
Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ  
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ  

ɜɵɫɲɟɝɨ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ  
«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

ɉɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ 
ɢɧɫɬɢɬɭɬ 

 
Ɍɟɩɥɨɜɵɟ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɫɬɚɧɰɢɢ 

ɤɚɮɟɞɪɚ 

 

                                                         ɍɌȼȿɊɀȾȺɘ 
                                   Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ 

  Ȼɨɣɤɨ ȿ.Ⱥ. 
ɩɨɞɩɢɫɶ  ɮɚɦɢɥɢɹ, ɢɧɢɰɢɚɥɵ 

 
«       » 

  
 

        
2021ɝ. 

    

 
 ȻȺɄȺɅȺȼɊɋɄȺə ɊȺȻɈɌȺ 
 
 

13.03.01 – Ɍɟɩɥɨɷɧɟɪɝɟɬɢɤɚ ɢ ɬɟɩɥɨɬɟɯɧɢɤɚ 
ɤɨɞ – ɧɚɢɦɟɧɨɜɚɧɢɟ ɧɚɩɪɚɜɥɟɧɢɹ 

 
ɉɪɨɟɤɬ Ⱥɪɬɟɦɨɜɫɤɨɣ Ɍɗɐ-2 420 Ɇȼɬ 

                                                              ɬɟɦɚ 

 

 

Ɋɭɤɨɜɨɞɢɬɟɥɶ  ɞɨɰɟɧɬ, ɤ.ɬ.ɧ  ɂɜɚɧɨɜ ɂ.Ⱥ. 
 ɩɨɞɩɢɫɶ, ɞɚɬɚ  ɞɨɥɠɧɨɫɬɶ, ɭɱɟɧɚɹ ɫɬɟɩɟɧɶ  ɮɚɦɢɥɢɹ, ɢɧɢɰɢɚɥɵ 

ȼɵɩɭɫɤɧɢɤ     Ʉɨɠɟɜɚ Ⱥ.ɂ. 
 ɩɨɞɩɢɫɶ, ɞɚɬɚ    ɮɚɦɢɥɢɹ, ɢɧɢɰɢɚɥɵ 

Ɍɟɯ. ɤɨɧɬɪɨɥɶ     Ȼɨɣɤɨ ȿ.Ⱥ. 
 ɩɨɞɩɢɫɶ, ɞɚɬɚ    ɮɚɦɢɥɢɹ, ɢɧɢɰɢɚɥɵ 

ɇɨɪɦɨɤɨɧɬɪɨɥɟɪ     ɒɢɲɦɚɪɟɜ ɉ.ȼ. 
 ɩɨɞɩɢɫɶ, ɞɚɬɚ    ɮɚɦɢɥɢɹ, ɢɧɢɰɢɚɥɵ 

 
 

Ʉɪɚɫɧɨɹɪɫɤ 2021



Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ  
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ  

ɜɵɫɲɟɝɨ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ  
«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

ɉɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ 
ɢɧɫɬɢɬɭɬ 

 
Ɍɟɩɥɨɜɵɟ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɫɬɚɧɰɢɢ 

ɤɚɮɟɞɪɚ 

 

                                                       ɍɌȼȿɊɀȾȺɘ 
                                  Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ 

  Ȼɨɣɤɨ ȿ.Ⱥ. 
ɩɨɞɩɢɫɶ  ɮɚɦɢɥɢɹ, ɢɧɢɰɢɚɥɵ 

 
«       » 
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 ɁȺȾȺɇɂȿ  

ɇȺ ȼɕɉɍɋɄɇɍɘ ɄȼȺɅɂɎɂɄȺɐɂɈɇɇɍɘ ɊȺȻɈɌɍ 
ɜ ɮɨɪɦɟ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ 

 



ɋɬɭɞɟɧɬɭ Ʉɨɠɟɜɨɣ Ⱥɥɢɧɟ ɂɝɨɪɟɜɧɟ 
 ɮɚɦɢɥɢɹ, ɢɦɹ, ɨɬɱɟɫɬɜɨ 

Ƚɪɭɩɩɚ Ɏɗ17-02Ȼ ɇɚɩɪɚɜɥɟɧɢɟ (ɫɩɟɰɢɚɥɶɧɨɫɬɶ) 13.03.01 
 ɧɨɦɟɪ ɝɪɭɩɩɵ  ɤɨɞ 

Ɍɟɩɥɨɷɧɟɪɝɟɬɢɤɚ ɢ ɬɟɩɥɨɬɟɯɧɢɤɚ 
ɧɚɢɦɟɧɨɜɚɧɢɟ 

Ɍɟɦɚ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɉɪɨɟɤɬ Ⱥɪɬɟɦɨɜɫɤɨɣ Ɍɗɐ-2 
420 Ɇȼɬ 
ɍɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ ɩɨ ɭɧɢɜɟɪɫɢɬɟɬɭ №        19492/ɫ ɨɬ 30.12.2020 
Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ ɂ.Ⱥ. ɂɜɚɧɨɜ, ɤ.ɬ.ɧ., ɞɨɰɟɧɬ, ɤɚɮɟɞɪɚ Ɍɗɋ 
 ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ, ɞɨɥɠɧɨɫɬɶ, ɭɱɟɧɚɹ ɫɬɟɩɟɧɶ, ɦɟɫɬɨ ɪɚɛɨɬɵ 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ȼɄɊ Ɋɚɣɨɧ ɪɚɡɦɟɳɟɧɢɹ – Ⱦɚɥɶɧɢɣ ȼɨɫɬɨɤ, ɝɨɪɨɞ Ⱥɪɬɟɦ, 
ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɦɨɳɧɨɫɬɶ 420 Ɇȼɬ, ɬɟɩɥɨɜɚɹ ɦɨɳɧɨɫɬɶ 1200 Ɇȼɬ, 
ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɝɪɚɮɢɤ 130/70, ɬɨɩɥɢɜɨ –ɤɚɦɟɧɧɵɣ ɭɝɨɥɶ ɉɚɪɬɢɡɚɧɫɤɨɝɨ 
ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɦɚɪɤɢ ɀ. 
ɉɟɪɟɱɟɧɶ ɪɚɡɞɟɥɨɜ ȼɄɊ ȼɜɟɞɟɧɢɟ, 1 ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɱɚɫɬɶ, ɪɚɫɱɟɬɧɚɹ ɱɚɫɬɶ, 
ɨɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɨɛɳɚɹ ɱɚɫɬɶ, 2 ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɱɚɫɬɶ. 
ɉɟɪɟɱɟɧɶ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ: 
Ʌɢɫɬ 1. ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɬɟɩɥɨɜɚɹ ɫɯɟɦɚ ɬɭɪɛɢɧɵ Ɍ-116/120-130; 
Ʌɢɫɬ 2. Ƚɟɧɟɪɚɥɶɧɵɣ ɩɥɚɧ ɫɬɚɧɰɢɢ; 
Ʌɢɫɬ 3. Ʉɨɦɩɨɧɨɜɤɚ ɝɥɚɜɧɨɝɨ ɤɨɪɩɭɫɚ; 
Ʌɢɫɬ 4. ɋɯɟɦɚ ɜɵɞɚɱɢ ɦɨɳɧɨɫɬɢ ɫɬɚɧɰɢɢ. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ    ɂ.Ⱥ. ɂɜɚɧɨɜ 
  ɩɨɞɩɢɫɶ  ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
Ɂɚɞɚɧɢɟ ɩɪɢɧɹɥ ɤ ɢɫɩɨɥɧɟɧɢɸ   Ⱥ.ɂ. Ʉɨɠɟɜɚ 
 ɩɨɞɩɢɫɶ  ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

  
 

«      » 
  

 
        

2021ɝ. 
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ɊȿɎȿɊȺɌ 

 ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «ɉɪɨɟɤɬ Ⱥɪɬɟɦɨɜɫɤɨɣ Ɍɗɐ-
2 420 Ɇȼɬ» ɫɨɞɟɪɠɢɬ 71 ɫɬɪɚɧɢɰɭ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 13 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ 
ɢɫɬɨɱɧɢɤɨɜ, 4 ɥɢɫɬɚ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ.  
 ɌȿɏɇɂɄɈ-ɗɄɈɇɈɆɂɑȿɋɄɂȿ ɉɈɄȺɁȺɌȿɅɂ, ɌȿɉɅɈȼȺə ɋɏȿɆȺ, 
ȽɊȺȾɂɊɇə, ȼɋɉɈɆɈȽȺɌȿɅɖɇɈȿ ɈȻɈɊɍȾɈȼȺɇɂȿ, ɌɈɉɅɂȼɇɈȿ 
ɏɈɁəɃɋɌȼɈ, ȼɈȾɈɋɇȺȻɀȿɇɂȿ, ȼɊȿȾɇɕȿ ȼɕȻɊɈɋɕ. 
 Ɉɛɴɟɤɬ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ – Ⱥɪɬɟɦɨɜɫɤɚɹ Ɍɗɐ-2 420 
Ɇȼɬ ɫ ɤɨɬɥɚɦɢ Ɍɉȿ-430 ɢ ɬɭɪɛɢɧɚɦɢ Ɍ-116/126-130. 
 ɐɟɥɶ ɪɚɛɨɬɵ: ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ Ɍɗɐ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɦɨɳɧɨɫɬɶɸ 420 Ɇȼɬ, 
ɬɟɩɥɨɜɨɣ – 1200 Ɇȼɬ.   

ȼ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɛɵɥɨ ɜɵɩɨɥɧɟɧɨ: ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɫɬɚɧɰɢɢ, ɪɚɫɱɟɬ ɩɪɢɧɰɢɩɢɚɥɶɧɨɣ ɬɟɩɥɨɜɨɣ ɫɯɟɦɵ, ɬɟɯɧɢɤɨ-
ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɢ ɜɵɛɨɪ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɪɚɫɱɟɬ ɜɪɟɞɧɵɯ ɜɵɛɪɨɫɨɜ ɢ ɜɵɛɨɪ ɞɵɦɨɜɨɣ ɬɪɭɛɵ, ɪɚɡɪɚɛɨɬɤɚ 
ɫɢɫɬɟɦɵ ɬɟɯɧɢɱɟɫɤɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɝɟɧɟɪɚɥɶɧɨɝɨ ɩɥɚɧɚ ɢ ɝɥɚɜɧɨɝɨ ɤɨɪɩɭɫɚ, 
ɩɪɨɜɟɞɟɧɚ ɨɰɟɧɤɚ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɩɪɢɜɥɟɤɚɬɟɥɶɧɨɫɬɢ ɩɪɨɟɤɬɚ.  
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ȼȼȿȾȿɇɂȿ 

ɉɪɢɦɨɪɫɤɢɣ ɤɪɚɣ ɡɚɧɢɦɚɟɬ ɸɝɨ-ɜɨɫɬɨɱɧɭɸ ɨɤɪɚɢɧɭ Ɋɨɫɫɢɢ ɢ ɜɯɨɞɢɬ ɜ 
ɫɨɫɬɚɜ Ⱦɚɥɶɧɟɜɨɫɬɨɱɧɨɝɨ ɮɟɞɟɪɚɥɶɧɨɝɨ ɨɤɪɭɝɚ, ɤɨɬɨɪɵɣ ɹɜɥɹɟɬɫɹ ɤɪɭɩɧɟɣɲɢɦ 
ɩɨ ɪɚɡɦɟɪɚɦ ɬɟɪɪɢɬɨɪɢɟɣ (ɛɨɥɟɟ 6,1 ɦɥɧ ɤɜ. ɤɦ, ɢɥɢ 36,08% ɩɥɨɳɚɞɢ ɜɫɟɣ 
ɫɬɪɚɧɵ), ɧɨ ɫɚɦɵɦ ɦɚɥɨɧɚɫɟɥɟɧɧɵɦ ɨɤɪɭɝɨɦ ɜ Ɋɨɫɫɢɢ. 

Ɋɚɡɜɢɬɢɟ Ⱦɚɥɶɧɟɝɨ ȼɨɫɬɨɤɚ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ ɫɬɟɩɟɧɢ ɡɚɜɢɫɢɬ ɨɬ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɬɨɩɥɢɜɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɤɨɦɩɥɟɤɫɚ (ɌɗɄ), 
ɤɨɬɨɪɵɣ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɭɠɞɚɟɬɫɹ ɜ ɦɨɞɟɪɧɢɡɚɰɢɢ. ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɧɨɜɵɯ 
ɫɬɚɧɰɢɣ-ɷɬɨ ɧɚɞɟɠɧɚɹ ɪɚɛɨɬɚ ɷɧɟɪɝɨɫɢɫɬɟɦɵ, ɪɚɡɜɢɬɢɟ ɪɟɝɢɨɧɚɥɶɧɨɣ ɷɤɨɧɨɦɢɤɢ 
ɢ ɫɨɡɞɚɧɢɟ ɞɨɫɬɨɣɧɵɯ ɭɫɥɨɜɢɣ ɞɥɹ ɧɚɫɟɥɟɧɢɹ Ⱦɚɥɶɧɟɝɨ ȼɨɫɬɨɤɚ.  

Ɇɧɨɝɨɬɵɫɹɱɧɵɟ ɪɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ ɪɟɝɢɨɧɚɦɢ, ɚ ɜɧɭɬɪɢ ɧɢɯ – ɦɟɠɞɭ 
ɧɚɫɟɥёɧɧɵɦɢ ɩɭɧɤɬɚɦɢ, ɫɮɨɪɦɢɪɨɜɚɥɢ ɜɚɠɧɟɣɲɭɸ ɨɫɨɛɟɧɧɨɫɬɶ ɷɧɟɪɝɟɬɢɤɢ 
Ⱦɚɥɶɧɟɝɨ ɜɨɫɬɨɤɚ: ɢɡɨɥɢɪɨɜɚɧɧɨɫɬɶ ɬɟɪɪɢɬɨɪɢɣ, ɧɟɜɨɡɦɨɠɧɨɫɬɶ ɩɟɪɟɬɨɤɨɜ ɧɚ 
ɛɨɥɶɲɢɟ ɪɚɫɫɬɨɹɧɢɹ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɞɟɮɢɰɢɬɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɧɟɤɨɬɨɪɵɯ 
ɪɚɣɨɧɚɯ, ɞɪɭɝɢɟ ɠɟ ɧɚɨɛɨɪɨɬ ɹɜɥɹɸɬɫɹ ɷɧɟɪɝɨɢɡɛɵɬɨɱɧɵɦɢ.  

ɋ ɧɚɱɚɥɚ 2020 ɝɨɞɚ ɜ Ⱦɚɥɶɧɟɜɨɫɬɨɱɧɨɦ ɮɟɞɟɪɚɥɶɧɨɦ ɨɤɪɭɝɟ ɧɚɱɚɥɫɹ 
ɩɨɫɬɟɩɟɧɧɵɣ ɜɵɜɨɞ ɢɡ ɪɚɛɨɬɵ ɦɨɳɧɨɫɬɟɣ ɫɭɦɦɚɪɧɵɦ ɨɛɴɟɦɨɦ 2 Ƚȼɬ.  

Ȼɨɥɟɟ 80% ɝɟɧɟɪɢɪɭɸɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɡɞɟɫɶ ɭɠɟ 
ɨɬɪɚɛɨɬɚɥɨ ɧɨɪɦɚɬɢɜɧɵɣ ɫɪɨɤ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɟɨɛɯɨɞɢɦɨ 
ɡɚɦɟɧɢɬɶ 20% ɬɭɪɛɨɚɝɪɟɝɚɬɨɜ ɨɛɳɟɣ ɦɨɳɧɨɫɬɶɸ 1600 Ɇȼɬ ɢ 21% ɤɨɬɟɥɶɧɵɯ 
(ɩɚɪɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 7400 ɬ/ɱ). Ɍɚɤɠɟ ɧɟɨɛɯɨɞɢɦɚ ɡɚɦɟɧɚ ɛɨɥɟɟ ɱɟɦ 80% 
ɫɟɬɟɣ.
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1 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ɍɗɐ 
 

1.1 Ɉɛɨɫɧɨɜɚɧɢɟ ɚɤɬɭɚɥɶɧɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ⱥɪɬɟɦɨɜɫɤɨɣ Ɍɗɐ-2 
 

Ɂɧɚɱɢɬɟɥɶɧɚɹ ɞɨɥɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɬɟɩɥɨɜɵɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɢ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ, ɢɫɱɟɪɩɚɜɲɟɝɨ ɪɚɫɱɟɬɧɵɣ ɫɪɨɤ ɫɥɭɠɛɵ, ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɨɣ 
ɩɪɨɛɥɟɦɨɣ ɪɨɫɫɢɣɫɤɨɣ ɷɧɟɪɝɟɬɢɤɢ. Ɉɩɚɫɧɨɫɬɶ ɥɚɜɢɧɨɨɛɪɚɡɧɨɝɨ ɜɵɯɨɞɚ ɢɡ ɫɬɪɨɹ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɢɡ-ɡɚ ɟɝɨ ɫɬɚɪɟɧɢɹ ɡɚɫɬɚɜɥɹɟɬ ɫɟɪɶɟɡɧɨ ɨɬɧɟɫɬɢɫɶ 
ɤ ɷɬɨɣ ɩɪɨɛɥɟɦɟ. 

Ⱥɪɬɟɦɨɜɫɤɚɹ Ɍɗɐ, ɪɚɫɩɨɥɨɠɟɧɧɚɹ ɧɚ ɸɝɟ ɉɪɢɦɨɪɫɤɨɝɨ ɤɪɚɹ, ɜɜɟɞɟɧɚ ɜ 
ɷɤɫɩɥɭɚɬɚɰɢɸ ɜ 1936 ɝɨɞɭ (ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɦɨɳɧɨɫɬɶ 400 Ɇȼɬ, 
ɬɟɩɥɨɜɚɹ - 297 Ƚɤɚɥ/ɱ) ɢ ɹɜɥɹɟɬɫɹ ɩɪɚɤɬɢɱɟɫɤɢ ɟɞɢɧɫɬɜɟɧɧɵɦ ɢɫɬɨɱɧɢɤɨɦ 
ɬɟɩɥɨɜɨɣ ɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɞɥɹ ɩɨɬɪɟɛɢɬɟɥɟɣ Ⱥɪɬɟɦɨɜɫɤɨɝɨ ɝɨɪɨɞɫɤɨɝɨ 
ɨɤɪɭɝɚ, ɝɞɟ ɩɪɨɠɢɜɚɟɬ ɫɜɵɲɟ 100 ɬɵɫ. ȼ ɤɚɱɟɫɬɜɟ ɬɨɩɥɢɜɚ ɢɫɩɨɥɶɡɭɸɬɫɹ 
ɤɚɦɟɧɧɵɟ ɭɝɥɢ ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɉɪɢɦɨɪɫɤɨɝɨ ɤɪɚɹ ɢ ɭɝɥɢ ɞɪɭɝɢɯ ɪɟɝɢɨɧɨɜ. 
Ɉɫɧɨɜɧɵɦɢ ɩɨɬɪɟɛɢɬɟɥɹɦɢ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɹɜɥɹɸɬɫɹ ɧɚɫɟɥɟɧɢɟ ɚɪɬɟɦɨɜɫɤɨɝɨ 
ɨɤɪɭɝɚ ɢ ɩɪɟɞɩɪɢɹɬɢɹ: ɚɷɪɨɩɨɪɬ ɝ. ȼɥɚɞɢɜɨɫɬɨɤɚ, Ɉɉɏ «Ⱦɚɥɶɧɟɜɨɫɬɨɱɧɵɣ», 
ɍɫɫɭɪɢɣɫɤɚɹ ɩɬɢɰɟɮɚɛɪɢɤɚ, ɈȺɈ «ȾɗɊ», Ɍɍ Ⱥɪɬɟɦɨɜɫɤɢɣ, ɛɚɡɚ ɈȺɈ 
«Ⱦɚɥɶɷɧɟɪɝɨɪɟɦɨɧɬ». Ɉɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɫɬɚɧɰɢɢ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ 4 
ɬɭɪɛɨɚɝɪɟɝɚɬɚ ɦɨɳɧɨɫɬɶɸ ɩɨ 100 Ɇȼɬ, ɜɜɟɞɟɧɧɵɟ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɜ 1967, 1966, 
2004 ɢ 2001 ɝɨɞɚɯ. ɉɚɪ ɞɥɹ ɬɭɪɛɢɧ ɜɵɪɚɛɚɬɵɜɚɸɬ 8 ɤɨɬɥɨɚɝɪɟɝɚɬɨɜ ȻɄɁ-220-100 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 220 ɬ/ɱ ɤɚɠɞɵɣ. ɋɢɫɬɟɦɚ ɨɯɥɚɠɞɟɧɢɹ ɨɛɨɪɨɬɧɚɹ ɫ 
ɝɪɚɞɢɪɧɹɦɢ, ɞɥɹ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɫɬɚɧɰɢɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜɨɞɨɡɚɛɨɪɧɵɣ ɭɡɟɥ ɧɚ 
ɪɟɤɟ Ⱥɪɬɟɦɨɜɤɚ, ɚ ɬɚɤɠɟ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɧɚ ɪɟɤɟ Ʉɭɱɟɥɢɧɨɜɚ ɩɚɞɶ. ȼɵɞɚɱɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ ɫɬɚɧɰɢɢ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɭ ɩɪɨɢɡɜɨɞɢɬɫɹ ɱɟɪɟɡ 
ɨɬɤɪɵɬɵɟ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ (ɈɊɍ) ɧɚɩɪɹɠɟɧɢɟɦ 220, 110 ɢ 35 ɤȼ 
ɩɨ ɥɢɧɢɹɦ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱ. 

ɋɨɨɪɭɠɟɧɢɹ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɟɣɫɬɜɭɸɳɟɣ ɫɬɚɧɰɢɢ ɭɫɬɚɪɟɥɢ ɢ ɞɨɫɬɢɝɥɢ 
ɜɵɫɨɤɨɣ ɫɬɟɩɟɧɢ ɢɡɧɨɫɚ, ɜ ɫɜɹɡɢ ɫ ɱɟɦ ɩɥɚɧɢɪɭɟɬɫɹ ɩɨɫɬɟɩɟɧɧɵɣ ɜɵɜɨɞ 
Ⱥɪɬёɦɨɜɫɤɨɣ Ɍɗɐ ɢɡ ɷɤɫɩɥɭɚɬɚɰɢɢ. Ⱦɥɹ ɡɚɦɟɳɟɧɢɹ ɟё ɦɨɳɧɨɫɬɟɣ 
ɡɚɩɥɚɧɢɪɨɜɚɧɨ ɫɬɪɨɢɬɟɥɶɫɬɜɨ Ⱥɪɬёɦɨɜɫɤɨɣ Ɍɗɐ-2 ɦɨɳɧɨɫɬɶɸ 420 Ɇȼɬ. ȼ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ɍɗɐ ɩɥɚɧɢɪɭɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɤɚɦɟɧɧɵɣ ɭɝɨɥɶ ɉɚɪɬɢɡɚɧɫɤɢɣ 
ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɉɪɢɦɨɪɫɤɨɝɨ ɤɪɚɹ.  

ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɝɨɪɨɞɚ ɬɚɤɠɟ ɪɚɛɨɬɚɸɬ 24 ɤɨɬɟɥɶɧɵɯ, ɢɡ ɧɢɯ 17 
ɦɭɧɢɰɢɩɚɥɶɧɵɯ ɢ 7 ɜɟɞɨɦɫɬɜɟɧɧɵɯ. ɋɭɦɦɚɪɧɚɹ ɬɟɩɥɨɜɚɹ ɦɨɳɧɨɫɬɶ ɤɨɬɟɥɶɧɵɯ 
ɫɨɫɬɚɜɥɹɟɬ 184,74 Ƚɤɚɥ/ɱ.  

Ɉɫɧɨɜɧɚɹ ɩɪɨɛɥɟɦɚ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɡɜɢɬɢɹ Ⱥɪɬɟɦɨɜɫɤɨɝɨ ɝɨɪɨɞɫɤɨɝɨ 
ɨɤɪɭɝɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɨɬɫɭɬɫɬɜɢɢ ɫɜɨɛɨɞɧɵɯ ɦɨɳɧɨɫɬɟɣ ɧɚ Ⱥɪɬɟɦɨɜɫɤɨɣ Ɍɗɐ, 
ɤɚɤ ɨɫɧɨɜɧɨɝɨ ɩɨɫɬɚɜɳɢɤɚ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ. Ⱥɪɬɟɦɨɜɫɤɚɹ Ɍɗɐ, ɢɫɯɨɞɹ ɢɡ 
ɫɨɫɬɨɹɧɢɹ ɫɟɬɟɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɚɤɬɢɱɟɫɤɢ ɜɨɲɥɚ ɜ ɫɜɨɢ ɬɟɯɧɢɱɟɫɤɢɟ 
ɩɪɟɞɟɥɵ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ ɝɨɪɨɞɫɤɨɝɨ ɨɤɪɭɝɚ. ɋ ɭɱɟɬɨɦ 
ɫɨɫɬɨɹɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɨɫɨɛɟɧɧɨɫɬɟɣ ɬɟɩɥɨɜɨɣ ɫɯɟɦɵ ɫɬɚɧɰɢɢ, ɦɚɤɫɢɦɚɥɶɧɚɹ 
ɜɨɡɦɨɠɧɨɫɬɶ ȺɌɗɐ ɜ ɨɬɩɭɫɤɟ ɬɟɩɥɚ ɫɨɫɬɚɜɥɹɟɬ 250 Ƚɤɚɥ/ɱ, ɩɪɢ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ ɫɟɬɟɜɵɯ ɛɨɣɥɟɪɨɜ 320 Ƚɤɚɥ/ɱ ɢ ɪɚɫɩɨɥɚɝɚɟɦɨɣ 297 Ƚɤɚɥ/ɱ. 
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Ɂɚ ɩɨɫɥɟɞɧɢɟ 10 ɥɟɬ ɜ ɝ. Ⱥɪɬɟɦɟ ɫɥɨɠɢɥɚɫɶ ɭɫɬɨɣɱɢɜɚɹ ɬɟɧɞɟɧɰɢɹ ɤ ɪɨɫɬɭ 
ɩɨɬɪɟɛɥɟɧɢɹ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ. Ɋɨɫɬ ɩɨɬɪɟɛɥɟɧɢɹ ɫɨɫɬɚɜɢɥ ɩɨɪɹɞɤɚ 65% ɢ 
ɫɨɝɥɚɫɧɨ ɩɥɚɧɭ ɪɚɡɜɢɬɢɹ ɝɨɪɨɞɚ ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɛɭɞɟɬ 
ɜɨɡɪɚɫɬɚɬɶ. 

Ⱥɪɬɟɦɨɜɫɤɢɣ ɝɨɪɨɞɫɤɨɣ ɨɤɪɭɝ ɹɜɥɹɟɬɫɹ ɤɪɭɩɧɵɦ ɬɪɚɧɫɩɨɪɬɧɵɦ 
ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɦ ɰɟɧɬɪɨɦ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ, ɦɨɳɧɨɫɬɢ ɜ ɜɵɝɪɭɡɤɟ - 
ɪɚɡɝɪɭɡɤɟ, ɤɨɬɨɪɨɝɨ ɭɞɨɜɥɟɬɜɨɪɹɸɬ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɩɨɫɬɚɜɤɚɯ ɬɜɟɪɞɨɝɨ ɢ ɠɢɞɤɨɝɨ 
ɬɨɩɥɢɜɚ ɞɥɹ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɢ ɤɨɬɟɥɶɧɵɯ ɜ ɥɸɛɨɣ ɩɟɪɢɨɞ ɜɪɟɦɟɧɢ. 

Ƚɟɧɟɪɚɥɶɧɵɦ ɩɥɚɧɨɦ ɜ ɝɨɪɨɞɟ ɧɚɦɟɱɟɧ ɨɫɧɨɜɧɨɣ ɨɛɴɟɦ ɠɢɥɨɣ ɡɚɫɬɪɨɣɤɢ, 
ɨɛɳɢɣ ɨɛɴɟɦ ɧɨɜɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɫɨɫɬɚɜɢɬ 927 ɬɵɫ.ɦ.ɤɜ. ɨɛɳɟɣ ɩɥɨɳɚɞɢ. 
ɉɪɨɝɧɨɡɢɪɭɟɬɫɹ ɩɪɢɪɨɫɬ ɬɟɩɥɨɜɨɣ ɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɧɚɝɪɭɡɤɢ ɧɚ ɬɟɪɪɢɬɨɪɢɢ 
ɝɨɪɨɞɚ ɡɚ ɫɱɟɬ ɜɜɨɞɚ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɫɬɪɨɹɳɢɯɫɹ ɡɞɚɧɢɣ ɧɚ ɜɟɫɶ 
ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɣ ɩɟɪɢɨɞ ɞɨ 2028 ɝɝ. 

ɉɨ ɞɚɧɧɵɦ ȺȽɈ ɧɚ ɛɥɢɠɚɣɲɭɸ ɩɟɪɫɩɟɤɬɢɜɭ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɪɟɚɥɢɡɚɰɢɹ 
ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɢɡɞɟɥɢɣ, 
ɤɨɧɫɬɪɭɤɰɢɣ ɞɥɹ ɰɟɥɟɣ ɠɢɥɢɳɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. ɇɚɢɛɨɥɶɲɢɣ ɩɪɢɪɨɫɬ 
ɬɟɩɥɨɜɵɯ ɧɚɝɪɭɡɨɤ ɩɨɪɹɞɤɚ 30 Ƚɤɚɥ/ɱ ɩɪɨɝɧɨɡɢɪɭɟɬɫɹ ɧɚ ɨɛɴɟɤɬɚɯ ɫɟɥɶɫɤɨɝɨ 
ɯɨɡɹɣɫɬɜɚ – ɬɟɩɥɢɱɧɵɣ ɤɨɦɛɢɧɚɬ Ɉɉɏ Ⱦɚɥɶɧɟɜɨɫɬɨɱɧɵɣ.  

ɋɭɦɦɚɪɧɵɣ ɩɪɢɪɨɫɬ ɬɟɩɥɨɜɨɣ ɧɚɝɪɭɡɤɢ ɜ ɝɨɪɹɱɟɣ ɜɨɞɟ ɩɪɨɦɵɲɥɟɧɧɵɯ 
ɩɪɟɞɩɪɢɹɬɢɣ, ɠɢɥɢɳɧɨ-ɤɨɦɦɭɧɚɥɶɧɨɝɨ ɫɟɤɬɨɪɚ ɢ ɨɛɳɟɫɬɜɟɧɧɨ-ɞɟɥɨɜɵɯ ɡɞɚɧɢɣ 
ɫɨɫɬɚɜɢɬ 231,3 Ƚɤɚɥ/ɱ.  

Ɋɚɫɩɨɥɨɠɟɧɢɟ ɞɟɣɫɬɜɭɸɳɟɣ Ⱥɪɬɟɦɨɜɫɤɨɣ Ɍɗɐ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 1 
ɢ 2. 

 

Ɋɢɫɭɧɨɤ 1 – Ɇɟɫɬɨɩɨɥɨɠɟɧɢɟ ȺɌɗɐ-1 
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Ɋɢɫɭɧɨɤ 2 – Ɋɚɫɩɨɥɨɠɟɧɢɟ ɞɟɣɫɬɜɭɸɳɟɣ ȺɌɗɐ-1 

ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɧɨɜɨɣ Ⱥɪɬɟɦɨɜɫɤɨɣ Ɍɗɐ-2 ɩɨɡɜɨɥɢɬ ɪɟɲɢɬ ɫɥɟɞɭɸɳɢɟ 
ɡɚɞɚɱɢ:  

1. ɩɨɞɤɥɸɱɟɧɢɟ ɤ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɦɭ ɬɟɩɥɨ ɢ ɜɨɞɨɫɧɚɛɠɟɧɢɸ 
Ⱥɪɬɟɦɨɜɫɤɢɣ ɝɨɪɨɞɫɤɨɣ ɨɤɪɭɝ, ɜɤɥɸɱɚɹ ɩɪɨɦɵɲɥɟɧɧɵɟ ɩɪɟɞɩɪɢɹɬɢɹ, ɢ 
ɧɚɫɟɥɟɧɧɵɟ ɩɭɧɤɬɵ: ɝ. Ⱥɪɬɟɦ, ɫ. Ʉɧɟɜɢɱɢ, ɫ. Ʉɪɨɥɟɜɰɵ, ɫ. Ɉɥɟɧɢɣ, ɫ. ɋɭɪɚɠɟɜɤɚ, 
ɫ. əɫɧɨɟ.  

2. ɜɜɨɞ ɧɨɜɵɯ ɦɨɳɧɨɫɬɟɣ, ɬɚɤ ɤɚɤ ɨɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɞɟɣɫɬɜɭɸɳɟɣ Ɍɗɐ ɬɪɟɛɭɟɬ ɪɟɦɨɧɬɚ ɢ ɧɟ ɦɨɠɟɬ ɩɨɤɪɵɜɚɬɶ ɪɚɫɬɭɳɢɟ 
ɩɨɬɪɟɛɧɨɫɬɢ ɧɚɫɟɥɟɧɢɹ ɜ ɷɥɟɤɬɪɢɱɟɫɬɜɟ ɢ ɬɟɩɥɟ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɨɢɡɨɣɞɟɬ 
ɩɨɜɵɲɟɧɢɟ ɧɚɞɟɠɧɨɫɬɢ ɬɟɩɥɨ ɢ ɷɧɟɪɝɨɫɧɚɛɠɟɧɢɹ. 

Ɇɟɫɬɨɪɚɫɩɨɥɨɠɟɧɢɟɦ Ⱥɪɬɟɦɨɜɫɤɨɣ Ɍɗɐ-2 ɹɜɥɹɟɬɫɹ ɩɥɨɳɚɞɤɚ ɜɛɥɢɡɢ 
ɩɨɫɟɥɤɚ ɋɭɪɚɠɟɜɤɚ ɫ ɩɟɪɫɩɟɤɬɢɜɨɣ ɪɚɫɲɢɪɟɧɢɹ ɞɨ 800 Ɇȼɬ. ɉɪɟɢɦɭɳɟɫɬɜɚɦɢ 
ɜɵɛɪɚɧɧɨɣ ɬɟɪɪɢɬɨɪɢɢ ɹɜɥɹɟɬɫɹ ɩɨɥɨɝɢɣ ɪɟɥɶɟɮ ɢ ɨɬɫɭɬɫɬɜɢɟ ɫɬɟɫɧɟɧɧɨɫɬɢ ɞɥɹ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ, ɚ ɬɚɤɠɟ ɛɥɢɡɤɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ ɩɨɞɴɟɡɞɧɨɝɨ 
ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ ɩɭɬɢ ɢ ɚɜɬɨɦɨɛɢɥɶɧɨɣ ɞɨɪɨɝɢ. 
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Ɋɢɫɭɧɨɤ 3 – Ɇɟɫɬɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ȺɌɗɐ-2 

ȼ Ⱥɪɬёɦɨɜɫɤɨɦ ɝɨɪɨɞɫɤɨɦ ɨɤɪɭɝɟ ɨɬɫɭɬɫɬɜɭɟɬ ɟɞɢɧɵɣ ɦɚɝɢɫɬɪɚɥɶɧɵɣ 
ɝɚɡɨɩɪɨɜɨɞ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɝɚɡɨɫɧɚɛɠɟɧɢɟ ɪɟɝɢɨɧɚ ɧɟ ɭɫɬɪɨɟɧɨ.  ȼ ɧɚɫɬɨɹɳɟɟ 
ɜɪɟɦɹ ɦɚɝɢɫɬɪɚɥɶ «ɋɚɯɚɥɢɧ-ɏɚɛɚɪɨɜɫɤ-ȼɥɚɞɢɜɨɫɬɨɤ», ɩɨɫɬɪɨɟɧɧɚɹ ɜ ɪɚɦɤɚɯ 
ȼɨɫɬɨɱɧɨɣ ɝɚɡɨɜɨɣ ɩɪɨɝɪɚɦɦɵ, ɫɧɚɛɠɚɟɬ ɬɨɩɥɢɜɨɦ ɏɚɛɚɪɨɜɫɤ ɢ ȼɥɚɞɢɜɨɫɬɨɤ. 

 
1.2 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɜɵɛɨɪ ɫɨɫɬɚɜɚ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ɍɗɐ 
 

Ⱦɥɹ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɨɛɨɫɧɨɜɚɧɢɹ ɫɨɫɬɚɜɚ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɟɫɬɢ ɪɚɫɱɟɬ ɩɪɢɜɟɞɟɧɧɵɯ ɡɚɬɪɚɬ ɩɨ ɤɚɠɞɨɦɭ ɢɡ ɤɨɧɤɭɪɫɧɵɯ 
ɜɚɪɢɚɧɬɨɜ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɬɨɞɢɱɟɫɤɢɦɢ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ. ɋɪɚɜɧɢɜɚɟɦɵɟ 
ɜɚɪɢɚɧɬɵ ɩɨ ɦɢɧɢɦɭɦɭ ɩɪɢɜɟɞɟɧɧɵɯ ɡɚɬɪɚɬ ɞɨɥɠɧɵ ɛɵɬɶ ɬɟɯɧɢɱɟɫɤɢ 
ɫɨɩɨɫɬɚɜɢɦɵ ɢ ɜɡɚɢɦɨɡɚɦɟɧɹɟɦɵ, ɚ ɬɚɤɠɟ ɨɛɟɫɩɟɱɢɜɚɬɶ ɨɞɢɧɚɤɨɜɵɣ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɷɮɮɟɤɬ.  

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɨɩɬɢɦɚɥɶɧɨɝɨ ɫɨɫɬɚɜɚ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ 
ɤɚɱɟɫɬɜɟ ɤɨɧɤɭɪɫɧɵɯ ɜɚɪɢɚɧɬɨɜ ɩɪɢɧɢɦɚɟɦ: 

ȼɚɪɢɚɧɬ №1: (4) Ɍ-116/125-130; 

ȼɚɪɢɚɧɬ №2: (4) Ɍ-110/120-130. 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1. 
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Ɍɚɛɥɢɰɚ 1 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɚ Ɂɧɚɱɟɧɢɟ 

Ɇɟɫɬɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ Ɍɗɐ Ⱦɚɥɶɧɢɣ ȼɨɫɬɨɤ 
ȼɢɞ ɬɨɩɥɢɜɚ Ʉɚɦɟɧɧɵɣ ɭɝɨɥɶ 

Ɍɟɩɥɨɜɵɟ ɧɚɝɪɭɡɤɢ ɩɨɬɪɟɛɢɬɟɥɟɣ, Ƚɤɚɥ/ɱɚɫ: 
ɚ) ɜ ɩɚɪɟ 

ɛ) ɜ ɝɨɪɹɱɟɣ ɜɨɞɟ 

 
- 

1031,814 
Ƚɨɞɨɜɨɣ ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɮɢɤɚɰɢɢ ɩɨ ɩɚɪɭ - 

Ƚɨɞɨɜɨɣ ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɮɢɤɚɰɢɢ ɩɨ ɝɨɪ. ɜɨɞɟ 0,85 
ɑɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɚɤɫɢɦɭɦɚ ɬɟɩɥɨɜɨɣ ɧɚɝɪɭɡɤɢ, 

ɱɚɫ/ɝɨɞ: 
ɚ) ɜ ɩɚɪɟ  

ɛ) ɜ ɝɨɪɹɱɟɣ ɜɨɞɟ 

 
 
- 

3100 
ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɧɚɝɪɭɡɤɚ ɩɨɬɪɟɛɢɬɟɥɟɣ, Ɇȼɬ 450 

ɑɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɚɤɫɢɦɭɦɚ ɧɨɦɢɧɚɥɶɧɨɣ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ, ɱɚɫ/ɝɨɞ 

5500 

ɑɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɧɨɦɢɧɚɥɶɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ Ɍɗɐ, ɱɚɫ/ɝɨɞ 

5500 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɤɨɬɥɚ, ɬ/ɱ 500 
Ʉɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɤɨɬɥɚ, % 91,7 

ɑɢɫɥɨ ɱɚɫɨɜ ɪɚɛɨɬɵ ɬɭɪɛɢɧ, ɱɚɫ/ɝɨɞ 7200 
Ɂɚɦɵɤɚɸɳɢɟ ɡɚɬɪɚɬɵ ɧɚ ɬɨɩɥɢɜɨ, ɪɭɛ./ɬ.ɭ.ɬ. 2150 

Ɂɚɦɵɤɚɸɳɢɟ ɡɚɬɪɚɬɵ ɧɚ ɷ/ɷ, ɪɭɛ/ɤȼɬ*ɱ 2,85 
Ʉɨɷɮɮɢɰɢɟɧɬ ɭɞɨɪɨɠɚɧɢɹ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ 189 

ɋɪɟɞɧɟɝɨɞɨɜɨɣ ɮɨɧɞ ɨɩɥɚɬɵ ɬɪɭɞɚ ɨɞɧɨɝɨ ɪɚɛɨɬɚɸɳɟɝɨ, 
ɪɭɛ./ɝɨɞ 

640206 

Ɋɚɣɨɧɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ 1,37 
Ɉɬɱɢɫɥɟɧɢɟ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ (ɎɈɌ), % 30,4 

ɉɪɢɦɟɪ ɪɚɫɱɟɬɚ ɪɟɤɨɦɟɧɞɭɟɦɨɝɨ ɜɚɪɢɚɧɬɚ Ɍ-116/125-130: 
Ɂɚɬɪɚɬɵ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɢɯ ɫɨɫɬɚɜɥɹɸɳɢɦ, ɦɥɧ ɪɭɛ: 

ɩɪ ɧ ɭɩ ɬɁ ȿ Ʉ U Ɂ ,      (1.1) 

ɝɞɟ  ɧȿ 0,12 – ɧɨɪɦɚɬɢɜɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ; 
 Ʉ– ɟɞɢɧɨɜɪɟɦɟɧɧɵɟ ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ, ɦɥɧ ɪɭɛ; 
 ɭɩU – ɭɫɥɨɜɧɨ-ɩɨɫɬɨɹɧɧɵɟ ɡɚɬɪɚɬɵ, ɦɥɧ ɪɭɛ; 

 ɬɁ – ɡɚɬɪɚɬɵ ɧɚ ɬɨɩɥɢɜɨ, ɦɥɧ ɪɭɛ. 
ȿɞɢɧɨɜɪɟɦɟɧɧɵɟ ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ 

ɮɨɪɦɭɥɟ, ɦɥɧ ɪɭɛ: 

Ɍ1 Ɍ(ɩɨɫɥ) ɉ1 ɉ(ɩɨɫɥ) NɄ (Ʉ Ʉ Ʉ Ʉ Ʉ ) 189,        (1.2) 

ɝɞɟ Ɍ1 Ɍ(ɩɨɫɥ)Ʉ ,Ʉ  – ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ ɧɚ ɭɡɟɥ ɨɫɧɨɜɧɨɝɨ ɢ ɤɚɠɞɨɝɨ 
ɩɨɫɥɟɞɭɸɳɟɝɨ ɬɭɪɛɨɚɝɪɟɝɚɬɨɜ, ɦɥɧ ɪɭɛ; 

ɉ1 ɉ(ɩɨɫɥ)Ʉ ,Ʉ  – ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ ɧɚ ɭɡɟɥ ɨɫɧɨɜɧɨɝɨ ɢ ɤɚɠɞɨɝɨ 
ɩɨɫɥɟɞɭɸɳɟɝɨ ɩɚɪɨɝɟɧɟɪɚɬɨɪɚ, ɦɥɧ ɪɭɛ; 
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NɄ  – ɨɛɳɢɟ ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ, ɡɚɜɢɫɹɳɢɟ ɨɬ ɦɨɳɧɨɫɬɢ ɫɬɚɧɰɢɣ 
(ɜɤɥɸɱɚɟɬ ɫɬɨɢɦɨɫɬɶ ɤɨɦɦɭɧɢɤɚɰɢɣ, ɨɫɜɨɟɧɢɹ ɬɟɪɪɢɬɨɪɢɢ, ɩɨɞɫɨɛɧɵɯ ɢ 
ɨɛɫɥɭɠɢɜɚɸɳɢɯ ɨɛɴɟɤɬɨɜ, ɩɪɨɟɤɬɧɨ-ɢɡɵɫɤɚɬɟɥɶɧɵɯ ɪɚɛɨɬ ɢ ɞɪ.), ɦɥɧ ɪɭɛ. 

Ʉ (16,9 25,35 16,71 41,6 13,8) 189 21613,36.        

Ɋɚɫɱɟɬ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ, ɡɚɜɢɫɹɳɢɯ ɨɬ ɦɨɳɧɨɫɬɢ ɫɬɚɧɰɢɢ 
ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ, ɦɥɧ ɪɭɛ: 

NN N1Ʉ Ʉ N Ʉ 15,84 20 0,0151 16,142,         (1.3) 

ɝɞɟ  N1Ʉ  – ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ, ɡɚɜɢɫɹɳɢɟ ɨɬ ɦɨɳɧɨɫɬɢ, ɞɥɹ Ɍɗɐ, ɦɨɳɧɨɫɬɶ 
ɤɨɬɨɪɨɣ ɦɟɧɶɲɟ ɩɪɨɟɤɬɢɪɭɟɦɨɣ, ɧɨ ɫɚɦɚɹ ɛɥɢɡɤɚɹ ɤ ɩɪɨɟɤɬɢɪɭɟɦɨɣ, ɦɥɧ ɪɭɛ; 

N – ɪɚɡɧɢɰɚ ɜ ɦɨɳɧɨɫɬɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ɍɗɐ ɢ ɫɩɪɚɜɨɱɧɨɣ (ɦɟɧɶɲɟɣ) 
ɦɨɳɧɨɫɬɢ, Ɇȼɬ; 

NɄ  – ɭɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ ɧɚ ɟɞɢɧɢɰɭ ɦɨɳɧɨɫɬɢ ɜ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ ɞɢɚɩɚɡɨɧɟ ɦɨɳɧɨɫɬɟɣ, ɛɥɢɡɤɢɯ ɤ ɩɪɨɟɤɬɢɪɭɟɦɨɣ. 

ɍɫɥɨɜɧɨ – ɩɨɫɬɨɹɧɧɵɟ ɡɚɬɪɚɬɵ ɧɚɯɨɞɹɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ, ɦɥɧ ɪɭɛ: 

ɭɩ ɚɦ ɡɩ ɬɪ ɩɪU U U U U ,      (1.4) 

ɝɞɟ  ɚɦU  – ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ, ɦɥɧ ɪɭɛ; 
 ɡɩU  – ɪɚɫɯɨɞ ɧɚ ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ, ɦɥɧ ɪɭɛ; 
 ɬɪU – ɢɡɞɟɪɠɤɢ ɧɚ ɬɟɤɭɳɢɣ ɪɟɦɨɧɬ, ɦɥɧ ɪɭɛ; 

 ɩɪU – ɩɪɨɱɢɟ ɪɚɫɯɨɞɵ, ɦɥɧ ɪɭɛ. 

ɭɩU 1440,89 640,48 288,18 710,86 3080,41.      

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ ɢɡɞɟɪɠɟɤ ɩɪɨɢɡɜɨɞɫɬɜɚ ɨɩɪɟɞɟɥɹɸɬ ɧɚ 
ɨɫɧɨɜɚɧɢɢ ɭɫɪɟɞɧɟɧɧɵɯ ɧɨɪɦ ɚɦɨɪɬɢɡɚɰɢɢ ɢ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ ɜ Ɍɗɐ, ɦɥɧ 
ɪɭɛ: 

2 2
ɚɦ ɚɦU Ʉ ɇ 10 21613,36 6,7 10 1440,89,         (1.5) 

ɝɞɟ  Ʉ  – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (1.2); 
 ɚɦɇ  – ɭɫɪɟɞɧɟɧɧɚɹ ɧɨɪɦɚ ɚɦɨɪɬɢɡɚɰɢɢ, %. 

Ɋɚɫɯɨɞ ɧɚ ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ ɪɚɫɫɱɢɬɵɜɚɸɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ, ɦɥɧ ɪɭɛ: 

6
ɡɩ ɫɪ p ɫ/ɫU Ɇ Ɏ k (1 k ) 10 ,        (1.6) 

ɝɞɟ Ɇ – ɱɢɫɥɟɧɧɨɫɬɶ ɉɉɊ, ɱɟɥ; 

ɫɪɎ 640206 – ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɮɨɧɞ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ, ɪɭɛ/ɝɨɞ; 

pk 1,37 – ɪɚɣɨɧɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɤɨɬɨɪɵɦ ɭɱɢɬɵɜɚɸɬ ɭɜɟɥɢɱɟɧɢɟ ɮɨɧɞɚ 
ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ;  
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ɫ/ɫk 30,4 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɨɬɱɢɫɥɟɧɢɹ ɧɚ ɫɨɰɢɚɥɶɧɨɟ 
ɫɬɪɚɯɨɜɚɧɢɟ, %. 

6
ɡɩU 560 640206 1,37 (1 0,304) 10 640,48.        

ɂɡɞɟɪɠɤɢ ɧɚ ɬɟɤɭɳɢɣ ɪɟɦɨɧɬ ɩɪɢɧɢɦɚɸɬ ɜ ɫɪɟɞɧɟɦ 20% ɨɬ 
ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɨɬɱɢɫɥɟɧɢɣ, ɦɥɧ ɪɭɛ: 

ɬɪ ɚɦU 0,2 U 0,2 1440,89 288,18,        (1.7) 

ɝɞɟ ɚɦU  – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (1.5). 

ɉɪɨɱɢɟ ɪɚɫɯɨɞɵ ɪɚɜɧɵ ɩɪɢɦɟɪɧɨ 30% ɨɬ ɫɭɦɦɚɪɧɵɯ ɡɚɬɪɚɬ ɧɚ ɡɚɪɚɛɨɬɧɭɸ 
ɩɥɚɬɭ, ɚɦɨɪɬɢɡɚɰɢɸ ɢ ɬɟɤɭɳɢɣ ɪɟɦɨɧɬ, ɦɥɧ ɪɭɛ:   

ɩɪ ɡɩ ɚɦ ɬɪU 0,3 (U U U ) 0,3 (640,5 1440,9 288,2) 710,9,          (1.8) 

ɝɞɟ ɡɩU  – ɪɚɫɯɨɞ ɧɚ ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ, ɦɥɧ ɪɭɛ (ɫɦ. ɮɨɪɦɭɥɭ 1.6); 
 ɚɦU  – ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ, ɦɥɧ ɪɭɛ (ɫɦ. ɮɨɪɦɭɥɭ 1.5); 
 ɬɪU  – ɢɡɞɟɪɠɤɢ ɧɚ ɬɟɤɭɳɢɣ ɪɟɦɨɧɬ, ɦɥɧ ɪɭɛ (ɫɦ. ɮɨɪɦɭɥɭ 1.7). 
 Ɍɨɩɥɢɜɧɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ ɡɚɬɪɚɬ ɨɩɪɟɞɟɥɹɸɬ, ɦɥɧ ɪɭɛ: 

3 3
ɬ Ɍɗɐ ɬɨɩɁ B 10 503,01 2150 10 1081,45,         (1.9) 

ɝɞɟ ɌɗɐB  – ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ, ɬɵɫ. ɬ.ɭ.ɬ.; 
 ɬɨɩ  – ɡɚɦɵɤɚɸɳɢɟ ɡɚɬɪɚɬɵ ɧɚ ɬɨɩɥɢɜɨ, ɪɭɛ/ɬ.ɭ.ɬ. 
 Ɋɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɚ Ɍɗɐ, ɬɵɫ. ɬ.ɭ.ɬ.: 

ɩ ɝɜ ɷɥ 3 3
ɌɗɐB ȼ ȼ ȼ 10 0 510,9 31080 10 541,98,           (1.10) 

ɝɞɟ ɩȼ – ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɜ ɩɚɪɟ, ɬɵɫ. ɬ.ɭ.ɬ.; 
 ɝɜȼ  – ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɜ ɝɨɪɹɱɟɣ ɜɨɞɟ, 
ɬɵɫ. ɬ.ɭ.ɬ.;  
 ɷɥȼ – ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɬɵɫ. ɬ.ɭ.ɬ.  
 Ɋɚɫɯɨɞɵ ɬɨɩɥɢɜɚ ɧɚ ɬɟɩɥɨɜɭɸ ɷɧɟɪɝɢɸ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɭɞɟɥɶɧɵɦ 
ɪɚɫɯɨɞɚɦ ɬɨɩɥɢɜɚ, ɬɵɫ. ɬ.ɭ.ɬ.: 

ɩ ɩ ɩ ɩ ɩ 3
ɝɨɞ(ɨɬɛ) ɨɬɛ ɝɨɞ(ɪɨɭ) ɪɨɭȼ (Q b Q b ) 10 ,      (1.11) 

 ɩȼ 0,  ɬɚɤ ɤɚɤ ɨɬɫɭɬɫɬɜɭɟɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɨɬɛɨɪ. 

ɝɜ ɝɜ ɝɜ ɝɜ ɝɜ 3
ɝɨɞ(ɨɬɛ) ɨɬɛ ɝɨɞ(ɪɨɭ) ɪɨɭȼ (Q b Q b ) 10 ,      (1.12) 
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ɝɜ 3ȼ (2719 162,37 419,6 165,44) 10 510,9,       

ɝɞɟ ɩ ɩ
ɨɬɛ ɪɨɭb ,b  – ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɚ ɨɬɩɭɫɤ ɩɚɪɚ ɢɡ ɨɬɛɨɪɨɜ ɢ ɊɈɍ, 

ɤɝ.ɭ.ɬ./Ƚɤɚɥ; 
 ɝɜ ɝɜ

ɨɬɛ ɪɨɭb ,b – ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɚ ɨɬɩɭɫɤ ɬɟɩɥɚ ɩɨ ɝɨɪɹɱɟɣ ɜɨɞɟ ɢɡ 
ɨɬɛɨɪɨɜ ɢ ɊɈɍ, ɤɝ.ɭ.ɬ./Ƚɤɚɥ; 
 ɩ ɩ

ɝɨɞ(ɨɬɛ) ɝɨɞ(ɪɨɭ)Q ,Q – ɝɨɞɨɜɨɣ ɨɬɩɭɫɤ ɬɟɩɥɚ ɜ ɩɚɪɟ ɢɡ ɨɬɛɨɪɨɜ ɢ ɊɈɍ, ɬɵɫ. Ƚɤɚɥ; 

 ɝɜ ɝɜ
ɝɨɞ(ɨɬɛ) ɝɨɞ(ɪɨɭ)Q ,Q – ɝɨɞɨɜɨɣ ɨɬɩɭɫɤ ɬɟɩɥɚ ɜ ɝɨɪɹɱɟɣ ɜɨɞɟ ɢɡ ɨɬɛɨɪɨɜ ɢ ɊɈɍ, 

ɬɵɫ. Ƚɤɚɥ. 
 ɉɪɢ ɪɚɫɱɟɬɟ ɭɞɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɬɨɩɥɢɜɚ ɧɚ ɨɬɩɭɫɤ ɬɟɩɥɚ ɜ ɝɨɪɹɱɟɣ ɜɨɞɟ 
ɭɱɢɬɵɜɚɸɬ ɄɉȾ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ ɬ , : 

ɝɜ
ɨɬɛ ɧ

ɤ ɬ

143 143
b 162,37,

( ) (0,9 0,98)
  

  
 (1.13) 

  
ɝɜ
ɪɨɭ ɧ

ɤ ɬ ɪɨɭ

143 143
b 165,44,

( ) (0,9 0,98 0,98)
  

    
 (1.14) 

ɝɞɟ ɧ
ɤ 0,9  – ɄɉȾ ɤɨɬɟɥɶɧɨɝɨ ɚɝɪɟɝɚɬɚ; 

 ɬ 0,98  – ɄɉȾ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ; 
 ɪɨɭ 0,98  – ɄɉȾ ɊɈɍ. 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɩɪɨɢɡɜɨɞɢɦɨɝɨ ɬɟɩɥɚ ɧɚ Ɍɗɐ ɢ ɩɪɟɞɟɥɶɧɨ 
ɞɨɩɭɫɬɢɦɨɟ ɢɡ ɨɬɛɨɪɨɜ ɧɟɨɛɯɨɞɢɦɨ ɫɨɫɬɚɜɢɬɶ ɛɚɥɚɧɫ ɬɟɩɥɚ ɩɨ ɝɨɪɹɱɟɣ ɜɨɞɟ:  

ɝɜ(max) ɝɜ ɝɜ 3 3
ɝɨɞ(ɨɬɛ) ɪ maxQ Q h 10 1031,8 3100 10 3198,6,         (1.15)  

ɝɞɟ ɝɜ
ɪQ – ɬɟɩɥɨɜɚɹ ɧɚɝɪɭɡɤɚ ɜ ɝɨɪɹɱɟɣ ɜɨɞɟ, Ƚɤɚɥ/ɱɚɫ; 

 ɝɜ
maxh – ɱɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɟɩɥɨɜɨɣ ɧɚɝɪɭɡɤɢ ɜ ɝɨɪɹɱɟɣ ɜɨɞɟ, ɱɚɫ. 

ɝɜ ɝɜ(max) Ɍɗɐ
ɝɨɞ(ɨɬɛ) ɝɨɞ(ɨɬɛ) ɝɜ(max)Q Q ɚ 3198,6 0,85 2719,      (1.16) 

ɝɞɟ  ɝɜ(max)
ɝɨɞ(ɨɬɛ)Q – ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɢɡɜɨɞɢɦɨɝɨ ɬɟɩɥɚ ɧɚ Ɍɗɐ, Ƚɤɚɥ/ɱ (ɫɦ. ɮɨɪɦɭɥɭ 

1.15);   
 Ɍɗɐ

ɝɜ(max)ɚ – ɝɨɞɨɜɨɣ ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɮɢɤɚɰɢɢ ɩɨ ɝɨɪɹɱɟɣ ɜɨɞɟ. 

ɝɜ ɝɜ(max) ɝɜ
ɝɨɞ(ɪɨɭ) ɝɨɞ(ɨɬɛ) ɝɨɞ(ɨɬɛ)Q Q Q 3198,6 2719 419,6.      (1.17) 

Ɋɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɚ ɜɵɪɚɛɨɬɤɭ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ, ɬɵɫ. ɬ.ɭ.ɬ.: 
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ɷɥ ɷɥ 3 3
i iȼ ɗ b 10 2552 1,218 10 3,108,          

ɝɞɟ iɗ – ɜɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɬɭɪɛɢɧɨɣ; 

 ɷɥ
ib – ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɚ ɜɵɪɚɛɨɬɤɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɤɝ.ɭ.ɬ./ɦɥɧ    

ɤȼɬɱ. 
Ƚɨɞɨɜɚɹ ɜɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ, ɦɥɧ 

ɤȼɬɱ: 

 
3 3

i yi yiɗ N h 10 0,464 5500 10 2552,       
 

ɝɞɟ yiN – ɧɨɦɢɧɚɥɶɧɚɹ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ɍɗɐ, Ɇȼɬ; 

 yih – ɱɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɶ, ɱɚɫ. 
Ⱥɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɫɨɩɨɫɬɚɜɥɹɟɦɵɣ ɜɚɪɢɚɧɬ, 

ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2. 

Ɍɚɛɥɢɰɚ 2 – ɉɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ ɪɟɤɨɦɟɧɞɭɟɦɨɝɨ ɢ ɫɨɩɨɫɬɚɜɥɹɟɦɨɝɨ ɜɚɪɢɚɧɬɨɜ 
 Ɍ-110/120-130 Ɍ-116/125-130 

ɉɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ, ɦɥɧ ɪɭɛ. 6471,39 6124,96 

ɉɨɫɤɨɥɶɤɭ ɩɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ ɞɥɹ ɩɟɪɜɨɝɨ (ɪɟɤɨɦɟɧɞɭɟɦɨɝɨ) ɜɚɪɢɚɧɬɚ 
ɫɨɫɬɚɜɚ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ (4×Ɍ-116/125-130) ɦɟɧɶɲɟ ɩɪɢɜɟɞɟɧɧɵɯ ɡɚɬɪɚɬ 
ɞɥɹ ɜɬɨɪɨɝɨ (ɫɨɩɨɫɬɚɜɢɦɨɝɨ) (4×Ɍ-110/120-130), ɬɨ ɜɵɛɢɪɚɟɦ ɪɟɤɨɦɟɧɞɭɟɦɵɣ 
ɜɚɪɢɚɧɬ ɜ ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ Ɍɗɐ, ɬɚɤ ɤɚɤ ɨɧ ɹɜɥɹɟɬɫɹ 
ɷɤɨɧɨɦɢɱɟɫɤɢ ɜɵɝɨɞɧɵɦ. 

 
1.3 Ɉɩɢɫɚɧɢɟ ɢ ɭɤɪɭɩɧɟɧɧɵɣ ɪɚɫɱɟɬ ɤɨɬɟɥɶɧɨɝɨ ɚɝɪɟɝɚɬɚ Ɍɉȿ-430 

 
Ʉɨɬɥɨɚɝɪɟɝɚɬ ɜɵɛɢɪɚɟɦ ɩɨ ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ ɩɚɪɚ ɧɚ ɬɭɪɛɢɧɭ ɫ 

ɭɱɟɬɨɦ ɪɚɫɯɨɞɚ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɢ ɨɛɳɟɝɨ ɡɚɩɚɫɚ ɩɨ ɩɚɪɭ, ɬ/ɱ: 

ɩɟ ɬD 1,05 D 1,05 125,301 3,6 473,637.       (1.18) 

ɉɨ ɪɚɫɫɱɢɬɚɧɧɨɦɭ ɡɧɚɱɟɧɢɸ ɜɵɛɢɪɚɟɦ ɤɨɬɥɨɚɝɪɟɝɚɬ ȿ-500-13,8-560ɄɌ, 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɚɪɨɜɨɝɨ ɤɨɬɥɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.  

Ɍɚɛɥɢɰɚ 3 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɨɬɥɨɚɝɪɟɝɚɬɚ Ɍɉȿ-430 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɚ Ɂɧɚɱɟɧɢɟ 

ȼɢɞ ɬɨɩɥɢɜɚ  Ʉɚɦɟɧɧɵɣ ɭɝɨɥɶ 
ɉɚɪɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɬ/ɱ 500 

Ⱦɚɜɥɟɧɢɟ ɩɟɪɟɝɪɟɬɨɝɨ ɩɚɪɚ, Ɇɉɚ 13,8 
Ɍɟɦɩɟɪɚɬɭɪɚ ɩɟɪɟɝɪɟɬɨɝɨ ɩɚɪɚ, ℃ 560 
Ɍɟɦɩɟɪɚɬɭɪɚ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ, ℃ 230 
Ɍɟɦɩɟɪɚɬɭɪɚ ɭɯɨɞɹɳɢɯ ɝɚɡɨɜ, ℃ 121 
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ɉɚɪɨɜɨɣ ɤɨɬɟɥ Ɍɉȿ-430 ɨɞɧɨɛɚɪɚɛɚɧɧɵɣ, ɫ ɟɫɬɟɫɬɜɟɧɧɨɣ ɰɢɪɤɭɥɹɰɢɟɣ, 
ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɩɟɪɟɝɪɟɬɨɝɨ ɩɚɪɚ ɫ ɪɚɛɨɱɢɦ ɞɚɜɥɟɧɢɟɦ 13,8 Ɇɉɚ ɢ 
ɬɟɦɩɟɪɚɬɭɪɨɣ 560 ℃ ɩɪɢ ɫɠɢɝɚɧɢɢ ɤɚɦɟɧɧɵɯ ɭɝɥɟɣ. ɉɚɪɨɜɨɣ ɤɨɬɟɥ Ɍɉȿ-430 
ɢɦɟɟɬ ɉ-ɨɛɪɚɡɧɭɸ ɤɨɦɩɨɧɨɜɤɭ ɩɨɜɟɪɯɧɨɫɬɟɣ ɧɚɝɪɟɜɚ, ɝɚɡɨɩɥɨɬɧɵɣ ɫ 
ɭɪɚɜɧɨɜɟɲɟɧɧɨɣ ɬɹɝɨɣ. Ɍɨɩɨɱɧɚɹ ɤɚɦɟɪɚ ɨɬɤɪɵɬɨɝɨ ɬɢɩɚ, ɩɪɢɡɦɚɬɢɱɟɫɤɚɹ, 
ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɫɟɱɟɧɢɹ, ɨɛɨɪɭɞɨɜɚɧɚ ɩɥɨɫɤɨɮɚɤɟɥɶɧɵɦɢ ɩɵɥɟɭɝɨɥɶɧɵɦɢ 
ɝɨɪɟɥɤɚɦɢ. ɋɬɟɧɵ ɬɨɩɨɱɧɨɣ ɤɚɦɟɪɵ ɷɤɪɚɧɢɪɨɜɚɧɵ ɬɪɭɛɚɦɢ ɞɢɚɦɟɬɪɨɦ 60 ɦɦ ɫ 
ɬɨɥɳɢɧɨɣ ɫɬɟɧɤɢ 6 ɦɦ (ɦɚɬɟɪɢɚɥ – ɫɬɚɥɶ 20).  

Ȼɚɪɚɛɚɧ ɤɨɬɥɚ ɫ ɜɧɭɬɪɟɧɧɢɦ ɞɢɚɦɟɬɪɨɦ 1600 ɦɦ ɢ ɬɨɥɳɢɧɨɣ ɫɬɟɧɤɢ 112 
ɦɦ ɜɵɩɨɥɧɟɧ ɢɡ ɫɬɚɥɢ 16ȽɇɆȺ.  

ȼɨɞɚ ɢɡ ɛɚɪɚɛɚɧɚ ɩɨɫɬɭɩɚɟɬ ɜ ɬɨɩɨɱɧɵɟ ɷɤɪɚɧɵ ɩɨ ɬɪɭɛɚɦ ɞɢɚɦɟɬɪɨɦ 133 
ɦɦ ɢ ɬɨɥɳɢɧɨɣ ɫɬɟɧɤɢ 13 ɦɦ, ɨɬɜɨɞɢɬɶɫɹ ɩɚɪɨɜɨɞɹɧɚɹ ɫɦɟɫɶ ɜ ɛɚɪɚɛɚɧ ɩɨ ɬɪɭɛɚɦ 
ɞɢɚɦɟɬɪɨɦ 133 ɢ 159 ɦɦ ɫ ɬɨɥɳɢɧɨɣ ɫɬɟɧɤɢ 13 ɢ 15 ɦɦ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

ɉɚɪɨɜɨɣ ɤɨɬɟɥ ɨɛɨɪɭɞɨɜɚɧ ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɹɦɢ: ɪɚɞɢɚɰɢɨɧɧɨɣ 
ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɶ ɪɚɫɩɨɥɨɠɟɧ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɬɨɩɨɱɧɨɣ ɤɚɦɟɪɵ ɢ ɜɵɩɨɥɧɟɧ ɢɡ 
ɬɪɭɛ ɞɢɚɦɟɬɪɨɦ 32 ɦɦ ɢ ɬɨɥɳɢɧɨɣ ɫɬɟɧɤɢ 6 ɦɦ (ɫɬɚɥɶ 12ɏ1ɆɎ); ɲɢɪɦɨɜɵɣ ɢ 
ɤɨɧɜɟɤɬɢɜɧɵɣ ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɢ ɪɚɫɩɨɥɨɠɟɧɵ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ ɝɚɡɨɯɨɞɟ ɢ 
ɜɵɩɨɥɧɟɧɵ ɢɡ ɬɪɭɛ ɞɢɚɦɟɬɪɨɦ 32 ɢ 36 ɦɦ ɢ ɬɨɥɳɢɧɨɣ ɫɬɟɧɤɢ 5 ɢ 6 ɦɦ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ (ɦɚɬɟɪɢɚɥ – ɫɬɚɥɶ 12ɏ1ɆɎ).   

Ʉɨɧɜɟɤɬɢɜɧɚɹ ɲɚɯɬɚ ɩɚɪɨɜɨɝɨ ɤɨɬɥɚ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯɫɬɭɩɟɧɱɚɬɨɝɨ 
ɜɨɞɹɧɨɝɨ ɷɤɨɧɨɦɚɣɡɟɪɚ, ɜɵɩɨɥɧɟɧɧɨɝɨ ɢɡ ɬɪɭɛ ɞɢɚɦɟɬɪɨɦ 28 ɦɦ ɢ ɬɨɥɳɢɧɨɣ 
ɫɬɟɧɤɢ 4 ɦɦ (ɦɚɬɟɪɢɚɥ – ɫɬɚɥɶ 20), ɢ ɜɨɡɞɭɯɨɩɨɞɨɝɪɟɜɚɬɟɥɟɣ ɬɪɭɛɱɚɬɨɝɨ ɢ 
ɪɟɝɟɧɟɪɚɬɢɜɧɨɝɨ ɬɢɩɨɜ ɞɥɹ ɩɨɞɨɝɪɟɜɚ ɩɟɪɜɢɱɧɨɝɨ ɢ ɜɬɨɪɢɱɧɨɝɨ ɜɨɡɞɭɯɚ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɜɵɩɨɥɧɟɧɵ ɢɡ ɬɪɭɛ ɞɢɚɦɟɬɪɨɦ 40 ɦɦ ɢ ɬɨɥɳɢɧɨɣ ɫɬɟɧɤɢ 2 ɦɦ 
(ɦɚɬɟɪɢɚɥ – ɫɬɚɥɶ ȼɫɬ2ɫɩ).  

Ɍɟɦɩɟɪɚɬɭɪɚ ɩɟɪɟɝɪɟɬɨɝɨ ɩɚɪɚ ɪɟɝɭɥɢɪɭɟɬɫɹ ɜɫɩɪɵɫɤɚɦɢ ɫɨɛɫɬɜɟɧɧɨɝɨ 
ɤɨɧɞɟɧɫɚɬɚ. ɉɢɬɚɧɢɟ, ɝɨɪɟɧɢɟ ɢ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɩɟɪɟɝɪɟɬɨɝɨ ɩɚɪɚ ɧɚ 
ɩɚɪɨɜɨɦ ɤɨɬɥɟ Ɍɉȿ-430 ɩɨɥɧɨɫɬɶɸ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɵ.  
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Ɋɢɫɭɧɨɤ 4 – ɉɪɨɞɨɥɶɧɵɣ ɪɚɡɪɟɡ ɤɨɬɟɥɶɧɨɝɨ ɚɝɪɟɝɚɬɚ Ɍɉȿ-430 

ȼ ɤɚɱɟɫɬɜɟ ɬɨɩɥɢɜɚ ɧɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ɍɗɋ ɢɫɩɨɥɶɡɭɟɬɫɹ ɉɚɪɬɢɡɚɧɫɤɢɣ 
ɤɚɦɟɧɧɵɣ ɭɝɨɥɶ ɫɨ ɫɥɟɞɭɸɳɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ: 

Ɍɚɛɥɢɰɚ 4 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɉɚɪɬɢɡɚɧɫɤɨɝɨ ɭɝɥɹ ܹ˓, % ܣ˓, % 𝑆˓, % ܪ % ,˓ܥ˓, % ܰ˓, % ܱ˓, % ܳː˓, 
ɤȾɠ/ɤɝ 

ܸˆ, % 

5,5 32,1 0,4 52,7 3,2 0,7 5,4 20520 31,0 

Ⱦɥɹ ɪɚɫɱɟɬɚ ɞɟɣɫɬɜɢɬɟɥɶɧɵɯ ɨɛɴɟɦɨɜ ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨ 
ɩɪɟɠɞɟ ɜɫɟɝɨ ɜɵɛɪɚɬɶ ɤɨɷɮɮɢɰɢɟɧɬ ɢɡɛɵɬɤɚ ɜɨɡɞɭɯɚ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɬɨɩɤɢ ˃˕, ɚ 
ɬɚɤɠɟ ɩɪɢɫɨɫɵ ɜɨɡɞɭɯɚ ɜɨ ɜɫɟɯ ɩɨɜɟɪɯɧɨɫɬɹɯ ɧɚɝɪɟɜɚ.  
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Ɂɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɢɡɛɵɬɤɚ ɜɨɡɞɭɯɚ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɬɨɩɨɱɧɨɣ 
ɤɚɦɟɪɵ ɬɚ 1,2 . Ɂɧɚɱɟɧɢɹ ɩɪɢɫɨɫɨɜ ɯɨɥɨɞɧɨɝɨ ɜɨɡɞɭɯɚ ɜ ɬɨɩɤɟ ɬɚ 0,05  , ɜ 
ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɟ ɩɩɚ 0,05  , ɜ ɜɨɞɹɧɨɦ ɷɤɨɧɨɦɚɣɡɟɪɟ ɜɷɤɚ 0,02  , ɜ 
ɜɨɡɞɭɯɨɩɨɞɨɝɪɟɜɚɬɟɥɟ ɜɡɩɚ 0,03  . 

Ʉɨɷɮɮɢɰɢɟɧɬ ɢɡɛɵɬɤɚ ɜɨɡɞɭɯɚ ɡɚ ɫɬɭɩɟɧɹɦɢ ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɟɣ:  

ɩɩ ɬ ɩɩɚ ɚ ɚ 1,2 0,05 1,25.      (1.19) 

Ʉɨɷɮɮɢɰɢɟɧɬ ɢɡɛɵɬɤɚ ɜɨɡɞɭɯɚ ɡɚ ɜɬɨɪɨɣ ɫɬɭɩɟɧɶɸ ɜɨɞɹɧɨɝɨ 
ɷɤɨɧɨɦɚɣɡɟɪɚ:  

ɜɷɤ2 ɩɩ ɜɷɤɚ ɚ ɚ 1,25 0,02 1,27.      (1.20) 

Ʉɨɷɮɮɢɰɢɟɧɬ ɢɡɛɵɬɤɚ ɜɨɡɞɭɯɚ ɡɚ ɜɬɨɪɨɣ ɫɬɭɩɟɧɶɸ ɜɨɡɞɭɯɨɩɨɞɨɝɪɟɜɚɬɟɥɹ:  

ɜɡɩ2 ɜɷɤ2 ɜɡɩɚ ɚ ɚ 1,27 0,03 1,3.      (1.21)   

Ʉɨɷɮɮɢɰɢɟɧɬ ɢɡɛɵɬɤɚ ɜɨɡɞɭɯɚ ɡɚ ɩɟɪɜɨɣ ɫɬɭɩɟɧɶɸ ɜɨɞɹɧɨɝɨ 
ɷɤɨɧɨɦɚɣɡɟɪɚ:  

ɜɷɤ1 ɜɡɩ2 ɜɷɤɚ ɚ ɚ 1,3 0,02 1,32.      (1.22)   

Ʉɨɷɮɮɢɰɢɟɧɬ ɢɡɛɵɬɤɚ ɜɨɡɞɭɯɚ ɡɚ ɩɟɪɜɨɣ ɫɬɭɩɟɧɶɸ ɜɨɡɞɭɯɨɩɨɞɨɝɪɟɜɚɬɟɥɹ:  

ɜɡɩ1 ɜɷɤ1 ɜɡɩɚ ɚ ɚ 1,32 0,03 1,35.      (1.23)   

Ⱦɚɥɟɟ ɪɚɫɫɱɢɬɚɟɦ ɨɛɴɟɦɵ ɢ ɷɧɬɚɥɶɩɢɢ ɜɨɡɞɭɯɚ ɢ ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ. 
Ɍɟɨɪɟɬɢɱɟɫɤɢɣ ɨɛɴɟɦ ɜɨɡɞɭɯɚ, ɦ3/ɤɝ: 

0 ɪ ɪ ɪ ɪ
ȼV 0,0889 (C 0,375 S ) 0,265 H 0,0333 O ,         (1.24) 

ɝɞɟ ɪC  – ɤɨɥɢɱɟɫɬɜɨ ɭɝɥɟɪɨɞɚ ɧɚ ɪɚɛɨɱɭɸ ɦɚɫɫɭ ɬɨɩɥɢɜɚ, % (ɫɦ. ɬɚɛɥɢɰɭ 4); 
 ɪS  – ɤɨɥɢɱɟɫɬɜɨ ɫɟɪɵ ɧɚ ɪɚɛɨɱɭɸ ɦɚɫɫɭ ɬɨɩɥɢɜɚ, % (ɫɦ. ɬɚɛɥɢɰɭ 4); 
 ɪH  – ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɨɪɨɞɚ ɧɚ ɪɚɛɨɱɭɸ ɦɚɫɫɭ ɬɨɩɥɢɜɚ, % (ɫɦ. ɬɚɛɥɢɰɭ 4); 
 ɪO  – ɤɨɥɢɱɟɫɬɜɨ ɤɢɫɥɨɪɨɞɚ ɧɚ ɪɚɛɨɱɭɸ ɦɚɫɫɭ ɬɨɩɥɢɜɚ, % (ɫɦ. ɬɚɛɥɢɰɭ 4). 

0
ȼV 0,0889 (52,7 0,375 0,4) 0,265 3,2 0,0333 5,4 5,367.          

Ɍɟɨɪɟɬɢɱɟɫɤɢɣ ɨɛɴɟɦ ɚɡɨɬɚ, ɦ3/ɤɝ: 

2

ɪ
0 0
N ȼ

N
V 0,79 V 0,8 ,

100
      (1.25) 

ɝɞɟ ɪN  – ɤɨɥɢɱɟɫɬɜɨ ɚɡɨɬɚ ɧɚ ɪɚɛɨɱɭɸ ɦɚɫɫɭ ɬɨɩɥɢɜɚ, % (ɫɦ. ɬɚɛɥɢɰɭ 4); 
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2

0
N

0,7
V 0,79 5,367 0,8 4,245.

100
      

Ɍɟɨɪɟɬɢɱɟɫɤɢɣ ɨɛɴɟɦ ɬɪɟɯɚɬɨɦɧɵɯ ɝɚɡɨɜ, ɦ3/ɤɝ: 

2

ɪ ɪ
0
RO

C 0,375 S
V 1,866 ,

100

 
    (1.26) 

2

0
RO

52,7 0,375 0,4
V 1,866 0,986.

100

 
    

Ɍɟɨɪɟɬɢɱɟɫɤɢɣ ɨɛɴɟɦ ɜɨɞɹɧɵɯ ɩɚɪɨɜ, ɦ3/ɤɝ: 

2

0 ɪ ɪ 0
H O ȼV 0,111 H 0,0124 W 0,0161 V ,       (1.27) 

ɝɞɟ  ɪW  – ɜɥɚɠɧɨɫɬɶ ɧɚ ɪɚɛɨɱɭɸ ɦɚɫɫɭ ɬɨɩɥɢɜɚ, % (ɫɦ. ɬɚɛɥɢɰɭ 4). 

2

0
H OV 0,111 3,2 0,0124 5,5 0,0161 5,367 0,51.        

Ɍɟɨɪɟɬɢɱɟɫɤɢɣ ɨɛɴɟɦ ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ, ɦ3/ɤɝ: 

2 2 2

0 0 0 0
ɝ H O RO NV V V V ,     (1.28) 

 
0
ɝV 0,51 0,986 4,245 5,741.     

Ɋɚɫɱɟɬ ɨɛɴɟɦɨɜ ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ, ɨɛɴɟɦɧɵɯ ɞɨɥɟɣ ɬɪɟɯɚɬɨɦɧɵɯ ɝɚɡɨɜ ɢ 
ɤɨɧɰɟɧɬɪɚɰɢɣ ɡɨɥɨɜɵɯ ɱɚɫɬɢɰ ɜ ɩɨɜɟɪɯɧɨɫɬɹɯ ɧɚɝɪɟɜɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 
5. 

Ɍɚɛɥɢɰɚ 5 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ 
ɇɚɢɦɟɧɨɜɚɧɢɟ Ƚɚɡɨɯɨɞ 

Ɍɨɩɤɚ ɉɉ ȼɗɄ-2 ȼɁɉ-2 ȼɗɄ-1 ȼɁɉ-1 
Ʉɨɷɮɮɢɰɢɟɧɬ  
ɢɡɛɵɬɤɚ ɜɨɡɞɭɯɚ ɡɚ 
ɩɨɜɟɪɯɧɨɫɬɶɸ  
ɧɚɝɪɟɜɚ ˃′ = ˃˕ + ∆˃𝑖 1,2 1,25 1,27 1,3 1,32 1,35 

ɋɪɟɞɧɢɣ  
ɤɨɷɮɮɢɰɢɟɧɬ  
ɢɡɛɵɬɤɚ ɜɨɡɞɭɯɚ ˃˔˓ 

1,2 1,225 1,26 1,285 1,31 1,335 

Ɉɛɴɟɦ ɜɨɞɹɧɵɯ 
ɩɚɪɨɜ, ˏଷ/ˍˆ,  𝐻ܸ2𝑂= 𝐻ܸ2𝑂଴ + Ͳ,Ͳͳ͸ͳ ∙ ሺ˃˔˓ − ͳሻ ∙ ܸ˅଴ 

0,527 0,529 0,532 0,535 0,537 0,539 

Ɉɛɴɟɦ ɝɚɡɨɜ, ˏଷ/ˍˆ, ܸ̂ = ܸ̂଴ + ͳ,Ͳͳ͸ ∙ ሺ˃˔˓ − ͳሻ ∙ ܸ˅଴ 
6,832 6,968 7,159 7,295 7,431 7,568 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 5 
Ɉɛɴɟɦɧɚɹ ɞɨɥɹ  
ɬɪɟɯɚɬɨɦɧɵɯ ɝɚɡɨɜ,  ˏଷ/ˍˆ, 𝑟𝑅𝑂2 = 𝑅ܸ𝑂2/ܸ̂  

0,144 0,142 0,138 0,135 0,133 0,130 

Ɉɛɴɟɦɧɚɹ ɞɨɥɹ  
ɜɨɞɹɧɵɯ ɩɚɪɨɜ, ˏଷ/ˍˆ 
 𝑟𝐻2𝑂 = 𝐻ܸ2𝑂/ܸ̂  

0,077 0,076 0,074 0,073 0,072 0,071 

ɋɭɦɦɚɪɧɚɹ ɨɛɴɟɦɧɚɹ 
ɞɨɥɹ, 𝑟 = 𝑟𝑅𝑂2 + 𝑟𝐻2𝑂 0,222 0,217 0,212 0,208 0,205 0,202 

Ɇɚɫɫɚ ɞɵɦɨɜɵɯ ɝɚɡɨɜ, ˏଷ/ˍˆ, ܩ𝑟 = ͳ − Ͳ,Ͳͳ ∙ А˓ + ͳ,͵Ͳ͸ ∙ ˃˔˓ ∙ ܸ˅଴ 
9,090 9,265 9,511 9,686 9,861 10,036 

Ʉɨɧɰɟɧɬɪɚɰɢɹ  
ɡɨɥɨɜɵɯ ɱɚɫɬɢɰ, 
 ˏଷ/ˍˆ, 𝜇зˎ = А˓ ∙ ˃˖ː/ ͳͲͲ ∙  𝑟ܩ

0,034 0,033 0,032 0,031 0,031 0,030 

 
Ɋɚɫɱɟɬ ɷɧɬɚɥɶɩɢɣ ɜɨɡɞɭɯɚ ɢ ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ 
ɗɧɬɚɥɶɩɢɹ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɨɛɴɟɦɨɜ ɜɨɡɞɭɯɚ ɢ ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ, ɤȾɠ/ɤɝ: 

0 0
ɜ ɜ ɜH V c ,     (1.29) 

ɝɞɟ  ɜc  – ɬɟɩɥɨɟɦɤɨɫɬɶ ɜɨɡɞɭɯɚ, ɤȾɠ/(ɦ3·Ʉ). 
ɗɧɬɚɥɶɩɢɹ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ ɨɛɴɟɦɚ ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ, ɤȾɠ/ɤɝ, ɩɪɢ 

ɪɚɫɱɟɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ   , ℃, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 
2 2 2 2 2 2

0 0 0
ɝ RO RO H O H O N NH (V c V c V c ) ,        (1.30) 

ɝɞɟ 
2 2 2RO H O Nc ,c ,c – ɬɟɩɥɨɟɦɤɨɫɬɢ ɬɪɟɯɚɬɨɦɧɵɯ ɝɚɡɨɜ, ɜɨɞɹɧɵɯ ɩɚɪɨɜ ɢ ɚɡɨɬɚ 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɤȾɠ/(ɦ3·Ʉ). 

ɗɧɬɚɥɶɩɢɹ ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ ɩɪɢ ɢɡɛɵɬɤɟ ɜɨɡɞɭɯɚ ɚ > 1, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ 
ɩɨ ɮɨɪɦɭɥɟ, ɤȾɠ/ɤɝ: 

0 0
ɝ ɝ ɜ ɡɥH H (ɚ 1) H H ,       (1.31) 

ɝɞɟ  ɚ  – ɤɨɷɮɮɢɰɢɟɧɬ ɢɡɛɵɬɤɚ ɜɨɡɞɭɯɚ ɡɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɩɨɜɟɪɯɧɨɫɬɶɸ 
ɧɚɝɪɟɜɚ; 
 ɡɥH  – ɷɧɬɚɥɶɩɢɹ ɡɨɥɵ, ɤȾɠ/ɤɝ, ɭɱɢɬɵɜɚɟɬɫɹ ɬɚɤ ɤɚɤ ɩɪɢɜɟɞɟɧɧɚɹ ɡɨɥɶɧɨɫɬɶ 
ɫɨɫɬɚɜɥɹɟɬ ɛɨɥɟɟ 1,4% ɤɝ/ɆȾɠ.  

ɪ
ɡɥ ɡɥH 0,01 Ⱥ ɫ ,      (1.32) 

ɝɞɟ ɡɥɫ  – ɬɟɩɥɨёɦɤɨɫɬɶ ɡɨɥɵ, ɤȾɠ/(ɦ3·Ʉ). 
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Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɷɧɬɚɥɶɩɢɣ ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 6.  

Ɍɚɛɥɢɰɚ 6 – ɗɧɬɚɥɶɩɢɢ ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ, ɤȾɠ/ɤɝ 
 
 𝜗, °C 

 
 ଴̂ܪ 

(α=1) 

 
 ˅଴ܪ 

(βɜ=1) 

 
 ˎзܪ 

ˆܪ = ଴̂ܪ + ሺ𝛼 − ͳሻܪ଴˅ +  ˎзܪ

Ɍɨɩɤɚ 
 

( ɬɚ ) 

ɉɉ 
 

( ɩɩɚ ) 

ȼɗɄ-2 
 

( ɜɷɤ2ɚ ) 

ȼɁɉ-2 
 

( ɜɡɩ2ɚ ) 

ȼɗɄ-1 
 

( ɜɷɤ1ɚ ) 

ȼɁɉ-1 
 

( ɜɡɩ1ɚ ) 

100 784,1 708,3 20,7 946,5 981,9 996,1 1017,3 1031,5 1052,7 

200 1590,2 1422,6 43,4 1918,1 1989,3 2017,7 2060,4 2088,8 2131,5 

300 2418,5 2145,9 67,7 2915,4 3022,7 3065,6 3130,0 3172,9 3237,3 

400 3318,0 2910,0 92,4 3992,5 4138,0 4196,2 4283,5 4341,7 4429,0 

500 4206,8 3674,5 117,7 5059,4 5243,1 5316,6 5426,9 5500,4 5610,6 

600 5119,0 4456,8 143,8 6154,2 6377,0 6466,1 6599,8 6689,0 6822,7 

700 6054,1 5254,4 170,1 7275,0 7537,7 7642,8 7800,5 7905,5 8063,2 

800 7009,1 6064,3 196,9 8418,9 8722,1 8843,4 9025,3 9146,6 9328,5 

900 7979,8 6887,5 224,7 9582,0 9926,4 10064,1 10270,8 10408,5 10615,1 

1000 8966,1 7719,9 252,6 10762,7 11148,7 11303,1 11534,7 11689,1 11920,7 

1100 9966,7 8615,9 281,6 11971,5 12402,3 12574,6 12833,1 13005,4 13263,8 

1200 10978,8 9417,8 309,9 13172,3 13643,1 13831,5 14114,0 14302,4 14584,9 

1300 12004,5 10281,5 349,4 14410,1 14924,2 15129,8 15438,3 15643,9 15952,3 

1400 13035,9 11151,2 406,3 15672,4 16230,0 16453,0 16787,6 17010,6 17345,1 

1500 14076,8 12025,0 451,5 16933,2 17534,5 17775,0 18135,7 18376,2 18737,0 

1600 15125,8 12905,7 490,1 18197,1 18842,4 19100,5 19487,7 19745,8 20132,9 

1700 16183,7 13789,0 529,9 19471,4 20160,9 20436,6 20850,3 21126,1 21539,7 

Ⱦɚɥɟɟ ɪɚɫɫɱɢɬɚɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɤɨɬɥɚ, ɚ ɬɚɤɠɟ 
ɨɩɪɟɞɟɥɢɦ ɩɨɬɟɪɢ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɤɨɬɟɥɶɧɨɝɨ ɚɝɪɟɝɚɬɚ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ 
ɦɟɬɨɞɨɦ ɨɛɪɚɬɧɨɝɨ ɛɚɥɚɧɫɚ, %: 

ɛɪ
ɤɚ 2 3 4 5 6100 (q q q q q ),        (1.33) 

ɝɞɟ 2q – ɩɨɬɟɪɢ ɬɟɩɥɚ ɫ ɭɯɨɞɹɳɢɦɢ ɝɚɡɚɦɢ, %; 
 3q – ɩɨɬɟɪɢ ɬɟɩɥɚ ɫ ɯɢɦɢɱɟɫɤɢɦ ɧɟɞɨɠɨɝɨɦ, % ( 3q 0 ); 
 4q – ɩɨɬɟɪɢ ɬɟɩɥɚ ɫ ɦɟɯɚɧɢɱɟɫɤɢɦ ɧɟɞɨɠɨɝɨɦ, % ( 4q 1 ); 
 5q – ɩɨɬɟɪɢ ɬɟɩɥɚ ɜ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ, %; 
 6q – ɩɨɬɟɪɢ ɬɟɩɥɚ ɫ ɮɢɡɢɱɟɫɤɢɦ ɬɟɩɥɨɦ ɲɥɚɤɚ, %. 

ɉɨɬɟɪɹ ɬɟɩɥɚ ɫ ɭɯɨɞɹɳɢɦɢ ɝɚɡɚɦɢ 2q , %, ɡɚɜɢɫɢɬ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ 
ɭɯɨɞɹɳɢɯ ɝɚɡɨɜ ɢ ɢɡɛɵɬɤɚ ɜɨɡɞɭɯɚ ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ ɧɚ ɜɵɯɨɞɟ ɢɡ ɤɨɬɥɚ, 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
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0
ɭɯ ɭɯ ɯɜ 4

2 ɪ
ɪ

(H ɚ H ) (100 q )
q ,

Q

   
   (1.34) 

ɝɞɟ ɭɯH – ɷɧɬɚɥɶɩɢɹ ɭɯɨɞɹɳɢɯ ɝɚɡɨɜ, ɤȾɠ/ɤɝ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɦɟɬɨɞɨɦ ɥɢɧɟɣɧɨɣ 
ɢɧɬɟɪɩɨɥɹɰɢɢ ɩɨ ɬɚɛɥɢɰɟ 6 ɩɨ ɬɟɦɩɟɪɚɬɭɪɟ ɭɯɨɞɹɳɢɯ ɝɚɡɨɜ ( ɭɯ 121  ℃), ɜ 
ɞɚɧɧɨɦ ɫɥɭɱɚɟ: ɭɯH 1279,27 ; 

 0
ɯɜH – ɷɧɬɚɥɶɩɢɹ ɯɨɥɨɞɧɨɝɨ ɜɨɡɞɭɯɚ, ɤȾɠ/ɤɝ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɬɚɛɥɢɰɟ 6 ɩɨ 

ɬɟɦɩɟɪɚɬɭɪɟ ɯɨɥɨɞɧɨɝɨ ɜɨɡɞɭɯɚ ( ɯɜ 30  ℃), ɫɥɟɞɨɜɚɬɟɥɶɧɨ, 0
ɯɜH 208,4 ; 

 ɪ
ɪQ – ɪɚɫɩɨɥɚɝɚɟɦɚɹ ɬɟɩɥɨɬɚ ɫɠɢɝɚɟɦɨɝɨ ɬɨɩɥɢɜɚ, ɤȾɠ/ɤɝ, ɩɪɢɧɢɦɚɟɬɫɹ 

ɪɚɜɧɨɣ ɪ
ɧQ (ɫɦ. ɬɚɛɥɢɰɭ 4). 

2

(1279,27 1,35 208,4) (100 1)
q 4,815.

20520

   
   

ɉɨɬɟɪɢ ɬɟɩɥɚ ɜ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ 5q ,%, ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

0,5
ɧɨɦ

5
ɧɨɦ

(60 / D )
q ,

lgD
   (1.35) 

ɝɞɟ  ɧɨɦD – ɩɚɪɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤɨɬɟɥɶɧɨɝɨ ɚɝɪɟɝɚɬɚ, ɤɝ/ɫ. 

0,5

5

(60 /138,889)
q 0,307.

2,14
   

ɉɨɬɟɪɢ ɬɟɩɥɚ ɫ ɮɢɡɢɱɟɫɤɢɦ ɬɟɩɥɨɦ ɲɥɚɤɚ 6q ,%, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

ɪ
ɲɥ ɲɥ

6 ɪ
ɪ

ɚ Ⱥ (ɫt)
q ,

Q

 
   (1.36) 

ɝɞɟ ɲɥɚ 0,05 – ɞɨɥɹ ɲɥɚɤɚ ɜ ɬɨɩɨɱɧɨɣ ɤɚɦɟɪɟ; 
 ɲɥ(ɫt) 560 – ɷɧɬɚɥɶɩɢɹ ɲɥɚɤɚ, ɤȾɠ/ɤɝ; 

6

0,05 32,1 560
q 0,044.

20520

 
 

 
ɛɪ
ɤɚ 100 (4,815 0 1 0,307 0,044) 93,83%.         

ɉɨɥɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ȼ , ɤɝ/ɫ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɛɚɥɚɧɫɚ ɦɟɠɞɭ ɩɨɥɟɡɧɵɦ 
ɬɟɩɥɨɜɵɞɟɥɟɧɢɟɦ ɩɪɢ ɝɨɪɟɧɢɢ ɬɨɩɥɢɜɚ ɢ ɬɟɩɥɨɜɨɫɩɪɢɹɬɢɹ ɪɚɛɨɱɟɣ ɫɪɟɞɵ ɜ 
ɩɚɪɨɜɨɦ ɤɨɬɥɟ: 
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ɩɟ ɩɟ ɩɜ ɩɪ ɤɢɩ ɩɜ
ɪ
ɧ ɤ

D (h h ) D (h h )
ȼ ,

Q

    



 (1.37) 

ɝɞɟ ɩɟh 3489,547 – ɷɧɬɚɥɶɩɢɹ ɩɟɪɟɝɪɟɬɨɝɨ ɩɚɪɚ, ɤȾɠ/ɤɝ;   
 ɩɜh 993,407 – ɷɧɬɚɥɶɩɢɹ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ, ɤȾɠ/ɤɝ; 
 ɤɢɩh 1617,233 – ɷɧɬɚɥɶɩɢɹ ɜɨɞɵ ɧɚ ɥɢɧɢɢ ɧɚɫɵɳɟɧɢɹ ɩɪɢ ɞɚɜɥɟɧɢɢ ɜ 
ɛɚɪɚɛɚɧɟ, ɤȾɠ/ɤɝ; 
 ɩɪD – ɪɚɫɯɨɞ ɩɪɨɞɭɜɨɱɧɨɣ ɜɨɞɵ, ɤɝ/ɫ, ɩɪɢɧɢɦɚɟɬɫɹ 1% ɨɬ ɩɟD . 

138,889 (3489,547 993,407) 1,389 (1617,233 993,407)ȼ 18,05.
20520 0,938

    
 


 

Ɋɚɫɱёɬɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɪȼ , ɤɝ/ɫ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

4
ɪ

qȼ ȼ (1 ),
100

     (1.38) 

ɪ
1ȼ 18,05 (1 ) 17,87.

100
     

1.4 Ɉɩɢɫɚɧɢɟ ɬɟɩɥɨɮɢɤɚɰɢɨɧɧɨɣ ɬɭɪɛɢɧɵ Ɍ-116/125-130 
 

ɉɚɪɨɜɚɹ ɬɭɪɛɢɧɚ Ɍ-116/125-130 ɍɪɚɥɶɫɤɨɝɨ ɬɭɪɛɨɦɨɬɨɪɧɨɝɨ ɡɚɜɨɞɚ 
ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ 116 Ɇȼɬ ɫ ɤɨɧɞɟɧɫɚɰɢɨɧɧɨɣ ɭɫɬɚɧɨɜɤɨɣ ɢ ɞɜɭɦɹ 
ɨɬɨɩɢɬɟɥɶɧɵɦɢ ɨɬɛɨɪɚɦɢ ɩɚɪɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɩɪɢɜɨɞɚ ɝɟɧɟɪɚɬɨɪɚ 
ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɌȼɎ-110 ɦɨɳɧɨɫɬɶɸ 125 Ɇȼɬ. Ɍɭɪɛɢɧɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 
ɬɪɟɯɰɢɥɢɧɞɪɨɜɵɣ ɚɝɪɟɝɚɬ, ɢɦɟɸɳɢɣ 27 ɫɬɭɩɟɧɟɣ.   

Ɂɚɜɨɞɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɭɪɛɢɧɵ Ɍ-116/125-130 ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 
7. 

Ɍɚɛɥɢɰɚ 7 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɵɛɪɚɧɧɨɝɨ ɬɭɪɛɨɚɝɪɟɝɚɬɚ Ɍ-116/125-130 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɚ Ɂɧɚɱɟɧɢɟ 

ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɦɨɳɧɨɫɬɶ, Ɇȼɬ 116/125 
ɇɚɱɚɥɶɧɵɟ ɩɚɪɚɦɟɬɪɵ ɩɚɪɚ: 

Ⱦɚɜɥɟɧɢɟ ɩɚɪɚ, Ɇɉɚ 
Ɍɟɦɩɟɪɚɬɭɪɚ, ℃ 

 
12,8 
555 

ɇɨɦɢɧɚɥɶɧɵɣ ɪɚɫɯɨɞ ɫɜɟɠɟɝɨ ɩɚɪɚ, ɬ/ɱ 480 
Ɋɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ, ˏଷ ˚⁄  16000 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɫɭɦɦɚɪɧɚɹ ɬɟɩɥɨɜɚɹ ɧɚɝɪɭɡɤɚ, Ƚɤɚɥ/ɱ 184 
Ⱦɢɚɩɚɡɨɧ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɞɚɜɥɟɧɢɹ ɜ ɬɟɩɥɨɮɢɤɚɰɢɨɧɧɨɦ 

ɨɬɛɨɪɟ, Ɇɉɚ 
0,04-0,25 

Ɍɟɦɩɟɪɚɬɭɪɚ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ, ℃ 20 
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2. Ɋɚɫɱɟɬ ɬɟɩɥɨɜɨɣ ɫɯɟɦɵ 
 
 2.1 Ɉɩɢɫɚɧɢɟ ɬɟɩɥɨɜɨɣ ɫɯɟɦɵ ɢ ɩɨɞɝɨɬɨɜɤɚ ɞɚɧɧɵɯ ɤ ɪɚɫɱɟɬɭ  

 
ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɬɟɩɥɨɜɚɹ ɫɯɟɦɚ ɫɬɚɧɰɢɢ ɫ ɬɭɪɛɢɧɚɦɢ Ɍ-116/125-130 

ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.  
ɇɟɨɛɯɨɞɢɦɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ ɬɟɩɥɨɜɨɣ ɫɯɟɦɵ: 
Ɋɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɟ ɜɧɭɬɪɟɧɧɟɝɨ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɄɉȾ ɬɭɪɛɢɧɵ: 

 𝜂𝑜𝑖˙˅ˇ = 84,5%; 𝜂𝑜𝑖˙cˇ = 88,2%; 𝜂𝑜𝑖˙ːˇ = 87,6% 
 ɄɉȾ ɞɪɨɫɫɟɥɢɪɨɜɚɧɢɹ ɩɨ ɨɬɫɟɤɚɦ: 
  𝜂ˇ˓˙˅ˇ = 95%;  𝜂ˇ˓˙˔ˇ = 95%;  𝜂ˇ˓˙ːˇ = 95% 
 ɗɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɢɣ ɄɉȾ: 𝜂эˏ = 0,98; 
 Ɋɚɫɯɨɞ ɩɪɨɞɭɜɨɱɧɨɣ ɜɨɞɵ: 
 Ɋɚɫɯɨɞ ɩɚɪɚ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɦɚɲɢɧɧɨɝɨ ɨɬɞɟɥɟɧɢɹ: 
 Ɋɚɫɯɨɞ ɩɚɪɚ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɤɨɬɟɥɶɧɨɝɨ ɰɟɯɚ: 
 ȼɧɭɬɪɢɫɬɚɧɰɢɨɧɧɵɟ ɩɨɬɟɪɢ ɤɨɧɞɟɧɫɚɬɚ: 
 Ɍɟɦɩɟɪɚɬɭɪɚ ɯɢɦɢɱɟɫɤɢ ɨɱɢɳɟɧɧɨɣ ɜɨɞɵ: 
 ɇɚɝɪɟɜ ɜ ɫɚɥɶɧɢɤɨɜɨɦ ɢ ɷɠɟɤɬɨɪɧɨɦ ɩɨɞɨɝɪɟɜɚɬɟɥɹɯ: 
 ɄɉȾ ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɬɢɩɚ: 
 ɇɟɞɨɝɪɟɜ ɜɨɞɵ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɫɵɳɟɧɢɹ ɜ ɉȼȾ: 
 ɇɟɞɨɝɪɟɜ ɜɨɞɵ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɫɵɳɟɧɢɹ ɜ ɉɇȾ: 
 Ɍɟɦɩɟɪɚɬɭɪɧɵɣ ɝɪɚɮɢɤ ɫɟɬɢ ɞɥɹ ɝ. Ⱥɪɬɟɦɚ ɩɪɢɧɢɦɚɟɦ: 130/70 ℃. 

Ɍɚɛɥɢɰɚ 8 – Ɂɚɜɨɞɫɤɢɟ ɞɚɧɧɵɟ ɞɥɹ ɬɭɪɛɢɧɵ Ɍ-116/125-130 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɚ 
ȿɞɢɧɢɰɵ 

ɢɡɦɟɪɟɧɢɹ 
Ɂɧɚɱɟɧɢɟ 

ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɦɨɳɧɨɫɬɶ Ɇȼɬ 116 
Ⱦɚɜɥɟɧɢɟ Ɇɉɚ 12,8 
Ɍɟɦɩɟɪɚɬɭɪɚ °ɋ 555 
Ⱦɚɜɥɟɧɢɟ ɜ ɤɨɧɞɟɧɫɚɬɨɪɟ ɬɭɪɛɢɧɵ Ɇɉɚ 0,0054 

ɑɢɫɥɨ ɨɬɛɨɪɨɜ ɩɚɪɚ ɧɚ ɪɟɝɟɧɟɪɚɰɢɸ  7 

Ⱦɚɜɥɟɧɢɟ ɜ ɨɬɛɨɪɚɯ 
 

Ɇɉɚ 

ɊɈɌ1 = 3,32 
ɊɈɌ2 = 2,28 
ɊɈɌ3 = 1,22 
ɊɈɌ4 = 0,57 
ɊɈɌ5 = 0,294 
ɊɈɌ6 = 0,098 
ɊɈɌ7 = 0,037 
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Ɋɢɫɭɧɨɤ 5 – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɬɟɩɥɨɜɚɹ ɫɯɟɦɚ ɫɬɚɧɰɢɢ ɫ ɬɭɪɛɢɧɚɦɢ  
Ɍ-116/125-130 

 
 2.2 Ɋɚɫɱɟɬ ɭɫɬɚɧɨɜɤɢ ɩɨ ɩɨɞɨɝɪɟɜɭ ɫɟɬɟɜɨɣ ɜɨɞɵ 

 
ɋɯɟɦɚ ɜɤɥɸɱɟɧɢɹ ɭɫɬɚɧɨɜɤɢ ɩɨ ɩɨɞɨɝɪɟɜɭ ɫɟɬɟɜɨɣ ɜɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 

ɪɢɫɭɧɤɟ 6. 

ɉȼɄ

Ɍɉ

ɋɇ-1

ɉɋ-1

ɉɋ-2
ɩɫt

ɨɫt

''ɧɫt

''ɜɫt

ɜɫt

ɜɫD

ɧɫD

 

Ɋɢɫɭɧɨɤ 6 – Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɩɨ ɩɨɞɨɝɪɟɜɭ ɫɟɬɟɜɨɣ ɜɨɞɵ 
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Ɋɚɫɯɨɞ ɫɟɬɟɜɨɣ ɜɨɞɵ, ɤɝ/ɫ: 

max
ɨɬ

ɫɜ
ȼ

Q 300000
G 1194,458,

C t 4,186 (130 70)
  

    (2.1) 

ɝɞɟ    ɩɫt  – ɬɟɦɩɟɪɚɬɭɪɚ ɩɪɹɦɨɣ ɫɟɬɟɜɨɣ ɜɨɞɵ; 
          ɨɫt  – ɬɟɦɩɟɪɚɬɭɪɚ ɨɛɪɚɬɧɨɣ ɫɟɬɟɜɨɣ ɜɨɞɵ; 
          ȼC  – ɬɟɩɥɨɟɦɤɨɫɬɶ ɜɨɞɵ. 
 Ɍɟɩɥɨɜɚɹ ɧɚɝɪɭɡɤɚ ɉȼɄ, Ɇȼɬ: 

max ɛɚɡ
max ɨɬ ɨɬQ Q Q 300 150 150,       (2.2) 

ɝɞɟ   ɛɚɡ
ɨɬQ  – ɛɚɡɨɜɚɹ ɨɬɨɩɢɬɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ, Ɇȼɬ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɮɢɤɚɰɢɢ:  

ɛɚɡ
ɨɬ
max
ɨɬ

Q 150
0,5.

Q 300
      (2.3) 

Ɍɟɦɩɟɪɚɬɭɪɵ ɫɟɬɟɜɨɣ ɜɨɞɵ ɩɨɫɥɟ ɜɟɪɯɧɟɝɨ ɫɟɬɟɜɨɝɨ ɩɨɞɨɝɪɟɜɚɬɟɥɹ, °ɋ: 

ɛɚɡ
ɨɬ

ɜɫ ɨɫ
ȼ ɫɜ

Q 150000
t t 70 100.

C G 4,186 1194,458
    

 
 (2.4) 

 
Ɍɟɦɩɟɪɚɬɭɪɵ ɫɟɬɟɜɨɣ ɜɨɞɵ ɩɨɫɥɟ ɧɢɠɧɟɝɨ ɫɟɬɟɜɨɝɨ ɩɨɞɨɝɪɟɜɚɬɟɥɹ, °ɋ: 

ɜɫ ɨɫ
ɧɫ ɨɫ

t t 100 70
t t 70 85.

2 2

 
      (2.5) 

Ɍɟɦɩɟɪɚɬɭɪɵ ɧɚɫɵɳɟɧɢɹ ɤɨɧɞɟɧɫɢɪɭɸɳɟɝɨɫɹ ɩɚɪɚ ɜɟɪɯɧɟɝɨ ɫɟɬɟɜɨɝɨ 
ɩɨɞɨɝɪɟɜɚɬɟɥɹ ɫ ɭɱɟɬɨɦ ɧɟɞɨɝɪɟɜɚ, °ɋ: 

ɜɫ ɜɫt '' t 100 5 105.      (2.6) 
 

Ɍɟɦɩɟɪɚɬɭɪɵ ɧɚɫɵɳɟɧɢɹ ɤɨɧɞɟɧɫɢɪɭɸɳɟɝɨɫɹ ɩɚɪɚ ɧɢɠɧɟɝɨ ɫɟɬɟɜɨɝɨ 
ɩɨɞɨɝɪɟɜɚɬɟɥɹ ɫ ɭɱɟɬɨɦ ɧɟɞɨɝɪɟɜɚ, °ɋ: 

ɧɫ ɧɫt '' t 85 5 90.      (2.7) 
 

Ⱦɚɜɥɟɧɢɹ ɜ ɫɟɬɟɜɵɯ ɩɨɞɨɝɪɟɜɚɬɟɥɹɯ ɫ ɭɱɟɬɨɦ ɩɨɬɟɪɶ ɞɚɜɥɟɧɢɹ ɜ 
ɩɚɪɨɩɪɨɜɨɞɚɯ (ηɬɪ = 95%), Ɇɉɚ: 

ɜɫ 6P P 0,95 0,127     (2.8) 
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ɗɧɬɚɥɶɩɢɹ ɧɚɫɵɳɟɧɢɹ ɤɨɧɞɟɧɫɢɪɭɸɳɟɝɨ ɩɚɪɚ ɧɢɠɧɟɝɨ ɫɟɬɟɜɨɝɨ 
ɩɨɞɨɝɪɟɜɚɬɟɥɹ ɤȾɠ/ɤɝ: 

ɧ
ɜɫt 440,213  

ɗɧɬɚɥɶɩɢɹ ɧɚɫɵɳɟɧɢɹ ɤɨɧɞɟɧɫɢɪɭɸɳɟɝɨ ɩɚɪɚ ɧɢɠɧɟɝɨ ɫɟɬɟɜɨɝɨ 
ɩɨɞɨɝɪɟɜɚɬɟɥɹ ɤȾɠ/ɤɝ: 

ɧ
ɧɫt 376,968  

Ɋɚɫɯɨɞ ɩɚɪɚ ɧɚ ɜɟɪɯɧɢɣ ɫɟɬɟɜɨɣ ɩɨɞɨɝɪɟɜɚɬɟɥɶ ɨɩɪɟɞɟɥɹɟɬɫɹ, ɤɝ/ɫ: 

ɫɜ ɜɫ ȼ
ɜɫ

ɨɬɛ6 ɜɫ ɩ

G t C 1194,458 15 4,186
D 36,376.

(i t '' ) (2544,098 440,213) 0,98

    
  

   
 (2.9) 

Ɋɚɫɯɨɞ ɩɚɪɚ ɧɚ ɧɢɠɧɢɣ ɫɟɬɟɜɨɣ ɩɨɞɨɝɪɟɜɚɬɟɥɶ, ɤɝ/ɫ: 

ɫɜ ɧɫ ȼ
ɧɫ

ɨɬɛ7 ɧɫ ɩ

G t C 1194,458 15 4,186
D 37,424.

(i t '' ) (2421,952 376,968) 0,98

    
  

   
 (2.10) 

ɇɚɝɪɭɡɤɚ ɜɟɪɯɧɟɝɨ ɫɟɬɟɜɨɝɨ ɩɨɞɨɝɪɟɜɚɬɟɥɹ, ɤȼɬ: 

ɜɫ ɫɜ ɜɫ ɧɫ ȼQ G (t t ) C 1194,458 15 4,186 75000.          (2.11) 

ɇɚɝɪɭɡɤɚ ɧɢɠɧɟɝɨ ɫɟɬɟɜɨɝɨ ɩɨɞɨɝɪɟɜɚɬɟɥɹ, ɤȼɬ: 

ɧɫ ɫɜ ɧɫ ɨɫ ȼQ G (t t ) C 1194,458 15 4,186 75000.          (2.12) 

 
2.3 ɉɨɫɬɪɨɟɧɢɟ ɩɪɨɰɟɫɫɚ ɪɚɫɲɢɪɟɧɢɹ ɩɚɪɚ ɜ ɬɭɪɛɢɧɟ Ɍ-116/125-130 
ɧɚ i-s ɞɢɚɝɪɚɦɦɟ 

 
ɉɪɨɰɟɫɫ ɫɬɪɨɢɬɫɹ ɫ ɭɱɟɬɨɦ ɩɨɬɟɪɶ ɞɚɜɥɟɧɢɹ ɜ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɚɯ 

ɬɭɪɛɢɧɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɚɱɚɥɶɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ (ɫɦ. ɬɚɛɥɢɰɭ 8). 
Ɍɨɱɤɚ ܣ଴ ɧɚɯɨɞɢɬɫɹ ɧɚ i-s ɞɢɚɝɪɚɦɦɟ ɩɨ ɧɚɱɚɥɶɧɵɦ ɢ ɤɨɧɟɱɧɵɦ 

ɩɚɪɚɦɟɬɪɚɦ ɩɚɪɚ. ɋ ɭɱɟɬɨɦ ɞɪɨɫɫɟɥɢɪɨɜɚɧɢɹ ɩɚɪɚ ɜ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɚɯ ɐȼȾ 
ɞɚɜɥɟɧɢɟ ɩɚɪɚ ɧɚ ɜɯɨɞɟ ɜ ɩɪɨɬɨɱɧɭɸ ɱɚɫɬɶ ɫɨɫɬɚɜɥɹɟɬ, Ɇɉɚ:  

' ɰɜɞ
0 0 ɞɪP P 12,8 0,95 12,16.       (2.13) 

Ɍɟɨɪɟɬɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɩɚɪɚ ɨɬ ܲ′଴ ɞɨ ɞɚɜɥɟɧɢɹ ଵܲ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ 
ɞɚɜɥɟɧɢɸ ɜ ɩɟɪɜɨɦ ɨɬɛɨɪɟ, ɢɡɨɛɪɚɠɚɟɬɫɹ ɥɢɧɢɟɣ ܣ଴В଴. ɉɪɢ ɞɟɣɫɬɜɢɬɟɥɶɧɨɦ 
ɩɪɨɰɟɫɫɟ ɪɚɫɲɢɪɟɧɢɹ ɷɧɬɚɥɶɩɢɸ ɩɚɪɚ ɜ ɬɨɱɤɟ ܤ଴, ɤȾɠ/ɤɝ: 

ɰɜɞ
B0 A0 A0 B oii i (i i )      (2.14) 



 

27 
 

B0i 3486,507 (3486,507 3087,943) 0,845 3149,72,      

ɝɞɟ   Bi 3087,943  ɤȾɠ/ɤɝ - ɷɧɬɚɥɶɩɢɹ ɩɚɪɚ ɜ ɤɨɧɰɟ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ 
ɪɚɫɲɢɪɟɧɢɹ ɐȼȾ;  

A0i 3486,507  ɤȾɠ/ɤɝ - ɷɧɬɚɥɶɩɢɹ ɨɫɬɪɨɝɨ ɩɚɪɚ; ɰɜɞ
oi 0,845  - ɜɧɭɬɪɟɧɧɢɣ 

ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɰɢɥɢɧɞɪɚ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ. 
Ɂɧɚɹ ɷɧɬɚɥɶɩɢɸ 𝑖𝐵଴ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɬɨɱɤɭ В଴ ɧɚ ɢɡɨɛɚɪɟ ܲˑ ˕˄ଵ. 

Ɍɨɱɤɭ В′଴ ɨɩɪɟɞɟɥɢɦ ɫ ɭɱɟɬɨɦ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɜ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɚɯ 
ɐɋȾ, Ɇɉɚ: 

ɰɜɞ
ɰɫɞ ɨɬɛ1 ɞɪP P 3,32 0,95 3,154.      (2.15) 

ɗɧɬɚɥɶɩɢɹ ɩɚɪɚ ɜ ɬɨɱɤɟ С଴, ɤȾɠ/ɤɝ: 

ɰɫɞ
ɋ0 B0 B0 ɋ oii i (i i )      (2.16) 

ɋ0i 3149,72 (3149,72 2279,529) 0,882 2421,952,      

ɝɞɟ   ɋi 2279,529  ɤȾɠ/ɤɝ – ɷɧɬɚɥɶɩɢɹ ɩɚɪɚ ɜ ɤɨɧɰɟ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ 
ɪɚɫɲɢɪɟɧɢɹ ɜ ɐɋȾ. Ɂɧɚɹ ɷɧɬɚɥɶɩɢɸ 𝑖𝐵଴, ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɬɨɱɤɭ  С଴ ɧɚ ɢɡɨɛɚɪɟ ܲˑ ˕˄7. 

Ɍɨɱɤɭ С′଴ ɨɩɪɟɞɟɥɢɦ ɫ ɭɱɟɬɨɦ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɜ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɚɯ 
ɐɇȾ, Ɇɉɚ: 

ɰɧɞ
ɰɧɞ ɨɬɛ7 ɞɪP P 0,037 0,95 0,036.      

ɗɧɬɚɥɶɩɢɹ ɩɚɪɚ ɜ ɬɨɱɤɟ ܦ଴, ɤȾɠ/ɤɝ: 

ɰɧɞ
D0 ɋ0 ɋ0 D oii i (i i ) ,      (2.17) 

D0i 2421,952 (2421,952 2174,095) 0,876 2174,095.      

ɝɞɟ   Di 2174,095  ɤȾɠ/ɤɝ – ɷɧɬɚɥɶɩɢɹ ɩɚɪɚ ɜ ɤɨɧɰɟ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ 
ɪɚɫɲɢɪɟɧɢɹ ɜ ɐɇȾ. Ɂɧɚɹ ɷɧɬɚɥɶɩɢɸ 𝑖𝐵଴, ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɬɨɱɤɭ  С଴ ɧɚ ɢɡɨɛɚɪɟ ̱ܲ . 

ɂɫɩɨɥɶɡɭɹ ɡɧɚɱɟɧɢɹ ɞɚɜɥɟɧɢɹ ɜ ɨɬɛɨɪɚɯ, ɧɚɯɨɞɢɦ ɧɚ i-s ɞɢɚɝɪɚɦɦɟ 
ɷɧɬɚɥɶɩɢɢ ɩɚɪɚ ɜ ɷɬɢɯ ɨɬɛɨɪɚɯ: 

ɨɬɛ2i 3061,807  ɤȾɠ/ɤɝ; 
ɨɬɛ3i 2935,147  ɤȾɠ/ɤɝ; 
ɨɬɛ4i 2802,876  ɤȾɠ/ɤɝ; 
ɨɬɛ5i 2699,128  ɤȾɠ/ɤɝ; 
ɨɬɛ6i 2544,098  ɤȾɠ/ɤɝ; 
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ɨɬɛ7i 2421,952  ɤȾɠ/ɤɝ. 

ɉɪɨɰɟɫɫ ɪɚɫɲɢɪɟɧɢɹ ɩɚɪɚ ɜ ɬɭɪɛɢɧɟ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 7. 

A0

A’0

ПВД-3

ПВД-2

ПВД-1

ПɇД-4

ПɇД-3

ПɇД-2

ПɇД-1

P1=3,32 ɆПа

P2=2,28 ɆПа

P3=1,22 ɆПа

P4=0,57 ɆПа

P5=0,294 ɆПа

P6=0,098 ɆПа

P7=0,037 ɆПа

I0=3486,507 кДɠ/кɝ 

I1=3149,719 кДɠ/кɝ 

I2=3061,807 кДɠ/кɝ 

I3=2935,147 кДɠ/кɝ 

I4=2802,876 кДɠ/кɝ 

I5=2699,128 кДɠ/кɝ 

I6=2544,098 кДɠ/кɝ 

I7=2421,952 кДɠ/кɝ 

ik=2208,315 кДɠ/кɝ 

C0

Кɨɧɞɟɧɫаɬɨɪ
Pк=0,0054 ɆПа

D0 

B0

t0=555 С

P0=12,8 ɆПа
P’0=12,16 ɆПа

 

Ɋɢɫɭɧɨɤ 7 – ɉɪɨɰɟɫɫ ɪɚɫɲɢɪɟɧɢɹ ɩɚɪɚ ɜ ɬɭɪɛɢɧɟ 
 

2.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɩɨ ɷɥɟɦɟɧɬɚɦ ɫɯɟɦɵ 
 

Ɉɩɪɟɞɟɥɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɩɨ ɷɥɟɦɟɧɬɚɦ ɫɯɟɦɵ ɧɚ ɩɪɢɦɟɪɟ ɩɨɞɨɝɪɟɜɚɬɟɥɹ 
ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɉȼȾ-3. 

Ⱦɚɜɥɟɧɢɟ ɩɚɪɚ ɜ ɨɬɛɨɪɟ ɬɭɪɛɢɧɵ ɨɬɛ1P 3,32  Ɇɉɚ. 
Ⱦɚɜɥɟɧɢɟ ɩɚɪɚ ɭ ɩɨɞɨɝɪɟɜɚɬɟɥɹ ɉȼȾ-3 ɫ ɭɱɟɬɨɦ ɩɨɬɟɪɶ ɜ ɩɚɪɨɩɪɨɜɨɞɟ, 

Ɇɉɚ: 

ɩɜɞ3P 3,32 0,95 3,154.     (2.18) 

Ɍɟɦɩɟɪɚɬɭɪɚ ɤɨɧɞɟɧɫɚɬɚ ɝɪɟɸɳɟɝɨ ɩɚɪɚ, ℃: 

ɧ
ɩɜɞ3t 236,651.  
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ɗɧɬɚɥɶɩɢɹ ɤɨɧɞɟɧɫɚɬɚ ɝɪɟɸɳɟɝɨ ɩɚɪɚ, ɤȾɠ/ɤɝ: 

ɩɜɞ3t 1021,587.  

ɗɧɬɚɥɶɩɢɹ ɝɪɟɸɳɟɝɨ ɩɚɪɚ (ɩɨ i-s ɞɢɚɝɪɚɦɦɟ), ɤȾɠ/ɤɝ: 

ɨɬɛ1i 3149,72.  

Ɍɟɦɩɟɪɚɬɭɪɚ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɡɚ ɩɨɞɨɝɪɟɜɚɬɟɥɟɦ ɫ ɭɱɟɬɨɦ ɧɟɞɨɝɪɟɜɚ, ℃: 

ɩɜ ɧ
ɩɜɞ3 ɩɜɞ3 ɩɜɞt t 236,651 3 233,651.      (2.19) 

ɗɧɬɚɥɶɩɢɹ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɡɚ ɩɨɞɨɝɪɟɜɚɬɟɥɟɦ, ɤȾɠ/ɤɝ: 

ɩɜ
ɩɜɞ3t 1010,47.  

ɂɫɩɨɥɶɡɨɜɚɧɧɵɣ ɬɟɩɥɨɩɟɪɟɩɚɞ, ɤȾɠ/ɤɝ: 

ɩɜɞ3 0 ɨɬɛ1H i i 3486,507 3149,72 336,787,      (2.20) 

ɝɞɟ     0i  – ɧɚɱɚɥɶɧɚɹ ɷɧɬɚɥɶɩɢɹ ɩɚɪɚ, ɤȾɠ/ɤɝ. 

Ⱥɧɚɥɨɝɢɱɧɨ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɚɪɚɦɟɬɪɵ ɩɨ ɞɪɭɝɢɦ ɷɥɟɦɟɧɬɚɦ ɫɯɟɦɵ, 
ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɫɜɨɞɹɬɫɹ ɜ ɬɚɛɥɢɰɭ 9.   
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Ɍɚɛɥɢɰɚ 9 – ɉɚɪɚɦɟɬɪɵ ɷɥɟɦɟɧɬɨɜ ɬɟɩɥɨɜɨɣ ɫɯɟɦɵ 

ȼɟɥɢɱɢɧɚ 

ɗɥɟɦɟɧɬ ɫɯɟɦɵ 

ɉ
ȼȾ

-3
 

ɉ
ȼȾ

-2
 

ɉ
ȼȾ

-1
 

Ⱦ
 

ɉ
ɇ

Ⱦ
-4

 

ɉ
ɇ

Ⱦ
-3

 

ȼɋ
 

ɉ
ɇ

Ⱦ
-2

 

ɇ
ɋ

 

ɉ
ɇ

Ⱦ
-1

 

Ʉ
 

Ⱦɚɜɥɟɧɢɟ ɜ ɨɬɛɨɪɟ, 
Ɇɉɚ 3

,3
2 

2
,2

8 

1
,2

2 

1
,2

2 

0
,5

7 

0
,2

9
4 

0
,0

9
8 

0
,0

9
8 

0
,0

3
7 

0
,0

3
7 

0
,0

0
54

 

ɗɧɬɚɥɶɩɢɹ ɜ ɨɬɛɨɪɟ, 
ɤȾɠ/ɤɝ 3

1
4

9
,7

 

3
0

6
1

,8
 

2
9

3
5

,2
 

2
9

3
5 

2
8

0
3 

2
6

9
9 

2
5

4
4 

2
5

4
4 

2
4

2
2 

2
4

2
2 

2
1

7
4 

Ⱦɚɜɥɟɧɢɟ ɜ 
ɩɨɞɨɝɪɟɜɚɬɟɥɟ 3

,1
5

4 

2
,1

6
6 

1
,1

5
9 

0
,6

 

0
,5

4
2 

0
,2

7
9 

0
,0

9
3 

0
,0

9
3 

0
,0

3
5 

0
,0

3
5 

0
,0

0
54

 

Ɍɟɦɩɟɪɚɬɭɪɚ 
ɤɨɧɞɟɧɫɚɬɚ 
ɝɪɟɸɳɟɝɨ ɩɚɪɚ 2

3
6

,7
 

2
1

6
,5

 

1
8

4
,4

 

1
8

8,
7 

1
5

4
,9

 

1
3

1
,1

 

1
1

0 

1
1

0 

9
2

,5
 

9
2

,5
 

3
4

,3
 

ɗɧɬɚɥɶɩɢɹ 
ɤɨɧɞɟɧɫɚɬɚ 
ɝɪɟɸɳɟɝɨ ɩɚɪɚ, 
ɤȾɠ/ɤɝ 

1
0

2
1

,6
 

9
2

7
,3

 

7
9

1
,5

 

8
0

1
,8

 

6
5

3
,3

 

5
5

1
,1

 

4
6

1
,4

 

4
6

1
,4

 

3
8

7
,5

 

3
8

7
,5

 

1
4

3
,5

 

Ɍɟɦɩɟɪɚɬɭɪɚ ɡɚ 
ɩɨɞɨɝɪɟɜɚɬɟɥɟɦ 
ɨɫɧɨɜɧɨɝɨ 
ɤɨɧɞɟɧɫɚɬɚ 

2
3

3
,7

 

2
1

3
,5

 

1
8

3
,4

 

1
8

8
,7

 

1
4

9
,9

 

1
2

6
,1

 

1
0

6 

1
0

4 

8
7

,5
 

8
6

,5
 

3
4

,3
 

ɗɧɬɚɥɶɩɢɹ ɡɚ 
ɩɨɞɨɝɪɟɜɚɬɟɥɟɦ 
ɨɫɧɨɜɧɨɝɨ 
ɤɨɧɞɟɧɫɚɬɚ, ɤȾɠ/ɤɝ 

1
0

1
0

,5
 

9
1

9
,1

 

7
8

6
,8

 

8
0

1
,8

 

6
3

2
,2

 

5
3

0
,5

 

4
4

1
,2

 

4
3

6
,9

 

3
6

7
,6

 

3
6

3
,2

 

1
4

3
,5

 

ɂɫɩɨɥɶɡɨɜɚɧɧɵɣ 
ɬɟɩɥɨɩɟɪɟɩɚɞ, 
ɤȾɠ/ɤɝ 3

3
6

,8
 

4
2

4
,7

 

5
5

1
,4

 

5
5

1
,4

 

6
8

3
,6

 

7
8

7
,4

 

9
4

2
,4

 

9
4

2
,4

 

1
0

6
5 

1
0

6
5 

1
3

1
2 
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 2.5 Ɉɩɪɟɞɟɥɟɧɢɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɩɚɪɚ ɧɚ ɬɭɪɛɢɧɭ 

Ʉɨɷɮɮɢɰɢɟɧɬ ɧɟɞɨɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɨɳɧɨɫɬɢ ɨɬɨɩɢɬɟɥɶɧɵɯ ɨɬɛɨɪɨɜ: ɞɥɹ 
ɜɟɪɯɧɟɝɨ ɬɟɩɥɨɮɢɤɚɰɢɨɧɧɨɝɨ ɨɬɛɨɪɚ: 

ɨɬɛ6 k
ɜɫ

0 k

h h 2544,098 2174,095
y 0,282,

h h 3486,507 2174,095

 
  

 
 (2.21) 

ɝɞɟ  ɨɬɛ6h – ɷɧɬɚɥɶɩɢɹ ɩɚɪɚ ɜ ɨɬɛɨɪɟ ɢɡ ɬɚɛɥɢɰɵ 6, ɤȾɠ/ɤɝ; 

kh – ɷɧɬɚɥɶɩɢɹ ɤɨɧɞɟɧɫɚɬɚ ɢɡ ɬɚɛɥɢɰɵ 6, ɤȾɠ/ɤɝ; 

0h – ɷɧɬɚɥɶɩɢɹ ɨɫɬɪɨɝɨ ɩɚɪɚ, ɤȾɠ/ɤɝ. 
Ⱦɥɹ ɧɢɠɧɟɝɨ ɬɟɩɥɨɮɢɤɚɰɢɨɧɧɨɝɨ ɨɬɛɨɪɚ: 

ɨɬɛ7 k
ɧɫ

0 k

h h 2421,952 2174,095
y 0,189,

h h 3486,507 2174,095

 
  

 
 (2.22) 

 
ɝɞɟ     ɨɬɛ7h – ɷɧɬɚɥɶɩɢɹ ɩɚɪɚ ɜ ɨɬɛɨɪɟ, ɤȾɠ/ɤɝ. 

ɉɪɢɧɢɦɚɹ ɤɨɷɮɮɢɰɢɟɧɬ ɪɟɝɟɧɟɪɚɰɢɢ pK 1,17 , ɪɚɫɯɨɞ ɩɚɪɚ ɧɚ ɬɭɪɛɢɧɭ 
ɫɨɫɬɚɜɢɬ, ɤɝ/ɫ: 

Ɋɚɫɯɨɞ ɩɚɪɚ ɧɚ ɨɞɧɭ ɬɭɪɛɢɧɭ, ɤɝ/ɫ: 

ɷ
ɬ p ɜɫ ɜɫ ɧɫ ɧɫ

i ɷɦ

W
D K ( y D y D ),

H
     


  (2.23) 

 
ɝɞɟ    iH 1312,413 – ɪɚɫɩɨɥɚɝɚɟɦɵɣ ɬɟɩɥɨɩɟɪɟɩɚɞ, ɤȾɠ/ɤɝ; 

ɷɦ 0,98  – ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɢɣ ɄɉȾ. 

ɬ
160000

D 1,17 ( 0,282 36,4 0,19 37,4) 125,3.
1312,4 0,98

      


 

 
2.6 Ȼɚɥɚɧɫ ɩɚɪɚ ɢ ɤɨɧɞɟɧɫɚɬɚ 

 
Ɋɚɫɯɨɞ ɩɚɪɚ ɧɚ ɷɠɟɤɬɨɪ ɩɪɢɧɹɬ 0,5 % ɨɬ ɪɚɫɯɨɞɚ ɩɚɪɚ ɧɚ ɬɭɪɛɢɧɭ, ɤɝ/ɫ: 

ɷɠ ɬD 0,005 D 0,005 125,3 0,627.      (2.24) 

Ɋɚɫɯɨɞ ɩɚɪɚ ɧɚ ɭɩɥɨɬɧɟɧɢɟ ɬɭɪɛɢɧɵ, ɤɝ/ɫ: 

ɭɩɥ ɬD 0,01 D 0,01 125,3 1,253.      (2.25) 

ɍɬɟɱɤɢ ɩɚɪɚ ɢ ɤɨɧɞɟɧɫɚɬɚ, ɤɝ/ɫ: 

ɭɬ ɬD 0,02 D 0,02 125,3 1,378.      (2.26) 
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Ɋɚɫɯɨɞ ɩɚɪɚ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ, ɤɝ/ɫ: 

ɫɧ ɬD (0,012 0,012) D 0,024 125,3 3,007.       (2.27) 

Ɋɚɫɯɨɞ ɩɟɪɟɝɪɟɬɨɝɨ ɩɚɪɚ, ɤɝ/ɫ: 

ɩɟ ɬ ɷɠ ɭɩɥ ɭɬ ɫɧD D D D D D ,      (2.28) 

 

ɩɟD 125,3 0,627 1,253 1,378 3,007 131,566.       

Ɋɚɫɯɨɞ ɩɪɨɞɭɜɨɱɧɨɣ ɜɨɞɵ, ɤɝ/ɫ: 

ɩɪ
ɩɪ ɩɟ

1,5
G D 131,566 1,973.

100 100


      (2.29) 

Ɋɚɫɯɨɞ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɫ ɭɱɟɬɨɦ ɩɪɨɞɭɜɤɢ, ɤɝ/ɫ: 

ɩɜ ɩɟ ɩɪG D G 131,566 1,973 133,539.      (2.30) 

 
2.7 Ɋɚɫɱɟɬ ɫɟɩɚɪɚɬɨɪɨɜ ɧɟɩɪɟɪɵɜɧɨɣ ɩɪɨɞɭɜɤɢ 

 
Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɫɟɩɚɪɚɬɨɪɨɜ ɧɟɩɪɟɪɵɜɧɨɣ ɩɪɨɞɭɜɤɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 

ɪɢɫɭɧɤɟ 8. 
 

 

Ɋɢɫɭɧɨɤ 8 – ɋɯɟɦɚ ɪɚɫɲɢɪɢɬɟɥɟɣ ɧɟɩɪɟɪɵɜɧɨɣ ɩɪɨɞɭɜɤɢ 

ɇɚɯɨɞɢɦ ɷɧɬɚɥɶɩɢɢ ɩɪɨɞɭɜɨɱɧɨɣ ɜɨɞɵ ɢ ɫɟɩɚɪɚɬɨɪɚ: 
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ɩɪt 1594,022 ɤȾɠ/ɤɝ, ɩɨ ɞɚɜɥɟɧɢɸ ɜ ɛɚɪɚɛɚɧɟ 14,08Ɇɉɚ; 

ɩɪh 2756,139 ɤȾɠ/ɤɝ, ɩɨ ɞɚɜɥɟɧɢɸ 0,6Ɇɉɚ; 

ɩɪt' 670,501 ɤȾɠ/ɤɝ, ɩɨ ɞɚɜɥɟɧɢɸ 0,6Ɇɉɚ; 

ɩɪh ' 2674,058 ɤȾɠ/ɤɝ, ɩɨ ɞɚɜɥɟɧɢɸ 0,098Ɇɉɚ; 

ɩɪt'' 415,058 ɤȾɠ/ɤɝ, ɩɨ ɞɚɜɥɟɧɢɸ 0,098Ɇɉɚ; 

1r 2086 ɤȾɠ/ɤɝ, ɬɟɩɥɨɬɚ ɩɚɪɨɨɛɪɚɡɨɜɚɧɢɹ ɩɪɢ ɞɚɜɥɟɧɢɢ ɞP 0,6  Ɇɉɚ; 

2r 2259 ɤȾɠ/ɤɝ, ɬɟɩɥɨɬɚ ɩɚɪɨɨɛɪɚɡɨɜɚɧɢɹ ɩɪɢ ɞɚɜɥɟɧɢɢ ɩɧɞ2P 0,098  

Ɇɉɚ; 
ɂɡ ɭɪɚɜɧɟɧɢɹ ɦɚɬɟɪɢɚɥɶɧɨɝɨ ɢ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ ɞɥɹ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ Ɋɇɉ 

ɧɚɣɞёɦ ɤɨɥɢɱɟɫɬɜɨ ɜɬɨɪɢɱɧɨɝɨ ɩɚɪɚ, ɤɝ/ɫ: 

ɩɪ ɩɪ ɩɪ
ɜɬ

1

G ( t t' ) 1,973 (1594,022 670,501)
D' 0,855.

r 2086

   
    (2.31) 

Ɋɚɫɯɨɞ ɩɪɨɞɭɜɨɱɧɨɣ ɜɨɞɵ ɜ Ɋɇɉ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ, ɤɝ/ɫ: 

ɩɪ ɩɪ ɜɬG' G D' 1,973 0,855 1,119.      (2.32) 

ɂɡ ɭɪɚɜɧɟɧɢɹ ɦɚɬɟɪɢɚɥɶɧɨɝɨ ɢ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ ɞɥɹ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ Ɋɇɉ 
ɧɚɣɞɟɦ ɤɨɥɢɱɟɫɬɜɨ ɜɬɨɪɢɱɧɨɝɨ ɩɚɪɚ, ɤɝ/ɫ: 

ɩɪ ɩɪ ɩɪ
ɜɬ

2

G' ( t' t'' ) 1,119 (670,501 415,058)
D'' 0,126.

r 2259

   
    (2.33) 

Ɋɚɫɯɨɞ ɩɪɨɞɭɜɨɱɧɨɣ ɜɨɞɵ ɜ Ɋɇɉ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ, ɤɝ/ɫ: 

ɩɪ ɩɪ ɜɬG'' G ' D'' 1,119 0,126 0,992.      (2.34) 

ɂɡ ɬɟɩɥɨɜɨɣ ɫɯɟɦɵ ɜɬɨɪɢɱɧɵɣ ɩɚɪ ɢɡ ɫɟɩɚɪɚɬɨɪɚ ɧɚɩɪɚɜɥɟɧ ɜ ɞɟɚɷɪɚɬɨɪ ɢ 
ɜ ɉɇȾ-2, ɚ ɩɪɨɞɭɜɨɱɧɚɹ ɜɨɞɚ – ɜ ɩɨɞɨɝɪɟɜɚɬɟɥɶ ɯɢɦɢɱɟɫɤɢ ɨɱɢɳɟɧɧɨɣ ɜɨɞɵ, ɚ 
ɡɚɬɟɦ ɩɨɫɥɟ ɨɯɥɚɠɞɟɧɢɹ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ 60 ℃ ɫɥɢɜɚɟɬɫɹ ɜ ɬɟɯɧɢɱɟɫɤɭɸ 
ɤɚɧɚɥɢɡɚɰɢɸ. 

Ʉɨɥɢɱɟɫɬɜɨ ɜɨɞɵ, ɫɥɢɜɚɟɦɨɣ ɜ ɬɟɯɧɢɱɟɫɤɭɸ ɤɚɧɚɥɢɡɚɰɢɸ, ɤɝ/ɫ: 

ɩɪ ɩɪ ɜɬG''' G '' D'' 0,922 0,126 0,866.      (2.35) 

Ʉɨɥɢɱɟɫɬɜɨ ɯɢɦɢɱɟɫɤɢ ɨɱɢɳɟɧɧɨɣ ɜɨɞɵ, ɩɨɞɚɜɚɟɦɨɣ ɜ ɞɟɚɷɪɚɬɨɪ, ɤɝ/ɫ: 

ɯɨɜ ɩɪ ɭɬ ɫɧD G''' D D 0,866 1,378 3,007 5,378.        (2.36) 

ɂɡ ɭɪɚɜɧɟɧɢɹ ɩɨɞɨɝɪɟɜɚɬɟɥɹ ɉɏɈȼ ɧɚɣɞɟɦ ɬɟɦɩɟɪɚɬɭɪɭ ɯɢɦɢɱɟɫɤɢ 
ɨɱɢɳɟɧɧɨɣ ɜɨɞɵ ɧɚ ɜɵɯɨɞɟ ɢɡ ɩɨɞɨɝɪɟɜɚɬɟɥɹ, ℃: 
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ɩɪ ɩɪ ɫɥ
ɯɨɜ ɯɨɜ

ɯɨɜ

G'' (t'' t ) 0,992 (99,043 60)
t ' t 30 37,2,

D 5,378

   
      (2.37) 

ɝɞɟ     ɫɥt  – ɬɟɦɩɟɪɚɬɭɪɚ ɩɪɨɞɭɜɨɱɧɨɣ ɜɨɞɵ, ɫɥɢɜɚɟɦɚɹ ɜ ɤɚɧɚɥɢɡɚɰɢɸ; 

ɩɪt'' – ɬɟɦɩɟɪɚɬɭɪɚ ɩɪɨɞɭɜɨɱɧɨɣ ɜɨɞɵ Ɋɇɉ №2. 
 
2.8 Ɋɚɫɱɟɬ ɪɟɝɟɧɟɪɚɬɢɜɧɨɣ ɫɯɟɦɵ ɉȼȾ 

 
Ɋɚɫɱɟɬ ɪɟɝɟɧɟɪɚɬɢɜɧɨɣ ɫɯɟɦɵ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɞɥɹ 

ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ, ɞɟɚɷɪɚɬɨɪɚ ɢ ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ ɧɢɡɤɨɝɨ 
ɞɚɜɥɟɧɢɹ ɧɚ ɨɫɧɨɜɟ ɪɟɲɟɧɢɹ ɭɪɚɜɧɟɧɢɣ ɬɟɩɥɨɜɵɯ ɛɚɥɚɧɫɨɜ. Ɋɟɝɟɧɟɪɚɬɢɜɧɚɹ 
ɫɯɟɦɚ ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 9. 
 

 

Ɋɢɫɭɧɨɤ 9 – ɋɯɟɦɚ ɜɤɥɸɱɟɧɢɹ ɉȼȾ 

ɍɪɚɜɧɟɧɢɟ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ ɞɥɹ ɉȼȾ-3: 

ɨɬɛ1 1 ɞ1 ɩɜ ɩɜ ɩɜD (i t ) G ( t '''' t ''' ),       (2.38) 

ɂɡ ɜɵɪɚɠɟɧɢɹ (2.38) ɧɚɯɨɞɢɦ ɪɚɫɯɨɞ ɩɚɪɚ ɧɚ ɉȼȾ-3, ɤɝ/ɫ: 

ɩɜ ɩɜ ɩɜ
ɨɬɛ1

1 ɞ1

G ( t '''' t ''' ) 133,539 (1010,47 919,13)
D 5,849.

(i t ) (3149,72 1021,587) 0,98

   
  

   
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Ⱥɧɚɥɨɝɢɱɧɨ ɫ ɭɱɟɬɨɦ ɫɥɢɜɚ ɤɨɧɞɟɧɫɚɬɚ ɢɡ ɉȼȾ-3 ɨɩɪɟɞɟɥɹɟɦ ɪɚɫɯɨɞ ɩɚɪɚ 
ɧɚ ɉȼȾ-2: 

ɩɜ ɩɜ ɩɜ ɨɬɛ1 ɞ1 ɞ2
ɨɬɛ2

2 ɞ2

G ( t ''' t '' ) D ( t t )
D ,

(i t )

     


 
 (2.39) 

ɂɡ ɜɵɪɚɠɟɧɢɹ (2.39) ɧɚɯɨɞɢɦ ɪɚɫɯɨɞ ɩɚɪɚ ɧɚ ɉȼȾ-2, ɤɝ/ɫ: 

ɨɬɛ2
133,5 (919,13 786,8) 5,8 (1021,6 927,3) 0,98

D 8,185.
(3061,8 927,3) 0,98

     
 

 
 

ɗɧɬɚɥɶɩɢɹ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɧɚ ɜɯɨɞɟ ɜ ɉȼȾ-1 ɨɩɪɟɞɟɥɹɟɬɫɹ ɫ ɧɚɝɪɟɜɚ ɜ 
ɩɢɬɚɬɟɥɶɧɨɦ ɧɚɫɨɫɟ, ɤȾɠ/ɤɝ: 

ɞ ɞ ɩɧt ' t t ,     (2.40) 

ɝɞɟ    ɩɧt  –  ɩɨɜɵɲɟɧɢɟ ɷɧɬɚɥɶɩɢɢ ɜɨɞɵ ɜ ɩɢɬɚɬɟɥɶɧɨɦ ɧɚɫɨɫɟ, ɤȾɠ/ɤɝ. 

ɩɧ ɧɚɝ ɜɫ
ɩɧ

ɧ ɧ

P (P P )
t ,

   
  

 
  (2.41) 

ɝɞɟ   – ɭɞɟɥɶɧɵɣ ɨɛɴɟɦ ɜɨɞɵ ɩɨ ɞɚɜɥɟɧɢɸ ɢ ɬɟɦɩɟɪɚɬɭɪɟ ɜɨɞɵ ɜ ɞɟɚɷɪɚɬɨɪɟ, ˏଷ/ˍˆ; 

ɧ – ɄɉȾ ɧɚɫɨɫɚ; 

ɧɚɝP – ɞɚɜɥɟɧɢɟ ɩɨɫɥɟ ɧɚɫɨɫɚ, Ɇɉɚ; 

ɜɫP – ɞɚɜɥɟɧɢɟ ɩɟɪɟɞ ɧɚɫɨɫɨɦ, Ɇɉɚ. 

ɩɧ
(17,92 0,6) 0,001

t 23,828.
0,8

 
    

ɞt ' 670,501 23,828 694,3.    

Ɍɨɝɞɚ ɪɚɫɯɨɞ ɩɚɪɚ ɧɚ ɉȼȾ-1, ɤɝ/ɫ: 

ɩɜ ɩɜ ɩɜ ɨɬɛ1 ɨɬɛ2 ɞ2 ɞ3
ɨɬɛ3

3 ɞ3

G ( t '' t ' ) (D D ) ( t t )
D' ,

(i t )

      


 
 (2.42) 

 

ɨɬɛ3
133,5 (786,8 694,3) (5,8 8,185) (927,3 791,5) 0,98

D' 4,9.
(2935,2 791,5) 0,98

      
 

 
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2.9 Ɋɚɫɱɟɬ ɞɟɚɷɪɚɬɨɪɚ 

ɋɯɟɦɚ ɩɨɬɨɤɨɜ ɜɨɞɵ ɢ ɩɚɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 10. 

ɤ ɉȼȾ-1

Ⱦ

,ɩɜ ɩɜG t

3 3'' ,ɨɬɛ ɨɬɛD h
5,к ɫɦD t
'хɨɜt,хɨɜD ɢɡ ɉɏɈȼ

ɢɡ ɉɇȾ-4
3 3' ,ɨɬɛ дD tɢɡ ɉȼȾ-1

' , 'ɜɬ ɩɪD hɢɡ Ɋɇɉ-1

 
Ɋɢɫɭɧɨɤ 10 – ɋɯɟɦɚ ɜɤɥɸɱɟɧɢɹ ɞɟɚɷɪɚɬɨɪɚ 

ɍɪɚɜɧɟɧɢɟ ɦɚɬɟɪɢɚɥɶɧɨɝɨ ɛɚɥɚɧɫɚ: 

ɩɜ ɨɬɛ1 ɨɬɛ2 ɨɬɛ3 ɤ ɨɬɛ3 ɯɨɜ ɜɬG (D D D' ) D D'' D D'        (2.43) 

ɤ ɨɬɛ3133,539 (5,849 8,19 4,971) D D'' 0,855 5,378        

ɍɪɚɜɧɟɧɢɟ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ: 

ɩɜ ɩɜ ɨɬɛ1 ɨɬɛ2 ɨɬɛ3 ɞ3 ɤ ɫɦ5 ɨɬɛ3 ɨɬɛ5

ɯɨɜ ɯɨɜ ɜɬ ɩɪ

G t (D D D' ) t D t D'' h

D t D' h '

         

   
 (2.44) 

ɤ

ɨɬɛ3

133,539 670,5 (5,849 8,19 4,971) 791,54 D 632,2

D'' 2935,147 0,98 0,855 2674,06 5,378 218,775.

       
      

 

Ɋɟɲɚɹ ɷɬɢ ɭɪɚɜɧɟɧɢɹ, ɧɚɯɨɞɢɦ ɪɚɫɯɨɞɵ, ɤɝ/ɫ: 
ɤD 107,159;  

ɨɬɛ3D'' 1,144.  
 

2.10 Ɋɚɫɱɟɬ ɪɟɝɟɧɟɪɚɬɢɜɧɨɣ ɫɯɟɦɵ ɉɇȾ 
 

ɋɯɟɦɚ ɜɤɥɸɱɟɧɢɹ ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 11. 
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Ɋɢɫɭɧɨɤ 11 – ɋɯɟɦɚ ɜɤɥɸɱɟɧɢɹ ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ  

ɍɪɚɜɧɟɧɢɟ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ ɞɥɹ ɉɇȾ-4: 

ɨɬɛ4 ɨɬɛ4 ɞ4 ɨɤ ɩɜ5 ɩɜ4D (h t ) G ( t t )       (2.45) 

Ɋɚɫɯɨɞ ɩɚɪɚ ɧɚ ɉɇȾ-4, ɤɝ/ɫ: 
 

ɨɤ ɩɜ5 ɩɜ4
ɨɬɛ4

ɨɬɛ4 ɞ4

G ( t t ) 107,159 (632,2 530,493)
D 5,172.

(h t ) (2802,876 653,289) 0,98

   
  

   
 

 
ɍɪɚɜɧɟɧɢɹ ɦɚɬɟɪɢɚɥɶɧɨɝɨ ɢ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɨɜ ɞɥɹ ɉɇȾ-3 ɢ Ɍɋ-2: 

ɨɬɛ4 ɞ4 ɞ5 ɨɬɛ5 ɨɬɛ5 ɞ5 ɨɤ ɩɜ4 ɫɦ1

ɨɤ ɫɦ1 ɜɫ

ɨɤ ɫɦ1 ɫɦ1 ɩɜ4 ɜɫ ɜɫ

D ( t t ) D (h t ) G ( t t )

G G D

G t G t D t ''






        

 

    

 (2.46) 

ɉɨɞɫɬɚɜɥɹɹ ɜ ɷɬɢ ɭɪɚɜɧɟɧɢɹ ɡɧɚɱɟɧɢɹ ɜɟɥɢɱɢɧ, ɩɨɥɭɱɢɦ: 

ɨɬɛ5

ɫɦ1

ɫɦ1

ɫɦ1 ɫɦ1

5,172 (653,289 551,102) D (2699,1 551,102) 0,98

107,159 (632,338 t )

107,159 G 36,376

107,159 t G 632,338 36,376 440,213








      

  



   





 

Ɋɟɲɚɹ ɷɬɢ ɭɪɚɜɧɟɧɢɹ, ɧɚɯɨɞɢɦ: 
ɨɬɛ5D 3,069 ɤɝ/ɫ; 
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ɫɦ1G 70,783 ɤɝ/ɫ; 

ɫɦ1t 567,121 ɤȾɠ/ɤɝ. 

ɍɪɚɜɧɟɧɢɹ ɦɚɬɟɪɢɚɥɶɧɨɝɨ ɢ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɨɜ ɞɥɹ ɉɇȾ-2 ɢ ɉɇȾ-1:  

ɨɬɛ6 ɨɬɛ6 ɞ6 ɜɬ ɩɪ ɞ6 ɨɬɛ4 ɨɬɛ5 ɞ5

ɞ6 ɫɦ2 ɩɜ3 ɫɦ2

ɫɦ2 ɧɫ ɨɤ ɨɬɛ4 ɨɬɛ5 ɨɬɛ6 ɨɬɛ7 ɜɬ

ɫɦ2 ɫɦ2 ɧɫ ɧɫ ɨɤ ɨɤ ɨɬɛ4 ɨɬɛ5 ɨɬɛ6 ɨɬɛ7

ɜɬ ɞ7

ɨɬɛ7 ɨɬɛ7

D (h t ) D'' (h ' t ) (D D ) ( t

t ) G ( t t )

G D G' D D D D D''

G t D t '' G ' t (D D D D

D'' ) t

D (h

        

   

      

         

 

 ɞ7 ɨɬɛ4 ɨɬɛ5 ɨɬɛ6 ɜɬ ɞ6 ɞ7

ɨɤ ɨɤ ɨɤ

t ) (D D D D'' ) ( t t )

G ' ( t ' t )













     



 

  

 (2.47) 

ɉɨɞɫɬɚɜɥɹɹ ɜ ɷɬɢ ɭɪɚɜɧɟɧɢɹ ɡɧɚɱɟɧɢɹ ɜɟɥɢɱɢɧ, ɩɨɥɭɱɚɟɦ: 

ɨɬɛ6

ɫɦ2

ɨɤ ɨɬɛ6 ɨɬɛ7

ɫɦ2 ɨɤ

D (2544,1 440,2) 0,98 0,126 (2674,1 440,2) 0,98 (5,172

3,069) (551,1 440,2) 70,783 (419,3 t )

70,783 37,424 G' 5,172 3,069 D D 0,126

70,783 t 37,424 376,968 G' 166,1 (5,172 3,069 D

        

     
      

        ɨɬɛ7

ɨɬɛ7 ɨɬɛ6

ɨɤ

0,126) 376,968

D (2544,1 376,968) 0,98 (5,172 3,069 D 0,126)

(440,213 376,968) G ' (352,589 166,098)













 

       

    

 

 
Ɋɟɲɚɹ ɷɬɢ ɭɪɚɜɧɟɧɢɹ, ɧɚɯɨɞɢɦ: 

ɨɬɛ6D 1,136 ɤɝ/ɫ; 

ɨɤG' 22,1  ɤɝ/ɫ; 

ɫɦ2t 369,357 ɤȾɠ/ɤɝ; 
ɨɬɛ7D 1,757 ɤɝ/ɫ. 

Ɋɚɫɯɨɞ ɩɚɪɚ ɜ ɤɨɧɞɟɧɫɚɬɨɪ ɫɨɫɬɚɜɢɬ, ɤɝ/ɫ: 

ɤ ɨɤ ɷɠ ɭɩɥD G' (D D ) 22,1 (0,627 1,253) 20,22.        (2.48) 

ɉɪɨɜɟɪɤɚ ɛɚɥɚɧɫɚ ɩɚɪɚ ɜ ɬɭɪɛɢɧɟ, ɤɝ/ɫ: 

ɬD 20,22 1,757 1,136 3,069 5,172 6,114 8,185 5,849

36,376 37,424 125,301.

        
  

 

ɑɬɨ ɩɨɥɧɨɫɬɶɸ ɫɨɜɩɚɞɚɟɬ ɫ ɪɚɧɟɟ ɧɚɣɞɟɧɧɵɦ ɪɚɫɯɨɞɨɦ. 
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ɉɪɨɜɟɪɤɚ ɩɨ ɦɨɳɧɨɫɬɢ: 

  
7 ɨɬɛ ɨɬɛ

ɷ i i ɷɦi 1
W D h


       (2.49) 

116000 (5,849 336,79 8,19 424,7 6,114 551,36 5,172 683,631 3,069 787,4

1,136 942,41 1,757 1064,6 36,376 942,41 37,424 1064,6 20,221312,4) 0,98

          
          

 

116000 115999  

ɇɟɫɨɨɬɜɟɬɫɬɜɢɟ ɡɚɞɚɧɧɨɣ ɦɨɳɧɨɫɬɢ ΔWɷ, ɤȼɬ: 

ɷW 116000 15999 1,     

ɩɨɝɪɟɲɧɨɫɬɶ ɫɨɫɬɚɜɥɹɟɬ 0,0002%, ɱɬɨ <2%. 
 
2.11 Ɋɚɫɱɟɬ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ 

 
Ɋɚɫɯɨɞ ɬɟɩɥɚ ɧɚ ɬɭɪɛɨɭɫɬɚɧɨɜɤɭ ɫɨɫɬɚɜɢɬ, ɤȼɬ: 

ɬɭ ɬ 0 ɩɜ ɜɬ ɩɪ ɩɜ ɜɬ ɩɪ ɩɜ

ɯɨɜ ɯɨɜ ɩɜ

Q D (h t '''' ) D' (h t '''' ) D'' (h ' t '''' )

D ( t ' t '''' ),

         

  
 (2.50) 

ɝɞɟ  0h 3486,5 – ɷɧɬɚɥɶɩɢɹ ɨɫɬɪɨɝɨ ɩɚɪɚ, ɤȾɠ/ɤɝ; 
 ɩɜt '''' 1010,5 – ɷɧɬɚɥɶɩɢɹ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɧɚ ɜɯɨɞɟ ɜ ɤɨɬɥɨɚɝɪɟɝɚɬ, 
ɤȾɠ/ɤɝ; 

ɩɪh 2756,1 – ɷɧɬɚɥɶɩɢɹ ɩɚɪɚ ɧɚ ɜɵɯɨɞɟ ɢɡ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɪɚɫɲɢɪɢɬɟɥɹ 
ɧɟɩɪɟɪɵɜɧɨɣ ɩɪɨɞɭɜɤɢ, ɤȾɠ/ɤɝ;  

ɩɪh ' 2674,1 – ɷɧɬɚɥɶɩɢɹ ɩɚɪɚ ɧɚ ɜɵɯɨɞɟ ɢɡ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɪɚɫɲɢɪɢɬɟɥɹ 
ɧɟɩɪɟɪɵɜɧɨɣ ɩɪɨɞɭɜɤɢ, ɤȾɠ/ɤɝ;  

ɯɨɜt ' 218,78 – ɷɧɬɚɥɶɩɢɹ ɯɢɦɢɱɟɫɤɢ ɨɱɢɳɟɧɧɨɣ ɜɨɞɵ ɧɚ ɜɵɯɨɞɟ ɢɡ 
ɩɨɞɨɝɪɟɜɚɬɟɥɹ ɯɢɦɢɱɟɫɤɢ ɨɱɢɳɟɧɧɨɣ ɜɨɞɵ, ɤȾɠ/ɤɝ;  

ɬD 125,301 – ɪɚɫɯɨɞ ɩɚɪɚ ɧɚ ɬɭɪɛɨɭɫɬɚɧɨɜɤɭ, ɤɝ/ɫ; 

ɜɬD' 0,86 – ɤɨɥɢɱɟɫɬɜɨ ɜɬɨɪɢɱɧɨɝɨ ɩɚɪɚ ɧɚ ɜɵɯɨɞɟ ɢɡ ɪɚɫɲɢɪɢɬɟɥɹ 
ɧɟɩɪɟɪɵɜɧɨɣ ɩɪɨɞɭɜɤɢ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ, ɤɝ/ɫ;  

ɜɬD'' 0,126 – ɤɨɥɢɱɟɫɬɜɨ ɜɬɨɪɢɱɧɨɝɨ ɩɚɪɚ ɧɚ ɜɵɯɨɞɟ ɢɡ ɪɚɫɲɢɪɢɬɟɥɹ 
ɧɟɩɪɟɪɵɜɧɨɣ ɩɪɨɞɭɜɤɢ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ, ɤɝ/ɫ;  

ɯɨɜD 5,4 – ɪɚɫɯɨɞ ɯɢɦɢɱɟɫɤɢ ɨɱɢɳɟɧɧɨɣ ɜɨɞɵ, ɤɝ/ɫ. 

ɬɭQ 125,301 (3486,5 1010,5) 0,86 (2756,1 1010,5) 0,126 (2674,1

1010,5) 5,4 (218,78 1010) 307694,843.

        

    
 

Ɋɚɫɯɨɞ ɬɟɩɥɚ ɧɚ ɪɟɝɟɧɟɪɚɬɢɜɧɵɟ ɨɬɛɨɪɵ, ɤȼɬ: 
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ɧ ɧ
ɬ ɜɫ ɜɫ ɜɫ ɧɫ ɧɫ ɧɫQ D (h t ) D (h t ),       (2.51) 

ɬQ 37,376 (2544,1 440,2) 37,424 (2421,9 440,2) 153061,2.        

Ɋɚɫɯɨɞ ɬɟɩɥɚ ɬɭɪɛɨɭɫɬɚɧɨɜɤɨɣ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɤȼɬ: 

ɷ
ɬɭ ɬɭ ɬQ Q Q 307694,843 153061,224 154633,618.      (2.52) 

Ɋɚɫɯɨɞ ɬɟɩɥɚ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɬɭɪɛɨɚɝɪɟɝɚɬɚ ɩɪɢɧɢɦɚɟɬɫɹ 5% ɨɬ 
ɪɚɫɯɨɞɚ ɬɟɩɥɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɤȼɬ: 

ɫɧ ɷ
ɬɭ ɬɭQ 0,05 Q 0,05 154633,618 15384,742.      (2.53) 

Ɍɟɩɥɨɜɚɹ ɧɚɝɪɭɡɤɚ ɤɨɬɟɥɶɧɨɝɨ ɚɝɪɟɝɚɬɚ, ɤȼɬ: 

ɧ
ɪ ɩɝ ɩɟ ɩɟ 0 ɩɜ ɩɪ ɩɪ ɩɜB Q Q D (h t '''' ) D ( t t '''' ),          (2.54) 

ɝɞɟ    ɧ
ɪQ  - ɧɢɡɲɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɬɨɩɥɢɜɚ, ɪɚɜɧɚɹ 29300 ɤȾɠ/ɤɝ; 

         ɩɝ – ɄɉȾ ɩɚɪɨɝɟɧɟɪɚɬɨɪɚ, ɩɪɢɧɢɦɚɟɦ 0,91; 
         ɩɟD  – ɪɚɫɯɨɞ ɩɟɪɟɝɪɟɬɨɝɨ ɩɚɪɚ, ɤɝ/ɫ; 
       0h  – ɷɧɬɚɥɶɩɢɹ ɨɫɬɪɨɝɨ ɩɚɪɚ, ɤȾɠ/ɤɝ; 
   ɩɪD – ɪɚɫɯɨɞ ɩɪɨɞɭɜɨɱɧɨɣ ɜɨɞɵ, ɤɝ/ɫ; 

       ɩɪt  – ɷɧɬɚɥɶɩɢɹ ɩɪɨɞɭɜɨɱɧɨɣ ɜɨɞɵ, ɤȾɠ/ɤɝ.   

131,6 (3486,5 1010,5) 1,97 (1574 1010,5)
B 12,259.

29300 0,91

    
 


 

ɉɪɢɧɢɦɚɹ ɦɨɳɧɨɫɬɶ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɛɥɨɤɚ 9%, ɨɬɩɭɳɟɧɧɚɹ ɦɨɳɧɨɫɬɶ 
ɫɨɫɬɚɜɥɹɟɬ, ɤȼɬ:  

ɨɬɩ ɷ ɷW W W 0,09 116000 116000 0,09 105560.        (2.55) 

Ɇɨɳɧɨɫɬɶ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, ɡɚɬɪɚɱɟɧɧɚɹ ɬɨɥɶɤɨ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɤȼɬ 

ɫɧ ɫɧ
ɷ ɷ ɷW e W 116000 0,05 5800,      (2.56) 

ɝɞɟ  ɫɧ
ɷe 0,05  – ɞɨɥɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɡɚɬɪɚɱɟɧɧɚɹ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ.  
 Ʉɨɷɮɮɢɰɢɟɧɬ ɰɟɧɧɨɫɬɢ ɬɟɩɥɚ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɫɟɬɟɜɵɯ 
ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ: 
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ɜɫ ɤ 0 ɜɫ
ɜɫ

0 ɤ 0 ɤ

h h h h
(1 K ),

h h h h

 
    

 
  (2.57) 

ɧɫ ɤ 0 ɧɫ
ɧɫ

0 ɤ 0 ɤ

h h h h
(1 K ),

h h h h

 
    

 
  (2.58) 

ɝɞɟ  ɤh 2174,1  - ɷɧɬɚɥɶɩɢɹ ɩɚɪɚ ɧɚ ɜɯɨɞɟ ɜ ɤɨɧɞɟɧɫɚɬɨɪ, ɤȾɠ/ɤɝ; 
  K – ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɞɚɜɥɟɧɢɹ ɩɚɪɚ ɩɟɪɟɞ ɬɭɪɛɢɧɨɣ, ɟɝɨ 
ɡɧɚɱɟɧɢɟ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ 0,4. 

 
ɜɫ

2544,1 2174,1 3486,5 2544,1
(1 0,4 ) 0,363.

3486,5 2174,1 3486,5 2174,1

 
     

   

 
ɧɫ

2421,95 2174,1 3486,5 2421,95
(1 0,4 ) 0,25.

3486,5 2174,1 3486,5 2174,1

 
     

   

ɍɜɟɥɢɱɟɧɢɟ ɪɚɫɯɨɞɚ ɬɟɩɥɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɩɪɢ ɧɚɥɢɱɢɢ 
ɨɬɛɨɪɨɜ, ɤȼɬ: 

  ɬ
ɨɬɛ ɜɫ ɜɫ ɧɫ ɧɫ

ɬ

Q
Q Q (1 ) Q (1 ) ,

Q
         


 (2.59) 

ɝɞɟ    ɜɫQ , ɧɫQ  – ɬɟɩɥɨ, ɨɬɩɭɳɟɧɧɨɟ ɢɡ ɞɜɭɯ ɬɟɩɥɨɮɢɤɚɰɢɨɧɧɵɯ ɨɬɛɨɪɨɜ; 

Ɉɬɧɨɲɟɧɢɟ ɬ

ɬ

Q

Q
 ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 1; 

ɨɬɛQ 75000 (1 0,363) 75000 (1 0,25) 1 104022,3.          

Ɋɚɫɯɨɞ ɬɟɩɥɚ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɬɭɪɛɨɚɝɪɟɝɚɬɚ, ɤȼɬ: 

ɫɧ
ɬɭ ɬɭQ 0,05 Q 0,05 307694,8 15384,742.      (2.60) 

Ʉɨɷɮɮɢɰɢɟɧɬ ɨɬɧɟɫɟɧɢɹ ɡɚɬɪɚɬ ɬɨɩɥɢɜɚ ɷɧɟɪɝɟɬɢɱɟɫɤɢɦɢ ɤɨɬɥɚɦɢ ɧɚ 
ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ:  

ɷ ɫɧ
ɬɭ ɬɭ ɨɬɛ

ɷ ɷ ɫɧ
ɬɭ ɬɭ ɨɬɛ ɬ

Q Q Q
K ,

Q Q Q Q

  


   
  (2.61) 

ɷ
154633,618 104022,291 15384,742

K 0,471.
154633,618 104022,291 15384,742 307694,8

 
 

  
 

Ɋɚɫɯɨɞ ɭɫɥɨɜɧɨɝɨ ɬɨɩɥɢɜɚ ɧɚ ɜɵɪɚɛɨɬɤɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɤɝ/ɫ: 
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ɨɬɩ
ɷ ɷ ɫɧ

ɷ ɷ

W
B B K ,

W W
  


  (2.62) 

ɷ
105560

B 12,259 0,471 5,532.
116000 5800

   


 

Ɋɚɫɯɨɞ ɬɨɩɥɢɜɚ ɩɢɤɨɜɵɦɢ ɜɨɞɨɝɪɟɣɧɵɦɢ ɤɨɬɥɚɦɢ, ɤɝ/ɫ: 

ɩɜɤ
ɩɜɤ ɧ

ɪ ɩɝ

Q 150000
B 5,626.

Q 29300 0,91
  

 
 (2.63) 

Ɋɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɚ ɨɬɩɭɫɤ ɬɟɩɥɚ ɨɩɪɟɞɟɥɹɟɬɫɹ, ɤɝ/ɫ: 

ɬ ɷ ɩɜɤB B B B 12,259 5,532 5,626 12,353.        (2.64) 

ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɭɫɥɨɜɧɨɝɨ ɬɨɩɥɢɜɚ ɧɚ ɨɬɩɭɫɤ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɬɟɩɥɚ 
ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ: 

ɷ
ɷ

ɨɬ

B 5,532
b 0,189

ɗ 105560
   ɤɝ/ɤȼɬ   ɱ (2.65) 

 

ɬ
ɬ max

ɨɬ

B 12,353
b 41,2

Q 300000
   ɤɝ/ȽȾɠ. (2.66) 

ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɭɫɥɨɜɧɨɝɨ ɬɨɩɥɢɜɚ ɧɚ ɜɵɪɚɛɨɬɤɭ ɬɟɩɥɚ ɛɥɨɤɨɦ (ɛɟɡ 
ɩɢɤɨɜɨɝɨ ɜɨɞɨɝɪɟɣɧɨɝɨ ɤɨɬɥɚ), ɤɝ/ȽȾɠ: 

ɷ
ɬ ɛɚɡ

ɨɬ

B B 12,259 5,532
b 22,42

Q 300000

 
   ɤɝ/ȽȾɠ.  (2.67) 

 
2.12 ȼɵɛɨɪ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

 
2.12.1 Ɋɟɝɟɧɟɪɚɬɢɜɧɵɟ ɩɨɞɨɝɪɟɜɚɬɟɥɢ 

 
Ɋɟɝɟɧɟɪɚɬɢɜɧɵɟ ɩɨɞɨɝɪɟɜɚɬɟɥɶ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ (ɉȼȾ) ɜɵɛɢɪɚɟɦ ɩɨ 

ɡɚɜɨɞɫɤɢɦ ɞɚɧɧɵɦ, ɬɚɤ ɱɬɨɛɵ ɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɭɞɨɜɥɟɬɜɨɪɹɥɢ ɡɧɚɱɟɧɢɹɦ, 
ɩɨɥɭɱɟɧɧɵɦ ɜ ɯɨɞɟ ɪɚɫɱɟɬɚ ɉɌɋ. Ɉɫɧɨɜɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɩɨɜɟɪɯɧɨɫɬɧɵɯ 
ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ, ɨɩɪɟɞɟɥɹɸɳɢɦɢ ɩɪɢɝɨɞɧɨɫɬɶ ɢɯ ɞɥɹ ɞɚɧɧɨɣ ɬɭɪɛɢɧɵ, ɫɥɭɠɚɬ: 
ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ (ɤɝ/ɫ); ɞɚɜɥɟɧɢɟ ɝɪɟɸɳɟɝɨ ɩɚɪɚ (Ɇɉɚ); ɞɚɜɥɟɧɢɟ ɜɨɞɵ 
(Ɇɉɚ) ɢ ɩɨɜɟɪɯɧɨɫɬɶ ɧɚɝɪɟɜɚ (ɦ2). 

 ɉȼȾ-1: ɉȼ-450-230-50, ɝɞɟ 450 - ɩɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ ɬɟɩɥɨɨɛɦɟɧɚ, ɦ2; 
230 - ɦɚɤɫɢɦɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɜ ɬɪɭɛɧɨɣ ɫɢɫɬɟɦɟ, ɛɚɪ; 50 - ɦɚɤɫɢɦɚɥɶɧɨɟ 
ɞɚɜɥɟɧɢɟ ɜ ɤɨɪɩɭɫɟ, ɛɚɪ. 

ɉȼȾ-2: ɉȼ-450-230-35. 
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ɉȼȾ-3: ɉȼ-450-230-25. 
Ɋɟɝɟɧɟɪɚɬɢɜɧɵɟ ɩɨɞɨɝɪɟɜɚɬɟɥɶ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ (ɉɇȾ) ɬɚɤɠɟ ɜɵɛɢɪɚɟɦ 

ɩɨ ɡɚɜɨɞɫɤɢɦ ɞɚɧɧɵɦ, ɱɬɨɛɵ ɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɭɞɨɜɥɟɬɜɨɪɹɥɢ ɡɧɚɱɟɧɢɹɦ, 
ɩɨɥɭɱɟɧɧɵɦ ɜ ɯɨɞɟ ɪɚɫɱɟɬɚ ɉɌɋ. 

ɉɨɞɨɝɪɟɜɚɬɟɥɢ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɬɢɩɚ: 
ɉɇȾ-1: ɉɇ-250-16-7. 
ɉɇȾ-2: ɉɇ-250-16-7. 
ɉɇȾ-3: ɉɇ-250-16-7. 
ɉɇȾ-4: ɉɇ-250-16-7. 
 
2.12.2 Ⱦɟɚɷɪɚɬɨɪ 
 
Ⱦɟɚɷɪɚɬɨɪ ɜɵɛɢɪɚɟɬɫɹ ɩɨ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɜɨɞɵ ɢ ɞɚɜɥɟɧɢɸ ɩɚɪɚ. 

ɉɨ ɧɚɣɞɟɧɧɨɦɭ ɪɚɫɯɨɞɭ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ܩ˒˅ = ͶͺͲ,͹Ͷʹ ɬ/ɱ ɜɵɛɢɪɚɟɦ 
ɞɟɚɷɪɚɬɨɪ Ⱦɋɉ-500 ɫ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ: ɞɚɜɥɟɧɢɟ 7 ɛɚɪ, ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ – 
500 ɬ/ɱ, ɚɤɤɭɦɭɥɹɬɨɪɧɵɦ ɛɚɤɨɦ ɟɦɤɨɫɬɶɸ 50 ˏ ଷ. 

 
2.12.3 ɋɟɬɟɜɵɟ ɩɨɞɨɝɪɟɜɚɬɟɥɢ 
 
ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɨɜ ɭɫɬɚɧɨɜɤɢ ɩɨ ɩɨɞɨɝɪɟɜɭ ɫɟɬɟɜɨɣ ɜɨɞɵ ɜɵɛɢɪɚɟɦ 

ɞɜɚ ɩɨɞɨɝɪɟɜɚɬɟɥɢ (ɉɋȼ). 
ȼɵɛɢɪɚɟɦ ȼɋ: ɉɋȽ-2300-3-8 II , ɞɚɜɥɟɧɢɟ ɩɨ ɩɚɪɭ 0,39 Ɇɉɚ, ɞɚɜɥɟɧɢɟ ɩɨ 

ɜɨɞɟ – 0,8 Ɇɉɚ. ɉɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ ɧɚɝɪɟɜɚ: F = 2300 ɦ2. ɋɨɛɥɸɞɚɟɬɫɹ 
ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɫɟɬɟɜɨɣ ɜɨɞɵ: ܩ˔˅ = ͳͳͻͶ,Ͷͷͺ ɤɝ/ɫ (4300 ɬ/ɱ).  

ȼɵɛɢɪɚɟɦ ɇɋ: ɉɋȽ-2300-2-8 I, ɞɚɜɥɟɧɢɟ ɩɨ ɩɚɪɭ 0,39 Ɇɉɚ, ɞɚɜɥɟɧɢɟ ɩɨ 
ɜɨɞɟ – 0,88 Ɇɉɚ. 

 
2.12.4 ȼɵɛɨɪ ɩɢɬɚɬɟɥɶɧɵɯ ɧɚɫɨɫɨɜ 
 
ɉɢɬɚɬɟɥɶɧɵɟ ɧɚɫɨɫɵ ɜɵɛɢɪɚɸɬɫɹ ɩɨ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɢ ɧɚɩɨɪɭ.   
ɇɟɨɛɯɨɞɢɦɭɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɢɬɚɬɟɥɶɧɵɯ ɧɚɫɨɫɨɜ ɜɵɛɢɪɚɸɬ ɩɨ 

ɪɚɫɯɨɞɭ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɧɚ ɛɥɨɤ ɫ ɡɚɩɚɫɨɦ 6-8%, ɬ/ɱ: 

ɩɧ ɩɜD 1,05 G 1,05 133,539 3,6 504,779.       (2.69) 

ɇɚɩɨɪ ɩɢɬɚɬɟɥɶɧɨɝɨ ɧɚɫɨɫɚ ɩɪɢɧɢɦɚɟɬɫɹ ɧɚ 30-50% ɛɨɥɶɲɟ, ɱɟɦ ɧɨɦɢ-
ɧɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɩɚɪɚ ɩɟɪɟɞ ɬɭɪɛɢɧɨɣ, ɦ: 

2 2H P 1,4 10 12,8 1,4 10 1792.        (2.70) 

ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɞɚɧɧɵɦ ɜɵɛɢɪɚɟɦ 4 ɩɢɬɚɬɟɥɶɧɵɯ ɧɚɫɨɫɚ ɧɚ ɜɫɸ ɫɬɚɧɰɢɸ 
ɦɚɪɤɢ ɉɗ-720/200 ɫ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 720 ɦ3/ɱ ɢ ɧɚɩɨɪɨɦ 2025 ɦ. 
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2.12.5 ȼɵɛɨɪ ɤɨɧɞɟɧɫɚɬɧɵɯ ɧɚɫɨɫɨɜ 
 

Ʉɨɧɞɟɧɫɚɬɧɵɟ ɧɚɫɨɫɵ ɜɵɛɢɪɚɸɬɫɹ ɩɨ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɜ ɤɨɥɢɱɟɫɬɜɟ 
ɞɜɭɯ ɧɚ ɬɭɪɛɢɧɭ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɚɫɱɟɬɨɦ ɉɌɋ ɩɨ ɪɚɫɯɨɞɚɦ ɨɫɧɨɜɧɨɝɨ 
ɤɨɧɞɟɧɫɚɬɚ ɧɚ ɜɫɚɫ ɧɚɫɨɫɨɜ ɩɪɨɢɡɜɟɞɟɦ ɢɯ ɜɵɛɨɪ. ȼɵɛɢɪɚɟɦ ɤɨɧɞɟɧɫɚɬɧɵɟ 
ɧɚɫɨɫɵ 12Ʉɫȼ-9ɯ4 ɤɨɥɢɱɟɫɬɜɨɦ 8 ɲɬɭɤ ɫ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 300 ɦ3/ɱ ɢ 
ɧɚɩɨɪɨɦ 160 ɦ ɜɨɞ. ɫɬ. ɧɚ ɜɫɸ ɫɬɚɧɰɢɸ. 

 
2.12.6 ȼɵɛɨɪ ɰɢɪɤɭɥɹɰɢɨɧɧɵɯ ɧɚɫɨɫɨɜ 
  
Ɋɚɫɯɨɞ ɰɢɪɤɭɥɹɰɢɨɧɧɨɣ ɜɨɞɵ ɧɚ ɨɞɧɭ ɬɭɪɛɢɧɭ ɩɨ ɡɚɜɨɞɫɤɢɦ ɞɚɧɧɵɦ 

ɫɨɫɬɚɜɥɹɟɬ 16000 ɦ3/ɱ.  
ȼɨɞɚ ɧɚ ɨɯɥɚɠɞɟɧɢɟ ɜɨɞɨɪɨɞɚ, ɫɬɚɬɨɪɚ ɷɥɟɤɬɪɨɝɟɧɟɪɚɬɨɪɨɜ ɢ 

ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ, ɦ3/ɱ: 
 

ɜɨɞ ɨɜG 0,03 G 0,03 16000 480.      (2.71) 

 
ȼɨɞɚ ɧɚ ɨɯɥɚɠɞɟɧɢɟ ɦɚɫɥɚ ɜ ɫɢɫɬɟɦɟ ɬɭɪɛɨɚɝɪɟɝɚɬɚ ɢ ɩɢɬɚɬɟɥɶɧɵɯ ɧɚɫɨɫɨɜ, 

ɦ3/ɱ: 
ɦɚɫ ɨɜG 0,017 G 0,017 16000 272.      (2.72) 

 
ȼɨɞɚ ɧɚ ɨɯɥɚɠɞɟɧɢɟ ɩɨɞɲɢɩɧɢɤɨɜ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɦɟɯɚɧɢɡɦɨɜ, ɦ3/ɱ: 

 

ɩɨɞ ɨɜG 0,008 G 0,008 16000 128.      (2.73) 

 
ȼɨɞɚ ɧɚ ɜɨɫɩɨɥɧɟɧɢɟ ɩɨɬɟɪɶ ɢ ɭɬɟɱɟɤ ɩɚɪɨɜɨɞɹɧɨɝɨ ɬɪɚɤɬɚ ɢ ɬɟɩɥɨɜɵɯ 

ɫɟɬɟɣ, ɦ3/ɱ:   
 

ɩɨɬ ɨɜG 0,001 G 0,001 16000 160.      (2.74) 
 

ɋɭɦɦɚɪɧɨɟ ɩɨɬɪɟɛɥɟɧɢɟ ɬɟɯɧɢɱɟɫɤɨɣ ɜɨɞɵ, ɦ3/ɱ: 
 

ɫɭɦɦ ɨɜ ɜɨɞ ɦɚɫ ɩɨɞG G G G G ,      (2.75) 

ɫɭɦɦG 16000 480 272 160 16912.      

 
ȼɵɛɢɪɚɟɦ ɰɢɪɤɭɥɹɰɢɨɧɧɵɟ ɧɚɫɨɫɵ ɬɢɩɚ Ɉɉ5-145 ɜ ɤɨɥɢɱɟɫɬɜɟ 4 ɲɬɭɤ ɫ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 25550 ɦ3/ɱ ɢ ɧɚɩɨɪɨɦ 30 ɦ ɜɨɞ. ɫɬ. ɧɚ ɜɫɸ ɫɬɚɧɰɢɸ. 
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2.12.7 ȼɵɛɨɪ ɫɟɬɟɜɵɯ ɧɚɫɨɫɨɜ 
 
ȼɵɛɨɪ ɫɟɬɟɜɨɝɨ ɧɚɫɨɫɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɢ ɧɚɩɨɪɭ. 

ɋɟɬɟɜɵɟ ɧɚɫɨɫɵ ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɜ ɤɨɥɢɱɟɫɬɜɟ ɞɜɭɯ ɧɚɫɨɫɨɜ ɧɚ ɬɭɪɛɢɧɭ, 
ɪɚɫɫɱɢɬɵɜɚɹ ɢɯ ɧɚ 50%-ɭɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ. 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɫɟɬɟɜɨɝɨ ɧɚɫɨɫɚ, ɬ/ɱ: 

ɫɜ
ɫɧ

G 1194,458
G 3,6 3,6 597,229.

2 2
      (2.76) 

Ⱦɥɹ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɜɵɛɢɪɚɟɦ ɧɚɫɨɫɵ ɜ ɤɨɥɢɱɟɫɬɜɟ 4 ɲɬɭɤ ɧɚ ɜɫɸ ɫɬɚɧɰɢɸ 
ɦɚɪɤɢ ɋɗ-3200-100 ɫ ɩɨɞɚɱɟɣ 3200 ɦ3/ɱ, ɧɚɩɨɪɨɦ 0,97 Ɇɉɚ, ɱɚɫɬɨɬɨɣ ɜɪɚɳɟɧɢɹ 
3000 ɨɛ/ɦɢɧ, ɦɨɳɧɨɫɬɶɸ 1620 ɤȼɬ. 

Ⱦɥɹ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɜɵɛɢɪɚɟɦ ɬɚɤɠɟ ɧɚɫɨɫɵ ɜ ɤɨɥɢɱɟɫɬɜɟ 4 ɲɬɭɤ ɧɚ ɜɫɸ 
ɫɬɚɧɰɢɸ ɦɚɪɤɢ ɋɗ-2000-160 ɫ ɩɨɞɚɱɟɣ 3200 ɦ3/ɱ, ɧɚɩɨɪɨɦ 1,57 Ɇɉɚ, ɱɚɫɬɨɬɨɣ 
ɜɪɚɳɟɧɢɹ 3000 ɨɛ/ɦɢɧ, ɦɨɳɧɨɫɬɶɸ 1620 ɤȼɬ. 

 
2.12.8 ȼɵɛɨɪ ɩɢɤɨɜɵɯ ɜɨɞɨɝɪɟɣɧɵɯ ɤɨɬɥɨɜ 
 
ɉɢɤɨɜɵɟ ɜɨɞɨɝɪɟɣɧɵɟ ɤɨɬɥɵ ɜɵɛɢɪɚɟɦ ɩɨ ɦɚɤɫɢɦɚɥɶɧɨɣ ɩɢɤɨɜɨɣ 

ɬɟɩɥɨɜɨɣ ɧɚɝɪɭɡɤɟ Ɍɗɐ. Ɍɚɤ ɤɚɤ ɩɢɤɨɜɚɹ ɧɚɝɪɭɡɤɚ Ɍɗɐ ɫɨɫɬɚɜɥɹɟɬ 300 Ɇȼɬ, ɬɨ 
ɜɵɛɢɪɚɟɦ ɜɨɞɨɝɪɟɣɧɵɣ ɤɨɬɟɥ ɬɢɩɚ ɄȼɌɄ-100 ɜ ɤɨɥɢɱɟɫɬɜɟ ɱɟɬɵɪɟɯ ɲɬɭɤ ɫɨ 
ɫɥɟɞɭɸɳɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ:  

- Ɍɟɩɥɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ: 116,3 Ɇȼɬ; 
- Ɍɟɦɩɟɪɚɬɭɪɧɵɣ ɝɪɚɮɢɤ ɜɨɞɵ: 150/70 ℃; 
- ɄɉȾ ɤɨɬɥɚ (ɪɚɫɱɟɬɧɵɣ): 90,04%. 

ȼɨɞɨɝɪɟɣɧɵɣ ɤɨɬɟɥ ɄȼɌɄ-100 ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɝɨɪɹɱɟɣ ɜɨɞɵ 
ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ 150 ℃ ɞɥɹ ɫɢɫɬɟɦ ɨɬɨɩɥɟɧɢɹ, ɜɟɧɬɢɥɹɰɢɢ ɢ ɝɨɪɹɱɟɝɨ 
ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɢ ɛɵɬɨɜɨɝɨ ɧɚɡɧɚɱɟɧɢɹ, ɚ ɬɚɤɠɟ ɞɥɹ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɰɟɥɟɣ. 

Ʉɨɬɟɥ ɜɨɞɨɬɪɭɛɧɵɣ, ɩɪɹɦɨɬɨɱɧɵɣ, ɫ ɉ-ɨɛɪɚɡɧɨɣ ɪɚɡɨɦɤɧɭɬɨɣ 
ɤɨɦɩɨɧɨɜɤɨɣ ɩɨɜɟɪɯɧɨɫɬɟɣ ɧɚɝɪɟɜɚ. ȼɟɪɬɢɤɚɥɶɧɚɹ ɩɪɢɡɦɚɬɢɱɟɫɤɚɹ ɬɨɩɤɚ ɫ 
ɬɜɟɪɞɵɦ ɲɥɚɤɨɭɞɚɥɟɧɢɟɦ. ɋɭɲɤɚ ɭɝɥɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɦɟɫɶɸ ɬɨɩɨɱɧɵɯ ɢ 
ɭɯɨɞɹɳɢɯ ɝɚɡɨɜ, ɪɚɡɦɨɥ ɜ ɦɟɥɶɧɢɰɚɯ-ɜɟɧɬɢɥɹɬɨɪɚɯ, ɫɠɢɝɚɧɢɟ – ɜ ɭɝɥɨɜɵɯ 
ɩɪɹɦɨɬɨɱɧɵɯ ɞɜɭɯɴɹɪɭɫɧɵɯ ɝɨɪɟɥɤɚɯ. Ⱦɥɹ ɩɭɫɤɚ ɤɨɬɥɚ ɢ ɞɥɹ ɩɨɞɫɜɟɬɤɢ ɮɚɤɟɥɚ 
ɬɨɩɤɚ ɨɛɨɪɭɞɨɜɚɧɚ ɦɚɡɭɬɧɵɦɢ ɮɨɪɫɭɧɤɚɦɢ. Ʉɨɬɟɥ ɪɚɫɫɱɢɬɚɧ ɞɥɹ ɪɚɛɨɬɵ ɫ 
ɭɪɚɜɧɨɜɟɲɟɧɧɨɣ ɬɹɝɨɣ.  

 
2.12.9 ȼɵɛɨɪ ɞɭɬɶɟɜɵɯ ɜɟɧɬɢɥɹɬɨɪɨɜ ɢ ɞɵɦɨɫɨɫɨɜ 
 
Ⱦɭɬɶɟɜɨɣ ɜɟɧɬɢɥɹɬɨɪ ɜɵɛɢɪɚɟɬɫɹ ɩɨ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɢ ɧɚɩɨɪɭ, ɧɚ 

ɤɨɬɟɥ ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɨɞɢɧ ɞɭɬɶɟɜɨɣ ɜɟɧɬɢɥɹɬɨɪ. 
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ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɞɭɬɶɟɜɨɝɨ ɜɟɧɬɢɥɹɬɨɪɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɪɚɫɯɨɞɨɦ 
ɜɨɡɞɭɯɚ, ɧɟɨɛɯɨɞɢɦɵɦ ɞɥɹ ɝɨɪɟɧɢɹ ɬɨɩɥɢɜɚ, ɫ ɭɱɟɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬɚ ɢɡɛɵɬɤɚ 
ɜɨɡɞɭɯɚ ɜ ɬɨɩɤɟ ɢ ɩɪɢɫɨɫɨɜ ɩɨ ɬɪɚɤɬɭ ɤɨɬɥɚ, ɦ3/ɤɝ: 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɞɭɬɶɟɜɨɝɨ ɜɟɧɬɢɥɹɬɨɪɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ, 
ɦ3/ɫ: 

0 ɯɜ
ɞɜ ɪ ȼ ɬ ɬ ɩɥɭ ɜɡɩ

t 273
V B V ( ) ,

273


         (2.77) 

ɝɞɟ    ɪB 17,87 – ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ, ɤɝ/ɫ (ɫɦ. ɮɨɪɦɭɥɭ 1.38); 
 0

ȼV – ɬɟɨɪɟɬɢɱɟɫɤɢɣ ɨɛɴɟɦ ɜɨɡɞɭɯɚ, ɦ3/ɤɝ (ɫɦ. ɮɨɪɦɭɥɭ 1.24); 
ɬ 1,2  – ɤɨɷɮɮɢɰɢɟɧɬ ɢɡɛɵɬɤɚ ɜɨɡɞɭɯɚ ɜ ɬɨɩɤɟ; 

ɬ 0,05  – ɩɪɢɫɨɫ ɯɨɥɨɞɧɨɝɨ ɜɨɡɞɭɯɚ ɜ ɬɨɩɤɟ;  
ɩɥɭ 0,04  – ɩɪɢɫɨɫ ɯɨɥɨɞɧɨɝɨ ɜɨɡɞɭɯɚ ɜ ɫɢɫɬɟɦɟ ɩɵɥɟɩɪɢɝɨɬɨɜɥɟɧɢɢ; 

ɜɡɩ 0,03  – ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɭɬɟɱɤɚ ɜɨɡɞɭɯɚ ɜ ȼɁɉ; 
ɯɜt 30 – ɬɟɦɩɟɪɚɬɭɪɚ ɯɨɥɨɞɧɨɝɨ ɜɨɡɞɭɯɚ, °ɋ. 

ɞɜ
30 273

V 17,87 5,367 (1,2 0,05 0,04 0,03) 121,35.
273


         

Ɋɚɫɱɟɬɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɜɟɧɬɢɥɹɬɨɪɚ ɩɪɢɧɢɦɚɟɬɫɹ ɫ 
ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɡɚɩɚɫɚ 1 1,1.   

Ʉɪɨɦɟ ɬɨɝɨ, ɜɜɨɞɢɬɫɹ ɩɨɩɪɚɜɤɚ ɧɚ ɛɚɪɨɦɟɬɪɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ ɦɟɫɬɧɨɫɬɢ, 
ɝɞɟ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜɟɧɬɢɥɹɬɨɪ: 

ɪ 1 ɞɜ
ɞɜ

ɛɚɪ

V 760 1,1 121,35 760
V 133,485,

z P 1 760

  
      (2.78) 

ɝɞɟ    1 1,1   – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ; 
z 1 – ɱɢɫɥɨ ɞɭɬɶɟɜɵɯ ɜɟɧɬɢɥɹɬɨɪɨɜ; 

ɛɚɪP 760 – ɛɚɪɨɦɟɬɪɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ ɦɟɫɬɧɨɫɬɢ, ɦɦ. ɪɬ. ɫɬ. 
ɇɚɩɨɪ ɞɭɬɶɟɜɨɝɨ ɜɟɧɬɢɥɹɬɨɪɚ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ ɫɨɩɪɨɬɢɜɥɟɧɢɸ 

ɜɨɡɞɭɲɧɨɝɨ ɬɪɚɤɬɚ ɤɨɬɟɥɶɧɨɝɨ ɚɝɪɟɝɚɬɚ ɞɜH 5  ɤɉɚ. Ɋɚɫɱɟɬɧɵɣ ɧɚɩɨɪ 
ɩɪɢɧɢɦɚɟɬɫɹ ɫ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɡɚɩɚɫɚ 2 1,15  : 

ɪ
ɞɜ 2 ɞɜH H 1,15 5 5,75.       (2.79) 

ȼ ɤɚɱɟɫɬɜɟ ɞɭɬɶɟɜɨɝɨ ɜɟɧɬɢɥɹɬɨɪɚ ɜɵɛɢɪɚɟɦ ȼȾɈȾ-31,5 ɫ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ: ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 800/850 ɦ3/ɱ, ɧɚɩɨɪ 5560/6250 ɉɚ, 
ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ 596 ɨɛ/ɦɢɧ, ɦɨɳɧɨɫɬɶ 1540/2000 ɤȼɬ. 
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Ⱦɵɦɨɫɨɫ ɜɵɛɢɪɚɟɬɫɹ ɚɧɚɥɨɝɢɱɧɨ ɞɭɬɶɟɜɨɦɭ ɜɟɧɬɢɥɹɬɨɪɭ ɩɨ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɢ ɧɚɩɨɪɭ, ɧɚ ɤɨɬɟɥ ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɨɞɢɧ ɞɵɦɨɫɨɫ. 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɨɛɴɟɦɧɵɦɢ ɪɚɫɯɨɞɚɦɢ ɝɚɡɨɜ, ɭɯɨɞɹɳɢɯ 
ɢɡ ɤɨɬɥɚ (ɩɨɫɥɟ ɜɨɡɞɭɯɨɩɨɞɨɝɪɟɜɚɬɟɥɹ) ɢ ɜɨɡɞɭɯɚ, ɩɪɢɫɚɫɵɜɚɟɦɨɝɨ ɜ ɬɪɚɤɬ ɩɨɫɥɟ 
ɤɨɬɥɚ ɜ ɝɚɡɨɯɨɞɚɯ, ɦ3/ɫ: 

ɭɯ ɞ
ɞɫ ɪ ɝ ɩɪɢɫ

273
V B (V V ) ,

273

 
      (2.80) 

Ɉɛɴɟɦ ɭɯɨɞɹɳɢɯ ɝɚɡɨɜ ܸ̂˖˘ ɪɚɜɟɧ ɫɭɦɦɟ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ ɨɛɴɟɦɚ ɝɚɡɨɜ ܸ̂଴, ɢ 
ɨɛɴɟɦɚ ɩɪɢɫɨɫɨɜ ɜɨɡɞɭɯɚ ɩɨ ɬɪɚɤɬɭ ɤɨɬɥɚ, ɦ3/ɤɝ: 

ɭɯ 0 0
ɝ ɝ ɭɯ ȼV V 1,0161 ( 1) V ,        (2.81) 

 
ɭɯ

ɝV 5,741 1,0161 (1,26 1) 5,367 7,159,       

ɝɞɟ    0
ȼV – ɬɟɨɪɟɬɢɱɟɫɤɢɣ ɨɛɴɟɦ ɜɨɡɞɭɯɚ, ɦ3/ɤɝ (ɫɦ. ɮɨɪɦɭɥɭ 1.24); 

 0
ɝV – ɬɟɨɪɟɬɢɱɟɫɤɢɣ ɨɛɴɟɦ ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ, ɦ3/ɤɝ (ɫɦ. ɮɨɪɦɭɥɭ 1.28); 

 ɭɯ  – ɤɨɷɮɮɢɰɢɟɧɬ ɢɡɛɵɬɤɚ ɜɨɡɞɭɯɚ ɜ ɭɯɨɞɹɳɢɯ ɝɚɡɚɯ: 

ɭɯ ɬ ɤɩ ɜɡɩ 1,2 0,03 0,06 1,26.            (2.82) 

Ɉɛɴɟɦ ɩɪɢɫɨɫɨɜ ɡɚ ɩɪɟɞɟɥɚɦɢ ɤɨɬɥɚ: 

0
ɩɪɢɫ ɡɭ ɝɯ ȼV ( ) V (0,1 0,01) 5,367 0,59.          (2.83) 

ɝɞɟ     ɡɭ 0,1  –  ɩɪɢɫɨɫɵ ɜ ɡɨɥɨɭɥɨɜɢɬɟɥɟ; 

ɝɯ 0,01  – ɩɪɢɫɨɫɵ ɜ ɝɚɡɨɯɨɞɚɯ ɤɨɬɥɚ; 
Ɍɟɦɩɟɪɚɬɭɪɚ ɝɚɡɨɜ ɩɟɪɟɞ ɞɵɦɨɫɨɫɚɦɢ, ℃: 

ɭɯ
ɝ ɭɯ ɩɪɢɫ ɜ

ɞ ɭɯ
ɝ ɩɪɢɫ

V t V t 7,159 121 0,59 30
114,071.

V V 7,159 0,59

     
   

 
 (2.84) 

Ɉɩɪɟɞɟɥɢɦ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɞɵɦɨɫɨɫɚ ɩɨ ɮɨɪɦɭɥɟ (2.80), ɦ3/ɫ: 

ɞɫ
114,071 273

V 17,87 (7,159 0,59) 196,335.
273


      

Ɋɚɫɱɟɬɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɞɵɦɨɫɨɫɚ ɩɪɢɧɢɦɚɟɬɫɹ ɫ ɤɨɷɮɮɢɰɢɟɧɬɨɦ 
ɡɚɩɚɫɚ 1 1,1  . Ʉɪɨɦɟ ɬɨɝɨ, ɜɜɨɞɢɬɫɹ ɩɨɩɪɚɜɤɚ ɧɚ ɛɚɪɨɦɟɬɪɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ 
ɦɟɫɬɧɨɫɬɢ, ɝɞɟ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɞɵɦɨɫɨɫ: 
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ɪ 1 ɞɫ
ɞɫ

ɛɚɪ

V 760 1,1 196,335 760
V 215,969.

z P 1 760

  
      (2.85) 

ɝɞɟ    1 1,1   – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ; 
z 1 – ɱɢɫɥɨ ɞɵɦɨɫɨɫɨɜ; 

ɛɚɪP 760 – ɛɚɪɨɦɟɬɪɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ ɦɟɫɬɧɨɫɬɢ, ɦɦ. ɪɬ. ɫɬ. 
ɇɚɩɨɪ ɞɵɦɨɫɨɫɚ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɝɚɡɨɜɨɝɨ ɬɪɚɤɬɚ 

ɤɨɬɟɥɶɧɨɝɨ ɚɝɪɟɝɚɬɚ ɞɫɇ 4,0  ɤɉɚ. Ɋɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ɩɪɢɧɢɦɚɟɬɫɹ ɫ 
ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɡɚɩɚɫɚ 2 1,2   

ɪ
ɞɫ 2 ɞɫH ɇ 1,2 4 4,8.            (2.86) 

ȼ ɤɚɱɟɫɬɜɟ ɞɵɦɨɫɨɫɚ ɜɵɛɢɪɚɟɦ ȾɈȾ-31,5 ɫ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 725/850 
ɦ3/ɱ, ɧɚɩɨɪɨɦ 3200/4850 ɉɚ, ɱɚɫɬɨɬɨɣ ɜɪɚɳɟɧɢɹ 496 ɨɛ/ɦɢɧ, ɦɨɳɧɨɫɬɶɸ 
790/1360 ɤȼɬ. 

 
3 Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 

 
3.1 Ɂɨɥɨɭɥɚɜɥɢɜɚɧɢɟ 

 
Ɍɚɤ ɤɚɤ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤɨɬɟɥɶɧɨɝɨ ɚɝɪɟɝɚɬɚ ɛɨɥɶɲɟ 160ɬ/ɱ, ɚ ɬɚɤɠɟ 

ɬɨɩɥɢɜɨ ɉɚɪɬɢɡɚɧɫɤɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɦɚɥɨɜɥɚɠɧɨɟ ɪW 5,5 % ɢ 
ɜɵɫɨɤɨɡɨɥɶɧɨɟ ɪȺ 32,1 %, ɬɨ ɜ ɤɚɱɟɫɬɜɟ ɡɨɥɨɭɥɚɜɥɢɜɚɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ ɫɥɟɞɭɟɬ 
ɭɫɬɚɧɨɜɢɬɶ ɞɜɭɯɫɬɭɩɟɧɱɚɬɭɸ ɨɱɢɫɬɤɭ ɞɵɦɨɜɵɯ ɝɚɡɨɜ, ɫɨɫɬɨɹɳɭɸ ɢɯ 
ɷɥɟɤɬɪɨɮɢɥɶɬɪɚ ɢ ɛɚɬɚɪɟɣɧɨɝɨ ɰɢɤɥɨɧɚ. Ⱦɚɧɧɚɹ ɤɨɦɩɨɧɨɜɤɚ ɩɨɡɜɨɥɢɬ ɩɨɜɵɫɢɬɶ 
ɄɉȾ ɡɨɥɨɭɥɚɜɥɢɜɚɧɢɹ ɞɨ 99,9%.   

Ɉɛɴɟɦɧɵɣ ɪɚɫɯɨɞ ɞɵɦɨɜɵɯ ɝɚɡɨɜ, ɩɪɨɯɨɞɹɳɢɯ ɱɟɪɟɡ ɡɨɥɨɭɥɨɜɢɬɟɥɶ, ɦ3/ɫ: 

ɭɯɭɯ ɭɯ4
ɝ ɡɭ ɪ ɝ ɩɪɢɫ

t 273100 q
V B (V V ) ,

100 273


      (3.1) 

ɝɞɟ 4q 1%  – ɩɨɬɟɪɹ ɫ ɦɟɯɚɧɢɱɟɫɤɢɦ ɧɟɞɨɠɨɝɨɦ; 

4(ɩɜɤ)q 3,5%  – ɩɨɬɟɪɹ ɫ ɦɟɯɚɧɢɱɟɫɤɢɦ ɧɟɞɨɠɨɝɨɦ ɉȼɄ; 

ɭɯt 121 – ɬɟɦɩɟɪɚɬɭɪɚ ɭɯɨɞɹɳɢɯ ɝɚɡɨɜ, ℃; 

ɭɯ(ɩɜɤ)t 250 – ɬɟɦɩɟɪɚɬɭɪɚ ɭɯɨɞɹɳɢɯ ɝɚɡɨɜ ɉȼɄ, ℃. 

ɭɯ
ɝ ɡɭ

100 1 121 273
V 17,87 (7,159 0,59) 197,187.

100 273

 
       

ɭɯ
ɝ ɡɭ(ɩɜɤ)

100 3,5 250 273
V 5,626 (7,159 0,59) 80,596.

100 273

 
       
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ɉɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɷɥɟɤɬɪɨɮɢɥɶɬɪɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ, ˏଶ: 

ɭɯ
ɝ ɡɭ

ɝ

V
S ,


  (3.2) 

ɝɞɟ ɝ 1,5  – ɫɤɨɪɨɫɬɶ ɝɚɡɨɜ, ɦ/ɫ. 

 

ɭɯ
ɝ ɡɭ

ɝ

V 197,187
S 131,458.

1,5
  

  

 

ɭɯ
ɝ ɡɭ(ɩɜɤ)

ɩɜɤ
ɝ

V 80,596
S 53,73.

1,5
  

  

ɍɥɚɜɥɢɜɚɧɢɟ ɬɜɟɪɞɵɯ ɱɚɫɬɢɰ ɢɡ ɩɨɬɨɤɚ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɧɚ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɤɨɬɥɚɯ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɷɥɟɤɬɪɨɮɢɥɶɬɪɨɦ ɗȽȺ2-56-12-6-3 (Ɋɢɫɭɧɨɤ 12) ɫ 
ɚɤɬɢɜɧɨɣ ɩɥɨɳɚɞɶɸ ɫɟɱɟɧɢɹ 181,7 ˏଶ, ɚ ɬɚɤɠɟ ɛɚɬɚɪɟɣɧɵɦ ɰɢɤɥɨɧɨɦ (Ɋɢɫɭɧɨɤ 
13). ɇɚ ɩɢɤɨɜɵɟ ɜɨɞɨɝɪɟɣɧɵɟ ɤɨɬɥɵ ɜɵɛɢɪɚɟɦ ɛɚɬɚɪɟɣɧɵɟ ɰɢɤɥɨɧɵ ɬɢɩɚ Ȼɐ-
512-6 ɫ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 111,1 ɦ3/ɫ. 

 

1 – ɦɟɯɚɧɢɡɦ ɜɫɬɪɹɯɢɜɚɧɢɹ ɨɫɚɞɢɬɟɥɶɧɵɯ ɷɥɟɤɬɪɨɞɨɜ; 2 – ɥɸɤ ɨɛɫɥɭɠɢɜɚɧɢɹ; 3 – 
ɝɚɡɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɚɹ ɪɟɲёɬɤɚ; 4 – ɡɚɳɢɬɧɚɹ ɤɨɪɨɛɤɚ ɞɥɹ ɩɨɞɜɨɞɚ ɬɨɤɚ; 5 – ɦɟɯɚɧɢɡɦ 

ɜɫɬɪɹɯɢɜɚɧɢɹ ɤɨɪɨɧɢɪɭɸɳɢɯ ɷɥɟɤɬɪɨɞɨɜ; 6 – ɤɨɪɨɧɢɪɭɸɳɢɣ ɷɥɟɤɬɪɨɞ; 7 – ɨɫɚɞɢɬɟɥɶɧɵɣ 
ɷɥɟɤɬɪɨɞ; 8 – ɤɨɪɩɭɫ. 

Ɋɢɫɭɧɨɤ 12 - ɋɯɟɦɚ ɷɥɟɤɬɪɨɮɢɥɶɬɪɚ ɗȽȺ 
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Ɋɢɫɭɧɨɤ 13 - ɋɯɟɦɚ ɛɚɬɚɪɟɣɧɨɝɨ ɰɢɤɥɨɧɚ 

Ɋɚɫɯɨɞ ɥɟɬɭɱɟɣ ɡɨɥɵ, ɩɨɫɬɭɩɚɸɳɟɣ ɜ ɡɨɥɨɭɥɨɜɢɬɟɥɶ ɫ ɨɞɧɨɝɨ 
ɤɨɬɥɨɚɝɪɟɝɚɬɚ (ɤɝ/ɱ), ɧɚɯɨɞɢɦ ɢɡ ɜɵɪɚɠɟɧɢɹ: 

ɪ
ɜɯ ɪ ɧ
ɡɨɥ ɪ ɭɧ ɪ 4

Q
M 0,01 B a A 0,01 B 3600 q ,

32700
           (3.3) 

ɝɞɟ    ɪB  – ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɚ ɤɨɬɟɥ, ɤɝ/ɫ (ɫɦ. ɮɨɪɦɭɥɭ 1.38); 
ɪA  – ɡɨɥɶɧɨɫɬɶ ɪɚɛɨɱɟɣ ɦɚɫɫɵ ɬɨɩɥɢɜɚ (ɫɦ. ɬɚɛɥɢɰɭ 4);  

ɭɧa 0,95 – ɞɨɥɹ ɡɨɥɵ, ɭɧɨɫɢɦɚɹ ɝɚɡɚɦɢ; 

ɭɧ(ɩɜɤ)a 0,08 – ɞɨɥɹ ɡɨɥɵ ɞɥɹ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɤɨɬɥɨɜ, ɭɧɨɫɢɦɚɹ ɝɚɡɚɦɢ; 

4q  – ɩɨɬɟɪɹ ɫ ɦɟɯɚɧɢɱɟɫɤɢɦ ɧɟɞɨɠɨɝɨɦ ɞɥɹ ɩɢɤɨɜɵɯ ɜɨɞɨɝɪɟɣɧɵɯ ɤɨɬɥɨɜ 
(ɫɦ. ɮɨɪɦɭɥɭ 1.33); 

ɪ
ɧQ  – ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɬɨɩɥɢɜɚ, ɤȾɠ/ɤɝ (ɫɦ. ɬɚɛɥɢɰɭ 4). 

ɜɯ
ɡɨɥ

20520
M 0,01 17,87 0,95 32,1 0,01 17,87 3600 1 409,148.

32700
           

ɜɯ
ɡɨɥ(ɩɜɤ)

20520
M 0,01 5,626 0,08 32,1 0,01 5,626 3600 1 127,24.

32700
           

Ʉɨɥɢɱɟɫɬɜɨ ɥɟɬɭɱɟɣ ɡɨɥɵ (ɤɝ/ɫ), ɜɵɛɪɚɫɵɜɚɟɦɨɣ ɜ ɞɵɦɨɜɭɸ ɬɪɭɛɭ ɨɞɧɢɦ 
ɤɨɬɥɨɦ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

ɡɭɜɵɯ ɜɯ
ɡɨɥ ɡɨɥ

100
M M ,

100

 
     (3.4) 

ɝɞɟ    ɜɯ
ɡɨɥM  – ɪɚɫɯɨɞ ɡɨɥɵ, ɩɨɫɬɭɩɚɸɳɟɣ ɜ ɡɨɥɨɭɥɨɜɢɬɟɥɶ, ɤɝ/ɫ (ɫɦ. ɮɨɪɦɭɥɭ 3.3); 

ɡɭ 99,7  – ɄɉȾ ɡɨɥɨɭɥɚɜɥɢɜɚɸɳɟɣ ɭɫɬɚɧɨɜɤɢ; 
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ɛɰ
ɡɭ 94  - ɄɉȾ ɛɚɬɚɪɟɣɧɨɝɨ ɰɢɤɥɨɧɚ. 

ɜɵɯ
ɡɨɥ

100 99,7
M 409,148 4 4,91.

100


     

 
3.2 Ɂɨɥɨɭɞɚɥɟɧɢɟ 

 
ɍɞɚɥɟɧɢɟ ɲɥɚɤɚ ɢɡ-ɩɨɞ ɬɨɩɨɤ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɤɨɬɥɨɚɝɪɟɝɚɬɨɜ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɫɯɟɦɵ ɲɥɚɤɨɭɞɚɥɟɧɢɹ. ɉɪɢ 
ɝɢɞɪɨɡɨɥɨɭɞɚɥɟɧɢɢ ɫɨɡɞɚɟɬɫɹ ɫɦɟɫɶ ɢɡ ɜɨɞɵ, ɡɨɥɵ ɢ ɲɥɚɤɚ – ɩɭɥɶɩɚ, ɬɪɚɧɫɩɨɪɬ 
ɤɨɬɨɪɨɣ ɥɟɝɤɨ ɦɟɯɚɧɢɡɢɪɭɟɬɫɹ. Ⱦɥɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ ɲɥɚɤɚ ɞɨ ɡɨɥɨɨɬɜɚɥɚ 
ɩɪɢɦɟɧɹɸɬɫɹ ɛɚɝɟɪɧɵɟ ɧɚɫɨɫɵ. ɇɚ ɡɨɥɨɲɥɚɤɨɨɬɜɚɥɟ ɜɨɞɚ ɨɫɜɟɬɥɹɟɬɫɹ, ɧɚɫɨɫɚɦɢ 
ɩɟɪɟɤɚɱɢɜɚɟɬɫɹ ɨɛɪɚɬɧɨ ɧɚ ɫɬɚɧɰɢɸ. 

ɋɭɦɦɚɪɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɲɥɚɤɚ ɢ ɡɨɥɵ, ɬ/ɱ, ɭɞɚɥɹɟɦɨɟ ɫ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, 
ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

ɪ
ɡɭɪ ɧ

ɲɥ,ɡ ɪ 4 ɭɧ
QɆ 0,01 B (Ⱥ q ) (1 ɚ (1 )),

32700 100


           (3.5) 

ɝɞɟ    ɪB  – ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɚ ɤɨɬɟɥ, ɤɝ/ɫ (ɫɦ. ɮɨɪɦɭɥɭ 1.38); 
ɪA  – ɡɨɥɶɧɨɫɬɶ ɪɚɛɨɱɟɣ ɦɚɫɫɵ ɬɨɩɥɢɜɚ (ɫɦ. ɬɚɛɥɢɰɭ 4);  

ɭɧa – ɞɨɥɹ ɡɨɥɵ, ɭɧɨɫɢɦɚɹ ɝɚɡɚɦɢ (ɫɦ. ɮɨɪɦɭɥɭ 3.3); 

4q  – ɩɨɬɟɪɹ ɫ ɦɟɯɚɧɢɱɟɫɤɢɦ ɧɟɞɨɠɨɝɨɦ (ɫɦ. ɮɨɪɦɭɥɭ 1.33); 
ɪ
ɧQ  – ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɬɨɩɥɢɜɚ, ɤȾɠ/ɤɝ (ɫɦ. ɬɚɛɥɢɰɭ 4). 

 
ɲɥ,ɡ

20520 99,7Ɇ 0,01 17,87 (32,1 1 ) (1 0,95 (1 )) 5,832.
32700 100

         
 

 
ɲɥ,ɡ(ɩɜɤ)

20520 94Ɇ 0,01 5,626 (32,1 1 ) (1 0,08 (1 )) 2,84.
32700 100

         
 

Ɋɚɫɯɨɞ ɜɨɞɵ, ɬ/ɱ: 

ɜ ɲɥ,ɡ ɲɥ,ɡ(ɩɜɤ)Ɇ 12 (Ɇ Ɇ ) 12 (5,832 2,84) 104,064.         (3.6) 

Ɋɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɩɭɥɶɩɵ, ɦ3/ɱ: 

ɲɥ,ɡ ɲɥ,ɡ(ɩɜɤ) ɜ

ɲɥ,ɡ ɜ

Ɇ Ɇ Ɇ 5,832 2,84 104,064
Q 225,472,

0,5 0,5

 
    

 
  (3.7) 

ɝɞɟ    ɲɥ,ɡɆ , ɜɆ  – ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɪɚɫɯɨɞ ɲɥɚɤɚ ɢ ɜɨɞɵ, ɬ/ɱ; 

ɲɥ,ɡ ɜ, 0,5    – ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɭɞɟɥɶɧɵɣ ɜɟɫ ɲɥɚɤɚ ɢ ɜɨɞɵ, ɬ/ɦ3. 
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Ⱦɥɹ ɧɚɣɞɟɧɧɨɝɨ ɪɚɫɯɨɞɚ ɩɭɥɶɩɵ ɜɵɛɢɪɚɟɦ 3 ɛɚɝɟɪɧɵɯ ɧɚɫɨɫɚ 12Ƚɪ-8Ƚ ɫ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 1000-2000 ɦ3/ɱ, ɞɚɜɥɟɧɢɟɦ ɧɚ ɜɵɯɨɞɟ ɢɡ ɧɚɫɨɫɚ 0,57-0,48 
Ɇɉɚ; ɦɨɳɧɨɫɬɶ 500 ɤȼɬ; ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ 730 ɨɛ/ɦɢɧ.  

Ⱦɢɚɦɟɬɪ ɲɥɚɤɨɡɨɥɨɩɪɨɜɨɞɚ, ɦ: 

4 Q 4 225,472
d 0,211,

3600 3600 3,14 1,8

 
  

    
  (3.8) 

ɝɞɟ     1,8  ɦ/ɫ – ɪɚɫɱɟɬɧɚɹ ɫɤɨɪɨɫɬɶ ɩɭɥɶɩɵ. 
 

3.3 Ɋɚɫɱɟɬ ɜɵɛɪɨɫɨɜ ɢ ɜɵɛɨɪ ɞɵɦɨɜɨɣ ɬɪɭɛɵ 
 

ȼɵɛɨɪ ɜɵɫɨɬɵ ɢ ɤɨɥɢɱɟɫɬɜɚ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɬɪɭɛ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɬɚɤɢɦ 
ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɡɚɝɪɹɡɧɟɧɢɟ ɩɪɢɡɟɦɧɨɝɨ ɫɥɨɹ ɜɨɡɞɭɯɚ ɜɵɛɪɨɫɚɦɢ ɢɡ ɬɪɭɛ ɧɟ 
ɩɪɟɜɵɲɚɥɨ ɩɪɟɞɟɥɶɧɨ-ɞɨɩɭɫɬɢɦɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ ɜɪɟɞɧɵɯ ɩɪɢɦɟɫɟɣ.  
 

ȼɵɛɪɨɫɵ ɡɨɥɵ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ, ɝ/ɫ: 
ɪ

ɪ ɧ
4

ɡɭ3
ɡ ɭɧ ɪ

QȺ q
32,7Ɇ 10 ɚ B n (1 ),

100 100

  
         (3.9) 

ɝɞɟ   ɪB  – ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɚ ɤɨɬɟɥ, ɤɝ/ɫ (ɫɦ. ɮɨɪɦɭɥɭ 1.38); 
ɪA  – ɡɨɥɶɧɨɫɬɶ ɪɚɛɨɱɟɣ ɦɚɫɫɵ ɬɨɩɥɢɜɚ (ɫɦ. ɬɚɛɥɢɰɭ 8);  

ɭɧa 0,95 – ɞɨɥɹ ɡɨɥɵ, ɭɧɨɫɢɦɚɹ ɝɚɡɚɦɢ; 

ɭɧ(ɩɜɤ)a 0,08 – ɞɨɥɹ ɡɨɥɵ, ɭɧɨɫɢɦɚɹ ɝɚɡɚɦɢ; 

4q – ɩɨɬɟɪɹ ɫ ɦɟɯɚɧɢɱɟɫɤɢɦ ɧɟɞɨɠɨɝɨɦ (ɫɦ. ɮɨɪɦɭɥɭ 1.33); 
ɪ
ɧQ  – ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɬɨɩɥɢɜɚ, ɤȾɠ/ɤɝ (ɫɦ. ɬɚɛɥɢɰɭ 4); 

n– ɤɨɥɢɱɟɫɬɜɨ ɤɨɬɥɨɜ, ɲɬ. 

3
ɡ

20,52
32,1 1

99,732,7Ɇ 10 0,95 17,87 4 (1 ) 66,672.
100 100

 
         

3
ɡ(ɩɜɤ)

20,52
32,1 1

9432,7Ɇ 10 0,08 5,626 4 (1 ) 36.
100 100

 
         

ɇɚɣɞɟɦ ɦɚɫɫɨɜɵɟ ɜɵɛɪɨɫɵ ɨɤɫɢɞɨɜ ɫɟɪɵ ɩɨ ɮɨɪɦɭɥɟ, ɝ/ɫ: 

2 2 2

ɪ
3

SO ɪ SO SO
SɆ 2 10 B n (1 ' ) (1 '' ),

100
             (3.10) 
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ɝɞɟ n–  ɤɨɥɢɱɟɫɬɜɨ ɤɨɬɥɨɚɝɪɟɝɚɬɨɜ, ɲɬ.; 
 

2SO' 0,1   – ɞɨɥɹ ɨɤɢɫɥɨɜ ɫɟɪɵ, ɭɥɚɜɥɢɜɚɟɦɵɯ ɥɟɬɭɱɟɣ ɡɨɥɨɣ ɜ ɝɚɡɨɯɨɞɚɯ 
ɤɨɬɥɚ; 
 

2SO'' 0  – ɞɨɥɹ ɨɤɢɫɥɨɜ ɫɟɪɵ, ɭɥɚɜɥɢɜɚɟɦɵɯ ɜ ɡɨɥɨɭɥɨɜɢɬɟɥɟ; 

 
2

3
SO

0,4Ɇ 2 10 17,87 4 (1 0,1) (1 0) 514,656.
100

         
 

 
2

3
SO (ɩɜɤ)

0,4Ɇ 2 10 5,626 4 (1 0,1) (1 0) 162,03.
100

         
 

Ɇɚɫɫɨɜɵɟ ɜɵɛɪɨɫɵ ɨɤɫɢɞɨɜ ɚɡɨɬɚ ɜ ɩɟɪɟɫɱɟɬɟ ɧɚ 2NO , ɝ/ɫ, ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ 
ɩɨ ɮɨɪɦɭɥɟ: 

2

ɪ 4
NO 1 ɪ ɧ 2 3

qɆ 0,034 Ʉ B n Q (1 ) (1 ) ,
100

            (3.11) 

ɝɞɟ 1  – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ ɧɚ ɜɵɯɨɞ 2NO  ɤɚɱɟɫɬɜɚ 
ɫɠɢɝɚɟɦɨɝɨ ɬɨɩɥɢɜɚ ɢ ɞɥɹ ɬɜɟɪɞɨɝɨ ɬɨɩɥɢɜɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ: 

ɪ
1 0,178 0,4 N 0,178 0,4 0,7 0,458.         

2 0,005  – ɤɨɷɮɮɢɰɢɟɧɬ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɜɨɡɞɟɣɫɬɜɢɹ 
ɪɟɰɢɪɤɭɥɹɰɢɢ ɝɚɡɨɜ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɫɥɨɜɢɣ ɢɯ ɩɨɞɚɱɢ ɜ ɬɨɩɤɭ; 

3 0,85  – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɤɨɧɫɬɪɭɤɰɢɸ ɝɨɪɟɥɨɤ; 
Ʉ– ɤɨɷɮɮɢɰɢɟɧɬ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣ ɜɵɯɨɞ 2NO  ɧɚ 1 ɬ ɫɠɢɝɚɟɦɨɝɨ 

ɬɨɩɥɢɜɚ ɢ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ: 

ɩɟ

ɩɟ

12 D 12 500Ʉ 8,57,
200 D 200 500

 
  

 
 (3.12) 

ɝɞɟ ɩɟD  – ɩɚɪɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤɨɬɥɨɚɝɪɟɝɚɬɚ, ɬ/ɱ; 

 
2NO

1Ɇ 0,034 0,458 8,57 17,87 4 20,52 (1 ) (1 0,005) 0,85 164,553.
100

             

Ɇɚɫɫɨɜɵɟ ɜɵɛɪɨɫɵ ɨɤɫɢɞɨɜ ɚɡɨɬɚ ɨɬ ɜɨɞɨɝɪɟɣɧɨɝɨ ɤɨɬɥɚ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ 
ɩɨ ɮɨɪɦɭɥɟ, ɝ/ɫ: 

2 2

ɪ Ɍ4
NO (ɩɜɤ) ɪ ɧ NO r

qɆ B (1 ) n Q K ,
100

        (3.13) 

ɝɞɟ r – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ ɪɟɰɢɪɤɭɥɹɰɢɢ ɞɵɦɨɜɵɯ ɝɚɡɨɜ, 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
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r 1 0,075 20 0,665.       (3.14) 

 
2

Ɍ
NOK – ɭɞɟɥɶɧɵɣ ɜɵɛɪɨɫ ɨɤɫɢɞɨɜ ɚɡɨɬɚ, ɝ/ɆȾɠ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

2

Ɍ 3 ɪ6 4
NO ɬ ɧ r

100 R
K 0,35 10 ɚ (1 5,46 ) Q q ,

100
 

         (3.15) 

ɝɞɟ 6R 25 – ɝɪɚɧɭɥɨɦɟɬɪɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɭɝɥɹ, %; 
 rq 1,7 – ɬɟɩɥɨɜɨɟ ɧɚɩɪɹɠɟɧɢɟ ɡɟɪɤɚɥɚ ɝɨɪɟɧɢɹ, Ɇȼɬ/ˏଶ; 

 
2

Ɍ 3 4
NO

100 25
K 0,35 10 1,3 (1 5,46 ) 20,52 1,7 0,006.

100
 

        
 

 
2NO (ɩɜɤ)

1Ɇ 5,626 (1 ) 4 20,52 0,006 0,665 1,824.
100

       
 

 Ɇɚɫɫɨɜɵɣ ɜɵɛɪɨɫ ɭɝɥɟɪɨɞɚ ɫ ɩɢɤɨɜɨɝɨ ɜɨɞɨɝɪɟɣɧɨɝɨ ɤɨɬɥɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ 
ɩɨ ɮɨɪɦɭɥɟ, ɝ/ɫ: 

4
CO ɪ ɋɈ

q
M B (1 ) n ɋ ,

100
       (3.16) 

ɝɞɟ ɋɈɋ  – ɜɵɯɨɞ ɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ ɩɪɢ ɫɠɢɝɚɧɢɢ ɬɨɩɥɢɜɚ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ, ɝ/ɤɝ: 

ɪ
ɋɈ 3 ɧɋ q R Q ,     (3.17) 

ɝɞɟ  3q 0,6 – ɩɨɬɟɪɢ ɬɟɩɥɚ ɫ ɯɢɦɢɱɟɫɤɢɦ ɧɟɞɨɠɨɝɨɦ ɫɝɨɪɚɧɢɹ ɬɨɩɥɢɜɚ, % 
 R 1  – ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɬɟɪɢ ɬɟɩɥɚ ɯɢɦɢɱɟɫɤɨɝɨ ɧɟɞɨɠɨɝɚ ɬɨɩɥɢɜɚ; 

 ɋɈɋ 0,6 1 20,52 12,312.     

 
CO

1
M 5,626 (1 ) 4 12,312 274,3.

100
     

 

 ɋɭɦɦɚɪɧɵɟ ɜɵɛɪɨɫɵ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɞɥɹ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɤɨɬɥɨɜ, ɝ/ɫ: 

2

2 2

2

SO
ɡ SO NO

NO

ɉȾɄ
Ɇ Ɇ Ɇ Ɇ ,

ɉȾɄ
     (3.18) 

0,5Ɇ 66,672 514,656 164,553 1549,287.
0,085

      

 ɋɭɦɦɚɪɧɵɟ ɜɵɛɪɨɫɵ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɞɥɹ ɜɨɞɨɝɪɟɣɧɵɯ ɤɨɬɥɨɜ, ɝ/ɫ: 
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2 2

2 2

2

SO SO
ɩɜɤ ɡ(ɩɜɤ) SO (ɩɜɤ) NO (ɩɜɤ) CO

NO CO

ɉȾɄ ɉȾɄ
M Ɇ Ɇ Ɇ M ,

ɉȾɄ ɉȾɄ
       (3.19) 

ɩɜɤ
0,5 0,5

M 36 162,03 1,824 274,3 236,187.
0,085 5

        

ɋɭɦɦɚɪɧɚɹ ɦɚɫɫɚ ɜɪɟɞɧɵɯ ɩɪɢɦɟɫɟɣ ɩɟɪɟɫɱɢɬɵɜɚɟɬɫɹ ɧɚ ɜɵɛɪɨɫɵ ɨɤɫɢɞɨɜ 
ɫɟɪɵ. Ɉɬɧɨɲɟɧɢɟ ɫɪɟɞɧɟɫɭɬɨɱɧɵɯ ɉȾɄ ɜ ɷɬɨɣ ɮɨɪɦɭɥɟ ɹɜɥɹɸɬɫɹ 
ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ, ɭɱɢɬɵɜɚɸɳɢɦɢ ɜɪɟɞɧɨɫɬɶ ɡɨɥɵ ɢ ɨɤɫɢɞɨɜ ɚɡɨɬɚ ɩɨ ɫɪɚɜɧɟɧɢɸ 
ɫ ɨɤɫɢɞɚɦɢ ɫɟɪɵ. 

 
3.4 Ɋɚɫɱɟɬ ɜɵɫɨɬɵ ɞɵɦɨɜɨɣ ɬɪɭɛɵ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɩɪɢɡɟɦɧɨɣ 

ɤɨɧɰɟɧɬɪɚɰɢɢ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ 
 

Ɇɢɧɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɚɹ ɜɵɫɨɬɚ ɬɪɭɛɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ ɦ:  

2

3

SO ɝ

A M m n Nɇ ,
ɉȾɄ V Ɍ
  

 
 

  (3.20) 

ɝɞɟ A 200  – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɭɫɥɨɜɢɹ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɢ 
ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɪɚɫɫɟɹɧɢɹ (ɤɨɧɜɟɤɬɢɜɧɨɣ ɞɢɮɮɭɡɢɢ) ɩɪɢɦɟɫɢ ɜ ɜɨɡɞɭɯɟ; 

m,n –  ɛɟɡɪɚɡɦɟɪɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ, ɭɱɢɬɵɜɚɸɳɢɟ ɜɥɢɹɧɢɟ ɫɤɨɪɨɫɬɟɣ 
ɜɵɯɨɞɚ ɝɚɡɨɜ ɢɡ ɭɫɬɶɹ ɬɪɭɛɵ; 

N 1 – ɱɢɫɥɨ ɬɪɭɛ; 
ɝV  – ɫɭɦɦɚɪɧɵɣ ɨɛɴɟɦ ɞɵɦɨɜɵɯ ɝɚɡɨɜ, ɜɵɛɪɚɫɵɜɚɟɦɵɯ ɢɡ ɬɪɭɛ, ɦ3/ɫ; 

2SOɉȾɄ – ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɜɪɟɞɧɵɯ ɩɪɢɦɟɫɟɣ, ɦɝ/ɦ3; 

Ɍ 101,2  – ɪɚɡɧɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪ, ɜɵɯɨɞɹɳɢɯ ɢɡ ɬɪɭɛɵ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɢ 
ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ, °ɋ; 

M – ɫɭɦɦɚɪɧɵɣ ɜɵɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɟɝɨ ɜɟɳɟɫɬɜɚ ɝ/ɫ. 
Ɉɛɴёɦ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɧɚ ɜɵɯɨɞɟ ɢɡ ɞɵɦɨɜɨɣ ɬɪɭɛɵ, ɦ3/ɫ:      

ɭɯ ɞ
ɬɪ ɪ ɝ ɩɪɢɫ

273
V B 4 (V V ) ,

273

 
    

 
(3.21) 

ɝɞɟ     ɭɯ
ɝV – ɨɛɴёɦ ɭɯɨɞɹɳɢɯ ɝɚɡɨɜ, ɦ3/ɤɝ (ɫɦ. ɮɨɪɦɭɥɭ 2.81); 

ɩɪɢɫV – ɨɛɴɟɦ ɩɪɢɫɨɫɨɜ ɡɚ ɩɪɟɞɟɥɚɦɢ ɤɨɬɥɚ, ɦ3/ɤɝ (ɫɦ. ɮɨɪɦɭɥɭ 2.83); 

ɞ  –
 
ɬɟɦɩɟɪɚɬɭɪɚ ɝɚɡɨɜ ɩɟɪɟɞ ɞɵɦɨɫɨɫɚɦɢ, ℃ (ɫɦ. ɮɨɪɦɭɥɭ 2.84).

            
 

ɬɪ
114,071 273

V 17,87 4 (7,159 0,59) 785,341.
273


       
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ɬɪ(ɩɜɤ)
131,166 273

V 6,262 4 (8,569 0,748) 345,39.
273


       

3
200 1549,287 1 2 1ɇ 169,787.

0,5 785,341 101,2

  
  


 

3ɩɜɤ
200 236,187 1 2 1ɇ 76,019.

0,5 345,39 101,2

  
  


 

ɉɪɢɧɢɦɚɟɦ ɜɵɫɨɬɭ ɨɫɧɨɜɧɨɣ ɬɪɭɛɵ ɪɚɜɧɭɸ 180 ɦɟɬɪɨɜ, ɞɥɹ ɩɢɤɨɜɵɯ 
ɜɨɞɨɝɪɟɣɧɵɯ ɤɨɬɥɨɜ – 80 ɦɟɬɪɨɜ. 

ɗɮɮɟɤɬɢɜɧɚɹ ɜɵɫɨɬɚ ɜɵɛɪɨɫɨɜ ɞɵɦɨɜɵɯ ɝɚɡɨɜ, ɦ: 

ɷɮɇ ɇ ɇ,     (3.22) 

ɝɞɟ    ɇ – ɜɵɫɨɬɚ ɩɨɞɴёɦɚ ɮɚɤɟɥɚ ɞɵɦɨɜɵɯ ɝɚɡɨɜ, ɦ: 

0 0

ɜ

dɇ 1,9 ,
  

 
  (3.23) 

ɝɞɟ    0d – ɞɢɚɦɟɬɪ ɭɫɬɶɹ ɞɵɦɨɜɨɣ ɬɪɭɛɵ, ɦ/ɫ; 

0 45  – ɫɤɨɪɨɫɬɶ ɝɚɡɨɜ ɜ ɭɫɬɶɟ ɞɥɹ ɞɵɦɨɜɨɣ ɬɪɭɛɵ ɜɵɫɨɬɨɣ 180 ɦɟɬɪɨɜ, 
ɦ/ɫ; 

0ɩɜɤ 30  – ɫɤɨɪɨɫɬɶ ɝɚɡɨɜ ɜ ɭɫɬɶɟ ɞɥɹ ɞɵɦɨɜɨɣ ɬɪɭɛɵ ɜɵɫɨɬɨɣ 80 ɦɟɬɪɨɜ, 
ɦ/ɫ; 
     ɜ 5  – ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ ɧɚ ɜɵɫɨɬɟ 10 ɦ ɧɚɞ ɭɪɨɜɧɟɦ ɡɟɦɥɢ, ɦ/ɫ; 

    1,68  – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɨɡɪɚɫɬɚɧɢɟ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ ɫ 
ɜɵɫɨɬɨɣ ɬɪɭɛɵ ɪɚɜɧɨɣ 180 ɦɟɬɪɨɜ; 

    1,42  – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɨɡɪɚɫɬɚɧɢɟ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ ɫ 
ɜɵɫɨɬɨɣ ɬɪɭɛɵ ɪɚɜɧɨɣ 80 ɦɟɬɪɨɜ. 

ȼɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɞɵɦɨɜɨɣ ɬɪɭɛɵ ɧɚ ɜɵɯɨɞɟ, ɦ: 

ɬɪ
0

0

V 3600
d 0,0188 ,


 


  (3.24) 

0

785,341 3600
d 0,0188 4,712.

45


    

0ɩɜɤ
345,39 3600

d 0,0188 3,83.
30


    
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4,712 45ɇ 1,9 47,961.

5 1,68


   


 

 ɩɜɤ
3,83 30ɇ 1,9 30,75.
5 1,42


   


 

 ɷɮɇ ɇ ɇ 180 47,961 227,961.        

 ɷɮ(ɩɜɤ) ɩɜɤ ɩɜɤɇ ɇ ɇ 80 30,75 110,75.       

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɩɪɢɡɟɦɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ, ɦɝ/ɦ3: 

ɦ 2 3
ɝ

Ⱥ Ɇ F m nɋ ,
H V t

   


  
 

ɝɞɟ  F – ɛɟɡɪɚɡɦɟɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɫɤɨɪɨɫɬɶ ɨɫɟɞɚɧɢɹ 
ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɧɨɦ ɜɨɡɞɭɯɟ. 
 Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɤɨɧɰɟɧɬɪɚɰɢɢ ɜɵɛɪɨɫɨɜ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 10. 

Ɍɚɛɥɢɰɚ 10 – Ʉɨɧɰɟɧɬɪɚɰɢɹ ɜɵɛɪɨɫɨɜ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɗɧɟɪɝɟɬɢɱɟɫɤɢɟ ɤɨɬɥɵ ɉɢɤɨɜɵɟ ɜɨɞɨɝɪɟɣɧɵɟ ɤɨɬɥɵ ɉȾɄ 

Ɍɜɟɪɞɵɟ ɱɚɫɬɢɰɵ 
Ɇɚɫɫɨɜɚɹ  
ɤɨɧɰɟɧɬɪɚɰɢɹ, ɦɝ/ɦ3 

0,00611 0,03 0,5 

Ɇɚɫɫɨɜɵɣ ɜɵɛɪɨɫ, ɝ/ɫ 66,672 36  

Ɉɤɫɢɞɵ ɫɟɪɵ 
Ɇɚɫɫɨɜɚɹ  
ɤɨɧɰɟɧɬɪɚɰɢɹ, ɦɝ/ɦ3 

0,047 0,137 0,5 

Ɇɚɫɫɨɜɵɣ ɜɵɛɪɨɫ, ɝ/ɫ 514,656 162,028  

Ɉɤɫɢɞɵ ɚɡɨɬɚ 
Ɇɚɫɫɨɜɚɹ  
ɤɨɧɰɟɧɬɪɚɰɢɹ, ɦɝ/ɦ3 

0,015 0,0015 0,085 

Ɇɚɫɫɨɜɵɣ ɜɵɛɪɨɫ, ɝ/ɫ 164,553 1,824  

Ɉɤɫɢɞɵ ɭɝɥɟɪɨɞɚ 
Ɇɚɫɫɨɜɚɹ  
ɤɨɧɰɟɧɬɪɚɰɢɹ, ɦɝ/ɦ3 

- 0,232 5 

Ɇɚɫɫɨɜɵɣ ɜɵɛɪɨɫ, ɝ/ɫ - 274,3  

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɨɜ ɤɨɧɰɟɧɬɪɚɰɢɢ ɜɪɟɞɧɵɯ ɜɵɛɪɨɫɨɜ ɦɨɠɧɨ ɫɞɟɥɚɬɶ 
ɜɵɜɨɞ, ɱɬɨ ɜɫɟ ɩɨɤɚɡɚɬɟɥɢ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɧɨɪɦɚɬɢɜɧɵɦ ɡɧɚɱɟɧɢɹɦ. 
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          4 Ɉɛɳɚɹ ɱɚɫɬɶ 
 

4.1 ȼɵɛɨɪ ɫɯɟɦɵ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɬɟɯɧɢɱɟɫɤɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢ 
ɏȼɈ 

 
    4.1.1 ɋɢɫɬɟɦɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ  

 
Ɍɟɩɥɨɜɵɟ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɫɬɚɧɰɢɢ ɩɨɬɪɟɛɥɹɸɬ ɡɧɚɱɢɬɟɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ 

ɜɨɞɵ. Ɉɫɧɨɜɧɚɹ ɱɚɫɬɶ ɜɨɞɵ, ɩɨɬɪɟɛɥɹɟɦɚɹ ɧɚ Ɍɗɋ, ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɨɯɥɚɠɞɟɧɢɹ 
ɢ ɤɨɧɞɟɧɫɚɰɢɢ ɨɬɪɚɛɨɬɚɜɲɟɝɨ ɜ ɬɭɪɛɢɧɚɯ ɩɚɪɚ. ɋ ɬɨɱɤɢ ɡɪɟɧɢɹ ɷɤɨɥɨɝɢɢ 
ɧɚɢɛɨɥɟɟ ɨɩɬɢɦɚɥɶɧɵɦ ɜɚɪɢɚɧɬɨɦ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ ɤɨɧɞɟɧɫɚɬɨɪɨɜ ɬɭɪɛɢɧ 
ɹɜɥɹɟɬɫɹ ɨɛɨɪɨɬɧɨɟ ɜɨɞɨɫɧɚɛɠɟɧɢɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɝɪɚɞɢɪɟɧ.  

ȼɨɞɚ ɬɚɤɠɟ ɬɪɟɛɭɟɬɫɹ ɢ ɞɥɹ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɫɬɚɧɰɢɢ. Ɋɚɫɯɨɞ ɜɨɞɵ 
ɡɚɜɢɫɢɬ ɨɬ ɬɢɩɚ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɬɨɩɥɢɜɚ, ɬɢɩɚ ɢ ɦɨɳɧɨɫɬɢ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɬɟɦɩɟɪɚɬɭɪɵ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ ɢ ɤɭɥɶɬɭɪɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɚ 
ɫɬɚɧɰɢɢ.  

ɉɪɢ ɩɪɚɜɢɥɶɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɩɨɞɞɟɪɠɚɧɢɢ ɢɫɩɪɚɜɧɨɝɨ ɫɨɫɬɨɹɧɢɹ 
ɝɪɚɞɢɪɟɧ ɜɪɟɞ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɟ ɩɪɚɤɬɢɱɟɫɤɢ ɦɢɧɢɦɚɥɶɧɵɣ. ɉɪɢɦɟɧɟɧɢɟ 
ɝɪɚɞɢɪɟɧ ɩɪɢ ɨɛɨɪɨɬɧɨɦ ɜɨɞɨɫɧɚɛɠɟɧɢɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɭɳɟɫɬɜɟɧɧɭɸ ɷɤɨɧɨɦɢɸ 
ɩɪɢɪɨɞɧɨɣ ɜɨɞɵ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɩɪɹɦɨɬɨɱɧɵɦɢ ɫɢɫɬɟɦɚɦɢ ɢ ɩɪɟɞɨɬɜɪɚɳɚɟɬ 
ɬɟɩɥɨɜɨɟ ɡɚɝɪɹɡɧɟɧɢɟ ɜɨɞɨɟɦɨɜ.  

ȼ ɤɚɱɟɫɬɜɟ ɢɫɬɨɱɧɢɤɚ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɪ. Ⱥɪɬɟɦɨɜɤɚ 
ɩɥɨɳɚɞɶɸ ɜɨɞɨɫɬɨɤɚ 1460 ̱ ˏଶ.  

Ⱦɥɹ ɬɭɪɛɢɧɵ Ɍ-116/120-130 ɪɚɫɯɨɞ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ ɫɨɫɬɚɜɥɹɟɬ 16000 ˏଷ/ɱ. Ɍɚɤɠɟ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ. ɇɚ ɤɚɠɞɭɸ ɬɭɪɛɢɧɭ ɪɚɫɯɨɞ ɜɨɞɵ ɫɨɫɬɚɜɢɬ 16912 ˏଷ/ɱ (ɫɦ. ɪɚɡɞɟɥ 2.13.6), ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɧɚ ɜɫɸ ɫɬɚɧɰɢɸ 67648 ˏଷ/ɱ. 

ɉɨ ɪɚɫɫɱɢɬɚɧɧɨɦɭ ɪɚɫɯɨɞɭ ɜɨɞɵ ɜɵɛɢɪɚɟɦ ɛɚɲɟɧɧɵɟ ɝɪɚɞɢɪɧɢ ɬɢɩɚ ȻȽ-
2600-72, ɫ ɜɵɫɨɬɨɣ 72 ɦɟɬɪɚ, ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 20000 ˏଷ/ɱ. ɇɚ ɜɫɸ ɫɬɚɧɰɢɸ 
ɭɫɬɚɧɚɜɥɢɜɚɟɦ 4 ɝɪɚɞɢɪɧɢ. 

ɋɯɟɦɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 14. 
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1 – ɤɨɧɞɟɧɫɚɬɨɪ ɬɭɪɛɢɧɵ; 2 – ɝɚɡɨɨɯɥɚɞɢɬɟɥɢ ɝɟɧɟɪɚɬɨɪɚ; 3 – ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɢ ɬɭɪɛɢɧɵ; 

4 - ɝɪɚɞɢɪɧɹ; 5 – ɬɪɭɛɨɩɪɨɜɨɞ ɫɛɪɨɫɧɨɣ ɜɨɞɵ ɨɬ ɨɯɥɚɞɢɬɟɥɟɣ ɦɚɫɥɚ ɢ ɝɚɡɚ ɜ ɩɨɞɜɨɞɹɳɢɟ 
ɜɨɞɨɜɨɞɵ; 6 – ɜɨɞɨɫɛɪɨɫɧɨɣ ɛɚɫɫɟɣɧ ɝɪɚɞɢɪɧɢ; 7 – ɰɢɪɤɭɥɹɰɢɨɧɧɵɟ ɧɚɫɨɫɵ; 8 – ɩɟɪɟɦɵɱɤɚ 

ɦɟɠɞɭ ɫɥɢɜɧɵɦɢ ɬɪɭɛɨɩɪɨɜɨɞɚɦɢ ɤɨɧɞɟɧɫɚɬɨɪɚ; 9 – ɫɥɢɜɧɵɟ ɧɚɩɨɪɧɵɟ ɬɪɭɛɨɩɪɨɜɨɞɵ ɤ 
ɝɪɚɞɢɪɧɹɦ; 10 – ɩɨɞɜɨɞɹɳɢɟ ɫɚɦɨɬёɱɧɵɟ ɜɨɞɨɜɨɞɵ ɤ ɰɢɪɤɭɥɹɰɢɨɧɧɵɦ ɧɚɫɨɫɚɦ; 11 – 

ɬɪɭɛɨɩɪɨɜɨɞɵ ɩɨɞɩɢɬɤɢ ɰɢɪɤɭɥɹɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ; 12 – ɬɪɭɛɨɩɪɨɜɨɞɵ ɩɪɨɞɭɜɤɢ 
ɰɢɪɤɭɥɹɰɢɨɧɧɨɝɨ ɤɨɧɬɭɪɚ ɜ ɫɢɫɬɟɦɭ ɝɢɞɪɨɡɨɥɨɭɞɚɥɟɧɢɹ; 13 – ɩɟɪɟɦɵɱɤɚ ɦɟɠɞɭ ɧɚɩɨɪɧɵɦɢ 

ɬɪɭɛɨɩɪɨɜɨɞɚɦɢ. 

Ɋɢɫɭɧɨɤ 14 – Ɉɛɨɪɨɬɧɚɹ ɫɢɫɬɟɦɚ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɫ ɝɪɚɞɢɪɧɟɣ 
 

4.1.2 ȼɵɛɨɪ ɜɨɞɨɩɨɞɝɨɬɨɜɢɬɟɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ 
 

ɂɫɬɨɱɧɢɤɨɦ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɫɬɚɧɰɢɢ ɹɜɥɹɟɬɫɹ ɪɟɤɚ Ⱥɪɬɟɦɨɜɤɚ ɫɨ 
ɫɥɟɞɭɸɳɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɦɢ ɜ ɬɚɛɥɢɰɟ 11. 

Ɍɚɛɥɢɰɚ 11 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢɫɬɨɱɧɢɤɚ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ܥ𝑎ଶ+, ˏˆ/ˇˏଷ 
 ,+𝑔ଶܯ

 ˏˆ/ˇˏଷ 

ܰ𝑎+ + 𝐾+, 

 ˏˆ/ˇˏଷ 

 ,ଷܱܥܪ

 ˏˆ/ˇˏଷ 
𝑆 ସܱ, 

 ˏˆ/ˇˏଷ 
  ,−𝑙ܥ

 ˏˆ/ˇˏଷ 

ȼɡɜ.ɜ.,  

 ˏˆ/ˇˏଷ 

𝑆𝑖ܱଷ, 

 ˏˆ/ˇˏଷ 
36,2 14,8 0 42,7 10,6 2,92 1,98 14,4 
 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ȼɉɍ, ɬ/ɱ: 

ɨɛɟɫ
ȼɉɍ ɡɚɩ ɩɩ ɩɪQ 0,02 D N q K D N K D N,           (4.1) 

ɝɞɟ    D– ɩɚɪɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤɨɬɥɚ, ɬ/ɱ; 
         N – ɤɨɥɢɱɟɫɬɜɨ ɤɨɬɥɨɜ; 
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 ɡɚɩq – ɡɚɩɚɫ ɨɛɟɫɫɨɥɟɧɧɨɣ ɜɨɞɵ, ɬ/ɱ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɦɨɳɧɨɫɬɢ 
ɷɧɟɪɝɨɛɥɨɤɚ ɢ ɜɢɞɚ ɤɨɬɥɨɜ; 
 ɩɩK – ɩɪɨɱɢɟ ɩɨɬɟɪɢ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ; 
 ɩɪK – ɧɟɩɪɟɪɵɜɧɚɹ ɩɪɨɞɭɜɤɚ ɛɚɪɚɛɚɧɧɵɯ ɤɨɬɥɨɜ. 

ɉɨɬɟɪɢ ɧɚ ɧɟɩɪɟɪɵɜɧɭɸ ɩɪɨɞɭɜɤɭ ɞɥɹ ɛɚɪɚɛɚɧɧɵɯ ɤɨɬɥɨɜ ɪɚɜɧɵ 0,5-1% ɨɬ 
ɩɚɪɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɩɪɨɱɢɟ ɩɨɬɟɪɢ ɪɚɜɧɵ 1,6% ɨɬ ɨɛɳɟɝɨ ɪɚɫɯɨɞɚ ɜɨɞɵ. 

ɉɨ ɫɨɞɟɪɠɚɧɢɸ ɜɡɜɟɲɟɧɧɵɯ ɜɟɳɟɫɬɜ ɜ ɤɚɱɟɫɬɜɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɨɱɢɫɬɤɢ 
ɜɵɛɢɪɚɟɦ ɨɫɜɟɬɢɬɟɥɶɧɵɣ (ɦɟɯɚɧɢɱɟɫɤɢɣ) ɮɢɥɶɬɪ ɫ ɡɚɝɪɭɡɤɨɣ ɚɧɬɪɚɰɢɬɚ ɢɥɢ 
ɤɜɚɪɰɟɜɨɝɨ ɩɟɫɤɚ, ɜɵɫɨɬɚ ɫɥɨɹ ɡɚɝɪɭɡɤɢ 1 ɦ. 

Ⱦɚɥɟɟ ɢɫɯɨɞɹ ɢɡ ɩɚɪɚɦɟɬɪɨɜ ɢɫɬɨɱɧɢɤɚ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɩɨɞɛɢɪɚɟɦ 
ɨɫɧɨɜɧɵɟ ɮɢɥɶɬɪɵ. Ⱦɥɹ ɛɚɪɚɛɚɧɧɵɯ ɤɨɬɥɨɜ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɵɛɢɪɚɟɦ ɫɯɟɦɭ 
ɝɥɭɛɨɤɨɝɨ ɯɢɦɢɱɟɫɤɨɝɨ ɨɛɟɫɫɨɥɢɜɚɧɢɹ ɜ ɞɜɟ ɫɬɭɩɟɧɢ. 

1ɫɬ 1ɫɬ 2ɫɬ 2ɫɬH Ⱥ H Ⱦ Ⱥ     

Ⱦɚɧɧɚɹ ɫɯɟɦɚ ɩɨɡɜɨɥɹɟɬ ɫɧɢɡɢɬɶ ɨɛɳɭɸ ɠɟɫɬɤɨɫɬɶ ɞɨ 1 ɦɤɝ-ɷɤɜ/ˇˏଷ, 
ɫɨɞɟɪɠɚɧɢɟ ɧɚɬɪɢɹ ɞɨ 80 ɦɤɝ/ˇˏଷ, ɤɪɟɦɧɢɟɜɨɣ ɤɢɫɥɨɬɵ ɞɨ 100 ɦɤɝ/ˇˏଷ, ɍɗɉ ɞɨ 
2 ɦɋɦ/ɫɦ. 

ɋɯɟɦɚ ɨɱɢɫɬɤɢ ɜɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 15. 

 
Ɋɢɫɭɧɨɤ 15 – ɋɯɟɦɚ ɞɜɭɯɫɬɭɩɟɧɱɚɬɨɣ ɨɱɢɫɬɤɢ ɜɨɞɵ  

 
4.2 ȼɵɛɨɪ ɨɛɨɪɭɞɨɜɚɧɢɹ ɌɌɐ 

 
4.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɯɨɞɚ ɬɨɩɥɢɜɚ ɧɚ Ɍɗɋ 

 
ɑɚɫɨɜɨɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɚ Ɍɗɋ ɫɨɫɬɚɜɢɬ, ɬ/ɱ: 

ɫɭɦ ɪB n B 3,6 4 17,87 3,6 257,328.        (4.2) 

ɝɞɟ    ɪB – ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ, ɤɝ/ɫ (ɫɦ. ɮɨɪɦɭɥɭ 1.38); 
 𝑛 – ɤɨɥɢɱɟɫɬɜɨ ɤɨɬɥɨɚɝɪɟɝɚɬɨɜ. 
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4.2.2 ɉɪɢɟɦɧɵɟ ɪɚɡɝɪɭɡɨɱɧɵɟ ɭɫɬɪɨɣɫɬɜɚ 
 

ɉɨ ɪɚɫɯɨɞɭ ɬɨɩɥɢɜɚ ɧɚ ɫɬɚɧɰɢɢ ɢɫɩɨɥɶɡɭɟɦ ɨɞɢɧ ɜɚɝɨɧɨɨɩɪɨɤɢɞɵɜɚɬɟɥɶ 
ɛɨɤɨɜɨɝɨ ɬɢɩɚ. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɜɚɝɨɧɨɨɩɪɨɤɢɞɵɜɚɬɟɥɹ: 
ɑɢɫɥɨ ɨɩɪɨɤɢɞɵɜɚɧɢɣ ɡɚ 1 ɱɚɫ – 30; 
Ɍɟɨɪɟɬɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ – 2790/1800 ɬ/ɱ; 
Ɇɨɳɧɨɫɬɶ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ – ͵͸ × ʹ ɤȼɬ. 
 
4.2.3 Ʌɟɧɬɨɱɧɵɟ ɤɨɧɜɟɣɟɪɵ 

 
ɋɭɬɨɱɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɫɨɫɬɚɜɥɹɟɬ, ɬ/ɫɭɬ: 

ɫɭɬ ɪ ɩɜɤB 24 (B 4 B 4) 3,6 24 (17,87 4 5,626 4) 3,6 8120,22.              (4.3) 

Ɍɨɩɥɢɜɨ ɩɨɞɚɟɬɫɹ ɜ ɤɨɬɟɥɶɧɭɸ ɞɜɭɦɹ ɩɚɪɚɥɥɟɥɶɧɵɦɢ ɥɢɧɢɹɦɢ ɥɟɧɬɨɱɧɵɯ 
ɤɨɧɜɟɣɟɪɨɜ, ɨɞɧɚ ɢɡ ɤɨɬɨɪɵɯ ɪɚɛɨɱɚɹ, ɞɪɭɝɚɹ ɪɟɡɟɪɜɧɚɹ.  

Ɋɚɫɱɟɬɧɚɹ ɱɚɫɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤɚɠɞɨɣ ɧɢɬɤɢ, ɬ/ɱ: 

ɫɭɬ
ɪɚɫɱ

B 8120,22
B 580,0.

T 14
     (4.4) 

ɝɞɟ     T =14 ɱ – ɱɢɫɥɨ ɱɚɫɨɜ ɪɚɛɨɬɵ ɬɨɩɥɢɜɨɩɨɞɚɱɢ. 
ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɥɟɧɬɨɱɧɨɝɨ ɤɨɧɜɟɣɟɪɚ ɩɪɢɛɥɢɠɟɧɧɨ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ, ɬ/ɱ: 

2 2
ɥ aB b ɫ K 1 2,25 0,69 185 287,213.           (4.5) 

 
ɝɞɟ     b 1 – ɲɢɪɢɧɚ ɥɟɧɬɵ, ɦ; 

c 2,25 – ɫɤɨɪɨɫɬɶ ɥɟɧɬɵ, ɦ/ɫ; 
0,69  – ɧɚɫɵɩɧɨɣ ɜɟɫ ɬɨɩɥɢɜɚ, ɬ/ɦ3; 

aK 185 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɭɝɨɥ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɨɬɤɨɫɚ ɬɨɩɥɢɜɚ 
ɩɨ ɥɟɧɬɟ. 

Ɇɨɳɧɨɫɬɶ ɧɚ ɜɚɥ ɩɪɢɜɨɞɧɨɝɨ ɛɚɪɚɛɚɧɚ ɥɟɧɬɨɱɧɨɝɨ ɤɨɧɜɟɣɟɪɚ ɛɟɡ 
ɫɛɪɚɫɵɜɚɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ, ɤȼɬ: 

1 ɥ ɥ
ɛ l

K l c 2 B l 37 B H
W K ,

1000 1,36

       
 


 (4.6) 

  

ɛ
515 50 2,25 2 287,213 50 37 287,213 5

W 1 98,1.
1000 1,36

       
  


 

ɝɞɟ     l 50 – ɞɥɢɧɚ ɤɨɧɜɟɣɟɪɚ, ɦ; 
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H 5 – ɜɵɫɨɬɚ ɩɨɞɴɟɦɚ ɩɨ ɜɟɪɬɢɤɚɥɢ ɦɟɠɞɭ ɰɟɧɬɪɚɦɢ ɩɪɢɜɨɞɧɨɝɨ ɢ 
ɤɨɧɰɟɜɨɝɨ ɛɚɪɚɛɚɧɨɜ, ɦ; 

lK 1 – ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɞɥɢɧɵ ɥɟɧɬɵ; 
1K 1200 – ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɲɢɪɢɧɵ ɥɟɧɬɵ. 

Ɇɨɳɧɨɫɬɶ, ɩɨɬɪɟɛɥɹɟɦɚɹ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɦ ɩɪɢɜɨɞɧɨɣ ɫɬɚɧɰɢɢ, ɤȼɬ: 

ɡ ɛ
ɷɩ

ɷɞ ɪ

K W 1,25 98,1
W 134,397.

0,95 0,96

 
  
  

  (4.7) 

ɝɞɟ    ɡK 1,25 – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɞɥɹ ɧɚɤɥɨɧɧɵɯ ɤɨɧɜɟɣɟɪɨɜ; 
ɷɞ 0,95  – ɄɉȾ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ; 
ɪ 0,96  – ɄɉȾ ɪɟɞɭɤɬɨɪɚ. 

 
4.2.4 Ⱦɪɨɛɢɥɤɢ 

 
ɉɪɢɦɟɧɹɟɦ ɧɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ ɞɜɭɯɫɬɭɩɟɧɱɚɬɨɟ ɞɪɨɛɥɟɧɢɟ.  
ɉɟɪɜɚɹ ɫɬɭɩɟɧɶ ɡɭɛɱɚɬɵɟ ɞɪɨɛɢɥɤɢ ɬɢɩɚ ȾȾɁ – 500 – 6 ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 

– 300 ɬ/ɱ; ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ – 235 ɨɛ/ɦɢɧ; ɦɨɳɧɨɫɬɶ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ – 34 ɤȼɬ. 
ɞɢɚɦɟɬɪ ɪɨɬɨɪɚ – 500 ɦɦ; ɞɥɢɧɚ ɪɨɬɨɪɚ – 1200 ɦɦ;   

ȼɬɨɪɚɹ ɫɬɭɩɟɧɶ: Ɇɨɥɨɬɤɨɜɵɟ ɞɪɨɛɢɥɤɢ ɬɢɩɚ ȾɆɇ 21×18,5 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ – (500-600) ɬ/ɱ; ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ – 490 ɨɛ/ɦɢɧ; ɦɨɳɧɨɫɬɶ 
ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ – 900 ɤȼɬ. ɞɢɚɦɟɬɪ ɪɨɬɨɪɚ – 2100 ɦɦ; ɞɥɢɧɚ ɪɨɬɨɪɚ – 1850 ɦɦ. 

ȿɦɤɨɫɬɶ ɛɭɧɤɟɪɚ ɫɵɪɨɝɨ ɭɝɥɹ, ɦ3: 

ɪɚɫɱ
ɛ

ɡ

B 580 10
V 11600.

K 0,69 0,8

  
  

  
  (4.8) 

ɝɞɟ    r 10 – ɱɢɫɥɨ ɱɚɫɨɜ ɪɚɛɨɬɵ ɤɨɬɟɥɶɧɨɝɨ ɚɝɪɟɝɚɬɚ ɧɚ ɬɨɩɥɢɜɟ, ɡɚɩɚɫɟɧɧɨɦ ɜ 
ɛɭɧɤɟɪɚɯ; 

ɡK 0,8 – ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɡɚɩɨɥɧɟɧɢɹ ɛɭɧɤɟɪɚ; 
0,69  – ɧɚɫɵɩɧɨɣ ɜɟɫ ɭɝɥɹ. 

Ⱦɥɹ ɩɨɞɚɱɢ ɭɝɥɹ ɢɡ ɛɭɧɤɟɪɚ ɢɫɩɨɥɶɡɭɟɦ ɥɟɧɬɨɱɧɵɟ ɩɢɬɚɬɟɥɢ ɫɵɪɨɝɨ ɭɝɥɹ ɫ 
ɲɢɪɢɧɨɣ ɥɟɧɬɵ 500 ɦɦ, ɞɥɢɧɨɣ 1,5 ɦ. ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɪɢ ɜɵɫɨɬɟ ɫɥɨɹ 0,2 
ɦ 100 ɦ3/ɱ, ɬɪɟɛɭɟɦɚɹ ɦɨɳɧɨɫɬɶ – 1,7 ɤȼɬ. 

 
4.2.5 Ɍɨɩɥɢɜɧɵɟ ɫɤɥɚɞɵ 

 
ȿɦɤɨɫɬɶ ɫɤɥɚɞɚ ɭɝɥɹ ɪɚɫɫɱɢɬɵɜɚɟɦ ɧɚ ɦɟɫɹɱɧɵɣ ɪɚɫɯɨɞ ɩɪɢ 20 ɱɚɫɚɯ 

ɪɚɛɨɬɵ ɜ ɫɭɬɤɢ ɜɫɟɯ ɤɨɬɥɨɜ. 
ɉɥɨɳɚɞɶ, ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɡɚɧɹɬɭɸ ɲɬɚɛɟɥɹɦɢ, ɨɪɢɟɧɬɢɪɨɜɨɱɧɨ 

ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ, ɦ2: 
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ɪ ɩɜɤ24 (B n B n) 24 (257,328 30 81,01 30)
F 13845,03,

h 30 0,69 0,85

       
  

    
 (4.9) 

ɝɞɟ    n 30 – ɱɢɫɥɨ ɫɭɬɨɤ ɡɚɩɚɫɚ ɬɨɩɥɢɜɚ ɧɚ ɫɤɥɚɞɟ; 
h 30 – ɜɵɫɨɬɚ ɲɬɚɛɟɥɹ, ɦ; 
  - ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (4.8); 

0,8 0,9   – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɭɝɨɥ ɨɬɤɨɫɚ (ɫɩɨɥɡɚɧɢɹ) 
ɬɨɩɥɢɜɚ ɜ ɲɬɚɛɟɥɟ. 

 
   4.2.6 ȼɵɛɨɪ ɦɟɯɚɧɢɡɦɨɜ ɫɢɫɬɟɦɵ ɩɵɥɟɩɪɢɝɨɬɨɜɥɟɧɢɹ 

ȼɵɛɨɪ ɫɢɫɬɟɦɵ ɩɵɥɟɩɪɢɝɨɬɨɜɥɟɧɢɹ ɡɚɜɢɫɢɬ ɨɬ ɜɥɚɠɧɨɫɬɢ ɬɨɩɥɢɜɚ ɢ 
ɜɵɯɨɞɚ ɥɟɬɭɱɢɯ ɜɟɳɟɫɬɜ. Ɍɚɤ ɤɚɤ ɉɚɪɬɢɡɚɧɫɤɢɣ ɤɚɦɟɧɧɵɣ ɭɝɨɥɶ ɢɦɟɟɬ 
ɜɥɚɠɧɨɫɬɶ ɪɚɜɧɭɸ 5,5%, ɚ ɜɵɯɨɞ ɥɟɬɭɱɢɯ ɜɟɳɟɫɬɜ 31%, ɬɨ ɜɵɛɢɪɚɟɦ 
ɝɚɡɨɜɨɡɞɭɲɧɭɸ ɫɭɲɤɭ ɬɨɩɥɢɜɚ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɪɟɤɨɦɟɧɞɭɟɦɚɹ 
ɬɟɦɩɟɪɚɬɭɪɚ ɧɚ ɜɵɯɨɞɟ ɢɡ ɦɟɥɶɧɢɱɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ, ɤɨɬɨɪɚɹ ɫɨɫɬɚɜɢɬ 170 ℃.  

 

 

1 – ɛɭɧɤɟɪ ɫɵɪɨɝɨ ɭɝɥɹ; 2 – ɩɢɬɚɬɟɥɶ ɫɵɪɨɝɨ ɭɝɥɹ; 3 – ɦɟɥɶɧɢɱɧɨɟ ɭɫɬɪɨɣɫɬɜɨ; 4 – 
ɫɟɩɚɪɚɬɨɪ ɩɵɥɢ; 5 – ɝɨɪɟɥɨɱɧɨɟ ɭɫɬɪɨɣɫɬɜɨ; 6 – ɬɨɩɨɱɧɚɹ ɤɚɦɟɪɚ; 7 - 

ɜɨɡɞɭɯɨɩɨɞɨɝɪɟɜɚɬɟɥɶ; 8 – ɞɭɬɶɟɜɨɣ ɜɟɧɬɢɥɹɬɨɪ; 9 – ɝɨɪɹɱɢɣ ɜɨɡɞɭɯ; 10 – ɜɬɨɪɢɱɧɵɣ 
ɜɨɡɞɭɯ; 11 – ɩɟɪɜɢɱɧɵɣ ɜɨɡɞɭɯ; 12 – ɞɵɦɨɫɨɫ ɪɟɰɢɪɤɭɥɹɰɢɢ ɝɚɡɨɜ; 13 – ɭɯɨɞɹɳɢɟ 

ɞɵɦɨɜɵɟ ɝɚɡɵ; 14 – ɝɚɡɨɜɨɡɞɭɲɧɚɹ ɫɦɟɫɶ. 

Ɋɢɫɭɧɨɤ 16 – ɋɢɫɬɟɦɚ ɩɵɥɟɩɪɢɝɨɬɨɜɥɟɧɢɹ ɡɚɦɤɧɭɬɚɹ ɫ ɩɪɹɦɵɦ ɜɞɭɜɚɧɢɟɦ ɢ 
ɝɚɡɨɜɨɡɞɭɲɧɨɣ ɫɭɲɤɨɣ 

 Ɋɚɫɱɟɬɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɦɟɥɶɧɢɰɵ, ɬ/ɱ: 

ɪ
ɪɦ

ɥɨ

1,1 B 3,6 1,1 17,87 3,6
B 11,79,

n Ʉ 4 1,5
   

  
 

 (4.10) 
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ɝɞɟ     n 4 – ɤɨɥɢɱɟɫɬɜɨ ɦɟɥɶɧɢɰ ɧɚ ɤɨɬɥɟ; 
 ɥɨɄ 1,5  – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɡɦɨɥɨɫɩɨɫɨɛɧɨɫɬɢ ɪɚɫɱɟɬɧɨɝɨ ɬɨɩɥɢɜɚ. 

ȼɵɛɢɪɚɟɦ ɦɟɥɶɧɢɰɵ ɆɆȺ 1500/1190/735 ɜ ɤɨɥɢɱɟɫɬɜɟ 4 ɲɬɭɤ, ɤɨɬɨɪɵɟ 
ɢɦɟɸɬ ɫɥɟɞɭɸɳɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ – 14,5 ɬ/ɱ; ɱɚɫɬɨɬɚ 
ɜɪɚɳɟɧɢɹ - 735 ɨɛ/ɦɢɧ; ɦɨɳɧɨɫɬɶ - 200 ɤȼɬ. 

 
    4.3 ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ ɩɪɨɟɤɬɚ  

 
Ɍɚɤ ɤɚɤ ɩɪɨɟɤɬɢɪɭɟɦɚɹ ɫɬɚɧɰɢɹ ɛɭɞɟɬ ɧɚɯɨɞɢɬɶɫɹ ɜ ɡɨɧɟ ɛɥɚɝɨɩɪɢɹɬɧɨɝɨ 

ɤɥɢɦɚɬɚ, ɱɬɨ ɫɭɳɟɫɬɜɟɧɧɨ ɨɛɥɟɝɱɢɬ ɷɤɫɩɥɭɚɬɚɰɢɸ, ɬɨ ɪɟɚɥɢɡɭɟɦ ɨɬɤɪɵɬɨɟ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ. Ɍɚɤɠɟ ɩɪɟɢɦɭɳɟɫɬɜɨɦ ɨɬɤɪɵɬɵɯ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ ɹɜɥɹɟɬɫɹ ɢɯ ɩɪɢɦɟɧɟɧɢɟ ɧɚ ɜɵɫɨɤɢɯ ɤɥɚɫɫɚɯ 
ɧɚɩɪɹɠɟɧɢɣ, ɨɬɫɭɬɫɬɜɢɟ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɡɚɬɪɚɬ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɩɨɦɟɳɟɧɢɣ, 
ɜɨɡɦɨɠɧɨɫɬɶ ɪɚɫɲɢɪɟɧɢɹ ɢ ɦɨɞɟɪɧɢɡɚɰɢɢ, ɭɞɨɛɫɬɜɨ ɜ ɨɛɫɥɭɠɢɜɚɧɢɢ.    

Ⱦɥɹ ɫɯɟɦɵ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜɵɛɪɚɧɚ ɫɯɟɦɚ ɫ ɞɜɭɦɹ 
ɪɚɛɨɱɢɦɢ ɢ ɨɞɧɨɣ ɨɛɯɨɞɧɨɣ ɫɢɫɬɟɦɨɣ ɲɢɧ.  

Ⱥɪɬɟɦɨɜɫɤɚɹ Ɍɗɐ-2 ɫɨɫɬɨɢɬ ɢɡ 4 ɷɧɟɪɝɨɛɥɨɤɨɜ, ɩɨɷɬɨɦɭ ɫɯɟɦɚ ɜɵɞɚɱɢ 
ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɦɨɳɧɨɫɬɢ ɫɨɫɬɨɢɬ ɢɡ 10 ɥɢɧɢɣ: 4 ɨɬ ɝɟɧɟɪɚɬɨɪɨɜ, 4 ɧɚ 
ɩɨɬɪɟɛɢɬɟɥɹ, 1 ɨɛɯɨɞɧɚɹ ɦɟɠɞɭ ɫɢɫɬɟɦɚɦɢ ɲɢɧ ɢ 1 ɧɚ ɪɟɡɟɪɜɧɵɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ 
ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ.     

4.4 Ʉɨɦɩɨɧɨɜɤɚ ɝɥɚɜɧɨɝɨ ɤɨɪɩɭɫɚ  

Ƚɥɚɜɧɵɣ ɤɨɪɩɭɫ Ɍɗɋ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɡɞɚɧɢɟ, ɜɧɭɬɪɢ ɤɨɬɨɪɨɝɨ 
ɪɚɫɩɨɥɨɠɟɧɨ ɨɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɷɧɟɪɝɟɬɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ. ȼ 
ɫɨɫɬɚɜ ɝɥɚɜɧɨɝɨ ɤɨɪɩɭɫɚ ɜɯɨɞɹɬ ɞɜɚ ɨɫɧɨɜɧɵɯ ɩɨɦɟɳɟɧɢɹ – ɷɬɨ ɤɨɬɟɥɶɧɨɟ ɢ 
ɬɭɪɛɢɧɧɨɟ ɨɬɞɟɥɟɧɢɹ ɢ, ɤɪɨɦɟ ɬɨɝɨ, ɬɚɤ ɧɚɡɵɜɚɟɦɨɟ ɛɭɧɤɟɪɧɨ-ɞɟɚɷɪɚɬɨɪɧɨɟ 
ɨɬɞɟɥɟɧɢɟ, ɬɪɭɛɨɩɪɨɜɨɞɵ ɫ ɚɪɦɚɬɭɪɨɣ, ɊɈɍ, ȻɊɈɍ. ɇɚ Ɍɗɋ ɫ ɢɧɞɢɜɢɞɭɚɥɶɧɵɦ 
ɩɵɥɟɩɪɢɝɨɬɨɜɥɟɧɢɟɦ ɫɢɫɬɟɦɵ ɩɵɥɟɩɪɢɝɨɬɨɜɥɟɧɢɹ ɪɚɫɩɨɥɨɠɟɧɵ ɜ ɛɭɧɤɟɪɧɨɦ 
ɨɬɞɟɥɟɧɢɢ. Ɂɨɥɨɭɥɨɜɢɬɟɥɢ ɢ ɞɵɦɨɫɨɫɵ, ɤɚɤ ɩɪɚɜɢɥɨ, ɪɚɫɩɨɥɨɠɟɧɵ ɡɚ ɩɪɟɞɟɥɚɦɢ 
ɝɥɚɜɧɨɝɨ ɤɨɪɩɭɫɚ ɧɚ ɨɬɤɪɵɬɨɦ ɜɨɡɞɭɯɟ. Ⱦɵɦɨɜɚɹ ɬɪɭɛɚ ɪɚɫɩɨɥɨɠɟɧɚ ɫɨ ɫɬɨɪɨɧɵ 
ɤɨɬɟɥɶɧɨɝɨ ɨɬɞɟɥɟɧɢɹ.  

Ʉɨɦɩɨɧɨɜɤɚ ɝɥɚɜɧɨɝɨ ɤɨɪɩɭɫɚ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ ɧɚɞɟɠɧɭɸ ɢ 
ɷɤɨɧɨɦɢɱɧɭɸ ɷɤɫɩɥɭɚɬɚɰɢɸ, ɚ ɬɚɤɠɟ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɬɪɟɛɨɜɚɧɢɹɦ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɨɯɪɚɧɵ ɬɪɭɞɚ.  

4.5 Ƚɟɧɟɪɚɥɶɧɵɣ ɩɥɚɧ  

Ƚɟɧɟɪɚɥɶɧɵɣ ɩɥɚɧ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɯɟɦɭ ɪɚɫɩɨɥɨɠɟɧɢɹ ɜɫɟɯ ɡɞɚɧɢɣ ɢ 
ɫɨɨɪɭɠɟɧɢɣ ɫɬɚɧɰɢɢ. Ƚɟɧɟɪɚɥɶɧɵɣ ɩɥɚɧ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɨɛɴɟɤɬɵ ɢ ɫɨɨɪɭɠɟɧɢɹ, 
ɡɚɞɟɣɫɬɜɨɜɚɧɧɵɟ ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦ ɩɪɨɰɟɫɫɟ: ɝɥɚɜɧɵɣ ɤɨɪɩɭɫ, ɫɨɫɬɨɹɳɢɣ ɢɡ 
ɤɨɬɟɥɶɧɨɝɨ ɢ ɬɭɪɛɢɧɧɨɝɨ ɨɬɞɟɥɟɧɢɹ, ɞɟɚɷɪɚɬɨɪɧɨɟ ɩɨɦɟɳɟɧɢɟ, ɞɵɦɨɜɚɹ ɬɪɭɛɚ, 
ɨɛɴɟɤɬɵ ɬɨɩɥɢɜɧɨɝɨ ɯɨɡɹɣɫɬɜɚ – ɬɨɩɥɢɜɧɵɣ ɫɤɥɚɞ, ɜɚɝɨɧɨɨɩɪɨɤɢɞɵɜɚɬɟɥɶ, 
ɪɚɡɦɨɪɚɠɢɜɚɸɳɟɟ ɭɫɬɪɨɣɫɬɜɨ, ɞɪɨɛɢɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ, ɥɟɧɬɨɱɧɵɟ ɤɨɧɜɟɣɟɪɵ, 
ɦɚɡɭɬɧɨɟ ɯɨɡɹɣɫɬɜɨ, ɨɛɴɟɤɬɵ ɫɢɫɬɟɦɵ ɜɨɞɨɫɧɚɛɠɟɧɢɹ – ɝɪɚɞɢɪɧɹ, ɢɫɬɨɱɧɢɤ 
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ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɧɚɫɨɫɧɵɟ ɫɬɚɧɰɢɢ, ɰɟɯ ɯɢɦɜɨɞɨɨɱɢɫɬɤɢ, ɛɚɝɟɪɧɚɹ ɧɚɫɨɫɧɚɹ 
ɫɬɚɧɰɢɹ, ɡɨɥɨɨɬɜɚɥ, ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ, Ʌɗɉ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ. 
Ɍɚɤɠɟ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɫɬɚɧɰɢɢ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɣ ɤɨɪɩɭɫ, 
ɫɤɥɚɞɫɤɢɟ ɩɨɦɟɳɟɧɢɹ. Ɉɛɴɟɤɬɵ ɫɬɚɧɰɢɢ ɪɚɫɩɨɥɚɝɚɸɬ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ 
ɨɛɟɫɩɟɱɢɬɶ ɩɨɞɜɨɞ ɩɨɞɴɟɡɞɧɨɝɨ ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ ɩɭɬɢ ɢ ɚɜɬɨɦɨɛɢɥɶɧɨɣ 
ɞɨɪɨɝɢ. 

ɇɟɦɚɥɨɜɚɠɧɵɦ ɮɚɤɬɨɪɨɦ ɪɚɡɦɟɳɟɧɢɹ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ɍɗɋ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɩɪɟɨɛɥɚɞɚɸɳɟɝɨ ɧɚɩɪɚɜɥɟɧɢɹ ɜɟɬɪɚ 
(ɪɨɡɚ ɜɟɬɪɨɜ). Ɉɛɴɟɤɬɵ ɬɨɩɥɢɜɧɨɝɨ ɯɨɡɹɣɫɬɜɚ, ɤɚɤ ɩɪɚɜɢɥɨ, ɪɚɫɩɨɥɨɠɟɧɵ ɫ 
ɩɨɞɜɟɬɪɟɧɧɨɣ ɫɬɨɪɨɧɵ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɝɥɚɜɧɨɦɭ ɤɨɪɩɭɫɭ, ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɦɭ 
ɭɫɬɪɨɣɫɬɜɭ, ɝɪɚɞɢɪɧɹɦ, Ʌɗɉ. Ƚɪɚɞɢɪɧɢ ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɩɨɥɨɠɢɬɶ ɬɚɤɢɦ 
ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɢɫɤɥɸɱɢɬɶ ɩɨɩɚɞɚɧɢɟ ɜɵɩɚɪɚ ɧɚ ɥɢɧɢɢ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱ, 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɢ ɝɥɚɜɧɵɣ ɤɨɪɩɭɫ.  

Ʉɚɱɟɫɬɜɨ ɤɨɦɩɨɧɨɜɤɢ ɝɟɧɟɪɚɥɶɧɨɝɨ ɩɥɚɧɚ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɬɚɤɢɦɢ 
ɩɨɤɚɡɚɬɟɥɹɦɢ ɤɚɤ ɭɞɟɥɶɧɚɹ ɩɥɨɳɚɞɶ ɡɚɫɬɪɨɣɤɢ ɢ ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɡɚɫɬɪɨɣɤɢ, ɤɨɬɨɪɵɣ ɞɥɹ ɫɨɜɪɟɦɟɧɧɵɯ Ɍɗɋ ɫɨɫɬɚɜɥɹɟɬ 20-30%. 

ɍɞɟɥɶɧɚɹ ɩɥɨɳɚɞɶ ɡɚɫɬɪɨɣɤɢ, 2ɦ / Ɇȼɬ , ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

ɭɞ
F

F ,
N

   (4.11) 

ɝɞɟ F– ɩɥɨɳɚɞɶ ɡɟɦɟɥɶɧɨɝɨ ɭɱɚɫɬɤɚ ɜ ɩɪɟɞɟɥɚɯ ɨɝɪɚɞɵ, ɦ; 
 N – ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɫɬɚɧɰɢɢ, ɆȼɌ. 

ɭɞ
2100000

F 5000.
420

   

Ʉɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɡɚɫɬɪɨɣɤɢ:  

ɭɞ
ɡɚɫɬ

F 5000
k 100% 100% 23,8%.

F 2100000
      (4.12) 

 
5 ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɱɚɫɬɶ 
 
Ɉɰɟɧɤɚ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɩɪɢɜɥɟɤɚɬɟɥɶɧɨɫɬɢ ɩɪɨɟɤɬɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɪɚɫɱɟɬɟ 

ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɬɟɩɥɨɜɨɣ ɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ, ɚ ɬɚɤɠɟ ɪɚɫɱɟɬ ɫɪɨɤɚ 
ɨɤɭɩɚɟɦɨɫɬɢ.  

ȼɫɟ ɡɚɬɪɚɬɵ ɪɚɫɩɪɟɞɟɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 
1. Ɂɚɬɪɚɬɵ ɧɚ ɬɨɩɥɢɜɨ: ɌɌɐ ɢ Ʉɐ – 100%; 
2. Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ: ɌɌɐ ɢ Ʉɐ – 50%, Ɍɐ ɢ ɗɐ – 45%, 

Ɉɛɳɟɫɬɚɧɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ – 5%; 
3. Ɋɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ: ɌɌɐ ɢ Ʉɐ – 35%, Ɍɐ ɢ ɗɐ – 35%, 

Ɉɛɳɟɫɬɚɧɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ – 30%; 
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4. Ɂɚɬɪɚɬɵ ɧɚ ɪɟɦɨɧɬ: ɌɌɐ ɢ Ʉɐ – 50%, Ɍɐ ɢ ɗɐ – 45%, 
Ɉɛɳɟɫɬɚɧɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ – 5%; 

5. ɉɪɨɱɢɟ ɪɚɫɯɨɞɵ: Ɉɛɳɟɫɬɚɧɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ – 100%.   

Ɂɚɬɪɚɬɵ ɩɨ ɤɚɠɞɨɣ ɫɬɚɞɢɢ ɪɚɫɩɪɟɞɟɥɹɸɬɫɹ ɧɚ ɬɟɩɥɨɜɭɸ ɢ ɷɥɟɤɬɪɢɱɟɫɤɭɸ 
ɷɧɟɪɝɢɸ ɩɨ ɮɢɡɢɱɟɫɤɨɦɭ ɦɟɬɨɞɭ, ɬ.ɟ. ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ ɪɚɫɯɨɞɭ ɬɨɩɥɢɜɚ, ɦɥɧ 
ɪɭɛ:  

ɷ/ɷ ɷ/ɷ
ɬɬɰ ɬɬɰ

ɬ ɷ

B
U U .

ȼ ȼ
 


  (5.1) 

ɬ/ɷ ɷ/ɷ
ɬɬɰ ɬɬɰ ɬɬɰU U U .    (5.2) 

Ɉɛɳɟɫɬɚɧɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɧɚ ɬɟɩɥɨɜɭɸ ɢ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ 
ɪɚɫɩɪɟɞɟɥɹɸɬɫɹ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ ɡɚɬɪɚɬɚɦ ɩɨ ɞɜɭɦ ɩɨɫɥɟɞɭɸɳɢɦ ɫɬɚɞɢɹɦ, ɦɥɧ 
ɪɭɛ:  

ɷ/ɷ ɷ/ɷ
ɷ/ɷ ɬɬɰ ɬɰ
ɨɛɳ ɨɛɳ

ɬɬɰ ɬɰ

U U
U U .

U U


 


  (5.3) 

ɬ/ɷ ɷ/ɷ
ɨɛɳ ɨɛɳ ɨɛɳU U U .    (5.4) 

Ɋɚɫɱɟɬ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɟɞɢɧɢɰɵ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ, ɪɭɛ/ɤȼɬ∙ ˚: 
ɷ/ɷ ɬ/ɷ ɷ/ɷ
ɬɬɰ ɬɬɰ ɨɛɳ

ɷ/ɷ
ɨɬɩ

U U U
S .

W

 
   (5.5) 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɟɞɢɧɢɰɵ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ, ɪɭɛ/Ƚɤɚɥ: 

ɬ/ɷ ɬ/ɷ
ɬɬɰ ɨɛɳ

ɬ/ɷ
ɨɬɩ

U U
S .

Q


   (5.6) 

Ɍɚɛɥɢɰɚ 12 – Ʉɚɥɶɤɭɥɹɰɢɹ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɢ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ 
(ɪɟɤɨɦɟɧɞɭɟɦɵɣ ɜɚɪɢɚɧɬ Ɍ-116/125-130) 

ɋɬɚɞɢɹ 
ɩɪɨɢɡɜɨɞɫɬɜɚ 

ɗɥɟɦɟɧɬɵ ɡɚɬɪɚɬ, ɦɥɧ ɪɭɛ 
ȼɫɟɝɨ 
ɡɚɬɪɚɬ, 

ɦɥɧ 
ɪɭɛ 

ȼ ɬɨɦ ɱɢɫɥɟ, ɦɥɧ 
ɪɭɛ. 

˕ܷ ˃ܷˏ ˕ܷ˓ зܷ/˒ ܷ˒˓ ɷ/ɷ ɬ/ɷ 

ɌɌɐ ɢ Ʉɐ 2300,3 714,15 142,83 216,16  3373,39 1780,96 1592,4 

Ɍɐ ɢ ɗɐ  642,73 128,55 216,16  987,44 987,44  
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 12 

Ɉɛɳɟɫɬɚɧɰɢɨɧ
ɧɵɟ ɪɚɫɯɨɞɵ 

 71,41 14,28 185,28 699,47 970,45 616,07 354,38 

ȼɫɟɝɨ ɩɨ Ɍɗɐ 2300,3 1428,3 285,66 617,61 699,47 5331,27 3384,47 1946,8 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɟɞɢɧɢɰɵ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɤɨɩ./ɤȼɬ ɱ 

1,092 
  

ȿɞɢɧɢɰɵ ɬɟɩɥɨɷɧɟɪɝɢɢ, ɪɭɛ./Ƚɤɚɥ 608,64   

Ɍɚɛɥɢɰɚ 13 – Ʉɚɥɶɤɭɥɹɰɢɢ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɢ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ 
(ɫɨɩɨɫɬɚɜɥɹɟɦɵɣ ɜɚɪɢɚɧɬ Ɍ-110/120-130) 

ɋɬɚɞɢɹ 
ɩɪɨɢɡɜɨɞɫɬɜɚ 

ɗɥɟɦɟɧɬɵ ɡɚɬɪɚɬ, ɦɥɧ ɪɭɛ 
ȼɫɟɝɨ 
ɡɚɬɪɚɬ, 

ɦɥɧ ɪɭɛ 

ȼ ɬɨɦ ɱɢɫɥɟ, ɦɥɧ 
ɪɭɛ. 

˕ܷ ˃ܷˏ ˕ܷ˓ зܷ/˒ ˒ܷ˓ ɷ/ɷ ɬ/ɷ 

ɌɌɐ ɢ Ʉɐ 2237,21 707,11 141,42 216,16  3301,9 1699,46 1602,44 

Ɍɐ ɢ ɗɐ  636,4 127,28 216,16  979,84 979,84  

Ɉɛɳɟɫɬɚɧɰɢɨɧɧ
ɵɟ ɪɚɫɯɨɞɵ 

 70,71 14,14 185,28 694,4 964,53 603,56 360,98 

ȼɫɟɝɨ ɩɨ Ɍɗɐ 2237,21 1414,21 282,84 617,61 694,4 5246,27 3282,85 1963,42 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɟɞɢɧɢɰɵ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, 
ɤɨɩ./ɤȼɬ×ɱ 

1,12   

ȿɞɢɧɢɰɵ ɬɟɩɥɨɷɧɟɪɝɢɢ, ɪɭɛ./Ƚɤɚɥ 613,83   

 
ȿɠɟɝɨɞɧɵɣ ɩɨɬɨɤ ɩɥɚɬɟɠɟɣ ɜ t – ɬɨɦ ɝɨɞɭ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ: 

k ɷ/ɷ ɷ ɨɬɩ ɬ/ɷ ɬ ɨɬɩ ɚɦ n

1
IC ((Ɍ S ) W (Ɍ S ) Q U ) ) K,

(1 0,1)
        


 (5.7) 

ɝɞɟ  ɷ/ɷɌ – ɬɚɪɢɮ ɧɚ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ, ɪɭɛ/ɤȼɬɱ; 
 ɷS – ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ, ɪɭɛ/ɤȼɬɱ (ɫɦ. ɬɚɛɥɢɰɭ 12); 
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 ɨɬɩW – ɝɨɞɨɜɨɣ ɨɬɩɭɫɤ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ, ɤȼɬɱ/ɝɨɞ; 
 ɬ/ɷɌ – ɬɚɪɢɮ ɧɚ ɬɟɩɥɨɜɭɸ ɷɧɟɪɝɢɸ, ɪɭɛ/Ƚɤɚɥ; 
 ɬS – ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ, ɪɭɛ/Ƚɤɚɥ (ɫɦ. ɬɚɛɥɢɰɭ 12); 
 ɨɬɩQ – ɝɨɞɨɜɨɣ ɨɬɩɭɫɤ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ, Ƚɤɚɥ/ɝɨɞ; 
 ɚɦU – ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ, ɦɥɧ ɪɭɛ (ɫɦ. ɬɚɛɥɢɰɭ 12); 
 K – ɫɬɨɢɦɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɫɬɚɧɰɢɢ, ɦɥɧ ɪɭɛ; 
 n– ɬɟɤɭɳɢɣ ɝɨɞ. 

ɑɢɫɬɵɣ ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɨɯɨɞ: 

15
k k

k n
t 1

P IC
NPV ,

(1 r) (1 r)

 
     (5.8) 

ɝɞɟ  kIC  – ɟɠɟɝɨɞɧɵɣ ɩɨɬɨɤ ɩɥɚɬɟɠɟɣ (ɫɦ. ɮɨɪɦɭɥɭ 5.7); 
 kP –  ɩɪɨɝɧɨɡɧɨɟ ɡɧɚɱɟɧɢɟ ɞɟɧɟɠɧɨɝɨ ɩɨɬɨɤɚ ɧɚ k – ɬɨɦ ɲɚɝɟ ɪɚɫɱɟɬɚ; 

 k– ɝɨɞ; 
Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɢɧɞɟɤɫ ɞɨɯɨɞɧɨɫɬɢ: 

0
n

NPV
DPI 1.

IC
(1 r)

 
 
  


  (5.9) 

ȼɧɭɬɪɟɧɧɹɹ ɧɨɪɦɚ ɞɨɯɨɞɧɨɫɬɢ: 

1
1 2 1

1 2

f (r )
IRR r (r r ).

f (r ) f (r )
   


   (5.10) 

ɉɪɨɫɬɨɣ ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ: 

1157,87
PP 6 12 6

3440,6
    ɥɟɬ ɢ 4ɦɟɫɹɰɚ.  (5.11) 

Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ: 

480
DPP 10 12 10

1365,3
    ɥɟɬ ɢ 4ɦɟɫɹɰɚ. (5.12) 

Ɋɟɡɭɥɶɬɚɬɵ ɩɨɤɚɡɚɬɟɥɟɣ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɫɬɚɧɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 14. 
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Ɍɚɛɥɢɰɚ 14 – Ɋɟɡɭɥɶɬɚɬɵ ɩɨɤɚɡɚɬɟɥɟɣ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɫɬɚɧɰɢɢ  

      ɉɨɤɚɡɚɬɟɥɢ 
Ɋɚɫɱɟɬɧɵɣ ɩɟɪɢɨɞ 
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɨɟɤɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ⱥɪɬɟɦɨɜɫɤɨɣ Ɍɗɐ-2 ɹɜɥɹɟɬɫɹ 
ɷɮɮɟɤɬɢɜɧɵɦ, ɬɚɤ ɤɚɤ NPV = 4798,4> 0, ɞɨɯɨɞɧɵɦ, ɬɚɤ ɤɚɤ DPI = 1,22 >1, ɩɪɨɫɬɨɣ 
ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɫɨɫɬɚɜɢɥ 6 ɥɟɬ ɢ 10 ɦɟɫɹɰɚ, ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɫɪɨɤ 
ɨɤɭɩɚɟɦɨɫɬɢ – 10 ɥɟɬ ɢ 4 ɦɟɫɹɰɚ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɨɟɤɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɦɨɠɧɨ 
ɪɟɤɨɦɟɧɞɨɜɚɬɶ ɤ ɪɟɚɥɢɡɚɰɢɢ.  
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ɁȺɄɅɘɑȿɇɂȿ 

ȼ ɞɚɧɧɨɣ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɟ ɛɵɥ ɪɚɡɪɚɛɨɬɚɧ ɩɪɨɟɤɬ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ɍɗɐ-2 ɞɥɹ ɝ. Ⱥɪɬɟɦɚ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɦɨɳɧɨɫɬɶɸ 420 Ɇȼɬ, 
ɦɚɤɫɢɦɚɥɶɧɨɣ ɨɬɨɩɢɬɟɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ 1200 Ɇȼɬ. ɉɪɨɟɤɬɢɪɭɟɦɚɹ Ɍɗɐ 
ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɨɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɫɨɫɬɨɹɳɟɟ ɢɡ ɱɟɬɵɪёɯ ɤɨɬɟɥɶɧɵɯ 
ɚɝɪɟɝɚɬɨɜ Ɍɉȿ-430 ɢ ɱɟɬɵɪёɯ ɬɭɪɛɨɚɝɪɟɝɚɬɨɜ Ɍ-116/125-130, ɢɫɩɨɥɶɡɭɟɦɨɟ 
ɬɨɩɥɢɜɨ – ɤɚɦɟɧɧɵɣ ɭɝɨɥɶ ɉɚɪɬɢɡɚɧɫɤɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹ.  

Ⱦɚɧɧɚɹ ɪɚɛɨɬɚ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɭɤɪɭɩɧɟɧɧɵɣ ɪɚɫɱɟɬ ɤɨɬɟɥɶɧɨɝɨ ɚɝɪɟɝɚɬɚ 
Ɍɉȿ-430: ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɪɚɜɟɧ 17,87ɤɝ/ɫ, ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ 
ɞɟɣɫɬɜɢɹ ɫɨɫɬɚɜɢɥ 93,83%. Ȼɵɥ ɩɪɨɜɟɞɟɧ ɪɚɫɱɟɬ ɩɪɢɧɰɢɩɢɚɥɶɧɨɣ ɬɟɩɥɨɜɨɣ 
ɫɯɟɦɵ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɤɨɬɨɪɨɣ ɩɨɝɪɟɲɧɨɫɬɶ ɩɪɨɜɟɪɤɢ ɧɚ ɦɨɳɧɨɫɬɶ ɫɨɫɬɚɜɢɥɚ 
0,0002%.  Ɋɚɫɫɱɢɬɚɧɵ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ: ɭɞɟɥɶɧɵɟ ɪɚɫɯɨɞɵ 
ɭɫɥɨɜɧɨɝɨ ɬɨɩɥɢɜɚ ɧɚ ɨɬɩɭɫɤ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɬɟɩɥɚ ɫɨɫɬɚɜɢɥɢ 0,189ɤɝ/ɤȼɬ∙ɱ ɢ 
41,2 ɤɝ/ȽȾɠ; Ɋɚɫɫɱɢɬɚɧɨ ɢ ɜɵɛɪɚɧɨ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: 
ɪɟɝɟɧɟɪɚɬɢɜɧɵɟ ɩɨɞɨɝɪɟɜɚɬɟɥɢ,  ɞɟɚɷɪɚɬɨɪ ɬɢɩɚ Ⱦɋɉ-500,  ɫɟɬɟɜɵɟ 
ɩɨɞɨɝɪɟɜɚɬɟɥɢ ɉɋȽ-2300-3-8 II  ɢ ɉɋȽ-2300-2-8 I, ɩɢɬɚɬɟɥɶɧɵɣ ɧɚɫɨɫ ɦɚɪɤɢ ɉɗ-
720/200, ɤɨɧɞɟɧɫɚɬɧɵɟ ɧɚɫɨɫɵ ɦɚɪɤɢ 12Ʉɫȼ-9ɯ4, ɰɢɪɤɭɥɹɰɢɨɧɧɵɟ ɧɚɫɨɫɵ ɦɚɪɤɢ 
Ɉɉ5-145, ɫɟɬɟɜɵɟ ɧɚɫɨɫɵ: ɩɟɪɜɚɹ ɫɬɭɩɟɧɶ ɋɗ-3200-100, ɜɬɨɪɚɹ – ɋɗ-2000-160. ȼ 
ɤɚɱɟɫɬɜɟ ɞɭɬɶɟɜɵɯ ɜɟɧɬɢɥɹɬɨɪɨɜ ɢ ɞɵɦɨɫɨɫɨɜ ɜɵɛɪɚɧɵ ȼȾɈȾ-31,5 ɢ ȾɈȾ-31,5 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. Ɍɚɤɠɟ ɛɵɥɢ ɜɵɛɪɚɧɵ ɩɢɤɨɜɵɟ ɜɨɞɨɝɪɟɣɧɵɟ ɤɨɬɥɵ ɄȼɌɄ-100 
ɬɟɩɥɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 116,3 Ɇȼɬ.  

  Ȼɵɥ ɩɪɨɜɟɞɟɧ ɪɚɫɱɟɬ ɡɨɥɨɭɥɚɜɥɢɜɚɧɢɹ ɢ ɲɥɚɤɨɭɞɚɥɟɧɢɹ ɫ ɰɟɥɶɸ 
ɨɩɪɟɞɟɥɟɧɢɹ ɜɵɛɪɨɫɨɜ ɢ ɜɵɛɨɪɚ ɷɥɟɤɬɪɨɮɢɥɶɬɪɨɜ ɗȽȺ2-56-12-6-3 ɢ ɛɚɬɚɪɟɣɧɵɯ 
ɰɢɤɥɨɧɨɜ, ɬɚɤɠɟ ɛɵɥɚ ɪɚɫɫɱɢɬɚɧɚ ɢ ɜɵɛɪɚɧɚ ɞɵɦɨɜɚɹ ɬɪɭɛɚ ɜɵɫɨɬɨɣ 180 ɦɟɬɪɨɜ. 
Ⱦɥɹ ɩɢɤɨɜɵɯ ɜɨɞɨɝɪɟɣɧɵɯ ɤɨɬɥɨɜ ɜɵɫɨɬɚ ɬɪɭɛɵ ɫɨɫɬɚɜɢɥɚ 80 ɦɟɬɪɨɜ.  Ȼɵɥɢ 
ɨɩɪɟɞɟɥɟɧɵ ɤɨɧɰɟɧɬɪɚɰɢɢ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ – ɬɜɟɪɞɵɟ ɱɚɫɬɢɰɵ, ɨɤɫɢɞɵ ɫɟɪɵ ɢ 
ɚɡɨɬɚ, ɞɥɹ ɩɢɤɨɜɵɯ ɜɨɞɨɝɪɟɣɧɵɯ ɤɨɬɥɨɜ ɬɚɤɠɟ ɛɵɥɢ ɪɚɫɫɱɢɬɚɧɵ ɜɵɛɪɨɫɵ 
ɨɤɫɢɞɨɜ ɭɝɥɟɪɨɞɚ. Ⱦɚɥɟɟ ɛɵɥ ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɫ ɰɟɥɶɸ ɫɪɚɜɧɟɧɢɹ ɜɵɛɪɨɫɨɜ 
ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɢ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɨɣ ɤɨɧɰɟɧɬɪɚɰɢɟɣ. ȼɵɛɪɨɫɵ ɜɪɟɞɧɵɯ 
ɜɟɳɟɫɬɜ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ɍɗɋ ɩɨɥɧɨɫɬɶɸ ɭɞɨɜɥɟɬɜɨɪɹɸɬ ɧɨɪɦɚɬɢɜɧɵɦ 
ɡɧɚɱɟɧɢɹɦ. 

Ɍɚɤɠɟ ɞɢɩɥɨɦɧɚɹ ɪɚɛɨɬɚ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɪɚɡɪɚɛɨɬɤɭ ɢ ɜɵɛɨɪ ɫɯɟɦɵ 
ɬɟɯɧɢɱɟɫɤɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ – ɫɭɦɦɚɪɧɵɣ ɨɛɴɟɦ ɜɨɞɵ ɧɚ ɫɬɚɧɰɢɸ ɫɨɫɬɚɜɢɥ 
67648 ˏଷ/ɱ, ɜɵɛɪɚɧɵ ɛɚɲɟɧɧɵɟ ɝɪɚɞɢɪɧɢ ɬɢɩɚ ȻȽ-2600-72. ȼ ɤɚɱɟɫɬɜɟ 
ɜɨɞɨɩɨɞɝɨɬɨɜɢɬɟɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ ɜɵɛɪɚɧɨ ɞɜɭɯɫɬɭɩɟɧɱɚɬɨɟ ɝɥɭɛɨɤɨɟ 
ɯɢɦɢɱɟɫɤɨɟ ɨɛɟɫɫɨɥɢɜɚɧɢɟ. 

ȼ ɯɨɞɟ ɪɚɫɱɟɬɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɬɨɩɥɢɜɧɨɝɨ ɯɨɡɹɣɫɬɜɚ ɛɵɥɢ ɜɵɛɪɚɧɵ: 
ɪɚɡɝɪɭɡɨɱɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɛɨɤɨɜɨɝɨ ɬɢɩɚ, ɞɪɨɛɢɥɤɢ ɬɢɩɚ ȾɆɇ 21ɯ18,5 ɢ ȾȾɁ – 
500 – 6, ɫɢɫɬɟɦɚ ɩɵɥɟɩɪɢɝɨɬɨɜɥɟɧɢɹ ɡɚɦɤɧɭɬɚɹ ɫ ɩɪɹɦɵɦ ɜɞɭɜɚɧɢɟɦ ɢ 
ɝɚɡɨɜɨɡɞɭɲɧɨɣ ɫɭɲɤɨɣ, ɜ ɤɚɱɟɫɬɜɟ ɦɟɥɶɧɢɰ ɜɵɛɪɚɧɵ ɦɨɥɨɬɤɨɜɵɟ ɦɟɥɶɧɢɰɵ 
ɆɆȺ 1500/1190/735. 
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Ȼɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ ɜɵɞɚɱɢ ɦɨɳɧɨɫɬɢ, ɝɟɧɟɪɚɥɶɧɵɣ 
ɩɥɚɧ ɢ ɤɨɦɩɨɧɨɜɤɚ ɝɥɚɜɧɨɝɨ ɤɨɪɩɭɫɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ.  

Ɉɰɟɧɤɚ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɩɪɢɜɥɟɤɚɬɟɥɶɧɨɫɬɢ ɩɪɨɟɤɬɚ ɡɚɤɥɸɱɚɥɚɫɶ ɜ ɪɚɫɱɟɬɟ 
ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɬɟɩɥɨɜɨɣ ɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ, ɚ ɬɚɤɠɟ ɪɚɫɱɟɬ ɫɪɨɤɚ 
ɨɤɭɩɚɟɦɨɫɬɢ. ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɫɨɫɬɚɜɢɥɚ 1,092 ɤɨɩ./ɤȼɬ
ɱ, ɬɟɩɥɨɜɨɣ – 608,64ɪɭɛ/Ƚɤɚɥ. ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɫɨɫɬɚɜɢɥ 10 ɥɟɬ ɢ 4 ɦɟɫɹɰɚ.  
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