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ɤɚɮɟɞɪɚ 
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Ɋɭɤɨɜɨɞɢɬɟɥɶ  03.07.20  ɫɬ. ɩɪɟɩɨɞɚɜɚɬɟɥɶ  Ⱦ.ȼ. ɋɭɪɝɭɬɫɤɢɣ 
  ɩɨɞɩɢɫɶ, ɞɚɬɚ  ɞɨɥɠɧɨɫɬɶ, ɭɱɟɧɚɹ ɫɬɟɩɟɧɶ  ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

ȼɵɩɭɫɤɧɢɤ  03.07.20    ɉ.Ⱥ. ɋɢɜɨɜ 
  ɩɨɞɩɢɫɶ, ɞɚɬɚ    ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

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

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



 
 

Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 
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Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ  Ⱦ.ȼ. ɋɭɪɝɭɬɫɤɢɣ 
  ɩɨɞɩɢɫɶ ɢɧɢɰɢɚɥɵ ɢ ɮɚɦɢɥɢɹ 

Ɂɚɞɚɧɢɟ ɩɪɢɧɹɥ ɤ 
ɢɫɩɨɥɧɟɧɢɸ 

 
 ɉ.Ⱥ. ɋɢɜɨɜ 

  ɩɨɞɩɢɫɶ  ɢɧɢɰɢɚɥɵ ɢ ɮɚɦɢɥɢɹ 
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ɋɬɭɞɟɧɬɭ                         ɋɢɜɨɜɭ ɉɚɜɥɭ Ⱥɥɟɤɫɚɧɞɪɨɜɢɱɭ 
 ɮɚɦɢɥɢɹ, ɢɦɹ, ɨɬɱɟɫɬɜɨ 

Ƚɪɭɩɩɚ      ɁɎɗ15-01Ȼ ɇɚɩɪɚɜɥɟɧɢɟ (ɫɩɟɰɢɚɥɶɧɨɫɬɶ) 13.03.01 
 ɧɨɦɟɪ ɝɪɭɩɩɵ  ɤɨɞ 

Ɍɟɩɥɨɷɧɟɪɝɟɬɢɤɚ ɢ ɬɟɩɥɨɬɟɯɧɢɤɚ 
ɧɚɢɦɟɧɨɜɚɧɢɟ 

Ɍɟɦɚ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɉɪɨɟɤɬ ɪɟɤɨɧɫɬɪɭɤɰɢɢ 
Ȼɟɪɟɡɨɜɫɤɨɣ ȽɊɗɋ 
ɍɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ ɩɨ ɭɧɢɜɟɪɫɢɬɟɬɭ № 1159/ɫ ɨɬ 04.02.2020 ɝ. 
Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ Ⱦ.ȼ. ɋɭɪɝɭɬɫɤɢɣ, ɫɬ. ɩɪɟɩɨɞɚɜɚɬɟɥɶ, ɤɚɮɟɞɪɚ Ɍɗɋ 

 ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ, ɭɱёɧɚɹ ɫɬɟɩɟɧɶ, ɞɨɥɠɧɨɫɬɶ, ɦɟɫɬɨ ɪɚɛɨɬɵ 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ȼɄɊ Ɉɛɴɟɤɬ ɪɟɤɨɧɫɬɪɭɤɰɢɢ – Ȼɟɪɟɡɨɜɫɤɚɹ ȽɊɗɋ 
ɪɚɣɨɧ ɪɚɡɦɟɳɟɧɢɹ ‒ Шɚɪɵɩɨɜɫɤɢɣ ɪɚɣɨɧ, ɝ. Шɚɪɵɩɨɜɨ; ɬɨɩɥɢɜɨ ‒Ȼɟɪɟɡɨɜɫɤɢɣ  
ɭɝɨɥɶ ɦɚɪɤɢ Ȼ2; ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɦɨɳɧɨɫɬɶ ɨɞɧɨɝɨ ɷɧɟɪɝɨɛɥɨɤɚ 800 Ɇȼɬ;  
Ʉɨɬɥɨɚɝɪɟɝɚɬ ɉ-67  
 
ɉɟɪɟɱɟɧɶ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ  
Ʌɢɫɬ 1.  ɉɚɪɨɜɨɣ ɤɨɬɟɥ ɉɩ-2650-255 (ɉ-67). ɉɪɨɞɨɥɶɧɵɣ ɪɚɡɪɟɡ. 
Ʌɢɫɬ 2.  ɉɚɪɨɜɨɣ ɤɨɬɟɥ ɉɩ-2650-255 (ɉ-67). ɉɨɩɟɪɟɱɧɵɣ ɪɚɡɪɟɡ. 
Ʌɢɫɬ 3.  Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɩɚɪɨɜɨɞɹɧɨɝɨ ɬɪɚɤɬɚ ɤɨɬɟɥɶɧɨɝɨ ɚɝɪɟɝɚɬɚ ɉ-67 
Ʌɢɫɬ 4.  ɉɨɜɨɪɨɬɧɚɹ ɤɚɦɟɪɚ ɤɨɬɥɚ ɞɨ ɪɟɤɨɧɫɬɪɭɤɰɢɢ. 
Ʌɢɫɬ 5.ɉɨɜɨɪɨɬɧɚɹ ɤɚɦɟɪɚ ɤɨɬɥɚ ɩɨɫɥɟ ɪɟɤɨɧɫɬɪɭɤɰɢɢ. 



 
 

ɊȿɎȿɊȺɌ 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «ɉɪɨɟɤɬ ɪɟɤɨɧɫɬɪɭɤɰɢɢ 
Ȼɟɪɟɡɨɜɫɤɨɣ ȽɊɗɋ» ɫɨɞɟɪɠɢɬ 59 ɫɬɪɚɧɢɰ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 14 
ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ, 5 ɥɢɫɬɨɜ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ.  

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɉȺɊɈȼɈɃ ɄɈɌȿɅ, ɉ-67, L- Шɉɉ, ɄɈɗɎɎɂЦɂȿɇɌ 
ɌȿɉɅɈȼɈɃ ɗɎɎȿɄɌɂȼɇɈɋɌɂ, ШɅȺɄɈȼȺɇɂȿ. 

Ɉɛɴɟɤɬ: Ȼɟɪɟɡɨɜɫɤɚɹ ȽɊɗɋ 
Цɟɥɶ ɪɚɛɨɬɵ: ɭɦɟɧɶɲɟɧɢɟ ɲɥɚɤɨɜɚɧɢɹ ɩɨɜɟɪɯɧɨɫɬɟɣ ɧɚɝɪɟɜɚ ɤɨɬɟɥɶɧɨɝɨ 

ɚɝɪɟɝɚɬɚ ɉ-67 ɛɥɨɤɚ 800 Ɇȼɬ Ȼɟɪɟɡɨɜɫɤɨɣ ȽɊɗɋ, ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɧɚɞɟɠɧɨɫɬɢ 
ɢ ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɟɝɨ ɪɚɛɨɬɵ. 

Ȼɚɤɚɥɚɜɪɫɤɚɹ ɪɚɛɨɬɚ ɫɨɫɬɨɢɬ ɢɡ 4 ɪɚɡɞɟɥɨɜ. ɉɟɪɜɵɣ ɪɚɡɞɟɥ ɜɤɥɸɱɚɟɬ ɜ 
ɫɟɛɹ ɨɛɨɫɧɨɜɚɧɢɟ ɢ ɚɤɬɭɚɥɶɧɨɫɬɶ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɤɨɬɟɥɶɧɨɝɨ ɚɝɪɟɝɚɬɚ. ȼɨ 
ɜɬɨɪɨɦ ɪɚɡɞɟɥɟ ɩɪɢɜɟɞɟɧɨ ɨɛɨɫɧɨɜɚɧɢɟ ɬɟɯɧɢɱɟɫɤɨɝɨ ɪɟɲɟɧɢɹ. Ɍɪɟɬɢɣ ɪɚɡɞɟɥ 
ɫɨɞɟɪɠɢɬ ɬɟɩɥɨɜɨɣ ɪɚɫɱɟɬ ɤɨɬɟɥɶɧɨɝɨ ɚɝɪɟɝɚɬɚ ɞɨ ɢ ɩɨɫɥɟ ɪɟɤɨɧɫɬɪɭɤɰɢɢ. ȼ 
ɱɟɬɜɟɪɬɨɦ ɪɚɡɞɟɥɟ ɩɪɨɪɚɛɨɬɚɧɵ ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɜɨɩɪɨɫɵ, ɛɵɥɢ ɪɚɫɫɱɢɬɚɧɵ 
ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ, ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ.  
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ȼȼȿȾȿɇɂȿ 

Ⱥɤɬɢɜɧɨɟ ɪɚɡɜɢɬɢɟ ɷɧɟɪɝɟɬɢɤɢ ɜɥɟɱɟɬ ɡɚ ɫɨɛɨɣ ɜɫɟ ɛɨɥɶɲɟɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɩɪɢɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ. ɋɬɚɜɢɬɫɹ ɜɨɩɪɨɫ ɨ ɪɚɡɪɚɛɨɬɤɟ ɢ ɜɧɟɞɪɟɧɢɢ ɧɨɜɵɯ 
ɬɟɯɧɨɥɨɝɢɣ, ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹɬ ɭɜɟɥɢɱɢɬɶ ɞɨɥɸ ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɩɪɢɪɨɞɧɵɯ ɛɨɝɚɬɫɬɜ. Ɉɞɧɨɜɪɟɦɟɧɧɨ ɫ ɷɤɨɥɨɝɢɱɟɫɤɢɦɢ ɩɪɨɛɥɟɦɚɦɢ, ɪɟɲɚɸɬɫɹ ɢ 
ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɜɨɩɪɨɫɵ, ɧɚɩɪɚɜɥɟɧɧɵɟ ɧɚ ɪɟɲɟɧɢɟ ɬɚɤɨɣ ɡɚɞɚɱɢ, ɤɚɤ 
ɭɦɟɧɶɲɟɧɢɟ ɡɚɬɪɚɬ ɧɚ ɷɤɫɩɥɭɚɬɚɰɢɸ ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɜ ɬɚɦ ɱɢɫɥɟ, 
ɧɚ ɭɦɟɧɶɲɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɭɯɨɞɹɳɢɯ ɝɚɡɨɜ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɷɤɨɧɨɦɢɱɧɨɫɬɢ 
ɤɨɬɥɨɚɝɪɟɝɚɬɚ. 

ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɢ ɧɚɞɟɠɧɨɫɬɶ ɪɚɛɨɬɵ ɫɨɜɪɟɦɟɧɧɵɯ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɤɨɬɥɨɜ, 
ɪɚɛɨɬɚɸɳɢɯ ɧɚ ɬɜɟɪɞɨɦ ɬɨɩɥɢɜɟ, ɜɨ ɦɧɨɝɨɦ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ 
ɩɪɨɬɟɤɚɧɢɹ ɩɪɨɰɟɫɫɨɜ ɲɥɚɤɨɜɚɧɢɹ ɪɚɡɥɢɱɧɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɧɚɝɪɟɜɚ.  
ɂɧɬɟɧɫɢɜɧɨɟ ɡɚɝɪɹɡɧɟɧɢɟ ɩɨɜɟɪɯɧɨɫɬɟɣ ɧɚɝɪɟɜɚ ɨɤɚɡɵɜɚɟɬ ɜɥɢɹɧɢɟ ɧɚ ɫɧɢɠɟɧɢɟ 
ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɤɨɬɟɥɶɧɨɝɨ ɚɝɪɟɝɚɬɚ ɢ ɟɝɨ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ, ɭɦɟɧɶɲɟɧɢɟ ɫɪɨɤɚ ɦɟɠɪɟɦɨɧɬɧɨɝɨ ɩɟɪɢɨɞɚ ɢ ɭɜɟɥɢɱɟɧɢɟ ɡɚɬɪɚɬ ɧɚ 
ɪɚɫɲɥɚɤɨɜɤɭ ɩɨɜɟɪɯɧɨɫɬɟɣ ɧɚɝɪɟɜɚ.  

ȼɨɩɪɨɫɵ ɲɥɚɤɨɜɚɧɢɹ ɢ ɡɚɝɪɹɡɧɟɧɢɹ ɩɨɜɟɪɯɧɨɫɬɟɣ ɧɚɝɪɟɜɚ ɩɚɪɨɜɵɯ ɤɨɬɥɨɜ 
ɫɨɯɪɚɧɹɸɬ ɫɜɨɸ ɚɤɬɭɚɥɶɧɨɫɬɶ, ɧɟɫɦɨɬɪɹ ɧɚ ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɚ 
ɬɚɤɠɟ ɛɨɥɶɲɨɣ ɨɩɵɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɤɨɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɢ ɫɠɢɝɚɧɢɢ 
ɪɚɡɥɢɱɧɵɯ ɭɝɥɟɣ. Ɉɫɧɨɜɧɵɟ ɩɪɨɛɥɟɦɵ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɛɨɥɶɲɢɦ 
ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɭɳɟɪɛɨɦ, ɫɜɹɡɚɧɧɵɦ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɨɬɥɨɠɟɧɢɣ ɢɡ-ɡɚ 
ɧɟɫɨɜɟɪɲɟɧɫɬɜɚ ɤɨɧɫɬɪɭɤɰɢɣ ɤɨɬɥɨɜ, ɦɟɬɨɞɨɜ ɢɯ ɪɚɫɱɟɬɚ ɢ ɤɨɧɬɪɨɥɹ. Ʉ ɱɢɫɥɭ 
ɧɨɜɵɯ ɡɚɞɚɱ ɨɬɧɨɫɹɬɫɹ: ɪɚɡɪɚɛɨɬɤɚ ɫɢɫɬɟɦ ɬɟɯɧɢɱɟɫɤɨɣ ɞɢɚɝɧɨɫɬɢɤɢ 
ɲɥɚɤɨɜɚɧɢɹ; ɪɚɡɪɚɛɨɬɤɚ ɫɨɜɪɟɦɟɧɧɵɯ ɨɛɞɭɜɨɱɧɵɯ ɚɩɩɚɪɚɬɨɜ; ɧɟɨɛɯɨɞɢɦɨɫɬɶ 
ɭɩɪɚɜɥɟɧɢɹ ɫɢɫɬɟɦɚɦɢ ɤɨɦɩɥɟɤɫɧɨɣ ɨɱɢɫɬɤɢ ɩɨɜɟɪɯɧɨɫɬɟɣ ɧɚɝɪɟɜɚ. 

ɋɬɚɬɢɫɬɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɜɢɞɨɜ ɢ ɩɪɢɱɢɧ ɨɬɤɚɡɨɜ ɩɚɪɨɜɵɯ ɤɨɬɥɨɜ ɩɪɢ 
ɫɠɢɝɚɧɢɢ ɬɜɟɪɞɵɯ ɨɪɝɚɧɢɱɟɫɤɢɯ ɬɨɩɥɢɜ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɨɞɧɨɣ ɢɡ ɨɫɧɨɜɧɵɯ 
ɩɪɢɱɢɧ ɚɜɚɪɢɣɧɵɯ ɨɫɬɚɧɨɜɨɜ ɤɨɬɟɥɶɧɵɯ ɚɝɪɟɝɚɬɨɜ ɹɜɥɹɟɬɫɹ ɧɢɡɤɚɹ ɧɚɞɟɠɧɨɫɬɶ 
ɪɚɛɨɬɵ ɩɨɥɭɪɚɞɢɚɰɢɨɧɧɵɯ ɢ ɤɨɧɜɟɤɬɢɜɧɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɧɚɝɪɟɜɚ, ɜɫɥɟɞɫɬɜɢɟ 
ɢɧɬɟɧɫɢɜɧɨɝɨ ɲɥɚɤɨɜɚɧɢɹ ɢ ɡɚɝɪɹɡɧɟɧɢɹ ɫ ɪɨɫɬɨɦ ɬɟɦɩɟɪɚɬɭɪ ɩɨ ɝɚɡɨɜɨɦɭ ɬɪɚɤɬɭ 
ɤɨɬɥɨɜ. ȼ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɷɬɨ ɜɵɡɜɚɧɨ ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɤɨɦɩɨɧɨɜɤɢ ɢ ɠɟɫɬɤɢɦɢ 
ɬɟɦɩɟɪɚɬɭɪɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɪɚɛɨɬɵ ɩɨɜɟɪɯɧɨɫɬɟɣ ɧɚɝɪɟɜɚ. ɉɪɢɱɢɧɨɣ ɛɨɥɶɲɨɝɨ 
ɱɢɫɥɚ ɩɨɜɪɟɠɞɟɧɢɣ ɩɨɜɟɪɯɧɨɫɬɟɣ ɧɚɝɪɟɜɚ, ɩɨ ɜɢɧɟ ɲɥɚɤɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ 
ɨɬɫɭɬɫɬɜɢɟ ɢɧɮɨɪɦɚɰɢɢ ɭ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɩɟɪɫɨɧɚɥɚ ɨ ɫɬɟɩɟɧɢ ɲɥɚɤɨɜɚɧɢɹ 
ɢɥɢ ɡɚɝɪɹɡɧɟɧɢɹ ɤɚɠɞɨɣ ɢɡ ɩɨɜɟɪɯɧɨɫɬɟɣ ɧɚɝɪɟɜɚ ɧɚ ɬɟɤɭɳɢɣ ɦɨɦɟɧɬ. ȼ 
ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɣ ɩɟɪɫɨɧɚɥ ɫɭɞɢɬ ɨɛ ɢɧɬɟɧɫɢɜɧɨɫɬɢ 
ɲɥɚɤɨɜɚɧɢɹ ɢ ɡɚɝɪɹɡɧɟɧɢɹ ɩɨɜɟɪɯɧɨɫɬɟɣ ɧɚɝɪɟɜɚ ɬɨɥɶɤɨ ɩɨ ɤɨɫɜɟɧɧɵɦ 
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ɩɨɤɚɡɚɬɟɥɹɦ, ɚɧɚɥɢɡɢɪɭɹ ɩɨɤɚɡɚɧɢɹ ɲɬɚɬɧɨɝɨ ɤɨɧɬɪɨɥɹ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ 
ɫɭɳɟɫɬɜɟɧɧɨ ɜɨɡɪɚɫɬɚɟɬ ɪɨɥɶ ɧɚɭɱɧɨ-ɨɛɨɫɧɨɜɚɧɧɨɝɨ ɩɨɞɯɨɞɚ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ 
ɩɪɨɟɤɬɧɵɯ ɪɚɫɱɟɬɨɜ, ɧɚɥɚɞɤɟ ɢ ɬɟɯɧɢɱɟɫɤɨɣ ɞɢɚɝɧɨɫɬɢɤɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ 
ɪɟɠɢɦɨɜ ɩɨɥɭɪɚɞɢɚɰɢɨɧɧɵɯ ɢ ɤɨɧɜɟɤɬɢɜɧɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɧɚɝɪɟɜɚ ɩɚɪɨɜɵɯ 
ɤɨɬɥɨɜ.  

Ɉɞɧɢɦ ɢɡ ɨɩɪɟɞɟɥɹɸɳɢɯ ɮɚɤɬɨɪɨɜ ɷɮɮɟɤɬɢɜɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 
ɫɨɜɪɟɦɟɧɧɵɯ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɤɨɬɟɥɶɧɵɯ ɚɝɪɟɝɚɬɨɜ ɹɜɥɹɟɬɫɹ ɧɚɯɨɠɞɟɧɢɟ 
ɪɚɰɢɨɧɚɥɶɧɵɯ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɢ ɤɨɦɩɨɧɨɜɨɱɧɵɯ ɪɟɲɟɧɢɣ 
ɩɨɜɟɪɯɧɨɫɬɟɣ ɧɚɝɪɟɜɚ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ ɢɯ ɬɟɩɥɨɜɨɣ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɢ ɪɚɛɨɬɟ ɫɪɟɞɫɬɜ ɨɱɢɫɬɤɢ ɢ ɧɚɞɟɠɧɨɫɬɶ ɷɤɫɩɥɭɚɬɚɰɢɢ.  

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɞɥɹ ɨɰɟɧɤɢ ɬɟɩɥɨɜɨɫɩɪɢɹɬɢɹ ɩɨɜɟɪɯɧɨɫɬɟɣ ɧɚɝɪɟɜɚ 
ɤɨɬɟɥɶɧɵɯ ɚɝɪɟɝɚɬɨɜ ɩɪɢ ɪɟɲɟɧɢɢ ɩɪɨɟɤɬɧɵɯ ɡɚɞɚɱ ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬ 
ɬɟɩɥɨɜɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ, ɨɛɨɛɳɟɧɧɵɣ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɫɬɟɧɞɨɜɵɯ  
ɢ ɩɪɨɦɵɲɥɟɧɧɵɯ ɬɟɩɥɨɜɵɯ ɢɫɩɵɬɚɧɢɣ ɤɨɬɟɥɶɧɵɯ ɚɝɪɟɝɚɬɨɜ, ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ 
ɜɵɛɨɪɭ ɤɨɬɨɪɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɧɨɪɦɚɬɢɜɧɨɦ ɦɟɬɨɞɟ «Ɍɟɩɥɨɜɨɣ ɪɚɫɱɟɬ ɤɨɬɥɨɜ» 
(ɇɌɊ). Ɉɞɧɚɤɨ, ɤɚɤ ɩɨɤɚɡɵɜɚɟɬ ɨɩɵɬ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɡɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ 
ɬɟɩɥɨɜɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ, ɩɨɥɭɱɟɧɧɵɟ ɧɚ ɞɟɣɫɬɜɭɸɳɢɯ ɤɨɬɟɥɶɧɵɯ ɚɝɪɟɝɚɬɚɯ, 
ɡɧɚɱɢɬɟɥɶɧɨ ɨɬɥɢɱɚɸɬɫɹ ɨɬ ɪɟɤɨɦɟɧɞɨɜɚɧɧɵɯ ɧɨɪɦɚɬɢɜɧɵɯ ɡɧɚɱɟɧɢɣ, ɱɬɨ ɤɚɤ 
ɫɥɟɞɫɬɜɢɟ ɩɪɢɜɨɞɢɬ ɤ ɩɨɜɵɲɟɧɢɸ ɩɪɨɟɤɬɧɵɯ ɪɢɫɤɨɜ ɢ ɨɝɪɚɧɢɱɟɧɢɸ 
ɧɨɦɢɧɚɥɶɧɨɣ ɩɚɪɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɤɨɬɥɨɜ ɜɫɥɟɞɫɬɜɢɟ ɩɪɟɜɵɲɟɧɢɹ 
ɬɟɦɩɟɪɚɬɭɪ ɦɟɬɚɥɥɚ ɬɪɭɛ ɩɨɜɟɪɯɧɨɫɬɟɣ ɧɚɝɪɟɜɚ. 

Цɟɥɶɸ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɭɦɟɧɶɲɟɧɢɟ ɲɥɚɤɨɜɚɧɢɹ ɩɨɜɟɪɯɧɨɫɬɟɣ 
ɧɚɝɪɟɜɚ ɤɨɬɟɥɶɧɨɝɨ ɚɝɪɟɝɚɬɚ ɉ-67 ɛɥɨɤɚ 800 Ɇȼɬ Ȼɟɪɟɡɨɜɫɤɨɣ ȽɊɗɋ, ɞɥɹ 
ɩɨɜɵɲɟɧɢɹ ɧɚɞɟɠɧɨɫɬɢ ɢ ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɟɝɨ ɪɚɛɨɬɵ. 
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1 Аɤɬɭɚɥɶɧɨɫɬɶ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɤɨɬɟɥɶɧɨɝɨ ɚɝɪɟɝɚɬɚ ɉ-67  

1.1 Ʉɪɚɬɤɚя ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɤɨɬɟɥɶɧɨɝɨ ɚɝɪɟɝɚɬɚ ɉ-67 

ɉɪɹɦɨɬɨɱɧɵɣ ɨɞɧɨɤɨɪɩɭɫɧɵɣ ɤɨɬɟɥ ɉɩ-2650/255 (ɉ-67) (ɪɢɫɭɧɨɤ 1.1) 

ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɪɚɛɨɬɵ ɜ ɛɥɨɤɟ 800 Ɇȼɬ ɫ ɨɞɧɨɜɚɥɶɧɨɣ ɬɭɪɛɢɧɨɣ Ʉ-800-240-5 

ɢ ɪɚɫɫɱɢɬɚɧ ɧɚ ɫɠɢɝɚɧɢɟ ɛɭɪɵɯ ɭɝɥɟɣ Ʉɚɧɫɤɨ-Ⱥɱɢɧɫɤɨɝɨ ɛɚɫɫɟɣɧɚ. 

 

Ɋɢɫɭɧɨɤ 1.1 – ɉɨɩɟɪɟɱɧɵɣ ɪɚɡɪɟɡ ɤɨɬɟɥɶɧɨɝɨ ɚɝɪɟɝɚɬɚ ɉɩ-2650/255 (ɉ-67) 

Ɂɚɜɨɞ-ɢɡɝɨɬɨɜɢɬɟɥɶ − ɉɨɞɨɥɶɫɤɢɣ ɦɚɲɢɧɨɫɬɪɨɢɬɟɥɶɧɵɣ ɡɚɜɨɞ ɢɦ. Ɉɪ-

ɞɠɨɧɢɤɢɞɡɟ. Ɉɫɧɨɜɧɵɟ ɪɚɫɱɟɬɧɵɟ ɩɚɪɚɦɟɬɪɵ ɤɨɬɥɚ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ 

ɢ ɝɚɪɚɧɬɢɣɧɨɦ ɬɨɩɥɢɜɟ (Ȼɟɪɟɡɨɜɫɤɢɣ ɛɭɪɵɣ ɭɝɨɥɶ     =15671 ɤȾɠ/ɤɝ (3740 

ɤɤɚɥ/ɤɝ) ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.1. 
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Ɍɚɛɥɢɰɚ 1.1 – Ɉɫɧɨɜɧɵɟ ɪɚɫɱɺɬɧɵɟ ɩɚɪɚɦɟɬɪɵ ɤɨɬɥɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ȼɟɥɢɱɢɧɚ 
ɉɚɪɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɤɝ/ɫ (ɬ/ɱ) 736,1 (2650) 
Ⱦɚɜɥɟɧɢɟ ɫɜɟɠɟɝɨ ɩɚɪɚ, Ɇɉɚ (ɤɝc/ɫɦ2) 25 (255) 
Ɍɟɦɩɟɪɚɬɭɪɚ ɫɜɟɠɟɝɨ ɩɚɪɚ, °ɋ 545 
Ɋɚɫɯɨɞ ɩɚɪɚ ɱɟɪɟɡ ɜɬɨɪɢɱɧɵɣ ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɶ, ɤɝ/ɫ (ɬ/ɱ) 607,2 (2186) 
Ⱦɚɜɥɟɧɢɟ ɜɬɨɪɢɱɧɨɝɨ ɩɚɪɚ, Ɇɉɚ (ɤɝɫ/ɫɦ2) 3,6 (36,8) 
Ɍɟɦɩɟɪɚɬɭɪɚ ɜɬɨɪɢɱɧɨɝɨ ɩɚɪɚ, °ɋ 545 
Ɍɟɦɩɟɪɚɬɭɪɚ ɭɯɨɞɹɳɢɯ ɝɚɡɨɜ (ɩɨ ɧɨɪɦɚɬɢɜɭ), °ɋ 140 
Ɍɟɦɩɟɪɚɬɭɪɚ ɝɨɪɹɱɟɝɨ ɜɨɡɞɭɯɚ, °ɋ 317 
ɄɉȾ ɤɨɬɥɚ (ɛɪɭɬɬɨ), % 90,55 

Ʉɨɬɟɥɶɧɵɣ ɚɝɪɟɝɚɬ ɉ-67 ɨɞɧɨɤɨɪɩɭɫɧɵɣ, ɜɵɩɨɥɧɟɧ ɩɨ Ɍ-ɨɛɪɚɡɧɨɣ ɤɨɦ-

ɩɨɧɨɜɤɟ ɝɚɡɨɯɨɞɨɜ ɢ ɫɨɫɬɨɢɬ ɢɡ ɬɨɩɨɱɧɨɣ ɤɚɦɟɪɵ, ɞɜɭɯ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɝɚɡɨɯɨ-

ɞɨɜ ɢ ɞɜɭɯ ɤɨɧɜɟɤɬɢɜɧɵɯ ɲɚɯɬ. 

Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɨɬɥɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.2. 

Ɍɚɛɥɢɰɚ 1.2 – Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɨɬɥɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ȼɟɥɢɱɢɧɚ 
ȿɦɤɨɫɬɶ ɩɚɪɨɜɨɞɹɧɨɝɨ ɬɪɚɤɬɚ ɞɨ ɜɫɬɪɨɟɧɧɨɣ ɡɚɞɜɢɠɤɢ (ȼɁ), ɦ3 400 
ȿɦɤɨɫɬɶ ɩɚɪɨɜɨɞɹɧɨɝɨ ɬɪɚɤɬɚ ɩɨɫɥɟ ȼɁ, ɦ3 220 
ȿɦɤɨɫɬɶ ɬɪɚɤɬɚ ɩɪɨɦɩɟɪɟɝɪɟɜɚ, ɦ3 700 

ɉɨɜɟɪɯɧɨɫɬɢ ɧɚɝɪɟɜɚ 
ɇɢɠɧɹɹ ɪɚɞɢɚɰɢɨɧɧɚɹ ɱɚɫɬɶ (ɇɊɑ-1), ɦ2 1380 
ɇɢɠɧɹɹ ɪɚɞɢɚɰɢɨɧɧɚɹ ɱɚɫɬɶ (ɇɊɑ-2), ɦ2 3280 
ȼɟɪɯɧɹɹ ɪɚɞɢɚɰɢɨɧɧɚɹ ɱɚɫɬɶ (ȼɊɑ), ɦ2 1380 
Ɏɟɫɬɨɧɵ ɛɨɤɨɜɵɯ ɫɬɟɧ ɬɨɩɤɢ (ɎȻɌ), ɦ2 1880 
ɉɨɬɨɥɨɱɧɚɹ ɪɚɞɢɚɰɢɨɧɧɚɹ ɱɚɫɬɶ (ɉɊɑ), ɦ2 1245 
ɒɢɪɦɨɜɵɣ ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɶ 1 ɫɬ. (ɒɉɉ-1), ɦ2 3150 
ɒɢɪɦɨɜɵɣ ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɶ 2 ɫɬ. (ɒɉɉ-2), ɦ2 3960 
ɒɢɪɦɨɜɵɣ ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɶ 3 ɫɬ. (ɒɉɉ-3), ɦ2 3670 
Ʉɨɧɜɟɤɬɢɜɧɵɣ ɩɟɪɜɢɱɧɵɣ ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɶ (Ʉɉɉ), ɦ2 7040 
ɒɢɪɦɨɜɵɣ ɜɬɨɪɢɱɧɵɣ ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɶ (ɒȼɉ), ɦ2 5630 
Ʉɨɧɜɟɤɬɢɜɧɵɣ ɜɬɨɪɢɱɧɵɣ ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɶ (Ʉȼɉ), ɦ2 19250 
ɗɤɪɚɧɵ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɝɚɡɨɯɨɞɚ, ɦ2 438 
ȼɨɞɹɧɨɣ ɷɤɨɧɨɦɚɣɡɟɪ (ȼɗɄ), ɦ2 13100 
Ɍɪɭɛɱɚɬɵɣ ɜɨɡɞɭɯɨɩɨɞɨɝɪɟɜɚɬɟɥɶ (Ɍȼɉ), ɦ2 169000 
ɗɤɪɚɧɵ ɤɨɧɜɟɤɬɢɜɧɨɣ ɲɚɯɬɵ:  
ɜ ɪɚɣɨɧɟ ɤɨɧɜɟɤɬɢɜɧɨɝɨ ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɹ (Ʉɉɉ), ɦ2 480 
ɜ ɪɚɣɨɧɟ ɤɨɧɜɟɤɬɢɜɧɨɝɨ ɜɬɨɪɢɱɧɨɝɨ ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɹ (Ʉȼɉ), ɦ2 1280 
ɜ ɪɚɣɨɧɟ ɜɨɞɹɧɨɝɨ ɷɤɨɧɨɦɚɣɡɟɪɚ (ȼɗɄ), ɦ2 640 
ɉɨɞɜɟɫɧɵɟ ɬɪɭɛɵ ɡɦɟɟɜɢɤɨɜ:  
ɜ ɪɚɣɨɧɟ Ʉɉɉ, ɦ2 765 
ɜ ɪɚɣɨɧɟ Ʉȼɉ, ɦ2 2200 
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Ɍɨɩɨɱɧɚɹ ɤɚɦɟɪɚ ɢɦɟɟɬ ɩɪɢɡɦɚɬɢɱɟɫɤɭɸ ɮɨɪɦɭ ɫ ɪɚɡɦɟɪɨɦ ɩɨ ɨɫɹɦ ɬɪɭɛ 

ɜ ɩɥɚɧɟ 23080ɯ23080 ɦɦ ɢ ɨɬɦɟɬɤɨɣ ɩɨ ɨɫɹɦ ɬɪɭɛ ɩɨɬɨɥɤɚ 90100 ɦɦ. 

ȼɫɟ ɫɬɟɧɵ ɬɨɩɤɢ, ɫɨɟɞɢɧɢɬɟɥɶɧɵɯ ɝɚɡɨɯɨɞɨɜ ɢ ɤɨɧɜɟɤɬɢɜɧɵɯ ɲɚɯɬ ɷɤɪɚ-

ɧɢɪɨɜɚɧɵ ɝɚɡɨɩɥɨɬɧɵɦɢ ɩɚɧɟɥɹɦɢ. 

ȼ ɧɢɠɧɟɣ ɱɚɫɬɢ ɬɨɩɨɱɧɨɣ ɤɚɦɟɪɵ ɪɚɫɩɨɥɨɠɟɧɵ 32 ɳɟɥɟɜɵɟ ɝɨɪɟɥɤɢ, ɪɚɫ-

ɩɨɥɨɠɟɧɧɵɟ ɜ 4 ɹɪɭɫɚ. Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɜɢɯɪɟɜɨɝɨ ɮɚɤɟɥɚ ɝɨɪɟɧɢɹ ɬɨɩɥɢɜɚ ɝɨɪɟɥɤɢ 

ɭɫɬɚɧɨɜɥɟɧɵ ɬɚɧɝɟɧɰɢɚɥɶɧɨ ɤ ɭɫɥɨɜɧɨɣ ɨɤɪɭɠɧɨɫɬɢ ɜ ɰɟɧɬɪɟ ɬɨɩɤɢ ɞɢɚɦɟɬɪɨɦ 

2,3 ɦ. Ⱦɥɹ ɪɚɫɬɨɩɤɢ ɤɨɬɥɚ ɫɥɭɠɚɬ ɦɚɡɭɬɧɵɟ ɮɨɪɫɭɧɤɢ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɧɚ ɧɭɥɟ-

ɜɨɦ, ɩɟɪɜɨɦ ɢ ɬɪɟɬɶɟɦ ɹɪɭɫɚɯ ɝɨɪɟɥɨɤ ɤɨɬɥɚ ɛɥɨɤɚ № 1 ɢ ɧɚ ɩɟɪɜɨɦ, ɬɪɟɬɶɟɦ ɢ 

ɱɟɬɜɟɪɬɨɦ ɹɪɭɫɚɯ ɝɨɪɟɥɨɤ ɤɨɬɥɚ ɛɥɨɤɚ № 2. 

Ⱦɥɹ ɭɦɟɧɶɲɟɧɢɹ ɲɥɚɤɨɜɚɧɢɹ ɫɬɟɧ ɬɨɩɤɢ ɜ ɤɨɬɥɟ ɩɪɢɧɹɬɨ "ɧɢɡɤɨɬɟɦɩɟɪɚ-

ɬɭɪɧɨɟ" ɝɨɪɟɧɢɟ ɬɨɩɥɢɜɚ, ɩɪɢ ɤɨɬɨɪɨɦ ɬɟɦɩɟɪɚɬɭɪɚ ɹɞɪɚ ɮɚɤɟɥɚ 1250-1300 °ɋ 

ɞɨɫɬɢɝɚɟɬɫɹ ɡɚ ɫɱɟɬ ɪɚɫɫɪɟɞɨɬɨɱɟɧɢɹ ɝɨɪɟɥɨɤ ɩɨ ɜɵɫɨɬɟ ɬɨɩɤɢ, ɝɚɡɨɜɨɣ ɫɭɲɤɢ 

ɬɨɩɥɢɜɚ ɜ ɩɵɥɟɫɢɫɬɟɦɚɯ ɢ ɩɨɞɚɱɢ ɱɟɪɟɡ ɝɨɪɟɥɤɢ ɜ ɡɨɧɭ ɝɨɪɟɧɢɹ ɪɟɰɢɪɤɭɥɢɪɭ-

ɸɳɢɯ ɝɚɡɨɜ ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ 360 °ɋ. Ƚɨɪɟɥɤɢ ɭɫɬɚɧɨɜɥɟɧɵ ɧɚ ɤɚɪɤɚɫɟ ɡɞɚɧɢɹ, 

ɞɥɹ ɭɩɥɨɬɧɟɧɢɹ ɦɟɫɬ ɩɪɢɦɵɤɚɧɢɹ ɝɨɪɟɥɨɤ ɤ ɮɥɚɧɰɚɦ ɚɦɛɪɚɡɭɪ ɝɨɪɟɥɨɤ ɩɪɟɞɭ-

ɫɦɨɬɪɟɧɵ ɫɩɟɰɢɚɥɶɧɵɟ ɭɩɥɨɬɧɟɧɢɹ ɝɨɪɟɥɨɤ. 

ɇɚ ɜɵɯɨɞɟ ɢɡ ɬɨɩɤɢ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɝɚɡɨɯɨɞɚɯ ɪɚɫɩɨɥɨɠɟɧɵ ɩɨɫɥɟɞɨɜɚ-

ɬɟɥɶɧɨ ɩɨ ɯɨɞɭ ɝɚɡɨɜ ɲɢɪɦɵ 2 ɢ 3 ɫɬɭɩɟɧɟɣ ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɹ ɩɟɪɜɢɱɧɨɝɨ 

ɬɪɚɤɬɚ, ɮɟɫɬɨɧ ɛɨɤɨɜɵɯ ɫɬɟɧ ɬɨɩɤɢ, ɲɢɪɦɵ 1 ɫɬɭɩɟɧɢ ɢ ɲɢɪɦɵ ɜɬɨɪɢɱɧɨɝɨ ɩɚ-

ɪɨɩɟɪɟɝɪɟɜɚɬɟɥɹ, ɩɨɞɜɟɫɧɵɟ ɬɪɭɛɵ ȼɊɑ ɢ ɩɨɞɜɟɫɧɵɟ ɬɪɭɛɵ ɷɤɪɚɧɨɜ ɤɨɧɜɟɤɬɢɜ-

ɧɨɣ ɲɚɯɬɵ. 

ȼ ɨɩɭɫɤɧɵɯ ɝɚɡɨɯɨɞɚɯ (Ʉɒ) ɫɜɟɪɯɭ ɜɧɢɡ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɩɨ ɯɨɞɭ ɝɚɡɨɜ 

ɪɚɫɩɨɥɨɠɟɧɵ 2 ɹɪɭɫɚ ɩɚɤɟɬɨɜ ɤɨɧɜɟɤɬɢɜɧɨɝɨ ɩɟɪɜɢɱɧɨɝɨ ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɹ 

(ɜɵɯɨɞɧɚɹ ɫɬɭɩɟɧɶ), 3 ɹɪɭɫɚ ɩɚɤɟɬɨɜ ɤɨɧɜɟɤɬɢɜɧɨɝɨ ɜɬɨɪɢɱɧɨɝɨ ɩɚɪɨɩɟɪɟɝɪɟɜɚ-

ɬɟɥɹ ɢ 2 ɹɪɭɫɚ ɩɚɤɟɬɨɜ ɦɟɦɛɪɚɧɧɨɝɨ ɷɤɨɧɨɦɚɣɡɟɪɚ. 

Ɉɩɭɫɤɧɵɟ ɝɚɡɨɯɨɞɵ ɨɬɥɢɱɚɸɬɫɹ ɧɚɥɢɱɢɟɦ ɜ ɫɟɪɟɞɢɧɟ ɤɚɠɞɨɝɨ ɢɡ ɧɢɯ 

ɨɫɨɛɨɝɨ ɤɚɧɚɥɚ, ɜɵɞɟɥɟɧɧɨɝɨ ɞɜɭɯɫɜɟɬɧɵɦɢ ɦɟɦɛɪɚɧɧɵɦɢ ɩɚɧɟɥɹɦɢ, ɩɨ ɤɨɬɨ-

ɪɨɦɭ ɝɚɡɵ ɢɡ ɩɨɜɨɪɨɬɧɨɣ ɤɚɦɟɪɵ ɧɚɩɪɚɜɥɹɸɬɫɹ ɜ ɩɵɥɟɫɢɫɬɟɦɵ ɫ Ɇȼ. 
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ȼɨ ɜɬɨɪɢɱɧɨɦ ɬɪɚɤɬɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɩɟɪɟɝɪɟɜɚ ɨɫɭɳɟɫɬɜɥɹ-

ɟɬɫɹ ɡɚ ɫɱɟɬ ɢɡɦɟɧɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɜɩɪɵɫɤɢɜɚɟɦɨɣ ɜɨɞɵ ɜ ɩɚɪɨɨɯɥɚɞɢɬɟɥɹɯ, 

ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɩɟɪɟɞ ɲɢɪɦɨɜɨɣ ɫɬɭɩɟɧɶɸ ɜɬɨɪɢɱɧɨɝɨ ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɹ. 

Ɂɨɥɨɭɞɚɥɟɧɢɟ ɬɜɟɪɞɨɟ. ɍɞɚɥɟɧɢɟ ɲɥɚɤɚ, ɜɵɩɚɞɚɸɳɟɝɨ ɜ ɯɨɥɨɞɧɭɸ ɜɨ-

ɪɨɧɤɭ ɢɡ ɬɨɩɨɱɧɨɣ ɤɚɦɟɪɵ, ɩɪɨɢɡɜɨɞɢɬɫɹ ɰɟɩɧɵɦ ɫɤɪɟɛɤɨɜɵɦ ɤɨɧɜɟɣɟɪɨɦ. 

ɉɨɫɥɟ ɷɤɨɧɨɦɚɣɡɟɪɚ ɞɵɦɨɜɵɟ ɝɚɡɵ ɧɚɩɪɚɜɥɹɸɬɫɹ ɜ ɬɪɭɛɱɚɬɵɣ ɜɨɡɞɭɯɨ-

ɩɨɞɨɝɪɟɜɚɬɟɥɶ (Ɍȼɉ), ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɜ ɨɬɞɟɥɶɧɨɦ ɩɨɦɟɳɟɧɢɢ ɝɥɚɜɧɨɝɨ ɤɨɪɩɭ-

ɫɚ. ɑɚɫɬɶ ɝɚɡɨɜ ɞɨ Ɍȼɉ ɡɚɛɢɪɚɟɬɫɹ ɩɨɫɪɟɞɫɬɜɨɦ ɞɵɦɨɫɨɫɨɜ ɪɟɰɢɪɤɭɥɹɰɢɢ ɜ ɫɢ-

ɫɬɟɦɭ ɪɟɰɢɪɤɭɥɹɰɢɢ ɝɚɡɨɜ ɞɥɹ ɩɨɞɚɱɢ ɢɯ ɜ ɫɩɟɰɢɚɥɶɧɵɟ ɤɚɧɚɥɵ ɝɨɪɟɥɨɤ ɢ ɜ ɩɵ-

ɥɟɫɢɫɬɟɦɵ. ɉɟɪɟɞ ɷɬɢɦɢ ɞɵɦɨɫɨɫɚɦɢ ɢɦɟɸɬɫɹ ɡɨɥɨɭɥɨɜɢɬɟɥɢ ɫ ɰɢɤɥɨɧɚɦɢ  530 ɦɦ. 

Ⱦɥɹ ɫɧɢɠɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɭɯɨɞɹɳɢɯ ɢɡ ɤɨɬɥɚ ɝɚɡɨɜ ɫ 160-170 °ɋ ɞɨ 140 

°ɋ, ɧɟɨɛɯɨɞɢɦɵɯ ɩɨ ɭɫɥɨɜɢɹɦ ɨɛɟɫɩɟɱɟɧɢɹ ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɨɝɨ ɄɉȾ ɷɥɟɤɬɪɨ-

ɮɢɥɶɬɪɨɜ, ɧɚ ɤɨɬɥɟ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɭɫɬɚɧɨɜɤɚ ɫɢɫɬɟɦɵ ɢɡɛɵɬɨɱɧɨɝɨ ɜɨɡɞɭɯɚ ɫɨ 

ɫɜɨɢɦɢ ɜɟɧɬɢɥɹɬɨɪɚɦɢ ɢ ɜɨɡɞɭɲɧɨ – ɜɨɞɹɧɵɦɢ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚɦɢ (ȼȼɌɈ), 

ɩɨɡɜɨɥɹɸɳɢɦɢ ɨɬɞɚɜɚɬɶ ɬɟɩɥɨ ɝɚɡɨɜ ɜ ɬɟɩɥɨɮɢɤɚɰɢɨɧɧɭɸ ɫɟɬɶ ɛɥɨɤɚ (ɫɬɚɧɰɢɢ). 

ȼ ɡɚɞɚɱɭ ɷɬɨɣ ɠɟ ɫɢɫɬɟɦɵ ɜɯɨɞɢɬ ɢ ɩɨɞɞɟɪɠɚɧɢɟ ɩɨɫɬɨɹɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡ-

ɞɭɯɚ (40 °ɋ) ɧɚ ɜɯɨɞɟ ɜ Ɍȼɉ. 

ɏɨɥɨɞɧɵɣ ɜɨɡɞɭɯ ɡɚɛɢɪɚɟɬɫɹ ɢɡ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɤɨɬɟɥɶɧɨɝɨ ɨɬɞɟɥɟɧɢɹ ɢ 

ɞɜɭɦɹ ɜɟɧɬɢɥɹɬɨɪɚɦɢ ɩɨɞɚɟɬɫɹ ɧɚ ɜɯɨɞ ɜ Ɍȼɉ ɱɟɪɟɡ ɫɦɟɫɢɬɟɥɢ, ɜ ɤɨɬɨɪɵɟ ɩɨ-

ɫɬɭɩɚɟɬ ɝɨɪɹɱɢɣ ɜɨɡɞɭɯ ɢɡ ɫɢɫɬɟɦɵ ɢɡɛɵɬɨɱɧɨɝɨ ɜɨɡɞɭɯɚ. 

Ⱦɥɹ ɭɦɟɧɶɲɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ ɦɟɠɞɭ ɬɨɩɤɨɣ ɢ 

Ʉɒ ɢɡ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɩɚɡɭɯ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɡɚɛɨɪ ɜɨɡɞɭɯɚ ɧɚ ɜɫɚɫ ɜɟɧɬɢɥɹɬɨ-

ɪɨɜ. 

ɉɪɨɣɞɹ Ɍȼɉ, ɜɨɡɞɭɯ ɢɡ ɨɛɳɟɝɨ ɤɨɪɨɛɚ ɩɨɫɬɭɩɚɟɬ ɤ ɝɨɪɟɥɤɚɦ, ɜ ɧɢɠɧɸɸ 

ɱɚɫɬɶ ɬɨɩɤɢ (ɯɨɥɨɞɧɭɸ ɜɨɪɨɧɤɭ), ɜ ɩɵɥɟɫɢɫɬɟɦɭ ɢ ɱɚɫɬɶ ɟɝɨ ɢɞɟɬ ɧɚ ɫɢɫɬɟɦɭ 

ɢɡɛɵɬɨɱɧɨɝɨ ɜɨɡɞɭɯɚ (ɪɟɰɢɪɤɭɥɹɰɢɸ). 

ȼ ɤɚɱɟɫɬɜɟ ɪɚɡɦɨɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ ɩɪɢɧɹɬɵ ɦɟɥɶɧɢɰɵ-ɜɟɧɬɢɥɹɬɨɪɵ, ɪɚɛɨ-

ɬɚ ɤɨɬɨɪɵɯ ɧɟ ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ ɜɥɚɠɧɨɫɬɶɸ ɫɵɪɨɝɨ ɬɨɩɥɢɜɚ. 
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ɋɭɲɤɚ ɬɨɩɥɢɜɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɵɦɨɜɵɦɢ ɝɚɡɚɦɢ: "ɝɨɪɹɱɢɦɢ", ɡɚɛɢɪɚɟɦɵ-

ɦɢ ɢɡ ɩɨɜɨɪɨɬɧɨɣ ɤɚɦɟɪɵ, ɫ ɞɨɛɚɜɥɟɧɢɟɦ "ɯɨɥɨɞɧɵɯ", ɡɚɛɢɪɚɟɦɵɯ ɩɨɫɥɟ ɜɨɞɹ-

ɧɨɝɨ ɷɤɨɧɨɦɚɣɡɟɪɚ. 

Ʉɨɬɥɨɚɝɪɟɝɚɬ ɉ-67 ɨɛɨɪɭɞɨɜɚɧ ɜɨɫɟɦɶɸ ɩɵɥɟɫɢɫɬɟɦɚɦɢ, ɤɚɠɞɚɹ ɢɡ ɤɨɬɨ-

ɪɵɯ ɫɨɫɬɨɢɬ ɢɡ ɛɭɧɤɟɪɚ ɫɵɪɨɝɨ ɭɝɥɹ, ɥɟɧɬɨɱɧɨɝɨ ɩɢɬɚɬɟɥɹ ɫɵɪɨɝɨ ɭɝɥɹ, ɦɟɥɶɧɢ-

ɰɵ-ɜɟɧɬɢɥɹɬɨɪɚ ɫ ɫɟɩɚɪɚɬɨɪɨɦ, ɞɟɥɢɬɟɥɟɦ ɩɵɥɢ ɢ ɝɨɪɟɥɨɱɧɵɦ ɛɥɨɤɨɦ – ɱɟɬɵɪɟ 

ɩɪɹɦɨɬɨɱɧɨ-ɳɟɥɟɜɵɟ ɝɨɪɟɥɤɢ. 

ɇɨɦɢɧɚɥɶɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɫɢɫɬɟɦɵ ɩɵɥɟɩɪɢɝɨɬɨɜɥɟɧɢɹ ɩɨ ɫɵɪɨ-

ɦɭ ɭɝɥɸ ɪɚɫɱɟɬɧɨɝɨ ɤɚɱɟɫɬɜɚ ɨɤɨɥɨ 70 ɬ/ɱ. 

ɇɚ ɷɧɟɪɝɨɛɥɨɤɚɯ ɫɬ. № 1 ɢ 2 Ȼɟɪɟɡɨɜɫɤɨɣ ȽɊɗɋ ɭɫɬɚɧɨɜɥɟɧɨ ɞɜɚ ɞɭɬɶɟɜɵɯ 

ɜɟɧɬɢɥɹɬɨɪɚ ȼȾɇ-36ɯ23, ɬɪɢ ɨɫɟɜɵɯ ɞɵɦɨɫɨɫɚ ȾɈȾ-43-500, ɱɟɬɵɪɟ ɜɟɧɬɢɥɹɬɨ-

ɪɚ ɪɟɰɢɪɤɭɥɹɰɢɢ ɝɨɪɹɱɟɝɨ ɜɨɡɞɭɯɚ ȽȾ-31 ɢ ɞɜɚ ɞɵɦɨɫɨɫɚ ɪɟɰɢɪɤɭɥɹɰɢɢ ɝɚɡɨɜ 

ȾɊȽ-29ɯ2. 

ɇɚ ɤɨɬɥɚɯ ɛɥɨɤɨɜ № 1 ɢ 2 ɭɫɬɚɧɨɜɥɟɧ ɤɨɦɩɥɟɤɫ ɨɱɢɫɬɤɢ ɩɨɜɟɪɯɧɨɫɬɟɣ 

ɧɚɝɪɟɜɚ ɨɬ ɡɨɥɨɜɵɯ ɨɬɥɨɠɟɧɢɣ, ɜɤɥɸɱɚɸɳɢɣ ɜ ɫɟɛɹ: 

 ɦɚɥɨɜɵɞɜɢɠɧɵɟ ɨɛɞɭɜɨɱɧɵɟ ɚɩɩɚɪɚɬɵ ɜɨɞɹɧɨɣ ɨɱɢɫɬɤɢ ɷɤɪɚɧɨɜ 

ɈȼɆ, ɝɥɭɛɨɤɨɜɨɜɵɞɜɢɠɧɵɟ ɨɛɞɭɜɨɱɧɵɟ ɚɩɩɚɪɚɬɵ ɜɨɞɹɧɨɣ ɨɱɢɫɬɤɢ ɷɤɪɚɧɨɜ 

ɈȼȽ ɢ ɚɩɩɚɪɚɬɵ WLB ɞɥɹ ɨɱɢɫɬɤɢ ɬɨɩɨɱɧɨɣ ɤɚɦɟɪɵ; 

 ɝɥɭɛɨɤɨɜɵɞɜɢɠɧɵɟ ɨɛɞɭɜɨɱɧɵɟ ɚɩɩɚɪɚɬɵ RK-SL ɞɥɹ ɨɛɞɭɜɤɢ 

ɲɢɪɦ; 

 ɦɧɨɝɨɫɨɩɥɨɜɵɟ ɚɩɩɚɪɚɬɵ RK-Sȼ ɞɥɹ ɨɛɞɭɜɤɢ Ʉɉɉ, Ʉȼɉ, ȼɗɄ. 

1.2 Ɉɛɨɫɧɨɜɚɧɢɟ ɪɟɤɨɧɫɬɪɭɤɰɢɢ  

ɇɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɤɨɬɟɥɶɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɨɹɜɢɥɚɫɶ ɜ ɫɜɹɡɢ ɫ 

ɬɟɦ, ɱɬɨ ɜ ɪɟɡɭɥɶɬɚɬɟ ɡɨɥɨɜɨɝɨ ɡɚɧɨɫɚ ɭɯɭɞɲɚɟɬɫɹ ɚɷɪɨɞɢɧɚɦɢɤɚ ɢ ɜɨɡɧɢɤɚɟɬ 

ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɭɜɟɥɢɱɟɧɢɹ ɬɹɝɢ ɧɚ ɞɵɦɨɫɨɫɚɯ, ɷɬɨ ɩɪɢɜɨɞɢɬ ɤ ɭɜɟɥɢɱɟɧɢɸ ɡɚ-

ɬɪɚɬ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɢ ɫɧɢɠɟɧɢɸ ɄɉȾ ɤɨɬɟɥɶɧɨɝɨ ɚɝɪɟɝɚɬɚ. ɉɨɫɥɟ ɩɨ-

ɜɵɲɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɝɚɡɨɜ ɜ ɪɟɡɭɥɶɬɚɬɟ ɡɨɥɨɜɨɝɨ ɡɚɧɨɫɚ ɧɚɱɢɧɚɟɬɫɹ ɩɪɨɰɟɫɫ 

ɲɥɚɤɨɜɚɧɢɹ, ɷɬɨ ɩɪɢɜɨɞɢɬ ɤ ɨɝɪɚɧɢɱɟɧɢɸ ɦɨɳɧɨɫɬɢ ɛɥɨɤɚ ɫ 800 Ɇȼɬ ɞɨ 750 

Ɇȼɬ. 
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Ɂɚɲɥɚɤɨɜɚɧɧɵɟ ɤɨɧɜɟɤɬɢɜɧɵɟ ɩɨɜɟɪɯɧɨɫɬɢ ɢɦɟɸɬ ɧɢɡɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ 

ɬɟɩɥɨɩɟɪɟɞɚɱɢ, ɱɬɨ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɜɟɞɟɬ ɤ ɫɧɢɠɟɧɢɸ ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɚ ɨɬ ɞɵ-

ɦɨɜɵɯ ɝɚɡɨɜ ɤ ɨɛɨɝɪɟɜɚɟɦɨɦɭ ɬɟɩɥɨɧɨɫɢɬɟɥɸ ɢ ɭɜɟɥɢɱɟɧɢɸ ɬɟɪɦɢɱɟɫɤɨɝɨ ɫɨ-

ɩɪɨɬɢɜɥɟɧɢɹ. Ɂɚɲɥɚɤɨɜɚɧɧɵɟ ɩɨɜɟɪɯɧɨɫɬɢ ɧɚɝɪɟɜɚ ɤɨɧɜɟɤɬɢɜɧɨɝɨ ɩɚɪɨɩɟɪɟɝɪɟ-

ɜɚɬɟɥɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 1.2, 1.3 ɢ 1,4. 

 

Ɋɢɫɭɧɨɤ 1.2 – Ɂɚɲɥɚɤɨɜɚɧɧɵɣ Ʉɉɉ ɤɨɬɟɥɶɧɨɝɨ ɚɝɪɟɝɚɬɚ ɉ-67 ȻȽɊɗɋ 

 

Ɋɢɫɭɧɨɤ 1.3 – Ɂɚɲɥɚɤɨɜɚɧɧɵɣ Ʉɉɉ ɤɨɬɟɥɶɧɨɝɨ ɚɝɪɟɝɚɬɚ ɉ-67 ȻȽɊɗɋ 
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Ɋɢɫɭɧɨɤ 1.4 – Ɂɨɥɨɜɵɟ ɨɬɥɨɠɟɧɢɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɤɨɧɜɟɤɬɢɜɧɨɝɨ ɩɚɪɨɩɟɪɟɝɪɟ-
ɜɚɬɟɥɹ 

ɇɟɞɨɫɬɚɬɤɢ ɫɭɳɟɫɬɜɭɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɤɨɧɜɟɤɬɢɜɧɨɝɨ ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟ-

ɥɹ (Ʉɉɉ) ɫ ɲɚɯɦɚɬɧɵɦ ɪɚɫɩɨɥɨɠɟɧɢɟɦ ɡɦɟɟɜɢɤɨɜ, ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɜ ɩɨɜɨɪɨɬ-

ɧɨɣ ɤɚɦɟɪɟ ɤɨɬɥɚ: 

 ɟɠɟɝɨɞɧɚɹ ɬɪɭɞɨɟɦɤɚɹ ɦɟɯɚɧɢɱɟɫɤɚɹ ɨɱɢɫɬɤɚ Ʉɉɉ ɜ ɬɟɱɟɧɢɟ 30 – 40 

ɞɧɟɣ; 

 ɡɚɧɨɫ Ʉɉɉ ɩɪɢɜɨɞɢɬ ɤ ɧɚɪɭɲɟɧɢɸ ɚɷɪɨɞɢɧɚɦɢɤɢ ɩɨɬɨɤɚ ɝɚɡɨɜ ɜ 

ɨɛɥɚɫɬɢ ɫɥɟɞɭɸɳɟɝɨ ɡɚ Ʉɉɉ ɤɨɧɜɟɤɬɢɜɧɨɝɨ ɜɬɨɪɢɱɧɨɝɨ ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɹ, ɤ 

ɫɧɢɠɟɧɢɸ ɟɝɨ ɬɟɩɥɨɫɴɟɦɚ ɢ ɭɜɟɥɢɱɟɧɢɸ ɬɟɦɩɟɪɚɬɭɪɵ ɭɯɨɞɹɳɢɯ ɝɚɡɨɜ; 

 ɧɟɜɨɡɦɨɠɧɨɫɬɶ ɭɫɬɚɧɨɜɤɢ ɧɟɨɛɯɨɞɢɦɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɨɛɞɭɜɨɱɧɵɯ 

ɚɩɩɚɪɚɬɨɜ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɷɮɮɟɤɬɢɜɧɵɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɨɱɢɫɬɨɤ ɩɚɪɨɜɵɦɢ 

ɚɩɩɚɪɚɬɚɦɢ; 

 ɧɢɡɤɚɹ ɧɚɞɟɠɧɨɫɬɶ ɢ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢɫɩɨɥɶɡɭɟɦɵɯ ɨɛɞɭɜɨɱɧɵɯ ɚɩ-

ɩɚɪɚɬɨɜ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɜɧɭɬɪɢ ɝɚɡɨɯɨɞɚ, ɢɡ – ɡɚ ɜɵɫɨɤɢɯ ɬɟɦɩɟɪɚɬɭɪ (ɞɨ 780  

ɛɟɡ ɩɪɨɜɟɞɟɧɢɹ ɨɛɞɭɜɨɤ, 300 350  ɜɨ ɜɪɟɦɹ ɢɯ ɩɪɨɜɟɞɟɧɢɹ); 
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 ɢɧɬɟɧɫɢɜɧɚɹ ɞɢɧɚɦɢɤɚ ɲɥɚɤɨɜɚɧɢɹ Ʉɉɉ ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɲɢɪɦɨɜɵɦɢ 

ɩɨɜɟɪɯɧɨɫɬɹɦɢ ɧɚɝɪɟɜɚ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɚɤɬɭɚɥɶɧɨɫɬɶ ɬɟɦɵ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ ɨɛɨɫɧɨɜɵɜɚɟɬɫɹ 

ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ ɩɨɜɵɲɟɧɢɹ ɧɚɞɟɠɧɨɫɬɢ ɢ ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɤɨ-

ɬɟɥɶɧɨɝɨ ɚɝɪɟɝɚɬɚ ɡɚ ɜɟɫɶ ɩɟɪɢɨɞ ɝɨɞɨɜɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ. 
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2 Ɍɟɯɧɢɱɟɫɤɢɟ ɪɟɲɟɧɢя 

2.1 Ɂɚɦɟɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɧɚɝɪɟɜɚ 

ɉɪɟɞɥɨɠɟɧɨ ɡɚɦɟɧɢɬɶ ɤɨɧɜɟɤɬɢɜɧɭɸ ɱɚɫɬɶ ɩɟɪɜɢɱɧɨɝɨ ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɹ 

(Ʉɉɉ) ɫ ɲɚɯɦɚɬɧɵɦ ɪɚɫɩɨɥɨɠɟɧɢɟɦ ɬɪɭɛ ɧɚ L-ɨɛɪɚɡɧɭɸ ɲɢɪɦɨɜɭɸ ɩɨɜɟɪɯ-

ɧɨɫɬɶ ɧɚɝɪɟɜɚ (L-ɒɉɉ) ɫ ɤɨɪɢɞɨɪɧɵɦ ɪɚɫɩɨɥɨɠɟɧɢɟɦ ɬɪɭɛ. 

ȼ ɨɬɥɢɱɢɟ ɨɬ ɤɨɧɜɟɤɬɢɜɧɨɝɨ ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɹ ɩɨɜɟɪɯɧɨɫɬɢ ɧɚɝɪɟɜɚ 

ɲɢɪɦɨɜɨɝɨ ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɹ ɦɟɧɶɲɟ ɲɥɚɤɭɸɬɫɹ. ɗɬɨɬ ɮɚɤɬ ɯɨɪɨɲɨ ɞɟɦɨɧ-

ɫɬɪɢɪɭɸɬ ɮɨɬɨɝɪɚɮɢɢ ɲɢɪɦɨɜɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɧɚɝɪɟɜɚ (ɪɢɫɭɧɨɤ 2.1 ɢ 2.2). 

 

Ɋɢɫɭɧɨɤ 2.1 – ɒɢɪɦɨɜɵɟ ɩɨɜɟɪɯɧɨɫɬɢ ɧɚɝɪɟɜɚ ɤɨɬɥɚ ɉ-67 ȻȽɊɗɋ 

ɉɪɟɢɦɭɳɟɫɬɜɚ ɩɪɟɞɥɚɝɚɟɦɵɯ L-ɨɛɪɚɡɧɵɯ ɲɢɪɦɨɜɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɧɚɝɪɟ-

ɜɚ: 

 ɡɧɚɱɢɬɟɥɶɧɨ ɦɟɧɶɲɚɹ ɞɢɧɚɦɢɤɚ ɲɥɚɤɨɜɚɧɢɹ ɲɢɪɦ ɨɬɧɨɫɢɬɟɥɶɧɨ 

ɩɨɜɟɪɯɧɨɫɬɟɣ ɧɚɝɪɟɜɚ ɫ ɲɚɯɦɚɬɧɵɦ ɪɚɫɩɨɥɨɠɟɧɢɟɦ ɬɪɭɛ; 

 ɢɫɤɥɸɱɟɧɢɟ ɡɧɚɱɢɬɟɥɶɧɵɯ ɡɚɬɪɚɬ ɧɚ ɟɠɟɝɨɞɧɭɸ ɦɟɯɚɧɢɱɟɫɤɭɸ 

ɨɱɢɫɬɤɭ Ʉɉɉ; 

 ɜɨɡɦɨɠɧɨɫɬɶ ɭɫɬɚɧɨɜɤɢ ɧɟɨɛɯɨɞɢɦɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɝɥɭɛɨɤɨɜɵɞɜɢɠ-

ɧɵɯ ɚɩɩɚɪɚɬɨɜ ɞɥɹ 100% ɨɱɢɫɬɤɢ L-ɒɉɉ. 
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Ɋɢɫɭɧɨɤ 2.2 – ɒɢɪɦɨɜɵɟ ɩɨɜɟɪɯɧɨɫɬɢ ɧɚɝɪɟɜɚ ɤɨɬɥɚ ɉ-67 ȻȽɊɗɋ 

Ɇɟɧɶɲɚɹ ɞɢɧɚɦɢɤɚ ɲɥɚɤɨɜɚɧɢɹ ɲɢɪɦ ɨɬɧɨɫɢɬɟɥɶɧɨ Ʉɉɉ ɞɨɫɬɢɝɚɟɬɫɹ ɡɚ 

ɫɱɟɬ ɛɨɥɶɲɟɝɨ ɩɨɩɟɪɟɱɧɨɝɨ ɲɚɝɚ (  ). ɗɬɨ ɧɟ ɧɚɪɭɲɢɬ ɚɷɪɨɞɢɧɚɦɢɤɭ ɩɨɬɨɤɚ ɝɚ-

ɡɨɜ ɜ ɨɛɥɚɫɬɢ ɫɥɟɞɭɸɳɟɝɨ ɡɚ L-ɒɉɉ ɤɨɧɜɟɤɬɢɜɧɨɝɨ ɜɬɨɪɢɱɧɨɝɨ ɩɚɪɨɩɟɪɟɝɪɟ-

ɜɚɬɟɥɹ (Ʉȼɉ), ɧɟ ɩɪɢɜɟɞɟɬ ɤ ɫɧɢɠɟɧɢɸ ɟɝɨ ɬɟɩɥɨɫɴɟɦɚ ɢ ɭɜɟɥɢɱɟɧɢɸ ɬɟɦɩɟɪɚ-

ɬɭɪɵ ɭɯɨɞɹɳɢɯ ɝɚɡɨɜ. 

ɉɨ ɝɪɚɮɢɤɚɦ ɩɪɨɫɥɟɠɢɜɚɟɬɫɹ ɞɢɧɚɦɢɤɚ ɫɧɢɠɟɧɢɹ ɡɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧ-

ɬɚ ɬɟɩɥɨɜɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ( ). ȼɢɞɧɨ, ɱɬɨ ɭ ɲɢɪɦɨɜɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɧɚɝɪɟɜɚ 

(ɪɢɫɭɧɨɤ 2.3) ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɜɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɫɧɢɠɚɟɬɫɹ ɦɟɞɥɟɧɧɟɟ, ɱɟɦ 

ɭ ɤɨɧɜɟɤɬɢɜɧɵɯ (ɪɢɫɭɧɨɤ 2.4). Ʉɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɜɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɒɉɉ-3 

ɫɧɢɡɢɥɫɹ ɧɚ 2,5%, ɚ ɭ Ʉɉɉ – ɧɚ 10%. 

Ɍɚɤ ɤɚɤ ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɜɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ( ) ɲɢɪɦɨɜɵɯ ɩɨɜɟɪɯɧɨ-

ɫɬɟɣ ɧɚɝɪɟɜɚ ɜɵɲɟ, ɱɟɦ ɤɨɧɜɟɤɬɢɜɧɵɯ, ɜɟɥɢɱɢɧɵ ɷɤɜɢɜɚɥɟɧɬɧɨɝɨ ɬɟɩɥɨɜɨɝɨ ɩɨ-

ɬɨɤɚ ɨɬ ɝɪɟɸɳɟɣ ɫɪɟɞɵ ɤ ɧɚɝɪɟɜɚɟɦɨɣ ɦɨɠɧɨ ɞɨɛɢɬɶɫɹ ɡɚ ɫɱɟɬ ɦɟɧɶɲɟɣ ɩɥɨɳɚ-

ɞɢ ɩɨɜɟɪɯɧɨɫɬɢ ɧɚɝɪɟɜɚ, ɬ.ɟ. ɩɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ L-ɒɉɉ ɛɭɞɟɬ ɦɟɧɶɲɟ, ɱɟɦ 

ɩɥɨɳɚɞɶ Ʉɉɉ. 
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2.1 ɍɫɬɚɧɨɜɤɚ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɨɛɞɭɜɨɱɧɵɯ ɚɩɩɚɪɚɬɨɜ 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɞɥɹ ɨɛɞɭɜɤɢ ɩɚɤɟɬɚ Ʉɉɉ ɭɫɬɚɧɨɜɥɟɧɨ 32 ɩɨɥɭɜɵ-

ɞɜɢɠɧɵɯ ɚɩɩɚɪɚɬɚ RK-SB. ɂɯ ɨɫɨɛɟɧɧɨɫɬɶɸ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɨɛɞɭɜɨɱɧɚɹ ɬɪɭɛɚ 

ɱɚɫɬɢɱɧɨ ɨɫɬɚɟɬɫɹ ɜ ɝɚɡɨɯɨɞɟ. Ƚɥɭɛɢɧɚ ɜɵɞɜɢɠɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 0,5 – 8 ɦ, ɨɛɥɚɫɶ 

ɨɱɢɫɬɤɢ 360 . ɋɯɟɦɚ ɨɛɞɭɜɤɢ ɚɩɩɚɪɚɬɨɦ RK-SB ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.5. 

 

Ɋɢɫɭɧɨɤ 2.5 – ɋɯɟɦɚ ɨɛɞɭɜɤɢ ɚɩɩɚɪɚɬɨɦ RK-SB 

ɇɚ ɨɫɧɨɜɟ ɢɫɩɵɬɚɧɢɣ, ɩɪɨɜɟɞɟɧɧɵɯ ɜ 2006 ɝɨɞɭ, ɛɵɥɨ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ 

ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɜɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ   ɤɨɧɜɟɤɬɢɜɧɨɝɨ ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɹ 

(Ʉɉɉ) ɫ ɲɚɯɦɚɬɧɵɦ ɪɚɫɩɨɥɨɠɟɧɢɟɦ ɬɪɭɛ ɩɨɫɥɟ ɦɟɯɚɧɢɱɟɫɤɨɣ ɨɱɢɫɬɤɢ ɭɜɟɥɢ-

ɱɢɥɫɹ ɫ 0,31 ɞɨ 0,47, ɧɨ ɫɬɚɛɢɥɢɡɚɰɢɢ ɭɪɨɜɧɹ ɡɚɝɪɹɡɧɟɧɢɣ ɧɟ ɩɪɨɢɡɨɲɥɨ. Ȼɵɥɨ 

ɡɚɮɢɤɫɢɪɨɜɚɧɨ ɫɧɢɠɟɧɢɟ   ɞɨ 0,22 ɜ ɫɜɹɡɢ ɫ ɧɢɡɤɨɣ ɧɚɞɟɠɧɨɫɬɶɸ ɦɧɨɝɨɫɨɩɥɨ-

ɜɵɯ ɨɛɞɭɜɨɱɧɵɯ ɚɩɩɚɪɚɬɨɜ RK-SB. 

ɂɡ-ɡɚ ɨɫɨɛɟɧɧɨɫɬɢ ɤɨɦɩɨɧɨɜɤɢ Ʉɉɉ ɜɨɡɧɢɤɚɟɬ ɩɪɨɛɥɟɦɚ ɭɫɬɚɧɨɜɤɢ ɧɟɨɛ-

ɯɨɞɢɦɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɨɛɞɭɜɨɱɧɵɯ ɚɩɩɚɪɚɬɨɜ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɷɮɮɟɤɬɢɜɧɵɯ ɷɤɫ-

ɩɥɭɚɬɚɰɢɨɧɧɵɯ ɨɱɢɫɬɨɤ ɩɚɪɨɜɵɦɢ ɚɩɩɚɪɚɬɚɦɢ. ɗɬɨ ɬɚɤ ɠɟ ɹɜɥɹɟɬɫɹ ɧɟɰɟɥɟɫɨ-

ɨɛɪɚɡɧɵɦ, ɜ ɫɜɹɡɢ ɫ ɞɟɮɨɪɦɚɰɢɟɣ ɨɛɞɭɜɨɱɧɨɣ ɬɪɭɛɵ ɚɩɩɚɪɚɬɚ RK-SB, ɧɚɯɨɞɹ-

ɳɟɣɫɹ ɜ ɝɚɡɨɯɨɞɟ ɜ ɡɨɧɟ ɜɵɫɨɤɢɯ ɬɟɦɩɟɪɚɬɭɪ. 
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3 Ɋɚɫɱɟɬɧɚя ɱɚɫɬɶ 

3.1 Ɍɟɩɥɨɜɨɣ ɪɚɫɱɟɬ ɤɨɬɟɥɶɧɨɝɨ ɚɝɪɟɝɚɬɚ ɞɨ ɪɟɤɨɧɫɬɪɭɤɰɢɢ 

Ɍɟɩɥɨɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɜɵɩɨɥɧɟɧ ɜ ɩɪɨɝɪɚɦɦɟ «TRAKT». Ⱥɥɝɨɪɢɬɦ 

ɪɚɫɱɟɬɚ ɩɪɨɝɪɚɦɦɵ ɜ ɨɫɧɨɜɧɨɦ ɛɚɡɢɪɭɟɬɫɹ ɧɚ ɧɨɪɦɚɬɢɜɧɵɯ ɦɟɬɨɞɚɯ ɬɟɩɥɨɜɨɝɨ 

(ɇɌɊ) ɢ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ (ɇȽɊ) ɪɚɫɱɟɬɚ ɤɨɬɟɥɶɧɨɝɨ ɚɝɪɟɝɚɬɚ. [1,3] 

ɉɪɨɝɪɚɦɦɚ «TRAKT» ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɬɟɩɥɨɝɢɞɪɚɜɥɢɱɟ-

ɫɤɨɝɨ ɪɚɫɱɟɬɚ ɩɪɹɦɨɬɨɱɧɵɯ ɢ ɛɚɪɚɛɚɧɧɵɯ ɤɨɬɥɨɚɝɪɟɝɚɬɨɜ. Ɋɚɫɱɟɬ ɦɨɠɟɬ ɛɵɬɶ 

ɩɪɨɜɟɞɟɧ ɜ ɲɢɪɨɤɨɦ ɞɢɚɩɚɡɨɧɟ ɧɚɝɪɭɡɨɤ ɨɬ ɩɨɜɵɲɟɧɧɨɣ ɞɨ ɪɚɫɬɨɩɨɱɧɨɣ. 

3.1.1 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 

Ɍɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɤɨɬɥɚ ɉɩ-2650/255 (ɉ-67) ɢ ɪɚɫɱɟɬɧɵɟ ɯɚ-

ɪɚɤɬɟɪɢɫɬɢɤɢ ɬɨɩɥɢɜɚ ɩɪɢɜɟɞɟɧɚ ɜ ɬɚɛɥɢɰɚɯ 3.1 ɢ 3.2 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

Ɍɚɛɥɢɰɚ 3.1 – Ɍɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɤɨɬɥɚ ɉɩ-2650/255 (ɉ-67) 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɂɧɚɱɟɧɢɟ 
ɉɪɨɬɨɬɢɩ ɉɩ-2650-255 
Ɍɨɩɥɢɜɨ Ȼɟɪɟɡɨɜɫɤɨɟ 2Ȼ 
ɉɚɪɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɤɝ/ɫ 736,1 
Ⱦɚɜɥɟɧɢɟ ɨɫɬɪɨɝɨ ɩɚɪɚ, Ɇɉɚ 25 
Ɍɟɦɩɟɪɚɬɭɪɚ ɨɫɬɪɨɝɨ ɩɚɪɚ 545 
Ɋɚɫɯɨɞ ɩɚɪɚ ɱɟɪɟɡ ɩɪɨɦ.ɩɟɪɟɝɪɟɜ, ɤɝ/ɫ 607,2 
Ⱦɚɜɥɟɧɢɟ ɜɬɨɪɢɱɧɨɝɨ ɩɚɪɚ, Ɇɉɚ 3,75 
Ɍɟɦɩɟɪɚɬɭɪɚ ɜɬɨɪɢɱɧɨɝɨ ɩɚɪɚ 545 
Ɍɟɦɩɟɪɚɬɭɪɚ ɩɢɬ.ɜɨɞɵ 274 
Ɍɟɦɩɟɪɚɬɭɪɚ ɭɯ.ɝɚɡɨɜ (ɩɨ ɧɨɪɦɚɬɢɜɭ) 140 
Ɍɟɦɩɟɪɚɬɭɪɚ ɯɨɥɨɞɧɨɝɨ ɜɨɡɞɭɯɚ 35 
Ɍɟɦɩɟɪɚɬɭɪɚ ɝɨɪɹɱɟɝɨ ɜɨɡɞɭɯɚ 317 

Ɍɚɛɥɢɰɚ 3.2 – Ɋɚɫɱɟɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɨɩɥɢɜɚ 

Ɋɚɛɨɱɚɹ ɦɚɫɫɚ ɬɨɩɥɢɜɚ, % 

ȼ
ɵ

ɯɨ
ɞ 

ɥɟ
ɬɭ

ɱɢ
ɯ,

 
V

ɝ , %
 

Ɍɟ
ɩɥ

ɨɬ
ɚ 

ɫɝ
ɨɪ

ɚɧ
ɢɹ

, 
   ,ɤ

Ⱦ
ɠ

/ɤ
ɝ 

Ɍɟɦɩɟɪɚɬɭɪɵ ɩɥɚɜɥɟ-
ɧɢɹ ɡɨɥɵ, 0ɋ 

Wɪ Ⱥɪ Sɪ Cɪ Hɪ Nɪ Oɪ t1 t2 t3 

33,0 4,7 0,2 44,3 3,0 0,4 14,4 48 15671 1270 1290 1310 



18 
 

3.1.2 Ɋɚɫɱɟɬ ɨɛɴɟɦɨɜ ɢ ɷɧɬɚɥɶɩɢɣ ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢя ɢ ɜɨɡɞɭɯɚ 

Ɍɟɨɪɟɬɢɱɟɫɤɢɣ ɨɛɴɟɦ ɜɨɡɞɭɯɚ,          , ɞɥɹ ɫɠɢɝɚɧɢɹ ɨɞɧɨɝɨ ɤɝ ɬɜɟɪɞɨ-

ɝɨ ɬɨɩɥɢɜɚ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɦɭ ɜɵɪɚɠɟɧɢɸ: 

0 0,0889 ( 0,375 ) 0,265 0,0333Ɋ P P P
BV C S H O        (1) 

ɝɞɟ    – ɤɨɥɢɱɟɫɬɜɨ ɭɝɥɟɪɨɞɚ ɧɚ ɪɚɛɨɱɭɸ ɦɚɫɫɭ ɬɨɩɥɢɜɚ, % (ɫɦ. ɬɚɛɥɢɰɭ 3.2);    – ɤɨɥɢɱɟɫɬɜɨ ɫɟɪɵ ɧɚ ɪɚɛɨɱɭɸ ɦɚɫɫɭ ɬɨɩɥɢɜɚ, % (ɫɦ. ɬɚɛɥɢɰɭ 3.2);    – ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɨɪɨɞɚ ɧɚ ɪɚɛɨɱɭɸ ɦɚɫɫɭ ɬɨɩɥɢɜɚ, % (ɫɦ. ɬɚɛɥ. 3.2);    – ɤɨɥɢɱɟɫɬɜɨ ɤɢɫɥɨɪɨɞɚ ɧɚ ɪɚɛɨɱɭɸ ɦɚɫɫɭ ɬɨɩɥɢɜɚ, % (ɫɦ. ɬɚɛɥ. 3.2). 

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

2

0 00,79 0,8
100

P

N ȼ
N

V V     (2) 

ɝɞɟ     – ɬɟɨɪɟɬɢɱɟɫɤɢ ɧɟɨɛɯɨɞɢɦɵɣ ɨɛɴɟɦ ɜɨɡɞɭɯɚ ɩɪɢ ɤɨɷɮɮɢɰɢɟɧɬɟ ɢɡɛɵɬɤɚ 

ɜɨɡɞɭɯɚ    , ɦ3/ɤɝ (ɫɦ. ɮɨɪɦɭɥɭ 1);    – ɤɨɥɢɱɟɫɬɜɨ ɚɡɨɬɚ ɧɚ ɪɚɛɨɱɭɸ ɦɚɫɫɭ ɬɨɩɥɢɜɚ, % (ɫɦ. ɬɚɛɥɢɰɭ 3.2). 

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

2

0,375
1,866

100

P P

RO

C S
V

 
   (3) 

ɝɞɟ    – ɤɨɥɢɱɟɫɬɜɨ ɭɝɥɟɪɨɞɚ ɧɚ ɪɚɛɨɱɭɸ ɦɚɫɫɭ ɬɨɩɥɢɜɚ, % (ɫɦ. ɬɚɛɥɢɰɭ 3.2);    – ɤɨɥɢɱɟɫɬɜɨ ɫɟɪɵ ɧɚ ɪɚɛɨɱɭɸ ɦɚɫɫɭ ɬɨɩɥɢɜɚ, % (ɫɦ. ɬɚɛɥɢɰɭ 3.2). 

Ɉɛɴɟɦ ɜɨɞɹɧɵɯ ɩɚɪɨɜ ɞɥɹ ɬɜɟɪɞɨɝɨ ɬɨɩɥɢɜɚ, ɦ3/ɤɝ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɥɟ-

ɞɭɸɳɟɦɭ ɜɵɪɚɠɟɧɢɸ: 

2

0 00,111 0,0124 0,0161P P
H O BV H W V       (4) 

ɝɞɟ    – ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɨɪɨɞɚ ɧɚ ɪɚɛɨɱɭɸ ɦɚɫɫɭ ɬɨɩɥɢɜɚ, % (ɫɦ. ɬɚɛɥɢɰɭ 3.2);    – ɜɥɚɠɧɨɫɬɶ ɬɨɩɥɢɜɚ ɧɚ ɪɚɛɨɱɭɸ ɦɚɫɫɭ, % (ɫɦ. ɬɚɛɥɢɰɭ 3.2);     – ɬɟɨɪɟɬɢɱɟɫɤɢ ɧɟɨɛɯɨɞɢɦɵɣ ɨɛɴɟɦ ɜɨɡɞɭɯɚ ɩɪɢ ɤɨɷɮɮɢɰɢɟɧɬɟ ɢɡ-

ɛɵɬɤɚ ɜɨɡɞɭɯɚ    , ɦ3/ɤɝ (ɫɦ. ɮɨɪɦɭɥɭ 1). 
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ɋɭɦɦɚɪɧɵɣ ɨɛɴɺɦ ɞɵɦɨɜɵɯ ɝɚɡɨɜ, ɦ3/ɤɝ, ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ: 

2 2 2

0 0 0
ɝ N RO ɇ ɈV V V V   . (5) 

Ɋɚɫɱɟɬɵ ɨɛɴɟɦɨɜ ɜɨɡɞɭɯɚ ɢ ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 3.3. 

Ɍɚɛɥɢɰɚ 3.3 – Ɉɛɴɟɦɵ ɜɨɡɞɭɯɚ ɢ ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ 

ȼɟɥɢɱɢɧɚ Ɉɛɨɡɧɚɱɟɧɢɟ Ɂɧɚɱɟɧɢɟ 
Ɍɟɨɪɟɬɢɱɟɫɤɢɣ ɨɛɴɟɦ ɜɨɡɞɭɯɚ, ɦ3/ɤɝ     4,26 
Ɉɛɴɟɦ ɚɡɨɬɚ, ɦ3/ɤɝ      3,37 

Ɉɛɴɟɦ ɬɪɟɯɚɬɨɦɧɵɯ ɝɚɡɨɜ ɦ3/ɤɝ       0,83 

Ɉɛɴɟɦ ɜɨɞɹɧɵɯ ɩɚɪɨɜ, ɦ3/ɤɝ       0,81 

Ɉɛɴɟɦ ɞɵɦɨɜɵɯ ɝɚɡɨɜ, ɦ3/ɤɝ     5,02 

Ⱦɟɣɫɬɜɢɬɟɥɶɧɵɟ ɨɛɴɟɦɵ ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ ɩɨ ɝɚɡɨɯɨɞɚɦ ɩɪɢ 1 . 

Ɉɛɴɟɦ ɜɨɞɹɧɵɯ ɩɚɪɨɜ, ɦ3/ɤɝ: 

0

2 2

00,0161 ( 1)H O H O ɫɪ BV V V      . (6) 

ɉɨɥɧɵɣ ɨɛɴɟɦ ɝɚɡɨɜ, ɦ3/ɤɝ: 

0 01,016 ( 1)Ƚ Ƚ cp BV V V      . (7) 

Ɉɛɴɟɦɧɚɹ ɞɨɥɹ ɬɪɟɯ ɚɬɨɦɧɵɯ ɝɚɡɨɜ: 

2

2

RO
RO

Ƚ

V
r

V
 . (8) 

Ɉɛɴɟɦɧɚɹ ɞɨɥɹ ɜɨɞɹɧɵɯ ɩɚɪɨɜ: 

2

2

H O
H O

Ƚ

V
r

V
 . (9) 

ɋɭɦɦɚɪɧɚɹ ɨɛɴɟɦɧɚɹ ɞɨɥɹ: 

2 20ɉ RO Hr r r  . (10) 

Ɇɚɫɫɚ ɞɵɦɨɜɵɯ ɝɚɡɨɜ, ɤɝ/ɤɝ: 

01 1,306
100

Ɋ

Ƚ B
А

G V     . (11) 

Ʉɨɧɰɟɧɬɪɚɰɢɹ ɡɨɥɨɜɵɯ ɱɚɫɬɢɰ: 
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100

P
ɍɇ

ЗɅ
Ƚ

A a

G


 


, (12) 

ɝɞɟ 0,995ɭɧa   – ɞɨɥɹ ɡɨɥɵ ɬɨɩɥɢɜɚ, ɭɧɨɫɢɦɨɣ ɞɵɦɨɜɵɦɢ ɝɚɡɚɦɢ (ɩɨ ɪɟɡɭɥɶɬɚ-

ɬɚɦ ɢɫɩɵɬɚɧɢɣ). 

Ⱦɟɣɫɬɜɢɬɟɥɶɧɵɟ ɨɛɴɟɦɵ ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ ɩɨ ɝɚɡɨɯɨɞɚɦ ɩɪɢ ɤɨɷɮɮɢ-

ɰɢɟɧɬɟ ɢɡɛɵɬɤɚ ɜɨɡɞɭɯɚ ɛɨɥɶɲɟ ɟɞɢɧɢɰɵ, ɢɯ ɦɚɫɫɚ, ɚ ɬɚɤɠɟ ɤɨɧɰɟɧɬɪɚɰɢɹ 

ɭɝɨɥɶɧɨɣ ɩɵɥɢ, ɩɨɞɫɱɢɬɚɧɧɵɟ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɭɱɚɫɬɤɨɜ ɝɚɡɨɯɨɞɚ, ɡɚɧɟɫɟɧɵ ɜ 

ɬɚɛɥɢɰɭ 3.4. 

ɗɧɬɚɥɶɩɢɹ ɝɚɡɨɜ ɩɪɢ ɤɨɷɮɮɢɰɢɟɧɬɟ ɢɡɛɵɬɤɚ ɜɨɡɞɭɯɚ 1  ɢ ɬɟɦɩɟɪɚɬɭɪɟ 

ɝɚɡɨɜ  , °ɋ, ɤȾɠ/ɤɝ: 

2 2 2 2 2 2

0 0( ) ( ) ( )ɝ RO CO N N H O H Oɇ V C V C V C          (13) 

ɗɧɬɚɥɶɩɢɹ ɜɨɡɞɭɯɚ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ t, °ɋ, ɤȾɠ/ɤɝ: 

0( )ɜ ɜ ɜɇ V C  (14) 

Ɍɚɛɥɢɰɚ 3.4 – Ɉɛɴɺɦɵ ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ, ɨɛɴɺɦɧɵɟ ɞɨɥɢ ɬɪɟɯɚɬɨɦɧɵɯ ɝɚɡɨɜ 

ɢ ɤɨɧɰɟɧɬɪɚɰɢɹ ɡɨɥɨɜɵɯ ɱɚɫɬɢɰ 

ȼɟɥɢɱɢɧɵ 
Ɉɛɨɡɧɚɱɟ-

ɧɢɟ 

Ƚɚɡɨɯɨɞɵ 

Ɍɨɩɤɚ 

ɒɉɉ-2, 
ɒɉɉ-3, 
ɒɉɉ-1, 

ɒȼɉ 

Ʉɉɉ Ʉȼɉ ȼɗ Ɍȼɉ 

Ʉɨɷɮɮɢɰɢɟɧɬ ɢɡɛɵɬɤɚ 
ɜɨɡɞɭɯɚ    1,235 1,265 1,271 1,277 1,297 1,327 

ɋɪɟɞɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬ 
ɢɡɛɵɬɤɚ ɜɨɡɞɭɯɚ ɫɪ  1,235 1,25 1,268 1,274 1,287 1,312 

Ɉɛɴɟɦ ɜɨɞɹɧɵɯ ɩɚɪɨɜ, 
ɦ3/ɤɝ  OH2

V  0,826 0,829 0,829 0,83 0,830 0,832 

ɉɨɥɧɵɣ ɨɛɴɟɦ ɝɚɡɨɜ, 
ɦ3/ɤɝ ȽV  5,959 6,133 6,168 6,194 6,250 6,358 

Ɉɛɴɟɦɧɚɹ ɞɨɥɹ ɬɪɟɯ-
ɚɬɨɦɧɵɯ ɝɚɡɨɜ 2ROr  0,139 0,135 0,134 0,134 0,132 0,130 

Ɉɛɴɟɦɧɚɹ ɞɨɥɹ ɜɨɞɹ-
ɧɵɯ ɩɚɪɨɜ OH2

r  0,139 0,135 0,134 0,134 0,133 0,131 

ɋɭɦɦɚɪɧɚɹ ɨɛɴɟɦɧɚɹ 
ɞɨɥɹ ɝɚɡɚ ɩr  0,278 0,270 0,269 0,268 0,265 0,261 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 3.4 

ȼɟɥɢɱɢɧɵ 
Ɉɛɨɡɧɚɱɟ-

ɧɢɟ 

Ƚɚɡɨɯɨɞɵ 

Ɍɨɩɤɚ 

ɒɉɉ-2, 
ɒɉɉ-3, 
ɒɉɉ-1, 

ɒȼɉ 

Ʉɉɉ Ʉȼɉ ȼɗ Ɍȼɉ 

Ɇɚɫɫɚ ɞɵɦɨɜɵɯ ɝɚɡɨɜ, 
ɤɝ/ɦ3  ɝG  7,727 7,964 8,008 8,042 8,114 8,253 

Ʉɨɧɰɟɧɬɪɚɰɢɹ ɡɨɥɨɜɵɯ 
ɱɚɫɬɢɰ, ɤɝ/ɤɝ ɡɥ  0,0061 0,0059 0,0058 0,0058 0,0058 0,0057 

 
ɗɧɬɚɥɶɩɢɹ ɡɨɥɵ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ t, °ɋ, ɤȾɠ/ɤɝ: 

( )
100

Ɋ

ɡɥ ɡɥ ɭɧ
Aɇ C a    (15) 

Ɍɚɤ ɤɚɤ ɨɬɧɨɲɟɧɢɟ 1.4ɩ
ɭɧa А  , ɬɨ ɡɥɇ =0. 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 3.5. 

Ɍɚɛɥɢɰɚ 3.5 – ɗɧɬɚɥɶɩɢɹ ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ ( H   - ɬɚɛɥɢɰɚ) 

C,  
0
ɝɇ , 

ɤȾɠ/ɤɝ 
ɜɇ , 

ɤȾɠ/ɤɝ 

0 ( 1)ɇɝ ɜ ɡɥɇ ɇ ɇ    , ɤȾɠ/ɤɝ 

ɬɇ  1,2,3,ɲɩɩ ɲɜɩɇ   ɤɩɩɇ  ɤɜɩɇ  ɜɷɇ  ɜɡɩɇ  

100 690,26 562,29 802,72 822,40 828,02 833,64 839,27 842,64 
200 1399,82 1129,27 1625,68 1665,20 1676,49 1687,79 1699,08 1705,85 
300 2129,40 1703,49 2470,09 2529,71 2546,75 2563,78 2580,82 2591,04 
400 2922,87 2310,00 3384,87 3465,72 3488,82 3511,92 3535,02 3548,88 
500 3706,91 2916,89 4290,28 4392,38 4421,54 4450,71 4479,88 4497,38 
600 4512,05 3537,85 5219,62 5343,44 5378,82 5414,20   
700 5338,11 4171,03 6172,32 6318,31 6360,02 6401,73   
800 6182,49 4813,93 7145,27 7313,76 7361,90    
900 7042,03 5467,44 8135,52 8326,88 8381,56    
1000 7916,20 6128,18 9141,84 9356,33 9417,61    
1100 8804,04 6839,42 10171,92 10411,30 10479,70    
1200 9703,26 7476,01 11198,47 11460,13 11534,89    
1300 10615,00 8161,60 12247,32 12532,98     
1400 11533,01 8852,04 13303,42 13613,24     
1500 12460,53 9545,68 14369,67 14703,77     
1600 13395,65 10244,77 15444,61      
1700 14339,85 10945,91 16529,03      
1800 15286,30 11648,07 17615,91      
1900 16238,83 12359,13 18710,66      
2000 17196,40 13070,96 19810,60      
2100 21638,92 13788,03       
2200 19124,74 14503,65       
2300 20095,61 15223,66       
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3.1.3 Ɍɟɩɥɨɜɨɣ ɛɚɥɚɧɫ, ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢя ɢ ɪɚɫɯɨɞ 
ɬɨɩɥɢɜɚ ɤɨɬɟɥɶɧɨɝɨ ɚɝɪɟɝɚɬɚ 

ɋɨɫɬɚɜɥɟɧɢɟ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ ɤɨɬɟɥɶɧɨɝɨ ɚɝɪɟɝɚɬɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɭɫɬɚ-

ɧɨɜɥɟɧɢɢ ɪɚɜɟɧɫɬɜɚ ɦɟɠɞɭ ɩɨɫɬɭɩɚɸɳɢɦ ɜ ɤɨɬɟɥɶɧɵɣ ɚɝɪɟɝɚɬ ɤɨɥɢɱɟɫɬɜɨɦ 

ɬɟɩɥɚ, ɧɚɡɵɜɚɟɦɵɦ ɪɚɫɩɨɥɚɝɚɟɦɵɦ ɬɟɩɥɨɦ ɪ
ɪQ , ɢ ɫɭɦɦɨɣ ɩɨɥɟɡɧɨ ɢɫɩɨɥɶɡɨɜɚɧ-

ɧɨɝɨ ɬɟɩɥɚ 1Q  ɢ ɬɟɩɥɨɜɵɯ ɩɨɬɟɪɶ 2Q , 3Q , 4Q , 5Q , 6Q . ɇɚ ɨɫɧɨɜɚɧɢɢ ɬɟɩɥɨɜɨɝɨ 

ɛɚɥɚɧɫɚ ɜɵɱɢɫɥɹɸɬɫɹ ɄɉȾ ɢ ɧɟɨɛɯɨɞɢɦɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ. 

Ɋɚɫɩɨɥɚɝɚɟɦɚɹ ɬɟɩɥɨɬɚ ɫɠɢɝɚɟɦɨɝɨ ɬɨɩɥɢɜɚ, ɤȾɠ/ɤɝ: 

Ɋ Ɋ
Ɋ ɧQ Q . (16) 

Ɉɛɳɟɟ ɭɪɚɜɧɟɧɢɟ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ ɢɦɟɟɬ ɜɢɞ: 

1 2 3 4 5 6
P
PQ Q Q Q Q Q Q       (17) 

ɢɥɢ 

1 2 3 4 5 61 q q q q q q      . (18) 

ɄɉȾ ɤɨɬɟɥɶɧɨɝɨ ɚɝɪɟɝɚɬɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

1 1ɤɚ iq q    . (19) 

ɉɨɬɟɪɹ ɬɟɩɥɚ ɫ ɭɯɨɞɹɳɢɦɢ ɝɚɡɚɦɢ: 

2 4

(H )
(100 )ɭɝ ɭɝ ɯɜ

ɪ
ɧ

H
q q

Q


   , (20) 

ɝɞɟ q4 = 0,43% – ɩɨɬɟɪɹ ɨɬ ɦɟɯɚɧɢɱɟɫɤɨɣ ɧɟɩɨɥɧɨɬɵ ɫɝɨɪɚɧɢɹ (ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ 

ɢɫɩɵɬɚɧɢɣ); 

ɭɝ – ɤɨɷɮɮɢɰɢɟɧɬ ɢɡɛɵɬɤɚ ɜɨɡɞɭɯɚ ɡɚ ɩɨɫɥɟɞɧɟɣ ɫɬɭɩɟɧɶɸ ɧɚɝɪɟɜɚ; 

Hɭɝ – ɷɧɬɚɥɶɩɢɹ ɭɯɨɞɹɳɢɯ ɝɚɡɨɜ (ɫɦ. ɬɚɛɥɢɰɭ 3.5); 

Hɯɜ – ɷɧɬɚɥɶɩɢɹ ɯɨɥɨɞɧɨɝɨ ɜɨɡɞɭɯɚ (ɫɦ. ɬɚɛɥɢɰɭ 3.5). 

ɉɨɬɟɪɹ ɬɟɩɥɚ ɜ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɨɬ ɧɚɪɭɠɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ q5 ɩɪɢɧɢ-

ɦɚɟɬɫɹ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɢɫɩɵɬɚɧɢɣ ɤɨɬɟɥɶɧɨɝɨ ɚɝɪɟɝɚɬɚ: 

5 0,43q  . (21) 
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Ʉɨɷɮɮɢɰɢɟɧɬ ɫɨɯɪɚɧɟɧɢɹ ɬɟɩɥɚ: 

51
100

q
   . (22) 

ɉɨɬɟɪɹ ɫ ɮɢɡɢɱɟɫɤɢɦ ɬɟɩɥɨɦ ɲɥɚɤɚ q6, %: 

6

( ) p
ɲɥ ɲɥ

ɪ
ɧ

a ɫt A
q

Q
 , (23) 

ɝɞɟ ɲɥa  - ɞɨɥɹ ɲɥɚɤɨɭɥɚɜɥɢɜɚɧɢɹ ɜ ɬɨɩɨɱɧɨɣ ɤɚɦɟɪɟ; 

( )ɲɥɫt  - ɷɧɬɚɥɶɩɢɹ ɲɥɚɤɚ, ɤȾɠ/ɤɝ. 

ɋɭɦɦɚ ɩɨɬɟɪɶ ɬɟɩɥɚ ɜ ɤɨɬɟɥɶɧɨɦ ɚɝɪɟɝɚɬɟ, %: 

2 3 4 5 6iq q q q q q     . (24) 

Ʉɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɤɨɬɟɥɶɧɨɝɨ ɚɝɪɟɝɚɬɚ ɛɪɭɬɬɨ, %: 

100ɛɪ
ɤɚ iq   . (25) 

ɉɨɥɟɡɧɨ ɢɫɩɨɥɶɡɨɜɚɧɧɨɟ ɬɟɩɥɨ ɜ ɤɨɬɟɥɶɧɨɦ ɚɝɪɟɝɚɬɟ, ɤȾɠ/ɫ: 

_

1 ( ) ( )ɜыɯ ɜɯ
ɩɜɩ ɩ ɩɩ ɩɩ ɩɩ ɜɜɬɨQ D h t D i i Q      , (26) 

ɝɞɟ Dɩ  – ɪɚɫɯɨɞ ɩɟɪɟɝɪɟɬɨɝɨ ɩɚɪɚ, ɤɝ/ɫ; 

ɩɩD  – ɪɚɫɯɨɞ ɜɬɨɪɢɱɧɨɝɨ ɩɚɪɚ, ɤɝ/ɫ; 

hɩ –ɷɧɬɚɥɶɩɢɹ ɩɟɪɟɝɪɟɬɨɝɨ ɩɚɪɚ, ɤȾɠ/ɤɝ; 

tɩɜ –ɷɧɬɚɥɶɩɢɹ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ, ɤȾɠ/ɤɝ; 
ɜыɯ
ɩɩi  – ɷɧɬɚɥɶɩɢɹ ɜɬɨɪɢɱɧɨɝɨ ɩɚɪɚ ɧɚ ɜɵɯɨɞɟ ɢɡ ɩɪɨɩɟɪɟɝɪɟɜɚɬɟɥɹ, ɤȾɠ/ɤɝ; 
ɜɯ
ɩɩi  – ɷɧɬɚɥɶɩɢɹ ɜɬɨɪɢɱɧɨɝɨ ɩɚɪɚ ɧɚ ɜɯɨɞɟ ɜ ɩɪɨɦɩɟɪɟɝɪɟɜɚɬɟɥɶ, ɤȾɠ/ɤɝ; 

ɜɜɬɨQ  = 58194,4 ɤȾɠ/ɫ – ɬɟɩɥɨ, ɢɫɩɨɥɶɡɨɜɚɧɧɨɟ ɜ ɜɨɡɞɭɯɨɜɨɞɹɧɨɦ ɬɟɩɥɨ-

ɨɛɦɟɧɧɢɤɟ. 

ɉɨɥɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɚ ɤɨɬɟɥɶɧɵɣ ɚɝɪɟɝɚɬ,  ɤɝ/ɫ: 

1
p ɛɪ
p ɤɚ

Q
B

Q



. (27) 

Ɋɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ, ɤɝ/ɫ: 
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4(1 )
100

Ɋ

q
ȼ ȼ   . (28) 

Ɋɚɫɱɟɬ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ ɢ ɪɚɫɯɨɞɚ ɬɨɩɥɢɜɚ ɫɜɟɞɟɧ ɜ ɬɚɛɥɢɰɭ 3.6. 

Ɍɚɛɥɢɰɚ 3.6 – Ɍɟɩɥɨɜɨɣ ɛɚɥɚɧɫ ɢ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ Ɂɧɚɱɟɧɢɟ 
ɉɨɬɟɪɢ ɬɟɩɥɚ, %:   

ɫ ɭɯɨɞɹɳɢɦɢ ɝɚɡɚɦɢ 2q  6,926 

ɫ ɯɢɦɢɱɟɫɤɢɦ ɧɟɞɨɠɨɝɨɦ 3q  0 

ɫ ɦɟɯɚɧɢɱɟɫɤɢɦ ɧɟɞɨɠɨɝɨɦ 4q  0,5 

ɜ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ 5q  0,43 

ɫ ɬɟɩɥɨɦ ɲɥɚɤɚ 6q  0,0068 

Ʉɨɷɮɮɢɰɢɟɧɬ ɫɨɯɪɚɧɟɧɢɹ ɬɟɩɥɚ   0,996 

ɄɉȾ ɤɨɬɥɚ, % ɛɪ
ɤɚ  92,137 

Ɋɚɫɯɨɞ ɬɨɩɥɢɜɚ, ɬ/ɱ (ɤɝ/ɫ):   
ɩɨɥɧɵɣ B  507,457 (140,960) 

ɪɚɫɱɟɬɧɵɣ Ɋȼ  504,920 (140,256) 

ɉɨɥɟɡɧɨ ɢɫɩɨɥɶɡɨɜɚɧɧɨɟ ɬɟɩɥɨ, ɤȾɠ/ɫ 1Q  1988698,536 

3.1.4 Ɋɚɫɱɟɬ ɬɟɩɥɨɨɛɦɟɧɚ ɜ ɬɨɩɤɟ 

ɉɪɢ ɩɨɜɟɪɨɱɧɨɦ ɬɟɩɥɨɜɨɦ ɪɚɫɱɺɬɟ ɬɨɩɨɱɧɨɣ ɤɚɦɟɪɵ ɨɩɪɟɞɟɥɹɸɬɫɹ ɬɟɨɪɟ-

ɬɢɱɟɫɤɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɝɨɪɟɧɢɹ    ɢ ɬɟɦɩɟɪɚɬɭɪɚ ɝɚɡɨɜ ɧɚ ɜɵɯɨɞɟ ɢɡ ɬɨɩɤɢ     , 
ɩɪɢ ɷɬɨɦ ɞɨɥɠɧɵ ɛɵɬɶ ɢɡɜɟɫɬɧɵ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɞɚɧɧɵɟ ɬɨɩɨɱɧɨɣ ɤɚɦɟɪɵ. 

Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɬɟɩɥɨɜɨɝɨ ɪɚɫɱɟɬɚ ɫɨɫɬɚɜɥɹɟɬɫɹ ɷɫɤɢɡ (ɪɢɫɭɧɨɤ 3.1). 

Ɍɟɦɩɟɪɚɬɭɪɚ ɨɛɨɝɪɟɜɚɟɦɨɣ ɫɪɟɞɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɡɨɧɚɦ. Ɂɨɧɵ ɫɨɨɬɜɟɬ-

ɫɬɜɭɸɬ ɩɨɜɟɪɯɧɨɫɬɹɦ ɧɚɝɪɟɜɚ ɬɨɩɨɱɧɨɣ ɤɚɦɟɪɵ. ɉɟɪɜɚɹ ɡɨɧɚ (ɇɊɑ-1) ɧɚɯɨɞɢɬ-

ɫɹ ɜ ɪɚɣɨɧɟ ɯɨɥɨɞɧɨɣ ɜɨɪɨɧɤɢ, ɜɬɨɪɚɹ ɡɨɧɚ (ɇɊɑ-2) ɧɚɯɨɞɢɬɫɹ ɧɚɞ ɩɟɪɜɨɣ ɜ 

ɪɚɣɨɧɟ ɪɚɫɩɨɥɨɠɟɧɢɹ ɝɨɪɟɥɨɱɧɵɯ ɭɫɬɪɨɣɫɬɜ. Ɍɪɟɬɶɹ (ȼɊɑ) ɢ ɱɟɬɜɟɪɬɚɹ (ȼɊɑ 

ɎɊ) ɡɨɧɵ ɪɚɫɩɨɥɨɠɟɧɵ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɜɵɲɟ ɜɬɨɪɨɣ ɡɨɧɵ. 

Ⱥɞɢɚɛɚɬɢɱɟɫɤɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɝɨɪɟɧɢɹ   , ɋ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɩɨɥɟɡɧɨɦɭ 

ɬɟɩɥɨɜɵɞɟɥɟɧɢɸ ɜ ɬɨɩɤɟ    ɩɪɢ ɢɡɛɵɬɤɟ ɜɨɡɞɭɯɚ   ɩɨ ɬɚɛɥɢɰɟ 3.4. 
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Ɋɢɫɭɧɨɤ 3.1 – ɗɫɤɢɡ ɬɨɩɨɱɧɨɣ ɤɚɦɟɪɵ 

ɉɨɥɟɡɧɨɟ ɬɟɩɥɨɜɵɞɟɥɟɧɢɟ ɜ ɬɨɩɤɟ, ɤȾɠ/ɤɝ: 

ɝ
ɨɬɛ

3 4 6
ɬ

4

100
100

ɪ
ɧ ɜ rI

q q q
Q Q Q

q


    
  , (29) 

ɝɞɟ 3 4 6,  ,  q q q – ɩɨɬɟɪɢ ɬɟɩɥɚ ɨɬ ɯɢɦɢɱɟɫɤɨɣ ɢ ɦɟɯɚɧɢɱɟɫɤɨɣ ɧɟɩɨɥɧɨɬɵ ɫɝɨɪɚ-

ɧɢɹ ɬɨɩɥɢɜɚ, ɫ ɬɟɩɥɨɦ ɲɥɚɤɚ, %; 

ɜQ – ɬɟɩɥɨ, ɜɧɨɫɢɦɨɟ ɜ ɬɨɩɤɭ ɜɨɡɞɭɯɨɦ, ɤȾɠ/ɤɝ; 
ɝ
ɨɬɛrI  – ɬɟɩɥɨ ɪɟɰɢɪɤɭɥɹɰɢɢ ɝɚɡɨɜ, ɤȾɠ/ɤɝ, ɭɱɢɬɵɜɚɟɬɫɹ ɜ ɫɥɭɱɚɟ ɜɨɡ-

ɜɪɚɬɚ ɜ ɬɨɩɤɭ ɱɚɫɬɢ ɝɚɡɨɜ, ɨɬɨɛɪɚɧɧɵɯ ɢɡ ɝɚɡɨɯɨɞɨɜ ɤɨɬɥɚ, ɡɚ ɤɨɬɥɨɦ ɢɥɢ ɢɡ 

ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɬɨɩɤɢ. 

Ɍɟɦɩɟɪɚɬɭɪɚ ɝɚɡɨɜ ɧɚ ɜɵɯɨɞɟ ɢɡ ɬɨɩɤɢ,  : 

''
ɬ 0,611 3

0,3

273
5,67 10

1
( )

a

ɫɪ ɫɬ a

ɪ ɫɪ

T

F T
M Bu

B Vc






 
 
  

 


 

, (30) 
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ɝɞɟ aT  - ɬɟɨɪɟɬɢɱɟɫɤɚɹ (ɚɞɢɚɛɚɬɧɚɹ) ɬɟɦɩɟɪɚɬɭɪɚ ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ ɜ ɬɨɩɤɟ, Ʉ; 

Ɇ  – ɷɦɩɢɪɢɱɟɫɤɢɣ ɩɚɪɚɦɟɬɪ, ɭɱɢɬɵɜɚɟɬ ɩɨɥɨɠɟɧɢɟ ɩɵɥɟɭɝɨɥɶɧɨɝɨ ɮɚ-

ɤɟɥɚ ɜ ɤɚɦɟɪɧɨɣ ɬɨɩɤɟ; 

Bu  – ɷɮɮɟɤɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɤɪɢɬɟɪɢɹ Ȼɭɝɟɪɚ; 

ɫɪ  – ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɟɩɥɨɜɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ; 

ɫɬF  – ɩɨɥɧɚɹ ɩɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ ɫɬɟɧ ɬɨɩɤɢ, ɦ2; 

  –ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɯɪɚɧɟɧɢɹ ɬɟɩɥɚ; 

( )ɫɪVc  – ɫɪɟɞɧɹɹ ɫɭɦɦɚɪɧɚɹ ɬɟɩɥɨɟɦɤɨɫɬɶ ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ 1 ɤɝ ɬɨɩɥɢ-

ɜɚ, ɤȾɠ/(ɤɝ Ʉ). 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɬɟɩɥɨɨɛɦɟɧɚ ɜ ɬɨɩɤɟ, ɚ ɬɚɤ ɠɟ ɟɟ ɨɫɧɨɜɧɵɟ ɤɨɧɫɬɪɭɤ-

ɬɢɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 3.7 ɢ 3.8. 

Ɍɚɛɥɢɰɚ 3.7 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɚɞɢɚɰɢɨɧɧɵɯ ɩɚɤɟɬɨɜ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ɉɛɨ-

ɡɧɚɱɟ-
ɧɢɟ 

ɇɊɑ-1 ɇɊɑ-2 ȼɊɑ ɌɈɉ ȼɊɑ ɎɊ 

Ɍɢɩ ɩɭɱɤɚ  Ɋɚɞɢɚɰ. Ɋɚɞɢɚɰ. Ɋɚɞɢɚɰ. Ɋɚɞɢɚɰ. 
ɏɚɪɚɤɬɟɪ ɬɨɤɚ      
Ɇɚɬɟɪɢɚɥ  12ɏ1ɆɎ 12ɏ1ɆɎ 12ɏ1ɆɎ 12ɏ1ɆɎ 
ɉɨɜɟɪɯɧɨɫɬɶ ɧɚɝɪɟɜɚ, ɦ2 F 1380 3280 996 384 
ɇɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ, ɦɦ dɧɚɪ 32 32 32 32 
Ɍɨɥɳɢɧɚ ɫɬɟɧɤɢ, ɦɦ δ 6 6 6 6 
ɀɢɜɨɟ ɫɟɱɟɧɢɟ ɝɪɟɸɳɟɝɨ ɬɟɩɥɨɧɨ-
ɫɢɬɟɥɹ, ɦ2 Fɝɚɡ 532,7 532,7 532,7 532,7 

ɀɢɜɨɟ ɫɟɱɟɧɢɟ ɨɛɨɝɪɟɜɚɟɦɨɝɨ ɬɟɩ-
ɥɨɧɨɫɢɬɟɥɹ, ɦ2 

Fɫɟɱ 0,181 0,422 0,603 0,146 

ɉɨɩɟɪɟɱɧɵɣ ɲɚɝ, ɦɦ S1 48 48 48 48 
ɉɪɨɞɨɥɶɧɵɣ ɲɚɝ, ɦɦ S2     
Ʉɨɷɮ-ɟɧɬ ɬɟɩɥɨɜɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ψ 0,315 0,315 0,315 0,315 
ɉɟɪɟɩɚɞ ɞɚɜɥɟɧɢɹ, ɤɝɫ/ɫɦ2 Δp -3,5 -3,5 -2,7 -1 
Ɍɟɩɥɨɜɨɫɩɪɢɹɬɢɟ ɩɨɜɟɪɯɧɨɫɬɢ, 
ɤȾɠ/ɤɝ Qɩɨɜ 887,861 2052,681 664,115 2352,897 

Ʌɢɧɟɣɧɚɹ ɫɤɨɪɨɫɬɶ ɪɚɛ. ɫɪɟɞɵ, ɦ/ɫ wɪɚɛ.ɫɪ 3,2 2,9 3,4 3,5 
Ʌɢɧɟɣɧɚɹ ɫɤɨɪɨɫɬɶ ɝɚɡɚ, ɦ/ɫ wɝɚɡ     
Ɍɟɦɩɟɪɚɬɭɪɚ ɝɚɡɨɜ ɧɚ ɜɯɨɞɟ ɜ ɩɨ-
ɜɟɪɯɧɨɫɬɶ, °ɋ 

T’ 1419 1419 1419 1419 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 3.7 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ɉɛɨ-

ɡɧɚɱɟ-
ɧɢɟ 

ɇɊɑ-1 ɇɊɑ-2 ȼɊɑ ɌɈɉ ȼɊɑ ɎɊ 

Ɍɟɦɩɟɪɚɬɭɪɚ ɝɚɡɨɜ ɧɚ ɜɵɯɨɞɟ ɢɡ ɩɨ-
ɜɟɪɯɧɨɫɬɢ, °ɋ 

T” 1125 1125 1125 1125 

Ɍɟɦɩɟɪɚɬɭɪɚ ɪɚɛ. ɫɪɟɞɵ ɧɚ ɜɯɨɞɟ ɜ 
ɩɨɜɟɪɯɧɨɫɬɶ, °ɋ 

t’ 347 371 399 403 

Ɍɟɦɩɟɪɚɬɭɪɚ ɪɚɛ ɫɪɟɞɵ ɧɚ ɜɵɯɨɞɟ ɢɡ 
ɩɨɜɟɪɯɧɨɫɬɢ, °ɋ 

t” 385 399 403 415 

Ɍɚɛɥɢɰɚ 3.8 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɬɨɩɤɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ Ɂɧɚɱɟɧɢɟ 
Ɉɛɴɟɦ ɬɨɩɤɢ, ɦ3 Vɬ 34670 
ɗɮ. ɬɨɥɳɢɧɚ ɢɡɥɭɱɚɸɳɟɝɨ ɫɥɨɹ, ɦ Sɬ 16,7 
Ʉɨɷɮɮɢɰɢɟɧɬ ɢɡɛɵɬɤɚ ɜɨɡɞɭɯɚ ɜ ɬɨɩɤɟ  ɬ 1,235 
Ɍɟɩɥɨɧɚɩɪɹɠɟɧɢɟ ɨɛɴɟɦɚ, ɦɤɚɥ/ɦ3 ɱ qv 54,7 
Ɍɟɩɥɨɧɚɩɪɹɠɟɧɢɟ ɫɟɱɟɧɢɹ, ɦɤɚɥ/ɦ2 ɱ qf 3562,8 
ɉɨɥɟɡɧɨɟ ɬɟɩɥɨɜɵɞɟɥɟɧɢɟ, ɤȾɠ/ɤɝ Qɥ 19644,815 
ɋɬɟɩɟɧɶ ɱɟɪɧɨɬɵ aɬ 0,965 
Ʉɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ψ 0,301 
Ⱥɞɢɚɛɚɬɢɱɟɫɤɚɹ ɬɟɦɩɟɪɚɬɭɪɚ , °ɋ tɚɞ 1419 
Ɍɟɦɩ. ɝɚɡɨɜ ɧɚ ɜɵɯɨɞɟ ɢɡ ɬɨɩɤɢ, °ɋ Θɜɵɯ 1126 

3.1.5 Ɋɚɫɱɟɬ ɩɨɥɭɪɚɞɢɚɰɢɨɧɧɵɯ ɢ ɤɨɧɜɟɤɬɢɜɧɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɧɚɝɪɟ-
ɜɚ 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɱɟɬɚ ɩɨɥɭɪɚɞɢɚɰɢɨɧɧɵɯ ɢ ɤɨɧɜɟɤɬɢɜɧɵɯ 

ɩɨɜɟɪɯɧɨɫɬɟɣ ɧɚɝɪɟɜɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɯ ɬɟɩɥɨɜɨɫɩɪɢɹɬɢɟ, ɡɧɚɱɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ 

ɝɚɡɨɜ ɡɚ ɩɨɜɟɪɯɧɨɫɬɹɦɢ     ɢ ɬɟɦɩɟɪɚɬɭɪɵ ɩɚɪɚ ɧɚ ɜɵɯɨɞɟ ɢɡ ɧɢɯ    . 
ȼ ɨɫɧɨɜɭ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɱɟɬɚ ɩɨɥɨɠɟɧɚ ɦɟɬɨɞɢɤɚ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɝɨ 

ɩɪɢɛɥɢɠɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɝɚɡɨɜ ɧɚ ɜɵɯɨɞɟ ɢɡ ɩɨɜɟɪɯɧɨɫɬɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɣ 

ɪɚɜɟɧɫɬɜɨ ɦɟɠɞɭ ɤɨɥɢɱɟɫɬɜɨɦ ɬɟɩɥɚ ɨɬɞɚɧɧɨɝɨ ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɸ ɨɬ ɩɪɨɯɨ-

ɞɹɳɢɯ ɝɚɡɨɜ ɢ ɤɨɥɢɱɟɫɬɜɨɦ ɬɟɩɥɚ ɩɟɪɟɞɚɧɧɨɝɨ ɜ ɩɪɨɰɟɫɫɟ ɬɟɩɥɨɩɟɪɟɞɚɱɢ ɱɟɪɟɡ 

ɩɨɜɟɪɯɧɨɫɬɶ ɧɚɝɪɟɜɚ. 

Ⱦɥɹ ɪɚɫɱɟɬɚ ɬɟɩɥɨɜɨɫɩɪɢɹɬɢɣ ɩɨɜɟɪɯɧɨɫɬɟɣ ɧɚɝɪɟɜɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɭɪɚɜ-

ɧɟɧɢɟ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ ɨɬɞɟɥɶɧɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɧɚɝɪɟɜɚ. 

Ɍɟɩɥɨɬɚ, ɨɬɞɚɧɧɚɹ ɝɚɡɚɦɢ, ɤȾɠ/ɤɝ: 

0( ' " )ɩɪɫQ H H H      , (31) 
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ɝɞɟ   – ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɯɪɚɧɟɧɢɹ ɬɟɩɥɨɬɵ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɨɬɟɪɢ ɬɟɩɥɨɬɵ ɩɨ-

ɜɟɪɯɧɨɫɬɶɸ ɜ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ; 

",' HH  – ɷɧɬɚɥɶɩɢɹ ɝɚɡɨɜ ɧɚ ɜɯɨɞɟ ɜ ɩɨɜɟɪɯɧɨɫɬɶ ɢ ɧɚ ɜɵɯɨɞɟ ɢɡ ɧɟɟ, 

ɤȾɠ/ɤɝ; 

  – ɢɡɦɟɧɟɧɢɟ ɢɡɛɵɬɤɚ ɜɨɡɞɭɯɚ ɜ ɩɨɜɟɪɯɧɨɫɬɢ; 
0
ɩɪɫH  – ɷɧɬɚɥɶɩɢɹ ɩɪɢɫɚɫɵɜɚɟɦɨɝɨ ɜɨɡɞɭɯɚ, ɤȾɠ/ɤɝ. 

Ɍɟɩɥɨɬɚ, ɜɨɫɩɪɢɧɹɬɚɹ ɪɚɛɨɱɟɣ ɫɪɟɞɨɣ, ɤȾɠ/ɤɝ: 

)'"( hh
B

D
Q

p
ɛ  . (32) 

ȼ ɲɢɪɦɨɜɵɯ ɢ ɤɨɧɜɟɤɬɢɜɧɵɯ ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɹɯ, ɩɨɥɭɱɚɸɳɢɯ ɬɟɩɥɨɬɭ 

ɢɡɥɭɱɟɧɢɟɦ ɢɡ ɬɨɩɤɢ, ɤȾɠ/ɤɝ:  

ɥ
p

ɛ Qhh
B

D
Q  )'"( ,  

ɝɞɟ D  – ɪɚɫɯɨɞ ɪɚɛɨɱɟɣ ɫɪɟɞɵ ɱɟɪɟɡ ɪɚɫɫɱɢɬɵɜɚɟɦɭɸ ɩɨɜɟɪɯɧɨɫɬɶ, ɤɝ/ɫ; 

pB  – ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ, ɤɝ/ɫ; 

'," hh  – ɷɧɬɚɥɶɩɢɹ ɫɪɟɞɵ ɧɚ ɜɯɨɞɟ ɢ ɧɚ ɜɵɯɨɞɟ ɢɡ ɩɨɜɟɪɯɧɨɫɬɢ, ɤȾɠ/ɤɝ; 

ɥQ  – ɬɟɩɥɨɬɚ, ɩɨɥɭɱɟɧɧɚɹ ɩɨɜɟɪɯɧɨɫɬɶɸ ɢɡɥɭɱɟɧɢɟɦ ɢɡ ɬɨɩɤɢ, ɤȾɠ/ɤɝ. 

Ɍɟɩɥɨɬɚ, ɜɨɫɩɪɢɧɹɬɚɹ ɜɨɡɞɭɯɨɦ, ɤȾɠ/ɤɝ: 

)()
2

( '0"0"
ɜɩɜɩɪɰ

ɜɩ
ɜɩɜɩ HHQ 


 


 , (33) 

ɝɞɟ "
ɜɩ  – ɨɬɧɨɲɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɜɨɡɞɭɯɚ ɡɚ ɜɨɡɞɭɯɨɩɨɞɨɝɪɟɜɚɬɟɥɟɦ ɤ ɬɟɨɪɟɬɢɱɟ-

ɫɤɢ ɧɟɨɛɯɨɞɢɦɨɦɭ; 

ɪɰ  – ɞɨɥɹ ɪɟɰɢɪɤɭɥɢɪɭɸɳɟɝɨ ɜɨɡɞɭɯɚ ɜ ɜɨɡɞɭɯɨɩɨɞɨɝɪɟɜɚɬɟɥɟ; 
'0"0 , ɜɩɜɩ HH  – ɷɧɬɚɥɶɩɢɹ ɜɨɡɞɭɯɚ ɧɚ ɜɵɯɨɞɟ ɢɡ ɜɨɡɞɭɯɨɩɨɞɨɝɪɟɜɚɬɟɥɹ ɢ ɧɚ 

ɜɯɨɞɟ; 

ɜɩ  – ɩɪɢɫɨɫ ɜɨɡɞɭɯɚ ɜ ɜɨɡɞɭɯɨɩɨɞɨɝɪɟɜɚɬɟɥɟ. 

Ȼɚɥɚɧɫɨɜɨɟ ɬɟɩɥɨ, ɤȾɠ/ɤɝ: 
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310ɩɨɜ
ɛ

p

K t F
Q

B

 
  , (34) 

ɝɞɟ K  – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɟɪɟɞɚɱɢ, ȼɬ/(ɦ2 °ɋ); 

t – ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɧɚɩɨɪ, °ɋ; 

ɩɨɜF  – ɩɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ ɧɚɝɪɟɜɚ, ɦ2. 

ɉɪɨɜɟɪɤɚ ɩɪɚɜɢɥɶɧɨɫɬɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɬɟɩɥɨɜɨɫɩɪɢɹɬɢɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 

ɫɜɟɞɟɧɢɟɦ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ. 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɲɢɪɦɨɜɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɧɚɝɪɟɜɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛ-

ɥɢɰɟ 3.9, ɤɨɧɜɟɤɬɢɜɧɵɯ – ɜ ɬɚɛɥɢɰɟ 3.10. 

Ɍɚɛɥɢɰɚ 3.9 – Ɋɟɡɭɥɶɬɚɬɵ ɬɟɩɥɨɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɲɢɪɦɨɜɵɯ ɩɨɜɟɪɯɧɨ-

ɫɬɟɣ ɧɚɝɪɟɜɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ ɒɉɉ-2 ɒɉɉ-3 ɒɉɉ-1 ɒȼɉ 
Ʉɨɧɫɬɪɭɤɬɢɜɧыɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

Ɍɢɩ ɩɭɱɤɚ  ɤɨɪɢɞɨɪ. ɤɨɪɢɞɨɪ. ɤɨɪɢɞɨɪ. ɤɨɪɢɞɨɪ. 
ɏɚɪɚɤɬɟɪ ɬɨɤɚ  ɩɪɹɦɨɬɨɤ ɩɪɹɦɨɬɨɤ ɩɪɹɦɨɬɨɤ ɩɪɹɦɨɬɨɤ 
Ɇɚɬɟɪɢɚɥ  12ɏ1ɆɎ 12ɏ1ɆɎ 12ɏ1ɆɎ 12ɏ1ɆɎ 
ɉɨɜɟɪɯɧɨɫɬɶ ɧɚɝɪɟɜɚ, ɦ2   3960,0 3670,0 3960,0 5630,0 
ɇɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɬɪɭɛɵ, ɦɦ    32,0 32,0 32,0 57,0 
Ɍɨɥɳɢɧɚ ɫɬɟɧɤɢ ɬɪɭɛɵ, ɦɦ   6,0 6,0 6,0 4,0 

ɀɢɜɵɟ ɫɟɱɟɧɢɹ ɞɥɹ ɩɪɨɯɨɞɚ:      

ɝɪɟɸɳɟɣ ɫɪɟɞɵ, ɦ2    810,0 810,0 718,0 490,0 

Ɉɛɨɝɪɟɜɚɟɦɨɣ ɫɪɟɞɵ, ɦ2    0,406 0,600 0,477 1,991 

ɉɨɩɟɪɟɱɧɵɣ ɲɚɝ, ɦɦ    576,0 576,0 576,0 447,0 
ɉɪɨɞɨɥɶɧɵɣ ɲɚɝ, ɦɦ    48,0 38,0 38,0 63,0 
Ⱦɥɢɧɚ ɬɪɭɛɵ   32,0 24,3 21,7 31,3 
Ʉ-ɟɧɬ ɬɟɩɥ. ɷɮɮɟɤɬɢɜɧɨɫɬɢ   0,410 0,680 0,610 0,60 
ɉɟɪɟɩɚɞ ɞɚɜɥɟɧɢɹ, ɤɝɫ/ɫɦ2    -4,80 -4,70 -6,00 -0,43 

ɉɚɪɚɦɟɬɪы ɝɪɟɸɳɟɝɨ ɬɟɩɥɨɧɨɫɢɬɟɥɹ 
ɗɮ. ɬɨɥɳɢɧɚ ɢɡɥɭɱ. ɫɥɨɹ, ɦ   0,767 0,767 0,751 0,692 
ɋɬɟɩɟɧɶ ɱɟɪɧɨɬɵ ɩɨɬɨɤɚ   0,217 0,227 0,237 0,236 
Ʌɢɧɟɣɧɚɹ ɫɤɨɪɨɫɬɶ, ɦ/ɫ    7,4 7,0 7,3 10,2 
Ɍɟɩɥɨɜɨɫɩɪɢɹɬɢɟ      
ɩɨ ɛɚɥɚɧɫɭ, ɤȾɠ/ɤɝ    880,738 975,013 829,2 726,546 
ɢɡ ɬɨɩɤɢ, ɤȾɠ/ɤɝ    60,755 46,09 5,028 32,263 
ɗɧɬɚɥɶɩɢɹ      
ɧɚ ɜɯɨɞɟ, ɤȾɠ/ɤɝ    15154,0 14111,08 12570,84 11689,26 
ɧɚ ɜɵɯɨɞɟ, ɤȾɠ/ɤɝ     14111,0 12917,35 11689,26 10916,63 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 3.9 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ ɒɉɉ – 2 ɒɉɉ – 3 ɒɉɉ – 1 ɒȼɉ 
Ɍɟɦɩɟɪɚɬɭɪɚ      
ɧɚ ɜɯɨɞɟ,      1125 1055 951 890 
ɧɚ ɜɵɯɨɞɟ,       1055 974 890 836 

ɉɚɪɚɦɟɬɪы ɨɛɨɝɪɟɜɚɟɦɨɣ ɫɪɟɞы 
Ʌɢɧɟɣɧɚɹ ɫɤɨɪɨɫɬɶ, ɦ/ɫ    13,2 11,0 9,5 29,6 
ɗɧɬɚɥɶɩɢɹ      
ɧɚ ɜɯɨɞɟ, ɤȾɠ/ɤɝ    2777,55 2967,78 2615,82 3382,17 
ɧɚ ɜɵɯɨɞɟ, ɤȾɠ/ɤɝ     2967,78 3173,51 2777,55 3552,70 
Ɍɟɦɩɟɪɚɬɭɪɚ      
ɧɚ ɜɯɨɞɟ,      432 463 417 469 
ɧɚ ɜɵɯɨɞɟ,       463 509 432 545 

Ɍɟɩɥɨɩɟɪɟɞɚɱɚ 
Ɍɟɩɥɨɨɬɞɚɱɚ:      
ɤɨɧɜɟɤɰɢɟɣ,              58,58 43,04 44,54 40,6 
ɢɡɥɭɱɟɧɢɟɦ,              64,38 65,08 51,74 54,75 
ɨɬ ɝɚɡɨɜ ɤ ɫɬɟɧɤɟ ɬɪɭɛɵ,              123,42 109,5 100 98,83 

ɨɬ ɫɬɟɧɤɢ ɤ ɪɚɛɨɱɟɣ ɫɪɟɞɟ,              11362,9 6639,492 13355,08 1219,97 

Ʉɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɟɪɟɞɚɱɢ,             48,4 70,6 59,16 51,50 

Ɍɟɦɩɟɪɚɬɭɪɧɵɣ ɧɚɩɨɪ,      642 526 495 350 

Ɍɚɛɥɢɰɚ 3.10 – Ɋɟɡɭɥɶɬɚɬɵ ɬɟɩɥɨɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɤɨɧɜɟɤɬɢɜɧɵɯ ɩɨ-

ɜɟɪɯɧɨɫɬɟɣ ɧɚɝɪɟɜɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ɉɛɨɡɧɚ-
ɱɟɧɢɟ 

Ʉɉɉ ɉ Ʉɉɉ ɌɊ Ʉȼɉ ȼɗ Ɍȼɉ 

Ʉɨɧɫɬɪɭɤɬɢɜɧыɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
Ɍɢɩ ɩɭɱɤɚ  ɲɚɯɦɚɬ. ɤɨɪɢɞɨɪ. ɲɚɯɦɚɬ. ɲɚɯɦɚɬ. ɲɚɯɦɚɬ. 
ɏɚɪɚɤɬɟɪ ɬɨɤɚ  ɩɪɹɦɨɬ. ɩɪɨɬɢɜ ɩɪɨɬɢɜ ɩɪɨɬɢɜ. ɞɜɭɯɯɨɞ. 
Ɇɚɬɟɪɢɚɥ  12ɏ1ɆɎ 12ɏ18ɇ12Ɍ 12ɏ1ɆɎ 12ɏ1ɆɎ ɋɬ.20 
ɉɨɜɟɪɯɧɨɫɬɶ ɧɚɝɪɟɜɚ, ɦ2   7040,0 1730,0 19250,0 19100,0 169000 
ɇɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɬɪɭ-
ɛɵ, ɦɦ    37,0 36,0 57,0 42,0 40,0 

Ɍɨɥɳɢɧɚ ɫɬɟɧɤɢ ɬɪɭɛɵ, 
ɦɦ   7,0 6,5 4,0 6,5 1,6 

ɀɢɜɵɟ ɫɟɱɟɧɢɹ ɞɥɹ:       
ɝɪɟɸɳɟɣ ɫɪɟɞɵ, ɦ2    295,0 295,0 261,0 257,0 114,0 

ɨɛɨɝɪɟɜɚɟɦɨɣ ɫɪɟɞɵ, ɦ2    0,558 0,558 3,8 0,764 129,0 

ɉɨɩɟɪɟɱɧɵɣ ɲɚɝ, ɦɦ    204,0 281,0 204,0 126,0 54,0 
ɉɪɨɞɨɥɶɧɵɣ ɲɚɝ, ɦɦ    50,0 44,0 80,0 61,5 40,5 
Ⱦɥɢɧɚ ɬɪɭɛɵ   82,1 12,0 55,8 84,3 6,0 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 3.10 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ɉɛɨɡɧɚ-
ɱɟɧɢɟ 

Ʉɉɉ ɉ Ʉɉɉ ɌɊ Ʉȼɉ ȼɗ Ɍȼɉ 

Ʉɨɷɮ - ɟɧɬ ɬɟɩɥɨɜɨɣ ɷɮ-
ɮɟɤɬɢɜɧɨɫɬɢ   0,40 0,40 0,45 0,663  

ɉɟɪɟɩɚɞ ɞɚɜɥɟɧɢɹ, ɤɝɫ/ɫɦ2    -10 -2 -0,36 -0,29 1,43 
ɉɚɪɚɦɟɬɪы ɝɪɟɸɳɟɝɨ ɬɟɩɥɨɧɨɫɢɬɟɥɹ 

ɗɮ. ɬɨɥɳɢɧɚ ɢɡɥɭɱ. 
ɫɥɨɹ, ɦ 

  0,238 0,238 0,277 0,172 0,033 

ɋɬɟɩɟɧɶ ɱɟɪɧɨɬɵ ɩɨɬɨɤɚ   0,150 0,150 0,176 0,153 0,072 
Ʌɢɧɟɣɧɚɹ ɫɤɨɪɨɫɬɶ, ɦ/ɫ    13,8 13,8 13,1 10,7 15,5 
Ɍɟɩɥɨɜɨɫɩɪɢɹɬɢɟ       
ɩɨ ɛɚɥɚɧɫɭ, ɤȾɠ/ɤɝ    701,83 121,09 2334,249 1239,4 1992,35 
ɢɡ ɬɨɩɤɢ, ɤȾɠ/ɤɝ    57,40 14,25 - - - 
ɗɧɬɚɥɶɩɢɹ       
ɧɚ ɜɯɨɞɟ, ɤȾɠ/ɤɝ    9591,33 9591,33 8224,97 5434,849 3396,0 
ɧɚ ɜɵɯɨɞɟ, ɤȾɠ/ɤɝ     8224,97 8224,97 5434,849 4174,078 1395,27 
Ɍɟɦɩɟɪɚɬɭɪɚ       
ɧɚ ɜɯɨɞɟ,      833 833 724 493 369 
ɧɚ ɜɵɯɨɞɟ,       724 724 493 384 156 

ɉɚɪɚɦɟɬɪы ɨɛɨɝɪɟɜɚɟɦɨɣ ɫɪɟɞы 
Ʌɢɧɟɣɧɚɹ ɫɤɨɪɨɫɬɶ, ɦ/ɫ    14,6 15,8 12,3 1,2 11,0 
ɗɧɬɚɥɶɩɢɹ       
ɧɚ ɜɯɨɞɟ, ɤȾɠ/ɤɝ    3143,76 3288,73 2933,0 1202,111 371,65 
ɧɚ ɜɵɯɨɞɟ, ɤȾɠ/ɤɝ     3288,73 3314,71 3476,443 1451,416 1854,49 
Ɍɟɦɩɟɪɚɬɭɪɚ       
ɧɚ ɜɯɨɞɟ,      501 537 285 274 65 
ɧɚ ɜɵɯɨɞɟ,       537 544 511 323 317 

Ɍɟɩɥɨɩɟɪɟɞɚɱɚ 
Ɍɟɩɥɨɨɬɞɚɱɚ:  112,98 67,98 91,06   
ɤɨɧɜɟɤɰɢɟɣ,              40,6 40,72 27,14 90,89 50,58 
ɢɡɥɭɱɟɧɢɟɦ,              150,45 103,36 11229 12,76 2,09 
ɨɬ ɝɚɡɨɜ ɤ ɫɬɟɧɤɟ ɬɪɭɛɵ,              6435,33 138,02 684,4 103,59 52,66 

ɨɬ ɫɬɟɧɤɢ ɤ ɪɚɛɨɱɟɣ ɫɪɟ-
ɞɟ,              55,91 38,98 80,39 9720,8 87,0 

Ʉɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɟ-
ɪɟɞɚɱɢ,             249 251 211 66,58 27,84 

Ɍɟɦɩɟɪɚɬɭɪɧɵɣ ɧɚɩɨɪ,   
   112,98 67,98 91,06 136 59 

3.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɩɥɨɳɚɞɢ ɩɨɜɟɪɯɧɨɫɬɢ L-ɒɉɉ 

Ɋɚɫɱɟɬ L-ɒɉɉ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɤɨɧɫɬɪɭɤɬɢɜɧɵɦ ɦɟɬɨɞɨɦ. Ɂɚɞɚɱɚ 

ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɬɟɩɥɨɜɨɝɨ ɪɚɫɱɟɬɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɜɵɛɨɪɟ ɤɨɦɩɨɧɨɜɤɢ ɩɨɜɟɪɯ-

ɧɨɫɬɟɣ ɧɚɝɪɟɜɚ ɢ ɨɩɪɟɞɟɥɟɧɢɢ ɧɟɨɛɯɨɞɢɦɨɣ ɩɥɨɳɚɞɢ ɩɨɜɟɪɯɧɨɫɬɢ ɩɪɢ ɭɫɥɨɜɢɢ 
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ɫɨɯɪɚɧɟɧɢɹ ɡɧɚɱɟɧɢɹ ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɚ ɩɚɤɟɬɚ Ʉɉɉ (Ʉɉɉ ɉȺɄ) ɢ ɩɨɞɜɟɫɧɵɯ 

ɬɪɭɛ Ʉɉɉ (Ʉɉɉ ɌɊ). [4] 

ɋɧɚɱɚɥɚ ɩɥɨɳɚɞɶ ɛɵɥɚ ɨɩɪɟɞɟɥɟɧɚ ɜ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ ɧɚ ɨɫɧɨɜɚɧɢɢ 

ɪɟɡɭɥɶɬɚɬɨɜ ɬɚɛɥɢɰɵ 3.10. Ȼɵɥ ɩɪɨɢɡɜɟɞɟɧ ɬɟɩɥɨɜɨɣ ɪɚɫɱɟɬ ɜ ɩɪɨɝɪɚɦɦɟ 

«TRAKT», ɪɟɡɭɥɶɬɚɬɵ ɤɨɬɨɪɨɝɨ ɛɵɥɢ ɜɡɹɬɵ ɞɥɹ ɩɨɜɬɨɪɧɨɝɨ ɪɚɫɱɟɬɚ. 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.11. 

Ɍɚɛɥɢɰɚ 3.11 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ Ɂɧɚɱɟɧɢɟ 
Ɍɟɩɥɨɜɨɫɩɪɢɹɬɢɟ:   
ɩɨ ɛɚɥɚɧɫɭ, ɤȾɠ/ɤɝ    822,916 
ɢɡ ɬɨɩɤɢ, ɤȾɠ/ɤɝ    71,649 
Ɋɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ, ɤɝ/ɫ    137,473 
Ɍɟɦɩɟɪɚɬɭɪɧɵɣ ɧɚɩɨɪ,      230 
ɉɨɩɟɪɟɱɧɵɣ ɲɚɝ, ɦɦ    280 
ɉɪɨɞɨɥɶɧɵɣ ɲɚɝ, ɦɦ    48 
ɇɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɬɪɭɛɵ, ɦɦ    32 
Ɍɨɥɳɢɧɚ ɫɬɟɧɤɢ ɬɪɭɛɵ, ɦɦ   6 
ɒɢɪɢɧɚ ɝɚɡɨɯɨɞɚ, ɦ   20,428 

 
ɉɨ ɜɵɛɪɚɧɧɨɦɭ ɩɨɩɟɪɟɱɧɨɦɭ ɲɚɝɭ ɬɪɭɛ    ɢ ɲɢɪɢɧɟ ɝɚɡɨɯɨɞɚ   ɪɚɫɫɱɢ-

ɬɵɜɚɟɬɫɹ ɤɨɥɢɱɟɫɬɜɨ ɪɹɞɨɜ ɡɦɟɟɜɢɤɨɜ ɩɨɩɟɪɟɤ ɞɜɢɠɟɧɢɹ ɝɚɡɨɜ, ɲɬ: 

1
1

2 2 20,428
1 1 146

0,28
b

z
s
      . (35) 

Ʉɨɥɢɱɟɫɬɜɨ ɩɚɪɚɥɥɟɥɶɧɨ ɜɤɥɸɱɟɧɧɵɯ ɬɪɭɛɨɤ ɜ ɨɞɧɨɣ ɲɢɪɦɟ, ɲɬ: 

2

1ɲ
B

n
s

  , (36) 

ɝɞɟ B  – ɲɢɪɢɧɚ ɥɟɧɬɵ ɲɢɪɦɵ, ɩɪɢɧɢɦɚɟɦ 0,9 ɦ (ɪɢɫɭɧɨɤ 3.2). 

0,9
1 18

0,048ɲn   
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Ɋɢɫɭɧɨɤ 3.2 – ɋɯɟɦɚ L-ɒɉɉ 

ɋɤɨɪɨɫɬɶ ɝɚɡɨɜ ɜ ɦɟɠɬɪɭɛɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ, ɦ/ɫ: 

( 273)

273
ɪ ɝ ɫɪ

ɝ
ɝ

B V

f




  



, (37) 

ɝɞɟ ɪB  – ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ, ɤɝ/ɫ; 

ɝV  – ɨɛɴɟɦ ɝɚɡɨɜ, ɦ3/ɤɝ (ɩɨ ɬɚɛɥɢɰɟ 3.10); 

824 681
752,5

2ɫɪ 
   – ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɝɚɡɨɜ,  ; 

398ɝf   – ɩɥɨɳɚɞɶ ɠɢɜɨɝɨ ɫɟɱɟɧɢɹ ɞɥɹ ɩɪɨɯɨɞɚ ɝɚɡɨɜ, ɦ2. 

9,773
137,473 7,532 (752,5 273)

273 398ɝ 
  


ɦ/ɫ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɤɨɧɜɟɤɰɢɟɣ ɧɚɯɨɞɢɦ ɩɨ [4],          : 
ɤ ɧ ɮɫ   , (38) 

ɝɞɟ 78ɧ            ; 
1,1ɮɫ  . 

2 )78 1,1 85,8ȼɬ/(ɦɤ    ℃ . 
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ɋɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɩɚɪɚ ɜ ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɟ, ɦ/ɫ: 

ɩɟ ɩɟ
ɩ

ɩ

D
f
  , (39) 

ɝɞɟ ɩɟD  – ɪɚɫɯɨɞ ɨɫɬɪɨɝɨ ɩɚɪɚ, ɦ/ɫ; 

0,0126ɩɟ   – ɫɪɟɞɧɢɣ ɭɞɟɥɶɧɵɣ ɨɛɴɟɦ ɩɚɪɚ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɞɚɜɥɟɧɢɸ 

ɨɫɬɪɨɝɨ ɩɚɪɚ ɢ ɫɪɟɞɧɟɣ ɬɟɦɩɟɪɚɬɭɪɟ ɩɚɪɚ ɜ ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɹ, ɦ3/ɤɝ; 

ɩf  – ɩɥɨɳɚɞɶ ɠɢɜɨɝɨ ɫɟɱɟɧɢɹ ɞɥɹ ɩɪɨɯɨɞɚ ɩɚɪɚ, ɦ2: 

2

14
ɜɧ

ɲɩ
d

z nf      (40) 

ɝɞɟ 2 0,036 2 0,006 0,02ɜɧ ɧdd         – ɜɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɬɪɭɛ, ɦ. 

2

146 18 0,826
0,02
4ɩf




   ɦ2. 

736,1 0,0126
11,234

0,826ɩ
   ɦ/ɫ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɨɬ ɫɬɟɧɤɢ ɬɪɭɛɵ ɤ ɩɚɪɭ ɩɨ [4],          : 
2 ɧ dc   , (41) 

ɝɞɟ 4500ɧ            ; 
1,05dc  . 

2
2 4500 )1,05 4725 ȼɬ/(ɦ    ℃ . 

Ɍɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɵɯ ɡɚɝɪɹɡɧɟɧɢɣ ɬɪɭɛ,  : 

3

2

( )1
10ɪ ɛ ɥ

ɫɪɡ
B Q Q

F
tt 


  

    
 

 , (42) 

ɝɞɟ ɫɪt  – ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɩɚɪɚ ɜ ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɟ,  ; 

0,00625   – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɝɪɹɡɧɟɧɢɹ ɩɨɜɟɪɯɧɨɫɬɢ, (ɦ2Ʉ/ȼɬ), ɨɩɪɟɞɟɥɹ-

ɟɦ ɩɨ [4]; 

F  – ɩɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ L-ɒɉɉ, ɦ2. 
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ɉɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ L-ɒɉɉ ɨɩɪɟɞɟɥɹɟɬɫɹ ɦɟɬɨɞɨɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ 

ɩɪɢɛɥɢɠɟɧɢɣ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɨɫɥɟɞɧɟɣ ɢɬɟɪɚɰɢɢ ɛɵɥɚ ɩɨɥɭɱɟɧɚ ɩɥɨɳɚɞɶ 6798 

ɦ2. 

31 137,473 (822,916 71,649)
520 0,00625 10 619,955

4725 7950ɡt
       

 
   . 

ɋɬɟɩɟɧɶ ɱɟɪɧɨɬɵ ɝɚɡɨɜ ɜ ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɟ: 

1 ɲɩɩ
ɒɉɉ

kpSa e  , (43) 

ɝɞɟ k  – ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɝɥɨɳɟɧɢɹ ɫɪɟɞɵ, 1/(ɦ Ɇɉɚ); 

0,1p   – ɞɚɜɥɟɧɢɟ ɜ ɬɨɩɤɟ, Ɇɉɚ; 

ɲɩɩS  – ɷɮɮɟɤɬɢɜɧɚɹ ɬɨɥɳɢɧɚ ɢɡɥɭɱɚɸɳɟɝɨ ɫɥɨɹ, ɦ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɩɨɝɥɨɳɟɧɢɹ ɫɪɟɞɵ: 

ɝ ɩ ɡɥ ɡɥk k r k     , (44) 

ɝɞɟ ɝk  – ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɝɥɨɳɟɧɢɹ ɥɭɱɟɣ ɝɚɡɨɜɨɣ ɮɚɡɨɣ ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ, 

1/(ɦ Ɇɩɚ); 

ɡɥk  – ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɝɥɨɳɟɧɢɹ ɥɭɱɟɣ ɜɡɜɟɲɟɧɧɵɦɢ ɜ ɬɨɩɨɱɧɨɣ ɫɪɟɞɟ ɱɚ-

ɫɬɢɰɚɦɢ ɡɨɥɵ, 1/(ɦ Ɇɉɚ); 

ɩr  – ɫɭɦɦɚɪɧɚɹ ɞɨɥɹ ɬɪɟɯɚɬɨɦɧɵɯ ɝɚɡɨɜ ɜ ɩɪɨɞɭɤɬɚɯ ɫɝɨɪɚɧɢɹ; 

ɡɥ  – ɤɨɧɰɟɧɬɪɚɰɢɹ ɡɨɥɨɜɵɯ ɱɚɫɬɢɰ ɜ ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɟ. 

2
7,8 12 ''

1 1 0,37
1000

H O

ɩ ɲɩɩ
ɝ

r T

r S
k

              
 (45) 

ɝɞɟ 
2H Or  – ɨɛɴɟɦɧɚɹ ɞɨɥɹ ɜɨɞɹɧɵɯ ɩɚɪɨɜ (ɩɨ ɬɚɛɥɢɰɟ 3.4); 

ɩr  – ɫɭɦɦɚɪɧɚɹ ɞɨɥɹ ɬɪɟɯɚɬɨɦɧɵɯ ɝɚɡɨɜ ɜ ɩɪɨɞɭɤɬɚɯ ɫɝɨɪɚɧɢɹ (ɩɨ ɬɚɛɥɢɰɟ 

3.4); 

'' '' 270 681 237 954T       – ɬɟɦɩɟɪɚɬɭɪɚ ɝɚɡɨɜ ɧɚ ɜɵɯɨɞɟ ɢɡ ɩɚɪɨɩɟɪɟ-

ɝɪɟɜɚɬɟɥɹ, Ʉ; 

ɲɩɩS  – ɬɨɥɳɢɧɚ ɢɡɥɭɱɚɸɳɟɝɨ ɫɥɨɹ, ɦ: 
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1

1,8
1 1 1ɲɩɩ

А ȼ s

S 
 

, (46) 

ɝɞɟ 1, ,A B s  – ɜɵɫɨɬɚ, ɲɢɪɢɧɚ ɢ ɝɥɭɛɢɧɚ ɟɞɢɧɢɱɧɨɣ ɤɚɦɟɪɵ, ɨɛɪɚɡɨɜɚɧɧɨɣ ɞɜɭɦɹ 
ɫɨɫɟɞɧɢɦɢ ɲɢɪɦɚɦɢ, ɦ. 

1,8
0,442

1 1 1
20 2,2 0,28

ɲɩɩS  
 

ɦ. 

7,8 16 0,137 954
1 1 0,37 17,871

10000,276 0,442
ɝk

              
 1/(ɦ Ɇɉɚ). 

Ʉɨɷɮɮɢɰɢɟɧɬ ɩɨɝɥɨɳɟɧɢɹ ɥɭɱɟɣ ɜɡɜɟɲɟɧɧɵɦɢ ɜ ɬɨɩɨɱɧɨɣ ɫɪɟɞɟ ɱɚɫɬɢ-

ɰɚɦɢ ɡɨɥɵ, 1/(ɦ Ɇɩɚ): 

0,67

43
( '' )

ɝ

ɡɥ
ɡɥ T d

k 


, (47) 

ɝɞɟ 1300ɝ   – ɩɥɨɬɧɨɫɬɶ ɝɚɡɨɜ, ɝ/ɧɦ3; 

''T  – ɬɟɦɩɟɪɚɬɭɪɚ ɝɚɡɨɜ ɧɚ ɜɵɯɨɞɟ ɢɡ ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɹ, Ʉ; 

16ɡɥd   – ɞɢɚɦɟɬɪ ɡɨɥɨɜɵɯ ɱɚɫɬɢɰ, ɦɤɦ. 

0,67 87,974
43 1300

(954 16)ɡɥk 



 1/(ɦ Ɇɉɚ). 

Ʉɨɷɮɮɢɰɢɟɧɬ ɩɨɝɥɨɳɟɧɢɹ ɫɪɟɞɵ ɩɨ (44): 

0,276 87,974 0,0049 5,36317,871k      ȼɬ/(ɦ2  ). 

Ɍɨɝɞɚ ɫɬɟɩɟɧɶ ɱɟɪɧɨɬɵ ɩɨ (43): 

5,3630,10,442 0,2111ɲɩɩa e     . 

Ʉɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɢɡɥɭɱɟɧɢɟɦ ɩɨ [4], ȼɬ/(ɦ2  ): 

ɥ ɧ ɲɩɩa   , (48) 

ɝɞɟ 180ɧ   ȼɬ/(ɦ2  ). 

180 0,211 37,961ɥ    ȼɬ/(ɦ2  ). 
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Ɉɛɳɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɨɬ ɝɚɡɨɜ ɤ ɫɬɟɧɤɟ ɬɪɭɛ ɩɚɪɨɩɟɪɟɝɪɟɜɚ-

ɬɟɥɹ, ȼɬ/(ɦ2  ): 

2
1 2

ɧ

ɲ
ɤ ɥ

d

s x

    
 

 
 , (49) 

ɝɞɟ ɤ  – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɤɨɧɜɟɤɰɢɟɣ, ȼɬ/(ɦ2  ); 

  – ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ [4]; 

ɲx  – ɭɝɥɨɜɨɣ ɤɨɷɮɮɢɰɢɟɧɬ ɲɢɪɦ, [4]; 

ɥ  – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɢɡɥɭɱɟɧɢɟɦ, ȼɬ/(ɦ2  ). 

1
0,032

85,8 37,961 109,441
2 0,048 0,99

0,85       
 ȼɬ/(ɦ2  ). 

Ʉɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɟɪɟɞɚɱɢ, ȼɬ/(ɦ2  ): 

1

1
2

1
1

1 ɥ

ɛ

Q

Q

K


 


  
   

  


  

, (50) 

ɝɞɟ 1  – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɨɬ ɝɚɡɨɜ ɤ ɫɬɟɧɤɟ ɬɪɭɛ, ȼɬ/(ɦ2  ); 

0,00625   – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɝɪɹɡɧɟɧɢɹ ɩɨɜɟɪɯɧɨɫɬɢ [4], (ɦ2Ʉ/ȼɬ); 

2  – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɨɬ ɫɬɟɧɤɢ ɤ ɩɚɪɭ, ȼɬ/(ɦ2  ). 

 
61,865

71,649
1

822,916

109,411

1 0,00625 4725 109,411
K 

  
 


  

 ȼɬ/(ɦ2  ). 

ɇɟɨɛɯɨɞɢɦɚɹ ɩɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ ɧɚɝɪɟɜɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɭɪɚɜɧɟɧɢɹ 

ɬɟɩɥɨɨɛɦɟɧɚ, ɦ2: 

310ɪɛQ ȼ
F

t K


 
 

, (51) 

ɝɞɟ ɪȼ  – ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ, ɤɝ/ɫ; 

K  – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɟɪɟɞɚɱɢ, ȼɬ/(ɦ2  ); 

t  – ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɧɚɩɨɪ,  . 
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3822,916 137,473
7950

230 61,865
10F

  


 ɦ2. 

ɋɪɟɞɧɹɹ ɞɥɢɧɚ ɡɦɟɟɜɢɤɚ ɜ ɥɟɧɬɟ ɲɢɪɦɨɜɨɝɨ ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɹ, ɦ: 

1
ɫɪ

ɫɪ ɲ

Fl
d z n


  

, (52) 

ɝɞɟ 0,032 0,02
0,026

2 2
ɧ ɜɧ

ɫɪ
d dd  

    – ɫɪɟɞɧɢɣ ɞɢɚɦɟɬɪ ɬɪɭɛ, ɦ. 

7950
0,026 146 18

37ɫɪl
   

   ɦ. 

ɋɯɟɦɚ ɩɨɜɨɪɨɬɧɨɣ ɤɚɦɟɪɵ ɢɡɨɛɪɚɠɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 3.3.  

 

Ɋɢɫɭɧɨɤ 3.3 – ɋɯɟɦɚ ɩɨɜɨɪɨɬɧɨɣ ɤɚɦɟɪɵ 

ɉɨ ɪɢɫɭɧɤɭ 3.3 ɜɢɞɧɨ, ɱɬɨ ɩɨɥɭɱɟɧɧɵɟ ɪɚɡɦɟɪɵ L-ɒɉɉ ɫɨɨɬɜɟɬɫɬɜɭɸɬ 

ɪɚɡɦɟɪɚɦ ɩɨɜɨɪɨɬɧɨɣ ɤɚɦɟɪɵ ɤɨɬɥɚ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɨɛɳɚɹ ɩɥɨɳɚɞɶ L-ɒɉɉ ɫɨɫɬɚɜɥɹɟɬ 7950 ɦ2, ɱɬɨ ɦɟɧɶɲɟ ɜɟ-

ɥɢɱɢɧɵ ɩɥɨɳɚɞɢ ɩɚɤɟɬɚ Ʉɉɉ ɢ ɨɬɜɨɞɹɳɢɯ ɬɪɭɛ Ʉɉɉ ɧɚ 820 ɦ2. 

  



39 
 

3.3 Ɍɟɩɥɨɜɨɣ ɪɚɫɱɟɬ ɤɨɬɟɥɶɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɨɫɥɟ ɪɟɤɨɧɫɬɪɭɤɰɢɢ 

ɉɨɫɥɟ ɡɚɦɟɧɵ Ʉɉɉ ɧɚ L-ɒɉɉ ɛɵɥ ɩɪɨɢɡɜɟɞɟɧ ɩɨɜɬɨɪɧɵɣ ɪɚɫɱɟɬ ɜ ɩɪɨ-

ɝɪɚɦɦɟ «TRAKT». 

ȼ ɬɚɛɥɢɰɚɯ 3.12 – 3.16 ɩɪɟɞɫɬɚɜɥɟɧ ɪɚɫɱɟɬ ɤɨɬɟɥɶɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɨɫɥɟ ɪɟ-

ɤɨɧɫɬɪɭɤɰɢɢ. 

Ɍɚɛɥɢɰɚ 3.12 – Ɍɟɩɥɨɜɨɣ ɛɚɥɚɧɫ ɢ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ Ɂɧɚɱɟɧɢɟ 
ɉɨɬɟɪɢ ɬɟɩɥɚ, %:   

ɫ ɭɯɨɞɹɳɢɦɢ ɝɚɡɚɦɢ 2q  6,617 

ɫ ɯɢɦɢɱɟɫɤɢɦ ɧɟɞɨɠɨɝɨɦ 3q  0 

ɫ ɦɟɯɚɧɢɱɟɫɤɢɦ ɧɟɞɨɠɨɝɨɦ 4q  0,5 

ɜ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ 5q  0,43 

ɫ ɬɟɩɥɨɦ ɲɥɚɤɚ 6q  0,0068 

Ʉɨɷɮɮɢɰɢɟɧɬ ɫɨɯɪɚɧɟɧɢɹ ɬɟɩɥɚ   0,996 

ɄɉȾ ɤɨɬɥɚ, % ɛɪ
ɤɚ  92,446 

Ɋɚɫɯɨɞ ɬɨɩɥɢɜɚ, ɬ/ɱ (ɤɝ/ɫ):   
ɩɨɥɧɵɣ B  492,974 (136,937) 

ɪɚɫɱɟɬɧɵɣ Ɋȼ  490,509 (136,253) 

ɉɨɥɟɡɧɨ ɢɫɩɨɥɶɡɨɜɚɧɧɨɟ ɬɟɩɥɨ, ɤȾɠ/ɫ 1Q  1937671,319 

Ɍɚɛɥɢɰɚ 3.13 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɚɞɢɚɰɢɨɧɧɵɯ ɩɚɤɟɬɨɜ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ɉɛɨ-

ɡɧɚɱɟ-
ɧɢɟ 

ɇɊɑ-1 ɇɊɑ-2 ȼɊɑ ɌɈɉ ȼɊɑ ɎɊ 

Ɍɢɩ ɩɭɱɤɚ  Ɋɚɞɢɚɰ. Ɋɚɞɢɚɰ. Ɋɚɞɢɚɰ. Ɋɚɞɢɚɰ. 
ɏɚɪɚɤɬɟɪ ɬɨɤɚ      
Ɇɚɬɟɪɢɚɥ  12ɏ1ɆɎ 12ɏ1ɆɎ 12ɏ1ɆɎ 12ɏ1ɆɎ 
ɉɨɜɟɪɯɧɨɫɬɶ ɧɚɝɪɟɜɚ, ɦ2 F 1380 3280 996 384 
ɇɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ, ɦɦ dɧɚɪ 32 32 32 32 
Ɍɨɥɳɢɧɚ ɫɬɟɧɤɢ, ɦɦ δ 6 6 6 6 
ɀɢɜɨɟ ɫɟɱɟɧɢɟ ɝɪɟɸɳɟɝɨ ɬɟɩɥɨɧɨ-
ɫɢɬɟɥɹ, ɦ2 Fɝɚɡ 532,7 532,7 532,7 532,7 

ɀɢɜɨɟ ɫɟɱɟɧɢɟ ɨɛɨɝɪɟɜɚɟɦɨɝɨ ɬɟɩ-
ɥɨɧɨɫɢɬɟɥɹ, ɦ2 

Fɫɟɱ 0,181 0,422 0,603 0,146 

ɉɨɩɟɪɟɱɧɵɣ ɲɚɝ, ɦɦ S1 48 48 48 48 
ɉɪɨɞɨɥɶɧɵɣ ɲɚɝ, ɦɦ S2     
Ʉɨɷɮ-ɟɧɬ ɬɟɩɥɨɜɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ψ 0,315 0,315 0,315 0,315 
ɉɟɪɟɩɚɞ ɞɚɜɥɟɧɢɹ, ɤɝɫ/ɫɦ2 Δp -3,5 -3,5 -2,7 -1 
Ɍɟɩɥɨɜɨɫɩɪɢɹɬɢɟ ɩɨɜɟɪɯɧɨɫɬɢ, 
ɤȾɠ/ɤɝ Qɩɨɜ 885,35 2046,82 662,02 235,06 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 3.13 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ɉɛɨ-

ɡɧɚɱɟ-
ɧɢɟ 

ɇɊɑ-1 ɇɊɑ-2 ȼɊɑ ɌɈɉ ȼɊɑ ɎɊ 

Ʌɢɧɟɣɧɚɹ ɫɤɨɪɨɫɬɶ ɪɚɛ. ɫɪɟɞɵ, ɦ/ɫ wɪɚɛ.ɫɪ 3,2 2,9 3,4 3,5 
Ʌɢɧɟɣɧɚɹ ɫɤɨɪɨɫɬɶ ɝɚɡɚ, ɦ/ɫ wɝɚɡ     
Ɍɟɦɩɟɪɚɬɭɪɚ ɝɚɡɨɜ ɧɚ ɜɯɨɞɟ ɜ ɩɨ-
ɜɟɪɯɧɨɫɬɶ, °ɋ 

T’ 1412 1412 1412 1412 

Ɍɟɦɩɟɪɚɬɭɪɚ ɝɚɡɨɜ ɧɚ ɜɵɯɨɞɟ ɢɡ ɩɨ-
ɜɟɪɯɧɨɫɬɢ, °ɋ 

T” 1114 1114 1114 1114 

Ɍɟɦɩɟɪɚɬɭɪɚ ɪɚɛ. ɫɪɟɞɵ ɧɚ ɜɯɨɞɟ ɜ 
ɩɨɜɟɪɯɧɨɫɬɶ, °ɋ 

t’ 346 370 395 399 

Ɍɟɦɩɟɪɚɬɭɪɚ ɪɚɛ ɫɪɟɞɵ ɧɚ ɜɵɯɨɞɟ ɢɡ 
ɩɨɜɟɪɯɧɨɫɬɢ, °ɋ 

t” 383 395 399 409 

Ɍɚɛɥɢɰɚ 3.14 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɬɨɩɤɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ Ɂɧɚɱɟɧɢɟ 
Ɉɛɴɟɦ ɬɨɩɤɢ, ɦ3 Vɬ 34670 
ɗɮ. ɬɨɥɳɢɧɚ ɢɡɥɭɱɚɸɳɟɝɨ ɫɥɨɹ, ɦ Sɬ 16,7 
Ʉɨɷɮɮɢɰɢɟɧɬ ɢɡɛɵɬɤɚ ɜɨɡɞɭɯɚ ɜ ɬɨɩɤɟ  ɬ 1,235 
Ɍɟɩɥɨɧɚɩɪɹɠɟɧɢɟ ɨɛɴɟɦɚ, ɦɤɚɥ/ɦ3 ɱ qv 53,2 
Ɍɟɩɥɨɧɚɩɪɹɠɟɧɢɟ ɫɟɱɟɧɢɹ, ɦɤɚɥ/ɦ2 ɱ qf 3461,1 
ɉɨɥɟɡɧɨɟ ɬɟɩɥɨɜɵɞɟɥɟɧɢɟ, ɤȾɠ/ɤɝ Qɥ 19533,78 
ɋɬɟɩɟɧɶ ɱɟɪɧɨɬɵ aɬ 0,965 
Ʉɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ψ 0,308 
Ⱥɞɢɚɛɚɬɢɱɟɫɤɚɹ ɬɟɦɩɟɪɚɬɭɪɚ , °ɋ tɚɞ 1412 
Ɍɟɦɩ. ɝɚɡɨɜ ɧɚ ɜɵɯɨɞɟ ɢɡ ɬɨɩɤɢ, °ɋ Θɜɵɯ 1114 

Ɍɚɛɥɢɰɚ 3.15 – Ɋɟɡɭɥɶɬɚɬɵ ɬɟɩɥɨɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɲɢɪɦɨɜɵɯ ɩɨɜɟɪɯɧɨ-

ɫɬɟɣ ɧɚɝɪɟɜɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ ɒɉɉ-2 ɒɉɉ-3 ɒɉɉ-1 ɒȼɉ 
Ʉɨɧɫɬɪɭɤɬɢɜɧыɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

Ɍɢɩ ɩɭɱɤɚ  ɤɨɪɢɞɨɪ. ɤɨɪɢɞɨɪ. ɤɨɪɢɞɨɪ. ɤɨɪɢɞɨɪ. 
ɏɚɪɚɤɬɟɪ ɬɨɤɚ  ɩɪɹɦɨɬɨɤ ɩɪɹɦɨɬɨɤ ɩɪɹɦɨɬɨɤ ɩɪɹɦɨɬɨɤ 
Ɇɚɬɟɪɢɚɥ  12ɏ1ɆɎ 12ɏ1ɆɎ 12ɏ1ɆɎ 12ɏ1ɆɎ 
ɉɨɜɟɪɯɧɨɫɬɶ ɧɚɝɪɟɜɚ, ɦ2   3960,0 3670,0 3960,0 5630,0 
ɇɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɬɪɭɛɵ, 
ɦɦ    

32,0 32,0 32,0 57,0 

Ɍɨɥɳɢɧɚ ɫɬɟɧɤɢ ɬɪɭɛɵ, ɦɦ   6,0 6,0 6,0 4,0 
ɀɢɜɵɟ ɫɟɱɟɧɢɹ ɞɥɹ ɩɪɨɯɨɞɚ:      
ɝɪɟɸɳɟɣ ɫɪɟɞɵ, ɦ2    810,0 810,0 718,0 490,0 
ɨɛɨɝɪɟɜɚɟɦɨɣ ɫɪɟɞɵ, ɦ2    0,406 0,600 0,477 1,991 
ɉɨɩɟɪɟɱɧɵɣ ɲɚɝ, ɦɦ    576,0 576,0 576,0 447,0 
ɉɪɨɞɨɥɶɧɵɣ ɲɚɝ, ɦɦ    48,0 38,0 38,0 63,0 
Ʉ-ɟɧɬ ɬɟɩɥ. ɷɮɮɟɤɬɢɜɧɨɫɬɢ   0,410 0,680 0,610 0,60 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 3.15 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ ɒɉɉ-2 ɒɉɉ-3 ɒɉɉ-1 ɒȼɉ 
ɉɟɪɟɩɚɞ ɞɚɜɥɟɧɢɹ, ɤɝɫ/ɫɦ2    -4,80 -4,70 -6,00 -0,43 

ɉɚɪɚɦɟɬɪы ɝɪɟɸɳɟɝɨ ɬɟɩɥɨɧɨɫɢɬɟɥɹ 
ɗɮ. ɬɨɥɳɢɧɚ ɢɡɥɭɱ. ɫɥɨɹ, ɦ   0,767 0,767 0,751 0,692 
ɋɬɟɩɟɧɶ ɱɟɪɧɨɬɵ ɩɨɬɨɤɚ   0,218 0,228 0,239 0,237 
Ʌɢɧɟɣɧɚɹ ɫɤɨɪɨɫɬɶ, ɦ/ɫ    7,1 6,7 7,0 9,8 
Ɍɟɩɥɨɜɨɫɩɪɢɹɬɢɟ      
ɩɨ ɛɚɥɚɧɫɭ, ɤȾɠ/ɤɝ    881,57 974,18 824,17 716,49 
ɢɡ ɬɨɩɤɢ, ɤȾɠ/ɤɝ    85,89 60,33 9,218 34,36 
ɗɧɬɚɥɶɩɢɹ      
ɧɚ ɜɯɨɞɟ, ɤȾɠ/ɤɝ    14982,60 13939,29 12401,14 11525,01 
ɧɚ ɜɵɯɨɞɟ, ɤȾɠ/ɤɝ     13939,29 12749,82 11525,01 10762,43 
Ɍɟɦɩɟɪɚɬɭɪɚ      
ɧɚ ɜɯɨɞɟ,      1113 1044 939 879 
ɧɚ ɜɵɯɨɞɟ,       1044 963 879 826 

ɉɚɪɚɦɟɬɪы ɨɛɨɝɪɟɜɚɟɦɨɣ ɫɪɟɞы 
Ʌɢɧɟɣɧɚɹ ɫɤɨɪɨɫɬɶ, ɦ/ɫ    13,5 11,3 9,6 28,7 
ɗɧɬɚɥɶɩɢɹ      
ɧɚ ɜɯɨɞɟ, ɤȾɠ/ɤɝ    2762,47 2953,11 2605,34 3384,26 
ɧɚ ɜɵɯɨɞɟ, ɤȾɠ/ɤɝ     2951,86 3154,65 2762,47 3553,12 
Ɍɟɦɩɟɪɚɬɭɪɚ      
ɧɚ ɜɯɨɞɟ,      426 455 412 470 
ɧɚ ɜɵɯɨɞɟ,       455 500 426 545 

Ɍɟɩɥɨɩɟɪɟɞɚɱɚ 
Ɍɟɩɥɨɨɬɞɚɱɚ:      
ɤɨɧɜɟɤɰɢɟɣ,              57,19 41,99 43,38 40,02 
ɢɡɥɭɱɟɧɢɟɦ,              63,22 63,57 50,46 53,59 
ɨɬ ɝɚɡɨɜ ɤ ɫɬɟɧɤɟ ɬɪɭɛɵ,              120,87 106,95 97,90 96,63 

ɨɬ ɫɬɟɧɤɢ ɤ ɪɚɛɨɱɟɣ ɫɪɟɞɟ,              11493,28 6650,16 13595,90 1192,02 

Ʉɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɟɪɟɞɚɱɢ,             47,44 69,02 57,77 51,04 

Ɍɟɦɩɟɪɚɬɭɪɧɵɣ ɧɚɩɨɪ,      638 522 489 338 

Ɍɚɛɥɢɰɚ 3.16 – Ɋɟɡɭɥɶɬɚɬɵ ɬɟɩɥɨɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɤɨɧɜɟɤɬɢɜɧɵɯ ɩɨ-
ɜɟɪɯɧɨɫɬɟɣ ɧɚɝɪɟɜɚ ɢ L-ɒɉɉ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ L-ɒɉɉ Ʉȼɉ ȼɗ Ɍȼɉ 
Ʉɨɧɫɬɪɭɤɬɢɜɧыɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

Ɍɢɩ ɩɭɱɤɚ  ɤɨɪɢɞɨɪ. ɲɚɯɦɚɬ. ɲɚɯɦɚɬ. ɲɚɯɦɚɬ. 
ɏɚɪɚɤɬɟɪ ɬɨɤɚ  ɩɪɹɦɨɬɨɤ ɩɪɨɬɢɜ ɩɪɨɬɢɜ. ɞɜɭɯɯɨɞ. 
Ɇɚɬɟɪɢɚɥ  12ɏ1ɆɎ 12ɏ1ɆɎ 12ɏ1ɆɎ ɋɬ.20 
ɉɨɜɟɪɯɧɨɫɬɶ ɧɚɝɪɟɜɚ, ɦ2   7950,0 19250,0 19100,0 169000 
ɇɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɬɪɭɛɵ, 
ɦɦ    32,0 57,0 42,0 40,0 

Ɍɨɥɳɢɧɚ ɫɬɟɧɤɢ ɬɪɭɛɵ, ɦɦ   6,0 4,0 6,5 1,6 
 



42 
 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 3.16 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ L-ɒɉɉ Ʉȼɉ ȼɗ Ɍȼɉ 
ɀɢɜɵɟ ɫɟɱɟɧɢɹ ɞɥɹ ɩɪɨɯɨɞɚ:      
ɝɪɟɸɳɟɣ ɫɪɟɞɵ, ɦ2    398,0 261,0 257,0 114,0 
Ɉɛɨɝɪɟɜɚɟɦɨɣ ɫɪɟɞɵ, ɦ2    0,826 3,8 0,764 129,0 
ɉɨɩɟɪɟɱɧɵɣ ɲɚɝ, ɦɦ    280 204,0 126,0 54,0 
ɉɪɨɞɨɥɶɧɵɣ ɲɚɝ, ɦɦ    48,0 80,0 61,5 40,5 
Ʉɨɷɮ-ɟɧɬ ɬɟɩɥɨɜɨɣ ɷɮɮɟɤ-
ɬɢɜɧɨɫɬɢ   0,6 0,45 0,663  

ɉɟɪɟɩɚɞ ɞɚɜɥɟɧɢɹ, ɤɝɫ/ɫɦ2    -3,41 -0,36 -0,29 1,43 
ɉɚɪɚɦɟɬɪы ɝɪɟɸɳɟɝɨ ɬɟɩɥɨɧɨɫɢɬɟɥɹ 

ɗɮ. ɬɨɥɳɢɧɚ ɢɡɥɭɱ. ɫɥɨɹ, ɦ   0,442 0,277 0,172 0,033 
ɋɬɟɩɟɧɶ ɱɟɪɧɨɬɵ ɩɨɬɨɤɚ   0,204 0,179 0,154 0,072 
Ʌɢɧɟɣɧɚɹ ɫɤɨɪɨɫɬɶ, ɦ/ɫ    9,6 12,2 10,2 14,8 
Ɍɟɩɥɨɜɨɫɩɪɢɹɬɢɟ      
ɩɨ ɛɚɥɚɧɫɭ, ɤȾɠ/ɤɝ    954,90 2054,36 1109,51 1934,52 
ɢɡ ɬɨɩɤɢ, ɤȾɠ/ɤɝ    69,55    
ɗɧɬɚɥɶɩɢɹ      
ɧɚ ɜɯɨɞɟ, ɤȾɠ/ɤɝ    9455,57 7618,26 5169,62 3374,63 
ɧɚ ɜɵɯɨɞɟ, ɤȾɠ/ɤɝ     7618,26 5169,62 4042,51 1385,21 
Ɍɟɦɩɟɪɚɬɭɪɚ      
ɧɚ ɜɯɨɞɟ,      822 675 470 358 
ɧɚ ɜɵɯɨɞɟ,       675 470 372 151 

ɉɚɪɚɦɟɬɪы ɨɛɨɝɪɟɜɚɟɦɨɣ ɫɪɟɞы 
Ʌɢɧɟɣɧɚɹ ɫɤɨɪɨɫɬɶ, ɦ/ɫ    10,1 11,9 1,2 10,7 
ɗɧɬɚɥɶɩɢɹ      
ɧɚ ɜɯɨɞɟ, ɤȾɠ/ɤɝ    3125,32 2933,0 1202,111 371,653 
ɧɚ ɜɵɯɨɞɟ, ɤȾɠ/ɤɝ     3315,13 3397,67 1419,15 1854,49 
Ɍɟɦɩɟɪɚɬɭɪɚ      
ɧɚ ɜɯɨɞɟ,      492 286 274 65 
ɧɚ ɜɵɯɨɞɟ,       544 476 317 317 

Ɍɟɩɥɨɩɟɪɟɞɚɱɚ 
Ɍɟɩɥɨɨɬɞɚɱɚ:      
ɤɨɧɜɟɤɰɢɟɣ,              61,3 87,35 88,04 49,18 
ɢɡɥɭɱɟɧɢɟɦ,              46,0 24,71 12,06 1,97 
ɨɬ ɝɚɡɨɜ ɤ ɫɬɟɧɤɟ ɬɪɭɛɵ,              110,9 106,37 100,1 51,16 

ɨɬ ɫɬɟɧɤɢ ɤ ɪɚɛɨɱɟɣ ɫɪɟɞɟ,              4789,76 685,79 9698,41 85,96 

Ʉɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɟɪɟɞɚɱɢ,             62,2 75,63 64,73 27,26 

Ɍɟɦɩɟɪɚɬɭɪɧɵɣ ɧɚɩɨɪ,      226 192 123 57 
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3.4 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ 

Ɂɚɞɚɱɟɣ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɹɜɥɹɟɬɫɹ ɫɪɚɜɧɟɧɢɟ ɩɨɥɧɵɯ ɫɨɩɪɨɬɢɜ-

ɥɟɧɢɢ ɩɚɤɟɬɚ Ʉɉɉ (ɞɨ ɪɟɤɨɧɫɬɪɭɤɰɢɢ) ɢ ɩɚɤɟɬɚ L-ɒɉɉ (ɩɨɫɥɟ ɪɟɤɨɧɫɬɪɭɤɰɢɢ). 

[3] 

Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɷɥɟɦɟɧɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 3.17 

Ɍɚɛɥɢɰɚ 3.17 – Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ 

№ ɇɚɢɦɟɧɨɜɚɧɢɟ Ɏɨɪɦɭɥɚ Ʉɉɉ L-ɒɉɉ 

1 
Ƚɟɨɦɟɬɪɢɱɟɫɤɢɟ ɞɚɧɧɵɟ, ɦɦ 
Ʉɨɥɢɱɟɫɬɜɨ ɬɪɭɛ, ɲɬ 

           
37 7/23 

1344 
32 6/20 

2628 
2 ɋɟɱɟɧɢɟ ɞɥɹ ɩɪɨɯɨɞɚ ɫɪɟɞɵ, ɦ2                0,558 0,826 

3 
ȼɟɫɨɜɚɹ ɫɤɨɪɨɫɬɶ ɫɪɟɞɵ, 
ɤɝɫ/(ɦ2 ɫ)              1320 891,2 

4 
ɍɞɟɥɶɧɵɣ ɨɛɴɟɦ, ɦ3/ɤɝ 
ɍɞɟɥɶɧɚɹ ɩɥɨɬɧɨɫɬɶ, ɤɝ/ɦ3 

    
0,01124 
90,55 

0,01124 
90,55 

5 Ʉɨɥɢɱɟɫɬɜɨ ɢ ɭɝɨɥ ɩɨɜɨɪɨɬɨɜ         4 180 ;20 90 ; 
2 45 ;1 30  4 90  

6 
ɋɭɦɦɚɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɩɪɨ-
ɬɢɜɥɟɧɢɹ ɩɨɜɨɪɨɬɨɜ           4,76 4 0,2=0,8 

7 
Ʉɨɷɮɮɢɰɢɟɧɬɵ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 
ɜɯɨɞɚ ɢ ɜɵɯɨɞɚ          0,7/1,2 0,7/1,2 

8 Ⱦɥɢɧɚ ɬɪɭɛɵ, ɦ   82,1 37 

9 
ɉɪɢɜɟɞɟɧɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟ-
ɧɢɹ         1,2 1,45 

10 
ɉɨɥɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɩɪɨɬɢɜ-
ɥɟɧɢɹ        ∑      105,18 67,45 

11 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɨɬ ɬɪɟɧɢɹ ɢ 
ɦɟɫɬɧɵɯ ɩɨɬɟɪɶ, ɤɝɫ/ɫɦ2                         10,51 3,07 

12 ɇɢɜɟɥɢɪɧɵɣ ɩɟɪɟɩɚɞ, ɤɝɫ/ɫɦ2            +0,2 - 

13 
ɉɨɥɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɷɥɟɦɟɧɬɚ, 
ɤɝɫ/ɫɦ2 

                  10,71 3,07 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɚ ɜɢɞɧɨ, ɱɬɨ ɩɨɥɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ L-ɒɉɉ ɦɟɧɶ-

ɲɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ Ʉɉɉ, ɡɧɚɱɢɬ, ɫɭɦɦɚɪɧɵɟ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɜ ɤɨɬɥɟ ɩɨɫɥɟ ɪɟ-

ɤɨɧɫɬɪɭɤɰɢɢ ɛɭɞɭɬ ɦɟɧɶɲɟ. ɂɡ ɷɬɨɝɨ ɫɥɟɞɭɟɬ, ɱɬɨ ɧɚɩɨɪɚ ɢɦɟɸɳɟɝɨɫɹ ɩɢɬɚ-

ɬɟɥɶɧɨɝɨ ɧɚɫɨɫɚ ɛɭɞɟɬ ɞɨɫɬɚɬɨɱɧɨ ɞɥɹ ɩɪɟɨɞɨɥɟɧɢɹ ɷɬɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ. 
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3.5 Аɷɪɨɞɢɧɚɦɢɱɟɫɤɢɣ ɪɚɫɱɟɬ 

Ɂɚɞɚɱɟɣ ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɹɜɥɹɟɬɫɹ ɫɪɚɜɧɟɧɢɟ ɩɨɥɧɵɯ ɫɨɩɪɨ-

ɬɢɜɥɟɧɢɢ ɩɚɤɟɬɚ Ʉɉɉ (ɞɨ ɪɟɤɨɧɫɬɪɭɤɰɢɢ) ɢ ɩɚɤɟɬɚ L-ɒɉɉ (ɩɨɫɥɟ ɪɟɤɨɧɫɬɪɭɤ-

ɰɢɢ)[5]. 

Ɍɚɤ ɤɚɤ ɫɤɨɪɨɫɬɶ ɝɚɡɨɜ ɱɟɪɟɡ L-ɒɉɉ ɦɟɧɶɲɟ 10 ɦ/ɫ, ɬɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɚ-

ɡɨɯɨɞɚ L-ɒɉɉ ɦɨɠɧɨ ɧɟ ɭɱɢɬɵɜɚɬɶ [6]. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɡɚɜɨɞɫɤɨɝɨ ɪɚɫɱɟɬɚ ɫɨ-

ɩɪɨɬɢɜɥɟɧɢɟ Ʉɉɉ ɫɨɫɬɚɜɥɹɟɬ 19 ɦɦ ɜɨɞ.ɫɬ. 

ɋɭɦɦɚɪɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɷɥɟɦɟɧɬɨɜ ɝɚɡɨɯɨɞɚ ɩɨɫɥɟ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɛɭ-

ɞɟɬ ɦɟɧɶɲɟ, ɡɧɚɱɢɬ, ɧɚɩɨɪɚ ɢ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɢɦɟɸɳɢɯɫɹ ɬɹɝɨɞɭɬɶɟɜɵɯ 

ɭɫɬɚɧɨɜɨɤ ɛɭɞɟɬ ɞɨɫɬɚɬɨɱɧɨ. 

3.6 Ɋɚɫɱɟɬ ɬɟɦɩɟɪɚɬɭɪɵ ɫɬɟɧɤɢ ɦɟɬɚɥɥɚ 

Ⱦɥɹ ɧɚɞɟɠɧɨɣ ɪɚɛɨɬɵ ɦɟɬɚɥɥɚ ɜɚɠɧɨ, ɱɬɨɛɵ ɨɬɜɨɞ ɬɟɩɥɨɬɵ ɨɬ ɩɨɜɟɪɯɧɨ-

ɫɬɢ ɧɚɝɪɟɜɚ ɩɪɨɬɟɤɚɥ ɩɪɢ ɩɪɢɟɦɥɟɦɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɫɬɟɧɤɢ.  

Ɍɟɦɩɟɪɚɬɭɪɚ ɫɬɟɧɤɢ ɬɪɭɛɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɪɟɯ ɫɟɱɟɧɢɹɯ: 

1) ɧɚ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫɬɟɧɤɢ ɬɪɭɛɵ      ; 

2) ɜ ɫɪɟɞɧɟɦ (ɩɨ ɬɨɥɳɢɧɟ) ɫɟɱɟɧɢɢ ɫɬɟɧɤɢ ɬɪɭɛɵ      ; 

3) ɧɚ ɧɚɪɭɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫɬɟɧɤɢ ɬɪɭɛɵ     . 

Ɋɚɫɱɟɬ ɬɟɦɩɟɪɚɬɭɪɵ ɦɟɬɚɥɥɚ ɫɬɟɧɤɢ ɬɪɭɛɵ ɜ ɭɤɚɡɚɧɧɵɯ ɫɟɱɟɧɢɹɯ ɩɪɨɢɡ-

ɜɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ [7]: 

2

1ɜɧ
ɫɬ ɨɬɥɫɪ ɬtt t q


  

 
 

  ; (53) 

2

1
( 1)

ɫɪ
ɫɬ ɨɬɥ

ɫɬ
ɫɪ ɬ

ɫɬ
tt t q


  
 
 
  

  


; (54) 

2

2 1
( 1)

ɧ
ɫɬ ɨɬɥ

ɫɬ
ɫɪ ɬ

ɫɬ
tt t q


  
 
 
  

  


, (55) 

ɝɞɟ ɫɪt  – ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɪɚɛɨɱɟɣ ɫɪɟɞɵ, ɩɪɨɬɟɤɚɸɳɟɣ ɱɟɪɟɡ ɞɚɧɧɭɸ ɩɨ-

ɜɟɪɯɧɨɫɬɶ ɧɚɝɪɟɜɚ,  ; 
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ɨɬɥt  – ɢɡɦɟɧɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɫɥɨɟ ɜɧɭɬɪɢɬɪɭɛɧɵɯ ɨɬɥɨɠɟɧɢɣ,  ; 

  – ɤɨɷɮɮɢɰɢɟɧɬ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣ ɨɬɧɨɲɟɧɢɟ ɧɚɪɭɠɧɨɣ ɢ ɜɧɭɬɪɟɧɧɟɣ 

ɩɨɜɟɪɯɧɨɫɬɢ ɬɪɭɛɵ, ɬ.ɟ. ɫɬɟɩɟɧɶ ɤɨɧɰɟɧɬɪɚɰɢɢ ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɚ ɧɚ ɜɧɭɬɪɟɧɧɟɣ 

ɩɨɜɟɪɯɧɨɫɬɢ, ɪɚɜɟɧ ɨɬɧɨɲɟɧɢɸ ɧɚɪɭɠɧɨɝɨ ɢ ɜɧɭɬɪɟɧɧɟɝɨ ɞɢɚɦɟɬɪɨɜ ɬɪɭɛɵ; 

  – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɬɟɱɤɢ ɬɟɩɥɨɬɵ ɩɨ ɫɟɱɟɧɢɸ ɬɪɭɛɵ, ɞɥɹ ɛɨɥɶɲɢɧɫɬɜɚ 

ɩɨɜɟɪɯɧɨɫɬɟɣ ɪɚɜɟɧ 0,85 – 1; 

ɬq  – ɬɟɩɥɨɜɚɹ ɧɚɝɪɭɡɤɚ ɬɪɭɛɵ, ɤȼɬ/ɦ2; 

ɫɬ  – ɬɨɥɳɢɧɚ ɫɬɟɧɤɢ ɬɪɭɛɵ, ɦ; 

ɫɬ  – ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ ɦɟɬɚɥɥɚ ɫɬɟɧɤɢ, ɤȼɬ/(ɦ Ʉ); 

2  – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɨɬ ɫɬɟɧɤɢ ɤ ɪɚɛɨɱɟɦɭ ɬɟɥɭ, ɤȼɬ/(ɦ2 Ʉ). 

ɉɪɢɪɚɳɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɫɥɨɟ ɜɧɭɬɪɢɬɪɭɛɧɵɯ ɨɬɥɨɠɟɧɢɣ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɩɨ ɮɨɪɦɭɥɟ: 

ɨɬɥ
ɨɬɥ ɬ

ɨɬɥ
t q

 


     , (56) 

ɝɞɟ ɨɬɥ  – ɬɨɥɳɢɧɚ ɫɬɨɹ ɨɬɥɨɠɟɧɢɣ, ɦ; 

ɨɬɥ  – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɨɬɥɨɠɟɧɢɣ, ɤȼɬ/(ɦ Ʉ). 

Ɋɚɫɱɟɬ ɨɛɪɚɡɨɜɚɧɢɹ ɜɧɭɬɪɢɬɪɭɛɧɵɯ ɨɬɥɨɠɟɧɢɣ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɩɪɢɜɟ-

ɞɟɧɧɨɣ ɧɢɠɟ ɦɟɬɨɞɢɤɟ. 

Ɇɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɠɟɥɟɡɨɨɤɫɢɞɧɵɯ ɨɬɥɨɠɟɧɢɣ ɨɛɪɚɡɭɟɬɫɹ ɩɪɢ 

ɷɧɬɚɥɶɩɢɢ      , ɤȾɠ/ɤɝ: 

900 1500ɬ
ɦɚɤɫ

ɪ

q
h

 


 
  
 

    , (57) 

ɝɞɟ ɪ  – ɦɚɫɫɨɜɚɹ ɫɤɨɪɨɫɬɶ ɬɟɩɥɨɧɨɫɢɬɟɥɹ, ɤɝ/(ɦ2 ɫ). 

Ɉɬɤɥɨɧɟɧɢɟ ɡɧɚɱɟɧɢɹ ɷɧɬɚɥɶɩɢɢ ɩɨɬɨɤɚ    ɨɬ       ɨɛɨɡɧɚɱɢɦ ɜɟɥɢɱɢɧɨɣ: 

ɦɚɤ ɩɫhh h   . (58) 

ɉɪɢ 100h  ɤȾɠ/ɤɝ ɜɟɥɢɱɢɧɚ ɨɬɥɨɠɟɧɢɣ ɫɭɳɟɫɬɜɟɧɧɨ ɦɟɧɶɲɟ ɦɚɤɫɢ-

ɦɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ ɢ ɧɟɨɛɯɨɞɢɦɨ ɜɜɨɞɢɬɶ ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ   : 
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0,0025( 100)10h
hK    . (59) 

ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɪɨɫɬɚ ɭɞɟɥɶɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɧɚɧɨɫɧɵɯ ɨɛɪɚɡɨɜɚɧɢɣ ɨɤɫɢ-

ɞɨɜ ɠɟɥɟɡɚ ɧɚ ɨɛɪɚɡɭɸɳɟɣ ɬɪɭɛɵ     , ɝ/(ɦ2 ɱ): 

 6 209
0,000225 1 exp 1,57 10 ɦɚɤɫ

ɜɧ ɧɟɪɥ Feɨɬ
ɜɧ

h
dm C K

d
 

  
      


          , (60) 

ɝɞɟ FeC  – ɤɨɧɰɟɧɬɪɚɰɢɹ ɠɟɥɟɡɚ ɜ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɟ, ɦɤɝ/ɤɝ; 

ɜɧd  – ɜɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɬɪɭɛɵ, ɦ; 

  – ɦɚɫɫɨɜɚɹ ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ, ɤɝ/(ɦ2 ɫ); 

ɧɟɪK  – ɤɨɷɮɮɢɰɢɟɧɬ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɥɨɠɟɧɢɣ ɩɨ ɩɟɪɢ-

ɦɟɬɪɭ ɬɪɭɛɵ, ɩɨɤɚɡɵɜɚɸɳɢɣ ɨɬɧɨɲɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɨɬɥɨɠɟɧɢɣ ɧɚ ɥɨɛɨɜɨɣ ɨɛ-

ɪɚɡɭɸɳɟɣ ɤ ɫɪɟɞɧɟɣ ɜɟɥɢɱɢɧɟ ɨɬɥɨɠɟɧɢɣ ɩɨ ɩɟɪɢɦɟɬɪɭ ɬɪɭɛɵ. 

Ɋɨɫɬ ɜɧɭɬɪɢɬɪɭɛɧɵɯ ɨɬɥɨɠɟɧɢɣ ɨɬɥM , ɝ/ɦ2: 

5 0,26 7830
6,567 10 expɨɬɥ ɨɬɥ ɨɬɥ ɨɬɥhɷ

ɜɧ
ɨɬɥ m K K

T
M  

  
  
   

        , (61) 

ɝɞɟ ɨɬɥ  – ɜɪɟɦɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɨɬɥɨɠɟɧɢɣ, ɱ, ɡɚ ɤɨɬɨɪɨɟ ɜɟɞɟɬɫɹ ɪɚɫɱɟɬ; 
ɷ

ɜɧT  – ɷɤɜɢɜɚɥɟɧɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɦɟɬɚɥɥɚ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɬɪɭɛɵ, 

Ʉ; 

ɨɬɥK  – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ ɜɨɞɧɨ – ɯɢɦɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ 

ɩɚɪɨɜɨɝɨ ɤɨɬɥɚ ɧɚ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɥɨɠɟɧɢɣ. 

Ʉɨɧɰɟɧɬɪɚɰɢɹ ɠɟɥɟɡɚ FeC , ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ ɜɨɞɧɨ – 

ɯɢɦɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɩɚɪɨɜɨɝɨ ɤɨɬɥɚ ɧɚ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɥɨɠɟɧɢɣ, 

ɨɬɥK  ɢ ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɨɬɥɨɠɟɧɢɣ ɨɬɥ  ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 

3.18. 

Ɍɚɛɥɢɰɚ 3.18 – Ʉɨɷɮɮɢɰɢɟɧɬɵ, ɡɚɜɢɫɹɳɢɟ ɨɬ ɜɨɞɧɨɯɢɦɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ 

ȼɨɞɧɨɯɢɦɢɱɟɫɤɢɣ ɪɟɠɢɦ FeC , ɦɤɝ/ɤɝ ɨɬɥK  ɨɬɥ , ȼɬ/(ɦ Ʉ) 
ɇɟɣɬɪɚɥɶɧɨ-ɤɢɫɥɨɪɨɞɧɵɣ 8-10 0,5 1 



47 
 

ɋɪɟɞɧɹɹ ɬɨɥɳɢɧɚ ɫɥɨɹ ɨɬɥɨɠɟɧɢɣ, ɦ: 

610
4,08

ɨɬɥ
ɨɬɥ

Ɇ   . (62) 

ɉɚɤɟɬ Ʉɉɉ ɢ L-ɒɉɉ  ɢɡɝɨɬɨɜɥɟɧɵ ɢɡ ɫɬɚɥɢ 12ɏ1ɆɎ, ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ 

ɤɨɬɨɪɨɣ ɩɪɢ ɞɚɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɫɪɟɞɵ ɪɚɜɧɚ 0,0327 ɤȼɬ/(ɦ Ʉ), ɩɨɞɜɟɫɧɵɟ ɬɪɭ-

ɛɵ Ʉɉɉ ɜɵɩɨɥɧɟɧɵ ɢɡ ɫɬɚɥɢ 12ɏ18ɇ12Ɍ ɫ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ 

ɩɪɢ ɞɚɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɫɪɟɞɵ 0,0241 ɤȼɬ/(ɦ Ʉ). 

Ɉɫɧɨɜɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ ɩɨɞɜɟɫɧɵɯ ɬɪɭɛ 

Ʉɉɉ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.19, ɩɚɤɟɬɚ Ʉɉɉ – ɜ ɬɚɛɥɢɰɟ 3.20, ɩɚɤɟɬɚ L-ɒɉɉ ɜ 

ɬɚɛɥɢɰɟ 3.21. 

Ɍɚɛɥɢɰɚ 3.19 – Ɉɫɧɨɜɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ ɩɨɞɜɟɫ-

ɧɵɯ ɬɪɭɛ Ʉɉɉ 

ɉɚɪɚɦɟɬɪ 
Ɉɛɨ-

ɡɧɚɱɟ-
ɧɢɟ 

Ɋɚɡɦɟɪ
ɦɟɪ-
ɧɨɫɬɶ 

ȼɪɟɦɹ, ɨɬɥ , ɱ 

0 10 000 20 000 30 000 

1.Ɍɟɦɩɟɪɚɬɭɪɚ ɦɟɬɚɥɥɚ:       

– ɧɚ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɜɧ
ɫɬt    542,878 542,878 542,878 542,878 

– ɫɪɟɞɧɹɹ ɩɨ ɬɨɥɳɢɧɟ ɫɬɟɧɤɢ ɫɪ
ɫɬt    544,413 544,413 544,413 544,413 

– ɧɚ ɧɚɪɭɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɧ
ɫɬt    545,948 545,948 545,948 545,948 

2. ȼɧɭɬɪɢɬɪɭɛɧɵɟ ɨɬɥɨɠɟɧɢɹ 
ɨɤɫɢɞɨɜ ɠɟɥɟɡɚ 

  
    

– ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɪɨɫɬɚ ɨɬɥm  ɝ/(ɦ2ɱ) 0 0,005 0,005 0,005 

– ɦɚɫɫɚ ɨɬɥɆ  ɝ/ɦ2 
0 0,016 0,023 0,026 

–ɬɨɥɳɢɧɚ ɫɥɨɹ ɨɬɥ  ɦɤɦ 0 0,0039 0,0057 0,0065 

Ɍɚɛɥɢɰɚ 3.20 – Ɉɫɧɨɜɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ ɩɚɤɟɬɚ 

Ʉɉɉ 

ɉɚɪɚɦɟɬɪ 
Ɉɛɨ-

ɡɧɚɱɟ-
ɧɢɟ 

Ɋɚɡɦɟɪ
ɦɟɪ-
ɧɨɫɬɶ 

ȼɪɟɦɹ, ɨɬɥ , ɱ 

0 10 000 20 000 30 000 

1.Ɍɟɦɩɟɪɚɬɭɪɚ ɦɟɬɚɥɥɚ:       

– ɧɚ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɜɧ
ɫɬt    522,214 522,214 522,214 522,214 

– ɫɪɟɞɧɹɹ ɩɨ ɬɨɥɳɢɧɟ ɫɬɟɧɤɢ ɫɪ
ɫɬt    523,911 523,911 523,911 523,911 

– ɧɚ ɧɚɪɭɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɧ
ɫɬt    525,608 525,608 525,608 525,608 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 3.20 

ɉɚɪɚɦɟɬɪ 
Ɉɛɨ-

ɡɧɚɱɟ-
ɧɢɟ 

Ɋɚɡɦɟɪ
ɦɟɪ-
ɧɨɫɬɶ 

ȼɪɟɦɹ, ɨɬɥ , ɱ 

0 10 000 20 000 30 000 

2. ȼɧɭɬɪɢɬɪɭɛɧɵɟ ɨɬɥɨɠɟɧɢɹ 
ɨɤɫɢɞɨɜ ɠɟɥɟɡɚ 

  
    

– ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɪɨɫɬɚ ɨɬɥm  ɝ/(ɦ2ɱ) 0 0,005 0,005 0,005 

– ɦɚɫɫɚ ɨɬɥɆ  ɝ/ɦ2 
0 0,021 0,032 0,037 

–ɬɨɥɳɢɧɚ ɫɥɨɹ ɨɬɥ  ɦɤɦ 0 0,0052 0,0079 0,009 

Ɍɚɛɥɢɰɚ 3.21 – Ɉɫɧɨɜɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ ɩɚɤɟɬɚ L 

– ɒɉɉ 

ɉɚɪɚɦɟɬɪ 
Ɉɛɨ-

ɡɧɚɱɟ-
ɧɢɟ 

Ɋɚɡɦɟɪ
ɦɟɪ-
ɧɨɫɬɶ 

ȼɪɟɦɹ, ɨɬɥ , ɱ 

0 10 000 20 000 30 000 

1.Ɍɟɦɩɟɪɚɬɭɪɚ ɦɟɬɚɥɥɚ:       

– ɧɚ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɜɧ
ɫɬt    523,01 523,01 523,01 523,01 

– ɫɪɟɞɧɹɹ ɩɨ ɬɨɥɳɢɧɟ ɫɬɟɧɤɢ ɫɪ
ɫɬt    524,704 524,704 524,704 524,704 

– ɧɚ ɧɚɪɭɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɧ
ɫɬt    526,398 526,398 526,398 526,398 

2. ȼɧɭɬɪɢɬɪɭɛɧɵɟ ɨɬɥɨɠɟɧɢɹ 
ɨɤɫɢɞɨɜ ɠɟɥɟɡɚ 

  
    

– ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɪɨɫɬɚ ɨɬɥm  ɝ/(ɦ2ɱ) 0 0,004 0,004 0,004 

– ɦɚɫɫɚ ɨɬɥɆ  ɝ/ɦ2 
0 0,019 0,029 0,033 

–ɬɨɥɳɢɧɚ ɫɥɨɹ ɨɬɥ  ɦɤɦ 0 0,0047 0,0071 0,008 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɚ ɜɢɞɧɨ, ɱɬɨ ɨɛɪɚɡɨɜɚɧɢɟ ɜɧɭɬɪɢɬɪɭɛɧɵɯ ɨɬɥɨɠɟɧɢɣ 

ɨɤɫɢɞɨɜ ɠɟɥɟɡɚ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɜɥɢɹɟɬ ɧɚ ɬɟɦɩɟɪɚɬɭɪɭ 

ɦɟɬɚɥɥɚ ɞɚɧɧɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɧɚɝɪɟɜɚ. 

Ⱦɥɹ ɧɚɝɥɹɞɧɨɫɬɢ ɫɜɟɞɟɦ ɬɟɦɩɟɪɚɬɭɪɵ ɫɬɟɧɨɤ ɩɨɜɟɪɯɧɨɫɬɟɣ ɜ ɬɚɛɥɢɰɭ 

3.22. 

Ɍɚɛɥɢɰɚ 3.22 – Ɍɟɦɩɟɪɚɬɭɪɚ ɫɬɟɧɨɤ ɦɟɬɚɥɥɚ ɩɨɜɟɪɯɧɨɫɬɟɣ ɧɚɝɪɟɜɚ 

ɉɚɪɚɦɟɬɪ Ɉɛɨɡɧɚɱɟɧɢɟ 
Ɋɚɡɦɟɪ

ɦɟɪ-
ɧɨɫɬɶ 

ɉɨɜɟɪɯɧɨɫɬɶ 
Ʉɉɉ ɌɊ Ʉɉɉ ɉȺɄ L-ɒɉɉ 

1.Ɍɟɦɩɟɪɚɬɭɪɚ ɦɟɬɚɥɥɚ:      

– ɧɚ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɜɧ
ɫɬt    542,878 522,214 523,01 

– ɫɪɟɞɧɹɹ ɩɨ ɬɨɥɳɢɧɟ ɫɬɟɧɤɢ ɫɪ
ɫɬt    544,413 523,911 524,704 

– ɧɚ ɧɚɪɭɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɧ
ɫɬt    545,948 525,608 526,398 
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Ⱥɧɚɥɢɡɢɪɭɹ ɞɚɧɧɵɟ ɬɚɛɥɢɰɵ 3.22, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɧɨɜɚɹ ɩɨ-

ɜɟɪɯɧɨɫɬɶ ɧɚɝɪɟɜɚ L-ɒɉɉ ɹɜɥɹɟɬɫɹ ɧɟ ɦɟɧɟɟ ɧɚɞɟɠɧɨɣ, ɬ.ɤ. ɬɟɦɩɟɪɚɬɭɪɚ ɧɚ ɟɟ 

ɧɚɪɭɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɧɟ ɡɧɚɱɢɬɟɥɶɧɨ ɩɪɟɜɵɲɚɟɬ ɬɟɦɩɟɪɚɬɭɪɭ ɧɚ ɧɚɪɭɠɧɨɣ 

ɩɨɜɟɪɯɧɨɫɬɢ ɫɬɟɧɤɢ ɩɚɤɟɬɚ Ʉɉɉ. ȼ ɬɨ ɜɪɟɦɹ ɤɚɤ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚ ɧɚɪɭɠɧɨɣ ɩɨ-

ɜɟɪɯɧɨɫɬɢ ɩɨɞɜɟɫɧɵɯ ɬɪɭɛ Ʉɉɉ ɩɪɟɜɵɲɚɟɬ ɬɟɦɩɟɪɚɬɭɪɭ ɫɬɟɧɤɢ L-ɒɉɉ ɧɚ 

16 . 
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4 ɗɤɨɧɨɦɢɱɟɫɤɚя ɱɚɫɬɶ ɩɪɨɟɤɬɚ 

4.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɷɤɨɧɨɦɢɢ ɬɨɩɥɢɜɚ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ȼ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɚ ɩɨɜɟɪɯɧɨɫɬɹɯ ɧɚɝɪɟɜɚ ɫɤɚɩɥɢɜɚɸɬɫɹ ɨɫɬɚɬɨɱ-

ɧɵɟ ɡɚɝɪɹɡɧɟɧɢɹ ɢɡ – ɡɚ ɧɟɫɨɜɟɪɲɟɧɫɬɜɚ ɨɛɞɭɜɤɢ, ɷɬɨ ɩɪɢɜɨɞɢɬ ɤ ɩɨɫɬɟɩɟɧɧɨɦɭ 

ɫɧɢɠɟɧɢɸ ɤɨɷɮɮɢɰɢɟɧɬɭ ɬɟɩɥɨɜɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ, ɱɬɨ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɩɪɢɜɨ-

ɞɢɬ ɤ ɭɜɟɥɢɱɟɧɢɸ ɪɚɫɯɨɞɚ ɬɨɩɥɢɜɚ. 

ɇɚ ɪɢɫɭɧɤɚɯ 2.3 ɢ 2.4 ɩɪɨɫɥɟɠɢɜɚɟɬɫɹ ɞɢɧɚɦɢɤɚ ɫɧɢɠɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ 

ɬɟɩɥɨɜɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ. Ⱦɥɹ ɲɢɪɦɨɜɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɧɚɝɪɟɜɚ ɫɧɢɠɟɧɢɟ ɜ 

ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɨɫɬɚɜɥɹɟɬ 2,5 %, ɞɥɹ Ʉɉɉ – 10%. ɍɱɢɬɵɜɚɹ ɷɬɢ ɡɧɚɱɟ-

ɧɢɹ, ɜɵɩɨɥɧɢɦ ɪɚɫɱɟɬ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ ɢ ɪɚɫɯɨɞɚ ɬɨɩɥɢɜɚ. Ɋɚɫɱɟɬ ɩɪɢɜɟɞɟɧ ɜ 

ɬɚɛɥɢɰɟ 4.1. 

Ɍɚɛɥɢɰɚ 4.1 – Ɍɟɩɥɨɜɨɣ ɛɚɥɚɧɫ ɢ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ 
Ʉɉɉ L-ɒɉɉ  =0,4  =0,36  =0,6  =0,585 

ɉɨɬɟɪɢ ɬɟɩɥɚ, %:      

ɫ ɭɯɨɞɹɳɢɦɢ ɝɚɡɚɦɢ 2q  6,926 6,963 6,617 6,636 

ɫ ɯɢɦɢɱɟɫɤɢɦ ɧɟɞɨɠɨɝɨɦ 3q  0  0 0 

ɫ ɦɟɯɚɧɢɱɟɫɤɢɦ ɧɟɞɨɠɨɝɨɦ 4q  0,5 0,5 0,5 0,5 

ɜ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ 5q  0,43 0,43 0,43 0,43 

ɫ ɬɟɩɥɨɦ ɲɥɚɤɚ 6q  0,0068 0,0068 0,0068 0,0068 

Ʉɨɷɮɮɢɰɢɟɧɬ ɫɨɯɪɚɧɟɧɢɹ ɬɟɩɥɚ   0,996 0,996 0,996 0,996 

ɄɉȾ ɤɨɬɥɚ, % ɛɪ
ɤɚ  92,137 92,10 92,446 92,227 

Ɋɚɫɯɨɞ ɬɨɩɥɢɜɚ, ɬ/ɱ:      
ɩɨɥɧɵɣ B  507,457 509,214 492,974 493,852 

ɪɚɫɱɟɬɧɵɣ Ɋȼ  504,920 506,668 490,509 491,504 

ɍɜɟɥɢɱɟɧɢɟ ɪɚɫɯɨɞɚ ɬɨɩɥɢɜɚ, ɬ/ɱ ȼ  
1,757 0,878 

ȼɵɝɨɞɚ ɨɬ ɭɦɟɧɶɲɟɧɢɹ ɪɚɫɯɨɞɚ ɬɨɩɥɢɜɚ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ, 

ɦɥɧ.ɪɭɛ: 

6
1 2Pr ( - ) 10ɬȼ ȼ Ɍ ɐ      , (63) 

ɝɞɟ 1B  – ɭɜɟɥɢɱɟɧɢɟ ɩɨɥɧɨɝɨ ɪɚɫɯɨɞɚ ɬɨɩɥɢɜɚ ɞɨ ɪɟɤɨɧɫɬɪɭɤɰɢɢ, ɬ/ɱ; 

2B  – ɭɜɟɥɢɱɟɧɢɟ ɩɨɥɧɨɝɨ ɪɚɫɯɨɞɚ ɬɨɩɥɢɜɚ ɩɨɫɥɟ ɪɟɤɨɧɫɬɪɭɤɰɢɢ, ɬ/ɱ; 
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7600T   – ɱɢɫɥɨ ɱɚɫɨɜ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɝɨɞ ɫ ɭɱɟɬɨɦ ɡɚɬɪɚɬ ɜɪɟɦɟ-

ɧɢ ɧɚ ɩɥɚɧɨɜɵɣ ɪɟɦɨɧɬ, ɱ/ɝɨɞ; 

426ɬɐ   – ɰɟɧɚ ɬɨɩɥɢɜɚ, ɪɭɛ/ɬ. 

61,757 0,878 426 2,85Pr ( - ) 7600 10    . 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɤɨɬɟɥɶɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɨɫɥɟ ɪɟ-

ɤɨɧɫɬɪɭɤɰɢɢ ɫ ɭɱɟɬɨɦ ɫɧɢɠɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɟɩɥɨɜɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɨɥɭ-

ɱɚɟɦ ɜɵɝɨɞɭ ɧɚ ɷɤɨɧɨɦɢɢ ɬɨɩɥɢɜɚ 2,85 ɦɥɧ.ɪɭɛ. 

4.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɫɪɨɤɚ ɨɤɭɩɚɟɦɨɫɬɢ ɩɪɨɟɤɬɚ 

4.2.1 ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ 

ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɨɰɟɧɤɚ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɫɭɳɟɫɬɜɭɸɳɢɯ 

Ɍɗɋ ɩɪɟɞɩɨɥɚɝɚɟɬ ɪɚɫɱɟɬ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɣ, ɧɚɩɪɚɜɥɹ-

ɟɦɵɯ ɧɚ ɞɚɧɧɵɟ ɰɟɥɢ, ɤɨɬɨɪɚɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ ɯɨɡɪɚɫɱɟɬɧɵɯ 

ɩɨɤɚɡɚɬɟɥɟɣ ɩɪɟɞɩɪɢɹɬɢɣ.  

Ⱦɥɹ ɨɰɟɧɤɢ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨɤɚɡɚɬɟɥɢ, 

ɭɫɬɚɧɚɜɥɢɜɚɸɳɢɟ ɫɨɨɬɧɨɲɟɧɢɹ ɮɢɧɚɧɫɨɜɵɯ ɡɚɬɪɚɬ ɢ ɪɟɡɭɥɶɬɚɬɨɜ, ɨɛɭɫɥɨɜɥɟɧ-

ɧɵɯ ɪɟɚɥɢɡɚɰɢɟɣ ɢɧɜɟɫɬɢɰɢɣ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ: ɱɢɫɬɵɣ ɞɨɯɨɞ, ɫɪɨɤ 

ɨɤɭɩɚɟɦɨɫɬɢ, ɪɟɧɬɚɛɟɥɶɧɨɫɬɶ, ɜɧɭɬɪɟɧɧɹɹ ɧɨɪɦɚ ɞɨɯɨɞɧɨɫɬɢ.  

ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɦɟɬɨɞɨɦ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ, ɤɨ-

ɬɨɪɵɣ ɩɨɡɜɨɥɹɟɬ ɭɱɟɫɬɶ ɧɟɪɚɜɧɨɰɟɧɧɨɫɬɶ ɨɞɢɧɚɤɨɜɵɯ ɫɭɦɦ ɩɨɫɬɭɩɥɟɧɢɣ ɢ ɩɥɚ-

ɬɟɠɟɣ, ɨɬɧɨɫɹɳɢɯɫɹ ɤ ɪɚɡɧɵɦ ɩɟɪɢɨɞɚɦ ɜɪɟɦɟɧɢ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɩɪɨɟɤɬɚ.  

ɉɟɪɜɵɣ ɜ ɫɢɫɬɟɦɟ ɩɨɤɚɡɚɬɟɥɟɣ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ – ɱɢɫɬɵɣ 

ɞɨɯɨɞ, ɤɨɬɨɪɵɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɩɪɟɜɵɲɟɧɢɟ ɢɧɬɟɝɪɚɥɶɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɧɚɞ 

ɢɧɬɟɝɪɚɥɶɧɵɦɢ ɡɚɬɪɚɬɚɦɢ.  

ɋ ɭɱɟɬɨɦ ɪɚɡɝɪɚɧɢɱɟɧɢɹ ɨɛɳɟɣ ɫɭɦɦɵ ɡɚɬɪɚɬ, ɫɬɨɢɦɨɫɬɧɨɣ ɨɰɟɧɤɨɣ ɪɟ-

ɡɭɥɶɬɚɬɚ ɹɜɥɹɟɬɫɹ, ɜɨ-ɩɟɪɜɵɯ, ɩɪɢɪɨɫɬ ɩɪɢɛɵɥɢ, ɞɨɫɬɢɝɚɟɦɵɣ ɩɪɢ ɜɧɟɞɪɟɧɢɢ 

ɬɟɯ ɢɥɢ ɢɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ, ɚ ɬɚɤ ɠɟ, «ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ», ɹɜɥɹɸ-

ɳɢɟɫɹ ɧɟ ɫɬɚɬɶɟɣ ɪɚɫɯɨɞɚ, ɚ ɧɚɪɚɜɧɟ ɫ ɩɪɢɛɵɥɶɸ – ɜɧɭɬɪɟɧɧɢɦ ɢɫɬɨɱɧɢɤɨɦ ɮɢ-

ɧɚɧɫɢɪɨɜɚɧɢɹ.  
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ȼ ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɧɨɝɨ ɩɨɞɯɨɞɚ ɤ ɪɚɫɱɟɬɭ ɪɟɡɭɥɶɬɚɬɚ ɨɬ ɜɧɟɞɪɟɧɢɹ ɦɟɪɨ-

ɩɪɢɹɬɢɣ ɩɨ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɩɪɟɞɥɚɝɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɪɚɫɱɥɟɧɟɧɢɟ ɩɨɥɧɨɝɨ 

(ɢɧɬɟɝɪɚɥɶɧɨɝɨ) ɪɟɡɭɥɶɬɚɬɚ ɧɚ ɨɬɞɟɥɶɧɵɟ ɫɨɫɬɚɜɥɹɸɳɢɟ. Ɍɚɤ, ɩɪɢɪɨɫɬ ɩɪɢɛɵɥɢ 

ɩɪɟɞɩɪɢɹɬɢɹ ɧɚɛɥɸɞɚɟɬɫɹ ɤɚɤ ɜɫɥɟɞɫɬɜɢɟ ɭɜɟɥɢɱɟɧɢɹ ɜɵɪɭɱɤɢ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 

ɩɪɨɞɭɤɰɢɢ ɨɫɧɨɜɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɬɚɤ ɢ ɜɫɥɟɞɫɬɜɢɟ ɷɤɨɧɨɦɢɢ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ 

ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɩɪɨɞɭɤɰɢɢ.  

Ɉɰɟɧɤɚ ɩɥɚɧɢɪɭɟɦɵɯ ɡɚɬɪɚɬ ɢ ɪɟɡɭɥɶɬɚɬɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 

ɪɚɫɱɟɬɧɨɝɨ ɩɟɪɢɨɞɚ, ɜɤɥɸɱɚɸɳɟɝɨ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɪɨɰɟɫɫɚ ɢɧɜɟɫɬɢɰɢɣ ɢ 

ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɟɪɢɨɞɚ ɨɬɞɚɱɢ ɨɬ ɢɧɜɟɫɬɢɰɢɣ. 

4.2.2 Ɋɚɫɱɟɬ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ 

Ʉɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ ɩɨ ɩɪɨɟɤɬɭ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɧɚ ɨɫɧɨ-

ɜɚɧɢɢ ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɪɚɛɨɬ ɩɨ ɪɚɡɞɟɥɚɦ: ɫɬɨɢɦɨɫɬɶ ɪɚɛɨɬ, 

ɫɬɨɢɦɨɫɬɶ ɦɚɬɟɪɢɚɥɨɜ, ɫɬɨɢɦɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɚɲɢɧ. 

ɋɦɟɬɚ ɡɚɬɪɚɬ ɧɚ ɪɟɤɨɧɫɬɪɭɤɰɢɸ ɩɪɢɜɟɞɟɧɚ ɜ ɬɚɛɥɢɰɟ 4.2 ɩɨ [8]. 

Ɍɚɛɥɢɰɚ 4.2 – ɋɦɟɬɚ ɡɚɬɪɚɬ ɧɚ ɪɟɤɨɧɫɬɪɭɤɰɢɸ  

ɒɢɮɪ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɪɚɛɨɬ ɢ ɡɚɬɪɚɬ 

ȿɞɢɧɢɰɚ 
ɢɡɦɟɪɟɧɢɹ 

Ʉɨɥ – ɜɨ 
ɟɞɢɧɢɰ 

ɋɬɨɢɦɨɫɬɶ 
ɟɞɢɧɢɰɵ, 

ɪɭɛ 

ɋɬɨɢɦɨɫɬɶ 
ɨɛɳɚɹ, ɪɭɛ 

 Ɋɚɛɨɬɵ 

 

ɋɧɹɬɢɟ ɨɛɦɭɪɨɜ-
ɤɢ ɤɨɧɜɟɤɬɢɜɧɨɣ 
ɲɚɯɬɵ, ɞɟɦɨɧ-
ɬɚɠ Ʉɉɉ 

ɬ 580 4 000 2 320 000,0 

6-01-006-12 

Ɇɨɧɬɚɠ L-ɒɉɉ, 
ɡɚɤɪɵɬɢɟ ɤɨɧ-
ɜɟɤɬɢɜɧɨɣ ɲɚɯ-
ɬɵ ɨɛɦɭɪɨɜɤɨɣ 

ɬ 456 15 704,18 7 161 106,08 

6-01-013-17 
ɂɫɩɵɬɚɧɢɟ ɧɚ 
ɝɚɡɨɜɭɸ ɩɥɨɬ-
ɧɨɫɬɶ 

- - 254 292,85 254 292,85 

6-01-014-21 
Ƚɢɞɪɚɜɥɢɱɟɫɤɨɟ 
ɢɫɩɵɬɚɧɢɟ 

- - 459 192,15 459 192,15 

6-01-015-13 
ȼɨɞɨɯɢɦɢɱɟɫɤɚɹ 
ɨɱɢɫɬɤɚ 

- - 217 574,92 217 574,92 

 Ɇɚɬɟɪɢɚɥɵ 
 ɋɬɚɥɶ 12ɏ1ɆɎ, 

32 6 
ɬ 456 130 000 59 280 000,0 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 4.2 

ɒɢɮɪ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɪɚɛɨɬ ɢ ɡɚɬɪɚɬ 

ȿɞɢɧɢɰɚ ɢɡ-
ɦɟɪɟɧɢɹ 

Ʉɨɥ – ɜɨ 
ɟɞɢɧɢɰ 

ɋɬɨɢɦɨɫɬɶ 
ɟɞɢɧɢɰɵ, 

ɪɭɛ 

ɋɬɨɢɦɨɫɬɶ 
ɨɛɳɚɹ, ɪɭɛ 

 Ⱦɨɫɬɚɜɤɚ ɬɪɭɛɨɩɪɨɜɨɞɨɜ 
 ɉɟɪɟɜɨɡɤɚ ɝɪɭɡɚ    364 800,00 
 ɋɬɨɢɦɨɫɬɶ ɡɚ-

ɛɨɪɚ ɝɪɭɡɚ 
   7 500,00 

 ɋɬɨɢɦɨɫɬɶ ɞɨ-
ɫɬɚɜɤɢ Ʉɪɚɫɧɨ-
ɹɪɫɤ - ɒɚɪɵɩɨ-
ɜɨ 

   40 530,00 

 ɋɬɪɚɯɨɜɤɚ    45 600,00 
ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ ɞɨɫɬɚɜɤɚ 450 930,00 
ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ ɪɚɛɨɬɵ 3 383 489,25 
ɋ ɤɨɷɮɮɢɰɢɟɧɬɨɦ 3,965 (ɤɨɷɮɮɢɰɢɟɧɬ ɭɞɨɪɨɠɚɧɢɹ ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ) 7 865 721,17 
ɋ ɤɨɷɮɮɢɰɢɟɧɬɨɦ 1,35 (ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɬɪɭɞɚ) 10 618 723,58 
ɋ ɤɨɷɮɮɢɰɢɟɧɬɨɦ 1,3 (ɪɚɣɨɧɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ) 12 978 439,94  
ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɚɦ Ɋɚɛɨɬɵ ɢ Ⱦɨɫɬɚɜɤɚ 13 429 369,94 
ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ Ɇɚɬɟɪɢɚɥɵ 59 280 000,0 
ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ Ɇɚɬɟɪɢɚɥɵ ɫ ɭɱɟɬɨɦ ɇȾɋ (18%) 69 950 400,0 
ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ ɷɤɫɩɥɭɚɬɚɰɢɢ ɦɚɲɢɧ (ɛɟɡ ɭɱɟɬɚ ɨɩɥɚɬɵ ɬɪɭɞɚ ɦɚɲɢɧɢɫɬɨɜ) 23 683 163,76 
ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ ɷɤɫɩɥɭɚɬɚɰɢɢ ɦɚɲɢɧ (ɛɟɡ ɭɱɟɬɚ ɨɩɥɚɬɵ ɬɪɭɞɚ ɦɚɲɢɧɢɫɬɨɜ) 
ɫ ɭɱɟɬɨɦ ɇȾɋ (18%) 27 946 133,24 

ɂɬɨɝɨ ɩɨ ɫɦɟɬɟ 111 325 900,0 
ɂɬɨɝɨ ɩɨ ɫɦɟɬɟ ɫ ɭɱɟɬɨɦ ɫɬɨɢɦɨɫɬɢ ɩɪɨɟɤɬɚ 113 218 400,0 

4.2.3 Ɋɚɫɱɟɬ ɞɨɯɨɞɨɜ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

ɉɪɢ ɪɚɫɱɟɬɟ ɩɪɢɛɵɥɢ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɛɭɞɟɦ ɭɱɢɬɵɜɚɬɶ ɩɪɢɛɵɥɶ ɨɬ 

ɷɤɨɧɨɦɢɢ ɬɨɩɥɢɜɚ. 

Ⱦɟɧɟɠɧɵɣ ɩɨɬɨɤ ɨɬ ɷɤɨɧɨɦɢɢ ɬɨɩɥɢɜɚ, ɦɥɧ.ɪɭɛ./ɝɨɞ: 

( )ɬ ɩɪ ɬɞɪɉ ȼ ȼ Ɍ ɐ    , (64) 

ɝɞɟ ɞɪȼ  – ɩɨɥɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɞɨ ɪɟɤɨɧɫɬɪɭɤɰɢɢ, ɬ/ɱ; 

ɩɪȼ  – ɩɨɥɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɩɨɫɥɟ ɪɟɤɨɧɫɬɪɭɤɰɢɢ, ɬ/ɱ; 

7600T   – ɱɢɫɥɨ ɱɚɫɨɜ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɝɨɞ ɫ ɭɱɟɬɨɦ ɡɚɬɪɚɬ ɜɪɟɦɟ-

ɧɢ ɧɚ ɩɥɚɧɨɜɵɣ ɪɟɦɨɧɬ, ɱ/ɝɨɞ; 

426ɬɐ   – ɰɟɧɚ ɬɨɩɥɢɜɚ, ɪɭɛ/ɬ. 

6507,457 492,974 426 10 46,89( ) 7600ɉ       ɦɥɧ.ɪɭɛ/ɝɨɞ. 
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Ɋɚɡɦɟɪ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɨɬɱɢɫɥɟɧɢɣ, ɦɥɧ.ɪɭɛ./ɝɨɞ: 

a ɚU Ʉ ɇ  ,  (65) 

ɝɞɟ Ʉ  – ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ, ɦɥɧ.ɪɭɛ.; 

6,7%ɚɇ   – ɧɨɪɦɚ ɚɦɨɪɬɢɡɚɰɢɢ. 

6,7
7,586

100
113,218aU   ɦɥɧ.ɪɭɛ./ɝɨɞ. 

Ⱦɟɧɟɠɧɵɣ ɩɨɬɨɤ ɫ ɭɱɟɬɨɦ ɧɚɥɨɝɚ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ./ɝɨɞ: 

0,8ɬ aɉ ɉ U   . (66) 

46,89 0,8 7,586 45,10ɉ      ɦɥɧ.ɪɭɛ./ɝɨɞ. 

Ⱦɚɥɟɟ ɩɪɨɜɨɞɢɦ ɪɚɫɱɟɬɵ ɩɨɤɚɡɚɬɟɥɟɣ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ. 

ɑɢɫɬɵɣ ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɨɯɨɞ, ɦɥɧ.ɪɭɛ: 

10

0 (1 )n
n

ɉɑȾȾ K
E

 
 , (67) 

ɝɞɟ 0,15E   – ɫɬɚɜɤɚ ɞɢɫɤɨɧɬɚ; 

n – ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɝɨɞɚ. 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɫɪɨɤɚ ɨɤɭɩɚɟɦɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ ɜ ɪɟɤɨɧ-
ɫɬɪɭɤɰɢɸ ɤɨɬɟɥɶɧɨɝɨ ɚɝɪɟɝɚɬɚ ɉ-67 Ȼɟɪɟɡɨɜɫɤɨɣ ȽɊɗɋ-1 ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 4.3. 

Ɍɚɛɥɢɰɚ 4.3 – ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ 

ɉɨɤɚɡɚɬɟɥɢ 
Ɋɚɫɱɟɬɧɵɣ ɩɟɪɢɨɞ (ɝɨɞ) 

0 1 2 3 4 5 6 7 8 9 10 11 

Ⱦɟɧɟɠɧɵɣ ɩɨɬɨɤ ɨɬ ɢɧɜɟ-
ɫɬɢɰɢɨɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, 
ɦɥɧ.ɪɭɛ -1

13
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18
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 4.3 

ɉɨɤɚɡɚɬɟɥɢ 
Ɋɚɫɱɟɬɧɵɣ ɩɟɪɢɨɞ (ɝɨɞ) 

0 1 2 3 4 5 6 7 8 9 10 11 

Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɟɧɟɠ-
ɧɵɣ ɩɨɬɨɤ, ɦɥɧ.ɪɭɛ. 
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Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɟɧɟɠ-
ɧɵɣ ɩɨɬɨɤ ɧɚɪɚɫɬɚɸɳɢɦ 
ɢɬɨɝɨɦ, ɦɥɧ.ɪɭɛ. -1
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ɉɨ ɪɟɡɭɥɶɬɚɬɭ ɪɚɫɱɟɬɚ ɧɚ 4-ɣ ɝɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ ɑȾȾ ɫɬɚɧɨɜɢɬɫɹ ɛɨɥɶɲɟ 

ɧɭɥɹ ɢ ɜɫɟ ɡɚɬɪɚɬɵ ɩɨ ɩɪɨɟɤɬɭ ɨɤɭɩɚɸɬɫɹ ɞɨɯɨɞɚɦɢ. ɗɬɨ ɡɧɚɱɢɬ, ɱɬɨ ɞɚɧɧɵɣ 

ɩɪɨɟɤɬ ɢɧɜɟɫɬɢɰɢɣ ɦɨɠɧɨ ɪɟɤɨɦɟɧɞɨɜɚɬɶ ɤ ɪɟɚɥɢɡɚɰɢɢ. 

ȼɵɩɨɥɧɢɦ ɨɰɟɧɤɭ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɣ ɫ ɭɱɟɬɨɦ ɜɨɡɦɨɠɧɵɯ ɪɢɫ-

ɤɨɜ, ɫɜɹɡɚɧɧɵɯ ɫ ɧɟɞɨɩɨɥɭɱɟɧɢɟɦ ɩɥɚɧɢɪɭɟɦɵɯ ɞɨɯɨɞɨɜ ɜɫɥɟɞɫɬɜɢɟ ɪɚɡɥɢɱɧɵɯ 

ɮɚɤɬɨɪɨɜ. 

Ⱦɥɹ ɷɬɨɝɨ ɩɪɨɜɟɞɟɦ ɪɚɫɱɟɬ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɫ ɭɱɟɬɨɦ ɤɨɷɮɮɢ-

ɰɢɟɧɬɚ 0,5, ɤɨɪɪɟɤɬɢɪɭɸɳɟɝɨ ɞɟɧɟɠɧɵɣ ɩɨɬɨɤ. 

ȼ ɬɚɛɥɢɰɟ 4.4 ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɫ ɭɱɟɬɨɦ ɜɨɡɦɨɠɧɵɯ ɪɢɫ-

ɤɨɜ. 

Ɍɚɛɥɢɰɚ 4.4 – ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ ɫ ɭɱɟɬɨɦ ɜɨɡɦɨɠɧɵɯ 

ɪɢɫɤɨɜ 

ɉɨɤɚɡɚɬɟɥɢ 
Ɋɚɫɱɟɬɧɵɣ ɩɟɪɢɨɞ (ɝɨɞ) 

0 1 2 3 4 5 6 7 8 9 10 11 

Ⱦɟɧɟɠɧɵɣ ɩɨɬɨɤ ɨɬ ɢɧɜɟ-
ɫɬɢɰɢɨɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, 
ɦɥɧ.ɪɭɛ -1

13
,2

18
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 4.4 

ɉɨɤɚɡɚɬɟɥɢ 
Ɋɚɫɱɟɬɧɵɣ ɩɟɪɢɨɞ (ɝɨɞ) 
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Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ, ɞɚɠɟ ɧɟɞɨɩɨɥɭɱɢɜ 50% ɩɥɚɧɢɪɭɟɦɨ-

ɝɨ ɞɨɯɨɞɚ, ɩɪɨɟɤɬ ɨɤɭɩɚɟɬɫɹ ɧɚ 11-ɣ ɝɨɞ. 
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ɁАɄɅɘɑȿɇɂȿ 

ȼ ɪɚɦɤɚɯ ɞɚɧɧɨɣ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ ɛɵɥɚ ɜɵɩɨɥɧɟɧɚ ɪɟɤɨɧɫɬɪɭɤɰɢɹ 

ɤɨɬɟɥɶɧɨɝɨ ɚɝɪɟɝɚɬɚ ɉ-67 ȻȽɊɗɋ ɩɭɬɟɦ ɡɚɦɟɧɵ ɤɨɧɜɟɤɬɢɜɧɨɝɨ ɩɚɪɨɩɟɪɟɝɪɟɜɚ-

ɬɟɥɹ ɧɚ L – ɨɛɪɚɡɧɵɣ ɲɢɪɦɨɜɵɣ ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɶ, ɩɨɡɜɨɥɹɸɳɢɣ ɪɟɲɢɬɶ ɩɪɨ-

ɛɥɟɦɵ ɧɚɞɟɠɧɨɫɬɢ ɢ ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɤɨɬɟɥɶɧɨɝɨ ɚɝɪɟɝɚɬɚ. 

ȼ ɩɪɨɟɤɬɟ ɛɵɥɢ ɩɪɨɜɟɞɟɧɵ ɪɚɫɱɟɬɵ, ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹɸɬ ɫɞɟɥɚɬɶ ɬɟɯɧɢɱɟ-

ɫɤɨɟ ɢ ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɩɪɨɟɤɬɚ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɤɨɬɟɥɶɧɨɝɨ ɚɝɪɟɝɚɬɚ 

ɉ-67 ȻȽɊɗɋ-1. 

Ȼɵɥ ɜɵɩɨɥɧɟɧ ɬɟɩɥɨɜɨɣ ɪɚɫɱɟɬ ɤɨɬɟɥɶɧɨɝɨ ɚɝɪɟɝɚɬɚ ɞɨ ɢ ɩɨɫɥɟ ɪɟɤɨɧ-

ɫɬɪɭɤɰɢɢ, ɤɨɬɨɪɵɣ ɩɨɤɚɡɚɥ ɩɪɟɢɦɭɳɟɫɬɜɨ ɪɟɤɨɧɫɬɪɭɢɪɨɜɚɧɧɨɝɨ ɜɚɪɢɚɧɬɚ ɩɨ 

ɩɨɥɧɨɦɭ ɪɚɫɯɨɞɭ ɬɨɩɥɢɜɚ. Ɍɚɤ ɠɟ ɛɵɥɢ ɜɵɩɨɥɧɟɧɵ ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɢ ɚɷɪɨɞɢ-

ɧɚɦɢɱɟɫɤɢɣ ɪɚɫɱɟɬɵ ɩɚɤɟɬɨɜ Ʉɉɉ ɢ L – ɒɉɉ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɤɨɬɨɪɵɯ ɛɵɥɨ ɜɵ-

ɹɜɥɟɧɨ, ɱɬɨ ɫɭɦɦɚɪɧɵɟ ɝɢɞɪɚɜɥɢɱɟɫɤɨɟ ɢ ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɨ-

ɫɥɟ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɭɦɟɧɶɲɚɸɬɫɹ. 

ȼ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɱɚɫɬɢ ɩɪɨɟɤɬɚ ɨɩɪɟɞɟɥɟɧɵ ɤɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɪɟ-

ɤɨɧɫɬɪɭɤɰɢɸ ɢ ɢɧɬɟɝɪɚɥɶɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤ-

ɬɚ, ɚ ɢɦɟɧɧɨ ɱɢɫɬɵɣ ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɟ ɞɨɯɨɞ ɢ ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɩɪɨɟɤɬɚ. 

ɱɢɫɥɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɤɨɬɨɪɵɯ ɫɨɫɬɚɜɢɥɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 122,810 ɦɥɧ.ɪɭɛ. ɢ ɨɤɨ-

ɥɨ 4 ɥɟɬ. 
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