042 ∙ 4 + 0,12 ∙ 20 + 0,23 ∙ 0,58 + 0,097 ∙ 1) ∙ 10-6 = 2,798 ∙ 10-6 ɬ; 
Ɇik

''  =  (0,23 ∙ 0,58 + 0,097 ∙ 1) ∙ 10-6 = 0,23∙ 10-6 ɬ; 
Ɇi = ሺ2,798 + 0,23ሻ ∙ 105 ∙ 0,078 ∙ 10-6 = 0,00000468 ɬ/ɝɨɞ; 

Gi = 2,798 ∙ 0,0098
3600

 = 0,00000762 ɝ/ɫ. 

 
Ɉɛɳɢɣ ɜɚɥɨɜɵɣ ɜɵɛɪɨɫ ɪɚɜɟɧ: 
 
Ɇi

ɨ = 0,0000715 +0,00000191 + 0,00000468 = 0,000078ɬ/ɝɨɞ. 
 

ɞ) Ɋɚɫɱɟɬ C: 
Ɍɟɩɥɵɣ ɩɟɪɢɨɞ: 
 
Ɇik

'  = (0,012 ∙ 1 + 0,06 ∙ 2 + 0,27 ∙ 0,58 + 0,06 ∙ 1) ∙ 10-6 = 0,349 ∙ 10-6 ɬ; 
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Ɇik
''  = (0,27 ∙ 0,58 + 0,06 ∙ 1) ∙ 10-6 = 0,217 ∙ 10-6 ɬ; 

Ɇi =ሺ0,349 + 0,217ሻ ∙ 110 ∙ 0,078 ∙ 10-6 = 0,0000022 ɬ/ɝɨɞ; 

Gi = 0,349 ∙ 0,0098
3600

 = 0,00000095 ɝ/ɫ. 

 
ɉɟɪɟɯɨɞɧɵɣ ɩɟɪɢɨɞ: 
 
Ɇik

'  = (0,012 ∙ 2 + 0,9 ∙ 0,36 ∙ 6 + 0,9 ∙ 0,41 ∙ 0,58 + 0,Ͳ6∙ 1) ∙ 10-6 =   =2,242 ∙ 10-6 ɬ; 
Ɇik

''  = (0,9 ∙ 0,41 ∙ 0,58 + 0,06 ∙ 1) ∙ 10-6 = 0,274 ∙ 10-6 ɬ; 
Ɇi =ሺ2,242 + 0,274ሻ ∙ 45 ∙ 0,078 ∙ 10-6 = 0,00000114 ɬ/ɝɨɞ; 

Gi = 2,242 ∙ 0,0098
3600

 = 0,0000061 ɝ/ɫ. 

 
ɏɨɥɨɞɧɵɣ ɩɟɪɢɨɞ: 
 
Ɇik

'  = (0,012 ∙ 4 + 0,36 ∙ 20 + 0,Ͷͳ∙ 0,58 + 0,06 ∙ 1) ∙ 10-6 = 7,546 ∙ 10-6 ɬ; 
Ɇik

''  = (0,41 ∙ 0,58 + 0,06 ∙ 1) ∙ 10-6 = 0,298 ∙ 10-6 ɬ; 
Ɇi = ሺ7,546 + Ͳ,ʹͻͺሻ ∙ 105 ∙ 0,078 ∙ 10-6 = 0,0000099 ɬ/ɝɨɞ; 

Gi = 7,546 ∙ 0,0098
3600

 = 0,0000205 ɝ/ɫ. 

 
Ɉɛɳɢɣ ɜɚɥɨɜɵɣ ɜɵɛɪɨɫ ɪɚɜɟɧ: 
 
Ɇi

ɨ = 0,0000022  + 0,00000114 + 0,0000099= 0,0000132 ɬ/ɝɨɞ. 
 
 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɨɛɪɚɡɨɜɚɧɢɹ ɡɚɝɪɹɡɧɸɳɢɯ ɜɟɳɟɫɬɜ ɫɜɟɞɟɧɵ ɜ 

ɬɚɛɥɢɰɭ 37. 
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Ɍɚɛɥɢɰɚ 37 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɜɵɛɪɨɫɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɨɬ ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ 
Ⱥɜɬɨɦɨɛɢɥɶ 

ɄɚɦȺɁ 65115-Ⱥ4 

ȼɵɛɪɨɫ ɉɟɪɢɨɞ 
Ɂɚɝɪɹɡɧɹɸɳɢɟ ɜɟɳɟɫɬɜɚ 

CO CH NO2 SO2 C 

ȼɚɥɨɜɵɣ ɜɵɛɪɨɫ, 
ɬ/ɝɨɞ 

Ɍɟɩɥɵɣ 0,0305 0,0032 0,006 0,00059 0,00054 
ɉɟɪɟɯɨɞɧɵɣ 0,0286 0,0034 0,0083 0,00043 0,00101 
ɏɨɥɨɞɧɵɣ 0,167 0,021 0,0017 0,0026 0,0074 

ɂɬɨɝɨ 0,226 0,0276 0,016 0,0036 0,009 
Ɇɚɤɫɢɦɚɥɶɧɨ 
ɪɚɡɨɜɵɣ ɜɵɛɪɨɫ, 
ɝ/ɫ 

Ɍɟɩɥɵɣ 0,0083 0,0009 0,0013 0,00013 0,00011 
ɉɟɪɟɯɨɞɧɵɣ 0,021 0,0024 0,0058 0,00027 0,0007 
ɏɨɥɨɞɧɵɣ 0,054 0,0068 0,0068 0,00084 0,0024 

ȿɜɪɨɮɭɪɚ 20 ɬɨɧɧ 

ȼɚɥɨɜɵɣ ɜɵɛɪɨɫ, 
ɬ/ɝɨɞ 

Ɍɟɩɥɵɣ 0,000055 0,0000061 0,000022 0,0000019 0,00000098 
ɉɟɪɟɯɨɞɧɵɣ 0,000051 0,0000063 0,000008 0,00000064 0,0000018 
ɏɨɥɨɞɧɵɣ 0,000297 0,000039 0,00004 0,0000035 0,00000061 

ɂɬɨɝɨ 0,0004 0,000051 0,00007 0,000006 0,0000097 
Ɇɚɤɫɢɦɚɥɶɧɨ 
ɪɚɡɨɜɵɣ ɜɵɛɪɨɫ, 
ɝ/ɫ 

Ɍɟɩɥɵɣ 0,000015 0,0000017 0,0000025 0,00000012 0,00000019 
ɉɟɪɟɯɨɞɧɵɣ 0,000038 0,0000045 0,0000052 0,00000038 0,0000013 
ɏɨɥɨɞɧɵɣ 0,000098 0,000013 0,000013 0,000001 0,0000043 

ȽȺɁ 3302 

ȼɚɥɨɜɵɣ ɜɵɛɪɨɫ, 
ɬ/ɝɨɞ 

Ɍɟɩɥɵɣ 0,00031 0,000033 0,000065 0,0000715 0,0000022 
ɉɟɪɟɯɨɞɧɵɣ 0,000243 0,000011 0,000036 0,00000191 0,00000144 
ɏɨɥɨɞɧɵɣ 0,00166 0,0000295 0,000036 0,00000468 0,0000099 

ɂɬɨɝɨ 0,00221 0,0000735 0,000137 0,000078 0,0000132 
Ɇɚɤɫɢɦɚɥɶɧɨ 
ɪɚɡɨɜɵɣ ɜɵɛɪɨɫ, 
ɝ/ɫ 

Ɍɟɩɥɵɣ 0,000087 0,0000088 0,000013 0,00000121 0,00000095 
ɉɟɪɟɯɨɞɧɵɣ 0,00018 0,000024 0,000022 0,00000262 0,0000061 
ɏɨɥɨɞɧɵɣ 0,00543 0,000067 0,000055 0,00000762 0,0000205 
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3.1.2 Ɋɚɫɱɟɬ ɨɛɪɚɡɨɜɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɩɪɢ ɩɨɝɪɭɡɨɱɧɨ-
ɪɚɡɝɪɭɡɨɱɧɵɯ ɪɚɛɨɬɚɯ 

 
ɂɧɬɟɧɫɢɜɧɵɦɢ ɧɟɨɪɝɚɧɢɡɨɜɚɧɧɵɦɢ ɢɫɬɨɱɧɢɤɚɦɢ ɩɵɥɟɨɛɪɚɡɨɜɚɧɢɹ 

ɹɜɥɹɸɬɫɹ ɩɟɪɟɫɵɩɤɢ ɦɚɬɟɪɢɚɥɚ, ɩɨɝɪɭɡɤɚ ɦɚɬɟɪɢɚɥɚ ɜ ɨɬɤɪɵɬɵɟ ɜɚɝɨɧɵ, 
ɩɨɥɭɜɚɝɨɧɵ, ɡɚɝɪɭɡɤɚ ɦɚɬɟɪɢɚɥɚ ɝɪɟɣɮɟɪɨɦ ɜ ɛɭɧɤɟɪ, ɫɫɵɩɤɚ ɦɚɬɟɪɢɚɥɚ 
ɨɬɤɪɵɬɨɣ ɫɬɪɭɟɣ ɜ ɫɤɥɚɞ ɢ ɬ.ɞ. Ɉɛɴɟɦɵ ɩɵɥɟɜɵɞɟɥɟɧɢɣ ɨɬ ɜɫɟɯ ɷɬɢɯ 
ɢɫɬɨɱɧɢɤɨɜ ɦɨɝɭɬ ɛɵɬɶ ɪɚɫɫɱɢɬɚɧɵ ɩɨ ɮɨɪɦɭɥɟ: 

 
Ɇɝɪ = Ʉ1·Ʉ2·Ʉ3·Ʉ4 Ʉ5·Ʉ7·K8·K9·ȼ·Gɱ·106/3600, ɝ ɫ⁄ ; 
 
ɚ ɞɥɹ ɜɚɥɨɜɵɯ ɜɵɛɪɨɫɨɜ: 
 
ɉɝɪ= Ʉ1·Ʉ2·Ʉ3·Ʉ4 Ʉ5·Ʉ7·K8·K9·ȼ·Gɝɨɞ, ɬ/ɝɨɞ, 
 

ɝɞɟ К1 - ɜɟɫɨɜɚɹ ɞɨɥɹ ɩɵɥɟɜɨɣ ɮɪɚɤɰɢɢ ɜ ɦɚɬɟɪɢɚɥɟ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɩɭɬɟɦ 
ɨɬɦɵɜɤɢ ɢ ɩɪɨɫɟɜɚ ɫɪɟɞɧɟɣ ɩɪɨɛɵ ɫ ɜɵɞɟɥɟɧɢɟɦ ɮɪɚɤɰɢɢ ɩɵɥɢ ɪɚɡɦɟɪɨɦ ɨɬ 0 
ɞɨ 200 ɦɤɦ (ɩɨ ɬɚɛɥɢɰɟ Ⱥ5); 

К2 - ɞɨɥɹ ɩɵɥɢ (ɨɬ ɜɫɟɣ ɜɟɫɨɜɨɣ ɩɵɥɢ), ɩɟɪɟɯɨɞɹɳɚɹ ɜ ɚɷɪɨɡɨɥɶ (ɩɨ 
ɬɚɛɥɢɰɟ Ⱥ5); 

К3 - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɦɟɫɬɧɵɟ ɦɟɬɟɨɭɫɥɨɜɢɹ (ɩɨ ɬɚɛɥɢɰɟ Ⱥ6); 
К4 - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɦɟɫɬɧɵɟ ɭɫɥɨɜɢɹ, ɫɬɟɩɟɧɶ 

ɡɚɳɢɳɟɧɧɨɫɬɢ ɭɡɥɚ ɨɬ ɜɧɟɲɧɢɯ ɜɨɡɞɟɣɫɬɜɢɣ, ɭɫɥɨɜɢɹ ɩɵɥɟɨɛɪɚɡɨɜɚɧɢɹ (ɩɨ 
ɬɚɛɥɢɰɟ Ⱥ7); 

К5 - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɚɠɧɨɫɬɶ ɦɚɬɟɪɢɚɥɚ. ɉɨɞ ɜɥɚɠɧɨɫɬɶɸ 
ɦɚɬɟɪɢɚɥɚ ɩɨɧɢɦɚɟɬɫɹ ɜɥɚɠɧɨɫɬɶ ɟɝɨ ɩɵɥɟɜɨɣ ɢ ɦɟɥɤɨɡɟɪɧɢɫɬɨɣ ɮɪɚɤɰɢɢ, d ≤ 
1 ɦɦ (ɩɨ ɬɚɛɥɢɰɟ Ⱥ8); 

К7 - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɤɪɭɩɧɨɫɬɶ ɦɚɬɟɪɢɚɥɚ (ɩɨ ɬɚɛɥɢɰɟ Ⱥ9); 
K8 - ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɜ ɡɚɜɢɫɢɦɨɫɬɢ 

ɨɬ ɬɢɩɚ ɝɪɟɣɮɟɪɚ (ɩɨ ɬɚɛɥɢɰɟ Ⱥ10); 
К9 - ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢ ɦɨɳɧɨɦ ɡɚɥɩɨɜɨɦ ɫɛɪɨɫɟ ɦɚɬɟɪɢɚɥɚ 

ɩɪɢ ɪɚɡɝɪɭɡɤɟ ɚɜɬɨɫɚɦɨɫɜɚɥɚ. ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 0,2 ɩɪɢ ɫɛɪɨɫɟ ɦɚɬɟɪɢɚɥɚ 
ɜɟɫɨɦ ɞɨ 10 ɬ, ɢ 0,1 - ɫɜɵɲɟ 10 ɬ. Ⱦɥɹ ɨɫɬɚɥɶɧɵɯ ɧɟɨɪɝɚɧɢɡɨɜɚɧɧɵɯ 
ɢɫɬɨɱɧɢɤɨɜ, ɤɨɷɮɮɢɰɢɟɧɬ К9 ɜɵɛɪɚɬɶ ɪɚɜɧɵɦ 1; 

ȼ - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɵɫɨɬɭ ɩɟɪɟɫɵɩɤɢ (ɩɨ ɬɚɛɥɢɰɟ Ⱥ11); 
Gɱ - ɫɭɦɦɚɪɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɟɪɟɪɚɛɚɬɵɜɚɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ ɜ ɱɚɫ, ɬ/ɱɚɫ. 

Ɉɩɪɟɞɟɥɹɟɬɫɹ ɝɥɚɜɧɵɦ ɬɟɯɧɨɥɨɝɨɦ ɩɪɟɞɩɪɢɹɬɢɹ; 
Gɝɨɞ - ɫɭɦɦɚɪɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɟɪɟɪɚɛɚɬɵɜɚɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ ɜ ɬɟɱɟɧɢɟ 

ɝɨɞɚ, ɬ/ɝɨɞ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɝɥɚɜɧɵɦ ɬɟɯɧɨɥɨɝɨɦ ɩɪɟɞɩɪɢɹɬɢɹ ɧɚ ɨɫɧɨɜɟ 
ɮɚɤɬɢɱɟɫɤɢ ɩɟɪɟɪɚɛɨɬɚɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɢɥɢ ɩɥɚɧɢɪɭɟɦɨɝɨ ɧɚ ɝɨɞ. 

Ⱦɥɹ ɞɪɟɜɟɫɧɨɣ ɳɟɩɵ: Ʉ1=0,04; Ʉ2 =0,01; Ʉ3=1; Ʉ4=1,0; Ʉ5=0,8; Ʉ7=0,2; K8= 
1; Ʉ9=0,2; B=0,6, Gɱ =7,12 ɬ/ɱ, Gɝɨɞ=62400 ɬ/ɝ. 

 
Ɇɝɪ = 0,04 · 0,01· 1· 1 ∙ 0,8· 0,2· 1· 0,2· 0,6·7,12·106/3600= 0,076 ɝ ɫ⁄ ; 
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ɉɝɪ=0,04 · 0,01· 1· 1 ∙ 0,8· 0,2· 1· 0,2· 0,6 · 62400 =0,479 ɬ/ɝɨɞ . 
 
3.1.3 Ɋɚɫɱɟɬ ɨɛɪɚɡɨɜɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɩɪɢ ɯɪɚɧɟɧɢɢ 

ɞɪɟɜɟɫɧɨɣ ɳɟɩɵ 
 
ɏɪɚɧɟɧɢɟ ɞɪɟɜɟɫɧɨɣ ɳɟɩɵ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɫɤɥɚɞɟ, ɨɬɤɪɵɬɨɦ ɫ 4-ɯ 

ɫɬɨɪɨɧ. 
Ⱦɥɹ ɪɚɫɱɟɬɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɦɟɬɨɞɢɤɚ ɪɚɫɱɟɬɚ ɜɵɛɪɨɫɨɜ ɨɬ 

ɧɟɨɪɝɚɧɢɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ. 
Ɋɚɫɱɟɬ ɜɵɛɪɨɫɨɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ (ɬ/ɝɨɞ): 
 

q = 𝑘భ ∙ 𝑘మ∙𝑘య∙𝑘ర∙𝑘ఱ∙ீ∙ଵ଴లଷ଺଴଴ +݇ଷ∙݇ସ∙݇ହ∙݇଺∙ݍ′∙F, ɬ/ɝ , 
 

ɝɞɟ k1 –ɜɟɫɨɜɚɹ ɞɨɥɹ ɩɵɥɟɜɨɣ ɮɪɚɤɰɢɢ ɜ ɦɚɬɟɪɢɚɥɟ, (ɬɚɛɥɢɰɚ Ⱥ5) k1=0,04; 
k2 – ɞɨɥɹ ɩɵɥɢ, ɩɟɪɟɯɨɞɹɳɚɹ ɜ ɚɷɪɨɡɨɥɶ, (ɬɚɛɥɢɰɚ Ⱥ5) k2=0,01; 
k3 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɦɟɫɬɧɵɟ ɦɟɬɟɨɭɫɥɨɜɢɹ (ɬɚɛɥɢɰɚ Ⱥ6) k3=1; 
k4 - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɦɟɫɬɧɵɟ ɭɫɥɨɜɢɹ, ɫɬɟɩɟɧɶ ɡɚɳɢɳɟɧɧɨɫɬɢ 

ɨɬ ɜɧɟɲɧɢɯ ɜɨɡɞɟɣɫɬɜɢɣ, ɭɫɥɨɜɢɹ ɩɵɥɟɨɛɪɚɡɨɜɚɧɢɹ (ɬɚɛɥɢɰɚ Ⱥ7), k4=1,0; 
k5 - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɚɠɧɨɫɬɶ ɦɚɬɟɪɢɚɥɚ (ɬɚɛɥɢɰɚ Ⱥ8), 

k5=0,8; 
k6 - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɪɨɮɢɥɶ ɩɨɜɟɪɯɧɨɫɬɢ ɫɤɥɚɞɢɪɭɟɦɨɝɨ 

ɦɚɬɟɪɢɚɥɚ, (1,3-1,6); 
F – ɩɨɜɟɪɯɧɨɫɬɶ ɩɵɥɟɧɢɹ, ɦ2, F=2565 ɦ2; 
q  - ɭɧɨɫ ɩɵɥɢ ɫ 1 ɦ2 ɮɚɤɬɢɱɟɫɤɨɣ ɩɨɜɟɪɯɧɨɫɬɢ, q=0,003; 
G – ɫɭɦɦɚɪɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɟɪɟɪɚɛɚɬɵɜɚɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ, 0,6 ɬ/ɱ; 
ȼ - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɵɫɨɬɭ ɩɟɪɟɫɵɩɤɢ (ɬɚɛɥɢɰɚ Ⱥ11), ȼ=1,5. 
 

q = ଴,଴ସ∙ ଴,଴ଵ∙ଵ∙ଵ∙଴,଼∙ଷ∙ଵ଴ల∙ଵ,ହଷ଺଴଴ +ͳ,ͳ∙Ͳ,ͺ∙ͳ,ͷ∙Ͳ,ͲͲ͵∙ʹͷ͸ͷ=10,5574 ɬ/ɝ. 

 
3.1.4 Ɋɚɫɱɟɬ ɨɛɪɚɡɨɜɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɨɬ ɥɟɧɬɨɱɧɨɝɨ 

ɤɨɧɜɟɣɟɪɚ  
 

Ʉɨɥɢɱɟɫɬɜɨ ɩɵɥɢ, ɫɞɭɜɚɟɦɨɟ ɩɪɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɢ ɫɵɩɭɱɟɝɨ 
ɦɚɬɟɪɢɚɥɚ ɫ 1 ɦɟɬɪɚ ɨɬɤɪɵɬɨɝɨ ɥɟɧɬɨɱɧɨɝɨ ɤɨɧɜɟɣɟɪɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ: 

 
ɉ= 𝑐ܹ ⋅ ܮ ⋅ ߛ ⋅ ͳͲ−ଷɝ/ɫ, 

 
ɝɞɟ 𝑐ܹ −ɭɞɟɥɶɧɚɹ ɫɞɭɜɚɟɦɨɫɬɶ ɩɵɥɢ (ɩɨ ɞɚɧɧɵɦ ɥɚɛɨɪɚɬɨɪɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ), 𝑐ܹ = ͵ ⋅ ͳͲ−ହɤɝ/(ɦଶ ⋅ ɫሻ; 

L – ɲɢɪɢɧɚ ɤɨɧɜɟɣɟɪɚ, 0,8 ɦ; ߛ – ɤɨɷɮɮɢɰɢɟɧɬ ɝɨɪɧɨɣ ɩɨɪɨɞɵ (ɞɥɹ ɭɝɥɹ ߛ = Ͳ,ͳ); 
Ⱦɥɢɧɚ ɤɨɧɜɟɣɟɪɚ – 30 ɦ. 
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ɉɪɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ ɞɪɟɜɟɫɧɨɣ ɳɟɩɵ: 
 
ɉ=3∙10-5⋅0,8⋅1⋅10-3∙30=2,4∙10-8ɝ/ɫ. 
 
3.1.5 Ɋɚɫɱɟɬ ɨɛɪɚɡɨɜɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɩɪɢ ɡɚɝɨɬɨɜɤɟ 

ɳɟɩɵ 
 
Ɋɚɫɱɟɬ ɜɵɞɟɥɟɧɢɣ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɩɪɢ ɞɪɨɛɥɟɧɢɢ ɞɪɟɜɟɫɧɨɣ 

ɳɟɩɵ ɜɵɩɨɥɧɟɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ [1]. 
Ɋɚɫɱɟɬ ɝɨɞɨɜɨɝɨ ɜɵɞɟɥɟɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɩɪɢ 

ɩɪɨɢɡɜɨɞɫɬɜɟ ɳɟɩɵ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
M = 1,15 · Vɨɬɯ · Ȗɦ · Kɩɳ · Ko · 10-5, ɬ/ɝɨɞ,  

ɝɞɟ 1,15 - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ ɡɚɝɪɭɡɤɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ; 

Vɨɬɯ - ɜɚɥɨɜɵɣ ɜɵɯɨɞ ɢɡɦɟɥɶɱɟɧɧɵɯ ɨɬɯɨɞɨɜ (ɩɨ ɩɥɨɬɧɨɣ ɞɪɟɜɟɫɢɧɟ),  
ɦ³/ɝɨɞ; 

γɦ - ɫɪɟɞɧɹɹ ɨɛɴɟɦɧɚɹ ɦɚɫɫɚ ɦɚɬɟɪɢɚɥɚ,  ɤɝ/ɦ³; 
Kɩɳ - ɫɨɞɟɪɠɚɧɢɟ ɩɵɥɢ ɜ ɳɟɩɟ,  %; 
Ko - ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɦɟɫɬɧɵɯ ɨɬɫɨɫɨɜ, ɜ ɞɨɥɹɯ ɟɞɢɧɢɰɵ. 
Ɋɚɫɱɟɬ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɪɚɡɨɜɨɝɨ ɜɵɞɟɥɟɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ 

ɚɬɦɨɫɮɟɪɭ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɳɟɩɵ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 
G = 1,15 · V'ɨɬɯ · Ȗɦ · Kɩɳ · Ko · Kɩ · 10 / 3600, ɝ/ɫ, 
  

ɝɞɟ V'ɨɬɯ - ɦɚɤɫɢɦɚɥɶɧɵɣ ɜɵɯɨɞ ɢɡɦɟɥɶɱɟɧɧɵɯ ɨɬɯɨɞɨɜ (ɩɨ ɩɥɨɬɧɨɣ 
ɞɪɟɜɟɫɢɧɟ),  ɦ³/ɱ; 

Kɩ - ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɜɟɞɟɧɢɹ ɦɨɳɧɨɫɬɢ ɜɵɛɪɨɫɚ ɤ 20-ɬɢ ɦɢɧɭɬɧɨɦɭ 
ɜɪɟɦɟɧɧɨɦɭ ɢɧɬɟɪɜɚɥɭ. 

 
M=1,15·1·240·10·0,2·10-5=0,0055 ɬ/ɝɨɞ; 
G=1,15·1·240·10·0,2·1·10/3600=1,53 ɝ/ɫ. 
 
3.2 Ɋɚɫɱɟɬ ɨɛɪɚɡɨɜɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɨɬ ɨɪɝɚɧɢɡɨɜɚɧɧɵɯ 

ɢɫɬɨɱɢɤɨɜ 
 
3.2.1 Ɋɚɫɱɟɬ ɨɛɪɚɡɨɜɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ 

ɥɚɦɢɧɢɪɨɜɚɧɧɵɯ ɞɪɟɜɟɫɧɨ-ɫɬɪɭɠɟɱɧɵɯ ɩɥɢɬ 
 
ȼ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦ ɩɪɨɰɟɫɫɟ ɢɡɝɨɬɨɜɥɟɧɢɹ ɥɚɦɢɧɢɪɨɜɚɧɧɨɣ ɞɪɟɜɟɫɧɨ-

ɫɬɪɭɠɟɱɧɨɣ ɩɥɢɬɵ ɜɵɞɟɥɹɸɬɫɹ ɡɚɝɪɹɡɧɹɸɳɢɟ ɜɟɳɟɫɬɜɚ: ɞɪɟɜɟɫɧɚɹ ɩɵɥɶ, 
ɨɤɫɢɞ ɚɡɨɬɚ (II), ɨɤɫɢɞ ɚɡɨɬɚ (IV), ɨɤɫɢɞ ɭɝɥɟɪɨɞɚ, ɛɟɧɡ(ɚ)ɩɢɪɟɧ, ɮɨɪɦɚɥɶɞɟɝɢɞ, 
ɚɦɦɢɚɤ. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɥɚɦɢɧɢɪɨɜɚɧɧɨɣ ɞɪɟɜɟɫɧɨ-ɫɬɪɭɠɟɱɧɨɣ ɩɥɢɬɵ 
ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 38. 
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Ɍɚɛɥɢɰɚ 38 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɥɚɦɢɧɢɪɨɜɚɧɧɨɣ ɞɪɟɜɟɫɧɨ-ɫɬɪɭɠɟɱɧɨɣ ɩɥɢɬɵ  
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ Ɂɧɚɱɟɧɢɟ 

Ⱦɥɢɧɚ ɦɦ 2700 
ɒɢɪɢɧɚ ɦɦ 1830 
Ɍɨɥɳɢɧɚ ɦɦ 16 
ȼɟɫ 1-ɨɣ ɩɥɢɬɵ ɤɝ 72,36 
ȼɟɫ ɥɚɦɢɧɢɪɭɸɳɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɤɝ 9,36 

 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɜɤɥɸɱɚɟɬ ɫɥɟɞɭɸɳɢɟ ɨɫɧɨɜɧɵɟ ɨɩɟɪɚɰɢɢ: 

ɫɭɲɤɚ ɞɪɟɜɟɫɧɵɯ ɱɚɫɬɢɰ; ɫɨɪɬɢɪɨɜɚɧɢɟ ɞɪɟɜɟɫɧɵɯ ɱɚɫɬɢɰ ɢ ɢɡɦɟɥɶɱɟɧɢɟ 
ɤɪɭɩɧɨɣ ɮɪɚɤɰɢɢ; ɫɦɟɲɢɜɚɧɢɟ ɞɪɟɜɟɫɧɵɯ ɱɚɫɬɢɰ ɫɨ ɫɜɹɡɭɸɳɢɦ; 
ɮɨɪɦɢɪɨɜɚɧɢɟ ɫɬɪɭɠɟɱɧɨɝɨ ɤɨɜɪɚ; ɩɪɟɫɫɨɜɚɧɢɟ ɞɪɟɜɟɫɧɨɫɬɪɭɠɟɱɧɵɯ ɩɥɢɬ; 
ɨɯɥɚɠɞɟɧɢɟ, ɫɭɲɤɚ; ɲɥɢɮɨɜɚɧɢɟ ɢ ɥɚɦɢɧɢɪɨɜɚɧɢɟ; ɭɤɥɚɞɤɚ ɢ ɯɪɚɧɟɧɢɟ ɩɥɢɬ. 
Ʉɚɠɞɚɹ ɢɡ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɨɩɟɪɚɰɢɣ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɨɩɪɟɞɟɥɟɧɧɨɣ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɢ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɨɛɪɚɡɨɜɚɧɢɟɦ ɨɬɯɨɞɨɜ 
ɢ ɩɨɥɭɱɟɧɢɟɦ ɩɨɥɭɮɚɛɪɢɤɚɬɨɜ. 

Ɋɚɫɯɨɞ ɦɚɬɟɪɢɚɥɨɜ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɨɞɧɨɣ ɥɚɦɢɧɢɪɨɜɚɧɧɨɣ ɞɪɟɜɟɫɧɨ-
ɫɬɪɭɠɟɱɧɨɣ ɩɥɢɬɵ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 39. 
 
Ɍɚɛɥɢɰɚ 39 – Ɋɚɫɯɨɞ ɦɚɬɟɪɢɚɥɨɜ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɨɞɧɨɣ ɥɚɦɢɧɢɪɨɜɚɧɧɨɣ 
ɞɪɟɜɟɫɧɨ-ɫɬɪɭɠɟɱɧɨɣ ɩɥɢɬɵ  

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ Ɂɧɚɱɟɧɢɟ 

Ⱦɪɟɜɟɫɧɚɹ ɳɟɩɚ ɤɝ 80 
ɋɜɹɡɭɸɳɟɟ ɜɟɳɟɫɬɜɨ ɤɝ 8 
Ʌɚɦɢɧɢɪɭɸɳɚɹ ɩɥɟɧɤɚ ɤɝ 0,45 

 
Ɂɚ ɨɞɢɧ ɦɟɫɹɰ ɩɪɨɢɡɜɨɞɢɬɫɹ 85 ɞɪɟɜɟɫɧɨ-ɫɬɪɭɠɟɱɧɵɯ ɩɥɢɬ. 

ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɡɚ ɨɞɢɧ ɝɨɞ – 1000 ɩɥɢɬ.  
ɉɪɢ ɪɚɫɬɚɪɢɜɚɧɢɢ ɛɨɱɟɤ ɫ ɤɚɪɛɚɦɢɞɨɮɨɪɦɚɥɶɞɟɝɢɞɧɨɣ ɫɦɨɥɨɣ 

ɜɵɞɟɥɹɟɬɫɹ ɮɨɪɦɚɥɶɞɟɝɢɞ. ɋɨɝɥɚɫɧɨ ɬɚɛɥɢɰɟ Ⱥ12 ɚɦɦɢɚɤ ɧɟ ɜɵɞɟɥɹɟɬɫɹ, ɬɚɤ 
ɤɚɤ ɟɝɨ ɫɨɞɟɪɠɢɬɫɹ ɜ ɫɦɨɥɟ 0,3%. 

Ɋɚɫɬɚɪɢɜɚɧɢɟ ɫɦɨɥɵ ɢ ɩɟɪɟɤɚɱɤɚ ɟɟ ɜ ɫɦɟɫɢɬɟɥɶ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɲɟɫɬɟɪɟɧɧɵɦ ɧɚɫɨɫɨɦ.  ɇɚɫɨɫ ɩɪɢɤɪɟɩɥɹɟɬɫɹ ɜɧɭɬɪɟɧɧɢɦ ɡɚɰɟɩɥɟɧɢɟɦ, 
ɩɨɷɬɨɦɭ ɜɫɟ ɜɨɡɦɨɠɧɵɟ ɜɵɞɟɥɟɧɢɹ ɮɨɪɦɚɥɶɞɟɝɢɞɚ ɢ ɩɪɨɬɟɱɤɢ ɹɜɥɹɸɬɫɹ 
ɦɢɧɢɦɚɥɶɧɵɦɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɚɧɧɵɦɢ ɪɚɫɫɱɟɬɚɦɢ ɦɨɠɧɨ ɩɪɢɧɟɛɪɟɱɶ.  

Ɋɚɫɱɟɬ ɨɛɪɚɡɨɜɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɩɪɢ ɫɦɟɲɢɜɚɧɢɢ ɞɪɟɜɟɫɧɨɣ 
ɫɬɪɭɠɤɢ ɫ ɤɚɪɛɚɦɢɞɨɮɨɪɦɚɥɶɞɟɝɢɞɧɨɣ ɫɦɨɥɨɣ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫɨɝɥɚɫɧɨ 
«Ɇɟɬɨɞɢɱɟɫɤɢɦ ɭɤɚɡɚɧɢɹɦ ɩɨ ɪɚɫɱɟɬɭ ɜɵɛɪɨɫɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ 
ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ ɩɪɟɞɩɪɢɹɬɢɹɦɢ ɞɟɪɟɜɨɨɛɪɚɛɚɬɵɜɚɸɳɟɣ 
ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ (ɧɚ ɨɫɧɨɜɟ ɭɞɟɥɶɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ)». 

Ɋɚɫɱɟɬ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɥɹ ɨɛɪɚɡɨɜɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɟɝɨ ɜɟɳɟɫɬɜɚ ɬɚɤɨɝɨ 
ɤɚɤ ɮɨɪɦɚɥɶɞɟɝɢɞ. Ⱥɦɦɢɚɤ ɧɟ ɜɵɞɟɥɹɟɬɫɹ, ɬɚɤ ɤɚɤ ɟɝɨ ɫɨɞɟɪɟɠɢɬɫɹ 0,3% 
ɫɨɝɥɚɫɧɨ ɬɚɛɥɢɰɟ Ⱥ12. 
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Ɏɨɪɦɚɥɶɞɟɝɢɞ ɜɵɞɟɥɹɟɬɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɤɚɪɛɚɦɢɞɨɮɨɪɦɚɥɶɞɟɝɢɞɧɨɣ ɫɦɨɥɵ ɜ ɤɚɱɟɫɬɜɟ ɫɜɹɡɭɸɳɟɝɨ ɞɪɟɜɟɫɧɨɣ ɫɬɪɭɠɤɢ. 

ȼɵɛɪɨɫ ɮɨɪɦɚɥɶɞɟɝɢɞɚ ɩɪɨɢɫɯɨɞɢɬ:  
 ɜ ɦɚɲɢɧɟ ɤɥɟɟɫɦɟɲɟɧɢɹ LU6000; 
 ɜ ɫɦɟɫɢɬɟɥɟ ȾɋɆ-7. 

 

ɉɮ = ீ∙௤ɮ

1000
, ɬ/ɝ, 

 
ɝɞɟ G – ɤɨɥɢɱɟɫɬɜɨ ɪɚɫɯɨɞɭɟɦɨɣ ɫɦɨɥɵ (ɬ/ɝɨɞ); 

qɮ – ɭɞɟɥɶɧɵɣ ɜɵɛɪɨɫ (ɝ/ɤɝ ɪɚɫɯɨɞɭɟɦɨɣ ɫɦɨɥɵ) ɮɨɪɦɚɥɶɞɟɝɢɞɚ (ɬɚɛɥɢɰɚ 
Ⱥ12). 

ȼɵɛɪɨɫ ɮɨɪɦɚɥɶɞɟɝɢɞɚ ɨɬ ɦɚɲɢɧɵ ɤɥɟɟɫɦɟɲɟɧɢɹ LU6000: 
G=77,28 ɬ/ɝɨɞ; 
 qɮ=1,2. 
 

ɉɮ = ଻଻,ଶ଼∙ଵ,ଶ
1000

= Ͳ,Ͳͻ͵  ɬ/ɝ. 

 
Ɋɚɫɱɟɬ ɜɵɛɪɨɫɨɜ ɮɨɪɦɚɥɶɞɟɝɢɞɚ ɨɬ ɫɦɟɫɢɬɟɥɹ ȾɋɆ-7: 
G=77,28 ɬ/ɝɨɞ;  
qɮ=1,2. 
 

ɉɮ = ଺ଶସ଴∙ଵ,ଶ
1000

= Ͳ,Ͳͻ͵ ɬ/ɝ. 

 
Ɋɚɫɱɟɬ ɨɛɪɚɡɨɜɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɩɪɢ ɩɪɟɫɫɨɜɚɧɢɢ 

ɥɚɦɢɧɢɪɨɜɚɧɧɵɯ ɞɪɟɜɟɫɧɨ-ɫɬɪɭɠɟɱɧɵɯ ɩɥɢɬ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫɨɝɥɚɫɧɨ [12]. 
Ʉɨɥɢɱɟɫɬɜɨ i-ɝɨ ɡɚɝɪɹɡɧɹɸɳɟɝɨ ɜɟɳɟɫɬɜɚ Ɇi (ɝ/ɫ) ɢ ɆȽi (ɬ/ɝɨɞ), 

ɩɨɫɬɭɩɚɸɳɟɝɨ ɜ ɚɬɦɨɫɮɟɪɭ, ɫɥɟɞɭɟɬ ɨɩɟɪɟɞɥɹɬɶ ɩɨ ɮɨɪɦɭɥɚɦ: 
 

iii KBМ  00278,0  ɝ/ɫ; 
21 10 iiȽi KBM  ɬ/ɝɨɞ, 

 
ɝɞɟ ȼ – ɪɚɫɯɨɞ ɫɦɨɥɵ, ɤɝ/ɱ; 

 ȼ1 – ɪɚɫɯɨɞ ɫɦɨɥɵ, ɬ/ɝɨɞ; 
i - ɫɨɞɟɪɠɚɧɢɟ i-ɝɨ ɡɚɝɪɹɡɧɹɸɳɟɝɨ ɜɟɳɟɫɬɜɚ ɜ ɫɨɫɬɚɜɟ ɫɦɨɥɵ, % (ɬɚɛɥɢɰɚ 

Ⱥ13); 

iK - ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɫɬɭɩɥɟɧɢɹ ɫɜɨɛɨɞɧɨɝɨ ɮɨɪɦɚɥɶɞɟɝɢɞɚ ɢ ɮɟɧɨɥɚ ɜ 
ɚɬɦɨɫɮɟɪɭ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 0,4 (40% ɨɬ ɜɚɥɨɜɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɫɜɨɛɨɞɧɨɝɨ 
ɮɨɪɦɚɥɶɞɟɝɢɞɚ ɢ ɮɟɧɨɥɚ ɩɨɫɬɭɩɚɸɬ ɜ ɚɬɦɨɫɮɟɪɭ) ɢ ɪɚɜɧɵɦ 1 (ɞɥɹ ɚɰɟɬɨɧɚ). 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨɥɭɱɚɟɦ: 
 

0124,04,03,015,3700278,0 iМ ɝ/ɫ; 

0927,0104,03,028,77 2  
ȽiM , ɬ/ɝɨɞ. 
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ȼɚɥɨɜɨɟ ɤɨɥɢɱɟɫɬɜɨ ɥɟɬɭɱɢɯ ɜɟɳɟɫɬɜ ɆȽi ɞɥɹ ɭɱɚɫɬɤɚ ɩɪɟɫɫɨɜɚɧɢɹ 
ɫɨɫɬɚɜɥɹɟɬ 36%. ɋɥɟɞɨɜɚɬɟɥɶɧɨ: 

 
0334,036,00927,036,0'  ȽiȽi MM  ɬ/ɝɨɞ. 

 
ɉɪɢ ɲɥɢɮɨɜɤɟ ɫɩɪɟɫɫɨɜɚɧɧɵɯ ɩɥɢɬ ɜɵɞɟɥɹɟɬɫɹ ɞɪɟɜɟɫɧɚɹ ɩɵɥɶ. ɉɪɢ 

ɨɯɥɚɠɞɟɧɢɢ ɡɚɝɪɹɡɧɹɸɳɢɟ ɜɟɳɟɫɬɜɚ ɧɟ ɜɵɞɟɥɹɸɬɫɹ. 
Ɋɚɫɱɟɬ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫɨɝɥɚɫɧɨ [12]. 
Ⱦɥɹ ɢɫɬɨɱɧɢɤɨɜ ɡɚɝɪɹɡɧɟɧɢɹ ɚɬɦɨɫɮɟɪɵ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɡɚɤɪɵɬɵɯ 

ɩɨɦɟɳɟɧɢɹɯ ɫ ɜɵɛɪɨɫɨɦ ɱɟɪɟɡ ɫɢɫɬɟɦɭ ɨɛɳɟɨɛɦɟɧɧɨɣ ɜɟɧɬɢɥɹɰɢɢ ɩɪɢ 
ɨɬɫɭɬɫɬɜɢɢ ɦɟɫɬɧɨɝɨ ɨɬɫɨɫɚ, ɞɥɹ ɪɚɫɱɟɬɨɜ ɪɚɡɨɜɨɝɨ Ɇi (ɝ/ɫ) ɢ ɜɚɥɨɜɨɝɨ 
ɆȽi(ɬ/ɝɨɞ) ɩɵɥɢ ɞɪɟɜɟɫɧɨɣ, ɩɪɢɦɟɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɮɨɪɦɭɥɵ: 

 
6,3/2,0 52 ii qKKМ  , ɝ\ɫ; 

3
52 102,0  iȽi qɌKKМ , ɬ\ɝɨɞ, 

 
ɝɞɟ 0,2 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɝɪɚɜɢɬɚɰɢɨɧɧɨɟ ɨɫɚɠɞɟɧɢɟ ɩɵɥɟɜɵɯ 
ɱɚɫɬɢɰ, ɜ ɞɨɥ.ɟɞ.; 

2K - ɞɨɥɹ ɩɵɥɢ, ɨɛɪɚɡɭɸɳɚɹ ɭɫɬɨɣɱɢɜɵɣ ɚɷɪɨɡɨɥɶ (ɞɥɹ ɞɪɟɜɟɫɧɨɣ ɩɵɥɢ 
0,01); 

Ʉ5 – ɜɥɚɠɧɨɫɬɶ ɦɚɬɟɪɢɚɥɚ (ɩɨ ɬɚɛɥɢɰɟ Ⱥ8); 
qi – ɭɞɟɥɶɧɨɟ ɜɵɞɟɥɟɧɢɟ ɞɪɟɜɟɫɧɨɣ ɩɵɥɢ, ɤɝ/ɱ (ɬɚɛɥɢɰɚ  Ⱥ14); 
Ɍ – ɜɪɟɦɹ ɪɚɛɨɬɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɝɨɞ, ɱɚɫ. 

 
0017,06,3/1,3101,02,0 iМ , ɝ\ɫ; 

0129,0101,32080101,02,0 3  
ȽiМ , ɬ\ɝɨɞ. 

 
Ɋɚɫɱɟɬ ɨɛɪɚɡɨɜɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɩɪɢ ɥɚɦɢɧɢɪɨɜɚɧɢɢ ɩɥɢɬ 

ɩɪɨɢɡɜɨɞɢɬɫɹ ɫɨɝɥɚɫɧɨ [12]. 
ȼ ɩɪɨɰɟɫɫɟ ɥɚɦɢɧɢɪɨɜɚɧɢɹ ɩɥɢɬ ɞɥɹ ɩɪɨɩɢɬɤɢ ɩɥɟɧɤɢ ɉȼɏ 

ɩɪɢɦɟɧɹɸɬɫɹ ɤɚɪɛɚɦɢɞɨɮɨɪɦɚɥɶɞɟɝɢɞɧɵɟ ɫɦɨɥɵ ɫ ɫɨɞɟɪɠɚɧɢɟɦ ɫɜɨɛɨɞɧɨɝɨ 
ɮɨɪɦɚɥɶɞɟɝɢɞɚ 0,3 %. 

Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɡɨɜɨɝɨ Ɇi(ɝ/ɫ) ɢ ɜɚɥɨɜɨɝɨ ɆȽi(ɬ/ɝɨɞ) ɡɧɚɱɟɧɢɣ ɦɨɳɧɨɫɬɟɣ 
ɜɵɛɪɨɫɨɜ ɮɨɪɦɚɥɶɞɟɝɢɞɚ ɨɬ ɢɫɬɨɱɧɢɤɨɜ ɡɚɝɪɹɡɧɟɧɢɹ ɚɬɦɨɫɮɟɪɵ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ: 

 

iii KBМ  00278,0  ɝ/ɫ; 
21 10 iiȽi KBM  ɬ/ɝɨɞ, 

 
ɝɞɟ  ȼ – ɪɚɫɯɨɞ ɤɥɟɹɳɟɝɨ ɫɨɫɬɚɜɚ, ɤɝ/ɱ; 

ȼ1 – ɪɚɫɯɨɞ ɤɥɟɹɳɟɝɨ ɫɨɫɬɚɜɚ, ɬ/ɝɨɞ; 
i - ɫɨɞɟɪɠɚɧɢɟ ɫɜɨɛɨɞɧɨɝɨ ɮɨɪɦɚɥɶɞɟɝɢɞɚ ɜ ɫɨɫɬɚɜɟ ɫɦɨɥɵ, % (ɬɚɛɥɢɰɚ 

Ⱥ13); 
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iK - ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɫɬɭɩɥɟɧɢɹ ɫɜɨɛɨɞɧɨɝɨ ɮɨɪɦɚɥɶɞɟɝɢɞɚ ɜ ɚɬɦɨɫɮɟɪɭ, 
ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 0,3 (30% ɨɬ ɜɚɥɨɜɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɫɜɨɛɨɞɧɨɝɨ 
ɮɨɪɦɚɥɶɞɟɝɢɞɚ ɩɨɫɬɭɩɚɸɬ ɜ ɚɬɦɨɫɮɟɪɭ). 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨɥɭɱɚɟɦ: 
 

00929,03,03,015,3700278,0 iМ ɝ/ɫ 

0696,0103,03,028,77 2  
ȽiM  ɬ/ɝɨɞ. 

 
ȼ ɚɬɦɨɫɮɟɪɭ ɜɵɞɟɥɹɟɬɫɹ 30% ɨɬ ɜɚɥɨɜɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɫɜɨɛɨɞɧɨɝɨ 

ɮɨɪɦɚɥɶɞɟɝɢɞɚ, ɤɨɬɨɪɵɟ ɪɚɫɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɭɱɚɫɬɤɚɦ: 
Ⱥ) ɍɱɚɫɬɨɤ ɪɚɡɦɟɳɟɧɢɹ ɤɥɟɟɧɚɦɚɡɵɜɚɸɳɢɯ ɜɚɥɶɰɨɜ ɢ ɝɨɪɹɱɢɯ ɩɪɟɫɫɨɜ – 

25%, ɢɡ ɤɨɬɨɪɵɯ ɜɵɞɟɥɟɧɢɟ ɮɨɪɦɚɥɶɞɟɝɢɞɚ ɪɚɫɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɭɱɚɫɬɤɚɦ: 
 ɧɚ ɤɥɟɟɜɵɯ ɜɚɥɶɰɚɯ – 15%; 
 ɧɚ ɩɪɟɫɫɚɯ – 75%; 
 ɢɡ ɜɟɪɯɧɟɣ ɡɨɧɵ – 10%; 
Ȼ) ɭɱɚɫɬɨɤ ɜɵɞɟɪɠɤɢ ɥɚɦɢɧɢɪɨɜɚɧɧɵɯ ɢɡɞɟɥɢɣ – 5%. 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɦɨɠɟɦ ɪɚɫɫɱɢɬɚɬɶ ɤɨɥɢɱɟɫɬɜɨ ɜɵɞɟɥɟɧɢɹ ɫɜɨɛɨɞɧɨɝɨ 

ɮɨɪɦɚɥɶɞɟɝɢɞɚ ɧɚ ɭɱɚɫɬɤɚɯ: 
 ɧɚ ɤɥɟɟɜɵɯ ɜɚɥɶɰɚɯ: 
 

01044,015,00696,015,0'  ȽiȽi MМ ɬ/ɝɨɞ; 
 
 ɧɚ ɩɪɟɫɫɚɯ: 
 

0522,075,00696,075,0'  ȽiȽi MМ  ɬ/ɝɨɞ; 
 
 ɢɡ ɜɟɪɯɧɟɣ ɡɨɧɵ: 
 

00696,01,00696,01,0'  ȽiȽi MМ ɬ/ɝɨɞ; 
 
 ɧɚ ɭɱɚɫɬɤɟ ɜɵɞɟɪɠɤɢ ɥɚɦɢɧɢɪɨɜɚɧɧɵɯ ɢɡɞɟɥɢɣ: 
 

00348,005,00696,005,0'  ȽiȽi MМ ɬ/ɝɨɞ. 
 
3.2.2 Ɋɚɫɱɟɬ ɨɛɪɚɡɨɜɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ 

ɫɬɨɥɟɲɧɢɰɵ ɢ ɪɟɛɪɚ ɠɟɫɬɤɨɫɬɢ ɲɤɨɥɶɧɨɣ ɩɚɪɬɵ 
 
ɋɬɨɥɟɲɧɢɰɵ ɲɤɨɥɶɧɵɯ ɩɚɪɬ ɩɪɨɢɡɜɨɞɹɬɫɹ ɪɚɡɦɟɪɨɦ 1200ɯ500 ɦɦ. ɉɪɢ 

ɷɬɨɦ ɤɚɠɞɵɣ ɭɝɨɥ ɫɬɨɥɟɲɧɢɰɵ ɫɪɟɡɚɟɬɫɹ ɩɨɞ ɪɚɞɢɭɫ 50 ɦɦ. Ⱦɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɪɟɛɪɚ ɠɟɫɬɤɨɫɬɢ ɩɥɢɬɵ ɪɟɠɭɬɫɹ ɪɚɡɦɟɪɨɦ 1100ɯ400 ɦɦ. 

ɉɪɢ ɪɚɫɤɪɨɟ ɢ ɪɚɫɩɢɥɟ ɩɥɢɬ ɜɵɞɟɥɹɟɬɫɹ ɞɪɟɜɟɫɧɚɹ ɩɵɥɶ.  
Ɋɚɫɱɟɬ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫɨɝɥɚɫɧɨ [12]. 
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Ⱦɥɹ ɢɫɬɨɱɧɢɤɨɜ ɡɚɝɪɹɡɧɟɧɢɹ ɚɬɦɨɫɮɟɪɵ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɡɚɤɪɵɬɵɯ 
ɩɨɦɟɳɟɧɢɹɯ ɫ ɜɵɛɪɨɫɨɦ ɱɟɪɟɡ ɫɢɫɬɟɦɭ ɨɛɳɟɨɛɦɟɧɧɨɣ ɜɟɧɬɢɥɹɰɢɢ ɩɪɢ 
ɨɬɫɭɬɫɬɜɢɢ ɦɟɫɬɧɨɝɨ ɨɬɫɨɫɚ, ɞɥɹ ɪɚɫɱɟɬɨɜ ɪɚɡɨɜɨɝɨ Ɇi (ɝ/ɫ) ɢ ɜɚɥɨɜɨɝɨ 
ɆȽi(ɬ/ɝɨɞ) ɩɵɥɢ ɞɪɟɜɟɫɧɨɣ, ɩɪɢɦɟɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɮɨɪɦɭɥɵ: 

 
6,3/2,0 52 ii qKKМ  , ɝ\ɫ; 

3
52 102,0  iȽi qɌKKМ , ɬ\ɝɨɞ, 

 
ɝɞɟ 0,2 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɝɪɚɜɢɬɚɰɢɨɧɧɨɟ ɨɫɚɠɞɟɧɢɟ ɩɵɥɟɜɵɯ 
ɱɚɫɬɢɰ, ɜ ɞɨɥ.ɟɞ.; 

2K - ɞɨɥɹ ɩɵɥɢ, ɨɛɪɚɡɭɸɳɚɹ ɭɫɬɨɣɱɢɜɵɣ ɚɷɪɨɡɨɥɶ (ɞɥɹ ɞɪɟɜɟɫɧɨɣ ɩɵɥɢ 
0,01); 

Ʉ5 – ɜɥɚɠɧɨɫɬɶ ɦɚɬɟɪɢɚɥɚ (ɩɨ ɬɚɛɥɢɰɟ Ⱥ8); 
qi – ɭɞɟɥɶɧɨɟ ɜɵɞɟɥɟɧɢɟ ɞɪɟɜɟɫɧɨɣ ɩɵɥɢ, ɤɝ/ɱ (ɬɚɛɥɢɰɚ Ⱥ14); 
Ɍ – ɜɪɟɦɹ ɪɚɛɨɬɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɝɨɞ, ɱɚɫ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢ ɪɚɫɤɪɨɟ ɢ ɪɚɫɩɢɥɟ ɩɥɢɬ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɫɬɨɥɟɲɧɢɰɵ ɢ ɪɟɛɪɚ ɠɟɫɬɤɨɫɬɢ ɲɤɨɥɶɧɨɣ ɩɚɪɬɵ ɩɵɥɢ ɞɪɟɜɟɫɧɨɣ ɜɵɞɟɥɹɟɬɫɹ: 

 
0026,06,3/745,4101,02,0 iМ , ɝ\ɫ; 

0197,010745,42080101,02,0 3  
ȽiМ , ɬ\ɝɨɞ. 

 
ɉɪɢ ɫɜɟɪɥɟɧɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɬɜɟɪɫɬɢɣ ɜ ɩɥɢɬɚɯ ɅȾɋɉ ɜɵɞɟɥɹɟɬɫɹ 

ɞɪɟɜɟɫɧɚɹ ɩɵɥɶ. Ɋɚɫɱɟɬ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫɨɝɥɚɫɧɨ [12]. 
Ⱦɥɹ ɢɫɬɨɱɧɢɤɨɜ ɡɚɝɪɹɡɧɟɧɢɹ ɚɬɦɨɫɮɟɪɵ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɡɚɤɪɵɬɵɯ 

ɩɨɦɟɳɟɧɢɹɯ ɫ ɜɵɛɪɨɫɨɦ ɱɟɪɟɡ ɫɢɫɬɟɦɭ ɨɛɳɟɨɛɦɟɧɧɨɣ ɜɟɧɬɢɥɹɰɢɢ ɩɪɢ 
ɨɬɫɭɬɫɬɜɢɢ ɦɟɫɬɧɨɝɨ ɨɬɫɨɫɚ, ɞɥɹ ɪɚɫɱɟɬɨɜ ɪɚɡɨɜɨɝɨ Ɇi (ɝ/ɫ) ɢ ɜɚɥɨɜɨɝɨ 
ɆȽi(ɬ/ɝɨɞ) ɩɵɥɢ ɞɪɟɜɟɫɧɨɣ, ɩɪɢɦɟɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɮɨɪɦɭɥɵ: 

 
6,3/2,0 52 ii qKKМ  , ɝ\ɫ; 

3
52 102,0  iȽi qɌKKМ , ɬ\ɝɨɞ, 

 
ɝɞɟ 0,2 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɝɪɚɜɢɬɚɰɢɨɧɧɨɟ ɨɫɚɠɞɟɧɢɟ ɩɵɥɟɜɵɯ 
ɱɚɫɬɢɰ, ɜ ɞɨɥ.ɟɞ.; 

2K - ɞɨɥɹ ɩɵɥɢ, ɨɛɪɚɡɭɸɳɚɹ ɭɫɬɨɣɱɢɜɵɣ ɚɷɪɨɡɨɥɶ (ɞɥɹ ɞɪɟɜɟɫɧɨɣ ɩɵɥɢ 
0,01); 

Ʉ5 – ɜɥɚɠɧɨɫɬɶ ɦɚɬɟɪɢɚɥɚ (ɩɨ ɬɚɛɥɢɰɟ Ⱥ8); 
qi – ɭɞɟɥɶɧɨɟ ɜɵɞɟɥɟɧɢɟ ɞɪɟɜɟɫɧɨɣ ɩɵɥɢ, ɤɝ/ɱ (ɬɚɛɥɢɰɚ Ⱥ14); 
Ɍ – ɜɪɟɦɹ ɪɚɛɨɬɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɝɨɞ, ɱɚɫ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢ ɫɜɟɪɥɟɧɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɬɜɟɪɫɬɢɣ ɜ ɩɥɢɬɚɯ ɩɪɢ 
ɩɪɨɢɡɜɨɞɫɬɜɟ ɫɬɨɥɟɲɧɢɰɵ ɢ ɪɟɛɪɚ ɠɟɫɬɤɨɫɬɢ ɲɤɨɥɶɧɨɣ ɩɚɪɬɵ ɩɵɥɢ ɞɪɟɜɟɫɧɨɣ 
ɜɵɞɟɥɹɟɬɫɹ: 
 

00113,06,3/028,2101,02,0 iМ , ɝ\ɫ; 
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00844,010028,22080101,02,0 3  
ȽiМ , ɬ\ɝɨɞ. 

 
ɉɪɢ ɪɚɫɬɚɪɢɜɚɧɢɢ ɤɥɟɹ-ɪɚɫɩɥɚɜɚ ɜɵɞɟɥɹɟɬɫɹ ɩɵɥɶ ɬɟɪɦɨɩɥɚɫɬɨɜ. 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɜɵɛɪɨɫ i-ɝɨ Ɂȼ, ɝ/ɫ, ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɨɩɟɪɚɰɢɢ ɩɨ 

ɪɚɫɬɚɪɢɜɚɧɢɸ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

Mi=
Qi∙B'
3600

 , 

 
ɝɞɟ Qi – ɭɞɟɥɶɧɵɣ ɩɨɤɚɡɚɬɟɥɶ ɜɵɞɟɥɟɧɢɹ -ɝɨ ɜɪɟɞɧɨɝɨ ɜɟɳɟɫɬɜɚ 1 ɤɝ 
ɩɟɪɟɪɚɛɚɬɵɜɚɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɝ/ɤɝ (ɬɚɛɥɢɰɚ Ⱥ15); 

B' – ɦɚɤɫɢɦɚɥɶɧɵɣɪɚɡɨɜɵɣ ɪɚɫɯɨɞ ɩɟɪɟɪɚɛɚɬɵɜɚɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ ɧɚ 
ɨɛɨɪɭɞɨɜɚɧɢɢ, ɤɝ/ɱ. 

ȼɚɥɨɜɵɣ ɜɵɛɪɨɫ i-ɝɨ ɜɟɳɟɫɬɜɚ ɡɚ ɝɨɞ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

Mɝɨɞi=Qɭɞi
∙B∙10-6, 

 
ɝɞɟ B – ɜɚɥɨɜɵɣ ɪɚɫɯɨɞ ɩɟɪɟɪɚɛɚɬɵɜɚɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɤɝ/ɝɨɞ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɚɤɫɢɦɚɥɶɧɨ ɪɚɡɨɜɵɣ ɜɵɛɪɨɫ ɩɵɥɢ ɬɟɪɦɨɩɥɚɫɬɨɜ 
ɫɨɫɬɚɜɢɬ: 

 

Mi=
1,00∙1,25

3600
=0,00035 ɝ/ɫ. 

 
Ⱥ ɜɚɥɨɜɵɣ ɜɵɛɪɨɫ ɛɭɞɟɬ ɪɚɜɟɧ: 
 
Mɝɨɞi=1,00∙2600∙10-6=0,0026 ɬ/ɝɨɞ . 
 
ɉɪɢ ɤɪɨɦɥɟɧɢɢ ɫɬɨɥɟɲɧɢɰɵ ɩɚɪɬɵ ɡɚɝɪɹɡɧɹɸɳɢɟ ɜɟɳɟɫɬɜɚ ɜɵɞɟɥɹɸɬɫɹ 

ɧɚ ɷɬɚɩɟ ɩɥɚɜɥɟɧɢɹ ɤɥɟɹ-ɪɚɫɩɥɚɜɚ, ɫɨɫɬɨɹɳɢɣ ɢɡ ɬɟɪɦɨɩɥɚɫɬɢɱɧɵɯ ɫɦɨɥ ɢ 
ɩɨɥɢɦɟɪɨɜ, ɜ ɱɚɫɬɧɨɫɬɢ  ɩɨɥɢɷɬɢɥɟɧɬɟɪɟɮɬɚɥɚɬɚ. Ɂɚɝɪɹɡɧɹɸɳɢɟ ɜɟɳɟɫɬɜɚ 
ɫɥɟɞɭɸɳɢɟ: ɞɢɦɟɬɢɥɬɟɪɟɮɬɚɥɚɬ, ɨɤɫɢɞ ɭɝɥɟɪɨɞɚ, ɷɬɚɧɨɜɚɹ ɤɢɫɥɨɬɚ, 
ɮɨɪɦɚɥɶɞɟɝɢɞ. 

Ɋɚɫɱɟɬ ɜɵɩɨɥɧɟɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɬɨɞɢɤɨɣ «Ɋɚɫɱɟɬɧɵɟ ɦɟɬɨɞɵ 
ɨɩɪɟɞɟɥɟɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɟ ɨɬ ɩɪɟɞɩɪɢɹɬɢɣ ɩɨ 
ɩɪɨɢɡɜɨɞɫɬɜɭ ɢ ɩɟɪɟɪɚɛɨɬɤɟ ɩɨɥɢɦɟɪɧɵɯ ɦɚɬɟɪɢɚɥɨɜ». 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɜɵɛɪɨɫ i-ɝɨ Ɂȼ, ɝ/ɫ, ɩɪɢ ɩɥɚɜɥɟɧɢɢ ɤɥɟɹ-ɪɚɫɩɥɚɜɚ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

Mi=
Qi∙B'
3600

 , 

 
ɝɞɟ Qi  – ɭɞɟɥɶɧɵɣ ɩɨɤɚɡɚɬɟɥɶ ɜɵɞɟɥɟɧɢɹ -ɝɨ ɜɪɟɞɧɨɝɨ ɜɟɳɟɫɬɜɚ 1 ɤɝ 
ɩɟɪɟɪɚɛɚɬɵɜɚɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɝ/ɤɝ (ɬɚɛɥɢɰɚ Ⱥ15); 
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B'  – ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɡɨɜɵɣ ɪɚɫɯɨɞ ɩɟɪɟɪɚɛɚɬɵɜɚɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ ɧɚ 
ɨɛɨɪɭɞɨɜɚɧɢɢ, ɤɝ/ɱ. 

ȼɚɥɨɜɵɣ ɜɵɛɪɨɫ i-ɝɨ ɜɟɳɟɫɬɜɚ ɡɚ ɝɨɞ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 
Mɝɨɞi=Qɭɞi

∙B∙10-6, 

 
ɝɞɟ B – ɜɚɥɨɜɵɣ ɪɚɫɯɨɞ ɩɟɪɟɪɚɛɚɬɵɜɚɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɤɝ/ɝɨɞ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɚɤɫɢɦɚɥɶɧɨ ɪɚɡɨɜɵɟ ɜɵɛɪɨɫɵ ɫɨɫɬɚɜɹɬ: 
 ɞɥɹ ɞɢɦɟɬɢɥɬɟɪɟɮɬɚɥɚɬɚ: 
 

Mi=
0,003∙1,25

3600
=0,000001 ɝ/ɫ; 

 
 ɞɥɹ ɭɝɥɟɪɨɞɚ ɨɤɫɢɞɚ: 
 

Mi=
0,8∙1,25

3600
=0,00028 ɝ/ɫ; 

 
 ɞɥɹ ɷɬɚɧɨɜɨɣ ɤɢɫɥɨɬɵ: 
 

Mi=
0,7∙1,25

3600
=0,00024 ɝ/ɫ; 

 
 ɞɥɹ ɮɨɪɦɚɥɶɞɟɝɢɞɚ: 
 

Mi=
0,045∙1,25

3600
=0,000016 ɝ/ɫ. 

 
Ⱥ ɜɚɥɨɜɵɣ ɜɵɛɪɨɫ ɛɭɞɟɬ ɪɚɜɟɧ: 
 ɞɥɹ ɞɢɦɟɬɢɥɬɟɪɟɮɬɚɥɚɬɚ: 
 
Mɝɨɞi=0,003∙2600∙10-6=0,0000078 ɬ/ɝɨɞ; 
 
 ɞɥɹ ɭɝɥɟɪɨɞɚ ɨɤɫɢɞɚ: 
 
Mɝɨɞi=0,8∙2600∙10-6=0,00208 ɬ/ɝɨɞ; 
 
 ɞɥɹ ɷɬɚɧɨɜɨɣ ɤɢɫɥɨɬɵ: 
 
Mɝɨɞi=0,7∙2600∙10-6=0,00182 ɬ/ɝɨɞ; 
 
 ɞɥɹ ɮɨɪɦɚɥɶɞɟɝɢɞɚ: 
 
Mɝɨɞi=0,045∙2600∙10-6=0,000117 ɬ/ɝɨɞ. 
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3.2.3 Ɋɚɫɱɟɬ ɨɛɪɚɡɨɜɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ 
ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɤɚɪɤɚɫɚ 

 
Ⱦɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɤɚɪɤɚɫɚ ɢɫɩɨɥɶɡɭɸɬɫɹ  ɩɪɨɮɢɥɶɧɵɟ 

ɬɪɭɛɵ ɢɡ ɫɬɚɥɢ ɦɚɪɤɢ 1-2 ɉɋ (ɩɨɥɭɫɩɨɤɨɣɧɚɹ ɫɬɚɥɶ) ɪɚɡɦɟɪɨɦ 25ɯ25 ɦɦ ɢ 
ɬɨɥɳɢɧɨɣ 1,2 ɦɦ. Ⱦɥɢɧɚ ɨɞɧɨɣ ɬɪɭɛɵ ɫɨɫɬɚɜɥɹɟɬ 6120 ɦɦ. Ⱦɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ 
ɨɞɧɨɝɨ ɤɚɪɤɚɫɚ ɬɪɟɛɭɟɬɫɹ 5148 ɦɦ ɩɪɨɮɢɥɶɧɨɣ ɬɪɭɛɵ. 

Ⱦɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɦɟɬɚɥɥɨɤɚɪɤɚɫɚ ɲɤɨɥɶɧɨɣ ɩɚɪɬɵ ɧɟɨɛɯɨɞɢɦɨ ɨɬɪɟɡɚɬɶ 
4 ɨɬɪɟɡɤɚ ɬɪɭɛɵ ɩɨ 400 ɦɦ, 2 – ɩɨ 684 ɦɦ ɢ 2 – ɩɨ 1090 ɦɦ. 

ɉɪɢ ɪɟɡɤɟ ɭɝɥɟɪɨɞɢɫɬɨɣ ɫɬɚɥɢ ɜɵɞɟɥɹɸɬɫɹ ɬɚɤɢɟ ɜɟɳɟɫɬɜɚ, ɤɚɤ 
ɫɨɟɞɢɧɟɧɢɹ ɦɚɪɝɚɧɰɚ, ɨɤɫɢɞ ɠɟɥɟɡɚ, ɫɜɚɪɨɱɧɵɣ ɚɷɪɨɡɨɥɶ ɢ ɨɤɫɢɞ ɭɝɥɟɪɨɞɚ. 

Ⱦɥɹ ɪɚɫɱɟɬɚ ɨɛɪɚɡɨɜɚɧɢɹ  ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɩɪɢ ɪɟɡɤɟ ɦɟɬɚɥɥɚ 
ɢɫɩɨɥɶɡɭɟɬɫɹ [9]. 

Ʉɨɥɢɱɟɫɬɜɨ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ, ɜɵɞɟɥɹɸɳɢɯɫɹ ɩɪɢ ɪɟɡɤɟ ɫɬɚɥɢ 
ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

Ɇ𝑖 = 𝑖ݍ ∙ ݈ ∙ 𝑡 , ɝ/ɫ, 
 
ɝɞɟ    qi – ɭɞɟɥɶɧɵɣ ɩɨɤɚɡɚɬɟɥɶ ɜɵɞɟɥɟɧɢɹ ɡɚɝɪɹɡɧɹɸɳɟɝɨ ɜɟɳɟɫɬɜɚ (ɝ/ɦ) 
(ɬɚɛɥɢɰɚ Ⱥ16); 

l – ɞɥɢɧɧɚ ɪɟɡɚ ɧɚ ɨɞɧɭ ɤɨɧɫɬɪɭɤɰɢɸ, ɦ, l=0,225ɦ; 
t – ɜɪɟɦɹ ɪɟɡɤɢ ɨɞɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ, ɫ, t=180 c. 
ɍɞɟɥɶɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɜɵɞɟɥɟɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɩɪɢ ɪɟɡɤɟ 

ɦɟɬɚɥɥɨɦ ɢ ɫɩɥɚɜɨɜ (ɧɚ ɞɥɢɧɭ ɪɟɡɚ, ɝ/ɦ; ɧɚ ɟɞɢɧɢɰɭ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɝ/ɱ) 
ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ Ⱥ16. 

ɋɨɟɞɢɧɟɧɢɹ ɦɚɪɝɚɧɰɚ: 
 
Ɇ𝑖 = Ͳ,ͲͲͻ͸ ∙ Ͳ,ʹʹͷ ∙ ͳͺͲ = Ͳ,͵ͻ ɝ/ɫ; 
 
ɀɟɥɟɡɚ ɨɤɫɢɞ: 
 
Ɇ𝑖 = Ͳ,ͷ͵ ∙ Ͳ,ʹʹͷ ∙ ͳͺͲ = ʹͳ,Ͷͺ ɝ/ɫ; 
 
ɋɜɚɪɨɱɧɵɣ ɚɷɪɨɡɨɥɶ: 
 
Ɇ𝑖 = Ͳ,Ͳͻ ∙ Ͳ,ʹʹͷ ∙ ͳͺͲ = ͹ʹ,ͻ ɝ/ɫ; 
 
ɍɝɥɟɪɨɞɚ ɨɤɫɢɞ: 
 
Ɇ𝑖 = Ͳ,Ͳʹͷ ∙ Ͳ,ʹʹͷ ∙ ͳͺͲ = Ͳ,ͻ ɝ/ɫ. 

 
Ⱦɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɲɤɨɥɶɧɨɣ ɩɚɪɬɵ ɧɟɨɛɯɨɞɢɦɨ ɜ ɨɬɪɟɡɤɚɯ ɬɪɭɛɵ 

ɪɚɡɦɟɪɨɦ ɩɨ 400 ɦɦ ɩɪɨɛɢɬɶ ɩɨ 2 ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɬɜɟɪɫɬɢɹ, ɤɨɬɨɪɵɟ 
ɞɨɥɠɧɵ ɧɚɯɨɞɢɬɶɫɹ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 50 ɦɦ ɨɬ ɤɪɚɹ ɫ ɤɚɠɞɨɣ ɫɬɨɪɨɧɵ. ȼ ɨɬɪɟɡɤɚɯ 
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ɩɨ 684 ɦɦ – ɩɨ 2 ɨɬɜɟɪɫɬɢɹ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 15 ɦɦ ɫ ɜɟɪɯɧɟɝɨ ɤɪɚɹ ɢ 299 ɦɦ ɨɬ 
ɧɢɠɧɟɝɨ ɤɪɚɹ. 

ɉɪɨɛɢɜɤɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɬɜɟɪɬɢɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɫɬɚɧɤɟ P80. 
ɋɨɝɥɚɫɧɨ [10] ɜɵɞɟɥɟɧɢɟ ɩɵɥɢ ɦɟɬɚɥɥɢɟɫɤɨɣ ɜ ɚɬɦɨɫɮɟɪɭ ɩɵɥɢ 

ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɟɬ 0,007 ɝ/ɫ ɢ 0,052 ɬ/ɝɨɞ. 
Ⱦɥɹ ɪɚɫɱɟɬɚ ɨɛɪɚɡɨɜɚɧɢɹ  ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɩɪɢ ɫɜɚɪɤɟ ɦɟɬɚɥɥɚ 

ɢɫɩɨɥɶɡɭɟɬɫɹ [9]. 
Ⱦɥɹ ɫɜɚɪɤɢ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɲɬɭɱɧɵɟ 

ɷɥɟɤɬɪɨɞɵ ɦɚɪɤɢ «ɍɈɇɂ 13/45». Ɇɚɫɫɚ ɨɞɧɨɝɨ ɷɥɟɤɬɪɨɞɚ ɫɨɫɬɚɜɥɹɟɬ 0,0586ɤɝ. 
Ⱦɥɹ ɫɜɚɪɤɢ 1 ɦ ɬɪɭɛɵ ɬɪɟɛɭɟɬɫɹ 2,512ɤɝ ɫɜɚɪɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. ɇɚ 
ɮɨɪɦɢɪɨɜɚɧɢɟ ɨɞɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ – 1,608 ɤɝ ɫɜɚɪɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. Ɂɚ ɝɨɞ 
ɪɚɫɯɨɞ ɫɜɚɪɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɛɭɞɟɬ ɪɚɜɟɧ: 11578 ɤɝ ɫɜɚɪɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: 
1. Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ – ɷɥɟɤɬɪɨɞɭɝɨɜɚɹ ɫɜɚɪɤɚ ɫɬɚɥɢ, ɪɭɱɧɚɹ 

ɫɜɚɪɤɚ. 
2. ɂɫɩɨɥɶɡɭɟɦɵɣ ɫɜɚɪɨɱɧɵɣ ɦɚɬɟɪɢɚɥ – ɲɬɭɱɧɵɟ ɷɥɟɤɬɪɨɞɵ ɦɚɪɤɢ – 

ɍɈɇɂ 13/ 45. 
3. Ɇɚɫɫɚ ɪɚɫɯɨɞɭɟɦɵɯ ɡɚ ɝɨɞ ɫɜɚɪɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ – 11578 ɤɝ. 
4. Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɫɜɚɪɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɡɚ 1ɱɚɫ  ɩɪɨɜɟɞɟɧɢɹ 

ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬ –5,025 ɤɝ. 
ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬ ɜ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ ɩɨɫɬɭɩɚɟɬ 

ɫɜɚɪɨɱɧɵɣ ɚɷɪɨɡɨɥɶ ɢ ɝɚɡɨɨɛɪɚɡɧɵɟ ɜɟɳɟɫɬɜɚ: ɨɤɫɢɞ ɠɟɥɟɡɚ, ɦɚɪɝɚɧɟɰ, ɩɵɥɶ 
ɧɟɨɪɝɚɧɢɱɟɫɤɚɹ ɫ ɫɨɞɟɪɠɚɧɢɟɦ SiO2 20-70%, ɮɬɨɪɢɞɵ, ɮɬɨɪɢɫɬɵɣ ɜɨɞɨɪɨɞ, 
ɞɢɨɤɫɢɞ ɚɡɨɬɚ, ɨɤɫɢɞ ɭɝɥɟɪɨɞɚ. ɍɞɟɥɶɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ 
ɩɪɢ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬɚɯ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ Ⱥ17. 

Ɇɚɫɫɨɜɵɟ ɜɵɞɟɥɟɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɦɟɫɬɧɭɸ ɜɟɧɬɢɥɹɰɢɸ 
ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

Ɇi =ݍ𝑖 ∙ ܳ ∙  ,ɦɨ/͵͸ͲͲ, ɝ/ɫܭ
 

ɝɞɟ qi - ɭɞɟɥɶɧɵɣ ɩɨɤɚɡɚɬɟɥɶ ɜɵɞɟɥɹɟɦɨɝɨ ɡɚɝɪɹɡɧɹɸɳɟɝɨ ɜɟɳɟɫɬɜɚ ɫɜɚɪɨɱɧɨɝɨ 
ɦɚɬɟɪɢɚɥɚ, ɝ/ɤɝ; 

Q – ɪɚɫɯɨɞ ɫɜɚɪɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɡɚ ɱɚɫ ɩɪɨɜɟɞɟɧɢɹ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬ, ɤɝ; 
ɄɆɈ – ɤɨɷɮɮɢɰɢɟɧɬ ɦɟɫɬɧɵɯ ɨɬɫɨɫɨɜ, ɄɆɈ=0,7. 
 
ȼɚɥɨɜɵɟ ɜɵɛɪɨɫɵ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 
ȼi =ݍ𝑖 ∙ ȼ௉ ∙ ɦɨܭ ∙ ͳͲ−଺, ɝ/ɫ, 
 

ɝɞɟ qi - ɭɞɟɥɶɧɵɣ ɩɨɤɚɡɚɬɟɥɶ ɜɵɞɟɥɹɟɦɨɝɨ ɡɚɝɪɹɡɧɹɸɳɟɝɨ ɜɟɳɟɫɬɜɚ ɫɜɚɪɨɱɧɨɝɨ 
ɦɚɬɟɪɢɚɥɚ, ɝ/ɤɝ; 

ȼ௉ – ɦɚɫɫɚ ɫɜɚɪɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɪɚɫɯɨɞɭɟɦɵɯ ɡɚ ɝɨɞ, ɤɝ; 
ɄɆɈ – ɤɨɷɮɮɢɰɢɟɧɬ ɦɟɫɬɧɵɯ ɨɬɫɨɫɨɜ, ɄɆɈ=0,7. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɚɤɫɢɦɚɥɶɧɨ ɪɚɡɨɜɵɟ ɜɵɛɪɨɫɵ ɪɚɜɧɵ:  
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ɞɥɹ ɠɟɥɟɡɚ ɨɤɫɢɞɚ: 
 
Ɇ =ͳͲ,͸ͻ ∙ ͷ,Ͳʹͷ ∙ Ͳ,͹/͵͸ͲͲ = Ͳ,ͲͳͲͶͷɝ/ɫ; 
 
ɞɥɹ ɦɚɪɝɚɧɰɚ: 
 
Ɇ =Ͳ,ͻʹ ∙ ͷ,Ͳʹͷ ∙ Ͳ,͹/͵͸ͲͲ = Ͳ,ͲͲͲͺͻͻɝ/ɫ; 
 
ɞɥɹ ɩɵɥɢ ɧɟɨɪɝɚɧɢɱɟɫɤɨɣ ɫ ɫɨɞɟɪɠɚɧɢɟɦ SiO2 20-70%: 
 
Ɇ =ͳ,Ͷ ∙ ͷ,Ͳʹͷ ∙ Ͳ,͹/͵͸ͲͲ = Ͳ,ͲͲͳ͵͹ɝ/ɫ; 
 
ɞɥɹ ɮɬɨɪɢɞɨɜ: 
 
Ɇ =͵,͵ ∙ ͷ,Ͳʹͷ ∙ Ͳ,͹/͵͸ͲͲ = Ͳ,ͲͲ͵ʹʹɝ/ɫ; 
 
ɞɥɹ ɮɬɨɪɢɫɬɨɝɨ ɜɨɞɨɪɨɞɚ: 
 
Ɇ=Ͳ,͹ͷ ∙ ͷ,Ͳʹͷ ∙ Ͳ,͹/͵͸ͲͲ = Ͳ,ͲͲͲ͹͵͵ɝ/ɫ; 
 
ɞɥɹ ɚɡɨɬɚ ɞɢɨɤɫɢɞɚ: 
 
Ɇ =ͳ,ͷ ∙ ͷ,Ͳʹͷ ∙ Ͳ,͹/͵͸ͲͲ = Ͳ,ͲͲͳͶ͹ɝ/ɫ; 
 
ɞɥɹ ɭɝɥɟɪɨɞɚ ɨɤɫɢɞɚ: 
 
Ɇ =ͳ͵,͵ ∙ ͷ,Ͳʹͷ ∙ Ͳ,͹/͵͸ͲͲ = Ͳ,Ͳͳ͵ɝ/ɫ. 
 
ȼɚɥɨɜɵɟ ɜɵɛɪɨɫɵ ɪɚɜɧɵ: 
ɞɥɹ ɠɟɥɟɡɚ ɨɤɫɢɞɚ: 
 
Ɇ଴ଵଶଷ =ͳͲ,͸ͻ ∙ ͳͳͷ͹ͺ ∙ Ͳ,͹ ∙ ͳͲ−଺ = Ͳ,Ͳͺ͸͸ɬ/ɝ; 
 
ɞɥɹ ɦɚɪɝɚɧɰɚ: 
 
Ɇ଴ଵସଷ =Ͳ,ͻʹ ∙ ͳͳͷ͹ͺ ∙ Ͳ,͹ ∙ ͳͲ−଺ = Ͳ,ͲͲ͹Ͷͷɬ/ɝ; 
 
ɞɥɹ ɩɵɥɢ ɧɟɨɪɝɚɧɢɱɟɫɤɨɣ ɫ ɫɨɞɟɪɠɚɧɢɟɦ SiO2 20-70%: 
 
Ɇଶଽ଴଼ =ͳ,Ͷ ∙ ͳͳͷ͹ͺ ∙ Ͳ,͹ ∙ ͳͲ−଺ = Ͳ,Ͳͳͳ͵ɬ/ɝ; 
 
ɞɥɹ ɮɬɨɪɢɞɨɜ: 
 
Ɇ଴ଷସସ =͵,͵ ∙ ͳͳͷ͹ͺ ∙ Ͳ,͹ ∙ ͳͲ−଺ = Ͳ,Ͳʹ͸͹ɬ/ɝ; 
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ɞɥɹ ɮɬɨɪɢɫɬɨɝɨ ɜɨɞɨɪɨɞɚ: 
 
Ɇ଴ଷସଶ =Ͳ,͹ͷ ∙ ͳͳͷ͹ͺ ∙ Ͳ,͹ ∙ ͳͲ−଺ = Ͳ,ͲͲ͸Ͳͺɬ/ɝ; 
 
ɞɥɹ ɚɡɨɬɚ ɞɢɨɤɫɢɞɚ: 
 
Ɇ଴ଷ଴ଵ =ͳ,ͷ ∙ ͳͳͷ͹ͺ ∙ Ͳ,͹ ∙ ͳͲ−଺ = Ͳ,Ͳͳʹʹɬ/ɝ; 
 
ɞɥɹ ɭɝɥɟɪɨɞɚ ɨɤɫɢɞɚ: 
 
Ɇ଴ଷଷ଻ =ͳ͵,͵ ∙ ͳͳͷ͹ͺ ∙ Ͳ,͹ ∙ ͳͲ−଺ = Ͳ,ͳͲ͹͹ɬ/ɝ. 
 
ɋɨɝɥɚɫɧɨ [9] ɩɪɢ ɡɚɱɢɫɬɤɟ ɫɜɚɪɧɵɯ ɲɜɨɜ ɜɵɞɟɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ 

ɡɚɝɪɹɡɧɹɸɳɢɟ ɜɟɳɟɫɬɜɚ: ɩɵɥɶ ɚɛɪɚɡɢɜɧɚɹ ɜ ɤɨɥɥɢɱɟɫɬɜɟ 0,014 ɝ/ɫ (0,104 ɬ/ɝɨɞ) 
ɢ ɩɵɥɶ ɦɟɬɚɥɥɢɱɟɫɤɚɹ ɜ ɤɨɥɢɱɟɫɬɜɟ 0,022 ɝ/ɫ (0,16). 

ɉɪɢ ɪɚɫɬɚɪɢɜɚɧɢɢ ɢ ɩɟɪɟɥɢɜɚɧɢɢ ɝɪɭɧɬ-ɷɦɚɥɢ Ⱥɋ-1154 ɜ ɛɟɡɜɟɨɡɞɭɲɧɵɣ 
ɪɚɫɩɵɥɢɬɟɥɶ  ɫɨɝɥɚɫɧɨ ɬɚɛɥɢɰɟ Ⱥ18 ɜɵɞɟɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɜɟɳɟɫɬɜɚ: ɭɚɣɬ-
ɫɩɢɪɢɬ, ɤɫɢɥɨɥ, ɫɨɥɶɜɟɧɬ. ɇɨ, ɬɚɤ ɤɚɤ ɢɯ ɜɵɞɟɥɹɟɬɫɹ ɨɱɟɧɶ ɦɚɥɨ, ɢɦɢ ɦɨɠɧɨ 
ɩɪɟɧɟɛɪɟɱɶ ɜ ɪɚɫɱɟɬɚɯ. 

Ɋɚɫɱɟɬ ɨɛɪɚɡɨɜɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɩɪɢ ɩɨɤɪɚɫɤɟɦɟɬɚɥɥɢɱɟɫɤɨɝɨ 
ɤɚɪɤɚɫɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ [11]. 

Ɋɚɫɱɟɬ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɜɵɛɪɨɫɚ i-ɬɨɝɨ ɡɚɝɪɹɡɧɹɸɳɟɝɨ ɜɟɳɟɫɬɜɚ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɥɹ ɨɩɟɪɚɰɢɣ ɩɨɤɪɚɫɤɢ ɢ ɫɭɲɤɢ ɨɬɞɟɥɶɧɨ ɩɨ ɤɚɠɞɨɦɭ 
ɤɨɦɩɨɧɟɧɬɭ ɩɨ ɮɨɪɦɭɥɚɦ: 

ɞɥɹ ɜɡɜɟɲɟɧɧɵɯ ɜɟɳɟɫɬɜ ɩɪɢ ɨɤɪɚɫɟ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɦɟɫɬɧɵɯ ɨɬɫɨɫɨɜ: 
 

360010
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 гɪpaa
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KfP
М , ɝ/ɫ; 

 
ɞɥɹ ɥɟɬɭɱɢɯ ɜɟɳɟɫɬɜ ɩɪɢ ɨɤɪɚɫɤɟ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɦɟɫɬɧɵɯ ɨɬɫɨɫɨɜ: 
 

36001000
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ɞɥɹ ɥɟɬɭɱɢɯ ɜɟɳɟɫɬɜ ɩɪɢ ɫɭɲɤɟ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɦɟɫɬɧɵɯ ɨɬɫɨɫɨɜ: 
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fP
М
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, ɝ/ɫ, 

 
ɝɞɟ 0P - ɦɚɫɫɚ ɅɄɆ, ɪɚɫɯɨɞɭɟɦɨɣ ɧɚ ɜɵɩɨɥɧɟɧɢɟ ɨɤɪɚɫɨɱɧɵɯ ɪɚɛɨɬ, ɤɝ/ɱɚɫ; 

ɫP - ɦɚɫɫɚ ɩɨɤɪɵɬɢɹ ɅɄɆ, ɜɵɫɭɲɢɜɚɟɦɨɝɨ ɡɚ 1 ɱɚɫ, ɤɝ/ɱɚɫ; 
a - ɞɨɥɹ ɅɄɆ, ɩɨɬɟɪɹɧɧɨɝɨ ɜ ɜɢɞɟ ɚɷɪɨɡɨɥɹ (ɬɚɛɥɢɰɚ Ⱥ19), %; 
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pf - ɞɨɥɹ ɥɟɬɭɱɟɣ ɱɚɫɬɢ ɜ ɅɄɆ (ɬɚɛɥɢɰɚ Ⱥ18), % ɦɚɫɫ.; 
'
p - ɩɚɪɵ ɪɚɫɬɜɨɪɢɬɟɥɹ, ɜɵɞɟɥɢɜɲɢɟɫɹ ɩɪɢ ɨɤɪɚɫɤɟ (ɬɚɛɥɢɰɚ Ⱥ19), %; 
''
p - ɩɚɪɵ ɪɚɫɬɜɨɪɢɬɟɥɹ, ɜɵɞɟɥɢɜɲɢɟɫɹ ɩɪɢ ɫɭɲɤɟ (ɬɚɛɥɢɰɚ Ⱥ19), %; 

i - ɫɨɞɟɪɠɚɧɢɟ i-ɬɨɝɨ ɤɨɦɩɨɧɟɧɬɚ ɜ ɥɟɬɭɱɟɣ ɱɚɫɬɢ ɅɄɆ (ɬɚɛɥɢɰɚ Ⱥ18), %; 
η – ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɦɟɫɬɧɵɯ ɨɬɫɨɫɨɜ, ɜ ɞɨɥɹɯ ɟɞɢɧɢɰɵ (ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ 

ɞɚɧɧɵɯ ɨɛ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɦɟɫɬɧɵɯ ɨɬɫɨɫɨɜ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 0,8); 
1  - ɫɬɟɩɟɧɶ ɨɱɢɫɬɤɢ i-ɬɨɝɨ ɡɚɝɪɹɡɧɹɸɳɟɝɨ ɜɟɳɟɫɬɜɚ ɜ ɭɫɬɚɧɨɜɤɟ ɨɱɢɫɬɤɟ 

ɝɚɡɚ, ɜ ɞɨɥɹɯ ɟɞɢɧɢɰɵ; 
гɪK - ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɝɪɚɜɢɬɚɰɢɨɧɧɨɟ ɨɫɚɠɞɟɧɢɟ 

ɤɪɭɩɧɨɞɢɫɩɟɪɫɧɵɯ ɬɜɟɪɞɵɯ ɱɚɫɬɢɰ ( 4,0гɪK - ɞɥɹ ɚɷɪɨɡɨɥɹ ɅɄɆ). 
ɉɪɢ ɧɚɥɢɱɢɢ ɞɚɧɧɵɯ ɨ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɫɩɨɫɨɛɚ ɨɤɪɚɲɢɜɚɧɢɹ (ɦ2/ɱ) 

ɦɚɫɫɚ ɅɄɆ, ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɞɥɹ ɩɨɤɪɵɬɢɹ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɩɨ ɮɨɪɦɭɥɟ: 
 

sч mSɊ  001,00 , ɤɝ/ɱ, 
 
ɝɞɟ sm - ɪɚɫɯɨɞ ɅɄɆ ɧɚ ɨɤɪɚɲɢɜɚɧɢɟ 1 ɦ2 ɩɨɜɟɪɯɧɨɫɬɢ, ɝ/ɦ2 (ɩɨ ɞɚɧɧɵɦ 
ɩɪɟɞɩɪɢɹɬɢɹ ɢɥɢ ɧɨɪɦɵ ɪɚɫɯɨɞɚ); 

чS - ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɫɩɨɫɨɛɚ ɨɤɪɚɲɢɜɚɧɢɹ, ɦ2/ɱ. 
 

Ɋɚɫɱɟɬ ɜɚɥɨɜɵɯ (ɝɨɞɨɜɵɯ) ɜɵɛɪɨɫɨɜ ɩɪɢ ɨɤɪɚɫɨɱɧɵɯ ɪɚɛɨɬɚɯ: 
ɞɥɹ ɜɡɜɟɲɟɧɧɵɯ ɜɟɳɟɫɬɜ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɦɟɫɬɧɵɯ ɨɬɫɨɫɨɜ: 

 
6103600  TММ a

oi

Ƚа
ɨi , ɬ/ɝ, 

 
ɝɞɟ a

oiМ - ɜɵɛɪɨɫɵ i-ɬɨɝɨ ɡɚɝɪɹɡɧɹɸɳɟɝɨ ɜɟɳɟɫɬɜɚ, ɝ/ɫ; 
T – ɨɛɳɚɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɩɟɪɚɰɢɣ ɧɚɧɟɫɟɧɢɹ ɅɄɆ ɡɚ ɝɨɞ, ɱɚɫ; 

ɞɥɹ ɥɟɬɭɱɢɯ ɜɟɳɟɫɬɜ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɦɟɫɬɧɵɯ ɨɬɫɨɫɨɜ: 
 

6103600  TММ oi

Ƚ
ɨi , ɬ/ɝ, 

 
ɝɞɟ oiМ - ɜɵɛɪɨɫɵ i-ɬɨɝɨ ɡɚɝɪɹɡɧɹɸɳɟɝɨ ɜɟɳɟɫɬɜɚ, ɝ/ɫ; 

T – ɨɛɳɚɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɩɟɪɚɰɢɣ ɧɚɧɟɫɟɧɢɹ ɅɄɆ ɡɚ ɝɨɞ, ɱɚɫ. 
Ɋɚɫɱɟɬ ɜɚɥɨɜɵɯ (ɝɨɞɨɜɵɯ) ɜɵɛɪɨɫɨɜ ɩɪɢ ɫɭɲɤɟ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɦɟɫɬɧɵɯ 

ɨɬɫɨɫɨɜ: 
 

6103600  ɫɫi
Ƚ
ɫi TММ , ɬ/ɝ, 

 
ɝɞɟ ɫiМ - ɜɵɛɪɨɫɵ i-ɬɨɝɨ ɡɚɝɪɹɡɧɹɸɳɟɝɨ ɜɟɳɟɫɬɜɚ, ɝ/ɫ; 

Tɫ – ɨɛɳɚɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɩɟɪɚɰɢɣ ɧɚɧɟɫɟɧɢɹ ɅɄɆ ɡɚ ɝɨɞ, ɱɚɫ. 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ: 
ɦɚɫɫɚ ɅɄɆ, ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɞɥɹ ɩɨɤɪɵɬɢɹ: 
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38,22167134001,00 Ɋ , ɤɝ/ɱ; 

 
ɦɚɤɫɢɦɚɥɶɧɵɣ ɜɵɛɪɨɫ ɜɡɜɟɲɟɧɧɵɯ ɜɟɳɟɫɬɜ ɩɪɢ ɨɤɪɚɫɤɟ: 

 

33,0
360010

)01()01(4,0)47100(5,238,22





a

ОiМ , ɝ/ɫ; 

 
ɦɚɤɫɢɦɚɥɶɧɵɣ ɜɵɛɪɨɫ ɤɫɢɥɨɥɚ ɩɪɢ ɨɤɪɚɫɤɟ: 
 

64,0
36001000

85)01()01()47100(2338,22





ОiМ , ɝ/ɫ; 

 
ɦɚɤɫɢɦɚɥɶɧɵɣ ɜɵɛɪɨɫ ɭɚɣɬ-ɫɩɢɪɢɬɚ ɩɪɢ ɨɤɪɚɫɤɟ: 
 

038,0
36001000

5)01()01()47100(2338,22





ОiМ , ɝ/ɫ; 

 
ɦɚɤɫɢɦɚɥɶɧɵɣ ɜɵɛɪɨɫ ɫɨɥɶɜɟɧɬɚ ɩɪɢ ɨɤɪɚɫɤɟ: 

 

076,0
36001000

10)01()01()47100(2338,22





ОiМ , ɝ/ɫ; 

 
ɦɚɤɫɢɦɚɥɶɧɵɣ ɜɵɛɪɨɫ ɤɫɢɥɨɥɚ ɩɪɢ ɫɭɲɤɟ: 
 

41,0
36001000

85)01()01(47778,4





ɋiМ , ɝ/ɫ; 

 
ɦɚɤɫɢɦɚɥɶɧɵɣ ɜɵɛɪɨɫ ɭɚɣɬ-ɫɩɢɪɢɬɚ ɩɪɢ ɫɭɲɤɟ: 
 

024,0
36001000

5)01()01(47778,4





ɋiМ , ɝ/ɫ; 

 
ɦɚɤɫɢɦɚɥɶɧɵɣ ɜɵɛɪɨɫ ɫɨɥɶɜɟɧɬɚ ɩɪɢ ɫɭɲɤɟ: 
 

048,0
36001000

10)01()01(47778,4





ɋiМ , ɝ/ɫ; 

 
ɜɚɥɨɜɵɣ ɜɵɛɪɨɫ ɜɡɜɟɲɟɧɧɵɯ ɜɟɳɟɫɬɜ ɩɪɢ ɨɤɪɚɫɨɱɧɵɯ ɪɚɛɨɬɚɯ: 
 

93,010360078033,0 6  Ƚа
ɨiМ , ɬ/ɝɨɞ; 
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ɜɚɥɨɜɵɣ ɜɵɛɪɨɫ ɤɫɢɥɨɥɚ ɩɪɢ ɨɤɪɚɫɤɟ: 
 

8,110360078064,0 6  Ƚ
ɨiМ , ɬ/ɝɨɞ; 

 
ɜɚɥɨɜɵɣ ɜɵɛɪɨɫ ɭɚɣɬ-ɫɩɢɪɢɬɚ ɩɪɢ ɨɤɪɚɫɤɟ: 
 

11,0103600780038,0 6  Ƚ
ɨiМ , ɬ/ɝɨɞ; 

 
ɜɚɥɨɜɵɣ ɜɵɛɪɨɫ ɫɨɥɶɜɟɧɬɚ ɩɪɢ ɨɤɪɚɫɤɟ: 
 

21,0103600780076,0 6  Ƚ
ɨiМ , ɬ/ɝɨɞ; 

 
ɜɚɥɨɜɵɣ ɜɵɛɪɨɫ ɤɫɢɥɨɥɚ ɩɪɢ ɫɭɲɤɟ: 
 

92,1103600130041,0 6  Ƚ
ɫiМ , ɬ/ɝɨɞ; 

 
ɜɚɥɨɜɵɣ ɜɵɛɪɨɫ ɭɚɣɬ-ɫɩɢɪɢɬɚ ɩɪɢ ɫɭɲɤɟ: 
 

11,01036001300024,0 6  Ƚ
ɫiМ , ɬ/ɝɨɞ; 

 
ɜɚɥɨɜɵɣ ɜɵɛɪɨɫ ɫɨɥɶɜɟɧɬɚ ɩɪɢ ɫɭɲɤɟ: 

 
23,01036001300048,0 6  Ƚ

ɫiМ , ɬ/ɝɨɞ. 
 
3.2.4 Ɋɚɫɱɟɬ ɨɛɪɚɡɨɜɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɧɚ 

ɡɚɤɥɸɱɢɬɟɥɶɧɵɯ ɷɬɚɩɚɯ ɩɪɨɢɡɜɨɞɫɬɜɚ 
 

Ʉ ɡɚɤɥɸɱɢɬɟɥɶɧɵɦ ɷɬɚɩɚɦ ɩɪɨɢɡɜɨɞɫɬɜɚ ɨɬɧɨɫɹɬɫɹ: 
 ɫɛɨɪɤɚ ɲɤɨɥɶɧɨɣ ɩɚɪɬɵ ɝɚɣɤɚɦɢ, ɛɨɥɬɚɦɢ, ɩɥɚɬɢɤɨɜɵɦɢ ɡɚɝɥɭɲɤɚɦɢ ɫ 

ɩɨɦɨɳɶɸ ɝɚɟɱɧɨɝɨ ɤɥɸɱɚ; 
 ɭɩɚɤɨɜɤɚ ɲɤɨɥɶɧɨɣ ɩɚɪɬɵ ɭɩɚɤɨɜɨɱɧɨɣ ɫɬɪɟɬɱ ɩɥɟɧɤɨɣ; 
 ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɚ ɩɪɨɞɭɤɰɢɢ ɧɚ ɫɤɥɚɞɵ ɯɪɚɧɟɧɢɹ ɝɨɬɨɜɨɣ ɩɪɨɞɭɤɰɢɢ ɫ 

ɩɨɦɨɳɶɸ ɚɜɬɨɩɨɝɪɭɡɱɢɤɚ; 
 ɯɪɚɧɟɧɢɟ ɲɤɨɥɶɧɵɯ ɩɚɪɬ; 
 ɨɬɩɪɚɜɤɚ ɲɤɨɥɶɧɵɯ ɩɚɪɬ ɩɨɬɪɟɛɢɬɟɥɹɦ. 
ɇɚ ɷɬɚɩɟ ɫɛɨɪɤɢ ɩɚɪɬɵ ɡɚɝɪɹɡɧɹɸɳɢɟ ɜɟɳɟɫɬɜɚ ɜɵɞɟɥɹɸɬɫɹ ɬɨɥɶɤɨ ɩɪɢ 

ɡɚɤɪɭɱɢɜɚɧɢɢ ɛɨɥɬɨɜ ɢ ɝɚɟɤ. ɇɨ ɞɚɧɧɵɟ ɜɵɫɛɨɪɵ ɧɚɫɬɨɥɶɤɨ ɦɚɥɵ, ɱɬɨ ɢɦɢ 
ɦɨɠɧɨ ɩɪɟɧɟɛɪɟɱɶ. 

ɇɚ ɷɬɚɩɟ ɭɩɚɤɨɜɤɢ ɲɤɨɥɶɧɵɯ ɩɚɪɬ ɫɬɪɟɬɱ ɩɥɟɧɤɨɣ ɡɚɝɪɹɡɧɹɸɳɢɟ 
ɜɟɳɟɫɬɜɚ ɧɟ ɜɵɞɟɥɹɸɬɫɹ.  

Ɂɚɝɪɹɡɧɹɸɳɢɟ ɜɟɳɟɫɬɜɚ ɬɚɤɠɟ ɧɟ ɜɵɞɟɥɹɸɬɫɹ ɧɚ ɷɬɚɩɟ ɯɪɚɧɟɧɢɹ 
ɲɤɨɥɶɧɵɯ ɩɚɪɬ. 
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ɇɚ ɷɬɚɩɚɯ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɝɨɬɨɜɨɣ ɩɪɨɞɭɤɰɢɢ ɧɚ ɫɤɥɚɞ ɢ ɟɟ ɨɬɩɪɚɜɤɢ 
ɩɨɬɪɟɛɢɬɟɥɹɦ ɡɚɝɪɹɡɧɹɸɳɢɟ ɜɟɳɟɫɬɜɚ ɜɵɞɟɥɹɸɬɫɹ ɬɨɥɶɤɨ ɨɬ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ. 
Ⱦɚɧɧɵɣ ɪɚɫɱɟɬ ɛɵɥ ɩɪɨɢɡɜɟɞɟɧ ɜ ɩɭɧɤɬɟ 3.1.1. 

 
3.3 Ɋɚɫɱɟɬ ɨɛɪɚɡɨɜɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɨɬ ɬɟɩɥɨɝɟɧɟɪɚɬɨɪɚ 
 
Ɋɚɫɱɟɬ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ [7]. 
 

Ɍɚɛɥɢɰɚ 40 - Ⱦɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ 
Ɍɨɩɥɢɜɨ Ɇɚɡɭɬ 
Ɇɚɪɤɚ ɋɟɪɧɢɫɬɵɣ 40 
Ʉɨɬɥɨɚɝɪɟɝɚɬ Ɍɟɩɥɨɝɟɧɟɪɚɬɨɪ GRV 120 ɄȼɌ 
Ʉɨɥɢɱɟɫɬɜɨ 1 
ȼ, ɬ/ɝɨɞ 3000 
WP, % 1,5 
ȺɊ, % 0,12 ܵɤɨɥ

ɪ , % 0,2 ܵɨɪ
ɪ  ɪ, % 83,8ܥ 0,2 % ,

ɇɪ, % 11,2 ܰɪ+Ɉɪ, % 0,8 ܳɧ
ɪ, % 40,4 ݍ 1,4  ߙଷ , % 0,2 ݍସ , % 0,1 ܨ , ɦଶ 4,8 

 
3.3.1 Ɋɚɫɱɟɬ ɨɛɴɟɦɚ ɫɭɯɢɯ ɞɵɦɨɜɵɯ ɝɚɡɨɜ 

 
Ɉɛɴɟɦ ɫɭɯɢɯ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɩɪɢ ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ 

ɩɨ ɮɨɪɦɭɥɟ:  
 

Vcr=Vr
0+ሺα-1ሻ∙V0-VH20

0 , 
 
ɝɞɟ ܸ଴, ௥ܸ଴, ுܸଶை଴  – ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɨɛɴɟɦɵ ɜɨɡɞɭɯɚ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɢ ɜɨɞɹɧɵɯ 
ɩɚɪɨɜ ɩɪɢ ɫɬɟɯɢɨɦɟɬɪɢɱɟɫɤɨɦ ɫɠɢɝɚɧɢɢ ɨɞɧɨɝɨ ɤɢɥɨɝɪɚɦɦɚ (1ɧɦଷ) ɬɨɩɥɢɜɚ, 
ɧɦଷ/ɤɝ ሺɧɦଷ/ɧɦଷሻ. 

Ⱦɥɹ ɬɜɟɪɞɨɝɨ ɢ ɠɢɞɤɨɝɨ ɬɨɩɥɢɜɚ ɪɚɫɱɟɬ ɜɵɩɨɥɧɹɸɬ ɩɨ ɯɢɦɢɱɟɫɤɨɦɭ 
ɫɨɫɬɚɜɭ ɫɠɢɝɚɟɦɨɝɨ ɬɨɩɥɢɜɚ ɩɨ ɮɨɪɦɭɥɚɦ: 

 
V0=0,0889(Cr+0,375Sɨɪ+ɤ

r )+0,265Hr-0,0333Or; 

VH2O
0 =0,111Hr+0,0124Wr+0,0161V0; 

Vr
0=VRO2+VN2

0 +VH2O
0 =1,866 Cr+0,375 Sɨɪ+ɤ

r

100
+0,79V0+0,8 Nr

100
+VH2O

0 , 

 



77 
 

ɝɞɟ ܥ௥,  ܵɨɪ+ɤ
௥ , ,௥ܪ ܱ௥ , ܰ௥  – ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫɨɞɟɪɠɚɧɢɟ ɭɝɥɟɪɨɞɚ, ɫɟɪɵ 

(ɨɪɝɚɧɢɱɟɫɤɨɣ ɢ ɤɨɥɱɟɞɚɧɧɨɣ), ɜɨɞɨɪɨɞɚ, ɤɢɫɥɨɪɨɞɚ ɢ ɚɡɨɬɚ ɜ ɪɚɛɨɱɟɣ ɦɚɫɫɟ 
ɬɨɩɥɢɜɚ, %; ܹ௥ – ɜɥɚɠɧɨɫɬɶ ɪɚɛɨɱɟɣ ɦɚɫɫɵ ɬɨɩɥɢɜɚ, %. 

 
V0=0,0889ሺ83,8+0,375∙0,2ሻ+0,265∙0,4-0,0333∙0,4=7,55 ɧɦ3/ɤɝ;  
VH2O

0 =0,111∙0,4+0,0124∙1,5+0,0161∙7,55=0,184 ɧɦ3/ɤɝ; 

Vr
0=1,866 83,8+0,375∙0,2

100
+0,79∙7,55+0,8 0,4

100
+0,184=7,71 ɧɦ3/ɤɝ; 

Vcr=7,71+ሺ1,4-1ሻ∙7,55-0,184=10,55 ɧɦ3/ɤɝ. 
 
3.3.2 Ɋɚɫɱɟɬ ɜɵɛɪɨɫɨɜ ɦɚɡɭɬɧɨɣ ɡɨɥɵ ɜ ɩɟɪɟɫɱɟɬɟ ɧɚ ɜɚɧɚɞɢɣ 
 
Ɇɚɡɭɬɧɚɹ ɡɨɥɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɥɨɠɧɭɸ ɫɦɟɫɶ, ɫɨɫɬɨɹɳɭɸ ɜ 

ɨɫɧɨɜɧɨɦ ɢɡ ɨɤɫɢɞɨɜ ɦɟɬɚɥɥɨɜ. Ȼɢɨɥɨɝɢɱɟɫɤɨɟ ɟɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ 
ɫɪɟɞɭ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɤɚɤ ɜɨɡɞɟɣɫɬɜɢɟ ɟɞɢɧɨɝɨ ɰɟɥɨɝɨ. ȼ ɤɚɱɟɫɬɜɟ 
ɤɨɧɬɪɨɥɢɪɭɸɳɟɝɨ ɩɨɤɚɡɚɬɟɥɹ ɩɪɢɧɹɬ ɜɚɧɚɞɢɣ, ɩɨ ɫɨɞɟɪɠɚɧɢɸ ɤɨɬɨɪɨɝɨ ɜɡɨɥɟ 
ɭɫɬɚɧɨɜɥɟɧ ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɣ ɧɨɪɦɚɬɢɜ (ɉȾɄ). 

ɋɭɦɦɚɪɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɦɚɡɭɬɧɨɣ ɡɨɥɵ (Ɇɦɡ) ɜ ɩɟɪɟɫɱɟɬɟ ɧɚ ɜɚɧɚɞɢɣ, ɜ ɝ/ɫ 
ɢɥɢ ɬ/ɝɨɞ, ɩɨɫɬɭɩɚɸɳɟɣ ɜ ɚɬɦɨɫɮɟɪɭ ɫ ɞɵɦɨɜɵɦɢ ɝɚɡɚɦɢ ɤɨɬɥɚɩɪɢ ɫɠɢɝɚɧɢɢ 
ɦɚɡɭɬɚ, ɜɵɱɢɫɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ:  

 

  ɩ

v
зу

ɨɫvмз kBGM 











100
11(


  ,    

 
ɝɞɟ Gv - ɤɨɥɢɱɟɫɬɜɨ ɜɚɧɚɞɢɹ, ɧɚɯɨɞɹɳɟɝɨɫɹ ɜ 1 ɬ ɦɚɡɭɬɚ, ɝ/ɬ. 

 
,2222 r

V АG   
 

ɝɞɟ av - ɮɚɤɬɢɱɟɫɤɨɟ ɫɨɞɟɪɠɚɧɢɟ ɷɥɟɦɟɧɬɚ ɜɚɧɚɞɢɹ ɜ ɦɚɡɭɬɟ, av = 0,012%; 
104 -ɤɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɫɱɟɬɚ; 

𝑣ܩ  = ʹʹʹʹ ∙ Ͳ.ͳʹ = ʹ͸͸,͸Ͷ; 
 

ȼ - ɪɚɫɯɨɞ ɦɚɡɭɬɚ, ȼ=3000 ɬ/ɝ; 
ɨɫ  - ɞɨɥɹ ɜɚɧɚɞɢɹ, ɨɫɟɞɚɸɳɟɝɨ ɫ ɬɜɟɪɞɵɦɢ ɱɚɫɬɢɰɚɦɢ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ 

ɧɚɝɪɟɜɚ ɦɚɡɭɬɧɵɯ ɤɨɬɥɨɜ, ɤɨɬɨɪɭɸ ɩɪɢɧɢɦɚɸɬ ɪɚɜɧɨɣ: 
0,07 - ɞɥɹ ɤɨɬɥɨɜ ɫ ɩɪɨɦ. ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɹɦɢ, ɨɱɢɫɬɤɚ ɩɨɜɟɪɯɧɨɫɬɟɣ 

ɤɨɬɨɪɵɯ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɨɫɬɚɧɨɜɥɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ; 
0,05 - ɞɥɹ ɤɨɬɥɨɜ ɛɟɡ ɩɪɨɦ. ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɟɣ ɩɪɢ ɬɟɯ ɠɟ ɭɫɥɨɜɢɹɯ 

ɨɱɢɫɬɤɢ. 
v
зу - ɫɬɟɩɟɧɶ ɨɱɢɫɬɤɢ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɨɬ ɦɚɡɭɬɧɨɣ ɡɨɥɵ ɜ 

ɡɨɥɨɭɥɚɜɥɢɜɚɸɳɢɯ ɭɫɬɚɧɨɜɤɚɯ, v
зу =0 %; 
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kɩ - ɤɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɫɱɟɬɚ; ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɜɵɛɪɨɫɨɜ ɜ ɬ/ɝɨɞ: kɩ = 10-6. 
зˏܯ  = ʹ͸͸,͸Ͷ ∙ ͵ͲͲͲ ∙ ሺͳ − Ͳ,Ͳͷሻ ቀͳ − ଴ଵ଴଴ቁ ∙ ͳͲ−଺ = Ͳ,͹͸ ˕/ˆˑˇ.  

 
3.3.3 Ɋɚɫɱɟɬ ɜɵɛɪɨɫɨɜ ɫɟɪɵ ɨɤɫɢɞɨɜ 

 
ɋɭɦɦɚɪɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɤɫɢɞɨɜ ɫɟɪɵ MSO2 , ɜɵɛɪɚɫɵɜɚɟɦɵɯ ɜ ɚɬɦɨɫɮɟɪɭ 

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

MSO2=0,02BSr ቀ1-ηSO2
' ቁ ቀ1-ηSO2

'' ቁ, 

 
ɝɞɟ ܤ – ɪɚɫɯɨɞ ɧɚɬɭɪɚɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɡɚ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɣ ɩɟɪɢɨɞ, ɝ/ɫ (ɬ/ɝɨɞ); 

Sr– ɫɨɞɟɪɠɚɧɢɟ ɫɟɪɵ ɜ ɬɨɩɥɢɜɟ ɧɚ ɪɚɛɨɱɭɸ ɦɚɫɫɭ, %; 
ηSO2

'  - ɞɨɥɹ ɨɤɫɢɞɨɜ ɫɟɪɵ, ɫɜɹɡɵɜɚɟɦɵɯ ɥɟɬɭɱɟɣ ɡɨɥɨɣ ɜ ɤɨɬɥɟ; 
ηSO2

''  – ɞɨɥɹ ɨɤɫɢɞɨɜ ɫɟɪɵ, ɭɥɚɜɥɢɜɚɟɦɵɯ ɜ ɡɨɥɨɭɥɨɜɢɬɟɥɟ ɩɨɩɭɬɧɨ ɫ 
ɭɥɚɜɥɢɜɚɧɢɟɦ ɬɜɟɪɞɵɯ ɱɚɫɬɢɰ. 

 
MSO2=0,02∙3000∙2∙ሺ1-0,Ͳ2ሻሺ1-0ሻ=117, ɬ/ɝɨɞ=3,729 ɝ/ɫ. 

 
3.3.4 Ɋɚɫɱɟɬ ɜɵɛɪɨɫɨɜ ɭɝɥɟɪɨɞɚ ɨɤɫɢɞɨɜ 

 
Ɋɚɫɱɟɬ ɤɨɥɢɱɟɫɬɜɚ ɜɵɛɪɨɫɨɜ MCO ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɞɚɧɧɵɦ 

ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɡɚɦɟɪɨɜ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɚɡɞɟɥɨɦ 1 ɞɚɧɧɨɣ Ɇɟɬɨɞɢɤɢ.  
ɉɪɢ ɨɬɫɭɬɫɬɜɢɢ ɞɚɧɧɵɯ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɡɚɦɟɪɨɜ ɨɰɟɧɤɚ ɫɭɦɦɚɪɧɨɝɨ 

ɤɨɥɢɱɟɫɬɜɚ ɜɵɛɪɨɫɨɜ ɨɤɫɢɞɨɜ ɭɝɥɟɪɨɞɚ, ɝ/ɫ (ɬ/ɝɨɞ), ɦɨɠɟɬ ɛɵɬɶ ɜɵɩɨɥɧɟɧɚ ɩɨ 
ɫɨɨɬɧɨɲɟɧɢɸ: 

 

MCO=10-3BCCO ቀ1-
q4

100
ቁ , 

 
ɝɞɟ  ܤ – ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ, ɝ/ɫ (ɬ/ɝɨɞ); 

CCO – ɜɵɯɨɞ ɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ ɩɪɢ ɫɠɢɝɚɧɢɢ ɬɨɩɥɢɜɚ, ɝ/ɤɝ (ɝ/ɧɦ3) ɢɥɢ ɤɝ/ɬ. 
Ɋɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

CCO=q3RQi
r , 

 
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 ɞɥɹ ɬɜɟɪɞɨɝɨ ɬɨɩɥɢɜɚ - 1,0; 
ɦɚɡɭɬɚ -  0,65; ɝɚɡɚ - 0,5; 

Qi
r  – ɧɢɡɲɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɧɚɬɭɪɚɥɶɧɨɝɨ ɬɨɩɥɢɜɚ, ɆȾɠ/ɤɝ, (ɆȾɠ/ɧɦ3); 
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q4– ɩɨɬɟɪɢ ɬɟɩɥɚ ɜɫɥɟɞɫɬɜɢɟ ɦɟɯɚɧɢɱɟɫɤɨɣ ɧɟɩɨɥɧɨɬɵ ɫɝɨɪɚɧɢɹ ɬɨɩɥɢɜɚ, 
%. ɉɪɢ ɨɬɫɭɬɫɬɜɢɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɞɚɧɧɵɯ ɡɧɚɱɟɧɢɹ q3, q4ɩɪɢɧɢɦɚɸɬɫɹ ɩɨ 
ɬɚɛɥɢɰɟ Ⱥ20. 

 
CCO=0,2∙0,65∙40,4=5,252 ɝ/ɤɝ ; 

MCO=10-3∙3000∙5,252∙ ቀ1-
0,1
100

ቁ =15,74 ɬ/ɝɨɞ=0,499 ɝ/ɫ . 

 
3.3.5 Ɋɚɫɱɟɬ ɜɵɛɪɨɫɨɜ ɚɡɨɬɚ ɨɤɫɢɞɨɜ 

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

ɩɧɟɜɦɨɦɟɯɚɧɢɱɟɫɤɢɦ ɡɚɛɪɚɫɵɜɚɬɟɥɟɦ ɢ ɞɥɹ ɬɨɩɨɤ ɫ ɧɚɤɥɨɧɧɨɣ ɪɟɲɟɬɤɨɣ 
ɫɭɦɦɚɪɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɤɫɢɞɨɜ ɚɡɨɬɚ noxɜ ɩɟɪɟɫɱɟɬɟ ɧɚ ܱܰଶ ; (ɜ ɝ ɫ, ɬ ɝɨɞ), 
ɜɵɛɪɚɫɵɜɚɟɦɵɯ ɜ ɚɬɦɨɫɮɟɪɭ ɫ ɞɵɦɨɜɵɦɢ ɝɚɡɚɦɢ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

MNOx=BɪQi
rKNO2

Ɍ β𝑡ߚ𝛼ሺͳ − ௥ሻሺͳߚ −  , ሻkɩ˄ߚ
 
ɝɞɟ ܤɪ– ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ, ɤɝ/ɫ (ɬ/ɝɨɞ), ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɮɨɪɦɭɥɟ: 
 

Bɪ=B∙ ቀ1-
q4

100
ቁ , 

 
ɝɞɟ ܤ – ɮɚɤɬɢɱɟɫɤɢɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɚ ɤɨɬɟɥ ɤɝ/ɫ (ɬ/ɝɨɞ); ݍସ – ɩɨɬɟɪɢ ɬɟɩɥɚ ɨɬ ɦɟɯɚɧɢɱɟɫɤɨɣ ɧɟɩɨɥɧɨɬɵɫɝɨɪɚɧɢɹ, %; ܳ𝑖௥–ɧɢɡɲɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɬɨɩɥɢɜɚ, ɆȾɠ/ɤɝ; ܭேைమɌ –ɭɞɟɥɶɧɵɣ ɜɵɛɪɨɫ ɨɤɫɢɞɨɜ ɚɡɨɬɚ ɩɪɢ ɫɠɢɝɚɧɢɢ ɬɜɟɪɞɨɝɨ ɬɨɩɥɢɜɚ, 
ɝ/ɆȾɠ. 

ȼɟɥɢɱɢɧɚ ܭேைమɌ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

KNO2
Ɍ ܦ√0,01= + Ͳ,ͳ,, 

 
ɝɞɟ D – ɮɚɤɬɢɱɟɫɤɚɹ ɩɚɪɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤɨɬɥɚ, ɬ/ɱ. 

β𝑡  - ɛɟɡɪɚɡɦɟɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɬɟɦɩɟɪɚɬɭɪɭ ɜɨɡɞɭɯɚ, 
ɩɨɞɚɜɚɟɦɨɝɨ ɞɥɹ ɝɨɪɟɧɢɹ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

𝑡ߚ  = ͳ + Ͳ,ͲͲʹሺ𝑡ˆ˅ − ͵Ͳሻ , 
 

ɝɞɟ 𝑡ˆ˅ – ɬɟɦɩɟɪɚɬɭɪɚ ɝɨɪɹɱɟɝɨ ɜɨɡɞɭɯɚ, °ɋ; ߚ𝛼 - ɛɟɡɪɚɡɦɟɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ ɢɡɛɵɬɤɚ ɜɨɡɞɭɯɚ 
ɧɚ ɨɛɪɚɡɨɜɚɧɢɟ ɨɤɫɢɞɨɜ ɚɡɨɬɚ ɩɪɢ ɫɠɢɝɚɧɢɢ ɦɚɡɭɬɚ, ߚ𝛼 = ͳ,ͳͳ͵; ߚ௥  – ɛɟɡɪɚɡɦɟɪɧɵɣɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ ɪɟɰɢɪɤɭɥɹɰɢɢ 
ɞɵɦɨɜɵɯ ɝɚɡɨɜ, ɩɨɞɚɜɚɟɦɵɯ ɜ ɫɦɟɫɢ ɫ ɞɭɬɶɟɜɵɦ ɜɨɡɞɭɯɨɦ ɧɚ ɤɨɥɨɫɧɢɤɨɜɭɸ 
ɪɟɲɟɬɤɭ, ɧɚ ɨɛɪɚɡɨɜɚɧɢɟ ɨɤɫɢɞɨɜ ɚɡɨɬɚ: 
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βr=Ͳ,ͳ͹√r , 
 
ɝɞɟ ݎ–ɫɬɟɩɟɧɶ ɪɟɰɢɪɤɭɥɹɰɢɢ ɞɵɦɨɜɵɯɝɚɡɨɜ, %; 

kɩ– ɤɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɫɱɟɬɚ; ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɜɵɛɪɨɫɨɜ ɜ ɝɪɚɦɦɚɯ ɜ 
ɫɟɤɭɧɞɭ kɩ = 1; ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɜɵɛɪɨɫɨɜ ɜ ɬɨɧɧɚɯ ɜ ɝɨɞ kɩ = 10-3. 
 

Bɪ=3000∙ ቀ1-
0,1
100

ቁ =2997 ɬ/ɝɨɞ ; 

qr=
ସ଴,ସ
4,8

=8,417 Ɇȼɬ/ɦ2 ; ߚ𝑡 = ͳ + Ͳ,ͲͲʹሺͳʹͲ − ͵Ͳሻ = ͳ,ͳͺ ; 
KNO2

Ɍ =0,01√ʹ͸ͷ + Ͳ,ͳ = Ͳ,ʹ͸͵ ɝ/ɆȾɠ; 

MNO2=2997∙40,4∙0,263∙1,ͳͺ∙ͳ,ͳͳ͵ሺͳ-Ͳሻሺͳ-Ͳሻ∙10-3=41,82 ɬ/ɝɨɞ=1,33ɝ/ɫ . 
 

3.3.6 Ɋɚɫɱɟɬ ɜɵɛɪɨɫɨɜ ɛɟɧɡ(ɚ)ɩɢɪɟɧɚ 
 

ɋɭɦɦɚɪɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɛɟɧɡ(ɚ)ɩɢɪɟɧɚ, ɜɵɛɪɚɫɵɜɚɟɦɵɯ ɜ ɚɬɦɨɫɮɟɪɭ ɫ 
ɞɵɦɨɜɵɦɢ ɝɚɡɚɦɢ (ɝ/ɫ, ɬ/ɝɨɞ), ɜɵɱɢɫɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

 
MȻሺɚሻɉ=CȻሺɚሻɉVɫɝBɪkɩ, 

 
ɝɞɟ ܯȻሺɚሻɉ  – ɤɨɧɰɟɧɬɪɚɰɢɹ ɛɟɧɡ(ɚ)ɩɢɪɟɧɚ ɜ ɫɭɯɢɯ ɞɵɦɨɜɵɯ ɝɚɡɚɯ ɩɪɢ 
ɫɬɚɧɞɚɪɬɧɨɦ ɤɨɷɮɮɢɰɢɟɧɬɟ ɢɡɛɵɬɤɚ ɜɨɡɞɭɯɚ O = 1,4 ɢ ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ, 
ɦɝ/ɦ3;  

Vɫɝ–ɨɛɴɟɦ ɫɭɯɢɯ ɞɵɦɨɜɵɯ ɝɚɡɨɜ, ɨɛɪɚɡɭɸɳɢɯɫɹ ɩɪɢ ɩɨɥɧɨɦ ɫɝɨɪɚɧɢɢ   1 
ɤɝ (1 ɦ3) ɬɨɩɥɢɜɚ; 

Bɪ – ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ,ɬ/ɝɨɞ; 
kɩ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɫɱɟɬɚ. ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɜ ɝɪɚɦɦɚɯ ɜ ɫɟɤɭɧɞɭ kɩ= 

0,278·10-3; ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɜɵɛɪɨɫɨɜɜ ɬɨɧɧɚɯ ɜ ɝɨɞ  kɩ=10-6. 
Ʉɨɧɰɟɬɪɚɰɢɸ ɛɟɧɡ(ɚ)ɩɢɪɟɧɚ ɜ ɫɭɯɢɯ ɞɵɦɨɜɵɯ ɝɚɡɚɯ ɤɨɬɥɨɜ ɦɚɥɨɣ 

ɦɨɳɧɨɫɬɢ ɩɪɢ ɫɥɨɟɜɨɦ ɫɠɢɝɚɧɢɢ ɬɜɟɪɞɵɯ ɬɨɩɥɢɜ ɋɛɩ (ɦɝ/ːˏଷ), ɩɪɢɜɟɞɟɧɧɭɸ ɤ 
ɢɡɛɵɬɤɭ ɜɨɡɞɭɯɚ ɜ ɝɚɡɚɯ αɌ = ͳ,ͳͺ, ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
 

ɋɛɩ=10-3∙ ோሺ଴,ଷସ+଴,ସଶ∙ଵ଴−య௤𝑣ሻ𝑒య,ఴሺ𝛼ʡ−భሻ КȾܭ௉ܭ஼், 

 
ɝɞɟ ܴ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɫɩɨɫɨɛ ɪɚɫɩɵɥɟɧɢɹ ɦɚɡɭɬɚ, R=1; 

КȾ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɧɚɝɪɭɡɤɭ ɤɨɬɥɚ, КȾ=2; Кʟ  – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ ɧɚɝɪɭɡɤɢ ɤɨɬɥɚ ɧɚ 
ɤɨɧɰɟɧɬɪɚɰɢɸ ɛɟɧɡ(ɚ)ɩɢɪɟɧɚ ɜ ɩɪɨɞɭɤɬɚɯ ɫɝɨɪɚɧɢɹ, ܭ௉ = ͳ,Ͷ; ܭ஼்  – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ ɫɬɭɩɟɧɱɚɬɨɝɨ ɫɠɢɝɧɢɹ ɧɚ 
ɤɨɧɰɟɧɬɪɚɰɢɸ ɛɟɧɡ(ɚ)ɩɢɪɟɧɚ ɜ ɩɪɨɞɭɤɬɚɯ ɫɝɨɪɚɧɢɹ, ܭ஼் =  :𝑣 - ɬɟɩɥɨɧɚɩɪɹɠɟɧɢɟ ɬɨɩɨɱɧɨɝɨ ɨɛɴɟɦɚ, ɤȼɬ/ɦ3, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟݍ ;ʹ
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𝑣ݍ = ஻𝑃ொ𝑖𝑟𝑉𝑇 , 

 
ɝɞɟ ܳ𝑖௥–ɧɢɡɲɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɬɨɩɥɢɜɚ, ɆȾɠ/ɤɝ; ்ܸ  - ɨɛɴɟɦ ɬɨɩɨɱɧɨɣ ɤɚɦɟɪɵ, ɦ3. 
𝑣ݍ  = ଶଽଽ଻∙ସ଴,ସଵଵ,ଶ଻ = ͳͲ͹Ͷ͵,ʹ͸, ɤȼɬ/ɦ3; 

ɋɛɩ=10-3∙ ଵሺ଴,ଷସ+଴,ସଶ∙ଵ଴−య∙ଵ଴଻ସଷ,ସ଺ሻ𝑒య,ఴሺభ,భఴ−భሻ ∙2∙1,4∙2=Ͳ,Ͳͳ͵͹, ɦɝ/ɧɦ3, 

MȻሺɚሻɉ=0,0137∙10−310,55∙10−3∙2997∙0,278∙10-3=120,42∙10−9 ɝ/ɫ; 

MɝɨɞȻሺɚሻɉ
=0,0137∙10−3∙10,55∙10−3∙2997∙10-6=0,433∙10-9ɬ/ɝɨɞ. 

 
ɋɜɟɞɟɦ ɞɚɧɧɵɟ ɪɚɫɱɟɬɚ ɜ ɬɚɛɥɢɰɭ 41. 

 
Ɍɚɛɥɢɰɚ 41 – ȼɵɛɪɨɫɵ ɨɬ ɬɟɩɥɨɝɟɧɟɪɚɬɨɪɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ ɜɟɳɟɫɬɜɚ 

M i, ɝ/ɫ M i, ɬ/ɝɨɞ 

Ⱥɡɨɬɚ ɞɢɨɤɫɢɞ 1,33 41,82 
Ȼɟɧɡ(ɚ)ɩɢɪɟɧ 120,42·10-9 0,433·10-9 
ɋɟɪɵ ɞɢɨɤɫɢɞ 3,729 117,6 
Ɇɚɡɭɬɧɚɹ ɡɨɥɚ 0,024 0,76 
ɍɝɥɟɪɨɞɚ ɨɤɫɢɞ 0,499 15,74 
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4 Ɋɚɫɱɟɬ ɪɚɫɫɟɢɜɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɨɬ ɬɨɱɟɱɧɨɝɨ 
ɢɫɬɨɱɧɢɤɚ 
 

Ɋɚɫɱɟɬ ɪɚɫɫɟɢɜɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɟ ɩɪɨɢɡɜɨɞɢɬɫɹ 
ɫɨɝɥɚɫɧɨ  [15]. 

ɂɫɬɨɱɧɢɤ ɪɚɫɫɟɢɜɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɹɜɥɹɟɬɫɹ ɨɞɢɧɨɱɧɵɦ, 
ɜɵɛɪɨɫ ɜ ɚɬɦɨɫɮɟɪɭ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨɫɪɟɞɫɬɜɨɦ ɬɪɭɛɵ ɬɟɩɥɨɝɟɧɟɪɚɬɨɪɚ. 
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.  

Ɋɚɫɱёɬ ɪɚɫɫɟɢɜɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɬ ɨɞɢɧɨɱɧɨɝɨ 
ɢɫɬɨɱɧɢɤɚ ɤɪɭɝɥɨɝɨ ɫɟɱɟɧɢɹ – ɬɪɭɛɵ ɬɟɩɥɨɝɟɧɟɪɚɬɨɪɚ ɩɨ ɦɟɬɨɞɢɤɟ ɪɚɫɱɟɬɚ 
ɤɨɧɰɟɧɬɪɚɰɢɣ ɜ ɚɬɦɨɫɮɟɪɧɨɦ ɜɨɡɞɭɯɟ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ: 

 ɚɡɨɬɚ ɞɢɨɤɫɢɞ; 
 ɛɟɧɡ(ɚ)ɩɢɪɟɧ; 
 ɦɚɡɭɬɧɚɹ ɡɨɥɚ; 
 ɫɟɪɵ ɞɢɨɤɫɢɞ; 
 ɭɝɥɟɪɨɞɚ ɨɤɫɢɞ. 
Ɇɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɩɪɢɡɟɦɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɜɪɟɞɧɨɝɨ ɜɟɳɟɫɬɜɚ ɫɦ 

ɩɪɢ ɜɵɛɪɨɫɟ ɝɚɡɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ ɢɡ ɬɨɱɟɱɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɫ ɤɪɭɝɥɵɦ ɭɫɬɶɟɦ 
ɞɨɫɬɢɝɚɟɬɫɹ ɩɪɢ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 
xɦ ɨɬ ɢɫɬɨɱɧɢɤɚ ɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

  cɦ = A ∙ M ∙ F ∙ m ∙ n∙
H2∙ √V1∙∆T3 , ɦɝ/ɦଷ , 

 
ɝɞɟ  Ⱥ – ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɬɟɦɩɟɪɚɬɭɪɧɨɣ ɫɬɪɚɬɢɮɢɤɚɰɢɢ ɚɬɦɨ- 
ɫɮɟɪɵ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ Ⱥ = 200; 

Ɇ – ɦɚɫɫɚ ɜɪɟɞɧɨɝɨ ɜɟɳɟɫɬɜɚ, ɜɵɛɪɚɫɵɜɚɟɦɨɝɨ ɫ ɞɵɦɨɜɵɦɢ ɝɚɡɚɦɢ ɜ 
ɚɬɦɨɫɮɟɪɭ ɜ ɟɞɢɧɢɰɭ ɜɪɟɦɟɧɢ, ɝ/ɫ; 

F – ɛɟɡɪɚɡɦɟɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɫɤɨɪɨɫɬɶ ɨɫɟɞɚɧɢɹ ɜɪɟɞɧɵɯ 
ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɧɨɦ ɜɨɡɞɭɯɟ. Ɂɧɚɱɟɧɢɟ ɛɟɡɪɚɡɦɟɪɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ F 
ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 1 ɞɥɹ ɝɚɡɨɨɛɪɚɡɧɵɯ ɡɚɝɪɹɡɧɢɬɟɥɟɣ ɢ ɪɚɜɧɵɦ 3 ɞɥɹ 
ɬɜɟɪɞɵɯ ɡɚɝɪɹɡɧɢɬɟɥɟɣ; 

ɬ ɢ n – ɤɨɷɮɮɢɰɢɟɧɬɵ. ɭɱɢɬɵɜɚɸɳɢɟ ɭɫɥɨɜɢɹ ɜɵɯɨɞɚ ɝɚɡɨɜɨɡɞɭɲɧɨɣ 
ɫɦɟɫɢ ɢɡ ɭɫɬɶɹ ɢɫɬɨɱɧɢɤɚ ɜɵɛɪɨɫɚ; 

 – ɛɟɡɪɚɡɦɟɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ ɪɟɥɶɟɮɚ 
ɦɟɫɬɧɨɫɬɢ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ  = 1; 

H – ɜɵɫɨɬɚ ɢɫɬɨɱɧɢɤɚ ɜɵɛɪɨɫɚ ɧɚɞ ɭɪɨɜɧɟɦ ɡɟɦɥɢ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 
ɇ=25  ɦ; 

V1 – ɪɚɫɯɨɞ ɝɚɡɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ, ɦ3/ɫ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɮɨɪɦɭɥɟ: 
 

V1= π ∙ D2

4
 ∙ ωɨ, ɦ3 ɫ⁄ ,  
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ɝɞɟ  D – ɞɢɚɦɟɬɪ ɭɫɬɶɹ ɢɫɬɨɱɧɢɤɚ ɜɵɛɪɨɫɚ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ D =1 ɦ; 
ɨ – ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɜɵɯɨɞɚ ɝɚɡɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ ɢɡ ɭɫɬɶɹ ɢɫɬɨɱɧɢɤɚ 

ɜɵɛɪɨɫɚ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 0 = 5 ɦ/ɫ. 
 

V1 = 3,14 ∙ 12

4
 ∙ 5 = 3,93 ɦ3 ɫ⁄ ;  

 
Ɍ – ɪɚɡɧɨɫɬɶ ɦɟɠɞɭ ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɵɛɪɚɫɵɜɚɟɦɨɣ ɝɚɡɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ 

Ɍɝ = 120 °ɋ ɢ ɬɟɦɩɟɪɚɬɭɪɨɣ ɨɤɪɭɠɚɸɳɟɝɨ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ Ɍɜ = 24°ɋ: Ɍ 
= 96 °ɋ. 

Ɂɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɨɜ m ɢ n ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɩɚɪɚɦɟɬɪɨɜ f, ɦ, ’ɦ ɢ fe ɩɨ ɮɨɪɦɭɥɚɦ: 

 𝑓 = 1000 ∙ ωo
2 ∙ D

H2 ∙ ∆T
 ; 𝑓 = 1000 ∙ 62 ∙ 1

252 ∙ 96
 = 0,42 ; 

ɦ = √V1 ∙ ∆T
H

3
 ; 

ɦ = √3,93 ∙ 96
25

3
 = 2,47 ; 

Ɇ
'  = 1,3 ∙ ωo ∙ D

H
 ; 

M
'  = 1,3 ∙ 5 ∙ 1

25
 = 0,26 ; 𝑓ɜ = 800 ∙ ሺM

' ሻ3 ; 𝑓ɜ = 800 ∙ ሺ0,26ሻ3 = 14,06. 
 
ɉɪɢ  f  100 ɤɨɷɮɮɢɰɢɟɧɬ m ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

 m = 1
0,67 + 0,1 ∙ √f + 0,34 ∙ √f3  ; 

 m = 1
0,67 + 0,1 ∙ √0,42 + 0,34 ∙ √0,423  = 1,015. 

 
Ʉɨɷɮɮɢɰɢɟɧɬ n=1 ɩɪɢ f < 100 ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ vɦ˃2. 
Ɂɧɚɱɟɧɢɟ ɨɩɚɫɧɨɣ ɫɤɨɪɨɫɬɢ uɦ ɧɚ ɭɪɨɜɧɟ ɮɥɸɝɟɪɚ, ɩɪɢ ɤɨɬɨɪɨɣ 

ɞɨɫɬɢɝɚɟɬɫɹ ɧɚɢɛɨɥɶɲɟɟ ɡɧɚɱɟɧɢɟ ɩɪɢɡɟɦɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ 
ɫɦ, ɩɪɢ  f < 100 ɢ 0,5≤ vɦ<2 ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 
 uɦ = vɦሺͳ + Ͳ,ͳʹ√𝑓ሻ, ɦ/ɫ; 
uɦ = 2.47(1+0,12√Ͳ,ͲͶʹሻ=ʹ,͸͸ ɦ/ɫ. 

 
Ɋɚɫɫɬɨɹɧɢɟ xɦ ɨɬ ɢɫɬɨɱɧɢɤɚ ɜɵɛɪɨɫɨɜ, ɧɚ ɤɨɬɨɪɨɦ ɩɪɢɡɟɦɧɚɹ 

ɤɨɧɰɟɧɬɪɚɰɢɹ ɫ ɩɪɢ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ ɞɨɫɬɢɝɚɟɬ 
ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ ɫɦ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
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  xɦ = 5 – F
4

 ∙ d ∙ H, ɦ,  

 
ɝɞɟ  F – ɛɟɡɪɚɡɦɟɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɫɤɨɪɨɫɬɶ ɨɫɟɞɚɧɢɹ ɜɪɟɞ- 
ɧɵɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɧɨɦ ɜɨɡɞɭɯɟ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ: ɞɥɹ ɝɚɡɨɨɛɪɚɡɧɵɯ 
ɡɚɝɪɹɡɧɢɬɟɥɟɣ F = 1, ɞɥɹ ɬɜɟɪɞɵɯ – F = 3; 

d – ɛɟɡɪɚɡɦɟɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢ vɦ˃2 ɤɨɬɨɪɵɣ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ: 

 
d = 7∙√vɦ ∙ (1 + 0,28 ∙ √f3 ) ; 
d = 7∙ √2,47∙ (1 + 0,28 ∙ √0,423 ) = ͳ͵,͵ͳʹ;  

 
ɞɥɹ ɝɚɡɨɨɛɪɚɡɧɵɯ ɱɚɫɬɢɰ: 
 

  xɦ = 5 – 1
4

 ∙ 13,312∙ 25 = 333 ɦ; 

 
ɞɥɹ ɬɜɟɪɞɵɯ ɱɚɫɬɢɰ: 
 

  xɦ = 5 – 3
4

 ∙ 13,312∙ 25 = 166,5 ɦ. 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɥɹ ɪɚɫɱɟɬɚ ɩɪɢɦɟɦ ɫɥɟɞɭɸɳɢɟ ɪɚɫɫɬɨɹɧɢɹ: 166,5 ɦ, 300 

ɦ, 333ɦ, 470 ɦ. 
ɉɪɢ ɨɩɚɫɧɨɣ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ uɦ ɩɪɢɡɟɦɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɜɪɟɞɧɵɯ 

ɜɟɳɟɫɬɜ c ɜ ɚɬɦɨɫɮɟɪɟ ɧɚ ɪɚɡɥɢɱɧɵɯ ɪɚɫɫɬɨɹɧɢɹɯ ɯ ɨɬ ɢɫɬɨɱɧɢɤɚ ɜɵɛɪɨɫɚ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

ɫ = S1 ∙ ɫɦ, ɦɝ/ɦ3 , 
 
ɝɞɟ S1 – ɛɟɡɪɚɡɦɟɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɨɬɧɨ- 
ɲɟɧɢɹ x/xɦ ɢ ɤɨɷɮɮɢɰɢɟɧɬɚ F ɩɨ ɮɨɪɦɭɥɚɦ. 
  S1 = 3 ∙ ሺɯ ɯɦ⁄ ሻ4 – 8 ∙ ሺɯ ɯɦ⁄ ሻ3 + 6 ∙ ሺɯ ɯɦ⁄ ሻ2 ɩɪɢ ɯ ɯɦ ≤ 1⁄ ;  

S1 = 1,13
0,13 ∙ ሺx xɦ⁄ ሻ2 + 1

 ɩɪɢ 1 ≤  ɯ ɯɦ ≤ 8⁄  . 

 
Ⱦɥɹ ɝɚɡɨɨɛɪɚɡɧɵɯ ɱɚɫɬɢɰ: 
 
ɯ = 166,5 ɦ: x/xɦ = 0,5; S1 = 3 ∙ ሺ0,5ሻ4 – 8 ∙ ሺ0,5ሻ3 + 6 ∙ ሺ0,5ሻ2 =0,688; 
ɯ = 300 ɦ: x/xɦ = 0,9; S1 = 3 ∙ ሺ0,ͻሻ4 – 8 ∙ ሺ0,ͻሻ3 + 6 ∙ ሺ0,ͻሻ2 =0,9963; 
ɯ = 333 ɦ: x/xɦ = 1; S1 = 1 ; 

ɯ =470 ɦ : x/xɦ = 1,4; S1 = 1,13
0,13 ∙ ሺଵ,ସሻ2 + 1

 = 0,904. 

 
Ⱦɥɹ ɬɜɟɪɞɵɯ ɱɚɫɬɢɰ: 
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ɯ = 166,5 ɦ: x/xɦ = 1; S1 = 1; 

ɯ = 333 ɦ: x/xɦ = 1,8; S1 = 1,13
0,13 ∙ ሺଵ,଼ሻ2 + 1

 = 0,796; 

ɯ = 333 ɦ: x/xɦ = 2; S1 = 1,13
0,13 ∙ ሺ2ሻ2 + 1

 = 0,743; 

ɯ =470 ɦ : x/xɦ = 2,82; S1 = 1,13
0,13 ∙ ሺଶ,଼ଶሻ2 + 1

 = 0,56. 

 
Ʉɨɧɰɟɧɬɪɚɰɢɹ ɫ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɯ ɫ ɭɱɟɬɨɦ ɮɨɧɨɜɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɜ ɞɨɥɹɯ 

ɉȾɄ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

 ɫ = ɫi
ɯ + ɫi

ɮ

ɉȾɄɦ.ɪ.
i  , 

 
ɝɞɟ ɫɯ

i – ɤɨɧɰɟɧɬɪɚɰɢɹ i-ɝɨ ɜɟɳɟɫɬɜɚ ɧɚ ɪɚɫɫɬɨɹɧɢɢ x, ɦɝ/ɦ3; 
ɫɯ

ɮ – ɮɨɧɨɜɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ i-ɝɨ ɜɟɳɟɫɬɜɚ (90% ɨɬ ɉȾɄiɦ.ɪ.), ɦɝ/ ɉȾɄiɦ.ɪ. – 
ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ i-ɝɨ ɜɟɳɟɫɬɜɚ, ɦɝ/ɦ3 . 

 
4.1 Ɋɚɫɱɟɬ ɤɨɧɰɟɧɬɪɚɰɢɣ ɦɚɡɭɬɧɨɣ ɡɨɥɵ ɜ ɩɟɪɟɫɱɟɬɟ ɧɚ ɜɚɧɚɞɢɣ 
 
Ɇɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɩɪɢɡɟɦɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɦɚɡɭɬɧɨɣ ɡɨɥɵ ɜ 

ɩɟɪɟɫɱɟɬɟ ɧɚ ɜɚɧɚɞɢɣ: 
 

cɦ = A ∙ M ∙ F ∙ m ∙ n∙
H2∙ √V1∙∆T3 , ɦɝ/ɦ3 ; 

cɦ = 200 ∙ 0,024 ∙ 3 ∙ 1,015 ∙ 1 ∙ 1
252 ∙ √3,93 ∙ 963  = 0,0032 ɦɝ/ɦ3 . 

 
Ʉɨɧɰɟɧɬɪɚɰɢɹ  ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɯ: 

 
ɯ = 166,5 ɦ: ɫɦɡ

ଵ଺଺,ହ = 1 ∙ 0,0032  = 0,0032  ɦɝ/ɦ3; 
ɯ = 300 ɦ: ɫɦɡ

300   = 0,796 ∙ 0,0032 = 0,0025 ɦɝ/ɦ3; 
ɯ = 333 ɦ: ɫɦɡ

ଷଷଷ = 0,743 ∙ 0,0032  = 0,0024 ɦɝ/ɦ3; 
ɯ = 470 ɦ: ɫɦɡ

470   = 0,56 ∙ 0,0032 = 0,00176 ɦɝ/ɦ3. 
 

Ʉɨɧɰɟɧɬɪɚɰɢɹ ɫɦɡ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɯ ɜ ɞɨɥɹɯ ɉȾɄ ɩɨ ɮɨɪɦɭɥɟ: 
 

ɫ = ɫi
ɯ + ɫi

ɮ

ɉȾɄɦ.ɪ.
i ;  

ɫɦɡ
ଵ଺଺,ହ = 0,0032 + 0,0018

0,002
 = 2,5;  

ɫɦɡ
300 = 0,0025 + 0,0018

0,002
 = 2,174  

ɫɦɡ
ଷଷଷ  =  0,0024 + 0,0018

0,002
 = 2,089;  
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ɫɦɡ
470  = 0,00176 +0,0018

0,002
 = ͳ,͹ͺ  

 
4.2 Ɋɚɫɱɟɬ ɤɨɧɰɟɧɬɪɚɰɢɣ ɚɡɨɬɚ ɞɢɨɤɫɢɞɚ 

 
Ɇɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɩɪɢɡɟɦɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɚɡɨɬɚ ɞɢɨɤɫɢɞɚ: 
 

cɦ = A ∙ M ∙ F ∙ m ∙ n∙
H2∙ √V1∙∆T3 , ɦɝ/ɦ3;  

cɦ = 200 ∙ 1,33 ∙ 1 ∙ 1,015 ∙ 1 ∙ 1
252 ∙ √3,93 ∙ 963  = 0,051 ɦɝ/ɦ3.  

 
Ʉɨɧɰɟɧɬɪɚɰɢɹ  ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɯ: 

 
ɯ = 166,5 ɦ: ɫேைమଵ଺଺,ହ = 0,688 ∙ 0,051  = 0,035  ɦɝ/ɦ3; 
ɯ = 300 ɦ: ɫேைమ300   = 0,9963 ∙ 0,051 = 0,0508 ɦɝ/ɦ3; 
ɯ = 333 ɦ: ɫேைమଷଷଷ  = 1 ∙0,051  = 0,051  ɦɝ/ɦ3; 
ɯ = 470 ɦ: ɫேைమ470   = 0,904 ∙ 0,051 = 0,046 ɦɝ/ɦ3. 

 
Ʉɨɧɰɟɧɬɪɚɰɢɹ ܥேைమ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɯ ɜ ɞɨɥɹɯ ɉȾɄ ɩɨ ɮɨɪɦɭɥɟ: 
 

ɫ = ɫi
ɯ + ɫi

ɮ

ɉȾɄɦ.ɪ.
i ;  

ɫேைమଵ଺଺,ହ = 0,035 + 0,18
0,2

 = 1,075;  

ɫேைమ300  = 0,0508+ 0,18
0,2

 = 1,154;  

ɫேைమଷଷଷ  = 0,051 + 0,18
0,2

 = 1,155;  

ɫேைమ470  = 0,046  +0,18
0,2

 = ͳ,ͳ͵.  

 
4.3 Ɋɚɫɱɟɬ ɤɨɧɰɟɧɬɪɚɰɢɣ ɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ 

 
Ɇɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɩɪɢɡɟɦɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ: 
 

cɦ = A ∙ M ∙ F ∙ m ∙ n∙
H2∙ √V1∙∆T3 , ɦɝ/ɦ3 ; 

cɦ = 200 ∙ Ͳ,Ͷͻͻ ∙ 1 ∙ 1,015 ∙ 1 ∙ 1
252 ∙ √3,93 ∙ 963  =0,022 ɦɝ/ɦ3.  

 
Ʉɨɧɰɟɧɬɪɚɰɢɹ  ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɯ: 

 
ɯ = 166,5 ɦ: ɫ஼ைଵ଺଺,ହ = 0,688 ∙ 0,022   = 0,015  ɦɝ/ɦ3; 
ɯ = 300 ɦ: ɫ஼ை300   = 0,9963 ∙ 0,022  = 0,0219 ɦɝ/ɦ3; 
ɯ = 333 ɦ: ɫ஼ைଷଷଷ = 1 ∙0,022   = 0,022   ɦɝ/ɦ3; 
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ɯ = 470 ɦ: ɫ஼ை470   = 0,904 ∙ 0,022  = 0,0199 ɦɝ/ɦ3. 
 

Ʉɨɧɰɟɧɬɪɚɰɢɹ ܥ஼ை ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɯ ɜ ɞɨɥɹɯ ɉȾɄ ɩɨ ɮɨɪɦɭɥɟ: 
 

ɫ = ɫi
ɯ + ɫi

ɮ

ɉȾɄɦ.ɪ.
i ;  

ɫ஼ைଵ଺଺,ହ = 0,015   + 4,5
5

 = 0,903;  

ɫ஼ை300 = 0,0219+ 4,5
5

 = 0,90438;  

ɫ஼ைଷଷଷ  = 0,022 + 4,5
5

 = 0,9044;  

ɫ஼ை470  = 0,0199  +4,5
5

 = Ͳ,ͻͲͶ.  

 
4.4 Ɋɚɫɱɟɬ ɤɨɧɰɟɧɬɪɚɰɢɣ ɫɟɪɵ ɞɢɨɤɫɢɞɚ 

 
Ɇɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɩɪɢɡɟɦɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɞɢɨɤɫɢɞɚ ɫɟɪɵ: 
 

cɦ = A ∙ M ∙ F ∙ m ∙ n∙
H2∙ √V1∙∆T3 , ɦɝ/ɦ3;  

cɦ = 200 ∙ ͵,͹ʹͻ ∙ 1 ∙ 1,015 ∙ 1 ∙ 1
252 ∙ √3,93 ∙ 963  =0,168 ɦɝ/ɦ3.  

 
Ʉɨɧɰɟɧɬɪɚɰɢɹ  ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɯ: 

 
ɯ = 166,5 ɦ: ɫௌைమଵ଺଺,ହ = 0,688 ∙ 0,168    = 0,116  ɦɝ/ɦ3; 
ɯ = 300 ɦ: ɫௌைమ300   = 0,9963 ∙ 0,168   = 0,167 ɦɝ/ɦ3; 
ɯ = 333 ɦ: ɫௌைమଷଷଷ = 1 ∙0,168   = 0,168   ɦɝ/ɦ3; 
ɯ = 470 ɦ: ɫௌைమ470   = 0,904 ∙ 0,168  = 0,152 ɦɝ/ɦ3. 

 
Ʉɨɧɰɟɧɬɪɚɰɢɹ ܥௌைమ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɯ ɜ ɞɨɥɹɯ ɉȾɄ ɩɨ ɮɨɪɦɭɥɟ: 
 

ɫ = ɫi
ɯ + ɫi

ɮ

ɉȾɄɦ.ɪ.
i ,  

ɫௌைమଵ଺଺,ହ = 0,116   + 0,45
0,5

 = 1,132;  

ɫௌைమ300  = 0,167+ 0,45
0,5

 = 1,234;  

ɫௌைమଷଷଷ  = 0,168 + 0,45
0,5

 = 1,236;  

ɫௌைమ470  = 0,152  +0,45
0,5

 = ͳ,ʹͲͶ.  

 
4.5 Ɋɚɫɱɟɬ ɤɨɧɰɟɧɬɪɚɰɢɣ ɛɟɧɡ(ɚ)ɩɢɪɟɧɚ 

 
Ɇɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɩɪɢɡɟɦɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɛɟɧɡ(ɚ)ɩɢɪɟɧɚ: 
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cɦ = A ∙ M ∙ F ∙ m ∙ n∙
H2∙ √V1∙∆T3 , ɦɝ/ɦ3;  

cɦ = 200 ∙ Ͳ,ͲͲͲͲʹʹ ∙ 1 ∙ 1,015 ∙ 1 ∙ 1
252 ∙ √3,93 ∙ 963  =0,00000099 ɦɝ/ɦ3.  

 
Ʉɨɧɰɟɧɬɪɚɰɢɹ  ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɯ: 

 
ɯ = 166,5 ɦ: ɫБሺ˃ሻʞଵ଺଺,ହ  = Ͳ,688 ∙ 0,00000099   = 0,00000068  ɦɝ/ɦ3; 
ɯ = 300 ɦ: ɫБሺ˃ሻʞ300   = 0,9963 ∙ 0,00000099  = 0,000000986 ɦɝ/ɦ3; 
ɯ = 333 ɦ: ɫБሺ˃ሻʞଷଷଷ  = 1 ∙0,00000099  = 0,00000099 ɦɝ/ɦ3; 
ɯ = 470 ɦ: ɫБሺ˃ሻʞ470   = 0,904 ∙0,00000099   = 0,000000895 ɦɝ/ɦ3. 

 
Ʉɨɧɰɟɧɬɪɚɰɢɹ ܥБሺ˃ሻʞ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɯ ɜ ɞɨɥɹɯ ɉȾɄ ɩɨ ɮɨɪɦɭɥɟ: 
 

ɫ = ɫi
ɯ + ɫi

ɮ

ɉȾɄɦ.ɪ.
i ;  

ɫБሺ˃ሻʞଵ଺଺,ହ  = 0,00000068 + 0,0000009
0,000001

 = 1,58;  

ɫБሺ˃ሻʞ300  = 0,000000986+ 0,0000009
0,000001

 = 1,886;  

ɫБሺ˃ሻʞଷଷଷ  = 0,00000099 + 0,0000009
0,000001

 = 1,89;  

ɫБሺ˃ሻʞ470  =  0,000000895 +0,0000009
0,000001

 = ͳ,͹ͻͷ. 

 
ɉɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɩɨ ɪɚɫɱɟɬɭ ɪɚɫɫɟɢɜɚɧɢɹ ɫɜɟɞɟɦ ɜ ɬɚɛɥɢɰɭ 42. 
 

 

 



 
 

59 

Ɍɚɛɥɢɰɚ 42 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɪɚɫɫɟɢɜɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɟ  

*- ɞɥɹ ɛɟɧɡ(ɚ)ɩɢɪɟɧɚ ɫɪɟɞɧɟ ɫɭɬɨɱɧɚɹ ɉȾɄ. 
 
Ɍɚɛɥɢɰɚ 43 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɪɚɫɫɟɢɜɚɧɢɹ ɜ ɞɨɥɹɯ ɉȾɄ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ 
Ⱦɨɥɢ ɉȾɄ ɧɚ 166,5 ɦ Ⱦɨɥɢ ɉȾɄ ɧɚ 300 ɦ Ⱦɨɥɢ ɉȾɄ ɧɚ 333 ɦ Ⱦɨɥɢ ɉȾɄ ɧɚ 470 ɦ 

Ⱥɡɨɬɚ ɞɢɨɤɫɢɞ 1,075 1,154 1,155 1,13 
Ȼɟɧɡ(ɚ)ɩɢɪɟɧ 1,58 1,886 1,89 1,795 
ɋɟɪɵ ɞɢɨɤɫɢɞ 1,132 1,234 1,236 1,204 
ɍɝɥɟɪɨɞɚ ɨɤɫɢɞ 0,903 0,90438 0,9044 0,904 
Ɇɚɡɭɬɧɚɹ ɡɨɥɚ 2,5 2,174 2,089 1,78 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ 
Ɇ, ɝ/ɫ ʠmax ˆ˃зଵ଺଺,ହ , ɦɝ/ɦ3 ʠʠʖʖଷ଴଴, ɦɝ/ɦ3 ʠmax ˕˅ଷଷଷ , ɦɝ/ɦ3 ʠʕʖସ଻଴ , ɦɝ/ɦ3 ɉȾɄɦ.ɪ., ɦɝ/ɦ3 ɋɮ, ɦɝ/ɦ3 

Ⱥɡɨɬɚ ɞɢɨɤɫɢɞ 1,124 0,035 0,0508 0,051 0,046 0,2 0,18 

Ȼɟɧɡ(ɚ)ɩɢɪɟɧ 22·10-9 68·10-9 98,6·10-9 99·10-9 89,5·10-9 1·10-6* 0,9·10-6 

ɋɟɪɵ ɞɢɨɤɫɢɞ 3,729 0,116 0,167 0,168 0,152 0,5 0,45 

ɍɝɥɟɪɨɞɚ ɨɤɫɢɞ 0,499 0,015 0,0219 0,022 0,0199 5 4,5 

Ɇɚɡɭɬɧɚɹ ɡɨɥɚ 0,024 0,0032 0,0025 0,0024 0,00176 0,002 0,0018 
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5 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɫɧɢɠɟɧɢɸ ɜɵɛɪɨɫɨɜ ɨɬ ɨɞɢɧɨɱɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɜ 
ɚɬɦɨɫɮɟɪɭ 

 
5.1 Ɍɟɩɥɨɝɟɧɟɪɚɬɨɪ ɄɊɈɇ-5-ɌɍɊȻɈ-400  
 
ȼ ɤɚɱɟɫɬɜɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɫɧɢɠɟɧɢɸ ɜɵɛɪɨɫɨɜ ɩɪɟɞɥɨɠɟɧɨ ɡɚɦɟɧɢɬɶ 

ɬɟɩɥɨɝɟɧɟɪɚɬɨɪ ɌɆ-2.0/ɋȻ, ɪɚɛɨɬɚɸɳɢɣ ɧɚ ɦɚɡɭɬɟ, ɧɚ ɬɟɩɥɨɝɟɧɟɪɚɬɨɪ ɄɊɈɇ-5-
ɌɍɊȻɈ-400, ɤɨɬɨɪɵɣ ɪɚɛɨɬɚɟɬ ɧɚ ɝɚɡɟ. 

Ɍɟɩɥɨɝɟɧɟɪɚɬɨɪɵ ɝɚɡɨɜɨɡɞɭɲɧɵɟ ɫɭɲɢɥɶɧɨɝɨ ɚɝɟɧɬɚ ɫɟɪɢɢ ɄɊɈɇ-5-
ɌɍɊȻɈ-400 ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ ɫɭɲɤɢ. Ⱥɩɩɚɪɚɬ 
ɜɵɩɨɥɧɟɧ ɜ ɜɢɞɟ ɦɨɧɨɛɥɨɤɚ. ȼ ɤɨɧɫɬɪɭɤɰɢɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɛɥɨɱɧɚɹ ɝɚɡɨɜɚɹ 
ɝɨɪɟɥɤɚ [22]. 

 Ʉɚɦɟɪɚ ɫɝɨɪɚɧɢɹ ɜɵɩɨɥɧɟɧɚ ɢɡ ɠɚɪɨɩɪɨɱɧɨɣ ɫɬɚɥɢ ɢ ɢɦɟɟɬ ɷɮɮɟɤɬɢɜɧɭɸ 
ɝɚɡɨɞɢɧɚɦɢɱɟɫɤɭɸ ɡɚɳɢɬɭ ɫɬɟɧɨɤ, ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɵɫɨɤɭɸ ɫɬɟɩɟɧɶ 
ɧɚɞɟɠɧɨɫɬɢ ɢ ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɚɩɩɚɪɚɬɚ. ȼ ɬɚɛɥɢɰɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɬɟɯɧɢɱɟɫɤɢɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɟɩɥɨɝɟɧɟɪɚɬɨɪɚ. 

 
Ɍɚɛɥɢɰɚ 44 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɟɩɥɨɝɟɧɟɪɚɬɨɪɚ ɄɊɈɇ-5-ɌɍɊȻɈ-
400. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ Ɂɧɚɱɟɧɢɟ 
ɇɨɦɢɧɚɥɶɧɚɹ ɬɟɩɥɨɜɚɹ ɦɨɳɧɨɫɬɶ, Ɇȼɬ, ɧɟ 
ɦɟɧɟɟ 

5 

ɇɨɦɢɧɚɥɶɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ, ɦ3/ɱɚɫ, ɧɟ ɛɨɥɟɟ 525 
ɇɨɦɢɧɚɥɶɧɨɟ ɩɪɢɫɨɟɞɢɧɢɬɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ 
ɝɚɡɚ ɩɟɪɟɞ ɝɨɪɟɥɤɨɣ, ɤɉɚ, ɧɟ ɦɟɧɟɟ 

2,5 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɩɨɬɪɟɛɥɹɟɦɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ 
ɦɨɳɧɨɫɬɶ, ɤȼɬ, ɧɟ ɛɨɥɟɟ 

5,7 

Ɋɚɫɯɨɞ ɫɭɲɢɥɶɧɨɝɨ ɚɝɟɧɬɚ, ɦ3/ɱɚɫ, ɜ 
ɩɪɟɞɟɥɚɯ 

26000-32000 

 
5.1.1 Ɋɚɫɱɟɬ ɨɛɪɚɡɨɜɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɩɪɢ ɫɠɢɝɚɧɢɢ 

ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ 
 

Ɋɚɫɱɟɬ ɜɵɞɟɥɟɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
[7]. 

 
Ɍɚɛɥɢɰɚ 45 - Ⱦɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ 

Ɍɨɩɥɢɜɨ ɉɪɢɪɨɞɧɵɣ ɝɚɡ 
Ɇɚɪɤɚ ɋɦɟɫɶ ɢɡ Ɂɚɩɚɞɧɨɣ ɋɢɛɢɪɢ 

ȼ, ɬ/ɝɨɞ 3000 ܵ௉, % 0,2 ܳɧ
ɪ, % 36,84 ݍ 1,18 ߙଷ , % 0,5 ݍସ , % 0,5 
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ɉɪɢ ɫɠɢɝɚɧɢɢ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ ɜɵɞɟɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɡɚɝɪɹɡɧɹɸɳɢɟ 
ɜɟɳɟɫɬɜɚ: ɚɡɨɬɚ ɞɢɨɤɫɢɞ, ɛɟɧɡ(ɚ)ɩɢɪɟɧ, ɫɟɪɵ ɞɢɨɤɫɢɞ, ɭɝɥɟɪɨɞɚ ɨɤɫɢɞ. 

ɋɭɦɦɚɪɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɤɫɢɞɨɜ ɫɟɪɵ 
2SOM , ɜɵɛɪɚɫɵɜɚɟɦɵɯ ɜ ɚɬɦɨɫɮɟɪɭ ɫ 

ɞɵɦɨɜɵɦɢ ɝɚɡɚɦɢ (ɬ/ɝɨɞ), ɜɵɱɢɫɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
 

  ''''

222
1102,0 SOSO

r
SO BSM        

 
ɝɞɟ ȼ =3000 ɬ/ɝɨɞ;  

Sr - ɫɨɞɟɪɠɚɧɢɟ ɫɟɪɵ ɜ ɬɨɩɥɢɜɟ ɧɚ ɪɚɛɨɱɭɸ ɦɚɫɫɭ, Sr =0.02%; 
'

2SO  - ɞɨɥɹ ɨɤɫɢɞɨɜ ɫɟɪɵ, ɫɜɹɡɵɜɚɟɦɵɯ ɥɟɬɭɱɟɣ ɡɨɥɨɣ ɜ ɤɨɬɥɟ, '

2SO =0; 
''

2SO  - ɞɨɥɹ ɨɤɫɢɞɨɜ ɫɟɪɵ, ɭɥɚɜɥɢɜɚɟɦɵɯ ɜ ɦɨɤɪɨɦ ɡɨɥɨɭɥɨɜɢɬɟɥɟ ɩɨɩɭɬɧɨ ɫ 
ɭɥɚɜɥɢɜɚɧɢɟɦ ɬɜɟɪɞɵɯ ɱɚɫɬɢɰ ''

2SO  = 0. 

ௌைమܯ  = Ͳ,Ͳʹ ∙ ͵ͲͲͲ ∙ Ͳ,Ͳʹ ∙ ሺͳ − Ͳሻሺͳ − Ͳሻ = ͳ,ʹ ˕/ˆ. 
 
Ɋɚɫɱɟɬ ɜɵɛɪɨɫɨɜ ɭɝɥɟɪɨɞɚ ɜ ɟɞɢɧɢɰɭ ɜɪɟɦɟɧɢ (ɬ/ɝɨɞ) ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ: 
 ʞ஼ை  =  Ͳ,ͲͲͳ ∙ ஼ைଶܥ   ∙ ௉ܤ   ∙  ሺͳ −  ௤రଵ଴଴ሻ, ஼ைܥ      ,ˆ/˕  = ଷݍ   ∙  ܴ ∙  ܳ௥𝑖 , ˕/ˆ . 
 
 ;௉ =2985 ɬ/ɝɨɞܤ 
q3=0,5;  
R=0,65; 
Qir=36,84 ɆȾɠ/ɦ3; 
q4=0,5; 
஼ைܥ   =  Ͳ,ͷ ∙ Ͳ,͸ͷ ∙ ͵,ͺͶ = ͳͳ,ͻ͹͵  кˆ/ͳͲͲͲ ∙  ˏଷ  М஼ை  =  Ͳ,ͲͲͳ ∙  ͳͳ,ͻ͹͵ ∙  ʹͻͺͷ ∙  ሺͳ – ଴,ହଵ଴଴ሻ  =  ͵ͷ,͹Ͷ ˕/ˆ  . 

 
Ʉɨɥɢɱɟɫɬɜɨ ɨɤɫɢɞɨɜ ɚɡɨɬɚ (ɜ ɩɟɪɟɫɱɟɬɟ ɧɚ NO2), ɜɵɛɪɚɫɵɜɚɟɦɵɯ ɜ 

ɟɞɢɧɢɰɭ ɜɪɟɦɟɧɢ (ɬ/ɝɨɞ), ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: ܯேைଶ  =  Ͳ,ͲͲͳ ∙ ∙ ܤ   𝑖ܰ௥  ∙ ேைమܭ   ∙  ሺͳ − ,ሻߚ  ˕/ˆ        
 
ȼ =3000 ɬ/ɝɨɞ;  
Qir = 36,84 ɆȾɠ/ɦ3;  ܭேைమ= 0,05;  
ȕ – ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɫɬɟɩɟɧɢ ɫɧɢɠɟɧɢɹ ɜɵɛɪɨɫɨɜ ɨɤɫɢɞɨɜ 

ɚɡɨɬɚ ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɪɢɦɟɧɟɧɢɹ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ. Ⱦɥɹ ɤɨɬɥɨɜ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ ɞɨ 30 ɬ/ɱ ȕ=0. 
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ேைమܯ  =  Ͳ,ͲͲͳ ∙  ͵ͲͲͲ ∙  ͵͸,ͺͶ ∙  Ͳ,Ͳͷ ∙  ሺͳ −  Ͳሻ  =  ͷ,ͷʹ͸ ˕/ˆ  
 

Ɋɚɫɱɟɬ ɜɵɛɪɨɫɨɜ ɛɟɧɡ(ɚ)ɩɢɪɟɧɚ ɜ ɟɞɢɧɢɰɭ ɜɪɟɦɟɧɢ (ɬ/ɝɨɞ) ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ 15, ɝɞɟ ɋȻ(ɚ)ɉ – ɤɨɧɰɟɧɬɪɚɰɢɹ ɛɟɧɡ(ɚ)ɩɢɪɟɧɚ, ɦɝ/ɧɦ3, ɜ ɫɭɯɢɯ ɩɪɨɞɭɤɬɚɯ 
ɫɝɨɪɚɧɢɹ ɦɚɡɭɬɚ ɧɚ ɜɵɯɨɞɟ ɢɡ ɬɨɩɨɱɧɨɣ ɡɨɧɵ ɩɪɨɦɵɲɥɟɧɧɵɯ 
ɬɟɩɥɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɤɨɬɥɨɜ ɦɚɥɨɣ ɦɨɳɧɨɫɬɢ: 

- ɩɪɢ 
''
T  = 1,08 - 1,25: 

Бሺ˃ሻʞܥ   =  ͳͲ−ଷ ଴,଴ହଽ+଴,଴଻ଽ∙ଵ଴−య∙௤𝑉𝑒య,ఴሺ𝑎𝑇′′−భሻ КʓКʟКʠʡ;    ˏˆ/ːˏଷ  

 
''
T  - ɤɨɷɮɮɢɰɢɟɧɬ ɢɡɛɵɬɤɚ ɜɨɡɞɭɯɚ ɜ ɩɪɨɞɭɤɬɚɯ ɫɝɨɪɚɧɢɹ ɧɚ ɜɵɯɨɞɟ ɢɡ 

ɬɨɩɤɢ, ''
T 1,18; 

qv - ɬɟɩɥɨɧɚɩɪɹɠɟɧɢɟ ɬɨɩɨɱɧɨɝɨ ɨɛɴɟɦɚ, ɤȼɬ/ɦ3; 
ɉɪɢ ɫɠɢɝɚɧɢɢ ɧɟɩɪɨɟɤɬɧɨɝɨ ɬɨɩɥɢɜɚ ɜɟɥɢɱɢɧɚ qv ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 

ɫɨɨɬɧɨɲɟɧɢɸ: 
𝑉ݍ   = ௉ܤ   ∙  ܳ𝑖𝑉 ்ܸ⁄  =   ˕/ˆ.    
  
ȼɪ - ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɚ ɧɨɦɢɧɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ, ɬ/ɝɨɞ;  

 
ȼɪ = ȼ(1 – q4/100);                                                                                 
 
q4=0,5. 
B= 3000 ɬ; 

r
iQ =36840 ɤȾɠ/ɤɝ; 

VT=5 ɦ3. 
Ʉɞ - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ ɧɚɝɪɭɡɤɢ ɤɨɬɥɚ ɧɚ 

ɤɨɧɰɟɧɬɪɚɰɢɸ ɛɟɧɡ(ɚ)ɩɢɪɟɧɚ ɜ ɩɪɨɞɭɤɬɚɯ ɫɝɨɪɚɧɢɹ, Ʉɞ = 2 ; 
Ʉɪ - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ ɪɟɰɢɪɤɭɥɹɰɢɢ ɞɵɦɨɜɵɯ ɝɚɡɨɜ 

ɧɚ ɤɨɧɰɟɧɬɪɚɰɢɸ ɛɟɧɡ(ɚ)ɩɢɪɟɧɚ ɜ ɩɪɨɞɭɤɬɚɯ ɫɝɨɪɚɧɢɹ, Ʉɪ = 1,4; 
ɄɋɌ - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ ɫɬɭɩɟɧɱɚɬɨɝɨ ɫɠɢɝɚɧɢɹ ɧɚ 

ɤɨɧɰɟɧɬɪɚɰɢɸ ɛɟɧɡ(ɚ)ɩɢɪɟɧɚ ɜ ɩɪɨɞɭɤɬɚɯ ɫɝɨɪɚɧɢɹ, ɄɋɌ = 2.  
Ɉɛɴɟɦ ɫɭɯɢɯ ɞɵɦɨɜɵɯ ɝɚɡɨɜ, ɨɛɪɚɡɭɸɳɢɯɫɹ ɩɪɢ ɩɨɥɧɨɦ ɫɝɨɪɚɧɢɢ 1 ɤɝ 

ɬɨɩɥɢɜɚ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ʠܸʒ  = ∙ ܭ   ܳ𝑖௥ ∙       ˒ܭ
 
Ʉ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɯɚɪɚɤɬɟɪ ɬɨɩɥɢɜɚ, Ʉ=0,345; 
Ʉɉ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɫɱɟɬɚ, Ʉɉ=10-6; 
Ɋɚɫɱɟɬ Ȼɟɧɡ(ɚ)ɩɢɪɟɧɚ: 
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௣ܤ  =  ͵ͲͲͲ ∙  ሺͳ – ଴,ହଵ଴଴ሻ  =  ʹͻͺͷ ˏଷ/˔; ݍ𝑉  =  ଶଽ଼ହ ∙ଷ଺଼ସ଴ହ = ʹͳ ∙ ͳͲ଺ ˏˆ/ːˏଷ; ܥБሺ˃ሻʞ  =  ͳͲ−ଷ ଴,଴ହଽ+଴,଴଻ଽ∙ଵ଴−య∙ଶଵ∙ଵ଴ల𝑒య,ఴሺభ,భఴ−భሻ ʹ ∙ ͳ,Ͷ ∙ ʹ =  Ͳ,ͲͲͷͲͺ ˏˆ/ːˏଷ; ʠܸʒ  =  Ͳ,͵Ͷͷ ∙  ͵͸ͺͶͲ ∙ ͳͲ−଺ = Ͳ,Ͳͳʹ͹ ˏଷ; МБሺ˃ሻʞ  =  Ͳ,ͲͲͷͲͺ ∙  Ͳ,Ͳͳʹ͹ ∙  ʹͻͺͷ ∙  ͳͲ−଺  = Ͳ,Ͳͳͻ ∙  ͳͲ−଺  ˕ˆˑˇ. 

 
ɋɜɟɞɟɦ ɞɚɧɧɵɟ ɪɚɫɱɟɬɚ ɜ ɬɚɛɥɢɰɭ. 

 
Ɍɚɛɥɢɰɚ 46 – ȼɵɛɪɨɫɵ ɨɬ ɝɚɡɨɜɨɝɨ ɬɟɩɥɨɝɟɧɟɪɚɬɨɪɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ ɜɟɳɟɫɬɜɚ 

M i, ɝ/ɫ M i, ɬ/ɝɨɞ 

Ⱥɡɨɬɚ ɞɢɨɤɫɢɞ 0,256 5,526 
Ȼɟɧɡ(ɚ)ɩɢɪɟɧ 0,896·10-9 19·10-9 
ɋɟɪɵ ɞɢɨɤɫɢɞ 0,056 1,2 
ɍɝɥɟɪɨɞɚ ɨɤɫɢɞ 1,65 35,74 

 
5.1.2 Ɋɚɫɱɟɬ ɪɚɫɫɟɢɜɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ, ɨɛɪɚɡɨɜɚɜɲɢɯɫɹ 

ɩɪɢ ɪɚɛɨɬɟ ɬɟɩɥɨɝɟɧɟɪɚɬɨɪɚ ɧɚ ɝɚɡɟ 
 
Ɋɚɫɱɟɬ ɪɚɫɫɟɢɜɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɟ ɩɪɨɢɡɜɨɞɢɬɫɹ 

ɫɨɝɥɚɫɧɨ  [15]. 
ɂɫɬɨɱɧɢɤ ɪɚɫɫɟɢɜɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɹɜɥɹɟɬɫɹ ɨɞɢɧɨɱɧɵɦ, 

ɜɵɛɪɨɫ ɜ ɚɬɦɨɫɮɟɪɭ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨɫɪɟɞɫɬɜɨɦ ɬɪɭɛɵ ɬɟɩɥɨɝɟɧɟɪɚɬɨɪɚ. 
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.  

Ɋɚɫɱёɬ ɪɚɫɫɟɢɜɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɬ ɨɞɢɧɨɱɧɨɝɨ 
ɢɫɬɨɱɧɢɤɚ ɤɪɭɝɥɨɝɨ ɫɟɱɟɧɢɹ – ɬɪɭɛɵ ɬɟɩɥɨɝɟɧɟɪɚɬɨɪɚ ɩɨ ɦɟɬɨɞɢɤɟ ɪɚɫɱɟɬɚ 
ɤɨɧɰɟɧɬɪɚɰɢɣ ɜ ɚɬɦɨɫɮɟɪɧɨɦ ɜɨɡɞɭɯɟ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ: 

 ɚɡɨɬɚ ɞɢɨɤɫɢɞ; 
 ɛɟɧɡ(ɚ)ɩɢɪɟɧ; 
 ɫɟɪɵ ɞɢɨɤɫɢɞ; 
 ɭɝɥɟɪɨɞɚ ɨɤɫɢɞ. 
Ɇɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɩɪɢɡɟɦɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɜɪɟɞɧɨɝɨ ɜɟɳɟɫɬɜɚ ɫɦ 

ɩɪɢ ɜɵɛɪɨɫɟ ɝɚɡɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ ɢɡ ɬɨɱɟɱɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɫ ɤɪɭɝɥɵɦ ɭɫɬɶɟɦ 
ɞɨɫɬɢɝɚɟɬɫɹ ɩɪɢ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 
xɦ ɨɬ ɢɫɬɨɱɧɢɤɚ ɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

  cɦ = A ∙ M ∙ F ∙ m ∙ n∙
H2∙ √V1∙∆T3 , ɦɝ/ɦଷ  

 
ɝɞɟ  Ⱥ – ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɬɟɦɩɟɪɚɬɭɪɧɨɣ ɫɬɪɚɬɢɮɢɤɚɰɢɢ ɚɬɦɨ- 
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ɫɮɟɪɵ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ Ⱥ = 200; 
Ɇ – ɦɚɫɫɚ ɜɪɟɞɧɨɝɨ ɜɟɳɟɫɬɜɚ, ɜɵɛɪɚɫɵɜɚɟɦɨɝɨ ɫ ɞɵɦɨɜɵɦɢ ɝɚɡɚɦɢ ɜ 

ɚɬɦɨɫɮɟɪɭ ɜ ɟɞɢɧɢɰɭ ɜɪɟɦɟɧɢ, ɝ/ɫ; 
F – ɛɟɡɪɚɡɦɟɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɫɤɨɪɨɫɬɶ ɨɫɟɞɚɧɢɹ ɜɪɟɞɧɵɯ 

ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɧɨɦ ɜɨɡɞɭɯɟ. Ɂɧɚɱɟɧɢɟ ɛɟɡɪɚɡɦɟɪɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ F 
ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 1 ɞɥɹ ɝɚɡɨɨɛɪɚɡɧɵɯ ɡɚɝɪɹɡɧɢɬɟɥɟɣ ɢ ɪɚɜɧɵɦ 3 ɞɥɹ ɬɜɟɪɞɵɯ 
ɡɚɝɪɹɡɧɢɬɟɥɟɣ; 

ɬ ɢ n – ɤɨɷɮɮɢɰɢɟɧɬɵ. ɭɱɢɬɵɜɚɸɳɢɟ ɭɫɥɨɜɢɹ ɜɵɯɨɞɚ ɝɚɡɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ 
ɢɡ ɭɫɬɶɹ ɢɫɬɨɱɧɢɤɚ ɜɵɛɪɨɫɚ; 

 – ɛɟɡɪɚɡɦɟɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ ɪɟɥɶɟɮɚ ɦɟɫɬɧɨɫɬɢ, 
ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ  = 1; 

H – ɜɵɫɨɬɚ ɢɫɬɨɱɧɢɤɚ ɜɵɛɪɨɫɚ ɧɚɞ ɭɪɨɜɧɟɦ ɡɟɦɥɢ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 
ɇ=25  ɦ; 

V1 – ɪɚɫɯɨɞ ɝɚɡɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ, ɦ3/ɫ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɮɨɪɦɭɥɟ: 
 

V1= π ∙ D2

4
 ∙ ωɨ, ɦ3 ɫ⁄   

 
ɝɞɟ  D – ɞɢɚɦɟɬɪ ɭɫɬɶɹ ɢɫɬɨɱɧɢɤɚ ɜɵɛɪɨɫɚ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ D =1 ɦ; 

ɨ – ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɜɵɯɨɞɚ ɝɚɡɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ ɢɡ ɭɫɬɶɹ ɢɫɬɨɱɧɢɤɚ 
ɜɵɛɪɨɫɚ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 0 = 5 ɦ/ɫ. 

 

V1 = 3,14 ∙ 12

4
 ∙ 5 = 3,93 ɦ3 ɫ⁄ ;  

 
Ɍ – ɪɚɡɧɨɫɬɶ ɦɟɠɞɭ ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɵɛɪɚɫɵɜɚɟɦɨɣ ɝɚɡɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ 

Ɍɝ = 120 °ɋ ɢ ɬɟɦɩɟɪɚɬɭɪɨɣ ɨɤɪɭɠɚɸɳɟɝɨ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ Ɍɜ = 24°ɋ: Ɍ 
= 96 °ɋ. 

Ɂɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɨɜ m ɢ n ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɩɚɪɚɦɟɬɪɨɜ f, ɦ, ’ɦ ɢ fe ɩɨ ɮɨɪɦɭɥɚɦ: 

 𝑓 = 1000 ∙ ωo
2 ∙ D

H2 ∙ ∆T
  𝑓 = 1000 ∙ 62 ∙ 1

252 ∙ 96
 = 0,42  

ɦ = √V1 ∙ ∆T
H

3
  

ɦ = √3,93 ∙ 96
25

3  = 2,47  

Ɇ
'  = 1,3 ∙ ωo ∙ D

H
  

M
'  = 1,3 ∙ 5 ∙ 1

25
 = 0,26  𝑓ɜ = 800 ∙ ሺM

' ሻ3  𝑓ɜ = 800 ∙ ሺ0,26ሻ3 = 14,06. 
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ɉɪɢ  f  100 ɤɨɷɮɮɢɰɢɟɧɬ m ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

 m = 1
0,67 + 0,1 ∙ √f + 0,34 ∙ √f3   

 m = 1
0,67 + 0,1 ∙ √0,42 + 0,34 ∙ √0,423  = 1,015  

 
Ʉɨɷɮɮɢɰɢɟɧɬ n=1 ɩɪɢ f < 100 ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ vɦ˃2. 
Ɂɧɚɱɟɧɢɟ ɨɩɚɫɧɨɣ ɫɤɨɪɨɫɬɢ uɦ ɧɚ ɭɪɨɜɧɟ ɮɥɸɝɟɪɚ, ɩɪɢ ɤɨɬɨɪɨɣ 

ɞɨɫɬɢɝɚɟɬɫɹ ɧɚɢɛɨɥɶɲɟɟ ɡɧɚɱɟɧɢɟ ɩɪɢɡɟɦɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ 
ɫɦ, ɩɪɢ  f < 100 ɢ 0,5≤ vɦ<2 ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 
 uɦ = vɦሺͳ + Ͳ,ͳʹ√𝑓ሻ, ɦ/ɫ; 
uɦ = 2.47(1+0,12√Ͳ,ͲͶʹሻ=ʹ,͸͸ ɦ/ɫ. 

 
Ɋɚɫɫɬɨɹɧɢɟ xɦ ɨɬ ɢɫɬɨɱɧɢɤɚ ɜɵɛɪɨɫɨɜ, ɧɚ ɤɨɬɨɪɨɦ ɩɪɢɡɟɦɧɚɹ 

ɤɨɧɰɟɧɬɪɚɰɢɹ ɫ ɩɪɢ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ ɞɨɫɬɢɝɚɟɬ 
ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ ɫɦ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

  xɦ = 5 – F
4

 ∙ d ∙ H, ɦ  

 
ɝɞɟ  F – ɛɟɡɪɚɡɦɟɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɫɤɨɪɨɫɬɶ ɨɫɟɞɚɧɢɹ ɜɪɟɞ- 
ɧɵɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɧɨɦ ɜɨɡɞɭɯɟ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ: ɞɥɹ ɝɚɡɨɨɛɪɚɡɧɵɯ 
ɡɚɝɪɹɡɧɢɬɟɥɟɣ F = 1, ɞɥɹ ɬɜɟɪɞɵɯ – F = 3; 

d – ɛɟɡɪɚɡɦɟɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢ vɦ˃2 ɤɨɬɨɪɵɣ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ: 

 
d = 7∙√vɦ ∙ (1 + 0,28 ∙ √f3 )  
d = 7∙ √2,47∙ (1 + 0,28 ∙ √0,423 ) = ͳ͵,͵ͳʹ  

 
ɞɥɹ ɝɚɡɨɨɛɪɚɡɧɵɯ ɱɚɫɬɢɰ: 
 

  xɦ = 5 – 1
4

 ∙ 13,312∙ 25 = 333 ɦ. 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɥɹ ɪɚɫɱɟɬɚ ɩɪɢɦɟɦ ɫɥɟɞɭɸɳɢɟ ɪɚɫɫɬɨɹɧɢɹ: 50ɦ, 100ɦ, 

166,5 ɦ, 333ɦ, 500 ɦ ɢ 600 ɦ. 
ɉɪɢ ɨɩɚɫɧɨɣ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ uɦ ɩɪɢɡɟɦɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ 

c ɜ ɚɬɦɨɫɮɟɪɟ ɧɚ ɪɚɡɥɢɱɧɵɯ ɪɚɫɫɬɨɹɧɢɹɯ ɯ ɨɬ ɢɫɬɨɱɧɢɤɚ ɜɵɛɪɨɫɚ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɩɨ ɮɨɪɦɭɥɟ: 
 

ɫ = S1 ∙ ɫɦ, ɦɝ/ɦ3  
 
ɝɞɟ S1 – ɛɟɡɪɚɡɦɟɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɨɬɧɨ- 
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ɲɟɧɢɹ x/xɦ ɢ ɤɨɷɮɮɢɰɢɟɧɬɚ F ɩɨ ɮɨɪɦɭɥɚɦ. 
  S1 = 3 ∙ ሺɯ ɯɦ⁄ ሻ4 – 8 ∙ ሺɯ ɯɦ⁄ ሻ3 + 6 ∙ ሺɯ ɯɦ⁄ ሻ2 ɩɪɢ ɯ ɯɦ ≤ 1⁄   

S1 = 1,13
0,13 ∙ ሺx xɦ⁄ ሻ2 + 1

 ɩɪɢ 1 ≤  ɯ ɯɦ ≤ 8⁄   

 
Ⱦɥɹ ɝɚɡɨɨɛɪɚɡɧɵɯ ɱɚɫɬɢɰ: 
 
ɯ = 166,5 ɦ: x/xɦ = 0,5; S1 = 3 ∙ ሺ0,5ሻ4 – 8 ∙ ሺ0,5ሻ3 + 6 ∙ ሺ0,5ሻ2 =0,688; 
ɯ = 300 ɦ: x/xɦ = 0,9; S1 = 3 ∙ ሺ0,ͻሻ4 – 8 ∙ ሺ0,ͻሻ3 + 6 ∙ ሺ0,ͻሻ2 =0,9963; 
ɯ = 333 ɦ: x/xɦ = 1; S1 = 1 ; 

ɯ =470 ɦ : x/xɦ = 1,4; S1 = 1,13
0,13 ∙ ሺଵ,ସሻ2 + 1

 = 0,904. 

 
Ʉɨɧɰɟɧɬɪɚɰɢɹ ɫ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɯ ɫ ɭɱɟɬɨɦ ɮɨɧɨɜɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɜ ɞɨɥɹɯ 

ɉȾɄ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

 ɫ = ɫi
ɯ + ɫi

ɮ

ɉȾɄɦ.ɪ.
i   

 
ɝɞɟ ɫɯ

i – ɤɨɧɰɟɧɬɪɚɰɢɹ i-ɝɨ ɜɟɳɟɫɬɜɚ ɧɚ ɪɚɫɫɬɨɹɧɢɢ x, ɦɝ/ɦ3; 
ɫɯ

ɮ – ɮɨɧɨɜɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ i-ɝɨ ɜɟɳɟɫɬɜɚ (90% ɨɬ ɉȾɄiɦ.ɪ.), ɦɝ/ ɉȾɄiɦ.ɪ. – 
ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ i-ɝɨ ɜɟɳɟɫɬɜɚ, ɦɝ/ɦ3  

Ɇɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɩɪɢɡɟɦɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɚɡɨɬɚ ɞɢɨɤɫɢɞɚ: 
 

cɦ = A ∙ M ∙ F ∙ m ∙ n∙
H2∙ √V1∙∆T3 , ɦɝ/ɦ3  

cɦ = 200 ∙ Ͳ,ʹͷ͸ ∙ 1 ∙ 1,015 ∙ 1 ∙ 1
252 ∙ √3,93 ∙ 963  = 0,0115 ɦɝ/ɦ3.  

 
Ʉɨɧɰɟɧɬɪɚɰɢɹ  ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɯ: 

 
ɯ = 166,5 ɦ: ɫேைమଵ଺଺,ହ = 0,688 ∙  0,0115  = 0,0079  ɦɝ/ɦ3; 
ɯ = 300 ɦ: ɫேைమ300   = 0,9963 ∙  0,0115 = 0,01146 ɦɝ/ɦ3; 
ɯ = 333 ɦ: ɫேைమଷଷଷ  = 1 ∙ 0,0115  =  0,0115  ɦɝ/ɦ3; 
ɯ = 470 ɦ: ɫேைమ470   = 0,904 ∙  0,0115 = 0,0104 ɦɝ/ɦ3. 

 
Ʉɨɧɰɟɧɬɪɚɰɢɹ ܥேைమ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɯ ɜ ɞɨɥɹɯ ɉȾɄ ɩɨ ɮɨɪɦɭɥɟ: 
 

ɫ = ɫi
ɯ + ɫi

ɮ

ɉȾɄɦ.ɪ.
i ;  

ɫேைమଵ଺଺,ହ = 0,0079 + 0,18
0,2

 = 0,9395;  

ɫேைమ300  = 0,01146+ 0,18
0,2

 = 0,957;  
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ɫேைమଷଷଷ  = 0,0115 + 0,18
0,2

 = 0,9575;  

ɫேைమ470  = 0,0104  +0,18
0,2

 = Ͳ,ͻͷʹ.  

 
Ɇɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɩɪɢɡɟɦɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ: 
 

cɦ = A ∙ M ∙ F ∙ m ∙ n∙
H2∙ √V1∙∆T3 , ɦɝ/ɦ3  

cɦ = 200 ∙ ͳ,͸ͷ ∙ 1 ∙ 1,015 ∙ 1 ∙ 1
252 ∙ √3,93 ∙ 963  =0,074 ɦɝ/ɦ3  

 
Ʉɨɧɰɟɧɬɪɚɰɢɹ  ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɯ: 

 
ɯ = 166,5 ɦ: ɫ஼ைଵ଺଺,ହ = 0,688 ∙ 0,074    = 0,0509  ɦɝ/ɦ3; 
ɯ = 300 ɦ: ɫ஼ை300   = 0,9963 ∙0,074   = 0,0737 ɦɝ/ɦ3; 
ɯ = 333 ɦ: ɫ஼ைଷଷଷ = 1 ∙0,074    = 0,074    ɦɝ/ɦ3; 
ɯ = 470 ɦ: ɫ஼ை470   = 0,904 ∙ 0,074   = 0,0669 ɦɝ/ɦ3. 

 
Ʉɨɧɰɟɧɬɪɚɰɢɹ ܥ஼ை ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɯ ɜ ɞɨɥɹɯ ɉȾɄ ɩɨ ɮɨɪɦɭɥɟ: 
 

ɫ = ɫi
ɯ + ɫi

ɮ

ɉȾɄɦ.ɪ.
i ;  

ɫ஼ைଵ଺଺,ହ = 0,0509   + 4,5
5

 = 0,9102;  

ɫ஼ை300 = 0,0737+ 4,5
5

 = 0,9147;  

ɫ஼ைଷଷଷ  = 0,074 + 4,5
5

 = 0,9148;  

ɫ஼ை470  = 0,0669  +4,5
5

 = Ͳ,ͻͳ͵Ͷ.  

 
Ɇɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɩɪɢɡɟɦɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɞɢɨɤɫɢɞɚ ɫɟɪɵ: 
 

cɦ = A ∙ M ∙ F ∙ m ∙ n∙
H2∙ √V1∙∆T3 , ɦɝ/ɦ3  

cɦ = 200 ∙ Ͳ,Ͳͷ͸ ∙ 1 ∙ 1,015 ∙ 1 ∙ 1
252 ∙ √3,93 ∙ 963  =0,00252 ɦɝ/ɦ3  

 
Ʉɨɧɰɟɧɬɪɚɰɢɹ  ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɯ: 

 
ɯ = 166,5 ɦ: ɫௌைమଵ଺଺,ହ = 0,688 ∙ 0,00252    = 0,0017  ɦɝ/ɦ3; 
ɯ = 300 ɦ: ɫௌைమ300   = 0,9963 ∙ 0,00252   = 0,0025 ɦɝ/ɦ3; 
ɯ = 333 ɦ: ɫௌைమଷଷଷ = 1 ∙0,00252   = 0,00252   ɦɝ/ɦ3; 
ɯ = 470 ɦ: ɫௌைమ470   = 0,904 ∙ 0,00252  = 0,00228 ɦɝ/ɦ3. 
Ʉɨɧɰɟɧɬɪɚɰɢɹ ܥௌைమ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɯ ɜ ɞɨɥɹɯ ɉȾɄ ɩɨ ɮɨɪɦɭɥɟ: 
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ɫ = ɫi
ɯ + ɫi

ɮ

ɉȾɄɦ.ɪ.
i ,  

ɫௌைమଵ଺଺,ହ = 0,0017   + 0,45
0,5

 = 0,9035;  

ɫௌைమ300  = 0,0025+ 0,45
0,5

 = 0,905;  

ɫௌைమଷଷଷ  = 0,00252 + 0,45
0,5

 = 0,90504  

ɫௌைమ470  = 0,00228  +0,45
0,5

 = Ͳ,ͻͲͶ͸. 

Ɇɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɩɪɢɡɟɦɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɛɟɧɡ(ɚ)ɩɢɪɟɧɚ: 
 

cɦ = A ∙ M ∙ F ∙ m ∙ n∙
H2∙ √V1∙∆T3 , ɦɝ/ɦ3  

cɦ = 200 ∙ Ͳ,ͺͻ͸∙ଵ଴−వ ∙ 1 ∙ 1,015 ∙ 1 ∙ 1
252 ∙ √3,93 ∙ 963  =0,0403∙ͳͲ−ଽ ɦɝ/ɦ3  

 
Ʉɨɧɰɟɧɬɪɚɰɢɹ  ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɯ: 

 
ɯ = 166,5 ɦ: ɫБሺ˃ሻʞଵ଺଺,ହ  = Ͳ,688 ∙ 0,0403∙ͳͲ−ଽ   = 0,0277∙ͳͲ−ଽ ɦɝ/ɦ3; 
ɯ = 300 ɦ: ɫБሺ˃ሻʞ300   = 0,9963 ∙ 0,0403∙ͳͲ−ଽ  = 0,04015∙ͳͲ−ଽ ɦɝ/ɦ3; 
ɯ = 333 ɦ: ɫБሺ˃ሻʞଷଷଷ  = 1 ∙0,0403∙ͳͲ−ଽ  = 0,0403∙ͳͲ−ଽ ɦɝ/ɦ3; 
ɯ = 470 ɦ: ɫБሺ˃ሻʞ470   = 0,904 ∙0,0403∙ͳͲ−ଽ   = 0,0364∙ͳͲ−ଽ ɦɝ/ɦ3. 

 
Ʉɨɧɰɟɧɬɪɚɰɢɹ ܥБሺ˃ሻʞ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɯ ɜ ɞɨɥɹɯ ɉȾɄ ɩɨ ɮɨɪɦɭɥɟ: 
 

ɫ = ɫi
ɯ + ɫi

ɮ

ɉȾɄɦ.ɪ.
i ;  

ɫБሺ˃ሻʞଵ଺଺,ହ  = 0,000000000277 + 0,0000009
0,000001

 = 0,990277;  

ɫБሺ˃ሻʞ300  = 0,0000000004015+ 0,0000009
0,000001

 = 0,9904;  

ɫБሺ˃ሻʞଷଷଷ  = 0,000000000403 + 0,0000009
0,000001

 = 0,990403;  

ɫБሺ˃ሻʞ470  =  0,000000000364 +0,0000009
0,000001

 = Ͳ,ͻͻͲ͵͸Ͷ. 
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Ɍɚɛɥɢɰɚ 47 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɪɚɫɫɟɢɜɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɟ  

*- ɞɥɹ ɛɟɧɡ(ɚ)ɩɢɪɟɧɚ ɫɪɟɞɧɟ ɫɭɬɨɱɧɚɹ ɉȾɄ. 
 
Ɍɚɛɥɢɰɚ 48 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɪɚɫɫɟɢɜɚɧɢɹ ɜ ɞɨɥɹɯ ɉȾɄ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ ɜɟɳɟɫɬɜɚ 

Ⱦɨɥɢ ɉȾɄ ɧɚ 166,5 ɦ Ⱦɨɥɢ ɉȾɄ ɧɚ 300 ɦ Ⱦɨɥɢ ɉȾɄ ɧɚ 333 ɦ Ⱦɨɥɢ ɉȾɄ ɧɚ 470 ɦ 

Ⱥɡɨɬɚ ɞɢɨɤɫɢɞ 0,9395 0,957 0,9575 0,952 
Ȼɟɧɡ(ɚ)ɩɢɪɟɧ 0,990277 0,9904 0,990403 0,990364 
ɋɟɪɵ ɞɢɨɤɫɢɞ 0,9035 0,905 0,90504 0,9046 
ɍɝɥɟɪɨɞɚ ɨɤɫɢɞ 0,9102 0,9147 0,9148 0,9134 
 

 
 
 
 
 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ 
Ɇ, ɝ/ɫ ʠmax ˆ˃зଵ଺଺,ହ , ɦɝ/ɦ3 ʠʠʖʖଷ଴଴, ɦɝ/ɦ3 ʠmax ˕˅ଷଷଷ , ɦɝ/ɦ3 ʠʕʖସ଻଴ , ɦɝ/ɦ3 ɉȾɄɦ.ɪ., ɦɝ/ɦ3 ɋɮ, ɦɝ/ɦ3 

Ⱥɡɨɬɚ ɞɢɨɤɫɢɞ 0,256 0,0079 0,01146 0,0115 0,0104 0,2 0,18 

Ȼɟɧɡ(ɚ)ɩɢɪɟɧ 0,896·10-9 0,0277·10-9 0,04015·10-9 0,0403·10-9 0,0364·10-9 1·10-6* 0,9·10-6 

ɋɟɪɵ ɞɢɨɤɫɢɞ 0,056 0,0017 0,0025 0,00252 0,00228 0,5 0,45 

ɍɝɥɟɪɨɞɚ ɨɤɫɢɞ 1,65 0,0509 0,0737 0,074 0,0669 5 4,5 
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5.2 Ʉɚɧɚɥɶɧɵɣ ɬɟɩɥɨɝɟɧɟɪɚɬɨɪ Systemair CB 400/12.0 
 
Ɍɚɤɠɟ ɜ ɤɚɱɟɫɬɜɟ ɩɪɢɪɨɞɨɨɯɪɚɧɧɨɝɨ ɦɟɪɨɩɪɢɹɬɢɹ ɩɪɟɞɥɨɠɟɧɨ ɡɚɦɟɧɢɬɶ 

ɬɟɩɥɨɝɟɧɟɪɚɬɨɪ ɌɆ-2.0/ɋȻ, ɪɚɛɨɬɚɸɳɢɣ ɧɚ ɦɚɡɭɬɟ, ɧɚ ɬɟɩɥɨɝɟɧɟɪɚɬɨɪ ȼɌȽ 30, 
ɤɨɬɨɪɵɣ ɪɚɛɨɬɚɟɬ ɧɚ ɷɥɟɤɬɪɢɱɟɫɬɜɟ. 

ɗɥɟɤɬɪɢɱɟɫɤɢɟ ɤɚɧɚɥɶɧɵɟ ɧɚɝɪɟɜɚɬɟɥɢ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ 
ɨɰɢɧɤɨɜɚɧɧɵɣ ɤɨɪɩɭɫ, ɜ ɤɨɬɨɪɵɣ ɜɫɬɪɨɟɧɵ ɝɥɚɞɤɢɟ Ɍɗɇɵ. Ȼɟɡɭɫɥɨɜɧɵɦɢ 
ɩɪɟɢɦɭɳɟɫɬɜɚɦɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɤɚɧɚɥɶɧɵɯ ɧɚɝɪɟɜɚɬɟɥɟɣ ɹɜɥɹɸɬɫɹ ɢɯ 
ɧɟɛɨɥɶɲɚɹ ɰɟɧɚ ɢ ɩɪɨɫɬɨɬɚ ɭɫɬɚɧɨɜɤɢ ɜ ɜɟɧɬɢɥɹɰɢɨɧɧɵɣ ɤɚɧɚɥ.  

Ʉɨɪɩɭɫ ɬɟɩɥɨɝɟɧɟɪɚɬɨɪɚ CB Systemair ɢɡɝɨɬɨɜɥɟɧ ɢɡ ɥɢɫɬɨɜɨɣ ɫɬɚɥɢ ɫ 
ɚɥɸɰɢɧɤɨɜɵɦ ɩɨɤɪɵɬɢɟɦ, ɧɚɝɪɟɜɚɬɟɥɶɧɵɣ ɷɥɟɦɟɧɬ ɜɵɩɨɥɧɟɧ ɢɡ ɧɟɪɠɚɜɟɸɳɟɣ 
ɫɬɚɥɢ. ȼɨɡɞɭɯɨɧɚɝɪɟɜɚɬɟɥɶ ɨɫɧɚɳɟɧ ɜɫɬɪɨɟɧɧɨɣ ɡɚɳɢɬɨɣ ɨɬ ɩɟɪɟɝɪɟɜɚ ɫ ɪɭɱɧɵɦ 
ɜɨɡɜɪɚɬɨɦ ɜ ɢɫɯɨɞɧɨɟ ɫɨɫɬɨɹɧɢɟ. ɋɨɟɞɢɧɢɬɟɥɶɧɵɟ ɩɚɬɪɭɛɤɢ 
ɜɨɡɞɭɯɨɧɚɝɪɟɜɚɬɟɥɹ ɋȼ ɨɫɧɚɳɟɧɵ ɪɟɡɢɧɨɜɵɦ ɭɩɥɨɬɧɟɧɢɟɦ. ɍɩɪɚɜɥɟɧɢɟ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɤɨɦɧɚɬɧɵɦ ɬɟɪɦɨɫɬɚɬɨɦ ɢɥɢ ɬɢɪɢɫɬɨɪɧɵɦ ɪɟɝɭɥɹɬɨɪɨɦ Pulser 
ɢɥɢ TTC. Ɇɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ ɨɫɧɨɜɚɧ ɧɚ ɦɢɧɢɦɚɥɶɧɨɣ ɫɤɨɪɨɫɬɢ 
ɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ 1,5 ɦ/ɫ [22]. 

 
Ɍɚɛɥɢɰɚ 49 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɟɩɥɨɝɟɧɟɪɚɬɨɪɚ ɋȼ 400/12.0 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ Ɂɧɚɱɟɧɢɟ 
Ⱦɢɚɦɟɬɪ ɩɚɬɪɭɛɤɨɜ, ɦɦ 400 
Ɇɨɳɧɨɫɬɶ, ɤȼɬ 20 
ɇɚɩɪɹɠɟɧɢɟ, ȼ 400 3- 
Ɍɨɤ, Ⱥ 17,3 
Ɇɢɧ. ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ, ɦ3/ɱ 700 
Ɇɚɫɫɚ, ɤɝ 9,2 
Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɧɚ ɜɵɯɨɞɟ, °ɋ 140 

 
Ɍɚɤ ɤɚɤ ɬɟɩɥɨɝɟɧɟɪɚɬɨɪ ɪɚɛɨɬɚɟɬ ɧɚ ɷɥɟɤɬɪɢɱɟɫɬɜɟ, ɬɨ ɧɟ ɩɪɨɢɡɜɨɞɢɬ 

ɜɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ. 
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6 ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɱɚɫɬɶ 
 

Ⱦɚɧɧɵɣ ɪɚɡɞɟɥ ɞɢɩɥɨɦɧɨɣ ɪɚɛɨɬɵ ɫɬɚɜɢɬ ɡɚɞɚɱɭ ɩɨɤɚɡɚɬɶ, ɱɬɨ ɭɫɬɚɧɨɜɤɚ 
ɧɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɡɚɦɟɧɚ ɫɵɪɶɹ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ  
ɲɤɨɥɶɧɵɯ ɩɚɪɬ, ɚ ɢɦɟɧɧɨ ɜ ɰɟɯɟ ɩɪɨɢɡɜɨɞɫɬɜɚ ɥɚɦɢɧɢɪɨɜɚɧɧɵɯ ɞɪɟɜɟɫɧɨ-
ɫɬɪɭɠɟɱɧɵɯ ɩɥɢɬ, ɩɨɡɜɨɥɢɬ ɪɟɲɢɬɶ ɧɟɤɨɬɨɪɵɟ ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢɟ 
ɩɪɨɛɥɟɦɵ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ. ɉɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɅȾɋɉ, ɚ ɢɦɟɧɧɨ ɧɚ ɷɬɚɩɟ ɫɭɲɤɢ 
ɞɪɟɜɟɫɧɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɜ ɚɬɦɨɫɮɟɪɭ ɜɵɛɪɚɫɵɜɚɟɬɫɹ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ 
ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ, ɬɚɤɢɯ ɤɚɤ: ɦɚɡɭɬɧɚɹ ɡɨɥɚ, ɞɢɨɤɫɢɞ ɫɟɪɵ, ɞɢɨɤɫɢɞ ɚɡɨɬɚ, 
ɛɟɧɡ(ɚ)ɩɢɪɟɧ, ɨɤɫɢɞ ɭɝɥɟɪɨɞɚ, ɤɨɬɨɪɵɟ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɩɪɟɜɵɲɚɸɬ ɩɪɟɞɟɥɶɧɨ 
ɞɨɩɭɫɬɢɦɭɸ ɤɨɧɰɟɧɬɪɚɰɢɸ.  

ɐɟɥɶ ɨɰɟɧɤɢ: ɨɩɪɟɞɟɥɢɬɶ ɜɟɥɢɱɢɧɭ ɩɪɟɞɨɬɜɪɚɳёɧɧɨɝɨ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɢ 
ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɭɳɟɪɛɚ, ɨɩɪɟɞɟɥɢɬɶ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɭɫɬɚɧɨɜɤɢ ɧɨɜɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɡɚɦɟɧɵ ɫɵɪɶɹ, ɚ ɬɚɤɠɟ ɜɵɛɪɚɬɶ ɝɚɡɨɜɵɣ ɢɥɢ ɷɥɟɤɬɢɱɟɫɤɢɣ 
ɬɟɩɥɨɝɟɧɟɪɚɬɨɪ. 

ȼ ɪɚɛɨɬɟ ɛɭɞɭɬ ɪɚɫɫɱɢɬɚɧɵ ɡɚɬɪɚɬɵ ɧɚ ɜɧɟɞɪɟɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 
ɬɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɟɝɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜ ɰɟɧɚɯ 2019 ɝɨɞɚ. Ɍɚɤ ɠɟ ɨɩɪɟɞɟɥɟɧɵ 
ɩɥɚɬɚ ɡɚ ɜɵɛɪɨɫ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɞɨ ɭɫɬɚɧɨɜɤɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 
ɩɨɫɥɟ ɟɟ, ɬɟɦ ɫɚɦɵɦ ɛɭɞɟɬ ɧɚɣɞɟɧ ɩɪɟɞɨɬɜɪɚɳɟɧɧɵɣ ɭɳɟɪɛ. Ɂɧɚɹ ɤɚɩɢɬɚɥɶɧɵɟ 
ɜɥɨɠɟɧɢɹ, ɬɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ, 
ɨɩɪɟɞɟɥɢɬɫɹ ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɡɚɬɪɚɬ ɧɚ ɪɟɚɥɢɡɚɰɢɸ ɞɚɧɧɨɝɨ 
ɩɪɨɟɤɬɚ ɭɫɬɚɧɨɜɤɢ ɝɚɡɨɨɱɢɫɬɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ [23]. 

 
6.1 Ɍɟɩɥɨɝɟɧɟɪɚɬɨɪ ɄɊɈɇ-5 ɌɍɊȻɈ-400 
 
6.1.1 Ʉɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ 
 
Ⱦɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɩɪɢɪɨɞɨɨɯɪɚɧɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɭɬɟɦ ɡɚɦɟɧɵ 

ɫɭɳɟɫɬɜɭɸɳɟɝɨ ɬɟɩɥɨɝɟɧɟɪɚɬɨɪɚ, ɢɫɩɨɥɶɡɭɸɳɟɝɨ ɦɚɡɭɬ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɬɟɩɥɚ, ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɨɜɢɬɶ ɬɟɩɥɨɝɟɧɟɪɚɬɨɪ ɄɊɈɇ-5 ɌɍɊȻɈ-400, 
ɩɨɬɪɟɛɥɹɸɳɢɣ ɩɪɢɪɨɞɧɵɣ ɝɚɡ, ɫɬɨɢɦɨɫɬɶ ɤɨɬɨɨɝɨ 210000,00 ɪɭɛ.  

Ɉɛɳɚɹ ɫɭɦɦɚ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ 
ɩɪɨɟɤɬɚ ɡɚɦɟɧɵ ɬɟɩɥɨɝɟɧɟɪɚɬɨɪɚ ɫ ɭɱɟɬɨɦ ɪɚɫɯɨɞɨɜ ɩɨ ɞɨɫɬɚɜɤɟ ɢ ɦɨɧɬɚɠɚ 
ɭɤɚɡɚɧɚ ɜ ɬɚɛɥɢɰɚɯ. 

 

Ɍɚɛɥɢɰɚ 50 – ɋɦɟɬɚ ɤɚɩɢɬɚɥɶɧɵɯ ɡɚɬɪɚɬ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɟ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɛɨɪɭɞɨɜɚɧɢɹ 

Ʉɨɥ-
ɜɨ, 
ɟɞ. 

ɐɟɧɚ ɡɚ 
ɟɞɢɧɢɰɭ, 

ɪɭɛ. 

Ɍɪɚɧɫɩɨɪɬɧɵɟ 
ɪɚɫɯɨɞɵ, ɪɭɛ. 

Ɂɚɬɪɚɬɵ 
ɧɚ 

ɦɨɧɬɚɠ, 
10% ɨɬ 

ɫɬɨɢɦɨɫɬ
ɢ 

ɉɨɥɧɚɹ 
ɫɬɨɢɦɨɫ
ɬɶ, ɪɭɛ 

ɇɨɪɦɚ 
ɚɦɨɪɬɢɡ
ɚɰɢɢ, % 

Ƚɨɞɨɜɚɹ 
ɫɭɦɦɚ 

ɚɦɨɪɬɢɡɚ
ɰɢɨɧɧɵɯ 
ɨɬɱɢɫɥɟɧ
ɢɣ, ɪɭɛ. 

Ɍɟɩɥɨɝɟɧɟɪɚɬɨɪ 
ɄɊɈɇ-2.5 
ɌɍɊȻɈ-400 

1 210000,0 10500 21000 241500 10 24150 

ɂɬɨɝɨ 1   241500   24150 
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Ɍɪɚɧɫɩɨɪɬɧɵɟ ɪɚɫɯɨɞɵ ɫɨɫɬɚɜɥɹɸɬ 5% ɨɬ ɫɬɨɢɦɨɫɬɢ ɬɟɩɥɨɝɟɧɟɪɚɬɨɪɚ. 
Ɂɚɬɪɚɬɵ ɧɚ ɦɨɧɬɚɠ ɫɨɫɬɚɜɥɹɸɬ 10% ɨɬ ɫɬɨɢɦɨɫɬɢ ɬɟɩɥɨɝɟɧɟɪɚɬɨɪɚ. 
ɉɨɥɧɚɹ ɫɬɨɢɦɨɫɬɶ ɫɤɥɚɞɵɜɚɟɬɫɹ ɢɡ ɰɟɧɵ ɡɚ ɨɞɢɧ ɬɟɩɥɨɝɟɧɟɪɚɬɨɪ, 

ɬɪɚɧɫɩɨɪɬɧɵɯ ɪɚɫɯɨɞɨɜ ɢ ɡɚɬɪɚɬ ɧɚ ɦɨɧɬɚɠ 
Ƚɨɞɨɜɚɹ ɫɭɦɦɚ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɨɬɱɢɫɥɟɧɢɣ ɫɨɫɬɚɜɥɹɟɬ 10% ɨɬ ɩɨɥɧɨɣ 

ɫɬɨɢɦɨɫɬɢ ɬɟɩɥɨɝɟɧɟɪɚɬɨɪɚ. 
 
Ɍɚɛɥɢɰɚ 51 – ɋɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ 

ȼɢɞ ɡɚɬɪɚɬ ɋɭɦɦɚ ɡɚɬɪɚɬ,  ɪɭɛ. ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɶɧɵɟ 
ɡɚɬɪɚɬɵ, ɪɭɛ 

Ɉɛɨɪɭɞɨɜɚɧɢɟ 241500 13416,67 
ɉɪɨɱɢɟ ɮɨɧɞɵ 24150 1341,67 
ɂɬɨɝɨ 265650 14758,33 

 
ɍɞɟɥɶɧɵɟ ɡɚɬɪɚɬɵ ɹɜɥɹɸɬɫɹ ɱɚɫɬɧɵɦ ɨɬ ɫɭɦɦɵ ɡɚɬɪɚɬ ɤ ɨɛɳɟɦɭ ɨɛɴɟɦɭ 

ɜɵɞɟɥɹɟɦɵɯ ɝɚɡɨɜ, ɤɨɬɨɪɵɣ ɫɨɫɬɚɜɥɹɟɬ 18000 ɦ3. 
 

Ɍɚɛɥɢɰɚ 52 – Ɂɚɬɪɚɬɵ ɧɚ ɦɚɬɟɪɢɚɥɶɧɵɟ ɪɟɫɭɪɫɵ  

ɋɬɚɬɶɢ ɡɚɬɪɚɬ ɐɟɧɚ ɡɚ ɟɞ., ɪɭɛ 

ɉɨɬɪɟɛɥɹɟɦɚɹ 
ɷɥɟɤɬɪɢɱɟɫɤɚɹ 

ɦɨɳɧɨɫɬɶ, 
ɤȼ/ɱɚɫ 

ȼɪɟɦɹ ɪɚɛɨɬɵ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, 

ɱɚɫ/ɝɨɞ 
Ɂɚɬɪɚɬɵ, ɪɭɛ 

ɗɥɟɤɬɪɨɷɧɟɪɝɢɹ 2,37 5,7 6000 81054 

 ɐɟɧɚ ɡɚ ɬɨɧɧɭ 
ɉɨɬɪɟɛɥɹɟɦɨɟ 
ɤɨɥɢɱɟɫɬɜɨ, 

ɬɨɧɧ 
  

ɉɪɢɪɨɞɧɵɣ ɝɚɡ 3055 3000  9165000 
ɂɬɨɝɨ    9246054 

 
Ɂɚɬɪɚɬɵ ɧɚ ɦɚɬɟɪɢɚɥɶɧɵɟ ɪɟɫɭɪɫɵ ɫɤɥɚɞɵɜɚɸɬɫɹ ɢɡ ɡɚɬɪɚɬ ɧɚ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɢ ɧɚ ɩɪɢɪɨɞɧɵɣ ɝɚɡ.  
Ɂɚɬɪɚɬɵ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɹɜɥɹɸɬɫɹ ɩɪɨɢɡɜɟɞɟɧɢɟɦ ɰɟɧɵ ɡɚ ɟɞɢɧɢɰɭ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɩɨɬɪɟɛɥɹɟɦɨɣ ɦɨɳɧɨɫɬɢ ɢ ɜɪɟɦɟɧɢ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
Ɂɚɬɪɚɬɵ ɧɚ ɩɪɢɪɨɞɧɵɣ ɝɚɡ – ɷɬɨ ɩɪɨɢɡɜɟɞɟɧɢɟ ɰɟɧɵ ɡɚ ɬɨɧɧɭ ɝɚɡɚ ɢ 

ɩɨɬɪɟɛɥɹɟɦɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɬɨɧɧ. 
 

6.1.2 Ɋɚɫɱɟɬ ɱɢɫɥɟɧɧɨɫɬɢ ɩɟɪɫɨɧɚɥɚ ɢ ɮɨɧɞɚ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ  
 
Ⱦɥɹ ɪɚɫɱёɬɚ ɱɢɫɥɟɧɧɨɫɬɢ ɪɚɛɨɱɢɯ ɪɚɫɫɱɢɬɵɜɚɸɬ ɷɮɮɟɤɬɢɜɧɨɟ ɜɪɟɦɹ 

ɪɚɛɨɬɵ ɨɞɧɨɝɨ ɪɚɛɨɱɟɝɨ ɜ ɝɨɞ. Ⱦɥɹ ɷɬɨɝɨ ɫɨɫɬɚɜɥɹɟɬɫɹ ɛɚɥɚɧɫ ɪɚɛɨɱɟɝɨ 
ɜɪɟɦɟɧɢ. ɂɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ ɞɥɹ ɛɚɥɚɧɫɚ ɹɜɥɹɸɬɫɹ: ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ 
ɪɟɠɢɦ, ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ ɫɦɟɧ, ɨɬɩɭɫɤ – ɬɚɛɥɢɰɚ 53. 

ȼ ɩɪɨɰɟɫɫɟ ɩɥɚɧɢɪɨɜɚɧɢɹ ɱɢɫɥɟɧɧɨɫɬɢ ɨɩɪɟɞɟɥɹɸɬ, ɹɜɨɱɧɵɣ ɢ 
ɫɩɢɫɨɱɧɵɣ ɫɨɫɬɚɜ ɪɚɛɨɱɢɯ [24]. 
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Ɍɚɛɥɢɰɚ 53 - Ȼɚɥɚɧɫ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ 

ɉɨɤɚɡɚɬɟɥɢ 
Ɋɟɠɢɦ ɪɚɛɨɬɵ, ɞɧ. 

ɇɟɩɪɟɪɵɜɧɵɣ ɉɪɟɪɵɜɧɵɣ 
Ʉɚɥɟɧɞɚɪɧɵɣ ɮɨɧɞ ɜɪɟɦɟɧɢ 365 365 
ɑɢɫɥɨ ɜɵɯɨɞɧɵɯ ɞɧɟɣ 182 104 
ɑɢɫɥɨ ɩɪɚɡɞɧɢɱɧɵɯ ɞɧɟɣ 0 12 
ɇɨɦɢɧɚɥɶɧɵɣ ɮɨɧɞ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ 182 249 
Ɉɬɩɭɫɤ 40 24 
ɗɮɮɟɤɬɢɜɧɵɣ ɮɨɧɞ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ 142 225 
Ʉɨɷɮɮɢɰɢɟɧɬ ɫɩɢɫɨɱɧɨɝɨ ɫɨɫɬɚɜɚ 2,57 1,62 

 
ɇɨɦɢɧɚɥɶɧɵɣ ɮɨɧɞ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ ɹɜɥɹɟɬɫɹ ɪɚɡɧɨɫɬɶɸ ɤɚɥɟɧɞɚɪɧɨɝɨ 

ɮɨɧɞɚ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ ɢ ɱɢɫɥɨ ɜɵɯɨɞɧɵɯ ɞɧɟɣ ɢ ɩɪɚɡɞɧɢɱɧɵɯ ɞɧɟɣ. 
ɗɮɮɟɤɬɢɜɧɵɣ ɮɨɧɞ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ – ɷɬɨ ɪɚɡɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɨɝɨ 

ɮɨɧɞɚ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ ɢ ɨɬɩɭɫɤ. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɫɩɢɫɨɱɧɨɝɨ ɫɨɫɬɚɜɚ ɹɜɥɹɟɬɫɹ ɱɚɫɬɧɵɦ ɤɚɥɟɧɞɚɪɧɨɝɨ ɮɨɧɞɚ 

ɜɪɟɦɟɧɢ ɤ ɷɮɮɟɤɬɢɜɧɨɦɭ ɮɨɧɞɭ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ. 
 

Ɍɚɛɥɢɰɚ 54 - Ɋɚɫɱɟɬ ɱɢɫɥɟɧɧɨɫɬɢ ɢ ɮɨɧɞɚ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɰɟɯɨɜɨɝɨ ɩɟɪɫɨɧɚɥɚ 

Ⱦɨɥɠɧɨɫɬɶ 
ɑɢɫɥɟɧ
ɧɨɫɬɶ, 
ɱɟɥ. 

Ʉɨɥɢɱɟɫɬɜɨ 
ɱɚɫɨɜ, 

ɡɚɬɪɚɱɟɧɧɵɯ ɧɚ 
ɜɧɟɞɪɟɧɢɟ 

ɩɪɢɪɨɞɨɨɯɪɚɧɧ
ɨɝɨ 

ɦɟɪɨɩɪɢɹɬɢɹ, 
ɱɚɫ 

Ɋɚɡɦɟɪ 
ɩɨɱɚɫɨɜɨɣ 
ɡɚɪɚɛɨɬɧɨɣ 

ɩɥɚɬɵ, ɪɭɛ/ɱɚɫ 

Ⱦɨɩɥɚɬɚ ɡɚ 
ɜɧɟɞɪɟɧɢɟ 

ɩɪɢɪɨɞɨɨɯɪɚɧɧ
ɨɝɨ 

ɦɟɪɨɩɪɢɹɬɢɹ, 
ɪɭɛ. 

Ƚɨɞɨɜɨɣ ɮɨɧɞ 
ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɫ 
ɭɱёɬɨɦ ɪɚɣɨɧɧɨɝɨ 
ɤɨɷɮɮɢɰɢɟɧɬɚ ɢ 

ɫɟɜɟɪɧɵɯ 
ɧɚɞɛɚɜɨɤ, ɬɵɫ. ɪɭɛ. 

Ⱦɢɪɟɤɬɨɪ 1 93 80 7440 11904 
ɂɧɠɟɧɟɪ-
ɷɤɨɥɨɝ 

1 1108 70 77560 124096 

ɗɤɨɧɨɦɢɫɬ 1 831 70 58170 93072 
ɂɬɨɝɨ 3    229072 

 
Ⱦɨɩɥɚɬɚ ɡɚ ɜɧɟɞɪɟɧɢɟ ɩɪɢɪɨɞɨɨɯɪɚɧɧɨɝɨ ɦɟɪɨɩɪɢɹɬɢɹ – ɷɬɨ ɩɪɨɢɡɜɟɞɟɧɢɟ 

ɱɢɫɥɟɧɧɨɫɬɢ ɧɚ ɤɨɥɢɱɟɫɬɜɨ ɱɚɫɨɜ, ɡɚɬɪɚɱɟɧɧɵɯ ɧɚ ɜɧɟɞɪɟɧɢɟ ɩɪɢɪɨɞɨɨɯɪɚɧɧɨɝɨ 
ɦɟɪɨɩɪɢɹɬɢɹ, ɢ ɧɚ ɪɚɡɦɟɪ ɩɨɱɚɫɨɜɨɣ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ. 

Ƚɨɞɨɜɨɣ ɮɨɧɞ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɫ ɭɱɟɬɨɦ ɪɚɣɨɧɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ ɢ 
ɫɟɜɟɪɧɵɯ ɧɚɞɛɚɜɨɤ ɪɚɜɟɧ 1,6 ɧɚ ɞɨɩɥɚɬɵ ɡɚ ɜɧɟɞɪɟɧɢɟ ɩɪɢɪɨɞɨɨɯɪɚɧɧɨɝɨ 
ɦɟɪɨɩɪɢɹɬɢɹ. 

əɜɨɱɧɵɣ ɫɨɫɬɚɜ ɪɚɛɨɱɢɯ – ɱɢɫɥɟɧɧɨɫɬɶ ɪɚɛɨɬɧɢɤɨɜ, ɤɨɬɨɪɵɟ ɞɨɥɠɧɵ 
ɟɠɟɞɧɟɜɧɨ ɹɜɥɹɬɶɫɹ ɧɚ ɩɪɟɞɩɪɢɹɬɢɟ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ 
ɩɪɨɝɪɚɦɦɵ. 

ɋɩɢɫɨɱɧɵɣ ɫɨɫɬɚɜ ɪɚɛɨɱɢɯ – ɜɤɥɸɱɚɟɬ ɜɫɟɯ ɪɚɛɨɬɧɢɤɨɜ, ɱɢɫɥɹɳɢɯɫɹ ɧɚ 
ɩɪɟɞɩɪɢɹɬɢɢ ɩɨ ɫɩɢɫɤɭ, ɬ.ɟ. ɢ ɬɟɯ, ɤɨɬɨɪɵɟ ɨɬɫɭɬɫɬɜɭɸɬ ɩɨ ɩɪɢɱɢɧɚɦ 
ɪɚɡɪɟɲɟɧɧɵɦ ɬɪɭɞɨɜɵɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ [24]. 
 



104 
 

Ɍɚɛɥɢɰɚ 55 – Ɏɨɧɞ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ 

ɉɪɨɮɟɫɫɢɹ 
Ɋɚɡɪ
ɹɞ 

ɋɩɢɫɨɱɧɚ
ɹ 

ɱɢɫɥɟɧɧɨ
ɫɬɶ 

Ɍɚɪɢɮɧ
ɚɹ 

ɫɬɚɜɤɚ 

ɗɮɮɟɤɬɢɜɧ
ɵɣ ɮɨɧɞ 
ɪɚɛɨɱɟɝɨ 
ɜɪɟɦɟɧɢ 

Ɍɚɪɢɮɧ
ɵɣ 

ɮɨɧɞ 
ɉɪɟɦɢɹ 

Ⱦɨɩɥɚ
ɬɚ ɡɚ 

ɧɨɱɧɨ
ɟ 

ɜɪɟɦɹ 

Ⱦɨɩɥɚɬɚ ɡɚ 
ɪɚɛɨɬɭ ɜ 

ɩɪɚɡɞɧɢɤɢ 

ɂɬɨɝɨ 
ɨɫɧɨɜɧɨ
ɣ ɮɨɧɞ 
ɡɚɪɚɛɨɬ

ɧɨɣ 
ɩɥɚɬɵ 

ɂɬɨɝɨ 
ɨɫɧɨɜɧɨɣ 

ɮɨɧɞ 
ɡɚɪɚɛɨɬɧɨɣ 

ɩɥɚɬɵ ɫ 
ɭɱɟɬɨɦ 

ɪɚɣɨɧɧɨɝɨ ɢ 
ɫɟɜɟɪɧɨɝɨ 

ɤɨɷɮɮɢɰɢɟɧɬ
ɚ 

Ⱦɨɩɨɥɧɢɬɟɥ
ɶɧɵɣ ɮɨɧɞ 
ɡɚɪɚɛɨɬɧɨɣ 

ɩɥɚɬɵ 
(ɨɩɥɚɬɚ 
ɨɬɩɭɫɤɚ) 

ȼɫɟɝɨ 
ɮɨɧɞ 

ɡɚɪɚɛɨɬ
ɧɨɣ 

ɩɥɚɬɵ 

Ɉɫɧɨɜɧɵɟ 
ɪɚɛɨɱɢɟ 

(ɨɩɟɪɚɬɨɪɵ) 
1 3 300 163 146700 44010 19560 4823,01 

215093,
01 

344148,82 59081,34 
403230,

16 

ɂɬɨɝɨ 
ɨɫɧɨɜɧɵɯ 
ɪɚɛɨɱɢɯ 

  3             
215093,

01 
344148,82 59081,34 

403230,
16 

ȼɫɩɨɦɨɝɚɬɟɥɶɧ
ɵɟ ɪɚɛɨɱɢɟ ɩɨ 
ɨɛɫɥɭɠɢɜɚɧɢɸ 

ɢ ɪɟɦɨɧɬɭ 

                        

ɗɥɟɤɬɪɢɤ 2 1 240 237 56880 17064 0 0 
73944,0

0 
118310,40 20310,80 

138621,
20 

ɋɥɟɫɚɪɶ 3 2 200 237 94800 28440 0 0 
123240,

00 
197184,00 33851,33 

123240,
00 

ɂɬɨɝɨ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧ
ɵɯ ɪɚɛɨɱɢɯ ɩɨ 
ɨɛɫɥɭɠɢɜɚɧɢɸ 

ɢ ɪɟɦɨɧɬɭ 

  3             
197184,

00 
315494,40 54162,13 

261861,
20 
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Ɍɚɪɢɮɧɵɣ ɮɨɧɞ ɹɜɥɹɟɬɫɹ ɩɪɨɢɡɜɟɞɟɧɢɟɦ ɫɩɢɫɨɱɧɨɣ ɱɢɫɥɟɧɧɨɫɬɢ ɧɚ 
ɬɚɪɢɮɧɭɸ ɫɬɚɜɤɭ ɢ ɧɚ ɷɮɮɟɤɬɢɜɧɵɣ ɮɨɧɞ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ. 

ɉɪɟɦɢɹ ɫɨɫɬɚɜɥɹɟɬ 30% ɨɬ ɬɚɪɢɮɧɨɝɨ ɮɨɧɞɚ. 
Ⱦɨɩɥɚɬɚ ɡɚ ɧɨɱɧɨɟ ɜɪɟɦɹ ɹɜɥɹɟɬɫɹ ɩɪɨɢɡɜɟɞɟɧɢɟɦ ɱɚɫɬɧɨɝɨ ɨɬ ɤɨɥɢɱɟɫɬɜɚ 

ɱɚɫɨɜ ɡɚ ɫɦɟɧɭ ɧɚ 24 ɱɚɫɚ, ɭɦɧɨɠɟɧɧɨɝɨ ɧɚ 0,4, ɢ ɬɚɪɢɮɧɨɝɨ ɮɨɧɞɚ. 
Ⱦɨɩɥɚɬɚ ɡɚ ɪɚɛɨɬɭ ɜ ɩɪɚɡɞɧɢɤɢ ɹɜɥɹɟɬɫɹ ɩɪɨɢɡɜɟɞɟɧɢɟɦ ɱɚɫɬɧɨɝɨ ɨɬ ɱɢɫɥɚ 

ɩɪɚɡɞɧɢɱɧɵɯ ɞɧɟɣ ɤ ɱɢɫɥɭ ɞɧɟɣ ɜ ɝɨɞɭ, ɭɦɧɨɠɟɧɧɨɝɨ ɧɚ 1, ɢ ɬɚɪɢɮɧɨɝɨ ɮɨɧɞɚ. 
ɂɬɨɝɨ ɨɫɧɨɜɧɨɣ ɮɨɧɞ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ – ɷɬɨ ɩɪɨɢɡɜɟɞɟɧɢɟ ɬɚɪɢɮɧɨɝɨ 

ɮɨɧɞɚ, ɩɪɟɦɢɢ, ɞɨɩɥɚɬɵ ɡɚ ɧɨɱɧɨɟ ɜɪɟɦɹ ɢ ɞɨɩɥɚɬɵ ɡɚ ɪɚɛɨɬɭ ɜ ɩɪɚɡɞɧɢɤɢ. 
ɂɬɨɝɨ ɨɫɧɨɜɧɨɣ ɮɨɧɞ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɫ ɭɱɟɬɨɦ ɪɚɣɨɧɧɨɝɨ ɢ ɫɟɜɟɪɧɨɝɨ 

ɤɨɷɮɮɢɰɢɟɧɬɚ ɪɚɜɟɧ 1,6 ɨɬ ɢɬɨɝɨ ɨɫɧɨɜɧɨɣ ɮɨɧɞ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ. 
Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɣ ɮɨɧɞ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ (ɨɩɥɚɬɚ ɨɬɩɭɫɤɚ) ɫɨɫɬɚɜɥɹɟɬ 

ɢɬɨɝɨ ɨɫɧɨɜɧɨɣ ɮɨɧɞ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɫ ɭɱɟɬɨɦ ɪɚɣɨɧɧɨɝɨ ɢ ɫɟɜɟɪɧɨɝɨ 
ɤɨɷɮɮɢɰɢɟɧɬɚ, ɞɟɥɟɧɧɨɟ ɧɚ 233 ɢ ɭɦɧɨɠɟɧɧɨɟ ɧɚ 40. 

ȼɫɟɝɨ ɮɨɧɞ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɹɜɥɹɟɬɫɹ ɫɭɦɦɨɣ ɢɬɨɝɨ ɨɫɧɨɜɧɨɝɨ ɮɨɧɞɚ 
ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɫ ɭɱɟɬɨɦ ɪɚɣɨɧɧɨɝɨ ɢ ɫɟɜɟɪɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ ɢ 
ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɮɨɧɞɚ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ (ɨɩɥɚɬɚ ɨɬɩɭɫɤɚ) [23]. 
 

6.1.3 Ɋɚɫɱɟɬ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ ɧɚ ɩɪɢɪɨɞɨɨɯɪɚɧɧɵɟ 
ɦɟɪɨɩɪɢɹɬɢɹ   

 
 Ɋɚɫɱёɬ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ ɧɚ ɡɚɦɟɧɭ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɚɥɶɤɭɥɹɰɢɟɣ ɫɟɛɟɫɬɨɢɦɨɫɬɢ. 
 ȼɟɥɢɱɢɧɚ «Ɉɬɱɢɫɥɟɧɢɟ ɧɚ ɫɨɰɢɚɥɶɧɵɟ ɧɭɠɞɵ» ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ 
ɩɪɨɰɟɧɬɚɯ ɤ ɨɛɳɟɦɭ ɮɨɧɞɭ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɢ ɫɨɫɬɚɜɥɹɟɬ 30%.  
 ȼɟɥɢɱɢɧɭ ɪɚɫɯɨɞɨɜ ɤɚɠɞɨɣ ɫɬɚɬɶɢ ɪɚɫɫɱɢɬɵɜɚɸɬ ɧɚ ɨɫɧɨɜɚɧɢɢ ɞɚɧɧɵɯ 
ɩɪɟɞɩɪɢɹɬɢɹ ɢɥɢ ɭɤɪɭɩɧɟɧɨ.  

ɋɬɨɢɦɨɫɬɶ ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɩɪɢɧɢɦɚɟɬɫɹ 1% ɨɬ ɫɬɨɢɦɨɫɬɢ ɦɚɲɢɧ ɢ 
ɨɛɨɪɭɞɨɜɚɧɢɹ. 

 ɋɬɨɢɦɨɫɬɶ ɡɚɩɚɫɧɵɯ ɱɚɫɬɟɣ ɫɨɫɬɚɜɥɹɟɬ 2-3% ɨɬ ɛɚɥɚɧɫɨɜɨɣ 
ɫɬɨɢɦɨɫɬɢ ɪɟɦɨɧɬɢɪɭɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. Ȼɨɥɟɟ ɬɨɱɧɨ ɡɚɬɪɚɬɵ ɩɨ ɞɚɧɧɨɣ 
ɫɬɚɬɶɟ ɨɩɪɟɞɟɥɹɸɬ ɧɚ ɨɫɧɨɜɚɧɢɟ ɪɟɦɨɧɬɧɵɯ ɧɨɪɦɚɬɢɜɨɜ ɢ ɝɪɚɮɢɤɨɜ ɪɟɦɨɧɬɨɜ. 
 Ɉɯɪɚɧɚ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ – 2% ɨɬ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɪɚɛɨɱɢɯ 
ɢ ɰɟɯɨɜɨɝɨ ɩɟɪɫɨɧɚɥɚ. ɋɨɞɟɪɠɚɧɢɟ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ 1-2% ɨɬ ɢɯ ɫɬɨɢɦɨɫɬɢ, 
ɬɟɤɭɳɢɣ ɪɟɦɨɧɬ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɹ 2-3% ɨɬ ɫɬɨɢɦɨɫɬɢ. Ʉɚɧɰɟɥɹɪɫɤɢɟ ɢ 
ɩɨɱɬɨɜɨ-ɬɟɥɟɝɪɚɮɧɵɟ ɪɚɫɯɨɞɵ ɩɪɢɧɢɦɚɸɬɫɹ ɞɨ 2 ɬɵɫ. ɪɭɛ ɧɚ ɤɚɠɞɨɝɨ 
ɪɭɤɨɜɨɞɢɬɟɥɹ ɢ ɫɩɟɰɢɚɥɢɫɬɚ ɢɥɢ ɩɨ ɞɚɧɧɵɦ ɩɪɟɞɩɪɢɹɬɢɹ. 

Ɂɚɬɪɚɬɵ ɩɨ ɫɬɚɬɶɟ «ɗɧɟɪɝɟɬɢɱɟɫɤɢɟ ɡɚɬɪɚɬɵ» ɫɤɥɚɞɵɜɚɸɬɫɹ ɢɡ ɡɚɬɪɚɬ ɧɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, ɝɚɡ ɢ ɬ.ɞ.  

Ɉɰɟɧɤɚ ɡɚɬɪɚɬ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɞɟɣɫɬɜɭɸɳɢɦ ɰɟɧɚɦ ɢ 
ɬɚɪɢɮɚɦ, ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɡɚ 1 ɤȼɬ∙ɱ. 
 
 
 
 



106 
 

Ɍɚɛɥɢɰɚ 56 -ɋɦɟɬɧɚɹ ɫɟɛɟɫɬɨɢɦɨɫɬɶ 
ɋɬɚɬɶɢ ɡɚɬɪɚɬ ɋɭɦɦɚ ɪɚɫɯɨɞɨɜ, ɪɭɛ ɉɪɢɦɟɱɚɧɢɟ 

Ⱥɦɨɪɬɢɡɚɰɢɹ ɦɚɲɢɧ ɢ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, 
ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ 

24150  

ɗɤɫɩɥɭɚɬɚɰɢɹ 
ɨɛɨɪɭɞɨɜɚɧɢɹ:   

Ɂɚɪɩɥɚɬɚ ɪɚɛɨɱɢɯ ɩɨ 
ɨɛɫɥɭɠɢɜɚɧɢɸ 
ɨɛɨɪɭɞɨɜɚɧɢɹ 

261861,20  

Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɫɩɟɰɢɚɥɶɧɵɟ 
ɧɭɠɞɵ 

87461,64 33,4% ɨɬ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ 

ɋɬɨɢɦɨɫɬɶ ɫɦɚɡɨɱɧɵɯ 
ɦɚɬɟɪɢɚɥɨɜ 

241,5 
1% ɨɬ ɫɬɨɢɦɨɫɬɢ 

ɦɚɲɢɧ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɂɬɨɝɨ 349322,84  

 
Ɍɚɛɥɢɰɚ 57 - ɋɦɟɬɚ ɰɟɯɨɜɵɯ ɪɚɫɯɨɞɨɜ 

ɋɬɚɬɶɢ ɡɚɬɪɚɬ ɋɭɦɦɚ, ɪɭɛ 
Ɂɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɰɟɯɨɜɨɝɨ ɩɟɪɫɨɧɚɥɚ 
(ɪɭɤɨɜɨɞɢɬɟɥɟɣ ɢ ɫɩɟɰɢɚɥɢɫɬɨɜ) 229072,00 

Ɉɬɱɢɫɥɟɧɢɟ ɧɚ ɫɨɰɢɚɥɶɧɨɟ ɫɬɪɚɯɨɜɚɧɢɟ 76510,05 
Ɉɯɪɚɧɚ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ - 2% 
ɨɬ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɪɚɛɨɱɢɯ ɢ ɰɟɯɨɜɨɝɨ 
ɩɟɪɫɨɧɚɥɚ 

4581,44 

Ʉɚɧɰɟɥɹɪɫɤɢɟ ɢ ɩɨɱɬɨɜɨ-ɬɟɥɟɝɪɚɮɧɵɟ 
ɪɚɫɯɨɞɵ (ɞɨ 2 ɬɵɫ. ɪɭɛ ɧɚ ɤɚɠɞɨɝɨ 
ɪɭɤɨɜɨɞɢɬɟɥɹ ɢ ɫɩɟɰɢɚɥɢɫɬɚ ɢɥɢ ɩɨ ɞɚɧɧɵɦ 
ɩɪɟɞɩɪɢɹɬɢɹ) 

6000 

ɂɬɨɝɨ 316163,49 
 
Ɍɚɛɥɢɰɚ 58 – Ɋɚɫɱɟɬ ɫɟɛɟɫɬɨɢɦɨɫɬɢ 

ɋɬɚɬɶɢ ɡɚɬɪɚɬ Ɂɚɬɪɚɬɵ ɧɚ ɜɟɫɶ ɨɛɴɟɦ, ɪɭɛ 
ɗɧɟɪɝɟɬɢɱɟɫɤɢɟ ɡɚɬɪɚɬɵ 9246054 
Ɉɫɧɨɜɧɨɣ ɮɨɧɞ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ 403230,16 
Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɣ ɮɨɧɞ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ 261861,20 
Ɉɬɱɢɫɥɟɧɢɟ ɧɚ ɫɨɰɢɚɥɶɧɵɟ ɧɭɠɞɵ 222140,52 
ɊɋɗɈ 349322,84 
ɐɟɯɨɜɵɟ ɪɚɫɯɨɞɵ 316163,49 
ɂɬɨɝɨ ɰɟɯɨɜɚɹ ɫɟɛɟɫɬɨɢɦɨɫɬɶ 10798772,20 

 
6.1.4 Ɋɚɫɱёɬ ɩɥɚɬɵ ɡɚ ɜɵɛɪɨɫɵ 

 
ɉɥɚɬɚ ɡɚ ɜɵɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɹɜɥɹɟɬɫɹ ɮɨɪɦɨɣ ɤɨɦɩɟɧɫɚɰɢɢ 

ɭɳɟɪɛɚ, ɧɚɧɨɫɢɦɨɝɨ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɟ. 
ɉɥɚɬɚ ɜ ɩɪɟɞɟɥɚɯ ɥɢɦɢɬɨɜ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɤɚɤ ɩɥɚɬɚ ɡɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

ɩɪɢɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ. ɇɨɪɦɚɬɢɜɵ ɩɥɚɬɵ ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɡ ɡɚɬɪɚɬ ɜ ɰɟɥɨɦ ɩɨ 
ɪɟɝɢɨɧɭ ɧɚ ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɢ ɤɨɦɩɟɧɫɚɰɢɸ ɭɳɟɪɛɚ, ɧɚɧɨɫɢɦɨɝɨ ɨɤɪɭɠɚɸɳɟɣ 
ɫɪɟɞɟ. 
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ɉɥɚɬɚ ɞɥɹ ɫɜɟɪɯɥɢɦɢɬɧɵɯ ɡɚɝɪɹɡɧɟɧɢɣ ɩɪɢɦɟɧɹɟɬɫɹ ɜ ɫɥɭɱɚɟ 
ɧɟɜɵɩɨɥɧɟɧɢɹ ɩɪɟɞɩɪɢɹɬɢɟɦ ɨɛɹɡɚɬɟɥɶɫɬɜ ɩɨ ɫɨɛɥɸɞɟɧɢɸ ɫɨɝɥɚɫɨɜɚɧɧɵɯ 
ɥɢɦɢɬɨɜ ɜɵɛɪɨɫɨɜ. ɇɨɪɦɚɬɢɜɵ ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɫɯɨɞɹ ɢɡ ɡɚɬɪɚɬ ɩɪɟɞɩɪɢɹɬɢɹ ɧɚ 
ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɭɳɟɪɛɚ ɢ ɜɡɢɦɚɸɬɫɹ ɜ ɤɪɚɬɧɨɦ ɪɚɡɦɟɪɟ. 

ɇɚ ɤɨɧɤɪɟɬɧɨɦ ɩɪɟɞɩɪɢɹɬɢɢ ɜɫɟ ɜɟɳɟɫɬɜɚ ɜɵɛɪɚɫɵɜɚɸɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 
ɧɨɪɦɵ. 

 
Ɍɚɛɥɢɰɚ 59 – ɉɥɚɬɟɠɢ ɡɚ ɡɚɝɪɹɡɧɟɧɢɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɩɪɢ ɫɠɢɝɚɧɢɢ ɦɚɡɭɬɚ  

ɇɚɢɦɟɧɨ
ɜɚɧɢɟ 

ɡɚɝɪɹɡɧɹ
ɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ 

Ɏɚɤɬɢɱɟɫ
ɤɢɣ 

ɜɵɛɪɨɫ, 
ɬɨɧɧ 

ɇɨɪɦɚ
ɬɢɜ 

ɩɥɚɬɵ, 
ɪɭɛ/ɬɨ

ɧɧɭ 

Ʉɨɷɮɮɢ
ɰɢɟɧɬ 

ɢɧɮɥɹɰ
ɢɢ 1 

Ʉɨɷɮɮɢ
ɰɢɟɧɬ 

ɢɧɮɥɹɰ
ɢɢ 2 

Ʉɨɷɮɮɢ
ɰɢɟɧɬ 

ɷɤɨɥɨɝɢ
ɱɧɨɫɬɢ 

Ⱦɨɩɨɥɧɢɬɟ
ɥɶɧɵɣ 

ɤɨɷɮɮɢɰɢɟ
ɧɬ 1 

Ⱦɨɩɨɥɧ
ɢɬɟɥɶɧ

ɵɣ 
ɤɨɷɮɮɢ
ɰɢɟɧɬ 2 

ɉɥɚɬɚ, ɪɭɛ 

Ⱥɡɨɬɚ 
ɞɢɨɤɫɢɞ 

41,82 133,1 

2,45 1,98 1,2 1,2 1 

38882,65 
Ȼɟɧɡ(ɚ)ɩɢ

ɪɟɧ 
4,33E-10 

52474
90,6 0,0159 

Ɇɚɡɭɬɧɚɹ 
ɡɨɥɚ 

0,76 2121,8 
11264,50 

ɋɟɪɵ 
ɞɢɨɤɫɢɞ 

117,6 43,5 35734,72 

ɍɝɥɟɪɨɞɚ 
ɨɤɫɢɞ 

15,74 1,5 164,93 

ɂɌɈȽɈ 175,92   
     

86046,81 

 
ɉɥɚɬɚ ɡɚ ɜɵɛɪɨɫɵ ɹɜɥɹɟɬɫɹ ɩɪɨɢɡɜɟɞɟɧɢɟɦ ɮɚɤɬɢɱɟɫɤɨɝɨ ɜɵɛɪɨɫɚ ɧɚ 

ɧɨɪɦɚɬɢɜ ɩɥɚɬɵ, ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ ɢɧɮɥɹɰɢɢ 1, ɤɨɷɮɮɢɰɢɟɧɬ ɢɧɮɥɹɰɢɢ 2, 
ɤɨɷɮɮɢɰɢɟɧɬ ɷɤɨɥɨɝɢɱɧɨɫɬɢ, ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ 1 ɢ ɧɚ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ 2 [14]. 

 
Ɍɚɛɥɢɰɚ 60 – ɉɥɚɬɟɠɢ ɡɚ ɡɚɝɪɹɡɧɟɧɢɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɩɪɢ ɫɠɢɝɚɧɢɢ 
ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ  

ɇɚɢɦɟɧɨ
ɜɚɧɢɟ 

ɡɚɝɪɹɡɧɹ
ɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ 

Ɏɚɤɬɢɱɟɫ
ɤɢɣ 

ɜɵɛɪɨɫ, 
ɬɨɧɧ 

ɇɨɪɦɚ
ɬɢɜ 

ɩɥɚɬɵ, 
ɪɭɛ/ɬɨ

ɧɧɭ 

Ʉɨɷɮɮɢ
ɰɢɟɧɬ 

ɢɧɮɥɹɰ
ɢɢ 1 

Ʉɨɷɮɮɢ
ɰɢɟɧɬ 

ɢɧɮɥɹɰ
ɢɢ 2 

Ʉɨɷɮɮɢ
ɰɢɟɧɬ 

ɷɤɨɥɨɝɢ
ɱɧɨɫɬɢ 

Ⱦɨɩɨɥɧɢɬɟ
ɥɶɧɵɣ 

ɤɨɷɮɮɢɰɢɟ
ɧɬ 1 

Ⱦɨɩɨɥɧ
ɢɬɟɥɶɧ

ɵɣ 
ɤɨɷɮɮɢ
ɰɢɟɧɬ 2 

ɉɥɚɬɚ, ɪɭɛ 

Ⱥɡɨɬɚ 
ɞɢɨɤɫɢɞ 

0,571 133,1 

2,45 1,98 1,2 1,2 1 

530,894 
Ȼɟɧɡ(ɚ)ɩɢ

ɪɟɧ 
2,65E-12 

52474
90,6 9,71ȿ-05 

Ɇɚɡɭɬɧɚɹ 
ɡɨɥɚ 

0 2121,8 
0 

ɋɟɪɵ 
ɞɢɨɤɫɢɞ 

0,124 43,5 37,679 

ɍɝɥɟɪɨɞɚ 
ɨɤɫɢɞ 

3,6 1,5 37,721 

ɂɌɈȽɈ 4,295   
     

606,295 
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ɉɪɟɞɨɬɜɪɚɳɟɧɧɵɣ ɭɳɟɪɛ ɹɜɥɹɟɬɫɹ ɪɚɡɧɨɫɬɶɸ ɢɬɨɝɨɜɨɣ ɩɥɚɬɵ ɡɚ 
ɡɚɝɪɹɡɧɟɧɢɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɩɪɢ ɫɠɢɝɚɧɢɢ ɦɚɡɭɬɚ ɢ ɢɬɨɝɨɜɨɣ ɩɥɚɬɵ ɡɚ 
ɡɚɝɪɹɡɧɟɧɢɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɩɪɢ ɫɠɢɝɚɧɢɢ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɟɞɨɬɜɪɚɳɟɧɧɵɣ ɭɳɟɪɛ ɛɭɞɟɬ ɪɚɜɟɧ 85440,51 ɪɭɛɥɟɣ. 
Ɋɚɫɫɱɢɬɚɟɦ ɩɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ, ɤɨɬɨɪɵɟ ɹɜɥɹɸɬɫɹ ɫɭɦɦɨɣ 

ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɦɟɪɨɩɪɢɹɬɢɹ ɢ ɤɚɩɢɬɟɥɶɧɵɯ ɡɚɬɪɚɬ, ɭɦɧɨɠɟɧɧɵɯ ɧɚ 
ɤɨɷɮɮɢɰɢɟɧɬ 0,15. 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ ɛɭɞɭɬ ɪɚɜɧɵ 9285901,5 ɪɭɛɥɟɣ. 
 
6.2 Ɍɟɩɥɨɝɟɧɟɪɚɬɨɪ ɋȼ 400/12.0 

 
Ɋɚɫɫɦɨɬɪɢɦ ɜɚɪɢɚɧɬ ɩɪɢɦɟɧɟɧɢɹ ɜ ɤɚɱɟɫɬɜɟ ɩɪɢɪɨɞɨɨɯɪɚɧɧɨɝɨ 

ɦɟɪɨɩɪɢɹɬɢɹ ɬɟɩɥɨɝɟɧɟɪɚɬɨɪɚ ɋȼ 400/12.0, ɪɚɛɨɬɚɸɳɟɝɨ ɧɚ ɷɥɟɤɬɪɢɱɟɫɬɜɟ, 
ɫɬɨɢɦɨɫɬɶɸ 220000 ɪɭɛɥɟɣ. 
 
Ɍɚɛɥɢɰɚ 61 – ɋɦɟɬɚ ɤɚɩɢɬɚɥɶɧɵɯ ɡɚɬɪɚɬ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɟ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɛɨɪɭɞɨɜɚɧɢɹ 

Ʉɨɥ-
ɜɨ, 
ɟɞ. 

ɐɟɧɚ ɡɚ 
ɟɞɢɧɢɰɭ, 

ɪɭɛ. 

Ɍɪɚɧɫɩɨɪɬɧɵɟ 
ɪɚɫɯɨɞɵ, 5% ɨɬ 

ɫɬɨɢɦɨɫɬɢ 

Ɂɚɬɪɚɬɵ 
ɧɚ 

ɦɨɧɬɚɠ, 
10% ɨɬ 

ɫɬɨɢɦɨɫɬ
ɢ 

ɉɨɥɧɚɹ 
ɫɬɨɢɦɨɫ
ɬɶ, ɪɭɛ 

ɇɨɪɦɚ 
ɚɦɨɪɬɢɡ
ɚɰɢɢ, % 

Ƚɨɞɨɜɚɹ 
ɫɭɦɦɚ 

ɚɦɨɪɬɢɡɚ
ɰɢɨɧɧɵɯ 
ɨɬɱɢɫɥɟɧ
ɢɣ, ɪɭɛ. 

Ɍɟɩɥɨɝɟɧɟɪɚɬɨɪ 1 220000,0 11000 22000 253000 10 25300 
ɂɬɨɝɨ 1   

 
253000  25300 

 
Ɍɚɛɥɢɰɚ 62 – ɋɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ 

ȼɢɞ ɡɚɬɪɚɬ ɋɭɦɦɚ ɡɚɬɪɚɬ,  ɪɭɛ. ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɶɧɵɟ 
ɡɚɬɪɚɬɵ 

Ɉɛɨɪɭɞɨɜɚɧɢɟ 253000 14055,56 
ɉɪɨɱɢɟ ɮɨɧɞɵ 25300 1405,56 
ɂɬɨɝɨ 278300 15461,11 

 
Ɍɚɛɥɢɰɚ 63 – Ɂɚɬɪɚɬɵ ɧɚ ɦɚɬɟɪɢɚɥɶɧɵɟ ɪɟɫɭɪɫɵ  

ɋɬɚɬɶɢ ɡɚɬɪɚɬ ɐɟɧɚ ɡɚ ɟɞ., ɪɭɛ 

ɉɨɬɪɟɛɥɹɟɦɚɹ 
ɷɥɟɤɬɪɢɱɟɫɤɚɹ 

ɦɨɳɧɨɫɬɶ, 
ɤȼ/ɱɚɫ 

ȼɪɟɦɹ ɪɚɛɨɬɵ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, 

ɱɚɫ/ɝɨɞ 
Ɂɚɬɪɚɬɵ, ɪɭɛ 

     
ɗɥɟɤɬɪɨɷɧɟɪɝɢɹ 2,37 30 6000 426600 
ɂɬɨɝɨ    426600 

 
Ɋɚɫɱɟɬ ɱɢɫɥɟɧɧɨɫɬɢ ɩɟɪɫɨɧɚɥɚ ɢ ɮɨɧɞɚ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɩɪɢɦɟɦ ɩɨ 

ɬɚɛɥɢɰɚɦ 53-55, ɬɚɤ ɤɚɤ ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ, ɤɚɥɟɧɞɚɪɧɵɣ ɝɪɚɮɢɤ ɢ ɬɚɪɢɮɧɵɟ 
ɫɬɚɜɤɢ ɨɫɬɚɧɭɬɫɹ ɧɟɢɡɦɟɧɧɵɦɢ.  

ɋɦɟɬɭ ɰɟɯɨɜɵɯ ɪɚɫɯɨɞɨɜ ɩɪɢɦɟɦ ɬɚɤɨɣ ɠɟ, ɤɚɤ ɜ ɬɚɛɥɢɰɟ 57. 
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Ɍɚɛɥɢɰɚ 64 -ɋɦɟɬɧɚɹ ɫɟɛɟɫɬɨɢɦɨɫɬɶ 
ɋɬɚɬɶɢ ɡɚɬɪɚɬ ɋɭɦɦɚ ɪɚɫɯɨɞɨɜ, ɪɭɛ ɉɪɢɦɟɱɚɧɢɟ 

Ⱥɦɨɪɬɢɡɚɰɢɹ ɦɚɲɢɧ ɢ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɬɪɚɧɩɨɪɬɧɵɯ 
ɫɪɟɞɫɬɜ 

25300  

ɗɤɫɩɥɭɚɬɚɰɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ:   
Ɂɚɪɩɥɚɬɚ ɪɚɛɨɱɢɯ ɩɨ 
ɨɛɫɥɭɠɢɜɚɧɢɸ 
ɨɛɨɪɭɞɨɜɚɧɢɹ 

261861,20  

Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɫɩɟɰɢɚɥɶɧɵɟ 
ɧɭɠɞɵ 

87461,64 33,4% ɨɬ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ 

ɋɬɨɢɦɨɫɬɶ ɫɦɚɡɨɱɧɵɯ 
ɦɚɬɟɪɢɚɥɨɜ 

253 
1% ɨɬ ɫɬɨɢɦɨɫɬɢ 

ɦɚɲɢɧ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɂɬɨɝɨ 349322,84  

 
Ɍɚɛɥɢɰɚ 65 – Ɋɚɫɱɟɬ ɫɟɛɟɫɬɨɢɦɨɫɬɢ 

ɋɬɚɬɶɢ ɡɚɬɪɚɬ Ɂɚɬɪɚɬɵ ɧɚ ɜɟɫɶ ɨɛɴɟɦ, ɪɭɛ 
ɗɧɟɪɝɟɬɢɱɟɫɤɢɟ ɡɚɬɪɚɬɵ 426600 
Ɉɫɧɨɜɧɨɣ ɮɨɧɞ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ 403230,16 
Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɣ ɮɨɧɞ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ 261861,20 
Ɉɬɱɢɫɥɟɧɢɟ ɧɚ ɫɨɰɢɚɥɶɧɵɟ ɧɭɠɞɵ 222140,52 
ɊɋɗɈ 349322,84 
ɐɟɯɨɜɵɟ ɪɚɫɯɨɞɵ 316163,49 
ɂɬɨɝɨ ɰɟɯɨɜɚɹ ɫɟɛɟɫɬɨɢɦɨɫɬɶ 1979318,20 

 
ɉɥɚɬɟɠɢ ɡɚ ɡɚɝɪɹɡɧɟɧɢɟ ɩɪɢ ɫɠɢɝɚɧɢɢ ɦɚɡɭɬɚ ɩɪɢɦɟɦ ɤɚɤ ɜ ɬɚɛɥɢɰɟ 60. 

ɉɪɢ ɪɚɛɨɬɟ ɬɟɩɥɨɝɟɧɟɪɚɬɨɪɚ ɧɚ ɷɥɟɤɬɪɢɱɟɫɬɜɟ ɡɚɝɪɹɡɧɹɸɳɢɟ ɜɟɳɟɫɬɜɚ ɜ 
ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɧɟ ɜɵɞɟɥɹɸɬɫɹ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɥɚɬɚ ɛɭɞɟɬ ɪɚɜɧɚ 0. 

ɉɪɟɞɨɬɜɪɚɳɟɧɧɵɣ ɭɳɟɪɛ ɛɭɞɟɬ ɪɚɜɟɧ 86046,81 ɪɭɛɥɟɣ, ɚ ɩɪɢɜɟɞɟɧɧɵɟ 
ɡɚɬɪɚɬɵ – 468345. 

 
6.3 ȼɵɜɨɞɵ ɩɨ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɨɰɟɧɤɟ 
 
Ɍɚɤɢɦ, ɨɛɪɚɡɨɦ, ɪɚɫɫɦɨɬɪɟɜ ɞɜɚ ɬɟɩɥɨɝɟɧɟɪɚɬɨɪɚ, ɦɨɠɧɨ ɩɨɫɱɢɬɚɬɶ 

ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɩɪɢɪɨɞɨɨɯɪɚɧɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ. 
ɗɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɹɜɥɹɟɬɫɹ ɪɚɡɧɨɫɬɶɸ ɩɪɢɜɟɞɟɧɧɵɯ ɡɚɬɪɚɬ ɩɟɪɜɨɝɨ 

ɜɚɪɢɚɧɬɚ ɩɪɢɪɨɞɨɨɯɪɚɧɧɨɝɨ ɦɟɪɨɩɪɢɹɬɢɹ ɢ ɩɪɢɜɟɞɟɧɧɵɯ ɡɚɬɪɚɬ ɜɬɨɪɨɝɨ. 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ,  

ɗɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɩɪɢɪɨɞɨɨɯɪɚɧɧɨɝɨ ɦɟɪɨɩɪɢɹɬɢɹ – 
ɬɟɩɥɨɝɟɧɟɪɚɬɨɪ, ɪɚɛɨɬɚɸɳɢɣ ɧɚ ɷɥɟɤɬɪɢɱɟɫɬɜɟ, ɛɭɞɟɬ ɪɚɜɟɧ 8817556,5.
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ɁȺɄɅɘɑȿɇɂȿ 
 
ȼ ɯɨɞɟ ɧɚɩɢɫɚɧɢɹ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɛɵɥɚ ɩɪɨɜɟɞɟɧɚ 

ɨɰɟɧɤɚ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɩɪɟɞɩɪɢɹɬɢɹ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ 
ɦɟɛɟɥɢ, ɚ ɢɦɟɧɧɨ ɲɤɨɥɶɧɵɯ ɩɚɪɬ. 

ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɛɵɥ ɪɚɫɫɦɨɬɪɟɧ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɲɤɨɥɶɧɵɯ ɩɚɪɬ, ɜ ɬɨɦ ɱɢɫɥɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɥɚɦɢɧɢɪɨɜɚɧɧɵɯ ɞɪɟɜɟɫɧɨ-ɫɬɪɭɠɟɱɧɵɯ ɩɥɢɬ ɢ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɤɚɪɤɚɫɚ. 

ɇɚ ɫɥɟɞɭɸɳɟɦ ɷɬɚɩɟ ɛɵɥɢ ɩɪɨɢɡɜɟɞɟɧɵ ɪɚɫɱɟɬɵ ɨɛɪɚɡɨɜɚɧɢɹ ɢ 
ɪɚɫɫɟɢɜɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɨɬ ɨɪɝɚɧɢɡɨɜɚɧɧɵɯ ɢ ɧɟɨɪɝɚɧɢɡɨɜɚɧɧɵɯ 
ɢɫɬɨɱɧɢɤɨɜ. ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɚɫɱɟɬɚ ɪɚɫɫɟɢɜɚɧɢɹ ɨɬ ɨɞɢɧɨɱɧɨɝɨ ɬɨɱɟɱɧɨɝɨ 
ɢɫɬɨɱɧɢɤɚ – ɞɵɦɨɜɨɣ ɬɪɭɛɵ ɬɟɩɥɨɝɟɧɟɪɚɬɨɪɚ, ɪɚɛɨɬɚɸɳɟɝɨ ɧɚ ɦɚɡɭɬɟ, ɛɵɥɨ 
ɜɵɹɜɥɟɧɨ ɩɪɟɜɵɲɟɧɢɟ ɩɪɟɞɟɥɶɧɨ-ɞɨɩɭɫɬɢɦɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ ɩɨ ɬɚɤɢɦ 
ɜɟɳɟɫɬɜɚɦ, ɤɚɤ: ɚɡɨɬɚ ɞɢɨɤɫɢɞ, ɛɟɧɡ(ɚ)ɩɢɪɟɧ, ɫɟɪɵ ɞɢɨɤɫɢɞ ɢ ɦɚɡɭɬɧɚɹ ɡɨɥɚ, ɧɚ 
ɫɥɟɞɭɸɳɢɯ ɪɚɫɫɬɨɹɧɢɹɯ: 166,5 ɦ – ɦɚɤɫɢɦɚɥɶɧɨɦ ɞɥɹ ɬɜɟɪɞɵɯ ɜɟɳɟɫɬɜ, 300 ɦ – 
ɫɚɧɢɬɚɪɧɨ-ɡɚɳɢɬɧɚɹ ɡɨɧɚ, 333 ɦ – ɦɚɤɫɢɦɚɥɶɧɨɦ ɞɥɹ ɝɚɡɨɨɛɪɚɡɧɵɯ ɜɟɳɟɫɬɜ ɢ 
470 ɦ – ɝɪɚɧɢɰɟ ɠɢɥɨɣ ɡɚɫɬɪɨɣɤɢ.  

ȼ ɤɚɱɟɫɬɜɟ ɩɪɢɪɨɞɨɨɯɪɚɧɧɨɝɨ ɦɟɪɨɩɪɢɹɬɢɹ ɞɥɹ ɫɧɢɠɟɧɢɹ ɩɪɟɞɟɥɶɧɨ-
ɞɨɩɭɫɬɢɦɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ ɛɵɥɨ ɩɪɟɞɥɨɠɟɧɨ ɡɚɦɟɧɢɬɶ ɬɟɩɥɨɝɟɧɟɪɚɬɨɪ ɢ 
ɩɟɪɟɣɬɢ ɧɚ ɞɪɭɝɨɣ ɫɵɪɶɟ. ȼ ɤɚɱɟɫɬɜɟ ɩɟɪɜɨɝɨ ɜɚɪɢɚɧɬɚ ɛɵɥ ɪɚɫɫɦɨɬɪɟɧ 
ɬɟɩɥɨɝɟɧɪɚɬɨɪ, ɪɚɛɨɬɚɸɳɢɣ ɧɚ ɩɪɢɪɨɞɧɨɦ ɝɚɡɟ, ɚ ɜ ɤɚɱɟɫɬɜɟ ɜɬɨɪɨɝɨ – 
ɬɟɩɥɨɝɟɧɟɪɚɬɨɪ ɧɚ ɷɥɟɤɬɪɢɱɟɫɬɜɟ.  

Ⱦɚɥɟɟ ɛɵɥ ɩɪɨɢɡɜɟɞɟɧ ɩɨɜɬɨɪɧɵɣ ɪɚɫɱɟɬ ɨɛɪɚɡɨɜɚɧɢɹ ɢ ɪɚɫɫɟɢɜɚɧɢɹ 
ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɩɪɢ ɪɚɛɨɬɟ ɬɟɩɥɨɝɟɧɟɪɚɬɨɪɚ ɧɚ ɝɚɡɟ, ɤɨɬɨɪɵɟ ɧɟ 
ɜɵɹɜɢɥɢ ɩɪɟɜɵɲɟɧɢɣ ɩɪɟɞɟɥɶɧɨ-ɞɨɩɭɫɬɢɦɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ. Ɍɟɩɥɨɝɟɧɟɪɚɬɨɪ, 
ɪɚɛɨɬɚɸɳɢɣ ɧɚ ɷɥɟɤɬɪɢɱɟɫɬɜɟ ɧɟ ɜɵɞɟɥɹɟɬ ɡɚɝɪɹɡɧɹɸɳɢɟ ɜɟɳɟɫɬɜɚ ɜ 
ɚɬɦɨɫɮɟɪɭ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɨɛɚ ɜɚɪɢɚɧɬɚ 
ɷɤɨɥɨɝɢɱɟɫɤɢ ɷɮɮɟɤɬɢɜɧɵ. 

ɉɨɫɥɟ ɱɟɝɨ, ɛɵɥɚ ɩɪɨɜɟɞɟɧɚ ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɨɰɟɧɤɚ ɞɥɹ ɤɚɠɞɨɝɨ 
ɬɟɩɥɨɝɟɧɟɪɚɬɨɪɚ, ɜɤɥɸɱɚɸɳɚɹ ɪɚɫɱɟɬ ɤɚɩɢɬɟɥɶɧɵɯ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ, 
ɱɢɫɥɟɧɧɨɫɬɢ ɩɟɪɫɨɧɚɥɚ ɢ ɮɨɧɞɚ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ, ɪɚɫɱɟɬ ɩɥɚɬɵ ɡɚ ɜɵɛɪɨɫɵ ɢ 
ɨɫɧɨɜɧɵɟ ɷɤɨɥɨɝɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ. ɇɚ ɨɫɧɨɜɚɧɢɢ ɷɤɨɧɨɦɢɱɟɫɤɨɣ 
ɨɰɟɧɤɢ ɛɵɥ ɩɪɨɜɟɞɟɧ ɫɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɩɪɟɞɥɨɠɟɧɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ 
ɫɥɟɞɭɸɳɢɦ ɷɤɨɥɨɝɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɩɨɤɚɡɚɬɟɥɹɦ: ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ, 
ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɢɪɨɞɨɨɯɪɚɧɧɨɝɨ ɦɟɪɨɩɪɢɹɬɢɹ, ɩɥɚɬɟɠɢ ɡɚ ɜɵɛɪɨɫɵ ɞɨ ɢ ɩɨɫɥɟ 
ɜɧɟɞɪɟɧɢɹ ɦɟɪɨɩɪɢɹɬɢɹ, ɩɪɟɞɨɬɜɪɚɳɟɧɧɵɣ ɭɳɟɪɛ ɢ ɩɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ.  

ȼ ɢɬɨɝɟ ɩɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ ɫɨɫɬɚɜɢɥɢ 9285901,5 ɪɭɛɥɟɣ ɩɪɢ ɜɧɟɞɪɟɧɢɢ 
ɬɟɩɥɨɝɟɧɟɪɚɬɨɪɚ ɧɚ ɝɚɡɟ ɢ 468345 – ɬɟɩɥɨɝɟɧɟɪɚɬɨɪɚ ɧɚ ɷɥɟɤɬɪɢɱɟɫɬɜɟ. 
ɗɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɫɨɫɬɚɜɢɥ 8817556,5. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ 
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ɜɵɜɨɞ, ɱɬɨ ɬɟɩɥɨɝɟɧɟɪɚɬɨɪ, ɪɚɛɨɬɚɸɳɢɣ ɧɚ ɷɥɟɤɬɪɢɱɟɫɬɜɟ, ɧɚɢɛɨɥɟɟ ɜɵɝɨɞɧɵɣ 
ɞɥɹ ɩɪɟɞɩɪɢɹɬɢɹ ɢ ɧɚɧɨɫɹɳɢɣ ɦɢɧɢɦɚɥɶɧɵɣ ɭɳɟɪɛ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɟ. 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɰɟɥɢ ɢ ɡɚɞɚɱɢ, ɜɵɞɜɢɧɭɬɵɟ ɩɪɢ ɧɚɩɢɫɚɧɢɢ ɜɵɩɭɫɤɧɨɣ 
ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ, ɛɵɥɢ ɞɨɫɬɢɝɧɭɬɵ ɜ ɩɨɥɧɨɦ ɨɛɴɟɦɟ.
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ɚɬɦɨɫɮɟɪɭ ɩɪɢ ɦɟɯɚɧɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɟ ɦɟɬɚɥɥɨɜ (ɦɚɬɟɪɢɚɥɨɜ) (ɧɚ ɨɫɧɨɜɟ 
ɭɞɟɥɶɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ). (ɇɂɂ Ⱥɬɦɨɫɮɟɪɚ), ɋɉɛ., 2015 

11. Ɇɟɬɨɞɢɤɚ ɪɚɫɱɟɬɚ ɜɵɞɟɥɟɧɢɣ (ɜɵɛɪɨɫɨɜ) ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ 
ɚɬɦɨɫɮɟɪɭ ɩɪɢ ɧɚɧɟɫɟɧɢɢ ɥɚɤɨɤɪɚɫɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ (ɧɚ ɨɫɧɨɜɟ ɭɞɟɥɶɧɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ), (ɇɂɂ Ⱥɬɦɨɫɮɟɪɚ), ɋɉɛ., 2015 

12. Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɩɨ ɪɚɫɱɟɬɭ ɜɵɛɪɨɫɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ 
ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ ɩɪɟɞɩɪɢɹɬɢɹɦɢ ɞɟɪɟɜɨɨɛɪɚɛɚɬɵɜɚɸɳɟɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ 
(ɧɚ ɨɫɧɨɜɟ ɭɞɟɥɶɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ), (ɇɂɂ Ⱥɬɦɨɫɮɟɪɚ),  ɋɉɛ., 2015  
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ɩɨɫɬɚɧɨɜɥɟɧɢɟ ɉɪɚɜɢɬɟɥɶɫɬɜɚ ɊɎ ɨɬ 2 ɦɚɪɬɚ 2000 ɝ. N 183 (ɫ ɢɡɦɟɧɟɧɢɹɦɢ ɨɬ 14 
ɚɩɪɟɥɹ 2007 ɝ., 22 ɚɩɪɟɥɹ 2009 ɝ.), ɝ. Ɇɨɫɤɜɚ 
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273, ɝ.Ɇɨɫɤɜɚ 

16. Ɉɧɥɚɣɧ ɫɩɪɚɜɨɱɧɢɤ ɜɟɳɟɫɬɜ.[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]: ɛɚɡɚ ɞɚɧɧɵɯ 
ɫɨɞɟɪɠɢɬ ɩɟɪɟɱɟɧɶ ɢ ɤɨɞɵ ɜɟɳɟɫɬɜ, ɡɚɝɪɹɡɧɹɸɳɢɯ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ. – 
Ɇɨɫɤɜɚ, [199-]. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://voc.integral.ru/ 

17. Ɋɨɫɫɢɣɫɤɚɹ Ɏɟɞɟɪɚɰɢɹ. Ɂɚɤɨɧɵ. Ɂɚɤɨɧ ɨɛ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 
№7. // Ɋɨɫ. ɝɚɡ. – 2009.  
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ɐ.Ȼ. ɒɬɟɣɧɛɟɪɝ, Ʌ.ɋ. Ɉɬɥɟɜɚ, ɘ.Ⱥ. Ȼɨɜɚ, ɇ.ɂ. ɀɭɤɨɜ, Ƚ.ɂ. Ʉɨɧɚɲ. – 2-ɟ ɢɡɞ. 
ɩɟɪɟɪɚɛ. ɢ ɞɨɩ. – Ɇ.: Ʌɟɫɧ. ɩɪɨɦ., 1990. – 384ɫ. 
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ɉɊɂɅɈɀȿɇɂȿ Ⱥ 
 

Ɍɚɛɥɢɰɵ ɞɥɹ ɪɚɫɱɟɬɨɜ ɨɛɪɚɡɨɜɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ 
 
Ɍɚɛɥɢɰɚ Ⱥ1 – ɍɞɟɥɶɧɵɟ ɜɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɩɭɫɤɨɜɵɦɢ 
ɞɜɢɝɚɬɟɥɹɦɢ ɢ ɭɫɬɚɧɨɜɤɚɦɢ ɩɪɢ ɩɭɫɤɟ ɞɢɡɟɥɶɧɵɯ ɞɜɢɝɚɬɟɥɟɣ ɧɚ ȾɆ (mnik) 

Ʉɚɬɟɝɨɪɢɹ 
ɦɚɲɢɧ 

ɇɨɦɢɧɚɥɶɧɚɹ 
ɦɨɳɧɨɫɬɶ ɞɢɡɟɥɶɧɨɝɨ 

ɞɜɢɝɚɬɟɥɹ, ɤȼɬ 

ɍɞɟɥɶɧɵɟ ɜɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ, ɝ/ɦɢɧ 

ɋɈ ɋɇ NO2 SO2 Ɋbx 

1xx ɞɨ 20 - - - - - 
2 21-35 18,3 4,7 0,⋅ 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,⋅ 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 
 

Ɍɚɛɥɢɰɚ Ⱥ2 – ɍɞɟɥɶɧɵɟ ɜɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ȾɆ ɜ ɩɪɨɰɟɫɫɟ 
ɩɪɨɝɪɟɜɚ (mnpik) 

Ʉɚ
ɬɟ

ɝɨ
ɪɢ

ɹ  
ɦɚ

ɲ
ɢɧ

 

ɍɞɟɥɶɧɵɣ ɜɵɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ, ɝ/ɦɢɧ 
ɋɈ ɋɇ NO2 ɋ SO2 

ɉɟɪɢɨɞɵ ɝɨɞɚ 

ɬɟ
ɩɥ

ɵ
ɣ 

ɯɨ
ɥɨ

ɞɧ
ɵ

ɣ 

ɬɟ
ɩɥ

ɵ
ɣ 

ɯɨ
ɥɨ

ɞɧ
ɵ

ɣ 

ɬɟ
ɩɥ

ɵ
ɣ 

ɯɨ
ɥɨ

ɞɧ
ɵ

ɣ 

ɬɟ
ɩɥ

ɵ
ɣ 

ɯɨ
ɥɨ

ɞɧ
ɵ

ɣ 

ɬɟ
ɩɥ

ɵ
ɣ 

ɯɨ
ɥɨ

ɞɧ
ɵ

ɣ 

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. 
ȼɵɛɪɨɫɵ NO2 ɪɚɜɧɵ ɜɵɛɪɨɫɚɦ ɜ ɯɨɥɨɞɧɵɣ ɩɟɪɢɨɞ. 
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Ɍɚɛɥɢɰɚ Ⱥ3 - ɍɞɟɥɶɧɵɟ ɜɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ȾɆ ɜ ɩɪɨɰɟɫɫɟ 
ɞɜɢɠɟɧɢɹ ɩɨ ɬɟɪɪɢɬɨɪɢɢ ɩɪɟɞɩɪɢɹɬɢɹ (mgɜik) 

Ʉɚ
ɬɟ

ɝɨ
ɪɢ

ɹ 
ɦɚ

ɲ
ɢɧ

 
ɇ

ɨɦ
ɢɧ

ɚɥ
ɶɧ

ɚɹ
 ɦ

ɨɳ
ɧɨ

ɫɬ
ɶ 

ɞɢ
ɡɟ

ɥɶ
ɧɨ

ɝɨ
 ɞ

ɜɢ
ɝɚ

ɬɟ
ɥɹ

, 
ɤȼ

ɬ 

ɍɞɟɥɶɧɵɣ ɜɵɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ, ɝ/ɦɢɧ 
ɋɈ ɋɇ NɈ2 ɋ SO2 

ɉɟɪɢɨɞɵ ɝɨɞɚ 

ɬɟ
ɩɥ

ɵ
ɣ 

ɯɨ
ɥɨ

ɞɧ
ɵ

ɣ 

ɬɟ
ɩɥ

ɵ
ɣ 

ɯɨ
ɥɨ

ɞɧ
ɵ

ɣ 

ɬɟ
ɩɥ

ɵ
ɣ 

ɯɨ
ɥɨ

ɞɧ
ɵ

ɣ 

ɬɟ
ɩɥ

ɵ
ɣ 

ɯɨ
ɥɨ

ɞɧ
ɵ

ɣ 

ɬɟ
ɩɥ

ɵ
ɣ 

 

ɯɨ
ɥɨ

ɞɧ
ɵ

ɣ 

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. 

 
Ɍɚɛɥɢɰɚ Ⱥ4 - ɍɞɟɥɶɧɵɟ ɜɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɩɪɢ ɪɚɛɨɬɟ ɞɢɡɟɥɶɧɨɝɨ 
ɞɜɢɝɚɬɟɥɹ ɧɚ ɯɨɥɨɫɬɨɦ ɯɨɞɭ (mxɯiɤ) 

Ʉɚɬɟɝɨɪɢɹ  
ɞɜɢɝɚɬɟɥɹ 

ɇɨɦɢɧɚɥɶɧɚɹ 
ɦɨɳɧɨɫɬɶ  

ɞɜɢɝɚɬɟɥɹ, ɤȼɬ 

ɍɞɟɥɶɧɵɣ ɜɵɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ, ɝ/ɦɢɧ 

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 

 
 
 
 
 



116 
 

Ɍɚɛɥɢɰɚ Ⱥ5 - Ɂɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɨɜ k1, k2 ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɜɵɛɪɨɫɨɜ ɩɵɥɢ 

№ 
ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɦɚɬɟɪɢɚɥɚ 

ɉɥɨɬɧɨɫɬɶ 
ɦɚɬɟɪɢɚɥɚ, 

ɝ/ɫɦ3 

ȼɟɫɨɜɚɹ ɞɨɥɹ ɩɵɥɟɜɨɣ 
ɮɪɚɤɰɢɢ k1 ɜ ɦɚɬɟɪɢɚɥɟ 

Ⱦɨɥɹ ɩɵɥɢ, 
ɩɟɪɟɯɨɞɹɳɚɹ ɜ 

ɚɷɪɨɡɨɥɶ, k2 
1 Ɉɝɚɪɤɢ 3,9 0,04 0,03 
2 Ʉɥɢɧɤɟɪ 3,2 0,01 0,003 
3 ɐɟɦɟɧɬ 3,1 0,04 0,03 
4 ɂɡɜɟɫɬɧɹɤ ɤɚɪɶɟɪɧɵɣ 2,7 0,03 0,01 

5 
ɂɡɜɟɫɬɧɹɤ 

ɞɪɨɛɥɟɧɧɵɣ 
2,7 0,04 0,02 

6 Ɇɟɪɝɟɥɶ ɤɚɪɶɟɪɧɵɣ 2,7 0,03 0,01 
7 Ɇɟɪɝɟɥɶ ɞɪɨɛɥɟɧɧɵɣ 2,7 0,05 0,02 
8 ɂɡɜɟɫɬɶ ɤɨɦɨɜɚɹ 2,7 0,04 0,02 
9 ɂɡɜɟɫɬɶ ɦɨɥɨɬɚɹ 2,7 0,07 0,05 
10 Ƚɪɚɧɢɬ ɤɚɪɶɟɪɧɵɣ 2,8 0,01 0,003 
11 Ƚɪɚɧɢɬ ɞɪɨɛɥɟɧɧɵɣ 2,8 0,02 0,04 
12 Ɇɪɚɦɨɪ ɤɚɪɶɟɪɧɵɣ 2,8 0,02 0,01 
13 Ɇɪɚɦɨɪ ɞɪɨɛɥɟɧɧɵɣ 2,8 0,04 0,06 
14 Ɇɟɥ 2,7 0,05 0,07 
15 Ƚɢɩɫ ɤɚɪɶɟɪɧɵɣ 2,6 0,03 0,02 
16 Ƚɢɩɫ ɦɨɥɨɬɵɣ 2,6 0,08 0,04 
17 Ⱦɨɥɨɦɢɬ ɤɚɪɶɟɪɧɵɣ 2,7 0,03 0,01 
18 Ⱦɨɥɨɦɢɬ ɞɪɨɛɥɟɧɧɵɣ 2,7 0,05 0,02 
19 Ɉɩɨɤɚ 2,65 0,03 0,01 
20 ɉɟɝɦɚɬɢɬ 2,6 0,04 0,04 
21 Ƚɧɟɣɫ 2,9 0,05 0,02 
22 Ʉɚɨɥɢɧ 2,7 0,06 0,04 
23 ɇɟɮɟɥɢɧ 2,7 0,06 0,02 
24 Ƚɥɢɧɚ 2,7 0,05 0,02 
25 ɉɟɫɨɤ 2,6 0,05 0,03 
26 ɉɟɫɱɚɧɢɤ 2,65 0,04 0,01 
27 ɋɥɸɞɚ 2,8 0,02 0,01 
28 ɉɨɥɟɜɨɣ ɲɩɚɬ 2,5 0,07 0,01 
29 ɒɥɚɤ 2,5-3,0 0,05 0,02 
30 Ⱦɢɨɪɢɬ 2,8 0,03 0,06 
31 ɉɨɪɮɢɪɨɢɞɵ 2,7 0,03 0,07 
32 Ƚɪɚɮɢɬ 2,2-2,7 0,03 0,04 
33 ɍɝɨɥɶ 1,3 0,03 0,02 
34 Ɂɨɥɚ 2,5 0,06 0,04 
35 Ⱦɢɚɬɨɦɢɬ 2,3 0,03 0,02 
36 ɉɟɪɥɢɬ ɤɚɪɶɟɪɧɵɣ 2,4 0,04 0,01 

37 
ɉɟɪɥɢɬ ɝɨɬɨɜɚɹ 

ɩɪɨɞɭɤɰɢɹ 
2,4 0,04 0,06 
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Ɍɚɛɥɢɰɚ Ⱥ6 - Ɂɚɜɢɫɢɦɨɫɬɶ ɜɟɥɢɱɢɧɵ k3 ɨɬ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ  
ɋɤɨɪɨɫɬɶ ɜɟɬɪɚ, ɦ/ɫ Ɂɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ Ʉ3 

ɞɨ 2 1.0 
2-5 1,2 
5-7 1.4 
7-10 1,7 
10-12 2,0 - 
12-14 2,3 
14-16 2,6 
16-18 2,8 

18 ɢ ɜɵɲɟ 3,0 
ɉɪɢɦɟɱɚɧɢɟ: Ɋɚɫɱɟɬɵ ɡɚɝɪɹɡɧɟɧɢɹ ɚɬɦɨɫɮɟɪɵ ɩɪɨɜɨɞɹɬɫɹ ɩɪɢ ɩɪɨɢɡɜɨɥɶɧɨɦ 
ɧɚɛɨɪɟ ɫɤɨɪɨɫɬɟɣ ɨɬ U=0,5 ɦ/ɫ ɞɨ U=U* (ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ 95% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ).  
 
Ɍɚɛɥɢɰɚ Ⱥ7 -Ɂɚɜɢɫɢɦɨɫɬɶ ɜɟɥɢɱɢɧɵ k4 ɨɬ ɦɟɫɬɧɵɯ ɭɫɥɨɜɢɣ 

Ɇɟɫɬɧɵɟ 
ɭɫɥɨɜɢɹ 

k4 

ɉɪɢ ɯɪɚɧɟɧɢɢ ɢ 
ɩɟɪɟɫɵɩɤɟ ɉɆ* 
ɛɟɡ ɩɪɢɦɟɧɟɧɢɹ 

ɡɚɝɪɭɡɨɱɧɨɝɨ 
ɪɭɤɚɜɚ 

ɉɪɢ ɩɟɪɟɫɵɩɤɟ 
ɉɆ* ɫ 

ɩɪɢɦɟɧɟɧɢɟɦ 
ɡɚɝɪɭɡɨɱɧɨɝɨ 

ɪɭɤɚɜɚ 

ɉɪɢ ɯɪɚɧɟɧɢɢ ɢ 
ɩɟɪɟɫɵɩɤɟ ɭɝɥɹ 

ɜ ɤɚɪɶɟɪɟ ɛɟɡ 
ɩɪɢɦɟɧɟɧɢɹ 
ɡɚɝɪɭɡɨɱɧɨɝɨ 

ɪɭɤɚɜɚ 

ɉɪɢ ɩɟɪɟɫɵɩɤɟ 
ɭɝɥɹ ɜ ɤɚɪɶɟɪɟ ɫ 

ɩɪɢɦɟɧɟɧɢɟɦ 
ɡɚɝɪɭɡɨɱɧɨɝɨ 

ɪɭɤɚɜɚ 

ɋɤɥɚɞɵ, 
ɯɪɚɧɢɥɢɳɚ 
ɨɬɤɪɵɬɵɟ 
ɚ) ɫ 4-ɯ ɫɬɨɪɨɧ 

1,0 0,01 1,0 0,2 

ɛ) ɫ 3-ɯ ɫɬɨɪɨɧ 0,5 0,005 0,8 0,16 
ɜ) ɫ 2-ɯ ɫɬɨɪɨɧ 
ɩɨɥɧɨɫɬɶɸ ɢ ɫ 
2-ɯ ɫɬɨɪɨɧ 
ɱɚɫɬɢɱɧɨ 

0,3 0,003 0,6 0,12 

ɝ) ɫ 2-ɯ ɫɬɨɪɨɧ 0,2 0,002 0,5 0,1 
ɞ) ɫ 1-ɣ 
ɫɬɨɪɨɧɵ 

0,1 0,001 0,1 0,02 

ɠ) ɡɚɤɪɵɬ ɫ 4-ɯ 
ɫɬɨɪɨɧ ** 

0,005 0,00005 0,1 0,02 

* ɉɆ - ɩɵɥɹɳɢɟ ɦɚɬɟɪɢɚɥɵ; 
** ɩɪɢ ɩɟɪɟɜɨɞɟ ɧɟɨɪɝɚɧɢɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɭɡɥɚ ɩɟɪɟɫɵɩɤɢ ɜ 
ɨɪɝɚɧɢɡɨɜɚɧɧɵɟ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɚɫɩɢɪɚɰɢɢ ɫɱɢɬɚɬɶ ɜɵɛɪɨɫ ɩɵɥɢ ɜ ɚɬɦɨɫɮɟɪɭ 
ɞɨ 30% ɨɬ ɟɝɨ ɧɨɪɦɚɬɢɜɧɨɝɨ ɩɨɤɚɡɚɬɟɥɹ ɩɪɢ ɚɫɩɢɪɚɰɢɢ ɭɡɥɚ. 
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Ɍɚɛɥɢɰɚ Ⱥ8 - Ɂɚɜɢɫɢɦɨɫɬɶ ɜɟɥɢɱɢɧɵ K5 ɨɬ ɜɥɚɠɧɨɫɬɢ ɦɚɬɟɪɢɚɥɨɜ 
ȼɥɚɠɧɨɫɬɶ ɦɚɬɟɪɢɚɥɨɜ, % * Ʉ5 Ʉ5 (ɞɥɹ ɭɝɥɹ ɜ ɤɚɪɶɟɪɟ) 

0-0,5 1,0 2,0 
ɞɨ 1,0 0,9 1,5 
ɞɨ 3,0 0,8 1.3 
ɞɨ 5,0 0,7 1,2 
ɞɨ 7,0 0,6 1,0 
ɞɨ 8,0 0,4 0,7 
ɞɨ 9,0 0,2 0,3 
ɞɨ 10,0 0,1 0,2 

ɋɜɵɲɟ 10 0,01 0,1 
* ɩɪɢ ɫɬɚɬɢɱɟɫɤɨɦ ɯɪɚɧɟɧɢɢ ɢ ɩɟɪɟɫɵɩɤɟ ɩɟɫɤɚ ɜɥɚɠɧɨɫɬɶɸ 3 % ɢ ɛɨɥɟɟ - 
ɜɵɛɪɨɫɵ ɫɱɢɬɚɬɶ ɪɚɜɧɵɦɢ 0. Ⱦɥɹ ɞɪɭɝɢɯ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɜɵɛɪɨɫɵ 
ɫɱɢɬɚɬɶ ɪɚɜɧɵɦɢ 0 ɩɪɢ ɜɥɚɠɧɨɫɬɢ ɫɜɵɲɟ 20 %. 
 
Ɍɚɛɥɢɰɚ Ⱥ9 - Ɂɚɜɢɫɢɦɨɫɬɶ ɜɟɥɢɱɢɧɵ Ʉ7 ɨɬ ɤɪɭɩɧɨɫɬɢ ɦɚɬɟɪɢɚɥɨɜ 

Ɋɚɡɦɟɪ ɤɭɫɤɚ, ɦɦ Ʉ7 
500 ɢ ɛɨɥɟɟ 0,1 

500-100 0,2 
100-50 0,4 
50-10 0,5 
10-5 0,6 
5-3 0,7 
3-1 0,8 
1 1,0 

 
Ɍɚɛɥɢɰɚ Ⱥ10 - Ɂɚɜɢɫɢɦɨɫɬɶ ɜɟɥɢɱɢɧɵ Ʉ8 ɨɬ ɬɢɩɚ ɝɪɟɣɮɟɪɚ ɢ ɪɨɞɚ 
ɩɟɪɟɝɪɭɠɚɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ 

№ 
ɩ/ɩ 

Ƚɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ 
ɤɪɚɧɚ, ɬ 

Ɍɢɩ 
ɝɪɟɣɮɟɪɚ 

ȼɟɥɢɱɢɧɚ ɤɨɷɮɮɢɰɢɟɧɬɚ Ʉ8 ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɩɟɪɟɝɪɭɠɚɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ 

ɓɟɛɟɧɶ ɩɟɫɨɤ ɉȽɋ 

1 5 2583ȼ 0,898 0,427 0,6 
2 5 2583 0,898 0,427 0,6 
3 5 3089Ⱥ 0,744 0,338 0,52 
4 10 2872ȼ 0,41 0,21 0,3 
5 10 3292ȼ 0,41 0,21 0,3 
6 10 3383Ȼ 0,362 0,184 0,286 
7 10 3555Ⱥ 0,413 0,21 0,3 
8 10 3555ȼ 0,39 0,22 0,32 
9 15 2374Ƚ 0,292 0,14 0,21 
10 15 2587Ƚ 0,271 0,166 0,215 
11 16 3319Ⱥ 0,231 0,14 0,182 
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Ɍɚɛɥɢɰɚ Ⱥ11 -Ɂɚɜɢɫɢɦɨɫɬɶ ɜɟɥɢɱɢɧɵ ȼ ɨɬ ɜɵɫɨɬɵ ɩɟɪɟɫɵɩɤɢ 
ȼɵɫɨɬɚ ɩɚɞɟɧɢɹ ɦɚɬɟɪɢɚɥɚ, ɦ ȼ 

0,5 0,4 
1,0 0,5 
1,5 0,6 
2,0 0,7 
4,0 1,0 
6,0 1,5 
8,0 2,0 
10,0 2,5 

 
Ɍɚɛɥɢɰɚ Ⱥ12 – ɍɞɟɥɶɧɨɟ ɜɵɞɟɥɟɧɢɟ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ (ɝ/ɤɝ) 

ɋɨɞɟɪɠɚɧɢɟ ɮɨɪɦɚɥɶɞɟɝɢɞɚ 
(ɢɥɢ ɚɦɦɢɚɤɚ) ɜ ɫɦɨɥɟ, % 

Ɏɨɪɦɚɥɶɞɟɝɢɞ Ⱥɦɦɢɚɤ 

0,3 
0,5 
1,0 
1,2 

1,2 
2,0 
4,0 
4,81 

- 
- 

1,88 
2,1 

 
Ɍɚɛɥɢɰɚ Ⱥ13 – ɋɨɞɟɪɠɚɧɢɟ ɫɜɨɛɨɞɧɨɝɨ ɮɟɧɨɥɚ, ɮɨɪɦɚɥɶɞɟɝɢɥɚ, ɚɰɟɬɨɧɚ ɜ 
ɤɥɟɟɜɵɯ ɦɚɬɟɪɢɚɥɚɯ, ɩɪɢɦɟɧɹɟɦɵɯ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟ Ⱦɋɉ, ɮɚɧɟɪɵ, ɦɟɛɟɥɢ, 
ɫɬɨɥɹɪɧɨ-ɫɬɪɨɢɬɟɥɶɧɵɯ ɢɡɞɟɥɢɣ 

Ɇɚɪɤɚ 
Ɇɚɫɫɨɜɚɹ ɞɨɥɹ, % 

ɋɜɛɨɞɧɨɝɨ 
ɮɨɪɦɚɥɶɞɟɝɢɞɚ 

ɋɜɨɛɨɞɧɨɝɨ 
ɮɟɧɨɥɚ 

Ⱥɰɟɬɨɧɚ 

Ʉɚɪɛɚɦɢɞɨɮɨɪɦɚɥɶɞɟɝɢɞɧɚɹ 
ɫɦɨɥɚ ɄɎ-ɆɌ-15 

0,3 - - 

 
Ɍɚɛɥɢɰɚ Ⱥ14 – ɉɵɥɟɨɛɪɚɡɨɜɚɧɢɟ ɩɪɢ ɦɟɯɚɧɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɟ ɞɪɟɜɟɫɢɧɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɛɨɪɭɞɨɜɚɧɢɹ 

ȼɢɞ 
ɨɬɯɨɞɨ

ɜ 

Ɇɚɤɫɢɦɚɥɶɧɵ
ɣ ɜɵɯɨɞ (ɦ3/ɱ) 
ɩɵɥɢ (200 ɦɤɦ 

ɢ ɦɟɧɟɟ) 

Ɇɚɤɫɢɦɚɥɶɧɵ
ɣ ɜɵɯɨɞ (ɤɝ/ɱ) 
ɩɵɥɢ (ɪɚɫɱɟɬ ɚ 

ɫɭɯɭɸ 
ɞɪɟɜɟɫɢɧɭ ɩɪɢ 
ɩɥɨɬɧɨɫɬɢ 650 

ɤɝ/ɦ3) 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɨɛɴɟɦ 

ɨɬɫɚɫɵɜɚɟɦɨɝɨ 
ɜɨɡɞɭɯɚ, ɦ3/ɱ 

ɉɪɢɦɟɱɚɧɢɟ 

ɒɥɢɮɨɜɚɥɶ-
ɧɵɣ ɫɬɚɧɨɤ 

ɉɵɥɶ - 3,1   

ɋɬɚɧɨɤ 
ɮɨɪɦɚɬɧɨ-
ɨɛɪɟɡɧɨɣ 

ɬɪɟɯɩɢɥɶɧɵɣ 

ɉɵɥɶ 0,0073 4,745 2520* 
* - ɨɛɳɟɟ ɨɬ 

ɫɬɚɧɤɚ 

ɋɬɚɧɨɤ 
ɜɟɪɬɢɤɚɥɶɧɵɣ 
ɫɜɟɪɥɢɥɶɧɨ-

ɩɚɡɨɜɵɣ 

ɉɵɥɶ 0,00312 2,028 150  
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Ɍɚɛɥɢɰɚ Ⱥ15 – ɍɞɟɥɶɧɵɟ ɜɵɛɪɨɫɵ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɨɬ 
ɩɪɨɢɡɜɨɞɫɬɜ ɩɨ ɩɟɪɟɪɚɛɨɬɤɟ ɩɥɚɫɬɦɚɫɫ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ 

ɨɩɟɪɚɰɢɢ 

ɉɟɪɟɪɚɛɚɬɵɜɚɟɦɵɣ 
ɦɚɬɟɪɢɚɥ 

ȼɵɞɟɥɹɸɳɢɟɫɹ ɜɪɟɞɧɵɟ ɜɟɳɟɫɬɜɚ 

ɧɚɢɦɟɧɨɜɚɧɢɟ 
ɩɨɤɚɡɚɬɟɥɶ 
ɭɞɟɥɶɧɵɯ 

ɜɵɛɪɨɫɨɜ, ɝ/ɤɝ 

ɉɥɚɜɥɟɧɢɟ 
ɩɨɥɢɦɟɪɧɵɯ 

ɦɚɬɟɪɢɚɥɨɜ ɩɟɪɟɞ 
ɞɚɥɶɧɟɣɲɟɣ 
ɨɛɪɚɛɨɬɤɨɣ 

Ɏɟɧɨɩɥɚɫɬ ɧɚ ɨɫɧɨɜɟ 
ɫɦɨɥɵ ɋɎ 010 

Ɏɟɧɨɥ 0,50 

Ɏɟɧɨɩɥɚɫɬ ɧɚ ɨɫɧɨɜɟ 
ɫɦɨɥɵ ɋɎ 337 

Ɏɟɧɨɥ 0,70 

Ɏɟɧɨɩɥɚɫɬ ɧɚ ɨɫɧɨɜɟ 
ɫɦɨɥɵ ɋɎ 330 

Ɏɟɧɨɥ 1,00 

Ɏɟɧɨɩɥɚɫɬ ɧɚ ɨɫɧɨɜɟ 
ɫɦɨɥɵ ɋɎ 342 (ɤɪɨɦɟ ɋɉ) Ɏɟɧɨɥ 2,00 

Ɏɟɧɨɩɥɚɫɬ ɧɚ ɨɫɧɨɜɟ 
ɫɦɨɥɵ ɋɎ 342, ɬɢɩ ɋɉ 

Ɏɟɧɨɥ 0,80 

ɉɨɥɢɷɬɢɥɟɧɬɟɪɟɮɬɚɥɚɬ 

Ⱦɢɦɟɬɢɥɬɟɪɟɮɬɚɥɚɬ 0,003 
ɍɝɥɟɪɨɞ ɨɤɫɢɞ 0,80 

ɗɬɚɧɨɜɚɹ ɤɢɫɥɨɬɚ 0,70 
Ɏɨɪɦɚɥɶɞɟɝɢɞ 0,045 

ɉɪɟɞɜɚɪɢɬɟɥɶɧɵɣ 
ɩɨɞɨɝɪɟɜ 

ɪɟɚɤɬɨɩɥɚɫɬɨɜ ɜ 
ɭɫɬɚɧɨɜɤɚɯ Ɍȼ4 

Ɏɟɧɨɩɥɚɫɬ ɧɚ ɨɫɧɨɜɟ 
ɫɦɨɥɵ ɋɎ 090 

Ɏɟɧɨɥ 0,15 

Ɏɟɧɨɩɥɚɫɬ ɧɚ ɨɫɧɨɜɟ 
ɫɦɨɥɵ ɋɎ 010 

Ɏɟɧɨɥ 0,20 

Ɏɟɧɨɩɥɚɫɬ ɧɚ ɨɫɧɨɜɟ 
ɫɦɨɥɵ ɋɎ 337 

Ɏɟɧɨɥ 0,25 

Ɏɟɧɨɩɥɚɫɬ ɧɚ ɨɫɧɨɜɟ 
ɫɦɨɥɵ ɋɎ 330 

Ɏɟɧɨɥ 0,40 

Ɍɚɛɥɟɬɢɪɨɜɚɧɢɟ 
ɩɪɟɫɫɦɚɬɟɪɢɚɥɨɜ 
ɪɨɬɚɰɢɨɧɧɵɦɢ 

ɦɚɲɢɧɚɦɢ 

ɉɨɪɨɲɤɢ ɮɟɧɨɩɥɚɫɬɨɜ ɢ 
ɚɦɢɧɨɩɥɚɫɬɨɜ 

ɉɵɥɶ ɮɟɧɨɩɥɚɫɬɨɜ 
ɢ ɚɦɢɧɨɩɥɚɫɬɨɜ 

9,00 

ɋɭɲɤɚ 
ɬɟɪɦɨɩɥɚɫɬɢɱɧɵɯ 
ɦɚɬɟɪɢɚɥɨɜ ɩɟɪɟɞ 

ɥɢɬɶɟɦ ɩɨɞ ɞɚɜɥɟɧɢɟɦ 

ɉɨɥɢɚɦɢɞ 
ɫɬɟɤɥɨɧɚɩɨɥɧɟɧɧɵɣ 

Ⱥɦɦɢɚɤ 0,20 
ɍɝɥɟɪɨɞ ɨɤɫɢɞ 0,10 

ɉɨɥɢɷɬɢɥɟɧɬɟɪɟɮɬɚɥɚɬ 
ɗɬɚɧɨɜɚɹ ɤɢɫɥɨɬɚ 0,03 

ɍɝɥɟɪɨɞ ɨɤɫɢɞ 0,08 
ɋɎȾ Ɏɨɪɦɚɥɶɞɟɝɢɞ 0,050 

ɗɬɪɨɥ 
Ⱦɢɛɭɬɢɥɛɟɧɡɨɥ-1,2-

ɞɢɤɚɪɛɨɧɚɬ 
0,040 

ɉɨɥɢɫɬɢɪɨɥ 
ɗɬɟɧɢɥɛɟɧɡɨɥ(ɫɬɢɪ

ɨɥ) 0,030 

Ʌɢɬɶɟ ɩɨɞ ɞɚɜɥɟɧɢɟɦ 
ɬɟɪɦɨɩɥɚɫɬɨɜ 

ɉɨɥɢɷɬɢɥɟɧɬɟɪɟɮɬɚɥɚɬ 

Ɉɪɝɚɧɢɱɟɫɤɢɟ 
ɤɢɫɥɨɬɵ ɜ 

ɩɟɪɟɫɱɟɬɟ ɧɚ 
ɭɤɫɭɫɧɭɸ 

ɍɝɥɟɪɨɞɚ ɨɤɫɢɞ (II ) 
Ɏɨɪɦɚɥɶɞɟɝɢɞ 

Ⱦɢɦɟɬɢɥɬɟɪɟɮɬɚɥɚɬ 

0,40 
 

0,80 
0,035 
0,001 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ Ⱥ15 

ɉɪɟɞɜɚɪɢɬɟɥɶɧɵɣ 
ɩɨɞɨɝɪɟɜ ɪɟɚɤɬɨɩɥɚɫɬɨɜ 

ɜ ɭɫɬɚɧɨɜɤɚɯ Ɍȼ4 

Ɏɟɧɨɩɥɚɫɬ ɧɚ ɨɫɧɨɜɟ 
ɫɦɨɥɵ ɋɎ 090 

Ɏɟɧɨɥ 0,15 

Ɏɟɧɨɩɥɚɫɬ ɧɚ ɨɫɧɨɜɟ 
ɫɦɨɥɵ ɋɎ 010 

Ɏɟɧɨɥ 0,20 

Ɏɟɧɨɩɥɚɫɬ ɧɚ ɨɫɧɨɜɟ 
ɫɦɨɥɵ ɋɎ 337 

Ɏɟɧɨɥ 0,25 

Ɏɟɧɨɩɥɚɫɬ ɧɚ ɨɫɧɨɜɟ 
ɫɦɨɥɵ ɋɎ 330 

Ɏɟɧɨɥ 0,40 

Ɍɚɛɥɟɬɢɪɨɜɚɧɢɟ 
ɩɪɟɫɫɦɚɬɟɪɢɚɥɨɜ 
ɪɨɬɚɰɢɨɧɧɵɦɢ 

ɦɚɲɢɧɚɦɢ 

ɉɨɪɨɲɤɢ ɮɟɧɨɩɥɚɫɬɨɜ ɢ 
ɚɦɢɧɨɩɥɚɫɬɨɜ 

ɉɵɥɶ ɮɟɧɨɩɥɚɫɬɨɜ ɢ 
ɚɦɢɧɨɩɥɚɫɬɨɜ 

9,00 

ɋɭɲɤɚ ɬɟɪɦɨɩɥɚɫɬɢɱɧɵɯ 
ɦɚɬɟɪɢɚɥɨɜ ɩɟɪɟɞ 

ɥɢɬɶɟɦ ɩɨɞ ɞɚɜɥɟɧɢɟɦ 

ɉɨɥɢɚɦɢɞ 
ɫɬɟɤɥɨɧɚɩɨɥɧɟɧɧɵɣ 

Ⱥɦɦɢɚɤ 0,20 
ɍɝɥɟɪɨɞ ɨɤɫɢɞ 0,10 

ɉɨɥɢɷɬɢɥɟɧɬɟɪɟɮɬɚɥɚɬ 
ɗɬɚɧɨɜɚɹ ɤɢɫɥɨɬɚ 0,03 

ɍɝɥɟɪɨɞ ɨɤɫɢɞ 0,08 

ɋɎȾ Ɏɨɪɦɚɥɶɞɟɝɢɞ 
0,05

0 

ɗɬɪɨɥ 
Ⱦɢɛɭɬɢɥɛɟɧɡɨɥ-1,2-

ɞɢɤɚɪɛɨɧɚɬ 
0,04

0 

ɉɨɥɢɫɬɢɪɨɥ ɗɬɟɧɢɥɛɟɧɡɨɥ(ɫɬɢɪɨɥ) 0,03
0 

Ʌɢɬɶɟ ɩɨɞ ɞɚɜɥɟɧɢɟɦ 
ɬɟɪɦɨɩɥɚɫɬɨɜ 

ɉɨɥɢɷɬɢɥɟɧɬɟɪɟɮɬɚɥɚɬ 

Ɉɪɝɚɧɢɱɟɫɤɢɟ ɤɢɫɥɨɬɵ ɜ 
ɩɟɪɟɫɱɟɬɟ ɧɚ ɭɤɫɭɫɧɭɸ 

ɍɝɥɟɪɨɞɚ ɨɤɫɢɞ (II ) 
Ɏɨɪɦɚɥɶɞɟɝɢɞ 

Ⱦɢɦɟɬɢɥɬɟɪɟɮɬɚɥɚɬ 

0,40 
 

0,80 
0,03

5 
0,00

1 

ɉɨɥɢɩɪɨɩɢɥɟɧ 
Ɉɪɝɚɧɢɱɟɫɤɢɟ ɤɢɫɥɨɬɵ ɜ 
ɩɟɪɟɫɱɟɬɟ ɧɚ ɭɤɫɭɫɧɭɸ 

ɍɝɥɟɪɨɞɚ ɨɤɫɢɞ (II ) 

1,50 
1,00 

ɉɨɥɢɫɬɢɪɨɥ ɋɬɢɪɨɥ 0,30 

ɋɨɩɨɥɢɦɟɪɵ ɫɬɢɪɨɥɚ ɋɬɢɪɨɥ 0,10 

ɉɨɥɢɚɦɢɞɵ 
Ⱥɦɦɢɚɤ 

ɍɝɥɟɪɨɞɚ ɨɤɫɢɞ (II ) 
2,00 
1,00 

ɗɬɪɨɥɵ (ɩɥɚɫɬɢɤ ȺȻɋ) Ⱦɢɛɭɬɢɥɮɬɚɥɚɬ 0,40 

ɉȼɏɋ-70-59Ɇ ȼɢɧɢɥɯɥɨɪɢɞ 0,01 

Ⱦɢɮɥɨɧ Ɏɟɧɨɥ 0,10 

ɉɨɥɢɦɟɬɢɥɥɢɬɚɤɪɢɥɚɤɬ Ɇɟɬɢɥɦɟɬɚɤɪɢɥɚɬ 0,50 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ Ⱥ15 

ɗɤɫɬɪɭɡɢɹ ɪɭɤɚɜɧɨɣ 
ɩɥɟɧɤɢ 

ɉɨɥɢɷɬɢɥɟɧ 

Ɉɪɝɚɧɢɱɟɫɤɢɟ ɤɢɫɥɨɬɵ 
ɜ ɩɟɪɟɫɱɟɬɟ ɧɚ 

ɭɤɫɭɫɧɭɸ 
ɍɝɥɟɪɨɞɚ ɨɤɫɢɞ (II ) 

0,35 
 

0,50 

ɗɤɫɬɪɭɡɢɹ ɬɭɛ 

ɉɨɥɢɷɬɢɥɟɧ 

Ɉɪɝɚɧɢɱɟɫɤɢɟ ɤɢɫɥɨɬɵ 
ɜ ɩɟɪɟɫɱɟɬɟ ɧɚ 

ɭɤɫɭɫɧɭɸ 
ɍɝɥɟɪɨɞɚ ɨɤɫɢɞ (II ) 

0,50 
 

0,25 

ɉȼɏ ɛɥɨɱɧɵɣ ɫ 
ɞɨɛɚɜɤɨɣ ɫɜɢɧɰɚ (9 

ɜɟɫɨɜɵɯ ɱɚɫɬɟɣ) 

ȼɢɧɢɥɯɥɨɪɢɞ 
ɋɜɢɧɟɰ 

ɍɝɥɟɪɨɞɚ ɨɤɫɢɞ (II ) 

0,02 
0,01 
0,50 

ɗɤɫɬɪɭɡɢɹ ɥɢɫɬɚ ɉɨɥɢɫɬɢɪɨɥ 
ɋɬɢɪɨɥ 

ɍɝɥɟɪɨɞɚ ɨɤɫɢɞ (II ) 
0,42 
0,30 

ɉɪɨɢɡɜɨɞɫɬɜɨ 
ɜɵɞɭɜɧɵɯ ɢɡɞɟɥɢɣ 

ɉɨɥɢɷɬɢɥɟɧɬɟɪɟɮɬɚɥɚɬ 
ɗɬɚɧɨɜɚɹ ɤɢɫɥɨɬɚ 

ɍɝɥɟɪɨɞɚ ɨɤɫɢɞ (II ) 
0,40 
0,80 

Ƚɪɚɧɭɥɢɪɨɜɚɧɢɟ ɧɚ 
ɛɚɡɟ ɷɤɫɬɪɭɞɟɪɨɜ 

ɉɨɥɢɷɬɢɥɟɧ ɢ ɩɪɨɩɢɥɟɧ 

Ɉɪɝɚɧɢɱɟɫɤɢɟ ɤɢɫɥɨɬɵ 
ɜ ɩɟɪɟɫɱɟɬɟ ɧɚ 

ɭɤɫɭɫɧɭɸ 
ɍɝɥɟɪɨɞɚ ɨɤɫɢɞ (II ) 

0,30 
 

0,20 

ɉɨɥɢɫɬɢɪɨɥ ɢ 
ɫɨɩɨɥɢɦɟɪɵ ɫɬɢɪɨɥɚ 

ɋɬɢɪɨɥ 0,05 

ɉȼɏ ȼɢɧɢɥɯɥɨɪɢɞ 0,02 
ɉɨɥɢɚɦɢɞɵ, ɷɬɪɨɥɵ, 

ɞɢɮɥɨɧ 
ɍɝɥɟɪɨɞɚ ɨɤɫɢɞ (II ) 0,50 

Ɋɚɫɬɚɪɢɜɚɧɢɟ ɫɵɪɶɹ Ɍɟɪɦɨɩɥɚɫɬɵ ɉɵɥɶ ɬɟɪɦɨɩɥɚɫɬɨɜ 1,00 
Ⱦɪɨɛɥɟɧɢɟ ɨɬɯɨɞɨɜ 

ɧɚ ɪɨɬɨɪɧɵɯ 
ɢɡɦɟɥɶɱɢɬɟɥɹɯ 

Ɍɟɪɦɨɩɥɚɫɬɵ ɉɵɥɶ ɬɟɪɦɨɩɥɚɫɬɨɜ 0,70 

 
Ɍɚɛɥɢɰɚ Ⱥ16 – ɍɞɟɥɶɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɜɵɞɟɥɟɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɩɪɢ 
ɪɟɡɤɟ ɦɟɬɚɥɥɨɜ ɢ ɫɩɥɚɜɨɜ (ɧɚ ɞɥɢɧɭ ɪɟɡɚ, ɝ/ɦ; ɧɚ ɟɞɢɧɢɰɭ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɝ/ɱ) 

Ɇ
ɟɬ

ɚɥ
ɥ 

Ɍɨ
ɥɳ

ɢɧ
ɚ 

ɪɚ
ɡɪ

ɟɡ
ɚɟ

ɦɵ
ɯ 

ɥɢ
ɫɬ

ɨɜ
, 

ɦɦ
 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɢ ɭɞɟɥɶɧɵɟ ɤɨɥɢɱɟɫɬɜɚ ɜɵɞɟɥɹɟɦɵɯ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ 

ɋɜɚɪɨɱɧɵɣ 
ɚɷɪɨɡɨɥɶ 

ȼ ɬɨɦ ɱɢɫɥɟ Ɉɤɫɢɞ 
ɭɝɥɟɪɨɞɚ 

Ⱦɢɨɤɫɢɞ ɚɡɨɬɚ 

ɇɚɢɦɟɧɨɜɚɧɢ
ɟ ɜɟɳɟɫɬɜɚ 

Ʉɨɥɢɱɟɫɬɜɨ 

ɝ/ɦ ɝ/ɱ ɝ/ɦ ɝ/ɱ ɝ/ɦ ɝ/ɱ ɝ/ɦ ɝ/ɱ 

ɋɬ
ɚɥ

ɶ 
 

5 2,25 74,0 
ɋɨɟɞ. 
ɦɚɪɝɚɧɰɚ 

0,04 1,1 1,50 49,5 1,18 39,0 

Ɉɤɫɢɞ ɠɟɥɟɡɚ 2,21 72,9 - - - - 

10 4,50 131,0 
ɋɨɟɞ. 
ɦɚɪɝɚɧɰɚ 

0,06 1,9 2,18 63,4 2,20 64,1 

Ɉɤɫɢɞ ɠɟɥɟɡɚ 4,46 129,1 - - - - 

20 9,00 200,0 
ɋɨɟɞ. 
ɦɚɪɝɚɧɰɚ 

0,13 3,0 2,93 65,0 2,40 53,2 

Ɉɤɫɢɞ ɠɟɥɟɡɚ 8,87 197,0 - - - - 
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Ɍɚɛɥɢɰɚ  Ⱥ17 – ɍɞɟɥɶɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɩɪɢ ɫɜɚɪɨɱɧɵɯ 
ɪɚɛɨɬɚɯ. 

ȼɵɞɟɥɹɸɳɟɟɫɹ ɡɚɝɪɹɡɧɹɸɳɟɟ ɜɟɳɟɫɬɜɨ, ɟɝɨ ɤɨɞ ɍɞɟɥɶɧɵɟ ɜɵɞɟɥɟɧɢɹ, qi(ɝ/ɤɝ) 

ɀɟɥɟɡɚ ɨɤɫɢɞ (0123) 10,69 

Ɇɚɪɝɚɧɟɰ (0143) 0,92 

ɉɵɥɶ ɧɟɨɪɝɚɧɢɱɟɫɤɚɹ ɫ ɫɨɞɟɪɠɚɧɢɟɦ SiO2 20-70% 
(2908) 

1,4 

Ɏɬɨɪɢɞɵ (0344) 3,3 

Ɏɬɨɪɢɫɬɵɣ ɜɨɞɨɪɨɞ (0342) 0,75 

Ⱦɢɨɤɫɢɞ ɚɡɨɬɚ (0301) 1,5 

Ɉɤɫɢɞ ɭɝɥɟɪɨɞɚ (0337) 13,3 

 
Ɍɚɛɥɢɰɚ Ⱥ18 – ɋɨɫɬɚɜ ɥɚɤɨɤɪɚɫɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ 

ȼɢɞ Ɇɚɪɤɚ 
Ⱦɨɥɹ ɥɟɬɭɱɟɣ ɱɚɫɬɢ 
(ɪɚɫɬɜɨɪɢɬɟɥɹ), % 

ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɋɨɞɟɪɠɚɧɢɟ 
ɤɨɦɩɨɧɟɧɬɨɜ ɜ 

ɥɟɬɭɱɟɣ ɱɚɫɬɢ ɅɄɆ, 
% 

Ƚɪɭɧɬ-
ɷɦɚɥɶ 

Ⱥɋ-1154 47 

ɭɚɣɬ-ɫɩɢɪɢɬ 5 

ɤɫɢɥɨɥ 85 

ɫɨɥɶɜɟɧɬ 10 

 
Ɍɚɛɥɢɰɚ Ⱥ19 – ȼɵɞɟɥɟɧɢɟ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɩɪɢ ɧɚɧɟɫɟɧɢɢ 
ɥɚɤɨɤɪɚɫɨɱɧɵɯ ɩɨɤɪɵɬɢɣ 

ɋɩɨɫɨɛ ɨɤɪɚɫɤɢ 

Ⱦɨɥɹ ɚɷɪɨɡɨɥɹ ɩɪɢ 
ɨɤɪɚɫɤɟ, % 

ɉɚɪɵ ɪɚɫɬɜɨɪɢɬɟɥɹ, % (ɨɬ ɨɛɳɟɝɨ 
ɫɨɞɟɪɠɚɧɢɹ ɪɚɫɬɜɨɪɢɬɟɥɹ ɜ ɤɪɚɫɤɟ) 

ɩɪɢ ɨɤɪɚɫɤɟ а  ɩɪɢ ɨɤɪɚɫɤɟ '
ɪ  ɩɪɢ ɫɭɲɤɟ ''

ɪ  

Ȼɟɡɜɨɡɞɭɲɧɵɣ 2,5 23 77 
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Ɍɚɛɥɢɰɚ Ⱥ20 –  ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɬɨɩɨɤ ɤɨɬɥɨɜ ɦɚɥɨɣ ɦɨɳɧɨɫɬɢ 

ȼɢɞ ɬɨɩɨɤ ɢ ɤɨɬɥɨɜ Ɍɨɩɥɢɜɨ q3, % q4, % ɉɪɢɦɟɱɚɧɢɟ 

ɋ ɧɟɩɨɞɜɢɠɧɨɣ ɪɟɲɟɬɤɨɣ 
ɢ ɪɭɱɧɵɦ ɡɚɛɪɨɫɨɦ 

ɬɨɩɥɢɜɚ 

Ȼɭɪɵɟ ɭɝɥɢ 
Ʉɚɦɟɧɧɵɟ ɭɝɥɢ 

Ⱥɧɬɪɚɰɢɬɵ AM ɢ Ⱥɋ 

2,0 
2,0 
1,0 

8,0 
7,0 
10,0 

 

Ɍɨɩɤɢ ɫ ɰɟɩɧɨɣ ɪɟɲɟɬɤɨɣ Ⱦɨɧɟɰɤɢɣ ɚɧɬɪɚɰɢɬ 0,5 13,5/10 
Ȼɨɥɶɲɢɟ ɡɧɚɱɟɧɢɹ q4 - 

ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ 

ɒɚɯɬɧɨ-ɰɟɩɧɵɟ ɬɨɩɤɢ Ɍɨɪɮ ɤɭɫɤɨɜɨɣ 1,0 2,0 ɫɪɟɞɫɬɜ ɭɦɟɧɶɲɟɧɢɹ 

Ɍɨɩɤɢ ɫ 
ɩɧɟɜɦɨɦɟɯɚɧɢɱɟɫɤɢɦ 

ɡɚɛɪɚɫɵɜɚɬɟɥɟɦ ɢ ɰɟɩɧɨɣ 
ɪɟɲɟɬɤɨɣ ɩɪɹɦɨɝɨ ɯɨɞɚ 

ɍɝɥɢ ɬɢɩɚ ɤɭɡɧɟɰɤɢɯ 
ɍɝɥɢ ɬɢɩɚ ɞɨɧɟɰɤɨɝɨ 

Ȼɭɪɵɟ ɭɝɥɢ 

0,5-1,0 
0,5-1,0 
0,5-1,0 

5,5/3 
6/3,5 
5,5/4 

ɭɧɨɫɚ; ɦɟɧɶɲɢɟ 
ɡɧɚɱɟɧɢɹ q4 - ɩɪɢ 
ɨɫɬɪɨɦ ɞɭɬɶɟ ɢ 

ɧɚɥɢɱɢɢ ɜɨɡɜɪɚɬɚ 

Ɍɨɩɤɢ ɫ 
ɩɧɟɜɦɨɦɟɯɚɧɢɱɟɫɤɢɦɢ 

ɡɚɛɪɚɫɵɜɚɬɟɥɹɦɢ ɢ 
ɧɟɩɨɞɜɢɠɧɨɣ ɪɟɲɟɬɤɨɣ 

Ⱦɨɧɟɰɤɢɣ ɚɧɬɪɚɰɢɬ 
Ȼɭɪɵɟ ɭɝɥɢ ɬɢɩɚ 
ɩɨɞɦɨɫɤɨɜɧɵɯ, 
ɛɨɪɨɞɢɧɫɤɢɯ 

0,5-1,0 
0,5-1,0 

 
0,5-1,0 

13,5/10 
9/7,5 

 
6/3 

 

ɒɚɯɬɧɵɟ ɬɨɩɤɢ ɫ 
ɧɚɤɥɨɧɧɨɣ ɪɟɲɟɬɤɨɣ 

Ⱦɪɨɜɚ, ɞɪɨɛɥɟɧɵɟ 
ɨɬɯɨɞɵ, ɨɩɢɥɤɢ, ɬɨɪɮ 

ɤɭɫɤɨɜɨɣ 
2 2  

Ɍɨɩɤɢ ɫɤɨɪɨɫɬɧɨɝɨ 
ɝɨɪɟɧɢɹ 

Ⱦɪɨɜɚ, ɳɟɩɚ, ɨɩɢɥɤɢ 1 4/2  

ɋɥɨɟɜɵɟ ɬɨɩɤɢ ɤɨɬɥɨɜ 
ɩɚɪɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 

ɛɨɥɟɟ 2 ɬ/ɱ 
ɗɫɬɨɧɫɤɢɟ ɫɥɚɧɰɵ 3 3  

Ʉɚɦɟɪɧɵɟ ɬɨɩɤɢ ɫ 
ɬɜɟɪɞɵɦ ɲɥɚɤɨɭɞɚɥɟɧɢɟɦ 

Ʉɚɦɟɧɧɵɟ ɭɝɥɢ 
Ȼɭɪɵɟ ɭɝɥɢ 

Ɏɪɟɡɟɪɧɵɣ ɬɨɪɮ 

0,5 
0,5 
0,5 

5/3 
3/1,5 
3/1,5 
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