
 
 

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 

 
«       »  2021ɝ. 
 

                                    
 
 
 
 
 

ȻȺɄȺɅȺȼɊɋɄȺə ɊȺȻɈɌȺ 
 

13.03.01 – Ɍɟɩɥɨɷɧɟɪɝɟɬɢɤɚ ɢ ɬɟɩɥɨɬɟɯɧɢɤɚ 
ɤɨɞ – ɧɚɢɦɟɧɨɜɚɧɢɟ ɧɚɩɪɚɜɥɟɧɢɹ  

ɉɪɨɟɤɬ ɪɚɫɲɢɪɟɧɢɹ ɂɪɢɤɥɢɧɫɤɨɣ ȽɊɗɋ ɧɚ 1950 Ɇȼɬ 
  ɬɟɦɚ 

 
 
 
 

 
Ʉɪɚɫɧɨɹɪɫɤ 2021  

Ɋɭɤɨɜɨɞɢɬɟɥɶ  ɞɨɰɟɧɬ, ɤ.ɬ.ɧ.    ɉ.ȼ. ɒɢɲɦɚɪɟɜ 
  ɞɨɥɠɧɨɫɬɶ, ɭɱɟɧɚɹ ɫɬɟɩɟɧɶ  ɩɨɞɩɢɫɶ, ɞɚɬɚ  ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

ȼɵɩɭɫɤɧɢɤ      Ȼ.Ⱥ. Ɉɦɭɪɚɥɢɟɜ 
    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 

ɩɨɞɩɢɫɶ  ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

 
«       »  2021ɝ. 

 
 

 

ɁȺȾȺɇɂȿ  
ɇȺ ȼɕɉɍɋɄɇɍɘ ɄȼȺɅɂɎɂɄȺɐɂɈɇɇɍɘ ɊȺȻɈɌɍ 

ɜ ɮɨɪɦɟ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ 

  



«       »   2021ɝ. 
 

 

ɋɬɭɞɟɧɬɭ Ɉɦɭɪɚɥɢɟɜɭ Ȼɚɤɬɵɛɟɤɭ Ⱥɥɦɚɡɛɟɤɨɜɢɱɭ 
 ɮɚɦɢɥɢɹ, ɢɦɹ, ɨɬɱɟɫɬɜɨ 

Ƚɪɭɩɩɵ Ɏɗ17 ‒ 02Ȼ ɇɚɩɪɚɜɥɟɧɢɟ (ɫɩɟɰɢɚɥɶɧɨɫɬɶ) 13.03.01 
 ɧɨɦɟɪ ɝɪɭɩɩɵ  ɤɨɞ 

Ɍɟɩɥɨɷɧɟɪɝɟɬɢɤɚ ɢ ɬɟɩɥɨɬɟɯɧɢɤɚ 
ɧɚɢɦɟɧɨɜɚɧɢɟ 

Ɍɟɦɚ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɉɪɨɟɤɬ ɪɚɫɲɢɪɟɧɢɹ  
ɂɪɢɤɥɢɧɫɤɨɣ ȽɊɗɋ ɧɚ 1950 Ɇȼɬ 
ɍɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ ɩɨ ɭɧɢɜɟɪɫɢɬɟɬɭ № 19492/ɫ ɨɬ 30 ɞɟɤɚɛɪɹ 2020 ɝ 
Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ ɉ.ȼ. ɒɢɲɦɚɪɟɜ, ɞɨɰɟɧɬ, ɤ.ɬ.ɧ., ɤɚɮɟɞɪɚ Ɍɗɋ 
 ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ, ɞɨɥɠɧɨɫɬɶ, ɭɱёɧɚɹ ɫɬɟɩɟɧɶ ɢ ɦɟɫɬɨ ɪɚɛɨɬɵ 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ȼɄɊ ɉɪɨɟɤɬ ȽɊɗɋ 
Ɋɚɣɨɧ ɪɚɡɦɟɳɟɧɢɹ – Ɉɪɟɧɛɭɪɝɫɤɚɹ ɨɛɥ., ɇɨɜɨɨɪɫɤɢɣ ɪɚɣɨɧ, ɩ. ɗɧɟɪɝɟɬɢɤ;  
ɬɨɩɥɢɜɨ – ɩɪɢɪɨɞɧɵɣ ɝɚɡ ɢɡ ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ «Ȼɭɯɚɪɚ-ɍɪɚɥ» 
 ɢɡ   Ƚɚɡɥɢɧɫɤɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹ 
ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɦɨɳɧɨɫɬɶ – 1950 Ɇȼɬ, ɬɟɩɥɨɜɚɹ ɧɚɝɪɭɡɤɚ – 120 Ƚɤɚɥ/ɱ; 
ɉɟɪɟɱɟɧɶ ɪɚɡɞɟɥɨɜ ȼɄɊ Ɍɟɯɧɢɤɨ-ɗɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ. Ɋɚɫɱɟɬɧɚɹ  
ɱɚɫɬɶ. ȼɵɛɨɪ ɢ ɪɚɫɱɟɬ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɋɢɫɬɟɦɚ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɜɨɞɨɫɧɚɛɠɟɧɢɹ. Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ.  
ɉɟɪɟɱɟɧɶ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ  
Ʌɢɫɬ 1. ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɬɟɩɥɨɜɚɹ ɫɯɟɦɚ ɬɭɪɛɢɧɵ Ʉ-660-300 
Ʌɢɫɬ 2. Ɋɚɡɪɟɡ ɝɥɚɜɧɨɝɨ ɤɨɪɩɭɫɚ 
Ʌɢɫɬ 3. Ƚɟɧɟɪɚɥɶɧɵɣ ɩɥɚɧ 
Ʌɢɫɬ 4. ɋɟɬɟɜɨɣ ɩɨɞɨɝɪɟɜɚɬɟɥɶ ɉɋȼ-315-3-23 
Ʌɢɫɬ 5. ɋɯɟɦɚ ɜɵɞɚɱɢ ɦɨɳɧɨɫɬɢ 

Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ    ɉ.ȼ. ɒɢɲɦɚɪɟɜ 
  ɩɨɞɩɢɫɶ  ɢɧɢɰɢɚɥɵ ɢ ɮɚɦɢɥɢɹ 

Ɂɚɞɚɧɢɟ ɩɪɢɧɹɥ ɤ 
ɢɫɩɨɥɧɟɧɢɸ 

   
Ȼ.Ⱥ. Ɉɦɭɪɚɥɢɟɜ 

  ɩɨɞɩɢɫɶ  ɢɧɢɰɢɚɥɵ ɢ ɮɚɦɢɥɢɹ 

     



 
 

ɊȿɎȿɊȺɌ 

 ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ: «ɉɪɨɟɤɬ ɪɚɫɲɢɪɟɧɢɹ 
ɂɪɢɤɥɢɧɫɤɨɣ ȽɊɗɋ ɧɚ 1950 Ɇȼɬ», ɫɨɞɟɪɠɢɬ 90 ɫɬɪɚɧɢɰ ɬɟɤɫɬɨɜɨɝɨ 
ɞɨɤɭɦɟɧɬɚ,19 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ, 4 ɥɢɫɬɚ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ. 
 Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɌɍɊȻɈȺȽɊȿȽȺɌ, ɌȿɉɅɈȼȺə ɋɏȿɆȺ, 
ȾȼɍɏɄɊȺɌɇɕɃ ɉɊɈɆȿɀɍɌɈɑɇɕɃ ɉȿɊȿȽɊȿȼ ɉȺɊȺ, 
ɋɍɉȿɊɋȼȿɊɏɄɊɂɌɂɑȿɋɄɂȿ ɉȺɊȺɆȿɌɊɕ, ɗɄɈɇɈɆɂɑȿɋɄɂȿ 
ɉɈɄȺɁȺɌȿɅɂ, ɉɊɈɐȿɋɋ ɊȺɋɒɂɊȿɇɂə, ȼɋɉɈɆɈȽȺɌȿɅɖɇɈȿ 
ɈȻɈɊɍȾɈȼȺɇɂȿ, ɋɏȿɆȺ ȼɕȾȺɑɂ ɆɈɓɇɈɋɌɂ, ɗɅȿɄɌɊɂɑȿɋɄȺə 
ɋɏȿɆȺ. 
 Ɉɛɴɟɤɬ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ: ɷɧɟɪɝɨɛɥɨɤ 660 Ɇȼɬ ɫ 
ɬɭɪɛɢɧɨɣ Ʉ-660-300. 

ɐɟɥɶ ɪɚɛɨɬɵ: ɪɚɡɪɚɛɨɬɤɚ ɷɧɟɪɝɨɛɥɨɤɚ ɧɚ ɫɭɩɟɪɫɜɟɪɯɤɪɢɬɢɱɟɫɤɢɟ 
ɩɚɪɚɦɟɬɪɵ ɩɚɪɚ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɞɜɭɯɤɪɚɬɧɨɝɨ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɩɟɪɟɝɪɟɜɚ ɩɚɪɚ. 
 Ⱦɥɹ ɪɟɲɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɡɚɞɚɱɢ ɦɧɨɸ ɛɵɥ ɜɵɩɨɥɧɟɧ ɬɟɯɧɢɤɨ-
ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɬɪɟɯ ɜɚɪɢɚɧɬɨɜ. ȼ ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɛɵɥ 
ɜɵɛɪɚɧ ɛɥɨɤ ɫ ɬɭɪɛɢɧɨɣ Ʉ-660-300, ɜ ɤɚɱɟɫɬɜɟ ɫɨɩɨɫɬɚɜɢɦɵɯ: ɛɥɨɤɢ ɫ ɬɭɪɛɢɧɚɦɢ 
Ʉ-660-247 ɢ Ʉ-500-240.  

ȼ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɛɵɥɨ ɩɪɢɜɟɞɟɧɵ ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɨɛɨɫɧɨɜɚɧɢɹ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɫɬɚɧɰɢɢ; ɜɵɩɨɥɧɟɧɵ ɪɚɫɱɟɬɵ ɬɟɩɥɨɜɨɣ ɫɯɟɦɵ, ɬɟɯɧɢɤɨ–
ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɫɬɚɧɰɢɢ; ɛɵɥɨ ɜɵɛɪɚɧɨ ɨɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ; ɪɚɫɫɱɢɬɚɧɵ ɜɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɢ ɚɬɦɨɫɮɟɪɭ; 
ɪɚɡɪɚɛɨɬɚɧɵ ɝɟɧɟɪɚɥɶɧɵɣ ɩɥɚɧ, ɤɨɦɩɨɧɨɜɤɚ ɝɥɚɜɧɨɝɨ ɤɨɪɩɭɫɚ, ɫɯɟɦɚ ɜɵɞɚɱɢ 
ɦɨɳɧɨɫɬɢ ɢ ɫɯɟɦɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ. 
 ȼ ɡɚɤɥɸɱɟɧɢɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜɵɜɨɞɵ ɨ ɩɪɨɞɟɥɚɧɧɨɣ ɪɚɛɨɬɟ. 
 Ɍɚɤɠɟ ɪɟɡɭɥɶɬɚɬɵ ɪɚɛɨɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɫ ɩɨɦɨɳɶɸ ɩɨɹɫɧɢɬɟɥɶɧɨɝɨ 
ɬɟɤɫɬɚ, ɪɢɫɭɧɤɨɜ, ɬɚɛɥɢɰ ɢ ɱɟɪɬɟɠɟɣ. 
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ȼȼȿȾȿɇɂȿ 

ɉɨɬɪɟɛɧɨɫɬɶ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɞɥɹ ɫɨɜɪɟɦɟɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɠɢɡɧɢ 
ɱɟɥɨɜɟɤɚ ɯɨɪɨɲɨ ɢɡɜɟɫɬɧɨ. Ɉɫɧɨɜɧɵɟ ɩɪɨɢɡɜɨɞɢɬɟɥɹɦɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɢ 
ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɹɜɥɹɸɬɫɹ ɬɟɩɥɨɜɵɦɢ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹɦɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɢɫɤɨɩɚɟɦɨɝɨ ɬɨɩɥɢɜɚ, ɩɪɨɢɡɜɨɞɹ ɨɤɨɥɨ 75% ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɦɢɪɟ ɢ 80% 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɧɚɲɟɣ ɫɬɪɚɧɟ. ɗɧɟɪɝɟɬɢɤɚ ɢɝɪɚɟɬ ɜɟɞɭɳɭɸ ɪɨɥɶ ɜ ɪɚɡɜɢɬɢɢ 
ɜɫɟɯ ɨɬɪɚɫɥɟɣ ɧɚɪɨɞɧɨɝɨ ɯɨɡɹɣɫɬɜɚ. ɇɚ ɫɨɜɪɟɦɟɧɧɨɦ ɷɬɚɩɟ ɷɬɚ ɪɨɥɶ ɧɟɢɡɦɟɪɢɦɨ 
ɜɨɡɪɚɫɬɚɟɬ. 

Ɉɫɧɨɜɧɨɣ ɩɨɬɪɟɛɢɬɟɥɶ ɷɧɟɪɝɢɢ - ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ. ɇɚɛɥɸɞɚɹ ɡɚ ɬɟɤɭɳɢɦ 
ɫɨɫɬɨɹɧɢɟɦ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɨɧ ɬɪɟɛɭɟɬ ɛɨɥɶɲɨɝɨ 
ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɹ. ɋɬɪɨɹɬɫɹ ɤɚɤ ɧɨɜɵɟ ɠɢɥɵɟ ɢ ɩɪɨɦɵɲɥɟɧɧɵɟ ɭɱɚɫɬɤɢ, ɱɬɨ 
ɨɩɪɟɞɟɥɹɟɬ ɜɜɨɞ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɧɨɜɵɯ ɢ ɧɨɜɵɯ ɝɟɧɟɪɢɪɭɸɳɢɯ ɦɨɳɧɨɫɬɟɣ, 
ɩɨɫɤɨɥɶɤɭ ɫɬɚɪɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɭɠɟ ɜɵɪɚɛɨɬɚɥɨ ɫɨɛɫɬɜɟɧɧɵɣ ɪɟɫɭɪɫ ɢɥɢ 
ɩɪɢɲɥɨ ɜ ɧɟɝɨɞɧɨɫɬɶ. ɍɜɟɥɢɱɟɧɢɟ ɦɨɳɧɨɫɬɢ ɜɨɡɦɨɠɧɨ ɡɚ ɫɱɟɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɧɨɜɵɯ ɢ ɪɚɫɲɢɪɟɧɢɹ ɫɭɳɟɫɬɜɭɸɳɢɯ ɡɚɜɨɞɨɜ. 

ɋ ɧɚɱɚɥɚ 90-ɯ ɝɝ. ɬɨɩɥɢɜɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɤɨɦɩɥɟɤɫ ɍɪɚɥɶɫɤɨɝɨ ɪɟɝɢɨɧɚ 
ɩɨɫɬɨɹɧɧɨ ɡɚɧɢɦɚɟɬ ɥɢɞɢɪɭɸɳɟɟ ɩɨɥɨɠɟɧɢɟ ɜ ɨɬɪɚɫɥɟɜɨɣ ɫɬɪɭɤɬɭɪɟ 
ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ. ɇɚ ɫɥɨɠɧɵɯ ɦɧɨɝɨɤɨɦɩɨɧɟɧɬɧɵɯ 
ɦɟɫɬɨɪɨɠɞɟɧɢɹɯ ɨɛɳɢɟ ɪɚɡɜɟɞɚɧɧɵɟ ɡɚɩɚɫɵ ɫɜɨɛɨɞɧɨɝɨ ɝɚɡɚ ɫɨɫɬɚɜɥɹɸɬ 880 
ɦɥɪɞ ɦ3. ȼ 2006 ɝ. ɧɚ ɟɝɨ ɞɨɥɸ ɩɪɢɯɨɞɢɥɨɫɶ ɛɨɥɟɟ ɩɨɥɨɜɢɧɵ ɫɬɨɢɦɨɫɬɢ 
ɩɪɨɦɵɲɥɟɧɧɨɣ ɩɪɨɞɭɤɰɢɢ. ȼɵɫɨɤɢɣ ɫɩɪɨɫ ɢ ɩɨɫɬɨɹɧɧɵɣ ɪɨɫɬ ɰɟɧ ɧɚ 
ɷɧɟɪɝɨɧɨɫɢɬɟɥɢ ɨɛɟɫɩɟɱɢɬɶ ɜɵɫɨɤɭɸ ɩɪɢɛɵɥɶ ɞɥɹ ɩɪɟɞɩɪɢɹɬɢɣ ɧɟɮɬɹɧɨɣ, 
ɝɚɡɨɜɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɢ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ, ɤɨɬɨɪɵɟ ɫɟɝɨɞɧɹ ɹɜɥɹɸɬɫɹ 
ɨɫɧɨɜɧɵɦ ɢɫɬɨɱɧɢɤɨɦ ɮɢɧɚɧɫɨɜɵɯ ɩɨɫɬɭɩɥɟɧɢɣ ɜ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ. 

ȼ ɫɥɨɠɢɜɲɟɣɫɹ ɫɢɬɭɚɰɢɢ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɪɟɝɢɨɧɚ, ɜ ɪɚɦɤɚɯ ɫɜɨɟɣ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɫɬɪɚɬɟɝɢɢ ɞɥɹ Ɉɪɟɧɛɭɪɝɫɤɨɣ ɨɛɥɚɫɬɢ ɞɨ 
2030 ɝɨɞɚ, ɧɟɨɛɯɨɞɢɦɨ ɫɪɨɱɧɨ ɧɚɪɚɳɢɜɚɬɶ ɫɨɛɫɬɜɟɧɧɵɟ ɝɟɧɟɪɢɪɭɸɳɢɟ 
ɦɨɳɧɨɫɬɢ ɞɥɹ ɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

ȼ ɞɚɧɧɨɦ ɩɪɨɟɤɬɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɪɚɡɪɚɛɨɬɤɚ Ʉɗɋ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɦɨɳɧɨɫɬɶɸ 1950 Ɇȼɬ, ɫɨɫɬɨɹɳɚɹ ɢɡ ɬɪɟɯ ɛɥɨɤɨɜ ɦɨɳɧɨɫɬɶɸ 650 
Ɇȼɬ ɤɚɠɞɵɣ.  
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1 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɫɬɚɧɰɢɢ 

1.1 Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɪɚɛɨɬɵ  

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɋɬɪɚɬɟɝɢɟɣ ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɡɜɢɬɢɹ 
Ɉɪɟɧɛɭɪɝɫɤɨɣ ɨɛɥɚɫɬɢ ɧɚ ɩɟɪɢɨɞ ɞɨ 2030 ɝɨɞɚ ɩɥɚɧɢɪɭɟɬɫɹ ɭɜɟɥɢɱɢɬɶ ɱɟɪɟɡ 9 ɥɟɬ 
ɪɨɫɬ ɜɚɥɨɜɨɝɨ ɪɟɝɢɨɧɚɥɶɧɨɝɨ ɩɪɨɞɭɤɬɚ ɜ 2,9 ɪɚɡɚ. Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɷɬɨɣ ɩɥɚɧɤɢ 
ɨɛɥɚɫɬɶ ɝɟɧɟɪɢɪɭɸɳɢɯ ɦɨɳɧɨɫɬɟɣ ɞɨɥɠɧɚ ɭɜɟɥɢɱɢɬɶɫɹ ɜ 1,9 ɪɚɡɚ. 

ɉɨ ɨɩɟɪɚɬɢɜɧɵɦ ɞɚɧɧɵɦ Ɏɢɥɢɚɥɚ ȺɈ «ɋɈ ȿɗɋ» «Ɋɟɝɢɨɧɚɥɶɧɨɟ 
ɞɢɫɩɟɬɱɟɪɫɤɨɟ ɭɩɪɚɜɥɟɧɢɟ ɷɧɟɪɝɨɫɢɫɬɟɦɵ Ɉɪɟɧɛɭɪɝɫɤɨɣ ɨɛɥɚɫɬɢ» 
(Ɉɪɟɧɛɭɪɝɫɤɨɟ ɊȾɍ), ɩɨɬɪɟɛɥɟɧɢɟ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ 
Ɉɪɟɧɛɭɪɝɫɤɨɣ ɨɛɥɚɫɬɢ ɜ ɚɩɪɟɥɟ 2019 ɝɨɞɚ ɫɨɫɬɚɜɢɥɨ 1232,1 ɦɥɧ ɤȼɬ ɱ, ɱɬɨ ɧɚ 
3,8% ɦɟɧɶɲɟ ɨɛɴɟɦɚ ɩɨɬɪɟɛɥɟɧɢɹ ɜ ɚɩɪɟɥɟ 2018 ɝɨɞɚ. ɉɨ ɞɚɧɧɵɦ Ɋɢɚɪɟɣɬɢɧɝ 
ɪɟɝɢɨɧɨɜ ɩɨ ɭɪɨɜɧɸ ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɢ ɜ 2017 ɝɨɞɭ ɞɥɹ Ɉɪɟɧɛɭɪɝɫɤɨɣ ɨɛɥɚɫɬɢ ɩɨ 
ɩɪɨɢɡɜɨɞɫɬɜɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɡɚ ɜɵɱɟɬɨɦ ɜɧɭɬɪɟɧɧɟɝɨ ɩɨɬɪɟɛɥɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ: -
4178,12ɦɥɧ ɤȼɬ ɱ (73,3%). 

ɇɚɫɬɨɹɳɚɹ ɜɵɩɭɫɤɧɚɹ ɪɚɛɨɬɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɜɜɨɞ ɧɨɜɵɯ 1950 Ɇȼɬ ɧɚ 
ɫɭɳɟɫɬɜɭɸɳɟɣ ɤɨɧɞɟɧɫɚɰɢɨɧɧɨɣ ɫɬɚɧɰɢɢ ɦɨɳɧɨɫɬɶɸ 2430 Ɇȼɬ ɜ 
Ɉɪɟɧɛɭɪɝɫɤɨɣ ɨɛɥɚɫɬɢ ɫ ɭɫɬɚɧɨɜɤɨɣ ɫɨɜɪɟɦɟɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɨɬɜɟɱɚɸɳɟɝɨ 
ɬɪɟɛɨɜɚɧɢɹɦ ɪɚɡɜɢɬɢɹ ɢ ɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɞɢɩɥɨɦɧɨɝɨ 
ɩɪɨɟɤɬɚ ɨɱɟɜɢɞɧɚ ɜɜɢɞɭ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ. ɋ 1 ɹɧɜɚɪɹ 2022 ɝɨɞɚ 
ȿɜɪɚɡɢɣɫɤɢɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɫɨɸɡ ɜɜɨɞɢɬ ɧɨɜɵɣ ɬɟɯɧɢɱɟɫɤɢɣ ɪɟɝɥɚɦɟɧɬ, 
ɩɨɜɵɲɚɸɳɢɣ ɬɪɟɛɨɜɚɧɢɹ ɤ ɤɚɱɟɫɬɜɭ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ, ɩɨɫɬɚɜɥɹɟɦɨɝɨ 
ɧɚ ɦɟɠɞɭɧɚɪɨɞɧɵɣ ɪɵɧɨɤ. Ⱦɥɹ ɷɬɨɝɨ ɧɚ Ɉɪɟɧɛɭɪɝɫɤɨɦ ɝɚɡɨɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɦ 
ɡɚɜɨɞɟ ɩɪɨɜɨɞɢɬɫɹ ɤɨɦɩɥɟɤɫ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɡɚɦɟɧɟ ɬɟɩɥɨɨɛɦɟɧɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ. ȼ ɭɫɥɨɜɢɹɯ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɩɚɞɟɧɢɹ ɨɛɴɟɦɨɜ ɞɨɛɵɱɢ ɝɚɡɚ, 
ɫɜɹɡɚɧɧɨɝɨ ɫɨ ɫɧɢɠɟɧɢɟɦ ɩɥɚɫɬɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ Ɉɪɟɧɛɭɪɝɫɤɨɦ 
ɧɟɮɬɟɝɚɡɨɤɨɧɞɟɧɫɚɬɧɨɦ ɦɟɫɬɨɪɨɠɞɟɧɢɢ, ɩɟɪɟɞ ɩɪɟɞɩɪɢɹɬɢɟɦ ɫɬɨɢɬ ɡɚɞɚɱɚ 
ɦɚɤɫɢɦɚɥɶɧɨɣ ɡɚɝɪɭɡɤɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɦɨɳɧɨɫɬɟɣ. Ɂɚɜɨɞ ɜɟɞɟɬ ɪɚɛɨɬɭ 
ɩɨ ɩɪɢɜɥɟɱɟɧɢɸ ɧɚ ɩɟɪɟɪɚɛɨɬɤɭ ɞɚɜɚɥɶɱɟɫɤɨɝɨ ɝɚɡɨɨɛɪɚɡɧɨɝɨ ɢ ɠɢɞɤɨɝɨ 
ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ ɫɵɪɶɹ ɞɨɛɵɜɚɸɳɢɯ ɝɚɡɨɜɵɯ ɢ ɧɟɮɬɹɧɵɯ ɤɨɦɩɚɧɢɣ. 
Ɉɪɟɧɛɭɪɝɫɤɢɣ ȽɉɁ ɩɨɬɪɟɛɥɹɟɬ ɜ ɫɪɟɞɧɟɦ ɤɚɠɞɵɣ ɱɚɫ ɨɤɨɥɨ 245 Ɇȼɬ. ɋ ɭɱɟɬɨɦ 
ɦɨɞɟɪɧɢɡɚɰɢɨɧɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɡɚɦɟɧɟ ɜɫɟɝɨ ɬɟɩɥɨɨɛɦɟɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɧɚ Ɉɪɟɧɛɭɪɝɫɤɨɦ ȽɉɁ ɩɨɬɪɟɛɥɟɧɢɟ ɜɵɪɚɫɬɢɬ ɞɨ 600 Ɇȼɬ.  

ɉɨ ɞɚɧɧɵɦ ɧɚ 2015 ɝɨɞ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɆɆɄ ɢɦɟɸɬ ɭɫɬɚɧɨɜɥɟɧɧɭɸ 
ɦɨɳɧɨɫɬɶ 657 Ɇȼɬ. ɋɨɛɫɬɜɟɧɧɵɟ ɦɨɳɧɨɫɬɢ ɩɪɚɤɬɢɱɟɫɤɢ ɩɨɥɧɨɫɬɶɸ 
ɨɛɟɫɩɟɱɢɜɚɸɬ ɩɨɬɪɟɛɧɨɫɬɢ ɩɪɟɞɩɪɢɹɬɢɹ ɜ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɜ ɜɢɞɟ ɬɟɩɥɚ ɢ ɩɚɪɚ 
ɢ ɧɚ 60-70% «ɡɚɤɪɵɜɚɸɬ» ɩɨɬɪɟɛɧɨɫɬɢ ɝɨɪɨɞɚ Ɇɚɝɧɢɬɨɝɨɪɫɤɚ ɜ ɬɟɩɥɟ.  



7 
 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɚ Ɇɚɝɧɢɬɨɝɨɪɫɤɨɦ ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɨɦ ɤɨɦɛɢɧɚɬɟ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɟɳɟ ɨɞɢɧ ɤɪɭɩɧɨɦɚɫɲɬɚɛɧɵɣ ɩɪɨɟɤɬ - ɫɨɡɞɚɧɢɟ ɤɨɦɩɥɟɤɫɚ 
ɯɨɥɨɞɧɨɣ ɩɪɨɤɚɬɤɢ, ɫɨɜɪɟɦɟɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɨɝɨ 
ɦɟɬɚɥɥɨɩɪɨɤɚɬɚ ɞɥɹ ɚɜɬɨɦɨɛɢɥɶɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. Ɋɟɱɶ ɢɞɟɬ ɨɛ ɨɪɝɚɧɢɡɚɰɢɢ 
ɜ Ɋɨɫɫɢɢ, ɜɩɟɪɜɵɟ ɜ ɢɫɬɨɪɢɢ ɨɬɟɱɟɫɬɜɟɧɧɨɣ ɦɟɬɚɥɥɭɪɝɢɢ, ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɚɜɬɨɥɢɫɬɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɦɢɪɨɜɵɦ ɫɬɚɧɞɚɪɬɚɦ. ɋɬɨɢɦɨɫɬɶ ɩɪɨɟɤɬɚ – 1,5 
ɦɢɥɥɢɚɪɞɚ ɞɨɥɥɚɪɨɜ. ɋɨɜɨɤɭɩɧɚɹ ɦɨɳɧɨɫɬɶ ɤɨɦɩɥɟɤɫɚ ɫɨɫɬɚɜɢɬ ɞɜɚ ɦɢɥɥɢɨɧɚ 
ɬɨɧɧ ɝɨɬɨɜɨɣ ɩɪɨɞɭɤɰɢɢ ɜ ɝɨɞ, ɜ ɬɨɦ ɱɢɫɥɟ — 700 000 ɬɨɧɧ ɝɨɪɹɱɟɨɰɢɧɤɨɜɚɧɧɨɝɨ 
ɯɨɥɨɞɧɨɝɨ ɩɪɨɤɚɬɚ ɜ ɪɭɥɨɧɚɯ. Ɋɟɚɥɢɡɚɰɢɹ ɷɬɨɝɨ ɩɪɨɟɤɬɚ ɩɨɡɜɨɥɢɬ ɆɆɄ 
ɭɜɟɥɢɱɢɬɶ ɞɨɥɸ ɯɨɥɨɞɧɨɤɚɬɚɧɨɣ ɢ ɝɨɪɹɱɟɨɰɢɧɤɨɜɚɧɧɨɣ ɩɪɨɞɭɤɰɢɢ ɜ ɫɬɪɭɤɬɭɪɟ 
ɩɪɨɢɡɜɨɞɫɬɜɚ, ɪɚɫɲɢɪɢɬɶ ɦɚɪɨɱɧɵɣ ɫɨɪɬɚɦɟɧɬ ɜɵɩɭɫɤɚɟɦɨɣ ɩɪɨɞɭɤɰɢɢ, ɚ ɬɚɤɠɟ 
ɨɛɟɫɩɟɱɢɬɶ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ ɚɜɬɨɦɨɛɢɥɟɣ ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɵɦ ɯɨɥɨɞɧɨɤɚɬɚɧɵɦ 
ɢ ɨɰɢɧɤɨɜɚɧɧɵɦ ɥɢɫɬɨɦ, ɜ ɬɨɦ ɱɢɫɥɟ ɢɡ ɜɵɫɨɤɨɩɪɨɱɧɵɯ ɦɚɪɨɤ, 
ɭɞɨɜɥɟɬɜɨɪɹɸɳɢɯ ɜɫɟɦ ɫɨɜɪɟɦɟɧɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ, - HSLA, IF-HSS, ȼɇ, 
ɞɜɭɯɮɚɡɧɵɯ, ɦɧɨɝɨɮɚɡɧɵɯ, ɬɪɢɩ-ɫɬɚɥɟɣ. 

ȼ ɢɸɥɟ 2011 ɝɨɞɚ ɛɵɥɚ ɜɜɟɞɟɧɚ ɜ ɫɬɪɨɣ ɩɟɪɜɚɹ ɨɱɟɪɟɞɶ ɤɨɦɩɥɟɤɫɚ – ɫɬɚɧ 
2000. Ɂɚɩɭɫɤ ɜɬɨɪɨɣ ɨɱɟɪɟɞɢ ɤɨɦɩɥɟɤɫɚ ɧɚɦɟɱɟɧ ɧɚ ɢɸɥɶ 2012 ɝɨɞɚ. 

Ɇɚɫɲɬɚɛɧɵɟ ɩɪɨɟɤɬɵ – ɫɬɚɧ 5000 ɢ ɤɨɦɩɥɟɤɫ ɯɨɥɨɞɧɨɣ ɩɪɨɤɚɬɤɢ –
ɨɪɢɟɧɬɢɪɨɜɚɧɵ ɧɚ ɜɵɩɭɫɤ ɢɦɩɨɪɬɨɡɚɦɟɳɚɸɳɟɣ ɢ ɜɨɫɬɪɟɛɨɜɚɧɧɨɣ ɧɚ ɪɵɧɤɟ 
ɩɪɨɞɭɤɰɢɢ. ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɧɨɜɵɯ ɧɟɮɬɟ- ɢ ɝɚɡɨɩɪɨɜɨɞɨɜ ɢ ɭɜɟɥɢɱɟɧɢɟ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɚɜɬɨɦɨɛɢɥɟɣ, ɤɚɤ ɨɬɟɱɟɫɬɜɟɧɧɵɯ, ɬɚɤ ɢ ɫɨɛɪɚɧɧɵɯ ɜ Ɋɨɫɫɢɢ, 
ɫɥɭɠɚɬ ɝɚɪɚɧɬɢɟɣ ɫɬɚɛɢɥɶɧɨɝɨ ɫɩɪɨɫɚ ɧɚ ɩɪɨɞɭɤɰɢɸ ɆɆɄ.  

Ɇɚɝɧɢɬɨɝɨɪɫɤɢɣ ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɢɣ ɤɨɦɛɢɧɚɬ ɩɨɬɪɟɛɥɹɟɬ ɜ ɫɪɟɞɧɟɦ 600 
Ɇȼɬ. ɋ ɍɱɟɬɨɦ ɡɚɦɟɧɵ ɨɛɨɪɭɞɨɜɚɧɢɹ ɨɬɪɚɛɨɬɚɜɲɢɯ ɫɜɨɣ ɪɟɫɭɪɫ ɬɚɤɢɯ ɤɚɤ 
ɋɌȺɇ-2000 ɧɚ ɋɌȺɇ-2500 ɢ ɜɜɟɞɟɧɢɟɦ ɧɨɜɵɯ ɥɢɧɢɣ ɥɢɫɬɨɜɨɣ ɩɪɨɤɚɬɤɢ ɋɌȺɇ-
2500 ɢ ɋɌȺɇ-5000. ɗɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɟ ɋɌȺɇ-2500 ɪɚɜɧɨ 250 Ɇȼɬ, ɚ 
ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɟ ɋɌȺɇ-5000 ɪɚɜɧɨ 490 Ɇȼɬ. Ɍɚɤɠɟ ɧɚ ɆɆɄ ɪɚɛɨɬɚɸɬ 6 
ɞɨɦɟɧɧɵɯ ɩɟɱɟɣ, 4 ɥɢɧɢɢ ɯɨɥɨɞɧɨɝɨ ɩɪɨɤɚɬɚ, ɚɝɥɨɦɟɪɚɰɢɨɧɧɚɹ ɮɚɛɪɢɤɚ ɢ ɰɟɯ ɫ 
3-ɦɹ ɷɥɟɤɬɪɨɫɬɚɥɟɩɥɚɜɢɥɶɧɵɦɢ ɩɟɱɚɦɢ, ɨɛɳɢɦ ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɟɦ ɜ 450 Ɇȼɬ 
 ɋɭɦɦɚɪɧɵɣ ɨɛɴɟɦ ɩɨɬɪɟɛɥɟɧɢɟ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɆɆɄ ɪɚɜɧɹɟɬɫɹ 1440 
Ɇȼɬ, ɜɵɱɬɟɦ ɢɡ ɷɬɨɝɨ ɫɨɛɫɬɜɟɧɧɭɸ ɝɟɧɟɪɚɰɢɸ ɆɆɄ ɢ ɜ ɪɟɡɭɥɶɬɚɬɟ ɦɵ ɩɨɥɭɱɚɟɦ 
ɧɟɨɛɯɨɞɢɦɵɣ ɨɛɴɟɦ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ 800 Ɇȼɬ. 
 

 1.2 Ʉɪɚɬɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ «ɂɪɢɤɥɢɧɫɤɨɣ ȽɊɗɋ» 

Ɏɢɥɢɚɥ «ɂɪɢɤɥɢɧɫɤɚɹ ȽɊɗɋ» ɩɨɞɱɢɧɹɟɬɫɹ ȺɈ «ɂɧɬɟɪ ɊȺɈ-
ɗɥɟɤɬɪɨɝɟɧɟɪɚɰɢɹ» ɤɨɬɨɪɚɹ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɹɜɥɹɟɬɫɹ ɞɨɱɟɪɧɟɣ ɤɨɦɩɚɧɢɟɣ ɉȺɈ 
«ɂɧɬɟɪ ɊȺɈ», ɪɚɫɩɨɥɨɠɟɧɧɚɹ ɩɨ ɚɞɪɟɫɭ: Ɉɪɟɧɛɭɪɝɫɤɚɹ ɨɛɥ., ɇɨɜɨɨɪɫɤɢɣ ɪ-ɧ, ɩ. 
ɗɧɟɪɝɟɬɢɤ, ɈȺɈ «ɂɪɢɤɥɢɧɫɤɚɹ ȽɊɗɋ»  
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ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɦɨɳɧɨɫɬɶ – 2 452,5 Ɇȼɬ (ɜ ɬ.ɱ. 22,5 Ɇȼɬ - 
Ƚɗɋ), ɬɟɩɥɨɜɚɹ ɦɨɳɧɨɫɬɶ – 120 Ƚɤɚɥ/ɱ (ɜ ɬ.ɱ. 1 Ƚɤɚɥ/ɱ – ɤɨɬɟɥɶɧɚɹ Ƚɗɋ).
 ɋɬɚɧɰɢɹ ɫɧɚɛɠɚɟɬ ɷɥɟɤɬɪɨɷɧɟɪɝɢɟɣ ɧɟ ɬɨɥɶɤɨ Ɉɪɟɧɛɭɪɠɶɟ, ɧɨ ɢ 
ɑɟɥɹɛɢɧɫɤɭɸ ɨɛɥɚɫɬɶ, ɪɟɫɩɭɛɥɢɤɭ Ȼɚɲɤɨɪɬɨɫɬɚɧ. ȼɵɪɚɛɚɬɵɜɚɟɦɚɹ ɫɬɚɧɰɢɟɣ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɹ ɷɤɫɩɨɪɬɢɪɭɟɬɫɹ ɜ Ʉɚɡɚɯɫɬɚɧ. 

Ɉɬ ȽɊɗɋ ɨɬɯɨɞɹɬ ɜɵɫɨɤɨɜɨɥɶɬɧɵɟ ɥɢɧɢɢ ɧɚɩɪɹɠɟɧɢɟɦ 500/220/110 ɤȼ. Ʉ 
ȼɅ 500 ɤȼ ɩɨɞɤɥɸɱɟɧɵ ɩɨɞɫɬɚɧɰɢɢ, ɩɢɬɚɸɳɢɟ ɤɪɭɩɧɵɟ ɩɪɨɦɵɲɥɟɧɧɵɟ 
ɩɪɟɞɩɪɢɹɬɢɹ — Ɉɪɟɧɛɭɪɝɫɤɢɣ ɝɚɡɨɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɣ ɡɚɜɨɞ, Ɇɚɝɧɢɬɨɝɨɪɫɤɢɣ 
ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɢɣ ɤɨɦɛɢɧɚɬ. 

Ɉɛɨɪɭɞɨɜɚɧɢɟ ɫɬɚɧɰɢɢ ɜɤɥɸɱɚɟɬ: 
− 4 ɤɨɬɥɨɜ: ɌȽɆɉ-314 — ɧɚ ɷɧɟɪɝɨɛɥɨɤɚɯ № 5, 6, 7, 8. 

− 2 ɤɨɬɥɨɜ: ɌȽɆɉ-114 — ɧɚ ɷɧɟɪɝɨɛɥɨɤɚɯ № 3,4.  

− 2 ɤɨɬɥɨɜ: ɉɄ-41 — ɧɚ ɷɧɟɪɝɨɛɥɨɤɚɯ № 1,2.  

− 8 ɬɭɪɛɢɧ: ɅɆɁ Ʉ-300-240. 
Ɉɞɢɧ ɢɡ ɛɥɨɤɨɜ (ɫɬɚɧɰɢɨɧɧɵɣ №2) ɩɨɫɥɟ ɦɨɞɟɪɧɢɡɚɰɢɢ ɭɜɟɥɢɱɢɥ 

ɦɨɳɧɨɫɬɶ ɞɨ 330 Ɇȼɬ. 
− ɝɟɧɟɪɚɬɨɪɵ: ɝɟɧɟɪɚɬɨɪ ɬɢɩɚ Ɍȼȼ-320-2. 
 ɂɪɢɤɥɢɧɫɤɚɹ ȽɊɗɋ ɢɦɟɟɬ ɪɚɡɧɨɬɢɩɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ ɜɨɡɦɨɠɧɨɫɬɶ 

ɪɚɛɨɬɚɬɶ ɜ ɛɥɨɱɧɨɦ ɪɟɠɢɦɟ. ɋɬɚɧɰɢɹ ɦɨɠɟɬ ɜ ɪɟɠɢɦɟ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ 
ɜɵɪɚɛɨɬɤɢ ɬɟɩɥɚ ɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ.  

Ɉɫɧɨɜɧɵɦ ɬɨɩɥɢɜɨɦ ɞɥɹ ɂɪɢɤɥɢɧɫɤɚɹ ȽɊɗɋ ɹɜɥɹɟɬɫɹ ɩɪɢɪɨɞɧɵɣ ɝɚɡ, 
ɩɨɞɤɥɸɱɢɜ ɤ ɝɚɡɨɩɪɨɜɨɞɭ «Ȼɭɯɚɪɚ-ɍɪɚɥ». ɂɡɧɚɱɚɥɶɧɨ ɜ ɤɚɱɟɫɬɜɟ ɬɨɩɥɢɜɚ 
ɢɫɩɨɥɶɡɨɜɚɥɫɹ ɦɚɡɭɬ, ɧɨ ɜ 1976 ɝɨɞɭ ɫɬɚɧɰɢɸ ɩɟɪɟɜɟɥɢ ɧɚ ɩɪɢɪɨɞɧɵɣ ɝɚɡ, 
ɩɨɞɤɥɸɱɢɜ ɤ ɝɚɡɨɩɪɨɜɨɞɭ «Ȼɭɯɚɪɚ-ɍɪɚɥ». 

ȼ Ʉɐ ɧɚɯɨɞɢɬɫɹ 17 ɤɨɬɥɨɜ ɢɡ ɧɢɯ: 4 ɤɨɬɥɚ ɌȽɆɉ-314 — ɧɚ ɷɧɟɪɝɨɛɥɨɤɚɯ 
№ 5, 6, 7, 8; 2 ɤɨɬɥɚ ɌȽɆɉ-114 — ɧɚ ɷɧɟɪɝɨɛɥɨɤɚɯ № 3,4; 2 ɤɨɬɥɚ ɉɄ-41 — ɧɚ 
ɷɧɟɪɝɨɛɥɨɤɚɯ № 1,2. 

Ʉɨɬɥɵ ɌȽɆɉ-114 ɢ ɤɨɬɥɵ ɌȽɆɉ-314 — ɧɚ ɷɧɟɪɝɨɛɥɨɤɚɯ № 3,4,5, 6, 7, 8, 
ɢɡɝɨɬɨɜɥɟɧɧɵɟ Ɍɚɝɚɧɪɨɝɫɤɨɦ ɤɨɬɟɥɶɧɨɦ ɡɚɜɨɞɟ ɢ ɭɫɬɚɧɨɜɥɟɧɵ ɧɚ «ɂɪɢɤɥɢɧɫɤɨɣ 
ȽɊɗɋ». 

Ʉɨɬɟɥ №3 ɜ 1971 ɝ., ɤɨɬɟɥ №4 ɜ 1972ɝ 
ɉɪɹɦɨɬɨɱɧɵɟ ɩɚɪɨɜɵɟ ɤɨɬɥɵ ɌȽɆɉ-114 ɫɩɪɨɟɤɬɢɪɨɜɚɧɵ ɢ ɢɡɝɨɬɨɜɥɟɧɵ ɧɚ 

Ɍɚɝɚɧɪɨɝɫɤɨɦ ɤɨɬɟɥɶɧɨɦ ɡɚɜɨɞɟ ɢ ɪɚɫɫɱɢɬɚɧ ɧɚ ɫɠɢɝɚɧɢɟ ɠɢɞɤɨɝɨ ɢ ɝɚɡɨɨɛɪɚɡɧɨɝɨ 
ɬɨɩɥɢɜɚ. ɌȽɆɉ-114 ɞɜɭɯɤɨɪɩɭɫɧɵɣ ɫɢɦɦɟɬɪɢɱɧɵɣ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɪɚɛɨɬɵ ɜ 
ɛɥɨɤɟ ɫ ɬɭɪɛɢɧɨɣ Ʉ-300-240. 

Ʉɨɬɟɥ №5 ɜ 1972ɝ., ɤɨɬɟɥ №6 ɜ 1974ɝ., ɤɨɬɟɥ №7 ɜ 1978ɝ., ɤɨɬɟɥ №8 ɜ 1979ɝ. 
ɉɪɹɦɨɬɨɱɧɵɣ ɤɨɬɟɥɶɧɵɣ ɚɝɪɟɝɚɬ ɌȽɆɉ-314 ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɫɠɢɝɚɧɢɹ 

ɝɚɡɚ ɢ ɦɚɡɭɬɚ. Ʉɨɬɟɥ ɧɚ ɫɜɟɪɯɤɪɢɬɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɩɚɪɚ ɫ ɩɪɨɦɟɠɭɬɨɱɧɵɦ 
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ɩɟɪɟɝɪɟɜɨɦ, ɨɞɧɨɤɨɪɩɭɫɧɵɣ, ɜɵɩɨɥɧɟɧ ɞɥɹ ɪɚɛɨɬɵ ɜ ɛɥɨɤɟ ɫ ɤɨɧɞɟɧɫɚɬɧɨɣ 
ɬɭɪɛɢɧɨɣ Ʉ-300-240. 

Ʉɨɬɟɥ ɉɄ-41 — ɧɚ ɷɧɟɪɝɨɛɥɨɤɚɯ № 1,2, ɢɡɝɨɬɨɜɥɟɧɧɵɟ ɉɨɞɨɥɶɫɤɢɦ 
ɦɚɲɢɧɨɫɬɪɨɢɬɟɥɶɧɵɦ ɡɚɜɨɞɨɦ ɢ ɭɫɬɚɧɨɜɥɟɧɵ ɧɚ «ɂɪɢɤɥɢɧɫɤɨɣ ȽɊɗɋ». 

Ʉɨɬɟɥ №1 ɜ 7.11.1970ɝ., ɤɨɬɟɥ №2 ɜ 31.12.1970ɝ. 
ɉɚɪɨɜɨɣ ɤɨɬɟɥ ɉɄ-41 ɩɟɪɜɵɣ ɨɬɟɱɟɫɬɜɟɧɧɵɣ ɚɝɪɟɝɚɬ ɋɄȾ 

(ɫɜɟɪɯɤɪɢɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ), ɫɩɪɨɟɤɬɢɪɨɜɚɧ ɞɥɹ ɪɚɛɨɬɵ ɧɚ ɫɟɪɧɢɫɬɨɦ ɦɚɡɭɬɟ ɢ 
ɩɪɢɪɨɞɧɨɦ ɝɚɡɟ.  ɉɪɹɦɨɬɨɱɧɵɣ ɤɨɬɟɥɶɧɵɣ ɚɝɪɟɝɚɬ, ɜɟɪɬɢɤɚɥɶɧɨ-ɜɨɞɨɬɪɭɛɧɵɟ, 
ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɫɠɢɝɚɧɢɹ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ. ɉɄ-41 ɞɜɭɯɤɨɪɩɭɫɧɵɣ 
ɫɢɦɦɟɬɪɢɱɧɵɣ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɪɚɛɨɬɵ ɜ ɛɥɨɤɟ ɫ ɬɭɪɛɢɧɨɣ Ʉ-300-240. 
      ɇɚ «ɂɪɢɤɥɢɧɫɤɨɣ ȽɊɗɋ» ɭɫɬɚɧɨɜɥɟɧɨ 8 ɤɨɧɞɟɧɫɚɰɢɨɧɧɵɯ ɬɭɪɛɢɧ: Ʉ-300-
240, ɤɨɬɨɪɵɟ ɛɵɥɢ ɜɜɟɞɟɧɵ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜ 1970-1979 ɝɨɞɚɯ.  

Ɍɨɩɥɢɜɧɨ-ɬɪɚɧɫɩɨɪɬɧɵɣ ɰɟɯ ɢ ɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɟ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ:  
– ɪɟɡɟɪɜɭɚɪɧɵɣ ɩɚɪɤ ɬɨɩɥɢɜɚ ɪɟɡɟɪɜɧɨ–ɪɚɫɯɨɞɧɨɝɨ ɬɢɩɚ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ 

ɯɪɚɧɟɧɢɹ ɢ ɪɚɡɦɟɳɟɧɢɹ ɪɟɡɟɪɜɧɨɝɨ ɢ ɪɚɫɯɨɞɧɨɝɨ ɬɨɩɥɢɜɚ. 
– ɝɚɡɨɩɪɨɜɨɞɵ ɨɬ ɪɟɡɟɪɜɭɚɪɧɨɝɨ ɩɚɪɤɚ ɞɨ ɤɨɬɟɥɶɧɨɝɨ ɰɟɯɚ. 
ȼɫɟ ɩɨɫɬɭɩɢɜɲɟɟ ɬɨɩɥɢɜɨ ɧɚ «ɂɪɢɤɥɢɧɫɤɭɸ ȽɊɗɋ» ɩɨɞɚɟɬɫɹ ɢɡ 

ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ Ȼɭɯɚɪɚ-ɍɪɚɥ. Ɍɚɤɠɟ ɝɚɡɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɣ ɩɭɧɤɬ 
ɫɬɚɧɰɢɢ ɨɛɨɪɭɞɨɜɚɧ ɫɥɢɜɧɨ-ɧɚɥɢɜɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ɞɥɹ ɫɥɢɜɚ ɪɟɡɟɪɜɧɨɝɨ 
ɬɨɩɥɢɜɨ ɢɡ ɩɪɢɛɵɜɚɸɳɢɯ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ ɫɨɫɬɚɜɨɜ.  

Ɍɚɛɥɢɰɚ 1 –Ɉɫɧɨɜɧɵɟ ɩɪɨɟɤɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɨɬɥɨɜ  

ɇɚɢɦɟɧɨɜɚɧɢɟ ɜɟɥɢɱɢɧ ɉɄ-41 ɌȽɉɆ-114 ɌȽɉɆ-314 

Ʉɨɬɥɵ 
ɫɬ.№ 1, 2 

Ʉɨɬɥɵ 
ɫɬ.№ 3, 4 

Ʉɨɬɥɵ ɫɬ.№ 
5,6,7,8 

ɑɢɫɥɨ ɤɨɪɩɭɫɨɜ, ɲɬ. 2 2 1 
ɉɚɪɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤɨɬɥɚ, ɬ/ɱ 2ɯ475 2ɯ475 1000 
Ʉɨɥɢɱɟɫɬɜɨ ɝɨɪɟɥɨɤ, ɲɬ. 16 12 16 
Ⱦɚɜɥɟɧɢɟ ɨɫɬɪɨɝɨ ɩɚɪɚ, Ɇɉɚ 25 25 25 
Ⱦɚɜɥɟɧɢɟ ɜɬɨɪɢɱɧɨɝɨ ɩɚɪɚ, Ɇɉɚ 3,9 3,5 3,6 

Ɍɟɦɩɟɪɚɬɭɪɚ ɨɫɬɪɨɝɨ ɩɚɪɚ, ɋ 565 565 545 

Ɍɟɦɩɟɪɚɬɭɪɚ ɜɬɨɪɢɱɧɨɝɨ ɩɚɪɚ, ɋ 570 570 545 

Ɍɟɦɩɟɪɚɬɭɪɚ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ, ɋ 265 260 265 

Ɍɟɦɩɟɪɚɬɭɪɚ ɭɯɨɞɹɳɢɯ ɝɚɡɨɜ, ɋ 144 144 144 

Ɍɟɦɩɟɪɚɬɭɪɚ ɝɨɪɹɱɟɝɨ ɜɨɡɞɭɯɚ, ɋ 322 322 322 

Ɍɟɦɩɟɪɚɬɭɪɚ ɯɨɥɨɞɧɨɝɨ ɜɨɡɞɭɯɚ, ɋ 30 30 30 

Ɋɚɫɯɨɞ ɬɨɩɥɢɜɚ, ɬ/ɱ 71,7 72 71,2 
ɄɉȾ ɤɨɬɥɚ (ɛɪɭɬɬɨ), % 92,2 91,75 94,03 
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Ɍɚɛɥɢɰɚ 2 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɬɭɪɛɢɧ 

ɉɨɤɚɡɚɬɟɥɶ Ʉ-300-240 
(ɫɬ.№1-8) 

Ɇɨɳɧɨɫɬɶ, Ɇȼɬ:  
- ɧɨɦɢɧɚɥɶɧɚɹ 300 
- ɦɚɤɫɢɦɚɥɶɧɚɹ 300 
ɉɚɪɚɦɟɬɪɵ ɨɫɬɪɨɝɨ ɩɚɪɚ:  
- ɞɚɜɥɟɧɢɟ, ɤɝɫ/ɫɦ2 240 
- ɬɟɦɩɟɪɚɬɭɪɚ, ɨɋ 565 
ɉɚɪɚɦɟɬɪɵ ɜɬɨɪɢɱɧɨɝɨ ɩɚɪɚ:  
- ɞɚɜɥɟɧɢɟ, ɤɝɫ/ɫɦ2 36 
- ɬɟɦɩɟɪɚɬɭɪɚ, ɨɋ 565 
ɇɨɦɢɧɚɥɶɧɵɣ ɪɚɫɯɨɞ ɫɜɟɠɟɝɨ ɩɚɪɚ, ɬ/ɱ 930 
Ⱦɚɜɥɟɧɢɟ ɩɚɪɚ ɜ ɤɨɧɞɟɧɫɚɬɨɪɟ, ɉɚ 0,035 

 

ȼ ɜɟɞɟɧɢɢ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɰɟɯɚ ɧɚɯɨɞɹɬɫɹ: 
1. Ɍɭɪɛɨɝɟɧɟɪɚɬɨɪɵ ɫɨ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɦ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟɦ; 
2. ɗɥɟɤɬɪɨɞɜɢɝɚɬɟɥɢ 220ȼ, 380ȼ, 500ȼ, 6000ȼ ɜɫɟɯ ɰɟɯɨɜ ɜ ɱɚɫɬɢ 

ɪɟɦɨɧɬɚ; 
3. ɋɢɥɨɜɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫ ɬɨɤɨɩɪɨɜɨɞɚɦɢ, ɢɡɦɟɪɢɬɟɥɶɧɵɟ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ, ɈɊɍ–500 ɤȼ, ɈɊɍ–220 ɤȼ, ɈɊɍ–110 ɤȼ, ȽɊɍ–6 ɤȼ, Ɋɍɋɇ ɢ 
ɄɊɍ, Ɋɍ–0,4 ɤȼ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ; 

4. Ƚɥɚɜɧɵɣ ɳɢɬ ɭɩɪɚɜɥɟɧɢɹ, ɷɥɟɤɬɪɨɢɡɦɟɪɢɬɟɥɶɧɵɟ ɩɪɢɛɨɪɵ, ɩɪɢɛɨɪɵ 
ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ, ɭɫɬɪɨɣɫɬɜɚ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɚɜɬɨɦɚɬɢɤɢ, ɛɥɨɤɢɪɨɜɤɢ ɢ 
ɭɩɪɚɜɥɟɧɢɹ; 

5. ɋɢɥɨɜɵɟ ɫɛɨɪɤɢ 380/220 ȼ; 
6. ɓɢɬɵ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɤɨɬɟɥɶɧɨɝɨ ɰɟɯɚ, ɢɯ ɦɨɬɨɪ – ɝɟɧɟɪɚɬɨɪɵ; 
7. Ɉɛɨɪɭɞɨɜɚɧɢɟ ɷɥɟɤɬɪɨɥɢɡɧɨɣ ɢ ɚɡɨɬɧɨɣ ɭɫɬɚɧɨɜɨɤ; 
8. ȼɧɭɬɪɟɧɧɟɟ ɢ ɧɚɪɭɠɧɨɟ ɨɫɜɟɳɟɧɢɟ ɜ ɰɟɯɚɯ ɢ ɨɬɞɟɥɚɯ; 
9. ɗɥ. ɨɛɨɪɭɞɨɜɚɧɢɟ ɭɫɬɚɧɨɜɤɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 

ɤɚɛɟɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɣ; 
10. Ɇɚɫɥɹɧɨɟ ɯɨɡɹɣɫɬɜɨ. 
11. Ɏɭɧɤɰɢɢ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɰɟɯɚ: 
– ɤɨɧɬɪɨɥɶ ɡɚ ɪɚɛɨɬɨɣ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ 

ɭɫɬɚɧɨɜɨɤ ɩɭɬɟɦ ɤɪɭɝɥɨɫɭɬɨɱɧɨɝɨ ɞɟɠɭɪɫɬɜɚ ɨɩɟɪɚɬɢɜɧɨɝɨ ɩɟɪɫɨɧɚɥɚ 
ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɰɟɯɚ; 

– ɧɟɨɛɯɨɞɢɦɵɟ ɩɟɪɟɤɥɸɱɟɧɢɹ ɜ ɫɯɟɦɚɯ ɩɟɪɜɢɱɧɨɣ ɤɨɦɦɭɬɚɰɢɢ ɢ 
ɭɫɬɪɨɣɫɬɜɚɯ ɊɁȺ, ɩɨɞɞɟɪɠɚɧɢɟ ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɵ ɷɥ. ɭɫɬɪɨɣɫɬɜ, 
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ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɧɚɞɟɠɧɨɟ ɫɧɚɛɠɟɧɢɟ ɷɥɟɤɬɪɨɷɧɟɪɝɢɟɣ ɷɥ. ɞɜɢɝɚɬɟɥɟɣ ɢ 
ɬɟɩɥɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɢɛɨɪɨɜ, ɚɜɬɨɦɚɬɢɤɢ ɢ ɨɫɜɟɳɟɧɢɹ ɜɨ ɜɫɟɯ 
ɰɟɯɚɯ ɫɬɚɧɰɢɢ; 

– ɜɵɹɜɥɟɧɢɟ ɞɟɮɟɤɬɨɜ ɜ ɪɚɛɨɬɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɰɟɯɚ ɢ 
ɩɪɢɧɹɬɢɟ ɦɟɪ ɤ ɢɯ ɭɫɬɪɚɧɟɧɢɸ; 

ɐɟɥɶɸ ɞɟɹɬɟɥɶɧɨɫɬɢ ɰɟɯɚ ɬɟɩɥɨɜɨɣ ɚɜɬɨɦɚɬɢɤɢ ɢ ɢɡɦɟɪɟɧɢɣ ɹɜɥɹɟɬɫɹ: 
ɨɛɟɫɩɟɱɟɧɢɟ ɫɨɜɦɟɫɬɧɨ ɫ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɰɟɯɚɦɢ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɧɚɞёɠɧɨɫɬɢ ɢ 
ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɪɚɛɨɬɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɬɚɧɰɢɢ ɩɭɬɟɦ 
ɨɪɝɚɧɢɡɚɰɢɢ ɢ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ ɩɨ ɬɟɯɧɢɱɟɫɤɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɨɛɫɥɭɠɢɜɚɧɢɸ 
ɢ ɪɟɦɨɧɬɭ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɧɚɯɨɞɹɳɟɝɨɫɹ ɜ ɜɟɞɟɧɢɢ ɰɟɯɚ, ɢ ɪɚɡɜɢɬɢɹ ɫɢɫɬɟɦ 
ɤɨɧɬɪɨɥɹ ɢ ɭɩɪɚɜɥɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɩɪɨɰɟɫɫɚɦɢ. 

Ɉɫɧɨɜɧɵɟ ɡɚɞɚɱɢ: 
– ɨɛɟɫɩɟɱɟɧɢɟ ɧɟɨɛɯɨɞɢɦɨɝɨ ɨɛɴɟɦɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɢɡɦɟɪɟɧɢɣ, 

ɫɢɝɧɚɥɢɡɚɰɢɢ, ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɢ ɡɚɳɢɬɵ ɬɟɩɥɨɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ȺɈ «ɂɪɢɤɥɢɧɫɤɨɣ ȽɊɗɋ» ɜ ɨɛɴɟɦɟ ɞɟɣɫɬɜɭɸɳɢɯ ɞɢɪɟɤɬɢɜɧɵɯ 
ɞɨɤɭɦɟɧɬɨɜ ɢ ɤɨɧɬɪɨɥɶ ɡɚ ɟɝɨ ɪɚɛɨɬɨɣ. 

– ɫɨɞɟɣɫɬɜɢɟ ɩɨɜɵɲɟɧɢɸ ɧɚɞɟɠɧɨɫɬɢ ɢ ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɪɚɛɨɬɵ 
ɬɟɩɥɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ «ɂɪɢɤɥɢɧɫɤɨɣ ȽɊɗɋ» ɩɭɬɟɦ ɦɚɤɫɢɦɚɥɶɧɨɝɨ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɧɚɯɨɞɹɳɟɝɨɫɹ ɜ ɜɟɞɟɧɢɢ ɐɌȺɂ. 

– ɫɨɞɟɪɠɚɧɢɟ ɜ ɢɫɩɪɚɜɧɨɦ ɢ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɦ ɫɨɫɬɨɹɧɢɢ ɜɫɟɯ ɜɜɟɞɟɧɧɵɯ 
ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɭɫɬɪɨɣɫɬɜ ɬɟɩɥɨɜɨɣ ɚɜɬɨɦɚɬɢɤɢ ɢ ɢɡɦɟɪɟɧɢɣ, Ⱥɋɍ Ɍɉ. 

 

1.3 Ɇɢɪɨɜɨɣ ɨɩɵɬ 

ɗɤɨɧɨɦɢɱɧɨɫɬɶ ɩɚɪɨɬɭɪɛɢɧɧɨɣ ɬɟɩɥɨɜɨɣ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɜ ɨɫɧɨɜɧɨɦ 
ɡɚɜɢɫɢɬ ɨɬ ɧɚɱɚɥɶɧɵɯ (P0; t0) ɢ ɤɨɧɟɱɧɵɯ (Pk) ɩɚɪɚɦɟɬɪɨɜ ɫɜɟɠɟɝɨ ɩɚɪɚ. 
ɉɪɚɜɢɥɶɧɵɣ ɜɵɛɨɪ ɷɬɢɯ ɩɚɪɚɦɟɬɪɨɜ ɞɥɹ ɩɚɪɨɬɭɪɛɢɧɧɨɝɨ ɰɢɤɥɚ ɜɨ ɦɧɨɝɨɦ 
ɨɩɪɟɞɟɥɹɟɬ ɧɚɞɟɠɧɨɫɬɶ, ɷɤɨɧɨɦɢɱɧɨɫɬɶ ɢ ɦɚɧɟɜɪɟɧɧɨɫɬɶ ɪɚɛɨɬɵ ɩɚɪɨɜɵɯ 
ɬɭɪɛɢɧ. ɉɨɜɵɲɟɧɢɟ ɧɚɱɚɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɩɚɪɚ ɜɟɞɟɬ ɤ ɩɨɜɵɲɟɧɢɸ 
ɬɟɪɦɢɱɟɫɤɨɝɨ ɄɉȾ ɬɟɩɥɨɜɨɝɨ ɰɢɤɥɚ, ɫɧɢɠɟɧɢɸ ɭɞɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɬɨɩɥɢɜɚ ɧɚ 
ɜɵɪɚɛɨɬɤɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. Ɉɞɧɨɜɪɟɦɟɧɧɨ ɷɬɨ ɩɪɢɜɨɞɢɬ ɤ ɫɧɢɠɟɧɢɸ 
ɧɚɞɟɠɧɨɫɬɢ ɢ ɞɨɩɭɫɬɢɦɨɣ ɞɥɢɬɟɥɶɧɨɫɬɢ ɪɚɛɨɬɵ ɦɚɬɟɪɢɚɥɨɜ ɩɪɢ ɷɬɢɯ 
ɩɚɪɚɦɟɬɪɚɯ, ɚ ɬɚɤɠɟ ɤ ɭɜɟɥɢɱɟɧɢɸ ɧɚɱɚɥɶɧɨɣ ɫɬɨɢɦɨɫɬɢ ɭɫɬɚɧɨɜɤɢ.  

ɉɨɫɬɨɹɧɧɨɟ ɪɚɡɜɢɬɢɟ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɧɚɥɢɱɢɟ ɷɧɟɪɝɨɞɟɮɢɰɢɬɧɵɯ 
ɪɟɝɢɨɧɨɜ ɜ Ɋɨɫɫɢɢ ɢ ɜ ɦɢɪɟ ɩɪɢɜɨɞɢɬ ɤ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɨɜɵɲɟɧɢɹ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɛɨɬɵ ɷɧɟɪɝɨɛɥɨɤɨɜ ɫɬɚɧɰɢɣ, ɭɜɟɥɢɱɟɧɢɹ ɟɞɢɧɢɱɧɨɣ ɦɨɳɧɨɫɬɢ 
ɚɝɪɟɝɚɬɨɜ. Ɉɞɧɢɦ ɢɡ ɜɨɡɦɨɠɧɵɯ ɪɟɲɟɧɢɣ ɞɚɧɧɵɯ ɡɚɞɚɱ ɹɜɥɹɟɬɫɹ ɩɟɪɟɯɨɞ ɧɚ 
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ɧɨɜɭɸ ɫɬɭɩɟɧɶ ɩɚɪɚɦɟɬɪɨɜ ɩɚɪɚ – ɫɭɩɟɪɫɜɟɪɯɤɪɢɬɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ (ɋɋɄȾ) ɫ 
ɞɚɜɥɟɧɢɟɦ ɫɜɟɠɟɝɨ ɩɚɪɚ ɛɨɥɟɟ 24 Ɇɉɚ. 

ɇɚ ɩɨɫɥɟɞɭɸɳɢɯ ɷɬɚɩɚɯ ɨɫɨɛɟɧɧɨ ɫɢɥɶɧɨ ɷɬɨ ɩɪɨɫɦɚɬɪɢɜɚɟɬɫɹ ɧɚ ɩɪɢɦɟɪɟ 
ɫɬɚɧɰɢɣ, ɩɨɫɬɪɨɟɧɧɵɯ ɜ 80- ɯ ɝɨɞɚɯ ɩɪɨɲɥɨɝɨ ɜɟɤɚ ɛɵɥɨ ɜɢɞɧɨ, ɱɬɨ ɧɚɱɚɥɶɧɨɟ 
ɞɚɜɥɟɧɢɟ ɢ ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɞɧɢɦɚɥɢɫɶ ɧɟɡɧɚɱɢɬɟɥɶɧɨ ɢ ɪɚɜɧɹɥɢɫɶ P0 = 25…28 
Ɇɉɚ ɢ t0=560…580 °ɋ, ɚ ɜɨɬ ɩɚɪɚɦɟɬɪɵ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɩɟɪɟɝɪɟɜɚ ɜɵɪɨɫɥɢ ɞɨ 
tɩɩ=580…600 °ɋ. Ɍɚɤɨɟ ɪɟɲɟɧɢɟ ɹɜɥɹɟɬɫɹ ɨɩɪɚɜɞɚɧɧɵɦ, ɬɚɤ ɤɚɤ ɩɨɧɢɠɟɧɢɟ 
ɩɚɪɚɦɟɬɪɨɜ ɨɫɬɪɨɝɨ ɩɚɪɚ ɩɨɡɜɨɥɢɥɨ ɩɪɢɦɟɧɹɬɶ ɦɟɧɟɟ ɞɨɪɨɝɨɫɬɨɹɳɢɟ ɦɚɬɟɪɢɚɥɵ 
ɩɪɢ ɨɞɧɨɜɪɟɦɟɧɧɨɦ ɫɨɯɪɚɧɟɧɢɢ ɧɚɞɟɠɧɨɫɬɢ ɢ ɦɚɧɟɜɪɟɧɧɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
ɉɨɜɵɲɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɩɟɪɟɝɪɟɜɚ ɹɜɥɹɟɬɫɹ ɧɟ ɫɬɨɥɶ 
ɤɪɢɬɢɱɧɵɦ, ɬɚɤ ɤɚɤ ɦɟɬɚɥɥ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɪɚɛɨɬɚɟɬ ɩɪɢ ɡɧɚɱɢɬɟɥɶɧɨ ɦɟɧɶɲɟɦ 
ɞɚɜɥɟɧɢɢ. 

ȼɦɟɫɬɟ ɫ ɬɟɦ ɨɩɵɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨɤɚɡɚɥ, ɱɬɨ ɩɪɢɦɟɧɟɧɢɟ 
ɞɜɭɤɪɚɬɧɨɝɨ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɩɟɪɟɝɪɟɜɚ ɩɪɢ ɞɚɜɥɟɧɢɹɯ ɩɚɪɚ ɞɨ 26 Ɇɉɚ ɹɜɥɹɟɬɫɹ 
ɷɤɨɧɨɦɢɱɟɫɤɢ ɧɟɨɩɪɚɜɞɚɧɧɵɦ, ɬɚɤ ɤɚɤ ɩɪɢɪɨɫɬ ɨɛɳɟɝɨ ɄɉȾ ɨɤɨɥɨ 1 % ɧɟ 
ɤɨɦɩɟɧɫɢɪɭɟɬ ɭɫɥɨɠɧɟɧɢɟ ɬɟɩɥɨɜɨɣ ɫɯɟɦɵ ɷɧɟɪɝɨɛɥɨɤɚ, ɤɨɧɫɬɪɭɤɰɢɢ ɬɭɪɛɢɧɵ ɢ 
ɤɨɬɥɚ. ɉɨɷɬɨɦɭ, ɧɚɱɢɧɚɹ ɫ 80- ɯ ɝɨɞɨɜ, ɜ ɨɫɧɨɜɧɨɦ ɫɬɪɨɢɥɢɫɶ ɷɧɟɪɝɨɛɥɨɤɢ ɫ 
ɨɞɧɢɦ ɩɪɨɦɟɠɭɬɨɱɧɵɦ ɩɟɪɟɝɪɟɜɨɦ. Ɍɨɥɶɤɨ ɩɟɪɟɯɨɞ ɧɚ ɞɚɜɥɟɧɢɟ ɛɥɢɡɤɨɟ ɤ P0=30 
Ɇɩɚ ɫɧɨɜɚ ɫɞɟɥɚɥ ɰɟɥɟɫɨɨɛɪɚɡɧɵɦ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜɬɨɪɨɝɨ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ 
ɩɟɪɟɝɪɟɜɚɬɟɥɹ ɩɚɪɚ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ ɦɢɪɟ ɧɚɫɱɢɬɵɜɚɟɬɫɹ ɧɟɫɤɨɥɶɤɨ ɞɟɫɹɬɤɨɜ 
ɷɧɟɪɝɨɛɥɨɤɨɜ ɧɚ ɫɭɩɟɪɫɜɟɪɯɤɪɢɬɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ, ɩɨɫɬɪɨɟɧɧɵɯ ɜ ɨɫɧɨɜɧɨɦ ɜ 
ɋɒȺ, Ƚɟɪɦɚɧɢɢ, Ⱦɚɧɢɢ, əɩɨɧɢɢ 

ɉɟɪɜɚɹ ɩɪɨɦɵɲɥɟɧɧɚɹ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹ ɗɞɞɢɫɬɨɭɧ – 1, ɫɩɪɨɟɤɬɢɪɨɜɚɧɧɚɹ 
ɞɥɹ ɪɚɛɨɬɵ ɧɚ ɫɭɩɟɪɫɜɟɪɯɤɪɢɬɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɚɯ ɩɚɪɚ P0=35,9 Ɇɉɚ ɢ t0=648 °C, 
ɫ ɞɜɭɤɪɚɬɧɵɦ ɩɪɨɦɟɠɭɬɨɱɧɵɦ ɩɟɪɟɝɪɟɜɨɦ tɩɩ =565/565 °C, ɛɵɥɚ ɩɨɫɬɪɨɟɧɚ ɜ 
ɋɒȺ ɜ 1954 ɝɨɞɭ. 

ɋɪɨɤ ɫɥɭɠɛɵ ɷɧɟɪɝɨɛɥɨɤɨɜ Ɍɗɋ ɫɨɫɬɚɜɥɹɟɬ ɩɪɢɦɟɪɧɨ 40 ɥɟɬ, ɩɪɢ ɷɬɨɦ 
ɦɧɨɠɟɫɬɜɨ ɪɨɫɫɢɣɫɤɢɯ ɷɧɟɪɝɨɛɥɨɤɨɜ ɢɫɱɟɪɩɚɥɢ ɞɚɧɧɵɣ ɪɟɫɭɪɫ. 
ɐɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ ɩɨɫɬɟɩɟɧɧɨɝɨ ɩɟɪɟɯɨɞɚ ɤ ɷɧɟɪɝɨɛɥɨɤɚɦ ɫɨ 
ɫɭɩɟɪɫɜɟɪɯɤɪɢɬɢɱɟɫɤɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɩɚɪɚ (ɋɋɄɉ) ɜ Ɋɨɫɫɢɢ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ 
ɨɛɭɫɥɨɜɥɟɧɚ ɦɧɨɝɢɦɢ ɨɛɫɬɨɹɬɟɥɶɫɬɜɚɦɢ. Ɋɨɫɫɢɣɫɤɚɹ ɷɧɟɪɝɟɬɢɤɚ ɜɟɪɧɭɥɚɫɶ ɤ 
ɜɜɨɞɭ ɧɨɜɵɯ ɦɨɳɧɨɫɬɟɣ ɫɨɜɪɟɦɟɧɧɨɝɨ ɭɪɨɜɧɹ, ɩɟɪɟɠɢɜ ɤɪɢɡɢɫ ɡɚɫɬɨɹ ɜ 
ɪɚɡɜɢɬɢɢ. ɋɨɝɥɚɫɧɨ Ƚɟɧɟɪɚɥɶɧɨɦɭ ɩɥɚɧɭ ɪɚɡɜɢɬɢɹ ɷɧɟɪɝɟɬɢɤɢ ɞɨ 2030 ɝ. 
ɩɥɚɧɢɪɭɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɢ ɜɜɨɞ ɩɟɪɜɵɯ ɩɵɥɟɭɝɨɥɶɧɵɯ ɛɥɨɤɨɜ ɦɨɳɧɨɫɬɶɸ 660 
Ɇȼɬ ɧɚ ɫɭɩɟɪɫɜɟɪɯɤɪɢɬɢɱɟɫɤɢɯ (ɋɋɄɉ) ɩɚɪɚɦɟɬɪɚɯ ɩɚɪɚ ɫ ɞɚɜɥɟɧɢɟɦ ɞɨ 30 Ɇɉɚ 
ɢ ɬɟɦɩɟɪɚɬɭɪɨɣ 600 — 620°ɋ. ɉɨɜɵɲɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɩɚɪɚ — ɷɬɨ ɨɞɢɧ ɢɡ 
ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɯ ɫɩɨɫɨɛɨɜ ɩɨɜɵɲɟɧɢɹ ɄɉȾ Ɍɗɋ. 
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ɉɨɫɬɟɩɟɧɧɵɣ ɩɟɪɟɯɨɞ ɤ ɷɧɟɪɝɨɛɥɨɤɚɦ ɋɋɄȾ ɜ Ɋɨɫɫɢɢ ɜɨɡɦɨɠɟɧ ɜ 
ɛɥɢɠɚɣɲɟɦ ɛɭɞɭɳɟɦ, ɬɚɤ ɤɚɤ ɩɨɜɵɲɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɩɚɪɚ – ɨɞɢɧ ɢɡ ɧɚɢɛɨɥɟɟ 
ɷɮɮɟɤɬɢɜɧɵɯ ɫɩɨɫɨɛɨɜ ɩɨɜɵɲɟɧɢɹ ɄɉȾ Ɍɗɋ. Ⱦɥɹ ɭɫɥɨɜɢɣ Ɋɨɫɫɢɢ, ɝɞɟ 
ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɩɨɡɜɨɥɹɸɬ ɢɦɟɬɶ ɝɥɭɛɨɤɢɣ ɜɚɤɭɭɦ ɜ ɤɨɧɞɟɧɫɚɬɨɪɟ, 
ɝɥɚɜɧɵɦɢ ɦɟɪɚɦɢ ɹɜɥɹɸɬɫɹ ɩɨɜɵɲɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɩɚɪɚ ɢ ɜɜɟɞɟɧɢɟ ɜɬɨɪɨɝɨ 
ɩɪɨɦɩɟɪɟɝɪɟɜɚ. ɇɟɨɛɯɨɞɢɦɨ ɬɚɤɠɟ ɩɨɞɱɟɪɤɧɭɬɶ, ɱɬɨ ɩɨɜɵɲɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ 
ɞɚɟɬ ɷɮɮɟɤɬ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɬɢɩɚ ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɬɨɩɥɢɜɚ. ɗɬɨ ɩɨɞɬɜɟɪɠɞɚɟɬ ɤɚɤ 
ɨɩɵɬ, ɬɚɤ ɢ ɩɟɪɫɩɟɤɬɢɜɵ ɪɚɡɜɢɬɢɹ ɚɦɟɪɢɤɚɧɫɤɨɣ ɢ ɞɚɬɫɤɨɣ ɷɧɟɪɝɟɬɢɤɢ, ɫɬɚɜɹɳɢɯ 
ɩɟɪɟɞ ɫɨɛɨɣ ɫɨɡɞɚɧɢɟ ɜɵɫɨɤɨɷɤɨɧɨɦɢɱɧɵɯ ɩɵɥɟɭɝɨɥɶɧɵɯ ɷɧɟɪɝɨɛɥɨɤɨɜ. Ʉɚɤ 
ɦɨɠɧɨ ɡɚɦɟɬɢɬɶ, ɜ Ɋɨɫɫɢɢ ɭɫɩɟɲɧɨ ɛɵɥɢ ɩɨɫɬɪɨɟɧɵ ɢ ɷɤɫɩɥɭɚɬɢɪɭɸɬɫɹ ɛɥɨɤɢ ɧɚ 
ɫɭɩɟɪɫɜɟɪɯɤɪɢɬɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɚɯ. Ɉɩɵɬ Ɍɪɨɢɰɤɨɣ ȽɊɗɋ ɩɨɤɚɡɚɥ, ɱɬɨ ɡɚɦɟɧɚ 
ɭɫɬɚɪɟɜɲɢɯ ɦɨɳɧɨɫɬɟɣ ɧɨɜɵɦɢ, ɫɨɜɪɟɦɟɧɧɵɦɢ ɢ ɷɤɨɥɨɝɢɱɟɫɤɢɦɢ ɛɥɨɤɚɦɢ 
ɩɨɡɜɨɥɢɬ Ɋɨɫɫɢɢ ɩɨɣɬɢ ɜ ɧɨɝɭ ɫɨ ɜɪɟɦɟɧɟɦ. Ɇɵ ɫɦɨɠɟɦ ɦɚɤɫɢɦɚɥɶɧɨ 
ɷɮɮɟɤɬɢɜɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɛɨɝɚɬɵɟ ɡɚɩɚɫɵ ɭɝɥɹ, ɩɪɢ ɷɬɨɦ ɩɨɥɭɱɚɹ ɦɨɳɧɨɫɬɶ 
ɤɨɧɤɭɪɟɧɬɧɭɸ ɧɚ ɪɵɧɤɟ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɫɥɟɞɨɜɚɬɶ ɫɚɦɵɦ ɠɟɫɬɤɢɦ 
ɷɤɨɥɨɝɢɱɟɫɤɢɦ ɫɬɚɧɞɚɪɬɚɦ. 

ɉɚɪɨɬɭɪɛɢɧɧɵɟ ɭɫɬɚɧɨɜɤɢ — ɷɬɨ ɨɫɧɨɜɚ ɫɨɜɪɟɦɟɧɧɨɣ ɬɟɩɥɨɷɧɟɪɝɟɬɢɤɢ. 
Ɋɚɛɨɬɚ ɩɚɪɨɬɭɪɛɢɧɧɵɯ ɭɫɬɚɧɨɜɨɤ ɛɚɡɢɪɭɟɬɫɹ ɧɚ ɪɟɚɥɢɡɚɰɢɢ ɩɪɹɦɨɝɨ 
ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɨɝɨ ɰɢɤɥɚ ɩɪɟɜɪɚɳɟɧɢɹ ɬɟɩɥɨɬɵ, ɤɨɬɨɪɚɹ ɩɨɥɭɱɟɧɚ ɩɪɢ 
ɫɝɨɪɚɧɢɢ ɬɨɩɥɢɜɚ, ɜ ɪɚɛɨɬɭ ɬɭɪɛɢɧɵ, ɢ ɞɚɥɟɟ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ. ȼɨɞɚ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɤɚɱɟɫɬɜɟ ɪɚɛɨɱɟɝɨ ɬɟɥɚ. 

ɉɚɪɨɬɭɪɛɢɧɧɵɟ ɭɫɬɚɧɨɜɤɢ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɸɬ ɞɥɹ ɜɵɪɚɛɨɬɤɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ. Ⱦɨɫɬɨɢɧɫɬɜɚ ɢ ɧɟɞɨɫɬɚɬɤɢ ɩɚɪɨɬɭɪɛɢɧɧɵɯ 
ɭɫɬɚɧɨɜɨɤ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.  

 
Ɍɚɛɥɢɰɚ 3 – ɉɪɟɢɦɭɳɟɫɬɜɚ ɢ ɧɟɞɨɫɬɚɬɤɢ ɩɚɪɨɬɭɪɛɢɧɧɵɯ ɭɫɬɚɧɨɜɨɤ  

ɉɪɟɢɦɭɳɟɫɬɜɚ ɩɚɪɨɬɭɪɛɢɧɧɵɯ 
ɭɫɬɚɧɨɜɨɤ 

ɇɟɞɨɫɬɚɬɤɢ ɩɚɪɨɬɭɪɛɢɧɧɵɯ 
ɭɫɬɚɧɨɜɨɤ 

ȼɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɥɸɛɵɯ 
ɜɢɞɨɜ ɬɨɩɥɢɜɚ 

Ȼɨɥɶɲɨɟ ɩɨɬɪɟɛɥɟɧɢɟ ɜɨɞɵ ɞɥɹ 
ɨɯɥɚɠɞɟɧɢɹ  

ȼɵɫɨɤɚɹ ɷɤɨɧɨɦɢɱɧɨɫɬɶ Ȼɨɥɶɲɢɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ 
ȼɨɡɦɨɠɧɨɫɬɶ ɫɨɡɞɚɧɢɹ ɚɝɪɟɝɚɬɨɜ 
ɛɨɥɶɲɨɣ ɟɞɢɧɢɱɧɨɣ ɦɨɳɧɨɫɬɢ 

ɄɉȾ Ɍɗɋ 33-42% 

Ȼɨɥɶɲɨɣ ɨɩɵɬ ɷɤɫɩɥɭɚɬɚɰɢɢ  
ȼɵɫɨɤɚɹ ɧɚɞɟɠɧɨɫɬɶ  

 
ɉɚɪɨɝɚɡɨɜɵɦɢ ɭɫɬɚɧɨɜɤɚɦɢ ɧɚɡɵɜɚɸɬ ɭɫɬɚɧɨɜɤɢ, ɜ ɤɨɬɨɪɵɯ 

ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɜ ɦɟɯɚɧɢɱɟɫɤɭɸ ɪɚɛɨɬɭ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ 
ɩɨɦɨɳɶɸ ɩɚɪɨɝɚɡɨɜɨɝɨ ɰɢɤɥɚ. ɉɚɪɨɝɚɡɨɜɵɣ ɰɢɤɥ – ɷɬɨ ɱɚɫɬɧɵɣ ɫɥɭɱɚɣ 
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ɛɢɧɚɪɧɨɝɨ ɰɢɤɥɚ, ɜ ɤɨɬɨɪɨɦ ɪɨɥɶ ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɰɢɤɥɚ ɢɝɪɚɟɬ 
ɝɚɡɨɬɭɪɛɢɧɧɵɣ ɰɢɤɥ, ɚ ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɝɨ – ɩɚɪɨɬɭɪɛɢɧɧɵɣ. 

ɉɨ ɫɩɨɫɨɛɭ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ 
ɝɚɡɨɬɭɪɛɢɧɧɨɣ ɭɫɬɚɧɨɜɤɢ (ȽɌɍ) ɩɚɪɨɝɚɡɨɜɵɟ ɰɢɤɥɵ ɨɬɥɢɱɚɸɬɫɹ ɛɨɥɶɲɢɦ 
ɪɚɡɧɨɨɛɪɚɡɢɟɦ. ɋɚɦɵɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɟ ɭɬɢɥɢɡɚɰɢɨɧɧɵɟ ɩɚɪɨɝɚɡɨɜɵɟ 
ɭɫɬɚɧɨɜɤɢ. ɉɪɢɧɰɢɩ ɪɚɛɨɬɵ ɭ ɧɢɯ ɫɥɟɞɭɸɳɢɣ: ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ, ɫɠɚɬɵɣ 
ɤɨɦɩɪɟɫɫɨɪɨɦ Ʉ, (ɪɢɫɭɧɨɤ 8) ɩɨɫɬɭɩɚɟɬ ɜ ɤɚɦɟɪɭ ɫɝɨɪɚɧɢɹ Ʉɋ, ɝɞɟ ɤ ɧɟɦɭ ɩɪɢ 
ɫɠɢɝɚɧɢɢ ɬɨɩɥɢɜɚ ɩɨɞɜɨɞɢɬɫɹ ɬɟɩɥɨɬɚ Q, ɢ ɞɚɥɟɟ ɚɞɢɚɛɚɬɧɨ ɪɚɫɲɢɪɹɟɬɫɹ ɜ 
ɝɚɡɨɜɨɣ ɬɭɪɛɢɧɟ ȽɌ, ɩɪɨɢɡɜɨɞɹ ɪɚɛɨɬɭ, ɤɨɬɨɪɚɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɜɪɚɳɟɧɢɹ 
ɤɨɦɩɪɟɫɫɨɪɚ ɢ ɝɟɧɟɪɚɬɨɪɚ. ɍɯɨɞɹɳɢɟ ɢɡ ɬɭɪɛɢɧɵ ɝɚɡɵ ɧɚɩɪɚɜɥɹɸɬɫɹ ɜ ɬɨɩɤɭ 
ɤɨɬɥɚ- ɭɬɢɥɢɡɚɬɨɪɚ Ʉɍ ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ (550÷580) ɋ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɚɬɶ ɩɚɪ 
ɜ ɤɨɬɥɟ ɭɬɢɥɢɡɚɬɨɪɟ ɜɵɫɨɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɢ ɛɟɡ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɩɨɞɜɨɞɚ 
ɬɟɩɥɨɬɵ. ɉɨɥɭɱɟɧɧɵɣ ɩɚɪ ɩɨɫɬɭɩɚɟɬ ɜ ɩɚɪɨɜɭɸ ɬɭɪɛɢɧɭ ɉɌ, ɩɨɫɥɟ ɚɞɢɚɛɚɬɧɨɝɨ 
ɪɚɫɲɢɪɟɧɢɹ ɜ ɧɟɣ ɤɨɧɞɟɧɫɢɪɭɟɬɫɹ ɜ ɤɨɧɞɟɧɫɚɬɨɪɟ Ʉɧ, ɢ ɤɨɧɞɟɧɫɚɬ ɧɚɫɨɫɨɦ ɇ 
ɫɧɨɜɚ ɩɨɞɚɟɬɫɹ ɜ ɤɨɬɟɥ-ɭɬɢɥɢɡɚɬɨɪ. 

ɉɚɪɨɝɚɡɨɜɵɟ ɭɫɬɚɧɨɜɤɢ ɢɦɟɸɬ ɧɚɢɛɨɥɶɲɢɟ ɡɧɚɱɟɧɢɹ ɄɉȾ ɫɪɟɞɢ ɞɪɭɝɢɯ 
ɬɟɩɥɨɜɵɯ ɞɜɢɝɚɬɟɥɟɣ ɢ ɩɨɷɬɨɦɭ ɹɜɥɹɸɬɫɹ ɨɞɧɢɦ ɢɡ ɛɨɥɟɟ ɩɟɪɫɩɟɤɬɢɜɧɵɯ 
ɧɚɩɪɚɜɥɟɧɢɣ ɫɨɜɪɟɦɟɧɧɨɣ ɷɧɟɪɝɟɬɢɤɢ. 

 

Ɍɚɛɥɢɰɚ 4 – ɉɪɟɢɦɭɳɟɫɬɜɚ ɢ ɧɟɞɨɫɬɚɬɤɢ ɩɚɪɨɬɭɪɛɢɧɧɵɯ ɭɫɬɚɧɨɜɨɤ  

ɉɪɟɢɦɭɳɟɫɬɜɚ ɩɚɪɨɝɚɡɨɜɵɯ 
ɭɫɬɚɧɨɜɨɤ 

ɇɟɞɨɫɬɚɬɤɢ ɩɚɪɨɝɚɡɨɜɵɯ ɭɫɬɚɧɨɜɨɤ 

ɄɉȾ Ɍɗɋ 54-60% ɇɢɡɤɚɹ ɟɞɢɧɢɱɧɚɹ ɦɨɳɧɨɫɬɶ 
ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ɇɢɡɤɚɹ ɫɬɨɢɦɨɫɬɶ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ. 

ɇɟɨɛɯɨɞɢɦɨɫɬɶ ɮɢɥɶɬɪɚɰɢɢ ɜɨɡɞɭɯɚ, 
ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɞɥɹ ɫɠɢɝɚɧɢɹ ɬɨɩɥɢɜɚ 

ɉɨɬɪɟɛɥɟɧɢɟ ɦɟɧɶɲɟɝɨ ɨɛɴɟɦɚ ɜɨɞɵ 
ɧɚ ɟɞɢɧɢɰɭ ɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

Ɉɝɪɚɧɢɱɟɧɢɹ ɧɚ ɬɢɩɵ ɢɫɩɨɥɶɡɭɟɦɨɝɨ 
ɬɨɩɥɢɜɚ. 

Ȼɨɥɟɟ ɜɵɫɨɤɢɟ ɷɤɨɥɨɝɢɱɟɫɤɢɟ 
ɩɨɤɚɡɚɬɟɥɢ ɜ ɫɪɚɜɧɟɧɢɢ ɫ 
ɩɚɪɨɫɢɥɨɜɵɦɢ ɭɫɬɚɧɨɜɤɚɦɢ 

ɇɟɛɨɥɶɲɨɣ ɨɩɵɬ ɷɤɫɩɥɭɚɬɚɰɢɢ 

 ɇɢɡɤɢɣ ɄɉȾ ɤɨɬɥɚ-ɭɬɢɥɢɡɚɬɨɪɚ  
 ɇɢɡɤɚɹ ɧɚɞɟɠɧɨɫɬɶ 

  
 ȼ ɬɟɱɟɧɢɟ ɞɥɢɬɟɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɨɱɟɜɢɞɧɵɦ ɢ ɢɡɭɱɟɧɧɵɦ ɫɩɨɫɨɛɨɦ 
ɭɜɟɥɢɱɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɷɧɟɪɝɢɢ ɩɚɪɨɜɨɣ ɬɭɪɛɢɧɨɣ ɹɜɥɹɟɬɫɹ 
ɩɨɜɵɲɟɧɢɟ ɞɚɜɥɟɧɢɹ ɢ ɬɟɦɩɟɪɚɬɭɪɵ ɨɫɬɪɨɝɨ ɩɚɪɚ ɢ ɬɟɦɩɟɪɚɬɭɪɵ ɩɚɪɚ 
ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɩɟɪɟɝɪɟɜɚ. Ⱦɜɢɝɚɹɫɶ ɜ ɷɬɨɦ ɧɚɩɪɚɜɥɟɧɢɢ, ɛɵɥɢ ɫɨɡɞɚɧɵ 
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ɷɧɟɪɝɨɛɥɨɤɢ ɧɚ ɫɭɩɟɪɫɜɟɪɯɤɪɢɬɢɱɟɫɤɢɟ ɢ ɭɥɬɶɪɚɫɜɟɪɯɤɪɢɬɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ.
 Ɇɨɠɧɨ ɜɵɞɟɥɢɬɶ ɝɥɚɜɧɵɟ ɩɪɟɢɦɭɳɟɫɬɜɚ ɩɟɪɟɯɨɞɚ ɤ ɋɄɉ ɢ ɞɚɥɶɧɟɣɲɟɦɭ 
ɭɜɟɥɢɱɟɧɢɸ ɞɚɜɥɟɧɢɹ ɢ ɬɟɦɩɟɪɚɬɭɪɵ ɨɫɬɪɨɝɨ ɩɚɪɚ:  

− ɍɦɟɧɶɲɟɧɢɟ ɡɚɬɪɚɬ ɧɚ ɬɨɩɥɢɜɨ ɡɚ ɫɱёɬ ɭɜɟɥɢɱɟɧɢɹ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ.  

− ɋɨɤɪɚɳɟɧɢɟ ɜɵɛɪɨɫɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɢ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ. 
ɍɜɟɥɢɱɟɧɢɟ ɄɉȾ ɧɚ ɨɞɢɧ ɩɪɨɰɟɧɬ ɫɧɢɠɚɟɬ ɜɵɛɪɨɫɵ ɋɈ2, NɈx, SɈx ɢ ɬɜёɪɞɵɯ 
ɱɚɫɬɢɰ ɩɪɢɦɟɪɧɨ ɧɚ 2 %. 
 Ɇɨɠɧɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɨɫɧɨɜɧɵɦ ɩɪɟɢɦɭɳɟɫɬɜɨɦ ɩɨɜɵɲɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ 
ɨɫɬɪɨɝɨ ɩɚɪɚ ɢ ɩɚɪɚ ɩɪɨɦɩɟɪɟɝɪɟɜɚ (ɨɫɨɛɟɧɧɨ ɫɢɥɶɧɨ ɜɥɢɹɟɬ ɬɟɦɩɟɪɚɬɭɪɚ) 
ɹɜɥɹɟɬɫɹ ɭɜɟɥɢɱɟɧɢɟ ɄɉȾ ɬɟɪɦɢɱɟɫɤɨɝɨ ɰɢɤɥɚ.  
 ɄɉȾ ɋɄɉ ɷɧɟɪɝɨɛɥɨɤɨɜ ɫ ɩɚɪɚɦɟɬɪɚɦɢ 24,7 Ɇɉɚ/565/593 ℃ ɫɨɫɬɚɜɥɹɟɬ 
40–41 % (ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɷɬɨɦɭ ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɪɚɜɟɧ 310–300 ɝ ɭ. 
ɬ./ɤȼɬ·ɱ), ɱɬɨ ɧɚ 2–3 % ɜɵɲɟ, ɱɟɦ ɄɉȾ, ɪɚɜɧɵɣ 38 % (325 ɝ ɭ. ɬ./ɤȼɬ·ɱ), ɞɥɹ 
ɭɫɬɚɧɨɜɨɤ ɫ ɞɨɤɪɢɬɢɱɟɫɤɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɩɚɪɚ (16,7 Ɇɉɚ/537/537 ℃).  
 ȼ ɫɜɨɸ ɨɱɟɪɟɞɶ ɄɉȾ ɛɥɨɤɨɜ ɧɚ ɫɭɩɟɪɫɜɟɪɯɤɪɢɬɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ (28 
Ɇɉɚ/593/593℃) ɪɚɜɟɧ 43–46 % (ɢɥɢ 285–270 ɝ ɭ. ɬ./ɤȼɬ·ɱ) ɧɚ 3–4 % ɜɵɲɟ, ɱɟɦ 
ɄɉȾ ɋɄɉ ɛɥɨɤɨɜ. ɉɪɢ ɷɬɨɦ ɩɟɪɟɞɨɜɵɟ ɷɧɟɪɝɨɛɥɨɤɢ ɧɚ ɭɥɶɬɪɚ ɫɜɟɪɯ ɤɪɢɬɢɱɟɫɤɢɯ 
ɩɚɪɚɦɟɬɪɨɜ ɩɚɪɚ ɞɨɫɬɢɝɥɢ ɄɉȾ 47–49 % (260–250 ɝ ɭ.ɬ./ɤȼɬ·ɱ) ɇɟɫɦɨɬɪɹ ɧɚ 
ɜɫɟ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɟ ɩɪɟɢɦɭɳɟɫɬɜɚ ɧɟɥɶɡɹ ɧɟ ɭɩɨɦɹɧɭɬɶ ɨ ɩɪɨɛɥɟɦɚɯ, 
ɜɨɡɧɢɤɚɸɳɢɯ ɩɪɢ ɪɟɚɥɢɡɚɰɢɢ ɞɚɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ. Ⱦɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɩɨɜɵɲɟɧɢɹ 
ɩɚɪɚɦɟɬɪɨɜ ɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɄɉȾ ɰɢɤɥɚ ɧɟɨɛɯɨɞɢɦɨ ɪɚɡɪɚɛɚɬɵɜɚɬɶ ɧɨɜɵɟ 
ɠɚɪɨɫɬɨɣɤɢɟ ɦɚɬɟɪɢɚɥɵ. ɉɨɫɥɟ ɪɚɡɪɚɛɨɬɤɢ ɩɨɹɜɥɹɟɬɫɹ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɫɨɡɞɚɧɢɹ 
ɷɬɢɯ ɦɚɬɟɪɢɚɥɨɜ ɜ ɩɪɨɦɵɲɥɟɧɧɵɯ ɦɚɫɲɬɚɛɚɯ, ɬɨ ɟɫɬɶ ɫɨɡɞɚɧɢɟ ɬɟɯɧɨɥɨɝɢɢ 
ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɨɜɟɪɲɟɧɧɨ ɧɨɜɵɯ ɬɢɩɨɜ ɦɚɬɟɪɢɚɥɨɜ. ȼɫё ɷɬɨ 
ɩɪɢɜɨɞɢɬ ɤ ɭɜɟɥɢɱɟɧɢɸ ɤɚɩɢɬɚɥɶɧɵɯ ɡɚɬɪɚɬ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɫɬɚɧɰɢɢ. ɂ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɪɢɜɥɟɤɚɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɢɧɜɟɫɬɢɰɢɢ. ɋɥɟɞɭɟɬ ɡɚɦɟɬɢɬɶ, ɱɬɨ 
ɜ ɦɢɪɨɜɨɣ ɩɪɚɤɬɢɤɟ ɭɠɟ ɟɫɬɶ ɜ ɧɟɨɛɯɨɞɢɦɨɦ ɤɨɥɢɱɟɫɬɜɟ ɦɚɬɟɪɢɚɥɵ ɞɥɹ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɫɬɚɧɰɢɣ ɧɚ ɬɟɦɩɟɪɚɬɭɪɭ ɨɫɬɪɨɝɨ ɩɚɪɚ 600 ℃ ɢ ɞɚɜɥɟɧɢɟ 30 Ɇɉɚ. 
Ɋɚɛɨɬɚ ɞɚɧɧɵɯ ɫɬɚɧɰɢɣ ɬɚɤɠɟ ɢɡɭɱɟɧɚ ɢ ɨɬɥɚɠɟɧɚ, ɢɦɟɟɬɫɹ ɨɩɵɬ ɞɥɢɬɟɥɶɧɨɣ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɞɚɧɧɵɯ ɫɬɚɧɰɢɣ. 
 
Ɍɚɛɥɢɰɚ 5 – ɉɪɟɢɦɭɳɟɫɬɜɚ ɩɚɪɨɬɭɪɛɢɧɧɵɯ ɭɫɬɚɧɨɜɨɤ ɋɋɄɉ ɢ ɋɄɉ 

ɉɪɟɢɦɭɳɟɫɬɜɚ ɋɋɄɉ ɉɪɟɢɦɭɳɟɫɬɜɚ ɋɄɉ 
ȼɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɞɜɭɯɤɪɚɬɧɨɝɨ ɜɬɨɪɢɱɧɨɝɨ ɩɚɪɚ  

Ɇɟɧɶɲɢɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ 

ɄɉȾ ɛɥɨɤɚ 43–46 % Ȼɨɥɶɲɨɣ ɨɩɵɬ ɷɤɫɩɥɭɚɬɚɰɢɢ 
285–270 ɝ ɭ. ɬ./ɤȼɬ·ɱ  
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 Ɍɟɯɧɢɱɟɫɤɨɟ ɪɟɲɟɧɢɟ ɩɨ ɫɨɫɬɚɜɭ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɦɨɠɟɬ 
ɩɪɢɧɢɦɚɬɶɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɨɰɟɧɤɢ ɫ ɩɨɡɢɰɢɢ ɦɚɤɪɨɷɤɨɧɨɦɢɤɢ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɟɣ ɜɡɚɦɢɨɭɜɹɡɤɭ ɨɬɪɚɫɥɟɜɵɯ ɢɧɬɟɪɟɫɨɜ ɬɨɩɥɢɜɧɨ–
ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɤɨɦɩɥɟɤɫɚ ɢ ɧɚɪɨɞɧɨɝɨ ɯɨɡɹɣɫɬɜɚ ɜ ɰɟɥɨɦ. Ⱦɚɧɧɵɣ ɩɨɞɯɨɞ 
ɪɟɚɥɢɡɭɟɬɫɹ ɩɨɫɪɟɞɫɬɜɨɦ ɩɪɢɦɟɧɟɧɢɹ ɩɨɤɚɡɚɬɟɥɹ ɩɪɢɜɟɞɟɧɧɵɯ (ɪɚɫɱɟɬɧɵɯ) 
ɡɚɬɪɚɬ, ɤɨɬɨɪɵɣ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɤɚɠɞɨɦɭ ɢɡ ɜɚɪɢɚɧɬɨɜ.  
 Ɉɩɬɢɦɚɥɶɧɵɦ ɹɜɥɹɟɬɫɹ ɜɚɪɢɚɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ 
ɦɢɧɢɦɚɥɶɧɭɸ ɜɟɥɢɱɢɧɭ ɩɪɢɜɟɞɟɧɧɵɯ ɡɚɬɪɚɬ.  
 ɉɪɢ ɫɪɚɜɧɟɧɢɢ ɜɚɪɢɚɧɬɨɜ ɩɨ ɦɢɧɢɦɭɦɭ ɩɪɢɜɟɞɟɧɧɵɯ (ɪɚɫɱɟɬɧɵɯ) ɡɚɬɪɚɬ 
ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɟɧɢɟ ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɣ:  
 1) ɋɪɚɜɧɢɜɚɟɦɵɟ ɜɚɪɢɚɧɬɵ ɞɨɥɠɧɵ ɛɵɬɶ ɬɟɯɧɢɱɟɫɤɢ ɫɨɩɨɫɬɚɜɢɦɵ ɢ 
ɜɡɚɢɦɨɡɚɦɟɧɹɟɦɵ.  
 2) ȼɚɪɢɚɧɬɵ ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶ ɨɞɢɧɚɤɨɜɵɣ ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɷɮɮɟɤɬ, 
ɬ.ɟ. ɨɧɢ ɞɨɥɠɧɵ ɭɪɚɜɧɢɜɚɬɶɫɹ ɩɨ ɩɨɥɟɡɧɨɦɭ ɨɬɩɭɫɤɭ ɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ ɧɚ 
ɨɫɧɨɜɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɢɫɬɟɦɵ ɡɚɦɵɤɚɸɳɢɯ ɡɚɬɪɚɬ ɢ ɭɫɬɚɧɨɜɨɤ.  
 ɗɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɩɪɟɞɩɨɥɚɝɚɟɬ ɪɚɫɱɟɬ ɩɨɬɟɧɰɢɚɥɶɧɨɝɨ 
ɧɚɪɨɞɧɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɷɮɮɟɤɬɚ ɜ ɪɟɡɭɥɶɬɚɬɟ ɷɤɨɧɨɦɢɢ ɩɪɢɜɟɞɟɧɧɵɯ 
(ɪɚɫɱɟɬɧɵɯ) ɡɚɬɪɚɬ ɩɨ ɪɟɤɨɦɟɧɞɭɟɦɨɦɭ ɜɚɪɢɚɧɬɭ ɫɨɫɬɚɜɚ ɨɫɧɨɜɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɫɨɩɨɫɬɚɜɥɹɟɦɵɦ ɜɚɪɢɚɧɬɨɦ. 

ȼ ɤɚɱɟɫɬɜɟ ɤɨɧɤɭɪɫɧɵɯ ɜɚɪɢɚɧɬɨɜ ɛɵɥɢ ɪɚɫɫɦɨɬɪɟɧɵ ɫɥɟɞɭɸɳɢɟ 
ɜɚɪɢɚɧɬɵ: 

− ȼɚɪɢɚɧɬ №1: Ʉ-660-300 — ɷɬɨ ɩɹɬɢɰɢɥɢɧɞɪɨɜɚɹ ɤɨɧɞɟɧɫɚɰɢɨɧɧɚɹ 
ɬɭɪɛɢɧɚ ɫ ɞɜɭɯɤɪɚɬɧɵɦ ɩɪɨɦɟɠɭɬɨɱɧɵɦ ɩɟɪɟɝɪɟɜɨɦ ɩɚɪɚ, ɱɟɬɵɪɶɦɹ ɜɵɯɥɨɩɚɦɢ 
ɜ ɤɨɧɞɟɧɫɚɬɨɪ 
 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɂɧɚɱɟɧɢɟ 
ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɦɨɳɧɨɫɬɶ, Ɇȼɬ 660 
Ⱦɚɜɥɟɧɢɟ ɨɫɬɪɨɝɨ ɩɚɪɚ, Ɇɉɚ 31 
Ɍɟɦɩɟɪɚɬɭɪɚ ɨɫɬɪɨɝɨ ɩɚɪɚ, °ɋ 571 
ɉɪɨɦɟɠɭɬɨɱɧɵɣ ɩɟɪɟɝɪɟɜ ɩɚɪɚ ɞɜɭɯɤɪɚɬɧɵɣ 
Ⱦɚɜɥɟɧɢɟ 1-ɝɨ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɩɟɪɟɝɪɟɜɚ ɩɚɪɚ, Ɇɉɚ 5,978 
Ɍɟɦɩɟɪɚɬɭɪɚ 1-ɝɨ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɩɟɪɟɝɪɟɜɚ ɩɚɪɚ, °ɋ 569 
Ⱦɚɜɥɟɧɢɟ 2-ɝɨ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɩɟɪɟɝɪɟɜɚ ɩɚɪɚ, Ɇɉɚ 1,04 
Ɍɟɦɩɟɪɚɬɭɪɚ 2-ɝɨ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɩɟɪɟɝɪɟɜɚ ɩɚɪɚ, °ɋ 569 
Ɍɟɦɩɟɪɚɬɭɪɚ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ, °ɋ 302 
ɋɨɫɬɚɜ ɫɢɫɬɟɦɵ ɪɟɝɟɧɟɪɚɰɢɢ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ 3 ɉȼȾ 
ɋɨɫɬɚɜ ɫɢɫɬɟɦɵ ɪɟɝɟɧɟɪɚɰɢɢ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ 1 ɞɟɚɷɪɚɬɨɪ + 4 ɉɇȾ 
Ɍɢɩ ɩɪɢɜɨɞɚ ɩɢɬɚɬɟɥɶɧɨɝɨ ɧɚɫɨɫɚ ɬɭɪɛɢɧɧɵɣ, ɫ ɫɨɛɫɬɜɟɧɧɵɦ 

ɤɨɧɞɟɧɫɚɬɨɪɨɦ 
ɋɯɟɦɚ ɩɨɞɚɱɢ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɜ ɤɨɬɟɥ ɞɜɭɯ ɩɨɞɴёɦɧɚɹ 
Ⱦɚɜɥɟɧɢɟ ɜ ɤɨɧɞɟɧɫɚɬɨɪɟ ɩɚɪɨɜɨɣ ɬɭɪɛɢɧɵ, ɤɉɚ 3,5 
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− ȼɚɪɢɚɧɬ №2: Ʉ-660-247 — ɷɬɨ ɱɟɬɵɪɟɯɰɢɥɢɧɞɪɨɜɚɹ 
ɤɨɧɞɟɧɫɚɰɢɨɧɧɚɹ ɬɭɪɛɢɧɚ ɫ ɨɞɧɨɤɪɚɬɧɵɦ ɩɪɨɦɟɠɭɬɨɱɧɵɦ ɩɟɪɟɝɪɟɜɨɦ ɩɚɪɚ, 
ɱɟɬɵɪɶɦɹ ɜɵɯɥɨɩɚɦɢ ɜ ɤɨɧɞɟɧɫɚɬɨɪ. 
 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɂɧɚɱɟɧɢɟ 
ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɦɨɳɧɨɫɬɶ, Ɇȼɬ 660 
Ⱦɚɜɥɟɧɢɟ ɨɫɬɪɨɝɨ ɩɚɪɚ, Ɇɉɚ 24,2 
Ɍɟɦɩɟɪɚɬɭɪɚ ɨɫɬɪɨɝɨ ɩɚɪɚ, °ɋ 537 
ɉɪɨɦɟɠɭɬɨɱɧɵɣ ɩɟɪɟɝɪɟɜ ɩɚɪɚ ɨɞɧɨɤɪɚɬɧɵɣ 
Ⱦɚɜɥɟɧɢɟ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɩɟɪɟɝɪɟɜɚ ɩɚɪɚ, Ɇɉɚ 4,2 
Ɍɟɦɩɟɪɚɬɭɪɚ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɩɟɪɟɝɪɟɜɚ ɩɚɪɚ, °ɋ 565 
Ɍɟɦɩɟɪɚɬɭɪɚ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ, °ɋ 270 
ɋɨɫɬɚɜ ɫɢɫɬɟɦɵ ɪɟɝɟɧɟɪɚɰɢɢ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ 3 ɉȼȾ 
ɋɨɫɬɚɜ ɫɢɫɬɟɦɵ ɪɟɝɟɧɟɪɚɰɢɢ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ 1 ɞɟɚɷɪɚɬɨɪ + 4 ɉɇȾ 

Ɍɢɩ ɩɪɢɜɨɞɚ ɩɢɬɚɬɟɥɶɧɨɝɨ ɧɚɫɨɫɚ 
Ɍɭɪɛɨɩɪɢɜɨɞ ɫ ɫɨɛɫɬɜɟɧɧɵɦ 

ɤɨɧɞɟɧɫɚɬɨɪɨɦ 
ɋɯɟɦɚ ɩɨɞɚɱɢ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɜ ɤɨɬɟɥ ɨɞɧɨɩɨɞɴёɦɧɚɹ  
Ⱦɚɜɥɟɧɢɟ ɜ ɤɨɧɞɟɧɫɚɬɨɪɟ ɩɚɪɨɜɨɣ ɬɭɪɛɢɧɵ, ɤɉɚ 3,5 

 
− ȼɚɪɢɚɧɬ №3: Ʉ-500-240 — ɷɬɨ ɱɟɬɵɪɟɯɰɢɥɢɧɞɪɨɜɚɹ 

ɤɨɧɞɟɧɫɚɰɢɨɧɧɚɹ ɬɭɪɛɢɧɚ ɫ ɨɞɧɨɤɪɚɬɧɵɦ ɩɪɨɦɟɠɭɬɨɱɧɵɦ ɩɟɪɟɝɪɟɜɨɦ ɩɚɪɚ, 
ɱɟɬɵɪɶɦɹ ɜɵɯɥɨɩɚɦɢ ɜ ɤɨɧɞɟɧɫɚɬɨɪ. 
 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɂɧɚɱɟɧɢɟ 
ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɦɨɳɧɨɫɬɶ, Ɇȼɬ 500 
Ⱦɚɜɥɟɧɢɟ ɨɫɬɪɨɝɨ ɩɚɪɚ, Ɇɉɚ 23,5 
Ɍɟɦɩɟɪɚɬɭɪɚ ɨɫɬɪɨɝɨ ɩɚɪɚ, °ɋ 540 
ɉɪɨɦɟɠɭɬɨɱɧɵɣ ɩɟɪɟɝɪɟɜ ɩɚɪɚ ɨɞɧɨɤɪɚɬɧɵɣ 
Ⱦɚɜɥɟɧɢɟ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɩɟɪɟɝɪɟɜɚ ɩɚɪɚ, Ɇɉɚ 3,8 
Ɍɟɦɩɟɪɚɬɭɪɚ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɩɟɪɟɝɪɟɜɚ ɩɚɪɚ, °ɋ 540 
Ɍɟɦɩɟɪɚɬɭɪɚ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ, °ɋ 260 
ɋɨɫɬɚɜ ɫɢɫɬɟɦɵ ɪɟɝɟɧɟɪɚɰɢɢ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ 3 ɉȼȾ 

ɋɨɫɬɚɜ ɫɢɫɬɟɦɵ ɪɟɝɟɧɟɪɚɰɢɢ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ 
1 ɞɟɚɷɪɚɬɨɪ + 4 ɉɇȾ 

Ɍɢɩ ɩɪɢɜɨɞɚ ɩɢɬɚɬɟɥɶɧɨɝɨ ɧɚɫɨɫɚ ɬɭɪɛɢɧɧɵɣ, ɫ ɫɨɛɫɬɜɟɧɧɵɦ 
ɤɨɧɞɟɧɫɚɬɨɪɨɦ 

ɋɯɟɦɚ ɩɨɞɚɱɢ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɜ ɤɨɬɟɥ ɨɞɧɨɩɨɞɴёɦɧɚɹ 
Ⱦɚɜɥɟɧɢɟ ɜ ɤɨɧɞɟɧɫɚɬɨɪɟ ɩɚɪɨɜɨɣ ɬɭɪɛɢɧɵ, ɤɉɚ 5,5 
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Ɍɚɛɥɢɰɚ 6 – Ɋɚɫɱёɬ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɫɬɚɧɰɢɢ ɢ 

ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɟɞɢɧɢɰɵ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

 ȼɟɥɢɱɢɧɚ 
ȼɚɪɢɚɧɬ №1 ȼɚɪɢɚɧɬ №2 ȼɚɪɢɚɧɬ №3 
 Ʉ-660-300  Ʉ-660-247  Ʉ-500-240 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ,  1980 1980 2000 
ɤɨɥ-ɜɨ ɛɥɨɤɨɜ, ɲɬ 3 3 4 
ɐɟɧɚ ɬɨɩɥɢɜɚ, ɪɭɛ/ɧ.ɬ 4390,7 4390,7 4390,7 

Ɋɚɫɯɨɞ ɡɚɬɪɚɬ ɧɚ ɬɨɩɥɢɜɚ 
Ƚɨɞɨɜɨɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɚ Ʉɗɋ, ɬ.ɭ.ɬ/ɝɨɞ 4130134 4571713 5061915 
Ɂɚɬɪɚɬɵ ɧɚ ɬɨɩɥɢɜɨ, 
ɦɥɧ.ɪɭɛ/ɝɨɞ 14704,88 16277,071 18022,38 
Ɂɚɬɪɚɬɵ ɧɚ ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ, ɦɥɧ.ɪɭɛ/ɝɨɞ 192,604 200,63 210,76 

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ 
Ɋɚɡɦɟɪ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɨɬɱɢɫɥɟɧɢɣ, 
ɦɥɧ.ɪɭɛ/ɝɨɞ 11652,6463 11327,6634 12011,1331 
Ʉɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ ɜ Ɍɗɋ, ɦɥɧ.ɪɭɛ/ɝɨɞ 173920,0936 169069,6029 179270,6426 
Ʉɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ ɞɥɹ ɭɫɬɚɧɨɜɤɢ 
ɨɞɧɨɝɨ ɝɨɥɨɜɧɨɝɨ ɛɥɨɤɚ, ɦɥɧ.ɪɭɛ 59285 58650 57630 
Ʉɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ ɞɥɹ ɭɫɬɚɧɨɜɤɢ 
ɩɨɫɥɟɞɭɸɳɢɯ ɛɥɨɤɨɜ, ɦɥɧ.ɪɭɛ 39100,62 37500,93 28028,641 
ɪɚɫɯɨɞ ɧɚ ɪɟɦɨɧɬ, ɦɥɧ.ɪɭɛ/ɝɨɞ  8696 8453,5 8963,5 

ɉɪɨɱɢɟ ɪɚɫɯɨɞɵ 
Ɋɚɡɦɟɪ ɨɬɱɢɫɥɟɧɢɣ ɧɚ ɩɪɨɱɢɟ ɪɚɫɯɨɞɵ, 
ɦɥɧ.ɪɭɛ/ɝɨɞ 4108,3 3996,4 4237,1 
ɍɞɟɥɶɧɵɣ ɜɟɫ ɬɨɩɥɢɜɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ 
ɫɟɛɟɫɬɨɢɦɨɫɬɢ. 37% 40% 41% 
ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɜ ɩɪɨɟɤɬɧɵɯ 
ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɪɚɫɱɟɬɚɯ, 
ɦɥɧ.ɪɭɛ/ɝɨɞ 39142,9376 40316,2 43509 
Ƚɨɞɨɜɨɣ ɨɬɩɭɫɤ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɫ ɲɢɧ 
ɫɬɚɧɰɢɢ, Ɇȼɬ*ɱ 12727115,28 12727115,28 12727115,28 

Ɋɚɫɱɟɬ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɟɞɢɧɢɰɵ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɨɬɩɭɳɟɧɧɨɣ ɷɧɟɪɝɢɢ, ɪɭɛ./ɤȼɬ*ɱ 3,097 3,168 3,419 
ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɜɵɪɚɛɨɬɚɧɧɨɣ ɷɧɟɪɝɢɢ, ɪɭɛ./ɤȼɬ*ɱ 3,01 3,079 3,323 
ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɭɫɥɨɜɧɨɝɨ ɬɨɩɥɢɜɚ ɧɚ ɜɵɪɚɛɨɬɚɧɧɵɣ ɤȼɬ*ɱ, ɤɝ 
ɭ.ɬ./ɤȼɬ*ɱ 0,315 0,349 0,387 
ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɭɫɥɨɜɧɨɝɨ ɬɨɩɥɢɜɚ ɧɚ ɨɬɩɭɳɟɧɧɵɣ ɤȼɬ*ɱ, 
ɤɝ ɭ.ɬ./ɤȼɬ*ɱ 0,325 0,359 0,398 

 

ɍɱɢɬɵɜɚɸ ɪɟɡɭɥɶɬɚɬ ɜɵɲɟɢɡɥɨɠɟɧɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɩɪɢɜɟɞɟɧɧɵɯ ɡɚɬɪɚɬ 

ɩɨ ɪɚɡɥɢɱɧɵɦ ɜɚɪɢɚɧɬ ɪɚɫɱɟɬ, ɧɚɢɛɨɥɟɟ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɵɦ ɹɜɥɹɟɬɫɹ ɜɚɪɢɚɧɬ ɫ 

ɬɭɪɛɢɧɨɣ Ʉ–660-300.  
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1.4 ɉɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱ 

Ⱦɚɥɟɟ ɧɟɨɛɯɨɞɢɦɨ: 
Ɋɚɫɫɱɢɬɚɬɶ ɬɟɩɥɨɜɭɸ ɫɯɟɦɭ ɷɧɟɪɝɨɛɥɨɤɚ ɢ ɨɩɪɟɞɟɥɢɦ ɟɝɨ ɬɟɯɧɢɤɨ-

ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ. 
ȼɵɛɪɚɬɶ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɫ ɩɨɞɯɨɞɹɳɢɦɢ 
ɩɚɪɚɦɟɬɪɚɦɢ. 
Ɋɚɡɪɚɛɨɬɚɬɶ ɢ ɪɚɫɫɱɢɬɚɬɶ ɫɢɫɬɟɦɵ ɨɛɟɫɩɟɱɟɧɢɹ ɪɚɛɨɬɵ Ɍɗɋ. 
Ɋɚɡɪɚɛɨɬɚɬɶ ɤɨɦɩɨɧɨɜɤɭ ɝɥɚɜɧɨɝɨ ɤɨɪɩɭɫɚ ɢ ɝɟɧɟɪɚɥɶɧɵɣ ɩɥɚɧ Ɍɗɋ. 
Ɋɚɫɫɱɢɬɚɬɶ ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɩɪɨɟɤɬɚ. 
Ɋɚɡɪɚɛɨɬɚɬɶ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɫɯɟɦɵ ɩɪɨɟɤɬɚ Ɍɗɋ. 
Ɋɚɫɫɱɢɬɚɬɶ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɩɪɢɜɥɟɤɚɬɟɥɶɧɨɫɬɢ ɞɚɧɧɨɝɨ ɩɪɨɟɤɬɚ. 

 

2 Ɋɚɫɱɟɬɧɚɹ ɱɚɫɬɶ 

2.1 Ɉɩɢɫɚɧɢɟ ɫɨɫɬɚɜɚ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ  

2.1.1 ɉɚɪɨɜɨɣ ɤɨɬɟɥ 

ɉɪɹɦɨɬɨɱɧɵɣ ɤɨɬɟɥ ɫɨ ɫɭɩɟɪɫɜɟɪɯɤɪɢɬɢɱɟɫɤɢɦ ɫɤɨɥɶɡɹɳɢɦ ɞɚɜɥɟɧɢɟɦ. 
ɗɬɨɬ ɬɢɩ ɤɨɬɥɚ ɫɨɫɬɨɢɬ ɢɡ ɜɟɪɬɢɤɚɥɶɧɨ ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɬɪɭɛɨɤ ɜɦɟɫɬɨ ɫɥɨɠɧɨɣ 
ɫɩɢɪɚɥɶɧɨ-ɧɚɜɢɬɨɣ ɤɨɧɫɬɪɭɤɰɢɢ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɩɨɜɵɫɢɬɶ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, 
ɧɚɞɟɠɧɨɫɬɶ ɢ ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ. Ʉɨɬɥɵ ɩɪɨɢɡɜɨɞɫɬɜɚ Mitsubishi 
Heavy Industries. 

Ʉɨɬɟɥ ɫɩɪɨɟɤɬɢɪɨɜɚɧ ɫ ɨɞɧɨɣ ɬɨɩɤɨɣ ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɮɨɪɦɵ ɫ ɜɨɫɟɦɶɸ 
ɝɨɪɟɥɤɚɦɢ ɜ ɱɟɬɵɪɟ ɫɬɭɩɟɧɢ, ɨɛɪɚɡɭɸɳɢɯ ɞɜɚ ɮɚɤɟɥɚ. ɇɚɪɟɡɧɵɟ ɬɪɭɛɵ 
ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɇɊɑ ɢ ɝɥɚɞɤɢɟ ɬɪɭɛɵ ɞɥɹ ȼɊɑ. Ɍɨɩɨɱɧɵɟ ɷɤɪɚɧɵ ɢɦɟɟɬ 
ɜɟɪɬɢɤɚɥɶɧɵɣ ɬɢɩ, ɧɟɫɦɨɬɪɹ ɧɚ ɬɪɟɛɨɜɚɧɢɟ ɫɤɨɥɶɡɹɳɟɝɨ ɞɚɜɥɟɧɢɹ, ɩɨɫɤɨɥɶɤɭ ɞɥɹ 
ɇɊɑ ɢɫɩɨɥɶɡɭɸɬɫɹ ɧɚɪɟɡɧɵɟ ɬɪɭɛɵ ɫ ɩɪɟɜɨɫɯɨɞɧɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ 
ɬɟɩɥɨɩɟɪɟɞɚɱɢ. ɉɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɶ ɫɨɫɬɨɢɬ ɢɡ ɬɪɟɯ ɛɥɨɤɨɜ: ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ, ɚ 
ɬɚɤɠɟ ɩɟɪɜɢɱɧɨɝɨ ɢ ɜɬɨɪɢɱɧɨɝɨ ɩɨɞɜɟɫɧɵɯ. ɉɪɨɦɟɠɭɬɨɱɧɵɣ ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɶ 
ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɛɥɨɤɨɜ, ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɢ ɩɨɞɜɟɫɧɨɝɨ. ȼɬɨɪɨɣ 
ɉɪɨɦɟɠɭɬɨɱɧɵɣ ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɶ ɫɨɫɬɨɢɬ ɢɡ ɨɞɧɨɝɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɛɥɨɤɚ. 
Ʉɨɧɜɟɤɬɢɜɧɚɹ ɲɚɯɬɚ ɪɚɡɞɟɥɟɧɚ ɧɚ ɬɪɢ ɫɟɤɰɢɢ. ɉɪɨɦɟɠɭɬɨɱɧɵɣ 
ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɶ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɪɚɫɩɨɥɨɠɟɧ ɧɚ ɝɚɡɨɜɨɦ ɤɚɧɚɥɟ ɧɨɦɟɪ ɨɞɢɧ, 
ɝɨɪɢɡɨɧɬɚɥɶɧɵɣ ɩɪɨɦɟɠɭɬɨɱɧɵɣ ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɶ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ-ɧɚ ɝɚɡɨɜɨɦ 
ɤɚɧɚɥɟ ɧɨɦɟɪ ɞɜɚ ɢ ɝɨɪɢɡɨɧɬɚɥɶɧɵɣ ɩɟɪɜɢɱɧɵɣ ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɶ ɧɚ ɝɚɡɨɜɨɦ 
ɤɚɧɚɥɟ ɧɨɦɟɪ ɬɪɢ. ȼ ɞɨɩɨɥɧɟɧɢɟ ɤ ɬɪɚɞɢɰɢɨɧɧɨɦɭ ɦɟɬɨɞɭ ɪɟɰɢɪɤɭɥɹɰɢɢ ɝɚɡɚ 
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ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɪɚɫɯɨɞɚ ɝɚɡɚ ɦɟɠɞɭ ɬɪɟɦɹ 
ɩɪɨɯɨɞɚɦɢ ɞɥɹ ɝɚɡɚ ɜ ɤɨɧɜɟɤɬɢɜɧɨɣ ɲɚɯɬɟ ɫ ɩɨɦɨɳɶɸ ɪɚɡɞɟɥɟɧɧɵɯ ɝɚɡɨɜɵɯ 
ɡɚɫɥɨɧɨɤ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɤɨɧɬɪɨɥɶ ɬɟɦɩɟɪɚɬɭɪɵ ɩɚɪɚ ɩɪɢ ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɟ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɛɟɡ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɩɪɵɫɤɨɜ ɜ ɩɪɨɦɟɠɭɬɨɱɧɨɦ 
ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɟ. 

 

Ɋɢɫɭɧɨɤ 1– ɋɯɟɦɚ ɩɚɪɨɜɨɞɹɧɨɝɨ ɬɪɚɤɬɚ ɩɚɪɨɜɨɝɨ ɬɭɪɛɨɭɫɬɚɧɨɜɤɢ Ʉ-660-300 

 

Ɍɚɛɥɢɰɚ 7 –Ɉɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɨɬɥɨɜ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɜɟɥɢɱɢɧ  
ɑɢɫɥɨ ɤɨɪɩɭɫɨɜ, ɲɬ. 1 
ɉɚɪɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤɨɬɥɚ, ɬ/ɱ 2150 
Ʉɨɥɢɱɟɫɬɜɨ ɝɨɪɟɥɨɤ, ɲɬ. 8 
Ⱦɚɜɥɟɧɢɟ ɨɫɬɪɨɝɨ ɩɚɪɚ, Ɇɉɚ 31 
Ⱦɚɜɥɟɧɢɟ ɩɟɪɜɨɝɨ ɩɪɨɦɩɟɪɟɝɪɟɜɚ, Ɇɉɚ 5,978 
Ⱦɚɜɥɟɧɢɟ ɜɬɨɪɨɝɨ ɩɪɨɦɩɟɪɟɝɪɟɜɚ, Ɇɉɚ 1,04 

Ɍɟɦɩɟɪɚɬɭɪɚ ɨɫɬɪɨɝɨ ɩɚɪɚ, ɋ 571 

Ɍɟɦɩɟɪɚɬɭɪɚ ɩɟɪɜɨɝɨ ɩɪɨɦɩɟɪɟɝɪɟɜɚ, ɋ 569 

Ɍɟɦɩɟɪɚɬɭɪɚ ɜɬɨɪɨɝɨ ɩɪɨɦɩɟɪɟɝɪɟɜɚ, ɋ 569 

Ɍɟɦɩɟɪɚɬɭɪɚ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ, ɋ 302 

Ɍɟɦɩɟɪɚɬɭɪɚ ɭɯɨɞɹɳɢɯ ɝɚɡɨɜ, ɋ 145 

ɄɉȾ ɤɨɬɥɚ (ɛɪɭɬɬɨ), % 94 
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2.1.2 ɉɚɪɨɜɚɹ ɬɭɪɛɢɧɚ 

ɉɹɬɢɰɢɥɢɧɞɪɨɜɚɹ ɤɨɧɞɟɧɫɚɰɢɨɧɧɚɹ ɩɚɪɨɜɚɹ ɬɭɪɛɢɧɚ ɫ ɞɜɭɯɤɪɚɬɧɵɦ 
ɩɪɨɦɟɠɭɬɨɱɧɵɦ ɩɟɪɟɝɪɟɜɨɦ ɩɚɪɚ ɢ ɪɚɡɜɢɬɨɣ ɫɢɫɬɟɦɨɣ ɪɟɝɟɧɟɪɚɬɢɜɧɨɝɨ 
ɩɨɞɨɝɪɟɜɚ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ. ɉɚɪɨɜɚɹ ɬɭɪɛɢɧɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɬɚɧɞɟɦɧɵɣ 
ɫɨɫɬɚɜ ɫ ɱɟɬɵɪɶɦɹ ɜɵɯɥɨɩɧɵɦɢ ɩɨɬɨɤɚɦɢ ɫ ɥɨɩɚɬɤɚɦɢ ɩɨɫɥɟɞɧɟɣ ɫɬɭɩɟɧɢ 
ɞɢɚɦɟɬɪɨɦ 850,9 ɦɦ ɢ ɫɨɫɬɨɹɳɢɣ ɢɡ ɱɟɬɵɪɟɯ ɤɨɪɩɭɫɨɜ. Ɍɭɪɛɢɧɚ ɨɱɟɧɶ ɜɵɫɨɤɨɝɨ 
ɞɚɜɥɟɧɢɹ ɢ ɬɭɪɛɢɧɚ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɪɚɡɦɟɳɟɧɵ ɜ ɟɞɢɧɨɦ ɤɨɪɩɭɫɟ ɫ 
ɩɪɨɬɢɜɨɬɨɤɨɦ, ɬɭɪɛɢɧɚ ɫɪɟɞɧɟɝɨ ɞɚɜɥɟɧɢɹ - ɜ ɞɜɭɯɩɨɬɨɱɧɨɦ ɤɨɪɩɭɫɟ, ɚ ɬɭɪɛɢɧɚ 
ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ - ɜ ɞɜɭɯ ɞɜɭɯɩɨɬɨɱɧɵɯ ɤɨɪɩɭɫɚɯ, ɫ ɱɟɬɵɪɶɦɹ ɜɵɯɥɨɩɧɵɟ 
ɩɨɬɨɤɚɦɢ. 

 ɐȼȾ ɢɦɟɟɬ ɫɨɩɥɨɜɨɟ ɩɚɪɨɪɚɫɩɪɟɞɟɥɟɧɢɟ. Ɉɛɥɨɩɚɱɢɜɚɧɢɟ ɐȼȾ 
ɪɟɚɤɬɢɜɧɨɝɨ ɬɢɩɚ. ɉɚɪɨɪɚɫɩɪɟɞɟɥɟɧɢɟ ɐɋȾ – ɞɪɨɫɫɟɥɶɧɨɟ. Ɉɛɥɨɩɚɱɢɜɚɧɢɟ ɐɋȾ 
– ɚɤɬɢɜɧɨɝɨ ɬɢɩɚ. 

 
Ɍɚɛɥɢɰɚ 8 – Ɉɩɢɫɚɧɢɟ ɫɯɟɦɵ ɬɭɪɛɨɭɫɬɚɧɨɜɤɢ 660 Ɇȼɬ 
 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɂɧɚɱɟɧɢɟ 
ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɦɨɳɧɨɫɬɶ, Ɇȼɬ 660 
ɄɉȾ ɨɬɫɟɤɨɜ ɬɭɪɛɢɧɵ, %: 

ɐȼȾ 
ɐɋȾ-1 
ɐɋȾ-2 
ɐɇȾ 

 
86,48 
90,2 
89,78 
70,04 

Ⱦɚɜɥɟɧɢɟ ɨɫɬɪɨɝɨ ɩɚɪɚ, Ɇɉɚ 31 
Ɍɟɦɩɟɪɚɬɭɪɚ ɨɫɬɪɨɝɨ ɩɚɪɚ, °ɋ 571 
ɉɪɨɦɟɠɭɬɨɱɧɵɣ ɩɟɪɟɝɪɟɜ ɩɚɪɚ ɞɜɭɯɤɪɚɬɧɵɣ 
Ⱦɚɜɥɟɧɢɟ 1-ɝɨ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɩɟɪɟɝɪɟɜɚ ɩɚɪɚ, Ɇɉɚ 5,978 
Ɍɟɦɩɟɪɚɬɭɪɚ 1-ɝɨ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɩɟɪɟɝɪɟɜɚ ɩɚɪɚ, °ɋ 569 
Ⱦɚɜɥɟɧɢɟ 2-ɝɨ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɩɟɪɟɝɪɟɜɚ ɩɚɪɚ, Ɇɉɚ 1,04 
Ɍɟɦɩɟɪɚɬɭɪɚ 2-ɝɨ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɩɟɪɟɝɪɟɜɚ ɩɚɪɚ, °ɋ 569 
Ɍɟɦɩɟɪɚɬɭɪɚ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ, °ɋ 302 
ɋɨɫɬɚɜ ɫɢɫɬɟɦɵ ɪɟɝɟɧɟɪɚɰɢɢ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ 3 ɉȼȾ 

ɋɨɫɬɚɜ ɫɢɫɬɟɦɵ ɪɟɝɟɧɟɪɚɰɢɢ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ 1 ɞɟɚɷɪɚɬɨɪ + 4 ɉɇȾ 

Ɍɢɩ ɩɪɢɜɨɞɚ ɩɢɬɚɬɟɥɶɧɨɝɨ ɧɚɫɨɫɚ ɬɭɪɛɢɧɧɵɣ, ɫ ɫɨɛɫɬɜɟɧɧɵɦ 
ɤɨɧɞɟɧɫɚɬɨɪɨɦ 

ɋɯɟɦɚ ɩɨɞɚɱɢ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɜ ɤɨɬɟɥ ɞɜɭɯ ɩɨɞɴёɦɧɚɹ 
ɇɨɦɟɪ ɨɬɛɨɪɚ ɬɭɪɛɢɧɵ ɧɚ ɬɭɪɛɨɩɪɢɜɨɞ 4 
Ⱦɚɜɥɟɧɢɟ ɜ ɤɨɧɞɟɧɫɚɬɨɪɟ ɩɚɪɨɜɨɣ ɬɭɪɛɢɧɵ, ɤɉɚ 3,5 
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Ɋɢɫɭɧɨɤ 2– ɉɪɨɞɨɥɶɧɵɣ ɪɚɡɪɟɡ ɢ 3-D ɦɨɞɟɥɶ ɬɭɪɛɢɧɵ Ʉ-660-300 

 

2.2 Ɉɩɢɫɚɧɢɟ ɬɟɩɥɨɜɨɣ ɫɯɟɦɵ ɢ ɩɨɞɝɨɬɨɜɤɚ ɞɚɧɧɵɯ ɤ ɪɚɫɱёɬɭ 

ɉɪɨɢɡɜɟɫɬɢ ɪɚɫɱɟɬ ɬɟɩɥɨɜɨɣ ɫɯɟɦɵ ɢ ɨɩɪɟɞɟɥɢɬɶ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ 
ɩɨɤɚɡɚɬɟɥɢ ɬɭɪɛɢɧɵ Ʉ-660-300 ɩɪɢ ɫɥɟɞɭɸɳɢɯ ɞɚɧɧɵɯ: 

− ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɧɚɝɪɭɡɤɚ Wɷ=650 ɤȼɬ; 
− ɦɚɤɫɢɦɚɥɶɧɚɹ ɨɬɨɩɢɬɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ Qˑ˕ˏак˔ = Ͷ͸ͷʹͲ ɤȼɬ. 

ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɬɟɩɥɨɜɚɹ ɫɯɟɦɚ ɫ ɬɭɪɛɢɧɨɣ Ʉ-660-300 ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 1. Ʉɚɤ ɜɢɞɧɨ ɢɡ ɬɟɩɥɨɜɨɣ ɫɯɟɦɵ ɨɬɩɭɫɤ ɬɟɩɥɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɢɡ ɨɞɧɨɝɨ 
ɬɟɩɥɨɮɢɤɚɰɢɨɧɧɨɝɨ, ɪɟɝɭɥɢɪɭɟɦɨɝɨ ɨɬɛɨɪɚ. Ɉɬɛɨɪɧɵɣ ɩɚɪ ɩɨɫɬɭɩɚɟɬ ɧɚ ɫɟɬɟɜɨɣ 
ɩɨɞɨɝɪɟɜɚɬɟɥɶ. ɋɢɫɬɟɦɚ ɪɟɝɟɧɟɪɚɰɢɢ ɫɨɫɬɨɢɬ ɢɡ ɱɟɬɵɪёɯ ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ ɧɢɡɤɨɝɨ 
ɞɚɜɥɟɧɢɹ, ɞɟɚɷɪɚɬɨɪɚ, ɬɪёɯ ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɢ 
ɬɭɪɛɨɩɢɬɚɬɟɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ. ɋɥɢɜ ɤɨɧɞɟɧɫɚɬɚ ɢɡ ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ ɜɵɫɨɤɨɝɨ 
ɞɚɜɥɟɧɢɹ (ɉȼȾ) – ɤɚɫɤɚɞɧɵɣ ɜ ɞɟɚɷɪɚɬɨɪ. ɋɥɢɜ ɤɨɧɞɟɧɫɚɬɚ ɢɡ ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ 
ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ (ɉɇȾ №3,4) –ɤɚɫɤɚɞɧɵɣ ɜ ɉɇȾ №2. ȼ ɫɯɟɦɟ ɢɫɩɨɥɶɡɭɟɬɫɹ 
ɤɨɬɟɥ ɩɪɹɦɨɬɨɱɧɨɝɨ ɬɢɩɚ. ɉɚɪ ɢɡ ɭɩɥɨɬɧɟɧɢɣ ɢ ɨɫɧɨɜɧɵɯ ɷɠɟɤɬɨɪɨɜ 
ɤɨɧɞɟɧɫɚɬɨɪɚ ɩɨɫɬɭɩɚɟɬ ɜ ɫɚɥɶɧɢɤɨɜɵɣ ɩɨɞɨɝɪɟɜɚɬɟɥɶ (ɋɉ) ɢ ɜ ɷɠɟɤɬɨɪɧɵɣ 
ɨɯɥɚɞɢɬɟɥɶ, ɱɬɨ ɫɩɨɫɨɛɫɬɜɭɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɨɦɭ ɨɛɨɝɪɟɜɭ ɨɫɧɨɜɧɨɝɨ ɤɨɧɞɟɧɫɚɬɚ. 
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ȼɨɫɩɨɥɧɟɧɢɟ ɩɨɬɟɪɶ ɤɨɧɞɟɧɫɚɬɚ ɯɢɦ. ɨɱɢɳɟɧɧɨɣ ɜɨɞɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ȻɈɍ 
ɩɨɫɥɟ ɤɨɧɞɟɧɫɚɬɨɪɚ ɬɭɪɛɢɧɵ. 

 
Ɂɚɜɨɞɫɤɢɟ ɞɚɧɧɵɟ ɞɥɹ ɬɭɪɛɢɧɵ Ʉ-660-300: 
ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɦɨɳɧɨɫɬɶ     Wɷ = 660 Ɇȼɬ; 
Ɇɚɤɫɢɦɚɥɶɧɚɹ ɨɬɨɩɢɬɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ   Qˑ˕ˏаx = Ͷ͸ͷʹͲ ɤȼɬ; 
ɇɚɱɚɥɶɧɵɟ ɩɚɪɚɦɟɬɪɵ ɩɚɪɚ:  
Ⱦɚɜɥɟɧɢɟ        P0 = 31 Ɇɉɚ; 
Ɍɟɦɩɟɪɚɬɭɪɚ       t0 = 571 ɋ; 
Ⱦɚɜɥɟɧɢɟ ɜ ɤɨɧɞɟɧɫɚɬɨɪɟ ɬɭɪɛɢɧɵ    Pɤ = 0,0032 Ɇɉɚ; 
ɑɢɫɥɨ ɨɬɛɨɪɨɜ ɩɚɪɚ ɧɚ ɪɟɝɟɧɟɪɚɰɢɸ – 8; 
Ⱦɚɜɥɟɧɢɟ ɜ ɨɬɛɨɪɚɯ: 
Pɨɬ1 = 8,818 Ɇɉɚ;  

Pɨɬ2 = 5,978 Ɇɉɚ;  

Pɨɬ3 = 2,259 Ɇɉɚ; 

Pɨɬ4 = 1,04 Ɇɉɚ;  

Pɨɬ5 = 0,43 Ɇɉɚ;  

Pɨɬ6 = 0,249 Ɇɉɚ;  

Pɨɬ7 = 0,077 Ɇɉɚ; 

Pɨɬ8 = 0,0205 Ɇɉɚ.  

Ɋɚɫɱёɬɧɵɟ ɡɧɚɱɟɧɢɹ ɜɧɭɬɪɟɧɧɟɝɨ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɄɉȾ ɬɭɪɛɢɧɵ Ʉ-660-300: 

ηoi
ɐȼȾ = ͺ͸,Ͷͺ%;  

ηoi
ɐɋȾ-ͳ = 9Ͳ,ʹ%; 

ηoi
ɐɋȾ-ʹ = ͺͻ,͹ͺ%  

ηoi
ɐɇȾ = ͹Ͳ%;   

ɄɉȾ ɞɪɨɫɫɟɥɢɪɨɜɚɧɢɹ ɩɨ ɨɬɫɟɤɚɦ: 
ηɞɪ

ɐȼȾ = 95%;  

ηɞɪ
ɐɋȾ = 95%; 

ηɞɪ
ɐɇȾ = 97%;  

ɗɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɢɣ ɄɉȾ ɷɦ = 0,98. 
Ɋɚɫɯɨɞ ɩɚɪɚ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɦɚɲɢɧɧɨɝɨ ɨɬɞɟɥɟɧɢɹ; α 1,2%ɦɡ

ɫɧ = ; 

Ɋɚɫɯɨɞ ɩɚɪɚ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɤɨɬɟɥɶɧɨɝɨ ɰɟɯɚ; α 1,2%ɤɰ
ɫɧ = ; 
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ȼɧɭɬɪɢɫɬɚɧɰɢɨɧɧɵɟ ɩɨɬɟɪɢ ɤɨɧɞɟɧɫɚɬɚ; α 1,1%ɭɬ = ; 

Ɍɟɦɩɟɪɚɬɭɪɚ ɯɢɦɢɱɟɫɤɢ ɨɱɢɳɟɧɧɨɣ ɜɨɞɵ; tɯɨɜ = 25 ɋ; 
ɇɚɝɪɟɜ ɜɨɞɵ ɜ ɫɚɥɶɧɢɤɨɜɨɦ ɢ ɷɠɟɤɬɨɪɧɨɦ ɩɨɞɨɝɪɟɜɚɬɟɥɹɯ; tɷɠ + tɫɩ = 10 

C; 
ɄɉȾ ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɬɢɩɚ; 0,98ηɬɨ = . 

ɇɟɞɨɝɪɟɜ ɜɨɞɵ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɫɵɳɟɧɢɹ ɜ ɉȼȾ; ɩɜɞ  = 3 ɋ. 

ɇɟɞɨɝɪɟɜ ɜɨɞɵ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɫɵɳɟɧɢɹ ɜ ɉɇȾ; ɩɧɞ = 5 ɋ. 
Ɍɟɦɩɟɪɚɬɭɪɧɵɣ ɝɪɚɮɢɤ ɫɟɬɢ ɩɪɢɧɢɦɚɟɦ 150/70 C. 
 
 

 

 

 

 

 

 



 

 

ПК

ȻɈɍ

ɐȼȾ ɐɋȾ-1 ɐɋȾ-2 ɐɇȾ-2ɐɇȾ-1

ɉȼȾ-3 ɉȼȾ-2 ɉȼȾ-1 Ⱦ
ɉɇȾ-4 ɉɇȾ-3 ɉɇȾ-2 ɉɇȾ-1

ɋɉ

ɗɈ

Ʉɇ-1

Ʉɇ-2ɉɇ-1

Ɍɉ
ɉɇ-2

ɋɇ
ɉɋȼ-1ɉɋȼ-2

Ʉ

ɗȽ

ɊɈɍ

 

 

Ɋɢɫɭɧɨɤ 3– ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɬɟɩɥɨɜɚɹ ɫɯɟɦɚ ɬɭɪɛɨɭɫɬɚɧɨɜɤɢ Ʉ-660-300 
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2.3 Ɋɚɫɱɟɬ ɭɫɬɚɧɨɜɤɢ ɩɨ ɩɨɞɨɝɪɟɜɭ ɫɟɬɟɜɨɣ ɜɨɞɵ 

ɋɇ
ɉɋȼ-1ɉɋȼ-2

 
ɋɇ - ɫɟɬɟɜɨɣ ɧɚɫɨɫ; ɉɋȼ-1 - ɧɢɠɧɢɣ ɫɟɬɟɜɨɣ ɩɨɞɨɝɪɟɜɚɬɟɥɶ;  

ɉɋȼ-2 - ɜɟɪɯɧɢɣ ɫɟɬɟɜɨɣ ɩɨɞɨɝɪɟɜɚɬɟɥɶ. 

Ɋɢɫɭɧɨɤ 4– ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɬɟɩɥɨɜɚɹ ɫɯɟɦɚ ɬɭɪɛɨɭɫɬɚɧɨɜɤɢ Ʉ-660-300 

 

Ɋɚɫɯɨɞ ɫɟɬɟɜɨɣ ɜɨɞɵ, ɤɝ/ɫ: 

( )
46520

138,915 .
4,19 150 70

ɬɭɪɛ
ɨɬ

ɫɜ
ɜ

Q ɤɝ
G

ɫ t ɫ
= = =

  −
 

ɝɞɟ 4,186ɜɫ =  кДˉ/кˆ ∙ К –ɭɞɟɥɶɧɚɹ ɬɟɩɥɨɟɦɤɨɫɬɶ ɜɨɞɵ; 

Ⱦɥɹ ɩɨɞɨɝɪɟɜɚ ɫɟɬɟɜɨɣ ɜɨɞɵ ɢɫɩɨɥɶɡɭɟɦ ɨɬɛɨɪɵ №4 ɢ 6. ɉɪɢɧɢɦɚɟɦ 

ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ 5%,  

Ɍɟɦɩɟɪɚɬɭɪɚ ɧɚɫɵɳɟɧɢɹ ɤɨɧɞɟɧɫɢɪɭɸɳɟɝɨ ɩɚɪɚ ɜɟɪɯɧɟɝɨ ɫɟɬɟɜɨɝɨ 

ɩɨɞɨɝɪɟɜɚɬɟɥɹ, ɋ: 𝑡˅˔ = ͳͷͷ С 

ɗɧɬɚɥɶɩɢɹ ɧɚɫɵɳɟɧɢɹ ɝɪɟɸɳɟɝɨ ɩɚɪɚ ɜɟɪɯɧɟɝɨ ɫɟɬɟɜɨɝɨ ɩɨɞɨɝɪɟɜɚɬɟɥɹ, 

ɤȾɠ/ɤɝ:  𝑡̄˅˔ː = ͸ͷ͵,ͺ͹͹  кДˉкˆ  

Ɂɧɚɹ, ɬɟɦɩɟɪɚɬɭɪɭ ɧɚɫɵɳɟɧɢɹ ɤɨɧɞɟɧɫɢɪɭɸɳɟɝɨ ɩɚɪɚ ɜɟɪɯɧɟɝɨ ɫɟɬɟɜɨɝɨ 

ɩɨɞɨɝɪɟɜɚɬɟɥɹ ɧɚɣɞɟɦ ɞɚɜɥɟɧɢɹ ɭ ɉɋȼ-2, Ɇɉɚ: 

. ( ) 0,6Ɇɉɚɉɋȼ ɜɫP ps t= =  

Ɍɟɦɩɟɪɚɬɭɪɚ ɫɟɬɟɜɨɣ ɜɨɞɵ ɩɨɫɥɟ ɜɟɪɯɧɟɝɨ ɫɟɬɟɜɨɝɨ ɩɨɞɨɝɪɟɜɚɬɟɥɹ, ɋ: 
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𝑡˅˔ = ͳͷͲ С 

ɗɧɬɚɥɶɩɢɹ ɫɟɬɟɜɨɣ ɜɨɞɵ ɩɨɫɥɟ ɜɟɪɯɧɟɝɨ ɫɟɬɟɜɨɝɨ ɩɨɞɨɝɪɟɜɚɬɟɥɹ, ɤȾɠ/ɤɝ:  𝑡̄˔˅ = ͸͵ʹ,ʹͷʹ кДˉкˆ  

Ɂɧɚɹ ɞɚɜɥɟɧɢɟ ɜ ɨɬɛɨɪɟ №6 ɫ ɭɱɟɬɨɦ ɩɨɬɟɪɢ, ɧɚɣɞɟɦ ɬɟɦɩɟɪɚɬɭɪɵ 

ɧɚɫɵɳɟɧɢɹ ɤɨɧɞɟɧɫɢɪɭɸɳɟɝɨɫɹ ɩɚɪɚ ɧɢɠɧɟɝɨ ɫɟɬɟɜɨɝɨ ɩɨɞɨɝɪɟɜɚɬɟɥɹ. 

Ⱦɚɜɥɟɧɢɟ ɩɚɪɚ ɜ ɤɨɪɩɭɫɟ ɜɟɪɯɧɟɝɨ ɫɟɬɟɜɨɝɨ ɩɨɞɨɝɪɟɜɚɬɟɥɹ, Ɇɉɚ:  

.6 0,95 0,249 0,96 0,237Ɇɉɚɨɬɛ
ɉɋȼP P=  =  =  

Ɍɟɦɩɟɪɚɬɭɪɚ ɧɚɫɵɳɟɧɢɹ ɤɨɧɞɟɧɫɢɪɭɸɳɟɝɨ ɩɚɪɚ ɧɢɠɧɟɝɨ ɫɟɬɟɜɨɝɨ 

ɩɨɞɨɝɪɟɜɚɬɟɥɹ, ɋ: tː˔ = ͳʹͷ,͸Ͳͳ С 

ɗɧɬɚɥɶɩɢɹ ɧɚɫɵɳɟɧɢɹ ɝɪɟɸɳɟɝɨ ɩɚɪɚ ɧɢɠɧɟɝɨ ɫɟɬɟɜɨɝɨ ɩɨɞɨɝɪɟɜɚɬɟɥɹ, 

ɤȾɠ/ɤɝ:  𝑡̄ː˔ː = 527,622 кДˉкˆ  

Ɍɟɦɩɟɪɚɬɭɪɚ ɫɟɬɟɜɨɣ ɜɨɞɵ ɩɨɫɥɟ ɜɟɪɯɧɟɝɨ ɫɟɬɟɜɨɝɨ ɩɨɞɨɝɪɟɜɚɬɟɥɹ, ɋ: 𝑡ː˔ = ͳʹͲ,͸Ͳͳ С 

ɗɧɬɚɥɶɩɢɹ ɫɟɬɟɜɨɣ ɜɨɞɵ ɩɨɫɥɟ ɜɟɪɯɧɟɝɨ ɫɟɬɟɜɨɝɨ ɩɨɞɨɝɪɟɜɚɬɟɥɹ, ɤȾɠ/ɤɝ:  t̄ː˔ː = ͷͲ͸,͵͵ͻ кДˉкˆ  

2.4 ɉɨɫɬɪɨɟɧɢɟ ɩɪɨɰɟɫɫɚ ɪɚɫɲɢɪɟɧɢɹ ɩɚɪɚ ɧɚ i-s ɞɢɚɝɪɚɦɦɟ 

ɂɡ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɬɭɪɛɢɧɵ ɢɦɟɟɦ: 

ɇɚɱɚɥɶɧɵɟ ɩɚɪɚɦɟɬɪɵ ɩɚɪɚ ɩɟɪɟɞ ɫɬɨɩɨɪɧɵɦ ɤɥɚɩɚɧɨɦ: 

  Ⱦɚɜɥɟɧɢɟ       0P  = 31 Ɇɉɚ; 

  Ɍɟɦɩɟɪɚɬɭɪɚ      0t  = 571 ɋ; 

  ɗɧɬɚɥɶɩɢɹ       0h  = 3341,405 ɤȾɠ/ɤɝ; 

ɇɚɯɨɞɢɦ ɧɚ i-s ɞɢɚɝɪɚɦɦɟ ɬɨɱɤɭ A0, ɫɦɨɬɪɢɦ ɪɢɫɭɧɨɤ 5. ɋ ɭɱёɬɨɦ 

ɞɪɨɫɫɟɥɢɪɨɜɚɧɢɹ ɩɚɪɚ ɜ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɚɯ ɰɢɥɢɧɞɪɚ ɞɚɜɥɟɧɢɟ ɩɚɪɚ ɧɚ 

ɜɯɨɞɟ ɜ ɩɪɨɬɨɱɧɭɸ ɱɚɫɬɶ ɫɨɫɬɚɜɥɹɟɬ, Ɇɉɚ: 
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'

0 0 31 0,95 29,419 .ɐȼȾ
ɞɪP P Ɇɉɚ=  =  =

 

Ɍɟɨɪɟɬɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɪɚɫɲɢɪɟɧɢɹ ɩɚɪɚ ɨɬ ɞɚɜɥɟɧɢɹ '
0P  ɞɨ ɞɚɜɥɟɧɢɹ 

1ɉɉP  

ɢɡɨɛɪɚɠɚɟɬɫɹ ɥɢɧɢɟɣ A0B0. ɉɪɢ ɞɟɣɫɬɜɢɬɟɥɶɧɨɦ ɩɪɨɰɟɫɫɟ ɪɚɫɲɢɪɟɧɢɹ 

ɷɧɬɚɥɶɩɢɸ ɩɚɪɚ ɜ ɬɨɱɤɟ “ȼ” ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ, ɤȾɠ/ɤɝ: 

( )0 0 0 3341,405 (3341,405 2914,446) 0,8648 2972,171ɐȼȾ
B A A B oi

ɤȾɠ
i i i i

ɤɝ
= − −  = − −  =  

ɝɞɟ  
0Bi = ʹͻͳͶ,ͶͶ͸ ɤȾɠ/ɤɝ – ɷɧɬɚɥɶɩɢɹ ɩɚɪɚ ɜ ɤɨɧɰɟ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ 

ɪɚɫɲɢɪɟɧɢɹ;  

0Ai = ͵ ͵Ͷͳ,ͶͲͷ ɤȾɠ/ɤɝ – ɷɧɬɚɥɶɩɢɹ ɨɫɬɪɨɝɨ ɩɚɪɚ;  

oiηɐȼȾ = 0,8648 ɜɧɭɬɪɟɧɧɢɣ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ 

ɰɢɥɢɧɞɪɚ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ. 

Ɍɨɱɤɭ “C“ ɨɩɪɟɞɟɥɢɦ ɫ ɭɱɟɬɨɦ ɞɪɨɫɫɟɥɢɪɨɜɚɧɢɹ ɩɚɪɚ, Ɇɉɚ: 
'

1 1 (1 0,095) 5,978 0,95 (1 0,095) 5,14 .ɐɋȾ
ɉɉ ɉɉ ɞɪP P Ɇɉɚ− −=   − =   − =  

Ɍɟɨɪɟɬɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɪɚɫɲɢɪɟɧɢɹ ɩɚɪɚ ɨɬ ɞɚɜɥɟɧɢɹ 
1ɉɉP  ɞɨ ɞɚɜɥɟɧɢɹ 

2ɉɉP  ɢɡɨɛɪɚɠɚɟɬɫɹ ɥɢɧɢɟɣ CD0. ɉɪɢ ɞɟɣɫɬɜɢɬɟɥɶɧɨɦ ɩɪɨɰɟɫɫɟ ɪɚɫɲɢɪɟɧɢɹ 

ɷɧɬɚɥɶɩɢɸ ɩɚɪɚ ɜ ɬɨɱɤɟ “D” ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ, ɤȾɠ/ɤɝ: iD = iС − ሺiС − iDͲሻ·ηoiЦСД-ͳ = ͵ͷͻ͵,͸ͲͶ − ሺ͵ͷͻ͵,͸ͲͶ − ͵ͲͺͶ,ͲͳͶሻ · Ͳ,ͻͲʹ == ͵ͳ͵͵,ͻͷͶ  

 ɝɞɟ  iС= ͵ ͷͻ͵,͸ͲͶ ɤȾɠ/ɤɝ – ɷɧɬɚɥɶɩɢɹ ɩɚɪɚ ɩɨɫɥɟ ɞɪɨɫɫɟɥɢɪɨɜɚɧɢɟ,  iDͲ = ͵ͲͺͶ,ͲͳͶ ɤȾɠ/ɤɝ – ɷɧɬɚɥɶɩɢɹ ɩɚɪɚ ɜ ɤɨɧɰɟ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ 

ɪɚɫɲɢɪɟɧɢɹ;  

ηoi
ЦСД−ଵ= 0,902 ɜɧɭɬɪɟɧɧɢɣ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ 

ɞɟɣɫɬɜɢɹ ɞɥɹ ɩɟɪɜɨɝɨ ɰɢɥɢɧɞɪɚ ɫɪɟɞɧɟɝɨ ɞɚɜɥɟɧɢɹ. 

Ɍɨɱɤɭ “i“ ɨɩɪɟɞɟɥɢɦ ɫ ɭɱɟɬɨɦ ɞɪɨɫɫɟɥɢɪɨɜɚɧɢɹ ɩɚɪɚ, Ɇɉɚ: 
'

2 2 (1 0,095) 1,04 0,95 (1 0,095) 0,894 .ɐɋȾ
ɉɉ ɉɉ ɞɪP P Ɇɉɚ− −=   − =   − =  
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Ɍɟɨɪɟɬɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɪɚɫɲɢɪɟɧɢɹ ɩɚɪɚ ɨɬ ɞɚɜɥɟɧɢɹ 
2ɉɉP  ɞɨ ɞɚɜɥɟɧɢɹ 

.3ɉɇȾP  ɢɡɨɛɪɚɠɚɟɬɫɹ ɥɢɧɢɟɣ if0. ɉɪɢ ɞɟɣɫɬɜɢɬɟɥɶɧɨɦ ɩɪɨɰɟɫɫɟ ɪɚɫɲɢɪɟɧɢɹ 

ɷɧɬɚɥɶɩɢɸ ɩɚɪɚ ɜ ɬɨɱɤɟ “f” ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ, ɤȾɠ/ɤɝ: if = ii − ሺii − ifͲሻ·ηoiЦСД-ʹ = ͵͸͵Ͳ,͹ͻ͸ − ሺ͵͸͵Ͳ,͹ͻ͸ − ͵ͳͳͲ,Ͳ͵ͷሻ · Ͳ,ͺͻ͹͹ == ͵ͳ͸͵,͸ͺʹ  

ɝɞɟ  ii= ͵ ͸͵Ͳ,͹ͻ͸ ɤȾɠ/ɤɝ – ɷɧɬɚɥɶɩɢɹ ɩɚɪɚ ɩɨɫɥɟ ɞɪɨɫɫɟɥɢɪɨɜɚɧɢɟ,  ifͲ = ͵ͳͳͲ,Ͳ͵ͷ ɤȾɠ/ɤɝ – ɷɧɬɚɥɶɩɢɹ ɩɚɪɚ ɜ ɤɨɧɰɟ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ 

ɪɚɫɲɢɪɟɧɢɹ;  

ηoi
ЦСД−ଶ= Ͳ,ͺͻ͹͹ ɜɧɭɬɪɟɧɧɢɣ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ 

ɞɟɣɫɬɜɢɹ ɞɥɹ ɜɬɨɪɨɝɨ ɰɢɥɢɧɞɪɚ ɫɪɟɞɧɟɝɨ ɞɚɜɥɟɧɢɹ. 

Ɍɨɱɤɭ “G“ ɨɩɪɟɞɟɥɢɦ ɫ ɭɱɟɬɨɦ ɞɪɨɫɫɟɥɢɪɨɜɚɧɢɹ ɩɚɪɚ, Ɇɉɚ: 
'

.3 .3 0249 0,95 0,242 .ɐɋȾ
ɉɇȾ ɉɇȾ ɞɪP P Ɇɉɚ=  =  =  

Ɍɟɨɪɟɬɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɪɚɫɲɢɪɟɧɢɹ ɩɚɪɚ ɨɬ ɞɚɜɥɟɧɢɹ .3ɉɇȾP  ɞɨ ɞɚɜɥɟɧɢɹ 

кܲ ɢɡɨɛɪɚɠɚɟɬɫɹ ɥɢɧɢɟɣ GH0. ɉɪɢ ɞɟɣɫɬɜɢɬɟɥɶɧɨɦ ɩɪɨɰɟɫɫɟ ɪɚɫɲɢɪɟɧɢɹ 

ɷɧɬɚɥɶɩɢɸ ɩɚɪɚ ɜ ɬɨɱɤɟ “H” ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ, ɤȾɠ/ɤɝ: 

 iH = iG − ሺi𝐺 − iHͲሻ·ηoiЦНД = ͵ʹͶ͹,ʹͻʹ − ሺ͵ʹͶ͹,ʹͻʹ − ʹͶͲͻ,ʹͳͷሻ · Ͳ,͹Ͳ = =ʹʹ͸Ͳ,ʹͶͶ 

ɝɞɟ  iୋ= ͵ ʹͶ͹,ʹͻʹ ɤȾɠ/ɤɝ – ɷɧɬɚɥɶɩɢɹ ɩɚɪɚ ɩɨɫɥɟ ɞɪɨɫɫɟɥɢɪɨɜɚɧɢɟ; 

iୌ0 = ʹ ͶͲͻ,ʹͳͷ ɤȾɠ/ɤɝ – ɬɟɨɪɟɬɢɱɟɫɤɚɹ ɷɧɬɚɥɶɩɢɹ ɩɚɪɚ ɜ ɬɨɱɤɟ “H଴”; 

ηoi
ЦНД= 0,70 ɜɧɭɬɪɟɧɧɢɣ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ 

ɞɥɹ ɰɢɥɢɧɞɪɚ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ. 

Ⱦɨɩɨɥɧɟɧɢɟ ɤ ɩ.ɩ. 2.3: 

Ɉɩɪɟɞɟɥɢɦ ɪɚɫɯɨɞ ɩɚɪɚ ɧɚ ɫɟɬɟɜɵɟ ɩɨɞɨɝɪɟɜɚɬɟɥɢ ɢ ɩɨɫɱɢɬɚɟɦ, ɫɨɫɬɚɜɢɜ 

ɭɪɚɜɧɟɧɢɟ, ɤɝ/ɫ: 

ɇɚɝɪɟɜ ɫɟɬɟɜɨɣ ɜɨɞɵ ɜ ɜɟɪɯɧɟɦ ɫɟɬɟɜɨɦ ɩɨɞɨɝɪɟɜɚɬɟɥɟ  
ɨ150 120,601 29,399ɋɜɫ ɜɫ ɧɫt t t = − = − =  

ɇɚɝɪɟɜ ɫɟɬɟɜɨɣ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɫɟɬɟɜɨɦ ɩɨɞɨɝɪɟɜɚɬɟɥɟ  
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ɨ120,601 70 50,601ɋɜɫ ɧɫ ɨɫt t t = − = − =  

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

_

_

( )

138,915 29,399 4,186 ɤɝ
7,034

( ) (3133,954 653,877) 0,98 ɫ

ɜɫ D ɜ ɧɫ ɬɨ ɫɜ ɜɫ ɜ

ɫɜ ɜɫ ɜ
ɜɫ

D ɜ ɧɫ ɬɨ

D i h G t ɫ
G t ɫ

D
i h





 −  =  

    
= = =

−  − 
 

ɇɚɝɪɭɡɤɚ ɜɟɪɯɧɟɝɨ ɫɟɬɟɜɨɝɨ ɩɨɞɨɝɪɟɜɚɬɟɥɹ, ɤȼɬ: 

138,915 29,399 4,186 17096ɤȼɬɜɫ ɫɜ ɜɫ ɜQ G t ɫ=    =   =  

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

_ _ _

_ _ _

( ) ( )

( ) ( )

138,915 50,601 4,186 ɤɝ
11,048

(3163,283 527,622) 7,026 (653,877 527,622) ɫ

ɧɫ f ɧ ɧɫ ɬɨ ɜɫ ɧ ɜɫ ɧ ɧɫ ɫɜ ɧɫ ɜ

ɫɜ ɧɫ ɜ
ɧɫ

f ɧ ɧɫ ɬɨ ɜɫ ɧ ɜɫ ɧ ɧɫ

D i h D h h G t ɫ
G t ɫ

D
i h D h h





 −  +  − =  

 
= =

−  +  −

 
= =

− +  −

 

ɇɚɝɪɭɡɤɚ ɜɟɪɯɧɟɝɨ ɫɟɬɟɜɨɝɨ ɩɨɞɨɝɪɟɜɚɬɟɥɹ, ɤȼɬ: 

138,915 50,601 4,186 29424ɤȼɬɧɫ ɫɜ ɧɫ ɜQ G t ɫ=   =   =  

P0=29,419
h0=3341,405

P=8,818 
h=3032,089

P=5,978
h=2914,446

P=5,14
h=3593,604

P=2,259
h=3324,714

P=1,04 
h=3084,014

P=0,894
h=3630,796

P=0,43
h=3383,174

P=0,249
h=3110,035

P=0,242
h=3247,29

P=0,077
h=2972,74

P=0,0205
h=2725,867

Pk=0,0032
h=2409,215

Ⱥ0

B0

B

C

D0

D

i

f0

f G

H0

H

h=2972,171
h=3133,954

h=3163,283

h=2660,244
Ɇɉɚ

ɤȾɠ/ɤɝ

 

Ɋɢɫɭɧɨɤ 5– ɉɪɨɰɟɫɫ ɪɚɫɲɢɪɟɧɢɹ ɩɚɪɚ ɜ ɬɭɪɛɢɧɟ Ʉ-660-300 ɜ h-s ɞɢɚɝɪɚɦɦɟ 
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2.5 Ɉɩɪɟɞɟɥɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɩɨ ɷɥɟɦɟɧɬɚɦ ɫɯɟɦɵ 

ɉɨɞɨɝɪɟɜɚɬɟɥɶ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ (ɉȼȾ7). Ⱦɚɜɥɟɧɢɟ ɩɚɪɚ ɜ ɨɬɛɨɪɟ 8,818 

Ɇɉɚ. ɉɪɢɧɢɦɚɹ ɩɨɬɟɪɸ ɞɚɜɥɟɧɢɹ 5%, ɧɚɯɨɞɢɦ ɞɚɜɥɟɧɢɟ ɩɚɪɚ ɭ ɩɨɞɨɝɪɟɜɚɬɟɥɹ, 

Ɇɉɚ: ПܲВДଵ = ͺ,ͺͳͺ ⋅ Ͳ,ͻͷ = ͺ,͵͹͹ 

Ɍɟɦɩɟɪɚɬɭɪɚ ɧɚɫɵɳɟɧɢɹ ɝɪɟɸɳɟɝɨ ɩɚɪɚ, ɋ: 

tː = 298,243 

ɗɧɬɚɥɶɩɢɹ ɤɨɧɞɟɧɫɚɬɚ ɝɪɟɸɳɟɝɨ ɩɚɪɚ, ɤȾɠ/ɤɝ: 

1334,959it =  

Ɍɟɦɩɟɪɚɬɭɪɚ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɡɚ ɩɨɞɨɝɪɟɜɚɬɟɥɟɦ ɫ ɭɱёɬɨɦ ɧɟɞɨɝɪɟɜɚ, ɋ: 

t˒˅ = tː - ПВД  = 298,243- 3 = 295,243 

ɗɧɬɚɥɶɩɢɹ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ, ɤȾɠ/ɤɝ: 

1316,417ɩɜt =  

ɗɧɬɚɥɶɩɢɹ ɝɪɟɸɳɟɝɨ ɩɚɪɚ (ɢɡ i-s ɞɢɚɝɪɚɦɦɵ), ɤȾɠ/ɤɝ: 

3032,089ɨɬɛi =  

ɂɫɩɨɥɶɡɨɜɚɧɧɵɣ ɬɟɩɥɨɩɟɪɟɩɚɞ ɬɭɪɛɢɧɨɣ ɞɨ ɨɬɛɨɪɚ ɧɚ ɉȼȾ, ɤȾɠ/ɤɝ: 

h = 0h  - ɨɬɛi = 3341,405 – 3032,089= 309,316 

Ɍɚɤɠɟ ɨɩɪɟɞɟɥɹɟɦ ɩɚɪɚɦɟɬɪɵ ɩɨ ɞɪɭɝɢɦ ɷɥɟɦɟɧɬɚɦ ɫɯɟɦɵ. Ɋɟɡɭɥɶɬɚɬɵ 

ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ 9. 

 

Ɍɚɛɥɢɰɚ 9– ɉɚɪɚɦɟɬɪɵ ɷɥɟɦɟɧɬɨɜ ɬɟɩɥɨɜɨɣ ɫɯɟɦɵ 

ȼɟ
ɥɢ

ɱɢ
ɧɚ

 

Ⱦ
ɚɜ

ɥɟ
ɧɢ

ɟ 
ɨɬ

ɛɨ
ɪɧ

ɨɝ
ɨ 

ɩɚ
ɪɚ

, Ɇ
ɉ

ɚ 

Ⱦ
ɚɜ

ɥɟ
ɧɢ

ɟ 
ɭ 

ɩɨ
ɞɨ

ɝɪ
ɟɜ

ɚɬ
ɟɥ

ɹ,
 Ɇ

ɉ
ɚ 

ɗɧ
ɬɚ

ɥɶ
ɩɢ

ɹ 
ɩɚ

ɪɚ
, 

ɤȾ
ɠ

/ɤ
ɝ 

Ɍɟ
ɦɩ

ɟɪ
ɚɬ

ɭɪ
ɚ 

ɧɚ
ɫɵ

ɳ
ɟɧ

ɢɹ
 

ɝɪ
ɟɸ

ɳ
ɟɝ

ɨ 
ɩɚ

ɪɚ
, 

ɋ 

ɗɧ
ɬɚ

ɥɶ
ɩɢ

ɹ 
ɤɨ

ɧɞ
ɟɧ

ɫɚ
ɬɚ

 ɝɪ
ɟɸ

ɳ
ɟɝ

ɨ 
ɩɚ

ɪɚ
, ɤ

Ⱦ
ɠ

/ɤ
ɝ 

Ɍɟ
ɦɩ

ɟɪ
ɚɬ

ɭɪ
ɚ 

ɜɨ
ɞɵ

 ɡɚ
 

ɩɨ
ɞɨ

ɝɪ
ɟɜ

ɚɬ
ɟɥ

ɟɦ
, 

ɋ
 

ɗɧ
ɬɚ

ɥɶ
ɩɢ

ɹ 
ɜɨ

ɞɵ
 ɡɚ

 
ɩɨ

ɞɨ
ɝɪ

ɟɜ
ɚɬ

ɟɥ
ɟɦ

, 
ɤȾ

ɠ
/ɤ

ɝ 

ɂ
ɫɩ

ɨɥ
ɶɡ

ɨɜ
ɚɧ

ɧɵ
ɣ 

ɬɟ
ɩɥ

ɨɩ
ɟɪ

ɟɩ
ɚɞ

, 
ɤȾ

ɠ
/ɤ

ɝ 

ɉȼȾ3 8,818 8,377 3032,089 298,243 1334,959 295,243 1324,231 309,316 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 9 

ɉȼȾ2 5,978 5,679 2972,171 272,023 1195,415 269,023 1178,832 87,453 

ɉȼȾ1 2,259 2,146 3324,714 215,977 925,096 212,977 914,039 244,35 

Ⱦɟɚɷɪɚɬɨɪ 1,04 1,04 3133,225 181,597 - 181,597 770,248 221,689 

ɉɇȾ4 0,43 0,409 3409,89 144,372 607,992 139,372 586,951 221,519 

ɉɇȾ3 0,249 0,237 3247,292 125,601 527,622 120,601 506,926 165,853 

ɉɇȾ2 0,077 0,073 2972,738 91,094 - 91,094 381,573 274,553 

ɉɇȾ1 0,0205 0,019 2725,867 59,485 248,99 54,485 228,755 246,872 

Ʉɨɧɞɟɧɫɚɬɨɪ 0,0032 0,0032 2660,244 25,159 - 25,159 105,505 195,416 

 

2.6 Ɉɩɪɟɞɟɥɟɧɢɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɩɚɪ ɧɚ ɬɭɪɛɢɧɭ 

Ʉɨɷɮɮɢɰɢɟɧɬ ɧɟɞɨɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɨɳɧɨɫɬɢ ɨɬɨɩɢɬɟɥɶɧɵɯ ɨɬɛɨɪɨɜ: 

ɞɥɹ ɬɟɩɥɨɮɢɤɚɰɢɨɧɧɨɝɨ ɨɬɛɨɪɚ ɜɟɪɯɧɟɝɨ ɫɟɬɟɜɨɝɨ ɩɨɞɨɝɪɟɜɚɬɟɥɹ: 

2
.

0 1 2

3133,954 2660,244 496,842
0,539

3341,405 621,433 496,842 2660,244

D ɇ ɩɩ
ɉ ȼɋ

ɩɩ ɩɩ K

i i h

h h h h


 − + 
= = +  +  − 

− + = = + + − 

 

ɝɞɟ 1

ɤȾɠ
621,433

ɤɝɩɩh =  – ɩɨɜɵɲɟɧɢɟ ɷɧɬɚɥɶɩɢɢ ɩɚɪɚ ɜ ɩɪɨɦɟɠɭɬɨɱɧɨɦ 

ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɟ №1; 

2

ɤȾɠ
496,842

ɤɝɩɩh =  – ɩɨɜɵɲɟɧɢɟ ɷɧɬɚɥɶɩɢɢ ɩɚɪɚ ɜ ɩɪɨɦɟɠɭɬɨɱɧɨɦ 

ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɟ №2; 

ɤȾɠ
2660,244

ɤɝHi = –  ɷɧɬɚɥɶɩɢɢ ɩɚɪɚ ɩɟɪɟɞ ɤɨɧɞɟɧɫɚɬɨɪɨɦ 

ɬɭɪɛɨɭɫɬɚɧɨɜɤɢ. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɰɟɧɧɨɫɬɢ ɩɨɬɨɤɨɜ ɨɬɛɢɪɚɟɦɨɝɨ ɩɚɪɚ ɜ ɧɢɠɧɢɣ ɫɟɬɟɜɨɣ 

ɩɨɞɨɝɪɟɜɚɬɟɥɶ: 
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ɞɥɹ ɬɟɩɥɨɮɢɤɚɰɢɨɧɧɨɝɨ ɨɬɛɨɪɚ ɧɢɠɧɟɝɨ ɫɟɬɟɜɨɝɨ ɩɨɞɨɝɪɟɜɚɬɟɥɹ: 

.
0 1 2

3163,283 2660,244
0,28

3341,405 621,433 496,842 2660,244

f H
ɉ ɇɋ

ɩɩ ɩɩ H

i i

h h h i


− 
= = +  +  − 

− = = + + − 

 

ɞɥɹ ɨɬɛɨɪɚ ɧɚ Ɍɉɇ: 

2

0 1 2

3133,954 2660,244 496,842
0,539

3341,405 621,433 496,842 2660,244

D ɇ ɩɩ
Ɍɉɇ

ɩɩ ɩɩ K

i i h

h h h h


 − + 
= = +  +  − 

− + = = + + − 

 

Ɋɚɫɯɨɞ ɩɚɪɚ ɧɚ ɬɭɪɛɨɩɪɢɜɨɞ ɩɢɬɚɬɟɥɶɧɨɝɨ ɧɚɫɨɫɚ ɫɨɫɬɚɜɢɬ, ɤɝ/ɫ: 

( ) ( ). .2 . .1 515,232 0,001 43,4 15
45,63

( ) (3133,954 2660,244) 0,98 0,75
ɩɜ ɩɜ ɧɚɝ ɉɇ ɧɚɝ ɉɇ

ɬɩ
D ɇ ɦɬɩ ɧ

G v P P
D

i i  
  −   −

= = =
−   −  

 

ɝɞɟ  515,232ɩɜG =  ɤɝ/ɫ – ɪɚɫɯɨɞ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɫ ɭɱɟɬɨɦ ɜɫɟɯ ɩɨɬɟɪɶ ɩɨ 

ɩɚɪɨɜɨɞɹɧɨɦɭ ɬɪɚɤɬɭ; 

. .2 43,4ɧɚɝ ɉɇP = Ɇɉɚ – ɞɚɜɥɟɧɢɟ ɧɚɝɧɟɬɚɧɢɹ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɧɚɫɨɫɨɦ 

ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ; 

. .1 15ɧɚɝ ɉɇP =  Ɇɉɚ – ɞɚɜɥɟɧɢɟ ɧɚɝɧɟɬɚɧɢɹ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɧɚɫɨɫɨɦ ɩɟɪɜɨɣ 

ɫɬɭɩɟɧɢ; 

0,98ɦɬɩ = – ɄɉȾ ɦɟɯɚɧɢɡɦɚ ɬɭɪɛɨɩɪɢɜɨɞɚ; 

0,75ɧ = – ɄɉȾ ɧɚɫɨɫɚ. 

ɉɪɢɧɢɦɚɹ ɤɨɷɮɮɢɰɢɟɧɬ ɪɟɝɟɧɟɪɚɰɢɢ Kɪ = 1,36259 ɪɚɫɯɨɞ ɩɚɪɚ ɧɚ ɬɭɪɛɢɧɭ 

ɫɨɫɬɚɜɢɬ, ɤɝ/ɫ: 

650000
1,36259 0,539 7,034 0,28 11,048 0,539 45,634

2010,405 0,98

492,468

Э
ɨ ɪ ɜɫ ɜɫ ɧɫ ɧɫ ɬɩɧ ɬɩ

i эɦ

W
D K ɭ D ɭ D ɭ D

H 
 

=  +  +  +  =  
 =  +  +  +  =  

=

 

ɝɞɟ  Hi = ʹ ͲͳͲ,ͶͲͷ ɤȾɠ/ɤɝ – ɬɟɩɥɨɩɟɪɟɩɚɞ ɫɪɚɛɚɬɵɜɚɟɦɵɣ ɬɭɪɛɢɧɨɣ; 

ɷɦ = 0,98 – ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɢɣ ɄɉȾ. 
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2.7 Ɋɚɫɱɟɬ ɪɟɝɟɧɟɪɚɬɢɜɧɨɣ ɫɯɟɦɵ ɉȼȾ 

Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɉȼȾ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 6. 

ɉȼȾ-3 ɉȼȾ-2 ɉȼȾ-1

Ɍɉ

ɉɇ-2

ɉɇ-1

'
. . 7ɉȼ Ɉɉ ɉȼȾh − '

. . 7ɉȼ ɋɉ ɉȼȾh −
'

. . 7ɉȼ ɈȾ ɉȼȾh −

'
. . 6ɉȼ Ɉɉ ɉȼȾh −

. . 7ɞ Ɉɉ ɉȼȾh − . . 7ɞ ɋɉ ɉȼȾh −

. . 7ɞ ɈȾ ɉȼȾh −

1ɨɬɛh1D 2ɨɬɛh
2D

. . 6ɞ Ɉɉ ɉȼȾh −

. . 6ɞ ɋɉ ɉȼȾh −

. . 6ɞ ɈȾ ɉȼȾh −

'
. . 6ɉȼ ɋɉ ɉȼȾh −

'
. . 6ɉȼ ɈȾ ɉȼȾh −

'
. . 5ɉȼ Cɉ ɉȼȾh −

3ɨɬɛh3D

. . 5ɞ Ɉɉ ɉȼȾh − . . 5ɞ ɋɉ ɉȼȾh −

'
. . 7ɉȼ Ɉɉ ɉȼȾh −

'
. . 5ɉȼ Ɉɉ ɉȼȾh −

. . 5ɞ ɈȾ ɉȼȾh −

'
. . 5ɉȼ ɈȾ ɉȼȾh −

'
. 1ɉȼ ɉɇh −

. 1ɉȼ ɉɇh −

. 2ɉȼ ɉɇh −

'
. 2ɉȼ ɉɇh −

 

Ɋɢɫɭɧɨɤ 6 – ɋɯɟɦɚ ɜɤɥɸɱɟɧɢɹ ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ 

Ɍɚɛɥɢɰɚ 10 – ɉɚɪɚɦɟɬɪɵ ɷɥɟɦɟɧɬɨɜ ɬɟɩɥɨɜɨɣ ɫɯɟɦɵ ɉȼȾ 

ȼɟɥɢɱɢɧɚ ɉȼȾ-3 ɉȼȾ-2 ɉȼȾ-1 
 Ɉɉ ɋɉ ɈȾ Ɉɉ ɋɉ ɈȾ Ɉɉ ɋɉ ɈȾ 

Ⱦɚɜɥɟɧɢɟ ɩɨ 
ɩɚɪɭ, Ɇɉɚ 

8,377 5,679 2,146 

ɗɧɬɚɥɶɩɢɹ 
ɩɚɪɚ, ɤȾɠ/ɤɝ 

3032,1 2820 1334,9 2944,6 2841,7 1195,4 3352,9 2837,5 925,1 

ɗɧɬɚɥɶɩɢɹ 
ɞɪɟɧɚɠɚ, 
ɤȾɠ/ɤɝ 

2820 1334,9  2841,7 1195,4  2837,5 925,1  
 

ɗɧɬɚɥɶɩɢɹ 
ɜɨɞɵ ɧɚ 
ɜɯɨɞɟ, 
ɤȾɠ/ɤɝ 

1308,5   1177,2     783,7 

ɗɧɬɚɥɶɩɢɹ 
ɜɨɞɵ ɧɚ 
ɜɵɯɨɞɟ, 
ɤȾɠ/ɤɝ 

 1308,5   1177,2   918,22  

Ɍɟɦɩɟɪɚɬɭɪɚ 
ɩɢɬɚɬɟɥɶɧɨɣ 

ɜɨɞɵ ɧɚ 
ɜɯɨɞɟ, ɋ 

295,24   269,02   212,98  186,2 

Ɍɟɦɩɟɪɚɬɭɪɚ 
ɩɢɬɚɬɟɥɶɧɨɣ 

ɜɨɞɵ ɧɚ 
ɜɵɯɨɞɟ, ɋ 

 295,24   269,02   212,98  
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Ʉɚɤ ɜɢɞɧɨ ɢɡ ɬɚɛɥɢɰɵ ɦɧɨɝɢɟ ɩɚɪɚɦɟɬɪɵ ɷɥɟɦɟɧɬɨɜ ɬɟɩɥɨɜɨɣ ɫɯɟɦɵ ɉȼȾ 

ɧɟɢɡɜɟɫɬɧɵ. Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɧɚɣɬɢ ɜɫɟ ɧɟɢɡɜɟɫɬɧɵɟ ɜɟɥɢɱɢɧɵ ɜɨɫɩɨɥɶɡɭɟɦɫɹ 

ɦɚɬɟɦɚɬɢɱɟɫɤɢɦ ɦɨɞɟɥɢɪɨɜɚɧɢɟɦ ɬɟɩɥɨɷɧɟɪɝɟɬɢɱɟɫɤɢɦ ɩɪɨɰɟɫɫɨɜ. Ⱦɥɹ ɷɬɨ 

ɜɨɫɩɨɥɶɡɭɟɦɫɹ   ɩɪɨɝɪɚɦɦɨɣ Mathcad Prime 7.0.0. ɫ ɩɨɞɤɥɸɱɟɧɧɨɣ ɛɢɛɥɢɨɬɟɤɨɣ 

WaterSteam. 

 ɍɪɚɜɧɟɧɢɟ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ ɞɥɹ ɉȼȾ-7: 

' '
1 1 . . 7 . . 7 . . 7

' '
1 . . 7 . . 7 . . 7 . . 7

' '
1 . . 7 . . 7 . . 7 . . 6

. .
. . 7

( ) ( )

( ) ( )

( ) ( )

ɨɬɛ ɞ Ɉɉ ɉȼȾ ɉȼ ɉȼ Ɉɉ ɉȼȾ ɉȼ ɋɉ ɉȼȾ

ɞ Ɉɉ ɉȼȾ ɞ ɋɉ ɉȼȾ ɉȼ ɉȼ ɋɉ ɉȼȾ ɉȼ ɈȾ ɉȼȾ

ɞ ɋɉ ɉȼȾ ɞ ɈȾ ɉȼȾ ɉȼ ɉȼ ɈȾ ɉȼȾ ɉȼ Ɉɉ ɉȼȾ

ɉȼ Ɉɉ ɉ
ɞ ɈȾ ɉȼȾ

D h h G h h

D h h G h h

D h h G h h

h
h

− − −

− − − −

− − − −

−

 − =  −

 − =  −

 − =  −

=
'

6 8ȼȾ
ɜ

ɜ

K ɫ
ɫ

− 
+  

 

 

'
1 . . 7

'
1 . . 7

' '
1 . . 7 . . 7 . . 6

'
. . 6

. . 7

3032,1 2820,035 1308,512

2820 1334,959 1308,512

1334,959

( ) 515,414 ( )

( ) 515,414 ( )

( ) 515,414 ( )

8
4,186

ɉȼ Ɉɉ ɉȼȾ

ɉȼ ɈȾ ɉȼȾ

ɞ ɈȾ ɉȼȾ ɉȼ ɈȾ ɉȼȾ ɉȼ Ɉɉ ɉȼȾ

ɉȼ Ɉɉ ɉȼȾ
ɞ ɈȾ ɉȼȾ

D h

D h

D h h h

h
h K

−

−

− − −

−
−

 − =  −

 − =  −

 − =  −

= + 4,186
 

 
 

 

ɍɪɚɜɧɟɧɢɟ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ ɞɥɹ ɉȼȾ-6: 
' '

2 2 . . 6 . . 6 . . 6

' '
2 . . 6 . . 6 . . 6 . . 6

2 . . 6 . . 6 1 . . 7 . . 6

'
. . 6 .

( ) ( )

( ) ( )

( ) ( )

(

ɨɬɛ ɞ Ɉɉ ɉȼȾ ɉȼ ɉȼ Ɉɉ ɉȼȾ ɉȼ ɋɉ ɉȼȾ

ɞ Ɉɉ ɉȼȾ ɞ ɋɉ ɉȼȾ ɉȼ ɉȼ ɋɉ ɉȼȾ ɉȼ ɈȾ ɉȼȾ

ɞ ɋɉ ɉȼȾ ɞ ɈȾ ɉȼȾ ɞ ɈȾ ɉȼȾ ɞ ɈȾ ɉȼȾ

ɉȼ ɉȼ ɈȾ ɉȼȾ ɉȼ

D h h G h h

D h h G h h

D h h D h h

G h h

− − −

− − − −

− − − −

−

 − =  −

 − =  −

 − +  − =

=  − '
. 5

'
. . 5

. . 6

)

8

Cɉ ɉȼȾ

ɉȼ Cɉ ɉȼȾ
ɞ ɈȾ ɉȼȾ ɜ

ɜ

h
h K ɫ

ɫ

−

−
−

 
= +  
 
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'
2 . . 6

'
2 . . 6

2 . . 6 1 . . 7 . . 6

' '
. . 6 . . 5

.

( ) 515,232 ( )

( ) 515,232 ( )

( ) ( )

515

2944,636 2841,7 1177,176

2841,7 1195,415 1178,8

1195

,23

,4

2

5

( )

1

ɉȼ Ɉɉ ɉȼȾ

ɉȼ ɈȾ ɉȼȾ

ɞ ɈȾ ɉȼȾ ɞ ɈȾ ɉȼȾ ɞ ɈȾ ɉȼȾ

ɉȼ ɈȾ ɉȼȾ ɉȼ Ɉɉ ɉȼȾ

ɞ

D h

D h

D h D h h

h h

h

−

−

− − −

− −

 − =  −

 − =  −

 − +  − =

=  −
'

. . 5
. 6 8 4,186

4,186
ɉȼ Cɉ ɉȼȾ

ɈȾ ɉȼȾ

h
K−

−

 
= +  
 

 

ɍɪɚɜɧɟɧɢɟ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ ɞɥɹ ɉȼȾ-5: 
' '

3 3 . . 5 . . 5 . . 7

' '
3 . . 5 . . 5 . . 5 . . 5

3 . . 5 . . 5 1 2 . . 6 . . 5

. .

( ) ( )

( ) ( )

( ) ( ) ( )

(

ɨɬɛ ɞ Ɉɉ ɉȼȾ ɉȼ ɉȼ Ɉɉ ɉȼȾ ɉȼ Ɉɉ ɉȼȾ

ɞ Ɉɉ ɉȼȾ ɞ ɋɉ ɉȼȾ ɉȼ ɉȼ ɋɉ ɉȼȾ ɉȼ ɈȾ ɉȼȾ

ɞ ɋɉ ɉȼȾ ɞ ɈȾ ɉȼȾ ɞ ɈȾ ɉȼȾ ɞ ɈȾ ɉȼȾ

ɉȼ ɉȼ ɈȾ ɉȼȾ

D h h G h h

D h h G h h

D h h D D h h

G h

− − −

− − − −

− − − −

−

 − =   −

 − =  −

 − + +  − =

=  ' '
5 . 1

'
. 1

. . 5

)

8

ɉȼ ɉɇ

ɉȼ ɉɇ
ɞ ɈȾ ɉȼȾ ɜ

ɜ

h

h
h K ɫ

ɫ

−

−
−

−

 
= +  
 

 

' '
3 . . 5 . . 7

'
3 . . 5

3 . . 5 1 2 . . 6 . . 5

'
. . 5

3324,714 2837,873

2837,873 925,1 918,217

925,1

800,

( ) 0,3 515,232 ( )

( ) 515,232 ( )

( ) ( ) ( )

515,232 (

ɉȼ Ɉɉ ɉȼȾ ɉȼ Ɉɉ ɉȼȾ

ɉȼ ɈȾ ɉȼȾ

ɞ ɈȾ ɉȼȾ ɞ ɈȾ ɉȼȾ ɞ ɈȾ ɉȼȾ

ɉȼ ɈȾ ɉȼȾ

D h h

D h

D h D D h h

h

− −

−

− − −

−

 − =   −

 − =  −

 − + +  − =

=  −

. . 5 6

3 )

8 4,18
4,1

1

8

1

800,3

6ɞ ɈȾ ɉȼȾh K−
 = +  
 

 

ɍɪɚɜɧɟɧɢɟ ɬɨɱɤɢ ɫɦɟɳɟɧɢɹ ɩɟɪɟɞ ɉɇ-2: 

' '
. . 7 . . 5 . 2( 0,3 ) 0,3ɉȼ ɉȼ ɉȼ Ɉɉ ɉȼȾ ɉȼ ɉȼ Ɉɉ ɉȼȾ ɉȼ ɉȼ ɉɇG G h G h G h− − −−   +   =   

' '
. . 7 . . 5

. 2

(515,232 0,3 515,232) 0,3 515,232

515,232

ɉȼ Ɉɉ ɉȼȾ ɉȼ Ɉɉ ɉȼȾ

ɉȼ ɉɇ

h h

h

− −

−

−   +   =

= 
 

ɉɨɫɥɟ ɜɵɱɢɫɥɟɧɢɟ ɜɫɟɯ ɫɢɫɬɟɦ ɭɪɚɜɧɟɧɢɣ, ɹ ɩɨɥɭɱɢɥ ɫɥɟɞɭɸɳɢɟ 

ɪɟɡɭɥɶɬɚɬɵ: 
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'
1 . . 7

'
2 . . 7

3 . . 7

' '
. . 6 . . 5

'
. . 6 .

38,192 1324,231

65,099 1198,43

24,236 1223,669

1190,181 1400,566

969,169

ɉȼ Ɉɉ ɉȼȾ

ɉȼ ɈȾ ɉȼȾ

ɞ ɈȾ ɉȼȾ

ɉȼ Ɉɉ ɉȼȾ ɉȼ Ɉɉ ɉȼȾ

ɉȼ ɈȾ ɉȼȾ ɉȼ ɈȾ

ɤɝ ɤȾɠ
D h

ɫ ɤɝ
ɤɝ ɤȾɠ

D h
ɫ ɤɝ
ɤɝ ɤȾɠ

D h
ɫ ɤɝ

ɤȾɠ ɤȾɠ
h h

ɤɝ ɤɝ
ɤȾɠ

h h
ɤɝ

−

−

−

− −

−

= =

= =

= =

= =

= '
. 5

. . 6 . . 5

'
. 2

828,242

951,705 833,798

1347,131

ɉȼȾ

ɞ ɈȾ ɉȼȾ ɞ ɈȾ ɉȼȾ

ɉȼ ɉɇ

ɤȾɠ
ɤɝ

ɤȾɠ ɤȾɠ
h h

ɤɝ ɤɝ
ɤȾɠ

h
ɤɝ

−

− −

−

=

= =

=
 

ɝɞɟ  h˒ː-ͳ′  - ɷɧɬɚɥɶɩɢɹ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɧɚ ɜɵɯɨɞɟ ɉɇ-1, ɨɩɪɟɞɟɥɢɦ ɫ ɭɱёɬɨɦ 

ɧɚɝɪɟɜɚ ɟё ɜ ɩɢɬɚɬɟɥɶɧɨɦ ɧɚɫɨɫɟ, ɤȾɠ/ɤɝ: 

( )

( )

. 1'
. 1 . 1

15 1,04 0,001
770,248 800,31

0,75

ɧɚɝ ɉɇ ɞɟɚэɪɚɬɨɪ
ɉȼ ɉɇ ɉȼ ɉɇ

ɇ

P P V
h h


−

− −

− 
= + =

− 
= + =

 

ɝɞɟ  . 1 770,248ɉȼ ɉɇh − = - ɷɧɬɚɥɶɩɢɹ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɧɚ ɜɯɨɞɟ ɜ ɉɇ-1, ɤȾɠ/ɤɝ: 

. .1 15ɧɚɝ ɉɇP =  Ɇɉɚ – ɞɚɜɥɟɧɢɟ ɧɚɝɧɟɬɚɧɢɹ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɧɚɫɨɫɨɦ ɩɟɪɜɨɣ 

ɫɬɭɩɟɧɢ; 

1,04ɞɟɚэɪɚɬɨɪP =  Ɇɉɚ – ɞɚɜɥɟɧɢɟ ɜɨ ɜɯɨɞɧɨɦ ɩɚɬɪɭɛɤɟ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ 

ɧɚɫɨɫɨɦ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ; 

V  = 0,001 ɦ3/ɤɝ – ɭɞɟɥɶɧɵɣ ɨɛɴɟɦ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ;  

ηɧ= 0,75 - ɄɉȾ ɧɚɫɨɫɚ. 

ɝɞɟ  h˒ː-ʹ′  - ɷɧɬɚɥɶɩɢɹ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɧɚ ɜɵɯɨɞɟ ɉɇ-2, ɨɩɪɟɞɟɥɢɦ ɫ ɭɱёɬɨɦ 

ɧɚɝɪɟɜɚ ɟё ɜ ɩɢɬɚɬɟɥɶɧɨɦ ɧɚɫɨɫɟ, ɤȾɠ/ɤɝ: 
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( )

( )

' . 2 . 2
. 2 . 2

43,4 15 0,001
1347,131 1387,963

0,75

ɧɚɝ ɉɇ ɜɫ ɉɇ
ɉȼ ɉɇ ɉȼ ɉɇ

ɇ

P P V
h h


− −

− −

− 
= + =

− 
= + =

 

ɝɞɟ  . 2 1347,131ɉȼ ɉɇh − = - ɷɧɬɚɥɶɩɢɹ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɧɚ ɜɯɨɞɟ ɜ ɉɇ-1, ɤȾɠ/ɤɝ: 

. .2 43,4ɧɚɝ ɉɇP =  Ɇɉɚ – ɞɚɜɥɟɧɢɟ ɧɚɝɧɟɬɚɧɢɹ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɧɚɫɨɫɨɦ 

ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ; 

. 2 15ɜɫ ɉɇP − =  Ɇɉɚ – ɞɚɜɥɟɧɢɟ ɜɨ ɜɯɨɞɧɨɦ ɩɚɬɪɭɛɤɟ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ 

ɧɚɫɨɫɨɦ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ; 

V  = 0,001 ɦ3/ɤɝ – ɭɞɟɥɶɧɵɣ ɨɛɴɟɦ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ;  

ηɧ= 0,75 - ɄɉȾ ɧɚɫɨɫɚ. 

2.8 Ɋɚɫɱɟɬ ɞɟɚɷɪɚɬɨɪɚ 

Ⱦ

4ɨɬɛh4D

ɉȼG. 1ɉȼ ɉɇh −

1 2 3D D D+ +

. . 5ɞ ɈȾ ɉȼȾh −

'
. 2ɈɄ ɉɇȾG −

'
. . 4ɈɄ ɈȾ ɉɇȾh −

ɉɇ-1  

Ɋɢɫɭɧɨɤ 7 – ɋɯɟɦɚ ɜɤɥɸɱɟɧɢɹ ɞɟɚɷɪɚɬɨɪɚ 

ɍɪɚɜɧɟɧɢɹ ɦɚɬɟɪɢɚɥɶɧɨɝɨ ɢ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ: 
'

4 1 2 3 . 2

' '
4 4 1 2 3 . . 5 . 2 . . 4

. 1

( )

( )

ɈɄ ɉɇȾ ɉȼ

ɨɬɛ ɞ ɈȾ ɉȼȾ ɈɄ ɉɇȾ ɈɄ ɈȾ ɉɇȾ

ɉȼ ɉȼ ɉɇ

D D D D G G

D h D D D h G h

G h

−

− − −

−

+ + + + =

 + + +  +  =

= 

 

Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɧɚɣɬɢ ɜɫɟ ɧɟɢɡɜɟɫɬɧɵɟ ɜɟɥɢɱɢɧɵ ɜɨɫɩɨɥɶɡɭɟɦɫɹ 

ɦɚɬɟɦɚɬɢɱɟɫɤɢɦ ɦɨɞɟɥɢɪɨɜɚɧɢɟɦ ɬɟɩɥɨɷɧɟɪɝɟɬɢɱɟɫɤɢɦ ɩɪɨɰɟɫɫɨɜ. Ⱦɥɹ ɷɬɨ 



 

39 
 

ɜɨɫɩɨɥɶɡɭɟɦɫɹ ɩɪɨɝɪɚɦɦɨɣ Mathcad Prime 7.0.0. ɫ ɩɨɞɤɥɸɱɟɧɧɨɣ ɛɢɛɥɢɨɬɟɤɨɣ 

WaterSteam. 

'
4 . 2

' '
4 . 2 . . 4

(38,192 65,099 24,236) 515,232

3133,954 (38,192 65,099 24,236) 833,798

515,232 770,248

ɈɄ ɉɇȾ

ɈɄ ɉɇȾ ɈɄ ɈȾ ɉɇȾ

D G

D G h

−

− −

+ + + + =

 + + +  +  =

= 

 

Ɍɚɤ ɤɚɤ ɞɚɧɧɚɹ ɫɢɫɬɟɦɚ ɭɪɚɜɧɟɧɢɣ ɡɚɜɟɞɨɦɨ ɹɜɥɹɟɬɫɹ ɧɟɪɟɲɚɟɦɨɣ, ɩɨɬɨɦɭ 

ɱɬɨ ɤɨɥɢɱɟɫɬɜɨ ɧɟɢɡɜɟɫɬɧɵɯ ɩɪɟɜɵɲɚɟɬ ɤɨɥɢɱɟɫɬɜɨ ɭɪɚɜɧɟɧɢɣ ɜ ɫɢɫɬɟɦɟ. 

Ⱦɚɧɧɵɟ ɭɪɚɜɧɟɧɢɹ ɛɭɞɭɬ ɪɚɫɫɱɢɬɚɧɵ ɜɦɟɫɬɟ ɫ ɫɢɫɬɟɦɨɣ ɭɪɚɜɧɟɧɢɣ ɉɇȾ.   

2.9 Ɋɚɫɱɟɬ ɪɟɝɟɧɟɪɚɬɢɜɧɨɣ ɫɯɟɦɵ ɉɇȾ 

Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɉɇȾ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 8. 

ȻɈɍ

ɉɇȾ-4
ɉɇȾ-3 ɉɇȾ-2 ɉɇȾ-1

ɋɉ

ɗɈ

Ʉɇ-1

Ʉɇ-2

ɋɇ
ɉɋȼ-1ɉɋȼ-2

Ʉ

5ɨɬɛh

5D

. . 4ɞ ɈȾ ɉɇȾh −

. . 4ɞ ɋɉ ɉɇȾh −. . 4ɞ Ɉɉ ɉɇȾh −

'
. . 4ɈɄ Ɉɉ ɉɇȾh −

'
. . 4ɈɄ ɋɉ ɉɇȾh −

'
. . 4ɈɄ ɈȾ ɉɇȾh −

'
. . 3ɈɄ Ɉɉ ɉɇȾh −

6ɨɬɛh

6D

. . 3ɞ Ɉɉ ɉɇȾh −

. . 3ɞ ɋɉ ɉɇȾh −
'

. . 3ɈɄ ɋɉ ɉɇȾh −

'
. 2ɈɄ Ʉɇh −

. 2ɈɄ Ʉɇh −

. 1ɞ ɉɋȼh −

ȼɋ ɇɋD D+

7D
7ɨɬɛh

'
. . 1ɈɄ ɈȾ ɉɇȾh −

8D
8ɨɬɛh

. 1ɞ ɉɇȾh −

. 1ɈɄ ɉɇȾh −

 

Ɋɢɫɭɧɨɤ 8 – ɋɯɟɦɚ ɜɤɥɸɱɟɧɢɹ ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ 

Ɍɚɛɥɢɰɚ 11 – ɉɚɪɚɦɟɬɪɵ ɷɥɟɦɟɧɬɨɜ ɬɟɩɥɨɜɨɣ ɫɯɟɦɵ ɉɇȾ 

ȼɟɥɢɱɢɧɚ ɉɇȾ-4 ɉɇȾ-3 ɉɇȾ-2 ɉɇȾ-1 
 Ɉɉ ɋɉ ɈȾ Ɉɉ ɋɉ   
Ⱦɚɜɥɟɧɢɟ ɩɨ 
ɩɚɪɭ, Ɇɉɚ 

0,409 0,237  0,073 0,019 

ɗɧɬɚɥɶɩɢɹ 
ɩɚɪɚ, ɤȾɠ/ɤɝ 

3383,174 2767,57 607,992 3220,233 3039,808 2972,738 2725,867 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 11 

ɗɧɬɚɥɶɩɢɹ 
ɞɪɟɧɚɠɚ, 
ɤȾɠ/ɤɝ 

2767,57 607,992  3039,808 527,622 - 248,999 

ɗɧɬɚɥɶɩɢɹ 
ɜɨɞɵ ɧɚ 
ɜɯɨɞɟ, ɤȾɠ/ɤɝ 

586,951   506,926 382,909 228,136 147,372 

ɗɧɬɚɥɶɩɢɹ 
ɜɨɞɵ ɧɚ 
ɜɵɯɨɞɟ, 
ɤȾɠ/ɤɝ 

 586,951   506,926 381,573 228,136 

Ɍɟɦɩɟɪɚɬɭɪɚ 
ɩɢɬɚɬɟɥɶɧɨɣ 
ɜɨɞɵ ɧɚ 
ɜɯɨɞɟ, ɋ 

139,372   120,601 91,233 54,485 35,159 
 

Ɍɟɦɩɟɪɚɬɭɪɚ 
ɩɢɬɚɬɟɥɶɧɨɣ 
ɜɨɞɵ ɧɚ 
ɜɵɯɨɞɟ, ɋ 

 139,372   120,601 91,094 54,485 

 

Ʉɚɤ ɜɢɞɧɨ ɢɡ ɬɚɛɥɢɰɵ ɦɧɨɝɢɟ ɩɚɪɚɦɟɬɪɵ ɷɥɟɦɟɧɬɨɜ ɬɟɩɥɨɜɨɣ ɫɯɟɦɵ ɉɇȾ 

ɧɟɢɡɜɟɫɬɧɵ. Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɧɚɣɬɢ ɜɫɟ ɧɟɢɡɜɟɫɬɧɵɟ ɜɟɥɢɱɢɧɵ ɜɨɫɩɨɥɶɡɭɟɦɫɹ 

ɦɚɬɟɦɚɬɢɱɟɫɤɢɦ ɦɨɞɟɥɢɪɨɜɚɧɢɟɦ ɬɟɩɥɨɷɧɟɪɝɟɬɢɱɟɫɤɢɦ ɩɪɨɰɟɫɫɨɜ. Ⱦɥɹ ɷɬɨ 

ɜɨɫɩɨɥɶɡɭɟɦɫɹ   ɩɪɨɝɪɚɦɦɨɣ Mathcad Prime 7.0.0. ɫ ɩɨɞɤɥɸɱɟɧɧɨɣ ɛɢɛɥɢɨɬɟɤɨɣ 

WaterSteam. 

 ɍɪɚɜɧɟɧɢɟ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ ɞɥɹ ɉɇȾ-4 

' ' '
5 5 . . 4 . 2 . . 4 . . 4

' ' '
5 . . 4 . . 4 . 2 . . 4 . . 4

' ' '
5 . . 4 . . 4 . 2 . . 4 . . 3

( ) ( )

( ) ( )

( ) (

ɨɬɛ ɞ Ɉɉ ɉɇȾ ɈɄ ɉɇȾ ɈɄ Ɉɉ ɉɇȾ ɈɄ ɋɉ ɉɇȾ

ɞ Ɉɉ ɉɇȾ ɞ ɋɉ ɉɇȾ ɈɄ ɉɇȾ ɈɄ ɋɉ ɉɇȾ ɈɄ ɈȾ ɉɇȾ

ɞ ɋɉ ɉɇȾ ɞ ɈȾ ɉɇȾ ɈɄ ɉɇȾ ɈɄ ɈȾ ɉɇȾ ɈɄ Ɉɉ ɉɇȾ

D h h G h h

D h h G h h

D h h G h h

− − − −

− − − − −

− − − − −

 − =  −

 − =  −

 − =  −
'

. . 3
. . 4

)

8ɈɄ Ɉɉ ɉɇȾ
ɞ ɈȾ ɉɇȾ ɜ

ɜ

h
h K ɫ

ɫ
−

−

 
= +  
 

 

' '
5 . 2 . . 4

' '
5 . 2 . . 4

' ' '
5 . . 4 . 2 . . 4 . . 3

. . 3
. . 4

(3383,174 2767,57) ( 586,951)

(2767,57 607,992) (586,951 )

(607,992 ) ( )

ɈɄ ɉɇȾ ɈɄ Ɉɉ ɉɇȾ

ɈɄ ɉɇȾ ɈɄ ɈȾ ɉɇȾ

ɞ ɈȾ ɉɇȾ ɈɄ ɉɇȾ ɈɄ ɈȾ ɉɇȾ ɈɄ Ɉɉ ɉɇȾ

ɈɄ Ɉɉ ɉɇȾ
ɞ ɈȾ ɉɇȾ

D G h

D G h

D h G h h

h
h

− −

− −

− − − −

−
−

 − =  −

 − =  −

 − =  −

=
'

8 4,186
4,186

K
 

+  
 

 

ɍɪɚɜɧɟɧɢɟ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ ɞɥɹ ɉɇȾ-3: 
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' ' '
6 6 . . 3 . 2 . . 3 . . 3

6 . . 3 . . 3 5 . . 4 . . 3

' ' '
. 2 . . 3 . 2

( ) ( )

( ) ( )

( )

ɨɬɛ ɞ Ɉɉ ɉɇȾ ɈɄ ɉɇȾ ɈɄ Ɉɉ ɉɇȾ ɈɄ ɋɉ ɉɇȾ

ɞ Ɉɉ ɉɇȾ ɞ ɋɉ ɉɇȾ ɞ ɈȾ ɉɇȾ ɞ ɋɉ ɉɇȾ

ɈɄ ɉɇȾ ɈɄ ɋɉ ɉɇȾ ɈɄ Ʉɇ

D h h G h h

D h h D h h

G h h

− − − −

− − − −

− − −

 − =  −

 − +  − =

 −

 

' '
6 . 2 . . 3

6 5 . . 4

' '
. 2 . 2

(3220,233 3039,808) ( 506,926)

(3039,808 527,622) ( 527,622)

(506,926 )

ɈɄ ɉɇȾ ɈɄ Ɉɉ ɉɇȾ

ɞ ɈȾ ɉɇȾ

ɈɄ ɉɇȾ ɈɄ Ʉɇ

D G h

D D h

G h

− −

−

− −

 − =  −

 − +  − =

=  −

 

ɍɪɚɜɧɟɧɢɹ ɦɚɬɟɪɢɚɥɶɧɨɝɨ ɢ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ ɉɇȾ-2: 

. 2

' '
7 5 6 . 1 . 2

' '
7 7 . 5 6 . . 3 . 1 . . 1

'
. 2

( ) ( )

( ) ( )

ɈɄ ɉɇȾ

ȼɋ ɇɋ ɈɄ ɉɇȾ ɈɄ ɉɇȾ

ɨɬɛ ȼɋ ɞ ɉɋȼ ɞ ɋɉ ɉɇȾ ɈɄ ɉɇȾ ɈɄ ɈȾ ɉɇȾ

ɈɄ ɉɇȾ

D D D D D G G

D h D h D D h G h

G h
−

− −

− − −

−

+ + + + + =

 +  + +  +  =

= 

 

'
7 5 6 . 1

7 5 6

' '
. 1 . 2

(7,034 11,048) ( ) 377,412

2972,738 (7,034 11,048) 527,622 ( ) 527,622

228,136 381,573

ɈɄ ɉɇȾ

ɈɄ ɉɇȾ ɈɄ ɉɇȾ

D D D G

D D D

G G

−

− −

+ + + + + =

 + +  + +  +

+  = 

 

 

ɍɪɚɜɧɟɧɢɟ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ ɞɥɹ ɉɇȾ-1: 

' '
8 8 . 1 . 1 . 1 . 1( ) ( )ɨɬɛ ɞ ɉɇȾ ɈɄ ɉɇȾ ɈɄ ɉɇȾ ɈɄ ɉɇȾD h h G h h− − − − − =  −  

'
8 . 1(2725,867 248,99) (228,136 147,372)ɈɄ ɉɇȾD G − − =  −  

ɝɞɟ  '
. 2ɈɄ Ʉɇh − - ɷɧɬɚɥɶɩɢɹ ɨɫɧɨɜɧɨɝɨ ɤɨɧɞɟɧɫɚɬɚ ɧɚ ɜɵɯɨɞɟ Ʉɇ-2, ɨɩɪɟɞɟɥɢɦ ɫ 

ɭɱёɬɨɦ ɧɚɝɪɟɜɚ ɟё ɜ ɩɢɬɚɬɟɥɶɧɨɦ ɧɚɫɨɫɟ, ɤȾɠ/ɤɝ: 

( )

( )

. 2'
. 2 . 2

1,04 0,073 0,001
381,573 382,909

0,75

ɞɟɚэɪɚɬɨɪ ɜɫ Ʉɇ
ɈɄ Ʉɇ ɈɄ Ʉɇ

ɇ

P P V
h h


−

− −

− 
= + =

− 
= + =

 

ɝɞɟ  . 2 381,573ɈɄ Ʉɇh − = - ɷɧɬɚɥɶɩɢɹ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɧɚ ɜɯɨɞɟ ɜ Ʉɇ-2, ɤȾɠ/ɤɝ: 

1,04ɞɟɚэɪɚɬɨɪP =  Ɇɉɚ – ɞɚɜɥɟɧɢɟ ɧɚɝɧɟɬɚɧɢɹ ɨɫɧɨɜɧɨɝɨ ɤɨɧɞɟɧɫɚɬɚ ɧɚɫɨɫɨɦ 

ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ; 

. 2 0,073ɜɫ ɄɇP − =  Ɇɉɚ – ɞɚɜɥɟɧɢɟ ɨɫɧɨɜɧɨɝɨ ɤɨɧɞɟɧɫɚɬɚ ɜɨ ɜɯɨɞɧɨɦ ɩɚɬɪɭɛɤɟ 

ɤɨɧɞɟɧɫɚɬɧɨɝɨ ɧɚɫɨɫɚ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ; 
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V  = 0,001 ɦ3/ɤɝ – ɭɞɟɥɶɧɵɣ ɨɛɴɟɦ ɨɫɧɨɜɧɨɝɨ ɤɨɧɞɟɧɫɚɬɚ;  

ηɧ= 0,75 - ɄɉȾ ɧɚɫɨɫɚ. 

ɉɨɫɥɟ ɜɵɱɢɫɥɟɧɢɟ ɜɫɟɯ ɫɢɫɬɟɦ ɭɪɚɜɧɟɧɢɣ, ɹ ɩɨɥɭɱɢɥ ɫɥɟɞɭɸɳɢɟ 

ɪɟɡɭɥɶɬɚɬɵ: 

'
4 . . 4

'
5 . . 4

6 . . 4

'
7 . . 3

'
8 . 1

'
. 2

21,883 606,7

11,736 517,667

17,958 549,271

15,238 515,783

9,874 302,808

365,982

ɈɄ Ɉɉ ɉɇȾ

ɈɄ ɈȾ ɉɇȾ

ɞ ɈȾ ɉɇȾ

ɈɄ Ɉɉ ɉȼȾ

ɈɄ ɉɇȾ

ɈɄ ɉɇȾ

ɤɝ ɤȾɠ
D h

ɫ ɤɝ
ɤɝ ɤȾɠ

D h
ɫ ɤɝ
ɤɝ ɤȾɠ

D h
ɫ ɤɝ
ɤɝ ɤȾɠ

D h
ɫ ɤɝ
ɤɝ ɤɝ

D G
ɫ ɫ

ɤɝ
G

−

−

−

−

−

−

= =

= =

= =

= =

= =

=
ɫ

 

ɉɪɨɜɟɪɤɚ ɛɚɥɚɧɫɚ ɩɚɪɚ ɜ ɬɭɪɛɢɧɟ: 

.1. 0 1

.2. .1. 2

.3. .2. 3

.4. . . .3.

492,293 38,192 454,102

454,102 65,099 389,003

389,003 24,236 364,767

ɩɨɫɥɟ ɨɬɛɨɪɚ

ɩɨɫɥɟ ɨɬɛɨɪɚ ɩɨɫɥɟ ɨɬɛɨɪɚ

ɩɨɫɥɟ ɨɬɛɨɪɚ ɩɨɫɥɟ ɨɬɛɨɪɚ

ɩɨɫɥɟ ɨɬɛɨɪɚ ɞɨ Ɍɉɇ ɩɨɫɥɟ ɨ

ɤɝ
D D D

ɫ
ɤɝ

D D D
ɫ
ɤɝ

D D D
ɫ

D D

= − = − =

= − = − =

= − = − =

= 4

.4. . . .4. . .

.5. .4. . . 5

.6.

364,767 21,883 7,034

335,85

335,85 45,634

290,216

290,216 11,736 278,48

ɬɛɨɪɚ ȼɋ

ɩɨɫɥɟ ɨɬɛɨɪɚ ɩɨɫɥɟ Ɍɉɇ ɩɨɫɥɟ ɨɬɛɨɪɚ ɞɨ Ɍɉɇ ɬɩ

ɩɨɫɥɟ ɨɬɛɨɪɚ ɩɨɫɥɟ ɨɬɛɨɪɚ ɩɨɫɥɟ Ɍɉɇ

ɩɨɫɥɟ

D D

ɤɝ
ɫ

D D D

ɤɝ
ɫ

ɤɝ
D D D

ɫ
D

− − = − − =

=

= − = − =

=

= − = − =

.5. 6 278,48 17,958 11,048

249,474

ɨɬɛɨɪɚ ɩɨɫɥɟ ɨɬɛɨɪɚ ɇɋD D D

ɤɝ
ɫ

= − − = − − =

=
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.7. .6. 7

.8. .7. 8

249,474 15,238 234,236

234,236 9,874 224,362

ɩɨɫɥɟ ɨɬɛɨɪɚ ɩɨɫɥɟ ɨɬɛɨɪɚ

ɩɨɫɥɟ ɨɬɛɨɪɚ ɩɨɫɥɟ ɨɬɛɨɪɚ

ɤɝ
D D D

ɫ
ɤɝ

D D D
ɫ

= − = − =

= − = − =
 

'
. 1 8 ( )

302,808 9,874 45,634 (2,294 4,588 5,046 11,01) 224,362

ɈɄ ɉɇȾ ɬɩ Эɀ ɍɉɅ ɍɌ ɋɇG D D D D D D

ɤɝ
ɫ

− − − − + + + =

= − − − + + + =
 

Ⱦɚɧɧɚɹ ɩɪɨɜɟɪɤɚ ɩɨɤɚɡɚɥɚ, ɱɬɨ ɞɜɚ ɩɨɫɥɟɞɧɢɯ ɡɧɚɱɟɧɢɹ ɫɨɜɩɚɞɚɸɬ, ɡɧɚɱɢɬ 

ɜɫɟ ɜɵɩɨɥɧɟɧɧɵɟ ɪɚɫɱɟɬɵ ɜɟɪɧɵ. 

ɉɪɨɜɟɪɤɚ ɩɨ ɦɨɳɧɨɫɬɢ: 

1 0 1

2 .1. 2

3 .2. 3

4 .3. 4

492,293 309,316 0,98 149,229

( ) 454102 87,453 0,98 38,919

( ) 389,003 268,891 0,98 102,507

( ) 364,767 2

э эɦ

э ɩɨɫɥɟ ɨɬɛɨɪɚ эɦ

э ɩɨɫɥɟ ɨɬɛɨɪɚ эɦ

э ɩɨɫɥɟ ɨɬɛɨɪɚ эɦ

W D H Ɇȼɬ
W D H Ɇȼɬ
W D H Ɇȼɬ
W D H








=   =   =

=   =   =

=   =   =

=   = 

5 .4. . . 5

17,342 0,98 77,693

( ) 290,216 247,622 0,98

70,427
э ɩɨɫɥɟ ɨɬɛɨɪɚ ɩɨɫɥɟ Ɍɉɇ эɦ

Ɇȼɬ
W D H

Ɇȼɬ


 =

=   =   =

=

 

6 .5. 6

7 .6. 7

8 .7. 8

. .8. 9

( ) 278,48 162,941 0,98 44,468

( ) 249,474 274,553 0,98 67,124

( ) 234,236 246,872 0,98 56,67

( )

э ɩɨɫɥɟ ɨɬɛɨɪɚ эɦ

э ɩɨɫɥɟ ɨɬɛɨɪɚ эɦ

э ɩɨɫɥɟ ɨɬɛɨɪɚ эɦ

э ɤ ɩɨɫɥɟ ɨɬɛɨɪɚ

W D H Ɇȼɬ
W D H Ɇȼɬ
W D H Ɇȼɬ
W D H







=   =   =

=   =   =

=   =   =

= 

1 2 3 4 5 6 7 8 .

224,362 195,416 0,98 42,967

149,229 38,919 102,507 77,693 70,427

44,468 67,124 56,67 42,967 650,003

эɦ

эɪ э э э э э э э э э ɤ

Ɇȼɬ
W W W W W W W W W W

Ɇȼɬ

 =   =

= + + + + + + + + =

= + + + + +
+ + + + =

 

ɉɨɝɪɟɲɧɨɫɬɶ ɪɚɫɱɟɬɚ ɫɨɫɬɚɜɥɹɟɬ: 

650 650,003
100% 100% 0

650
э эɪ

э

W W

W


− −
=  =  =  

ɉɨɝɪɟɲɧɨɫɬɶ ɫɨɫɬɚɜɥɹɟɬ ɧɟ ɛɨɥɟɟ 2 %, ɱɬɨ ɞɨɩɭɫɬɢɦɨ. 

2.10 Ɋɚɫɱɟɬ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɪɚɛɨɬɵ ɫɬɚɧɰɢɢ 

Ⱦɥɹ ɪɚɫɱɟɬɚ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɪɚɛɨɬɵ ɫɬɚɧɰɢɢ 

ɜɨɫɩɨɥɶɡɭɟɦɫɹ ɦɟɬɨɞɨɦ ɈɊȽɊɗɋ. 
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Ɋɚɫɯɨɞ ɬɟɩɥɚ ɧɚ ɬɭɪɛɨɭɫɬɚɧɨɜɤɭ, ɤȼɬ: 

'
0 0 . 2 1 2( ) ( ) ( )

492,293 (3341,405 1387,963) 389,003 (3593,604 2972,171)

290,216 (3630,796 3133,954) 1347,597

ɬɭ ɉȼ ɉɇ ɉɉ c B ɉɉ i DQ D h h D i i D i i

Ɇȼɬ

−=  − +  − +  − =

=  − +  − +
+  − =

 

Ɂɚɬɪɚɱɟɧɧɚɹ ɬɟɩɥɨɬɚ ɧɚ ɫɟɬɟɜɵɟ ɩɨɞɨɝɪɟɜɚɬɟɥɢ, Ɇȼɬ: 

_ _( ) ( )

7,034 (3133,954 653,877) 11,048 (3163,283 527,622) 46,563
ɬ ɜɫ D ɧ ɜɫ ɧɫ f ɧ ɧɫQ D i i D i i

Ɇȼɬ
=  − +  − =

=  − +  − =
 

Ɋɚɫɯɨɞ ɬɟɩɥɚ ɬɭɪɛɨɭɫɬɚɧɨɜɤɨɣ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, Ɇȼɬ:  

1347,597 46,563 1301,034э
ɬɭ ɬɭ ɬQ Q Q Ɇȼɬ= − = − =  

ɄɉȾ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, 

650
0,5

1301,034
э

эɬɭ э
ɬɭ

W

Q
 = = =  

ɉɨɥɧɵɣ ɪɚɫɯɨɞ ɭɫɥɨɜɧɨɝɨ ɬɨɩɥɢɜɚ, ɤɝ/ɫ 

1347,597
48,929

29300 0,94
ɬɭ

ɪ
ɧ ɩɝ

Q ɤɝ
B

Q c
= = =

 
 

ɝɞɟ 
ɤȾɠ

29300
ɤɝ

ɪ
ɧQ =  – ɧɢɡɲɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɭɫɥɨɜɧɨɝɨ ɬɨɩɥɢɜɚ 

Ɋɚɫɯɨɞ ɬɟɩɥɚ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɬɭɪɛɨɭɫɬɚɧɨɜɤɢ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, Ɇȼɬ: 
. . 0,01 1347,597 0,01 13,476ɫ ɧ
ɬɭ ɬɭQ Q Ɇȼɬ=  =  =  

Ʉɨɷɮɮɢɰɢɟɧɬ ɰɟɧɧɨɫɬɢ ɩɨɬɨɤɨɜ ɨɬɛɢɪɚɟɦɨɝɨ ɩɚɪɚ ɜ ɜɟɪɯɧɢɣ ɫɟɬɟɜɨɣ 

ɩɨɞɨɝɪɟɜɚɬɟɥɶ, 
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2 0 1
.

0 1 2 0 1 2

1

3133,954 2530,45 496,842

3341,405 621,433 496,842 2530,45

3341,405 621,433 3133,954
1 0,4

3341,405 621,433 496,842

D H ɩɩ ɩɩ D
ɉ ȼɋ

ɩɩ ɩɩ K ɩɩ ɩɩ H

i i h h h i
k

h h h h h h h i


   − +  +  −
=  +  =   +  +  − +  +  −   

− + =  + + − 
+ −

 + 
+ +

0,639
2530,45

  = − 

 

ɝɞɟ 1

ɤȾɠ
621,433

ɤɝɩɩh =  – ɩɨɜɵɲɟɧɢɟ ɷɧɬɚɥɶɩɢɢ ɩɚɪɚ ɜ ɩɪɨɦɟɠɭɬɨɱɧɨɦ 

ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɟ №1; 

2

ɤȾɠ
496,842

ɤɝɩɩh =  – ɩɨɜɵɲɟɧɢɟ ɷɧɬɚɥɶɩɢɢ ɩɚɪɚ ɜ ɩɪɨɦɟɠɭɬɨɱɧɨɦ 

ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɟ №2; 

ɤȾɠ
2660,244

ɤɝHi = –  ɷɧɬɚɥɶɩɢɢ ɩɚɪɚ ɩɟɪɟɞ ɤɨɧɞɟɧɫɚɬɨɪɨɦ 

ɬɭɪɛɨɭɫɬɚɧɨɜɤɢ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɰɟɧɧɨɫɬɢ ɩɨɬɨɤɨɜ ɨɬɛɢɪɚɟɦɨɝɨ ɩɚɪɚ ɜ ɧɢɠɧɢɣ ɫɟɬɟɜɨɣ 

ɩɨɞɨɝɪɟɜɚɬɟɥɶ, 

0 1 2
.

0 1 2 0 1 2

1

3163,283 2660,244

3341,405 621,433 496,842 2530,45

3341,405 621,433 496,842 3163,283
1 0,4

3341,405 621,433 496,84

f H ɩɩ ɩɩ f
ɉ ɇɋ

ɩɩ ɩɩ K ɩɩ ɩɩ H

i i h h h i
k

h h h h h h h i


− +  +  −   
=  +  =   +  +  − +  +  −   

− =  + + − 
+ + −

 + 
+ +

0,36
2 2660,244

  = − 

  

ɍɜɟɥɢɱɟɧɢɟ ɪɚɫɯɨɞɚ ɬɟɩɥɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɡɚ ɫɱɟɬ 

ɨɬɛɨɪɨɜ, Ɇȼɬ: 

. .(1 ) (1 )

17,096 (1 0,639) 29,424 (1 0,36) 25,004
ɨɬɛ ɜɫ ɉ ȼɋ ɧɫ ɉ ɇɋQ Q Q

Ɇȼɬ
  =  − +  − =

=  − +  − =
         

Ʉɨɷɮɮɢɰɢɟɧɬ ɨɬɧɟɫɟɧɢɹ ɡɚɬɪɚɬ ɬɨɩɥɢɜɚ ɷɧɟɪɝɟɬɢɱɟɫɤɢɦɢ ɤɨɬɥɚɦ ɧɚ 

ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ: 
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. .

. .

1301,034 13,476 25,004
0,966

1301,034 13,476 25,004 17,096 29,424

э ɫ ɧ
ɬɭ ɬɭ ɨɬɛ

э э ɫ ɧ
ɬɭ ɬɭ ɨɬɛ ɜɫ ɧɫ

Q Q Q
K

Q Q Q Q Q

+ + 
= =

+ +  + +

+ +
= =

+ + + +

 

Ɋɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɚ ɜɵɪɚɛɨɬɤɭ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ, ɤɝ/ɫ: 

. . .

. . .

0,045 650 0,045 650 620,75Ɇȼɬ
0,045 29,25 Ɇȼɬ

620,75 ɤɝ
48,929 0,966 47,287

650 29,25 ɫ

ɨɬɩ э э

э ɫ ɧ э

ɨɬɩ
э э

э э ɫ ɧ

W W W

W W

W
B B K

W W

= −  = −  =

=  =

=   =   =
− −

 

Ɋɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɚ ɜɵɪɚɛɨɬɤɭ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ, ɤɝ/ɫ: 

ɤɝ
48,929 47,287 1,642

ɫɬ эB B B= − = − =   

Ɋɚɫɯɨɞ ɬɟɩɥɚ ɧɚ Ʉɗɋ, Ɇȼɬ: 

1347,597
1433,614 Ɇȼɬ

0,94
ɬɭ

ɄЭɋ
ɩɝ

Q
Q


= = =  

ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɬɟɩɥɨɬɵ ɛɪɭɬɬɨ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ: 

.

1433,614
2,206

650
ɄЭɋ

ɛɪ ɄЭɋ
Э

Q
q

W
= = =  

ɄɉȾ ɛɪɭɬɬɨ Ʉɗɋ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ: 

.
.

1 1
0,453

2,206ɛɪ ɄЭɋ
ɛɪ ɄЭɋq

 = = =  

ɄɉȾ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ: 

 . .
. .

(1 ) 650 (1 0,05)
0,95

650
Э ɫ ɧ

ɫ ɧ
Э

W e

W
  −  −

= = =  

ɄɉȾ ɧɟɬɬɨ Ʉɗɋ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ: 

. . . . 0,453 0,95 0,431ɧɬ ɄЭɋ ɛɪ ɄЭɋ ɫ ɧ  =  =  =  

ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɬɟɩɥɨɬɵ ɧɟɬɬɨ ɧɚ Ʉɗɋ, ɤȾɠ/ɤȼɬ⋅ɱ: 
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.
.

3600 3600
8357,912

0,431ɧɬ ɄЭɋ
ɧɬ ɄЭɋ

ɤȾɠ
q

ɤȼɬ ɱ
= = =


 

ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɭɫɥɨɜɧɨɝɨ ɬɨɩɥɢɜɚ ɧɚ ɨɬɩɭɳɟɧɧɭɸ ɷɥɟɤɬɪɢɱɟɫɤɭɸ 

ɷɧɟɪɝɢɸ, ɤɝ ɭ.ɬ./ ɤȼɬ⋅ɱ: 

47,287
0,274

620,75
э

э
ɨɬɩ

B ɤɝ
b

W ɤȼɬ ɱ
= = =


 

ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɭɫɥɨɜɧɨɝɨ ɬɨɩɥɢɜɚ ɧɚ ɬɟɩɥɨ ɩɟɪɟɞɚɧɧɨɟ ɩɨɬɪɟɛɢɬɟɥɸ, ɤɝ 

ɭ.ɬ./ ȽȾɠ: 

1,642
35,301

17,096 29,424
ɬ

ɬ
ɜɫ ɧɫ

B ɤɝ
b

Q Q ȽȾɠ
= = =

+ +
 

Ʉɨɷɮɮɢɰɢɟɧɬ ɩɪɢ ɪɚɡɞɟɥɶɧɨɦ ɩɪɨɢɡɜɨɞɫɬɜɟ: 
. .

. .

1301,034 13,476 25,004 17,096 29,424
1,018

1301,034 13,476 17,096 29,424

э ɫ ɧ
ɬɭ ɬɭ ɨɬɛ ɜɫ ɧɫ

ɈɌɊɄ э ɫ ɧ
ɬɭ ɬɭ ɜɫ ɧɫ

Q Q Q Q Q
Ʉ

Q Q Q Q

+ +  + +
= =

+ + +

+ + + +
= =

+ + +

 

ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɭɫɥɨɜɧɨɝɨ ɬɨɩɥɢɜɚ ɧɚ ɟɞɢɧɢɰɭ ɬɟɩɥɚ, ɩɟɪɟɞɚɧɧɨɝɨ 

ɜɧɟɲɧɟɦɭ ɩɨɬɪɟɛɢɬɟɥɸ ɩɪɢ ɪɚɡɞɟɥɶɧɨɦ ɩɪɨɢɡɜɨɞɫɬɜɟ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɬɟɩɥɚ, 

ɤɝ ɭ.ɬ. /ȽȾɠ: 

_ɌЭ Ɋ Ɍ ɈɌɊɄb b Ʉ=    

_

ɤɝ
35,301 1,018 35,95

ȽȾɠɌЭ Ɋb =  =   

ɋɧɢɠɟɧɢɟ ɨɛɳɟɝɨ ɪɚɫɯɨɞɚ ɭɫɥɨɜɧɨɝɨ ɬɨɩɥɢɜɚ ɡɚ ɫɱɟɬ ɬɟɩɥɨɮɢɤɚɰɢɢ, ɤɝ 

ɭ.ɬ./ ȽȾɠ: 

_

ɤɝ
35,95 35,301 0,649

ȽȾɠɌЭ ɌЭ Ɋ ɌЭb b b = − = − =   

 



 

48 
 

2.11 ȼɵɛɨɪ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɩɪɟɞɟɥɚɯ ɉɌɋ 

2.11.1 Ɋɟɝɟɧɟɪɚɬɢɜɧɵɟ ɩɨɞɨɝɪɟɜɚɬɟɥɢ 

ȼɵɛɨɪ ɬɢɩɚ ɢ ɪɚɡɦɟɪɚ ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ ɩɪɨɢɡɜɨɞɢɬɫɹ ɡɚɜɨɞɨɦ 

ɢɡɝɨɬɨɜɢɬɟɥɟɦ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɬɟɩɥɨɜɨɦɭ ɪɚɫɱɟɬɭ ɬɭɪɛɢɧɧɨɝɨ ɚɝɪɟɝɚɬɚ ɢ 

ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ. Ɉɫɧɨɜɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ, 

ɨɩɪɟɞɟɥɹɸɳɢɦɢ ɩɪɢɝɨɞɧɨɫɬɶ ɢɯ ɞɥɹ ɞɚɧɧɨɣ ɬɭɪɛɢɧɵ, ɫɥɭɠɚɬ: ɩɪɨɩɭɫɤɧɚɹ 

ɫɩɨɫɨɛɧɨɫɬɶ (ɤɝ/ɫ); ɞɚɜɥɟɧɢɟ ɝɪɟɸɳɟɝɨ ɩɚɪɚ (Ɇɉɚ), ɞɚɜɥɟɧɢɟ ɜɨɞɵ (Ɇɉɚ) ɢ 

ɩɨɜɟɪɯɧɨɫɬɶ ɧɚɝɪɟɜɚ (ɦ²).  

ɉɨɞɨɝɪɟɜɚɬɟɥɶ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɵɛɢɪɚɟɦ ɩɨ ɡɚɜɨɞɫɤɢɦ ɞɚɧɧɵɦ, ɬɚɤ 

ɱɬɨɛɵ ɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɭɞɨɜɥɟɬɜɨɪɹɥɢ ɡɧɚɱɟɧɢɹɦ, ɩɨɥɭɱɟɧɧɵɦ ɜ ɯɨɞɟ ɪɚɫɱɟɬɚ 

ɉɌɋ. 

ɉȼȾ-3: ɉȼ-1300-37-7  

ɝɞɟ  1300 – ɩɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ ɬɟɩɥɨɨɛɦɟɧɚ, ɦ2; 37 – ɦɚɤɫɢɦɚɥɶɧɨɟ 

ɞɚɜɥɟɧɢɟ ɜ ɬɪɭɛɧɨɣ ɫɢɫɬɟɦɟ, Ɇɉɚ; 7 – ɦɚɤɫɢɦɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɜ ɤɨɪɩɭɫɟ, Ɇɉɚ; 

ɧɨɦɢɧɚɥɶɧɵɣ ɪɚɫɯɨɞ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ 1350 ɬ/ɱ.  

ɉȼȾ-2: ɉȼ-1600-37,2-6,47  

ɉȼȾ-1: ɉȼ-1100-37-4,5. 

ɉɨɞɨɝɪɟɜɚɬɟɥɢ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ ɩɨ [19]: 

ɉɇȾ-4: ɉɇ-1100-25-6-I 

ɝɞɟ  1110 – ɩɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ ɬɟɩɥɨɨɛɦɟɧɚ, ɦ2; 25 – ɦɚɤɫɢɦɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ 

ɜ ɬɪɭɛɧɨɣ ɫɢɫɬɟɦɟ, ɤɝɫ/ɫɦ2; 6 – ɦɚɤɫɢɦɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɜ ɤɨɪɩɭɫɟ, ɤɝɫ/ɫɦ2; 

ɧɨɦɢɧɚɥɶɧɵɣ ɪɚɫɯɨɞ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ 1310 ɬ/ɱ. 

ɉɇȾ-3: ɉɇ-850-25-6-I 

ɉɇȾ-2: ɉɇɋȼ-2000-1 

ɉɇȾ-1: ɉɇ-850-25-6-I 

Ʉɨɧɞɟɧɫɚɬɨɪ: 660 Ʉɉ-35500-2 

ɝɞɟ  35500 – ɩɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ ɬɟɩɥɨɨɛɦɟɧɚ, ɦ2; 2 – ɞɜɭɯɩɨɬɨɱɧɵɣ 

ɤɨɧɞɟɧɫɚɬɨɪ. 
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2.11.2 Ⱦɟɚɷɪɚɬɨɪ 

ɉɨ ɡɚɜɨɞɫɤɢɦ ɞɚɧɧɵɦ ɜɵɛɢɪɚɟɦ ɞɟɚɷɪɚɬɨɪ ɜɚɤɭɭɦɧɨɝɨ ɬɢɩɚ Ⱦɋɉ-2000 ɫ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ: ɞɚɜɥɟɧɢɟ 0,7 Ɇɉɚ; ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ – 2000 ɬ/ɱ. 

Ⱥɤɤɭɦɭɥɹɬɨɪɧɵɣ ɛɚɤ: 2 ɛɚɤɚ ɟɦɤɨɫɬɶɸ 150 ɦ3, ɞɚɜɥɟɧɢɟ 7 Ɇɉɚ. 

2.11.3 ɋɟɬɟɜɵɟ ɩɨɞɨɝɪɟɜɚɬɟɥɢ 

ɉɨɞɨɝɪɟɜɚɬɟɥɢ ɫɟɬɟɜɨɣ ɜɨɞɵ ɜɵɛɢɪɚɟɦ ɩɨ ɪɚɫɱɟɬɧɨɦɭ ɩɪɨɩɭɫɤɭ ɜɨɞɵ, 

ɞɚɜɥɟɧɢɸ ɩɚɪɚ ɜ ɤɨɪɩɭɫɟ ɢ ɬɟɦɩɟɪɚɬɭɪɚ ɩɚɪɚ ɧɚ ɜɯɨɞɟ ɢ ɜɨɞɵ ɧɚ ɜɵɯɨɞɟ. 

Ɋɚɫɱɟɬɧɵɣ ɩɪɨɩɭɫɤ ɫɟɬɟɜɨɣ ɜɨɞɵ Gɫɜ=138,915 ɤɝ/ɫ.  

ɉɋȼ-1: ɉɋȼ-315-3-23 ɫ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ: ɪɚɫɱɟɬɧɵɣ ɩɪɨɩɭɫɤ ɜɨɞɵ 725 

ɬ/ɱ; ɪɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ ɩɚɪɚ 0,39 Ɇɉɚ; ɪɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ ɜɨɞɵ ɜ ɬɪɭɛɧɨɣ ɫɢɫɬɟɦɟ 

2,35 Ɇɉɚ; ɜɟɫ ɛɟɡ ɜɨɞɵ 11,646 ɬ. 

ɉɋȼ-2: ɉɋȼ-200-14-23 ɫ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ: ɪɚɫɱɟɬɧɵɣ ɩɪɨɩɭɫɤ ɜɨɞɵ 800 

ɬ/ɱ; ɪɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ ɩɚɪɚ 0,7 Ɇɉɚ; ɪɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ ɜɨɞɵ ɜ ɬɪɭɛɧɨɣ ɫɢɫɬɟɦɟ 

2,3 Ɇɉɚ; ɜɟɫ ɛɟɡ ɜɨɞɵ 8,671 ɬ. 

2.11.4 ȼɵɛɨɪ ɩɢɬɚɬɟɥɶɧɵɯ ɧɚɫɨɫɨɜ 

Ⱦɥɹ ɛɥɨɱɧɵɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɢɬɚɬɟɥɶɧɵɯ ɧɚɫɨɫɨɜ 

ɜɵɛɢɪɚɸɬ ɩɨ ɪɚɫɯɨɞɭ ɩɚɪɚ ɧɚ ɛɥɨɤ ɫ ɡɚɩɚɫɨɦ 5%, ɦ3/ɱ: 

.

1,05 515,232 1,05 3,6
1321,406

2 736,933
ɩɜ

ɩɢɬ ɜɨɞы

G
G


  

= = =


 

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

.ɩɢɬ ɜɨɞы – ɩɥɨɬɧɨɫɬɶ ɜɨɞɵ ɧɚ ɜɯɨɞɟ ɜ ɩɢɬɚɬɟɥɶɧɵɣ ɧɚɫɨɫ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ, 

ɦ3/ɤɝ. 

ɇɚɩɨɪ ɩɢɬɚɬɟɥɶɧɨɝɨ ɧɚɫɨɫɚ ɩɪɢɧɢɦɚɟɬɫɹ ɧɚ 30-50% ɛɨɥɶɲɟ, ɱɟɦ 

ɧɨɦɢɧɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɩɚɪɚ ɩɟɪɟɞ ɬɭɪɛɢɧɨɣ, ɦ ɜɨɞ.ɫɬ.: 

0 1,4 100 31 1,4 100 4340ɇ P=   =   =  
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ȼɵɛɢɪɚɟɦ 2 ɩɢɬɚɬɟɥɶɧɵɯ ɧɚɫɨɫɚ ɋȼɉɌ-350-1350 ɫ ɬɭɪɛɨɩɪɢɜɨɞɨɦ ɫ 50% 

ɩɨɞɚɱɟɣ ɨɬ ɨɛɳɟɝɨ ɪɚɫɯɨɞɚ ɫ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ:  

− ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ – 1350 ɦ3/ɱ 

− ɇɚɩɨɪ – 3500 ɦ ɜɨɞ.ɫɬ 

− ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ – 5270 ɨɛ. /ɦɢɧ 

− Ɍɢɩ ɩɪɢɜɨɞɚ – ɈɊ18ɉ ɄɌɁ 

− ɄɉȾ – 83% 

Ɍɚɤ ɤɚɤ ɜ ɪɚɫɱɟɬɧɨɣ ɩɪɢɧɰɢɩɢɚɥɶɧɨɣ ɬɟɩɥɨɜɨɣ ɫɯɟɦɟ ɷɧɟɪɝɨɛɥɨɤɚ 

ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɞɜɭɯɩɨɞɴɟɦɧɚɹ ɫɯɟɦɚ ɩɢɬɚɬɟɥɶɧɵɯ ɧɚɫɨɫɨɜ, ɬɨ ɧɟɨɛɯɨɞɢɦɨ 

ɜɵɛɪɚɬɶ ɩɢɬɚɬɟɥɶɧɵɟ ɧɚɫɨɫɵ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ. 

.

1,05 515,232 1,053,6
833,367

3 778,999
ɩɜ

ɩɢɬ ɜɨɞы

G
G


 

= = =


 

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

.ɩɢɬ ɜɨɞы – ɩɥɨɬɧɨɫɬɶ ɜɨɞɵ ɧɚ ɜɯɨɞɟ ɜ ɩɢɬɚɬɟɥɶɧɵɣ ɧɚɫɨɫ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ, 

ɦ3/ɤɝ. 

ɇɚɩɨɪ ɩɢɬɚɬɟɥɶɧɨɝɨ ɧɚɫɨɫɚ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ ɧɚɩɨɪɭ ɧɚ ɜɯɨɞɟ ɜ ɧɚɫɨɫ 

ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ, ɦ ɜɨɞ.ɫɬ.: 

. 2 100 15 100 1500ɜɫ ɉɇɇ P −=  =  =  

ȼɵɛɢɪɚɟɦ 3 ɩɢɬɚɬɟɥɶɧɵɯ ɧɚɫɨɫɚ ɉɗ-900 ɫ ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɦ ɫ 1/3 ɩɨɞɚɱɟɣ 

ɨɬ ɨɛɳɟɝɨ ɪɚɫɯɨɞɚ ɫ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ:  

− ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ – 1000 ɦ3/ɱ 

− ɇɚɩɨɪ – 2200 ɦ ɜɨɞ.ɫɬ. 

− ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ – 3000 ɨɛ. /ɦɢɧ 

− ɄɉȾ – 83% 

2.11 5 ȼɵɛɨɪ ɤɨɧɞɟɧɫɚɬɧɵɯ ɧɚɫɨɫɨɜ 

Ʉɨɧɞɟɧɫɚɬɧɵɟ ɧɚɫɨɫɵ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɜ ɤɨɥɢɱɟɫɬɜɟ 2-3 ɧɚ ɬɭɪɛɢɧɭ, ɩɪɢ 

ɞɜɭɯ – ɤɚɠɞɵɣ ɧɚ 100 %-ɭɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɚ ɩɪɢ ɬɪɟɯ – ɧɚ 50 %-ɭɸ. ɉɪɢ 
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ɜɵɛɨɪɟ ɧɚɫɨɫɚ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɪɚɫɱɟɬɧɭɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɪɢɧɢɦɚɸɬ 

ɪɚɫɯɨɞ ɤɨɧɞɟɧɫɚɬɚ ɜ ɥɟɬɧɢɣ ɩɟɪɢɨɞ, ɦ3/ɱ: 

. . 2 365,822
1364,616

965,077
ɨɤ ɩɨɫɥɟ ɉɇȾ

ɨɤ

G
G


−= = =  

ɝɞɟ  . . 2ɨɤ ɩɨɫɥɟ ɉɇȾG −  – ɪɚɫɯɨɞ ɨɫɧɨɜɧɨɝɨ ɤɨɧɞɟɧɫɚɬɚ ɩɨɫɥɟ ɝɪɭɩɩɵ ɉɇȾ, ɤɝ/ɫ. 

ɨɤ – ɩɥɨɬɧɨɫɬɶ ɜɨɞɵ ɧɚ ɜɯɨɞɟ ɜ ɤɨɧɞɟɧɫɚɬɧɵɣ ɧɚɫɨɫ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ, ɦ3/ɤɝ. 

ȼɵɛɢɪɚɟɦ 2 ɤɨɧɞɟɧɫɚɬɧɵɯ ɧɚɫɨɫɚ Ʉɫȼ 1500-140 ɢ 1 ɧɚɫɨɫ ɜ ɪɟɡɟɪɜɟ ɫ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ: 

− ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ – 1500 ɦ3/ɱ 

− ɇɚɩɨɪ – 140 ɦ ɜɨɞ.ɫɬ. 

− ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ 1500 ɨɛ. /ɦɢɧ 

–    ɄɉȾ – 85 % 

Ʉɨɧɞɟɧɫɚɬɧɵɟ ɧɚɫɨɫɵ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɜɵɛɢɪɚɟɦ ɜ ɤɨɥɢɱɟɫɬɜɟ 2 ɧɚ ɬɭɪɛɢɧɭ 

ɩɪɢ 100 %-ɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ. Ɂɚ ɪɚɫɱɟɬɧɭɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 

ɩɪɢɧɢɦɚɸɬ ɪɚɫɯɨɞ ɤɨɧɞɟɧɫɚɬɚ ɜ ɥɟɬɧɢɣ ɩɟɪɢɨɞ, ɦ3/ɱ: 

. . 2 302,808
1093,395

996,994
ɨɤ ɩɨɫɥɟ ɉɇȾ

ɨɤ

G
G


−= = =  

ɝɞɟ  . . 1ɨɤ ɩɨɫɥɟ ɉɇȾG −  – ɪɚɫɯɨɞ ɨɫɧɨɜɧɨɝɨ ɤɨɧɞɟɧɫɚɬɚ ɩɟɪɟɞ ɝɪɭɩɩɨɣ ɉɇȾ, ɤɝ/ɫ. 

ɨɤ – ɩɥɨɬɧɨɫɬɶ ɜɨɞɵ ɧɚ ɜɯɨɞɟ ɜ ɤɨɧɞɟɧɫɚɬɧɵɣ ɧɚɫɨɫ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ, ɦ3/ɤɝ. 

ȼɵɛɢɪɚɟɦ 2 ɤɨɧɞɟɧɫɚɬɧɵɯ ɧɚɫɨɫɚ 2Ⱦ2000-21 ɢ 1 ɧɚɫɨɫ ɜ ɪɟɡɟɪɜɟ ɫ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ: 

− ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ – 1250 ɦ3/ɱ 

ɇɚɩɨɪ – 13 ɦ ɜɨɞ.ɫɬ. 

2.11.6 ȼɵɛɨɪ ɰɢɪɤɭɥɹɰɢɨɧɧɵɯ ɧɚɫɨɫɨɜ 

Ɋɚɫɯɨɞ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ ɧɚ ɬɭɪɛɢɧɭ, ɦ3/ɱ: 

. . 1
.

. .

80 302,808
1,1 1,1 95929,513

1000
ɨɤ ɩɨɫɥɟ ɉɇȾ

ɨɯ ɜɨɞы
ɰ ɜ

m G
G


− 

=  =  =  

ɝɞɟ  . . 1ɨɤ ɩɨɫɥɟ ɉɇȾG −  – ɪɚɫɯɨɞ ɨɫɧɨɜɧɨɝɨ ɤɨɧɞɟɧɫɚɬɚ ɩɨɫɥɟ ɤɨɧɞɟɧɫɚɬɨɪɚ, ɤɝ/ɫ. 
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.ɰ ɜ – ɩɥɨɬɧɨɫɬɶ ɜɨɞɵ ɧɚ ɜɯɨɞɟ ɜ ɰɢɪɤɭɥɹɰɢɨɧɧɵɣ ɧɚɫɨɫ ɫɬɭɩɟɧɢ, ɦ3/ɤɝ. 

ȼɵɛɢɪɚɟɦ 2 ɰɢɪɤɭɥɹɰɢɨɧɧɵɯ ɧɚɫɨɫ ɬɢɩɚ Ɉɉ2-145ɗ ɫ ɩɨɞɚɱɟɣ ɤɚɠɞɨɝɨ ɧɚ 

50% ɨɬ ɩɨɥɧɨɝɨ ɪɚɫɯɨɞɚ Ɉȼ ɢ ɨɞɢɧ ɧɚɫɨɫ ɜ ɪɟɡɟɪɜɟ ɫ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ: 

− ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ – 54900 ɦ3/ɱ 

− ɇɚɩɨɪ – 9 ɦ ɜɨɞ.ɫɬ. 

− ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ 250 ɨɛ. /ɦɢɧ 

−  ɉɨɬɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫɬɶ – 2620 ɤȼɬ 

− ɄɉȾ – 80% 

2.11.7 ȼɵɛɨɪ ɫɟɬɟɜɵɯ ɧɚɫɨɫɨɜ 

ȼɵɛɨɪ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɢ ɧɚɩɨɪɭ. ɋɟɬɟɜɵɟ ɧɚɫɨɫɵ 

ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɜ ɤɨɥɢɱɟɫɬɜɟ ɞɜɭɯ ɲɬɭɤ ɧɚ ɬɭɪɛɢɧɭ ɫ ɩɨɞɚɱɟɣ 50% ɨɬ ɨɛɳɟɝɨ 

ɪɚɫɯɨɞɚ ɢ ɨɞɢɧ ɧɚɫɨɫ ɜ ɪɟɡɟɪɜɟ ɧɚ ɫɤɥɚɞɟ. 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɫɟɬɟɜɵɯ ɧɚɫɨɫɨɜ, ɦ3/ɱ: 

. .

138,915
511,346

977,999
ɫɜ

ɫ ɜ

G
G


= = =  

ɝɞɟ ɫɜG  – ɪɚɫɯɨɞ ɫɟɬɟɜɨɣ ɜɨɞɵ, ɤɝ/ɫ. 

.ɫ ɜ – ɩɥɨɬɧɨɫɬɶ ɜɨɞɵ ɧɚ ɜɯɨɞɟ ɜ ɫɟɬɟɜɨɣ ɧɚɫɨɫ ɫɬɭɩɟɧɢ, ɦ3/ɤɝ. 

ȼɵɛɢɪɚɟɦ 2 ɫɟɬɟɜɵɯ ɧɚɫɨɫɚ ɋɗ 320-100 ɫ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ: 

− ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ – 320 ɦ3/ɱ 

− ɇɚɩɨɪ – 0,98 Ɇɉɚ. 

− ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ 3000 ɨɛ. /ɦɢɧ 

− ɉɨɬɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫɬɶ – 110 ɤȼɬ 

− ɄɉȾ – 80 % 

2.12 Ɋɚɫɱɟɬ ɢ ɜɵɛɨɪ ɬɹɝɨɞɭɬɶɟɜɵɯ ɦɟɯɚɧɢɡɦɨɜ 

ɉɨɥɧɵɣ ɨɛɴɟɦɧɵɣ ɪɚɫɯɨɞ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ, ɦ3/ɫ 
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31347,597
39,635

36170 0,94
ɬɭ

ɝ ɪ
ɧ ɩɝ

Q ɦ
B

Q c
= = =

 
 

ɝɞɟ 
ɤȾɠ

36170
ɤɝ

ɪ
ɧQ =  – ɧɢɡɲɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɧɚɬɭɪɚɥɶɧɨɝɨ ɬɨɩɥɢɜɚ. 

ɉɨɥɧɵɣ ɦɚɫɫɨɜɵɣ ɪɚɫɯɨɞ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ, ɤɝ/ɫ 

39,635 0,752 29,806ɝ ɝɚɡɚ
ɤɝ

B ȼ
c

=  =  =  

ɝɞɟ 
3

0,752ɝɚɡɚ
ɤɝ
ɦ

 =  – ɩɥɨɬɧɨɫɬɶ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ ɜ ɦɚɝɢɫɬɪɚɥɶɧɨɦ 

ɝɚɡɨɩɪɨɜɨɞɟ «Ȼɭɯɚɪɚ-ɍɪɚɥ». 

ȼɵɛɨɪ ɬɢɩɨɪɚɡɦɟɪɚ ɞɭɬɶɟɜɨɝɨ ɜɟɧɬɢɥɹɬɨɪɚ ɫɜɨɞɢɬɫɹ ɤ ɩɨɞɛɨɪɭ ɚɝɪɟɝɚɬɚ, 

ɨɛɟɫɩɟɱɢɜɚɸɳɟɝɨ ɧɟɨɛɯɨɞɢɦɵɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɢ ɞɚɜɥɟɧɢɟ, ɨɩɪɟɞɟɥɟɧɧɵɟ 

ɩɪɢ ɪɚɫɱɟɬɟ ɜɨɡɞɭɲɧɨɝɨ ɬɪɚɤɬɚ, ɢ ɩɨɬɪɟɛɥɹɸɳɟɝɨ ɧɚɢɦɟɧɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ 

ɷɧɟɪɝɢɢ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɣ ɪɚɛɨɬɵ ɤɨɬɟɥɶɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ ɤɨɥɟɛɚɧɢɹɯ 

ɛɚɪɨɦɟɬɪɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ, ɢɡɦɟɧɟɧɢɹɯ ɤɚɱɟɫɬɜɚ ɬɨɩɥɢɜɚ, ɢɡɦɟɧɟɧɢɣ ɜ 

ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɬɪɚɤɬɨɜ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɹɝɨɞɭɬɶɟɜɵɯ 

ɦɚɲɢɧ ɜɵɛɢɪɚɸɬɫɹ ɫ ɡɚɩɚɫɨɦ, ɜ ɱɚɫɬɧɨɫɬɢ: ɩɨ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ 𝛽ଵ = ͳ,ͳ, ɩɨ 

ɞɚɜɥɟɧɢɸ 𝛽ଶ = ͳ,ͳͷ. 

ɇɟɨɛɯɨɞɢɦɨɟ ɩɨ ɪɚɫɱɟɬɭ ɩɨɥɧɨɟ ɞɚɜɥɟɧɢɟ, ɦɦ ɜɨɞ. ɫɬ., ɤɨɬɨɪɨɟ ɞɨɥɠɟɧ 

ɪɚɡɜɢɜɚɬɶ ɞɭɬɶɟɜɨɣ ɜɟɧɬɢɥɹɬɨɪ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 𝐻˅ = 𝛽ଶ ∙ ∆𝐻˒,   

ɝɞɟ 𝛽ଶ – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɩɨ ɞɚɜɥɟɧɢɸ; 

 ∆𝐻˒ = 5 ɤɉɚ. 𝐻˅ = ͳ,ͳͷ ∙ ͷ = ͷ,͹ͷ кПа   

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɜɟɧɬɢɥɹɬɨɪɚ, ɦ3/ɫ – ɨɛɴɟɦ, ɩɟɪɟɦɟɳɚɟɦɨɝɨ 

ɜɟɧɬɢɥɹɬɨɪɨɦ ɜɨɡɞɭɯɚ ɜ ɟɞɢɧɢɰɭ ɜɪɟɦɟɧɢ, ɢɡɦɟɪɟɧɧɵɣ ɜɨ ɜɯɨɞɧɨɦ ɫɟɱɟɧɢɢ, 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: ܳ˓ = 𝛽ଵ ∙ 𝑉 ,   
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ɝɞɟ 𝛽ଵ – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɩɨ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ; 

 𝑉  – ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ ɤɨɬɥɚ, ɦ3/ɫ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ 

ɩɨ ɮɨɪɦɭɥɟ: 

0

273
( )

273
ɯɜ

ɞɜ ɜ ɬ ɬ ɜɩ
t

V B V    +
=   −  +    

ɝɞɟ 
3

39,635
ɦ

B
ɫ

=  – ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɚ ɨɞɢɧ ɤɨɬɟɥɶɧɵɣ ɚɝɪɟɝɚɬ ɩɪɢ 

ɧɨɦɢɧɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ. 
3

0 3
9,54ɜ

ɦ
V

ɦ
=  – ɬɟɨɪɟɬɢɱɟɫɤɢɣ ɨɛɴёɦ ɜɨɡɞɭɯɚ. 

330 273
39,635 9,54 (1,03 0 0,2) 516,199

273ɞɜ
ɦ

V
ɫ

+
=   − +  =  

3

1,1 516,199 567,819ɪ
ɦ

Q
ɫ

=  =  

Ʉɚɤ ɩɪɚɜɢɥɨ, ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɫɬɢ ɪɚɛɨɬɵ ɤɨɬɟɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ ɧɚ 

ɨɞɢɧ ɤɨɬɟɥ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɞɜɚ ɞɭɬɶɟɜɵɯ ɜɟɧɬɢɥɹɬɨɪɚ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɨɞɧɨɝɨ ɜɟɧɬɢɥɹɬɨɪɚ, ɦ3/ɱ, ɩɨ ɤɨɬɨɪɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɵɛɨɪ 

ɬɢɩɨɪɚɡɦɟɪɚ ɦɚɲɢɧɵ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɜɵɪɚɠɟɧɢɸ: ܳ˅ = 𝑄ଶ˓ ,   

567,819 3,6
1022074,105

2ɜQ


= =  

ɉɨ ɧɚɣɞɟɧɧɵɦ ɡɧɚɱɟɧɢɹɦ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ (ܳ˅, ɬɵɫ. ɦ3/ɱ) ɢ ɧɚɩɨɪɭ (𝐻˅, 

ɦɦ ɜɨɞ. ɫɬ.) ɜɵɛɢɪɚɟɬɫɹ ɧɟɨɛɯɨɞɢɦɵɣ ɬɢɩɨɪɚɡɦɟɪ ɞɭɬɶɟɜɨɝɨ ɜɟɧɬɢɥɹɬɨɪɚ [16]: 

ȼȾɈȾ-41-500-1 ɫ ɱɢɫɥɨɦ ɨɛɨɪɨɬɨɜ 𝑛 =500 ɨɛ/ɦɢɧ. Ʉɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ 

ɞɟɣɫɬɜɢɹ ɞɭɬɶɟɜɨɝɨ ɜɟɧɬɢɥɹɬɨɪɚ ɫɨɫɬɚɜɥɹɟɬ 𝜂˅ = Ͳ,ͺ͵. 

ȼɵɛɨɪ ɬɢɩɨɪɚɡɦɟɪɚ ɞɵɦɨɫɨɫɚ ɫɜɨɞɢɬɫɹ ɤ ɩɨɞɛɨɪɭ ɚɝɪɟɝɚɬɚ, 

ɨɛɟɫɩɟɱɢɜɚɸɳɟɝɨ ɧɟɨɛɯɨɞɢɦɵɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɢ ɪɚɡɪɟɠɟɧɢɟ, 

ɨɩɪɟɞɟɥɟɧɧɵɟ ɩɪɢ ɪɚɫɱɟɬɟ ɝɚɡɨɜɨɝɨ ɬɪɚɤɬɚ, ɢ ɩɨɬɪɟɛɥɹɸɳɟɝɨ ɧɚɢɦɟɧɶɲɟɟ 

ɤɨɥɢɱɟɫɬɜɨ ɷɧɟɪɝɢɢ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ. 
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Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɣ ɪɚɛɨɬɵ ɤɨɬɟɥɶɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ ɤɨɥɟɛɚɧɢɹɯ 

ɛɚɪɨɦɟɬɪɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ, ɢɡɦɟɧɟɧɢɹɯ ɤɚɱɟɫɬɜɚ ɬɨɩɥɢɜɚ, ɢɡɦɟɧɟɧɢɣ ɜ 

ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɬɪɚɤɬɨɜ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɹɝɨɞɭɬɶɟɜɵɯ 

ɦɚɲɢɧ ɜɵɛɢɪɚɸɬɫɹ ɫ ɡɚɩɚɫɨɦ, ɜ ɱɚɫɬɧɨɫɬɢ: ɩɨ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ 𝛽ଵ = ͳ,ͳ, ɩɨ 

ɞɚɜɥɟɧɢɸ 𝛽ଶ = ͳ,ʹ. 

Ɋɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ɞɵɦɨɫɨɫɚ, ɦɦ ɜɨɞ. ɫɬ., ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 𝐻ˇ = 𝛽ଶ ∙ 𝐻˒,   

ɝɞɟ 𝛽ଶ – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɩɨ ɞɚɜɥɟɧɢɸ; 

 𝐻˒ = ͵,ͷ кПа . 𝐻ˇ = ͳ,ʹ ∙ ͵,ͷ = Ͷ,ʹ кПа   

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɞɵɦɨɫɨɫɚ, ɦ3/ɫ – ɨɛɴɟɦ ɩɟɪɟɦɟɳɚɟɦɵɯ ɞɵɦɨɫɨɫɨɦ 

ɝɚɡɨɜ ɜ ɟɞɢɧɢɰɭ ɜɪɟɦɟɧɢ, ɢɡɦɟɪɟɧɧɵɣ ɜɨ ɜɯɨɞɧɨɦ ɫɟɱɟɧɢɢ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ: ܳ˓ = 𝛽ଵ ∙ 𝑉 ,   

ɝɞɟ 𝛽ଵ – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɩɨ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ; 

 𝑉  – ɪɚɫɯɨɞ ɝɚɡɨɜ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ ɤɨɬɥɚ, ɦ3/ɫ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ: 

0 0

273
( )

273
ɝ ɯɜ

ɞ ɜ
t

V B V V +
=  +      

0
. 01,0161 ( 1) 10,72 1,0161 (1,292 1) 9,54 13,551ɭɯ ɝ ɝ ɭɯ ɜV V V= +  −  = +  −  =  

.

.

13,551 145 0,643 30
139,789

13,551 0,643
ɭɯ ɝ ɭɯ ɩɪɢɫ ɯɜ

ɞ
ɭɯ ɝ ɩɪɢɫ

V t V t
t

V V

 +   + 
= = =

+ +
 

139,789 273
39,635 ((13,551 0,623) ) 850,639

273ɞV
+

=  +  =   ܳ˓ = ͳ,ͳ ∙ ͺͷͲ,͸͵ͻ = ͻ͵ͷ,͹Ͳ͵.  

Ʉɚɤ ɩɪɚɜɢɥɨ, ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɫɬɢ ɪɚɛɨɬɵ ɤɨɬɟɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ ɧɚ 

ɨɞɢɧ ɤɨɬɟɥ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɞɜɚ ɞɵɦɨɫɨɫɚ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 
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ɨɞɧɨɝɨ ɞɵɦɨɫɨɫɚ, ɦ3/ɱ, ɩɨ ɤɨɬɨɪɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɵɛɨɪ ɬɢɩɨɪɚɡɦɟɪɚ ɦɚɲɢɧɵ, 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɜɵɪɚɠɟɧɢɸ: ܳˇ = 𝑄ଶ˓ ,   ܳˇ = 9ଷହ,଻଴ଷ⋅ଷ,଺ଶ = ͳ͸ͺͶʹ͸ͷ,ͷͻͷ   

ɉɨ ɧɚɣɞɟɧɧɵɦ ɡɧɚɱɟɧɢɹɦ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ (ܳˇ, ɬɵɫ. ɦ3/ɱ) ɢ ɧɚɩɨɪɭ (𝐻ˇ, 

ɦɦ.ɜɨɞ.ɫɬ.) ɜɵɛɢɪɚɟɬɫɹ ɧɟɨɛɯɨɞɢɦɵɣ ɬɢɩɨɪɚɡɦɟɪ ɞɵɦɨɫɨɫɚ [16]: ȾɈȾ–43-500-1 

ɫ ɱɢɫɥɨɦ ɨɛɨɪɨɬɨɜ 𝑛 =600 ɨɛ/ɦɢɧ. Ʉɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɞɵɦɨɫɨɫɚ 𝜂ˇ = Ͳ,ͺ͵. 

3 Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 

3.1 Ɋɚɫɱɟɬ ɜɵɛɪɨɫɨɜ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ 

Ɉɫɧɨɜɧɵɦɢ ɜɪɟɞɧɵɦɢ ɜɟɳɟɫɬɜɚɦɢ, ɜɵɞɟɥɹɸɳɢɟɫɹ ɩɪɢ ɫɠɢɝɚɧɢɢ 

ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ ɹɜɥɹɸɬɫɹ ɨɤɫɢɞɵ ɫɟɪɵ, ɚɡɨɬɚ ɢ ɜɵɛɪɨɫɵ ɡɨɥɵ. 

Ɋɚɫɫɱɢɬɚɟɦ ɜɵɛɪɨɫ ɤɚɠɞɨɣ ɢɡ ɷɬɢɯ ɫɨɫɬɚɜɥɹɸɳɢɯ ɧɚ ɜɯɨɞɟ ɜ ɞɵɦɨɜɭɸ ɬɪɭɛɭ. 

Ɋɚɫɱɟɬ ɛɭɞɟɦ ɜɟɫɬɢ ɞɥɹ ɨɞɧɨɝɨ ɨɬɞɟɥɶɧɨ ɜɡɹɬɨɝɨ ɤɨɬɟɥɶɧɨɝɨ ɚɝɪɟɝɚɬɚ. 

ȼɵɛɪɨɫɵ ɨɤɫɢɞɨɜ ɫɟɪɵ: MୗOమ = ʹͲ ∙ B ∙ S˓ ∙ Ͳ,ͻͺ = ʹͲ ∙ ʹͻ,ͺͲ͸ ∙ Ͳ ∙ Ͳ,ͻͺ = Ͳ ˆˇˈ B – ɩɨɥɧɵɣ ɦɚɫɫɨɜɵɣ ɪɚɫɯɨɞ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ, ɤɝ/ɫ, 

 S˓ – ɫɨɞɟɪɠɚɧɢɟ ɫɟɪɵ ɜ ɪɚɛɨɱɟɣ ɦɚɫɫɟ ɬɨɩɥɢɜɚ, %. MேOx = Ͳ,Ͳ͵Ͷ ∙ B ∙ K ∙ 𝛽ଵ ∙ Q ∙ Ͳ,ͷ = = Ͳ,Ͳ͵Ͷ ∙ ʹͻ,ͺͲ͸ ∙ ͺ,͸ͶͶ ∙ Ͳ,ͺ ∙ ͵͸,ͳ͹Ͳ ∙ Ͳ,ͷ = ͳʹ͸,͹ͶͶ ˆˇˈ B – ɩɨɥɧɵɣ ɦɚɫɫɨɜɵɣ ɪɚɫɯɨɞ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ, ɤɝ/ɫ, 

 ܳ – ɧɢɡɲɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ, ɆȾɠ/ɤɝ. 

M = ПДК𝑆ைమПДКேை𝑥 ∙ MேOx = ͷ,ͺͺ ∙ ͳʹ͸,͹ͶͶ = ͹Ͷͷ,ʹͷ͸ 
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ɋɭɦɦɚɪɧɚɹ ɦɚɫɫɚ ɜɪɟɞɧɵɯ ɩɪɢɦɟɫɟɣ ɩɟɪɟɫɱɢɬɵɜɚɟɬɫɹ ɧɚ ɜɵɛɪɨɫɵ ɨɤɫɢɞɨɜ 

ɫɟɪɵ. Ɉɬɧɨɲɟɧɢɟ ɫɪɟɞɧɟɫɭɬɨɱɧɵɯ ɉȾɄ ɜ ɷɬɨɣ ɮɨɪɦɭɥɟ ɹɜɥɹɸɬɫɹ 

ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ, ɭɱɢɬɵɜɚɸɳɢɦɢ ɜɪɟɞɧɨɫɬɶ ɡɨɥɵ ɢ ɨɤɫɢɞɨɜ ɚɡɨɬɚ ɩɨ ɫɪɚɜɧɟɧɢɸ 

ɫ ɨɤɫɢɞɚɦɢ ɫɟɪɵ. 

 

3.2 Ɋɚɫɱɟɬ ɜɵɫɨɬɵ ɞɵɦɨɜɨɣ ɬɪɭɛɵ 

ȼɵɛɨɪ ɜɵɫɨɬɵ ɢ ɤɨɥɢɱɟɫɬɜɚ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɬɪɭɛ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɬɚɤɢɦ 

ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɡɚɝɪɹɡɧɟɧɢɟ ɩɪɢɡɟɦɧɨɝɨ ɫɥɨɹ ɜɨɡɞɭɯɚ ɜɵɛɪɨɫɚɦɢ ɢɡ ɬɪɭɛ ɧɟ 

ɩɪɟɜɵɲɚɥɨ ɩɪɟɞɟɥɶɧɨ-ɞɨɩɭɫɬɢɦɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ ɜɪɟɞɧɵɯ ɩɪɢɦɟɫɟɣ.  

Ɇɢɧɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɚɹ ɜɵɫɨɬɚ ɬɪɭɛɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ ɦ: H = √A∙୊∙୫∙MC˒ˇ ∙ √ ୬V∙∆୘య
 

ɝɞɟ A = ͳ͸Ͳ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɭɫɥɨɜɢɹ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɢ 

ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɪɚɫɫɟɹɧɢɹ (ɤɨɧɜɟɤɬɢɜɧɨɣ ɞɢɮɮɭɡɢɢ) ɩɪɢɦɟɫɢ ɜ ɜɨɡɞɭɯɟ; F = ͳ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɯɚɪɚɤɬɟɪ ɜɵɛɪɚɫɵɜɚɟɦɵɯ 

ɡɚɝɪɹɡɧɟɧɢɣ; m = Ͳ,͹Ͷʹ – ɛɟɡɪɚɡɦɟɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ 

ɫɤɨɪɨɫɬɟɣ ɜɵɯɨɞɚ ɝɚɡɨɜ ɢɡ ɭɫɬɶɹ ɬɪɭɛɵ; M = ͹Ͷͷ,ʹͷ͸ – ɫɭɦɦɚɪɧɵɣ ɜɵɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɟɝɨ ɜɟɳɟɫɬɜɚ, ɝ/ɫ; V = ͺͶͳ,ʹͲͺ – ɫɭɦɦɚɪɧɵɣ ɨɛɴɟɦ ɞɵɦɨɜɵɯ ɝɚɡɨɜ, ɜɵɛɪɚɫɵɜɚɟɦɵɯ ɢɡ ɬɪɭɛ, 

ɦ3/ɫ; C˒ˇ = Ͳ,ͳͷ – ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɜɪɟɞɧɵɯ ɩɪɢɦɟɫɟɣ, 

ɦɝ/ɦ3;  ∆T = ͳʹͷ – ɪɚɡɧɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪ, ɜɵɯɨɞɹɳɢɯ ɢɡ ɬɪɭɛɵ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɢ 

ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ, °ɋ; n = ͳ – ɛɟɡɪɚɡɦɟɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɭɫɥɨɜɢɹ ɜɵɯɨɞɚ 

ɝɚɡɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ ɢɡ ɭɫɬɶɹ ɜɵɛɪɨɫɚ; 

H = √ͳ͸Ͳ ∙ ͳ ∙ Ͳ,͹Ͷʹ ∙ ͹Ͷͷ,ʹͷ͸Ͳ,ͳͷ ∙ √ ͳ͵ ∙  ͺͶͳ,ʹͲͺ ∙ ͳʹͷయ = ͳ͸ͳ,ͳͺ
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ɉɨ ɫɩɪɚɜɨɱɧɢɤɭ ɜɵɛɢɪɚɟɦ ɬɪɭɛɭ ɜɵɫɨɬɨɣ 180 ɦ. 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɩɪɢɡɟɦɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɜɵɛɪɨɫɨɜ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɢɡ 

ɞɵɦɨɜɨɣ ɬɪɭɛɵ, ɦɝ/ɦ3: 

max 2 23 3

160 (3 745,256) 1 0,742 1
0,12

180 (3 841,208) 125

A M F m n
c

H V t

        
= = =

     
 

 𝐶𝑚𝑎𝑥 < ПДК𝑆ைమ, ɩɪɢɧɢɦɚɟɦ ɜɵɫɨɬɭ ɞɵɦɨɜɨɣ ɬɪɭɛɵ 180 ɦ, ɢɡɝɨɬɚɜɥɢɜɚɟɦ 

ɬɪɭɛɭ ɢɡ ɠɟɥɟɡɨɛɟɬɨɧɚ. 

ɗɮɮɟɤɬɢɜɧɚɹ ɜɵɫɨɬɚ ɜɵɛɪɨɫɚ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɫɤɥɚɞɵɜɚɟɬɫɹ ɢɡ 

ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɜɵɫɨɬɵ ɬɪɭɛɵ ɢ ɜɵɫɨɬɵ ɩɨɞɴɟɦɚ ɮɚɤɟɥɚ ɞɵɦɨɜɵɯ ɝɚɡɨɜ: 

ɗɮɮɟɤɬɢɜɧɚɹ ɜɵɫɨɬɚ ɜɵɛɪɨɫɚ ɞɵɦɨɜɵɯ ɝɚɡɨɜ, ɦ: Hэф = H + ∆H = H + ͳ,ͻ ∙ d଴ ∙ ω଴ν˅ ∙ φ  

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

ɜɵɫɨɬɨɣ ɬɪɭɛɵ [3]; 

ȼɵɫɨɬɵ ɩɨɞɴɟɦɚ ɮɚɤɟɥɚ ɞɵɦɨɜɵɯ ɝɚɡɨɜ, ɦ, ∆H = ͳ,ͻ ∙ ͺ,ͻ͹͸ ∙ ͶͲͷ ∙ ͳ,͹ = ͺͲ,ʹͷʹ Hэф = ͳͺͲ + ͺͲ,ʹͷʹ = ʹ͸Ͳ,ʹͷʹ 

 

4 Ɉɛɳɚɹ ɱɚɫɬɶ 

4.1 ɋɯɟɦɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ 

ȼɵɪɚɛɨɬɤɚ ɷɧɟɪɝɢɢ ɧɚ ɩɚɪɨɬɭɪɛɢɧɧɵɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ ɫɜɹɡɚɧɚ ɫ 

ɛɨɥɶɲɢɦɢ ɪɚɫɯɨɞɚɦɢ ɜɨɞɵ ɢ ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɧɚ ɤɨɧɞɟɧɫɚɰɢɸ ɩɚɪɚ ɜ 

ɤɨɧɞɟɧɫɚɬɨɪɚɯ ɬɭɪɛɢɧ. Ɋɚɫɯɨɞ ɜɨɞɵ ɡɚɜɢɫɢɬ ɨɬ ɬɢɩɚ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɪɨɞɚ 
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ɫɠɢɝɚɟɦɨɝɨ ɬɨɩɥɢɜɚ, ɬɢɩɚ ɢ ɦɨɳɧɨɫɬɢ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, 

ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ, ɩɪɢɦɟɧɹɟɦɨɣ ɞɥɹ ɨɯɥɚɠɞɟɧɢɹ, ɫɬɟɩɟɧɶ ɫɨɜɟɪɲɟɧɫɬɜɚ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɬɚɧɰɢɢ. ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ Ʉɗɋ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɧɚɱɚɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɫɨɫɬɚɜɥɹɟɬ ɥɟɬɨɦ 0,125 – 0,42 ɦ3/ɤȼɬ∙ɱ, ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ 

0,09 – 0,3. ȿɫɥɢ ɩɪɢɧɹɬɶ ɪɚɫɯɨɞɵ ɜɨɞɵ ɜ ɤɨɧɞɟɧɫɚɬɨɪ ɬɭɪɛɢɧ ɡɚ 100%, ɬɨ ɪɚɫɯɨɞɵ 

ɜɨɞɵ ɞɪɭɝɢɦɢ ɩɨɬɪɟɛɢɬɟɥɹɦɢ Ɍɗɋ ɫɨɫɬɚɜɥɹɸɬ ɫɥɟɞɭɸɳɢɟ ɡɧɚɱɟɧɢɹ, %:  

− ɝɚɡɨ – ɢ ɜɨɡɞɭɯɨɨɯɥɚɞɢɬɟɥɢ: 2,5 – 12,5%; 

− ɞɨɛɚɜɨɱɧɚɹ ɜɨɞɚ ɧɚ Ʉɗɋ: 0,04 – 0,12%; 

− ɯɨɡɹɣɫɬɜɟɧɧɵɟ ɧɭɠɞɵ: 0,03 – 0,05%; 

− ɦɚɫɥɹɧɵɟ ɨɯɥɚɞɢɬɟɥɢ: 1,2 – 3,5%; 

− ɨɯɥɚɠɞɟɧɢɟ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɦɟɯɚɧɢɡɦɨɜ: 0,7 – 1,0%; 

ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɨɞɢɧ ɷɧɟɪɝɨɛɥɨɤɚ, ɦ3/ɤȼɬ∙ɱ, 
3

. 95929,513
0,148

650000
ɨɯ ɜɨɞы

ɭɞ
Э

G ɦ
G

W ɤȼɬ ɱ
= = =


 

ɝɞɟ . 95929,513ɨɯ ɜɨɞыG =  – ɪɚɫɯɨɞ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ ɧɚ ɨɞɢɧ ɛɥɨɤ, ɦ3, 

 650000ЭW = – ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɦɨɳɧɨɫɬɶ ɨɞɧɨɝɨ ɛɥɨɤɚ, ɤȼɬ. 

ɇɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɱɚɫɬɢ ɫɬɚɧɰɢɢ, ɧɚ ɬɪɢ ɛɥɨɤɚ ɢɫɩɨɥɶɡɭɟɬɫɹ 

ɫɭɳɟɫɬɜɭɸɳɚɹ ɩɪɹɦɨɬɨɱɧɚɹ ɫɢɫɬɟɦɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ.  

ȼ ɤɚɱɟɫɬɜɟ ɢɫɬɨɱɧɢɤɚ ɰɢɪɤɭɥɹɰɢɨɧɧɨɣ ɜɨɞɵ ɩɪɢɧɢɦɚɟɦ ɩɪɹɦɨɬɨɱɧɭɸ 

ɫɯɟɦɭ ɂɪɢɤɥɢɧɫɤɨɝɨ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 
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Ɇɚɲ. ɡɚɥ

1

8

5

2
3

4

6 7 9

 
1 – ɜɨɞɨɡɚɛɨɪɧɵɣ ɤɨɜɲ; 2 - ɜɨɞɨɩɪɢɟɦɧɢɤ; 3 – ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɚɹ ɛɟɪɟɝɨɜɚɹ ɫɬɚɧɰɢɹ;  

4 – ɦɚɝɢɫɬɪɚɥɶɧɵɟ ɩɨɞɡɟɦɧɵɟ ɧɚɩɨɪɧɵɟ ɬɪɭɛɨɩɪɨɜɨɞɵ; 5 – ɤɨɧɞɟɧɫɚɬɨɪ ɬɭɪɛɢɧɵ; 6 – ɫɥɢɜɧɨɣ 
ɫɢɮɨɧɧɵɣ ɤɨɥɨɞɟɰ (ɝɢɞɪɨɡɚɬɜɨɪ); 7 – ɨɬɜɨɞɹɳɢɟ ɫɚɦɨɬɟɱɧɵɟ ɩɨɞɡɟɦɧɵɟ ɤɚɧɚɥɵ; 8 – ɨɬɤɪɵɬɵɣ 
ɨɬɜɨɞɹɳɢɣ ɤɚɧɚɥ; 9 – ɬɪɭɛɨɩɪɨɜɨɞ ɨɛɨɝɪɟɜɚ ɜɨɞɨɡɚɛɨɪɚ ɜ ɡɢɦɧɟɟ ɜɪɟɦɹ. 

Ɋɢɫɭɧɨɤ 9 – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɫɬɚɧɰɢɢ 

4.2 Ɍɨɩɥɢɜɧɨ-ɬɪɚɧɫɩɨɪɬɧɵɣ ɰɟɯ 

Ɍɟɩɥɨɜɵɟ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɫɬɚɧɰɢɢ ɫɧɚɛɠɚɸɬɫɹ ɝɚɡɨɦ ɨɬ 

ɝɚɡɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɫɬɚɧɰɢɣ (ȽɊɋ) ɢɥɢ ɨɬ ɤɨɦɩɪɟɫɫɨɪɧɵɯ ɫɬɚɧɰɢɣ ɱɟɪɟɡ 

ɝɚɡɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɟ ɩɭɧɤɬɵ (ȽɊɉ). ɇɚ Ɍɗɋ ɫɨɨɪɭɠɚɟɬɫɹ ɨɞɢɧ ȽɊɉ. 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ȽɊɉ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɧɚ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ ɜɫɟɦɢ 

ɩɚɪɨɜɵɦɢ ɤɨɬɥɚɦɢ. ȽɊɉ ɪɚɡɦɟɳɚɸɬ ɜ ɨɬɞɟɥɶɧɵɯ ɡɞɚɧɢɹɯ. ɇɚ ɂɪɢɤɥɢɧɫɤɨɣ 

ȽɊɗɋ ɤ ȽɊɉ ɝɚɡ ɩɨɞɜɨɞɢɬɫɹ ɩɨ ɦɚɝɢɫɬɪɚɥɶɧɨɦɭ ɝɚɡɨɩɪɨɜɨɞɭ. Ⱦɚɜɥɟɧɢɟ ɝɚɡɚ 

ɩɟɪɟɞ ȽɊɉ 8-10 Ɇɉɚ, ɚ ɩɨɫɥɟ ȽɊɉ ɨɧɨ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɬɟɪɹɦɢ ɞɚɜɥɟɧɢɹ ɞɨ ɤɚɦɟɪ 

ɫɝɨɪɚɧɢɹ ɢ ɧɟɨɛɯɨɞɢɦɵɦ ɞɚɜɥɟɧɢɟɦ ɩɟɪɟɞ ɝɨɪɟɥɤɚɦɢ ɢ ɫɨɫɬɚɜɥɹɟɬ 1,6-2 Ɇɉɚ. 

ȼ ȽɊɉ ɢɦɟɸɬɫɹ ɪɚɛɨɱɢɟ ɧɢɬɤɢ ɝɚɡɨɩɪɨɜɨɞɚ, ɧɢɬɤɢ ɦɚɥɨɝɨ ɪɚɫɯɨɞɚ, 

ɜɤɥɸɱɚɟɦɵɟ ɩɪɢ ɦɚɥɨɦ ɩɨɬɪɟɛɥɟɧɢɢ ɝɚɡɚ, ɢ ɪɟɡɟɪɜɧɚɹ ɧɢɬɤɚ ɫ ɪɭɱɧɵɦ 

ɭɩɪɚɜɥɟɧɢɟɦ ɚɪɦɚɬɭɪɨɣ. ɇɚ ɪɚɛɨɱɢɯ ɧɢɬɤɚɯ ɢ ɧɢɬɤɚɯ ɦɚɥɨɝɨ ɪɚɫɯɨɞɚ 

ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɚɜɬɨɦɚɬɢɱɟɫɤɢɟ ɪɟɝɭɥɹɬɨɪɵ ɞɚɜɥɟɧɢɹ ɢ ɡɚɳɢɬɧɵɟ ɪɟɝɭɥɹɬɨɪɵ 

«ɩɨɫɥɟ ɫɟɛɹ». ɉɪɢ ɡɚɩɨɥɧɟɧɢɢ ɝɚɡɨɦ ɝɚɡɨɩɪɨɜɨɞɵ ɞɨɥɠɧɵ ɩɪɨɞɭɜɚɬɶɫɹ ɢɦ ɱɟɪɟɡ 

ɫɛɪɨɫɧɵɟ ɫɜɟɱɢ ɞɨ ɜɵɬɟɫɧɟɧɢɹ ɜɫɟɝɨ ɜɨɡɞɭɯɚ, ɚ ɩɪɢ ɨɫɜɨɛɨɠɞɟɧɢɢ ɨɬ ɝɚɡɚ 

ɩɪɨɞɭɜɚɬɶɫɹ ɜɨɡɞɭɯɨɦ ɞɨ ɜɵɬɟɫɧɟɧɢɹ ɜɫɟɝɨ ɝɚɡɚ. ɗɬɢ ɬɪɟɛɨɜɚɧɢɹ ɨɛɭɫɥɨɜɥɟɧɵ 

ɬɟɦ, ɱɬɨ ɩɪɢ ɨɛɴɟɦɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ ɜ ɜɨɡɞɭɯɟ 5-15% 
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ɨɛɪɚɡɭɟɬɫɹ ɜɡɪɵɜɨɨɩɚɫɧɚɹ ɫɦɟɫɶ. ɂɡ ɫɛɪɨɫɧɵɯ ɫɜɟɱɟɣ ɝɚɡ ɜɵɩɭɫɤɚɟɬɫɹ ɜ ɦɟɫɬɚ, 

ɨɬɤɭɞɚ ɨɧ ɧɟ ɦɨɠɟɬ ɩɨɩɚɫɬɶ ɜ ɡɞɚɧɢɹ, ɢ ɝɞɟ ɢɫɤɥɸɱɟɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɟɝɨ 

ɜɨɫɩɥɚɦɟɧɟɧɢɹ ɨɬ ɤɚɤɨɝɨ-ɥɢɛɨ ɢɫɬɨɱɧɢɤɚ ɨɝɧɹ. ɇɚ ɝɚɡɨɩɪɨɜɨɞɚɯ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ 

ɬɨɥɶɤɨ ɫɬɚɥɶɧɚɹ ɚɪɦɚɬɭɪɚ. 

ȽɊɉ-1

Ʉ
ɝɨɪɟɥɤɚɦ

ɤɨɬɥɚ

71

2

3

4

5

6

8

9

 
1 - ɦɚɝɢɫɬɪɚɥɶ ɝɚɡɚ ɨɬ ȽɊɋ ; 2 - ɤɨɧɞɟɧɫɚɬɨɨɬɜɨɞ; 3 - ɪɚɫɯɨɞɨɦɟɪ; 4 - ɮɢɥɶɬɪ; 5 - ɪɟɝɭɥɹɬɨɪ 
ɞɚɜɥɟɧɢɹ; 6 - ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɨ-ɫɛɪɨɫɧɨɣ ɤɥɚɩɚɧ; 7- ɫɜɟɱɚ ɞɥɹ ɩɪɨɞɭɜɤɢ 
ɝɚɡɨɩɪɨɜɨɞɚ; 8- ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɨɡɚɩɨɪɧɵɣ (ɨɬɫɟɱɧɨɣ) ɤɥɚɩɚɧ; 9 - ɪɟɝɭɥɢɪɭɸɳɢɣ ɤɥɚɩɚɧ 

Ɋɢɫɭɧɨɤ 10 – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɝɚɡɨɜɨɝɨ ɯɨɡɹɣɫɬɜɚ ɫɬɚɧɰɢɢ 

 

4.3 Ɋɚɫɱɟɬ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɱɚɫɬɢ  

Ɇɟɠɞɭ ɩɨɬɪɟɛɢɬɟɥɟɦ ɢ ɬɟɩɥɨɜɵɦɢ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹɦɢ ɜɚɠɧɭɸ ɪɨɥɶ ɜ 

ɩɟɪɟɞɚɱɟ, ɚ ɬɚɤɠɟ ɜ ɩɪɟɨɛɪɚɡɨɜɚɧɢɢ ɢɝɪɚɟɬ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɩɨɞɫɬɚɧɰɢɹ.  

Ⱦɥɹ ɪɚɡɪɚɛɨɬɤɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɩɨɞɫɬɚɧɰɢɢ ɤɨɧɞɟɧɫɚɰɢɨɧɧɨɣ 

ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɬɚɧɰɢɢ ɫ ɧɚɝɪɭɡɤɨɣ ɩɨɬɪɟɛɢɬɟɥɹ 1950 Ɇȼɬ ɢ ɧɚɩɪɹɠɟɧɢɟɦ ɥɢɧɢɣ 

500 ɤȼ ɧɟɨɛɯɨɞɢɦɨ ɩɨɞɨɛɪɚɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɢ ɬɭɪɛɨɝɟɧɟɪɚɬɨɪ, ɚ ɬɚɤɠɟ 

ɪɚɡɪɚɛɨɬɚɬɶ ɫɯɟɦɭ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɢ ɫɯɟɦɭ ɜɵɞɚɱɢ ɦɨɳɧɨɫɬɢ.  

 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɡɚɞɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 12. 
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Ɍɚɛɥɢɰɚ 12 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ  

ɇɚɡɜɚɧɢɟ ɞɚɧɧɵɯ, ɟɞ. ɢɡɦɟɪɟɧɢɹ Ɂɧɚɱɟɧɢɟ 

ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɧɚɝɪɭɡɤɚ ɩɨɬɪɟɛɢɬɟɥɹ Ɋɩɨɬɪɟɛ, Ɇȼɬ 1950 

ɇɚɩɪɹɠɟɧɢɟ U, ɤȼ 500 

ɋɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɷɧɟɪɝɨɩɪɟɞɩɪɢɹɬɢɹ, % 7 

 

4.3.1 Ɋɚɫɱɟɬ ɦɨɳɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 

Ɇɨɳɧɨɫɬɶ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 𝑆˕˓ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 𝑆˕˓ ≥ 𝑆ˆˈː − 𝑆˔.ː. = 𝑆ˆˈː ⋅ Ͳ,ͻ͵   

ɝɞɟ    𝑆ˆˈː – ɦɨɳɧɨɫɬɶ, ɜɵɪɚɛɚɬɵɜɚɟɦɚɹ ɧɚ ɝɟɧɟɪɚɬɨɪɟ, Ɇȼ⋅Ⱥ; 𝑆˔.ː. – ɦɨɳɧɨɫɬɶ, ɩɨɬɪɟɛɥɹɟɦɚɹ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɫɬɚɧɰɢɢ, Ɇȼ⋅Ⱥ; 

0,93 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɡɚɬɪɚɬɵ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 

ɫɬɚɧɰɢɢ. 

Ⱦɥɹ ɝɟɧɟɪɚɬɨɪɚ Ɍȼȼ-660-2 ɧɟɨɛɯɨɞɢɦɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

ɫɨɫɬɚɜɢɬ 𝑆˕˓ ≥ ͹͹͸,ͷ ⋅ Ͳ,ͻ͵ = ͹ʹʹ,ͳͶͷ Ɇȼ⋅Ⱥ 

Ɍɚɤ ɤɚɤ ɦɨɳɧɨɫɬɶ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɵɫɨɤɚɹ, ɚ ɬɚɤɠɟ 

ɩɚɪɚɦɟɬɪɵ ɫɜɟɠɟɝɨ ɩɚɪɚ ɜɵɫɨɤɢɟ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɤɨɦɩɨɧɨɜɤɚ ɫɬɚɧɰɢɢ 

ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɛɥɨɱɧɨɣ ɫɯɟɦɟ. ɂ ɜ ɪɟɡɭɥɶɬɚɬɟ ɜɵɩɨɥɧɟɧɧɵɯ ɪɚɫɱёɬɨɜ 

ɩɨɥɭɱɢɥɨɫɶ ɬɪɢ ɛɥɨɤɚ ɫ ɨɞɧɨɬɢɩɧɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ. 

4.3.2 ȼɵɛɨɪ ɬɭɪɛɨɝɟɧɟɪɚɬɨɪɨɜ 

ɋ ɭɱɟɬɨɦ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɛɵɥɚ ɨɩɪɟɞɟɥɟɧɚ ɦɨɳɧɨɫɬɶ, ɜɵɪɚɛɚɬɵɜɚɟɦɚɹ 

ɧɚ ɬɭɪɛɨɝɟɧɟɪɚɬɨɪɚɯ, ɨɧɚ ɫɨɫɬɚɜɥɹɟɬ ͸ʹͲ,͹ͷ Ɇȼɬ. ɍɱɢɬɵɜɚɹ ɷɬɨ ɡɧɚɱɟɧɢɟ, ɛɵɥ 

ɩɨɞɨɛɪɚɧ ɤɨɦɩɥɟɤɬ ɬɭɪɛɨɝɟɧɟɪɚɬɨɪɨɜ, ɨɩɢɫɚɧɢɟ ɤɨɬɨɪɵɯ ɩɪɟɞɫɬɚɜɥɟɧɨ  

ɜ ɬɚɛɥɢɰɟ 13. 
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Ɍɚɛɥɢɰɚ 13 – Ɉɩɢɫɚɧɢɟ ɬɭɪɛɨɝɟɧɟɪɚɬɨɪɨɜ 

Ɇɨɞɟɥɶ ɝɟɧɟɪɚɬɨɪɚ: Ɍȼȼ-660-2Ɍ (U= 24 ɤȼ) 
Ɍ Ɍɭɪɛɨɝɟɧɟɪɚɬɨɪ. 
ȼ Ɉɯɥɚɠɞɟɧɢɟ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ ɢ ɫɟɪɞɟɱɧɢɤɚ ɫɬɚɬɨɪɚ ɩɪɨɢɫɯɨɞɢɬ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜɨɞɨɪɨɞɨɦ. 
ȼ Ɉɯɥɚɠɞɟɧɢɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɪɨɢɫɯɨɞɢɬ ɜɨɞɨɣ. 

660 ɇɨɦɢɧɚɥɶɧɚɹ ɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ, ɜ Ɇȼɬ. 
2 Ⱦɜɚ ɩɨɥɸɫɚ ɬ.ɟ. ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ 3000 ɨɛ/ɦɢɧ. 
Ɍ ɤɥɢɦɚɬɢɱɟɫɤɨɟ ɢɫɩɨɥɧɟɧɢɟ (ɬɪɨɩɢɱɟɫɤɨɟ ɢɫɩɨɥɧɟɧɢɟ)  
24 ɇɚɩɪɹɠɟɧɢɟ ɫɬɚɬɨɪɚ, ɜ ɤȼ. 

 

4.3.3 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 

ɋ ɭɱɟɬɨɦ ɭɤɚɡɚɧɧɵɯ ɜɵɲɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɛɵɥ ɩɨɞɨɛɪɚɧ ɤɨɦɩɥɟɤɬ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɧɚɩɪɹɠɟɧɢɹ: ɞɥɹ ɝɟɧɟɪɚɬɨɪɚ Ɍȼȼ-660-2Ɍ – ɬɪɚɧɫɮɨɪɦɚɬɨɪ 

Ɍɇɐ-1000000/500. Ɉɩɢɫɚɧɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɩɪɢɜɟɞɟɧɨ ɜ 

ɬɚɛɥɢɰɟ 14. 

 

Ɍɚɛɥɢɰɚ 14 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 

Ɇɨɞɟɥɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: Ɍɇɐ-1000000/500(24) 
Ɍ Ɍɪɟɯɮɚɡɧɵɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ. 

ɇɐ ɉɪɢɧɭɞɢɬɟɥɶɧɚɹ ɰɢɪɤɭɥɹɰɢɹ ɜɨɞɵ ɢ ɦɚɫɥɚ ɫ 
ɧɚɩɪɚɜɥɟɧɧɵɦ ɩɨɬɨɤɨɦ ɦɚɫɥɚ 

1000000 ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ (Ɇȼ⋅Ⱥ). 
500 ɤɥɚɫɫ ɧɨɦɢɧɚɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɨɛɦɨɬɤɢ ȼɇ (ɤȼ) 
24 ɤɥɚɫɫ ɧɨɦɢɧɚɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɨɛɦɨɬɤɢ ɇɇ (ɤȼ) 
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4.3.4 ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɫɬɚɧɰɢɢ 

ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɱɚɫɬɢ   ɫɬɚɧɰɢɢ  

 

Ʉ
Ⱥ

-1

Ɋɉ
-1

Ɋɍ ȼɇ 500 ɤȼ

Ɍ-
1

Ʉ
Ⱥ

-2

Ɋɉ
-2

Ɍ-
2

Ʉ
Ⱥ

-2

Ɋɉ
-3

Ɍ-
2

 

Ɋɢɫɭɧɨɤ 11– ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɫɬɚɧɰɢɢ 
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4.3.5 ɋɯɟɦɚ ɜɵɞɚɱɢ ɦɨɳɧɨɫɬɶ  

ɋɯɟɦɚ ɜɵɞɚɱɢ ɦɨɳɧɨɫɬɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɱɚɫɬɢ   ɫɬɚɧɰɢɢ  
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Ɋɢɫɭɧɨɤ 12 – ɋɯɟɦɚ ɜɵɞɚɱɢ ɦɨɳɧɨɫɬɢ ɞɥɹ ɩɟɪɜɵɯ ɞɜɭɯ ɩɨɬɪɟɛɢɬɟɥɟɣ  
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Ɋɢɫɭɧɨɤ 13 – ɋɯɟɦɚ ɜɵɞɚɱɢ ɦɨɳɧɨɫɬɢ ɞɥɹ ɬɪɟɬɶɟɝɨ ɩɨɬɪɟɛɢɬɟɥɹ 
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4.3.6 ɋɯɟɦɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɷɧɟɪɝɨɛɥɨɤɚ  

ɋɯɟɦɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɨɞɧɨɝɨ ɷɧɟɪɝɨɛɥɨɤɚ.  
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Ɋɢɫɭɧɨɤ 14 – ɋɯɟɦɚ ɫɨɛɫɬɜɟɧɧɨɝɨ ɧɭɠɞ ɨɞɧɨɝɨ ɷɧɟɪɝɨɛɥɨɤɚ 
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ȼ ɢɬɨɝɟ ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ ɫɬɚɧɰɢɢ ɦɨɳɧɨɫɬɶ ͳͻͷͲ 

Ɇȼɬ ɢ ɧɚɩɪɹɠɟɧɢɟɦ 500 ɤȼ, ɪɚɡɪɚɛɨɬɚɧɵ ɫɯɟɦɵ ɜɵɞɚɱɢ ɦɨɳɧɨɫɬɢ ɢ 

ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, ɚ ɬɚɤɠɟ ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɫɬɚɧɰɢɢ. Ȼɵɥɚ ɩɨɞɨɛɪɚɧɚ 

ɧɨɦɟɧɤɥɚɬɭɪɚ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɬɭɪɛɨɝɟɧɟɪɚɬɨɪɵ ɬɢɩɚ Ɍȼȼ-660-2Ɍ, 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɢɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ Ɍɇɐ-1000000/500. 

 

4.4 Ʉɨɦɩɨɧɨɜɤɚ ɝɟɧɟɪɚɥɶɧɨɝɨ ɩɥɚɧɚ ɢ ɝɥɚɜɧɨɝɨ ɤɨɪɩɭɫɚ  

Ƚɟɧɟɪɚɥɶɧɵɣ ɩɥɚɧ – ɩɥɚɧ ɪɚɡɦɟɳɟɧɢɹ ɧɚ ɜɵɛɪɚɧɧɨɣ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ 

ɩɥɨɳɚɞɤɟ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɟɟ ɨɫɧɨɜɧɵɯ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɣ. 

Ƚɟɧɟɪɚɥɶɧɵɣ ɩɥɚɧ ɞɚɧɧɨɣ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɜɤɥɸɱɚɟɬ ɫɥɟɞɭɸɳɢɟ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɢ ɩɨɞɫɨɛɧɵɟ ɡɞɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ: ɝɥɚɜɧɵɣ ɤɨɪɩɭɫ, 

ɜɤɥɸɱɚɸɳɢɣ ɜ ɫɟɛɹ ɬɭɪɛɢɧɧɨɟ ɢ ɤɨɬɟɥɶɧɨɟ ɨɬɞɟɥɟɧɢɟ, ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɳɢɬ 

ɭɩɪɚɜɥɟɧɢɹ, ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɨɬɤɪɵɬɨɝɨ ɬɢɩɚ; ɞɵɦɨɜɵɟ ɬɪɭɛɵ; 

ɯɢɦɜɨɞɨɨɱɢɫɬɤɭ, ɫɢɫɬɟɦɭ ɬɟɯɧɢɱɟɫɤɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ; ɦɚɫɥɹɧɨɟ ɯɨɡɹɣɫɬɜɨ, ɚ 

ɬɚɤɠɟ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɩɭɬɢ, ɭɫɬɪɨɣɫɬɜɚ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɢ ɬ.ɞ. ȼɫɟ ɡɞɚɧɢɹ ɢ 

ɫɨɨɪɭɠɟɧɢɹ ɪɚɡɦɟɳɚɸɬɫɹ ɜ ɩɪɟɞɟɥɚɯ ɨɫɧɨɜɧɨɣ ɨɝɪɚɞɵ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ.  

Ƚɟɧɩɥɚɧ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ʉɗɋ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɪɚɫɲɢɪɟɧɢɹ 

ɫɬɚɧɰɢɢ, ɞɥɹ ɱɟɝɨ ɫɨ ɫɬɨɪɨɧɵ ɝɥɚɜɧɨɝɨ ɡɞɚɧɢɹ ɢ ɩɪɨɱɢɯ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ 

ɫɨ ɫɬɨɪɨɧɵ ɜɪɟɦɟɧɧɨɝɨ ɬɨɪɰɚ ɧɟɬ ɨɛɴɟɤɬɨɜ, ɩɪɟɩɹɬɫɬɜɭɸɳɢɯ ɪɚɫɲɢɪɟɧɢɸ. 

Ɇɟɠɞɭ ɡɞɚɧɢɹɦɢ, ɫɨɨɪɭɠɟɧɢɹɦɢ ɢ ɭɫɬɚɧɨɜɤɚɦɢ ɜ ɝɟɧɩɥɚɧɟ ɩɪɟɞɭɫɦɨɬɪɟɧɵ 

ɧɟɨɛɯɨɞɢɦɵɟ ɩɨɠɚɪɧɵɟ ɪɚɡɪɵɜɵ ɢ ɩɪɨɟɡɞɵ. Ʉ ɩɨɦɟɳɟɧɢɹɦ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ ɢ 

ɩɚɪɨɝɟɧɟɪɚɬɨɪɚ, ɤ ɨɬɤɪɵɬɨɦɭ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɦɭ ɭɫɬɪɨɣɫɬɜɭ ɢ ɩɨɜɵɲɚɸɳɢɦ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ, ɤ ɫɥɢɜɧɨ-ɧɚɥɢɜɧɵɦ ɷɫɬɚɤɚɞɚɦ ɢ ɫɤɥɚɞɭ ɬɨɩɥɢɜɚ, ɤ ɫɤɥɚɞɚɦ 

ɦɚɫɥɚ ɢ ɞɪɭɝɢɯ ɦɚɬɟɪɢɚɥɨɜ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɨɛɟɫɩɟɱɟɧ ɩɨɞɜɨɞ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ 

ɩɭɬɟɣ ɢ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ. 

Ɉɛɴɟɞɢɧɟɧɨ-ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɣ ɤɨɪɩɭɫ – ɦɧɨɝɨɷɬɚɠɧɨɟ ɡɞɚɧɢɟ, ɜ ɤɨɬɨɪɨɦ 

ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɰɟɧɬɪɚɥɶɧɵɟ ɪɟɦɨɧɬɧɵɟ ɦɚɫɬɟɪɫɤɢɟ, ɯɢɦɜɨɞɨɨɱɢɫɬɤɚ, 

ɥɚɛɨɪɚɬɨɪɢɹ ɦɟɬɚɥɥɨɜ, ɷɥɟɤɬɪɨɥɢɡɟɪɧɚɹ, ɰɟɧɬɪɚɥɶɧɵɣ ɦɚɬɟɪɢɚɥɶɧɵɣ ɫɤɥɚɞ ɢ 
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ɞɪɭɝɢɟ ɫɥɭɠɛɵ. ȼɫɟ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɟ ɡɞɚɧɢɹ ɢɡɨɛɪɚɠɟɧɵ ɧɚ ɝɟɧɟɪɚɥɶɧɨɦ 

ɩɥɚɧɟ ɫɬɚɧɰɢɢ. 

Ƚɟɧɟɪɚɥɶɧɵɣ ɩɥɚɧ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɬɟɪɪɢɬɨɪɢɣ. 

ɉɪɨɦɩɥɨɳɚɞɤɚ 1: ɤɨɬɟɥɶɧɵɣ ɰɟɯ, ɬɭɪɛɢɧɧɵɣ ɰɟɯ, ɬɨɩɥɢɜɧɨ–

ɬɪɚɧɫɩɨɪɬɧɵɣ ɰɟɯ, ɯɢɦɢɱɟɫɤɢɣ ɰɟɯ, ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɰɟɯ, ɰɟɯ ɬɟɩɥɨɜɨɣ 

ɚɜɬɨɦɚɬɢɤɢ ɢ ɢɡɦɟɪɟɧɢɣ, ɞɪɭɝɢɟ ɰɟɯɚ ɢ ɨɬɞɟɥɵ. 

ɉɪɨɦɩɥɨɳɚɞɤɚ 2: ɜɨɞɨɡɚɛɨɪɧɵɣ ɤɨɜɲ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɡɚɛɨɪɚ ɢ ɩɨɞɚɱɢ 

ɬɟɯɧɢɱɟɫɤɨɣ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɜɨɞɵ ɢɡ ɂɪɢɤɥɢɧɫɤɨɝɨ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɧɚ 

ɩɪɟɞɩɪɢɹɬɢɟ. 

 

5 ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɱɚɫɬɶ 

5.1 Ɉɰɟɧɤɚ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɩɪɢɜɥɟɤɚɬɟɥɶɧɨɫɬɢ 

ȼ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɟ ɪɚɫɫɱɢɬɚɧɵ ɨɫɧɨɜɧɵɟ ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 

ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɪɨɟɤɬɢɪɭɟɦɵɯ ɛɥɨɤɨɜ, ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ ɨɰɟɧɤɢ ɤɨɦɦɟɪɱɟɫɤɨɣ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɫɬɚɧɰɢɢ ɫ ɦɟɧɶɲɟɣ ɫɟɛɟɫɬɨɢɦɨɫɬɶɸ ɩɨ ɨɬɩɭɫɤɭ ɷɥɟɤɬɪɢɱɟɫɤɨɣ 

ɷɧɟɪɝɢɢ. 

Ɍɚɛɥɢɰɚ 15 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 

ɋɪɟɞɧɟɝɨɞɨɜɨɣ ɮɨɧɞ ɨɩɥɚɬɵ ɬɪɭɞɚ ɨɞɧɨɝɨ ɪɚɛɨɱɟɝɨ, ɁɉɎ , ɪɭɛ. 405312 

Ɉɛɹɡɚɬɟɥɶɧɵɟ ɫɬɪɚɯɨɜɵɟ ɜɡɧɨɫɵ ɨɬ ɎɈɌ, ɋȼɇ , % 30,4 

Ʉɨɷɮɮɢɰɢɟɧɬ ɭɞɨɪɨɠɚɧɢɹ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ, ɭɞɪk  1,1 

ɋɪɟɞɧɹɹ ɧɨɪɦɚ ɚɦɨɪɬɢɡɚɰɢɢ ɫɬɚɧɰɢɢ ɜ ɰɟɥɨɦ, ɚɇ , % 6,7 

ɇɨɪɦɚ ɨɬɱɢɫɥɟɧɢɣ ɧɚ ɪɟɦ. ɨɛɫɥɭɠɢɜɚɧɢɟ ɨɬ ɤɚɩ. ɜɥɨɠɟɧɢɣ ɜ Ɍɗɋ, % 5 
ɐɟɧɚ ɬɨɩɥɢɜɚ,ɐ, ɪɭɛ./ɧɚɬ.ɟɞ. 4390,7 

Ɍɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɬɨɩɥɢɜɚ  ܳː˓ , ɤɤɚɥ/ɦ3 8632,46 

ȼɢɞ ɬɨɩɥɢɜɚ ɝɚɡ 
Ɋɚɣɨɧ ɫɨɨɪɭɠɟɧɢɹ ɍɪɚɥ 
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5.1.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɟɠɟɝɨɞɧɵɯ ɢɡɞɟɪɠɟɤ 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɜ ɩɪɨɟɤɬɧɵɯ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ 

ɪɚɫɱёɬɚɯ, ɝɪɭɩɩɢɪɭɸɬɫɹ ɜ ɭɤɪɭɩɧёɧɧɵɟ ɫɬɚɬɶɢ ɤɚɥɶɤɭɥɹɰɢɢ, ɦɥɧ. ɪɭɛ./ɝɨɞ: 

Э T Ɂɉ ɚ ɌɊ ɉɊU U U U U U ɋɈɐ= + + + + +  

ɝɞɟ Uɬ – ɡɚɬɪɚɬɵ ɧɚ ɬɨɩɥɢɜɨ;  

Uɡɩ – ɡɚɬɪɚɬɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ; 

Uɚ – ɡɚɬɪɚɬɵ ɧɚ ɚɦɨɪɬɢɡɚɰɢɸ; 

Uɬɪ – ɡɚɬɪɚɬɵ ɧɚ ɪɟɦɨɧɬ; 

Uɩɪ – ɩɪɨɱɢɟ ɪɚɫɯɨɞɵ; 

ɋɈɐ – ɫɬɪɚɯɨɜɵɟ ɜɡɧɨɫɵ ɜɨ ɜɧɟɛɸɞɠɟɬɧɵɟ ɮɨɧɞɵ. 

5.1.2 Ɋɚɫɱɟɬ ɡɚɬɪɚɬ ɧɚ ɬɨɩɥɢɜɨ 

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

ɜɵɱɟɬɨɦ ɜɪɟɦɟɧɢ ɩɪɨɫɬɨɹ ɜ ɤɚɩɢɬɚɥɶɧɨɦ ɢ ɬɟɤɭɳɟɦ ɪɟɦɨɧɬɟ, ɱɚɫ/ɝɨɞ: 

8760 8760 3 549 7113Ɋ ɪɟɦɌ Ɍ= − = −  =  

ɝɞɟ ɪɟɦɌ  – ɜɪɟɦɹ ɩɪɨɫɬɨɹ ɜ ɪɟɦɨɧɬɟ, ɱɚɫ. 

 ȼɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ Ɍɗɋ, Ɇȼɬ⋅ɱ: 

500 6613

1980 6613 13093740
ɭɫɬ Ɋ

ɭɫɬ ɭɫɬ

Ɍ Ɍ
W N Ɍ

= − =

=  =  =
 

ɝɞɟ  ɭɫɬN  – ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɜɫɟɯ ɷɧɟɪɝɨɛɥɨɤɨɜ. 

 ɋɪɟɞɧɹɹ ɧɚɝɪɭɡɤɚ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, Ɇȼɬ: 

13093740
1840,8182

7113ɄЭɋ
Ɋ

W
P

Ɍ
= = =  

ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɧɚɝɪɭɡɤɚ ɷɧɟɪɝɨɛɥɨɤɨɜ, Ɇȼɬ: 

1840,8182
613,6061

3
ɄЭɋ

ɛɥ
ɛɥ

P
P

ɩ
= = =  

ɝɞɟ 3ɛɥɩ = – ɤɨɥɢɱɟɫɬɜɨ ɷɧɟɪɝɨɛɥɨɤɨɜ. 
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 Ƚɨɞɨɜɨɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɛɥɨɤɚɦɢ Ʉɗɋ ɧɚ ɜɵɪɚɛɨɬɤɭ ɷɥɟɤɬɪɢɱɟɫɤɨɣ 

ɧɚɝɪɭɡɤɢ ɜ ɭɫɬɚɧɨɜɢɜɲɟɦɫɹ ɪɟɠɢɦɟ, ɬ.ɭ.ɬ./ɝɨɞ: 

1 2 1( ( ) ( ))

(0,0244 660 0,289 613,6061 (0,89 0,289) (613,6061 660)) 7113 3

4127734,116

ɭɫɬ ɯɯ H ɛɥ ɛɥ эɤ Ɋ ɛɥB b P b P b b P P Ɍ ɩ=  +  + −  −   =

=  +  + −  −   =
=

   

ɝɞɟ ɯɯb – ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɚ ɯɨɥɨɫɬɨɣ ɯɨɞ ɚɝɪɟɝɚɬɚ, ɬ.ɭ.ɬ./Ɇȼɬ⋅ɱ; 

 1b  – ɤɨɷɮɮɢɰɢɟɧɬ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ, ɬ.ɭ.ɬ./Ɇȼɬ⋅ɱ; 

 2b – ɤɨɷɮɮɢɰɢɟɧɬ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ, ɬ.ɭ.ɬ./Ɇȼɬ⋅ɱ; 

HP  – ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ, Ɇȼɬ; 

эɤP  – ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɦɨɳɧɨɫɬɶ, Ɇȼɬ. 

 ɉɨɬɟɪɢ ɬɨɩɥɢɜɚ ɜ ɧɟɭɫɬɚɧɨɜɢɜɲɟɦɫɹ ɪɟɠɢɦɟ, ɬ.ɭ.ɬ. /ɝɨɞ: 

 6 10 6 10 . . . .

0 10 3 400 2 3 2400
ɧɟɭɫɬ ɉ ɱ ɉ ɱ ɛɥ ɉɯ ɫ ɉɯ ɫ ɛɥB B ɩ ɩ B ɩ ɩ− −=   +   =

=   +   =
 

ɝɞɟ 6 10ɉ ɱB − – ɩɭɫɤɨɜɵɟ ɩɨɬɟɪɢ ɩɪɢ ɨɫɬɚɧɨɜɟ ɧɚ 6-10 ɱɚɫɨɜ, ɬ.ɭ.ɬ.; 

 6 10ɉ ɱɩ −  – ɱɢɫɥɨ ɩɭɫɤɨɜ ɢ ɨɫɬɚɧɨɜɨɜ ɧɚ 6-10 ɱɚɫɨɜ; 

 . .ɉɯ ɫB  – ɩɭɫɤɨɜɵɟ ɩɨɬɟɪɢ ɩɪɢ ɩɭɫɤɟ ɢɡ ɯɨɥɨɞɧɨɝɨ ɫɨɫɬɨɹɧɢɹ, ɬ.ɭ.ɬ.; 

. .ɉɯ ɫɩ  – ɱɢɫɥɨ ɩɭɫɤɨɜ ɢɡ ɯɨɥɨɞɧɨɝɨ ɫɨɫɬɨɹɧɢɹ. 

 Ƚɨɞɨɜɨɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɚ Ʉɗɋ, ɬ.ɭ.ɬ. /ɝɨɞ: 

 4127734,116 2400 4130134,116ɭɫɬ ɧɟɭɫɬȼ B B= + = + =  

 Ɂɚɬɪɚɬɵ ɧɚ ɬɨɩɥɢɜɨ, ɦɥɧ ɪɭɛ./ɝɨɞ: 

 6 6

7000 4390,7 4130134,116 7000
14704,88

10 8632,46 10T ɪ
ɧ

ɐ ȼ
U

Q

   
= = =

 
 

 

5.1.3 Ɋɚɫɱɟɬ ɡɚɬɪɚɬ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ 

Ⱦɥɹ ɩɪɢɛɥɢɠёɧɧɵɯ ɪɚɫɱёɬɨɜ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɩɨ ɫɬɚɧɰɢɢ ɦɨɠɧɨ 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɮɨɪɦɭɥɭ, ɦɥɧ. ɪɭɛ./ɝɨɞ: 
6 610 1980 0,24 405312 10 192,604Ɂɉ ɭɫɬ ɭ ɁɉU N ɩ Ɏ − −=    =    =  
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ɝɞɟ ɭɩ – ɲɬɚɬɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ; 

 ɁɉɎ  – ɫɪɟɞɧɹɹ ɡɚɪɩɥɚɬɚ ɨɞɧɨɝɨ ɪɚɛɨɬɧɢɤɚ ɡɚ ɝɨɞ, ɪɭɛ.; 

ɋɬɪɚɯɨɜɵɟ ɜɡɧɨɫɵ ɜɨ ɜɧɟɛɸɞɠɟɬɧɵɟ ɮɨɧɞɵ, ɦɥɧ ɪɭɛ./ɝɨɞ: 

192,604 30,4 58,55Ɂɉ ɋȼɋɈɐ U ɇ=  =  =  

ɝɞɟ ɋȼɇ – Ɉɛɹɡɚɬɟɥɶɧɵɟ ɫɬɪɚɯɨɜɵɟ ɜɡɧɨɫɵ ɨɬ ɎɈɌ, %; 

 

5.1.4 Ɋɚɫɱɟɬ ɡɚɬɪɚɬ ɧɚ ɚɦɨɪɬɢɡɚɰɢɸ 

Ɋɚɡɦɟɪ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɨɬɱɢɫɥɟɧɢɣ, ɦɥɧ. ɪɭɛ./ɝɨɞ: 

 ɚ ɚU Ʉ ɇ=   

ɝɞɟ Ʉ – ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ ɜ Ɍɗɋ, ɦɥɧ ɪɭɛ./ɝɨɞ; 

ɚɇ  – ɧɨɪɦɚ ɚɦɨɪɬɢɡɚɰɢɢ, %. 

 
'( ( 1))

(59285 39100,62 (3 1)) 1,15 1,1 173920,0936
ɛɥ ɛɥ i ɭɞɪɄ Ʉ Ʉ ɩ d k= +  −   =

= +  −   =
 

ɝɞɟ 'Ʉ – ɤɚɩ. ɜɥɨɠɟɧɢɹ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɨɞɧɨɝɨ ɝɨɥɨɜɧɨɝɨ ɛɥɨɤɚ, ɦɥɧ ɪɭɛ.; 

 ɛɥɄ – ɤɚɩ. ɜɥɨɠɟɧɢɹ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɩɨɫɥɟɞɭɸɳɢɯ ɛɥɨɤɨɜ, ɦɥɧ ɪɭɛ.; 

 id  – ɤɨɷɮɮɢɰɢɟɧɬ ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɣɨɧ ɪɚɡɦɟɳɟɧɢɹ; 

ɭɞɪk  – ɤɨɷɮɮɢɰɢɟɧɬ ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɣɨɧ ɪɚɡɦɟɳɟɧɢɹ; 

173920,0936 6,7 11652,6463ɚU =  =  

 

5.1.5 Ɋɚɫɱɟɬ ɡɚɬɪɚɬ ɧɚ ɪɟɦɨɧɬ  

Ɋɚɫɯɨɞɵ ɩɨ ɪɟɦɨɧɬɭ, ɦɥɧ. ɪɭɛ./ɝɨɞ: 

173920,0936 5 8696ɌɊ ɌɊU Ʉ ɇ=  =  =  

ɝɞɟ  ɌɊɇ – ɧɨɪɦɚ ɨɬɱɢɫɥɟɧɢɣ ɧɚ ɪɟɦ. ɨɛɫɥɭɠɢɜɚɧɢɟ Ɍɗɋ, %: 

  

5.1.6 Ɋɚɫɱɟɬ ɩɪɨɱɢɯ ɪɚɫɯɨɞɨɜ 

 Ʉ ɩɪɨɱɢɦ ɪɚɫɯɨɞɚɦ ɨɬɧɨɫɹɬɫɹ:  
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– ɨɛɳɟɰɟɯɨɜɵɟ ɢ ɨɛɳɟɫɬɚɧɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ;  

– ɪɚɫɯɨɞɵ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ;  

– ɧɚɥɨɝɢ ɢ ɫɛɨɪɵ;  

– ɩɥɚɬɚ ɡɚ ɡɟɦɥɸ  

– ɢ ɞɪ.  

ɂɯ ɜɟɥɢɱɢɧɚ ɩɪɢɧɢɦɚɟɬɫɹ 20 – 30 % ɨɬ ɫɭɦɦɚɪɧɵɯ ɡɚɬɪɚɬ ɧɚ ɚɦɨɪɬɢɡɚɰɢɸ, 

ɪɟɦɨɧɬ ɢ ɡɚɪɩɥɚɬɭ, ɫ ɭɱёɬɨɦ ɫɬɪɚɯɨɜɵɯ ɜɡɧɨɫɨɜ, ɦɥɧ. ɪɭɛ./ɝɨɞ: 

0,2 ( )

0,2 (11652,6463 8696 192,604) 4108,25
ɉɊ ɚ ɌɊ ɁɉU U U U=  + + =

=  + + =
 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ, ɦɥɧ. ɪɭɛ./ɝɨɞ: 

14704,88 192,604 11652,6463 8696 4108,25 58,55 39412,938ЭU = + + + + + =  

 Ⱦɥɹ ɨɰɟɧɤɢ ɞɨɫɬɨɜɟɪɧɨɫɬɢ ɪɚɫɱёɬɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɭɞɟɥɶɧɵɣ ɜɟɫ ɬɨɩɥɢɜɧɨɣ 

ɫɨɫɬɚɜɥɹɸɳɟɣ ɫɟɛɟɫɬɨɢɦɨɫɬɢ: 

 . .

14704,88
100% 100% 37%

39412,938
T

ɭɞ ɜ
Э

U
T

U
=  =  =  

 

5.2 Ɋɚɫɱɟɬ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɟɞɢɧɢɰɵ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

Ƚɨɞɨɜɨɣ ɨɬɩɭɫɤ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɫ ɲɢɧ ɫɬɚɧɰɢɢ, Ɇȼɬ⋅ɱ: 

(1 ) 13093740 (1 0,28) 12727115,28ɨɬɩ ɫɧW W =  − =  − =  

ɝɞɟ  2,8ɫɧ = – ɞɨɥɹ ɪɚɫɯɨɞɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ, %: 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɨɬɩɭɳɟɧɧɨɣ ɷɧɟɪɝɢɢ, ɪɭɛ./ɤȼɬ⋅ɱ: 
339412,938 10

3,097
12727115,28

Э Э
ɨɬɩ

ɨɬɩ

U
U

W


= = =  

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɜɵɪɚɛɨɬɚɧɧɨɣ ɷɧɟɪɝɢɢ, ɪɭɛ./ɤȼɬ⋅ɱ: 
339412,938 10

3,01
13093740

Э Э
ɜыɪ

U
U

W


= = =  

ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɭɫɥɨɜɧɨɝɨ ɬɨɩɥɢɜɚ ɧɚ ɜɵɪɚɛɨɬɚɧɧɵɣ ɤȼɬ⋅ɱ, ɤɝ ɭ.ɬ/ɤȼɬ ɱ: 

4130134,116
0,315

13093740ɜыɪ
ȼȼ
W

= = =  
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ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɭɫɥɨɜɧɨɝɨ ɬɨɩɥɢɜɚ ɧɚ ɨɬɩɭɳɟɧɧɵɣ ɤȼɬ⋅ɱ, ɤɝ ɭ.ɬ./ɤȼɬ ɱ: 

4130134,116
0,325

12727115,28ɨɬɩ
ɨɬɩ

ȼȼ
W

= = =  

5.3 Ɋɚɫɱɟɬ ɩɨɤɚɡɚɬɟɥɟɣ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɤɨɦɟɧɞɭɟɦɨɟ 

ɜɚɪɢɚɧɬɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ʉɗɋ 

ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ – ɷɬɨ ɩɟɪɢɨɞ, ɧɚɱɢɧɚɹ ɫ ɤɨɬɨɪɨɝɨ ɩɟɪɜɨɧɚɱɚɥɶɧɵɟ 

ɡɚɬɪɚɬɵ ɩɨɤɪɵɜɚɸɬɫɹ ɫɭɦɦɚɪɧɵɦɢ ɪɟɡɭɥɶɬɚɬɚɦɢ. Ⱦɪɭɝɢɦɢ ɫɥɨɜɚɦɢ – ɩɟɪɢɨɞ 

ɜɪɟɦɟɧɢ, ɧɟɨɛɯɨɞɢɦɵɣ ɞɥɹ ɜɨɡɦɟɳɟɧɢɹ ɩɟɪɜɨɧɚɱɚɥɶɧɵɯ ɢɧɜɟɫɬɢɰɢɣ ɜ ɩɪɨɟɤɬ. 

ɇɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ ɭɫɥɨɜɢɟɦ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ 

ɧɟɛɨɥɶɲɨɣ ɩɟɪɢɨɞ ɫɭɳɟɫɬɜɨɜɚɧɢɹ ɩɟɪɜɨɧɚɱɚɥɶɧɵɯ ɡɚɬɪɚɬ. Ɍɚɤ ɤɚɤ ɜ ɞɚɧɧɨɣ 

ɪɚɛɨɬɟ ɢɧɜɟɫɬɢɰɢɨɧɧɵɣ ɩɨɬɨɤ ɜɟɫɶɦɚ ɜɟɥɢɤ, ɞɨɩɭɫɬɢɦɨ ɫɱɢɬɚɬɶ ɨɫɭɳɟɫɬɜɥɟɧɢɟ 

ɢɧɜɟɫɬɢɰɢɣ ɜ ɬɟɱɟɧɢɢ ɞɜɭɯ ɥɟɬ. ȼ ɩɟɪɜɵɣ ɝɨɞ ɢɧɜɟɫɬɢɰɢɨɧɧɵɣ ɩɨɬɨɤ ɛɭɞɟɬ 

ɫɨɫɬɚɜɥɹɬɶ 60 % ɨɬ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ, ɜɨ ɜɬɨɪɨɣ ɝɨɞ   40%. 

ɑɢɫɬɵɣ ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɨɯɨɞ, ɦɥɧ ɪɭɛ.: 

( )
1

( )
1 0,1

Э
ɨɬɩ ɨɬɩ a nɑȾȾ T U W U K

 
 = −  +  −   + 

 

ɝɞɟ  1,4 Э
ɨɬɩT U=  – ɬɚɪɢɮ ɧɚ ɨɬɩɭɳɟɧɧɭɸ ɷɧɟɪɝɢɸ ɫ ɭɱɟɬɨɦ ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ, 

ɪɭɛ./ɤȼɬ⋅ɱ: 

 ɩ  – ɬɟɤɭɳɢɣ ɝɨɞ ɧɚ ɦɨɦɟɧɬ ɪɚɫɱɟɬɚ: 

ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɨɬ Ʉɗɋ ɫɨɫɬɚɜɢɬ, ɦɥɧ ɪɭɛ: 

ɨɬɩȼɊɉ T W=   

Ⱦɨɯɨɞ ɨɬ ɨɫɧɨɜɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɦɥɧ ɪɭɛ: 

Ɉɋɇ ɩɨɥɧȾ ȼɊɉ ɋ= −  

ɝɞɟ  ɩɨɥɧɋ – ɩɨɥɧɚɹ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɨɬɩɭɫɤɚ ɷɥɟɤɬɪɢɱɟɫɤɨɣ 

ɷɧɟɪɝɢɢ ɫ Ʉɗɋ, ɦɥɧ ɪɭɛ.: 

 Э
ɩɨɥɧ ɨɬɩ ɨɬɩɋ U W=   

ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ ɩɨ ɫɬɚɜɤɟ 20% ɫɨɫɬɚɜɢɬ, ɦɥɧ ɪɭɛ: 
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0,2ɩɪ Ɉɋɇɇ Ⱦ=   

ɑɢɫɬɚɹ ɩɪɢɛɵɥɶ, ɦɥɧ ɪɭɛ: 

Ɉɋɇ ɩɪɑɉ Ⱦ ɇ= −  

 ɑɢɫɬɵɣ ɞɟɧɟɠɧɵɣ ɩɨɬɨɤ, ɦɥɧ. ɪɭɛ: 

aɑȾɉ ɑɉ U= +  

ɑɢɫɬɵɣ ɞɟɧɟɠɧɵɣ ɩɨɬɨɤ ɧɚɪɚɫɬɚɸɳɢɦ ɢɬɨɝɨɦ, ɦɥɧ. ɪɭɛ: 

1t t tɑȾɉɇɂ ɑȾɉɇɂ ɑȾɉ−= +  

ɝɞɟ t   –  ɪɚɫɱɟɬɧɵɣ ɝɨɞ 

 Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɟɧɟɠɧɵɣ ɩɨɬɨɤ, ɦɥɧ. ɪɭɛ: 

 
( )1 0,1

t
t t

ɑȾɉȾȾɉ =
+

 

ɝɞɟ r   –  ɪɚɫɱɟɬɧɵɣ ɝɨɞ 

Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɟɧɟɠɧɵɣ ɩɨɬɨɤ ɧɚɪɚɫɬɚɸɳɢɦ ɢɬɨɝɨɦ, ɦɥɧ. ɪɭɛ: 

1t t tȾȾɉɇɂ ȾȾɉɇɂ ȾȾɉ−= +



 

Ɍɚɛɥɢɰɚ 16 – ɉɨɤɚɡɚɬɟɥɟɣ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ʉɗɋ  

 ɜ ɦɥɧ ɪɭɛ.  
0 1 2 3 4 5 6 7 8 9 10 

Ʉɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ ɜ 
Ɍɗɋ -104352,06 -69568,04 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 

ɋɬɨɢɦɨɫɬɶ ɮɨɧɞɚ ɧɚ ɧɚɱɚɥɨ 
ɝɨɞɚ 

  173920,1 162267,4 150614,8 138962,2 127309,5 115656,9 104004,2 92351,6 80698,92 

ɋɬɨɢɦɨɫɬɶ ɮɨɧɞɚ ɧɚ ɤɨɧɟɰ 
ɝɨɞɚ 

  162267,4 150614,8 138962,2 127309,5 115656,9 104004,2 92351,6 80698,9 69046,3 

ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɫɬɨɢɦɨɫɬɶ   168093,8 156441,1 144788,5 133135,8 121483,2 109830,5 98177,9 86525,2 74872,6 
Ɍɚɪɢɮ ɧɚ ɨɬɩɭɳɟɧɧɭɸ 
ɷɧɟɪɝɢɸ ɫ ɭɱɟɬɨɦ 
ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ 

  4,335476 4,335476 4,335476 4,335476 4,335476 4,335476 4,335476 4,335476 4,335476 

ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

  55178,11 55178,11 55178,11 55178,11 55178,11 55178,112 55178,11 55178,11 55178,11 

Ⱦɨɯɨɞ ɨɬ ɨɫɧɨɜɧɨɣ 
ɞɟɹɬɟɥɶɧɨɫɬɢ 

  15765,18 15765,18 15765,18 15765,18 15765,18 15765,18 15765,18 15765,18 15765,18 

ɉɨɥɧɚɹ ɫɟɛɟɫɬɨɢɦɨɫɬɶ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɨɬɩɭɫɤɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

  39412,94 39412,94 39412,94 39412,94 39412,94 39412,94 39412,94 39412,94 39412,94 

ɇɚɥɨɝɨɨɛɥɚɝɚɟɦɚɹ ɩɪɢɛɵɥɶ   12067,11 12323,47 12579,83 12836,19 13092,54 13348,9 13605,26 13861,62 14117,98 
ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ   3698,06 3441,7 3185,35 2928,99 2672,63 2416,27 2159,91 1903,56 1647,2 
ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ   2413,42 2464,69 2515,97 2567,24 2618,51 2669,78 2721,05 2772,32 2823,6 
ɑɢɫɬɚɹ ɩɪɢɛɵɥɶ   9653,69 9858,78 10063,86 10268,95 10474,04 10679,12 10884,21 11089,3 11294,38 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ 
ɨɬɱɢɫɥɟɧɢɹ ɜ ɝɨɞ 

  11652,65 11652,65 11652,65 11652,65 11652,65 11652,65 11652,65 11652,65 11652,65 

ɑɢɫɬɵɣ ɞɟɧɟɠɧɵɣ ɩɨɬɨɤ -104352,06 -69568,04 21306,34 21511,42 21716,51 21921,6 22126,68 22331,77 22536,86 22741,94 22947,03 
ɑɢɫɬɵɣ ɞɟɧɟɠɧɵɣ ɩɨɬɨɤ 
ɧɚɪɚɫɬɚɸɳɢɦ ɢɬɨɝɨɦ -104352,06 -69568,04 -152613,8 -131102,3 -109385,8 -87464,2 -65337,5 -43005,8 -20468,9 2273,02 25220,05 

Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ 
ɞɟɧɟɠɧɵɣ ɩɨɬɨɤ 

-104352,06 -69568,04 19369,4 17778 16315,9 14972,7 13738,9 12605,7 11564,97 10609,3 9731 

Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ 
ɞɟɧɟɠɧɵɣ ɩɨɬɨɤ 
ɧɚɪɚɫɬɚɸɳɢɦ ɢɬɨɝɨɦ 

-104352,06 -69568,04 -154550,7 -134166,8 -115481 -98355,7 -82658 -68273,5 -55090,5 -43010,3 -31941,3 

  



 

 
 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 16   

 ɜ ɦɥɧ ɪɭɛ.  
11 12 13 14 15 16 17 18 19 20 

Ʉɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ ɜ 
Ɍɗɋ 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 

ɋɬɨɢɦɨɫɬɶ ɮɨɧɞɚ ɧɚ ɧɚɱɚɥɨ 
ɝɨɞɚ 69046,28 57393,63 45740,98 34088,34 22435,69 10783,05 -869,6 -12522,25 -24174,89 -35827,54 

ɋɬɨɢɦɨɫɬɶ ɮɨɧɞɚ ɧɚ ɤɨɧɟɰ 
ɝɨɞɚ 57393,63 45740,98 34088,34 22435,69 10783,05 -869,6 -12522,25 -24174,89 -35827,54 -47480,19 

ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɫɬɨɢɦɨɫɬɶ 63219,95 51567,31 39914,66 28262,02 16609,37 4956,72267 -6695,92 -18348,57 -30001,22 -41653,86 
Ɍɚɪɢɮ ɧɚ ɨɬɩɭɳɟɧɧɭɸ 
ɷɧɟɪɝɢɸ ɫ ɭɱɟɬɨɦ 
ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ 

4,335476 4,335476 4,335476 4,335476 4,335476 4,335476 4,335476 4,335476 4,335476 4,335476 

ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 55178,11 55178,11 55178,11 55178,11 55178,11 55178,112 55178,11 55178,11 55178,11 55178,11 

Ⱦɨɯɨɞ ɨɬ ɨɫɧɨɜɧɨɣ 
ɞɟɹɬɟɥɶɧɨɫɬɢ 15765,18 15765,18 15765,18 15765,18 15765,18 15765,18 15765,18 15765,18 15765,18 15765,18 

ɉɨɥɧɚɹ ɫɟɛɟɫɬɨɢɦɨɫɬɶ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɨɬɩɭɫɤɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

39412,94 39412,94 39412,94 39412,94 39412,94 39412,94 39412,94 39412,94 39412,94 39412,94 

ɇɚɥɨɝɨɨɛɥɚɝɚɟɦɚɹ ɩɪɢɛɵɥɶ 14374,34 14630,69 14887,05 15143,41 15399,77 15656,13 15912,49 16168,84 16425,2 16681,56 
ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ 1390,84 1134,48 878,12 621,76 365,4 109,05 -147,31 -403,67 -660,03 -916,38 
ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ 2874,87 2926,14 2977,41 3028,68 3079,95 3131,23 3182,5 3233,77 3285,04 3336,31 
ɑɢɫɬɚɹ ɩɪɢɛɵɥɶ 11499,47 11704,56 11909,64 12114,73 12319,82 12524,9 12729,99 12935,07 13140,16 13345,25 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ 
ɨɬɱɢɫɥɟɧɢɹ ɜ ɝɨɞ 11652,65 11652,65 11652,65 11652,65 11652,65 11652,65 11652,65 11652,65 11652,65 11652,65 

ɑɢɫɬɵɣ ɞɟɧɟɠɧɵɣ ɩɨɬɨɤ 23152,12 23357,2 23562,29 23767,37 23972,46 24177,55 24382,63 24587,72 24792,81 24997,89 
ɑɢɫɬɵɣ ɞɟɧɟɠɧɵɣ ɩɨɬɨɤ 
ɧɚɪɚɫɬɚɸɳɢɦ ɢɬɨɝɨɦ 48372,16 71729,36 95291,65 119059,03 143031,49 167209,04 191591,7 216179,39 240972,2 265970,1 

Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ 
ɞɟɧɟɠɧɵɣ ɩɨɬɨɤ 8926,14 8186,56 7507,67 6884,56 6312,7 5787,91 5306,37 4864,55 4459,2 4087,36 

Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ 
ɞɟɧɟɠɧɵɣ ɩɨɬɨɤ 
ɧɚɪɚɫɬɚɸɳɢɦ ɢɬɨɝɨɦ 

-38307,18 -30120,62 -22612,95 -15728,39 -9415,69 -3627,7749 1678, 6 6543,15 11002,35 15089,71 
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5.4 Ɋɚɫɱёɬ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɣ ɜ ɪɟɤɨɦɟɧɞɭɟɦɵɣ 

ɜɚɪɢɚɧɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ʉɗɋ 

ɑɢɫɬɵɣ ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɨɯɨɞ (NPV): 

( )1 0,1

t
t

t

ɑȾɉ
NPV Ʉ= −

+


 

ɂɧɞɟɤɫ ɞɨɯɨɞɧɨɫɬɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɯ ɢɧɜɟɫɬɢɰɢɣ ɢ ɡɚɬɪɚɬ: 

1
NPV

DPI
K

= +  

Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɟɫɥɢ: 

− DɊI (ɂȾȾ)> 1, ɬɨ ɩɪɨɟɤɬ ɫɥɟɞɭɟɬ ɩɪɢɧɹɬɶ, 

− DɊI (ɂȾȾ) <1, ɬɨ ɩɪɨɟɤɬ ɫɥɟɞɭɟɬ ɨɬɜɟɪɝɧɭɬɶ, 

− DɊI (ɂȾȾ) = 1, ɬɨ ɩɪɨɟɤɬ ɧɟ ɹɜɥɹɟɬɫɹ ɧɢ ɩɪɢɛɵɥɶɧɵɦ, ɧɢ 

ɭɛɵɬɨɱɧɵɦ. 

ɉɪɨɫɬɨɣ ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ: 

t

t

ɑȾɉɇɂ
PP t

ɑȾɉ
 

= + 
 

 

Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ: 

t

t

ȾȾɉɇɂ
DPP t

ȾȾɉ
 

= + 
 

 

Ɍɚɛɥɢɰɚ 17 – Ɋɚɫɱёɬ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɣ ɜ ɪɟɤɨɦɟɧɞɭɟɦɵɣ 
ɜɚɪɢɚɧɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ʉɗɋ 

NPV 15089,71 
IRR 10% 
DPI 1,087 
PP 8,91 
DPP 16,684 

 

ɉɨɫɥɟ ɨɩɪɟɞɟɥɟɧɢɹ ɤɪɢɬɟɪɢɟɜ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɦɨɠɧɨ 

ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɹɜɥɹɟɬɫɹ ɞɨɯɨɞɧɵɦ, ɬɚɤ ɤɚɤ ɢɧɞɟɤɫ ɞɨɯɨɞɧɨɫɬɢ ɫɨɫɬɚɜɢɥ 
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1,087, ɫɨ ɫɪɨɤɚɦɢ ɨɤɭɩɚɟɦɨɫɬɢ: ɩɪɨɫɬɨɣ ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɫɨɫɬɚɜɢɥ 8,91 ɥɟɬ, 

ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ – 16,684 ɥɟɬ. 

 

Ɋɢɫɭɧɨɤ 15 – Ɏɢɧɚɧɫɨɜɵɣ ɩɪɨɮɢɥɶ ɩɪɨɟɤɬɚ 

 

5.5 Ⱥɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ 

Ⱥɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ – ɷɬɨ ɨɰɟɧɤɚ ɜɥɢɹɧɢɹ ɢɡɦɟɧɟɧɢɹ ɢɫɯɨɞɧɵɯ 

ɩɚɪɚɦɟɬɪɨɜ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ (ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ, ɬɚɪɢɮɵ, ɫɬɚɜɤɚ 

ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ, ɨɩɟɪɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɢ ɬ. ɞ.) ɧɚ ɟɝɨ ɤɨɧɟɱɧɵɟ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɜ ɤɚɱɟɫɬɜɟ ɤɨɬɨɪɵɯ, ɤɚɤ ɩɪɚɜɢɥɨ, ɢɫɩɨɥɶɡɭɟɬɫɹ IRR, DPI, DPP ɢ 

NPV.   

ȼ ɯɨɞɟ ɚɧɚɥɢɡɚ, ɫɧɚɱɚɥɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɫɯɨɞɧɵɟ ɩɨɤɚɡɚɬɟɥɢ, ɩɨ ɤɨɬɨɪɵɦ 

ɩɪɨɢɡɜɨɞɹɬ ɪɚɫɱɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɢɧɜɟɫɬɩɪɨɟɤɬɚ. Ɂɚɬɟɦ ɨɫɭɳɟɫɬɜɥɹɸɬ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ-ɟɞɢɧɢɱɧɨɟ ɢɡɦɟɧɟɧɢɟ ɤɚɠɞɨɝɨ ɜɵɛɪɚɧɧɨɝɨ ɩɨɤɚɡɚɬɟɥɹ. 
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ɑɢɫɬɵɣ ɞɟɧɟɠɧɵɣ ɩɨɬɨɤ
ɑɢɫɬɵɣ ɞɟɧɟɠɧɵɣ ɩɨɬɨɤ ɧɚɪɚɫɬɚɸɳɢɦ ɢɬɨɝɨɦ
Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɟɧɟɠɧɵɣ ɩɨɬɨɤ
Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɟɧɟɠɧɵɣ ɩɨɬɨɤ ɧɚɪɚɫɬɚɸɳɢɦ ɢɬɨɝɨɦ
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Ɍɚɛɥɢɰɚ 18 – ɑɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɤɪɢɬɟɪɢɹ NPV  

NPV -15% -10% -5% 0% 5% 10% 15% 

 Ɍɚɪɢɮ ɧɚ ɷɥɟɤɬɪɢчɟɫɤɭɸ ɷɧɟɪɝɢɸ -367% -245% -122% 0% 122% 245% 367% 

Кɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ 173% 115% 58% 0% -58% -115% -173% 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥɟɤɬɪɢчɟɫɤɨɣ ɷɧɟɪɝɢɢ -105% -70% -35% 0% 35% 70% 105% 

 

Ɋɢɫɭɧɨɤ 16 – ɑɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɤɪɢɬɟɪɢɹ NPV 

 
Ɍɚɛɥɢɰɚ 19 – ɑɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɤɪɢɬɟɪɢɹ IRR  

IRR -15% -10% -5% 0% 5% 10% 15% 

 Ɍɚɪɢɮ ɧɚ ɷɥɟɤɬɪɢчɟɫɤɭɸ ɷɧɟɪɝɢɸ -42% -27% -13% 0% 13% 25% 37% 

Кɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ 22% 14% 7% 0% -6% -12% -18% 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥɟɤɬɪɢчɟɫɤɨɣ ɷɧɟɪɝɢɢ -11% -7% -4% 0% 4% 7% 11% 

 

 

Ɋɢɫɭɧɨɤ 17 – ɑɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɤɪɢɬɟɪɢɹ IRR 
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Ɍɚɛɥɢɰɚ 10 – ɑɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɤɪɢɬɟɪɢɹ DPI 

DPI -15% -10% -5% 0% 5% 10% 15% 

 Ɍɚɪɢɮ ɧɚ ɷɥɟɤɬɪɢчɟɫɤɭɸ ɷɧɟɪɝɢɸ -29% -20% -10% 0% 10% 20% 29% 

Кɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ 18% 11% 5% 0% -5% -9% -13% 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥɟɤɬɪɢчɟɫɤɨɣ ɷɧɟɪɝɢɢ -8% -6% -3% 0% 3% 6% 8% 

 

 

Ɋɢɫɭɧɨɤ 18 – ɑɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɤɪɢɬɟɪɢɹ DPI 

Ɍɚɛɥɢɰɚ 21 – ɑɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɤɪɢɬɟɪɢɹ DPP 

DPP -15% -10% -5% 0% 5% 10% 15% 

 Ɍɚɪɢɮ ɧɚ ɷɥɟɤɬɪɢчɟɫɤɭɸ ɷɧɟɪɝɢɸ 80% 47% 21% 0% -18% -33% -46% 

Кɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ -27% -18% -9% 0% 9% 18% 27% 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥɟɤɬɪɢчɟɫɤɨɣ ɷɧɟɪɝɢɢ 16% 10% 5% 0% -5% -10% -14% 

 

 

Ɋɢɫɭɧɨɤ 19 – ɑɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɤɪɢɬɟɪɢɹ DPP 
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Ⱥɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɪɨɟɤɬɚ, ɨɩɪɟɞɟɥɢɥ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɤɪɢɬɟɪɢɟɜ 

NPV, IRR, DPI, DPP ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɢɡɦɟɧɹɸɳɢɯɫɹ ɮɚɤɬɨɪɨɜ. Ɇɨɠɧɨ ɫɞɟɥɚɬɶ 

ɜɵɜɨɞ, ɱɬɨ ɫɚɦɵɦɢ ɜɥɢɹɬɟɥɶɧɵɦɢ ɮɚɤɬɨɪɚɦɢ ɩɨ ɭɦɟɧɶɲɟɧɢɸ ɫɬɟɩɟɧɢ ɜɥɢɹɧɢɹ 

ɹɜɥɹɸɬɫɹ: ɢɡɦɟɧɟɧɢɟ ɬɚɪɢɮɚ ɧɚ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ, ɡɚɬɟɦ ɢɡɦɟɧɟɧɢɟ 

ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ ɢ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ. 
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ɁȺɄɅɘɑȿɇɂȿ 

ȼ ɞɚɧɧɨɦ ɪɚɛɨɬɟ ɛɵɥɚ ɫɩɪɨɟɤɬɢɪɨɜɚɧɚ ɪɚɫɲɢɪɹɟɦɚɹ ɱɚɫɬɶ ɂɪɢɤɥɢɧɫɤɨɣ 

ȽɊɗɋ ɧɚ ɩɪɢɪɨɞɧɨɦ ɝɚɡɟ ɫ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɦɨɳɧɨɫɬɶɸ 1950 Ɇȼɬ ɢ ɦɚɤɫɢɦɚɥɶɧɨɣ 

ɨɬɨɩɢɬɟɥɶɧɨɣ ɧɚɝɪɭɡɤɨɣ 150 Ɇȼɬ. ȼ ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɛɵɥɢ 

ɜɵɛɪɚɧɵ ɩɚɪɨɜɵɟ ɬɭɪɛɢɧɵ Ʉ-660-300 ɢ ɤɨɬɥɨɚɝɪɟɝɚɬɵ ɩɪɨɢɡɜɨɞɫɬɜɚ Mitsubishis 

Heavy Industrial. 

Ɍɟɩɥɨɜɚɹ ɧɚɝɪɭɡɤɚ ɫɟɬɟɜɨɝɨ ɩɨɞɨɝɪɟɜɚɬɟɥɹ Ʉ-660-300 ɫɨɫɬɚɜɢɥɚ 46520 ɤȼɬ, 

ɞɥɹ ɬɭɪɛɨɚɝɪɟɝɚɬɚ ɛɵɥ ɩɨɫɬɪɨɟɧ ɩɪɨɰɟɫɫ ɪɚɫɲɢɪɟɧɢɹ, ɨɩɪɟɞɟɥɟɧɵ ɩɚɪɚɦɟɬɪɵ ɩɨ 

ɷɥɟɦɟɧɬɚɦ ɫɯɟɦ. Ⱦɚɥɟɟ ɛɵɥɢ ɫɨɫɬɚɜɥɟɧɵ ɭɪɚɜɧɟɧɢɹ ɬɟɩɥɨɜɨɝɨ ɢ ɦɚɬɟɪɢɚɥɶɧɨɝɨ 

ɛɚɥɚɧɫɚ, ɨɩɪɟɞɟɥɟɧɵ ɜɫɟ ɧɟɨɛɯɨɞɢɦɵɟ ɪɚɫɯɨɞɵ, ɷɧɬɚɥɶɩɢɢ, ɩɨɫɥɟ ɱɟɝɨ ɛɵɥɚ 

ɩɪɨɢɡɜɟɞɟɧɚ ɩɪɨɜɟɪɤɚ ɩɨ ɦɨɳɧɨɫɬɢ, ɩɨɝɪɟɲɧɨɫɬɶ ɫɨɫɬɚɜɢɥɚ 0 %. ɋɥɟɞɭɸɳɢɦ 

ɲɚɝɨɦ ɛɵɥ ɪɚɫɱɟɬ ɬɟɯɧɢɤɨ–ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɫɬɚɧɰɢɢ, ɢɡ ɧɟɝɨ ɛɵɥ 

ɨɩɪɟɞɟɥɟɧ ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɚ ɜɵɪɚɛɨɬɤɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɤɨɬɨɪɵɣ 

ɫɨɫɬɚɜɢɥ Ͳ,ʹ͹Ͷ ɤɝ/ɤȼɬ∙ɱ, ɚ ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɚ ɜɵɪɚɛɨɬɤɭ ɬɟɩɥɨɜɨɣ 

ɷɧɟɪɝɢɢ  ͵ͷ,͵Ͳͳ ɤɝ/ȽȾɠ∙ɱ.  

ɋɥɟɞɭɸɳɢɦ ɷɬɚɩɨɦ ɛɵɥ ɜɵɛɨɪ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɉɨ 

ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɫɱɢɬɚɧɧɨɝɨ ɬɪɟɛɭɟɦɨɝɨ ɡɧɚɱɟɧɢɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɜ ɪɚɡɦɟɪɟ 

1321,406 ɦ3/ɱ ɛɵɥɢ 2 ɩɢɬɚɬɟɥɶɧɵɯ ɧɚɫɨɫɚ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɋȼɉɌ-350-1350 ɫ 

ɬɭɪɛɨɩɪɢɜɨɞɨɦ ɈɊ18ɉ ɄɌɁ. Ɍɚɤɠɟ ɩɨ ɪɚɫɫɱɢɬɚɧɧɨɦɭ ɬɪɟɛɭɟɦɨɦɭ ɡɧɚɱɟɧɢɸ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɜ ɪɚɡɦɟɪɟ 1250,05 ɦ3/ɱ ɛɵɥɢ ɜɵɛɪɚɧɵ 2 ɩɢɬɚɬɟɥɶɧɵɯ ɧɚɫɨɫɚ 

ɩɟɪɜɨɣ ɫɬɟɩɟɧɢ ɉɗ-900 ɫ ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɦ. ɂɫɯɨɞɹ ɢɡ ɪɚɫɫɱɢɬɚɧɧɨɝɨ ɬɪɟɛɭɟɦɨɝɨ 

ɡɧɚɱɟɧɢɹ ɛɵɥɢ ɜɵɛɪɚɧɵ ɤɨɧɞɟɧɫɚɬɧɵɟ ɧɚɫɨɫɵ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ, ɩɨ ɡɧɚɱɟɧɢɸ 

ɬɪɟɛɭɟɦɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɧɚɫɨɫɚ ɜ ɪɚɡɦɟɪɟ 1364,616 ˏ ଷ/ɱ ɛɵɥɢ ɜɵɛɪɚɧɵ 2  

ɧɚɫɨɫɚ Ʉɫȼ 1500-140, ɢ ɛɵɥɢ ɜɵɛɪɚɧɵ ɤɨɧɞɟɧɫɚɬɧɵɟ ɧɚɫɨɫɵ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ, ɩɨ 

ɡɧɚɱɟɧɢɸ ɬɪɟɛɭɟɦɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɧɚɫɨɫɚ ɜ ɪɚɡɦɟɪɟ 1093,395 ˏଷ/ɱ ɛɵɥɢ 

ɜɵɛɪɚɧɵ 2  ɧɚɫɨɫɚ 2Ⱦ2000-21. ɐɢɪɤɭɥɹɰɢɨɧɧɵɟ ɧɚɫɨɫɵ Ɉɉ2-145ɗ ɜ ɤɨɥɢɱɟɫɬɜɟ 

2 ɲɬɭɤ ɢ ɨɞɢɧ ɜ ɪɟɡɟɪɜɟ ɜɵɛɢɪɚɥɢɫɶ ɢɫɯɨɞɹ ɢɡ ɨɛɳɟɣ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɨɛɴɟɦɟ ɜɨɞɵ, 

ɪɚɜɧɨɦ ͷͲͲͲͲ ˏଷ/ɱ, ɩɨɫɥɟ ɷɬɨɝɨ ɛɵɥɢ ɜɵɛɪɚɧɵ ɫɟɬɟɜɵɟ ɧɚɫɨɫɵ ɋɗ 320-100 ɜ 

ɤɨɥɢɱɟɫɬɜɟ 2 ɲɬɭɤ ɢ ɨɞɢɧ ɜ ɪɟɡɟɪɜɟ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ 
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ɧɚɫɨɫɨɜ 320 ˏଷ/ɱ. ɋɥɟɞɭɸɳɢɦ ɲɚɝɨɦ ɛɵɥ ɜɵɛɨɪ ɦɚɪɤɢ ɫɟɬɟɜɵɯ ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ, 

ɛɵɥɢ ɜɵɛɪɚɧɵ ɫɟɬɟɜɵɟ ɩɨɞɨɝɪɟɜɚɬɟɥɢ ɦɚɪɤɢ: ɉɋȼ-315-3-23 ɢ ɉɋȼ-200-14-23 . 

Ɍɚɤɠɟ ɛɵɥ ɜɵɛɪɚɧ ɞɟɚɷɪɚɬɨɪ Ⱦɋɉ-2000 ɩɨ ɧɚɣɞɟɧɧɨɦɭ ɡɧɚɱɟɧɢɸ ɪɚɫɯɨɞɚ 

ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ, ɤɨɬɨɪɵɣ ɫɨɫɬɚɜɢɥ 1854,834 ɬ/ɱ. Ⱦɚɥɟɟ ɛɵɥɢ ɜɵɛɪɚɧɵ 2 

ɞɭɬɶɟɜɵɯ ɜɟɧɬɢɥɹɬɨɪf ȼȾɈȾ-41-500-1 ɩɨ ɧɚɣɞɟɧɧɨɦɭ ɡɧɚɱɟɧɢɸ ɪɚɫɱɟɬɧɨɣ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɜɟɧɬɢɥɹɬɨɪɚ. Ⱥɧɚɥɨɝɢɱɧɨ, ɩɨ ɪɚɫɱɟɬɧɨɦɭ ɡɧɚɱɟɧɢɸ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɛɵɥɢ ɜɵɛɪɚɧɵ ɞɵɦɨɫɨɫɵ ȼȾɈȾ-43-500-1 ɜ ɤɨɥɢɱɟɫɬɜɟ 2 

ɲɬ. Ɂɚɤɥɸɱɢɬɟɥɶɧɵɦ ɷɬɚɩɨɦ ɛɵɥ ɪɚɫɱɟɬ ɢ ɜɵɛɨɪ ɞɵɦɨɜɨɣ ɬɪɭɛɵ, ɩɨ ɧɚɣɞɟɧɧɨɦɭ 

ɡɧɚɱɟɧɢɸ ɦɢɧɢɦɚɥɶɧɨɣ ɞɨɩɭɫɬɢɦɨɣ ɜɵɫɨɬɵ ɜ ɪɚɡɦɟɪɟ 180 ɦ ɛɵɥɚ ɜɵɛɪɚɧɚ 1 

ɬɪɭɛɚ. 

Ɍɚɤɠɟ ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ ɫɬɚɧɰɢɢ ɦɨɳɧɨɫɬɶ 1950 Ɇȼɬ 

ɢ ɧɚɩɪɹɠɟɧɢɟɦ 500 ɤȼ, ɪɚɡɪɚɛɨɬɚɧɵ ɫɯɟɦɵ ɜɵɞɚɱɢ ɦɨɳɧɨɫɬɢ ɢ ɫɨɛɫɬɜɟɧɧɵɯ 

ɧɭɠɞ, ɚ ɬɚɤɠɟ ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɫɬɚɧɰɢɢ. Ȼɵɥɢ ɩɨɞɨɛɪɚɧɚ ɧɨɦɟɧɤɥɚɬɭɪɚ 

ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɷɥɟɤɬɪɨɰɟɯɚ: ɬɭɪɛɨɝɟɧɟɪɚɬɨɪɵ ɬɢɩɚ Ɍȼȼ-660-2Ɍ ɢ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɢɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ Ɍɇɐ-1000000/500.  

Ɍɚɤɠɟ ɧɚ ɨɫɧɨɜɚɧɢɢ ɪɚɫɫɱɢɬɚɧɧɵɯ ɤɪɢɬɟɪɢɹɯ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɩɪɨɟɤɬɚ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɹɜɥɹɟɬɫɹ ɞɨɯɨɞɧɵɦ, ɬɚɤ ɤɚɤ ɢɧɞɟɤɫ 

ɞɨɯɨɞɧɨɫɬɢ ɫɨɫɬɚɜɢɥ 1,087, ɫɨ ɫɪɨɤɚɦɢ ɨɤɭɩɚɟɦɨɫɬɢ: ɩɪɨɫɬɨɣ ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ 

ɫɨɫɬɚɜɢɥ 8,91 ɥɟɬ, ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ – 16,684 ɥɟɬ. 
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БР-13.03.01 003
Изм. Лист № докум. Подп. Дата
Разраб. Омуралиев Б.А,

Генеральный
план

Лист Листов
Пров. Шишимарев П.В.
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БР-13.03.01 003 ГП  Генеральный план 

  Здания и сооружения

1 Главный корпус 1
2 Повышающий трансфоматор 8
3 Промежуточный бьеф 1
4 Обводной канал 1
5 Открытый отводящий 1

канал
6 Пуско-отопительная 1

котльная
7 Административное здание 1
8 Складские помещения 1
9 Ремонтно-сборочная 1

площадка
10 Козловой кран 2
11 Бак химических реагентов 12
12 Цех ХВО 1
13 Топливохранилище 1
14 Эстакада для слива мазута 2

из ЖД вагонов
15 ОРУ 110 кВ 1
16 ОРУ 220 кВ 1
17 ОРУ 500 кВ 2
18 Дымовые трубы 4
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БР-13.03.01 004 ГЧ Сетевой подогреватель 
ПСВ-315-3-23. 

      Сборочные единицы

1 Патрубок входа 1

сетевой воды
2 Патрубок выдоха 1

сетевой воды
3 Патрубок входа пара
4 Пабрубок подвода 1

коднесата
5 Патрубок выхода 1

конденсата

Детали

6 Трубная доска 1

7 Трубный пучок 1

8 Гидрозатвор 1

9 Воздухоотсасывающее 1

устройсвто
10 Водоуказательная колонка 1

11 Крышка водяной камеры 1

12 Корпус 1
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