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ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 
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ɩɨɞɩɢɫɶ  ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
 

«       »                             2020ɝ. 
 

ȻȺɄȺɅȺȼɊɋɄȺə ɊȺȻɈɌȺ 
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ɋɬɭɞɟɧɬɭ Ɇɟɠɨɜɭ Ⱥɥɟɤɫɚɧɞɪɭ ȼɥɚɞɢɦɢɪɨɜɢɱɭ 
 ɮɚɦɢɥɢɹ, ɢɦɹ, ɨɬɱɟɫɬɜɨ 

Ƚɪɭɩɩɵ Ɏɗ16 ‒ 02Ȼ ɇɚɩɪɚɜɥɟɧɢɟ (ɫɩɟɰɢɚɥɶɧɨɫɬɶ) 13.03.01 
 ɧɨɦɟɪ ɝɪɭɩɩɵ  ɤɨɞ 

Ɍɟɩɥɨɷɧɟɪɝɟɬɢɤɚ ɢ ɬɟɩɥɨɬɟɯɧɢɤɚ 
ɧɚɢɦɟɧɨɜɚɧɢɟ 

Ɍɟɦɚ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɉɪɨɟɤɬ ɪɚɫɲɢɪɟɧɢɹ 
Ɇɢɧɭɫɢɧɫɤɨɣ ɌɗЦ 
ɍɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ ɩɨ ɭɧɢɜɟɪɫɢɬɟɬɭ № 746/ɫ ɨɬ 27 ɹɧɜɚɪɹ 2020 ɝ 
Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ ɂ.Ⱥ. ɂɜɚɧɨɜ, ɞɨɰɟɧɬ, ɤɚɧɞ. ɬɟɯɧ. ɧɚɭɤ, ɤɚɮɟɞɪɚ Ɍɗɋ 
 ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ, ɞɨɥɠɧɨɫɬɶ, ɭɱёɧɚɹ ɫɬɟɩɟɧɶ ɢ ɦɟɫɬɨ ɪɚɛɨɬɵ 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ȼɄɊ Ɉɛɴɟɤɬ ɪɚɫɲɢɪɟɧɢɹ – Ɇɢɧɭɫɢɧɫɤɚɹ ɌɗЦ; ɪɚɣɨɧ 
ɪɚɡɦɟɳɟɧɢɹ ‒ ɝ. Ɇɢɧɭɫɢɧɫɤ; ɬɨɩɥɢɜɨ – Ȼɨɪɨɞɢɧɫɤɢɣ ɛɭɪɵɣ ɭɝɨɥɶ; ɬɟɩɥɨɜɚɹ  
ɧɚɝɪɭɡɤɚ 175 Ƚɤɚɥ/ɱ; ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɧɚɝɪɭɡɤɚ – 110 Ɇȼɬ 
ɉɟɪɟɱɟɧɶ ɪɚɡɞɟɥɨɜ ȼɄɊ Ɉɛɨɫɧɨɜɚɧɢɟ ɪɚɫɲɢɪɟɧɢɹ ɫɬɚɧɰɢɢ. Ɋɚɫɱɟɬ  
ɩɪɢɧɰɢɩɢɚɥɶɧɨɣ ɬɟɩɥɨɜɨɣ ɫɯɟɦɵ. ȼɵɛɨɪ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɬɨɩɥɢɜɧɨɝɨ ɯɨɡɹɣɫɬɜɚ. Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. Ɉɛɳɚɹ  
ɱɚɫɬɶ. ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɱɚɫɬɶ. 
ɉɟɪɟɱɟɧɶ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ  
Ʌɢɫɬ 1. ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɬɟɩɥɨɜɚɹ ɫɯɟɦɚ ɛɥɨɤɚ Ɍ-110/120-130-5Ɇ 
Ʌɢɫɬ 2. Ƚɟɧɟɪɚɥɶɧɵɣ ɩɥɚɧ ɫɬɚɧɰɢɢ 
Ʌɢɫɬ 3. Ɋɚɡɪɟɡ ɝɥɚɜɧɨɝɨ ɤɨɪɩɭɫɚ 
Ʌɢɫɬ 4. ɋɯɟɦɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ 
 

Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ    ɂ.Ⱥ. ɂɜɚɧɨɜ 
  ɩɨɞɩɢɫɶ  ɢɧɢɰɢɚɥɵ ɢ ɮɚɦɢɥɢɹ 

Ɂɚɞɚɧɢɹ ɩɪɢɧɹɥ ɤ 
ɢɫɩɨɥɧɟɧɢɸ 

   
Ⱥ.ȼ. Ɇɟɠɨɜ 

  ɩɨɞɩɢɫɶ  ɢɧɢɰɢɚɥɵ ɢ ɮɚɦɢɥɢɹ 

     

 «21     ɦɚɹ 2020 ɝ. 
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ɊȿɎȿɊȺɌ 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɧɚ ɬɟɦɭ «ɉɪɨɟɤɬ ɪɚɫɲɢɪɟɧɢɹ 
Ɇɢɧɭɫɢɧɫɤɨɣ Ɍɗɐ» ɫɨɞɟɪɠɢɬ 75 ɫɬɪɚɧɢɰ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 10 
ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɚ ɢ 4 ɥɢɫɬɚ ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ. 

ɌȿɉɅɈȼȺə ɋɏȿɆȺ, ɌȿɉɅɈȼȺə ɇȺȽɊɍɁɄȺ, ɌɍɊȻɈȺȽɊȿȽȺɌ, 
ɍȽɈɅɖ, ȼɋɉɈɆɈȽȺɌȿɅɖɇɈȿ ɈȻɈɊɍȾɈȼȺɇɂȿ, ɋɌȺɇɐɂə, ɈɏɊȺɇȺ 
ɈɄɊɍɀȺɘɓȿɃ ɋɊȿȾɕ. 

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɩɪɟɞɫɬɚɜɥɟɧ ɩɪɨɟɤɬ ɪɚɫɲɢɪɟɧɢɹ Ɇɢɧɭɫɢɧɫɤɨɣ Ɍɗɐ. 
ɐɟɥɶɸ ɪɚɫɲɢɪɟɧɢɹ Ɇɢɧɭɫɢɧɫɤɨɣ Ɍɗɐ ɹɜɥɹɟɬɫɹ ɩɨɤɪɵɬɢɟ 

ɩɪɟɞɩɨɥɚɝɚɟɦɨɝɨ ɞɟɮɢɰɢɬɚ ɬɟɩɥɨɜɨɣ ɦɨɳɧɨɫɬɢ, ɚ ɬɚɤɠɟ ɜɨɡɦɨɠɧɨɫɬɶ ɩɟɪɟɜɨɞɚ 
ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ ɩɟɱɧɨɝɨ ɨɬɨɩɥɟɧɢɹ ɱɚɫɬɧɨɝɨ ɫɟɤɬɨɪɚ ɧɚ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɟ 
ɬɟɩɥɨɫɧɚɛɠɟɧɢɟ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱɟɬɨɜ ɨɩɪɟɞɟɥёɧ ɨɩɬɢɦɚɥɶɧɵɣ ɢ ɜɵɝɨɞɧɵɣ 
ɜɚɪɢɚɧɬ ɪɚɫɲɢɪɟɧɢɹ Ɇɢɧɭɫɢɧɫɤɨɣ Ɍɗɐ.  

ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɩɨɤɚɡɚɥɢ ɬɟɯɧɢɱɟɫɤɭɸ ɢ ɷɤɨɧɨɦɢɱɟɫɤɭɸ 
ɩɪɢɜɥɟɤɚɬɟɥɶɧɨɫɬɶ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɜɚɪɢɚɧɬɚ ɩɪɨɟɤɬɚ ɪɚɫɲɢɪɟɧɢɹ.  

Ɋɚɛɨɬɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜɜɟɞɟɧɢɟɦ, 7 ɪɚɡɞɟɥɚɦɢ ɢ ɡɚɤɥɸɱɟɧɢɟɦ, ɩɪɢɜɟɞɟɧ 
ɫɩɢɫɨɤ ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ. 
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ȼȼȿȾȿɇɂȿ 
 

ɗɧɟɪɝɟɬɢɤɚ – ɫɟɤɬɨɪ ɷɤɨɧɨɦɢɤɢ, ɨɯɜɚɬɵɜɚɸɳɢɣ ɫɥɨɠɧɭɸ ɫɨɜɨɤɭɩɧɨɫɬɶ 
ɩɪɨɰɟɫɫɨɜ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɢ ɩɟɪɟɞɚɱɢ ɷɧɟɪɝɢɢ ɨɬ ɢɫɬɨɱɧɢɤɨɜ ɩɪɢɪɨɞɧɵɯ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ, ɞɨ ɩɪɢɟɦɧɢɤɨɜ ɷɧɟɪɝɢɢ ɜɤɥɸɱɢɬɟɥɶɧɨ ɢ ɩɪɟɞɫɬɚɜɥɹɟɬ 
ɫɨɛɨɣ ɫɥɨɠɧɵɣ ɪɚɡɜɢɜɚɸɳɢɣɫɹ ɨɛɴɟɤɬ, ɢɫɫɥɟɞɨɜɚɧɢɟ ɤɨɬɨɪɨɝɨ ɜɨɡɦɨɠɧɨ ɬɨɥɶɤɨ 
ɧɚ ɨɫɧɨɜɟ ɫɢɫɬɟɦɧɨɝɨ ɩɨɞɯɨɞɚ.  

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɨɫɧɨɜɧɚɹ ɱɚɫɬɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜɵɪɚɛɚɬɵɜɚɟɬɫɹ ɧɚ 
ɬɟɩɥɨɜɵɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɹɯ. Ɉɫɧɨɜɧɵɦ ɬɢɩɨɦ ɬɟɩɥɨɜɨɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ 
ɫɬɚɧɰɢɢ ɧɚ ɨɪɝɚɧɢɱɟɫɤɨɦ ɬɨɩɥɢɜɟ ɹɜɥɹɸɬɫɹ ɩɚɪɨɬɭɪɛɢɧɧɵɟ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, 
ɤɨɬɨɪɵɟ ɞɟɥɹɬɫɹ ɧɚ ɤɨɧɞɟɧɫɚɰɢɨɧɧɵɟ (Ʉɗɋ), ɜɵɪɚɛɚɬɵɜɚɸɳɢɟ 
ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɬɨɥɶɤɨ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ, ɢ ɬɟɩɥɨɷɥɟɤɬɪɨɰɟɧɬɪɚɥɢ 
(Ɍɗɐ), ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɜɵɪɚɛɨɬɤɢ ɬɟɩɥɨɜɨɣ ɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ.  

ɐɟɧɬɪɚɥɢɡɨɜɚɧɧɨɟ ɫɧɚɛɠɟɧɢɟ ɬɟɩɥɨɦ ɤɪɭɩɧɵɯ ɝɨɪɨɞɨɜ ɢ ɩɨɫɟɥɤɨɜ ɜ ɜɢɞɟ 
ɝɨɪɹɱɟɣ ɜɨɞɵ ɢ ɩɚɪɚ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ ɡɧɚɱɢɬɟɥɶɧɨ ɩɨɜɵɲɚɟɬ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɷɧɟɪɝɢɢ ɫɠɢɝɚɟɦɨɝɨ ɬɨɩɥɢɜɚ ɢ ɭɥɭɱɲɚɟɬ ɫɨɫɬɨɹɧɢɟ ɜɨɡɞɭɲɧɨɝɨ 
ɛɚɫɫɟɣɧɚ ɜ ɡɨɧɟ ɝɨɪɨɞɨɜ.  

ȼ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɪɚɫɲɢɪɟɧɢɹ 
Ɇɢɧɭɫɢɧɫɤɨɣ Ɍɗɐ ɭɫɬɚɧɨɜɤɨɣ ɫɨɜɪɟɦɟɧɧɨɣ ɬɭɪɛɢɧɵ Ɍ-110/120-130-5Ɇ, 
ɩɨɡɜɨɥɹɸɳɟɣ ɩɟɪɟɜɟɫɬɢ ɢɧɞɢɜɢɞɭɚɥɶɧɨɟ ɩɟɱɧɨɟ ɨɬɨɩɥɟɧɢɟ ɱɚɫɬɧɨɝɨ ɫɟɤɬɨɪɚ ɧɚ 
ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɟ ɬɟɩɥɨɫɧɚɛɠɟɧɢɟ.  
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1 ɋɭɳɟɫɬɜɭɸɳɟɟ ɩɨɥɨɠɟɧɢɟ ɜ ɝ. Ɇɢɧɭɫɢɧɫɤ 
 

ȼ ɦɭɧɢɰɢɩɚɥɶɧɨɟ ɨɛɪɚɡɨɜɚɧɢɟ ɝɨɪɨɞ Ɇɢɧɭɫɢɧɫɤ ɜɤɥɸɱɟɧɨ: ɝ. Ɇɢɧɭɫɢɧɫɤ 
ɢ ɩɨɫɟɥɨɤ Ɂɟɥɟɧɵɣ Ȼɨɪ. 

Ɇɢɧɭɫɢɧɫɤ ɹɜɥɹɟɬɫɹ ɰɟɧɬɪɚɥɶɧɵɦ ɝɨɪɨɞɨɦ ɸɠɧɵɯ ɪɚɣɨɧɨɜ 
Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ. 

Ɉɫɧɨɜɭ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɤɚɪɤɚɫɚ ɸɠɧɨɝɨ ɦɚɤɪɨɪɚɣɨɧɚ ɫɨɫɬɚɜɥɹɸɬ 
ɲɢɪɨɬɧɵɣ (ɠɟɥɟɡɧɚɹ ɞɨɪɨɝɚ Ⱥɛɚɤɚɧ-Ɍɚɣɲɟɬ) ɢ ɦɟɪɢɞɢɨɧɚɥɶɧɵɣ (Ɇ-54-
Ʉɪɚɫɧɨɹɪɫɤ-Ⱥɛɚɤɚɧ-Ʉɵɡɵɥ) ɬɪɚɧɫɩɨɪɬɧɵɟ ɤɨɪɢɞɨɪɵ. ɉɟɪɟɫɟɱɟɧɢɟ ɷɬɢɯ ɨɫɟɣ 
ɨɛɪɚɡɭɟɬ ɨɞɢɧ ɢɡ ɜɚɠɧɟɣɲɢɯ ɭɡɥɨɜ ɩɥɚɧɢɪɨɜɨɱɧɨɣ ɫɬɪɭɤɬɭɪɵ ɤɪɚɹ ɝ. 
Ɇɢɧɭɫɢɧɫɤ. 

Ɇɢɧɭɫɢɧɫɤ – ɨɞɢɧ ɢɡ ɫɬɚɪɢɧɧɵɯ ɝɨɪɨɞɨɜ ɸɠɧɨɣ ɋɢɛɢɪɢ, ɪɚɫɩɨɥɨɠɟɧ ɨɧ ɜ 
ɩɪɚɜɨɛɟɪɟɠɶɟ ȿɧɢɫɟɹ ɜ ɰɟɧɬɪɟ ɨɛɲɢɪɧɨɣ ɥɟɫɨɫɬɟɩɧɨɣ Ɇɢɧɭɫɢɧɫɤɨɣ ɤɨɬɥɨɜɢɧɵ, 
ɨɤɪɭɠɟɧɧɨɣ ɫɨ ɜɫɟɯ ɫɬɨɪɨɧ ɝɨɪɚɦɢ. Ʌɚɧɞɲɚɮɬ Ɇɢɧɭɫɢɧɫɤɚ ɢ ɟɝɨ ɨɤɪɟɫɬɧɨɫɬɟɣ 
ɪɚɜɧɢɧɧɵɣ. ȿɧɢɫɟɣɫɤɚɹ ɩɪɨɬɨɤɚ, ɩɟɪɟɫɟɤɚɹ ɝɨɪɨɞ, ɩɪɢɞɚɟɬ ɟɦɭ ɨɫɨɛɟɧɧɭɸ 
ɨɬɥɢɱɢɬɟɥɶɧɭɸ ɤɪɚɫɨɬɭ ɢ ɞɟɥɢɬ ɟɝɨ ɧɚ ɞɜɟ ɱɚɫɬɢ - ɫɬɚɪɭɸ, ɫɨɯɪɚɧɢɜɲɭɸ ɱɟɪɬɵ 
ɫɢɛɢɪɫɤɨɝɨ ɝɨɪɨɞɚ 19 ɜɟɤɚ, ɢ ɧɨɜɭɸ, ɝɞɟ ɜɨɡɜɟɞɟɧɵ ɫɨɜɪɟɦɟɧɧɵɟ ɦɧɨɝɨɷɬɚɠɧɵɟ 
ɦɢɤɪɨɪɚɣɨɧɵ. 

ɉɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɚɝɪɚɪɧɚɹ ɫɩɟɰɢɚɥɢɡɚɰɢɹ ɨɩɪɟɞɟɥɹɟɬ ɢ ɨɬɧɨɫɢɬɟɥɶɧɨɟ 
ɷɤɨɥɨɝɢɱɟɫɤɨɟ ɛɥɚɝɨɩɨɥɭɱɢɟ ɸɝɚ ɤɪɚɹ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɰɟɧɬɪɚɥɶɧɨɣ ɝɪɭɩɩɨɣ 
ɬɟɪɪɢɬɨɪɢɣ ɤɪɚɹ. ȼ ɫɢɥɭ ɨɫɨɛɟɧɧɨɫɬɟɣ ɝɟɨɦɨɪɮɨɥɨɝɢɱɟɫɤɨɝɨ ɫɬɪɨɟɧɢɹ 
ɬɟɪɪɢɬɨɪɢɢ, ɫɥɨɠɧɵɯ ɭɫɥɨɜɢɣ ɞɥɹ ɪɚɫɫɟɢɜɚɧɢɹ ɜɵɛɪɨɫɨɜ ɚɬɦɨɫɮɟɪɭ (ɜɜɢɞɭ 
ɧɚɥɢɱɢɹ ɦɚɥɨɩɪɨɜɟɬɪɢɜɚɟɦɵɯ ɤɨɬɥɨɜɢɧ), ɪɚɡɦɟɳɟɧɢɟ ɩɪɨɦɵɲɥɟɧɧɵɯ ɨɛɴɟɤɬɨɜ 
ɬɪɟɛɭɟɬ ɫɟɪɶɟɡɧɨɣ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɷɤɫɩɟɪɬɢɡɵ. Ɇɢɧɭɫɢɧɫɤ ɪɚɫɩɨɥɨɠɟɧ ɜ ɰɟɧɬɪɟ 
Ɇɢɧɭɫɢɧɫɤɨɣ ɤɨɬɥɨɜɢɧɵ, ɪɚɡɦɟɳɟɧɢɟ ɡɞɟɫɶ ɩɪɟɞɩɪɢɹɬɢɣ, ɞɚɸɳɢɯ ɜɪɟɞɧɵɟ 
ɜɵɛɪɨɫɵ ɧɟ ɞɨɩɭɫɬɢɦɨ. ɉɟɪɫɩɟɤɬɢɜɚ ɪɚɡɜɢɬɢɹ Ɇɢɧɭɫɢɧɫɤɨɝɨ ɩɪɨɦɵɲɥɟɧɧɨɝɨ 
ɭɡɥɚ ɜɢɞɢɬɫɹ ɡɚ ɪɚɡɜɢɬɢɟɦ ɥɟɝɤɨɣ ɢ ɩɢɳɟɜɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. 

Ɉɫɧɨɜɧɵɟ ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɞɚɧɧɵɟ: 
1. Ɋɚɫɱɟɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ -40 °ɋ 
2. ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ -8,8 °ɋ 
3. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ 225 ɫɭɬ. 
4. ɉɪɟɨɛɥɚɞɚɸɳɟɟ ɧɚɩɪɚɜɥɟɧɢɟ ɜɟɬɪɚ ɡɚ ɞɟɤɚɛɪɶ – ɮɟɜɪɚɥɶ ɘɁ 
5. ɉɪɟɨɛɥɚɞɚɸɳɟɟ ɧɚɩɪɚɜɥɟɧɢɟ ɜɟɬɪɚ ɡɚ ɢɸɧɶ – ɚɜɝɭɫɬ Ɂ 
6. ɋɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ 1,5 ɦ/ɫ 
7. ɋɪɟɞɧɹɹ ɦɟɫɹɱɧɚɹ ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ ɜɨɡɞɭɯɚ ɧɚɢɛɨɥɟɟ 

ɯɨɥɨɞɧɨɝɨ ɦɟɫɹɰɚ 77% 
8. ɋɪɟɞɧɹɹ ɦɟɫɹɱɧɚɹ ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ ɜɨɡɞɭɯɚ ɧɚɢɛɨɥɟɟ ɬɟɩɥɨɝɨ 

ɦɟɫɹɰɚ 67% 
 
1.1 ɋɬɪɭɤɬɭɪɚ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ 
 
Ɍɟɩɥɨɫɧɚɛɠɟɧɢɟ ɝ. Ɇɢɧɭɫɢɧɫɤɚ 99% ɜɫɟɯ ɚɛɨɧɟɧɬɨɜ, ɩɨɞɤɥɸɱɟɧɧɵɯ ɤ 

ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɣ ɫɢɫɬɟɦɟ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɢɫɬɨɪɢɱɟɫɤɨɣ ɢ ɧɨɜɨɣ ɱɚɫɬɢ ɝɨɪɨɞɚ 
ɢ ɦɢɤɪɨɪɚɣɨɧɨɜ, ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɬ Ɍɗɐ ɧɚɯɨɞɹɳɟɣɫɹ ɡɚ ɩɪɟɞɟɥɚɦɢ ɝɨɪɨɞɚ ɧɚ 
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ɪɚɫɫɬɨɹɧɢɢ 5 ɤɦ ɸɝɨ-ɜɨɫɬɨɱɧɟɟ ɩɨ ɮɟɞɟɪɚɥɶɧɨɣ ɬɪɚɫɫɟ Ɇ-54 Ʉɪɚɫɧɨɹɪɫɤ-
Ⱥɛɚɤɚɧ-Ʉɵɡɵɥ. Ɍɗɐ ɷɤɫɩɥɭɚɬɢɪɭɟɬ ɮɢɥɢɚɥ «Ɇɢɧɭɫɢɧɫɤɚɹ Ɍɗɐ» ȺɈ 
«ȿɧɢɫɟɣɫɤɚɹ ɌȽɄ(ɌȽɄ-13)».  

Ɇɭɧɢɰɢɩɚɥɶɧɨɣ ɤɨɬɟɥɶɧɨɣ ɠɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɬɟɩɥɨɫɧɚɛɠɟɧɢɟ 1% 
ɚɛɨɧɟɧɬɨɜ, ɩɨɞɤɥɸɱɟɧɧɵɯ ɤ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɣ ɫɢɫɬɟɦɟ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ (ɪɚɣɨɧ 
ɌɍɋɆ ɢɫɬɨɪɢɱɟɫɤɚɹ ɱɚɫɬɶ ɝɨɪɨɞɚ Ɇɢɧɭɫɢɧɫɤɚ) 

Ɍɟɩɥɨɫɧɚɛɠɟɧɢɟ ɜɫɟɯ ɚɛɨɧɟɧɬɨɜ, ɩɨɞɤɥɸɱɟɧɧɵɯ ɤ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɣ 
ɫɢɫɬɟɦɟ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɩ. Ɂɟɥɟɧɵɣ Ȼɨɪ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɬ Ɍɗɐ.  
 

1.2 Ɉɩɢɫɚɧɢɟ Ɇɢɧɭɫɢɧɫɤɨɣ Ɍɗɐ 
 
Ⱦɚɬɚ ɨɫɧɨɜɚɧɢɹ — 25 ɞɟɤɚɛɪɹ 1997 ɝɨɞɚ. ȼ ɷɬɨɬ ɞɟɧɶ ɛɵɥ ɜɜɟɞɟɧ ɜ 

ɩɪɨɦɵɲɥɟɧɧɭɸ ɷɤɫɩɥɭɚɬɚɰɢɸ ɩɟɪɜɵɣ ɷɧɟɪɝɨɛɥɨɤ. Ɇɢɧɭɫɢɧɫɤɚɹ Ɍɗɐ, ɞɨ ɷɬɨɝɨ 
ɜɵɩɨɥɧɹɜɲɚɹ ɮɭɧɤɰɢɢ ɤɨɬɟɥɶɧɨɣ, ɫɬɚɥɚ ɜɵɪɚɛɚɬɵɜɚɬɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ.  

Ɇɢɧɭɫɢɧɫɤɚɹ Ɍɗɐ - ɨɫɧɨɜɧɨɣ ɢɫɬɨɱɧɢɤ ɬɟɩɥɚ ɜ Ɇɢɧɭɫɢɧɫɤɟ. ɋɬɚɧɰɢɹ 
ɫɧɚɛɠɚɟɬ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɟɣ ɝɨɪɨɞ Ɇɢɧɭɫɢɧɫɤ, ɩɨɫɟɥɨɤ Ɂɟɥɟɧɵɣ ɛɨɪ.  

ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɦɨɳɧɨɫɬɶ ɫɨɫɬɚɜɥɹɟɬ 85 Ɇȼɬ, 
ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɬɟɩɥɨɜɚɹ ɦɨɳɧɨɫɬɶ - 330,4 Ƚɤɚɥ/ɱ.  

ȼ Ɇɢɧɭɫɢɧɫɤɨɣ Ɍɗɐ ɭɫɬɚɧɨɜɥɟɧɨ:  
1. 5 ɤɨɬɥɨɜ ɫɭɦɦɚɪɧɨɣ ɩɚɪɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 720 ɬɨɧɧ/ɱɚɫ (ɬɚɛɥ. 1.);  
2. Ɍɭɪɛɢɧɚ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɦɨɳɧɨɫɬɶɸ 85 Ɇȼɬ, 

ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɬɟɩɥɨɜɨɣ ɦɨɳɧɨɫɬɶɸ 150,4 Ƚɤɚɥ/ɱɚɫ.  
3. 2 ɞɵɦɨɜɵɯ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɬɪɭɛɵ ɜɵɫɨɬɨɣ ɇ=100ɦ ɜɟɪɯɧɢɣ 

ɜɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ D=3,0 ɦ ɢ ɜɵɫɨɬɨɣ ɇ=250ɦ ɜɟɪɯɧɢɣ ɜɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ 
D=9,6 ɦ; 

4. Ɇɚɡɭɬɧɵɟ ɛɚɤɢ: Ɋȼɋ №1, №2 ɟɦɤɨɫɬɶɸ 3000 ˏଷ, ɪɟɡɟɪɜɭɚɪɵ Ɋȼɋ №3, 
№4 ɟɦɤɨɫɬɶ 3000 ɦ 3 ɢ Ɋȼɋ 70 ɦ 3 ɜ ɤɨɥɢɱɟɫɬɜɟ 12 ɲɬ;  

5. ȼɨɞɨɩɨɞɝɨɬɨɜɢɬɟɥɶɧɚɹ ɭɫɬɚɧɨɜɤɚ (ȼɉɍ) ɩɨɞɩɢɬɤɢ ɤɨɬɥɨɜ ɆɌɗɐ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 420 ɬ/ɱ:  

6. Ȼɚɤɢ ɡɚɩɚɫɚ ɤɨɧɞɟɧɫɚɬɚ ɢ ɩɨɞɩɢɬɤɢ ɬɟɩɥɨɫɟɬɢ: ɜ ɤɨɬɥɨ-ɬɭɪɛɢɧɧɨɦ ɰɟɯɟ 
ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɚɯɨɞɹɬɫɹ ɛɚɤɢ ɚɤɤɭɦɭɥɹɬɨɪɵ ȻȺȽȼ №1, №2 ɢ №3 ɟɦɤɨɫɬɶɸ 
2000 ˏଷ ɤɚɠɞɵɣ;  

7. ȼ ɯɢɦɢɱɟɫɤɨɦ ɰɟɯɟ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɚɯɨɞɹɬɫɹ ɛɚɤɢ ɨɛɟɫɫɨɥɟɧɧɨɣ ɜɨɞɵ 
(ȻɈȼ) №1-5 ɟɦɤɨɫɬɶɸ 250 ˏଷ ɤɚɠɞɵɣ ɢ ȻɈȼ №6 ɟɦɤɨɫɬɶɸ 1000 ˏଷ ;  

8. ɋɢɫɬɟɦɚ ɜɧɟɲɧɟɝɨ ɝɢɞɪɨɡɨɥɨɭɞɚɥɟɧɢɹ: 
- ɡɨɥɨɲɥɚɤɨɨɬɜɚɥ ɩɨɣɦɟɧɧɨɝɨ ɬɢɩɚ, ɨɞɧɨɫɟɤɰɢɨɧɧɵɣ, ɫ ɡɚɦɤɧɭɬɨɣ 

ɨɝɪɚɠɞɚɸɳɟɣ ɞɚɦɛɨɣ, ɞɥɢɧɨɣ 2680 ɦ (ɫ ɭɱɟɬɨɦ ɨɝɪɚɠɞɚɸɳɟɣ ɞɚɦɛɵ ɩɪɭɞɚ 
ɨɫɜɟɬɥɟɧɧɨɣ ɜɨɞɵ). ɉɥɨɳɚɞɶ ɁɒɈ 34,5ɝɚ. Ɉɛɳɢɣ ɨɛɴɟɦ ɯɪɚɧɢɥɢɳɚ 1,86 
ɦɥɧ. ˏଷ; 

- ɧɚɫɨɫɧɚɹ ɫɬɚɧɰɢɹ ɨɫɜɟɬɥɟɧɧɨɣ ɜɨɞɵ;  
- ɩɭɥɶɩɨɩɪɨɜɨɞɵ:  
- ɬɪɭɛɨɩɪɨɜɨɞɵ ɨɫɜɟɬɥɟɧɧɨɣ ɜɨɞɵ.  
9. ɋɢɫɬɟɦɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ:  



8 
 

- ɢɧɮɢɥɶɬɪɚɰɢɨɧɧɵɣ ɜɨɞɨɡɚɛɨɪ, ɜɤɥɸɱɚɸɳɢɣ ɜɨɞɨɡɚɛɨɪɧɵɟ ɫɤɜɚɠɢɧɵ, 
ɧɚɫɨɫɧɵɟ ɫɬɚɧɰɢɢ 1-ɝɨ ɢ 2-ɝɨ ɩɨɞɴɟɦɨɜ ɧɚ ɨ-ɜɟ ɀɭɥɶɦɢɧɫɤɨɦ;  

- ɦɚɝɢɫɬɪɚɥɶɧɵɟ ɜɨɞɨɜɨɞɵ ɨɬ ɨ. ɀɭɥɶɦɢɧɫɤɨɝɨ ɞɨ ɩɪɨɦɩɥɨɳɚɞɤɢ Ɍɗɐ;  
- Ƚɪɚɞɢɪɧɹ ɜɵɫɨɬɨɣ 72 ɦɟɬɪɚ, ɩɥɨɳɚɞɶɸ ɨɪɨɲɟɧɢɹ 2600 ˏଶ;  
- ɧɚɫɨɫɧɚɹ ɫɬɚɧɰɢɹ ɰɢɪɤɭɥɹɰɢɨɧɧɨɣ ɜɨɞɵ. 
 
ɉɚɪɚɦɟɬɪɵ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɬɟɩɥɨɜɨɣ ɦɨɳɧɨɫɬɢ ɬɟɩɥɨɮɢɤɚɰɢɨɧɧɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɬɟɩɥɨɮɢɤɚɰɢɨɧɧɨɣ ɭɫɬɚɧɨɜɤɢ ɭɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɟ 1. 
 

 
Ɍɚɛɥɢɰɚ 1 – ɉɚɪɚɦɟɬɪɵ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɬɟɩɥɨɜɨɣ ɦɨɳɧɨɫɬɢ ɬɟɩɥɨɮɢɤɚɰɢɨɧɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɬɟɩɥɨɮɢɤɚɰɢɨɧɧɨɣ ɭɫɬɚɧɨɜɤɢ 

№ Ɍɢɩ 

ɉɚɪɚɦɟɬɪɵ ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɬ/ɱɚɫ 
G ɢɥɢ ɍɫɬɚɧɨɜɥɟɧɧɚɹ 

ɬɟɩɥɨɜɚɹ ɢ ɷɥɟɤɬɪɢɱɟɫɤɚɹ 
ɦɨɳɧɨɫɬɶ ˖ܰ˔˕, Ƚɤɚɥ/ɱ, 

(Ɇȼɬ) 

ܲ˓ ˃˄, 
ɤɝɫ/˔ˏଶ 

T୫ax, 
°ɋ. 

1 ȻɄɁ-420-140ɉɌ2 140 560 420 
2 ȻɄɁ-75-39ɎȻ 39 440 75 
3 ȻɄɁ-75-39ɎȻ 39 440 75 
4 ȻɄɁ-74-39ɎȻ 39 440 75 

ɉɌȻ01 ɉɌ-85/105-130/13-1Ɇ 128 555 150,4(85) 
– ȻȽ-2600-70-8   16500-20000 

 
ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɬɟɩɥɨɜɚɹ ɫɯɟɦɚ Ɇɢɧɭɫɢɧɫɤɨɣ Ɍɗɐ ɢɡɨɛɪɚɠɟɧɚ ɧɚ 

ɪɢɫɭɧɤɟ 1. 
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Ɋɢɫɭɧɨɤ 1 – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɬɟɩɥɨɜɚɹ ɫɯɟɦɚ Ɇɢɧɭɫɢɧɫɤɨɣ Ɍɗɐ 
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1.3 ɋɭɳɟɫɬɜɭɸɳɢɟ ɬɟɩɥɨɜɵɟ ɧɚɝɪɭɡɤɢ 
 
Ɂɨɧɚ ɞɟɣɫɬɜɢɹ Ɇɢɧɭɫɢɧɫɤɨɣ Ɍɗɐ, ɝ. Ɇɢɧɭɫɢɧɫɤ ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ ɧɚ 1548 

ɡɞɚɧɢɣ ɜ ɦɢɤɪɨɪɚɣɨɧɚɯ: 
- ɐɟɧɬɪɚɥɶɧɵɣ ɩɥɚɧɢɪɨɜɨɱɧɵɣ ɪɚɣɨɧ (ɢɫɬɨɪɢɱɟɫɤɚɹ ɱɚɫɬɶ) 
- ɉɥɚɧɢɪɨɜɨɱɧɵɣ ɪɚɣɨɧ ɨ.Ɍɚɝɚɪɫɤɢɣ (ɧɨɜɚɹ ɱɚɫɬɶ ɝɨɪɨɞɚ) 
- ɦɤɪɧ. «ɐɟɧɬɪɚɥɶɧɵɣ» 
- ɦɤɪɧ. «ɇɚɛɟɪɟɠɧɵɣ» 
-. ɦɤɪɧ. «ɘɠɧɵɣ» 
-. ɦɤɪɧ. «Ȼɟɪɟɝɨɜɨɣ» 
Ɂɨɧɚ ɞɟɣɫɬɜɢɹ Ɇɢɧɭɫɢɧɫɤɨɣ Ɍɗɐ, ɉɨɫɟɥɨɤ Ɂɟɥɟɧɵɣ Ȼɨɪ 

ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ: 
- ɦɤɪɧ. «Ɂɟɥɟɧɵɣ Ȼɨɪ» – 45 ɠɢɥɵɯ ɡɞɚɧɢɣ 
- ɉɪɨɦɡɨɧɚ. 
 
Ⱦɚɧɧɵɟ ɩɨɬɪɟɛɥɟɧɢɹ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɜ ɝ. Ɇɢɧɭɫɢɧɫɤɟ ɢ ɩ. Ɂɟɥɟɧɵɣ Ȼɨɪ 

ɭɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɟ 2. 
 

Ɍɚɛɥɢɰɚ 2 – Ⱦɚɧɧɵɟ ɩɨɬɪɟɛɥɟɧɢɹ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ  

№ ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɉɨɬɪɟɛɥɟɧɢɟ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɩɪɢ 
ɪɚɫɱɟɬɧɵɯ ɬɟɦɩɟɪɚɬɭɪɚɯ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ 

Ƚɤɚɥ/ɱ 

ȼɫɟɝɨ Ɉɬɨɩɥɟɧɢɟ 
Ƚȼɋ 
max 

ȼɟɧɬɢɥɹɰɢɹ 

1 ɝ. Ɇɢɧɭɫɢɧɫɤ 237,5 167,8 33,9 32,9 
2 ɩ. Ɂɟɥɟɧɵɣ Ȼɨɪ 4,7 4,1 0,6 0,0 

 
1.4 ɂɧɞɢɜɢɞɭɚɥɶɧɨɟ ɠɢɥɢɳɧɨɟ ɫɬɪɨɢɬɟɥɶɫɬɜɨ 
 
Ɉɫɧɨɜɧɨɟ ɩɪɟɢɦɭɳɟɫɬɜɨ ɜ ɠɢɥɢɳɧɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ 

ɨɬɞɚɟɬɫɹ ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɧɚ ɫɜɨɛɨɞɧɵɯ ɬɟɪɪɢɬɨɪɢɹɯ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɠɢɥɵɯ 
ɞɨɦɨɜ (ɦɢɤɪɨɪɚɣɨɧɵ ɇɚɛɟɪɟɠɧɵɣ, ɘɠɧɵɣ, ɐɟɧɬɪɚɥɶɧɵɣ, Ȼɟɪɟɝɨɜɨɣ ɢ 
Ȼɟɪɟɝɨɜɨɣ-2, ȼɨɫɬɨɱɧɵɣ ɢ ȼɨɫɬɨɱɧɵɣ Ⱥ) ɢ ɦɧɨɝɨɷɬɚɠɧɨɦɭ ɫɬɪɨɢɬɟɥɶɫɬɜɭ 
(Ɍɚɝɚɪɫɤɢɣ ɠɢɥɨɣ ɪɚɣɨɧ). ȼ ɫɭɳɟɫɬɜɭɸɳɟɣ ɡɚɫɬɪɨɣɤɟ ɩɨɫɬɟɩɟɧɧɨ ɩɪɨɢɡɜɨɞɢɬɫɹ 
ɡɚɦɟɧɚ ɜɟɬɯɨɝɨ ɢ ɚɜɚɪɢɣɧɨɝɨ ɭɫɚɞɟɛɧɨɝɨ ɠɢɥɢɳɧɨɝɨ ɮɨɧɞɚ ɧɚ ɧɨɜɵɟ 
ɢɧɞɢɜɢɞɭɚɥɶɧɵɟ ɞɨɦɚ. 

ȼ ɝ. Ɇɢɧɭɫɢɧɫɤ ɢɧɞɢɜɢɞɭɚɥɶɧɨɟ ɬɟɩɥɨɫɧɚɛɠɟɧɢɟ ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ, ɜ 
ɨɫɧɨɜɧɨɦ, ɧɚ ɱɚɫɬɧɵɣ ɫɟɤɬɨɪ.  

ȼ ɬɚɛɥɢɰɟ 3 ɩɪɟɞɫɬɚɜɥɟɧɵ ɩɥɨɳɚɞɢ ɂɀɋ 
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Ɍɚɛɥɢɰɚ 3 – ɩɥɨɳɚɞɢ ɂɀɋ  
Ɇɢɤɪɨɪɚɣɨɧ ɋɬɪɨɢɬɟɥɶɧɵɟ ɩɥɨɳɚɞɢ, ɬɵɫ. ˏଶ 

«ɋɨɥɧɟɱɧɵɣ» 22,1 
«Ⱥɜɬɨɦɨɛɢɥɢɫɬ» 2 
«ɌɍɋɆ-4» 10 
«ɐɟɧɬɪɚɥɶɧɵɣ ɩɥɚɧɢɪɨɜɨɱɧɵɣ ɪɚɣɨɧ» 200 
«ɋɜɨɛɨɞɵ» 36,4 
«Ɋɚɣɨɧ ȺɁɋ-10» 31,5 
«ɇɚɛɟɪɟɠɧɵɣ» 13 
«ɘɠɧɵɣ» 25,4 
«Ȼɟɪɟɝɨɜɨɣ-2» 5,9 
«Ȼɟɪɟɝɨɜɨɣ, ɐɟɧɬɪɚɥɶɧɵɣ» 73 
«ȼɨɫɬɨɱɧɵɣ» 38 
«ȼɨɫɬɨɱɧɵɣ Ⱥ» 5,3 
«Ʌɟɫɧɨɣ, Ʌɟɫɧɨɣ-1, Ʌɟɫɯɨɡ» 8,5 
«Ʌɟɫɧɨɣ-2» 20,3 
ɉɥɚɧɢɪɨɜɨɱɧɵɣ ɪɚɣɨɧ «ɨ. Ɍɚɝɚɪɫɤɢɣ» 100 
«ɘɝɨ-ȼɨɫɬɨɱɧɵɣ» 90 
«ɗɧɟɪɝɟɬɢɤ, ɗɧɟɪɝɟɬɢɤ-2» 9 
«Ȼɟɪɟɝɨɜɨɣ-1» 1,8 
«Ȼɨɪɨɜɨɣ» 0,9 
«Ⱦɪɭɠɛɚ» 0,9 
«ɋɟɜɟɪɨ-ȼɨɫɬɨɱɧɵɣ» 4,5 
«Ɂɟɥɟɧɵɣ Ȼɨɪ» 13,5 
ɂɌɈȽɈ 712 

  
ɂɫɯɨɞɹ ɢɡ ɡɧɚɱɟɧɢɣ ɬɚɛɥɢɰɵ 3, ɨɛɳɚɹ ɩɥɨɳɚɞɶ ɂɀɋ – 712 ɬɵɫ. ˏଶ, ɱɬɨ 

ɫɨɫɬɚɜɥɹɟɬ 41,44% ɨɬ ɨɛɳɢɯ ɫɬɪɨɢɬɟɥɶɧɵɯ ɮɨɧɞɨɜ. 
ɉɪɟɞɩɨɥɚɝɚɟɦɵɣ ɩɪɢɪɨɫɬ ɨɛɳɢɯ ɩɥɨɳɚɞɟɣ ɂɀɋ ɩɨ ɩɟɪɢɨɞɚɦ ɫɥɟɞɭɸɳɢɣ: 
– 800,4 ɬɵɫ. ˏଶ ɧɚ 2021 ɝ.; 
– 888,8 ɬɵɫ. ˏଶ ɧɚ 2022 ɝ.; 
– 977,2 ɬɵɫ. ˏଶ ɧɚ 2023 ɝ.; 
– 1147,1 ɬɵɫ. ˏଶ ɧɚ 2024-2028 ɝ.; 
– 1365,5 ɬɵɫ. ˏଶ ɧɚ 2029-2033 ɝ.. 
 
1.5 ȼɥɢɹɧɢɟ ɂɀɋ ɧɚ ɷɤɨɥɨɝɢɸ 
 
Ƚɨɪɨɞ Ɇɢɧɭɫɢɧɫɤ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɜ Ɇɢɧɭɫɢɧɫɤɨɣ ɤɨɬɥɨɜɢɧɟ. ɗɬɚ 

ɝɟɨɝɪɚɮɢɱɟɫɤɚɹ ɨɫɨɛɟɧɧɨɫɬɶ ɪɚɫɩɨɥɨɠɟɧɢɹ ɝɨɪɨɞɚ, ɤɨɬɨɪɚɹ ɡɚɳɢɳɚɟɬ ɨɬ 
ɫɢɥɶɧɵɯ ɫɬɟɩɧɵɯ ɜɟɬɪɨɜ, ɩɨɫɥɭɠɢɥɚ ɩɪɢɱɢɧɨɣ ɬɹɠɟɥɨɣ ɷɤɨɥɨɝɢɱɟɫɤɨɣ 
ɨɛɫɬɚɧɨɜɤɢ ɜ ɝɨɪɨɞɟ. 

Ȼɨɥɶɲɟ ɩɨɥɨɜɢɧɵ ɠɢɥɨɝɨ ɮɨɧɞɚ ɝɨɪɨɞɚ Ɇɢɧɭɫɢɧɫɤɚ – ɷɬɨ ɢɧɞɢɜɢɞɭɚɥɶɧɨɟ 
ɠɢɥɢɳɧɨɟ ɫɬɪɨɢɬɟɥɶɫɬɜɨ. ɉɨɞɚɜɥɹɸɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɞɨɦɨɜ ɱɚɫɬɧɨɝɨ ɫɟɤɬɨɪɚ 
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ɨɬɚɩɥɢɜɚɸɬɫɹ ɢɧɞɢɜɢɞɭɚɥɶɧɵɦ ɩɟɱɧɵɦ ɨɬɨɩɥɟɧɢɟɦ. ɉɨɷɬɨɦɭ ɨɫɧɨɜɧɵɦɢ 
ɢɫɬɨɱɧɢɤɚɦɢ ɡɚɝɪɹɡɧɟɧɢɹ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ ɫɱɢɬɚɸɬɫɹ ɞɨɦɚ ɱɚɫɬɧɨɝɨ 
ɫɟɤɬɨɪɚ ɜɨ ɜɪɟɦɹ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɫɟɡɨɧɚ. 

ɉɨ ɞɚɧɧɵɦ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɧɚɛɥɸɞɚɬɟɥɶɧɨɣ ɫɟɬɢ ɏɚɤɚɫɫɤɢɢɣ ɐȽɆɋ 
«ɋɪɟɞɧɟɫɢɛɢɪɫɤɨɟ ɍȽɆɋ». ȼ ɮɟɜɪɚɥɟ 2020 ɝ. ɭɪɨɜɟɧɶ ɡɚɝɪɹɡɧɟɧɢɹ ɚɬɦɨɫɮɟɪɧɨɝɨ 
ɜɨɡɞɭɯɚ ɝɨɪɨɞɚ Ɇɢɧɭɫɢɧɫɤɚ ɯɚɪɚɤɬɟɪɢɡɨɜɚɥɫɹ ɤɚɤ «ɨɱɟɧɶ ɜɵɫɨɤɢɣ» (ɩɨ ɋɂ): 
ɫɬɚɧɞɚɪɬɧɵɣ ɢɧɞɟɤɫ (ɋɂ) – 27,47 (ɩɨ ɛɟɧɡ(ɚ)ɩɢɪɟɧɭ); ɧɚɢɛɨɥɶɲɚɹ ɩɨɜɬɨɪɹɟɦɨɫɬɶ 
(ɇɉ, %) ɩɪɟɜɵɲɟɧɢɹ ɉȾɄ – 4,2% (ɩɨ ɜɡɜɟɲɟɧɧɵɦ ɜɟɳɟɫɬɜɚɦ). 

ȼ ɰɟɥɨɦ ɩɨ ɝɨɪɨɞɭ, ɫɪɟɞɧɹɹ ɡɚ ɦɟɫɹɰ ɤɨɧɰɟɧɬɪɚɰɢɹ ɛɟɧɡ(ɚ)ɩɢɪɟɧɚ 
ɩɪɟɜɵɫɢɥɚ ɝɢɝɢɟɧɢɱɟɫɤɢɣ ɧɨɪɦɚɬɢɜ (ɉȾɄɫ.ɫ.) ɢ ɫɨɫɬɚɜɢɥɚ 27,47 ɉȾɄɫ.ɫ. 

ȼ ɬɟɱɟɧɢɟ ɦɟɫɹɰɚ ɜ ɚɬɦɨɫɮɟɪɟ ɝɨɪɨɞɚ ɛɵɥɢ ɡɚɮɢɤɫɢɪɨɜɚɧɵ ɫɥɭɱɚɢ 
ɩɪɟɜɵɲɟɧɢɹ ɉȾɄɦ.ɪ. ɩɨ ɜɡɜɟɲɟɧɧɵɦ ɜɟɳɟɫɬɜɚɦ ɢ ɨɤɫɢɞɭ ɭɝɥɟɪɨɞɚ. 

ȼ ɝɨɞɨɜɨɦ ɯɨɞɟ ɡɚɝɪɹɡɧɟɧɢɹ ɚɬɦɨɫɮɟɪɵ ɧɚɢɛɨɥɶɲɟɟ ɡɧɚɱɟɧɢɟ ɋɂ ɢ 
ɧɚɢɛɨɥɶɲɚɹ ɩɨɜɬɨɪɹɟɦɨɫɬɶ ɩɪɟɜɵɲɟɧɢɹ ɉȾɄɦ.ɪ. ɧɚɛɥɸɞɚɥɢɫɶ ɜ ɹɧɜɚɪɟ, 
ɪɢɫɭɧɨɤ 2. 

  

 
Ɋɢɫɭɧɨɤ 2 – Ƚɨɞɨɜɨɣ ɯɨɞ ɋɂ ɢ ɇɉ 

 
Ⱦɚɧɧɚɹ ɩɪɨɛɥɟɦɚ ɚɤɬɭɚɥɶɧɚ, ɬɚɤ ɤɚɤ ɬɟɧɞɟɧɰɢɹ ɪɚɡɜɢɬɢɹ ɠɢɥɢɳɧɨɝɨ 

ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɨɪɢɟɧɬɢɪɨɜɚɧɚ ɜ ɛɨɥɶɲɟɣ ɦɟɪɟ ɧɚ ɢɧɞɢɜɢɞɭɚɥɶɧɭɸ ɡɚɫɬɪɨɣɤɭ, 
ɩɨɷɬɨɦɭ ɱɚɫɬɧɵɣ ɫɟɤɬɨɪ ɛɭɞɟɬ ɬɨɥɶɤɨ ɭɜɟɥɢɱɢɜɚɬɶɫɹ, ɚ ɷɤɨɥɨɝɢɱɟɫɤɚɹ 
ɨɛɫɬɚɧɨɜɤɚ ɡɢɦɨɣ ɫ ɤɚɠɞɵɦ ɝɨɞɨɦ ɬɨɥɶɤɨ ɭɯɭɞɲɚɬɶɫɹ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ, 
ɰɟɥɟɫɨɨɛɪɚɡɧɟɣ ɛɭɞɟɬ ɩɟɪɟɜɨɞ ɩɟɱɧɨɝɨ ɨɬɨɩɥɟɧɢɹ ɧɚ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɟ 
ɬɟɩɥɨɫɧɚɛɠɟɧɢɟ ɨɬ Ɇɢɧɭɫɢɧɫɤɨɣ Ɍɗɐ. 

 
1.6 Ɉɩɪɟɞɟɥɟɧɢɟ ɬɟɩɥɨɜɵɯ ɧɚɝɪɭɡɨɤ ɂɀɋ 
 
Ɉɩɪɟɞɟɥɢɦ ɨɛɳɭɸ ɩɥɨɳɚɞɶ ɱɚɫɬɧɨɝɨ ɫɟɤɬɨɪɚ, ɨɬɚɩɥɢɜɚɟɦɨɝɨ 

ɢɧɞɢɜɢɞɭɚɥɶɧɵɦ ɩɟɱɧɵɦ ɨɬɨɩɥɟɧɢɟɦ, ˏଶ: 

ܨ  = ˑܨ ˄˜ · ͸Ͳ% , (1.1) 
 
ɝɞɟ ˑܨ ˄˜ – ɨɛɳɚɹ ɩɥɨɳɚɞɶ ɂɀɋ, ɪɚɜɧɚɹ 712 ɬɵɫ. ˏଶ (ɫɦ. ɩɭɧɤɬ 1.4). 

ܨ  = ͹ͳʹͲͲͲ · ͸Ͳ% = Ͷʹ͹ʹͲͲ   
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Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɬɟɩɥɚ ɧɚ ɨɬɨɩɥɟɧɢɟ ɠɢɥɵɯ ɡɞɚɧɢɣ, ɤɤɚɥ/ɱ: 
 
Qɨ = ݍ ·  (1.2) ,ܨ
 

ɝɞɟ ݍ – ɭɤɪɭɩɧɟɧɧɵɣ ɩɨɤɚɡɚɬɟɥɶ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɱɚɫɨɜɨɝɨ ɪɚɫɯɨɞɚ ɬɟɩɥɚ ɧɚ 
ɨɬɨɩɥɟɧɢɟ ɠɢɥɵɯ ɡɞɚɧɢɣ, ɪɚɜɧɵɣ 160 ɤɤɚɥ/(ɱ*ˏଶ); ܨ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (1.1). 

 
Qɨ = ͳ͸Ͳ · ͹ͳʹͲͲͲ = ͸,ͺ͵ͷ · ͳͲ଻ ሺ͸ͺ,͵ͷʹ ʒˍ˃ˎ/˚ሻ   

 
ɋɪɟɞɧɟɱɚɫɨɜɨɣ ɪɚɫɯɨɞ ɬɟɩɥɚ ɡɚ ɨɬɨɩɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ ɧɚ ɝɨɪɹɱɟɟ 

ɜɨɞɨɫɧɚɛɠɟɧɢɟ ɠɢɥɵɯ ɡɞɚɧɢɣ, ɤɤɚɥ/ɱ: 
 
Qɝɜɫ = ɝɜɫݍ · ݉, (1.3) 
 

ɝɞɟ ݍɝɜɫ – ɭɤɪɭɩɧɟɧɧɵɣ ɩɨɤɚɡɚɬɟɥɶ ɫɪɟɞɧɟɱɚɫɨɜɨɝɨ ɪɚɫɯɨɞɚ ɬɟɩɥɚ ɧɚ ɝɨɪɹɱɟɟ 
ɜɨɞɨɫɧɚɛɠɟɧɢɟ, ɪɚɜɧɵɣ 275 ɤɤɚɥ/(ɱ*ɱɟɥ); ݉  – ɤɨɥɢɱɟɫɬɜɨ ɠɢɬɟɥɟɣ ɱɚɫɬɧɨɝɨ ɫɟɤɬɨɪɚ, ɪɚɜɧɨɟ 18286 ɱɟɥ. 

 
Qɝɜɫ = ʹ͹ͷ · ͳͺʹͺ͸ = ͷ,Ͳʹͻ · ͳͲ଺ ሺͷ,Ͳʹͻ ʒˍ˃ˎ/˚ሻ   
 
Ɉɛɳɚɹ ɬɟɩɥɨɜɚɹ ɧɚɝɪɭɡɤɚ ɂɀɋ, Ƚɤɚɥ/ɱ: 
 
Qɨɛɳ = Qɨ + Qɝɜɫ , (1.4) 
 

ɝɞɟ Qɨ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (1.2); 
Qɝɜɫ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (1.3). 
 
Qɨɛɳ = ͸ͺ,͵ͷʹ + ͷ,Ͳʹͻ = ͹͵,͵ͺͳ ሺͺͷ,͵Ͷʹ ʛʑ˕ሻ  
 
ɂɫɩɨɥɶɡɭɹ ɞɚɧɧɵɟ ɩɪɟɞɩɨɥɚɝɚɟɦɨɝɨ ɩɪɢɪɨɫɬɚ ɨɛɳɢɯ ɩɥɨɳɚɞɟɣ ɂɀɋ (ɫɦ. 

ɩɭɧɤɬ 1.4), ɨɩɪɟɞɟɥɢɦ ɬɟɩɥɨɜɵɟ ɧɚɝɪɭɡɤɢ ɱɚɫɬɧɨɝɨ ɫɟɤɬɨɪɚ ɩɨ ɩɟɪɢɨɞɚɦ ɫ 
ɩɨɦɨɳɶɸ ɮɨɪɦɭɥ (1.1), (1.2), (1.3), (1.4). Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɡɚɧɟɫɟɧɵ ɜ ɬɚɛɥɢɰɭ 
5.  
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2 Ɉɛɨɫɧɨɜɚɧɢɟ ɪɚɫɲɢɪɟɧɢɹ ɫɬɚɧɰɢɢ 
 
2.1 ɉɪɨɝɧɨɡ ɭɜɟɥɢɱɟɧɢɹ ɬɟɩɥɨɜɵɯ ɧɚɝɪɭɡɨɤ 
 
ɉɪɢɪɨɫɬ ɬɟɩɥɨɜɵɯ ɧɚɝɪɭɡɨɤ ɩɨ ɩɟɪɢɨɞɚɦ ɜ ɝ. Ɇɢɧɭɫɢɧɫɤɟ ɩɪɟɞɫɬɚɜɥɟɧ ɜ 

ɬɚɛɥɢɰɟ 4. 
 
Ɍɚɛɥɢɰɚ 4 – ɉɪɢɪɨɫɬ ɬɟɩɥɨɜɵɯ ɧɚɝɪɭɡɨɤ ɩɨ ɩɟɪɢɨɞɚɦ 

Ƚɨɞ 2020 2021 2022 2023 2024-28 2029-33 
Ɍɟɩɥɨɜɚɹ 
ɧɚɝɪɭɡɤɚ, 

Ƚɤɚɥ/ɱ 
224,1 237,7 242,5 248,2 261,9 277,6 

 
ɂɫɯɨɞɹ ɢɡ ɞɚɧɧɵɯ ɬɚɛɥɢɰɵ 4, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɭɜɟɥɢɱɟɧɢɟ 

ɬɟɩɥɨɜɨɣ ɧɚɝɪɭɡɤɢ ɫ 2020 ɝ. ɩɨ 2033 ɝ. ɫɨɫɬɚɜɢɬ 53,5 Ƚɤɚɥ/ɱ, ɱɬɨ ɫɨɫɬɚɜɥɹɟɬ 
23,87% ɨɬ ɛɚɡɨɜɨɣ ɬɟɩɥɨɜɨɣ ɧɚɝɪɭɡɤɢ. 

Ɋɚɫɱɟɬɧɵɟ ɩɟɪɫɩɟɤɬɢɜɧɵɟ ɛɚɥɚɧɫɵ ɬɟɩɥɨɜɨɣ ɦɨɳɧɨɫɬɢ ɢɫɬɨɱɧɢɤɨɜ 
ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 5. 

 
Ɍɚɛɥɢɰɚ 5 – ɉɟɪɫɩɟɤɬɢɜɧɵɟ ɛɚɥɚɧɫɵ ɬɟɩɥɨɜɨɣ ɦɨɳɧɨɫɬɢ ɆɌɗɐ 

ȼɢɞ ɦɨɳɧɨɫɬɢ 
ȿɞɢɧɢɰɚ 

ɢɡɦɟɪɟɧɢɹ 
ɋɭɳ. 

ɩɨɥɨɠɟɧɢɟ 

ɉɟɪɢɨɞ 

2021 2022 2023 
2024-
2028 

2029-
2033 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ 
ɬɟɩɥɨɜɚɹ 
ɦɨɳɧɨɫɬɶ 

Ƚɤɚɥ/ɱ 330,4 330,4 330,4 330,4 330,4 330,4 

Ɋɚɫɩɨɥɚɝɚɟɦɚɹ 
ɬɟɩɥɨɜɚɹ 
ɦɨɳɧɨɫɬɶ 

Ƚɤɚɥ/ɱ 318 318 318 318 318 318 

Ɍɟɩɥɨɜɚɹ 
ɦɨɳɧɨɫɬɶ 

ɧɟɬɬɨ 
Ƚɤɚɥ/ɱ 299 299 299 299 299 299 

ɉɪɢɫɨɟɞɢɧɟɧ-
ɧɚɹ ɬɟɩɥɨɜɚɹ 
ɧɚɝɪɭɡɤɚ ɧɚ 
ɤɨɥɥɟɤɬɨɪɚɯ 

Ƚɤɚɥ/ɱ 198,1 200,7 200,7 200,7 208,6 210,4 

Ɉɛɳɚɹ 
ɬɟɩɥɨɜɚɹ 

ɧɚɝɪɭɡɤɚ ɂɀɋ 
Ƚɤɚɥ/ɱ 73,381 82,5 91,6 100,7 118,2 140,7 

Ɋɟɡɟɪɜ 
(ɞɟɮɢɰɢɬ) 
ɬɟɩɥɨɜɨɣ 
ɦɨɳɧɨɫɬɢ 

ɧɟɬɬɨ 

Ƚɤɚɥ/ɱ 26,7 15,8 6,7 -2,4 -27,8 -52,1 
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2.2 ɋɨɫɬɨɹɧɢɟ ɬɟɩɥɨɮɢɤɚɰɢɨɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɆɌɗɐ 
 

Ɍɚɛɥɢɰɚ 6 – ɋɪɨɤ ɜɜɨɞɚ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɬɟɩɥɨɮɢɤɚɰɢɨɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɝɨɞ 
ɞɨɫɬɢɠɟɧɢɹ ɩɚɪɤɨɜɨɝɨ ɧɨɪɦɚɬɢɜɧɨɝɨ ɪɟɫɭɪɫɚ 

№ Ɍɢɩ (ɦɚɪɤɚ) ɤɨɬɥɚ Ⱦɚɬɚ ɜɜɨɞɚ 

Ƚɨɞ ɞɨɫɬɢɠɟɧɢɹ 
ɩɚɪɤɨɜɨɝɨ 

ɧɨɪɦɚɬɢɜɧɨɝɨ 
ɪɟɫɭɪɫɚ 

Ʉɉ01 ȻɄɁ-420-140ɉɌ2 04.1997 ɝ. 2027 ɝ. 
Ʉɉ02 ȻɄɁ-75-39-ɎȻ 11.1978 ɝ. 2016 ɝ. 
Ʉɉ03 ȻɄɁ-75-39-ɎȻ 12.1979 ɝ. 2018 ɝ. 
Ʉɉ04 ȻɄɁ-75-39-ɎȻ 01.1981 ɝ. 2018 ɝ. 
Ʉɉ05 ȻɄɁ-75-39-ɎȻ 01.1985 ɝ. 2014 ɝ. 

ɉɌȻ01 85/105-130/13-1M 1997 ɝ. 2030 ɝ. 
 
ɂɡ ɬɚɛɥɢɰɵ 6 ɜɢɞɧɨ, ɱɬɨ ɱɟɬɵɪɟ ɩɢɤɨɜɵɯ ɤɨɬɥɚ ȻɄɁ-75-39-ɎȻ 

ɷɤɫɩɥɭɚɬɢɪɭɸɬɫɹ ɭɠɟ ɛɨɥɟɟ ɱɟɦ 35 ɥɟɬ ɢ ɭɠɟ ɤɚɤ ɧɟɫɤɨɥɶɤɨ ɥɟɬ ɧɚɡɚɞ ɞɨɫɬɢɝɥɢ 
ɫɜɨɟɝɨ ɩɚɪɤɨɜɨɝɨ ɧɨɪɦɚɬɢɜɧɨɝɨ ɪɟɫɭɪɫɚ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ, ɞɚɧɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɧɚɱɢɧɚɟɬ ɦɨɪɚɥɶɧɨ ɭɫɬɚɪɟɜɚɬɶ, ɩɪɢ ɷɬɨɦ ɭɜɟɥɢɱɢɜɚɸɬɫɹ ɪɚɫɯɨɞɵ ɧɚ ɟɝɨ 
ɨɛɫɥɭɠɢɜɚɧɢɟ ɢ ɪɟɦɨɧɬɵ, ɬɚɤɠɟ ɧɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɧɨɜɵɟ ɬɟɯɧɨɥɨɝɢɢ ɢ 
ɨɛɨɪɭɞɨɜɚɧɢɟ, ɩɨɷɬɨɦɭ ɨɬɫɭɬɫɬɜɭɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɫɧɢɠɟɧɢɹ ɡɚɬɪɚɬ ɧɚ ɬɨɩɥɢɜɨ ɢ 
ɫɨɤɪɚɳɟɧɢɹ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɢ ɪɟɦɨɧɬɧɨɝɨ ɩɟɪɫɨɧɚɥɚ. 
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3 ȼɵɛɨɪ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
3.1 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 

 
Ⱦɥɹ ɨɛɨɫɧɨɜɚɧɢɹ ɜɵɛɨɪɚ ɬɭɪɛɨɚɝɪɟɝɚɬɚ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ ɬɟɯɧɢɤɨ-

ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɹ ɞɥɹ ɞɜɭɯ ɬɭɪɛɨɚɝɪɟɝɚɬɨɜ Ɍ-110/120-130-5M ɢ ɉɌ-135-
130. 

  
Ɍɚɛɥɢɰɚ 7 – ɍɫɥɨɜɧɨ-ɩɨɫɬɨɹɧɧɵɟ ɪɚɫɯɨɞɵ 
ȼɚɪɢɚɧɬ ɇɨɪɦɚ 

ɚɦɨɪɬɢ-
ɡɚɰɢɢ 

Ⱥɦɨɪɬɢɡɚ-
ɰɢɨɧɧɵɟ 
ɨɬɱɢɫɥɟɧɢɹ 

ɂɡɞɟɪɠɤɢ 
ɧɚ 
ɬɟɤɭɳɢɣ 
ɪɟɦɨɧɬ 

Ɋɚɫɯɨɞɵ 
ɧɚ ɡ 
/ɩɥɚɬɭ ɢ 
ɫɨɰɢɚɥɶ-
ɧɨɟ 
ɫɬɪɚɯɨɜɚ-
ɧɢɟ  

ɉɪɨɱɢɟ 
ɪɚɫɯɨɞɵ 

ɂɬɨɝɨ 
ɭɫɥɨɜɧɨ 
ɩɨɫɬɨɹɧ-
ɧɵɟ 
ɪɚɫɯɨɞɵ 

Ɍ-110 6,7 418,39 83,68 110,95 183,90 796,91 
ɉɌ-135 6,7 473,49 94,70 172,59 222,23 963,01 

 
Ɍɚɛɥɢɰɚ 8 – Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 
Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ 
ɩɨɤɚɡɚɬɟɥɢ 

Ɍ-110/120-130-5M ɉɌ-135-130 

ɍɞ. ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɚ 
ɷɥ. ɷɧɟɪɝɢɸ ɝ/ɤȼɬ*ɱ 

161,65 206,69 

ɍɞ. ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɚ 
ɬɟɩɥɨɜɭɸ ɷɧɟɪɝɢɸ 
ɝ/ɤȼɬ*ɱ 

334 452 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɟɞɢɧɢɰɵ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, 
ɤɨɩ./ɤȼɬ*ɱ 

1,36 1,35 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɟɞɢɧɢɰɵ 
ɬɟɩɥɨɷɧɟɪɝɢɢ, ɪɭɛ./Ƚɤɚɥ 

515,79 527,93 

Ɂɚɬɪɚɬɵ ɧɚ ɬɨɩɥɢɜɨ, ɦɥɧ 
ɪɭɛ. 467,45 539,5 

ɉɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ ɧɚ 
Ɍɗɐ 

2090,02 2103,56 

 
ɂɫɯɨɞɹ ɢɡ ɞɚɧɧɵɯ ɬɚɛɥɢɰ 7 ɢ 8, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɫɟɛɟɫɬɨɢɦɨɫɬɶ 

ɟɞɢɧɢɰɵ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɩɪɢɦɟɪɧɨ ɨɞɢɧɚɤɨɜɚɹ ɞɥɹ ɨɛɨɢɯ ɜɚɪɢɚɧɬɨɜ, ɧɨ 
ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɭ ɬɭɪɛɢɧɵ Ɍ-110/120-130-5Ɇ ɧɢɠɟ. Ɍɚɤɠɟ 
ɦɟɧɶɲɟ ɩɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ ɧɚ Ɍɗɐ. ɉɨɷɬɨɦɭ ɜɵɝɨɞɧɟɟ ɛɭɞɟɬ ɭɫɬɚɧɨɜɤɚ 
ɬɭɪɛɢɧɵ Ɍ-110/120-130-5Ɇ. 
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3.2 ȼɵɛɨɪ ɬɭɪɛɨɚɝɪɟɝɚɬɚ 
 
ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɩɪɟɞɥɚɝɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɬɭɪɛɨɚɝɪɟɝɚɬ Ɍ-110/120-130-

5M ɫ ɤɨɬɥɨɚɝɪɟɝɚɬɨɦ ȻɄɁ-500-140-1. Ɍɭɪɛɨɚɝɪɟɝɚɬ ɢɦɟɟɬ ɪɹɞ ɩɪɟɢɦɭɳɟɫɬɜ: 
ɞɨɫɬɚɬɨɱɧɨ ɷɤɨɧɨɦɢɱɟɧ ɤɚɤ ɩɪɢ ɪɚɛɨɬɟ ɫ ɪɚɡɥɢɱɧɵɦɢ ɬɟɩɥɨɜɵɦɢ ɧɚɝɪɭɡɤɚɦɢ, ɬɚɤ 
ɢ ɧɚ ɱɢɫɬɨ ɤɨɧɞɟɧɫɚɰɢɨɧɧɵɯ ɪɟɠɢɦɚɯ, ɬɭɪɛɢɧɚ ɦɨɠɟɬ ɪɚɛɨɬɚɬɶ ɧɚ ɪɟɠɢɦɚɯ 
ɬɟɩɥɨɜɨɝɨ ɝɪɚɮɢɤɚ ɫ ɨɯɥɚɠɞɟɧɢɟɦ ɜɫɬɪɨɟɧɧɵɯ ɩɭɱɤɨɜ ɤɨɧɞɟɧɫɚɬɨɪɨɜ ɤɚɤ 
ɩɨɞɩɢɬɨɱɧɨɣ, ɬɚɤ ɢ ɫɟɬɟɜɨɣ ɜɨɞɨɣ, ɬɭɪɛɢɧɚ ɢɦɟɟɬ ɧɢɡɤɨɩɨɬɟɧɰɢɚɥɶɧɭɸ 
ɪɚɡɜɢɬɭɸ ɱɚɫɬɶ, ɤɨɧɞɟɧɫɚɬɨɪɧɭɸ ɝɪɭɩɩɭ ɫ ɨɩɬɢɦɚɥɶɧɵɦ ɪɚɫɯɨɞɨɦ ɨɯɥɚɠɞɚɸɳɟɣ 
ɜɨɞɵ, ɪɚɡɜɢɬɭɸ ɫɢɫɬɟɦɭ ɪɟɝɟɧɟɪɚɰɢɢ.  

 
3.2.1 Ʉɨɬɥɨɚɝɪɟɝɚɬ ȻɄɁ-500-140-1 
 
Ʉɨɬɟɥ ȿ-500-13,8-560 ȻɌ (ȻɄɁ-500-140-1) ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɪɚɛɨɬɵ ɧɚ 

ɛɟɪɟɡɨɜɫɤɨɦ ɢ ɞɪɭɝɢɯ ɛɭɪɵɯ ɭɝɥɹɯ ɋɢɛɢɪɢ ɫ ɬɟɩɥɨɮɢɤɚɰɢɨɧɧɵɦɢ ɬɭɪɛɢɧɚɦɢ ɧɚ 
ɜɵɫɨɤɢɟ ɩɚɪɚɦɟɬɪɵ ɩɚɪɚ ɜ ɪɚɣɨɧɚɯ ɫ ɫɟɣɫɦɢɱɧɨɫɬɶɸ ɞɨ 8 ɛɚɥɥɨɜ. 

Ʉɨɬɟɥ ɜɟɪɬɢɤɚɥɶɧɨ-ɜɨɞɨɬɪɭɛɧɵɣ, ɨɞɧɨɛɚɪɚɛɚɧɧɵɣ ɫ ɟɫɬɟɫɬɜɟɧɧɨɣ 
ɰɢɪɤɭɥɹɰɢɟɣ, ɨɞɧɨɤɨɪɩɭɫɧɵɣ, ɪɚɫɫɱɢɬɚɧɧɵɣ ɧɚ ɜɵɫɨɤɢɟ ɩɚɪɚɦɟɬɪɵ ɩɚɪɚ, ɜ 
ɝɚɡɨɩɥɨɬɧɨɦ ɢɫɩɨɥɧɟɧɢɢ, ɉ-ɨɛɪɚɡɧɨɣ ɡɚɤɪɵɬɨɣ ɤɨɦɩɨɧɨɜɤɢ ɫ ɭɪɚɜɧɨɜɟɲɟɧɧɨɣ 
ɬɹɝɨɣ, 

Ɍɨɩɨɱɧɚɹ ɤɚɦɟɪɚ ɨɬɤɪɵɬɨɝɨ ɬɢɩɚ ɩɪɢɡɦɚɬɢɱɟɫɤɨɣ ɮɨɪɦɵ ɷɤɪɚɧɢɪɨɜɚɧɚ 
ɰɟɥɶɧɨɫɜɚɪɧɵɦɢ ɩɚɧɟɥɹɦɢ ɢɡ ɬɪɭɛ. ȼ ɧɢɠɧɟɣ ɱɚɫɬɢ ɮɪɨɧɬɨɜɨɣ ɢ ɡɚɞɧɢɣ ɷɤɪɚɧɵ 
ɨɛɪɚɡɭɸɬ ɫɤɚɬɵ ɯɨɥɨɞɧɨɣ ɜɨɪɨɧɤɢ. 

ȼ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɬɪɭɛɵ ɮɪɨɧɬɨɜɨɣ ɫɬɟɧɵ ɤɪɭɬɨ ɨɬɤɥɨɧɟɧɵ ɢ ɨɛɪɚɡɭɸɬ 
ɫɥɚɛɨɧɚɤɥɨɧɧɵɣ ɩɨɬɨɥɨɤ ɧɚɞ ɬɨɩɤɨɣ. 

Ɍɪɭɛɵ ɡɚɞɧɟɝɨ ɷɤɪɚɧɚ ɧɚ ɭɪɨɜɧɟ ɧɢɠɧɟɣ ɨɬɦɟɬɤɢ ɜɵɯɨɞɧɨɝɨ ɨɤɧɚ ɬɨɩɤɢ 
ɪɚɡɜɟɬɜɥɹɸɬɫɹ. Ɉɞɧɚ ɬɪɭɛɤɚ ɢɡ ɤɚɠɞɵɯ ɩɹɬɢ ɩɪɨɞɨɥɠɚɟɬɫɹ ɜ ɩɥɨɫɤɨɫɬɢ ɷɤɪɚɧɚ ɢ 
ɫɥɭɠɢɬ ɩɨɞɜɟɫɤɨɣ ɩɨɫɥɟɞɧɟɝɨ, ɨɫɬɚɥɶɧɵɟ ɜɵɜɨɞɹɬɫɹ ɢɡ ɩɥɨɫɤɨɫɬɢ ɷɤɪɚɧɚ ɢ ɫ 
ɲɚɝɨɦ 100 ɦɦ ɨɛɪɚɡɭɸɬ ɰɟɥɶɧɨɫɜɚɪɧɨɣ ɩɨɞ, ɝɥɚɞɤɨɬɪɭɛɧɵɟ ɮɟɫɬɨɧ ɢ ɩɨɬɨɥɨɤ 
ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɝɚɡɨɯɨɞɚ. 

Ȼɨɤɨɜɵɟ ɫɬɟɧɵ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɝɚɡɨɯɨɞɚ, ɮɪɨɧɬɨɜɚɹ, ɡɚɞɧɹɹ ɫɬɟɧɵ ɢ 
ɩɨɬɨɥɨɤ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɨɬɩɭɫɤɧɨɝɨ ɝɚɡɨɯɨɞɚ ɡɚɤɪɵɬɵ ɰɟɥɶɧɨɫɜɚɪɧɵɦɢ 
ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɶɧɵɦɢ ɩɚɧɟɥɹɦɢ ɢɡ.  

Ȼɨɤɨɜɵɟ ɫɬɟɧɵ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɨɩɭɫɤɧɨɝɨ ɝɚɡɨɯɨɞɚ ɷɤɪɚɧɢɪɨɜɚɧɵ 
ɝɥɚɞɤɨɬɪɭɛɧɵɦɢ ɷɤɨɧɨɦɚɣɡɟɪɧɵɦɢ ɩɚɧɟɥɹɦɢ, ɤɨɬɨɪɵɟ ɨɛɲɢɬɵ ɫɧɚɪɭɠɢ 
ɦɟɬɚɥɥɢɱɟɫɤɢɦ ɥɢɫɬɨɦ. 

Ɍɨɩɨɱɧɚɹ ɤɚɦɟɪɚ ɫ ɬɜɟɪɞɵɦ ɲɥɚɤɨɭɞɚɥɟɧɢɟɦ. ɒɥɚɤɨɭɞɚɥɟɧɢɟ 
ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɨɟ, ɧɟɩɪɟɪɵɜɧɨɟ ɫ ɩɨɦɨɳɶɸ ɲɧɟɤɨɜɵɯ ɬɪɚɧɫɩɨɪɬɟɪɨɜ ɢ 
ɞɪɨɛɢɥɨɤ. 

Ɋɚɡɦɟɪɵ ɬɨɩɤɢ ɜ ɩɥɚɧɟ 10,26ɯ11,26 ɦ. 
Ɍɨɩɤɚ ɨɛɨɪɭɞɨɜɚɥɚ 12 ɩɪɹɦɨɬɨɱɧɵɦɢ ɳɟɥɟɜɵɦɢ ɩɵɥɟɭɝɨɥɶɧɵɦɢ 

ɝɨɪɟɥɤɚɦɢ, ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɜ ɭɝɥɚɯ ɬɨɩɤɢ ɜ ɬɪɢ ɹɪɭɫɚ. 
Ɍɨɩɨɱɧɵɟ ɷɤɪɚɧɵ ɫɟɤɰɢɨɧɢɪɨɜɚɧɵ ɧɚ 16 ɧɟɡɚɜɢɫɢɦɵɯ ɰɢɪɤɭɥɹɰɢɨɧɧɵɯ 

ɤɨɧɬɭɪɨɜ. ɋɟɩɚɪɚɰɢɨɧɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɜɵɩɨɥɧɟɧɵ ɩɨ ɞɜɭɯɫɬɭɩɟɧɱɚɬɨɣ ɫɯɟɦɟ 
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ɢɫɩɚɪɟɧɢɹ. ɋɯɟɦɚ ɢɫɩɚɪɟɧɢɹ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɩɪɨɦɵɜɤɭ ɩɚɪɚ ɩɢɬɚɬɟɥɶɧɨɣ 
ɜɨɞɨɣ. ɋɟɩɚɪɚɰɢɨɧɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɢɫɩɚɪɟɧɢɹ ɪɚɡɦɟɳɟɧɵ ɜ 
ɛɚɪɚɛɚɧɟ ɤɨɬɥɚ ɢ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɫɨɱɟɬɚɧɢɟ ɜɧɭɬɪɢɛɚɪɚɛɚɧɧɵɯ ɰɢɤɥɨɧɨɜ ɢ 
ɩɪɨɦɵɜɨɱɧɵɯ ɭɫɬɪɨɣɫɬɜ. ȼɬɨɪɚɹ ɫɬɭɩɟɧɶ ɢɫɩɚɪɟɧɢɹ ɜɤɥɸɱɟɧɚ ɜ ɞɜɟ ɝɪɭɩɩɵ 
ɜɵɧɨɫɧɵɯ ɫɟɩɚɪɚɰɢɨɧɧɵɯ ɰɢɤɥɨɧɨɜ. 

ȼ ɤɨɧɜɟɤɬɢɜɧɨɣ ɲɚɯɬɟ ɩɨ ɯɨɞɭ ɝɚɡɨɜ ɭɫɬɚɧɨɜɥɟɧɵ ɬɪɢ ɫɟɤɰɢɢ ɜɨɞɹɧɨɝɨ 
ɷɤɨɧɨɦɚɣɡɟɪɚ ɢ ɬɪɭɛɱɚɬɵɣ ɜɨɡɞɭɯɨɩɨɞɨɝɪɟɜɚɬɟɥɶ, ɫɤɨɦɩɨɧɨɜɚɧɧɵɟ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ. 

Ɍɪɚɤɬ ɩɚɪɚ ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɹ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɧɟɡɚɜɢɫɢɦɵɯ ɩɨɬɨɤɨɜ. 
Ɍɟɦɩɟɪɚɬɭɪɚ ɩɟɪɟɝɪɟɜɚ ɩɚɪɚ ɪɟɝɭɥɢɪɭɟɬɫɹ ɞɜɭɯɫɬɭɩɟɧɱɚɬɵɦ ɜɩɪɵɫɤɨɦ 
ɫɨɛɫɬɜɟɧɧɨɝɨ ɤɨɧɞɟɧɫɚɬɚ. 

Ⱦɥɹ ɡɚɳɢɬɵ ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɹ ɨɬ ɩɟɪɟɠɨɝɚ ɩɪɢ ɪɚɫɬɨɩɤɚɯ ɩɪɢɦɟɧɹɟɬɫɹ 
ɜɩɪɵɫɤ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɜ ɪɚɫɬɨɩɨɱɧɨɦ ɩɚɪɨɨɯɥɚɞɢɬɟɥɟ. 

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɨɬɥɚ ȿ-500-13,8-560 ȻɌ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 9 

 
Ɍɚɛɥɢɰɚ 9 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɨɬɥɚ ȿ-500-13,8-560 ȻɌ 
ɇɨɦɢɧɚɥɶɧɚɹ ɩɚɪɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɬ/ɱ 500 
ȼɢɞ ɬɨɩɥɢɜɚ Ȼɟɪɟɡɨɜɫɤɢɣ ɛɭɪɵɣ ɭɝɨɥɶ 
Ⱦɚɜɥɟɧɢɟ ɩɚɪɚ ɧɚ ɜɵɯɨɞɟ ɢɡ ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɹ, 
Ɇɉɚ (ɤɝɫ/˔ˏଶ) 

13,8 (140) 

Ɍɟɦɩɟɪɚɬɭɪɚ ɩɟɪɟɝɪɟɬɨɝɨ ɩɚɪɚ ɧɚ ɜɵɯɨɞɟ, °ɋ 560 
Ɍɟɦɩɟɪɚɬɭɪɚ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ, °ɋ 230 
Ɍɟɦɩɟɪɚɬɭɪɚ ɭɯɨɞɹɳɢɯ ɝɚɡɨɜ, °ɋ 171 
ɄɉȾ (ɛɪɭɬɬɨ) ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ ɧɚɝɪɭɡɤɢ 
ɪɚɫɱɟɬɧɵɣ, % 

91,34 

ɄɉȾ (ɛɪɭɬɬɨ) ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ ɧɚɝɪɭɡɤɢ 
ɝɚɪɚɧɬɢɣɧɵɣ, % 

90,0 

Ɋɚɫɯɨɞ ɧɚɬɭɪɚɥɶɧɨɝɨ ɬɨɩɥɢɜɚ, ɬ/ɱ 86,2 
Ɋɚɫɯɨɞ ɭɫɥɨɜɧɨɝɨ ɬɨɩɥɢɜɚ, ɬ/ɱ 46,0 
Ⱥɷɪɨɞɢɧɚɦɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɚɡɨɜɨɝɨ 
ɬɪɚɤɬɚ, ɦɦ ɜɨɞ.ɫɬ. 

2,51 

Ⱥɷɪɨɞɢɧɚɦɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɜɨɡɞɭɲɧɨɝɨ 
ɬɪɚɤɬɚ, ɦɦ ɜɨɞ.ɫɬ 

204 

Ɍɟɩɥɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, Ƚɤɚɥ/ɱ 300 
Ɉɛɴёɦ ɬɨɩɨɱɧɨɣ ɤɚɦɟɪɵ, ˏଷ 3,77*ͳͲଷ 
ȼɵɫɲɚɹ ɨɬɦɟɬɤɚ ɤɨɬɥɚ, ɦ 51 
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Ɋɢɫɭɧɨɤ 3 – ɉɪɨɞɨɥɶɧɵɣ ɪɚɡɪɟɡ ɤɨɬɥɚ ȿ-500-13,8-560 ȻɌ 



20 
 

3.2.2 Ⱥɧɚɥɢɡ ɫɢɫɬɟɦɵ ɜɨɞɨɩɨɞɝɨɬɨɜɤɢ ɆɌɗɐ 
 

Ɍɚɛɥɢɰɚ 10 – Ȼɚɥɚɧɫɵ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɜɨɞɨɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɯ ɭɫɬɚɧɨɜɨɤ 
ɡɨɧɚɯ ɞɟɣɫɬɜɢɹ ɫɢɫɬɟɦ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ Ɇɢɧɭɫɢɧɫɤɨɣ Ɍɗɐ 
Ɂɨɧɚ ɞɟɣɫɬɜɢɹ ɢɫɬɨɱɧɢɤɚ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɆɌɗɐ ȿɞ. ɢɡɦ. Ʉɨɥ-ɜɨ 
ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ȼɉɍ ɬɨɧɧ/ɱ 420 
ɋɪɟɞɧɟɜɡɜɟɲɟɧɧɵɣ ɫɪɨɤ ɫɥɭɠɛɵ ɥɟɬ 15 
Ɋɚɫɩɨɥɚɝɚɟɦɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ȼɉɍ ɬɨɧɧ/ɱ 420 
ɉɨɬɟɪɢ ɪɚɫɩɨɥɚɝɚɟɦɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ % - 
Ʉɨɥɢɱɟɫɬɜɨ ɛɚɤɨɜ-ɚɤɤɭɦɭɥɹɬɨɪɨɜ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɟɞ. 3 
ȿɦɤɨɫɬɶ ɛɚɤɨɜ ɚɤɤɭɦɭɥɹɬɨɪɨɜ ɬɵɫ. ˏଷ 2 
ȼɫɟɝɨ ɩɨɞɩɢɬɤɚ ɬɟɩɥɨɜɨɣ ɫɟɬɢ ɬɨɧɧ/ɱ 134,2 
ɇɨɪɦɚɬɢɜɧɵɟ ɭɬɟɱɤɢ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɬɨɧɧ/ɱ 15,2 
Ɉɬɩɭɫɤ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɢɡ ɬɟɩɥɨɜɵɯ ɫɟɬɟɣ ɧɚ ɰɟɥɢ 
ɝɨɪɹɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ( ɞɥɹ ɨɬɤɪɵɬɵɯ ɫɢɫɬɟɦ 
ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ)  

ɬɨɧɧ/ɱ 119 

Ɇɚɤɫɢɦɭɦ ɩɨɞɩɢɬɤɢ ɬɟɩɥɨɜɨɣ ɫɟɬɢ ɜ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɦ ɪɟɠɢɦɟ 

ɬɨɧɧ/ɱ 340 

Ɋɟɡɟɪɜ (+) / ɞɟɮɢɰɢɬ (-) ȼɉɍ ɬɨɧɧ/ɱ +80 
 

ɂɫɯɨɞɹ ɢɡ ɞɚɧɧɵɯ ɬɚɛɥɢɰɵ 10, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɭ ȼɉɍ ɆɌɗɐ 
ɟɫɬɶ ɡɚɩɚɫ ɩɨ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ, ɩɨɷɬɨɦɭ ɪɚɡɦɟɳɟɧɢɟ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ȼɉɍ 
ɧɟ ɩɥɚɧɢɪɭɟɬɫɹ. 

 
3.2.3 Ⱥɧɚɥɢɡ ɫɢɫɬɟɦɵ ɬɨɩɥɢɜɨɩɨɞɚɱɢ ɆɌɗɐ 
 
Ʉɨɬɟɥ ȻɄɁ-420-140 ɨɛɨɪɭɞɨɜɚɧ ɞɜɭɦɹ ɫɢɫɬɟɦɚɦɢ ɩɵɥɟɩɪɢɝɨɬɨɜɥɟɧɢɹ, 

ɜɵɩɨɥɧɟɧɧɵɦɢ ɩɨ ɩɨɥɭɪɚɡɨɦɤɧɭɬɨɣ ɫɯɟɦɟ. Ʉɚɠɞɚɹ ɩɵɥɟɫɢɫɬɟɦɚ ɜɤɥɸɱɚɟɬ ɜ 
ɫɟɛɹ:  

- ɛɭɧɤɟɪ ɫɵɪɨɝɨ ɭɝɥɹ 
- ɫɤɪɟɛɤɨɜɵɣ ɩɢɬɚɬɟɥɶ ɬɢɩɚ ɋɉɍ-900/5000; 
- ɦɨɥɨɬɤɨɜɭɸ ɦɟɥɶɧɢɰɭ ɆɆɌ 2000/2590/730 ɫ ɢɧɟɪɰɢɨɧɧɵɦ ɫɟɩɚɪɚɬɨɪɨɦ, 

ɩɵɥɟɜɨɣ ɰɢɤɥɨɧ 
- ɛɭɧɤɟɪ ɩɵɥɢ ɢ ɦɟɥɶɧɢɱɧɵɣ ɜɟɧɬɢɥɹɬɨɪ ȼɆ-160/850ɐ 
 
ɇɚ ɦɢɧɭɫɢɧɫɤɨɣ Ɍɗɐ ɨɬɫɭɬɫɬɜɭɟɬ ɡɚɩɚɫ ɩɨ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɜ ɫɢɫɬɟɦɟ 

ɬɨɩɥɢɜɨɩɨɞɚɱɢ, ɩɨɷɬɨɦɭ ɞɥɹ ȻɄɁ-500-140-1 ɧɟɨɛɯɨɞɢɦɚ ɭɫɬɚɧɨɜɤɚ ɧɨɜɨɣ 
ɩɵɥɟɫɢɫɬɟɦɵ. (ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɦɟɥɶɧɢɰ ɤɨɬɥɚ ȻɄɁ-420-140 ɫɨɫɬɚɜɥɹɟɬ 69,2 
ɬ/ɱ, ɚ ɞɥɹ ɤɨɬɥɚ ȻɄɁ-500-140-1 ɧɟɨɛɯɨɞɢɦɨ 86,2 ɬ/ɱ) 
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3.2.4 Ⱥɧɚɥɢɡ ɫɢɫɬɟɦɵ ɬɟɯɧɢɱɟɫɤɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɆɌɗɐ 
 
ɋɢɫɬɟɦɚ ɨɯɥɚɠɞɟɧɢɹ ɤɨɧɞɟɧɫɚɬɨɪɚ ɬɭɪɛɢɧɵ - ɨɛɨɪɨɬɧɚɹ ɫ ɝɪɚɞɢɪɧɟɣ 

ɩɥɟɧɨɱɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ. ɉɨɞɩɢɬɤɚ ɝɪɚɞɢɪɧɢ ɫɜɟɠɟɣ ɜɨɞɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɢɡ 
ɭɡɥɚ ɩɨɞɩɢɬɤɢ, ɫɦɨɧɬɢɪɨɜɚɧɧɨɝɨ ɧɚ ɫɬɚɧɰɢɢ ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɹ ɜɨɞɵ (ɍɎɈ ─ 
ɭɥɶɬɪɚɮɢɨɥɟɬɨɜɨɝɨ ɨɛɥɭɱɟɧɢɹ). 

ɋɢɫɬɟɦɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɫɨɫɬɨɢɬ ɢɡ:  
- ɢɧɮɢɥɶɬɪɚɰɢɨɧɧɵɣ ɜɨɞɨɡɚɛɨɪ, ɜɤɥɸɱɚɸɳɢɣ ɜɨɞɨɡɚɛɨɪɧɵɟ ɫɤɜɚɠɢɧɵ, 

ɧɚɫɨɫɧɵɟ ɫɬɚɧɰɢɢ 1-ɝɨ ɢ 2-ɝɨ ɩɨɞɴɟɦɨɜ ɧɚ ɨ-ɜɟ ɀɭɥɶɦɢɧɫɤɨɦ;  
- ɦɚɝɢɫɬɪɚɥɶɧɵɟ ɜɨɞɨɜɨɞɵ ɨɬ ɨ. ɀɭɥɶɦɢɧɫɤɨɝɨ ɞɨ ɩɪɨɦɩɥɨɳɚɞɤɢ Ɍɗɐ;  
- Ƚɪɚɞɢɪɧɹ ɜɵɫɨɬɨɣ 72 ɦɟɬɪɚ, ɩɥɨɳɚɞɶɸ ɨɪɨɲɟɧɢɹ 2600 ɦ2;  
- ɧɚɫɨɫɧɚɹ ɫɬɚɧɰɢɹ ɰɢɪɤɭɥɹɰɢɨɧɧɨɣ ɜɨɞɵ. 
ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɝɪɚɞɢɪɧɢ, ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɧɚ ɆɌɗɐ, ɫɨɫɬɚɜɥɹɟɬ 

16500-20000 ɬ/ɱ. ɇɨɦɢɧɚɥɶɧɵɣ ɪɚɫɯɨɞ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ ɱɟɪɟɡ ɤɨɧɞɟɧɫɚɬɨɪ 
ɬɭɪɛɢɧɵ ɉɌ-85/105-130/13-1Ɇ – 8000 ˏଷ/˚, ɚ ɭ Ɍ-110/120-130-5Ɇ – 16000 ˏଷ/˚. 
ɋɭɦɦɚɪɧɵɣ ɪɚɫɯɨɞ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ ɛɭɞɟɬ ɪɚɜɟɧ 24000 ˏଷ/˚. ɗɬɨ ɨɡɧɚɱɚɟɬ, 
ɱɬɨ ɨɞɧɨɣ ȻȽ-2600-70-8 ɛɭɞɟɬ ɧɟɞɨɫɬɚɬɨɱɧɨ ɢ ɜɨɡɧɢɤɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ 
ɭɫɬɚɧɨɜɤɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɝɪɚɞɢɪɧɢ. 
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4 Ɋɚɫɱɟɬɧɚɹ ɱɚɫɬɶ 
 
4.1 Ɋɚɫɱɟɬ ɬɟɩɥɨɜɨɣ ɫɯɟɦɵ 
 
4.1.1 Ɉɩɢɫɚɧɢɟ ɬɟɩɥɨɜɨɣ ɫɯɟɦɵ ɢ ɩɨɞɝɨɬɨɜɤɚ ɞɚɧɧɵɯ ɤ ɪɚɫɱёɬɭ 
 
Ɍɭɪɛɢɧɚ Ɍ-110/120-130-5Ɇ. ɢɦɟɟɬ ɞɜɚ ɨɬɨɩɢɬɟɥɶɧɵɯ ɨɬɛɨɪɚ ɩɚɪɚ – 

ɜɟɪɯɧɢɣ ɢ ɧɢɠɧɢɣ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɫɬɭɩɟɧɱɚɬɨɝɨ ɩɨɞɨɝɪɟɜɚ ɫɟɬɟɜɨɣ ɜɨɞɵ.  
Ɉɬɨɩɢɬɟɥɶɧɵɟ ɨɬɛɨɪɵ ɢɦɟɸɬ ɫɥɟɞɭɸɳɢɟ ɩɪɟɞɟɥɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

ɞɚɜɥɟɧɢɹ: ɜɟɪɯɧɢɣ 0,6 – 3,0 ɤɝɫ/ɫɦ2, ɧɢɠɧɢɣ 0,5 – 2,0 ɤɝɫ/ɫɦ2. Ɋɟɝɭɥɢɪɨɜɚɧɢɟ 
ɞɚɜɥɟɧɢɹ ɜ ɨɬɨɩɢɬɟɥɶɧɵɯ ɨɬɛɨɪɚɯ ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ: ɜ ɜɟɪɯɧɟɦ – ɩɪɢ ɜɤɥɸɱёɧɧɵɯ 
ɞɜɭɯ ɨɬɨɩɢɬɟɥɶɧɵɯ ɨɬɛɨɪɚɯ, ɜ ɧɢɠɧɟɦ – ɩɪɢ ɜɤɥɸɱёɧɧɨɦ ɨɞɧɨɦ ɧɢɠɧɟɦ 
ɨɬɨɩɢɬɟɥɶɧɨɦ ɨɬɛɨɪɟ. ɋɟɬɟɜɚɹ ɜɨɞɚ ɱɟɪɟɡ ɫɟɬɟɜɵɟ ɩɨɞɨɝɪɟɜɚɬɟɥɢ ɧɢɠɧɟɣ ɢ 
ɜɟɪɯɧɟɣ ɫɬɭɩɟɧɢ ɩɨɞɨɝɪɟɜɚ ɞɨɥɠɧɚ ɩɪɨɩɭɫɤɚɬɶɫɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɢ ɜ 
ɨɞɢɧɚɤɨɜɨɦ ɤɨɥɢɱɟɫɬɜɟ.  

Ɍɭɪɛɢɧɚ ɢɦɟɟɬ ɫɟɦɶ ɧɟɪɟɝɭɥɢɪɭɟɦɵɯ ɨɬɛɨɪɨɜ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ 
ɩɨɞɨɝɪɟɜɚ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɜ ɉɇȾ, ɞɟɚɷɪɚɬɨɪɟ, ɜ ɉȼȾ.  

  
Ɍɚɛɥɢɰɚ 11 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɭɪɛɨɭɫɬɚɧɨɜɤɢ Ɍ-110/120-130-5Ɇ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɚ Ɂɧɚɱɟɧɢɟ 

ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ, Ɇȼɬ 110 

Ɇɨɳɧɨɫɬɶ ɧɚ ɦɚɤɫɢɦɚɥɶɧɨɦ ɤɨɧɞɟɧɫɚɰɢɨɧɧɨɦ 
ɪɟɠɢɦɟ, Ɇȼɬ 

120 

ɇɨɦɢɧɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɫɜɟɠɟɝɨ ɩɚɪɚ, Ɇɉɚ 12,8 

ɇɨɦɢɧɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɫɜɟɠɟɝɨ ɩɚɪɚ, ºɋ 555 

ɇɨɦɢɧɚɥɶɧɵɣ ɪɚɫɯɨɞ ɫɜɟɠɟɝɨ ɩɚɪɚ (ɫ 
ɨɬɨɩɢɬɟɥɶɧɵɦɢ ɨɬɛɨɪɚɦɢ), ɬ/ɱ 

441 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɫɜɟɠɟɝɨ ɩɚɪɚ ɧɚ 
ɤɨɧɞɟɧɫɚɰɢɨɧɧɨɦ ɪɟɠɢɦɟ, ɬ/ɱ 

460 

ɇɨɦɢɧɚɥɶɧɚɹ ɬɟɩɥɨɜɚɹ ɧɚɝɪɭɡɤɚ ɨɬɛɨɪɨɜ (ɩɪɢ 
ɨɬɫɭɬɫɬɜɢɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɨɬɛɨɪɨɜ), Ƚɤɚɥ/ɱ 

175 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɬɟɩɥɨɜɚɹ ɧɚɝɪɭɡɤɚ ɨɬɛɨɪɨɜ, Ƚɤɚɥ/ɱ 184 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ, ɬ/ɱ 16000 

Ɍɟɦɩɟɪɚɬɭɪɚ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ ɧɚ ɜɯɨɞɟ ɜ 
ɤɨɧɞɟɧɫɚɬɨɪ, ºɋ 

20  

Ɍɟɦɩɟɪɚɬɭɪɚ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɧɚ ɧɨɦɢɧɚɥɶɧɨɣ 
ɪɟɠɢɦɟ, ºɋ 

232 
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ɇɚ ɪɢɫɭɧɤɟ 4 ɩɪɟɞɫɬɚɜɥɟɧɚ ɩɪɢɧɰɢɩɢɚɥɶɧɚɹ ɬɟɩɥɨɜɚɹ ɫɯɟɦɚ ɬɭɪɛɨɚɝɪɟɝɚɬɚ. 
 

 
 

Ɋɢɫɭɧɨɤ 4 – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɬɟɩɥɨɜɚɹ ɫɯɟɦɚ Ɍ-110/120-130-5Ɇ 
  
ȼ ɬɚɛɥɢɰɟ 12 ɩɪɢɜɟɞɟɧɵ ɫɜɟɞɟɧɢɹ ɩɨ ɧɟɪɟɝɭɥɢɪɭɟɦɵɦ ɨɬɛɨɪɚɦ ɬɭɪɛɢɧɵ ɢ 

ɩɨɤɚɡɚɬɟɥɹɦ ɷɮɮɟɤɬɢɜɧɨɫɬɢ. 
 

Ɍɚɛɥɢɰɚ 12 – ɋɜɟɞɟɧɢɹ ɨɛ ɨɬɛɨɪɚɯ ɢ ɄɉȾ 

ɇɚɢɦɟɧɨɜɚɧɢɟ, ɟɞ. ɢɡɦɟɪɟɧɢɹ Ɂɧɚɱɟɧɢɟ 

Ⱦɚɜɥɟɧɢɟ ɨɬɛɨɪɚ ɜ ɉȼȾ-3, Ɇɉɚ 3,32 

Ⱦɚɜɥɟɧɢɟ ɨɬɛɨɪɚ ɜ ɉȼȾ-2, Ɇɉɚ 2,28 

Ⱦɚɜɥɟɧɢɟ ɨɬɛɨɪɚ ɜ ɉȼȾ-1, Ɇɉɚ 1,22 

Ⱦɚɜɥɟɧɢɟ ɨɬɛɨɪɚ ɜ ɞɟɚɷɪɚɬɨɪ, Ɇɉɚ 1,22 

Ⱦɚɜɥɟɧɢɟ ɨɬɛɨɪɚ ɜ ɉɇȾ-4, Ɇɉɚ 0,57 

Ⱦɚɜɥɟɧɢɟ ɨɬɛɨɪɚ ɜ ɉɇȾ-3, Ɇɉɚ 0,223 

Ⱦɚɜɥɟɧɢɟ ɨɬɛɨɪɚ ɜ ɉɇȾ-2, Ɇɉɚ 0,101 

Ⱦɚɜɥɟɧɢɟ ɨɬɛɨɪɚ ɜ ɉɇȾ-1, Ɇɉɚ 0,037 

ȼɧɭɬɪɟɧɧɢɣ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɄɉȾ ɐȼȾ, % 84,5 

ȼɧɭɬɪɟɧɧɢɣ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɄɉȾ ɐɋȾ, % 88,2 

ȼɧɭɬɪɟɧɧɢɣ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɄɉȾ ɐɇȾ, % 87,6 

ɗɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɢɣ ɄɉȾ, % 98 
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Ɍɟɦɩɟɪɚɬɭɪɧɵɣ ɝɪɚɮɢɤ ɫɟɬɢ ɞɥɹ ɝ. Ɇɢɧɭɫɢɧɫɤɚ: 150/70 C. 
 
4.1.2 Ɋɚɫɱɟɬ ɫɟɬɟɜɨɣ ɭɫɬɚɧɨɜɤɢ 
 
Ɋɚɫɱёɬɧɚɹ ɫɯɟɦɚ ɩɨɞɨɝɪɟɜɚ ɫɟɬɟɜɨɣ ɜɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5. 
 

 

Ɋɢɫɭɧɨɤ 5 – ɋɯɟɦɚ ɩɨɞɨɝɪɟɜɚ ɫɟɬɟɜɨɣ ɜɨɞɵ 
 

Ɋɚɫɯɨɞ ɫɟɬɟɜɨɣ ɜɨɞɵ, ɤɝ/ɫ: 
 

Gɫɜ = ொˏ˃ˍ˔
ɫɜ*Δ௧, (4.1) 

 
ɝɞɟ ܳˏ˃ˍ˔ – ɦɚɤɫɢɦɚɥɶɧɚɹ ɨɬɨɩɢɬɟɥɶɧɚɹ ɧɚɝɪɭɡɤɟ, ɪɚɜɧɚɹ 297,48 Ƚɤɚɥ/ɱ ɢɥɢ 
345,97 Ɇȼɬ; 

Δ𝑡 – ɪɚɡɧɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪ ɩɪɹɦɨɣ (150 ºɋ) ɢ ɨɛɪɚɬɧɨɣ ɫɟɬɟɜɨɣ ɜɨɞɵ (70 ºɋ); 
ɋɜ – ɬɟɩɥɨɟɦɤɨɫɬɶ ɜɨɞɵ, ɪɚɜɧɚɹ 4,186 ɤȾɠ/(ɤɝ∗ ºɋ). 
 

Gɫɜ = ଷସହ,ଽ଻ ∗ଵ଴଴ସ,ଵ଼଺·ሺଵହ଴−଻଴ሻ = ͳͲ͵ʹ,ͳ͵  

 
Ɉɩɪɟɞɟɥɢɦ ɤ-ɬ ɬɟɩɥɨɮɢɤɚɰɢɢ: 
ߙ  = ொ˄˃ˊொˏ˃ˍ˔, (4.2) 

 
ɝɞɟ ܳˏ˃ˍ˔ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (4.1); ܳ˄˃ˊ – ɨɬɨɩɢɬɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɨɬɛɨɪɨɜ ɬɭɪɛɢɧɵ, ɪɚɜɧɚɹ 175 Ƚɤɚɥ/ɱ ɢɥɢ  
203,53 Ɇȼɬ. 

ߙ  = ଵ଻ହଶଽ଻,ସ଼ = Ͳ,ͷͺͺ  
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Ɉɩɪɟɞɟɥɢɦ ɬɟɦɩɟɪɚɬɭɪɭ ɡɚ ɜɟɪɯɧɢɦ ɫɟɬɟɜɵɦ ɩɨɞɨɝɪɟɜɚɬɟɥɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 𝑡˅˔ = 𝑡ˑ˔ + ொ˄˃ˊ

Gɫɜ∗ɫɜ
 , (4.3) 

 
ɝɞɟ 𝑡ˑ˔ – ɬɟɦɩɟɪɚɬɭɪɚ ɨɛɪɚɬɧɨɣ ɫɟɬɟɜɨɣ ɜɨɞɵ, ɪɚɜɧɚɹ 70 ɋ; ܳ˄˃ˊ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (4.2); 

Gɫɜ ɢ ɫɜ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (4.1). 
 𝑡˅˔ = ͹Ͳ + ଵ଻ହ∗ଵ଴଴଴ଵ଴ଷଶ,ଵଷ∗Ͷ,ͳͺ͸ = ͳͳ͹,Ͳ͸  

 
Ɍɟɦɩɟɪɚɬɭɪɭ ɧɚɝɪɟɜɚ ɫɟɬɟɜɨɣ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɫɟɬɟɜɨɦ ɩɨɞɨɝɪɟɜɚɬɟɥɟ 

ɨɩɪɟɞɟɥɢɦ ɢɡ ɭɫɥɨɜɢɹ ɪɚɜɧɨɦɟɪɧɨɝɨ ɧɚɝɪɟɜɚ ɜɨɞɵ ɜ ɩɨɞɨɝɪɟɜɚɬɟɥɹɯ, ɋ 
 𝑡ː˔ = 𝑡ˑ˔ + ௧˅˔−௧ˑ˔ଶ , (4.4) 

 
ɝɞɟ 𝑡ˑ˔ ɢ 𝑡˅˔ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (4.3). 

 𝑡ː˔ = ͹Ͳ + ଵଵ଻,଴଺−଻଴ଶ = ͻ͵,ͷ͵  

 
Ɍɟɦɩɟɪɚɬɭɪɚ ɧɚɫɵɳɟɧɢɹ ɜɟɪɯɧɟɝɨ ɫɟɬɟɜɨɝɨ ɩɨɞɨɝɪɟɜɚɬɟɥɹ, ɋ: 
 𝑡′˅˔ = 𝑡˅˔ + ϑ, (4.5) 
 

ɝɞɟ 𝑡˅˔ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (4.3); ϑ – ɜɟɥɢɱɢɧɚ ɧɟɞɨɝɪɟɜɚ, ɞɥɹ ɫɟɬɟɜɵɯ ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ ɫɨɫɬɚɜɥɹɟɬ 5 ɋ. 
 𝑡′˅˔ = ͳͳ͹,Ͳ͸ + ͷ = ͳʹʹ,06  
 
Ⱦɚɜɥɟɧɢɟ ɩɚɪɚ ɜ ɤɨɪɩɭɫɟ ɜɟɪɯɧɟɝɨ ɫɟɬɟɜɨɝɨ ɩɨɞɨɝɪɟɜɚɬɟɥɹ, Ɇɉɚ:  
 ܲ˅′̝ =   ʹ௦ሺ𝑡˅˔ሻ=0,ʹͳ݌
 
ɋ ɭɱёɬɨɦ ɩɨɬɟɪɶ ɞɚɜɥɟɧɢɹ ɜ ɬɪɭɛɨɩɪɨɜɨɞɚɯ (ɄɉȾ = 0,95) ɨɩɪɟɞɟɥɢɦ 

ɞɚɜɥɟɧɢɟ ɜ ɜɟɪɯɧɟɦ ɨɬɨɩɢɬɟɥɶɧɨɦ ɨɬɛɨɪɟ, Ɇɉɚ 
˔˅݌  = ௉˅′̝଴,ଽହ, (4.6) 

 
ɝɞɟ ܲ˅′̝  - ɞɚɜɥɟɧɢɟ ɜ ɤɨɪɩɭɫɟ ȼɋ, Ɇɉɚ. 

˔˅݌  = ଴,ଶଵଶ ଴,ଽହ = Ͳ,ʹʹ͵  
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Ɍɟɦɩɟɪɚɬɭɪɚ ɧɚɫɵɳɟɧɢɹ ɧɢɠɧɟɝɨ ɫɟɬɟɜɨɝɨ ɩɨɞɨɝɪɟɜɚɬɟɥɹ, ɋ: 
 𝑡′ː˔ = 𝑡ː˔ + ϑ, (4.7) 
 

ɝɞɟ 𝑡ː˔ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (4.4); ϑ – ɜɟɥɢɱɢɧɚ ɧɟɞɨɝɪɟɜɚ, ɞɥɹ ɫɟɬɟɜɵɯ ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ ɫɨɫɬɚɜɥɹɟɬ 5 ɋ. 
 𝑡′ː˔ = ͻ͵,ͷ͵ + ͷ = ͻͺ,ͷ͵  
 
Ⱦɚɜɥɟɧɢɟ ɩɚɪɚ ɜ ɤɨɪɩɭɫɟ ɧɢɠɧɟɝɨ ɫɟɬɟɜɨɝɨ ɩɨɞɨɝɪɟɜɚɬɟɥɹ, Ɇɉɚ:  
 ܲː′̝ =   ௦ሺ𝑡ː˔ሻ=0,Ͳͻ͸݌
 
ɋ ɭɱёɬɨɦ ɩɨɬɟɪɶ ɞɚɜɥɟɧɢɹ ɜ ɬɪɭɛɨɩɪɨɜɨɞɚɯ (ɄɉȾ = 0,95) ɨɩɪɟɞɟɥɢɦ 

ɞɚɜɥɟɧɢɟ ɜ ɧɢɠɧɟɦ ɨɬɨɩɢɬɟɥɶɧɨɦ ɨɬɛɨɪɟ, Ɇɉɚ 
˔ː݌  = ௉ː ˔′଴,ଽହ, (4.8) 

 
ɝɞɟ ܲ˅′̝  - ɞɚɜɥɟɧɢɟ ɜ ɤɨɪɩɭɫɟ ȼɋ, Ɇɉɚ. 

˔ː݌  = 0,Ͳͻ͸଴,ଽହ = Ͳ,ͳͲͳ  

 
4.1.3 ɉɨɫɬɪɨɟɧɢɟ ɩɪɨɰɟɫɫɚ ɪɚɫɲɢɪɟɧɢɹ ɩɚɪɚ ɧɚ ɇ-S ɞɢɚɝɪɚɦɦɟ 
 

ɉɪɨɰɟɫɫ ɪɚɫɲɢɪɟɧɢɹ, ɩɨɫɬɪɨɟɧɧɵɣ ɜ ɩɪɨɝɪɚɦɦɟ «Ⱦɢɚɝɪɚɦɦɚ h-S ɞɥɹ ɜɨɞɵ 
ɢ ɜɨɞɹɧɨɝɨ ɩɚɪɚ» ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 6. 

ȼɫɟ ɞɚɧɧɵɟ ɨɛ ɷɧɬɚɥɶɩɢɢ ɩɚɪɚ ɢ ɞɪɟɧɚɠɚ ɜ ɨɬɛɨɪɚɯ ɩɪɟɞɫɬɚɜɥɟɧɵ  
ɜ ɬɚɛɥɢɰɟ 13. 

 

 
 

Ɋɢɫɭɧɨɤ 6 – ɉɪɨɰɟɫɫ ɪɚɫɲɢɪɟɧɢɹ ɩɚɪɚ ɜ ɬɭɪɛɢɧɟ 
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ɗɧɬɚɥɶɩɢɹ ɩɚɪɚ ɩɪɢ ɧɚɱɚɥɶɧɵɯ ɩɚɪɚɦɟɬɪɚɯ (ɬɟɦɩɟɪɚɬɭɪɟ 555 ɋ ɢ 
ɞɚɜɥɟɧɢɢ 12,8 Ɇɩɚ) h0 ɪɚɜɧɚ 3486,507 ɤȾɠ/ɤɝ. ɗɧɬɚɥɶɩɢɹ ɩɚɪɚ, ɩɨɞɚɜɚɟɦɨɝɨ ɜ 
ɤɨɧɞɟɧɫɚɬɨɪ ɪɚɜɧɚ 2182,763 ɤȾɠ/ɤɝ. 

 
Ɍɚɛɥɢɰɚ 13 – ɗɧɬɚɥɶɩɢɢ ɩɚɪɚ ɢ ɞɪɟɧɚɠɚ ɜ ɨɬɛɨɪɚɯ 

ɇɨɦɟɪ ɨɬɛɨɪɚ 
Ɍɟɦɩɟɪɚɬɭɪɚ 

ɧɚɫɵɳɟɧɢɹ, ɋ 
Ⱦɟɣɫɬɜɢɬɟɥɶɧɚɹ ɷɧɬɚɥɶɩɢɹ 

ɩɚɪɚ, ɤȾɠ/ɤɝ 
ɗɧɬɚɥɶɩɢɹ ɞɪɟɧɚɠɚ, 

ɤȾɠ/ɤɝ 

1 239,546 3155,115 1035,355 
2 219,108 3077,67 939,523 
3 187,852 2942,355 801,83 
4 156,838 2799,315 661,845 
5 123,688 2647,979 519,473 
6 99,884 2532,828 418,611 
7 73,994 2399,606 309,757 
 
4.1.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɯɨɞɨɜ ɩɚɪɚ ɧɚ ɫɟɬɟɜɵɟ ɩɨɞɨɝɪɟɜɚɬɟɥɢ  
 
Ɋɚɫɯɨɞ ɩɚɪɚ ɧɚ ɜɟɪɯɧɢɣ ɫɟɬɟɜɨɣ ɩɨɞɨɝɪɟɜɚɬɟɥɶ (ɢɡ ɭɪɚɜɧɟɧɢɹ ɬɟɩɥɨɜɨɝɨ 

ɛɚɥɚɧɫɚ) ɨɩɪɟɞɟɥɹɟɬɫɹ, ɤɝ/ɫ: 
˔˅ܦ  = Gɫɜ∗∆௧˅˔∗ɫɜሺℎఱ𝑖−௧ˇఱ̅̅ ̅̅ ሻ , (4.9) 

 
ɝɞɟ Gɫɜ ɢ ɫɜ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (4.1); ∆𝑡˅˔ – ɪɚɡɧɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪ ɫɟɬɟɜɨɣ ɜɨɞɵ ɧɚ ɜɯɨɞɟ ɢ ɜɵɯɨɞɟ ɢɡ ɜɟɪɯɧɟɝɨ 
ɫɟɬɟɜɨɝɨ ɩɨɞɨɝɪɟɜɚɬɟɥɹ, ɋ; ℎହ𝑖 – ɷɧɬɚɥɶɩɢɹ ɝɪɟɸɳɟɝɨ ɩɚɪɚ ɜ ɜɟɪɯɧɟɦ ɨɬɨɩɢɬɟɥɶɧɨɦ ɨɬɛɨɪɟ, ɤȾɠ/ɤɝ; 𝑡ˇହ̅̅ ̅̅  – ɷɧɬɚɥɶɩɢɹ ɞɪɟɧɚɠɚ ɝɪɟɸɳɟɝɨ ɩɚɪɚ ɜ ȼɋ, ɤȾɠ/ɤɝ. 

˔˅ܦ  = ଵ଴ଷଶ,ͳ͵ͳ∗ሺଵଶଶ,଴଺−ଽ଼,ହଷଵሻ∗Ͷ,ͳͺ͸ሺଶ଺ସ଻,ଽ଻ଽ−ହଵଶ,ହହଷሻ = Ͷͺ,͸ʹ͹   
 
ɇɚɝɪɭɡɤɚ ɜɟɪɯɧɟɝɨ ɫɟɬɟɜɨɝɨ ɩɨɞɨɝɪɟɜɚɬɟɥɹ, Ɇȼɬ:   
 ܳ˅˔ = ˅˔ܩ ∗ ∆𝑡˅˔ ∗ ˔ʑ, (4.10) 
 

ɝɞɟ Gɫɜ ɢ ɫɜ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (4.1); ∆𝑡˅˔ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (4.9). 
 ܳ˅˔ = ͳͲ͵ʹ,ͳ͵ͳ ∗ ሺͳʹʹ,Ͳ͸ − ͻͺ,ͷ͵ͳሻ ∗ Ͷ,ͳͺ͸ ∗ Ͳ,ͲͲͳ = ͳͲͳ,͹͸͵   
 
Ɋɚɫɯɨɞ ɩɚɪɚ ɧɚ ɧɢɠɧɢɣ ɫɟɬɟɜɨɣ ɩɨɞɨɝɪɟɜɚɬɟɥɶ (ɢɡ ɭɪɚɜɧɟɧɢɹ ɬɟɩɥɨɜɨɝɨ 

ɛɚɥɚɧɫɚ) ɨɩɪɟɞɟɥɹɟɬɫɹ, ɤɝ/ɫ: 
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˔ːܦ = Gɫɜ∗∆௧ː˔∗ɫɜሺℎల𝑖−௧ˇల̅̅ ̅̅ ሻ , (4.11) 

 
ɝɞɟ Gɫɜ ɢ ɫɜ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (4.1); ∆𝑡˅˔ – ɪɚɡɧɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪ ɫɟɬɟɜɨɣ ɜɨɞɵ ɧɚ ɜɯɨɞɟ ɢ ɜɵɯɨɞɟ ɢɡ ɧɢɠɧɟɝɨ 
ɫɟɬɟɜɨɝɨ ɩɨɞɨɝɪɟɜɚɬɟɥɹ, ɋ; ℎ଺𝑖 – ɷɧɬɚɥɶɩɢɹ ɝɪɟɸɳɟɝɨ ɩɚɪɚ ɜ ɧɢɠɧɟɦ ɨɬɨɩɢɬɟɥɶɧɨɦ ɨɬɛɨɪɟ, ɤȾɠ/ɤɝ; 𝑡ˇ଺̅̅ ̅̅  – ɷɧɬɚɥɶɩɢɹ ɞɪɟɧɚɠɚ ɝɪɟɸɳɟɝɨ ɩɚɪɚ ɜ ɇɋ, ɤȾɠ/ɤɝ. 

˔ːܦ  = ଵ଴ଷଶ,ͳ͵ͳ∗ሺଽ଼,ହଷଵ−଻଴ሻ∗Ͷ,ͳͺ͸ሺଶହଷଶ,଼ଶ଼−ସଵଶ,ଽ଴ଶሻ = Ͷͺ,ͻͺ͵  

 
ɇɚɝɪɭɡɤɚ ɧɢɠɧɟɝɨ ɫɟɬɟɜɨɝɨ ɩɨɞɨɝɪɟɜɚɬɟɥɹ, Ɇȼɬ:   
 ܳː˔ = ˅˔ܩ ∗ ∆𝑡ː˔ ∗ ˔ʑ, (4.12) 
 

ɝɞɟ Gɫɜ ɢ ɫɜ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (4.1); ∆𝑡ː˔ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (4.11). 
 ܳː˔ = ͳͲ͵ʹ,ͳ͵ͳ ∗ ሺͻͺ,ͷ͵ͳ − ͹Ͳሻ ∗ Ͷ,ͳͺ͸ ∗ Ͳ,ͲͲͳ = ͳͲͳ,͹͸͵   
 
4.1.5 Ɉɩɪɟɞɟɥɟɧɢɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɩɚɪɚ ɧɚ ɬɭɪɛɢɧɭ 
 
Ʉɨɷɮɮɢɰɢɟɧɬ ɧɟɞɨɜɵɪɚɛɨɬɤɢ ɦɨɳɧɨɫɬɢ ɨɬɨɩɢɬɟɥɶɧɵɯ ɨɬɛɨɪɨɜ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
ɞɥɹ ɜɟɪɯɧɟɝɨ ɬɟɩɥɨɮɢɤɚɰɢɨɧɧɨɝɨ ɨɬɛɨɪɚ: 
 

yɜɫ = ℎఱ𝑖−ℎ𝑘𝑖ℎబ−ℎ𝑘𝑖 , (4.13) 

 
ɝɞɟ ℎହ𝑖 – ɷɧɬɚɥɶɩɢɹ ɩɚɪɚ ɢɡ ɬɚɛɥɢɰɵ 3; ℎ଴ – ɷɧɬɚɥɶɩɢɹ ɨɫɬɪɨɝɨ ɩɚɪɚ, ɪɚɜɧɚɹ 3493,089 ɤȾɠ/ɤɝ; ℎ𝑘𝑖 – ɷɧɬɚɥɶɩɢɹ ɩɚɪɚ, ɩɨɫɬɭɩɚɸɳɟɝɨ ɜ ɤɨɧɞɟɧɫɚɬɨɪ, ɪɚɜɧɚ 2182,763 ɤȾɠ/ɤɝ. 

 

yɜɫ = ଶ଺ସ଻,ଽ଻ଽ−ଶଵ଼ଶ,଻଺ଷ ଷସଽଷ,଴଼ଽ−ଶଵ଼ଶ,଻଺ଷ = Ͳ,͵ͷͷ   

 
ɞɥɹ ɧɢɠɧɟɝɨ ɬɟɩɥɨɮɢɤɚɰɢɨɧɧɨɝɨ ɨɬɛɨɪɚ: 
 

yɧɫ = ℎల𝑖−ℎ𝑘𝑖ℎబ−ℎ𝑘𝑖 , (4.14) 

 
ɝɞɟ ℎ଺𝑖 – ɷɧɬɚɥɶɩɢɹ ɩɚɪɚ ɢɡ ɬɚɛɥɢɰɵ 3; ℎ଴ ɢ ℎ𝑘𝑖 – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (4.13). 

 

yɧɫ = ଶହଷଶ,଼ଶ଼−ଶଵ଼ଶ,଻଺ଷଷସଽଷ,଴଼ଽ−ଶଵ଼ଶ,଻଺ଷ = Ͳ,ʹ͸͹   
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Ⱦɟɣɫɬɜɢɬɟɥɶɧɵɣ ɬɟɩɥɨɩɟɪɟɩɚɞ ɬɭɪɛɢɧɵ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɦɭ 

ɜɵɪɚɠɟɧɢɸ, ɤȾɠ/ɤɝ 
𝑖ܪ  = ℎ଴ − ℎ𝑘𝑖, (4.15) 
 

ɝɞɟ ℎ଴ ɢ ℎ𝑘𝑖 – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (4.13). 
𝑖ܪ  = ͵Ͷͻ͵,Ͳͺͻ − ʹͳͺʹ,͹͸͵ = ͳ͵ͳͲ,͵ͷͶ  
 
ɉɪɢɧɢɦɚɹ ɤɨɷɮɮɢɰɢɟɧɬ ɪɟɝɟɧɟɪɚɰɢɢ Kɪ = 1,168, ɩɨɥɭɱɚɟɦ ɪɚɫɯɨɞ ɩɚɪɚ ɧɚ 

ɬɭɪɛɢɧɭ, ɤɝ/ɫ: 
଴ܦ  = 𝐾Р · ቀ ௐэு𝑖·𝜂эм

+ ɜɫݕ · ɜɫܦ + ɧɫݕ ·  ɧɫቁ, (4.16)ܦ

 
ɝɞɟ Hi – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (4.15); 

эܹ – ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɦɨɳɧɨɫɬɶ ɬɭɪɛɢɧɵ, ɪɚɜɧɚɹ 110 Ɇȼɬ; ݕɜɫ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (4.13); ݕɧɫ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (4.14); ܦɜɫ ɢ ܦɧɫ – ɪɚɫɯɨɞɵ ɩɚɪɚ ɧɚ ɬɟɩɥɨɮɢɤɚɰɢɨɧɧɵɟ ɨɬɛɨɪɵ, ɪɚɫɫɱɢɬɵɜɚɟɦɵɟ 
ɩɨ ɮɨɪɦɭɥɚɦ (4.10) ɢ (4.11) ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

ɷɦ = 0,98 – ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɢɣ ɄɉȾ. 
଴ܦ  = ͳ,ͳ͸ͺ · ቀ ଵଵ଴∗ଵ଴଴଴ଵଷଵ଴,ଷହସ·଴,ଽ଼+ Ͳ,͵ͷͷ  ∗ Ͷͺ,͸ʹ͹ + Ͳ,ʹ͸͹ ∗ Ͷͺ,ͻͺ͵ቁ = ͳ͵ͷ,ͷ  

 
4.1.6 Ȼɚɥɚɧɫ ɩɚɪɚ ɢ ɤɨɧɞɟɧɫɚɬɚ 
 
Ɋɚɫɯɨɞ ɩɚɪɚ ɧɚ ɷɠɟɤɬɨɪ ɩɪɢɧɹɬ 0,5 % ɨɬ ɪɚɫɯɨɞɚ ɩɚɪɚ ɧɚ ɬɭɪɛɢɧɭ, ɤɝ/ɫ: 
 
Dɷɠ = 0,005∗D0 (4.17) 
 

ɝɞɟ D0 – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (4.16). 
 
Dɷɠ = 0,005 ∗ ͳ͵ͷ,ͷ = 0,678  
 
Ⱦɨɥɹ ɪɚɫɯɨɞɚ ɩɚɪɚ ɧɚ ɭɩɥɨɬɧɟɧɢɹ ɬɭɪɛɢɧɵ ɫɨɫɬɚɜɥɹɟɬ 1%, ɨɩɪɟɞɟɥɢɦ 

ɪɚɫɯɨɞ ɩɚɪɚ ɧɚ ɭɩɥɨɬɧɟɧɢɹ ɤɝ/ɫ: 
 
Dɭɩɥ = 0,01∗ D0, (4.18) 
 

ɝɞɟ D0 – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (4.16). 
 
Dɭɩɥ = 0,01∗ ͳ͵ͷ,ͷ = 1,355 
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ɍɬɟɱɤɢ ɩɚɪɚ ɢ ɤɨɧɞɟɧɫɚɬɚ ɫɨɫɬɚɜɥɹɸɬ 1,1 %, ɤɝ/ɫ: 
 
Dɭɬ = 1,1%∗D0, (4.19) 
 

ɝɞɟ D0 – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (4.16). 
 
Dɭɬ = 1,1% ∗ ͳ͵ͷ,ͷ = 1,491 
 
Ɋɚɫɯɨɞ ɩɚɪɚ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ (ɫ ɭɱɟɬɨɦ ɞɨɥɢ ɪɚɫɯɨɞɚ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ 

ɧɭɠɞɵ ɦɚɡɭɬɧɨɝɨ ɯɨɡɹɣɫɬɜɚ (1,2%) ɢ ɤɨɬɟɥɶɧɨɝɨ ɨɬɞɟɥɟɧɢɹ (1,2%)) ɫɨɫɬɚɜɢɬ, 
ɤɝ/ɫ: 

 
Dɫɧ = (1,2%+1,2%)∗D0 (4.20) 
 

ɝɞɟ D0 – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (4.16). 
 
Dɫɧ = (1,2%+1,2%)∗ ͳ͵ͷ,ͷ = 3,252 
 
Ɍɨɝɞɚ ɫ ɭɱɟɬɨɦ ɪɚɫɯɨɞɨɜ, ɪɚɫɫɱɢɬɚɧɧɵɯ ɩɨ ɮɨɪɦɭɥɚɦ (4.17) – (4.20), ɪɚɫɯɨɞ 

ɩɟɪɟɝɪɟɬɨɝɨ ɩɚɪɚ ɫɨɫɬɚɜɢɬ, ɤɝ/ɫ: 
 
Dɩɟ = D0 + Dɷɠ + Dɭɩɥ + Dɭɬ + Dɫɧ  (4.21) 
 

ɝɞɟ D0 – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (4.16). 
 
Dɩɟ = ͳ͵ͷ,ͷ + 0,678 + 1,355+ 1,491+ 3,252= 142,277 
 
Ɋɚɫɯɨɞ ɩɪɨɞɭɜɨɱɧɨɣ ɜɨɞɵ ɫɨɫɬɚɜɥɹɟɬ 1,5 % ɨɬ ɪɚɫɯɨɞɚ ɩɟɪɟɝɪɟɬɨɝɨ ɩɚɪɚ ɢ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ, ɤɝ/ɫ: 
ɩɪܩ  = ͳ,ͷ% ∗  ɩɟ, (4.22)ܦ
 

ɝɞɟ ܦɩɟ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (4.21). 
ɩɪܩ  = ͳ,ͷ% ∗ ͳͶʹ,ʹ͹͹ = ʹ,ͳ͵Ͷ  
 
Ɍɨɝɞɚ ɫ ɭɱёɬɨɦ ɮɨɪɦɭɥ (4.21) ɢ (4.22), ɪɚɫɯɨɞ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɫɨɫɬɚɜɢɬ 
ɩɜܩ  = ɩɟܦ + ɩɪܩ = ͳͶʹ,ʹ͹͹ + ʹ,ͳ͵Ͷ = ͳͶͶ,Ͷͳͳ (4.23) 
 
4.1.7 Ɋɚɫɱɟɬ ɪɚɫɲɢɪɢɬɟɥɟɣ ɧɟɩɪɟɪɵɜɧɨɣ ɩɪɨɞɭɜɤɢ 
 



31 
 

Ɋɚɫɱёɬɧɚɹ ɫɯɟɦɚ ɪɚɫɲɢɪɢɬɟɥɟɣ ɧɟɩɪɟɪɵɜɧɨɣ ɩɪɨɞɭɜɤɢ ɩɪɟɞɫɬɚɜɥɟɧɚ  
ɧɚ ɪɢɫɭɧɤɟ 7. 

 

 
 

Ɋɢɫɭɧɨɤ 7 – Ɋɚɫɱёɬɧɚɹ ɫɯɟɦɚ ɪɚɫɲɢɪɢɬɟɥɟɣ ɧɟɩɪɟɪɵɜɧɨɣ ɩɪɨɞɭɜɤɢ 
 
Ɉɩɪɟɞɟɥɢɦ ɪɚɫɯɨɞ ɜɬɨɪɢɱɧɨɝɨ ɩɚɪɚ ɢɡ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɪɚɫɲɢɪɢɬɟɥɹ, ɤɝ/ɫ 
˕˅′ܦ  = ீ˒˓∗ሺ௧̅˒˓−௧′̅˒˓ሻ௥భ , (4.24) 

 
ɝɞɟ ܩɩɪ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (4.22); 𝑡̅˒ ˓ – ɷɧɬɚɥɶɩɢɹ ɩɪɨɞɭɜɨɱɧɨɣ ɜɨɞɵ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɤɚɤ ɷɧɬɚɥɶɩɢɹ 
ɧɚɫɵɳɟɧɧɨɣ ɜɨɞɵ ɩɨ ɞɚɜɥɟɧɢɸ ɜ ɛɚɪɚɛɚɧɟ ɢ ɪɚɜɧɚɹ 1563,013 ɤȾɠ/ɤɝ; 𝑡′̅˒˓ – ɷɧɬɚɥɶɩɢɹ ɩɪɨɞɭɜɨɱɧɨɣ ɜɨɞɵ, ɫɥɢɜɚɟɦɨɣ ɢɡ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ 
ɪɚɫɲɢɪɢɬɟɥɹ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɤɚɤ ɷɧɬɚɥɶɩɢɹ ɧɚɫɵɳɟɧɧɨɣ ɜɨɞɵ ɩɨ ɞɚɜɥɟɧɢɸ 0,7 
Ɇɉɚ ɢ ɪɚɜɧɚɹ 697,143 ɤȾɠ/ɤɝ; ݎଵ – ɬɟɩɥɨɬɚ ɩɚɪɨɨɛɪɚɡɨɜɚɧɢɹ ɩɪɢ ɞɚɜɥɟɧɢɢ 0,7 Ɇɩɚ, ɪɚɜɧɚɹ 2065,606 
ɤȾɠ/ɤɝ. 

˕˅′ܦ  = ଶ,ଵଷସ ∗ሺଵହ଺ଷ,଴ଵଷ −଺ଽ଻,ଵସଷሻଶ଴଺ହ,଺଴଺ = Ͳ,ͺͻͷ  

 
Ɋɚɫɱɟɬ ɩɪɨɞɭɜɨɱɧɨɣ ɜɨɞɵ ɢɡ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɪɚɫɲɢɪɢɬɟɥɹ, ɤɝ/ɫ 
ɩɪ′ܩ  = ɩɪܩ −  (4.25) ,˕˅′ܦ
 

ɝɞɟ ܩɩɪ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (4.22); ܦ′˅˕ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (4.24). 
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ɩɪ′ܩ  = ʹ,ͳ͵Ͷ − Ͳ,ͺͻͷ = ͳ,ʹͶ  
 
Ɉɩɪɟɞɟɥɢɦ ɪɚɫɯɨɞ ɜɬɨɪɢɱɧɨɝɨ ɩɚɪɚ ɢɡ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɪɚɫɲɢɪɢɬɟɥɹ, ɤɝ/ɫ 
˕˅′′ܦ  = ீ′˒˓∗ሺ௧′̅˒˓−௧′′̅̅̅̅ ˒˓ሻ௥మ , (4.26) 

 
ɝɞɟ ܩ′˒˓ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (4.24); 𝑡′̅˒˓ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (4.24); 𝑡′′̅˒˓ – ɷɧɬɚɥɶɩɢɹ ɩɪɨɞɭɜɨɱɧɨɣ ɜɨɞɵ, ɫɥɢɜɚɟɦɨɣ ɢɡ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ 
ɪɚɫɲɢɪɢɬɟɥɹ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɤɚɤ ɷɧɬɚɥɶɩɢɹ ɧɚɫɵɳɟɧɧɨɣ ɜɨɞɵ ɩɨ ɞɚɜɥɟɧɢɸ  
0,12 Ɇɉɚ ɢ ɪɚɜɧɚɹ 439,299 ɤȾɠ/ɤɝ; ݎଶ – ɬɟɩɥɨɬɚ ɩɚɪɨɨɛɪɚɡɨɜɚɧɢɹ ɩɪɢ ɞɚɜɥɟɧɢɢ 0,092 Ɇɉɚ, ɪɚɜɧɚɹ  
2243,759 ɤȾɠ/ɤɝ. 

˕˅′′ܦ  = ଵ,ଶସ  ∗ሺ଺ଽ଻,ଵସଷ−ସଷଽ,ଶଽଽሻଶଶସଷ,଻ହଽ = Ͳ,ͳͶʹ  

 
Ɋɚɫɱёɬ ɩɪɨɞɭɜɨɱɧɨɣ ɜɨɞɵ ɢɡ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɪɚɫɲɢɪɢɬɟɥɹ, ɤɝ/ɫ 
ɩɪ′′ܩ  = ɩɪ′ܩ −  (4.27) ,˕˅′′ܦ
 

ɝɞɟ ܩ′ɩɪ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (4.25); ܦ′′˅˕ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (4.26). 
ɩɪ′′ܩ  = ͳ,ʹͶ − Ͳ,ͳͶʹ = ͳ,Ͳͻ͹  
 
Ʉɨɥɢɱɟɫɬɜɨ ɯɢɦɢɱɟɫɤɢ ɨɱɢɳɟɧɧɨɣ ɜɨɞɵ, ɩɨɞɚɜɚɟɦɨɣ ɜ ɞɟɚɷɪɚɬɨɪ, 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ, ɤɝ/ɫ 
ɯɨɜܩ  = ɩɪ′′ܩ + ˕˖ܦ +  ː, (4.28)˔ܦ
 

ɝɞɟ ܩ′′ɩɪ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (4.27); ܦ˖˕ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (4.19); ܦ˔ː – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (4.20); 
ɯɨɜܩ  = ͳ,Ͳͻ͹ + ͳ,Ͷͻͳ + ͵,ʹͷʹ = ͷ,͹ͻͳ  
  
ɂɡ ɭɪɚɜɧɟɧɢɹ ɩɨɞɨɝɪɟɜɚɬɟɥɹ ɉɏɈȼ ɧɚɣɞɟɦ ɬɟɦɩɟɪɚɬɭɪɭ ɯɢɦɢɱɟɫɤɢ 

ɨɱɢɳɟɧɧɨɣ ɜɨɞɵ ɧɚ ɜɵɯɨɞɟ ɢɡ ɩɨɞɨɝɪɟɜɚɬɟɥɹ, ºɋ 
 𝑡′˘ˑ˅ = 𝑡˘ˑ˅ + ீ′′ɩɪ∗ሺ௧′′˒˓−௧˔ˎሻ

хீɨв
, (4.29) 
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ɝɞɟ 𝑡˘ˑ˅ – ɬɟɦɩɟɪɚɬɭɪɚ ɯɢɦɢɱɟɫɤɢ ɨɱɢɳɟɧɧɨɣ ɜɨɞɵ ɧɚ ɜɯɨɞɟ ɜ ɉɏɈȼ, ɪɚɜɧɚɹ 30 
ºɋ; ܩ′′ɩɪ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (4.27); 𝑡′′˒˓ – ɬɟɦɩɟɪɚɬɭɪɚ ɩɪɨɞɭɜɨɱɧɨɣ ɜɨɞɵ ɧɚ ɜɵɯɨɞɟ ɢɡ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ 
ɪɚɫɲɢɪɢɬɟɥɹ, ɪɚɜɧɚɹ 𝑡௦ሺ𝑡′′̅̅ ̅˒˓ሻ = 104,784 ºɋ; 𝑡˔ˎ – ɬɟɦɩɟɪɚɬɭɪɚ ɩɪɨɞɭɜɨɱɧɨɣ ɜɨɞɵ, ɫɥɢɜɚɟɦɚɹ ɜ ɬɟɯ. ɤɚɧɚɥɢɡɚɰɢɸ ɩɨɫɥɟ 
ɉɏɈȼ, ɪɚɜɧɚɹ 60 ºɋ. 

 𝑡′˘ˑ˅ = ͵Ͳ + ଵ,଴ଽ଻  ∗ሺଵ଴ସ,଻଼ସ −଺଴ሻହ,଻ଽଵ = ͵ͺ,ͷͳͷ  

 
4.1.8 Ɋɚɫɱёɬ ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ 
 
Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɉȼȾ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 8.  
 

 
 

Ɋɢɫɭɧɨɤ 8 – ɋɯɟɦɚ ɜɤɥɸɱɟɧɢɹ ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ 
 
ɍɪɚɜɧɟɧɢɟ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ ɞɥɹ ɉȼȾ-1: 
ଵܦ  ∗ ሺℎଵ𝑖 − 𝑡𝑑̅ଵሻ ∗ Ͳ,ͻͺ = ˅˒ܩ ∗ ሺ𝑡̅˒ ˅ − 𝑡̅˒ ˅ˇଶሻ, (4.30) 
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ɝɞɟ ℎଵ𝑖 ɢ 𝑡𝑑̅ଵ – ɩɚɪɚɦɟɬɪɵ ɢɡ ɬɚɛɥɢɰɵ 3 ɞɥɹ ɨɬɛɨɪɚ №1; ܩ˒˅ – ɪɚɫɯɨɞ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɮɨɪɦɭɥɟ (4.23); 𝑡̅˒ ˅ – ɷɧɬɚɥɶɩɢɹ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɩɟɪɟɞ ɤɨɬɥɨɦ; 𝑡̅˒ ˅ˇଶ – ɷɧɬɚɥɶɩɢɹ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɧɚ ɜɵɯɨɞɟ ɢɡ ɉȼȾ-2. 

ɂɡ ɮɨɪɦɭɥɵ (4.30) ɜɵɪɚɡɢɦ ɢ ɩɨɫɱɢɬɚɟɦ ܦଵ 
ଵܦ  = ீ˒˅∗ሺ௧̅˒˅−௧̅˒˅ˇమሻሺℎభ−௧̅𝑑భሻ∗଴,ଽ଼ = ଵସସ,ସଵଵ∗ሺଵ଴ଶ଼,ଷ଺଼−ଽଷହ,ସଽସሻሺଷଵହହ,ଵଵହ−ଵ଴ଷହ,ଷହହሻ∗଴,ଽ଼ = 6,456 

 
ɍɪɚɜɧɟɧɢɟ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ ɞɥɹ ɉȼȾ-2: 
ଶܦ  ∗ ሺℎଶ𝑖 − 𝑡𝑑̅ଶሻ ∗ Ͳ,ͻͺ + ଵܦ ∗ ሺ𝑡𝑑̅ଵ − 𝑡𝑑̅ଶሻ ∗ Ͳ,ͻͺ = ˅˒ܩ ∗ ሺ𝑡̅˒ ˅ˇଶ − 𝑡̅˒ ˅ˇଷሻ, 

 (4.31) 
 

ɝɞɟ ܦଵ – ɪɚɫɯɨɞ ɩɚɪɚ ɢɡ ɩɟɪɜɨɝɨ ɧɟɪɟɝɭɥɢɪɭɟɦɨɝɨ ɨɬɛɨɪɚ, ɤɝ/ɫ; ℎଶ𝑖, 𝑡𝑑̅ଶ ɢ 𝑡𝑑̅ଵ – ɩɚɪɚɦɟɬɪɵ ɢɡ ɬɚɛɥɢɰɵ 3 ɞɥɹ ɨɬɛɨɪɚ №1 ɢ 2; ܩ˒˅ – ɪɚɫɯɨɞ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɮɨɪɦɭɥɟ (4.23); 𝑡̅˒ ˅ˇଶ – ɷɧɬɚɥɶɩɢɹ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɧɚ ɜɵɯɨɞɟ ɢɡ ɉȼȾ-2; 𝑡̅˒ ˅ˇଷ – ɷɧɬɚɥɶɩɢɹ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɧɚ ɜɵɯɨɞɟ ɢɡ ɉȼȾ-3. 
ɂɡ ɮɨɪɦɭɥɵ (4.31) ɜɵɪɚɡɢɦ ɢ ɩɨɫɱɢɬɚɟɦ ܦଶ: 
ଶܦ  = ீ˒˅∗ሺ௧̅˒˅ˇమ−௧̅˒˅ˇయሻ−஽భ∗ሺ௧̅𝑑భ−௧̅𝑑మሻሺℎమ𝑖−௧̅𝑑మሻ∗଴,ଽ଼   

ଶܦ  = ଵସସ,ସଵଵ∗ሺଽଷହ,ସଽସ−଼଴ଵ,ଶ଴଼ሻ−଺,ସହ଺∗ሺଵ଴ଷହ,ଷହହ−ଽଷଽ,ହଶଷሻሺଷ଴଻଻,଺଻−ଽଷଽ,ହଶଷሻ∗଴,ଽ଼ = 8,96 

 
Ɉɩɪɟɞɟɥɢɦ ɷɧɬɚɥɶɩɢɸ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɩɨɫɥɟ ɩɢɬɚɬɟɥɶɧɨɝɨ ɧɚɫɨɫɚ, 

ɤȾɠ/ɤɝ 
 𝑡̅˒ ː = 𝑡̅̌ ˈ˃ + ΔPɩɧ·V

ηɧ
, (4.32) 

 
ɝɞɟ 𝑡̅̌ ˈ˃ – ɷɧɬɚɥɶɩɢɹ ɜɨɞɵ ɧɚ ɜɵɯɨɞɟ ɢɡ ɞɟɚɷɪɚɬɨɪɚ; 

ΔPɩɧ – ɩɟɪɟɩɚɞ ɞɚɜɥɟɧɢɣ ɩɢɬɚɬɟɥɶɧɨɝɨ ɧɚɫɨɫɚ (ɪɚɡɧɢɰɚ ɦɟɠɭ ɞɚɜɥɟɧɢɟɦ ɜ 
ɞɟɚɷɪɚɬɨɪɟ = 0,7 Ɇɉɚ ɢ ɞɚɜɥɟɧɢɟɦ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ = 17,92 Ɇɉɚ); 

V – ɭɞɟɥɶɧɵɣ ɨɛɴɟɦ ɜɨɞɵ, ɪɚɜɧɵɣ 0,001392 ɦ3/ɤɝ; 
ηɧ – ɄɉȾ ɧɚɫɨɫɚ, ɪɚɜɧɵɣ 80%. 
 𝑡̅˒ ː = ͸ͻ͹,ͳͶ͵ + ሺͳ͹,ͻʹ-Ͳ,͹ሻ*ͳͲͲͲ·0,001଴,଼ = ͹ʹͲ,ͻͻ͵  

 
ɍɪɚɜɧɟɧɢɟ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ ɞɥɹ ɉȼȾ-3: 
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ଷ′ܦ ∗ ሺℎଷ𝑖 − 𝑡𝑑̅ଷሻ ∗ Ͳ,ͻͺ + ሺܦͳ + ሻʹܦ ∗ ሺ𝑡𝑑̅ଶ − 𝑡𝑑̅ଷሻ ∗ Ͳ,ͻͺ = ˅˒ܩ ∗ ሺ𝑡̅˒ ˅ˇଷ − 𝑡̅˒ ːሻ,  (4.33) 
 

ɝɞɟ ܦଵ ɢ ܦଶ – ɪɚɫɯɨɞɵ ɩɚɪɚ ɢɡ ɩɟɪɜɨɝɨ ɢ ɜɬɨɪɨɝɨ ɧɟɪɟɝɭɥɢɪɭɟɦɵɯ ɨɬɛɨɪɨɜ, 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɤɝ/ɫ; ℎଷ𝑖, 𝑡𝑑̅ଷ, 𝑡𝑑̅ଶ ɢ 𝑡𝑑̅ଵ – ɩɚɪɚɦɟɬɪɵ ɢɡ ɬɚɛɥɢɰɵ 3; ܩ˒˅ – ɪɚɫɯɨɞ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɮɨɪɦɭɥɟ (4.23); 𝑡̅˒ ˅ˇଷ – ɷɧɬɚɥɶɩɢɹ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɧɚ ɜɵɯɨɞɟ ɢɡ ɉȼȾ-3; 𝑡̅˒ ː – ɬɨ ɠɟ, ɱɬɨ ɢɜ ɮɨɪɦɭɥɟ (4.32). 

 
ɂɡ ɮɨɪɦɭɥɵ (4.31) ɜɵɪɚɡɢɦ ɢ ɩɨɫɱɢɬɚɟɦ ܦଷ: 
ଷ′ܦ  = ீ˒˅∗ሺ௧̅˒˅ˇయ−௧̅˒ːሻ−ሺ஽భ+஽మሻ∗ሺ௧̅𝑑మ−௧̅𝑑యሻሺℎయ𝑖−௧̅𝑑యሻ∗଴,ଽ଼   

ଷ′ܦ  = ଵସସ,ସଵଵ∗ሺ଼଴ଵ,ଶ଴଼−଺ଽ଻,ଵସଷሻ−ሺ଺,ସହ଺+଼,ଽ଺ሻ∗ሺଽଷଽ,ହଶଷ−଼଴ଵ,଼ଷሻሺଶଽସଶ,ଷହଷ−଼଴ଵ,଼ଷሻ∗଴,ଽ଼ = Ͷ,ͷͳ  

 
4.1.9 Ɋɚɫɱёɬ ɞɟɚɷɪɚɬɨɪɚ 
 
ɋɯɟɦɚ ɩɨɬɨɤɨɜ ɜɨɞɵ ɢ ɩɚɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 9. 
 

 
Ɋɢɫɭɧɨɤ 9 – ɋɯɟɦɚ ɜɤɥɸɱɟɧɢɹ ɞɟɚɷɪɚɬɨɪɚ 

 
Ɂɚɩɢɲɟɦ ɫɢɫɬɟɦɭ ɭɪɚɜɧɟɧɢɣ ɬɟɩɥɨɜɨɝɨ ɢ ɦɚɬɟɪɢɚɥɶɧɨɝɨ ɛɚɥɚɧɫɨɜ ɞɥɹ 

ɞɟɚɷɪɚɬɨɪɚ 
 {ሺDଵ + Dଶ + D'ଷሻ ∗ 𝑡̅𝑑͵ + D'вт ∗ h'вт + хɨвܩ ∗ 𝑡′̅  ˘ˑ˅ ɨк′ܩ+ ∗ 𝑡̅˒ːˇͶ + D''ଷ ∗ hଷ𝑖 = ˅˒ܩ ∗ 𝑡̅ˇˈ˃

Dଵ + Dଶ + D'ଷ + D'вт + хɨвܩ ɨк′ܩ+ + D''ଷ = ˅˒ܩ (4.34) 
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ɝɞɟ ܦଵ, ܦଶ, D'ଷ – ɪɚɫɯɨɞɵ ɩɚɪɚ ɢɡ ɩɟɪɜɨɝɨ, ɜɬɨɪɨɝɨ ɢ ɬɪɟɟɬɶɟɝɨ ɧɟɪɟɝɭɥɢɪɭɟɦɵɯ 
ɨɬɛɨɪɨɜ, ɨɩɪɟɞɟɥɹɟɦɵɯ ɩɨ ɮɨɪɦɭɥɚɦ (4.30), (4.31) ɢ (4.33), ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɤɝ/ɫ; ℎଷ𝑖, 𝑡𝑑̅ଷ, 𝑡𝑑̅ଶ ɢ 𝑡𝑑̅ଵ – ɩɚɪɚɦɟɬɪɵ ɢɡ ɬɚɛɥɢɰɵ 3; ܩ˒˅ – ɪɚɫɯɨɞ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɮɨɪɦɭɥɟ (4.23); 𝑡̅˒ ːˇସ – ɷɧɬɚɥɶɩɢɹ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɧɚ ɜɵɯɨɞɟ ɢɡ ɉɇȾ-4; 𝑡̅̌ ˈ˃ – ɷɧɬɚɥɶɩɢɹ ɜɨɞɵ ɧɚ ɜɵɯɨɞɟ ɢɡ ɞɟɚɷɪɚɬɨɪɚ; 

D'ɜɬ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (4.24); 
h'ɜɬ – ɷɧɬɚɥɶɩɢɹ ɧɚɫɵɳɟɧɧɨɝɨ ɩɚɪɚ ɩɪɢ ɞɚɜɥɟɧɢɢ 0,7 Ɇɉɚ ɧɚ ɜɵɯɨɞɟ ɢɡ 

ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɪɚɫɲɢɪɢɬɟɥɹ; 
D''ଷ – ɪɚɫɯɨɞ ɝɪɟɸɳɟɝɨ ɩɚɪɚ ɢɡ ɨɬɛɨɪɨɜ, ɩɨɞɚɜɚɟɦɨɝɨ ɧɚ ɞɟɚɷɪɚɰɢɸ; ܩ′ˑˍ – ɪɚɫɯɨɞ ɨɫɧɨɜɧɨɝɨ ɤɨɧɞɟɧɫɚɬɚ, ɩɨɫɬɭɩɚɸɳɟɝɨ ɜ ɞɟɚɷɪɚɬɨɪ, ɤɝ/ɫ. ܩ′ˑˍ ɢ D''ଷ  ɹɜɥɹɸɬɫɹ ɧɟɢɡɜɟɫɬɧɵɦɢ ɜɟɥɢɱɢɧɚɦɢ, ɩɪɢ ɩɨɦɨɳɢ 

ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ Mathcade Prime ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ 
ɪɟɡɭɥɶɬɚɬɵ ɪɟɲɟɧɢɹ ɫɢɫɬɟɦɵ ɭɪɚɜɧɟɧɢɣ: 

 
D''ଷ= 2,331 ɤɝ/ɫ 
 ɨɤ = 115,469 ɤɝ/ɫ′′ܩ 
 
4.1.10 Ɋɚɫɱёɬ ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ 
 
ɋɯɟɦɚ ɉɇȾ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 10. 
 

 
Ɋɢɫɭɧɨɤ 10 – ɋɯɟɦɚ ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ 

 
Ⱦɥɹ ɭɫɩɟɲɧɨɝɨ ɪɚɫɱёɬɚ ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ ɢ ɬɨɱɟɤ 

ɫɦɟɲɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɨɛɴɟɞɢɧɢɬɶ ɜɫɟ ɭɪɚɜɧɟɧɢɹ ɦɚɬɟɪɢɚɥɶɧɨɝɨ ɢ ɬɟɩɥɨɜɨɝɨ 
ɛɚɥɚɧɫɚ ɜ ɟɞɢɧɭɸ ɫɢɫɬɟɦɭ ɥɢɧɟɣɧɵɯ ɚɥɝɟɛɪɚɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ: 

 



37 
 

{  
   
  
   
ସܦ   ∗ ሺℎସ𝑖 − 𝑡𝑑̅ସሻ ∗ Ͳ,ͻͺ = ɨк′′′ܩ ∗ ሺ𝑡̅˒ ːˇସ − 𝑡̝̅ ˏଷሻܩ′′′ɨк = ɨк′′ܩ + ହ′ܦ + ସܦ + ɨк′′′ܩ˔˅ܦ ∗ 𝑡̝̅ ˏଷ = ɨк′′ܩ ∗ 𝑡̅˒ ːˇଷ + ሺܦ′ହ + ସሻܦ ∗ 𝑡𝑑̅ହ + ˔˅ܦ ∗ 𝑡̅′˅˔_ːܦ′ହ ∗ ሺℎହ𝑖 − 𝑡𝑑̅ହሻ ∗ Ͳ,ͻͺ + ସܦ ∗ ሺ𝑡𝑑̅ସ − 𝑡𝑑̅ହሻ ∗ Ͳ,ͻͺ = ɨк′′ܩ ∗ ሺ𝑡̅˒ ːˇଷ − 𝑡̝̅ ˏଶሻܩ′′ɨк = ɨк′ܩ + ଺′ܦ + ˔ːܦ + ɨк′′ܩ˕˅′′ܦ ∗ 𝑡̝̅ ˏଶ = ɨк′ܩ ∗ 𝑡̅˒ ːˇଶ + ሺܦ′଺ + ሻ˕˅′′ܦ ∗ 𝑡𝑑̅଺ + ˔ːܦ ∗ 𝑡̅′ː˔_ːܦ′଺ ∗ ሺℎ଺𝑖 − 𝑡𝑑̅଺ሻ ∗ Ͳ,ͻͺ + ܦ′′˅˕ ∗ ሺℎ′′˅˕ − 𝑡𝑑̅଺ሻ = ɨк′ܩ ∗ (𝑡̅˒ ːˇଶ − 𝑡̝̅ ˏଵ)ܩ′ɨк = ˍˑܩ + ɨк′ܩ଻ܦ ∗ 𝑡̝̅ ˏଵ = ˍˑܩ ∗ 𝑡̅˒ ːˇଵ + ଻ܦ ∗ 𝑡𝑑̅଻ܦ଻ ∗ ሺℎ଻𝑖 − 𝑡𝑑̅଻ሻ ∗ Ͳ,ͻͺ = ˍˑܩ ∗ ሺ𝑡̱̅ ː − 𝑡̅′ˑˍሻܦˍ + ˉэܦ + ˎ˒˖ܦ +   ˍˑܩ = ˅ˑ˘ܩ

   

 

   
(4.35) 

ɝɞɟ ܦସ, ܦ′ହ, D'଺, D଻ – ɪɚɫɯɨɞɵ ɩɚɪɚ ɢɡ ɧɟɪɟɝɭɥɢɪɭɟɦɵɯ ɨɬɛɨɪɨɜ, ɤɝ/ɫ; ℎସ𝑖, 𝑡𝑑̅ସ, ℎହ𝑖, 𝑡𝑑̅ହ, ℎ଺𝑖, 𝑡𝑑̅଺, ℎ଻𝑖, 𝑡𝑑̅଻– ɩɚɪɚɦɟɬɪɵ ɢɡ ɬɚɛɥɢɰɵ 3; ܩ˒˅ – ɪɚɫɯɨɞ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɮɨɪɦɭɥɟ (4.23); 𝑡̅˒ ːˇସ – ɷɧɬɚɥɶɩɢɹ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɧɚ ɜɵɯɨɞɟ ɢɡ ɉɇȾ-4; 𝑡̅˒ ːˇଷ – ɷɧɬɚɥɶɩɢɹ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɧɚ ɜɵɯɨɞɟ ɢɡ ɉɇȾ-3; 𝑡̅˒ ːˇଶ – ɷɧɬɚɥɶɩɢɹ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɧɚ ɜɵɯɨɞɟ ɢɡ ɉɇȾ-2; 𝑡̅˒ ːˇଵ – ɷɧɬɚɥɶɩɢɹ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɧɚ ɜɵɯɨɞɟ ɢɡ ɉɇȾ-1; 𝑡̝̅ ˏଵ – ɷɧɬɚɥɶɩɢɹ ɨɫɧɨɜɧɨɝɨ ɤɨɧɞɟɧɫɚɬɚ ɧɚ ɜɵɯɨɞɟ ɢɡ ɬɨɱɤɢ ɫɦɟɲɟɧɢɹ ɋɆ-
1, ɤȾɠ/ɤɝ; 𝑡̝̅ ˏଶ – ɷɧɬɚɥɶɩɢɹ ɨɫɧɨɜɧɨɝɨ ɤɨɧɞɟɧɫɚɬɚ ɧɚ ɜɵɯɨɞɟ ɢɡ ɬɨɱɤɢ ɫɦɟɲɟɧɢɹ ɋɆ-
2, ɤȾɠ/ɤɝ; 𝑡̝̅ ˏଷ – ɷɧɬɚɥɶɩɢɹ ɨɫɧɨɜɧɨɝɨ ɤɨɧɞɟɧɫɚɬɚ ɧɚ ɜɵɯɨɞɟ ɢɡ ɬɨɱɤɢ ɫɦɟɲɟɧɢɹ ɋɆ-
3, ɤȾɠ/ɤɝ; 

D''ɜɬ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (4.26); ℎ′′˅˕ – ɷɧɬɚɥɶɩɢɹ ɧɚɫɵɳɟɧɧɨɝɨ ɩɚɪɚ ɩɪɢ ɞɚɜɥɟɧɢɢ 0,12 Ɇɉɚ ɧɚ ɜɵɯɨɞɟ ɢɡ 
ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɪɚɫɲɢɪɢɬɟɥɹ; ܩ′′′ɨɤ – ɪɚɫɯɨɞ ɨɫɧɨɜɧɨɝɨ ɤɨɧɞɟɧɫɚɬɚ, ɩɨɫɬɭɩɚɸɳɟɝɨ ɜ ɞɟɚɷɪɚɬɨɪ, ɤɝ/ɫ; ܩ′′ɨɤ – ɪɚɫɯɨɞ ɨɫɧɨɜɧɨɝɨ ɤɨɧɞɟɧɫɚɬɚ ɧɚ ɜɵɯɨɞɟ ɢɡ ɬɨɱɤɢ ɫɦɟɲɟɧɢɹ ɋɆ-2, 
ɤɝ/ɫ; ܩ′ɨɤ – ɪɚɫɯɨɞ ɨɫɧɨɜɧɨɝɨ ɤɨɧɞɟɧɫɚɬɚ ɧɚ ɜɵɯɨɞɟ ɢɡ ɬɨɱɤɢ ɫɦɟɲɟɧɢɹ ɋɆ-1, 
ɤɝ/ɫ. 

ɉɪɢ ɩɨɦɨɳɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ Mathcade Prime ɛɵɥɢ ɩɨɥɭɱɟɧɵ 
ɫɥɟɞɭɸɳɢɟ ɪɟɡɭɥɶɬɚɬɵ ɪɟɲɟɧɢɹ ɫɢɫɬɟɦɵ ɭɪɚɜɧɟɧɢɣ: 

Ɋɚɫɯɨɞ ɝɪɟɸɳɟɝɨ ɩɚɪɚ ɧɚ ɉɇȾ-4: 
 ସ = 7,583 ɤɝ/ɫܦ 
 
ɗɧɬɚɥɶɩɢɹ ɨɫɧɨɜɧɨɝɨ ɤɨɧɞɟɧɫɚɬɚ ɧɚ ɜɵɯɨɞɟ ɢɡ ɬɨɱɤɢ ɫɦɟɲɟɧɢɹ ɋɆ-3: 
 𝑡̝̅ ˏଷ = 507,069 ɤȾɠ/ɤɝ 
 
Ɋɚɫɯɨɞ ɨɫɧɨɜɧɨɝɨ ɤɨɧɞɟɧɫɚɬɚ ɧɚ ɜɵɯɨɞɟ ɢɡ ɬɨɱɤɢ ɫɦɟɲɟɧɢɹ ɋɆ-2, ɤɝ/ɫ 
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 ɨк = 64,39 ɤɝ/ɫ′′ܩ 
 
ɗɧɬɚɥɶɩɢɹ ɨɫɧɨɜɧɨɝɨ ɤɨɧɞɟɧɫɚɬɚ ɧɚ ɜɵɯɨɞɟ ɢɡ ɬɨɱɤɢ ɫɦɟɲɟɧɢɹ ɋɆ-2: 
 𝑡̝̅ ˏଶ = 411,561 ɤȾɠ/ɤɝ 
 
Ɋɚɫɯɨɞ ɝɪɟɸɳɟɝɨ ɩɚɪɚ ɧɚ ɉɇȾ-3: 
 ହ = 2,309 ɤɝ/ɫ′ܦ 
 
Ɋɚɫɯɨɞ ɝɪɟɸɳɟɝɨ ɩɚɪɚ ɧɚ ɉɇȾ-2: 
 ଺ = 0,61 ɤɝ/ɫ′ܦ 
 
Ɋɚɫɯɨɞ ɨɫɧɨɜɧɨɝɨ ɤɨɧɞɟɧɫɚɬɚ ɧɚ ɜɵɯɨɞɟ ɢɡ ɬɨɱɤɢ ɫɦɟɲɟɧɢɹ ɋɆ-1, ɤɝ/ɫ 
 ɨк = 14,053 ɤɝ/ɫ′ܩ 
 
ɗɧɬɚɥɶɩɢɹ ɨɫɧɨɜɧɨɝɨ ɤɨɧɞɟɧɫɚɬɚ ɧɚ ɜɵɯɨɞɟ ɢɡ ɬɨɱɤɢ ɫɦɟɲɟɧɢɹ ɋɆ-1: 
 𝑡̝̅ ˏଵ = 294,493 ɤȾɠ/ɤɝ 
 
Ɋɚɫɯɨɞ ɝɪɟɸɳɟɝɨ ɩɚɪɚ ɧɚ ɉɇȾ-1: 
 ଻ = 0,602 ɤɝ/ɫܦ 
 
Ɋɚɫɯɨɞ ɨɫɧɨɜɧɨɝɨ ɤɨɧɞɟɧɫɚɬɚ ɧɚ ɜɯɨɞɟ ɜ ɉɇȾ-1: 
 ˑˍ = 14,655 ɤɝ/ɫܩ 
 
Ɋɚɫɯɨɞ ɩɚɪɚ ɩɨɫɥɟ ɬɭɪɛɢɧɵ: 
 ɤɝ/ɫ 6,23 = ˍܦ 
 
ɉɪɨɜɟɪɤɚ ɩɨ ɦɨɳɧɨɫɬɢ: 
ߜ  = |ௐ−ௐ˓ௐ | ⋅ ͳͲͲ% ≤ ʹ%, (4.36) 

 
ɝɞɟ W – ɡɚɞɚɧɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɦɨɳɧɨɫɬɶ, ɪɚɜɧɚɹ 110 Ɇȼɬ; ܹ˓  – ɪɚɫɱёɬɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɦɨɳɧɨɫɬɶ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɜɵɪɚɠɟɧɢɸ  

 ܹ˓ = ሺ∑ D୧ˑ ˕˄ ∗ H୧ˑ ˕˄୬୧=ଵ ሻ ∗ ηэˏ, (4.37) 
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ɝɞɟ – D୧ˑ ˕˄ – ɪɚɫɯɨɞ ɩɚɪɚ ɱɟɪɟɡ i-ɵɣ ɨɬɫɟɤ ɬɭɪɛɢɧɵ, ɤɝ/ɫ; H୧ˑ ˕˄ – ɬɟɩɥɨɩɟɪɟɞ ɜ i-ɨɦ ɨɬɫɟɤɟ ɬɭɪɛɢɧɵ, ɤȾɠ/ɤɝ; ηэˏ – ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɢɣ ɄɉȾ ɬɭɪɛɢɧɵ, ɪɚɜɧɵɣ 98%. 

 ܹ˓ = 109,953 Ɇȼɬ 
 
ȼ ɬɚɤɨɦ ɫɥɭɱɚɟ ɩɨɝɪɟɲɧɨɫɬɶ ɪɚɫɱёɬɚ ɫɨɫɬɚɜɥɹɟɬ 
ߜ  = |ଵଵ଴−ଵ଴ଽ,ଽହଷଵଵ଴ | ⋅ ͳͲͲ% = Ͳ,ͲͶ͵%  

 
ɉɨɝɪɟɲɧɨɫɬɶ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɸ (4.36). 
 
4.1.11 Ɋɚɫɱёɬ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɪɚɛɨɬɵ ɫɬɚɧɰɢɢ 
 
Ɍɟɩɥɨɜɚɹ ɧɚɝɪɭɡɤɚ ɤɨɬɥɚ, Ɇȼɬ 
 
Qɤɚ = D0 ∗ (h0 − 𝑡̅˒ ˅)+ ɩɪܩ ∗ (𝑡̅˒ ˓ − 𝑡̅˒ ˅) (4.38) 
 

ɝɞɟ D0 – ɪɚɫɯɨɞ ɩɚɪɚ ɧɚ ɬɭɪɛɢɧɭ, ɤɝ/ɫ; 
h0 – ɷɧɬɚɥɶɩɢɹ ɨɫɬɪɨɝɨ ɩɚɪɚ, ɤȾɠ/ɤɝ; ܩɩɪ – ɪɚɫɯɨɞ ɩɪɨɞɭɜɨɱɧɨɣ ɜɨɞɵ, ɤɝ/ɫ; 𝑡̅˒ ˓ – ɷɧɬɚɥɶɩɢɹ ɩɪɨɞɭɜɨɱɧɨɣ ɜɨɞɵ, ɤȾɠ/ɤɝ.  𝑡̅˒ ˅ – ɷɧɬɚɥɶɩɢɹ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɧɚ ɜɯɨɞɟ ɜ ɤɨɬɟɥ, ɤȾɠ/ɤɝ. 
 
Qɤɚ = ͳ͵ͷ,ͷͲʹ *ሺ͵Ͷͻ͵,Ͳͺͻ − ͳͲʹͺ,͵͸ͺ) + ʹ,ͳ͵Ͷ ⋅ ሺͳͷ͸͵,Ͳͳ͵ −ͳͲʹͺ,͵͸ͺ ሻ = ͵͵ͷ,ͳͳ͸  
  
ɉɨɥɧɵɣ ɪɚɫɯɨɞ ɭɫɥɨɜɧɨɝɨ ɬɨɩɥɢɜɚ, ɤɝ/ɫ: 
 Bɭɫɥ = QɤɚQɧ

ɪ∗ηɤɚ
, (4.39) 

 
ɝɞɟ  Qɧ

ɪ  -  ɧɢɡɲɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɭɫɥɨɜɧɨɝɨ ɬɨɩɥɢɜɚ, ɪɚɜɧɚɹ 29300 ɤȾɠ/ɤɝ; 
Qɤɚ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (4.38); 
ηɤɚ – ɄɉȾ ɤɨɬɥɨɚɝɪɟɝɚɬɚ, ɪɚɜɧɵɣ 0,913. 
 Bɭɫɥ = ଷଷହ,ଵଵ଺ *ͳͲͲͲଶଽଷ଴଴ ∗଴,ଽଵଷ = ͳʹ,ͷʹʹ  

 
Ɉɩɪɟɞɟɥɢɦ ɤɨɷɮɮɢɰɢɟɧɬɵ ɰɟɧɧɨɫɬɢ ɬɟɩɥɚ ɞɥɹ ɨɬɨɩɢɬɟɥɶɧɵɯ ɨɬɛɨɪɨɜ ɩɨ 

ɮɨɪɦɭɥɟ 
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ξɨɬɛ = hɨɬɛ−hɤi
hɨ−hɤi · ቀ1 + Ʉ ∗ hɨ−hɨɬɛ

hɨ−hɤi ቁ, (4.40) 

 
ɝɞɟ hɨɬɛ – ɷɧɬɚɥɶɩɢɹ ɩɚɪɚ ɜ ɬɟɩɥɨɮɢɤɚɰɢɨɧɧɨɦ ɨɬɛɨɪɟ ɢɡ ɬɚɛɥɢɰɵ 3, ɤȾɠ/ɤɝ; 

hɨ – ɷɧɬɚɥɶɩɢɹ ɨɫɬɪɨɝɨ ɩɚɪɚ, ɪɚɜɧɚɹ ͵Ͷͻ͵,Ͳͺͻ ɤȾɠ/ɤɝ; 
hɤi – ɷɧɬɚɥɶɩɢɹ ɩɚɪɚ, ɩɨɫɬɭɩɚɸɳɟɝɨ ɜ ɤɨɧɞɟɧɫɚɬɨɪ, ɪɚɜɧɚɹ 2182,763 

ɤȾɠ/ɤɝ; 
Ʉ – ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɪɢ ɞɚɜɥɟɧɢɢ ɨɫɬɪɨɝɨ ɩɚɪɚ 130 ɤɝɫ/ɫɦ2 

ɪɚɜɧɵɦ 0,4. 
Ⱦɥɹ ɜɟɪɯɧɟɝɨ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɨɬɛɨɪɚ 
 

ξвс = Ϯϲϰϳ,ϵϳϵ−ଶଵ଼ଶ,଻଺ଷ
ϯϰϵϯ,Ϭϴϵ - ϮϭϴϮ,ϳϲϯ

· ቀϭ+ Ϭ,ϰ ∗ ϯϰϵϯ,Ϭϴϵ-Ϯϲϰϳ,ϵϳϵ
ϯϰϵϯ,Ϭϴϵ-ଶଵ଼ଶ,଻଺ଷቁ = Ͳ,ͶͶ͹  

 
Ⱦɥɹ ɧɢɠɧɟɝɨ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɨɬɛɨɪɚ 
 

ξнс = ϮϱϯϮ,ͺʹͺ−ଶଵ଼ଶ,଻଺ଷ
ϯϰϵϯ,Ϭϴϵ - ϮϭϴϮ,ϳϲϯ

· ቀϭ + Ϭ,ϰ ∗ ϯϰϵϯ,Ϭϴϵ-ϮϱϯϮ,ͺʹͺ
ϯϰϵϯ,Ϭϴϵ-ଶଵ଼ଶ,଻଺ଷቁ = Ͳ,͵Ͷͷ  

 
Ɉɩɪɟɞɟɥɢɦ ɪɚɫɯɨɞ ɬɟɩɥɚ ɧɚ ɬɭɪɛɢɧɭ, Ɇȼɬ 
 
Qɬɭ = D0 ∗ (h0 − 𝑡̅˒ ˅) (4.41) 

ɝɞɟ D0 – ɪɚɫɯɨɞ ɩɚɪɚ ɧɚ ɬɭɪɛɢɧɭ, ɤɝ/ɫ; 
h0 – ɷɧɬɚɥɶɩɢɹ ɨɫɬɪɨɝɨ ɩɚɪɚ, ɤȾɠ/ɤɝ; 𝑡̅˒ ˅ – ɷɧɬɚɥɶɩɢɹ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɧɚ ɜɯɨɞɟ ɜ ɤɨɬɟɥ, ɤȾɠ/ɤɝ. 
 
Qɬɭ = ͳ͵ͷ,ͷͲʹ *ሺ͵Ͷͻ͵,Ͳͺͻ − ͳͲʹͺ,͵͸ͺሻ = ͵͵͵,ͻ͹ͷ  

 
Ɉɩɪɟɞɟɥɢɦ ɭɜɟɥɢɱɟɧɢɟ ɪɚɫɯɨɞɚ ɬɟɩɥɚ ɡɚ ɫɱёɬ ɬɟɩɥɨɮɢɤɚɰɢɨɧɧɵɯ ɨɬɛɨɪɨɜ, 

Ɇȼɬ 
 ∆Qɨɬɛ = Qɜɫ ∗ (ͳ − ξɜɫ) + Qɧɫ ∗ (ͳ − ξɧɫ), (4.42) 
 

ɝɞɟ Qɜɫ ɢ Qɧɫ– ɬɟɩɥɨɜɵɟ ɧɚɝɪɭɡɤɢ ɫɟɬɟɜɵɯ ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ, ɨɩɪɟɞɟɥɹɟɦɵɯ ɩɨ 
ɮɨɪɦɭɥɚɦ (4.10) ɢ (4.11) ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, Ɇȼɬ; 

ξɜɫ ɢ ξɧɫ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (4.40) ɞɥɹ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ 
ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɨɬɛɨɪɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

 ∆Qɨɬɛ = ͳͲͳ,͹͸͵ ∗ ሺͳ − Ͳ,ͶͶ͹ሻ + ͳͲͳ,͹͸͵ ∗ ሺͳ − Ͳ,͵Ͷͷሻ =122,915  
 
Ɋɚɫɯɨɞ ɬɟɩɥɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, Ɇȼɬ 
 
Qɬɭ

ɷ = Qɬɭ − Qɨɬ, (4.43) 
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ɝɞɟ Qɬɭ– ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (4.41); 

Qɨɬ – ɨɬɨɩɢɬɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɨɬɛɨɪɨɜ ɬɭɪɛɢɧɵ, ɪɚɜɧɚ 203,525 Ɇȼɬ. 
 
Qɬɭ

ɷ = ͵͵͵,ͻ͹ͷ − ʹͲ͵,ͷʹͷ = ͳ͵Ͳ,Ͷͷ  

 
Ɋɚɫɯɨɞ ɬɟɩɥɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ, Ɇȼɬ 
 
Qɬɭ

ɫɧ = ͳ% ∗ Qɬɭ, (4.44) 

 
ɝɞɟ Qɬɭ– ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (4.41). 

 
Qɬɭ

ɫɧ = ͳ% ∗ ͵͵͵,ͻ͹ͷ =͵,͵Ͷ  

 
ɋ ɭɱёɬɨɦ ɜɟɥɢɱɢɧ, ɨɩɪɟɞɟɥɹɟɦɵɯ ɩɨ ɮɨɪɦɭɥɚɦ (4.41) – (4.44) ɨɩɪɟɞɟɥɢɦ 

ɤɨɷɮɮɢɰɢɟɧɬ ɨɬɧɟɫɟɧɢɹ ɡɚɬɪɚɬ ɬɨɩɥɢɜɚ ɷɧɟɪɝɟɬɢɱɟɫɤɢɦɢ ɤɨɬɥɚɦɢ ɧɚ 
ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ: 

 

Kɷ = Qɬɭ
ɷ +∆Qɨɬɛ+Qɬɭ

ɫɧ

Qɬɭ
ɷ +∆Qɨɬɛ+Qɬɭ

ɫɧ+Qɨɬ
= ଵଷ଴,ସହ+ଵଶଶ,ଽଵହ+͵,͵Ͷଵଷ଴,ସହ+ଵଶଶ,ଽଵହ+͵,͵Ͷ+ଶ଴ଷ,ହଶହ = Ͳ,ͷͷͺ  (4.45) 

 
Ɋɚɫɯɨɞ ɭɫɥɨɜɧɨɝɨ ɬɨɩɥɢɜɚ ɧɚ ɜɵɪɚɛɨɬɤɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɤɝ/ɫ 
 

Bɷ = Bɭɫɥ ∗ K
ɷ
∗ Wɨɬɩ

W−Wɷ
ɫɧ, (4.46) 

 
ɝɞɟ Bɭɫɥ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (4.39); 

Kɷ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (4.45); 
W – ɡɚɞɚɧɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɧɚɝɪɭɡɤɚ ɬɭɪɛɢɧɵ, 110 Ɇȼɬ; 
Wɷ

ɫɧ – ɪɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ, ɪɚɜɧɵɣ 5% ɨɬ 
ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɧɚɝɪɭɡɤɢ ɬɭɪɛɢɧɵ, Ɇȼɬ; 

Wɨɬɩ – ɩɨɥɟɡɧɵɣ ɨɬɩɭɫɤ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɪɚɜɧɵɣ 91% ɨɬ W, Ɇȼɬ. 
 

Bɷ = ͳʹ,ͷʹʹ ∗ Ͳ,ͷͷͺ ∗ ͳͲͲ,ͳ
110−ͷ,ͷ = ͸,͸ͻ  

 
Ɋɚɫɯɨɞ ɭɫɥɨɜɧɨɝɨ ɬɨɩɥɢɜɚ ɧɚ ɜɵɪɚɛɨɬɤɭ ɬɟɩɥɚ, ɤɝ/ɫ: 
 
Bɬ = Bɭɫɥ − Bɷ,  (4.47) 
 

ɝɞɟ Bɭɫɥ ɢ Bɷ– ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.46); 
 
Bɬ = ͳʹ,ͷͷʹ − ͸,͸ͻ = ͷ,ͺ͵ʹ  
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ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɭɫɥɨɜɧɨɝɨ ɬɨɩɥɢɜɚ ɧɚ ɜɵɪɚɛɨɬɤɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, 
ɤɝ/ɤȼɬ·ɱ: 

 

bɷ = Bɷ

Wɨɬɩ
·3600, (4.48) 

 
ɝɞɟ Bɷ ɢ Wɨɬɩ– ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (4.46). 

 

bɷ = ଺,଺ଽ  ͳͲͲ,ͳ*ͳͲͲͲ ·3600 = Ͳ,ʹͳͻ  

 
ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɭɫɥɨɜɧɨɝɨ ɬɨɩɥɢɜɚ ɧɚ ɜɵɪɚɛɨɬɤɭ ɬɟɩɥɚ, ɤɝ/Ƚɤɚɥ: 
 

bɬ = Bɬ

Qɨɬ
· ͵͸ͲͲ, (4.49) 

 
ɝɞɟ Bɬ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.48); 

Qɨɬ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.45). 
 

bɬ = ͷ,ͺ͵ʹ ଵ଻ହ ∗ ͵͸ͲͲ = ͳʹʹ,Ͷͳͳ  
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4.2 ȼɵɛɨɪ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ  
 

4.2.1 Ɋɟɝɟɧɟɪɚɬɢɜɧɵɟ ɩɨɞɨɝɪɟɜɚɬɟɥɢ 
 
ȼɵɛɨɪ ɬɢɩɚ ɢ ɪɚɡɦɟɪɚ ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ ɩɪɨɢɡɜɨɞɢɬɫɹ ɡɚɜɨɞɨɦ-

ɢɡɝɨɬɨɜɢɬɟɥɟɦ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɬɟɩɥɨɜɨɦɭ ɪɚɫɱɟɬɭ ɬɭɪɛɢɧɧɨɝɨ ɚɝɪɟɝɚɬɚ ɢ 
ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ. 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).         

ȼɵɛɨɪ ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 14. 
 

Ɍɚɛɥɢɰɚ 14 – Ɋɟɝɟɧɟɪɚɬɢɜɧɵɟ ɩɨɞɨɝɪɟɜɚɬɟɥɢ 

Ɉɛɨɡɧɚɱɟɧɢɟ ɩɨɞɨɝɪɟɜɚɬɟɥɹ ɫɨɝɥɚɫɧɨ 
ɬɟɩɥɨɜɨɣ ɫɯɟɦɟ 

Ɇɚɪɤɚ 

ɉȼȾ-1 ɉȼ-450-230-25 

ɉȼȾ-2 ɉȼ-450-230-35 

ɉȼȾ-3 ɉȼ-450-230-50 

ɉɇȾ-1 ɉɇ-350-16-7-IIIɫɜ 

ɉɇȾ-2 ɉɇ-350-16-7-IVɫɜ 

ɉɇȾ-3 ɉɇ-350-16-7-IVɫɜ 

ɉɇȾ-4 ɉɇ-350-16-7-IVɫɜ 

 
4.2.2 Ⱦɟɚɷɪɚɬɨɪ 
 
ɉɨ ɡɚɜɨɞɫɤɢɦ ɞɚɧɧɵɦ ɫ ɭɱɟɬɨɦ ɪɚɫɯɨɞɚ ɩɨɫɬɭɩɚɸɳɟɝɨ ɤɨɧɞɟɧɫɚɬɚ  

G’”ok = 415,69 ɬ/ɱ ɜɵɛɢɪɚɟɦ ɞɟɚɷɪɚɬɨɪ ɦɚɪɤɢ Ⱦɋɉ-500 ɫ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ:  
1. Ⱦɚɜɥɟɧɢɟ 0,7 Ɇɉɚ;  
2. ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ – 500 ɬ/ɱ; 
 
4.2.3 ɋɟɬɟɜɵɟ ɩɨɞɨɝɪɟɜɚɬɟɥɢ 
 
ɉɨɞɨɝɪɟɜɚɬɟɥɢ ɫɟɬɟɜɨɣ ɜɨɞɵ ɜɵɛɢɪɚɟɦ ɩɨ ɪɚɫɱɟɬɧɨɦɭ ɩɪɨɩɭɫɤɭ ɜɨɞɵ, 

ɞɚɜɥɟɧɢɸ ɩɚɪɚ ɜ ɤɨɪɩɭɫɟ ɢ ɬɟɦɩɟɪɚɬɭɪɚ ɩɚɪɚ ɧɚ ɜɯɨɞɟ ɢ ɜɨɞɵ ɧɚ ɜɵɯɨɞɟ. 
Ɋɚɫɱɟɬɧɵɣ ɩɪɨɩɭɫɤ ɫɟɬɟɜɨɣ ɜɨɞɵ Gɫɜ =1032,131 ɤɝ/ɫ ɢɥɢ 3715,673 ɬ/ɱ.  
ɉɋȽ-5000-3,5-8-I ɫ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ:  
1. ɉɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ ɬɟɩɥɨɛɦɟɧɚ 5000 ɦ2; 
2. Ɋɚɫɱɟɬɧɵɣ ɩɪɨɩɭɫɤ ɜɨɞɵ 8000 ɬ/ɱ;  
3. Ɇɚɤɫɢɦɚɥɶɧɨɟ ɪɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ ɩɚɪɚ 3,5 ɛɚɪɚ;  
4. Ɋɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ ɜɨɞɵ ɜ ɬɪɭɛɧɨɣ ɫɢɫɬɟɦɟ 8 ɛɚɪ;  
5. ȼɟɫ ɛɟɡ ɜɨɞɵ 85 ɬ. 
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4.2.4 ȼɵɛɨɪ ɩɢɬɚɬɟɥɶɧɵɯ ɧɚɫɨɫɨɜ 
 
Ⱦɥɹ ɛɥɨɱɧɵɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɢɬɚɬɟɥɶɧɵɯ ɧɚɫɨɫɨɜ 

ɜɵɛɢɪɚɸɬ ɩɨ ɪɚɫɯɨɞɭ ɩɚɪɚ ɧɚ ɛɥɨɤ ɫ ɡɚɩɚɫɨɦ 5%, ɤɝ/ɫ 
 
G = Gɩɜ·1,05 = ͳͶͶ,Ͷͳͳ·1,05 = ͳͷͳ,͸͵ʹ (545,874 ɬ/ɱ) (5.1)  
 

ɝɞɟ Gɩɜ - ɪɚɫɯɨɞ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɧɚ ɬɭɪɛɢɧɭ, ɤɝ/ɫ. 
ɇɚɩɨɪ ɩɢɬɚɬɟɥɶɧɨɝɨ ɧɚɫɨɫɚ ɩɪɢɧɢɦɚɟɬɫɹ ɧɚ 40% ɛɨɥɶɲɟ, ɱɟɦ ɧɨɦɢɧɚɥɶɧɨɟ 

ɞɚɜɥɟɧɢɟ ɩɚɪɚ ɩɟɪɟɞ ɬɭɪɛɢɧɨɣ, Ɇɉɚ: 
 
ɪ = ˓଴·1,4 = ͳʹ,ͺ·10 = 17,ͻʹ (5.2)  
 

ɝɞɟ ˓଴ – ɞɚɜɥɟɧɢɟ ɨɫɬɪɨɝɨ ɩɚɪɚ, Ɇɉɚ. 
ȼɵɛɢɪɚɟɦ 1 ɩɢɬɚɬɟɥɶɧɵɣ ɧɚɫɨɫ ɫ ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɦ ɫ 100% ɩɨɞɚɱɟɣ ɨɬ 

ɨɛɳɟɝɨ ɪɚɫɯɨɞɚ ɉɗ-580-185/200 ɫ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ ɢ ɨɞɢɧ ɪɟɡɟɪɜɧɵɣ: 
1. ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ – 580 ɦ3/ɱ; 
2. Ⱦɚɜɥɟɧɢɟ – 18,15 /19,62 Ɇɉɚ; 
3. ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ 2985 ɨɛ/ɦɢɧ; 
4. ɉɨɬɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫɬɶ – 5000 ɤȼɬ. 
 
4.2.5 ȼɵɛɨɪ ɤɨɧɞɟɧɫɚɬɧɵɯ ɧɚɫɨɫɨɜ 
 
Ʉɨɧɞɟɧɫɚɬɧɵɟ ɧɚɫɨɫɵ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɜ ɤɨɥɢɱɟɫɬɜɟ 2-3 ɧɚ ɬɭɪɛɢɧɭ, ɩɪɢ 

ɞɜɭɯ – ɤɚɠɞɵɣ ɧɚ 100 %-ɧɭɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɚ ɩɪɢ ɬɪɟɯ – ɧɚ 50 %-ɧɭɸ.  
Ɂɚ ɪɚɫɱɟɬɧɭɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɪɢɧɢɦɚɸɬ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɩɚɪɚ 

ɱɟɪɟɡ ɤɨɧɞɟɧɫɚɬɨɪ, ɬ/ɱ:   
୫̱axܦ  =  ͵ͲͲ  
 
ɉɪɢɧɢɦɚɟɦ ɧɚɩɨɪ ɤɨɧɞɟɧɫɚɬɧɵɯ ɧɚɫɨɫɨɜ ɜ ɩɪɟɞɟɥɚɯ 50-150 ɦ ɜɨɞ.ɫɬ. 

ȼɵɛɢɪɚɟɦ 2 ɤɨɧɞɟɧɫɚɬɧɵɯ ɧɚɫɨɫa 10ɄɫȾ-5ɯ3 ɫ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ: 
1. ɉɨɞɚɱɚ – 160 ɦ3/ɱ 
2. ɇɚɩɨɪ – 123 ɦ.ɜɨɞ.ɫɬ. 
3. ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ 960 ɨɛ/ɦɢɧ 
4. Ɇɨɳɧɨɫɬɶ – 100 ɤȼɬ 
 
4.2.6 ȼɵɛɨɪ ɰɢɪɤɭɥɹɰɢɨɧɧɵɯ ɧɚɫɨɫɨɜ 
 
Ɋɚɫɯɨɞ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ ɧɚ ɬɭɪɛɢɧɭ, ɬ/ɱ: 
 Dˑ˅ = m ∙  m̱ax, (5.3)ܦ
 

ɝɞɟ  m – ɤɪɚɬɧɨɫɬɶ ɨɯɥɚɠɞɟɧɢɹ, ɤɝ/ɤɝ. 
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୫̱axܦ = ͵ͲͲ –  ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɩɚɪɚ ɱɟɪɟɡ ɤɨɧɞɟɧɫɚɬɨɪ, ɬ/ɱ 
 Dˑ˅ = ͷͲ ∗ ͵ͲͲ = ͳͷͲͲͲ  

 
Ɋɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ ɧɚ ɬɭɪɛɢɧɭ, ɬ/ɱ: 
 Dˑ˅ʟ = ͳ,ʹ ∙ Dˑ˅, (5.4) 
 

ɝɞɟ  Dˑ˅ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (5.3). 
 Dˑ˅ʟ = ͳ,ʹ ∙ ͳͷͲͲͲ = ͳͺͲͲͲ  
 
ȼɵɛɢɪɚɟɦ ɧɚɫɨɫ ɬɢɩɚ Ɉɉ2-87 ɜ ɤɨɥɢɱɟɫɬɜɟ ɞɜɭɯ ɲɬɭɤ ɫ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ ɩɨ 50% ɤɚɠɞɵɣ ɫ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ: 
1. ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ – 7560/13320 ɦ3/ɱ; 
2. ɇɚɩɨɪ – 8,2/15,2 ɦ.ɜɨɞ.ɫɬ.; 
3. ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ 585 ɨɛ/ɦɢɧ; 
4. ɄɉȾ – 80/87 %. 
 
4.2.7 ȼɵɛɨɪ ɫɟɬɟɜɵɯ ɧɚɫɨɫɨɜ 
 
ȼɵɛɨɪ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɢ ɧɚɩɨɪɭ. ɋɟɬɟɜɵɟ ɧɚɫɨɫɵ 

ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɜ ɤɨɥɢɱɟɫɬɜɟ ɞɜɭɯ ɲɬɭɤ ɫ ɩɨɞɚɱɟɣ ɫɟɬɟɜɨɣ ɜɨɞɵ 50% ɨɬ ɨɛɳɟɝɨ 
ɪɚɫɯɨɞɚ ɢ ɨɞɢɧ ɧɚɫɨɫ ɜ ɪɟɡɟɪɜɟ ɧɚ ɫɤɥɚɞɟ. 

Ɉɛɳɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɫɟɬɟɜɵɯ ɧɚɫɨɫɨɜ, ˏଷ/ɱ: 
  ܳୡ˅ = ୋc˅𝜌 , (5.5) 

 
ɝɞɟ Gୡ˅ – ɪɚɫɯɨɞ ɫɟɬɟɜɨɣ ɜɨɞɵ, ɬ/ɱ; 𝜌 – ɩɥɨɬɧɨɫɬɶ ɫɟɬɟɜɨɣ ɜɨɞɵ, ɬ/ɦ3. 

  ܳୡ˅ = ଷ଻ଵହ,଺଻ଷ଴.ଽହଶ = ͵ͻͲʹ,Ͳ͹Ͷ  

 
ɉɨɞɨɝɪɟɜɚɬɟɥɢ ɫɟɬɟɜɨɣ ɜɨɞɵ ɫɨɜɪɟɦɟɧɧɵɯ ɬɭɪɛɢɧ ɞɨɩɭɫɤɚɸɬ ɞɚɜɥɟɧɢɟ 

ɜɨɞɵ ɞɨ 0,8 Ɇɉɚ; ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɬɟɩɥɨɫɟɬɢ ɡɧɚɱɢɬɟɥɶɧɨ ɜɵɲɟ. 
ɗɬɨ ɩɪɢɜɨɞɢɬ ɤ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɪɢɦɟɧɹɬɶ ɞɜɟ ɫɬɭɩɟɧɢ ɫɟɬɟɜɵɯ ɧɚɫɨɫɨɜ: ɩɟɪɜɚɹ 
ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɞɨ ɫɟɬɟɜɵɯ ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ, ɜɬɨɪɚɹ – ɩɟɪɟɞ ɉȼɄ. 

Ⱦɚɜɥɟɧɢɟ ɧɚɝɧɟɬɚɧɢɹ ɋɇ-1 ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɧɚ ɩɪɟɨɞɨɥɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 
ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ ɢ ɫɨɡɞɚɧɢɹ ɞɨɩɭɫɬɢɦɨɝɨ ɤɚɜɢɬɚɰɢɨɧɧɨɝɨ ɡɚɩɚɫɚ ɧɚ ɜɯɨɞɟ ɜ ɧɚɫɨɫ 
ɜɬɨɪɨɣ ɫɬɭɩɧɢ, Ɇɉɚ: 

 ܲːூ = Δ ୡܲ˒ଵ + Δ ୡܲ˒ଶ + ܲːூூ, (5.6) 
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ɝɞɟ Δ ୡܲ˒ଵ, Δ ୡܲ˒ଶ = Ͳ,ͳͲ͹ – ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɟɬɟɜɵɯ 
ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ, Ɇɉɚ; ܲːூூ = Ͳ,͵ – ɤɚɜɢɬɚɰɢɨɧɧɧɵɣ ɡɚɩɚɫ ɧɚ ɜɯɨɞɟ ɜ ɧɚɫɨɫ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ, Ɇɉɚ. 

 ܲːூ =  Ͳ,ͳͲ͹ + Ͳ,ͳͲ͹ +  Ͳ,͵ = Ͳ,ͷͳͶ   
 
Ⱦɚɜɥɟɧɢɟ ɧɚɝɧɟɬɚɧɢɹ ɫɟɬɟɜɵɯ ɧɚɫɨɫɨɜ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɧɟɲɧɢɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɬɟɩɥɨɫɟɬɢ ɫɨɫɬɚɜɥɹɟɬ 0,3-0,5 Ɇɉɚ. 
ȼɵɛɢɪɚɟɦ ɫɟɬɟɜɨɣ ɧɚɫɨɫ ɩɟɪɜɨɝɨ ɩɨɞɴɟɦɚ – ɋɗ-2000-100 ɫ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ: 
1. ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ – 2000 ɦ3/ɱ; 
2. ɇɚɩɨɪ – 0,98 Ɇɉɚ; 
3. ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ 3000 ɨɛ/ɦɢɧ; 
4. ɉɨɬɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫɬɶ – 640 ɤȼɬ; 
5. ɄɉȾ – 85 %. 
ȼɵɛɢɪɚɟɦ ɫɟɬɟɜɨɣ ɧɚɫɨɫ ɜɬɨɪɨɝɨ ɩɨɞɴɟɦɚ – ɋɗ-2000-140 ɫ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ: 
1. ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ – 2000 ɦ3/ɱ; 
2. ɇɚɩɨɪ – 1,37 Ɇɉɚ; 
3. ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ 3000 ɨɛ/ɦɢɧ; 
4. ɉɨɬɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫɬɶ – 905 ɤȼɬ; 
5. ɄɉȾ – 84 %. 

 

  



47 
 

4.3 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɬɨɩɥɢɜɧɨɝɨ ɯɨɡɹɣɫɬɜɚ 
 
ȼ ɤɚɱɟɫɬɜɟ ɬɨɩɥɢɜɚ ɧɚ Ɍɗɐ ɩɨ ɡɚɞɚɧɢɸ ɢɫɩɨɥɶɡɭɟɬɫɹ ɛɨɪɨɞɢɧɫɤɢɣ ɛɭɪɵɣ 

ɭɝɨɥɶ ɫɨ ɫɥɟɞɭɸɳɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ. 
 

Ɍɚɛɥɢɰɚ 15 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɛɨɪɨɞɢɧɫɤɨɝɨ ɭɝɥɹ ɦɚɪɤɢ 2ȻɊ 
Ɋɚɛɨɱɢɣ ɫɨɫɬɚɜ ɬɨɩɥɢɜɚ, % ȼɵɯɨɞ ɥɟɬɭɱɢɯ 

ɜɟɳɟɫɬɜ Vɝ, % 
Ɍɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ 

Qɧɪ, ɤɤɚɥ/ɤɝ Wp Ap Cp Sp Hp Op Np 

33 7,4 42,6 0,2 3,0 13,2 0,6 47 4068 

 
Ⱦɥɹ ɪɚɛɨɬɵ ɜ ɛɥɨɤɟ ɫ ɬɭɪɛɢɧɨɣ Ɍ-110/120-130-5Ɇ ɛɵɥ ɜɵɛɪɚɧ ɤɨɬёɥ ɫ 

ɟɫɬɟɫɬɜɟɧɧɨɣ ɰɢɪɤɭɥɹɰɢɟɣ ɬɢɩɚ ȿ-500-13,8-560 ȻɌ ɫɨ ɫɥɟɞɭɸɳɢɦɢ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ: 

1. Ɋɚɫɯɨɞ ɩɚɪɚ 500 ɬ/ɱ 
2. Ⱦɚɜɥɟɧɢɟ P0=13,8 Ɇɉɚ 
3. Ɍɟɦɩɟɪɚɬɭɪɚ t0=560 ºC 
4. Ɍɟɦɩɟɪɚɬɭɪɚ ɭɯɨɞɹɳɢɯ ɝɚɡɨɜ 171 ºC 
5. ɄɉȾ ɛɪɭɬɬɨ 91,34% 
 
4.3.1 ɉɪɢɟɦɧɵɟ ɪɚɡɝɪɭɡɨɱɧɵɟ ɭɫɬɪɨɣɫɬɜɚ 

 
ɉɨ ɪɚɫɯɨɞɭ ɬɨɩɥɢɜɚ ɧɚ ɫɬɚɧɰɢɢ (150,767 ɬ/ɱ) ɢɫɩɨɥɶɡɭɟɦ ɨɞɢɧ 

ɜɚɝɨɧɨɨɩɪɨɤɢɞɵɜɚɬɟɥɶ ɪɨɬɨɪɧɨɝɨ ɬɪɟɯ- ɨɩɨɪɧɨɝɨ ɬɢɩɚ.  
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɜɚɝɨɧɨɨɩɪɨɤɢɞɵɜɚɬɟɥɹ: 
1. ɑɢɫɥɨ ɨɩɪɨɤɢɞɵɜɚɧɢɣ ɡɚ 1 ɱɚɫ – 30; 
2. Ɍɟɨɪɟɬɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ – 2790/1800 ɬ/ɱ; 
3. Ɇɨɳɧɨɫɬɶ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ – 2*36 ɤȼɬ. 
 
4.3.2 Ʌɟɧɬɨɱɧɵɟ ɤɨɧɜɟɣɟɪɵ 
 
Ɋɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɚ ɪɚɛɨɬɭ ɤɨɬɥɨɚɝɪɟɝɚɬɚ ȿ-500-13,8-560 ȻɌ 

ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ, ɤɝ/ɫ: 
 B˓˃˔ʔହ଴଴ = ஽˒ˈ ∙  ሺ𝑖బ− ௧˒˅ ሻ + ீ˒˓ ∙  (𝑖˒˓− ௧˒˅ )ொː˓ ∗  ηˍ˃  (6.1) 

 
ɝɞɟ ܦ˒ˈ – ɪɚɫɯɨɞ ɩɟɪɟɝɪɟɬɨɝɨ ɩɚɪɚ; ܩ˒˓ – ɪɚɫɯɨɞ ɩɪɨɞɭɜɨɱɧɨɣ ɜɨɞɵ; 𝑡˒˅ – ɷɧɬɚɥɶɩɢɹ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ, ɤȾɠ/ɤɝ; 𝑖଴ – ɷɧɬɚɥɶɩɢɹ ɩɟɪɟɝɪɟɬɨɝɨ ɩɚɪɚ, ɤȾɠ/ɤɝ; 𝑖˒˓ – ɷɧɬɚɥɶɩɢɹ ɩɪɨɞɭɜɨɱɧɨɣ ɜɨɞɵ, ɤȾɠ/ɤɝ; ܳː˓ – ɧɢɡɲɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɬɨɩɥɢɜɚ (ɫɦ. ɬɚɛɥ. 15), ɤȾɠ/ɤɝ; ηˍ˃ – ɄɉȾ ɩɚɪɨɝɟɧɟɪɚɬɨɪɚ, ɪɚɜɧɵɣ 91,34%; 
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B˓˃˔ʔହ଴଴ = ଵସଶ,ଶ଻଻ ∙  ሺଷସଽଷ,ଵ− ଵ଴ଶ଼,ସ ሻ + ଶ,ଵଷସ ∙  ሺଵହ଺ଷ,଴ଵ− ଵ଴ଶ଼,ସ ሻଵ଻଴ଷଵ,ଽ ∗  ଴,ଽଵଷ = ʹʹ,͸ͳͷ   
 
ɂɫɩɨɥɶɡɭɹ ɮɨɪɦɭɥɭ (6.1), ɨɩɪɟɞɟɥɢɦ ɪɚɫɯɨɞ ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɚ 

ɪɚɛɨɬɭ ɤɨɬɥɨɚɝɪɟɝɚɬɚ ȻɄɁ-420-140-ɉɌ2, ɤɨɬɨɪɵɣ ɫɨɫɬɚɜɢɥ 19,265 ɤɝ/ɫ. 
ɋɭɬɨɱɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɚ Ɍɗɋ, ɬ/ɫɭɬ: 
 B˔˖˕ = (B˓˃˔ʔହ଴଴ (ʔସଶ଴˔˃˓ܤ + ∙ ʹͶ = ሺʹʹ,͸ͳͷ +  ͳͻ,ʹ͸ͷሻ ∙ ʹͶ =ͳͲͲͷ,ͳʹ ሺ͵͸ͳͺ,Ͷͳ͸ ˕/˔˖˕ሻ   (6.2) 
 
Ɍɨɩɥɢɜɨ ɩɨɞɚɟɬɫɹ ɜ ɤɨɬɟɥɶɧɭɸ ɞɜɭɦɹ ɩɚɪɚɥɥɟɥɶɧɵɦɢ ɥɢɧɢɹɦɢ ɥɟɧɬɨɱɧɵɯ 

ɤɨɧɜɟɣɟɪɨɜ, ɨɞɧɚ ɢɡ ɤɨɬɨɪɵɯ ɪɚɛɨɱɚɹ, ɞɪɭɝɚɹ ɪɟɡɟɪɜɧɚɹ.  
Ɋɚɫɱɟɬɧɚɹ ɱɚɫɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤɚɠɞɨɣ ɧɢɬɤɢ, ɬ/ɱ: 
 B˓˃˔˚ = ୆˔˖˕୘  (6.3) 

 
ɝɞɟ T = 21 ɱ – ɱɢɫɥɨ ɱɚɫɨɜ ɪɚɛɨɬɵ ɬɨɩɥɢɜɨ ɩɨɞɚɱɢ. 
 B˓˃˔˚ = ଷ଺ଵ଼,ସଵ଺ଶଵ = ͳ͹ʹ,͵Ͳ͸   
  

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɥɟɧɬɨɱɧɨɝɨ ɤɨɧɜɟɣɟɪɚ ɩɪɢɛɥɢɠɟɧɧɨ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ, ɬ/ɱ: 

 Bˎ = bଶ ∙ c ∙ γ ∙ kα, (6.4) 
 

ɝɞɟ b – ɲɢɪɢɧɚ ɥɟɧɬɵ, ɦ; c = ʹ,ͷ – ɫɤɨɪɨɫɬɶ ɥɟɧɬɵ, ɦ/ɫ;  
  = 0,85 – ɧɚɫɵɩɧɨɣ ɜɟɫ ɬɨɩɥɢɜɚ, ɬ/ɦ3; 

аK = 345 – ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢ ɭɝɥɟ ɧɚɤɥɨɧɚ 35º. 
 Bˎ = ͳଶ ∙ ʹ,ͷ ∙ Ͳ,ͺͷ ∙ ͵Ͷͷ = ͹͵͵,ͳʹͷ  

 
Ɇɨɳɧɨɫɬɶ ɧɚ ɜɚɥ ɩɪɢɜɨɞɧɨɝɨ ɛɚɪɚɛɚɧɚ ɥɟɧɬɨɱɧɨɝɨ ɤɨɧɜɟɣɟɪɚ ɛɟɡ 

ɫɛɪɚɫɵɜɚɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ, ɤȼɬ: 
 W˄ = ୩భ∙୪∙ୡ+ଶ∙୆ˎ∙୪+ଷ଻∙୆ˎ∙ୌଵ଴଴଴∙ଵ,ଷ଺ ∙ k୪ (6.5) 

 
ɝɞɟ kଵ = ͷͳͷ – ɤɨɷɮɮɢɰɢɟɧɬ , ɡɚɜɢɫɹɳɢɣ ɨɬ ɲɢɪɢɧɵ ɥɟɧɬɵ ; l = ʹͲ – ɞɥɢɧɚ ɤɨɧɜɟɣɟɪɚ ɦɟɠɞɭ ɰɟɧɬɪɚɦɢ ɩɪɢɜɨɞɧɨɝɨ ɢ ɤɨɧɰɟɜɨɝɨ 
ɛɚɪɚɛɚɧɚ, ɦ; c – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (6.4) Bˎ = ͹͵͵,ͳʹͷ – ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɥɟɧɬɨɱɧɨɝɨ ɤɨɧɜɟɣɟɪɚ, ɬ/ɱ; 
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H = ͻ – ɜɵɫɨɬɚ ɩɨɞɴɟɦɚ ɩɨ ɜɟɪɬɢɤɚɥɢ ɦɟɠɞɭ ɰɟɧɬɪɚɦɢ ɩɪɢɜɨɞɧɨɝɨ ɢ 
ɤɨɧɰɟɜɨɝɨ ɛɚɪɚɛɚɧɨɜ, ɦ; k୪ = ͳ,ͳʹ – ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɞɥɢɧɵ ɤɨɧɜɟɣɟɪɚ. 

 W˄ = ହଵହ∙ଶ଴∙ଶ,ହ+ଶ∙଻ଷଷ,ଵଶହ∙ଶ଴+ଷ଻∙଻ଷଷ,ଵଶହ∙ଽଵ଴଴଴∙ଵ,ଷ଺ ∙ ͳ,ͳʹ = ʹʹ͵,Ͷ͸ʹ   
 
ɉɪɢ ɧɚɥɢɱɢɢ ɧɚ ɤɨɧɜɟɣɟɪɟ ɫɛɪɚɫɵɜɚɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ (ɩɟɪɟɞɜɢɠɧɨɣ 

ɛɚɪɚɛɚɧɧɨɣ ɫɛɪɚɫɵɜɚɸɳɟɣ ɬɟɥɟɠɤɨɣ) ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɭɱɢɬɵɜɚɟɬɫɹ ɩɨɬɪɟɛɥɹɟɦɚɹ 
ɢɦ ɦɨɳɧɨɫɬɶ, ɤȼɬ: 

 W˔˄.˄˃˓ = Ͳ,ͳ͸ͷ ∙ W˄ + Ͳ,ͲͲͷͺ ∙ Bˎ (6.6) 
 

ɝɞɟ W˄ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (6.5); Bˎ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (6.4). 
 W˔˄.˄˃˓ = Ͳ,ͳ͸ͷ ∙ ʹʹ͵,Ͷ͸ʹ + Ͳ,ͲͲͷͺ ∙ ͹͵͵,ͳʹͷ = Ͷͳ,ͳʹ͵  
 
Ɇɨɳɧɨɫɬɶ, ɩɨɬɪɟɛɥɹɟɦɚɹ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɦ ɩɪɢɜɨɞɧɨɣ ɫɬɚɧɰɢɢ, ɤȼɬ: 
 Wэ˒ = ୩ˊ∙ሺ୛˄+୛˔˄.˄˃˓ሻηэˇ∙η˓ , (6.7) 

 
ɝɞɟ зK =1,25 – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ; 

эд = 0,97 – ɄɉȾ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ; 
ɪ = 0,97 –  ɄɉȾ ɪɟɞɭɤɬɨɪɚ. 

 Wэ˒ = ଵ,ଶହ∙ሺଶଶଷ,ସ଺ଶ +ସଵ,ଵଶଷሻ଴,ଽ଻∗଴,ଽ଻ = ͵͸͸,Ͷ͸ʹ  

 
4.3.3 Ⱦɪɨɛɢɥɤɢ 

 
ɉɪɢɦɟɧɹɟɦ ɧɚ ɩɪɨɟɤɬɢɪɭɟɦɨɦ ɛɥɨɤɟ ɞɜɭɯɫɬɭɩɟɧɱɚɬɨɟ ɞɪɨɛɥɟɧɢɟ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɨɥɨɬɤɨɜɵɯ ɧɟ ɡɚɛɢɜɚɸɳɢɯɫɹ ɞɪɨɛɢɥɨɤ ɫ ɩɨɞɜɢɠɧɵɦɢ 
ɞɪɨɛɢɥɶɧɨɣ ɢ ɨɬɛɨɣɧɨɣ ɩɥɢɬɚɦɢ ɢ ɫ ɨɱɢɫɬɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ. ɉɨ ɪɚɫɯɨɞɭ 
ɬɨɩɥɢɜɚ ɧɚ ɤɨɬɟɥɶɧɵɟ ɚɝɪɟɝɚɬɵ ɜɵɛɢɪɚɟɦ ɞɪɨɛɢɥɤɢ ɬɢɩɚ ȾȾ3-3Ɇ ɫ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ: 

– ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ – 125-180 ɬ/ɱ; 
– Ⱦɥɢɧɚ – 0,9 ɦ; 
– Ɇɨɳɧɨɫɬɶ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ – 25 ɤȼɬ; 
 
ȿɦɤɨɫɬɶ ɛɭɧɤɟɪɚ ɫɵɪɨɝɨ ɭɝɥɹ, ɦ3 
 V˄ = ୆˓˃˔˚∙τγ∙Kˊ , (6.8) 
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ɝɞɟ   = 4 - ɱɢɫɥɨ ɱɚɫɨɜ ɪɚɛɨɬɵ ɤɨɬɟɥɶɧɨɝɨ ɚɝɪɟɝɚɬɚ ɧɚ ɬɨɩɥɢɜɟ, ɡɚɩɚɫɟɧɧɨɦ ɜ 
ɛɭɧɤɟɪɚɯ; B˓˃˔˚ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (6.3); 

зK = 0,8 - ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɡɚɩɨɥɧɟɧɢɹ; 
  = 0,85 – ɧɚɫɵɩɧɨɣ ɜɟɫ ɭɝɥɹ, ɬ/ɦ3. 
 V˄ = ଵ଻ଶ,ଷ଴଺  ଴,଼ହ∙଴,଼ = ʹͷ͵͵,ͻͲͷ  

 
Ⱦɥɹ ɩɨɞɚɱɢ ɭɝɥɹ ɢɡ ɛɭɧɤɟɪɚ ɢɫɩɨɥɶɡɭɟɦ ɥɟɧɬɨɱɧɵɣ ɩɢɬɚɬɟɥɶ ɩɵɥɢ ɫ 

ɲɢɪɢɧɨɣ ɥɟɧɬɵ 0,8 ɦ, ɞɥɢɧɨɣ 2 ɦ. ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɪɢ ɜɵɫɨɬɟ ɫɥɨɹ 0,2 ɦ 
270 ɦ3/ɱ, ɬɪɟɛɭɟɦɚɹ ɦɨɳɧɨɫɬɶ – 4,5 ɤȼɬ. 

 
4.3.4 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: 
 F = ଶସ∙୬∙୆୦∙φ∙γ , (6.9) 

 
ɝɞɟ n  – ɱɢɫɥɨ ɫɭɬɨɤ ɡɚɩɚɫɚ ɬɨɩɥɢɜɚ ɧɚ ɫɤɥɚɞɟ; B =  B˓˃˔ʔହ଴଴ ʔସଶ଴˔˃˓ܤ + = ͺͳ,Ͷͳ͵ + ͸ͻ,͵ͷͷ = ͳͷͲ,͹͸͹  – ɱɚɫɨɜɨɣ ɪɚɫɯɨɞ 
ɬɨɩɥɢɜɚ ɩɚɪɨɝɟɧɟɪɚɬɨɪɚɦɢ, ɬ/ɱ; 

h  – ɜɵɫɨɬɚ ɲɬɚɛɟɥɹ, ɦ; 
= 0,77 – ɧɚɫɵɩɧɨɣ ɜɟɫ ɭɝɥɹ, ɬ/ɦ3. 

 = 0,8 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɭɝɨɥ ɨɬɤɨɫɚ (ɫɩɨɥɡɚɧɢɹ) ɬɨɩɥɢɜɚ ɜ 
ɲɬɚɛɟɥɟ. 

 F = ଶସ∙ଷ଴∙ଵହ଴,଻଺଻ଷ଴∙଴,ଽ∙଴,଼ହ = Ͷ͹ʹͻ,ͻͶͷ  

 
4.3.5 ȼɵɛɨɪ ɦɟɯɚɧɢɡɦɨɜ ɫɢɫɬɟɦɵ ɩɵɥɟɩɪɢɝɨɬɨɜɥɟɧɢɹ 
 
Ⱦɥɹ ɫɠɢɝɚɧɢɹ ɛɭɪɨɝɨ ɭɝɥɹ Ȼɨɪɨɞɢɧɫɤɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɩɪɢɦɟɧɹɟɦ 

ɡɚɦɤɧɭɬɭɸ ɫɯɟɦɭ ɩɵɥɟɩɪɢɝɨɬɨɜɥɟɧɢɹ ɫ ɩɪɹɦɵɦ ɜɞɭɜɚɧɢɟɦ. ɍɫɬɚɧɚɜɥɢɜɚɟɦ 
ɱɟɬɵɪɟ ɦɟɥɶɧɢɰɵ ɧɚ ɤɨɬёɥ. 

Ɋɚɫɱɟɬɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɦɟɥɶɧɢɰɵ, ɤɝ/ɫ: 
 Bˏ = ଵ,ଵ∙୆˓˃˔𝑛 , (6.10) 

 
ɝɞɟ  ݊ - ɤɨɥɢɱɟɫɬɜɨ ɦɟɥɶɧɢɰ ɧɚ ɤɨɬɥɟ; 


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B˓˃˔ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (6.1); 
 Bˏ = ଵ,ଵ∙ଶଶ,଺ଵହସ = ͸,ʹͳͻ ሺʹʹ,͵ͺͺ ˕/˚ሻ  
 
Ɇɟɥɶɧɢɰɚ ɆɆɌ 1500/1910/740 ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
– ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ – 23,4 ɬ/ɱ; 
– ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ – 740 ɨɛ/ɦɢɧ. 

 
4.3.6 Ⱦɭɬɶɟɜɵɟ ɜɟɧɬɢɥɹɬɨɪɵ ɢ ɞɵɦɨɫɨɫɵ 
 
 ܸ˅଴ = Ͳ,Ͳͺͺͻ · ሺܥ˓ + Ͳ,͵͹ͷ ∙ ܵ˓ሻ + Ͳ,ʹ͸ͷ ∙ ˓ܪ − Ͳ,Ͳ͵͵͵ ∙ ܱ˓, (6.11) 
 

ɝɞɟ ܥ˓ – ɤɨɥɢɱɟɫɬɜɨ ɭɝɥɟɪɨɞɚ ɧɚ ɪɚɛɨɱɭɸ ɦɚɫɫɭ ɬɨɩɥɢɜɚ, %; ܵ˓ – ɤɨɥɢɱɟɫɬɜɨ ɫɟɪɵ ɧɚ ɪɚɛɨɱɭɸ ɦɚɫɫɭ ɬɨɩɥɢɜɚ, %; ܪ˓ – ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɨɪɨɞɚ ɧɚ ɪɚɛɨɱɭɸ ɦɚɫɫɭ ɬɨɩɥɢɜɚ, %; ܱ˓ – ɤɨɥɢɱɟɫɬɜɨ ɤɢɫɥɨɪɨɞɚ ɧɚ ɪɚɛɨɱɭɸ ɦɚɫɫɭ ɬɨɩɥɢɜɚ, %. 
 ܸ˅଴ = Ͳ,Ͳͺͺͻ · ሺͶʹ,͸ + Ͳ,͵͹ͷ ∙ Ͳ,ʹሻ + Ͳ,ʹ͸ͷ ∙ ͵ − Ͳ,Ͳ͵͵͵ ∙ ͳ͵,ʹ = Ͷ,ͳͶͻ  
 
‒ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɨɛɴɟɦɨɜ ɚɡɨɬɚ, ɦ3/ɤɝ: 
 ேܸమ଴ = Ͳ,͹ͻ ∙ ܸ˅଴ + Ͳ,ͺ ∙ ே˓ଵ଴଴, (6.12) 

 
ɝɞɟ ܸ˅଴ – ɬɟɨɪɟɬɢɱɟɫɤɢ ɧɟɨɛɯɨɞɢɦɵɣ ɨɛɴɟɦ ɜɨɡɞɭɯɚ ɩɪɢ ɤɨɷɮɮɢɰɢɟɧɬɟ ɢɡɛɵɬɤɚ 
ɜɨɡɞɭɯɚ ߙ = ͳ, ɦ3/ɤɝ; ܰ˓ – ɤɨɥɢɱɟɫɬɜɨ ɚɡɨɬɚ ɧɚ ɪɚɛɨɱɭɸ ɦɚɫɫɭ ɬɨɩɥɢɜɚ, %. 

 ேܸమ଴ = Ͳ,͹ͻ ∙ Ͷ,ͳͶͻ + Ͳ,ͺ ∙ ଴,଺ଵ଴଴ = ͵,ʹͺ͵  

 
‒ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɨɛɴɟɦɚ ɬɪɟɯɚɬɨɦɧɵɯ ɝɚɡɨɜ, ɦ3/ɤɝ: 
 ோܸைమ = ͳ,ͺ͸͸ · ஼˓+଴,ଷ଻ହ∙ௌ˓ଵ଴଴ , (6.13) 

 
ɝɞɟ ܥ˓ – ɤɨɥɢɱɟɫɬɜɨ ɭɝɥɟɪɨɞɚ ɧɚ ɪɚɛɨɱɭɸ ɦɚɫɫɭ ɬɨɩɥɢɜɚ, %; ܵ˓ – ɤɨɥɢɱɟɫɬɜɨ ɫɟɪɵ ɧɚ ɪɚɛɨɱɭɸ ɦɚɫɫɭ ɬɨɩɥɢɜɚ, %. 

 ோܸைమ = ͳ,ͺ͸͸ · ସଶ,଺+଴,ଷ଻ହ∙଴,ଶଵ଴଴ = Ͳ,͹ͻ͸  

 
‒ ɞɥɹ ɪɚɫɱɟɬɚ ɨɛɴɟɦɚ ɜɨɞɹɧɵɯ ɩɚɪɨɜ, ɦ3/ɤɝ: 
 ுܸమை଴ = Ͳ,ͳͳͳ ∙ ˓ܪ + Ͳ,ͲͳʹͶ ∙ ܹ˓ + Ͳ,Ͳͳ͸ͳ ∙ ܸ˅଴, (6.14) 
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ɝɞɟ ܪ˓ – ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɨɪɨɞɚ ɧɚ ɪɚɛɨɱɭɸ ɦɚɫɫɭ ɬɨɩɥɢɜɚ, %; ܹ˓ – ɜɥɚɠɧɨɫɬɶ ɬɨɩɥɢɜɚ ɧɚ ɪɚɛɨɱɭɸ ɦɚɫɫɭ, %; ܸ˅଴ – ɬɟɨɪɟɬɢɱɟɫɤɢ ɧɟɨɛɯɨɞɢɦɵɣ ɨɛɴɟɦ ɜɨɡɞɭɯɚ ɩɪɢ ɤɨɷɮɮɢɰɢɟɧɬɟ ɢɡɛɵɬɤɚ 
ɜɨɡɞɭɯɚ ߙ = ͳ, ɦ3/ɤɝ. 

 ுܸమை଴ = Ͳ,ͳͳͳ ∙ ͵ + Ͳ,ͲͳʹͶ ∙ ͵͵ + Ͳ,Ͳͳ͸ͳ ∙ Ͷ,ͳͷ͸ = Ͳ,͹ͻ͸  
 
‒ ɞɥɹ ɪɚɫɱɟɬɚ ɩɨɥɧɨɝɨ ɨɛɴɟɦɚ ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ (ɩɪɢ ߙ = ͳ), ɦ3/ɤɝ: 
 ܸ̂଴ = ேܸమ଴ + ோܸைమ + ுܸమை଴ = ͵,ʹͺ͵ + Ͳ,͹ͻ͸ + Ͳ,͹ͻ͸ = Ͷ,ͺ͹ͷ (6.15) 
 
Ⱦɟɣɫɬɜɢɬɟɥɶɧɵɣ ɨɛɴɟɦ ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ ɡɚ ȼɁɉ ɩɪɢ ߙ˖˘ = ͳ,ʹͺ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 Vˆ.˖˘ = ܸ̂଴ + Ͳ,Ͳͳ͸ͳ ∙ (α˖˘ − ͳ) ∙ V଴˅, (6.16) 
 

ɝɞɟ ܸ̂଴ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (6.15); V଴˅ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (6.10). 
 Vˆ.˖˘ = Ͷ,ͺ͹ͷ + Ͳ,Ͳͳ͸ͳ ∙ ሺͳ,ʹͺ − ͳሻ ∙ Ͷ,ͳͶͻ = ͸,Ͳͷͷ  

 
Ɋɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ, ɤɝ/ɫ; 
 B˓ = B˓˃˔ ∙ ଵ଴଴−qరଵ଴଴ , (6.17) 

 
ɝɞɟ B˓˃˔ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (6.1); qସ – ɜɟɥɢɱɢɧɚ ɩɨɬɟɪɶ ɫ ɦɟɯɚɧɢɱɟɫɤɢɦ ɧɟɞɨɠɨɝɨɦ, ɪɚɜɧɚɹ 1%. 

 B˓ = ʹʹ,͸ͳͷ ∙ ଵ଴଴−ଵଵ଴଴ = ʹʹ,͵ͺͺ  

 
ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɞɭɬɶɟɜɨɝɨ ɜɟɧɬɢɥɹɬɨɪɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ, ɦ3/ɫ 
 Vˇ˅ = B˓ ∙ V଴˅ ∙ ሺα˕ − ∆α˕ − α˒ˎ.˖ + α˅˒ሻ ∙ t˘˅+ଶ଻ଷଶ଻ଷ   (6.18) 

 

ɝɞɟ α˕ = ͳ,ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɢɡɛɵɬɤɚ ɜɨɡɞɭɯɚ ɜ ɬɨɩɤɟ; V଴˅ = Ͷ,ͳͶͻ– ɬɟɨɪɟɬɢɱɟɫɤɢɣ ɨɛɴɟɦ ɜɨɡɞɭɯɚ, ɦ3/ɤɝ; ∆α˕ = Ͳ,Ͳͷ – ɩɪɢɫɨɫ ɜɨɡɞɭɯɚ ɜ ɬɨɩɤɟ;  α˒ˎ.˖ = Ͳ,ͲͶ – ɩɪɢɫɨɫ ɜɨɡɞɭɯɚ ɜ ɫɢɫɬɟɦɟ ɩɵɥɟɩɪɢɝɨɬɨɜɥɟɧɢɢ; α˅˒ = Ͳ,Ͳ͵ – ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɭɬɟɱɤɚ ɜɨɡɞɭɯɚ ɜ ȼɁɉ; t˘˅ = ʹͷ – ɬɟɦɩɟɪɚɬɭɪɚ ɯɨɥɨɞɧɨɝɨ ɜɨɡɞɭɯɚ; 
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B˓ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (6.17). 
 Vˇ˅ = ʹʹ,͸ͳͷ ∙ Ͷ,ͳͶͻ ∙ ሺͳ,ʹ − Ͳ,Ͳͷ − Ͳ,ͲͶ + Ͳ,Ͳ͵ሻ ∙ ଶହ+ଶ଻ଷଶ଻ଷ = ͳͳͷ,ͷͻͻ   

 
Ɉɩɪɟɞɟɥɢɦ ɪɚɫɱɟɬɧɭɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɞɭɬɶɟɜɨɝɨ ɜɟɧɬɢɥɹɬɨɪɚ, ɦ3/ɫ 
 Vˇ˅˓ = 𝛽భ∗୚ˇ˅𝑧 , (6.19) 

 
ɝɞɟ ߚଵ = ͳ,ͳ – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ; Vˇ˅ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (6.18); ݖ = ʹ – ɤɨɥɢɱɟɫɬɜɨ ɞɭɬɶɟɜɵɯ ɜɟɧɬɢɥɹɬɨɪɨɜ; 

 Vˇ˅˓ = ଵ,ଵ∗ଵଵହ,ହଽଽ  ଶ = ͸͵,ͷ͹ͻ (228,885 ɬɵɫ. ɦ3/ɱ) 
 
Ɉɛɴɟɦ ɩɪɢɫɨɫɨɜ ɜɨɡɞɭɯɚ ɡɚ ɩɪɟɞɟɥɚɦɢ ɤɨɬɥɚ, ɦ3/ɤɝ 
 V˒˓ˋ˔ = ሺ∆αˊ˖ + ∆αˆ˘ሻ ∙ V଴˅, (6.20) 

 

ɝɞɟ ∆αˊ˖ = Ͳ,Ͳͷ – ɩɪɢɫɨɫ ɜɨɡɞɭɯɚ ɜ Ɂɍ; V଴˅ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (6.10); ∆αˆ˘ = Ͳ,Ͳͺ͵ – ɩɪɢɫɨɫ ɜɨɡɞɭɯɚ ɜ ɝɚɡɨɯɨɞɚɯ (ɩɪɢ ɞɥɢɧɟ ɝɚɡɨɯɨɞɨɜ ɧɚ ɭɱɚɫɬɤɟ 
ɨɬ ɤɨɬɥɚ ɞɨ ɞɵɦɨɫɨɫɚ 82,764 ɦ). 

 V˒˓ˋ˔ = ሺͲ,Ͳͷ + Ͳ,Ͳͺ͵ሻ ∙ Ͷ,ͳͶͻ = Ͳ,ͷͷͳ  

 
ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɞɵɦɨɫɨɫɚ, ɦ3/ɫ: 
 Vˇ = B˓ ∙ (Vˆ.˖˘ + V˒˓ˋ˔) ∙ tˇ+ଶ଻ଷଶ଻ଷ   (6.21) 

 

ɝɞɟ ܤ˓ = ʹʹ,͵ͺͺ – ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ, ɤɝ/ɫ; Vˆ.˖˘ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (6.16); 𝑡ˇ = ͳ͹ͳ – ɬɟɦɩɟɪɚɬɭɪɚ ɝɚɡɨɜ ɩɟɪɟɞ ɞɵɦɨɫɨɫɨɦ, ℃;  V˒˓ˋ˔ – ɨɛɴɟɦ ɩɪɢɫɨɫɨɜ ɧɚ ɭɱɚɫɬɤɟ ɨɬ ɤɨɬɥɚ ɞɨ ɞɵɦɨɫɨɫɚ, ɦ3/ɤɝ. 
 Vˇ = ʹʹ,͵ͺͺ ∙ ሺ͸,Ͳͷͷ + Ͳ,ͷͷͳ ሻ ∙ ଵ଻ଵ+ଶ଻ଷଶ଻ଷ = ʹ͵Ͷ,ͳ͹ͳ  

 
Ɉɩɪɟɞɟɥɢɦ ɪɚɫɱɟɬɧɭɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɞɵɦɨɫɨɫɚ, ɦ3/ɫ 
 Vˇ˓ = 𝛽భ∗୚ˇ𝑧 , (6.22) 
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ɝɞɟ ߚଵ = ͳ,ͳ – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ; Vˇ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (6.21); ݖ = ʹ – ɤɨɥɢɱɟɫɬɜɨ ɞɵɦɨɫɨɫɨɜ; 
 Vˇ˓ = ଵ,ଵ∗ଶଷସ,ଵ଻ଵ  ଶ = ͳʹͺ,͹ͻͶ  (463,657 ɬɵɫ. ɦ3/ɱ) 
 
ȼɵɛɢɪɚɟɦ 2 ɞɭɬɶɟɜɵɯ ɜɟɧɬɢɥɹɬɨɪɚ ɬɢɩɚ ȼȾɇ-24-11ɭ ɫ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ: 
 ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ – 275/220 ɬɵɫ. ɦ3/ɱ; 
 ɄɉȾ – 83 %; 
 ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ – 740/590 ɨɛ/ɦɢɧ; 
 Ɇɨɳɧɨɫɬɶ – 630/320 ɤȼɬ; 
ȼɵɛɢɪɚɟɦ 2 ɞɵɦɨɫɨɫɚ ɬɢɩɚ Ⱦɇ-26ɯ2 ɫ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ: 
 ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ – ɬɵɫ. 475 ɦ3/ɱ; 
 ɄɉȾ – 83 %; 
 ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ – 744 ɨɛ/ɦɢɧ; 
 Ɇɨɳɧɨɫɬɶ – 790 ɤȼɬ. 
 
4.3.7 Ɂɨɥɨɭɥɚɜɥɢɜɚɧɢɟ 
 
ȼ ɬɚɛɥɢɰɟ 16 ɩɪɟɞɫɬɚɜɥɟɧɵ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɡɨɥɵ. 
 

Ɍɚɛɥɢɰɚ 16 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɡɨɥɵ 

ɗɥɟɦɟɧɬ ɫɨɫɬɚɜɚ ɋɨɞɟɪɠɚɧɢɟ, % 

Ɉɤɢɫɶ ɤɪɟɦɧɢɹ SiO2 55,2 
Ɉɤɢɫɶ ɚɥɸɦɢɧɢɹ Al2O3 23,0 
Ɉɤɢɫɶ ɠɟɥɟɡɚ Fe2O3 13,0 
Ɉɤɢɫɶ ɤɚɥɶɰɢɹ CaO 32,4 
Ɉɤɢɫɶ ɦɚɝɧɢɹ MgO 7,2 
Ɉɤɢɫɶ ɤɚɥɢɹ K2O 1,6 
Ɉɤɢɫɶ ɧɚɬɪɢɹ Na2O 1,6 

 
ɉɪɢ ɜɵɛɨɪɟ ɫɩɨɫɨɛɚ ɡɨɥɨɭɥɚɜɥɢɜɚɧɢɹ (ɫɭɯɨɣ ɢɥɢ ɦɨɤɪɵɣ) ɫɥɟɞɭɟɬ 

ɭɱɢɬɵɜɚɬɶ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɡɨɥɵ. ɉɪɢ ɛɨɥɶɲɨɣ ɠɟɫɬɤɨɫɬɢ ɫɦɵɜɧɨɣ 
ɜɨɞɵ (ɛɨɥɟɟ 20 ɦɝ-ɷɤɜ/ɥ), ɚ ɬɚɤɠɟ ɞɥɹ ɬɨɩɥɢɜ ɜ ɡɨɥɟ ɤɨɬɨɪɵɯ ɫɨɞɟɪɠɢɬɫɹ ɛɨɥɟɟ 
15 – 20 % ɨɤɫɢɞɚ ɤɚɥɶɰɢɹ ɢɥɢ ɛɨɥɟɟ 1 % ɫɜɨɛɨɞɧɨɣ ɢɡɜɟɫɬɢ, ɩɪɢɦɟɧɟɧɢɟ ɦɨɤɪɵɯ 
ɡɨɥɨɭɥɨɜɢɬɟɥɟɣ (Ɂɍ) ɧɟɞɨɩɭɫɬɢɦɨ.  ɋɭɯɢɟ ɛɚɬɚɪɟɣɧɵɟ ɰɢɤɥɨɧɵ ɬɚɤɠɟ ɧɟ 
ɩɨɞɯɨɞɹɬ, ɬɚɤ ɤɚɤ ɢɦɟɸɬ ɧɢɡɤɢɣ ɄɉȾ (ɨɤɨɥɨ 75%). ɉɨɷɬɨɦɭ ɜ ɤɚɱɟɫɬɜɟ 
ɫɚɦɨɫɬɨɹɬɟɥɶɧɵɯ ɡɨɥɨɭɥɚɜɥɢɜɚɸɳɢɯ ɚɩɩɚɪɚɬɨɜ ɛɵɥ ɜɵɛɪɚɧ ɷɥɟɤɬɪɨɮɢɥɶɬɪ. 

ɗɥɟɤɬɪɨɮɢɥɶɬɪ - ɷɬɨ ɭɫɬɪɨɣɫɬɜɨ, ɜ ɤɨɬɨɪɨɦ ɨɱɢɫɬɤɚ ɝɚɡɨɜ ɨɬ ɚɷɪɨɡɨɥɶɧɵɯ, 
ɬɜɟɪɞɵɯ ɢɥɢ ɠɢɞɤɢɯ ɱɚɫɬɢɰ ɩɪɨɢɫɯɨɞɢɬ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɢɥ. 
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ɍɥɚɜɥɢɜɚɧɢɟ ɬɜɟɪɞɵɯ ɱɚɫɬɢɰ ɢɡ ɩɨɬɨɤɚ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɷɥɟɤɬɪɨɮɢɥɶɬɪɨɦ ɫ ɨɠɢɞɚɟɦɵɦ ɄɉȾ, ɪɚɜɧɵɦ 99 %. 

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

 Mˊˑˎ˅˘ = Ͳ,Ͳͳ ∙ B ∙ α˖ː ∙ A˓ + Ͳ,Ͳͳ ∙ qସ ∙ Qː˓ଷଶ଻଴଴ , (6.23) 

 
ɝɞɟ B = ͺͳͶͳʹ,͸͵ – ɱɚɫɨɜɨɣ ɪɚɫɯɨɞ ɫɠɢɝɚɟɦɨɝɨ ɬɨɩɥɢɜɚ, ɤɝ/ɱ; A˓ = ͹,Ͷ – ɡɨɥɶɧɨɫɬɶ ɪɚɛɨɱɟɣ ɦɚɫɫɵ ɬɨɩɥɢɜɚ, %;  α˖ː = Ͳ,ͻͷ – ɞɨɥɹ ɡɨɥɵ, ɭɧɨɫɢɦɚɹ ɝɚɡɚɦɢ; qସ = ͳ – ɩɨɬɟɪɹ ɫ ɦɟɯɚɧɢɱɟɫɤɢɦ ɧɟɞɨɠɨɝɨɦ, %; Qː˓ = ͳ͹Ͳ͵ͳ,ͻ – ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɬɨɩɥɢɜɚ, ɤȾɠ/ɤɝ. 

 Mˊˑˎ˅˘ = Ͳ,Ͳͳ ∙ ͺͳͶͳʹ,͸͵ ∙ Ͳ,ͻͷ ∙ ͹,Ͷ + Ͳ,Ͳͳ ∙ ͳ ∙ ଵ଻଴ଷଵ,ଽଷଶ଻଴଴ = ͸ͳͶ͹,͵Ͷͺ  

 
Ʉɨɥɢɱɟɫɬɜɨ ɥɟɬɭɱɟɣ ɡɨɥɵ (ɤɝ/ɱ), ɜɵɛɪɚɫɵɜɚɟɦɨɣ ɜ ɞɵɦɨɜɭɸ ɬɪɭɛɭ ɨɞɧɢɦ 

ɤɨɬɥɨɦ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
 Mˊˑˎ˅ы˘ = Mˊˑˎ˅˘ ∙ ଵ଴଴−ηˊ˖ଵ଴଴  , (6.24) 

 
ɝɞɟ Mˊˑˎ˅˘ = ͸ͳͶ͹,͵Ͷͺ    – ɪɚɫɯɨɞ ɡɨɥɵ, ɩɨɫɬɭɩɚɸɳɟɣ ɜ ɡɨɥɨɭɥɨɜɢɬɟɥɶ, ɤɝ/ɱ; ηˊ˖ = ͻͻ – ɄɉȾ ɡɨɥɨɭɥɚɜɥɢɜɚɸɳɟɣ ɭɫɬɚɧɨɜɤɢ, %. 
 Mˊˑˎ˅ы˘ = ͸ͳͶ͹,͵Ͷͺ ∙ ଵ଴଴−ଽଽଵ଴଴ = ͸ͳ,Ͷ͹͵  

 
Ɋɚɫɯɨɞ ɝɚɡɨɜ ɱɟɪɟɡ ɡɨɥɨɭɥɨɜɢɬɟɥɶ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɭɯɨɞɹɳɢɯ ɝɚɡɨɜ, ɦ3/ɫ: 
 ܸ̂ˊ˖ = B˓ ∙ (Vˆ.˖˘ + V˒˓ˋ˔) ∙ 𝜐˖˘+ଶ଻ଷଶ଻ଷ   (6.25) 

 

ɝɞɟ ܤ˓ = ʹʹ,͵ͺͺ – ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ, ɤɝ/ɫ; Vˆ.˖˘ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (6.16); 𝜐˖˘ = ͳ͹ͳ – ɬɟɦɩɟɪɚɬɭɪɚ ɭɯɨɞɹɳɢɯ ɝɚɡɨɜ, ℃;  V˒˓ˋ˔ – ɨɛɴɟɦ ɩɪɢɫɨɫɨɜ ɧɚ ɭɱɚɫɬɤɟ ɨɬ ɤɨɬɥɚ ɞɨ ɞɵɦɨɫɨɫɚ, ɦ3/ɤɝ. 
 ܸ̂ˊ˖ = ʹʹ,͵ͺͺ ∙ ሺ͸,Ͳͷͷ + Ͳ,ͷͷͳ ሻ ∙ ଵ଻ଵ+ଶ଻ଷଶ଻ଷ = ʹ͵Ͷ,ͳ͹ͳ (843014,2 ˏଷ/˚ሻ 
 
ɇɟɨɛɯɨɞɢɦɚɹ ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɷɥɟɤɬɪɨɮɢɥɶɬɪɚ, ɦ2: 
ܨ˃  = ௏̂ˊ˖𝑤ˆ   (6.26) 
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ɝɞɟ 𝑤ˆ = ͳ,ͷ – ɫɤɨɪɨɫɬɶ ɝɚɡɨɜ, ɦ/ɫ; ܸ̂ˊ˖ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (6.25). 

ܨ˃  = ଶଷସ,ଵ଻ଵ ଵ,ହ = ͳͷ͸,ͳͳͶ  

 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɥɨɳɚɞɶɸ ɚɤɬɢɜɧɨɝɨ ɫɟɱɟɧɢɹ ɛɵɥ ɩɨɞɨɛɪɚɧ 

ɞɜɭɯɫɟɤɰɢɨɧɧɵɣ ɷɥɟɤɬɪɨɮɢɥɶɬɪ ɦɚɪɤɢ ɗȽȺ2-76-12-6-3. 
 

Ɍɚɛɥɢɰɚ 17 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɷɥɟɤɬɪɨɮɢɥɶɬɪɚ ɗȽȺ2-76-12-6-3 

ɉɚɪɚɦɟɬɪ Ɂɧɚɱɟɧɢɟ 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɦ3/ɱ 887760 

ɉɥɨɳɚɞɶ ɚɤɬɢɜɧɨɝɨ ɫɟɱɟɧɢɹ, ɦ2 246,6 

ɉɥɨɳɚɞɶ ɨɫɚɠɞɟɧɢɹ, ɦ2 21360 
Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ, ɦɦ 17820ɯ25940ɯ19910 

Ɇɚɫɫɚ ɨɛɳɚɹ, ɬ 550,25 

 
4.3.8 Ɂɨɥɨɭɞɚɥɟɧɢɟ  
 
ɍɞɚɥɟɧɢɟ ɲɥɚɤɚ ɢɡ-ɩɨɞ ɬɨɩɨɤ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɤɨɬɥɨɚɝɪɟɝɚɬɨɜ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɟɩɪɟɪɵɜɧɨ ɫ ɩɨɦɨɳɶɸ ɲɧɟɤɨɜɨɝɨ ɬɪɚɧɫɩɨɪɬɟɪɚ, 
ɩɟɪɟɞɜɢɝɚɸɳɟɝɨɫɹ ɜ ɡɚɩɨɥɧɟɧɧɨɣ ɜɚɧɧɟ ɨɫɜɟɬɥɟɧɧɨɣ ɜɨɞɨɣ, ɩɨɫɥɟ ɱɟɝɨ ɲɥɚɤ 
ɫɛɪɚɫɵɜɚɟɬɫɹ ɧɚ ɲɥɚɤɨɞɪɨɛɢɥɤɭ, ɝɞɟ ɞɪɨɛɢɬɫɹ ɧɚ ɤɭɫɤɢ ɧɟ ɛɨɥɟɟ 50 ɦɦ, ɡɚɬɟɦ 
ɩɨɫɬɭɩɚɟɬ ɜ ɫɦɵɜɧɨɣ ɤɚɧɚɥ, ɝɞɟ ɡɚ ɫɱɟɬ ɫɦɵɜɧɨɣ ɜɨɞɵ ɩɨɫɬɭɩɚɸɳɟɣ ɱɟɪɟɡ 
ɩɨɛɭɞɢɬɟɥɶɧɵɟ ɫɨɩɥɚ ɩɨɫɬɭɩɚɟɬ ɜ ɩɪɢɹɦɨɤ ɛɚɝɟɪɧɨɣ ɫɬɚɧɰɢɢ. 

Ⱦɥɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ ɲɥɚɤɚ ɡɚ ɩɪɟɞɟɥɵ ɫɬɚɧɰɢɢ ɩɪɢɦɟɧɹɸɬɫɹ ɛɚɝɟɪɧɵɟ 
ɧɚɫɨɫɵ. Ɍɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɟ ɲɥɚɤɚ ɢ ɡɨɥɵ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɨɛɳɟɦɭ 
ɬɪɭɛɨɩɪɨɜɨɞɭ. ɂɦɟɟɬɫɹ ɞɜɟ ɧɢɬɤɢ, ɨɞɧɚ ɢɡ ɤɨɬɨɪɵɯ ɪɚɛɨɱɚɹ, ɞɪɭɝɚɹ ɪɟɡɟɪɜɧɚɹ. 
ɇɚ ɡɨɥɨɲɥɚɤɨɨɬɜɚɥɟ ɜɨɞɚ ɨɫɜɟɬɥɹɟɬɫɹ, ɧɚɫɨɫɚɦɢ ɩɟɪɟɤɚɱɢɜɚɟɬɫɹ ɨɛɪɚɬɧɨ ɧɚ 
ɫɬɚɧɰɢɸ. 

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

 M˛ˎ.ˊ = Ͳ,Ͳͳ ∙ B ∙ ሺA˓ + qସ ∙ Qː˓ଷଶ଻଴଴ሻ ∙ ሺͳ − α˖ː ∙ ቀͳ − ηˊ˖ଵ଴଴ቁሻ,  (6.27)  

 
ɝɞɟ B = ͳͷͲ,͹͸͹ – ɱɚɫɨɜɨɣ ɪɚɫɯɨɞ ɫɠɢɝɚɟɦɨɝɨ ɬɨɩɥɢɜɚ Ɍɗɋ, ɬ/ɱ; A˓, α˖ː, qସ, Qː˓  – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (6.23);  ηˊ˖ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (6.24). 

 M˛ˎ.ˊ = Ͳ,Ͳͳ ∙ ͳͷͲ,͹͸͹ ∙ ቀ͹,Ͷ + ͳ ∙ ଵ଻଴ଷଵ,ଽଷଶ଻଴଴ ቁ ∙ (ͳ − Ͳ,ͻͷ ∙ ቀͳ − ଽଽଵ଴଴ቁ) = ͳͳ,ͺ  
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Ɋɚɫɯɨɞ ɜɨɞɵ, ɧɟɨɛɯɨɞɢɦɵɣ ɞɥɹ ɭɞɚɥɟɧɢɹ ɲɥɚɤɚ ɢ ɡɨɥɵ, ɬ/ɱ 
 M˅ = ͳʹ ∙ M˛ˎ.ˊ (6.28) 
 

ɝɞɟ M˛ˎ.ˊ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (6.27). 
 M˅ = ͳʹ ∙ ͳͳ,ͺ = ͵ͻ,Ͷʹͻ ሺͳͶͳ,ͻͶ͵ ˕/˚ሻ   

 
Ɋɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɩɭɥɶɩɵ, ɬ/ɱ: 
 Q = M˛γ˛ + Mˊγˊ + M˅γ˅ , (6.29) 

 
ɝɞɟ M˛, Mˊ, M˅ – ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɪɚɫɯɨɞ ɲɥɚɤɚ, ɡɨɥɵ ɢ ɜɨɞɵ, ɬ/ɱ; γ˛ = Ͳ,ͷ, γˊ = Ͳ,ͷ,  γ˅ = ͳ – ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɭɞɟɥɶɧɵɣ ɜɟɫ ɲɥɚɤɚ, ɡɨɥɵ ɢ ɜɨɞɵ, 
ɬ/ɦ3. 

 Q = ଵଵ,଼ ଴,ହ + ଵସଵ,ଽସଷ ଵ = ͳ͸ͷ,͸Ͳͳ  

 
Ⱦɥɹ ɧɚɣɞɟɧɧɨɝɨ ɪɚɫɯɨɞɚ ɩɭɥɶɩɵ ɜɵɛɢɪɚɟɦ ɛɚɝɟɪɧɵɣ ɧɚɫɨɫ 5Ƚɪɭ-8 ɫ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 100 – 230 ɦ3/ɱ, ɞɚɜɥɟɧɢɟɦ ɧɚ ɜɵɯɨɞɟ ɢɡ ɧɚɫɨɫɚ 0,36-
0,28Ɇɉɚ, ɦɨɳɧɨɫɬɶɸ 10,5 – 13 ɤȼɬ; ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ 1450 ɨɛ/ɦɢɧ. 
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5. Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 
 
5.1 Ɋɚɫɱɟɬ ɜɵɛɪɨɫɨɜ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ 
 
ɉɪɨɢɡɜɟɞɟɦ ɪɚɫɱɟɬ ɫɭɦɦɚɪɧɵɯ ɜɵɛɪɨɫɨɜ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɞɵɦɨɜɨɣ 

ɬɪɭɛɨɣ ɩɪɢ ɩɨɞɤɥɸɱɟɧɢɢ ɤ ɧɟɣ ɤɨɬɥɚ ȻɄɁ-500-140-1. ȼɵɛɨɪ ɜɵɫɨɬɵ ɢ 
ɤɨɥɢɱɟɫɬɜɚ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɬɪɭɛ ɜɵɩɨɥɧɹɟɬɫɹ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ 
ɡɚɝɪɹɡɧɟɧɢɟ ɩɪɢɡɟɦɧɨɝɨ ɫɥɨɹ ɧɟ ɩɪɟɜɵɲɚɥɨ ɩɪɟɞɟɥɶɧɨ-ɞɨɩɭɫɬɢɦɭɸ 
ɤɨɧɰɟɧɬɪɚɰɢɸ ɜɪɟɞɧɵɯ ɩɪɢɦɟɫɟɣ. 

 
5.1.1 Ɇɚɫɫɨɜɵɟ ɜɵɛɪɨɫɵ ɬɜɟɪɞɵɯ ɱɚɫɬɢɰ 

 
ɋɭɦɦɚɪɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɬɜɟɪɞɵɯ ɱɚɫɬɢɰ (ɥɟɬɭɱɟɣ ɡɨɥɵ ɢ ɧɟɫɝɨɪɟɜɲɟɝɨ 

ɬɨɩɥɢɜɚ), ɩɨɫɬɭɩɚɸɳɢɯ ɜ ɚɬɦɨɫɮɟɪɭ ɫ ɞɵɦɨɜɵɦɢ ɝɚɡɚɦɢ ɤɨɬɥɨɜ ɜɵɱɢɫɥɹɸɬ ɩɨ 
ɮɨɪɦɭɥɟ, ɝ/ɫ: 

˅˕ܯ  = Ͳ,Ͳͳ ∙ ܤ ∙ ቀܽ˖ː ∙ А˓ + ସݍ ∙ ொː˓ଷଶ,଺଼ቁ ∙ ሺͳ − ηˊ˖ሻ (7.1) 

 
ɝɞɟ  ܤ = ʔͷͲͲ˔˃˓ܤ  ʔͶʹͲ˔˃˓ܤ + = ʹʹ͸ͳͷ +  ͳͻʹ͸ͷ = ͶͳͺͺͲ – ɫɭɦɦɚɪɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ 
ɧɚ Ɍɗɐ, ɝ/ɫ; A˓, α˖ː, qସ, Qː˓  – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (6.23);  ηˊ˖ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (6.24). 
˅˕ܯ  = Ͳ,Ͳͳ ∙ ͶͳͺͺͲ ∙ ቀͲ,ͻͷ ∙ ͹,Ͷ + Ͳ,Ͳͳ ∙ ଵ଻଴ଷଵ,ଽଷଶ଻଴଴ ቁ ∙ ሺͳ − Ͳ,ͻͻሻ = ͵ͳ,͸ʹͶ  

 
Ʉɨɥɢɱɟɫɬɜɨ ɥɟɬɭɱɟɣ ɡɨɥɵ, ɜɯɨɞɹɳɟɟ ɜ ɫɭɦɦɚɪɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɬɜɟɪɞɵɯ 

ɱɚɫɬɢɰ, ɭɧɨɫɢɦɵɯ ɜ ɚɬɦɨɫɮɟɪɭ, ɜɵɱɢɫɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ, ɝ/ɫ: 
ˊܯ  = Ͳ,Ͳͳ ∙ ܤ ∙ ܽ˖ː ∙ А˓ ∙ ሺͳ − ηˊ˖ሻ (7.2) 

 
ɝɞɟ  ܤ − ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (7.1), ɝ/ɫ; A˓, α˖ː – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (6.23);  ηˊ˖ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (6.24). 
ˊܯ  = Ͳ,Ͳͳ ∙ ͶͳͺͺͲ ∙ Ͳ,ͻͷ ∙ ͹,Ͷ ∙ ሺͳ − Ͳ,ͻͻሻ = ʹͻ,ͶͶʹ  

 
Ʉɨɥɢɱɟɫɬɜɨ ɬɜɟɪɞɵɯ ɱɚɫɬɢɰ, ɨɛɪɚɡɭɸɳɢɯɫɹ ɜ ɬɨɩɤɟ ɜ ɪɟɡɭɥɶɬɚɬɟ 

ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɧɟɞɨɠɨɝɚ ɬɨɩɥɢɜɚ ɢ ɜɵɛɪɚɫɵɜɚɟɦɵɯ ɜ ɚɬɦɨɫɮɟɪɭ ɜ ɜɢɞɟ 
ɤɨɤɫɨɜɵɯ ɨɫɬɚɬɤɨɜ, ɩɪɢ ɫɠɢɝɚɧɢɢ ɬɜɟɪɞɨɝɨ ɬɨɩɥɢɜɚ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ, ɝ/ɫ: 

ˍܯ  = ˅˕ܯ  (7.3) ˊܯ−
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ɝɞɟ ܯ˕˅ − ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (7.1); ܯˊ − ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (7.2). 
ˍܯ  = ͵ͳ,͸ʹͶ − ʹͻ,ͶͶʹ = ʹ,ͳͺ͵    
 
5.1.2 Ɇɚɫɫɨɜɵɟ ɜɵɛɪɨɫɵ ɨɤɫɢɞɨɜ ɫɟɪɵ 
 
ɋɭɦɦɚɪɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɤɫɢɞɨɜ ɫɟɪɵ, ɜɵɛɪɚɫɵɜɚɟɦɵɯ ɜ ɚɬɦɨɫɮɟɪɭ ɫ 

ɞɵɦɨɜɵɦɢ ɝɚɡɚɦɢ, ɜɵɱɢɫɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ, ɝ/ɫ: 
ௌைଶܯ  = Ͳ,Ͳʹ ∙ ܤ ∙ ܵ˓ ∙ ሺͳ − 𝜂′ୗOଶሻ ∙ ሺͳ − 𝜂′′ୗOଶሻ (7.4) 
 

ɝɞɟ  ܤ − ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (7.1), ɝ/ɫ; ܵ˓ = Ͳ,ʹ – ɫɨɞɟɪɠɚɧɢɟ ɫɟɪɵ ɜ ɬɨɩɥɢɜɟ ɧɚ ɪɚɛɨɱɭɸ ɦɚɫɫɭ, %; 𝜂′SOʹ = Ͳ,ͳ –  ɞɨɥɹ ɨɤɫɢɞɨɜ ɫɟɪɵ, ɫɜɹɡɵɜɚɟɦɵɯ ɥɟɬɭɱɟɣ ɡɨɥɨɣ ɜ ɤɨɬɥɟ; 𝜂′′SOʹ = Ͳ – ɞɨɥɹ ɨɤɫɢɞɨɜ ɫɟɪɵ, ɭɥɚɜɥɢɜɚɟɦɵɯ ɜ ɦɨɤɪɨɦ ɡɨɥɨɭɥɨɜɢɬɟɥɟ 
ɩɨɩɭɬɧɨ ɫ ɬɜɟɪɞɵɦɢ ɱɚɫɬɢɰɚɦɢ; 
  
ௌைଶܯ  = Ͳ,Ͳʹ ∙ ͶͳͺͺͲ ∙ Ͳ,ʹ ∙ ሺͳ − Ͳ,ͳሻ ∙ ሺͳ − Ͳሻ = ͳͷͲ,͹͸ͺ  

 
5.1.3 Ɇɚɫɫɨɜɵɟ ɜɵɛɪɨɫɵ ɨɤɫɢɞɨɜ ɚɡɨɬɚ 
 
ɉɪɢ ɫɠɢɝɚɧɢɹ ɬɜɟɪɞɨɝɨ ɬɨɩɥɢɜɚ ɞɥɹ ɩɚɪɨɜɵɯ ɤɨɬɥɨɜ ɤɨɷɮɮɢɰɢɟɧɬ, 

ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣ ɜɵɯɨɞ ɨɤɫɢɞɨɜ ɚɡɨɬɚ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 𝐾ேைమ = ͹,ͷ ∗ ஽ːହ଴+஽ː (7.5) 

 
ɝɞɟ ܦː = ͷͲͲ – ɧɨɦɢɧɚɥɶɧɚɹ ɩɚɪɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤɨɬɥɚ, ɬ/ɱ; 
 𝐾ேைమ = ͹,ͷ ∗ ହ଴଴ହ଴+ହ଴଴ = ͸,ͺͳͺ  

 
Ɉɩɪɟɞɟɥɢɦ ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ ɧɚ ɜɵɯɨɞ ɨɤɫɢɞɨɜ ɚɡɨɬɚ 

ɤɚɱɟɫɬɜɚ ɫɠɢɝɚɟɦɨɝɨ ɬɨɩɥɢɜɚ ɩɨ ɮɨɪɦɭɥɟ 
ଵߚ  = Ͳ,ͳ͹ͺ + Ͳ,Ͷ͹ ∗ ܰˆ (7.6) 
 

ɝɞɟ ܰˆ = Ͳ,͵ͷͺ − ɫɨɞɟɪɠɚɧɢɟ ɚɡɨɬɚ ɜ ɬɨɩɥɢɜɟ ɧɚ ɝɨɪɸɱɭɸ ɦɚɫɫɭ, %; 
ଵߚ  = Ͳ,ͳ͹ͺ + Ͳ,Ͷ͹ ∗ Ͳ,͵ͷͺ = Ͳ,͵Ͷ͸  
 
ɋɭɦɦɚɪɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɤɫɢɞɨɜ ɚɡɨɬɚ, ɜɵɛɪɚɫɵɜɚɟɦɵɯ ɜ ɚɬɦɨɫɮɟɪɭ ɫ 

ɞɵɦɨɜɵɦɢ ɝɚɡɚɦɢ ɤɨɬɥɚ ɩɪɢ ɫɠɢɝɚɧɢɢ ɬɜɟɪɞɨɝɨ, ɠɢɞɤɨɝɨ ɢ ɝɚɡɨɨɛɪɚɡɧɨɝɨ 
ɬɨɩɥɢɜɚ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɫɨɨɬɧɨɲɟɧɢɸ, ɝ/ɫ: 
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ேைమܯ  = .˕.˖ܤ ∗ 𝐾ேைమ ∗ ቀͳ − ௤రଵ଴଴ቁ ∗ ଵߚ ∗ ሺͳ − ଵߝ ∗ ሻݎ ∗ ଶߚ ∗ ଷߚ ∗ ଶߝ ∗  ∗ ቀͳ − ݉˃ˊ 𝑛బ𝑛𝑘ቁ ∗ 𝑘𝑛   (7.7) 

 

ɝɞɟ ܤ˖.˕. = ܤ  ∗ Qː˓ଶଽଷଵ଴ = ͳͷͲ,͹͸ͺ ∗ ଵ଻଴ଷଵ,ଽଶଽଷଵ଴ = ͺ͹,͸ͳͳ  – ɪɚɫɯɨɞ ɭɫɥɨɜɧɨɝɨ ɬɨɩɥɢɜɚ, 
ɬ/ɱ; ܤ = ͳͷͲ,͹͸ͺ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (7.1), ɬ/ɱ; 𝐾ேைమ − ɤɨɷɮɮɢɰɢɟɧɬ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣ ɜɵɯɨɞ ɨɤɫɢɞɨɜ ɚɡɨɬɚ, 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (7.5); 
ସݍ  − ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (6.23); 
ଵߚ  − ɫɦ. ɮɨɪɦɭɥɭ (7.6); 
ଵߝ  = ͳ − ɤɨɷɮɮɢɰɢɟɧɬ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɜɨɡɞɟɣɫɬɜɢɹ 
ɪɟɰɢɪɤɭɥɢɪɭɸɳɢɯ ɝɚɡɨɜ ɧɚ ɜɵɯɨɞ ɨɤɫɢɞɨɜ ɚɡɨɬɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɫɥɨɜɢɣ 
ɩɨɞɚɱɢ ɢɯ ɜ ɬɨɩɤɭ; 
ݎ  − ɫɬɟɩɟɧɶ ɪɟɰɢɪɤɭɥɹɰɢɢ ɞɵɦɨɜɵɯ ɝɚɡɨɜ, % (ɨɬɫɭɬɫɬɜɭɟɬ ɪɟɰɢɪɤɭɥɹɰɢɹ 
ɝɚɡɨɜ, ɩɨɷɬɨɦɭ ሺͳ − ଵߝ ∗ ሻݎ = ͳ); 
ଶߚ  − ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɤɨɧɫɬɪɭɤɰɢɸ ɝɨɪɟɥɨɤ; ɞɥɹ ɩɪɹɦɨɬɨɱɧɵɯ 
ɝɨɪɟɥɨɤ ߚଶ = Ͳ,ͺͷ; 
ଷߚ  − ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɢɞ ɲɥɚɤɨɭɞɚɥɟɧɢɹ; ɩɪɢ ɬɜɟɪɞɨɦ 
ɲɥɚɤɨɭɞɚɥɟɧɢɢ ߚଷ = ͳ; 
ଶߝ  − ɤɨɷɮɮɢɰɢɟɧɬ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣ ɭɦɟɧɶɲɟɧɢɟ ɜɵɛɪɨɫɨɜ ɨɤɫɢɞɨɜ 
ɚɡɨɬɚ, ɭɱɢɬɵɜɚɟɬɫɹ ɬɨɥɶɤɨ ɩɪɢ ɞɜɭɯɫɬɭɩɟɧɱɚɬɨɦ ɫɠɢɝɚɧɢɢ; ߝଶ = ͳ; 
 ݉˃ˊ − ɞɨɥɹ ɨɤɫɢɞɨɜ ɚɡɨɬɚ, ɭɥɚɜɥɢɜɚɟɦɵɯ ɜ ɚɡɨɬɨɨɱɢɫɬɧɨɣ ɭɫɬɚɧɨɜɤɟ.  
(ɬ.ɤ. ɚɡɨɬɨɨɱɢɫɬɧɚɹ ɭɫɬɚɧɨɜɤɚ ɨɬɫɭɬɫɬɜɭɟɬ, ɬɨ ݉˃ˊ = Ͳ); 
 ݊଴, ݊𝑘 − ɞɥɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɬɵ ɚɡɨɬɨɨɱɢɫɬɧɨɣ ɭɫɬɚɧɨɜɤɢ ɢ ɤɨɬɥɚ, ɱ/ɝɨɞ; (ɬ.ɤ. 
ɚɡɨɬɨɨɱɢɫɬɧɚɹ ɭɫɬɚɧɨɜɤɚ ɨɬɫɭɬɫɬɜɭɟɬ, ɬɨ ቀͳ − ݉˃ˊ 𝑛బ𝑛𝑘ቁ = ͳሻ; 
 𝑘𝑛 − ɤɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɫɱɟɬɚ, ɩɪɢ ɪɚɫɱɟɬɟ ɜɚɥɨɜɵɯ ɜɵɛɪɨɫɨɜ ɜ ɝɪɚɦɦɚɯ ɜ 
ɫɟɤɭɧɞɭ 𝑘𝑛 = Ͳ,ʹ͹ͺ. 
ேைమܯ  = ͺ͹,͸ͳͳ ∗ ͸,ͺͳͺ ∗ ቀͳ − ଵଵ଴଴ቁ ∗ Ͳ,͵Ͷ͸ ∗ Ͳ,ͺͷ ∗ ͳ ∗ Ͳ,ʹ͹ͺ = Ͷͺ,͵Ͷͻ  

 
5.2 Ɋɚɫɱɟɬ ɜɵɫɨɬɵ ɞɵɦɨɜɨɣ ɬɪɭɛɵ 
 
ɉɪɢɜɟɞɟɧɧɵɟ ɦɚɫɫɨɜɵɟ ɜɵɛɪɨɫɵ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ, ɝ/ɫ: 
ܯ  = ேைଶܯ ∙ ʞʓК𝑆ೀమʞʓКಿೀమ ௌைଶܯ+ ˅˕ܯ+ ∙ ʞʓК𝑆ೀమʞʓК˕˅  (7.8) 

 
ɝɞɟ ܯேைଶ –  ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (7.7); ܯௌைଶ –  ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (7.4); ܯ˕˅ –  ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (7.1); 
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ʞʓКௌைଶ – ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɨɤɫɢɞɨɜ ɫɟɪɵ, ɝ/ˏଷ; ʞʓКேைଶ – ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɨɤɫɢɞɨɜ ɚɡɨɬɚ, ɝ/ˏଷ; ʞʓК˕˅ – ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɜɵɛɪɨɫɨɜ ɡɨɥɵ, ɝ/ˏଷ. 
ܯ  = Ͷͺ,͵Ͷͻ ∙ ଴,ହ଴,଴଼ହ+ ͳͷͲ,͹͸ͺ + ͵ͳ,͸ʹͶ ∙ ଴,ହ଴,ଵହ = ͷͶͲ,ͷͺͺ  

 
Ɇɢɧɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɚɹ ɜɵɫɨɬɚ ɬɪɭɛɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ, ɦ: 
 H = √୅∙୊∙୫∙Mେ˒ˇ √ ୬୚ˇ∙∆୘య , (7.9) 

 
ɝɞɟ A = ʹͲͲ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɭɫɥɨɜɢɹ ɜɟɪɬɢɤɚɥɶɧɨɝɨ  
ɢ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɪɚɫɫɟɹɧɢɹ (ɤɨɧɜɟɤɬɢɜɧɨɣ ɞɢɮɮɭɡɢɢ) ɩɪɢɦɟɫɢ ɜ ɜɨɡɞɭɯɟ; F = ʹ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɯɚɪɚɤɬɟɪ ɜɵɛɪɚɫɵɜɚɟɦɵɯ 
ɡɚɝɪɹɡɧɟɧɢɣ; m = Ͳ,ͻ – ɛɟɡɪɚɡɦɟɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ ɫɤɨɪɨɫɬɟɣ 
ɜɵɯɨɞɚ ɝɚɡɨɜ ɢɡ ɭɫɬɶɹ ɬɪɭɛɵ; M – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (7.8); Vˇ = Ͷ͵͵,͹ʹͶ ˏଷ/˔ – ɫɭɦɦɚɪɧɵɣ ɨɛɴɟɦ ɞɵɦɨɜɵɯ ɝɚɡɨɜ, ɧɚɣɞɟɧɧɵɣ ɩɨ 
ɮɨɪɦɭɥɟ (6.21) ɩɪɢ ɪɚɫɱɟɬɧɨɦ ɪɚɫɯɨɞɟ ɬɨɩɥɢɜɚ ɧɚ Ɍɗɐ ܤ˓ = Ͷͳ,Ͷ͸ͳ ˍˆ/˔; C˒ˇ = Ͳ,ͳͷ – ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɜɪɟɞɧɵɯ ɩɪɢɦɟɫɟɣ, ɝ/ɦ3;  ∆T = ͳ͵ͻ,ʹͶ – ɪɚɡɧɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪ, ɜɵɯɨɞɹɳɢɯ ɢɡ ɬɪɭɛɵ ɞɵɦɨɜɵɯ ɝɚɡɨɜ 
ɢ ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ, °ɋ; n = ͳ – ɱɢɫɥɨ ɬɪɭɛ ɨɞɢɧɚɤɨɜɨɣ ɜɵɫɨɬɵ. 

 H = √ଶ଴଴∙ଶ∙ଵ∙ହସ଴,ହ଼଼଴,ଵହ √ ଵସଷଷ,଻ଶସ  ∙ ଵଷଽ,ଶସ య = ͳͺͳ,ͺͶͺ  

 
ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɧɚ Ɇɢɧɭɫɢɧɫɤɨɣ Ɍɗɐ ɞɵɦɨɜɚɹ ɬɪɭɛɚ ɢɦɟɟɬ ɜɵɫɨɬɭ 250 ɦ, 

ɱɬɨ ɩɪɟɜɵɲɚɟɬ ɦɢɧɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɨɟ ɡɧɚɱɟɧɢɟ. Ⱦɚɧɧɨɣ ɬɪɭɛɵ ɛɭɞɟɬ 
ɞɨɫɬɚɬɨɱɧɨ, ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɧɟɨɛɯɨɞɢɦɨɟ ɪɚɫɫɟɢɜɚɧɢɟ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ, 
ɤɨɬɨɪɵɟ ɛɭɞɭɬ ɨɛɪɚɡɨɜɵɜɚɬɶɫɹ ɩɪɢ ɪɚɛɨɬɟ ɞɜɭɯ ɤɨɬɟɥɶɧɵɯ ɚɝɪɟɝɚɬɨɜ: ɭɠɟ 
ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɧɚ ɫɬɚɧɰɢɢ ȻɄɁ-420-140ɉɌ2, ɚ ɬɚɤɠɟ ɧɨɜɨɝɨ ȿ-500-13,8-560 ȻɌ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɧɨɜɨɣ ɞɵɦɨɜɨɣ ɬɪɭɛɵ ɧɟ ɬɪɟɛɭɟɬɫɹ. 

ɗɮɮɟɤɬɢɜɧɚɹ ɜɵɫɨɬɚ ɜɵɛɪɨɫɚ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ, ɦ: 
 Hэ˗ = H + ∆H = H + ͳ,ͻ ∙ ୢబ∙ωబν˅∙φ  ,  (7.10) 

 
ɝɞɟ d଴ = ͻ,͸ – ɞɢɚɦɟɬɪ ɭɫɬɶɹ ɬɪɭɛɵ, ɦ; ω଴ = ͶͲ – ɫɤɨɪɨɫɬɶ ɝɚɡɨɜ ɜ ɭɫɬɶɟ ɬɪɭɛɵ, ɦ/ɫ; 
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ν˅ = Ͷ – ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ ɧɚ ɜɵɫɨɬɟ 10 ɦ ɧɚɞ ɭɪɨɜɧɟɦ ɡɟɦɥɢ, ɦ/ɫ; φ = ͳ,͹Ͳ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɨɡɪɚɫɬɚɧɢɟ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ ɫ 
ɜɵɫɨɬɨɣ ɬɪɭɛɵ. 

 Hэ˗ = ʹͷͲ + ͳ,ͻ ∙ ଽ,଺∙ସ଴ସ∙ଵ,଻଴ = ͵ͷ͹,ʹͻͶ  
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6. Ɉɛɳɚɹ ɱɚɫɬɶ 
 
6.1 Ɍɟɯɧɢɱɟɫɤɨɟ ɜɨɞɨɫɧɚɛɠɟɧɢɟ 
 
ȼɵɪɚɛɨɬɤɚ ɷɧɟɪɝɢɢ ɧɚ ɩɚɪɨɬɭɪɛɢɧɧɵɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ ɫɜɹɡɚɧɚ ɫ 

ɛɨɥɶɲɢɦɢ ɪɚɫɯɨɞɚɦɢ ɜɨɞɵ ɢ ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɧɚ ɤɨɧɞɟɧɫɚɰɢɸ ɩɚɪɚ ɜ 
ɤɨɧɞɟɧɫɚɬɨɪɚɯ ɬɭɪɛɢɧ. ȿɫɥɢ ɩɪɢɧɹɬɶ ɪɚɫɯɨɞɵ ɜɨɞɵ ɧɚ ɤɨɧɞɟɧɫɚɬɨɪ ɬɭɪɛɢɧ ɡɚ 
100 %, ɬɨ ɪɚɫɯɨɞɵ ɜɨɞɵ ɞɪɭɝɢɦɢ ɩɨɬɪɟɛɢɬɟɥɹɦɢ Ɍɗɐ ɫɨɫɬɚɜɥɹɸɬ ɡɧɚɱɟɧɢɹ, 
ɡɚɧɟɫɟɧɧɵɟ ɜ ɬɚɛɥɢɰɭ 18: 

 
Ɍɚɛɥɢɰɚ 18 – Ɋɚɫɯɨɞɵ ɜɨɞɵ ɞɪɭɝɢɦɢ ɩɨɬɪɟɛɢɬɟɥɹɦɢ Ɍɗɋ 

ɉɨɬɪɟɛɢɬɟɥɢ ɜɨɞɵ Ɍɗɋ % 
Ƚɚɡɨ- ɢ ɜɨɡɞɭɯɨɨɯɥɚɞɢɬɟɥɢ 2,5÷12,5 
Ⱦɨɛɚɜɨɱɧɚɹ ɜɨɞɚ ɧɚ Ɍɗɐ 0,5÷0,8 
Ɉɯɥɚɠɞɟɧɢɟ ɦɚɫɥɚ ɬɭɪɛɨɚɝɪɟɝɚɬɚ ɢ 
ɩɢɬɚɬɟɥɶɧɵɯ ɧɚɫɨɫɨɜ 

1,4÷3,5 

Ɉɯɥɚɠɞɟɧɢɟ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ 
ɦɟɯɚɧɢɡɦɨɜ 

0,7÷1,0 

ɋɢɫɬɟɦɚ Ɂɒɍ 2÷6 
ȼɨɫɩɨɥɧɟɧɢɟ ɩɨɬɟɪɶ ɜ ɫɢɫɬɟɦɚɯ 
ɨɛɨɪɨɬɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ 

4÷7 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɜɫɟ ɨɫɬɚɥɶɧɵɟ 

ɩɨɬɪɟɛɢɬɟɥɢ ɫɨɫɬɚɜɥɹɟɬ ɩɨɪɹɞɤɚ 10÷30 %. 
 
6.2 ȼɵɛɨɪ ɝɪɚɞɢɪɧɢ 
 
Ⱦɥɹ ɨɯɥɚɠɞɟɧɢɹ ɰɢɪɤɭɥɹɰɢɨɧɧɨɣ ɜɨɞɵ ɪɚɫɲɢɪɹɟɦɨɣ ɱɚɫɬɢ Ɍɗɐ 

ɩɪɢɦɟɧɹɟɦ ɨɛɨɪɨɬɧɭɸ ɫɢɫɬɟɦɭ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɫ ɝɪɚɞɢɪɧɟɣ ɩɥɟɧɨɱɧɨɝɨ ɬɢɩɚ. 
ɉɨɞɩɢɬɤɚ ɝɪɚɞɢɪɧɢ ɫɜɟɠɟɣ ɜɨɞɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɢɡ ɭɡɥɚ ɩɨɞɩɢɬɤɢ, 
ɫɦɨɧɬɢɪɨɜɚɧɧɨɝɨ ɧɚ ɫɬɚɧɰɢɢ ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɹ ɜɨɞɵ (ɍɎɈ ─ ɭɥɶɬɪɚɮɢɨɥɟɬɨɜɨɝɨ 
ɨɛɥɭɱɟɧɢɹ).  

Ɉɩɪɟɞɟɥɢɦ ɨɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɧɟɨɛɯɨɞɢɦɨɣ ɝɪɚɞɢɪɧɢ. 
Ƚɢɞɪɚɜɥɢɱɟɫɤɚɹ ɧɚɝɪɭɡɤɚ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ ɢɥɢ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 

ɝɪɚɞɢɪɧɢ ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɪɚɫɱɟɬɧɨɦɭ ɪɚɫɯɨɞɭ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ (5.4), ɤɝ/ɫ: 
ܩ  = ͷͲͲͲ  
 
Ɍɟɩɥɨɜɚɹ ɧɚɝɪɭɡɤɚ ɝɪɚɞɢɪɧɢ, ɤȼɬ: 
 ܳ = G ∙ c ∙ ሺ𝑡ଶ  −  𝑡ଵ ሻ  (8.1) 
 

ɝɞɟ G – ɝɢɞɪɚɜɥɢɱɟɫɤɚɹ ɧɚɝɪɭɡɤɚ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ, ɤɝ/ɫ; 
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c = Ͷ,ͳͺ͸ – ɭɞɟɥɶɧɚɹ ɬɟɩɥɨɟɦɤɨɫɬɶ ɜɨɞɵ, ˍʓˉˍˆ ∙ °ʠ ; ሺ𝑡ଶ  −  𝑡ଵ ሻ = 11 – ɪɚɡɧɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɞɨ ɨɯɥɚɠɞɟɧɢɹ ɢ ɩɨɫɥɟ, °ʠ; 
 ܳ = ͷͲͲͲ ∙ Ͷ,ͳͺ͸ ∙ ͳͳ = ʹ͵Ͳʹ͵Ͳ  
 
Ɉɩɪɟɞɟɥɢɦ ɬɪɟɛɭɟɦɭɸ ɩɥɨɳɚɞɶ ɨɪɨɲɟɧɢɹ, ˏଶ: 
 ˑܨ ˓ = ௤ீ   (8.2) 

 
ɝɞɟ G – ɝɢɞɪɚɜɥɢɱɟɫɤɚɹ ɧɚɝɪɭɡɤɚ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ, ɬ/ɱ; ݍ = ͺ – ɪɟɤɨɦɟɧɞɭɟɦɨɟ ɡɧɚɱɟɧɢɟ ɩɥɨɬɧɨɫɬɢ ɨɪɨɲɟɧɢɹ, ˏయˏమ∙ ˚ ; 

 ˑܨ ˓ = ଵ଼଴଴଴଼ = ʹʹͷͲ  

 
ɉɨ ɧɚɣɞɟɧɧɵɦ ɡɧɚɱɟɧɢɹɦ ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɝɪɚɞɢɪɧɸ ȻȽ-2600-70 ɫɨ 

ɫɥɟɞɭɸɳɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ: 
1. ɉɥɨɳɚɞɶ ɨɪɨɲɟɧɢɹ –2600 ˏଶ; 
2. Ƚɢɞɪɚɜɥɢɱɟɫɤɚɹ ɧɚɝɪɭɡɤɚ – 16,5-20 ɬɵɫ. ˏଷ/˚; 

3. ɉɥɨɬɧɨɫɬɶ ɨɪɨɲɟɧɢɹ – 6-8 
ˏయˏమ∙ ˚ ; 

4. ȼɵɫɨɬɚ ɝɪɚɞɢɪɧɢ – 71 ɦ; 
5. ȼɵɫɨɬɚ ɩɨɞɚɱɢ ɜɨɞɵ – 5 ɦ; 
6. Ⱦɢɚɦɟɬɪ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɛɚɲɧɢ – 37,9 ɦ. 
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7. ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɱɚɫɬɶ 
 
7.1 Ɋɚɫɱɟɬ ɡɚɬɪɚɬ ɧɚ ɬɨɩɥɢɜɨ 

 
ɑɢɫɥɨ ɱɚɫɨɜ ɪɚɛɨɬɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɬ. ɟ. ɤɚɥɟɧɞɚɪɧɨɟ ɜɪɟɦɹ ɡɚ 

ɜɵɱɟɬɨɦ ɜɪɟɦɟɧɢ ɩɪɨɫɬɨɹ ɜ ɤɚɩɢɬɚɥɶɧɨɦ ɢ ɬɟɤɭɳɟɦ ɪɟɦɨɧɬɟ, ɱɚɫ/ɝɨɞ: 
 ܶ˓ = ͺ͹͸Ͳ − ܶ˓ ˈˏ  (9.1) 
 

ɝɞɟ ܶ˓ ˈˏ = Ͷ͵ͺ – ɜɪɟɦɹ ɩɪɨɫɬɨɹ ɜ ɪɟɦɨɧɬɟ, ɱ. 
 ܶ˓ = ͺ͹͸Ͳ − Ͷ͵ͺ = ͺ͵ʹʹ  
 
ɑɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɦɨɳɧɨɫɬɢ, ɱ: 
 ̟ܶ ˔˕э = ܶ˓ − ܶ˃  (9.2) 
 

ɝɞɟ ܶ˃ = ͵ͲͲ – ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ, ɱ. 
 ̟ܶ ˔˕э =  ͺ͵ʹʹ − ͵ͲͲ = ͺͲʹʹ 
 
ɑɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɬɟɩɥɨɜɨɣ ɧɚɝɪɭɡɤɢ, ɱ: 
 ̟ܶ ˔˕˕ =  ʹͶ ∙ ܶˑ ˕ (9.3) 
 

ɝɞɟ ܶˑ ˕ = ʹʹͷ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ, ɱ. 
 ̟ܶ ˔˕˕ =  ʹͶ ∙ ʹʹͷ =  ͷͶͲͲ  
 
Ƚɨɞɨɜɨɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɚ ɜɵɪɚɛɨɬɤɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɬ/ɝɨɞ: 
эܤ  = ܾэ ∙ ̟ܶ ˔˕э ∙  ܹ̟ ˔˕  (9.4) 
 

ɝɞɟ ܾэ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (4.48); ܹ̟ ˔˕ = ͳͳͲ – ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɦɨɳɧɨɫɬɶ, Ɇȼɬ  ̟ܶ ˔˕э  – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (9.2); 
эܤ  =  Ͳ,͵͹͹ ∙ ͺͲʹʹ ∙  ͳͳͲ = ͵͵ʹ͸͹ʹ,͵Ͷ  
 
Ƚɨɞɨɜɨɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɚ ɜɵɪɚɛɨɬɤɭ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ, ɬ/ɝɨɞ: 
˕ܤ  = ܾ˕ ∙ ̟ܶ ˔˕˕ ∙  ܳˑ˕ ∙ Ͳ,ͲͲͳ  (9.5) 
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ɝɞɟ ܾ˕ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (4.49); ܳˑ˕ = ͳ͹ͷ – ɬɟɩɥɨɜɚɹ ɧɚɝɪɭɡɤɚ, Ƚɤɚɥ/ɱ;  ̟ܶ ˔˕˕  – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (9.3); 
˕ܤ  =  ʹͳͲ,ͷͺͶ ∙ ͷͶͲͲ ∙ ͳ͹ͷ ∙ Ͳ,ͲͲͳ = ͳͻͻͲͲͳ,ͺͺ  
 
Ɉɛɳɢɣ ɝɨɞɨɜɨɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ, ɬ/ɝɨɞ: 
ܤ  = ˕ܤ  +  э (9.6)ܤ
 

ɝɞɟ ܤ˕ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (9.5); ܤэ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (9.4); 
ܤ  = ͵͵ʹ͸͹ʹ,͵Ͷ + ͳͻͻͲͲͳ,ͺͺ = ͷ͵ͳ͸͹Ͷ,ʹʹ    
 
Ɂɚɬɪɚɬɵ ɧɚ ɬɨɩɥɢɜɨ, ɦɥɧ. ɪɭɛ./ɝɨɞ: 
 ˕ܷ =  ʥ ∙ ܤ ∙ ͳͲ−଺ (9.7) 
 

ɝɞɟ ʥ = ͳͷͻͷ – ɫɬɨɢɦɨɫɬɶ ɛɭɪɨɝɨ ɭɝɥɹ Ȼɨɪɨɞɢɧɫɤɨɝɨ ɪɚɡɪɟɡɚ, ɪɭɛ/ɬ; ܤ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (9.6); 
 ˕ܷ =  ͳͷͻͷ ∙ ͷ͵ͳ͸͹Ͷ,ʹʹ ∙ ͳͲ−଺ = ͺͶͺ,Ͳʹ  
 
7.2 Ɋɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ 
 
Ⱦɥɹ ɩɪɢɛɥɢɠёɧɧɵɯ ɪɚɫɱёɬɨɜ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɩɨ ɫɬɚɧɰɢɢ ɦɨɠɧɨ 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɮɨɪɦɭɥɭ, ɦɥɧ. ɪɭɛ./ɝɨɞ: 
 ˊܷ˒ = ͳ,ʹ ∙ ܹ̟ ˔˕ ∙ ݊˖ ∙ Фˊ˒ ∙ ͳͲ−଺ (9.8) 
 

ɝɞɟ ݊˖ = 1 – ɲɬɚɬɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɱɟɥ./Ɇȼɬ; Фˊ˒ = ͷʹͷʹͲ͸ – ɫɪɟɞɧɹɹ ɡɚɪɩɥɚɬɚ ɨɞɧɨɝɨ ɪɚɛɨɬɧɢɤɚ ɡɚ ɝɨɞ, ɪɭɛ/ɝɨɞ; ܹ̟ ˔˕ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (9.4).  
 ˊܷ˒ = ͳ,ʹ ∙ ͳͳͲ ∙ ͳ ∙ ͷʹͷʹͲ͸ ∙ ͳͲ−଺ = ͸ͻ,͵ʹ͹  
 
7.3 Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ 
 
Ɋɚɡɦɟɪ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɨɬɱɢɫɥɟɧɢɣ, ɦɥɧ. ɪɭɛ./ɝɨɞ: 
 ˃ܷ = 𝐾 ∙  (9.9) ˃ܪ 
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ɝɞɟ 𝐾 = ͳͺͻͶͶ – ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ ɜ ɨɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ, ɦɥɧ. ɪɭɛ; ܪ˃ = ͸,͸͹ –ɧɨɪɦɚ ɚɦɨɪɬɢɡɚɰɢɢ, %; 

 ˃ܷ = ͳͺͻͶͶ ∙  ͸,͸͹% = ͳʹ͸͵,ͷ͸ͷ  
 
7.4 Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɨɫɧɨɜɧɵɯ ɫɪɟɞɫɬɜ 
 
Ɋɚɫɯɨɞɵ ɩɨ ɪɟɦɨɧɬɭ, ɦɥɧ. ɪɭɛ./ɝɨɞ: 
 ˕ܷ˓ = ˃ܷ  ∙  ʹͲ% (9.10) 
 

ɝɞɟ ˃ܷ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (9.9) 
 ˕ܷ˓ = ͳʹ͸͵,ͷ͸ͷ  ∙  ʹͲ% = ʹͷʹ,͹ͳ͵  
 
7.5 ɉɪɨɱɢɟ ɪɚɫɯɨɞɵ 
 
Ʉ ɩɪɨɱɢɦ ɪɚɫɯɨɞɚɦ ɨɬɧɨɫɹɬɫɹ:  
– ɨɛɳɟɰɟɯɨɜɵɟ ɢ ɨɛɳɟɫɬɚɧɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ;  
– ɪɚɫɯɨɞɵ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ; 
 – ɧɚɥɨɝɢ ɢ ɫɛɨɪɵ; 
 – ɩɥɚɬɚ ɡɚ ɡɟɦɥɸ  
– ɢ ɞɪ. 
 
ɋɬɪɚɯɨɜɵɟ ɜɡɧɨɫɵ ɜɨ ɜɧɟɛɸɞɠɟɬɧɵɟ ɮɨɧɞɵ, ɦɥɧ. ɪɭɛ./ɝɨɞ: 
 ʠʝʥ = ˅˔ܪ  ∙  ˊܷ˒ (9.11) 
 

ɝɞɟ ˊܷ˒ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (9.8); ܪ˔˅ =  30,4% – ɫɬɚɜɤɚ ɫɬɪɚɯɨɜɵɯ ɜɡɧɨɫɨɜ. 
 ʠʝʥ = ͵Ͳ,Ͷ% ∙  ͸ͻ,͵ʹ͹ =  ʹͳ,Ͳͺ   
 
 ȼɟɥɢɱɢɧɚ ɩɪɨɱɢɯ ɪɚɫɯɨɞɨɜ ɩɪɢɧɢɦɚɟɬɫɹ 20 – 30 % ɨɬ ɫɭɦɦɚɪɧɵɯ ɡɚɬɪɚɬ 

ɧɚ ɚɦɨɪɬɢɡɚɰɢɸ, ɪɟɦɨɧɬ ɢ ɡɚɪɩɥɚɬɭ, ɫ ɭɱёɬɨɦ ɫɬɪɚɯɨɜɵɯ ɜɡɧɨɫɨɜ, ɦɥɧ. ɪɭɛ./ɝɨɞ: 
 ܷ˒˓ = Ͳ,ʹ ∙  ሺ ˊܷ˒ + ˃ܷ + ˕ܷ˓ሻ + ʠʝʥ  (9.12) 
 

ɝɞɟ ˊܷ˒ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (9.8); ˃ܷ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (9.9); ˕ܷ˓ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (9.10); ʠʝʥ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (9.11); 
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ܷ˒˓ = Ͳ,ʹ ∙ ሺ ͸ͻ,͵ʹ͹ + ͳʹ͸͵,ͷ͸ͷ + ʹͷʹ,͹ͳ͵  ሻ + ʹͳ,Ͳͺ = ͵͵ͺ,ͳͻ͸  
 
7.6 Ʉɚɥɶɤɭɥɹɰɢɹ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɢ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ 
 

Ɍɚɛɥɢɰɚ 19 – Ʉɚɥɶɤɭɥɹɰɢɹ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɢ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ 
 ˕ܷ ˃ܷˏ ˊܷ˒ ˕ܷ˓ ܷ˒˓ ȼɫɟɝɨ ɡɚɬɪɚɬ 
ɌɌɐ ɢ Ʉɐ 848,02  631,78 24,26 126,36   1630,42 
Ɍɐ ɢ ɗɐ   568,60 24,26 113,72   706,59 
Ɉɛɳ. Ɋɚɫɯ   63,18 20,80 12,64 338,20  434,81 
ȼɫɟɝɨ ɩɨ Ɍɗɐ 848,02  1263,56 69,33 252,71 338,20  2771,82 

 
Ɂɚɬɪɚɬɵ ɪɚɫɩɪɟɞɟɥɹɸɬɫɹ ɧɚ ɞɜɚ ɜɢɞɚ ɷɧɟɪɝɢɢ ɩɨ ɮɢɡɢɱɟɫɤɨɦɭ ɦɟɬɨɞɭ, ɬ.ɟ. 

ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ ɪɚɫɯɨɞɭ ɬɨɩɥɢɜɚ. 
ɉɨ ɌɌɐ ɢ Ʉɐ, ɦɥɧ. ɪɭɛ: 
 ʖ˕˕˙э/э = ʖ˕˕˙  ∙   ஻э஻  (9.13) 

 
ɝɞɟ ʖ˕˕˙ – ɫɦ. ɬɚɛɥɢɰɭ 19; ܤэ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (9.4); ܤ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (9.6). 

 ʖ˕˕˙э/э = ͳ͸͵Ͳ,Ͷʹ ∙   ଷଷଶ଺଻ଶ,ଷସହଷଵ଺଻ସ,ଶଶ = ͳͲʹͲ,ͳ͹  

 ʖ˕˕˙˕/э = ʖ˕˕˙ −  ʖ˕˕˙э/э  (9.14) 
 

ɝɞɟ ʖ˕˕˙, ʖ˕˕˙э/э   – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (9.13) ; 
 ʖ˕˕˙˕/э = ͳ͸͵Ͳ,Ͷʹ − ͳͲʹͲ,ͳ͹ = ͸ͳͲ,ʹ͸  
 
ɉɨ Ɍɐ ɢ ɗɐ, ɦɥɧ. ɪɭɛ: 
 ʖ˕˙э/э =  ͹Ͳ͸,ͷͻ  
 ʖ˕˙˕/э =  Ͳ  
 
Ɉɛɳɟɫɬɚɧɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ, ɦɥɧ. ɪɭɛ: 
 ʖˑ˄˜э/э = ʖˑ˄˜  ∙   ʖ˕˕˙э/э+ ʖ˕˙э/э ʖ˕˕˙ + ʖ˕˙  (9.15) 

 
ɝɞɟ ʖˑ˄˜  – ɫɦ. ɬɚɛɥɢɰɭ 19; 
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ʖ˕˕˙э/э , ʖ˕˕˙ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (9.13); ʖ˕˙ = ʖ˕˙э/э – ɡɚɬɪɚɬɵ Ɍɐ. 
 ʖˑ˄˜э/э = Ͷ͵Ͷ,ͺͳ ∙   ଵ଴ଶ଴,ଵ଻ +଻଴଺,ହଽଵ଺ଷ଴,ସଶ+଻଴଺,ହଽ = ͵ʹͳ,ʹ͹  

 ʖˑ˄˜˕/э = ʖˑ˄˜ −  ʖˑ˄˜э/э  (9.16) 
 

ɝɞɟ ʖˑ˄˜  – ɫɦ. ɬɚɛɥ. 19; ʖˑ˄˜э/э  – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (9.15); 
 ʖˑ˄˜˕/э = Ͷ͵Ͷ,ͺͳ − ͵ʹͳ,ʹ͹ = ͳͳ͵,ͷͶ  
 

Ɍɚɛɥɢɰɚ 20 – Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɡɚɬɪɚɬ ɩɨ ɜɢɞɚɦ ɷɧɟɪɝɢɢ 
 ɷ/ɷ ɬ/ɷ 
ɌɌɐ ɢ Ʉɐ 1020,17 610,26 
Ɍɐ ɢ ɗɐ 706,59   
Ɉɛɳ. Ɋɚɫɯ 321,27 113,54 
ȼɫɟɝɨ ɩɨ Ɍɗɐ 2048,03 723,80 

 
Ɋɚɫɱɟɬ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɟɞɢɧɢɰɵ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ, ɪɭɛ/ɤȼɬ*ɱ: 
 ʠэ.э = ʖʡЭʥэ/э  ௐˑ ˕˒ (9.17) 

 
ɝɞɟ ʖʡЭʥэ/э   – ɫɦ. ɬɚɛɥɢɰɭ 20 ; ܹˑ ˕˒ = ܹ̟ ˔˕ ∙ ̟ܶ ˔˕э = ͳͳͲ ∙ ͺͲʹʹ ∙ Ͳ,ͲͲͳ = ͺͺʹ,Ͷʹ –ɝɨɞɨɜɨɣ ɨɬɩɭɫɤ ɷ/ɷ, ɦɥɧ 
ɤȼɬ*ɱ/ɝɨɞ; 

 ʠэ.э = ଶ଴ସ଼,଴ଷ ଼଼ଶ,ସଶ = ʹ,͵ʹ  

 
Ɋɚɫɱɟɬ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɟɞɢɧɢɰɵ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ, ɪɭɛ/Ƚɤɚɥ: 
 ʠ˕.э = ʖʡЭʥ˕/э  ௐ̞  (9.18) 

 
ɝɞɟ ʖʡЭʥ˕/э   – ɫɦ. ɬɚɛɥɢɰɭ 20 ; ܳˑ˕˒ = ܳˑ˕ ∙ ̟ܶ ˔˕˕ = ͳ͹ͷ ∙ ͷͶͲͲ ∙ ͳͲ−଺ = Ͳ,ͻͶͷ – ɝɨɞɨɜɨɣ ɨɬɩɭɫɤ ɬ/ɷ, ɦɥɧ 
Ƚɤɚɥ/ɝɨɞ; 

 ʠ˕.э = ଻ଶଷ,଼଴ ଴,ଽସହ = ͹͸ͷ,ͻʹ  
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7.7 Ɋɚɫɱɟɬ ɩɨɤɚɡɚɬɟɥɟɣ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
 
ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɬɟɩɥɨɜɨɣ ɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɨɬ Ɍɗɐ 

ɫɨɫɬɚɜɢɬ, ɦɥɧ ɪɭɛ: 
 ʑʟʞ = эܶ ∙ ܹˑ ˕˒ + ̞ܶ ∙ ܳˑ˕˒, (9.19) 
 

ɝɞɟ эܶ, ̞ܶ   – ɬɚɪɢɮɵ ɧɚ ɬɟɩɥɨɜɭɸ ɢ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ; ܹˑ ˕˒, ܳˑ˕˒ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɚɯ (9.17) ɢ (9.18).  
Ⱦɨɯɨɞ ɨɬ ɨɫɧɨɜɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɦɥɧ. ɪɭɛ: 
 ʓˑ˔ː = ʑʟʞ −  ˑˎː, (9.20)˒ܥ
 

ɝɞɟ ʑʟʞ  – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (9.19). ܥ˒ˑˎː – ɩɨɥɧɚɹ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɨɬɩɭɫɤɚ ɬɟɩɥɨɜɨɣ ɢ 
ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ, ɦɥɧ. ɪɭɛ.  

ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ ɩɨ ɫɬɚɜɤɟ 20% ɫɨɫɬɚɜɢɬ, ɦɥɧ. ɪɭɛ: 
˓˒ܪ  = ʓˑ˔ː ∙ Ͳ,ʹ, (9.21) 
 

ɝɞɟ ʓˑ˔ː  – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (9.20). 
ɑɢɫɬɚɹ ɩɪɢɛɵɥɶ, ɦɥɧ. ɪɭɛ: 
 ʦʞ = ʓˑ˔ː −  (9.22) ,˓˒ܪ
 

ɝɞɟ ʓˑ˔ː  – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (9.20); ܪ˒˓– ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (9.21). 
ɑɢɫɬɵɣ ɞɟɧɟɠɧɵɣ ɩɨɬɨɤ, ɦɥɧ. ɪɭɛ: 
 ʦʞʓ𝑡 = ʦʞ𝑡 +  ௧, (9.23)ܣ
 

ɝɞɟ ʦʞ𝑡  – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (9.22); ܣ௧ – ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɜ t-ɣ ɝɨɞ. 
ɑɢɫɬɵɣ ɞɟɧɟɠɧɵɣ ɩɨɬɨɤ ɧɚɪɚɫɬɚɸɳɢɦ ɢɬɨɝɨɦ, ɦɥɧ. ɪɭɛ: 
 ʦʓʞʜʗ𝑡 = ʦʓʞʜʗ௧−ଵ + ʦʞʓ𝑡, (9.24) 
 
Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɟɧɟɠɧɵɣ ɩɨɬɨɤ, ɦɥɧ. ɪɭɛ: 
 ʓʓʞ𝑡 = ʦʓʞ𝑡 / ሺͳ +  ሻ௧, (9.25)ݎ
 

ɝɞɟ ݎ  – ɧɨɪɦɚ ɞɢɫɤɨɧɬɚ, 10%; 
Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɟɧɟɠɧɵɣ ɩɨɬɨɤ ɧɚɪɚɫɬɚɸɳɢɦ ɢɬɨɝɨɦ, ɦɥɧ. ɪɭɛ: 
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 ʓʓʞʜʗ𝑡 = ʓʓʞʜʗ௧−ଵ +  ʓʓʞ𝑡, (9.26) 
 
Ɋɚɫɱɟɬ ɩɨɤɚɡɚɬɟɥɟɣ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɫɜɟɞɟɦ ɜ ɬɚɛɥɢɰɭ 
 

Ɍɚɛɥɢɰɚ 21 – ɉɨɤɚɡɚɬɟɥɢ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
Ƚɨɞ Ʉɨɷɮɮɢ-

ɰɢɟɧɬ 
ɞɢɫɤɨɧɬɢ-
ɪɨɜɚɧɢɹ 

 

ɑɢɫɬɵɣ 
ɞɟɧɟɠɧɵɣ 

ɩɨɬɨɤ 
(ɑȾɉ), ɦɥɧ 

ɪɭɛ 

ɑȾɉ 
ɧɚɪɚɫɬɚ-
ɸɳɢɦ 

ɢɬɨɝɨɦ, 
ɦɥɧ ɪɭɛ 

Ⱦɢɫɤɨɧɬɢ-
ɪɨɜɚɧɧɵɣ 
ɞɟɧɟɠɧɵɣ 

ɩɨɬɨɤ (ȾȾɉ), 
ɦɥɧ ɪɭɛ 

ȾȾɉ ɧɚɪɚɫɬɚɸɳɢɦ 
ɢɬɨɝɨɦ, ɦɥɧ ɪɭɛ 

0 1,000 -18944,0 -18944,0 -18944,0 -18944,0 

1 0,877 4325,1 -14618,9 3794,0 -15150,0 

2 0,769 4347,4 -10271,5 3345,2 -11804,9 

3 0,675 4369,6 -5901,9 2949,3 -8855,5 

4 0,592 4391,8 -1510,1 2600,3 -6255,2 

5 0,519 4414,0 2903,9 2292,5 -3962,7 

6 0,456 4436,3 7340,2 2021,1 -1941,6 

7 0,400 4458,5 11798,7 1781,8 -159,8 

8 0,351 4480,7 16279,4 1570,8 1410,9 

9 0,30 4503,0 20782,4 1384,7 2795,6 

10 0,270 4525,2 25307,6 1220,6 4016,3 

11 0,237 4547,4 29855,0 1076,0 5092,3 

12 0,208 4569,6 34424,6 948,5 6040,7 

13 0,182 4591,9 39016,5 836,0 6876,8 

14 0,160 4614,1 43630,6 736,9 7613,7 

15 0,140 4636,3 48266,9 649,5 8263,2 

 
ɉɨɫɥɟ ɨɩɪɟɞɟɥɟɧɢɹ ɩɨɤɚɡɚɬɟɥɟɣ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ 

ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɫɥɟɞɭɸɳɢɟ ɜɵɜɨɞɵ: ɩɪɨɫɬɨɣ ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɫɨɫɬɚɜɢɥ 4,3 ɝɨɞɚ, 
ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ – 7,1 ɥɟɬ. 
  



72 
 

ɁȺɄɅɘɑȿɇɂȿ 
 

ɐɟɥɶɸ ɞɚɧɧɨɣ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ ɹɜɥɹɥɨɫɶ ɪɚɫɲɢɪɟɧɢɟ ɞɟɣɫɬɜɭɸɳɟɣ 
Ɇɢɧɭɫɢɧɫɤɨɣ Ɍɗɐ ɞɥɹ ɭɜɟɥɢɱɟɧɢɹ ɬɟɩɥɨɜɨɣ ɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɦɨɳɧɨɫɬɢ. 

ɉɪɟɞɥɚɝɚɟɦɵɣ ɜɚɪɢɚɧɬ ɪɚɫɲɢɪɟɧɢɹ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 
ɫɨɜɪɟɦɟɧɧɨɣ ɬɭɪɛɢɧɵ Ɍ-110/120-130-5Ɇ ɫ ɤɨɬɥɨɦ ȿ-500-13,8-560 ȻɌ, 
ɩɨɡɜɨɥɹɸɳɟɣ ɩɟɪɟɜɟɫɬɢ ɢɧɞɢɜɢɞɭɚɥɶɧɨɟ ɩɟɱɧɨɟ ɨɬɨɩɥɟɧɢɟ ɱɚɫɬɧɨɝɨ ɫɟɤɬɨɪɚ 
ɧɚ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɟ ɬɟɩɥɨɫɧɚɛɠɟɧɢɟ, ɚ ɬɚɤɠɟ ɜɵɜɟɫɬɢ ɢɡ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɭɫɬɚɪɟɜɲɟɟ ɨɛɨɪɭɞɨɜɚɧɢɟ – ɤɨɬɥɵ ȻɄɁ-75-39-ɎȻ. 

Ȼɵɥ ɩɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɩɪɢɧɰɢɩɢɚɥɶɧɨɣ ɬɟɩɥɨɜɨɣ ɫɯɟɦɵ ɞɚɧɧɨɝɨ 
ɷɧɟɪɝɨɛɥɨɤɚ, ɨɩɪɟɞɟɥɟɧɵ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ. 

Ⱦɚɥɟɟ ɛɵɥ ɩɪɨɢɡɜɟɞɟɧ ɜɵɛɨɪ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
(ɩɢɬɚɬɟɥɶɧɵɟ, ɰɢɪɤɭɥɹɰɢɨɧɧɵɟ, ɤɨɧɞɟɧɫɚɬɧɵɟ, ɫɟɬɟɜɵɟ ɧɚɫɨɫɵ, 
ɪɟɝɟɧɟɪɚɬɢɜɧɵɟ ɢ ɫɟɬɟɜɵɟ ɩɨɞɨɝɪɟɜɚɬɟɥɢ, ɞɟɚɷɪɚɬɨɪɵ). ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ 
ɬɨɩɥɢɜɧɨɝɨ ɯɨɡɹɣɫɬɜɚ ɛɵɥɢ ɜɵɛɪɚɧɵ ɩɪɢɟɦɧɵɟ ɪɚɡɝɪɭɡɨɱɧɵɟ ɭɫɬɪɨɣɫɬɜɚ, 
ɥɟɧɬɨɱɧɵɟ ɤɨɧɜɟɣɟɪɵ, ɞɪɨɛɢɥɤɢ. Ɂɚɬɟɦ ɩɪɨɢɡɜɨɞɢɥɫɹ ɜɵɛɨɪ ɦɟɯɚɧɢɡɦɨɜ 
ɩɵɥɟɩɪɢɝɨɬɨɜɥɟɧɢɢ, ɚ ɬɚɤɠɟ ɞɭɬɶɟɜɵɯ ɜɟɧɬɢɥɹɬɨɪɨɜ ɢ ɞɵɦɨɫɨɫɨɜ. 

ȼ ɪɚɡɞɟɥɟ Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɛɵɥɢ ɩɨɫɱɢɬɚɧɵ ɜɪɟɞɧɵɟ 
ɜɵɛɪɨɫɵ ɬɜɟɪɞɵɯ ɱɚɫɬɢɰ, ɨɤɫɢɞɨɜ ɫɟɪɵ, ɚɡɨɬɚ. ɉɪɨɜɟɞɟɧɚ ɨɰɟɧɤɚ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɞɟɣɫɬɜɭɸɳɢɣ ɞɵɦɨɜɨɣ ɬɪɭɛɵ, ɪɚɫɫɟɢɜɚɸɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ 
ɤɨɬɨɪɨɣ ɛɭɞɟɬ ɞɨɫɬɚɬɨɱɧɨ ɞɥɹ ɪɚɛɨɬɵ ɞɟɣɫɬɜɭɸɳɟɝɨ ɢ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ 
ɷɧɟɪɝɨɛɥɨɤɨɜ.  

Ⱦɥɹ ɨɯɥɚɠɞɟɧɢɹ ɰɢɪɤɭɥɹɰɢɨɧɧɨɣ ɜɨɞɵ ɪɚɫɲɢɪɹɟɦɨɣ ɱɚɫɬɢ Ɍɗɐ 
ɩɪɢɦɟɧɢɥɢ ɨɛɨɪɨɬɧɭɸ ɫɢɫɬɟɦɭ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɫ ɛɚɲɟɧɧɨɣ ɝɪɚɞɢɪɧɟɣ. 

ȼ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɱɚɫɬɢ ɛɵɥɚ ɩɨɫɱɢɬɚɧɚ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɬɟɩɥɨɜɨɣ ɢ 
ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ, ɩɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɩɨɤɚɡɚɬɟɥɟɣ ɷɤɨɧɨɦɢɱɟɫɤɨɣ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ. ɉɪɨɫɬɨɣ ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɩɪɨɟɤɬɚ ɫɨɫɬɚɜɢɥ 4,3 ɝɨɞɚ.  
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ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈȼȺɇɇɕɏ ɂɋɌɈɑɇɂɄɈȼ 
 

1. Ⱥɤɬɭɚɥɢɡɚɰɢɹ ɫɯɟɦɵ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɝ. Ɇɢɧɭɫɢɧɫɤɚ ɧɚ ɩɟɪɢɨɞ ɫ 2019 
ɩɨ 2033ɝ. 

2. Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɞɨɤɥɚɞ «Ɉ ɫɨɫɬɨɹɧɢɢ ɢ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ 
Ʉɪɚɫɧɨɹɪɫɤɨɦ ɤɪɚɟ ɜ 2018 ɝɨɞɭ» ȼɚɪɮɨɥɨɦɟɟɜ ɂ.ȼ., Ɇɚɥɚɳɭɤ Ʉ.Ƚ., Ɇɚɥɶɰɟɜ 
ɘ.Ɇ., Ȼɥɨɯɢɧ Ⱥ.ɋ – Ɇɢɧɟɫɬɟɪɫɬɜɨ ɷɤɨɥɨɝɢɢ ɢ ɪɚɰɢɨɧɚɥɶɧɨɝɨ 
ɩɪɢɪɨɞɨɩɨɥɶɡɨɜɚɧɢɹ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ, 2019. – 298 ɫ. 

3. ȽɈɋ ɀɄɏ ɝ. Ɇɢɧɭɫɢɧɫɤ. [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] URL: https:/ 
/gosjkh.ru/houses/krasnoyarskij-kraj/minusinsk 

4. Ɋɟɡɢɧɫɤɢɯ, ȼ. Ɏ. Ɋɟɫɭɪɫ ɪɚɛɨɬɵ ɨɫɧɨɜɧɨɝɨ ɬɟɩɥɨɫɢɥɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
Ɍɗɋ ɢ ɨɰɟɧɤɚ ɜɨɡɦɨɠɧɨɫɬɢ ɟɝɨ ɞɚɥɶɧɟɣɲɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] 
: ɉɨɪɬɚɥ ɩɨ ɬɪɢɝɟɧɟɪɚɰɢɢ, ɤɨɝɟɧɟɪɚɰɢɢ ɢ ɦɢɧɢ-Ɍɗɐ. – 2008. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://www.combienergy.ru/stat/692-Resurs-raboty-osnovnogo-teplosilovogo-
oborudovaniya.html. 

5. Ȼɨɣɤɨ, ȿ. Ⱥ.  Ɍɟɩɥɨɜɵɟ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɫɬɚɰɢɢ (ɩɚɪɨɬɭɪɛɢɧɧɵɟ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɭɫɬɚɧɨɜɤɚ Ɍɗɋ): ɋɩɪɚɜɨɱɧɨɟ ɩɨɫɨɛɢɟ / ȿ.Ⱥ. Ȼɨɣɤɨ. Ʉɪɚɧɨɹɪɫɤ: 
ɂɉɐ ɄȽɌɍ, 2006. – 152ɫ. 

6. Ɋɵɠɤɢɧ, ȼ. ə. Ɍɟɩɥɨɜɵɟ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɫɬɚɧɰɢɢ: ɭɱɟɛ. ɩɨɫɨɛɢɟ / ȼ. ə. 
Ɋɵɠɤɢɧ. – Ɇɨɫɤɜɚ: ɗɧɟɪɝɨɚɬɨɦɢɡɞɚɬ, 1987. – 328 ɫ. 

7. ɐɵɝɚɧɨɤ Ⱥ.ɉ.  Ɍɟɩɥɨɜɵɟ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɫɬɚɧɰɢɢ: ɭɱɟɛ. ɩɨɫɨɛɢɟ ɞɥɹ 
ɜɭɡɨɜ / ɋ.Ⱥ. Ɇɢɯɚɣɥɟɧɤɨ, Ⱥ.ɉ. ɐɵɝɚɧɨɤ. – Ʉɪɚɫɧɨɹɪɫɤ: ɂɉɐ ɄȽɌɍ, 2003. – 123 
ɫ. 

8. Ɋɚɫɱɟɬ ɜɪɟɞɧɵɯ ɜɵɛɪɨɫɨɜ Ɍɗɋ ɜ ɚɬɦɨɫɮɟɪɭ [Ɍɟɤɫɬ]: ɭɱɟɛ. ɩɨɫɨɛɢɟ ɩɨ 
ɤɭɪɫɭ "Ɇɟɬɨɞɵ ɡɚɳɢɬɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ" ɩɨ ɫɩɟɰ."Ʉɨɬɥɨ-ɢ 
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10. Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɩɨ ɧɚɥɚɞɤɟ ɫɢɫɬɟɦ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɬɟɩɥɨɜɵɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ / Ɍɤɚɱ ɇ.ə, ȼɚɫɫɟɪɦɚɧ Ⱥ.ɒ., Ʉɢɤɢɲ 
Ɉ.ȼ., ɒɢɦɚɧɫɤɢɣ Ȼ.Ⱥ., əɤɨɜɟɧɤɨ ɗ.ɂ. – Ɇɨɫɤɜɚ, 1998. – 56ɫ. 
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Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 
ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ  

«ɋɢɛɢɪɫɤɢɣ ɮɟɞɟɪɚɥɶɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ» 
 

ɤɚɮɟɞɪɚ «Ɍɟɩɥɨɜɵɟ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɫɬɚɧɰɢɢ» 
 

ОɌɁЫВ РɍɄОВОȾɂɌȿɅЯ 
ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ 

 

                                             ɫɬɭɞɟɧɬɚ___Мɟɠɨɜɚ Ⱥ.ȼ.    

ɝɪɭɩɩɵ_ɎЭ16-02Ȼ_ ɜɵɩɨɥɧɟɧɧɨɣ ɧɚ ɬɟɦɭ__ɉɪɨɟɤɬ ɪɚɫɲɢɪɟɧɢɹ Мɢɧɭɫɢɧɫɤɨɣ 

ɌЭɐ. 

1. Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɢ ɧɨɜɢɡɧɚ  Ƚɨɪɨɞ Мɢɧɭɫɢɧɫɤ ɩɪɚɤɬɢɱɟɫɤɢ ɧɚ 100% 
ɫɧɚɛɠɚɟɬɫɹ ɬɟɩɥɨɦ ɨɬ Мɢɧɭɫɢɧɫɤɨɣ ɌЭɐ, ɧɚ ɤɨɬɨɪɨɣ ɭɫɬɚɧɨɜɥɟɧ ɨɞɢɧ 
ɷɧɟɪɝɨɛɥɨɤ, ɱɬɨ ɧɟ ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɟɨɛɯɨɞɢɦɨɣ ɧɚɞɟɠɧɨɫɬɢ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ. 
Кɪɨɦɟ ɬɨɝɨ, ɜ ɝɨɪɨɞɟ ɜɟɞɟɬɫɹ ɧɨɜɨɟ ɫɬɪɨɢɬɟɥɶɫɬɜɨ, ɛɨɥɶɲɢɟ ɨɛɴɟɦɵ 
ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ ɠɢɥɶɹ, ɜ ɤɨɬɨɪɨɦ, ɜ ɨɫɧɨɜɧɨɦ, ɩɟɱɧɨɟ ɨɬɨɩɥɟɧɢɟ ɧɚ ɛɭɪɨɦ 
ɢɥɢ ɤɚɦɟɧɧɨɦ ɭɝɥɟ, ɱɬɨ, ɭɱɢɬɵɜɚɹ ɪɚɫɩɨɥɨɠɟɧɢɟ Мɢɧɭɫɢɧɫɤɚ, ɨɱɟɧɶ ɫɢɥɶɧɨ 
ɨɫɥɨɠɧɹɟɬ ɷɤɨɥɨɝɢɱɟɫɤɭɸ ɨɛɫɬɚɧɨɜɤɭ. ɉɨɷɬɨɦɭ ɚɤɬɭɚɥɶɧɨɫɬɶ ɨɛɟɫɩɟɱɟɧɢɹ 
ɝɨɪɨɞɚ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɟɣ ɨɬ ɌЭɐ, ɫɧɢɠɟɧɢɹ ɜɵɛɪɨɫɨɜ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɨɱɟɧɶ 
ɜɵɫɨɤɚ.    
2. Ɉɰɟɧɤɚ ɫɨɞɟɪɠɚɧɢɹ ȼКɊ ______________________________________________________ 

____ȼ ɪɚɛɨɬɟ ɜɵɩɨɥɧɟɧɨ ɨɛɨɫɧɨɜɚɧɢɟ ɪɚɫɲɢɪɟɧɢɹ  ɌЭɐ, ȼɵɛɨɪ ɨɫɧɨɜɧɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɷɤɨɧɨɦɢɱɟɫɤɢ ɨɛɨɫɧɨɜɚɧ. ɉɪɟɞɫɬɚɜɥɟɧɧɵɣ ɪɚɫɱɟɬ ɬɟɩɥɨɜɨɣ 

ɫɯɟɦɵ ɜɵɩɨɥɧɟɧ ɩɨ ɨɛɳɟɩɪɢɡɧɚɧɧɨɣ ɦɟɬɨɞɢɤɟ ɜ ɞɨɫɬɚɬɨɱɧɨɦ ɨɛɴɟɦɟ ɢ 

ɩɪɚɜɢɥɶɧɨ. ɉɪɨɜɟɞɟɧɚ ɨɰɟɧɤɚ ɫɭɳɟɫɬɜɭɸɳɟɝɨ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜɵɛɪɚɧɨ ɧɟɞɨɫɬɚɸɳɟɟ ɨɛɨɪɭɞɨɜɚɧɢɹ, 

ɨɛɟɫɩɟɱɢɜɚɸɳɟɟ ɧɨɪɦɚɥɶɧɭɸ ɪɚɛɨɬɭ ɞɜɭɯ ɷɧɟɪɝɨɛɥɨɤɨɜ 

3. Ɂɚɦɟɱɚɧɢɹ ɤ ȼКɊ                                    Ɂɚɦɟɱɚɧɢɣ ɧɟɬ 

4. Ɋɟɤɨɦɟɧɞɭɟɦɚɹ ɨɰɟɧɤɚ ȼКɊ __________________ɏɨɪɨɲɨ______________________ 

5. Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼКɊ ____ ____________ɂɜɚɧɨɜ ɂ.Ⱥ.__________________ 

    ɩɨɞɩɢɫɶ               ФИО 

___Кɚɧɞ. ɬɟɯɧ. ɧɚɭɤ, ɞɨɰɟɧɬ ɤɚɮ. ɌЭɋ  

(ɭчɟɧɚя ɫɬɟɩɟɧɶ, ɡɜɚɧɢɟ, ɞɨɥɠɧɨɫɬɶ, ɦɟɫɬɨ ɪɚɛɨɬɵ) 

«_06_»  ɢɸɥɹ__ 2020_ ɝ. 
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