
Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 
«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

ɉɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ 
ɢɧɫɬɢɬɭɬ 

Ɍɟɩɥɨɜɵɟ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɫɬɚɧɰɢɢ 
ɤɚɮɟɞɪɚ 

 
ɍɌȼȿɊɀȾȺɘ 
Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ 

 
   ȿ.Ⱥ. Ȼɨɣɤɨ 

ɩɨɞɩɢɫɶ  ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
 

«       »                             2020ɝ. 
 
 
 
 
 

ȻȺɄȺɅȺȼɊɋɄȺə ɊȺȻɈɌȺ 
 

13.03.01 – Ɍɟɩɥɨɷɧɟɪɝɟɬɢɤɚ ɢ ɬɟɩɥɨɬɟɯɧɢɤɚ 
ɤɨɞ – ɧɚɢɦɟɧɨɜɚɧɢɟ ɧɚɩɪɚɜɥɟɧɢɹ  

ɉɪɨɟɤɬ ɪɚɫɲɢɪɟɧɢɹ Ʉɪɚɫɧɨɹɪɫɤɨɣ Ɍɗɐ-3 «ɑɚɫɬɶ 2» 
ɬɟɦɚ 

 

 

 

 

 

Ʉɪɚɫɧɨɹɪɫɤ 2020  

Ɋɭɤɨɜɨɞɢɬɟɥɶ  ɫɬ. ɩɪɟɩɨɞɚɜɚɬɟɥɶ    Ⱦ.ɂ. Ʉɚɪɚɛɚɪɢɧ 
  ɞɨɥɠɧɨɫɬɶ, ɭɱɟɧɚɹ ɫɬɟɩɟɧɶ  ɩɨɞɩɢɫɶ, ɞɚɬɚ  ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

ȼɵɩɭɫɤɧɢɤ      Ⱥ.Ƚ. Ɏɟɞɨɫɟɟɜ 
    ɩɨɞɩɢɫɶ, ɞɚɬɚ  ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

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

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



Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 
«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

ɉɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ 
ɢɧɫɬɢɬɭɬ 

Ɍɟɩɥɨɜɵɟ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɫɬɚɧɰɢɢ 
ɤɚɮɟɞɪɚ 

 
ɍɌȼȿɊɀȾȺɘ 
Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ 

 
   ȿ.Ⱥ. Ȼɨɣɤɨ 

ɉɨɞɩɢɫɶ  ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
 

«       »                              2020ɝ. 
 

 

 

ɁȺȾȺɇɂȿ  
ɇȺ ȼɕɉɍɋɄɇɍɘ ɄȼȺɅɂɎɂɄȺɐɂɈɇɇɍɘ ɊȺȻɈɌɍ 

ɩɨ ɮɨɪɦɟ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ 

  



 

 

 

ɋɬɭɞɟɧɬɭ Ɏɟɞɨɫɟɟɜɭ Ⱥɥɟɤɫɚɧɞɪɭ Ƚɟɧɧɚɞɶɟɜɢɱɭ 
 ɮɚɦɢɥɢɹ, ɢɦɹ, ɨɬɱɟɫɬɜɨ 
Ƚɪɭɩɩɵ Ɏɗ16 ‒ 02Ȼ ɇɚɩɪɚɜɥɟɧɢɟ (ɫɩɟɰɢɚɥɶɧɨɫɬɶ) 13.03.01 
 ɧɨɦɟɪ ɝɪɭɩɩɵ  ɤɨɞ 

Ɍɟɩɥɨɷɧɟɪɝɟɬɢɤɚ ɢ ɬɟɩɥɨɬɟɯɧɢɤɚ 
ɧɚɢɦɟɧɨɜɚɧɢɟ 

Ɍɟɦɚ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɉɪɨɟɤɬ ɪɚɫɲɢɪɟɧɢɹ 
Ʉɪɚɫɧɨɹɪɫɤɨɣ Ɍɗɐ-3 «ɑɚɫɬɶ 2» 
ɍɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ ɩɨ ɭɧɢɜɟɪɫɢɬɟɬɭ № 746/ɫ ɨɬ 27 ɹɧɜɚɪɹ 2020 ɝ 
Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ Ⱦ.ɂ. Ʉɚɪɚɛɚɪɢɧ, ɫɬ. ɩɪɟɩɨɞɚɜɚɬɟɥɶ,  ɤɚɮɟɞɪɚ Ɍɗɋ 
 ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ, ɞɨɥɠɧɨɫɬɶ, ɭɱёɧɚɹ ɫɬɟɩɟɧɶ ɢ ɦɟɫɬɨ ɪɚɛɨɬɵ 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ȼɄɊ Ɉɛɴɟɤɬ ɪɚɫɲɢɪɟɧɢɹ – ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɮɢɥɢɚɥ 
ɉȺɈ «ɋɢɛɢɪɫɤɚɹ Ƚɟɧɟɪɢɪɭɸɳɚɹ ɤɨɦɩɚɧɢɹ» Ʉɪɚɫɧɨɹɪɫɤɚɹ Ɍɗɐ-3;  ɪɚɣɨɧ 
ɪɚɡɦɟɳɟɧɢɹ ‒ ɝ. Ʉɪɚɫɧɨɹɪɫɤ; 2 ɷɧɟɪɝɨɛɥɨɤ; ɬɨɩɥɢɜɨ – ɛɨɪɨɞɢɧɫɤɢɣ ɭɝɨɥɶ 2ȻɊ; 
ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɧɚɝɪɭɡɤɚ – 185 Ɇȼɬ, ɬɟɩɥɨɜɚɹ ɧɚɝɪɭɡɤɚ – 280 Ƚɤɚɥ/ɱ; 
ɉɟɪɟɱɟɧɶ ɪɚɡɞɟɥɨɜ ȼɄɊ Ⱥɧɚɥɢɡ ɜɚɪɢɚɧɬɨɜ ɪɚɫɲɢɪɟɧɢɹ. Ɋɚɫɱɟɬɧɚɹ ɱɚɫɬɶ. 
ȼɵɛɨɪ ɢ ɪɚɫɱɟɬ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɋɢɫɬɟɦɚ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢ ɏȼɈ. Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɱɚɫɬɶ. 
ɉɟɪɟɱɟɧɶ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ  
Ʌɢɫɬ 1. Ƚɟɧɟɪɚɥɶɧɵɣ ɩɥɚɧ Ʉɪɚɫɧɨɹɪɫɤɨɣ Ɍɗɐ-3 
Ʌɢɫɬ 2. Ɋɚɡɪɟɡ ɝɥɚɜɧɨɝɨ ɤɨɪɩɭɫɚ 
Ʌɢɫɬ 3. ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɬɟɩɥɨɜɚɹ ɫɯɟɦɚ 
Ʌɢɫɬ 4. ɉɨɩɟɪɟɱɧɵɣ ɪɚɡɪɟɡ ɄɌɍ 
Ʌɢɫɬ 5. ɄɌɍ: ɝɥɚɜɧɵɣ ɜɢɞ 
Ʌɢɫɬ 6. ɄɌɍ: ɜɢɞ ɫɜɟɪɯɭ 

Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ    Ⱦ.ɂ. Ʉɚɪɚɛɚɪɢɧ 
  ɩɨɞɩɢɫɶ  ɢɧɢɰɢɚɥɵ ɢ ɮɚɦɢɥɢɹ 
Ɂɚɞɚɧɢɟ ɩɪɢɧɹɥ ɤ 
ɢɫɩɨɥɧɟɧɢɸ 

 
 

 
Ⱥ.Ƚ. Ɏɟɞɨɫɟɟɜ 

  ɩɨɞɩɢɫɶ  ɢɧɢɰɢɚɥɵ ɢ ɮɚɦɢɥɢɹ 
     
 «  »  2020 ɝ. 
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ɊȿɎȿɊȺɌ 
 
ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɧɚ ɬɟɦɭ «ɉɪɨɟɤɬ ɪɚɫɲɢɪɟɧɢɹ 

Ʉɪɚɫɧɨɹɪɫɤɨɣ Ɍɗɐ-3 «ɑɚɫɬɶ 2»» ɫɨɞɟɪɠɢɬ 88 ɫɬɪɚɧɢɰ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 11 
ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɢ 6 ɥɢɫɬɨɜ ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ. 

ɄɊȺɋɇɈəɊɋɄȺə Ɍɗɐ-3, ȼɌɈɊɈɃ ɗɇȿɊȽɈȻɅɈɄ, ȻɅɈɄ 
ɉɈȼɕɒȿɇɇɈɃ ɗɎɎȿɄɌɂȼɇɈɋɌɂ, ȽɅɍȻɈɄȺə ɍɌɂɅɂɁȺɐɂə, 
ɄɈɇȾȿɇɋȺɐɂɈɇɇɕɃ ɌȿɉɅɈɍɌɂɅɂɁȺɌɈɊ, ɉɊɂɇɐɂɉɂȺɅɖɇȺə 
ɌȿɉɅɈȼȺə ɋɏȿɆȺ, ɌȿɏɇɂɄɈ-ɗɄɈɇɈɆɂɑȿɋɄɂȿ ɉɈɄȺɁȺɌȿɅɂ. 

Ɉɛɴɟɤɬ ɪɚɫɲɢɪɟɧɢɹ – ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɮɢɥɢɚɥ ɉȺɈ «ɋɢɛɢɪɫɤɚɹ 
Ƚɟɧɟɪɢɪɭɸɳɚɹ ɤɨɦɩɚɧɢɹ Ʉɪɚɫɧɨɹɪɫɤɚɹ Ɍɗɐ-3». 

ɐɟɥɶ ɪɚɫɲɢɪɟɧɢɹ: 
 – ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɧɨɜɨɝɨ ɷɧɟɪɝɨɛɥɨɤɚ ɞɥɹ ɩɨɤɪɵɬɢɹ ɩɟɪɫɩɟɤɬɢɜɧɵɯ 

ɬɟɩɥɨɜɨɣ ɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɧɚɝɪɭɡɨɤ ɢ ɧɚɞɟɠɧɨɝɨ ɷɥɟɤɬɪɨ- ɢ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ. 
Ȼɵɥɢ ɩɪɨɢɡɜɟɞɟɧɵ ɤɨɦɩɥɟɤɫɧɵɣ ɪɚɫɱɟɬ ɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ 

ɨɛɨɫɧɨɜɚɧɢɟ ɩɪɨɟɤɬɚ ɪɚɫɲɢɪɟɧɢɹ Ʉɪɚɫɧɨɹɪɫɤɨɣ Ɍɗɐ-3 ɛɥɨɤɨɦ ɩɨɜɵɲɟɧɧɨɣ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɫ ɜɧɟɞɪɟɧɢɟɦ ɤɨɧɞɟɧɫɚɰɢɨɧɧɨɝɨ ɬɟɩɥɨɭɬɢɥɢɡɚɬɨɪɚ ɞɥɹ 
ɪɟɤɭɩɟɪɚɰɢɢ ɧɢɡɤɨɩɨɬɟɧɰɢɚɥɶɧɨɝɨ ɬɟɩɥɚ ɭɯɨɞɹɳɢɯ ɝɚɡɨɜ. 

ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɩɨɡɜɨɥɹɸɬ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɤɨɦɦɟɪɱɟɫɤɨɣ 
ɩɪɢɜɥɟɤɚɬɟɥɶɧɨɫɬɢ ɩɪɨɟɤɬɚ ɪɚɫɲɢɪɟɧɢɹ. 

Ɋɚɛɨɬɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜɜɟɞɟɧɢɟɦ, 6 ɪɚɡɞɟɥɚɦɢ ɢ ɡɚɤɥɸɱɟɧɢɟɦ, ɩɪɢɜɟɞɟɧ 
ɫɩɢɫɨɤ ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ. 
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ȼȼȿȾȿɇɂȿ 
 

Ɍɨɩɥɢɜɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɤɨɦɩɥɟɤɫ – ɨɞɧɚ ɢɡ ɫɚɦɵɯ ɜɚɠɧɵɯ ɨɬɪɚɫɥɟɣ 
ɷɤɨɧɨɦɢɤɢ. ȿɟ ɝɥɚɜɧɚɹ ɡɚɞɚɱɚ – ɨɛɟɫɩɟɱɢɜɚɬɶ ɤɚɱɟɫɬɜɟɧɧɨɟ ɢ ɧɚɞɟɠɧɨɟ 
ɫɧɚɛɠɟɧɢɟ ɩɨɬɪɟɛɢɬɟɥɟɣ ɬɟɩɥɨɜɨɣ ɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɟɣ. ɋɨɝɥɚɫɧɨ 
ɗɧɟɪɝɟɬɢɱɟɫɤɨɣ ɫɬɪɚɬɟɝɢɢ ɊɎ ɞɥɹ ɭɫɤɨɪɟɧɢɹ ɪɚɡɜɢɬɢɹ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɨɬɪɚɫɥɢ ɢ 
ɜɫɟɣ ɷɤɨɧɨɦɢɤɢ ɫɬɪɚɧɵ ɜ ɰɟɥɨɦ ɧɟɨɛɯɨɞɢɦɨ ɜɧɟɞɪɹɬɶ ɢɧɧɨɜɚɰɢɨɧɧɵɟ 
ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɵɟ ɢ ɪɟɫɭɪɫɨɫɛɟɪɟɝɚɸɳɢɟ ɬɟɯɧɨɥɨɝɢɢ. Ɍɚɤɨɣ ɩɨɞɯɨɞ ɩɨɡɜɨɥɢɬ 
ɩɨɜɵɫɢɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɷɧɟɪɝɨɪɟɫɭɪɫɨɜ ɤɚɤ ɧɚ ɫɬɚɞɢɢ 
ɩɪɨɢɡɜɨɞɫɬɜɚ, ɬɚɤ ɢ ɧɚ ɫɬɚɞɢɢ ɩɨɬɪɟɛɥɟɧɢɹ ɢ ɫɞɟɥɚɬɶ ɩɪɨɰɟɫɫ ɝɟɧɟɪɚɰɢɢ ɷɧɟɪɝɢɢ 
ɷɤɨɧɨɦɢɱɧɟɟ. 

Ɍɨɩɥɢɜɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɤɨɦɩɥɟɤɫ ɝ. Ʉɪɚɫɧɨɹɪɫɤɚ ɧɭɠɞɚɟɬɫɹ  
ɜ ɪɚɫɲɢɪɟɧɢɢ ɞɟɣɫɬɜɭɸɳɢɯ ɦɨɳɧɨɫɬɟɣ ɞɥɹ ɩɨɤɪɵɬɢɹ ɩɟɪɫɩɟɤɬɢɜɧɨɣ 
ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɢ ɬɟɩɥɨɜɨɣ ɧɚɝɪɭɡɤɢ, ɪɨɫɬ ɤɨɬɨɪɨɣ ɜɵɡɜɚɧ ɫɬɪɟɦɢɬɟɥɶɧɵɦ 
ɪɚɡɜɢɬɢɟɦ ɝɨɪɨɞɚ. ȼ ɤɚɱɟɫɬɜɟ ɨɛɴɟɤɬɚ ɪɚɫɲɢɪɟɧɢɹ ɩɪɟɞɥɚɝɚɟɬɫɹ ɜɵɛɪɚɬɶ 
Ʉɪɚɫɧɨɹɪɫɤɭɸ Ɍɗɐ -3, ɹɜɥɹɸɳɭɸɫɹ ɫɚɦɵɦ ɫɨɜɪɟɦɟɧɧɵɦ ɝɟɧɟɪɢɪɭɸɳɢɦ 
ɨɛɴɟɤɬɨɦ ɜ ɝɨɪɨɞɟ. 

Ⱦɚɧɧɚɹ ɪɚɛɨɬɚ ɩɨɫɜɹɳɟɧɚ ɪɚɡɪɚɛɨɬɤɟ ɩɪɨɟɤɬɚ ɛɥɨɤɚ ɩɨɜɵɲɟɧɧɨɣ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ 220-250 Ɇȼɬ ɞɥɹ Ʉɪɚɫɧɨɹɪɫɤɨɣ Ɍɗɐ-3 ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɬɟɯɧɨɥɨɝɢɢ ɞɥɹ ɪɟɤɭɩɟɪɚɰɢɢ ɧɢɡɤɨɩɨɬɟɧɰɢɚɥɶɧɨɝɨ ɬɟɩɥɚ ɭɯɨɞɹɳɢɯ ɝɚɡɨɜ ɢɡ 
ɤɨɬɥɚ. ȼ ɤɚɱɟɫɬɜɟ ɜɚɪɢɚɧɬɨɜ ɬɟɯɧɨɥɨɝɢɣ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɥɢɬɟɪɚɬɭɪɧɨɝɨ ɨɛɡɨɪɚ 
ɛɵɥɢ ɜɵɛɪɚɧɵ ɤɨɧɞɟɧɫɚɰɢɨɧɧɨɣ ɬɟɩɥɨɭɬɢɥɢɡɚɬɨɪ (ɄɌɍ) ɞɥɹ ɧɚɝɪɟɜɚ ɫɟɬɟɜɨɣ 
ɜɨɞɵ ɢɥɢ ɨɫɧɨɜɧɨɝɨ ɤɨɧɞɟɧɫɚɬɚ, ɚ ɬɚɤɠɟ ɜɨɡɞɭɲɧɨ-ɜɨɞɹɧɨɣ ɬɟɩɥɨɨɛɦɟɧɧɢɤ 
(ȼȼɌɈ).  
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1 Ⱥɧɚɥɢɡ ɜɚɪɢɚɧɬɨɜ ɪɚɫɲɢɪɟɧɢɹ 
1.1 Ɉɩɢɫɚɧɢɟ ɨɛɴɟɤɬɚ ɪɚɫɲɢɪɟɧɢɹ 
 
Ʉɪɚɫɧɨɹɪɫɤɚɹ Ɍɗɐ-3 — ɬɟɩɥɨɜɚɹ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹ ɜ Ʉɪɚɫɧɨɹɪɫɤɟ. əɜɥɹɟɬɫɹ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦ ɮɢɥɢɚɥɨɦ Ɉɬɤɪɵɬɨɝɨ ɚɤɰɢɨɧɟɪɧɨɝɨ ɨɛɳɟɫɬɜɚ «ȿɧɢɫɟɣɫɤɚɹ 
ɬɟɪɪɢɬɨɪɢɚɥɶɧɚɹ ɝɟɧɟɪɢɪɭɸɳɚɹ ɤɨɦɩɚɧɢɹ (ɌȽɄ-13)».  

ɋɬɚɧɰɢɹ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɧɟɫɤɨɥɶɤɨ ɫɬɪɭɤɬɭɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ: ɝɥɚɜɧɵɣ 
ɤɨɪɩɭɫ (ɤɨɬɥɨ-ɬɭɪɛɢɧɧɵɣ ɰɟɯ), ɬɨɩɥɢɜɧɨ-ɬɪɚɧɫɩɨɪɬɧɵɣ ɰɟɯ, ɯɢɦɢɱɟɫɤɢɣ ɰɟɯ, 
ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɢɣ ɰɟɯ, ɩɭɫɤɨ-ɨɬɨɩɢɬɟɥɶɧɚɹ ɢ ɩɢɤɨɜɚɹ ɜɨɞɨɝɪɟɣɧɵɟ ɤɨɬɟɥɶɧɵɟ. 
Ɉɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɫɬɚɧɰɢɢ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɤɨɬɟɥ ɦɚɪɤɢ 
Ɍɉȿ-216 (ɈȺɈ «Ʉɪɚɫɧɨɹɪɫɤɢɣ ɤɨɬɟɥɶɳɢɤ», ɝ. Ɍɚɝɚɧɪɨɝ) ɫ 
ɩɚɪɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 670 ɬ/ɱ ɢ ɬɟɩɥɨɮɢɤɚɰɢɨɧɧɚɹ ɬɭɪɛɢɧɚ ɦɚɪɤɢ Ɍ-
204/220-130 (Ʌɟɧɢɧɝɪɚɞɫɤɢɣ ɦɟɬɚɥɥɢɱɟɫɤɢɣ ɡɚɜɨɞ) ɫ ɧɨɦɢɧɚɥɶɧɨɣ 
ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɦɨɳɧɨɫɬɶɸ 204 Ɇȼɬ ɢ ɢ ɬɟɩɥɨɜɨɣ ɦɨɳɧɨɫɬɶɸ 140 Ƚɤɚɥ/ɱ. ȼ 
ɩɢɤɨɜɨɣ ɜɨɞɨɝɨɪɟɣɧɨɣ ɤɨɬɟɥɶɧɨɣ ɭɫɬɚɧɨɜɥɟɧɵ ɱɟɬɵɪɟ ɜɨɞɨɝɪɟɣɧɵɯ ɤɨɬɥɚ 
ɄȼɌɄ-100-150-6 ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ ɩɨ 100 Ƚɤɚɥ/ɱ ɤɚɠɞɵɣ (Ȼɚɪɧɚɭɥɶɫɤɢɣ 
ɤɨɬɟɥɶɧɵɣ ɡɚɜɨɞ), ɜ ɩɭɫɤɨ-ɨɬɨɩɢɬɟɥɶɧɨɣ ɤɨɬɟɥɶɧɨɣ ɭɫɬɚɧɨɜɥɟɧɵ ɬɪɢ ɩɚɪɨɜɵɯ 
ɤɨɬɥɚ Ⱦȿ-25-14-225ȽɆ (Ȼɢɣɫɤɢɣ ɤɨɬɟɥɶɧɵɣ ɡɚɜɨɞ) ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ ɩɨ 25 
ɬ/ɱ. ɉɵɥɟɭɝɨɥɶɧɵɟ ɤɨɬɥɵ ɪɚɛɨɬɚɸɬ ɧɚ ɛɭɪɨɦ ɭɝɥɟ ɂɪɲɚ-Ȼɨɪɨɞɢɧɫɤɨɝɨ ɪɚɡɪɟɡɚ.  

Ɉɫɧɨɜɧɵɦ ɬɨɩɥɢɜɨɦ ɞɥɹ ɝɚɡɨɦɚɡɭɬɧɵɯ ɤɨɬɥɨɜ ɹɜɥɹɟɬɫɹ ɬɨɩɨɱɧɵɣ ɦɚɡɭɬ 
ɦɚɪɤɢ Ɇ-100 ɇɨɦɢɧɚɥɶɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɦɨɳɧɨɫɬɶ ɷɧɟɪɝɨɛɥɨɤɚ — 204 Ɇȼɬ, 
ɬɟɩɥɨɜɚɹ — 189,5 Ƚɤɚɥ/ɱ, ɧɨɦɢɧɚɥɶɧɚɹ ɬɟɩɥɨɜɚɹ ɦɨɳɧɨɫɬɶ ɫɬɚɧɰɢɢ –  
584 Ƚɤɚɥ/ɱ. Ȼɨɪɨɞɢɧɫɤɢɣ ɪɚɡɪɟɡ Ʉɚɧɫɤɨ-Ⱥɱɢɧɫɤɨɝɨ ɭɝɨɥɶɧɨɝɨ ɛɚɫɫɟɣɧɚ, ɧɚ 
ɤɨɬɨɪɨɦ ɞɨɛɵɜɚɸɬ ɭɝɥɢ ɦɚɪɤɢ Ȼ2 ɨɬɤɪɵɬɵɦ ɫɩɨɫɨɛɨɦ, ɪɚɫɩɨɥɨɠɟɧ ɛɥɢɡ ɝɨɪɨɞɚ 
Ȼɨɪɨɞɢɧɨ ɜ 164 ɤɦ ɨɬ ɫɬɚɧɰɢɢ (ɩɨ ɩɪɹɦɨɣ ɨɤɨɥɨ 112 ɤɦ ɤ ɜɨɫɬɨɤɭ). Ɋɚɡɪɟɡ 
ɩɪɢɧɚɞɥɟɠɢɬ ɋɍɗɄ. ɍɞɟɥɶɧɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɩɨɫɬɚɜɥɹɟɦɨɝɨ ɧɚ Ɍɗɐ ɭɝɥɹ ɜ 
ɫɪɟɞɧɟɦ 16 ɆȾɠ/ɤɝ.  

Ʉɪɚɫɧɨɹɪɫɤɚɹ Ɍɗɐ-3, ɟɞɢɧɫɬɜɟɧɧɚɹ ɜ ɝɨɪɨɞɟ Ɍɗɐ ɧɚ ɥɟɜɨɦ ɛɟɪɟɝɭ ȿɧɢɫɟɹ, 
ɨɬɚɩɥɢɜɚɟɬ ɩɪɨɦɵɲɥɟɧɧɵɟ ɩɪɟɞɩɪɢɹɬɢɹ ɢ ɠɢɥɵɟ ɞɨɦɚ ɋɨɜɟɬɫɤɨɝɨ ɪɚɣɨɧɚ 
Ʉɪɚɫɧɨɹɪɫɤɚ, ɠɢɥɦɚɫɫɢɜɵ «ɋɟɜɟɪɧɵɣ», «Ⱥɷɪɨɩɨɪɬ», «ɉɨɤɪɨɜɫɤɢɣ», 
«ɂɧɧɨɤɟɧɬɶɟɜɫɤɢɣ» ɢ ɞɪ. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɭɳɟɫɬɜɭɸɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɚɯ 
1.1-1.5. 

 
Ɍɚɛɥɢɰɚ 1.1 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɨɬɥɨɚɝɪɟɝɚɬɚ Ɍɉȿ-216 
ɋɬ. № 1 

Ɍɢɩ (ɦɚɪɤɚ) ɤɨɬɥɚ ȿɩ-670-13,8-545ȻɌ 

Ɂɚɜɨɞ-ɢɡɝɨɬɨɜɢɬɟɥɶ ɈȺɈ «Ʉɪɚɫɧɵɣ ɤɨɬɟɥɶɳɢɤ», ɝ. Ɍɚɝɚɧɪɨɝ 

Ƚɨɞ ɜɜɨɞɚ 2012 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 1.1 

ɉɚɪɤɨɜɵɣ ɪɟɫɭɪɫ, ɱɚɫ 200 000 

ȼɵɪɚɛɨɬɚɧɧɵɣ ɩɚɪɤɨɜɵɣ ɪɟɫɭɪɫ, ɱɚɫ 37 116 

Ƚɨɞ ɩɨɫɥɟɞɧɟɝɨ ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ 2016 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɬ/ɱ 670 

Ɍɟɦɩɟɪɚɬɭɪɚ ɨɫɬɪɨɝɨ ɩɚɪɚ, ºɋ 545 

Ⱦɚɜɥɟɧɢɟ ɨɫɬɪɨɝɨ ɩɚɪɚ, ɤɝɫ/ɫɦ2 140 

 
Ɍɚɛɥɢɰɚ 1.2 – ɉɢɤɨɜɵɟ ɜɨɞɨɝɪɟɣɧɵɟ ɤɨɬɥɵ (ɉȼɄ)* 

ɋɬ. 
№ 

Ɍɢɩ (ɦɚɪɤɚ) ɤɨɬɥɚ 
Ɂɚɜɨɞ-

ɢɡɝɨɬɨɜɢɬɟɥɶ 
Ⱦɚɬɚ 
ɩɭɫɤɚ 

Ɇɨɳɧɨɫɬɶ 
ɬɟɩɥɨɜɚɹ, 

Ƚɤɚɥ/ɱ 

ɇɚɪɚɛɨɬɤɚ, 
ɱɚɫ 

ɉɚɪɚɦɟɬɪɵ 
ɜɨɞɵ, ºɋ 

1 Ʉȼ-ɌɄ-100-150-6 ȻɢɄɁ 1991 100 110 234 70-150 

2 Ʉȼ-ɌɄ-100-150-6 ȻɢɄɁ 1992 100 118 098 70-150 

3 Ʉȼ-ɌɄ-100-150-6 ȻɢɄɁ 1993 100 110 937 70-150 

4 Ʉȼ-ɌɄ-100-150-6 ȻɢɄɁ 1996 100 92 699 70-150 

*ɨɛɳɢɣ ɫɬɚɬɭɫ ɜɫɟɯ ɩɢɤɨɜɵɯ ɜɨɞɨɝɪɟɣɧɵɯ ɤɨɬɥɨɜ – ɪɚɛɨɱɢɣ. 
 
Ɍɚɛɥɢɰɚ 1.3 – Ʉɨɬɥɵ ɩɭɫɤɨ-ɨɬɨɩɢɬɟɥɶɧɨɣ ɤɨɬɟɥɶɧɨɣ (ɉɈɄ) 

ɋɬ. 
№ 

Ɍɢɩ (ɦɚɪɤɚ) ɤɨɬɥɚ 
Ɂɚɜɨɞ-
ɢɡɝɨɬɨɜ
ɢɬɟɥɶ 

Ƚɨɞ 
ɜɜɨɞɚ 

Ɋɚɫɱɟɬɧɵɣ 
ɫɪɨɤ ɫɥɭɠɛɵ 

ɉɪɨɢɡɜɨɞɢɬɟ
ɥɶɧɨɫɬɶ 

Ɍɟɦ-ɪɚ 
ɨɫɬɪɨɝɨ 
ɩɚɪɚ, ºɋ 

Ⱦɚɜɥɟɧɢɟ 
ɨɫɬɪɨɝɨ ɩɚɪɚ, 

ɤɝɫ/ɫɦ2 

1 Ⱦȿ-25-14-225ȽɆ ȻɢɄɁ 1987 20 25 225 14 

3 Ⱦȿ-25-14-225ȽɆ ȻɢɄɁ 1987 20 25 225 14 

4 Ⱦȿ-25-14-225ȽɆ ȻɢɄɁ 1987 20 25 225 14 

5 Ⱦȿ-25-14-225ȽɆ ȻɢɄɁ 1987 20 25 225 14 

 
Ʉɨɬɥɨɚɝɪɟɝɚɬɵ ɉɈɄ ɜɵɪɚɛɨɬɚɥɢ ɪɚɫɱɟɬɧɵɣ ɫɪɨɤ ɫɥɭɠɛɵ (20 ɥɟɬ). Ʉɨɬɥɵ 

ɫɬ.№ 3 ɢ 4 ɢɦɟɸɬ ɩɨ 3 ɩɪɨɞɥɟɧɢɹ ɫɪɨɤɚ ɫɥɭɠɛɵ, ɤɨɬɟɥ ɫɬ.№5 ɢɦɟɟɬ 2 ɩɪɨɞɥɟɧɢɹ. 
 

Ɍɚɛɥɢɰɚ 1.4 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɚɪɨɜɨɣ ɬɭɪɛɢɧɵ 

ɋɬ. № 1 

Ɍɢɩ (ɦɚɪɤɚ) ɬɭɪɛɢɧɵ Ɍ-204/220-130 

Ɂɚɜɨɞ-ɢɡɝɨɬɨɜɢɬɟɥɶ ɅɆɁ 

Ƚɨɞ ɜɜɨɞɚ 2012 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 1.4 
ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɦɨɳɧɨɫɬɶ, 
Ɇȼɬ 

204 

Ɍɟɩɥɨɜɚɹ ɦɨɳɧɨɫɬɶ, Ƚɤɚɥ/ɱ 140 

Ɋɚɫɯɨɞ ɩɚɪɚ, ɬ/ɱ 670 

ɇɚɱɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɩɚɪɚ, ɤɝɫ/ɫɦ2 130 

ɉɚɪɤɨɜɵɣ ɪɟɫɭɪɫ (ɉɊ), ɧɨɪɦɚ, ɱɚɫ 220 000 

ȼɵɪɚɛɨɬɚɧɧɵɣ ɩɚɪɤɨɜɵɣ ɪɟɫɭɪɫ (ȼɉɊ), 
ɧɨɪɦɚ, ɱɚɫ 

37 116 

Ƚɨɞ ɩɨɫɥɟɞɧɟɝɨ ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ 2016 

 
Ɍɚɛɥɢɰɚ 1.5 – Ƚɟɧɟɪɚɬɨɪɵ 

ɋɬ. 
№ 

Ɍɢɩ 
Ɂɚɜɨɞ-

ɢɡɝɨɬɨɜɢɬɟɥɶ 
Ɇɨɳɧɨɫɬɶ, 

Ɇȼɬ 
Ⱦɚɬɚ 
ɩɭɫɤɚ 

Ɉɬɪɚɛɨɬɚɧɨ, 
ɥɟɬ 

Ʉɨɥ-ɜɨ ɪɟɦɨɧɬɨɜ 
ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ, 

ɩɨɫɥɟɞɧɢɣ 
ɤɚɩ.ɪɟɦɨɧɬ 

1 ɌȼɎ-220-2ɍɁ 
«ɗɥɫɢɛ», 

ɝ.ɇɨɜɨɫɢɛɢɪɫɤ 
220 2018 2 0 

 
ȼɵɞɚɱɚ ɦɨɳɧɨɫɬɢ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɭ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɬ ɬɭɪɛɨɝɟɧɟɪɚɬɨɪɚ 

ɱɟɪɟɡ ɛɥɨɱɧɵɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ 15,75/220 ɤȼ ɫ ɲɢɧ ɁɊɍɗ 220 ɤȼ ɩɨ ɬɪɟɦ ȼɅ 220 
ɤȼ (ɐɊɉ I ɰɟɩɶ, ɐɊɉ II ɰɟɩɶ, ȿɧɢɫɟɣ). ɉɢɬɚɧɢɟ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɱɟɪɟɡ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 15,75/6,3 ɤȼ. 

ɋɜɹɡɶ ɫ ɷɧɟɪɝɨɫɢɫɬɟɦɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ:  
 ɧɚ ɧɚɩɪɹɠɟɧɢɢ 110 ɤȼ ɩɨ ɜɨɡɞɭɲɧɵɦ ɥɢɧɢɹɦ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ: ɋ-243, 

ɋ-244, ɋ 245;  
 ɧɚ ɧɚɩɪɹɠɟɧɢɢ 220 ɤȼ ɩɨ ɜɨɡɞɭɲɧɵɦ ɥɢɧɢɹɦ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ: ɐɊɉ I 

ɰɟɩɶ, ɐɊɉ II ɰɟɩɶ. Ʌɗɉ «ȿɧɢɫɟɣ» ɜɤɥɸɱɟɧɚ ɜ ɪɚɛɨɬɭ. 
ȼ ɫɨɫɬɚɜɟ Ɍɗɐ-3 ɬɪɢ ɬɟɩɥɨɮɢɤɚɰɢɨɧɧɵɯ ɭɫɬɚɧɨɜɤɢ:   
 ɬɟɩɥɨɮɢɤɚɰɢɨɧɧɚɹ ɭɫɬɚɧɨɜɤɚ ɷɧɟɪɝɨɛɥɨɤɚ ɜ ɫɨɫɬɚɜɟ ɞɜɭɯ ɨɬɨɩɢɬɟɥɶɧɵɯ 

ɪɟɝɭɥɢɪɭɟɦɵɯ ɨɬɛɨɪɨɜ ɬɟɩɥɨɮɢɤɚɰɢɨɧɧɨɣ ɬɭɪɛɢɧɵ ɢ ɞɜɭɯ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ 
ɫɟɬɟɜɵɯ ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ (ɉɋȽ-4000-0,35-2,5-1),  

 ɜɨɞɨɝɪɟɣɧɵɟ ɤɨɬɥɵ ɉȼɄ (4 ɟɞɢɧɢɰɵ),  
 ɩɢɤɨɜɵɣ ɛɨɣɥɟɪ ɉɋȼ 500-14-23 (1 ɟɞɢɧɢɰɚ).  
ɋɟɬɟɜɚɹ ɜɨɞɚ ɩɨɞɚɟɬɫɹ ɫɟɬɟɜɵɦɢ ɧɚɫɨɫɚɦɢ (ɋɗ 5000-160-ɍ-4, 4 ɟɞɢɧɢɰɵ) 

ɱɟɪɟɡ ɬɟɩɥɨɮɢɤɚɰɢɨɧɧɵɟ ɭɫɬɚɧɨɜɤɢ ɩɨɬɪɟɛɢɬɟɥɸ, ɩɨɞɩɢɬɤɚ ɬɟɩɥɨɫɟɬɢ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɞɟɚɷɪɢɪɨɜɚɧɧɨɣ ɜɨɞɨɣ (ɜɚɤɭɭɦɧɵɟ ɞɟɚɷɪɚɬɨɪɵ Ⱦȼ-800,  
4 ɟɞɢɧɢɰɵ). Ⱥɤɤɭɦɭɥɹɬɨɪɧɵɟ ɛɚɤɢ -4 ɟɞɢɧɢɰɵ, ɨɛɴёɦ 4863ɦ3 ɤɚɠɞɵɣ.  

Ɍɟɩɥɨɜɚɹ ɷɧɟɪɝɢɹ ɨɬɩɭɫɤɚɟɬɫɹ ɝɨɪɹɱɟɣ ɜɨɞɨɣ.  
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Ɍɟɩɥɨɜɚɹ ɫɟɬɶ ɞɜɭɯɬɪɭɛɧɚɹ, ɜɵɩɨɥɧɟɧɚ ɧɚɞɡɟɦɧɨɣ ɩɪɨɤɥɚɞɤɨɣ. 
ɉɨɞɤɥɸɱɟɧɢɟ ɬɟɩɥɨɜɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ ɝ. Ʉɪɚɫɧɨɹɪɫɤɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ  
ɩɨ ɬɪɭɛɨɩɪɨɜɨɞɚɦ ɞɢɚɦɟɬɪɨɦ 1220 ɦɦ. ɋɯɟɦɚ ɝɨɪɹɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ - 
ɤɨɦɛɢɧɢɪɨɜɚɧɧɚɹ. ɇɨɜɵɟ ɩɨɬɪɟɛɢɬɟɥɢ ɩɨɞɤɥɸɱɚɸɬɫɹ ɩɨ ɡɚɤɪɵɬɨɣ ɫɯɟɦɟ. 
Ɉɬɩɭɫɤ ɬɟɩɥɚ ɫ ɫɟɬɟɜɨɣ ɜɨɞɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɬɟɦɩɟɪɚɬɭɪɧɨɦɭ ɝɪɚɮɢɤɭ 
150/70 °ɋ ɫɨ ɫɪɟɡɤɨɣ ɧɚ 130 ºɋ.  

ȼ 2018 ɝɨɞɭ ɪɟɚɥɢɡɨɜɚɧ ɢɧɜɟɫɬɢɰɢɨɧɧɵɣ ɩɪɨɟɤɬ ɩɨ ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɜɬɨɪɨɝɨ 
ɬɟɩɥɨɜɨɝɨ ɜɵɜɨɞɚ (ɞɢɚɦɟɬɪ 800 ɦɦ) ɢ ɩɚɪɨɩɪɨɜɨɞɚ ɞɨ ɤɨɬɟɥɶɧɨɣ «ɂɧɜɟɫɬ-
ɗɧɟɪɝɨ».  

Ɍɪɚɧɫɩɨɪɬɢɪɨɜɤɭ ɢ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɧɚ ɨɬɨɩɥɟɧɢɟ  
ɢ ɝɨɪɹɱɟɟ ɜɨɞɨɫɧɚɛɠɟɧɢɟ ɞɥɹ ɩɨɬɪɟɛɢɬɟɥɟɣ ɝ. Ʉɪɚɫɧɨɹɪɫɤ ɨɫɭɳɟɫɬɜɥɹɟɬ  
ȺɈ «Ʉɪɚɫɧɨɹɪɫɤɚɹ ɬɟɩɥɨɬɪɚɧɫɩɨɪɬɧɚɹ ɤɨɦɩɚɧɢɹ». 

ɋɬɪɭɤɬɭɪɚ ɬɟɩɥɨɜɵɯ ɧɚɝɪɭɡɨɤ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 1.1. 

 
Ɋɢɫɭɧɨɤ 1.1 – ɋɬɪɭɤɬɭɪɚ ɬɟɩɥɨɜɵɯ ɧɚɝɪɭɡɨɤ Ɍɗɐ-3 

 
Ʉɚɤ ɜɢɞɧɨ ɢɡ ɪɢɫɭɧɤɚ 1.1 ɩɟɪɫɩɟɤɬɢɜɧɵɟ ɬɟɩɥɨɜɵɟ ɧɚɝɪɭɡɤɢ Ʉɪɚɫɧɨɹɪɫɤɨɣ 

Ɍɗɐ-3 ɧɚ 2025ɝ. ɧɟ ɦɨɝɭɬ ɛɵɬɶ ɩɨɤɪɵɬɵ ɛɟɡ ɪɚɫɲɢɪɟɧɢɹ, ɩɨɷɬɨɦɭ ɫɬɪɨɢɬɟɥɶɫɬɜɨ 
ɧɨɜɨɝɨ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɛɥɨɤɚ 220-250Ɇȼɬ ɹɜɥɹɟɬɫɹ ɜɵɧɭɠɞɟɧɧɨɣ ɦɟɪɨɣ 
ɫɧɚɛɠɟɧɢɹ ɩɨɬɪɟɛɢɬɟɥɟɣ. 

 

1.2 ȼɵɛɨɪ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 

ɋ ɭɱɟɬɨɦ ɩɪɨɝɪɚɦɦɵ ȾɉɆ-2 ɜɵɛɨɪ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɧɨɜɨɝɨ 
ɩɵɥɟɭɝɨɥɶɧɨɝɨ ɛɥɨɤɚ ɫɜɨɞɢɬɫɹ ɤ ɫɥɟɞɭɸɳɢɦ ɞɜɭɦ ɜɚɪɢɚɧɬɚɦ: 
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ȼɚɪɢɚɧɬ №1:  
 Ɍɭɪɛɨɚɝɪɟɝɚɬ ɬɢɩɚ Ɍ-185/220-12,8 ɦɨɳɧɨɫɬɶɸ ɜ ɬɟɩɥɨɮɢɤɚɰɢɨɧɧɨɦ 

ɰɢɤɥɟ 185 Ɇȼɬ ɢ ɬɟɩɥɨɜɨɣ ɧɚɝɪɭɡɤɨɣ 280 Ƚɤɚɥ/ɱɚɫ (ɈȺ «ɍɌɁ»)  
ɢ ɫɨɩɪɹɝɚɸɳɢɣɫɹ ɫ ɧɢɦ ɬɭɪɛɨɝɟɧɟɪɚɬɨɪ, ɦɨɳɧɨɫɬɶɸ 220 Ɇȼɬ (ɇɉɈ «ɗɥɫɢɛ»);  

 Ȼɚɪɚɛɚɧɧɵɣ ɤɨɬɥɨɚɝɪɟɝɚɬ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 810 ɬ/ɱɚɫ  
ɢ ɩɚɪɚɦɟɬɪɚɦɢ ɩɚɪɚ Ɋ=13,5 Ɇɉɚ, Ɍ=560 ºɋ.  

ȼɚɪɢɚɧɬ №2: 
 Ɍɭɪɛɨɚɝɪɟɝɚɬ ɬɢɩɚ Ɍ-200/250-23,5 ɫ ɩɪɨɦɩɟɪɟɝɪɟɜɨɦ, ɦɨɳɧɨɫɬɶɸ ɜ 

 ɬɟɩɥɨɮɢɤɚɰɢɨɧɧɨɦ ɰɢɤɥɟ 200 Ɇȼɬ ɢ ɬɟɩɥɨɜɨɣ ɧɚɝɪɭɡɤɨɣ 284 Ƚɤɚɥ/ɱɚɫ (ȺɈ 
«ɍɌɁ»), ɚ ɬɚɤɠɟ ɫɨɩɪɹɝɚɸɳɢɣɫɹ ɫ ɧɢɦ ɬɭɪɛɨɝɟɧɟɪɚɬɨɪ (ɇɉɈ «ɗɥɫɢɛ»);  

 ɉɪɹɦɨɬɨɱɧɵɣ ɤɨɬɥɨɚɝɪɟɝɚɬ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 730 ɬ/ɱ  
ɢ ɩɚɪɚɦɟɬɪɚɦɢ ɩɚɪɚ Ɋ=24 Ɇɉɚ Ɍ=545 ºɋ. 

 
1.2.1 Ɉɩɢɫɚɧɢɟ ɫɨɫɬɚɜɚ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɛɥɨɤɚ ɩɨ ɩɟɪɜɨɦɭ 

ɜɚɪɢɚɧɬɭ  
1.2.1.1 Ɉɩɢɫɚɧɢɟ ɬɭɪɛɨɚɝɪɟɝɚɬɚ ɬɢɩɚ Ɍ-185/220-130 
 
Ɍ-185/220-130-ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɩɪɢɜɨɞɚ ɬɭɪɛɨɝɟɧɟɪɚɬɨɪɚ ɫ ɱɚɫɬɨɬɨɣ 

ɜɪɚɳɟɧɢɹ ɪɨɬɨɪɚ 50 ɫ-1 (3000 ɨɛ/ɦɢɧ) ɢ ɨɬɩɭɫɤɚ ɬɟɩɥɨɬɵ ɞɥɹ ɧɭɠɞ ɨɬɨɩɥɟɧɢɹ ɢ 
ɝɨɪɹɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɢ ɨɬɩɭɫɤɚ ɩɚɪɚ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢɡ ɨɝɪɚɧɢɱɟɧɧɵɯ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɨɬɛɨɪɨɜ ɩɚɪɚ. Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.6. 

 
Ɍɚɛɥɢɰɚ 1.6 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɭɪɛɨɭɫɬɚɧɨɜɤɢ Ɍ-185/220-130 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɚ Ɂɧɚɱɟɧɢɟ 

ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ (ɩɪɢ ɧɭɥɟɜɨɦ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦ ɨɬɛɨɪɟ), Ɇȼɬ 

185 

Ɇɨɳɧɨɫɬɶ ɧɚ ɦɚɤɫɢɦɚɥɶɧɨɦ ɤɨɧɞɟɧɫɚɰɢɨɧɧɨɦ 
ɪɟɠɢɦɟ, Ɇȼɬ 

220 

ɇɨɦɢɧɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɫɜɟɠɟɝɨ ɩɚɪɚ, Ɇɉɚ 12,8 

ɇɨɦɢɧɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɫɜɟɠɟɝɨ ɩɚɪɚ, ºɋ 555 

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

785 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɫɜɟɠɟɝɨ ɩɚɪɚ (ɫ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦɢ ɨɬɛɨɪɚɦɢ), ɬ/ɱ 

810 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɫɜɟɠɟɝɨ ɩɚɪɚ ɧɚ 
ɤɨɧɞɟɧɫɚɰɢɨɧɧɨɦ ɪɟɠɢɦɟ, ɬ/ɱ 

783 

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

1104 (280) 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 1.6 
Ɇɚɤɫɢɦɚɥɶɧɚɹ ɬɟɩɥɨɜɚɹ ɧɚɝɪɭɡɤɚ ɨɬɛɨɪɨɜ, ȽȾɠ/ɱ 
(Ƚɤɚɥ/ɱ) 1214 (290) 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ, ɬ/ɱ 27 000 

Ɍɟɦɩɟɪɚɬɭɪɚ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ ɧɚ ɜɯɨɞɟ ɜ 
ɤɨɧɞɟɧɫɚɬɨɪ, ºɋ 

20  

Ɍɟɦɩɟɪɚɬɭɪɚ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɧɚ ɧɨɦɢɧɚɥɶɧɨɣ 
ɪɟɠɢɦɟ, ºɋ 

232 

 
Ɍɭɪɛɢɧɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɨɞɧɨɜɚɥɶɧɵɣ ɬɪɟɯɰɢɥɢɧɞɪɨɜɵɣ ɚɝɪɟɝɚɬ. 

ɐɢɥɢɧɞɪ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ (ɐȼȾ) - ɞɜɭɯɤɨɪɩɭɫɧɵɣ, ɫ ɩɪɨɬɢɜɨɬɨɱɧɨɣ ɫɯɟɦɨɣ 
ɞɜɢɠɟɧɢɹ ɩɚɪɚ. ȼɨ ɜɧɭɬɪɟɧɧɟɦ ɤɨɪɩɭɫɟ ɪɚɫɩɨɥɨɠɟɧɵ ɨɞɧɨɜɟɧɟɱɧɚɹ 
ɪɟɝɭɥɢɪɭɸɳɚɹ ɫɬɭɩɟɧɶ ɢ ɲɟɫɬɶ ɫɬɭɩɟɧɟɣ ɞɚɜɥɟɧɢɹ; ɜ ɧɚɪɭɠɧɨɦ ɤɨɪɩɭɫɟ 
ɪɚɫɩɨɥɨɠɟɧɨ ɲɟɫɬɶ ɫɬɭɩɟɧɟɣ ɞɚɜɥɟɧɢɹ. ȼɫɟ ɞɢɫɤɢ ɪɨɬɨɪɚ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ 
ɨɬɤɨɜɚɧɵ ɡɚɨɞɧɨ ɫ ɜɚɥɨɦ.  

ɐɋȾ ɢɦɟɟɬ ɞɟɜɹɬɶ ɫɬɭɩɟɧɟɣ ɞɚɜɥɟɧɢɹ. ɐɇȾ ɞɜɭɯɩɨɬɨɱɧɵɣ, ɢɦɟɟɬ ɩɨ ɬɪɢ 
ɫɬɭɩɟɧɢ ɩɪɚɜɨɝɨ ɢ ɥɟɜɨɝɨ ɜɪɚɳɟɧɢɹ. ȼ ɤɚɠɞɨɦ ɩɨɬɨɤɟ - ɨɞɧɚ ɫɬɭɩɟɧɶ 
ɪɟɝɭɥɢɪɭɸɳɚɹ, ɞɪɭɝɢɟ ɫɬɭɩɟɧɢ - ɞɚɜɥɟɧɢɹ.   

Ɍɭɪɛɢɧɚ ɢɦɟɟɬ ɫɨɩɥɨɜɨɟ ɩɚɪɨɪɚɫɩɪɟɞɟɥɟɧɢɟ. ɋɜɟɠɢɣ ɩɚɪ ɩɨɞɚɟɬɫɹ  
ɤ ɞɜɭɦ ɫɬɨɩɨɪɧɵɦ ɤɥɚɩɚɧɚɦ, ɨɬɤɭɞɚ ɩɨ ɱɟɬɵɪɟɦ ɩɟɪɟɩɭɫɤɧɵɦ ɬɪɭɛɚɦ (ɩɨ ɞɜɭɦ 
ɬɪɭɛɚɦ ɨɬ ɤɚɠɞɨɝɨ ɫɬɨɩɨɪɧɨɝɨ ɤɥɚɩɚɧɚ) ɩɨɫɬɭɩɚɟɬ ɤ ɱɟɬɵɪɟɦ ɪɟɝɭɥɢɪɭɸɳɢɦ 
ɤɥɚɩɚɧɚɦ ɐȼȾ ɬɭɪɛɢɧɵ. Ɋɟɝɭɥɢɪɭɸɳɢɟ ɤɥɚɩɚɧɵ ɪɚɫɩɨɥɨɠɟɧɵ ɜ ɩɚɪɨɜɵɯ 
ɤɨɪɨɛɤɚɯ, ɩɪɢɜɚɪɟɧɧɵɯ ɤ ɰɢɥɢɧɞɪɭ. ɂɡ ɐȼȾ ɩɚɪ ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɐɋȾ ɱɟɬɵɪɶɦɹ 
ɬɪɭɛɚɦɢ. ȼ ɐɋȾ ɨɪɝɚɧɢɡɨɜɚɧɵ ɪɟɝɭɥɢɪɭɟɦɵɟ ɨɬɛɨɪɵ ɩɚɪɚ ɡɚ 20-ɣ  
ɢ 22-ɣ ɫɬɭɩɟɧɹɦɢ ɬɭɪɛɢɧɵ. ɂɡ ɐɋȾ ɩɚɪ ɩɨ ɞɜɭɦ ɬɪɭɛɚɦ ɩɨɫɬɭɩɚɟɬ ɜ ɐɇȾ, ɝɞɟ 
ɭɫɬɚɧɨɜɥɟɧɵ ɞɜɟ ɪɟɝɭɥɢɪɭɸɳɢɟ ɞɢɚɮɪɚɝɦɵ ɫ ɩɨɜɨɪɨɬɧɵɦɢ ɤɨɥɶɰɚɦɢ, 
ɪɟɝɭɥɢɪɭɸɳɢɟ ɞɚɜɥɟɧɢɟ ɩɚɪɚ ɜ ɨɬɨɩɢɬɟɥɶɧɵɟ ɨɬɛɨɪɵ ɢ ɩɪɨɩɭɫɤ ɩɚɪɚ  
ɜ ɞɜɭɯɩɨɬɨɱɧɵɣ ɐɇȾ. ɂɡ ɐɇȾ ɩɚɪ ɩɨɫɬɭɩɚɟɬ ɜ ɤɨɧɞɟɧɫɚɬɨɪɵ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ 
ɬɢɩɚ, ɩɪɢɫɨɟɞɢɧɹɟɦɵɟ ɤ ɜɵɯɥɨɩɧɵɦ ɩɚɬɪɭɛɤɚɦ ɬɭɪɛɢɧɵ ɩɭɬɟɦ ɩɪɢɜɚɪɤɢ ɧɚ 
ɦɨɧɬɚɠɟ. 

Ɍɭɪɛɢɧɚ ɢɦɟɟɬ ɜɚɥɨɩɨɜɨɪɨɬɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɫ ɩɪɢɜɨɞɨɦ  
ɨɬ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɞɥɹ ɜɪɚɳɟɧɢɹ ɜɚɥɨɩɪɨɜɨɞɚ ɫ ɱɚɫɬɨɬɨɣ ɩɪɢɦɟɪɧɨ 0,067ɫ-1 (4 
ɨɛ/ɦɢɧ) ɩɪɢ ɩɭɫɤɚɯ ɢ ɨɫɬɚɧɨɜɚɯ ɬɭɪɛɢɧɵ, ɚ ɬɚɤɠɟ ɜɨ ɜɪɟɦɹ ɪɟɦɨɧɬɧɵɯ  
ɢ ɧɚɥɚɞɨɱɧɵɯ ɪɚɛɨɬ.  

ɋɢɫɬɟɦɚ ɦɚɫɥɨɫɧɚɛɠɟɧɢɹ ɬɭɪɛɢɧɵ ɨɛɟɫɩɟɱɢɜɚɟɬ ɦɚɫɥɨɦ ɫɢɫɬɟɦɭ ɫɦɚɡɤɢ 
ɩɨɞɲɢɩɧɢɤɨɜ ɩɪɢ ɞɚɜɥɟɧɢɢ ɩɨɫɥɟ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɟɣ ɧɚ ɭɪɨɜɧɟ ɨɫɢ ɬɭɪɛɢɧɵ 
0,069-0,078 Ɇɉɚ (0,7 - 0,8 ɤɝɫ/ɫɦ2) ɢ ɫɢɫɬɟɦɭ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɪɢ ɞɚɜɥɟɧɢɢ 1,37 
Ɇɉɚ (14 ɤɝɫ/ɫɦ2). ɉɨɞɚɱɚ ɦɚɫɥɚ ɜ ɫɢɫɬɟɦɭ ɦɚɫɥɨɫɧɚɛɠɟɧɢɹ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ 
ɬɭɪɛɢɧɵ ɩɪɨɢɡɜɨɞɢɬɫɹ ɰɟɧɬɪɨɛɟɠɧɵɦ ɝɥɚɜɧɵɦ (ɫɢɥɨɜɵɦ) ɦɚɫɥɹɧɵɦ ɧɚɫɨɫɨɦ, 
ɪɚɡɦɟɳɟɧɧɵɦ ɜ ɤɨɪɩɭɫɟ ɩɟɪɟɞɧɟɝɨ ɩɨɞɲɢɩɧɢɤɚ. ȼɚɥ ɧɚɫɨɫɚ ɠɟɫɬɤɨ ɫɨɟɞɢɧɟɧ ɫ 
ɜɚɥɨɦ ɬɭɪɛɢɧɵ.  
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Ɇɚɫɥɨ ɨɬ ɧɚɫɨɫɚ ɩɨɞɚɟɬɫɹ ɜ ɫɢɫɬɟɦɭ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɢ ɨɞɧɨɜɪɟɦɟɧɧɨ  
ɤ ɞɜɭɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɜɤɥɸɱɟɧɧɵɦ ɢɧɠɟɤɬɨɪɚɦ.   

ɋɧɚɛɠɟɧɢɟ ɦɚɫɥɨɦ ɩɨɞɲɢɩɧɢɤɨɜ ɩɪɢ ɨɫɬɚɧɨɜɟ ɚɝɪɟɝɚɬɚ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ 
ɪɟɡɟɪɜɧɵɦ ɧɚɫɨɫɨɦ, ɚ ɩɪɢ ɚɜɚɪɢɣɧɨɦ ɩɚɞɟɧɢɢ ɞɚɜɥɟɧɢɹ ɡɚ ɝɥɚɜɧɵɦ ɦɚɫɥɹɧɵɦ 
ɧɚɫɨɫɨɦ - ɥɢɛɨ ɪɟɡɟɪɜɧɵɦ, ɥɢɛɨ ɚɜɚɪɢɣɧɵɦ ɧɚɫɨɫɚɦɢ, ɩɨɞɚɸɳɢɦɢ ɦɚɫɥɨ ɜ 
ɫɢɫɬɟɦɭ ɫɦɚɡɤɢ ɞɨ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɟɣ. Ⱦɥɹ ɨɯɥɚɠɞɟɧɢɹ ɦɚɫɥɚ ɩɪɟɞɭɫɦɨɬɪɟɧɵ 3 
ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɹ.  

Ɍɭɪɛɢɧɚ ɫɧɚɛɠɟɧɚ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɫɢɫɬɟɦɨɣ ɪɟɝɭɥɢɪɨɜɚɧɢɹ  
ɢ ɡɚɳɢɬɵ (ɗȽɋɊɢɁ). ɗȽɋɊɢɁ ɫɨɫɬɨɢɬ ɢɡ ɬɪёɯ ɨɫɧɨɜɧɵɯ ɱɚɫɬɟɣ: ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ 
ɱɚɫɬɢ (ȽɑɋɊɢɁ), ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɱɚɫɬɢ (ɗɑɋɊɢɁ) ɢ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɢɯ 
ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ (ɗȽɉ) ɫɢɫɬɟɦɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɢ ɡɚɳɢɬɵ, ɪɟɚɥɢɡɭɸɳɢɯ 
ɮɭɧɤɰɢɢ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɢɝɧɚɥɨɜ ɗɑɋɊɢɁ ɜ ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ 
ɜɯɨɞɧɵɟ ɫɢɝɧɚɥɵ ȽɑɋɊɢɁ.  

Ʉɨɧɞɟɧɫɚɬɨɪɧɚɹ ɝɪɭɩɩɚ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɤɨɧɞɟɧɫɚɬɨɪɨɜ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ 
ɞɥɹ ɤɨɧɞɟɧɫɚɰɢɢ ɩɨɫɬɭɩɚɸɳɟɝɨ ɢɡ ɬɭɪɛɢɧɵ ɩɚɪɚ, ɫɨɡɞɚɧɢɹ ɪɚɡɪɟɠɟɧɢɹ ɜ ɟɟ 
ɜɵɯɥɨɩɧɵɯ ɩɚɬɪɭɛɤɚɯ, ɫɨɯɪɚɧɟɧɢɹ ɢ ɩɟɪɜɢɱɧɨɣ ɞɟɚɷɪɚɰɢɢ ɨɫɧɨɜɧɨɝɨ 
ɤɨɧɞɟɧɫɚɬɚ, ɚ ɬɚɤɠɟ ɞɥɹ ɩɨɞɨɝɪɟɜɚ ɩɨɞɩɢɬɨɱɧɨɣ ɜɨɞɵ ɜɨ ɜɫɬɪɨɟɧɧɵɯ ɩɭɱɤɚɯ 
ɤɨɧɞɟɧɫɚɬɨɪɨɜ.  

Ʉɨɧɞɟɧɫɚɬɨɪɵ ɜ ɝɪɭɩɩɟ ɫɨɟɞɢɧɟɧɵ ɩɨ ɨɫɧɨɜɧɵɦ ɩɨɬɨɤɚɦ ɨɯɥɚɠɞɚɸɳɟɣ 
ɜɨɞɵ, ɨɫɧɨɜɧɨɦɭ ɤɨɧɞɟɧɫɚɬɭ ɢ ɩɚɪɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɚ ɩɨ 
ɩɨɬɨɤɚɦ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ, ɩɪɨɯɨɞɹɳɟɣ ɱɟɪɟɡ ɜɫɬɪɨɟɧɧɵɟ ɩɭɱɤɢ - 
ɩɚɪɚɥɥɟɥɶɧɨ. 

 Ʉɨɧɞɟɧɫɚɬɨɪɵ ɪɚɫɫɱɢɬɚɧɵ ɧɚ ɪɚɛɨɬɭ ɜ ɫɢɫɬɟɦɚɯ ɨɛɨɪɨɬɧɨɝɨ  
ɢ ɩɪɹɦɨɬɨɱɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɧɚ ɩɪɟɫɧɨɣ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɟ. 

ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɬɟɩɥɨɜɚɹ ɫɯɟɦɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɪɢɫɭɧɤɟ 1.2.
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Ɋɢɫɭɧɨɤ 1.2 – Ɍɟɩɥɨɜɚɹ ɫɯɟɦɚ ɬɭɪɛɨɭɫɬɚɧɨɜɤɢ Ɍ-185/220-130 
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1.2.1.2 Ɉɩɢɫɚɧɢɟ ɤɨɬɥɨɚɝɪɟɝɚɬɚ ɬɢɩɚ ȿ-810-13,8-560 
 
ɉɚɪɨɜɨɣ ɤɨɬɟɥ ȿ-810-13,8-560ȻɌ ɨɞɧɨɛɚɪɚɛɚɧɧɵɣ, ɜɟɪɬɢɤɚɥɶɧɨ-

ɜɨɞɨɬɪɭɛɧɵɣ ɫ ɟɫɬɟɫɬɜɟɧɧɨɣ ɰɢɪɤɭɥɹɰɢɟɣ, ɝɚɡɨɩɥɨɬɧɵɣ ɫ ɦɟɦɛɪɚɧɧɵɦɢ 
ɷɤɪɚɧɚɦɢ, ɉ-ɨɛɪɚɡɧɨɣ ɤɨɦɩɨɧɨɜɤɢ, ɪɚɛɨɬɚɸɳɢɣ ɫ ɭɪɚɜɧɨɜɟɲɟɧɧɨɣ ɬɹɝɨɣ, 
ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɩɚɪɚ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢ ɫɠɢɝɚɧɢɢ ɬɜɟɪɞɨɝɨ 
ɬɨɩɥɢɜɚ. 

Ɍɨɩɤɚ ɷɤɪɚɧɢɪɨɜɚɧɚ ɢɫɩɚɪɢɬɟɥɶɧɵɦɢ ɩɚɧɟɥɹɦɢ ȼ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɬɨɩɤɢ 
ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɲɢɪɦɨɜɵɣ ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɶ. ȼ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ ɝɚɡɨɯɨɞɟ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɩɨ ɯɨɞɭ ɝɚɡɨɜ ɪɚɫɩɨɥɨɠɟɧɵ ɫɬɭɩɟɧɢ ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɹ. ȼ 
ɨɩɭɫɤɧɨɦ ɝɚɡɨɯɨɞɟ ɬɪɢ ɫɬɭɩɟɧɢ ɷɤɨɧɨɦɚɣɡɟɪɚ ɢ ɬɪɭɛɱɚɬɵɣ 
ɜɨɡɞɭɯɨɩɨɞɨɝɪɟɜɚɬɟɥɶ. 

ɉɪɟɞɭɫɦɨɬɪɟɧɚ ɭɫɬɚɧɨɜɤɚ ɚɩɩɚɪɚɬɨɜ ɜɨɞɹɧɨɣ ɢ ɩɚɪɨɜɨɣ ɨɛɞɭɜɤɢ ɞɥɹ 
ɩɟɪɢɨɞɢɱɟɫɤɨɣ ɨɱɢɫɬɤɢ ɬɨɩɨɱɧɵɯ, ɩɨɥɭɪɚɞɢɚɰɢɨɧɧɵɯ ɢ ɤɨɧɜɟɤɬɢɜɧɵɯ 
ɩɨɜɟɪɯɧɨɫɬɟɣ ɧɚɝɪɟɜɚ ɨɬ ɧɚɪɭɠɧɵɯ ɨɬɥɨɠɟɧɢɣ (ɩɨɫɬɚɜɤɚ ɜ ɜɢɞɟ ɨɩɰɢɢ, ɩɨ 
ɩɪɟɞɥɨɠɟɧɢɸ ȺɈ «ɁɢɈ»). 

 ɒɥɚɤɨɭɞɚɥɟɧɢɟ ɬɜɟɪɞɨɟ. Ⱦɥɹ ɧɟɩɪɟɪɵɜɧɨɝɨ ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɨɝɨ 
ɲɥɚɤɨɭɞɚɥɟɧɢɹ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɭɫɬɚɧɨɜɤɚ ɲɧɟɤɨɜɨɝɨ ɲɥɚɤɨɭɞɚɥɟɧɢɹ. 

Ɋɚɡɦɟɪɵ ɧɨɜɨɝɨ ɤɨɬɥɚ ȿ-810-13.8-560ȻɌ ɜɵɛɪɚɧɵ ɫ ɭɱɟɬɨɦ ɭɫɥɨɜɢɣ 
ɧɚɞɟɠɧɨɣ ɪɚɛɨɬɵ ɩɨ ɭɫɥɨɜɢɹɦ ɲɥɚɤɨɜɚɧɢɹ. 

Ⱦɢɚɩɚɡɨɧ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɧɚɝɪɭɡɤɢ ɤɨɬɥɚ ɫ 
ɩɨɞɞɟɪɠɢɜɚɧɢɟɦ ɧɨɦɢɧɚɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɩɚɪɚ — 107,4=50% ɨɬ ɧɨɦɢɧɚɥɶɧɨɣ 
ɩɚɪɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ. 

Ɍɨɩɨɱɧɚɹ ɤɚɦɟɪɚ ɜɵɩɨɥɧɟɧɚ ɨɬɤɪɵɬɨɣ, ɫ ɩɨɩɟɪɟɱɧɵɦ ɫɟɱɟɧɢɟɦ 
ɤɜɚɞɪɚɬɧɨɣ ɮɨɪɦɵ, ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɝɚɡɨɩɥɨɬɧɭɸ ɤɨɧɫɬɪɭɤɰɢɸ, 
ɜɵɩɨɥɧɟɧɧɭɸ ɢɡ ɰɟɥɶɧɨɫɜɚɪɧɵɯ ɦɟɦɛɪɚɧɧɵɯ ɩɚɧɟɥɟɣ ɡɚɜɨɞɫɤɨɝɨ ɢɡɝɨɬɨɜɥɟɧɢɹ. 
ȼɵɫɨɬɚ ɬɨɩɤɢ ɨɩɪɟɞɟɥɟɧɚ ɢɡ ɭɫɥɨɜɢɣ ɨɛɟɫɩɟɱɟɧɢɹ ɜɵɝɨɪɚɧɢɹ ɬɨɩɥɢɜɚ ɩɪɢ 
ɛɟɫɲɥɚɤɨɜɨɱɧɨɣ ɪɚɛɨɬɟ ɬɨɩɤɢ ɢ ɩɨɜɟɪɯɧɨɫɬɟɣ ɧɚɝɪɟɜɚ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɚ 
ɜɵɯɨɞɟ ɬɨɩɤɢ. 
 ɉɪɨɞɨɥɶɧɵɣ ɪɚɡɪɟɡ ɤɨɬɥɨɚɝɪɟɝɚɬɚ ɬɢɩɚ ȿ-810 ɩɪɟɞɫɬɚɜɥɟɧ  
ɧɚ ɪɢɫɭɧɤɟ 1.3. 
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Ɋɢɫɭɧɨɤ 1.3 – Ʉɨɬɥɨɚɝɪɟɝɚɬ ȿ-810-13,8-560. Ɉɛɳɢɣ ɜɢɞ.  
ɉɪɨɞɨɥɶɧɵɣ ɪɚɡɪɟɡ 

 

ɗɤɪɚɧɵ ɬɨɩɨɱɧɨɣ ɤɚɦɟɪɵ, ɜɤɥɸɱɟɧɧɵɟ ɜ ɢɫɩɚɪɢɬɟɥɶɧɵɣ ɤɨɧɬɭɪ, 
ɜɵɩɨɥɧɟɧɵ ɢɡ ɬɪɭɛ 60ɦɦ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɫ ɲɚɝɨɦ 80 ɦɦ, ɫ ɜɜɚɪɤɨɣ ɦɟɠɞɭ ɧɢɦɢ 
ɩɨɥɨɫɵ ɲɢɪɢɧɨɣ 20 ɦɦ. ȼ ɧɢɠɧɟɣ ɱɚɫɬɢ ɬɨɩɤɢ ɮɪɨɧɬɨɜɨɣ ɢ ɡɚɞɧɢɣ ɷɤɪɚɧɵ 
ɨɛɪɚɡɭɸɬ ɫɤɚɬɵ. Ɂɚɞɧɢɣ ɷɤɪɚɧ ɬɨɩɤɢ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɢɦɟɟɬ ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɢɣ 
ɜɵɫɬɭɩ ɢ ɮɟɫɬɨɧ. Ȼɨɤɨɜɵɟ ɷɤɪɚɧ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɝɚɡɨɯɨɞɚ ɢɦɟɸɬ ɩɥɨɫɤɭɸ 
ɤɨɧɫɬɪɭɤɰɢɸ.  

ɉɚɧɟɥɢ ɬɨɩɨɱɧɵɯ ɷɤɪɚɧɨɜ ɩɨɞɜɟɲɟɧɵ ɤ ɩɨɬɨɥɨɱɧɨɦɭ ɩɟɪɟɤɪɵɬɢɸ ɤɚɪɤɚɫɚ 
ɤɨɬɥɚ ɩɨɦɨɳɶɸ ɩɨɞɜɟɫɨɤ. ɉɪɢ ɧɚɝɪɟɜɚɧɢɢ ɬɨɩɨɱɧɵɟ ɷɤɪɚɧɵ ɫɜɨɛɨɞɧɨ 
ɪɚɫɲɢɪɹɸɬɫɹ ɜɧɢɡ.  
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ɇɚ ɷɤɪɚɧɚɯ ɬɨɩɤɢ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɪɚɡɜɨɞɤɢ ɬɪɭɛ ɫ ɝɚɡɨɩɥɨɬɧɵɦɢ 
ɚɦɛɪɚɡɭɪɚɦɢ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɩɵɥɟɭɝɨɥɶɧɵɯ ɝɨɪɟɥɨɤ, ɫɨɩɟɥ, ɨɛɞɭɜɨɱɧɵɯ 
ɚɩɩɚɪɚɬɨɜ, ɥɚɡɨɜ, ɫɦɨɬɪɨɜɵɯ ɪɟɦɨɧɬɧɵɯ ɥɸɱɤɨɜ, ɩɪɢɛɨɪɨɜ Ʉɂɉ.  

ɀɟɫɬɤɨɫɬɶ ɢ ɩɪɨɱɧɨɫɬɶ ɷɤɪɚɧɨɜ ɬɨɩɤɢ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ ɩɨ 
ɩɟɪɢɦɟɬɪɭ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦɢ ɩɨɹɫɚɦɢ ɠɟɫɬɤɨɫɬɢ. 

Ʉɨɦɩɨɧɨɜɤɚ ɬɨɩɨɱɧɨ-ɝɨɪɟɥɨɱɧɵɯ ɭɫɬɪɨɣɫɬɜ ɩɪɟɞɫɬɚɜɥɟɧɚ  
ɧɚ ɪɢɫɭɧɤɟ 1.4. 

 

 

Ɋɢɫɭɧɨɤ 1.4 – Ɋɚɫɩɨɥɨɠɟɧɢɟ ɬɨɩɨɱɧɨ-ɝɨɪɟɥɨɱɧɵɯ ɭɫɬɪɨɣɫɬɜ ɤɨɬɥɚ ȿ-810 
 
1.2.2 Ɉɩɢɫɚɧɢɟ ɫɨɫɬɚɜɚ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɛɥɨɤɚ ɩɨ ɜɬɨɪɨɦɭ 

ɜɚɪɢɚɧɬɭ  
1.2.2.1 Ɉɩɢɫɚɧɢɟ ɬɭɪɛɨɚɝɪɟɝɚɬɚ ɬɢɩɚ Ɍ-200/250-23,5 
 
ȼ ɞɚɧɧɨɦ ɜɚɪɢɚɧɬɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɬɭɪɛɨɭɫɬɚɧɨɜɤɚ ɧɚ ɫɜɟɪɯɤɪɢɬɢɱɟɫɤɢɟ 

ɩɚɪɚɦɟɬɪɵ ɩɚɪɚ. ɉɚɪɨɜɚɹ ɬɭɪɛɢɧɚ ɬɪɟɯɰɢɥɢɧɞɪɨɜɚɹ ɬɭɪɛɢɧɚ ɤɥɚɫɫɚ ȼ.2. Ʉɥɚɫɫ 
ȼ.2 - ɬɪɟɯɰɢɥɢɧɞɪɨɜɵɟ ɬɭɪɛɢɧɵ ɫ ɐȼȾ, ɐɋȾ ɢ ɐɇȾ. ɐȼȾ ɜɵɩɨɥɧɹɟɬɫɹ 
ɞɜɭɯɤɨɪɩɭɫɧɵɦ, ɐɇȾ - ɞɜɭɯɩɨɬɨɱɧɵɦ. Ⱦɚɧɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɩɨɡɜɨɥɹɟɬ 
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ɨɛɟɫɩɟɱɢɬɶ ɜɫɟ ɧɟɨɛɯɨɞɢɦɵɟ ɨɬɛɨɪɵ ɩɚɪɚ, ɤɚɤ ɞɥɹ ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ ɫɢɫɬɟɦɵ 
ɪɟɝɟɧɟɪɚɰɢɢ, ɬɚɤ ɞɥɹ ɛɨɥɶɲɢɯ ɬɟɩɥɨɮɢɤɚɰɢɨɧɧɵɯ ɨɬɛɨɪɨɜ.  

Ɍɭɪɛɢɧɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɩɪɢɜɨɞɚ ɬɭɪɛɨɝɟɧɟɪɚɬɨɪɚ ɫ ɱɚɫɬɨɬɨɣ ɜɪɚɳɟɧɢɹ 
50 ɫ-1 (3000 ɨɛ/ɦɢɧ) ɢ ɨɬɩɭɫɤɚ ɩɚɪɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ. Ɍɭɪɛɢɧɚ ɞɨɥɠɧɚ ɪɚɛɨɬɚɬɶ 
ɫɨɜɦɟɫɬɧɨ ɫ ɪɟɝɟɧɟɪɚɬɢɜɧɨɣ ɭɫɬɚɧɨɜɤɨɣ.  

ɉɚɪɨɪɚɫɩɪɟɞɟɥɟɧɢɟ ɜ ɬɭɪɛɢɧɟ - ɫɨɩɥɨɜɨɟ. ɋɜɟɠɢɣ ɩɚɪ ɨɬ ɤɨɬɥɚ ɩɨɞɜɨɞɢɬɫɹ 
ɤ ɞɜɭɦ ɛɥɨɤɚɦ ɤɥɚɩɚɧɨɜ ȼȾ (ɨɬɞɟɥɶɧɨɣ ɧɢɬɤɨɣ ɤ ɤɚɠɞɨɦɭ), ɫɬɨɹɳɢɦ ɩɨ ɛɨɤɚɦ 
ɐȼȾ ɜɧɟ ɩɪɟɞɟɥɨɜ ɮɭɧɞɚɦɟɧɬɚ. Ɉɬ ɛɥɨɤɨɜ ɤɥɚɩɚɧɨɜ ɩɨɫɬɭɩɚɟɬ ɜ ɫɨɩɥɨɜɵɟ 
ɤɨɪɨɛɤɢ ɐȼȾ, ɩɪɨɣɞɹ ɩɪɨɬɨɱɧɭɸ ɱɚɫɬɶ ɤɨɬɨɪɨɝɨ, ɧɚɩɪɚɜɥɹɟɬɫɹ ɧɚ 
ɩɪɨɦɟɠɭɬɨɱɧɵɣ ɩɟɪɟɝɪɟɜ ɩɚɪɚ. ɉɨɫɥɟ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɩɟɪɟɝɪɟɜɚ ɩɚɪ ɩɨɫɬɭɩɚɟɬ 
ɤ ɛɥɨɤɚɦ ɤɥɚɩɚɧɨɜ ɐɋȾ. ɉɪɨɣɞɹ ɐɋȾ, ɩɚɪ ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɞɜɭɯɩɨɬɨɱɧɵɣ ɐɇȾ, 
ɚ ɡɚɬɟɦ ɜ ɤɨɧɞɟɧɫɚɬɨɪɵ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɬɢɩɚ, ɩɪɢɫɨɟɞɢɧɹɟɦɵɟ ɤ ɜɵɯɥɨɩɧɵɦ 
ɩɚɬɪɭɛɤɚɦ ɬɭɪɛɢɧɵ ɩɭɬɟɦ ɩɪɢɜɚɪɤɢ ɧɚ ɦɨɧɬɚɠɟ.  

ȼ ɬɭɪɛɢɧɟ ɨɪɝɚɧɢɡɨɜɚɧɨ ɞɜɚ ɨɬɛɨɪɚ ɧɚ ɬɟɩɥɨɮɢɤɚɰɢɸ ɧɚ ɉɋȽ-1 ɢ ɉɋȽ- 2 
ɞɥɹ ɩɨɞɨɝɪɟɜɚ ɫɟɬɟɜɨɣ ɜɨɞɵ. Ⱦɚɜɥɟɧɢɟ ɜ ɞɚɧɧɵɯ ɨɬɛɨɪɚɯ ɪɟɝɭɥɢɪɭɟɬɫɹ 
ɞɢɚɮɪɚɝɦɚɦɢ ɫ ɩɨɜɨɪɨɬɧɵɦɢ ɤɨɥɶɰɚɦɢ, ɨɝɪɚɧɢɱɢɜɚɸɳɢɦɢ ɩɪɨɩɭɫɤ ɩɚɪɚ ɜ 
ɤɨɧɞɟɧɫɚɬɨɪɵ. Ɍɚɤɠɟ ɜ ɬɭɪɛɢɧɟ ɨɪɝɚɧɢɡɨɜɚɧɵ ɧɟɨɛɯɨɞɢɦɵɟ ɨɬɛɨɪɵ ɧɚ 
ɪɟɝɟɧɟɪɚɬɢɜɧɵɟ ɩɨɞɨɝɪɟɜɚɬɟɥɢ. ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɩɪɢɧɹɬɚ ɛɟɡɞɟɚɷɪɚɬɨɪɧɚɹ ɫɯɟɦɚ 
ɬɭɪɛɨɭɫɬɚɧɨɜɤɢ ɫɨ ɫɦɟɲɢɜɚɸɳɢɦ ɩɨɞɨɝɪɟɜɚɬɟɥɟɦ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ.  

ɋ ɬɭɪɛɢɧɨɣ ɤɨɦɩɥɟɤɬɭɟɬɫɹ ɤɨɧɞɟɧɫɚɬɨɪɧɚɹ ɝɪɭɩɩɚ ɄȽ2-14000-1, 
ɫɨɫɬɨɹɳɚɹ ɢɡ ɞɜɭɯ ɤɨɧɞɟɧɫɚɬɨɪɨɜ ɫɭɦɦɚɪɧɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ ɬɟɩɥɨɨɛɦɟɧɚ 
14000ɦ2 ɢ ɪɚɫɯɨɞɨɦ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ ɞɨ 28000 ɦ /ɱ. ɉɪɢ ɩɪɟɞɩɨɥɚɝɚɟɦɨɣ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɛɨɥɶɲɭɸ ɱɚɫɬɶ ɝɨɞɚ ɧɚ ɬɟɩɥɨɮɢɤɚɰɢɨɧɧɵɯ ɪɟɠɢɦɚɯ ɫ 
ɡɧɚɱɢɬɟɥɶɧɨɣ ɬɟɩɥɨɜɨɣ ɧɚɝɪɭɡɤɨɣ ɤɨɦɩɥɟɤɬɭɟɦɚɹ ɤɨɧɞɟɧɫɚɬɨɪɧɚɹ ɝɪɭɩɩɚ ɢ ɨɬɫɟɤ 
ɐɇȾ ɬɭɪɛɢɧɵ ɦɨɝɭɬ ɛɵɬɶ ɩɟɪɟɫɦɨɬɪɟɧɵ ɜ ɫɬɨɪɨɧɭ ɭɦɟɧɶɲɟɧɢɹ ɫ 
ɧɟɡɧɚɱɢɬɟɥɶɧɵɦ ɢɡɦɟɧɟɧɢɟɦ ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɤɨɧɞɟɧɫɚɰɢɨɧɧɨɝɨ 
ɪɟɠɢɦɚ ɪɚɛɨɬɵ. Ɍɚɤɠɟ ɫ ɬɭɪɛɢɧɨɣ ɤɨɦɩɥɟɤɬɭɟɬɫɹ ɞɜɚ ɫɟɬɟɜɵɯ ɩɨɞɨɝɪɟɜɚɬɟɥɹ 
ɉɋȽ-4900 ɩɨɜɟɪɯɧɨɫɬɶɸ ɬɟɩɥɨɨɛɦɟɧɚ 4900 ɦ ɤɚɠɞɵɣ ɢ ɫ ɪɚɫɯɨɞɨɦ ɞɨ 8000 ɦ /ɱ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɧɟɨɛɯɨɞɢɦɭɸ ɬɟɩɥɨɜɭɸ ɧɚɝɪɭɡɤɭ.  

Ɍɢɩɨɜɵɟ ɫɟɬɟɜɵɟ ɩɨɞɨɝɪɟɜɚɬɟɥɢ, ɩɪɨɢɡɜɨɞɫɬɜɚ ȺɈ «ɍɌɁ» ɧɟ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɪɚɛɨɬɭ ɩɪɢ ɞɚɜɥɟɧɢɢ ɫɟɬɟɜɨɣ ɜɨɞɵ 22 ɤɝɫ/ɫɦ2. ɇɚ ɫɬɚɞɢɢ 
ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɟɤɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɩɨɬɪɟɛɭɟɬɫɹ ɩɪɨɜɟɞɟɧɢɟ ɪɚɛɨɬɵ ɫ 
ɡɚɜɨɞɚɦɢ-ɢɡɝɨɬɨɜɢɬɟɥɹɦɢ ɧɚ ɩɪɟɞɦɟɬ ɜɨɡɦɨɠɧɨɫɬɢ ɢɡɝɨɬɨɜɥɟɧɢɹ ɫɟɬɟɜɵɯ 
ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ ɩɨɜɵɲɟɧɧɨɝɨ ɞɚɜɥɟɧɢɹ. ȼ ɤɚɱɟɫɬɜɟ ɚɥɶɬɟɪɧɚɬɢɜɵ ɞɚɧɧɨɝɨ 
ɜɚɪɢɚɧɬɚ ɜɵɫɬɭɩɚɟɬ ɨɪɝɚɧɢɡɚɰɢɹ ɞɜɭɯɩɨɞɴɟɦɧɨɣ ɫɯɟɦɵ ɫ ɭɫɬɚɧɨɜɤɨɣ ɞɜɭɯ ɝɪɭɩɩ 
ɫɟɬɟɜɵɯ ɧɚɫɨɫɨɜ. Ⱦɚɧɧɵɣ ɜɚɪɢɚɧɬ ɦɟɧɟɟ ɭɞɨɛɟɧ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɛɨɥɟɟ ɡɚɬɪɚɬɟɧ, 
ɩɨɷɬɨɦɭ ɜ ɤɚɩɢɬɚɥɶɧɵɯ ɡɚɬɪɚɬɚɯ ɛɭɞɟɬ ɭɱɬɟɧ ɢɦɟɧɧɨ ɨɧ ɜ ɤɚɱɟɫɬɜɟ ɧɟɝɚɬɢɜɧɨɝɨ 
ɫɰɟɧɚɪɢɹ.
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ɇɚ ɪɢɫɭɧɤɟ 1.5 ɩɪɟɞɫɬɚɜɥɟɧɚ ɬɟɩɥɨɜɚɹ ɫɯɟɦɚ ɬɭɪɛɨɭɫɬɚɧɨɜɤɢ Ɍ-200/250-23,5 

 

Ɋɢɫɭɧɨɤ 1.5 - Ɍɟɩɥɨɜɚɹ ɫɯɟɦɚ ɬɭɪɛɨɭɫɬɚɧɨɜɤɢ Ɍ- 200/250-23,5
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1.2.2.2 Ɉɩɢɫɚɧɢɟ ɤɨɬɥɚ ɉɩ-728-24-545ȻɌ 
 

ɉɚɪɨɜɨɣ ɤɨɬɟɥ ɉɩ-728-24-545ȻɌ, ɩɪɹɦɨɬɨɱɧɵɣ, ɉ-ɨɛɪɚɡɧɨɣ ɤɨɦɩɨɧɨɜɤɢ, 
ɩɚɪɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 728 ɬ/ɱ, ɫ ɚɛɫɨɥɸɬɧɵɦ ɞɚɜɥɟɧɢɟɦ ɩɚɪɚ 24 Ɇɉɚ, 
ɬɟɦɩɟɪɚɬɭɪɨɣ ɩɚɪɚ 545°ɋ ɢ ɬɟɦɩɟɪɚɬɭɪɨɣ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɩɟɪɟɝɪɟɜɚ ɩɚɪɚ 
545°ɋ, ɞɥɹ ɫɠɢɝɚɧɢɹ ɛɭɪɵɯ ɭɝɥɟɣ ɫ ɬɜɟɪɞɵɦ ɲɥɚɤɨɭɞɚɥɟɧɢɟɦ ɢ ɩɪɟɞɧɚɡɧɚɱɟɧ 
ɞɥɹ ɪɚɛɨɬɵ ɜ ɫɨɫɬɚɜɟ ɷɧɟɪɝɨɛɥɨɤɚ ɫ ɬɭɪɛɢɧɨɣ ɦɨɳɧɨɫɬɶɸ 200 Ɇȼɬ.  

ɉɨɫɤɨɥɶɤɭ ɞɚɧɧɵɣ ɤɨɬɟɥ ɢɦɟɟɬ ɛɨɥɟɟ ɜɵɫɨɤɢɟ ɩɚɪɚɦɟɬɪɵ ɩɚɪɚ ɩɨ 
ɫɪɚɜɧɟɧɢɸ ɫ ɤɨɬɥɨɦ ɷɧɟɪɝɨɛɥɨɤɚ ɫɬ. №1 ɩɨɞɩɢɬɤɚ ɰɢɤɥɚ ɷɧɟɪɝɨɛɥɨɤɚ ɫɬ. №2 
ɞɨɥɠɧɚ ɛɵɬɶ ɞɨɨɱɢɳɟɧɚ ɞɨ ɧɟɨɛɯɨɞɢɦɵɯ ɬɪɟɛɨɜɚɧɢɣ ɤɨɬɟɥɶɧɨɝɨ ɡɚɜɨɞɚ. Ʉɪɨɦɟ 
ɬɨɝɨ, ɜ ɬɪɚɤɬ ɨɫɧɨɜɧɨɝɨ ɤɨɧɞɟɧɫɚɬɚ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɛɥɨɱɧɚɹ ɨɛɟɫɫɨɥɢɜɚɸɳɚɹ 
ɭɫɬɚɧɨɜɤɚ (ȻɈɍ).  

Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɤɨɬɥɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.7. 
 

Ɍɚɛɥɢɰɚ 1.7 – Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɤɨɬɥɚ 

ɉɚɪɚɦɟɬɪ, ɟɞ. ɢɡɦɟɪɟɧɢɹ Ɂɧɚɱɟɧɢɟ 

ɇɚɝɪɭɡɤɚ ɤɨɬɥɚ, % 100 50 

Ɋɚɫɯɨɞ ɩɚɪɚ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ, ɬ/ɱ 728 364 

Ⱦɚɜɥɟɧɢɟ ɩɚɪɚ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɡɚ ɤɨɬɥɨɦ, Ɇɉɚ 24 24 

Ɍɟɦɩɟɪɚɬɭɪɚ ɩɚɪɚ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ, ºɋ 545 545 

Ɍɟɦɩɟɪɚɬɭɪɚ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ, ºɋ 273 226 

Ɋɚɫɯɨɞ ɩɚɪɚ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ, ɬ/ɱ 608 304 

Ɍɟɦɩɟɪɚɬɭɪɚ ɩɚɪɚ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ   

-ɧɚ ɜɯɨɞɟ, ºɋ 303 295 

-ɧɚ ɜɵɯɨɞɟ, ºɋ 545 545 

Ⱦɚɜɥɟɧɢɟ ɩɚɪɚ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ   

-ɧɚ ɜɯɨɞɟ, Ɇɉɚ 2,73 1,52 

-ɧɚ ɜɵɯɨɞɟ, Ɇɉɚ 2,45 1,45 

 
Ɉɫɧɨɜɧɵɦ ɬɨɩɥɢɜɨɦ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɤɨɬɥɚ ɹɜɥɹɟɬɫɹ ɛɭɪɵɣ ɭɝɨɥɶ 

Ȼɟɪɟɡɨɜɫɤɨɝɨ ɢ ɂɪɲɚ-ɛɨɪɨɞɢɧɫɤɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹ. 
Ɉɬɥɢɱɢɬɟɥɶɧɨɣ ɨɫɨɛɟɧɧɨɫɬɶɸ ɤɨɧɫɬɪɭɤɰɢɢ ɤɨɬɥɚ ɹɜɥɹɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟ 

ɫɬɭɩɟɧɱɚɬɨɝɨ ɫɠɢɝɚɧɢɹ ɬɜɟɪɞɨɝɨ ɬɨɩɥɢɜɚ ɢ ɟɝɨ ɩɪɟɞɜɚɪɢɬɟɥɶɧɚɹ ɝɚɡɨɜɚɹ ɫɭɲɤɚ.   
Ɍɨɩɨɱɧɚɹ ɤɚɦɟɪɚ ɜɵɩɨɥɧɟɧɚ ɫ ɬɜɟɪɞɵɦ ɲɥɚɤɨɭɞɚɥɟɧɢɟɦ ɢ ɢɦɟɟɬ 

ɩɪɹɦɨɭɝɨɥɶɧɭɸ ɮɨɪɦɭ ɫ ɪɚɡɦɟɪɚɦɢ ɜ ɩɥɚɧɟ ɩɨ ɨɫɹɦ ɬɪɭɛ (ɲɢɪɢɧɚ ɯ ɝɥɭɛɢɧɚ) 
13520ɯ12480 ɦɦ.  
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ɋɬɟɧɵ ɬɨɩɨɱɧɨɣ ɤɚɦɟɪɵ ɷɤɪɚɧɢɪɨɜɚɧɵ ɝɚɡɨɩɥɨɬɧɵɦɢ ɩɚɧɟɥɹɦɢ, 
ɜɵɩɨɥɧɟɧɧɵɦɢ ɢɡ ɬɪɭɛ ɞɢɚɦɟɬɪɨɦ 32ɯ6 ɦɦ, ɦɟɠɞɭ ɤɨɬɨɪɵɦɢ ɜɜɚɪɟɧɵ ɩɨɥɨɫɵ. 
ɒɚɝ ɦɟɠɞɭ ɬɪɭɛɚɦɢ - 48ɦɦ. Ɇɚɬɟɪɢɚɥ ɬɪɭɛ - 12ɏ1ɆɎ.  

ɏɨɥɨɞɧɚɹ ɜɨɪɨɧɤɚ ɬɨɩɤɢ ɨɛɪɚɡɨɜɚɧɚ ɢɡɝɢɛɨɦ ɮɪɨɧɬɨɜɨɝɨ ɢ ɡɚɞɧɟɝɨ 
ɷɤɪɚɧɨɜ, ɧɚɤɥɨɧɟɧɧɵɯ ɩɨɞ ɭɝɥɨɦ 550 ɤ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ. ȼ ɧɢɠɧɟɣ 
ɱɚɫɬɢ ɯɨɥɨɞɧɨɣ ɜɨɪɨɧɤɢ ɬɪɭɛɚɦɢ ɮɪɨɧɬɨɜɨɝɨ ɢ ɡɚɞɧɟɝɨ ɷɤɪɚɧɚ ɫɮɨɪɦɢɪɨɜɚɧɨ 
ɭɫɬɶɟ ɞɥɹ ɜɵɯɨɞɚ ɲɥɚɤɚ ɢɡ ɬɨɩɤɢ.   

ɇɊɑ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɜɢɞɟ ɫɩɢɪɚɥɶɧɨɣ ɧɚɜɢɜɤɢ ɬɪɭɛ (ɧɚɜɢɜɤɚ Ɋɚɦɡɢɧɚ). 
ɋɬɵɤɨɜɤɚ ɇɊɑ ɢ ȼɊɑ ɨɪɝɚɧɢɡɨɜɚɧɚ ɧɚ ɨɬɦɟɬɤɟ +40.000 (ɭɬɨɱɧɹɟɬɫɹ ɩɪɢ ɪɚɛɨɱɟɦ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ) ɜ ɜɢɞɟ ɫɩɟɰɢɚɥɶɧɨɝɨ ɪɚɡɴɟɦɚ ɢ ɩɟɪɟɯɨɞɧɨɝɨ ɤɨɥɥɟɤɬɨɪɚ. 
Ⱦɚɧɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɢɫɤɥɸɱɚɟɬ ɩɟɪɟɩɭɫɤɧɵɟ ɬɪɭɛɵ. Ʉɨɥɥɟɤɬɨɪ ɜɵɩɨɥɧɟɧ ɢɡ 
ɬɪɭɛɵ ɞɢɚɦɟɬɪɨɦ 219ɯ36 ɦɦ, ɦɚɬɟɪɢɚɥ - 12ɏ1ɆɎ.  

ȼɊɑ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɜɢɞɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɬɪɭɛ ɫ ɩɨɞɴɟɦɧɵɦ ɞɜɢɠɟɧɢɟɦ ɢɡ 
ɬɪɭɛ ɞɢɚɦɟɬɪɨɦ 32ɯ6 ɦɦ, ɦɟɠɞɭ ɤɨɬɨɪɵɦɢ ɜɜɚɪɟɧɵ ɩɨɥɨɫɵ. ɒɚɝ ɦɟɠɞɭ ɬɪɭɛɚɦɢ 
- 48ɦɦ. Ɇɚɬɟɪɢɚɥ ɬɪɭɛ - 12ɏ1ɆɎ.  

Ʉɨɬɟɥ ɨɛɨɪɭɞɨɜɚɧ ɜɨɫɟɦɧɚɞɰɚɬɶɸ ɩɪɹɦɨɬɨɱɧɵɦɢ ɝɨɪɟɥɤɚɦɢ, 
ɨɛɴɟɞɢɧɟɧɧɵɦɢ ɜ ɲɟɫɬɶ ɜɟɪɬɢɤɚɥɶɧɵɯ ɛɥɨɤɨɜ (ɩɨ ɬɪɢ ɝɨɪɟɥɤɢ ɜ ɤɚɠɞɨɦ) ɢ 
ɨɛɪɚɡɭɸɳɢɦɢ ɬɪɢ ɹɪɭɫɚ ɩɨ ɜɵɫɨɬɟ ɬɨɩɤɢ. ɇɚ ɮɪɨɧɬɨɜɨɣ ɢ ɡɚɞɧɟɣ ɫɬɟɧɚɯ 
ɬɨɩɨɱɧɨɣ ɤɚɦɟɪɵ ɭɫɬɚɧɨɜɥɟɧɨ ɩɨ ɞɜɚ ɛɥɨɤɚ ɝɨɪɟɥɨɤ, ɚ ɧɚ ɛɨɤɨɜɵɯ ɫɬɟɧɚɯ - ɩɨ 
ɨɞɧɨɦɭ ɛɥɨɤɭ ɝɨɪɟɥɨɤ. ɍɫɬɚɧɨɜɤɚ ɝɨɪɟɥɨɤ ɨɫɭɳɟɫɬɜɥɟɧɚ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨ ɜ 
ɰɟɧɬɪɟ ɬɨɩɤɢ ɨɛɪɚɡɭɟɬɫɹ ɬɚɧɝɟɧɰɢɚɥɶɧɵɣ ɜɢɯɪɶ.   

Ʉɪɨɦɟ ɨɫɧɨɜɧɵɯ ɝɨɪɟɥɨɤ, ɜ ɤɚɠɞɨɦ ɛɥɨɤɟ ɢɦɟɟɬɫɹ ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɟ 
ɭɫɬɪɨɣɫɬɜɨ, ɪɚɫɩɨɥɨɠɟɧɧɨɟ ɧɚ ɨɬɦɟɬɤɟ +29.620.  

ɇɚ ɨɬɦɟɬɤɚɯ +32.350 ɢ +36.350 ɪɚɫɩɨɥɨɠɟɧɵ ɫɨɩɥɚ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɢ 
ɜɟɪɯɧɟɝɨ ɞɭɬɶɹ. 

ȼɨɞɹɧɨɣ ɷɤɨɧɨɦɚɣɡɟɪ ɦɟɦɛɪɚɧɧɨɝɨ ɬɢɩɚ ɪɚɫɩɨɥɨɠɟɧ ɜ ɨɩɭɫɤɧɨɦ ɝɚɡɨɯɨɞɟ 
ɢ ɫɨɫɬɨɢɬ ɢɡ ɩɟɪɜɨɣ ɢ ɜɬɨɪɨɣ ɫɬɭɩɟɧɟɣ ɩɨ ɯɨɞɭ ɫɪɟɞɵ.  

Ɍɪɭɛɱɚɬɵɣ ɜɨɡɞɭɯɨɩɨɞɨɝɪɟɜɚɬɟɥɶ (Ɍȼɉ) ɪɚɫɩɨɥɨɠɟɧ ɜɧɟ ɨɩɭɫɤɧɨɝɨ 
ɝɚɡɨɯɨɞɚ ɧɢɠɟ ɜɨɞɹɧɨɝɨ ɷɤɨɧɨɦɚɣɡɟɪɚ ɭ ɛɨɤɨɜɵɯ ɫɬɟɧ ɤɨɬɥɚ ɞɜɭɦɹ ɤɨɥɨɧɧɚɦɢ ɩɨ 
ɱɟɬɵɪɟ ɫɬɭɩɟɧɢ ɜ ɤɚɠɞɨɣ.  

Ⱦɵɦɨɜɵɟ ɝɚɡɵ ɞɜɢɠɭɬɫɹ ɜɧɭɬɪɢ ɬɪɭɛ Ɍȼɉ, ɚ ɜɨɡɞɭɯ ɩɪɨɯɨɞɢɬ ɜ 
ɦɟɠɬɪɭɛɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ ɜ ɩɨɩɟɪɟɱɧɨɦ (ɤ ɝɚɡɚɦ) ɧɚɩɪɚɜɥɟɧɢɢ.  

Ⱦɥɹ ɭɞɚɥɟɧɢɹ ɲɥɚɤɚ ɢɡ ɬɨɩɨɱɧɨɣ ɤɚɦɟɪɵ ɤɨɬɥɚ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɭɫɬɚɧɨɜɤɚ 
ɧɟɩɪɟɪɵɜɧɨɝɨ ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɨɝɨ ɲɥɚɤɨɭɞɚɥɟɧɢɹ. Ɉɧɚ ɫɨɫɬɨɢɬ ɢɡ ɝɢɞɪɨɡɚɬɜɨɪɚ, 
ɲɥɚɤɨɜɵɯ ɛɭɧɤɟɪɨɜ, ɲɧɟɤɨɜɵɯ ɬɪɚɧɫɩɨɪɬɟɪɨɜ ɢ ɲɥɚɤɨɜɵɯ ɞɪɨɛɢɥɨɤ ɫ 
ɷɥɟɤɬɪɨɩɪɢɜɨɞɚɦɢ.  

ȼ ɧɚɝɧɟɬɚɬɟɥɶɧɵɯ ɬɪɚɤɬɚɯ ɤɚɠɞɨɝɨ ɜɟɧɬɢɥɹɬɨɪɚ ɩɟɪɟɞ Ɍȼɉ 
ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɤɚɥɨɪɢɮɟɪɵ ɞɥɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɩɨɞɨɝɪɟɜɚ ɜɨɡɞɭɯɚ, 
ɩɨɞɚɜɚɟɦɨɝɨ ɜ ɜɨɡɞɭɯɨɩɨɞɨɝɪɟɜɚɬɟɥɢ ɤɨɬɥɚ ɞɥɹ ɡɚɳɢɬɵ ɬɪɭɛ Ɍȼɉ ɨɬ 
ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ ɤɨɪɪɨɡɢɢ. 
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1.3 Ɋɚɫɱɟɬ ɩɪɢɜɟɞɟɧɧɵɯ ɡɚɬɪɚɬ 
 

ȼɵɛɨɪ ɜɚɪɢɚɧɬɚ ɤɨɦɩɨɧɨɜɤɢ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɩɪɢɜɟɞɟɧɧɵɦ ɡɚɬɪɚɬɚɦ. ȼɚɪɢɚɧɬ ɫ ɧɚɢɦɟɧɶɲɢɦɢ ɩɪɟɞɟɥɶɧɵɦɢ ɡɚɬɪɚɬɚɦɢ 
ɜɵɛɢɪɚɟɬɫɹ ɜ ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɧɨɝɨ ɩɪɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ. ɇɚ ɨɫɧɨɜɟ ɦɟɬɨɞɢɤɢ 
[5] ɩɪɢ ɩɨɦɨɳɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɫɪɟɞɫɬɜɚ MS Excel ɛɵɥ ɨɫɭɳɟɫɬɜɥɟɧ ɪɚɫɱɟɬ 
ɩɪɢɜɟɞɟɧɧɵɯ ɡɚɬɪɚɬ, ɪɟɡɭɥɶɬɚɬɵ ɤɨɬɨɪɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.8. 

 
Ɍɚɛɥɢɰɚ 1.8 – Ɋɚɫɱɟɬ ɩɪɢɜɟɞɟɧɧɵɯ ɡɚɬɪɚɬ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɡɚɬɪɚɬ ȼɚɪɢɚɧɬ 1 ȼɚɪɢɚɧɬ 2 

Ʉɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ, ɦɥɧ. ɪɭɛ. 22070,00 23935,60 

ɋɭɦɦɚɪɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɬɨɩɥɢɜɨ, 
ɦɥɧ ɪɭɛ./ɝɨɞ 

1638,82 1546,09 

Ɂɚɬɪɚɬɵ ɧɚ ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ, 
ɦɥɧ ɪɭɛ./ɝɨɞ 

116,60 126,05 

Ɂɚɬɪɚɬɵ ɧɚ ɚɦɨɪɬɢɡɚɰɢɸ ɈɎ, 
ɦɥɧ ɪɭɛ./ɝɨɞ 

1472,07 1596,50 

Ɂɚɬɪɚɬɵ ɧɚ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɦɥɧ ɪɭɛ./ɝɨɞ 

294,41 319,30 

ɉɪɨɱɢɟ ɡɚɬɪɚɬɵ, ɦɥɧ  ɪɭɛ./ɝɨɞ 412,06 446,69 

ɋɭɦɦɚɪɧɵɟ ɭɫɥɨɜɧɨ-ɩɨɫɬɨɹɧɧɵɟ 
ɡɚɬɪɚɬɵ, ɦɥɧ ɪɭɛ./ɝɨɞ 

2295,14 2488,54 

ɉɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ, ɦɥɧ ɪɭɛ. 6582,36 6906,90 

 
ɂɫɯɨɞɹ ɢɡ ɚɧɚɥɢɡɚ ɞɚɧɧɵɯ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 8, ɦɨɠɧɨ ɫɞɟɥɚɬɶ 

ɜɵɜɨɞ, ɱɬɨ ɩɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ ɩɨ 1 ɜɚɪɢɚɧɬɭ ɦɟɧɶɲɟ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜɵɛɨɪ 
ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɩɨɥɶɡɭ ɬɭɪɛɨɚɝɪɟɝɚɬɚ  
Ɍ-185/200-130 ɢ ɤɨɬɥɨɚɝɪɟɝɚɬɚ ȿ-810-13,8-560. 

 

1.4 Ɉɛɡɨɪ ɩɪɟɞɩɨɥɚɝɚɟɦɵɯ ɜɚɪɢɚɧɬɨɜ ɭɬɢɥɢɡɚɰɢɢ  
 
ɇɚ ɫɨɜɪɟɦɟɧɧɵɯ ɬɟɩɥɨɜɵɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɹɯ, ɫɠɢɝɚɸɳɢɯ ɬɜɟɪɞɨɟ 

ɬɨɩɥɢɜɨ, ɬɟɦɩɟɪɚɬɭɪɚ ɭɯɨɞɹɳɢɯ ɝɚɡɨɜ ɧɚɦɟɪɟɧɧɨ ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ ɧɚ ɭɪɨɜɧɟ 120 
– 180 ºɋ ɜ ɰɟɥɹɯ ɢɡɛɟɠɚɧɢɹ ɜɵɩɚɞɟɧɢɹ ɜɥɚɝɢ ɧɚ ɫɬɟɧɤɚɯ ɯɜɨɫɬɨɜɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ 
ɧɚɝɪɟɜɚ, ɝɚɡɨɯɨɞɨɜ ɢ ɞɵɦɨɜɨɣ ɬɪɭɛɵ, ɢ ɢɫɤɥɸɱɟɧɢɹ ɜɨɡɧɢɤɧɨɜɟɧɢɹ 
ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ ɤɨɪɪɨɡɢɢ. ɗɬɨ ɩɪɢɜɨɞɢɬ ɤ ɭɜɟɥɢɱɟɧɢɸ ɬɟɩɥɨɜɵɯ ɩɨɬɟɪɶ 
ɤɨɬɥɨɚɝɪɟɝɚɬɚ ɢ ɫɧɢɠɟɧɢɸ ɟɝɨ ɷɤɨɧɨɦɢɱɧɨɫɬɢ. Ɉɞɧɢɦ ɢɡ ɩɟɪɫɩɟɤɬɢɜɧɵɯ 
ɫɩɨɫɨɛɨɜ ɩɨɜɵɲɟɧɢɹ ɄɉȾ ɪɚɛɨɬɵ ɤɨɬɥɨɚɝɪɟɝɚɬɚ ɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
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ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɨɩɥɢɜɚ ɹɜɥɹɟɬɫɹ ɪɟɤɭɩɟɪɚɰɢɹ ɧɢɡɤɨɩɨɬɟɧɰɢɚɥɶɧɨɝɨ ɬɟɩɥɚ 
ɭɯɨɞɹɳɢɯ ɝɚɡɨɜ. 

 Ɍɟɩɥɨ, ɭɧɨɫɢɦɨɟ ɭɯɨɞɹɳɢɦɢ ɝɚɡɚɦɢ, ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɤɚɤ ɮɢɡɢɱɟɫɤɨɟ 
ɬɟɩɥɨ ɞɵɦɨɜɵɯ ɝɚɡɨɜ, ɬɚɤ ɢ ɫɤɪɵɬɭɸ ɬɟɩɥɨɬɭ ɤɨɧɞɟɧɫɚɰɢɢ ɫɨɞɟɪɠɚɳɢɯɫɹ  
ɜ ɧɢɯ ɜɨɞɹɧɵɯ ɩɚɪɨɜ. ɋɭɳɟɫɬɜɭɸɬ ɬɟɯɧɨɥɨɝɢɢ, ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹɸɬ 
ɜɨɫɫɬɚɧɚɜɥɢɜɚɬɶ ɬɟɩɥɨ ɭɯɨɞɹɳɢɯ ɝɚɡɨɜ ɩɪɢ ɢɯ ɨɯɥɚɠɞɟɧɢɢ ɜɵɲɟ ɬɨɱɤɢ ɪɨɫɵ, ɬɟɦ 
ɫɚɦɵɦ ɧɟ ɢɫɩɨɥɶɡɭɹ ɫɤɪɵɬɭɸ ɬɟɩɥɨɬɭ ɤɨɧɞɟɧɫɚɰɢɢ ɜɨɞɹɧɵɯ ɩɚɪɨɜ. Ɍɚɤɠɟ ɟɫɬɶ 
ɪɟɲɟɧɢɹ, ɩɨɡɜɨɥɹɸɳɢɟ ɨɫɭɳɟɫɬɜɥɹɬɶ ɝɥɭɛɨɤɭɸ ɭɬɢɥɢɡɚɰɢɸ  
ɫ ɨɯɥɚɠɞɟɧɢɟɦ ɝɚɡɨɜ ɧɢɠɟ ɬɨɱɤɢ ɪɨɫɵ. Ɍɚɤɢɟ ɜɚɪɢɚɧɬɵ ɬɟɯɧɨɥɨɝɢɣ ɩɪɢ 
ɫɠɢɝɚɧɢɢ ɧɚ ɫɬɚɧɰɢɢ ɫɟɪɨɫɨɞɟɪɠɚɳɢɯ ɜɢɞɨɜ ɬɨɩɥɢɜɚ ɧɭɠɞɚɸɬɫɹ ɜ ɩɪɢɧɹɬɢɢ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɦɟɪ ɩɨ ɛɨɪɶɛɟ ɫ ɫɟɪɧɨɤɢɫɥɨɣ ɤɨɪɪɨɡɢɟɣ. 

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɜ ɤɚɱɟɫɬɜɟ ɬɟɯɧɨɥɨɝɢɢ, ɩɨɡɜɨɥɹɸɳɟɣ ɩɨɥɟɡɧɨ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɮɢɡɢɱɟɫɤɨɝɨ ɬɟɩɥɨ ɨɯɥɚɠɞɟɧɢɹ ɭɯɨɞɹɳɢɯ ɝɚɡɨɜ ɜɵɲɟ ɬɨɱɤɢ ɪɨɫɵ 
ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ȼȼɌɈ – ɜɨɡɞɭɯɨ-ɜɨɞɹɧɨɣ ɬɟɩɥɨɨɛɦɟɧɧɢɤ. Ⱦɚɧɧɨɟ ɪɟɲɟɧɢɟ 
ɩɪɟɞɩɨɥɚɝɚɟɬ ɫɨɛɨɣ ɭɜɟɥɢɱɟɧɢɟ ɩɥɨɳɚɞɢ ɩɨɜɟɪɯɧɨɫɬɢ ɜɨɡɞɭɯɨɩɨɞɨɝɪɟɜɚɬɟɥɹ ɫ 
ɰɟɥɶɸ ɩɨɜɵɲɟɧɢɹ ɬɟɩɥɨɜɨɫɩɪɢɹɬɢɹ ɫ ɩɨɫɥɟɞɭɸɳɟɣ ɨɬɞɚɱɟɣ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ 
ɬɟɩɥɨɜɨɣ ɦɨɳɧɨɫɬɢ ɧɚɝɪɟɜɚɟɦɨɣ ɫɪɟɞɟ – ɨɫɧɨɜɧɨɦɭ ɤɨɧɞɟɧɫɚɬɭ ɜ ɨɬɞɟɥɶɧɨ 
ɭɫɬɚɧɨɜɥɟɧɧɨɦ ɬɟɩɥɨɨɛɦɟɧɧɢɤɟ (ȼȼɌɈ). Ɉɫɧɨɜɧɨɣ ɤɨɧɞɟɧɫɚɬ ɩɨɞɚɟɬɫɹ ɩɨ 
ɛɚɣɩɚɫɧɨɣ ɥɢɧɢɢ ɜ ɨɛɯɨɞ ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ, ɷɬɨ ɩɨɡɜɨɥɹɟɬ 
ɫɧɢɡɢɬɶ ɪɚɫɯɨɞ ɩɚɪɨɜ ɧɚ ɪɟɝɟɧɟɪɚɬɢɜɧɵɟ ɨɬɛɨɪɵ ɬɭɪɛɢɧɵ ɢ ɭɦɟɧɶɲɢɬɶ ɜ ɰɟɥɨɦ 
ɪɚɫɯɨɞ ɩɚɪɚ ɱɟɪɟɡ ɩɪɨɬɨɱɧɭɸ ɱɚɫɬɶ. ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɟɯɧɨɥɨɝɢɢ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɟɦɩɟɪɚɬɭɪɨɣ ɨɯɥɚɠɞɟɧɢɹ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɢ ɤɨɥɢɱɟɫɬɜɨɦ 
ɧɚɝɪɟɜɚɟɦɨɝɨ ɤɨɧɞɟɧɫɚɬɚ. ɋɯɟɦɚ ɜɧɟɞɪɟɧɢɹ ȼȼɌɈ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 1.6. 
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ȼɁɉ

Ⱦɵɦɨɜɵɟ ɝɚɡɵ 
ɩɨɫɥɟ ȼɗɄ 1 ɫɬɭɩɟɧɢ

ɍɯɨɞɹɳɢɟ ɝɚɡɵ

ɏɨɥɨɞɧɵɣ 
ɜɨɡɞɭɯ

Ƚɨɪɹɱɢɣ 
ɜɨɡɞɭɯ

ȼȼɌɈ

 

 

Ɋɢɫɭɧɨɤ 1.6 – ɋɯɟɦɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ȼȼɌɈ 
 

Ⱦɪɭɝɨɣ ɜɚɪɢɚɧɬ, ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɣ ɜ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɜ ɤɚɱɟɫɬɜɟ ɭɡɥɚ 
ɭɬɢɥɢɡɚɰɢɢ, ɩɪɟɞɩɨɥɚɝɚɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɧɟ ɬɨɥɶɤɨ ɮɢɡɢɱɟɫɤɨɝɨ ɬɟɩɥɚ ɞɵɦɨɜɵɯ 
ɝɚɡɨɜ, ɧɨ ɢ ɬɟɩɥɚ ɤɨɧɞɟɧɫɚɰɢɢ. ɗɬɨ ɝɚɡɨ-ɜɨɞɹɧɨɣ ɬɟɩɥɨɨɛɦɟɧɧɢɤ, ɤɨɬɨɪɵɣ ɟɳɟ 
ɬɚɤ ɠɟ ɢɡɜɟɫɬɟɧ ɤɚɤ ɤɨɧɞɟɧɫɚɰɢɨɧɧɵɣ ɬɟɩɥɨɭɬɢɥɢɡɚɬɨɪ (ɄɌɍ) ɢɥɢ 
ɤɨɧɞɟɧɫɚɰɢɨɧɧɵɣ ɭɬɢɥɢɡɚɬɨɪ ɝɚɡɨɜ (ɄɍȽ). Ʉɨɧɞɟɧɫɚɬ ɜɨɞɹɧɵɯ ɩɚɪɨɜ ɢ ɩɚɪɨɜ 
ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ, ɜɵɞɟɥɹɸɳɢɣɫɹ ɩɪɢ ɨɯɥɚɠɞɟɧɢɢ ɝɚɡɨɜ ɧɢɠɟ ɬɨɱɤɢ ɪɨɫɵ 
ɫɨɛɢɪɚɟɬɫɹ ɜ ɫɩɟɰɢɚɥɶɧɨɦ ɤɨɧɞɟɧɫɚɬɨɫɛɨɪɧɢɤɟ ɢ ɜ ɞɚɥɶɧɟɣɲɟɦ ɧɟɣɬɪɚɥɢɡɭɟɬɫɹ. 
ȼɨɞɚ ɩɨɫɥɟ ɧɟɣɬɪɚɥɢɡɚɰɢɢ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɚ ɞɥɹ ɩɨɞɩɢɬɤɢ ɬɟɩɥɨɫɟɬɢ. 
Ɍɚɤ ɠɟ ɜɨɡɦɨɠɟɧ ɜɚɪɢɚɧɬ ɩɪɟɞɨɱɢɫɬɤɢ ɝɚɡɨɜ ɨɬ ɨɤɫɢɞɨɜ ɫɟɪɵ. ɋɭɳɟɫɬɜɟɧɧɵɦɢ 
ɞɨɫɬɨɢɧɫɬɜɚɦɢ ɄɌɍ ɹɜɥɹɸɬɫɹ ɥɨɤɚɥɢɡɚɰɢɹ ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ ɤɨɪɪɨɡɢɢ ɜ 
ɨɞɧɨɦ ɦɟɫɬɟ ɝɚɡɨɜɨɝɨ ɬɪɚɤɬɚ ɢ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɦɨɣ 
ɦɨɳɧɨɫɬɢ. ɋɯɟɦɚ ɢ ɩɪɢɦɟɪɧɚɹ ɦɨɞɟɥɶ ɭɫɬɚɧɨɜɤɢ ɄɌɍ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 
1.7 ɢ 1.8 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
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Ɋɢɫɭɧɨɤ 1.7 – ɋɯɟɦɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɄɌɍ, ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɡɚ ɤɨɬɥɨɦ 

 

 
 

Ɋɢɫɭɧɨɤ 1.8 – ɉɪɢɦɟɪɧɚɹ ɦɨɞɟɥɶ ɭɫɬɚɧɨɜɤɢ ɄɍȽ (ɄɌɍ) 
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2 Ɋɚɫɱɟɬɧɚɹ ɱɚɫɬɶ 
2.1 Ɋɚɫɱɟɬ ɬɟɩɥɨɜɨɣ ɫɯɟɦɵ ɛɟɡ ɭɬɢɥɢɡɚɰɢɢ 
2.1.1 Ɋɚɫɱɟɬ ɫɟɬɟɜɨɣ ɭɫɬɚɧɨɜɤɢ 

 

Ɋɚɫɱёɬɧɚɹ ɫɯɟɦɚ ɩɨɞɨɝɪɟɜɚ ɫɟɬɟɜɨɣ ɜɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.1. 
 

ɋɇ

ɉɋȽ-2 ɉɋȽ-1

Ɍɉ

tɨɫtɧɫtɜɫ

tɞ6 tɞ7

Dɜɫ Dɧɫ

 

Ɋɢɫɭɧɨɤ 2.1 – ɋɯɟɦɚ ɩɨɞɨɝɪɟɜɚ ɫɟɬɟɜɨɣ ɜɨɞɵ 

 
ɉɨɥɧɵɣ ɪɚɫɯɨɞ ɫɟɬɟɜɨɣ ɜɨɞɵ, ɧɚɝɪɟɜɚɟɦɨɣ ɜ ɫɟɬɟɜɵɯ ɩɨɞɨɝɪɟɜɚɬɟɥɹɯ 

ɬɭɪɛɢɧɵ ɩɪɢ ɜɵɤɥɸɱɟɧɧɨɦ ȼȼɌɈ, ɤɝ/ɫ 
 

Gɫɜ = ொˑ˕˄∙ଵ଴଴଴
ɫɜ∙Δ௧ , (2.1) 

 
ɝɞɟ ܳˑ˕˄ – ɦɚɤɫɢɦɚɥɶɧɚɹ ɨɬɨɩɢɬɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɨɬɛɨɪɨɜ, ɪɚɜɧɚɹ 280 Ƚɤɚɥ/ɱ ɢɥɢ 
325,64 Ɇȼɬ;  

Δ𝑡 – ɪɚɡɧɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪ ɩɪɹɦɨɣ (110 ºɋ) ɢ ɨɛɪɚɬɧɨɣ ɫɟɬɟɜɨɣ ɜɨɞɵ  
(70 ºɋ); 

ɫɜ – ɬɟɩɥɨɟɦɤɨɫɬɶ ɜɨɞɵ, ɪɚɜɧɚɹ 4,186 ɤȾɠ/(ɤɝ∗ ºɋ). 
 

Gɫɜ = ଷଶହ,଺ସ∙ଵ଴଴଴ସ,ଵ଼଺·ሺଵଵ଴−଻଴ሻ = ͳͻͶͶ,ͺͳ͸  

 
Ɉɩɪɟɞɟɥɢɦ ɬɟɦɩɟɪɚɬɭɪɭ ɡɚ ɜɟɪɯɧɢɦ ɫɟɬɟɜɵɦ ɩɨɞɨɝɪɟɜɚɬɟɥɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 𝑡˅˔ = 𝑡ˑ˔ + ொˑ˕˄ሺGɫɜ −G'ɫɜሻ∙ɫɜ

 , (2.2) 

 
ɝɞɟ 𝑡ˑ˔ – ɬɟɦɩɟɪɚɬɭɪɚ ɨɛɪɚɬɧɨɣ ɫɟɬɟɜɨɣ ɜɨɞɵ, ɪɚɜɧɚɹ 70 ɋ; ܳˑ˕˄ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.1); 

Gɫɜ ɢ ɫɜ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.1). 
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𝑡˅˔ = ͹Ͳ + ଷଶହ,଺ସ∙ଵ଴଴଴ͳͻͶͶ,ͺͳ͸∗Ͷ,ͳͺ͸ = ͳͳͲ  

 
Ɍɟɦɩɟɪɚɬɭɪɭ ɧɚɝɪɟɜɚ ɫɟɬɟɜɨɣ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɫɟɬɟɜɨɦ ɩɨɞɨɝɪɟɜɚɬɟɥɟ 

ɨɩɪɟɞɟɥɢɦ ɢɡ ɭɫɥɨɜɢɹ ɪɚɜɧɨɦɟɪɧɨɝɨ ɧɚɝɪɟɜɚ ɜɨɞɵ ɜ ɩɨɞɨɝɪɟɜɚɬɟɥɹɯ, ɋ 
 𝑡ː˔ = 𝑡ˑ˔ + ௧˅˔−௧ˑ˔ଶ , (2.3) 

 
ɝɞɟ 𝑡ˑ˔ ɢ 𝑡˅˔ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.2). 
 𝑡ː˔ = ͹Ͳ + ଵଵ଴−଻଴ଶ = ͻͲ  

 
Ɍɟɦɩɟɪɚɬɭɪɚ ɧɚɫɵɳɟɧɢɹ ɜɟɪɯɧɟɝɨ ɫɟɬɟɜɨɝɨ ɩɨɞɨɝɪɟɜɚɬɟɥɹ, ɋ: 
 𝑡′˅˔ = 𝑡˅˔ + ϑ, (2.4) 
 

ɝɞɟ 𝑡˅˔ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.10); ϑ – ɜɟɥɢɱɢɧɚ ɧɟɞɨɝɪɟɜɚ, ɞɥɹ ɫɟɬɟɜɵɯ ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ ɫɨɫɬɚɜɥɹɟɬ 5 ɋ. 
 𝑡′˅˔ = ͳͳͲ + ͷ = ͳͳͷ  

 
Ⱦɚɜɥɟɧɢɟ ɩɚɪɚ ɜ ɤɨɪɩɭɫɟ ɜɟɪɯɧɟɝɨ ɫɟɬɟɜɨɝɨ ɩɨɞɨɝɪɟɜɚɬɟɥɹ, Ɇɉɚ:  
 ܲ˅′̝ =   ௦ሺ𝑡˅˔ሻ=0,ͳ͸ͻ݌
ɋ ɭɱёɬɨɦ ɩɨɬɟɪɶ ɞɚɜɥɟɧɢɹ ɜ ɬɪɭɛɨɩɪɨɜɨɞɚɯ (ɄɉȾ = 0,95) ɨɩɪɟɞɟɥɢɦ 

ɞɚɜɥɟɧɢɟ ɜ ɜɟɪɯɧɟɦ ɨɬɨɩɢɬɟɥɶɧɨɦ ɨɬɛɨɪɟ, Ɇɉɚ 
˔˅݌  = ௉˅′̝଴,ଽହ, (2.5) 

 
ɝɞɟ ܲ˅′̝  - ɞɚɜɥɟɧɢɟ ɜ ɤɨɪɩɭɫɟ ȼɋ, Ɇɉɚ. 
˔˅݌  = ଴,ଵ଺ଽ଴,ଽହ = Ͳ,ͳ͹ͺ  

 
Ɍɟɦɩɟɪɚɬɭɪɚ ɧɚɫɵɳɟɧɢɹ ɧɢɠɧɟɝɨ ɫɟɬɟɜɨɝɨ ɩɨɞɨɝɪɟɜɚɬɟɥɹ, ɋ: 
 𝑡′ː˔ = 𝑡ː˔ + ϑ, (2.6) 
 

ɝɞɟ 𝑡ː˔ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.3); ϑ – ɜɟɥɢɱɢɧɚ ɧɟɞɨɝɪɟɜɚ, ɞɥɹ ɫɟɬɟɜɵɯ ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ ɫɨɫɬɚɜɥɹɟɬ 5 ɋ. 
 𝑡′˅˔ = ͻͲ + ͷ = ͻͷ  
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Ⱦɚɜɥɟɧɢɟ ɩɚɪɚ ɜ ɤɨɪɩɭɫɟ ɧɢɠɧɟɝɨ ɫɟɬɟɜɨɝɨ ɩɨɞɨɝɪɟɜɚɬɟɥɹ, Ɇɉɚ:  
 ܲː′̝ =   ௦ሺ𝑡ː˔ሻ=0,Ͳͺͷ݌
 
ɋ ɭɱёɬɨɦ ɩɨɬɟɪɶ ɞɚɜɥɟɧɢɹ ɜ ɬɪɭɛɨɩɪɨɜɨɞɚɯ (ɄɉȾ = 0,95) ɨɩɪɟɞɟɥɢɦ 

ɞɚɜɥɟɧɢɟ ɜ ɜɟɪɯɧɟɦ ɨɬɨɩɢɬɟɥɶɧɨɦ ɨɬɛɨɪɟ, Ɇɉɚ 
˔˅݌  = ௉˅′̝଴,ଽହ, (2.7) 

 
ɝɞɟ ܲ˅′̝  - ɞɚɜɥɟɧɢɟ ɜ ɤɨɪɩɭɫɟ ȼɋ, Ɇɉɚ. 
˔˅݌  = ଴,଴଼ହ଴,ଽହ = Ͳ,Ͳͺͻ  

 
2.1.2 ɉɨɫɬɪɨɟɧɢɟ ɩɪɨɰɟɫɫɚ ɪɚɫɲɢɪɟɧɢɹ 
 
ȼɫɟ ɞɚɧɧɵɟ ɨɛ ɷɧɬɚɥɶɩɢɢ ɩɚɪɚ ɢ ɞɪɟɧɚɠɚ ɜ ɨɬɛɨɪɚɯ ɩɪɟɞɫɬɚɜɥɟɧɵ  

ɜ ɬɚɛɥɢɰɟ 2.1. 
 

Ɍɚɛɥɢɰɚ 2.1 – ɗɧɬɚɥɶɩɢɢ ɩɚɪɚ ɢ ɞɪɟɧɚɠɚ ɜ ɨɬɛɨɪɚɯ 

ɇɨɦɟɪ 
ɨɬɛɨɪɚ 

Ɍɟɦɩɟɪɚɬɭɪɚ 
ɧɚɫɵɳɟɧɢɹ, ɋ 

ɗɧɬɚɥɶɩɢɹ ɩɚɪɚ, ɤȾɠ/ɤɝ ɗɧɬɚɥɶɩɢɹ ɞɪɟɧɚɠɚ 
ɫ ɭɱɟɬɨɦ ɩɨɬɟɪɢ 

ɞɚɜɥɟɧɢɹ, ɤȾɠ/ɤɝ Ɍɟɨɪɟɬɢɱɟɫɤɚɹ Ⱦɟɣɫɬɜɢɬɟɥɶɧɚɹ 

1 241,236 3096,112 3156,623 1029,524 
2 217,794 3054,480 3070,312 933,459 
3 198,026 2970,547 2986,011 843,505 
4 158,111 2783,271 2807,194 667,367 
5 131,785 2671,384 2687,409 554,012 
6 95,000 2597,177 2607,824 409,059 
7 115,000 2495,783 2509,004 307,311 

 
ɉɪɨɰɟɫɫ ɪɚɫɲɢɪɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.2. 
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P1=3,42 Ɇɉɚ

P2=2,34 Ɇɉɚ

P3=1,57 Ɇɉɚ

P4=0,62 Ɇɉɚ

P5=0,3 Ɇɉɚ

P6=0,178 Ɇɉɚ

P7=0,089 Ɇɉɚ

Pɤ=0,003 Ɇɉɚ

P0=12,8 Ɇɉɚ

t0=545 C
o

P 0=12,147 Ɇɉɚ

h01=3096 ɤȾɠ/ɤɝ

h02=3054 ɤȾɠ/ɤɝ

h03=2971 ɤȾɠ/ɤɝ

h04=2783 ɤȾɠ/ɤɝ

h05=2671 ɤȾɠ/ɤɝ

h06=2597 ɤȾɠ/ɤɝ

h07=2496 ɤȾɠ/ɤɝ

h07=2065 ɤȾɠ/ɤɝ

hi1=3157 ɤȾɠ/ɤɝ

hi2=3070 ɤȾɠ/ɤɝ

hi3=2986 ɤȾɠ/ɤɝ

hi4=2807 ɤȾɠ/ɤɝ

hi5=2687 ɤȾɠ/ɤɝ

hi6=2608 ɤȾɠ/ɤɝ

hi7=2509 ɤȾɠ/ɤɝ

hi1=2120 ɤȾɠ/ɤɝ

 
 

Ɋɢɫɭɧɨɤ 2.2 – ɉɪɨɰɟɫɫ ɪɚɫɲɢɪɟɧɢɹ ɩɚɪɚ ɜ ɬɭɪɛɢɧɟ 
 

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 2120,17 ɤȾɠ/ɤɝ. 

 
2.1.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɯɨɞɨɜ ɩɚɪɚ ɧɚ ɫɟɬɟɜɵɟ ɩɨɞɨɝɪɟɜɚɬɟɥɢ 
 
Ɋɚɫɯɨɞ ɩɚɪɚ ɧɚ ɜɟɪɯɧɢɣ ɫɟɬɟɜɨɣ ɩɨɞɨɝɪɟɜɚɬɟɥɶ (ɢɡ ɭɪɚɜɧɟɧɢɹ ɬɟɩɥɨɜɨɝɨ 

ɛɚɥɚɧɫɚ) ɨɩɪɟɞɟɥɹɟɬɫɹ, ɤɝ/ɫ: 
˔˅ܦ  = Gɫɜ ∙∆௧˅˔∙ɫɜሺℎల𝑖−௧ˇల̅̅ ̅̅ ሻ∙଴,ଽ଼, (2.8) 

 
ɝɞɟ Gɫɜ ɢ ɫɜ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.1); 
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∆𝑡˅˔ – ɪɚɡɧɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪ ɫɟɬɟɜɨɣ ɜɨɞɵ ɧɚ ɜɯɨɞɟ ɢ ɜɵɯɨɞɟ ɢɡ ɜɟɪɯɧɟɝɨ 
ɫɟɬɟɜɨɝɨ ɩɨɞɨɝɪɟɜɚɬɟɥɹ, ɋ; ℎ଺𝑖 – ɷɧɬɚɥɶɩɢɹ ɝɪɟɸɳɟɝɨ ɩɚɪɚ ɜ ɜɟɪɯɧɟɦ ɨɬɨɩɢɬɟɥɶɧɨɦ ɨɬɛɨɪɟ, ɤȾɠ/ɤɝ; 𝑡ˇ଺̅̅ ̅̅  – ɷɧɬɚɥɶɩɢɹ ɞɪɟɧɚɠɚ ɝɪɟɸɳɟɝɨ ɩɚɪɚ ɜ ȼɋ, ɤȾɠ/ɤɝ. 

˔˅ܦ  = ͳͻͶͶ,ͺͳ͸∙ሺଵଵ଴−ଽ଴ሻ∙4,186ሺଶ଺଴଻,଼ଶସ−ସ଴ଽ,଴ହଽሻ∙଴,ଽ଼ = ͹ͺ,Ͷ͵ʹ  

 
ɇɚɝɪɭɡɤɚ ɜɟɪɯɧɟɝɨ ɫɟɬɟɜɨɝɨ ɩɨɞɨɝɪɟɜɚɬɟɥɹ, Ɇȼɬ:   
 ܳ˅˔ = Gɫɜ ∙ ∆𝑡˅˔ ∙ ˔В ∙ Ͳ,ͲͲͳ, (2.9) 
 

ɝɞɟ Gɫɜ ɢ ɫɜ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.1); ∆𝑡˅˔ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.18). 
 ܳ˅˔ = ͳͻͶͶ,ͺͳ͸ ∙ ሺͳͳͲ − ͻͲሻ ∙ Ͷ,ͳͺ͸ ∙ Ͳ,ͲͲͳ = ͳ͸ʹ,ͺʹ  
 
Ɋɚɫɯɨɞ ɩɚɪɚ ɧɚ ɧɢɠɧɢɣ ɫɟɬɟɜɨɣ ɩɨɞɨɝɪɟɜɚɬɟɥɶ (ɢɡ ɭɪɚɜɧɟɧɢɹ ɬɟɩɥɨɜɨɝɨ 

ɛɚɥɚɧɫɚ) ɨɩɪɟɞɟɥɹɟɬɫɹ, ɤɝ/ɫ: 
˔ːܦ  = Gɫɜ ∙∆௧ː˔∙ɫɜሺℎళ𝑖−௧ˇళ̅̅ ̅̅ ሻ∙଴,ଽ଼, (2.10) 

 
ɝɞɟ Gɫɜ ɢ ɫɜ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.1); ∆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  = 1944,816∙ሺଽ଴−଻଴ሻ∙4,186ሺଶହ଴ଽ,଴଴ସ−ଷ଴଻,ଷଵଵሻ∙଴,ଽ଼ = ͹ͺ,ͻʹͶ  

 
ɇɚɝɪɭɡɤɚ ɜɟɪɯɧɟɝɨ ɫɟɬɟɜɨɝɨ ɩɨɞɨɝɪɟɜɚɬɟɥɹ, Ɇȼɬ:   
 ܳː˔ = Gɫɜ ∙ ∆𝑡ː˔ ∙ ˔В ∙ Ͳ,ͲͲͳ, (2.11) 
 

ɝɞɟ Gɫɜ ɢ ɫɜ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.1); ∆𝑡ː˔ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.10). 
 ܳː˔ = ͳͻͶͶ,ͺͳ͸ ∙ ሺͻͲ − ͹Ͳሻ ∙ Ͷ,ͳͺ͸ ∙ Ͳ,ͲͲͳ = ͳ͸ʹ,ͺʹ   

 
2.1.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɩɚɪɚ 
 
Ʉɨɷɮɮɢɰɢɟɧɬ ɧɟɞɨɜɵɪɚɛɨɬɤɢ ɦɨɳɧɨɫɬɢ ɨɬɨɩɢɬɟɥɶɧɵɯ ɨɬɛɨɪɨɜ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
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ɞɥɹ ɜɟɪɯɧɟɝɨ ɬɟɩɥɨɮɢɤɚɰɢɨɧɧɨɝɨ ɨɬɛɨɪɚ: 
 

yвɫ = ℎల𝑖−ℎ𝑘𝑖ℎబ−ℎ𝑘𝑖 , (2.12) 

 
ɝɞɟ ℎ଺𝑖 – ɷɧɬɚɥɶɩɢɹ ɩɚɪɚ ɢɡ ɬɚɛɥɢɰɵ 2.1; ℎ଴ – ɷɧɬɚɥɶɩɢɹ ɨɫɬɪɨɝɨ ɩɚɪɚ, ɪɚɜɧɚɹ 3486,507 ɤȾɠ/ɤɝ; ℎ௞𝑖 – ɷɧɬɚɥɶɩɢɹ ɩɚɪɚ, ɩɨɫɬɭɩɚɸɳɟɝɨ ɜ ɤɨɧɞɟɧɫɚɬɨɪ, ɪɚɜɧɚ 2120,874 ɤȾɠ/ɤɝ. 

 

yвɫ = ଶ଺଴଻,଼ଶସ−ଶଵଶ଴,଼଻ସଷସ଼଺,ହ଴଻−ଶଵଶ଴,଼଻ସ = Ͳ,͵ͷ͹   

 
ɞɥɹ ɧɢɠɧɟɝɨ ɬɟɩɥɨɮɢɤɚɰɢɨɧɧɨɝɨ ɨɬɛɨɪɚ: 
 

yɧɫ = ℎళ𝑖−ℎ𝑘𝑖ℎబ−ℎ𝑘𝑖 , (2.13) 

 
ɝɞɟ ℎ଻𝑖 – ɷɧɬɚɥɶɩɢɹ ɩɚɪɚ ɢɡ ɬɚɛɥɢɰɵ 2.1; ℎ଴ ɢ ℎ௞𝑖 – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.12). 

 

yɧɫ = ଶହ଴ଽ,଴଴ସ−ଶଵଶ଴,ଵ଻ଷସ଼଺,ହ଴଻−ଶଵଶ଴,ଵ଻ = Ͳ,ʹͺͷ   

 
Ⱦɟɣɫɬɜɢɬɟɥɶɧɵɣ ɬɟɩɥɨɩɟɪɟɩɚɞ ɬɭɪɛɢɧɵ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɦɭ 

ɜɵɪɚɠɟɧɢɸ, ɤȾɠ/ɤɝ 
𝑖ܪ  = ℎ଴ − ℎ௞𝑖, (2.14) 
 

ɝɞɟ ℎ଴ ɢ ℎ௞𝑖 – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.12). 
𝑖ܪ  = ͵Ͷͺ͸,ͷͲ͹ − ʹͳʹͲ,ͳ͹ = ͳ͵͸ͺ,͸͵ͷ  
 
ɉɪɢɧɢɦɚɹ ɤɨɷɮɮɢɰɢɟɧɬ ɪɟɝɟɧɟɪɚɰɢɢ Kɪ = 1,167, ɩɨɥɭɱɚɟɦ ɪɚɫɯɨɞ ɩɚɪɚ ɧɚ 

ɬɭɪɛɢɧɭ, ɤɝ/ɫ: 
଴ܦ  = Рܭ · ቀ ௐэு𝑖·𝜂эɦ + вɫݕ · вɫܦ + ɧɫݕ ·  ɧɫቁ, (2.15)ܦ

 
ɝɞɟ Hi – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.14); 

эܹ – ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɦɨɳɧɨɫɬɶ ɬɭɪɛɢɧɵ, ɪɚɜɧɚɹ 185 Ɇȼɬ; ݕвɫ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.12); ݕɧɫ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.13); ܦвɫ ɢ ܦɧɫ – ɪɚɫɯɨɞɵ ɩɚɪɚ ɧɚ ɬɟɩɥɨɮɢɤɚɰɢɨɧɧɵɟ ɨɬɛɨɪɵ, ɪɚɫɫɱɢɬɵɜɚɟɦɵɟ 
ɩɨ ɮɨɪɦɭɥɚɦ (2.9) ɢ (2.10) ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

ɷɦ  = 0,98 – ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɢɣ ɄɉȾ. 
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଴ܦ = ͳ,ͳ͸͹ · ቀ ଵ଼ହ∙ଵ଴଴଴ଵଷ଺଼,଺ଷହ·଴,ଽ଼+ Ͳ,͵ͷ͹ · ͹ͺ,Ͷʹʹ + Ͳ,ʹͺͷ · ͹ͺ,ͻʹͶቁ = ʹʹͲ,ͳͳ  

 
2.1.5 Ȼɚɥɚɧɫ ɩɚɪɚ ɢ ɤɨɧɞɟɧɫɚɬɚ 
 
Ɋɚɫɯɨɞ ɩɚɪɚ ɧɚ ɷɠɟɤɬɨɪ ɩɪɢɧɹɬ 0,5 % ɨɬ ɪɚɫɯɨɞɚ ɩɚɪɚ ɧɚ ɬɭɪɛɢɧɭ, ɤɝ/ɫ 
 
Dɷɠ = 0,005∙D0 (2.16) 
 

ɝɞɟ D0 – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.15). 
 

Dɷɠ = 0,005 ∙ ʹʹͲ,ͳͳ  = 1,101  
 
Ⱦɨɥɹ ɪɚɫɯɨɞɚ ɩɚɪɚ ɧɚ ɭɩɥɨɬɧɟɧɢɹ ɬɭɪɛɢɧɵ ɫɨɫɬɚɜɥɹɟɬ 1%, ɨɩɪɟɞɟɥɢɦ 

ɪɚɫɯɨɞ ɩɚɪɚ ɧɚ ɭɩɥɨɬɧɟɧɢɹ, ɤɝ/ɫ 
 
Dɭɩɥ = 0,01∙ D0, (2.17) 
 

ɝɞɟ D0 – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.15). 
 

Dɭɩɥ = 0,01∙ ʹʹͲ,ͳͳ= 2,201 
 
ɍɬɟɱɤɢ ɩɚɪɚ ɢ ɤɨɧɞɟɧɫɚɬɚ ɫɨɫɬɚɜɥɹɸɬ 1,1 %, ɤɝ/ɫ 
 
Dɭɬ = 1,1%∙D0, (2.18) 
 

ɝɞɟ D0 – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.15). 
 
Dɭɬ = 1,1%∙ ʹʹͲ,ͳͳ= 2,421 
 
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 (2.19) 
 

ɝɞɟ D0 – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.15). 
 

Dɫɧ = (1,2%+1,2%)∙ ʹʹͲ,ͳͳ= 5,283 
Ɍɨɝɞɚ ɫ ɭɱɟɬɨɦ ɪɚɫɯɨɞɨɜ, ɪɚɫɫɱɢɬɚɧɧɵɯ ɩɨ ɮɨɪɦɭɥɚɦ (2.24) – (2.27), ɪɚɫɯɨɞ 

ɩɟɪɟɝɪɟɬɨɝɨ ɩɚɪɚ ɫɨɫɬɚɜɢɬ, ɤɝ/ɫ: 
 
Dɩɟ = D0 + Dɷɠ + Dɭɩɥ + Dɭɬ + Dɫɧ  (2.20) 
 

ɝɞɟ D0 – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.15). 
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Dɩɟ = ʹʹͲ,ͳͳ+ 1,101 + 2,201 + 2,421 + 5,283= 231,115 
 
Ɋɚɫɯɨɞ ɩɪɨɞɭɜɨɱɧɨɣ ɜɨɞɵ ɫɨɫɬɚɜɥɹɟɬ 1,5 % ɨɬ ɪɚɫɯɨɞɚ ɩɟɪɟɝɪɟɬɨɝɨ ɩɚɪɚ ɢ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ, ɤɝ/ɫ: 
ɩɪܩ  = ͳ,ͷ% ∙  ɩɟ, (2.21)ܦ
 

ɝɞɟ ܦɩɟ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.15). 
ɩɪܩ  = ͳ,ͷ% ∙ ʹ͵ͳ,ͳͳͷ = ͵,Ͷ͸͹  
 
Ɍɨɝɞɚ ɫ ɭɱёɬɨɦ ɮɨɪɦɭɥ (2.20) ɢ (2.21), ɪɚɫɯɨɞ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɫɨɫɬɚɜɢɬ 
ɩвܩ  = ɩɟܦ + ɩɪܩ = ʹ͵ͳ,ͳͳͷ + ͵,͵ͺ͸ = ʹ͵Ͷ,ͷͺʹ (2.22) 
 
2.1.6 Ɋɚɫɱɟɬ ɪɚɫɲɢɪɢɬɟɥɟɣ ɧɟɩɪɟɪɵɜɧɨɣ ɩɪɨɞɭɜɤɢ 
 
Ɋɚɫɱёɬɧɚɹ ɫɯɟɦɚ ɪɚɫɲɢɪɢɬɟɥɟɣ ɧɟɩɪɟɪɵɜɧɨɣ ɩɪɨɞɭɜɤɢ ɩɪɟɞɫɬɚɜɥɟɧɚ  

ɧɚ ɪɢɫɭɧɤɟ 2.3. 
 

 
 

Ɋɢɫɭɧɨɤ 2.3 – Ɋɚɫɱёɬɧɚɹ ɫɯɟɦɚ ɪɚɫɲɢɪɢɬɟɥɟɣ ɧɟɩɪɟɪɵɜɧɨɣ ɩɪɨɞɭɜɤɢ 
 

Ɉɩɪɟɞɟɥɢɦ ɪɚɫɯɨɞ ɜɬɨɪɢɱɧɨɝɨ ɩɚɪɚ ɢɡ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɪɚɫɲɢɪɢɬɟɥɹ, ɤɝ/ɫ 
˕˅′ܦ  = ீ˒˓∙ሺ௧̅˒˓−௧′̅˒˓ሻ௥భ , (2.23) 
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ɝɞɟ ܩɩɪ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.29); 𝑡̅˒ ˓ – ɷɧɬɚɥɶɩɢɹ ɩɪɨɞɭɜɨɱɧɨɣ ɜɨɞɵ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɤɚɤ ɷɧɬɚɥɶɩɢɹ 
ɧɚɫɵɳɟɧɧɨɣ ɜɨɞɵ ɩɨ ɞɚɜɥɟɧɢɸ ɜ ɛɚɪɚɛɚɧɟ ɢ ɪɚɜɧɚɹ 1584,076 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  = ଷ,ଷସ଺଻∙ሺଵହ଼ସ,଴଻଺−଺ଽ଻,ଵସଷሻଶ଴଺ହ,଺଴଺ = ͳ,Ͷͺͻ  

 
Ɋɚɫɱɟɬ ɩɪɨɞɭɜɨɱɧɨɣ ɜɨɞɵ ɢɡ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɪɚɫɲɢɪɢɬɟɥɹ, ɤɝ/ɫ 
ɩɪ′ܩ  = ɩɪܩ −  (2.24) ,˕˅′ܦ
 

ɝɞɟ ܩɩɪ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.21); ܦ′˅˕ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.23). 
ɩɪ′ܩ  = ͵,Ͷ͸͹ − ͳ,Ͷͺͻ = ͳ,ͻ͹ͺ  
 
Ɉɩɪɟɞɟɥɢɦ ɪɚɫɯɨɞ ɜɬɨɪɢɱɧɨɝɨ ɩɚɪɚ ɢɡ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɪɚɫɲɢɪɢɬɟɥɹ, ɤɝ/ɫ 
˕˅′′ܦ  = ீ′˒˓∙ሺ௧′̅˒˓−௧′′̅̅̅̅ ˒˓ሻ௥మ , (2.25) 

 
ɝɞɟ ܩ′˒˓ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.23); 𝑡′̅˒˓ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.24); 𝑡′′̅˒˓ – ɷɧɬɚɥɶɩɢɹ ɩɪɨɞɭɜɨɱɧɨɣ ɜɨɞɵ, ɫɥɢɜɚɟɦɨɣ ɢɡ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ 
ɪɚɫɲɢɪɢɬɟɥɹ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɤɚɤ ɷɧɬɚɥɶɩɢɹ ɧɚɫɵɳɟɧɧɨɣ ɜɨɞɵ ɩɨ ɞɚɜɥɟɧɢɸ  
0,092 Ɇɩɚ ɢ ɪɚɜɧɚɹ 403,916 ɤȾɠ/ɤɝ; ݎଶ – ɬɟɩɥɨɬɚ ɩɚɪɨɨɛɪɚɡɨɜɚɧɢɹ ɩɪɢ ɞɚɜɥɟɧɢɢ 0,089 Ɇɉɚ, ɪɚɜɧɚɹ  
2263,601 ɤȾɠ/ɤɝ. 

˕˅′′ܦ  = ଵ,ଽଷଶ∙ሺ଺ଽ଻,ଵସଷ−ସ଴ଷ,ଽଵ଺ሻଶଶ଺ଷ,଺଴ଵ = Ͳ,ʹͷ͸  

 
Ɋɚɫɱёɬ ɩɪɨɞɭɜɨɱɧɨɣ ɜɨɞɵ ɢɡ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɪɚɫɲɢɪɢɬɟɥɹ, ɤɝ/ɫ 
ɩɪ′′ܩ  = ɩɪ′ܩ −  (2.26) ,˕˅′′ܦ

ɝɞɟ ܩ′ɩɪ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.24); ܦ′′˅˕ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.25). 
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ɩɪ′′ܩ = ͳ,ͻ͹ͺ − Ͳ,ʹͷ͸ = ͳ,͹ʹʹ  
 
Ʉɨɥɢɱɟɫɬɜɟ ɯɢɦɢɱɟɫɤɢ ɨɱɢɳɟɧɧɨɣ ɜɨɞɵ, ɩɨɞɚɜɚɟɦɨɣ ɜ ɞɟɚɷɪɚɬɨɪ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ, ɤɝ/ɫ 
хɨвܩ  = ɩɪ′′ܩ + ˕˖ܦ +  ː, (2.27)˔ܦ
 

ɝɞɟ ܩ′′ɩɪ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.26); ܦ˖˕ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.18); ܦ˔ː – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.19); 
хɨвܩ  = ͳ,͹ʹʹ + ʹ,Ͷʹͳ + ͷ,ʹͺ͵ = ͻ,Ͷʹ͸  
  
ɂɡ ɭɪɚɜɧɟɧɢɹ ɩɨɞɨɝɪɟɜɚɬɟɥɹ ɉɏɈȼ ɧɚɣɞɟɦ ɬɟɦɩɟɪɚɬɭɪɭ ɯɢɦɢɱɟɫɤɢ 

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

хீɨв
, (2.28) 

 
ɝɞɟ 𝑡˘ˑ˅ – ɬɟɦɩɟɪɚɬɭɪɚ ɯɢɦɢɱɟɫɤɢ ɨɱɢɳɟɧɧɨɣ ɜɨɞɵ ɧɚ ɜɯɨɞɟ ɜ ɉɏɈȼ, ɪɚɜɧɚɹ  
30 ºɋ; ܩ′′ɩɪ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.26); 𝑡′′˒˓ – ɬɟɦɩɟɪɚɬɭɪɚ ɩɪɨɞɭɜɨɱɧɨɣ ɜɨɞɵ ɧɚ ɜɵɯɨɞɟ ɢɡ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ 
ɪɚɫɲɢɪɢɬɟɥɹ, ɪɚɜɧɚɹ 𝑡௦ሺ𝑡′′̅̅ ̅˒˓ሻ = 96,4 ºɋ; 𝑡˔ˎ – ɬɟɦɩɟɪɚɬɭɪɚ ɩɪɨɞɭɜɨɱɧɨɣ ɜɨɞɵ, ɫɥɢɜɚɟɦɚɹ ɜ ɬɟɯ. Ʉɚɧɚɥɢɡɚɰɢɸ ɩɨɫɥɟ 
ɉɏɈȼ, ɪɚɜɧɚɹ 60 ºɋ. 

 𝑡′˘ˑ˅ = ͵Ͳ + ଵ,଻ଶଶ∙ሺଽ଺,ସ−଺଴ሻଽ,ସହ଼ = ͵͸,͸ͷ  

 
2.1.7 Ɋɚɫɱɟɬ ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ 
 
Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɉȼȾ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.4.  
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ɉȼȾ-1

ɉȼȾ-2

ɉȼȾ-3

D1,ɪ1,h1i

D2,ɪ2,h2i

D3,ɪ3,h3i

tɞ1

tɞ2

tɞ3

tɩɧ

tɩɜɞ-3

tɩɜɞ-2

tɩɜ

 
 

Ɋɢɫɭɧɨɤ 2.4 – ɋɯɟɦɚ ɜɤɥɸɱɟɧɢɹ ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ. 
 
ɍɪɚɜɧɟɧɢɟ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ ɞɥɹ ɉȼȾ-1: 
ଵܦ  ∙ ሺℎଵ𝑖 − 𝑡ௗ̅ଵሻ ∙ Ͳ,ͻͺ = ˅˒ܩ ∙ ሺ𝑡̅˒ ˅ − 𝑡̅˒ ˅ˇଶሻ, (2.29) 
 

ɝɞɟ ℎଵ𝑖 ɢ 𝑡ௗ̅ଵ – ɩɚɪɚɦɟɬɪɵ ɢɡ ɬɚɛɥɢɰɵ 2.1 ɞɥɹ ɨɬɛɨɪɚ №1; ܩ˒˅ – ɪɚɫɯɨɞ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɮɨɪɦɭɥɟ (2.16); 𝑡̅˒ ˅ – ɷɧɬɚɥɶɩɢɹ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɩɟɪɟɞ ɤɨɬɥɨɦ; 𝑡̅˒ ˅ˇଶ – ɷɧɬɚɥɶɩɢɹ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɧɚ ɜɵɯɨɞɟ ɢɡ ɉȼȾ-2. 
ɂɡ ɮɨɪɦɭɥɵ (2.29) ɜɵɪɚɡɢɦ ɢ ɩɨɫɱɢɬɚɟɦ ܦଵ, ɤɝ/ɫ 
ଵܦ  = ீ˒˅∙ሺ௧̅˒˅−௧̅˒˅ˇమሻሺℎభ−௧̅𝑑భሻ∙଴,ଽ଼ = ଶଷସ,ହ଼ଶ∙ሺଵ଴଴ଶ,ଶହ−ଽଶସ,ଵ଺ହሻሺଷଵହ଺,଺ଶଷ−ଵ଴ଶଽ,ହଶସሻ∙଴,ଽ଼ = 8,787 

 
ɍɪɚɜɧɟɧɢɟ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ ɞɥɹ ɉȼȾ-2: 
ଶܦ  ∙ ሺℎଶ𝑖 − 𝑡ௗ̅ଶሻ ∙ Ͳ,ͻͺ + ଵܦ ∙ ሺ𝑡ௗ̅ଵ − 𝑡ௗ̅ଶሻ ∙ Ͳ,ͻͺ = ˅˒ܩ ∙ ሺ𝑡̅˒ ˅ˇଶ − 𝑡̅˒ ˅ˇଷሻ,  (2.30) 
 

ɝɞɟ ܦଵ – ɪɚɫɯɨɞ ɩɚɪɚ ɢɡ ɩɟɪɜɨɝɨ ɧɟɪɟɝɭɥɢɪɭɟɦɨɝɨ ɨɬɛɨɪɚ, ɤɝ/ɫ; ℎଶ𝑖, 𝑡ௗ̅ଶ ɢ 𝑡ௗ̅ଵ – ɩɚɪɚɦɟɬɪɵ ɢɡ ɬɚɛɥɢɰɵ 3 ɞɥɹ ɨɬɛɨɪɚ №1 ɢ 2; ܩ˒˅ – ɪɚɫɯɨɞ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɮɨɪɦɭɥɟ (2.22); 𝑡̅˒ ˅ˇଶ – ɷɧɬɚɥɶɩɢɹ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɧɚ ɜɵɯɨɞɟ ɢɡ ɉȼȾ-2; 𝑡̅˒ ˅ˇଷ – ɷɧɬɚɥɶɩɢɹ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɧɚ ɜɵɯɨɞɟ ɢɡ ɉȼȾ-3. 
ɂɡ ɮɨɪɦɭɥɵ (2.31) ɜɵɪɚɡɢɦ ɢ ɩɨɫɱɢɬɚɟɦ ܦଶ, ɤɝ/ɫ 
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ଶܦ = ீ˒˅∙ሺ௧̅˒˅ˇమ−௧̅˒˅ˇయሻ−ܦͳ∙ሺ௧̅𝑑భ−௧̅𝑑మሻ∙଴,ଽ଼ሺℎమ𝑖−௧̅𝑑మሻ∙଴,ଽ଼   

ଶܦ  = ଶଷସ,ହ଼ଶ∙ሺଽଶସ,ଵ଺ହ−଼ଷ଺,ଷସଷሻ−଼,଻଼଻∙ሺଵ଴଼ଵ,଻଼−ଽ଻଴,ଵଽ଺ሻሺଷଵ଴ଶ,ଶଵଽ−ଽ଻଴,ଵଽ଺ሻ∙଴,ଽ଼ = 9,443 

 
Ɉɩɪɟɞɟɥɢɦ ɷɧɬɚɥɶɩɢɸ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɩɨɫɥɟ ɩɢɬɚɬɟɥɶɧɨɝɨ ɧɚɫɨɫɚ, 

ɤȾɠ/ɤɝ 
 𝑡̅˒ ː = 𝑡̅̌ ˈ˃ + ΔPɩɧ∙ͳͲͲͲ·V

ηɧ
, (2.31) 

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

ΔPɩɧ – ɩɟɪɟɩɚɞ ɞɚɜɥɟɧɢɣ ɩɢɬɚɬɟɥɶɧɨɝɨ ɧɚɫɨɫɚ (ɪɚɡɧɢɰɚ ɦɟɠɭ ɞɚɜɥɟɧɢɟɦ  
ɜ ɞɟɚɷɪɚɬɨɪɟ = 0,7 Ɇɩɚ ɢ ɞɚɜɥɟɧɢɟɦ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ = 15,36 Ɇɉɚ); 

V – ɭɞɟɥɶɧɵɣ ɨɛɴɟɦ ɜɨɞɵ, ɪɚɜɧɵɣ 0,001392 ɦ3/ɤɝ; 
ηɧ – ɄɉȾ ɧɚɫɨɫɚ, ɪɚɜɧɵɣ 77%. 
 𝑡̅˒ ː = ͸ͻ͹,ͳͶ͵ + ሺͳͷ,͵͸-Ͳ,͹ሻ∙ͳͲͲͲ·0,001392଴,଻଻ = ͹ʹ͵,͸͵ͺ  

 
ɍɪɚɜɧɟɧɢɟ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ ɞɥɹ ɉȼȾ-3: 
ଷܦ  ∙ ሺℎଷ𝑖 − 𝑡ௗ̅ଷሻ ∙ Ͳ,ͻͺ + ሺܦͳ + ሻʹܦ ∙ ሺ𝑡ௗ̅ଶ − 𝑡ௗ̅ଷሻ ∙ Ͳ,ͻͺ = ˅˒ܩ ∙ ሺ𝑡̅˒ ˅ˇଷ − 𝑡̅˒ ːሻ,  (2.32) 
 

ɝɞɟ ܦଵ ɢ ܦଶ – ɪɚɫɯɨɞɵ ɩɚɪɚ ɢɡ ɩɟɪɜɨɝɨ ɢ ɜɬɨɪɨɝɨ ɧɟɪɟɝɭɥɢɪɭɟɦɵɯ ɨɬɛɨɪɨɜ, 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɤɝ/ɫ; ℎଷ𝑖, 𝑡ௗ̅ଷ, 𝑡ௗ̅ଶ ɢ 𝑡ௗ̅ଵ – ɩɚɪɚɦɟɬɪɵ ɢɡ ɬɚɛɥɢɰɵ 2.1; ܩ˒˅ – ɪɚɫɯɨɞ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɮɨɪɦɭɥɟ (2.16); 𝑡̅˒ ˅ˇଷ – ɷɧɬɚɥɶɩɢɹ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɧɚ ɜɵɯɨɞɟ ɢɡ ɉȼȾ-3; 𝑡̅˒ ː – ɬɨ ɠɟ, ɱɬɨ ɢɜ ɮɨɪɦɭɥɟ (2.31). 
 

ɂɡ ɮɨɪɦɭɥɵ (2.38) ɜɵɪɚɡɢɦ ɢ ɩɨɫɱɢɬɚɟɦ ܦଷ, ɤɝ/ɫ 
ଷܦ  = ீ˒˅∙ሺ௧̅˒˅ˇయ−௧̅˒ːሻ−ሺ஽భ+஽మሻ∙ሺ௧̅𝑑మ−௧̅𝑑యሻ∗଴,ଽ଼ሺℎయ𝑖−௧̅𝑑యሻ∙଴,ଽ଼   

ଷܦ  = ଶଷସ,ହ଼ଶ∙ሺ଼ଷ଺,ଷସଷ−଻ଶଷ,଺ଷ଼ሻ−ሺ଼,଻଼଻+ଽ,ସସଷሻ∙ሺଽଷଷ,ସହଽ−଼ସଷ,ହ଴ହሻ∙଴,ଽ଼ሺଶଽ଼଺,଴ଵଵ−଼ସଷ,ହ଴ହሻ∙଴,ଽ଼ = ͳͳ,ͺʹ͹  

 
2.1.8 Ɋɚɫɱɟɬ ɞɟɚɷɪɚɬɨɪɚ 
 
ɋɯɟɦɚ ɩɨɬɨɤɨɜ ɜɨɞɵ ɢ ɩɚɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.5. 
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Ⱦ

Dd, h3i

tɞɟɚ

Gɯɨɜ,t ɯɨɜ

G ɨɤ,tɩɧɞ-4

D ɜɬ,h ɜɬ

D1, D2, D3, tɞ3

 
Ɋɢɫɭɧɨɤ 2.5 – ɋɯɟɦɚ ɜɤɥɸɱɟɧɢɹ ɞɟɚɷɪɚɬɨɪɚ 

 
Ɂɚɩɢɲɟɦ ɫɢɫɬɟɦɭ ɭɪɚɜɧɟɧɢɣ ɬɟɩɥɨɜɨɝɨ ɢ ɦɚɬɟɪɢɚɥɶɧɨɝɨ ɛɚɥɚɧɫɨɜ ɞɥɹ 

ɞɟɚɷɪɚɬɨɪɚ 
 {ሺDଵ + Dଶ + Dଷሻ ∗ �̅�݀͵ + D'вɬ ∗ h'вɬ + хɨвܩ ∗ 𝑡′̅  ˘ˑ˅ ɨɤ′ܩ+ ∗ �̅�˒ːˇͶ + Dɞ ∗ hଷ𝑖 = ˅˒ܩ ∗ �̅�ˇˈ˃

Dଵ + Dଶ + Dଷ + D'вɬ + хɨвܩ ɨɤ′ܩ+ + Dɞ = ˅˒ܩ  (2.33) 

 
ɝɞɟ ܦଵ, ܦଶ, Dଷ – ɪɚɫɯɨɞɵ ɩɚɪɚ ɢɡ ɩɟɪɜɨɝɨ, ɜɬɨɪɨɝɨ ɢ ɬɪɟɟɬɶɟɝɨ ɧɟɪɟɝɭɥɢɪɭɟɦɵɯ 
ɨɬɛɨɪɨɜ, ɨɩɪɟɞɟɥɹɟɦɵɯ ɩɨ ɮɨɪɦɭɥɚɦ (2.29), (2.30) ɢ (2.32), ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɤɝ/ɫ; ℎଷ𝑖, 𝑡ௗ̅ଷ, 𝑡ௗ̅ଶ ɢ 𝑡ௗ̅ଵ – ɩɚɪɚɦɟɬɪɵ ɢɡ ɬɚɛɥɢɰɵ 2.1; ܩ˒˅ – ɪɚɫɯɨɞ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɮɨɪɦɭɥɟ (2.30); 𝑡̅˒ ːˇସ – ɷɧɬɚɥɶɩɢɹ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɧɚ ɜɵɯɨɞɟ ɢɡ ɉɇȾ-4; 𝑡̅̌ ˈ˃ – ɷɧɬɚɥɶɩɢɹ ɜɨɞɵ ɧɚ ɜɵɯɨɞɟ ɢɡ ɞɟɚɷɪɚɬɨɪɚ; 

D'вɬ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.31); 
h'вɬ – ɷɧɬɚɥɶɩɢɹ ɧɚɫɵɳɟɧɧɨɝɨ ɩɚɪɚ ɩɪɢ ɞɚɜɥɟɧɢɢ 0,7 Ɇɉɚ ɧɚ ɜɵɯɨɞɟ ɢɡ 

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

ɨɛɟɫɩɟɱɟɧɢɹ Mathcade Prime ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ ɪɟɡɭɥɶɬɚɬɵ ɪɟɲɟɧɢɹ 
ɫɢɫɬɟɦɵ ɭɪɚɜɧɟɧɢɣ: 

 
Dɞ = 2,845 ɤɝ/ɫ 
 ɨɤ = 190,791 ɤɝ/ɫ′ܩ 
 
2.1.9 Ɋɚɫɱɟɬ ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ 
 
ɋɯɟɦɚ ɉɇȾ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.6. 
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ɉɇȾ-1ɉɇȾ-2ɉɇȾ-3ɉɇȾ-4

tɞ4

tɞ5

tɞ6 tɞ7

D4,ɪ4,h4i D5,ɪ5,h5i D6,ɪ6,h6i
D7,ɪ7,h7i

Dɤ, tɤɧ

G ɨɤ,tɩɧɞ-4

tɩɧɞ-3 tɩɧɞ-2 tɩɧɞ-1tɫɦ-3 G  ɨɤ,tɫɦ-2 G   ɨɤ,tɫɦ-1

ɋɆ-1ɋɆ-2ɋɆ-3

D  ɜɬ,h  ɜɬ

Dɜɫ Dɧɫ  
Ɋɢɫɭɧɨɤ 2.6 – 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 

 

{  
   
   
ସܦ   ∗ ሺℎସ𝑖 − 𝑡ௗ̅ସሻ ∗ Ͳ,ͻͺ = ɨɤ′ܩ ∗ ሺ𝑡̅˒ ːˇସ − 𝑡̝̅ ˏଷሻܩ′ɨɤ = ɨɤ′′ܩ + ହܦ + ɨɤ′ܩସܦ ∗ 𝑡̝̅ ˏଷ = ɨɤ′′ܩ ∗ 𝑡̅˒ ːˇଷ + ሺܦହ + ସሻܦ ∗ 𝑡ௗ̅ହܦହ ∗ ሺℎହ𝑖 − 𝑡ௗ̅ହሻ ∗ Ͳ,ͻͺ + ସܦ ∗ ሺ𝑡ௗ̅ସ − 𝑡ௗ̅ହሻ ∗ Ͳ,ͻͺ = ɨɤ′′ܩ ∗ ሺ𝑡̅˒ ːˇଷ − 𝑡̝̅ ˏଶሻܩ′′ɨɤ = ɨɤ′′′ܩ + ଺ܦ + ɨɤ′′ܩ˔˅ܦ ∗ 𝑡̝̅ ˏଶ = ɨɤ′′′ܩ ∗ 𝑡̅˒ ːˇଶ + ሺܦ଺ + ሻ˔˅ܦ ∗ 𝑡ௗ̅଺ܦ଺ ∗ ሺℎ଺𝑖 − 𝑡ௗ̅଺ሻ ∗ Ͳ,ͻͺ = ɨɤ′′′ܩ ∗ (𝑡̅˒ ːˇଶ − 𝑡̝̅ ˏଵ)ܩ′′′ɨɤ = ˍܦ + ଻ܦ + ˔ːܦ + ɨɤ′′′ܩ˕˅′′ܦ ∗ 𝑡̝̅ ˏଵ = ˍܦ ∗ 𝑡̅˒ ːˇଵ + ሺܦ଻ + ˔ːܦ + ሻ˕˅′′ܦ ∗ 𝑡ௗ̅଻ܦ଻ ∗ ሺℎ଻𝑖 − 𝑡ௗ̅଻ሻ ∗ Ͳ,ͻͺ + ˕˅′′ܦ ∗ ሺℎ′′˅˕ − 𝑡ௗ̅଻ሻ ∗ Ͳ,ͻͺ = ˍܦ ∗ (𝑡̱̅ ː − 𝑡̅˒ ːˇଵ)

   

 

   (2.34) 

ɝɞɟ ܦସ, ܦହ, D଺, D଻ – ɪɚɫɯɨɞɵ ɩɚɪɚ ɢɡ ɧɟɪɟɝɭɥɢɪɭɟɦɵɯ ɨɬɛɨɪɨɜ, ɤɝ/ɫ; ℎସ𝑖, 𝑡ௗ̅ସ, ℎହ𝑖, 𝑡ௗ̅ହ, ℎ଺𝑖, 𝑡ௗ̅଺, ℎ଻𝑖, 𝑡ௗ̅଻– ɩɚɪɚɦɟɬɪɵ ɢɡ ɬɚɛɥɢɰɵ 2.1; ܩ˒˅ – ɪɚɫɯɨɞ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɮɨɪɦɭɥɟ (2.22); 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''вɬ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.18); ℎ′′˅˕ – ɷɧɬɚɥɶɩɢɹ ɧɚɫɵɳɟɧɧɨɝɨ ɩɚɪɚ ɩɪɢ ɞɚɜɥɟɧɢɢ 0,092 Ɇɉɚ ɧɚ ɜɵɯɨɞɟ  
ɢɡ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɪɚɫɲɢɪɢɬɟɥɹ; ܩ′ɨɤ – ɪɚɫɯɨɞ ɨɫɧɨɜɧɨɝɨ ɤɨɧɞɟɧɫɚɬɚ, ɩɨɫɬɭɩɚɸɳɟɝɨ ɜ ɞɟɚɷɪɚɬɨɪ, ɤɝ/ɫ; 



39 
 

 ,ɨɤ – ɪɚɫɯɨɞ ɨɫɧɨɜɧɨɝɨ ɤɨɧɞɟɧɫɚɬɚ ɧɚ ɜɵɯɨɞɟ ɢɡ ɬɨɱɤɢ ɫɦɟɲɟɧɢɹ ɋɆ-2′′ܩ
ɤɝ/ɫ; ܩ′′′ɨɤ – ɪɚɫɯɨɞ ɨɫɧɨɜɧɨɝɨ ɤɨɧɞɟɧɫɚɬɚ ɧɚ ɜɵɯɨɞɟ ɢɡ ɬɨɱɤɢ ɫɦɟɲɟɧɢɹ ɋɆ-1, 
ɤɝ/ɫ. 

ɉɪɢ ɩɨɦɨɳɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ Mathcade Prime 3.1 ɛɵɥɢ 
ɩɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ ɪɟɡɭɥɶɬɚɬɵ ɪɟɲɟɧɢɹ ɫɢɫɬɟɦɵ ɭɪɚɜɧɟɧɢɣ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ  
ɜ ɬɚɛɥɢɰɟ 2.2 

 
Ɍɚɛɥɢɰɚ 2.2 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ 

ɉɚɪɚɦɟɬɪ, ɨɛɨɡɧɚɱɟɧɢɟ, ɟɞ. ɢɡɦɟɪɟɧɢɹ Ɂɧɚɱɟɧɢɟ 

Ɋɚɫɯɨɞ ɝɪɟɸɳɟɝɨ ɩɚɪɚ ɧɚ ɉɇȾ-4, ܦସ, ɤɝ/ɫ 10,132 

Ɋɚɫɯɨɞ ɝɪɟɸɳɟɝɨ ɩɚɪɚ ɧɚ ɉɇȾ-3, ܦହ, ɤɝ/ɫ 4,817 

Ɋɚɫɯɨɞ ɝɪɟɸɳɟɝɨ ɩɚɪɚ ɧɚ ɉɇȾ-2, ܦ଺, ɤɝ/ɫ 3,465 

Ɋɚɫɯɨɞ ɝɪɟɸɳɟɝɨ ɩɚɪɚ ɧɚ ɉɇȾ-1, ܦ଻, ɤɝ/ɫ 1,136 

Ɋɚɫɯɨɞ ɨɫɧɨɜɧɨɝɨ ɤɨɧɞɟɧɫɚɬɚ ɧɚ ɜɯɨɞɟ ɜ 
ɉɇȾ-1, ܦˍ, ɤɝ/ɫ 

12,307 

Ɋɚɫɯɨɞ ɨɫɧɨɜɧɨɝɨ ɤɨɧɞɟɧɫɚɬɚ ɧɚ ɜɵɯɨɞɟ ɢɡ 
ɬɨɱɤɢ ɫɦɟɲɟɧɢɹ ɋɆ-1, ܩ′′′ˑˍ, ɤɝ/ɫ 

94,067 

ɗɧɬɚɥɶɩɢɹ ɨɫɧɨɜɧɨɝɨ ɤɨɧɞɟɧɫɚɬɚ ɧɚ ɜɵɯɨɞɟ 
ɢɡ ɬɨɱɤɢ ɫɦɟɲɟɧɢɹ ɋɆ-1, 𝑡̝̅ ˏଵ, ɤȾɠ/ɤɝ 

389,852 

Ɋɚɫɯɨɞ ɨɫɧɨɜɧɨɝɨ ɤɨɧɞɟɧɫɚɬɚ ɧɚ ɜɵɯɨɞɟ ɢɡ 
ɬɨɱɤɢ ɫɦɟɲɟɧɢɹ ɋɆ-2, ܩ′′ˑˍ, ɤɝ/ɫ 

175,909 

ɗɧɬɚɥɶɩɢɹ ɨɫɧɨɜɧɨɝɨ ɤɨɧɞɟɧɫɚɬɚ ɧɚ ɜɵɯɨɞɟ 
ɢɡ ɬɨɱɤɢ ɫɦɟɲɟɧɢɹ ɋɆ-2, 𝑡̝̅ ˏଶ, ɤȾɠ/ɤɝ 

474,136 

ɗɧɬɚɥɶɩɢɹ ɨɫɧɨɜɧɨɝɨ ɤɨɧɞɟɧɫɚɬɚ ɧɚ ɜɵɯɨɞɟ 
ɢɡ ɬɨɱɤɢ ɫɦɟɲɟɧɢɹ ɋɆ-3, 𝑡̝̅ ˏଷ, ɤȾɠ/ɤɝ 

539,244 

 
ɉɪɨɜɟɪɤɚ ɩɨ ɦɨɳɧɨɫɬɢ: 
 𝛿 = |ௐ−ௐ˓ௐ | ⋅ ͳͲͲ% ≤ ʹ%, (2.35) 

 
ɝɞɟ W – ɡɚɞɚɧɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɦɨɳɧɨɫɬɶ, ɪɚɜɧɚɹ 185 Ɇȼɬ; ܹ˓  – ɪɚɫɱёɬɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɦɨɳɧɨɫɬɶ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɜɵɪɚɠɟɧɢɸ  

 ܹ˓ = ሺ∑ Diˑ ˕˄ ∙ Hiˑ ˕˄ni=ଵ ሻ ∙ ηэˏ, (2.36) 
 

ɝɞɟ – Diˑ ˕˄ – ɪɚɫɯɨɞ ɩɚɪɚ ɱɟɪɟɡ i-ɵɣ ɨɬɫɟɤ ɬɭɪɛɢɧɵ, ɤɝ/ɫ; Hiˑ ˕˄ – ɬɟɩɥɨɩɟɪɟɞ ɜ i-ɨɦ ɨɬɫɟɤɟ ɬɭɪɛɢɧɵ, ɤȾɠ/ɤɝ; ηэˏ – ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɢɣ ɄɉȾ ɬɭɪɛɢɧɵ, ɪɚɜɧɵɣ 98%. 
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 ܹ˓ = 185,595 Ɇȼɬ 
 

ȼ ɬɚɤɨɦ ɫɥɭɱɚɟ ɩɨɝɪɟɲɧɨɫɬɶ ɪɚɫɱёɬɚ ɫɨɫɬɚɜɥɹɟɬ 
 𝛿 = |ଵ଼ହ−ଵ଼ହ,ସଶଵଵ଼ହ | ⋅ ͳͲͲ% = Ͳ,ʹʹ͹ %  

 
ɉɨɝɪɟɲɧɨɫɬɶ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɸ (2.35). 
 
2.1.10 Ɋɚɫɱɟɬ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ 
 
Ɍɟɩɥɨɜɚɹ ɧɚɝɪɭɡɤɚ ɤɨɬɥɚ, Ɇȼɬ 
 
Qɤɚ = D0 ∙ (h0 − 𝑡̅˒ ˅)+ ɩɪܩ ∙ (𝑡̅˒ ˓ − 𝑡̅˒ ˅) (2.37) 
 

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 = ʹʹͲ,ͳͳ  ∙ሺ͵Ͷͺ͸,ͷͲ͹ − ͳͲͲʹ,ʹͷ)+ ͵,Ͷ͸͹ ⋅ ሺͳͷͺͶ,Ͳ͹͸ − ͳͲͲʹ,ʹͷሻ = ͷͶͺ,ͺʹ͸  

  
Ɋɚɫɯɨɞ ɭɫɥɨɜɧɨɝɨ ɬɨɩɥɢɜɚ, ɤɝ/ɫ 
 Bɭɫɥ = QɤɚQɧ

ɪ∗ηɤɚ
, (2.38) 

 
ɝɞɟ  Qɧ

ɪ  - ɧɢɡɲɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɭɫɥɨɜɧɨɝɨ ɬɨɩɥɢɜɚ, ɪɚɜɧɚɹ 29300 ɤȾɠ/ɤɝ; 
Qɤɚ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.37); 
ηɤɚ – ɄɉȾ ɤɨɬɥɨɚɝɪɟɝɚɬɚ, ɪɚɜɧɵɣ 0,92. 
 Bɭɫɥ = ͷͶͺ,ͺʹ͸∙ͳͲͲͲଶଽଷ଴଴∗଴,ଽଶ = ʹͲ,ʹͻͶ  

 
Ɋɚɫɯɨɞ ɧɚɬɭɪɚɥɶɧɨɝɨ ɬɨɩɥɢɜɚ, ɤɝ/ɫ 
 Bɧаɬɭɪ = QɤɚQɧ_ɧɚɬɭɪ

ɪ ∗ηɤɚ
, (2.39) 

 
ɝɞɟ  Qɧ_ɧɚɬɭɪ

ɪ  - ɧɢɡɲɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɧɚɬɭɪɚɥɶɧɨɝɨ ɬɨɩɥɢɜɚ, ɪɚɜɧɚɹ  
16241,68 ɤȾɠ/ɤɝ; 

Qɤɚ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.37); 
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ηɤɚ – ɄɉȾ ɤɨɬɥɨɚɝɪɟɝɚɬɚ, ɪɚɜɧɵɣ 0,92. 
 Bɧаɬɭɪ = ͷͶͺ,ͺʹ͸∙ͳͲͲͲଵ଺ଶସଵ,଺଼∗଴,ଽଶ = ͵͸,͸Ͳ͵  

 
Ɉɩɪɟɞɟɥɢɦ ɤɨɷɮɮɢɰɢɟɧɬɵ ɰɟɧɧɨɫɬɢ ɬɟɩɥɚ ɞɥɹ ɨɬɨɩɢɬɟɥɶɧɵɯ ɨɬɛɨɪɨɜ ɩɨ 

ɮɨɪɦɭɥɟ 
 

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

hɨ−hɤi ቁ, (2.40) 

 
ɝɞɟ hɨɬɛ – ɷɧɬɚɥɶɩɢɹ ɩɚɪɚ ɜ ɬɟɩɥɨɮɢɤɚɰɢɨɧɧɨɦ ɨɬɛɨɪɟ ɢɡ ɬɚɛɥɢɰɵ 2.1, ɤȾɠ/ɤɝ; 

hɨ – ɷɧɬɚɥɶɩɢɹ ɨɫɬɪɨɝɨ ɩɚɪɚ, ɪɚɜɧɚɹ 3486,507 ɤȾɠ/ɤɝ; 
hɤi – ɷɧɬɚɥɶɩɢɹ ɩɚɪɚ, ɩɨɫɬɭɩɚɸɳɟɝɨ ɜ ɤɨɧɞɟɧɫɚɬɨɪ, ɪɚɜɧɚɹ 2120,17 ɤȾɠ/ɤɝ; 
Ʉ – ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɪɢ ɞɚɜɥɟɧɢɢ ɨɫɬɪɨɝɨ ɩɚɪɚ 130 ɤɝɫ/ɫɦ2 

ɪɚɜɧɵɦ 0,4. 
Ⱦɥɹ ɜɟɪɯɧɟɝɨ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɨɬɛɨɪɚ 
 

ξɜɫ = ʹ͸Ͳ͹,ͺʹͶ−ʹͳʹͲ,ͳ͹͵Ͷͺ͸,ͷͲ͹-ʹͳʹͲ,ͳ͹ · ቀ1 + 0,4 ∙ ͵Ͷͺ͸,ͷͲ͹-ʹ͸Ͳ͹,ͺʹͶ͵Ͷͺ͸,ͷͲ͹-ʹͳʹͲ,ͳ͹ ቁ = Ͳ,ͷͳ͹  

 
Ⱦɥɹ ɧɢɠɧɟɝɨ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɨɬɛɨɪɚ 
 

ξɧɫ = ʹͷͲͻ,ͲͲͶ−ʹͳʹͲ,ͺ͹Ͷ͵Ͷͺ͸,ͷͲ͹-ʹͳʹͲ,ͺ͹Ͷ · ቀ1 + 0,4 ∙ ͵Ͷͺ͸,ͷͲ͹-ʹͷͲͻ,ͲͲͶ͵Ͷͺ͸,ͷͲ͹-ʹͳʹͲ,ͺ͹ ቁ = Ͳ,Ͷͷ͵  

 
Ɉɩɪɟɞɟɥɢɦ ɪɚɫɯɨɞ ɬɟɩɥɚ ɧɚ ɬɭɪɛɢɧɭ, Ɇȼɬ 
 
Qɬɭ = D0 ∙ (h0 − 𝑡̅˒ ˅) (2.41) 

 
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 = ʹʹͲ,ͳͳ ∙ ሺ͵Ͷͺ͸,ͷͲ͹ − ͳͲͲʹ,ʹͷ) = ͷͶ͸,ͺͲͻ  

 
Ɉɩɪɟɞɟɥɢɦ ɭɜɟɥɢɱɟɧɢɟ ɪɚɫɯɨɞɚ ɬɟɩɥɚ ɡɚ ɫɱёɬ ɬɟɩɥɨɮɢɤɚɰɢɨɧɧɵɯ ɨɬɛɨɪɨɜ, 

Ɇȼɬ 
 ∆Qɨɬɛ = Qɜɫ ∙ (ͳ − ξɜɫ) + Qɧɫ ∙ (ͳ − ξɧɫ), (2.42) 
 

ɝɞɟ Qɜɫ ɢ Qɧɫ– ɬɟɩɥɨɜɵɟ ɧɚɝɪɭɡɤɢ ɫɟɬɟɜɵɯ ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ, ɨɩɪɟɞɟɥɹɟɦɵɯ ɩɨ 
ɮɨɪɦɭɥɚɦ (2.9) ɢ (2.10) ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, Ɇȼɬ; 

ξɜɫ ɢ ξɧɫ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.40) ɞɥɹ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ 
ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɨɬɛɨɪɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
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 ∆Qɨɬɛ = ͳ͸ʹ,ͺʹ ∙ ሺͳ − Ͳ,ͷͳͺሻ + ͳ͸ʹ,ͺʹ ∙ ሺͳ − Ͳ,͵ͺ͵ሻ =194,404  
 
Ɋɚɫɯɨɞ ɬɟɩɥɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, Ɇȼɬ 
 
Qɬɭ

ɷ = Qɬɭ − Qɨɬ, (2.43) 

 
ɝɞɟ Qɬɭ– ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.41); 

Qɨɬ – ɡɚɞɚɧɧɚɹ ɨɬɨɩɢɬɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɨɬɛɨɪɨɜ ɬɭɪɛɢɧɵ, ɪɚɜɧɚ 280 Ƚɤɚɥ/ɱ 
ɢɥɢ 325,64 Ɇɜɬ. 

 
Qɬɭ

ɷ = ͷͶ͸,ͺͲͻ − ͵ʹͷ,͸Ͷ = ʹʹͳ,ͳ͸ͻ  

 
Ɋɚɫɯɨɞ ɬɟɩɥɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ, Ɇȼɬ 
 
Qɬɭ

ɫɧ = ͳ% ∙ Qɬɭ, (2.44) 

 
ɝɞɟ Qɬɭ– ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.41). 

 
Qɬɭ

ɫɧ = ͳ% ∙ ͷͶ͸,ͺͲͻ=ͷ,Ͷ͸ͺ  

 
ɋ ɭɱёɬɨɦ ɜɟɥɢɱɢɧ, ɨɩɪɟɞɟɥɹɟɦɵɯ ɩɨ ɮɨɪɦɭɥɚɦ (2.42) – (2.44) ɨɩɪɟɞɟɥɢɦ 

ɤɨɷɮɮɢɰɢɟɧɬ ɨɬɧɟɫɟɧɢɹ ɡɚɬɪɚɬ ɬɨɩɥɢɜɚ ɷɧɟɪɝɟɬɢɱɟɫɤɢɦɢ ɤɨɬɥɚɦɢ ɧɚ 
ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

 

Kɷ = Qɬɭ
ɷ +∆Qɨɬɛ+Qɬɭ

ɫɧ

Qɬɭ
ɷ +∆Qɨɬɛ+Qɬɭ

ɫɧ+Qɨɬ
= ଶଶଵ,ଵ଺ଽ+ଵଽସ,ସ଴ସ+ହ,ସ଺଼ଶଶଵ,ଵ଺ଽ+ଵଽସ,ସ଴ସ+ହ,ସ଺଼+ଷଶହ,଺ସ = Ͳ,ͷ͸Ͷ  (2.45) 

 
Ɋɚɫɯɨɞ ɭɫɥɨɜɧɨɝɨ ɬɨɩɥɢɜɚ ɧɚ ɜɵɪɚɛɨɬɤɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɤɝ/ɫ 
 

Bɷ = Bɭɫɥ ∙ Kɷ
∙ Wɨɬɩ

W−Wɷ
ɫɧ, (2.46) 

 
ɝɞɟ Bɭɫɥ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.38); 

Kɷ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.45); 
W – ɡɚɞɚɧɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɧɚɝɪɭɡɤɚ ɬɭɪɛɢɧɵ, 185 Ɇȼɬ; 
Wɷ

ɫɧ – ɪɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ, ɪɚɜɧɵɣ 4% ɨɬ 
ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɧɚɝɪɭɡɤɢ ɬɭɪɛɢɧɵ, Ɇȼɬ; 

Wɨɬɩ – ɩɨɥɟɡɧɵɣ ɨɬɩɭɫɤ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɪɚɜɧɵɣ 90% ɨɬ W, Ɇȼɬ. 
 

Bɷ = ʹͲ,ʹͻͶ ∙ Ͳ,ͷ͵͸ ∙ ͳ͸͸,ͷ
185−͹,Ͷ = ͳͲ,͹ʹͺ  
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Ɋɚɫɯɨɞ ɭɫɥɨɜɧɨɝɨ ɬɨɩɥɢɜɚ ɧɚ ɜɵɪɚɛɨɬɤɭ ɬɟɩɥɚ, ɤɝ/ɫ: 
 
Bɬ = Bɭɫɥ − Bɷ,  (2.47) 
 

ɝɞɟ Bɭɫɥ ɢ Bɷ– ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.46); 
 

Bɬ = ʹͲ,ʹͻͶ − ͳͲ,͹ʹͺ=ͻ,ͷ͸͸  
 
ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɭɫɥɨɜɧɨɝɨ ɬɨɩɥɢɜɚ ɧɚ ɜɵɪɚɛɨɬɤɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, 

ɤɝ/ɤȼɬ∙ɱ: 
 

bɷ = Bɷ
Wɨɬɩ

·3600, (2.48) 

 
ɝɞɟ Bɷ ɢ Wɨɬɩ– ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.46). 
 

bɷ = ͳͲ,͹ʹͺͳ͸͸,ͷ∙ͳͲͲͲ ·3600 = Ͳ,ʹ͵ʹ  

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

bɬ = Bɬ
Qɨɬ·଴,ଽ଼ · ͳͲͲͲ, (2.49) 

 
ɝɞɟ Bɬ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.47); 

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

bɬ = ͻ,ͷ͸͸͵ʹͷ,͸Ͷ·଴,ଽ଼ · ͳͲͲͲ = ʹͻ,ͻ͹ͷ  

 
2.2 Ɋɚɫɱɟɬ ɬɟɩɥɨɜɨɣ ɫɯɟɦɵ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ȼȼɌɈ 
2.2.1 Ɋɚɫɱɟɬ ɭɬɢɥɢɡɢɪɭɟɦɨɝɨ ɬɟɩɥɚ 

 
ɇɚ ɤɨɬɥɟ ɬɢɩɚ ȿ-810-13,8-560ȻɌ ɭɫɬɚɧɨɜɥɟɧ ɬɪɭɛɱɚɬɵɣ 

ɜɨɡɞɭɯɨɩɨɞɨɝɪɟɜɚɬɟɥɶ (Ɍȼɉ), ɱɟɬɵɪɟɯɯɨɞɨɜɨɣ , ɜɵɩɨɥɧɟɧɧɵɣ ɜ ɜɢɞɟ 
ɜɟɪɬɢɤɚɥɶɧɵɯ ɬɪɭɛɧɵɯ ɫɟɤɰɢɣ (ɤɭɛɨɜ). Ɍɟɦɩɟɪɚɬɭɪɚ ɝɨɪɹɱɟɝɨ ɜɨɡɞɭɯɚ –  
279 ºɋ. Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɧɚ ɜɯɨɞɟ ɜ Ɍȼɉ – 50 ºɋ. Ɍɟɦɩɟɪɚɬɭɪɚ ɭɯɨɞɹɳɢɯ 
ɝɚɡɨɜ – 145 ºɋ. 

Ⱦɥɹ ɜɧɟɞɪɟɧɢɹ ȼȼɌɈ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɦɨɞɟɪɧɢɡɚɰɢɹ ɜɨɡɞɭɯɨɩɨɞɨɝɪɟɜɚɬɟɥɹ 
– ɭɜɟɥɢɱɟɧɢɟ ɟɝɨ ɩɥɨɳɚɞɢ ɢ ɪɚɫɯɨɞɚ ɩɨɞɨɝɪɟɜɚɟɦɨɝɨ ɜɨɡɞɭɯɚ ɫ ɫɨɯɪɚɧɟɧɢɟɦ 
ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ. ɇɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɭɯɨɞɹɳɢɯ ɝɚɡɨɜ ɫɨɫɬɚɜɢɬ 110 ºɋ. 

Ɉɩɪɟɞɟɥɢɦ ɬɟɩɥɨɜɨɫɩɪɢɹɬɢɟ ȼɁɉ ɞɨ ɦɨɞɟɪɧɢɡɚɰɢɢ, ɤȾɠ/ɤɝ 
 ܳ˅ˊ˒ˋ˔˘ = ቀߚ′′˅ˊ˒ଵ + ∆𝛼˅ˊ˒ଶ ቁ ∙ ሺܪ′′˅ˊ˒ଵ − ˅଴˘ܪ ሻ  (2.50) 
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ɝɞɟ  ߚ′′˅ˊ˒ଵ– ɨɬɧɨɲɟɧɢɟ ɤɨɥɢɱɟɫɬɜɨ ɜɨɡɞɭɯɚ ɤ ɬɟɨɪɟɬɢɱɟɫɤɢ ɧɟɨɛɯɨɞɢɦɨɦɭ; ∆ߙ˅ˊ˒– ɩɪɢɫɨɫ ɯɨɥɨɞɧɨɝɨ ɜɨɡɞɭɯɚ ɜ ɬɨɩɨɱɧɨɣ ɤɚɦɟɪɟ, ∆ߙ˅ˊ˒ = Ͳ,Ͳ͵; ܪ′′˅ˊ˒ଵ – ɷɧɬɚɥɶɩɢɹ ɝɨɪɹɱɟɝɨ ɜɨɡɞɭɯɚ, ɤȾɠ/ɤɝ;   ܪ˘଴˅  – ɷɧɬɚɥɶɩɢɹ ɯɨɥɨɞɧɨɝɨ ɜɨɡɞɭɯɚ, ɤȾɠ/ɤɝ. 

 ܳ˅ˊ˒ˋ˔˘ = ቀͳ,Ͳ͵ͷ + ଴.଴ଷଶ ቁ ∙ ሺͳͷͶ͹,͹ͳͻ − ʹ͹ʹ,͸Ͳͷʹሻ = ͳ͵͵ͺ,ͺ͸ͻ  

 
ɗɧɬɚɥɶɩɢɹ ɝɚɡɨɜ ɧɚ ɜɯɨɞɟ ɜ ɜɨɡɞɭɯɨɩɨɞɨɝɪɟɜɚɬɟɥɶ ɤȾɠ/ɤɝ: 
˒ˊ˅′ܪ  = ˒ˊ˅′′ܪ + ொ˅ˊ˒ˋ˔˘𝜑 − ˒ˊ˅ߙ∆ ∙ ଴˔˓˒ܪ  (2.51) 

 
ɝɞɟ ܪ′′˅ˊ˒ଵ – ɷɧɬɚɥɶɩɢɹ ɝɚɡɨɜ ɧɚ ɜɵɯɨɞɟ ɢɡ ȼɁɉ, ܪ′′˅ˊ˒ଵ = ͳʹͷ͹,ͶͲ͹ , ɤȾɠ/ɤɝ;  ܳ˅ˊ˒ˋ˔˘ – ɬɟɩɥɨɜɨɫɩɪɢɹɬɢɟ ȼɁɉ, ɤȾɠ/ɤɝ; ∆ߙ˅ˊ˒ – ɩɪɢɫɨɫ ɜɨɡɞɭɯɚ ɜ ɜɨɡɞɭɯɨɩɨɞɨɝɪɟɜɚɬɟɥɟ; ܪ˒˓˔଴ = ͻͲ͹,͵͸Ͷ͸ – ɤɨɥɢɱɟɫɬɜɨ ɬɟɩɥɚ, ɜɧɨɫɢɦɨɝɨ ɩɪɢɫɚɫɵɜɚɟɦɵɦ 
ɜɨɡɞɭɯɨɦ, ɤȾɠ/ɤɝ. 

˒ˊ˅′ܪ  = ͳʹͷ͹,ͶͲ͹ + ଵଷଷ଼,଼଺ଽ଴,ଽଽ଼ − Ͳ,Ͳ͵ ∙ ͻͲ͹,͵͸Ͷ͸ = ʹͷ͹ʹ,ͳͳ͹  

 
Ɂɧɚɹ ɷɧɬɚɥɶɩɢɸ ɝɚɡɨɜ ɧɚ ɜɯɨɞɟ ɜ ȼɁɉ ɢ ɧɨɜɭɸ ɷɧɬɚɥɶɩɢɸ ɭɯɨɞɹɳɢɯ ɝɚɡɨɜ 

ɩɪɢ 110 ºɋ ɨɩɪɟɞɟɥɢɦ ɬɟɩɥɨɜɨɫɩɪɢɹɬɢɟ ɦɨɞɟɪɧɢɡɢɪɨɜɚɧɧɨɝɨ ȼɁɉ ɩɨ ɮɨɪɦɭɥɟ, 
ɤȾɠ/ɤɝ 
 ܳ˅ˊ˒ːˑ˅ = ሺܪ′˅ˊ˒ − ˘˖′ܪ + ˒ˊ˅ߙ∆ ∙ ଴˔˓˒ܪ ሻ ∙ 𝜑, (2.52) 

 
ɝɞɟ ܪ ,˒ˊ˅ߙ∆ ,˒ˊ˅′ܪ˒˓˔଴  ɢ 𝜑 – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.51); ܪ′˖˘ = ͻͶͺ,ͻ͸͸ͻ – ɷɧɬɚɥɶɩɢɹ ɭɯɨɞɹɳɢɯ ɝɚɡɨɜ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 110 ºɋ, 
ɤȾɠ/ɤɝ. 

 ܳ˅ˊ˒ːˑ˅ = ሺʹͷ͹ʹ,ͳͳ͹ − ͻͶͻ,ͻ͸͸ͻ + Ͳ,Ͳ͵ ∙ ͻͲ͹,͵͸Ͷ͸ሻ ∙ Ͳ,ͻͻͺ = ͳ͸Ͷ͸,͸Ͳ͸  

 
Ⱦɨɩɨɥɧɢɬɟɥɶɧɨɟ ɬɟɩɥɨɜɨɫɩɪɢɹɬɢɟ, ɜɨɡɧɢɤɲɟɟ ɩɪɢ ɦɨɞɟɪɧɢɡɚɰɢɢ ȼɁɉ, 

ɫɨɫɬɚɜɢɬ, ɤȾɠ/ɤɝ 
 ∆ܳ˅ˊ˒ = ܳ˅ˊ˒ːˑ˅ − ܳ˅ˊ˒ˋ˔˘, (2.53) 
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ɝɞɟ ܳ˅ˊ˒ːˑ˅ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.52); ܳ˅ˊ˒ˋ˔˘ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.50). 
 ∆ܳ˅ˊ˒ = ͳ͸Ͷ͸,͸Ͳ͸ − ͳ͵͵ͺ,ͺ͸ͻ = ͵Ͳ͹,͹͵͸  
 
Ɋɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ, ɤɝ/ɫ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

˓ܤ  = Ͳ,Ͳͳ ∙ ܤ ∙ ሺͳͲͲ −  ସሻ, (2.54)ݍ
 

ɝɞɟ ܤ = ͵ͷ,ͳͷͳ – ɪɚɫɯɨɞ ɧɚɬɭɪɚɥɶɧɨɝɨ ɬɨɩɥɢɜɚ, ɤɝ/ɫ; ݍସ = ͳ – ɩɨɬɟɪɢ ɫ ɦɟɯɚɧɢɱɟɫɤɢɦ ɧɟɞɨɠɨɝɨɦ, %. 
˓ܤ  = Ͳ,Ͳͳ ∙ ͵ͷ,ͳͷͳ ∙ ሺͳͲͲ − ͳሻ = ͵Ͷ,͹ͻͻ  
 
ɉɨɥɟɡɧɨ ɭɬɢɥɢɡɢɪɭɟɦɚɹ ɦɨɳɧɨɫɬɶ, Ɇȼɬ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 ∆ܳ˖˕ = ˓ܤ ∙ ∆ܳ˅ˊ˒, (2.55) 
 

ɝɞɟ ∆ܳ˅ˊ˒ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.53). 
 ∆ܳ˖˕ = ͵Ͷ,͹ͻͻ ∙ ͵Ͳ͹,͹͵͸ = ͳͲ,͹Ͳͻ  
 
2.2.2 Ɋɚɫɱɟɬ ɫɟɬɟɜɨɣ ɭɫɬɚɧɨɜɤɢ 

 

Ɋɚɫɱёɬɧɚɹ ɫɯɟɦɚ ɩɨɞɨɝɪɟɜɚ ɫɟɬɟɜɨɣ ɜɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.7. 
 

ɋɇɉɋȽ-2 ɉɋȽ-1

tɨɫtɧɫtɜɫ

tɞ6 tɞ7

Dɜɫ Dɧɫ

ȼȼɌɈ
tɨɫtɜɫ

 

Ɋɢɫɭɧɨɤ 2.7 – ɋɯɟɦɚ ɩɨɞɨɝɪɟɜɚ ɫɟɬɟɜɨɣ ɜɨɞɵ 
 
ɉɨɥɧɵɣ ɪɚɫɯɨɞ ɫɟɬɟɜɨɣ ɜɨɞɵ, ɧɚɝɪɟɜɚɟɦɨɣ ɜ ɫɟɬɟɜɵɯ ɩɨɞɨɝɪɟɜɚɬɟɥɹɯ 

ɬɭɪɛɢɧɵ ɩɪɢ ɜɵɤɥɸɱɟɧɧɨɦ ȼȼɌɈ, ɤɝ/ɫ 
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Gɫɜ = ொˑ˕˄∙ଵ଴଴଴
ɫɜ∙Δ௧ , (2.56) 

 
ɝɞɟ ܳˑ˕˄ – ɦɚɤɫɢɦɚɥɶɧɚɹ ɨɬɨɩɢɬɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɨɬɛɨɪɨɜ, ɪɚɜɧɚɹ 280 Ƚɤɚɥ/ɱ ɢɥɢ 
325,64 Ɇȼɬ;  

Δ𝑡 – ɪɚɡɧɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪ ɩɪɹɦɨɣ (110 ºɋ) ɢ ɨɛɪɚɬɧɨɣ ɫɟɬɟɜɨɣ ɜɨɞɵ  
(70 ºɋ); 

ɫɜ – ɬɟɩɥɨɟɦɤɨɫɬɶ ɜɨɞɵ, ɪɚɜɧɚɹ 4,186 ɤȾɠ/(ɤɝ∗ ºɋ). 
 

Gɫɜ = ଷଶହ,଺ସ∙ଵ଴଴଴ସ,ଵ଼଺·ሺଵଵ଴−଻଴ሻ = ͳͻͶͶ,ͺͳ͸  

 
Ɉɩɪɟɞɟɥɢɦ ɪɚɫɯɨɞ ɫɟɬɟɜɨɣ ɜɨɞɵ, ɧɚɝɪɟɜɚɟɦɵɣ ɜ ȼȼɌɈ, ɤɝ/ɫ 
 

G'ɫɜ = ∆ொ˖˕∙ଵ଴଴଴
ɫɜ∙Δ௧ , (2.57) 

 
ɝɞɟ ∆ܳ˖˕ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.55); 

ɫɜ ɢ Δ𝑡 – ɬɨ ɠɟ, ɱɬɨ ɢɜ ɮɨɪɦɭɥɟ (2.56). 
 

G'ɫɜ = ଵ଴,଻଴ଽ∙ଵ଴଴଴ସ,ଵ଼଺·ሺଵଵ଴−଻଴ሻ = ͸͵,ͻͷͺ  

 
ɉɟɪɟɫɱɢɬɚɟɦ ɬɟɩɥɨɜɭɸ ɧɚɝɪɭɡɤɭ ɨɬɛɨɪɨɜ ɬɭɪɛɢɧɵ ɩɪɢ ɜɤɥɸɱɟɧɧɨɦ ȼȼɌɈ, 

Ɇȼɬ 
 ܳ′ˑ˕˄ = ܳˑ˕˄ − ∆ܳ˖˕, (2.58) 
 

ɝɞɟ ܳˑ˕˄ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.56); ∆ܳ˖˕ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.55). 
 ܳ′ˑ˕˄ = ͵ʹͷ,͸Ͷ − ͳͲ,͹ͻͻ = ͵ͳͶ,ͻ͵ͳ  
 
Ɉɩɪɟɞɟɥɢɦ ɬɟɦɩɟɪɚɬɭɪɭ ɡɚ ɜɟɪɯɧɢɦ ɫɟɬɟɜɵɦ ɩɨɞɨɝɪɟɜɚɬɟɥɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 𝑡˅˔ = 𝑡ˑ˔ + ொ′ˑ˕˄ሺGɫɜ −G'ɫɜሻ∙ɫɜ

 , (2.59) 

 
ɝɞɟ 𝑡ˑ˔ – ɬɟɦɩɟɪɚɬɭɪɚ ɨɛɪɚɬɧɨɣ ɫɟɬɟɜɨɣ ɜɨɞɵ, ɪɚɜɧɚɹ 70 ɋ; ܳ′ˑ˕˄ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.57); 

Gɫɜ ɢ ɫɜ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.56); 
G'ɫɜ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.57). 
 𝑡˅˔ = ͹Ͳ + ଷଵସ,ଽଷଵ∙ଵ଴଴଴ሺͳͻͶͶ,ͺͳ͸–͸͵,ͻͷͺሻ∗Ͷ,ͳͺ͸ = ͳͳͲ  
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Ɍɟɦɩɟɪɚɬɭɪɭ ɧɚɝɪɟɜɚ ɫɟɬɟɜɨɣ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɫɟɬɟɜɨɦ ɩɨɞɨɝɪɟɜɚɬɟɥɟ 
ɨɩɪɟɞɟɥɢɦ ɢɡ ɭɫɥɨɜɢɹ ɪɚɜɧɨɦɟɪɧɨɝɨ ɧɚɝɪɟɜɚ ɜɨɞɵ ɜ ɩɨɞɨɝɪɟɜɚɬɟɥɹɯ, ɋ 

 𝑡ː˔ = 𝑡ˑ˔ + ௧˅˔−௧ˑ˔ଶ , (2.60) 

 
ɝɞɟ 𝑡ˑ˔ ɢ 𝑡˅˔ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.59). 
 𝑡ː˔ = ͹Ͳ + ଵଵ଴−଻଴ଶ = ͻͲ  

 
Ɍɟɦɩɟɪɚɬɭɪɚ ɧɚɫɵɳɟɧɢɹ ɜɟɪɯɧɟɝɨ ɫɟɬɟɜɨɝɨ ɩɨɞɨɝɪɟɜɚɬɟɥɹ, ɋ: 
 𝑡′˅˔ = 𝑡˅˔ + ϑ, (2.61) 
 

ɝɞɟ 𝑡˅˔ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.59); ϑ – ɜɟɥɢɱɢɧɚ ɧɟɞɨɝɪɟɜɚ, ɞɥɹ ɫɟɬɟɜɵɯ ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ ɫɨɫɬɚɜɥɹɟɬ 5 ɋ. 
 𝑡′˅˔ = ͳͳͲ + ͷ = ͳͳͷ  

 
Ⱦɚɜɥɟɧɢɟ ɩɚɪɚ ɜ ɤɨɪɩɭɫɟ ɜɟɪɯɧɟɝɨ ɫɟɬɟɜɨɝɨ ɩɨɞɨɝɪɟɜɚɬɟɥɹ, Ɇɉɚ:  
 ܲ˅′̝ =   ௦ሺ𝑡˅˔ሻ=0,ͳ͸ͻ݌
 
ɋ ɭɱёɬɨɦ ɩɨɬɟɪɶ ɞɚɜɥɟɧɢɹ ɜ ɬɪɭɛɨɩɪɨɜɨɞɚɯ (ɄɉȾ = 0,95) ɨɩɪɟɞɟɥɢɦ 

ɞɚɜɥɟɧɢɟ ɜ ɜɟɪɯɧɟɦ ɨɬɨɩɢɬɟɥɶɧɨɦ ɨɬɛɨɪɟ, Ɇɉɚ 
˔˅݌  = ௉˅′̝଴,ଽହ, (2.62) 

 
ɝɞɟ ܲ˅′̝  - ɞɚɜɥɟɧɢɟ ɜ ɤɨɪɩɭɫɟ ȼɋ, Ɇɉɚ. 
˔˅݌  = ଴,ଵ଺ଽ଴,ଽହ = Ͳ,ͳ͹ͺ  

 
Ɍɟɦɩɟɪɚɬɭɪɚ ɧɚɫɵɳɟɧɢɹ ɧɢɠɧɟɝɨ ɫɟɬɟɜɨɝɨ ɩɨɞɨɝɪɟɜɚɬɟɥɹ, ɋ: 
 𝑡′ː˔ = 𝑡ː˔ + ϑ, (2.63) 
 

ɝɞɟ 𝑡ː˔ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.60); ϑ – ɜɟɥɢɱɢɧɚ ɧɟɞɨɝɪɟɜɚ, ɞɥɹ ɫɟɬɟɜɵɯ ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ ɫɨɫɬɚɜɥɹɟɬ 5 ɋ. 
 𝑡′˅˔ = ͻͲ + ͷ = ͻͷ  
 
Ⱦɚɜɥɟɧɢɟ ɩɚɪɚ ɜ ɤɨɪɩɭɫɟ ɧɢɠɧɟɝɨ ɫɟɬɟɜɨɝɨ ɩɨɞɨɝɪɟɜɚɬɟɥɹ, Ɇɉɚ:  
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ܲː′̝ =   ௦ሺ𝑡ː˔ሻ=0,Ͳͺͷ݌
 
ɋ ɭɱёɬɨɦ ɩɨɬɟɪɶ ɞɚɜɥɟɧɢɹ ɜ ɬɪɭɛɨɩɪɨɜɨɞɚɯ (ɄɉȾ = 0,95) ɨɩɪɟɞɟɥɢɦ 

ɞɚɜɥɟɧɢɟ ɜ ɜɟɪɯɧɟɦ ɨɬɨɩɢɬɟɥɶɧɨɦ ɨɬɛɨɪɟ, Ɇɉɚ 
˔˅݌  = ௉˅′̝଴,ଽହ, (2.64) 

 
ɝɞɟ ܲ˅′̝  - ɞɚɜɥɟɧɢɟ ɜ ɤɨɪɩɭɫɟ ȼɋ, Ɇɉɚ. 
˔˅݌  = ଴,଴଼ହ଴,ଽହ = Ͳ,Ͳͺͻ  

 
2.2.3 Ɋɚɫɱɟɬ ɪɚɫɲɢɪɢɬɟɥɟɣ ɧɟɩɪɟɪɵɜɧɨɣ ɩɪɨɞɭɜɤɢ, ɪɟɝɟɧɟɪɚɬɢɜɧɨɣ 

ɫɯɟɦɵ ɢ Ɍɗɉ 
 
Ⱦɚɥɶɧɟɣɲɢɟ ɪɚɫɱɟɬɵ ɪɚɫɯɨɞɨɜ ɩɚɪɚ ɢ ɬɟɩɥɚ ɧɚ ɫɟɬɟɜɵɟ ɩɨɞɨɝɪɟɜɚɬɟɥɢ, 

ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɫɜɟɠɟɝɨ ɩɚɪɚ ɧɚ ɬɭɪɛɢɧɭ, ɪɚɫɱɟɬɵ ɪɟɝɟɧɟɪɚɬɢɜɧɨɣ 
ɫɯɟɦɵ ɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɚɧɚɥɨɝɢɱɧɨ 
ɮɨɪɦɭɥɚɦ (2.8 – 2.49). Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ, ɩɨɥɭɱɟɧɧɵɟ ɩɪɢ ɩɨɦɨɳɢ 
ɩɪɨɝɪɚɦɦɧɨɝɨ ɫɪɟɞɫɬɜɚ MathCad Prime 3.1 ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.3. 

 
Ɍɚɛɥɢɰɚ 2.3 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɬɟɩɥɨɜɨɣ ɫɯɟɦɵ ɩɪɢ ɜɧɟɞɪɟɧɢɢ ȼȼɌɈ 

ɉɚɪɚɦɟɬɪ, ɟɞ. ɢɡɦɟɪɟɧɢɹ Ɂɧɚɱɟɧɢɟ 

Ɋɚɫɯɨɞ ɩɚɪɚ ɢɡ ɜɟɪɯɧɟɝɨ ɨɬɨɩɢɬɟɥɶɧɨɝɨ 
ɨɬɛɨɪɚ, ɤɝ/ɫ 

75,843 

Ɋɚɫɯɨɞ ɩɚɪɚ ɢɡ ɧɢɠɧɟɝɨ ɨɬɨɩɢɬɟɥɶɧɨɝɨ 
ɨɬɛɨɪɚ, ɤɝ/ɫ 

76,329 

Ɋɚɫɯɨɞ ɫɜɟɠɟɝɨ ɩɚɪɚ, ɤɝ/ɫ 214,995 

Ɋɚɫɯɨɞ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ, ɤɝ/ɫ 229,131 

Ɋɚɫɯɨɞ ɩɪɨɞɭɜɨɱɧɨɣ ɜɨɞɵ, ɤɝ/ɫ 3,386 

Ɋɚɫɯɨɞ ɏɈȼ, ɤɝ/ɫ 9,28 

Ɋɚɫɯɨɞ ɩɚɪɚ ɧɟ ɪɟɝɟɧɟɪɚɬɢɜɧɵɟ 
ɩɨɞɨɝɪɟɜɚɬɟɥɢ, ɤɝ/ɫ 

 

ɧɚ ɉȼȾ-1 8,583 

ɧɚ ɉȼȾ-2 9,223 

ɧɚ ɉȼȾ-3 11,552 

ɧɚ ɉɇȾ-4 2,966 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.3 

ɧɚ ɉɇȾ-3 5,298 

ɧɚ ɉɇȾ-2 3,417 

ɧɚ ɉɇȾ-1 2,357 

Ɋɚɫɯɨɞ ɩɚɪɚ ɜ ɤɨɧɞɟɧɫɚɬɨɪ, ɤɝ/ɫ 22,211 

ɉɨɥɧɵɣ ɪɚɫɯɨɞ ɭɫɥɨɜɧɨɝɨ ɬɨɩɥɢɜɚ, ɤɝ/ɫ 19,489 

ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɭɫɥɨɜɧɨɝɨ ɬɨɩɥɢɜɚ ɧɚ 
ɜɵɪɚɛɨɬɤɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɤɝ/(ɤȼɬ∙ɱ) 0,212 

ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɭɫɥɨɜɧɨɝɨ ɬɨɩɥɢɜɚ ɧɚ 
ɜɵɪɚɛɨɬɤɭ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ, ɤɝ/ȽȾɠ 

30,391 

 
2.3 Ɋɚɫɱɟɬ ɬɟɩɥɨɜɨɣ ɫɯɟɦɵ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɄɌɍ 
2.3.1 Ɋɚɫɱɟɬ ɭɬɢɥɢɡɢɪɭɟɦɨɝɨ ɬɟɩɥɚ 
 
Ʉɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 1.7 ɄɌɍ ɪɚɫɩɨɥɨɠɟɧ ɡɚ ɡɨɥɨɭɥɨɜɢɬɟɥɟɦ. 

Ɍɟɦɩɟɪɚɬɭɪɚ ɭɯɨɞɹɳɢɯ ɝɚɡɨɜ ɡɚ ɡɨɥɨɭɥɨɜɢɬɟɥɟɦ ɧɢɠɟ ɩɪɢɧɹɬɨɝɨ ɡɧɚɱɟɧɢɹ ɡɚ 
ȼɁɉ ɢɡ-ɡɚ ɩɪɢɫɨɫɨɜ ɯɨɥɨɞɧɨɝɨ ɜɨɡɞɭɯɚ. ɇɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɡɧɚɱɟɧɢɟ 
ɬɟɦɩɟɪɚɬɭɪɵ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɩɨɫɥɟ ɡɨɥɨɭɥɨɜɢɬɟɥɹ, ɞɥɹ ɷɬɨɝɨ ɫɧɚɱɚɥɚ ɩɨɫɱɢɬɚɟɦ 
ɤɨɥɢɱɟɫɬɜɨ ɩɪɢɫɚɫɵɜɚɟɦɨɝɨ ɜɨɡɞɭɯɚ ɩɨ ɮɨɪɦɭɥɟ, ɦ3/ɤɝ 

 V˒˓ˋ˔ = ሺ∆αˊ˖ + ∆αˆ˘ሻ ∙ V଴˅, (2.65) 
 

ɝɞɟ ∆αˊ˖ = Ͳ,ͳ – ɩɪɢɫɨɫ ɜɨɡɞɭɯɚ ɜ Ɂɍ; V଴˅ = Ͷ,ͳ͸͸ – ɬɟɨɪɟɬɢɱɟɫɤɢɣ ɨɛɴɟɦ ɜɨɡɞɭɯɚ, ɦ3/ɤɝ; ∆αˆ˘ = Ͳ,Ͳʹ – ɩɪɢɫɨɫ ɜɨɡɞɭɯɚ ɜ ɝɚɡɨɯɨɞɚɯ (ɩɪɢ ɞɥɢɧɟ ɝɚɡɨɯɨɞɨɜ ɧɚ ɭɱɚɫɬɤɟ 
ɨɬ ɤɨɬɥɚ ɞɨ ɞɵɦɨɫɨɫɚ 20 ɦ). 

 V˒˓ˋ˔ = ሺͲ,ͳ + Ͳ,Ͳʹሻ ∙ Ͷ,ͳ͸͸ = Ͳ,Ͷͻͻ  

 Тˈˏ˒ˈ˓˃˕˖˓˃ ˆ˃ˊˑ˅ ˒ˑ˔ˎˈ ˊˑˎˑ˖ˎˑ˅ˋ˕ˈˎя ˔ ˖˚ˈ˕ˑˏ ˒˓ˋ˔ˑ˔ˑ˅ ˘ˑˎˑˇːˑˆˑ ˅ˑˊˇ˖˘˃ ˑ˒˓ˈˇˈˎяˈ˕˔я ˒ˑ ˗ˑ˓ˏ˖ˎˈ, ºɋ 

 𝜗˖˘̟́ = ௏̟ ˘∙𝜗˖˘+௏˒ ˓ˋ˔∙𝜗˒˓ˋ˔௏̟ ˘+௏˒ ˓ˋ˔ , (2.66) 

 
ɝɞɟ ܸ̟ ˘ = ͸,͵Ͷͳͳ – ɨɛɴɟɦ ɭɯɨɞɹɳɢɯ ɝɚɡɨɜ ɡɚ ȼɁɉ, ɦ3/ɤɝ; 𝜗˖˘ = ͳͶͷ – ɬɟɦɩɟɪɚɬɭɪɚ ɭɯɨɞɹɳɢɯ ɝɚɡɨɜ ɡɚ ȼɁɉ, ºɋ; ܸ˒ ˓ˋ˔ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.58); 𝜗˒˓ˋ˔ = ͵Ͳ – ɬɟɦɩɟɪɚɬɭɪɚ ɯɨɥɨɞɧɨɝɨ ɩɪɢɫɚɫɵɜɚɟɦɨɝɨ ɜɨɡɞɭɯɚ, ºɋ. 
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𝜗˖˘̟́ = ଺,ଷସଵଵ∙ଵସହ+଴,ସଽଽ∙ଷ଴଺,ଷସଵଵ+଴,ସଽଽ = ͳ͵͹,ͻͳͳ ≈ ͳ͵ͺ  

 
ɉɪɨɰɟɫɫ ɨɯɥɚɠɞɟɧɢɹ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɜ ɄɌɍ ɧɢɠɟ ɬɨɱɤɢ ɪɨɫɵ ɩɪɨɬɟɤɚɟɬ ɜ 

ɬɪɢ ɫɬɚɞɢɢ: ɨɯɥɚɠɞɟɧɢɟ ɜɥɚɠɧɵɯ ɞɵɦɨɜɵɯ ɝɚɡɨɜ, ɤɨɧɞɟɧɫɚɰɢɹ ɜɨɞɹɧɵɯ ɩɚɪɨɜ 
ɜɦɟɫɬɟ ɫ ɩɚɪɚɦɢ ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ ɢ ɨɯɥɚɠɞɟɧɢɟ ɫɭɯɢɯ ɞɵɦɨɜɵɯ ɝɚɡɨɜ. 
Ɍɟɦɩɟɪɚɬɭɪɚ ɬɨɱɤɢ ɪɨɫɵ ɫɨɫɬɚɜɥɹɟɬ 100 ºɋ. 

ɗɧɬɚɥɶɩɢɹ ɭɯɨɞɹɳɢɯ ɝɚɡɨɜ ɩɟɪɟɞ ɄɌɍ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 138 ºɋ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ, ɤȾɠ/ɤɝ 
˘˖ଵଷ଼ܪ  = ˘˖ଵସହܪ + ሺ∆αˊ˖ + ∆αˆ˘ሻ ∙  (2.67) ,˅˘ܪ

 
ɝɞɟ ܪଵସହ˖˘ = ͳʹͷ͹,ͶͲ͹ – ɷɧɬɚɥɶɩɢɹ ɭɯɨɞɹɳɢɯ ɝɚɡɨɜ ɩɪɢ ɡɚ ȼɁɉ, ɤȾɠ/ɤɝ; ∆αˊ˖ ɢ ∆αˆ˘ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.65); ܪ˘˅ = ͳ͸ͳ,͹͵Ͳʹ – ɷɧɬɚɥɶɩɢɹ ɯɨɥɨɞɧɨɝɨ ɜɨɡɞɭɯɚ, ɤȾɠ/ɤɝ; 

˘˖ଵଷ଼ܪ  = ͳʹͷ͹,ͶͲ͹ + ሺͲ,ͳ + Ͳ,Ͳʹሻ ∙ ͳ͸ͳ,͹͵Ͳʹ = ͳʹ͹͵,ͷͺ  
 
Ɍɟɩɥɨɟɦɤɨɫɬɶ ɫɦɟɫɢ ɝɚɡɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ, ɤȾɠ/(ɤɝ∙ ºɋ) 
 ܿˆ = ∑ ܿ𝑖 ∙ 𝑖𝑛𝑖=ଵݎ , (2.68) 
 

ɝɞɟ ܿ𝑖 – ɬɟɩɥɨɟɦɤɨɫɬɶ i-ɝɨ ɤɨɦɩɨɧɟɧɬɚ ɫɦɟɫɢ, ɤȾɠ/(ɤɝ∙ ºɋ); ݎ𝑖 – ɞɨɥɹ ɤɨɦɩɨɧɟɧɬɚ ɜ ɫɦɟɫɢ. 
Ⱦɥɹ ɜɥɚɠɧɵɯ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 100 ºɋ 
  ܿଵ଴଴˅.ˆ = ܿଵ଴଴ேమ ∙ ேమሺ˅.ˆ.ሻݎ + ܿଵ଴଴ோைమ ∙ ோைమሺ˅.ˆ.ሻݎ + ܿଵ଴଴ுమை ∙ ுమைݎ = ͳ,ʹͻͷͷ ∙ Ͳ,͹Ͳ͵ +ͳ,͸Ͳͳ ∙ Ͳ,ͳͳ͹ + ܿଵ଴଴ுమை ∙ Ͳ,ͳʹͷ = ͳ,ʹͺͷ  
 
Ⱦɥɹ ɫɭɯɢɯ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 100 ºɋ 
  ܿଵ଴଴˔.ˆ = ܿଵ଴଴ேమ ∙ ேమሺ˔.ˆ.ሻݎ + ܿଵ଴଴ோைమ ∙ ோைమሺ˔.ˆ.ሻݎ = ͳ,ʹͻͷͷ ∙ Ͳ,ͺͲ͵ + ͳ,͸Ͳͳ ∙ Ͳ,ͳ͵Ͷ = = ͳ,ʹͷͷ  
 
Ⱦɥɹ ɫɭɯɢɯ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 80 ºɋ 
  ଼ܿ଴˔.ˆ = ଼ܿ଴ேమ ∙ ேమሺ˔.ˆ.ሻݎ + ଼ܿ଴ோைమ ∙ ோைమሺ˔.ˆ.ሻݎ = ͳ,ʹͻͷʹ ∙ Ͳ,ͺͲ͵ + ͳ,ͷͺͲͻ ∙ Ͳ,ͳ͵Ͷ = = ͳ,ʹͷʹ  
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Ɉɩɪɟɞɟɥɢɦ ɷɧɬɚɥɶɩɢɸ ɭɯɨɞɹɳɢɯ ɝɚɡɨɜ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 100 ºɋ ɩɨ 
ɮɨɪɦɭɥɟ, ɤȾɠ/ɤɝ 

˘˖ଵ଴଴ܪ  =  ܿଵ଴଴˅.ˆ ∙ 𝜗ଵ଴଴ ∙ ሺܸ̟ ˘ + ܸ˒ ˓ˋ˔ሻ, (2.69) 
 

ɝɞɟ  ܿଵ଴଴˅.ˆ = ͳ,ʹͺͷ – ɷɧɬɚɥɶɩɢɹ ɜɥɚɠɧɵɯ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɩɪɢ 100 ºɋ, ɤȾɠ/(ɤɝ∙ ºɋ); 𝜗ଵ଴଴ = ͳͲͲ – ɬɟɦɩɟɪɚɬɭɪɚ ɬɨɱɤɢ ɪɨɫɵ, ºɋ; ܸ̟ ˘ ɢ ܸ˒ ˓ˋ˔ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.65). 
˘˖ଵ଴଴ܪ  = ͳ,ʹͺͷ ∙ ͳͲͲ ∙ ሺ͸,͵Ͷͳͳ + Ͳ,Ͷͻͻሻ = ͺ͸ͺ,ͳͳ͵  
 
Ɍɟɩɥɨɜɚɹ ɦɨɳɧɨɫɬɶ, ɜɵɞɟɥɹɟɦɚɹ ɩɪɢ ɨɯɥɚɠɞɟɧɢɢ ɜɥɚɠɧɵɯ ɞɵɦɨɜɵɯ 

ɝɚɡɨɜ ɞɨ ɬɨɱɤɢ ɪɨɫɵ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ, Ɇȼɬ 
 ∆ܳˑ˘ˎ˅.ˆ = ܤ ∙ ሺܪଵଷ଼˖˘ − ˘˖ଵ଴଴ܪ ሻ, (2.70) 
 

ɝɞɟ ܤ = ͵͵,͵ʹ͸ – ɪɚɫɯɨɞ ɫɠɢɝɚɟɦɨɝɨ ɬɨɩɥɢɜɚ, ɤɝ/ɫ; ܪଵଷ଼˖˘  – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.67); ܪଵ଴଴˖˘  – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.69). 
 ∆ܳˑ˘ˎ˅.ˆ = ͵͵,͵ʹ͸ ∙ ሺͳʹ͹͵,ͷͺ − ͺ͸ͺ,ͳͳ͵ሻ = ͳ͵,ͷͳ͵  
 
Ɉɩɪɟɞɟɥɢɦ ɬɟɩɥɨɜɭɸ ɦɨɳɧɨɫɬɶ, ɜɵɞɟɥɹɟɦɭɸ ɩɪɢ ɨɯɥɚɠɞɟɧɢɢ ɫɭɯɢɯ 

ɝɚɡɨɜ ɞɨ 80 ºɋ, Ɇȼɬ 
 ∆ܳˑ˘ˎ˔.ˆ = ܤ ∙ ܸ′˖˘ ∙ ሺ  ܿଵ଴଴˔.ˆ ∙ 𝜗ଵ଴଴ −  ଼ܿ଴˔.ˆ ∙ 𝜗଼଴ሻ,  (2.71) 
 

ɝɞɟ ܤ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.70); ܸ′˖˘ = ܸ̟ ˘ + ܸ˒ ˓ˋ˔ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.66);  ܿଵ଴଴˔.ˆ  ɢ  ଼ܿ଴˔.ˆ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.68); 𝜗ଵ଴଴ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.69); 𝜗଼଴ = ͺͲ – ɬɟɦɩɟɪɚɬɭɪɚ ɭɯɨɞɹɳɢɯ ɝɚɡɨɜ ɧɚ ɜɵɯɨɞɟ ɢɡ ɄɌɍ, ºɋ. 
 ∆ܳˑ˘ˎ˔.ˆ = ͵͵,͵ʹ͸ ∙ ሺ͸,͵Ͷͳ + Ͳ,Ͷͻͻሻ ∙ ሺ ͳ,ʹͷͷ ∙ ͳͲͲ − ͳ,ʹͷʹ ∙ ͺͲሻ = Ͷ,ͻͻ  
 
Ɉɩɪɟɞɟɥɢɦ ɦɨɳɧɨɫɬɶ ɤɨɧɞɟɧɫɚɰɢɢ ɜɨɞɹɧɵɯ ɩɚɪɨɜ, Ɇȼɬ 
 ∆ܳˍˑːˇ = 𝜌ுమை ∙ ுܸమை ∙ ݎ ∙  (2.72) ,ܤ
 

ɝɞɟ 𝜌ுమை – ɩɥɨɬɧɨɫɬɶ ɜɨɞɹɧɵɯ ɩɚɪɨɜ, ɤɝ/ɦ3; 
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ுܸమை – ɨɛɴɟɦ ɜɨɞɹɧɵɯ ɩɚɪɨɜ, ɦ3/ɤɝ; ݎ – ɫɤɪɵɬɚɹ ɬɟɩɥɨɬɚ ɤɨɧɞɟɧɫɚɰɢɢ, ɤȾɠ/ɤɝ; ܤ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.70). 
 ∆ܳˍˑːˇ = Ͳ,ͷͻͺ ∙ Ͳ,ͺͶͷ ∙ ʹ͸͹ͷ,ͷ͵ͳ ∙ ͵͵,͵ʹ͸ = Ͷͷ,Ͳͷͳ  
 
ɋɭɦɦɚɪɧɚɹ ɬɟɩɥɨɜɚɹ ɦɨɳɧɨɫɬɶ, ɭɬɢɥɢɡɢɪɭɟɦɚɹ ɜ ɄɌɍ, Ɇȼɬ 
 ∆ܳ˖˕_ˍ˕˖ = ∆ܳˑ˘ˎ˅.ˆ + ∆ܳˍˑːˇ + ∆ܳˑ˘ˎ˔.ˆ , (2.73) 
 

ɝɞɟ ∆ܳˑ˘ˎ˅.ˆ  – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.70); ∆ܳˍˑːˇ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.72); ∆ܳˑ˘ˎ˔.ˆ  – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.71). 
 ∆ܳ˖˕_ˍ˕˖ = ͳ͵,ͷͳ͵ + Ͷͷ,Ͳͷͳ + Ͷ,ͻͻ = ͸͵,ͷͷͶ  
 
2.3.2 Ɋɚɫɱɟɬ ɫɟɬɟɜɨɣ ɭɫɬɚɧɨɜɤɢ 
 
Ɋɚɫɱёɬɧɚɹ ɫɯɟɦɚ ɩɨɞɨɝɪɟɜɚ ɫɟɬɟɜɨɣ ɜɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.8. 
 

ɋɇɉɋȽ-2 ɉɋȽ-1

tɨɫtɧɫtɜɫ

tɞ6 tɞ7

Dɜɫ Dɧɫ

ɄɌɍ
tɨɫtɜɫ

 

Ɋɢɫɭɧɨɤ 2.8 – ɋɯɟɦɚ ɩɨɞɨɝɪɟɜɚ ɫɟɬɟɜɨɣ ɜɨɞɵ 
 
ɉɨɥɧɵɣ ɪɚɫɯɨɞ ɫɟɬɟɜɨɣ ɜɨɞɵ, ɧɚɝɪɟɜɚɟɦɨɣ ɜ ɫɟɬɟɜɵɯ ɩɨɞɨɝɪɟɜɚɬɟɥɹɯ 

ɬɭɪɛɢɧɵ ɩɪɢ ɜɵɤɥɸɱɟɧɧɨɦ ȼȼɌɈ, ɤɝ/ɫ 
 

Gɫɜ = ொˑ˕˄∙ଵ଴଴଴
ɫɜ∙Δ௧ , (2.74) 

 
ɝɞɟ ܳˑ˕˄ – ɦɚɤɫɢɦɚɥɶɧɚɹ ɨɬɨɩɢɬɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɨɬɛɨɪɨɜ, ɪɚɜɧɚɹ 280 Ƚɤɚɥ/ɱ ɢɥɢ 
325,64 Ɇȼɬ;  

Δ𝑡 – ɪɚɡɧɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪ ɩɪɹɦɨɣ (110 ºɋ) ɢ ɨɛɪɚɬɧɨɣ ɫɟɬɟɜɨɣ ɜɨɞɵ  
(70 ºɋ); 
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ɫɜ – ɬɟɩɥɨɟɦɤɨɫɬɶ ɜɨɞɵ, ɪɚɜɧɚɹ 4,186 ɤȾɠ/(ɤɝ∗ ºɋ). 
 

Gɫɜ = ଷଶହ,଺ସ∙ଵ଴଴଴ସ,ଵ଼଺·ሺଵଵ଴−଻଴ሻ = ͳͻͶͶ,ͺͳ͸  

 
Ɉɩɪɟɞɟɥɢɦ ɪɚɫɯɨɞ ɫɟɬɟɜɨɣ ɜɨɞɵ, ɧɚɝɪɟɜɚɟɦɵɣ ɜ ȼȼɌɈ, ɤɝ/ɫ 
 

G'ɫɜ = ∆ொ˖˕_ˍ˕˖∙ଵ଴଴଴
ɫɜ∙Δ௧ , (2.75) 

 
ɝɞɟ ∆ܳ˖˕_ˍ˕˖ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.73); 

ɫɜ ɢ Δ𝑡 – ɬɨ ɠɟ, ɱɬɨ ɢɜ ɮɨɪɦɭɥɟ (2.74). 
 

G'ɫɜ = ଺ଷ,ହହସ∙ଵ଴଴଴ସ,ଵ଼଺·ሺଵଵ଴−଻଴ሻ = ͵͹ͻ,ͷ͸ͳ  

 
ɉɟɪɟɫɱɢɬɚɟɦ ɬɟɩɥɨɜɭɸ ɧɚɝɪɭɡɤɭ ɨɬɛɨɪɨɜ ɬɭɪɛɢɧɵ ɩɪɢ ɜɤɥɸɱɟɧɧɨɦ ȼȼɌɈ, 

Ɇȼɬ 
 ܳ′ˑ˕˄ = ܳˑ˕˄ − ∆ܳ˖˕_ˍ˕˖, (2.76) 
 

ɝɞɟ ܳˑ˕˄ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.74); ∆ܳ˖˕_ˍ˕˖ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.73). 
 ܳ′ˑ˕˄ = ͵ʹͷ,͸Ͷ − ͸͵,ͷͷͶ = ʹ͸ʹ,Ͳͺ͸  
 
Ɉɩɪɟɞɟɥɢɦ ɬɟɦɩɟɪɚɬɭɪɭ ɡɚ ɜɟɪɯɧɢɦ ɫɟɬɟɜɵɦ ɩɨɞɨɝɪɟɜɚɬɟɥɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 𝑡˅˔ = 𝑡ˑ˔ + ொ′ˑ˕˄ሺGɫɜ −G'ɫɜሻ∙ɫɜ

 , (2.77) 

 
ɝɞɟ 𝑡ˑ˔ – ɬɟɦɩɟɪɚɬɭɪɚ ɨɛɪɚɬɧɨɣ ɫɟɬɟɜɨɣ ɜɨɞɵ, ɪɚɜɧɚɹ 70 ɋ; ܳ′ˑ˕˄ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.76); 

Gɫɜ ɢ ɫɜ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.74); 
G'ɫɜ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.75). 
 𝑡˅˔ = ͹Ͳ + ଶ଺ଶ,଴଼଺∙ଵ଴଴଴ሺͳͻͶͶ,ͺͳ͸–͵͹ͻ,ͷ͸ͳሻ∗Ͷ,ͳͺ͸ = ͳͳͲ  

 
Ɍɟɦɩɟɪɚɬɭɪɭ ɧɚɝɪɟɜɚ ɫɟɬɟɜɨɣ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɫɟɬɟɜɨɦ ɩɨɞɨɝɪɟɜɚɬɟɥɟ 

ɨɩɪɟɞɟɥɢɦ ɢɡ ɭɫɥɨɜɢɹ ɪɚɜɧɨɦɟɪɧɨɝɨ ɧɚɝɪɟɜɚ ɜɨɞɵ ɜ ɩɨɞɨɝɪɟɜɚɬɟɥɹɯ, ɋ 
 𝑡ː˔ = 𝑡ˑ˔ + ௧˅˔−௧ˑ˔ଶ , (2.78) 

 
ɝɞɟ 𝑡ˑ˔ ɢ 𝑡˅˔ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.77). 
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 𝑡ː˔ = ͹Ͳ + ଵଵ଴−଻଴ଶ = ͻͲ  

 
Ɍɟɦɩɟɪɚɬɭɪɚ ɧɚɫɵɳɟɧɢɹ ɜɟɪɯɧɟɝɨ ɫɟɬɟɜɨɝɨ ɩɨɞɨɝɪɟɜɚɬɟɥɹ, ɋ: 
 𝑡′˅˔ = 𝑡˅˔ + ϑ, (2.79) 
 

ɝɞɟ 𝑡˅˔ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.77); ϑ – ɜɟɥɢɱɢɧɚ ɧɟɞɨɝɪɟɜɚ, ɞɥɹ ɫɟɬɟɜɵɯ ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ ɫɨɫɬɚɜɥɹɟɬ 5 ɋ. 
 𝑡′˅˔ = ͳͳͲ + ͷ = ͳͳͷ  

 
Ⱦɚɜɥɟɧɢɟ ɩɚɪɚ ɜ ɤɨɪɩɭɫɟ ɜɟɪɯɧɟɝɨ ɫɟɬɟɜɨɝɨ ɩɨɞɨɝɪɟɜɚɬɟɥɹ, Ɇɉɚ:  
 ܲ˅′̝ =   ௦ሺ𝑡˅˔ሻ=0,ͳ͸ͻ݌
 
ɋ ɭɱёɬɨɦ ɩɨɬɟɪɶ ɞɚɜɥɟɧɢɹ ɜ ɬɪɭɛɨɩɪɨɜɨɞɚɯ (ɄɉȾ = 0,95) ɨɩɪɟɞɟɥɢɦ 

ɞɚɜɥɟɧɢɟ ɜ ɜɟɪɯɧɟɦ ɨɬɨɩɢɬɟɥɶɧɨɦ ɨɬɛɨɪɟ, Ɇɉɚ 
˔˅݌  = ௉˅′̝଴,ଽହ, (2.80) 

 
ɝɞɟ ܲ˅′̝  - ɞɚɜɥɟɧɢɟ ɜ ɤɨɪɩɭɫɟ ȼɋ, Ɇɉɚ. 
˔˅݌  = ଴,ଵ଺ଽ଴,ଽହ = Ͳ,ͳ͹ͺ  

 
Ɍɟɦɩɟɪɚɬɭɪɚ ɧɚɫɵɳɟɧɢɹ ɧɢɠɧɟɝɨ ɫɟɬɟɜɨɝɨ ɩɨɞɨɝɪɟɜɚɬɟɥɹ, ɋ: 
 𝑡′ː˔ = 𝑡ː˔ + ϑ, (2.81) 
 

ɝɞɟ 𝑡ː˔ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.78); ϑ – ɜɟɥɢɱɢɧɚ ɧɟɞɨɝɪɟɜɚ, ɞɥɹ ɫɟɬɟɜɵɯ ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ ɫɨɫɬɚɜɥɹɟɬ 5 ɋ. 
 𝑡′˅˔ = ͻͲ + ͷ = ͻͷ  
 
Ⱦɚɜɥɟɧɢɟ ɩɚɪɚ ɜ ɤɨɪɩɭɫɟ ɧɢɠɧɟɝɨ ɫɟɬɟɜɨɝɨ ɩɨɞɨɝɪɟɜɚɬɟɥɹ, Ɇɉɚ:  
 ܲː′̝ =   ௦ሺ𝑡ː˔ሻ=0,Ͳͺͷ݌
 
ɋ ɭɱёɬɨɦ ɩɨɬɟɪɶ ɞɚɜɥɟɧɢɹ ɜ ɬɪɭɛɨɩɪɨɜɨɞɚɯ (ɄɉȾ = 0,95) ɨɩɪɟɞɟɥɢɦ 

ɞɚɜɥɟɧɢɟ ɜ ɜɟɪɯɧɟɦ ɨɬɨɩɢɬɟɥɶɧɨɦ ɨɬɛɨɪɟ, Ɇɉɚ 
˔˅݌  = ௉˅′̝଴,ଽହ, (2.82) 
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ɝɞɟ ܲ˅′̝  - ɞɚɜɥɟɧɢɟ ɜ ɤɨɪɩɭɫɟ ȼɋ, Ɇɉɚ. 
˔˅݌  = ଴,଴଼ହ଴,ଽହ = Ͳ,Ͳͺͻ  

 
2.3.3 Ɋɚɫɱɟɬ ɪɚɫɲɢɪɢɬɟɥɟɣ ɧɟɩɪɟɪɵɜɧɨɣ ɩɪɨɞɭɜɤɢ, ɪɟɝɟɧɟɪɚɬɢɜɧɨɣ 

ɫɯɟɦɵ ɢ Ɍɗɉ 
 
Ⱦɚɥɶɧɟɣɲɢɟ ɪɚɫɱɟɬɵ ɪɚɫɯɨɞɨɜ ɩɚɪɚ ɢ ɬɟɩɥɚ ɧɚ ɫɟɬɟɜɵɟ ɩɨɞɨɝɪɟɜɚɬɟɥɢ, 

ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɫɜɟɠɟɝɨ ɩɚɪɚ ɧɚ ɬɭɪɛɢɧɭ, ɪɚɫɱɟɬɵ ɪɟɝɟɧɟɪɚɬɢɜɧɨɣ 
ɫɯɟɦɵ ɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɚɧɚɥɨɝɢɱɧɨ 
ɮɨɪɦɭɥɚɦ (2.8 – 2.49). Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ, ɩɨɥɭɱɟɧɧɵɟ ɩɪɢ ɩɨɦɨɳɢ 
ɩɪɨɝɪɚɦɦɧɨɝɨ ɫɪɟɞɫɬɜɚ MathCad Prime 3.1 ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.4. 

 
Ɍɚɛɥɢɰɚ 2.4 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɬɟɩɥɨɜɨɣ ɫɯɟɦɵ ɩɪɢ ɜɧɟɞɪɟɧɢɢ ɄɌɍ 

ɉɚɪɚɦɟɬɪ, ɟɞ. ɢɡɦɟɪɟɧɢɹ Ɂɧɚɱɟɧɢɟ 

Ɋɚɫɯɨɞ ɩɚɪɚ ɢɡ ɜɟɪɯɧɟɝɨ ɨɬɨɩɢɬɟɥɶɧɨɝɨ 
ɨɬɛɨɪɚ, ɤɝ/ɫ 

63,117 

Ɋɚɫɯɨɞ ɩɚɪɚ ɢɡ ɧɢɠɧɟɝɨ ɨɬɨɩɢɬɟɥɶɧɨɝɨ 
ɨɬɛɨɪɚ, ɤɝ/ɫ 

63,521 

Ɋɚɫɯɨɞ ɫɜɟɠɟɝɨ ɩɚɪɚ, ɤɝ/ɫ 209,156 

Ɋɚɫɯɨɞ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ, ɤɝ/ɫ 222,908 

Ɋɚɫɯɨɞ ɩɪɨɞɭɜɨɱɧɨɣ ɜɨɞɵ, ɤɝ/ɫ 3,294 

Ɋɚɫɯɨɞ ɏɈȼ, ɤɝ/ɫ 8,957 

Ɋɚɫɯɨɞ ɩɚɪɚ ɧɟ ɪɟɝɟɧɟɪɚɬɢɜɧɵɟ 
ɩɨɞɨɝɪɟɜɚɬɟɥɢ, ɤɝ/ɫ 

 

ɧɚ ɉȼȾ-1 8,350 

ɧɚ ɉȼȾ-2 8,973 

ɧɚ ɉȼȾ-3 11,238 

ɧɚ ɉɇȾ-4 9,642 

ɧɚ ɉɇȾ-3 4,665 

ɧɚ ɉɇȾ-2 3,551 

ɧɚ ɉɇȾ-1 3,524 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.4 

Ɋɚɫɯɨɞ ɩɚɪɚ ɜ ɤɨɧɞɟɧɫɚɬɨɪ, ɤɝ/ɫ 33,003 

ɉɨɥɧɵɣ ɪɚɫɯɨɞ ɭɫɥɨɜɧɨɝɨ ɬɨɩɥɢɜɚ, ɤɝ/ɫ 18,472 

ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɭɫɥɨɜɧɨɝɨ ɬɨɩɥɢɜɚ ɧɚ 
ɜɵɪɚɛɨɬɤɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɤɝ/(ɤȼɬ∙ɱ) 0,195 

ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɭɫɥɨɜɧɨɝɨ ɬɨɩɥɢɜɚ ɧɚ 
ɜɵɪɚɛɨɬɤɭ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ, ɤɝ/ȽȾɠ 

29,557 

 
2.4 ɋɪɚɜɧɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɫɱɟɬɨɜ  
 
Ⱦɥɹ ɫɪɚɜɧɟɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɫɱɟɬɚ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɜ ɪɚɡɞɟɥɚɯ 2.1 – 2.3, 

ɜɫɟ ɞɚɧɧɵɟ ɛɵɥɢ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 2.5. 
 

Ɍɚɛɥɢɰɚ 2.5 – ɋɪɚɜɧɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɫɱɟɬɚ 

ɉɚɪɚɦɟɬɪɵ, ɟɞ. ɢɡɦɟɪɟɧɢɹ 

ȼɚɪɢɚɧɬɵ 

Ȼɟɡ ɭɬɢɥɢɡɚɰɢɢ 
ɋ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ȼȼɌɈ 
ɋ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɄɌɍ 

Ɋɚɫɯɨɞ ɫɟɬɟɜɨɣ ɜɨɞɵ, 
ɧɚɝɪɟɜɚɟɦɨɣ ɜ ɫɟɬɟɜɵɯ 
ɩɨɞɨɝɪɟɜɚɬɟɥɹɯ, ɤɝ/ɫ 

1944,816 1880,858 1565,255 

Ɋɚɫɯɨɞ ɫɟɬɟɜɨɣ ɜɨɞɵ, 
ɧɚɝɪɟɜɚɟɦɨɣ ɜ ɭɡɥɟ 
ɭɬɢɥɢɡɚɰɢɢ, ɤɝ/ɫ 

0 63,958 379,561 

Ɋɚɫɯɨɞ ɩɚɪɚ ɢɡ ɜɟɪɯɧɟɝɨ 
ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɨɬɛɨɪɚ, ɤɝ/ɫ 

78,432 75,843 63,117 

Ɋɚɫɯɨɞ ɩɚɪɚ ɢɡ ɧɢɠɧɟɝɨ 
ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɨɬɛɨɪɚ, ɤɝ/ɫ 

78,924 76,329 63,521 

Ɋɚɫɯɨɞ ɫɜɟɠɟɝɨ ɩɚɪɚ, ɤɝ/ɫ 220,110 214,995 209,156 

ɉɨɥɧɵɣ ɪɚɫɯɨɞ ɭɫɥɨɜɧɨɝɨ 
ɬɨɩɥɢɜɚ, ɤɝ/ɫ 

20,294 19,489 18,472 

ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ 
ɭɫɥɨɜɧɨɝɨ ɬɨɩɥɢɜɚ ɧɚ 
ɜɵɪɚɛɨɬɤɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, 
ɤɝ/(ɤȼɬ∙ɱ) 

0,232 0,212 0,195 

ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ 
ɭɫɥɨɜɧɨɝɨ ɬɨɩɥɢɜɚ ɧɚ 
ɜɵɪɚɛɨɬɤɭ ɬɟɩɥɨɜɨɣ 
ɷɧɟɪɝɢɢ, ɤɝ/ȽȾɠ 

29,975 30,397 29,577 

 
Ʉɚɤ ɜɢɞɧɨ ɢɡ ɞɚɧɧɵɯ ɬɚɛɥɢɰɵ 2.5 ɜɧɟɞɪɟɧɢɟ ɭɡɥɚ ɭɬɢɥɢɡɚɰɢɢ ɞɥɹ 

ɱɚɫɬɢɱɧɨɝɨ ɧɚɝɪɟɜɚ ɫɟɬɟɜɨɣ ɜɨɞɵ ɩɨɡɜɨɥɹɟɬ ɫɧɢɡɢɬɶ ɪɚɫɯɨɞ ɫɜɟɠɟɝɨ ɩɚɪɚ ɧɚ 
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ɬɭɪɛɢɧɭ ɩɪɢ ɬɟɯ ɠɟ ɡɧɚɱɟɧɢɹɯ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɢ ɬɟɩɥɨɜɨɣ ɧɚɝɪɭɡɨɤ, ɱɬɨ ɩɪɢɜɨɞɢɬ 
ɤ ɷɤɨɧɨɦɢɢ ɪɚɫɯɨɞɚ ɫɠɢɝɚɟɦɨɝɨ ɬɨɩɥɢɜɚ. ɇɚɢɛɨɥɶɲɚɹ ɷɤɨɧɨɦɢɹ ɪɚɫɯɨɞɚ ɬɨɩɥɢɜɚ 
ɧɚɛɥɸɞɚɟɬɫɹ ɭ ɜɚɪɢɚɧɬɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɄɌɍ. Ɍɚɤɠɟ ɞɥɹ ɜɚɪɢɚɧɬɚ ɫ ɄɌɍ 
ɯɚɪɚɤɬɟɪɟɧ ɛɨɥɶɲɢɣ ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɷɮɮɟɤɬ – ɨɯɥɚɠɞɟɧɢɟ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɧɢɠɟ 
ɬɨɱɤɢ ɪɨɫɵ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɤɪɵɬɨɣ ɬɟɩɥɨɬɵ ɤɨɧɞɟɧɫɚɰɢɢ ɜɨɞɹɧɵɯ ɩɚɪɨɜ 
ɩɨɡɜɨɥɹɟɬ ɢɡɜɥɟɱɶ ɢ ɩɨɥɟɡɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɛɨɥɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ɬɟɩɥɨɬɵ, ɜ 
ɨɬɥɢɱɢɟ ɨɬ ɜɚɪɢɚɧɬɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ȼȼɌɈ. ɉɨɷɬɨɦɭ ɜ ɤɚɱɟɫɬɜɟ ɨɩɬɢɦɚɥɶɧɨɝɨ 
ɜɚɪɢɚɧɬɚ ɞɥɹ ɭɡɥɚ ɭɬɢɥɢɡɚɰɢɢ ɛɵɥ ɜɵɛɪɚɧ ɤɨɧɞɟɧɫɚɰɢɨɧɧɵɣ ɬɟɩɥɨɭɬɢɥɢɡɚɬɨɪ. 

 

2.5 Ɋɚɫɱɟɬ ɄɌɍ 
 
ȼ ɤɚɱɟɫɬɜɟ ɩɪɨɬɨɬɢɩɚ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ ɛɵɥ ɜɡɹɬ 

ɤɨɧɞɟɧɫɚɰɢɨɧɧɵɣ ɬɟɩɥɨɭɬɢɥɢɡɚɬɨɪ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɬɢɩɚ, 
ɬɪɭɛɱɚɬɵɣ, [7], ɫɯɟɦɚɬɢɱɧɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɤɨɬɨɪɨɝɨ, ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 2.9. 

 

 
 

Ɋɢɫɭɧɨɤ 2.9 – ɋɯɟɦɚ ɄɌɍ 
 

Ⱦɵɦɨɜɵɟ ɝɚɡɵ ɞɜɢɠɭɬɫɹ ɜɧɭɬɪɢ ɬɪɭɛɧɨɝɨ ɩɭɱɤɚ 9, ɡɚɩɨɥɧɹɸɳɢɯ ɨɛɴɟɦ 
ɪɟɡɟɪɜɭɚɪɚ 3, ɝɞɟ ɜ ɦɟɠɬɪɭɛɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ ɞɜɢɠɟɬɫɹ ɧɚɝɪɟɜɚɟɦɚɹ ɫɪɟɞɚ, 
ɩɨɞɚɜɚɟɦɚɹ ɩɨ ɱɟɬɵɪɟɦ ɩɚɪɚɥɥɟɥɶɧɵɦ ɩɨɬɨɤɚɦ ɱɟɪɟɡ ɩɚɬɪɭɛɨɤ 4 ɢ ɭɞɚɥɹɟɦɚɹ 
ɱɟɪɟɡ ɩɚɬɪɭɛɨɤ 6. Ʉɨɪɩɭɫ ɬɟɩɥɨɭɬɢɥɢɡɚɬɨɪɚ 1, ɩɨɦɢɦɨ ɪɟɡɟɪɜɭɚɪɚ 3, ɜɤɥɸɱɚɟɬ 
ɞɜɚ ɪɭɤɚɜɚ 7 ɢ 8, ɪɚɡɞɟɥɟɧɧɵɯ ɩɨ ɜɵɫɨɬɟ ɧɚ ɫɟɤɰɢɢ (ɨɞɢɧɚɪɧɵɟ 10 ɢ ɞɜɨɣɧɵɟ 11) 
ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ ɦɧɨɝɨɯɨɞɨɜɨɝɨ ɞɜɢɠɟɧɢɹ ɝɚɡɨɜ. Ʉɨɧɞɟɧɫɚɬ, ɜɵɞɟɥɹɸɳɢɣɫɹ ɢɡ 
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ɞɵɦɨɜɵɯ ɝɚɡɨɜ, ɫɨɛɢɪɚɟɬɫɹ ɢ ɭɞɚɥɹɟɬɫɹ ɩɨ ɬɪɭɛɤɚɦ ɜ ɛɚɤɢ ɫɛɨɪɚ ɤɨɧɞɟɧɫɚɬɚ 17  
ɢ 18. 

Ɉɩɪɟɞɟɥɢɦ ɫɪɟɞɧɟɥɨɝɚɪɢɮɦɢɱɫɤɢɣ ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɧɚɩɨɪ, ºɋ 
 ∆𝑡˔˓ = ∆௧˄−∆௧ˏ௟𝑛ቀ∆𝑡˄∆𝑡ˏቁ , (2.83) 

 
ɝɞɟ ∆𝑡˄ – ɛɨɥɶɲɚɹ ɪɚɡɧɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɮɨɪɦɭɥɟ 

 ∆𝑡˄ = ˘˖′ߠ − 𝑡 ˅˔, (2.84) 
 

ɝɞɟ ߠ′˖˘ = ͳ͵ͺ – ɬɟɦɩɟɪɚɬɭɪɚ ɭɯ. ɝɚɡɨɜ ɧɚ ɜɯɨɞɟ ɜ ɄɌɍ, ºɋ; 𝑡 ˅˔ = ͳͳͲ – ɬɟɦɩɟɪɚɬɭɪɚ ɫɟɬɟɜɨɣ ɜɨɞɵ ɡɚ ɜɟɪɯɧɢɦ ɫɟɬɟɜɵɦ 
ɩɨɞɨɝɪɟɜɚɬɟɥɟɦ, ºɋ. 

 ∆𝑡˄ = ͳ͵ͺ − ͳͳͲ = ʹͺ  
 ∆𝑡ˏ – ɦɚɥɚɹ ɪɚɡɧɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɮɨɪɦɭɥɟ 
 ∆𝑡ˏ = ˘˖′′ߠ − 𝑡 ˑ˄˔, (2.85) 
 

ɝɞɟ ߠ′′˖˘ = ͺͲ – ɬɟɦɩɟɪɚɬɭɪɚ ɭɯ. ɝɚɡɨɜ ɧɚ ɜɵɯɨɞɟ ɢɡ ɄɌɍ, ºɋ; 𝑡 ˑ˄˔ = ͹Ͳ – ɬɟɦɩɟɪɚɬɭɪɚ ɫɟɬɟɜɨɣ ɜɨɞɵ ɡɚ ɧɢɠɧɢɦ ɫɟɬɟɜɵɦ  
ɩɨɞɨɝɪɟɜɚɬɟɥɟɦ, ºɋ. 

 ∆𝑡˄ = ͺͲ − ͹Ͳ = ͳͲ  
 ∆𝑡˔˓ = ଶ଼−ଵ଴௟𝑛ቀమఴభబቁ = ͳ͹,Ͷͺʹ  

 
Ɉɫɭɳɟɫɬɜɢɦ ɪɚɫɱɟɬ ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɟɩɥɨɩɟɪɟɞɚɱɢ ɩɨ ɮɨɪɦɭɥɟ, ȼɬ/(ɦ2∙Ʉ) 
 ݇ = ଵభ𝛼భ+𝛿˔˕𝜆˔˕+ భ𝛼మ∙𝑘˓, (2.86) 

ɝɞɟ ߙଵ = ͺͲ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɨɬ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɤ ɫɬɟɧɤɟ  
ɬɪɭɛɵ, ȼɬ/(ɦ2∙Ʉ); ߙଶ = ͳͲͲͲ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɫɬɟɧɤɢ ɬɪɭɛɵ ɤ ɜɨɞɟ, ȼɬ/(ɦ2∙Ʉ); ݇˓ = ͻ – ɤɨɷɮɮɢɰɢɟɧɬ ɨɪɟɛɪɟɧɢɹ ɬɪɭɛ; 𝛿˔˕ = Ͳ,ͲͲ͵ – ɬɨɥɳɢɧɚ ɫɬɟɧɤɢ, ɦ; ߣ˔˕ = ͳ͸ – ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ ɥɟɝɢɪɨɜɚɧɧɨɣ ɫɬɚɥɢ, ȼɬ/(ɦ∙Ʉ). 

 ݇ = ଵభఴబ+బ,బబయభల + భభబబబ∙వ = ͹ͺ,ͳ͵͵  
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Ɋɚɫɫɱɢɬɚɟɦ ɩɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ ɬɟɩɥɨɨɛɦɟɧɚ, ɦ2 
ܨ  = Δொ˖˕∙ଵ଴ల௞∙∆௧˔˓ , (2.87) 

 
ɝɞɟ Δܳ˖˕ = ͸͵,ͷͷͶ – ɭɬɢɥɢɡɢɪɭɟɦɨɟ ɜ ɄɌɍ ɬɟɩɥɨ, Ɇȼɬ; ∆𝑡˔˓ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.83); ݇ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.86). 

ܨ  = ଺ଷ,ହହସ∙ଵ଴ల଻଼,ଵଷଷ∙ଵ଻,ସ଼ଶ = Ͷ͸ͷʹ͹,ͷʹͷ  

 
Ɉɩɪɟɞɟɥɢɦ ɨɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɬɪɭɛ ɩɨ ɮɨɪɦɭɥɟ, ɲɬ 
˓˕ݖ  = ிగ∙ௗː∙௟˕˓, (2.88) 

 
ɝɞɟ ܨ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.87); ݀ː = Ͳ,Ͳͷ – ɧɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɬɪɭɛ, ɦ; ݈˕˓ = ͻ – ɞɥɢɧɚ ɬɪɭɛɵ, ɦ. 

˓˕ݖ  = ସ଺ହଶ଻,ହଶହଷ,ଵସ∙଴,଴ହ∙ଽ ≈ ͵ʹͻͳʹ  

 
Ʉɨɥɢɱɟɫɬɜɨ ɬɪɭɛ ɩɨ ɜɵɫɨɬɟ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ, ɲɬ 
˔ы˅˓˕ݖ  = ு𝜎, (2.89) 

 
ɝɞɟ ܪ = ͳʹ – ɜɵɫɨɬɚ ɤɨɪɩɭɫɚ ɬɟɩɥɨɭɬɢɥɢɡɚɬɨɪɚ, ɦ; 𝜎 = Ͳ,ͳ – ɲɚɝ ɦɟɠɞɭ ɬɪɭɛɚɦɢ, ɦ. 

˔ы˅˓˕ݖ  = ଵଶ଴,ଵ = ͳʹͲ  

 
Ʉɨɥɢɱɟɫɬɜɨ ɬɪɭɛ ɩɨ ɞɥɢɧɟ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ, ɲɬ 
ˎ̌˓˕ݖ  = 𝑧˕˓𝑧˕˓˅ы˔, (2.90) 

 
ɝɞɟ ݖ˕˓ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.88); ݖ˕˓˅ы˔ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.89). 

ˎ̌˓˕ݖ  = ଷଶଽଵଶଵଶ଴ ≈ ʹ͹ʹ  
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Ⱦɥɢɧɚ ɤɨɪɩɭɫɚ ɬɟɩɥɨɭɬɢɥɢɡɚɬɨɪɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ, ɦ 
ܮ  = ˎ̌˓˕ݖ ∙ 𝜎, (2.91) 
 

ɝɞɟ ݖ˕˓̌ˎ  – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.90); 𝜎 – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.89). 
ܮ  = ʹ͹ʹ ∙ Ͳ,ͳ = ʹ͹,ʹ  
 
Ɉɩɪɟɞɟɥɢɦ ɞɢɚɦɟɬɪ ɩɚɬɪɭɛɤɚ ɞɥɹ ɩɨɞɜɨɞɚ/ɨɬɜɨɞɚ ɨɞɧɨɝɨ ɩɨɬɨɤɚ ɫɟɬɟɜɨɣ 

ɜɨɞɵ, ɦɦ 
ܦ  = ͳ,ͳ͵√ ீ′˔˅ସ∙ఘ˔˅∙௪˔˅, (2.92) 

 
ɝɞɟ ܩ′˔˅ – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (2.75); 𝜌˔˅ = ͻ͹ͺ,͸ͳ͵ – ɩɥɨɬɧɨɫɬɶ ɫɟɬɟɜɨɣ ɜɨɞɵ, ɤɝ/ɦ3; 𝑤˔˅ = ͳ,ͷ – ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɫɟɬɟɜɨɣ ɜɨɞɵ, ɦ/ɫ. 

ܦ  = ͳ,ͳ͵√ ଷ଻ଽ,ହ଺ଵସ∙ଽ଻଼,଺ଵଷ∙ଵ,ହ ≈ ʹͺͺ  

 
ɋ ɭɱɟɬɨɦ ɤɨɧɫɬɪɭɤɰɢɢ ɩɪɨɬɨɬɢɩɚ ɢ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɫɱɟɬɚ ɛɵɥɚ 

ɫɨɡɞɚɧɚ 3D-ɦɨɞɟɥɶ ɤɨɧɞɟɧɫɚɰɢɨɧɧɨɝɨ ɬɟɩɥɨɭɬɢɥɢɡɚɬɨɪɚ, ɩɪɟɞɫɬɚɜɥɟɧɧɚɹ ɧɚ 
ɪɢɫɭɧɤɟ 2.10. 

 

 
 

Ɋɢɫɭɧɨɤ 2.10 – Ɇɨɞɟɥɶ ɄɌɍ  
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3 ȼɵɛɨɪ ɢ ɪɚɫɱɟɬ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
3.1 ȼɵɛɨɪ ɪɟɝɟɧɟɪɚɬɢɜɧɵɯ ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ 
 
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 3.1. 
 

Ɍɚɛɥɢɰɚ 3.1 – Ɋɟɝɟɧɟɪɚɬɢɜɧɵɟ ɩɨɞɨɝɪɟɜɚɬɟɥɢ 

Ɉɛɨɡɧɚɱɟɧɢɟ ɩɨɞɨɝɪɟɜɚɬɟɥɹ ɫɨɝɥɚɫɧɨ 
ɬɟɩɥɨɜɨɣ ɫɯɟɦɟ 

Ɇɚɪɤɚ 

ɉȼȾ-1 ɉȼ-775-265-45 

ɉȼȾ-2 ɉȼ-775-265-41 

ɉȼȾ-3 ɉȼ-775-265-13 

ɉɇȾ-1 ɉɇ-350-16-7-I 

ɉɇȾ-2 ɉɇ-350-16-7-II 

ɉɇȾ-3 ɉɇ-350-16-7-III 

ɉɇȾ-4 ɉɇ-350-16-7-III 

 
3.2 ȼɵɛɨɪ ɞɟɚɷɪɚɬɨɪɚ 
 
ɉɨ ɡɚɜɨɞɫɤɢɦ ɞɚɧɧɵɦ ɫ ɭɱɟɬɨɦ ɪɚɫɯɨɞɚ ɩɨɫɬɭɩɚɸɳɟɝɨ ɤɨɧɞɟɧɫɚɬɚ  

G’ok = 190,791 ɤɝ/ɫ ɢɥɢ 686,848 ɬ/ɱ ɜɵɛɢɪɚɟɦ ɞɟɚɷɪɚɬɨɪ ɦɚɪɤɢ Ⱦɋɉ-800  
ɫ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ:  

1. Ⱦɚɜɥɟɧɢɟ – 7 ɛɚɪ;  
2. Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɞɟɚɷɪɢɪɭɟɦɨɣ ɜɨɞɵ – 800 ɬ/ɱ; 
3. ɉɨɥɟɡɧɚɹ ɜɦɟɫɬɢɦɨɫɬɶ ɛɚɤɨɜ – 100, 200 ɦ3. 

 
3.3 ȼɵɛɨɪ ɫɟɬɟɜɵɯ ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ 
 
ɉɨɞɨɝɪɟɜɚɬɟɥɢ ɫɟɬɟɜɨɣ ɜɨɞɵ ɜɵɛɢɪɚɟɦ ɩɨ ɪɚɫɱɟɬɧɨɦɭ ɩɪɨɩɭɫɤɭ ɜɨɞɵ, 

ɞɚɜɥɟɧɢɸ ɩɚɪɚ ɜ ɤɨɪɩɭɫɟ ɢ ɬɟɦɩɟɪɚɬɭɪɟ ɩɚɪɚ ɧɚ ɜɯɨɞɟ ɢ ɜɨɞɵ ɧɚ ɜɵɯɨɞɟ. 
Ɋɚɫɱɟɬɧɵɣ ɩɪɨɩɭɫɤ ɫɟɬɟɜɨɣ ɜɨɞɵ Gɫɜ =1852 ɤɝ/ɫ ɢɥɢ 6667,2 ɬ/ɱ.  

ȼɵɛɢɪɚɟɦ ɫɟɬɟɜɵɟ ɩɨɞɨɝɪɟɜɚɬɟɥɢ ɦɚɪɤɢ ɉɋȽ-5000-3,5-8-I  
ɫ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ:  

1. ɉɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ ɬɟɩɥɨɨɛɦɟɧɚ 5000 ɦ2; 
2. Ɋɚɫɱɟɬɧɵɣ ɩɪɨɩɭɫɤ ɜɨɞɵ 8000 ɬ/ɱ;  
3. Ɇɚɤɫɢɦɚɥɶɧɨɟ ɪɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ ɩɚɪɚ 3,5 ɛɚɪɚ;  
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4. Ɋɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ ɜɨɞɵ ɜ ɬɪɭɛɧɨɣ ɫɢɫɬɟɦɟ 8 ɛɚɪ;  
5. ȼɟɫ ɛɟɡ ɜɨɞɵ 85 ɬ. 

 
3.4 ȼɵɛɨɪ ɩɢɬɚɬɟɥɶɧɵɯ ɧɚɫɨɫɨɜ 
 
Ⱦɥɹ ɛɥɨɱɧɵɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɢɬɚɬɟɥɶɧɵɯ ɧɚɫɨɫɨɜ 

ɜɵɛɢɪɚɸɬ ɩɨ ɪɚɫɯɨɞɭ ɩɚɪɚ ɧɚ ɛɥɨɤ ɫ ɡɚɩɚɫɨɦ 6-8%, ɤɝ/ɫ 
 
G = Gɩɜ·1,05, (3.1)  
 

ɝɞɟ Gɩɜ - ɪɚɫɯɨɞ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɧɚ ɬɭɪɛɢɧɭ, ɤɝ/ɫ. 
 

G = ʹ͵Ͷ,ͷͺʹ·1,05=ʹͶ͸,͵ͳͳ  
 
ɉɟɪɟɫɱɟɬ ɪɚɫɯɨɞɚ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɢɡ ɤɝ/ɫ ɜ ɦ3/ɱ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ 
 ܳɩɧ= Gఘɩв ∙ ͵͸ͲͲ, (3.2) 

 
 ɝɞɟ G – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (3.1); 𝜌ɩв = ͻͲͶ,ͻͳ͵ – ɩɥɨɬɧɨɫɬɶ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ, ɤɝ/ ɦ3. 

 ܳɩɧ= ʹͶ͸,͵ͳͳଽ଴ସ,ଽଵଷ ∙ ͵͸ͲͲ = ͻ͹ͻ,ͺͻ͸  

 
ɇɚɩɨɪ ɩɢɬɚɬɟɥɶɧɨɝɨ ɧɚɫɨɫɚ ɩɪɢɧɢɦɚɟɬɫɹ ɧɚ 20% ɛɨɥɶɲɟ, ɱɟɦ ɧɨɦɢɧɚɥɶɧɨɟ 

ɞɚɜɥɟɧɢɟ ɩɚɪɚ ɩɟɪɟɞ ɬɭɪɛɢɧɨɣ, Ɇɉɚ: 
ː݌  = ˓଴·1,2, (3.3)  
  

ɝɞɟ ˓଴ – ɞɚɜɥɟɧɢɟ ɨɫɬɪɨɝɨ ɩɚɪɚ, Ɇɉɚ. 
ː݌  = ͳʹ,ͺ·1,3·10 = 15,3  

 
Ⱦɚɜɥɟɧɢɟ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɧɚ ɜɫɚɫɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
в݌  = ɞ݌ + ɞܪ ∙ 𝑔 ∙ 𝜌ɩв ∙ ͳͲ−଺ −  ௖, (3.4)݌∆
 

ɝɞɟ ݌ɞ = Ͳ,͹ – ɞɚɜɥɟɧɢɟ ɜ ɞɟɚɷɪɚɬɨɪɟ, Ɇɉɚ; ܪɞ = ʹʹ – ɜɵɫɨɬɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɛɚɤɚ ɞɟɚɷɪɚɬɨɪɚ, ɦ; 𝑔 = ͻ,ͺͳ – ɭɫɤɨɪɟɧɢɟ ɫɜɨɛɨɞɧɨɝɨ ɩɚɞɟɧɢɹ, ɇ/ɦ; 𝜌ɩв – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (3.2); ∆݌௖ = Ͳ,Ͳͳ – ɫɭɦɦɚɪɧɨɟ ɝɢɞɪɚɜɥɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɨɞɹɧɨɝɨ ɬɪɚɤɬɚ 
ɞɨ ɩɢɬɚɬɟɥɶɧɨɝɨ ɧɚɫɨɫɚ, Ɇɉɚ. 
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в݌  = Ͳ,͹ + ʹʹ ∙ ͻ,ͺͳ ∙ ͻͲͶ,ͻͳ͵ ∙ ͳͲ−଺ − Ͳ,Ͳͳ = Ͳ,ͺͺͷ  
 
ɉɨɬɪɟɛɥɹɟɦɚɹ ɧɚɫɨɫɨɦ ɦɨɳɧɨɫɬɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ, ɤȼɬ 
 ˒ܰː = G∙ሺ𝑝ː−𝑝вሻ∙ଵ଴଴଴𝜂∙ఘɩв , (3.5) 

 
ɝɞɟ G – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (3.1); ݌ː – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (3.3); ݌в – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (3.4); 𝜌ɩв – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (3.2); ߟ = Ͳ,ͺ͵ – ɄɉȾ ɧɚɫɨɫɚ. 

 ˒ܰː = ଶସ଺,ଷଵଵ∙ሺଵହ,ଷ଺−଴,଼଼ହሻ∙ଵ଴଴଴଴,଼ଷ∙ଽ଴ସ,ଽଵଷ = Ͷ͹Ͳ͹,ͷͷͷ  

 
ȼɵɛɢɪɚɟɦ 2 ɩɢɬɚɬɟɥɶɧɵɯ ɧɚɫɨɫɚ ɫ ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɦ ɫ 50% ɩɨɞɚɱɟɣ ɨɬ 

ɨɛɳɟɝɨ ɪɚɫɯɨɞɚ ɉɗ-720-185/200 ɫ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ: 
1. ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ – 720 ɦ3/ɱ; 
2. Ⱦɚɜɥɟɧɢɟ – 18,15 /19,62 Ɇɉɚ; 
3. ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ 2900 ɨɛ./ɦɢɧ 
4. ɉɨɬɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫɬɶ – 5000 ɤȼɬ. 

 
3.5 ȼɵɛɨɪ ɤɨɧɞɟɧɫɚɬɧɵɯ ɧɚɫɨɫɨɜ 
 
Ʉɨɧɞɟɧɫɚɬɧɵɟ ɧɚɫɨɫɵ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɜ ɤɨɥɢɱɟɫɬɜɟ 2-3 ɧɚ ɬɭɪɛɢɧɭ, ɩɪɢ 

ɞɜɭɯ – ɤɚɠɞɵɣ ɫ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 100 %, ɚ ɩɪɢ ɬɪɟɯ – 50%.  
Ɂɚ ɪɚɫɱɟɬɧɭɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɪɢɧɢɦɚɸɬ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɩɚɪɚ 

ɜ ɤɨɧɞɟɧɫɚɬɨɪ, ɤɨɬɨɪɵɣ ɫɨɫɬɚɜɥɹɟɬ 148,471 ɤɝ/ɫ ɢɥɢ 534,496 ɬ/ɱ.   
Ɍɪɟɛɭɟɦɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɧɚɫɨɫɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ, ɦ3/ɱ 
 ܳɤɧ= ஽ˍˏ ˃ˍ˔ఘɤɧ ∙ ͵͸ͲͲ, (3.6) 

 
ɝɞɟ ܦˍˏ ˃ˍ˔ – ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɨɫɧɨɜɧɨɝɨ ɤɨɧɞɟɧɫɚɬɚ ɧɚ ɜɵɯɨɞɟ ɢɡ 
ɤɨɧɞɟɧɫɚɬɨɪɚ, ɤɝ/ɫ; 𝜌ɩв = ͻͻ͹,͵ͻͺ – ɩɥɨɬɧɨɫɬɶ ɨɫɧɨɜɧɨɝɨ ɤɨɧɞɟɧɫɚɬɚ, ɤɝ/ ɦ3. 

 ܳɤɧ= ͳͶͺ,Ͷ͹ͳଽଽ଻,ଷଽ଼ ∙ ͵͸ͲͲ = ͷ͵ͷ,ͺͻ  

 
Ⱦɚɜɥɟɧɢɟ ɧɚɝɧɟɬɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ, Ɇɉɚ 
в݌  = ɞ݌ + ɞܪ ∙ 𝑔 ∙ 𝜌ɤɧ ∙ ͳͲ−଺, (3.7) 
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ɝɞɟ ݌ɞ = Ͳ,͹ – ɞɚɜɥɟɧɢɟ ɜ ɞɟɚɷɪɚɬɨɪɟ, Ɇɉɚ; ܪɞ = ʹʹ – ɜɵɫɨɬɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɛɚɤɚ ɞɟɚɷɪɚɬɨɪɚ, ɦ; 𝑔 = ͻ,ͺͳ – ɭɫɤɨɪɟɧɢɟ ɫɜɨɛɨɞɧɨɝɨ ɩɚɞɟɧɢɹ, ɇ/ɦ; 𝜌ɤɧ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (3.6). 

в݌  = Ͳ,͹ + ʹʹ ∙ ͻ,ͺͳ ∙ ͻͻ͹,͵ͻͺ ∙ ͳͲ−଺ = Ͳ,ͻͳͷ  
 
ɉɨɬɪɟɛɥɹɟɦɚɹ ɧɚɫɨɫɨɦ ɦɨɳɧɨɫɬɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ, ɤȼɬ 
 ˍܰː = ஽ˍˏ ˃ˍ˔∙ሺ𝑝ː−𝑝вሻ∙ଵ଴଴଴𝜂∙ఘɤɧ , (3.8) 

 
ɝɞɟ ܦˍˏ ˃ˍ˔ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (3.6); ݌ː – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (3.7); ݌в = Ͳ,Ͳʹ – ɞɚɜɥɟɧɢɟ ɩɟɪɟɤɚɱɢɜɚɟɦɨɣ ɫɪɟɞɵ ɧɚ ɜɫɚɫɟ, Ɇɉɚ; 𝜌ɤɧ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (3.6); ߟ = Ͳ,ͺ͵ – ɄɉȾ ɧɚɫɨɫɚ. 

 ˒ܰː = ͳͶͺ,Ͷ͹ͳ∙ሺ଴,ଽଵହ−଴,଴ଶሻ∙ଵ଴଴଴଴,଼ଷ∙ଽଽ଻,ଷଽ଼ = ͳ͸Ͳ,ͷͶͻ  

 
ȼɵɛɢɪɚɟɦ 3 ɤɨɧɞɟɧɫɚɬɧɵɯ ɧɚɫɨɫa ɦɚɪɤɢ 12Ʉɫȼ-9ɯ4 ɩɨ 50 % 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɫ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ: 
1. ɉɨɞɚɱɚ – 300 ɦ3/ɱ 
2. ɇɚɩɨɪ – 160 ɦ ɜɨɞ.ɫɬ.; 
3. ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ – 1450 ɨɛ/ɦɢɧ 
4. Ɇɚɤɫɢɦɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ – 230 ɤȼɬ. 

 
3.6 ȼɵɛɨɪ ɰɢɪɤɭɥɹɰɢɨɧɧɵɯ ɧɚɫɨɫɨɜ 
 
Ɋɚɫɯɨɞ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ ɜ ɤɨɧɞɟɧɫɚɬɨɪ, ɬ/ɱ 
 ܳˑ˅ = m ∙ ˏˍܦ ˃ˍ˔ ∙ ͵,͸, (3.9) 
 

ɝɞɟ  m – ɤɪɚɬɧɨɫɬɶ ɨɯɥɚɠɞɟɧɢɹ, ɤɝ/ɤɝ; ܦˍˏ ˃ˍ˔ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (3.6). 
 ܳˑ˅ = ͷͲ ∙ ͳͶͺ,Ͷ͹ͳ ∙ ͵,͸ = ʹ͸͹ʹͶ,͹ͺ   
 
ɋ ɭɱɟɬɨɦ ɩɨɞɚɱɢ ɱɚɫɬɢ ɜɨɞɵ ɧɚ ɨɯɥɚɠɞɟɧɢɟ ɝɚɡɚ ɝɟɧɟɪɚɬɨɪɚ, 

ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɢ, ɜɨɞɹɧɵɟ ɷɠɟɤɬɨɪɵ, ɜɨɞɨɩɨɞɝɨɬɨɜɤɭ ɢ ɩɪɨɱɢɟ ɧɭɠɞɵ, 
ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ, ɬ/ɱ 

 
 ܳˑ˅˓ = ͳ,ͳ ∙ ܳˑ˅, (3.10) 
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ɝɞɟ ܳˑ˅ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (3.9). ܳˑ˅˓ = ͳ,ͳ ∙ ʹ͸͹ʹͶ,͹ͺ = ʹͻ͵ͻ͹,ʹͷͺ  

 
ɇɚ ɛɟɪɟɝɨɜɨɣ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ Ɍɗɐ-3 ɭɫɬɚɧɨɜɥɟɧɵ 3 ɰɢɪɤɭɥɹɰɢɨɧɧɵɯ 

ɧɚɫɨɫɚ ɬɢɩɚ 1200ȼ-6,3/63-I, ɨɫɧɚɳɟɧɧɵɟ ɱɚɫɬɨɬɧɨ-ɪɟɝɭɥɢɪɭɟɦɵɦɢ ɩɪɢɜɨɞɚɦɢ. ȼ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɚɫɯɨɞɚɦɢ ɜɨɞɵ ɧɚ ɛɥɨɤ №2 ɭɫɬɚɧɨɜɤɚ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɧɚɫɨɫɨɜ 
ɧɟ ɬɪɟɛɭɟɬɫɹ. 
 

3.7 ȼɵɛɨɪ ɫɟɬɟɜɵɯ ɧɚɫɨɫɨɜ 
 
ȼɵɛɨɪ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɢ ɧɚɩɨɪɭ. ɋɟɬɟɜɵɟ ɧɚɫɨɫɵ 

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

Ɉɛɳɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɫɟɬɟɜɵɯ ɧɚɫɨɫɨɜ, ˏଷ/ɱ: 
  ܳc˅ = Gc˅ఘ , (3.11) 

 
ɝɞɟ Gc˅ = ͳͻͶͶ,ͺͳ͸ – ɪɚɫɯɨɞ ɫɟɬɟɜɨɣ ɜɨɞɵ, ɤɝ/ɫ; 𝜌 – ɩɥɨɬɧɨɫɬɶ ɫɟɬɟɜɨɣ ɜɨɞɵ, ɤɝ/ɦ3. 

  ܳc˅ = ଵଽସସ,଼ଵ଺ଽହଽ,ହ଻ ∙ ͵͸ͲͲ = ͹ʹͻ͸,͹͵  

 
ȼɵɛɢɪɚɟɦ ɫɟɬɟɜɵɟ ɧɚɫɨɫɵ ɋɗ-5000-160 ɜ ɤɨɥɢɱɟɫɬɜɟ 3 ɲɬɭɤ (ɞɜɚ ɜ ɪɚɛɨɬɟ 

ɢ ɨɞɢɧ ɜ ɪɟɡɟɪɜɟ) ɫ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ: 
1. Ɇɚɤɫɢɦɚɥɶɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ – 5000 ɦ3/ɱ; 
2. ɇɚɩɨɪ – 0,78-0,68-0,63 Ɇɉɚ; 
3. ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ 3000 ɨɛ./ɦɢɧ; 
4. ɉɨɬɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫɬɶ – 2505 ɤȼɬ; 
5. ɄɉȾ – 87 %. 
 
3.8 ȼɵɛɨɪ ɛɚɝɟɪɧɨɝɨ ɧɚɫɨɫɚ 
 
Ɉɩɪɟɞɟɥɢɦ ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɵ, ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɭɞɚɥɟɧɢɹ ɡɨɥɨ-ɲɥɚɤɨɜɵɯ 

ɨɬɯɨɞɨɜ. Ⱦɥɹ ɧɚɱɚɥɚ ɪɚɫɫɱɢɬɚɟɦ ɫɭɦɦɚɪɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɲɥɚɤɚ ɢ ɡɨɥɵ, ɬ/ɱ, 
ɭɞɚɥɹɟɦɨɟ ɫ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɩɨ ɮɨɪɦɭɥɟ 

 M˛ˎ.ˊ = Ͳ,Ͳͳ ∙ B ∙ ሺA˓ + qସ ∙ Qː˓ଷଶ଻଴଴ሻ ∙ ሺͳ − α˖ː ∙ ቀͳ − ηˊ˖ଵ଴଴ቁሻ,  (3.12)  

 
ɝɞɟ B = ͳ͵ͳ,͹͹ – ɱɚɫɨɜɨɣ ɪɚɫɯɨɞ ɫɠɢɝɚɟɦɨɝɨ ɬɨɩɥɢɜɚ, ɬ/ɱ; A˓ = ͷ,͸͸ – ɡɨɥɶɧɨɫɬɶ ɪɚɛɨɱɟɣ ɦɚɫɫɵ ɬɨɩɥɢɜɚ, %;  α˖ː = Ͳ,ͻͷ – ɞɨɥɹ ɡɨɥɵ, ɭɧɨɫɢɦɚɹ ɝɚɡɚɦɢ; 
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qସ = ͳ – ɩɨɬɟɪɹ ɫ ɦɟɯɚɧɢɱɟɫɤɢɦ ɧɟɞɨɠɨɝɨɦ; Qː˓ = ͳ͸ʹͶͳ,͸ͺ – ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɬɨɩɥɢɜɚ, ɤȾɠ/ɤɝ; ηˊ˖ = ͻͻ – ɄɉȾ Ɂɍ, %. 
 M˛ˎ.ˊ = Ͳ,Ͳͳ ∙ ͳ͵ͳ,͹͹ ∙ ቀͷ,͸͸ + ͳ ∙ ଵ଺ଶସଵ,଺଼ଷଶ଻଴଴ ቁ ∙ (ͳ − Ͳ,ͻͷ ∙ ቀͳ − ଽଽଵ଴଴ቁ) = ͺ,ͲͶ  

 
ɋ ɭɱɟɬɨɦ ɮɨɪɦɭɥɵ (5.4) ɨɩɪɟɞɟɥɢɦ ɪɚɫɯɨɞ ɜɨɞɵ, ɬ/ɱ 
 M˅ = ͳʹ ∙ M˛ˎ.ˊ = ͳʹ ∙ ͺ,ͲͶ = ͻ͸,Ͷ͵ (3.13) 
 
Ɋɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɩɭɥɶɩɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ, ɦ3/ɱ 
 Q = M˛γ˛ + Mˊγˊ + M˅γ˅ , (3.14) 

 
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 = ଼,଴ସ଴,ହ + ଽ଺,ସଷଵ = ͳͳʹ,ͷͳ  

 
Ⱦɥɹ ɧɚɣɞɟɧɧɨɝɨ ɪɚɫɯɨɞɚ ɩɭɥɶɩɵ ɜɵɛɢɪɚɟɦ ɛɚɝɟɪɧɵɣ ɧɚɫɨɫ 5Ƚɪɭ-12  

ɫ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 100 – 150 ɦ3/ɱ, ɞɚɜɥɟɧɢɟɦ ɧɚ ɜɵɯɨɞɟ ɢɡ ɧɚɫɨɫɚ  
0,18-0,165 Ɇɉɚ, ɦɨɳɧɨɫɬɶɸ 10,5 – 13 ɤȼɬ; ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ 1450 ɨɛ/ɦɢɧ. 
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4 Ɉɛɳɚɹ ɱɚɫɬɶ 
4.1 ɋɢɫɬɟɦɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢ ɏȼɈ 
 
ɉɨɦɢɦɨ ɤɨɧɞɟɧɫɚɬɨɪɚ ɧɚ ɬɟɩɥɨɜɵɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɹɯ ɬɟɯɧɢɱɟɫɤɚɹ 

ɜɨɞɚ ɪɚɫɯɨɞɭɟɬɫɹ ɢ ɧɚ ɞɪɭɝɢɟ ɧɭɠɞɵ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɧɢɠɟ: 
1. Ɉɯɥɚɠɞɟɧɢɟ ɝɚɡɚ ɝɟɧɟɪɚɬɨɪɚ; 
2. Ⱦɨɛɚɜɨɱɧɚɹ ɜɨɞɚ ɧɚ Ɍɗɐ; 
3. ɏɨɡɹɣɫɬɜɟɧɧɵɟ ɧɭɠɞɵ; 
4. Ɇɚɫɥɨɨɯɥɚɞɢɬɟɥɢ; 
5. Ɉɯɥɚɠɞɟɧɢɟ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɦɟɯɚɧɢɡɦɨɜ; 
ȿɫɥɢ ɩɪɢɧɹɬɶ ɪɚɫɯɨɞ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ, ɩɨɞɚɜɚɟɦɨɣ ɜ ɤɨɧɞɟɧɫɚɬɨɪ, ɡɚ 

100 %, ɬɨ ɪɚɫɯɨɞɵ ɧɚ ɭɤɚɡɚɧɧɵɟ ɜɵɲɟ ɧɭɠɞɵ ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɜ ɞɨɥɹɯ, 
ɤɨɬɨɪɵɟ ɭɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɟ 4.1. ɋ ɭɱɟɬɨɦ ɷɬɢɯ ɞɨɥɟɣ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɪɚɫɯɨɞɵ 
ɬɟɯɧɢɱɟɫɤɨɣ ɜɨɞɵ ɩɨ ɤɚɠɞɨɦɭ ɩɭɧɤɬɭ ɢ ɨɛɳɢɣ ɪɚɫɯɨɞ ɧɚ ɜɬɨɪɨɣ ɷɧɟɪɝɨɛɥɨɤ. 

 
Ɍɚɛɥɢɰɚ 4.1 – Ɋɚɫɯɨɞ ɬɟɯɧɢɱɟɫɤɨɣ ɜɨɞɵ ɧɚ ɧɭɠɞɵ 2 ɷɧɟɪɝɨɛɥɨɤɚ 

ɉɨɬɪɟɛɢɬɟɥɶ ɬɟɯɧɢɱɟɫɤɨɣ 
ɜɨɞɵ 

Ⱦɨɥɹ, % Ɋɚɫɯɨɞ, ɬ/ɱ 

Ʉɨɧɞɟɧɫɚɬɨɪ (ɥɟɬɨ) 100 26724,78 

Ƚɚɡɨɯɥɚɞɢɬɟɥɶ ɝɟɧɟɪɚɬɨɪɚ 2,5 668,0 

Ɇɚɫɥɨɨɯɥɚɞɢɬɟɥɶ ɬɭɪɛɢɧ ɡɚɤɪɵɬɵɣ ɤɨɧɬɭɪ 0,0 

ɏɨɡɹɣɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 0,05 13,4 

Ɉɯɥɚɠɞɟɧɢɟ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ 
ɦɟɯɚɧɢɡɦɨɜ 

1 267,25 

Ⱦɨɛɚɜɨɱɧɚɹ ɜɨɞɚ 0,8 213,80 

ɂɬɨɝɨ 27887,13 

 
ɉɪɢ ɩɪɢɦɟɧɟɧɢɢ ɩɪɹɦɨɬɨɱɧɨɣ ɫɢɫɬɟɦɵ ɬɟɯɧɢɱɟɫɤɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɞɥɹ 

ɜɬɨɪɨɝɨ ɷɧɟɪɝɨɛɥɨɤɚ ɦɚɤɫɢɦɚɥɶɧɵɣ ɡɚɛɨɪ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ ɢɡ 
ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɜɨɞɨɡɚɛɨɪɚ ɪɟɤɢ ȿɧɢɫɟɣ ɫɨɫɬɚɜɢɬ 27887,13 ɬ/ɱ. ɂɡ-ɡɚ 
ɧɟɩɪɟɪɵɜɧɨɝɨ ɪɨɫɬɚ ɫɬɚɜɤɢ ɩɥɚɬɵ ɡɚ ɩɨɥɶɡɨɜɚɧɢɟ ɜɨɞɧɵɦɢ ɨɛɴɟɤɬɚɦɢ ɢ 
ɬɟɩɥɨɜɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ ɩɨɦɢɦɨ ɩɪɹɦɨɬɨɱɧɨɣ ɫɢɫɬɟɦɵ ɫɥɟɞɭɟɬ ɬɚɤɠɟ ɪɚɫɫɦɨɬɪɟɬɶ 
ɜɚɪɢɚɧɬ ɨɛɨɪɨɬɧɨɣ ɫɢɫɬɟɦɵ ɜɨɞɨɫɧɚɛɠɟɧɢɹ. 

Ⱦɥɹ ɨɯɥɚɠɞɟɧɢɹ ɤɨɧɞɟɧɫɚɬɨɪɚ ɢ ɦɟɯɚɧɢɡɦɨɜ ɩɪɟɞɥɚɝɚɟɬɫɹ ɭɫɬɚɧɨɜɤɚ 
ɛɚɲɟɧɧɨɣ ɢɫɩɚɪɢɬɟɥɶɧɨɣ ɝɪɚɞɢɪɧɢ ɩɥɨɳɚɞɶɸ ɨɪɨɲɟɧɢɹ 3200 ɦ2.  

ɉɨ ɫɪɚɜɧɟɧɢɸ ɫ ɭɫɬɪɨɣɫɬɜɚɦɢ ɞɪɭɝɢɯ ɬɢɩɨɜ ɷɬɢ ɭɫɬɚɧɨɜɤɢ ɢɦɟɸɬ 
ɧɟɨɫɩɨɪɢɦɵɟ ɞɨɫɬɨɢɧɫɬɜɚ:  

1. Ȼɨɥɶɲɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɢ ɫɤɨɪɨɫɬɶ ɨɯɥɚɠɞɟɧɢɹ ɜɨɞɵ ɞɥɹ 
ɩɪɨɦɵɲɥɟɧɧɵɯ ɰɟɥɟɣ;  
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2. ɉɪɨɫɬɨɬɚ ɭɫɬɪɨɣɫɬɜɚ, ɞɥɹ ɫɨɡɞɚɧɢɹ ɭɫɬɚɧɨɜɨɤ ɧɟ ɬɪɟɛɭɟɬɫɹ ɨɫɧɚɳɟɧɢɟ 
ɫɥɨɠɧɨɣ ɬɟɯɧɢɤɨɣ, ɷɥɟɤɬɪɨɧɢɤɨɣ, ɩɨɞɴɟɦɧɵɦɢ ɦɟɯɚɧɢɡɦɚɦɢ;  

3. Ɍɟɯɧɨɥɨɝɢɹ, ɧɟ ɬɪɟɛɭɸɳɚɹ ɫɥɨɠɧɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ. ɉɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ 
ɞɨɫɬɚɬɨɱɧɨ ɩɪɨɫɬ ɢ ɧɟ ɬɪɟɛɭɟɬ ɛɨɥɶɲɢɯ ɡɚɬɪɚɬ ɬɪɭɞɚ;  

4. Ɋɚɛɨɬɚ ɩɪɢ ɜɵɫɨɤɢɯ ɢ ɧɢɡɤɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ;  
5. Ȼɥɢɡɨɫɬɶ ɤ ɨɛɴɟɤɬɭ ɨɯɥɚɠɞɟɧɢɹ, ɫɩɨɫɨɛɫɬɜɭɸɳɚɹ ɭɦɟɧɶɲɟɧɢɸ 

ɪɚɫɯɨɞɨɜ ɧɚ ɭɫɬɪɨɣɫɬɜɨ ɫɥɨɠɧɵɯ ɢ ɞɥɢɧɧɵɯ ɜɨɞɨɩɪɨɜɨɞɧɵɯ ɥɢɧɢɣ;  
6. Ȼɵɫɬɪɨɟ ɨɯɥɚɠɞɟɧɢɟ ɠɢɞɤɨɫɬɢ ɨɬ +45°C ɞɨ +15°C;  
7. ȼɨɡɦɨɠɧɨɫɬɶ ɞɨɫɬɭɩɚ ɤ ɜɧɭɬɪɟɧɧɢɦ ɱɚɫɬɹɦ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɨɱɢɫɬɤɢ, 

ɪɟɦɨɧɬɚ ɢɥɢ ɡɚɦɟɧɵ ɞɟɬɚɥɟɣ. 
Ⱦɥɹ ɩɨɞɚɱɢ ɜɨɞɵ ɧɚ ɨɯɥɚɠɞɟɧɢɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɭɫɬɚɧɨɜɤɚ ɬɪɟɯ 

ɰɢɪɤɭɥɹɰɢɨɧɧɵɯ ɧɚɫɨɫɨɜ (2- ɪɚɛɨɱɢɯ, ɨɞɢɧ-ɜ ɪɟɡɟɪɜɟ) ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 
15000 ɦ3/ɱ ɢ ɧɚɩɨɪɨɦ 40 ɦ ɜ ɫɬ. ɤɚɠɞɵɣ. 

Ɉɪɢɟɧɬɢɪɨɜɨɱɧɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɡɚɛɨɪ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ (ɬ/ɱ) ɢɡ 
ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɜɨɞɨɡɚɛɨɪɚ ɪɟɤɢ ȿɧɢɫɟɣ ɩɪɢ ɨɛɨɪɨɬɧɨɣ ɫɢɫɬɟɦɟ ɨɯɥɚɠɞɟɧɢɹ 
ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 ܳˇˑ˄ˑ˄˓ = ܳˑ˅ ∙ ሺ݌ˋ˔˒ + ˖.ˍ݌ + ሻ˓˒݌ ͳͲͲ⁄ , (4.1) 

 
ɝɞɟ ܳˑ˅ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (3.9); ݌ˋ˔˒ = ͳ,ͳͷ – ɞɨɥɹ ɩɨɬɟɪɶ ɜɨɞɵ ɧɚ ɢɫɩɚɪɟɧɢɟ, %; ݌ˍ.˖ = Ͳ,Ͳͷ – ɞɨɥɹ ɩɨɬɟɪɶ ɜɨɞɵ ɫ ɤɚɩɟɥɶɧɵɦ ɭɧɨɫɨɦ, %; ݌˒˓ =0,3 – ɞɨɥɹ ɩɨɬɟɪɶ ɜɨɞɵ ɫ ɩɪɨɞɭɜɤɨɣ, %. 

 ܳˇˑ˄ˑ˄˓ = ʹ͸͹ʹͶ,͹ͺ ∙ ሺͳ,ͳͷ + Ͳ,Ͳͷ + Ͳ,͵ሻ ͳͲͲ⁄ = ͶͲͲ,ͺ͹  

 
ɇɚ ɨɫɧɨɜɚɧɢɢ ɫɪɚɜɧɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɡɚɛɨɪɚ ɜɨɞɵ ɢ ɪɟɤɢ ȿɧɢɫɟɣ ɞɥɹ 

ɩɪɹɦɨɬɨɱɧɨɣ ɢ ɨɛɨɪɨɬɧɨɣ ɫɢɫɬɟɦɟ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ 
ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɨɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɨɛɨɪɨɬɧɨɣ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ. ɍɞɨɪɨɠɚɧɢɟ 
ɤɚɩɢɬɚɥɶɧɵɯ ɡɚɬɪɚɬ ɩɪɢ ɜɵɛɨɪɟ ɨɛɨɪɨɬɧɨɣ ɫɢɫɬɟɦɵ ɤɨɦɩɟɧɫɢɪɭɟɬɫɹ 
ɡɧɚɱɢɬɟɥɶɧɵɦ ɭɦɟɧɶɲɟɧɢɟɦ ɨɩɟɪɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ ɡɚ ɩɨɥɶɡɨɜɚɧɢɟ ɜɨɞɧɵɦɢ 
ɪɟɫɭɪɫɚɦɢ ɪɟɤɢ ȿɧɢɫɟɣ. 

ɍɫɬɚɧɨɜɤɚ ɧɨɜɨɝɨ ɷɧɟɪɝɨɛɥɨɤɚ ɫ ɬɭɪɛɨɚɝɪɟɝɚɬɨɦ Ɍ-185/220-130 ɢ 
ɛɚɪɚɛɚɧɧɵɦ ɤɨɬɥɨɦ ɫ ɪɚɛɨɱɢɦ ɞɚɜɥɟɧɢɟɦ 14,0 Ɇɉɚ ɧɟ ɬɪɟɛɭɟɬ ɪɟɤɨɧɫɬɪɭɤɰɢɢ 
ɫɭɳɟɫɬɜɭɸɳɟɣ ɫɢɫɬɟɦɵ ɏȼɈ, ɬɚɤ ɤɚɤ ɟɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɢ ɤɚɱɟɫɬɜɨ 
ɹɜɥɹɸɬɫɹ ɞɨɫɬɚɬɨɱɧɵɦɢ.  
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4.2 Ʉɨɦɩɨɧɨɜɨɱɧɵɟ ɪɟɲɟɧɢɹ ɝɥɚɜɧɨɝɨ ɤɨɪɩɭɫɚ  
 
Ⱥɪɯɢɬɟɤɬɭɪɧɵɟ ɪɟɲɟɧɢɹ ɪɚɫɲɢɪɟɧɢɹ ɝɥɚɜɧɨɝɨ ɤɨɪɩɭɫɚ ɫɨɯɪɚɧɹɸɬɫɹ ɤɚɤ ɭ 

ɛɥɨɤɚ ɫɬ. №1, ɛɟɡ ɢɡɦɟɧɟɧɢɣ. Ɂɞɚɧɢɟ Ƚɥɚɜɧɨɝɨ ɤɨɪɩɭɫɚ ɜ ɱɚɫɬɢ ɬɭɪɛɢɧɧɨɝɨ ɢ 
ɤɨɬɟɥɶɧɨɝɨ ɨɬɞɟɥɟɧɢɣ ɭɞɥɢɧɹɟɬɫɹ ɧɚ 5 ɩɪɨɥɟɬɨɜ ɩɨ 12 ɦɟɬɪɨɜ, ɬ.ɟ. ɧɚ 60 ɦ, ɚ 
ɨɬɞɟɥɟɧɢɟ ɞɟɚɷɪɚɬɨɪɧɨɣ ɧɚ ɞɜɚ ɩɪɨɥɟɬɚ ɩɨ 12 ɦ, ɬ.ɟ. ɧɚ 24 ɦɟɬɪɚ. ɋɨ ɫɬɨɪɨɧɵ 
ɜɪɟɦɟɧɧɨɝɨ ɬɨɪɰɚ ɜɨ ɜɫɟɯ ɨɬɞɟɥɟɧɢɹɯ ɜɵɩɨɥɧɹɸɬɫɹ ɪɟɦɨɧɬɧɵɟ ɩɥɨɳɚɞɤɢ 
ɢɞɟɧɬɢɱɧɵɟ ɫɭɳɟɫɬɜɭɸɳɢɦ. Ɉɫɶ ɬɭɪɛɨɚɝɪɟɝɚɬɚ ɢ ɤɨɬɥɚ ɛɥɨɤɚ №2 ɪɚɫɩɨɥɚɝɚɟɬɫɹ 
ɩɨɫɪɟɞɢɧɟ ɦɟɠɞɭ ɨɫɹɦɢ «11-12», ɤɚɤ ɛɵɥɨ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɢɫɯɨɞɧɵɦ ɩɪɨɟɤɬɨɦ 
Ɍɨɦɫɤɨɝɨ ɮɢɥɢɚɥɚ ɈȺɈ «ɋɢɛɢɪɫɤɢɣ ɇɌɐ».  

Ʉɨɦɩɨɧɨɜɤɚ ɞɵɦɨɫɨɫɧɨɝɨ ɨɬɞɟɥɟɧɢɹ ɫ ɷɥɟɤɬɪɨɮɢɥɶɬɪɚɦɢ ɨɬɥɢɱɚɟɬɫɹ ɨɬ 
ɛɥɨɤɚ №1 ɬɟɦ, ɱɬɨ ɟɝɨ ɞɥɢɧɚ ɫɬɚɧɨɜɢɬɫɹ ɧɟɞɨɫɬɚɬɨɱɧɨɣ ɩɪɢ ɭɫɬɚɧɨɜɤɟ 
ɤɨɧɞɟɧɫɚɰɢɨɧɧɨɝɨ ɬɟɩɥɨɭɬɢɥɢɡɚɬɨɪɚ. ɉɨɷɬɨɦɭ ɞɵɦɨɫɨɫɧɨɟ ɨɬɞɟɥɟɧɢɟ 
ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɩɭɬɟɦ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɩɨɦɟɳɟɧɢɹ ɞɥɢɧɨɣ 31,5 ɦ 
ɞɥɹ ɪɚɡɦɟɳɟɧɢɹ ɄɌɍ.  

Ƚɚɛɚɪɢɬɵ ɤɨɬɥɚ ɛɥɨɤɚ №2 ɩɨ ɜɫɟɦ ɬɪɟɦ ɢɡɦɟɪɟɧɢɹɦ ɦɟɧɶɲɟ ɝɚɛɚɪɢɬɨɜ 
ɤɨɬɥɚ ɛɥɨɤɚ №1 ɢ ɤɨɬɟɥ ɛɟɡ ɩɪɨɛɥɟɦ ɤɨɦɩɨɧɭɟɬɫɹ ɜ ɫɭɳɟɫɬɜɭɸɳɟɟ ɤɨɬɟɥɶɧɨɟ 
ɨɬɞɟɥɟɧɢɟ.  

Ʉɨɦɩɨɧɨɜɤɚ ɞɟɚɷɪɚɬɨɪɧɨɝɨ ɨɬɞɟɥɟɧɢɹ ɢ ɭɝɥɟɩɨɞɚɱɢ ɜɵɩɨɥɧɹɟɬɫɹ 
ɚɧɚɥɨɝɢɱɧɨ ɛɥɨɤɭ №1, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɨɬɫɭɬɫɬɜɭɸɳɢɯ ɜ ɛɥɨɤɟ №2 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɩɪɨɦɩɟɪɟɝɪɟɜɚ.  

Ʉɨɦɩɨɧɨɜɤɚ ɷɥɟɤɬɪɨɩɨɦɟɳɟɧɢɣ ɜɵɩɨɥɧɟɧɚ ɚɧɚɥɨɝɢɱɧɨ ɛɥɨɤɭ №1. 
 

4.3 Ƚɟɧɟɪɚɥɶɧɵɣ ɩɥɚɧ ɫɬɚɧɰɢɢ 
 
ȼ ɪɚɦɤɚɯ ɩɪɨɟɤɬɚ ɪɚɫɲɢɪɟɧɢɹ Ʉɪɚɫɧɨɹɪɫɤɨɣ Ɍɗɐ-3 ɧɨɜɵɦ ɷɧɟɪɝɨɛɥɨɤɨɦ 

ɫɬ. № 2 ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɫɥɟɞɭɸɳɢɯ ɨɫɧɨɜɧɵɯ ɡɞɚɧɢɣ ɢ 
ɫɨɨɪɭɠɟɧɢɣ:  

1. Ƚɥɚɜɧɵɣ ɤɨɪɩɭɫ; 
Ƚɥɚɜɧɵɣ ɤɨɪɩɭɫ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɪɚɫɲɢɪɟɧɢɟ ɜ ɫɬɨɪɨɧɭ ɜɪɟɦɟɧɧɨɝɨ ɬɨɪɰɚ 

ɞɨ ɨɫɢ № 16 (ȼɚɪɢɚɧɬ 1) ɢɥɢ №18 (ȼɚɪɢɚɧɬ 2). Ⱦɚɧɧɨɟ ɪɚɫɲɢɪɟɧɢɟ ɛɵɥɨ 
ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɢɫɯɨɞɧɵɦ ɩɪɨɟɤɬɨɦ ɢ ɞɨɥɠɧɨ ɛɵɬɶ ɜɵɩɨɥɧɟɧɨ ɜ ɩɨɥɧɨɦ ɫ ɧɢɦ 
ɫɨɨɬɜɟɬɫɬɜɢɟɦ;  

2. Ɉɬɤɪɵɬɚɹ ɭɫɬɚɧɨɜɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ;  
ɍɫɬɚɧɨɜɤɚ ɛɥɨɱɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 

ɜɵɩɨɥɧɹɟɬɫɹ ɚɧɚɥɨɝɢɱɧɨ ɪɚɫɩɨɥɨɠɟɧɢɸ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɷɧɟɪɝɨɛɥɨɤɚ ɫɬ. №1;  
3. ɗɫɬɚɤɚɞɚ ɫɜɹɡɢ ɫ ɜɨɞɨɝɪɟɣɧɨɣ ɤɨɬɟɥɶɧɨɣ;  
ȼɵɩɨɥɧɹɟɬɫɹ ɩɪɨɞɥɟɧɢɟ ɷɫɬɚɤɚɞɵ ɫɜɹɡɢ ɫ ɜɨɞɨɝɪɟɣɧɨɣ ɤɨɬɟɥɶɧɨɣ,  

ɢ ɩɪɨɤɥɚɞɤɚ ɩɨ ɧɟɣ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɫɟɬɟɜɨɣ ɜɨɞɵ ɤ ɷɧɟɪɝɨɛɥɨɤɭ ɫɬ.№2;  
4. Ƚɚɥɟɪɟɹ ɤɨɧɜɟɣɟɪɨɜ 5/2 ɢ 5/3; 
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Ƚɚɥɟɪɟɢ ɤɨɧɜɟɣɟɪɨɜ 5/2 ɢ 5/3 ɛɵɥɢ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɜ ɢɫɯɨɞɧɨɦ ɩɪɨɟɤɬɟ, ɧɨ 
ɧɟ ɛɵɥɢ ɪɟɚɥɢɡɨɜɚɧɵ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɷɧɟɪɝɨɛɥɨɤɚ ɫɬ. №1. ȼ ɞɚɧɧɨɦ ɩɪɨɟɤɬɟ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɢɯ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɢɫɯɨɞɧɵɦ ɩɪɨɟɤɬɨɦ.  

5. Ȼɚɲɟɧɧɚɹ ɝɪɚɞɢɪɧɹ ɢ ɰɢɪɤɭɥɹɰɢɨɧɧɚɹ ɧɚɫɨɫɧɚɹ;  
ȼ ɫɜɹɡɢ ɫ ɩɪɢɧɹɬɢɟɦ ɪɟɲɟɧɢɹ ɨ ɩɟɪɟɯɨɞɟ ɷɧɟɪɝɨɛɥɨɤɚ №2 ɧɚ ɨɛɨɪɨɬɧɭɸ 

ɫɢɫɬɟɦɭ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɤ ɭɫɬɚɧɨɜɤɟ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɛɚɲɟɧɧɚɹ ɝɪɚɞɢɪɧɹ ɫɨ ɫɜɨɟɣ 
ɰɢɪɤɭɥɹɰɢɨɧɧɨɣ ɧɚɫɨɫɧɨɣ. Ɋɚɫɩɨɥɨɠɟɧɢɟ ɝɪɚɞɢɪɧɢ ɜɵɛɪɚɧɨ ɢɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɹ 
ɦɢɧɢɦɚɥɶɧɨɝɨ ɨɝɪɚɧɢɱɟɧɢɹ ɪɚɡɜɢɬɢɹ Ɍɗɐ ɜ ɛɭɞɭɳɟɦ. 
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5 Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 
5.1 Ɋɚɫɱɟɬ ɦɚɫɫɨɜɵɯ ɜɵɛɪɨɫɨɜ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ 
 

ɍɥɚɜɥɢɜɚɧɢɟ ɬɜɟɪɞɵɯ ɱɚɫɬɢɰ ɢɡ ɩɨɬɨɤɚ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɷɥɟɤɬɪɨɮɢɥɶɬɪɨɦ ɫ ɨɠɢɞɚɟɦɵɦ ɄɉȾ, ɪɚɜɧɵɦ 99 %. 

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

˘˅ˎˑˊܯ  = Ͳ,Ͳͳ ∙ B ∙ α˖ː ∙ A˓ + Ͳ,Ͳͳ ∙ qସ ∙ Qː˓ଷଶ଻଴଴ , (5.1) 

 
ɝɞɟ B = ͵͵,ͳͶͺ – ɪɚɫɯɨɞ ɫɠɢɝɚɟɦɨɝɨ ɬɨɩɥɢɜɚ, ɤɝ/ɫ; A˓ = ͷ,͸͸ – ɡɨɥɶɧɨɫɬɶ ɪɚɛɨɱɟɣ ɦɚɫɫɵ ɬɨɩɥɢɜɚ, %;  α˖ː = Ͳ,ͻͷ – ɞɨɥɹ ɡɨɥɵ, ɭɧɨɫɢɦɚɹ ɝɚɡɚɦɢ; qସ = ͳ – ɩɨɬɟɪɹ ɫ ɦɟɯɚɧɢɱɟɫɤɢɦ ɧɟɞɨɠɨɝɨɦ; Qː˓ = ͳ͸ʹͶͳ,ͺͺ – ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɬɨɩɥɢɜɚ, ɤȾɠ/ɤɝ. 

˘˅ˎˑˊܯ  = Ͳ,Ͳͳ ∙ ͵͵,ͳͶͺ ∙ Ͳ,ͻͷ ∙ ͷ,͸͸ + Ͳ,Ͳͳ ∙ ͳ ∙ ଵ଺ଶସଵ,଼଼ଷଶ଻଴଴ = ͳ,ͻͶͺ  

 
Ʉɨɥɢɱɟɫɬɜɨ ɥɟɬɭɱɟɣ ɡɨɥɵ (ɝ/ɫ), ɜɵɛɪɚɫɵɜɚɟɦɨɣ ɜ ɞɵɦɨɜɭɸ ɬɪɭɛɭ ɨɞɧɢɦ 

ɤɨɬɥɨɦ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
˘ˑˎ˅ыˊܯ  = Mˊˑˎ˅˘ ∙ ͳͲͲͲ ∙ ଵ଴଴−ηˊ˖ଵ଴଴  , (5.2) 

 
ɝɞɟ Mˊˑˎ˅˘ = ͳ,ͻͶͺ  – ɪɚɫɯɨɞ ɡɨɥɵ, ɩɨɫɬɭɩɚɸɳɟɣ ɜ ɡɨɥɨɭɥɨɜɢɬɟɥɶ, ɤɝ/ɫ; ηˊ˖ = ͻ͹ – ɄɉȾ ɡɨɥɨɭɥɚɜɥɢɜɚɸɳɟɣ ɭɫɬɚɧɨɜɤɢ, ɩɪɢɧɢɦɚɟɦ, %. 

˘ˑˎ˅ыˊܯ  = ͳ,ͻͶͺ ∙ ͳͲͲͲ ∙ ଵ଴଴−ଽ଻ଵ଴଴ = ͳͻ,Ͷ͹͹  (5.3) 

 
ȼɵɛɪɨɫɵ ɨɤɫɢɞɨɜ ɫɟɪɵ ɞɨ ɫɟɪɨɨɱɢɫɬɤɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ, ɝ/ɫ 
SOమܯ   = Ͳ,Ͳʹ ∙ B ∙ S˓ ∙ ቀଵ଴଴−η′SOమଵ଴଴ ቁ ∙ ͳͲͲͲ, (5.4) 

 
ɝɞɟ B = ͵͵,ͳͶͺ – ɪɚɫɯɨɞ ɫɠɢɝɚɟɦɨɝɨ ɬɨɩɥɢɜɚ, ɤɝ/ɫ; η′SOమ – ɞɨɥɹ ɨɤɫɢɞɨɜ ɫɟɪɵ, ɭɥɚɜɥɢɜɚɟɦɵɯ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɝɚɡɨɯɨɞɟ 
ɤɨɬɥɚ, ɞɥɹ ɤɚɧɫɤɨ-ɚɱɢɧɫɤɢɯ ɭɝɥɟɣ ɩɪɢ ɫɠɢɝɚɧɢɢ ɜ ɤɚɦɟɪɧɵɯ ɬɨɩɤɚɯ ɫ Ɍɒɍ 
ɩɪɢɧɢɦɚɟɬ ɡɧɚɱɟɧɢɟ 20%; η˔ˑ = ͻͺ – ɄɉȾ ɫɟɪɨɨɱɢɫɬɤɢ, %. S = Ͳ,ʹ – ɫɨɞɟɪɠɚɧɢɟ ɫɟɪɵ ɧɚ ɪɚɛɨɱɭɸ ɦɚɫɫɭ ɬɨɩɥɢɜɚ, %.  
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SOమܯ  = Ͳ,Ͳʹ ∙ ͵͵,ͳͶͺ ∙ Ͳ,ʹ ∙ ቀଵ଴଴−ଶ଴ଵ଴଴ ቁ ∙ ͳͲͲͲ = ͳͲ͸,Ͳ͹Ͷ  

 
Ɇɚɫɫɨɜɵɟ ɜɵɛɪɨɫɵ ɨɤɫɢɞɨɜ ɫɟɪɵ ɩɨɫɥɟ ɫɟɪɨɨɱɢɫɬɤɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ 
SOమ′ܯ  = SOమܯ ∙ ቀଵ଴଴−η˔ˑଵ଴଴ ቁ, (5.5) 

 
ɝɞɟ η˔ˑ = ͻͺ – ɄɉȾ ɫɟɪɨɨɱɢɫɬɤɢ, %. ܯSOమ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (5.4). 

SOమ′ܯ  = ͳͲ͸,Ͳ͹ ∙ ቀଵ଴଴−ଽ଼ଵ଴଴ ቁ = ʹ,ͳʹͳ  

 
Ɉɛɴɟɦ ɫɭɯɢɯ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 ܸ̝ .ˆ. = ܸ̂଴ + ሺߙ − ͳሻ ∙ ܸ˅଴ − ுܸଶை,  (5.6) 
 

ɝɞɟ ܸ̂଴ – ɬɟɨɪɟɬɢɱɟɫɤɢɣ ɨɛɴɟɦ ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ, ɦ3/ɤɝ; ߙ – ɤɨɷɮɮɢɰɢɟɧɬ ɢɡɛɵɬɤɚ ɜɨɡɞɭɯɚ = 1,4; ܸ˅଴ – ɬɟɨɪɟɬɢɱɟɫɤɢɣ ɨɛɴɟɦ ɜɨɡɞɭɯɚ, ɦ3/ɤɝ; ுܸଶை – ɨɛɴɟɦ ɜɨɞɹɧɵɯ ɩɚɪɨɜ, ɦ3/ɤɝ. 
 ܸ̝ .ˆ. = Ͷ,ͻͲʹ + ሺͳ,Ͷ − ͳሻ ∙ Ͷ,ͳ͸͸ − Ͳ,ͺ͵ͺ = ͷ,͹͵Ͳ  
 
Ʉɨɧɰɟɧɬɪɚɰɢɹ ɨɤɫɢɞɨɜ ɚɡɨɬɚ, ɝ/ɦ3, ɜ ɫɭɯɨɣ ɩɪɨɛɟ ɝɚɡɚ ɩɪɢ ɫɬɚɧɞɚɪɬɧɵɯ 

ɭɫɥɨɜɢɹɯ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
ேைଶܥ  = ேைଶܭ ∙ ܳ𝑝 ܸ̝ .ˆ.⁄ ,  (5.7) 
 

ɝɞɟ ܭேைଶ – ɭɞɟɥɶɧɵɣ ɜɵɛɪɨɫ ɨɤɫɢɞɨɜ ɚɡɨɬɚ ɜ ɩɟɪɟɫɱɟɬɟ ɧɚ NO2 =0,36 ɤɝ/ȽȾɠ; ܳ𝑝 ː = ͳ͸,ʹͶͳ − ɧɢɡɲɚɹ ɪɚɛɨɱɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɬɨɩɥɢɜɚ, ɆȾɠ/ɤɝ; ܸ̝ .ˆ. – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (5.6). 
ேைଶܥ  = Ͳ,͵͸ ∙ ͳ͸,ʹͶͳ ͷ,͹͵Ͳ⁄ = ͳ,Ͳʹ  

 
Ɇɚɫɫɨɜɵɟ ɜɵɛɪɨɫɵ ɨɤɫɢɞɨɜ ɚɡɨɬɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
ேைଶܯ  = ܤ ∙ ܸ̝ .ˆ. ∙  ேைଶ,  (5.8)ܥ
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ɝɞɟ ܥேைଶ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (5.7); ܤ = ͵͵,ͳͶͺ – ɪɚɫɯɨɞ ɧɚɬɭɪɚɥɶɧɨɝɨ ɬɨɩɥɢɜɚ, ɤɝ/ɫ; ܸ̝ .ˆ. – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (5.6). 
ேைଶܯ  = ͵͵,ͳͶͺ ∙ ͷ,͹͵Ͳ ∙ ͳ,Ͳʹ = ͳͻ͵,͹͵͹  
 
Ⱦɚɧɧɵɟ ɨ ɦɚɫɫɨɜɵɯ ɜɵɛɪɨɫɨɜ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɩɪɟɞɫɬɚɜɥɟɧɵ  

ɜ ɬɚɛɥɢɰɟ 5.1. 
 

Ɍɚɛɥɢɰɚ 5.1 – Ɇɚɫɫɨɜɵɟ ɜɵɛɪɨɫɵ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ 

ȼɟɳɟɫɬɜɨ 
Ʉɨɥɢɱɟɫɬɜɨ ɜɵɛɪɨɫɨɜ 

ɝ/ɫ ɬ/ɱ 

Ɍɜɟɪɞɵɟ ɱɚɫɬɢɰɵ 19,477 70,117 

Ɉɤɫɢɞɵ ɫɟɪɵ 2,121 7,636 

Ɉɤɫɢɞɵ ɚɡɨɬɚ 193,737 697,453 

 
ɇɚ ɪɢɫɭɧɤɟ 5.1 ɩɪɟɞɫɬɚɜɥɟɧɚ ɞɢɚɝɪɚɦɦɚ ɫɨɫɬɚɜɚ ɜɵɛɪɨɫɨɜ ɜɪɟɞɧɵɯ 

ɜɟɳɟɫɬɜ. 
 

 

Ɋɢɫɭɧɨɤ 5.1 – Ⱦɢɚɝɪɚɦɦɚ ɫɨɫɬɚɜɚ ɜɵɛɪɨɫɨɜ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ 
 
5.2 Ɋɚɫɱɟɬ ɪɚɫɯɨɞɚ ɪɟɚɝɟɧɬɨɜ ɞɥɹ ɫɟɪɨɨɱɢɫɬɤɢ ɝɚɡɨɜ 
 
Ⱦɥɹ ɡɚɳɢɬɵ ɩɨɜɟɪɯɧɨɫɬɟɣ ɧɚɝɪɟɜɚ ɬɟɩɥɨɭɬɢɥɢɡɚɬɨɪɚ ɨɬ ɫɟɪɧɨɤɢɫɥɨɣ 

ɤɨɪɪɨɡɢɢ ɩɪɢɦɟɧɹɟɬɫɹ ɭɩɪɨɳɟɧɧɵɣ ɦɨɤɪɨɢɡɜɟɫɬɧɹɤɨɜɵɣ ɫɩɨɫɨɛ ɨɱɢɫɬɤɢ 
ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɨɬ ɨɤɫɢɞɨɜ ɫɟɪɵ, ɬɚɤ ɠɟ ɢɡɜɟɫɬɧɵɣ ɤɚɤ ɬɟɯɧɨɥɨɝɢɹ ȿ-SOx.  

Ⱦɚɧɧɚɹ ɬɟɯɧɨɥɨɝɢɹ ɨɫɧɨɜɚɧɚ ɧɚ ɫɜɹɡɵɜɚɧɢɢ ɨɤɫɢɞɨɜ ɫɟɪɵ ɬɨɧɤɨ 
ɞɢɫɩɟɪɝɢɪɨɜɚɧɧɨɣ ɜɨɞɧɨ-ɢɡɜɟɫɬɤɨɜɨɣ ɫɭɫɩɟɧɡɢɟɣ ɫ ɩɨɫɥɟɞɭɸɳɢɦ 

9%
1%

90%

Ɍɜɟɪɞɵɟ ɱɚɫɬɢɰɵ Ɉɫɤɢɞɵ ɫɟɪɵ Ɉɤɫɢɞɵ ɚɡɨɬɚ
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ɜɵɫɭɲɢɜɚɧɢɟɦ ɷɬɨɣ ɫɭɫɩɟɧɡɢɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɬɟɩɥɨɬɵ ɨɱɢɳɟɧɧɵɯ ɞɵɦɨɜɵɯ 
ɝɚɡɨɜ. ɇɢɠɟ ɩɪɟɞɫɬɚɜɥɟɧɨ ɭɪɚɜɧɟɧɢɟ ɯɢɦɢɱɟɫɤɨɣ ɪɟɚɤɰɢɬ ɬɟɯɧɨɥɨɝɢɢ ȿ-SOx. 

 𝑆ܱଶ + ሻଶܪ𝑎ሺܱܥ = 𝑎𝑆ܱଷܥ +  ଶܱ (5.9)ܪ
 
ɇɚ ɪɢɫɭɧɤɟ 5.2 ɩɪɟɞɫɬɚɜɥɟɧɚ ɩɪɢɧɰɢɩɢɚɥɶɧɚɹ ɭɫɬɚɧɨɜɤɚ ɭɩɪɨɳɟɧɧɨɣ 

ɦɨɤɪɨɢɡɜɟɫɬɧɹɤɨɜɨɣ ɫɟɪɨɨɱɢɬɫɤɢ. 
 

 
 

1 – ɫɢɫɬɟɦɚ ɬɨɧɤɨɞɢɫɩɟɪɫɢɨɧɧɵɣ ɮɨɪɫɭɧɨɤ ɜ ɮɨɪɤɚɦɟɪɟ ɷɥɟɤɬɪɨɮɢɥɶɬɪɚ;  
2 – ɟɦɤɨɫɬɶ ɞɥɹ ɯɪɚɧɟɧɢɹ ɫɭɫɩɟɧɡɢɢ; 3 – ɧɚɫɨɫ ɩɨɞɚɱɢ ɫɭɫɩɟɧɡɢɢ ɤ ɮɨɪɫɭɧɤɚɦ;  

4 – ɫɢɥɨɫ ɢɡɜɟɫɬɢ; 5 – ɭɫɬɚɧɨɜɤɚ ɝɚɲɟɧɢɹ ɢɡɜɟɫɬɢ; 
 

Ɋɢɫɭɧɨɤ 5.2 – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɭɫɬɚɧɨɜɤɚ ɭɩɪɨɳɟɧɧɨɣ 
ɦɨɤɪɨɢɡɜɟɫɬɧɹɤɨɜɨɣ ɫɟɪɨɨɱɢɬɫɤɢ 

 
Ɂɧɚɹ ɦɚɫɫɨɜɵɟ ɜɵɛɪɨɫɵ ɨɤɫɢɞɨɜ ɫɟɪɵ ɞɨ ɨɱɢɫɬɤɢ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ 

ɤɨɥɢɱɟɫɬɜɨ ɜɟɳɟɫɬɜɚ, ɜɫɬɭɩɚɸɳɟɝɨ ɜ ɪɟɚɤɰɢɸ, ɦɨɥɶ 
 𝑛 = ெSOమ ∙௖𝜇SOమ , (5.10) 

 
ɝɞɟ ܯSOమ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (5.4); ߤSOమ = ͸Ͷ – ɦɨɥɹɪɧɚɹ ɦɚɫɫɚ ɞɢɨɤɫɢɞɚ ɫɟɪɵ, ɝ/ɦɨɥɶ. 

 𝑛 = ଵ଴଺,଴଻ସ଺ସ = ͳ,͸ͷ͹  

 
Ɂɧɚɹ ɤɨɥɢɱɟɫɬɜɨ ɜɟɳɟɫɬɜɚ, ɨɩɪɟɞɟɥɢɦ ɦɚɫɫɨɜɵɣ ɪɚɫɯɨɞ ɝɢɞɪɨɤɫɢɞɚ 

ɤɚɥɶɰɢɹ, ɬ/ɱ 
஼𝑎ሺைுሻమܯ  = ஼𝑎ሺைுሻమߤ ∙ 𝑛 ∙ ͵,͸ ∙ ͳͲ−ଷ,  (5.11) 
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ɝɞɟ 𝑛 – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (5.10); ߤ஼𝑎ሺைுሻమ = ͹Ͷ – ɦɨɥɹɪɧɚɹ ɦɚɫɫɚ ɝɢɞɪɨɤɫɢɞɚ ɤɚɥɶɰɢɹ, ɝ/ɦɨɥɶ. 
஼𝑎ሺைுሻమܯ  = ͹Ͷ ∙ ͳ,͸ͷ͹ ∙ ͵,͸ ∙ ͳͲ−ଷ = Ͳ,ͶͶ  

 
5.3 Ɋɚɫɱɟɬ ɫɧɢɠɟɧɢɹ ɬɟɩɥɨɜɵɯ ɡɚɝɪɹɡɧɟɧɢɣ 
 
Ɉɫɭɳɟɫɬɜɢɦ ɪɚɫɱɟɬ ɫɧɢɠɟɧɢɹ ɬɟɩɥɨɜɵɯ ɡɚɝɪɹɡɧɟɧɢɣ ɜ ɪ. ȿɧɢɫɟɣ ɩɪɢ 

ɩɟɪɟɯɨɞɟ ɧɚ ɜɬɨɪɨɦ ɷɧɟɪɝɨɛɥɨɤɟ ɫ ɩɪɹɦɨɬɨɱɧɨɣ ɫɢɫɬɟɦɵ ɬɟɯ. ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɧɚ 
ɨɛɨɪɨɬɧɭɸ ɩɨ ɮɨɪɦɭɥɟ, ȽȾɠ/ɱ 

 ∆ܳ = ሺܩ˒˓ − ܳˇˑ˄ˑ˄˓ሻ ∙ ܿ௩ ∙ ∆𝑡 ∙ ͳͲ−ଷ, (5.11) 

 
ɝɞɟ ܩ˒˓ – ɪɚɫɯɨɞ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ ɩɪɢ ɩɪɹɦɨɬɨɱɧɨɣ ɫɢɫɬɟɦɟ, ɬ/ɱ (ɫɦ.  
ɬɚɛɥɢɰɭ 4.1); ܳˇˑ˄ˑ˄˓ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (4.1); ܿ௩ = Ͷ,ͳͺ͸ – ɬɟɩɥɨɟɦɤɨɫɬɶ ɜɨɞɵ, ɤȾɠ/(ɤɝ∙ºɋ); ∆𝑡 = ͳͲ – ɧɚɝɪɟɜ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ ɜ ɤɨɧɞɟɧɫɚɬɨɪɟ. 

 ∆ܳ = ሺʹ͹ͺ͹͹,ͳ͵ − ͶͲͲ,ͺ͹ሻ ∙ Ͷ,ͳͺ͸ ∙ ͳͲ ∙ ͳͲ−ଷ = ͳͳͷͲ,ͳ͸  
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6 ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɱɚɫɬɶ 
 
ɇɚ ɨɫɧɨɜɟ ɦɟɬɨɞɢɤɢ [5] ɩɪɢ ɩɨɦɨɳɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɫɪɟɞɫɬɜɚ MS Excel ɛɵɥ 

ɩɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɟɠɟɝɨɞɧɵɯ ɡɚɬɪɚɬ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɢ ɬɟɩɥɨɜɨɣ 
ɷɧɟɪɝɢɢ ɜɬɨɪɵɦ ɷɧɟɪɝɨɛɥɨɤɨɦ, ɚ ɬɚɤɠɟ ɪɚɫɱɟɬ ɤɨɦɦɟɪɱɟɫɤɨɣ ɩɪɢɜɥɟɤɚɬɟɥɶɧɨɫɬɢ 
ɩɪɨɟɤɬɚ ɪɚɫɲɢɪɟɧɢɹ ɫ ɭɡɥɨɦ ɭɬɢɥɢɡɚɰɢɢ ɢ ɛɟɡ ɧɟɝɨ. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 6.1 – 6.8. 

 
Ɍɚɛɥɢɰɚ 6.1 – ȿɠɟɝɨɞɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɬɨɩɥɢɜɨ 

ɉɚɪɚɦɟɬɪ, ɟɞ. ɢɡɦɟɪɟɧɢɹ 
Ɂɧɚɱɟɧɢɟ 

Ȼɟɡ ɄɌɍ ɋ ɄɌɍ 

ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚɬ. ɬɨɩɥɢɜɚ ɧɚ 
ɜɵɪɚɛɨɬɤɭ ɷ/ɷ, ɤɝ/(ɤȼɬ*ɱ) 0,419 0,416 

ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚɬ. ɬɨɩɥɢɜɚ ɧɚ 
ɜɵɪɚɛɨɬɤɭ ɬ/ɷ, ɤɝ/Ƚɤɚɥ 

227,468 185,815 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɷɥ. ɦɨɳɧɨɫɬɶ, Ɇȼɬ 185 185 

Ɍ. ɦɨɳɧɨɫɬɶ, Ƚɤɚɥ/ɱ 280 280 

ɑɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɷɥ. 
ɦɨɳɧɨɫɬɢ, ɱ/ɝɨɞ 

7822 7822 

ɑɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬ. 
ɧɚɝɪɭɡɤɢ, ɱ/ɝɨɞ 

5616 5616 

Ƚɨɞɨɜɨɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɚ ɜɵɪɚɛɨɬɤɭ 
ɷ/ɷ ɷɧɟɪɝɢɢ, ɬ/ɝɨɞ 

606322,33 601981,12 

Ƚɨɞɨɜɨɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɚ ɜɵɪɚɛɨɬɤɭ 
ɬ/ɷ ɷɧɟɪɝɢɢ, ɬ/ɝɨɞ 

357688,881 292190,371 

Ɉɛɳɢɣ ɝɨɞɨɜɨɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ, ɬ/ɝɨɞ 964011,211 894171,491 

ɐɟɧɚ ɡɚ ɬɨɩɥɢɜɨ, ɪɭɛ/ɬ 1700 1700 

Ƚɨɞɨɜɵɟ ɡɚɬɪɚɬɵ ɧɚ ɬɨɩɥɢɜɨ, ɦɥɧ 
ɪɭɛ/ɝɨɞ 

1638,819 1520,092 

 
Ɍɚɛɥɢɰɚ 6.2 – ȿɠɟɝɨɞɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɚɦɨɪɬɢɡɚɰɢɸ ɢ ɪɟɦɨɧɬ 

ɉɚɪɚɦɟɬɪ, ɟɞ. ɢɡɦɟɪɟɧɢɹ 
Ɂɧɚɱɟɧɢɟ 

Ȼɟɡ ɄɌɍ ɋ ɄɌɍ 

Ʉɚɩ.ɜɥɨɠɟɧɢɹ ɜ ɨɫɧɨɜɧɨɟ ɢ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɦɥɧ 
ɪɭɛ. 

22070 22070 

Ʉɚɩ ɜɥɨɠɟɧɢɹ ɜ ɭɫɬɪɨɣɫɬɜɨ 
ɫɟɪɨɨɱɢɫɬɤɢ ɞɵɦɨɜɵɯ ɝɚɡɨɜ, ɦɥɧ ɪɭɛ. 

0 1,66 

Ʉɚɩ.ɜɥɨɠɟɧɢɹ ɜ ɭɡɟɥ ɭɬɢɥɢɡɚɰɢɢ, ɦɥɧ 
ɪɭɛ. 

0 49 

ɋɭɦɦɚɪɧɵɟ ɤɚɩ.ɜɥɨɠɟɧɢɹ ɜ 
ɷɧɟɪɝɨɛɥɨɤ, ɦɥɧ ɪɭɛ. 

22070 22120,66 

ɇɨɪɦɚ ɚɦɨɪɬɢɡɚɰɢɢ, % 6,67 6,67 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 6.2 

Ⱦɨɥɹ ɡɚɬɪɚɬ ɧɚ ɬɟɤɭɳɢɣ ɪɟɦɨɧɬ, % 20 20 

Ƚɨɞɨɜɵɟ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ 
ɨɬɱɢɫɥɟɧɢɹ, ɦɥɧ ɪɭɛ./ɝɨɞ 

1472,069 1475,448 

Ƚɨɞɨɜɵɟ ɡɚɬɪɚɬɵ ɧɚ ɬɟɤɭɳɢɣ ɪɟɦɨɧɬ, 
ɦɥɧ ɪɭɛ./ɝɨɞ 

294,4138 295,0896 

 
Ɍɚɛɥɢɰɚ 6.3 – ȿɠɟɝɨɞɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ, ɫɟɪɨɨɱɢɫɬɤɭ ɢ ɩɪɨɱɢɟ 
ɪɚɫɯɨɞɵ 

ɉɚɪɚɦɟɬɪ, ɟɞ. ɢɡɦɟɪɟɧɢɹ 
Ɂɧɚɱɟɧɢɟ 

Ȼɟɡ ɄɌɍ ɋ ɄɌɍ 

ɋɪɟɞɧɟɝɨɞɨɜɨɣ ɮɨɧɞ ɨɩɥɚɬɵ ɬɪɭɞɚ, 
ɪɭɛ/ɝɨɞ 

525206 525206 

ɉɪɨɰɟɧɬ ɫɨɰ. ɨɬɱɢɫɥɟɧɢɣ 30,40% 30,40% 

ɒɬɚɬɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ 1 1 

Ƚɨɞɨɜɵɟ ɡɚɬɪɚɬɵ ɧɚ ɜɵɩɥɚɬɭ Ɂɉ, ɦɥɧ ɪɭɛ 116,5957 116,5957 

ɋɈɐ, ɦɥɧ ɪɭɛ 35,4451 35,4451 

ɉɪɨɱɢɟ ɡɚɬɪɚɬɵ, ɦɥɧ ɪɭɛ 412,0608 412,8718 

ɐɟɧɚ ɡɚ ɧɟɝɚɲɟɧɧɭɸ ɢɡɜɟɫɬɶ, ɪɭɛ/ɤɝ – 5,00 

Ƚɨɞɨɜɨɣ ɪɚɫɯɨɞ ɢɡɜɟɫɬɢ, ɬ/ɝɨɞ – 4302,1 

Ƚɨɞɨɜɵɟ ɡɚɬɪɚɬɵ ɧɚ ɫɟɪɨɨɱɢɫɬɤɭ, ɦɥɧ 
ɪɭɛ./ɝɨɞ 

– 21,51 

 
Ɍɚɛɥɢɰɚ 6.4 – Ɉɛɳɢɟ ɟɠɟɝɨɞɧɵɟ ɡɚɬɪɚɬɵ, ɝɨɞɨɜɨɣ ɨɬɩɭɫɤ ɷ/ɷ ɢ ɬ/ɷ 

ɉɚɪɚɦɟɬɪ, ɟɞ. ɢɡɦɟɪɟɧɢɹ 
Ɂɧɚɱɟɧɢɟ 

Ȼɟɡ ɄɌɍ ɋ ɄɌɍ 

ɋɭɦɦɚɪɧɵɟ ɝɨɞɨɜɵɟ ɢɡɞɟɪɠɤɢ 
ɩɪɨɢɡɜɨɞɫɬɜɚ, ɦɥɧ ɪɭɛ/ɝɨɞ 

3933,958 3841,61 

Ƚɨɞɨɜɨɣ ɨɬɩɭɫɤ ɷ/ɷ, ɦɥɧ ɤȼɬ*ɱ/ɝɨɞ 1447,07 1447,07 

Ƚɨɞɨɜɨɣ ɨɬɩɭɫɤ ɬ/ɷ, ɦɥɧ Ƚɤɚɥ/ɝɨɞ 1,57248 1,57248 
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Ɍɚɛɥɢɰɚ 6.5 – Ʉɚɥɶɤɭɥɹɰɢɹ ɫɟɛɟɫɬɨɢɦɨɫɬɢ (ɛɟɡ ɄɌɍ) 
  Uɬ Uaɦ Uɡɩ Uɬɪ Uɩɪ ȼɫɟɝɨ ɡɚɬɪɚɬ ɷ/ɷ ɬ/ɷ 

ɌɌɐ ɢ Ʉɐ 1638,82 736,03 40,81 147,21  2562,87 1611,94 950,93 

Ɍɐ ɢ ɗɐ  662,43 40,81 132,49  835,73 835,73  

Ɉɛɳ. Ɋɚɫɯ  73,60 34,98 14,72 412,06 535,36 385,57 149,80 

ȼɫɟɝɨ ɩɨ Ɍɗɐ 1638,2 1472,07 116,60 294,41 412,06 3933,96 2833,23 1100,73 

              1,96 700,00 

 
Ɍɚɛɥɢɰɚ 6.6 – Ʉɚɥɶɤɭɥɹɰɢɹ ɫɟɛɟɫɬɨɢɦɨɫɬɢ (ɫ ɄɌɍ) 

  Uɬ Uaɦ Uɡɩ Uɬɪ Uɩɪ ȼɫɟɝɨ ɡɚɬɪɚɬ ɷ/ɷ ɬ/ɷ 

ɌɌɐ ɢ Ʉɐ 1520,09  737,72 40,81 147,54   2446,17 1646,83 799,34 

Ɍɐ ɢ ɗɐ   663,95 40,81 132,79   837,55 837,55   

Ɉɛɳ. Ɋɚɫɯ   73,77 34,98 14,75 412,87  536,38 405,81 130,57 

ȼɫɟɝɨ ɩɨ Ɍɗɐ 1520,09  1475,45 116,60 295,09 412,87  3820,10 2890,19 929,91 

              1,99 591,36 
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Ɍɚɛɥɢɰɚ 6.7 – Ɋɚɫɱɟɬ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ (ɛɟɡ ɄɌɍ) 
ɉɭɧɤɬ/Ƚɨɞ 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

Ʉɚɩɢɬɚɥɶɧɵɟ 
ɜɥɨɠɟɧɢɹ -2

20
70

 

               

ɋɚɥɶɞɨ 
ɢɧɜɟɫɬɢɰɢɨɧɧɨɣ 
ɞɟɹɬɟɥɶɧɨɫɬɢ -2

20
70

 

               

Ɍɚɪɢɮ ɧɚ ɷ/ɷ  

2,
9               

Ɍɚɪɢɮ ɧɚ ɬ/ɷ  

47
02

 

              

ȼɵɪɭɱɤɚ ɨɬ 
ɪɟɚɥɢɡɚɰɢɢ 

 

11
59

0,
37

 

              

Ɂɚɬɪɚɬɵ ɩɨ 2-ɦɭ 
ɛɥɨɤɭ 

 

39
33

,9
6 

              

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ 
ɨɬɱɢɫɥɟɧɢɹ 

 

14
71

,3
3 

14
71

,3
3 

14
71

,3
3 

14
71

,3
3 

14
71

,3
3 

14
71

,3
3 

14
71

,3
3 

14
71

,3
3 

14
71

,3
3 

14
71

,3
3 

14
71

,3
3 

14
71

,3
3 

14
71

,3
3 

14
71

,3
3 

14
71

,3
3 
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ɪɨɞɨɥɠ
ɟɧɢɟ ɬɚɛɥɢɰɵ

 6.7 

ɋɬɨɢɦɨɫɬɶ Ɉ
ɉ

ɋ 
ɧɚ ɧɚɱɚɥɨ ɝɨɞɚ 

 

22070,00 

20598,67 

19127,33 

17656,00 

16184,67 

14713,33 

13242,00 

11770,67 

10299,33 

8828,00 

7356,67 

5885,33 

4414,00 

2942,67 

1471,33 

ɋɬɨɢɦɨɫɬɶ Ɉ
ɉ

ɋ 
ɧɚ ɤɨɧɟɰ ɝɨɞɚ 

 

20598,67 

19127,33 

17656,00 

16184,67 

14713,33 

13242,00 

11770,67 

10299,33 

8828,00 

7356,67 

5885,33 

4414,00 

2942,67 

1471,33 

0,00 

ɋɪɟɞɧɟɝɨɞɨɜɚɹ 
ɫɬɨɢɦɨɫɬɶ Ɉ

ɉ
ɋ

 

 

21334,33 

19863,00 

18391,67 

16920,33 

15449,00 

13977,67 

12506,33 

11035,00 

9563,67 

8092,33 

6621,00 

5149,67 

3678,33 

2207,00 

735,67 

ɇ
ɚɥɨɝ ɧɚ 

ɢɦɭɳ
ɟɫɬɜɨ 

 

469,36 

436,99 

404,62 

372,25 

339,88 

307,51 

275,14 

242,77 

210,40 

178,03 

145,66 

113,29 

80,92 

48,55 

16,18 

ɇ
ɚɥɨɝɨɨɛɥɚɝɚɟɦɚɹ 

ɩɪɢɛɵɥɶ ɇ
Ɉ

ɉ
(t) 

 

7187,05 

7219,42 

7251,79 

7284,16 

7316,53 

7348,90 

7381,27 

7413,64 

7446,01 

7478,38 

7510,75 

7543,12 

7575,49 

7607,85 

7640,22 

ɇ
ɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ 

 

1437,41 

1443,88 

1450,36 

1456,83 

1463,31 

1469,78 

1476,25 

1482,73 

1489,20 

1495,68 

1502,15 

1508,62 

1515,10 

1521,57 

1528,04 

ɑɢɫɬɚɹ ɩɪɢɛɵɥɶ 

 

5749,64 

5775,54 

5801,43 

5827,33 

5853,22 

5879,12 

5905,02 

5930,91 

5956,81 

5982,70 

6008,60 

6034,49 

6060,39 

6086,28 

6112,18 

 
 



81 
 Ɉ

ɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ
 6.7 

ɋɚɥɶɞɨ ɨɬ 
ɨɩɟɪɚɰɢɨɧɧɨɣ 
ɞɟɹɬɟɥɶɧɨɫɬɢ 

 

7220,98 

7246,87 

7272,77 

7298,66 

7324,56 

7350,45 

7376,35 

7402,24 

7428,14 

7454,04 

7479,93 

7505,83 

7531,72 

7557,62 

7583,51 

ɑɢɫɬɵɣ ɞɟɧɟɠ
ɧɵɣ 

ɩɨɬɨɤ ɑȾ
ɉ

 

-22070 

7220,98 

7246,87 

7272,77 

7298,66 

7324,56 

7350,45 

7376,35 

7402,24 

7428,14 

7454,04 

7479,93 

7505,83 

7531,72 

7557,62 

7583,51 

ɑȾ
ɉ

 
ɧɚɪɚɫɬɚɸ

ɳ
ɢɦ 

ɢɬɨɝɨɦ (ɑȾ
ɉ

 ɇ
ɂ

) 

-22070 

-14849,02 

-7602,15 

-329,39 

6969,28 

14293,83 

21644,29 

29020,64 

36422,88 

43851,02 

51305,05 

58784,98 

66290,81 

73822,53 

81380,15 

88963,66 

Ⱦ
ɢɫɤɨɧɬɢɪɨɜɚɧɧɵ

ɣ ɞɟɧɟɠ
ɧɵɣ ɩɨɬɨɤ 

Ⱦ
Ⱦ

ɉ
 

-22070 

6334,189 

5576,232 

4908,91 

4321,394 

3804,146 

3348,768 

2947,864 

2594,924 

2284,212 

2010,68 

1769,882 

1557,903 

1371,296 

1207,027 

1062,423 

Ⱦ
Ⱦ

ɉ
 ɇ

ɂ
 

-22070 

-15735,81 

-10159,6 

-5250,67 

-929,2741 

2874,872 

6223,639 

9171,503 

11766,43 

14050,64 

16061,32 

17831,2 

19389,1 

20760,4 

21967,43 

23029,85 

N
PV

 
23029,85 

IR
R

 
33%

 

D
P

I 
2,04 

PP 
3,0 

D
P

P 
4,2 
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Ɍɚɛɥɢɰɚ 6.8 – Ɋɚɫɱɟɬ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ (ɫ ɄɌɍ) 
ɉɭɧɤɬ/Ƚɨɞ 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

Ʉɚɩɢɬɚɥɶɧɵɟ 
ɜɥɨɠɟɧɢɹ 

-2
21

20
,6

6 

               

ɋɚɥɶɞɨ 
ɢɧɜɟɫɬɢɰɢɨɧɧɨɣ. 
ɞɟɹɬɟɥɶɧɨɫɬɢ -2

21
20

,6
6 

               

Ɍɚɪɢɮ ɧɚ ɷ/ɷ  

2,
9               

Ɍɚɪɢɮ ɧɚ ɬ/ɷ  

47
02

 

              

ȼɵɪɭɱɤɚ ɨɬ 
ɪɟɚɥɢɡɚɰɢɢ 

 

11
59

0,
37

 

              

Ɂɚɬɪɚɬɵ ɩɨ 2-ɦɭ 
ɛɥɨɤɭ 

 

38
20

,1
0 

              

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ 
ɨɬɱɢɫɥɟɧɢɹ 

 

14
74

,7
1 

14
74

,7
1 

14
74

,7
1 

14
74

,7
1 

14
74

,7
1 

14
74

,7
1 

14
74

,7
1 

14
74

,7
1 

14
74

,7
1 

14
74

,7
1 

14
74

,7
1 

14
74

,7
1 

14
74

,7
1 

14
74

,7
1 

14
74

,7
1 

 
 



83 
 ɉ

ɪɨɞɨɥɠ
ɟɧɢɟ ɬɚɛɥɢɰɵ

 6.8 

ɋɬɨɢɦɨɫɬɶ Ɉ
ɉ

ɋ 
ɧɚ ɧɚɱɚɥɨ ɝɨɞɚ 

 

22120,66 

20645,95 

19171,24 

17696,53 

16221,82 

14747,11 

13272,40 

11797,69 

10322,97 

8848,26 

7373,55 

5898,84 

4424,13 

2949,42 

1474,71 

ɋɬɨɢɦɨɫɬɶ Ɉ
ɉ

ɋ 
ɧɚ ɤɨɧɟɰ ɝɨɞɚ 

 

20645,95 

19171,24 

17696,53 

16221,82 

14747,11 

13272,40 

11797,69 

10322,97 

8848,26 

7373,55 

5898,84 

4424,13 

2949,42 

1474,71 

0,00 

ɋɪɟɞɧɟɝɨɞɨɜɚɹ 
ɫɬɨɢɦɨɫɬɶ Ɉ

ɉ
ɋ

 

 

21383,30 

19908,59 

18433,88 

16959,17 

15484,46 

14009,75 

12535,04 

11060,33 

9585,62 

8110,91 

6636,20 

5161,49 

3686,78 

2212,07 

737,36 

ɇ
ɚɥɨɝ ɧɚ 

ɢɦɭɳ
ɟɫɬɜɨ 

 

470,43 

437,99 

405,55 

373,10 

340,66 

308,21 

275,77 

243,33 

210,88 

178,44 

146,00 

113,55 

81,11 

48,67 

16,22 

ɇ
ɚɥɨɝɨɨɛɥɚɝɚɟɦɚɹ 

ɩɪɢɛɵɥɶ ɇ
Ɉ

ɉ
(t) 

 

7299,84 

7332,28 

7364,72 

7397,17 

7429,61 

7462,06 

7494,50 

7526,94 

7559,39 

7591,83 

7624,27 

7656,72 

7689,16 

7721,60 

7754,05 

ɇ
ɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ 

 

1459,97 

1466,46 

1472,94 

1479,43 

1485,92 

1492,41 

1498,90 

1505,39 

1511,88 

1518,37 

1524,85 

1531,34 

1537,83 

1544,32 

1550,81 

ɑɢɫɬɚɹ ɩɪɢɛɵɥɶ 

 

5839,87 

5865,82 

5891,78 

5917,73 

5943,69 

5969,64 

5995,60 

6021,55 

6047,51 

6073,46 

6099,42 

6125,37 

6151,33 

6177,28 

6203,24 

 
 



84 
 Ɉ

ɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ
 6.8 

ɋɚɥɶɞɨ ɨɬ 
ɨɩɟɪɚɰɢɨɧɧɨɣ 
ɞɟɹɬɟɥɶɧɨɫɬɬɢ 

-22120,66 

7314,58 

7340,54 

7366,49 

7392,45 

7418,40 

7444,36 

7470,31 

7496,27 

7522,22 

7548,17 

7574,13 

7600,08 

7626,04 

7651,99 

7677,95 

ɑɢɫɬɵɣ ɞɟɧɟɠ
ɧɵɣ 

ɩɨɬɨɤ ɑȾ
ɉ

 

-22120,66 

-14806,08 

-7465,54 

-99,05 

7293,39 

14711,79 

22156,15 

29626,46 

37122,72 

44644,94 

52193,12 

59767,25 

67367,33 

74993,37 

82645,37 

90323,32 

ɑȾ
ɉ

 
ɧɚɪɚɫɬɚɸ

ɳ
ɢɦ 

ɢɬɨɝɨɦ (ɑȾ
ɉ

 ɇ
ɂ

) 

-22120,66 

6416,29 

5648,304 

4972,171 

4376,9211 

3852,885 

3391,548 

2985,415 

2627,884 

2313,142 

2036,073 

1792,171 

1577,467 

1388,468 

1222,1 

1075,654 

Ⱦ
ɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ 

ɞɟɧɟɠ
ɧɵɣ ɩɨɬɨɤ 

Ⱦ
Ⱦ

ɉ
 

-22120,66 

-15704,36 

-10056,1 

-5083,89 

-706,9651 

3145,92 

6537,468 

9522,882 

12150,77 

14463,91 

16499,98 

18292,15 

19869,62 

21258,09 

22480,19 

23555,84 

Ⱦ
Ⱦ

ɉ
 ɇ

ɂ
 

-22120,66 

7314,58 

7340,54 

7366,49 

7392,45 

7418,40 

7444,36 

7470,31 

7496,27 

7522,22 

7548,17 

7574,13 

7600,08 

7626,04 

7651,99 

7677,95 

N
PV

 
23555,84 

IR
R

 
33%

 

D
P

I 
2,06 

PP 
3,0 

D
P

P 
4,2 
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ɂɡ ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɜ ɬɚɛɥɢɰɚɯ 6.1 – 6.8 ɞɚɧɧɵɯ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ 
ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜɬɨɪɨɝɨ ɷɧɟɪɝɨɛɥɨɤɚ Ʉɪɚɫɧɨɹɪɫɤɨɣ 
Ɍɗɐ-3. ɍɞɨɪɨɠɚɧɢɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɣ ɜ ɛɥɨɤ ɩɨɜɵɲɟɧɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ  
ɫ ɭɡɥɨɦ ɭɬɢɥɢɡɚɰɢɢ ɤɨɦɩɟɧɫɢɪɭɟɬɫɹ ɫɧɢɠɟɧɢɟɦ ɟɠɟɝɨɞɧɵɯ ɡɚɬɪɚɬ ɧɚ 
ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɢ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ, ɤ ɬɨɦɭ ɠɟ ɫɧɢɠɟɧɢɟ ɪɚɫɯɨɞɚ 
ɫɠɢɝɚɟɦɨɝɨ ɬɨɩɥɢɜɚ, ɩɪɢɦɟɧɟɧɢɟ ɫɟɪɨɨɱɢɫɬɤɢ ɩɪɢɜɨɞɹɬ ɤ ɫɧɢɠɟɧɢɸ ɦɚɫɫɨɜɵɯ 
ɜɵɛɪɨɫɨɜ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ, ɱɬɨ ɩɨɥɨɠɢɬɟɥɶɧɨ ɫɤɚɡɵɜɚɟɬɫɹ ɧɚ ɜɥɢɹɧɢɢ 
Ʉɪɚɫɧɨɹɪɫɤɨɣ Ɍɗɐ-3 ɧɚ ɷɤɨɥɨɝɢɱɟɫɤɭɸ ɨɛɫɬɚɧɨɜɤɭ ɜ ɝ. Ʉɪɚɫɧɨɹɪɫɤ, ɬɟɦ ɫɚɦɵɦ 
ɩɨɜɵɲɚɹ ɫɨɰɢɚɥɶɧɭɸ ɡɧɚɱɢɦɨɫɬɶ ɩɪɨɟɤɬɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ȼɉɗ. ɋ ɭɱɟɬɨɦ 
ɤɨɦɦɟɪɱɟɫɤɨɣ ɢ ɫɨɰɢɚɥɶɧɨɣ ɩɪɢɜɥɟɤɚɬɟɥɶɧɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɥɨɤɚ 
ɩɨɜɵɲɟɧɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɢɧɹɬɨ ɨɤɨɧɱɚɬɟɥɶɧɨɟ ɪɟɲɟɧɢɟ ɪɟɚɥɢɡɨɜɚɬɶ 
ɢɦɟɧɧɨ ɷɬɨɬ ɜɚɪɢɚɧɬ. 
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ɁȺɄɅɘɑȿɇɂȿ 
 
ȼ ɯɨɞɟ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɛɵɥɨ ɨɫɭɳɟɫɬɜɥɟɧɵ ɤɨɦɩɥɟɤɫɧɵɣ ɪɚɫɱɟɬ ɢ ɬɟɯɧɢɤɨ-

ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɩɪɨɟɤɬɚ ɪɚɫɲɢɪɟɧɢɹ Ʉɪɚɫɧɨɹɪɫɤɨɣ Ɍɗɐ-3 ɛɥɨɤɨɦ 
ɩɨɜɵɲɟɧɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɫ ɜɧɟɞɪɟɧɢɟɦ ɤɨɧɞɟɧɫɚɰɢɨɧɧɨɝɨ ɬɟɩɥɨɭɬɢɥɢɡɚɬɨɪɚ 
ɞɥɹ ɪɟɤɭɩɟɪɚɰɢɢ ɧɢɡɤɨɩɨɬɟɧɰɢɚɥɶɧɨɝɨ ɬɟɩɥɚ ɭɯɨɞɹɳɢɯ ɝɚɡɨɜ. 

Ȼɵɥ ɨɫɭɳɟɫɬɜɥɟɧ ɪɚɫɱɟɬ ɩɪɢɜɟɞɟɧɧɵɯ ɡɚɬɪɚɬ ɢ ɜɵɛɨɪ ɨɫɧɨɜɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɩɨɥɶɡɭ ɬɭɪɛɨɚɝɪɟɝɚɬɚ Ɍ-185/220-130 ɢ ɤɨɬɥɨɚɝɪɟɝɚɬɚ ɬɢɩɚ  
ȿ-810-140-560. Ɍɚɤɠɟ ɛɵɥɢ ɩɪɨɜɟɞɟɧɵ ɬɟɩɥɨɜɵɟ ɪɚɫɱɟɬɵ ɫɯɟɦɵ ɬɭɪɛɨɭɫɬɚɧɨɜɤɢ 
Ɍ-185/220-130 ɫ ɪɚɡɥɢɱɧɵɦɢ ɜɚɪɢɚɧɬɚɦɢ ɭɡɥɚ ɭɬɢɥɢɡɚɰɢɢ ɢ ɛɟɡ ɧɟɝɨ. Ɋɚɫɱɟɬɵ 
ɩɨɤɚɡɚɥɢ, ɱɬɨ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɄɌɍ ɞɨɫɬɢɝɚɟɬɫɹ ɧɚɢɛɨɥɶɲɚɹ ɷɤɨɧɨɦɢɹ 
ɪɚɫɯɨɞɚ ɬɨɩɥɢɜɚ, ɩɪɢɜɨɞɹɳɚɹ ɜ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ ɤ ɫɧɢɠɟɧɢɸ ɫɟɛɟɫɬɨɢɦɨɫɬɢ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɢ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ. 

ɇɚɪɹɞɭ ɫ ɷɬɢɦ ɛɵɥɢ ɜɵɩɨɥɧɟɧɵ ɬɚɤɢɟ ɜɚɠɧɵɟ ɡɚɞɚɱɢ, ɤɚɤ ɜɵɛɨɪ ɢ ɪɚɫɱɟɬ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɢɫɬɟɦɵ ɜɨɞɨɫɧɚɛɠɟɧɢɹ 
ɜɬɨɪɨɝɨ ɷɧɟɪɝɨɛɥɨɤɚ, ɪɚɫɱɟɬɵ ɦɚɫɫɨɜɵɯ ɜɵɛɪɨɫɨɜ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɢ ɫɧɢɠɟɧɢɹ 
ɬɟɩɥɨɜɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ ɩɪɢ ɩɟɪɟɯɨɞɟ ɤ ɨɛɨɪɨɬɧɨɣ ɫɯɟɦɟ ɜɨɞɨɫɧɚɛɠɟɧɢɹ.  

Ɂɚɤɥɸɱɢɬɟɥɶɧɵɦɢ ɷɬɚɩɚɦɢ ɪɚɛɨɬɵ ɛɵɥɢ ɪɚɫɱɟɬ ɤɨɦɦɟɪɱɟɫɤɨɣ 
ɩɪɢɜɥɟɤɚɬɟɥɶɧɨɫɬɢ ɩɪɨɟɤɬɚ ɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɭɡɥɚ ɭɬɢɥɢɡɚɰɢɢ. ɉɪɨɟɤɬ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜɬɨɪɨɝɨ ɷɧɟɪɝɨɛɥɨɤɚ ɜ ɜɢɞɟ Ȼɉɗ ɞɨɤɚɡɚɥ ɫɜɨɸ ɤɨɦɦɟɪɱɟɫɤɭɸ 
ɷɮɮɟɤɬɢɜɧɨɫɬɶ. Ȼɵɥ ɩɪɨɜɟɞɟɧ ɪɚɫɱɟɬ ɤɨɧɫɬɪɭɤɰɢɢ ɬɟɩɥɨɭɬɢɥɢɡɚɬɨɪɚ, ɫɨɡɞɚɧɚ 
3D-ɦɨɞɟɥɶ ɢ ɜɵɩɨɥɧɟɧɵ ɱɟɪɬɟɠɢ.  
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