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 «         »  2018 ɝ. 

ɋɬɭɞɟɧɬɭ ɒɭɛɢɧɨɣ ȿɜɝɟɧɢɢ Ƚɟɧɧɚɞɶɟɜɧɟ 
 ɮɚɦɢɥɢɹ, ɢɦɹ, ɨɬɱɟɫɬɜɨ 

Ƚɪɭɩɩɵ Ɏɗ14-01Ȼ ɇɚɩɪɚɜɥɟɧɢɟ (ɫɩɟɰɢɚɥɶɧɨɫɬɶ) 13.03.01 
 ɧɨɦɟɪ ɝɪɭɩɩɵ  ɤɨɞ 

Ɍɟɩɥɨɷɧɟɪɝɟɬɢɤɚ ɢ ɬɟɩɥɨɬɟɯɧɢɤɚ 
ɧɚɢɦɟɧɨɜɚɧɢɟ 

Ɍɟɦɚ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɉɪɨɟɤɬ ɩɟɪɟɜɨɞɚ Ɋɟɮɬɢɧɫɤɨɣ 
ȽɊɗɋ ɧɚ ɫɠɢɝɚɧɢɟ ɧɟɩɪɨɟɤɬɧɨɝɨ ɬɨɩɥɢɜɚ 
ɍɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ ɩɨ ɭɧɢɜɟɪɫɢɬɟɬɭ № 3943/ɫ ɨɬ 19 ɦɚɪɬɚ 2018 ɝ 
Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ ɋ.Ɋ. əɧɨɜ, ɞɨɰɟɧɬ, ɤɚɧɞ. ɬɟɯɧ. ɧɚɭɤ, ɤɚɮɟɞɪɚ Ɍɗɋ 
 ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ, ɞɨɥɠɧɨɫɬɶ, ɭɱёɧɚɹ ɫɬɟɩɟɧɶ ɢ ɦɟɫɬɨ ɪɚɛɨɬɵ 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ȼɄɊ ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɦɨɳɧɨɫɬɶ – 3800; 
Ɇȼɬ, ɬɟɩɥɨɜɚɹ ɦɨɳɧɨɫɬɶ – 350 Ƚɤɚɥ/ɱɚɫ; ɪɚɣɨɧ ɪɚɡɦɟɳɟɧɢɹ – ɩ.Ɋɟɮɬɢɧɫɤɢɣ;  
ɬɨɩɥɢɜɨ – ɷɤɢɛɚɫɬɭɡɫɤɢɣ ɤɚɦɟɧɧɵɣ ɭɝɨɥɶ. 
 
ɉɟɪɟɱɟɧɶ ɪɚɡɞɟɥɨɜ ȼɄɊ Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɩɪɨɟɤɬɚ, ɪɚɫɱɟɬɧɚɹ ɱɚɫɬɶ,  
ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɱɚɫɬɶ 
 
 
ɉɟɪɟɱɟɧɶ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ  
Ʌɢɫɬ 1 – ɉɪɨɞɨɥɶɧɵɣ ɪɚɡɪɟɡ ɤɨɬɥɨɚɝɪɟɝɚɬɚ ɉ-57; 
Ʌɢɫɬ 2 – ɉɨɩɟɪɟɱɧɵɣ ɪɚɡɪɟɡ ɤɨɬɥɨɚɝɪɟɝɚɬɚ ɉ-57; 
Ʌɢɫɬ 3 – Ɋɚɡɪɟɡ ɝɥɚɜɧɨɝɨ ɤɨɪɩɭɫɚ ɛɥɨɤɚ 500 Ɇȼɬ Ɋɟɮɬɢɧɫɤɨɣ ȽɊɗɋ; 
Ʌɢɫɬ 4 – ɋɯɟɦɚ ɫɢɫɬɟɦɵ ɩɵɥɟɩɪɢɬɨɬɨɜɥɟɧɢɹ; 
Ʌɢɫɬ 5 – ɉɪɨɞɨɥɶɧɵɣ ɪɚɡɪɟɡ ɦɟɥɶɧɢɰɵ; 
Ʌɢɫɬ 6 – Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ. 
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ɊȿɎȿɊȺɌ 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «ɉɪɨɟɤɬ ɩɟɪɟɜɨɞɚ 
Ɋɟɮɬɢɧɫɤɨɣ ȽɊɗɋ ɧɚ ɫɠɢɝɚɧɢɟ ɧɟɩɪɨɟɤɬɧɨɝɨ ɬɨɩɥɢɜɚ» ɫɨɞɟɪɠɢɬ 71 ɫɬɪɚɧɢɰɵ 
ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ. 14 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ, 6 ɥɢɫɬɨɜ ɝɪɚɮɢɱɟɫɤɨɝɨ 
ɦɚɬɟɪɢɚɥɚ. 

ɋɀɂȽȺɇɂȿ ɇȿɉɊɈȿɄɌɇɕɏ ɌɈɉɅɂȼ, ɄɈɌɅɈȺȽɊȿȽȺɌ, 
ɊȿɄɈɇɋɌɊɍɄɐɂə, ɊȿɎɌɂɇɋɄȺə ȽɊɗɋ, ɁȺɆȿɓȿɇɂȿ 
ɗɄɂȻȺɋɌɍɁɋɄɂɏ ɍȽɅȿɃ 

Ɉɛɴɟɤɬɨɦ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ Ɋɟɮɬɢɧɫɤɚɹ ȽɊɗɋ. ɐɟɥɶ ɪɚɛɨɬɵ 
ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɟɪɟɜɨɞɟ ɤɨɬɥɨɚɝɪɟɝɚɬɚ ɷɧɟɪɝɨɛɥɨɤɚ №10 ɧɚ ɫɠɢɝɚɧɢɟ 
ɧɟɩɪɨɟɤɬɧɨɝɨ ɬɨɩɥɢɜɚ ɫ ɰɟɥɶɸ ɫɧɢɠɟɧɢɹ ɡɚɬɪɚɬ ɧɚ ɬɨɩɥɢɜɨ ɢ ɩɨɜɵɲɟɧɢɹ 
ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɷɧɟɪɝɨɛɥɨɤɚ. Ɋɚɛɨɬɚ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɜɵɛɨɪ ɡɚɦɟɳɚɸɳɟɝɨ 
ɬɨɩɥɢɜɚ, ɤɨɧɫɬɪɭɤɬɨɪɫɤɨ-ɩɨɜɟɪɨɱɧɵɣ ɪɚɫɱɟɬ ɤɨɬɥɚ ɉ-57 ɧɚ ɧɟɩɪɨɟɤɬɧɨɟ 
ɬɨɩɥɢɜɨ, ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɝɚɡɨɜɨɝɨ ɢ ɜɨɡɞɭɲɧɨɝɨ ɬɪɚɤɬɚ, ɪɚɫɱɟɬ 
ɫɢɫɬɟɦɵ ɩɵɥɟɩɪɢɝɨɬɨɜɥɟɧɢɹ, ɪɚɫɱɟɬ ɜɵɛɪɨɫɨɜ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ, 
ɨɰɟɧɤɭ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ.  
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ȼȼȿȾȿɇɂȿ 

Ɍɨɩɥɢɜɨɫɧɚɛɠɟɧɢɟ ɦɧɨɝɢɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ Ɂɚɩɚɞɧɨɣ ɋɢɛɢɪɢ ɢ ɍɪɚɥɚ 
ɛɚɡɢɪɭɟɬɫɹ ɧɚ ɤɚɦɟɧɧɵɯ ɭɝɥɹɯ ɗɤɢɛɚɫɬɭɡɫɤɨɝɨ ɭɝɨɥɶɧɨɝɨ ɛɚɫɫɟɣɧɚ, 
ɨɬɥɢɱɚɸɳɢɯɫɹ ɨɬ ɞɪɭɝɢɯ ɭɝɥɟɣ ɜɵɫɨɤɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɡɨɥɵ ɢ ɟɟ 
ɚɛɪɚɡɢɜɧɨɫɬɶɸ, ɩɨɜɵɲɟɧɧɨɣ ɬɭɝɨɩɥɚɜɤɨɫɬɶɸ ɦɢɧɟɪɚɥɶɧɨɣ ɱɚɫɬɢ. ɋɠɢɝɚɧɢɟ 
ɞɚɧɧɨɝɨ ɜɢɞɚ ɬɨɩɥɢɜɚ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɪɹɞɨɦ ɩɪɨɛɥɟɦ.   

ȼɵɫɨɤɚɹ ɡɚɛɚɥɚɫɬɢɪɨɜɚɧɧɨɫɬɶ ɩɵɥɟɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ ɡɨɥɨɣ ɬɨɩɥɢɜɚ 
ɡɧɚɱɢɬɟɥɶɧɨ ɭɜɟɥɢɱɢɜɚɟɬ ɜɪɟɦɹ ɩɪɨɝɪɟɜɚ ɝɨɪɸɱɟɣ ɱɚɫɬɢ ɬɨɩɥɢɜɚ, ɡɚɬɹɝɢɜɚɟɬ ɢ 
ɭɯɭɞɲɚɟɬ ɫɬɚɛɢɥɶɧɨɫɬɶ ɝɨɪɟɧɢɹ ɧɚ ɩɨɧɢɠɟɧɧɵɯ ɧɚɝɪɭɡɤɚɯ ɢ ɬɪɟɛɭɟɬ ɧɚɥɢɱɢɹ 
ɜ ɹɞɪɟ ɮɚɤɟɥɚ ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɢɯ ɬɟɦɩɟɪɚɬɭɪ ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ ɯɨɪɨɲɢɯ 
ɩɨɤɚɡɚɬɟɥɟɣ ɩɨ ɜɵɝɨɪɚɧɢɸ ɬɨɩɥɢɜɚ. Ɂɨɥɚ ɷɤɢɛɚɫɬɭɡɫɤɨɝɨ ɭɝɥɹ ɹɜɥɹɟɬɫɹ ɜɵɫɨɤɨ 
ɚɛɪɚɡɢɜɧɨɣ, ɱɬɨ ɧɚɤɥɚɞɵɜɚɟɬ ɨɫɨɛɵɟ ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɧɚɞɟɠɧɨɫɬɢ ɢ ɚɛɪɚɡɢɜɧɨɣ 
ɫɬɨɣɤɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɵɥɟɩɪɢɝɨɬɨɜɥɟɧɢɹ, ɬɨɩɨɱɧɨ-ɝɨɪɟɥɨɱɧɵɯ ɭɫɬɪɨɣɫɬɜ 
ɢ ɤɨɧɜɟɤɬɢɜɧɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɧɚɝɪɟɜɚ. ɇɟɫɦɨɬɪɹ ɧɚ ɬɨ, ɱɬɨ ɧɚ ɫɬɚɧɰɢɢ 
ɩɪɢɦɟɧɹɸɬɫɹ ɫɨɜɪɟɦɟɧɧɵɟ ɦɟɬɨɞɵ ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ ɞɵɦɨɜɵɯ ɝɚɡɨɜ, ɢɦɟɸɬɫɹ 
ɛɨɥɶɲɢɟ ɜɵɛɪɨɫɵ, ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ, ɱɬɨ, ɨɩɹɬɶ ɠɟ, ɫɜɹɡɚɧɨ 
ɫ ɧɟ ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɵɦ ɤɚɱɟɫɬɜɨɦ ɫɠɢɝɚɟɦɨɝɨ ɬɨɩɥɢɜɚ. ȼ ɬɨɠɟ ɜɪɟɦɹ, 
ɞɚɧɧɵɣ ɜɢɞ ɬɨɩɥɢɜɚ ɫɬɚɧɨɜɢɬɫɹ ɫɚɦɵɦ ɞɨɪɨɝɢɦ ɜɢɞɨɦ ɬɨɩɥɢɜɚ, ɩɨɫɤɨɥɶɤɭ 
ɩɨɤɭɩɚɟɬɫɹ ɨɧ ɜ ɞɨɥɥɚɪɨɜɨɦ ɷɤɜɢɜɚɥɟɧɬɟ.  

Ɋɟɲɟɧɢɟɦ ɦɧɨɝɢɯ ɩɪɨɛɥɟɦ ɦɨɠɟɬ ɫɬɚɬɶ ɩɨɫɬɟɩɟɧɧɵɣ ɩɟɪɟɜɨɞ ɤɨɬɥɨɜ ɧɚ 
ɫɠɢɝɚɧɢɟ ɭɝɥɟɣ ɪɨɫɫɢɣɫɤɢɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ. Ɂɚɦɟɳɟɧɢɟ ɢɦɩɨɪɬɧɵɯ ɭɝɥɟɣ 
ɨɬɟɱɟɫɬɜɟɧɧɵɦɢ ɛɭɞɟɬ ɫɩɨɫɨɛɫɬɜɨɜɚɬɶ ɩɨɜɵɲɟɧɢɸ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ Ɋɨɫɫɢɢ, ɪɚɡɜɢɬɢɸ ɨɬɟɱɟɫɬɜɟɧɧɨɣ ɭɝɨɥɶɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɢ 
ɨɫɜɨɟɧɢɸ ɧɨɜɵɯ ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɪɚɣɨɧɨɜ ɞɨɛɵɱɢ, ɭɫɤɨɪɟɧɢɸ 
ɪɟɫɬɪɭɤɬɭɪɢɡɚɰɢɢ ɨɬɪɚɫɥɢ ɢ ɫɨɡɞɚɧɢɸ ɧɨɜɵɯ ɪɚɛɨɱɢɯ ɦɟɫɬ, ɭɥɭɱɲɟɧɢɸ 
ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɫɢɬɭɚɰɢɢ ɜ ɪɚɣɨɧɚɯ ɩɨɬɪɟɛɥɟɧɢɹ ɭɝɥɟɣ. ɉɟɪɟɜɨɞ ɤɨɬɟɥɶɧɨɝɨ 
ɚɝɪɟɝɚɬɚ ɧɚ ɫɠɢɝɚɧɢɟ ɬɨɩɥɢɜɚ ɫ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ, 
ɨɬɥɢɱɚɸɳɢɦɢɫɹ ɨɬ ɩɪɨɟɤɬɧɨɝɨ ɜɫɟɝɞɚ ɫɨɡɞɚɟɬ ɦɧɨɠɟɫɬɜɨ ɩɪɨɛɥɟɦ. ȼ ɫɜɹɡɢ ɫ 
ɷɬɢɦ, ɨɫɨɛɨɟ ɜɧɢɦɚɧɢɟ ɩɪɢ ɫɠɢɝɚɧɢɢ ɧɟɩɪɨɟɤɬɧɨɝɨ ɬɨɩɥɢɜɚ ɭɞɟɥɹɟɬɫɹ 
ɭɫɬɨɣɱɢɜɨɣ ɪɚɛɨɬɟ ɫɢɫɬɟɦ ɩɵɥɟɩɪɢɝɨɬɨɜɥɟɧɢɹ, ɭɫɥɨɜɢɹɦ ɲɥɚɤɨɜɚɧɢɹ 
ɩɨɜɟɪɯɧɨɫɬɟɣ ɧɚɝɪɟɜɚ ɤɨɬɥɚ ɢ ɨɛɟɫɩɟɱɟɧɢɸ ɨɩɬɢɦɚɥɶɧɨɝɨ ɪɟɠɢɦɚ ɪɚɛɨɬɵ 
ɤɨɬɟɥɶɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɩɨɞɞɟɪɠɚɧɢɟɦ ɜɵɯɨɞɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɩɚɪɚ. 

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɛɭɞɟɬ ɩɪɨɢɡɜɟɞёɧ ɜɵɛɨɪ ɡɚɦɟɳɚɸɳɟɝɨ ɬɨɩɥɢɜɚ ɞɥɹ 
ɛɥɨɤɚ 500 Ɇȼɬ Ɋɟɮɬɢɧɫɤɨɣ ȽɊɗɋ, ɪɚɛɨɬɚɸɳɟɝɨ ɧɚ ɷɤɢɛɚɫɬɭɡɫɤɨɦ ɭɝɥɟ, ɚ 
ɬɚɤɠɟ ɨɰɟɧɟɧ ɨɛɴɟɦ ɪɟɤɨɧɫɬɪɭɤɰɢɢ, ɫɜɹɡɚɧɧɵɣ ɫ ɩɟɪɟɜɨɞɨɦ ɧɚ ɫɠɢɝɚɧɢɟ 
ɧɟɩɪɨɟɤɬɧɨɝɨ ɭɝɥɹ.  
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ɈɋɇɈȼɇȺə ɑȺɋɌɖ  

1 Ⱥɤɬɭɚɥɶɧɨɫɬɶ 

Ʉɨɬɥɵ ɷɧɟɪɝɨɛɥɨɤɨɜ Ɋɟɮɬɢɧɫɤɨɣ ȽɊɗɋ ɫɩɪɨɟɤɬɢɪɨɜɚɧɵ ɧɚ ɫɠɢɝɚɧɢɟ 
ɷɤɢɛɚɫɬɭɡɫɤɨɝɨ ɤɚɦɟɧɧɨɝɨ ɭɝɥɹ. ɉɨɬɪɟɛɥɟɧɢɟ ɭɝɥɹ ɫɬɚɧɰɢɟɣ ɫɨɫɬɚɜɥɹɟɬ 
ɩɨɬɪɟɛɥɹɟɬ ɨɤɨɥɨ ɞɟɫɹɬɢ ɬɵɫɹɱ ɬɨɧɧ ɭɝɥɹ ɜ ɝɨɞ. ɉɪɨɟɤɬɧɨɟ ɬɨɩɥɢɜɨ ɨɬɥɢɱɚɟɬɫɹ 
ɜɵɫɨɤɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɡɨɥɵ ɢ ɟɟ ɚɛɪɚɡɢɜɧɨɫɬɶɸ, ɩɨɜɵɲɟɧɧɨɣ ɬɭɝɨɩɥɚɜɤɨɫɬɶɸ 
ɦɢɧɟɪɚɥɶɧɨɣ ɱɚɫɬɢ, ɱɬɨ ɭɫɥɨɠɧɹɟɬ ɷɤɫɩɥɭɚɬɚɰɢɸ ɤɨɬɟɥɶɧɵɯ ɚɝɪɟɝɚɬɨɜ, ɚ 
ɬɚɤɠɟ ɮɨɪɦɢɪɭɟɬ ɪɹɞ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɛɥɟɦ.  

ɉɨɤɭɩɤɚ ɧɢɡɤɨɤɚɱɟɫɬɜɟɧɧɨɝɨ ɩɪɨɟɤɬɧɨɝɨ ɭɝɥɹ ɜ ɞɨɥɥɚɪɨɜɨɦ ɷɤɜɢɜɚɥɟɧɬɟ 
ɧɚɪɹɞɭ ɫ ɭɠɟɫɬɨɱɟɧɢɟɦ ɜ Ɋɨɫɫɢɢ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɧɨɪɦ ɡɚ ɜɵɛɪɨɫɵ 
ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɞɟɥɚɟɬ Ɋɟɮɬɢɧɫɤɭɸ ȽɊɗɋ ɧɟɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɨɣ ɧɚ 
ɪɵɧɤɟ ɷɧɟɪɝɟɬɢɤɢ.  

 
1.1 Ɉɩɢɫɚɧɢɟ ɨɛɴɟɤɬɚ ɪɟɤɨɧɫɬɪɭɤɰɢɢ  

1.1.1 Ɉɛɳɟɟ ɨɩɢɫɚɧɢɟ ɫɬɚɧɰɢɢ 

Ɋɟɮɬɢɧɫɤɚɹ ȽɊɗɋ — ɤɪɭɩɧɟɣɲɚɹ ɬɟɩɥɨɜɚɹ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹ ɜ Ɋɨɫɫɢɢ, 
ɪɚɛɨɬɚɸɳɚɹ ɧɚ ɬɜёɪɞɨɦ ɬɨɩɥɢɜɟ. Ɋɚɫɩɨɥɨɠɟɧɚ ɜ ɋɜɟɪɞɥɨɜɫɤɨɣ ɨɛɥɚɫɬɢ, ɜ 100 
ɤɦ ɫɟɜɟɪɨ-ɜɨɫɬɨɱɧɟɟ ȿɤɚɬɟɪɢɧɛɭɪɝɚ ɢ ɜ 18 ɤɦ ɨɬ Ⱥɫɛɟɫɬɚ. ȼ 2,5 ɤɦ ɨɬ ȽɊɗɋ 
ɧɚɯɨɞɢɬɫɹ ɩɨɫёɥɨɤ Ɋɟɮɬɢɧɫɤɢɣ ɫ ɧɚɫɟɥɟɧɢɟɦ ɨɤɨɥɨ 18 ɬɵɫ. ɱɟɥɨɜɟɤ. 
ȿɠɟɝɨɞɧɚɹ ɜɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 20 000 ɦɥɧ ɤȼɬ·ɱ. 

ȿё ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɫɨɫɬɚɜɥɹɟɬ 3800 Ɇȼɬ, ɬɟɩɥɨɜɚɹ ɦɨɳɧɨɫɬɶ 
— 350 Ƚɤɚɥ/ɱɚɫ. Ɉɫɧɨɜɧɨɟ ɬɨɩɥɢɜɨ — ɷɤɢɛɚɫɬɭɡɫɤɢɣ ɤɚɦɟɧɧɵɣ ɭɝɨɥɶ ɫ 
ɬɟɩɥɨɬɜɨɪɧɨɣ ɫɩɨɫɨɛɧɨɫɬɶɸ 16,3 ɆȾɠ/ɤɝ, ɡɨɥɶɧɨɫɬɶɸ ɧɚ ɫɭɯɭɸ ɦɚɫɫɭ 43,3 %. 
Ɋɚɫɬɨɩɨɱɧɨɟ ɬɨɩɥɢɜɨ — ɦɚɡɭɬ. 

ȼɵɞɚɱɚ ɦɨɳɧɨɫɬɢ ȽɊɗɋ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɲɢɧ ɈɊɍ-500 ɤȼ ɩɨ ɩɹɬɢ 
Ʌɗɉ-500 ɤȼ ɢ ɫ ɲɢɧ ɈɊɍ-220 ɤȼ ɩɨ ɩɹɬɢ Ʌɗɉ-220 ɤȼ. ɗɥɟɤɬɪɨɫɬɚɧɰɢɹ 
ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɷɧɟɪɝɨɫɧɚɛɠɟɧɢɹ ɩɪɨɦɵɲɥɟɧɧɵɯ ɪɚɣɨɧɨɜ ɋɜɟɪɞɥɨɜɫɤɨɣ, 
Ɍɸɦɟɧɫɤɨɣ, ɉɟɪɦɫɤɨɣ ɢ ɑɟɥɹɛɢɧɫɤɨɣ ɨɛɥɚɫɬɟɣ. ɋɬɪɨɢɬɟɥɶɫɬɜɨ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɧɚɱɚɥɨɫɶ ɜ 1963 ɝɨɞɭ, ɜ 1970 ɫɨɫɬɨɹɥɫɹ ɩɭɫɤ ɩɟɪɜɨɝɨ 
ɷɧɟɪɝɨɛɥɨɤɚ, ɜ 1980 — ɩɨɫɥɟɞɧɟɝɨ. 

 
Ɍɚɛɥɢɰɚ 1 – Ɉɫɧɨɜɧɵɟ ɫɜɟɞɟɧɢɹ ɨɛ ɨɛɴɟɤɬɟ 

Ɇɟɫɬɨɩɨɥɨɠɟɧɢɟ ɩɨɫ. Ɋɟɮɬɢɧɫɤɢɣ ɋɜɟɪɞɥɨɜɫɤɨɣ ɨɛɥɚɫɬɢ 
ɋɨɛɫɬɜɟɧɧɢɤ ɗɧɟɥ Ɋɨɫɫɢɹ 

ɗɧɟɪɝɟɬɢɱɟɤɚɹ ɦɨɳɧɨɫɬɶ 3800Ɇȼɬ 
Ɍɟɩɥɨɜɚɹ ɦɨɳɧɨɫɬɶ 350 Ƚɤɚɥ/ɱɚɫ 
Ɉɫɧɨɜɧɨɟ ɬɨɩɥɢɜɨ ɗɤɢɛɚɫɬɭɡɫɤɢɣ ɤɚɦɟɧɧɵɣ ɭɝɨɥɶ 

Ʉɨɥɢɱɟɫɬɜɨ ɷɧɟɪɝɨɛɥɨɤɨɜ 10 
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1.1.2 ɂɫɬɨɪɢɹ 

ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɧɚɱɚɬɨ ɜ 1963 ɝɨɞɭ ɢ ɨɫɭɳɟɫɬɜɥɹɥɨɫɶ ɜ 
ɞɜɟ ɨɱɟɪɟɞɢ: ɧɚ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ ɭɫɬɚɧɨɜɥɟɧɵ ɲɟɫɬɶ ɷɧɟɪɝɨɛɥɨɤɨɜ ɟɞɢɧɢɱɧɨɣ 
ɦɨɳɧɨɫɬɢ 300 Ɇȼɬ ɫ ɩɪɹɦɨɬɨɱɧɵɦɢ ɞɜɭɯɤɨɪɩɭɫɧɵɦɢ ɤɨɬɥɨɚɝɪɟɝɚɬɚɦɢ 
ɩɚɪɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ ɩɨ 950 ɬ/ɱ, ɜɨ ɜɬɨɪɨɣ ɨɱɟɪɟɞɢ — ɱɟɬɵɪɟ 
ɷɧɟɪɝɨɛɥɨɤɚ ɩɨ 500 Ɇȼɬ ɫ ɩɪɹɦɨɬɨɱɧɵɦɢ ɤɨɬɥɨɚɝɪɟɝɚɬɚɦɢ, 
ɩɚɪɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ ɩɨ 1650 ɬ/ɱ. 

Ɋɟɮɬɢɧɫɤɚɹ ȽɊɗɋ ɢɫɩɨɥɶɡɭɟɬ ɜ ɤɚɱɟɫɬɜɟ ɬɨɩɥɢɜɚ ɷɤɢɛɚɫɬɭɡɫɤɢɣ 
ɤɚɦɟɧɧɵɣ ɭɝɨɥɶ ɫ ɬɟɩɥɨɬɜɨɪɧɨɣ ɫɩɨɫɨɛɧɨɫɬɶɸ 3800-4100 ɤɤɚɥ/ɤɝ, ɡɨɥɶɧɨɫɬɶɸ 
ɞɨ 40-43 % ɢ ɜɥɚɠɧɨɫɬɶɸ 6-9 %. 

3 ɢɸɥɹ 1963 ɝɨɞɚ ɝɪɭɩɩɚ ɩɟɪɜɨɫɬɪɨɢɬɟɥɟɣ ɜɵɫɚɞɢɥɢɫɶ ɧɚ ɨɤɪɚɢɧɟ 
Ⱥɫɛɟɫɬɚ ɢ, ɩɪɨɛɢɪɚɹɫɶ ɫɤɜɨɡɶ ɬɚɟɠɧɵɟ ɞɟɛɪɢ, ɩɨɟɯɚɥɚ ɨɫɦɚɬɪɢɜɚɬɶ ɩɥɨɳɚɞɤɭ 
ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɤɨɬɨɪɨɣ ɫɭɠɞɟɧɨ ɛɵɥɨ ɫɬɚɬɶ ɮɥɚɝɦɚɧɨɦ 
ɭɪɚɥɶɫɤɨɣ ɷɧɟɪɝɟɬɢɤɢ. ȼ ɷɬɨɦ ɠɟ ɝɨɞɭ ɘɪɢɟɦ ȿɥɨɜɢɤɨɜɵɦ ɛɵɥ ɡɚɛɢɬ ɩɟɪɜɵɣ 
ɤɨɥɵɲɟɤ ɧɚ ɩɥɨɳɚɞɤɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ɋɟɮɬɢɧɫɤɨɣ ȽɊɗɋ. 

ȼɨɡɜɟɞɟɧɢɟ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɛɵɥɨ ɨɞɧɨɣ ɢɡ ɫɚɦɵɯ ɜɚɠɧɵɯ ɫɬɪɨɟɤ ɜ 
ɪɟɝɢɨɧɟ, ɩɨɷɬɨɦɭ ɟё ɯɨɞ ɧɟɩɪɟɪɵɜɧɨ ɤɨɧɬɪɨɥɢɪɨɜɚɥɫɹ ɋɜɟɪɞɥɨɜɫɤɢɦ ɨɛɤɨɦɨɦ 
ɩɚɪɬɢɢ ɜɨ ɝɥɚɜɟ ɫ Ȼ. ɇ. ȿɥɶɰɢɧɵɦ. 

ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ Ɋɟɮɬɢɧɫɤɨɣ ȽɊɗɋ ɛɵɥɨ ɩɨɪɭɱɟɧɨ ɍɪɚɥɶɫɤɨɦɭ 
ɨɬɞɟɥɟɧɢɸ ɨɬɪɚɫɥɟɜɨɝɨ ɢɧɫɬɢɬɭɬɚ "Ɍɟɩɥɨɷɥɟɤɬɪɨɩɪɨɟɤɬ" - ɍɪɚɥɌɗɉɭ. 
Ʉɨɥɥɟɤɬɢɜ ɢɧɫɬɢɬɭɬɚ ɪɚɡɜɢɜɚɥɫɹ ɫɨ ɜɪɟɦɟɧ ɜɧɟɞɪɟɧɢɹ ɩɥɚɧɚ ȽɈɗɅɊɈ ɢ 
ɩɪɨɟɤɬɢɪɨɜɚɥ ɜɫɟ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɛɨɥɶɲɨɝɨ ɍɪɚɥɚ, ɧɚɤɨɩɢɜ ɝɪɨɦɚɞɧɵɣ ɨɩɵɬ 
ɪɚɛɨɬɵ. ȼ ɩɪɨɟɤɬ Ɋɟɮɬɢɧɫɤɨɣ ȽɊɗɋ ɛɵɥɢ ɜɤɥɸɱɟɧɵ ɧɚɢɛɨɥɟɟ ɭɞɚɱɧɵɟ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɪɟɲɟɧɢɹ ɬɨɝɨ ɜɪɟɦɟɧɢ, ɜɟɫɶ ɦɢɪɨɜɨɣ ɨɩɵɬ. 

ȼ ɦɚɪɬɟ 1967 ɝɨɞɚ ɛɵɥ ɭɥɨɠɟɧ ɩɟɪɜɵɣ ɤɭɛɨɦɟɬɪ ɛɟɬɨɧɚ ɜ ɮɭɧɞɚɦɟɧɬ 
ɝɥɚɜɧɨɝɨ ɤɨɪɩɭɫɚ. ɋɬɪɨɣɤɚ ɧɚɛɢɪɚɥɚ ɬɟɦɩ. Ɉɞɢɧ ɡɚ ɞɪɭɝɢɦ ɨɠɢɜɚɥɢ ɨɛɴɟɤɬɵ 
ɩɟɪɜɨɝɨ ɛɥɨɤɚ, ɦɨɳɧɨɫɬɶɸ 300 Ɇȼɬ. 

ɉɨɫɥɟ ɫɟɪɢɢ ɩɪɨɜɟɪɨɤ ɢ ɨɩɪɨɛɨɜɚɧɢɣ ɤɨɬɥɚ ɢ ɬɭɪɛɢɧɵ, ɩɟɪɜɵɣ ɛɥɨɤ ɛɵɥ 
ɜɤɥɸɱɟɧ ɜ ɫɟɬɶ 24 ɞɟɤɚɛɪɹ 1970 ɝ. ɢ ɫɪɚɡɭ ɧɚɱɚɥ ɪɚɛɨɬɚɬɶ ɧɚ ɦɚɤɫɢɦɚɥɶɧɨɣ 
ɧɚɝɪɭɡɤɟ. ɉɪɢɧɰɢɩ ɪɚɛɨɬɵ ɛɥɨɤɚ ɫ ɦɚɤɫɢɦɚɥɶɧɨɣ ɧɚɝɪɭɡɤɨɣ ɫɪɚɡɭ ɩɨɫɥɟ 
ɦɨɧɬɚɠɚ ɫɨɯɪɚɧɢɥɫɹ ɧɚ ɜɫɟɯ ɞɟɜɹɬɢ ɩɨɫɥɟɞɭɸɳɢɯ ɷɧɟɪɝɨɛɥɨɤɚɯ 300–500 
ɦɟɝɚɜɚɬɬ, ɤɨɬɨɪɵɟ ɛɭɞɭɬ ɟɠɟɝɨɞɧɨ ɡɚɩɭɫɤɚɬɶɫɹ ɜɩɥɨɬɶ ɞɨ ɜɵɯɨɞɚ ɧɚ ɩɪɨɟɤɬɧɭɸ 
ɦɨɳɧɨɫɬɶ ɜ 1980 ɝɨɞɭ. 

Ȼɥɨɤ № 1 ɛɵɥ ɩɪɢɧɹɬ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ 28 ɞɟɤɚɛɪɹ 1970 ɝɨɞɚ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɤɨɦɢɫɫɢɟɣ ɩɨɞ ɩɪɟɞɫɟɞɚɬɟɥɶɫɬɜɨɦ ȼ. ɉ. Ɍɪɚɱɭɤɚ. ɂɦɟɧɧɨ ɫ 
ɷɬɨɝɨ ɦɨɦɟɧɬɚ ɧɚɱɚɥɫɹ ɨɬɫɱɟɬ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. Ȼɥɨɤɢ №2 
ɢ №3 ɛɵɥɢ ɩɪɢɧɹɬɵ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɜ 1971 ɝɨɞɭ. ȼ ɫɥɟɞɭɸɳɟɦ ɝɨɞɭ ɛɵɥ 
ɜɜɟɞёɧ ɛɥɨɤ №4. ȼ ɫɟɧɬɹɛɪɟ 1974 ɝɨɞɚ ɛɵɥ ɩɭɳɟɧ ɛɥɨɤ №5. ɂ ɜ ɦɚɟ 1975 ɝɨɞɚ 
ɛɵɥ ɩɭɳɟɧ ɛɥɨɤ №6. Ɇɨɳɧɨɫɬɶ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɞɨɫɬɢɝɥɚ 1 800 Ɇȼɬ. 

ɉɪɨɞɨɥɠɚɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɛɥɨɤɨɜ ɩɨ 300 Ɇȼɬ ɛɵɥɨ ɧɟ ɜɵɝɨɞɧɨ. 
ɉɪɢɧɢɦɚɟɬɫɹ ɪɟɲɟɧɢɟ ɪɚɫɲɢɪɹɬɶ Ɋɟɮɬɢɧɫɤɭɸ ȽɊɗɋ ɡɚ ɫɱёɬ “ɩɹɬɢɫɨɬɨɤ”. 

Ȼɭɤɜɚɥɶɧɨ ɡɚ ɨɞɢɧ ɝɨɞ ɛɵɥ ɩɨɞɝɨɬɨɜɥɟɧ ɮɭɧɞɚɦɟɧɬ ɜɫɟɯ ɱɟɬɵɪёɯ 
ɨɛɴɟɤɬɨɜ. ȿɞɜɚ ɜ ɤɨɧɰɟ 1977 ɝɨɞɚ ɛɵɥ ɫɞɚɧ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɤɨɦɢɫɫɢɢ 
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ɷɧɟɪɝɨɛɥɨɤ №7, ɤɚɤ ɭ ɟɝɨ ɬɨɪɰɚ ɩɨɞɧɹɥɢɫɶ ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɢ ɤɨɪɩɭɫɚ 
ɜɨɫɶɦɨɝɨ ɷɧɟɪɝɨɛɥɨɤɚ. ɋɥɟɞɭɸɳɢɟ ɛɥɨɤɢ №8 ɢ №9 ɩɨ 500 Ɇȼɬ ɜɜɨɞɢɥɢɫɶ ɜ 
ɤɨɧɰɟ 1978 ɢ 1979 ɝɝ. ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ɉɨɫɥɟɞɧɢɣ, ɞɟɫɹɬɵɣ, ɷɧɟɪɝɨɛɥɨɤ ɜɜɟɞёɧ 
ɜ ɫɬɪɨɣ ɞɟɣɫɬɜɭɸɳɢɯ ɷɧɟɪɝɨɛɥɨɤɨɜ 21 ɞɟɤɚɛɪɹ 1980 ɝɨɞɚ. 

Ⱥ 22 ɞɟɤɚɛɪɹ 1980 ɝɨɞɚ ɜ ɱɟɫɬɶ ɨɤɨɧɱɚɧɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ȽɊɗɋ ɢ ɜɵɯɨɞɚ 
ɧɚ ɤɨɧɟɱɧɭɸ ɩɪɨɟɤɬɧɭɸ ɦɨɳɧɨɫɬɶ ɜ 3800 Ɇȼɬ, ɫɨɫɬɨɹɥɫɹ ɦɚɫɫɨɜɵɣ ɦɢɬɢɧɝ, 
ɧɚ ɤɨɬɨɪɨɦ ɩɟɪɜɵɣ ɫɟɤɪɟɬɚɪɶ ɋɜɟɪɞɥɨɜɫɤɨɝɨ ɨɛɤɨɦɚ Ʉɉɋɋ Ȼ. ɇ. ȿɥɶɰɢɧ 
ɩɨɡɞɪɚɜɢɥ ɷɧɟɪɝɟɬɢɤɨɜ ɢ ɜɪɭɱɢɥ ɩɪɚɜɢɬɟɥɶɫɬɜɟɧɧɵɟ ɧɚɝɪɚɞɵ ɛɨɥɟɟ ɞɜɭɦɫɬɚɦ 
ɫɬɪɨɢɬɟɥɹɦ, ɦɨɧɬɚɠɧɢɤɚɦ, ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɢɤɚɦ. ɇɚɱɚɥɶɧɢɤɭ ɍɩɪɚɜɥɟɧɢɹ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ɋɟɮɬɢɧɫɤɨɣ ȽɊɗɋ ɂɥɶɟ ȼɥɚɞɢɦɢɪɨɜɢɱɭ ȼɨɥɶɮɫɨɧɭ ɛɵɥɨ 
ɩɪɢɫɜɨɟɧɨ ɡɜɚɧɢɟ Ƚɟɪɨɹ ɋɨɰɢɚɥɢɫɬɢɱɟɫɤɨɝɨ Ɍɪɭɞɚ. 

ȼ 1997 ɝɨɞɭ ɜɩɟɪɜɵɟ ɜ ɫɬɪɚɧɟ ɧɚ ɩɵɥɟɭɝɨɥɶɧɨɦ ɛɥɨɤɟ 500 ɦɟɝɚɜɚɬɬ 
Ɋɟɮɬɢɧɫɤɨɣ ȽɊɗɋ ɜɧɟɞɪɟɧɚ Ⱥɋɍ Ɍɉ. Ɍɚɤ ɧɚɱɚɥɚ ɪɟɚɥɢɡɨɜɵɜɚɬɶɫɹ 
ɪɚɡɪɚɛɨɬɚɧɧɚɹ ɜ ɋɜɟɪɞɥɨɜɷɧɟɪɝɨ ɤɨɧɰɟɩɰɢɹ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɢ ɪɚɡɜɢɬɢɹ Ⱥɋɍ 
Ɍɉ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɫɬɪɚɧɵ. ɉɪɢɧɰɢɩɢɚɥɶɧɨ ɧɨɜɚɹ, ɧɟɜɢɞɚɧɧɚɹ ɧɚ 
ɩɵɥɟɭɝɨɥɶɧɵɯ ɛɥɨɤɚɯ ɬɟɯɧɨɥɨɝɢɹ ɫɞɟɥɚɥɚ ɤɨɦɮɨɪɬɧɵɦ ɪɚɛɨɱɟɟ ɦɟɫɬɨ 
ɦɚɲɢɧɢɫɬɚ (ɩɚɧɟɥɢ ɛɵɥɢ ɡɚɦɟɧɟɧɵ ɧɚ 8 ɦɨɧɢɬɨɪɨɜ) ɢ ɫɧɚɛɞɢɥɚ ɩɟɪɫɨɧɚɥ 
ɛɨɥɶɲɢɦ ɤɨɥɢɱɟɫɬɜɨɦ ɢɧɮɨɪɦɚɰɢɢ. 

Ⱦɨɥɹ ɜɵɪɚɛɚɬɵɜɚɟɦɨɣ ɧɚ Ɋɟɮɬɢɧɫɤɨɣ ȽɊɗɋ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɨɬ ɨɛɳɟɝɨ 
ɨɛɴёɦɚ ɩɨɬɪɟɛɥɹɟɦɨɣ ɋɜɟɪɞɥɨɜɫɤɨɣ ɨɛɥɚɫɬɶɸ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɫɨɫɬɚɜɥɹɟɬ 
ɨɤɨɥɨ 40%. ɍɫɥɨɜɧɨ ɝɨɜɨɪɹ, ɩɨɱɬɢ ɤɚɠɞɚɹ ɜɬɨɪɚɹ ɥɚɦɩɨɱɤɚ ɜ ɞɨɦɚɯ ɠɢɬɟɥɟɣ 
ɋɜɟɪɞɥɨɜɫɤɨɣ ɨɛɥɚɫɬɢ ɡɚɝɨɪɚɟɬɫɹ ɨɬ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɝɟɧɟɪɢɪɭɟɦɨɣ 
Ɋɟɮɬɢɧɫɤɨɣ ȽɊɗɋ. ɗɥɟɤɬɪɨɫɬɚɧɰɢɹ ɨɛɟɫɩɟɱɢɜɚɟɬ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɟ 
ɩɨɬɪɟɛɢɬɟɥɟɣ ɍɪɚɥɶɫɤɨɝɨ ɪɟɝɢɨɧɚ ɫ ɜɵɞɚɱɟɣ ɦɨɳɧɨɫɬɢ ɜ Ɉɗɋ Ɋɨɫɫɢɢ. 

24 ɫɟɧɬɹɛɪɹ 2008 ɝɨɞɚ, ɜ 07:05 Ɋɟɮɬɢɧɫɤɚɹ ȽɊɗɋ ɜɵɪɚɛɨɬɚɥɚ 700-
ɦɢɥɥɢɚɪɞɧɵɣ ɤɢɥɨɜɚɬɬ-ɱɚɫ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

ȼ 2010 ɝɨɞɭ ɛɵɥɢ ɩɪɨɜɟɞɟɧɵ ɨɛɳɟɫɬɜɟɧɧɵɟ ɫɥɭɲɚɧɢɹ ɜ ɫɜɹɡɢ ɫ 
ɩɟɪɟɯɨɞɨɦ ȽɊɗɋ ɧɚ ɫɭɯɨɡɨɥɶɧɨɟ ɲɥɚɤɨɭɞɚɥɟɧɢɟ. Ɋɭɤɨɜɨɞɫɬɜɭ ɫɬɚɧɰɢɢ ɛɵɥɢ 
ɜɵɫɤɚɡɚɧɵ ɩɪɟɬɟɧɡɢɢ ɜ ɨɬɫɭɬɫɬɜɢɢ ɧɟɡɚɜɢɫɢɦɨɣ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɷɤɫɩɟɪɬɢɡɵ 
ɩɪɨɟɤɬɚ ɢ ɩɟɞɚɥɢɪɨɜɚɧɢɢ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨɝɨ ɪɟɫɭɪɫɚ, ɜ ɫɜɹɡɢ ɫ 
ɩɨɬɟɧɰɢɚɥɶɧɵɦ ɷɤɨɥɨɝɢɱɟɫɤɢɦ ɡɚɝɪɹɡɧɟɧɢɟɦ ɨɤɪɭɠɚɸɳɟɣ ɬɟɪɪɢɬɨɪɢɢ. 

Ⱦɵɦɨɜɚɹ ɬɪɭɛɚ № 4 Ɋɟɮɬɢɧɫɤɨɣ ȽɊɗɋ ɜɵɫɨɬɨɣ 330 ɦɟɬɪɨɜ ɹɜɥɹɟɬɫɹ 
ɨɞɧɨɣ ɢɡ ɜɵɫɨɱɚɣɲɢɯ ɞɵɦɨɜɵɯ ɬɪɭɛ ɜ ɦɢɪɟ. 

 
1.1.3 ɍɫɬɚɧɨɜɥɟɧɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 

Ɍɚɛɥɢɰɚ 2 – ɍɫɬɚɧɨɜɥɟɧɧɵɟ ɤɨɬɥɨɚɝɪɟɝɚɬɵ. 
ɋɬɚɧɰɢɨɧɧɵɣ 

ɧɨɦɟɪ 
Ɍɢɩ, ɫɢɫɬɟɦɚ ɤɨɬɥɨɚɝɪɟɝɚɬɚ, 
ɡɚɜɨɞ-ɢɡɝɨɬɨɜɢɬɟɥɶ (ɮɢɪɦɚ) 

Ƚɨɞ 
ɢɡɝɨɬɨɜɥɟɧɢɹ 

Ƚɨɞ ɢ ɦɟɫɹɰ ɧɚɱɚɥɚ 
ɪɚɛɨɬɵ ɧɚ 

ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ 
1 ɉɄ-39-II, ɉɨɞɨɥɶɫɤɢɣ ɁɂɈ 1968 1970, ɞɟɤɚɛɪɶ 
2 ɉɄ-39-II, ɉɨɞɨɥɶɫɤɢɣ ɁɂɈ 1969 1971, ɢɸɧɶ 
3 ɉɄ-39-II, ɉɨɞɨɥɶɫɤɢɣ ɁɂɈ 1970 1971, ɞɟɤɚɛɪɶ 
4 ɉɄ-39-II, ɉɨɞɨɥɶɫɤɢɣ ɁɂɈ 1971 1972, ɞɟɤɚɛɪɶ 
5 ɉɄ-39-II, ɉɨɞɨɥɶɫɤɢɣ ɁɂɈ 1972 1974, ɫɟɧɬɹɛɪɶ 
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ɋɬɚɧɰɢɨɧɧɵɣ 
ɧɨɦɟɪ 

Ɍɢɩ, ɫɢɫɬɟɦɚ ɤɨɬɥɨɚɝɪɟɝɚɬɚ, 
ɡɚɜɨɞ-ɢɡɝɨɬɨɜɢɬɟɥɶ (ɮɢɪɦɚ) 

Ƚɨɞ 
ɢɡɝɨɬɨɜɥɟɧɢɹ 

Ƚɨɞ ɢ ɦɟɫɹɰ ɧɚɱɚɥɚ 
ɪɚɛɨɬɵ ɧɚ 

ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ 
6 ɉɄ-39-II, ɉɨɞɨɥɶɫɤɢɣ ɁɂɈ 1974 1975, ɦɚɣ 
7 ɉ-57-II, ɉɨɞɨɥɶɫɤɢɣ ɁɂɈ 1975 1977, ɞɟɤɚɛɪɶ 
8 ɉ-57-II, ɉɨɞɨɥɶɫɤɢɣ ɁɂɈ 1976 1978, ɧɨɹɛɪɶ 
9 ɉ-57-III, ɉɨɞɨɥɶɫɤɢɣ ɁɂɈ 1977 1979, ɞɟɤɚɛɪɶ 
10 ɉ-57-III, ɉɨɞɨɥɶɫɤɢɣ ɁɂɈ 1979 1980, ɞɟɤɚɛɪɶ 
 

Ɍɚɛɥɢɰɚ 3 – ɍɫɬɚɧɨɜɥɟɧɧɵɟ ɬɭɪɛɨɚɝɪɟɝɚɬɵ. 
ɋɬɚɧɰɢɨɧɧɵɣ 

ɧɨɦɟɪ 

Ɍɢɩ ɬɭɪɛɨɚɝɪɟɝɚɬɚ(ɬɢɩ, ɫɢɫɬɟɦɚ 
ɞɜɢɝɚɬɟɥɹ), ɡɚɜɨɞ-ɢɡɝɨɬɨɜɢɬɟɥɶ 

(ɮɢɪɦɚ) 

Ƚɨɞ 
ɢɡɝɨɬɨɜɥɟɧɢɹ 

Ƚɨɞ ɢ ɦɟɫɹɰ ɧɚɱɚɥɚ 
ɪɚɛɨɬɵ ɧɚ 

ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ 
1 Ʉ-300-240-ɏɌȽɁ 1968 1970, ɞɟɤɚɛɪɶ 
2 Ʉ-300-240-ɏɌȽɁ 1969 1971, ɢɸɧɶ 
3 Ʉ-300-240-ɏɌȽɁ 1969 1971, ɞɟɤɚɛɪɶ 
4 Ʉ-300-240-ɏɌȽɁ 1971 1972, ɞɟɤɚɛɪɶ 
5 Ʉ-300-240-ɏɌȽɁ 1973 1974, ɫɟɧɬɹɛɪɶ 
6 Ʉ-300-240-ɏɌȽɁ 1974 1975, ɦɚɣ 
7 Ʉ-500-240-ɏɌȽɁ 1976 1977, ɞɟɤɚɛɪɶ 
8 Ʉ-500-240-ɏɌȽɁ 1977 1978, ɧɨɹɛɪɶ 
9 Ʉ-500-240-ɏɌȽɁ 1978 1979, ɞɟɤɚɛɪɶ 
10 Ʉ-500-240-ɏɌȽɁ 1980 1980, ɞɟɤɚɛɪɶ 
 

Ɍɚɛɥɢɰɚ 4 – ɍɫɬɚɧɨɜɥɟɧɧɵɟ ɷɥɟɤɬɪɨɝɟɧɟɪɚɬɨɪɵ. 
ɋɬɚɧɰɢɨɧɧɵɣ 

ɧɨɦɟɪ 
Ɍɢɩ, ɡɚɜɨɞ-ɢɡɝɨɬɨɜɢɬɟɥɶ (ɮɢɪɦɚ) Ƚɨɞ 

ɢɡɝɨɬɨɜɥɟɧɢɹ 

Ƚɨɞ ɢ ɦɟɫɹɰ ɧɚɱɚɥɚ 
ɪɚɛɨɬɵ ɧɚ 

ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ 

1 
ɌȽȼ-300, ɏɚɪɶɤɨɜɫɤɢɣ ɡɚɜɨɞ 

«ɗɥɟɤɬɪɨɬɹɠɦɚɲ» 
1993 1994, ɢɸɧɶ 

2 
ɌȽȼ-300, ɏɚɪɶɤɨɜɫɤɢɣ ɡɚɜɨɞ 

«ɗɥɟɤɬɪɨɬɹɠɦɚɲ» 
1969 1971, ɢɸɧɶ 

3 
ɌȽȼ-300, ɏɚɪɶɤɨɜɫɤɢɣ ɡɚɜɨɞ 

«ɗɥɟɤɬɪɨɬɹɠɦɚɲ» 
1970 1971, ɞɟɤɚɛɪɶ 

4 
ɌȽȼ-300, ɏɚɪɶɤɨɜɫɤɢɣ ɡɚɜɨɞ 

«ɗɥɟɤɬɪɨɬɹɠɦɚɲ» 
1972 1972, ɞɟɤɚɛɪɶ 

5 
ɌȽȼ-300, ɏɚɪɶɤɨɜɫɤɢɣ ɡɚɜɨɞ 

«ɗɥɟɤɬɪɨɬɹɠɦɚɲ» 
1997 2002, ɢɸɥɶ 

6 
ɌȽȼ-300, ɏɚɪɶɤɨɜɫɤɢɣ ɡɚɜɨɞ 

«ɗɥɟɤɬɪɨɬɹɠɦɚɲ» 
1974 1975, ɦɚɣ 

7 
ɌȽȼ-500, ɏɚɪɶɤɨɜɫɤɢɣ ɡɚɜɨɞ 

«ɗɥɟɤɬɪɨɬɹɠɦɚɲ» 
1977 1977, ɞɟɤɚɛɪɶ 

8 
ɌȼɆ-500, ɡɚɜɨɞ 

«ɋɢɛɷɥɟɤɬɪɨɬɹɠɦɚɲ» 
1979 1994, ɨɤɬɹɛɪɶ 

9 
ɌȼɆ-500, ɡɚɜɨɞ 

«ɋɢɛɷɥɟɤɬɪɨɬɹɠɦɚɲ» 
1981 1982, ɚɜɝɭɫɬ 

10 ɌȼɆ-500-2, ɇɉɈ «ɗɥɫɢɛ» 2007 2008, ɦɚɪɬ 
 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2 
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1.1.4 Ʉɨɬɥɨɚɝɪɟɝɚɬ ɉ-57-III 

Ʉɨɬɟɥɶɧɵɣ ɚɝɪɟɝɚɬ ɉɩ-1650-255 (ɉ-57-3) ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɪɚɛɨɬɵ ɧɚ 
ɷɤɢɛɚɫɬɭɡɫɤɢɯ ɤɚɦɟɧɧɵɯ ɭɝɥɹɯ ɜ ɛɥɨɤɟ ɫ ɬɭɪɛɢɧɨɣ ɦɨɳɧɨɫɬɶɸ 500 Ɇȼɬ.  
Ʉɨɬɟɥ ɩɪɹɦɨɬɨɱɧɵɣ, ɧɚ ɫɜɟɪɯɤɪɢɬɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɩɚɪɚ, ɫ ɩɪɨɦɩɟɪɟɝɪɟɜɨɦ, 
ɨɞɧɨɤɨɪɩɭɫɧɵɣ, ɜɵɩɨɥɧɟɧ ɩɨ Ɍ-ɨɛɪɚɡɧɨɣ ɤɨɦɩɨɧɨɜɤɟ. Ʉɨɬɟɥ ɩɪɟɞɧɚɡɧɚɱɟɧ 
ɞɥɹ ɪɚɛɨɬɵ ɫ ɭɪɨɜɧɨɜɟɲɟɧɧɨɣ ɬɹɝɨɣ ɢ ɫ ɫɭɯɢɦ ɲɥɚɤɨɭɞɚɥɟɧɢɟɦ. Ɉɛɳɢɣ ɜɢɞ ɢ 
ɩɨɩɟɪɟɱɧɵɣ ɪɚɡɪɟɡ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɚɯ 1 ɢ 2. 

 
Ɋɢɫɭɧɨɤ 1 – ɉɪɨɞɨɥɶɧɵɣ ɪɚɡɪɟɡ ɤɨɬɥɨɚɝɪɟɝɚɬɚ ɉ-57 
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Ɋɢɫɭɧɨɤ 2 – ɉɨɩɟɪɟɱɧɵɣ ɪɚɡɪɟɡ ɤɨɬɥɨɚɝɪɟɝɚɬɚ ɉ-57 

Ɍɨɩɨɱɧɚɹ ɤɚɦɟɪɚ ɩɪɢɡɦɚɬɢɱɟɫɤɨɣ ɮɨɪɦɵ, ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɫɟɱɟɧɢɹ, 
ɨɬɤɪɵɬɚɹ. Ɋɚɡɦɟɪɵ ɬɨɩɤɢ ɜ ɩɥɚɧɟ ɩɨ ɨɫɹɦ ɬɪɭɛ ɫɨɫɬɚɥɹɸɬ 10×22 ɦ. Ɍɨɩɨɱɧɚɹ 
ɤɚɦɟɪɚ ɩɨɥɧɨɫɬɶɸ ɷɤɪɚɧɢɪɨɜɚɧɚ ɜɟɪɬɢɤɚɥɶɧɵɦɢ ɩɚɧɟɥɹɦɢ ɢɡ ɩɥɚɜɧɢɤɨɜɵɯ 
ɬɪɭɛ. ɉɚɧɟɥɢ ɋɊɑ, ɷɤɪɚɧɢɪɭɸɳɢɟ ɛɨɤɨɜɵɟ ɫɬɟɧɵ ɬɨɩɤɢ ɧɚ ɭɪɨɜɧɟ ɜɵɯɨɞɧɨɝɨ 
ɨɤɧɚ ɨɛɪɚɡɭɸɬ ɮɟɫɬɨɧɵ. 

Ƚɨɪɢɡɨɧɬɚɥɶɧɵɣ ɝɚɡɨɯɨɞ ɷɤɪɚɧɢɪɨɜɚɧ ɩɚɧɟɥɹɦɢ ȼɊɑ. ȼ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ 
ɝɚɡɨɯɨɞɟ ɢɦɟɟɬɫɹ ɲɢɪɦɨɜɵɣ ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɶ. ɉɟɪɜɚɹ ɫɬɭɩɟɧɶ ɲɢɪɦɨɜɨɝɨ 
ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɹ (ɒɉɉ) ɜɵɩɨɥɧɟɧɚ ɢɡ ɬɪɭɛ d = 32ɦɦ ɫ ɬɨɥɳɢɧɨɣ ɫɬɟɧɤɢ 
6ɦɦ (ɫɬɚɥɶ 12ɏ1ɆɎ), ɜɬɨɪɚɹ ɫɬɭɩɟɧɶ ɒɉɉ ɜɵɩɨɥɧɟɧɚ ɢɡ ɬɪɭɛ d = 32ɦɦ ɫ 
ɬɨɥɳɢɧɨɣ ɫɬɟɧɤɢ 5ɦɦ (ɫɬɚɥɶ 12ɏ18ɇ12Ɍ). 

Ʉɨɬɟɥ ɢɦɟɟɬ ɨɞɢɧɚɤɨɜɵɟ ɤɨɧɜɟɧɤɬɢɜɧɵɟ ɲɚɯɬɵ, ɜ ɤɨɬɨɪɵɯ ɩɨ ɯɨɞɭ ɝɚɡɨɜ 
ɪɚɫɩɨɥɨɠɟɧɵ ɫɥɟɞɭɸɳɢɟ ɩɨɜɟɪɯɧɨɫɬɢ ɧɚɝɪɟɜɚ: ɤɨɧɜɟɤɬɢɜɧɵɣ 
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ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɶ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɢɡ ɩɥɚɜɧɢɤɨɜɵɯ ɬɪɭɛ d = 32ɦɦ ɫ 
ɬɨɥɳɢɧɨɣ ɫɬɟɧɤɢ 6ɦɦ (ɫɬɚɥɶ 12ɏ18ɇ12Ɍ); ɤɨɧɜɟɤɬɢɜɧɵɣ ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɶ 
ɩɪɨɦɩɟɪɟɝɪɟɜɚ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɢɡ ɬɪɭɛ d = 57ɦɦ ɫ ɬɨɥɳɢɧɨɣ ɫɬɟɧɤɢ 4ɦɦ (ɫɬɚɥɶ 
12ɏ1ɆɎ); ɩɟɪɟɯɨɞɧɚɹ ɡɨɧɚ ɢɡ ɬɪɭɛ d = 32ɦɦ ɫ ɬɨɥɳɢɧɨɣ ɫɬɟɧɤɢ 6ɦɦ (ɫɬɚɥɶ 
20). 

Ɋɚɛɨɱɚɹ ɫɪɟɞɚ ɩɨ ɩɟɪɜɢɱɧɨɦɭ ɩɚɪɭ ɨɬ ɜɯɨɞɚ ɞɨ ɜɵɯɨɞɚ ɢɡ ɤɨɬɥɚ ɞɜɢɠɟɬɫɹ 
ɞɜɭɦɹ ɧɟɫɦɟɲɢɜɚɸɳɢɦɢɫɹ ɩɨɬɨɤɚɦɢ, ɚ ɩɨ ɬɪɚɤɬɭ ɩɪɨɦɩɟɪɟɝɪɟɜɚ – ɱɟɬɵɪɶɦɹ 
ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɪɟɝɭɥɢɪɭɟɦɵɦɢ ɩɨɬɨɤɚɦɢ. 

Ɂɦɟɟɜɢɤɢ ɤɨɧɜɟɤɬɢɜɧɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɧɚɝɪɟɜɚ ɪɚɫɩɨɥɨɠɟɧɵ ɜ 
ɲɚɯɦɚɬɧɨɦ ɩɨɪɹɞɤɟ, ɤɨɧɜɟɤɬɢɜɧɵɟ ɩɚɤɟɬɵ ɜ ɤɚɠɞɨɣ ɲɚɯɬɟ ɪɚɡɞɟɥɹɸɬɫɹ ɧɚ ɞɜɚ 
ɩɨɥɭɩɚɤɟɬɚ, ɤɚɠɞɵɣ ɢɡ ɤɨɬɨɪɵɯ ɢɦɟɟɬ ɫɜɨɸ ɜɯɨɞɧɭɸ ɢ ɜɵɯɨɞɧɭɸ ɤɚɦɟɪɵ. 
Ʉɚɦɟɪɵ ɤɨɧɜɟɤɬɢɜɧɵɯ ɩɚɤɟɬɨɜ ɪɚɫɩɨɥɨɠɟɧɵ ɧɚ ɮɪɨɧɬɨɜɨɣ ɢ ɡɚɞɧɟɣ ɫɬɟɧɤɚɯ 
ɤɨɬɥɚ. 

Ɍɟɦɩɟɪɚɬɭɪɚ ɩɚɪɚ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɪɟɝɭɥɢɪɭɟɬɫɹ ɢɡɦɟɧɟɧɢɟɦ 
ɫɨɨɬɧɨɲɟɧɢɹ ɬɨɩɥɢɜɚ ɢ ɜɨɞɵ ɢ ɜɩɪɵɫɤɨɦ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ. Ɍɟɦɩɟɪɚɬɭɪɚ ɩɚɪɚ 
ɩɪɨɦɩɟɪɟɝɪɟɜɚ ɪɟɝɭɥɢɪɭɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɢɡɦɟɧɟɧɢɹ ɩɪɨɩɭɫɤɚ ɩɚɪɚ ɦɢɦɨ 
ɜɵɧɟɫɟɧɧɨɝɨ ɩɚɪɨ-ɩɚɪɨɜɨɝɨ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ. ɋɯɟɦɚ ɩɚɪɨɜɨɞɹɧɨɝɨ ɬɪɚɤɬɚ 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 3.  

 
Ɍɚɛɥɢɰɚ 5 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɨɬɥɚ ɉ-57 

ɉɨɤɚɡɚɬɟɥɶ, ɟɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ Ɂɧɚɱɟɧɢɟ 
ɇɨɦɢɧɚɥɶɧɚɹ ɩɚɪɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɬ/ɱ 1650 

Ɋɚɫɯɨɞ ɩɚɪɚ ɩɪɨɦɩɟɪɟɝɪɟɜɚ, ɬ/ɱ 1364 
Ⱦɚɜɥɟɧɢɟ ɩɚɪɚ ɫɜɟɠɟɝɨ ɩɚɪɚ, Ɇɉɚ  25 

Ⱦɚɜɥɟɧɢɹ ɩɚɪɚ ɩɪɨɦɩɟɪɟɝɪɟɜɚ, Ɇɉɚ 
    ɇɚ ɜɯɨɞɟ ɜ ɉɉ 

    ɇɚ ɜɵɯɨɞɟ 

 
4,1 
3,8 

Ɍɟɦɩɟɪɚɬɭɪɚ ɫɜɟɠɟɝɨ ɩɚɪɚ, ɨɋ 545 
Ɍɟɦɩɟɪɚɬɭɪɚ ɩɚɪɚ ɩɪɨɦɩɟɪɟɝɪɟɜɚ, ɨɋ 

     ɇɚ ɜɯɨɞɟ ɜ ɉɉ 
     ɇɚ ɜɵɯɨɞɟ 

 
302 
542 

Ɍɟɦɩɟɪɚɬɭɪɚ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ, ɨɋ 277 
Ɍɟɦɩɟɪɚɬɭɪɚ ɭɯɨɞɹɳɢɯ ɝɚɡɨɜ, ɨɋ 157 

Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɯɞɭɯɚ ɜ ɜɨɡɞɭɯɨɩɨɞɨɝɪɟɜɚɬɟɥɟ, ɨɋ 
ȼɨɡɞɭɯɚ: 

      ɇɚ ɜɯɨɞɟ 
      ɇɚ ɜɵɯɨɞɟ 

 
 

50 
355 

ɄɉȾ ɛɪɭɬɬɨ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ, % 
Ɋɚɫɱɟɬɧɵɣ 

Ƚɚɪɚɧɬɢɪɨɜɚɧɧɵɣ 

 
91,65 

90,5±0,5 
Ɉɛɴɟɦ ɬɨɩɨɱɧɨɣ ɤɚɦɟɪɵ, ɦ3 10*103 

Ɋɚɡɦɟɪ ɩɨ ɨɫɹɦ ɤɨɥɨɧɧ, ɦ 
      ɒɢɪɢɧɚ 
      Ƚɥɭɛɢɧɚ 

 
36 
24 

ȼɵɫɨɬɚ ɞɨ ɜɟɪɯɚ ɯɪɟɛɬɨɜɨɣ ɛɚɥɤɢ, ɦ 57,8 
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Ɋɢɫɭɧɨɤ 3 – ɋɯɟɦɚ ɩɚɪɨɜɨɞɹɧɨɝɨ ɬɪɚɤɬɚ 

Ⱦɥɹ ɩɨɞɨɝɪɟɜɚ ɜɨɡɞɭɯɚ ɭɫɬɚɧɨɜɥɟɧ ɬɪɭɛɱɚɬɵɣ ɜɨɡɞɭɯɨɩɨɞɝɪɟɜɚɬɟɥɶ. 
ȼɨɡɞɭɯ ɞɜɢɠɟɬɫɹ ɩɨ ɫɯɟɦɟ Z-ɩɟɪɟɤɪɟɫɬ ɜ ɞɜɚ ɯɨɞɚ ɩɪɢ ɜɧɟɲɧɢɯ ɩɟɪɟɩɭɫɤɧɵɯ 
ɜɨɡɞɭɯɨɜɨɞɚɯ. Ⱦɜɢɠɟɧɢɟ ɜɨɡɞɭɯɚ ɢ ɝɚɡɨɜ ɜɫɬɪɟɱɧɨ-ɩɟɪɟɤɪɟɫɬɧɨɟ. 
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Ʉɨɬɟɥɶɧɵɟ ɚɝɪɟɝɚɬɵ ɉ-57 ɨɛɨɪɭɞɨɜɚɧɵ ɢɧɞɢɜɢɞɭɚɥɶɧɵɦɢ ɫɢɫɬɟɦɚɦɢ 
ɩɵɥɟɩɪɢɝɨɬɨɜɥɟɧɢɹ ɫ ɩɪɹɦɵɦ ɜɞɭɜɚɧɢɟɦ ɩɵɥɢ ɢ ɜɨɫɟɦɶɸ ɦɨɥɨɬɤɨɜɵɦɢ 
ɬɚɧɝɟɧɰɢɚɥɶɧɵɦɢ ɦɟɥɶɧɢɰɚɦɢ ɆɆɌ2600/2550/590, ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ ɩɨ 
ɱɟɬɵɪɟ ɩɨ ɛɨɤɚɦ ɬɨɩɨɤ. Ɇɟɥɶɧɢɰɵ ɨɫɧɚɳɟɧɵ ɰɟɧɬɪɨɛɟɠɧɵɦɢ ɫɟɩɚɪɚɬɨɪɚɦɢ 
ɋɉɐ 4000/1700 ɞɢɚɦɟɬɪɨɦ 4000 ɦɦ ɢ ɪɚɫɫɱɢɬɚɧɵ ɧɚ ɩɨɥɭɱɟɧɢɟ ɩɵɥɢ 
ɬɨɧɤɨɫɬɶɸ R90 = 15% ɩɪɢ ɪɚɫɯɨɞɟ ɜɟɧɬɢɥɢɪɭɸɳɟɝɨ ɚɝɟɧɬɚ ɱɟɪɟɡ ɭɫɬɚɧɨɜɤɭ Vɫɚ 
= 75 ɬɵɫ. ɦ3/ɱ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɚɷɪɨɫɦɟɫɢ ɡɚ ɦɟɥɶɧɢɰɟɣ t"ɦ=130ɨɋ (ɩɪɢ 
ɜɥɚɠɧɨɫɬɢ ɩɵɥɢ 1%). Ɋɨɬɨɪ ɦɟɥɶɧɢɰɵ (Fɪ = 6,63 ɦ2) ɢɦɟɟɬ 128 ɛɢɥ, 
ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɩɨ ɭɝɥɨɜɨɣ ɫɯɟɦɟ, ɢ ɩɪɢɜɨɞɹɬɫɹ ɜɨ ɜɪɚɳɟɧɢɟ 
ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɦ ɦɨɳɧɨɫɬɶɸ 1600 ɤȼɬ ɫ ɨɤɪɭɠɧɨɣ ɫɤɨɪɨɫɬɶɸ 81 ɦ/ɫ. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɪɚɡɦɨɥɨɫɩɨɫɨɛɧɨɫɬɢ ɷɤɢɛɚɫɬɭɡɫɤɨɝɨ ɭɝɥɹ ~ Ʉɥɨ= 1,3.  

Ɍɨɩɥɢɜɨ ɢɡ ɛɭɧɤɟɪɨɜ ɫɵɪɨɝɨ ɭɝɥɹ ɩɨɞɚɟɬɫɹ ɜ ɦɟɥɶɧɢɰɵ ɫɤɪɟɛɤɨɜɵɦɢ 
ɩɢɬɚɬɟɥɹɦɢ ɢ ɩɨɞɫɭɲɢɜɚɟɬɫɹ ɝɨɪɹɱɢɦ ɜɨɡɞɭɯɨɦ. ȼɨɡɞɭɯ ɜ ɦɟɥɶɧɢɰɵ ɩɨɞɚɟɬɫɹ 
ɢɡ ɧɚɩɨɪɧɵɯ ɤɨɪɨɛɨɣ ɨɛɳɟɝɨ ɜɨɡɞɭɯɚ ɞɜɭɦɹ ɞɭɬɶɟɜɵɦɢ ɜɟɧɬɢɥɹɬɨɪɚɦɢ ȼȾɇ-
20-II, ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ ɩɟɪɟɞ ɫɩɟɰɢɚɥɶɧɨ ɜɵɞɟɥɟɧɧɵɦ ɧɚ ɩɟɪɜɢɱɧɵɣ ɬɪɚɤɬ 
(ɨɞɧɢɦ ɢɡ ɱɟɬɵɪɟɯ) ɪɟɝɟɧɟɪɚɬɢɜɧɵɦ ɜɨɡɞɭɯɨɩɨɞɨɝɪɟɜɚɬɟɥɟɦ Ɋȼɉ-ȼ. 
Ɋɚɫɱɟɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɫɭɲɢɥɶɧɨɝɨ ɚɝɟɧɬɚ ɩɟɪɟɞ ɭɫɬɚɧɨɜɤɚɦɢ 294ɨɋ 
ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ ɩɪɢɫɚɞɤɨɣ ɯɨɥɨɞɧɨɝɨ ɜɨɡɞɭɯɚ ɩɨ ɤɨɪɨɛɚɦ, ɛɚɣɩɚɫɢɪɭɸɳɢɦ 
ɜɨɡɞɭɯɨɩɨɞɨɝɪɟɜɚɬɟɥɶ. ɉɨɥɭɱɟɧɧɚɹ ɜ ɦɟɥɶɧɢɰɟ ɚɷɪɨɫɦɟɫɶ ɩɨɫɥɟ ɞɟɥɢɬɟɥɹ 
ɩɵɥɢ ɤɨɧɫɬɪɭɤɰɢɢ ɍɪɚɥȼɌɂ ɩɨ ɬɪɟɦ ɩɵɥɟɩɪɨɜɨɞɚɦ ɩɨɫɬɭɩɚɟɬ ɜ ɬɪɢ ɝɨɪɟɥɤɢ: 
ɢɡ ɤɪɚɣɧɢɯ ɦɟɥɶɧɢɰ – ɜ ɝɪɭɩɩɵ ɝɨɪɟɥɨɤ ɜɟɪɯɧɟɝɨ ɹɪɭɫɚ, ɚ ɢɡ ɫɪɟɞɧɢɯ – ɧɢɠɧɟɝɨ 
ɹɪɭɫɚ. 

Ɋɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɭɞɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɪɚɡɦɨɥ ɢ 
ɩɧɟɜɦɨɬɪɚɧɫɩɨɪɬ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ ɦɟɥɶɧɢɰɵ ɗɪɪ+ɩɬ=23 ɤȼɬ·ɱ/ɬ 
(ɗɪ=22 ɤȼɬ·ɱ/ɬ). 

Ɇɟɥɶɧɢɰɵ ɪɚɡɦɟɳɟɧɵ ɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɛɥɢɡɨɫɬɢ ɤ ɛɨɤɨɜɵɦ ɫɬɟɧɚɦ 
ɬɨɩɤɢ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɢɦɟɬɶ ɨɬɧɨɫɢɬɟɥɶɧɨ ɤɨɪɨɬɤɢɟ ɢ ɩɪɨɫɬɵɟ ɩɨ 
ɤɨɧɮɢɝɭɪɚɰɢɢ ɩɵɥɟɩɪɨɜɨɞɵ ɤ ɝɨɪɟɥɤɚɦ. 

Ɉɛɦɭɪɨɜɤɚ ɤɨɬɥɚ ɩɥɢɬɧɚɹ, ɤɪɟɩɢɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɤ ɷɥɟɦɟɧɬɚɦ 
ɤɚɪɤɚɫɚ ɤɨɬɥɚ, ɢɥɢ ɤ ɤɚɪɤɚɫɚɦ ɛɥɨɤɨɜ ɩɨɜɟɪɯɧɨɫɬɟɣ ɧɚɝɪɟɜɚ. 

Ɉɱɢɫɬɤɚ ɩɨɜɟɪɯɧɨɫɬɟɣ ɧɚɝɪɟɜɚ ɬɨɩɤɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɛɞɭɜɤɨɣ, ɚ 
ɤɨɧɜɟɤɬɢɜɧɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ – ɞɪɨɛɟɨɱɢɫɬɤɨɣ. 

 
1.1.5 Ɍɭɪɛɨɚɝɪɟɝɚɬ Ʉ-500-240-ɏɌȽɁ 

Ʉɨɧɞɟɧɫɚɰɢɨɧɧɵɣ ɷɧɟɪɝɨɛɥɨɤ 500 Ɇȼɬ ɩɪɟɞɧɚɡɧɚɱɟɧ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ 
ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɧɚ ɤɪɭɩɧɵɯ ȽɊɗɋ ɢ ɫɩɪɨɟɤɬɢɪɨɜɚɧ ɧɚ ɧɚɱɚɥɶɧɵɟ ɩɚɪɚɦɟɬɪɵ – 
ɞɚɜɥɟɧɢɟ ɩɟɪɟɞ ɫɬɨɩɨɪɧɨ-ɪɟɝɭɥɢɪɭɸɳɢɦɢ ɤɥɚɩɚɧɚɦɢ ɪ0=23,5 Ɇɉɚ, ɧɚɱɚɥɶɧɚɹ 
ɬɟɦɩɟɪɚɬɭɪɚ ɩɚɪɚ t0=540 ɨɋ ɫ ɩɪɨɦɟɠɭɬɨɱɧɵɦ ɩɟɪɟɝɪɟɜɚ ɩɚɪɚ. 

Ɉɞɧɨɜɚɥɶɧɚɹ ɩɚɪɨɜɚɹ ɤɨɧɞɟɧɫɚɰɢɨɧɧɚɹ ɬɭɪɛɢɧɚ Ʉ-500-240 ɧɨɦɢɧɚɥɶɧɨɣ 
ɦɨɳɧɨɫɬɶɸ 500 Ɇȼɬ ɫɨɫɬɨɢɬ ɢɡ ɨɞɧɨɩɨɬɨɱɧɵɯ ɰɢɥɢɧɞɪɨɜ ɜɵɫɨɤɨɝɨ ɢ 
ɫɪɟɞɧɟɝɨ ɞɚɜɥɟɧɢɹ ɢ ɞɜɭɯ ɞɜɭɯɩɨɬɨɱɧɵɯ ɰɢɥɢɧɞɪɨɜ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ. 
Ɍɭɪɛɢɧɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɩɪɢɜɨɞɚ ɝɟɧɟɪɚɬɨɪɨɜ 
ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ, ɤɨɬɨɪɵɣ ɦɨɧɬɢɪɭɟɬɫɹ ɧɚ ɨɛɳɟɦ ɮɭɧɞɚɦɟɧɬɟ ɫ ɬɭɪɛɢɧɨɣ. 
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ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɪɨɬɨɪɚ 50 ɫ-1 (3000 ɨɛ/ɦɢɧ), ɧɚɩɪɚɜɥɟɧɢɟ ɜɪɚɳɟɧɢɹ – ɩɨ 
ɱɚɫɨɜɨɣ ɫɬɪɟɥɤɟ ɫɨ ɫɬɨɪɨɧɵ ɩɟɪɟɞɧɟɝɨ ɩɨɞɲɢɩɧɢɤɚ ɬɭɪɛɢɧɵ ɜ ɫɬɨɪɨɧɭ 
ɝɟɧɟɪɚɬɨɪɚ. ɉɪɨɞɨɥɶɧɵɣ ɪɚɡɪɟɡ ɬɭɪɛɢɧɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ ɧɢɠɟ. 

 
Ɋɢɫɭɧɨɤ 4 – ɉɪɨɞɨɥɶɧɵɣ ɪɚɡɪɟɡ ɬɭɪɛɢɧɵ Ʉ-500-240 (ɛɟɡ ɜɬɨɪɨɝɨ ɐȼȾ) 

Ʉɨɧɞɟɧɫɚɬɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ ɜɤɥɸɱɚɟɬ ɞɜɚ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɤɨɧɞɟɧɫɚɬɨɪɚ, 
ɨɫɧɨɜɧɵɟ ɷɠɟɤɬɨɪɵ ɞɥɹ ɭɞɚɥɟɧɢɹ ɜɨɡɞɭɯɚ, ɤɨɧɞɟɧɫɚɬɧɵɟ ɧɚɫɨɫɵ I ɢ II 
ɫɬɭɩɟɧɟɣ, ɰɢɪɤɭɥɹɰɢɨɧɧɵɟ ɧɚɫɨɫɵ, ɜɨɞɹɧɵɟ ɮɢɥɶɬɪɵ, ɬɪɭɛɨɩɪɨɜɨɞɵ, 
ɚɪɦɚɬɭɪɚ ɢ ɬ.ɞ. ȼɵɯɥɨɩ ɨɬɪɚɛɨɬɚɜɲɟɝɨ ɩɚɪɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɢɡ ɤɚɠɞɨɝɨ ɐɇȾ 
ɜ ɫɜɨɣ ɤɨɧɞɟɧɫɚɬɨɪ. Ⱦɥɹ ɜɨɡɦɨɠɧɨɫɬɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɬɭɪɛɨɚɝɪɟɝɚɬɚ ɫ ɧɚɝɪɭɡɤɨɣ 
ɞɨ 70 % ɧɨɦɢɧɚɥɶɧɨɣ ɩɪɢ ɨɬɤɥɸɱɟɧɧɨɦ ɤɨɧɞɟɧɫɚɬɨɪɟ ɦɟɠɞɭ ɩɟɪɟɯɨɞɧɵɦɢ 
ɩɚɬɪɭɛɤɚɦɢ ɤɨɧɞɟɧɫɚɬɨɪɨɜ ɜɵɩɭɳɟɧɵ ɞɜɚ ɩɟɪɟɩɭɫɤɚ ɤɨɪɨɛɱɚɬɨɝɨ ɫɟɱɟɧɢɹ 
ɨɛɳɟɣ ɩɥɨɳɚɞɶɸ 12 ɦ2. ɍɫɬɚɧɨɜɤɚ ɤɨɧɞɟɧɫɚɬɨɪɨɜ – ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɚɹ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɢ ɬɭɪɛɨɚɝɪɟɝɚɬɚ. 

Ɍɭɪɛɢɧɚ ɢɦɟɟɬ ɜɨɫɟɦɶ ɨɬɛɨɪɨɜ ɩɚɪɚ ɞɥɹ ɪɟɝɟɧɟɪɚɬɢɜɧɨɝɨ ɩɨɞɨɝɪɟɜɚ 
ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ. ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɬɟɩɥɨɜɚɹ ɫɯɟɦɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 
5. 
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Ɋɢɫɭɧɨɤ 5 – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɬɟɩɥɨɜɚɹ ɫɯɟɦɚ ɛɥɨɤɚ Ʉ-500-240 

Ɍɭɪɛɨɭɫɬɚɧɨɜɤɚ Ʉ-500-240 ɫɧɚɛɠɟɧɚ ɪɚɡɜɢɬɨɣ ɫɢɫɬɟɦɨɣ 
ɪɟɝɟɧɟɪɚɬɢɜɧɨɝɨ ɩɨɞɨɝɪɟɜɚ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɢ ɜɫɟɪɟɠɢɦɧɵɦɢ ɩɢɬɚɬɟɥɶɧɵɦɢ 
ɧɚɫɨɫɚɦɢ ɫ ɤɨɧɞɟɧɫɚɰɢɨɧɧɵɦɢ ɬɭɪɛɢɧɧɵɦɢ ɩɪɢɜɨɞɚɦɢ. Ʉɪɨɦɟ ɨɬɛɨɪɨɜ ɧɚ 
ɪɟɝɟɧɟɪɚɰɢɸ, ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɨɬɩɭɫɤ ɩɚɪɚ ɧɚ ɬɟɩɥɨɮɢɤɚɰɢɨɧɧɭɸ ɭɫɬɚɧɨɜɤɭ, 
ɫɨɫɬɨɹɳɭɸ ɢɡ ɞɜɭɯ ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ ɫɟɬɟɜɨɣ ɜɨɞɵ, ɧɚ ɩɨɞɨɝɪɟɜ ɜɨɡɞɭɯɚ, 
ɩɨɞɚɜɚɟɦɨɝɨ ɜ ɤɨɬɟɥ, ɚ ɬɚɤɠɟ ɧɚ ɩɨɞɨɝɪɟɜ ɞɨɛɚɜɨɱɧɨɣ ɜɨɞɵ, ɩɨɞɚɜɚɟɦɨɣ ɜ 
ɤɨɧɞɟɧɫɚɬɨɪɵ. 

ɋɢɫɬɟɦɚ ɪɟɝɟɧɟɪɚɰɢɢ ɜɵɩɨɥɧɟɧɚ ɨɞɧɨɧɢɬɨɱɧɨɣ, ɫ ɦɢɧɢɦɚɥɶɧɵɦ 
ɤɨɥɢɱɟɫɬɜɨɦ ɩɚɪɚɥɥɟɥɶɧɵɯ ɫɜɹɡɟɣ ɩɨ ɩɚɪɭ, ɤɨɧɞɟɧɫɚɬɭ ɢ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɟ. 

 ɉɚɪɚɦɟɬɪɵ ɩɚɪɚ, ɤɨɧɞɟɧɫɚɬɚ ɢ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɟ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɪɟɠɢɦɭ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɬɭɪɛɢɧɵ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɬɭɪɛɢɧɵ ɩɪɢ ɪɚɫɯɨɞɟ ɫɜɟɠɟɝɨ ɩɚɪɚ. 

Ɍɟɩɥɨɮɢɤɚɰɢɨɧɧɚɹ ɭɫɬɚɧɨɜɤɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɩɨɞɨɝɪɟɜɚ ɫɟɬɟɜɨɣ 
ɜɨɞɵ, ɢɫɩɨɥɶɡɭɟɦɨɣ ɞɥɹ ɧɭɠɞ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ. ɍɫɬɚɧɨɜɤɚ ɫɨɫɬɨɢɬ ɢɡ 
ɨɫɧɨɜɧɨɝɨ ɢ ɩɢɤɨɜɨɝɨ ɛɨɣɥɟɪɨɜ, ɚ ɬɚɤɠɟ ɨɯɥɚɞɢɬɟɥɟɣ ɞɪɟɧɚɠɟɣ ɛɨɣɥɟɪɨɜ. 
ɉɢɬɚɧɢɟ ɨɫɧɨɜɧɨɝɨ ɢ ɩɢɤɨɜɨɝɨ ɛɨɣɥɟɪɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɢɡ 
VII ɢ V ɨɬɛɨɪɨɜ. 

 
Ɍɚɛɥɢɰɚ 6 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɭɪɛɢɧɵ Ʉ-500-240 

ɉɨɤɚɡɚɬɟɥɶ, ɟɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ Ɂɧɚɱɟɧɢɟ  
Ɇɨɳɧɨɫɬɶ, Ɇȼɬ 500 

ɇɚɱɚɥɶɧɵɟ ɩɚɪɚɦɟɬɪɵ ɩɚɪɚ: 
     Ⱦɚɜɥɟɧɢɟ, Ɇɉɚ 
     Ɍɟɦɩɟɪɚɬɭɪɚ, ɨɋ 

 
23,5 
540 

ɉɚɪɚɦɟɬɪɵ ɩɚɪɚ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɩɟɪɟɝɪɚɜɚ: 
    Ⱦɚɜɥɟɧɢɟ, Ɇɉɚ 

 
3,75 
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ɉɨɤɚɡɚɬɟɥɶ, ɟɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ Ɂɧɚɱɟɧɢɟ  
   Ɍɟɦɩɟɪɚɬɭɪɚ, ɨɋ 540 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɫɜɟɠɟɝɨ ɩɚɪɚ, ɬ/ɱ 1650 
Ɍɟɦɩɟɪɚɬɭɪɚ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ, ɨɋ 12 

Ɋɚɫɯɨɞ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ, ɬ/ɱ 51480 
Ⱦɚɜɥɟɧɢɟ ɩɚɪɚ ɜ ɤɨɧɞɟɧɫɚɬɨɪɟ, ɤɉɚ 3,3 

 
Ɍɚɛɥɢɰɚ 7 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɨɬɛɨɪɨɜ ɬɭɪɛɢɧɵ 

ɉɨɬɪɟɛɢɬɟɥɶ ɩɚɪɚ 
ɉɚɪɚɦɟɬɪɵ ɩɚɪɚ ɜ ɤɚɦɟɪɟ ɨɬɛɨɪɚ Ʉɨɥɢɱɟɫɬɜɨ 

ɨɬɛɢɪɚɟɦɨɝɨ ɩɚɪɚ, ɬ/ɱ Ⱦɚɜɞɟɧɢɟ, Ɇɉɚ Ɍɟɦɩɟɪɚɬɭɪɚ, ɨɋ 
ɉȼȾ 3 6,13 346 101,7 
ɉȼȾ 2 4,20 297 157,6 
ɉȼȾ 1 1,87 446 88,5 

Ɍɭɪɛɨɩɪɢɜɨɞ 
ɩɢɬɚɬɟɥɶɧɨɝɨ ɧɚɫɨɫɚ 

1,187 383 97,7 

Ⱦɟɚɷɪɚɬɨɪ 1,187 383 19,0 
ɉɇȾ 4  0,473 267 50 
ɉɇȾ 3  0,263 203 60,4 
ɉɇȾ 2 0,107 122 73,8 
ɉɇȾ 1 0,0187 58,5 50,6 

 
ȼ ɫɨɫɬɚɜ ɩɢɬɚɬɟɥɶɧɨ-ɞɟɚɷɪɚɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɜɯɨɞɹɬ ɞɟɚɷɪɚɬɨɪɵ, 

ɩɪɟɞɜɤɥɸɱɟɧɧɵɟ (ɛɭɫɬɟɪɧɵɟ) ɢ ɩɢɬɚɬɟɥɶɧɵɟ ɧɚɫɨɫɵ, ɩɪɢɜɨɞɧɵɟ ɬɭɪɛɢɧɵ 
ɩɢɬɚɬɟɥɶɧɵɯ ɧɚɫɨɫɨɜ ɫɨ ɫɜɨɢɦ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ. 

Ⱦɟɚɷɪɚɬɨɪɵ ɨɛɟɫɩɟɱɢɜɚɸɬ ɭɞɚɥɟɧɢɟ ɧɟ ɤɨɧɞɟɧɫɢɪɭɸɳɢɯɫɹ ɝɚɡɨɜ ɢɡ 
ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɢ ɨɫɭɳɟɫɬɜɥɹɸɬ ɟɟ ɩɨɞɨɝɪɟɜ. 

Ȼɥɨɤ ɤɨɦɩɥɟɤɬɭɟɬɫɹ ɞɜɭɦɹ ɞɟɚɷɪɚɬɨɪɚɦɢ ɧɚ ɪɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ 0,69 Ɇɉɚ 
ɫ ɞɟɚɷɪɚɰɢɨɧɧɵɦɢ ɤɨɥɨɧɤɚɦɢ ɬɢɩɚ Ⱦɋɉ-800 ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 800 ɬ/ɱ 
ɤɚɠɞɚɹ. Ⱦɟɚɷɪɚɬɨɪɵ ɫɨɟɞɢɧɟɧɵ ɦɟɠɞɭ ɫɨɛɨɣ ɩɚɪɨɜɵɦɢ ɢ ɜɨɞɹɧɵɦɢ 
ɭɪɚɜɧɢɬɟɥɶɧɵɦɢ ɬɪɭɛɨɩɪɨɜɨɞɚɦɢ ɢ ɪɚɛɨɬɚɸɬ ɤɚɤ ɫɨɨɛɳɚɸɳɢɟɫɹ ɫɨɫɭɞɵ. 
ɋɭɦɦɚɪɧɚɹ ɟɦɤɨɫɬɶ ɞɟɚɷɪɚɬɨɪɧɵɯ ɛɚɤɨɜ 200 ɦ3, ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɛɨɥɟɟ ɱɟɦ 
ɩɹɬɢɦɢɧɭɬɧɵɣ ɡɚɩɚɫ ɜɨɞɵ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ ɛɥɨɤɚ. 

 
1.1.6 Ɍɨɩɥɢɜɨɫɧɚɛɠɟɧɢɟ 

ȼ ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɧɨɝɨ ɬɨɩɥɢɜɚ ɧɚ ɫɬɚɧɰɢɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɚɦɟɧɧɵɣ ɭɝɨɥɶ 
ɗɤɢɛɚɫɬɭɡɫɤɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹ.  

 
Ɍɚɛɥɢɰɚ 8 – Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɨɩɥɢɜɚ 

ɉɨɤɚɡɚɬɟɥɢ ɤɚɱɟɫɬɜɚ ɉɪɟɞɟɥɵ ɢɡɦɟɧɟɧɢɹ  ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ 
ȼɥɚɠɧɨɫɬɶ ɧɚ ɪɚɛɨɱɭɸ 

ɦɚɫɫɭ Wr, % 
- 5,0 

Ɂɨɥɶɧɨɫɬɶ ɧɚ ɝɨɪɸɱɭɸ 
ɦɚɫɫɭ Adef, % 

32,6 – 48,0 38,5 

Ɍɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɧɚ 
ɪɚɛɨɱɭɸ ɦɚɫɫɭ Qr, ɤɤɚɥ/ɤɝ 

3960-4640 4290 

 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 6 
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Ⱦɨɫɬɚɜɤɚ ɷɤɢɛɚɫɬɭɡɫɤɨɝɨ ɭɝɥɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɦ 
ɬɪɚɧɫɩɨɪɬɨɦ ɧɚ ɪɚɫɫɬɨɹɧɢɟ 1400 ɤɦ. ɉɨɞɚɱɚ ɬɨɩɥɢɜɚ ɧɚ ɛɥɨɤɢ 300 ɢ 500 Ɇȼɬ 
ɚɜɬɨɧɨɦɧɚɹ. ɋɯɟɦɚ ɬɨɩɥɢɜɨɩɨɞɚɱɢ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɜɚɝɨɧɨɨɩɪɨɤɢɞɵɜɚɬɟɥɢ, 
ɫɢɫɬɟɦɭ ɥɟɧɬɨɱɧɵɯ ɤɨɧɜɟɣɟɪɨɜ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɩɨɞɡɟɦɧɵɯ ɝɚɥɟɪɟɹɯ ɢ 
ɧɚɞɡɟɦɧɵɯ ɷɫɬɚɤɚɞɚɯ, ɭɡɥɵ ɩɟɪɟɫɵɩɤɢ, ɞɪɨɛɢɥɶɧɵɣ ɤɨɪɩɭɫ. 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤɚɠɞɨɣ ɬɨɩɥɢɜɨɩɨɞɚɱɢ 1200ɬ/ɱ. ɋɯɟɦɚ ɩɨɞɚɱɢ ɭɝɥɹ 
ɫɨ ɫɤɥɚɞɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɛɭɥɶɞɨɡɟɪɧɚɹ. ɇɚ ȽɊɗɋ ɢɦɟɸɬɫɹ ɱɟɬɵɪɟ ёɦɤɨɫɬɢ 
ɞɥɹ ɯɪɚɧɟɧɢɹ ɦɚɡɭɬɚ ɧɚ 16000 ɦ³. 

 
1.1.7 Ɍɟɯɧɢɱɟɫɤɨɟ ɜɨɞɨɫɧɚɛɠɟɧɢɟ 

ɋɢɫɬɟɦɚ ɨɯɥɚɠɞɟɧɢɹ ɨɛɨɪɨɬɧɚɹ, ɫ ɩɪɭɞɨɦ-ɨɯɥɚɞɢɬɟɥɟɦ ɢ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɝɥɭɛɢɧɧɨɝɨ ɜɨɞɨɡɚɛɨɪɚ. ɉɥɨɳɚɞɶ ɩɪɭɞɚ-ɨɯɥɚɞɢɬɟɥɹ 25 ɤɦ². 
Ɇɨɳɧɨɫɬɶ ɫɢɫɬɟɦɵ ɨɛɨɪɨɬɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ 12,2 ɦɥɧ ɦ/ɫɭɬ. 

 
1.1.8 Ƚɢɞɪɨɡɨɥɨɭɞɚɥɟɧɢɟ 

ɋɢɫɬɟɦɚ ɭɞɚɥɟɧɢɹ ɡɨɥɵ ɢ ɲɥɚɤɚ ɡɚɦɤɧɭɬɚɹ, ɝɢɞɪɚɜɥɢɱɟɫɤɚɹ, ɫ 
ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɨɣ ɡɨɥɵ ɢ ɲɥɚɤɚ ɩɨ ɡɨɥɨɩɪɨɜɨɞɚɦ ɧɚ ɡɨɥɨɨɬɜɚɥɵ. ȼ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɚɯɨɞɢɬɫɹ ɡɨɥɨɨɬɜɚɥ № 2 ɩɥɨɳɚɞɶɸ 1008 ɝɚ. 

Ɂɨɥɨɨɬɜɚɥ № 1 ɩɥɨɳɚɞɶɸ 440 ɝɚ ɜɵɜɟɞɟɧ ɢɡ ɫɬɪɨɹ ɢ ɩɨɥɧɨɫɬɶɸ 
ɪɟɤɭɥɶɬɢɜɢɪɨɜɚɧ. ɍɧɢɤɚɥɶɧɵɣ ɩɪɨɟɤɬ ɪɟɤɭɥɶɬɢɜɚɰɢɢ ɡɨɥɨɨɬɜɚɥɚ №1 
Ɋɟɮɬɢɧɫɤɨɣ ȽɊɗɋ ɡɚɜɟɪɲɢɥɫɹ ɜ 2007 ɝɨɞɭ. ȼɩɟɪɜɵɟ ɜ Ɋɨɫɫɢɢ ɫ ɩɨɦɨɳɶɸ 
ɭɧɢɤɚɥɶɧɨɝɨ ɦɟɬɨɞɚ ɥɟɫɨɩɨɫɚɞɨɤ ɜ ɩɪɢɪɨɞɭ ɜɨɡɜɪɚɳɟɧɚ ɡɟɦɥɹ, ɨɛɳɟɣ 
ɩɥɨɳɚɞɶɸ 440 ɝɚ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɫɨɜɦɟɫɬɧɨɣ ɪɚɛɨɬɵ ɭɱɟɧɵɯ Ȼɨɬɚɧɢɱɟɫɤɨɝɨ ɫɚɞɚ 
ɍɪɈ ɊȺɇ, ɂɧɫɬɢɬɭɬɚ ɷɤɨɥɨɝɢɢ ɪɚɫɬɟɧɢɣ ɢ ɠɢɜɨɬɧɵɯ, ɋɭɯɨɥɨɠɫɤɨɝɨ ɥɟɫɯɨɡɚ 
ɢ ɷɧɟɪɝɟɬɢɤɨɜ Ɋɟɮɬɢɧɫɤɨɣ ȽɊɗɋ ɩɨ ɪɟɤɭɥɶɬɢɜɚɰɢɢ (ɬ. ɟ. ɜɨɫɩɪɨɢɡɜɨɞɫɬɜɭ 
ɩɪɢɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ) ɡɨɥɨɨɬɜɚɥɚ ɧɚ ɬɨɦ ɦɟɫɬɟ, ɤɭɞɚ ɫɛɪɚɫɵɜɚɥɢɫɶ ɨɬɯɨɞɵ, 
ɪɚɫɬɭɬ ɫɨɫɧɵ ɜɵɫɨɬɨɣ 3 ɦɟɬɪɚ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɪɟɤɭɥɶɬɢɜɢɪɨɜɚɧɧɵɣ ɡɨɥɨɨɬɜɚɥ №1 ɩɪɟɞɫɬɚɜɥɹɟɬ 
ɫɨɛɨɣ ɦɨɥɨɞɨɣ ɫɨɫɧɨɜɵɣ ɥɟɫ, ɤɨɬɨɪɵɣ ɧɚɯɨɞɢɬɫɹ ɜ ɜɟɞɟɧɢɢ ɋɭɯɨɥɨɠɫɤɨɝɨ 
ɥɟɫɧɢɱɟɫɬɜɚ Ⱦɟɩɚɪɬɚɦɟɧɬɚ ɥɟɫɧɨɝɨ ɯɨɡɹɣɫɬɜɚ ɋɜɟɪɞɥɨɜɫɤɨɣ ɨɛɥɚɫɬɢ. ȼ 2008 
ɝɨɞɭ Ɋɟɤɭɥɶɬɢɜɚɰɢɹ ɡɨɥɨɨɬɜɚɥɚ №1 ɧɚ Ɋɟɮɬɢɧɫɤɨɣ ȽɊɗɋ ɩɪɢɡɧɚɧɚ ɥɭɱɲɢɦ 
ɷɤɨɥɨɝɢɱɟɫɤɢɦ ɩɪɨɟɤɬɨɦ ɝɨɞɚ. ɗɬɚ ɩɪɟɦɢɹ ɛɵɥɚ ɭɱɪɟɠɞɟɧɚ Ɇɢɧɩɪɢɪɨɞɵ ɊɎ, 
ɩɪɨɟɤɬ ɩɨɛɟɞɢɥ ɜ ɧɨɦɢɧɚɰɢɢ "ɉɪɢɪɨɞɨɨɯɪɚɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ". 

 
1.1.9 ɋɭɯɨɟ ɡɨɥɨɭɞɚɥɟɧɢɟ 

ȼɧɟɞɪɹɟɬɫɹ ɫɢɫɬɟɦɚ ɫɭɯɨɝɨ ɡɨɥɨɲɥɚɤɨɭɞɚɥɟɧɢɹ ɮɢɪɦɵ Tenova Takraf. 
29 ɫɟɧɬɹɛɪɹ 2015 ɝɨɞɚ «ɗɧɟɥ Ɋɨɫɫɢɹ» ɬɨɪɠɟɫɬɜɟɧɧɨ ɩɪɟɞɫɬɚɜɢɥɚ ɨɞɢɧ ɢɡ 

ɫɜɨɢɯ ɫɚɦɵɯ ɦɚɫɲɬɚɛɧɵɯ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɟɤɬɨɜ — ɫɢɫɬɟɦɭ ɫɭɯɨɝɨ 
ɡɨɥɨɲɥɚɤɨɭɞɚɥɟɧɢɹ ɧɚ Ɋɟɮɬɢɧɫɤɨɣ ȽɊɗɋ. ɇɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ — ɷɬɨ ɩɟɪɜɚɹ 
ɩɨɞɨɛɧɚɹ ɫɢɫɬɟɦɚ, ɩɪɢɦɟɧɟɧɧɚɹ ɧɚ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɜ Ɋɨɫɫɢɢ. «ɗɧɟɥ Ɋɨɫɫɢɹ» 
ɢɧɜɟɫɬɢɪɨɜɚɥɚ ɜ ɷɬɨɬ ɩɪɨɟɤɬ ɛɨɥɟɟ 12,5 ɦɥɪɞ ɪɭɛɥɟɣ. ȼɩɟɪɜɵɟ ɜ Ɋɨɫɫɢɢ 
ɬɪɚɞɢɰɢɨɧɧɵɣ, ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɫɩɨɫɨɛ ɭɞɚɥɟɧɢɹ ɡɨɥɨɲɥɚɤɨɜɵɯ ɨɬɯɨɞɨɜ ɧɚ 
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ɭɝɨɥɶɧɨɣ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɛɵɥ ɡɚɦɟɧɟɧ ɧɨɜɵɦ, «ɫɭɯɢɦ» ɦɟɬɨɞɨɦ. ɗɬɨ ɩɨɡɜɨɥɢɬ 
ɫɭɳɟɫɬɜɟɧɧɨ ɭɜɟɥɢɱɢɬɶ ɨɛɴɟɦɵ ɩɪɨɦɵɲɥɟɧɧɨɣ ɭɬɢɥɢɡɚɰɢɢ ɡɨɥɵ, 
ɨɛɪɚɡɭɸɳɟɣɫɹ ɜ ɤɚɱɟɫɬɜɟ ɩɨɛɨɱɧɨɝɨ ɩɪɨɞɭɤɬɚ ɞɟɹɬɟɥɶɧɨɫɬɢ ɭɝɨɥɶɧɨɣ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. ɋɭɯɚɹ ɡɨɥɚ ɦɨɠɟɬ ɛɵɬɶ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɨɜɚɧɚ ɜ ɬɚɤɢɯ 
ɨɛɥɚɫɬɹɯ ɤɚɤ ɞɨɪɨɠɧɨɟ ɫɬɪɨɢɬɟɥɶɫɬɜɨ, ɫɟɥɶɫɤɨɟ ɯɨɡɹɣɫɬɜɨ, ɩɪɨɢɡɜɨɞɫɬɜɨ 
ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. Ʉ ɧɨɜɨɣ ɫɢɫɬɟɦɟ ɫɭɯɨɝɨ ɡɨɥɨɲɥɚɤɨɭɞɚɥɟɧɢɹ 
ɩɨɞɜɟɞɟɧɵ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɩɭɬɢ, ɱɬɨ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɨɫɭɳɟɫɬɜɥɹɬɶ 
ɨɬɩɪɚɜɤɭ ɫɭɯɨɣ ɡɨɥɵ ɤɚɤ ɚɜɬɨɦɨɛɢɥɶɧɵɦ, ɬɚɤ ɢ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɦ 
ɬɪɚɧɫɩɨɪɬɨɦ. ɋɁɒɍ ɩɨɬɟɧɰɢɚɥɶɧɨ ɩɨɡɜɨɥɢɬ ɨɬɝɪɭɠɚɬɶ ɩɪɨɦɵɲɥɟɧɧɵɦ 
ɩɨɬɪɟɛɢɬɟɥɹɦ ɜɟɫɶ ɨɛɴɟɦ ɡɨɥɵ, ɩɪɨɢɡɜɨɞɢɦɵɣ ɧɚ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɚ ɷɬɨ ɞɨ 
ɩɹɬɢ ɦɢɥɥɢɨɧɨɜ ɬɨɧ ɜ ɝɨɞ. ȼɟɫɶ ɧɟɜɨɫɬɪɟɛɨɜɚɧɧɵɣ ɨɛɴёɦ ɫɭɯɨɣ ɡɨɥɵ 
ɬɪɚɧɫɩɨɪɬɢɪɭɟɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɬɪɭɛɨɥɟɧɬɨɱɧɨɝɨ ɤɨɧɜɟɣɟɪɚ, ɞɥɢɧɨɣ 4,5 ɤɦ ɤ 
ɡɨɥɨɨɬɜɚɥɭ, ɝɞɟ ɡɨɥɶɧɵɣ ɲɬɚɛɟɥɶ ɪɚɡɪɚɜɧɢɜɚɟɬɫɹ ɢ ɭɬɪɚɦɛɨɜɵɜɚɟɬɫɹ. ɉɵɥɟɧɢɟ 
ɩɪɟɞɨɬɜɪɚɳɚɟɬɫɹ ɩɭɬёɦ ɜɨɞɧɨɝɨ ɨɪɨɲɟɧɢɹ ɩɨɜɟɪɯɧɨɫɬɢ. Ⱦɚɥɟɟ ɧɚ 
ɩɨɞɝɨɬɨɜɥɟɧɧɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɭɤɥɚɞɵɜɚɟɬɫɹ ɝɪɭɧɬ, ɤɨɬɨɪɵɣ ɡɚɫɟɜɚɟɬɫɹ 
ɬɪɚɜɚɦɢ. ȼɧɟɞɪɟɧɢɟ ɤɨɦɩɥɟɤɫɚ ɋɁɒɍ ɩɨɡɜɨɥɢɬ ɫɭɳɟɫɬɜɟɧɧɨ ɫɧɢɡɢɬɶ 
ɩɨɬɪɟɛɥɟɧɢɟ ɜɨɞɵ ɞɥɹ ɫɤɥɚɞɢɪɨɜɚɧɢɹ ɡɨɥɵ, ɱɬɨ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨɞɨɥɠɚɬɶ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɭɳɟɫɬɜɭɸɳɢɣ ɡɨɥɨɨɬɜɚɥ № 2 Ɋɟɮɬɢɧɫɤɨɣ ȽɊɗɋ ɜ ɬɟɱɟɧɢɟ 
ɫɥɟɞɭɸɳɢɯ 35 ɥɟɬ ɢ ɫɨɯɪɚɧɢɬɶ ɫɨɬɧɢ ɝɟɤɬɚɪɨɜ ɥɟɫɚ ɨɬ ɜɵɪɭɛɤɢ. ɉɪɨɟɤɬ ɋɁɒɍ 
Ɋɟɮɬɢɧɫɤɨɣ ȽɊɗɋ ɛɵɥ ɨɫɭɳɟɫɬɜɥɟɧ ɜ ɪɚɦɤɚɯ ɋɨɝɥɚɲɟɧɢɹ ɨ ɫɨɬɪɭɞɧɢɱɟɫɬɜɟ ɜ 
ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɤɨɬɨɪɨɟ ɛɵɥɨ ɩɨɞɩɢɫɚɧɨ ɦɟɠɞɭ «ɗɧɟɥ 
Ɋɨɫɫɢɹ» ɢ ɉɪɚɜɢɬɟɥɶɫɬɜɨɦ ɋɜɟɪɞɥɨɜɫɤɨɣ ɨɛɥɚɫɬɢ ɧɚ ɂɇɇɈɉɊɈɆȿ ɜ 2011 
ɝɨɞɭ. 

 
1.1.10 ȼɨɞɨɩɨɞɝɨɬɨɜɤɚ 

ȼɨɞɨɩɨɞɝɨɬɨɜɤɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɏȼɈ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ ɩɨ Na-
ɤɚɬɢɨɧɢɪɨɜɚɧɧɨɣ ɜɨɞɟ 100 ɬ/ɱ, ɩɨ ɨɛɟɫɫɨɥɟɧɧɨɣ ɜɨɞɟ — 340 ɬ/ɱ. 

Ɉɛɳɟɫɬɚɧɰɢɨɧɧɚɹ ɨɛɟɫɫɨɥɢɜɚɸɳɚɹ ɭɫɬɚɧɨɜɤɚ ɪɚɛɨɬɚɟɬ ɩɨ ɫɯɟɦɟ: 
ɢɡɜɟɫɬɤɨɜɚɧɢɟ ɢ ɤɨɚɝɭɥɹɰɢɹ ɜ ɨɫɜɟɬɥɢɬɟɥɹɯ, ɮɢɥɶɬɪɚɰɢɹ ɜ ɦɟɯɚɧɢɱɟɫɤɢɯ 
ɮɢɥɶɬɪɚɯ, ɨɞɧɨɫɬɭɩɟɧɱɚɬɨɟ ɨɛɟɫɫɨɥɢɜɚɧɢɟ ɞɥɹ ɩɨɞɩɢɬɤɢ ɬɟɩɥɨɫɟɬɢ, 
ɬɪɟɯɫɬɭɩɟɧɱɚɬɨɟ ɨɛɟɫɫɨɥɢɜɚɧɢɟ ɜɨɞɵ ɞɥɹ ɜɨɫɩɨɥɧɟɧɢɹ ɩɨɬɟɪɶ ɜɨɞɵ ɢ ɩɚɪɚ ɜ 
ɰɢɤɥɟ ȽɊɗɋ. 

Ʉɨɧɞɟɧɫɚɬ ɬɭɪɛɢɧ ɩɪɨɯɨɞɢɬ ɨɱɢɫɬɤɭ ɧɚ ɛɥɨɱɧɵɯ ɨɛɟɫɫɨɥɢɜɚɸɳɢɯ 
ɭɫɬɚɧɨɜɤɚɯ ɩɨ ɫɯɟɦɟ: ɨɛɟɡɠɟɥɟɡɢɜɚɧɢɟ ɧɚ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɮɢɥɶɬɪɚɯ ɫ 
ɩɨɫɥɟɞɭɸɳɟɣ ɮɢɥɶɬɪɚɰɢɟɣ ɧɚ ɮɢɥɶɬɪɚɯ ɫɦɟɲɢɜɚɸɳɟɝɨ ɞɟɣɫɬɜɢɹ (ɎɋȾ) — 
ɩɪɟɞɜɤɥɸɱɟɧɧɵɯ ɢ ɨɫɧɨɜɧɵɯ. 

 
1.1.11 ɋɢɫɬɟɦɚ ɤɨɧɬɪɨɥɹ ɢ ɭɩɪɚɜɥɟɧɢɹ 

ɍɩɪɚɜɥɟɧɢɟ ɢ ɤɨɧɬɪɨɥɶ ɡɚ ɪɚɛɨɬɨɣ ɷɧɟɪɝɨɛɥɨɤɨɜ 300 ɢ 500 Ɇȼɬ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɛɥɨɱɧɵɯ ɳɢɬɨɜ ɭɩɪɚɜɥɟɧɢɹ — ɨɞɢɧ ɳɢɬ ɧɚ ɤɚɠɞɵɟ ɞɜɚ 
ɛɥɨɤɚ, ɤɭɞɚ ɜɵɧɟɫɟɧɵ ɩɪɢɛɨɪɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɪɚɛɨɬɵ ɨɫɧɨɜɧɨɝɨ ɢ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
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ɇɚ ɛɥɨɤɚɯ ɜɧɟɞɪɟɧɚ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɩɪɨɰɟɫɫɚɦɢ (Ⱥɋɍ Ɍɉ) ɧɚ ɛɚɡɟ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɦɚɲɢɧ ɋɆ-
2Ɇ, ɋɆ-2, Ɇ-6000 ɢ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ Ɇ-60. ɇɚ 5 ɢ 10 ɛɥɨɤɚɯ ɜɧɟɞɪɟɧɚ Ⱥɋɍ 
Ɍɉ Siemens Simatic. 

 
1.1.12 ɋɢɫɬɟɦɚ ɝɚɡɨɨɬɱɢɫɬɤɢ 

ɂɫɬɨɪɢɱɟɫɤɢ ɨɱɢɫɬɤɚ ɝɚɡɨɜ ɨɬ ɡɨɥɵ ɩɪɨɢɡɜɨɞɢɥɚɫɶ ɜ ɷɥɟɤɬɪɨɮɢɥɶɬɪɚɯ. 
13 ɦɚɹ 2015 ɝɨɞɚ ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɦɚɫɲɬɚɛɧɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ 

ɩɟɪɟɜɨɨɪɭɠɟɧɢɹ, ɧɚɩɪɚɜɥɟɧɧɨɝɨ ɧɚ ɩɨɜɵɲɟɧɢɟ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ, 
ɤɨɦɩɚɧɢɹ «ɗɧɟɥ Ɋɨɫɫɢɹ» ɨɫɭɳɟɫɬɜɢɥɚ ɬɨɪɠɟɫɬɜɟɧɧɭɸ ɰɟɪɟɦɨɧɢɸ ɡɚɩɭɫɤɚ 
ɷɧɟɪɝɨɛɥɨɤɚ №7 ɧɚ Ɋɟɮɬɢɧɫɤɨɣ ȽɊɗɋ. ȼɩɟɪɜɵɟ ɜ Ɋɨɫɫɢɢ ɧɚ ɷɧɟɪɝɨɛɥɨɤɟ ɛɵɥɢ 
ɭɫɬɚɧɨɜɥɟɧɵ ɪɭɤɚɜɧɵɟ ɮɢɥɶɬɪɵ ɫ ɷɮɮɟɤɬɢɜɧɨɫɬɶɸ 99,9%, ɱɬɨ ɩɨɡɜɨɥɢɬ 
ɩɪɟɞɨɬɜɪɚɬɢɬɶ ɜɵɛɪɨɫ ɜ ɚɬɦɨɫɮɟɪɭ ɞɨ 10 000 ɬɨɧɧ ɡɨɥɵ ɜ ɝɨɞ. ɉɪɨɟɤɬ 
ɨɫɭɳɟɫɬɜɥɟɧ ɜ ɪɚɦɤɚɯ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɩɪɨɝɪɚɦɦɵ, ɤɨɬɨɪɚɹ ɜɵɩɨɥɧɹɟɬɫɹ «ɗɧɟɥ 
Ɋɨɫɫɢɹ» ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɋɨɝɥɚɲɟɧɢɟɦ ɨ ɫɨɬɪɭɞɧɢɱɟɫɬɜɟ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɩɨɞɩɢɫɚɧɧɵɦ ɫ ɉɪɚɜɢɬɟɥɶɫɬɜɨɦ ɋɜɟɪɞɥɨɜɫɤɨɣ ɨɛɥɚɫɬɢ ɜ 
2011 ɝɨɞɭ. Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɨɩɬɢɦɚɥɶɧɵɯ ɪɟɠɢɦɨɜ ɨɱɢɫɬɤɢ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɧɚ 
ɷɧɟɪɝɨɛɥɨɤɟ №7 ɛɵɥɢ ɭɫɬɚɧɨɜɥɟɧɵ ɮɢɥɶɬɪɵ ɢɡ 16 800 «ɪɭɤɚɜɨɜ». 
Ɇɨɞɟɪɧɢɡɚɰɢɹ ɷɧɟɪɝɨɛɥɨɤɚ ɬɚɤɠɟ ɩɨɡɜɨɥɢɥɚ ɩɨɜɵɫɢɬɶ ɧɚɞɟɠɧɨɫɬɶ ɢ 
ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɡɧɚɱɢɬɟɥɶɧɨ ɫɧɢɡɢɬɶ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ. 
ȼ ɪɚɦɤɚɯ ɩɟɪɟɨɛɨɪɭɞɨɜɚɧɢɹ ɷɧɟɪɝɨɛɥɨɤɚ №7 ɛɵɥ ɭɫɬɚɧɨɜɥɟɧ ɧɨɜɵɣ 
ɝɟɧɟɪɚɬɨɪ, ɩɪɢɦɟɧɟɧɵ ɭɧɢɤɚɥɶɧɵɟ ɢɧɠɟɧɟɪɧɵɟ ɪɟɲɟɧɢɹ ɩɨ ɡɚɦɟɧɟ 
ɩɨɜɟɪɯɧɨɫɬɟɣ ɧɚɝɪɟɜɚ ɤɨɬɥɚ, ɩɪɨɢɡɜɟɞɟɧɚ ɦɨɞɟɪɧɢɡɚɰɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɝɚɡɨɜɨɝɨ ɬɪɚɤɬɚ ɢ ɫɢɫɬɟɦɵ ɭɩɥɨɬɧɟɧɢɹ ɪɟɝɟɧɟɪɚɬɢɜɧɨɝɨ 
ɜɨɡɞɭɯɨɩɨɞɨɝɪɟɜɚɬɟɥɹ. ɗɬɨ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɩɨɡɜɨɥɹɟɬ ɫɨɤɪɚɬɢɬɶ ɩɟɪɟɬɨɤɢ 
ɜɨɡɞɭɯɚ ɢɡ ɜɨɡɞɭɲɧɨɣ ɱɚɫɬɢ ɩɨɞɨɝɪɟɜɚɬɟɥɹ ɜ ɝɚɡɨɜɭɸ ɜ 2,5 – 3 ɪɚɡɚ ɢ ɩɪɢɜɨɞɢɬ 
ɤ ɫɧɢɠɟɧɢɸ ɪɚɫɯɨɞɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ, ɚ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, 
ɩɨɜɵɲɟɧɢɸ ɄɉȾ ɤɨɬɥɚ. 

11 ɢɸɥɹ 2015 ɝɨɞɚ ɧɚ ɦɟɠɞɭɧɚɪɨɞɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɣ ɜɵɫɬɚɜɤɟ 
ɂɇɇɈɉɊɈɆ-2015 ɜ ȿɤɚɬɟɪɢɧɛɭɪɝɟ «ɗɧɟɥ Ɋɨɫɫɢɹ» ɨɛɴɹɜɢɥɚ ɨɛ ɨɫɧɚɳɟɧɢɢ 
ɪɭɤɚɜɧɵɦɢ ɮɢɥɶɬɪɚɦɢ ɟɳɟ ɞɜɭɯ ɷɧɟɪɝɨɛɥɨɤɨɜ Ɋɟɮɬɢɧɫɤɨɣ ȽɊɗɋ – №4 ɢ №5. 
ɍɫɬɚɧɨɜɤɚ ɪɭɤɚɜɧɵɯ ɮɢɥɶɬɪɨɜ ɫ ɷɮɮɟɤɬɢɜɧɨɫɬɶɸ 99,9% ɧɚ ɷɧɟɪɝɨɛɥɨɤɚɯ №4 
ɢ №5 Ɋɟɮɬɢɧɫɤɨɣ ȽɊɗɋ, ɦɨɳɧɨɫɬɶɸ 300 Ɇȼɬ ɤɚɠɞɵɣ, ɩɨɡɜɨɥɢɬ 
ɩɪɟɞɨɬɜɪɚɬɢɬɶ ɜɵɛɪɨɫ ɜ ɚɬɦɨɫɮɟɪɭ ɫɭɦɦɚɪɧɨ ɩɨɪɹɞɤɚ 30 000 ɬɨɧɧ ɡɨɥɵ ɜ ɝɨɞ, 
ɚ ɜɦɟɫɬɟ ɫ ɜɜɟɞɟɧɧɵɦ ɪɚɧɟɟ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɷɧɟɪɝɨɛɥɨɤɨɦ №7 – ɩɨɪɹɞɤɚ 40 
000 ɬɨɧɧ ɡɨɥɵ ɜ ɝɨɞ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ. ȼ ɯɨɞɟ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɩɟɪɟɜɨɨɪɭɠɟɧɢɹ ɷɧɟɪɝɨɛɥɨɤɨɜ ɛɵɥɢ ɢɫɩɨɥɶɡɨɜɚɧɵ ɩɟɪɟɞɨɜɵɟ ɬɟɯɧɨɥɨɝɢɢ, 
ɦɧɨɝɢɟ ɢɡ ɤɨɬɨɪɵɯ ɩɪɢɦɟɧɹɥɢɫɶ ɜ Ɋɨɫɫɢɢ ɜɩɟɪɜɵɟ. Ɍɚɤ, ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 
ɨɩɬɢɦɚɥɶɧɵɯ ɪɟɠɢɦɨɜ ɨɱɢɫɬɤɢ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɧɚ ɤɚɠɞɨɦ ɷɧɟɪɝɨɛɥɨɤɟ 300 
Ɇȼɬ ɭɫɬɚɧɨɜɢɥɢ ɩɨ 14 600 ɡɨɥɨɭɥɚɜɥɢɜɚɸɳɢɯ «ɪɭɤɚɜɨɜ». Ⱦɥɹ ɷɬɨɝɨ ɜ ɨɛɳɟɣ 
ɫɥɨɠɧɨɫɬɢ ɩɪɨɢɡɜɟɥɢ ɞɟɦɨɧɬɚɠ 3000 ɬɨɧɧ ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɣ 
ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɢɯ ɮɢɥɶɬɪɨɜ. ȼɦɟɫɬɟ ɫ ɬɟɦ, ɧɚ ɷɧɟɪɝɨɛɥɨɤɟ №5 ɜ ɪɚɦɤɚɯ 
ɦɨɞɟɪɧɢɡɚɰɢɨɧɧɵɯ ɪɚɛɨɬ ɭɫɬɚɧɨɜɢɥɢ ɧɢɡɤɨɷɦɢɫɫɢɨɧɧɵɟ ɝɨɪɟɥɤɢ, 
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ɩɨɡɜɨɥɹɸɳɢɟ ɫɨɤɪɚɬɢɬɶ ɜɵɛɪɨɫɵ ɨɤɫɢɞɨɜ ɚɡɨɬɚ. ɉɨɦɢɦɨ ɭɥɭɱɲɟɧɢɹ 
ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɷɧɟɪɝɨɛɥɨɤɨɜ, ɩɪɨɜɟɞɟɧɧɚɹ ɦɨɞɟɪɧɢɡɚɰɢɹ ɬɚɤɠɟ 
ɩɨɡɜɨɥɢɥɚ ɩɨɜɵɫɢɬɶ ɧɚɞɟɠɧɨɫɬɶ ɢ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 
ɫɧɢɡɢɬɶ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ. 

 
1.1.13 Ⱦɵɦɨɜɵɟ ɬɪɭɛɵ 

Ɍɚɛɥɢɰɚ 9 – ɍɫɬɚɧɨɜɥɟɧɵɟ ɞɵɦɨɜɵɟ ɬɪɭɛɵ 

№ ɬɪɭɛɵ Ƚɨɞ ɩɨɫɬɪɨɣɤɢ ȼɵɫɨɬɚ 
Ɇɚɬɟɪɢɚɥ 

ɢɡɝɨɬɨɜɥɟɧɢɹ 
1 1970 180 ɦ ɠɟɥɟɡɨɛɟɬɨɧ 
2 1972 250 ɦ ɠɟɥɟɡɨɛɟɬɨɧ 
3 1975 250 ɦ ɠɟɥɟɡɨɛɟɬɨɧ 
4 1979 320 ɦ ɠɟɥɟɡɨɛɟɬɨɧ 

 
 

1.2 Ɉɛɨɫɧɨɜɚɧɢɟ ɜɵɛɨɪɚ ɡɚɦɟɳɚɸɳɟɝɨ ɬɨɩɥɢɜɚ 

ɉɨɞɚɜɥɹɸɳɚɹ ɱɚɫɬɶ ɩɨɫɬɚɜɥɹɟɦɨɝɨ ɜ Ɋɨɫɫɢɸ ɷɤɢɛɚɫɬɭɡɫɤɨɝɨ ɭɝɥɹ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɧɚ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ, ɨɛɨɪɭɞɨɜɚɧɢɟ ɤɨɬɨɪɵɯ ɫɩɟɰɢɚɥɶɧɨ 
ɫɩɪɨɟɤɬɢɪɨɜɚɧɨ ɫ ɭɱɟɬɨɦ ɨɫɨɛɟɧɧɨɫɬɟɣ ɷɬɨɝɨ ɜɢɞɚ ɬɨɩɥɢɜɚ (ɧɟɫɦɟɪɡɚɟɦɨɫɬɶ, 
ɯɨɪɨɲɚɹ ɫɵɩɭɱɟɫɬɶ, ɜɡɪɵɜɨɛɟɡɨɩɚɫɧɨɫɬɶ, ɜɵɫɨɤɚɹ ɡɨɥɶɧɨɫɬɶ, ɛɨɥɶɲɚɹ 
ɚɛɪɚɡɢɜɧɨɫɬɶ ɢ ɬɭɝɨɩɥɚɜɤɨɫɬɶ ɟɝɨ ɦɢɧɟɪɚɥɶɧɨɣ ɱɚɫɬɢ). ȼɵɛɨɪ ɡɚɦɟɳɚɸɳɟɝɨ 
ɬɨɩɥɢɜɚ ɞɨɥɟɧ ɩɪɨɢɡɜɨɞɢɬɫɹ ɢɡ ɫɨɨɛɪɚɠɟɧɢɣ ɧɚɞɟɠɧɨɫɬɢ ɬɨɩɨɱɧɨɝɨ ɪɟɠɢɦɚ ɢ 
ɫɢɫɬɟɦɵ ɬɨɩɥɢɜɨɩɨɞɚɱɢ/ɩɵɥɟɩɪɢɝɨɬɨɜɥɟɧɢɹ, ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ 
ɭɦɟɪɟɧɧɵɯ ɤɚɩɢɬɚɥɶɧɵɯ ɡɚɬɪɚɬ ɧɚ ɪɟɤɨɧɫɬɪɭɤɰɢɸ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɉɨ ɷɬɢɦ 
ɩɪɢɱɢɧɚɦ ɫɥɟɞɭɟɬ ɩɨɞɛɢɪɚɬɶ ɬɨɩɥɢɜɨ ɫ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɫɯɨɠɢɦɢ ɫ 
ɩɪɨɟɤɬɧɵɦ ɫ ɰɟɥɶɸ ɦɢɧɢɦɢɡɚɰɢɢ ɨɛɴɟɦɨɜ ɪɟɤɨɧɫɬɪɭɤɰɢɢ, ɨɞɧɚɤɨ ɫɠɢɝɚɧɢɟ 
ɬɨɳɢɯ ɭɝɥɟɣ ɫɨɩɪɹɠɟɧɨ ɫ ɛɨɥɶɲɢɦɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦɢ ɬɪɭɞɧɨɫɬɹɦɢ – 
ɨɛɟɫɩɟɱɟɧɢɟ ɢɯ ɭɫɬɨɣɱɢɜɨɝɨ – ɜɨɫɩɥɚɦɟɧɟɧɢɹ ɢ ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɫɠɢɝɚɧɢɹ ɜɫɟ 
ɪɚɜɧɨ ɩɨɬɪɟɛɭɟɬ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɤɨɬɥɨɜ ɢ ɞɚɠɟ ɡɚɦɟɧɵ ɱɚɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɉɨ 
ɷɬɢɦ ɩɪɢɱɢɧɚɦ ɫɥɟɞɭɟɬ ɢɫɤɥɸɱɢɬɶ ɬɨɳɢɟ ɭɝɥɢ ɢ ɪɚɫɫɦɨɬɪɟɬɶ ɜɨɡɦɨɠɧɨɫɬɶ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɛɭɪɵɯ ɢ ɤɚɦɟɧɧɵɯ ɭɝɥɟɣ ɦɟɪɨɤ Ƚ ɢ Ⱦ.  

ɉɪɢ ɜɵɛɨɪɟ ɡɚɦɟɳɚɸɳɟɝɨ ɬɨɩɥɢɜɚ ɫɥɟɞɭɟɬ ɨɛɪɚɬɢɬɶ ɜɧɢɦɚɧɢɟ ɧɚ ɬɨ, ɱɬɨ 
ɩɪɚɤɬɢɱɟɫɤɢ ɜɫɟ ɭɝɥɢ Ɋɨɫɫɢɢ ɢɦɟɸɬ ɦɟɧɟɟ ɬɭɝɨɩɥɚɜɤɭɸ ɡɨɥɭ (ɛɨɥɟɟ 
ɲɥɚɤɭɸɳɭɸ) ɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɤɨɬɥɵ ɞɥɹ ɧɢɯ ɥɢɦɢɬɢɪɨɜɚɧɵ ɞɪɭɝɢɦɢ 
ɩɚɪɚɦɟɬɪɚɦɢ ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɹ ɬɨɩɨɱɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ. ɍɝɥɢ, ɢɦɟɸɳɢɟ 
ɜɵɫɨɤɭɸ ɲɥɚɤɭɸɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ, ɛɭɞɭɬ ɫɩɨɫɨɛɫɬɜɨɜɚɬɶ ɭɦɟɧɶɲɟɧɢɸ 
ɧɚɞɟɠɧɨɫɬɢ ɬɨɩɨɱɧɨɣ ɤɚɦɟɪɵ ɢ ɤɨɬɥɚ ɜ ɰɟɥɨɦ.  

Ɉɬɤɚɡ ɨɬ ɬɨɳɢɯ ɭɝɥɟɣ ɛɭɞɟɬ ɫɨɩɪɨɜɨɠɞɚɬɶɫɹ ɩɨɜɵɲɟɧɢɟɦ ɩɨɠɚɪɨ- ɢ 
ɜɡɪɵɜɨɛɟɡɨɩɚɫɧɨɫɬɢ ɬɨɩɥɢɜɧɨɝɨ ɬɪɚɤɬɚ. Ȼɭɞɟɬ ɩɪɨɢɡɜɨɞɢɬɫɹ ɡɚɦɟɧɚ 
ɫɭɲɢɥɶɧɨɝɨ ɚɝɟɧɬɚ ɧɚ ɞɵɦɨɜɵɟ ɝɚɡɵ ɢɥɢ ɢɯ ɫɦɟɫɶ ɫ ɜɨɡɞɭɯɨɦ. 

ɗɤɨɥɨɝɢɱɟɫɤɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ – ɨɞɢɧ ɢɡ ɧɟɦɚɥɨɜɚɠɧɵɯ ɜɨɩɪɨɫɨɜ ɩɪɢ 
ɜɵɛɨɪɟ ɬɨɩɥɢɜɚ. ɋɥɟɞɭɟɬ ɨɛɪɚɬɢɬɶ ɜɧɢɦɚɧɢɟ ɧɚ ɡɨɥɶɧɨɫɬɶ, ɫɨɞɟɪɠɚɧɢɟ ɫɟɪɵ 
ɚɡɨɬɚ, ɩɨɫɤɨɥɶɤɭ ɞɚɠɟ ɦɚɥɟɣɲɟɟ ɩɨɜɵɲɟɧɢɟ ɷɬɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜ 
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ɡɚɦɟɳɚɸɳɟɦ ɬɨɩɥɢɜɟ (ɨɬɧɨɫɢɬɟɥɶɧɨ ɢɫɯɨɞɧɨɝɨ ɬɨɩɥɢɜɚ) ɩɪɢɜɟɞɟɬ ɤ 
ɨɳɭɬɢɦɨɦɭ ɭɯɭɞɲɟɧɢɸ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɨɛɫɬɚɧɨɜɤɟ ɜ ɪɟɝɢɨɧɟ ɜɜɢɞɭ ɜɵɫɨɤɨ 
ɩɨɬɪɟɛɥɟɧɢɹ ɬɨɩɥɢɜɚ. 

Ɋɟɮɬɢɧɫɤɚɹ ȽɊɗɋ ɩɨɬɪɟɛɥɹɟɬ ɨɤɨɥɨ 10 ɬɵɫ. ɬɨɧɧ ɭɝɥɹ ɜ ɝɨɞ. Ⱦɥɹ ɬɚɤɨɝɨ 
ɤɪɭɩɧɨɝɨ ɩɨɬɪɟɛɢɬɟɥɹ ɜɚɠɧɨ ɢɦɟɬɶ ɧɚɞɟɠɧɵɣ ɩɨɫɬɚɜɳɢɤ ɤɚɱɟɫɬɜɟɧɧɨɝɨ 
ɬɨɩɥɢɜɚ. ɉɨɷɬɨɦɭ ɜ ɤɚɱɟɫɬɜɟ ɡɚɦɟɳɚɸɳɟɝɨ ɬɨɩɥɢɜɚ ɛɵɥɢ ɪɚɫɫɦɨɬɪɟɧɵ 
ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɭɝɥɢ ɤɪɭɩɧɟɣɲɟɝɨ ɩɨɫɬɚɜɳɢɤɚ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɭɝɥɟɣ ɜ 
Ɋɨɫɫɢɢ – ɋɍɗɄ. 

Ȼɵɥ ɩɪɨɜɟɞɟɧ ɫɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɧɟɫɤɨɥɶɤɢɯ ɜɢɞɨɜ ɭɝɥɟɣ Ʉɚɧɫɤɨ-
Ⱥɱɢɧɫɤɨɝɨ, Ʉɭɡɧɟɰɤɨɝɨ ɢ ɑɟɪɧɨɝɨɫɤɨɝɨ ɛɚɫɫɟɣɧɨɜ, ɬɚɤɠɟ, ɜɨ ɜɧɢɦɚɧɢɟ ɛɵɥ 
ɩɪɢɧɹɬ ɭɝɨɥɶ ɑɟɥɹɛɢɧɫɤɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɜɜɢɞɭ ɫɜɨɟɝɨ ɛɥɢɡɤɨɝɨ 
ɪɚɫɩɨɥɨɠɟɧɢɹ ɤ ɩɨɬɪɟɛɢɬɟɥɸ.  

ȼ ɬɚɛɥɢɰɚɯ 10 ɢ 11 ɩɪɟɞɫɬɚɜɥɟɧɵ ɨɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɨɩɥɢɜ, 
ɩɨɬɟɧɰɢɚɥɶɧɨ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɜ ɤɚɱɟɫɬɜɟ ɡɚɦɟɳɚɸɳɟɝɨ ɬɨɩɥɢɜɚ ɧɚ ɨɛɴɟɤɬɟ 
ɢɫɫɥɟɞɨɜɚɧɢɹ. ɉɨɤɚɡɚɬɟɥɢ, ɧɚɢɛɨɥɟɟ ɜɥɢɹɸɳɢɟ ɧɚ ɜɵɛɨɪ ɬɨɩɥɢɜɚ, ɞɥɹ 
ɧɚɝɥɹɞɧɨɫɬɢ ɜɧɟɫɟɧɵ ɜ ɫɪɚɜɧɟɧɢɟ ɜ ɜɢɞɟ ɞɢɚɝɪɚɦɦ (ɪɢɫɭɧɨɤ 6-10). 
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Ɍɚɛɥɢɰɚ 10 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɨɩɥɢɜ 

№ ɍɝɨɥɶ, ɦɚɪɤɚ 
Ɍɟɯɧɢɱɟɫɤɢɣ ɢ ɷɥɟɦɟɧɬɧɵɣ ɫɨɫɬɚɜ  ɉɪɢɜɟɞɟɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

Ɍɟɦɩɟɪɚɬɭɪɧɵɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɡɨɥɵ 
Wr, 
% 

Ad, % 
Cdaf, 
% 

Hdaf, 
% 

Sd, 
% 

Ndaf, 
% 

Odaf, 
% 

Vdaf, 
% 

Qr
i, 

ɤɤɚɥ/ɤɝ 
Wɩ, % Aɩ, % Sɩ, % Nɩ, % t1, ɨɋ tɲɥ, ɨɋ 

1 ɗɤɢɛɚɫɬɭɡɫɤɢɣ, Ʉɋɇ 5 34,5 82,2 5 0,7 1,7 10 26,5 4640 0,00108 0,00744 0,00015 0,00108 1250 1230 

2 Ȼɨɪɨɞɢɧɫɤɢɣ, 2Ȼ 33 10,5 71,5 4,9 0,3 0,9 22,4 47,8 3610 0,00914 0,00291 0,00008 0,00136 1170 965 

3 ɑɟɥɹɛɢɧɫɤɢɣ, 3Ȼ 17 42,2 70 5,2 1,7 1,9 19,8 45 2950 0,00576 0,01429 0,00056 0,00177 1180  - 

4 Ȼɟɪɟɡɨɜɫɤɢɣ, 2Ȼ 33 7 70,4 4,9 0,3 0,8 23,5 47,7 3730 0,00885 0,00188 0,00008 0,00131 1115 990 

5 Ɍɚɥɞɢɧɫɤɢɣ, ȾȽɊ 23,3 18 78 4,9 0,4 2,3 14,3 38 4350 0,00536 0,00414 0,00009 0,00113 1110 1040 

6 ɉɨɥɵɫɚɟɜɫɤɢɣ, Ƚɋɒ 6,7 20 80,5 5,8 0,5 2,7 10,4 40,4 5660 0,00118 0,00353 0,00009 0,00102 1140 990 

7 ɏɚɤɚɫɫɤɢɣ, ȾɊ 14 14 78,7 5,2 0,7 2 13,4 41,5 4900 0,00264 0,00264 0,00013 0,00098 1190 971 
8 ɑɟɪɧɨɝɨɪɫɤɢɣ, Ⱦɋɒ 14,2 24,6 75 4,9 0,7 2 17,2 41 4360 0,00326 0,00564 0,00016 0,00112 1280 1020 
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Ɍɚɛɥɢɰɚ 11 – Ʉɨɷɮɮɢɰɢɟɧɬ ɪɚɡɦɨɥɨɫɨɛɧɨɫɬɢ ɢ ɪɟɤɨɦɟɧɞɨɰɢɢ ɩɨ ɜɵɛɨɪɭ ɭɝɥɟɪɚɡɦɚɥɵɜɚɸɳɢɯ ɭɫɬɪɨɣɫɬɜ 

№ ɍɝɨɥɶ, ɦɚɪɤɚ 

Ʉɨɷɮ. 
ɜɡɪɵɜɚɟɦɨɫ

ɬɢ 
Ʉɜɡ-ɬɢ 

Ʉɨɷɮ. 
ɪɚɡɦɨɥɨɫɩɨ

ɫɨɛɧɨɫɬɢ 
Ʉɥɨ 

Ɋɟɤɨɦɟɧɞɨɜɚɧɧɵɣ ɬɢɩ 
ɫɭɲɤɢ 

Ɋɟɤɨɦɟɧɞɨɜɚɧ
ɧɵɣ ɬɢɩ 
ɦɟɥɶɧɢɰ 

Ɉɛɴɟɦ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ 

1 ɗɤɢɛɚɫɬɭɡɫɤɢɣ, Ʉɋɇ 1,38 1,38 ȼɨɡɞɭɲɧɚɹ ɆɆ, ɒȻɆ - 

2 Ȼɨɪɨɞɢɧɫɤɢɣ, 2Ȼ 3,3 1,35 Ƚɚɡɨɜɚɹ ɆɆ 
Ɂɚɦɟɧɚ ɫɭɲɢɥɶɧɨɝɨ ɚɝɟɧɬɚ ɢ 
ɜɨɡɦɨɠɧɚ ɡɚɦɟɧɚ ɦɟɥɶɧɢɰ 

3 ɑɟɥɹɛɢɧɫɤɢɣ, 3Ȼ 1,3 1,3 Ƚɚɡɨɜɚɹ ɆɆ Ɂɚɦɟɧɚ ɫɭɲɢɥɶɧɨɝɨ ɚɝɟɧɬɚ 

4 Ȼɟɪɟɡɨɜɫɤɢɣ, 2Ȼ 1,2 1,05 Ƚɚɡɨɜɚɹ ɆɆ 
Ɂɚɦɟɧɚ ɫɭɲɢɥɶɧɨɝɨ ɚɝɟɧɬɚ, ɜɨɡɦɨɠɧɚ 

ɡɚɦɟɧɚ ɦɟɥɶɧɢɰ 

5 Ɍɚɥɞɢɧɫɤɢɣ, ȾȽɊ 1,1 1,1 
Ƚɚɡɨɜɚɹ/ɝɚɡɨɜɨɡɞɭɲɧɚ

ɹ 
ɆɆ, ɒȻɆ Ɂɚɦɟɧɚ ɫɭɲɢɥɶɧɨɝɨ ɚɝɟɧɬɚ 

6 ɉɨɥɵɫɚɟɜɫɤɢɣ, Ƚɋɒ 1,21 1,21 Ƚɚɡɨɜɨɡɞɭɲɧɚɹ ɆɆ, ɒȻɆ Ɂɚɦɟɧɚ ɫɭɲɢɥɶɧɨɝɨ ɚɝɟɧɬɚ 

7 ɏɚɤɚɫɫɤɢɣ, ȾɊ 3,2 1 
Ƚɚɡɨɜɚɹ/ 

ɝɚɡɨɜɨɡɞɭɲɧɚɹ 
ɆɆ, ɒȻɆ Ɂɚɦɟɧɚ ɫɭɲɢɥɶɧɨɝɨ ɚɝɟɧɬɚ 

8 ɑɟɪɧɨɝɨɪɫɤɢɣ, Ⱦɋɒ 2,1 1,05 
Ƚɚɡɨɜɚɹ/ 

ɝɚɡɨɜɨɡɞɭɲɧɚɹ 
ɆɆ, ɒȻɆ Ɂɚɦɟɧɚ ɫɭɲɢɥɶɧɨɝɨ ɚɝɟɧɬɚ 

9 ɗɤɢɛɚɫɬɭɡɫɤɢɣ, Ʉɋɇ 1,38 1,38 Ƚɚɡɨɜɚɹ ɆɆ, ɒȻɆ Ɂɚɦɟɧɚ ɫɭɲɢɥɶɧɨɝɨ ɚɝɟɧɬɚ 
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Ɋɢɫɭɧɨɤ 6 – ɋɪɚɜɧɟɧɢɟ ɬɨɩɥɢɜ ɩɨ ɩɪɢɜɟɞɟɧɧɨɣ ɜɥɚɠɧɨɫɬɢ 

 

 
Ɋɢɫɭɧɨɤ 7 – ɋɪɚɜɧɟɧɢɟ ɬɨɩɥɢɜ ɩɨ ɩɪɢɜɟɞɟɧɧɨɣ ɡɨɥɶɧɨɫɬɢ 
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Ɋɢɫɭɧɨɤ 8 – ɋɪɚɜɧɢɟɧɟɢ ɬɨɩɥɢɜ ɩɨ ɩɪɢɜɟɞɧɧɨɦɭ ɫɨɞɟɪɠɚɧɢɸ ɚɡɨɬɚ 

 

 
Ɋɢɫɭɧɨɤ 9 – ɋɪɚɜɧɟɧɢɟ ɬɨɩɥɢɜ ɩɨ ɩɪɢɜɟɞɟɧɧɨɦɭ ɫɨɞɟɪɠɚɧɢɸ ɫɟɪɵ 
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Ɋɢɫɭɧɨɤ 10 – ɋɪɚɜɧɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɡɨɥɵ 

ȼɜɢɞɭ ɩɨɜɵɲɟɧɧɨɣ ɜɥɚɠɧɨɫɬɢ ɛɭɪɵɯ ɭɝɥɟɣ ɞɥɹ ɧɢɯ ɪɟɤɨɦɟɧɞɨɜɚɧɚ 
ɝɚɡɨɜɚɹ ɢɥɢ ɝɚɡɨɜɨɡɞɭɲɧɚɹ ɫɭɲɤɚ (ɟɫɬɶ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɨɩɥɢɜɚ ɩɨɡɜɨɥɹɸɬ ɟɟ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɨ ɭɫɥɨɜɢɹɦ ɜɡɪɵɜɨɛɟɡɨɩɚɫɧɨɫɬɢ). ɗɤɢɛɚɫɬɭɡɫɤɢɣ ɭɝɨɥɶ ɢɦɟɟɬ 
ɧɚɢɦɟɧɶɲɭɸ ɩɪɢɜɟɞɟɧɧɭɸ ɜɥɚɠɧɨɫɬɶ ɢɡ ɜɫɟɯ ɫɪɚɜɧɢɜɚɟɦɵɯ ɜɚɪɢɚɧɬɨɜ ɢ 
ɦɟɥɶɧɢɰɵ ɞɥɹ ɷɬɨɝɨ ɭɝɥɹ ɞɨɥɠɧɵ, ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɨɛɟɫɩɟɱɢɬɶ ɪɚɡɦɨɥ 
ɬɨɩɥɢɜɚ, ɚ ɧɟ ɟɝɨ ɩɪɨɫɭɲɤɭ, ɩɨ ɷɬɢɦ ɩɪɢɱɢɧɚɦ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜɵɫɨɤɨɜɥɚɠɧɵɯ 
ɬɨɩɥɢɜ ɦɨɠɟɬ ɜɵɡɜɚɬɶ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɡɚɦɟɧɵ ɦɨɥɨɬɤɨɜɵɯ ɦɟɥɶɧɢɰ ɧɚ 
ɦɟɥɶɧɢɰɵ-ɜɟɧɬɢɥɹɬɨɪɵ. 

ɍɝɥɢ, ɢɦɟɸɳɢɟ ɩɨɧɢɠɟɧɧɵɟ ɬɟɦɩɟɪɚɬɭɪɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɦɢɧɟɪɚɥɶɧɨɣ ɱɚɫɬɢ, ɦɨɝɭɬ ɩɪɨɜɨɰɢɪɨɜɚɬɶ ɢɧɬɟɧɫɢɮɢɤɚɰɢɸ ɲɥɚɤɨɜɚɧɢɹ 
ɩɨɜɟɪɯɧɨɫɬɟɣ ɧɚɝɪɟɜɚ, ɩɨ ɷɬɢɦ ɩɪɢɱɢɧɚɦ ɫɥɟɞɭɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɨ 
ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɧɚ ɤɨɬɟɥ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɫɪɟɞɫɬɜɚ ɨɬɱɢɫɬɤɢ. 

ɉɨɜɵɲɟɧɧɵɟ ɩɪɢɜɟɞɟɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɨ ɡɨɥɶɧɨɫɬɢ ɢ 
ɚɡɨɬɨɫɨɞɟɪɠɚɧɢɸ ɩɨɜɵɲɚɸɬ ɜɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ, ɱɬɨ ɧɟ ɬɨɥɶɤɨ 
ɧɟɛɥɚɝɨɩɪɢɹɬɧɨ ɨɬɪɚɡɢɬɫɹ ɧɚ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɨɛɫɬɚɧɨɜɤɟ ɜ ɪɟɝɢɨɧɟ, ɧɨ ɢ 
ɜɵɡɨɜɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜɧɟɞɪɟɧɢɹ ɞɨɪɨɝɨɫɬɨɹɳɢɯ ɦɟɪɨɩɪɢɹɬɢɣ, 
ɩɨɡɜɨɥɹɸɳɢɯ ɫɧɢɡɢɬɶ ɨɛɴɟɦɵ ɜɵɛɪɨɫɨɜ. 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɫɜɹɡɚɧɧɵɟ ɫ ɛɨɥɟɟ ɝɥɭɛɨɤɨɣ 
ɪɟɤɨɧɫɬɪɭɤɰɢɟɣ ɤɨɬɥɨɚɝɪɟɝɚɬɚ ɦɨɝɭɬ ɛɵɬɶ ɨɩɪɚɜɞɚɧɵ, ɩɪɢ ɭɫɥɨɜɢɢ, ɱɬɨ 
ɡɚɦɟɳɚɸɳɟɟ ɬɨɩɥɢɜɨ ɫɦɨɠɟɬ ɨɛɟɫɩɟɱɢɬɶ ɫɧɢɠɟɧɧɵɟ ɪɚɫɯɨɞɵ ɬɨɩɥɢɜɚ ɢ ɜ 
ɰɟɥɨɦ ɦɚɤɫɢɦɚɥɶɧɨ ɫɧɢɡɢɬɶ ɡɚɬɪɚɬɵ ɧɚ ɬɨɩɥɢɜɨ ɢ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɨɬɩɭɫɤɚɟɦɨɣ 
ɷɧɟɪɝɢɢ. ȼ ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɫɧɢɠɟɧɢɟ ɡɚɬɪɚɬ ɢ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɧɟɡɧɚɱɢɬɟɥɶɧɨɟ, 
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ɫɥɟɞɭɟɬ ɨɬɞɚɬɶ ɩɪɟɞɩɨɱɬɟɧɢɟ ɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɵɦ ɜɚɪɢɚɧɬɚɦ, ɩɪɢ ɭɫɥɨɜɢɢ 
ɨɬɫɭɬɫɬɜɢɹ ɩɪɨɱɢɯ ɜɥɢɹɸɳɢɯ ɮɚɤɬɨɪɨɜ. 

Ɂɚɤɨɧɨɦɟɪɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɬɨɩɥɢɜɨ ɨɬ ɩɪɢɛɥɢɠɟɧɧɵɯ ɩɨɫɬɚɜɳɢɤɨɜ, 
ɨɞɧɚɤɨ, ɩɨɜɵɲɟɧɧɵɟ ɩɪɢɜɟɞɟɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɑɟɥɹɛɢɧɫɤɨɝɨ ɭɝɥɹ ɞɟɥɚɸɬ 
ɟɝɨ ɧɚɢɦɟɧɟɟ ɩɨɞɯɨɞɹɳɢɦ ɬɨɩɥɢɜɨɦ ɞɥɹ ɡɚɦɟɳɟɧɢɹ, ɩɨɫɤɨɥɶɤɭ ɬɚɤɢɟ ɜɵɫɨɤɢɟ 
ɩɪɢɜɟɞɟɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɩɪɨɜɨɰɢɪɭɸɬ ɫɢɥɶɧɨɟ ɭɜɟɥɢɱɟɧɢɟ ɜɵɛɪɨɫɨɜ ɜ 
ɚɬɦɨɫɮɟɪɭ, ɜɵɫɨɤɢɟ ɪɚɫɯɨɞɵ ɬɨɩɥɢɜɚ ɧɚ ɤɨɬɟɥ. ɂɡ ɫɨɨɛɪɚɠɟɧɢɣ 
ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɷɬɨɬ ɜɢɞ ɬɨɩɥɢɜɚ ɧɟ 
ɪɟɤɨɦɟɧɞɨɜɚɧ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɧɚ ɞɚɧɧɨɦ ɨɛɴɟɤɬɟ, ɞɚɠɟ ɧɟɫɦɨɬɪɹ ɧɚ ɬɨ, ɱɬɨ 
ɞɚɧɧɵɣ ɜɢɞ ɬɨɩɥɢɜɚ ɧɚɯɨɞɢɬɫɹ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɦɚɤɫɢɦɚɥɶɧɨ ɩɪɢɛɥɢɠɟɧɧɨɦ ɤ 
ɨɛɴɟɤɬɭ. 

Ⱦɚɥɟɟ ɫɥɟɞɭɟɬ ɨɛɪɚɬɢɬɶ ɜɧɢɦɚɧɢɟ ɧɚ Ʉɭɡɧɟɰɤɢɟ ɤɚɦɟɧɧɵɟ ɭɝɥɢ ɢ ɭɝɥɢ 
Ʉɚɧɫɤɨ-Ⱥɱɢɧɫɤɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɨɬ ɤɪɭɩɧɟɣɲɟɝɨ ɩɪɨɢɡɜɨɞɢɬɟɥɹ ɜ ɪɟɝɢɨɧɟ. 

ɍɝɨɥɶ Ȼɟɪɟɡɨɜɫɤɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɢɦɟɟɬ ɜɵɫɨɤɭɸ ɜɥɚɠɧɨɫɬɶ, ɱɬɨ 
ɩɨɬɪɟɛɭɟɬ ɧɟ ɬɨɥɶɤɨ ɫɦɟɧɵ ɫɭɲɢɥɶɧɨɝɨ ɚɝɟɧɬɚ, ɧɨ ɢ ɡɚɦɟɧɟ ɦɨɥɨɬɤɨɜɵɯ 
ɦɟɥɶɧɢɰ ɧɚ ɦɟɥɶɧɢɰɵ-ɜɟɧɬɢɥɹɬɨɪɵ. Ɍɚɤɠɟ, ɷɤɫɩɥɭɚɬɚɰɢɹ ɤɨɬɥɨɜ ɧɚ ɞɚɧɧɨɦ 
ɜɢɞɟ ɬɨɩɥɢɜɚ ɛɭɞɟɬ ɫɨɩɪɨɜɨɠɞɚɬɶɫɹ ɩɪɨɛɥɟɦɨɣ ɲɥɚɤɨɜɚɧɢɹ ɩɨɜɟɪɯɧɨɫɬɟɣ 
ɧɚɝɪɟɜɚ, ɩɨɷɬɨɦɭ ɩɨɬɪɟɛɭɟɬɫɹ ɭɫɬɚɧɨɜɤɚ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɫɪɟɞɫɬɜ ɨɬɱɢɫɬɤɢ 
ɩɨɜɟɪɯɧɨɫɬɟɣ ɤɨɬɥɚ ɩɨ ɜɫɟɦɭ ɝɚɡɨɜɨɦɭ ɬɪɚɤɬɭ, ɜɫɟ ɷɬɨ ɜɵɥɢɜɚɟɬɫɹ ɜ 
ɩɨɜɵɲɟɧɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ. 

Ʉɚɦɟɧɧɵɟ ɭɝɥɢ Ɍɚɥɞɢɧɫɤɨɝɨ, ɉɨɥɵɫɚɟɜɫɤɨɝɨ, ɏɚɤɚɫɫɤɨɝɨ ɢ 
ɑɟɪɧɨɝɨɫɤɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɢɦɟɸɬ ɭɦɟɪɟɧɧɵɟ ɩɪɢɜɟɞɟɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɢ ɜɵɫɨɤɭɸ ɤɚɥɨɪɢɣɧɨɫɬɶ, ɢɯ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɛɭɞɟɬ ɫɨɩɪɨɜɨɠɞɚɬɶɫɹ ɡɚɦɟɬɧɵɦ 
ɫɧɢɠɟɧɢɟɦ ɪɚɫɯɨɞɚ ɬɨɩɥɢɜɚ ɧɚ ɤɨɬɟɥ. ɑɟɪɧɨɝɨɪɫɤɢɣ ɭɝɨɥɶ ɩɪɢɛɥɢɠɟɧ ɤ 
ɩɪɨɟɤɬɧɨɦɭ ɬɨɩɥɢɜɭ ɩɨ ɩɨɤɚɡɚɬɟɥɹɦ ɡɨɥɶɧɨɫɬɢ. ɗɬɢ ɭɝɥɢ ɩɨɬɟɧɰɢɚɥɶɧɨ ɦɨɝɭɬ 
ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɜ ɤɚɱɟɫɬɜɟ ɡɚɦɟɳɚɸɳɢɯ ɬɨɩɥɢɜ. 

Ȼɨɪɨɞɢɧɫɤɢɣ ɭɝɨɥɶ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɧɚ Ɍɗɋ ɋɢɛɢɪɢ ɢ ɩɨɫɬɚɜɥɹɟɬɫɹ 
ɡɚ ɪɭɛɟɠ, ɦɟɧɟɟ ɩɪɨɛɥɟɦɚɬɢɱɧɵɣ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ Ȼɟɪɟɡɨɜɫɤɢɦ ɭɝɥɟɦ. ȼ 
ɫɪɚɜɧɟɧɢɟ Ȼɨɪɨɞɢɧɫɤɨɦɭ ɜɵɛɪɚɧ ɉɨɥɵɫɚɟɜɫɤɢɣ ɤɚɦɟɧɧɵɣ ɭɝɨɥɶ Ʉɭɡɧɟɰɤɨɝɨ 
ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɢ ɑɟɪɧɨɝɨɪɫɤɢɣ ɤɚɦɟɧɧɵɣ ɭɝɨɥɶ.  

 

2 Ɋɚɫɱɟɬɧɚɹ ɱɚɫɬɶ 

2.1 ɉɨɜɟɪɨɱɧɵɣ ɬɟɩɥɨɜɨɣ ɪɚɫɱɟɬ ɤɨɬɟɥɶɧɨɝɨ ɚɝɪɟɝɚɬɚ 

ɉɨɜɟɪɨɱɧɵɣ ɪɚɫɱɟɬ ɤɨɬɥɚ ɩɪɢ ɨɞɧɨɫɬɭɩɟɧɱɚɬɨɣ ɤɨɦɩɨɧɨɜɤɟ ɯɜɨɫɬɨɜɵɯ 
ɩɨɜɟɪɯɧɨɫɬɟɣ ɧɚɝɪɟɜɚ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɜɟɫɬɢ ɜ ɫɥɟɞɭɸɳɟɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ. 
Ɉɰɟɧɢɜɚɸɬɫɹ ɬɟɦɩɟɪɚɬɭɪɵ ɭɯɨɞɹɳɢɯ ɝɚɡɨɜ ɢ ɩɨɞɨɝɪɟɜɚ ɜɨɡɞɭɯɚ, 
ɨɩɪɟɞɟɥɹɸɬɫɹ ɬɟɩɥɨɜɵɟ ɩɨɬɟɪɢ, ɄɉȾ ɤɨɬɥɚ ɢ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ. ɉɨɫɥɟ ɷɬɨɝɨ 
ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɬɟɦɩɟɪɚɬɭɪɵ ɝɚɡɨɜ ɧɚ ɜɵɯɨɞɟ ɢɡ ɬɨɩɤɢ ɢ ɦɟɬɨɞɨɦ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɩɪɢɛɥɢɠɟɧɢɣ - ɡɚ ɩɨɫɥɟɞɭɸɳɢɦɢ ɩɨɜɟɪɯɧɨɫɬɹɦɢ ɧɚɝɪɟɜɚ, 
ɞɨ ɷɤɨɧɨɦɚɣɡɟɪɚ. Ɋɚɫɱɟɬ ɩɪɨɢɡɜɨɞɢɥɫɹ ɧɚ ɩɪɨɟɤɬɧɵɣ ɗɤɢɛɚɫɬɭɡɫɤɢɣ ɭɝɨɥɶ, ɚ 
ɬɚɤɠɟ ɧɚ ɭɝɥɢ ɉɨɥɵɫɚɟɜɫɤɨɝɨ, Ȼɨɪɨɞɢɧɫɤɨɝɨ ɢ ɑɟɪɧɨɝɨɪɫɤɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɣ. 
Ɉɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɨɩɥɢɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 12. 
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Ɍɚɛɥɢɰɚ 12 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɚɫɱɟɬɧɨɝɨ ɬɨɩɥɢɜɚ 

ɍɝɨɥɶ 
Ɋɚɛɨɱɚɹ ɦɚɫɫɚ ɬɨɩɥɢɜɚ, % Vɝ, 

% 
Qɧɪ, 

ɤɤɚɥ/ɤɝ 
t1, 
oC Wɪ Ⱥɪ Sɪ Cɪ Hɪ Nɪ Oɪ 

ɗɤɢɛɚɫɬɭɡɫɤɢɣ 5 32,78 0,44 51,15 3,11 1,06 6,2 26,5 4640 1250 

ɉɨɥɵɫɚɟɜɫɤɢɣ 6,7 18,66 0,37 60,09 4,3 
2,01

5 
7,7 40,4 5660 1190 

Ȼɨɪɨɞɢɧɫɤɢɣ 33 7,04 0,18 42,9 2,94 0,54 13,43 47,8 3610 1170 

ɑɟɪɧɨɝɨɪɫɤɢɣ 14,2 21,1 48,52 3,17 0,45 1,29 11,13 41 4360 1280 

 
Ɋɚɫɱɟɬ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɨɛɴɟɦɨɜ ɜɨɡɞɭɯɚ ɢ ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ 

ɩɪɨɢɡɜɨɞɢɥɫɹ ɧɚ ɫɥɟɞɭɸɳɟɣ ɦɟɬɨɞɢɤɟ: 
Ɍɟɨɪɟɬɢɱɟɫɤɢɣ ɨɛɴɟɦ ɜɨɡɞɭɯɚ, ܸ˅଴, ˏଷ/ˍˆ, ɞɥɹ ɫɠɢɝɚɧɢɹ ɨɞɧɨɝɨ ɤɝ 

ɬɜɟɪɞɨɝɨ ɬɨɩɥɢɜɚ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɦɭ ɜɵɪɚɠɟɧɢɸ: ܸ˅଴ = Ͳ,Ͳͺͺͻሺܥ˓ + Ͳ,͵͹ͷ ∙ ܵ˓ሻ + Ͳ,ʹ͸ͷ ∙ 𝐻˓ − Ͳ,Ͳ͵͵͵ ∙ ܱ˓, (1) 

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

Ɉɛɴɟɦ ɚɡɨɬɚ, ɦ3/ɤɝ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɦɭ ɜɵɪɚɠɟɧɢɸ: 

ேܸమ଴ = Ͳ,͹ͻ ∙ ܸ˅଴ + Ͳ,ͺ ∙ ே˓ଵ଴଴,  (2) 

ɝɞɟ ܸ˅଴ – ɬɟɨɪɟɬɢɱɟɫɤɢ ɧɟɨɛɯɨɞɢɦɵɣ ɨɛɴɟɦ ɜɨɡɞɭɯɚ ɩɪɢ ɤɨɷɮɮɢɰɢɟɧɬɟ 
ɢɡɛɵɬɤɚ ɜɨɡɞɭɯɚ ߙ = ͳ, ɦ3/ɤɝ (ɫɦ. ɮɨɪɦɭɥɭ 6); ܰ˓ – ɤɨɥɢɱɟɫɬɜɨ ɚɡɨɬɚ ɧɚ 
ɪɚɛɨɱɭɸ ɦɚɫɫɭ ɬɨɩɥɢɜɚ, %. 

Ɉɛɴɟɦ ɬɪɟɯɚɬɨɦɧɵɯ ɝɚɡɨɜ, ɦ3/ɤɝ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 

ோܸைమ = ͳ,ͺ͸͸ ஼˓+଴,ଷ଻ହ∙ௌ˓ଵ଴଴ , (3) 

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

Ɉɛɴɟɦ ɜɨɞɹɧɵɯ ɩɚɪɨɜ ɞɥɹ ɬɜɟɪɞɨɝɨ ɬɨɩɥɢɜɚ, ɦ3/ɤɝ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɫɥɟɞɭɸɳɟɦɭ ɜɵɪɚɠɟɧɢɸ:   𝐻ܸమை଴ = Ͳ,ͳͳͳ ∙ 𝐻˓ + Ͳ,ͲͳʹͶ ∙ ܹ˓ + Ͳ,Ͳͳ͸ͳ ∙ ܸ˅଴,  (4) 

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

ɋɭɦɦɚɪɧɵɣ ɨɛɴёɦ ɞɵɦɨɜɵɯ ɝɚɡɨɜ, ɦ3/ɤɝ, ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ: 
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ܸ̂଴ = ேܸమ଴ +   ோܸைమ +   𝐻ܸమை଴  (5) 

ɂɡɦɟɧɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɢɡɛɵɬɤɚ ɜɨɡɞɭɯɚ ɩɨ ɝɚɡɨɜɨɦɭ ɬɪɚɤɬɭ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 13. 

 
Ɍɚɛɥɢɰɚ 13 – Ʉɨɷɮɮɢɰɢɟɧɬɵ ɢɡɛɵɬɤɚ ɜɨɡɞɭɯɚ 

 
Ɍɨɩɨɱɧɚɹ 

ɤɚɦɟɪɚ 
ɒɉɉ Ʉɉɉ Ʉȼɉɉ ɉɁ ȼɗɄ Ɋȼɉ ɍɯ.ɝɚɡɵ 

α 1,2 1,2 1,21 1,23 1,24 1,25 1,413 1,45 

 

 

Ɋɢɫɭɧɨɤ 11 – Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɤɨɬɥɚ 

Ʉɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɦɟɬɨɞɨɦ ɨɛɪɚɬɧɨɝɨ 
ɛɚɥɚɧɫɚ: 𝜂ˍ = ͳͲͲ − ሺݍଶ + ଷݍ + ସݍ + ହݍ +  ଺ሻ (6)ݍ

ɉɨɬɟɪɹ ɬɟɩɥɚ ɫ ɭɯɨɞɹɳɢɦɢ ɝɚɡɚɦɢ: ݍଶ = 𝐻˖˘.ˆ−ఈ˖˘.ˆ∙𝐻˘బ˅ொ˓˓ ∙ ሺͳͲͲ −  ସሻ (7)ݍ

ɝɞɟ 𝐻˖˘.ˆ – ɷɧɬɚɥɶɩɢɹ ɭɯɨɞɹɳɢɯ ɝɚɡɨɜ, ɤȾɠ/ɤɝ, ɧɚɯɨɞɢɬɫɹ ɦɟɬɨɞɨɦ ɥɢɧɟɣɧɨɣ 
ɢɧɬɟɪɩɨɥɹɰɢɢ ɩɨ ɬɟɦɩɟɪɚɬɭɪɟ ɭɯɨɞɹɳɢɯ ɝɚɡɨɜ; 𝐻˘଴˅ – ɷɧɬɚɥɶɩɢɹ ɯɨɥɨɞɧɨɝɨ 
ɜɨɡɞɭɯɚ, ɤȾɠ/ɤɝ, ɧɚɯɨɞɢɬɫɹ ɩɨ ɬɟɦɩɟɪɚɬɭɪɟ ɯɨɥɨɞɧɨɝɨ ɜɨɡɞɭɯɚ; ߙ˖˘.ˆ – 
ɤɨɷɮɮɢɰɢɟɧɬ ɢɡɛɵɬɤɚ ɜɨɡɞɭɯɚ ɡɚ ɜɨɡɞɭɯɨɩɨɞɨɝɪɟɜɚɬɟɥɟɦ, ݍସ– ɩɨɬɟɪɹ ɬɟɩɥɚ ɨɬ 
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ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɧɟɞɨɠɨɝɚ, %, ܳ˓˓– ɪɚɛɨɱɟɟ ɪɚɫɩɨɥɚɝɚɟɦɨɟ ɬɟɩɥɨ ɫɝɨɪɚɧɢɹ 
ɬɨɩɥɢɜɚ, ɤȾɠ/ɤɝ. 

ɉɨɬɟɪɹ ɬɟɩɥɚ ɫ ɯɢɦɢɱɟɫɤɢɦ ɧɟɞɨɠɨɝɨɦ ɬɨɩɥɢɜɚ. Ⱦɥɹ ɜɫɟɯ ɩɵɥɟɭɝɨɥɶɧɵɯ 
ɤɨɬɥɨɜ ɞɚɧɧɚɹ ɬɟɩɥɨɜɚɹ ɩɨɬɟɪɹ ɪɚɜɧɚ ɧɭɥɸ. ɉɨɬɟɪɢ ɫ ɦɟɯɚɧɢɱɟɫɤɢɦ 
ɧɟɞɨɠɨɝɨɦ ɩɪɢɧɢɦɚɸɬɫɹ ɪɚɜɧɵɦɢ 1,5% 

Ʉɨɷɮɮɢɰɢɟɧɬ ɫɨɯɪɚɧɟɧɢɹ ɬɟɩɥɚ:  𝜑 = ͳ − ௤ఱଵ଴଴ (8) 

ɉɨɬɟɪɹ ɬɟɩɥɨɬɵ ɫ ɮɢɡɢɱɟɫɤɢɦ ɬɟɩɥɨɦ ɲɥɚɤɚ ݍ଺, % ɨɛɹɡɚɬɟɥɶɧɨ 
ɭɱɢɬɵɜɚɟɬɫɹ ɩɪɢ ɠɢɞɤɨɦ ɲɥɚɤɨɭɞɚɥɟɧɢɢ, ɚ ɩɪɢ ɬɜɟɪɞɨɦ ɲɥɚɤɨɭɞɚɥɟɧɢɢ ‒ 
ɬɨɥɶɤɨ ɜ ɫɥɭɱɚɟ ɞɥɹ ɜɵɫɨɤɨɡɨɥɶɧɵɯ ɬɨɩɥɢɜ: ݍ଺ = 𝑎˛ˎ∙ʏ˒∙ሺ௖௧ሻ˛ˎொ˓˓ ,  (9) 

ɝɞɟ 𝑎˛ˎ – ɞɨɥɹ ɲɥɚɤɚ, ሺܿݐሻ˛ˎ – ɷɧɬɚɥɶɩɢɹ ɲɥɚɤɚ, ɩɪɢ ɬɜɟɪɞɨɦ ɲɥɚɤɨɭɞɚɥɟɧɢɢ. 

ɉɨɥɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɫɥɟɞɭɸɳɟɝɨ ɜɵɪɚɠɟɧɢɹ, ɤɝ/ɫ: ʑ = ஽˒ˈ∙ሺℎ˒ˈ−௧˒˅̅̅ ̅̅ ሻ+஽˒˒∙ሺℎ``˒˒−ℎ`˒˒ሻொː˓ ∙𝜂ˍ˃˄˓ ,  (10) 

ɝɞɟ ܳː˓– ɧɢɡɲɚɹ ɪɚɛɨɱɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɬɨɩɥɢɜɚ, ɤȾɠ/ɤɝ, 𝜂ˍ˃˄˓– ɤɨɷɮɮɢɰɢɟɧɬ 
ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ, ℎ˒ˈ, ݐ˒˅̅̅ ̅̅ , ℎ``˒˒, ℎ`˒˒  – ɷɧɬɚɥɶɩɢɢ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɩɟɪɟɝɪɟɬɨɝɨ ɩɚɪɚ, ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ, ɩɚɪɚ ɩɪɨɦɩɟɪɟɝɪɟɜɚ ɧɚ 
ɜɯɨɞɟ ɢ ɧɚ ɜɵɯɨɞɟ ɢɡ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɹ, ɤȾɠ/ɤɝ, ɩɪɢɧɢɦɚɟɬ 
ɩɨ ɬɚɛɥɢɰɟ ɜɨɞɵ ɢ ɜɨɞɹɧɨɝɨ ɩɚɪɚ. 

Ɋɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ, ɤɝ/ɫ: ʑ˓ = ʑ ቀͳ − ௤రଵ଴଴ቁ (11) 

Ɍɚɛɥɢɰɚ 14 – ɉɚɪɚɦɟɬɪɵ ɪɚɛɨɱɟɣ ɫɪɟɞɵ ɩɨ ɩɚɪɨɜɨɞɹɧɨɦɭ ɬɪɚɤɬɭ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɜɟɥɢɱɢɧɵ 
Ɂɧɚɱɟɧɢɟ 

ɉɟɪɜɢɱɧɵɣ 
ɬɪɚɤɬ 

ȼɬɨɪɢɱɧɵɣ 
ɬɪɚɤɬ 

ɉɚɪɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɬ/ɱɚɫ 1650 1364 

Ⱦɚɜɥɟɧɢɟ ɧɚ ɜɯɨɞɟ ɜ ɬɪɚɤɬ, Ɇɉɚ 37,5  4,1  

Ɍɟɦɩɟɪɚɬɭɪɚ ɧɚ ɜɯɨɞɟ ɜ ɬɪɚɤɬ, ɨɋ  277 302  

ɗɧɬɚɥɶɩɢɹ ɧɚ ɜɯɨɞɟ ɜ ɬɪɚɤɬ, ɤȾɠ/ɤɝ 1214,914  2963,892  
Ⱦɚɜɥɟɧɢɟ ɧɚ ɜɵɯɨɞɟ ɢɡ ɬɪɚɤɬɚ, Ɇɉɚ 25  3,8  
Ɍɟɦɩɟɪɚɬɭɪɚ ɧɚ ɜɵɯɨɞɟ ɢɡ ɬɪɚɤɬɚ, ɨɋ  545 545  

ɗɧɬɚɥɶɩɢɹ ɧɚ ɜɵɯɨɞɟ ɢɡ ɬɪɚɤɬɚ, ɤȾɠ/ɤɝ  3323,015 3543,85  
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Ɍɚɛɥɢɰɚ 15 – Ɋɚɫɱɟɬ ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɪɚɛɨɬɵ ɤɨɬɥɚ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɜɟɥɢɱɢɧɵ 
ɗɤɢɛɚɫɬɭɡɫɤɢɣ ɉɨɥɵɫɚɟɜɫɤɢɣ Ȼɨɪɨɞɢɧɫɤɢɣ ɑɟɪɧɨɝɨɪɫɤɢɣ 

ɉɨɬɟɪɢ ɫ 
ɭɯɨɞɹɳɢɦɢ 
ɝɚɡɚɦɢ, % 

5,984 5,033 5,774 5,524 

ɉɨɬɟɪɢ ɫ 
ɯɢɦɢɱɟɫɤɢɦ 

ɧɟɞɨɠɨɝɨɦ, % 
0 0 0 0 

ɉɨɬɟɪɢ ɫ 
ɦɟɯɚɧɢɱɟɫɤɢɦ 
ɧɟɞɨɠɨɝɨɦ, % 

1,5 1,5 1,5 1,5 

ɉɨɬɟɪɢ ɫ 
ɧɚɪɭɠɧɵɯ 

ɩɨɜɟɪɯɧɨɫɬɟɣ, 
% 

0,2 0,2 0,2 0,2 

ɉɨɬɟɪɢ ɫ 
ɮɢɡɢɱɟɫɤɢɦ 

ɬɟɩɥɨɦ ɲɥɚɤɚ, 
% 

0,06 0,022 0,013 0,0324 

ɄɉȾ ɤɨɬɥɚ, % 92,4 93,245 92,513 92,744 
Ʉɨɷɮɮɢɰɢɟɧɬ 

ɫɨɯɪɚɧɟɧɢɹ 
ɬɟɩɥɚ 

0,998 0,998 0,998 0,998 

ɉɨɥɧɵɣ ɪɚɫɯɨɞ 
ɬɨɩɥɢɜɚ, ɤɝ/ɫ 

(ɬ/ɱ) 

73,55 
(264,8) 

53,672 
(193,218) 

84,815 
(305,336) 

70,051 
(252,183) 

Ɋɚɫɱɟɬɧɵɣ 
ɪɚɫɯɨɞ 

ɬɨɩɥɢɜɚ, ɤɝ/ɫ 
(ɬ/ɱ) 

72,5 
(261) 

52,866 
(190,319) 

83,543 
(300,756) 

69 
(248,401) 

Ɋɚɫɩɨɥɚɝɚɟɦɚɹ 
ɬɟɩɥɨɬɚ, 
ɤȾɠ/ɤɝ 

17476,49 23691,984 15112,348 18248,448 

 
Ɋɚɫɱɟɬ ɬɟɩɥɨɨɛɦɟɧɚ ɬɨɩɤɢ ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɰɟɥɶɸ ɨɩɪɟɞɟɥɟɧɢɟ 

ɬɟɦɩɟɪɚɬɭɪɵ ɝɚɡɨɜ ɧɚ ɜɵɯɨɞɟ ɢɡ ɬɨɩɨɱɧɨɣ ɤɚɦɟɪɵ ɢ ɬɟɩɥɨɜɨɝɨ ɧɚɩɪɹɠɟɧɢɹ. 
ɉɨɥɟɡɧɨɟ ɬɟɩɥɨɜɵɞɟɥɟɧɢɟ ɜ ɬɨɩɨɱɧɨɣ ɤɚɦɟɪɟ Qɬ, ɤȾɠ/ɤɝ: ܳ˕ = ܳː˓ ∙ ଵ଴଴−௤య−௤ర−௤లଵ଴଴−௤ర + ܳ஻,  (12) 

ɝɞɟ ܳː˓  – ɧɢɡɲɚɹ ɪɚɛɨɱɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɬɨɩɥɢɜɚ, ɤȾɠ/ɤɝ, ݍଷ – ɩɨɬɟɪɹ 
ɬɟɩɥɨɬɵ ɫ ɯɢɦɢɱɟɫɤɢɦ ɧɟɞɨɠɨɝɨɦ, %, ݍସ – ɩɨɬɟɪɹ ɬɟɩɥɨɬɵ ɫ ɦɟɯɚɧɢɱɟɫɤɢɦ 
ɧɟɞɨɠɨɝɨɦ, %, ݍ଺ – ɩɨɬɟɪɹ ɬɟɩɥɨɬɵ ɫ ɬɟɩɥɨɦ ɲɥɚɤɚ, %, ܳ஻ – ɬɟɩɥɨɬɚ 
ɩɨɫɬɭɩɚɸɳɟɝɨ ɜ ɬɨɩɤɭ ɝɨɪɹɱɟɝɨ ɜɨɡɞɭɯɚ, ɤȾɠ/ɤɝ. 

Ɍɟɩɥɨɬɚ ɩɨɫɬɭɩɚɸɳɟɝɨ ɜ ɬɨɩɨɱɧɭɸ ɤɚɦɟɪɭ ɜɨɡɞɭɯɚ, ɤȾɠ/ɤɝ: ܳ஻ = ˅ˆߚ ∙ 𝐻ˆ଴˅ + ሺ∆ߙ˕ + ˅ሻ𝐻˘଴ˎ˒ߙ∆  ,  (13) 
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ɝɞɟ ߚˆ˅ – ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɢɡɛɵɬɨɤ ɜɨɡɞɭɯɚ, 𝐻ˆ଴˅  – ɷɧɬɚɥɶɩɢɹ ɝɨɪɹɱɟɝɨ ɜɨɡɞɭɯɚ 
ɩɨɫɥɟ ɜɨɡɞɭɯɨɩɨɞɨɝɪɟɜɚɬɟɥɹ, ɤȾɠ/ɤɝ, ∆ߙ˕ – ɩɪɢɫɨɫɵ ɜɨɡɞɭɯɚ ɜ ɬɨɩɨɱɧɭɸ 
ɤɚɦɟɪɭ, ∆ߙ˒ˎ – ɩɪɢɫɨɫɵ ɜɨɡɞɭɯɚ ɜ ɩɵɥɟɫɢɫɬɟɦɭ, 𝐻˘଴˅  – ɷɧɬɚɥɶɩɢɹ ɯɨɥɨɞɧɨɝɨ 
ɜɨɡɞɭɯɚ, ɤȾɠ/ɤɝ. 

Ɉɬɧɨɫɢɬɟɥɶɧɵɣ ɢɡɛɵɬɨɤ ɜɨɡɞɭɯɚ: ߚˆ˅ = ˕ߙ − ˕ߙ∆ −  (14) ˎ˒ߙ∆

ɝɞɟ ߙ˕ – ɤɨɷɮɮɢɰɢɟɧɬ ɢɡɛɵɬɤɚ ɜɨɡɞɭɯɚ ɜ ɬɨɩɤɟ. 
Ɂɧɚɱɟɧɢɸ ܳ˕ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɟɨɪɟɬɢɱɟɫɤɚɹ (ɚɞɢɚɛɚɬɧɚɹ) ɬɟɦɩɟɪɚɬɭɪɚ 

ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ ɜ ɬɨɩɤɟ 𝜗𝑎, ℃, ɤɨɬɨɪɚɹ ɧɚɯɨɞɢɬɫɹ ɦɟɬɨɞɨɦ ɨɛɪɚɬɧɨɣ 
ɢɧɬɟɪɩɨɥɹɰɢɢ ɜ ɡɨɧɟ ɜɵɫɨɤɢɯ ɬɟɦɩɟɪɚɬɭɪ ɝɚɡɨɜ ɩɪɢ ɡɧɚɱɟɧɢɢ ߙ˕. 

Ʉɪɢɬɟɪɢɣ ɩɨɝɥɨɳɚɬɟɥɶɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ (ɤɪɢɬɟɪɢɣ Ȼɭɝɟɪɚ): ݑܤ =  (15)  ,˕ݏ݌݇

ɝɞɟ ݇ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɝɥɨɳɟɧɢɹ ɬɨɩɨɱɧɨɣ ɫɪɟɞɵ, 1/(ɦ·Ɇɉɚ), ݌ = Ͳ,ͳ – 
ɞɚɜɥɟɧɢɟ ɜ ɬɨɩɨɱɧɨɣ ɤɚɦɟɪɟ, Ɇɉɚ, ݏ˕ – ɷɮɮɟɤɬɢɜɧɚɹ ɬɨɥɳɢɧɚ ɢɡɥɭɱɚɸɳɟɝɨ 
ɫɥɨɹ ɬɨɩɨɱɧɨɣ ɤɚɦɟɪɵ, ɦ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɩɨɝɥɨɳɟɧɢɹ ɬɨɩɨɱɧɨɣ ɫɪɟɞɵ, 1/(ɦ·Ɇɉɚ), ɩɪɢ ɫɠɢɝɚɧɢɢ 
ɬɜɟɪɞɵɯ ɬɨɩɥɢɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: ݇ = ݎ˒ˆ݇ + ˎˊߤˎˊ݇ + ݇ˍ,  (16) 

ɝɞɟ  ݇ˆ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɝɥɨɳɟɧɢɹ ɥɭɱɟɣ ɝɚɡɨɜɨɣ ɮɚɡɨɣ ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ, 
1/(ɦ·Ɇɉɚ), ˒ݎ  – ɨɛɴɟɦɧɚɹ ɞɨɥɹ ɬɪɟɯɚɬɨɦɧɵɯ ɝɚɡɨɜ; ݇ˊˎ – ɤɨɷɮɮɢɰɢɟɧɬ 
ɨɫɥɚɛɥɟɧɢɹ ɥɭɱɟɣ ɜɡɜɟɲɟɧɧɵɦɢ ɜ ɬɨɩɨɱɧɨɣ ɫɪɟɞɟ ɱɚɫɬɢɰɚɦɢ ɥɟɬɭɱɟɣ ɡɨɥɵ, 
1/(ɦ·Ɇɉɚ); ߤˊˎ – ɤɨɧɰɟɧɬɪɚɰɢɹ ɡɨɥɨɜɵɯ ɱɚɫɬɢɰ ɜ ɬɨɩɨɱɧɨɣ ɤɚɦɟɪɟ; ݇ˍ – 
ɤɨɷɮɮɢɰɢɟɧɬ ɨɫɥɚɛɥɟɧɢɹ ɥɭɱɟɣ ɱɚɫɬɢɰɚɦɢ ɝɨɪɹɳɟɝɨ ɤɨɤɫɚ, ɩɪɢɧɢɦɚɟɦ ݇ˍ 
1/(ɦ·Ɇɉɚ). 

Ʉɨɷɮɮɢɰɢɟɧɬ ɩɨɝɥɨɳɟɧɢɹ ɥɭɱɟɣ, 1/(ɦ·Ɇɉɚ), ɝɚɡɨɜɨɣ ɮɚɡɨɣ ɩɪɨɞɭɤɬɨɜ 
ɫɝɨɪɚɧɢɹ: ݇ˆ = ቀ଻,଼+ଵ଺∙௥𝐻మ𝑂√௥˒ ∙௦˕ − ͳቁ ቀͳ − Ͳ,͵͹ ∙ ்̞′′ଵ଴଴଴ቁ, (17) 

ɝɞɟ ݎ𝐻మை – ɨɛɴɟɦɧɚɹ ɞɨɥɹ ɜɨɞɹɧɵɯ ɩɚɪɨɜ, ˒ݎ  – ɫɭɦɦɚɪɧɚɹ ɞɨɥɹ ɬɪɟɯɚɬɨɦɧɵɯ 
ɝɚɡɨɜ ɜ ɩɪɨɞɭɤɬɚɯ ɫɝɨɪɚɧɢɹ, ݏ˕ – ɷɮɮɟɤɬɢɜɧɚɹ ɬɨɥɳɢɧɚ ɢɡɥɭɱɚɸɳɟɝɨ ɫɥɨɹ 
ɬɨɩɤɢ, ɦ, Т′̞′ = 𝜗 ′̞′ + ʹ͹͵ – ɚɛɫɨɥɸɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɝɚɡɨɜ ɧɚ ɜɵɯɨɞɟ ɢɡ ɬɨɩɤɢ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɨɫɥɚɛɥɟɧɢɹ ɥɭɱɟɣ ɜɡɜɟɲɟɧɧɵɦɢ ɜ ɬɨɩɨɱɧɨɣ ɫɪɟɞɟ 
ɱɚɫɬɢɰɚɦɢ ɥɟɬɭɱɟɣ ɡɨɥɵ: ݇ˊˎ = ସଷ𝜌ˆሺ்̞′′ௗˊˎሻబ,లళ,  (18) 
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ɝɞɟ 𝜌ˆ = ͳ͵ͲͲ ˆ/ˏଷ– ɩɥɨɬɧɨɫɬɶ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɩɪɢ ɚɬɦɨɫɮɟɪɧɨɦ ɞɚɜɥɟɧɢɢ, ̞ܶ′′ 
– ɚɛɫɨɥɸɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɝɚɡɨɜ ɧɚ ɜɵɯɨɞɟ ɢɡ ɬɨɩɤɢ, Ʉ, ݀ˊˎ = ͳ͸ ˏˍˏ – 
ɷɮɮɟɤɬɢɜɧɵɣ ɞɢɚɦɟɬɪ ɡɨɥɨɜɵɯ ɱɚɫɬɢɰ, ɞɥɹ ɦɨɥɨɬɤɨɜɵɯ ɦɟɥɶɧɢɰ. 

ɉɨ ɧɚɣɞɟɧɧɨɦɭ ɡɧɚɱɟɧɢɸ Bu ɨɩɪɟɞɟɥɹɟɬɫɹ ɷɮɮɟɤɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ 
ɤɪɢɬɟɪɢɹ Ȼɭɝɟɪɚ :Bu ݑ̃ܤ  = ͳ,͸ ln ቀଵ,ସ∙஻௨మ+஻௨+ଶଵ,ସ∙஻௨మ−஻௨+ଶቁ (19) 

Ʉɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɨɥɨɠɟɧɢɹ ɮɚɤɟɥɚ: ܯ = Ͳ,ͷͻ − Ͳ,ͷܺ˕, (20) 

ɝɞɟ ܺ˕ – ɩɚɪɚɦɟɬɪ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣ ɨɬɧɨɫɢɬɟɥɶɧɭɸ ɜɵɫɨɬɭ ɩɨɥɨɠɟɧɢɹ ɡɨɧɵ 
ɦɚɤɫɢɦɚɥɶɧɵɯ ɬɟɦɩɟɪɚɬɭɪ ɜ ɬɨɩɤɟ. ܺ˕ = ℎˆℎ˕, (21) 

ɝɞɟ ℎˆ – ɜɵɫɨɬɚ ɪɚɡɦɟɳɟɧɢɹ ɝɨɪɟɥɨɤ ɨɬ ɩɨɞɚ ɬɨɩɤɢ, ℎ˕ – ɪɚɫɱɟɬɧɚɹ ɜɵɫɨɬɚ 
ɡɚɩɨɥɧɹɸɳɟɝɨ ɬɨɩɤɭ ɮɚɤɟɥɚ ɨɬ ɧɢɡɚ ɬɨɩɤɢ ɞɨ ɫɟɪɟɞɢɧɵ ɜɵɯɨɞɧɨɝɨ ɝɚɡɨɜɨɝɨ 
ɨɤɧɚ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɜɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɷɤɪɚɧɚ: 𝜓 = 𝑥 ∙ 𝜉, (22) 

ɝɞɟ 𝜉 – ɭɫɥɨɜɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɝɪɹɡɧɟɧɢɹ, 𝑥 – ɭɝɥɨɜɨɣ ɤɨɷɮɮɢɰɢɟɧɬ ɷɤɪɚɧɚ. 
Ɋɚɫɱɟɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɝɚɡɨɜ ɧɚ ɜɵɯɨɞɟ ɢɡ ɬɨɩɨɱɧɨɣ ɤɚɦɟɪɵ 𝜗 ′̞′: 𝜗 ′̞′ = Т𝑎ଵ+ெ∙஻௨బ,య∙[ఱ,లళ∙భబ−భభ𝜓˔˓𝐹˔˕೅𝑎య𝜑𝐵𝑝ሺ𝑉𝑐ሻ˔˓ ]బ,ల − ʹ͹͵ (23) 

ɝɞɟ ܯ – ɷɦɩɢɪɢɱɟɫɤɢɣ ɩɚɪɚɦɟɬɪ, ݑ̃ܤ – ɷɮɮɟɤɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɤɪɢɬɟɪɢɹ Ȼɭɝɟɪɚ, 𝜓˔˓ – ɫɪɟɞɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɜɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ, 𝐹 ˕ – ɩɨɥɧɚɹ ɩɥɨɳɚɞɶ 
ɩɨɜɟɪɯɧɨɫɬɢ ɫɬɟɧ ɬɨɩɤɢ, ɦ2, ܶ˃  – ɬɟɨɪɟɬɢɱɟɫɤɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɩɪɨɞɭɤɬɨɜ 
ɫɝɨɪɚɧɢɹ ɜ ɬɨɩɤɟ, Ʉ, 𝜙 – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɜɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ, ܤ˓ – ɪɚɫɯɨɞ 
ɬɨɩɥɢɜɚ ɧɚ ɤɨɬɟɥ, ɤɝ/ɫ, ሺܸܿሻ˔˓– ɫɪɟɞɧɹɹ ɫɭɦɦɚɪɧɚɹ ɬɟɩɥɨɟɦɤɨɫɬɶ ɩɪɨɞɭɤɬɨɜ 
ɫɝɨɪɚɧɢɹ 1 ɤɝ ɬɨɩɥɢɜɚ, ɤȾɠ/(ɤɝ·0ɋ): ሺܸܿሻ˔˓ = ொ˕−𝐻 ′̞′𝜗˃−𝜗′̞′ ,  (24) 

ɝɞɟ ܳ˕ – ɬɟɩɥɨɜɵɞɟɥɟɧɢɟ ɜ ɬɨɩɨɱɧɨɣ ɤɚɦɟɪɟ, ɤȾɠ/ɤɝ, 𝐻′̞′ – ɷɧɬɚɥɶɩɢɹ 
ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ ɬɨɩɥɢɜɚ, ɤȾɠ/ɤɝ, ɧɚ ɜɵɯɨɞɟ ɢɡ ɬɨɩɤɢ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɩɪɢɧɹɬɨɣ ɪɚɧɟɟ ɬɟɦɩɟɪɚɬɭɪɟ 𝜗 ′̞′ ɢ ɢɡɛɵɬɤɭ ɜɨɡɞɭɯɚ ɧɚ ɜɵɯɨɞɟ ɢɡ ɬɨɩɤɢ ߙ˕: Н′̞′ = ͻͳͲͺ,ͻͶ ˍДˉ/ˍˆ, 𝜗˃ – ɬɟɨɪɟɬɢɱɟɫɤɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɩɪɨɞɭɤɬɨɜ 
ɫɝɨɪɚɧɢɹ ɜ ɬɨɩɤɟ, 0ɋ, 𝜗 ′̞′ – ɬɟɦɩɟɪɚɬɭɪɚ ɝɚɡɨɜ ɧɚ ɜɵɯɨɞɟ ɢɡ ɬɨɩɤɢ, 0ɋ. 
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Ɉɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɬɟɩɥɨɬɵ, ɤȾɠ/ɤɝ, ɩɟɪɟɞɚɧɧɨɟ ɢɡɥɭɱɟɧɢɟɦ ɨɬ ɝɚɡɨɜ ɤ 
ɩɨɜɟɪɯɧɨɫɬɹɦ ɧɚɝɪɟɜɚ ɬɨɩɤɢ: ܳ˕ˎ = 𝜑 ∙ (ܳ˕ − 𝐻"̞),  (25) 

ɝɞɟ ܳ ˕ – ɬɟɩɥɨɜɵɞɟɥɟɧɢɟ ɜ ɬɨɩɨɱɧɨɣ ɤɚɦɟɪɟ, ɤȾɠ/ɤɝ, 𝐻"̞ – ɷɧɬɚɥɶɩɢɹ ɩɪɨɞɭɤɬɨɜ 
ɫɝɨɪɚɧɢɹ ɬɨɩɥɢɜɚ ɧɚ ɜɵɯɨɞɟ ɢɡ ɬɨɩɤɢ ɤȾɠ/ɤɝ. 

ɋɪɟɞɧɟɟ ɬɟɩɥɨɜɨɟ ɧɚɩɪɹɠɟɧɢɟ ɷɤɪɚɧɨɜ ɬɨɩɤɢ, ɤȼɬ/ɦ2: ݍˎ = ஻˓∙ொ˕ˎ𝐹 ˕ , (26) 

ɝɞɟ ܤ˓ – ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɚ ɤɨɬɟɥ, ɤɝ/ɫ, ܳ˕ˎ  – ɤɨɥɢɱɟɫɬɜɨ ɬɟɩɥɨɬɵ, ɩɟɪɟɞɚɧɧɨɟ 
ɢɡɥɭɱɟɧɢɟɦ ɨɬ ɝɚɡɨɜ ɤ ɩɨɜɟɪɯɧɨɫɬɹɦ ɧɚɝɪɟɜɚ ɬɨɩɤɢ, ɤȾɠ/ɤɝ, 𝐹 ˕ – ɩɨɥɧɚɹ 
ɩɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ ɫɬɟɧ ɬɨɩɤɢ, ɦ2. 

 
Ɋɚɫɱɟɬ ɩɨɞɜɟɫɧɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɧɚɝɪɟɜɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɛɚɥɚɧɫɨɜɵɦ 

ɭɪɚɜɧɟɧɢɹɦ ɦɟɬɨɞɨɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɩɪɢɛɥɢɠɟɧɢɣ ɫ ɨɩɪɟɞɟɥɟɧɢɟɦ 
ɬɟɩɥɨɜɨɫɩɪɢɹɬɢɹ ɢ ɬɟɦɩɟɪɚɬɭɪ ɧɚ ɜɯɨɞɟ ɢ ɧɚ ɜɵɯɨɞɟ ɩɨ ɝɚɡɚɦ ɢ ɪɚɛɨɱɟɦɭ ɬɟɥɭ. 

ɉɪɢɪɨɫɬ ɷɧɬɚɥɶɩɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: ∆ℎ = ொ∙ʑ˓D ,  (27) 

ɝɞɟ Q – ɬɟɩɥɨɜɨɫɩɪɢɹɬɢɟ ɩɨɜɟɪɯɧɨɫɬɢ, ɤȾɠ/ɤɝ, ʑ˓ – ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɚ ɤɨɬɟɥ, 
ɤɝ/ɫ, D – ɪɚɫɯɨɞ ɩɚɪɚ ɱɟɪɟɡ ɪɚɞɢɚɰɢɨɧɧɵɣ ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɶ, ɤɝ/ɫ. 

Ɍɟɩɥɨɜɨɫɩɪɢɹɬɢɟ ɩɨɜɟɪɯɧɨɫɬɟɣ ɧɚɝɪɟɜɚ, ɩɨɥɭɱɚɸɳɢɯ ɬɟɩɥɨ 
ɢɡɥɭɱɟɧɢɟɦ: ܳ = ௤ˎ∙𝜂˅∙𝐹 ˑ˕஻𝑝 ,  (28) 

ɝɞɟ ݍˎ – ɫɪɟɞɧɟɟ ɬɟɩɥɨɜɨɟ ɧɚɩɪɹɠɟɧɢɟ ɷɤɪɚɧɨɜ ɬɨɩɤɢ, ɤȼɬ/ɦ2, 𝜂˅ – 
ɤɨɷɮɮɟɰɢɟɧɬ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɬɟɩɥɨɜɨɫɩɪɢɹɬɢɹ; F– ɩɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ 
ɧɚɝɪɟɜɚ, ɦ2; ܤ௣ – ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ, ɤɝ/ɫ. 

Ɍɟɩɥɨɜɨɫɩɪɢɹɬɢɟ ɨɫɬɚɥɶɧɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɧɚɝɪɟɜɚ, ɤȾɠ/ɤɝ: ܳ = 𝜑 ∙ ሺ𝐻′ − 𝐻′′ + ߙ∆ ∙ 𝐻˘଴˅ ሻ,  (29) 

ɝɞɟ 𝜑 – ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɯɪɚɧɟɧɢɹ ɬɟɩɥɚ, H’’ ˋ H’ – ɷɧɬɚɥɶɩɢɢ ɝɚɡɨɜ ɧɚ ɜɯɨɞɟ ɢ 
ɧɚ ɜɵɯɨɞɟ ɢɡ ɩɨɜɟɪɯɧɨɫɬɢ ɧɚɝɪɟɜɚ, ɤȾɠ/ɤɝ; ∆α – ɜɟɥɢɱɢɧɚ ɩɪɢɫɨɫɨɜ ɜɨɡɞɭɯɚ ɜ 
ɩɨɜɟɪɯɧɨɫɬɢ ɧɚɝɪɟɜɚ; 𝐻˘଴˅  – ɷɧɬɚɥɶɩɢɹ ɯɨɥɨɞɧɨɝɨ ɜɨɡɞɭɯɚ, ɩɨɫɬɭɩɚɸɳɟɝɨ ɫ 
ɩɪɢɫɨɫɚɦɢ, ɤȾɠ/ɤɝ. 

Ɍɟɩɥɨɜɨɫɩɪɢɹɬɢɟ ɜɨɡɞɭɯɨɩɨɞɨɝɪɟɜɚɬɟɥɹ: ܳ = ቀߚˆ˅ + ∆ఈଶ ቁ ∙ ሺ𝐻ˆ଴˅ − 𝐻˘଴˅ ሻ,  (30) 
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ɝɞɟ ߚˆ˅  – ɤɨɷɮɮɢɰɢɟɧɬ ɢɡɛɵɬɤɚ ɜɨɡɞɭɯɚ ɧɚ ɜɵɯɨɞɟ ɢɡ 
ɜɨɡɞɭɯɨɩɨɞɨɝɪɟɜɚɬɟɥɹ, ∆ߙ˅˒ – ɜɟɥɢɱɢɧɚ ɩɪɢɫɨɫɨɜ ɜɨɡɞɭɯɚ ɜ 
ɜɨɡɞɭɯɨɩɨɞɨɝɪɟɜɚɬɟɥɟ, 𝐻˘଴˅  – ɷɧɬɚɥɶɩɢɹ ɯɨɥɨɞɧɨɝɨ ɜɨɡɞɭɯɚ, ɤȾɠ/ɤɝ, 𝐻ˆ଴˅ − 
ɷɧɬɚɥɶɩɢɹ ɜɨɡɞɭɯɚ ɧɚ ɜɵɯɨɞɟ ɢɡ ɜɨɡɞɭɯɨɩɨɞɨɝɪɟɜɚɬɟɥɹ, ɤȾɠ/ɤɝ. 

Ʉɨɥɢɱɟɫɬɜɨ ɬɟɩɥɚ, ɩɟɪɟɞɚɧɧɨɟ ɪɚɛɨɱɟɦɭ ɬɟɥɭ, ɤȾɠ/ɤɝ: ܳ = ௞∙𝐹∙∆௧஻˓ ,  (31) 

ɝɞɟ ݇ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɟɪɟɞɚɱɢ, ʑ˕ˏమ∙К, F– ɩɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ ɲɢɪɦ, ɦ2, ∆ݐ – ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɧɚɩɨɪ, ℃, ܤ˓ – ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɚ ɤɨɬɟɥ, ɤɝ/ɫ. 
Ɋɟɡɭɥɶɬɚɬɵ ɬɟɩɥɨɜɵɯ ɪɚɫɱɟɬɨɜ ɧɚ ɪɚɡɧɵɟ ɜɢɞɵ ɬɨɩɥɢɜɚ ɩɪɟɞɫɬɚɜɥɟɧ ɜ 

ɜɢɞɟ ɫɜɨɞɧɵɯ ɬɚɛɥɢɰ ɧɢɠɟ. 
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Ɍɚɛɥɢɰɚ 16 – Ɋɟɡɭɥɶɬɚɬɵ ɬɟɩɥɨɜɨɝɨ ɪɚɫɱɟɬɚ ɧɚ ɗɤɢɛɚɫɬɭɡɫɤɢɣ ɭɝɨɥɶ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɜɟɥɢɱɢɧɵ ȼɗɄ ɇɊɑ ɉɁ ɋɊɑ ɉɗ ȼɊɑ ɒɉɉ Ʉɉɉ Ʉȼɉɉ Ɋȼɉ 

Ⱦɢɚɦɟɬɪ ɢ ɬɨɥɳɢɧɚ ɬɪɭɛ, ɦɦ 32ɯ6 32ɯ6 32ɯ5 32ɯ6 32ɯ6 32ɯ5 32ɯ6 32ɯ5 57ɯ4 - 
Ɇɚɬɟɪɢɚɥ ɢɡɝɨɬɨɜɥɟɧɢɹ 20 12ɏ1ɆɎ 12ɏ1ɆɎ 12ɏ1ɆɎ 12ɏ1ɆɎ 12ɏ1ɆɎ 12ɏ18ɇ12Ɍ 12ɏ18ɇ12Ɍ 12ɏ18ɇ12Ɍ 2 
ɉɨɩɟɪɟɱɧɵɣ ɲɚɝ ɬɪɭɛ, ɦɦ 84 - 112 - - - 470 212 194 - 
ɉɪɨɞɨɥɶɧɵɣ ɲɚɝ ɬɪɭɛ, ɦɦ 50 - 40 - - - 36 50 80 - 
Ɉɬɧɨɫɢɬɟɥɶɧɨ ɩɨɩɟɪɟɱɧɵɣ ɲɚɝ 
ɬɪɭɛ 

2,62 - 3,5 - - - 14,69 6,62 3,4 - 

Ɉɬɧɨɫɢɬɟɥɶɧɨ ɩɪɨɞɨɥɶɧɵɣ ɲɚɝ 
ɬɪɭɛ 

1,562 - 1,25 - - - 1,125 1,562 1,404 - 

ɑɢɫɥɨ ɬɪɭɛ ɩɨ ɯɨɞɭ ɝɚɡɨɜ 21 - 32 - - - 72 12 12 - 

ɋɟɱɟɧɢɟ ɞɥɹ ɩɪɨɯɨɞɚ ɝɚɡɨɜ, ɦ2 202  - 232 - - - 265 276 230 112 
ɋɟɱɟɧɢɟ ɞɥɹ ɩɪɨɯɨɞɚ ɫɪɟɞɵ, ɦ2 0,422  0,226 0,384 0,22 0,28 0,356 0,25 0,249 1,628 112 
Ɍɢɩ ɩɭɱɤɚ ɒɚɯ. - ɒɚɯ. - - - Ʉɨɪɢɞ. ɒɚɯ. ɒɚɯ. ɂɧɬ. 
ɏɚɪɚɤɬɟɪ ɬɨɤɚ ɉɪɨɬ. - ɉɪɨɬ. - - ɉɪɹɦ. ɉɪɹɦ. ɉɪɹɦ. ɉɪɨɬ. ɉɪɨɬ. 
ɉɨɜɟɪɯɧɨɫɬɶ ɧɚɝɪɟɜɚ, ɦ2 9212  1108 9236 1478 740 761 2812 1790 6699 292600 
ɂɡɛɵɬɨɤ ɜɨɡɞɭɯɚ ɡɚ 
ɩɨɜɟɪɯɧɨɫɬɶɸ 

1,25 1,2 1,24 1,2 1,2 1,2 1,2 1,21 1,23 1,413 

ɉɪɢɫɨɫ ɜɨɡɞɭɯɚ ɜ ɝɚɡɨɯɨɞɟ 0,02  0 0,01 0 0 0 0 0,01 0,02 0,075 
Ɍɟɦɩɟɪɚɬɭɪɚ ɝɚɡɨɜ ɧɚ ɜɯɨɞɟ, ɨɋ  498 1942 725 1942 1942 1942 1047 963 914 338 
ɗɧɬɚɥɶɩɢɹ ɝɚɡɨɜ ɧɚ ɜɯɨɞɟ, 
ɤȾɠ/ɤɝ 

4546,15  19873,17 8958,3 19873,17 19873,17 19873,17 11866 9062,9 11549,56 4056,5 

Ɍɟɦɩɟɪɚɬɭɪɚ ɝɚɡɨɜ ɧɚ ɜɵɯɨɞɟ, 
ɨɋ 

380  1277 518 1277 1277 1277 1025 865 725 130 

ɗɧɬɚɥɶɩɢɹ ɝɚɡɨɜ ɧɚ ɜɵɯɨɞɟ, 
ɤȾɠ/ɤɝ 

 3456,75 12394,02 6273,07 12394,02 12394,02 12394,02 9842,31 8095 8958 1663 

Ɋɚɫɯɨɞ ɪɚɛɨɱɟɣ ɫɪɟɞɵ 1518 1518 1518 1518 1584 1617 1617 1650 1364 - 
Ɍɟɦɩɟɪɚɬɭɪɚ ɫɪɟɞɵ ɧɚ ɜɯɨɞɟ, ɨɋ 277  314 385 400 444 427 437 498 302 30 
ɗɧɬɚɥɶɩɢɹ ɫɪɟɞɵ ɧɚ ɜɯɨɞɟ, 
ɤȾɠ/ɤɝ 

1215,94  1403,23 1684,38 2187,2 2840,82 2744,5 2831,2 3146,7 3192,78 180 

Ɍɟɦɩɟɪɚɬɭɪɚ ɫɪɟɞɵ ɧɚ ɜɵɯɨɞɟ, 
ɨɋ 

314  385 400 455 496 438 508 545 545 337 
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ɇɚɢɦɟɧɨɜɚɧɢɟ ɜɟɥɢɱɢɧɵ ȼɗɄ ɇɊɑ ɉɁ ɋɊɑ ɉɗ ȼɊɑ ɒɉɉ Ʉɉɉ Ʉȼɉɉ Ɋȼɉ 
ɗɧɬɚɥɶɩɢɹ ɫɪɟɞɵ ɧɚ ɜɵɯɨɞɟ, 
ɤȾɠ/ɤɝ 

1403,23  1684,38 2187,2 2849,2 2974,9 2831,2 3184,4 3322,67 3298,368 2084,52 

Ɍɟɩɥɨɜɨɫɩɪɢɹɬɢɟ ɩɨ ɛɚɥɚɧɫɭ, 
ɤȾɠ/ɤɝ 

206  4436 407 3240 1645 1089 4550,34 955,32 1843,6 2260 

Ɋɚɫɱɟɬɧɚɹ ɪɚɡɧɢɰɚ ɬɟɦɩɟɪɚɬɭɪ, 
ɨɋ 

 139,2 - 191 - - - - 388 292 64 

Ʉɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɟɪɟɞɚɱɢ, 
ȼɬ/ɦ2Ʉ 

52,9  - 63,2 - - - 68,2 85,2 54,8 9,4 

 
  

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 16 
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Ɍɚɛɥɢɰɚ 17 – Ɋɟɡɭɥɶɬɚɬɵ ɬɟɩɥɨɜɨɝɨ ɪɚɫɱɟɬɚ ɧɚ ɉɨɥɵɫɚɟɜɫɤɢɣ ɭɝɨɥɶ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɜɟɥɢɱɢɧɵ ȼɗɄ ɇɊɑ ɉɁ ɋɊɑ ɉɗ ȼɊɑ ɒɉɉ Ʉɉɉ Ʉȼɉɉ Ɋȼɉ 

Ⱦɢɚɦɟɬɪ ɢ ɬɨɥɳɢɧɚ ɬɪɭɛ, ɦɦ 32ɯ6 32ɯ6 32ɯ5 32ɯ6 32ɯ6 32ɯ5 32ɯ6 32ɯ5 57ɯ4 - 
Ɇɚɬɟɪɢɚɥ ɢɡɝɨɬɨɜɥɟɧɢɹ 20 12ɏ1ɆɎ 12ɏ1ɆɎ 12ɏ1ɆɎ 12ɏ1ɆɎ 12ɏ1ɆɎ 12ɏ18ɇ12Ɍ 12ɏ18ɇ12Ɍ 12ɏ18ɇ12Ɍ 2 
ɉɨɩɟɪɟɱɧɵɣ ɲɚɝ ɬɪɭɛ, ɦɦ 84 - 112 - - - 470 212 194 - 
ɉɪɨɞɨɥɶɧɵɣ ɲɚɝ ɬɪɭɛ, ɦɦ 50 - 40 - - - 36 50 80 - 
Ɉɬɧɨɫɢɬɟɥɶɧɨ ɩɨɩɟɪɟɱɧɵɣ 
ɲɚɝ ɬɪɭɛ 

2,62 - 3,5 - - - 14,69 6,62 3,4 - 

Ɉɬɧɨɫɢɬɟɥɶɧɨ ɩɪɨɞɨɥɶɧɵɣ 
ɲɚɝ ɬɪɭɛ 

1,562 - 1,25 - - - 1,125 1,562 1,404 - 

ɑɢɫɥɨ ɬɪɭɛ ɩɨ ɯɨɞɭ ɝɚɡɨɜ 21 - 32 - - - 72 12 12 - 

ɋɟɱɟɧɢɟ ɞɥɹ ɩɪɨɯɨɞɚ ɝɚɡɨɜ, 
ɦ2 

202  - 232 - - - 265 276 230 112 

ɋɟɱɟɧɢɟ ɞɥɹ ɩɪɨɯɨɞɚ ɫɪɟɞɵ, 
ɦ2 

0,422  0,226 0,384 0,22 0,28 0,356 0,25 0,249 1,628 112 

Ɍɢɩ ɩɭɱɤɚ ɒɚɯ. - ɒɚɯ. - - - Ʉɨɪɢɞ. ɒɚɯ. ɒɚɯ. ɂɧɬ. 
ɏɚɪɚɤɬɟɪ ɬɨɤɚ ɉɪɨɬ. - ɉɪɨɬ. - - ɉɪɹɦ. ɉɪɹɦ. ɉɪɹɦ. ɉɪɨɬ. ɉɪɨɬ. 
ɉɨɜɟɪɯɧɨɫɬɶ ɧɚɝɪɟɜɚ, ɦ2 9212  1108 9236 1478 740 761 2812 1790 6699 292600 
ɂɡɛɵɬɨɤ ɜɨɡɞɭɯɚ ɡɚ 
ɩɨɜɟɪɯɧɨɫɬɶɸ 

1,25 1,2 1,24 1,2 1,2 1,2 1,2 1,21 1,23 1,413 

ɉɪɢɫɨɫ ɜɨɡɞɭɯɚ ɜ ɝɚɡɨɯɨɞɟ 0,02  0 0,01 0 0 0 0 0,01 0,02 0,075 
Ɍɟɦɩɟɪɚɬɭɪɚ ɝɚɡɨɜ ɧɚ ɜɯɨɞɟ, 
ɨɋ 

502 1972 673 1972 1972 1972 1179 922 857 371 

ɗɧɬɚɥɶɩɢɹ ɝɚɡɨɜ ɧɚ ɜɯɨɞɟ, 
ɤȾɠ/ɤɝ 

6066 26604,06 8260,676 26604,06 26604,06 26604,06 14990 11414,081 10610 4419,874 

Ɍɟɦɩɟɪɚɬɭɪɚ ɝɚɡɨɜ ɧɚ 
ɜɵɯɨɞɟ, ɨɋ 

382 1209 502 1209 1209 1209 1022 857 673 142 

ɗɧɬɚɥɶɩɢɹ ɝɚɡɨɜ ɧɚ ɜɵɯɨɞɟ, 
ɤȾɠ/ɤɝ 

4564 15408,67 6066 15408,67 15408,67 15408,67 12790 10610 8261 1819 

Ɋɚɫɯɨɞ ɪɚɛɨɱɟɣ ɫɪɟɞɵ 1518 1518 1518 1551 1551 1584 1584 1650 1364 - 
Ɍɟɦɩɟɪɚɬɭɪɚ ɫɪɟɞɵ ɧɚ ɜɯɨɞɟ, 
ɨɋ 

277 301,924 386,7 393,02 425,362 433,048 463,581 501,027 394,211 30 
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ɇɚɢɦɟɧɨɜɚɧɢɟ ɜɟɥɢɱɢɧɵ ȼɗɄ ɇɊɑ ɉɁ ɋɊɑ ɉɗ ȼɊɑ ɒɉɉ Ʉɉɉ Ʉȼɉɉ Ɋȼɉ 
ɗɧɬɚɥɶɩɢɹ ɫɪɟɞɵ ɧɚ ɜɯɨɞɟ, 
ɤȾɠ/ɤɝ 

1215,06 1338,35 1913,725 2017,605 2659,77 2787,14 2976,59 3198,521 3012,964 247,19 

Ɍɟɦɩɟɪɚɬɭɪɚ ɫɪɟɞɵ ɧɚ 
ɜɵɯɨɞɟ, ɨɋ 

301,924 386,7 393,02 425,362 446,78 463,581 523,11 547,975 513,446 312 

ɗɧɬɚɥɶɩɢɹ ɫɪɟɞɵ ɧɚ ɜɵɯɨɞɟ, 
ɤȾɠ/ɤɝ 

1338,35 1913,725 2017,605 2659,77 2863,49 2976,59 3239,83 3332,707 3476,47 2605,267 

Ɍɟɩɥɨɜɨɫɩɪɢɹɬɢɟ ɩɨ ɛɚɥɚɧɫɭ, 
ɤȾɠ/ɤɝ 

988,151 4589 835,024 5182 1660,25 1576,586 2174,726 805,11 2362,102 2639,036 

Ɋɚɫɱɟɬɧɚɹ ɪɚɡɧɢɰɚ 
ɬɟɦɩɟɪɚɬɭɪ, ɨɋ 

93,75 - 69,724 - - - 349,003 362,5 310,861 73,337 

Ʉɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɟɪɟɞɚɱɢ, 
ȼɬ/ɦ2Ʉ 

60,5 - 63,6 - - - 64,7 55 44 6,05 

 
  

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 17 
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Ɍɚɛɥɢɰɚ 18 – Ɋɟɡɭɥɶɬɚɬɵ ɬɟɩɥɨɜɨɝɨ ɪɚɫɱɟɬɚ ɧɚ Ȼɨɪɨɞɢɧɫɤɢɣ ɭɝɨɥɶ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɜɟɥɢɱɢɧɵ ȼɗɄ ɇɊɑ ɉɁ ɋɊɑ ɉɗ ȼɊɑ ɒɉɉ Ʉɉɉ Ʉȼɉɉ Ɋȼɉ 

Ⱦɢɚɦɟɬɪ ɢ ɬɨɥɳɢɧɚ ɬɪɭɛ, ɦɦ 32ɯ6 32ɯ6 32ɯ5 32ɯ6 32ɯ6 32ɯ5 32ɯ6 32ɯ5 57ɯ4 - 
Ɇɚɬɟɪɢɚɥ ɢɡɝɨɬɨɜɥɟɧɢɹ 20 12ɏ1ɆɎ 12ɏ1ɆɎ 12ɏ1ɆɎ 12ɏ1ɆɎ 12ɏ1ɆɎ 12ɏ18ɇ12Ɍ 12ɏ18ɇ12Ɍ 12ɏ18ɇ12Ɍ 2 
ɉɨɩɟɪɟɱɧɵɣ ɲɚɝ ɬɪɭɛ, ɦɦ 84 - 112 - - - 470 212 194 - 
ɉɪɨɞɨɥɶɧɵɣ ɲɚɝ ɬɪɭɛ, ɦɦ 50 - 40 - - - 36 50 80 - 
Ɉɬɧɨɫɢɬɟɥɶɧɨ ɩɨɩɟɪɟɱɧɵɣ ɲɚɝ 
ɬɪɭɛ 

2,62 - 3,5 - - - 14,69 6,62 3,4 - 

Ɉɬɧɨɫɢɬɟɥɶɧɨ ɩɪɨɞɨɥɶɧɵɣ ɲɚɝ 
ɬɪɭɛ 

1,562 - 1,25 - - - 1,125 1,562 1,404 - 

ɑɢɫɥɨ ɬɪɭɛ ɩɨ ɯɨɞɭ ɝɚɡɨɜ 21 - 32 - - - 72 12 12 - 

ɋɟɱɟɧɢɟ ɞɥɹ ɩɪɨɯɨɞɚ ɝɚɡɨɜ, ɦ2 202  - 232 - - - 265 276 230 112 
ɋɟɱɟɧɢɟ ɞɥɹ ɩɪɨɯɨɞɚ ɫɪɟɞɵ, ɦ2 0,422  0,226 0,384 0,22 0,28 0,356 0,25 0,249 1,628 112 
Ɍɢɩ ɩɭɱɤɚ ɒɚɯ. - ɒɚɯ. - - - Ʉɨɪɢɞ. ɒɚɯ. ɒɚɯ. ɂɧɬ. 
ɏɚɪɚɤɬɟɪ ɬɨɤɚ ɉɪɨɬ. - ɉɪɨɬ. - - ɉɪɹɦ. ɉɪɹɦ. ɉɪɹɦ. ɉɪɨɬ. ɉɪɨɬ. 
ɉɨɜɟɪɯɧɨɫɬɶ ɧɚɝɪɟɜɚ, ɦ2 9212  1108 1108 1478 740 761 4218 3222 16750 292600 
ɂɡɛɵɬɨɤ ɜɨɡɞɭɯɚ ɡɚ 
ɩɨɜɟɪɯɧɨɫɬɶɸ 

1,25 1,2 1,24 1,2 1,2 1,2 1,2 1,21 1,23 1,413 

ɉɪɢɫɨɫ ɜɨɡɞɭɯɚ ɜ ɝɚɡɨɯɨɞɟ 0,02  0 0,01 0 0 0 0 0,01 0,02 0,075 
Ɍɟɦɩɟɪɚɬɭɪɚ ɝɚɡɨɜ ɧɚ ɜɯɨɞɟ, ɨɋ 447 1772,6 564  1772,6 1772,6 1772,6 1192 960 845 342 
ɗɧɬɚɥɶɩɢɹ ɝɚɡɨɜ ɧɚ ɜɯɨɞɟ, 
ɤȾɠ/ɤɝ 

3841 17028,9  4892,76 17028,9 17028,9 17028,9 11216,5 3048,95 7603,3 2893,64 

Ɍɟɦɩɟɪɚɬɭɪɚ ɝɚɡɨɜ ɧɚ ɜɵɯɨɞɟ, ɨɋ 353 1221 447  1221 1221 1221 960 845 564 141 
ɗɧɬɚɥɶɩɢɹ ɝɚɡɨɜ ɧɚ ɜɵɯɨɞɟ, 
ɤȾɠ/ɤɝ 

 2996 11220 3841 11220 11220 11220 8583 7503,806 4893 1282 

Ɋɚɫɯɨɞ ɪɚɛɨɱɟɣ ɫɪɟɞɵ 1518 1518 1518 1518 1584 1617 1617 1650 1364 - 
Ɍɟɦɩɟɪɚɬɭɪɚ ɫɪɟɞɵ ɧɚ ɜɯɨɞɟ, ɨɋ 277  308,6 380,513 380,5 413,7 401,32 415,2 474,12 333,7 50 
ɗɧɬɚɥɶɩɢɹ ɫɪɟɞɵ ɧɚ ɜɯɨɞɟ, 
ɤȾɠ/ɤɝ 

1215,1  1372,6 1845 1844,71 3637 2436,85 2652,54 3048,95 3124,26 273,79 

Ɍɟɦɩɟɪɚɬɭɪɚ ɫɪɟɞɵ ɧɚ ɜɵɯɨɞɟ, 
ɨɋ 

 310,6 380,5 394,78 413,7 421,5 415,19 482,86 532,84 534,64 298 
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ɇɚɢɦɟɧɨɜɚɧɢɟ ɜɟɥɢɱɢɧɵ ȼɗɄ ɇɊɑ ɉɁ ɋɊɑ ɉɗ ȼɊɑ ɒɉɉ Ʉɉɉ Ʉȼɉɉ Ɋȼɉ 
ɗɧɬɚɥɶɩɢɹ ɫɪɟɞɵ ɧɚ ɜɵɯɨɞɟ, 
ɤȾɠ/ɤɝ 

 1383,33 1844,71 2053,2 2524,52 2675,59 2652,5 3086,38 3282,59 3525 1633,9 

Ɍɟɩɥɨɜɨɫɩɪɢɹɬɢɟ ɩɨ ɛɚɥɚɧɫɭ, 
ɤȾɠ/ɤɝ 

 846,2 2383 1055,7 3637 795,7 1022,8 2367,35 1073,6 2581,4 1627,86 

Ɋɚɫɱɟɬɧɚɹ ɪɚɡɧɢɰɚ ɬɟɦɩɟɪɚɬɭɪ, 
ɨɋ 

 103,381 - 110,092 - - - 368,33 393,08 268,6 64,1 

Ʉɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɟɪɟɞɚɱɢ, 
ȼɬ/ɦ2Ʉ 

64,5  - 70 - - - 72 68 47 7,25 

 
  

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 18 
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Ɍɚɛɥɢɰɚ 19 – Ɋɟɡɭɥɶɬɚɬɵ ɬɟɩɥɨɜɨɝɨ ɪɚɫɱɟɬɚ ɧɚ ɑɟɪɧɨɝɨɪɫɤɢɣ ɭɝɨɥɶ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɜɟɥɢɱɢɧɵ ȼɗɄ ɇɊɑ ɉɁ ɋɊɑ ɉɗ ȼɊɑ ɒɉɉ Ʉɉɉ Ʉȼɉɉ Ɋȼɉ 

Ⱦɢɚɦɟɬɪ ɢ ɬɨɥɳɢɧɚ ɬɪɭɛ, ɦɦ 32ɯ6 32ɯ6 32ɯ5 32ɯ6 32ɯ6 32ɯ5 32ɯ6 32ɯ5 57ɯ4 - 
Ɇɚɬɟɪɢɚɥ ɢɡɝɨɬɨɜɥɟɧɢɹ 20 12ɏ1ɆɎ 12ɏ1ɆɎ 12ɏ1ɆɎ 12ɏ1ɆɎ 12ɏ1ɆɎ 12ɏ18ɇ12Ɍ 12ɏ18ɇ12Ɍ 12ɏ18ɇ12Ɍ 2 
ɉɨɩɟɪɟɱɧɵɣ ɲɚɝ ɬɪɭɛ, ɦɦ 84 - 112 - - - 470 212 194 - 
ɉɪɨɞɨɥɶɧɵɣ ɲɚɝ ɬɪɭɛ, ɦɦ 50 - 40 - - - 36 50 80 - 
Ɉɬɧɨɫɢɬɟɥɶɧɨ ɩɨɩɟɪɟɱɧɵɣ ɲɚɝ 
ɬɪɭɛ 

2,62 - 3,5 - - - 14,69 6,62 3,4 - 

Ɉɬɧɨɫɢɬɟɥɶɧɨ ɩɪɨɞɨɥɶɧɵɣ ɲɚɝ 
ɬɪɭɛ 

1,562 - 1,25 - - - 1,125 1,562 1,404 - 

ɑɢɫɥɨ ɬɪɭɛ ɩɨ ɯɨɞɭ ɝɚɡɨɜ 21 - 32 - - - 72 12 12 - 

ɋɟɱɟɧɢɟ ɞɥɹ ɩɪɨɯɨɞɚ ɝɚɡɨɜ, ɦ2 202  - 232 - - - 265 276 230 112 
ɋɟɱɟɧɢɟ ɞɥɹ ɩɪɨɯɨɞɚ ɫɪɟɞɵ, ɦ2 0,422  0,226 0,384 0,22 0,28 0,356 0,25 0,249 1,628 112 
Ɍɢɩ ɩɭɱɤɚ ɒɚɯ. - ɒɚɯ. - - - Ʉɨɪɢɞ. ɒɚɯ. ɒɚɯ. ɂɧɬ. 
ɏɚɪɚɤɬɟɪ ɬɨɤɚ ɉɪɨɬ. - ɉɪɨɬ. - - ɉɪɹɦ. ɉɪɹɦ. ɉɪɹɦ. ɉɪɨɬ. ɉɪɨɬ. 
ɉɨɜɟɪɯɧɨɫɬɶ ɧɚɝɪɟɜɚ, ɦ2 9212  1108 9236 1478 740 761 2812 1790 6699 292600 
ɂɡɛɵɬɨɤ ɜɨɡɞɭɯɚ ɡɚ 
ɩɨɜɟɪɯɧɨɫɬɶɸ 

1,25 1,2 1,24 1,2 1,2 1,2 1,2 1,21 1,23 1,413 

ɉɪɢɫɨɫ ɜɨɡɞɭɯɚ ɜ ɝɚɡɨɯɨɞɟ 0,02  0 0,01 0 0 0 0 0,01 0,02 0,075 
Ɍɟɦɩɟɪɚɬɭɪɚ ɝɚɡɨɜ ɧɚ ɜɯɨɞɟ, ɨɋ 507 1913 676 1913 1913 1913 1057 918 857 375 
ɗɧɬɚɥɶɩɢɹ ɝɚɡɨɜ ɧɚ ɜɯɨɞɟ, 
ɤȾɠ/ɤɝ 

4862,4 20481,43 6586,774 20481,43 20481,43 20481,43 10550 9023 8423 3544,98 

Ɍɟɦɩɟɪɚɬɭɪɚ ɝɚɡɨɜ ɧɚ ɜɵɯɨɞɟ, 
ɨɋ 

386 1087 507 1087 1087 1087 927 857 676 133 

ɗɧɬɚɥɶɩɢɹ ɝɚɡɨɜ ɧɚ ɜɵɯɨɞɟ, 
ɤȾɠ/ɤɝ 

3660 10887,4 4862 10887,4 10887,4 10887,4 9121 8423 6587 1354 

Ɋɚɫɯɨɞ ɪɚɛɨɱɟɣ ɫɪɟɞɵ 1650 1650 1650 1650 1650 1650 1650 1650 1650 1650 
Ɍɟɦɩɟɪɚɬɭɪɚ ɫɪɟɞɵ ɧɚ ɜɯɨɞɟ, ɨɋ 277 301,03 387,707 393,5 403,535 439,1 475,2 525,138 414,667 30 
ɗɧɬɚɥɶɩɢɹ ɫɪɟɞɵ ɧɚ ɜɯɨɞɟ, 
ɤȾɠ/ɤɝ 

1215,06 1333,78 1926,56 2027,223 2334,85 2828,2 3031,78 3246,9 3247,59 189,97 

Ɍɟɦɩɟɪɚɬɭɪɚ ɫɪɟɞɵ ɧɚ ɜɵɯɨɞɟ, 
ɨɋ 

301,03 387,707 393,5 403,535 455,23 475,2 525,138 549,4 534,16 316 
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ɇɚɢɦɟɧɨɜɚɧɢɟ ɜɟɥɢɱɢɧɵ ȼɗɄ ɇɊɑ ɉɁ ɋɊɑ ɉɗ ȼɊɑ ɒɉɉ Ʉɉɉ Ʉȼɉɉ Ɋȼɉ 
ɗɧɬɚɥɶɩɢɹ ɫɪɟɞɵ ɧɚ ɜɵɯɨɞɟ, 
ɤȾɠ/ɤɝ 

1333,78 1926,56 2027,223 2334,85 2912,7 3031,78 3246,9 3337,25 3523,823 2028,08 

Ɍɟɩɥɨɜɨɫɩɪɢɹɬɢɟ ɩɨ ɛɚɥɚɧɫɭ, 
ɤȾɠ/ɤɝ 

793,7 3933 671,811 4452 1422,7 3031 1429,6 601,777 1816,121 2194,37 

Ɋɚɫɱɟɬɧɚɹ ɪɚɡɧɢɰɚ ɬɟɦɩɟɪɚɬɭɪ, 
ɨɋ 

96,97 - 72,4 - - - 233,67 348,89 291,34 77,76 

Ʉɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɟɪɟɞɚɱɢ, 
ȼɬ/ɦ2Ʉ 

61,3 - 67,3 - - - 66 58 45,2 6,66 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 17 
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Ɋɢɫɭɧɨɤ 12 – Ɋɟɡɭɥɶɬɚɬɵ ɬɟɩɥɨɜɨɝɨ ɪɚɫɱɟɬɚ ɧɚ ɗɤɢɛɚɫɬɭɡɫɤɢɣ ɭɝɨɥɶ 

 

Ɋɢɫɭɧɨɤ 13 – Ɋɟɡɭɥɶɬɚɬɵ ɬɟɩɥɨɜɨɝɨ ɪɚɫɱɟɬɚ ɧɚ ɉɨɥɵɫɚɟɜɫɤɢɣ ɭɝɨɥɶ 
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Ɋɢɫɭɧɨɤ 14 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɧɚ Ȼɨɪɨɞɢɧɫɤɢɣ ɭɝɨɥɶ 

 

Ɋɢɫɭɧɨɤ 15 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɧɚ ɑɟɪɧɨɝɨɪɫɤɢɣ ɭɝɨɥɶ 
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ɉɨɥɵɫɚɟɜɫɤɢɣ ɭɝɨɥɶ ɨɛɟɫɩɟɱɢɜɚɟɬ ɪɚɛɨɬɭ ɤɨɬɥɚ ɫ ɦɢɧɢɦɚɥɶɧɵɦ 
ɪɚɫɯɨɞɨɦ ɬɨɩɥɢɜɚ, ɜɜɢɞɭ ɫɜɨɟɣ ɜɵɫɨɤɨɣ ɤɚɥɨɪɢɣɧɨɫɬɢ. ȼ ɪɚɫɱɟɬɟ ɧɟ 
ɩɪɨɢɡɜɨɞɢɥɨɫɶ ɭɜɟɥɢɱɟɧɢɟ ɩɥɨɳɚɞɟɣ ɧɚɝɪɟɜɚ ɩɨ ɩɟɪɜɢɱɧɨɦɭ ɬɪɚɤɬɭ, 
ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɵ ɜɩɪɵɫɤɢ. ɒɢɪɦɨɜɵɣ ɢ ɤɨɧɜɟɤɬɢɜɧɵɣ ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɶ 
ɪɚɛɨɬɚɟɬ ɜ ɪɟɠɢɦɟ ɩɨɜɵɲɟɧɧɵɯ ɬɟɦɩɟɪɚɬɭɪ, ɱɬɨ ɨɬɪɢɰɚɬɟɥɶɧɨ ɫɤɚɡɵɜɚɟɬɫɹ ɧɚ 
ɧɚɞɟɠɧɨɫɬɢ ɪɚɛɨɬɵ ɷɬɢɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɧɚɝɪɟɜɚ, ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɢɯ ɧɚɞɟɠɧɨɫɬɢ 
ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɨɜɵɲɟɧɧɵɟ ɪɚɫɯɨɞɵ ɧɚ ɜɩɪɵɫɤ ɩɟɪɟɞ Ʉɉɉ ɢ ȼɊɑ. 
Ɍɟɦɩɟɪɚɬɭɪɚ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɧɚ ɜɵɯɨɞɟ ɢɡ ɬɨɩɤɢ ɧɟ ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɛɟɡɲɥɚɤɨɜɨɱɧɵɣ ɪɟɠɢɦ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɬɨɩɨɱɧɨɣ ɤɚɦɟɪɵ ɢ ɲɢɪɦɨɜɨɝɨ 
ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɹ. ɋ ɰɟɥɶɸ ɭɦɟɧɶɲɟɧɢɹ ɨɛɴɟɦɨɜ ɪɟɤɨɧɫɬɪɭɤɰɢɣ ɢɡɦɟɧɟɧ 
ɪɚɫɯɨɞ ɜ ɛɚɣɩɚɫ ɉɉɌɈ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɫɪɟɞɵ ɩɨ ɜɬɨɪɢɱɧɨɦɭ 
ɬɪɚɤɬɭ. 

ɑɟɪɧɨɝɨɪɫɤɢɣ ɭɝɨɥɶ ɨɛɟɫɩɟɱɢɜɚɟɬ ɛɟɡɲɥɚɤɨɜɨɱɧɵɣ ɪɟɠɢɦ ɢ ɛɨɥɟɟ 
ɧɚɞɟɠɧɭɸ ɪɚɛɨɬɭ ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɟɣ. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɚ, ɢɦɟɟɬ 
ɦɚɤɫɢɦɚɥɶɧɨɟ ɬɟɩɥɨɜɨɟ ɧɚɩɪɹɠɟɧɢɟ ɬɨɩɨɱɧɨɝɨ ɨɛɴɟɦɚ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ 
ɩɨɥɭɱɢɬɶ ɧɨɦɢɧɚɥɶɧɵɟ ɩɚɪɚɦɟɬɪɵ ɩɚɪɚ ɫ ɩɪɨɜɟɞɟɧɢɟɦ ɦɢɧɢɦɚɥɶɧɵɯ ɨɛɴɟɦɨɜ 
ɪɟɤɨɧɫɬɪɭɤɰɢɣ ɩɨɜɟɪɯɧɨɫɬɟɣ ɧɚɝɪɟɜɚ. Ⱦɚɧɧɵɣ ɜɢɞ ɬɨɩɥɢɜɚ ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɭɦɟɧɶɲɟɧɢɟ ɪɚɫɯɨɞɚ ɬɨɩɥɢɜɚ ɧɚ ɤɨɬɟɥ. 

ɉɪɢ ɫɠɢɝɚɧɢɢ Ȼɨɪɨɞɢɧɫɤɨɝɨ ɭɝɥɹ ɧɨɦɢɧɚɥɶɧɵɟ ɩɚɪɚɦɟɬɪɵ ɩɚɪɚ ɧɟ 
ɦɨɝɭɬ ɛɵɬɶ ɞɨɫɬɢɝɧɭɬɵ ɛɟɡ ɞɨɫɬɚɬɨɱɧɨ ɫɟɪɶɟɡɧɵɯ ɢɡɦɟɧɟɧɢɣ ɤɨɧɫɬɪɭɤɰɢɢ 
ɩɨɜɟɪɯɧɨɫɬɟɣ ɧɚɝɪɟɜɚ. ɂɡ-ɡɚ ɧɢɡɤɨɣ ɤɚɥɨɪɢɣɧɨɫɬɢ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɚ ɤɨɬɟɥ 
ɩɪɟɜɵɲɚɟɬ ɪɚɫɯɨɞ ɧɚ ɩɪɨɟɤɬɧɨɦ ɭɝɥɟ. 

 

Ɋɢɫɭɧɨɤ 16 – ɂɡɦɟɧɟɧɢɟ ɩɪɨɳɚɞɟɣ ɩɨɜɟɪɯɧɨɫɬɟɣ ɧɚɝɪɟɜɚ ɩɨ ɪɟɡɭɥɶɬɚɬɦ 
ɬɟɩɥɨɜɨɝɨ ɪɚɫɱɟɬɚ 
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2.2 ɋɢɫɬɟɦɚ ɩɵɥɟɩɪɢɝɨɬɨɜɥɟɧɢɹ 

Ⱦɟɣɫɬɜɭɸɳɚɹ ɩɵɥɟɫɢɫɬɟɦɚ ɫ ɩɪɹɦɵɦ ɜɞɭɜɚɧɢɟɦ, ɨɛɨɪɭɞɨɜɚɧɚ 8-ɸ 
ɦɨɥɨɬɤɨɜɵɦɢ ɦɟɥɶɧɢɰɚɦɢ ɆɆɌ2600/2550/590 ɢ 24-ɦɹ ɜɢɯɪɟɜɵɦɢ ɝɨɪɟɥɤɚɦɢ. 
Ɍɚɤ ɤɚɤ ɜ ɤɚɱɟɫɬɜɟ ɡɚɦɟɳɚɸɳɟɝɨ ɬɨɩɥɢɜɚ ɜɵɛɪɚɧɵ ɬɨɩɥɢɜɚ ɫ ɛɨɥɶɲɢɦ 
ɜɵɯɨɞɨɦ ɥɟɬɭɱɢɯ ɜɟɳɟɫɬɜ, ɜɨɡɧɢɤɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɡɚɦɟɧɟ ɭɫɬɚɧɨɜɥɟɧɧɵɯ 
ɜɢɯɪɟɜɵɯ ɝɨɪɟɥɨɤ ɧɚ ɩɪɹɦɨɬɨɱɧɵɟ. ɉɨ ɭɫɥɨɜɢɹɦ ɜɡɪɵɜɨɛɟɡɨɩɚɫɧɨɫɬɢ 
ɩɨɬɪɟɛɭɟɬɫɹ ɫɦɟɧɚ ɫɭɲɢɥɶɧɨɝɨ ɚɝɟɧɬɚ ɧɚ ɞɵɦɨɜɵɟ ɝɚɡɵ ɢɥɢ ɢɯ ɫɦɟɫɶ ɫ 
ɝɨɪɹɱɢɦ ɜɨɡɞɭɯɨɦ. Ⱦɚɥɟɟ ɧɟɨɛɯɨɞɢɦɨ ɭɞɨɫɬɨɜɟɪɢɬɶɫɹ, ɱɬɨ ɫɭɲɢɥɶɧɚɹ ɢ 
ɪɚɡɦɨɥɶɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɦɟɥɶɧɢɰ ɩɨɞɯɨɞɢɬ ɞɥɹ 
ɡɚɦɟɳɚɸɳɢɯ ɬɨɩɥɢɜ, ɜ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ ɜɵɛɪɚɬɶ ɧɨɜɵɟ ɦɟɥɶɧɢɱɧɵɟ 
ɭɫɬɪɨɣɫɬɜɚ. 

 
2.2.1 Ɍɟɩɥɨɜɨɣ ɛɚɥɚɧɫ ɫɭɲɢɥɶɧɨ‒ɦɟɥɶɧɢɱɧɨɣ ɫɢɫɬɟɦɵ 

Ɍɚɛɥɢɰɚ 20 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɨɩɥɢɜ ɢ ɭɝɨɥɶɧɨɣ ɩɵɥɢ 

ɍɝɨɥɶ, ɦɚɪɤɚ 
ȼɥɚɠɧɨɫɬɶ 
ɩɵɥɢ ܹ˒ˎ, 

% 

ɉɪɢɜɟɞɟɧɧɵɟ ɯɚɪ-ɤɢ 
Ʉɨɷɮɮɢɰɢɟɧɬ 

ɪɚɡɦɨɥɨɫɩɨɫɨɛ-
ɧɨɫɬɢ, 𝐾ˎˑ 

Ɍɨɧɤɨɫɬɶ 
ɩɨɦɨɥɚ, ܴଽ଴,% 

ȼɥɚɠɧɨɫɬɶ ܹ˒, % ˍˆ/ˍˍ˃ˎ 

Ɂɨɥɶɧɨɫɬɶ ʏ˒, % ˍˆ/ˍˍ˃ˎ 

ɉɨɥɵɫɚɟɜɫɤɢɣ 2 0,00118 0,0035 1,3 30 

Ȼɨɪɨɞɢɧɫɤɢɣ 12 0,009 0,0029 1.35 55 

ɑɟɪɧɨɝɨɪɫɤɢɣ 7 0,0033 0,0056 1 25 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɨɞɧɨɣ ɦɟɥɶɧɢɰɵ, ɤɝ/ɫ: ܤˏ = 𝐾ˊ˃˒ ∙ ʑ˓𝑛ˏ,  (32) 

ɝɞɟ 𝐾ˊ˃˒ – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɩɨ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ, ɜ ɫɢɫɬɟɦɟ 
ɩɵɥɟɩɪɢɝɨɬɨɜɥɟɧɢɹ ɫ ɩɪɨɦɟɠɭɬɨɱɧɵɦ ɩɵɥɟɜɵɦ ɛɭɧɤɟɪɨɦ ɩɪɢ ɭɫɬɚɧɨɜɤɟ ɬɪɟɯ 
ɦɟɥɶɧɢɰ ɪɚɜɟɧ 1,2, ʑ˓ – ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɚ ɤɨɬɟɥ, ɤɝ/ɫ, 𝑛ˏ – ɤɨɥɢɱɟɫɬɜɨ 
ɦɟɥɶɧɢɰ, ɲɬ. 

Ⱦɥɹ ɡɚɦɟɳɚɸɳɢɯ ɬɨɩɥɢɜ ɪɟɤɨɦɟɧɞɨɜɚɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɭɲɤɭ ɝɚɡɚɦɢ 
ɢɥɢ ɢɯ ɫɦɟɫɶ ɫ ɝɨɪɹɱɢɦ ɜɨɡɞɭɯɨɦ, ɫ ɰɟɥɶɸ ɭɦɟɧɶɲɟɧɢɹ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ 
ɜ ɪɟɤɨɧɫɬɪɭɤɰɢɸ, ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɯɨɞɹɳɢɯ 
ɝɚɡɨɜ. ɉɪɢ ɝɚɡɨɜɨɣ ɫɭɲɤɟ ɫɭɲɢɥɶɧɨ-ɦɟɥɶɧɢɱɧɵɣ ɛɚɥɚɧɫ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ 
ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ:  

ɉɪɢɯɨɞɧɵɟ ɫɬɚɬɶɢ ɛɚɥɚɧɫɚ: ݍ˒˓ˋ˘ = ̂′ݍ + ˘ˈˏݍ +  (33) ,˔ˋ˓˒ݍ

ɝɞɟ ݍ′̂ - ɮɢɡɢɱɟɫɤɨɟ ɬɟɩɥɨ, ɜɧɨɫɢɦɨɟ ɝɚɡɚɦɢ, ɩɨɞɚɜɚɟɦɵɦɢ ɞɥɹ ɫɭɲɤɢ ɢ 
ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɩɵɥɢ ɜ ɫɢɫɬɟɦɟ ɩɵɥɟɩɪɢɝɨɬɨɜɥɟɧɢɹ, ɤȾɠ/ɤɝ, ݍˏˈ˘ – ɬɟɩɥɨ, 



48 
 

ɜɵɞɟɥɹɸɳɟɟɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɪɚɛɨɬɵ ɪɚɡɦɚɥɵɜɚɸɳɢɯ ɨɪɝɚɧɨɜ, ɤȾɠ/ɤɝ, ݍ˒˓ˋ˔ – 
ɬɟɩɥɨ, ɜɧɟɫɟɧɧɨɟ ɩɪɢɫɨɫɚɧɧɵɦ ɜɨɡɞɭɯɨɦ, ɤȾɠ/ɤɝ. 

Ɏɢɡɢɱɟɫɤɨɟ ɬɟɩɥɨ, ɜɧɨɫɢɦɨɟ ɝɚɡɚɦɢ, ɩɨɞɚɜɚɟɦɵɦɢ ɞɥɹ ɫɭɲɤɢ ɢ 
ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɩɵɥɢ ɜ ɫɢɫɬɟɦɟ ɩɵɥɟɩɪɢɝɨɬɨɜɥɟɧɢɹ, ɤȾɠ/ɤɝ: ݍ′̂ = 𝑔ˆ ∙ ܿˆ ∙ ݐ ′̂,  (34) 

ɝɞɟ ݐ ′̂ - ɬɟɦɩɟɪɚɬɭɪɚ ɝɚɡɨɜ, ɩɨɞɚɜɚɟɦɵɯ ɜ ɫɢɫɬɟɦɭ, ℃, ܿˆ – ɬɟɩɥɨɟɦɤɨɫɬɶ ɝɚɡɨɜ, 
ɤȾɠ/(ɤɝ∙ ℃); 𝑔ˆ – ɤɨɥɢɱɟɫɬɜɨ ɝɚɡɨɜ, ɤɝ/ɤɝ, ɹɜɥɹɟɬɫɹ ɧɟɢɡɜɟɫɬɧɨɣ ɜɟɥɢɱɢɧɨɣ ɢ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɤɨɧɰɟ ɢɡ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ. 

Ɍɟɩɥɨ, ɜɵɞɟɥɹɸɳɟɟɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɪɚɛɨɬɵ ɪɚɡɦɚɥɵɜɚɸɳɢɯ ɨɪɝɚɧɨɜ, 
ɤȾɠ/ɤɝ: ݍˏˈ˘ = 𝐾ˏˈ˘ ∙ Э˓˃ˊˏ,  (35) 

ɝɞɟ 𝐾ˏˈ˘ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɞɨɥɸ ɷɧɟɪɝɢɢ, ɩɟɪɟɯɨɞɹɳɟɣ ɜ ɬɟɩɥɨ ɜ 
ɩɪɨɰɟɫɫɟ ɪɚɡɦɨɥɚ, ɜ ɪɚɫɱɟɬɚɯ ɞɥɹ ɦɨɥɨɬɤɨɜɵɯ ɦɟɥɶɧɢɰ (ɆɆ) ɩɪɢɧɢɦɚɟɬ 
ɪɚɜɧɵɦ 0,8, Э˓˃ˊˏ – ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɷɧɟɪɝɢɢ ɧɚ ɪɚɡɦɨɥ, ɤȾɠ/ɤɝ. 

Ɍɟɩɥɨ, ɜɧɟɫɟɧɧɨɟ ɫ ɩɪɢɫɨɫɚɧɧɵɦ ɜɨɡɞɭɯɨɦ, ɤȾɠ/ɤɝ: ݍ˒˓ˋ˔ = 𝐾˒˓ˋ˔ ∙ 𝑔ˆ ∙ ܿ˘˅ ∙  (36)  ,˅˘ݐ

ɝɞɟ 𝐾˒˓ˋ˔ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɫɨɫɚ (ɤɨɥɢɱɟɫɬɜɨ ɯɨɥɨɞɧɨɝɨ ɜɨɡɞɭɯɚ, 
ɩɪɢɫɚɫɵɜɚɟɦɨɝɨɜ ɫɢɫɬɟɦɭ, ɜ ɞɨɥɹɯ ɨɬ ɜɟɫɨɜɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɫɭɲɢɥɶɧɨɝɨ 
ɚɝɟɧɬɚ), ɩɨ ɨɩɵɬɧɵɦ ɞɚɧɧɵɦ ɞɥɹ ɫɢɫɬɟɦɵ ɫ ɩɪɨɦɛɭɧɤɟɪɨɦ ɩɪɢɧɢɦɚɟɬɫɹ 
ɪɚɜɧɵɦ ɨɬ 0,15 ɞɨ 0,25, ݐ˘˅ – ɬɟɦɩɟɪɚɬɭɪɚ ɯɨɥɨɞɧɨɝɨ ɜɨɡɞɭɯɚ, ℃, ܿ˘˅ – 
ɬɟɩɥɨɟɦɤɨɫɬɶ ɯɨɥɨɞɧɨɝɨ ɜɨɡɞɭɯɚ, ɤȾɠ/(ɤɝ∙ ℃). 

Ɋɚɫɯɨɞɧɵɟ ɫɬɚɬɶɢ ɛɚɥɚɧɫɚ, ɤȾɠ/ɤɝ: ݍ˓˃˔˘ = ˒˔ˋݍ + ′̂′ݍ + ˎ˕ݍ +  ହ,  (37)ݍ

ɝɞɟ ݍˋ˔˒ – ɬɟɩɥɨ, ɡɚɬɪɚɱɢɜɚɟɦɨɟ ɧɚ ɢɫɩɚɪɟɧɢɟ ɜɥɚɝɢ, ɤȾɠ/ɤɝ, ݍ′̂′ - ɬɟɩɥɨ, 
ɭɧɨɫɢɦɨɟ ɢɡ ɭɫɬɚɧɨɜɤɢ ɫɭɲɢɥɶɧɵɦ, ɤȾɠ/ɤɝ, ݍ˕ˎ – ɬɟɩɥɨ, ɡɚɬɪɚɱɢɜɚɟɦɨɟ ɧɚ 
ɩɨɞɨɝɪɟɜ ɬɨɩɥɢɜɚ, ɤȾɠ/ɤɝ, ݍହ – ɩɨɬɟɪɢ ɬɟɩɥɚ ɨɬ ɨɯɥɚɠɞɟɧɢɹ ɭɫɬɚɧɨɜɤɢ ɜ 
ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ, ɤȾɠ/ɤɝ. 

Ɍɟɩɥɨ, ɡɚɬɪɚɱɢɜɚɟɦɨɟ ɧɚ ɢɫɩɚɪɟɧɢɟ ɜɥɚɝɢ, ɤȾɠ/ɤɝ ݍˋ˔˒ = ∆ܹሺʹͷͲͲ + ͳ,ͻ ∙ ଶݐ − Ͷ,ͳͻ ∙  ሻ, (38)ˎ˕ݐ

ɝɞɟ ∆ܹ – ɤɨɥɢɱɟɫɬɜɨ ɢɫɩɚɪɟɧɧɨɣ ɜɥɚɝɢ ɧɚ 1 ɤɝ ɫɵɪɨɝɨ ɬɨɩɥɢɜɚ, ɤɝ/ɤɝ. ∆ܹ = ௐ˓−ௐ˒ˎଵ଴଴−ௐ˒ˎ (39) 

Ɍɟɩɥɨ, ɭɧɨɫɢɦɨɟ ɫɭɲɢɥɶɧɵɦ ɚɝɟɧɬɨɦ (ɝɚɡɚɦɢ) ɢɡ ɫɢɫɬɟɦɵ 
ɩɵɥɟɩɪɢɝɨɬɨɜɥɟɧɢɹ, ɤȾɠ/ɤɝ: 
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′̂′ݍ = (ͳ + 𝐾˒˓ˋ˔) ∙ 𝑔ˆ ∙ ܿˆ ∙  ଶ,  (40)ݐ

ɝɞɟ 𝑔ˆ – ɪɚɫɯɨɞ ɝɚɡɨɜ ɧɚ ɫɭɲɤɭ, ɹɜɥɹɟɬɫɹ ɧɟɢɡɜɟɫɬɧɨɣ ɜɟɥɢɱɢɧɨɣ ɢ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɤɨɧɰɟ ɪɚɫɱɟɬɚ, ɤɝ/ɤɝ, ܿˆ – ɬɟɩɥɨɟɦɤɨɫɬɶ ɝɚɡɨɜ, ɤȾɠ/(ɤɝ∙  – ଶݐ ,(℃
ɬɟɦɩɟɪɚɬɭɪɚ ɫɦɟɫɢ ɡɚ ɦɟɥɶɧɢɰɟɣ, ℃. 

Ɍɟɩɥɨ, ɡɚɬɪɚɱɢɜɚɟɦɨɟ ɧɚ ɩɨɞɨɝɪɟɜ ɬɨɩɥɢɜɚ, ɤȾɠ/ɤɝ: ݍ˕ˎ = ଵ଴଴−ௐ˓ଵ଴଴ ∙ [ܿ˕଴ˎ + ௐ˒ˎ∙ସ,ଵଽଵ଴଴−ௐ˒ˎ] ∙ ሺݐଶ˕ −  ሻ,  (41)ˎ˕ݐ

ɝɞɟ ܿ˕଴ˎ  – ɬɟɩɥɨɟɦɤɨɫɬɶ ɫɭɯɨɣ ɦɚɫɫɵ ɬɨɩɥɢɜɚ, ɤȾɠ/(ɤɝ∙ ℃), ɞɥɹ ɛɭɪɵɯ ɭɝɥɟɣ 
ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 1,16, ݐଶ˕ – ɬɟɦɩɟɪɚɬɭɪɚ ɭɝɨɥɶɧɨɣ ɩɵɥɢ ɜ ɤɨɧɰɟ ɭɫɬɚɧɨɜɤɢ, ℃, ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɪɚɫɱɟɬɚɯ ݐଶ˕ ≈  ,ˎ˕ݐ  – ଶ. Ɍɟɦɩɟɪɚɬɭɪɚ ɫɵɪɨɝɨ ɬɨɩɥɢɜɚݐ
ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɯɨɥɨɞɧɨɝɨ ɜɨɡɞɭɯɚ. 

ɉɨɬɟɪɢ ɬɟɩɥɚ ɨɬ ɨɯɥɚɠɞɟɧɢɹ ɭɫɬɚɧɨɜɤɢ ɜ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ, ɤȾɠ/ɤɝ: ݍହ = ொఱˑ˄˜஻ˏ ,  (42) 

ɝɞɟ ܳହˑ˄˜ – ɱɚɫɨɜɚɹ ɩɨɬɟɪɹ ɬɟɩɥɚ ɧɚ ɨɯɥɚɠɞɟɧɢɟ ɭɫɬɚɧɨɜɤɢ, ɤȼɬ, ɩɪɢɧɢɦɚɟɬɫɹ 
ɩɨ ɬɚɛɥɢɰɟ 9. 

ɉɪɢɯɨɞɧɵɟ ɫɬɚɬɶɢ ɛɚɥɚɧɫɚ ɩɪɢ ɝɚɡɨ-ɜɨɡɞɭɲɧɨɣ ɫɭɲɤɟ: ݍ˒˓ˋ˘ = ˃˔ݍ + ˘ˈˏݍ +  (43) ,˔ˋ˓˒ݍ

ɝɞɟ ݍ˔˃ - ɮɢɡɢɱɟɫɤɨɟ ɬɟɩɥɨ, ɜɧɨɫɢɦɨɟ ɫɭɲɢɥɶɧɵɦ ɚɝɟɧɬɨɦ, ɩɨɞɚɜɚɟɦɵɦɢ ɞɥɹ 
ɫɭɲɤɢ ɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɩɵɥɢ ɜ ɫɢɫɬɟɦɟ ɩɵɥɟɩɪɢɝɨɬɨɜɥɟɧɢɹ, ɤȾɠ/ɤɝ, ݍˏˈ˘ – 
ɬɟɩɥɨ, ɜɵɞɟɥɹɸɳɟɟɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɪɚɛɨɬɵ ɪɚɡɦɚɥɵɜɚɸɳɢɯ ɨɪɝɚɧɨɜ, ɤȾɠ/ɤɝ, ݍ˒˓ˋ˔ – ɬɟɩɥɨ, ɜɧɟɫɟɧɧɨɟ ɩɪɢɫɨɫɚɧɧɵɦ ɜɨɡɞɭɯɨɦ, ɤȾɠ/ɤɝ. 

Ɏɢɡɢɱɟɫɤɨɟ ɬɟɩɥɨ, ɜɧɨɫɢɦɨɟ ɝɚɡɚɦɢ, ɩɨɞɚɜɚɟɦɵɦɢ ɞɥɹ ɫɭɲɤɢ ɢ 
ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɩɵɥɢ ɜ ɫɢɫɬɟɦɟ ɩɵɥɟɩɪɢɝɨɬɨɜɥɟɧɢɹ, ɤȾɠ/ɤɝ: ݍ˔˃ = 𝑔˅ ∙ ܿ˅ ∙ t˅ + 𝑔ˆ ∙ ܿˆ ∙ tˆ,  (44) 

ɝɞɟ ݐˆ - ɬɟɦɩɟɪɚɬɭɪɚ ɝɚɡɨɜ, ɩɨɞɚɜɚɟɦɵɯ ɜ ɫɢɫɬɟɦɭ, ℃, ܿˆ – ɬɟɩɥɨɟɦɤɨɫɬɶ ɝɚɡɨɜ, 
ɤȾɠ/(ɤɝ∙ ℃), ɩɪɢɧɢɦɚɟɬɫɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɝɚɡɨɜ ݐˆ, 𝑔ˆ – ɤɨɥɢɱɟɫɬɜɨ ɝɚɡɨɜ, 
ɤɝ/ɤɝ, ɹɜɥɹɟɬɫɹ ɧɟɢɡɜɟɫɬɧɨɣ ɜɟɥɢɱɢɧɨɣ ɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɤɨɧɰɟ ɢɡ ɬɟɩɥɨɜɨɝɨ 
ɛɚɥɚɧɫɚ. 𝑔˅ = 𝜌˅ · ܸ˒ ˈ˓˅ · αଵ  (45) 𝑔ˆ = Ͳ,ʹ͵ͷ · 𝑔˅  (46) 

Ɍɟɩɥɨ, ɜɧɟɫɟɧɧɨɟ ɫ ɩɪɢɫɨɫɚɧɧɵɦ ɜɨɡɞɭɯɨɦ, ɤȾɠ/ɤɝ: ݍ˒˓ˋ˔ = 𝐾˒˓ˋ˔ ∙ ሺ𝑔ˆ + 𝑔˅ሻ ∙ ܿ˘˅ ∙  (47) ,˅˘ݐ
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ɝɞɟ 𝐾˒˓ˋ˔ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɫɨɫɚ (ɤɨɥɢɱɟɫɬɜɨ ɯɨɥɨɞɧɨɝɨ ɜɨɡɞɭɯɚ, 
ɩɪɢɫɚɫɵɜɚɟɦɨɝɨɜ ɫɢɫɬɟɦɭ, ɜ ɞɨɥɹɯ ɨɬ ɜɟɫɨɜɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɫɭɲɢɥɶɧɨɝɨ 
ɚɝɟɧɬɚ), ɩɨ ɨɩɵɬɧɵɦ ɞɚɧɧɵɦ ɞɥɹ ɫɢɫɬɟɦɵ ɫ ɩɪɨɦɛɭɧɤɟɪɨɦ ɩɪɢɧɢɦɚɟɬɫɹ 
ɪɚɜɧɵɦ ɨɬ 0,15 ɞɨ 0,25, ݐ˘˅ – ɬɟɦɩɟɪɚɬɭɪɚ ɯɨɥɨɞɧɨɝɨ ɜɨɡɞɭɯɚ, ℃, ܿ˘˅ – 
ɬɟɩɥɨɟɦɤɨɫɬɶ ɯɨɥɨɞɧɨɝɨ ɜɨɡɞɭɯɚ, ɤȾɠ/(ɤɝ∙ ℃), ɩɪɢɧɢɦɚɟɬɫɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 
ɯɨɥɨɞɧɨɝɨ ɜɨɡɞɭɯɚ ݐ˘˅. 

Ɋɚɫɯɨɞɧɵɟ ɫɬɚɬɶɢ ɛɚɥɚɧɫɚ, ɤȾɠ/ɤɝ: ݍ˓˃˔˘ = ˒˔ˋݍ + ′′˃˔ݍ + ˎ˕ݍ +  ହ, (48)ݍ

ɝɞɟ ݍˋ˔˒ – ɬɟɩɥɨ, ɡɚɬɪɚɱɢɜɚɟɦɨɟ ɧɚ ɢɫɩɚɪɟɧɢɟ ɜɥɚɝɢ, ɤȾɠ/ɤɝ, ݍ′̂′ - ɬɟɩɥɨ, 
ɭɧɨɫɢɦɨɟ ɢɡ ɭɫɬɚɧɨɜɤɢ ɫɭɲɢɥɶɧɵɦ, ɤȾɠ/ɤɝ, ݍ˕ˎ – ɬɟɩɥɨ, ɡɚɬɪɚɱɢɜɚɟɦɨɟ ɧɚ 
ɩɨɞɨɝɪɟɜ ɬɨɩɥɢɜɚ, ɤȾɠ/ɤɝ, ݍହ – ɩɨɬɟɪɢ ɬɟɩɥɚ ɨɬ ɨɯɥɚɠɞɟɧɢɹ ɭɫɬɚɧɨɜɤɢ ɜ 
ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ, ɤȾɠ/ɤɝ. 

Ɍɟɩɥɨ, ɡɚɬɪɚɱɢɜɚɟɦɨɟ ɧɚ ɢɫɩɚɪɟɧɢɟ ɜɥɚɝɢ, ɤȾɠ/ɤɝ ݍˋ˔˒ = ∆ܹሺʹͷͲͲ + ͳ,ͻ ∙ ଶݐ − Ͷ,ͳͻ ∙  ሻ, (49)ˎ˕ݐ

ɝɞɟ ∆ܹ – ɤɨɥɢɱɟɫɬɜɨ ɢɫɩɚɪɟɧɧɨɣ ɜɥɚɝɢ ɧɚ 1 ɤɝ ɫɵɪɨɝɨ ɬɨɩɥɢɜɚ, ɤɝ/ɤɝ. 
Ɍɟɩɥɨ, ɭɧɨɫɢɦɨɟ ɫɭɲɢɥɶɧɵɦ ɚɝɟɧɬɨɦ ɢɡ ɫɢɫɬɟɦɵ ɩɵɥɟɩɪɢɝɨɬɨɜɥɟɧɢɹ, 

ɤȾɠ/ɤɝ: ݍ˔˃′′ = (ͳ + 𝐾˒˓ˋ˔) ∙ ሺ𝑔˅ ∙ ܿ˅ + 𝑔ˆ ∙ ܿˆሻ ∙  ଶ,  (50)ݐ

Ɍɟɩɥɨ, ɡɚɬɪɚɱɢɜɚɟɦɨɟ ɧɚ ɩɨɞɨɝɪɟɜ ɬɨɩɥɢɜɚ, ɤȾɠ/ɤɝ: ݍ˕ˎ = ଵ଴଴−ௐ˓ଵ଴଴ ∙ [ܿ˕଴ˎ + ௐ˒ˎ∙ସ,ଵଽଵ଴଴−ௐ˒ˎ] ∙ ሺݐଶ˕ −  ሻ, (51)ˎ˕ݐ

ɝɞɟ ܿ˕଴ˎ  – ɬɟɩɥɨɟɦɤɨɫɬɶ ɫɭɯɨɣ ɦɚɫɫɵ ɬɨɩɥɢɜɚ, ɤȾɠ/(ɤɝ∙ ℃), ɞɥɹ ɛɭɪɵɯ ɭɝɥɟɣ 
ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 1,1, ݐଶ˕ – ɬɟɦɩɟɪɚɬɭɪɚ ɭɝɨɥɶɧɨɣ ɩɵɥɢ ɜ ɤɨɧɰɟ ɭɫɬɚɧɨɜɤɢ, ℃, Ɍɟɦɩɟɪɚɬɭɪɚ ɫɵɪɨɝɨ ɬɨɩɥɢɜɚ –  ݐ˕ˎ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ 
ɯɨɥɨɞɧɨɝɨ ɜɨɡɞɭɯɚ. 

Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ: ݐ˅ = ௤˔˃−𝑔ˆ∙௖ˆ·௧ˆ𝑔˅∙௖˅   (52) 

2.2.2 ɉɟɪɟɪɚɫɱɟɬ ɪɚɡɦɨɥɶɧɨɣ ɢ ɫɭɲɢɥɶɧɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ 
ɦɟɥɶɧɢɰ ɧɚ ɡɚɦɟɳɚɸɳɟɟ ɬɨɩɥɢɜɨ 

ɉɟɪɟɫɱɟɬ ɪɚɡɦɨɥɶɧɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ 
ɮɨɪɦɭɥɟ, ɬ/ɱ: 

′′ܤ = ˏ′ܤ 𝐾ˎˑ′′ ∙ʞ˅ˎభ′′ ∙ʞ˅ˎమ′′ ∙√௟𝑛భబబೃ9బ′𝐾ˎˑ′ ∙ʞ˅ˎభ′ ∙ʞ˅ˎమ′ ∙√௟𝑛భబబೃ9బ′′ ,  (53) 
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ɝɞɟ ܤ′′, ˏ′ܤ   - ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɦɟɥɶɧɢɰɵ ɧɚ ɪɚɫɱɢɬɵɜɚɟɦɨɦ ɢ ɷɬɚɥɨɧɧɨɦ 
ɬɨɩɥɢɜɚɯ: ɫ ɨɞɧɢ ɲɬɪɢɯɨɦ ɞɥɹ ɷɬɚɥɨɧɧɨɝɨ ɢ ɞɜɭɦɹ ɲɬɪɢɯɚɦɢ ɞɥɹ 
ɢɫɫɥɟɞɭɟɦɨɝɨ ɬɨɩɥɢɜɚ, ʞ˅ˎଵ, ʞ˅ˎଶ – ɩɨɩɪɚɜɨɱɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ, 
ɭɱɢɬɵɜɚɸɳɢɟ ɜɥɢɹɧɢɟ ɜɥɚɠɧɨɫɬɢ ɬɨɩɥɢɜɚ ɧɚ ɟɝɨ ɪɚɡɦɨɥɨɫɩɨɫɨɛɧɨɫɬɶ; 𝐾ˎˑ – 
ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɡɦɨɥɨɫɩɨɫɨɛɧɨɫɬɢ. ʞ˅ˎଵ = 𝐾మ−ሺௐ˔˓ሻమ𝐾మ−ሺௐ˒ˎሻమ,  (54) 

ɝɞɟ K – ɤɨɧɫɬɚɧɬɚ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɚɹ ɦɚɤɫɢɦɚɥɶɧɭɸ ɜɥɚɠɧɨɫɬɶ ɬɨɩɥɢɜɚ. 𝐾 = Ͷ + ͳ,Ͳ͹ ∙ ܹ˔˓,  (55) 

ɝɞɟ ܹ˔˓ – ɫɪɟɞɧɹɹ ɜɥɚɠɧɨɫɬɶ ɪɚɡɦɚɥɵɜɚɟɦɨɝɨ ɬɨɩɥɢɜɚ, %. ܹ˔˓ = ௐ˓+ଷ∙ௐ˒ˎସ  (56) ʞ˅ˎଶ = ଵ଴଴−ௐ˔˓ଵ଴଴−ௐ˓  (57) 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɷɬɚɥɨɧɧɨɝɨ ɬɨɩɥɢɜɚ ɞɥɹ ɆɆɌ: ܹ˓ = ͵͵%; 𝐾ˎˑ′ = ͳ,͹; ܴହ′ = ʹͲ%; ܴଽ଴′ = ͷͷ%; ܹ˒ˎ = ͺ%.  

ɉɨ ɧɚɣɞɟɧɧɨɦɭ ɢɡ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ ɡɧɚɱɟɧɢɸ ɪɚɫɯɨɞɚ ɫɭɲɢɥɶɧɨɝɨ 
ɚɝɟɧɬɚ 𝑔ˆ, ɩɨɞɫɱɢɬɵɜɚɟɬɫɹ ɫɭɲɢɥɶɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɤɝ/ɫ: ܤ˔ = ௏ˏ ˅∙ఉ𝑔˔˃∙ሺ଴,଻଻ସ+଴,଻଼଺∙𝐾˒˓ˋ˔+଴,଴଴ଵଶହ∙ௗ˔ˏ′ +ଵ,ଶସହ∙∆ௐሻ,  (58) 

ɝɞɟ 𝑔˔˃ – ɪɚɫɯɨɞ ɫɭɲɢɥɶɧɨɝɨ ɚɝɟɧɬɚ, ɤɝ/ɤɝ, ɩɪɢ ɝɚɡɨɜɨɣ ɫɭɲɤɟ 𝑔˔˃ = 𝑔ˆ, ߚ – 
ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚ ɛɚɪɨɦɟɬɪɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ ɢ ɬɟɦɩɟɪɚɬɭɪɵ 
ɚɷɪɨɫɦɟɫɢ ɡɚ ɦɟɥɶɧɢɰɟɣ. 

ߚ = ଶ଻ଷ∙(ʐ+ೄˏ˅′భయ,ల)ሺଶ଻ଷ+௧ˏ˅′ ሻ∙଻଺଴,  (59) 

ɝɞɟ ܵˏ˅′  - ɪɚɡɪɟɠɟɧɢɟ ɩɟɪɟɞ ɦɟɥɶɧɢɱɧɵɦ ɜɟɧɬɢɥɹɬɨɪɨɦ, ɩɪɢɧɢɦɚɟɬɫɹ ɜ 
ɪɚɫɱɟɬɚɯ ɨɬ 150 ɞɨ 200 ɦɦ.ɜɨɞ.ɫɬ., 𝐾˒˓ˋ˔ – ɩɪɢɫɨɫɵ ɜɨɡɞɭɯɚ ɜ ɦɟɥɶɧɢɱɧɨɣ 
ɭɫɬɚɧɨɜɤɟ, Ȼ – ɛɚɪɨɦɟɬɪɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ, ɜ ɪɚɫɱɟɬɚɯ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 760 
ɦɦ.ɪɬ.ɫɬ, ݐˏ˅′  - ɬɟɦɩɟɪɚɬɭɪɚ ɚɷɪɨɫɦɟɫɢ ɧɚ ɜɯɨɞɟ ɜ ɦɟɥɶɧɢɱɧɵɣ ɜɟɧɬɢɥɹɬɨɪ, 
ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɧɚ ɜɵɯɨɞɟ ɢɡ ɦɟɥɶɧɢɰɵ, ݐଶˏ, ݀˔ˏ′  - ɜɥɚɝɨɫɨɞɟɪɠɚɧɢɟ ɫɭɲɢɥɶɧɨɝɨ ɚɝɟɧɬɚ ɧɚ ɜɯɨɞɟ ɜ ɦɟɥɶɧɢɰɭ, ɩɪɢ ɫɭɲɤɟ 
ɝɚɡɚɦɢ ݀˔ˏ′ = ݀ˆ. 

ȼɥɚɝɨɫɨɞɟɪɠɚɧɢɟ ɝɚɡɨɜ, ɝ/ɤɝ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: ݀ˆ = ଵ଴ሺଽ∙𝐻˓+ௐ˓ሻ+𝜌˅∙ఈ∙௏˅బ∙ௗ˅ଵ+𝜌˅∙ఈ∙௏˅బ− ʏ˓భబబ ,  (60) 
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ɝɞɟ ߙ – ɤɨɷɮɮɢɰɢɟɧɬ ɢɡɛɵɬɤɚ ɜɨɡɞɭɯɚ ɜ ɪɚɣɨɧɟ ɨɬɛɨɪɚ ɝɚɡɨɜ, ܸˏ ˅ – 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɦɟɥɶɧɢɱɧɨɝɨ ɜɟɧɬɢɥɹɬɨɪɚ, ɦ3/ɫ, ɪɚɜɧɚɹ ɨɛɴɟɦɭ ɝɚɡɨɜ ɧɚ 
ɜɵɯɨɞɟ ɢɡ ɫɭɲɢɥɶɧɨ – ɦɟɥɶɧɢɱɧɨɣ ɫɢɫɬɟɦɵ: ܸˏ ˅ = [𝑔ˆ𝜌ˆ + ∆ௐ𝜌˅˒ + ܸ˅଴ ∙ 𝐾˒˓ˋ˔] ∙ ቀଶ଻ଷ+௧ˏ˅′ଶ଻ଷ ቁ ∙  (61)  ,ˏܤ

ɝɞɟ 𝜌ˆ = ͳ,͵ ˍˆ/ːˏଷ – ɩɥɨɬɧɨɫɬɶ ɝɚɡɨɜ, 𝜌˅˒ = Ͳ,ͺͲͶ ˍˆ/ːˏଷ – ɩɥɨɬɧɨɫɬɶ 
ɜɨɞɹɧɵɯ ɩɚɪɨɜ. 
 
Ɍɚɛɥɢɰɚ 21 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɦɟɥɶɧɢɰ 

Ɍɨɩɥɢɜɨ 
Ɋɚɫɯɨɞ 

ɬɨɩɥɢɜɚ, 
ɤɝ/ɫ 

Ɋɚɫɱɟɬɧɚɹ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 

ɦɟɥɶɧɢɰɵ, ɤɝ/ɫ 
ɋɭɲɤɚ 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 
ɨɞɧɨɣ ɦɟɥɶɧɢɰɵ 

Ɋɚɡɦɨɥɶɧɚɹ ɋɭɲɢɥɶɧɚɹ 
ɉɨɥɵɫɚɟɜɫɤɢɣ 53,67 8,722 Ƚ-ɜ 14,163 8,737 
Ȼɨɪɨɞɢɧɫɤɢɣ 84,815 13,782 Ƚ 15,667 - 
ɑɟɪɧɨɝɨɪɫɤɢɣ 70,051 14,608 Ƚ-ɜ 14,591 11,417 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɨɜ, ɞɥɹ ɉɨɥɵɫɚɟɜɫɤɨɝɨ ɢ ɑɟɪɧɨɝɨɪɫɤɨɝɨ ɭɝɥɟɣ 
ɩɪɢɧɢɦɚɟɬɫɹ ɫɭɲɤɚ ɬɨɩɥɢɜɚ ɫɦɟɫɶɸ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɢ ɝɨɪɹɱɟɝɨ ɜɨɡɞɭɯɚ. Ⱦɥɹ 
Ȼɨɪɨɞɢɧɫɤɨɝɨ ɭɝɥɹ ɩɪɢɧɢɦɚɟɬɫɹ ɝɚɡɨɜɚɹ ɫɭɲɤɚ ɫ ɨɬɛɨɪɨɦ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɢɡ 
ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɬɨɩɤɢ, ɬɚɤ ɤɚɤ ɫɭɲɢɥɶɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɧɚ ɭɯɨɞɹɳɬɢɯ 
ɝɚɡɚɯ ɧɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɪɚɫɱɟɬɧɨɣ. 

 
2.3 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɝɚɡɨɜɨɡɞɭɲɧɨɝɨ ɬɪɚɤɬɚ 

Ɋɚɫɱɟɬ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɨɝɨ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɨ ɝɚɡɨɜɨɦɭ ɢ ɜɨɡɞɭɲɧɨɦɭ ɬɪɚɤɬɚɦ ɩɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ 
ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɩɨɜɟɪɯɧɨɫɬɟɣ ɧɚɝɪɟɜɚ. ɇɚ ɨɫɧɨɜɟ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ ɛɭɞɭɬ 
ɫɞɟɥɚɧɵ ɜɵɜɨɞɵ ɨ ɩɪɢɝɨɞɧɨɫɬɢ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɬɹɝɨɞɭɬɶɟɜɵɯ ɦɚɲɢɧ ɧɚ 
ɢɡɦɟɧɟɧɧɵɟ ɩɚɪɚɦɟɬɪɵ ɝɚɡɨ-ɜɨɡɞɭɲɧɨɝɨ ɬɪɚɤɬɚ. 

 
2.3.3 Ƚɚɡɨɜɵɣ ɬɪɚɤɬɚ 

ɋɭɦɦɚɪɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɚɡɨɜɨɝɨ ɬɪɚɤɬɚ, ɦɦ ɜɨɞ.ɫɬ., ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ: ∆𝐻 = ∑ ∆ℎ˕−ˊ˖ ∙ ሺͳ + ሻ˔˃ˏߤ + ∑ ∆ℎˊ˖−ˇ˕,  (62) 

ɝɞɟ ∑ ∆ℎ˕−ˊ˖ – ɫɭɦɦɚ ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɧɚ ɭɱɚɫɬɤɟ ɬɨɩɤɚ – ɡɨɥɨɭɥɨɜɢɬɟɥɶ 
(ɜɤɥɸɱɚɹ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɡɨɥɨɭɥɨɜɢɬɟɥɹ), ɦɦ ɜɨɞ.ɫɬ., ߤˏ˃˔ – ɦɚɫɫɨɜɚɹ 
ɤɨɧɰɟɧɬɪɚɰɢɹ ɡɨɥɵ ɜ ɞɵɦɨɜɵɯ ɝɚɡɚɯ, ɤɝ/ɤɝ, ∑ ∆ℎˊ˖−ˇ˕ – ɫɭɦɦɚ ɫɨɩɪɨɬɢɜɥɟɧɢɣ 
ɧɚ ɭɱɚɫɬɤɟ ɡɨɥɨɭɥɨɜɢɬɟɥɶ – ɞɵɦɨɜɚɹ ɬɪɭɛɚ, ɦɦ ɜɨɞ ɫɬ. 

ɋɭɦɦɚ ɫɨɩɪɨɬɢɜɥɟɧɢɣ, ɦɦ ɜɨɞ.ɫɬ., ɧɚ ɭɱɚɫɬɤɟ ɬɨɩɤɚ – ɡɨɥɨɭɥɨɜɢɬɟɥɶ 
ɩɨɞɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɜɵɪɚɠɟɧɢɸ: ∑ ∆ℎ˕−ˊ˖ = ∆ℎ˛˒˒ + ∆ℎˍ˒˒ + ∆ℎ˅эˍ + ∆ℎˏ + ∆ℎ˅ˊ˒ + ∆ℎˊ˖,  (63) 
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ɝɞɟ ∆ℎ˛˒˒ – ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɲɢɪɦɨɜɨɝɨ ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɹ, 
ɦɦ ɜɨɞ.ɫɬ., ∆ℎˍ˒˒ – ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɤɨɧɜɟɤɬɢɜɧɨɝɨ 
ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɹ, ɦɦ ɜɨɞ.ɫɬ., ∆ℎ˅эˍ – ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ 
ɜɨɞɹɧɨɝɨ ɷɤɨɧɨɦɚɣɡɟɪɚ, ɦɦ ɜɨɞ.ɫɬ., ∆ℎ˅ˊ˒ – ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ 
ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɜɨɡɞɭɯɨɩɨɞɨɝɪɟɜɚɬɟɥɹ, ɦɦ ɜɨɞ.ɫɬ., ∆ℎˊ˖ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ 
ɡɨɥɨɭɥɨɜɢɬɟɥɹ, ɦɦ ɜɨɞ.ɫɬ., ∆ℎˏ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɚɡɨɯɨɞɨɜ ɧɚ ɪɚɫɱɟɬɧɨɦ 
ɭɱɚɫɬɤɟ, ɦɦ ɜɨɞ.ɫɬ. 

ɋɭɦɦɚ ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɧɚ ɭɱɚɫɬɤɟ ɡɨɥɨɭɥɨɜɢɬɟɥɶ – ɞɵɦɨɜɚɹ ɬɪɭɛɚ, ɦɦ 
ɜɨɞ.ɫɬ.: ∑ ∆ℎˊ˖−ˇ˕ = ∆ℎˇ˕, (64) 

ɝɞɟ ∆ℎˇ˕ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɞɵɦɨɜɨɣ ɬɪɭɛɵ, ɦɦ ɜɨɞ ɫɬ. 
Ɇɚɫɫɨɜɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɡɨɥɵ ɜ ɞɵɦɨɜɵɯ ɝɚɡɚɯ, ɤɝ/ɤɝ: ߤˏ˃˔ = ஺˓∙𝑎˖ːଵ଴∙𝜌బ∙௏̂˔˓,  (65) 

ɝɞɟ ܣ˓ – ɡɨɥɶɧɨɫɬɶ ɬɨɩɥɢɜɚ ɧɚ ɪɚɛɨɱɭɸ ɦɚɫɫɭ, %, 𝑎˖ː – ɞɨɥɹ ɡɨɥɵ ɭɧɨɫɚ ɜ 
ɭɯɨɞɹɳɢɯ ɝɚɡɚɯ, 𝜌଴ = ͳ,͵ʹ ˍˆ/ˏଷ – ɩɥɨɬɧɨɫɬɶ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɩɪɢ ɧɨɪɦɚɥɶɧɵɯ 
ɭɫɥɨɜɢɹɯ, ܸ̂˔˓ – ɫɭɦɦɚɪɧɵɣ ɨɛɴɟɦ ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ ɞɥɹ ɫɪɟɞɧɟɝɨ ɢɡɛɵɬɤɚ 
ɜɨɡɞɭɯɚ ɨɬ ɬɨɩɤɢ ɞɨ ɡɨɥɨɭɥɨɜɢɬɟɥɹ, ɦ3/ɤɝ. 

ɋɭɦɦɚɪɧɵɣ ɨɛɴɟɦ ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ, ɦ3/ɤɝ: ܸ̂˔˓ = ௏̂˕+௏̟ ˘.ˆଶ ,  (66) 

ɝɞɟ ܸ̂˕ – ɨɛɴɟɦ ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ ɜ ɬɨɩɤɟ, ɦ3/ɤɝ, ܸ̟ ˘.ˆ – ɨɛɴɟɦ ɩɪɨɞɭɤɬɨɜ 
ɫɝɨɪɚɧɢɹ ɧɚ ɜɵɯɨɞɟ ɢɡ ɜɨɡɞɭɯɨɩɨɞɨɝɪɟɜɚɬɟɥɹ, ɦ3/ɤɝ. 

ɉɟɪɟɩɚɞ ɩɨɥɧɵɯ ɞɚɜɥɟɧɢɣ ɩɨ ɝɚɡɨɜɨɦɭ ɬɪɚɤɬɭ, ˏˏ. ˅ˑˇ. ˔˕.: 𝐻˒ = ℎ′̞′ + ∆𝐻 − 𝐻˔, (67) 

ɝɞɟ ℎ′̞′ – ɪɚɡɪɟɠɟɧɢɟ ɧɚ ɜɵɯɨɞɟ ɢɡ ɬɨɩɤɢ, ɦɦ ɜɨɞ.ɫɬ., ∆𝐻 – ɫɭɦɦɚɪɧɨɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɚɡɨɜɨɝɨ ɬɪɚɤɬɚ, ɦɦ ɜɨɞ.ɫɬ., 𝐻˔ – ɫɭɦɦɚɪɧɚɹ ɫɚɦɨɬɹɝɚ ɤɨɬɟɥɶɧɨɣ 
ɭɫɬɚɧɨɜɤɢ, ɦɦ ɜɨɞ.ɫɬ. 

 
ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɚ ɤɨɬɥɟ ɉ-57 ɭɫɬɚɧɨɜɥɟɧɨ ɞɜɚ ɞɵɦɨɫɨɫɚ ȾɈȾ-43 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 85425 ɬɵɫ.ɦ3/ɱɚɫ. ɇɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɟɫɬɢ ɩɟɪɟɫɱɟɬ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɞɵɦɨɫɨɫɚ, ɜ ɫɥɭɱɚɟ, ɤɨɝɞɚ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ 
ɫɭɳɟɫɬɜɭɸɳɟɝɨ ɞɵɦɨɫɨɫɚ ɛɭɞɟɬ ɧɟɞɨɫɬɚɬɨɱɧɨ ɞɥɹ ɪɚɛɨɬɵ ɤɨɬɥɚ ɧɚ 
ɧɟɩɪɨɟɤɬɧɨɦ ɬɨɩɥɢɜɟ, ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɫɦɨɬɪɟɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɞɵɦɨɫɨɫɚ ɞɪɭɝɨɝɨ ɬɢɩɨɪɚɡɦɟɪɚ ɢɥɢ ɭɜɟɥɢɱɢɬɶ ɱɢɫɥɨ ɞɵɦɨɫɨɫɨɜ ɧɚ ɨɞɢɧ ɤɨɬɟɥ. 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɞɵɦɨɫɨɫɚ, ɦ3/ɫ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: ܳ˓ = ଵߚ ∙ ܸ̌ , (68) 
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ɝɞɟ ߚଵ = ͳ,ͳ – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ, ܸ̌  – ɪɚɫɯɨɞ ɝɚɡɨɜ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ 
ɧɚɝɪɭɡɤɟ ɤɨɬɥɚ, ɦ3/ɫ. 

Ɋɚɫɯɨɞ ɝɚɡɨɜ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɜɵɪɚɠɟɧɢɸ, ɦ3/ɫ: ܸ̌ = ˓ܤ ∙ (ܸ̟ ˘.ˆ + ߙ∆ ∙ ܸ˅଴) ∙ 𝜗ˇ+ଶ଻ଷଶ଻ଷ ,  (69) 

ɝɞɟ ܤ˓ – ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ, ɤɝ/ɫ, ܸ̟ ˘.ˆ – ɨɛɴɟɦ ɭɯɨɞɹɳɢɯ ɝɚɡɨɜ, ɦ3/ɫ, 
ɩɪɢɧɢɦɚɟɬɫɹ ɞɥɹ ȼɁɉ, ∆ߙ – ɩɪɢɫɨɫɵ ɜɨɡɞɭɯɚ ɜ ɝɚɡɨɯɨɞ ɧɚ ɭɱɚɫɬɤɟ ɦɟɠɞɭ 
ɜɨɡɞɭɯɨɩɨɞɨɝɪɟɜɚɬɟɥɟɦ ɢ ɞɵɦɨɫɨɫɨɦ, ܸ˅଴ – ɬɟɨɪɟɬɢɱɟɫɤɢ ɧɟɨɛɯɨɞɢɦɵɣ ɞɥɹ 
ɝɨɪɟɧɢɹ ɨɛɴɟɦ ɜɨɡɞɭɯɚ, ɦ3/ɤɝ, 𝜗ˇ – ɬɟɦɩɟɪɚɬɭɪɚ ɝɚɡɨɜ ɩɟɪɟɞ ɞɵɦɨɫɨɫɨɦ, ℃. 

Ɋɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ɞɵɦɨɫɨɫɚ, ˏˏ. ˅ˑˇ. ˔˕. 𝐻ˇ = ଶߚ ∙ 𝐻˒,  (70) 

ɝɞɟ ߚଶ = ͳ,ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ, 𝐻˒ – ɩɟɪɟɩɚɞ ɩɨɥɧɵɯ ɞɚɜɥɟɧɢɣ ɩɨ ɝɚɡɨɜɨɦɭ 
ɬɪɚɤɬɭ, ɦɦ ɜɨɞ ɫɬ. 

Ɋɚɫɱɟɬɧɚɹ ɦɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ, ɤȼɬ: 

ˇܰ = ଷߚ ∙ ொˇ∙𝐻ˇ∙ଵ଴−య𝜂ˇ ,  (71) 

ɝɞɟ ߚଷ = ͳ,Ͳͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɩɨ ɩɨɬɪɟɛɥɹɟɦɨɣ ɦɨɳɧɨɫɬɢ, ܳˇ – 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɞɵɦɨɫɨɫɚ, ɦ3/ɫ, 𝐻ˇ – ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ɞɵɦɨɫɨɫɚ, ɉɚ, 𝜂ˇ – 
ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɞɵɦɨɫɨɫɚ. 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɨ ɝɚɡɨɜɨɦɭ ɬɪɚɤɬɭ ɡɚɧɟɫɟɧɵ ɜ ɬɚɛɥɢɰɭ 23. 
 
Ɍɚɛɥɢɰɚ 22 – Ɋɟɡɭɥɶɬɚɬɵ ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɝɚɡɨɜɨɝɨ ɬɪɚɤɬɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɜɟɥɢɱɢɧɵ 
ɉɨɥɵɫɚɟɜɫɤɢɣ 

ɭɝɨɥɶ 
Ȼɨɪɨɞɢɧɫɤɢɣ 

ɭɝɨɥɶ 
ɑɟɪɧɨɝɨɪɫɤɢɣ 

ɭɝɨɥɶ 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɒɉɉ, 

ɉɚ 
0 0 0 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ Ʉɉɉ, ɉɚ 87,05 167,4 100,4 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ Ʉȼɉɉ, 

ɉɚ 
187,97 218,04 248,12 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɉɁ, ɉɚ 206,71 219,24 206,71 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ȼɗɄ, ɉɚ 162 162 187,792 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ Ɋȼɉ, ɉɚ 830,77 830,77 830,77 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ Ɂɍ, ɉɚ 450 450 450 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɞɵɦɨɜɨɣ 
ɬɪɭɛɵ, ɉɚ 

108,1 109,928 109,38 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ 
ɫɚɦɨɬɹɝɢ, ɉɚ 

814,74 802,01 639,3 

ɉɨɥɧɨɟ ɫɨɩɪɨɬɨɜɥɟɧɢɟ 
ɝɚɡɨɜɨɝɨ ɬɪɚɤɬɚ, ɉɚ 

1472,65 1606,2 1748,63 

Ɋɚɫɱɟɬɧɵɣ ɧɚɩɨɪ 
ɞɵɦɨɫɨɫɚ, ɉɚ 

1767,17 1927,455 2098,36 
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ɇɚɢɦɟɧɨɜɚɧɢɟ ɜɟɥɢɱɢɧɵ 
ɉɨɥɵɫɚɟɜɫɤɢɣ 

ɭɝɨɥɶ 
Ȼɨɪɨɞɢɧɫɤɢɣ 

ɭɝɨɥɶ 
ɑɟɪɧɨɝɨɪɫɤɢɣ 

ɭɝɨɥɶ 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ 

ɝɚɡɨɜ, ɬɵɫ.ɦ3/ɱɚɫ 
2677 4211 3255 

Ɋɚɫɱɟɬɧɚɹ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 

ɞɵɦɨɫɨɫɨɜ, ɬɵɫ.ɦ3/ɱɚɫ 
1473 × 2 2316 × 2 1791 × 2 

Ɋɚɫɱɟɬɧɚɹ ɦɨɳɧɨɫɬɶ 
ɞɜɢɝɚɬɟɥɹ, ɤȼɬ 

3332 3954 3423 

ɂɡ-ɡɚ ɩɨɜɵɲɟɧɧɵɯ ɨɛɴɟɦɨɜ ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ, ɟɞɢɧɢɱɧɚɹ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɞɵɦɨɫɨɫɨɜ ɩɪɢ ɪɚɛɨɬɟ ɧɚ ɉɨɥɵɫɚɟɜɨɦ ɢ Ȼɨɪɨɞɢɧɫɤɨɦ 
ɭɝɥɟ ɡɚɜɵɲɟɧɚ, ɞɵɦɨɫɨɫɵ ɪɚɛɨɬɚɸɬ ɜ ɨɛɥɚɫɬɢ ɞɨɩɭɫɬɢɦɵɯ ɧɚɝɪɭɡɨɤ ɫ 
ɡɚɧɢɠɟɧɧɵɦ ɄɉȾ. ɉɪɢ ɫɠɢɝɚɧɢɢ ɉɨɥɵɫɚɟɜɫɤɨɝɨ ɭɝɥɹ ɞɵɦɨɫɨɫɵ ɪɚɛɨɬɚɸɬ ɜ 
ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ. 

 
2.3.4 ȼɨɡɞɭɲɧɵɣ ɬɪɚɤɬ 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɜɨɡɞɭɯɨɩɪɨɜɨɞɨɜ ɫɤɥɚɞɵɜɚɟɬɫɹ ɢɡ ɫɭɦɦɵ ɦɟɫɬɧɵɯ 
ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɨɬ ɜɨɡɞɭɯɨɩɨɞɨɝɪɟɜɚɬɟɥɹ ɞɨ ɦɟɫɬɚ ɡɚɛɨɪɚ ɜɨɡɞɭɯɚ ɢ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɪɟɧɢɹ. ∆ℎ˅˒˓ = ∑ ∆ℎˏ + ∑ ∆ℎ˕˓,  (72) 

ɝɞɟ ∑ ∆ℎˏ – ɫɭɦɦɚ ɦɟɫɬɧɵɯ ɫɨɩɪɨɬɢɜɥɟɧɢɣ, ɦɦ. ɜɨɞ. ɫɬ; ∑ ∆ℎ˕˓ – 
ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɟɧɢɹ, ɦɦ ɜɨɞ. ɫɬ. 

ɉɪɨɢɡɜɨɥɶɧɨɟ ɦɟɫɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: ∆ℎˏ𝑖 = 𝜉ˏ ∙ ℎˇ,  (73) 

ɝɞɟ 𝜉ˏ – ɜɟɥɢɱɢɧɚ ɤɨɷɮɮɢɰɢɟɧɬɚ ɦɟɫɬɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ, ℎˇ – ɞɢɧɚɦɢɱɟɫɤɢɣ 
ɧɚɩɨɪ, ɦɦ. ɜɨɞ. ɫɬ. 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɟɧɢɹ ɧɚ ɭɱɚɫɬɤɟ ɜɨɡɞɭɯɨɩɪɨɜɨɞɚ, ɦɦ ɜɨɞ.ɫɬ., 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: ∆ℎ˕˓ = ߣ ∙ ௟ௗэ ∙ ℎˇ,  (74) 

ɝɞɟ ߣ = Ͳ,Ͳʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ, ɞɥɹ ɫɬɚɥɶɧɨɝɨ ɜɨɡɞɭɯɨɩɪɨɜɨɞɚ,  ݈ – ɞɥɢɧɚ 
ɜɨɡɞɭɯɨɜɨɞɚ ɯɨɥɨɞɧɨɝɨ ɜɨɡɞɭɯɚ, ɦ, ݀э – ɷɤɜɢɜɚɥɟɧɬɧɵɣ ɞɢɚɦɟɬɪ 
ɜɨɡɞɭɯɨɩɪɨɜɨɞɚ, ɦ, ℎˇ – ɞɢɧɚɦɢɱɟɫɤɢɣ ɧɚɩɨɪ, ɦɦ ɜɨɞ. ɫɬ. 

ȼɵɛɢɪɚɟɦ ɞɥɹ ɤɨɬɥɚ ɤɚɥɨɪɢɮɟɪ ɩɥɚɫɬɢɧɱɚɬɵɣ ɦɚɪɤɢ ɄȼȻ. ȿɝɨ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɨɫɬɚɜɥɹɟɬ ∆ℎˍ˃ˎˑ˓ˋ˗ = ͵͸ ɦɦ ɜɨɞ. ɫɬ. 

Ɋɚɫɱɟɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɨɬɞɟɥɶɧɨɣ ɫɬɭɩɟɧɢ ɬɪɭɛɱɚɬɨɝɨ 
ɜɨɡɞɭɯɨɩɨɞɨɝɪɟɜɚɬɟɥɹ ɩɨ ɜɨɡɞɭɲɧɨɣ ɫɬɨɪɨɧɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: ∆ℎ˅˒ = ∆ℎʟʑʞ + ∆ℎ˒ˑ˅,  (75) 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 22 
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ɝɞɟ ∆ℎ˕˓ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɛɢɜɤɢ ɜɨɡɞɭɯɨɩɨɞɨɝɪɟɜɚɬɟɥɹ, ɦɦ ɜɨɞ. ɫɬ, ∆ℎ˒ˑ˅ – 
ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɨɜɨɪɨɬɨɜ ɜ ɩɟɪɟɩɭɫɤɧɵɯ ɤɨɪɨɛɚɯ, ɦɦ ɜɨɞ. ɫɬ. ∆ℎˆ˅ = ∑ ∆ℎˏ + ∆ℎ˕˓,  (76) 

ɝɞɟ ∑ ∆ℎˏ – ɫɭɦɦɚ ɦɟɫɬɧɵɯ ɫɨɩɪɨɬɢɜɥɟɧɢɣ, ɦɦ ɜɨɞ. ɫɬ, ∆ℎ˕˓ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ 
ɬɪɟɧɢɹ, ɦɦ ɜɨɞ. ɫɬ. 

ɉɪɨɢɡɜɨɥɶɧɨɟ ɦɟɫɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ: ∆ℎˏ = 𝜉ˏ ∙ ℎˇ,  (77) 

ɝɞɟ 𝜉ˏ – ɜɟɥɢɱɢɧɚ ɤɨɷɮɮɢɰɢɟɧɬɚ ɦɟɫɬɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ, ℎˇ – ɞɢɧɚɦɢɱɟɫɤɢɣ 
ɧɚɩɨɪ, ɦɦ ɜɨɞ. ɫɬ. 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɟɧɢɹ ɜɨɡɞɭɯɨɜɨɞɚ, ˏˏ. ˅ˑˇ. ˔˕.: ∆ℎ˕˓ = ߣ ∙ ௟ௗэ ∙ ℎˇ,  (78) 

ɝɞɟ ߣ = Ͳ,Ͳʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ, ɞɥɹ ɫɬɚɥɶɧɨɝɨ ɜɨɡɞɭɯɨɩɪɨɜɨɞɚ, ݈ – ɞɥɢɧɚ 
ɜɨɡɞɭɯɨɜɨɞɚ ɯɨɥɨɞɧɨɝɨ ɜɨɡɞɭɯɚ, ɦ, ݀э– ɷɤɜɢɜɚɥɟɧɬɧɵɣ ɞɢɚɦɟɬɪ 
ɜɨɡɞɭɯɨɩɪɨɜɨɞɚ, ɦ, ℎˇ– ɞɢɧɚɦɢɱɟɫɤɢɣ ɧɚɩɨɪ, ɦɦ ɜɨɞ.ɫɬ. 

Ⱦɥɢɧɭ ɜɨɡɞɭɯɨɩɪɨɜɨɞɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɯɨɞɚ ɩɚɪɚ: ݈ = ஽˒ˈሺଵ,ହହ+଴,଴ଶହ஽˒ˈሻ, (79) 

ɝɞɟ ܦ˒ˈ–ɩɚɪɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤɨɬɥɚ, ɤɝ/ɫ. 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɝɨɪɟɥɨɱɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ∆ℎˆˑ˓, ɦɦ ɜɨɞ. ɫɬ, ɧɚɯɨɞɢɬɫɹ ɤɚɤ: ∆ℎˆˑ˓ = 𝜉ˆˑ˓ ∙ ℎˇ,  (80) 

ɝɞɟ 𝜉ˆˑ˓ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɝɨɪɟɥɨɱɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ, ℎˇ – 
ɞɢɧɚɦɢɱɟɫɤɢɣ ɧɚɩɨɪ, ɦɦ ɜɨɞ. ɫɬ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɝɨɪɟɥɨɱɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɩɪɢɧɢɦɚɟɦ ɢɡ 
ɞɢɚɩɚɡɨɧɚ 1,6÷3: 𝜉ˆˑ˓ = ʹ. 

ȼɟɥɢɱɢɧɚ ɫɚɦɨɬɹɝɢ ɥɸɛɨɝɨ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɭɱɚɫɬɤɚ ɜɨɡɞɭɲɧɨɝɨ ɬɪɚɤɬɚ 
ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: ℎ˔ = ±𝐻 ∙ 𝑔 ∙ ሺͳ,ʹ͵ − ͳ,͵ʹ ∙ ଶ଻ଷ௧˅+ଶ଻ଷሻ ,  (81) 

ɝɞɟ 𝐻 – ɜɵɫɨɬɚ ɪɚɫɫɱɢɬɵɜɚɟɦɨɝɨ ɭɱɚɫɬɤɚ ɜɨɡɞɭɲɧɨɝɨ ɬɪɚɤɬɚ, ɦ, 𝑔 = ͻ,ͺͳ ɦ/ɫ2 
– ɭɫɤɨɪɟɧɢɟ ɫɜɨɛɨɞɧɨɝɨ ɩɚɞɟɧɢɹ;,  ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɧɚ –˅ݐ
ɪɚɫɱɟɬɧɨɦ ɭɱɚɫɬɤɟ, °ɋ. 

ɋɚɦɨɬɹɝɚ ɜɨɡɞɭɲɧɨɝɨ ɬɪɚɤɬɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɞɥɹ ɞɜɭɯ ɭɱɚɫɬɤɨɜ: 
ɜɨɡɞɭɯɨɩɨɞɨɝɪɟɜɚɬɟɥɹ ɢ ɜɨɡɞɭɯɨɩɪɨɜɨɞɚ ɝɨɪɹɱɟɝɨ ɜɨɡɞɭɯɚ ɨɬ 
ɜɨɡɞɭɯɨɩɨɞɨɝɪɟɜɚɬɟɥɹ ɞɨ ɝɨɪɟɥɨɱɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ. 
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ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ: ݐ˅ = ௧˘˅+௧ˆ˅ଶ ,  (82) 

ɝɞɟ ݐ˘˅ – ɬɟɦɩɟɪɚɬɭɪɚ ɯɨɥɨɞɧɨɝɨ ɜɨɡɞɭɯɚ, °ɋ, ݐˆ˅ – ɬɟɦɩɟɪɚɬɭɪɚ ɝɨɪɹɱɟɝɨ 
ɜɨɡɞɭɯɚ, °ɋ. 

ɉɟɪɟɩɚɞ ɩɨɥɧɵɯ ɞɚɜɥɟɧɢɣ ɜ ɜɨɡɞɭɲɧɨɦ ɬɪɚɤɬɟ: ∆𝐻˒ = ∆𝐻˅ − 𝐻˔ − ℎ′̞ ,  (83) 

ɝɞɟ ∆𝐻˅ – ɫɭɦɦɚɪɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɜɨɡɞɭɲɧɨɝɨ ɬɪɚɤɬɚ ɤɨɬɥɚ, ɦɦ ɜɨɞ. ɫɬ, 𝐻˔ – 
ɪɟɡɭɥɶɬɢɪɭɸɳɚɹ ɫɚɦɨɬɹɝɚ ɜɨɡɞɭɲɧɨɝɨ ɬɪɚɤɬɚ, ɦɦ ɜɨɞ. ɫɬ,  ℎ′̞  – ɪɚɡɪɟɠɟɧɢɟ ɜ 
ɬɨɩɤɟ ɧɚ ɭɪɨɜɧɟ ɜɜɨɞɚ ɜɨɡɞɭɯɚ, ɦɦ ɜɨɞ. ɫɬ. 

ɋɭɦɦɚɪɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɜɨɡɞɭɲɧɨɝɨ ɬɪɚɤɬɚ ɤɨɬɥɚ: ∆𝐻˅ = ∆ℎ˅˒˓ + ∆ℎˍ˃ˎˑ˓ˋ˗ + ∆ℎ˅˒ + ∆ℎˆ˅ + ∆ℎˆˑ˓,  (84) 

ɝɞɟ ∆ℎ˅˒˓ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɜɨɡɞɭɯɨɩɪɨɜɨɞɨɜ ɯɨɥɨɞɧɨɝɨ ɜɨɡɞɭɯɚ, ɉɚ, ∆ℎˍ˃ˎˑ˓ˋ˗ 
– ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɤɚɥɨɪɢɮɟɪɚ, ɉɚ, ∆ℎ˅˒ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ 
ɜɨɡɞɭɯɨɩɨɞɨɝɪɟɜɚɬɟɥɹ, ɉɚ, ∆ℎˆ˅ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɜɨɡɞɭɯɨɩɪɨɜɨɞɨɜ ɝɨɪɹɱɟɝɨ 
ɜɨɡɞɭɯɚ, ɉɚ, ∆ℎˆˑ˓ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɨɪɟɥɨɱɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɉɚ. 

 
ɇɚ ɤɨɬɥɟ ɉ-57 ɭɫɬɚɧɨɜɥɟɧɨ ɞɜɚ ɞɭɬɶɟɜɵɯ ɜɟɧɬɢɥɹɬɨɪɚ ȼȾɈȾ-41 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 855 ɬɵɫ.ɦ3/ɱɚɫ. ɇɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɟɫɬɢ ɩɟɪɟɫɱɟɬ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɞɭɬɶɟɜɨɝɨ ɜɟɧɬɢɥɹɬɨɪɚ, ɜ ɫɥɭɱɚɟ, ɤɨɝɞɚ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɫɭɳɟɫɬɜɭɸɳɟɝɨ ɜɟɧɬɢɥɹɬɨɪɚ ɛɭɞɟɬ ɧɟɞɨɫɬɚɬɨɱɧɨ ɞɥɹ 
ɪɚɛɨɬɵ ɤɨɬɥɚ ɧɚ ɧɟɩɪɨɟɤɬɧɨɦ ɬɨɩɥɢɜɟ, ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɫɦɨɬɪɟɬɶ ɜɨɡɦɨɠɧɨɫɬɶ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɟɧɬɢɥɹɬɨɪɚ ɞɪɭɝɨɝɨ ɬɢɩɨɪɚɡɦɟɪɚ ɢɥɢ ɭɜɟɥɢɱɢɬɶ ɢɯ ɱɢɫɥɨ ɧɚ 
ɨɞɢɧ ɤɨɬɟɥ. 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɜɟɧɬɢɥɹɬɨɪɚ, ɦ3/ɫ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: ܳ˓ = ଵߚ ∙ ܸ˅ ,  (85) 

ɝɞɟ ߚଵ = ͳ,ͳ – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɩɨ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ, ܸ ˅ – ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ 
ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ ɤɨɬɥɚ, ɦ3/ɫ. 

Ɋɚɫɯɨɞ ɜɨɡɞɭɯɚ ɨɩɪɟɞɟɥɹɟɦ ɤɚɤ: ܸ˅ = ˓ܤ ∙ ܸ˅଴ ∙ ሺߙ˕ − ˕ߙ∆ − ˎ˒ߙ∆ + ሻ˒˅ߙ∆ ∙ ௧˘˅+ଶ଻ଷଶ଻ଷ ,  (86) 

ɝɞɟ ܤ˓ – ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ, ɤɝ/ɫ, ܸ˅଴ – ɬɟɨɪɟɬɢɱɟɫɤɢ ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ 
ɝɨɪɟɧɢɹ ɤɨɥɢɱɟɫɬɜɨ ɜɨɡɞɭɯɚ, ɦ3/ɤɝ, ߙ˕ – ɤɨɷɮɮɢɰɢɟɧɬ ɢɡɛɵɬɤɚ ɜɨɡɞɭɯɚ ɜ ɬɨɩɤɟ, ∆ߙ˕ – ɩɪɢɫɨɫɵ ɜɨɡɞɭɯɚ ɜ ɬɨɩɤɟ, ∆ߙ˒ˎ – ɩɪɢɫɨɫɵ ɜɨɡɞɭɯɚ ɜ ɫɢɫɬɟɦɟ 
ɩɵɥɟɩɪɢɝɨɬɨɜɥɟɧɢɹ, ∆ߙ˅˒ – ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɭɬɟɱɤɚ ɜɨɡɞɭɯɚ ɜ 
ɜɨɡɞɭɯɨɩɨɞɨɝɪɟɜɚɬɟɥɟ, ݐ˘˅ – ɬɟɦɩɟɪɚɬɭɪɚ ɯɨɥɨɞɧɨɝɨ ɜɨɡɞɭɯɚ, °ɋ. 

ɉɨɥɧɨɟ ɞɚɜɥɟɧɢɟ, ɤɨɬɨɪɨɟ ɞɨɥɠɟɧ ɪɚɡɜɢɜɚɬɶ ɞɭɬɶɟɜɨɣ ɜɟɧɬɢɥɹɬɨɪ, ɉɚ: 
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𝐻˅ = ଶߚ ∙ 𝐻˒,  (87) 

ɝɞɟ ߚଶ = ͳ,ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɩɨ ɞɚɜɥɟɧɢɸ, 𝐻˒– ɩɟɪɟɩɚɞ ɩɨɥɧɵɯ 
ɞɚɜɥɟɧɢɣ ɩɨ ɜɨɡɞɭɲɧɨɦɭ ɬɪɚɤɬɭ. 

 
Ɋɚɫɱɟɬɧɚɹ ɦɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ, ɤȼɬ: 

˅ܰ = ଷߚ ∙ ொ˅∙𝐻˅∙ଵ଴−య𝜂˅ ,  (88) 

ɝɞɟ ߚଷ = ͳ,Ͳͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɩɨ ɩɨɬɪɟɛɥɹɟɦɨɣ ɦɨɳɧɨɫɬɢ, ܳ˅ – 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɜɟɧɬɢɥɹɬɨɪɚ, ɦ3/ɫ, 𝐻˅ – ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ɞɭɬɶɟɜɨɝɨ 
ɜɟɧɬɢɥɹɬɨɪɚ, ɉɚ, 𝜂˅ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɜɟɧɬɢɥɹɬɨɪɚ. 

ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɡɚɧɟɫɟɧɵ ɜ ɬɚɛɥɢɰɭ 24. 
 

Ɍɚɛɥɢɰɚ 23 – Ɋɟɡɭɥɶɬɚɬɵ ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɜɨɡɞɭɲɧɨɝɨ ɬɪɚɤɬɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɜɟɥɢɱɢɧɵ 
ɉɨɥɵɫɚɟɜɫɤɢɣ 

ɭɝɨɥɶ 
Ȼɨɪɨɞɢɧɫɤɢɣ 

ɭɝɨɥɶ 
ɑɟɪɧɨɝɨɪɫɤɢɣ 

ɭɝɨɥɶ 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ 

ɜɨɡɞɭɯɨɜɨɞɨɜ, ɉɚ 
545 632,2 545 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ 
ɤɚɥɨɪɢɮɟɪɚ, ɉɚ 

360 360 360 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ Ɋȼɉ, ɉɚ 830 839 830,77 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ 

ɜɨɡɞɭɯɨɜɨɞɨɜ ɝɨɪɹɱɟɝɨ 
ɜɨɡɞɭɯɚ, ɉɚ 

107,35 130,035 107,5 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ 
ɝɨɪɟɥɨɱɧɵɯ ɭɫɬɪɨɣɫɬɜ, 

ɉɚ 
875 899 876,8 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ 
ɫɚɦɨɬɹɝɢ, ɉɚ 

-12,8 -12,82 -14 

ɉɨɥɧɨɟ ɫɨɩɪɨɬɨɜɥɟɧɢɟ 
ɝɚɡɨɜɨɝɨ ɬɪɚɤɬɚ, ɉɚ 

2544,6 2708,77 2545,9 

Ɋɚɫɱɟɬɧɵɣ ɧɚɩɨɪ 
ɞɭɬɶɟɜɨɝɨ ɜɟɧɬɢɥɹɬɨɪɚ, 

ɉɚ 
3053 3251 3055 

Ɋɚɫɯɨɞ ɜɨɡɞɭɯɚ, 
ɬɵɫ.ɦ3/ɱɚɫ 

423,685 669,536 424,99 

Ɋɚɫɱɟɬɧɚɹ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 

ɞɭɬɶɟɜɵɯ ɜɟɧɬɢɥɹɬɨɪɨɜ, 
ɬɵɫ.ɦ3/ɱɚɫ 

838,9 × 2 1325,55 × 2 841,48 × 2 

Ɋɚɫɱɟɬɧɚɹ ɦɨɳɧɨɫɬɶ 
ɞɜɢɝɚɬɟɥɹ, ɤȼɬ 

3092 3467 3103 

ɂɡ-ɡɚ ɩɨɜɵɲɟɧɧɨɝɨ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ ɨɛɴɟɦɚ ɜɨɡɞɭɯɚ, ɩɨɞɚɜɚɟɦɨɝɨ ɧɚ 
ɝɨɪɟɧɢɟ, ɟɞɢɧɢɱɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɞɭɬɶɟɜɵɯ ɜɟɧɬɢɥɹɬɨɪɨɜ, ɩɪɢ ɪɚɛɨɬɟ 
ɧɚ Ȼɨɪɨɞɢɧɫɤɨɦ ɭɝɥɟ ɡɚɜɵɲɟɧɚ, ɱɬɨ ɡɚɫɬɚɜɥɹɟɬ ɞɭɬɶɟɜɵɟ ɜɟɧɬɢɥɹɬɨɪɵ 
ɪɚɛɨɬɚɬɶ ɜ ɨɛɥɚɫɬɢ ɞɨɩɭɫɬɢɦɵɯ ɧɚɝɪɭɡɨɤ ɫ ɡɚɧɢɠɟɧɧɵɦ ɄɉȾ. 
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2.4 ȼɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ 

ɋ ɩɟɪɟɜɨɞɨɦ ɤɨɬɥɚ ɧɚ ɧɨɜɨɟ ɬɨɩɥɢɜɨ ɢ ɢɡɦɟɧɟɧɢɟɦ ɟɝɨ ɪɚɫɯɨɞɚ 
ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɟɫɬɢ ɪɚɫɱɟɬ ɜɵɛɪɨɫɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɢ ɞɚɥɟɟ 
ɭɛɟɞɢɬɫɹ, ɱɬɨ ɜɵɫɨɬɚ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɬɪɭɛɵ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ 
ɪɚɫɫɟɢɜɚɧɢɹ ɜɵɛɪɨɫɨɜ. Ɋɚɫɱɟɬ ɩɪɨɢɡɜɨɞɢɥɫɹ ɧɚ ɬɪɢ ɨɫɧɨɜɧɵɯ ɡɚɝɪɹɡɧɢɬɟɥɹ –  
ɨɤɫɢɞɵ ɫɟɪɵ, ɬɜёɪɞɵɟ ɱɚɫɬɢɰɵ ɢ ɨɤɫɢɞɵ ɚɡɨɬɚ. 

Ɇɚɫɫɨɜɵɣ ɜɵɛɪɨɫ ɫɟɪɵ, ɝ/ɫ: 

 
2 2

20 1SO ɪ SOɆ B S     (89) 

ɝɞɟ B  – ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɚ ɤɨɬɟɥ, ɝ/ɫ; ɪS – ɫɟɪɧɢɫɬɨɫɬɶ ɧɚ ɪɚɛɨɱɭɸ ɦɚɫɫɭ, %; 

2SO – ɞɨɥɹ ɨɤɫɢɞɨɜ ɫɟɪɵ, ɫɜɹɡɵɜɚɟɦɵɯ ɥɟɬɭɱɟɣ ɡɨɥɨɣ ɜ ɝɚɡɨɯɨɞɚɯ ɤɨɬɥɚ, 
ɡɚɜɢɫɹɳɚɹ ɨɬ ɡɨɥɶɧɨɫɬɢ ɬɨɩɥɢɜɚ ɢ ɫɨɞɟɪɠɚɧɢɹ ɫɜɨɛɨɞɧɨɣ ɳɟɥɨɱɢ ɜ ɥɟɬɭɱɟɣ 
ɡɨɥɟ. 

Ɇɚɫɫɨɜɵɣ ɜɵɛɪɨɫ ɬɜɟɪɞɵɯ ɱɚɫɬɢɰ, ɝ/ɫ: 

 40 01 1
32 68

ɧ
p

ɬɜ ɭɧ ɪ ɬɜ зɭ

Q
Ɇ , B A q Ɇ

,

  
           

 (90) 

ɝɞɟ B  – ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɚ ɤɨɬɟɥ, ɝ/ɫ; ɭɧ – ɞɨɥɹ ɡɨɥɵ ɭɧɨɫɚ, ɩɪɢɧɢɦɚɟɬɫɹ 
ɪɚɜɧɨɣ 0,95 ɞɥɹ ɨɬɤɪɵɬɵɯ ɬɨɩɨɤ ɫ ɬɜɟɪɞɵɦ ɲɥɚɤɨɭɞɚɥɟɧɢɟɦ; ɪA  – ɡɨɥɶɧɨɫɬɶ 
ɧɚ ɪɚɛɨɱɭɸ ɦɚɫɫɭ, %; ɧ

pQ  – ɧɢɡɲɚɹ ɪɚɛɨɱɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ, ɤȾɠ/ɤɝ; зɭ  – 

ɄɉȾ ɡɨɥɨɭɥɚɜɥɢɜɚɸɳɟɣ ɭɫɬɚɧɨɜɤɢ. ɬɜɆ – ɭɜɟɥɢɱɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɬɜɟɪɞɵɯ 
ɱɚɫɬɢɰ ɩɪɢ ɫɜɹɡɵɜɚɧɢɢ ɨɤɫɢɞɨɜ ɫɟɪɵ ɦɢɧɟɪɚɥɶɧɨɣ ɱɚɫɬɶɸ ɬɨɩɥɢɜɚ, ɝ/ɫ. 

2
20ɬɜ ɪ SOɆ B S Ɇ      (91) 

ɍɞɟɥɶɧɵɟ ɜɵɛɪɨɫɵ ɨɤɫɢɞɨɜ ɚɡɨɬɚ, ɝ/ɆȾɠ, ɫɤɥɚɞɵɜɚɸɬɫɹ ɢɡ ɬɨɩɥɢɜɧɵɯ 
ɢ ɜɨɡɞɭɲɧɵɯ ɨɤɫɢɞɨɜ ɚɡɨɬɚ: 

2 2 2

ɬɨɩɥ ɜɨзɞ
NO NO NOK K K   (92) 

Ɍɨɩɥɢɜɧɵɟ ɨɤɫɢɞɵ ɚɡɨɬɚ, ɝ/ɆȾɠ, ɩɨɞɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

2 10 12ɬɨɩɥ
NO NOx ɝ R ɫɦK , ,          (93) 

ɝɞɟ NOx – ɛɟɡɪɚɡɦɟɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɬɨɩɥɢɜɚ; ɝ  – ɤɨɷɮɮɢɰɢɟɧɬ ɜɥɢɹɧɢɹ ɢɡɛɵɬɤɚ ɜɨɡɞɭɯɚ ɜ ɝɨɪɟɥɤɟ; 1  – 
ɤɨɷɮɮɢɰɢɟɧɬ ɜɥɢɹɧɢɹ ɞɨɥɢ ɩɟɪɜɢɱɧɨɝɨ ɜɨɡɞɭɯɚ; R  – ɤɨɷɮɮɢɰɢɟɧɬ ɜɥɢɹɧɢɹ 
ɪɟɰɢɪɤɭɥɹɰɢɢ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɜ ɩɟɪɜɢɱɧɵɣ ɜɨɡɞɭɯ;   – ɤɨɷɮɮɢɰɢɟɧɬ ɜɥɢɹɧɢɹ 
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ɦɚɤɫɢɦɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚ ɭɱɚɫɬɤɟ ɨɛɪɚɡɨɜɚɧɢɹ ɬɨɩɥɢɜɧɵɯ ɨɤɫɢɞɨɜ ɚɡɨɬɚ; 
ɫɦ  – ɤɨɷɮɮɢɰɢɟɧɬ ɜɥɢɹɧɢɹ ɫɦɟɫɟɨɛɪɚɡɨɜɚɧɢɹ ɜ ɤɨɪɧɟ ɝɨɪɟɥɤɢ. 

 0 6 1,
NOx dFR N ,     (94) 

ɝɞɟ FR– ɬɨɩɥɢɜɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɨɩɥɢɜɚ, 
ɪɚɜɧɵɣ ɨɬɧɨɲɟɧɢɸ ɫɜɹɡɚɧɧɨɝɨ ɭɝɥɟɪɨɞɚ ɤ ɜɵɯɨɞɭ ɥɟɬɭɱɢɯ ɜɟɳɟɫɬɜ ɧɚ 
ɪɚɛɨɱɭɸ ɦɚɫɫɭ; dN  – ɫɨɞɟɪɠɚɧɢɹ ɚɡɨɬɚ ɜ ɬɨɩɥɢɜɟ ɧɚ ɫɭɯɭɸ ɦɚɫɫɭ, %. 

ɫɜ

ɝ

ɋ
FR ,

V
  (95) 

ɝɞɟ ɫɜɋ  – ɫɜɹɡɚɧɧɵɣ ɭɝɥɟɪɨɞ ɬɨɩɥɢɜɚ; ɝV  – ɜɵɯɨɞ ɥɟɬɭɱɢɯ ɜɟɳɟɫɬɜ ɧɚ ɪɚɛɨɱɭɸ 
ɦɚɫɫɭ, %. 

100ɫɜ ɝ
p pɋ W A V ,     (96) 

ɝɞɟ pW – ɜɥɚɠɧɨɫɬɶ ɧɚ ɪɚɛɨɱɭɸ ɦɚɫɫɭ ɬɨɩɥɢɜɚ, %; pA – ɡɨɥɶɧɨɫɬɶ ɧɚ ɪɚɛɨɱɭɸ 
ɦɚɫɫɭ ɬɨɩɥɢɜɚ, %. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɜɥɢɹɧɢɹ ɢɡɛɵɬɤɚ ɜɨɡɞɭɯɚ ɜ ɩɪɹɦɨɬɨɱɧɨɣ ɝɨɪɟɥɤɟ: 

 2
0 53 0 12ɝ ɝ, , ,     (97) 

ɝɞɟ ɝ  – ɤɨɷɮɮɢɰɢɟɧɬ ɢɡɛɵɬɤɚ ɜɨɡɞɭɯɚ ɜ ɝɨɪɟɥɤɟ. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɜɥɢɹɧɢɹ ɞɨɥɢ ɩɟɪɜɢɱɧɨɝɨ ɜɨɡɞɭɯɚ:  

1 11 73 0 48, , ,     (98) 

ɝɞɟ 1 – ɞɨɥɹ ɩɟɪɜɢɱɧɨɝɨ ɜɨɡɞɭɯɚ, ɩɨɞɚɜɚɟɦɨɝɨ ɜ ɝɨɪɟɥɨɱɧɨɟ ɭɫɬɪɨɣɫɬɜɨ. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɜɥɢɹɧɢɹ ɪɟɰɢɪɤɭɥɹɰɢɢ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɜ ɩɟɪɜɢɱɧɵɣ 

ɜɨɡɞɭɯ: 

1 0 016R , R ,    (99) 

ɝɞɟ R – ɫɬɟɩɟɧɶ ɪɟɰɢɪɤɭɥɹɰɢɢ ɞɵɦɨɜɵɯ ɝɚɡɨɜ, %. 

1 0 016 10 0 949R , ,      

Ʉɨɷɮɮɢɰɢɟɧɬ ɜɥɢɹɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚ ɭɱɚɫɬɤɟ 
ɨɛɪɚɡɨɜɚɧɢɹ ɬɨɩɥɢɜɧɵɯ ɨɤɫɢɞɨɜ ɚɡɨɬɚ: 

30 11 1100заɝ, Ɍ '' ,     (100) 
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ɝɞɟ заɝɌ '' – ɬɟɦɩɟɪɚɬɭɪɚ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɧɚ ɜɵɯɨɞɟ ɢɡ ɚɤɬɢɜɧɨɣ ɡɨɧɵ ɝɨɪɟɧɢɹ. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɜɥɢɹɧɢɹ ɫɦɟɫɟɨɛɪɚɡɨɜɚɧɢɹ ɜ ɤɨɪɧɟ ɩɪɹɦɨɬɨɱɧɨɣ ɝɨɪɟɥɤɢ: 

2

1

0 98 0 47
w

, , ,
w     (101) 

ɝɞɟ 2

1

w

w
– ɨɬɧɨɲɟɧɢɟ ɫɤɨɪɨɫɬɟɣ ɜɬɨɪɢɱɧɨɝɨ ɢ ɩɟɪɜɢɱɧɨɝɨ ɜɨɡɞɭɯɚ. 

ȼɨɡɞɭɲɧɵɟ ɨɤɫɢɞɵ ɚɡɨɬɚ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 

2

16 11 54 10 67000ɜɨзɞ заɝ
NO

заɝ заɝзаɝ

'',
K exp

'' T ''Ɍ ''
  

    
 (102) 

ɉɟɪɟɫɱɢɬɚɟɦ ɧɚ ɦɚɫɫɨɜɵɣ ɜɵɛɪɨɫ, ɝ/ɫ: 

2NO NOxM m B,   (103) 

ɝɞɟ NOxm – ɭɞɟɥɶɧɵɣ ɦɚɫɫɨɜɵɣ ɜɵɛɪɨɫ ɨɤɫɢɞɨɜ ɚɡɨɬɚ, ɝ/ɤɝ. 

2

ɧ
NOx NO pm K Q ,   (104) 

ɝɞɟ ɧɢɡɲɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɬɨɩɥɢɜɚ, ɧ
pQ , ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɆȾɠ/ɤɝ. 

 
Ɇɢɧɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɚɹ ɜɵɫɨɬɚ ɬɪɭɛɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ, ɦ: 

3

ɩɞ

А M F m nɇ ,
C V t

  



  (105) 

ɝɞɟ Ⱥ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɭɫɥɨɜɢɹ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɪɚɫɫɟɢɜɚɧɢɹ 
ɩɪɢɦɟɫɢ, ɞɥɹ ɞɚɧɧɨɝɨ ɪɟɝɢɨɧɚ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ 160; Ɇ – ɫɭɦɦɚɪɧɵɣ ɜɵɛɪɨɫ 
ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɱɟɪɟɡ ɞɵɦɨɜɭɸ ɬɪɭɛɭ, ɝ/ɫ; F – ɛɟɡɪɚɡɦɟɪɧɵɣ 
ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɯɚɪɚɤɬɟɪ ɜɵɛɪɚɫɵɜɚɟɦɵɯ ɡɚɝɪɹɡɧɟɧɢɣ (ɩɪɢ 
ɪɚɫɱɟɬɟ ɝɚɡɨɨɛɪɚɡɧɵɯ ɡɚɝɪɹɡɧɢɬɟɥɟɣ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵ 1, ɩɪɢ ɪɚɫɱɟɬɟ 
ɬɜɟɪɞɵɯ ɱɚɫɬɢɰ – 2); m – ɛɟɡɪɚɡɦɟɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ , ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ 
ɫɤɨɪɨɫɬɢ ɜɵɯɨɞɚ ɝɚɡɨɜ ɢɡ ɬɪɭɛɵ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 0,9; n – ɱɢɫɥɨ ɬɪɭɛ 
ɨɞɢɧɚɤɨɜɨɣ ɜɵɫɨɬɵ; Cɩɞ – ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɚɹ ɩɪɢɡɟɦɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ 
ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ; V – ɫɭɦɦɚɪɧɵɣ ɨɛɴɟɦ ɞɵɦɨɜɵɯ ɝɚɡɨɜ, 
ɜɵɛɪɚɫɵɜɚɟɦɵɯ ɜ ɬɪɭɛɭ; ∆t – ɪɚɡɧɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪ ɜɵɯɨɞɹɳɢɯ ɞɵɦɨɜɵɯ ɝɚɡɨɜ 
ɢ ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ, ɨɋ.  

2 2ɬɜ SO NOɆ Ɇ F Ɇ F Ɇ F        (106) 



62 
 

Ɋɚɡɧɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪ ɜɵɯɨɞɹɳɢɯ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɢ ɨɤɪɭɠɚɸɳɟɝɨ 
ɜɨɡɞɭɯɚ, ɢɡ ɪɚɫɱɟɬɚ, ɱɬɨ ɬɟɦɩɟɪɚɬɭɪɚ ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ ɪɚɜɧɚ ɫɪɟɞɧɟɣ 
ɦɚɤɫɢɦɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɜɨɡɞɭɯɚ ɜ ɩ. Ɋɟɮɬɢɧɫɤɢɣ [7] – 24,4ɨɋ, ɬɟɦɩɟɪɚɬɭɪɚ 
ɝɚɡɨɜ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 153,614ɨɋ. 

ɞ ɨɤɪ.ɜt t t     (107) 

Ɍɚɛɥɢɰɚ 24 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɜɟɥɢɱɢɧɵ 
ɗɤɢɛɚɫɬɭɡɫɤɢɣ 

ɭɝɨɥɶ 
ɉɨɥɵɫɚɟɜɫɤɢɣ 

ɭɝɨɥɶ 
Ȼɨɪɨɞɢɧɫɤɢɣ 

ɭɝɨɥɶ 
ɑɟɪɧɨɝɨɪɫɤɢɣ 

ɭɝɨɥɶ 
Ɇɚɫɫɨɜɵɟ ɜɵɛɪɨɫɵ 
ɨɤɫɢɞɨɜ ɫɟɪɵ, ɝ/ɫ 

(ɬ/ɝɨɞ) 

8,5 
(4,5) 

3,5 
(1,9) 

2,7 
(1,4) 

4,3 
(2,3) 

Ɇɚɫɫɨɜɵɟ ɜɵɛɪɨɫɵ 
ɬɜɟɪɞɵɯ ɱɚɫɬɢɰ, ɝ/ɫ 

(ɬ/ɝɨɞ) 

1 
(0,50) 

0,7 
(0,4) 

0,6 
(0,3) 

0,5 
(0,3) 

Ɇɚɫɫɨɜɵɟ ɜɵɛɪɨɫɵ 
ɨɤɫɢɞɨɜ ɚɡɨɬɚ, ɝ/ɫ 

(ɬ/ɝɨɞ) 

1156,4 
(608,3) 

837,2 
(440,3) 

940,5 
(494,7) 

568,1 
(298,8) 

Ɇɢɧɢɦɚɥɶɧɨ 
ɞɨɩɭɫɬɢɦɚɹ ɜɵɫɨɬɚ 
ɞɵɦɨɜɨɣ ɬɪɭɛɵ, ɦ 

280 220 240 200 

 

 

Ɋɢɫɭɧɨɤ 17 – ȼɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɩɪɢ ɪɚɛɨɬɟ ɤɨɬɥɚ ɧɚ ɪɚɡɧɨɦ 
ɜɢɞɟ ɬɨɩɥɢɜɚ 

608,3

440,3

494,7

298,8
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ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɥɸɛɨɝɨ ɢɡ ɡɚɦɟɳɚɸɳɢɯ ɬɨɩɥɢɜ ɭɥɭɱɲɢɬ ɷɤɨɥɨɝɢɱɟɫɤɭɸ 
ɫɢɬɭɚɰɢɸ ɜ ɪɟɝɢɨɧɟ. ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɞɵɦɨɜɚɹ ɬɪɭɛɚ ɜɵɫɨɬɨɣ 320 ɦ ɨɛɟɫɩɟɱɢɬ 
ɯɨɪɨɲɟɟ ɪɚɫɫɟɢɜɚɧɢɟ ɢ ɩɪɢɟɦɥɟɦɵɟ ɩɪɢɡɟɦɧɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɡɚɝɪɹɡɧɹɸɳɢɯ 
ɜɟɳɟɫɬɜ. 

 
3 ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɱɚɫɬɶ 

3.1 Ʉɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɬɟɩɥɨɜɨɝɨ, ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɨɝɨ ɢ ɪɚɫɱɟɬɚ ɫɢɫɬɟɦɵ 
ɩɵɥɟɩɪɢɝɨɬɨɜɥɟɧɢɹ ɫɨɫɬɚɜɥɹɟɦ ɫɦɟɬɭ ɡɚɬɪɚɬ ɧɚ ɪɟɤɨɧɫɬɪɭɤɰɢɸ:  

 
Ɍɚɛɥɢɰɚ 25 – Ɉɛɴɟɦɵ ɪɤɨɧɫɬɪɭɤɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɉɨɥɵɫɚɟɜɫɤɢɣ Ȼɨɪɨɞɢɧɫɤɢɣ ɑɟɪɧɨɝɨɪɫɤɢɣ 

Ɋɟɤɨɧɫɬɪɭɤɰɢɹ 
ɩɨɜɟɪɯɧɨɫɬɟɣ 

ɧɚɝɪɟɜɚ 
Ʉȼɉɉ ɉɉ, ȼɗɄ, ɉɁ Ʉȼɉɉ 

Ɂɚɦɟɧɚ ɫɭɲɢɥɶɧɨɝɨ 
ɚɝɟɧɬɚ 

Ƚɚɡɨ-ɜɨɡɞɭɲɧɚɹ 
ɫɭɲɤɚ, ɭɫɬɚɧɨɜɤɚ ȾɊȽ 

Ƚɚɡɨɜɚɹ ɫɭɲɤɚ, 
ɭɫɬɚɧɨɜɤɚ ȾɊȽ, 

ɝɚɡɨɡɚɛɨɪɧɵɯ ɨɤɨɧ ɜ 
ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɬɨɩɤɢ 

Ƚɚɡɨ-ɜɨɡɞɭɲɧɚɹ 
ɫɭɲɤɚ, ɭɫɬɚɧɨɜɤɚ ȾɊȽ 

Ɂɚɦɟɧɚ ɦɟɥɶɧɢɰ ɇɟ ɬɪɟɛɭɟɬɫɹ ɇɟ ɬɪɟɛɭɟɬɫɹ ɇɟ ɬɪɟɛɭɟɬɫɹ 
Ɂɚɦɟɧɚ ɬɹɝɨ-

ɞɭɬɶɟɜɵɯ ɦɚɲɢɧ 
ɇɟ ɬɪɟɛɭɟɬɫɹ ɇɟ ɬɪɟɛɭɟɬɫɹ ɇɟ ɬɪɟɛɭɟɬɫɹ 

 
ɉɨɞɫɱɢɬɚɟɦ ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ ɜ ɰɟɥɨɦ ɢ ɩɨ ɤɚɠɞɨɣ ɫɬɚɬɶɟ 

ɪɚɫɯɨɞɨɜ: 
 

Ɍɚɛɥɢɰɚ 26 – Ɋɚɫɱɟɬ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɉɨɥɵɫɚɟɜɫɤɢɣ Ȼɨɪɨɞɢɧɫɤɢɣ ɑɟɪɧɨɝɨɪɫɤɢɣ 
Ɋɟɤɨɧɫɬɪɭɤɰɢɹ 
ɩɨɜɟɪɯɧɨɫɬɟɣ 

ɧɚɝɪɟɜɚ 
1432887,5 ɪɭɛ 60239240 ɪɭɛ 2258805,688 ɪɭɛ 

Ɂɚɦɟɧɚ ɫɭɲɢɥɶɧɨɝɨ 
ɚɝɟɧɬɚ 

10669400 ɪɭɛ 23000000 ɪɭɛ 10669400 ɪɭɛ 

ɂɌɈȽɈ 12102287,5 ɪɭɛ 83239240 ɪɭɛ 12928205,69 ɪɭɛ 
ɇɚɢɛɨɥɶɲɢɣ ɨɛɴɟɦ ɪɟɤɨɧɫɬɪɭɤɰɢɣ ɢ ɫɚɦɵɟ ɛɨɥɶɲɢɟ ɤɚɩɢɬɚɥɶɧɵɟ 

ɡɚɬɪɚɬɵ ɧɚɛɥɸɞɚɸɬɫɹ ɩɪɢ ɩɟɪɟɜɨɞɟ ɤɨɬɥɚ ɧɚ ɫɠɢɝɚɧɢɟ Ȼɨɪɨɞɢɧɫɤɨɝɨ ɭɝɥɹ ɢ 
ɦɢɧɢɦɚɥɶɧɵɟ – ɧɚ ɉɨɥɵɫɚɟɜɫɤɢɣ. 

 
3.2 ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɨɬɩɭɫɤɚɟɦɨɣ ɷɧɟɪɝɢɢ 

Ɋɚɫɱɟɬ ɫɟɛɟɫɬɨɢɦɨɫɬɟɣ ɨɬɩɭɫɤɚɟɦɨɣ ɬɟɩɥɨɜɨɣ ɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ 
ɩɪɨɢɡɜɨɞɢɥɫɹ ɩɨ ɦɟɬɨɞɢɱɟɫɤɢɦ ɭɤɚɡɚɧɢɹɦ [14]. ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ 
ɡɚɧɟɫɟɧɵ ɜ ɬɚɛɥɢɰɭ 27. 
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Ɍɚɛɥɢɰɚ 27 – Ɋɚɫɱɟɬ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɨɬɩɭɫɤɚɟɦɨɣ ɷɧɟɪɝɢɢ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɗɤɢɛɚɫɬɭɡɫɤɢɣ ɉɨɥɵɫɚɟɜɫɤɢɣ Ȼɨɪɨɞɢɧɫɤɢɣ ɑɟɪɧɨɝɨɪɫɤɢɣ 
ɋɟɛɟɫɬɨɢɦɨɫɬɶ 
ɨɬɩɭɫɤɚɟɦɨɣ 

ɷɥɟɤɬɪɢɱɟɫɤɨɣ 
ɷɧɟɪɝɢɢ, ɪɭɛ./ɤȼɬ·ɱ 

1,09 0,71 1,4 1,06 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ 
ɨɬɩɭɫɤɚɟɦɨɣ 

ɷɥɟɤɬɪɢɱɟɫɤɨɣ 
ɷɧɟɪɝɢɢ, ɪɭɛ./Ƚɤɚɥ 

1259,8 818,95 1613,5 1223,19 

Ɂɚɬɪɚɬɵ ɧɚ ɬɨɩɥɢɜɨ, 
ɦɥɧ.ɪɭɛ/ɝɨɞ 

3092,067 1993,24 3979,75 3007,006 

ɇɚɢɦɟɧɶɲɢɟ ɡɚɬɪɚɬɵ ɧɚ ɬɨɩɥɢɜɨ ɢ ɧɚɢɦɟɧɶɲɢɟ ɫɟɛɟɫɬɨɢɦɨɫɬɢ 
ɧɚɛɥɸɞɚɸɬɫɹ ɩɪɢ ɪɚɛɨɬɟ ɧɚ ɉɨɥɵɫɚɟɜɫɤɨɦ ɭɝɥɟ.  

 
3.3 ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ 

Ɋɚɫɱɟɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɜɵɛɪɚɧɧɨɝɨ ɜɚɪɢɚɧɬɚ ɪɟɤɨɧɫɬɪɭɤɰɢɢ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɦɟɬɨɞɢɱɟɫɤɢɦ ɭɤɚɡɚɧɢɹɦ [14]. ɗɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɧɚ 
ɭɪɨɜɧɟ ɫɬɚɧɰɢɢ ɫɨɫɬɚɜɥɹɟɬ 1,11 ɦɥɧ.ɝɨɞ.



65 
 

Ɍɚɛɥɢɰɚ 28 – Ɋɚɫɱɟɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɉɨɤɚɡɚɬɟɥɢ ɩɨ 

ɪɟɤɨɦɟɧɞɭɟɦɨɦɭ 
ɜɚɪɢɚɧɬɭ 

Ɋɚɫɱɟɬɧɵɣ ɩɟɪɢɨɞ 

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

Ⱦɟɧɟɠɧɵɣ ɩɨɬɨɤ 
ɩɨ 
ɢɧɜɟɫɬɢɰɢɨɧɧɨɣ 
ɞɟɹɬɟɥɶɧɨɫɬɢ - 
ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ 
(Ʉ) 

-15,1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

ɗɤɨɧɨɦɢɱɟɫɤɢɣ 
ɷɮɮɟɤɬ ɧɚ ɭɪɨɜɧɟ 
ɫɬɚɧɰɢɢ, 
ɦɥɧ.ɪɭɛ/ɝɨɞ 

  1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 

Ⱦɉɨɫɧt   2,167 2,167 2,167 2,167 2,167 2,167 2,167 2,167 2,167 2,167 2,167 2,167 2,167 2,167 2,167 

ɑȾɉt -15,1 2,167 2,167 2,167 2,167 2,167 2,167 2,167 2,167 2,167 2,167 2,167 2,167 2,167 2,167 2,167 

ɑȾɉɇɂt -15,1 -12,93 -10,76 -8,6 -6,43 -4,27 -2,098 0,068 2,234 4,407 6,57 8,74 10,9 13,07 15,24 17,402 
ȾȾɉt (ɞɢɫɤɨɧɬɧɚɹ 
ɫɬɚɜɤɚ 10%) -15,1 1,97 1,79 1,63 1,48 1,345 1,2231 1,1119 1,011 0,9190 0,8354 0,7595 0,6904 0,6277 0,5706 0,5187 

ȾȾɉɇɂt 
(ɞɢɫɤɨɧɬɧɚɹ ɫɬɚɜɤɚ 
10%) 

-15,1 -13,13 -11,34 -9,7114 -8,2314 -6,8859 -5,6628 -4,5509 -3,54 -2,6210 -1,7856 -1,0262 -0,3357 0,2919 0,8625 1,3813 

Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɢɧɞɟɤɫ 
ɞɨɯɨɞɧɨɫɬɢ, Ⱦɉɂ 

1,1               

ɉɪɨɫɬɨɣ ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ, 
ɉɉ (ɥɟɬ) 7               

Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɫɪɨɤ 
ɨɤɭɩɚɟɦɨɫɬɢ, Ⱦɉɉ (ɥɟɬ) 12,5               

Ɋɟɡɟɪɜ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɨ 
ɩɪɨɟɤɬɭ 

2,05%               

ȼɧɭɬɪɟɧɧɹɹ ɧɨɪɦɚ 
ɞɨɯɨɞɧɨɫɬɢ ɱɟɪɟɡ 
ɜɫɬɪɨɟɧɧɭɸ ɮɭɧɤɰɢɸ, ɂɊɊ 
(ɩɪɨɜɟɪɤɚ) 

11,57%               
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Ɋɢɫɭɧɨɤ 18 – Ɋɚɫɱɟɬ ɫɪɨɤɨɜ ɨɤɭɩɚɟɦɨɫɬɢ ɩɪɨɟɤɬɚ 

ɉɪɨɫɬɨɣ ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɫɨɫɬɚɜɥɹɟɬ 7 ɥɟɬ, 
ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ – 12,5. ɉɪɨɟɤɬ ɦɚɥɨ ɪɢɫɤɨɜɵɣ, ɨ ɱɟɦ ɝɨɜɨɪɢɬ ɪɟɡɟɪɜ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɨ ɩɪɨɟɤɬɭ. 

-17362,52

545,9107326

3516,9373023516,9373023516,9373023516,9373023516,9373023516,9373023516,9373023516,9373023516,9373023516,9373023516,9373023516,9373023516,9373023516,937302
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ˋʪʿt ˋʪʿʻʰt ʪʪʿʻʰt (д̛̭ко̦т̦̌́ ̭т̌̏к̌ ϭϬ%)
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ɁȺɄɅɘɑȿɇɂȿ 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɗɤɢɛɚɫɭɡɫɤɢɯ ɭɝɥɟɣ ɧɚ ɤɪɭɩɧɵɯ Ɍɗɋ ɫɨɩɪɹɠɟɧɨ ɫ 
ɦɧɨɠɟɫɬɜɨɦ ɩɪɨɛɥɟɦ: ɜɵɫɨɤɢɟ ɡɚɬɪɚɬɵ ɧɚ ɬɨɩɥɢɜɨ, ɫɜɹɡɚɧɵɟ ɫ ɡɚɜɢɫɢɦɨɫɬɶɸ 
ɰɟɧ ɨɬ ɤɭɪɫɚ ɞɨɥɥɚɪɚ ɤ ɪɭɛɥɸ, ɧɢɡɤɨɟ ɤɚɱɟɫɬɜɨ ɢ ɩɟɪɟɦɟɧɧɵɣ ɫɨɫɬɚɜ 
ɩɨɫɬɭɩɚɸɳɟɝɨ ɧɚ ɫɬɚɧɰɢɸ ɬɨɩɥɢɜɚ, ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɩɪɨɛɥɟɦɵ. ȼɵɫɨɤɢɟ 
ɡɚɬɪɚɬɵ ɧɚ ɧɢɡɤɨɤɚɱɟɫɬɜɟɧɧɨɟ ɬɨɩɥɢɜɨ ɩɨɜɵɲɚɟɬ ɬɨɩɥɢɜɧɵɟ ɡɚɬɪɚɬɵ ɢ 
ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɨɬɩɭɫɤɚɟɦɨɣ ɷɧɟɪɝɢɢ.  

ɉɪɨɢɡɜɟɞɟɧ ɜɵɛɨɪ ɡɚɦɟɳɚɸɳɟɝɨ ɬɨɩɥɢɜɚ ɫɪɟɞɢ ɛɭɪɵɯ ɢ ɤɚɦɟɧɧɵɯ 
ɭɝɥɟɣ Ʉɭɡɧɟɱɭɨɝɨ ɢ Ʉɚɧɫɤɨ-Ⱥɱɢɧɫɤɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɣ, ɩɨɜɟɪɨɱɧɨ-
ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɣ ɬɟɩɥɨɜɨɝɨ ɪɚɫɱɟɬ ɫ ɰɟɥɶɸ ɨɩɪɟɞɟɥɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪ ɩɨ 
ɝɚɡɨɜɨɦɭ ɢ ɩɚɪɨɜɨɞɹɧɨɦɭ ɬɪɚɤɬɭ ɢ ɨɩɪɟɞɟɥɟɧɵ ɬɪɟɛɭɟɦɵɟ ɩɥɨɳɚɞɢ 
ɩɨɜɟɪɯɧɨɫɬɟɣ ɧɚɝɪɟɜɚ, ɩɨ ɤɨɬɨɪɵɦ ɛɵɥɢ ɨɰɟɧɟɧɵ ɨɛɴɟɦɵ ɪɟɤɨɧɫɬɪɭɤɰɢɣ. 
Ⱥɷɪɨɞɢɧɚɦɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɝɚɡɨɜɨɝɨ ɢ ɜɨɡɞɭɲɧɨɝɨ ɬɪɚɤɬɚ ɩɨɤɚɡɚɥɢ ɢɡɦɟɧɟɧɢɟ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɢ ɧɚɩɨɪɚ ɬɹɝɨ-ɞɭɬɶɟɜɵɯ ɦɚɲɢɧ ɫ ɩɟɪɟɜɨɞɨɦ ɤɨɬɥɚ ɧɚ 
ɫɠɢɝɚɧɢɟ ɧɨɜɨɝɨ ɬɨɩɥɢɜɚ. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɚ ɫɢɫɬɟɦɵ 
ɩɵɥɟɩɪɢɝɨɬɨɜɥɟɧɢɹ ɞɥɹ ɤɚɠɞɨɝɨ ɬɨɩɥɢɜɚ ɛɵɥ ɜɵɛɪɚɧ ɫɭɲɢɥɶɧɵɣ ɚɝɟɧɬ ɢ 
ɨɰɟɧɟɧ ɨɛɴɟɦ ɪɟɤɨɧɫɬɪɭɤɰɢɣ ɫɢɫɬɟɦɵ ɩɵɥɟɩɪɢɝɨɬɨɜɥɟɧɢɹ. ɉɪɨɜɟɞɟɧɚ ɨɰɟɧɤɚ 
ɢɡɦɟɧɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɜɵɛɪɨɫɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɢ ɩɪɨɜɟɪɤɚ ɭɫɥɨɜɢɣ 
ɪɚɫɫɟɢɜɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɞɵɦɨɜɨɣ ɬɪɭɛɵ. ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɞɚɧɧɵɦ 
ɩɨɫɱɢɬɚɧɚ ɫɦɟɬɚ ɡɚɬɪɚɬ ɞɥɹ ɤɚɠɞɨɝɨ ɜɢɞɚ ɬɨɩɥɢɜɚ, ɨɩɪɟɞɟɥɟɧɚ ɫɟɛɟɫɬɨɢɦɨɫɬɶ 
ɢ ɫɪɨɤɢ ɨɤɭɩɚɟɦɨɫɬɢ.  

Ʉɚɦɟɧɧɵɣ ɭɝɨɥɶ ɪɚɡɪɟɡɚ ɉɨɥɵɫɚɟɜɫɤɢɣ ɩɪɢɧɹɬ ɤɚɤ ɨɫɧɨɜɧɨɣ ɜɚɪɢɚɧɬ 
ɡɚɦɟɳɚɸɳɟɝɨ ɬɨɩɥɢɜɚ, ɬɚɤ ɤɚɤ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɜɫɟɦ ɤɪɢɬɟɪɢɹɦ ɩɨ ɜɵɛɨɪɭ 
ɡɚɦɟɳɚɸɳɟɝɨ ɬɨɩɥɢɜɚ ɞɥɹ Ɋɟɮɬɢɧɫɤɨɣ ȽɊɗɋ. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɨɜ 
ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɚ ɤɨɬɟɥ ɫɨɫɬɚɜɥɹɟɬ 52,9 ɤɝ/ɫ, ɜɵɛɪɚɧɚ ɫɭɲɤɚ 
ɬɨɩɥɢɜɚ ɫɦɟɫɶɸ ɭɯɨɞɹɳɢɯ ɝɚɡɨɜ ɢ ɜɨɡɞɭɯɚ. ȼɵɛɪɨɫɵ ɜɪɟɞɧɵɯ ɡɚɝɪɹɡɧɹɸɳɢɯ 
ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɫɨɤɪɚɳɟɧɵ, ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɪɨɟɤɬɧɨɝɨ ɬɨɩɥɢɜɚ. 
ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɨɬɩɭɳɟɧɧɨɣ ɷɧɟɪɝɢɢ ɫɨɫɬɚɜɥɹɟɬ 0,71 ɪɭɛ/ɤȼɬ·ɱ ɢ 819,06 
ɪɭɛ/Ƚɤɚɥ. Ʉɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ ɫɨɫɬɚɜɥɹɸɬ 15,1 ɦɥɧ.ɪɭɛ. ɗɤɨɧɨɦɢɱɟɫɤɢɣ 
ɷɮɮɟɤɬ ɧɚ ɭɪɨɜɧɟ ɫɬɚɧɰɢɢ ɫɨɫɬɚɜɥɹɟɬ 1,11 ɦɥɧ. ɜ ɝɨɞ. 
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