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ɊȿɎȿɊȺɌ 
 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «ɉɪɨɟɤɬ ɪɟɤɨɧɫɬɪɭɤɰɢɢ 
ɍɫɬɶ-ɂɥɢɦɫɤɨɣ Ɍɗɐ» ɫɨɞɟɪɠɢɬ 54 ɫɬɪɚɧɢɰɵ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 15 ɢɫ-
ɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ, 4 ɥɢɫɬɚ ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ. 

ɉȺɊɈȼȺə ɌɍɊȻɂɇȺ, ɉɊɂɄɅɘɑȿɇɇȺə ɌɍɊȻɂɇȺ, ɉɊɂɇɐɂɉɂ-
ȺɅɖɇȺə ɌȿɉɅɈȼȺə ɋɏȿɆȺ, ɌȿɏɇɂɄɈ-ɗɄɈɇɈɆɂɑȿɋɄɂȿ ɉɈɄȺɁȺ-
ɌȿɅɂ, ɈɏɊȺɇȺ ɈɄɊɍɀȺɘɓȿɃ ɋɊȿȾɕ, ɉɊɈȿɄɌɂɊɈȼȺɇɂȿ ɋɂɋɌȿ-
Ɇɕ ȼɈȾɈɋɇȺȻɀȿɇɂə ȾɅə ɈȻɔȿɄɌȺ ɊȺɋɒɂɊȿɇɂə 

Ɉɛɴɟɤɬɨɦ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɹɜɥɹɟɬɫɹ ɬɭɪɛɢɧɚ Ɋ-50-130/13 ɧɚ ɍɫɬɶ-
ɂɥɢɦɫɤɨɣ Ɍɗɐ. 

ɐɟɥɶ ɪɟɤɨɧɫɬɪɭɤɰɢɢ: 
– ɭɜɟɥɢɱɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɢ ɬɟɩɥɨɜɨɣ ɦɨɳɧɨɫɬɢ 

ɫɬɚɧɰɢɢ; 
– ɩɨɜɵɲɟɧɢɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɭɪɛɢɧɵ Ɋ-50-130/13; 
– ɭɜɟɥɢɱɟɧɢɟ ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɫɬɚɧɰɢɢ; 
ȼ ɞɢɩɥɨɦɧɨɦ ɩɪɨɟɤɬɟ ɩɪɨɢɡɜɟɞёɧ ɚɧɚɥɢɡ ɩɟɪɟɜɨɞɚ ɬɭɪɛɢɧɵ ɜ ɩɪɢɤɥɸ-

ɱɟɧɧɵɣ ɪɟɠɢɦ ɫɨ ɫɥɟɞɭɸɳɢɦɢ ɧɚɱɚɥɶɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɩɚɪɚ: ɞɚɜɥɟɧɢɟ – 
1,5 Ɇɉɚ, ɬɟɦɩɟɪɚɬɭɪɚ – 275 ℃, ɫ ɩɢɬɚɧɢɟɦ ɨɬ ɤɨɥɥɟɤɬɨɪɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ 
ɩɚɪɚ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɟɨɛɯɨɞɢɦɵɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ, ɪɚɫɫɱɢɬɚɧɚ ɬɟɩɥɨɜɚɹ 
ɫɯɟɦɚ ɫ ɜɧɟɫёɧɧɵɦɢ ɜ ɧɟё ɢɡɦɟɧɟɧɢɹɦɢ. Ɉɩɪɟɞɟɥɟɧɵ ɨɫɧɨɜɧɵɟ ɬɟɯɧɢɤɨ-
ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ. 

ȼ ɞɨɩɨɥɧɟɧɢɟ ɤ ɩɪɨɟɤɬɭ ɛɵɥ ɜɵɩɨɥɧɟɧ ɪɚɫɱɟɬ ɫɢɫɬɟɦɵ ɨɛɨɪɨɬɧɨɝɨ ɜɨ-
ɞɨɫɧɚɛɠɟɧɢɹ, ɰɟɥɶɸ ɤɨɬɨɪɨɝɨ ɹɜɥɹɥɨɫɶ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɧɨɜɨɣ ɛɚɲɟɧɧɨɣ 
ɝɪɚɞɢɪɧɢ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɟɟ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ: ɫɤɨɪɨɫɬɢ ɜɨɡɞɭɯɚ ɢ ɬɟɦɩɟ-
ɪɚɬɭɪɭ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ, ɚ ɬɚɤɠɟ ɞɚɧɨ ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɜɵɩɨɥ-
ɧɟɧɢɹ ɩɪɟɞɥɨɠɟɧɧɨɣ ɪɟɤɨɧɫɬɪɭɤɰɢɢ. 
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ɏɚɪɚɤɬɟɪɧɨɣ ɨɫɨɛɟɧɧɨɫɬɶɸ ɷɧɟɪɝɟɬɢɤɢ ɩɨɫɥɟɞɧɢɯ ɥɟɬ ɹɜɥɹɟɬɫɹ ɩɨɫɬɨ-
ɹɧɧɨɟ ɫɧɢɠɟɧɢɟ ɨɬɩɭɫɤɚ ɬɟɩɥɚ ɩɚɪɨɜɵɯ ɬɭɪɛɢɧ. ɂɡ ɚɧɚɥɢɡɚ ɩɨɤɚɡɚɬɟɥɟɣ ɪɚ-
ɛɨɬɵ Ɍɗɐ ɜɢɞɧɨ, ɱɬɨ ɛɨɥɶɲɟ ɜɫɟɝɨ ɫɧɢɡɢɥɚɫɶ ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɨɬɩɭɫɤɟ ɩɚɪɚ ɧɚ 
ɧɭɠɞɵ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ, ɚ ɷɬɨ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɪɢɜɨɞɢɬ ɤ ɡɚɦɟɬ-
ɧɨɦɭ ɫɧɢɠɟɧɢɸ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɫɬɚɧɰɢɢ. 
ȼɫɥɟɞɫɬɜɢɟ ɷɬɨɝɨ ɨɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɩɪɨɫɬɚɢɜɚɟɬ. ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ 
ɩɪɨɫɬɨɣ ɨɛɨɪɭɞɨɜɚɧɢɹ ɬɨɠɟ ɬɪɟɛɭɟɬ ɩɨɞɞɟɪɠɚɧɢɹ ɟɝɨ ɜ ɪɚɛɨɱɟɦ ɫɨɫɬɨɹɧɢɢ, ɚ 
ɷɬɨ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɬɪɟɛɭɟɬ ɡɚɬɪɚɬ.  

ɍɫɬɶ-ɂɥɢɦɫɤɚɹ Ɍɗɐ ɪɚɫɩɨɥɨɠɟɧɚ ɜ ɝɨɪɨɞɟ ɍɫɬɶ-ɂɥɢɦɫɤɟ ɂɪɤɭɬɫɤɨɣ 
ɨɛɥɚɫɬɢ ɧɚ ɩɥɨɳɚɞɤɟ ɍɫɬɶ-ɂɥɢɦɫɤɨɝɨ ɥɟɫɨɩɪɨɦɵɲɥɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ. ɉɨ 
ɜɵɪɚɛɨɬɤɢ ɷɧɟɪɝɢɢ ɞɚɧɧɚɹ ɫɬɚɧɰɢɹ ɹɜɥɹɟɬɫɹ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɝɨ ɬɢɩɚ. ɋɬɚɧ-
ɰɢɹ ɨɛɟɫɩɟɱɢɜɚɟɬ ɬɟɩɥɨɜɨɣ ɧɚɝɪɭɡɤɨɣ ɨɬɨɩɥɟɧɢɟ, ɜɟɧɬɢɥɹɰɢɸ, ɝɨɪɹɱɟɟ ɜɨɞɨ-
ɫɧɚɛɠɟɧɢɹ ɝɨɪɨɞɚ. ɉɨɦɢɦɨ ɷɬɨɝɨ, ɪɚɧɟɟ ɩɚɪ ɟɳɟ ɨɬɛɢɪɚɥɫɹ ɫ ɩɪɨɬɢɜɨɞɚɜɥɟɧ-
ɱɟɫɤɨɣ ɬɭɪɛɢɧɵ ɬ/ɚ ɫɬ.№4 Ɋ-50-130/13 ɧɚ ɧɭɠɞɵ ɥɟɫɨɩɪɨɦɵɲɥɟɧɧɨɝɨ ɤɨɦ-
ɩɥɟɤɫɚ ɝɪɭɩɩɵ “ɂɥɢɦ”. ɋɩɭɫɬɹ ɜɪɟɦɹ, ɩɪɟɞɩɪɢɹɬɢɟ ɭɫɬɚɧɨɜɢɥɨ ɫɟɛɟ ɫɨɛ-
ɫɬɜɟɧɧɵɣ ɢɫɬɨɱɧɢɤ ɬɟɩɥɚ – ɤɨɬɟɥɶɧɭɸ, ɩɨ ɩɪɢɱɢɧɟ ɤɨɬɨɪɨɣ ɭɠɟ ɧɟɬ ɧɟɨɛɯɨ-
ɞɢɦɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɚɪ, ɨɬɩɭɫɤɚɟɦɵɣ ɫ ɍ-ɂɌɗɐ. ɑɬɨɛɵ ɧɟ ɜɵɜɨɞɢɬɶ ɞɚɧ-
ɧɭɸ ɬɭɪɛɢɧɭ ɢɡ ɫɬɪɨɹ, ɩɪɟɞɥɚɝɚɟɬɫɹ ɚɥɶɬɟɪɧɚɬɢɜɚ, ɡɚɤɥɸɱɚɸɳɚɹɫɹ ɜ ɦɚɤɫɢ-
ɦɚɥɶɧɨɦ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɩɚɪɚ, ɨɬɩɭɫɤɚɟɦɨɝɨ ɧɚ ɞɚɧɧɭɸ ɬɭɪɛɢɧɭ. Ⱦɥɹ ɷɬɨɝɨ 
ɛɵɥ ɪɚɫɫɦɨɬɪɟɧ ɜɚɪɢɚɧɬ ɭɫɬɚɧɨɜɤɢ ɩɪɢɤɥɸɱɟɧɧɨɣ ɬɭɪɛɢɧɵ, ɪɚɛɨɬɚɸɳɟɣ ɧɚ 
ɨɬɪɚɛɨɬɚɧɧɨɦ ɩɚɪɟ ɩɨɫɥɟ ɬɭɪɛɢɧɵ ɬɢɩɚ Ɋ. Ɉɩɬɢɦɚɥɶɧɵɦ ɜɚɪɢɚɧɬɨɦ ɩɨɞɤɥɸ-
ɱɟɧɢɹ ɛɭɞɟɬ ɹɜɥɹɬɶɫɹ ɭɫɬɚɧɨɜɤɚ ɬɭɪɛɢɧɵ ɫ ɪɟɝɭɥɢɪɭɟɦɵɦ ɨɬɨɩɢɬɟɥɶɧɵɦ ɨɬ-
ɛɨɪɨɦ – ɉɌ-45-15 ɩɪɢ ɨɬɨɩɢɬɟɥɶɧɨɣ ɧɚɝɪɭɡɤɟ 108 Ƚɤɚɥ/ɱ ɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ 
ɦɨɳɧɨɫɬɶɸ 37,5 Ɇȼɬ, ɡɚ ɫɱɟɬ ɤɨɬɨɪɨɣ ɩɨɜɵɲɚɟɬɫɹ ɤɚɤ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɦɨɳ-
ɧɨɫɬɶ ɫɬɚɧɰɢɢ, ɬɚɤ ɢ ɟɟ ɬɟɩɥɨɜɚɹ ɧɚɝɪɭɡɤɚ. 
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 ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɱɚɫɬɶ 

1.1 ɗɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɜɵɛɨɪɚ ɫɨɫɬɚɜɚ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭ-
ɞɨɜɚɧɢɹ 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɨɬɪɟɛɢɬɟɥɢ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɩɚɪɚ ɨɬɫɭɬɫɬɜɭɸɬ, ɱɬɨ 
ɹɜɥɹɟɬɫɹ ɩɪɢɱɢɧɨɣ ɨɝɪɚɧɢɱɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɦɨɳɧɨɫɬɢ ɩɨ ɝɪɭɩɩɟ 50 Ɇȼɬ. 
Ɉɝɪɚɧɢɱɟɧɢɹ ɧɨɫɹɬ ɫɟɡɨɧɧɵɣ ɯɚɪɚɤɬɟɪ ɢ ɡɚɜɢɫɹɬ ɨɬ ɨɬɩɭɫɤɚ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ 
ɩɨɬɪɟɛɢɬɟɥɹɦ.  

ɋ ɰɟɥɶɸ ɫɧɢɠɟɧɢɹ ɨɝɪɚɧɢɱɟɧɢɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɦɨɳɧɨ-
ɫɬɢ ɩɨ ɝɪɭɩɩɟ 50 Ɇȼɬ ɧɟɨɛɯɨɞɢɦɨ ɡɚɞɟɣɫɬɜɨɜɚɬɶ ɦɨɳɧɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧ-
ɧɵɯ ɨɬɛɨɪɨɜ ɬɭɪɛɢɧ Ɋ-50-130/13.  

ɉɨ ɩɚɪɚɦɟɬɪɚɦ ɢ ɪɚɫɯɨɞɭ ɦɹɬɨɝɨ ɩɚɪɚ, ɜɵɛɢɪɚɟɦ ɩɨɞɯɨɞɹɳɭɸ ɩɪɢɤɥɸ-
ɱɟɧɧɭɸ ɩɚɪɨɜɭɸ ɬɭɪɛɢɧɭ ɦɚɪɤɢ ɉɌ-45-15, ɩɪɨɢɡɜɨɞɫɬɜɚ ɍɌɁ. 

1.2 Ɋɚɫɱɟɬ ɩɪɨɟɤɬɧɨɣ ɫɟɛɟɫɬɨɢɦɨɫɬɢ 

1.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɟɠɟɝɨɞɧɵɯ ɢɡɞɟɪɠɟɤ, ɫɜɹɡɚɧɧɵɯ ɫ ɷɤɫɩɥɭɚɬɚɰɢ-
ɟɣ 

ɇɟɨɛɯɨɞɢɦɨ ɪɚɫɫɱɢɬɚɬɶ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɧɚ ɩɪɨ-
ɟɤɬɢɪɭɟɦɭɸ ɩɪɢɤɥɸɱɟɧɧɭɸ ɩɚɪɨɜɭɸ ɬɭɪɛɢɧɭ ɦɚɪɤɢ ɉɌ-45-15. 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɜ ɩɪɨɟɤɬɧɵɯ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɪɚɫ-
ɱɟɬɚɯ, ɝɪɭɩɩɢɪɭɸɬɫɹ ɜ ɭɤɪɭɩɧɟɧɧɵɟ ɫɬɚɬɶɢ ɤɚɥɶɤɭɥɹɰɢɢ, ɦɥɧ. ɪɭɛ./ɝɨɞ [3]: 

эܷ = ˕ܷ + ˊܷ˒ + ˃ܷ + ˕ܷ˓ + ܷ˒˓, (1) 

ɝɞɟ ˕ܷ– ɡɚɬɪɚɬɵ ɧɚ ɬɨɩɥɢɜɨ; 
 ˊܷ˒ – ɪɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ;  ˃ܷ – ɚɦɨɪɬɢɡɚɰɢɹ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɫɪɟɞɫɬɜ; ˕ܷ˓– ɪɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɨɫɧɨɜɧɵɯ ɫɪɟɞɫɬɜ; ܷ˒˓– ɩɪɨɱɢɟ ɪɚɫɯɨɞɵ; 

 
1.2.2 Ɋɚɫɱёɬ ɡɚɬɪɚɬ ɧɚ ɬɨɩɥɢɜɨ 

ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɭɫɥɨɜɧɨɝɨ ɬɨɩɥɢɜɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɩɨɫɱɢɬɚɧ ɜ ɬɟɯɧɢɱɟɫɤɨɣ ɱɚɫɬɢ ɩɪɨɟɤɬɚ ɢ ɫɨɫɬɚɜɥɹɟɬ 0,27 ɤɝ ɭ.ɬ./(ɤȼɬ∙ɱ) ɢɥɢ 
0,27 ɬ ɭ.ɬ./(Ɇȼɬ∙ɱ). 

ɉɨɥɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɚ Ɍɗɐ ɫɤɥɚɞɵɜɚɟɬɫɹ ɢɡ ɟɝɨ ɪɚɫɯɨɞɚ ɧɚ ɩɪɨɢɡ-
ɜɨɞɫɬɜɨ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɜ ɝɨɪɹɱɟɣ ɜɨɞɟ ɢ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, 
ɬɵɫ. ɬ ɭ.ɬ./ɝɨɞ: 
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˙э˕ܤ = ˅ˆܤ +  э, (2)ܤ

ɝɞɟ  ܤˆ˅ – ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɜ ɝɨɪɹɱɟɣ ɜɨɞɟ, 
ɬɵɫ. ɬ ɭ.ɬ./ɝɨɞ. ܤэ– ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɚ ɜɵɪɚɛɨɬɤɭ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ, ɬɵɫ. ɬ 

ɭ.ɬ./ɝɨɞ. 
ɉɨɥɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɚ ɜɵɪɚɛɨɬɤɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɬɵɫ. ɬ ɭ.ɬ./ɝɨɞ: ܤэ = ܾэ + ܹ̂ .˅ы˓, (3) 

ɝɞɟ  ܹ̂ .˅ы˓ – ɝɨɞɨɜɚɹ ɜɵɪɚɛɨɬɤɚ ɷɧɟɪɝɢɢ, Ɇȼɬ∙ɱ. ܹ̂ .˅ы˓ = 𝑁˖ + ̟ܶ ˔˕, (4) 

ɝɞɟ    𝑁˖ – ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɛɥɨɤɚ, Ɇȼɬ;   ̟ܶ ˔˕– ɱɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ, ɱ; ܹ̂ .˅ы˓ = ଷ଻,ହ∙ଶଷହ∙ଶସ+ସହ∙ଶସሺଷ଺ହ−ଶଷହሻଵ଴଴଴ = ͵ͷͳ,ͻ.  ܤэ = Ͳ,ʹ͹ ∙ ͵ͷͳ,ͻ = ͻͷ,Ͳͳ͵ 

ɉɨɥɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɚ ɜɵɪɚɛɨɬɤɭ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ, ɬɵɫ. ɬ ɭ.ɬ./ɝɨɞ: ܤˆ˅ = ܾэ ∙ ܳˆ˅, (5) 

ɝɞɟ  ܳˆ˅ – ɝɨɞɨɜɨɟ ɩɪɨɢɡɜɨɞɫɬɜɨ ɬɟɩɥɚ ɧɚ Ɍɗɐ ɩɨ ɝɨɪɹɱɟɣ ɜɨɞɟ, ɬɵɫ. Ƚɤɚɥ. ܳˆ˅ = 𝑁ˆ˅ ∙ ܶ̂ ˅ ∙ ͳͲ−ଷ, (6) 

ɝɞɟ  𝑁ˆ˅ – ɬɟɩɥɨɜɚɹ ɧɚɝɪɭɡɤɚ ɩɨɬɪɟɛɢɬɟɥɟɣ, Ƚɤɚɥ/ɱɚɫ;   ܶ̂ ˅– ɱɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɚɤɫɢɦɭɦɚ ɬɟɩɥɨɜɨɣ ɧɚɝɪɭɡɤɢ, ɱɚɫ/ɝɨɞ. ܳˆ˅ = ͳͲͺ ∙ ʹ͵ͷ ∙ ʹͶ ∙ ͳͲ−ଷ = ͸Ͳͻ,ͳʹ,  ܤˆ˅ = Ͳ,ͳͺ͵ ∙ ͸Ͳͻ,ͳʹ = ͳͳͳ,Ͷ͸ͻ, ܤ˕э˙ = ͳͳͳ,Ͷ͸ͻ + ͻͷ,Ͳͳ͵ = ʹͲ͸,Ͷͺʹ. 

Ɂɚɬɪɚɬɵ ɧɚ ɬɨɩɥɢɜɨ, ɦɥɧ. ɪɭɛ./ɝɨɞ: 

˕ܷ = Ц ∙ ˙э˕ܤ ∙ ͳͲ−ଷ, (7) 

ɝɞɟ  Ц – ɰɟɧɚ ɭɫɥɨɜɧɨɝɨ ɬɨɩɥɢɜɚ, ɪɭɛ./ɬ ɭ.ɬ., ɩɨ ɞɚɧɧɵɦ ɍ-ɂɌɗɐ. 
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˕ܷ = ͺͲͷ ∙ ʹͲ͸,Ͷͺʹ ∙ ͳͲ−ଷ = ͳ͸͸,ʹͳͺ  

1.2.3 Ɋɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ 

Ⱦɥɹ ɩɪɢɛɥɢɠɟɧɧɵɯ ɪɚɫɱɟɬɨɜ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɩɨ ɫɬɚɧɰɢɢ ɦɨɠɧɨ ɢɫ-
ɩɨɥɶɡɨɜɚɬɶ ɮɨɪɦɭɥɭ, ɦɥɧ.ɪɭɛ/ɝɨɞ: 

ˊܷ˒ = 𝑁˖ ∙ ݊˖ ∙ ФЗʞ ∙ ͳͲ−଺, (8) 

ɝɞɟ  ݊˖ – ɲɬɚɬɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɱɟɥ./Ɇȼɬ; ФЗʞ – ɫɪɟɞɧɹɹ ɡɚɪɩɥɚɬɚ ɨɞɧɨɝɨ ɪɚɛɨɬɧɢɤɚ ɡɚ ɝɨɞ, ɪɭɛ. (ɩɨ ɞɚɧɧɵɦ ɍ-ɂɌɗɐ). 

ˊܷ˒ = Ͷͷ ∙ ͳ ∙ ͵͸ͲͲͲͲ ∙ ͳͲ−଺ = ͳ͸,ʹ.  

1.2.4 Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ 

Ɋɚɡɦɟɪ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɨɬɱɢɫɥɟɧɢɣ, ɦɥɧ. ɪɭɛ./ɝɨɞ: 

˃ܷ = 𝐾 ∙  (9) ,˃ܪ

ɝɞɟ  ܪ˃ – ɫɪɟɞɧɹɹ ɧɨɪɦɚ ɚɦɨɪɬɢɡɚɰɢɢ ɫɬɚɧɰɢɢ ɜ ɰɟɥɨɦ; ɉɪɢɧɢɦɚɟɦ 6,7%; 𝐾– ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ ɜ ɩɪɢɤɥɸɱɟɧɧɭɸ ɬɭɪɛɢɧɭ, ɦɥɧ. ɪɭɛ. 𝐾 = 𝐾˃ˏ ∙ ௗˍ˓ௗ˒ˈ˓ˏ, (10) 

ɝɞɟ  𝐾˃ˏ – ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ ɜ ɚɧɚɥɨɝɢɱɧɭɸ ɬɭɪɛɢɧɭ ɉɌ-45-15 ɧɚ 
ɉɟɪɦɫɤɨɣ Ɍɗɐ, ɦɥɧ.ɪɭɛ.; ݀ˍ˓– ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɤ ɫɬɨɢɦɨɫɬɢ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɞɥɹ ɂɪɤɭɬɫɤɨɣ ɨɛɥɚɫɬɢ; ݀˒ˈ˓ˏ– ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɤ ɫɬɨɢɦɨɫɬɢ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɫɬɪɨɢɬɟɥɶ-
ɫɬɜɚ ɞɥɹ ɉɟɪɦɫɤɨɝɨ ɤɪɚɹ. 𝐾 = ʹ͸ͲͲ ∙ ଵ,ଵଷଵ,ଵ = ʹ͸͹Ͳ,ͻ,  

˃ܷ = ʹ͸͹Ͳ,ͻ ∙ ଺,଻ଵ଴଴ = ͳ͹ͺ,ͻͷͳ.  

1.2.5 Ɋɚɫɯɨɞɵ ɩɨ ɪɟɦɨɧɬɧɨɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸ 

Ɋɚɫɯɨɞɵ ɩɨ ɪɟɦɨɧɬɭ, ɦɥɧ. ɪɭɛ./ɝɨɞ: 
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˕ܷ˓ = 𝐾 ∙  (11) ,˓˕ܪ

ɝɞɟ  ܪ˕˓ – ɧɨɪɦɚ ɨɬɱɢɫɥɟɧɢɣ ɧɚ ɪɟɦɨɧɬɧɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɨɬ ɤɚɩɢɬɚɥɶɧɵɯ 
ɜɥɨɠɟɧɢɣ ɜ Ɍɗɋ. 

˕ܷ˓ = ʹ͸͹Ͳ,ͻͲͻ ∙ ହଵ଴଴ = ͳ͵͵,ͷͶͷ,  

1.2.6 ɉɪɨɱɢɟ ɪɚɫɯɨɞɵ 

Ʉ ɩɪɨɱɢɦ ɪɚɫɯɨɞɚɦ ɨɬɧɨɫɹɬɫɹ: 
– ɨɛɳɟɰɟɯɨɜɵɟ ɢ ɨɛɳɟɫɬɚɧɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ; 
– ɪɚɫɯɨɞɵ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ; 
– ɧɚɥɨɝɢ ɢ ɫɛɨɪɵ; 
– ɩɥɚɬɚ ɡɚ ɡɟɦɥɸ 
– ɢ ɞɪ. 
ɂɯ ɜɟɥɢɱɢɧɚ ɩɪɢɧɢɦɚɟɬɫɹ 20 – 30 % ɨɬ ɫɭɦɦɚɪɧɵɯ ɡɚɬɪɚɬ ɧɚ ɚɦɨɪɬɢɡɚ-

ɰɢɸ, ɪɟɦɨɧɬ ɢ ɡɚɪɩɥɚɬɭ, ɫ ɭɱёɬɨɦ ɫɬɪɚɯɨɜɵɯ ɜɡɧɨɫɨɜ, ɦɥɧ. ɪɭɛ./ɝɨɞ: ܷ˒˓ = Ͳ,ʹ ∙ ( ˃ܷ + ˕ܷ˓ + ˊܷ˒) + СʝЦ, (12) 

ɝɞɟ  СʝЦ – ɫɬɪɚɯɨɜɵɟ ɜɡɧɨɫɵ ɜɨ ɜɧɟɛɸɞɠɟɬɧɵɟ ɮɨɧɞɵ, ɪɚɫɫɱɢɬɵɜɚɟɦɵɟ ɩɨ 
ɫɬɚɜɤɟ 30% ɨɬ ɪɚɫɯɨɞɨɜ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ, ɦɥɧ. ɪɭɛ./ɝɨɞ. СʝЦ = Ͳ,͵ ∙ ͳ͸,ʹ = Ͷ,ͺ͸,  ܷ˒˓ = Ͳ,ʹ ∙ ሺͳ͹ͺ,ͻͷͳ ∙ ͳ͵͵,ͷͶͷ ∙ ͳ͸,ʹሻ + Ͷ,ͺ͸ = ͹Ͳ,ͷͻͻ. 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɫɨɫɬɚɜɥɹɸɬ, ɦɥɧ. ɪɭɛ./ɝɨɞ: 

эܷ = ͳ͸͸,ʹͳͺ ∙ ͳ͸,ʹ + ͳ͹ͺ,ͻͷͳ + ͳ͵͵,ͷͶͷ + ͹Ͳ,ͷͻͻ = ͷ͸ͷ,ͷͳͶ.  

1.3 Ɋɚɫɱɟɬ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɟɞɢɧɢɰɵ ɬɟɩɥɨɜɨɣ ɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪ-
ɝɢɢ 

Ƚɨɞɨɜɨɣ ɨɬɩɭɫɤ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɫ ɲɢɧ ɫɬɚɧɰɢɢ, Ɇȼɬ∙ɱ: ܹ̂ .ˑ˕˒ = ܹ̂ .˅ы˓ ∙ ሺͳ − ܽ˔ː.˄ˎሻ, (13) 

ɝɞɟ  ܹ̂ .˅ы˓ – ɝɨɞɨɜɚɹ ɜɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, Ɇȼɬ∙ɱ; ܽ˔ː.˄ˎ– ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 
ɨɞɧɨɝɨ ɛɥɨɤɚ. 



9 
 

ܹ̂ .˅ы˓ = ͵ͷͳ,ͻ ∙ ሺͳ − Ͳ,Ͳ͸͹ሻ = ͵ʹͺ͵ʹ͵.  

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɨɬɩɭɳɟɧɧɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɪɭɛ./ɤȼɬ∙ɱ: 

ˑܷ˕˒э = ௎эௐ̂ .ˑ˕˒, (14) 

ˑܷ˕˒э = ͷ͸ͷ,ͷͳͶ ∙ ͳͲଷ͵ʹͺ͵ʹ͵ = ͳ,͹ʹʹ. 
 
ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɜɵɪɚɛɨɬɚɧɧɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɪɭɛ./ɤȼɬ∙ɱ: 

ˑܷ˕˒э = ௎эௐ̂ .˅ы˓, (15) 

ˑܷ˕˒э = ͷ͸ͷ,ͷͳͶ ∙ ͳͲଷ͵ͷͳͻͲͲ = ͳ,͸Ͳ͹. 
 
ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɨɬɩɭɫɤɚ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ, ɪɭɛ./Ƚɤɚɥ: 

ˑܷ˕˒˕ = ௎˕ொˆ˅, (16) 

ˑܷ˕˒˕ = ͳ͸͸,ʹͳͺ ∙ ͳͲ଺͸ͲͻͳʹͲ = ʹ͹ʹ,ͺͺʹ. 
1.4 Ɉɰɟɧɤɚ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ 

ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɨɰɟɧɤɚ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ Ɍɗɋ ɩɪɟɞɩɨ-
ɥɚɝɚɟɬ ɪɚɫɱёɬ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɣ, ɧɚɩɪɚɜɥɹɟɦɵɯ ɧɚ 
ɞɚɧɧɵɟ ɰɟɥɢ, ɤɨɬɨɪɚɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ ɯɨɡɪɚɫɱёɬɧɵɯ ɩɨɤɚɡɚ-
ɬɟɥɟɣ ɩɪɟɞɩɪɢɹɬɢɣ. Ⱦɥɹ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨɤɚɡɚɬɟɥɢ, 
ɭɫɬɚɧɚɜɥɢɜɚɸɳɢɟ ɫɨɨɬɧɨɲɟɧɢɹ ɮɢɧɚɧɫɨɜɵɯ ɡɚɬɪɚɬ ɢ ɪɟɡɭɥɶɬɚɬɨɜ, ɨɛɭɫɥɨɜ-
ɥɟɧɧɵɯ ɪɟɚɥɢɡɚɰɢɟɣ ɢɧɜɟɫɬɢɰɢɣ. 

ɑɢɫɬɵɣ ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɨɯɨɞ NPV, ɦɥɧ.ɪɭɛ., ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ: 𝑁ܸܲ = ∑ [Дэ/э +௡௡=଴ ˃ܷˏ] ∙ ଵሺଵ+଴,ଵ଺ଽሻ೙ − 𝐾, (17) 

ɝɞɟ  Дэ/э – ɩɪɢɛɵɥɶ ɨɬ ɩɪɨɞɚɠ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɦɥɧ.ɪɭɛ./ɝɨɞ; Д˕/э– ɩɪɢɛɵɥɶ ɨɬ ɩɪɨɞɚɠɢ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ, ɦɥɧ.ɪɭɛ./ɝɨɞ; 

˃ܷˏ– ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ, ɦɥɧ.ɪɭɛ./ɝɨɞ; 
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𝐾 – ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ, ɦɥɧ.ɪɭɛ./ɝɨɞ; ݊ – ɬɟɤɭɳɢɣ ɝɨɞ. 

ɉɪɢɛɵɥɶ ɨɬ ɩɪɨɞɚɠɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɦɥɧ.ɪɭɛ./ɝɨɞ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ: Дэ/э = Ͳ,ͺ ∙ ሺ̝ܶ ˓ − ˑܷ˕˒э ሻ ∙ ܹ̂ .ˑ˕˒ ∙ ͳͲ−଺, (18) 

ɝɞɟ  ˑܷ˕˒э  – ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɨɬɩɭɳɟɧɧɨɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ, ɪɭɛ./(Ɇȼɬ 
ɱ); ܹ̂ .ˑ˕˒– ɝɨɞɨɜɨɣ ɨɬɩɭɫɤ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɫ ɲɢɧ ɫɬɚɧɰɢɢ, Ɇȼɬ ɱ; ̝ܶ ˓– ɫɪɟɞɧɹɹ ɬɚɪɢɮɧɚɹ ɫɬɚɜɤɚ ɧɚ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ, ɪɭɛ./(Ɇȼɬ ɱ). ̝ܶ ˓ = ଵଶ∙்ˏ ∙𝑁˖+ э்∙ௐ̂ .ˑ˕˒ௐ̂ .ˑ˕˒ , (19) 

ɝɞɟ  ܶˏ  – ɰɟɧɚ ɧɚ ɦɨɳɧɨɫɬɶ, ɪɭɛ./Ɇȼɬ (ɜ ɦɟɫɹɰ), ɩɨ ɞɚɧɧɵɦ ɍ-ɂɌɗɐ ɫɨ-
ɫɬɚɜɥɹɟɬ 448782,75 ɪɭɛ./Ɇȼɬ (ɜ ɦɟɫɹɰ); 

эܶ– ɰɟɧɚ ɧɚ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ, ɪɭɛ./(Ɇȼɬ ɱ), ɩɨ ɞɚɧɧɵɦ ɍ-ɂɌɗɐ ɫɨ-
ɫɬɚɜɥɹɟɬ 1,59 ɬɵɫ. ɪɭɛ./Ɇȼɬ. 

̝ܶ ˓ = ͳʹ ∙ ͶͶͺ͹ͺʹ,͹ͷ ∙ Ͷͷ + ͳͷͻͲ ∙ ͵ʹͺ͵ʹʹ,͹͵ʹͺ͵ʹʹ,͹ = ʹ͵ʹͺ,ͳʹ͵. Дэ/э = Ͳ,ͺ ∙ ሺʹ͵ʹͺ,ͳʹ͵ − ͳ͸Ͳ͹ሻ ∙ ͵ʹͺ͵ʹʹ,͹ ∙ ͳͲ−଺ = ͳͺͻ,ͶͲͳ.  

ɉɪɢɛɵɥɶ ɨɬ ɩɪɨɞɚɠɢ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ, ɦɥɧ.ɪɭɛ./ɝɨɞ: Д˕/э = ሺЦ˕ − ˑܷ˕˒˕ ሻ ∙ ܳˆ˅, (20) 

ɝɞɟ  Ц˕ – ɬɚɪɢɮ ɧɚ ɬɟɩɥɨɜɭɸ ɷɧɟɪɝɢɸ ɧɚ ɪɵɧɤɟ ɫɨɫɬɚɜɥɹɟɬ 575.00 ɪɭɛ./Ƚɤɚɥ; 

ˑܷ˕˒˕ – ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɨɬɩɭɳɟɧɧɨɣ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ, ɪɭɛ./Ƚɤɚɥ; ܳˆ˅– ɝɨɞɨɜɨɟ ɩɪɨɢɡɜɨɞɫɬɜɨ ɬɟɩɥɚ ɧɚ Ɍɗɐ ɩɨ ɝɨɪɹɱɟɣ ɜɨɞɟ, ɬɵɫ. Ƚɤɚɥ Д˕/э = ሺͷ͹ͷ − ʹ͹ʹ,ͺͺʹሻ ∙ ͸Ͳͻ,ͳʹ ∙ ͳͲ−ଷ = ͳͺͶ,Ͳʹ͸. (21) 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬ ɫɪɨɤɚ ɨɤɭɩɚɟɦɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ ɜ ɩɪɨɟɤɬ 
ɪɚɫɲɢɪɟɧɢɹ ɍ-ɂɌɗɐ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 1. 



Ɍɚɛɥɢɰɚ 1 – Ɉɰɟɧɤɚ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɜɟɥɢ-
ɱɢɧɵ/ɝɨɞ 

0 1 2 3 4 5 6 7 8 9 10 

Ⱦɟɧɟɠɧɵɣ ɩɨɬɨɤ ɨɬ 
ɢɧɜɟɫɬɢɰɢɨɧɧɨɣ ɞɟɹ-
ɬɟɥɶɧɨɫɬɢ ɤɨɦɩɚɧɢɢ, 
ɦɥɧ. ɪɭɛ. 

-2671 0 0 0 0 0 0 0 0 0 0 

Ⱦɟɧɟɠɧɵɣ ɩɨɬɨɤ ɩɨ 
ɨɫɧɨɜɧɨɣ ɞɟɹɬɟɥɶɧɨ-
ɫɬɢ, ɦɥɧ. ɪɭɛ. 

0 473,47 473,47 473,47 473,47 473,47 473,47 473,47 473,47 473,47 473,47 

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ 
ɨɬɱɢɫɥɟɧɢɹ, ɦɥɧ. ɪɭɛ. 

0 178,95 178,95 178,95 178,95 178,95 178,95 178,95 178,95 178,95 178,95 

Ⱦɨɯɨɞ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 
ɷ/ɷ, ɦɥɧ. ɪɭɛ. 

0 189,4 189,4 189,4 189,4 189,4 189,4 189,4 189,4 189,4 189,4 

Ⱦɨɯɨɞ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 
ɬ/ɷ, ɦɥɧ. ɪɭɛ. 

0 180,03 180,03 180,03 180,03 180,03 180,03 180,03 180,03 180,03 180,03 

ɑɢɫɬɵɣ ɞɟɧɟɠɧɵɣ 
ɩɨɬɨɤ, ɦɥɧ. ɪɭɛ. 

-2671 473,47 473,47 473,47 473,47 473,47 473,47 473,47 473,47 473,47 473,47 

Ʉɨɷɮɮɢɰɢɟɧɬ ɞɢɫ-
ɤɨɧɬɢɪɨɜɚɧɢɹ ଵሺଵ+଴,ଵሻ೙ 

1 0,909 0,826 0,751 0,683 0,621 0,564 0,513 0,466 0,424 0,385 

ɑɢɫɬɵɣ ɞɟɧɟɠɧɵɣ 
ɩɨɬɨɤ ɧɚɪɚɫɬɚɸɳɢɦ 
ɢɬɨɝɨɦ, ɦɥɧ. ɪɭɛ. 

-2671 -2197,44 -1723,97 -1250,40 -777,03 -303,56 169,92 643,39 1116,86 1590,33 2063,80 

Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ 
ɞɟɧɟɠɧɵɣ ɩɨɬɨɤ, ɦɥɧ. 
ɪɭɛ. 

-2671 430,43 391,30 355,73 323,39 293,99 267,26 242,97 220,88 200,70 182,54 

Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ 
ɞɟɧɟɠɧɵɣ ɩɨɬɨɤ 
ɧɚɪɚɫɬɚɸɳɢɦ ɢɬɨɝɨɦ, 
ɦɥɧ. ɪɭɛ. 

-2671 -2240,48 -1849,18 -1493,46 -1170,07 -876,08 -608,82 -365,86 -144,98 55,82 238,36 



Ɍɚɤ ɤɚɤ ɑȾȾ ɧɚɪɚɫɬɚɸɳɢɦ ɢɬɨɝɨɦ ɫɬɚɧɨɜɢɬɫɹ ɛɨɥɶɲɟ ɧɭɥɹ ɜ ɞɟɜɹɬɨɦ 
ɝɨɞɭ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɩɪɨɟɤɬɚ ɫɨɫɬɚɜɥɹɟɬ ɩɪɢɦɟɪɧɨ ɞɟɜɹɬɶ 
ɥɟɬ. 
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 Ɋɚɫɱɟɬɧɚɹ ɱɚɫɬɶ 

2.1 Ɉɩɢɫɚɧɢɟ ɬɭɪɛɢɧɵ Ɋ-50-130/13 

ɉɚɪɨɜɚɹ ɩɪɨɬɢɜɨɞɚɜɥɟɧɱɟɫɤɚɹ ɬɭɪɛɢɧɚ ɬɢɩɚ Ɋ-50-130/13 ɩɪɟɞɫɬɚɜɥɹɟɬ 
ɫɨɛɨɣ ɨɞɧɨɰɢɥɢɧɞɪɨɜɵɣ ɚɝɪɟɝɚɬ ɫ ɨɞɧɨɜɟɧɟɱɧɨɣ ɪɟɝɭɥɢɪɭɸɳɟɣ ɫɬɭɩɟɧɶ ɢ 
16-ɸ ɫɬɭɩɟɧɹɦɢ ɞɚɜɥɟɧɢɹ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ 50000 ɤȼɬ.  
(50 Ɇȼɬ). ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɪɨɬɨɪɚ 3000 ɨɛ/ɦɢɧ. 

Ɍɭɪɛɢɧɚ ɪɚɫɫɱɢɬɚɧɚ ɧɚ ɪɚɛɨɬɭ ɩɪɢ ɫɥɟɞɭɸɳɢɯ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɚɯ, 
ɩɪɢɜɟɞɟɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 2. 

Ɍɚɛɥɢɰɚ 2 – Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɬɭɪɛɢɧɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɜɟɥɢɱɢɧɵ Ɂɧɚɱɟɧɢɟ 

ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ, Ɇȼɬ 50 
ɇɨɦɢɧɚɥɶɧɵɣ ɪɚɫɯɨɞ ɫɜɟɠɟɝɨ ɩɚɪɚ, ɬ/ɱ 480 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɫɜɟɠɟɝɨ ɩɚɪɚ,ɬ/ɱ 485 

ɇɚɱɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɩɚɪɚ, ℃ 555 

ɇɚɱɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɩɚɪɚ, Ɇɉɚ (ɤɝɫ/ɫɦ2) 12,75 (130) 
Ⱦɚɜɥɟɧɢɟ ɨɬɛɨɪɚ ɧɚ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɩɨɬɪɟ-

ɛɢɬɟɥɹ, Ɇɉɚ (ɤɝɫ/ɫɦ2) 
0,686 (7) – 2,05 (21) 

Ⱦɚɜɥɟɧɢɟ ɨɬɛɨɪɚ ɧɚ ɉȼȾ№3, Ɇɉɚ (ɤɝɫ/ɫɦ2) 3,63 (37) 

Ⱦɚɜɥɟɧɢɟ ɨɬɛɨɪɚ ɧɚ ɉȼȾ№2, Ɇɉɚ (ɤɝɫ/ɫɦ2) 2,16 (22) 

Ⱦɚɜɥɟɧɢɟ ɨɬɛɨɪɚ ɧɚ ɉȼȾ№1, Ɇɉɚ (ɤɝɫ/ɫɦ2) 
Ɂɚɜɢɫɢɬ ɨɬ ɩɨɞɞɟɪɠɢɜɚɟɦɨɝɨ ɩɪɨɬɢɜɨ-

ɞɚɜɥɟɧɢɹ 
Ⱦɚɜɥɟɧɢɟ ɜ ɜɵɯɥɨɩɧɨɦ ɩɚɬɪɭɛɤɟ, Ɇɉɚ 

(ɤɝɫ/ɫɦ2) 
0,686 (7) – 2,05 (21) 

 
Ɋɨɬɨɪ ɬɭɪɛɢɧɵ ɰɟɥɶɧɨɤɨɜɚɧɵɣ, ɪɚɫɱɟɬɧɚɹ ɤɪɢɬɢɱɟɫɤɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟ-

ɧɢɹ 1790 ɨɛ/ɦɢɧ, ɫ ɪɨɬɨɪɨɦ ɝɟɧɟɪɚɬɨɪɚ ɫɨɟɞɢɧɹɟɬɫɹ ɠɟɫɬɤɨɣ ɦɭɮɬɨɣ, ɞɟɣ-
ɫɬɜɢɬɟɥɶɧɵɟ ɤɪɢɬɢɱɟɫɤɢɟ ɱɢɫɥɚ ɨɛɨɪɨɬɨɜ 1100, 1800, 2250 ɨɛ/ɦɢɧ. 

Ɍɭɪɛɢɧɚ ɢɦɟɟɬ ɫɨɩɥɨɜɨɟ ɩɚɪɨɪɚɫɩɪɟɞɟɥɟɧɢɟ. ɋɜɟɠɢɣ ɩɚɪ ɩɨɞɜɨɞɢɬɫɹ ɤ 
ɨɬɞɟɥɶɧɨ ɫɬɨɹɳɟɣ ɩɚɪɨɜɨɣ ɤɨɪɨɛɤɟ, ɜ ɤɨɬɨɪɨɣ ɪɚɫɩɨɥɨɠɟɧ ɤɥɚɩɚɧ ɚɜɬɨɡɚɬɜɨ-
ɪɚ, ɨɬɤɭɞɚ ɩɚɪ ɩɨ ɩɟɪɟɩɭɫɤɧɵɦ ɬɪɭɛɚɦ ɩɨɫɬɭɩɚɟɬ ɤ 4-ɦ ɪɟɝɭɥɢɪɭɸɳɢɦ ɤɥɚ-
ɩɚɧɚɦ, ɪɚɫɩɨɥɨɠɟɧɧɵɦ ɜ ɩɚɪɨɜɵɯ ɤɨɪɨɛɤɚɯ, ɜɜɚɪɟɧɧɵɯ ɜ ɩɟɪɟɞɧɸɸ ɱɚɫɬɶ 
ɰɢɥɢɧɞɪɚ. ɉɹɬɵɣ ɩɟɪɟɝɪɭɡɨɱɧɵɣ ɤɥɚɩɚɧ ɩɟɪɟɩɭɫɤɚɟɬ ɩɚɪ ɫ ɤɚɦɟɪɵ ɪɟɝɭɥɢ-
ɪɭɸɳɟɣ ɫɬɭɩɟɧɢ ɜ ɤɚɦɟɪɭ ɡɚ 4-ɸ ɫɬɭɩɟɧɶ. 

ɑɟɬɜɟɪɬɵɣ ɪɟɝɭɥɢɪɭɸɳɢɣ ɤɥɚɩɚɧ ɨɬɤɪɵɜɚɟɬɫɹ ɨɞɧɨɜɪɟɦɟɧɧɨ ɫ ɩɹɬɵɦ 
ɩɟɪɟɝɪɭɡɨɱɧɵɦ, ɩɟɪɟɩɭɫɤɚɸɳɢɣ ɩɚɪ ɢɡ ɤɚɦɟɪɵ ɪɟɝɭɥɢɪɭɸɳɟɣ ɫɬɭɩɟɧɢ ɜ ɤɚ-
ɦɟɪɭ ɡɚ 4-ɸ ɫɬɭɩɟɧɶ. ȼ ɤɚɦɟɪɟ ɪɟɝɭɥɢɪɭɸɳɟɣ ɫɬɭɩɟɧɢ, ɧɚɱɢɧɚɹ ɫ ɦɨɦɟɧɬɚ 
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ɨɬɤɪɵɬɢɹ ɩɟɪɟɝɪɭɡɨɱɧɨɝɨ ɤɥɚɩɚɧɚ, ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɨɫɬɨɹɧɧɨɟ ɞɚɜɥɟɧɢɟ 
ɪɚɜɧɨɟ 100 ɤɝɫ/ɫɦ2. 

Ʉɨɧɬɪɨɥɟɦ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ ɹɜɥɹɟɬɫɹ ɩɪɟɞɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɜ ɤɚɦɟɪɟ ɩɟ-
ɪɟɝɪɭɡɨɱɧɨɝɨ ɤɥɚɩɚɧɚ (ɡɚ 4-ɣ ɫɬɭɩɟɧɶɸ). 

Ɏɢɤɫɩɭɧɤɬ ɬɭɪɛɢɧɵ ɪɚɫɩɨɥɨɠɟɧ ɧɚ ɪɚɦɟ ɡɚɞɧɟɝɨ ɩɨɞɲɢɩɧɢɤɚ ɬɭɪɛɢɧɵ, 
ɬɟɩɥɨɜɨɟ ɪɚɫɲɢɪɟɧɢɟ ɰɢɥɢɧɞɪɚ ɩɪɨɢɫɯɨɞɢɬ ɜ ɫɬɨɪɨɧɭ ɩɟɪɟɞɧɟɝɨ ɫɬɭɥɚ. 

ɇɚ ɦɚɫɥɨɩɪɨɜɨɞɚɯ ɭɫɬɚɧɨɜɥɟɧɚ ɫɬɚɥɶɧɚɹ ɚɪɦɚɬɭɪɚ, ɨɛɟɫɩɟɱɢɜɚɸɳɚɹ 
ɩɥɨɬɧɨɟ ɫɨɟɞɢɧɟɧɢɟ ɮɥɚɧɰɟɜɵɯ ɪɚɡɴɟɦɨɜ, ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɫɚɦɨɩɪɨɢɡ-
ɜɨɥɶɧɨɝɨ ɨɫɥɚɛɥɟɧɢɹ ɤɪɟɩɥɟɧɢɣ ɚɪɦɚɬɭɪɵ ɜɵɩɨɥɧɟɧɨ ɫɬɨɩɨɪɟɧɢɟ ɝɚɟɤ ɫ ɩɨ-
ɦɨɳɶɸ ɝɪɚɜɟɪɧɵɯ ɲɚɣɛ. 

Ɍɭɪɛɢɧɚ ɫɧɚɛɠɟɧɚ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɫɢɫɬɟɦɨɣ ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ 
ɭɫɬɪɨɣɫɬɜɨɦ ɡɚɳɢɬ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ 
ɚɜɚɪɢɣɧɵɯ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ. 

Ɍɭɪɛɢɧɚ ɫɧɚɛɠɟɧɚ ɨɝɪɚɧɢɱɢɬɟɥɟɦ ɦɨɳɧɨɫɬɢ (ɈɆ), ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ 
ɨɝɪɚɧɢɱɢɜɚɸɳɢɦ ɨɬɤɪɵɬɢɟ ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɥɚɩɚɧɨɜ.  Ⱦɟɣɫɬɜɢɟ ɈɆ ɨɞɧɨ-
ɫɬɨɪɨɧɧɟɟ, ɨɧ ɧɟ ɩɪɟɩɹɬɫɬɜɭɟɬ ɡɚɤɪɵɬɢɸ ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɥɚɩɚɧɨɜ ɩɪɢ ɩɨɜɵ-
ɲɟɧɢɢ ɱɚɫɬɨɬɵ ɢɥɢ ɫɧɢɠɟɧɢɢ ɧɚɝɪɭɡɤɢ. 

Ɍɭɪɛɢɧɚ ɫɧɚɛɠɟɧɚ ɚɜɬɨɦɚɬɨɦ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɫɨɫɬɨɹɳɢɦ ɢɡ 2-ɯ ɛɨɣɤɨɜ, 
ɤɚɠɞɵɣ ɢɡ ɤɨɬɨɪɵɯ, ɫɪɚɛɚɬɵɜɚɟɬ ɩɪɢ ɞɨɫɬɢɠɟɧɢɢ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ 10% ɢ 
12 % ɫɜɟɪɯ 3000 ɨɛ/ɦɢɧ., ɱɟɦ ɜɵɡɵɜɚɟɬɫɹ ɡɚɤɪɵɬɢɟ ɫɬɨɩɨɪɧɨɝɨ, ɪɟɝɭɥɢɪɭɸ-
ɳɢɯ ɢ ɨɛɪɚɬɧɵɯ ɤɥɚɩɚɧɨɜ ɨɬɛɨɪɨɜ. Ɉɛɟɫɩɟɱɟɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɜɬɨɪɧɨɝɨ ɨɬ-
ɤɪɵɬɢɹ ɫɬɨɩɨɪɧɨɝɨ ɤɥɚɩɚɧɚ ɩɪɢ ɫɧɢɠɟɧɢɢ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɞɨ 3030 ɨɛ/ɦɢɧ. 

Ɍɭɪɛɢɧɚ ɫɧɚɛɠɟɧɚ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦ ɜɵɤɥɸɱɚɬɟɥɟɦ, ɩɪɢ ɫɪɚɛɚɬɵɜɚ-
ɧɢɢ ɤɨɬɨɪɨɝɨ ɡɚɤɪɵɜɚɟɬɫɹ ɫɬɨɩɨɪɧɵɣ, ɪɟɝɭɥɢɪɭɸɳɢɟ ɢ ɨɛɪɚɬɧɵɟ ɤɥɚɩɚɧɚ ɨɬ-
ɛɨɪɨɜ. 

Ɍɭɪɛɢɧɚ ɫɧɚɛɠɟɧɚ ɫɥɟɞɭɸɳɢɦɢ ɡɚɳɢɬɚɦɢ: 
1) ɨɬ ɩɨɜɵɲɟɧɢɹ ɱɢɫɥɚ ɨɛɨɪɨɬɨɜ ɫɜɟɪɯ 3300÷3360 ɨɛ/ɦɢɧ; 
2) ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɡɚɳɢɬɨɣ ɨɬ ɩɨɜɵɲɟɧɢɹ ɱɢɫɥɚ ɨɛɨɪɨɬɨɜ ɫɜɟɪɯ 

3420÷3480 ɨɛ/ɦɢɧ (ɩɪɢ ɩɟɪɟɦɟɳɟɧɢɢ ɦɭɮɬɵ ɪɟɝɭɥɹɬɨɪɚ ɫɤɨɪɨɫɬɢ ɧɚ 
11 ɦɦ); 

3) ɨɬ ɨɫɟɜɨɝɨ ɫɞɜɢɝɚ ɪɨɬɨɪɚ ɜ ɫɬɨɪɨɧɭ ɝɟɧɟɪɚɬɨɪɚ ɜɵɲɟ 1,2 ɦɦ ɜ ɫɬɨɪɨ-
ɧɭ ɩɟɪɟɞɧɟɝɨ ɩɨɞɲɢɩɧɢɤɚ 1,7 ɦɦ; 

4) ɨɬ ɩɚɞɟɧɢɹ ɞɚɜɥɟɧɢɹ ɦɚɫɥɚ ɜ ɫɢɫɬɟɦɟ ɫɦɚɡɤɢ ɧɢɠɟ 0,3 ɤɝɫ/ɫɦ2; 
5) ɨɬ ɧɟɞɨɩɭɫɬɢɦɨɝɨ ɩɟɪɟɩɚɞɚ ɞɚɜɥɟɧɢɹ ɧɚ ɩɨɫɥɟɞɧɟɣ ɫɬɭɩɟɧɢ ɫɜɵɲɟ 

5,5 ɤɝɫ/ɫɦ2;   
6) ɨɬ ɩɨɧɢɠɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɨɫɬɪɨɝɨ ɩɚɪɚ ɧɢɠɟ 500 ɋ; 
7) ɨɬ ɩɨɧɢɠɟɧɢɹ ɭɪɨɜɧɹ ɜ ɞɟɦɩɮɟɪɧɨɦ ɛɚɤɟ ɭɩɥɨɬɧɟɧɢɣ ɝɟɧɟɪɚɬɨɪɚ 

470 ɦɦ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 20 ɫɟɤ; 
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8) ɨɬ ɩɨɜɵɲɟɧɢɹ ɜɢɛɪɚɰɢɢ ɨɩɨɪ ɩɨɞɲɢɩɧɢɤɨɜ 11,2 ɦɦ. ɫ-1. 
ɉɪɨɞɨɥɶɧɵɣ ɪɚɡɪɟɡ ɬɭɪɛɢɧɵ Ɋ-50-130/13 ɢɡɨɛɪɚɠɟɧ ɧɚ ɪɢɫɭɧɤɟ 1. 

 

Ɋɢɫɭɧɨɤ 1 – ɉɪɨɞɨɥɶɧɵɣ ɪɚɡɪɟɡ ɬɭɪɛɢɧɵ Ɋ-50-130/13 

2.2 Ɉɩɢɫɚɧɢɟ ɩɪɢɧɰɢɩɢɚɥɶɧɨɣ ɞɟɣɫɬɜɭɸɳɟɣ ɬɟɩɥɨɜɨɣ ɫɯɟɦɵ ɛɥɨ-
ɤɚ Ɋ-50-130/13 

ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɞɟɣɫɬɜɭɸɳɚɹ ɬɟɩɥɨɜɚɹ ɫɯɟɦɚ, ɢɡɨɛɪɚɠɟɧɧɚɹ ɧɚ ɪɢ-
ɫɭɧɤɟ 1 ɢ ɧɚ ɩɟɪɜɨɦ ɥɢɫɬɟ ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ, ɫɨɫɬɨɢɬ ɢɡ ɨɞɧɛɚɪɚɛɚɧɧɨɝɨ, 
ɜɟɪɬɢɤɚɥɶɧɨ-ɜɨɞɨɬɪɭɛɧɨɝɨ ɤɨɬɥɚ ɫ ɟɫɬɟɫɬɜɟɧɧɨɣ ɰɢɪɤɭɥɹɰɢɟɣ ȻɄɁ-420-140, 
ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɝɨ ɞɥɹ ɫɠɢɝɚɧɢɹ ɛɭɪɨɝɨ ɭɝɥɹ ɫ ɠɢɞɤɢɦ ɲɥɚɤɨɭɞɚɥɟɧɢɦ ɢ 
ɩɪɨɬɢɜɨɞɚɜɥɟɧɱɟɫɤɨɣ ɬɭɪɛɢɧɵ Ɋ-50-130/13 ɫ ɝɟɧɟɪɚɬɨɪɨɦ ɌȼɎ-60-2. 

Ɍɭɪɛɢɧɚ ɢɦɟɟɬ 3 ɧɟɪɟɝɭɥɢɪɭɟɦɵɯ ɨɬɛɨɪɨɜ ɩɚɪɚ ɧɚ ɩɨɞɨɝɪɟɜɚɬɟɥɢ ɜɵɫɨ-
ɤɨɝɨ ɞɚɜɥɟɧɢɹ, ɞɟɚɷɪɚɬɨɪ ɢ ɧɚ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɩɨɬɪɟɛɢɬɟɥɹ.  

ɋɢɫɬɟɦɚ ɪɟɝɟɧɟɪɚɰɢɢ ɫɨɫɬɨɢɬ ɢɡ ɬɪɟɯ ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟ-
ɧɢɹ ɢ ɞɟɚɷɪɚɬɨɪɚ.  

ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɞɟɣɫɬɜɭɸɳɚɹ ɬɟɩɥɨɜɚɹ ɫɯɟɦɚ ɫ ɬɭɪɛɢɧɨɣ Ɋ-50-130/13 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2. 
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Ɋɢɫɭɧɨɤ 2 – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɞɟɣɫɬɜɭɸɳɚɹ ɬɟɩɥɨɜɚɹ ɫɯɟɦɚ 

2.2.1 Ⱦɟɚɷɪɚɬɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ 

Ⱦɟɚɷɪɚɬɨɪ ɩɨɜɵɲɟɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɪɚɫɫɱɢɬɚɧ ɧɚ ɚɛɫɨɥɸɬɧɨɟ ɞɚɜɥɟɧɢɟ 
0,6 – 0,8 Ɇɉɚ ɢ ɧɚ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɩɚɪɚ ɧɚ ɬɭɪɛɢɧɭ D0 = 485 ɬ/ɱ. ɇɚ 
ɛɥɨɤɚɯ ɭɫɬɚɧɨɜɥɟɧ ɛɚɤ-ɚɤɤɭɦɭɥɹɬɨɪ (ɟɦɤɨɫɬɶɸ 120 ɦ3 ) ɫ ɞɟɚɷɪɚɰɢɨɧɧɵɦɢ 
ɤɨɥɨɧɤɚɦɢ ɬɢɩɚ Ⱦɋɉ – 500 (ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 
ɩɨ 500 ɬ/ɱɚɫ). Ƚɪɟɸɳɢɦ ɩɚɪɨɦ ɞɟɚɷɪɚɬɨɪɨɜ ɹɜɥɹɟɬɫɹ ɩɚɪ ɬɪɟɬɶɟɝɨ ɨɬɛɨɪɚ. 
Ɍɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɞɟɚɷɪɚɬɨɪɧɨɣ ɤɨɥɨɧɤɢ ɩɪɢɜɟɞɟɧɚ ɜ ɬɚɛɥɢɰɟ 3. 

Ɍɚɛɥɢɰɚ 3 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɟɚɷɪɚɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɚ Ɂɧɚɱɟɧɢɟ 

ɇɨɦɢɧɚɥɶɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɤɝ/ɫ 111,1 
Ɋɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ, Ɇɉɚ 0,69 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 3 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɚ Ɂɧɚɱɟɧɢɟ 

ɉɪɨɛɧɨɟ ɝɢɞɪɚɜɥɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ, Ɇɉɚ 1,0 
Ɋɚɛɨɱɚɹ ɬɟɦɩɟɪɚɬɭɪɚ, 0ɋ 164,2 

 

2.2.2 ɉɢɬɚɬɟɥɶɧɵɟ ɧɚɫɨɫɵ 

ɇɚ ɛɥɨɤɟ ɭɫɬɚɧɨɜɥɟɧ ɩɢɬɚɬɟɥɶɧɵɣ ɧɚɫɨɫ ɬɢɩɚ ɉɗ-580-185-2. ɏɚɪɚɤɬɟ-
ɪɢɫɬɢɤɚ ɧɚɫɨɫɚ ɩɪɢɜɟɞɟɧɚ ɜ ɬɚɛɥɢɰɟ 4. 

Ɍɚɛɥɢɰɚ 4 – Ɉɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɧɚɫɨɫɨɜ 

Ɍɢɩ ɉɗ-580-185-2 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɦ3ɱɚɫ 580 

Ⱦɚɜɥɟɧɢɟ ɜ ɩɪɢɟɦɧɨɦ ɩɚɬɪɭɛɤɟ, ɚɬɚ  6,7 
Ⱦɚɜɥɟɧɢɟ ɜ ɧɚɩɨɪɧɨɦ ɩɚɬɪɭɛɤɟ, ɚɬɚ 206,7 

ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɪɨɬɨɪɚ, ɨɛɦɢɧ 2980 

Ⱦɢɚɩɚɡɨɧ ɪɚɛɨɬɵ ɧɚɫɨɫɚ, ɦ3ɱɚɫ 130 – 430 

 
ɉɪɢɜɨɞ ɉɗɇ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɬ ɚɫɢɧɯɪɨɧɧɨɝɨ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɬɢɩɚ 

ȺɌȾ/Ⱥɋ – 4000 (ɧɚɫɨɫ ɉɗ – 430 – 200), ɦɨɳɧɨɫɬɶɸ 4000 ɤȼɬ. ɗɥɟɤɬɪɨɞɜɢɝɚ-
ɬɟɥɶ ɉɗɇ ɩɢɬɚɸɬɫɹ ɨɬ ɬɪɟɯɮɚɡɧɨɣ ɫɟɬɢ ɧɚɩɪɹɠɟɧɢɟɦ 6000 ȼ. 

2.2.3 Ɋɟɝɟɧɟɪɚɬɢɜɧɚɹ ɭɫɬɚɧɨɜɤɚ 

Ɋɟɝɟɧɟɪɚɬɢɜɧɚɹ ɭɫɬɚɧɨɜɤɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɩɨɞɨɝɪɟɜɚ ɩɢɬɚɬɟɥɶɧɨɣ 
ɜɨɞɵ ɩɚɪɨɦ, ɨɬɛɢɪɚɟɦɵɦ ɢɡ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɫɬɭɩɟɧɟɣ ɬɭɪɛɢɧɵ, ɢ ɫɨɫɬɨɢɬ ɢɡ 
ɬɪɟɯ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ (ɉȼȾ) №1, 2, 3, ɪɚɫ-
ɫɱɢɬɚɧɧɵɯ ɞɥɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɝɨ ɩɨɞɨɝɪɟɜɚ ɜɨɞɵ ɜ ɤɨɥɢɱɟɫɬɜɟ ɨɤɨɥɨ 105 % 
ɨɬ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɩɚɪɚ ɧɚ ɬɭɪɛɢɧɭ. 

Ʉɚɠɞɵɣ ɉȼȾ ɫɧɚɛɠɟɧ ɪɟɝɭɥɢɪɭɸɳɢɦ ɤɥɚɩɚɧɨɦ ɨɬɜɨɞɚ ɤɨɧɞɟɧɫɚɬɚ, 
ɷɥɟɤɬɪɨɧɧɵɦ ɪɟɝɭɥɹɬɨɪɨɦ ɭɪɨɜɧɹ, ɜɨɡɞɟɣɫɬɜɭɸɳɢɦ ɧɚ ɪɟɝɭɥɢɪɭɸɳɢɣ ɤɥɚ-
ɩɚɧ ɨɬɜɨɞɚ ɤɨɧɞɟɧɫɚɬɚ ɢ ɩɨɞɞɟɪɠɢɜɚɸɳɢɣ ɡɚɞɚɧɧɵɣ ɭɪɨɜɟɧɶ ɤɨɧɞɟɧɫɚɬɚ ɜ 
ɩɨɞɨɝɪɟɜɚɬɟɥɟ. 

Ʉɨɧɞɟɧɫɚɬ ɝɪɟɸɳɟɝɨ ɩɚɪɚ ɉȼȾ ɤɚɫɤɚɞɧɨ ɫɥɢɜɚɟɬɫɹ ɫ ɉȼȾ-3, 2 ɜ ɉȼȾ-1 
ɞɚɥɟɟ ɜ Ⱦ-7 ɚɬɚ. ɉɪɢ ɦɚɥɵɯ ɧɚɝɪɭɡɤɚɯ ɫɥɢɜ ɤɨɧɞɟɧɫɚɬɚ ɢɡ ɉȼȾ-1 ɩɟɪɟɜɨɞɢɬɫɹ 
ɧɚ ɉɇ-300. 

ɇɚ ɉȼȾ ɭɫɬɚɧɨɜɥɟɧɨ ɝɪɭɩɩɨɜɨɟ ɡɚɳɢɬɧɨɟ ɭɫɬɪɨɣɫɬɜɨ, ɫɨɫɬɨɹɳɟɟ ɢɡ 
ɜɩɭɫɤɧɨɝɨ ɤɥɚɩɚɧɚ ɧɚ ɜɯɨɞɟ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɜ ɉȼȾ-1, ɨɛɪɚɬɧɨɝɨ ɤɥɚɩɚɧɚ 
ɧɚ ɜɵɯɨɞɟ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɢɡ ɉȼȾ-3, ɞɥɹ ɩɨɫɚɞɤɢ ɜɩɭɫɤɧɨɝɨ ɤɥɚɩɚɧɚ ɤ ɟɝɨ 
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ɫɟɪɜɨɩɪɢɜɨɞɭ ɩɨɞɜɟɞёɧ ɬɪɭɛɨɩɪɨɜɨɞ ɏɈȼ ɫ ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ ɧɚ ɧɟɦ ɞɜɭɦɹ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢɦɢ ɤɥɚɩɚɧɚɦɢ. Ɂɚɳɢɬɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɨɬɤɥɸɱɚɟɬ ɝɪɭɩɩɭ ɉȼȾ ɢ 
ɧɚɩɪɚɜɥɹɟɬ ɩɢɬɚɬɟɥɶɧɭɸ ɜɨɞɭ ɩɨ ɛɚɣɩɚɫɚɦ (ɞɜɭɦ) ɜ ɫɥɭɱɚɟ ɩɨɜɵɲɟɧɢɹ ɭɪɨɜ-
ɧɹ ɤɨɧɞɟɧɫɚɬɚ ɜ ɤɨɪɩɭɫɟ ɥɸɛɨɝɨ ɢɡ ɉȼȾ, ɜɵɲɟ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ (ɉȼȾ) ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 5. 

Ɍɚɛɥɢɰɚ 5 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɉȼ-500-230-

50 
ɉȼȾ № 3 

ɉȼ-500-230-
30 

ɉȼȾ № 2 

ɉȼ-500-230-
44 

ɉȼȾ № 1 

Ɉɛɳɚɹ ɩɨɜɟɪɯɧɨɫɬɶ ɩɨɞɨɝɪɟɜɚɬɟɥɹ, ɦ2 500 500 500 
ɇɨɦɢɧɚɥɶɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ, ɤɝ/ɫ 178 178 178 
Ɋɚɫɱɟɬɧɵɣ ɬɟɩɥɨɜɨɣ ɩɨɬɨɤ, Ɇȼɬ 20,6 23,8 15,3 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɩɚɪɚ, 0ɋ 400 400 400 
Ƚɢɞɪɚɜɥɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɪɢ ɧɨ-

ɦɢɧɚɥɶɧɨɦ ɪɚɫɯɨɞɟ ɜɨɞɵ, Ɇɉɚ 
0,11 0,24 0,24 

Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ (ɜɵɫɨɬɚ), ɦɦ 9300 9300 9300 
Ⱦɢɚɦɟɬɪ ɤɨɪɩɭɫɚ, ɦɦ 2260 2260 2290 

 
2.3 Ɉɩɢɫɚɧɢɟ ɩɪɢɤɥɸɱɟɧɧɨɣ ɬɭɪɛɢɧɵ ɉɌ-45-15 

ɉɚɪɨɜɚɹ ɬɭɪɛɢɧɚ ɫ ɪɟɝɭɥɢɪɭɸɳɢɦɢ ɨɬɨɩɢɬɟɥɶɧɵɦɢ ɨɬɛɨɪɚɦɢ ɩɚɪɚ ɧɚ 
ɬɟɩɥɨɮɢɤɚɰɢɸ ɢɥɢ ɩɪɨɢɡɜɨɞɫɬɜɨ ɬɢɩɚ ɉɌ-45-15 ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɨɞɧɨɰɢ-
ɥɢɧɞɪɨɜɵɣ ɚɝɪɟɝɚɬ. ɉɪɢ ɨɬɨɩɢɬɟɥɶɧɨɣ ɨɬɨɩɢɬɟɥɶɧɨɣ ɧɚɝɪɭɡɤɟ, ɫɨɫɬɚɜɥɹɸɳɟɣ 
108 Ƚɤɚɥ/ɱ, ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɦɨɳɧɨɫɬɶ ɫɨɫɬɚɜɥɹɟɬ 37,5 Ɇȼɬ.  

Ɍɭɪɛɢɧɚ ɪɚɫɫɱɢɬɚɧɚ ɧɚ ɪɚɛɨɬɭ ɩɪɢ ɫɥɟɞɭɸɳɢɯ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɚɯ, 
ɩɪɢɜɟɞɟɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 6. 

Ɍɚɛɥɢɰɚ 6 – Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɬɭɪɛɢɧɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɜɟɥɢɱɢɧɵ Ɂɧɚɱɟɧɢɟ 

ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ, Ɇȼɬ 45 
ɇɨɦɢɧɚɥɶɧɵɣ ɪɚɫɯɨɞ ɫɜɟɠɟɝɨ ɩɚɪɚ, ɬ/ɱ 300 

ɇɚɱɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɩɚɪɚ, ℃ 275 

ɇɚɱɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɩɚɪɚ, Ɇɉɚ (ɤɝɫ/ɫɦ2) 1,47 (15) 
Ⱦɚɜɥɟɧɢɟ ɨɬɛɨɪɚ ɧɚ ɫɟɬɟɜɨɣ ɩɨɞɨɝɪɟɜɚɬɟɥɶ, 

Ɇɉɚ (ɤɝɫ/ɫɦ2) 
0,18 (1,82) 

Ⱦɚɜɥɟɧɢɟ ɨɬɛɨɪɚ ɧɚ ɉɇȾ, Ɇɉɚ (ɤɝɫ/ɫɦ2) 0,18 (1,82) 

Ⱦɚɜɥɟɧɢɟ ɜ ɤɨɧɞɟɧɫɚɬɨɪɟ, Ɇɉɚ (ɤɝɫ/ɫɦ2) 0,006 (0,06) 
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ɉɪɨɞɨɥɶɧɵɣ ɪɚɡɪɟɡ ɬɭɪɛɢɧɵ ɉɌ-45-15 ɢɡɨɛɪɚɠɟɧ ɧɚ ɪɢɫɭɧɤɟ 3.  

 

Ɋɢɫɭɧɨɤ 3 – ɉɪɨɞɨɥɶɧɵɣ ɪɚɡɪɟɡ ɬɭɪɛɢɧɵ ɉɌ-45-15 

2.4 ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɪɢɧɰɢɩɢɚɥɶɧɨɣ ɬɟɩɥɨɜɨɣ ɫɯɟɦɵ 

Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɭɪɛɢɧɵ ɩɪɢɜɟɞɟɧɵ  
ɜ ɬɚɛɥɢɰɟ 7. 

Ɍɚɛɥɢɰɚ 7 – Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɭɪɛɢɧ Ɋ-50-130/13 ɢ ɉɌ-
45-15 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ Ɉɛɨɡɧɚɱɟɧɢɟ ɢ ɩɪɢɧɢɦɚɟɦɨɟ ɡɧɚɱɟɧɢɟ 

ɇɨɦɢɧɚɥɶɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɦɨɳɧɨɫɬɶ, ɤȼɬ эܹ = ͺ͹ͷͲͲ 
Ɇɚɤɫɢɦɚɥɶɧɚɹ ɨɬɨɩɢɬɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ, ɤȼɬ ܳˑ௠̞௔𝑥 = ͳ͹ͷͲͲͲ 
Ɍɟɩɥɨɜɚɹ ɦɨɳɧɨɫɬɶ ɨɬɨɩɢɬɟɥɶɧɵɯ ɨɬɛɨɪɨɜ, 
ɤȼɬ 

ܳˑ˕˄˃ˊ = ͳʹʹͷͲͲ 

Ɍɚɛɥɢɰɚ 8 – Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɬɭɪɛɢɧɵ Ɋ-50-130/13: 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ Ɉɛɨɡɧɚɱɟɧɢɟ ɢ ɩɪɢɧɢɦɚɟɦɨɟ ɡɧɚɱɟɧɢɟ 

ɇɚɱɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɩɚɪɚ, Ɇɉɚ  ଴ܲ = ͳʹ,͹ͷ  
ɇɚɱɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɩɚɪɚ,℃ 𝑡଴ = ͷͷͷ 
Ⱦɚɜɥɟɧɢɟ ɜ ɜɵɯɥɨɩɧɨɦ ɩɚɬɪɭɛɤɟ, Ɇɉɚ  ܲ˅ ы˘ = ͳ,͸ 
Ⱦɚɜɥɟɧɢɟ ɩɚɪɚ ɜ ɪɟɝɟɧɟɪɚɬɢɜɧɵɯ ɨɬɛɨɪɚɯ, 
Ɇɉɚ: 
– ɉɟɪɜɵɣ ɨɬɛɨɪ 
– ȼɬɨɪɨɣ ɨɬɛɨɪ 
– Ɍɪɟɬɢɣ ɨɬɛɨɪ 

 
 ܲˑ ˕ଵ = ͵,͸ʹ ܲˑ ˕ଶ = ʹ,ͳ͸ ܲˑ ˕ଷ = ͳ,͸ 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 8 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ Ɉɛɨɡɧɚɱɟɧɢɟ ɢ ɩɪɢɧɢɦɚɟɦɨɟ ɡɧɚɱɟɧɢɟ 

Ɋɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ ɜɧɭɬɪɟɧɧɟɝɨ ɨɬɧɨɫɢ-
ɬɟɥɶɧɨɝɨ ɄɉȾ: 

ηoi
ɨɫɧ = 83% 

ɄɉȾ ɞɪɨɫɫɟɥɢɪɨɜɚɧɢɹ ɩɨ ɨɬɫɟɤɚɦ: ηɞɪ
ɨɫɧ = 94,9% 

 
Ɍɚɛɥɢɰɚ 9 – Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɩɪɢɤɥɸɱɟɧɧɨɣ ɬɭɪɛɢɧɵ ɉɌ-45-15: 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ Ɉɛɨɡɧɚɱɟɧɢɟ ɢ ɩɪɢɧɢɦɚɟɦɨɟ ɡɧɚɱɟɧɢɟ 

ɇɚɱɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɩɚɪɚ, Ɇɉɚ  ଴ܲ = ͳ,ͷ  
ɇɚɱɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɩɚɪɚ,℃ 𝑡଴ = ʹ͹ͷ 
Ⱦɚɜɥɟɧɢɟ ɜ ɤɨɧɞɟɧɫɚɬɨɪɟ, Ɇɉɚ  ̱ܲ = Ͳ,ͲͲ͸ 
Ⱦɚɜɥɟɧɢɟ ɩɚɪɚ ɜ ɪɟɝɟɧɟɪɚɬɢɜɧɵɯ ɨɬɛɨɪɚɯ, 
Ɇɉɚ: 
– ɑɟɬɜɟɪɬɵɣ ɨɬɛɨɪ 

ܲˑ ˕ସ = Ͳ,ͳͺʹ 

Ɋɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ ɜɧɭɬɪɟɧɧɟɝɨ ɨɬɧɨɫɢ-
ɬɟɥɶɧɨɝɨ ɄɉȾ: 

ηoi
ɩɪɢɤɥ = 85,2% 

ɄɉȾ ɞɪɨɫɫɟɥɢɪɨɜɚɧɢɹ ɩɨ ɨɬɫɟɤɚɦ: ηɞɪ
ɩɪɢɤɥ = 95% 

 
ɗɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɢɣ ɄɉȾ ߟэˏ = Ͳ,ͻͺ. 
ɉɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɜ ɪɟɝɭɥɢɪɭɟɦɵɯ ɨɪɝɚɧɚɯ ɬɭɪɛɢɧɵ (ɧɚ ɜɯɨɞɟ ɜ ɐȼȾ) 

ɪɚɜɧɵ 5 %. 
ɉɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɜ ɩɟɪɟɩɭɫɤɧɵɯ ɬɪɭɛɚɯ ɫɨɫɬɚɜɥɹɸɬ 2 %. 
ɉɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɩɚɪɚ ɨɬ ɨɬɛɨɪɚ ɞɨ ɩɨɞɨɝɪɟɜɚɬɟɥɹ ɫɨɫɬɚɜɥɹɸɬ 5 %. 
ɇɟɞɨɝɪɟɜ ɜɨɞɵ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɫɵɳɟɧɢɹ ɜ ɉȼȾ 𝜗˒˅ˇ = ͵ ℃. 

ɇɟɞɨɝɪɟɜ ɜɨɞɵ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɫɵɳɟɧɢɹ ɜ ɉɇȾ 𝜗˒ːˇ = ͸ ℃. 

ɄɉȾ ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɬɢɩɚ ߟ˕ˑ = Ͳ,ͻͺ. 
Ɍɟɦɩɟɪɚɬɭɪɚ ɯɢɦɢɱɟɫɤɢ ɨɱɢɳɟɧɧɨɣ ɜɨɞɵ 𝑡˘ˑ˅ = ͵Ͳ ℃. 
Ɋɚɫɯɨɞ ɩɚɪɚ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɬɭɪɛɢɧɧɨɝɨ ɰɟɯɚ ɫɨɫɬɚɜɥɹɟɬ 0,02 

ɪɚɫɯɨɞɚ ɩɚɪɚ ɧɚ ɬɭɪɛɢɧɭ; ɤɨɬɟɥɶɧɨɝɨ ɰɟɯɚ – 0,012 ɪɚɫɯɨɞɚ ɩɚɪɚ ɧɚ ɬɭɪɛɢɧɭ. 
Ɋɚɫɯɨɞ ɩɚɪɚ ɧɚ ɭɩɥɨɬɧɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 0,01 ɪɚɫɯɨɞɚ ɩɚɪɚ ɧɚ ɬɭɪɛɢɧɭ; ɧɚ 

ɭɬɟɱɤɢ – 0,02 ɪɚɫɯɨɞɚ ɩɚɪɚ ɧɚ ɬɭɪɛɢɧɭ. 
Ɍɟɦɩɟɪɚɬɭɪɧɵɣ ɝɪɚɮɢɤ ɫɟɬɢ ɞɥɹ ɝ. ɍɫɬɶ-ɂɥɢɦɫɤɚ ɩɪɢɧɢɦɚɟɦ 130/70 ℃. 
ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɬɭɪɛɢɧɚ Ɋ-50-130/13 ɢ ɩɪɢɤɥɸɱɟɧɧɨɣ ɬɭɪɛɢɧɵ 

ɉɌ-45-15 ɢɡɨɛɪɚɠɟɧ ɧɚ ɪɢɫɭɧɤɟ 4. 
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Ɋɢɫɭɧɨɤ 4 – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɬɭɪɛɢɧɵ Ɋ-50-130/13 ɢ ɩɪɢɤɥɸɱɟɧɧɨɣ 
ɬɭɪɛɢɧɨɣ ɉɌ-45-15 

2.5 Ɋɚɫɱɟɬ ɩɪɢɧɰɢɩɢɚɥɶɧɨɣ ɬɟɩɥɨɜɨɣ ɫɯɟɦɵ ɬɭɪɛɢɧɵ Ɋ-50-130/13 ɢ 
ɩɪɢɤɥɸɱɟɧɧɨɣ ɬɭɪɛɢɧɵ ɉɌ-45-15 

2.5.4 Ɋɚɫɱɟɬ ɭɫɬɚɧɨɜɤɢ ɩɨ ɩɨɞɨɝɪɟɜɭ ɫɟɬɟɜɨɣ ɜɨɞɵ 

ȼ ɛɥɨɤɟ ɩɪɟɞɭɫɦɨɬɪɟɧ ɨɬɩɭɫɤ ɬɟɩɥɚ ɞɥɹ ɨɬɨɩɥɟɧɢɹ ɢ ɝɨɪɹɱɟɝɨ ɜɨɞɨ-
ɫɧɚɛɠɟɧɢɹ ɞɥɹ ɥɟɜɨɛɟɪɟɠɧɨɣ ɱɚɫɬɢ ɝɨɪɨɞɚ ɍɫɬɶ-ɂɥɢɦɫɤɚ. Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ 
ɩɨɞɨɝɪɟɜɚ ɫɟɬɟɜɨɣ ɜɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5. ɋɯɟɦɚ ɫɨɫɬɨɢɬ ɢɡ ɫɟɬɟɜɨ-
ɝɨ ɩɨɞɨɝɪɟɜɚɬɟɥɹ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɬɢɩɚ. ɉɚɪ ɧɚ ɫɟɬɟɜɨɣ ɩɨɞɨɝɪɟɜɚɬɟɥɶ ɩɨɞɚ-
ёɬɫɹ ɢɡ IV ɨɬɛɨɪɚ ɩɪɢɤɥɸɱɟɧɧɨɣ ɬɭɪɛɢɧɵ. Ⱦɪɟɧɚɠ ɝɪɟɸɳɟɝɨ ɩɚɪɚ ɫɟɬɟɜɨɝɨ 
ɩɨɞɨɝɪɟɜɚɬɟɥɹ ɤɚɫɤɚɞɧɨ ɫɥɢɜɚɟɬɫɹ ɜ ɨɫɧɨɜɧɨɣ ɤɨɧɞɟɧɫɚɬ ɢ ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɞɟ-
ɚɷɪɚɰɢɨɧɧɭɸ ɭɫɬɚɧɨɜɤɭ. Ɍɟɦɩɟɪɚɬɭɪɧɵɣ ɝɪɚɮɢɤ 130/70.  
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ɋɉ – ɫɟɬɟɜɨɣ ɩɨɞɨɝɪɟɜɚɬɟɥɶ; Ⱦɇ – ɞɪɟɧɚɠɧɵɣ ɧɚɫɨɫ 

Ɋɢɫɭɧɨɤ 5 – ɋɯɟɦɚ ɩɨɞɨɝɪɟɜɚ ɫɟɬɟɜɨɣ ɜɨɞɵ 

Ɋɚɫɯɨɞ ɫɟɬɟɜɨɣ ɜɨɞɵ, ɤɝ/ɫ: ܩ˔˅ = ொˑ೘̞𝑎𝑥С˅∙∆𝑡 = ଵ଻ହ଴଴଴ସ,ଵ଼଺∙ሺଵଷ଴−଻଴ሻ = ͸ͻ͸,͹͸͹. (22) 

ɝɞɟ  С˅ – ɬɟɩɥɨɟɦɤɨɫɬɶ ɜɨɞɵ, ɤȾɠ/(ɤɝ℃); ∆𝑡 – ɪɚɡɧɢɰɚ ɬɟɦɩɟɪɚɬɭɪ ɩɨɞɚɸɳɟɣ ɢ ɨɛɪɚɬɧɨɣ ɫɟɬɟɜɨɣ ɜɨɞɵ, °ɋ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɮɢɤɚɰɢɢ: ߙ = ொˑ˕˄˃ˊொˑ೘̞𝑎𝑥 = ଵଶହଵ଻ହ = Ͳ,͹. (23) 

Ɍɟɦɩɟɪɚɬɭɪɚ ɫɟɬɟɜɨɣ ɜɨɞɵ ɩɨɫɥɟ ɫɟɬɟɜɨɝɨ ɩɨɞɨɝɪɟɜɚɬɟɥɹ, ɋ: 𝑡˔˅ = ͳͳͷ,Ͷ (24) 

ɗɧɬɚɥɶɩɢɹ ɧɚɫɵɳɟɧɧɨɝɨ ɤɨɧɞɟɧɫɢɪɭɸɳɟɝɨ ɩɚɪɚ ɫɟɬɟɜɨɝɨ ɩɨɞɨɝɪɟɜɚɬɟ-
ɥɹ, ɤȾɠ/ɤɝ: 𝑡̝̅ ˅ː = Ͷͻʹ,͹͵ͻ (25) 
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2.5.5 ɉɨɫɬɪɨɟɧɢɟ ɩɪɨɰɟɫɫɚ ɪɚɫɲɢɪɟɧɢɹ ɩɚɪɚ ɜ ɬɭɪɛɢɧɟ Ʉ-215-130 ɜ 
i-s ɞɢɚɝɪɚɦɦɟ 

ɉɪɨɰɟɫɫ ɫɬɪɨɢɬɫɹ ɫ ɭɱɟɬɨɦ ɩɨɬɟɪɶ ɞɚɜɥɟɧɢɹ ɜ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɚɯ 
ɬɭɪɛɢɧɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɚɱɚɥɶɧɵɦɢ ɢ ɤɨɧɟɱɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ 
 (ɫɦ. ɬɚɛɥɢɰɭ 7). 

Ɍɨɱɤɚ ܣ଴ ɧɚɯɨɞɢɬɫɹ ɧɚ i-s ɞɢɚɝɪɚɦɦɟ ɩɨ ɧɚɱɚɥɶɧɵɦ ɢ ɤɨɧɟɱɧɵɦ ɩɚɪɚ-
ɦɟɬɪɚɦ ɩɚɪɚ. ɋ ɭɱɟɬɨɦ ɞɪɨɫɫɟɥɢɪɨɜɚɧɢɹ ɩɚɪɚ ɜ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɚɯ ɐȼȾ 
ɞɚɜɥɟɧɢɟ ɩɚɪɚ ɧɚ ɜɯɨɞɟ ɜ ɩɪɨɬɨɱɧɭɸ ɱɚɫɬɶ ɫɨɫɬɚɜɥɹɟɬ, Ɇɉɚ: 

଴ܲ′ = ଴ܲ ∙ ˑ˔ː˓ˇߟ = ͳʹ,͹ͷ ∙ Ͳ,ͻͷ = ͳʹ,ͳ. (26) 

Ɍɟɨɪɟɬɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɪɚɫɲɢɪɟɧɢɹ ɩɚɪɚ ɨɬ ɞɚɜɥɟɧɢɹ ଴ܲ′ ɞɨ ɞɚɜɥɟɧɢɹ ଵܲ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɞɚɜɥɟɧɢɸ ɜ ɩɟɪɜɨɦ ɨɬɛɨɪɟ, ɢɡɨɛɪɚɠɚɟɬɫɹ ɥɢɧɢɟɣ ܣ଴ܤ଴. 
ɉɪɢ ɞɟɣɫɬɜɢɬɟɥɶɧɨɦ ɩɪɨɰɟɫɫɟ ɪɚɫɲɢɪɟɧɢɹ ɷɧɬɚɥɶɩɢɹ ɩɚɪɚ ɜ ɬɨɱɤɟ ܤ, ɤȾɠ/ɤɝ: 𝑖஻ = 𝑖஺బ − (𝑖஺బ − 𝑖஻బ) ∙ ௢𝑖ˑ˔ːߟ = ͵ͷͳ͵ − ሺ͵ͷͳ͵ − ͵ͲͲ͵,Ͷሻ ∙ Ͳ,ͺ͵ =͵ͲͻͲ,Ͳ͵ʹ, (27) 

ɝɞɟ 𝑖஺బ = ͵ͷͳ͵ – ɷɧɬɚɥɶɩɢɹ ɨɫɬɪɨɝɨ ɩɚɪɚ, ɤȾɠ/ɤɝ; 
 𝑖஻బ = ͵ͲͲ͵,Ͷ – ɷɧɬɚɥɶɩɢɹ ɩɚɪɚ ɜ ɤɨɧɰɟ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɪɚɫɲɢ-
ɪɟɧɢɹ, ɤȾɠ/ɤɝ. 

ηoi
ɨɫɧ = Ͳ,ͺ͵ –  ɜɧɭɬɪɟɧɧɢɣ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɄɉȾ ɬɭɪɛɢɧɵ 

Ɍɨɱɤɭ С ɨɩɪɟɞɟɥɹɟɦ ɫ ɭɱɟɬɨɦ ɞɪɨɫɫɟɥɢɪɨɜɚɧɢɹ ɩɚɪɚ ɜ ɪɟɝɭɥɢɪɭɸɳɢɯ 
ɨɪɝɚɧɚɯ ɩɪɢɤɥɸɱɟɧɧɨɣ ɬɭɪɛɢɧɵ, Ɇɉɚ: 

ଶܲ = ଵܲ ∙ ˎˍˋ˓˒˓ˇߟ = ͳ,͸ ∙ Ͳ,ͻͷ = ͳ,ͷ. (28) 

ɗɧɬɚɥɶɩɢɹ ɜ ɤɨɧɞɟɧɫɚɬɨɪɟ, ɤȾɠ/ɤɝ: 𝑖ˇ = 𝑖˔ − (𝑖˔ − 𝑖ˇబ) ∙ ηoi˒˓ˋˍˎ = ͵Ͳͳ͸,͵ − ሺ͵Ͳͳ͸,͵ − ʹͳ͸ͺ,Ͷሻ ∙ Ͳ,ͺͷʹ = ʹʹͶͲ,͸.(29) 

ɝɞɟ iɋ = 3016,3 ɤȾɠ/ɤɝ – ɷɧɬɚɥɶɩɢɹ ɩɚɪɚ ɩɨɫɥɟ ɞɪɨɫɫɟɥɢɪɨɜɚɧɢɟ ɞɥɹ ɩɪɢɤɥɸ-
ɱɟɧɧɨɣ ɬɭɪɛɢɧɵ;     

0
i Д = 2168,4 ɤȾɠ/ɤɝ – ɬɟɨɪɟɬɢɱɟɫɤɚɹ ɷɧɬɚɥɶɩɢɹ ɩɚɪɚ ɜ ɤɨɧɞɟɧɫɚɬɨɪɟ;  

oiη
ɉɊИɄɅ = 0,852 ɜɧɭɬɪɟɧɧɢɣ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣ-

ɫɬɜɢɹ ɞɥɹ ɩɪɢɤɥɸɱɟɧɧɨɣ ɬɭɪɛɢɧɵ. 
Ⱦɚɥɟɟ ɚɧɚɥɨɝɢɱɧɨ ɢɫɩɨɥɶɡɭɹ ɡɧɚɱɟɧɢɹ ɞɚɜɥɟɧɢɹ ɜ ɨɬɛɨɪɚɯ, ɧɚɯɨɞɹɬɫɹ ɧɚ 

i-s ɞɢɚɝɪɚɦɦɟ ɷɧɬɚɥɶɩɢɢ ɩɚɪɚ ɜ ɨɫɬɚɜɲɢɯɫɹ ɬɨɱɤɚɯ. 
ɉɪɨɰɟɫɫ ɪɚɫɲɢɪɟɧɢɹ ɩɚɪɚ ɜ ɬɭɪɛɢɧɟ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 6. 
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Ɋɢɫɭɧɨɤ 6 – ɉɪɨɰɟɫɫ ɪɚɫɲɢɪɟɧɢɹ ɩɚɪɚ ɜ ɬɭɪɛɢɧɚɯ Ɋ-50-130 ɢ ɉɌ-45-15 ɜ i-s 

ɞɢɚɝɪɚɦɦɟ 

Ⱦɨɩɨɥɧɟɧɢɟ ɤ ɩ. ɩ. 3: 
Ɉɩɪɟɞɟɥɢɦ ɪɚɫɯɨɞ ɩɚɪɚ ɧɚ ɫɟɬɟɜɨɣ ɩɨɞɨɝɪɟɜɚɬɟɥɶ ɢ ɩɨɫɱɢɬɚɟɦ ɨɯɥɚɞɢ-

ɬɟɥɶ ɞɪɟɧɚɠɚ, ɫɨɫɬɚɜɢɜ 2 ɭɪɚɜɧɟɧɢɹ, ɤɝ/ɫ: ܦ˔˅ ∙ ሺ𝑖˔˅ − 𝑡˅˔ː ∙ С˅ሻ = ˅˔ܩ ∙ ሺ𝑡˔˅ − 𝑡ˑˇሻ ∙ С˅. (30) 
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˅˔ܩ  ∙ (𝑡ˑˇ − 𝑡ˑ˔) ∙ С˅ = ˅˔ܦ ∙ ሺ𝑡˅˔ː − 𝑡ˑ˔ + ሻߠ ∙ С˅. (31) 

ɝɞɟ ߠ = ͳͷ – ɧɟɞɨɝɪɟɜ,℃; 
 𝑡˅сɧ =117,4 – ɬɟɦɩɟɪɚɬɭɪɚ ɧɚ ɜɵɯɨɞɟ ɢɡ ɩɨɞɨɝɪɟɜɚɬɟɥɹ, ℃;  

ɨдt = 70 – ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ ɩɨɫɥɟ ɨɯɥɚɞɢɬɟɥɹ ɞɪɟɧɚɠɚ, ℃; 

ɨсt – ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ, ɫɥɢɜɚɟɦɨɣ ɢɡ ɨɯɥɚɞɢɬɟɥɹ ɞɪɟɧɚɠɚ ɜ ɨɫɧɨɜɧɨɣ 
ɤɨɧɞɟɧɫɚɬ, ℃. 

ɉɨɫɱɢɬɚɜ ɞɚɧɧɭɸ ɫɢɫɬɟɦɭ, ɫɨɫɬɨɹɳɭɸ ɢɡ ɞɜɭɯ ɭɪɚɜɧɟɧɢɣ, ɨɩɪɟɞɟɥɢɥɢ, 
ɱɬɨ: ܦ˔˅ = ͸ͳ,ͳ͸͸ ɤɝ/c 𝑡ˑ˔ = ͸͵,ͻͻͷ ℃  

ɇɚɝɪɭɡɤɚ ɫɟɬɟɜɨɝɨ ɩɨɞɨɝɪɟɜɚɬɟɥɹ, ɤȼɬ: ܳ˔˅ = ˅˔ܩ ∙ ∆𝑡˅˔ ∙ С˅ = ͸ͻ͸,͹ ∙ ሺͳͳͷ,Ͷ − ͹Ͳሻ ∙ Ͷ,ͳͺ͸ = ͳ͵ʹͶͳ͸,͸͸͹. (32) 

2.5.6 Ɉɩɪɟɞɟɥɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɩɨ ɷɥɟɦɟɧɬɚɦ ɫɯɟɦɵ 

Ɉɩɪɟɞɟɥɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɩɨ ɷɥɟɦɟɧɬɚɦ ɫɯɟɦɵ ɩɨɤɚɡɵɜɚɟɬɫɹ ɧɚ ɩɪɢɦɟɪɟ 
ɩɨɞɨɝɪɟɜɚɬɟɥɹ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɉȼȾ-1. 

Ⱦɚɜɥɟɧɢɟ ɩɚɪɚ ɜ ɨɬɛɨɪɟ ɬɭɪɛɢɧɵ ɧɚ ɉȼȾ-1 ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɦ ɪɟɠɢɦɟ 
ɪɚɛɨɬɵ ɬɭɪɛɢɧɵ: ଵܲ = ͵,͸͵ Ɇɉɚ. 

ɋ ɭɱɟɬɨɦ ɩɨɬɟɪɶ ɩɨ ɬɪɚɤɬɭ ɨɬ ɬɭɪɛɢɧɵ ɞɨ ɩɨɞɨɝɪɟɜɚɬɟɥɹ ɞɚɜɥɟɧɢɟ ɜ 
ɉȼȾ-1 ɫɨɫɬɚɜɢɬ, Ɇɉɚ: ܲ˒ ˅ˇଵ = ଵܲ ∙ Ͳ,ͻͷ = ͵,͸͵ ∙ Ͳ,ͻͷ = ͵,Ͷͷ. (33) 

Ɍɟɦɩɟɪɚɬɭɪɚ ɧɚɫɵɳɟɧɢɹ ɝɪɟɸɳɟɝɨ ɩɚɪɚ, ℃: 𝑡˒˅ˇଵː = ʹͶͳ,͸ͻ.  

ɗɧɬɚɥɶɩɢɹ ɤɨɧɞɟɧɫɚɬɚ ɝɪɟɸɳɟɝɨ ɩɚɪɚ, ɤȾɠ/ɤɝ: 𝑡̅˒ ˅ˇଵː = ͳͲͶͷ,ͷͺ.  

Ɍɟɦɩɟɪɚɬɭɪɚ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɡɚ ɩɨɞɨɝɪɟɜɚɬɟɥɟɦ ɫ ɭɱɟɬɨɦ  
ɧɟɞɨɝɪɟɜɚ, ℃: 𝑡˒˅ˇଵ = 𝑡˒˅ˇଵː − 𝜗˒˅ˇ = ʹͶͳ,͸ͻ − ʹ = ʹ͵ͻ,͸ͻ. (34) 

ɗɧɬɚɥɶɩɢɹ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɡɚ ɩɨɞɨɝɪɟɜɚɬɟɥɟɦ, ɤȾɠ/ɤɝ: 
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𝑡̅˒ ˅ˇଵ = 𝑡˒˅ˇଵ ∙ ܥ = ʹ͵ͻ,͸ͻ ∙ Ͷ,ͳͺ͸ = ͳͲͲ͵,͵͵. (35) 

ɗɧɬɚɥɶɩɢɹ ɝɪɟɸɳɟɝɨ ɩɚɪɚ ɧɚ ɉȼȾ-1 (ɢɡ i-s ɞɢɚɝɪɚɦɦɵ)  
ɫɨɫɬɚɜɢɬ, ɤȾɠ/ɤɝ: 𝑖ଵ = ͵ͳͻ͹,͹.  

ɂɫɩɨɥɶɡɨɜɚɧɧɵɣ ɬɟɩɥɨɩɟɪɟɩɚɞ ɜ ɬɭɪɛɢɧɟ ɞɨ ɨɬɛɨɪɚ, ɤȾɠ/ɤɝ: ℎ˒˅ˇଵ = 𝑖଴ − 𝑖ଵ = ͵ͷͳ͵ − ͵ͳͻ͹,ͺ = ͵ͳͷ,ʹ. (36) 

Ⱥɧɚɥɨɝɢɱɧɨ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɚɪɚɦɟɬɪɵ ɩɨ ɞɪɭɝɢɦ ɷɥɟɦɟɧɬɚɦ ɫɯɟɦɵ, 
ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɫɜɨɞɹɬɫɹ ɜ ɬɚɛɥɢɰɭ 10. 

Ɍɚɛɥɢɰɚ 10 – ɩɚɪɚɦɟɬɪɵ ɷɥɟɦɟɧɬɨɜ ɬɟɩɥɨɜɨɣ ɫɯɟɦɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɜɟɥɢɱɢɧɵ 

ɉȼȾ-1 ɉȼȾ-2 ɉȼȾ-1 
Ⱦɟɚɷ- 
ɪɚɬɨɪ 

ɉɇȾ 
ɋɟɬɟɜɨɣ 

ɩɨɞɨɝɪɟɜɚ-
ɬɟɥɶ 

Ʉɨɧɞɟɧ-
ɫɚɬɨɪ 

Ⱦɚɜɥɟɧɢɟ ɨɬɛɨɪɧɨ-
ɝɨ ɩɚɪɚ, Ɇɉɚ 

3,63 2,16 1,6 1,6 0,182 0,182 0,006 

ɗɧɬɚɥɶɩɢɹ ɩɚɪɚ, 
ɤȾɠ/ɤɝ 

3197,8 3079,6 3016,3 3016,3 2656,3 2656,3 2240,6 

Ⱦɚɜɥɟɧɢɟ ɩɚɪɚ ɭ 
ɩɨɞɨɝɪɟɜɚɬɟɥɹ, 

Ɇɉɚ 
3,447 2,05 1,52 0,7 0,173 0,173 0,006 

Ɍɟɦɩɟɪɚɬɭɪɚ 
ɧɚɫɵɳɟɧɢɹ ɝɪɟɸ-

ɳɟɝɨ ɩɚɪɚ, ɋ 
241,68 213,637 198,924 164,953 115,687 115,687 36,16 

ɗɧɬɚɥɶɩɢɹ ɤɨɧɞɟɧ-
ɫɚɬɚ ɝɪɟɸɳɟɝɨ ɩɚ-

ɪɚ, ɤȾɠ/ɤɝ 
1045,58 914,355 847,548 697,143 485,466 485,466 151,494 

Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ 
ɡɚ ɩɨɞɨɝɪɟɜɚɬɟɥɟɦ, 

ɋ 
239,68 211,637 196,924 164,953 111,687 115,4 36,16 

ɗɧɬɚɥɶɩɢɹ ɜɨɞɵ ɡɚ 
ɩɨɞɨɝɪɟɜɚɬɟɥɟɦ, 

ɤȾɠ/ɤɝ 
1003,32 885,912 824,324 690,49 467,52 463,336 151,366 

ɂɫɩɨɥɶɡɨɜɚɧɧɵɣ 
ɬɟɩɥɨɩɟɪɟɩɚɞ, 

ɤȾɠ/ɤɝ 
315,2 433,4 496,7 496,7 856,7 856,7 1311,4 
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2.5.7 Ɉɩɪɟɞɟɥɟɧɢɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɩɚɪɚ ɧɚ ɬɭɪɛɢɧɭ 

Ʉɨɷɮɮɢɰɢɟɧɬ ɧɟɞɨɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɨɳɧɨɫɬɢ ɨɬɨɩɢɬɟɥɶɧɵɯ ɨɬɛɨɪɨɜ: ̝ݕ ˅ = 𝑖˔˅−𝑖ˍ𝑖బ−𝑖ˍ = ଶ଺ହ଺,ଷ−ଶଶସ଴,଺ଷହଵଷ−ଶଶସ଴,଺ = Ͳ,͵ʹ͹. (37) 

ɉɪɢɧɢɦɚɹ ɤɨɷɮɮɢɰɢɟɧɬ ɪɟɝɟɧɟɪɚɰɢɢ 𝐾˓ = ͳ,ͳͻ͹Ͷ (ɫ ɩɨɫɥɟɞɭɸɳɢɦ 
ɭɬɨɱɧɟɧɢɟɦ), ɪɚɫɯɨɞ ɩɚɪɚ ɧɚ ɬɭɪɛɢɧɭ ɫɨɫɬɚɜɢɬ, ɤɝ/ɫ: ܦ˕ = 𝐾˓ ∙ ቀ ௐэு𝑖∙𝜂эˏ + ݕ̝ ˅ ∙ ቁ˅˔ܦ = ͳ,ͳͻ͹Ͷ ∙ ቀ ଼଻ହ଴଴ଵଷଵଵ,ସ∙଴,ଽ଼+ Ͳ,͵ʹ͹ ∙ ͸ʹ,Ͷͷቁ =ͳͲͷ,Ͷͷʹ, (38) 

ɝɞɟ ܪ𝑖 = ͳ͵ͳͳ,Ͷ – ɢɫɩɨɥɶɡɨɜɚɧɧɵɣ ɬɟɩɥɨɩɟɪɟɩɚɞ ɜ ɬɭɪɛɢɧɟ, ɤȾɠ/ɤɝ (ɫɦ. 
ɬɚɛɥɢɰɭ 9). 

2.5.8 Ȼɚɥɚɧɫ ɩɚɪɚ ɢ ɤɨɧɞɟɧɫɚɬɚ 

Ɋɚɫɯɨɞ ɩɚɪɚ ɧɚ ɷɠɟɤɬɨɪ ɩɪɢɧɹɬ 0,5 % ɨɬ ɪɚɫɯɨɞɚ ɩɚɪɚ ɧɚ ɬɭɪɛɢɧɭ, ɤɝ/ɫ: ܦэˉ = Ͳ,ͲͲͷ ∙ ˕ܦ = Ͳ,ͲͲͷ ∙ ͳͲͷ,Ͷͷʹ = Ͳ,ͷʹ͹. (39) 

Ɋɚɫɯɨɞ ɩɚɪɚ ɧɚ ɭɩɥɨɬɧɟɧɢɹ ɬɭɪɛɢɧɵ, ɤɝ/ɫ: ܦ˖˒ˎ = Ͳ,Ͳͳ ∙ ˕ܦ = Ͳ,Ͳͳ ∙ ͳͲͷ,Ͷͷʹ = ͳ,Ͳͷͷ. (40) 

ɍɬɟɱɤɢ ɩɚɪɚ ɢ ɤɨɧɞɟɧɫɚɬɚ, ɤɝ/ɫ: ܦ˖˕ = ఈ˖˕ଵ଴଴ ∙ ˕ܦ = ଵ,ଵଵ଴଴ ∙ ͳͲͷ,Ͷͷʹ = ͳ,Ͳͷͷ. (41) 

Ɋɚɫɯɨɞ ɩɚɪɚ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ, ɤɝ/ɫ: ܦ˔ː = ఈ˔ːˏ́+ఈ˔ː̱ˑଵ଴଴ ∙ ˕ܦ = ଵ,ଶ+ଵ,ଶଵ଴଴ ∙ ͳͲͷ,Ͷͷʹ = ʹ,ͷ͵ͳ. (42) 

Ɋɚɫɯɨɞ ɩɟɪɟɝɪɟɬɨɝɨ ɩɚɪɚ, ɤɝ/ɫ: ܦ˒ˈ = ˕ܦ + ˉэܦ + ˎ˒˖ܦ + ˕˖ܦ + ː˔ܦ = ͳͲͷ,Ͷͷʹ + Ͳ,ͷʹ͹ + ͳ,Ͳͷͷ + ͳ,ͳ͸ +ʹ,ͷ͵ͳ = ͳͳͲ,͹ʹͷ. (43) 

Ɋɚɫɯɨɞ ɩɪɨɞɭɜɨɱɧɨɣ ɜɨɞɵ, ɤɝ/ɫ: ܩ˒˓ = ఈ˒˓ଵ଴଴ ∙ ˈ˒ܦ = ଵ,ହଵ଴଴ ∙ ͳͳͲ,͹ʹͷ = ͳ,͸͸ͳ. (44) 
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Ɋɚɫɯɨɞ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ, ɤɝ/ɫ: ܩ˒˅ = ˈ˒ܦ + ˓˒ܩ = ͳͳͲ,͹ʹͷ + ͳ,͸͸ͳ = ͳͳʹ,͵ͺ͸. (45) 

2.5.9 Ɋɚɫɱɟɬ ɪɚɫɲɢɪɢɬɟɥɹ ɧɟɩɪɟɪɵɜɧɨɣ ɩɪɨɞɭɜɤɢ 

Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɪɚɫɲɢɪɢɬɟɥɹ ɧɟɩɪɟɪɵɜɧɨɣ ɩɪɨɞɭɜɤɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 7. 

 

Ɋɢɫɭɧɨɤ 7 – Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɪɚɫɲɢɪɢɬɟɥɹ ɧɟɩɪɟɪɵɜɧɨɣ ɩɪɨɞɭɜɤɢ  

ɍɪɚɜɧɟɧɢɟ ɪɚɫɲɢɪɢɬɟɥɹ ɧɟɩɪɟɪɵɜɧɨɣ ɩɪɨɞɭɜɤɢ ɡɚɩɢɲɟɬɫɹ: ܦ˅˕′ = ீ˒˓∙ሺ𝑡̅˒˓−𝑡̅˒˓′ ሻ௥భ = ଵ,଺଺ଵ∙ሺଵ଺ଷଷ,ହଵ−଻ଵ଻,ସ଻ଽሻଶ଴ହ଴,଴ଶଷ = Ͳ,͹Ͷʹ, (46) 

ɝɞɟ 𝑡̅˒ ˓  = ͳ͸͵͵,ͷͳ – ɷɧɬɚɥɶɩɢɹ ɜɨɞɵ ɜ ɛɚɪɚɛɚɧɟ ɩɚɪɨɝɟɧɟɪɚɬɨɪɚ ɩɪɢ ܲ˄ =ͳͷ,ͷͻ Ɇɉɚ, ɤȾɠ/ɤɝ; 
 𝑡̅˒ ˓′ =717,48 – ɷɧɬɚɥɶɩɢɹ ɩɪɨɞɭɜɨɱɧɨɣ ɜɨɞɵ, ɫɥɢɜɚɟɦɨɣ ɫ ɪɚɫɲɢɪɢɬɟɥɹ, 

ɤȾɠ/ɤɝ;  
ɨдt = 70 – ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ ɩɨɫɥɟ ɨɯɥɚɞɢɬɟɥɹ ɞɪɟɧɚɠɚ, ℃; 
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ଵݎ =2050,023 – ɬɟɩɥɨɬɚ ɩɚɪɨɨɛɪɚɡɨɜɚɧɢɹ ɩɪɢ ɞɚɜɥɟɧɢɢ ܲ̌ = Ͳ,͹ Ɇɉɚ. 

Ɋɚɫɯɨɞ ɩɪɨɞɭɜɨɱɧɨɣ ɜɨɞɵ ɧɚ ɉɏɈȼ, ɤɝ/ɫ: ܩ˒˓′ = ˓˒ܩ − ′˕˅ܦ = ͳ,͸͸ͳ − Ͳ,͹Ͷʹ = Ͳ,ͻͳͻ. (47) 

Ʉɨɥɢɱɟɫɬɜɨ ɯɢɦɢɱɟɫɤɢ ɨɱɢɳɟɧɧɨɣ ɜɨɞɵ, ɩɨɞɚɜɚɟɦɨɣ ɜ ɤɨɧɞɟɧɫɚɬɨɪ: ܩ˘ˑ˅ = ;˓˒ܩ + ˕˖ܦ + ː˔ܦ = Ͳ,ͻͳͻ + ͳ,ͳ͸ + ʹ,ͷ͵ͳ = Ͷ,͸ͳ. (48) 

ɂɡ ɭɪɚɜɧɟɧɢɹ ɩɨɞɨɝɪɟɜɚɬɟɥɹ ɉɏɈȼ ɧɚɣɞɟɦ ɬɟɦɩɟɪɚɬɭɪɭ ɯɢɦɢɱɟɫɤɢ 
ɨɱɢɳɟɧɧɨɣ ɜɨɞɵ ɧɚ ɜɵɯɨɞɟ ɢɡ ɩɨɞɨɝɪɟɜɚɬɟɥɹ, ℃: 𝑡˘ˑ˅′ = 𝑡˘ˑ˅ + ீ˒˓′ ∙ሺ𝑡˒˓′ −𝑡˔˒ሻ˘ீˑ˅ = ͵Ͳ + ଴,ଽଵଽ∙ሺଵ଻ଵ,ସ−଺଴ሻସ,଺ଵ = ͷʹ,ʹͲ͵. (49) 

ɝɞɟ 𝑡˒˓′  = ͳ͹ͳ,Ͷ – ɬɟɦɩɟɪɚɬɭɪɚ ɩɪɨɞɭɜɨɱɧɨɣ ɜɨɞɵ ɪɚɫɲɢɪɢɬɟɥɹ, ℃; 

 𝑡˔ˎ = ͸Ͳ – ɬɟɦɩɟɪɚɬɭɪɚ ɩɪɨɞɭɜɨɱɧɨɣ ɜɨɞɵ, ɫɥɢɜɚɟɦɨɣ ɫ ɜ ɬɟɯ. ɤɚɧɚɥɢ-
ɡɚɰɢɸ ɩɨɫɥɟ ɩɨɞɨɝɪɟɜɚɬɟɥɹ ɯɢɦɢɱɟɫɤɢ ɨɱɢɳɟɧɧɨɣ ɜɨɞɵ, ℃;  

2.5.10 Ɋɚɫɱɟɬ ɪɟɝɟɧɟɪɚɬɢɜɧɨɣ ɫɯɟɦɵ ɉȼȾ 

Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɉȼȾ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 8. 

 

Ɋɢɫɭɧɨɤ 8 – ɋɯɟɦɚ ɜɤɥɸɱɟɧɢɹ ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ 

ɍɪɚɜɧɟɧɢɟ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ ɞɥɹ ɉȼȾ-3 ɡɚɩɢɲɟɬɫɹ: 
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ଷܦ ∙ ሺ𝑖ଷ − 𝑡ଷ̅ː ሻ ∙ ˑ˕ߟ = ˅˒ܩ ∙ (𝑡̅˒ ˅ − 𝑡′̅˒˅), (50) 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɪɚɫɯɨɞ ɩɚɪɚ ɧɚ ɉȼȾ-3, ɤɝ/c: ܦଷ = ீ˒˅∙ሺ𝑡̅˒˅−𝑡′̅˒˅ሻሺ𝑖య−𝑡̅యːሻ∙𝜂˕ˑ = ଵଵଶ,ଷ଼∙ሺଵ଴଴ଷ,ଷଷ−଼଼ହ,ଽଵሻሺଷଵଽ଻,଼−ଵ଴ସହ,ହ଼ሻ∙଴,ଽ଼ = ͸,ʹͷ͸. (51) 

ɍɪɚɜɧɟɧɢɟ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ ɞɥɹ ɉȼȾ-2 ɡɚɩɢɲɟɬɫɹ: ሺܦଶ ∙ ሺ𝑖ଶ − 𝑡ଶ̅ː ሻ + ሺܦଷ ∙ ሺ𝑡ଷ̅ː − 𝑡ଶ̅ː ሻ ∙ ˑ˕ߟ = ˅˒ܩ ∙ ሺ𝑡 ′̅˒˅ − 𝑡′′̅̅ ̅˒˅ሻ, (52) 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɪɚɫɯɨɞ ɩɚɪɚ ɧɚ ɉȼȾ-3, ɤɝ/c: ܦଶ = ீ˒˅∙(𝑡 ′̅˒˅−𝑡′′̅̅ ̅̅ ˒˅)−𝐷య∙ሺ𝑡̅యː−𝑡̅మːሻ∙𝜂˕ˑሺ𝑖మ−𝑡̅మːሻ∙𝜂˕ˑ =ଵଵଶ,ଷ଼∙ሺ଼଼ହ,ଽଵ−଼ଶସ,ଷଶሻ−଺,ଶହ଺∙ሺଵ଴ସହ,ହ଼ଶ−ଽଵସ,ଷହହሻ∙଴,ଽ଼ሺଷ଴଻ଽ,଺−ଽଵସ,ଷହହሻ∙଴,ଽ଼ = ʹ,ͺͺ͵. (53) 

ɍɪɚɜɧɟɧɢɟ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ ɞɥɹ ɉȼȾ-1 ɡɚɩɢɲɟɬɫɹ: ሺܦଵ ∙ ሺ𝑖ଵ − 𝑡ଵ̅ː ሻ + ሺܦଶ + ଷሻܦ ∙ ሺ𝑡ଶ̅ː − 𝑡ଵ̅ː ሻ ∙ ˑ˕ߟ = ˅˒ܩ ∙ ሺ𝑡′′̅̅ ̅˒˅ − 𝑡̅˒ ːሻ, (54) 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɪɚɫɯɨɞ ɩɚɪɚ ɧɚ ɉȼȾ-3, ɤɝ/c: ܦଵ = ீ˒˅∙(𝑡′′̅̅ ̅̅ ˒˅−𝑡̅˒ː)−ሺ𝐷మ+𝐷యሻ∙ሺ𝑡̅మː−𝑡̅భːሻ∙𝜂˕ˑሺ𝑖భ−𝑡̅భːሻ∙𝜂˕ˑ =ଵଵଶ,ଷ଼∙ሺ଼ଶସ,ଷଶସ−଻ଶଶ,଻ሻ−ሺଶ,଼଼ଶ+଺,ଶହ଺ሻ∙ሺଽଵସ,ଷହହ−଼ସ଻,ହସ଼ሻ∙଴,ଽ଼ሺଷ଴ଵ଺,ଷ−଼ସ଻,ହସ଼ሻ∙଴,ଽ଼ = ͷ,Ͳͻʹ. (55) 

ɝɞɟ 𝑡̅˒ ː  = ͹ʹʹ,͹ – ɷɧɬɚɥɶɩɢɹ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɧɚ ɜɯɨɞɟ ɜ ɉȼȾ-1, ɨɩɪɟɞɟɥɢɦ 
ɫ ɭɱɟɬɨɦ ɧɚɝɪɟɜɚ ɟɟ ɜ ɩɢɬɚɬɟɥɶɧɨɦ ɧɚɫɨɫɟ, ɤȾɠ/ɤɝ; 𝑡̅˒ ː = ℎˇ + ∆௉˒ ː∙௏∙𝜂ː = ͸ͻ͹,ͳͶ + ሺଵ଼଴−଻ሻ∙ଵ଴5∙଴,଴଴ଵ଴଼଴,଻ହ∙ଵ଴య = ͹ʹʹ,͹Ͳͳ, (56) 

ɝɞɟ   ∆ܲ˒ ː – ɩɟɪɟɩɚɞ ɞɚɜɥɟɧɢɣ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɜ ɩɢɬɚɬɟɥɶɧɨɦ ɧɚɫɨɫɟ, Ɇɉɚ   ܸ = Ͳ,ͲͲͳͲͺ – ɭɞɟɥɶɧɵɣ ɨɛɴɟɦ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ, ˏଷ/ˍˆ   ߟː = Ͳ,͹ͷ – ɄɉȾ ɧɚɫɨɫɚ 

2.5.11 Ɋɚɫɱɟɬ ɞɟɚɷɪɚɬɨɪɚ 

ɋɯɟɦɚ ɩɨɬɨɤɨɜ ɜɨɞɵ ɢ ɩɚɪɚ ɞɟɚɷɪɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 9. 
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Ɋɢɫɭɧɨɤ 9 – ɋɯɟɦɚ ɨɛɜɹɡɤɢ ɞɟɚɷɪɚɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ 

ɍɪɚɜɧɟɧɢɹ ɦɚɬɟɪɢɚɥɶɧɨɝɨ ɢ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɨɜ ɞɥɹ ɞɟɚɷɪɚɬɨɪɚ ɜɵɝɥɹ-
ɞɹɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

˅˒ܩ} = ሺܦଷ + ଶܦ + ଵሻܦ + ˇܦ + ˅˒ܩˍˑܩ ∙ 𝑡̅˒ ˅ = ሺܦଷ + ଶܦ + ଵሻܦ ∙ 𝑡ଵ̅ː + ′˕˅ܦ ∙ 𝑖˅˕′ + ˇܦ ∙ 𝑖ଷ + ˍˑܩ ∙ 𝑡̅ˑ ˍ  (57) 

ɝɞɟ 𝑖ଷ = ͵Ͳͳ͸,͵ ˍДˉ/ˍˆ – ɷɧɬɚɥɶɩɢɹ ɝɪɟɸɳɟɝɨ ɩɚɪɚ ɩɨɞɚɜɚɟɦɨɝɨ ɧɚ ɞɟɚɷɪɚ-
ɬɨɪ; 

 𝑡ɨ̅к = Ͷ͸͹,ͷʹʹ ˍДˉ/ˍˆ – ɷɧɬɚɥɶɩɢɹ ɨɫɧɨɜɧɨɝɨ ɤɨɧɞɟɧɫɚɬɚ ɩɟɪɟɞ 
ɞɟɚɷɪɚɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɨɣ. 

ɇɟɢɡɜɟɫɬɧɵɟ ɜɟɥɢɱɢɧɵ ɜ ɫɢɫɬɟɦɟ ɭɪɚɜɧɟɧɢɣ: 
 ;ɪɚɫɯɨɞ ɝɪɟɸɳɟɝɨ ɩɚɪɚ, ɩɨɞɚɜɚɟɦɨɝɨ ɧɚ ɞɟɚɷɪɚɬɨɪ, ɤɝ/ɫ– ˇܦ 

 .ˑˍ – ɪɚɫɯɨɞ ɨɫɧɨɜɧɨɝɨ ɤɨɧɞɟɧɫɚɬɚ ɩɟɪɟɞ ɞɟɚɷɪɚɬɨɪɨɦ, ɤɝ/ɫܩ 
ɉɨɞɫɬɚɜɥɹɹ ɡɧɚɱɟɧɢɹ ɢɡɜɟɫɬɧɵɯ ɜɟɥɢɱɢɧ (ɫɦ. ɬɚɛɥɢɰɭ 10) ɜ ɮɨɪɦɭɥɭ 

(57) ɩɨɥɭɱɚɟɦ: 

{ͳͳʹ,͵ͺ͸ = ሺ͸,ʹͷ͸ + ʹ,ͺͺ͵ + ͷ,Ͳͻʹሻ + ˇܦ + ˑˍͳͳʹ,͵ͺ͸ܩ ∙ ͹ͳ͹,Ͷ͹ͻ = ሺ͸,ʹͷ͸ + ʹ,ͺͺ͵ + ͷ,Ͳͻʹሻ ∙∙ ͺͶ͹,ͷͶͺ+ܦˇ ∙ ͵Ͳͳ͸,͵ + ˍˑܩ ∙ Ͷ͸͹,ͷʹʹ   (58) 

Ɋɟɲɚɹ ɷɬɢ ɭɪɚɜɧɟɧɢɹ, ɜɵɱɢɫɥɹɟɦ ɢɫɤɨɦɵɟ ɜɟɥɢɱɢɧɵ: 
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ˍˑܩ} = ͺͻ,ʹͷͷ ˍˆ/˔ܦˇ = ͺ,ͻ ˍˆ/˔.    

2.5.12 Ɋɚɫɱɟɬ ɪɟɝɟɧɟɪɚɬɢɜɧɨɣ ɫɯɟɦɵ ɩɪɢɤɥɸɱɟɧɧɨɣ ɬɭɪɛɢɧɵ 

Ɋɟɝɟɧɟɪɚɬɢɜɧɚɹ ɫɯɟɦɚ ɩɪɢɤɥɸɱɟɧɧɨɣ ɬɭɪɛɢɧɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 
10. 

 

Ɋɢɫɭɧɨɤ 10 – Ɋɟɝɟɧɟɪɚɬɢɜɧɚɹ ɫɯɟɦɚ ɩɪɢɤɥɸɱɟɧɧɨɣ ɬɭɪɛɢɧɵ 

ɗɧɬɚɥɶɩɢɹ ɨɫɧɨɜɧɨɝɨ ɤɨɧɞɟɧɫɚɬɚ ɩɨɫɥɟ ɧɚɫɨɫɚ ɡɚɩɢɲɟɬɫɹ: 𝑡̅ˑ ˍ˒ː ˇ = 𝑡̅ː ˍ˒ː ˇ − ߠ ∙ С˅ = Ͷͻʹ,ͳʹͷ − ͳ͸,͹ͶͶ = Ͷ͹ͷ,͵ͺͳ, (59) 

ɝɞɟ 𝑡̅ː ˍ˒ː ˇ = Ͷͻʹ,ͳʹͷ  – ɷɧɬɚɥɶɩɢɹ ɜɨɞɵ ɧɚ ɜɵɯɨɞɟ ɢɡ ɉɇȾ, ɤȾɠ/ɤɝ; 
ߠ  = Ͷ – ɧɟɞɨɝɪɟɜ, ℃. 

ɋɢɫɬɟɦɚ ɭɪɚɜɧɟɧɢɣ ɦɚɬɟɪɢɚɥɶɧɨɝɨ ɢ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɨɜ ɞɥɹ ɩɨɞɨɝɪɟ-
ɜɚɬɟɥɟɣ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ ɢ ɭɡɥɨɜ ɫɦɟɲɢɜɚɧɢɹ ɡɚɩɢɲɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚ-
ɡɨɦ: 
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{  
  
   
ˇː˒ܦ  ∙ (𝑖Ͷ− 𝑡̅ːˍ˒ːˇ) ∙ ˑ˕ߟ = ሺܩˑˍ−ܦ˒ːˇሻ ∙ ቀ𝑡̅ˑˍ˒ːˇ − 𝑡̅˕˔ʹቁ

ˍˑܩ) (ˇː˒ܦ− ∙ 𝑡̅˕˔ʹ = ˒˔ܦ ∙ 𝑡̅˔˒̱+ܩˍ ∙ 𝑡̅ˍ˒˖
ˍˑܩ ∙ 𝑡̅˕˔ͳ = ˇː˒ܦ ∙ 𝑡̅ːˍ˒ːˇ + ˍˑܩ) (ˇː˒ܦ− ∙ 𝑡̅ˑˍ˒ːˇܩˑˍ−ܦ˒ːˇ = ˍܩ+˒˔ܦ

 (60) 

ɝɞɟ 𝑡̝̅ ˒̱ – ɷɧɬɚɥɶɩɢɹ ɜɨɞɵ ɧɚ ɜɵɯɨɞɟ ɢɡ ɫɟɬɟɜɨɝɨ ɩɨɞɨɝɪɟɜɚɬɟɥɹ, ɤȾɠ/ɤɝ. 𝑡̱̅ ˒˖ – ɷɧɬɚɥɶɩɢɹ ɜɨɞɵ ɩɨɫɥɟ Ɉɍ ɫ ɭɱɟɬɨɦ ɟɝɨ ɩɨɞɨɝɪɟɜɚ ɜ ɧɟɦ, ɤȾɠ/ɤɝ. 
 ɂɫɤɨɦɵɟ ɜɟɥɢɱɢɧɵ: 
 ;ːˇ – ɪɚɫɯɨɞ ɩɚɪɚ ɧɚ ɉɇȾ, ɤɝ/ɫ˒ܦ 

 𝑡̝̅ ˏଶ – ɷɧɬɚɥɶɩɢɹ ɬɨɱɤɢ ɫɦɟɲɟɧɢɹ ɨɫɧɨɜɧɨɝɨ ɤɨɧɞɟɧɫɚɬɚ ɩɨɫɥɟ ɨɯɥɚɞɢ-
ɬɟɥɹ ɭɩɥɨɬɧɟɧɢɣ ɫ ɭɱɟɬɨɦ ɤɨɧɞɟɧɫɚɬɚ ɩɨɫɥɟ ɫɟɬɟɜɨɝɨ ɩɨɞɨɝɪɟɜɚɬɟɥɹ, ɤȾɠ/ɤɝ. 
 ;ɪɚɫɯɨɞ ɨɫɧɨɜɧɨɝɨ ɤɨɧɞɟɧɫɚɬɚ ɩɨɫɥɟ ɤɨɧɞɟɧɫɚɬɨɪɚ, ɤɝ/ɫ – ˍܩ 
 𝑡̝̅ ˏଵ – ɷɧɬɚɥɶɩɢɹ ɨɫɧɨɜɧɨɝɨ ɤɨɧɞɟɧɫɚɬɚ ɩɨɫɥɟ ɫɯɟɦɵ ɪɟɝɟɧɟɪɚɰɢɢ ɩɪɢ-
ɤɥɸɱɟɧɧɨɣ ɬɭɪɛɢɧɵ, ɤȾɠ/ɤɝ. 

ɉɨɞɫɬɚɜɥɹɹ ɡɧɚɱɟɧɢɹ ɢɡɜɟɫɬɧɵɯ ɜɟɥɢɱɢɧ (ɫɦ. ɬɚɛɥɢɰɭ 10) ɜ ɮɨɪɦɭɥɭ 
(60) ɩɨɥɭɱɚɟɦ: 

{  
  
   
ˇː˒ܦ  ∙ ሺʹ͸ͷ͸,͵− Ͷͻʹ,ͳʹͷሻ ∙ Ͳ,ͻͺ = ሺͺͻ,ʹͷͷ−ܦ˒ːˇሻ ∙ ቀͶ͹ͷ,͵ͺͳ− 𝑡̅˕˔ʹቁ

(ͺͻ,ʹͷͷ (ˇː˒ܦ− ∙ 𝑡̅˕˔ʹ = ͸ͳ,ͳ͸͸ ∙ Ͷ͸͵,͵͵͸+ܩˍ ∙ ͳ͹ʹ,ʹͻ͸
ͺͻ,ʹͷͷ ∙ 𝑡̅˕˔ͳ = ˇː˒ܦ ∙ Ͷͻʹ,ͳʹͷ+ (ͺͻ,ʹͷͷ (ˇː˒ܦ− ∙ Ͷ͹ͷ,͵ͺͳͺͻ,ʹͷͷ−ܦ˒ːˇ = ͸ͳ,ͳ͸͸+ ˍܩ

 (61) 

 
Ɋɟɲɚɹ ɫɢɫɬɟɦɭ ɭɪɚɜɧɟɧɢɣ, ɜɵɱɢɫɥɹɟɦ ɢɫɤɨɦɵɟ ɜɟɥɢɱɢɧɵ: 

{  
ˇː˒ܦ   = ͵,ͺͳ͸ ˍˆ/˔𝑡̝̅ ˏଵ = Ͷ͹͸,Ͳͻ͹ˍДˉ/ˍˆ𝑡̝̅ ˏଶ = ͵ͺͲ,͸ͷʹ ˍДˉ/ˍˆܩˍ = ʹͶ,ʹ͹͵ ˍˆ/˔   
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2.5.13 ɉɪɨɜɟɪɤɚ ɩɨ ɛɚɥɚɧɫɭ ɩɚɪɚ 

Ɋɚɫɯɨɞ ɩɚɪɚ ɜ ɤɨɧɞɟɧɫɚɬɨɪ ɬɭɪɛɢɧɵ, ɤɝ/ɫ: ܦˍ = ˍܩ − ˉэܦ) + ˎ˒˖ܦ + (˅ˑ˘ܩ = ʹͶ,ʹ͹͵ − ሺͲ,ͷʹ͹ + ͳ,Ͳͷ + Ͷ,͸ሻ =ͳͺ,Ͳͺʹ. (62) 

ɉɪɨɜɟɪɤɚ ɛɚɥɚɧɫɚ ɩɚɪɚ ɜ ɬɭɪɛɢɧɟ, ɤɝ/ɫ: ܦˍ = ˕ܦ − ଵܦ) + ଶܦ + ଷܦ + ˇܦ + ˇː˒ܦ + (˒˔ܦ = ͳͲͷ,Ͷͷʹ − ሺ͸,ʹͷ͸ +ʹ,ͺͺ͵ + ͷ,Ͳͻʹ + ͺ,ͻ + ͵,ͳͺ͸ + ͸ͳ,ͳ͸͸ሻ = ͳͺ,ͲͶ͸. (63) 

ɂɡ ɩɪɨɜɟɪɤɢ ɜɢɞɧɨ, ɱɬɨ ɪɚɫɯɨɞ ɩɚɪɚ ɜ ɤɨɧɞɟɧɫɚɬɨɪ ɩɨɥɧɨɫɬɶɸ ɫɨɜɩɚɞɚ-
ɟɬ ɫ ɪɚɧɟɟ ɧɚɣɞɟɧɧɵɦ ɡɧɚɱɟɧɢɟɦ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɪɚɫɱɟɬ ɜɵɩɨɥɧɟɧ ɜɟɪɧɨ. 

2.5.14 ɉɪɨɜɟɪɤɚ ɩɨ ɛɚɥɚɧɫɭ ɦɨɳɧɨɫɬɢ 

Ɇɨɳɧɨɫɬɶ ɷɧɟɪɝɨɛɥɨɤɚ, Ɇȼɬ: 

эܹ = ∑ ሺܦ𝑖ˑ˕˄ ∙ ℎ𝑖ˑ˕˄ + ˍܦ ∙ 𝑖Σሻܪ ∙ эˏ଻𝑖=ଵߟ , (64) 

эܹ = ሺ͸,ʹͷ͸ ∙ ͵ͳͷ,ʹ + ʹ,ͺͺʹ ∙ Ͷ͵͵,Ͷ + ͷ,Ͳͻ ∙ Ͷͻ͸,͹ + ͺ,ͻ ∙ Ͷͻ͸,͹ +͵,ͳͺ͸ ∙ ͺͷ͸,͹ + ͸ͳ,ͳ͸͸ ∙ ͺͷ͸,͹ሻ ∙ Ͳ,ͻͺ = ͺ͸ͺͲͺ,ͲͲ͹.  

ɉɨɝɪɟɲɧɨɫɬɶ ɪɚɫɱɟɬɚ ɫɨɫɬɚɜɥɹɟɬ: |ௐэ−ௐэ˓ௐэ | ∙ ͳͲͲ% = |଼଻ହ଴଴−଼଺଼଴଼,଴଴଻଼଻ହ଴଴ | ∙ ͳͲͲ% = Ͳ,͹ͻͳ%. (65) 

ɉɨɥɭɱɟɧɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɞɨɩɭɫɬɢɦɚ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɤɨɷɮɮɢɰɢɟɧɬ ɪɟ-
ɝɟɧɟɪɚɰɢɢ ɜɵɛɪɚɧ ɜɟɪɧɨ ɢ ɩɟɪɟɫɱɟɬɚ ɧɟ ɬɪɟɛɭɟɬɫɹ. 

2.6 Ɋɚɫɱɟɬ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ 

Ɋɚɫɯɨɞ ɬɟɩɥɚ ɧɚ ɬɭɪɛɨɭɫɬɚɧɨɜɤɭ, ɤȼɬ: ܳ˕˖ = ˕ܦ ∙ ሺ𝑖଴ − 𝑡̅˒ ˅ሻ + ′˕˅ܦ ∙ ሺ𝑖˅˕′ − 𝑡̅˒ ˅ሻ + ˅ˑ˘ܩ ∙ ሺ𝑡̅′˘ˑ˅ − 𝑡 ′̅˒˅ሻ = ͳͲͷ,Ͷͷʹ ∙    ∙ ሺ͵ͷͳ͵ − ͳͲͲ͵,͵ʹ͸ሻ + Ͳ,͹Ͷʹ ∙ ሺʹ͹͸͹,ͷͲʹ − ͳͲͲ͵,͵ʹ͸ሻ + Ͷ,͸ͳ ∙ሺʹͳͺ,ͷʹʹ − ͳͲͲ͵,͵ʹ͸ሻ = ʹ͸ʹ͵Ͷʹ,Ͳ͵ͷ.    (66) 

Ɂɚɬɪɚɱɟɧɧɚɹ ɬɟɩɥɨɬɚ ɧɚ ɫɟɬɟɜɨɣ ɩɨɞɨɝɪɟɜɚɬɟɥɶ, ɤȼɬ: ܳΣ̞ = ˅˔ܦ ∙ ሺ𝑖˔˅ − 𝑡̝̅ ˅ːሻ = ͸ͳ,ͳ͸͸ ∙ ሺʹ͸ͷ͸,͵ − Ͷͺ͸,Ͷ͸͸ሻ = ͳ͵ʹ͹ͺͳ,ʹ͵ʹ. (67) 
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Ɋɚɫɯɨɞ ɬɟɩɥɚ ɬɭɪɛɨɭɫɬɚɧɨɜɤɨɣ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɤȼɬ: ܳ˕˖э = ܳ˕˖ − ܳΣ̞ = ʹ͸ʹ͵Ͷʹ,Ͳ͵ͷ − ͳ͵ʹ͹ͺͳ,ʹ͵ʹ = ͳʹͻͷ͸Ͳ,ͺͲʹ. (68) 

Ɍɟɩɥɨɜɚɹ ɧɚɝɪɭɡɤɚ ɤɨɬɥɨɚɝɪɟɝɚɬɚ, ɤȼɬ: ܳ˒ˈ = ˈ˒ܦ ∙ ሺ𝑖଴ − 𝑡̅˒ ˅ሻ + ˇˑ˓˒ܦ ∙ (𝑡̅˒ ˓ˑˇ − 𝑖˒˅) = ͳͳͲ,͹ʹͷ ∙ ሺ͵ͷͳ͵ −−ͳͲͲ͵,͵ʹ͸ሻ + ͳ,͸͸ͳ ∙ ሺͳ͹ͳ,Ͷ − ͳͲͲ͵,͵ʹ͸ሻ = ʹ͹͸ͷͲͳ,ͳͷͶ. (69) 

ɉɨɥɧɵɣ ɪɚɫɯɨɞ ɧɚɬɭɪɚɥɶɧɨɝɨ ɬɨɩɥɢɜɚ, ɤɝ/ɫ: ܤ = ொ˒ˈொ˕̟˔∙𝜂˒ˆ = ଶ଻଺ହ଴ଵ,ଵହସଶଽଷଵ଴∙଴,ଽଶ = ͳͲ,ʹͷͶ, (70) 

ɝɞɟ ܳ˕̟˔ = ʹͻ͵ͳͲ – ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɭɫɥɨɜɧɨɝɨ ɬɨɩɥɢɜɚ, ɤȾɠ/ɤɝ. 
ɉɪɢɧɢɦɚɹ ɦɨɳɧɨɫɬɶ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɛɥɨɤɚ 4,5 %, ɨɬɩɭɳɟɧɧɚɹ ɦɨɳ-

ɧɨɫɬɶ ɫɨɫɬɚɜɥɹɟɬ, ɤȼɬ: ܹˑ ˕˒ = эܹ − Ͳ,ͲͶͷ ∙ эܹ = ͺ͹ͷͲͲ − Ͳ,ͲͶͷ ∙ ͺ͹ͷͲͲ = ͺ͵ͷ͸ʹ,ͷ. (71) 

Ɇɨɳɧɨɫɬɶ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, ɡɚɬɪɚɱɟɧɧɚɹ ɬɨɥɶɤɨ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɤȼɬ: 

эܹэ̝ː = ݁ээ̝ː ∙ эܹ = Ͳ,Ͳʹͷ ∙ ͺ͹ͷͲͲ = ʹͳͺ͹,ͷ. (72) 

ɝɞɟ ݁ээ̝ː = Ͳ,Ͳʹͷ – ɞɨɥɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɡɚɬɪɚɱɟɧɧɚɹ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɧɟɪ-
ɝɢɢ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ.  
Ʉɨɷɮɮɢɰɢɟɧɬ ɰɟɧɧɨɫɬɢ ɬɟɩɥɚ ɨɬɛɨɪɚ ɧɚ ɩɢɤɨɜɵɣ ɛɨɣɥɟɪ: 𝜉˒˄ = 𝑖˔˅−𝑖ˍ𝑖బ−𝑖ˍ ∙ ቀͳ + 𝐾 ∙ 𝑖బ−𝑖˔˅𝑖బ−𝑖ˍ ቁ = ଶ଺ହ଺,ଷ−ଶଶସ଴,଺ଷହଵଷ−ଶଶସ଴,଺ ∙ ቀͳ + Ͳ,Ͷʹ ∙ ଷହଵଷ−ଶ଺ହ଺,ଷଷହଵଷ−ଶଶସ଴,଺ቁ =Ͳ,Ͷͳͻ. (73) 

ɍɜɟɥɢɱɟɧɢɟ ɪɚɫɯɨɞɚ ɬɟɩɥɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɡɚ ɫɱɟɬ ɨɬ-
ɛɨɪɨɜ ɩɚɪɚ, ɤȼɬ: ∆ܳˑ˕˄э = ܳ˒˄ ∙ ሺͳ − 𝜉˒˄ሻ + ொ˕ˑ˕˄ொ˕ = ͳ͵ʹͶͳ͸,͸͸͹ ∙ ሺͳ − Ͳ,Ͷͳͻሻ + ଵଷଶ଻଼ଵ,ଶଷଶଵଷଶ଻଼ଵ,ଶଷଶ =͹͸ͻʹͳ,ͺͶ͸. (74) 

Ɋɚɫɯɨɞ ɬɟɩɥɚ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɬɭɪɛɨɚɝɪɟɝɚɬɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɤȼɬ: ܳ˕˖˔ː = Ͳ,Ͳͷ ∙ ܳ˕˖э = Ͳ,Ͳͷ ∙ ʹ͸ʹ͵Ͷʹ,Ͳ͵ͷ = ͳ͵ͳͳ͹,ͳͲʹ. (75) 
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Ʉɨɷɮɮɢɰɢɟɧɬ ɨɬɧɟɫɟɧɢɹ ɡɚɬɪɚɬ ɬɨɩɥɢɜɚ ɷɧɟɪɝɟɬɢɱɟɫɤɢɦɢ ɤɨɬɥɚɦɢ ɧɚ 
ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 𝐾э = ொ˕˖э +ொ˕˖˔ː+∆ொˑ˕˄эொ˕˖э +ொ˕˖˔ː+∆ொˑ˕˄э +ொΣ̞ = ଵଶଽହ଺଴,଼଴ଶ+ଵଷଵଵ଻,ଵ଴ଶ+଻଺ଽଶଵ,଼ସ଺ଵଶଽହ଺଴,଼଴ଶ+ଵଷଵଵ଻,ଵ଴ଶ+଻଺ଽଶଵ,଼ସ଺+ଵଷଶ଻଼ଵ,ଶଷଶ = Ͳ,͸ʹ͵.(76) 

Ɋɚɫɯɨɞ ɧɚɬɭɪɚɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɧɚ ɜɵɪɚɛɨɬɤɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɤɝ/ɫ: ܤэ = ܤ ∙ 𝐾э ∙ ௐˑ ˕˒ௐэ−ௐээ̝ː = ͳͲ,ʹͷͶ ∙ Ͳ,͸ʹ͵ ∙ ଼ଷହ଺ଶ,ହ଼଻ହ଴଴−ଶଵ଼଻,ହ = ͸,ʹͷͻ. (77) 

Ɋɚɫɯɨɞ ɧɚɬɭɪɚɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɧɚ ɜɵɪɚɛɨɬɤɭ ɬɟɩɥɚ, ɤɝ/ɫ: ܤ˕ = ܤ − эܤ = ͳͲ,ʹͷͶ − ͸,ʹͷͻ = ͵,ͻͻͷ. (78) 

ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚɬɭɪɚɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɧɚ ɜɵɪɚɛɨɬɤɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, 
ɤɝ/ɤȼɬɱ: ܾэ = ஻эௐˑ ˕˒ ∙ ͵͸ͲͲ = ଺,ଶହଽ଼ଷହ଺ଶ,ହ ∙ ͵͸ͲͲ = Ͳ,ʹ͹. (79) 

ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚɬɭɪɚɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɧɚ ɜɵɪɚɛɨɬɤɭ ɬɟɩɥɚ, ɤɝ/ȽȾɠ: ܾ˕ = ஻˕ொˑ೘̞𝑎𝑥 ∙ ͳͲ଺ = ଷ,ଽଽହଵ଻ହ଴଴଴ ∙ ͳͲ଺ = ʹʹ,ͺʹͺ. (80) 

Ʉɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɛɪɭɬɬɨ ɩɨ ɜɵɪɚɛɨɬɤɟ  
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ [7]: ߟ˄ˎˑˍ˃˄˓ээ = ௐэ஻˄ˎˑˍ˃ээ ∙ொː˓=

଼଻ହ଴଴଺,ଶହଽ∙ଶଽଷଵ଴ = Ͳ,Ͷ͹͹. (81) 

Ʉɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɛɪɭɬɬɨ ɩɨ ɜɵɪɚɛɨɬɤɟ ɬɟɩɥɚ: ߟ˄ˎˑˍ˃˄˓ээ = ொ˕஻˄ˎˑˍ˃˕э ∙ொː˓=
ଵ଻ହ଴଴଴ଷ,ଽଽହ∙ଶଽଷଵ଴ = Ͳ,ͷͷ͵. (82) 

2.7 ȼɵɛɨɪ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɩɪɟɞɟɥɚɯ ɬɟɩɥɨɜɨɣ ɫɯɟɦɵ  

2.7.1 Ɋɟɝɟɧɟɪɚɬɢɜɧɵɟ ɩɨɞɨɝɪɟɜɚɬɟɥɢ 

ȼɵɛɨɪ ɬɢɩɚ ɢ ɪɚɡɦɟɪɚ ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ ɩɪɨɢɡɜɨɞɢɬɫɹ ɡɚɜɨɞɨɦ ɢɡɝɨɬɨɜɢ-
ɬɟɥɟɦ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɬɟɩɥɨɜɨɦɭ ɪɚɫɱɟɬɭ ɬɭɪɛɢɧɧɨɝɨ ɚɝɪɟɝɚɬɚ ɢ ɩɨɞɨɝɪɟɜɚɬɟ-
ɥɟɣ. Ɉɫɧɨɜɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ, ɨɩɪɟɞɟɥɹɸ-
ɳɢɦɢ ɩɪɢɝɨɞɧɨɫɬɶ ɢɯ ɞɥɹ ɞɚɧɧɨɣ ɬɭɪɛɢɧɵ, ɫɥɭɠɚɬ: ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ 
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(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 ɪɚɫ-
ɱɟɬɚ ɉɌɋ. ɋɯɟɦɚ ɩɨɞɨɝɪɟɜɚɬɟɥɹ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɢɡɨɛɪɚɠɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 
10. 

 
Ɋɢɫɭɧɨɤ 11 – ɉɨɞɨɝɪɟɜɚɬɟɥɶ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɬɢɩɚ ɫ ɨɯɥɚɞɢɬɟɥɟɦ ɩɚɪɚ 

(Ɉɉ), ɩɨɞɨɝɪɟɜɚɬɟɥɟɦ (ɋɉ) ɢ ɨɯɥɚɞɢɬɟɥɟɦ ɞɪɟɧɚɠɚ (ɈȾ). 

ɉɨɞɨɝɪɟɜɚɬɟɥɶ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ:  
– ɉȼȾ-3 ɬɢɩɨɪɚɡɦɟɪɚ ɉȼ-775-265-45, ɝɞɟ 775 – ɩɥɨɳɚɞɶ ɩɨ-

ɜɟɪɯɧɨɫɬɢ ɬɟɩɥɨɨɛɦɟɧɚ, ɦ2, 265 – ɦɚɤɫɢɦɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɜ ɬɪɭɛɧɨɣ 
ɫɢɫɬɟɦɟ, ɛɚɪ, 45 – ɦɚɤɫɢɦɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɜ ɤɨɪɩɭɫɟ, ɛɚɪ; 

– ɉȼȾ-2 ɬɢɩɨɪɚɡɦɟɪɚ ɉȼ-700-265-3; 
– ɉȼȾ-1 ɬɢɩɨɪɚɡɦɟɪɚ ɉȼ-425-230-23; 

ɉɨɞɨɝɪɟɜɚɬɟɥɶ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ:  
– ɉɇȾ ɬɢɩɨɪɚɡɦɟɪɚ ɉɇ-36, ɝɞɟ 12,7 ɪɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ ɜ ɬɪɭɛ-

ɧɨɣ ɫɢɫɬɟɦɟ, ɛɚɪ; 2,3 ɦɚɤɫɢɦɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɜ ɤɨɪɩɭɫɟ, ɛɚɪ 

2.7.2 Ⱦɟɚɷɪɚɬɨɪ 

ɉɨ ɡɚɜɨɞɫɤɢɦ ɞɚɧɧɵɦ ɜɵɛɢɪɚɟɦ ɞɟɚɷɪɚɬɨɪ ɜɚɤɭɭɦɧɨɝɨ ɬɢɩɚ Ⱦɋȼ-800 ɫ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ: ɞɚɜɥɟɧɢɟ 7 ɛɚɪ; ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ – 800 ɬ/ɱ. 
 Ⱥɤɤɭɦɭɥɹɬɨɪɧɵɣ ɛɚɤ: ɟɦɤɨɫɬɶ 113 ɦ3 ɞɚɜɥɟɧɢɟ 7 ɛɚɪ. 

2.7.3 ɋɟɬɟɜɨɣ ɩɨɞɨɝɪɟɜɚɬɟɥɶ 

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=696,767 ɤɝ/ɫ. ɉɋȽ-1300-3-8-I ɫ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ: ɪɚɫɱɟɬɧɵɣ ɩɪɨɩɭɫɤ ɜɨɞɵ 2000-3000 ɬ/ɱ; ɪɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ 
ɩɚɪɚ 3 ɛɚɪɚ; ɪɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ ɜɨɞɵ ɜ ɬɪɭɛɧɨɣ ɫɢɫɬɟɦɟ 8 ɛɚɪ; ɜɟɫ ɛɟɡ ɜɨɞɵ 
29,6 ɬ/ɱ. 
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2.7.4 ɋɟɬɟɜɨɣ ɧɚɫɨɫ 

ȼɵɛɨɪ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɢ ɧɚɩɨɪɭ. ɉɪɢɧɢɦɚɟɦ 
ɞɜɭɯɫɬɭɩɟɧɱɚɬɭɸ ɫɯɟɦɭ ɫɟɬɟɜɵɯ ɧɚɫɨɫɨɜ ɢɡ-ɡɚ ɪɚɡɧɨɫɬɢ ɦɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭ-
ɫɬɢɦɨɝɨ ɞɚɜɥɟɧɢɹ ɫɟɬɟɜɵɯ ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ ɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɫɟɬɟɜɨɣ ɜɨɞɵ. 
ɍɫɬɚɧɚɜɥɢɜɚɟɦ ɧɚ ɤɚɠɞɨɣ ɫɬɭɩɟɧɢ ɩɨ ɞɜɚ ɧɚɫɨɫɚ ɧɚ 50 % ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨ-
ɫɬɢ ɤɚɠɞɵɣ. ܩ˔ː = ˔ீ˅ଶ ∙ ͵,͸=

଺ଽ଺,଻ଶ ∙ ͵,͸ = ͳʹͷͶ,Ͳ͸. (83) 

ɝɞɟ ܩ˔˅ – ɪɚɫɯɨɞ ɫɟɬɟɜɨɣ ɜɨɞɵ, ɤɝ/ɫ. 

ȼɵɛɢɪɚɟɦ ɧɚɫɨɫ ɋɗ 1250-100 ɫ ɩɨɞɚɱɟɣ 1250 ɦ3/ɱ, ɧɚɩɨɪɨɦ 0.98 Ɇɉɚ, 
ɱɚɫɬɨɬɨɣ ɜɪɚɳɟɧɢɹ 1500 ɨɛ/ɦɢɧ, ɦɨɳɧɨɫɬɶɸ 415 ɤȼɬ. 

2.7.5 ɉɢɬɚɬɟɥɶɧɵɣ ɧɚɫɨɫ 

Ⱦɥɹ ɛɥɨɱɧɵɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɢɬɚɬɟɥɶɧɵɯ ɧɚɫɨ-
ɫɨɜ ɜɵɛɢɪɚɸɬ ɩɨ ɪɚɫɯɨɞɭ ɩɚɪɚ ɧɚ ɛɥɨɤ ɫ ɡɚɩɚɫɨɦ 6-8%, ɬ/ɱ: ܩ = ˅˒ܩ ∙ ͳ,Ͳͺ ∙ ͵,͸=ͳͳʹ,͵ͺ͸ ∙ ͵,͸ ∙ ͳ,Ͳͺ = Ͷ͵͸,ͻͷͷ. (84) 

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

ɇɚɩɨɪ ɩɢɬɚɬɟɥɶɧɨɝɨ ɧɚɫɨɫɚ ɩɪɢɧɢɦɚɟɬɫɹ ɧɚ 30-50 % ɛɨɥɶɲɟ, ɱɟɦ ɧɨ-
ɦɢɧɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɩɚɪɚ ɩɟɪɟɞ ɬɭɪɛɢɧɨɣ, ɦ: ܪ = ଴ܲ ∙ ͳ,͵ ∙ ͳͲ=ͳʹ,͹ͷ ∙ ͳ,͵ ∙ ͳͲ = ͳ͸ͷ,͹ͷ. (85) 

ȼɵɛɢɪɚɟɦ ɩɢɬɚɬɟɥɶɧɵɣ ɧɚɫɨɫ ɫ ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɦ ɉɗ-720-185/200 ɫ ɯɚ-
ɪɚɤɬɟɪɢɫɬɢɤɨɣ: 

– ɩɨɞɚɱɚ 300 ˏଷ/˚; 
– ɩɨɥɧɵɣ ɧɚɩɨɪ: 160 ɦ ɜɨɞ. ɫɬ.; 
– ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ: 1450 ɨɛ/ɦɢɧ; 
– ɩɨɬɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫɬɶ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ: 230 ɤȼɬ. 

2.7.6 Ʉɨɧɞɟɧɫɚɬɧɵɣ ɧɚɫɨɫ 

Ɂɚ ɪɚɫɱɟɬɧɭɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɪɢɦɟɦ ɪɚɫɯɨɞ ɤɨɧɞɟɧɫɚɬɚ ɜ ɥɟɬɧɢɣ 
ɩɟɪɢɨɞ. ɉɪɢɧɢɦɚɟɦ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɩɚɪɚ ɜ ɤɨɧɞɟɧɫɚɬɨɪ 242 ɬ/ɱ, ɧɚɩɨɪ 
ɤɨɧɞɟɧɫɚɬɧɵɯ ɧɚɫɨɫɨɜ 160 ɦɦ. ɜɨɞ. ɫɬ. 
 ȼɵɛɢɪɚɟɦ ɤɨɧɞɟɧɫɚɬɧɵɟ ɧɚɫɨɫɵ 12Ʉɫȼ-9ɯ4 ɤɨɥɢɱɟɫɬɜɨɦ 2 ɲɬ. (ɧɚ 
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ɬɭɪɛɢɧɭ), ɫ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ: 
– ɩɨɞɚɱɚ 300 ˏଷ/ɱ; 
– ɩɨɥɧɵɣ ɧɚɩɨɪ: 160 ɦ ɜɨɞ. ɫɬ.; 
– ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ: 1450 ɨɛ/ɦɢɧ; 
– ɩɨɬɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫɬɶ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ: 230 ɤȼɬ. 

2.7.7 ɐɢɪɤɭɥɹɰɢɨɧɧɵɣ ɧɚɫɨɫ 

ɉɪɢɧɹɬɚɹ ɫɯɟɦɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɨɛɨɪɨɬɧɚɹ ɫ ɝɪɚɞɢɪɧɟɣ.  
Ɋɚɫɯɨɞ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ ɧɚ ɩɪɢɤɥɸɱɟɧɧɭɸ ɬɭɪɛɢɧɭ, ɤɝ/ɫ: ܩˑ˅ = ݉ ∙ ˍܦ ∙ ͵,͸=Ͷͷ ∙ ͳ͹,͵͵ͻ ∙ ͵,͸ = ʹͺͲͺ,ͻͲ͹. (86) 

ɉɨ ɪɚɫɯɨɞɭ ɰɢɪɤɭɥɹɰɢɨɧɧɨɣ ɜɨɞɵ ɧɚ ɬɭɪɛɢɧɭ ɜɵɛɢɪɚɟɦ ɧɚɫɨɫ ɬɢɩɚ 
ɈɉɁ-87 ɫ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ: 

– ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 9000-13320 ˏ ଷ/ɱ; 
– ɇɚɩɨɪ: 15-22,4 ɦɦ. ɜɨɞ. ɫɬ.; 
– ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ: 730 ɨɛ/ɦɢɧ; 
– ɉɨɬɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫɬɶ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ: 200–400 ɤȼɬ. 
– ɄɉȾ 80–87 %. 
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 Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 

3.1 ȼɥɢɹɧɢɟ Ɍɗɐ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɢɦɟɧɧɨ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɟɬɢɤɟ ɩɪɢɧɚɞɥɟɠɢɬ ɨɩɪɟɞɟ-
ɥɹɸɳɚɹ ɪɨɥɶ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜɨ ɜɫɟɦ ɦɢɪɟ. ɇɨ ɧɟ ɫɬɨɢɬ ɡɚɛɵ-
ɜɚɬɶ, ɱɬɨ ɪɚɡɜɢɬɢɟ ɬɟɩɥɨɷɧɟɪɝɟɬɢɤɢ ɨɤɡɚɵɜɚɟɬ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɪɚɡɥɢɱɧɵɟ 
ɤɨɦɩɨɧɟɧɬɵ ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɵ: ɧɚ ɚɬɦɨɫɮɟɪɭ (ɩɨɬɪɟɛɥɟɧɢɟ ɤɢɫɥɨɪɨɞɚ ɜɨɡɞɭ-
ɯɚ (Ɉ2), ɜɵɛɪɨɫɵ ɝɚɡɨɜ, ɩɚɪɨɜ, ɬɜёɪɞɵɯ ɱɚɫɬɢɰ), ɧɚ ɝɢɞɪɨɫɮɟɪɭ (ɩɨɬɪɟɛɥɟɧɢɟ 
ɜɨɞɵ, ɩɟɪɟɛɪɨɫɤɚ ɫɬɨɤɨɜ, ɫɨɡɞɚɧɢɟ ɧɨɜɵɯ ɜɨɞɨɯɪɚɧɢɥɢɳ, ɫɛɪɨɫɵ ɡɚɝɪɹɡɧɟɧ-
ɧɵɯ ɢ ɧɚɝɪɟɬɵɯ ɜɨɞ, ɠɢɞɤɢɯ ɨɬɯɨɞɨɜ), ɧɚ ɥɢɬɨɫɮɟɪɭ (ɩɨɬɪɟɛɥɟɧɢɟ ɢɫɤɨɩɚɟ-
ɦɵɯ ɬɨɩɥɢɜ, ɢɡɦɟɧɟɧɢɟ ɜɨɞɧɨɝɨ ɛɚɥɚɧɫɚ, ɢɡɦɟɧɟɧɢɟ ɥɚɧɞɲɚɮɬɚ, ɜɵɛɪɨɫɵ ɧɚ 
ɩɨɜɟɪɯɧɨɫɬɢ ɢ ɜ ɧɟɞɪɚ ɬɜёɪɞɵɯ, ɠɢɞɤɢɯ ɢ ɝɚɡɨɨɛɪɚɡɧɵɯ ɬɨɤɫɢɱɧɵɯ ɜɟɳɟɫɬɜ). 
ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɷɬɨ ɜɨɡɞɟɣɫɬɜɢɟ ɩɪɢɨɛɪɟɬɚɟɬ ɝɥɨɛɚɥɶɧɵɣ ɯɚɪɚɤɬɟɪ, ɡɚɬɪɚ-
ɝɢɜɚɹ ɜɫɟ ɫɬɪɭɤɬɭɪɧɵɟ ɤɨɦɩɨɧɟɧɬɵ ɧɚɲɟɣ ɩɥɚɧɟɬɵ. 

Ⱥɬɦɨɫɮɟɪɚ ɜɨɡɞɭɲɧɚɹ ɫɪɟɞɚ ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ ɭɹɡɜɢɦɨɣ ɫɨɫɬɚɜɥɹɸ-
ɳɟɣ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ.  

ɇɚɢɛɨɥɶɲɟɟ ɡɚɝɪɹɡɧɟɧɢɟ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ ɩɪɨɢɫɯɨɞɢɬ ɜɫɥɟɞɫɬɜɢɟ 
ɜɵɛɪɨɫɨɜ ɜ ɚɬɦɨɫɮɟɪɭ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɩɪɢ ɪɚɛɨɬɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɭɫɬɚɧɨ-
ɜɨɤ. Ɉɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɢ ɫɚɦɵɯ ɤɪɭɩɧɨɦɚɫɲɬɚɛɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɡɚɝɪɹɡɧɟ-
ɧɢɹ ɚɬɦɨɫɮɟɪɵ ɹɜɥɹɸɬɫɹ Ɍɗɐ: ɧɚ ɢɯ ɞɨɥɸ ɩɪɢɯɨɞɢɬɫɹ ɨɤɨɥɨ 14 ɩɪɨɰɟɧɬɨɜ 
ɨɛɳɟɝɨ ɡɚɝɪɹɡɧɟɧɢɹ ɚɬɦɨɫɮɟɪɵ ɬɟɯɧɢɱɟɫɤɢɦɢ ɫɪɟɞɫɬɜɚɦɢ. 

ɉɪɢ ɜɵɯɨɞɟ ɜ ɚɬɦɨɫɮɟɪɭ, ɷɬɢ ɜɵɛɪɨɫɵ ɫɨɞɟɪɠɚɬ ɩɪɨɞɭɤɬɵ ɪɟɚɤɰɢɣ ɜ 
ɬɜёɪɞɨɣ, ɠɢɞɤɨɣ ɢ ɝɚɡɨɨɛɪɚɡɧɨɣ ɮɚɡɚɯ. ɉɨɫɥɟ ɢɯ ɜɵɩɚɞɟɧɢɹ ɦɨɝɭɬ ɩɪɨɹɜ-
ɥɹɬɶɫɹ ɜ ɜɢɞɟ: ɨɫɚɠɞɟɧɢɹ ɬɹɠёɥɵɯ ɮɪɚɤɰɢɣ, ɪɚɫɩɚɞɚ ɧɚ ɤɨɦɩɨɧɟɧɬɵ ɩɨ ɦɚɫɫɟ 
ɢ ɪɚɡɦɟɪɚɦ, ɯɢɦɢɱɟɫɤɢɯ ɪɟɚɤɰɢɣ ɫ ɤɨɦɩɨɧɟɧɬɚɦɢ ɜɨɡɞɭɯɚ, ɜɡɚɢɦɨɞɟɣɫɬɜɢɟɦ 
ɫ ɜɨɡɞɭɲɧɵɦɢ ɬɟɱɟɧɢɹɦɢ, ɫ ɨɛɥɚɤɚɦɢ, ɫ ɚɬɦɨɫɮɟɪɧɵɦɢ ɨɫɚɞɤɚɦɢ, ɮɨɬɨɯɢɦɢ-
ɱɟɫɤɢɟ ɪɟɚɤɰɢɢ.  

Ɍɗɐ, ɢɫɩɨɥɶɡɭɸɳɢɟ ɨɪɝɚɧɢɱɟɫɤɨɟ ɬɨɩɥɢɜɨ, ɡɚɝɪɹɡɧɹɸɬ ɨɤɪɭɠɚɸɳɭɸ 
ɫɪɟɞɭ ɨɤɢɫɥɚɦɢ ɚɡɨɬɚ, ɫɟɪɵ, ɭɝɥɟɪɨɞɚ, ɚ ɬɚɤɠɟ ɭɝɥɟɜɨɞɨɪɨɞɚɦɢ. Ɉɫɨɛɟɧɧɨ 
ɨɩɚɫɧɵ ɨɤɢɫɥɵ ɚɡɨɬɚ, ɨɛɥɚɞɚɸɳɢɟ ɫɜɨɣɫɬɜɨɦ ɤɚɧɰɟɪɨɝɟɧɧɨɫɬɢ, ɫɟɪɧɢɫɬɵɣ 
ɚɧɝɢɞɪɢɞ, ɞɢɨɤɫɢɞ ɫɟɪɵ ɢ ɨɤɫɢɞɵ ɚɡɨɬɚ, ɩɨɫɤɨɥɶɤɭ ɨɧɢ ɩɟɪɟɧɨɫɹɬɫɹ ɧɚ ɛɨɥɶ-
ɲɢɟ ɪɚɫɫɬɨɹɧɢɹ ɢ ɨɫɚɠɞɚɸɬɫɹ, ɜ ɱɚɫɬɧɨɫɬɢ, ɫ ɨɫɚɞɤɚɦɢ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɡɟɦ-
ɥɢ, ɡɚɝɪɹɡɧɹɹ ɝɢɞɪɨɫɮɟɪɭ ɢ ɥɢɬɨɫɮɟɪɭ. Ɉɞɧɢɦ ɢɡ ɨɫɨɛɟɧɧɨ ɹɪɤɢɯ ɩɪɨɹɜɥɟɧɢɣ 
ɷɬɨɣ ɤɚɪɬɢɧɵ ɹɜɥɹɸɬɫɹ ɤɢɫɥɨɬɧɵɟ ɞɨɠɞɢ. ɗɬɢ ɞɨɠɞɢ ɨɛɪɚɡɭɸɬɫɹ ɜɫɥɟɞɫɬɜɢɟ 
ɩɨɫɬɭɩɥɟɧɢɣ ɨɬ ɫɝɨɪɚɸɳɟɝɨ ɬɨɩɥɢɜɚ ɢ ɭɯɨɞɹɳɢɯ ɜ ɚɬɦɨɫɮɟɪɭ ɧɚ ɛɨɥɶɲɭɸ 
ɜɵɫɨɬɭ ɞɵɦɨɜɵɯ ɝɚɡɚɦɢ ɜ, ɨɫɧɨɜɧɨɦ ɞɜɭɨɤɢɫɢ ɫɟɪɵ ɢ ɨɤɢɫɥɨɜ ɚɡɨɬɚ.  

ɑɬɨ ɤɚɫɚɟɬɫɹ ɝɢɞɪɨɫɮɟɪɵ, ɬɨ ɫɥɟɞɭɟɬ ɫɤɚɡɚɬɶ, ɱɬɨ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɬɟɩɥɨɜɵɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ ɧɟɦɚɥɨɜɚɠɧɭɸ ɪɨɥɶ ɢɝɪɚɸɬ ɜɵɛɪɨɫɵ ɫɬɨɱ-
ɧɵɯ ɜɨɞ ɜ ɜɨɞɨɟɦɵ, ɤɨɬɨɪɵɟ ɨɤɚɡɵɜɚɸɬ ɫɭɳɟɫɬɜɟɧɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɷɤɨɥɨɝɢɸ.  

ɋɬɨɱɧɚɹ ɜɨɞɚ - ɷɬɨ ɜɨɞɚ, ɫɜɨɣɫɬɜɚ ɤɨɬɨɪɨɣ ɢɡɦɟɧɟɧɵ ɜ ɪɟɡɭɥɶɬɚɬɟ ɛɵɬɨ-
ɜɵɯ, ɩɪɨɦɵɲɥɟɧɧɵɯ, ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɢɥɢ ɞɪɭɝɢɯ ɩɪɨɰɟɫɫɨɜ. 

ɇɚ ɤɚɠɞɨɣ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɤɨɬɨɪɚɹ ɢɫɩɨɥɶɡɭɟɬ ɜɨɞɭ ɜ ɤɚɱɟɫɬɜɟ ɫɪɟɞ-
ɫɬɜɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɢ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ, ɨɛɪɚɡɭɟɬɫɹ ɨɩɪɟɞɟɥɟɧ-
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ɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɫɬɨɱɧɵɯ ɜɨɞ. ɉɪɢɱɟɦ ɨɛɴɟɦ ɫɬɨɱɧɵɯ ɜɨɞ ɜɨ ɜɪɟɦɟɧɢ ɦɨɠɟɬ 
ɧɟ ɬɨɥɶɤɨ ɭɦɟɧɶɲɚɬɶɫɹ, ɧɚɩɪɢɦɟɪ, ɡɚ ɫɱɟɬ ɭɥɭɱɲɟɧɢɹ ɤɭɥɶɬɭɪɵ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɷɤɨɥɨɝɢɱɟɫɤɢ ɛɨɥɟɟ ɫɨɜɟɪɲɟɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɬɟɯɧɨɥɨ-
ɝɢɣ, ɧɨ ɢ ɭɜɟɥɢɱɢɜɚɬɶɫɹ, ɧɚɩɪɢɦɟɪ, ɩɪɢ ɜɜɟɞɟɧɢɢ ɧɨɜɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɩɪɨɰɟɫɫɨɜ, ɬɚɤɢɯ, ɤɚɤ ɞɟɫɭɥɶɮɭɪɢɡɚɰɢɹ ɢ ɞɟɧɢɬɪɢɮɢɤɚɰɢɹ ɞɵɦɨɜɵɯ ɝɚɡɨɜ. 

ȼ ɷɬɨɦ ɫɦɵɫɥɟ ɤ ɫɬɨɱɧɵɦ ɜɨɞɚɦ Ɍɗɋ ɫɥɟɞɭɟɬ ɨɬɧɟɫɬɢ: 
1) ɫɬɨɱɧɵɟ ɜɨɞɵ ɜɨɞɨɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɯ ɭɫɬɚɧɨɜɨɤ (ȼɉɍ); 
2) ɜɨɞɵ, ɤɨɧɬɚɤɬɢɪɭɸɳɢɟ ɫ ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ ɢ ɡɚɝɪɹɡɧɟɧɧɵɟ ɢɦɢ; 
3) ɩɪɨɞɭɜɨɱɧɵɟ ɜɨɞɵ ɡɚɦɤɧɭɬɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɤɨɧɬɭɪɨɜ, ɜ ɤɨɬɨɪɵɯ 

ɩɪɨɢɫɯɨɞɢɬ ɩɪɨɰɟɫɫ ɧɚɤɚɩɥɢɜɚɧɢɹ ɩɪɢɦɟɫɟɣ ɡɚ ɫɱɟɬ ɜɵɩɚɪɢɜɚɧɢɹ 
ɢɥɢ ɤɨɧɬɚɤɬɚ ɫ ɛɨɥɟɟ ɦɢɧɟɪɚɥɢɡɨɜɚɧɧɵɦɢ ɫɪɟɞɚɦɢ (ɩɪɨɞɭɜɤɚ ɫɢɫɬɟ-
ɦɵ ɨɛɨɪɨɬɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ (ɋɈɈ) ɤɨɧɞɟɧɫɚɬɨɪɨɜ ɬɭɪɛɢɧ, ɩɪɨɞɭɜɤɚ 
ɤɨɬɥɨɜ, ɩɪɨɞɭɜɤɚ ɡɚɦɤɧɭɬɵɯ ɫɢɫɬɟɦ ɝɢɞɪɨɡɨɥɨɭɞɚɥɟɧɢɹ (ȽɁɍ) ɢ ɝɚ-
ɡɨɨɱɢɫɬɤɢ); 

4) ɫɛɪɨɫɧɵɟ ɜɨɞɵ ɩɪɹɦɨɬɨɱɧɵɯ ɫɢɫɬɟɦ ȽɁɍ; 
5) ɨɬɪɚɛɨɬɚɧɧɵɟ ɪɚɫɬɜɨɪɵ ɨɱɢɫɬɤɢ ɜɧɭɬɪɟɧɧɢɯ ɢ ɧɚɪɭɠɧɵɯ ɩɨɜɟɪɯɧɨ-

ɫɬɟɣ ɧɚɝɪɟɜɚ ɬɟɩɥɨɫɢɥɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɨɬɦɵɜɨɱɧɵɟ ɜɨ-
ɞɵ ɩɨɫɥɟ ɤɨɧɫɟɪɜɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ; 

6) ɥɢɜɧɟɜɵɟ ɜɨɞɵ ɫ ɬɟɪɪɢɬɨɪɢɢ Ɍɗɋ; 
7) ɮɢɥɶɬɪɚɰɢɨɧɧɵɟ ɜɨɞɵ ɩɪɭɞɨɜ-ɧɚɤɨɩɢɬɟɥɟɣ. 

3.2 Ɋɚɫɱɟɬ ɫɬɨɱɧɵɯ ɜɨɞ 

ȼ ɪɚɦɤɚɯ ɞɢɩɥɨɦɧɨɣ ɪɚɛɨɬɵ, ɰɟɥɶɸ ɤɨɬɨɪɨɣ ɹɜɥɹɟɬɫɹ ɪɟɤɨɧɫɬɪɭɤɰɢɹ 
ɬɭɪɛɢɧɵ, ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɷɤɨɥɨɝɢɱɟɫɤɚɹ ɱɚɫɬɶ, ɫɜɹɡɚɧɧɚɹ ɫ ɜɵɛɪɨɫɨɦ ɫɬɨɱ-
ɧɵɯ ɜɨɞ ɜ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ. 

Ⱦɥɹ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ ɨɬ ɜɪɟɞɧɵɯ ɩɪɢɦɟɫɟɣ ɧɚ ɫɬɚɧɰɢɢ ɢɫɩɨɥɶɡɭɸɬ 
ɫɥɟɞɭɸɳɢɟ ɦɟɬɨɞɵ ɨɱɢɫɬɤɢ: 

1)  Ɇɟɯɚɧɢɱɟɫɤɚɹ ɨɱɢɫɬɤɚ – ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɭɞɚɥɟɧɢɹ ɢɡ ɜɨɞɵ ɤɪɭɩ-
ɧɵɯ ɱɚɫɬɢɰ, ɜɫɩɥɵɜɚɸɳɢɯ ɢ ɥɟɝɤɨ ɨɫɚɠɞɚɟɦɵɯ ɜɡɜɟɫɟɣ; 

2)  Ɇɢɪɤɪɨɩɪɨɰɟɠɢɜɚɧɢɟ – ɩɨɞ ɷɬɢɦ ɦɟɬɨɞɨɦ ɩɨɧɢɦɚɸɬ ɩɪɨɯɨɠɞɟɧɢɟ 
ɫɬɨɱɧɨɣ ɜɨɞɵ ɱɟɪɟɡ ɦɟɥɤɢɟ ɫɟɬɤɢ, ɝɞɟ ɬɚɤɠɟ ɩɪɨɢɫɯɨɞɢɬ ɨɱɢɫɬɤɚ; 

3) Ɉɬɫɬɚɢɜɚɧɢɟ ɢ ɨɫɜɟɬɥɟɧɢɟ; 
4) ɉɪɢɦɟɧɟɧɢɟ ɝɢɞɪɨɰɢɤɥɨɧɨɜ; 
5) Ɏɢɥɶɬɪɨɜɚɧɢɟ; 
6) Ɏɥɨɬɚɰɢɹ; 
7) Ɇɟɦɛɪɚɧɧɵɟ ɦɟɬɨɞɵ (ɨɛɪɚɬɧɵɣ ɨɫɦɨɫ, ɷɥɟɤɬɪɨɞɢɚɥɢɡ). 
ɋɚɦɵɦ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ ɦɟɬɨɞɨɦ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ ɧɚ ɫɬɚɧɰɢɢ 

ɹɜɥɹɟɬɫɹ ɦɟɯɚɧɢɱɟɫɤɚɹ ɨɱɢɫɬɤɚ. 
ɉɪɢɧɰɢɩ ɨɱɢɫɬɤɢ ɫɬɨɱɧɨɣ ɜɨɞɵ ɦɟɯɚɧɢɱɟɫɤɢɦ ɦɟɬɨɞɨɦ ɩɪɨɢɫɯɨɞɢɬ 

ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. ɋɬɨɱɧɚɹ ɜɨɞɚ ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ ɪɟɲɟɬɤɢ, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ 
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ɩɪɨɰɟɠɢɜɚɧɢɟ. Ɉɱɢɳɟɧɧɚɹ ɜɨɞɚ ɩɨɞɚɟɬɫɹ ɧɚɫɨɫɚɦɢ ɞɚɥɶɲɟ, ɚ ɲɥɚɦ, ɨɫɟɜɲɢɣ 
ɧɚ ɪɟɲɟɬɤɚɯ, ɨɱɢɳɚɟɬɫɹ ɝɪɚɛɥɹɦɢ ɢ ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɲɥɚɦɨɫɛɨɪɧɢɤ. 

ȼɨɞɚ, ɨɱɢɳɟɧɧɚɹ ɨɬ ɤɪɭɩɧɵɯ ɩɪɢɦɟɫɟɣ, ɩɨɫɬɭɩɚɟɬ ɜ ɫɟɤɰɢɸ ɨɬɫɬɚɢɜɚ-
ɧɢɹ, ɝɞɟ ɫɧɚɱɚɥɚ ɜ ɩɟɫɤɨɥɨɜɤɟ, ɡɚɬɟɦ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɨɬɫɬɨɣɧɢɤɚɯ ɩɪɨɢɫɯɨ-
ɞɢɬ ɜɵɞɟɥɟɧɢɟ ɦɢɧɟɪɚɥɶɧɵɯ ɢ ɨɪɝɚɧɢɱɟɫɤɢɯ ɡɚɝɪɹɡɧɟɧɢɣ ɢɡ ɫɬɨɱɧɵɯ ɜɨɞ ɩɨɞ 
ɞɟɣɫɬɜɢɟɦ ɫɢɥɵ ɬɹɠɟɫɬɢ. ȼɪɟɦɹ ɩɪɟɛɵɜɚɧɢɹ ɫɬɨɤɨɜ ɜ ɧɢɯ ɧɟ ɦɟɧɟɟ 1,5 ɱɚɫɚ. 

Ɉɱɢɳɟɧɧɚɹ ɜɨɞɚ ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɨɫɜɟɬɥɢɬɟɥɶ. Ɍɭɞɚ ɠɟ ɩɨɞɚёɬɫɹ ɫɬɨɱɧɚɹ 
ɜɨɞɚ ɨɬ ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɚɬɚɥɢɡɚɬɨɪɨɜ ɝɢɞɪɨɤɪɟɤɢɧɝɚ ɜ ɤɚɱɟɫɬɜɟ ɤɨɚɝɭɥɹɧɬɚ. 
Ɉɫɚɞɨɤ ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɲɥɚɦɨɫɛɨɪɧɢɤ. 

Ⱦɚɥɟɟ ɜɨɞɚ ɧɚɩɪɚɜɥɹɟɬɫɹ ɧɚ ɩɪɟɫɫ-ɮɢɥɶɬɪ, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ ɨɬɞɟɥɟɧɢɟ 
ɦɟɥɤɨɞɢɫɩɟɪɫɧɨɣ ɮɚɡɵ. ɒɥɚɦ ɬɚɤɠɟ ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɟɦɤɨɫɬɶ ɞɥɹ ɫɛɨɪɚ ɲɥɚ-
ɦɚ. ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɭɡɥɚ ɦɟɯɚɧɢɱɟɫɤɨɣ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ ɩɪɟɞ-
ɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 12. 

 

 
Ⱥ – ɪɟɲɟɬɤɚ; Ȼ – ɩɟɫɤɨɥɨɜɤɚ; ȼ – ɝɨɪɢɡɨɧɬɚɥɶɧɵɣ ɨɬɫɬɨɣɧɢɤ; Ƚ – ɨɫɜɟɬɥɢɬɟɥɶ; Ⱦ – ɩɪɟɫ-
ɮɢɥɶɬɪ. ɉɨɬɨɤɢ: I – ɫɬɨɱɧɚɹ ɜɨɞɚ ɨɬ ɩɪɨɢɡɜɨɞɫɬɜɚ; II  – ɲɥɚɦ, ɨɫɟɜɲɢɣ ɧɚ ɪɟɲɟɬɤɟ; III – 

ɜɨɞɚ ɧɚ ɞɚɥɶɧɟɣɲɭɸ ɨɱɢɫɬɤɭ; IV  – ɨɫɚɞɨɤ ɩɟɫɤɨɥɨɜɤɢ; V – ɜɨɞɚ ɧɚ ɞɨɨɱɢɫɬɤɭ ɜ ɨɬɫɬɨɣɧɢɤ; 
VI – ɲɥɚɦ ɨɬɫɬɨɣɧɢɤɚ; VII – ɜɨɞɚ ɜ ɮɢɥɶɬɪ; VIII – ɲɥɚɦ ɨɫɜɟɬɥɢɬɟɥɹ; IX  – ɫɬɨɱɧɵɟ ɜɨɞɵ 

ɨɬ ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɚɬɚɥɢɡɚɬɨɪɚ ɝɢɞɪɨɤɪɟɢɧɝɚ ɜ ɤɚɱɟɫɬɜɟ ɤɨɚɝɭɥɹɧɬɚ; X – ɜɨɞɚ ɧɚ ɮɢɥɶɬɪ; XI 
– ɨɫɚɞɨɤ ɮɢɥɶɬɪɚ; XII – ɜɨɞɚ ɧɚ ɞɚɥɶɧɟɣɲɭɸ ɞɨɨɱɢɫɬɤɭ 

 
Ɋɢɫɭɧɨɤ 12 – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɭɡɥɚ ɦɟɯɚɧɢɱɟɫɤɨɣ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ 

ɇɚ ɷɬɚɩɟ ɜɵɩɨɥɧɟɧɢɹ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɱɚɫɬɢ ɩɪɨɟɤɬɚ, ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ 
ɪɚɫɱɟɬ, ɰɟɥɶɸ ɤɨɬɨɪɨɝɨ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɫɭɦɦɚɪɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɫɬɨɱ-
ɧɵɯ ɜɨɞ. 

Ɍɚɛɥɢɰɚ 12 – Ȼɚɥɚɧɫ ɫɬɨɱɧɵɯ ɜɨɞ ɧɚ ɫɬɚɧɰɢɢ 

ɉɨɬɪɟɛɢɬɟɥɢ Ɋɚɫɯɨɞ, % 

ɋɨɥɟɜɵɟ ɫɛɪɨɫɵ ɫ ɜɨɞɨɩɨɞɝɨɬɨɜɢ-
ɬɟɥɶɧɵɯ ɭɫɬɚɧɨɜɨɤ, ɤɝ/ɱ 

Ͳ,͹ ∙ 𝑁э 
Ɂɚɦɚɡɭɱɟɧɧɵɟ ɜɨɞɵ, ˏଷ/˚ 100 

ɋɬɨɤɢ ɫ ɩɪɟɞɩɭɫɤɨɜɵɯ ɩɪɨɦɵɜɨɤ ɤɨɬ-
ɥɨɜ, ˏଷ/ˆˑˇ 

10975 

Ʉɨɥɢɱɟɫɬɜɨ ɜɨɞɵ ɧɚ ȽɁɍ, ɤɝ/ɫ 60,528 

ɋɨɥɟɜɵɟ ɫɛɪɨɫɵ ɫ ɩɪɨɞɭɜɤɢ, ˏଷ/˚ Ͳ,Ͳͷ ∙ ͵% ∙  ˈ˒ܦ
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 12 

ɉɨɬɪɟɛɢɬɟɥɢ Ɋɚɫɯɨɞ, % 

Ʉɨɦɭɧɚɥɶɧɨ ɛɵɬɨɜɵɟ ɢ ɯɨɹɣɫɬɜɟɧɧɵɟ 
ɜɨɞɵ; ɜɨɞɵ ɨɬ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɭɛɨɪɤɢ 
ɩɨɦɟɳɟɧɢɣ ɬɪɚɤɬɚ ɬɨɩɥɢɜɨɩɨɞɚɱɚ; 
ɞɨɠɞɟɜɵɟ ɥɢɜɧɟɜɵɟ ɫɬɨɤɢ, ˏଷ/˚ 

͵% ∙  ˍˑ˕˔ܩ
 

ɋɨɥɟɜɵɟ ɫɛɪɨɫɵ ɜɨɞɨɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɯ ɭɫɬɚɧɨɜɨɤ, ɦ3/ɱ: ܩ˅˒˖ = Ͳ,͹ ∙ 𝑁э = Ͳ,͹ ∙ ͵͹,ͷ = ʹ͸,ʹͷ. (87) 

ɋɨɥɟɜɵɟ ɫɛɪɨɫɵ ɫ ɩɪɨɞɭɜɤɢ ɤɨɬɥɚ, ɦ3/ɱ: ܩ˒˓ˑˇ = Ͳ,ͷ ∙ ͵% ∙ ˈ˒ܦ = Ͳ,ͷ ∙ ͵% ∙ ͶʹͲ = ͸,͵. (88) 

ɋɭɦɦɚɪɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɫɬɨɱɧɵɯ ɜɨɞ, ɦ3/ɱ: ܩ˔˕ˑˍ = ˖˒˅ܩ + ˔˃ˏܩ + ˍ˔˖˒ܩ + ˖ˊˆܩ + ˇˑ˓˒ܩ + ͵% = ʹ͸,ʹͷ + ͳͲͲ + ͳ,͵ͻ +͸Ͳ,ͷʹͺ + ͸,͵ + ͵% = ʹͲͲ,͵. (89) 

ɂɫɯɨɞɹ ɢɡ ɜɵɩɨɥɧɟɧɧɨɝɨ ɪɚɫɱɟɬɚ ɛɵɥɨ ɨɩɪɟɞɟɥɟɧɨ ɫɭɦɦɚɪɧɨɟ ɤɨɥɢɱɟ-
ɫɬɜɨ ɫɬɨɱɧɵɯ ɜɨɞ ɫ ɭɱɟɬɨɦ ɭɫɬɚɧɨɜɤɢ ɩɪɢɤɥɸɱɟɧɧɨɣ ɬɭɪɛɢɧɵ, ɪɚɜɧɨɟ 200,3 
ɦ3/ɱ. 
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 ɂɧɞɢɜɢɞɭɚɥɶɧɨɟ ɡɚɞɚɧɢɟ 

4.1 Ɉɩɢɫɚɧɢɟ ɩɪɨɛɥɟɦɵ 

ɉɪɢ ɭɫɬɚɧɨɜɤɟ ɩɪɢɤɥɸɱɟɧɧɨɣ ɬɭɪɛɢɧɵ ɉɌ-45-15, ɪɚɛɨɬɚɸɳɟɣ ɧɚ ɨɬɪɚ-
ɛɨɬɚɧɧɨɦ ɩɚɪɟ ɩɨɫɥɟ ɨɫɧɨɜɧɨɣ ɬɭɪɛɢɧɵ Ɋ-50-130, ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɚɜɥɢɜɚɬɶ 
ɤɨɧɞɟɧɫɚɬɨɪ, ɱɬɨɛɵ ɫɤɨɧɞɟɧɫɢɪɨɜɚɬɶ ɩɚɪ. ȼɜɢɞɭ ɞɚɧɧɵɯ ɢɡɦɟɧɟɧɢɣ ɤɨɧ-
ɫɬɪɭɤɰɢɢ ɩɨɹɜɥɹɟɬɫɹ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɬɟɯɧɢɱɟɫɤɨɣ ɜɨɞɟ. ɇɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ 
ɧɚ ɫɬɚɧɰɢɢ ɭɫɬɚɧɨɜɥɟɧɚ ɨɛɨɪɨɬɧɚɹ ɫɢɫɬɟɦɚ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɩɪɟɞɧɚɡɧɚɱɟɧɢɹ 
ɞɥɹ ɨɯɥɚɠɞɟɧɢɹ ɩɚɪɚ ɥɢɲɶ 5 ɬɭɪɛɢɧ, ɪɚɛɨɬɚɸɳɢɯ ɧɚ ɧɨɦɢɧɚɥɶɧɨɦ ɪɟɠɢɦɟ. 
ɂɫɯɨɞɹ ɢɡ ɷɬɨɝɨ, ɩɨɹɜɥɹɟɬɫɹ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɝɪɚɞɢɪɧɢ.  

4.2 ȼɚɪɢɚɧɬɵ ɩɨɞɤɥɸɱɟɧɢɹ ɝɪɚɞɢɪɟɧ 

ɇɚ ɍɫɬɶ-ɂɥɢɦɫɤɨɣ Ɍɗɐ ɢɫɩɨɥɶɡɭɟɬɫɹ ɨɛɨɪɨɬɧɚɹ ɫɢɫɬɟɦɚ ɜɨɞɨɫɧɚɛɠɟ-
ɧɢɹ, ɫɨɫɬɨɹɳɚɹ ɢɡ ɬɪɟɯ ɛɚɲɟɧɧɵɯ ɝɪɚɞɢɪɟɧ, ɞɜɟ ɢɡ ɤɨɬɨɪɵɯ ɪɚɫɫɱɢɬɚɧɵ ɧɚ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɨ ܳ = ͳ͵ͲͲͲ ˏଷ/˚  ɢ ɨɞɧɚ ɧɚ ܳ = ʹ͸ͲͲͲ ˏଷ/˚. Ⱦɥɹ 
ɨɯɥɚɠɞɟɧɢɹ ɨɬɪɚɛɨɬɚɧɧɨɝɨ ɩɚɪɚ ɩɨɫɥɟ ɬɭɪɛɢɧ ɭɫɬɚɧɨɜɥɟɧɵ ɤɨɧɞɟɧɫɚɬɨɪɵ 
ɫɥɟɞɭɸɳɢɯ ɬɢɩɨɜ: ɤɨɧɞɟɧɫɚɬɨɪ ɬ/ɚ №1 ɦɚɪɤɢ 60-Ʉɐɋ-1 ɫ ɪɚɫɯɨɞɨɦ ɨɯɥɚ-
ɠɞɚɸɳɟɣ ɜɨɞɵ ɱɟɪɟɡ ɧɟɝɨ ܩ = ͺͲͲͲ ˕/˚, ɤɨɧɞɟɧɫɚɬɨɪɵ ɬ/ɚ №3, 5 ɦɚɪɤɢ ɄȽ-
2-6200-III  ɫ ɪɚɫɯɨɞɨɦ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ ɱɟɪɟɡ ɧɟɝɨ ܩ = ͳ͸ͲͲͲ ˕/˚  ɢ ɤɨɧ-
ɞɟɧɫɚɬɨɪ ɬ/ɚ №6 ɦɚɪɤɢ ɄȽ-2-12000-I ɫ ɪɚɫɯɨɞɨɦ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ ɱɟɪɟɡ 
ɧɟɝɨ ܩ = ʹͲͲͲͲ ˕/˚. ɋɯɟɦɚ ɩɨɞɤɥɸɱɟɧɢɹ ɝɪɚɞɢɪɟɧ ɫ ɤɨɧɞɟɧɫɚɬɨɪɚɦɢ ɬɭɪɛɢɧ 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 12. 

Ɋɚɫɫɦɨɬɪɟɜ ɪɟɠɢɦ ɪɚɛɨɬɵ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɬɭɪɛɢɧ ɫɨ ɫɩɪɨɟɤɬɢɪɨɜɚɧ-
ɧɵɦɢ ɝɪɚɞɢɪɧɹɦɢ, ɛɵɥ ɜɵɛɪɚɧ ɧɚɢɛɨɥɟɟ ɨɩɬɢɦɚɥɶɧɵɣ ɜɚɪɢɚɧɬ ɪɚɡɦɟɳɟɧɢɹ 
ɧɨɜɨɣ ɝɪɚɞɢɪɧɢ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɨɣ ɤɚɤ ɧɨɜɨɝɨ ɤɨɧɞɟɧɫɚ-
ɬɨɪɚ ɩɪɢɤɥɸɱɟɧɧɨɣ ɬɭɪɛɢɧɵ, ɬɚɤ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɩɢɬɚɧɢɹ ɜɨɞɨɣ ɤɨɧɞɟɧ-
ɫɚɬɨɪɨɜ, ɤɨɬɨɪɵɟ ɭɠɟ ɭɫɬɚɧɨɜɥɟɧɵ ɧɚ ɫɬɚɧɰɢɢ ɩɪɢ ɢɯ ɪɚɛɨɬɟ ɧɚ ɧɨɦɢɧɚɥɶɧɨɦ 
ɪɟɠɢɦɟ, ɚ ɷɬɨ: ɝɪɚɞɢɪɧɹ ɫɬ.№3 ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 26000 ˏଷ/˚ ɢ ɐɇ ɫɬ.№2 
ɜ ɛɥɨɤɟ ɫ ɬ/ɚ ɫɬ.№6 (Ɍ-185/220-130) ɢ ɨɞɧɚ ɢɡ ɩɨɥɨɜɢɧ ɤɨɧɞɟɧɫɚɬɨɪɚ ɬ/ɚ ɫɬ.№5 
(Ɍ-100/120-130), ɝɪɚɞɢɪɧɢ ɫɬ.№1, 2 ɨɛɳɟɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 26000 ˏଷ/˚ 
ɢ ɐɇ-1 ɫ ɬ/ɚ ɫɬ.№1, 3 (ɉɌ-60/75-130/13, Ɍ-100/120-130) ɢ ɨɞɧɚ ɢɡ ɩɨɥɨɜɢɧ 
ɤɨɧɞɟɧɫɚɬɨɪɚ ɬ/ɚ ɫɬ.№5(Ɍ-100/120-130), ɝɞɟ ɧɟɨɛɯɨɞɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɵ 
ɞɥɹ ɨɯɥɚɠɞɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ ܩˑ˘ˎ.˅. = ͻ͹ͺͳ − ͳͲͺ͵ͳ ˏଷ/˚.  
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Ɋɢɫɭɧɨɤ 12 – Ɉɛɨɪɨɬɧɚɹ ɫɯɟɦɚ ɩɨɞɤɥɸɱɟɧɢɹ ɝɪɚɞɢɪɟɧ ɤ ɤɨɧɞɟɧɫɚɬɨɪɚɦ 

4.3 ȼɵɛɨɪ ɨɩɬɢɦɚɥɶɧɨɝɨ ɜɚɪɢɚɧɬɚ ɝɪɚɞɢɪɧɢ 

ɂɫɯɨɞɹ ɢɡ ɞɚɧɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɜɨɞɵ ɢ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɜ ɝ. 
ɍɫɬɶ-ɂɥɢɦɫɤɟ, ɛɵɥɚ ɜɵɛɪɚɧɚ ɝɪɚɞɢɪɧɹ ɛɚɲɟɧɧɨɝɨ, ɩɥɟɧɨɱɧɨ-ɩɪɨɬɢɜɨɬɨɱɧɨɝɨ 
ɬɢɩɚ, ɫ ɨɞɧɨɹɪɭɫɧɵɦ, ɩɥɟɧɨɱɧɵɦ ɨɪɨɫɢɬɟɥɟɦ; ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 
13000ˏ ଷ/˚ ɢ ɩɥɨɳɚɞɶɸ ɨɪɨɲɟɧɢɹ 1600 ˏଶ.    

4.4 Ɋɚɫɱɟɬ ɝɪɚɞɢɪɧɢ 

ɇɚ ɷɬɚɩɟ ɪɚɫɱɟɬɚ ɝɪɚɞɢɪɧɢ ɛɭɞɭɬ ɩɪɟɞɫɬɚɜɥɟɧɵ ɬɟɩɥɨɜɨɣ ɢ ɚɷɪɨɞɢɧɚ-
ɦɢɱɟɫɤɢɣ ɪɚɫɱɟɬ, ɰɟɥɶɸ ɤɨɬɨɪɵɯ ɛɭɞɟɬ ɹɜɥɹɬɶɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ 
ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ ɢ ɪɚɫɯɨɞɚ ɜɨɡɞɭɯɚ, ɩɪɨɯɨɞɹɳɟɝɨ ɱɟɪɟɡ ɝɪɚɞɢɪɧɸ. 

Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɪɚɞɢɪɧɢ ɩɪɢɜɟɞɟɧɵ  
ɜ ɬɚɛɥɢɰɟ 13 

Ɍɚɛɥɢɰɚ 13 – Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɪɚɞɢɪɧɢ 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ Ɉɛɨɡɧɚɱɟɧɢɟ ɢ ɩɪɢɧɢɦɚɟɦɨɟ ɡɧɚɱɟɧɢɟ 

ɉɥɨɳɚɞɶ ɨɪɨɲɟɧɢɹ, ˏଶ ˑܨ ˓ = ͳ͸ͲͲ 

Ƚɢɞɪɚɜɥɢɱɟɫɤɚɹ ɧɚɝɪɭɡɤɚ, ˏଷ/˚ ܩˉ = ͳ͵ͲͲͲ 

Ɍɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ, ℃ ∆𝑡 = ʹͲ 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 13 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ Ɉɛɨɡɧɚɱɟɧɢɟ ɢ ɩɪɢɧɢɦɚɟɦɨɟ ɡɧɚɱɟɧɢɟ 

Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ ɜɨɡɞɭɯɚ, % 𝜑ଵ = ͷͲ 

Ȼɚɪɨɦɟɬɪɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ, ɛɚɪ ݌˄ = ͳ,Ͳ͵͵ 

ȼɵɫɨɬɚ ɛɚɲɧɢ, ɦ ܪ˄ = ͷ͵,͹ 

ȼɵɫɨɬɚ ɨɪɨɫɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ, ɦ ℎˑ˓ = ͸,ͷ 

 
Ɋɚɫɱɟɬ ɜɵɩɨɥɧɹɟɬɫɹ ɞɥɹ 3 ɡɧɚɱɟɧɢɣ ɫɤɨɪɨɫɬɢ ɜɨɡɞɭɯɚ ɜ ɫɟɱɟɧɢɢ ɨɪɨɫɢ-

ɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ 𝜗ˑ˓ = Ͳ,ͺ;  ͳ,Ͳ;  ͳ,ʹ ɦ/ɫ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɢɛɨɥɟɟ ɨɩɬɢ-
ɦɚɥɶɧɨɝɨ.  

ɉɟɪɜɵɣ ɜɚɪɢɚɧɬ: 𝜗ˑ˓ = Ͳ,ͺ. 
ɉɥɨɬɧɨɫɬɶ ɨɪɨɲɟɧɢɹ, ˏଷ/ሺˏଶ ∙ ˚ሻ: ݍ = ீˉிˑ ˓ = ଵଷ଴଴଴ଵ଺଴଴ = ͺ,ͳʹͷ. (90) 

Ɉɬɧɨɫɢɬɟɥɶɧɵɣ ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ, ɤɝ/ɫ: λ = ௏̟ ˇ∙𝜗ˑ˓∙𝜌˅௤∙𝜌ˉ = ଷ଺଴଴∙଴,଼∙ଵ,ଵ଺ସ଼,ଵଶହ∙ଵ଴଴଴ = Ͳ,Ͷͳ͵, (91) 

ɝɞɟ 𝜌˅ = ͳ,ͳ͸Ͷ  – ɩɥɨɬɧɨɫɬɶ ɜɨɡɞɭɯɚ, ɤɝ/ˏଷ; 
 𝜌ˉ = ͳͲͲͲ  – ɩɥɨɬɧɨɫɬɶ ɜɨɞɵ, ɤɝ/ˏଷ.  

Ɂɚɞɚɟɦɫɹ ɬɟɦɩɟɪɚɬɭɪɚɦɢ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ ɧɚ ɜɯɨɞɟ ɢ ɜɵɯɨɞɟ ɢɡ ɝɪɚ-
ɞɢɪɧɢ. Ȼɟɪɟɦ ɬɟɦɩɟɪɚɬɭɪɵ ɢɫɯɨɞɹ ɢɡ ɞɚɧɧɵɯ ɩɨ ɩɪɢɤɥɸɱɟɧɧɨɣ ɬɭɪɛɢɧɟ: 𝑡ଵ =͵Ͳ  – ɬɟɦɩɟɪɚɬɭɪɚ ɧɚ ɜɯɨɞɟ ɜ ɝɪɚɞɢɪɧɸ, ℃; 𝑡ଶ = ʹͶ,͸  – ɬɟɦɩɟɪɚɬɭɪɚ ɧɚ ɜɵɯɨ-
ɞɟ ɢɡ ɝɪɚɞɢɪɧɢ, ℃.  

ɉɨ ɡɚɞɚɧɧɵɦ ɬɟɦɩɟɪɚɬɭɪɚɦ ɨɩɪɟɞɟɥɹɟɦ ɷɧɬɚɥɶɩɢɸ ɜɨɡɞɭɯɚ, ɜɯɨɞɹɳɟɝɨ 
ɜ ɨɪɨɫɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ: ℎଵ = ͵ͺ ɤȾɠ/ɤɝ; ɗɧɬɚɥɶɩɢɸ ɧɚɫɵɳɟɧɧɨɝɨ ɜɨɡɞɭ-
ɯɚ (𝜑 = ͳͲͲ %) ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɚɯ, ɪɚɜɧɵɯ ɬɟɦɩɟɪɚɬɭɪɟ ɜɨɞɵ ɧɚ ɜɯɨɞɟ  ɢ ɜɵ-
ɯɨɞɟ ɢɡ ɝɪɚɞɢɪɧɢ ɢ ɫɪɟɞɧɟɚɪɢɮɦɟɬɢɱɟɫɤɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɜɨɞɵ: 𝑡˔˓ = 27,3℃. 

ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɡɚɩɢɫɵɜɚɟɦ: ℎ′′ଵ = ͳͲͻ ɤȾɠ/ɤɝ; ℎ′′ଶ = ͸ͻ,ͷ ɤȾɠ/ɤɝ; ℎ′′˕ = ͻ͵ 
ɤȾɠ/ɤɝ. 

ɗɧɬɚɥɶɩɢɹ ɜɨɡɞɭɯɚ, ɜɵɯɨɞɹɳɟɝɨ ɢɡ ɨɪɨɫɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ, ɤȾɠ/ɤɝ: ℎଶ = ℎଵ + ∆tఌ∙λ = ͵ͺ + ହ,ସ଴,ଶଶ଻∙଴,ସଵଷ = ͻͷ,͸ͷ͸. (92) 
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Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ, ɜɵɯɨɞɹɳɟɝɨ ɢɡ ɨɪɨɫɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ, ℃: ߠଶ = ଵߠ + (𝑡˔˓ − (ଵߠ ∙ ℎమ−ℎభℎ′′˕−ℎభ = ʹͶ,͸ + ሺʹ͹,͵ − ʹͶ,͸ሻ ∙ ଽହ,଺ହ଺−ଷ଼ଽଷ−ଷ଼ = ʹ͹,Ͷ͵(93) 

ɝɞɟ ߠଵ = 𝑡ଶ = ʹͶ,͸  – ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɧɚ ɜɯɨɞɟ ɜ ɨɪɨɫɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣ-
ɫɬɜɨ, ℃. 
Ɉɩɪɟɞɟɥɢɜ ߠଶ ɢ ℎଶ, ɧɚɯɨɞɢɦ ɩɨ ɞɢɚɝɪɚɦɦɟ ɨɬɧɨɫɢɬɟɥɶɧɭɸ ɜɥɚɠɧɨɫɬɶ 

ɜɨɡɞɭɯɚ, ɜɵɯɨɞɹɳɭɸ ɢɡ ɨɪɨɫɢɬɟɥɹ: 𝜑˅ы˘ = Ͳ,Ͳͷ. 
 ȼɵɱɢɫɥɹɟɦ ɡɧɚɱɟɧɢɟ ∆ℎ˔˓ ɩɨ ɞɜɭɦ ɮɨɪɦɭɥɚɦ ɢ ɫɪɚɜɧɢɜɚɟɦ ɢɯ; ɫɨɜɩɚ-

ɞɟɧɢɟ ɡɧɚɱɟɧɢɣ ɹɜɥɹɟɬɫɹ ɩɨɤɚɡɚɬɟɥɟɦ ɩɪɚɜɢɥɶɧɨɫɬɢ ɡɚɞɚɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ 
ɨɯɥɚɠɞɟɧɧɨɣ ɜɨɞɵ 𝑡ଶ.  

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ∆ℎ˔˓ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɧɚɯɨɞɢɦ ɨɛɴɟɦɧɵɣ ɤɨɷɮɮɢɰɢ-
ɟɧɬ ɦɚɫɫɨɨɬɞɚɱɢ, ˍˆ/ሺˏଷ ∙ ˚ሻ: ߚ𝑥ɋ = ܣ ∙ ܸ̟଴̌,଺ ∙ ଴,ସݍ = ͻ,ͷ ∙ ʹͺͺͲ଴,଺ ∙ ͺ,ͳʹͷ଴,ସ = ʹ͸ͳ͵,ͺͻ͹ (94) 

ɝɞɟ ܣ  – ɤɨɷɮɮɢɰɢɟɧɬ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɦɚɫɫɨɨɬɞɚɱɢ, ℃; ∆ℎ˔˓ = ௖ˉ∙𝜌ˉ∙௤∙∆𝑡ఌ∙𝐾𝛽∙ఉ𝑥ɋ∙ℎˑ˓ = ସ,ଵଽ∙ଵ଴଴଴∙଼,ଵଶହ∙ହ,ସ଴,ଽହ+଴,ଽ଺+ଶ଺ଵଷ,଼ଽ଻∙଺,ହ = ʹ͵,Ͷ͵ͺ (95) 

ɝɞɟ ܿˉ  – ɬɟɩɥɨɟɦɤɨɫɬɶ ɜɨɞɵ, Дˉ/ሺˍˆ ∙ ℃ሻ; 
 𝜌ˉ = ͳͲͲͲ – ɩɥɨɬɧɨɫɬɶ ɜɨɞɵ, ɤɝ/ˏଷ. 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ∆ℎ˔˓  ɩɨ ɜɬɨɪɨɣ ɮɨɪɦɭɥɟ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɧɚɯɨɞɢɦ ߜℎ′′, ∆ℎଵ, ∆ℎଶ ˍДˉ/ˍˆ: ߜℎ′′ = ℎ′′భ+ℎ′′మ−ଶ∙ℎ′′˕ସ = ଵ଴ଽ+଺ଽ,ହ−ଶ∙ଽଷସ = −ͳ,ͺ͹ͷ (96) 

 ∆ℎଵ = ℎ′′ଵ − ℎଶ = ͳͲͻ − ͻͷ,͸ͷ͸ = ͳ͵,͵ͶͶ (97) 
 ∆ℎଶ = ℎ′′ଶ − ℎଵ = ͸ͻ,ͷ − ͵ͺ = ͵ͳ,ͷ (98) 
 ∆ℎ˔˓ = ∆ℎభ−∆ℎమ௟௡∆ℎభ−𝛿ℎ′′∆ℎమ−𝛿ℎ′′ = −ଵ଼,ଵହ଺భ5,మభ9యయ,య75 = ʹ͵,ͳʹͳ (99) 

ȼɜɢɞɭ ɫɯɨɞɢɦɨɫɬɢ ɡɧɚɱɟɧɢɣ ∆ℎ˔˓ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɩɨɞɨɛɪɚɧ-
ɧɨɟ ɡɧɚɱɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ ɹɜɥɹɟɬɫɹ ɜɟɪɧɵɦ ɢ ɩɨɞɬɜɟɪ-
ɠɞɚɟɬ ɩɪɚɜɢɥɶɧɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɪɚɫɱɟɬɚ. 
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ɇɚ ɷɬɨɦ ɷɬɚɩɟ ɬɟɩɥɨɜɨɣ ɪɚɫɱɟɬ ɫɱɢɬɚɟɬɫɹ ɡɚɤɨɧɱɟɧɧɵɦ. 
Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɧɟɨɛɯɨɞɢ-

ɦɨ ɜɵɩɨɥɧɢɬɶ ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɣ ɪɚɫɱɟɬ, ɰɟɥɶɸ ɤɨɬɨɪɨɝɨ ɛɭɞɟɬ ɹɜɥɹɬɶɫɹ ɨɩɪɟ-
ɞɟɥɟɧɢɟ ɩɥɨɳɚɞɢ ɩɨɜɟɪɯɧɨɫɬɢ ɨɯɥɚɠɞɟɧɢɹ ɨɪɨɫɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ, ɟɝɨ 
ɨɫɧɨɜɧɵɯ ɤɨɧɫɬɪɭɤɰɢɨɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɢ ɪɚɡɦɟɪɨɜ 

Ⱦɥɹ ɩɪɨɬɢɜɨɬɨɱɧɨɣ ɩɥɟɧɨɱɧɨɣ ɝɪɚɞɢɪɧɢ ɪɚɡɦɟɪɵ ɨɪɨɫɢɬɟɥɹ ɪɚɫɫɱɢɬɵ-
ɜɚɸɬɫɹ ɩɨ ɫɥɟɞɭɸɳɢɦ ɮɨɪɦɭɥɚɦ: 

ɀɢɜɨɟ ɫɟɱɟɧɢɟ ɨɪɨɫɢɬɟɥɹ (ɩɪɨɯɨɞɧɨɟ ɫɟɱɟɧɢɟ ɞɥɹ ɜɨɡɞɭɯɚ), ˏଶ: ˅ܨ = ˅ீଷ଺଴଴∙𝜌˅∙𝑣ˑ˓ = ଶ଼଼଴ଷ଺଴଴∙ଵ,ଵ଺ସ∙଴,଼ = Ͳ,ͺͷͻ (100) 

ɝɞɟ ܩ˅  – ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ, ˏଷ/˚; 

 𝜌˅ – ɩɥɨɬɧɨɫɬɶ ɜɨɡɞɭɯɚ, ɤɝ/ˏଷ; 𝑣ˑ˓ – ɫɤɨɪɨɫɬɶ ɜɨɡɞɭɯɚ, ɦ/ɫ. 
Ɉɛɳɚɹ ɜɵɫɨɬɚ ɨɪɨɫɢɬɟɥɹ, ˏ: ℎˑ˓ = ܽℎ ∙ ி˅ଶ∙௕∙ி˅ = ͳ,ʹ ∙ ଴,଼ହଽଶ∙଴,଴ଷହ∙଴,଼ହଽ = ͳ͹,ͳͶ͵ (101) 

ɝɞɟ ܽℎ  – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɪɚɫɩɪɟɞɟ-
ɥɟɧɢɹ ɜɨɞɵ, ɜɨɡɞɭɯɚ ɢ ɞɪɭɝɢɯ ɮɚɤɬɨɪɨɜ, ɫɧɢɠɚɸɳɢɯ ɢɧɬɟɧɫɢɜɧɨɫɬɶ 
ɨɯɥɚɠɞɟɧɢɹ, ˏଷ/˚; 

 ܾ – ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɳɢɬɚɦɢ, ˏ; 
Ⱥɤɬɢɜɧɚɹ ɩɥɨɳɚɞɶ ɨɪɨɫɢɬɟɥɹ, ˏଶ: ˑܨ ˓ = ௔𝐹∙ி˅ ∙ሺ௕+ఋሻ௕ = ଵ,ଵହ∙଴,଼ହଽ∙ሺ଴,଴ଷହ+଴,଴ଵଶହሻ଴,଴ଷହ = ͳ,͵Ͷͳ (102) 

ɝɞɟ ܽி   – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɥɨɳɚɞɶ, ɡɚɧɹɬɭɸ ɫɬɨɣɤɚɦɢ, ɤɨɥɨɧ-
ɧɚɦɢ ɢ ɞɪɭɝɢɦɢ ɫɬɪɨɢɬɟɥɶɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ; 
ɉɪɨɜɟɪɤɚ ɭɞɟɥɶɧɨɣ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɧɚɝɪɭɡɤɢ, ɩɪɢɯɨɞɹɳɟɣɫɹ ɧɚ ɤɚɠ-

ɞɵɣ ɩɨɝɨɧɧɵɣ ɦɟɬɪ, ˏଶ/˚: 𝑔ˉ = ܽி ∙ ݍ ∙ ͷͲͲ ∙ ሺܾ + ሻߜ = ͳ,ͳͷ ∙ ͺ,ͳʹͷ ∙ ͷͲͲ ∙ ሺͲ,Ͳ͵ͷ + Ͳ,Ͳͳʹͷሻ =ʹʹͳ,ͻͳͶ (103) 

Ɋɚɫɫɱɢɬɚɜ ɤɨɧɫɬɪɭɤɰɢɨɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɪɚɞɢɪɧɢ ɩɟɪɟɯɨɞɢɦ ɤ 
ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɨɦɭ ɪɚɫɱɟɬɭ, ɰɟɥɶɸ ɤɨɬɨɪɨɝɨ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɪɚɫɯɨɞɚ 
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ɜɨɡɞɭɯɚ, ɩɪɨɯɨɞɹɳɟɝɨ ɱɟɪɟɡ ɝɪɚɞɢɪɧɸ, ɱɬɨ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɬɪɟɛɭɟɬ ɨɩɪɟɞɟɥɟ-
ɧɢɹ ɫɢɥɵ ɬɹɝɢ ɢ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɝɪɚɞɢɪɧɢ. 

ɋɢɥɚ ɬɹɝɢ ɜ ɝɪɚɞɢɪɧɟ, ɨɛɭɫɥɨɜɥɟɧɧɚɹ ɪɚɡɧɨɫɬɶɸ ɩɥɨɬɧɨɫɬɟɣ ɜɥɚɠɧɨɝɨ 
ɜɨɡɞɭɯɚ ɜɧɭɬɪɢ ɝɪɚɞɢɪɧɢ ɢ ɩɥɨɬɧɨɫɬɶɸ ɯɨɥɨɞɧɨɝɨ ɫɭɯɨɝɨ ɜɨɡɞɭɯɚ ɫɧɚɪɭɠɢ, 
ɉɚ: ݖ = ˄ܪ) + Ͳ,ͷ ∙ ℎˑ˓) ∙ ሺ𝜌˅ଵ − 𝜌˅ଶሻ = ሺͷ͵,͹ + Ͳ,ͷ ∙ ͸,ͷሻ ∙ ሺͳ,ͳ͹ͷ − ͳ,ͳ͵ሻ =ʹͻ,ͺͶʹ (104) 

ȼɵɱɢɫɥɹɟɦ ɨɛɳɟɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɪɚɞɢɪɧɢ. ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɧɚɯɨɞɢɦ 
ɤɨɷɮɮɢɰɢɟɧɬ ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɨɪɨɫɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ, Ɍ ˔˓ଵ: Ɍ ˔˓ =  𝐾 ∙ ቀௌభௌబቁ−௡ + ሺݎ − ݌ ∙ ଵܵሻ ∙ ௤଼ = ͳ,ͳ ∙ ቀଶଶଷହቁ−ଵ,ଵ଺ + ሺͶ,Ͷ − Ͳ,ͲͶ ∙ ʹʹሻ ∙଼,ଵଶହ଼ = ͷ,Ͷ͸ (105) 

ɝɞɟ 𝐾, ݊, ,݌ ܵ, ܵ଴ – ɤɨɷɮɮɢɰɢɟɧɬɵ ɞɥɹ ɪɚɫɱɟɬɚ ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɨɝɨ ɫɨɩɪɨɬɢɜ-
ɥɟɧɢɹ 
ɉɨɥɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɨɪɨɫɢɬɟɥɶɧɨ-

ɝɨ ɭɫɬɪɨɣɫɬɜɚ: Ɍ ˑ˓ = Ɍ ˔˓ ∙ ℎˑ˓ = ͵ͷ,Ͷͻ (106) 

Ɉɛɳɟɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɪɚɞɢɪɧɢ: ݖ′ = 𝐾 ∙ Ɍ ˑ˓ ∙ 𝑣ˑ˓ଶ ∙ ሺ𝜌˅భ+𝜌˅మሻସ = ͳ,ͳ ∙ ͵ͷ,Ͷͻ ∙ Ͳ,ͺଶ ∙ ሺଵ,ଵ଻ହ+ଵ,ଵଷሻସ = ͳͶ,͵ͻ͹(107) 

Ɂɚɤɨɧɱɢɜ ɚɷɪɨɞɢɧɚɦɢɤɭ ɞɥɹ ɨɞɧɨɣ ɢɡ ɫɤɨɪɨɫɬɢ ɜɨɡɞɭɯɚ, ɚɧɚɥɨɝɢɱɧɵɦ 
ɨɛɪɚɡɨɦ ɩɪɨɜɨɞɢɦ ɪɚɫɱɟɬ ɞɥɹ ɞɪɭɝɢɯ ɡɧɚɱɟɧɢɣ. 

Ɋɚɫɱɟɬ ɞɥɹ ɫɥɟɞɭɸɳɢɯ ɫɤɨɪɨɫɬɟɣ ɜɨɡɞɭɯɚ ɫɜɨɞɢɬɫɹ ɜ ɬɚɛɥɢɰɭ 14. 
 

Ɍɚɛɥɢɰɚ 14 – Ɍɟɩɥɨɜɨɣ ɢ ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɝɪɚɞɢɪɧɢ 
 

Ɉɩɪɟɞɟɥɹɟɦɵɟ ɜɟɥɢɱɢɧɵ ɢ ɮɨɪɦɭɥɵ 

ɋɤɨɪɨɫɬɶ ɜɨɡɞɭɯɚ , ɦ/ɫ 
 

1,0 
 

1,2 

1. ɉɥɨɬɧɨɫɬɶ ɨɪɨɲɟɧɢɹ, ˏଷ/ሺˏଶ ∙ ˚ሻ: ݍ = ܨˑˉܩ ˓ 8,125 8,125 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 14 

Ɉɩɪɟɞɟɥɹɟɦɵɟ ɜɟɥɢɱɢɧɵ ɢ ɮɨɪɦɭɥɵ 

ɋɤɨɪɨɫɬɶ ɜɨɡɞɭɯɚ , ɦ/ɫ 
 

1,0 
 

1,2 

2. Ɉɬɧɨɫɢɬɟɥɶɧɵɣ ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ, ɤɝ/ɫ: λ = ܸ̟ˇ ∙ 𝜗ˑ˓ ∙ 𝜌˅ݍ ∙ 𝜌ˉ  

 
0,516 

 
0,619 

3. ɗɧɬɚɥɶɩɢɹ ɜɨɡɞɭɯɚ, ɜɵɯɨɞɹɳɟɝɨ ɢɡ ɨɪɨɫɢɬɟɥɶɧɨɝɨ 
ɭɫɬɪɨɣɫɬɜɚ, ɤȾɠ/ɤɝ: ℎଶ = ℎଵ + ∆𝑡ߝ ∙ λ 89,25 84,979 

4. Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ, ɜɵɯɨɞɹɳɟɝɨ ɢɡ ɨɪɨɫɢɬɟɥɶɧɨɝɨ 
ɭɫɬɪɨɣɫɬɜɚ, ℃: ߠଶ = ଵߠ + ሺ𝑡˔˓ − ଵሻߠ ∙ ℎଶ − ℎଵℎ′̞′ − ℎଵ 26,85 26,298 

5. Ɉɛɴɟɦɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɦɚɫɫɨɨɬɞɚɱɢ, ˍˆ/ሺˏଷ ∙ ˚ሻ: ߚ𝑥ɋ = ܣ ∙ ܸ̟ ଴̌,଺ ∙  ଴,ସ 2613,897 2613,897ݍ

6. Ɂɧɚɱɟɧɢɟ ∆ℎ˔˓ ɩɨ ɩɟɪɜɨɦɭ ɜɚɪɢɚɧɬɭ: ∆ℎ˔˓ = ܿˉ ∙ 𝜌ˉ ∙ ݍ ∙ ∆𝑡ߝ ∙ 𝐾ఉ ∙ 𝑥ɋߚ ∙ ℎˑ˓ 26,042 28,646 

7. ɉɨɝɪɟɲɧɨɫɬɶ ߜℎ′′: ߜℎ′′ = ℎଵ′′ + ℎଶ′′ − ʹℎ′̞′Ͷ  
-1,25 -1,375 

8. Ɂɧɚɱɟɧɢɟ ∆ℎଵ: ∆ℎଵ = ℎଵ′′ − ℎଶ 19,75 24,021 

9. Ɂɧɚɱɟɧɢɟ ∆ℎଶ: ∆ℎଶ = ℎଶ′′ − ℎଵ 32 30,5 

10. Ɂɧɚɱɟɧɢɟ ∆ℎ˔˓ ɩɨ ɜɬɨɪɨɦɭ ɜɚɪɢɚɧɬɭ: ∆ℎ˔˓ = ∆ℎଵ − ∆ℎଶ݈݊ ∆ℎଵ − ℎ′′∆ℎଶߜ −  ℎ′′ 26,658 28,513ߜ

11. ɀɢɜɨɟ ɫɟɱɟɧɢɟ ɨɪɨɫɢɬɟɥɹ (ɩɪɨɯɨɞɧɨɟ ɫɟɱɟɧɢɟ ɞɥɹ ɜɨɡɞɭ-
ɯɚ), ˏଶ: ˅ܨ = ͸ͲͲ͵˅ܩ ∙ 𝜌˅ ∙ 𝜗ˑ˓ 

 
 

0,687 

 
 

0,573 

12. Ɉɛɳɚɹ ɜɵɫɨɬɚ ɨɪɨɫɢɬɟɥɹ, ˏ: ℎˑ˓ = ܽℎ ∙ ʹܨ˅ ∙ ܾ ∙ ܨ˅  

 
17,143 

 
17,143 

13. Ⱥɤɬɢɜɧɚɹ ɩɥɨɳɚɞɶ ɨɪɨɫɢɬɟɥɹ, ˏଶ: ˑܨ ˓ = ܽி ∙ ܨ˅ ∙ ሺܾ + ሻܾߜ  

 
1,073 

 
0,894 

14. ɉɪɨɜɟɪɤɚ ɭɞɟɥɶɧɨɣ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɧɚɝɪɭɡɤɢ, ɩɪɢɯɨɞɹ-
ɳɟɣɫɹ ɧɚ ɤɚɠɞɵɣ ɩɨɝɨɧɧɵɣ ɦɟɬɪ, ˏଶ/˚: 𝑔ˉ = ܽி ∙ ݍ ∙ ͷͲͲ ∙ ሺܾ +  ሻߜ

 
221,914 

 
221,914 

15. ɋɢɥɚ ɬɹɝɢ ɜ ɝɪɚɞɢɪɧɟ, ɉɚ ݖ = ሺܪ˄ + Ͳ,ͷ ∙ ℎˑ˓ሻ ∙ ሺ𝜌˅ଵ − 𝜌˅ଶሻ  
25,229 

 
19,933 

16. Ʉɨɷɮɮɢɰɢɟɧɬ ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɨɪɨɫɢ-
ɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ: Ɍ ˔˓ = 𝐾 ∙ ( ଵܵܵ଴)−௡ + ሺݎ − ݌ ∙ ଵܵሻ ∙  ݍͅ

 
5,46 

 
5,46 
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Ɉɩɪɟɞɟɥɹɟɦɵɟ ɜɟɥɢɱɢɧɵ ɢ ɮɨɪɦɭɥɵ 

ɋɤɨɪɨɫɬɶ ɜɨɡɞɭɯɚ , ɦ/ɫ 
 

1,0 
 

1,2 

17. ɉɨɥɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɨɝɨ ɫɨɩɪɨɬɢɜɥɟ-
ɧɢɹ ɨɪɨɫɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ: Ɍ ˑ˓ = Ɍ ˔˓ ∙ ℎˑ˓ 

 
35,49 

 
35,49 

18. Ɉɛɳɟɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɪɚɞɢɪɧɢ, ɉɚ: ݖ′ = 𝐾 ∙ Ɍ ˑ˓ ∙ 𝜗ˑଶ˓ ∙ ሺ𝜌˅ଵ + 𝜌˅ଶሻͶ  

 
22,564 

 
32,605 

 
ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ ɦɨɠɧɨ ɩɨɫɬɪɨɢɬɶ ɡɚɜɢɫɢɦɨɫɬɶ ɬɟɦ-

ɩɟɪɚɬɭɪɵ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ, ɫɢɥɵ ɬɹɝɢ ɢ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɝɪɚɞɢɪɧɢ ɨɬ ɫɤɨ-
ɪɨɫɬɢ ɜɨɡɞɭɯɚ ɜ ɨɪɨɫɢɬɟɥɟ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɞɚɧɧɵɯ ɡɚɜɢɫɢɦɨɫɬɟɣ ɦɨɠɧɨ ɨɩɪɟ-
ɞɟɥɢɬɶ ɨɩɬɢɦɚɥɶɧɭɸ ɫɤɨɪɨɫɬɶ ɜɨɡɞɭɯɚ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɟɣ ɬɟɦɩɟɪɚɬɭɪɭ 
ɨɯɥɚɠɞɚɟɦɨɣ ɜɨɞɵ 𝑡ଶ. 

Ɂɚɜɢɫɢɦɨɫɬɶ ɞɚɧɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 13. 
 

 
 
Ɋɢɫɭɧɨɤ 13 – Ɂɚɜɢɫɢɦɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪɵ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ, ɚɷɪɨɞɢɧɚ-

ɦɢɱɟɫɤɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɢ ɫɢɥɵ ɬɹɝɢ ɛɚɲɟɧɧɨɣ ɝɪɚɞɢɪɧɢ  
ɨɬ ɫɤɨɪɨɫɬɢ ɨɯɥɚɠɞɚɸɳɟɝɨ ɜɨɡɞɭɯɚ 

 
ɂɡ ɩɨɫɬɪɨɟɧɧɵɯ ɡɚɜɢɫɢɦɨɫɬɟɣ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɫɚɦɵɣ ɨɩɬɢ-

ɦɚɥɶɧɵɣ ɜɚɪɢɚɧɬ ɫɤɨɪɨɫɬɢ ɜɨɡɞɭɯɚ ɫɨɫɬɚɜɥɹɟɬ 𝜗ˑ˓ = ͳ,Ͳ͵ ɦ/ɫ, ɤɨɬɨɪɨɣ ɫɨɨɬ-
ɜɟɬɫɬɜɭɟɬ ɬɟɦɩɟɪɚɬɭɪɚ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ 𝑡ଶ = ʹͶ,ͳ ℃. 
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ɋɤɨɪɨɫɬɶ ɨɯɥɚɠɞɚɸɳɟɝɨ ɜɨɡɞɭɯɚ ɜ ɫɟɱɟɧɢɢ ɨɪɨɫɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ, ɦ/ɫ

ɋɢɥɚ ɬɹɝɢ

Ɍɟɦɩɟɪɚɬɭɪɚ 
ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ

ɋɨɩɪɨɬɢɜɥɟɧɢɟ 
ɝɪɚɞɢɪɧɢ
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ɁȺɄɅɘɑȿɇɂȿ 

ȼ ɪɚɦɤɚɯ ɞɚɧɧɨɣ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ ɛɵɥ ɜɵɩɨɥɧɟɧ ɩɪɨɟɤɬ ɪɟɤɨɧ-
ɫɬɪɭɤɰɢɢ ɍɫɬɶ-ɂɥɢɦɫɤɨɣ Ɍɗɐ ɩɭɬёɦ ɭɫɬɚɧɨɜɤɢ ɩɪɢɤɥɸɱɟɧɧɨɣ ɬɭɪɛɢɧɵ, ɪɚ-
ɛɨɬɚɸɳɟɦ ɧɚ ɦɹɬɨɦ ɩɚɪɟ ɩɨɫɥɟ ɬɭɪɛɢɧɵ Ɋ-50-130/13, ɢɫɩɨɥɶɡɭɹ, ɬɟɦ ɫɚɦɵɦ, 
ɨɝɪɚɧɢɱɟɧɧɵɣ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɨɬɛɨɪ ɨɫɧɨɜɧɨɣ ɬɭɪɛɢɧɵ. 

Ȼɵɥɢ ɩɪɨɜɟɞɟɧɵ ɫɥɟɞɭɸɳɢɟ ɪɚɫɱёɬɵ: 
– ɪɚɫɱɟɬ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɱɚɫɬɢ, ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɤɨɬɨɪɨɝɨ ɛɵɥɢ ɨɩɪɟɞɟ-

ɥɟɧɵ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɬɟɩɥɨɜɨɣ ɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ, ɫɪɨɤɢ ɨɤɭɩɚɟɦɨɫɬɢ 
ɩɪɨɟɤɬɚ. Ɍɚɤ, ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɫɨɫɬɚɜɢɥ 8,7 ɥɟɬ. 

– ɪɚɫɱёɬ ɩɪɢɧɰɢɩɢɚɥɶɧɨɣ ɬɟɩɥɨɜɨɣ ɫɯɟɦɵ ɫ ɩɪɢɤɥɸɱɟɧɧɨɣ ɬɭɪɛɢɧɨɣ. 
ɉɨ ɧɟɨɛɯɨɞɢɦɨɣ ɬɟɩɥɨɜɨɣ ɦɨɳɧɨɫɬɢ ɛɵɥ ɜɵɛɪɚɧ ɉɇȾ, ɫɟɬɟɜɨɣ ɩɨɞɨɝɪɟɜɚ-
ɬɟɥɶ, ɩɨɞɨɛɪɚɧɵ ɤɨɧɞɟɧɫɚɬɧɵɟ, ɰɢɪɤɭɥɹɰɢɨɧɧɵɟ ɢ ɫɟɬɟɜɵɟ ɧɚɫɨɫɵ.  ȼ ɪɟ-
ɡɭɥɶɬɚɬɟ ɪɚɫɱёɬɚ ɛɵɥɚ ɨɩɪɟɞɟɥɟɧɚ ɦɨɳɧɨɫɬɶ ɩɪɢɤɥɸɱёɧɧɨɣ ɬɭɪɛɢɧɵ ɜ ɬɟɩ-
ɥɨɮɢɤɚɰɢɨɧɧɨɦ ɪɟɠɢɦɟ, ɤɨɬɨɪɚɹ ɫɨɫɬɚɜɢɥɚ 38,5 Ɇȼɬ; 

– ɪɚɫɱёɬ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɤɨɬɨɪɨɝɨ 
ɛɵɥ ɨɩɪɟɞɟɥɟɧ ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚɬɭɪɚɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɧɚ ɜɵɪɚɛɨɬɤɭ ɷɥɟɤ-
ɬɪɢɱɟɫɤɨɣ ɢ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ; 

– ɪɚɫɱɟɬ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɰɟɥɶɸ ɤɨɬɨɪɨɝɨ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟ-
ɥɟɧɢɟ ɫɭɦɦɚɪɧɨɝɨ ɩɨɬɪɟɛɥɟɧɢɹ ɬɟɯɧɢɱɟɫɤɨɣ ɜɨɞɵ ɩɨɫɥɟ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɬɭɪ-
ɛɢɧɵ ɢ ɫɭɦɦɚɪɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɫɬɨɱɧɵɯ ɜɨɞ; 

ȼ ɤɚɱɟɫɬɜɟ ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ ɡɚɞɚɧɢɹ ɛɵɥɚ ɪɚɫɫɦɨɬɪɟɧɚ ɫɢɫɬɟɦɚ ɜɨɞɨ-
ɫɧɚɛɠɟɧɢɹ ɞɥɹ ɨɛɴɟɤɬɚ ɪɚɫɲɢɪɟɧɢɹ. ɉɪɨɜɟɞɟɧ ɚɧɚɥɢɡ, ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɤɨɬɨ-
ɪɨɝɨ ɛɵɥɨ ɜɵɹɜɥɟɧɨ, ɱɬɨ ɩɨɹɜɥɹɟɬɫɹ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɬɟɯɧɢɱɟɫɤɨɣ ɜɨɞɟ ɞɥɹ 
ɨɯɥɚɠɞɟɧɢɹ ɨɬɪɚɛɨɬɚɧɧɨɝɨ ɩɚɪɚ ɩɪɢɤɥɸɱɟɧɧɨɣ ɬɭɪɛɢɧɵ. Ɍɚɤ, ɛɵɥɨ ɩɪɢɧɹɬɨ 
ɪɟɲɟɧɢɟ ɭɫɬɚɧɨɜɤɢ ɝɪɚɞɢɪɧɢ ɛɚɲɟɧɧɨɝɨ ɬɢɩɚ. Ȼɵɥ ɩɪɨɢɡɜɟɞɟɧ ɤɨɧɫɬɪɭɤɬɨɪ-
ɫɤɢɣ, ɬɟɩɥɨɜɨɣ ɢ ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɭɫɬɚɧɨɜɤɢ, ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɤɨɬɨ-
ɪɵɯ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ ɪɚɡɦɟɪɵ ɝɪɚɞɢɪɧɢ, ɫɤɨɪɨɫɬɶ ɜɨɡɞɭɯɚ ɢ ɬɟɦɩɟɪɚɬɭɪɚ 
ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ ɧɚ ɜɵɯɨɞɟ ɢɡ ɧɟɟ.  
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