
Ɇɢɧɢɫɬɟɪɫɬɜɨ ɧɚɭɤɢ ɢ ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ ɊɎ 
Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ 

ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 
«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

ɋɚɹɧɨ–ɒɭɲɟɧɫɤɢɣ ɮɢɥɢɚɥ 
 

Ʉɚɮɟɞɪɚ Ƚɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɢ  
ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɦɚɲɢɧ 

 
 

ɍɌȼȿɊɀȾȺɘ 
Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ 
________ Ⱥ. Ⱥ. Ⱥɧɞɪɢɹɫ 
ɩɨɞɩɢɫɶ  ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

«____» _________ 2022ɝ. 
 
 

ȻȺɄȺɅȺȼɊɋɄȺə ɊȺȻɈɌȺ 
 

08.03.01 – ɋɬɪɨɢɬɟɥɶɫɬɜɨ 
ɤɨɞ – ɧɚɢɦɟɧɨɜɚɧɢɟ ɧɚɩɪɚɜɥɟɧɢɹ 

 
 

ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ Ȼɪɚɦɶɹɧɫɤɨɣ Ƚɗɋ ɧɚ ɪɟɤɟ Ɇɚɦɚ. 
ɋɨɜɪɟɦɟɧɧɵɟ ɦɚɬɟɪɢɚɥɵ ɞɥɹ ɝɟɪɦɟɬɢɡɚɰɢɢ ɮɢɥɶɬɪɭɸɳɢɯ ɲɜɨɜ 

ɢ ɬɪɟɳɢɧ ɜ ɛɟɬɨɧɧɵɯ ɫɨɨɪɭɠɟɧɢɹɯ 
ɬɟɦɚ 

 
 

Ɋɭɤɨɜɨɞɢɬɟɥɶ ___________                                                                                 ȿ.ɇ.Ɋɟɲɟɬɧɢɤɨɜɚ 
     ɩɨɞɩɢɫɶ, ɞɚɬɚ            ɞɨɥɠɧɨɫɬɶ    ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

 

 

ȼɵɩɭɫɤɧɢɤ  ___________             Ɉ.ɋ.ɒɭɬɨɜɚ 
     ɩɨɞɩɢɫɶ, ɞɚɬɚ       ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

 
 
 

ɋɚɹɧɨɝɨɪɫɤ; ɑɟɪɟɦɭɲɤɢ 2022

ɢɧɠɟɧɟɪ 2 ɤɚɬɟɝɨɪɢɢ ɝɪɭɩɩɵ 
ɇɇ ɢ ɌɈ ɄɂȺ ɋɆȽɌɋ 



ɉɪɨɞɨɥɠɟɧɢɟ ɬɢɬɭɥɶɧɨɝɨ ɥɢɫɬɚ ȻɊ ɩɨ ɬɟɦɟ «ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ 
ȻɪɚɦɶɹɧɫɤɨɣȽɗɋ ɧɚ ɪɟɤɟ Ɇɚɦɚ. ɋɨɜɪɟɦɟɧɧɵɟ ɦɚɬɟɪɢɚɥɵ ɞɥɹ ɝɟɪɦɟɬɢɡɚɰɢɢ 
ɮɢɥɶɬɪɭɸɳɢɯ ɲɜɨɜ ɢ ɬɪɟɳɢɧ ɜ ɛɟɬɨɧɧɵɯ ɫɨɨɪɭɠɟɧɢɹɯ» 

 
Ʉɨɧɫɭɥɶɬɚɧɬɵ ɩɨ ɪɚɡɞɟɥɚɦ: 
 
Ʉɨɧɫɭɥɶɬɚɧɬ ɪɭɤɨɜɨɞɢɬɟɥɹ ȻɊ   ___________ _____________ 

ɩɨɞɩɢɫɶ, ɞɚɬɚ ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

ȼɨɞɧɨ–ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ   ___________ _____________ 
ɩɨɞɩɢɫɶ, ɞɚɬɚ ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ    ___________ _____________ 
ɨɛɨɪɭɞɨɜɚɧɢɟ      ɩɨɞɩɢɫɶ, ɞɚɬɚ ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
 
Ʉɨɦɩɨɧɨɜɤɚ ɢ ɫɨɨɪɭɠɟɧɢɹ    ___________ _____________ 
ɝɢɞɪɨɭɡɥɚ ɩɨɞɩɢɫɶ, ɞɚɬɚ ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

 
Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɩɪɨɢɡɜɨɞɫɬɜɨ    ___________ _____________ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɪɚɛɨɬ    ɩɨɞɩɢɫɶ, ɞɚɬɚ ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
 
ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ.    ___________ _____________ 
Ɉɯɪɚɧɚ ɬɪɭɞɚ      ɩɨɞɩɢɫɶ, ɞɚɬɚ ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

 
Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ    ___________ _____________ 

ɩɨɞɩɢɫɶ, ɞɚɬɚ ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
Ɍɟɯɧɢɤɨ–ɷɤɨɧɨɦɢɱɟɫɤɨɟ    ___________ _____________ 
ɨɛɨɫɧɨɜɚɧɢɟ      ɩɨɞɩɢɫɶ, ɞɚɬɚ ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

 
ɇɨɪɦɨɤɨɧɬɪɨɥёɪ      ___________ _____________ 

ɩɨɞɩɢɫɶ, ɞɚɬɚ ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
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1. Ɉɛɳɚɹ ɱɚɫɬɶ 

1.1 ɉɪɢɪɨɞɧɵɟɭɫɥɨɜɢɹ 

Ɇɚɦɫɤɨ– ɑɭɣɫɤɢɣ ɪɚɣɨɧ ɂɪɤɭɬɫɤɨɣ ɨɛɥɚɫɬɢ ɪɚɫɩɨɥɨɠɟɧ ɜ ȼɨɫɬɨɱɧɨɣ 
ɋɢɛɢɪɢ ɜ ɩɪɟɞɟɥɚɯ ɋɟɜɟɪɨ–Ȼɚɣɤɚɥɶɫɤɨɝɨ ɧɚɝɨɪɶɹ. ȼɯɨɞɢɬ ɜ ɪɟɝɢɨɧ, 
ɩɪɢɦɵɤɚɸɳɢɣ ɤ ɡɨɧɟ ȻȺɆɚ. 

Ɋɟɥɶɟɮ ɦɟɫɬɧɨɫɬɢ ɝɨɪɢɫɬɵɣ ɫ ɩɟɪɟɩɚɞɚɦɢ ɜɵɫɨɬ ɦɟɠɞɭ ɜɟɪɲɢɧɚɦɢ 
ɝɨɥɶɰɨɜ ɢ ɞɨɥɢɧɚɦɢ ɪɟɤ 800–900ɦ., ɦɚɤɫɢɦɚɥɶɧɵɟ ɚɛɫɨɥɸɬɧɵɟ ɨɬɦɟɬɤɢ 
ɝɨɥɶɰɨɜ ɞɨɫɬɢɝɚɸɬ 1500ɦ. ɋɤɥɨɧɵ ɝɨɥɶɰɨɜ ɤɪɭɬɵɟ, ɩɨɪɨɫɲɢɟ ɥɟɫɨɦ, ɱɚɫɬɨ 
ɫɤɚɥɢɫɬɵɟ, ɜ ɫɟɜɟɪɨ–ɡɚɩɚɞɧɨɣ ɱɚɫɬɢ ɪɚɣɨɧɚ–ɜ ɛɚɫɫɟɣɧɟ ɪɟɤɢ Ɇɚɥɚɹ ɑɭɹ–ɪɟɥɶɟɮ 
ɛɨɥɟɟ ɫɩɨɤɨɣɧɵɣ ,ɫ ɨɛɲɢɪɧɵɦɢ ɥɟɫɧɵɦɢ ɦɚɫɫɢɜɚɦɢ. 

Ɋɚɫɬɢɬɟɥɶɧɨɫɬɶ ɪɚɣɨɧɚ ɨɬɧɨɫɢɬɫɹ ɤ ɝɨɪɧɨ–ɬɚɟɠɧɨɦɭ ɬɢɩɭ, ɫ 
ɞɢɮɮɟɪɟɧɰɢɚɰɢɟɣ ɟɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɵɫɨɬɵ ɢ ɷɤɫɩɨɡɢɰɢɢ ɫɤɥɨɧɨɜ. ȼɟɪɲɢɧɵ 
ɝɨɥɶɰɨɜ ɱɚɳɟ ɥɢɲɟɧɵ ɞɪɟɜɟɫɧɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ, ɫɟɜɟɪɧɵɟ ɢ ɜɟɪɯɧɢɟ ɱɚɫɬɢ 
ɸɠɧɵɯ ɫɤɥɨɧɨɜ ɩɨɤɪɵɬɵ ɡɚɪɨɫɥɹɦɢ ɤɟɞɪɨɜɨɝɨ ɫɬɥɚɧɧɢɤɚ, ɤɚɪɥɢɤɨɜɨɣ ɛɟɪɟɡɵ ɢ 
ɥɢɫɬɜɟɧɧɢɰɟɣ, ɧɢɠɟ ɩɨ ɫɤɥɨɧɚɦ ɜɢɞɨɜɨɣ ɫɨɫɬɚɜ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ ɡɧɚɱɢɬɟɥɶɧɨ 
ɪɚɫɲɢɪɹɟɬɫɹ ɢ ɩɪɟɞɫɬɚɜɥɟɧ ɯɜɨɣɧɵɦɢ, ɥɢɫɬɜɟɧɧɵɦɢ ɢ ɫɦɟɲɚɧɧɵɦɢ ɦɚɫɫɢɜɚɦɢ 
ɥɟɫɚ. 

ɋɟɜɟɪɨ–Ȼɚɣɤɚɥɶɫɤɚɹ ɦɭɫɤɨɜɢɬɨɜɚɹ ɩɪɨɜɢɧɰɢɹ, ɪɚɫɩɨɥɨɠɟɧɧɚɹ ɧɚ 
ɬɟɪɪɢɬɨɪɢɢ ɪɚɣɨɧɚ, ɜɫɟɝɞɚ ɛɵɥɚ ɨɫɧɨɜɧɵɦ ɩɨɫɬɚɜɳɢɤɨɦ ɦɨɧɨɫɵɪɶɹ – ɫɥɸɞɵ– 
ɦɭɫɤɨɜɢɬɚ. Ʉɪɨɦɟ ɫɥɸɞɵ–ɦɭɫɤɨɜɢɬɚ, ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɪɚɣɨɧɚ ɪɚɡɜɟɞɚɧɵ ɡɚɩɚɫɵ 
ɫɥɟɞɭɸɳɢɯ ɩɪɢɪɨɞɧɵɯ ɢɫɤɨɩɚɟɦɵɯ: 

Ɇɟɬɚɥɥɢɱɟɫɤɢɟ ɩɨɥɟɡɧɵɟ ɢɫɤɨɩɚɟɦɵɟ: ɠɟɥɟɡɨ, ɫɜɢɧɟɰ, ɰɢɧɤ, ɨɥɨɜɨ, 
ɜɨɥɶɮɪɚɦ, ɚɥɸɦɢɧɢɣ, ɭɪɚɧ, ɬɨɪɢɣ, ɡɨɥɨɬɨ. 

ɇɟɦɟɬɚɥɥɢɱɟɫɤɢɟ ɩɨɥɟɡɧɵɟ ɢɫɤɨɩɚɟɦɵɟ: ɩɨɥɟɜɨɣ ɲɩɚɬ(ɦɢɤɪɨɤɥɢɧ), 
ɝɪɚɮɢɬ, ɤɜɚɪɰ, ɬɚɥɶɤ ɢ ɬɪɟɦɨɥɢɬ. 

ɋɬɪɨɢɬɟɥɶɧɵɟ ɦɚɬɟɪɢɚɥɵ :ɩɟɫɨɤ, ɝɪɚɜɢɣ, ɝɥɢɧɚ, ɢɡɜɟɫɬɶ. 

1.1.1 Ʉɥɢɦɚɬ 

Ʉɥɢɦɚɬ ɪɟɡɤɨɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ, ɫ ɦɨɪɨɡɧɨɣ (ɞɨ–55°ɋ–60°ɋ) ɡɢɦɨɣ ɢ 
ɤɨɪɨɬɤɢɦ ɬɟɩɥɵɦ (ɞɨ+39°ɋ) ɥɟɬɨɦ. Ɍɟɦɩɟɪɚɬɭɪɧɵɣ ɪɟɠɢɦ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ 
ɡɧɚɱɢɬɟɥɶɧɨɣ ɢɡɦɟɧɱɢɜɨɫɬɶɸ ɧɟ ɬɨɥɶɤɨ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ, ɧɨ ɢ ɜ ɬɟɱɟɧɢɢ ɫɭɬɨɤ, 
ɨɫɨɛɟɧɧɨ ɜ ɥɟɬɧɢɣ ɩɟɪɢɨɞ. ɋɪɟɞɧɟɦɟɫɹɱɧɵɟ ɬɟɦɩɟɪɚɬɭɪɵ ɹɧɜɚɪɹ–28,9°ɋ, 
ɢɸɥɹ+17,9°ɋ. 

Ɉɫɚɞɤɢ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ ɜɵɩɚɞɚɸɬ ɧɟ ɪɚɜɧɨɦɟɪɧɨ. Ɇɚɤɫɢɦɭɦ ɢɯ (ɞɨ70%) 
ɩɪɢɯɨɞɢɬɫɹ ɧɚ ɨɫɟɧɧɢɟ ɦɟɫɹɰɵ. ɋɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɟ ɤɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ (ɦɦ) 
ɩɨ ɫɟɡɨɧɚɦ, ɪɚɫɫɱɢɬɚɧɧɨɟ ɡɚ ɩɟɪɢɨɞ 1980–2009ɝɝ. ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɬɚɛɥɢɰɟ1.1. 

 
Ɍɚɛɥɢɰɚ1.1 ɋɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɟ ɤɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ 

 

ɋɟɡɨɧ Ɂɢɦɚ ȼɟɫɧɚ Ʌɟɬɨ Ɉɫɟɧɶ 
ɉɟɪɢɨɞ XI–III IV–V VI–VIII IX–X 

Ʉɨɥɢɱɟɫɬɜɨ 
ɨɫɚɞɤɨɜ,ɦɦ 
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ɋɧɟɠɧɵɣ ɩɨɤɪɨɜ ɩɨɹɜɥɹɟɬɫɹ ɜ ɝɨɪɚɯ ɜ ɤɨɧɰɟ ɚɜɝɭɫɬɚ, ɜ ɞɨɥɢɧɚɯ ɪɟɤ 
(ɦɟɫɬɚɯ ɪɚɫɩɨɥɨɠɟɧɢɹ ɧɚɫɟɥɟɧɧɵɯ ɦɟɫɬ) ɜ ɫɟɪɟɞɢɧɟ ɫɟɧɬɹɛɪɹ –ɧɚɱɚɥɟ ɨɤɬɹɛɪɹ. 
Ɇɨɳɧɨɫɬɶ ɫɧɟɠɧɨɝɨ ɩɨɤɪɨɜɚ ɞɨɫɬɢɝɚɟɬ 60–98ɫɦ. ɑɢɫɥɨ ɞɧɟɣ ɫɨ ɫɧɟɠɧɵɦ 
ɩɨɤɪɨɜɨɦ 98–133. 

ɉɪɟɨɛɥɚɞɚɸɳɟɟ ɧɚɩɪɚɜɥɟɧɢɟ ɜɟɬɪɨɜ – ɸɝɨ–ɜɨɫɬɨɱɧɨɟ. ɋɤɨɪɨɫɬɶ ɜɟɬɪɚ ɩɨ 
ɫɟɡɨɧɚɦ: ɡɢɦɚ – 6ɦ/ɫ., ɜɟɫɧɚ11ɦ/ɫ, ɥɟɬɨ–8ɦ/ɫ, ɨɫɟɧɶ–12ɦ/ɫ. 

Ɇɢɧɢɦɚɥɶɧɚɹ ɫɪɟɞɧɟɦɟɫɹɱɧɚɹ ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ ɜɨɡɞɭɯɚ 
ɫɨɫɬɚɜɥɹɟɬ 48% ɜ ɢɸɧɟ, ɦɚɤɫɢɦɚɥɶɧɚɹ ɞɨ 90% ɜ ɫɟɧɬɹɛɪɟ. ɑɢɫɥɨ ɞɧɟɣ ɫ 
ɬɭɦɚɧɚɦɢ ɜ ɝɨɞɭ – 5. 

Ʌɟɞɹɧɨɣ ɩɨɤɪɨɜ ɧɚ ɪɟɤɚɯ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ ɨɤɬɹɛɪɟ – ɧɨɹɛɪɟ ɢ ɫɯɨɞɢɬ ɜ 
ɦɚɟ – ɢɸɧɟ. ɋɧɟɠɧɵɣ ɩɨɤɪɨɜ ɜ ɞɨɥɢɧɚɯ ɪɟɤ ɞɟɪɠɢɬɫɹ ɫ ɨɤɬɹɛɪɹ ɞɨ ɢɸɧɹ, ɧɚ 
ɜɟɪɲɢɧɚɯ ɝɨɥɶɰɨɜ – ɛɨɥɟɟ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɟ ɜɪɟɦɹ. ȼ ɩɨɫɟɥɟɧɢɢ, 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɚ ɜɟɱɧɚɹ ɦɟɪɡɥɨɬɚ, ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ, ɧɚ ɫɟɜɟɪɧɵɯ ɫɤɥɨɧɚɯ 
ɝɨɥɶɰɨɜ. 

ɋɪɟɞɧɟɝɨɞɨɜɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ ɫɨɫɬɚɜɥɹɟɬ 390–550ɦɦ, ɩɪɢɱɟɦ 60 –
70% ɩɪɢɯɨɞɢɬɫɹ ɧɚ ɥɟɬɧɢɟ ɦɟɫɹɰɵ. Ɋɟɡɤɨ–ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ ɤɥɢɦɚɬ 
ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɛɨɥɶɲɨɣ ɫɭɯɨɫɬɶɸ ɜɨɡɞɭɯɚ, ɜɟɬɪɚɦɢ ɛɨɥɶɲɢɦɢ ɤɨɥɟɛɚɧɢɹɦɢ 
ɝɨɞɨɜɨɣ ɬɟɦɩɟɪɚɬɭɪɵ. 

1.1.2 Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟɞɚɧɧɵɟ 

Ɇɚɦɚ ɛɟɪёɬ ɧɚɱɚɥɨ ɩɪɢ ɫɥɢɹɧɢɢ Ʌɟɜɨɣ ɢ ɉɪɚɜɨɣ Ɇɚɦɵ, ɫɬɟɤɚɸɳɢɯ ɫ 
ɫɟɜɟɪɧɵɯ ɫɤɥɨɧɨɜ ȼɟɪɯɧɟɚɧɝɚɪɫɤɨɝɨ ɯɪɟɛɬɚ. Ⱦɥɢɧɚ ɪɟɤɢ ɨɬ ɭɡɥɚ ɫɥɢɹɧɢɹ 211ɤɦ, 
ɨɬ ɢɫɬɨɤɚ ɪ.Ʌɟɜɨɣ Ɇɚɦɵ – 406 ɤɦ; ɩɥɨɳɚɞɶ ɛɚɫɫɟɣɧɚ 18,9 ɬɵɫ.ɤɦ2 – 2–ɣ ɩɨ 
ɩɥɨɳɚɞɢ ɛɚɫɫɟɣɧɚ (ɩɨɫɥɟ ɐɢɩɵ) ɢ 3–ɣ ɩɨ ɞɥɢɧɟ (ɩɨɫɥɟ ɐɢɩɵ ɢ Ʉɚɥɚɪɚ) ɩɪɢɬɨɤ 
ȼɢɬɢɦɚ. Ɉɫɧɨɜɧɵɟ ɩɪɢɬɨɤɢ: Ʉɨɧɤɭɞɟɪɚ, Ȼɨɥɶɲɨɣ ɢ Ɇɚɥɵɣ ɍɝɥɢ (ɩɪɚɜɵɟ). 

Ȼɚɫɫɟɣɧ ɪɟɤɢ ɧɚɯɨɞɢɬɫɹ ɧɚ ɫɤɥɨɧɚɯ ɢ ɜ ɩɪɟɞɝɨɪɶɹɯ ȼɟɪɯɧɟɚɧɝɚɪɫɤɨɝɨ 
ɯɪɟɛɬɚ. Ʉɥɢɦɚɬ ɛɚɫɫɟɣɧɚ ɫɭɪɨɜɵɣ, ɪɟɡɤɨɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ. ȼ ɛɚɫɫɟɣɧ Ɇɚɦɵ 
ɲɢɪɨɤɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɚ ɦɧɨɝɨɥɟɬɧɹɹ ɦɟɪɡɥɨɬɚ. ɉɨɱɜɵ ɝɨɪɧɨ–ɬɚёɠɧɵɟ 
ɦɟɪɡɥɨɬɧɵɟ ɨɩɨɞɡɨɥɟɧɧɵɟ. Ȼóɥɶɲɚɹ ɱɚɫɬɶ ɩɪɢɥɟɝɚɸɳɢɯ ɤ ɪɟɤɟ ɬɟɪɪɢɬɨɪɢɣ 
ɩɨɤɪɵɬɚ ɥɢɫɬɜɟɧɧɢɱɧɵɦɢ ɢ ɥɢɫɬɜɟɧɧɢɱɧɨ – ɤɟɞɪɨɜɵɦɢ ɥɟɫɚɦɢ, ɜ ɜɟɪɯɨɜɶɟ –
ɬɚёɠɧɚɹ ɪɚɫɬɢɬɟɥɶɧɨɫɬɶ ɝɨɥɶɰɨɜ. 

ɉɢɬɚɧɢɟ ɪɟɤɢ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɞɨɠɞɟɜɨɟ. ȼɟɫɟɧɧɟ –ɥɟɬɧɟɟ ɩɨɥɨɜɨɞɶɟ 
ɧɚɱɢɧɚɟɬɫɹ ɜ ɫɟɪɟɞɢɧɟ ɦɚɹ. ɉɚɜɨɞɨɱɧɵɣ ɩɟɪɢɨɞ ɩɪɨɞɨɥɠɚɟɬɫɹ ɫ ɢɸɥɹ ɩɨ 
ɚɜɝɭɫɬ. Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɨɤɨɥɨ 4550ɦ3/ɫ. 80–85% ɫɬɨɤɚ ɮɨɪɦɢɪɭɟɬɫɹ 
ɜ ɬёɩɥɨɟ ɜɪɟɦɹ ɝɨɞɚ. Ʌɟɞɹɧɨɣ ɩɨɤɪɨɜ ɧɚ ɪɟɤɟ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ ɤɨɧɰɟ ɨɤɬɹɛɪɹ. 
ȼ ɜɟɪɯɨɜɶɟ ɪɟɤɚ ɩɪɨɦɟɪɡɚɟɬ. Ʌɟɞɨɫɬɚɜ ɩɪɨɞɨɥɠɚɟɬɫɹ ɞɨ ɤɨɧɰɚ ɚɩɪɟɥɹ–ɧɚɱɚɥɚ 
ɦɚɹ. 

Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɡɚ 81 ɝɨɞ ɧɚɛɥɸɞɟɧɢɣ ɩɪɢɜɟɞёɧ ɜ ɩɪɢɥɨɠɟɧɢɢȺ, 
ɬɚɛɥɢɰɚ Ⱥ1. 

Ʉɪɢɜɚɹ ɡɚɜɢɫɢɦɨɫɬɢ ɪɚɫɯɨɞɨɜ ɨɬ ɭɪɨɜɧɟɣ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 
ɩɪɟɞɨɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 1.1. ȼ ɬɚɛɥɢɰɟ 1.2ɩɪɟɞɨɫɬɚɜɥɟɧɵɤɨɨɪɞɢɧɚɬɵ ɤɪɢɜɵɯ 
ɫɜɹɡɟɣ ɜ ɜɟɪɯɧɟɦ ɢ ɧɢɠɧɟɦ ɛɶɟɮɟ, ɡɚɜɢɫɢɦɨɫɬɶ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 1.2. 
ɋɪɟɞɧɟɦɟɫɹɱɧɵɟ ɦɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɯɨɞɵ ɪɟɤɢ Ɇɚɦɚ ɡɚɧɟɫɟɧɵ ɜ ɬɚɛɥɢɰɭ 1.3 
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http://water-rf.ru/%D0%92%D0%BE%D0%B4%D0%BD%D1%8B%D0%B5_%D0%BE%D0%B1%D1%8A%D0%B5%D0%BA%D1%82%D1%8B/1121/%D0%9A%D0%B0%D0%BB%D0%B0%D1%80
http://water-rf.ru/%D0%93%D0%BB%D0%BE%D1%81%D1%81%D0%B0%D1%80%D0%B8%D0%B9/1022/%D0%9F%D1%80%D0%B8%D1%82%D0%BE%D0%BA
http://water-rf.ru/%D0%93%D0%BB%D0%BE%D1%81%D1%81%D0%B0%D1%80%D0%B8%D0%B9/1747/%D0%9F%D0%BE%D0%BB%D0%BE%D0%B2%D0%BE%D0%B4%D1%8C%D0%B5
http://water-rf.ru/%D0%93%D0%BB%D0%BE%D1%81%D1%81%D0%B0%D1%80%D0%B8%D0%B9/1745/%D0%9F%D0%B0%D0%B2%D0%BE%D0%B4%D0%BE%D0%BA
http://water-rf.ru/%D0%93%D0%BB%D0%BE%D1%81%D1%81%D0%B0%D1%80%D0%B8%D0%B9/1725/%D0%9B%D0%B5%D0%B4%D0%BE%D1%81%D1%82%D0%B0%D0%B2
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Ɋɢɫɭɧɨɤ 1.1 – Ɂɚɜɢɫɢɦɨɫɬɶ ɪɚɫɯɨɞɨɜ ɨɬ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 
 

Ɍɚɛɥɢɰɚ 1.2 – Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɵɯ ɫɜɹɡɟɣ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 
Ʉɪɢɜɵɟ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɧɢɠɧɟɝɨ ɛɶɟɮɚ Ʉɪɢɜɚɹ ɫɜɹɡɢ ɨɛɴёɦɨɜ ɢ 

ɭɪɨɜɧɟɣ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ Ɂɢɦɚ Ʌɟɬɨ 
ZɇȻ, ɦ Q, ɦ3/ɫ ZɇȻ, ɦ Q, ɦ3/ɫ ZȼȻ, ɦ V, ɤɦ3 

311 0 311 0 311 0 
312,8 115 312,8 92 340 1,4 
313,9 215 313,9 172 365 3,5 
314,8 345 314,8 276 372 4,5 
315,4 496 315,4 397 381 6,2 
315,5 580 315,5 464 386 7,5 
315,6 712 315,6 570 387,5 8 

 

Ɋɢɫɭɧɨɤ 1.2 – Ɂɚɜɢɫɢɦɨɫɬɶ ɨɛɴёɦɚ ɨɬ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ 
 

Ɍɚɛɥɢɰɚ 1.3 ɋɪɟɞɧɟɦɟɫɹɱɧɵɟ ɦɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɯɨɞɵ ɪɟɤɢ Ɇɚɦɚ ɩɪɢ ɡɚɞɚɧɧɨɣ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 

Ɋ % 0,01 0,1 0,5 1 3 5 10 
Q ɦ3/ɫ 625 618 612 609 606 604 601 

 
Ɍɪɟɛɨɜɚɧɢɹ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɢ ɩɨɬɟɪɢ ɪɚɫɯɨɞɨɜ ɜɧɟɫɟɧɵ ɜ 

ɬɚɛɥɢɰɭ 1.4. 
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Ɍɚɛɥɢɰɚ 1.4 – Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɪɚɫɯɨɞɚ 
Ɇɟɫɹɰ 1 2 3 4 5 6 7 8 9 10 11 12 

Qɩɨɬ. 0 0 1 2 2 2 2 2 1 0 0 0 

Qɮɢɥ. 0 0 1 1 2 2 2 1 1 1 0 0 

Qɢɫɩ. 0 0 1 2 3 4 3 2 1 0 0 0 

Qɥɶɞ. –2 –1 1 0 1 1 1 0 0 0 –1 2 

Qɜɯɤ 220 220 220 220 220 220 220 220 220 220 220 220 

1.1.3 ɂɧɠɟɧɟɪɧɨ–ɝɟɨɥɨɝɢɱɟɫɤɢɟɭɫɥɨɜɢɹ 

ɉɨ ɬɢɩɭ ɫɬɪɨɟɧɢɹ ɝɟɨɥɨɝɢɱɟɫɤɨɣ ɫɪɟɞɵ, ɬɟɪɪɢɬɨɪɢɹ Ɇɚɦɫɤɨɝɨ ɩɨɫɟɥɟɧɢɹ 
ɨɬɧɨɫɢɬɫɹ ɤ ɦɚɝɦɚɬɢɱɟɫɤɨɣ ɧɟɪɚɫɱɥɟɧɟɧɧɨɣ. Ɉɫɨɛɟɧɧɨɫɬɶɸ ɞɚɧɧɨɝɨ ɬɢɩɚ 
ɫɬɪɨɟɧɢɹ ɩɨɱɜɵ ɹɜɥɹɟɬɫɹ ɜɵɫɨɤɚɹ ɩɪɨɱɧɨɫɬɶ ɩɨɪɨɞ ɦɟɬɚɦɨɪɮɢɱɟɫɤɢɯ, ɱɚɫɬɨ 
ɡɚɤɚɪɫɬɨɜɚɧɧɵɯ, ɢ ɦɚɝɦɚɬɢɱɟɫɤɢɯ ɮɨɪɦɚɰɢɣ. Ɉɫɥɨɠɧɹɸɳɢɦɢ ɮɚɤɬɨɪɚɦɢ ɡɞɟɫɶ 
ɹɜɥɹɸɬɫɹ ɜɵɫɨɤɚɹ ɫɟɣɫɦɢɱɧɨɫɬɶ ɬɟɪɪɢɬɨɪɢɢ, ɱɚɫɬɨ ɤɚɬɚɫɬɪɨɮɢɱɟɫɤɢɣ ɯɚɪɚɤɬɟɪ 
ɫɟɥɟɣ, ɝɪɚɜɢɬɚɰɢɨɧɧɵɯ ɩɪɨɰɟɫɫɨɜ, ɚ ɬɚɤɠɟ ɞɢɧɚɦɢɱɧɨɫɬɶ ɤɪɢɨɝɟɧɧɵɯ 
ɩɪɨɰɟɫɫɨɜ. 

1.1.4 ɇɚɫɟɥɟɧɢɟ ɪɚɣɨɧɚ 

Ȼɥɢɠɚɣɲɢɟ ɧɚɫɟɥёɧɧɵɟ ɩɭɧɤɬɵ: ɩ.ɝ.ɬ. Ʌɭɝɨɜɫɤɢɣ– 367 ɱɟɥ, ɩ.ɝ.ɬ. Ɇɚɦɚ– 
2632 ɱɟɥ. 

1.1.5 ɉɨɥɟɡɧɵɟ ɢɫɤɨɩɚɟɦɵɟ 

ɋɟɜɟɪɨ–Ȼɚɣɤɚɥɶɫɤɚɹ ɦɭɫɤɨɜɢɬɨɜɚɹ ɩɪɨɜɢɧɰɢɹ, ɪɚɫɩɨɥɨɠɟɧɧɚɹ ɧɚ 
ɬɟɪɪɢɬɨɪɢɢ ɪɚɣɨɧɚ, ɜɫɟɝɞɚ ɛɵɥɚ ɨɫɧɨɜɧɵɦ ɩɨɫɬɚɜɳɢɤɨɦ ɦɨɧɨɫɵɪɶɹ – ɫɥɸɞɵ–
ɦɭɫɤɨɜɢɬɚ.  

Ʉɪɨɦɟ ɫɥɸɞɵ–ɦɭɫɤɨɜɢɬɚ, ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɪɚɣɨɧɚ ɪɚɡɜɟɞɚɧɵ ɡɚɩɚɫɵ 
ɫɥɟɞɭɸɳɢɯ ɩɪɢɪɨɞɧɵɯ ɢɫɤɨɩɚɟɦɵɯ: 

Ɇɟɬɚɥɥɢɱɟɫɤɢɟ ɩɨɥɟɡɧɵɟ ɢɫɤɨɩɚɟɦɵɟ: ɠɟɥɟɡɨ, ɫɜɢɧɟɰ, ɰɢɧɤ, ɨɥɨɜɨ, 
ɜɨɥɶɮɪɚɦ, ɚɥɸɦɢɧɢɣ, ɭɪɚɧ, ɬɨɪɢɣ, ɡɨɥɨɬɨ. 

ɇɟɦɟɬɚɥɥɢɱɟɫɤɢɟ ɩɨɥɟɡɧɵɟ ɢɫɤɨɩɚɟɦɵɟ: ɩɨɥɟɜɨɣ ɲɩɚɬ (ɦɢɤɪɨɤɥɢɧ), 
ɝɪɚɮɢɬ, ɤɜɚɪɰ, ɬɚɥɶɤ ɢ ɬɪɟɦɨɥɢɬ. 

ɋɬɪɨɢɬɟɥɶɧɵɟ ɦɚɬɟɪɢɚɥɵ: ɩɟɫɨɤ, ɝɪɚɜɢɣ, ɝɥɢɧɚ, ɢɡɜɟɫɬɶ. 

1.1.6 ɋɟɣɫɦɢɱɟɫɤɢɟɞɚɧɧɵɟɩɨɪɚɣɨɧɭɝɢɞɪɨɭɡɥɚ 

Ɇɚɦɫɤɨɟ ɩɨɫɟɥɟɧɢɟ ɧɚɯɨɞɢɬɫɹ ɜ ɫɟɣɫɦɢɱɟɫɤɨɣ ɡɨɧɟ ɫ ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ 7 –
8 ɛɚɥɥɨɜ. ɀɢɥɵɟ, ɨɛɳɟɫɬɜɟɧɧɵɟ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɡɞɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ 
ɫɥɟɞɭɟɬ ɪɚɡɦɟɳɚɬɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɜɨɞɨɦ ɩɪɚɜɢɥ ɋɉ14.13330.2011 
«ɋɇɢɉII–7–81. ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɜ ɫɟɣɫɦɢɱɟɫɤɢɯ ɪɚɣɨɧɚɯ» (ɭɬɜ. ɉɪɢɤɚɡɨɦ 
Ɇɢɧɢɫɬɟɪɫɬɜɚ ɪɟɝɢɨɧɚɥɶɧɨɝɨ ɪɚɡɜɢɬɢɹ ɊɎɨɬ27.12.10ɝ №779). 
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1.2 ɗɧɟɪɝɨ–ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɯɚɚɤɬɟɪɢɫɬɢɤɚ ɪɚɣɨɧɚ 

ɉɪɨɟɤɬɢɪɭɟɦɚɹ Ȼɪɚɦɶɹɧɫɤɚɹ Ƚɗɋ ɨɬɧɨɫɢɬɫɹ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɈȾɍ ȼɨɫɬɨɤɚ, 
ɂɪɤɭɬɫɤɨɟ ɊȾɍ. ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɜɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɈȾɍ ȼɨɫɬɨɤɚ 
ɫɨɫɬɚɜɥɹɟɬ 43 819 ɦɥɧ. ɤȼɬɱ.Ƚɨɞɨɜɨɣ ɦɚɤɫɢɦɭɦ ɧɚɝɪɭɡɤɢ 5472 Ɇȼɬ. 

ɂɫɩɨɥɶɡɭɹ ɫɚɣɬ ɫɢɫɬɟɦɧɨɝɨ ɨɩɟɪɚɬɨɪɚ, ɜɵɛɟɪɟɦ ɨɞɢɧ ɡɢɦɧɢɣ ɞɟɧɶ 
(20.01.2017), ɨɞɢɧ ɥɟɬɧɢɣ (20.07.2017). ɂɫɩɨɥɶɡɭɹ ɷɬɢ ɞɚɧɧɵɟ, ɩɨɫɬɪɨɢɦ 
ɫɭɬɨɱɧɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ ɞɥɹ ɡɢɦɵ ɢ ɥɟɬɚ ɩɪɢɥɨɠɟɧɢɟ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.2 ɢ 
ɬɚɛɥɢɰɚ Ⱥ.3. 

ɂɧɬɟɝɪɚɥɶɧɚɹ ɤɪɢɜɚɹ ɧɚɝɪɭɡɤɢ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɡɚɜɢɫɢɦɨɫɬɶ ɩɪɢɪɨɫɬɚ 
ɫɭɬɨɱɧɨɣ ɜɵɪɚɛɨɬɤɢ ɨɬ ɩɪɢɪɨɫɬɚ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ. ɂɧɬɟɝɪɚɥɶɧɵɟ 
ɤɪɢɜɵɟ ɧɚɝɪɭɡɤɢ ɫɬɪɨɹɬɫɹ ɩɨ ɞɚɧɧɵɦ, ɩɨɥɭɱɟɧɧɵɦ ɜ ɪɟɡɭɥɶɬɚɬɟ ɪɚɧɠɢɪɨɜɚɧɢɹ 
ɦɨɳɧɨɫɬɢ ɩɨ ɭɛɵɜɚɧɢɸ, ɞɟɥɟɧɢɸ ɟё ɧɚ ɡɨɧɵ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɩɪɢɪɚɳɟɧɢɹɦ 
ɧɚɝɪɭɡɤɢ ɢ ɜɵɪɚɛɨɬɤɟ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɞɚɧɧɵɯ ɡɨɧɚɯ. 

2 ȼɨɞɧɨ–ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ 

2.1 Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɫɬɨɤɚ ɜɨɞɵ 

2.1.1 ȼɵɛɨɪ ɪɚɫɱɟɬɧɵɯ ɝɢɞɪɨɝɪɚɮɨɜ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɝɨ ɩɨ 
ɜɨɞɧɨɫɬɢɝɨɞɚ ɩɪɢ ɡɚɞɚɧɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɬɨɤɚ 

Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɧɚɛɥɸɞɟɧɢɣ ɩɪɢɬɨɱɧɨɫɬɢ ɪ. Ɇɚɦɚ ɜ ɫɬɜɨɪɟ 
Ȼɪɚɦɶɹɧɫɤɨɣ Ƚɗɋ ɡɚ ɩɟɪɢɨɞ 1922–2002 ɝɝ. ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ, 
ɬɚɛɥɢɰɟ Ⱥ.1. 

Ƚɨɞ ɞɟɥɢɬɫɹ ɧɚ ɞɜɚ ɩɟɪɢɨɞɚ: ɦɧɨɝɨɜɨɞɧɵɣ (ɩɨɥɨɜɨɞɶɟ) ɢ ɦɚɥɨɜɨɞɧɵɣ 
(ɦɟɠɟɧɶ). Ɂɚ ɦɧɨɝɨɜɨɞɧɵɟ ɩɪɢɧɢɦɚɸɬɫɹ ɦɟɫɹɰɵ, ɜ ɤɨɬɨɪɵɯ ɪɚɫɯɨɞ ɛɵɥ ɛɨɥɶɲɟ 
ɢɥɢ ɪɚɜɟɧ ɫɪɟɞɧɟɝɨɞɨɜɨɦɭ, ɨɫɬɚɥɶɧɵɟ ɦɟɫɹɰɵ ɫɨɫɬɚɜɥɹɸɬ ɦɚɥɨɜɨɞɧɵɣ ɩɟɪɢɨɞ. 
ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɩɨɥɨɜɨɞɧɵɦɢ ɩɪɢɧɢɦɚɸɬɫɹ 4–7 ɦɟɫɹɰɵ, ɚ ɜɫɟ ɨɫɬɚɥɶɧɵɟ 
ɦɟɫɹɰɵ ɝɨɞɚ – ɦɚɥɨɜɨɞɧɵɦɢ. Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ 
ɝɨɞɚ ɧɟɨɛɯɨɞɢɦɨ ɩɨɫɱɢɬɚɬɶ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ ɤɚɠɞɨɝɨ ɫɪɟɞɧɟɝɨɞɨɜɨɝɨ ɪɚɫɯɨɞɚ, 
ɪɚɫɯɨɞɚ ɜ ɩɨɥɨɜɨɞɶɟ ɢ ɜ ɦɟɠɟɧɶ ɜ ɩɪɨɰɟɧɬɚɯ ɩɨ ɮɨɪɦɭɥɟ: ݌ሺ݉ሻ = ௠௡+ଵ ͳͲͲ%,                (2.1) 

ɝɞɟ m– ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɱɥɟɧɚ ɪɹɞɚ ɫɪɟɞɧɟɝɨɞɨɜɵɯ ɪɚɫɯɨɞɨɜ, ɪɚɧɠɢɪɨɜɚɧɧɨɝɨ 
ɜ ɭɛɵɜɚɸɳɟɦ ɩɨɪɹɞɤɟ;  

n–ɨɛɳɟɟ ɱɢɫɥɨ ɱɥɟɧɨɜ ɪɹɞɚ. 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɩɪɢɜɨɞɹɬɫɹ ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ, ɬɚɛɥɢɰɚȻ.1 
ɗɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɫɪɟɞɧɢɯ ɪɚɫɯɨɞɨɜ ɡɚ ɝɨɞ, 

ɩɨɥɨɜɨɞɶɟ ɢ ɦɟɠɟɧɶ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 2.3.1. 
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Ɋɢɫɭɧɨɤ 2.3.1 – ɗɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɫɪɟɞɧɢɯ 
ɪɚɫɯɨɞɨɜ ɡɚ ɝɨɞ, ɩɨɥɨɜɨɞɶɟ ɢ ɦɟɠɟɧɶ 

 
ɉɨ ɪɚɫɱɟɬɧɵɦ ɨɛɟɫɩɟɱɟɧɧɨɫɬɹɦ ɨɩɪɟɞɟɥɹɬɫɹ ɦɚɥɨɜɨɞɧɵɣ ɢ ɫɪɟɞɧɟɜɨɞɧɵɣ 

ɝɨɞ.  
Ɂɚ ɫɪɟɞɧɟɜɨɞɧɵɣ ɩɪɢɧɢɦɚɟɬɫɹ ɝɨɞ ɫɨ ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 

50%: 1948 ɝɨɞ. ȼɵɱɢɫɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ.  ͳͻͶͺ ˆ.  ܭˏˈˉ = ொ˄˃ˊ.ˏˈˉொˏˈˉభవరఴ = ଶସ଴ଶସ଴ = ͳ,Ͳ;               (2.2) ܭ˒ˑˎ = ொ˄˃ˊ.˒ˑˎொ˒ˑˎభవరఴ = ସଷଽସଷଽ = ͳ,Ͳ.               (2.3) 

ȼ ɤɚɱɟɫɬɜɟ ɪɚɫɱɟɬɧɨɝɨ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɧɢɦɚɟɦ 1948. 
Ɂɚ ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ ɩɪɢɧɢɦɚɟɬɫɹ ɝɨɞ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 90%, ɧɨ ɜ ɞɚɧɧɨɦ 

ɫɥɭɱɚɟ ɧɟɬ ɤɨɧɤɪɟɬɧɨɝɨ ɝɨɞɚ, ɩɨɷɬɨɦɭ ɨɩɪɟɞɟɥɹɟɦ ɛɥɢɠɚɣɲɢɟ ɝɨɞɵ ɨɬ 
ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 1923 ɢ 1986 ɝɨɞɵ. ȼɵɱɢɫɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬɵ 
ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ.  ͳͻʹ͵ ˆ.  ܭˏˈˉ = ொ˄˃ˊ.ˏˈˉொˏˈˉభవమయ = ଶଶ଺ଶଶ଺ = ͳ,Ͳ;               (2.4) ܭ˒ˑˎ = ொ˄˃ˊ.˒ˑˎொ˒ˑˎభవమయ = ସଶ଻ସଶହ = ͳ,ͲͲͷ.              (2.5) ͳͻͺ͸ ˆ.  ܭˏˈˉ = ொ˄˃ˊ.ˏˈˉொˏˈˉభవఴల = ଶଶହଶଶହ = ͳ,Ͳ;               (2.6) ܭ˒ˑˎ = ொ˄˃ˊ.˒ˑˎொ˒ˑˎభవఴల = ସଶହସଶସ = ͳ,ͲͲʹ.            (2.7) 
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ȼ ɤɚɱɟɫɬɜɟ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɧɢɦɚɟɦ 1986, ɬɚɤ ɤɚɤ ɟɝɨ 
ɤɨɷɮɮɢɰɢɟɧɬɵ ɛɥɢɠɟ ɤ ɟɞɢɧɢɰɟ. 

ȼɵɛɪɚɜ, ɨɤɨɧɱɚɬɟɥɶɧɨ ɪɚɫɱɟɬɧɵɟ ɝɢɞɪɨɝɪɚɮɵ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɢ 
ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɨɜ, ɧɟɨɛɯɨɞɢɦɨ ɭɬɨɱɧɢɬɶ ɝɨɞɨɜɨɣ ɫɬɨɤ ɭɦɧɨɠɢɜ 
ɫɪɟɞɧɟɦɟɫɹɱɧɵɟ ɪɚɫɯɨɞɵ ɧɚ ɜɵɱɢɫɥɟɧɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ. 

Ʉɨɪɪɟɤɬɢɪɨɜɤɚ (Qɤɨɪɪɟɤ.): 
Ɍɪɟɛɭɟɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɤɨɪɪɟɤɬɢɪɨɜɤɚ ɪɚɫɯɨɞɨɜ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢ 

ɜɵɩɨɥɧɟɧɢɢ ɫɥɟɞɭɸɳɟɝɨ ɭɫɥɨɜɢɹ: ɨɛɴɟɦ ɫɟɡɨɧɧɨɝɨ ɢ ɝɨɞɨɜɨɝɨ ɫɬɨɤɚ ɞɨɥɠɟɧ 
ɨɫɬɚɬɶɫɹ ɧɟɢɡɦɟɧɧɵɦ ɞɨ ɤɨɪɪɟɤɬɢɪɨɜɤɢ ɢ ɩɨɫɥɟ ɧɟɟ. ɗɬɨ ɡɧɚɱɢɬ, ɱɬɨ ɦɟɫɹɰɵ, 
ɝɞɟ ɪɚɫɯɨɞ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɦɟɧɶɲɟ, ɱɟɦ ɦɚɥɨɜɨɞɧɨɝɨ ɧɟɨɛɯɨɞɢɦɨ 
ɫɤɨɪɪɟɤɬɢɪɨɜɚɬɶ ɜ ɫɬɨɪɨɧɭ ɭɜɟɥɢɱɟɧɢɹ ɡɚ ɫɱɟɬ ɫɧɢɠɟɧɢɹ ɪɚɫɯɨɞɨɜ ɜ ɞɪɭɝɢɟ 
ɦɟɫɹɰɵ, ɧɨ ɨɛɹɡɚɬɟɥɶɧɨ ɨɬɧɨɫɹɳɢɟɫɹ ɤ ɨɞɧɨɦɭ ɢ ɬɨɦɭ ɠɟ ɩɟɪɢɨɞɭ (ɫɟɡɨɧɭ). 
Ɋɟɡɭɥɶɬɚɬɵ ɤɨɪɪɟɤɬɢɪɨɜɤɢ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.3.2 ɢ ɬɚɛɥɢɰɟ 2.3.3. 
Ɋɚɫɱɟɬɧɵɟ ɝɢɞɪɨɝɪɚɮɵ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɝɨ ɩɨ ɜɨɞɧɨɫɬɢ ɝɨɞɚ ɩɪɢ ɡɚɞɚɧɧɨɣ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɬɨɤɚ ɩɨɤɚɡɚɧɵ ɧɚ ɪɢɫɭɧɤɟ 2.3.2. 

 
Ɍɚɛɥɢɰɚ 2.3.2 – Ɇɚɥɨɜɨɞɧɵɣ ɝɨɞ (P=90%) ɛɟɡ ɩɪɢɜɟɞɟɧɢɹ, ɫ ɩɪɢɜɟɞɟɧɢɟɦ, ɫ 
ɤɨɪɪɟɤɬɢɪɨɜɤɨɣ (1986 ɝɨɞ): 
Ɇɟɫɹɰɵ I II III IV V VI VII VIII IX X XI XII 

Qi
90%, ɦ3/ɫ 168 215 296 394 568 437 296 294 264 204 196 164 

Qi
ɩɪ90%, ɦ3/ɫ 168 215 296 394 569 438 297 295 264 204 196 164 

Qi
ɤɨɪ90%, 

ɦ3/ɫ 
168 215 296 394 549 438 317 295 264 204 196 164 

 
Ɍɚɛɥɢɰɚ 2.3.3 – ɋɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ (P=50%) ɛɟɡ ɩɪɢɜɟɞɟɧɢɹ, ɫ ɩɪɢɜɟɞɟɧɢɟɦ, ɫ 
ɤɨɪɪɟɤɬɢɪɨɜɤɨɣ (1948 ɝɨɞ): 
Ɇɟɫɹɰɵ I II III IV V VI VII VIII IX X XI XII 
Qi

50%, ɦ3/ɫ 183 230 311 409 583 452 311 309 279 219 211 179 
Qi

ɩɪ50%, ɦ3/ɫ 183 230 311 409 583 452 311 309 279 219 211 179 
Qi

ɤɨɪ50%, 
ɦ3/ɫ 

179 229 310 409 569 452 335 309 279 219 211 175 

 

Ɋɢɫɭɧɨɤ 2.3.2 – Ƚɢɞɪɨɝɪɚɮɵ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 
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2.2ɉɨɫɬɪɨɟɧɢɟ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ 
ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 

ɂɫɩɨɥɶɡɭɹ ɞɚɧɧɵɟ ɢɡ ɫɭɬɨɱɧɨɝɨ ɝɪɚɮɢɤɚ P(t), ɩɨɫɬɪɨɢɦ ɝɨɞɨɜɵɟ ɝɪɚɮɢɤɢ 
ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ, ɪɚɫɱɢɬɚɧɧɵɟ 
ɞɚɧɧɵɟ ɡɚɧɟɫɟɦ ɜ ɬɚɛɥɢɰɵ 2.2.1 ɢ 2.2.2: 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɧɨɫɢɬ ɫɢɧɭɫɨɢɞɚɥɶɧɵɣ ɯɚɪɚɤɬɟɪ ɢ 
ɞɥɹ ɪɚɛɨɱɟɝɨ ɞɧɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

௧ܲ௠௔௫ = ܽ + ሺܾ ∙ cos|͵Ͳ° ∙ ݐ − ͳͷ°|ሻ,              (2.8) 

ɝɞɟ t– ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɦɟɫɹɰɚ ɜ ɝɨɞɭ (1– ɹɧɜɚɪɶ, 2–ɮɟɜɪɚɥɶ ɢ ɬ. ɞ.); 
а, b– ɤɨɷɮɮɢɰɢɟɧɬɵ, ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɬɨɪɵɯ ɢɫɩɨɥɶɡɭɸɬɫɹ ɮɨɪɦɭɥɵ: a = Pˊˋˏ˃max+Pˎˈ˕ˑmaxଶ ,                 (2.9) b = Pˊˋˏ˃max−Pˎˈ˕ˑmaxଶ .               (2.10) 

 
Ɍɚɛɥɢɰɚ 2.2.1– Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɝɪɚɮɢɤɚ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ 
ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ȼɨɫɬɨɤ  

Ɇɟɫɹɰ Pmax(ɥɟɬɨ) Pmax(ɡɢɦɚ) ɫos (30∙t–15) 
(3,14/180) a b 

Pt,max, 
Ɇɜɬ 

1 

4110 5472 

0,97 

4791 681 

5449 
2 0,71 5273 
3 0,26 4967 
4 –0,26 4615 
5 –0,71 4309 
6 –0,97 4133 
7 –0,97 4133 
8 –0,71 4309 
9 –0,26 4615 
10 0,26 4967 
11 0,71 5273 
12 0,97 5449 

 
ɋɪɟɞɧɹɹ ɧɚɝɪɭɡɤɚ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɞɥɹ ɪɚɛɨɱɟɝɨ ɞɧɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ 

ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɚɧɚɥɨɝɢɱɧɨ ɩɨ ɩɪɟɞɵɞɭɳɢɦ ɮɨɪɦɭɥɚɦ. 
 

Ɍɚɛɥɢɰɚ 2.2.2 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ 
ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ȼɨɫɬɨɤ 
Ɇɟɫɹɰ Pɫɪɟɞ.(ɥɟɬɨ) Pɫɪɟɞ.(ɡɢɦɚ) ɫos (30∙t–15)∙ (3,14/180) a b Pt.ɫɪɟɞ, Ɇɜɬ 

1 

3464 5095 

0,97 

4279 816 

5067 
2 0,71 4856 
3 0,26 4490 
4 –0,26 4068 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.2.2 
Ɇɟɫɹɰ Pɫɪɟɞ.(ɥɟɬɨ) Pɫɪɟɞ.(ɡɢɦɚ) ɫos (30∙t–15)∙ (3,14/180) a b Pt.ɫɪɟɞ, Ɇɜɬ 

5 

3464 5095 

–0,71 

4279 16 

3702 
6 –0,97 3491 
7 –0,97 3491 
8 –0,71 3702 
9 –0,26 4068 
10 0,26 4490 
11 0,71 4856 
12 0,97 5067 

 

 

Ɋɢɫɭɧɨɤ 2.2.1 – Ƚɪɚɮɢɤ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ 
ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 

2.3ȼɨɞɧɨ– ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ 

2.3.1Ɉɩɪɟɞɟɥɟɧɢɟ ɢɡɛɵɬɨɱɧɨɣ ɦɨɳɧɨɫɬɢ 

Ƚɥɚɜɧɵɦ ɤɪɢɬɟɪɢɟɦ ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ 
ɪɚɦɤɚɯ ɤɭɪɫɨɜɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɦɚɤɫɢɦɭɦ ɜɵɬɟɫɧɟɧɢɹ ɬɟɩɥɨɜɵɯ 
ɦɨɳɧɨɫɬɟɣ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ. 

Ⱦɥɹ ɜɵɛɪɚɧɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ (1986) ɜɵɱɢɫɥɹɟɦ ɡɧɚɱɟɧɢɟ 
ɦɨɳɧɨɫɬɢ ɧɚ ɩɨɥɟɡɧɨɦ ɛɵɬɨɜɨɦ ɫɬɨɤɟ ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ ɝɨɞɚ ɩɨ ɮɨɪɦɭɥɟ: 

ʒܰЭʠ = ݇ே ∙ ܳ˒˓ଽ଴% ∙  ʒЭʠ˒ˑˇ˅,             (2.11)ܪ

ɝɞɟ kN– ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ, kN = 8,2; ܳ˒˓ଽ଴%–ɩɨɥɟɡɧɵɣ ɛɵɬɨɜɨɣ ɪɚɫɯɨɞ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ, ɦ3/ɫ; ܪʒЭʠ˒ˑˇ˅ −  ɩɨɞɜɟɞɟɧɧɵɣ ɧɚɩɨɪ Ƚɗɋ, ɦ. ܪʒЭʠ˒ˑˇ˅ = ܼʑʐ − ܼʜʐ(ܳʜʐሺݐሻ) − ∆ℎ,            (2.12) 
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ɝɞɟ ܼʑʐ − ɨɬɦɟɬɤɚ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɨɬɦɟɬɤɟ ɇɉɍ, ɦ ܼʜʐ(ܳʜʐሺݐሻ) − ɭɪɨɜɟɧɶ ɧɢɠɧɟɝɨ ɛɶɟɮɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɫɪɟɞɧɟɦɟɫɹɱɧɵɦ 
ɛɵɬɨɜɵɦ ɪɚɫɯɨɞɚɦ ɜɨɞɵ, ɨɩɪɟɞɟɥɟɧɧɵɦ ɩɨ ɥɟɬɧɟɣ ɢɥɢ ɡɢɦɧɟɣ ɤɪɢɜɨɣ ɫɜɹɡɢ, ɦ; ∆ℎ– ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ, ∆ℎ = Ͳ,͸ͷ ɦ. 

Ɂɚɬɟɦ ɪɚɫɫɱɢɬɵɜɚɟɦ ɦɨɳɧɨɫɬɶ Ƚɗɋ ɜ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ 
ȼɏɄ ɩɨ ɮɨɪɦɭɥɟ:  

ʑܰʤʙ = ݇ே ∙ ܳʑʤʙ ∙  ʒЭʠ˒ˑˇ˅,             (2.13)ܪ

ɝɞɟ ܳʑʤʙ −ɪɚɫɯɨɞ ɜɨɞɵ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ɭɱɚɫɬɧɢɤɨɜ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ 
ɤɨɦɩɥɟɤɫɚ, ɦ3/ɫ 

Ɋɟɡɭɥɶɬɚɬɵ ɩɪɨɜɟɞёɧɧɨɝɨ ɪɚɫɱёɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ, 
ɬɚɛɥɢɰɵȻ.3, Ȼ.4, Ȼ.5. 

Ⱦɚɧɧɵɣ ɪɚɫɱёɬ ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɰɟɥɶɸ ɨɩɪɟɞɟɥɟɧɢɹ ɦɟɫɹɰɟɜ, ɜ ɤɨɬɨɪɵɟ 
Ƚɗɋ ɛɭɞɟɬ ɪɚɛɨɬɚɬɶ ɧɚ ɪɚɫɯɨɞɚɯ, ɩɪɟɜɵɲɚɸɳɢɯ ɬɪɟɛɨɜɚɧɢɹ ȼɏɄ. Ɇɨɳɧɨɫɬɶ, 
ɤɨɬɨɪɭɸ ɦɵ ɦɨɠɟɦ ɪɚɫɩɪɟɞɟɥɢɬɶ ɜ ɦɟɫɹɰɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ: 

Nɢɡɛ=Nɛɵɬ–Nɜɯɤ= 475 Ɇȼɬ.              (2.14) 

ɂɡɛɵɬɨɱɧɭɸ ɦɨɳɧɨɫɬɶ ɪɚɫɩɪɟɞɟɥɹɟɦ ɜ 1,2,11 ɢ 12 ɦɟɫɹɰɵ. 

2.3.2Ɉɩɪɟɞɟɥɟɧɢɟ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ 

ɐɟɥɶɸ ȼɗɊ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ ɹɜɥɹɟɬɫɹ:  
 ɨɩɪɟɞɟɥɟɧɢɟ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ, ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ; 
 ɨɬɦɟɬɤɢ ∇ʢʛʝ; 
 ɨɥɟɡɧɵɣ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 
Ɋɚɫɱɟɬ ɧɚɱɢɧɚɟɦ ɫ ɦɨɦɟɧɬɚ, ɤɨɝɞɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɧɚɩɨɥɧɟɧɨ ɢ, 

ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɭɪɨɜɟɧɶ ɜɨɞɵ ɜ ɧɟɦ ɪɚɜɟɧ ∇ɇɉɍ = 387 ɦ. Ɇɟɫɹɰɟɦ, ɜ ɤɨɬɨɪɵɣ 
ɧɚɱɢɧɚɟɬɫɹ ɫɪɚɛɨɬɤɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɢɧɢɦɚɟɬɫɹ ɩɟɪɜɵɣ ɩɨɫɥɟ ɩɨɥɨɜɨɞɶɹ, ɜ 
ɤɨɬɨɪɨɦ ɦɨɳɧɨɫɬɶ ȼɏɄ ɩɪɟɜɵɲɚɟɬ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɩɨ 
ɜɨɞɨɬɨɤɭ, ɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɫɥɭɱɚɟ ɷɬɨ ɨɤɬɹɛɪɹ. 

Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɦɨɳɧɨɫɬɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɪɟɝɭɥɢɪɨɜɚɧɢɟɦ ɪɚɫɯɨɞɚ Ƚɗɋ. 
ɍɪɨɜɧɢ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɫ ɩɨɦɨɳɶɸ ɤɪɢɜɵɯ ɫɜɹɡɟɣ. 

Ⱦɥɹ ɪɚɫɱɟɬɚ ɞɨɥɠɧɵ ɫɨɛɥɸɞɚɬɶɫɹ ɬɪɢ ɭɫɥɨɜɢɹ: ܳʜʐ = ܳʑʤʙ,               (2.15) ܼʑʐː˃˚ = ܼʑʐˍˑː,               (2.16) 

ʒܰЭʠ = ʒܰ˃˓.               (2.17) 

ɉɨɫɥɟ ɩɨɜɵɲɟɧɢɹ ɥɢɧɢɢ ʒܰ˃˓ ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ, ɬɚɛɥɢɰɟ Ȼ.3 ɦɵ ɩɨɥɭɱɢɦ 
ɜɟɪɧɵɣ ɪɚɫɱɟɬ, ɬɚɤ ɤɚɤ ɜɫɟ ɬɪɢ ɭɫɥɨɜɢɹ ɜɵɩɨɥɧɹɸɬɫɹ. 
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ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɩɨɫɥɟ ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɦɵ ɧɟ ɦɨɠɟɦ ɜɵɞɚɬɶ 
ɝɚɪɚɧɬɢɪɨɜɚɧɧɵɟ ɦɨɳɧɨɫɬɢ ɩɨ 4 ɦɟɫɹɰɚɦ, ɦɵ ɩɪɢɧɢɦɚɟɦ ɢɯ ɧɚɢɛɨɥɶɲɟɟ 
ɜɨɡɦɨɠɧɨɟ ɡɧɚɱɟɧɢɟ ɢ ɞɟɥɚɟɦ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɩɨ 2 ɦɟɫɹɰɚɦ. 

ɂɫɩɨɥɶɡɭɹ ɤɪɢɜɭɸ ɫɜɹɡɢ ɨɛɴёɦɨɜ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɨɬ ɭɪɨɜɧɹ ɜɨɞɵ 
ɨɩɪɟɞɟɥɹɟɦ ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 

ʞܸʝʚʔЗʜ = ʜܸʞʢ − ʢܸʛʝ = ͳ͹,ͺʹ͸ − ͵,ͳͶ = Ͷ,͸ͺ͸ ˍˏଷ.        (2.18) 

Ɉɩɪɟɞɟɥɢɦ ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɪɟɝɭɥɢɪɨɜɚɧɧɨɫɬɢ ɫɬɨɤɚ, ɤɨɬɨɪɵɣ ɪɚɜɟɧ 
ɨɬɧɨɲɟɧɢɸ ɩɨɥɟɡɧɨɝɨ ɨɛɴɟɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ʞܸʝʚʔЗʜ = Ͷ,͸ͺ͸ ˍˏଷɤ ɫɪɟɞɧɟɦɭ 
ɡɚ ɦɧɨɝɨɥɟɬɧɢɣ ɩɟɪɢɨɞ ɨɛɴɟɦɚ ɝɨɞɨɜɨɝɨ ɫɬɨɤɚ Ƚɗɋ: ܳହ଴% = ͵Ͳ͹ ˏଷ/˔. : ߚ = ௏˒ ˑˎௐ̅ ߚ (2.19)                , = Ͳ,͵.                (2.20) 

ɉɨ ɩɨɥɭɱɟɧɧɨɦɭ ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɪɟɝɭɥɢɪɨɜɚɧɧɨɫɬɢ ɫɬɨɤɚ ߚ = Ͳ,͵ 
ɩɨɥɭɱɢɦ ɝɨɞɢɱɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɫɬɨɤɚ ɬ.ɟ. ɰɢɤɥ ɞɥɢɬɫɹ ɨɞɢɧ ɝɨɞ. 

ɉɪɨɜɟɞɹ ȼɗɊ ɪɟɠɢɦɚ Ƚɗɋ ɜ ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ, ɩɨɥɭɱɢɥɢ ɨɬɦɟɬɤɭ  ∇ʢʛʝ =͵͸ͳ,͸͹ ˏ ɢ ɪɚɫɫɱɢɬɚɥɢ ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɤɨɬɨɪɵɣ ɫɨɫɬɚɜɢɥ ʞܸʝʚʔЗʜ = Ͷ,͸ͺ͸ ˍˏଷ. Ɍɚɤɠɟ ɢɡ ɭɫɥɨɜɢɣ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɨɩɪɟɞɟɥɢɥɢ 
ɝɚɪɚɧɬɢɪɨɜɚɧɧɭɸ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ȼɪɚɦɶɹɧɫɤɨɣ Ƚɗɋ: Nɝɚɪ=337 Ɇȼɬ. 

2.3.3Ɉɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ Ƚɗɋ 

Ɉɩɪɟɞɟɥɹɟɦ ɪɚɛɨɱɭɸ ɦɨɳɧɨɫɬɶ Ƚɗɋ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɩɨ ɭɫɥɨɜɢɸ 
ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɜɵɬɟɫɧɟɧɢɹ ɬɟɩɥɨɜɵɯ ɦɨɳɧɨɫɬɟɣ. 

ɋɩɟɪɜɚ ɩɪɨɢɡɜɟɞɟɦ ɪɚɫɱɟɬ ɞɥɹ ɡɢɦɧɟɝɨ ɦɟɫɹɰɚ, ɤɨɝɞɚ ɩɨɬɪɟɛɧɨɫɬɢ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɜɵɲɟ. 

ɉɨɥɭɱɟɧɧɭɸ ɦɚɤɫɢɦɚɥɶɧɭɸ ɝɚɪɚɧɬɢɪɨɜɚɧɧɭɸ ɦɨɳɧɨɫɬɶ ɩɨ ɦɚɥɨɜɨɞɧɨɦɭ 
ɝɨɞɭ ɜɵɪɚɡɢɦ ɱɟɪɟɡ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ: Э˔˓.˔˖˕.˒˓ = ˆܰ˃˓ ∙ ʹͶ = ͵͵͹ ∙ ʹͶ = ͺ,ͲͺͲ ˏˎː. ˍʑ˕ ∙ ˚.         (2.21) 

Ɉɬɨɛɪɚɡɢɦ ɩɨɥɭɱɢɜɲɭɸɫɹ ɦɨɳɧɨɫɬɶ ɧɚ ɝɪɚɮɢɤɟ ɩɨɱɚɫɨɜɨɣ ɧɚɝɪɭɡɤɢ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ  

ɇɚɣɞɟɦ ɪɚɛɨɱɭɸ ɦɨɳɧɨɫɬɶ ɧɚ ɡɢɦɧɢɣɢ ɥɟɬɧɢɣɦɟɫɹɰ: 

˓ܰ˃˄ˊˋˏ = ˄ܰ˃ˊ + ˒ܰˋˍ = Ͷͳ͵ ʛ˅˕.            (2.22) 

˓ܰ˃˄ˎˈ˕ = ͵ͺͻ ʛʑ˕. 
2.3.4ɋɪɚɛɨɬɤɚ ɢ ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

Ɂɚɞɚɱɚ ȼɗɊ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ – ɨɩɪɟɞɟɥɢɬɶ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɸɸ 
ɜɵɪɚɛɨɬɤɭ. 
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Ȼɵɥɢ ɪɚɫɫɦɨɬɪɟɧɵ ɪɟɠɢɦɵ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚɩɨ ɦɨɳɧɨɫɬɹɦ ɜ 
ɩɟɪɢɨɞ ɧɚɩɨɥɧɟɧɢɹ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ, ɚ ɬɚɤɠɟ ɪɚɛɨɬɚ ɩɨ ɪɟɠɢɦɭ ɭɪɨɜɧɹ ɜ 
ɪɚɫɱёɬɧɨɦ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ. ȼ ɢɬɨɝɟ ɢɡ ɞɜɭɯ ɦɟɬɨɞɨɜ ɜɡɹɥɢ ɬɨɬ, ɝɞɟ 
ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɛɨɥɶɲɟ.  

ɉɨ ɞɚɧɧɵɦ ɪɟɠɢɦɚɦɛɵɥɚ ɪɚɫɫɱɢɬɚɧɚ ɜɵɪɚɛɨɬɤɚ Ƚɗɋ ɡɚ ɩɟɪɢɨɞ ɨɬ ɧɚɱɚɥɚ 
ɧɚɩɨɥɧɟɧɢɹ ɞɨ ɧɚɱɚɥɚ ɫɪɚɛɨɬɤɢ. ȼ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ ɜɵɪɚɛɨɬɤɚ ɜ ɪɟɠɢɦɟ ɩɨ 
ɨɬɦɟɬɤɚɦ ɨɤɚɡɚɥɚɫɶ ɛɨɥɶɲɟ. 

 

 

Ɋɢɫɭɧɨɤ 2.3.1 – Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɢ ɡɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 
Ƚɗɋ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɢ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɚɯ 

2.4Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ 

ɉɪɢ ɫɨɫɬɚɜɥɟɧɢɢ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɭɱɢɬɵɜɚɟɦ, ɱɬɨ 
ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɪɚɜɟɧ 1% , ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ 
ɫɨɫɬɚɜɥɹɟɬ 7 % ɨɬ . ɇɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɪɚɫɩɨɥɨɠɟɧ ɧɚ ɫɭɳɟɫɬɜɭɸɳɟɣ 
Ƚɗɋ, ɧɚ ɩɪɨɟɤɬɢɪɭɟɦɵɣ Ƚɗɋ,ɧɚ ɫɭɳɟɫɬɜɭɸɳɢɯ Ɍɗɐ. Ⱥɜɚɪɢɣɧɵɣ ɛɭɞɟɬ 
ɪɚɡɦɟɳɟɧ ɧɚ Ɍɗɋ.  ɍɫɬɚɧɨɜɥɟɧɧɭɸ ɦɨɳɧɨɫɬɶ Ƚɗɋ ɩɪɟɞɫɬɚɜɢɦ ɜ ɜɢɞɟ ɫɭɦɦɵ: 

˖ܰ˔˕.ʒЭʠ = ˓ܰ˃˄.ʒЭʠ + ˓ܰˈˊʒЭʠ.              (2.23) 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɪɚɜɧɚ: 

˖ܰ˔˕.ʒЭʠ = Ͷͳ͹ ʛʑ˕. 

max
tР

max
tР
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ɍɫɬɚɧɨɜɥɟɧɧɭɸ ɦɨɳɧɨɫɬɶ Ɍɗɋ ɩɪɟɞɫɬɚɜɢɦ ɜ ɜɢɞɟ ɫɭɦɦɵ: 

˖ܰ˔˕ʡЭʠ = ˓ܰ˃˄ʡЭʠ + ˃ܰ.˓.ʡЭʠ + ːܰ.˓.ʡЭʠ.             (2.23) 

ɉɥɚɧɢɪɨɜɚɧɢɟ ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɭɱɟɬɨɦ ɬɟɯɧɢɤɨ–ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɨɫɨɛɟɧɧɨɫɬɟɣ. Ɋɟɦɨɧɬ 
ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɬɟ ɦɟɫɹɰɵ, ɤɨɝɞɚ ɨɧɨ ɧɟ ɩɨɥɧɨɫɬɶɸ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ, ɬ.ɟ. ɧɚ Ƚɗɋ ɢɦɟɟɬɫɹ ɫɜɨɛɨɞɧɚɹ ɦɨɳɧɨɫɬɶ. 

Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ȻɪɚɦɶɧɹɫɤɨɣȽɗɋ: ˓ܨ ˈˏ˒˓.ʒЭʠ = ଵ∙ே˖˔˕˒˓.ʒЭʠ଺ ∙ ͳˏˈ˔ = ͷʹ ʛʑ˕ ∙ ˏˈ˔/ˆˑˇ.          (2.24) 

Ʉɚɩɢɬɚɥɶɧɵɣ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ Ɍɗɋ ɦɨɠɧɨ ɩɥɚɧɢɪɨɜɚɬɶ, ɢɫɯɨɞɹ ɢɡ 
ɪɚɫɱɟɬɚ ɨɫɬɚɧɨɜɨɤ ɤɚɠɞɨɝɨ ɚɝɪɟɝɚɬɚ ɧɚ ɩɟɪɢɨɞ ɪɟɦɨɧɬɚ ɜ ɫɪɟɞɧɟɦ 1 ɪɚɡ ɜ 2 ɝɨɞɚ.  ˓ܨ ˈˏʡЭʠ = (ே˖˔˕ʡЭʠଶ ∙ ଵଶ ˏˈ˔ + ே˖˔˕ʡЭʠଶ ∙ ͳˏˈ˔) ∙ ଵଶ = ͵ͳͶͻ ʛʑ˕ ∙ ˏˈ˔/ˆˑˇ. 

 

Ɋɢɫɭɧɨɤ 2.4.1 – Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɟɣ 

3Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 

3.1 ȼɵɛɨɪ ɱɢɫɥɚ ɢ ɬɢɩɚ ɚɝɪɟɝɚɬɨɜ 

ɉɪɢ ɬɟɯɧɢɤɨ–ɷɤɨɧɨɦɢɱɟɫɤɨɦ ɨɛɨɫɧɨɜɚɧɢɢ ɨɩɬɢɦɚɥɶɧɨɝɨ ɜɚɪɢɚɧɬɚ 
ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɜɵɛɨɪɚ ɱɢɫɥɚ ɢ ɬɢɩɚ ɚɝɪɟɝɚɬɨɜ ɧɟɨɛɯɨɞɢɦɨ 
ɭɱɢɬɵɜɚɬɶ ɫɥɟɞɭɸɳɢɟ ɨɫɧɨɜɧɵɟ ɩɨɥɨɠɟɧɢɹ: 

 ɜɵɛɪɚɧɧɵɟ ɩɚɪɚɦɟɬɪɵ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶ 
ɷɤɫɩɥɭɚɬɚɰɢɸ ɚɝɪɟɝɚɬɨɜ ɢ ɫɬɚɧɰɢɢ ɜ ɰɟɥɨɦ ɜɨ ɜɫɟɯ ɞɨɩɭɫɬɢɦɵɯ ɪɟɠɢɦɚɯ 
ɪɚɛɨɬɵ ɫ ɧɚɢɛɨɥɶɲɢɦ ɄɉȾ; 
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 ɧɟɨɛɯɨɞɢɦɨ ɫɬɪɟɦɢɬɫɹ ɤ ɜɵɛɨɪɭ ɦɢɧɢɦɚɥɶɧɨɝɨ ɱɢɫɥɚ 
ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɩɪɢ ɜɨɡɦɨɠɧɨ ɛɨɥɶɲɟɣ ɦɨɳɧɨɫɬɢ ɤɚɠɞɨɝɨ ɢɡ ɧɢɯ, ɱɬɨ ɩɪɢɜɨɞɢɬ 
ɤ ɭɜɟɥɢɱɟɧɢɸ ɄɉȾ ɪɟɚɤɬɢɜɧɵɯ ɬɭɪɛɢɧ ɡɚ ɫɱɟɬ ɦɚɫɲɬɚɛɧɨɝɨ ɷɮɮɟɤɬɚ, 
ɫɧɢɠɟɧɢɸ ɫɬɨɢɦɨɫɬɢ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɫɨɤɪɚɳɟɧɢɸ ɫɪɨɤɨɜ 
ɢɡɝɨɬɨɜɥɟɧɢɹ, ɦɨɧɬɚɠɚ ɢ ɱɢɫɥɟɧɧɨɫɬɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɩɟɪɫɨɧɚɥɚ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ. 

ȼɵɛɨɪ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɝɥɚɜɧɵɯ ɭɧɢɜɟɪɫɚɥɶɧɵɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨɛɵ ɞɥɹ ɤɚɠɞɨɝɨ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɬɢɩɚ 
ɬɭɪɛɢɧ, ɧɚɦɟɬɢɬɶ ɬɚɤɢɟ ɜɚɪɢɚɧɬɵ ɞɢɚɦɟɬɪɚ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɢ ɫɢɧɯɪɨɧɧɨɣ 
ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ, ɩɪɢ ɤɨɬɨɪɵɯ ɜ ɨɛɥɚɫɬɢ ɞɨɩɭɫɬɢɦɵɯ ɪɟɠɢɦɨɜ ɩɨ ɧɚɩɨɪɭ ɢ 
ɪɚɫɯɨɞɭ ɜɨɞɵ, ɩɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ ɪɚɛɨɬɚɥɚ ɛɵ ɫ ɧɚɢɛɨɥɶɲɢɦ ɄɉȾ ɩɪɢ 
ɦɢɧɢɦɚɥɶɧɨɦ ɡɚɝɥɭɛɥɟɧɢɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɢ ɤɨɥɢɱɟɫɬɜɟ ɭɫɬɚɧɨɜɥɟɧɧɵɯ 
ɚɝɪɟɝɚɬɨɜ.  

ɇɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɨɣ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 
Ƚɗɋ, ɞɥɹ ɷɬɨɝɨ ɫɬɪɨɢɬɫɹ ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɫ ɭɤɚɡɚɧɢɟɦ ɥɢɧɢɣ ɨɝɪɚɧɢɱɟɧɢɣ ɞɥɹ 
ɪɚɡɥɢɱɧɵɯ ɪɟɠɢɦɨɜ , ɩɪɢɜɟɞɟɧɨ ɧɚ ɪɢɫɭɧɨɤɟ 3.1.  

ɉɨɫɬɪɨɟɧɢɟ ɷɬɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɛɵɥɨ ɜɵɩɨɥɧɟɧɨ ɩɨ ɫɥɟɞɭɸɳɟɦɭ 
ɭɪɚɜɧɟɧɢɸ: ܪʒЭʠሺܳʒЭʠሻ = ̝ܸ)ʑʐݖ ˓˃˄) − ʜʐሺܳʜʐሻݖ − ∆ℎ,            (3.1) 

ɝɞɟ zʑʐ(V̝ ˓˃˄) – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ, ɤɨɬɨɪɚɹ ɢɡɦɟɧɹɟɬɫɹ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɨɛɴɟɦɚ ɫɪɚɛɨɬɤɢ  V˔˓˃˄ ɨɬ ɇɉɍ ɞɨ ɍɆɈ; zʜʐሺQʜʐሻ – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɯɨɞɚ; ∆h –  ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɪɨɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ. 

Ɍɚɤɠɟ ɩɨɫɬɪɨɟɧɚ ɤɪɢɜɚɹ ɡɚɜɢɫɢɦɨɫɬɢ ܪʒЭʠሺܳʒЭʠሻ ɩɪɢ ݖʑʐଵ = ͵ͺʹ,Ͷ͸  ɦ ɞɥɹ 
ɞɟɤɚɛɪɹ–ɹɧɜɚɪɹ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ.  

Ɉɩɪɟɞɟɥɟɧɢɟ ɨɝɪɚɧɢɱɟɧɢɹ ɪɚɛɨɬɵ ɬɭɪɛɢɧ: 
Ɉɝɪɚɧɢɱɟɧɢɟ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ, ɨɩɪɟɞɟɥɹɟɦɨɟ 

ɭɪɚɜɧɟɧɢɟɦ: 

˖ܰ˔˕.˓˃˔˚. = ݇ே ∙ ʒЭʠܪ ∙ ܳʒЭʠ,               (3.2) 

ɝɞɟ ݇ே– ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ, ݇ே = ͺ,ʹ 
Ɉɝɪɚɧɢɱɟɧɢɟ ɩɨ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ, ɤɨɬɨɪɭɸ ɞɨ ɜɵɛɨɪɚ 

ɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɛɵɥɚ ɩɨɫɬɪɨɟɧɚ ɩɨ ɡɚɜɢɫɢɦɨɫɬɢ: ܳʒЭʠ = ொʒЭʠ೘𝑎ೣ∙√𝐻ʒЭʠ√𝐻˓˃˔˚𝑁                  (3.3) 

ɝɞɟ  
max
ȽɗɋQ  – ɦɚɤɫɢɦɚɥɶɧɚɹ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ Ƚɗɋ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ 

ɪɚɛɨɬɟ ɝɢɞɪɨɫɬɚɧɰɢɢ ɩɪɢ ɪɚɫɱɟɬɧɨɦ ɧɚɩɨɪɟ ܪ˓˃˔˚ே = ͸͸,ʹ ˏ 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ ȼ, ɬɚɛɥɢɰɟ ȼ.1.  
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Ɋɢɫɭɧɨɤ 3.1– Ɋɟɠɢɦɧɨɟ ɩɨɥɟ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ȼɪɚɦɶɹɧɫɤɨɣ Ƚɗɋ ɩɨ ɧɚɩɨɪɭ 
ɢ ɪɚɫɯɨɞɭ 

 
ɉɨ ɪɟɠɢɦɧɨɦɭ ɩɨɥɸ ɨɩɪɟɞɟɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ: 
 ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ܪ˓ = ͸͸,ʹͲ ˏ;  
 ɦɢɧɢɦɚɥɶɧɵɣ ɧɚɩɨɪ ܪ௠𝑖௡ = ͷͻ,ͺͲ ˏ; 
 ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ ܪ௠௔௫ = ͹ʹ,ͶͲ ˏ; 
 ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ܳ௠௔௫ = ͹͸ͺ ˏଷ/˔. 
Ⱦɥɹ ɩɨɥɭɱɟɧɧɨɝɨ ɞɢɚɩɚɡɨɧɚ ɢɡɦɟɧɟɧɢɹ ɧɚɩɨɪɚ ɩɨ ɫɩɪɚɜɨɱɧɵɦ 

ɦɚɬɟɪɢɚɥɚɦ ɩɨɞɛɢɪɚɟɦ ɜɫɟ ɜɨɡɦɨɠɧɵɟ ɬɢɩɵ ɝɢɞɪɨɬɭɪɛɢɧ, ɢɫɯɨɞɹ ɢɡ 
ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɣ: 

1) ɡɧɚɱɟɧɢɟ ɩɪɟɞɟɥɶɧɨɝɨ ɧɚɩɨɪɚ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɶɲɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ 
ɪɚɫɱɟɬɧɨɝɨ; 

2) ɨɬɧɨɲɟɧɢɟ ܪ௠𝑖௡/ܪ˒˓ = ͷͻ,ͺ/ͻͲ = Ͳ,͸͸ ɞɥɹ ɉɅȾ ɬɭɪɛɢɧ, ɞɥɹ ɊɈ ܪ௠𝑖௡/ܪ˒˓ = ͷͻ,ͺ/͹ͷ = Ͳ,ͺ  ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɶɲɟ ɫɩɪɚɜɨɱɧɵɯ ɞɚɧɧɵɯ. 
3) ɦɚɤɫɢɦɚɥɶɧɵɣ ɞɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧ ɞɨɥɠɟɧ 

ɜɵɛɢɪɚɬɶɫɹ ɫ ɭɱɟɬɨɦ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɤ ɦɟɫɬɭ ɦɨɧɬɚɠɚ. 
Ⱦɢɚɩɚɡɨɧɭ ɧɚɩɨɪɨɜ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅȾ90–ȼ450 ɢ ɊɈ75–ȼ 

ɫɨ ɫɥɟɞɭɸɳɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɦɢ ɜ ɬɚɛɥɢɰɟ 3.1.2. 
 

Ɍɚɛɥɢɰɚ 3.1.2 – ɉɚɪɚɦɟɬɪɵ ɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɉɚɪɚɦɟɬɪ ɉɅȾ90–ȼ450 ɊɈ75–ȼ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ ɝɢɞɪɨɬɭɪɛɢɧ Hɩɪɟɞ, ɦ 90 75 
Ⱦɢɚɩɚɡɨɧ ɪɟɝɭɥɢɪɨɜɚɧɢɹ Hmin/Hmax 0,5 0,6 
Ɉɩɬɢɦɚɥɶɧɚɹ ɩɪɢɜɟɞɟɧɧɚɹ ɱɚɫɬɨɬɚ 
ɜɪɚɳɟɧɢɹ 

N’10, ɦɢɧ-1 85 83 

Ɉɩɬɢɦɚɥɶɧɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ Q’10, ɥ/ɫ 820 1020 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 3.1.2 
ɉɚɪɚɦɟɬɪ ɉɅȾ90–ȼ450 ɊɈ75–ȼ 

Ɉɩɬɢɦɚɥɶɧɵɣ ɄɉȾ ɦɨɞɟɥɢ ηɦɨ 0,921 0,920 

ɉɪɢɜɟɞɟɧɧɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ Q’1max, ɥ/ɫ 1300 1200 
Ʉɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ σ ɩɪɢ Q’1max  0,45 0,13 
ɉɪɢɜɟɞɟɧɧɵɣ ɞɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ 
ɤɨɥɟɫɚ 

D’1ɦ, ɦ  
0,46 

0,46 

ɇɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ Hɦ, ɦ 4 4 
Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ tɦ, Cɨ 16 7 

3.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɬɭɪɛɢɧ 

ɇɚ Ƚɍɏ ɬɭɪɛɢɧɵ ɧɚɦɟɱɟɧɨ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɪɚɫɱɟɬɧɵɟ ɬɨɱɤɢ Ɋ1, ɤɨɬɨɪɵɟ 
ɹɜɥɹɸɬɫɹ ɬɨɱɤɚɦɢ ɩɟɪɟɫɟɱɟɧɢɹ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɥɢɧɢɢ, ɩɪɨɜɟɞɟɧɧɨɣ ɱɟɪɟɡ 
ɨɩɬɢɦɚɥɶɧɵɣ ɄɉȾ ɢ ɥɢɧɢɢ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɪɚɡɜɨɪɨɬɚ ɥɨɩɚɫɬɟɣ ɬɭɪɛɢɧ. ȼ ɷɬɨɣ 
ɬɨɱɤɟ ɨɩɪɟɞɟɥɹɟɦ ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɢ ɄɉȾ: 

 ɉɅȾ90–ȼ450: ܳ′ଵ௣ = ͳ,ʹ͹ ˏଷ/˔, 𝜂ଵ௣ = Ͳ,ͻͲ͸; 
 ɊɈ75–ȼ:  ܳ′ଵ௣ = ͳ,ͳ͹ ˏଷ/˔, 𝜂ଵ௣ = Ͳ,ͺͺ͵.  
Ⱦɥɹ ɛɨɥɟɟ ɨɩɬɢɦɚɥɶɧɨɝɨ ɜɵɛɨɪɚ ɜɚɪɢɚɧɬɚ ɝɢɞɪɨɬɭɪɛɢɧɵ ɪɚɫɱɟɬɵ 

ɜɵɩɨɥɧɟɧɵ ɞɥɹ ɪɹɞɚ ɫɬɚɧɞɚɪɬɧɵɯ ɞɢɚɦɟɬɪɨɜ, ɧɚɱɢɧɚɹ ɫ ɦɚɤɫɢɦɚɥɶɧɨ 
ɜɨɡɦɨɠɧɨɝɨ ɞɥɹ ɤɚɠɞɨɝɨ ɬɢɩɚ ɬɭɪɛɢɧ.  

ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ Т  ɨɩɪɟɞɟɥɟɧɨ ɩɨ ɮɨɪɦɭɥɟ: 𝜂் = ͳ − ሺͳ − 𝜂ˏሻ ∙ [ሺͳ − ሻߝ + ߝ ∙ √𝐷భˏ𝐷భఱ ∙ √𝐻ˏ𝐻˓భబ ∙ √ఔːఔˏఱ ],           (3.4) 

𝜂் = ͳ − ሺͳ − Ͳ,ͺͻ͵ሻ ∙ [ሺͳ − Ͳ,͹ͷሻ + Ͳ,͹ͷ ∙ √Ͳ,Ͷ͸͵,ͷͷఱ ∙ √ Ͷ͸͸,ʹభబ ∙ √ͳ,ͳͶͳ,Ͳͳఱ ] = Ͳ,ͻ͵ʹ 

ɝɞɟ D1ɦ,  ɇɦ – ɞɢɚɦɟɬɪ ɢ ɧɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ (ɬɚɛɥɢɰɚ 1.2), ɦ; 
ì – ɄɉȾ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ (ɪɢɫɭɧɤɢ 1.2,1.3); 

D1, ɊH  – ɞɢɚɦɟɬɪ ɢ ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ, ɦ; 
ɧ , ɦ – ɤɨɷɮɮɢɰɢɟɧɬɵ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɞɥɹ ɦɨɞɟɥɢ ɢ 

ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ, ɡɚɜɢɫɹɳɢɟ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɞɥɹ ɧɚɬɭɪɧɵɯ ɢ ɦɨɞɟɥɶɧɵɯ 
ɭɫɥɨɜɢɣ tɧ ɢ tɦ   [1]; 

 – ɤɨɷɮɮɢɰɢɟɧɬ, ɜɵɪɚɠɚɸɳɢɣ ɨɬɧɨɲɟɧɢɟ ɩɨɬɟɪɶ ɬɪɟɧɢɹ ɤɨ ɜɫɟɦ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɩɨɬɟɪɹɦ, ɞɥɹ ɉɅ ɬɭɪɛɢɧ   = 0,75 [1]. 

Ɇɨɳɧɨɫɬɶ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ: 

௔ܰ∗ = ͻ,ͺͳ ∙ ଵଶܦ ∙ ܳଶ′ ∙ ௣ܪ ∙ ௣ܪ√ ∙ 𝜂் ∙ 𝜂ʒ,             (3.5) 

௔ܰ∗ = ͻ,ͺͳ ∙ ͵,ͷͷଶ ∙ ͳ,ͳ͹ ∙ ͸͸,ʹ ∙ √͸͸,ʹ ∙ Ͳ,ͻ͵ʹ ∙ Ͳ,ͻ͹ = ͸ͻ,͹ͳ ʛʑ˕. 
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ɝɞɟ 1Q– ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ, ɦ3/ɫ;    

Ƚ – ɫɪɟɞɧɢɣ ɄɉȾ ɝɟɧɟɪɚɬɨɪɚ, Ƚ  = 0,97 [1]. 
ɑɢɫɥɨ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɧɚ Ƚɗɋ ɚɝɪɟɝɚɬɨɜ ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ:  ܼ௔∗ = ே˖˔˕ே𝑎∗ = ସଵ଻଺ଽ,଻ଵ = ͷ,ͻͺ ˛˕ ≈ ͸ ˛˕,             (3.6) 

ɝɞɟ ˖ܰ˔˕– ɪɚɫɱɟɬɧɚɹ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ, ˖ܰ˔˕ = Ͷͳ͹ ʛʑ˕ ܼ௔∗  ɨɤɪɭɝɥɹɟɦ ɞɨ ɛɨɥɶɲɟɝɨ ɰɟɥɨɝɨ ɡɧɚɱɟɧɢɹ ܼ௔, ɤɪɚɬɧɨɝɨ 2 ɢɥɢ 3. 
ɍɬɨɱɧɟɧɚ ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ: 

௔ܰ = ே˖˔˕௓𝑎 = ସଵ଻଺ = ͸ͻ,ͷ ʛʑ˕.               (3.7) 

ɋɢɧɯɪɨɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ: ݊௖∗ = ௡𝑝′ ∙√∆௣∙𝐻˓˃˔˚𝐷భ                  (3.8) 

݊௖∗ = ͺ͵,Ͳ ∙ √ͳ,ͲͶͶ ∙ ͸͸,ʹ͵,ͷͷ = ͳͻͶ,͵ ˑ˄/ˏˋː, 
ɝɞɟ݊௣′ – ɩɪɢɜɟɞɟɧɧɚɹ ɱɚɫɬɨɬɚ ɜ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ ɧɚ Ƚɍɏ; ∆݌ = 𝜂ʡ𝜂ʛ= 1,044 – ɩɨɩɪɚɜɤɚ ɧɚ ɩɪɢɜɟɞёɧɧɭɸ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɩɪɢ ɩɟɪɟɯɨɞɟ 
ɨɬ ɦɨɞɟɥɢ ɤ ɧɚɬɭɪɟ. 

ɉɨ ɩɨɥɭɱɟɧɧɨɣ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ ɩɪɢɧɹɬɨ ɛɥɢɠɚɣɲɟɟ 
ɛɨɥɶɲɟɟ ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ ݊௖ = ʹͲͲ ˑ˄/ˏˋː. 

ɉɪɢɜɟɞɟɧɧɵɟ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɢɡɜɟɫɬɧɵɦ ɧɚɩɨɪɚɦ – 
ɦɚɤɫɢɦɚɥɶɧɨɦɭ, ɪɚɫɱɟɬɧɨɦɭ ɢ ɦɢɧɢɦɚɥɶɧɨɦɭ: ݊ଵ௠𝑖௡′ = ௡೎∙𝐷భ√∆௣∙𝐻೘𝑎ೣ = ଶ଴଴∙ଷ,ହହ√ଵ,଴ସସ∙଻ଶ,ସ = ͺͻ,ͻ ˑ˄/ˏˋː,            (3.9) ݊ଵ௣′ = ௡೎∙𝐷భ√∆௣∙𝐻𝑝 = ଶ଴଴∙ଷ,ହହ√ଵ,଴ସସ∙଺଺,ଶ = ͺͷ,Ͷ ˑ˄/ˏˋː,           (3.10) 

݊ଵ௠௔௫′ = ௡೎∙𝐷భ√∆௣∙𝐻೘𝑖೙ = ଶ଴଴∙ଷ,ହହ√ଵ,଴ସସ∙ହଽ,଼ = ͺͳ,͹ ˑ˄/ˏˋː.          (3.11) 

ɇɚ ɭɧɢɜɟɪɫɚɥɶɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ ɩɪɨɜɟɞɟɧɵ ɥɢɧɢɢ n`max, n`p, n`min. 
Ɉɩɪɟɞɟɥɟɧɨ ɨɤɨɧɱɚɬɟɥɶɧɨ ɩɨɥɨɠɟɧɢɟ ɪɚɫɱɟɬɧɵɯ ɬɨɱɟɤ. Ⱦɥɹ ɷɬɨɝɨ ɧɚ ɥɢɧɢɢ n`p 
ɩɨɞɨɛɪɚɧɨ ɬɚɤɨɟ ɫɨɱɟɬɚɧɢɟ 𝜂் ɢ ܳଵ′ , ɱɬɨɛɵ ɜɵɩɨɥɧɹɥɨɫɶ ɪɚɜɟɧɫɬɜɨ: ܳଵ′ ∙ 𝜂் = ே𝑎ଽ,଼ଵ∙𝐷భమ∙𝐻𝑝∙√𝐻𝑝∙𝜂ˆ             (3.12) 
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ܳଵ′ ∙ 𝜂் = ͸ͻ,ͷͻ,ͺͳ ∙ ͵,ͷͷଶ ∙ ͸͸,ʹ ∙ √͸͸,ʹ ∙ Ͳ,ͻ͹ = ͳ,Ͳ͸ ˏଷ/˔. 
Ⱦɥɹ ɞɚɥɶɧɟɣɲɢɯ ɪɚɫɱɟɬɨɜ ɧɚ Ƚɍɏ ɧɭɠɧɨ ɧɚɧɟɫɬɢ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ. 

Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɚɝɪɟɝɚɬɚ, 
ɧɟɨɛɯɨɞɢɦɨ, ɧɚ ɥɢɧɢɢ n`min ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɧɚɩɨɪɭ ɇmax, ɩɨɞɫɬɚɜɢɜ ɜ 
ɭɪɚɜɧɟɧɢɟ (3.12) ɜɦɟɫɬɨ ɇɪ ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ, ɧɚɯɨɞɢɦ ɬɨɱɤɭ ɢ ɫɨɟɞɢɧɹɟɦ 
ɟɟ ɫ ɪɚɫɱɟɬɧɨɣ ɭɬɨɱɧɟɧɧɨɣ.  ܳଵ′ ∙ 𝜂் = ͸ͻ,ͷͻ,ͺͳ ∙ ͵,ͷͷଶ ∙ ͹ʹ,Ͷ ∙ √͹ʹ,Ͷ ∙ Ͳ,ͻ͹ = Ͳ,ͻʹ ˏଷ/˔. 

Ʌɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɬɭɪɛɢɧɟ ɫɬɪɨɢɥɚɫɶ ɩɚɪɚɥɥɟɥɶɧɨ ɢɡɨɥɢɧɢɹɦ 
ɨɬɤɪɵɬɢɹ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɚɯ 3.2.1, 3.2.2. 

 
Ɍɚɛɥɢɰɚ 3.2.1– Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅȾ90–ȼ450 ɞɥɹ 
ɪɚɡɥɢɱɧɵɯ ɡɧɚɱɟɧɢɣ D1 
D1, ɦ 4,25 4,5 4,75 5 5,3 5,6 
ηɬ, 0,942 0,943 0,943 0,943 0,944 0,944 
N'a, Ɇȼɬ 110,78 124,25 138,49 153,51 172,55 192,71 
n, ɲɬ 3,76 3,36 3,01 2,72 2,42 2,16 
nɨɤɪ, ɲɬ 4 4 4 3 3 3 
N1ɝɚ. Ɇȼɬ 104,3 104,3 104,3 139,0 139,0 139,0 
ΔP 1,040 1,040 1,041 1,041 1,042 1,042 
n* ɫɢɧɯ, ɨɛ/ɦɢɧ 165,9 156,8 148,5 141,1 133,2 126,1 
nɫɢɧɯ, ɨɛ/ɦɢɧ 166,7 166,7 150 142,9 136,4 136,4 
n'p, ɨɛ/ɦɢɧ 89,8 95,1 90,3 90,6 91,6 96,8 
n'min, ɨɛ/ɦɢɧ 85,4 90,4 85,8 86,1 87,1 92,0 
n'max, ɨɛ/ɦɢɧ 81,6 86,4 82,1 82,3 83,2 87,9 

 
Ɍɚɛɥɢɰɚ 3.2.2– Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɝɢɞɪɨɬɭɪɛɢɧɵ ɊɈ75–ȼ ɞɥɹ 
ɪɚɡɥɢɱɧɵɯ ɡɧɚɱɟɧɢɣ D1 
D1, ɦ 3,15 3,35 3,55 3,75 4 4,25 
ηɬ, 0,931 0,932 0,932 0,932 0,933 0,933 
N'a, Ɇȼɬ 54,82 62,04 69,71 77,82 88,59 100,06 
n, ɲɬ 7,61 6,72 5,98 5,36 4,71 4,17 
nɨɤɪ, ɲɬ 8 8 6 6 6 6 
N1ɝɚ. Ɇȼɬ 52,1 52,1 69,5 69,5 69,5 69,5 
ΔP 1,043 1,043 1,044 1,044 1,045 1,045 
n* ɫɢɧɯ, ɨɛ/ɦɢɧ 218,9 205,9 194,3 184,0 172,6 162,5 
nɫɢɧɯ, ɨɛ/ɦɢɧ 230,8 214,3 200 187,5 187,5 166,7 
n'p, ɨɛ/ɦɢɧ 92,1 90,9 89,9 89,0 94,9 89,6 
n'min, ɨɛ/ɦɢɧ 87,5 86,4 85,4 84,6 90,2 85,2 
n'max, ɨɛ/ɦɢɧ 83,7 82,6 81,7 80,9 86,2 81,4 
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ɉɪɢɜɟɞɟɧɧɵɟ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɞɥɹ ɬɭɪɛɢɧ ɫ ɪɚɡɧɵɦ ɞɢɚɦɟɬɪɨɦ D1  
(ɦɚɤɫɢɦɚɥɶɧɚɹ, ɪɚɫɱɟɬɧɚɹ ɢ ɦɢɧɢɦɚɥɶɧɚɹ) ɞɨɥɠɧɵ ɪɚɡɦɟɳɚɬɶɫɹ ɧɚ Ƚɍɏ ɬɚɤɢɦ 
ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɜ ɞɢɚɩɚɡɨɧɟ ɧɚɩɨɪɨɜ ɇɪ–ɇmax ɝɢɞɪɨɬɭɪɛɢɧɚ ɪɚɛɨɬɚɥɚ ɫ 
ɧɚɢɛɨɥɶɲɢɦ ɄɉȾ. Ɍɚɤ ɠɟ ɧɟɨɛɯɨɞɢɦɨ ɫɬɪɟɦɢɬɫɹ ɤ ɦɢɧɢɦɚɥɶɧɨɦɭ ɱɢɫɥɭ 
ɚɝɪɟɝɚɬɨɜ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ. ɍɬɨɱɧɟɧɧɚɹ ɪɚɫɱɟɬɧɚɹ ɬɨɱɤɚ ɞɨɥɠɧɚ 
ɧɚɯɨɞɢɬɶɫɹ ɜ ɨɛɥɚɫɬɢ ɪɟɤɨɦɟɧɞɭɟɦɨɝɨ ɞɢɚɩɚɡɨɧɚ ɪɚɫɯɨɞɨɜ ɢ ɤɚɜɢɬɚɰɢɢ. Ʉ 
ɞɚɥɶɧɟɣɲɟɦɭ ɪɚɫɫɦɨɬɪɟɧɢɸ ɩɪɢɦɟɦ ɫɥɟɞɭɸɳɢɟ ɜɚɪɢɚɧɬɵ ɝɢɞɪɨɬɭɪɛɢɧ ɪɚɡɧɵɯ 
ɞɢɚɦɟɬɪɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 3.1.2, 3.1.3 ɢ 3.1.4: 

 ɉɅȾ90–ȼ450: Za = 4, nc= 150 ɨɛ/ɦɢɧ, D1=4,75 ɦ; 
 ɊɈ75–ȼ: Za = 6, nc= 200 ɨɛ/ɦɢɧ, D1=3,55 ɦ; 
Ƚɢɞɪɨɬɭɪɛɢɧɵ ɦɨɠɧɨ ɩɪɢɧɢɦɚɬɶ ɤ ɭɫɬɚɧɨɜɤɟ, ɬɚɤ ɤɚɤ ɨɩɬɢɦɭɦ ɄɉȾ 

ɝɢɞɪɨɬɭɪɛɢɧ ɧɚɯɨɞɢɬɫɹ ɜ ɪɟɤɨɦɟɧɞɭɟɦɨɦ ɞɢɚɩɚɡɨɧɟ ɩɪɢɜɟɞɟɧɧɵɯ ɱɚɫɬɨɬ 
ɜɪɚɳɟɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɞɢɚɩɚɡɨɧɭ ɧɚɩɨɪɨɜ ɇɪ–ɇmax. 

ɇɟɰɟɥɟɫɨɨɛɪɚɡɧɨ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɞɪɭɝɢɟ ɡɧɚɱɟɧɢɹ ɞɢɚɦɟɬɪɨɜ, ɬɚɤ ɤɚɤ ɩɪɢ 
ɞɪɭɝɢɯ ɡɧɚɱɟɧɢɹɯ ɞɢɚɦɟɬɪɨɜ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬ 
ɤɚɜɢɬɚɰɢɢ, ɪɚɫɱɟɬɧɚɹ ɬɨɱɤɚ ɥɢɛɨ ɧɟ ɩɨɩɚɞɚɟɬ ɜ ɪɟɤɨɦɟɧɞɭɟɦɵɣ ɞɢɚɩɚɡɨɧ 
ɢɡɦɟɧɟɧɢɹ Qmax ɢ σ, ɥɢɛɨ ɟɫɥɢ ɩɨɩɚɞɚɟɬ, ɬɨ ɥɢɲɶ ɩɪɢ ɛɨɥɶɲɨɦ ɤɨɥɢɱɟɫɬɜɟ ȽȺ, 
ɥɢɛɨ ɧɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɪɟɤɨɦɟɧɞɭɟɦɨɦɭ ɪɚɫɩɨɥɨɠɟɧɢɸ ɨɩɬɢɦɭɦɚ ɄɉȾ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɥɢɧɢɣ ɩɪɢɜɟɞɟɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɩɪɢ ɇɪ– ɇmax. ɋɥɟɞɭɟɬ 
ɨɬɦɟɬɢɬɶ, ɱɬɨ ɤɪɢɬɟɪɢɟɦ ɜɵɛɨɪɚ ɬɭɪɛɢɧɵ ɹɜɥɹɟɬɫɹ, ɜ ɬɨɦ ɱɢɫɥɟ, ɢ ɦɢɧɢɦɚɥɶɧɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ȽȺ). 

3.3 ɉɪɨɜɟɪɤɚ ɪɚɛɨɬɵ ɝɢɞɪɨɬɭɪɛɢɧɵ ɩɪɢ ɨɝɪɚɧɢɱɟɧɢɢ ɩɨ 
ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ 

Ʌɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ ɫ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 
ɩɟɪɟɫɱɢɬɚɧɚ ɜ ɤɨɨɪɞɢɧɚɬɭ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɥɹ ɞɜɭɯ ɡɧɚɱɟɧɢɣ 
ɧɚɩɨɪɚ ܪ௠௔௫ = ͹ʹ,Ͷ  ɦ ɢ ܪ௠𝑖௡ = ͷͻ,ͺ ˏ  ɩɨ ɮɨɪɦɭɥɟ: ܳଵ′ = ொ೘𝑖೙௓𝑎∙𝐷భమ∙√𝐻𝑝∙∆௣               (3.13) 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɫɜɟɞɟɦ ɜ ɬɚɛɥɢɰɭ 3.3.1.  
 

Ɍɚɛɥɢɰɚ3.3.1 – Ʉɨɨɪɞɢɧɚɬɵ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ 
ɉɚɪɚɦɟɬɪɵ ɉɅȾ90–ȼ450–475 ɊɈ75–ȼ–355 

Q′(Hmax) 511 913 
Q′(Hmin) 562 1004 

 
Ʌɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ ɢɡɨɛɪɚɠɟɧɵ ɧɚ Ƚɍɏ 

(ɉɪɢɥɨɠɟɧɢɟȼ, ɪɢɫɭɧɨɤ ȼ.1, ȼ.2). 
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3.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɭɫɬɚɧɨɜɤɢ ɝɢɞɪɨɬɭɪɛɢɧɵ ɞɥɹ 
ɨɛɟɫɩɟɱɟɧɢɹ ɟɟ ɛɟɡɤɚɜɢɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ 

Ɉɬɦɟɬɤɚ ɡɚɝɥɭɛɥɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɞɥɹ ɟё ɛɟɡɤɚɜɢɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ 
ɧɚɣɞɟɧɚ ɩɨ ɮɨɪɦɭɥɟ: ܼߘ˓.ˍ. = ܼː˄ሺܳː˄ሻ +  ௦,              (3.14)ܪ

ɝɞɟ ܼː˄ሺܳː˄ሻ– ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɇȻ ɩɪɢܳː˄, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦɭ 
ɪɚɫɱёɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ܪ௦, ɦ. 

Ƚɥɭɛɢɧɚ ɨɬɫɚɫɵɜɚɧɢɹ ɪɚɫɫɱɢɬɚɧɚ ɞɥɹ ɬɪɟɯ ɧɚɢɛɨɥɟɟ ɨɩɚɫɧɵɯ ɫ ɬɨɱɤɢ 
ɡɪɟɧɢɹ ɤɚɜɢɬɚɰɢɢ ɫɥɭɱɚɟɜ, ɬɨ ɟɫɬɶ ɬɪɟɛɭɸɳɢɯ ɧɚɢɛɨɥɶɲɟɝɨ ɡɚɝɥɭɛɥɟɧɢɹ 
ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ: 

– Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ c Hmax; 
– Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ ɪɚɫɱɟɬɧɨɣ ɦɨɳɧɨɫɬɢ c Hɪɚɫɱ; 
– Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ Hmin ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɦɨɳɧɨɫɬɶɸ ɧɚ 

ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ. 
ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ ɨɩɪɟɞɟɥɟɧɚ ɩɨ ɮɨɪɦɭɥɟ: ܪ௦ = 𝐵 − ௓ː˄ሺொː˄ሻଽ଴଴ − ݇𝜎 ∙ 𝜎 ∙ ܪ + ∆ܼ˘.˒ˎ − ͳ,ͷ,          (3.15) 

ɝɞɟ B – ɚɬɦɨɫɮɟɪɧɨɟ ɛɚɪɨɦɟɬɪɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ, ȼ = 10,33 ɦ.ɜɨɞ.ɫɬ; ܼː˄ሺܳː˄ሻ– ɨɬɦɟɬɤɚ ɇȻ ɩɪɢ ɞɚɧɧɨɦ ɪɚɫɯɨɞɟ, 13,5ɦ; 
σ – ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɭɧɢɜɟɪɫɚɥɶɧɨɣ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɞɥɹ ɪɚɫɱɟɬɧɵɯ ɭɫɥɨɜɢɣ; ∆ܼ˘.˒ˎ– ɪɚɡɧɨɫɬɶ ɨɬɦɟɬɨɤ ɯɚɪɚɤɬɟɪɧɵɯ ɩɥɨɫɤɨɫɬɟɣ ɦɨɞɟɥɶɧɨɣ ɢ ɧɚɬɭɪɧɨɣ 
ɬɭɪɛɢɧ, ɞɥɹ ɉɅ ɬɭɪɛɢɧ ɪɚɜɧɚ 0, ɞɥɹ ɉɅȾ ∆ܼ˘.˒ˎ = 𝐵଴ ʹ⁄ .  

ȼɵɫɨɬɚ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ 𝐵଴ ɩɟɪɟɫɱɢɬɵɜɚɟɬɫɹ ɫ 
ɦɨɞɟɥɢ ɩɨ ɮɨɪɦɭɥɟ:  𝐵଴ = 𝐵଴ˏ ∙ ଵːܦ ⁄ˏଵܦ , ɝɞɟ 𝐵଴ˏ, ܦଵˏ – ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜɵɫɨɬɚ ɧɚɩɪɚɜɥɹɸɳɟɝɨ 
ɚɩɩɚɪɚɬɚ ɢ ɞɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ. 

3.4.1 Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɝɢɞɪɨɚɝɪɟɝɚɬɚ c ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɶɸ ɢ ɇmax 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ɝɢɞɪɨɬɭɪɛɢɧɵ ɩɪɢɜɟɞёɦ ɜ 
ɬɚɛɥɢɰɵ: 3.4.1, 3.4.2, 3.4.3, 3.4.4, 3.4.6 ɢ 3.4.6, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɜɟɥɢɱɢɧɨɣ 
ɧɚɩɨɪɚ ɇ. ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ ɨɩɪɟɞɟɥɟɧɚ ɩɨ ɮɨɪɦɭɥɟ:  ܪ௦ଵ = ͳͲ,͵͵ − ௓ː˄ሺொː˄ሻଽ଴଴ − 𝜎 ∙ ௠௔௫ܪ + ͳ − ͳ,ͷ,          (3.16) ܼߘ˓.ˍ.ଵ = ܼː˄ሺܳː˄ሻ + ௦ଵ,             (3.17) ܳଵܪ = ܳଵ′ ∙ ଵଶܦ ∙ ௠௔௫ܪ√ ∙  (3.18)             ݌∆
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Ɍɚɛɥɢɰɚ 3.4.1 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ɝɢɞɪɨɬɭɪɛɢɧɵ 
ɉɅȾ90–ȼ450–475 ɩɪɢ ɪɚɛɨɬɟ ɨɞɧɨɝɨ ȽȺ ɫ Hmax 

 
D1, ɦ ∆1 𝑸૚′ ,ɦ3/ɫ 𝑸,ɦ3/ɫ 𝒁ː˄,ɦ 𝝈 𝑯𝒔૚, 

ɦ 
РК,ɦ 

ɇmax 4,75 1,041 0,95 165,56 346,72 0,19 –1,94 344,78 
 

Ɍɚɛɥɢɰɚ 3.4.2 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ɝɢɞɪɨɬɭɪɛɢɧɵ ɊɈ75–
ȼ–355 ɩɪɢ ɪɚɛɨɬɟ ɨɞɧɨɝɨ ȽȺ ɫ Hmax 

 D1, ɦ ∆1 𝑸૚′ ,ɦ3/ɫ 𝑸,ɦ3/ɫ 𝒁ː˄,ɦ 𝝈 𝑯𝒔૚, ɦ РК,ɦ 
ɇmax 3,55 1,041 1,18 117,50 312,83 0,189 –2,20 310,63 

 

3.4.2 Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɝɢɞɪɨɚɝɪɟɝɚɬɚc ɪɚɫɱɟɬɧɨɣ ɦɨɳɧɨɫɬɶɸ ɢ ɇɪɚɫɱ 

ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ ɨɩɪɟɞɟɥɟɧɚ ɩɨ ɮɨɪɦɭɥɟ: ܪ௦ଶ = ͳͲ,͵͵ − ௓ː˄ሺொː˄ሻଽ଴଴ − 𝜎 ∙ ௣ܪ + ͳ − ͳ,ͷ,           (3.19) ܼߘ˓.ˍ.ଶ = ܼː˄ሺܳː˄ሻ + ௦ଶ,             (3.20) ܳଶܪ = ܳଶ′ ∙ ଵଶܦ ∙ ௣ܪ√ ∙  (3.21)              ݌∆

 
Ɍɚɛɥɢɰɚ 3.4.3 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ɝɢɞɪɨɬɭɪɛɢɧɵ 
ɉɅȾ90–ȼ450–475 ɩɪɢ ɪɚɛɨɬɟ ɨɞɧɨɝɨ ȽȺ ɫ Hɪɚɫɱ 

 D1, ɦ ∆1 ܳଵ′ ,ɦ3/ɫ ܳ,ɦ3/ɫ ܼː˄,ɦ 𝜎 ܪ௦ଵ, ɦ РК,ɦ 
ɇɪ 4,75 1,041 0,98 183,56 347,17 0,23 –6,19 340,98 

 
Ɍɚɛɥɢɰɚ 3.4.4 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ɝɢɞɪɨɬɭɪɛɢɧɵ ɊɈ75–
ȼ–355 ɩɪɢ ɪɚɛɨɬɟ ɨɞɧɨɝɨ ȽȺ ɫ Hɪɚɫɱ 

 D1, ɦ ∆1 ܳଵ′ ,ɦ3/ɫ ܳ,ɦ3/ɫ ܼː˄,ɦ 𝜎 ܪ௦ଵ, ɦ РК,ɦ 
ɇɪ 3,55 1,041 1,18 123,63 312,91 0,182 –2,94 309,97 

3.4.3 Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɝɢɞɪɨɚɝɪɟɝɚɬɚ c ɇmin ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ 
ɦɨɳɧɨɫɬɶɸ ɧɚ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɬɭɪɛɢɧɵ 

ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ ɨɩɪɟɞɟɥɟɧɚ ɩɨ ɮɨɪɦɭɥɟ: ܪ௦ଷ = ͳͲ,͵͵ − ௓ː˄ሺொː˄ሻଽ଴଴ − 𝜎 ∙ ௠𝑖௡ܪ + ͳ − ͳ,ͷ,          (3.22) ܼߘ˓.ˍ.ଷ = ܼː˄ሺܳː˄ሻ + ௦ଷ,             (3.23) ܳଷܪ = ܳଷ′ ∙ ଵଶܦ ∙ ௠𝑖௡ܪ√ ∙  (3.24)             ݌∆
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Ɍɚɛɥɢɰɚ 3.4.5 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ɝɢɞɪɨɬɭɪɛɢɧɵ 
ɉɅȾ90–ȼ450–475 ɩɪɢ ɪɚɛɨɬɟ ɨɞɧɨɝɨ ȽȺ ɫ Hmin 

 D1, ɦ ∆1 ܳଵ′ ,ɦ3/ɫ ܳ,ɦ3/ɫ ܼː˄,ɦ 𝜎 ܪ௦ଵ, ɦ РК,ɦ 
ɇmin 4,75 1,041 0,86 168,45 346,79 0,17 –299 343,80 

 
Ɍɚɛɥɢɰɚ 3.4.6 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ɝɢɞɪɨɬɭɪɛɢɧɵ ɊɈ75–
ȼ–355 ɩɪɢ ɪɚɛɨɬɟ ɨɞɧɨɝɨ ȽȺ ɫ Hmin 

 D1, ɦ ∆1 ܳଵ′ ,ɦ3/ɫ ܳ,ɦ3/ɫ ܼː˄,ɦ 𝜎 ܪ௦ଵ, ɦ РК,ɦ 
ɇmin 3,55 1,041 1,0 109,57 312,73 0,135 –0,67 312,06 

 
Ɉɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɹɬɚ ɬɭɪɛɢɧɚ ɊɈ75–ȼ–355  ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɚɝɥɭɛɥɟɧɢɟ 

ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ܼߘ˓.ˍ.ଶ = ͵Ͳͻ,ͻ͹ ˏ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟܪ௦ଷ = −ʹ,ͻͶ ˏ. 

3.5Ƚɢɞɪɨɦɟɯɚɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɢ ɩɨɫɬɪɨɟɧɢɟ ɩɥɚɧɚ ɫɩɢɪɚɥɶɧɨɣ 
ɤɚɦɟɪɵ 

ɐɟɥɶɸ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɹɜɥɹɟɬɫɹ 
ɨɩɪɟɞɟɥɟɧɢɟ ɪɚɡɦɟɪɨɜ ɟё ɪɚɞɢɚɥɶɧɵɯ ɫɟɱɟɧɢɣ ɢ ɮɨɪɦɵ ɫɩɢɪɚɥɢ ɜ ɩɥɚɧɟ. 

Ɇɟɬɚɥɥɢɱɟɫɤɢɟ ɫɩɢɪɚɥɶɧɵɟ ɤɚɦɟɪɵ (φ = 345 ÷ 360°) ɢɦɟɸɬ ɤɪɭɝɥɵɟ 
ɩɨɩɟɪɟɱɧɵɟ ɫɟɱɟɧɢɹ ɫ ɩɟɪɟɯɨɞɨɦ ɧɚ ɷɥɥɢɩɬɢɱɟɫɤɢɟ ɜ ɪɚɣɨɧɟ ɡɭɛɚ, ɨɧɢ ɫɥɭɠɚɬ 
ɞɥɹ ɩɨɞɜɨɞɚ ɜɨɞɵ ɤ ɬɭɪɛɢɧɟ ɢ ɮɨɪɦɢɪɨɜɚɧɢɹ ɩɨɬɨɤɚ ɧɚ ɜɯɨɞɟ ɜ ɧɚɩɪɚɜɥɹɸɳɢɣ 
ɚɩɩɚɪɚɬ (ɉɪɢɥɨɠɟɧɢɟ ȼ, ɪɢɫɭɧɨɤ ȼ.3). 

ɍɝɨɥ ɨɯɜɚɬɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ φɫɩ = 3450 – ɪɟɤɨɦɟɧɞɭɟɦɵɣ ɭɝɨɥ ɨɯɜɚɬɚ 
ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ. 

ɋɤɨɪɨɫɬɶ ɜɨ ɜɯɨɞɧɨɦ ɫɟɱɟɧɢɢ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɩɪɢɧɹɬɚ ɩɨ ɝɪɚɮɢɤɭ: 

Vɫɪ=7,5 ɦ/ɫ               (3.25) 

Ɋɚɫɯɨɞ ɱɟɪɟɡ ɜɯɨɞɧɨɟ ɫɟɱɟɧɢɟ: ܳ˅˘ = ܳ˓ 𝜑ଷ଺଴⁰ = ͳͳͷ ∙ ଷସହଷ଺଴ = ͳͳͳ ˏଷ/ܿ.           (3.26) 

ɉɥɨɳɚɞɶ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ:  ˅ܨ ˘ = ொ˅˘௩˔˓ = ଵଵଵ଻,ହ = ͳͶ,͹ͷ ˏଶ.             (3.27) 

Ɋɚɞɢɭɫ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: ݌˅˘ = √𝐹 ˘గ = √ଵସ,଻ହଷ,ଵସ = ʹ,ͳ͹ ˏ.            (3.28) 

ɇɚɪɭɠɧɵɣ ɪɚɞɢɭɫ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 

ܽ˅˘ = ܴସ + ଶ˘˅݌√ − 𝐻భଶ ଶ = ʹ,ͻʹ + √ʹ,ͳ͹ଶ − ଶ,ଵଷమଶ = Ͷ,ͺ ˏ.        (3.29) 
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ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɡɚɞɚɜɚɹɫɶ ɪɹɞɨɦ ɡɧɚɱɟɧɢɣ ɭɝɥɨɜ φi ɱɟɪɟɡ Δφ = 15°, 
ɪɚɫɫɱɢɬɵɜɚɟɦ ɜɫɟ ɫɟɱɟɧɢɹ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ. ɉɨɥɭɱɟɧɧɵɟ ɪɚɫɱɟɬɵ ɫɜɟɞɟɧɵ ɜ 
ɩɪɢɥɨɠɟɧɢɟ ȼ, ɬɚɛɥɢɰɚȼ.2. 

Ɍ.ɤ. ɞɥɹ ɞɚɥɶɧɟɣɲɢɯ ɭɝɥɨɜ 𝜑 ɫɟɱɟɧɢɟ ɋɄ ɩɪɢɧɢɦɚɟɬ ɮɨɪɦɭ ɷɥɥɢɩɫɚ, ɬɨ 
ɦɟɬɨɞɢɤɚ, ɭɤɚɡɚɧɧɚɹ ɜɵɲɟ, ɧɟ ɩɨɞɯɨɞɢɬ. ɋɬɪɨɢɦ ɩɥɚɜɧɭɸ ɡɚɜɢɫɢɦɨɫɬɶ ɩɨ ɭɠɟ 
ɢɦɟɸɳɢɦɫɹ ɤɨɨɪɞɢɧɚɬɚɦ. Ɂɚɜɢɫɢɦɨɫɬɶ ɩɪɢɜɨɞɢɦ ɜ ɩɪɢɥɨɠɟɧɢɟ ȼ, ɬɚɛɥɢɰɚȼ.3. 

ɉɨ ɪɚɫɫɱɢɬɚɧɧɵɦ ɩɪɨɦɟɠɭɬɨɱɧɵɦ ɫɟɱɟɧɢɹɦ ɫɩɢɪɚɥɢ ɩɨɫɬɪɨɟɧ ɝɪɚɮɢɤ 
ɡɚɜɢɫɢɦɨɫɬɢ φɫɩ=ʄ(ri), ɤɨɬɨɪɵɣ ɢɡɨɛɪɚɠɟɧ ɧɚ ɪɢɫɭɧɤɟ 3.3.2. 

 

Ɋɢɫɭɧɨɤ 3.3.2 – Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ φɫɩ=ʄ(ri) 
 
ɉɥɚɧ ɫɩɢɪɚɥɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɚ ɪɢɫɭɧɤɟ 3.5.1 ɛɵɥ ɩɨɫɬɪɨɟɧ ɩɨ 

ɩɪɢɥɨɠɟɧɢɸ ȼ, ɬɚɛɥɢɰɟȼ.2.. Ɂɧɚɱɟɧɢɹ ɞɥɹ ɬɚɛɥɢɰɵ ɩɨɥɭɱɟɧɵ ɩɭɬɟɦ ɪɚɡɛɢɟɧɢɹ 
ɭɝɥɚ ɨɯɜɚɬɚ ɫɩɢɪɚɥɶɧɨɣ ɱɚɫɬɢ ɤɚɦɟɪɵ ɧɚ ɢɧɬɟɪɜɚɥɵ. 

 

 
Ɋɢɫɭɧɨɤ 3.5.1 – ɉɥɚɧ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 

 
Ɍɚɤɠɟ ɩɪɨɜɟɪɢɦ ɭɫɥɨɜɢɟ ɩɨ ɦɢɧɢɦɚɥɶɧɨ ɧɟɨɛɯɨɞɢɦɨɣ ɜɟɥɢɱɢɧɟ 

ɡɚɝɥɭɛɥɟɧɢɹ ɜɨɞɨɜɨɞɚ ɩɨɞ ɍɆɈ. 
ɋɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɜɨɞɵ ɜ ɜɨɞɨɜɨɞɟ: 𝑣 = ସ∙ொగ∙𝐷మ = ସ∙ଵଵଵగ∙ଷ,ହହమ = ͳͳ,͸͹ ˏ.             (3.30) 
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Ɇɢɧɢɦɚɥɶɧɚɹ ɪɚɡɧɨɫɬɶ ɨɬɦɟɬɨɤ ɦɟɪɬɜɨɝɨ ɨɛɴёɦɚ ɢ ɜɟɪɯɧɟɣ ɤɪɨɦɤɢ 
ɜɨɞɨɜɨɞɚ: ܪˍ˓ = Ͳ,ͷ ∙ ܦ ∙ ( ௏√௚∙𝐷)଴.ହହ = Ͳ,ͷ ∙ ͵,ͷͷ ∙ ቀ ଵଵ,଺଻√ଽ,଼ଵ∙ଷ,ହହቁ଴.ହହ = ʹ,͸ ˏ.       (3.31) 

3.6 ȼɵɛɨɪ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 

ɋɨɝɥɚɫɧɨ ɫɨɜɪɟɦɟɧɧɨɣ ɩɨɥɢɬɢɤɟ ɷɧɟɪɝɨɫɛɟɪɟɠɟɧɢɹ ɢ 
ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɫɧɨɜɧɵɦ ɩɟɪɫɩɟɤɬɢɜɧɵɦ ɧɚɩɪɚɜɥɟɧɢɟɦ ɹɜɥɹɟɬɫɹ 
ɩɪɢɦɟɧɟɧɢɟ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ ɫ ɧɚɢɦɟɧɶɲɢɦɢ ɩɨɬɟɪɹɦɢ ɧɚ ɧɚɦɚɝɧɢɱɢɜɚɧɢɟ ɢ 
ɧɚɢɦɟɧɶɲɢɦ ɩɨɬɪɟɛɥɟɧɢɟɦ ɧɚ ɜɨɡɛɭɠɞɟɧɢɟ.  

Ʉɨɧɫɬɪɭɤɬɢɜɧɨ ɧɭɠɧɨ ɫɬɪɟɦɢɬɶɫɹ ɤ ɭɦɟɧɶɲɟɧɢɸ ɩɪɨɦɟɠɭɬɨɱɧɵɯ 
ɷɥɟɦɟɧɬɨɜ ɦɟɠɞɭ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɶɸ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɜɚɥɨɦ ɬɭɪɛɢɧɵ. 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɨɥɧɨɝɨ ɤɨɧɬɪɨɥɹ ɡɚ ɫɨɫɬɨɹɧɢɟɦ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 
ɞɨɥɠɧɚ ɛɵɬɶ ɪɚɡɪɚɛɨɬɚɧɚ ɪɚɫɲɢɪɟɧɧɚɹ ɫɢɫɬɟɦɚ ɟɝɨ ɦɨɧɢɬɨɪɢɧɝɚ, ɩɭɬɟɦ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɨɤɚɡɚɧɢɣ ɜɫɬɪɨɟɧɧɵɯ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɯ ɞɚɬɱɢɤɨɜ ɤɨɧɬɪɨɥɹ 
ɢɡɨɥɹɰɢɢ ɫɬɚɬɨɪɚ ɢ ɪɨɬɨɪɚ, ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɧɚɝɪɟɜɚ ɨɛɦɨɬɨɤ ɫɬɚɬɨɪɚ ɢ ɪɨɬɨɪɚ, 
ɡɚɦɟɪɚ ɜɨɡɞɭɲɧɨɝɨ ɡɚɡɨɪɚ, ɤɨɧɬɪɨɥɹ ɜɢɛɪɚɰɢɨɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɢ 
ɞɪ. ɩɚɪɚɦɟɬɪɨɜ. 

Ɋɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɦɟɧɹɬɶ: 
 ɷɮɮɟɤɬɢɜɧɵɟ ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ ɢ ɨɯɥɚɠɞɟɧɢɹ; 
 ɜɫɬɪɨɟɧɧɵɟ ɞɚɬɱɢɤɢ ɤɨɧɬɪɨɥɹ ɬɟɦɩɟɪɚɬɭɪɵ ɨɛɦɨɬɨɤ ɫɬɚɬɨɪɚ ɢ 

ɪɨɬɨɪɚ. 
Ƚɪɚɧɢɱɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
 ɫɪɨɤ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɟ ɦɟɧɟɟ 40 ɥɟɬ; 
 ɫɪɨɤ ɷɤɫɩɥɭɚɬɚɰɢɢ ɦɟɠɞɭ ɤɚɩɢɬɚɥɶɧɵɦɢ ɪɟɦɨɧɬɚɦɢ ɧɟ ɦɟɧɟɟ 7 ɥɟɬ; 
 ɄɉȾ ɧɟ ɦɟɧɟɟ 97%; 
 ɞɢɚɩɚɡɨɧ ɱɚɫɬɨɬ, ɩɪɢ ɤɨɬɨɪɵɯ ɞɨɥɠɧɚ ɫɨɯɪɚɧɹɬɶɫɹ ɧɨɦɢɧɚɥɶɧɚɹ 

ɦɨɳɧɨɫɬɶ: 48,75÷ 51,25 Ƚɰ; 
 ɞɢɚɩɚɡɨɧ ɢɡɦɟɧɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ, ɜ ɩɪɟɞɟɥɚɯ –5 ÷ +10%; 
 ɤɥɚɫɫ ɧɚɝɪɟɜɨɫɬɨɣɤɨɫɬɢ ɢɡɨɥɹɰɢɢ ɨɛɦɨɬɨɤ ɫɬɚɬɨɪɚ ɢ ɪɨɬɨɪɚ ɩɨ      

ȽɈɋɌ8865–93 ɧɟ ɧɢɠɟ F. 
Ɉɩɪɟɞɟɥɟɧɨ ɱɢɫɥɨ ɩɚɪ ɩɨɥɸɫɨɜ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɩɨ ɮɨɪɦɭɥɟ: ʹ݌ = ௙௡೎,                (3.32) 

ɝɞɟ ʹ݌ = ଷ଴଴଴ଶ଴଴ = ͳͷ – ɱɢɫɥɨ ɩɚɪ ɩɨɥɸɫɨɜ ɝɟɧɟɪɚɬɨɪɚ 

Ɋɚɫɫɱɢɬɚɧɚ ɧɨɦɢɧɚɥɶɧɭɸ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɮɨɪɦɭɥɟ: ܵːˑˏ = ே𝑎௖௢௦ 𝜑,               (3.33) 

ɝɞɟ  cos 0,89  – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ. 
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ܵːˑˏ = ଺ଽ,ହ଴,଼ଽ = ͹ͺ,ͳ ʛʑʏ              (3.34) 

ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɩɪɢɧɹɬ ɤ ɭɫɬɚɧɨɜɤɟ ɫɟɪɢɣɧɵɣ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ 
ɜɵɛɢɪɚɟɦ ȼȽɋ–710/180–30 ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ 94 ɆȼȺ. ɉɚɪɚɦɟɬɪɵ 
ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.6.1. 

 
Ɍɚɛɥɢɰɚ 3.6.1 – ɇɨɦɢɧɚɥɶɧɵɟ ɞɚɧɧɵɟ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ȼȽɋ–710/180–30 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɜɟɥɢɱɢɧɵ Ɉɛɨɡɧɚɱɟɧɢɟ 
ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ Ɂɧɚɱɟɧɢɟ 

ɇɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ Sɧɨɦ ɆȼȺ 94 
ɇɨɦɢɧɚɥɶɧɚɹ ɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ Ɋɧɨɦ Ɇȼɬ 80 
Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ cosφ ɨ.ɟ. 0,89 
ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ Uɧɨɦ ɤȼ 13,8 
ɇɨɦɢɧɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ nɧɨɦ ɨɛ/ɦɢɧ 200 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ Xd ɨ.ɟ. 1,15 
ɉɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ X’d ɨ.ɟ. 0,3 
ɋɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ X”d ɨ.ɟ. 0,2 
ɂɫɩɨɥɧɟɧɢɟ ɡɨɧɬɢɱɧɨɟ 
Ɇɚɫɫɚ ɪɨɬɨɪɚ mɪ ɬ 206 
Ɇɚɫɫɚ ɨɛɳɚɹ mɨɛ ɬ 442 
Ⱦɢɚɦɟɬɪ ɤɨɪɩɭɫɚ ɫɬɚɬɨɪɚ Dɫ ɦɦ 8720 

4 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 

4.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɤɥɚɫɫɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ 

Ʉɥɚɫɫ ɨɫɧɨɜɧɵɯ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɯ 
ɜɵɫɨɬɵ (ɇ=76,0 ɦ) ɢ ɬɢɩɚ ɝɪɭɧɬɨɜ ɨɫɧɨɜɚɧɢɣ (ɫɤɚɥɶɧɨɟ ɨɫɧɨɜɚɧɢɟ – ɞɢɨɪɢɬ), 
ɩɪɢɫɜɨɟɧ: II. 

Ʉɥɚɫɫ ɨɫɧɨɜɧɵɯ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɯ 
ɫɨɰɢɚɥɶɧɨ–ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɢ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ. ɉɨ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ (N=417 Ɇȼɬ), ɩɪɢɫɜɨɟɧ: II. 

Ʉɥɚɫɫ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɫɥɟɞɫɬɜɢɣ 
ɜɨɡɦɨɠɧɵɯ ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɯ ɚɜɚɪɢɣ (ɱɢɫɥɨ ɩɨɫɬɨɹɧɧɨ ɩɪɨɠɢɜɚɸɳɢɯ ɥɸɞɟɣ, 
ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɨɫɬɪɚɞɚɬɶ ɨɬ ɚɜɚɪɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 2900 
ɱɟɥɨɜɟɤ (ɩɝɬ.Ɇɚɦɚ), ɱɬɨ ɦɟɧɟɟ 3000), ɩɪɢɫɜɨɟɧ:II. 

ȼ ɤɨɧɟɱɧɨɦ ɫɱɟɬɟ, ɩɪɢɫɜɚɢɜɚɟɬɫɹ ɧɚɢɜɵɫɲɢɣ ɤɥɚɫɫ ɜɫɟɦɭ ɫɨɨɪɭɠɟɧɢɸ, ɜ 
ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɷɬɨ II ɤɥɚɫɫ. 

4.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ 

ɉɪɢɧɢɦɚɸ ɡɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɫ ɜɟɪɬɢɤɚɥɶɧɨɣ ɧɚɩɨɪɧɨɣ 
ɝɪɚɧɶɸ ߘʒʒʞ ɧɚɢɛɨɥɶɲɭɸ ɢɡ ɞɜɭɯ, ɜɵɱɢɫɥɟɧɧɵɯ ɩɨ ɮɨɪɦɭɥɚɦ: ߘʒʒʞ = ʜʞʢߘ + ℎ௦        (4.1) 

ɝɞɟ ℎ௦ – ɩɪɟɜɵɲɟɧɢɟ ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ɧɚɞ ɪɚɫɱёɬɧɵɦ ɭɪɨɜɧɟɦ ɜ ȼȻ. 
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ℎ௦ = ℎ௥௨௡ଵ% + ∆ℎ௦௘௧ + ˃       (4.2) 

ɝɞɟ ℎ௥௨௡ଵ%– ɜɵɫɨɬɚ ɧɚɤɚɬɚ ɜɨɥɧ ɪɚɫɱёɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 1% ɧɚ ɨɬɤɨɫ 
ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ; ∆ℎ௦௘௧– ɜɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ; ܽ– ɜɟɥɢɱɢɧɚ ɡɚɩɚɫɚ, ɡɚɜɢɫɢɬ ɨɬ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ, ɢ ɫɨɫɬɚɜɥɹɟɬ ɧɟ ɦɟɧɟɟ: 
ɞɥɹ II ɤɥɚɫɫɚ – 0,5 ɦ. ∆ℎ௦௘௧ = ௪ܭ ∙ ௏ೢమ∙௅௚∙ሺௗ+଴,ହ∙∆ℎೞ೐೟ሻ ∙  ௪      (4.3)ߙݏ݋ܿ

ɝɞɟ ߙ௪– ɭɝɨɥ ɦɟɠɞɭ ɩɪɨɞɨɥɶɧɨɣ ɨɫɶɸ ɜɨɞɨёɦɚ ɢ ɧɚɩɪɚɜɥɟɧɢɟɦ ɜɟɬɪɚ, ɝɪɚɞɭɫɵ 
(ɛɭɞɭ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɟ ɧɚɩɪɚɜɥɟɧɢɟ ɜɟɬɪɚ ɤ ɨɫɢ ɩɥɨɬɢɧɵ, 0 
ɝɪɚɞ.); ௪ܸ– ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ; 

L – ɞɥɢɧɚ ɪɚɡɝɨɧɚ ɜɨɥɧɵ, ɦ;  ܭ௪– ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɬɚɛɥɢɰɟ 2;  ݀– ɫɪɟɞɧɹɹ ɝɥɭɛɢɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ;  ݃– ɭɫɤɨɪɟɧɢɟ ɫɜɨɛɨɞɧɨɝɨ ɩɚɞɟɧɢɹ. 
Ⱦɥɹ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ ௪ܸ = ͳ͸ ɦ/ɫ ɩɪɢɧɢɦɚɸ ܭ௪ = ͳ.͹Ͷ ∙ ͳͲ−଺. 
Ⱦɥɢɧɚ ɪɚɡɝɨɧɚ: ܮ = ͳʹʹͲ ˏ. 
Ɇɟɬɨɞɨɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɩɪɢɛɥɢɠɟɧɢɣ ɧɚɯɨɞɢɦ ∆ℎ௦௘௧, ɩɪɢɫɜɚɢɜɚɹ 

ɜɟɥɢɱɢɧɟ ∆ℎ௦௘௧ ɧɚɯɨɞɹɳɟɣɫɹ ɜ ɡɧɚɦɟɧɚɬɟɥɟ ɧɭɥɟɜɨɟ ɡɧɚɱɟɧɢɟ. 
ɋɪɟɞɧɹɹ ɝɥɭɛɢɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: ݀ = ఇʜʞʢ−ఇʓʜʏଶ = ଷ଼଻,଴଴−ଷଵଵ,଴଴ଶ = ͵ͺ,ͲͲ ˏ.     (4.4) 

ȼɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɜ ɩɟɪɜɨɦ ɩɪɢɜɟɞɟɧɢɢ 

∆ℎ௦௘௧ = ͳ,͹Ͷ ∙ ͳͲ−଺ ∙ ͳ͸ଶ ∙ ͳʹʹͲͻ,ͺͳ ∙ ሺ͵ͺ,Ͳ + Ͳ,ͷ ∙ Ͳሻ Ͳݏ݋ܿ = Ͳ,ͲͲͳͷ ˏ. 
Ɉɩɪɟɞɟɥɢɦ ɜɵɫɨɬɭ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 
ȼɵɱɢɫɥɢɦ ɛɟɡɪɚɡɦɟɪɧɵɟ ɤɨɦɩɥɟɤɫɵ: ୥L୴మ = ଽ,଼ଵ∙ଵଶଶ଴ଵ଺మ = Ͷ͹,        (4.5) gtv = ͻ,ͺͳ ∙ ͸ ∙ ͵͸ͲͲͳ͸ = ͳ͵ʹͶͶ, 

ɝɞɟ t = 6 ɱ – ɩɟɪɢɨɞ ɪɚɡɜɢɬɢɹ ɜɨɥɧ ɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ 
ɉɨ ɝɪɚɮɢɤɭ ɧɚ ɪɢɫɭɧɤɟ 4.2.1 ɩɨ ɜɟɪɯɧɟɣ ɨɝɢɛɚɸɳɟɣ ɤɪɢɜɨɣ ɢ ɡɧɚɱɟɧɢɹɦ ୥L୴మ ɢ ୥୲୴  ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɚɪɚɦɟɬɪɵ ୥୦̅୴మ ɢ ୥T̅୴ . 
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ɉɪɢ ୥L୴మ = Ͷ͹ gh̅vଶ = Ͳ,Ͳͳ͵ͻ;                            gT̅v = ͳ,͵ͳ 

ɉɪɢ ୥୲୴ = ͳ͵ʹͶͶ gh̅vଶ = Ͳ,Ͳͺ͸;                            gT̅v = Ͷ,ʹ 

 

Ɋɢɫɭɧɨɤ 4.2.1 – Ƚɪɚɮɢɤɢ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɷɥɟɦɟɧɬɨɜ ɜɟɬɪɨɜɵɯ ɜɨɥɧ ɜ 
ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɢ ɦɟɥɤɨɜɨɞɧɨɣ ɡɨɧɚɯ 

 

ɂɫɩɨɥɶɡɭɹ ɦɟɧɶɲɢɟ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ୥୦̅୴మ ɢ ୥T̅୴  ɜɵɱɢɫɥɢɦ ɫɪɟɞɧɢɣ 
ɩɟɪɢɨɞ ɜɨɥɧɵ T̅ ɢ ɫɪɟɞɧɸɸ ɜɵɫɨɬɭ ɜɨɥɧɵ h̅: h̅ = ଴,଴ଵଷଽ∙୴మ୥ = ଴,଴ଵଷଽ∙ଵ଺మଽ,଼ଵ = Ͳ,͵͸ ˏ,      (4.5) T̅ = ଵ,ଷଵ∙୴୥ = ଵ,ଷଵ∙ଵ଺ଽ,଼ଵ = ʹ,ͳͶ c.       (4.6) 

ȼɵɱɢɫɥɢɦ ɫɪɟɞɧɸɸ ɞɥɢɧɭ ɜɨɥɧɵ: 

d̅̅ ̅ = ୥T̅మଶπ = ଽ,଼ଵ∙ଶ,ଵସమଶ∙ଷ,ଵସ = ͹,ͳ͵ ˏ.      (4.7) 

ɍɫɥɨɜɢɟ d = ͵ͺ,ͲͲ ˏ > Ͳ,ͷ ∙ d̅̅ ̅ = ͵,ͷ͹ ˏ ɜɵɩɨɥɧɟɧɨ, ɪɚɫɱёɬ ɜɵɩɨɥɧɹɟɦ 
ɞɥɹ ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɡɨɧɵ 

Ɉɩɪɟɞɟɥɢɦ ɜɵɫɨɬɭ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: hଵ% = h̅k୧ = Ͳ,͵͸ ∙ ʹ,Ͳͻ = Ͳ,͹͸ ˏ,      (4.8) 
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ɝɞɟ ki= 2,09 – ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɝɪɚɮɢɤɭ([13] Ɋɢɫɭɧɨɤ 2). 
ȼɵɫɨɬɭ ɧɚɤɚɬɚ ɜɨɥɧ 1 % ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɧɚ ɨɬɤɨɫ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ɞɥɹ 

ɮɪɨɧɬɚɥɶɧɨ ɩɨɞɯɨɞɹɳɢɯ ɜɨɥɧ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ:  h୰୳nଵ% = k୰kpkୱpk୰anhଵ% = ͳ ∙ Ͳ,ͻ ∙ ͳ,Ͷ͸ ∙ ͳ,ͷ ∙ Ͳ,͹͸ = ͳ,Ͷͻ ˏ, (4.9) 

ɝɞɟ kr=1 ɢ kp=0,9–ɤɨɷɮɮɢɰɢɟɧɬɵ ɲɟɪɨɯɨɜɚɬɨɫɬɢ ɢ ɩɪɨɧɢɰɚɟɦɨɫɬɢ ɨɬɤɨɫɚ, 
ɭɤɪɟɩɥёɧɧɨɝɨ ɛɟɬɨɧɧɵɦɢ ɩɥɢɬɚɦɢ [6],ksp =1,46 – ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ 
ɩɨ [6],krun=1,5– ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɝɪɚɮɢɤɚɦ ɩɨ [13]. ℎ௦ = ͳ,Ͷͻ + Ͳ,ͲͲͳͷ + Ͳ,ͺ = ʹ,͵Ͳ ˏ.     (4.10) 

Ɍɨɝɞɚ: ߘʒʒʞ = ͵ͺ͹,ͲͲ + ʹ,͵Ͳ = ͵ͺͻ,͵Ͳ ˏ.     (4.11) 

4.3Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 

ɉɪɢɧɢɦɚɸ ɡɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɫ ɜɟɪɬɢɤɚɥɶɧɨɣ ɧɚɩɨɪɧɨɣ 
ɝɪɚɧɶɸ ߘʒʐʞ ɧɚɢɛɨɥɶɲɭɸ ɢɡ ɞɜɭɯ, ɜɵɱɢɫɥɟɧɧɵɯ ɩɨ ɮɨɪɦɭɥɚɦ: ߘʒʐʞ = ʜʞʢߘ + ℎଵ% + ∆ℎ௦௘௧ + ʒʐʞߘ (4.12)      ˃ = ͵ͺ͹,ͲͲ + Ͳ,͹͸ + Ͳ,ͲͲͳͷ + Ͳ,ͺ = ͵ͺͺ,ͷ͸ˏ 

Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɵɤɚ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ: ߘʒʐ = ʒʑߘ + ͳ,͸ ∙ ˕˔ܪ = ͵ͺʹ + ͳ,͸ ∙ ͷ,Ͳ = ͵ͻͲ,ͲͲ ˏ, ˆˇˈ ܪ˔˕ = ͷ,Ͳ ˏ, ʒʑߘ = ͵ͺʹ,ͲͲ ˏ, ɨɩɪɟɞɟɥɟɧɨ ɜ ɪɚɡɞɟɥɟ 4.2.1.2. 
ȼ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ ɩɪɢɧɢɦɚɸ ɨɬɦɟɬɤɭ ɜɵɫɨɬɵ ɜɫɟɝɨ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ 

ɪɚɜɧɨ 390,00 ɦ. 

4.4Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɚɫɱёɬɚ ɨɩɪɟɞɟɥɹɸ: 
 ɲɢɪɢɧɭ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ, ɱɢɫɥɨ ɢ ɪɚɡɦɟɪɵ ɜɨɞɨɫɥɢɜɧɵɯ 

ɨɬɜɟɪɫɬɢɣ; 
 ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ; 
 ɩɪɨɩɭɫɤ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ; 
 ɮɨɪɦɭ ɜɨɞɨɫɥɢɜɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ; 
 ɫɨɩɪɹɠɟɧɢɟ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ; 
 ɪɚɡɦɟɪɵ ɝɚɫɢɬɟɥɟɣ; 
 ɫɩɨɫɨɛ ɝɚɲɟɧɢɹ ɷɧɟɪɝɢɢ ɜɨɞɵ ɢ ɩɚɪɚɦɟɬɪɵ ɷɧɟɪɝɨɫɛɟɪɟɝɚɸɳɢɯ 

ɭɫɬɪɨɣɫɬɜ. 
ȼɵɛɨɪ ɬɢɩɚ, ɱɢɫɥɚ ɢ ɪɚɡɦɟɪɨɜ ɨɬɜɟɪɫɬɢɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɨɞɢɬɶ ɢɫɯɨɞɹ ɢɡ ɬɪɟɛɨɜɚɧɢɣ ɩɪɨɩɭɫɤɚ ɪɚɫɱёɬɧɨɝɨ ɪɚɫɯɨɞɚ 
ɜɨɞɵ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ. ɉɪɨɩɭɫɤ ɪɚɫɱёɬɧɨɝɨ ɪɚɫɯɨɞɚ ɩɪɢ ɨɫɧɨɜɧɨɦ 
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ɪɚɫɱёɬɧɨɦ ɫɥɭɱɚɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɢ ɇɉɍ ɢ ɩɪɢ ɩɨɥɧɨɦ ɨɬɤɪɵɬɢɢ ɜɫɟɯ ɡɚɬɜɨɪɨɜ 
ɫɨɨɪɭɠɟɧɢɹ. Ɉɩɪɟɞɟɥёɧɧɵɟ ɪɚɡɦɟɪɵ ɨɬɜɟɪɫɬɢɣ ɢ ɢɯ ɱɢɫɥɨ ɩɨɞɥɟɠɚɬ ɩɪɨɜɟɪɤɟ 
ɧɚ ɩɨɜɟɪɨɱɧɵɣ ɪɚɫɱёɬɧɵɣ ɫɥɭɱɚɣ. ɉɪɨɩɭɫɤ ɪɚɫɱёɬɧɨɝɨ ɪɚɫɯɨɞɚ ɜɨɞɵ ɞɥɹ 
ɩɨɜɟɪɤɢ ɪɚɫɱёɬɧɨɝɨ ɫɥɭɱɚɹ ɧɚɞɥɟɠɢɬ ɜɵɩɨɥɧɹɬɶ ɩɪɢ Ɏɉɍ ɢ ɍɇȻmɚɯ ɜɫɟɦɢ 
ɩɪɨɩɭɫɤɧɵɦɢ ɫɨɨɪɭɠɟɧɢɹɦɢ. 

4.4.1Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ. Ɉɫɧɨɜɧɨɣ 
ɪɚɫɱɟɬɧɵɣ ɫɥɭɱɚɣ 

4.4.1.1Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ 

Ɉɩɪɟɞɟɥɢɦ ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ ɩɪɢ ɇɉɍ ɫ 
ɭɱɟɬɨɦ ɪɚɛɨɬɵ ɜɫɟɯ ɫɨɨɪɭɠɟɧɢɣ ɝɢɞɪɨɭɡɥɚ ɩɨ ɫɥɟɞɭɸɳɟɦɭ ɜɵɪɚɠɟɧɢɸ: 

Ɉɩɪɟɞɟɥɢɦ ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ ɩɨ 
ɫɥɟɞɭɸɳɟɦɭ ɜɵɪɚɠɟɧɢɸ: ܳ˓.ˑ˔ː. = ܳ௠௔௫.ˑ˔ː. − ܳʒЭʠ − ௏˒ ˑˎ.˅ˇ˘˓.+௏˒ ˓௧˔˓˃˄      (4.13) 

ܳ˓.ˑ˔ː. = ͳ͵͹͹ − ͷͶͳ,ͲͲ − ʹͻʹͷͲͲͲͲͲͲ͸ ∙ ͵Ͳ ∙ ʹͶ ∙ ͸Ͳ ∙ ͸Ͳ = ͸Ͷͺ,ͲͲ ˏଷ ˔⁄  

ɝɞɟ ܳ௠௔௫ − ɦɚɤɫɢɦɚɥɶɧɵɣ ɨɫɧɨɜɧɨɣ ɪɚɫɯɨɞ 0,1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ, ܳʒЭʠ − ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɫɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɜɨɞɨɩɪɨɩɭɫɤɧɵɟ ɫɨɨɪɭɠɟɧɢɹ 
ɝɢɞɪɨɭɡɥɚ ɩɪɢ ɩɨɥɧɨɦ ɢɯ ɨɬɤɪɵɬɢɢ ɢ ɱɟɪɟɡ ɚɝɪɟɝɚɬɵ Ƚɗɋ. Ʉɨɥɢɱɟɫɬɜɨ 
ɚɝɪɟɝɚɬɨɜ, ɭɱɚɫɬɜɭɸɳɢɯ ɜ ɩɪɨɩɭɫɤɟ ɪɚɫɱɟɬɧɵɯ ɪɚɫɯɨɞɨɜ (n–1) ɩɪɢ ɱɢɫɥɟ 
ɚɝɪɟɝɚɬɨɜ ɞɨ 6 ɜɤɥɸɱɢɬɟɥɶɧɨ [3].  ܪˑ˔ː = ʜʞʢ − ʢʜʐ(ܳ଴,ଵ%) − ∆ℎ = ͵ͺ͹,ͲͲ − ͵ͳ͸,ͳͲ − Ͳ,͸ͷ = ͹Ͳ,ʹͷ ˏ ܪˑ˔ː>ܪ௠𝑖௡, ͹Ͳ,ʹͷ>ͷͻ,ͺ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɩɪɨɩɭɫɤ ɩɚɜɨɞɤɚ ɱɟɪɟɡ Ƚɗɋ 
ɜɨɡɦɨɠɟɧ. 

ܳʒʏ = ʒܰʏͻ,ͺͳ ∙ ˑ˔ːܪ ∙ 𝜂 = ͸ͻ,ͷ ∙ ͳͲͲͲͻ,ͺͳ ∙ ͹Ͳ,ʹͷ ∙ Ͳ,ͻ͵ʹ = ͹ = ͳͲͺ,ʹ ˏଷ̝
 

ܳʒЭʠ = ܳʒʏ ∙ ሺ͸ − ͳሻ = ͷ ∙ ͳͲͺ,ʹ = ͷͶͳ ˏଷ̝
 

ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ ɛɭɞɟɬ ɪɚɜɟɧ: ݍ˅ = ͳ,ʹͷ ∙  (4.14)         ,˓ݍ

ɝɞɟ ݍ˓ − ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ. ݍ˓ = [ℎߥ] ∙ ℎʜʐ,         (4.15) 
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ɝɞɟ ℎʜʐ − ɝɥɭɛɢɧɚ ɜ ɇȻ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɨɫɧɨɜɧɨɦ ɪɚɫɯɨɞɟ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɝɪɚɮɢɤɭQ= f(H),ɍɇȻ = 316,10 ɦ ℎʜʐ = ʢʜʐ − ∇ˇː˃ = ͵ͳ͸,ͳͲ − ͵ͳͳ,ͲͲ = ͷ,ͳͲ ˏ   (4.16) 

ɝɞɟ [ߥℎ] − ɞɨɩɭɫɬɢɦɚɹ ɧɟɪɚɡɦɵɜɚɸɳɚɹ ɫɤɨɪɨɫɬɶ ɧɚ ɪɢɫɛɟɪɦɟ, ɪɚɜɧɚɹ 5,00 ɦ/ɫ. ݍ˓ = ͷ,ͲͲ ∙ ͷ,ͳͲ = ʹͷ,ͷͲ ˏଶ ˔⁄ . 
Ɍɨɝɞɚ ݍ˅ = ͳ,ʹͷ ∙ ʹͷ,ͷͲ = ͵ͳ,ͺͺ ˏଶ ˔⁄ . 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɪɚɜɧɚ: ʑ = ொ˓௤˅ = ଺ସ଼,଴଴ଷଵ,଼଼ = ʹͲ,͵͵ ˏ.       (4.17) 

Ɉɩɪɟɞɟɥɢɦ ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ. Ɂɚɞɚɞɢɦɫɹ ɫɬɚɧɞɚɪɬɧɨɣ 
ɲɢɪɢɧɨɣ ɩɪɨɥɟɬɚ ɨɬɜɟɪɫɬɢɹ b = 14,00 ɦ, ɬɨɝɞɚ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ: ݊ = ʑ௕ = ଶ଴,ଷଷଵସ,଴଴ = ͳ,Ͷͷ ≈ ʹ.       (4.18) 

ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ, ɤɨɬɨɪɭɸ ɛɭɞɟɦ ɜ ɞɚɥɶɧɟɣɲɟɦ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɪɚɜɧɚ: ʑ = ܾ ∙ ݊ = ͳͶ,ͲͲ ∙ ʹ = ʹͺ,ͲͲ ˏ.      (4.19) 

Ȼɵɤ ɩɪɢɦɟɦ ɪɚɡɪɟɡɧɵɦ, ɬɨɥɳɢɧɚ ɪɚɡɪɟɡɧɨɝɨ ɛɵɱɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ Ȼɟɪɟɡɢɧɫɤɨɝɨߜʐ = Ͳ,ͳ͸ ∙ ܾ + ሺͲ,ͷ − ʹሻˏ = Ͳ,ͳ͸ ∙ ͳͶ + Ͳ,͹͸ = ͵,ͲͲ ˏ. 
Ƚɨɥɨɜɧɚɹ ɱɚɫɬɶ ɛɵɤɚ ɢɦɟɟɬ ɨɛɬɟɤɚɟɦɭɸ ɮɨɪɦɭ ɞɥɹ ɭɥɭɱɲɟɧɧɨɝɨ ɨɛɬɟɤɚɧɢɹ. 

ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɫ ɭɱɟɬɨɦ ɪɚɡɦɟɪɨɜ ɛɵɤɨɜ ɜ ɩɥɚɧɟ: ʑʐ = ʑ + ሺ݊ − ͳሻ ∙ ʐߜ = ʹͺ,ͲͲ + ሺʹ − ͳሻ ∙ ͵,ͲͲ = ͵ͳ,ͲͲ ˏ. (4.20) 

4.4.1.2Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ 

ɂɫɩɨɥɶɡɭɹ ɮɨɪɦɭɥɭ ɪɚɫɯɨɞɚ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜ, ɨɩɪɟɞɟɥɢɦ ɩɨɥɧɵɣ ɧɚɩɨɪ ɧɚ 
ɜɨɞɨɫɥɢɜɟ ɜ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɬ.ɟ. ɛɟɡ ɭɱёɬɚ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɢ 
ɩɨɞɬɨɩɥɟɧɢɹ ɜɨɞɨɫɥɢɜɚ: 

଴ଵܪ = ( ொ˓௠∙𝐵′∙√ଶ୥)ଶ ଷ⁄
        (4.21) 

ɝɞɟ m– ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ, ɞɥɹ ɩɪɨɮɢɥɹ ɨɝɨɥɨɜɤɚ ɛɟɡɜɚɤɭɭɦɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ 
ɫɬɟɧɤɢ ɬɢɩɚ B(m ≈ 0,49). 
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଴ଵܪ = ( ͸Ͷͺ,ͲͲͲ,Ͷͻ ∙ ʹͺ,ͲͲ ∙ √ʹ ∙ ͻ,ͺͳ)ଶ ଷ⁄ = Ͷ,ͺͶ ˏ, 
ȼɨ ɜɬɨɪɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɫ ɭɱёɬɨɦ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ, 

ɩɨɥɧɵɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ: 

଴ଶܪ = ( ொ˓௠∙𝜎˗∙𝜎˔ˉ∙𝜎೙∙𝐵∙√ଶ୥)ଶ ଷ⁄ ,       (4.21) 

ɝɞɟ 𝜎˔ˉ– ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ; 𝜎௡– ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɬɨɩɥɟɧɢɹ, ɩɨɞɬɨɩɥɟɧɢɹ ɜɨɞɨɫɥɢɜɚ ɧɟɬ ɢ 𝜎௡= 1; 𝜎˗– ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɦɵ ɜɨɞɨɫɥɢɜɧɨɣ (𝜎˗= 1). 
 

 
Ɋɢɫɭɧɨɤ 2.1 – ȼɨɞɨɫɥɢɜɧɚɹ ɫɬɟɧɤɚ ɧɨɪɦɚɥɶɧɨɝɨ ɨɱɟɪɬɚɧɢɹ  

(Ʉɪɢɝɟɪɚ–Ɉɮɢɰɟɪɨɜɚ) 𝜎˔ˉ = ͳ − ଴,ଶ∙𝐻బభ∙క௕ ,        (4.22) 

ɝɞɟ 0,45 = ߦ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɦɟɧɶɲɟɧɢɹ, ɭɱɢɬɵɜɚɸɳɢɣ ɮɨɪɦɭ ɛɵɤɨɜ ɜ ɩɥɚɧɟ 
(ɩɨɥɭɤɪɭɝɥɚɹ). 𝜎˔ˉ = ͳ − Ͳ,ʹͲ ∙ Ͷ,ͺͶ ∙ Ͳ,ͶͷͳͶ,ͲͲ = Ͳ,ͻ͸ͻ, 

଴ଶܪ = ( ͸Ͷͺ,ͲͲͲ,Ͷͻ ∙ ͳ ∙ Ͳ,ͻ͸ͻ ∙ ͳ ∙ ʹͺ,ͲͲ ∙ √ʹ ∙ ͻ,ͺͳ)ଶ ଷ⁄ = Ͷ,ͻͶ͹ ˏ. 
Ɉɩɪɟɞɟɥɢɦ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱɟɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ 

ɤ ɜɨɞɨɫɥɢɜɭ ߥ଴: ܪ = ଴ଶܪ − ఈఔబమଶ୥ ,         (4.23) 

ɝɞɟ 1,1 = ߙ – ɤɨɷɮɮɢɰɢɟɧɬ Ʉɨɪɢɨɥɢɫɚ. ߥ଴ = ொ˓ሺ∇ʜʞʢ−∇ˇː˃ሻሺ𝐵+ሺ௡−ଵሻ·ఋʐሻ,       (4.24) 
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଴ߥ = ͸Ͷͺ,ͲͲሺ͵ͺ͹,ͲͲ − ͵ͳͳ,ͲͲሻሺʹͺ,ͲͲ + ሺʹ − ͳሻ ∙ ͵,ͲͲሻ = Ͳ,ʹ͹ͷ ˏ ˔⁄  

ܪ = Ͷ,ͻͶ͹ − ͳ,ͳ ∙ Ͳ,ʹ͹ͷଶʹ ∙ ͻ,ͺͳ = Ͷ,ͻͶ͵ ˏ 

Ɉɩɪɟɞɟɥёɧɧɵɣ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɨɤɪɭɝɥɹɟɦ ɞɨ ɛɥɢɠɚɣɲɟɝɨ 
ɫɬɚɧɞɚɪɬɧɨɝɨ ɡɧɚɱɟɧɢɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɟɯɧɢɱɟɫɤɢɦ ɪɟɝɥɚɦɟɧɬɨɦ: ܪ˔˕ = ͷ,ͲͲ ˏ 

Ɉɩɪɟɞɟɥɢɦ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ: ∇ʒʑ = ∇ʜʞʢ − ˕˔ܪ = ͵ͺ͹,ͲͲ − ͷ,ͲͲ = ͵ͺʹ,ͲͲ ˏ   (4.25) 

4.4.1.3ɉɪɨɜɟɪɤɚ ɧɚ ɩɪɨɩɭɫɤ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ 

ɉɪɨɜɟɪɢɦ ɞɨɫɬɚɬɨɱɧɨɫɬɶ ɜɨɞɨɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɜɨɞɨɫɥɢɜɧɨɣ 
ɩɥɨɬɢɧɵ. Ɉɩɪɟɞɟɥɢɦ ɩɨɜɟɪɨɱɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ, ɩɪɢ ɷɬɨɦ 
ɡɚɦɟɬɢɦ, ɱɬɨ ɩɪɨɩɭɫɤ ɩɪɨɢɡɜɨɞɢɬɫɹ ɱɟɪɟɡ ɜɫɟ ɜɨɞɨɫɛɪɨɫɵ ɢ ɜɫɟ ɝɢɞɪɨɚɝɪɟɝɚɬɵ: ܳ˓.˒ˑ˅ = ܳ˒ˑ˅.௠௔௫ − ܳʒЭʠ − ௏˒ ˑˎ.˅ˇ˘˓.௧˔˓˃˄       (4.26) 

ܳ˓.˒ˑ˅ = ͳͶʹ͸ − ͷ͵ͷ,ͲͲ − ʹͻʹͷͲͲͲͲͲͲ͸ ∙ ͵Ͳ ∙ ʹͶ ∙ ͸Ͳ ∙ ͸Ͳ = ͹Ͳ͵,ͲͲ ˏଷ ˔⁄  ܳʒЭʠ − ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɫɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɜɨɞɨɩɪɨɩɭɫɤɧɵɟ ɫɨɨɪɭɠɟɧɢɹ 
ɝɢɞɪɨɭɡɥɚ ɩɪɢ ɩɨɥɧɨɦ ɢɯ ɨɬɤɪɵɬɢɢ ɢ ɱɟɪɟɡ ɚɝɪɟɝɚɬɵ Ƚɗɋ. Ʉɨɥɢɱɟɫɬɜɨ 
ɚɝɪɟɝɚɬɨɜ, ɭɱɚɫɬɜɭɸɳɢɯ ɜ ɩɪɨɩɭɫɤɟ ɪɚɫɱɟɬɧɵɯ ɪɚɫɯɨɞɨɜ (n–1) ɩɪɢ ɱɢɫɥɟ 
ɚɝɪɟɝɚɬɨɜ ɞɨ 6 ɜɤɥɸɱɢɬɟɥɶɧɨ [3]. ܪ˒ˑ˅ = ʣʞʢ − ʢʜʐ(ܳ଴,଴ଵ%) − ∆ℎ = ͵ͺͺ,ͲͲ − ͵ͳ͸,͵Ͳ − Ͳ,͸ͷ = ͹ͳ,Ͳͷ ˏ ܪˑ˔ː>ܪ௠𝑖௡, ͹ͳ,Ͳͷ>ͷͻ,ͺͲ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɩɪɨɩɭɫɤ ɩɚɜɨɞɤɚ ɱɟɪɟɡ Ƚɗɋ 
ɜɨɡɦɨɠɟɧ. 

ܳʒʏ = ʒܰʏͻ,ͺͳ ∙ ˑ˔ːܪ ∙ 𝜂 = ͸ͻ,ͷ ∙ ͳͲͲͲͻ,ͺͳ ∙ ͹ͳ,Ͳͷ ∙ Ͳ,ͻ͵ʹ = ͳͲ͹,ͲͲ ˏଷ̝
 

ܳʒЭʠ = ܳʒʏ ∙ ሺ͸ − ͳሻ = ͷ ∙ ͳͲ͹,ͲͲ = ͷ͵ͷ,ͲͲ ˏଷ̝
 

Ɉɩɪɟɞɟɥɢɦ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɩɪɢ ɩɪɨɩɭɫɤɟ ɩɪɨɜɟɪɨɱɧɨɝɨ 
ɪɚɫɯɨɞɚ ɜ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ ɛɟɡ ɭɱɟɬɚ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɩɨɬɨɤɚ ɢ 
ɩɨɞɬɨɩɥɟɧɢɹ ɜɨɞɨɫɥɢɜɚ: 
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.˅଴ଵ˒ˑܪ = ( ொ˓.˒ˑ˅௠∙𝐵∙√ଶ୥)ଶ ଷ⁄ = ቀ ଻଴ଷ,଴଴଴,ସଽ∙ଶ଼,଴଴∙√ଶ∙ଽ,଼ଵቁଶ ଷ⁄ = ͷ,ͳͳ ˏ  (4.27) 

ȼɨ ɜɬɨɪɨɦ ɩɪɢɛɥɢɠɟɧɢɢ ɨɩɪɟɞɟɥɢɦ ɧɚɩɨɪ ܪ଴ଶ˒ˑ˅. ɫ ɭɱɟɬɨɦ ɛɨɤɨɜɨɝɨ 
ɫɠɚɬɢɹ ɩɨɬɨɤɚ ɢ ɩɨɞɬɨɩɥɟɧɢɹ ɜɨɞɨɫɥɢɜɚ: 

.˅଴ଶ˒ˑܪ = ( ொ˓.˒ˑ˅௠˒ˑ˅∙𝜎˗∙𝜎˔ˉ∙𝜎೙∙𝐵∙√ଶ୥)ଶ ଷ⁄ ,      (4.28) 

𝜎˔ˉ = ͳ − Ͳ,ʹ ∙ ͷ,ͳͳ ∙ Ͳ,ͶͷͳͶ,ͲͲ = Ͳ,ͻ͸͹ 

ɝɞɟ ݉˒ˑ˅– ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɞɥɹ ɩɨɜɟɪɨɱɧɨɝɨ ɫɥɭɱɚɹ. ݉˒ˑ˅ = ݉ [Ͳ,ͺͲͷ + Ͳ,ʹͶͷ 𝐻బభ˒ˑ˅.𝐻˔˕ − Ͳ,Ͳͷ ቀ𝐻బభ˒ˑ˅.𝐻˔˕ ቁଶ]   (4.29) 

݉˒ˑ˅ = Ͳ,Ͷͻ ∙ [Ͳ,ͺͲͷ + Ͳ,ʹͶͷ ∙ ͷ,ͳͳͷ,ͲͲ − Ͳ,Ͳͷ ∙ (ͷ,ͳͳͷ,ͲͲ)ଶ] = Ͳ,Ͷͻʹ 

.˅଴ଶ˒ˑܪ = ( ͹Ͳ͵,ͲͲͲ,Ͷͻʹ ∙ ͳ ∙ Ͳ,ͻ͸͹ ∙ ͳ ∙ ʹͺ,ͲͲ ∙ √ʹ ∙ ͻ,ͺͳ)ଶ ଷ⁄ = ͷ,ʹʹ ˏ 

ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱɟɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ ɩɪɢ ɩɪɨɩɭɫɤɟ 
ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ: ܪ˒ˑ˅ = ˅଴ଶ˒ˑܪ − ఈఔబ˒ˑ˅మଶ୥ ˅଴˒ˑߥ (4.30)         = ொ˓.˒ˑ˅ሺ∇ʣʞʢ−∇ˇː˃ሻሺʑ+ሺ௡−ଵሻఋʐ       (4.31) 

𝑣଴˒ˑ˅ = ͹Ͳ͵,ͲͲሺ͵ͺͺ,ͲͲ − ͵ͳͳ,ͲͲሻ ∙ ሺʹͺ,ͲͲ + ሺʹ − ͳሻ ∙ ͵,ͲͲሻ = Ͳ,ʹͻͷ ˏ ˔⁄  

˅ˑ˒ܪ = ͷ,ʹʹ − ͳ,ͳ ∙ Ͳ,ʹͻͷଶʹ ∙ ͻ,ͺͳ = ͷ,ʹͳ ˏ 

ɉɪɨɜɟɪɢɦ, ɧɟ ɩɪɟɜɵɲɚɟɬɫɹ ɥɢ ɨɬɦɟɬɤɚ ∇ʣʞʢ˓ɡɚɞɚɧɧɭɸ Ɏɉɍ = 388,00 
ɦ ɩɪɢ ɬɚɤɨɦ ɧɚɩɨɪɟ: ∇ʣʞʢ˓ = ∇ʒʑ + ˅ˑ˒ܪ = ͵ͺʹ,ͲͲ + ͷ,ʹͳ = ͵ͺ͹,ʹͳ ˏ   (4.32) ∇ʣʞʢ > ∇ʣʞʢ˓, ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɝɢɞɪɨɭɡɥɚ ɞɨɫɬɚɬɨɱɧɚ ɞɥɹ 
ɩɪɨɩɭɫɤɚ ɪɚɫɯɨɞɚ ܳ˒ˑ˅ = ͳͶʹ͸,ͲͲ ɦ3/ɫ. 



 

40 

ɉɨ ɩɪɨɟɤɬɧɨɦɭ ɧɚɩɨɪɭ ܪ˒˓ =  ɨɩɪɟɞɟɥɹɟɦ ɤɨɨɪɞɢɧɚɬɵ  ɞɥɹ ˕˔ܪ
ɩɨɫɬɪɨɟɧɢɹ ɨɝɨɥɨɜɤɚ ɩɥɨɬɢɧɵ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ. Ɍɚɛɥɢɱɧɵɟ ɤɨɨɪɞɢɧɚɬɵ 
ɭɦɧɨɠɚɸɬɫɹ ɧɚ ܪ˔˕. Ɋɚɫɱɟɬɵ ɫɜɟɞɟɦ ɜ ɬɚɛɥɢɰɭ 2.1. 

 
Ɍɚɛɥɢɰɚ 2.1 – Ʉɨɨɪɞɢɧɚɬɵ ɨɱɟɪɬɚɧɢɹ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɧɨɣ ɫɬɟɧɤɢ (ɫɬɟɧɤɢ 
Ʉɪɢɝɟɪɚ –Ɉɮɢɰɟɪɨɜɚ) 
№ ɬɨɱɤɢ ɏ, ɦ Y, ɦ № ɬɨɱɤɢ ɏ, ɦ Y, ɦ № ɬɨɱɤɢ ɏ, ɦ Y, ɦ 

1 0 0,63 15 7 2,82 29 14 12,31 
2 0,5 0,18 16 7,5 3,305 30 14,5 13,05 
3 1 0,035 17 8 3,82 31 15 14,12 
4 1,5 0 18 8,5 4,365 32 15,5 15,065 
5 2 0,03 19 9 4,935 33 16 16,035 
6 2,5 0,135 20 9,5 5,54 34 16,5 17,025 
7 3 0,3 21 10 6,175 35 17 18,045 
8 3,5 0,5 22 10,5 6,845 36 17,5 19,09 
9 4 0,73 23 11 7,54 37 18 20,155 
10 4,5 0,99 24 11,5 8,265 38 18,5 21,245 
11 5 1,28 25 12 9,1 39 19 22,355 
12 5,5 1,605 26 12,5 9,8 40 19,5 23,49 
13 6 1,97 27 13 10,61 41 20 24,61 
14 6,5 2,375 28 13,5 11,445 42 20,5 25,73 

 

 
Ɋɢɫɭɧɨɤ 4.2.3 – Ɉɱɟɪɬɚɧɢɟ ɨɝɨɥɨɜɤɚ ɩɥɨɬɢɧɵ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ 

4.4.2Ɋɚɫɱёɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 

ɍɫɬɚɧɨɜɥɸ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɭɫɬɪɨɣɫɬɜɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɝɚɫɢɬɟɥɟɣ 
ɷɧɟɪɝɢɢ. 

ɉɪɢ ɩɪɨɬɟɤɚɧɢɢ ɜɨɞɵ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜ ɜɫɥɟɞɫɬɜɢɟ ɩɚɞɟɧɢɹ ɫɬɪɭɢ ɫɤɨɪɨɫɬɶ 
ɩɨɬɨɤɚ ɜɨɡɪɚɫɬɚɟɬ ɢ ɞɨɫɬɢɝɚɟɬ ɧɚɢɛɨɥɶɲɟɝɨ ɡɧɚɱɟɧɢɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɡɚ 
ɜɨɞɨɫɥɢɜɨɦ ɜ ɬɚɤ ɧɚɡɵɜɚɟɦɨɦ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ C–C (Ɋɢɫɭɧɨɤ– 4.2.4). Ƚɥɭɛɢɧɚ ɜ 
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ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜɥɢɹɟɬ ɧɚ ɭɫɬɚɧɨɜɥɟɧɢɟ ɮɨɪɦɵ ɫɨɩɪɹɠɟɧɢɹ 
ɛɶɟɮɨɜ ɢ ɩɨɷɬɨɦɭ ɢɦɟɟɬ ɜɚɠɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɫɱёɬɚ. 

 

 
Ɋɢɫɭɧɨɤ 4.2.4 – Ɉɝɨɥɨɜɨɤ ɢ ɫɠɚɬɨɟ ɫɟɱɟɧɢɟ 

 
Ɉɩɪɟɞɟɥɹɸ ɤɪɢɬɢɱɟɫɤɭɸ ɝɥɭɛɢɧɭ: ℎˍ˓ = √ ఈ∙ொˑ˔ː.˓.మ௚∙ሺ𝐵+∑ఋ˄ሻమయ = √ ଵ,ଵ∙଺ସ଼,଴଴మଽ,଼ଵ∙ሺଷଵ,଴଴ሻమయ = ͵,͸͸ ˏ    (4.33) 

Ɉɩɪɟɞɟɥɸ ɩɨɥɧɭɸ ɭɞɟɥɶɧɭɸ ɷɧɟɪɝɢɸ ɜ ɫɟɱɟɧɢɢ ɩɟɪɟɞ ɜɨɞɨɫɥɢɜɨɦ: 

଴ܶ = ʜʞʢߘ − ʓʜʏߘ = ͵ͺ͹,ͲͲ − ͵ͳͳ,ͲͲ = ͹͸,ͲͲ ˏ   (4.34) 

Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɫɟɱɟɧɢɹ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ: ξ బ் = బ்ℎˍ˓ = ଻଺,଴଴ଷ,଺଺ = ʹͲ,͹ͺ ˏ       (4.35) 

ɉɨ ɝɪɚɮɢɤɭ [11] ɨɩɪɟɞɟɥɹɸ ɝɥɭɛɢɧɭ ℎ௖ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ ɢ ɝɥɭɛɢɧɭ ℎ௖̀̀ – 
ɜɬɨɪɨɣ ɫɨɩɪɹɠёɧɧɨɣ ɫɨ ɫɠɚɬɨɣ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɟɥɢɱɢɧɵ ξ బ், ɨɩɪɟɞɟɥɹɸ ξ˔ = Ͳ,ͳͺͷ ɢ ξ బ் `` = ͵,͵. 

Ɉɬɫɸɞɚ, ɫɨɩɪɹɠёɧɧɵɟ ɝɥɭɛɢɧɵ: ℎ௖̀ = ξ௖ ∙ ℎˍ˓ = Ͳ,ͳͺͷ ∙ ͵,͸͸ = Ͳ,͸ͺ ˏ,     (4.36) ℎ௖̀̀ = ξ௖`` ∙ ℎˍ˓ = ͵,͵ ∙ ͵,͸͸ = ͳʹ,Ͳ͹ ˏ.     (4.37) 

Ƚɥɭɛɢɧɚ ɜ ɇȻ ɩɪɢ ܳˑ˔ː=1377,00 (ɦ3/ɫ), hɇȻ = 5,10 ɦ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, 
ɩɪɵɠɨɤ ɨɬɨɝɧɚɧɧɵɣ (hc

’’>hɇȻ). 
Ɉɬɨɝɧɚɧɧɵɣ ɩɪɵɠɨɤ ɡɚ ɩɥɨɬɢɧɨɣ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ, ɢ ɩɪɨɟɤɬɢɪɭɟɬɫɹ 

ɫɨɩɪɹɠɟɧɢɟ ɛɶɟɮɨɜ ɩɨ ɬɢɩɭ ɡɚɬɨɩɥɟɧɧɨɝɨ ɩɪɵɠɤɚ. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ 
ɫɨɡɞɚɬɶ ɫ ɧɢɠɧɢɦ ɛɶɟɮɨɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɝɥɭɛɢɧɭ ɢɥɢ ɩɨɝɚɫɢɬɶ ɱɚɫɬɶ 
ɢɡɛɵɬɨɱɧɨɣ ɷɧɟɪɝɢɢ ɫ ɩɨɦɨɳɶɸ ɝɚɫɢɬɟɥɟɣ ɷɧɟɪɝɢɢ. Ⱦɥɹ ɩɥɨɬɢɧ ɧɚ ɫɤɚɥɶɧɨɦ 
ɨɫɧɨɜɚɧɢɢ (ɞɢɨɪɢɬ) ɜɵɫɨɬɨɣ ɛɨɥɟɟ 40 ɦ (ɜɵɫɨɬɚ ɩɥɨɬɢɧɵ 82,0 ɦ) ɝɚɲɟɧɢɟ 
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ɷɧɟɪɝɢɢ ɫɛɪɚɫɵɜɚɟɦɨɣ ɜɨɞɵ ɨɫɭɳɟɫɬɜɥɹɸɬ ɫɩɨɫɨɛɨɦ ɫɜɨɛɨɞɧɨ ɨɬɛɪɨɲɟɧɧɨɣ 
ɫɬɪɭɢ. 

4.4.2.1Ƚɚɲɟɧɢɟ ɷɧɟɪɝɢɢ ɫɩɨɫɨɛɨɦ ɫɜɨɛɨɞɧɨ ɨɬɛɪɨɲɟɧɧɨɣ ɫɬɪɭɢ 

Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɷɬɨɝɨ ɫɩɨɫɨɛɚ ɜ ɤɨɧɰɟ ɜɨɞɨɫɥɢɜɚ ɭɫɬɪɚɢɜɚɸɬ ɜɵɫɨɤɢɣ 
ɭɫɬɭɩ ɫ ɧɨɫɤɨɦ–ɬɪɚɦɩɥɢɧɨɦ. ɋɬɪɭɹ, ɫɯɨɞɹɳɚɹ ɫ ɧɨɫɤɚ–ɬɪɚɦɩɥɢɧɚ, ɨɬɥɟɬɚɟɬ ɧɚ 
ɧɟɤɨɬɨɪɨɟ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɜɨɞɨɫɛɪɨɫɚ. ȼ ɦɟɫɬɟ ɩɚɞɟɧɢɹ ɧɚ ɞɧɟ ɨɛɪɚɡɭɟɬɫɹ ɹɦɚ 
ɪɚɡɦɵɜɚ. Ɉɫɧɨɜɧɚɹ ɡɚɞɚɱɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ – ɨɛɟɫɩɟɱɢɬɶ ɨɬɛɪɨɫ ɫɬɪɭɢ ɧɚ 
ɪɚɫɫɬɨɹɧɢɟ, ɛɟɡɨɩɚɫɧɨɟ ɞɥɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɜɨɞɨɫɛɪɨɫɧɨɣ ɩɥɨɬɢɧɵ ɢ ɞɪɭɝɢɯ 
ɫɨɨɪɭɠɟɧɢɣ. 

ȼɵɫɨɬɚ ɨɬ ɞɧɚ, ɞɨ ɧɨɫɤɚ: ܽ = ℎː௠˄௔௫ + ሺͳ − ʹሻˏ = ͷ,͵Ͳ + ʹ,ͲͲ = ͹,͵Ͳˏ,    (4.38) 

ɝɞɟ ℎː௠˄௔௫ = ͷ,͵Ͳ ˏ 
Ɉɬɦɟɬɤɚ ɧɨɫɤɚ: ߘʜʝʠ = ʓʜʏߘ + ܽ = ͵ͳͳ,ͲͲ + ͹,͵Ͳ = ͵ͳͺ,͵Ͳ ˏ.   (4.39) 

ɋɤɨɪɨɫɬɧɨɟ ɩɚɞɟɧɢɟ (ɧɚɩɨɪ ɜɨɞɵ ɧɚ ɧɨɫɤɟ): ܼ𝐻 = ʜʞʢߘ − ʜʝʠߘ = ͵ͺ͹,ͲͲ − ͵ͳͺ,͵Ͳ = ͸ͺ,͹Ͳ ˏ.   (4.40) 

ɋɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɜɨɞɵ ɧɚ ɧɨɫɤɟ: 

𝐻ܸ = 𝜑 ∙ √ʹ ∙ ݃ ∙ ܼ𝐻 = Ͳ,ͻ ∙ √ʹ ∙ ͻ,ͺͳ ∙ ͸ͺ,͹Ͳ = ͵͵,ͲͶ ˏ/˔ ,  (4.41) 

ɝɞɟ 𝜑– ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ, ɩɪɢɧɢɦɚɸ ɪɚɜɧɵɦ 0,9. 
ȼɵɫɨɬɚ ɩɨɬɨɤɚ ɜɨɞɵ ɧɚ ɧɨɫɤɟ: ℎ𝐻 = ௤௏𝐻 = ଶ଴,଼଼ଷଷ,଴ସ = Ͳ,͸͵ ˏ ,       (4.42) 

ɑɢɫɥɨ Ɏɪɭɞɚ: ݎܨ = ௏𝐻మ௚∙ℎ𝐻 = ଷଷ,଴ସమଽ,଼ଵ∙଴,଺ଷ = ͳ͹ͷ,ͻ͸.      (4.43) 

Ⱦɚɥɶɧɨɫɬɶ ɨɬɥёɬɚ ɫɬɪɭɢ: ܮ = ௔ܭ ∙ ܼ𝐻 ∙ 𝜑ଶ ∙ ߙʹ𝑖݊ݏ ∙ (ͳ + √ͳ + ቀ௓బ௓𝐻 − ͳቁ ∙ ଵ𝜑మ∙௦𝑖௡మఈ)  (4.44) 

ɝɞɟ ܭ௔– ɤɨɷɮɮɢɰɢɟɧɬ ɚɷɪɚɰɢɢ, ɩɪɢɧɢɦɚɸ ɪɚɜɧɵɦ0,9; ߙ– ɭɝɨɥ ɧɚɤɥɨɧɚ ɧɨɫɤɚ, ɩɪɢɧɢɦɚɸ ɪɚɜɧɵɦ͵Ͳˑ; ܼ଴ = ʜʞʢߘ − ʢʜʐ௠௔௫ߘ = ͵ͺ͹,ͲͲ − ͵ͳ͸,͵Ͳ = ͹Ͳ,͹Ͳ ˏ. 
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: ܮ = Ͳ,ͻ ∙ ͸ͺ,͹Ͳ ∙ Ͳ,ͻଶ ∙ ʹ𝑖݊ݏ ∙ ͵Ͳˑ ∙ 
∙ ቌͳ + √ͳ + (͹Ͳ,͹Ͳ͸ͺ,͹Ͳ − ͳ) ∙ ͳͲ,ͻଶ ∙ 𝑖݊ଶ͵Ͳˑቍݏ = ͺͻ,ͷͷ ˏ. 
ɉɪɨɜɟɪɤɚ ɞɥɹ ɫɥɚɛɨɣ ɫɤɚɥɵ, ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɭɫɥɨɜɢɟ: ܮ > ሺͲ,ͷ ÷ Ͳ,͸ሻ ∙ ܼ଴, ͺͻ,ͷͷ > ͵ͺ,Ͳ. 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɟɧɨ, ɹɦɚ ɪɚɡɦɵɜɚ ɨɛɪɚɡɭɟɬɫɹ ɧɚ ɛɟɡɨɩɚɫɧɨɦ ɪɚɫɫɬɨɹɧɢɢ 

ɨɬ ɫɨɨɪɭɠɟɧɢɹ. 
Ƚɥɭɛɢɧɚ ɹɦɵ ɪɚɡɦɵɜɚ: ܪ௉ = ݐ − ℎʜʐ ,         (4.45) 

ɝɞɟݐ = (Ͳ,ͳ + Ͳ,Ͷͷ ∙ రݎܨ√ ) ∙ ݎܨ√ ∙ √ℎʜʐௗర ∙ ℎ𝐻; ݀– ɫɪɟɞɧɹɹ ɤɪɭɩɧɨɫɬɶ ɨɬɞɟɥɶɧɨɫɬɟɣ, ɜ ɪɚɫɱёɬɟ ɩɪɢɧɹɬɚ 1ɦ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: 

ݐ = ቀͲ,ͳ + Ͳ,Ͷͷ ∙ √ͳ͹ͷ,ͻ͸ర ቁ ∙ √ͳ͹ͷ,ͻ͸ ∙ √ͷ,ͳͲͳర ∙ Ͳ,͸͵ = ʹͳ,ͻ͵, 
௉ܪ = ʹͳ,ͻ͵ − ͷ,ͳͲ = ͳ͸,ͺ͵ ˏ. 
ɐɟɧɬɪ ɹɦɵ: ܮଵ = ܮ + ௧௧௚ఈభ ,         (4.46) 

ଵߙ݃ݐ = ߙଶ݃ݐ√ + ଶ∙௚ሺ଴,ହ∙ℎ𝐻∙௖௢௦ఈ+௔−ℎʜʐሻ௏𝐻మ∙௖௢௦మఈ      (4.47) 

ଵߙ݃ݐ = ଶ͵Ͳˑ݃ݐ√ + ʹ ∙ ͻ,ͺͳ ∙ ሺͲ,ͷ ∙ Ͳ,͸͵ ∙ Ͳˑ͵ݏ݋ܿ + ͹,͵Ͳ − ͷ,ͳͲሻ͵͵,ͲͶଶ ∙ ଶ͵Ͳˑݏ݋ܿ = Ͳ,͵ͻ 

ଵܮ = ͺͻ,ͷͷ + ʹͳ,ͻ͵Ͳ,͵ͻ = ͳͶͷ,ͶͶ ˏ. 
Ⱦɥɢɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɭɱɚɫɬɤɚ ɹɦɵ ɪɚɡɦɵɜɚ ɜɞɨɥɶ ɬɟɱɟɧɢɹ ɧɚ ɭɪɚɜɧɟɧɢɟ 

ɪɚɡɦɵɬɨɝɨ ɪɭɫɥɚ ɪɚɜɧɚ: 
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ܾ௣ = ʹ,ͷ · ℎˍ˓ + ͵,͹ · ˓ܪ = ʹ,ͷ · ͵,͸͸ + ͵,͹ · ͵,͸͸ = ͹ͳ,ͶͲ ˏ.  (4.48) 

ɉɨ ɞɧɭ ɹɦɚ ɪɚɡɦɵɜɚ – ɩɪɢɦɟɪɧɨ ɪɚɜɧɚ ʹ,ͷ · ℎˍ˓, ɝɞɟ ℎˍ˓ – ɤɪɢɬɢɱɟɫɤɚɹ 
ɝɥɭɛɢɧɚ ɩɨɬɨɤɚ: ʹ,ͷ · ℎˍ˓ = ʹ,ͷ ∙ ͵,͸͸ = ͻ,ͳͷ ˏ. 

4.4.2.2ɉɪɨɩɭɫɤ ɪɚɫɯɨɞɨɜ ɱɟɪɟɡ ɝɥɭɛɢɧɧɵɟ ɜɨɞɨɫɛɪɨɫɵ 

Ⱦɨɧɧɵɟ ɨɬɜɟɪɫɬɢɹ ɜɨɞɨɫɛɪɨɫɧɨɣ ɩɥɨɬɢɧɵ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ, ɤɚɤ ɧɚ 
ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɞɥɹ ɩɪɨɩɭɫɤɚ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ, ɬɚɤ ɢ ɞɥɹ 
ɞɚɥɶɧɟɣɲɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢɞɥɹ ɩɪɨɩɭɫɤɚ ɨɫɧɨɜɧɨɝɨ ɪɚɫɯɨɞɚ. 

Ƚɥɭɛɢɧɧɵɣ ɜɨɞɨɫɛɪɨɫ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɤɚɱɟɫɬɜɟ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɢ 
ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɧɚ ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. ܳ˓.˅. = ௏˒ ˑˎ.˅ˇ˘˓.+௏˒ ˓.௧˔˓˃˄ = ଶଽଶହ଴଴଴଴଴଴଺∙ଷ଴∙ଶସ∙଺଴∙଺଴ = ͳͺͺ,Ͳͺ ˏଷ/˔.    (4.49) 

ɉɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɩɪɢ ɧɟɡɚɬɨɩɥɟɧɧɨɦ ɜɵɯɨɞɧɨɦ ɨɬɜɟɪɫɬɢɢ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: ܳ = ߤ ∙ 𝜔˅ˑ ∙ √ʹ ∙ ݃ ∙ ʜʑʝ,       (4.50) 

ɝɞɟ Q– ɪɚɫɯɨɞ, ɫɛɪɚɫɵɜɚɟɦɵɣ ɱɟɪɟɡ ɨɬɜɟɪɫɬɢɟ; ʜʑʝ – ɧɚɩɨɪ ɧɚɞ ɰɟɧɬɪɨɦ ɜɯɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ;  𝜔˅ˑ − ˒ˎˑ˜˃ˇ˟ ˅˞˘ˑˇːˑˆˑ ˑ˕˅ˈ˓˔˕ˋя. 
ɉɪɢɧɢɦɚɟɦ ɤɨɥɢɱɟɫɬɜɨ ɨɬɜɟɪɫɬɢɣ ɪɚɜɧɨɟ 2. Ɍɨɝɞɚ ɪɚɫɯɨɞ ɱɟɪɟɡ ɨɞɧɨ 

ɜɨɞɨɩɪɨɩɭɫɤɧɨɟ ɨɬɜɟɪɫɬɢɟ: ܳଵ ˑ˕˅ = ொ˓.˅.ଶ = ͻͶ,ͲͶ ˏଷ/˔.       (4.51) 

Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɨɩɪɟɞɟɥɢɬɶ ʜʑʝ ɧɭɠɧɨ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɡɚɞɚɬɶɫɹ ɜɵɫɨɬɨɣ 
ɨɬɜɟɪɫɬɢɹ ɢ ɨɬɦɟɬɤɨɣ ɧɢɠɧɟɣ ɤɪɨɦɤɢ ɝɥɭɛɢɧɧɨɝɨ ɜɨɞɨɜɵɩɭɫɤɚ. 
ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɜɵɫɨɬɭ ɨɬɜɟɪɫɬɢɹ h=3,0 ɦ, ɬɨɝɞɚ ɧɢɠɧɹɹ ɨɬɦɟɬɤɚ 
ɞɨɧɧɨɝɨ ɨɬɜɟɪɫɬɢɹ 315,00 ɦ. ɨɬɦɟɬɤɚ ɧɚɞ ɰɟɧɬɪɨɦ ɜɵɯɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ: ∇ʥʑʝ = ͵ͳͷ,ͲͲ + ℎଶ = ͵ͳ͸,ͷͲ ˏ.      (4.52) 

ɇɚɩɨɪ ɧɚɞ ɰɟɧɬɪɨɦ ɜɵɯɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ: ʜʑʝ = ∇ʜʞʢ − ∇ʥʑʝ = ͵ͺ͹,ͲͲ − ͵ͳ͸,ͷͲ = ͹Ͳ,ͷͲ ˏ,   (4.53) 

ɉɥɨɳɚɞɶ ɜɵɯɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ɩɪɢ ɢɡɜɟɫɬɧɨɦ ɪɚɫɯɨɞɟ ɛɭɞɟɬ ɪɚɜɧɚ: 𝜔˅ˑ = ொభ ˑ˕˅ఓ∙√ଶ∙௚∙ʜʑʝ = ଽସ,଴ସ଴,଼∙√ଶ∙ଽ,଼ଵ∙଻଴,ହ଴ = ͺ,ͷ͵ ˏଶ.    (4.54) 

Ɍɚɤ ɤɚɤ ɜɵɫɨɬɚ ɨɬɜɟɪɫɬɢɹ 3,0 ɦ, ɬɨɝɞɚ ɲɢɪɢɧɚ ɛɭɞɟɬ ɪɚɜɧɚ: 
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ܾ = 𝜔˅ˑℎ = ଼,ହଷଷ,଴ = ʹ,ͺͶ ˏଶ.       (4.54) 

Ɉɤɪɭɝɥɢɦ ɞɨ 3,00 ɦ. 
Ɍɨɝɞɚ ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɨɬɜɟɪɫɬɢɹ ɨɤɨɧɱɚɬɟɥɶɧɨ ɛɭɞɟɬ ɪɚɜɧɚ: 𝜔˅ˑ = ܾ ∙ ℎ = ͵,ͲͲ ∙ ͵,ͲͲ = ͻ,ͲͲ ˏଶ.      (4.55) 

4.5Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɩɥɨɬɢɧɵ 

4.5.1Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 

Ɂɚɞɚɱɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨɛɵ ɩɪɢ ɡɚɞɚɧɧɨɣ ɜɵɫɨɬɟ 
ɫɨɨɪɭɠɟɧɢɹ ɧɚɣɬɢ ɦɢɧɢɦɚɥɶɧɭɸ ɲɢɪɢɧɭ ɫɨɨɪɭɠɟɧɢɹ ɩɨ ɨɫɧɨɜɚɧɢɸ. ɇɚɢɛɨɥɟɟ 
ɷɤɨɧɨɦɢɱɧɵɦ ɹɜɥɹɟɬɫɹ ɬɪɟɭɝɨɥɶɧɵɣ ɩɪɨɮɢɥɶ ɩɥɨɬɢɧɵ, ɢɦɟɸɳɢɣ 
ɦɢɧɢɦɚɥɶɧɭɸ ɲɢɪɢɧɭ ɩɨɧɢɡɭ. 

ɇɨ ɩɪɢ ɫɜɨɟɣ ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɷɬɨɬ ɩɪɨɮɢɥɶ ɞɨɥɠɟɧ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɞɜɭɦ 
ɭɫɥɨɜɢɹɦ: 

 ɨɬɫɭɬɫɬɜɢɟ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɛɟɬɨɧɟ; 
 ɭɫɬɨɣɱɢɜɨɫɬɶ ɬɟɥɚ ɩɥɨɬɢɧɵ ɩɪɨɬɢɜ ɫɞɜɢɝɚ ɩɨ ɨɫɧɨɜɚɧɢɸ. 
Ȼɟɬɨɧ ɫɥɚɛɨ ɫɨɩɪɨɬɢɜɥɹɟɬɫɹ ɪɚɫɬɹɠɟɧɢɸ, ɜ ɧɟɦ ɧɟɞɨɩɭɫɬɢɦɨ ɩɨɹɜɥɟɧɢɟ 

ɬɪɟɳɢɧ ɫ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ, ɱɬɨ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɩɨɹɜɥɟɧɢɸ ɨɩɚɫɧɨɣ 
ɮɢɥɶɬɪɚɰɢɢ ɫɨ ɜɫɟɦɢ ɜɵɬɟɤɚɸɳɢɦɢ ɩɨɫɥɟɞɫɬɜɢɹɦɢ.  

Ƚɪɚɜɢɬɚɰɢɨɧɧɵɟ ɛɟɬɨɧɧɵɟ ɩɥɨɬɢɧɵ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ (ɚɥɟɜɪɨɥɢɬ) 
ɤɨɧɫɬɪɭɢɪɭɸɬ, ɤɚɤ ɩɪɚɜɢɥɨ, ɫ ɜɟɪɬɢɤɚɥɶɧɨɣ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɢ ɛɟɡ 
ɮɭɧɞɚɦɟɧɬɚɥɶɧɨɣ ɩɥɢɬɵ, ɬɚɤ ɤɚɤ ɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɫɤɚɥɶɧɨɝɨ ɨɫɧɨɜɚɧɢɹ 
ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɚɹ. ɉɨ ɷɬɢɦ ɩɪɢɱɢɧɚɦ ɨɩɬɢɦɚɥɶɧɵɣ ɬɟɨɪɟɬɢɱɟɫɤɢɣ ɩɪɨɮɢɥɶ 
ɬɚɤɨɣ ɩɥɨɬɢɧɵ – ɩɪɹɦɨɭɝɨɥɶɧɵɣ ɬɪɟɭɝɨɥɶɧɢɤ ɫ ɜɟɪɲɢɧɨɣ ɧɚ ɨɬɦɟɬɤɟ ɇɉɍ. 

Ɂɚɥɨɠɟɧɢɟ ɧɢɡɨɜɨɣ ɝɪɚɧɢ ɦɨɠɧɨ ɩɪɢɧɹɬɶ ɪɚɜɧɵɦ m=0,67÷0,7. ℎ = ∇ʜʞʢ − ∇˒ˑˇ = ͵ͺ͹,ͲͲ − ͵Ͳͺ,ͲͲ = ͹ͻ,ͲͲ ˏ.   (4.56) 

Ɉɬɦɟɬɤɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ ɪɚɜɧɚ: ∇˒ˑˇ = ∇ˇː˃ − ˄ߜ) + ሺʹ ÷ ͵ሻ),      (4.57) 

ɝɞɟ ߜ˄ = Ͳ, ∇ˇː˃ = ͵ͳͳ,ͲͲ ˏ. 
Ɉɩɪɟɞɟɥɢɦ ɨɬɦɟɬɤɭ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ: ∇˒ˑˇ = ͵ͳͳ,ͲͲ − ͵,ͲͲ = ͵Ͳͺ,ͲͲ ˏ, 𝐵௡ = Ͳ,͹ ∙ ℎ = Ͳ,͹ ∙ ͹ͻ,ͲͲ = ͷͷ,ͲͲ ˏ 

4.5.2Ɋɚɡɪɟɡɤɚ ɩɥɨɬɢɧ ɲɜɚɦɢ 

ȼɨ ɢɡɛɟɠɚɧɢɟ ɧɟɞɨɩɭɫɬɢɦɨ ɛɨɥɶɲɢɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɪɚɡɥɢɱɧɵɯ ɱɚɫɬɹɯ 
ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ, ɩɨɹɜɥɹɸɳɢɯɫɹ ɩɪɢ ɧɟɪɚɜɧɨɦɟɪɧɵɯ 
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ɨɫɚɞɤɚɯ ɨɫɧɨɜɚɧɢɹ ɢ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɞɟɮɨɪɦɚɰɢɹɯ, ɩɥɨɬɢɧɭ ɞɟɥɹɬ ɧɚ 
ɫɟɤɰɢɢ ɫɤɜɨɡɧɵɦɢ ɬɟɦɩɟɪɚɬɭɪɧɨ–ɭɫɚɞɨɱɧɵɦɢ ɲɜɚɦɢ. Ɋɚɡɪɟɡɤɭ ɩɥɨɬɢɧɵ 
ɩɪɨɢɡɜɨɞɹɬ ɱɚɳɟ ɩɨ ɛɵɤɚɦ, ɱɬɨɛɵ ɢɡɛɟɠɚɬɶ ɧɟɪɚɜɧɨɦɟɪɧɵɯ ɨɫɚɞɨɤ ɫɦɟɠɧɵɯ 
ɛɵɤɨɜ, ɱɬɨ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɡɚɤɥɢɧɢɜɚɧɢɸ ɡɚɬɜɨɪɚ. 

ɍɩɥɨɬɧɟɧɢɟ ɲɜɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɜɢɞɟ ɲɩɨɧɨɤ. 
ɉɥɨɬɢɧɚ ɪɚɡɪɟɡɚɟɬɫɹ ɩɨ ɞɥɢɧɟ ɩɨɫɬɨɹɧɧɵɦɢ ɲɜɚɦɢ ɧɚ ɨɬɞɟɥɶɧɵɟ ɫɟɤɰɢɢ. 
ɒɢɪɢɧɚ ɫɟɤɰɢɢ:  ܾ௖ = ܾ + ௖ܾ (4.58)         ,˅ߜ = ͳͶ,ͲͲ + ͵,ͲͲ = ͳ͹,ͲͲ ˏ. 

ɝɞɟ ܾ௖ −ɲɢɪɢɧɚ ɫɟɤɰɢɢ ɫ ɭɱɟɬɨɦ ɪɚɡɪɟɡɧɨɝɨ ɛɵɤɚ, ܾ −ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ ɜ ɫɜɟɬɭ, ߜ˅ −ɬɨɥɳɢɧɚ ɛɵɤɚ ɫ ɭɱɟɬɨɦ ɪɚɡɪɟɡɤɢ ɫɤɜɨɡɧɵɦ ɩɪɨɞɨɥɶɧɵɦ ɲɜɨɦ. 

4.5.3Ȼɵɤɢ 

Ɉɝɨɥɨɜɨɤ ɛɵɤɚ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨɥɭɤɪɭɝɥɵɦ ɞɥɹ ɥɭɱɲɟɝɨ ɨɛɬɟɤɚɧɢɹ 
ɩɨɬɨɤɨɦ. Ɍɨɥɳɢɧɭ ɪɚɡɪɟɡɧɨɝɨ ɛɵɤɚ ɩɪɢɧɢɦɚɟɦ 3,00 ɦ (ɩɭɧɤɬ 2.1.1). 
Ɇɢɧɢɦɚɥɶɧɚɹ ɬɨɥɳɢɧɚ ɦɟɠɞɭ ɩɚɡɚɦɢ 0,80 ɦ. ɒɢɪɢɧɚ ɛɵɤɚ ɩɨ ɝɪɟɛɧɸ 15,30 ɦ 
ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɪɨɟɡɞɚ ɬɪɚɧɫɩɨɪɬɚ ɢ ɞɥɹ ɪɚɡɦɟɳɟɧɢɹ ɩɨɞɴɟɦɧɵɯ ɦɟɯɚɧɢɡɦɨɜ. 

4.5.4ɍɫɬɨɢ 

Ɋɚɡɥɢɱɚɸɬ ɭɫɬɨɢ ɫɨɩɪɹɝɚɸɳɢɟ, ɭɫɬɪɚɢɜɚɟɦɵɟ ɞɥɹ ɫɨɩɪɹɠɟɧɢɹ 
ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɫ ɝɪɭɧɬɨɜɨɣ ɢɥɢ ɛɟɪɟɝɨɦ, ɢ ɪɚɡɞɟɥɶɧɵɟ, ɤɨɬɨɪɵɟ 
ɨɬɞɟɥɹɸɬ ɜɨɞɨɫɥɢɜ ɨɬ ɝɥɭɯɨɣ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɢɥɢ ɡɞɚɧɢɹ Ƚɗɋ. 

ɉɪɢɦɟɧɢɦ 1 ɪɚɡɞɟɥɶɧɵɣ ɭɫɬɨɣ ɞɥɹ ɨɬɞɟɥɟɧɢɹ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɨɬ 
ɡɞɚɧɢɹ Ƚɗɋ, 1 ɪɚɡɞɟɥɶɧɵɣ ɭɫɬɨɣ ɞɥɹ ɨɬɞɟɥɟɧɢɹ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɨɬ 
ɝɥɭɛɢɧɧɵɯ ɜɨɞɨɜɨɞɨɜ ɢ 1 ɫɨɩɪɹɝɚɸɳɢɣ ɭɫɬɨɣ, ɭɫɬɪɚɢɜɚɟɦɵɣ ɞɥɹ ɫɨɩɪɹɠɟɧɢɹ 
ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɫ ɝɥɭɛɢɧɧɵɦɢ ɜɨɞɨɜɨɞɚɦɢ ɫ ɛɟɪɟɝɨɦ. 

4.5.5Ƚɚɥɟɪɟɢ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ 

ȼ ɬɟɥɟ ɩɥɨɬɢɧɵ ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɩɪɨɞɨɥɶɧɵɟ ɢ ɩɨɩɟɪɟɱɧɵɟ 
ɝɚɥɟɪɟɢ. ɉɨ ɜɵɫɨɬɟ ɩɥɨɬɢɧɵ ɝɚɥɟɪɟɢ ɪɚɫɩɨɥɚɝɚɟɦ ɱɟɪɟɡ 15 ɦ, ɨɞɧɭ ɢɡ 
ɩɪɨɞɨɥɶɧɵɯ ɝɚɥɟɪɟɣ ɫɥɟɞɭɟɬ ɩɪɨɟɤɬɢɪɨɜɚɬɶ ɜɵɲɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ 
ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɚɦɨɬɟɱɧɨɝɨ ɨɬɜɨɞɚ ɜɨɞɵ ɢɡ ɜɫɟɣ 
ɜɵɲɟɥɟɠɚɳɟɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ. 

Ɋɚɡɦɟɪɵ ɝɚɥɟɪɟɣ, ɭɫɬɪɚɢɜɚɟɦɵɯ ɞɥɹ ɰɟɦɟɧɬɚɰɢɢ ɨɫɧɨɜɚɧɢɹ ɢ 
ɫɬɪɨɢɬɟɥɶɧɵɯ ɲɜɨɜ ɩɥɨɬɢɧɵ, ɫɨɡɞɚɧɢɹ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɜɟɪɬɢɤɚɥɶɧɨɝɨ 
ɞɪɟɧɚɠɚ, ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɦɢɧɢɦɚɥɶɧɵɦɢ, ɧɨ ɩɪɢ ɷɬɨɦ ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ 
ɩɪɨɜɨɡ ɢ ɪɚɛɨɬɭ ɛɭɪɨɜɨɝɨ, ɰɟɦɟɧɬɚɰɢɨɧɧɨɝɨ ɢ ɞɪɭɝɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
ɇɚɡɧɚɱɚɟɦ ɲɢɪɢɧɨɣ – 3,00 ɦ, ɜɵɫɨɬɨɣ – 3,50 ɦ. Ƚɚɥɟɪɟɢ ɧɚɯɨɞɹɬɫɹ ɧɚ ɨɬɦɟɬɤɟ ∇311,00 ɦ. 
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Ƚɚɥɟɪɟɢ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɟ ɞɥɹ ɫɛɨɪɚ ɢ ɨɬɜɨɞɚ ɜɨɞɵ, ɤɨɧɬɪɨɥɹ ɫɨɫɬɨɹɧɢɹ 
ɛɟɬɨɧɚ ɩɥɨɬɢɧɵ ɢ ɭɩɥɨɬɧɟɧɢɹ ɲɜɨɜ, ɪɚɡɦɟɳɟɧɢɹ ɄɂȺ ɢ ɪɚɡɥɢɱɧɨɝɨ ɪɨɞɚ 
ɤɨɦɦɭɧɢɤɚɰɢɣ ɧɚɡɧɚɱɚɟɦ ɲɢɪɢɧɨɣ – 2,50 ɦ, ɜɵɫɨɬɨɣ – 2,50 ɦ. Ƚɚɥɟɪɟɢ 
ɧɚɯɨɞɹɬɫɹ ɧɚ ɨɬɦɟɬɤɚɯ: ∇327,00 ɦ, ∇347,00 ɦ, ∇357,00 ɦ, ∇372,00 ɦ. 

4.5.6Ⱦɪɟɧɚɠ ɬɟɥɚ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ 

ȼɞɨɥɶ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɜɟɪɬɢɤɚɥɶɧɵɟ ɞɪɟɧɵ, ɤɨɬɨɪɵɟ 
ɢɦɟɸɬ ɜɵɯɨɞɵ ɜ ɩɪɨɞɨɥɶɧɵɟ ɝɚɥɟɪɟɢ. Ⱦɢɚɦɟɬɪ ɜɟɪɬɢɤɚɥɶɧɵɯ ɞɪɟɧɚɠɧɵɯ 
ɫɤɜɚɠɢɧ ɩɪɢɧɢɦɚɟɬɫɹ 15 ɫɦ, ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɹɦɢ ɞɪɟɧ 2 ɦ. 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ ܽˇ˓ ɧɟɨɛɯɨɞɢɦɨ 
ɩɪɢɧɢɦɚɬɶ ɧɟ ɦɟɧɟɟ ɦɢɧɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɨɝɨ, ɤɨɬɨɪɨɟ ɪɚɜɧɨ 2 ɦ, ɢ ɩɪɢ 
ɫɨɛɥɸɞɟɧɢɢ ɫɥɟɞɭɸɳɟɝɨ ɭɫɥɨɜɢɹ: ܽˇ˓ ൒ 𝐻೘𝑎ೣ∙ఊ೙𝐽೎ೝ.೘ = ଻଺,଴଴∙ଵ,ଶଶହ = ͵,͸ͷ ˏ,      (4.59) 

ɝɞɟ ߛ௡ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ, ɞɥɹ ɜɬɨɪɨɝɨ 
ɤɥɚɫɫɚ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 1,25; ܬ௖௥.௠ – ɤɪɢɬɢɱɟɫɤɢɣ ɫɪɟɞɧɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ ɞɥɹ ɛɟɬɨɧɚ ɩɥɨɬɢɧɵ; ܪ௠௔௫ – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ: ܪ௠௔௫ = ∇ʜʞʢ − ∇ʓʜʝ = ͵ͺ͹,ͲͲ − ͵ͳͳ,ͲͲ = ͹͸,ͲͲ ˏ.  (4.60) 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ܽˇ˓ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 5,5 ɦ, ɱɬɨ ɭɞɨɜɥɟɬɜɨɪɹɟɬ 
ɭɫɥɨɜɢɸ ܽˇ˓ ൒3,65 ɦ . 

4.5.7ɉɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɜ ɨɫɧɨɜɚɧɢɢ 

ɇɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɭɫɬɪɚɢɜɚɟɦ ɜɟɪɬɢɤɚɥɶɧɵɟɰɟɦɟɧɬɚɰɢɨɧɧɭɸ ɡɚɜɟɫɭ 
ɢ ɞɪɟɧɚɠ. ɋɯɟɦɚ ɰɟɦɟɧɬɧɨɣ ɡɚɜɟɫɵ ɢ ɞɪɟɧɚɠɧɵɯɫɤɜɚɠɢɧ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 4.3.2. 

Ƚɟɨɦɟɬɪɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɰɟɦ. ɡɚɜɟɫɵ: ݈ଵ = ሺͲ,Ͳͷ ÷ Ͳ,ͳሻ ∙ 𝐵 = Ͳ,ͳ ∙ ͷͷ,ͲͲ = ͷ,ͷͲ ˏ,    (4.61) 

ɝɞɟ 𝐵– ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 
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l1 l2
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Ɋɢɫɭɧɨɤ 4.3.2 – ɋɯɟɦɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɢ ɞɪɟɧɚɠɚ 
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Ɋɚɫɫɬɨɹɧɢɟ ݈ଶ ɩɪɢɧɢɦɚɟɬɫɹ ɤɨɧɫɬɪɭɤɬɢɜɧɨ,݈ଶ = ͹,ͲͲ ˏ. 
Ƚɥɭɛɢɧɚ ɡɚɜɟɫɵ: ℎˊ˃˅ = Ͳ,ͷ ∙ ܪ = Ͳ,ͷ ∙ Ͷ͵,ͺ͸ ≈ ͵͸,͸Ͳ ˏ.     (4.62) 

ɉɪɢɧɢɦɚɸ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɰɟɦɟɧɬɚɰɢɨɧɧɵɦɢ ɫɤɜɚɠɢɧɚɦɢ 2 ɦɟɬɪɚ. 
Ɍɨɥɳɢɧɚ ɡɚɜɟɫɵ: ߜˊ˃˅ = ∆𝐻𝐽ˍ˓ ∙  ௡ ,         (4.63)ߛ

ɝɞɟ ∆H = ሺʜʞʢ − ʢʜʐ˔. ː. ሻ · Ͳ,͸ = Ͷ͵,ͺ͸ ˏ – ɩɨɬɟɪɹ ɧɚɩɨɪɚ ɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ 
ɡɚɜɟɫɟ; Jˍ˓ = ͳͷ ɤɪɢɬɢɱɟɫɤɢɣ ɝɪɚɞɢɟɧɬ ɞɥɹ ɡɚɜɟɫɵ;  γn = ͳ,ʹ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: ߜˊ˃˅ = Ͷ͵,ͺ͸ ∙ ͳ,ʹ/ͳͷ = ͷ,ͺͲ ˏ − ʹ ˓яˇ ˙. ˊ.. 
Ƚɥɭɛɢɧɚ ɞɪɟɧɚɠɚ: ℎˇ˓ = Ͳ,ͷ ∙ ℎˊ˃˅ = Ͳ,ͷ ∙ ͵͸,͸Ͳ ≈ ͳͺ,͵Ͳ ˏ.     (4.64) 

Ⱦɢɚɦɟɬɪ ɞɪɟɧɚɠɧɵɯ ɫɤɜɚɠɢɧ ɩɪɢɧɢɦɚɸ 0,2 ɦ, ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɧɢɦɢ 3 
ɦɟɬɪɚ. 

ɑɟɪɟɡ ɞɪɟɧɚɠɧɵɟ ɫɤɜɚɠɢɧɵ ɮɢɥɶɬɪɭɸɳɭɸɫɹ ɜɨɞɭ ɜɵɜɨɞɹɬ ɜ 
ɰɟɦɟɧɬɚɰɢɨɧɧɭɸ ɢɥɢ ɞɪɟɧɚɠɧɭɸ ɝɚɥɟɪɟɸ, ɚ ɨɬɜɨɞ ɜɨɞɵ ɜ ɇȻ ɨɫɭɳɟɫɬɜɥɹɸɬ 
ɧɚɫɨɫɚɦɢ. 

4.5.8Ɋɚɫɱёɬ ɮɢɥɶɬɪɚɰɢɢ 

Ɏɢɥɶɬɪɚɰɢɹ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ, ɫɯɟɦɚ ɩɪɟɞɫɬɚɜɥɟɧɚ 
ɧɚ ɪɢɫɭɧɤɟ 4.3.3. 

Ƚɟɨɦɟɬɪɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɢ: 
ɇɚɩɨɪ ɧɚ ɫɨɨɪɭɠɟɧɢɢ: ܪௗ = ∇ʜʞʢ − ∇ʢʜʐ = ͵ͺ͹,ͲͲ − ͵ͳ͵,ͻͲ = ͹͵,ͳͲ ˏ.   (4.65) 

Ⱦɥɹ ɩɥɨɬɢɧ II ɤɥɚɫɫɚ ɫ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɨɣ: 𝐻𝑎ೞ𝐻೏ = Ͳ,ͶͲ          (4.66) 

𝐻೏ೝ𝐻೏ = Ͳ,ͳͷ          (4.67) ܪ௔௦ = Ͳ,ͶͲ ∙ ௗܪ = Ͳ,ͶͲ ∙ ͹͵,ͳͲ = ʹͻ,ʹͶ ˏ, ܪௗ௥ = Ͳ,ͳͷ ∙ ௗܪ = Ͳ,ͳͷ ∙ ͹͵,ͳͲ = ͳͲ,ͻ͹ ˏ, 
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௧ܪ = ͷ,ͻͲ ˏ. 
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Ɋɢɫɭɧɨɤ 4.3.3 – Ɏɢɥɶɬɪɚɰɢɹ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ 

4.6ɋɬɚɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ ɩɥɨɬɢɧɵ 

Ɋɚɫɱёɬɵ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 
ɜɵɩɨɥɧɹɸɬ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ. ȼ ɫɨɫɬɚɜ 
ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɜɯɨɞɹɬ ɧɚɝɪɭɡɤɢ ɩɨɫɬɨɹɧɧɵɟ, ɜɪɟɦɟɧɧɵɟ, ɞɥɢɬɟɥɶɧɵɟ ɢ 
ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɟ. ɇɚɝɪɭɡɤɢ ɢ ɜɨɡɞɟɣɫɬɜɢɹ ɞɨɥɠɧɵ ɩɪɢɧɢɦɚɬɶɫɹ ɜ ɧɚɢɛɨɥɟɟ 
ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ, ɧɨ ɜɨɡɦɨɠɧɵɯ, ɫɨɱɟɬɚɧɢɹɯ ɨɬɞɟɥɶɧɨ ɞɥɹ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɩɟɪɢɨɞɨɜ. ɗɩɸɪɵ ɧɚɝɪɭɡɨɤ ɩɪɢɜɟɞɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ƚ. 

4.6.1ȼɟɫ ɫɨɨɪɭɠɟɧɢɹ 

ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɨɩɪɟɞɟɥɟɧɚ ɜ ɩɪɨɝɪɚɦɦɟ AutoCad ܵ˒ˎ = ʹͶͻͶ,ʹͷ ˏଶ, ܵ˄ = ʹ͸ʹͳ,͵Ͳ ˏଶ. 
ȼɟɫ ɨɞɧɨɝɨ ɩɨɝɨɧɧɨɝɨ ɦɟɬɪɚ ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ:  ܩ˒ˎ = ௌ˒ˎ∙௕∙௚∙ఘ˄௕+ఋ˄ = ଶସଽସ,ଶହ∙ଵସ,଴଴∙ଽ,଼ଵ∙ଶସ଴଴ଵସ,଴଴+ଷ,଴଴ = Ͷͺ͵͸ͳ,Ͷͷ ˍʜˏ.   (4.68) 

Ɍɨɱɤɚ ɩɪɢɥɨɠɟɧɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɫɢɥɵ ܩ˒ˎ ɬɚɤɠɟ ɛɵɥɚ ɨɩɪɟɞɟɥɟɧɚ ɫ 
ɩɨɦɨɳɶɸ ɩɪɢɥɨɠɟɧɢɹ AutoCad. ܻ˒ ˎ = −ͳ͵,͹͸ ˏ. 

ȼɟɫ ɛɵɤɚ ɢ ɬɨɱɤɭ ɟɝɨ ɩɪɢɥɨɠɟɧɢɹ ɨɩɪɟɞɟɥɸ ɚɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ: 
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˄ܩ = ௌ˄∙ఋ˄∙ఘ˄∙௚௕+ఋ˄ = ଶ଺ଶଵ,ଷ଴∙ଷ,଴଴∙ଶସ଴଴∙ଽ,଼ଵଵସ,଴଴+ଷ,଴଴ = ͳͲͺͻͳ,ͲͶ ˍʜˏ.   (4.69) ܻ˄ = −ͳͶ,͹ͷ ˏ. 
ȼɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ: ܳˊ ≈ Ͳ,Ͳͷͷ ∙ ݂√݂ ∙ ݃ ,        (4.70) 

ɝɞɟ ݂– ɩɥɨɳɚɞɶ ɡɚɬɜɨɪɚ: ݂ = ሺߘʣʞʢ − ʒʑߘ + Ͳ,ͷሻ ∙ ܾ =      (4.71) = ሺ͵ͺͺ,ͲͲ − ͵ͺʹ,ͲͲ + Ͳ,ͷሻ ∙ ͳͶ,ͲͲ = ͻͳ,ͲͲ ˏଶ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: ܳˊ = Ͳ,Ͳͷͷ ∙ ͻͳ,ͲͲ ∙ √ͻͳ,ͲͲ ∙ ͻ,ͺͳ = Ͷ͸ͺ,͵ͺ ˍʜ. 
ȼɟɫ ɡɚɬɜɨɪɚ ɩɪɢɜɨɞɢɬɫɹ ɤ 1 ɩ.ɦ: ܳˊ˓ ˃˔˚ = ொˊ௕+ఋ˄ = ସ଺଼,ଷ଼ଵସ,଴଴+ଷ,଴଴ = ʹ͹,ͷͷ ˍʜˏ.     (4.72) 

4.6.2ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ 

Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ 
ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ: 

 ɫ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɇɉɍ: ܶ˅ = ఘೢ∙௚∙𝐻మ˅ଶ = ଵ଴଴଴∙ଽ,଼ଵ∙଻ଽ,଴଴మଶ = ͵Ͳ͸ͳʹ,ͳͳ ˍʜ/ˏ ,   (4.73) 

ɝɞɟܪ˅ = ʜʞʢߘ − ʞʝʓߘ = ͵ͺ͹,ͲͲ − ͵Ͳͺ,ͲͲ = ͹ͻ,ͲͲ ˏ. 
 ɫ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɇɉɍ: ܶː = ఘೢ∙௚∙𝐻మːଶ = ଵ଴଴଴∙ଽ,଼ଵ∙ହ,ଽ଴మଶ = ͳ͹Ͳ,͹Ͷ ˍʜ/ˏ ,    (4.74) 

ɝɞɟ ܪː = − ʢʜʐߘ ʞʝʓߘ = ͵ͳ͵,ͻͲ − ͵Ͳͺ,ͲͲ = ͷ,ͻͲˏ. 
Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ 

ɞɥɹ ɨɫɨɛɨɝɨ ɫɥɭɱɚɹ: 
 ɫ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ Ɏɉɍ: ܶ˅ = ఘೢ∙௚∙𝐻మ˅ଶ = ଵ଴଴଴∙ଽ,଼ଵ∙଼଴,଴଴మଶ = ͵ͳ͵ͻʹ,ͲͲ ˍʜ/ˏ ,   (4.75) 

ɝɞɟ ܪ˅ = ʣʞʢߘ − ʞʝʓߘ = ͵ͺͺ,ͲͲ − ͵Ͳͺ,ͲͲ = ͺͲ,ͲͲ ˏ. 
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 ɫ ɧɢɠɧɟɝɨ ɛɶɟɮɚ Ɏɉɍ: ܶː = ఘೢ∙௚∙𝐻మːଶ = ଵ଴଴଴∙ଽ,଼ଵ∙଼,ଷ଴మଶ = ͵͵͹,ͻͳ ˍʜ/ˏ ,    (4.76) 

ɝɞɟ ܪː = − ʢʜʐߘ ʞʝʓߘ = ͵ͳ͸,͵Ͳ − ͵Ͳͺ,ͲͲ = ͺ,͵Ͳˏ. 
4.6.3ɋɢɥɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɢ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 

ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ: 

˗ܹˑ˔ː = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͸ͷͷ,ʹͺ = ͸Ͷʹͺ,͵Ͳ ˍʜ/ˏ. 
ɗɩɸɪɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɜɢɞɟ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ ɨɬ 

ɦɢɧɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɨ ɩɨɞɨɲɜɵ ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɥɭɱɚɟ ɢ ɨɬ 
ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɨ ɩɨɞɨɲɜɵ ɞɥɹ ɩɨɜɟɪɨɱɧɨɝɨ ɫɥɭɱɚɹ. 

Ɉɪɞɢɧɚɬɵ ɷɩɸɪ ɨɩɪɟɞɟɥɢɦ, ɤɚɤ: ˓˅ˊ˅ˑ˔ː = 𝜌௪ ∙ ݃ ∙ ሺ∇ʢʜʐ˔.˒. − ∇˒ˑˇሻ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͷ,ͻͲ = ͷ͹,ͺͺ ˍʜ(4.77) 

ɋɢɥɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɪɚɜɧɚ ɩɥɨɳɚɞɢ ɷɩɸɪɵ ɜɡɜɟɲɢɜɚɸɳɟɝɨ 
ɞɚɜɥɟɧɢɹ ɞɥɹ ɞɚɧɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ: ܹ˅ ˊ˅ = 𝜌௪ ∙ ݃ ∙ ܵˠ˒ˑ˔ː˅ˊ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͵ʹͶ,ͷͲ = ͵ͳͺ͵,͵Ͷ ˍʜˏ,  (4.79) 

4.6.4Ⱦɚɜɥɟɧɢɟ ɝɪɭɧɬɚ 

Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ ɧɚ ɜɟɪɬɢɤɚɥɶɧɭɸ ɝɪɚɧɶ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɮɨɪɦɭɥɟ: ݌ː = ːߛ ∙ ℎː ∙ tanଶ ቀͶͷ − 𝜑ଶː ቁ =      (4.81) 

= ͳ͵ ∙ ͷ,ͲͲ ∙ tanଶ (Ͷͷ − ʹͲʹ) = ͵ͳ,ͺͷ ˍʜˏଶ  

ɝɞɟ ːߛ = ͳ͵  ɤɇ/ɦ3 – ɭɞɟɥɶɧɵɣ ɜɟɫ ɧɚɧɨɫɨɜ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ; 
hɧ– ɬɨɥɳɢɧɚ ɫɥɨɹ ɧɚɧɨɫɨɜ, ɩɪɢɧɢɦɚɟɦɚɹ ɨɬ ɭɪɨɜɧɹ ɞɧɚ ℎː = ∇ˊ˃ˋˎ − ∇ˇː˃ = ͵ͳ͸,ͲͲ − ͵ͳͳ,ͲͲ = ͷ,ͲͲ ˏ, 

ɝɞɟ 𝜑ː = ʹͲ° – ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɧɚɧɨɫɨɜ. 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɞɚɜɥɟɧɢɹ ɧɚɧɨɫɨɜ ɧɚ 1 ɩ.ɦ: ܧː = ℎː∙௣ːଶ = ହ,଴଴∙ଷଵ,଼ହଶ = ͹ͻ,͸͵ ˍʜˏ

      (4.82) 

Ⱦɚɜɥɟɧɢɟ ɝɪɭɧɬɚ: ݌ˆ˓′ = ːߛ ℎː ∙ ଶ݃ݐ ቀͶͷ − 𝜑ˆ˓ଶ ቁ − ʹ ∙ ˔ ∙ ݃ݐ ቀͶͷ − 𝜑ˆ˓ଶ ቁ   (4.83) 
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′˓ˆ݌ = ͳ͵ ∙ ͷ,ͲͲ ∙ ଶ݃ݐ (Ͷͷ − ͵ʹʹ) − ʹ ∙ ͷ͸ ∙ ݃ݐ (Ͷͷ − ͵ʹʹ) = ͻ,ʹͳ ˍʜˏଶ  

ɝɞɟ ɫ – ɫɰɟɩɥɟɧɢɟ ɝɪɭɧɬɚ, 56 ɤɇ/ɦ2; 
ɍɞɟɥɶɧɵɣ ɜɟɫ ɜɡɜɟɲɟɧɧɨɝɨ ɝɪɭɧɬɚ: ̂ߛ ˓˅́ ˅ = ߛ̂ ˓ − ሺͳ − ݊଴ሻߛ௪ = ʹ͹,͵ − ሺͳ − Ͳ,͵ͻሻ ∙ ͳͲ = ʹͳ,ʹͲ ˍʜˏయ, (4.84) 

ɝɞɟ ̂ߛ ˓ – ɭɞɟɥɶɧɵɣ ɜɟɫ ɫɭɯɨɝɨ ɝɪɭɧɬɚ ɪɚɜɧɵɣ 27,3 ɤɇ/ɦ3;  ݊଴ – ɩɨɪɢɫɬɨɫɬɶ ɫɭɯɨɝɨ ɝɪɭɧɬɚ, 0,39;  ߛ௪ – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ, 10 ɤɇ/ɦ3 
Ⱦɚɜɥɟɧɢɟ ɜ ɬɨɱɤɟ ɧɚ ɧɢɠɧɟɣ ɝɪɚɧɢɰɟ ɫɥɨɹ ɝɪɭɧɬɚ, ɝɞɟ ɞɟɣɫɬɜɭɸɬ ɢ ɜɟɫ 

ɧɚɧɨɫɨɜ, ɢ ɜɟɫ ɝɪɭɧɬɚ: ݌ˆ˓" = (ːߛ ℎː + ߛ̂ ˓˅́ ˅ℎˆ˓) ∙ ଶ݃ݐ ቀͶͷ − 𝜑ˆ˓ଶ ቁ − ʹ ∙ ˔ ∙ ݃ݐ ቀͶͷ − 𝜑ˆ˓ଶ ቁ = (4.85) 

= ሺͳ͵,ͲͲ ∙ ͷ,ͲͲ + ʹͳ,ʹͲ ∙ ͵,ͲͲሻ ∙ ଶ݃ݐ (Ͷͷ − ͵ʹʹ) − 

−ʹ ∙ ͷ͸ ∙ ݃ݐ (Ͷͷ − ͵ʹʹ) = ʹͳͷ,͸ͺ ˍʜˏଶ  

ɝɞɟ ℎˆ˓ – ɬɨɥɳɢɧɚ ɝɪɭɧɬɚ, 3 ɦ.  
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɚɤɬɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ ɧɚ 1 ɩ. ɦ. ɞɥɢɧɵ ɩɥɨɬɢɧɵ: ܧ˃˅ = ௣ˆ˓′ +௣ˆ˓"ଶ ∙ ℎˆ˓ = ଽ,ଶଵ+ଶଵହ,଺଼ଶ ∙ ͵ = ͵͵͹,͵Ͷ ˍʜˏ

    (4.86) 

Ɍɚɤ ɤɚɤ ɡɧɚɱɟɧɢɟ ɚɤɬɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɩɨɥɭɱɢɥɨɫɶ ɨɬɪɢɰɚɬɟɥɶɧɵɦ, ɬɨ ɜ 
ɞɚɥɶɧɟɣɲɢɯ ɪɚɫɱɟɬɚɯ ɚɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɭɱɢɬɵɜɚɬɶɫɹ ɧɟ ɛɭɞɟɬ. 

ɉɚɫɫɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ ɧɚ ɩɥɨɬɢɧɭ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ 
ɛɶɟɮɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ: ʟ′˒ː = Ͳ          (4.87) ʟ′′˒ː = ߛ̂] ˓˅́ ˅ ∙ ℎˆ˓] ∙ ଶ݃ݐ ቀͶͷ + 𝜑ˆ˓ଶ ቁ + ʹʠ ∙ ݃ݐ ቀͶͷ + 𝜑ˆ˓ଶ ቁ =  (4.88) 

= [ሺʹͳ,ʹͲ ∙ ͵,ͲͲሻ]݃ݐଶ (Ͷͷ + ͵ʹʹ) + ʹ ∙ ͷ͸ ∙ ݃ݐ (Ͷͷ + ͵ʹʹ) = ͶͲͺ,ʹ͸ ˍʜ/ˏଶ 

Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɩɚɫɫɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ ɧɚ 1 ɩ.ɦ ɞɥɢɧɵ ɩɥɨɬɢɧɵ 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɥɨɳɚɞɢ ɷɩɸɪɵ ɩɚɫɫɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ: ܧ˒ː = ሺʟ′˒ː+ʟ′′˒ːሻଶ ∙ ℎˆ˓ = ଴+ସ଴଼,ଶ଺ଶ ∙ ͵ = ͸ͳʹ,͵ͻ ˍʜ/ˏ   (4.89) 
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4.6.5ȼɨɥɧɨɜɨɟ ɞɚɜɥɟɧɢɟ 

Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢ ɨɫɧɨɜɧɨɦ ɢ ɩɨɜɟɪɨɱɧɨɦ 
ɫɥɭɱɚɹɯ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɭɩɪɨɳɟɧɧɨ ɩɨ ɮɨɪɦɭɥɟ Ⱥ.Ʌ.Ɇɨɠɟɜɢɬɢɧɨɜɚ. ℎ૙ = గ∙ℎభ%మఒ̅ = ଷ,ଵସ∙଴,଻଺మ଻,ଵଷ = Ͳ,ʹͷ ˏ.      (4.90) 

ܹ˅ ˑˎː = ଵଶ ∙ 𝜌଴ ∙ ݃ ∙ ℎଵ% ቀఒ̅గ + ℎబଶ ቁ =      (4.91) 

= ͳʹ ∙ ͳͲͲͲ ∙ ͻ,ͺͳ ∙ Ͳ,͹͸ ∙ (͹,ͳ͵͵,ͳͶ + Ͳ,ʹͷ ʹ )  =   ͺ,ͻʹ ˍʜˏ. 
ɉɥɟɱɨ ɫɢɥɵ W˅ˑˎːɨɬɧɨɫɢɬɟɥɶɧɨ ɭɪɨɜɧɹ ɩɨɤɨɹ ȼȻ: ݕ௖ = ఒ̅ଶగ − ଷ଼ ℎଵ% = ଻,ଵଷ଺,ଶ଼ − ଷ଼ ∙ Ͳ,͹͸ = Ͳ,ͻͲ ˏ.    (4.92) 

4.7Ɋɚɫɱёɬ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 

Ɋɚɫɱёɬ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɩɨ ɦɟɬɨɞɭ 
ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ ɩɟɪɜɨɣ ɝɪɭɩɩɵ (ɩɨ ɧɟɩɪɢɝɨɞɧɨɫɬɢ ɤ ɷɤɫɩɥɭɚɬɚɰɢɢ). 
Ɋɚɫɱёɬ ɩɥɨɬɢɧɵ ɛɭɞɟɦ ɜɟɫɬɢ ɛɟɡ ɭɱёɬɚ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ. Ⱦɥɹ ɨɰɟɧɤɢ 
ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ ɜɜɨɞɹɬɫɹ ɤɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɪɚɫɱёɬɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɧɚɩɪɹɠɟɧɢɹ ɜ ɩɥɨɬɢɧɟ, ɤɨɬɨɪɵɟ ɡɚɬɟɦ ɫɪɚɜɧɢɜɚɸɬɫɹ ɫ 
ɤɪɢɬɟɪɢɹɦɢ ɩɪɨɱɧɨɫɬɢ. 

ɂɫɯɨɞɹ ɢɡ ɩɪɚɤɬɢɱɟɫɤɢɯ ɫɨɨɛɪɚɠɟɧɢɣ, ɜ ɪɚɫɱёɬɟ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɸ 
ɫɠɢɦɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɫɨ ɡɧɚɤɨɦ «–», ɪɚɫɬɹɝɢɜɚɸɳɢɟ – ɫɨ ɡɧɚɤɨɦ «+»  

Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɪɚɫɱёɬɚ ɫɨɫɬɚɜɥɸ ɬɚɛɥɢɰɭ 4.7.1, ɜ ɤɨɬɨɪɭɸ ɜɧɟɫɭ ɜɫɟ 
ɧɚɝɪɭɡɤɢ, ɭɦɧɨɠɟɧɧɵɟ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ. 

Ɍɨɱɤɢ ɩɪɢɥɨɠɟɧɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɢɯ ɜɫɟɯ ɫɢɥ ɪɚɫɫɱɢɬɚɧɵ ɫ ɩɨɦɨɳɶɸ 
ɩɪɨɝɪɚɦɦɵ AutoCad.  

 
Ɍɚɛɥɢɰɚ 4.7.1 – Ɉɫɧɨɜɧɵɟ ɧɚɝɪɭɡɤɢ ɧɚ ɩɥɨɬɢɧɭ 

ɇɚɝɪɭɡɤɚ 𝜸𝒇 ɇɚɩɪɚɜɥɟɧɢɟ 
ɫɢɥɵ ɋɢɥɚ, ɤɇ ɉɥɟɱɨ, ɦ Ɇɨɦɟɧɬ, ɤɇɦ 

Ɍɜ 1,00  30612,11 26,33 806118,77 
Ɍɧ 1,00  170,74 –1,97 –335,79 
Gɛ 0,95 Ļ 10346,49 –14,75 –152610,68 
Gɩɥ 0,95 Ļ 45943,38 –13,76 –632180,92 
Wɜɡɜ 1,00  3183,34 0,00 0,00 
Wɮ 1,00  6428,30 15,49 99574,32 
Qɡ 0,9 Ļ 24,80 –30,92 –766,70 ܹ˅ ˑˎː 1,00  8,92 78,15 696,73 1,20 ˅˃ܧ  404,81 1,04 421,00 ܧ˒ː 0,80  489,91 1,00 489,91 ܧː 1,20  95,55 4,67 445,90 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 4.7.1 

ɇɚɝɪɭɡɤɚ 𝜸𝒇 ɇɚɩɪɚɜɥɟɧɢɟ 
ɫɢɥɵ 

ɋɢɥɚ, ɤɇ ɉɥɟɱɨ, ɦ Ɇɨɦɟɧɬ, ɤɇɦ 

F 
← 
ĺ 

30460,72 

N Ļ 46703,02 
Ɇ Σ 121852,53 
 
Ɋɚɫɱёɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɟɱɟɧɢɹɯ ɩɥɨɬɢɧɵ (ɩɪɢ 

ɪɚɫɱɟɬɟ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ ɞɥɢɧɵ) ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ: 
Ⱦɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
 𝜎௨௬ = − ே௕ + ଺∙∑ ெ௕మ =        (4.93) 

= − Ͷ͸͹Ͳ͵,Ͳʹͷͷ,ͲͲ + ͸ ∙ ͳʹͳͺͷʹ,ͷ͵ͷͷ,ͲͲଶ = −͸Ͳ͹,Ͷͷ ˍʜ/ˏଶ, 
ɝɞɟ ܰ – ɫɭɦɦɚ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ; ܯ – ɫɭɦɦɚ ɦɨɦɟɧɬɨɜ ɜɫɟɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ; ܾ – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 𝜎௫௨ = 𝜎௬௨ ∙ ݉௨ଶ − ௪ߛ ∙ ௗ௨ܪ ∙ ሺͳ − ݉௨ଶሻ = −ͻ,ͺͳ ∙ ͹ͻ,ͲͲ = −͹͹Ͷ,ͻͻ ˍʜˏమ,  (4.94) 

ɝɞɟ ߛ௪ = ͻ,ͺͳ кН/ɦ3 – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ, ܪௗ௨ = ∇ʜʞʢ − ∇ʞʝʓ = ͹ͻ,ͲͲ ˏ   – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ 
ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ; ݉௨ = tan  ଵ – ɭɝɨɥ ɦɟɠɞɭ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸ. Ɍɚɤ ɤɚɤ ɭߙ ଵ, ɝɞɟߙ
ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɧɚɩɨɪɧɚɹ ɝɪɚɧɶ ɜɟɪɬɢɤɚɥɶɧɚ, ɬɨ tan ଵߙ = Ͳ. 𝜏௫௬௨ = ௪ߛ) ∙ ௗ௨ܪ + 𝜎௬௨) ∙ ݉௨ = Ͳ    (4.95) 𝜎ଵ௨ = 𝜎௬௨ ∙ ሺͳ + ݉௨ଶሻ + ௪ߛ ∙ ௗ௨ܪ ∙ ݉௨ଶ = −͸Ͳ͹,Ͷͷ ˍʜ/ˏଶ;        (4.96) 𝜎ଷ௨ = ௪ߛ− ∙ ௗ௨ܪ = −ͻ,ͺͳ ∙ ͹ͻ,ͲͲ = −͹͹Ͷ,ͻͻ ˍʜ/ˏଶ.         (4.97) 

Ⱦɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 𝜎௬௧ = − ே௕ − ଺∙∑ ெ௕మ =        (4.98) 

= − Ͷ͸͹Ͳ͵,Ͳʹͷͷ,ͲͲ − ͸ ∙ ͳʹͳͺͷʹ,ͷ͵ͷͷ,ͲͲଶ = −ͳͲͻͲ,ͺͶ ˍʜ/ˏଶ, 𝜎௫௧ = 𝜎௬௧ ∙ ݉௧ଶ − ௪ߛ ∙ ௗ௧ܪ ∙ ሺͳ − ݉௧ଶሻ =      (4.99) = −ͳͲͻͲ,ͺͶ ∙ Ͳ,͹ͺଶ − ͻ,ͺͳ ∙ ͷ,ͻͲ ∙ ሺͳ − Ͳ,͹ͺଶሻ = −͸ͺ͸,͵͵ ˍʜ/ˏଶ , 
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ɝɞɟ݉௧ = tan ௗ௧ܪ .ଶ – ɭɝɨɥ ɦɟɠɞɭ ɧɢɡɨɜɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸߙ ଶ, ɝɞɟߙ = ∇ʢʜʐሺܳʜʞʢሻ − ∇ʞʝʓ = ͷ,ͻͲ ˏ – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ 
ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ; 𝜏௫௬௧ = ௪ߛ)− ∙ ௧ௗܪ + 𝜎௧௬) ∙ ݉௧ =          (4.100) = −ሺͻ,ͺͳ ∙ ͷ,ͻͲ − ͳͲͻͲ,ͺͶሻ ∙ Ͳ,͹ͺ = ͺͲͷ,͹ͳ ˍʜ/ˏଶ 𝜎ଷ௧ = 𝜎௬௧ ∙ ሺͳ + ݉௧ଶሻ + ௪ߛ ∙ ௧ௗܪ ∙ ݉௧ଶ =         (4.101) = −ͳͲͻͲ,ͺͶ ∙ ሺͳ + Ͳ,͹ͺଶሻ + ͻ,ͺͳ ∙ ͷ,ͻͲ ∙ Ͳ,͹ͺଶ = −ͳ͹ͳͻ,ʹͻ ˍʜ/ˏଶ; 𝜎ଵ௧ = ௪ߛ− ∙ ௗ௧ܪ = −ͻ,ͺͳ ∙ ͷ,ͻͲ = −ͷ͹,ͺͺ ˍʜ/ˏଶ        (4.102) 

ɉɨɥɭɱɟɧɧɵɟ ɪɚɫɱёɬɵ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 4.7.2. 
 
Ɍɚɛɥɢɰɚ 4.7.2 – Ʉɪɚɟɜɵɟ ɧɚɩɪɹɠɟɧɢɹ, ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɩɥɨɬɢɧɭ 

ɇɚɩɪɹɠɟɧɢɟ ɇɚɩɨɪɧɚɹ ɝɪɚɧɶ ɇɢɡɨɜɚɹ ɝɪɚɧɶ 𝜎௬ –607,45 –1090,84 𝜎௫ –774,99 –686,33 𝜏௫௬ 0 805,71 𝜎ଵ –607,45 –57,88 𝜎ଷ –774,99 –1719,29 

4.8Ʉɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 

ȼɨ ɜɫɟɯ ɬɨɱɤɚɯ ɩɥɨɬɢɧɵ: ߛ௡ ∙ ௟௖ߛ ∙ |𝜎ଷ| ൑ ௖ௗߛ ∙ ܴ௕ ,        (4.103) 

ɝɞɟ 1,2 =݊ߛ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ, ɞɥɹ ɫɨɨɪɭɠɟɧɢɣ II 
ɤɥɚɫɫɚ; ݈ܿߛ– ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ, 1,0 =݈ܿߛ – ɞɥɹ ɪɚɫɱɟɬɨɜ ɩɨ ɩɟɪɜɨɦɭ 
ɩɪɟɞɟɥɶɧɨɦɭ ɫɨɫɬɨɹɧɢɸ ɢ ɨɫɧɨɜɧɨɦɭ ɫɨɱɟɬɚɧɢɸ ɧɚɝɪɭɡɨɤ; 

σ3 – ɦɚɤɫɢɦɚɥɶɧɨɟ ɝɥɚɜɧɨɟ ɧɚɩɪɹɠɟɧɢɟ; ܴܾ = 7,5 Ɇɉɚ – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɫɠɚɬɢɸ ɞɥɹ ɦɚɪɤɢ ɛɟɬɨɧɚ 
ȼ10; ݀ܿߛ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ; 0,9=݀ܿߛ – ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɨɱɟɬɚɧɢɟ 
ɧɚɝɪɭɡɨɤ.   ͳ,ʹ ∙ ͳ ∙ |−ͳ͹ͳͻ,ʹͻ| ൑ ͹ͷͲͲ ∙ Ͳ,ͻ,      (4.104) ʹͲ͸͵,ͳͷ ˍʞ˃ ൑ ͸͹ͷͲ ˍʞ˃. 

Ɉɬɫɭɬɫɬɜɢɟ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ: 𝜎௬௨ < Ͳ          (4.106) 
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−͸Ͳ͹,Ͷͷ ˍʞ˃ < Ͳ. 
ɫ ɭɱɟɬɨɦ ɬɨɝɨ, ɱɬɨ ɫɠɢɦɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢɧɹɬɵ ɫɨ ɡɧɚɤɨɦ «+». 
ȼ ɡɨɧɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ: |𝜎௬௨| ൒ Ͳ,ʹͷ ∙ ௪ߛ ∙ ˃ௗ௨.        (4.107) ͸Ͳ͹,Ͷͷ ˍʞܪ ൒ ͳͻ͹,ͷͲ ˍʞ˃. 
ɉɪɨɟɤɬɢɪɭɟɦɚɹ ɩɥɨɬɢɧɚ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɜɫɟɦ ɤɪɢɬɟɪɢɹɦ ɩɪɨɱɧɨɫɬɢ. 

4.9Ɋɚɫɱёɬ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ 

ɍɫɬɨɣɱɢɜɨɫɬɶ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɧɚ ɫɤɚɥɶɧɵɯ ɨɫɧɨɜɚɧɢɹɯ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɶɸ ɨɫɧɨɜɚɧɢɹ, ɬɨ ɟɫɬɶ ɟɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɫɞɜɢɝɭ 
ɫɨɨɪɭɠɟɧɢɹ. ɉɥɨɬɢɧɵ ɪɚɫɫɱɢɬɵɜɚɸɬ ɧɚ ɫɞɜɢɝ ɩɨ ɩɟɪɜɨɦɭ ɩɪɟɞɟɥɶɧɨɦɭ 
ɫɨɫɬɨɹɧɢɸ – ɩɨ ɩɨɬɟɪɟ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ. 

ɉɪɢ ɩɨɫɬɭɩɚɬɟɥɶɧɨɣ ɮɨɪɦɟ ɫɞɜɢɝɚ ɩɥɨɬɢɧɚ ɛɭɞɟɬ ɭɫɬɨɣɱɢɜɚ, ɟɫɥɢ 
ɜɵɩɨɥɧɹɟɬɫɹ ɭɫɥɨɜɢɟ: ோ∙ఊ೎𝐹∙ఊ೗೎ ൒ ܴ ௡,          (4.108)ߛ = ˎ˒ܩ) + ʐܩ − ܹ˅ ˊ˅ − ˗ܹ + ܳˊ) ∙ tan 𝜑 + ܿ ∙ 𝜔 + ߛ̝ ∙ ˒ܧ =  (4.109) = ሺͶͷͻͶ͵,͵ͺ + ͳͲ͵Ͷ͸,Ͷͻ − ͵ͳͺ͵,͵Ͷ − ͸Ͷʹͺ,͵Ͳ + ʹͶ,ͺͲሻ ∙ Ͳ,ͺ + +ͷ͸ ∙ ͷͷ,ͲͲ + Ͳ,͹ ∙ ͸ͳʹ,͵ͻ = ͶͲ͹ͺͷ,͵͸ ˍʜ/ˏ , 
ɝɞɟ ݊ܽݐ𝜑 = Ͳ,ͺ– ɜɧɭɬɪɟɧɧɟɟ ɬɪɟɧɢɟ ɞɥɹ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ (ɫɤɚɥɚ)[3]; ܿ = ͷ͸ ˍʜ/ˏଶ– ɫɰɟɩɥɟɧɢɟ ɞɥɹ ɫɤɚɥɵ[3]; 𝜔 = 𝐵˒ ∙ ͳ = ͷͷ,ͲͲ ˏଶ – ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɩɪɨɟɤɰɢɹ ɩɥɨɳɚɞɢ ɩɨɞɨɲɜɵ 
ɩɥɨɬɢɧɵ, ɩɪɢ ɪɚɫɱёɬɟ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ. ܨ = ܶ˅ − ܶː + ܹ˅ ˑˎː + ːܧ + ˅˃ܧ =      (4.110) = ͵Ͳ͸ͳʹ,ͳͳ − ͳ͹Ͳ,͹Ͷ + ͺ,ͻʹ + ͻͷ,ͷͷ + ͶͲͶ,ͺͳ = ͵ͲͻͷͲ,͸Ͷ ˍʜ/ˏ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɭɫɥɨɜɢɟ ɧɚ ɫɞɜɢɝ: ͶͲ͹ͺͷ,͵͸ ∙ Ͳ,ͻͷ͵ͲͻͷͲ,͸Ͷ ∙ ͳ,Ͳ ൒ ͳ,ʹ, ͳ,ʹͷ ൒ ͳ,ʹ. 
ɋɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ ɭɫɬɨɣɱɢɜɨɫɬɢ. 
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5. Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɩɪɨɢɡɜɨɞɫɬɜɨ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɪɚɛɨɬ 

5.1. Ɉɩɪɟɞɟɥɟɧɢɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ 

ɉɪɨɩɭɫɤ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɛɭɞɟɦ ɨɫɭɳɟɫɬɜɥɹɬɶ ɜ 2 ɨɱɟɪɟɞɢ ɫ 
ɫɭɠɟɧɢɟɦ ɪɭɫɥɚ: 

 ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ, ɱɟɪɟɡ ɫɬɟɫɧɟɧɧɨɟ ɪɭɫɥɨ ɨɫɭɳɟɫɬɜɥɹɟɦ ɩɪɨɩɭɫɤ 
ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ I ɨɱɟɪɟɞɢ; 

 ɜɨ ɜɬɨɪɭɸ ɨɱɟɪɟɞɶ ɩɪɨɩɭɫɤɚɟɦ ɫɬɪɨɢɬɟɥɶɧɵɟ ɪɚɫɯɨɞɵ ɪɟɤɢ ɱɟɪɟɡ 
ɱɚɫɬɢɱɧɨ ɩɨɫɬɪɨɟɧɧɵɟ ɫɨɨɪɭɠɟɧɢɹ (ɞɨɧɧɵɟ ɨɬɜɟɪɫɬɢɹ).  

ɉɟɪɟɦɵɱɤɢ ɧɚɡɧɚɱɚɸɬɫɹ ɫɨɨɪɭɠɟɧɢɟɦ IV ɤɥɚɫɫɚ ɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɋɉ 
58.13330.2012 ɩ.8.32 ɩɪɢ ɫɪɨɤɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɞɨ 10 ɥɟɬ ɪɚɫɱɟɬɧɵɣ 
ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ ɧɚɡɧɚɱɚɟɦ – 10% 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: Q10%=601 ɦ/ɫ3, ɍɇȻ(Q10%) = 315,5 ɦ. 

5.2. Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

5.2.1 Ʉɨɦɩɨɧɨɜɤɚ ɝɢɞɪɨɭɡɥɚ ɢ ɫɨɫɬɚɜ ɫɨɨɪɭɠɟɧɢɣ 

Ⱦɥɹ Ȼɪɚɦɶɹɧɫɤɨɣ Ƚɗɋ ɩɪɢɧɹɬ ɪɭɫɥɨɜɨɣ ɬɢɩ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɫ 
ɩɪɢɩɥɨɬɢɧɧɵɦ ɬɢɩɨɦ ɡɞɚɧɢɹ Ƚɗɋ.  

ȼ ɫɨɫɬɚɜ ɫɨɨɪɭɠɟɧɢɣ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ ɜɯɨɞɢɬ: 
1. Ʌɟɜɨɛɟɪɟɠɧɚɹ ɛɟɬɨɧɧɚɹ ɝɥɭɯɚɹ ɩɥɨɬɢɧɚ 
2. Ȼɟɬɨɧɧɚɹ ɜɨɞɨɫɥɢɜɧɚɹ ɱɚɫɬɶ 
3. Ȼɟɬɨɧɧɚɹ ɫɬɚɧɰɢɨɧɧɚɹ ɱɚɫɬɶ 
4. ɉɪɚɜɨɛɟɪɟɠɧɚɹ ɛɟɬɨɧɧɚɹ ɝɥɭɯɚɹ ɩɥɨɬɢɧɚ. 
ȼ ɡɞɚɧɢɢ Ƚɗɋ ɭɫɬɚɧɨɜɥɟɧɵ 6 ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɫ ɞɢɚɦɟɬɪɨɦ ɪɚɛɨɱɟɝɨ 

ɤɨɥɟɫɚ 3,5 ɦ. 
Ɉɫɧɨɜɚɧɢɟ – ɫɤɚɥɶɧɨɟ (ɞɢɨɪɢɬ).  

5.2.2 ɉɟɪɢɨɞɵ ɢ ɷɬɚɩɵ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ƚɗɋ 

ȼɵɞɟɥɹɟɦ 3 ɩɟɪɢɨɞɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ:  
ɉɟɪɜɵɣ ɩɟɪɢɨɞ – ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɣ – ɩɨɞɝɨɬɨɜɤɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɤ 

ɜɟɞɟɧɢɸ ɪɚɛɨɬ ɩɨ ɨɫɧɨɜɧɵɦ ɫɨɨɪɭɠɟɧɢɹɦ.  
ȼɬɨɪɨɣ ɩɟɪɢɨɞ – ɨɫɧɨɜɧɨɣ – ɜɨɡɜɟɞɟɧɢɟ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɜ ɨɛɴɟɦɟ, 

ɧɟɨɛɯɨɞɢɦɨɦ ɞɥɹ ɩɭɫɤɚ ɨɛɴɟɤɬɚ ɧɚ ɩɨɥɧɭɸ ɦɨɳɧɨɫɬɶ.  
Ɍɪɟɬɢɣ ɩɟɪɢɨɞ – ɡɚɤɥɸɱɢɬɟɥɶɧɵɣ – ɩɨɞɝɨɬɨɜɤɚ ɢ ɫɞɚɱɚ ɨɛɴɟɤɬɚ ɜ 

ɩɨɫɬɨɹɧɧɭɸ ɩɪɨɦɵɲɥɟɧɧɭɸ ɷɤɫɩɥɭɚɬɚɰɢɸ.  
ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɨɫɧɨɜɧɨɝɨ ɩɟɪɢɨɞɚ ɝɢɞɪɨɭɡɥɚ ɪɚɡɛɢɬɨ ɧɚ 5 ɷɬɚɩɨɜ: 

I ɷɬɚɩ –ɜɨɡɜɟɞɟɧɢɟ ɜɪɟɦɟɧɧɵɯ ɩɟɪɟɦɵɱɟɤ 1 ɨɱɟɪɟɞɢ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ 
ɱɚɫɬɢɱɧɨɝɨ ɩɟɪɟɤɪɵɬɢɹ ɪɭɫɥɚ, ɩɪɨɩɭɫɤ ɜɨɞɵ ɩɪɨɢɫɯɨɞɢɬ ɱɟɪɟɡ ɫɬɟɫɧёɧɧɨɟ 
ɪɭɫɥɨ, ɜɨɡɜɟɞɟɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɜ ɤɨɬɥɨɜɚɧɟ 1 ɨɱɟɪɟɞɢ; 

II ɷɬɚɩ –ɜɨɡɜɟɞɟɧɢɟ ɜɪɟɦɟɧɧɵɯ ɩɟɪɟɦɵɱɟɤ 2 ɨɱɟɪɟɞɢ, ɩɟɪɟɤɪɵɬɢɟ ɪɭɫɥɚ, 
ɩɪɨɩɭɫɤ ɜɨɞɵ ɱɟɪɟɡ ɱɚɫɬɢɱɧɨ ɩɨɫɬɪɨɟɧɧɨɟ ɫɨɨɪɭɠɟɧɢɹ – ɞɨɧɧɵɟ ɨɬɜɟɪɫɬɢɹ; 
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III ɷɬɚɩ – ɜɨɡɜɟɞɟɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɜ ɤɨɬɥɨɜɚɧɟ 2 ɨɱɟɪɟɞɢ ɞɨ ɨɬɦɟɬɤɢ 326,1, 
ɧɚɪɚɳɢɜɚɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɜ ɤɨɬɥɨɜɚɧɟ 1 ɨɱɟɪɟɞɢ ɞɨ ɨɬɦɟɬɤɢ ɍɆɈ – 376 ɦ, 
ɜɨɡɜɟɞɟɧɢɟ ɡɞɚɧɢɹ Ƚɗɋ ɞɨ ɨɬɦɟɬɤɢ 319ɦ. 

IV ɷɬɚɩ – ɧɚɪɚɳɢɜɚɧɢɟ ɫɬɚɧɰɢɨɧɧɨɣ ɢ ɩɪɚɜɨɛɟɪɟɠɧɨɣ ɝɥɭɯɨɣ ɱɚɫɬɢ 
ɩɥɨɬɢɧɵ ɞɨ ɨɬɦɟɬɤɢ ɍɆɈ, ɧɚɪɚɳɢɜɚɧɢɟ ɥɟɜɨɛɟɪɟɠɧɨɣ ɝɥɭɯɨɣ ɢ ɜɨɞɨɫɥɢɜɧɨɣ 
ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɞɨ ɨɬɦɟɬɤɢ 390, ɧɚɛɨɪ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɩɭɫɤ ɚɝɪɟɝɚɬɨɜ 1–2, 
ɧɚɱɚɥɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɲɚɬɪɚ Ƚɗɋ; 

V ɷɬɚɩ –ɧɚɪɚɳɢɜɚɧɢɟ ɫɬɚɧɰɢɨɧɧɨɣ ɢ ɩɪɚɜɨɛɟɪɟɠɧɨɣ ɝɥɭɯɨɣ ɱɚɫɬɢ 
ɩɥɨɬɢɧɵ ɞɨ ɨɬɦɟɬɤɢ 390 ɦ. (ɝɪɟɛɟɧɶ), ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨ ɩɪɨɟɤɬɧɵɯ 
ɨɬɦɟɬɨɤ ɫ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɦ ɩɨɨɱɟɪɟɞɧɵɦ ɩɭɫɤɨɦ ɜɫɟɯ ɚɝɪɟɝɚɬɨɜ. 

5.3. ɉɟɪɜɵɣ ɷɬɚɩ – ɜɨɡɜɟɞɟɧɢɟ ɜɪɟɦɟɧɧɵɯ ɩɟɪɟɦɵɱɟɤ 1 ɨɱɟɪɟɞɢ, 
ɱɚɫɬɢɱɧɨɟ ɩɟɪɟɤɪɵɬɢɟ ɪɭɫɥɚ, ɩɪɨɩɭɫɤ ɜɨɞɵ ɱɟɪɟɡ ɫɬɟɫɧёɧɧɨɟ ɪɭɫɥɨ ɪɟɤɢ 

ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɩɥɨɬɢɧɵ ɧɚɱɢɧɚɟɬɫɹ ɫ ɩɟɪɟɤɪɵɬɢɹ ɪɭɫɥɚ ɪɟɤɢ, ɫɨɡɞɚɧɢɹ 
ɤɨɬɥɨɜɚɧɚ, ɜ ɤɨɬɨɪɨɦ ɜɨɡɜɨɞɢɬɫɹ ɜɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɚ, ɫɬɚɧɰɢɨɧɧɚɹ ɩɥɨɬɢɧɚ. 
ȼɫɟ ɛɟɬɨɧɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɛɭɞɭɬ ɜɨɡɜɨɞɢɬɶɫɹ ɜ ɨɫɭɲɟɧɧɨɦ ɤɨɬɥɨɜɚɧɟ, ɬ.ɤ. 
ɲɢɪɢɧɚ ɪɭɫɥɚ ɪɟɤɢ ɡɧɚɱɢɬɟɥɶɧɚ. ɉɪɨɩɭɫɤ ɪɚɫɯɨɞɚ ɧɚ ɞɚɧɧɨɦ ɷɬɚɩɟ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɱɟɪɟɡ ɫɬɟɫɧɟɧɧɨɟ ɪɭɫɥɨ ɪɟɤɢ ɫɨ ɫɬɨɪɨɧɵ ɥɟɜɨɝɨ ɛɟɪɟɝɚ. 

Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɤɨɬɥɨɜɚɧɚ, ɜ ɤɨɬɨɪɨɦ ɛɭɞɭɬ ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɫɧɨɜɧɵɟ ɪɚɛɨɬɵ 
ɩɨ ɜɨɡɜɟɞɟɧɢɸ ɫɨɨɪɭɠɟɧɢɹ, ɧɟɨɛɯɨɞɢɦɨ ɜɨɡɜɟɫɬɢ ɝɪɭɧɬɨɜɵɟ ɩɟɪɟɦɵɱɤɢ. 

ɑɚɫɬɶ ɪɭɫɥɚ, ɩɟɪɟɤɪɵɬɚɹ ɩɟɪɟɦɵɱɤɚɦɢ, ɫɨɫɬɚɜɥɹɟɬ 60 % ɲɢɪɢɧɵ ɪɭɫɥɚ ɜ 
ɫɬɜɨɪɟ.  

Ɉɫɧɨɜɧɵɟ ɫɬɪɨɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ 1 ɷɬɚɩɚ: 
 ɜɨɡɜɟɞɟɧɢɟ ɜɟɪɯɨɜɨɣ, ɩɪɨɞɨɥɶɧɨɣ ɢ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɟɤ; 
 ɨɬɤɚɱɤɚ ɜɨɞɵ ɢɡ ɤɨɬɥɨɜɚɧɚ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ; 
 ɜɪɟɡɤɚ ɜ ɫɤɚɥɭ ɫ ɩɪɚɜɨɝɨ ɛɟɪɟɝɚ; 
 ɜɨɡɜɟɞɟɧɢɟ ɥɟɜɨɛɟɪɟɠɧɨɣ ɛɟɬɨɧɧɨɣ ɢ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɞɨ 

ɨɬɦɟɬɤɢ 326,1 ɦ  
 ɭɫɬɪɨɣɫɬɜɨ ɝɥɭɛɨɤɨɣ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ; 
 ɛɭɪɟɧɢɟ ɞɪɟɧɚɠɧɵɯ ɫɤɜɚɠɢɧ ɜ ɨɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧɵ; 
 ɦɨɧɬɚɠ ɡɚɬɜɨɪɨɜ ɞɥɹ ɞɨɧɧɵɯ ɨɬɜɟɪɫɬɢɣ ɢ ɧɟɨɛɯɨɞɢɦɨɝɨ ɧɚ ɷɬɨɦ 

ɷɬɚɩɟ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ.  

5.3.1 ɉɪɨɩɭɫɤ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ I ɨɱɟɪɟɞɢ 

ɇɟɨɛɯɨɞɢɦɚɹ ɜɟɥɢɱɢɧɚ ɫɬɟɫɧɟɧɢɹ ɪɭɫɥɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɪɚɡɦɟɪɚɦɢ 
ɜɨɡɜɨɞɢɦɵɯ ɜ ɤɨɬɥɨɜɚɧɟ I ɨɱɟɪɟɞɢ ɫɨɨɪɭɠɟɧɢɣ, ɪɚɡɦɟɪɚɦɢ ɩɟɪɟɦɵɱɟɤ ɢ 
ɞɨɩɭɫɬɢɦɵɦɢ ɧɟɪɚɡɦɵɜɚɸɳɢɦɢ ɫɤɨɪɨɫɬɹɦɢ ɞɥɹ ɝɪɭɧɬɨɜ ɪɭɫɥɚ ɪɟɤɢ (Vɞɨɩ.)– 
ɬɚɛɥɢɰɵ 4.1 ɢ 4.2. 
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5.3.1.1 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɩɪɨɩɭɫɤɚ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ 
Iɨɱɟɪɟɞɢ ɱɟɪɟɡ ɫɬɟɫɧɟɧɧɨɟ ɪɭɫɥɨ 

Ɉɩɪɟɞɟɥɹɟɦ ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ ɪɟɤɢ ɜ ɫɠɚɬɨɦ ɪɭɫɥɟ Vɫɠ: ܸ̝ˉ = ொ˔˕˓𝜔˔ˉ = ଺଴ଵସସ଺,଻  = ͳ,͵ͷ  ˏ/˔,             (5.1) 

ɝɞɟ𝜔˔ˉ– ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɫɠɚɬɨɝɨ ɪɭɫɥɚ; ܳ˔˕˓.. – ɦɚɤɫɢɦɚɥɶɧɵɣ ɫɬɪɨɢɬɟɥɶɧɵɣ ɪɚɫɯɨɞ. 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɫɬɪɨɢɬɟɥɶɧɵɣ ɪɚɫɯɨɞ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɋɉ 

58.13330 ɩ 8.30. ɉɪɢɧɢɦɚɟɦ ɜɪɟɦɟɧɧɵɟ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɟ ɫɨɨɪɭɠɟɧɢɹ – 
ɩɟɪɟɦɵɱɤɢ 4 ɤɥɚɫɫɚ, ɫɨ ɫɪɨɤɨɦ ɷɤɫɩɥɭɚɬɚɰɢɢ 10 ɥɟɬ. Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɫɬɪɨɢɬɟɥɶɧɵɣ ɪɚɫɯɨɞ ɩɪɢɧɢɦɚɟɦ 10% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ. ܳ˔˕˓. = ܳଵ଴% = ͸Ͳͳ ˏଷ ˔⁄  ▽ ʢʑ ሺܳଵ଴%ሻ = ͵ͳͷ,ͷˏ ℎ˔ˉ =▽ ʢʑ ሺܳଵ଴%ሻ −▽ ʓʜʏ = ͵ͳͷ,ͷ − ͵ͳͳ = Ͷ,ͷ ˏ          (5.2) 

B0=165,44ɦɲɢɪɢɧɚ ɪɭɫɥɚ ɪɟɤɢ; ɉɪɢɧɢɦɚɟɬɫɹ ɩɨ ɝɟɨɥɨɝɢɱɟɫɤɨɦɭ ɪɚɡɪɟɡɭ 
ɫɬɜɨɪɚ Ƚɗɋ ɧɚ ɭɪɨɜɧɟ ɍȼ (ɩɪɢ Qɫɬɪ). ɪɢɫɭɧɨɤ 2 

ɋɬɟɫɧɟɧɢɟ ɪɭɫɥɚ ɞɥɹ ɪɭɫɟɥ ɢɡ ɫɤɚɥɶɧɵɯ ɝɪɭɧɬɨɜ ɩɪɢɧɢɦɚɟɬɫɹ J=45%  

Bɫɠ= J*∙B0 = 60%*∙ ͳ͸ͷ,ͶͶ=99,3 ɦ;             (5.3) 𝜔˔ˉ= Bɫɠ  ∙hɫɠ = 99,3 ∙ 4,5 =446,7 ɦ2;             (5.4) 

 

Ɋɢɫɭɧɨɤ 5.3.1 – Ƚɟɨɥɨɝɢɱɟɫɤɢɣ ɪɚɡɪɟɡ ɜ ɫɬɜɨɪɟ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɝɢɞɪɨɭɡɥɚ  
 
Ⱦɨɩɭɫɬɢɦɚɹ ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɞɥɹ ɝɪɭɧɬɨɜ ɪɭɫɥɚ ɪɟɤɢ ɫɪɚɜɧɢɜɚɟɬɫɹ ɫɨ 

ɫɤɨɪɨɫɬɶɸ ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ: ܸ̝ˉ < Vˇˑ˒, ɞɥɹ ɞɢɨɪɢɬɚ ɫɨɫɬɚɜɥɹɟɬ 22 ɦ/ɫɟɤ           (5.5) 

1,35ˏ/˔ < ʹʹ ˏ/˔ ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɪɚɡɦɵɜɚ ɪɭɫɥɚ ɧɟ ɩɪɨɢɫɯɨɞɢɬ. 

ɇɉɍ 387.0 

ȾɇɈ 311.0 
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5.3.1.2Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɨɤ ɝɪɟɛɧɹ ɩɟɪɟɦɵɱɟɤ 

Ⱦɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɤɨɬɥɨɜɚɧɚ I ɨɱɟɪɟɞɢ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ 
ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɜɟɪɯɨɜɨɣ (ȼɉ), ɩɪɨɞɨɥɶɧɨɣ (ɉɉ) ɢ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɟɤ (ɇɉ).  

ɉɪɢ ɫɠɚɬɢɢ ɪɭɫɥɚ ɩɟɪɟɞ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɨɣ ɨɛɪɚɡɭɟɬɫɹ ɩɨɞɩɨɪ, ɚ 
ɦɟɠɞɭ ȼɉ ɢ ɇɉ ɨɛɪɚɡɭɟɬɫɹ ɩɟɪɟɩɚɞ Z. ܼ˓˃˔˚ = V˔మ̄ଶ𝜑మ௚ − Vబమଶ௚ =  ଵ,ଷହ˔మ̄ଶ∗଴,଼మ∗ଽ,଼ − ଴,଼మଶ∗ଽ,଼ = Ͳ,ͳͶͷ − Ͳ,Ͳ͵ = Ͳ,ͳͳ;  ˏ,        (5.6) 

ɝɞɟ𝜑 =  Ͳ,ͺɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ; 
g = 9,81 ɦ/ɫ2– ɭɫɤɨɪɟɧɢɟ ɫɜɨɛɨɞɧɨɝɨ ɩɚɞɟɧɢɹ; 

଴ܸ = ொ˔˕˓𝜔బ = ଺଴ଵ଻ସ଻,଻ଽ = Ͳ,ͺ;  ˏ/˔;              (5.7) 𝜔଴ = 𝐵଴ ∙ ሺℎ଴ + ܼ˒˓ˋːሻ = ͳ͸ͷ,ͶͶ ∗ Ͷ,ͷ =  ͹Ͷ͹,͹ͻ; ɦ2;           (5.8) ℎ଴= hɫɠ = 4,5 ɦ;                 (5.9) 

Z ɩɪɢɧ, ɦ ɧɚɡɧɚɱɚɟɦ ɨɬ 0,2 ɞɨ 1,0ɦ ɢ ɨɩɪɟɞɟɥɹɟɦ Zɪɚɫɱ, 
Ɋɚɫɱɟɬ ɜɵɩɨɥɧɹɟɦ ɜ ɬɚɛɥɢɰɟ 5.3:  
 

Ɍɚɛɥɢɰɚ 5.3 Ɋɚɫɱɟɬ ɜɟɥɢɱɢɧɵ ɩɟɪɟɩɚɞɚ ȼɉ ɢ ɇɉ 𝒁˒˓ˋː, ˏ 0 0,2 0,4 0,6 0,8 𝝎૙, ɦ2 747,79 780,8768 813,96 847,1 880,141 𝑽૙,ɦ/ɫ 0,80 0,77 0,74 0,71 0,68 𝒁˓˃˔˚, ˏ 0,11 0,11 0,12 0,12 0,12 

Ⱦɚɥɟɟ ɫɬɪɨɢɦ ɝɪɚɮɢɤ ܼ˒˓ˋː = ݂ሺܼ˓˃˔˚. ሻ. ɉɪɨɜɨɞɢɦ ɛɢɫɫɟɤɬɪɢɫɭ ɭɝɥɚ ɢ 
ɨɩɪɟɞɟɥɹɟɦ ܼ = Ͳ,ͳʹ. 

5.3.1.3 Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɢ I ɨɱɟɪɟɞɢ ∇ȽȼɉIɨɱ = ɍȼQɫɬɪ+ Zɪɚɫɱ + d= 315,5+0,12 + 5,5= 321,12 ɦ;       (5.10) 

d = hɧ+∆h+α = 1,5+2+2=5,5 ɦ            (5.11) 

ɝɞɟ ɡɚɩɚɫ ɜɵɫɨɬɵ ɝɪɟɛɧɹ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɪɚɫɱɟɬɨɦ ɩɨ ɋɉ38.13330.  
ȼ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɯ ɪɚɫɱɟɬɚɯ ɩɪɢɧɢɦɚɟɦ:   
hɧ = ɜɵɫɨɬɚ ɧɚɤɚɬɚ ɜɟɬɪɨɜɨɣ ɜɨɥɧɵ ɧɚ ɨɬɤɨɫ 1,5 ɦ; 
∆h= ɜɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ 2 ɦ; 
α= 0,5+2+2=4,5 ɦ – ɡɚɩɚɫ. 
ȼɟɥɢɱɢɧɭ d ɢ α ɭɜɟɥɢɱɢɦ ɧɚ 2,0ɦ ɢɡ–ɡɚɫ ɧɚɥɢɱɢɹ ɥɟɞɨɯɨɞɚ ɧɚ ɪɟɤɟ.  

5.3.1.4 Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɤɢ I ɨɱɟɪɟɞɢ ∇ȽɇɉIɨɱ = ɍȼQɫɬɪ+ α= 315,5+ 4,5=320 ɦ          (5.12) 

ɉɪɢɧɢɦɚɟɦ ɤɚɦɟɧɧɨ–ɡɟɦɥɹɧɵɟ ɩɟɪɟɦɵɱɤɢ, ɫ ɫɭɝɥɢɧɢɫɬɵɦ ɹɞɪɨɦ. 
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Ⱦɥɹ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɢ b=7,5ɦ, h=10,7 ɦ, B= 40,04 ɦ,  
Ⱦɥɹ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɤɢ b=7,5ɦ, h=9 ɦ, B= 28,5 ɦ,  
ɉɨ ɝɟɧɩɥɚɧɭ ɨɩɪɟɞɟɥɹɟɦ ɞɥɢɧɵ ɩɟɪɟɦɵɱɟɤ: 
 ɜɟɪɯɨɜɨɣ Lɜ = 124 ɦ,  
 ɩɪɨɞɨɥɶɧɨɣ ɩɟɪɟɦɵɱɤɢ Lɩ =191 ɦ,  
 ɧɢɡɨɜɨɣ Lɧ = 120 ɦ. 

5.3.1.5 Ʉɨɧɫɬɪɭɤɰɢɹ ɩɟɪɟɦɵɱɟɤ I ɨɱɟɪɟɞɢ ɢ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɤɚɧɚɥɚ 

Ɍɢɩ ɢ ɩɪɨɮɢɥɶ ɩɟɪɟɦɵɱɟɤ ɜɵɛɪɚɧ – ɤɚɦɟɧɧɨ–ɡɟɦɥɹɧɚɹ ɬɪɚɩɟɰɟɢɞɚɥɶɧɚɹ.  
ɒɢɪɢɧɭ ɩɨ ɝɪɟɛɧɸ ɩɪɢɧɢɦɚɟɦ 7,5 ɦ. 
Ɉɬɤɨɫɵ ɧɚɡɧɚɱɟɧɵ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɝɥɚ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɨɬɤɨɫɚ 

ɨɬɫɵɩɚɟɦɵɯ ɝɪɭɧɬɨɜ ɢ ɦɟɬɨɞɚ ɜɨɡɜɟɞɟɧɢɹ ɫɨɨɪɭɠɟɧɢɹ: ȼɈ – 1:1,5, ɇɈ – 1:1,5. 
Ʉɨɧɫɬɪɭɤɰɢɢ ɜɟɪɯɨɜɨɣ, ɧɢɡɨɜɨɣ ɢ ɩɪɨɞɨɥɶɧɨɣ ɩɟɪɟɦɵɱɟɤ ɢ ɢɯ ɨɫɧɨɜɧɵɟ 

ɪɚɡɦɟɪɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 5.3.2 ɢ 5.3.3. 

 
Ɋɢɫɭɧɨɤ 5.3.2 – ȼɟɪɯɨɜɚɹ ɢ ɩɪɨɞɨɥɶɧɚɹ ɩɟɪɟɦɵɱɤɚ I ɨɱɟɪɟɞɢ 

 

Ɋɢɫɭɧɨɤ 5.3.3 – ɇɢɡɨɜɚɹ ɩɟɪɟɦɵɱɤɚ I ɨɱɟɪɟɞɢ 

5.3.1.6Ɍɟɯɧɨɥɨɝɢɹ ɜɨɡɜɟɞɟɧɢɹ ɩɟɪɟɦɵɱɟɤ 

ɉɟɪɟɦɵɱɤɢ ɨɬɫɵɩɚɟɦ ɜ ɫɬɨɹɱɭɸ ɜɨɞɭ.  
ɋɨɝɥɚɫɧɨ Ƚɗɋɇ 36–01–004–3 “ȼɨɡɜɟɞɟɧɢɟ ɩɥɨɬɢɧ, ɞɚɦɛ, ɧɚɫɵɩɟɣ 

ɫɩɨɫɨɛɨɦ ɨɬɫɵɩɤɢ ɝɪɭɧɬɨɜ ɜ ɜɨɞɭ: ɜ ɟɫɬɟɫɬɜɟɧɧɵɯ ɩɪɭɞɤɚɯ ɢ ɜɨɞɨɟɦɚɯ ɫɥɨɹɦɢ 
ɫɜɵɲɟ 2 ɞɨ 4 ɦ ” ɧɚ 1000ɦ3 ɝɪɭɧɬɚ ɩɪɢɯɨɞɢɬɫɹ 17.23 ɦɚɲ. ɱ.  

ɋ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɵ AutoCAD ɨɩɪɟɞɟɥɟɧɵ ɩɥɨɳɚɞɢ ɩɨɩɟɪɟɱɧɨɝɨ 
ɫɟɱɟɧɢɹ ɩɟɪɟɦɵɱɟɤ: 

Sɜ.ɩɟɪ = 254,3 ɦ2; 
Sɩ.ɩɟɪ = 254 ɦ2; 
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Sɧ.ɩɟɪ = 162 ɦ2. 
ɋɭɦɦɚɪɧɵɣ ɨɛɴёɦ ɩɟɪɟɦɵɱɟɤ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ: 

Wɫɭɦ = Sɜ.ɩɟɪ *Lɜ+Sɩ.ɩɟɪ *Lɜ +Sɧ.ɩɟɪ *Lɜ     (5.13) 

Wɫɭɦ= 254,3*124+254*191+ +162*125 =100 260 ɦ3;  

ɝɞɟ Sɩɩ, Sɜɩ– ɩɥɨɳɚɞɢ ɩɨɩɟɪɟɱɧɵɯ ɫɟɱɟɧɢɣ ɩɪɨɞɨɥɶɧɨɣ ɢ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɟɤ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ; 

Lɩɩ, Lɜɩ – ɞɥɢɧɵ ɩɪɨɞɨɥɶɧɨɣ ɢ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɟɤ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ.  
ȼɪɟɦɹ ɜɨɡɜɟɞɟɧɢɹ ɩɟɪɟɦɵɱɟɤ ɜ 1 ɫɦɟɧɭ 1 ɦɟɯɚɧɢɡɦ: 

Ɍ=100 260*17.23/1000= 1 727,5ɱɚɫ /8/21 = 10 ɦɟɫ.        (5.14) 

5.3.2Ɉɫɭɲɟɧɢɟ ɤɨɬɥɨɜɚɧɚ I ɨɱɟɪɟɞɢ 

ȼɨɞɨɨɬɥɢɜ ɤɨɬɥɨɜɚɧɚ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɷɬɚɩɨɜ: ɩɟɪɜɨɨɱɟɪɟɞɧɚɹ ɨɬɤɚɱɤɚ 
ɜɨɞɵ ɤɨɬɥɨɜɚɧɚ ɢ ɜɨɞɨɩɨɧɢɠɟɧɢɟ. 

Ɉɬɤɚɱɤɚ ɤɨɬɥɨɜɚɧɚ ɜɵɩɨɥɧɹɟɬɫɹ ɫɩɨɫɨɛɨɦ ɨɬɤɪɵɬɨɝɨ ɜɨɞɨɨɬɥɢɜɚ, ɨɬɤɚɱɤɚ 
ɜɨɞɵ ɢɡ ɤɨɬɥɨɜɚɧɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɫ ɜɨɞɵ. Ɉɬɤɚɱɤɚ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɰɟɧɬɪɨɛɟɠɧɵɦɢ ɧɚɫɨɫɚɦɢ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɵ ɧɚ 
ɛɟɪɟɝɭ, ɛɪɨɜɤɟ, ɩɨɧɬɨɧɚɯ. ɉɥɚɧɢɪɭɟɬɫɹ ɧɟ ɦɟɧɟɟ ɞɜɭɯ ɧɚɫɨɫɨɜ: ɨɫɧɨɜɧɨɣ ɢ 
ɪɟɡɟɪɜɧɵɣ.   

Ɉɩɪɟɞɟɥɹɟɦ ɨɛɴɟɦ ɜɨɞɵ, ɤɨɬɨɪɭɸ ɧɟɨɛɯɨɞɢɦɨ ɨɬɤɚɱɚɬɶ, ɨɧ ɪɚɜɟɧ 2–3 
ɨɛɴɟɦɚɦ ɤɨɬɥɨɜɚɧɚ. 

ɉɥɨɳɚɞɶ ɩɪɢɧɢɦɚɟɦ ɩɨ AutoCAD 

SIɨɱ.=26 450,91ɦ2 

VIɨɱ.=SIɨɱ.*h=26 450,91*4.5=119 029,10 ɦ3          (5.15) 

Vɜ= VIɨɱ.*3=357 087,31 ɦ3             (5.16) 

Ⱦɥɹ ɨɬɤɚɱɤɢ ɜɨɞɵ ɩɨɞɛɢɪɚɟɦ ɧɚɫɨɫ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 300 ɦ3 ɜ ɱɚɫ 6 
ɲɬ. Ɉɩɪɟɞɟɥɹɟɦ ɜɪɟɦɹ ɨɬɤɚɱɤɢ 

Ɍ= ௏˅ሺଷ଴଴∗ସሻ =ଷହ଻ ଴଼଻,ଷଵଷ଴଴∗ ଺  = 198,4ɱ/24 ɱ =8,3 ɫɭɬ.         (5.17) 

Ɉɩɪɟɞɟɥɹɟɦ ɮɚɤɬɢɱɟɫɤɭɸ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɨɬɤɚɱɤɢ 

J=
ℎ்
 =

ସ.ହ଼,ଷ= 0,54 , ɱɬɨ ɜ ɩɪɟɞɟɥɚɯ ɞɨɩɭɫɬɢɦɨɣ.          (5.18) 

Ⱦɨɩɭɫɬɢɦɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɨɬɤɚɱɤɢ ɧɚ ɧɚɱɚɥɶɧɨɦ ɷɬɚɩɟ / ɩɨɫɥɟɞɭɸɳɟɦ 
ɞɥɹ ɫɤɚɥɶɧɵɯ ɝɪɭɧɬɨɜ ɫɨɫɬɚɜɥɹɟɬ –0,5–0,8ɦ/ɫɭɬ / 1–1,5 ɦ/ɫɭɬ. 

Ⱦɥɹ ɨɬɤɪɵɬɨɝɨ ɜɨɞɨɨɬɥɢɜɚ ɩɪɢɦɟɧɹɟɦ ɧɚɫɨɫɵ Ⱦ320–50ɚ ɨɞɧɨɫɬɭɩɟɧɱɚɬɵɟ 
ɫ ɪɚɫɯɨɞɨɦ ɜɨɞɵ 300 ɦ3/ɱɚɫ ɩɪɢ ɧɚɩɨɪɟ 39 ɦ ɜɨɞɹɧɨɝɨ ɫɬɨɥɛɚ. 
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ȼɨɞɨɩɨɧɢɠɟɧɢɟ ɩɪɨɢɡɜɨɞɢɦ ɫɩɨɫɨɛɨɦ ɨɬɤɪɵɬɨɝɨ ɜɨɞɨɨɬɥɢɜɚ. Ⱦɥɹ 
ɩɨɞɞɟɪɠɚɧɢɹ ɤɨɬɥɨɜɚɧɚ ɜ ɫɭɯɨɦ ɫɨɫɬɨɹɧɢɢ, ɩɨ ɩɟɪɢɦɟɬɪɭ ɭɫɬɪɨɢɦ ɜɨɞɨɫɛɨɪɧɵɟ 
ɤɚɧɚɜɤɢ ɫɟɱɟɧɢɟɦ 2*2 ɦ ɢ ɡɭɦɩɮɵ–ɩɪɢɹɦɤɢ – ɟɳɟ ɛɨɥɟɟ ɝɥɭɛɨɤɢɟ, ɱɟɦ ɤɚɧɚɜɤɢ. 
Ɉɬɤɚɱɤɚ ɜɨɞɵ ɩɪɨɢɡɜɨɞɢɬɫɹ ɢɡ ɩɪɢɹɦɤɨɜ ɡɚ ɩɪɟɞɟɥɵ ɤɨɬɥɨɜɚɧɚ ɩɨ ɬɪɭɛɚɦ. 
ɇɚɫɨɫɵ ɗɐȼ10 ɪɚɫɩɨɥɚɝɚɸɬ ɜɨ ɜɪɟɦɟɧɧɵɯ ɩɟɪɟɞɜɢɠɧɵɯ ɧɚɫɨɫɧɵɯ ɫɬɚɧɰɢɹɯ. 

5.3.3 Ȼɭɪɨɜɡɪɵɜɧɵɟ ɪɚɛɨɬɵ 

Ɉɩɪɟɞɟɥɹɟɦ ɤɥɚɫɫ ɩɨɪɨɞ ɩɨ ɬɪɭɞɧɨɫɬɢ ɛɭɪɟɧɢɹ. 
Ⱦɢɨɪɢɬɵ ɨɬɧɨɫɹɬɫɹ ɤ ɬɪɭɞɧɨɛɭɪɢɦɵɦ, ɤɥɚɫɫ ɩɚɪɨɞ ɉȻ10. 
ȼɵɛɢɪɚɟɦ ɛɭɪɨɜɨɣ ɫɬɚɧɨɤ ɋȻɒ–250ɆɇȺ–32   ɫ ɬɟɯɧɢɱɟɫɤɨɣ ɫɤɨɪɨɫɬɶɸ 

ɛɭɪɟɧɢɹ 11– ɦ/ɱ  
ɋɦɟɧɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɛɭɪɨɜɨɝɨ ɫɬɚɧɤɚ ɦɟɬɪɵ/ɫɦɟɧɭ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɩɨ ɮɨɪɦɭɥɟ ʞ˄.˔ˏ = ʡ˔ˏʡˑ+ʡ˅ ∗ ʙˋ.˄ = ଼∗଴,଼଴,ଽ+଴,ଵ଼ = ͷͺ,͸ ˏ/˔ˏ         (5.19) 

ɝɞɟ ʡ˔ˏ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɦɟɧɵ, ɱ, ( ʡ˔ˏ = 8ɱ); ʡˑ + ʡ˅ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɨɫɧɨɜɧɵɯ ɢ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɨɩɟɪɚɰɢɣ, ɩɪɢɯɨɞɹɳɢɯɫɹ ɧɚ 1ɦ ɫɤɜɚɠɢɧɵ, ɱ; ʙˋ.˄ – ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɦɟɧɧɨɝɨ ɜɪɟɦɟɧɢ. ʡˑ = ଵ௏ల =1/11=0,09             (5.20) 

ɝɞɟ ଺ܸ – ɬɟɯɧɢɱɟɫɤɚɹ ɫɤɨɪɨɫɬɶ ɛɭɪɟɧɢɹ, ɦ/ɱ. 
Ɉɩɪɟɞɟɥɹɟɦ ɝɥɭɛɢɧɭ ɫɤɜɚɠɢɧɵ L 

Lɫɜ.=Hɭɫɬ+hɩ=4+2,5=6,5 ɦ            (5.21) 

Ɉɩɪɟɞɟɥɹɟɦ ɨɛɴёɦ ɝɪɭɧɬɚ, ɩɪɢɯɨɞɹɳɢɣɫɹ ɧɚ ɨɞɧɭ ɫɤɜɚɠɢɧɭ 

W1 =4*4*6,5=104 ɦ3  

Ɉɩɪɟɞɟɥɹɟɦ ɤɨɥɢɱɟɫɬɜɨ ɫɤɜɚɠɢɧ  

Nɫɤɜ= W/ W1ɫɤɜ = 702 236 / 104=6752 ɫɤɜ 

Ɉɩɪɟɞɟɥɹɟɦ ɨɛɴɟɦ ɛɭɪɨɜɵɯ ɪɚɛɨɬ ɜ ɩɦ: 

W ɛɭɪ= Nɫɤɜ * Lɫɤɜ=6752 * 6,5=43890 ɦ  

Ɉɩɪɟɞɟɥɹɟɦ ɜɪɟɦɹ  ɛɭɪɨɜɵɯ ɪɚɛɨɬ 

T ɛɭɪ= W ɛɭɪ / ɉ ɛɭɪ=43890 /ͷͺ,͸ = ͹Ͷͻ ˔ˏˈː        (5.22) 
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5.3.4 Ɂɟɦɥɹɧɵɟ ɪɚɛɨɬɵ 

5.3.4.1 Ɉɛɴёɦ ɜɪɟɡɤɢ 

S=7 836 ɦ2 ɩɥɨɳɚɞɶ ɨɩɪɟɞɟɥɹɸ ɩɨ AutoCAD ɢ ɭɦɧɨɠɚɸ ɧɚ ɲɢɪɢɧɭ 
ɩɨɞɨɲɜɵ 

Wɜɪ=7 836*55=430 954,5 ɦ3            (5.23) 

Ɉɛɴёɦ ɧɚ ɭɫɬɪɨɣɫɬɜɨ ɞɨɪɨɝ 

Wɞɨɪ=430 954,5*0,4=172 381 ɦ3           (5.24) 

Ɉɛɴёɦ ɝɪɭɧɬɚ ɩɨɞ ɹɦɭ ɪɚɡɦɵɜɚ 

Sɹɦ= 3 046,6 ɦ2 

Wɹɦ = 3 046,6 * 16,8 = 51 182 ɦ3           (5.25) 

Ɉɛɴёɦ ɝɪɭɧɬɚ ɩɨɞ ɡɞɚɧɢɟ Ƚɗɋ 

Sɡɞ= 4 771,74 ɦ2 

Wɡɞ =4 771, 74*10=47 717 ɦ3            (5.26) 

Ɉɛɳɢɣ ɨɛɴёɦ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ 

W= Wɜɪ+ Wɞɨɪ+ Wɹɦ+ Wɡɞ            (5.27) 

W=430 954,5+172 381+51 182+47 717=702 236 ɦ3 

5.3.4.2 Ɋɚɫɱɟɬ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɷɤɫɤɚɜɚɬɨɪɚ 

Ɋɚɡɪɚɛɨɬɤɚ ɝɪɭɧɬɚ ɷɤɫɤɚɜɚɬɨɪɨɦ ɩɪɹɦɚɹ ɥɨɩɚɬɚ ɗɄȽ–4 ɤɚɪɶɟɪɧɵɣ 
ɝɭɫɟɧɢɱɧɵɣ – ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɤɚɪɶɟɪɧɚɹ ɩɨɥɧɨɩɨɜɨɪɨɬɧɚɹ ɥɨɩɚɬɚ ɧɚ ɝɭɫɟɧɢɱɧɨɦ 
ɯɨɞɭ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɚɹ ɞɥɹ ɜɵɟɦɤɢ ɢ ɩɨɝɪɭɡɤɢ ɜ ɬɪɚɧɫɩɨɪɬɧɵɟ ɫɪɟɞɫɬɜɚ 
ɩɨɥɟɡɧɵɯ ɢɫɤɨɩɚɟɦɵɯ ɢ ɜɫɤɪɵɲɧɵɯ ɩɨɪɨɞ, ɜ ɬɨɦ ɱɢɫɥɟ ɬɹɠɟɥɵɯ ɫɤɚɥɶɧɵɯ, 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɪɚɡɪɵɯɥɟɧɧɵɯ ɜɡɪɵɜɨɦ. 

Ɋɚɫɱɟɬ ɬɟɨɪɟɬɢɱɟɫɤɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ:  

ɉɄ = 3600 q / tɰ =3600*4/24= 600 ɦ3/ɱɚɫ,           (5.28) 

ɝɞɟ q – ɜɦɟɫɬɢɦɨɫɬɶ ɤɨɜɲɚ, ɦ3;   
tɰ – ɦɢɧɢɦɚɥɶɧɚɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɱɟɝɨ ɰɢɤɥɚ ɩɪɢ ɡɚɞɚɧɧɵɯ 

ɭɫɥɨɜɢɹɯ ɪɚɛɨɬɵ, ɫ. 
Ɍɟɯɧɢɱɟɫɤɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɷɤɫɤɚɜɚɬɨɪɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ 

ɜɵɪɚɠɟɧɢɹ: 

ɉɌ = 3600 q KH / tɐ KP=3600*4*0.85/24*1.5=340         (5.29) 
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ɝɞɟ Ʉɧ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɩɨɥɧɟɧɢɹ ɤɨɜɲɚ (ɬɚɛɥ. 2.7); 
ɄɊ – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɡɪɵɯɥɟɧɢɹ ɝɪɭɧɬɚ;  
tɰ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɰɢɤɥɚ (ɞɥɹ ɞɚɧɧɵɯ ɭɫɥɨɜɢɣ), ɫ. 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ (ɦ3/ɱ; ɦ3/ɫɦ.; ɦ3/ɝɨɞ) ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɡɚ ɱɚɫ, ɦɟɫɹɰ, ɝɨɞ ɩɨ ɮɨɪɦɭɥɟ: 

ɉɷ = ɉɬ ɌpɄɜ=340*1*0,8=272 ɦ3/ɱ,            (5.30) 

ɝɞɟ ɉɬ – ɬɟɯɧɢɱɟɫɤɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɦ3/ɱ;    
Ɍɪ – ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɢɨɞɚ ɪɚɛɨɬɵ, ɱ;     
Ʉɜ – ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɚɲɢɧɵ ɩɨ ɜɪɟɦɟɧɢ ɡɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ 

ɩɟɪɢɨɞ. 

ɉɷ * Ɍp=272ɦ3/ɱɚɫ *8 ɱɚɫ *21 ɞɟɧɶ =45 696ɦ3/ɦɟɫ.        (5.31) 

ɉɨɥɧɵɣ ɨɛɴɟɦ ɜɵɟɦɤɢ  

Ɍɷ=702 236 ɦ3 /45 696 =15,5 ɦɟɫɹɰɟɜ –ɬɨɥɶɤɨ ɪɚɛɨɬɚ ɷɤɫɤɚɜɚɬɨɪɚ      (5.32) 

J=15,5/702 236=0.00002136 ɦɟɫ./ɦ3           (5.33) 

5.3.4.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɧɟɨɛɯɨɞɢɦɨɝɨ ɬɪɚɧɫɩɨɪɬɚ 

Ɍɪɟɛɭɟɦɚɹ ёɦɤɨɫɬɶ ɤɭɡɨɜɚ Wɫɦ = 16–20 ɦ3 
Ɍɪɟɛɭɟɦɚɹ ɝɪɭɡɨɩɨɞɴёɦɧɨɫɬɶ G=16*2,9*0,83=38,5 ɬɨɧ 
ɉɨɞɯɨɞɢɬ ɫɚɦɨɫɜɚɥ ȻɟɥȺɁ 7548 – 40ɬɨɧ 
ȿɫɥɢ m–ɤɨɥɢɱɟɫɬɜɨ ɟɞɢɧɢɰ ɬɪɚɧɫɩɨɪɬɚ ɧɚ 1 ɷɤɫɤɚɜɚɬɨɪ, tp–ɜɪɟɦɹ 

ɩɨɝɪɭɡɤɢ 1 ɦɚɲɢɧɵ, ɬɨ ɜɪɟɦɹ ɩɨɝɪɭɡɤɢ ɝɪɭɧɬɚ ɷɤɫɤɚɜɚɬɨɪɨɦ ɜ ɚɜɬɨɬɪɚɧɫɩɨɪɬ 
ɪɚɜɟɧ (m–1) *Ɍɩ ɱɚɫ: 

Tɩ= W/ɉɷ=20ɦ3/272= 0,074 ɱɚɫ,            (5.34) 

ɝɞɟ W–ɟɦɤɨɫɬɶ ɤɭɡɨɜɚ ɫɚɦɨɫɜɚɥɚ ɜ ɦ3,  
ɉɷ–ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɷɤɫɤɚɜɚɬɨɪɚ ɦ3/ɱɚɫ,  
L1 ɢ L2–ɞɥɢɧɚ ɩɭɬɢ ɝɪɭɠɟɧɨɣ ɦɚɲɢɧɵ ɢ ɨɛɪɚɬɧɨ 3 ɤɦ  
V1 ɢV2 –ɫɤɨɪɨɫɬɶ ɜ ɩɭɬɢ ɝɪɭɠɟɧɨɣ ɦɚɲɢɧɵ ɢ ɨɛɪɚɬɧɨ 30 ɤɦ /ɱɚɫ 
Tp–ɜɪɟɦɹ ɪɚɡɝɪɭɡɤɢ ɫɚɦɨɫɜɚɥɚ ɱɚɫ 40ɫ 
Ɍɡ–ɜɪɟɦɹ ɡɚɞɟɪɠɤɢ ɜ ɩɭɬɢ ɱɚɫ 10 ɦɢɧ 
Ɍɨ–ɜɪɟɦɹ ɩɨɤɚ ɡɚɝɪɭɠɟɧɧɵɣ ɬɪɚɧɫɩɨɪɬ ɩɪɨɟɞɟɬ ɞɨ ɦɟɫɬɚ ɜɵɝɪɭɡɤɢ, 

ɪɚɡɝɪɭɡɢɬɫɹ ɢ ɜɟɪɧɟɬɫɹ ɤ ɷɤɫɤɚɜɚɬɨɪɭ  

(m–1)*Ɍɩ/ɉɷ= L1/ V1+ L2/ V2+ Tp+ Ɍɡ          (5.35) 

(m–1)* 40ɬɧ/2 ɬ/ɦ3/ 272 ɦ3/ɱɚɫ = 

=3ɤɦ/30ɤɦ/ɱɚɫ+3ɤɦ/50ɤɦ/ɱɚɫ + 40ɫɟɤ (0,011ɱɚɫ) +0,2ɱɚɫ 

(m–1)*0,074ɱɚɫ=0,1+0,06+0,011+0,2 
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(m–1)  = 0,371 ɱɚɫ/0,074 ɱɚɫ 

m =0,371 ɱɚɫ/0,074 ɱɚɫ +1= 6 ɟɞɢɧɢɰ ɦɚɲɢɧ. 

5.3.5.Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ 

ɐɢɤɥ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ ɫɨɫɬɨɢɬ ɢɡ: 
 ȼɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɪɚɛɨɬ: ɨɩɚɥɭɛɨɱɧɵɟ ɢ ɚɪɦɚɬɭɪɧɵɟ ɪɚɛɨɬɵ; 
 Ɉɫɧɨɜɧɵɯ ɪɚɛɨɬ: ɩɪɢɝɨɬɨɜɥɟɧɢɟ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ, ɬɪɚɧɫɩɨɪɬ 

ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ (ɝɨɪɢɡɨɧɬɚɥɶɧɵɣ ɢ ɜɟɪɬɢɤɚɥɶɧɵɣ), ɩɨɞɝɨɬɨɜɤɚ ɛɥɨɤɚ ɤ 
ɛɟɬɨɧɢɪɨɜɚɧɢɸ, ɭɤɥɚɞɤɚ ɢ ɭɩɥɨɬɧɟɧɢɟ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ, ɭɯɨɞ ɡɚ ɛɟɬɨɧɨɦ ɢ 
ɤɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ 

5.3.5.1Ɉɩɪɟɞɟɥɹɟɦ ɨɛɴёɦɵ ɛɟɬɨɧɚ 

Ɉɛɴɟɦ ɛɟɬɨɧɢɪɨɜɚɧɢɹ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɞɨ ɨɬɦ. 326,1 ɦ.: 
Vɩɥ = 144 192 ɦ3. 
Ɉɛɴɟɦ ɛɟɬɨɧɢɪɨɜɚɧɢɹ ɹɦɵ ɪɚɡɦɵɜɚ: Vɹ = 572 ɦ3. 
ɋɭɦɦɚɪɧɵɣ ɨɛɴɟɦ ɛɟɬɨɧɚ:  

Vɫɭɦ=Vɩɥ +Vɹ  =144 192+572= 144 764,4 ɦ3.         (5.36) 

5.3.5.2 Ɉɩɚɥɭɛɨɱɧɵɟ ɪɚɛɨɬɵ 

ɉɥɨɳɚɞɶ ɨɩɚɥɭɛɥɢɜɚɟɦɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɜ ɦ2: 

Sɨɩ= Vɫɭɦ*K ɨɩ= 144 764*0,5=72 382 ɦ2,          (5.37) 

ɝɞɟ S– ɩɥɨɳɚɞɶ ɨɩɚɥɭɛɥɢɜɚɟɦɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɜ ɦ2 
Vɫɭɦ=144 764 – ɨɛɴɟɦ ɛɟɬɨɧɚ ɜɧɭɬɪɢ S ɜ ɦ3. 

Ɇɨɧɬɚɠ ɨɩɚɥɭɛɤɢ ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɛɟɬɨɧɨɭɤɥɚɞɨɱɧɵɯ ɤɪɚɧɨɜ.  
Ʉɨɥɢɱɟɫɬɜɨ ɦɚɲɢɧɨ–ɱɚɫɨɜ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɢ ɪɚɡɛɨɪɤɢ ɜɵɛɪɚɧɧɨɝɨ ɬɢɩɚ 
ɨɩɚɥɭɛɤɢ ɩɪɢ ɩɨɞɚɱɟ ɤɪɚɧɚɦɢ ɛɚɲɟɧɧɵɦɢ ɛɟɬɨɧɨɭɤɥɚɞɨɱɧɵɦ 10–25 ɬ ɨɩɚɥɭɛɤɢ 
ɞɟɪɟɜɹɧɧɨɣ ɢɡ ɥɟɝɤɢɯ ɳɢɬɨɜ ɫ ɢɧɜɟɧɬɚɪɧɵɦ ɤɚɪɤɚɫɨɦ ɨɩɪɟɞɟɥɹɟɦ ɩɨ Ƚɗɋɇ37–
01–015–01 – 13,21 ɦɚɲ/ɱ ɧɚ 100 ɦ2, ɨɩɚɥɭɛɥɢɜɚɟɦɨɣ ɩɨɜɟɪɯɧɨɫɬɢ.  

ȼɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɨɩɚɥɭɛɨɱɧɵɯ ɪɚɛɨɬ: 

Ɍɨɩ =13,21*72 382/100=9 561,7 ɱ           (5.38) 

5.3.5.3Ɉɩɪɟɞɟɥɹɟɦ ɨɛɴёɦ ɚɪɦɚɬɭɪɧɵɯ ɪɚɛɨɬ 

Ⱥɪɦɚɬɭɪɭ ɜɵɛɢɪɚɟɦ ɝɨɪɹɱɟɤɚɬɚɧɭɸ ɝɥɚɞɤɭɸ ɢ ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ ɫ 
ɩɨɫɬɨɹɧɧɨɣ ɢ ɩɟɪɟɦɟɧɧɨɣ ɜɵɫɨɬɨɣ ɜɵɫɬɭɩɨɜ (ɤɨɥɶɰɟɜɨɣ ɢ ɫɟɪɩɨɜɢɞɧɵɣ 
ɩɪɨɮɢɥɶ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ) ɞɢɚɦɟɬɪɨɦ 6–50 ɦɦ; 

Vɫɭɦ* 10ɤɝ/ɦ3=144 764,5*10=1 447 643,96 ɤɝ=1 447,64 ɬ       (5.39) 
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ɉɨ Ƚɗɋɇ 37–01–027–03 10–25 ɬ ɚɪɦɨɤɚɪɤɚɫɨɜ ɢ ɚɪɦɨɮɟɪɦ ɦɚɫɫɨɣ ɫɜɵɲɟ 
5 ɬ ɩɨɞɛɢɪɚɟɦ ɤɪɚɧɵ ɛɚɲɟɧɧɵɟ ɛɟɬɨɧɨɭɤɥɚɞɨɱɧɵɟ ɩɪɢ ɪɚɛɨɬɟ ɧɚ 
ɝɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɟ 10–25 ɬ – 32,73 ɦ*ɱ ɧɚ 100 ɬ 

ȼɪɟɦɹ ɧɚ ɜɵɩɨɥɧɟɧɢɟ ɚɪɦɚɬɭɪɧɵɯ ɪɚɛɨɬ: 

Ɍɚɪɦ=1 447,64ɬ*32,73/100ɬ=473,8 ɱ           (5.40) 

5.3.5.4 ɍɤɥɚɞɤɚ ɛɟɬɨɧɚ 

ɉɨ ɬɚɛɥɢɰɟ Ƚɗɋɇ 37–01–002 «ɍɤɥɚɞɤɚ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɤɪɚɧɚɦɢ 
ɛɚɲɟɧɧɵɦɢ ɛɟɬɨɧɨɭɤɥɚɞɨɱɧɵɦɢ» 100 ɦ3 ɠɟɥɟɡɨɛɟɬɨɧɚ ɜ ɤɨɧɫɬɪɭɤɰɢɢ 
ɢɫɩɨɥɶɡɭɹ ɜɵɛɪɚɧɧɵɟ ɪɚɧɟɟ ɤɪɚɧɵ ɛɚɲɟɧɧɵɟ ɛɟɬɨɧɨɭɤɥɚɞɨɱɧɵɟ ɩɪɢ ɪɚɛɨɬɟ ɧɚ 
ɝɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɟ 10–25ɬ – 7,62ɦ*ɱ 

Ɍɭɤ=Vɫɭɦ*7,62/100=144 764*7,62/100= 11 031ɱ        (5.41) 

5.3.5.5 ȼɢɛɪɢɪɨɜɚɧɢɟ 

ȼɢɛɪɢɪɨɜɚɧɢɟ ɛɟɬɨɧɚ ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɝɥɭɛɢɧɧɨɝɨ ɜɢɛɪɚɬɨɪɚ. 
Ʉɨɥɢɱɟɫɬɜɨ ɦɚɲɢɧɨ–ɱɚɫɨɜ ɜɢɛɪɢɪɨɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɦ ɩɨ Ƚɗɋɇ37–01–

002–02 = 28,68 ɦɚɲ/ɱ ɧɚ 100 ɦ3 ɛɟɬɨɧɚ. 
ȼɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɜɢɛɪɢɪɨɜɚɧɢɹ: ʡ˅ˋ˄ = ௏̝ ˖ˏ∗ʡଵ଴଴ = ଵସସ ଻଺ସ,ସ∗ଶ଼,଺଼ଵ଴଴ = Ͷͳ ͷͳͺ,Ͷ ˚          (5.41) 

ɝɞɟ Vɫɭɦ – ɨɛɴɟɦ ɜɢɛɪɢɪɭɟɦɨɝɨ ɛɟɬɨɧɚ; 
Ɍ – ɤɨɥɢɱɟɫɬɜɨ ɦɚɲɢɧɨ–ɱɚɫɨɜ, ɨɩɪɟɞɟɥɟɧɧɨɟ ɩɨ Ƚɗɋɇ 37–01–002–02 ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɜɵɛɪɚɧɧɵɦ ɬɢɩɨɦ ɜɢɛɪɚɬɨɪɚ. 
ɋɭɦɦɚɪɧɨɟ ɜɪɟɦɹ ɧɚ ɜɵɩɨɥɧɟɧɢɟ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ: 

Ɍ=Ɍɭɤ+Ɍɨɩ+Ɍɚɪɦ+Ɍɜɢɛ             (5.42) 

Ɍ =11031 +9 561,7+473,81+41 518,43=62 585 ɦɚɲ.ɱ==2608 ɫɭɬ. ≈87 ɦɟɫ  

ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ: 

J=T/Vɫɭɦ=62 585 /144 764,4=0,43 ɦɚɲ.–ɱ/ɦ3         (5.43) 

ɝɞɟ Vɫɭɦ – ɫɭɦɦɚɪɧɵɣ ɨɛɴɟɦ ɛɟɬɨɧɚ; 
Ɍ – ɫɭɦɦɚɪɧɨɟ ɜɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ 

5.3.5.6 Ɍɪɚɧɫɩɨɪɬ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ (ɝɨɪɢɡɨɧɬɚɥɶɧɵɣ) 

Ⱦɨɫɬɚɜɤɭ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɨɬ ɛɟɬɨɧɧɨɝɨ ɡɚɜɨɞɚ ɨɫɭɳɟɫɬɜɥɹɟɦ ɩɭɬɟɦ 
ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɚɜɬɨɛɟɬɨɧɨɫɦɟɫɢɬɟɥɟɦ.   

ȼɵɛɪɚɧ ɚɜɬɨɛɟɬɨɧɨɫɦɟɫɢɬɟɥɶ ɫ ɟɦɤɨɫɬɶɸ ɛɚɪɚɛɚɧɚ 3 ɦ3 ɧɚ ɛɚɡɟ ɄȺɆȺɁ – 
43255. 
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Ɉɩɪɟɞɟɥɟɧ ɨɛɴɟɦ ɫɦɟɫɢ, ɩɟɪɟɜɨɡɢɦɵɣ ɨɞɧɢɦ ɚɜɬɨɛɟɬɨɧɨɫɦɟɫɢɬɟɥɟɦ ɞɨ 
ɦɟɫɬɚ ɩɨɞɚɱɢ ɜ ɛɥɨɤ: ܳ = ௤∗଺଴∗்∗௞௧˙ = ଷ∗଺଴∗଼∗଴,଼ଶ଺ = ͶͶ,͵ ˏଷ/˔ˏˈː˃         (5.42) 

ɝɞɟ q – ɨɛɴɟɦ ɩɨɪɰɢɢ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ 3 ɦ3, ɩɟɪɟɜɨɡɢɦɵɣ ɡɚ 1 ɪɟɣɫ; 
60 – ɤɨɥɢɱɟɫɬɜɨ ɦɢɧɭɬ ɜ ɱɚɫɟ; 
Т – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɦɟɧɵ ɜ ɱɚɫɚɯ (8 ɱ); 
k– ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ = 0,8; 
t(ɰ) – 26 ɦɢɧ, ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɰɢɤɥɚ ɜ ɦɢɧɭɬɚɯ  
t (ɰ) = t (ɡɚɝɪɭɡɤɚ 5 ɦɢɧ)+t (ɝɪɭɡɨɜɨɣ ɩɪɨɛɟɝ 8 ɦɢɧ) +t (ɜɵɝɪɭɡɤɚ 3 ɦɢɧ)+t 

(ɩɨɪɨɠɧɢɣ ɩɪɨɛɟɝ 5 ɦɢɧ)+t (ɨɱɢɫɬɤɚ ɤɭɡɨɜɚ 5 ɦɢɧ). 

5.3.5.7ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ 

ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɛɟɬɨɧɧɨɦ ɡɚɜɨɞɟ, 
ɩɪɢɧɢɦɚɟɦ ɛɟɬɨɧɧɵɣ ɡɚɜɨɞ «ɋɌȺɇȾȺɊɌ–30», ɤɨɬɨɪɵɣ ɧɚɯɨɞɢɬɫɹ ɜ 3 ɤɦ ɨɬ 
ɩɪɨɢɡɜɨɞɢɦɵɯ ɪɚɛɨɬ ɜ ɦɟɫɬɟ ɜɨɡɜɟɞɟɧɢɹ ɩɥɨɬɢɧɵ. Ɍɢɩ ɡɚɜɨɞɚ: 
ɩɨɥɭɚɜɬɨɦɚɬɢɱɟɫɤɢɣ, ɫɬɚɰɢɨɧɚɪɧɵɣ. 

Ȼɚɡɨɜɚɹ ɤɨɦɩɥɟɤɬɚɰɢɹ: 
 ɛɟɬɨɧɨɫɦɟɫɢɬɟɥɶ Ȼɉ–1Ƚ–900ɋ; 
 ɫɤɢɩɨɜɵɣ ɩɨɞɴɟɦɧɢɤ ɫ ɥɟɛɟɞɤɨɣ; 
 ɷɫɬɚɤɚɞɚ ɫ ɜɵɫɨɬɨɣ ɜɵɝɪɭɡɤɢ 4 ɦ; 
 ɞɨɡɢɪɭɸɳɢɣ ɤɨɦɩɥɟɤɫ 10ɦ3 (2x5ɦ3); 
 ɞɨɡɚɬɨɪ ɰɟɦɟɧɬɚ Ⱦɐ–300 (300 ɤɝ); 
 ɞɨɡɚɬɨɪ ɜɨɞɵ ȾȼɉɅ–2; 
 ɤɨɦɩɪɟɫɫɨɪ Abac (ɂɬɚɥɢɹ); 
 ɩɨɥɭɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɩɭɥɶɬ ɭɩɪɚɜɥɟɧɢɹ; 
 ɲɧɟɤ ɞɥɹ ɰɟɦɟɧɬɚ 6 ɦɟɬɪɨɜ; 
 ɫɢɥɨɫ ɰɟɦɟɧɬɚ ɋɐ–32; 
 ɭɫɬɚɧɨɜɤɚ ɞɨɡɚɬɨɪɚ ɯɢɦ. ɞɨɛɚɜɤɢ. 
Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
 ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 30 ɦ3/ɱɚɫ; 
 ɨɛɳɚɹ ɦɨɳɧɨɫɬɶ 45 ɤȼɬ; 
 ɢɫɩɨɥɧɟɧɢɟ ɡɢɦɧɟɟ (ɜ ɫɜɹɡɢ ɫ ɜɵɛɪɚɧɧɵɦ ɪɟɝɢɨɧɨɦ). 

5.3.5.8 Ɍɪɚɧɫɩɨɪɬ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ (ɜɟɪɬɢɤɚɥɶɧɵɣ) 

ȼɵɛɪɚɧɚ ɫɯɟɦɚ ɫ ɪɚɡɦɟɳɟɧɢɟɦ ɛɟɬɨɧɨɭɤɥɚɞɨɱɧɵɯ ɤɪɚɧɨɜ ɧɚ ɛɟɬɨɧɧɵɯ 
ɫɨɨɪɭɠɟɧɢɹɯ. Ⱦɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɭɤɥɚɞɤɢ ɛɥɨɤɨɜ ɜɵɛɪɚɧ ɛɚɲɟɧɧɵɣ ɤɪɚɧ ɄȻȽɋ 
– 450, ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶɸ 10–25 ɬ.  

Ʉɨɥɢɱɟɫɬɜɨ ɦɚɲɢɧɨ – ɱɚɫɨɜ ɞɥɹ ɭɤɥɚɞɤɢ ɛɟɬɨɧɚ ɤɪɚɧɚɦɢ ɛɚɲɟɧɧɵɦɢ 
ɛɟɬɨɧɨɭɤɥɚɞɨɱɧɵɦɢ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶɸ 10–25 ɬ ɨɩɪɟɞɟɥɹɟɦ ɩɨ Ƚɗɋɇ37–01–
002–01 – 10,26 ɦɚɲ/ɱ ɧɚ 100 ɦ3 ɛɟɬɨɧɚ. 
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5.3.5.9 ɉɨɞɝɨɬɨɜɤɚ ɛɥɨɤɚ ɤ ɛɟɬɨɧɢɪɨɜɚɧɢɸ 

ȼ ɨɛɳɟɦ ɫɥɭɱɚɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɛɥɨɤɨɜ ɤ ɛɟɬɨɧɢɪɨɜɚɧɢɸ 
ɢɦɟɸɬ ɫɜɨɟɣ ɰɟɥɶɸ ɨɛɟɫɩɟɱɢɬɶ ɭɫɥɨɜɢɹ ɞɥɹ ɧɨɪɦɚɥɶɧɨɝɨ ɜɟɞɟɧɢɹ ɛɟɬɨɧɧɵɯ 
ɪɚɛɨɬ ɜ ɛɥɨɤɟ ɢ ɞɥɹ ɧɚɛɨɪɚ ɛɟɬɨɧɨɦ ɢ ɤɨɧɫɬɪɭɤɰɢɟɣ ɩɪɨɟɤɬɧɨɣ ɩɪɨɱɧɨɫɬɢ, 
ɜɤɥɸɱɚɹ ɩɨɥɭɱɟɧɢɟ ɩɪɨɱɧɨɝɨ ɢ ɩɥɨɬɧɨɝɨ ɫɰɟɩɥɟɧɢɹ ɫɜɟɠɟɭɥɨɠɟɧɧɨɣ ɫɦɟɫɢ ɫ 
ɪɚɧɟɟ ɭɥɨɠɟɧɧɵɦ ɛɟɬɨɧɨɦ ɢɥɢ ɫ ɟɫɬɟɫɬɜɟɧɧɵɦ ɨɫɧɨɜɚɧɢɟɦ. ɗɬɢ ɦɟɪɨɩɪɢɹɬɢɹ 
ɩɨɞɪɚɡɞɟɥɟɧɵ ɧɚ ɫɥɟɞɭɸɳɢɟ ɝɪɭɩɩɵ:  

 ɭɫɬɚɧɨɜɤɚ ɨɩɚɥɭɛɤɢ (ɞɟɪɟɜɹɧɧɭɸ ɤɪɭɩɧɨɳɢɬɨɜɭɸ, ɩɥɨɫɤɭɸ ɫ 
ɤɪɭɩɧɨɩɚɧɟɥɶɧɵɦɢ ɬɹɠɚɦɢ) ɢ ɡɚɞɟɥɤɚ ɳɟɥɟɣ; 

 ɭɫɬɚɧɨɜɤɚ ɢ ɡɚɱɢɫɬɤɚ ɩɪɨɟɤɬɧɵɯ ɚɪɦɚɬɭɪɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ; 
 ɭɫɬɚɧɨɜɤɚ ɡɚɤɥɚɞɧɵɯ ɱɚɫɬɟɣ ɞɥɹ ɪɚɡɥɢɱɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ; 
 ɭɫɬɚɧɨɜɤɚ ɤɨɧɬɪɨɥɶɧɨ–ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɚɩɩɚɪɚɬɭɪɵ;  
 ɩɨɞɝɨɬɨɜɤɚ ɩɥɨɳɚɞɨɤ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɩɪɢɟɦɚ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ; 
 ɩɨɞɝɨɬɨɜɤɚ ɩɨɜɟɪɯɧɨɫɬɟɣ ɨɫɧɨɜɚɧɢɣ ɛɥɨɤɨɜ; 
 ɩɪɢɟɦɤɚ ɛɥɨɤɨɜ ɤ ɛɟɬɨɧɢɪɨɜɚɧɢɸ; 
 ɩɪɨɜɟɪɤɚ ɝɨɬɨɜɧɨɫɬɢ ɜɫɟɝɨ ɬɪɚɤɬɚ ɩɪɢɝɨɬɨɜɥɟɧɢɹ – ɬɪɚɧɫɩɨɪɬɚ ɢ 

ɩɨɞɚɱɢ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɜ ɛɥɨɤ ɢ ɢɯ ɫɨɨɬɜɟɬɫɬɜɢɹ ɩɪɨɟɤɬɧɵɦ ɭɫɥɨɜɢɹɦ.  
Ʉɚɠɞɚɹ ɝɪɭɩɩɚ ɦɟɪɨɩɪɢɹɬɢɣ ɢɦɟɟɬ ɫɜɨɣ ɧɚɛɨɪ ɪɚɛɨɬ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɜ 

ɢɬɨɝɟ ɧɨɪɦɚɥɶɧɵɣ ɯɨɞ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ ɢ ɬɪɟɛɭɟɦɵɟ ɤɚɱɟɫɬɜɚ ɛɟɬɨɧɚ ɢ 
ɛɟɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ. ɍɫɬɚɧɨɜɤɚ (ɦɨɧɬɚɠ) ɬɢɩɚ ɚɪɦɚɬɭɪɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢ 
ɨɩɚɥɭɛɤɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɱɟɪɬɟɠɟɣ ɢ ɫɯɟɦ ɚɪɦɢɪɨɜɚɧɢɹ ɢ ɫɯɟɦ 
ɨɩɚɥɭɛɤɢ ɛɥɨɤɨɜ. 

5.3.5.10 ɍɯɨɞ ɡɚ ɛɟɬɨɧɨɦ 

Ɉɫɧɨɜɧɵɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ ɩɨ ɭɯɨɞɭ ɡɚ ɛɟɬɨɧɨɦ ɹɜɥɹɸɬɫɹ: 
1) ɨɛɟɫɩɟɱɟɧɢɟ ɬɟɩɥɨ ɜɥɚɠɧɨɫɬɧɨɝɨ ɪɟɠɢɦɚ, ɨɩɪɟɞɟɥɹɸɳɟɝɨ ɡɚɞɚɧɧɨɟ 

ɧɚɪɚɫɬɚɧɢɟ ɩɪɨɱɧɨɫɬɢ ɢ ɩɪɟɞɨɬɜɪɚɳɚɸɳɟɝɨ ɡɧɚɱɢɬɟɥɶɧɵɟ ɬɟɦɩɟɪɚɬɭɪɧɨ–
ɭɫɚɞɨɱɧɵɟ ɞɟɮɨɪɦɚɰɢɢ ɢ ɬɪɟɳɢɧɵ; 

2) ɩɨɥɭɱɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ ɢ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɩɟɪɟɩɚɞɨɜ ɜ 
ɛɥɨɤɚɯ ɛɟɬɨɧɢɪɨɜɚɧɢɹ, ɝɚɪɚɧɬɢɪɭɸɳɢɯ ɨɬɫɭɬɫɬɜɢɟ ɬɪɟɳɢɧɨɨɛɪɚɡɨɜɚɧɢɹ; 

3) ɩɪɟɞɨɯɪɚɧɟɧɢɟ ɬɜɟɪɞɟɸɳɟɝɨ ɛɟɬɨɧɚ ɨɬ ɭɞɚɪɨɜ ɢ ɞɪɭɝɢɯ ɜɨɡɞɟɣɫɬɜɢɣ, 
ɫɧɢɠɚɸɳɢɯ ɤɚɱɟɫɬɜɨ ɛɟɬɨɧɚ ɜ ɫɨɨɪɭɠɟɧɢɢ. 

Ɍɟɩɥɨ ɜɥɚɠɧɨɫɬɧɵɣ ɭɯɨɞ ɡɚ ɛɟɬɨɧɨɦ ɜ ɧɚɱɚɥɶɧɵɣ ɩɟɪɢɨɞ ɟɝɨ ɬɜɟɪɞɟɧɢɹ 
ɹɜɥɹɟɬɫɹ ɨɛɹɡɚɬɟɥɶɧɵɦ ɦɟɪɨɩɪɢɹɬɢɟɦ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɨɬɟɪɢ ɢɦ 
ɜɥɚɠɧɨɫɬɢ ɜɨ ɜɪɟɦɹ ɪɚɧɧɟɣ ɨɬɧɨɫɢɬɟɥɶɧɨ ɛɵɫɬɪɨɣ ɝɢɞɪɚɬɚɰɢɢ ɰɟɦɟɧɬɚ, ɱɬɨ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɨɪɦɚɥɶɧɵɣ ɧɚɛɨɪ ɩɪɨɱɧɨɫɬɢ ɢ ɩɪɟɞɨɬɜɪɚɳɚɟɬ ɡɧɚɱɢɬɟɥɶɧɵɟ 
ɬɟɦɩɟɪɚɬɭɪɧɨ–ɭɫɚɞɨɱɧɵɟ ɞɟɮɨɪɦɚɰɢɢ ɢ ɨɛɪɚɡɨɜɚɧɢɟ ɭɫɚɞɨɱɧɵɯ ɬɪɟɳɢɧ. 

ɍɯɨɞ ɡɚ ɫɜɟɠɟɭɥɨɠɟɧɧɵɦ ɛɟɬɨɧɨɦ ɜ ɥɟɬɧɟɟ ɜɪɟɦɹ ɡɚɤɥɸɱɚɟɬɫɹ ɜ 
ɩɨɞɞɟɪɠɚɧɢɢ ɨɬɤɪɵɬɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɜɨ ɜɥɚɠɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɱɬɨ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɥɟɞɭɸɳɢɦɢ ɫɩɨɫɨɛɚɦɢ: ɪɚɫɩɵɥɟɧɢɟɦ ɜɨɞɵ; ɡɚɥɢɜɤɨɣ ɜɨɞɨɣ; 
ɭɤɪɵɬɢɟɦ ɩɥɟɧɤɚɦɢ, ɛɪɟɡɟɧɬɨɦ, ɦɟɲɤɨɜɢɧɨɣ, ɦɚɬɚɦɢ ɢɥɢ ɞɪɭɝɢɦɢ ɩɨɞɨɛɧɵɦɢ 
ɦɚɬɟɪɢɚɥɚɦɢ, ɭɜɥɚɠɧɹɟɦɵɦɢ ɜ ɩɪɨɰɟɫɫɟ ɢɫɩɚɪɟɧɢɹ. 

ȼ ɠɚɪɤɭɸ ɫɭɯɭɸ ɩɨɝɨɞɭ ɜɨ ɜɥɚɠɧɨɦ ɫɨɫɬɨɹɧɢɢ ɞɨɥɠɧɚ ɬɚɤɠɟ ɧɚɯɨɞɢɬɶɫɹ 
ɧɟɫɧɹɬɚɹ ɞɟɪɟɜɹɧɧɚɹ ɨɩɚɥɭɛɤɚ. 



 

70 

5.3.5.11 Ʉɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ 

Ʉɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ ɢ ɤɨɧɫɬɪɭɤɰɢɣ ɞɨɥɠɟɧ ɭɫɬɚɧɚɜɥɢɜɚɬɶ 
ɫɨɨɬɜɟɬɫɬɜɢɟ ɬɟɯɧɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɤɨɧɫɬɪɭɤɰɢɣ (ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɪɚɡɦɟɪɨɜ, 
ɩɪɨɱɧɨɫɬɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɛɟɬɨɧɚ ɢ ɚɪɦɚɬɭɪɵ, ɩɪɨɱɧɨɫɬɢ, ɬɪɟɳɢɧɨɫɬɨɣɤɨɫɬɢ ɢ 
ɞɟɮɨɪɦɚɬɢɜɧɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɢ) ɩɪɢ ɢɯ ɢɡɝɨɬɨɜɥɟɧɢɢ, ɜɨɡɜɟɞɟɧɢɢ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ, ɚ ɬɚɤɠɟ ɩɚɪɚɦɟɬɪɨɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɪɟɠɢɦɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɩɨɤɚɡɚɬɟɥɹɦ, ɭɤɚɡɚɧɧɵɦ ɜ ɩɪɨɟɤɬɟ, ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɚɯ ɢ ɜ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ (ɋɇɢɉ 12–01, ȽɈɋɌ 4.250).  

ɋɩɨɫɨɛɵ ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ (ɩɪɚɜɢɥɚ ɤɨɧɬɪɨɥɹ, ɦɟɬɨɞɵ ɢɫɩɵɬɚɧɢɣ) 
ɪɟɝɥɚɦɟɧɬɢɪɭɸɬɫɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɫɬɚɧɞɚɪɬɚɦɢ ɢ ɬɟɯɧɢɱɟɫɤɢɦɢ ɭɫɥɨɜɢɹɦɢ 
(ɋɉ 70–13330 (ɚɤɬ.ɋɇɢɉ 3.03.01), ȽɈɋɌ 13015.1, ȽɈɋɌ 8829, ȽɈɋɌ 17625, 
ȽɈɋɌ 22904, ȽɈɋɌ 23858).  

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɬɪɟɛɨɜɚɧɢɣ, ɩɪɟɞɴɹɜɥɹɟɦɵɯ ɤ ɛɟɬɨɧɧɵɦ ɢ 
ɠɟɥɟɡɨɛɟɬɨɧɧɵɦ ɤɨɧɫɬɪɭɤɰɢɹɦ, ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɤɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ 
ɩɪɨɞɭɤɰɢɢ, ɜɤɥɸɱɚɸɳɢɣ ɜ ɫɟɛɹ ɜɯɨɞɧɨɣ, ɨɩɟɪɚɰɢɨɧɧɵɣ, ɩɪɢɟɦɨɱɧɵɣ 
ɤɨɧɬɪɨɥɶ. Ʉɨɧɬɪɨɥɶ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɚ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɨ 
ɪɟɡɭɥɶɬɚɬɚɦ ɢɫɩɵɬɚɧɢɹ ɫɩɟɰɢɚɥɶɧɨ ɢɡɝɨɬɨɜɥɟɧɧɵɯ ɢɥɢ ɨɬɨɛɪɚɧɧɵɯ ɢɡ 
ɤɨɧɫɬɪɭɤɰɢɢ ɤɨɧɬɪɨɥɶɧɵɯ ɨɛɪɚɡɰɨɜ (ȽɈɋɌ 10180, ȽɈɋɌ 28570). Ⱦɥɹ 
ɦɨɧɨɥɢɬɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ, ɤɪɨɦɟ ɬɨɝɨ, ɤɨɧɬɪɨɥɶ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɚ ɫɥɟɞɭɟɬ 
ɩɪɨɢɡɜɨɞɢɬɶ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɢɫɩɵɬɚɧɢɣ ɤɨɧɬɪɨɥɶɧɵɯ ɨɛɪɚɡɰɨɜ, 
ɢɡɝɨɬɚɜɥɢɜɚɟɦɵɯ ɧɚ ɦɟɫɬɟ ɭɤɥɚɞɤɢ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɢ ɯɪɚɧɹɳɢɯɫɹ ɜ ɭɫɥɨɜɢɹɯ, 
ɢɞɟɧɬɢɱɧɵɯ ɬɜɟɪɞɟɧɢɸ ɛɟɬɨɧɚ ɜ ɤɨɧɫɬɪɭɤɰɢɢ, ɢɥɢ ɧɟɪɚɡɪɭɲɚɸɳɢɦɢ ɦɟɬɨɞɚɦɢ 
(ȽɈɋɌ 18105, ȽɈɋɌ 22690, ȽɈɋɌ 17624).  

5.3.5.12 ɉɪɨɢɡɜɨɞɫɬɜɨ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ ɜ ɡɢɦɧɢɯ ɭɫɥɨɜɢɹɯ 

Ɍɚɤ ɤɚɤ ɪɚɣɨɧ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ȼɪɚɦɶɹɧɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɧɚɯɨɞɢɬɫɹ ɜ 
ɫɭɪɨɜɵɯ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ (ɪɚɛɨɬ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɡɚɥɟɝɚɧɢɢ ɜɟɱɧɨɣ 
ɦɟɪɡɥɨɬɵ ɢ ɧɢɡɤɢɯ ɬɟɦɩɟɪɚɬɭɪ (ɧɢɠɟ ɦɢɧɭɫ 450ɋ) ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ), ɬɨ 
ɩɪɨɢɡɜɨɞɫɬɜɨ ɡɢɦɧɢɯ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ ɜɟɞёɬɫɹ ɩɪɢ ɫɬɪɨɝɨɦ ɫɨɛɥɸɞɟɧɢɢ 
ɡɚɞɚɧɧɵɯ ɩɪɨɟɤɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ɩɨ ɫɨɯɪɚɧɟɧɢɸ ɦɨɧɨɥɢɬɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ. ȼɨ 
ɜɪɟɦɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɦ ɩɪɢɦɟɧɹɬɶ ɫɥɟɞɭɸɳɢɟ ɦɟɪɵ, ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 
ɩɨɥɭɱɟɧɢɹ ɜ ɡɚɞɚɧɧɵɟ ɫɪɨɤɢ ɛɟɬɨɧɚ ɫ ɩɪɟɞɭɫɦɨɬɪɟɧɧɨɣ ɩɪɨɟɤɬɨɦ ɩɪɨɱɧɨɫɬɶɸ, 
ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɨɫɬɶɸ ɢ ɦɨɪɨɡɨɫɬɨɣɤɨɫɬɶɸ: 

 ɩɪɨɬɢɜɨɦɨɪɨɡɧɵɟ ɞɨɛɚɜɤɢ, 
 ɩɨɞɨɝɪɟɜ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ, 
 ɨɬɨɝɪɟɜ ɨɫɧɨɜɚɧɢɣ ɛɟɬɨɧɢɪɨɜɚɧɢɹ, 
 ɬɟɩɥɹɤɢ, 
 ɬɪɭɛɧɵɣ ɩɪɨɝɪɟɜ ɛɟɬɨɧɧɵɯ ɦɚɫɫɢɜɨɜ, 
 ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ ɢ ɬɟɪɦɨɧɚɩɪɹɠɟɧɧɨɝɨ 

ɫɨɫɬɨɹɧɢɹ ɛɟɬɨɧɚ. 
Ɍɟɩɥɹɤɢ ɜɨɡɜɟɞёɦ ɭɧɢɮɢɰɢɪɨɜɚɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ, ɫɨɫɬɨɹɳɟɣ ɢɡ 

ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɩɢɥɨɧɨɜ–ɤɨɥɨɧɧ ɢ ɬɟɩɥɹɱɧɨɣ ɤɪɵɲɤɢ ɫ ɨɬɜɟɪɫɬɢɹɦɢ ɞɥɹ ɩɨɞɚɱɢ 
ɛɟɬɨɧɚ ɜ ɛɥɨɤ. Ⱦɥɹ ɛɨɪɶɛɵ ɫ ɧɢɡɤɢɦɢ ɬɟɦɩɟɪɚɬɭɪɚɦɢ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ (ɧɢɠɟ  
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ɦɢɧɭɫ 450ɋ) ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɦ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɭɬɟɩɥɟɧɧɨɣ ɨɩɚɥɭɛɤɢ, ɫ ɳɢɬɚɦɢ 
ɢɡ ɛɪɭɫɚ ɬɨɥɳɢɧɨɣ 200  ɦɢɥɥɢɦɟɬɪɨɜ. 

Ȼɟɬɨɧɧɚɹ ɫɦɟɫɶ ɩɪɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ ɜ ɛɥɨɤ ɛɟɬɨɧɢɪɨɜɚɧɢɹ ɞɨɥɠɧɚ ɢɦɟɬɶ 
ɬɟɦɩɟɪɚɬɭɪɭ ɧɟ ɧɢɠɟ +5˚ɋ ɞɥɹ ɱɟɝɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɚɜɬɨɦɨɛɢɥɢ–ɦɢɤɫɟɪɵ.   

ȼɨ ɜɪɟɦɹ ɜɫɟɝɨ ɩɪɨɰɟɫɫɚ  ɭɤɥɚɞɤɢ ɛɟɬɨɧɧɨɣ  ɫɦɟɫɢ ɜ ɛɥɨɤ ɨɧɚ   
ɨɛɨɝɪɟɜɚɟɬɫɹ 2 ɤɚɥɨɪɢɮɟɪɚɦɢ ɫ ɰɟɥɶɸ ɩɨɞɞɟɪɠɚɧɢɹ  ɬɟɦɩɟɪɚɬɭɪɵ + 30˚ɋ ɞɥɹ 
ɬɨɝɨ, ɱɬɨɛɵ ɩɪɨɰɟɫɫ ɝɢɞɪɚɬɚɰɢɢ ɩɪɨɢɫɯɨɞɢɥ ɤɚɤ ɦɨɠɧɨ ɛɵɫɬɪɟɟ, ɞɨ ɬɨɝɨ  
ɦɨɦɟɧɬɚ ɩɨɤɚ ɛɟɬɨɧɧɚɹ ɫɦɟɫɶ ɧɟ ɧɚɛɟɪɟɬ ɧɟɨɛɯɨɞɢɦɭɸ ɩɪɨɱɧɨɫɬɶ.  

5.4ȼɬɨɪɨɣ ɷɬɚɩ – ɜɨɡɜɟɞɟɧɢɟ ɜɪɟɦɟɧɧɵɯ ɩɟɪɟɦɵɱɟɤ 2 ɨɱɟɪɟɞɢ, 
ɩɟɪɟɤɪɵɬɢɟ ɪɭɫɥɚ 

ɋɨɫɬɚɜ ɪɚɛɨɬ II ɷɬɚɩɚ: 
 ɪɚɡɨɛɪɚɬɶ ɧɢɡɨɜɭɸ ɩɟɪɟɦɵɱɤɭ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ ɢ ɡɚɬɨɩɢɬɶ ɤɨɬɥɨɜɚɧ; 
 ɪɚɡɨɛɪɚɬɶ ɜɟɪɯɨɜɭɸ ɩɟɪɟɦɵɱɤɭ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ, ɩɪɨɩɭɫɤ ɜɨɞɵ 

ɧɚɱɧɟɬɫɹ ɱɟɪɟɡ ɞɨɧɧɵɟ ɨɬɜɟɪɫɬɢɹ; 
 ɨɬɫɵɩɚɬɶ ɩɟɪɟɦɵɱɤɢ ɜɬɨɪɨɣ ɨɱɟɪɟɞɢ; 
 ɧɚɪɚɳɢɜɚɧɢɟ ɩɟɪɟɦɵɱɟɤ II ɨɱɟɪɟɞɢ ɞɨ ɩɪɨɟɤɬɧɵɯ ɨɬɦɟɬɨɤ. 

5.4.1.Ɋɚɫɱɟɬ ɩɪɨɩɭɫɤɚ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ II  ɨɱɟɪɟɞɢ ɱɟɪɟɡ ɞɨɧɧɵɟ 
ɨɬɜɟɪɫɬɢɹ 

ɉɪɨɩɭɫɤ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ II ɨɱɟɪɟɞɢ ɦɨɠɟɬ ɛɵɬɶ ɨɫɭɳɟɫɬɜɥɹɟɦ 
ɱɟɪɟɡ ɞɨɧɧɵɟ ɨɬɜɟɪɫɬɢɹ Ƚɗɋ. 

5.4.1.1Ɉɩɪɟɞɟɥɹɟɦ ɦɢɧɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɞɨɧɧɵɯ 
ɨɬɜɟɪɫɬɢɣ ɢɡ ɭɫɥɨɜɢɹ ɧɟɪɚɡɦɵɜɚɟɦɨɫɬɢ ɪɭɫɥɚ ɪɟɤɢ ݊௠𝑖௡ = ொ˔˕˓௏̌ ˑ˒∙ℎ˓∙௟ = ଺଴ଵଶଶ∙ସ,ହ∙ଵସ = ͳ  ;            (5.45) 

ɝɞɟ Vɞɨɩ =22 ɦ/ɫɟɤ– ɞɨɩɭɫɬɢɦɚɹ ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɞɥɹ ɛɟɬɨɧɚ; ℎ˓ – ɝɥɭɛɢɧɚ ɜɨɞɵ ɧɚ ɩɨɪɨɝɟ ɛɵɫɬɪɨɬɨɤɚ ɢɥɢ ɜ ɪɭɫɥɟ ɪɟɤɢ ɦ; 
l– ɲɢɪɢɧɚ ɞɨɧɧɨɝɨ ɨɬɜɟɪɫɬɢɹ,ɦ ; 

ɒɢɪɢɧɭ ɞɨɧɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ɜ ɫɬɪɨɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ 
ɲɢɪɢɧɟ ɩɪɨɥɟɬɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɩɟɪɢɨɞɚ 14 ɦ. 

ɋɨɩɪɹɠɟɧɢɟ ɛɶɟɮɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɬɛɪɨɫɨɦ ɫɬɪɭɢ  

5.4.1.2Ɉɩɪɟɞɟɥɹɟɦ ɪɚɫɱɟɬɧɭɸ ɨɬɦɟɬɤɭ ɩɨɪɨɝɚ ɞɨɧɧɵɯ ɨɬɜɟɪɫɬɢɣ 

ɉɟɪɟɤɪɵɬɢɟ ɧɚɡɧɚɱɚɟɦ ɩɨ ɝɢɞɪɨɝɪɚɮɭ ɧɚ ɨɤɬɹɛɪɶ (Qɩɟɪ=218,59 ɦ3/ɫɟɤ ) 
Ɉɩɪɟɞɟɥɹɟɦ ɭɪɨɜɟɧɶ ɜɨɞɵ ɜ ɪɟɤɟ (ɍȼȻ(Qɩɟɪ))=313,9 ɦ  ∇ɍȼȻ(Qɩɟɪ) = ∇ɍɇȻ (Qɩɟɪ) + Zmax= 313,9+2=315,9        (5.46) 

ɝɞɟ ∇ɍɇȻ (Qɩɟɪ)–ɭɪɨɜɟɧɶ ɜɨɞɵ ɜ ɪɟɤɟ ɩɪɢ ɪɚɫɯɨɞɟ ɩɟɪɟɤɪɵɬɢɹ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ 
ɬɚɛɥɢɰɟ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ. 

Zmax–ɦɚɤɫɢɦɚɥɶɧɵɣ ɩɟɪɟɩɚɞ ɩɪɢ ɩɟɪɟɤɪɵɬɢɢ ɪɭɫɥɚ, ɩɪɢɧɢɦɚɟɦ 2 ɦ. 
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Ɉɩɪɟɞɟɥɹɟɦ ɝɥɭɛɢɧɭ ɜɨɞɵ ɧɚɞ ɩɨɪɨɝɨɦ ɞɨɧɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ɇɩ: 

˒ܪ = ቀ ொ˒ˈ˓௠∙௕∙√ଶ௚ቁଶ ଷ⁄ = ቀ ଶଵ଼,ହଽ଴,ଷହ∙ଵସ∙√ଶ∙ଽ,଼ቁଶ ଷ⁄ = Ͷ,ͺͳ, ˏ         (5.47) 

ɝɞɟ b =n* l=1*14– ɲɢɪɢɧɚ ɞɨɧɧɵɯ ɨɬɜɟɪɫɬɢɣ; 
n=1 – ɤɨɥɢɱɟɫɬɜɨ ɞɨɧɧɵɯ ɨɬɜɟɪɫɬɢɣ ɜɫɟɝɨ 2; 
l =14 – ɲɢɪɢɧɚ ɞɨɧɧɨɝɨ ɨɬɜɟɪɫɬɢɹ, ɦ; 
m – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞ ɜɨɞɨɫɥɢɜɚ, ɞɥɹ ɜɨɞɨɫɥɢɜɚ ɫ ɲɢɪɨɤɢɦ ɩɨɪɨɝɨɦ 0,3–

0,35. ∇ɉȾɈ = ∇ɍȼȻ(Qɩɟɪ) –ܪ˒ = ͵ͳͷ,ͻ −  Ͷ,ͺͳ = ͵ͳͳ,ͳ ɦ,       (5.48) ∇ ȾɇɈ = 311ɦ. 

5.4.1.3Ɉɩɪɟɞɟɥɹɟɦ ɤɨɥɢɱɟɫɬɜɨ ɨɬɜɟɪɫɬɢɣ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ ɞɥɹ 
ɩɪɨɩɭɫɤɚ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ Qɫɬɪ 

Ⱦɥɹ ɜɵɛɨɪɚ ɪɚɫɱɟɬɧɵɯ ɮɨɪɦɭɥ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɫɨɫɬɨɹɧɢɟ 
ɩɪɨɩɭɫɤɚ ɪɚɫɯɨɞɨɜ: ɡɚɬɨɩɥɟɧɧɵɣ ɜɨɞɨɫɥɢɜ ɢɥɢ ɧɟɡɚɬɨɩɥɟɧɧɵɣ ɜɨɞɨɫɥɢɜ. 

ȼɨɞɨɫɥɢɜ ɫɱɢɬɚɟɬɫɹ ɡɚɬɨɩɥɟɧɧɵɦ, ɟɫɥɢ ɨɬɦɟɬɤɚ ɜɟɪɯɚ ɞɨɧɧɨɝɨ (∇ɜɟɪɯɚ 
ȾɈ) ɨɬɜɟɪɫɬɢɹ ɦɟɧɶɲɟ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɇȻ (∇ɍɇȻ (Qɫɬɪ)), ɬɨ ɟɫɬɶ ɡɚ ɜɨɞɨɫɥɢɜɨɦ.   ∇ɜɟɪɯɚ ȾɈ=311,1+3 <∇ɍɇȻ (Qɫɬɪ)=315,5          (5.49) 

314,3<315,5 – ɡɚɬɨɩɥɟɧɧɨɟ ɨɬɜɟɪɫɬɢɟ  
Ɉɩɪɟɞɟɥɹɟɦ ɜɟɥɢɱɢɧɭ ɩɟɪɟɩɚɞɚ ɦɟɠɞɭ ɭɪɨɜɧɹɦɢ ȼȻ ɢ ɇȻ –ܼ˅ˑ ܼ˅ˑ =  ொ˔˕˓మఓమ∙𝜔˅ˑమ∙ଶ௚ = ଺଴ଵమ଴,଻ଵସమ∙଼ସమ∙ଶ∙ଽ,଼ = ͷ,ͳͳ ˏ;         (5.50) 

ɋɭɦɦɚɪɧɚɹ ɩɥɨɳɚɞɶ ɞɨɧɧɵɯ ɨɬɜɟɪɫɬɢɢ 𝜔˅ˑ = ܾ ∙ ℎˑ˕˅ ∙ ݊ ; ˏଶ = ʹ ∙ ͳͶ ∙ ͵ = ͺͶ; ˏଶ         (5.51) 

ɝɞɟ n–ɤɨɥɢɱɟɫɬɜɨ ɨɬɜɟɪɫɬɢɣ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ.  
Ʉɨɥɢɱɟɫɬɜɨ ɞɨɧɧɵɯ ɨɬɜɟɪɫɬɢɣ ɢɡɦɟɧɹɟɬɫɹ ɨɬ nmin ɞɨ nmax.  
Ɇɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɬɜɟɪɫɬɢɣ nmax. ɧɚɡɧɚɱɚɟɬɫɹ ɪɚɜɧɵɦ ɢɥɢ 

ɦɟɧɶɲɟ ɤɨɥɢɱɟɫɬɜɚ ɨɬɜɟɪɫɬɢɣ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɩɟɪɢɨɞɚ, ɥɢɛɨ, ɟɫɥɢ 
ɤɨɧɫɬɪɭɤɰɢɹ ɜɨɞɨɫɛɪɨɫɚ ɩɨɡɜɨɥɹɟɬ, ɬɨ ɨɬɜɟɪɫɬɢɹ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ ɦɨɠɧɨ 
ɪɚɡɦɟɫɬɢɬɶ ɜ ɞɜɚ ɪɹɞɚ ɩɨ ɜɵɫɨɬɟ.  ߤ = ଵଵ+క˅˘+మ𝑔𝐿𝐶మ𝑅   = ଵଵ+଴,ଷ+ మ∙వ,ఴభ∙ఱఱవయ,భమ∙భమర = Ͳ,͹ͳͶ   ,           (5.52) 

ɝɞɟ n – ɤɨɷɮɮɢɰɢɟɧɬ ɲɟɪɨɯɨɜɚɬɨɫɬɢ: ɞɥɹ ɛɟɬɨɧɚ=0,012–0,013 
ɋ=93,1; 
y – ɩɨɤɚɡɚɬɟɥɶ ɫɬɟɩɟɧɢ ɩɨ ɭɩɪɨɳɟɧɧɨɣ ɮɨɪɦɭɥɟ, ɞɥɹ R>1,0 ɦ. 
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Ⱦɥɹ ɡɚɬɨɩɥɟɧɧɨɝɨ ɨɬɜɟɪɫɬɢɹ  ܴ = ௪௫ = ௕∙ℎଶ௕+ଶℎ  = ଵସ∗ଷଶ∙ଵସ+ଶ∙ଷ = ͳ,ʹͶ ˏ           (5.53) 

ɝɞɟ ܮ – ɞɥɢɧɚ ɞɨɧɧɨɝɨ ɨɬɜɟɪɫɬɢɹ, ɦ;(ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɱɟɪɬɟɠɭ); ߦ˅˘ – ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɜɯɨɞɟ ɩɪɢɧɢɦɚɟɦ 0,2–0,5. 
Ɂɧɚɱɟɧɢɟ ɩɟɪɟɩɚɞɚ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟɛɨɥɶɲɢɦ, ɜ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ 

ɧɟɨɛɯɨɞɢɦɨ ɭɜɟɥɢɱɢɜɚɬɶ ɪɚɡɦɟɪɵ ɢ ɤɨɥɢɱɟɫɬɜɨ ɨɬɜɟɪɫɬɢɣ, ɥɢɛɨ ɨɬɤɚɡɵɜɚɬɶɫɹ 
ɨɬ ɞɨɧɧɵɯ ɨɬɜɟɪɫɬɢɣ ɢ ɨɫɭɳɟɫɬɜɥɹɬɶ ɩɪɨɩɭɫɤ ɪɚɫɯɨɞɨɜ ɱɟɪɟɡ «ɝɪɟɛɟɧɤɭ». ∇ʢʑʐ(Q˔˕˓) = ʢʜʐ(Q˔˕˓) + ܼ˅ˑ = ͵ͳͷ,ͷ + ͷ,ͳͳ = ͵ʹͲ,͸ ˏ        (5.54) ∇ Ƚȼɉ IIɨɱ =∇ʢʑʐ(Q˔˕˓) + ݀ = ͵ʹͲ,͸ + ͷ,ͷ = ͵ʹ͸,ͳ ˏ ∇Ƚɇɉ2ɨɱ = ʢʜʐ(Q˔˕˓)+ α= 315,5 + 4,5=320 ɦ 

Ⱦɚɥɟɟ ɜɵɱɟɪɱɢɜɚɟɦ ɤɨɧɫɬɪɭɤɰɢɸ ɩɟɪɟɦɵɱɟɤ II ɨɱɟɪɟɞɢ, ɚ ɬɚɤɠɟ ɧɚ 
ɱɟɪɬɟɠɟ ɧɚɧɨɫɢɦ ɨɫɢ ɩɟɪɟɦɵɱɟɤ II. Ɉɬɦɟɬɤɚ ɜɟɪɯɚ ɫɨɨɪɭɠɟɧɢɣ, ɤɨɬɨɪɵɟ 
ɧɟɨɛɯɨɞɢɦɨ ɜɨɡɜɟɫɬɢ ɤ ɩɟɪɟɤɪɵɬɢɸ ɪɭɫɥɚ ɨ ɧɚɡɧɚɱɚɟɦ ɪɚɜɧɨɣ ∇ȽȼɉIIɨɱ+1,0ɦ. 

ɉɨ ɩɥɚɧɭ ɨɩɪɟɞɟɥɹɟɦ ɞɥɢɧɵ ɩɟɪɟɦɵɱɟɤ II ɨɱɟɪɟɞɢ: 
ɜɟɪɯɨɜɨɣ Lɜ = 108 ɦ,  
ɧɢɡɨɜɨɣ Lɧ = 111 ɦ. 
ɜ ɤɚɱɟɫɬɜɟ ɩɪɨɞɨɥɶɧɨɣ ɩɟɪɟɦɵɱɤɢ ɫɬɚɪɚɟɦɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɛɟɬɨɧɧɵɟ 

ɫɨɨɪɭɠɟɧɢɹ (ɱɚɳɟ ɪɚɡɞɟɥɶɧɵɣ ɭɫɬɨɣ).  
ɋɬɪɨɢɬɟɥɶɧɵɟ ɨɬɜɟɪɫɬɢɹ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

ɫɤɨɪɨɫɬɢ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɚ ɬɚɤɠɟ ɜ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜ 
ɤɚɱɟɫɬɜɟ ɜɨɞɨɫɛɪɨɫɧɵɯ ɨɬɜɟɪɫɬɢɣ ɡɢɦɧɟɝɨ ɩɟɪɢɨɞɚ ɢ ɩɪɢ «ɩɨɫɚɞɤɟ ɫɬɚɧɰɢɢ ɧɚ 
0». 

ȼɨɡɜɟɞɟɧɢɟ ɩɟɪɟɦɵɱɟɤ II ɩɪɨɢɡɜɨɞɢɦ, ɤɚɤ ɢ ɜ 1 ɨɱɟɪɟɞɢ. 

5.5 Ɍɪɟɬɢɣ ɷɬɚɩ – ɜɨɡɜɟɞɟɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɜ ɤɨɬɥɨɜɚɧɟ II  ɨɱɟɪɟɞɢ, 
ɧɚɪɚɳɢɜɚɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɜ ɤɨɬɥɨɜɚɧɟ 1 ɨɱɟɪɟɞɢ ɞɨ ɨɬɦɟɬɤɢ 326,1 

ɋɨɫɬɚɜ ɪɚɛɨɬ III ɷɬɚɩɚ: 
 ɨɛɪɚɡɨɜɚɧɢɟ ɤɨɬɥɨɜɚɧɚ ɜɬɨɪɨɣ ɨɱɟɪɟɞɢ; 
 ɜɨɡɜɟɞɟɧɢɟ ɫɬɚɧɰɢɨɧɧɨɣ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɞɨ ɨɬɦɟɬɤɢ 326,1; 
 ɜɨɡɜɟɞɟɧɢɟ ɡɞɚɧɢɹ Ƚɗɋ ɞɨ ɨɬɦɟɬɤɢ 319; 
 ɧɚɪɚɳɢɜɚɧɢɟ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɫ ɨɬɦɟɬɤɢ 326 ɞɨ 

ɨɬɦɟɬɤɢ ɍɆɈ 376; 
 ɧɚɪɚɳɢɜɚɧɢɟ ɥɟɜɨɛɟɪɟɠɧɨɣ ɛɟɬɨɧɧɨɣ ɝɥɭɯɨɣ ɩɥɨɬɢɧɵ ɫ ɨɬɦɟɬɤɢ 

326 ɞɨ ɨɬɦɟɬɤɢ ɍɆɈ 376. 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɜɧɨɫɢɦ ɜ ɜɟɞɨɦɨɫɬɶ ɨɛɴёɦɚ ɪɚɛɨɬ (ɬɚɛɥ.5.8) 
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5.6 ɑɟɬɜёɪɬɵɣ ɷɬɚɩ – ɧɚɪɚɳɢɜɚɧɢɟ ɫɨɨɪɭɠɟɧɢɣ, ɧɚɩɨɥɧɟɧɢɟ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨ ɨɬɦɟɬɤɢ ɍɆɈ, ɩɭɫɤ 1 ɚɝɪɟɝɚɬɚ 

ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɩɪɨɜɨɞɹɬ ɛɟɬɨɧɧɵɟ ɪɚɛɨɬɵ ɩɨ ɜɫɟɦɭ ɧɚɩɨɪɧɨɦɭ ɮɪɨɧɬɭ 
ɞɨ ɨɬɦɟɬɤɢ 376 ɦ . Ɋɚɡɛɢɪɚɸɬɫɹ ɩɟɪɟɦɵɱɤɢ ɤɨɬɥɨɜɚɧɚ ɜɬɨɪɨɣ ɨɱɟɪɟɞɢ. ɉɪɨɩɭɫɤ 
ɪɚɫɯɨɞɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɱɟɪɟɡ ɜɨɞɨɫɛɪɨɫɧɭɸ ɩɥɨɬɢɧɭ ɢ ɞɨɧɧɵɟ ɨɬɜɟɪɫɬɢɹ. 
ɉɭɫɤ ɚɝɪɟɝɚɬɨɜ 1–2.Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɜɧɨɫɢɦ ɜ ɜɟɞɨɦɨɫɬɶ ɨɛɴёɦɚ ɪɚɛɨɬ –
Ɍɚɛɥɢɰɚ 5.8. 

5.7 ɉɹɬɵɣ ɷɬɚɩ – ɧɚɪɚɳɢɜɚɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɢ ɧɚɩɨɥɧɟɧɢɟ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨ ɩɪɨɟɤɬɧɵɯ ɨɬɦɟɬɨɤ ɫ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɦ ɩɨɨɱɟɪɟɞɧɵɦ 
ɩɭɫɤɨɦ ɜɫɟɯ ɚɝɪɟɝɚɬɨɜ 

ɋɨɫɬɚɜ ɪɚɛɨɬ: 
1) ɧɚɪɚɳɢɜɚɧɢɟ ɩɪɚɜɨɛɟɪɟɠɧɨɣ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɞɨ ɨɬɦɟɬɨɤ ɝɪɟɛɧɹ;  
2) ɩɨɨɱɟɪɟɞɧɵɣ ɩɭɫɤ ɚɝɪɟɝɚɬɨɜ 3–6. 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɜɧɨɫɢɦ ɜ ɜɟɞɨɦɨɫɬɶ ɨɛɴёɦɚ ɪɚɛɨɬ –Ɍɚɛɥɢɰɚ 5.8. 

5.8. ȼɟɞɨɦɨɫɬɶ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɨɛɴɟɦɨɜ ɪɚɛɨɬ ɩɨ ɷɬɚɩɚɦ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

Ɍɚɛɥɢɰɚ 5.8 – Ɉɛɴɟɦɵ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ Ȼɪɚɦɶɹɧɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ 
№ 

ɷɬɚɩɚ Ɂɟɦɥɹɧɵɟ ɪɚɛɨɬɵ 
Ɉɛɴɟɦ, 

ɦ3 Ɇɟɫɹɰ ɉɪɢɦɟɱɚɧɢɹ 
ȼɢɞ 

ɪɚɛɨɬ 

I 

ɉɪɨɞɨɥɶɧɚɹ, ɜɟɪɯɨɜɚɹ ɢ ɧɢɡɨɜɚɹ 
ɩɟɪɟɦɵɱɤɚ Iɨɱɟɪɟɞɢ 

39 640,4 4 
1 ɫɦɟɧɚ 

 1 ɦɟɯɚɧɢɡɦ 
ɧɚɫɵɩɶ 

Ʉɨɬɥɨɜɚɧ I ɨɱɟɪɟɞɢ 702 236 15,5 
1 ɫɦɟɧɚ  

1 ɦɟɯɚɧɢɡɦ 
ȻȼɊ ɢ 

ɁɊ 
Ʌɟɜɨɛɟɪɟɠɧɚɹ ɛɟɬɨɧɧɚɹ ɢ 
ɜɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɚ ɞɨ 
ɨɬɦɟɬɤɢ 326,1 

144 764,4 87 
1 ɫɦɟɧɚ  

1 ɦɟɯɚɧɢɡɦ 
ɛɟɬɨɧ 

II 
ȼɟɪɯɨɜɚɹ ɢ ɧɢɡɨɜɚɹ ɩɟɪɟɦɵɱɤɚ 
II ɨɱɟɪɟɞɢ 

74 367 7,4 
1 ɫɦɟɧɚ  

1 ɦɟɯɚɧɢɡɦ 
ɧɚɫɵɩɶ 

ɉɟɪɟɤɪɵɬɢɟ ɪɭɫɥɚ  

III Ʉɨɬɥɨɜɚɧ II ɨɱɟɪɟɞɢ 995 481 22 
1 ɫɦɟɧɚ 

1 ɦɟɯɚɧɢɡɦ 
ȻȼɊ ɢ 

ɁɊ 

III 

ɋɬɚɧɰɢɨɧɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ 
ɞɨ ɨɬɦɟɬɤɢ 326,1 

71 264 42 1 ɫɦɟɧɚ 1 ɤɪɚɧ ɛɟɬɨɧ 

ɉɪɚɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɛɟɬɨɧɧɚɹ 
ɩɥɨɬɢɧɚ ɞɨ ɨɬɦɟɬɤɢ 326,1 

72 943 46 1 ɫɦɟɧɚ 1 ɤɪɚɧ ɛɟɬɨɧ 

Ɂɞɚɧɢɟ Ƚɗɋ ɞɨ ɨɬɦɟɬɤɢ 319 53 662,26 32 1 ɫɦɟɧɚ 1 ɤɪɚɧ ɛɟɬɨɧ 
Ȼɟɬɨɧɧɚɹ ɜɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɚ 
ɫ ɨɬɦɟɬɤɢ 326 ɞɨ ɨɬɦ. ɍɆɈ 376 

254 770,1 153 1 ɫɦɟɧɚ 1 ɤɪɚɧ ɛɟɬɨɧ 

Ʌɟɜɨɛɟɪɟɠɧɚɹ ɛɟɬɨɧɧɚɹ ɝɥɭɯɚɹ 
ɩɥɨɬɢɧɚ ɫ ɨɬɦɟɬɤɢ 326 ɞɨ 
ɨɬɦɟɬɤɢ ɍɆɈ 376 

294 876,6 177 1 ɫɦɟɧɚ 1 ɤɪɚɧ ɛɟɬɨɧ 

IV 

ɉɭɫɤ 1–2 ɝɢɞɪɨɚɝɪɟɝɚɬɚ 2 ɤɨɦɩɥ. 6 Ʉɪɚɧɵ ɦɚɲ.ɡɚɥɚ 
ɦɨɧɬɚɠ 
ɢ ɩɭɫɤ 

Ʌɟɜɨɛɟɪɟɠɧɚɹ ɛɟɬɨɧɧɚɹ ɝɥɭɯɚɹ 
ɩɥɨɬɢɧɚ ɫ ɨɬɦɟɬɤɢ 376 ɞɨ 
ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ 390 

88 809,2 53 1 ɫɦɟɧɚ 1 ɤɪɚɧ ɛɟɬɨɧ 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 5.8 
№ 

ɷɬɚɩɚ 
Ɂɟɦɥɹɧɵɟ ɪɚɛɨɬɵ 

Ɉɛɴɟɦ, 
ɦ3 

Ɇɟɫɹɰ ɉɪɢɦɟɱɚɧɢɹ 
ȼɢɞ 

ɪɚɛɨɬ 

IV 

ȼɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɚ ɫ ɨɬɦɟɬɤɢ 
376 ɞɨ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ 

51 751,6 31 1 ɫɦɟɧɚ 1 ɤɪɚɧ ɛɟɬɨɧ 

ɋɬɚɧɰɢɨɧɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ 
ɨɬ ɨɬɦɟɬɤɢ 326,1 ɞɨ ɨɬɦɟɬɤɢ 376 

289 975 170 1 ɫɦɟɧɚ 1 ɤɪɚɧ ɛɟɬɨɧ 

IV 

ɉɪɚɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɛɟɬɨɧɧɚɹ 
ɩɥɨɬɢɧɚ ɫ ɨɬɦɟɬɤɢ 326,1 ɞɨ 
ɨɬɦɟɬɤɢ 376 

299 650,4 184 1 ɫɦɟɧɚ 1 ɤɪɚɧ ɛɟɬɨɧ 

ɒɚɬёɪ Ɂɞɚɧɢɹ Ƚɗɋ    
1 ɫɦɟɧɚ 1 
ɦɟɯɚɧɢɡɦ 

 

V 

ɋɬɚɧɰɢɨɧɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ 
ɨɬ ɨɬɦɟɬɤɢ 376 ɞɨ ɨɬɦɟɬɤɢ 390 

81 602 41 1 ɫɦɟɧɚ 1 ɤɪɚɧ ɛɟɬɨɧ 

ɉɪɚɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɛɟɬɨɧɧɚɹ 
ɩɥɨɬɢɧɚ ɫ ɨɬɦɟɬɤɢ 376 ɞɨ 
ɨɬɦɟɬɤɢ 390 

81692,3 52 1 ɫɦɟɧɚ 1 ɤɪɚɧ ɛɟɬɨɧ 

ɉɭɫɤ ɚɝɪɟɝɚɬɨɜ 3–6 4 ɤɨɦɩɥ. 12 Ʉɪɚɧɵ ɦɚɲ.ɡɚɥɚ 
ɦɨɧɬɚɠ 
ɢ ɩɭɫɤ 

6ɉɪɨɬɢɜɨɩɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ. Ɉɯɪɚɧɚ ɬɪɭɞɚ 

6.1ɉɪɨɬɢɜɨɩɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ 

Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢɡɥɨɠɟɧɵ ɜ «ɉɪɚɜɢɥɚɯ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɩɪɟɞɩɪɢɹɬɢɣ» ɊȾ 153-34.0-03.301-2000, 
ɭɬɜɟɪɠɞёɧɧɵɯ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ» ɢ ɫɨɝɥɚɫɨɜɚɧɧɵɯ ɫ ȽɍȽɉɋ ɆȼȾ Ɋɨɫɫɢɢ, 
Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ № 384-Ɏ3 «Ɍɟɯɧɢɱɟɫɤɢɣ ɪɟɝɥɚɦɟɧɬ ɨ ɛɟɡɨɩɚɫɧɨɫɬɢ ɡɞɚɧɢɣ 
ɢ ɫɨɨɪɭɠɟɧɢɣ», Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ № 184-Ɏ3 «Ɉ ɬɟɯɧɢɱɟɫɤɨɦ 
ɪɟɝɭɥɢɪɨɜɚɧɢɢ», Ɂɚɤɨɧ № 69-Ɏ3 «Ɉ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ».  

Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɵ ɫɢɫɬɟɦɨɣ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɧɚɩɪɚɜɥɟɧɧɨɣ ɧɚ ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɥɸɞɟɣ ɨɩɚɫɧɵɯ ɮɚɤɬɨɪɨɜ 
ɩɨɠɚɪɚ. Ɋɭɤɨɜɨɞɢɬɟɥɶ Ƚɗɋ ɨɛɹɡɚɧ: 

 ɨɪɝɚɧɢɡɨɜɚɬɶ ɢɡɭɱɟɧɢɟ ɢ ɜɵɩɨɥɧɟɧɢɟ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɜɫɟɦɢ ɪɚɛɨɬɧɢɤɚɦɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ; 

 ɨɛɟɫɩɟɱɢɬɶ ɪɚɡɪɚɛɨɬɤɭ ɢ ɜɵɩɨɥɧɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ, ɧɚɩɪɚɜɥɟɧɧɵɯ 
ɧɚ ɩɨɜɵɲɟɧɢɟ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 

 ɭɫɬɚɧɨɜɢɬɶ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɣ ɪɟɠɢɦ ɧɚ ɬɟɪɪɢɬɨɪɢɢ, ɜ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ, ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɯ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɹɯ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɢɯ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ; 

 ɭɫɬɚɧɨɜɢɬɶ ɩɨɪɹɞɨɤ ɪɟɝɭɥɹɪɧɨɣ ɩɪɨɜɟɪɤɢ ɫɨɫɬɨɹɧɢɹ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ Ƚɗɋ. 

 ɧɚɡɧɚɱɢɬɶ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɥɢɰ ɡɚ ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ ɩɨ 
ɤɚɠɞɨɦɭ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦɭ ɭɱɚɫɬɤɭ ɢ ɩɨɦɟɳɟɧɢɸ; 

 ɨ ɤɚɠɞɨɦ ɩɨɠɚɪɟ ɫɨɨɛɳɚɬɶ ɜ ɦɟɫɬɧɵɟ ɨɪɝɚɧɵ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ, ɧɚɡɧɚɱɚɬɶ ɤɨɦɢɫɫɢɸ ɞɥɹ ɭɫɬɚɧɨɜɥɟɧɢɹ ɩɪɢɱɢɧ ɩɨɠɚɪɚ ɢ 
ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɢ ɬ.ɞ. 
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Ɉɬɜɟɬɫɬɜɟɧɧɵɯ ɡɚ ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ ɨɬɞɟɥɶɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɣ (ɫɨɨɪɭɠɟɧɢɣ) ɢ ɪɚɡɦɟɳɟɧɧɵɯ ɜ ɧɢɯ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɭɫɬɪɨɣɫɬɜ ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ ɪɭɤɨɜɨɞɢɬɟɥɟɣ ɫɬɪɭɤɬɭɪɧɵɯ 
ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɢɥɢ ɧɚ ɫɩɟɰɢɚɥɶɧɨ ɧɚɡɧɚɱɟɧɧɵɯ ɞɨɥɠɧɨɫɬɧɵɯ ɥɢɰ. 

Ɋɭɤɨɜɨɞɢɬɟɥɢ ɫɬɪɭɤɬɭɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɨɬɜɟɬɫɬɜɟɧɧɵɟ ɡɚ ɩɨɠɚɪɧɭɸ 
ɛɟɡɨɩɚɫɧɨɫɬɶ, ɨɛɹɡɚɧɵ: 

 ɨɛɟɫɩɟɱɢɬɶ ɧɚ ɫɜɨɢɯ ɭɱɚɫɬɤɚɯ ɫɨɛɥɸɞɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ ɢ ɜɵɩɨɥɧɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ, ɩɨɜɵɲɚɸɳɢɯ 
ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ; 

 ɨɛɟɫɩɟɱɢɬɶ ɢɫɩɪɚɜɧɨɫɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, 
ɧɟɦɟɞɥɟɧɧɨ ɩɪɢɧɢɦɚɬɶ ɦɟɪɵ ɤ ɭɫɬɪɚɧɟɧɢɸ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ 
ɩɪɢɜɟɫɬɢ ɤ ɩɨɠɚɪɭ; 

 ɨɪɝɚɧɢɡɨɜɚɬɶ ɩɨɠɚɪɧɨ–ɬɟɯɧɢɱɟɫɤɭɸ ɩɨɞɝɨɬɨɜɤɭ ɩɨɞɱɢɧёɧɧɨɝɨ 
ɩɟɪɫɨɧɚɥɚ ɢ ɬɪɟɛɨɜɚɬɶ ɨɬ ɧɟɝɨ ɫɨɛɥɸɞɟɧɢɹ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ ɢ 
ɜɵɩɨɥɧɟɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 

 ɨɛɟɫɩɟɱɢɬɶ ɤɨɧɬɪɨɥɶ ɡɚ ɜɵɩɨɥɧɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɩɟɪɫɨɧɚɥɨɦ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɢ  
ɩɨɞɪɹɞɧɵɦɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ;  

 ɭɫɬɚɧɨɜɢɬɶ ɩɨɪɹɞɨɤ ɢ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɫɨɞɟɪɠɚɧɢɟ ɜ ɢɫɩɪɚɜɧɨɦ 
ɫɨɫɬɨɹɧɢɢ ɢ ɩɨɫɬɨɹɧɧɨɣ ɝɨɬɨɜɧɨɫɬɢ ɤ ɞɟɣɫɬɜɢɸ ɢɦɟɸɳɢɯɫɹ ɧɚ ɭɱɚɫɬɤɟ ɫɪɟɞɫɬɜ 
ɨɛɧɚɪɭɠɟɧɢɹ ɢ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ. 

ɉɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɩɨɠɚɪɚ, ɚɜɚɪɢɢ ɢɥɢ ɞɪɭɝɢɯ ɨɩɚɫɧɵɯ ɮɚɤɬɨɪɨɜ, 
ɭɝɪɨɠɚɸɳɢɯ ɩɟɪɫɨɧɚɥɭ ɢ ɧɚɪɭɲɚɸɳɢɯ ɪɟɠɢɦ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ, 
ɨɩɟɪɚɬɢɜɧɵɣ ɩɟɪɫɨɧɚɥ ɨɛɹɡɚɧ: 

 ɩɪɢɧɹɬɶ ɦɟɪɵ ɤ ɧɟɦɟɞɥɟɧɧɨɦɭ ɜɵɡɨɜɭ ɩɨɠɚɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ; 
 ɢɡɜɟɫɬɢɬɶ ɪɭɤɨɜɨɞɫɬɜɨ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ; 
 ɨɛɟɫɬɨɱɢɬɶ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɜ ɡɨɧɟ ɩɨɠɚɪɚ; 
 ɜɵɞɚɬɶ ɩɢɫɶɦɟɧɧɵɣ ɞɨɩɭɫɤ ɞɥɹ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ; 
 ɨɪɝɚɧɢɡɨɜɚɬɶ ɟɝɨ ɬɭɲɟɧɢɟ ɢ ɷɜɚɤɭɚɰɢɸ ɩɟɪɫɨɧɚɥɚ; 
 ɜɨɫɫɬɚɧɨɜɢɬɶ ɧɨɪɦɚɥɶɧɵɣ ɪɟɠɢɦ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɬ.ɞ. 
Ʉɚɠɞɵɣ ɪɚɛɨɬɧɢɤ Ƚɗɋ ɨɛɹɡɚɧ: 
 ɡɧɚɬɶ ɢ ɫɨɛɥɸɞɚɬɶ ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɩɨɠɚɪɧɨɣ 

ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ, ɜ ɞɪɭɝɢɯ ɩɨɦɟɳɟɧɢɹɯ ɢ ɧɚ ɬɟɪɪɢɬɨɪɢɢ; 
 ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɩɨɠɚɪɚ ɧɟɦɟɞɥɟɧɧɨ ɫɨɨɛɳɢɬɶ ɜɵɲɟɫɬɨɹɳɟɦɭ 

ɪɭɤɨɜɨɞɢɬɟɥɸ ɢɥɢ ɨɩɟɪɚɬɢɜɧɨɦɭ ɩɟɪɫɨɧɚɥɭ ɨ ɦɟɫɬɟ ɩɨɠɚɪɚ; 
 ɩɪɢɧɹɬɶ ɜɨɡɦɨɠɧɵɟ ɦɟɪɵ ɤ ɫɩɚɫɟɧɢɸ ɥɸɞɟɣ ɢ ɢɦɭɳɟɫɬɜɚ; 
 ɩɪɢɫɬɭɩɢɬɶ ɤ ɥɢɤɜɢɞɚɰɢɢ ɩɨɠɚɪɚ ɢɦɟɸɳɢɦɢɫɹ ɫɪɟɞɫɬɜɚɦɢ 

ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɫ ɫɨɛɥɸɞɟɧɢɟɦ ɦɟɪ ɛɟɡɨɩɚɫɧɨɫɬɢ. 
ȼɫɟ ɪɚɛɨɬɧɢɤɢ Ƚɗɋ ɞɨɥɠɧɵ ɩɪɨɯɨɞɢɬɶ ɩɨɞɝɨɬɨɜɤɭ ɩɨ ɩɨɠɚɪɧɨɣ 

ɛɟɡɨɩɚɫɧɨɫɬɢ, ɜɤɥɸɱɚɸɳɭɸ ɜ ɫɟɛɹ: 
 ɜɜɨɞɧɵɣ ɢɧɫɬɪɭɤɬɚɠ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 
 ɪɟɝɭɥɹɪɧɵɣ ɢɧɫɬɪɭɤɬɚɠ ɩɨ ɜɨɩɪɨɫɚɦ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 

(ɩɟɪɜɢɱɧɵɣ, ɩɟɪɢɨɞɢɱɟɫɤɢɣ, ɜɧɟɩɥɚɧɨɜɵɣ ɢ ɰɟɥɟɜɨɣ); 
 ɫɩɟɰɢɚɥɶɧɚɹ ɩɨɞɝɨɬɨɜɤɚ; 
 ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɬɪɟɧɢɪɨɜɨɤ; 
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 ɩɨɜɵɲɟɧɢɟ ɡɧɚɧɢɣ ɩɨ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɡɚɳɢɬɟ ɜ ɭɱɟɛɧɵɯ ɰɟɧɬɪɚɯ; 
 ɢɡɭɱɟɧɢɟ ɢ ɩɪɨɜɟɪɤɚ ɡɧɚɧɢɣ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɬ.ɞ. 
ɉɟɪɫɨɧɚɥ Ƚɗɋ ɧɟɫёɬ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɨɛɟɫɩɟɱɟɧɢɟ ɩɨɠɚɪɧɨɣ 

ɛɟɡɨɩɚɫɧɨɫɬɢ. Ʌɢɰɚ, ɜɢɧɨɜɧɵɟ ɜ ɧɚɪɭɲɟɧɢɢ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɧɟɫɭɬ ɞɢɫɰɢɩɥɢɧɚɪɧɭɸ, ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɭɸ ɢɥɢ ɭɝɨɥɨɜɧɭɸ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ. 

6.2Ɉɯɪɚɧɚ ɬɪɭɞɚ 

ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ, ɪɟɤɨɧɫɬɪɭɤɰɢɹ.ɪɟɦɨɧɬ ɢ ɨɪɝɚɧɢɡɚɰɢɹ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɷɧɟɪɝɨɫɧɚɛɠɚɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ, ɬɟɪɪɢɬɨɪɢɹ ɢ ɚɤɜɚɬɨɪɢɹ, ɝɞɟ 
ɨɧɢ ɪɚɡɦɟɳɚɸɬɫɹ, ɚ ɬɚɤɠɟ ɨɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɫɪɟɞɫɬɜɚ 
ɦɟɯɚɧɢɡɚɰɢɢ ɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɞɟɣɫɬɜɭɸɳɢɦ ɧɨɪɦɚɦ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɝɢɞɪɨɷɥɟɤɬɪɢɱɟɫɤɢɯ ɢ 
ɝɢɞɪɨɚɤɤɭɦɭɥɢɪɭɸɳɢɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɫɚɧɢɬɚɪɧɵɦ ɩɪɚɜɢɥɚɦ ɩɨ ɨɪɝɚɧɢɡɚɰɢɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɢ ɫɚɧɢɬɚɪɧɨ–ɝɢɝɢɟɧɢɱɟɫɤɢɦ ɬɪɟɛɨɜɚɧɢɹɦ ɤ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦɭ ɨɛɨɪɭɞɨɜɚɧɢɸ, ɬɪɭɞɨɜɨɝɨ ɤɨɞɟɤɫɚ, ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɦ 
ɫɬɚɧɞɚɪɬɚɦ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ, ɩɪɚɜɢɥɚɦ ɬɟɯɧɢɱɟɫɤɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ ɢ ɫɟɬɟɣ, ɩɪɚɜɢɥɚɦ ɭɫɬɪɨɣɫɬɜɚ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, 
ɬɟɯɧɢɱɟɫɤɨɦɭ ɪɟɝɥɚɦɟɧɬɭ ɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɩɪɚɜɢɥɚɦ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɢ ɢɧɵɦ ɞɟɣɫɬɜɭɸɳɢɦ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɦ ɢ ɨɬɪɚɫɥɟɜɵɦ ɧɨɪɦɚɬɢɜɧɵɦ ɢ ɩɪɚɜɨɜɵɦ ɚɤɬɚɦ. 

Ɉɬɫɬɭɩɥɟɧɢɹ ɨɬ ɬɪɟɛɨɜɚɧɢɣ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ ɩɪɚɜɢɥ ɤɚɤ ɩɪɢ 
ɨɛɫɥɭɠɢɜɚɧɢɢ ɞɟɣɫɬɜɭɸɳɟɝɨ.ɬɚɤ ɢ ɜɧɨɜɶ ɜɜɨɞɢɦɨɝɨ ɢɥɢ ɪɟɤɨɧɫɬɪɭɢɪɭɟɦɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɟ ɞɨɩɭɫɤɚɸɬɫɹ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɜɜɟɞɟɧɢɹ ɧɨɜɵɯ ɧɨɪɦɚɬɢɜɧɵɯ 
ɚɤɬɨɜ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ. 

Ɉɫɧɨɜɧɵɦɢ ɡɚɞɚɱɚɦɢ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ ɬɪɭɞɚ, ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɫɚɧɢɬɚɪɢɢ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɣ 
Ƚɗɋ‚ ɹɜɥɹɟɬɫɹ ɫɨɡɞɚɧɢɟ ɛɟɡɨɩɚɫɧɵɯ ɭɫɥɨɜɢɣ ɬɪɭɞɚ, ɨɛɭɱɟɧɢɟ ɩɟɪɫɨɧɚɥɚ 
ɛɟɡɨɩɚɫɧɵɦ ɩɪɢɟɦɚɦ ɪɚɛɨɬ, ɩɪɢɟɦɚɦ ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ ɩɨɦɨɳɢ ɩɪɢ ɧɟɫɱɚɫɬɧɵɯ 
ɫɥɭɱɚɹɯ, ɜɵɹɜɥɟɧɢɟ ɢ ɭɫɬɪɚɧɟɧɢɟ ɩɪɢɱɢɧ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɬɪɚɜɦɚɬɢɡɦɚ, 
ɩɨɜɵɲɟɧɢɟ ɤɭɥɶɬɭɪɵ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɪɚɡɪɚɛɨɬɤɚ ɢ ɨɫɭɳɟɫɬɜɥɟɧɢɟ 
ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ–ɬɟɯɧɢɱɟɫɤɢɯ ɢ ɫɚɧɢɬɚɪɧɨ–ɝɢɝɢɟɧɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ 
ɩɪɟɞɭɩɪɟɠɞɟɧɢɸ ɢ ɫɧɢɠɟɧɢɸ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɬɪɚɜɦɚɬɢɡɦɚ ɢ 
ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ. 

ɇɚ Ƚɗɋ ɨɪɝɚɧɢɡɚɰɢɸ ɪɚɛɨɬɵ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɨɯɪɚɧɟ ɞɨɥɠɟɧ 
ɨɫɭɳɟɫɬɜɥɹɬɶ ɬɟɯɧɢɱɟɫɤɢɣ ɪɭɤɨɜɨɞɢɬɟɥɶ Ƚɗɋ, ɪɭɤɨɜɨɞɢɬɟɥɢ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɢ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɭɱɚɫɬɤɨɜ. ɇɚɡɜɚɧɧɵɟ ɥɢɰɚ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫɨ ɫɜɨɢɦɢ 
ɞɨɥɠɧɨɫɬɧɵɦɢ ɢɧɫɬɪɭɤɰɢɹɦɢ, ɨɛɹɡɚɧɵ ɨɛɟɫɩɟɱɢɬɶ ɩɪɨɜɟɞɟɧɢɟ 
ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɫɨɡɞɚɧɢɸ ɛɟɡɨɩɚɫɧɵɯ 
ɭɫɥɨɜɢɣ ɬɪɭɞɚ, ɢɧɫɬɪɭɤɬɚɠ ɢ ɨɛɭɱɟɧɢɟ ɩɟɪɫɨɧɚɥɚ ɛɟɡɨɩɚɫɧɵɦ ɦɟɬɨɞɚɦ ɪɚɛɨɬɵ 
ɢ ɤɨɧɬɪɨɥɶ ɜɵɩɨɥɧɟɧɢɹ ɩɪɚɜɢɥ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ. 
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ɉɪɢɤɚɡɨɦ ɪɭɤɨɜɨɞɢɬɟɥɹ Ƚɗɋ ɞɨɥɠɧɨ ɛɵɬɶ ɧɚɡɧɚɱɟɧɨ ɥɢɰɨ, ɨɬɜɟɬɫɬɜɟɧɧɨɟ 
ɡɚ ɨɪɝɚɧɢɡɚɰɢɸ ɩɪɚɤɬɢɱɟɫɤɨɣ ɪɚɛɨɬɵ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɟɟ ɜɧɭɬɪɟɧɧɢɣ ɧɚɞɡɨɪ ɡɚ 
ɫɨɫɬɨɹɧɢɟɦ ɨɯɪɚɧɵ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

ɇɚɞɡɨɪ ɡɚ ɫɨɛɥɸɞɟɧɢɟɦ ɩɪɚɜɢɥ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɩɟɪɫɨɧɚɥɨɦ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɨɫɭɳɟɫɬɜɥɹɸɬ ɨɪɝɚɧɵ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ 
ɜɥɚɫɬɢ, ɭɩɨɥɧɨɦɨɱɟɧɧɵɟ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɨɛɥɚɫɬɹɯ ɞɟɹɬɟɥɶɧɨɫɬɢ. 

Ɋɚɫɫɥɟɞɨɜɚɧɢɟ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɧɚ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɩɨɥɨɠɟɧɢɟɦ ɨ ɪɚɫɫɥɟɞɨɜɚɧɢɢ ɢ 
ɭɱɟɬɟ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ. 

ɇɚ Ƚɗɋ ɞɨɥɠɟɧ ɛɵɬɶ ɨɪɝɚɧɢɡɨɜɚɧ ɤɚɛɢɧɟɬ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ 
ɨɯɪɚɧɟ ɬɪɭɞɚ, ɹɜɥɹɸɳɢɣɫɹ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɦ ɢ ɭɱɟɛɧɨ–ɦɟɬɨɞɢɱɟɫɤɢɦ ɰɟɧɬɪɨɦ 
ɩɨ ɪɚɛɨɬɟ ɫ ɩɟɪɫɨɧɚɥɨɦ. 

ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ Ƚɗɋ ɩɟɪɫɨɧɚɥ ɢ ɞɪɭɝɢɟ ɥɢɰɚ, 
ɡɚɧɹɬɵɟ ɬɟɯɧɢɱɟɫɤɢɦ ɨɛɫɥɭɠɢɜɚɧɢɟɦ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, ɩɪɨɜɨɞɹɳɢɯ ɜ ɧɢɯ 
ɨɩɟɪɚɬɢɜɧɵɟ ɩɟɪɟɤɥɸɱɟɧɢɹ, ɨɪɝɚɧɢɡɭɸɳɢɯ ɢ ɜɵɩɨɥɧɹɸɳɢɯ ɫɬɪɨɢɬɟɥɶɧɵɟ, 
ɦɨɧɬɚɠɧɵɟ, ɧɚɥɚɞɨɱɧɵɟ, ɪɟɦɨɧɬɧɵɟ ɪɚɛɨɬɵ, ɢɫɩɵɬɚɧɢɹ ɢ ɢɡɦɟɪɟɧɢɹ, ɨɛɹɡɚɧɵ 
ɜɵɩɨɥɧɹɬɶ ɬɪɟɛɨɜɚɧɢɹ ɧɨɪɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ, ɜɜɟɞɟɧɧɵɯ ɭɩɨɥɧɨɦɨɱɟɧɧɵɦɢ 
ɨɪɝɚɧɚɦɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɜɥɚɫɬɢ ɩɪɚɜɢɥ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɚ ɬɚɤ ɠɟ ɫɬɚɧɞɚɪɬɨɜ 
ɨɪɝɚɧɢɡɚɰɢɢ (ɢɧɫɬɪɭɤɰɢɣ) Ƚɗɋ. 

Ʉɚɠɞɵɣ ɪɚɛɨɬɧɢɤ ɫɬɚɧɰɢɢ ɞɨɥɠɟɧ ɛɵɬɶ ɨɛɭɱɟɧ ɛɟɡɨɩɚɫɧɵɦ ɦɟɬɨɞɚɦ 
ɬɪɭɞɚ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ, ɜ ɬɨɦ ɱɢɫɥɟ ɩɨ 
ɷɥɟɤɬɪɨ– ‚ ɩɨɠɚɪɨ–, ɜɡɪɵɜɨɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɬɟɯɧɢɱɟɫɤɢɯ ɪɚɛɨɬ, 
ɩɪɨɣɬɢ ɩɪɨɜɟɪɤɭ ɡɧɚɧɢɣ ɢ ɢɦɟɬɶ ɞɨɤɭɦɟɧɬ ɨ ɩɪɚɜɟ ɩɪɨɜɟɞɟɧɢɹ ɷɬɢɯ ɪɚɛɨɬ. 

ɗɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɞɨɥɠɧɵ ɧɚɯɨɞɢɬɶɫɹ ɜ 
ɬɟɯɧɢɱɟɫɤɢ ɢɫɩɪɚɜɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɦ ɛɟɡɨɩɚɫɧɵɟ ɭɫɥɨɜɢɹ ɬɪɭɞɚ, 
ɢ ɛɵɬɶ ɭɤɨɦɩɥɟɤɬɨɜɚɧɵ ɢɫɩɵɬɚɧɧɵɦɢ, ɝɨɬɨɜɵɦɢ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɡɚɳɢɬɧɵɦɢ 
ɫɪɟɞɫɬɜɚɦɢ, ɚ ɬɚɤɠɟ ɫɪɟɞɫɬɜɚɦɢ ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ ɦɟɞɢɰɢɧɫɤɨɣ ɩɨɦɨɳɢ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦɢ ɩɪɚɜɢɥɚɦɢ ɢ ɧɨɪɦɚɦɢ.  

Ɉɪɝɚɧɢɡɚɰɢɨɧɧɵɦɢ ɦɟɪɨɩɪɢɹɬɢɹɦɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ ɛɟɡɨɩɚɫɧɨɫɬɶ 
ɪɚɛɨɬ ɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɹɜɥɹɸɬɫɹ: 

 ɨɮɨɪɦɥɟɧɢɟ ɪɚɛɨɬ ɧɚɪɹɞɨɦ, ɪɚɫɩɨɪɹɠɟɧɢɟɦ ɢɥɢ ɩɟɪɟɱɧɟɦ ɪɚɛɨɬ, 
ɜɵɩɨɥɧɹɟɦɵɯ ɜ ɩɨɪɹɞɤɟ ɬɟɤɭɳɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ; 

 ɜɵɞɚɱɚ ɪɚɡɪɟɲɟɧɢɹ ɧɚ ɩɨɞɝɨɬɨɜɤɭ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ ɢ ɧɚ ɞɨɩɭɫɤ ɤ 
ɪɚɛɨɬɟ ɫ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ɩɭɧɤɬɚ 5.14 ɉɪɚɜɢɥ; 

 ɞɨɩɭɫɤ ɤ ɪɚɛɨɬɟ; 
 ɧɚɞɡɨɪ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ; 
 ɨɮɨɪɦɥɟɧɢɟ ɩɟɪɟɪɵɜɚ ɜ ɪɚɛɨɬɟ, ɩɟɪɟɜɨɞɚ ɧɚ ɞɪɭɝɨɟ ɦɟɫɬɨ, 

ɨɤɨɧɱɚɧɢɹ ɪɚɛɨɬɵ. 
ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɚɛɨɬ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸ, ɪɟɦɨɧɬɭ, 

ɧɚɥɚɞɤɟ ɢ ɢɫɩɵɬɚɧɢɹɦ ɝɢɞɪɨɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ȽɌɋ ɢ ȽɌɋ Ƚɗɋ ɞɨɥɠɧɵ 
ɜɵɩɨɥɧɹɬɶɫɹ ɬɪɟɛɨɜɚɧɢɹ ɞɟɣɫɬɜɭɸɳɢɯ ɨɛɳɢɯ ɩɪɚɜɢɥ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ ɷɬɨɣ 
ɨɛɥɚɫɬɢ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɋɬɚɧɞɚɪɬɚ, ɫɬɚɧɞɚɪɬɨɜ ɨɪɝɚɧɢɡɚɰɢɢ (ɢɧɫɬɪɭɤɰɢɣ) 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ. 
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Ɋɚɛɨɬɵ ɧɚ ɝɢɞɪɨɬɭɪɛɢɧɧɨɦ, ɷɥɟɤɬɪɢɱɟɫɤɨɦ, ɦɟɯɚɧɢɱɟɫɤɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ 
ɢ ɧɚ ȽɌɋ, ɬɪɟɛɭɸɳɢɟ ɩɪɨɜɟɞɟɧɢɹ ɬɟɯɧɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɩɨɞɝɨɬɨɜɤɟ 
ɪɚɛɨɱɢɯ ɦɟɫɬ, ɩɪɨɜɨɞɹɬɫɹ ɩɨ ɧɚɪɹɞɚɦ–ɞɨɩɭɫɤɚɦ ɢ ɪɚɫɩɨɪɹɠɟɧɢɹɦ. Ɋɚɛɨɬɵ, ɧɟ 
ɬɪɟɛɭɸɳɢɟ ɩɪɨɜɟɞɟɧɢɹ ɬɟɯɧɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɪɚɛɨɱɢɯ ɦɟɫɬ, 
ɦɨɝɭɬ ɜɵɩɨɥɧɹɬɶɫɹ ɩɨ ɪɚɫɩɨɪɹɠɟɧɢɸ. 

ȼ ɢɧɫɬɪɭɤɰɢɢ Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɜɤɥɸɱɟɧɵ ɬɪɟɛɨɜɚɧɢɹ ɤ ɦɟɪɚɦ 
ɛɟɡɨɩɚɫɧɨɫɬɢ, ɛɟɡɨɩɚɫɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɪɚɛɨɬ ɢ ɨɯɪɚɧɟ ɬɪɭɞɚ ɩɪɢ ɪɚɛɨɬɚɯ: 

 ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɬɟɯɧɢɱɟɫɤɨɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸ ɨɫɧɨɜɧɨɝɨ 
ɝɢɞɪɨɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɦɟɯɚɧɢɱɟɫɤɨɣ ɱɚɫɬɢ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ, 
ɜɤɥɸɱɚɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ; 

 ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ȽɌɋ; 
 ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸ ɛɟɬɨɧɧɵɯ ȽɌɋ; 
 ɉɨ ɬɟɯɧɢɱɟɫɤɨɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸ ɧɚɩɨɪɧɵɯ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɢ 

ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ; 
 ɩɨ ɨɛɫɥɭɠɢɜɚɧɢɸ ɦɟɯɚɧɢɡɦɨɜ ɡɚɬɜɨɪɨɜ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 

ɫɨɨɪɭɠɟɧɢɣ; 
 ɩɨ ɪɚɫɱɢɫɬɤɟ ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ ɢ ɫɨɨɪɭɠɟɧɢɣ ɨɬ ɫɨɪɚ; 
 ɩɨ ɩɪɨɩɭɫɤɭ ɩɨɥɨɜɨɞɧɵɯ ɢ ɩɚɜɨɞɤɨɜɵɯ ɪɚɫɯɨɞɨɜ ɜɨɞɵ ɱɟɪɟɡ 

ɫɨɨɪɭɠɟɧɢɹ; 
 ɩɨ ɨɩɨɪɨɠɧɟɧɢɸ ɢ ɧɚɩɨɥɧɟɧɢɸ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɛɶɟɮɚ; 
 ɩɨ ɪɚɫɱɢɫɬɤɟ ɜɨɞɨɯɪɚɧɢɥɢɳ ɨɬ ɧɚɧɨɫɨɜ; 
 ɧɚ ɜɫɟɯ ɨɛɴɟɤɬɚɯ Ƚɗɋ, ɜɵɩɨɥɧɹɟɦɵɯ ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ; 
 ɧɚ ɨɛɴɟɤɬɚɯ Ƚɗɋ, ɜɵɩɨɥɧɹɟɦɵɯ ɩɨɞ ɜɨɞɨɣ (ɜɨɞɨɥɚɡɧɵɟ ɪɚɛɨɬɵ);  
 ɩɨ ɨɛɫɥɭɠɢɜɚɧɢɸ ɢɧɵɯ ɨɛɴɟɤɬɨɜ Ƚɗɋ. 
ɇɚ Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɪɚɡɪɚɛɨɬɚɧɵ ɢ ɞɨɜɟɞɟɧɵ ɞɨ ɫɜɟɞɟɧɢɹ ɜɫɟɝɨ 

ɩɟɪɫɨɧɚɥɚ ɛɟɡɨɩɚɫɧɵɟ ɦɚɪɲɪɭɬɵ ɫɥɟɞɨɜɚɧɢɹ ɩɨ ɬɟɪɪɢɬɨɪɢɢ ɤ ɦɟɫɬɭ ɪɚɛɨɬɵ, 
ɨɩɟɪɚɬɢɜɧɵɟ ɩɥɚɧɵ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɢ ɷɜɚɤɭɚɰɢɢ ɥɸɞɟɣ ɧɚ ɫɥɭɱɚɣ ɩɨɠɚɪɚ ɢɥɢ 
ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ. 

7Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 

7.1 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɩɪɢɪɨɞɵ 

Ȼɪɚɦɶɹɧɫɤɚɹɫɤɚɹ Ƚɗɋ ɪɚɫɩɨɥɨɠɟɧɚ ɧɚ ɪɟɤɟ Ɇɚɦɚ ɜ Ɇɚɦɫɤɨ–ɑɭɣɫɤɨɦ 
ɪɚɣɨɧɟ ɂɪɤɭɬɫɤɨɣ ɨɛɥɚɫɬɢ. 

Ʉɥɢɦɚɬ ɪɚɣɨɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɪɟɡɤɨɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ, ɫ ɦɨɪɨɡɧɨɣ (ɞɨ –
55°ɋ–60°ɋ) ɡɢɦɨɣ ɢ ɤɨɪɨɬɤɢɦ ɬɟɩɥɵɦ (ɞɨ +39°ɋ) ɥɟɬɨɦ. Ɉɫɚɞɤɢ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ 
ɜɵɩɚɞɚɸɬ ɧɟɪɚɜɧɨɦɟɪɧɨ. Ɇɚɤɫɢɦɭɦ ɢɯ (ɞɨ 70 %) ɩɪɢɯɨɞɢɬɫɹ ɧɚ ɨɫɟɧɧɢɟ 
ɦɟɫɹɰɵ. ɋɪɟɞɧɟɝɨɞɨɜɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ ɫɨɫɬɚɜɥɹɟɬ 390–550 ɦɦ, ɩɪɢɱɟɦ 60–
70 %ɩɪɢɯɨɞɢɬɫɹ ɧɚ ɥɟɬɧɢɟ ɦɟɫɹɰɵ. Ɇɨɳɧɨɫɬɶ ɫɧɟɠɧɨɝɨ ɩɨɤɪɨɜɚ ɞɨɫɬɢɝɚɟɬ 60–
98 ɫɦ. ɑɢɫɥɨ ɞɧɟɣ ɫɨ ɫɧɟɠɧɵɦ ɩɨɤɪɨɜɨɦ – 98–133. Ɋɚɣɨɧ ɧɚɯɨɞɢɬɫɹ ɜ ɡɨɧɟ 
ɜɟɱɧɨɣ ɦɟɪɡɥɨɬɵ. ɍɫɥɨɜɢɹ ɪɚɣɨɧɚ ɧɚɤɥɚɞɵɜɚɸɬ ɨɩɪɟɞɟɥɟɧɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ 
ɩɪɨɜɟɞɟɧɢɸ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ. Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ ɩɪɨɜɨɞɹɬ ɧɟ ɬɨɥɶɤɨ ɜ ɬёɩɥɨɟ 
ɜɪɟɦɹ ɝɨɞɚ, ɧɨ ɢ ɩɪɢ ɨɬɪɢɰɚɬɟɥɶɧɵɯ ɬɟɦɩɟɪɚɬɭɪɚɯ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ, ɞɥɹ 
ɷɬɨɝɨ ɩɪɢɦɟɧɹɸɬɫɹ ɫɩɨɫɨɛɵ ɡɢɦɧɟɝɨ ɛɟɬɨɧɢɪɨɜɚɧɢɹ: ɜɜɟɞɟɧɢɟ ɦɨɪɨɡɨɫɬɨɣɤɢɯ 
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ɞɨɛɚɜɨɤ, ɩɪɢɦɟɧɟɧɢɟ ɷɥɟɤɬɪɨɨɛɨɝɪɟɜɚ ɛɟɬɨɧɚ, ɭɫɬɪɨɣɫɬɜɨ ɬɟɩɥɹɤɨɜ ɫ ɨɛɨɝɪɟɜɨɦ 
ɷɥɟɤɬɪɨɤɚɥɨɪɢɮɟɪɚɦɢ. 

Ɋɟɤɚ Ɇɚɦɚ ɛɟɪёɬ ɫɜɨё ɧɚɱɚɥɨ ɩɪɢ ɫɥɢɹɧɢɢ Ʌɟɜɨɣ ɢ ɉɪɚɜɨɣ Ɇɚɦɵ, 
ɫɬɟɤɚɸɳɢɯ ɫ ɫɟɜɟɪɧɵɯ ɫɤɥɨɧɨɜ ȼɟɪɯɧɟɚɧɝɚɪɫɤɨɝɨ ɯɪɟɛɬɚ. Ʌɟɜɚɹ Ɇɚɦɚ ɢ ɉɪɚɜɚɹ 
Ɇɚɦɚ – ɩɨɥɭɝɨɪɧɵɟ ɪɟɤɢ, ɦɟɫɬɚɦɢ ɩɨɪɨɠɢɫɬɨ–ɜɨɞɨɩɚɞɧɵɟ, ɢɡɨɛɢɥɭɸɬ 
ɩɨɪɨɝɚɦɢ ɢ ɲɢɜɟɪɚɦɢ; ɜ ɦɟɠɝɨɪɧɵɯ ɤɨɬɥɨɜɢɧɚɯ ɬɟɱɟɧɢɟ ɫɩɨɤɨɣɧɨɟ, ɪɭɫɥɚ 
ɪɚɡɜɟɬɜɥёɧɧɨ–ɢɡɜɢɥɢɫɬɵɟ. ɉɨɫɥɟ ɫɥɢɹɧɢɹ ɷɬɢɯ ɪɟɤ ɞɨɥɢɧɚ Ɇɚɦɵ ɪɚɫɲɢɪɹɟɬɫɹ, 
ɨɛɪɚɡɭɟɬɫɹ ɮɪɚɝɦɟɧɬɚɪɧɚɹ ɩɨɣɦɚ. ɇɢɠɟ ɜɩɚɞɟɧɢɹ ɩɪɢɬɨɤɚ Ʉɨɧɤɭɞɟɪɚ ɪɭɫɥɨ 
Ɇɚɦɵ ɜɪɟɡɚɧɧɨɟ, ɫ ɨɛɪɵɜɢɫɬɵɦɢ ɫɤɚɥɶɧɵɦɢ ɛɟɪɟɝɚɦɢ, ɫɥɚɛɨɢɡɜɢɥɢɫɬɨɟ, 
ɲɢɪɢɧɨɣ 200–300 ɦ. ɋɪɟɞɧɢɣ ɭɤɥɨɧ ɪɟɤɢ ɜ ɧɢɠɧɟɦ ɬɟɱɟɧɢɢ 1,09%. ɉɢɬɚɧɢɟ 
ɪɟɤɢ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɞɨɠɞɟɜɨɟ. ȼɟɫɟɧɧɟ–ɥɟɬɧɟɟ ɩɨɥɨɜɨɞɶɟ ɧɚɱɢɧɚɟɬɫɹ ɜ 
ɫɟɪɟɞɢɧɟ ɦɚɹ. ɉɚɜɨɞɨɱɧɵɣ ɩɟɪɢɨɞ ɩɪɨɞɨɥɠɚɟɬɫɹ ɫ ɢɸɥɹ ɩɨ ɚɜɝɭɫɬ. 
Ɇɢɧɢɦɚɥɶɧɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ ɩɪɢɯɨɞɹɬɫɹ ɧɚ ɡɢɦɧɢɣ ɩɟɪɢɨɞ ɢ ɫɨɫɬɚɜɥɹɸɬ 30–40 
ɦ3/ɫ. Ƚɨɞɨɜɨɣ ɞɢɚɩɚɡɨɧ ɢɡɦɟɧɟɧɢɣ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɬɟɱɟɧɢɢ ɞɨɫɬɢɝɚɟɬ 5 
ɦ. Ʌɟɞɹɧɨɣ ɩɨɤɪɨɜ ɧɚ ɪɟɤɟ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ ɤɨɧɰɟ ɨɤɬɹɛɪɹ. Ʌɟɞɨɫɬɚɜ 
ɩɪɨɞɨɥɠɚɟɬɫɹ ɞɨ ɤɨɧɰɚ ɚɩɪɟɥɹ – ɧɚɱɚɥɚ ɦɚɹ.  

ɇɢɠɟ ɩɨ ɬɟɱɟɧɢɸ ɧɚɯɨɞɹɬɫɹ ɧɚɫɟɥёɧɧɵɟ ɩɭɧɤɬɵ: ɩ.ɝ.ɬ. Ʌɭɝɨɜɫɤɢɣ ɢ ɩ.ɝ.ɬ. 
Ɇɚɦɚ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩ.2.3.2 ɋɚɧɉɢɇ 2.1.4.1110–02 “Ɂɨɧɵ ɫɚɧɢɬɚɪɧɨɣ 
ɨɯɪɚɧɵ ɢɫɬɨɱɧɢɤɨɜ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢ ɜɨɞɨɩɪɨɜɨɞɨɜ ɩɢɬɶɟɜɨɝɨ ɧɚɡɧɚɱɟɧɢɹ” 
ɩɥɨɳɚɞɤɚ Ȼɪɚɦɶɹɧɫɤɨɣ Ƚɗɋ ɩɨɩɚɞɚɟɬ ɜɨ ɜɬɨɪɨɣ ɩɨɹɫ ɡɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ 
ɢɫɬɨɱɧɢɤɚ ɩɢɬɶɟɜɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɩ.ɝ.ɬɅɭɝɨɜɫɤɢɣ. Ɋɟɠɢɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɡɨɧ 
ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɶɟɜɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɩ.ɝ.ɬ. Ʌɭɝɨɜɫɤɢɣ 
ɪɟɝɥɚɦɟɧɬɢɪɭɟɬɫɹ ɋɚɧɉɢɇ2.1.4.1110–02: 

– ɜ ɝɪɚɧɢɰɚɯ ɜɬɨɪɨɝɨ ɩɨɹɫɚ ɁɋɈ ɡɚɩɪɟɳɚɟɬɫɹ ɫɛɪɨɫ ɩɪɨɦɵɲɥɟɧɧɵɯ ɢ 
ɥɢɜɧɟɜɵɯ ɫɬɨɱɧɵɯ ɜɨɞ, ɫɨɞɟɪɠɚɧɢɟ ɜ ɤɨɬɨɪɵɯ ɯɢɦɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ ɢ 
ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɩɪɟɜɵɲɚɟɬ ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɫɚɧɢɬɚɪɧɵɦɢ ɩɪɚɜɢɥɚɦɢ 
ɝɢɝɢɟɧɢɱɟɫɤɢɟ ɧɨɪɦɚɬɢɜɵɤɚɱɟɫɬɜɚ ɜɨɞɵ; 

Ȼɨɥɶɲɚɹ ɱɚɫɬɶ ɩɪɢɥɟɝɚɸɳɢɯ ɤ ɪɟɤɟ ɬɟɪɪɢɬɨɪɢɣ ɩɨɤɪɵɬɚ ɥɢɫɬɜɟɧɧɢɱɧɵɦɢ 
ɢ ɥɢɫɬɜɟɧɧɢɱɧɨ–ɤɟɞɪɨɜɵɦɢ ɥɟɫɚɦɢ, ɜ ɜɟɪɯɨɜɶɟ – ɬɚёɠɧɚɹ ɪɚɫɬɢɬɟɥɶɧɨɫɬɶ 
ɝɨɥɶɰɨɜ. ȼ ɪɚɣɨɧɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ȼɪɚɦɶɹɧɫɤɨɣ Ƚɗɋ ɨɬɫɭɬɫɬɜɭɸɬ 
ɤɪɚɫɧɨɤɧɢɠɧɵɟ ɜɢɞɵ ɪɚɫɬɟɧɢɣ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɧɟ ɬɪɟɛɭɟɬɫɹ ɩɪɨɜɟɞɟɧɢɟ 
ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɢɯ ɫɨɯɪɚɧɟɧɢɸ ɢɥɢ ɤɨɦɩɟɧɫɚɰɢɢ ɩɪɢɱɢɧɟɧɧɨɝɨ ɩɪɢ 
ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɭɳɟɪɛɚ. 

ȼ ɪɚɣɨɧɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢɯɬɢɨɮɚɭɧɚ ɪɟɤɢ Ɇɚɦɚ ɩɪɟɞɫɬɚɜɥɟɧɚ 
ɫɥɟɞɭɸɳɢɦɢ ɜɢɞɚɦɢ ɪɵɛ: ɝɨɥɶɹɧ, ɤɚɪɚɫɶ, ɥɟɧɨɤ, ɧɚɥɢɦ, ɨɤɭɧɶ, ɫɢɝ, ɫɵɪɨɤ, 
ɬɚɣɦɟɧɶ, ɬɭɝɭɧ, ɯɚɪɢɭɫ, ɳɭɤɚ, ɹɡɶ ɢ ɞɪ. ɇɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɫɬɢ ɪɚɛɨɬɵ ɩɨ ɨɰɟɧɤɟ 
ɜɟɥɢɱɢɧɵ ɭɳɟɪɛɚ ɛɢɨɥɨɝɢɱɟɫɤɢɦ ɜɨɞɧɵɦ ɪɟɫɭɪɫɚɦ ɞɥɹ ɜɵɛɨɪɚ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ 
ɤɨɦɩɟɧɫɚɰɢɢ ɩɪɢɱɢɧɟɧɧɨɝɨ ɭɳɟɪɛɚ. 

7.2ɉɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

ȼ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ȼɪɚɦɶɹɧɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɛɭɞɭɬ ɩɪɨɜɨɞɢɬɶɫɹ ɬɚɤɢɟ 
ɜɢɞɵ ɪɚɛɨɬ, ɤɚɤ ɩɨɞɝɨɬɨɜɤɚ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɚ ɬɚɤ ɠɟ ɩɪɨɜɟɞɟɧɵ 
ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɭɦɟɧɶɲɟɧɢɸ ɜɨɡɞɟɣɫɬɜɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɧɚ ɨɤɪɭɠɚɸɳɭɸ 
ɫɪɟɞɭ. 
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Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɫɚɧɢɬɚɪɧɵɦɢ ɩɪɚɜɢɥɚɦɢ ɋɌɈ 70238424.27.140.036–2009 “ɋɚɧɢɬɚɪɧɵɟ ɩɪɚɜɢɥɚ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ”, ɬɪɟɛɭɟɬɫɹ 
ɜɵɩɨɥɧɟɧɢɟ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɬɟɪɪɢɬɨɪɢɢ ɡɚɬɨɩɥɟɧɢɹ ɢ ɨɯɪɚɧɵ ɜɨɞɧɵɯ 
ɨɛɴɟɤɬɨɜ ɜ ɡɨɧɟ ɜɥɢɹɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 

Ɍɚɤ ɤɚɤ ɡɨɧɚ ɡɚɬɨɩɥɟɧɢɹ ɧɟ ɬɪɟɛɭɟɬ ɜɵɧɨɫɚ ɠɢɥɨɣ ɡɚɫɬɪɨɣɤɢ, 
ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɱɢɫɬɤɟ ɠɢɥɨɣ ɡɨɧɵ ɧɟ ɬɪɟɛɭɟɬɫɹ. ȼ ɡɨɧɟ ɡɚɬɨɩɥɟɧɢɹ 
ɩɪɢɫɭɬɫɬɜɭɟɬ ɞɪɟɜɟɫɧɚɹ ɢ ɤɭɫɬɚɪɧɢɤɨɜɚɹ ɪɚɫɬɢɬɟɥɶɧɨɫɬɶ, ɜ ɫɜɹɡɢ ɫ ɷɬɢɦ 
ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɫɬɢ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɥɟɫɨɫɜɨɞɤɟ. Ɉɱɢɫɬɤɟ ɨɬ ɞɪɟɜɟɫɧɨɣ ɢ 
ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ ɩɨɞɥɟɠɢɬ ɢ ɬɟɪɪɢɬɨɪɢɹ ɫɪɚɛɨɬɤɢ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɨɬ ɇɉɍ(ɍɇɉɍ = 387,00 ɦ) ɞɨ ɦɚɤɫɢɦɚɥɶɧɨɣ ɫɪɚɛɨɬɤɢ (ɍɍɆɈ = 
376,11) ɩɥɸɫ 2 ɦ ɧɢɠɟ ɫ ɨɫɬɚɜɥɟɧɢɟɦ ɩɧɟɣ ɧɟ ɜɵɲɟ 50 ɫɦ. 

ȼɨɡɞɟɣɫɬɜɢɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɝɢɞɪɨɭɡɥɚ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ: 
 ɫɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɢɡɦɟɧɟɧɢɟ ɥɚɧɞɲɚɮɬɚ ɢ ɤɥɢɦɚɬɚ; 
 ɩɨɞɝɨɬɨɜɤɚ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɣ ɨɬ ɥɟɫɚ; 
 ɡɚɝɪɹɡɧɟɧɢɟ ɚɬɦɨɫɮɟɪɵ ɜɵɛɪɨɫɚɦɢ ɜ ɬɟɱɟɧɢɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ; 
 ɜɵɛɪɨɫɵ ɜ ɚɬɦɨɫɮɟɪɭ ɜɡɪɵɜɱɚɬɵɯ ɜɟɳɟɫɬɜ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ 

ɩɥɨɳɚɞɤɢ; 
 ɫɛɪɨɫ ɥɢɜɧɟɜɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɫ ɩɥɨɳɚɞɤɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ; 
 ɨɛɪɚɡɨɜɚɧɢɟ ɨɬɯɨɞɨɜ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ. 
 ɨɩɚɫɧɨɫɬɢ ɢ ɪɢɫɤɢ ɞɥɹ ɧɚɫɟɥɟɧɢɹ ɢ ɪɚɛɨɱɟɝɨ ɩɟɪɫɨɧɚɥɚ, ɫɜɹɡɚɧɧɵɟ ɫ 

ɫɨɫɬɨɹɧɢɟɦ, ɩɨɪɹɞɤɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ȽɌɋ. 
Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɡɟɦɟɥɶɧɵɯ ɪɟɫɭɪɫɨɜ: 
 ɜɵɩɨɥɧɟɧɢɟ ɪɚɛɨɬ ɜ ɩɪɟɞɟɥɚɯ ɨɬɜɟɞɟɧɧɨɣ ɬɟɪɪɢɬɨɪɢɢ; 
 ɤɨɦɩɚɤɬɧɨɟ ɪɚɡɦɟɳɟɧɢɟɦ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ. 

7.3 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

Ɉɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ, ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɜɨɞɨɯɪɚɧɢɥɢɳ ɪɟɝɥɚɦɟɧɬɢɪɭɸɬɫɹ ɋɌɈ 70238424.27.140.036–2009, ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɨɬɨɪɵɦɢ: 

1. Ɋɚɡɪɚɛɚɬɵɜɚɟɦɵɟ ɩɪɟɞɩɪɨɟɤɬɧɵɟ ɦɚɬɟɪɢɚɥɵ, ɩɪɨɟɤɬɵ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ 
ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ ɩɨɞɥɟɠɚɬ ɨɛɹɡɚɬɟɥɶɧɨɦɭ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ 
ɨɪɝɚɧɚɦɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɫɚɧɢɬɚɪɧɨɝɨ ɧɚɞɡɨɪɚ. 

2. Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɫɚɧɢɬɚɪɧɵɟ 
ɩɨɩɭɫɤɢ ɫɨɫɬɚɜɥɹɸɬɫɹ ɫ ɭɱɟɬɨɦ ɧɟɨɛɯɨɞɢɦɵɯ ɢɧɠɟɧɟɪɧɵɯ ɢɡɵɫɤɚɧɢɣ ɪɚɫɱɟɬɨɜ, 
ɜɚɪɢɚɧɬɧɵɯ ɩɪɨɪɚɛɨɬɨɤ ɜ ɌɗɈ (ɌɗɊ), ɜ ɩɪɨɟɤɬɚɯ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜɨɞɨɯɪɚɧɢɥɢɳ.  

3. Ɋɚɛɨɬɵ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨɥɠɧɵ ɛɵɬɶ 
ɡɚɤɨɧɱɟɧɵ ɧɟ ɩɨɡɞɧɟɟ, ɱɟɦ ɡɚ ɨɞɢɧ ɜɟɫɟɧɧɟ–ɥɟɬɧɢɣ ɫɟɡɨɧ ɞɨ ɧɚɱɚɥɚ ɡɚɩɨɥɧɟɧɢɹ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 

4. Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɟɪɟɧɨɫɭ ɢ ɢɧɠɟɧɟɪɧɨɣ ɡɚɳɢɬɟ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, 
ɩɪɟɞɩɪɢɹɬɢɣ, ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ. 

7.3.1 Ɉɫɧɨɜɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 

1 Ɉɪɝɚɧɢɡɚɰɢɨɧɧɵɟ:  
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 Ɋɚɡɪɚɛɨɬɤɚ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɩɪɨɟɤɬɨɜ ɧɨɪɦɚɬɢɜɨɜ ɩɪɟɞɟɥɶɧɨ–
ɞɨɩɭɫɬɢɦɵɯ ɜɵɛɪɨɫɨɜ ɜ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ (ɉȾȼ) ; 

 Ɋɚɡɪɚɛɨɬɤɚ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɩɪɨɟɤɬɨɜ ɧɨɪɦɚɬɢɜɨɜ ɨɛɪɚɡɨɜɚɧɢɹ 
ɨɬɯɨɞɨɜ ɢ ɥɢɦɢɬɨɜ ɧɚ ɢɯ ɪɚɡɦɟɳɟɧɢɟ (ɉɇɈɈɅɊ); 

 Ɋɚɡɪɚɛɨɬɤɚ, ɫɨɝɥɚɫɨɜɚɧɢɟ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɧɨɪɦɚɬɢɜɨɜ ɞɨɩɭɫɬɢɦɵɯ 
ɫɛɪɨɫɨɜ (ɇȾɋ) ɜɟɳɟɫɬɜ ɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ; 

 ɉɨɥɭɱɟɧɢɟ ɪɚɡɪɟɲɟɧɢɣ ɧɚ ɜɵɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ 
ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ; 

 ɉɨɥɭɱɟɧɢɟ ɪɚɡɪɟɲɟɧɢɣ ɧɚ ɫɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ 
ɨɛɴɟɤɬɵ; 

 Ɉɮɨɪɦɥɟɧɢɟ Ɋɟɲɟɧɢɹ ɨ ɩɪɟɞɨɫɬɚɜɥɟɧɢɢ ɜɨɞɧɨɝɨ ɨɛɴɟɤɬɚ ɜ 
ɩɨɥɶɡɨɜɚɧɢɟ ɜ ɰɟɥɹɯ ɫɛɪɨɫɚ ɫɬɨɱɧɵɯ ɢɥɢ ɞɪɟɧɚɠɧɵɯ ɜɨɞ; 

 Ɋɚɫɱɟɬ ɢ ɫɜɨɟɜɪɟɦɟɧɧɨɟ ɜɧɟɫɟɧɢɟ ɩɥɚɬɵ ɡɚ ɧɟɝɚɬɢɜɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ 
ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ; 

 Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ 
ɤɨɧɬɪɨɥɹ 

7.3.2ɋɚɧɢɬɚɪɧɨ– ɬɟɯɧɢɱɟɫɤɢɟ 

 Ɋɚɡɞɟɥɶɧɨɟ ɧɚɤɨɩɥɟɧɢɟ ɨɩɚɫɧɵɯ ɨɬɯɨɞɨɜ ɩɨ ɜɢɞɚɦ ɨɬɯɨɞɨɜ ɢ 
ɤɥɚɫɫɚɦ ɨɩɚɫɧɨɫɬɢ; 

 Ɋɚɡɦɟɳɟɧɢɟ ɨɬɯɨɞɨɜ ɧɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɢ ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ ɩɨɥɢɝɨɧɚɯ ; 

 ɉɟɪɟɞɚɱɚ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɥɨɦɚ ɱɟɪɧɵɯ ɢ ɰɜɟɬɧɵɯ ɦɟɬɚɥɥɨɜ, 
ɨɬɯɨɞɨɜ ɤɚɛɟɥɶɧɨɣ ɩɪɨɞɭɤɰɢɢ; 

 ɉɟɪɟɞɚɱɚ ɨɬɪɚɛɨɬɚɧɧɵɯ ɦɚɫɟɥ ɧɚ ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ 
ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ; 

 ɍɱɟɬ ɨɛɪɚɡɨɜɚɧɢɹ, ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɩɟɪɟɞɚɱɢ ɨɬɯɨɞɨɜ ɫ ɪɟɝɢɫɬɪɚɰɢɟɣ 
ɜ ɠɭɪɧɚɥɚɯ; 

 Ɉɪɝɚɧɢɡɚɰɢɹ ɤɨɧɬɪɨɥɹ ɡɚ ɫɨɛɥɸɞɟɧɢɟɦ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɨɪɦɚɬɢɜɨɜ 
ɉȾȼ 

 Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ ɫɬɨɱɧɵɯ, 
ɞɪɟɧɚɠɧɵɯ ɢ ɩɪɢɪɨɞɧɵɯ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɜɨɞ; 

 ɋɨɛɥɸɞɟɧɢɟ ɪɟɠɢɦɚ ɯɨɡɹɣɫɬɜɨɜɚɧɢɹ ɜ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɟ;  
 ɉɟɪɟɞɚɱɚ ɯɨɡɹɣɫɬɜɟɧɧɨ ɛɵɬɨɜɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ 

ɨɪɝɚɧɢɡɚɰɢɢ ɧɚ ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ; 
 Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɨɹɧɨɤ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɜ ɫɩɟɰɢɚɥɶɧɨ– ɨɛɨɪɭɞɨɜɚɧɧɵɯ 

ɦɟɫɬɚɯ, ɢɦɟɸɳɢɯ ɬɜɟɪɞɨɟ ɩɨɤɪɵɬɢɟ. 

7.4 Ɉɬɯɨɞɵ, ɨɛɪɚɡɭɸɳɢɟɫɹ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ 

ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɜɵɩɨɥɧɹɬɶɫɹ ɛɨɥɶɲɨɣ 
ɨɛɴɟɦ ɫɬɪɨɢɬɟɥɶɧɨ–ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ, ɩɪɢ ɷɬɨɦ ɛɭɞɟɬ ɨɛɪɚɡɨɜɵɜɚɬɶɫɹ ɛɨɥɶɲɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ɨɬɯɨɞɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ: 
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7.4.1 Ʌɨɦ ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ, ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ 

Ʉɨɞ ɨɬɯɨɞɨɜ ɩɨ ɎɄɄɈ – 2014 8 22 201 01 21 5 ܯ = ே∙௤ଵ଴଴% ∙ 𝜌, т 

ɝɞɟ–ɨɛɴɟɦ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ, ɦ3 (1 785 698 ɦ3) ݍ–ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ, % (1,8= ݍ%) 𝜌– ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ, ɬ/ɦ3 (𝜌 =2,5 ɬ/ɦ3) ܯ = ܰ ∙ %ͳͲͲݍ = ͳ ͹ͺͷ ͸ͻͺ ∙ ͳ,ͺͳͲͲ% ∙ ʹ,ͷ = ͺ Ͳ͵ͷ,͸ ˕ 

7.4.2 Ʌɨɦ ɢ ɨɬɯɨɞɵ, ɫɨɞɟɪɠɚɳɢɟ ɧɟɡɚɝɪɹɡɧɟɧɧɵɟ ɱɟɪɧɵɟ ɦɟɬɚɥɥɵ ɜ 
ɜɢɞɟ ɢɡɞɟɥɢɣ, ɤɭɫɤɨɜ, ɧɟɫɨɪɬɢɪɨɜɚɧɧɵɟ 

Ʉɨɞ ɨɬɯɨɞɨɜ ɩɨ ɎɄɄɈ – 2014 4 61 010 01 20 5 
ɍɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɉɪɢɥɨɠɟɧɢɟɦ ɤ ɫɛɨɪɧɢɤɭ Ɍɢɩɨɜɵɯ ɧɨɪɦ ɩɨɬɟɪɶ ɦɚɬɟɪɢɚɥɶɧɵɯ ɪɟɫɭɪɫɨɜ ɜ 
ɫɬɪɨɢɬɟɥɶɫɬɜɟ (ɞɨɩɨɥɧɟɧɢɟ ɤ ɊȾɋ 82–202–96) Ɇɨɫɤɜɚ, Ƚɨɫɫɬɪɨɣ Ɋɨɫɫɢɢ, 1988ɝ. 
, ɬɚɛɥɢɰɚ 4, ɧɨɪɦɚ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɚɪɦɚɬɭɪɵ ɫɨɫɬɚɜɥɹɟɬ 1,0 %. ܯ = ே∙௤ଵ଴଴% ∙ 𝜌,т 

ɝɞɟ –ɤɨɥɢɱɟɫɬɜɨ ɚɪɦɚɬɭɪɵ, ɬ (17 857 ɬ) ݍ–ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ, % (1,0= ݍ%) 𝜌– ɭɞɟɥɶɧɵɣ ɜɟɫ ɚɪɦɚɬɭɪɵ, ɬ/ɦ3 (𝜌 =2,0 ɬ/ɦ3) ܯ = ܰ ∙ %ͳͲͲݍ = ͻͷ ∙ ͳ,ͲͳͲͲ% ∙ ʹ,Ͳ = ͵ͷ͹ ˕ 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɨɛɪɚɡɨɜɚɧɨ 8 035,6 ɬ 
ɥɨɦɚ ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ (ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ), 357 ɬ ɨɬɯɨɞɨɜ 
ɱɟɪɧɵɯ ɦɟɬɚɥɥɨɜ ɜ ɜɢɞɟ ɢɡɞɟɥɢɣ, ɤɭɫɤɨɜ. Ɉɬɯɨɞɵ ɛɟɬɨɧɚ ɞɨɥɠɧɵ ɛɵɬɶ 
ɜɵɜɟɡɟɧɵ ɧɚ ɡɚɯɨɪɨɧɟɧɢɟ ɧɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɣ ɩɨɥɢɝɨɧ. Ɉɬɯɨɞɵ ɱɟɪɧɨɝɨ 
ɦɟɬɚɥɥɚ ɞɨɥɠɧɵ ɛɵɬɶ ɩɟɪɟɞɚɧɵ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ, ɢɦɟɸɳɟɣ 
ɥɢɰɟɧɡɢɸ ɧɚ ɡɚɝɨɬɨɜɤɭ ɥɨɦɚ ɱɟɪɧɵɯ ɦɟɬɚɥɥɨɜ ɜ ɰɟɥɹɯ ɞɚɥɶɧɟɣɲɟɣ ɩɟɪɟɩɥɚɜɤɢ, 
ɬɚɤ ɤɚɤ ɱɟɪɧɵɣ ɦɟɬɚɥɥ ɹɜɥɹɟɬɫɹ ɜɬɨɪɢɱɧɵɦ ɪɟɫɭɪɫɨɦ. 

7.3 ɉɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ȼ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ ɛɭɞɭɬ ɨɤɚɡɵɜɚɬɶɫɹ ɫɥɟɞɭɸɳɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ 
ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ: 

 ɜɵɛɪɨɫɵ ɜ ɚɬɦɨɫɮɟɪɭ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɩɨ 
ɨɛɨɪɭɞɨɜɚɧɢɸ: ɩɨ ɫɜɚɪɤɟ, ɪɟɡɤɟ ɦɟɬɚɥɥɨɜ, ɨɤɪɚɫɨɱɧɵɯ ɪɚɛɨɬ; 

 ɫɛɪɨɫ ɥɢɜɧɟɜɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɫ ɩɪɨɦɵɲɥɟɧɧɨɣ ɩɥɨɳɚɞɤɢ Ƚɗɋ; 
 ɫɛɪɨɫ ɫɬɨɱɧɵɯ ɜɨɞ, ɫɨɞɟɪɠɚɳɢɯ ɧɟɮɬɟɩɪɨɞɭɤɬɵ, ɫ ɤɪɵɲɟɤ ɬɭɪɛɢɧ; 
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 ɫɛɪɨɫ ɞɪɟɧɚɠɧɵɯ ɜɨɞ; 
 ɨɛɪɚɡɨɜɚɧɢɟ ɨɬɯɨɞɨɜ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɧɚ 

ɨɛɨɪɭɞɨɜɚɧɢɢ, ɜ ɩɪɨɦɵɲɥɟɧɧɵɯ ɡɞɚɧɢɹɯ ɢ ɫɨɨɪɭɠɟɧɢɹɯ. 
 ɨɛɪɚɡɨɜɚɧɢɟ ɨɬɯɨɞɨɜ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɨɦɵɲɥɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ. 
 ɨɛɪɚɡɨɜɚɧɢɟ ɨɬɯɨɞɨɜ ɩɪɢ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨ–ɯɨɡɹɣɫɬɜɟɧɧɨɣ 

ɞɟɹɬɟɥɶɧɨɫɬɢ ɢ ɞɟɥɨɩɪɨɢɡɜɨɞɫɬɜɟ. 
Ⱦɥɹ ɭɦɟɧɶɲɟɧɢɹ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɜɨɞɧɵɟ ɷɤɨɫɢɫɬɟɦɵ ɜ ɩɟɪɢɨɞ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɭɡɥɚ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɫɥɟɞɭɸɳɢɟ ɦɟɪɨɩɪɢɹɬɢɹ: 
 ɜɨɞɨɫɧɚɛɠɟɧɢɟ ɨɛɴɟɤɬɨɜ Ȼɪɚɦɶɹɧɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ 

ɨɬ ɫɟɬɢ ɜɨɞɨɩɪɨɜɨɞɚ Ȼɪɚɦɶɹɧɫɤɨɣ Ƚɗɋ, ɛɟɡ ɨɪɝɚɧɢɡɚɰɢɢ ɜɨɞɨɡɚɛɨɪɚ ɢɡ 
ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ; 

 ɜɨɞɨɨɬɜɟɞɟɧɢɟ ɨɛɪɚɡɭɸɳɢɯɫɹ ɯɨɡɹɣɫɬɜɟɧɧɨ–ɛɵɬɨɜɵɯ ɢ ɛɥɢɡɤɢɯ ɤ 
ɧɢɦ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ, ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɫɟɬɶ ɛɵɬɨɜɨɣ ɤɚɧɚɥɢɡɚɰɢɢ; 

 ɨɪɝɚɧɢɡɨɜɚɧ ɫɛɨɪ ɢ ɨɱɢɫɬɤɚ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ, 
ɨɛɪɚɡɭɸɳɢɯɫɹ ɧɚ ɩɥɨɳɚɞɤɢ ɜɵɯɨɞɧɨɝɨ ɨɝɨɥɨɜɤɚ ɜɨɞɨɫɛɪɨɫɚ ɢ ɩɨɞɴɟɡɞɧɨɣ 
ɞɨɪɨɝɢ. 

ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɡɟɦɟɥɶɧɵɟ ɪɟɫɭɪɫɵ ɜ ɩɟɪɢɨɞ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɟ ɨɠɢɞɚɟɬɫɹ, ɪɚɡɪɚɛɨɬɤɚ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɨɯɪɚɧɟ ɡɟɦɟɥɶɧɵɯ 
ɪɟɫɭɪɫɨɜ ɧɟ ɬɪɟɛɭɟɬɫɹ. 

ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɬɭɪɛɢɧɧɨɝɨ ɢ ɷɥɟɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ 
ɦɚɫɥɨɧɚɩɨɥɧɟɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɨɛɪɚɡɭɸɬɫɹ ɨɬɯɨɞɵ ɦɚɫɟɥ. Ɉɬɯɨɞɵ ɦɚɫɟɥ 
ɯɪɚɧɹɬɫɹ ɜ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɟɦɤɨɫɬɹɯ, ɧɟ ɞɨɩɭɫɤɚɸɳɢɯ ɩɪɨɥɢɜɨɜ 
ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ, ɢ ɩɟɪɟɞɚɸɬɫɹ ɧɚ ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɦ 
ɨɪɝɚɧɢɡɚɰɢɹɦ. 

ɋɨɝɥɚɫɧɨ ɫɬɚɬɶɢ 65 ȼɨɞɧɨɝɨ ɤɨɞɟɤɫɚ ɊɎ ɨɬ 03.06.2006 № 74–ɎɁ ɪɚɡɦɟɪ 
ɜɨɞɨɨɯɪɚɧɨɣ ɡɨɧɵ ɪ.Ɇɚɦɚ ɫɨɫɬɚɜɥɹɟɬ 200 ɦ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɟɠɢɦɨɦ ɨɯɪɚɧɵ 
ɜɨɞɨɨɯɪɚɧɧɵɯ ɡɨɧ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɬɚɧɰɢɢ ɬɪɟɛɭɟɬɫɹ ɜɵɩɨɥɧɟɧɢɟ 
ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɢ ɫɚɧɢɬɚɪɧɨ–ɬɟɯɧɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ: 

 ɩɨɥɭɱɟɧɢɟ ɪɚɡɪɟɲɟɧɢɣɧɚ ɫɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ 
ɨɛɴɟɤɬɵ 

 ɨɪɝɚɧɢɡɚɰɢɹ ɢ ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɢ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ 
ɤɨɧɬɪɨɥɹ 

 ɪɚɡɪɚɛɨɬɤɚ ɢ ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɜɨɞɨɨɯɪɚɧɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ 
 ɨɛɨɪɭɞɨɜɚɧɢɟ ɦɚɫɥɨɯɨɡɹɣɫɬɜɚ ɦɚɫɥɨɨɱɢɫɬɢɬɟɥɶɧɨɣ ɭɫɬɚɧɨɜɤɨɣ  
 ɨɪɝɚɧɢɡɚɰɢɹ ɤɨɧɬɪɨɥɹ ɡɚ ɫɨɛɥɸɞɟɧɢɟɦ ɩɪɢɪɨɞɨɨɯɪɚɧɧɵɯ 

ɧɨɪɦɚɬɢɜɨɜ



8. Ɉɛɴёɦɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɪɚɫɯɨɞɵ ɜ ɩɟɪɢɨɞ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

8.1.1 Ɉɰɟɧɤɚ ɨɛɴёɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ Ƚɗɋ ɩɪɟɞɩɨɥɚɝɚɟɬ ɜɵɩɨɥɧɟɧɢɟ ɨɩɪɟɞɟɥɟɧɧɵɯ ɷɬɚɩɨɜ, 
ɧɚɱɢɧɚɹ ɨɬ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ ɢ ɡɚɤɚɧɱɢɜɚɹ ɭɫɬɚɧɨɜɤɨɣ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

 
Ɍɚɛɥɢɰɚ 8.1.1 – Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɨɤɚɡɚɬɟɥɹ 

ȿɞɢɧɢɰɚ 
ɢɡɦɟɪɟɧɢɹ 

Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 
2034 2035 2036 2037 2038 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ 
ɦɨɳɧɨɫɬɶ 

Ɇȼɬ 417.0 417.0 417.0 417.0 417.0 

ɑɢɫɥɨ ɱɚɫɨɜ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ 

ɑɚɫɵ 3 472.0 3 472.0 3 472.0 3 472.0 3 472.0 

ȼɵɪɚɛɨɬɤɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

Ɇȼɬ*ɱ 120 652.0 120 652.0 120 652.0 120 652.0 120 652.0 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 

% 1.3 1.3 1.3 1.3 1.3 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 
 

Ɇȼɬ*ɱ 1 568.4 1 568.4 1 568.4 1 568.4 1 568.4 

Ɉɛɴɟɦ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

Ɇȼɬ*ɱ 119 083.5 119 083.5 119 083.5 119 083.5 119 083.5 

Ɍɚɪɢɮ ɧɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ 

ɪɭɛ/ 
Ɇȼɬ*ɱ 

2 602.3 2 809.9 3 032.8 3 274.1 3 535.1 

ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɦɥɧ.ɪɭɛ 309, 8 334, 6 361, 1 389, 8 420, 9 

ɇȾɋ ɤ ɜɵɪɭɱɤɟ ɦɥɧ.ɪɭɛ 47, 2 51, 0 55, 0 59, 4 64, 2 
 
ȼɵɜɨɞ: ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ  ɜɫɟ ɩɨɤɚɡɚɬɟɥɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ, 

ɬɚɪɢɮ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, ɜɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɢ ɇȾɋ ɤ ɜɵɪɭɱɤɟ 
ɭɜɟɥɢɱɢɜɚɸɬɫɹ. 

8.1.2 Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ 

Ɏɨɪɦɢɪɨɜɚɧɢɟ ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ ɜɵɩɨɥɧɟɧɨ ɧɚ ɨɫɧɨɜɚɧɢɢ «ɉȺɈ 
«ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 №9 – «ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɉȺɈ «ɊɭɫȽɢɞɪɨ» 
ɧɚ 2017–2042 ɝɝ.) ɫ ɭɱɟɬɨɦ ɪɟɚɥɢɡɨɜɚɧɧɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɭɧɢɮɢɤɚɰɢɢ ɢɫɯɨɞɧɨɣ 
ɢɧɮɨɪɦɚɰɢɢ ɜ ɰɟɥɹɯ ɨɛɟɫɩɟɱɟɧɢɹ ɟɞɢɧɨɝɨ ɩɨɞɯɨɞɚ ɩɪɢ ɮɨɪɦɢɪɨɜɚɧɢɢ 
ɩɪɨɝɧɨɡɧɵɯ ɞɨɤɭɦɟɧɬɨɜ ɧɚ ɫɪɟɞɧɟɫɪɨɱɧɵɣ ɢ ɞɨɥɝɨɫɪɨɱɧɵɣ ɝɨɪɢɡɨɧɬ 
ɩɥɚɧɢɪɨɜɚɧɢɹ ɜɫɟɦɢ ɫɬɪɭɤɬɭɪɧɵɦɢ ɩɨɞɪɚɡɞɟɥɟɧɢɹɦɢ ɈȺɈ «ɊɭɫȽɢɞɪɨ», 
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ɞɨɱɟɪɧɢɦɢ ɢ ɡɚɜɢɫɢɦɵɦɢ ɨɛɳɟɫɬɜɚɦɢ ɈȺɈ «ɊɭɫȽɢɞɪɨ»,ɞɨɱɟɪɧɢɦɢ ɢ 
ɡɚɜɢɫɢɦɵɦɢ ɨɛɳɟɫɬɜɚɦɢ ȾɁɈɈȺɈ «ɊɭɫȽɢɞɪɨ». 

ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɩɟɪɟɱɟɧɶ ɧɚɢɛɨɥɟɟ 
ɡɧɚɱɢɦɵɯ ɩɨɤɚɡɚɬɟɥɟɣ, ɚ ɬɚɤɠɟ ɭɫɥɨɜɢɣ ɢ ɞɨɩɭɳɟɧɢɣ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ 
ɩɨɞɝɨɬɨɜɤɢ ɪɚɫɱɟɬɨɜ ɜ ɪɚɦɤɚɯ ɮɨɪɦɢɪɨɜɚɧɢɹ ɩɪɨɝɧɨɡɧɵɯ ɞɨɤɭɦɟɧɬɨɜ ɧɚ 
ɫɪɟɞɧɟɫɪɨɱɧɭɸ ɢ ɞɨɥɝɨɫɪɨɱɧɭɸ ɩɟɪɫɩɟɤɬɢɜɭ, ɜɤɥɸɱɚɹ ɩɪɨɜɟɞɟɧɢɟ ɪɚɫɱɟɬɚ 
ɩɚɪɚɦɟɬɪɨɜ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ. 

Ɂɚɬɪɚɬɵ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɫɨɡɞɚɧɢɹ ɩɪɨɞɭɤɰɢɢ, ɧɚɡɵɜɚɸɬɫɹ ɬɟɤɭɳɢɦɢ 
ɪɚɫɯɨɞɚɦɢ, ɷɬɨ ɞɟɧɟɠɧɵɟ ɫɪɟɞɫɬɜɚ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɨɰɟɫɫɚ ɢ ɫɨɡɞɚɧɢɹ ɩɪɨɞɭɤɰɢɢ, ɪɚɛɨɬ ɢɥɢ ɭɫɥɭɝ. 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɞɭɤɰɢɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɡɚɜɢɫɢɬ ɨɬ ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ 
ɩɪɟɞɩɪɢɹɬɢɹ, ɬɚɤ ɤɚɤ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɜɟɥɢɱɢɧɭ ɡɚɬɪɚɬ, ɩɪɢɯɨɞɹɳɢɯɫɹ ɧɚ ɟɞɢɧɢɰɭ 
ɩɪɨɞɭɤɰɢɢ. Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɜɫɟ ɮɚɤɬɨɪɵ, ɜɥɢɹɸɳɢɟ ɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɪɚɫɯɨɞɨɜ, 
ɨɤɚɡɵɜɚɸɬ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɟ ɜɥɢɹɧɢɟ ɢ ɧɚ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɞɭɤɰɢɢ. 

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ: 
 ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ; 
 ɪɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ; 
 ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ; 
 ɪɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ;  
 ɪɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ; 
 ɧɚɥɨɝ ɧɚ ɜɨɞɭ. 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɤɚɠɞɨɦɭ ɜɢɞɭ ɚɤɬɢɜɚ, 
ɜ ɫɨɨɬɜɟɬɫɬɜɢɢɫ ɪɚɫɫɱɢɬɚɧɧɨɣ ɧɨɪɦɨɣ ɚɦɨɪɬɢɡɚɰɢɢ. 
Ɋɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ ɩɪɢɧɢɦɚɸɬɫɹ ɜ ɪɚɡɦɟɪɟ (ɨɬ ɫɭɦɦɵ 

ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɣ ɫɬɨɢɦɨɫɬɢ ɢɦɭɳɟɫɬɜɚ ɨɛɴɟɤɬɨɜ ɨɫɧɨɜɧɵɯ ɫɪɟɞɫɬɜ ɢ 
ɨɛɴɟɤɬɨɜ ɧɟɡɚɜɟɪɲɟɧɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɨɩɪɟɞɟɥɟɧɧɨɣ ɞɥɹ ɰɟɥɟɣ ɫɬɪɚɯɨɜɚɧɢɹ, 
ɫ ɭɱɟɬɨɦ ɩɪɢɪɨɫɬɚ ɛɚɥɚɧɫɨɜɨɣ ɫɬɨɢɦɨɫɬɢ ɨɫɧɨɜɧɵɯ ɫɪɟɞɫɬɜ ɦ ɧɟɡɚɜɟɪɲɟɧɧɨɝɨ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɡɚ ɢɫɬɟɤɲɢɣ ɩɟɪɢɨɞ ɨɬ ɞɚɬɵ ɩɨɫɥɟɞɧɟɝɨ ɨɩɪɟɞɟɥɟɧɢɹ 
ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɣ ɫɬɨɢɦɨɫɬɢ): 0,08%. 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ (ɨɩɥɚɬɚ ɬɪɭɞɚ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɡɚɬɪɚɬɵ, 
ɩɪɨɱɢɟ ɪɚɫɯɨɞɵ) ɩɨ Ƚɗɋ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 Ɇȼɬ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ. 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.1.2. 
 

Ɍɚɛɥɢɰɚ 8.1.2 – ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɝɢɞɪɨɭɡɥɚ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ, ɬɵɫ.ɪɭɛ/Ɇɜɬ  ɋɭɦɦɚ, ɦɥɧ.ɪɭɛ. 
Ɋɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ 255,2 106, 4 
ɉɪɨɱɢɟ 274,0 114, 3 
ɂɬɨɝɨ ɩɨ Ƚɗɋ  220, 7 

 
Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɪɟɦɨɧɬ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ 

ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɫɯɨɞɹ ɢɡ ɜɟɥɢɱɢɧɵ ɢɯ ɫɬɨɢɦɨɫɬɢ, ɭɞɟɥɶɧɵɟ ɡɧɚɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ 
ɪɟɦɨɧɬ ɜ ɩɪɨɰɟɧɬɚɯ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.1.3. 
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Ɍɚɛɥɢɰɟ 8.1.3 – ɍɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ 
ɍɫɬɚɧɨɜɥɟɧɧɚɹɦɨɳɧɨɫɬɶ 

(Ɇȼɬ) 
ɗɬɚɩɵ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ ɩɪɨɟɤɬɚ (ɥɟɬ) 

ɨɬ 1 ɞɨ 5 ɨɬ 6 ɞɨ 15 ɨɬ 16 ɞɨ 25 ɫɜɵɲɟ 25 

ɨɬ 400 Ɇȼɬ ɞɨ 999 Ɇȼɬ 0,040% 0,060% 0,080% 0,100% 

 
Ɍɚɛɥɢɰɚ ɩɨ ɮɨɪɦɟ ȿɋɍ 
Ɋɚɫɫɱɢɬɵɜɚɸɬɫɹ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɢɫɯɨɞɹ ɢɡ ɫɬɚɜɨɤ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɟɞɢɧɵɦ ɫɰɟɧɚɪɧɵɦ ɭɫɥɨɜɢɹɦ ɊɭɫȽɢɞɪɨ, ɪɟɡɭɥɶɬɚɬ ɩɪɟɞɫɬɚɜɥɟɧ ɜ 
ɬɚɛɥɢɰɟ 8.1.4. 

 
Ɍɚɛɥɢɰɚ 8.1.4 – Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ ɋɭɦɦɚ, 
ɦɥɧ.ɪɭɛ. 

ȺɈ «ɋɈ – ȿɗɋ» 135,38 ɬɵɫ. ɪɭɛ/Ɇɜɬ 56, 4 
ȺɈ «ȺɌɋ» (ɚɞɦɢɧɢɫɬɪɚɬɨɪ ɬɨɪɝɨɜɨɣ ɫɢɫɬɟɦɵ) 0,001097 ɬɵɫ. ɪɭɛ/Ɇɜɬ*ɱ 3, 9 
ȺɈ «ɐɎɊ» (ɰɟɧɬɪ ɮɢɧɚɧɫɨɜɵɯ ɪɚɫɱɟɬɨɜ) 0,000318 ɬɵɫ. ɪɭɛ/Ɇɜɬ*ɱ 1, 1 
ɂɬɨɝɨ  61, 5 

 
ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 ɬɵɫ. ɤȼɬ*ɱ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɇɚɥɨɝɨɜɵɦ 

ɤɨɞɟɤɫɨɦ ɊɎ ɞɥɹ ɪɟɤɢ ɫɨɫɬɚɜɥɹɟɬ 4,8 ɪɭɛ. 
Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɢɜɟɞɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 8.1.5. 
 

Ɍɚɛɥɢɰɚ 8.1.5 – Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2033 2034 2035 2036 2037 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ, ɦɥɧ.ɪɭɛ. 188,3 203,6 185,9 226,7 274,6 
Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ, ɦɥɧ.ɪɭɛ. 121,7 124,7 127,8 158,8 186,7 
ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ, ɦɥɧ.ɪɭɛ. 110,3 220,6 220,6 220,6 220,6 
Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɮɨɧɞɨɜ, ɦɥɧ.ɪɭɛ. 11,5 12,1 12,4 15,3 28,1 

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ 
ɤɨɦɩɚɧɢɣ, ɦɥɧ.ɪɭɛ. 33,3 61,5 61,5 61,5 61,5 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ, ɦɥɧ.ɪɭɛ. 15,8 17,2 17,2 17,2 17,2 
ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 481,1 639,8 625,7 700,4 789,1 

 
ȼɵɜɨɞ: ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɬɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɧɚ ɚɦɨɪɬɢɡɚɰɢɸ, 

ɫɬɪɚɯɨɜɚɧɢɟ, ɷɤɫɩɥɭɚɬɚɰɢɸ, ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ ɢ ɧɚ ɭɫɥɭɝɢ 
ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ ɩɨɫɬɟɩɟɧɧɨ ɭɜɟɥɢɱɢɜɚɸɬɫɹ, ɧɚɥɨɝ ɧɚ ɜɨɞɭ 
ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ, ɜ ɞɚɥɶɧɟɣɲɟɦ ɧɟ ɢɡɦɟɧɹɟɬɫɹ.  

Ⱦɥɹ ɛɨɥɶɲɟɣ ɧɚɝɥɹɞɧɨɫɬɢ ɬɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɜɢɞɟ ɞɢɚɝɪɚɦɦɵ ɧɚ ɪɢɫɭɧɤɟ 8.1. 
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Ɋɢɫɭɧɨɤ 8.1– ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɩɨ ɝɢɞɪɨɭɡɥɭ, % 

8.1.3 ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 

ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɨɬɬɨɤ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ ɩɨɫɥɟ 
ɡɚɜɟɪɲɟɧɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ƚɗɋ. Ɂɧɚɱɢɬɟɥɶɧɚɹ ɱɚɫɬɶ ɨɬɱɢɫɥɹɟɬɫɹ ɜ 
ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɇɚɥɨɝɨɜɵɦ Ʉɨɞɟɤɫɨɦ ɊɎ.  

ɍɱɬɟɧɵ ɫɥɟɞɭɸɳɢɟ ɧɚɥɨɝɢ: 
 ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ – 20%; 
 ɇȾɋ – 20%; 
 ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ – 34%; 
 ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ – 2,2%  
 ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɧɚ  1 ɬɵɫ. ɤȼɬ.ɱ – 4,8 ɪɭɛ. 
ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɥɶɝɨɬ ɩɪɢɜɟɞɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 8.1.6. 
 

Ɍɚɛɥɢɰɚ 8.1.6– ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2034 2035 2036 2037 2038 
ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 1 493,2 1 625,9 1 750,3 1 871,7 1 992,3 
ɇȾɋ, ɦɥɧ.ɪɭɛ. 218,4 1 628,7 932,2 1 741,1 1 013,1 
ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ, 
ɦɥɧ.ɪɭɛ. 10,3 10,3 10,3 10,3 10,3 

ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ, ɦɥɧ.ɪɭɛ. 270,1 276,7 301,9 397,1 517,9 
ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 1 493,2 1 625,9 1 750,3 1 871,7 1 992,3 

 
ȼɵɜɨɞ ɧɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɢɡɦɟɧɹɸɬɫɹ ɫ ɬɟɱɟɧɢɟɦ ɜɪɟɦɟɧɢ 

8.2 Ɉɰɟɧɤɚ ɫɭɦɦɵ ɩɪɢɛɵɥɢ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ 
ɦɨɳɧɨɫɬɢ 

ɉɪɢɛɵɥɶ ɹɜɥɹɟɬɫɹ ɤɨɧɟɱɧɵɦ ɮɢɧɚɧɫɨɜ ɪɟɡɭɥɶɬɚɬɨɦ ɨɬ ɩɪɨɞɚɠɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɝɟɧɟɪɢɪɭɸɳɟɣ ɤɨɦɩɚɧɢɢ ɢ ɜ ɨɛɳɟɦ ɜɢɞɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɪɚɡɧɢɰɭ 
ɦɟɠɞɭ ɰɟɧɨɣ ɩɪɨɞɭɤɰɢɢ ɢ ɟё ɫɟɛɟɫɬɨɢɦɨɫɬɶɸ.  

32% 

19% 

34% 

2% 10% 

3% 
А̥о̬т̶̛̛̌̚о̦̦̼е отч̛̭ле̛̦́ 

ˀ̵̭̌од̼ ̦̌ ̭т̵̬̌о̛̦̏̌е 

Эк̭плу̌т̶̛̌о̦̦̼е ̌̚т̬̌т̼ 

ˀ̵̭̌од̼ ̦̌ ̬е̥о̦т 
п̬о̛̏̚од̭т̏е̵̦̦̼ ̴о̦до̏ 

ˀ̵̭̌од̼ ̦̌ у̭лу̛̐ 
̬е̐ул̛̬у̀щ̵̛ ко̥п̛̦̜̌ 

ʻ̌ло̐ ̦̌ ̏оду 
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Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɩɟɪɜɵɯ ɥɟɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 8.2.1. 
 

Ɍɚɛɥɢɰɚ 8.2.1– Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2034 2035 2036 2037 2038 
ȼɵɪɭɱɤɚ (ɧɟɬɬɨ), ɦɥɧ.ɪɭɛ. 8 066 8 707 9 395 10 140 10 946 
Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ, ɦɥɧ.ɪɭɛ. 639,8 625,7 700,4 789,1 906,1 
EBITDA (ȼɚɥɨɜɚɹ ɩɪɢɛɵɥɶ), ɦɥɧ.ɪɭɛ. 8 048 8 690 9 378 10 123 10 929 
EBIT(ɩɪɢɛɵɥɶ ɨɬ ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ), ɦɥɧ.ɪɭɛ. 7 529 8 181 8 765 9 398 10 028 
ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 1 505 1 636 1 753 1 879 2 005 
NOPAT (ɱɢɫɬɚɹ ɩɪɢɛɵɥɶ), ɦɥɧ.ɪɭɛ. 6 023 6 545 7 012 7 519 8 022 
ɋɬɚɜɤɚ ɧɚɥɨɝɚ ɧɚ ɩɪɢɛɵɥɶ,% 20.00 20.00 20.00 20.00 20.00 

 
ȼɵɜɨɞ: ɫ ɬɟɱɟɧɢɟ ɜɪɟɦɟɧɢ ɫɬɚɜɤɚ ɧɚɥɨɝɚ ɧɚ ɩɪɢɛɵɥɶ ɧɟ ɢɡɦɟɧɹɟɬɫɹ, ɜɫɟ 

ɨɫɬɚɥɶɧɵɟ ɩɨɤɚɡɚɬɟɥɢ (ɜɵɪɭɱɤɚ, ɬɟɤɭɳɢɟ ɪɚɫɯɨɞɵ, ɜɚɥɨɜɚɹ ɩɪɢɛɵɥɶ, ɩɪɢɛɵɥɶ 
ɨɬ ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ, ɫɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɢ ɢ ɱɢɫɬɚɹ ɩɪɢɛɵɥɶ) 
ɭɜɟɥɢɱɢɜɚɸɬɫɹ. 

8.2.2 Ⱥɧɚɥɢɡ ɞɟɧɟɠɧɵɯ ɩɨɬɨɤɨɜ 

Ⱥɧɚɥɢɡ ɞɟɧɟɠɧɵɯ ɩɨɬɨɤɨɜ ɫ ɭɤɚɡɚɧɢɟɦ ɭɤɪɭɩɧɟɧɧɵɯ  ɷɬɚɩɨɜ ɪɟɚɥɢɡɚɰɢɢ 
ɩɪɨɟɤɬɚ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɜɵɜɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 8.2. 

 

Ɋɢɫɭɧɨɤ 8.2 – Ⱦɟɧɟɠɧɵɟ ɩɨɬɨɤɢ ɩɨ ɩɪɨɟɤɬɭ ɜ ɦɥɧ.ɪɭɛ. 

8.3. Ɉɰɟɧɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ 

Ƚɥɚɜɧɨɣ ɰɟɥɶɸ ɨɰɟɧɤɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ 
ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ, ɫ ɭɱɟɬɨɦ ɭɫɥɨɜɢɣ Ɂɚɤɚɡɱɢɤɚ 
(ɉɪɢɥɨɠɟɧɢɟ ɤ ɩɪɢɤɚɡɭ ɈȺɈ «ɊɭɫȽɢɞɪɨ» ɨɬ 08.02.2016 №92 – «ȿɞɢɧɵɟ 
ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɈȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2016–2041 ɝɝ.») 
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8.3.1 Ɇɟɬɨɞɨɥɨɝɢɹ, ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 

ɐɟɥɶɸ ɨɰɟɧɤɢ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ, 
ɤ ɬɚɤɢɦ ɩɨɤɚɡɚɬɟɥɹɦ ɨɬɧɨɫɹɬɫɹ: 

 ɑɢɫɬɵɣ, ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɨɯɨɞ 
 ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ 
 ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ 
 ɂ ɬ.ɞ. 
Ɋɚɫɱёɬ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ: 
ɚ) «Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɪɚɡɪɚɛɨɬɤɟ 

ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ–ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ», 
ɭɬɜɟɪɠɞɟɧɧɵɯ ɩɪɢɤɚɡɨɦ ɈȺɈ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ» ɨɬ 07.02.2000ɝ. № 54 ɧɚ 
ɨɫɧɨɜɚɧɢɢ Ɂɚɤɥɸɱɟɧɢɹ Ƚɥɚɜɝɨɫɷɤɫɩɟɪɬɢɡɵ Ɋɨɫɫɢɢ ɨɬ 26.05.1999ɝ. №24–16–
1/20–113; 

ɛ)«Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɪɚɡɪɚɛɨɬɤɟ 
ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ–ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ ɧɚ ɫɬɚɞɢɢ 
ɩɪɟɞɌɗɈ ɢ ɌɗɈ», Ɇɨɫɤɜɚ, 2008 ɝ., ɭɬɜɟɪɠɞɟɧɧɵɦɢ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ» ɨɬ 
31.03.2008ɝ № 155 ɢ Ƚɥɚɜɝɨɫɷɤɫɩɟɪɬɢɡɨɣ Ɋɨɫɫɢɢ ɨɬ 26.05.99ɝ. №24–16–1/20–
113. 

ɜ)ɉɪɢɥɨɠɟɧɢɟ ɤ ɩɪɢɤɚɡɭ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 №9 – «ȿɞɢɧɵɟ 
ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017–2042 ɝɝ» 

Ɋɚɫɱёɬɵ ɩɪɨɜɨɞɢɥɢɫɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɥɢɰɟɧɡɢɨɧɧɨɣ ɜɟɪɫɢɢ 
ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ ProjectExpert, ɮɢɪɦɵ ExpertSystems.  

Ⱦɥɹ ɰɟɥɟɣ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɩɪɢɧɢɦɚɸɬɫɹ 
ɫɥɟɞɭɸɳɢɟ ɩɪɟɞɩɨɫɵɥɤɢ: 

ɉɟɪɢɨɞ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɞɥɹ Ȼɪɚɦɶɹɧɫɤɨɣ Ƚɗɋ ɫɨɫɬɚɜɥɹɟɬ 30ɥɟɬ, ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɪɨɤɨɦ ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ɂɫɩɨɥɶɡɭɟɦɚɹ ɩɪɢ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɮɨɪɦɚɰɢɹ ɨɬɪɚɠɚɟɬ 
ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɫɢɬɭɚɰɢɸ, ɫɥɨɠɢɜɲɭɸɫɹ ɧɚ 1 ɤɜ. 2022 ɝɨɞɚ. 

ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ ɱɬɨ ɜ ɬɟɱɟɧɢɢ ɩɪɨɝɧɨɡɧɨɝɨ ɩɟɪɢɨɞɚ ɧɟ ɛɭɞɟɬ ɩɪɨɢɫɯɨɞɢɬɶ 
ɝɥɨɛɚɥɶɧɵɯ ɢɡɦɟɧɟɧɢɣ ɜ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɫɢɬɭɚɰɢɢ, ɫɭɳɟɫɬɜɭɸɳɢɯ ɩɪɚɜɢɥ ɢ 
ɡɚɤɨɧɨɜ. 

8.3.2 Ʉɨɦɦɟɪɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 

ɐɟɥɶ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱёɬɚ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ 
ɪɚɫɱёɬ ɩɨɤɚɡɚɬɟɥɟɣ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.3.1. 

 
Ɍɚɛɥɢɰɚ 8.3.1–ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ «Ȼɪɚɦɶɹɧɫɤɨɣ 
Ƚɗɋ ɧɚ ɪɟɤɟ Ɇɚɦɚ» 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɂɧɚɱɟɧɢɟ 
ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 11,6 
ɉɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ – PB, ɦɟɫ 193 
ɑɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ – NPV, ɪɭɛ 4 185 692 014,51 
ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ – PI, ɪɭɛ. 1.22 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 8.3.1 
ɇɚɢɦɟɧɨɜɚɧɢɟ Ɂɧɚɱɟɧɢɟ 

ȼɧɭɬɪɟɧɧɹɹ ɧɨɪɦɚ ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ – IRR, % 13.01 
ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥ.ɷɧɟɪɝɢɢ, ɪɭɛ/Ʉɜɬ*ɱ 0.25 
ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɪɭɛ/Ʉɜɬ 95 230.41 

 
ȼɵɜɨɞ ɩɪɨɟɤɬ Ȼɪɚɦɶɹɧɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɫɱɢɬɚɟɬɫɹ ɩɪɢɛɵɥɶɧɵɦ ɢ ɦɨɠɟɬ 

ɛɵɬɶ ɪɚɫɫɦɨɬɪɟɧ ɤ ɪɟɚɥɢɡɚɰɢɢ. 

8.3.3 Ȼɸɞɠɟɬɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 

ɉɨɤɚɡɚɬɟɥɢ ɛɸɞɠɟɬɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɬɪɚɠɚɸɬ ɜɥɢɹɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ 
ɩɪɨɟɤɬɚ ɧɚ ɞɨɯɨɞɧɭɸ ɱɚɫɬɶ ɮɟɞɟɪɚɥɶɧɨɝɨ ɢ ɪɟɝɢɨɧɚɥɶɧɨɝɨ ɛɸɞɠɟɬɚ. Ⱦɨɯɨɞɧɚɹ 
ɱɚɫɬɶ ɛɸɞɠɟɬɨɜ ɪɚɡɥɢɱɧɵɯ ɭɪɨɜɧɟɣ ɮɨɪɦɢɪɭɟɬɫɹ ɡɚ ɫɱёɬ ɧɚɥɨɝɨɜɵɯ 
ɩɨɫɬɭɩɥɟɧɢɣ ɜɟɥɢɱɢɧɚ ɤɨɬɨɪɵɯ ɩɨɤɚɡɚɧɚ ɜ ɬɚɛɥɢɰɟ 8.3.2.  

 
Ɍɚɛɥɢɰɚ 8.3.2 – ɉɪɟɞɩɨɥɚɝɚɟɦɵɟɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ 
ɪɟɝɢɨɧɚɥɶɧɵɟ ɛɸɞɠɟɬɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 2034 2035 2036 2037 2038 
ȼ ɮɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ. ɪɭɛɥɟɣ 1 739,4 3 282,4 2 710,2 3 640,5 3 033,1 
ȼ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ. ɪɭɛɥɟɣ 270,1 276,7 301,9 397,1 517,9 
ɂɬɨɝɨ ɧɚɥɨɝɨɜɵɯ ɩɨɫɬɭɩɥɟɧɢɣ, ɦɥɧ. ɪɭɛɥɟɣ 2 009,6 3 559,1 3 012,1 4 037,6 3 551,1 

 
ȼɵɜɨɞ: ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ ɧɚɥɨɝɨɜɵɯ ɜɵɩɥɚɬ ɫ ɤɚɠɞɵɦ 

ɝɨɞɨɦ ɷɤɫɩɥɭɚɬɚɰɢɢ ɭɜɟɥɢɱɢɜɚɟɬɫɹ. 

9. ɋɨɜɪɟɦɟɧɧɵɟ ɦɚɬɟɪɢɚɥɵ ɞɥɹ ɝɟɪɦɟɬɢɡɚɰɢɢ ɮɢɥɶɬɪɭɸɳɢɯ 
ɲɜɨɜ ɢ ɬɪɟɳɢɧ ɜ ɛɟɬɨɧɧɵɯ ɫɨɨɪɭɠɟɧɢɹɯ 

9.1 Ɉɛɳɢɟ ɩɨɥɨɠɟɧɢɹ 

ȼ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɹɯ, ɨɬɥɢɱɚɸɳɢɯɫɹ ɛɨɥɶɲɢɦ ɫɪɨɤɨɦ 
ɫɥɭɠɛɵ, ɨɞɧɢɦ ɢɡ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɹɜɥɹɸɬɫɹ ɭɩɥɨɬɧɹɸɳɢɟ ɭɫɬɪɨɣɫɬɜɚ 
ɞɟɮɨɪɦɚɰɢɨɧɧɵɯ ɲɜɨɜ. Ʉɨɧɫɬɪɭɤɰɢɢ ɭɩɥɨɬɧɟɧɢɣ ɞɨɥɠɧɵ ɛɵɬɶ ɧɚɞёɠɧɵɦɢ ɜ 
ɷɤɫɩɥɭɚɬɚɰɢɢ. Ƚɟɪɦɟɬɢɡɚɰɢɸ ɲɜɨɜ ɢ ɬɪɟɳɢɧ ɜ ɛɟɬɨɧɟ ɩɪɨɜɨɞɹɬ ɫ ɰɟɥɶɸ 
ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɦɨɧɨɥɢɬɧɨɫɬɢ, ɭɫɬɪɚɧɟɧɢɹ ɮɢɥɶɬɪɚɰɢɢ, ɩɨɜɵɲɟɧɢɹ 
ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ ɜ ɰɟɥɨɦ.  

ɒɨɜ ɞɨɥɠɟɧ ɢɦɟɬɶ ɲɢɪɢɧɭ, ɩɨɡɜɨɥɹɸɳɭɸ ɨɬɞɟɥɶɧɵɦ ɱɚɫɬɹɦ ɫɨɨɪɭɠɟɧɢɹ 
ɧɟɡɚɜɢɫɢɦɨ ɩɟɪɟɦɟɳɚɬɶɫɹ ɢ ɜɤɥɸɱɚɬɶ ɜ ɫɟɛɹ ɷɥɟɦɟɧɬɵ ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ 
ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɨɫɬɶ, ɚ ɬɚɤ ɠɟ ɜɨɡɦɨɠɧɨɫɬɶ ɧɚɛɥɸɞɟɧɢɹ ɡɚ ɪɚɛɨɬɨɣ ɲɜɚ.  

Ɉɫɧɨɜɧɵɦɢ ɩɪɢɱɢɧɚɦɢ ɮɢɥɶɬɪɚɰɢɢ ɜɨɞɵ ɱɟɪɟɡ ɭɩɥɨɬɧɟɧɢɹ 
ɞɟɮɨɪɦɚɰɢɨɧɧɵɯ ɲɜɨɜ ɜ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɹɯ ɹɜɥɹɸɬɫɹ: 

 ɫɬɚɪɟɧɢɟ ɢ ɪɚɡɪɭɲɟɧɢɟ ɦɚɬɟɪɢɚɥɚ ɭɩɥɨɬɧɢɬɟɥɹ; 
 ɧɟɤɚɱɟɫɬɜɟɧɧɨɟ ɩɪɨɜɟɞɟɧɢɟ ɪɚɛɨɬ; 
 ɧɟɩɪɚɜɢɥɶɧɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ ɭɩɥɨɬɧɟɧɢɹ ɜ ɲɜɟ; 
 ɪɚɡɭɩɥɨɬɧɟɧɢɟ ɢɥɢ ɭɩɥɨɬɧɟɧɢɟ ɲɜɚ ɩɪɢ ɧɟɪɚɜɧɨɦɟɪɧɨɣ ɧɚɝɪɭɡɤɟ. 
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9.2 Ɍɢɩɵ ɢ ɤɨɧɫɬɪɭɤɰɢɢ ɞɟɮɨɪɦɚɰɢɨɧɧɵɯ ɲɜɨɜ 

ȼ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɹɯ ɞɟɮɨɪɦɚɰɢɨɧɧɵɟ ɲɜɵ ɩɨɞɪɚɡɞɟɥɹɸɬ 
ɩɨ ɧɚɡɧɚɱɟɧɢɸ: 

 ɬɟɦɩɟɪɚɬɭɪɧɵɟ – ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɞɥɹ ɤɨɦɩɟɧɫɚɰɢɢ 
ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɤɨɥɟɛɚɧɢɣ ɜ ɛɟɬɨɧɧɨɣ ɤɥɚɞɤɟ ɜ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɣ ɩɟɪɢɨɞ; 

 ɬɟɦɩɟɪɚɬɭɪɧɨ–ɨɫɚɞɨɱɧɵɟ – ɤɨɦɩɟɧɫɢɪɭɸɬ ɞɟɮɨɪɦɚɰɢɢ, 
ɜɵɡɵɜɚɟɦɵɟ ɬɟɦɩɟɪɚɬɭɪɧɵɦɢ ɤɨɥɟɛɚɧɢɹɦɢ ɢ ɧɟɪɚɜɧɨɦɟɪɧɵɦɢ ɨɫɚɞɤɚɦɢ 
ɫɨɨɪɭɠɟɧɢɹ; 

 ɭɫɚɞɨɱɧɵɟ – ɤɨɦɩɟɧɫɢɪɭɸɬ ɞɟɮɨɪɦɚɰɢɢ, ɜɵɡɵɜɚɟɦɵɟ ɩɨɫɬɟɩɟɧɧɵɦ 
ɩɚɞɟɧɢɟɦ ɬɟɦɩɟɪɚɬɭɪɵ ɛɟɬɨɧɚ ɢ ɟɝɨ ɭɫɚɞɤɨɣ. 

ɒɜɵ ɬɚɤɠɟ ɩɨɞɪɚɡɞɟɥɹɸɬ ɧɚ ɜɪɟɦɟɧɧɵɟ ɢ ɩɨɫɬɨɹɧɧɵɟ: 
 ɜɪɟɦɟɧɧɵɟ (ɫɬɪɨɢɬɟɥɶɧɵɟ) – ɭɫɬɪɚɢɜɚɟɦɵɟ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

ɞɥɹ ɪɚɫɫɟɢɜɚɧɢɹ ɬɟɩɥɚ ɨɬ ɫɜɟɠɟɭɥɨɠɟɧɧɨɝɨ ɛɟɬɨɧɚ ɢ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ 
ɬɪɟɳɢɧɨɨɛɪɚɡɨɜɚɧɢɹ ɨɬ ɬɟɩɥɚ ɷɤɡɨɬɟɪɦɢɢ; 

 ɩɨɫɬɨɹɧɧɵɟ – ɩɪɟɞɨɬɜɪɚɳɚɸɬ ɬɟɦɩɟɪɚɬɭɪɧɵɟ ɬɪɟɳɢɧɨɨɛɪɚɡɨɜɚɧɢɹ 
ɢ ɞɟɮɨɪɦɚɰɢɢ ɫɨɨɪɭɠɟɧɢɹ ɨɬ ɧɟɪɚɜɧɨɦɟɪɧɵɯ ɨɫɚɞɨɤ ɨɫɧɨɜɚɧɢɹ ɜ ɩɟɪɢɨɞ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɨɨɪɭɠɟɧɢɣ; 

Ʉɨɧɫɬɪɭɤɰɢɢ ɲɜɨɜ ɨɩɪɟɞɟɥɹɸɬɫɹ:  
 ɧɚɡɧɚɱɟɧɢɟɦ;  
 ɭɫɥɨɜɢɹɦɢ ɪɚɛɨɬɵ ɜ ɫɨɨɪɭɠɟɧɢɢ;  
 ɞɟɣɫɬɜɭɸɳɢɦɢ ɧɚɝɪɭɡɤɚɦɢ ɢ ɜɨɡɞɟɣɫɬɜɢɹɦɢ;  
 ɜɟɥɢɱɢɧɨɣ ɢɯ ɞɟɮɨɪɦɚɰɢɢ (ɪɚɫɤɪɵɬɢɹ) ɜ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɫɨɨɪɭɠɟɧɢɹ;  
 ɦɚɬɟɪɢɚɥɨɦ, ɢɫɩɨɥɶɡɭɟɦɵɦ ɞɥɹ ɡɚɩɨɥɧɟɧɢɹ;  
 ɞɨɫɬɭɩɧɨɫɬɶɸ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɟɦɨɧɬɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ. 
Ɍɟɦɩɟɪɚɬɭɪɧɵɟ ɲɜɵ ɢɦɟɸɬ ɲɢɪɢɧɭ 0,5 – 1,0 ɫɦ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɧɟ ɛɨɥɟɟ 5 

ɦ ɨɬ ɥɢɰɟɜɵɯ ɝɪɚɧɟɣ ɢ ɝɪɟɛɧɹ, ɚ ɜɧɭɬɪɢ ɬɟɥɚ ɩɥɨɬɢɧɵ – ɲɢɪɢɧɭ ɧɟ ɛɨɥɟɟ 0,1 – 
0,3 ɫɦ. Ɍɟɦɩɟɪɚɬɭɪɧɨ – ɨɫɚɞɨɱɧɵɟ ɲɜɵ ɢɦɟɸɬ ɲɢɪɢɧɭ 1– 2 ɫɦ ɜ ɩɪɟɞɟɥɚɯ 
ɮɭɧɞɚɦɟɧɬɧɨɣ ɩɥɢɬɵ ɩɥɨɬɢɧɵ ɢ ɜɨɞɨɛɨɹ ɩɪɢ ɥɸɛɵɯ ɧɟɫɤɚɥɶɧɵɯ ɢ 
ɩɨɥɭɫɤɚɥɶɧɵɯ ɝɪɭɧɬɚɯ ɨɫɧɨɜɚɧɢɹ, ɚ ɜɵɲɟ ɮɭɧɞɚɦɟɧɬɧɨɣ ɩɥɢɬɵ ɩɥɨɬɢɧɵ ɧɚ 
ɧɟɫɤɚɥɶɧɵɯ ɝɪɭɧɬɚɯ ɨɫɧɨɜɚɧɢɹ ɭɫɬɪɚɢɜɚɸɬɫɹ ɲɢɪɢɧɨɣ ɧɟ ɦɟɧɟɟ 5 ɫɦ. 

ɉɨ ɝɟɨɦɟɬɪɢɢ ɲɜɵ ɞɟɥɹɬɫɹ ɧɚ ɩɥɨɫɤɢɟ, ɲɬɪɚɛɨɜɢɞɧɵɟ ɢ ɥɨɦɚɧɵɟ. 
Ʉɨɧɫɬɪɭɤɰɢɢ ɩɨɫɬɨɹɧɧɵɯ ɞɟɮɨɪɦɚɰɢɨɧɧɵɯ ɲɜɨɜ ɜɤɥɸɱɚɸɬ: 
 ɭɩɥɨɬɧɟɧɢɟ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɟ ɟɝɨ ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɨɫɬɶ; 
 ɞɪɟɧɚɠɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɞɥɹ ɨɬɜɨɞɚ ɩɪɨɮɢɥɶɬɪɨɜɚɜɲɟɣɫɹ ɱɟɪɟɡ 

ɭɩɥɨɬɧɟɧɢɟ ɢɥɢ ɜ ɨɛɯɨɞ ɟɝɨ ɜɨɞɵ; 
 ɫɦɨɬɪɨɜɵɟ ɲɚɯɬɵ ɢ ɝɚɥɟɪɟɢ ɞɥɹ ɧɚɛɥɸɞɟɧɢɹ ɡɚ ɫɨɫɬɨɹɧɢɟɦ ɲɜɚ ɢ 

ɪɟɦɨɧɬɚ ɭɩɥɨɬɧɟɧɢɹ. 
ɍɩɥɨɬɧɟɧɢɹ ɩɨɫɬɨɹɧɧɵɯ ɞɟɮɨɪɦɚɰɢɨɧɧɵɯ ɲɜɨɜ ɩɥɨɬɢɧ ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ: 
 ɩɨ ɪɚɫɩɨɥɨɠɟɧɢɸ ɜ ɲɜɟ – ɧɚ ɜɟɪɬɢɤɚɥɶɧɵɟ, ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɢ 

ɤɨɧɬɭɪɧɵɟ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ – 9.1; 
 ɩɨ ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɦɚɬɟɪɢɚɥɚɦ – ɧɚ ɞɢɚɮɪɚɝɦɵ ɢɡ ɦɟɬɚɥɥɚ, ɪɟɡɢɧɵ ɢ 

ɩɥɚɫɬɢɱɟɫɤɢɯ ɦɚɫɫ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ – 9.2/ɚ;  
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 ɲɩɨɧɤɢ ɢ ɩɪɨɤɥɚɞɤɢ ɢɡ ɚɫɮɚɥɶɬɨɜɵɯ ɦɚɬɟɪɢɚɥɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ 
ɪɢɫɭɧɤɟ – 9.2/6; 

 ɢɧɴɟɤɰɢɨɧɧɵɟ (ɭɩɥɨɬɧɹɸɳɢɟ, ɛɢɬɭɦɢɡɚɰɢɹ) ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ 
ɪɢɫɭɧɤɟ – 9.2/ɜ;  

 ɛɪɭɫɶɹ ɢ ɩɥɢɬɵ ɢɡ ɛɟɬɨɧɚ ɢ ɠɟɥɟɡɨɛɟɬɨɧɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 
– 9.2/ɝ. 

 
ɬ–ɲɨɜ; 5,6,7 –ɜɟɪɬɢɤɚɥɶɧɵɟ, ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɢ ɤɨɧɬɭɪɧɵɟ ɭɩɥɨɬɧɟɧɢɹ; 8 – ɞɪɟɧɚɠɧɨɟ 

ɭɫɬɪɨɣɫɬɜɨ; 9 – ɫɦɨɬɪɨɜɚɹ ɲɚɯɬɚ; 10 – ɫɦɨɬɪɨɜɚɹ ɝɚɥɟɪɟɹ 
 

Ɋɢɫɭɧɨɤ – 9.1ɋɯɟɦɵ ɪɚɫɩɨɥɨɠɟɧɢɹ ɭɩɥɨɬɧɟɧɢɣ ɜ ɩɨɫɬɨɹɧɧɵɯ 
ɞɟɮɨɪɦɚɰɢɨɧɧɵɯ ɲɜɚɯ ɩɥɨɬɢɧ ɧɚ ɫɤɚɥɶɧɨɦ (ɚ,ɛ) ɢ ɧɟ ɫɤɚɥɶɧɨɦ (ɜ,ɝ) ɨɫɧɨɜɚɧɢɹɯ 

 

ɚ – ɞɢɚɮɪɚɝɦɵ ɢɡ ɦɟɬɚɥɥɚ, ɪɟɡɢɧɵ ɢ ɩɥɚɫɬɢɱɟɫɤɢɣ ɦɚɫɫ; ɛ – ɲɩɨɧɤɢ ɢ ɩɪɨɤɥɚɞɤɢ ɢɡ 
ɚɫɮɚɥɶɬɨɜɵɯ ɦɚɬɟɪɢɚɥɨɜ; ɜ – ɢɧɴɟɤɰɢɨɧɧɵɟ (ɰɟɦɟɧɬɚɰɢɹ ɢ ɛɢɬɭɦɢɡɚɰɢɹ) ɭɩɥɨɬɧɟɧɢɹ; 

ɝ – ɛɪɭɫɶɹ ɢ ɩɥɢɬɵ ɢɡ ɛɟɬɨɧɚ ɢ ɠɟɥɟɡɨɛɟɬɨɧɚ. 
 

Ɋɢɫɭɧɨɤ – 9.2ɋɯɟɦɵ ɨɫɧɨɜɧɵɯ ɭɩɥɨɬɧɟɧɢɣ ɞɟɮɨɪɦɚɰɢɨɧɧɵɯ ɲɜɨɜ 
ɛɟɬɨɧɧɵɯ ɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ 
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ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɩɪɨɟɤɬɨɜ ɪɟɦɨɧɬɚ ɭɩɥɨɬɧɟɧɢɣ ɞɟɮɨɪɦɚɰɢɨɧɧɵɯ ɲɜɨɜ 

ɫɥɟɞɭɟɬ ɫɨɛɥɸɞɚɬɶ ɬɪɟɛɨɜɚɧɢɹ ɋɉ 40.13330.2012 «ɉɥɨɬɢɧɵ ɛɟɬɨɧɧɵɟ ɢ 
ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 2.06.06–85», ɚ ɢɦɟɧɧɨ: 

 ɦɚɬɟɪɢɚɥ ɭɩɥɨɬɧɟɧɢɹ ɞɨɥɠɟɧ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɪɢɦɵɤɚɬɶ ɤ ɛɟɬɨɧɭ 
ɫɟɤɰɢɣ, ɨɛɪɚɡɭɸɳɢɯ ɲɨɜ; 

 ɜɟɥɢɱɢɧɚ ɫɠɢɦɚɸɳɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɤɨɧɬɚɤɬɟ ɚɫɮɚɥɶɬɨɜɨɝɨ 
ɦɚɬɟɪɢɚɥɚ ɭɩɥɨɬɧɟɧɢɹ ɫ ɛɟɬɨɧɨɦ ɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɫɟɱɟɧɢɢ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ 
ɦɟɧɟɟ ɜɟɥɢɱɢɧɵ ɜɧɟɲɧɟɝɨ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɜ ɬɨɦ ɠɟ ɫɟɱɟɧɢɢ; 

 ɫɪɟɞɧɢɟ ɝɪɚɞɢɟɧɬɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɧɚɩɨɪɚ ɩɨ ɤɨɧɬɭɪɭ 
ɭɩɥɨɬɧɟɧɢɣ ɲɜɚ ɧɟ ɞɨɥɠɧɵ ɩɪɟɜɵɲɚɬɶ ɤɪɢɬɢɱɟɫɤɢɯ ɝɪɚɞɢɟɧɬɨɜ: ɞɥɹ 
ɝɪɚɜɢɬɚɰɢɨɧɧɵɯ ɢ ɦɚɫɫɢɜɧɨ–ɤɨɧɬɪɮɨɪɫɧɵɯ ɩɥɨɬɢɧ – 25; ɞɥɹ ɚɪɨɱɧɵɯ ɢ 
ɚɪɨɱɧɨ–ɝɪɚɜɢɬɚɰɢɨɧɧɵɯ ɩɥɨɬɢɧ ɢ ɞɥɹ ɚɪɨɱɧɵɯ ɧɚɩɨɪɧɵɯ ɩɟɪɟɤɪɵɬɢɣ 
ɦɧɨɝɨɚɪɨɱɧɵɯ ɩɥɨɬɢɧ – 50. 

 ɤɨɧɫɬɪɭɤɰɢɹ ɞɟɮɨɪɦɚɰɢɨɧɧɨɝɨ ɲɜɚ ɞɨɥɠɧɚ ɛɵɬɶ ɪɚɛɨɬɨɫɩɨɫɨɛɧɚ ɜɨ 
ɜɫɟɦ ɞɢɚɩɚɡɨɧɟ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ. 

9.3 Ɉɫɧɨɜɧɵɟ ɩɪɢɱɢɧɵ ɮɢɥɶɬɪɚɰɢɢ ɜɨɞɵ ɱɟɪɟɡ ɭɩɥɨɬɧɟɧɢɹ 
ɞɟɮɨɪɦɚɰɢɨɧɧɵɯ ɲɜɨɜ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 

Ɉɫɧɨɜɧɵɦɢ ɮɚɤɬɨɪɚɦɢ, ɨɩɪɟɞɟɥɹɸɳɢɦɢ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɪɟɦɨɧɬɚ 
ɭɩɥɨɬɧɟɧɢɣ ɞɟɮɨɪɦɚɰɢɨɧɧɵɯ ɲɜɨɜ, ɹɜɥɹɸɬɫɹ: 

 ɩɨɹɜɥɟɧɢɟ ɢ ɧɚɪɚɫɬɚɧɢɟ ɮɢɥɶɬɪɚɰɢɢ ɜɨɞɵ ɱɟɪɟɡ ɲɨɜ; 
 ɪɚɡɪɭɲɟɧɢɟ ɭɩɥɨɬɧɟɧɢɣ ɲɜɚ. 
ɉɪɢɱɢɧɚɦɢ ɮɢɥɶɬɪɚɰɢɢ ɜɨɞɵ ɱɟɪɟɡ ɲɨɜ ɦɨɝɭɬ ɛɵɬɶ: 
 ɧɟɤɚɱɟɫɬɜɟɧɧɨɟ ɜɵɩɨɥɧɟɧɢɟ ɲɜɚ, ɟɝɨ ɭɩɥɨɬɧɟɧɢɣ ɢɥɢ ɧɟɭɞɚɱɧɚɹ ɢɯ 

ɤɨɧɫɬɪɭɤɰɢɹ, ɧɟ ɨɬɜɟɱɚɸɳɚɹ ɭɫɥɨɜɢɹɦ ɪɚɛɨɬɵ ɲɜɚ; 
 ɧɟɭɞɚɱɧɵɣ ɜɵɛɨɪ ɦɚɬɟɪɢɚɥɚ ɭɩɥɨɬɧɟɧɢɹ, ɧɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ 

ɭɫɥɨɜɢɹɦ ɢ ɬɪɟɛɨɜɚɧɢɹɦ ɧɚɞɟɠɧɨɣ ɪɚɛɨɬɵ ɤɨɧɫɬɪɭɤɰɢɢ; 
 ɫɬɚɪɟɧɢɟ, ɪɚɡɪɭɲɟɧɢɟ ɢ ɜɵɬɟɤɚɧɢɟ (ɜ ɫɥɭɱɚɟ ɦɚɫɬɢɱɧɨɝɨ) 

ɭɩɥɨɬɧɟɧɢɹ ɲɜɚ ɢ ɨɤɪɭɠɚɸɳɟɝɨ ɲɨɜ ɛɟɬɨɧɚ. 
ȼɨɞɚ ɦɨɠɟɬ ɮɢɥɶɬɪɨɜɚɬɶ ɱɟɪɟɡ ɛɟɬɨɧ, ɩɨɷɬɨɦɭ ɩɪɟɠɞɟ, ɱɟɦ ɩɪɢɧɢɦɚɬɶ 

ɪɟɲɟɧɢɟ ɨ ɪɟɦɨɧɬɟ ɭɩɥɨɬɧɟɧɢɣ ɲɜɚ, ɧɟɨɛɯɨɞɢɦɨ ɜɵɹɜɢɬɶ ɩɪɢɪɨɞɭ 
ɩɨɫɬɭɩɚɸɳɟɣ ɜ ɧɟɝɨ ɜɨɞɵ, ɫɬɟɩɟɧɶ ɜɨɞɨɩɪɨɧɢɰɚɟɦɨɫɬɢ ɛɟɬɨɧɚ ɜ ɨɛɥɚɫɬɢ ɲɜɚ, 
ɫɬɟɩɟɧɶ ɜɨɞɨɩɪɨɧɢɰɚɟɦɨɫɬɢ ɭɩɥɨɬɧɟɧɢɣ ɢ ɫɚɦɨɝɨ ɲɜɚ. 

ɋɬɟɩɟɧɶ ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɨɫɬɢ ɛɟɬɨɧɚ ɢ ɞɟɮɨɪɦɚɰɢɨɧɧɵɯ ɲɜɨɜ ɜ 
ɬɨɧɤɨɫɬɟɧɧɵɯ ɛɟɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɹɯ ɨɰɟɧɢɜɚɟɬɫɹ ɜɢɡɭɚɥɶɧɨ ɢɥɢ ɫ ɩɨɦɨɳɶɸ 
ɭɫɬɚɧɨɜɨɤ ɢ ɩɪɢɛɨɪɨɜ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɜɨɞɨɩɪɨɧɢɰɚɟɦɨɫɬɢ 
(ɜɨɡɞɭɯɨɩɪɨɧɢɰɚɟɦɨɫɬɢ) ɷɥɟɦɟɧɬɨɜ ɛɟɬɨɧɧɵɯ ɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɜ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɭɫɥɨɜɢɹɯ. 

ɋɬɟɩɟɧɶ ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɨɫɬɢ ɛɟɬɨɧɚ ɜ ɦɚɫɫɢɜɧɵɯ ɫɨɨɪɭɠɟɧɢɹɯ ɢ ɞɨɥɹ ɜ 
ɧɟɦ ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɨɫɬɢ ɞɟɮɨɪɦɚɰɢɨɧɧɵɯ ɲɜɨɜ ɩɪɢ ɪɟɲɟɧɢɢ ɨ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɢɯ ɪɟɦɨɧɬɚ ɦɨɠɟɬ ɛɵɬɶ ɨɰɟɧɟɧɚ: ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨ; ɩɭɬɟɦ 
ɫɪɚɜɧɟɧɢɹ ɪɚɫɯɨɞɨɜ ɜɨɞɵ, ɜɵɬɟɤɚɸɳɟɣ ɱɟɪɟɡ ɫɨɫɟɞɧɢɟ, ɲɜɵ ɫɨɨɪɭɠɟɧɢɹ. 
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9.4 ȼɢɞɵ ɬɪɟɳɢɧ ɜ ɛɟɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɹɯ ɢ ɩɪɢɱɢɧɵ ɢɯ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ȼɢɞɵ ɬɪɟɳɢɧ ɢ ɩɪɢɱɢɧɵ ɢɯ ɩɨɹɜɥɟɧɢɹ ɬɟɫɧɨ ɜɡɚɢɦɨɫɜɹɡɚɧɵ, ɩɨɷɬɨɦɭ ɜɫɟ 
ɬɪɟɳɢɧɵ ɞɟɥɹɬ ɧɚ ɞɜɚ ɜɢɞɚ – ɩɨɹɜɢɜɲɢɟɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɜɨɡɞɟɣɫɬɜɢɹ ɜɧɟɲɧɢɯ 
ɫɢɥ ɢ ɜɧɭɬɪɟɧɧɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɜ ɦɚɬɟɪɢɚɥɟ. 

ȼɧɟɲɧɢɟ ɫɢɥɵ, ɬɚɤɢɟ ɤɚɤ ɪɚɫɬɹɠɟɧɢɟ, ɩɪɨɜɨɰɢɪɭɸɬ ɯɚɪɚɤɬɟɪɧɵɟ 
ɩɨɜɪɟɠɞɟɧɢɹ. Ɍɚɤ, ɧɚ ɢɡɝɢɛɟ ɚɪɦɚɬɭɪɵ, ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨ ɨɫɢ ɨɛɵɱɧɨ 
ɩɨɹɜɥɹɸɬɫɹ ɬɪɟɳɢɧɵ, ɩɨɫɤɨɥɶɤɭ ɢɦɟɧɧɨ ɧɚ ɡɨɧɭ ɢɡɝɢɛɚ ɩɪɢɯɨɞɢɬɫɹ ɧɚɢɛɨɥɟɟ 
ɫɢɥɶɧɨɟ ɪɚɫɬɹɠɟɧɢɟ. ɇɚ ɛɚɡɟ ɷɬɢɯ ɬɪɟɳɢɧ ɧɟɪɟɞɤɨ ɩɨɹɜɥɹɸɬɫɹ ɬɪɟɳɢɧɵ ɫɞɜɢɝɚ. 
Ɉɧɢ ɨɛɵɱɧɨ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɞɢɚɝɨɧɚɥɶɧɨ ɤ ɨɫɢ ɚɪɦɚɬɭɪɵ. 

ɉɨɪɨɣ, ɩɪɢ ɫɢɥɶɧɨɦ ɰɟɧɬɪɚɥɶɧɨɦ ɪɚɫɬɹɠɟɧɢɢ ɢ ɛɨɥɶɲɢɯ ɧɚɝɪɭɡɤɚɯ 
ɩɨɹɜɥɹɸɬɫɹ ɫɤɜɨɡɧɵɟ ɬɪɟɳɢɧɵ, ɩɪɨɧɢɡɵɜɚɸɳɢɟ ɛɟɬɨɧ ɩɨɥɧɨɫɬɶɸ. Ɉɧɢ 
ɨɫɨɛɟɧɧɨ ɨɩɚɫɧɵ, ɤɨɝɞɚ ɩɨɹɜɥɹɸɬɫɹ ɧɚ ɩɨɬɨɥɨɱɧɵɯ ɛɟɬɨɧɧɵɯ ɷɥɟɦɟɧɬɚɯ, 
ɩɨɫɤɨɥɶɤɭ ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ ɨɛɪɭɲɟɧɢɸ ɤɨɧɫɬɪɭɤɰɢɢ. 

ɉɚɪɚɥɥɟɥɶɧɨ ɫɬɟɪɠɧɹɦ ɚɪɦɚɬɭɪɵ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɬɪɟɳɢɧɵ ɧɚ ɫɬɵɤɚɯ 
ɦɚɧɤɢɪɨɜɤɢ ɢ ɫɨɟɞɢɧɟɧɢɹ ɫɬɟɪɠɧɟɣ ɚɪɦɚɬɭɪɵ. ɑɚɳɟ ɜɫɟɝɨ ɩɪɢɱɢɧɨɣ ɢɯ 
ɩɨɹɜɥɟɧɢɹ ɫɬɚɧɨɜɢɬɫɹ ɧɟɫɨɛɥɸɞɟɧɢɟ ɬɟɯɧɨɥɨɝɢɢ ɚɪɦɢɪɨɜɚɧɢɹ ɛɟɬɨɧɚ. 

ɉɪɢɱɢɧɚɦɢ ɩɨɹɜɥɟɧɢɹ ɬɪɟɳɢɧ ɛɟɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɦɨɝɭɬ ɹɜɥɹɬɶɫɹ 
ɫɢɥɶɧɵɟ ɧɚɝɪɭɡɤɢ ɧɚ ɪɚɫɬɹɠɟɧɢɟ ɢɥɢ ɫɠɚɬɢɟ, ɢɡ–ɡɚ ɱɟɝɨ ɛɟɬɨɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ 
ɦɨɝɭɬ ɞɚɜɚɬɶ ɬɪɟɳɢɧɵ. ɑɚɫɬɨ ɷɬɨ ɩɪɨɢɫɯɨɞɢɬ, ɤɨɝɞɚ ɧɚɝɪɭɡɤɚ ɧɚ ɷɥɟɦɟɧɬɵ 
ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɧɟɩɪɚɜɢɥɶɧɨ, ɢɥɢ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɦɚɪɤɢ ɛɟɬɨɧɚ, 
ɧɟ ɨɬɜɟɱɚɸɳɢɟ ɬɪɟɛɨɜɚɧɢɹɦ ɞɥɹ ɜɨɡɜɨɞɢɦɵɯ ɤɨɧɫɬɪɭɤɰɢɣ. Ɍɚɤɠɟ ɬɪɟɳɢɧɵ 
ɦɨɝɭɬ ɨɛɪɚɡɨɜɚɬɶɫɹ, ɟɫɥɢ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɛɵɥɨ ɜɨɡɨɛɧɨɜɥɟɧɨ ɩɨɫɥɟ ɞɨɥɝɨɝɨ 
ɩɟɪɟɪɵɜɚ, ɛɟɡ ɩɪɨɜɟɞɟɧɢɹ ɢɫɩɵɬɚɧɢɣ ɭɠɟ ɜɨɡɜɟɞёɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ. 

ȿɳё ɨɞɧɨɣ ɩɪɢɱɢɧɨɣ ɩɨɹɜɥɟɧɢɹ ɬɪɟɳɢɧ, ɹɜɥɹɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 
ɧɟɤɚɱɟɫɬɜɟɧɧɵɯ ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ.  

ȼɧɟɲɧɢɟ ɮɚɤɬɨɪɵ, ɬɚɤɢɟ ɤɚɤ ɩɟɪɟɩɚɞɵ ɬɟɦɩɟɪɚɬɭɪ ɢ ɜɥɚɠɧɨɫɬɶ, ɚ ɬɚɤɠɟ 
ɧɟɪɚɜɧɨɦɟɪɧɵɟ ɨɫɚɞɤɢ ɫɨɨɪɭɠɟɧɢɹ, ɦɨɝɭɬ ɫɤɚɡɚɬɶɫɹ ɧɚ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɚ ɢ 
ɩɪɢɜɟɫɬɢ ɤ ɨɛɪɚɡɨɜɚɧɢɸ ɬɪɟɳɢɧ.  

9.5 Ɇɚɬɟɪɢɚɥɵ ɞɥɹ ɝɟɪɦɟɬɢɡɚɰɢɢ ɮɢɥɶɬɪɭɸɳɢɯ ɞɟɮɨɪɦɚɰɢɨɧɧɵɯ 
ɲɜɨɜ ɢ ɬɪɟɳɢɧ 

ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɞɨɥɠɧɵ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɦɚɬɟɪɢɚɥɵ, 
ɫɜɨɣɫɬɜɚ ɤɨɬɨɪɵɯ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɫɨɨɬɜɟɬɫɬɜɟɧɧɵɦɢ ɬɟɯɧɢɱɟɫɤɢɦɢ 
ɭɫɥɨɜɢɹɦɢ ɢ ȽɈɋɌ. ȼ ɞɟɮɨɪɦɚɰɢɨɧɧɵɯ ɲɜɚɯ ɫɥɟɞɭɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɤɨɦɩɥɟɤɫ 
ɦɚɬɟɪɢɚɥɨɜ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɢɯ ɤɚɱɟɫɬɜɟɧɧɨɟ ɭɩɥɨɬɧɟɧɢɟ ɢ ɝɟɪɦɟɬɢɡɚɰɢɸ: 

 ɝɟɪɦɟɬɢɡɢɪɭɸɳɢɟ ɦɚɫɬɢɤɢ (ɝɟɪɦɟɬɢɤɢ); 
 ɭɩɥɨɬɧɹɸɳɢɟ ɦɚɬɟɪɢɚɥɵ; 
 ɥɟɧɬɨɱɧɵɟ ɦɚɬɟɪɢɚɥɵ; 
 ɝɪɭɧɬɨɜɨɱɧɵɟ ɫɨɫɬɚɜɵ; 
 ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɟ ɦɚɬɟɪɢɚɥɵ. 
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9.5.1 Ɉɫɧɨɜɧɵɟ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ȽɌɋ, ɭɱɢɬɵɜɚɟɦɵɟ ɩɪɢ ɩɨɞɝɨɬɨɜɤɟ ɤ 
ɩɪɨɜɟɞɟɧɢɸ ɪɟɦɨɧɬɚ ɲɜɨɜ ɢ ɬɪɟɳɢɧ 

Ɉɬ ɩɨɞɝɨɬɨɜɤɢ ɩɨɜɟɪɯɧɨɫɬɢ ɜ ɛɨɥɶɲɟɣ ɫɬɟɩɟɧɢ ɡɚɜɢɫɢɬ ɤɚɱɟɫɬɜɨ 
ɪɟɦɨɧɬɧɵɯ ɢ ɝɢɞɪɨɢɡɨɥɹɰɢɨɧɧɵɯ ɪɚɛɨɬ. 

ɉɨɞɝɨɬɨɜɤɚ ɩɨɜɟɪɯɧɨɫɬɟɣ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ: 
 ɍɞɚɥɟɧɢɟ ɪɚɡɪɭɲɟɧɧɨɝɨ ɢ ɫɥɚɛɨɝɨ ɨɫɧɨɜɚɧɢɹ, ɩɪɨɞɭɤɬɨɜ ɤɨɪɪɨɡɢɢ, 

ɰɟɦɟɧɬɧɨɝɨ ɦɨɥɨɱɤɚ, ɪɚɡɥɢɱɧɵɯ ɩɨɤɪɵɬɢɣ ɢ ɞɪɭɝɢɯ ɡɚɝɪɹɡɧɟɧɢɣ; 
 ɉɪɨɦɵɜɤɭ ɜɨɞɨɣ ɩɨɞ ɞɚɜɥɟɧɢɟɦ ɞɥɹ ɭɞɚɥɟɧɢɹ ɨɫɬɚɬɤɨɜ ɪɵɯɥɨɝɨ 

ɨɫɧɨɜɚɧɢɹ, ɨɬɤɪɵɬɢɹ ɩɨɪ ɢ ɧɚɫɵɳɟɧɢɟ ɨɫɧɨɜɚɧɢɹ ɜɨɞɨɣ; 
 ɍɫɬɪɚɧɟɧɢɟ ɩɪɨɬɟɱɟɤ. 
Ⱦɥɹ ɭɞɚɥɟɧɢɹ ɪɚɡɪɭɲɟɧɧɨɝɨ ɢ ɪɵɯɥɨɝɨ ɨɫɧɨɜɚɧɢɹ ɩɪɢɦɟɧɹɸɬ ɦɟɬɨɞɵ 

ɦɟɯɚɧɢɱɟɫɤɨɣ ɨɱɢɫɬɤɢ. Ʉ ɧɢɦ ɨɬɧɨɫɹɬɫɹ: ɭɞɚɥɟɧɢɟ ɪɵɯɥɨɝɨ ɨɫɧɨɜɚɧɢɹ ɩɪɢ 
ɩɨɦɨɳɢ ɨɬɛɨɣɧɨɝɨ ɦɨɥɨɬɤɚ ɢɥɢ ɩɟɪɮɨɪɚɬɨɪɚ, ɩɟɫɤɨɫɬɪɭɣɧɨɣ, ɞɪɨɛɟɫɬɪɭɣɧɨɣ, 
ɜɨɞɨɫɬɪɭɣɧɨɣ ɨɛɪɚɛɨɬɤɢ ɢ ɮɪɟɡɟɪɨɜɚɧɢɟɦ. 

ɇɟ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɦɟɧɹɬɶ ɲɥɢɮɨɜɚɧɢɟ ɞɥɹ ɨɱɢɫɬɤɢ ɩɨɜɟɪɯɧɨɫɬɟɣ, ɬɚɤ 
ɤɚɤ ɜɨ ɜɪɟɦɹ ɲɥɢɮɨɜɚɧɢɹ ɦɢɤɪɨɩɨɪɵ ɢ ɬɪɟɳɢɧɵ ɡɚɬɢɪɚɸɬɫɹ ɢ ɷɬɨ ɫɧɢɠɚɟɬ 
ɚɞɝɟɡɢɸ ɪɟɦɨɧɬɧɵɯ ɢ ɝɢɞɪɨɢɡɨɥɹɰɢɨɧɧɵɯ ɫɦɟɫɟɣ ɤ ɨɫɧɨɜɚɧɢɸ. 

ɉɟɫɤɨɫɬɪɭɣɧɭɸ ɨɱɢɫɬɤɭ ɩɨɜɟɪɯɧɨɫɬɟɣ ɪɚɰɢɨɧɚɥɶɧɨ ɫɨɜɦɟɳɚɬɶ ɫ 
ɩɨɫɥɟɞɭɸɳɟɣ ɨɱɢɫɬɤɨɣ ɜɨɞɨɣ ɩɨɞ ɞɚɜɥɟɧɢɟɦ ɞɥɹ ɭɞɚɥɟɧɢɹ ɩɵɥɢ ɢ ɨɬɤɪɵɬɢɹ 
ɩɨɪ. Ɍɚɤɠɟ ɜɨɡɦɨɠɧɨ ɩɪɢɦɟɧɟɧɢɟ ɝɢɞɪɨɚɛɪɚɡɢɜɧɨɣ ɨɱɢɫɬɤɢ. 

ɉɪɨɱɧɨɫɬɶ ɩɨɜɟɪɯɧɨɫɬɢ, ɨɱɢɳɟɧɧɨɣ ɨɬ ɪɵɯɥɨɝɨ ɨɫɧɨɜɚɧɢɹ, ɞɨɥɠɧɚ 
ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɬɪɟɛɨɜɚɧɢɹɦ ɛɟɬɨɧɚ ɤɥɚɫɫɚ ɧɟ ɧɢɠɟ ȼ22,5. 

ȼ ɫɥɭɱɚɟ ɟɫɥɢ ɨɫɧɨɜɧɨɣ ɦɚɫɫɢɜ ɤɨɧɫɬɪɭɤɰɢɢ, ɫɨɫɬɨɹɳɢɣ ɢɡ ɛɟɬɨɧɚ ɢɥɢ 
ɤɚɦɟɧɧɨɣ ɤɥɚɞɤɢ, ɩɨ ɩɪɨɱɧɨɫɬɢ ɧɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɬɪɟɛɨɜɚɧɢɹɦ ɛɟɬɨɧɚ ɤɥɚɫɫɚ ɧɟ 
ɧɢɠɟ ȼ22,5, ɬɨ ɧɟɨɛɯɨɞɢɦɨ ɪɟɦɨɧɬɧɵɣ ɫɨɫɬɚɜ ɧɚɧɨɫɢɬɶ ɩɨ ɫɟɬɤɟ ɢɡ ɤɚɬɚɧɤɢ 
ɞɢɚɦɟɬɪɨɦ 5–6 ɦɦ ɫ ɹɱɟɣɤɨɣ 100×100 ɦɦ, ɡɚɤɪɟɩɥɟɧɧɨɣ ɤ ɦɚɫɫɢɜɭ ɚɧɤɟɪɚɦɢ. 

ɍɞɚɥɟɧɢɟ ɫ ɩɨɜɟɪɯɧɨɫɬɟɣ ɦɚɫɟɥ, ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ, ɠɢɪɨɜ ɜɨɡɦɨɠɧɨ 
ɠɟɫɬɤɢɦɢ ɳɟɬɤɚɦɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɨɸɳɢɯ ɫɪɟɞɫɬɜ, ɪɚɫɬɜɨɪɨɜ ɳɟɥɨɱɟɣ ɢ 
ɪɚɫɬɜɨɪɢɬɟɥɟɣ, ɫ ɩɨɫɥɟɞɭɸɳɟɣ ɩɪɨɦɵɜɤɨɣ ɝɨɪɹɱɟɣ ɜɨɞɨɣ ɩɨɞ ɞɚɜɥɟɧɢɟɦ ɢɥɢ 
ɨɛɪɚɛɨɬɤɨɣ ɩɚɪɨɦ. 

Ɉɝɨɥɟɧɧɭɸ ɚɪɦɚɬɭɪɭ ɧɟɨɛɯɨɞɢɦɨ ɨɱɢɫɬɢɬɶ ɨɬ ɩɪɨɞɭɤɬɨɜ ɤɨɪɪɨɡɢɢ ɩɪɢ 
ɩɨɦɨɳɢ ɩɟɫɤɨɫɬɪɭɣɧɨɣ ɭɫɬɚɧɨɜɤɢ. ɉɪɢ ɧɟɛɨɥɶɲɢɯ ɩɥɨɳɚɞɹɯ ɦɨɠɧɨ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɦɟɬɚɥɥɢɱɟɫɤɭɸ ɳɟɬɤɭ ɢɥɢ ɢɝɨɥɶɱɚɬɵɣ ɩɢɫɬɨɥɟɬ. 

ɇɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɟɪɟɞ ɪɟɦɨɧɬɨɦ ɩɨɜɟɪɯɧɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɣ ɞɨɥɠɧɚ ɛɵɬɶ 
ɭɜɥɚɠɧɟɧɚ ɞɨ ɩɪɟɤɪɚɳɟɧɢɹ ɜɩɢɬɵɜɚɧɢɹ ɩɪɢ ɩɨɦɨɳɢ ɜɨɞɨɫɬɪɭɣɧɵɯ ɭɫɬɚɧɨɜɨɤ 
ɢɥɢ ɪɚɫɩɵɥɢɬɟɥɟɣ ɜɨɞɵ. 

ɉɪɢ ɩɨɞɝɨɬɨɜɤɟ ɤ ɪɟɦɨɧɬɭ ɨɬɧɨɫɢɬɟɥɶɧɨ ɛɨɥɶɲɢɯ ɩɥɨɳɚɞɟɣ ɧɟɫɭɳɢɯ 
ɤɨɧɫɬɪɭɤɰɢɣ ɧɟɞɨɫɬɚɬɨɱɧɚ ɪɚɡɞɟɥɤɚ ɞɨ ɜɢɡɭɚɥɶɧɨ «ɡɞɨɪɨɜɨɝɨ» ɛɟɬɨɧɚ. 
ɇɟɨɛɯɨɞɢɦɨ ɨɰɟɧɢɬɶ ɩɪɨɱɧɨɫɬɶ ɞɨɫɬɭɩɧɵɦɢ ɦɟɬɨɞɚɦɢ ɞɥɹ ɫɪɚɜɧɟɧɢɹ ɟɟ ɫ 
ɩɪɨɟɤɬɧɵɦɢ ɮɢɡɢɤɨ–ɦɟɯɚɧɢɱɟɫɤɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ. 

Ɋɟɦɨɧɬɧɵɟ ɡɨɧɵ (ɜ ɬɨɦ ɱɢɫɥɟ ɲɜɵ, ɬɪɟɳɢɧɵ) ɩɨɞɝɨɬɚɜɥɢɜɚɸɬɫɹ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɍɟɯɧɢɱɟɫɤɢɦɢ ɭɫɥɨɜɢɹɦɢ ɤɨɧɤɪɟɬɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. 
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9.5.2 Ɉɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɜɵɛɨɪɭ ɪɟɦɨɧɬɧɨɝɨ ɫɨɫɬɚɜɚ 

Ⱦɥɹ ɪɟɦɨɧɬɚ ɭɩɥɨɬɧɟɧɢɣ ɞɟɮɨɪɦɚɰɢɨɧɧɵɯ ɲɜɨɜ ɨɛɵɱɧɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɬɟ 
ɠɟ ɦɚɬɟɪɢɚɥɵ, ɱɬɨ ɢ ɞɥɹ ɢɯ ɜɵɩɨɥɧɟɧɢɹ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ: 

 ɝɨɪɹɱɢɟ ɢ ɯɨɥɨɞɧɵɟ ɚɫɮɚɥɶɬɨɜɵɟ, ɩɨɥɢɦɟɪɛɢɬɭɦɧɵɟ, ɩɨɥɢɦɟɪɧɵɟ 
ɦɚɫɬɢɤɢ ɢ ɝɨɪɹɱɢɟ ɢ ɯɨɥɨɞɧɵɟ ɚɫɮɚɥɶɬɨɜɵɟ ɩɨɥɢɦɟɪɛɢɬɭɦɧɵɟ ɢ ɩɨɥɢɦɟɪɧɵɟ 
ɪɚɫɬɜɨɪɵ; 

 ɢɧɴɟɤɰɢɨɧɧɵɟ (ɡɚɥɢɜɨɱɧɵɟ) ɰɟɦɟɧɬɧɵɟ, ɰɟɦɟɧɬɧɨ–ɩɟɫɱɚɧɵɟ, 
ɩɨɥɢɦɟɪɰɟɦɟɧɬɧɵɟ, ɩɨɥɢɦɟɪɦɢɧɟɪɚɥɶɧɵɟ ɢ ɩɨɥɢɦɟɪɧɵɟ ɪɚɫɬɜɨɪɵ; 

 ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɥɢɫɬɨɜɵɟ ɦɚɬɟɪɢɚɥɵ; 
 ɚɫɮɚɥɶɬɨɜɵɟ, ɩɨɥɢɦɟɪɛɢɬɭɦɧɵɟ ɢ ɩɨɥɢɦɟɪɧɵɟ ɝɟɪɦɟɬɢɤɢ; 
 ɩɪɨɮɢɥɶɧɵɟ ɪɟɡɢɧɨɜɵɟ ɭɩɥɨɬɧɢɬɟɥɶɧɵɟ ɥɟɧɬɵ ɢ ɩɪɨɤɥɚɞɤɢ, ɥɢɫɬɵ 

ɢɡ ɫɬɟɤɥɨɩɥɚɫɬɢɤɨɜ, ɩɨɥɢɦɟɪɧɵɟ ɪɭɥɨɧɧɵɟ ɢ ɥɢɫɬɨɜɵɟ ɦɚɬɟɪɢɚɥɵ; 
 ɠɝɭɬɵ (ɩɪɨɤɥɚɞɤɢ) ɢɡ ɩɨɪɨɢɡɨɥɚ, ɝɟɪɧɢɬɚ ɢ ɞɪ. 
Ɇɚɬɟɪɢɚɥɵ, ɜɵɛɪɚɧɧɵɟ ɞɥɹ ɭɩɥɨɬɧɟɧɢɹ ɞɟɮɨɪɦɚɰɢɨɧɧɵɯ ɲɜɨɜ ɩɪɢ ɢɯ 

ɪɟɦɨɧɬɟ, ɞɨɥɠɧɵ ɛɵɬɶ ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɵ, ɞɨɥɝɨɜɟɱɧɵ, ɤɨɪɪɨɡɢɨɧɧɨ ɫɬɨɣɤɢɟ, 
ɜɨɞɨɭɫɬɨɣɱɢɜɵ, ɪɚɛɨɬɚɬɶ ɜ ɤɨɧɫɬɪɭɤɰɢɢ ɲɜɚ ɜ ɨɛɠɚɬɨɦ ɫɨɫɬɨɹɧɢɢ, ɚ ɬɚɤ ɠɟ 
ɨɛɟɫɩɟɱɢɜɚɬɶ ɞɨɫɬɚɬɨɱɧɭɸ ɚɞɝɟɡɢɨɧɧɭɸ ɩɪɨɱɧɨɫɬɶ ɪɟɦɨɧɬɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɤ 
ɫɬɚɪɨɦɭ ɛɟɬɨɧɭ. 

Ɇɚɬɟɪɢɚɥɵ, ɨɬɧɨɫɹɳɢɟɫɹ ɤ ɝɪɭɩɩɟ ɡɚɥɢɜɨɱɧɵɯ ɢ ɢɧɴɟɤɰɢɨɧɧɵɯ, ɞɨɥɠɧɵ 
ɛɵɬɶ ɞɨɫɬɚɬɨɱɧɨ ɩɨɞɜɢɠɧɵɦɢ, ɫɩɨɫɨɛɧɵɦɢ ɩɪɢ ɡɚɥɢɜɤɟ ɩɥɨɬɧɨ ɡɚɩɨɥɧɹɬɶ 
ɡɚɥɢɜɚɟɦɵɟ ɩɨɥɨɫɬɢ ɢ ɳɟɥɢ. 

Ɋɟɦɨɧɬɧɵɟ ɦɚɬɟɪɢɚɥɵ, ɨɬɧɨɫɹɳɢɟɫɹ ɤ ɝɪɭɩɩɟ ɩɨɥɨɫ, ɥɟɧɬ, ɥɢɫɬɨɜ, 
ɞɨɥɠɧɵ ɛɵɬɶ ɞɨɥɝɨɜɟɱɧɵɦɢ, ɨɛɥɚɞɚɬɶ ɜɵɫɨɤɨɣ ɦɟɯɚɧɢɱɟɫɤɨɣ ɩɪɨɱɧɨɫɬɶɸ, 
ɷɥɚɫɬɢɱɧɨɫɬɶɸ ɢ ɫɨɩɪɨɬɢɜɥɹɟɦɨɫɬɶɸ ɩɪɢ ɦɧɨɝɨɤɪɚɬɧɵɯ, ɱɚɫɬɨ ɩɨɜɬɨɪɹɸɳɢɯɫɹ 
ɞɟɮɨɪɦɚɰɢɹɯ. 

ɉɪɨɱɧɨɫɬɶ ɦɚɬɟɪɢɚɥɨɜ ɩɪɢ ɫɠɚɬɢɢ ɢ ɪɚɫɬɹɠɟɧɢɢ ɪɟɦɨɧɬɧɨɣ ɫɦɟɫɢ 
ɞɨɥɠɧɚ ɧɚɯɨɞɢɬɶɫɹ ɜ ɩɪɟɞɟɥɚɯ ɧɟ ɧɢɠɟ, ɱɟɦ ɧɚ ɨɞɢɧ ɤɥɚɫɫ, ɢ ɧɟ ɜɵɲɟ, ɱɟɦ ɧɚ 
ɞɜɚ ɤɥɚɫɫɚ, ɱɟɦ ɩɪɨɱɧɨɫɬɶ ɩɪɢ ɫɠɚɬɢɢ ɢ ɪɚɫɬɹɠɟɧɢɢ ɨɫɧɨɜɧɨɣ ɛɟɬɨɧɧɨɣ 
ɤɨɧɫɬɪɭɤɰɢɢ. 

9.5.3 Ɇɚɬɟɪɢɚɥɵ ɞɥɹ ɝɟɪɦɟɬɢɡɚɰɢɢ ɮɢɥɶɬɪɭɸɳɢɯ ɲɜɨɜ ɢ ɬɪɟɳɢɧ 
ɧɚ ɨɫɧɨɜɟ ɰɟɦɟɧɬɚ 

ɐɟɦɟɧɬɧɚɹ ɝɢɞɪɨɢɡɨɥɹɰɢɹ ɨɛɟɫɩɟɱɢɜɚɟɬ ɡɚɳɢɬɭ ɤɨɧɫɬɪɭɤɰɢɢ ɨɬ 
ɜɨɡɞɟɣɫɬɜɢɹ ɜɥɚɝɢ. ɉɪɢ ɩɪɚɜɢɥɶɧɨɦ ɫɦɟɲɢɜɚɧɢɢ ɤɨɦɩɨɧɟɧɬɨɜ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ 
ɜɵɫɨɤɚɹ ɧɚɞɟɠɧɨɫɬɶ, ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɫɪɨɤ ɫɥɭɠɛɵ ɩɨɤɪɵɬɢɹ.  

ɋɭɳɟɫɬɜɭɸɬ ɪɚɡɧɵɟ ɜɢɞɵ ɫɦɟɫɟɣ ɧɚ ɰɟɦɟɧɬɧɨɣ ɨɫɧɨɜɟ, ɩɪɢ ɜɵɛɨɪɟ 
ɭɱɢɬɵɜɚɸɬ ɢɯ ɫɨɫɬɚɜ ɢ ɫɜɨɣɫɬɜɚ. Ⱦɥɹ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ 
ɰɟɦɟɧɬɧɵɯ ɪɚɫɬɜɨɪɨɜ, ɩɨɜɵɲɟɧɢɹ ɢɯ ɩɨɞɜɢɠɧɨɫɬɢ ɢ ɩɪɨɧɢɰɚɟɦɨɫɬɢ ɜ ɫɨɫɬɚɜ 
ɜɜɨɞɹɬ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɞɨɛɚɜɤɢ, ɪɟɝɭɥɢɪɭɸɳɢɟ ɩɨɞɜɢɠɧɨɫɬɶ, 
ɧɟɪɚɫɫɥɚɢɜɚɟɦɨɫɬɶ ɢ ɫɪɨɤɢ ɫɯɜɚɬɵɜɚɧɢɹ ɫɦɟɫɢ. Ɇɚɬɟɪɢɚɥ ɩɨɞɛɢɪɚɸɬ ɫ ɭɱɟɬɨɦ 
ɰɟɥɟɜɨɝɨ ɧɚɡɧɚɱɟɧɢɹ ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ. Ƚɢɞɪɨɢɡɨɥɹɰɢɹ 
ɞɨɥɠɧɚ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɬɟɦɩɟɪɚɬɭɪɧɨɦɭ ɪɟɠɢɦɭ, ɩɪɢ ɤɨɬɨɪɨɦ ɛɭɞɟɬ 
ɧɚɧɨɫɢɬɶɫɹ ɢ ɫɥɭɠɢɬɶ ɜ ɞɚɥɶɧɟɣɲɟɦ. ɇɚɪɭɲɟɧɢɟ ɷɬɨɝɨ ɭɫɥɨɜɢɹ ɩɪɢɜɟɞɟɬ ɤ 
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ɩɨɫɬɟɩɟɧɧɨɦɭ ɪɚɡɪɭɲɟɧɢɸ ɡɚɳɢɬɧɨɝɨ ɫɥɨɹ. ɋɨɫɬɚɜ ɫɦɟɫɢ ɪɚɡɪɚɛɚɬɵɜɚɸɬ ɜ 
ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɥɚɛɨɪɚɬɨɪɢɹɯ. 

ȼ ɤɚɱɟɫɬɜɟ ɚɥɶɬɟɪɧɚɬɢɜɵ ɪɚɡɪɚɛɚɬɵɜɚɟɦɵɦ ɫɨɫɬɚɜɨɦ ɧɚ ɰɟɦɟɧɬɧɨɣ 
ɨɫɧɨɜɟ, ɦɨɝɭɬ ɩɪɢɦɟɧɹɬɶɫɹ ɫɨɫɬɚɜɵ ɩɪɢɝɨɬɨɜɥɟɧɧɵɟ ɢɡ ɫɭɯɢɯ ɫɦɟɫɟɣ. ȼ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɮɪɚɤɰɢɢ ɧɚɩɨɥɧɢɬɟɥɹ ɫɭɯɢɟ ɝɢɞɪɨɢɡɨɥɹɰɢɨɧɧɵɟ ɫɦɟɫɢ 
ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ ɧɚ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ:  

 Ȼɟɬɨɧɧɵɟ, ɫ ɮɪɚɤɰɢɟɣ ɛɨɥɶɲɟ 5 ɦɦ. ȼ ɪɨɥɢ ɫɜɹɡɭɸɳɟɝɨ ɜɟɳɟɫɬɜɚ 
ɜɵɫɬɭɩɚɟɬ ɰɟɦɟɧɬɧɨ–ɩɟɫɱɚɧɚɹ ɫɦɟɫɶ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɪɢɫɭɬɫɬɜɭɸɳɢɯ 
ɞɨɛɚɜɨɤ ɦɨɝɭ ɨɛɥɚɞɚɬɶ ɜɵɫɨɤɨɣ ɩɪɨɱɧɨɫɬɶɸ, ɯɨɪɨɲɟɣ ɚɞɝɟɡɢɟɣ ɤ ɥɸɛɵɦ 
ɩɨɜɟɪɯɧɨɫɬɹɦ ɢ ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɨɫɬɶɸ. Ȼɟɬɨɧɧɚɹ ɝɢɞɪɨɢɡɨɥɹɰɢɹ ɩɨɜɵɲɚɟɬ 
ɝɢɞɪɨɮɨɛɧɵɟ ɤɚɱɟɫɬɜɚ ɤɨɧɫɬɪɭɤɰɢɢ ɡɚ ɫɱɟɬ ɫɨɛɫɬɜɟɧɧɨɣ ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɨɫɬɢ. 
ɑɟɦ ɜɵɲɟ ɦɚɪɤɚ ɰɟɦɟɧɬɚ, ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɜ ɫɦɟɫɢ, ɬɟɦ ɥɭɱɲɟ ɟɟ ɤɚɱɟɫɬɜɨ. 
Ɉɫɧɨɜɧɨɣ ɧɟɞɨɫɬɚɬɨɤ — ɦɨɠɟɬ ɞɚɜɚɬɶ ɬɪɟɳɢɧɵ ɩɪɢ ɡɚɫɬɵɜɚɧɢɢ; 

 Ɋɚɫɬɜɨɪɧɵɟ, ɫ ɮɪɚɤɰɢɟɣ ɦɟɧɶɲɟ 5 ɦɦ, ɫɨɫɬɨɹɬ ɢɡ ɦɢɧɟɪɚɥɶɧɵɯ 
ɜɟɳɟɫɬɜ, ɤɜɚɪɰɟɜɨɝɨ ɩɟɫɤɚ ɢ ɩɨɥɢɦɟɪɧɵɯ ɞɨɛɚɜɨɤ. Ȼɥɚɝɨɞɚɪɹ ɚɤɬɢɜɧɨɦɭ 
ɯɢɦɢɱɟɫɤɨɦɭ ɫɨɫɬɚɜɭ, ɬɚɤɢɟ ɫɦɟɫɢ ɦɨɝɭɬ ɝɥɭɛɨɤɨ ɩɪɨɧɢɤɚɬɶ ɜ ɛɟɬɨɧ. 
Ɂɚɤɪɟɩɥɹɹɫɶ, ɨɧɢ ɧɟ ɬɨɥɶɤɨ ɨɛɟɫɩɟɱɢɜɚɸɬ ɧɚɞɟɠɧɭɸ ɝɢɞɪɨɢɡɨɥɹɰɢɸ, ɧɨ ɢ 
ɭɤɪɟɩɥɹɸɬ ɫɚɦ ɦɚɬɟɪɢɚɥ. ɉɪɨɧɢɤɚɹ ɜɧɭɬɪɶ ɩɨɜɟɪɯɧɨɫɬɟɣ, ɫɦɟɫɶ ɨɛɪɚɡɭɟɬ 
ɧɟɪɚɫɬɜɨɪɢɦɵɟ ɜɨɞɨɣ ɤɪɢɫɬɚɥɥɵ, ɤɨɬɨɪɵɟ ɡɚɛɢɜɚɸɬ ɜɫɟ ɫɜɨɛɨɞɧɵɟ ɩɭɫɬɨɬɵ ɢ 
ɩɨɪɵ ɜɧɭɬɪɢ. ɉɪɢ ɷɬɨɦ ɧɟ ɧɚɪɭɲɚɟɬɫɹ ɩɚɪɨɩɪɨɧɢɰɚɟɦɨɫɬɶ, ɫɨɯɪɚɧɹɟɬɫɹ 
ɩɥɚɫɬɢɱɧɨɫɬɶ ɢ ɩɨɞɜɢɠɧɨɫɬɶ. ɋɦɟɫɢ ɨɬɥɢɱɚɸɬɫɹ ɦɨɪɨɡɨɭɫɬɨɣɱɢɜɨɫɬɶɸ ɢ 
ɩɨɞɯɨɞɹɬ ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɮɭɧɞɚɦɟɧɬɨɜ; 

 Ⱦɢɫɩɟɪɫɧɵɟ, ɫ ɨɱɟɧɶ ɦɟɥɤɨɣ ɮɪɚɤɰɢɟɣ ɞɨ 0,63 ɦɦ. Ʉɚɤ ɩɪɚɜɢɥɨ, ɨɧɢ 
ɩɨɫɬɚɜɥɹɸɬɫɹ ɜ ɜɢɞɟ ɩɚɫɬɨɨɛɪɚɡɧɨɣ ɦɚɫɬɢɤɢ ɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɨɛɪɚɛɨɬɤɢ 
ɩɨɦɟɳɟɧɢɣ ɫ ɩɨɜɵɲɟɧɧɵɦ ɭɪɨɜɧɟɦ ɜɥɚɠɧɨɫɬɢ. Ɇɚɫɬɢɤɢ ɫɩɨɫɨɛɧɵ ɡɚɤɪɵɜɚɬɶ 
ɞɚɠɟ ɦɟɥɶɱɚɣɲɢɟ ɬɪɟɳɢɧɵ ɞɨ 2.  

Ɋɟɲɟɧɢɟ ɨ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɬɚɤɢɯ ɫɦɟɫɟɣ ɞɥɹ ɪɟɦɨɧɬɚ ɲɜɨɜ, 
ɞɨɥɠɧɵ ɩɪɢɧɢɦɚɬɶɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ ɢɯ ɢɫɩɵɬɚɧɢɣ ɜ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ 
ɥɚɛɨɪɚɬɨɪɢɹɯ. 

ɉɪɢɝɨɬɨɜɥɟɧɧɵɣ ɪɚɫɬɜɨɪ ɞɥɹ ɢɧɴɟɤɬɢɪɨɜɚɧɢɹ ɞɨɥɠɟɧ ɧɟɩɪɟɪɵɜɧɨ 
ɧɚɯɨɞɢɬɶɫɹ ɜ ɞɜɢɠɟɧɢɢ ɞɨ ɦɨɦɟɧɬɚ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɫɤɜɚɠɢɧɭ ɢɥɢ ɲɨɜ. 

9.5.4 Ɇɚɬɟɪɢɚɥɵ ɞɥɹ ɝɟɪɦɟɬɢɡɚɰɢɢ ɮɢɥɶɬɪɭɸɳɢɯ ɲɜɨɜ ɢ ɬɪɟɳɢɧ 
ɧɚ ɨɫɧɨɜɟ ɩɨɥɢɦɟɪɧɵɯ ɫɨɫɬɚɜɨɜ 

Ⱦɥɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɨɫɬɢ ɞɟɮɨɪɦɚɰɢɨɧɧɵɯ ɲɜɨɜ ɢ 
ɬɪɟɳɢɧ ɦɨɝɭɬ ɩɪɢɦɟɧɹɬɶɫɹ ɦɚɬɟɪɢɚɥɵ ɧɚ ɩɨɥɢɦɟɪɧɨɣ ɨɫɧɨɜɟ, ɚ ɬɚɤɠɟ 
ɦɚɬɟɪɢɚɥɵ ɚɤpɢɥɚɬɧɨ– ɩɨɥɢɭɪɟɬɚɧɨɜɵɟ ɦɚɬɟɪɢɚɥɵ, ɩɨɥɢɦepɢɡyɸɳɢecɹ ɩɨɞ 
ɞɟɣɫɬɜɢɟɦ ɜɥɚɝɢ. Ɍɚɤɢɟ ɫɨɫɬɚɜɵ ɯɨɪɨɲɨ ɡɚɩɨɥɧɹɸɬ ɩɭɫɬɨɬɵ ɜ ɲɜɟ, ɬɚɤ ɢ 
ɜɨɡɦɨɠɧɵɟ ɬɪɟɳɢɧɵ ɜ ɛɟɬɨɧɟ. 

Ⱦɥɹ ɛɵɫɬɪɨɣ ɨɫɬɚɧɨɜɤɢ ɮɢɥɶɬɪɭɸɳɟɣɫɹ ɜɨɞɵ, ɞɨɥɝɨɜɪɟɦɟɧɧɨɣ 
ɝɢɞɪɨɢɡɨɥɹɰɢɢ ɜ ɲɜɚɯ ɜ ɤɚɱɟɫɬɜɟ ɢɧɴɟɤɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɦɨɝɭɬ ɩɪɢɦɟɧɹɬɶɫɹ 
ɛɵɫɬɪɨ (ɦɟɞɥɟɧɧɨ) ɪɟɚɝɢɪɭɸɳɢɟ ɜɫɩɟɧɢɜɚɸɳɢɟɫɹ ɦɚɬɟɪɢɚɥɵ ɧɚ ɨɫɧɨɜɟ 
ɩɨɥɢɭɪɟɬɚɧɨɜɵɯ ɫɦɨɥ. ȼɹɡɤɨɫɬɶ, ɜɪɟɦɹ ɩɨɥɢɦɟɪɢɡɚɰɢɢ, ɪɚɡɛɭɯɚɧɢɟ ɦɚɬɟɪɢɚɥɚ 
ɩɪɢ ɤɨɧɬɚɤɬɟ c ɜɨɞɨɣ ɦɨɠɟɬ ɩɨɞɛɢɪɚɬɶɫɹ ɢɡ ɭɫɥɨɜɢɣ ɮɚɤɬɢɱɟɫɤɨɝɨ 
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ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ. ɂɧɴɟɤɰɢɨɧɧɵɟ ɦɚɬɟɪɢɚɥɵ ɨɫɧɨɜɚɧɵ ɧɚ ɫɨɱɟɬɚɧɢɢ 
ɭɧɢɤɚɥɶɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɢ ɢɧɧɨɜɚɰɢɨɧɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ, ɤɨɬɨɪɵɟ ɧɚɝɧɟɬɚɸɬɫɹ ɫ 
ɩɨɦɨɳɶɸ ɫɩɟɰɢɚɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɋɟɝɨɞɧɹ ɢɫɩɨɥɶɡɭɸɬ ɫɥɟɞɭɸɳɢɟ 
ɦɚɬɟɪɢɚɥɵ: 

 ɉɨɥɢɭɪɟɬɚɧɨɜɵɟ ɫɦɨɥɵ ɩɨɞ ɜɵɫɨɤɢɦ ɢ ɧɢɡɤɢɦ ɞɚɜɥɟɧɢɟɦ – ɫɨɡɞɚɟɬ 
ɜɵɫɨɤɨɩɪɨɱɧɨɟ ɫɨɟɞɢɧɟɧɢɟ ɫ ɩɨɜɟɪɯɧɨɫɬɹɦɢ ɢɡ ɛɟɬɨɧɚ, ɩɪɢɪɨɞɧɨɝɨ ɤɚɦɧɹ ɢ 
ɦɟɬɚɥɥɚ. ɉɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɝɢɞɪɨɢɡɨɥɹɰɢɢ ɜɥɚɠɧɵɯ ɢ ɦɨɤɪɵɯ ɬɪɟɳɢɧ ɫ 
ɚɤɬɢɜɧɵɦ ɩɪɢɬɨɤɨɦ ɜɨɞɵ; 

 ɉɨɥɢɭɪɟɬɚɧɨɜɵɟ ɝɢɞɪɨɮɨɛɧɵɟ ɢ ɝɢɞɪɨɮɢɥɶɧɵɟ ɫɦɨɥɵ ɨɛɪɚɡɭɟɬ 
ɩɥɨɬɧɵɣ, ɷɥɚɫɬɢɱɧɵɣ, ɧɟ ɬɨɤɫɢɱɧɵɣ ɦɚɬɟɪɢɚɥ, ɧɚɛɭɯɚɸɳɢɣ ɩɪɢ ɤɨɧɬɚɤɬɟ ɫ 
ɜɨɞɨɣ. Ɉɬɥɢɱɚɸɬɫɹ ɜɵɫɨɤɨɣ ɫɤɨɪɨɫɬɶɸ ɪɟɚɤɰɢɢ. ɋ ɥɟɝɤɨɫɬɶɸ ɡɚɩɨɥɧɹɸɬ ɫɚɦɵɟ 
ɦɟɥɤɢɟ ɪɚɡɪɵɜɵ ɢ ɬɪɟɳɢɧɵ, ɧɟɡɚɦɟɧɢɦɵ ɩɪɢ ɢɡɝɨɬɨɜɥɟɧɢɢ ɮɢɥɶɬɪɨɜ; 

 Ɉɞɧɨɤɨɦɩɨɧɟɧɬɧɵɟ ɢ ɞɜɭɯɤɨɦɩɨɧɟɧɬɧɵɟ ɦɚɬɟɪɢɚɥɵ ɫɨ 
ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɦɢ ɞɨɛɚɜɤɚɦɢ – ɯɢɦɢɱɟɫɤɚɹ ɫɬɪɭɤɬɭɪɚ ɨɞɧɨɤɨɦɩɨɧɟɧɬɧɨɝɨ 
ɦɚɬɟɪɢɚɥɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɪɚɡɥɢɱɧɵɦ ɩɨɝɨɞɧɵɦ ɭɫɥɨɜɢɹɦ, 
ɨɬɥɢɱɧɭɸ ɪɚɫɬɹɠɢɦɨɫɬɶ, ɚ ɬɚɤɠɟ ɝɚɪɚɧɬɢɪɭɟɬ ɦɚɤɫɢɦɚɥɶɧɨɟ ɫɤɥɟɢɜɚɧɢɟ ɫ 
ɪɚɛɨɱɢɦɢ ɩɨɜɟɪɯɧɨɫɬɹɦɢ, ɨɛɥɚɞɚɟɬ ɚɞɝɟɡɢɜɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ ɤ ɬɚɤɢɦ 
ɫɬɪɨɢɬɟɥɶɧɵɦ ɦɚɬɟɪɢɚɥɚɦ, ɤɚɤ ɛɟɬɨɧ. Ⱦɜɭɯɤɨɦɩɨɧɟɧɬɧɵɟ ɝɟɪɦɟɬɢɤɢ ɫɨɡɞɚɧɵ 
ɧɚ ɨɫɧɨɜɟ ɩɨɥɢɭɪɟɬɚɧɨɜɨɝɨ ɫɜɹɡɭɸɳɟɝɨ, ɚ ɬɚɤɠɟ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɜɟɳɟɫɬɜ ɢ 
ɰɟɥɟɜɵɯ ɞɨɛɚɜɨɤ. ɉɨɫɥɟ ɫɦɟɲɢɜɚɧɢɹ ɤɨɦɩɨɧɟɧɬɨɜ ɮɨɪɦɢɪɭɟɬɫɹ ɬɨɤɫɨɬɪɨɩɧɚɹ 
ɫɦɟɫɶ, ɤɨɬɨɪɚɹ, ɨɬɜɟɪɞɟɜɚɹ, ɩɪɟɜɪɚɳɚɟɬɫɹ ɜ ɷɥɚɫɬɢɱɧɵɣ ɦɚɬɟɪɢɚɥ, 
ɨɬɥɢɱɚɸɳɢɣɫɹ ɭɞɢɜɢɬɟɥɶɧɨɣ ɩɪɨɱɧɨɫɬɶɸ ɢ ɭɫɬɨɣɱɢɜɨɫɬɶɸ ɤ ɞɟɮɨɪɦɚɰɢɹɦ; 

 ɉɨɥɢɭɪɟɬɚɧɨɜɵɟ ɝɟɥɢ ɩɨɫɥɟ ɪɟɚɤɰɢɢ ɫ ɜɨɞɨɣ ɨɛɪɚɡɭɸɬ ɝɟɥɶ, 
ɢɦɟɸɳɢɣ ɜɵɫɨɤɭɸ ɷɥɚɫɬɢɱɧɨɫɬɶ ɢ ɫɩɨɫɨɛɧɵ ɜɵɞɟɪɠɢɜɚɬɶ ɞɢɧɚɦɢɱɟɫɤɢɟ 
ɧɚɝɪɭɡɤɢ. Ȼɟɡɭɫɚɞɨɱɧɵɣ ɜɨ ɜɥɚɝɨɧɚɫɵɳɟɧɧɵɯ ɫɪɟɞɚɯ. ɍɫɚɞɤɚ ɢ ɭɜɟɥɢɱɟɧɢɟ 
ɨɛɴɟɦɚ ɝɟɥɹ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɭɪɨɜɧɹ ɜɨɞɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɨɛɪɚɬɢɦɵɣ 
ɩɪɨɰɟɫɫ. 

Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɨɥɢɭɪɟɬɚɧɨɜɵɦ ɦɚɬɟɪɢɚɥɚɦ: 
 ɩɪɨɱɧɨɫɬɶ ɫɰɟɩɥɟɧɢɹ ɧɟ ɦɟɧɟɟ 2,5 Ɇɉɚ; 
 ɪɚɫɬɹɠɢɦɨɫɬɶ 6ɨɥɶɲe 10%; 
 ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɨɫɬɶ ɩɪɢ ɞɚɜɥɟɧɢɢ 2 ∙ 105 ɉɚ; 
 ɫɨɜɦɟɫɬɢɦɨɫɬɶ ɪɟɦɨɧɬɧɨɝɨ ɫɨɫɬɚɜɚ ɢ ɫɭɳɟɫɬɜɭɸɳɟɝɨ ɭɩɥɨɬɧɟɧɢɹ; 
 ɬɪɟɛɨɜɚɧɢɹ ɤ ɜɹɡɤɨɫɬɢ ɢ ɠɢɡɧɟɫɩɨɫɨɛɧɨɫɬɢ ɫɨɫɬɚɜɨɜ ɧɚɡɧɚɱɚɸɬɫɹ ɢɡ 

ɭɫɥɨɜɢɹ ɪɚɛɨɬ ɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ȽɈCɌ. 
 Ʉɪɨɦɟ ɷɬɨɝɨ ɤ ɚɤɪɢɥɚɬɧɵɦ ɢ ɚɤpɢɥɚɬɧɨ– ɩɨɥɢɭɪɟɬɚɧɨɜɵɦ 

ɦɚɬɟɪɢɚɥɚɦ ɞɨɥɠɧɵ ɩɪɟɞɴɹɜɥɹɬɶɫɹ ɫɥɟɞɭɸɳɢɟ ɬɪɟɛɨɜɚɧɢɹ: 
 ɤɨɪɪɨɡɢɣɧɚɹ ɚɤɬɢɜɧɨɫɬɶ – ɨɬɫɭɬɫɬɜɢɟ ɤɨɪɪɨɡɢɢ ɫɬɚɥɶɧɨɣ ɚɪɦɚɬɭɪɵ; 
 ɫɬɟɩɟɧɶ ɨɝɪɚɧɢɱɟɧɢɹ ɧɚɛɭɯɚɧɢɹ ɢ ɟё ɢɡɦɟɧɟɧɢɟ ɩɪɢ ɡɚɦɚɱɢɜɚɧɢɢ ɜ 

ɜɨɞe; 
 ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɤ ɜɨɞɟ – ɩɪɢ ɡɚɦɚɱɢɜɚɧɢɢ ɢɧɴɟɤɰɢɨɧɧɨɝɨ 

ɦɚɬɟɪɢɚɥɚ ɜ ɜɨɞɟ ɟɝɨ ɨɝɪɚɧɢɱɟɧɧɨɟ ɧɚɛɭɯɚɧɢɟ ɞɨɥɠɧɨ ɞɨɫɬɢɝɚɬɶ ɪɚɜɧɨɜɟɫɧɨɝɨ 
ɫɨɫɬɨɹɧɢɹ; 

 ɫɨɜɦɟɫɬɢɦɨɫɬɶ c ɛɟɬɨɧɨɦ – ɩɨɫɥɟ 28 ɫɭɬɨɤ ɜɨɡɞɟɣɫɬɜɢɹ 
ɡɚɦɚɱɢɜɚɧɢɟɦ ɜ ɧɚɫɵɳɟɧɧɨɦ ɪɚɫɬɜɨɪɟ Cɚ(Ɉɇ)2 ɦɚɫɫɚ ɭɩɥɨɬɧɟɧɢɹ ɞɨɥɠɧɚ 
ɞɨɫɬɢɱɶ ɩɨɫɬɨɹɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ɢɥɢ ɩɪɟɜɵɲɚɬɶ ɧɚɱɚɥɶɧɨɟ ɧɟ ɛɨɥɟɟ ɱɟɦ ɧɚ 10%. 



 

100 

Ɍɚɤɢɟ ɦɚɬɟɪɢɚɥɵ ɢɫɩɨɥɶɡɭɸɬɫɹ ɧɚ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɦ ɷɬɚɩɟ ɪɚɛɨɬ, ɨɧɢ 
ɡɚɤɚɱɢɜɚɸɬɫɹ ɜ ɫɩɟɰɢɚɥɶɧɭɸ ɫɤɜɚɠɢɧɭ, ɚ ɞɚɥɟɟ ɩɪɨɢɫɯɨɞɢɬ ɪɟɦɨɧɬ ɲɜɚ. 

9.5.5 ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɦɚɬɟɪɢɚɥɚ ɢ ɜɵɛɨɪ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ 
ɝɟɪɦɟɬɢɡɚɰɢɢ ɮɢɥɶɬɪɭɸɳɢɯ ɲɜɨɜ ɢ ɬɪɟɳɢɧ 

ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɪɚɫɬɜɨɪɨɜ ɧɚ ɰɟɦɟɧɬɧɨɣ ɨɫɧɨɜɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚ ɦɟɫɬɟ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɟɪɟɞ ɧɚɱɚɥɨɦ ɧɚɝɧɟɬɚɧɢɹ ɫɨɫɬɚɜɚ. ɉɪɢɝɨɬɨɜɥɟɧɢɟ 
ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɪɚɫɬɜɨɪɨɦɟɲɚɥɤɟ ɩɪɢɧɭɞɢɬɟɥɶɧɨɝɨ ɞɟɣɫɬɜɢɹ ɢɥɢ ɫɦɟɫɢɬɟɥɶɧɨɦ 
ɛɚɤɟ, ɨɛɨɪɭɞɨɜɚɧɧɨɦ ɦɟɯɚɧɢɱɟɫɤɢɦɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹɦɢ ɞɥɹ ɩɟɪɟɦɟɲɢɜɚɧɢɹ. 

Ⱦɨɡɢɪɨɜɚɧɢɟ ɦɚɬɟɪɢɚɥɨɜ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ ɰɟɦɟɧɬɧɵɯ ɢ 
ɩɨɥɢɦɟɪɰɟɦɟɧɬɧɵɯ ɪɚɫɬɜɨɪɨɜ, ɞɨɥɠɧɨ ɩɪɨɢɡɜɨɞɢɬɶɫɹ c ɬɨɱɧɨɫɬɶɸ ɞɨ 3% ɞɥɹ 
ɜɨɞɵ ɢ ɰɟɦɟɧɬɚ ɢ ɞɨ 5% ɞɥɹ ɞɨɛɚɜɨɤ ɤ ɰɟɦɟɧɬɭ. 

ɉɟɪɟɦɟɲɢɜɚɧɢɟ ɰɟɦɟɧɬɚ, ɜɨɞɵ ɢ ɞɨɛɚɜɨɤ ɞɨɥɠɧɨ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɞɨ 
ɩɨɥɭɱɟɧɢɹ ɨɞɧɨɪɨɞɧɨɣ ɦɚɫɫɵ. 

Ɇɚɬɟɪɢɚɥɵ ɧɚ ɩɨɥɢɦɟɪɧɨɣ, ɚɤpɢɥɚɬɧɨɣ, ɚɤpɢɥɚɬɧɨ– ɩɨɥɢɭɪɟɬɚɧɨɜɨɣ 
ɨɫɧɨɜɟ ɩɨɫɬɚɜɥɹɸɬɫɹ ɜ ɝɨɬɨɜɨɦ ɜɢɞɟ ɢ ɧɟ ɬɪɟɛɭɸɬ ɫɩɟɰɢɚɥɶɧɨɝɨ 
ɩɪɢɝɨɬɨɜɥɟɧɢɹ, ɫɦɟɲɢɜɚɧɢɟ ɤɨɦɩɨɧɟɧɬɨɜ ɪɚɫɬɜɨɪɚ ɩɪɨɢɡɜɨɞɢɬɫɹ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɢɧɴɟɤɰɢɨɧɧɨɣ ɭɫɬɚɧɨɜɤɟ. 

Ʉɨɦɩɥɟɤɫ ɨ6ɨpyɞɨɜɚɧɢɹ ɞɥɹ ɪɟɦɨɧɬɚ ɮɢɥɶɬɪɭɸɳɢɯ ɲɜɨɜ ɢ ɬɪɟɳɢɧ 
ɞɨɥɠɟɧ ɜɤɥɸɱɚɬɶ ɛɭɪɨɜɵɟ ɭɫɬɚɧɨɜɤɢ, ɞɨɡɢɪɨɜɨɱɧɵɟ ɭɫɬɪɨɣɫɬɜɚ, ɫɦɟɫɢɬɟɥɶɧɵɟ 
ɦɟɯɚɧɢɡɦɵ, ɧɚɫɨɫɵ – ɧɚɝɧɟɬɚɬɟɥɢ, ɬɪɭɛɨɩɪɨɜɨɞɵ, ɢɡɦɟɪɢɬɟɥɶɧɭɸ ɢ 
ɪɟɝɭɥɢɪɨɜɨɱɧɭɸ ɚɩɩɚɪɚɬɭɪɭ. 

Ɉ6ɨpyɞɨɜɚɧɢe ɞɨɥɠɧɨ ɩɨɞɛɢɪɚɬɶɫɹ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ 
ɧɟɩɪɟɪɵɜɧɨɫɬɶ ɜɟɞɟɧɢɹ ɪɚɛɨɬ, ɨɞɧɨɪɨɞɧɨɫɬɶ ɪɚɫɬɜɨɪɨɜ ɢ ɢɦɟɬɶ ɜɨɡɦɨɠɧɨɫɬɶ 
ɤɨɧɬɪɨɥɹ ɡɚ ɨɛɴɟɦɨɦ ɩɨɝɥɨɳɚɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ. ɋɦɟɫɢɬɟɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ 
ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶ ɧɟɩɪɟɪɵɜɧɨɟ ɩɨɦɟɲɢɜɚɧɢɟ ɪɚɫɬɜɨɪɨɜ. 

Ɋɚɫɬɜɨɪɨɧɚɫɨɫɵ ɞɥɹ ɧɚɝɧɟɬɚɧɢɹ ɦɚɬɟɪɢɚɥɨɜ ɞɨɥɠɧɵ ɭɞɨɜɥɟɬɜɨɪɹɬɶ 
ɫɥɟɞɭɸɳɢɦ ɨɫɧɨɜɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ: 

 ɭɫɬɨɣɱɢɜɨ ɢ ɞɥɢɬɟɥɶɧɨ ɪɚɛɨɬɚɬɶ ɧɚ ɩɟɪɟɤɚɱɤɟ ɪɚɫɬɜɨɪɨɜ ɬɪɟɛɭɟɦɨɣ 
ɜɹɡɤɨɫɬɢ; 

 ɨɛɟɫɩɟɱɢɜɚɬɶ ɬɪɟɛɭɟɦɨɟ ɞɚɜɥɟɧɢɟ ɧɚɝɧɟɬɚɧɢɹ ɢ ɧɟɨɛɯɨɞɢɦɭɸ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ. 

9.6 Ɉɩɵɬ ɢɧɴɟɰɢɪɨɜɚɧɢɹ ɬɪɟɳɢɧ ɜ ɛɟɬɨɧɟ ɩɥɨɬɢɧɵ ɋɒȽɗɋ 

Ⱥɪɨɱɧɨ–ɝɪɚɜɢɬɚɰɢɨɧɧɚɹ ɩɥɨɬɢɧɚ ɋɚɹɧɨ–ɒɭɲɟɧɫɤɨɣ Ƚɗɋ ɜɵɫɨɬɨɣ 242 ɦ, 
ɞɥɢɧɨɣ ɩɨ ɝɪɟɛɧɸ 1074 ɦ ɩɨɫɬɪɨɟɧɚ ɜ ɩɟɪɢɨɞ 1972 — 1989 ɝɝ. ɇɚ ɫɬɚɞɢɢ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɩɪɟɞɩɨɥɚɝɚɥɨɫɶ ɜɨɡɧɢɤɧɨɜɟɧɢɟ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɤɨɧɫɨɥɶɧɵɯ 
ɧɚɩɪɹɠɟɧɢɣ ɜ ɩɪɢɤɨɧɬɚɤɬɧɨɣ ɡɨɧɟ ɧɚ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ 1,5 Ɇɉɚ. Ȼɵɥɢ 
ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɪɟɲɟɧɢɹ ɩɨ ɨɝɪɚɧɢɱɟɧɢɸ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɡɨɧɵ ɪɚɫɬɹɠɟɧɢɹ, ɤɨɬɨɪɵɟ ɨɤɚɡɚɥɢɫɶ ɧɟɷɮɮɟɤɬɢɜɧɵɦɢ. 
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ȼɩɟɪɜɵɟ ɬɪɟɳɢɧɵ ɜ ɛɟɬɨɧɟ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ, ɜɛɥɢɡɢ ɨɬɦɟɬɤɢ 354 ɦ., ɛɵɥɢ 
ɡɚɮɢɤɫɢɪɨɜɚɧɵ ɜ 1985 ɝ. ɉɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɧɚɩɨɪ ɞɨɫɬɢɝ 80 % ɪɚɫɱɟɬɧɨɝɨ ɩɪɢ 
ɇɉɍ, ɡɚɦɟɬɧɨ ɭɜɟɥɢɱɢɥɚɫɶ ɮɢɥɶɬɪɚɰɢɹ ɜɨɞɵ ɜ ɝɚɥɟɪɟɟ ɧɚ ɨɬɦɟɬɤɟ 344 ɦ.. ȼ 
ɞɚɥɶɧɟɣɲɟɦ ɝɥɭɛɢɧɚ ɪɚɫɤɪɵɬɢɹ ɬɪɟɳɢɧ ɭɜɟɥɢɱɢɜɚɥɚɫɶ ɢ ɞɨɫɬɢɝɥɚ ɧɚɢɛɨɥɶɲɟɣ 
ɜɟɥɢɱɢɧɵ ɩɨɫɥɟ ɩɪɨɟɤɬɧɨɝɨ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨ ɇɉɍ(Ɋɢɫɭɧɨɤ – 
9.3). Ɏɢɥɶɬɪɚɰɢɨɧɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɪɚɫɬɹɧɭɬɭɸ ɡɨɧɭ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɦɟɠɞɭ 
ɨɬɦɟɬɤɚɦɢ 344 — 359 ɦ. ɜɨɡɪɨɫ ɞɨ 458 ɥ/ɫ. 

 

Ⱥ — ɡɨɧɚ ɬɪɟɳɢɧɨɨɛɪɚɡɨɜɚɧɢɹ; 1 — ɬɪɟɳɢɧɚ ɜ ɛɟɬɨɧɟ; 
2 — ɪɚɫɤɪɵɬɢɟ ɧɚ ɤɨɧɬɚɤɬɟ; II — ɧɨɦɟɪ ɫɬɨɥɛɚ. 

 
Ɋɢɫɭɧɨɤ – 9.3 ɉɪɨɮɢɥɶ ɩɥɨɬɢɧɵ ɜ ɪɭɫɥɨɜɨɣ ɱɚɫɬɢ 

 
ɋ ɧɚɱɚɥɚ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɫɢɥɶɧɨɣ ɮɢɥɶɬɪɚɰɢɢ ɪɚɫɬɹɧɭɬɚɹ ɡɨɧɚ ɧɚɩɨɪɧɨɣ 

ɝɪɚɧɢ ɩɨɞɜɟɪɝɚɥɚɫɶ ɪɚɫɱɟɬɧɵɦ ɢ ɧɚɬɭɪɧɵɦ ɢɫɫɥɟɞɨɜɚɧɢɹɦ. ȼ 1991 ɛɵɥɨ 
ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɬɪɟɳɢɧɵ ɪɚɫɩɪɨɫɬɪɚɧɟɧɵ ɜ ɦɚɫɫɢɜɟ ɜ ɜɢɞɟ ɛɨɥɶɲɨɝɨ ɱɢɫɥɚ 
ɦɟɥɤɢɯ ɧɚɪɭɲɟɧɢɣ ɦɨɧɨɥɢɬɧɨɫɬɢ ɛɟɬɨɧɚ ɜ ɡɨɧɚɯ ɜɵɫɨɬɨɣ 1,5 — 5,6 ɦ. 

Ɋɚɛɨɬɵ ɩɨ ɥɢɤɜɢɞɚɰɢɢ ɜɨɞɨɩɪɨɹɜɥɟɧɢɣ ɛɵɥɢ ɧɚɱɚɬɵ ɫ ɮɟɜɪɚɥɹ 1991 ɝ. ɢ 
ɩɪɨɞɨɥɠɚɥɢɫɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɬɟɯɧɨɥɨɝɢɣ ɰɟɦɟɧɬɚɰɢɢ ɞɨ 1994 ɝ. ɗɮɮɟɤɬ 
ɢɧɴɟɰɢɪɨɜɚɧɢɹ ɨɤɚɡɚɥɫɹ ɧɟɡɧɚɱɢɬɟɥɶɧɵɦ ɢ ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɦ. 
Ɏɢɥɶɬɪɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɩɪɨɞɨɥɠɚɥɢ ɭɜɟɥɢɱɢɜɚɬɶɫɹ. 

ȼ ɞɟɤɚɛɪɟ 1993 ɝ. ɩɪɢ ɍȼȻ = 532,6 ɦ ɛɵɥɨ ɜɵɩɨɥɧɟɧɨ ɨɩɵɬɧɨɟ ɧɚɝɧɟɬɚɧɢɟ 
ɩɨɥɢɦɟɪɧɨɝɨ ɦɚɬɟɪɢɚɥɚ — ɚɤɜɢɡɨɥɚ ɜ ɫɟɤɰɢɹɯ 32, 33. Ⱦɚɜɥɟɧɢɟ ɩɪɢ ɧɚɝɧɟɬɚɧɢɢ 
ɢɡɦɟɧɹɥɨɫɶ ɜ ɩɪɟɞɟɥɚɯ 20 — 30 Ɇɉɚ, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɨɜɚɥɨ ɭɞɟɥɶɧɵɦ 
ɩɨɝɥɨɳɟɧɢɹɦ ɦɚɬɟɪɢɚɥɚ. ɉɨɫɥɟ ɢɧɴɟɰɢɪɨɜɚɧɢɹɚɤɜɢɡɨɥɨɦ ɮɢɥɶɬɪɚɰɢɨɧɧɵɣ 
ɪɚɫɯɨɞ ɜ ɷɬɢɯ ɫɟɤɰɢɹɯ ɤɪɚɬɤɨɜɪɟɦɟɧɧɨ ɫɨɤɪɚɬɢɥɫɹ ɞɨ 0,3 — 0,5 ɥ/ɫ, ɧɨ ɜ 
ɩɨɫɥɟɞɭɸɳɟɦ ɩɪɨɢɡɨɲёɥ ɜɵɧɨɫ ɢɧɴɟɰɢɪɭɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ ɢ ɮɢɥɶɬɪɚɰɢɨɧɧɵɣ 
ɪɚɫɯɨɞ ɩɪɟɜɡɨɲɟɥ ɩɟɪɜɨɧɚɱɚɥɶɧɭɸ ɜɟɥɢɱɢɧɭ.  

ȼ 1995 ɝ. ɩɪɢ ɍȼȻ, ɛɥɢɡɤɨɦ ɤ ɇɉɍ, ɛɵɥɢ ɩɪɨɜɟɞɟɧɵ ɨɩɵɬɧɨ–
ɩɪɨɦɵɲɥɟɧɧɵɟ ɪɚɛɨɬɵ ɩɨ ɪɟɦɨɧɬɭ ɪɚɫɬɹɧɭɬɨɣ ɡɨɧɵ ɛɟɬɨɧɚ ɜ ɫɟɤɰɢɹɯ 23, 24 ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɨɥɢɦɟɪɧɵɯ ɷɥɚɫɬɢɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ “Ɋɨɮɥɟɤɫ” (ɦɨɞɭɥɶ 
ɞɟɮɨɪɦɚɰɢɣ 50 Ɇɉɚ) ɢ’ “Ɋɨɞɭɪ” (ɦɨɞɭɥɶ ɞɟɮɨɪɦɚɰɢɢ 3500 — 5000 Ɇɉɚ). 
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Ɋɚɡɜɟɞɨɱɧɵɦ ɛɭɪɟɧɢɟɦ ɜ ɫɟɤɰɢɢ 23 ɛɵɥɚ ɡɚɮɢɤɫɢɪɨɜɚɧɚ ɨɞɧɚ ɬɪɟɳɢɧɚ ɧɚ 
ɨɬɦɟɬɤɟ 350,5 ɦ, ɚ ɜ ɫɟɤɰɢɢ 24 — ɨɬ ɞɜɭɯ ɞɨ ɩɹɬɢ ɬɪɟɳɢɧ ɜ ɢɧɬɟɪɜɚɥɟ ɨɬɦɟɬɨɤ 
350,3 — 351,8 ɦ. 

ɉɟɪɜɵɟ ɨɩɵɬɵ ɧɚɝɧɟɬɚɧɢɹ ɫ ɩɪɢɦɟɧɟɧɢɟɦ “Ɋɨɮɥɟɤɫɚ” ɨɤɚɡɚɥɢɫɶ 
ɧɟɭɞɚɱɧɵɦɢ. ɉɪɢɦɟɧɟɧɢɟ ɩɪɢ ɧɢɡɤɨɣ ɬɟɦɩɟɪɚɬɭɪɟ (ɩɥɸɫ 4 °ɋ) ɦɚɬɟɪɢɚɥɚ 
“Ɋɨɞɭɪ” ɨɛɟɫɩɟɱɢɥɨ ɩɥɨɬɧɨɟ ɡɚɩɨɥɧɟɧɢɟ ɬɪɟɳɢɧ. ȼ ɩɪɨɰɟɫɫɟ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɪɚɛɨɬ ɩɨ ɨɩɵɬɧɨɦɭ ɧɚɝɧɟɬɚɧɢɸ ɨɩɪɟɞɟɥɹɥɚɫɶ ɨɩɬɢɦɚɥɶɧɚɹ ɜɹɡɤɨɫɬɶ ɪɚɫɬɜɨɪɨɜ, 
ɫɩɨɫɨɛɧɵɯ ɤ ɨɬɜɟɪɠɞɟɧɢɸ ɩɪɢ ɧɢɡɤɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ ɜ ɭɫɥɨɜɢɹɯ ɧɚɩɨɪɧɨɣ 
ɮɢɥɶɬɪɚɰɢɢ. Ȼɵɥɚ ɩɨɞɨɛɪɚɧɚ ɜɟɥɢɱɢɧɚ ɞɚɜɥɟɧɢɹ ɧɚɝɧɟɬɚɧɢɹ, ɞɨɫɬɚɬɨɱɧɚɹ ɞɥɹ 
ɡɚɤɚɱɤɢ ɜɹɡɤɨɝɨ ɪɚɫɬɜɨɪɚ ɜ ɨɝɪɚɧɢɱɟɧɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ ɬɪɟɳɢɧ ɜ ɪɚɞɢɭɫɟ 1,5 — 
2 ɦ ɨɬ ɬɨɱɤɢ ɧɚɝɧɟɬɚɧɢɹ. 

ɂɫɩɨɥɶɡɭɟɦɵɟ ɪɚɫɬɜɨɪɵ ɷɩɨɤɫɢɞɧɵɯ ɫɦɨɥ “Ɋɨɞɭɪ” ɨɛɥɚɞɚɥɢ ɜɵɫɨɤɨɣ 
ɜɹɡɤɨɫɬɶɸ, ɯɨɪɨɲɟɣ ɩɪɨɧɢɤɚɟɦɨɫɬɶɸ, ɧɢɡɤɢɦ ɩɨɜɟɪɯɧɨɫɬɧɵɦ ɧɚɬɹɠɟɧɢɟɦ, 
ɢɧɟɪɬɧɨɫɬɶɸ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɜɨɞɟ ɢ ɫɩɨɫɨɛɧɨɫɬɶɸ ɛɵɫɬɪɨ ɨɬɜɟɪɞɟɜɚɬɶ ɩɪɢ 
ɧɢɡɤɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ. Ȼɥɚɝɨɞɚɪɹ ɷɬɢɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɨɧɢ ɛɵɥɢ ɩɪɚɤɬɢɱɟɫɤɢ 
ɟɞɢɧɫɬɜɟɧɧɨ ɩɪɢɝɨɞɧɵɦɢ ɞɥɹ ɡɚɞɟɥɤɢ ɬɪɟɳɢɧ ɫ ɫɢɥɶɧɵɦɢ ɩɪɨɬɟɱɤɚɦɢ ɜɨɞɵ 
ɦɟɬɨɞɨɦ ɧɚɝɧɟɬɚɧɢɹ. 

ȼ ɢɬɨɝɟ ɩɪɨɜɟɞɟɧɢɹ ɨɩɵɬɧɵɯ ɪɚɛɨɬ ɮɢɥɶɬɪɚɰɢɹ ɱɟɪɟɡ ɬɪɟɳɢɧɵ ɜ ɫɟɤɰɢɹɯ 
23, 24 ɛɵɥɚ ɩɨɥɧɨɫɬɶɸ ɩɨɞɚɜɥɟɧɚ. ȼɵɛɭɪɟɧɧɵɟ ɤɟɪɧɵ ɩɨɤɚɡɚɥɢ ɜɵɫɨɤɭɸ 
ɚɞɝɟɡɢɸ ɧɚɝɧɟɬɚɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ ɫ ɩɨɜɟɪɯɧɨɫɬɶɸ ɛɟɬɨɧɚ ɜ ɢɡɥɨɦɟ. 
ɇɚɛɥɸɞɟɧɢɹɦɢ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɩɟɪɢɨɞɚ ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
1995 — 1996 ɝɝ. ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɮɢɥɶɬɪɚɰɢɨɧɧɨɟ ɫɨɫɬɨɹɧɢɟ 
ɡɚɢɧɴɟɰɢɪɨɜɚɧɧɨɣ ɨɩɵɬɧɨɣ ɡɨɧɵ ɧɟ ɢɡɦɟɧɢɥɨɫɶ. ɉɪɨɜɟɞɟɧɧɵɟ ɧɚɛɥɸɞɟɧɢɹ ɡɚ 
ɨɩɵɬɧɨ–ɩɪɨɦɵɲɥɟɧɧɵɦɢ ɪɚɛɨɬɚɦɢ ɩɨɡɜɨɥɢɥɢ ɩɪɢɧɹɬɶ ɪɟɲɟɧɢɟ ɨ ɪɟɦɨɧɬɟ ɫ 
ɩɪɢɦɟɧɟɧɢɟɦ ɬɨɣ ɠɟ ɬɟɯɧɨɥɨɝɢɢ ɨɫɬɚɥɶɧɵɯ ɩɨɜɪɟɠɞɟɧɧɵɯ ɭɱɚɫɬɤɨɜ ɩɥɨɬɢɧɵ. 

Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ ɛɵɥɢ ɢɫɩɨɥɶɡɨɜɚɧɵ ɫɥɟɞɭɸɳɢɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, 
ɩɪɢɛɨɪɵ, ɦɚɬɟɪɢɚɥɵ: 

 Ȼɭɪɨɜɨɣ ɫɬɚɧɨɤ “Ⱦɢɚɦɟɤ 251” (5 ɲɬ.); 
 ɇɚɝɧɟɬɚɬɟɥɶɧɵɣ ɧɚɫɨɫ; 
 ɓɟɥɟɦɟɪɵ ɫɬɪɭɧɧɵɟ; 
 Ⱦɜɭɯɤɨɦɩɨɧɟɧɬɧɵɟ ɷɩɨɤɫɢɞɧɵɟ ɫɦɨɥɵ “Ɋɨɞɭɪ”, ɢɦɟɸɳɢɟ 

ɫɥɟɞɭɸɳɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɟɳɟɫɬɜɚ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 20°ɋ: ɜɹɡɤɨɫɬɶ ɩɨ 
Ȼɪɭɤɮɢɥɶɞɭ ɞɥɹ ɝɭɫɬɨɣ ɫɦɨɥɵ ɜ ɩɪɟɞɟɥɚɯ 13500 — 15000 ɫɉɡ, ɚ ɞɥɹ ɬɟɤɭɱɟɣ 
ɫɦɨɥɵ 1200 — 1400 ɫɉɡ; ɩɪɟɞɟɥ ɩɪɨɱɧɨɫɬɢ ɧɚ ɫɠɚɬɢɟ 80 — 95 Ɇɩɚ; ɩɪɟɞɟɥ 
ɩɪɨɱɧɨɫɬɢ ɧɚ ɪɚɡɪɵɜ ɨɬ 28,5 ɞɨ 45 Ɇɩɚ ɢ ɦɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ 3500 — 5000 Ɇɉɚ 

ȼɪɟɦɹ ɩɨɥɢɦɟɪɢɡɚɰɢɢ ɜɫɟɝɨ ɦɚɬɟɪɢɚɥɚ ɭɞɥɢɧɹɟɬɫɹ ɩɪɢ ɧɢɡɤɢɯ 
ɬɟɦɩɟɪɚɬɭɪɚɯ, ɩɪɢ ɬɨɦ ɱɬɨ ɩɨɥɢɦɟɪɢɡɚɰɢɹ ɩɪɨɢɫɯɨɞɢɬ ɨɞɧɨɜɪɟɦɟɧɧɨ ɜɨ ɜɫɟɣ 
ɦɚɫɫɟ ɦɚɬɟɪɢɚɥɚ. 

ɉɪɨɦɵɲɥɟɧɧɵɟ ɪɚɛɨɬɵ ɩɨ ɩɨɞɚɜɥɟɧɢɸ ɮɢɥɶɬɪɚɰɢɢ ɭɫɥɨɜɧɨ ɦɨɠɧɨ 
ɪɚɡɞɟɥɢɬɶ ɧɚ ɧɟɫɤɨɥɶɤɨ ɯɚɪɚɤɬɟɪɧɵɯ ɷɬɚɩɨɜ:  

 ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɜ ɩɪɨɰɟɫɫɟ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
ɜɵɩɨɥɧɹɥɢɫɶ ɪɚɡɜɟɞɨɱɧɨɟ ɛɭɪɟɧɢɟ ɲɟɫɬɢ ɫɤɜɚɠɢɧ ɧɚ ɨɞɧɭ ɫɟɤɰɢɸ ɢ ɢɯ 
ɝɢɞɪɚɜɥɢɱɟɫɤɨɟ ɨɩɪɨɛɨɜɚɧɢɟ ɞɥɹ ɮɢɤɫɚɰɢɢ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɝɨ ɪɚɫɩɨɥɨɠɟɧɢɹ 
ɬɪɟɳɢɧ ɢ ɢɯ ɞɨɤɭɦɟɧɬɢɪɨɜɚɧɢɹ.  
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 ɇɚ ɜɬɨɪɨɦ ɷɬɚɩɟ ɪɚɛɨɬ ɩɪɨɜɨɞɢɥɨɫɶ ɛɭɪɟɧɢɟ ɫɤɜɚɠɢɧ ɞɥɹ ɢɧɴɟɤɰɢɢ, 
ɜ ɫɪɟɞɧɟɦ 28 ɲɬɭɤ ɧɚ ɨɞɧɭ ɫɟɤɰɢɸ. Ȼɭɪɟɧɢɟ ɨɫɭɳɟɫɬɜɥɹɥɨɫɶ ɢɡ ɫɦɨɬɪɨɜɨɣ 
ɝɚɥɟɪɟɢ ɧɚ ɨɬɦɟɬɤɟ 359 ɦ. Ȼɭɪɟɧɢɟ ɫɤɜɚɠɢɧ ɩɪɨɢɡɜɨɞɢɥɨɫɶ ɩɪɢ ɧɟɩɨɥɧɨɣ 
ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɣ ɧɚɝɪɭɡɤɟ(Ɋɢɫɭɧɨɤ – 9.4). 

 ɇɚ ɬɪɟɬɶɟɦ ɷɬɚɩɟ ɬɪɟɳɢɧɵ ɢɧɴɟɰɢɪɨɜɚɥɢɫɶ ɩɪɢ ɩɨɥɧɨɣ 
ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɣ ɧɚɝɪɭɡɤɟ ɧɚ ɩɥɨɬɢɧɭ ɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɦɚɤɫɢɦɚɥɶɧɨɦ ɢɯ 
ɪɚɫɤɪɵɬɢɢ. ɉɟɪɜɨɧɚɱɚɥɶɧɨ ɛɵɥɨ ɡɚɢɧɴɟɰɢɪɨɜɚɧɨ 24 ɫɟɤɰɢɢ. ɉɪɢ ɷɬɨɦ ɛɵɥɢ 
ɡɚɩɨɥɧɟɧɵ ɨɫɧɨɜɧɵɟ ɬɪɟɳɢɧɵ ɢ ɡɚɤɪɵɬɵ ɜɬɨɪɨɫɬɟɩɟɧɧɵɟ ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɭɫɢɥɢɣ ɫɠɚɬɢɹ ɧɚ ɝɪɚɧɢɰɚɯ ɬɪɟɳɢɧɵ(Ɋɢɫɭɧɨɤ – 9.4).  

 Ɉɫɧɨɜɧɨɣ ɦɚɬɟɪɢɚɥ “Ɋɨɞɭɪ” ɞɥɹ ɢɧɴɟɤɰɢɢ ɞɨɫɬɚɜɥɹɥɫɹ 
ɩɨɞɪɹɞɱɢɤɨɦ ɜ ɜɢɞɟ ɝɨɬɨɜɨɝɨ ɪɚɫɬɜɨɪɚ. Ʉɨɦɩɨɧɟɧɬɵ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ 
ɩɨɥɢɦɟɪɢɡɚɰɢɸ ɢɧɴɟɰɢɪɭɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɞɨɫɬɚɜɥɹɥɢɫɶ ɬɚɤɠɟ ɜ ɜɢɞɟ 

ɪɚɫɮɚɫɨɜɚɧɧɵɯ ɪɚɫɬɜɨɪɨɜ. Ⱦɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɢɧɴɟɰɢɪɭɟɦɨɣ ɫɦɟɫɢ 
ɤɨɥɢɱɟɫɬɜɟɧɧɨɟ ɫɨɨɬɧɨɲɟɧɢɟ ɢ ɬɢɩ ɫɦɨɥɵ ɲɢɪɨɤɨ ɜɚɪɶɢɪɨɜɚɥɢɫɶ ɞɥɹ ɩɨɞɛɨɪɚ 

ɧɟɨɛɯɨɞɢɦɨɣ ɤɨɧɫɢɫɬɟɧɰɢɢ ɫɦɟɫɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɯɚɪɚɤɬɟɪɚ ɬɪɟɳɢɧɵ ɢ 
ɪɚɫɯɨɞɚ ɮɢɥɶɬɪɚɰɢɢ ɱɟɪɟɡ ɧɟɟ. Ʉɨɦɩɨɧɟɧɬɵ ɫɦɟɲɢɜɚɥɢɫɶ ɦɢɤɫɟɪɨɦ ɫ 

ɨɫɧɨɜɧɵɦ ɦɚɬɟɪɢɚɥɨɦ ɜ ɟɝɨ ɠɟ ɟɦɤɨɫɬɢ, ɩɨɫɥɟ ɱɟɝɨ ɨɧɚ ɨɩɨɪɨɠɧɹɥɚɫɶ ɜ 
ɩɪɢɟɦɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɩɨɪɲɧɟɜɨɝɨ ɧɚɫɨɫɚ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɨɛɟɫɩɟɱɢɜɚɥɚɫɶ 

ɢɧɞɭɫɬɪɢɚɥɶɧɨɫɬɶ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɫɦɟɫɢ ɧɚ ɦɟɫɬɟ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ, ɱɬɨ ɜ 
ɫɥɨɠɧɵɯ ɢ ɫɬɟɫɧɟɧɧɵɯ ɭɫɥɨɜɢɹɯ ɝɚɥɟɪɟɢ ɩɥɨɬɢɧɵ ɨɛɥɟɝɱɚɥɨ ɢɯ ɩɪɨɜɟɞɟɧɢɟ. ȼ 

ɫɥɭɱɚɹɯ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɛɨɥɟɟ ɜɹɡɤɨɝɨ ɪɚɫɬɜɨɪɚ (ɛɨɥɶɲɨɟ 
ɜɨɞɨɩɪɨɹɜɥɟɧɢɟ), ɜ ɧɟɝɨ ɞɨɛɚɜɥɹɥɫɹ ɬɚɥɶɤ. 

– ɡɨɧɚ ɢɧɴɟɰɢɪɨɜɚɧɢɹ;– ɡɨɧɚ ɨɛɠɚɬɢɹ: 
– ɢɧɴɟɤɰɢɨɧɧɵɟ ɫɤɜɚɠɢɧɵ;–ɫɤɜɚɠɟɧɵ ɤɨɧɬɪɨɥɶɧɨɝɨ ɛɭɪɟɧɢɹ;  

–ɷɤɫɬɟɧɡɨɦɟɬɪɵ ɞɥɹ ɧɚɛɥɸɞɟɧɢɹ ɞɟɮɨɪɦɚɰɢɣ 
 

Ɋɢɫɭɧɨɤ 9.4. ɋɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɫɤɜɚɠɢɧ ɢ ɤɨɧɬɪɨɥɶɧɵɯ ɩɪɢɛɨɪɨɜ ɜ 
ɡɨɧɟ ɢɧɴɟɰɢɪɨɜɚɧɢɹ ɫɟɤɰɢɢ 26 
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1023– ɜɪɟɦɹ ɧɚɱɚɥɚ ɡɚɤɚɱɤɢ ɪɚɫɬɜɨɪɚ ɜ ɫɤɜɚɠɢɧɭ;     – ɩɨɪɹɞɨɤ ɢɧɴɟɰɢɪɨɜɚɧɢɹ 
ɫɤɜɚɠɢɧ; 1 — ɤɨɨɪɞɢɧɚɬɵ ɫɤɜɚɠɢɧ 

 
Ɋɢɫɭɧɨɤ – 9.5 Ɉɱɟɪɟɞɧɨɫɬɶ ɢɧɴɟɤɰɢɢ ɩɨ ɫɟɬɤɟ ɫɤɜɚɠɢɧ ɫɟɤɰɢɢ 26 ɧɚ 

ɨɬɦɟɬɤɟ 349,7 ɦ 
 
ɇɚɝɧɟɬɚɧɢɟ ɪɚɫɬɜɨɪɨɜ ɜɟɥɨɫɶ ɱɟɪɟɡ ɞɜɟ ɫɤɜɚɠɢɧɵ ɱɟɬɵɪɶɦɹ ɧɚɫɨɫɚɦɢ. 

Ɍɟɦ ɫɚɦɵɦ ɛɵɥɚ ɫɭɳɟɫɬɜɟɧɧɨ ɫɨɤɪɚɳɟɧɚ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ 
ɩɥɨɬɢɧɭ ɩɨɥɧɨɣ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɣ ɧɚɝɪɭɡɤɢ ɜ ɯɨɥɨɞɧɨɟ ɜɪɟɦɹ ɝɨɞɚ 

ɋ ɰɟɥɶɸ ɨɛɟɫɩɟɱɟɧɢɹ ɤɨɧɬɪɨɥɹ ɡɚ ɜɨɡɞɟɣɫɬɜɢɟɦ ɧɚ ɧɚɩɪɹɠɟɧɧɨ–
ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɟ ɫɨɫɬɨɹɧɢɟ ɫɢɫɬɟɦɵ ɩɥɨɬɢɧɚ — ɨɫɧɨɜɚɧɢɟ ɨɬ ɞɚɜɥɟɧɢɹ ɩɪɢ 
ɧɚɝɧɟɬɚɧɢɢ ɪɚɫɬɜɨɪɚ ɜ ɬɪɟɳɢɧɵ ɢ ɡɚ ɢɡɦɟɧɟɧɢɹɦɢ ɜ ɪɚɫɬɹɧɭɬɨɣ ɡɨɧɟ ɛɟɬɨɧɚ 
ɛɵɥɢ ɨɪɝɚɧɢɡɨɜɚɧɵ ɫɩɟɰɢɚɥɶɧɵɟ ɧɚɛɥɸɞɟɧɢɹ. Ʉɨɧɬɪɨɥɶ ɜɤɥɸɱɚɥ ɜ ɫɟɛɹ 
ɧɚɛɥɸɞɟɧɢɹ ɡɚ ɜɨɡɦɨɠɧɵɦɢ ɜɬɨɪɢɱɧɵɦɢ ɩɪɨɹɜɥɟɧɢɹɦɢ, ɫɜɹɡɚɧɧɵɦɢ ɫ 
ɩɪɟɜɵɲɟɧɢɟɦ ɪɚɫɤɪɵɬɢɹ ɬɪɟɳɢɧ ɧɚɞ ɜɟɥɢɱɢɧɚɦɢ, ɤɨɬɨɪɵɟ ɛɵɥɢ ɞɨ ɢɧɴɟɤɰɢɢ; ɫ 
ɪɚɫɤɪɵɬɢɟɦ ɦɟɠɫɬɨɥɛɱɚɬɨɝɨ ɲɜɚ 1 ɧɚ ɨɬɦɟɬɤɟ 344 ɦ; ɫ ɜɨɡɦɨɠɧɵɦ ɪɚɡɜɢɬɢɟɦ 
ɬɪɟɳɢɧɵ ɜɨ II–ɣ ɫɬɨɥɛ; ɫ ɞɟɮɨɪɦɚɰɢɟɣ ɤɨɧɬɚɤɬɧɨɣ ɡɨɧɵ ɢ ɨɫɚɞɤɚɦɢ; ɫ 
ɪɚɫɤɪɵɬɢɟɦ ɡɚɢɧɴɟɰɢɪɨɜɚɧɧɵɯ ɬɪɟɳɢɧ ɩɪɢ ɢɧɴɟɤɰɢɢ ɫɦɟɠɧɵɯ ɫɟɤɰɢɣ. 

ȼ ɩɪɨɰɟɫɫɟ ɛɵɥɢ ɨɪɝɚɧɢɡɨɜɚɧɵ ɩɨɫɬɨɹɧɧɵɟ ɧɚɛɥɸɞɟɧɢɹ ɡɚ ɢɡɦɟɧɟɧɢɟɦ 
ɮɢɥɶɬɪɚɰɢɢ ɜ ɢɧɴɟɰɢɪɭɟɦɨɣ ɫɟɤɰɢɢ ɢ ɫɦɟɠɧɵɯ ɫɟɤɰɢɹɯ ɢ ɲɚɯɬɚɯ ɪɚɞɢɚɥɶɧɵɯ 
ɲɜɨɜ. Ⱦɥɹ ɧɚɛɥɸɞɟɧɢɣ ɛɵɥɢ ɭɫɬɚɧɨɜɥɟɧɵ ɷɤɫɬɟɧɡɨɦɟɬɪɵ ɫ ɛɚɡɨɣ 2000 ɦɦ ɨɬ 2 
ɞɨ 4 ɲɬɭɤ ɧɚ ɫɟɤɰɢɸ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɥɢɱɟɫɬɜɚ ɬɪɟɳɢɧ ɢ ɢɯ ɪɚɫɩɨɥɨɠɟɧɢɹ. 
ɓɟɥɟɦɟɪɵ ɭɫɬɚɧɚɜɥɢɜɚɥɢɫɶ ɧɚ ɷɬɚɩɟ ɛɭɪɨɜɵɯ ɪɚɛɨɬ, ɨɧɢ ɛɵɥɢ ɨɫɧɨɜɧɵɦ 
ɢɧɫɬɪɭɦɟɧɬɨɦ ɤɨɧɬɪɨɥɹ ɡɚ ɩɪɨɰɟɫɫɨɦ ɧɚɝɧɟɬɚɧɢɹ.  

Ɂɚɢɧɴɟɰɢɪɨɜɚɧɧɚɹ ɬɪɟɳɢɧɚ ɩɪɢ ɢɧɴɟɤɰɢɢ ɩɨɫɥɟɞɭɸɳɟɣ ɫɨɫɟɞɧɟɣ ɫɟɤɰɢɢ, 
ɧɟ ɪɚɫɤɪɵɜɚɥɚɫɶ ɛɥɚɝɨɞɚɪɹ ɫɭɳɟɫɬɜɟɧɧɨɦɭ ɨɛɠɚɬɢɸ ɦɚɫɫɢɜɚ ɛɟɬɨɧɚ, ɚ ɟɫɥɢ 
ɩɪɨɢɡɨɲɥɨ ɪɚɫɤɪɵɬɢɟ, ɬɨ ɛɵɥɨ ɞɨɫɬɢɝɧɭɬɨ ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɨɛɠɚɬɢɟ ɩɪɢ 
ɩɪɨɜɟɞɟɧɢɢ ɢɧɴɟɤɰɢɨɧɧɵɯ ɪɚɛɨɬ ɜɬɨɪɨɣ ɨɱɟɪɟɞɢ. 

ȼ ɩɪɢɧɹɬɢɢ ɪɟɲɟɧɢɣ ɩɨ ɤɨɪɪɟɤɬɢɪɨɜɤɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ 
ɧɚɝɧɟɬɚɧɢɹ ɪɚɫɬɜɨɪɚ ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ ɜɫɹ ɨɩɟɪɚɬɢɜɧɚɹ ɢɧɮɨɪɦɚɰɢɹ ɧɟ ɬɨɥɶɤɨ ɩɨ 
ɢɡɦɟɧɟɧɢɸ ɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɪɚɫɯɨɞɨɜ ɱɟɪɟɡ ɭɩɥɨɬɧɹɟɦɵɣ ɦɚɫɫɢɜ ɢ ɫɨɫɟɞɧɢɟ 
ɫɟɤɰɢɢ, ɧɨ ɢ ɩɨ ɨɫɚɞɤɚɦ, ɧɚɤɥɨɧɚɦ ɢ ɞɟɮɨɪɦɚɰɢɹɦ. ɇɚɝɧɟɬɚɧɢɟ ɪɚɫɬɜɨɪɚ 
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ɧɚɱɢɧɚɥɨɫɶ ɫ ɤɪɚɣɧɢɯ ɪɹɞɨɜ ɫɤɜɚɠɢɧ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɭ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɢɥɢ ɫɨ 
ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ. Ɉɱɟɪɟɞɧɨɫɬɶ ɧɚɡɧɚɱɟɧɢɹ ɫɤɜɚɠɢɧ ɞɥɹ ɧɚɝɧɟɬɚɧɢɹ 
ɨɩɪɟɞɟɥɹɥɚɫɶ ɩɨ ɧɚɢɦɟɧɶɲɟɦɭ ɢɡɥɢɜɭ ɜɨɞɵ ɢɥɢ ɜɵɯɨɞɭ ɪɚɫɬɜɨɪɚ ɢɡ ɫɦɟɠɧɨɣ ɫ 
ɢɧɴɟɰɢɪɭɟɦɨɣ ɫɤɜɚɠɢɧɵ ɩɭɬɟɦ ɨɬɤɪɵɬɢɹ ɤɪɚɧɨɜ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɚ ɢɯ ɭɫɬɶɹɯ. 
ȼ ɞɚɥɶɧɟɣɲɟɦ ɨɬ ɬɚɤɨɝɨ ɤɨɧɬɪɨɥɹ ɡɚ ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ ɪɚɫɬɜɨɪɚ ɩɨ ɬɪɟɳɢɧɟ 
ɨɬɤɚɡɚɥɢɫɶ ɢ ɜ ɰɟɥɹɯ ɷɤɨɧɨɦɢɢ ɩɨɥɢɦɟɪɚ ɩɟɪɟɲɥɢ ɧɚ ɡɨɧɞɢɪɨɜɚɧɢɟ ɫɤɜɚɠɢɧ 
ɝɢɛɤɢɦ ɬɪɨɫɢɤɨɦ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɨɹɜɥɟɧɢɹ ɩɨɥɢɦɟɪɚ ɜ ɫɤɜɚɠɢɧɟ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɧɨɣ ɢɧɴɟɤɰɢɢ ɩɪɨɢɡɨɲɥɨ ɩɨɱɬɢ ɩɨɥɧɨɟ ɩɨɞɚɜɥɟɧɢɟ 
(ɛɨɥɶɲɟ 98 %) ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɪɚɫɯɨɞɚ. 

9.7 ȼɵɜɨɞɵ 

1 Ɇɚɬɟɪɢɚɥɵ, ɜɵɛɪɚɧɧɵɟ ɞɥɹ ɭɩɥɨɬɧɟɧɢɹ ɞɟɮɨɪɦɚɰɢɨɧɧɵɯ ɲɜɨɜ ɩɪɢ 
ɢɯ ɪɟɦɨɧɬɟ, ɞɨɥɠɧɵ ɛɵɬɶ ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɵ, ɞɨɥɝɨɜɟɱɧɵ, ɤɨɪɪɨɡɢɨɧɧɨ 
ɫɬɨɣɤɢ, ɜɨɞɨɭɫɬɨɣɱɢɜɵ, ɪɚɛɨɬɚɬɶ ɜ ɤɨɧɫɬɪɭɤɰɢɢ ɲɜɚ ɜ ɨɛɠɚɬɨɦ ɫɨɫɬɨɹɧɢɢ, ɚ 
ɬɚɤ ɠɟ ɨɛɟɫɩɟɱɢɜɚɬɶ ɞɨɫɬɚɬɨɱɧɭɸ ɚɞɝɟɡɢɨɧɧɭɸ ɩɪɨɱɧɨɫɬɶ ɪɟɦɨɧɬɧɨɝɨ 
ɦɚɬɟɪɢɚɥɚ ɤ ɫɬɚɪɨɦɭ ɛɟɬɨɧɭ. 

2 ɉɪɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɢ ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɨɫɬɢ ɞɟɮɨɪɦɚɰɢɨɧɧɵɯ ɲɜɨɜ 
ɢ ɬɪɟɳɢɧ ɩɪɢɦɟɧɹɸɬɫɹ ɦɚɬɟɪɢɚɥɵ ɧɚ ɩɨɥɢɦɟɪɧɨɣ ɨɫɧɨɜɟ, ɚ ɬɚɤɠɟ ɚɤpɢɥɚɬɧɨ– 
ɩɨɥɢɭɪɟɬɚɧɨɜɵɟ ɦɚɬɟɪɢɚɥɵ. Ⱦɥɹ ɨɫɬɚɧɨɜɤɢ ɮɢɥɶɬɪɭɸɳɟɣɫɹ ɜɨɞɵ ɢ 
ɞɨɥɝɨɜɪɟɦɟɧɧɨɣ ɝɢɞɪɨɢɡɨɥɹɰɢɢ ɜ ɲɜɚɯ ɩɪɢɦɟɧɹɸɬɫɹ ɛɵɫɬɪɨ (ɦɟɞɥɟɧɧɨ) 
ɪɟɚɝɢɪɭɸɳɢɟ ɜɫɩɟɧɢɜɚɸɳɢɟɫɹ ɦɚɬɟɪɢɚɥɵ ɧɚ ɨɫɧɨɜɟ ɩɨɥɢɭɪɟɬɚɧɨɜɵɯ ɫɦɨɥ, 
ɧɚɩɪɢɦɟɪ ɫɦɨɥɵ ɩɨɞ ɜɵɫɨɤɢɦ ɢ ɧɢɡɤɢɦ ɞɚɜɥɟɧɢɟɦ, ɝɢɞɪɨɮɨɛɧɵɟ ɢ 
ɝɢɞɪɨɮɢɥɶɧɵɟ ɫɦɨɥɵ, ɚ ɬɚɤɠɟ ɨɞɧɨɤɨɦɩɨɧɟɧɬɧɵɟ ɢ ɞɜɭɯɤɨɦɩɨɧɟɧɬɧɵɟ 
ɦɚɬɟɪɢɚɥɵ ɢ ɝɟɥɢ. 

3 Ʉɨɦɩɥɟɤɫ ɨ6ɨpyɞɨɜɚɧɢɹ ɞɥɹ ɪɟɦɨɧɬɚ ɮɢɥɶɬɪɭɸɳɢɯ ɲɜɨɜ ɢ ɬɪɟɳɢɧ 
ɞɨɥɠɟɧ ɜɤɥɸɱɚɬɶ ɛɭɪɨɜɵɟ ɭɫɬɚɧɨɜɤɢ, ɞɨɡɢɪɨɜɨɱɧɵɟ ɭɫɬɪɨɣɫɬɜɚ, ɫɦɟɫɢɬɟɥɶɧɵɟ 
ɦɟɯɚɧɢɡɦɵ, ɧɚɫɨɫɵ – ɧɚɝɧɟɬɚɬɟɥɢ, ɬɪɭɛɨɩɪɨɜɨɞɵ, ɢɡɦɟɪɢɬɟɥɶɧɭɸ ɢ 
ɪɟɝɭɥɢɪɨɜɨɱɧɭɸ ɚɩɩɚɪɚɬɭɪɭ. 

4 ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ Ȼɪɚɦɶɹɧɫɤɨɣ Ƚɗɋ, ɩɨɞɪɚɡɭɦɟɜɚɟɬɫɹ 
ɫɨɛɥɸɞɟɧɢɟ ɜɫɟɯ ɬɟɯɧɨɥɨɝɢɣ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ ɢ ɦɚɬɟɪɢɚɥɚ ɥɭɱɲɟɝɨ 
ɤɚɱɟɫɬɜɚ. ȼ ɫɥɟɞɫɬɜɢɢ ɱɟɝɨ, ɜɟɪɨɹɬɧɨɫɬɶ ɧɚɥɢɱɢɹ ɬɪɟɳɢɧ ɜ ɛɟɬɨɧɟ ɨɱɟɧɶ ɦɚɥɚ.  

ȼ ɫɥɭɱɚɟ ɩɨɹɜɥɟɧɢɹ ɧɟɠɟɥɚɬɟɥɶɧɵɯ ɬɪɟɳɢɧ, ɞɥɹ ɪɟɦɨɧɬɚ ɩɪɟɞɥɚɝɚɟɬɫɹ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɨɩɵɬ ɪɟɦɨɧɬɚ ɩɥɨɬɢɧɵ ɋɚɹɧɨ–ɒɭɲɟɧɫɤɨɣ Ƚɗɋ. 

Ⱦɥɹ ɢɧɴɟɰɢɪɨɜɚɧɢɹ ɮɢɥɶɬɪɭɸɳɢɯ ɬɪɟɳɢɧ ɜ ɛɟɬɨɧɟ ɩɥɨɬɢɧɵ ɋɚɹɧɨ–
ɒɭɲɟɧɫɤɨɣ Ƚɗɋ ɛɵɥ ɢɫɩɨɥɶɡɨɜɚɧ ɩɨɥɢɦɟɪɧɵɣ ɷɥɚɫɬɢɱɧɵɣ ɦɚɬɟɪɢɚɥ “Ɋɨɞɭɪ”.  

Ɋɚɛɨɬɵ ɩɨ ɩɨɞɚɜɥɟɧɢɸ ɮɢɥɶɬɪɚɰɢɢ ɧɚ ɋɒȽɗɋ ɜɤɥɸɱɚɥɢ ɜ ɫɟɛɹ 
ɧɟɫɤɨɥɶɤɨ ɯɚɪɚɤɬɟɪɧɵɯ ɷɬɚɩɨɜ:  

 ɪɚɡɜɟɞɨɱɧɨɟ ɛɭɪɟɧɢɟ ɫɤɜɚɠɢɧ, ɢɯ ɝɢɞɪɚɜɥɢɱɟɫɤɨɟ ɨɩɪɨɛɨɜɚɧɢɟ ɞɥɹ 
ɮɢɤɫɚɰɢɢ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɝɨ ɪɚɫɩɨɥɨɠɟɧɢɹ ɬɪɟɳɢɧ ɢ ɞɨɤɭɦɟɧɬɢɪɨɜɚɧɢɹ.  

 ɛɭɪɟɧɢɟ ɫɤɜɚɠɢɧ ɞɥɹ ɢɧɴɟɤɰɢɢ  
 ɢɧɴɟɰɢɪɨɜɚɧɢɟ ɬɪɟɳɢɧ ɩɪɢ ɩɨɥɧɨɣ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɣ ɧɚɝɪɭɡɤɟ ɧɚ 

ɩɥɨɬɢɧɭ ɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɢɯ ɪɚɫɤɪɵɬɢɢ.  
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ȼ ɪɟɡɭɥɶɬɚɬɟ ɢɧɴɟɤɰɢɢ ɬɪɟɳɢɧ ɜ ɛɟɬɨɧɟ ɩɥɨɬɢɧɵ ɋɒȽɗɋ ɩɨɥɢɦɟɪɧɵɦ 
ɦɚɬɟɪɢɚɥɨɦ «Ɋɨɞɭɪ» ɩɪɨɢɡɨɲɥɨ ɩɨɱɬɢ ɩɨɥɧɨɟ ɩɨɞɚɜɥɟɧɢɟ (ɛɨɥɶɲɟ 98 %) 
ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɪɚɫɯɨɞɚ. 

5 ɇɚ Ȼɪɚɦɶɹɧɫɤɨɣ Ƚɗɋ ɩɪɨɟɤɬɢɪɭɸɬɫɹ ɩɥɨɫɤɢɟ ɞɟɮɨɪɦɚɰɢɨɧɧɵɟ 
ɲɜɵ (ɪɢɫɭɧɨɤ 9.1), ɤɨɬɨɪɵɟ  ɩɪɨɫɬɵ ɜ ɜɵɩɨɥɧɟɧɢɢ, ɬɪɟɛɭɸɬ ɦɟɧɶɲɢɣ ɪɚɫɯɨɞ 
ɦɚɬɟɪɢɚɥɨɜ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ, ɥɭɱɲɟ ɨɬɜɨɞɹɬ ɜɨɞɭ, ɩɪɨɮɢɥɶɬɪɨɜɚɜɲɭɸɫɹ ɜ ɲɨɜ; 
ɪɚɛɨɬɚ ɫɟɤɰɢɣ ɧɟɡɚɜɢɫɢɦɚ ɞɪɭɝ ɨɬ ɞɪɭɝɚ ɢ ɫɨɡɞɚɟɬ ɛɨɥɶɲɭɸ ɫɬɚɬɢɱɟɫɤɭɸ 
ɨɩɪɟɞɟɥɟɧɧɨɫɬɶ ɪɚɛɨɬɵ ɩɥɨɬɢɧɵ. 

ȼ ɤɚɱɟɫɬɜɟ ɧɚɪɭɠɧɵɯ ɤɨɧɬɭɪɧɵɯ ɭɩɥɨɬɧɟɧɢɣ ɲɜɨɜ ɭɫɬɪɚɢɜɚɟɦ 
ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɛɪɭɫɶɹ. ɀɟɥɟɡɨɛɟɬɨɧɧɵɟ ɛɪɭɫɶɹɞɥɹ ɭɩɥɨɬɧɟɧɢɹ ɧɚɩɨɪɧɨɣ 
ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɢɦɟɸɬ ɜ ɩɨɩɟɪɟɱɧɨɦ ɫɟɱɟɧɢɢ ɩɹɬɢɭɝɨɥɶɧɵɟ ɢɥɢ 
ɱɟɬɵɪɟɯɭɝɨɥɶɧɨɟ ɨɱɟɪɬɚɧɢɟ, ɛɥɚɝɨɞɚɪɹ ɱɟɦɭ ɨɛɥɚɞɚɸɬ ɯɨɪɨɲɢɦ ɤɨɧɬɚɤɬɨɦ ɫ 
ɛɟɬɨɧɧɵɦ ɦɚɫɫɢɜɨɦ. Ɋɚɡɦɟɪɵ ɛɪɭɫɶɟɜ ɜ ɩɥɚɧɟ ɨɬ 0,5–0,6 ɞɨ 1,0–1,3 ɦ.  

ȼɨɞɨɧɟɩɪɨɧɢɰɚɟɦɨɫɬɶ ɭɩɥɨɬɧɟɧɢɹ ɩɪɢ ɪɚɫɤɪɵɬɢɢ ɲɜɨɜ ɞɨɫɬɢɝɧɟɦ: 
ɚ) ɩɪɨɤɥɚɞɤɨɣ ɫɥɨɹ ɝɢɞɪɨɢɡɨɥɹɰɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɜ ɫɨɱɟɬɚɧɢɢ ɫ 

ɦɟɬɚɥɥɢɱɟɫɤɢɦɢ ɥɢɫɬɚɦɢ (ɦɟɞɧɵɦɢ), ɩɪɨɫɦɨɥɟɧɧɵɦɢ ɜɨɣɥɨɱɧɵɦɢ, 
ɚɫɮɚɥɶɬɨɜɵɦɢ ɦɚɬɚɦɢ ɧɚ ɨɫɧɨɜɟ ɞɠɭɬɨɜɨɣ ɬɤɚɧɢ ɢɥɢ ɫɬɟɤɥɨɬɤɚɧɢ; 

ɛ) ɫɥɨɟɦ ɝɥɚɞɤɨɣ ɰɟɦɟɧɬɧɨɣ ɲɬɭɤɚɬɭɪɤɢ ɫ ɧɚɤɥɟɣɤɨɣ ɫɬɟɤɥɨɬɤɚɧɢ ɢ 
ɩɪɨɤɥɚɞɤɨɣ ɚɫɮɚɥɶɬɨɜɵɯ ɦɚɬɨɜ ɧɚ ɨɫɧɨɜɟ ɫɬɟɤɥɨɬɤɚɧɢ; 

ɜ) ɧɚɧɟɫɟɧɢɟɦ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɭɩɥɨɬɧɟɧɢɹ ɩɚɬɟɧɬɨɜɚɧɧɨɣ ɩɚɫɬɵ. 
Ƚɢɞɪɨɢɡɨɥɹɰɢɨɧɧɵɣ ɦɚɬɟɪɢɚɥ ɩɪɢɠɢɦɚɟɬɫɹ ɤ ɨɫɧɨɜɧɨɦɭ ɛɟɬɨɧɭ ɩɪɢ 

ɩɨɦɨɳɢ ɛɪɭɫɶɟɜ. 
Ɉɫɧɨɜɧɵɟ ɜɧɭɬɪɟɧɧɢɟ ɭɩɥɨɬɧɟɧɢɹ ɭɫɬɪɚɢɜɚɟɦ ɦɟɬɚɥɥɢɱɟɫɤɢɦɢ 

ɤɨɦɩɟɧɫɚɬɨɪɧɨɝɨ ɬɢɩɚ Z–ɨɛɪɚɡɧɵɟ ɢ U–ɨɛɪɚɡɧɵɟ, ɨɛɥɚɞɚɸɳɢɟ ɜɵɫɨɤɨɣ 
ɧɚɞɟɠɧɨɫɬɶɸ. Ɇɚɬɟɪɢɚɥɨɦ ɞɢɚɮɪɚɝɦ ɜɵɛɢɪɚɟɦ ɫɩɥɚɜɵ, ɫɬɨɣɤɢɟ ɩɪɨɬɢɜ 
ɤɨɪɪɨɡɢɢ –ɥɢɫɬɵ ɥɚɬɭɧɢ. ɍɫɬɪɚɢɜɚɟɦ 2 ɪɹɞɚ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɲɩɨɧɨɤ ɫɨ ɫɬɨɪɨɧɵ 
ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɫ ɪɚɫɫɬɨɹɧɢɟɦ 3 ɦ ɦɟɠɞɭ ɧɢɦɢ. Ɇɟɠɲɩɨɧɨɱɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ 
ɰɟɦɟɧɬɢɪɭɟɦ.  

ɉɪɟɞɭɫɦɚɬɪɢɜɚɟɦ ɞɪɟɧɚɠɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɜ ɲɜɚɯ – ɜɟɪɬɢɤɚɥɶɧɵɟ ɞɪɟɧɵ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɨɪɝɚɧɢɡɨɜɚɧɧɵɣ ɨɬɜɨɞ ɜɨɞɵ, ɩɪɨɮɢɥɶɬɪɨɜɚɜɲɟɣɫɹ ɱɟɪɟɡ ɲɨɜ 
ɢɥɢ ɛɟɬɨɧ ɜ ɞɪɟɧɚɠɧɭɸ ɫɢɫɬɟɦɭ ɩɥɨɬɢɧɵ. 

 
 
 
 
 
 
 
 

 
1 – Ʉɨɧɬɭɪɧɨɟ ɧɚɪɭɠɧɨɟ ɭɩɥɨɬɧɟɧɢɟ; 

 2 – Ɉɫɧɨɜɧɨɟ ɜɧɭɬɪɟɧɧɟɟ ɦɟɬɚɥɥɢɱɟɫɤɨɟ ɭɩɥɨɬɧɟɧɢɟ, 
3 – Ⱦɪɟɧɚɠ 

 
Ɋɢɫɭɧɨɤ 9.1 – Ⱦɟɮɨɪɦɚɰɢɨɧɧɵɣ ɲɨɜ Ȼɪɚɦɶɹɧɫɤɨɣ Ƚɗɋ 

2 2 2 1 3 
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ɁȺɄɅɘɑȿɇɂȿ 

ȼ ɯɨɞɟ ɞɚɧɧɨɣ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ ɛɵɥ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧ Ȼɪɚɦɶɹɧɫɤɢɣ 
ɝɢɞɪɨɭɡɟɥ, ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɧɚ ɪɟɤɟ Ɇɚɦɚ Ɇɚɦɫɤɨ–ɑɭɣɫɤɨɝɨ ɪɚɣɨɧɚ ɂɪɤɭɬɫɤɨɣ 
ɨɛɥɚɫɬɢ. Ɋɚɫɫɱɢɬɚɧɵ ɢ ɨɩɪɟɞɟɥɟɧɵ ɟɝɨ ɨɫɧɨɜɧɵɟ ɷɥɟɦɟɧɬɵ ɢ ɩɚɪɚɦɟɬɪɵ. 
Ȼɪɚɦɶɹɧɫɤɚɹ Ƚɗɋ ɹɜɥɹɟɬɫɹ ɫɨɨɪɭɠɟɧɢɟɦ II ɤɥɚɫɫɚ ɫ ɜɵɫɨɬɨɣ 82 ɦɟɬɪɚ. 

Ⱦɥɹ Ȼɪɚɦɶɹɧɫɤɨɣ Ƚɗɋ ɩɪɢɧɹɬ ɪɭɫɥɨɜɨɣ ɬɢɩ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɫ 
ɩɪɢɩɥɨɬɢɧɧɵɦ ɬɢɩɨɦ ɡɞɚɧɢɹ Ƚɗɋ.  

ȼ ɫɨɫɬɚɜ ɫɨɨɪɭɠɟɧɢɣ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ ɜɯɨɞɢɬ: 
1. Ʌɟɜɨɛɟɪɟɠɧɚɹ ɛɟɬɨɧɧɚɹ ɝɥɭɯɚɹ ɩɥɨɬɢɧɚ 
2. Ȼɟɬɨɧɧɚɹ ɜɨɞɨɫɥɢɜɧɚɹ ɱɚɫɬɶ 
3. Ȼɟɬɨɧɧɚɹ ɫɬɚɧɰɢɨɧɧɚɹ ɱɚɫɬɶ 
4. ɉɪɚɜɨɛɟɪɟɠɧɚɹ ɛɟɬɨɧɧɚɹ ɝɥɭɯɚɹ ɩɥɨɬɢɧɚ. 
ɂɫɯɨɞɹ ɢɡ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɨɩɪɟɞɟɥɢɥɢ ɦɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɱёɬɧɵɟ 

ɪɚɫɯɨɞɵ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɢ ɩɨɜɟɪɨɱɧɨɝɨ ɫɥɭɱɚɟɜ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,1% ɢ 1%: 
Q0,1% =618 ɦ3/ɫ;  Q1%=609 ɦ3/ɫ. 

ɇɚ ɨɫɧɨɜɟ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɷɧɨɪɝɨɫɢɫɬɟɦɵ ɢ ɝɢɞɪɨɥɨɝɢɢ ɪɚɫɱɢɬɚɥɢ 
ɭɫɬɚɧɨɜɥɟɧɧɭɸ ɦɨɳɧɨɫɬɶ (Nɭɫɬ=417 Ɇȼɬ) Ȼɪɚɦɶɹɧɫɤɨɣ Ƚɗɋ, ɚ ɬɚɤ ɠɟ 
ɨɩɪɟɞɟɥɟɧɚ ɟё ɪɚɛɨɬɚ ɜ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɚɯ ɞɥɹ ɡɢɦɧɟɝɨ ɢ ɥɟɬɧɟɝɨ ɩɟɪɢɨɞɚ. 
ɋɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɫɨɫɬɚɜɢɥɚ 1,45 ɦɥɪɞ. ɤȼɬ∙ɱ. 

Ɉɩɪɟɞɟɥɟɧɵ ɭɪɨɜɧɢ ɇɉɍ=387,00 ɦ. ɢ ɍɆɈ=376,11 ɦ.  
ȼ ɡɞɚɧɢɢ Ƚɗɋ ɭɫɬɚɧɨɜɥɟɧɵ 6 ɪɚɞɢɚɥɶɧɨ–ɨɫɟɜɵɯ ɝɢɞɪɨɬɭɪɛɢɧ – ɊɈ75–ȼ–

355, ɫ ɞɢɚɦɟɬɪɨɦ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ 3,5 ɦ, ɚ ɬɚɤɠɟ ɝɟɧɟɪɚɬɨɪɵ ɋȼ–0660/83–30. 
Ɋɟɡɭɥɶɬɚɬɵ ɩɪɨɢɡɜɟɞёɧɧɵɯ ɪɚɫɱёɬɨɜ ɧɚ ɩɪɨɱɧɨɫɬɶ ɢ ɭɫɬɨɣɱɢɜɨɫɬɶ 

ɩɨɤɚɡɚɥɢ, ɱɬɨ ɭɫɥɨɜɢɹ ɫɨɛɥɸɞɚɸɬɫɹ. 
ȼ ɯɨɞɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɪɟɞɥɚɝɚɟɬɫɹ ɩɪɨɩɭɫɤ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ 

ɨɫɭɳɟɫɬɜɥɹɬɶ ɜ 2 ɨɱɟɪɟɞɢ ɫ ɫɭɠɟɧɢɟɦ ɪɭɫɥɚ: 
 ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ, ɱɟɪɟɡ ɫɬɟɫɧɟɧɧɨɟ ɪɭɫɥɨ ɨɫɭɳɟɫɬɜɥɹɟɦ ɩɪɨɩɭɫɤ 

ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ I ɨɱɟɪɟɞɢ,  
 ɜɨ ɜɬɨɪɭɸ ɨɱɟɪɟɞɶ ɩɪɨɩɭɫɤɚɟɦ ɫɬɪɨɢɬɟɥɶɧɵɟ ɪɚɫɯɨɞɵ ɪɟɤɢ ɱɟɪɟɡ 

ɱɚɫɬɢɱɧɨ ɩɨɫɬɪɨɟɧɧɵɟ ɫɨɨɪɭɠɟɧɢɹ (ɞɨɧɧɵɟ ɨɬɜɟɪɫɬɢɹ).  
ɉɟɪɟɦɵɱɤɢ ɧɚɡɧɚɱɚɸɬɫɹ ɫɨɨɪɭɠɟɧɢɟɦ IV ɤɥɚɫɫɚ ɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɋɉ 

58.13330.2012 ɩ.8.32 ɩɪɢ ɫɪɨɤɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɞɨ 10 ɥɟɬ ɪɚɫɱɟɬɧɵɣ 
ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ ɧɚɡɧɚɱɚɟɦ – 10% 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: Q10%=601 ɦ3/ɫ, ɫ ɍɇȻQ10% = 315,5 ɦ. 

Ɋɚɫɫɦɨɬɪɟɧɵ ɢ ɩɪɟɞɥɨɠɟɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ 
ɨɯɪɚɧɟ ɬɪɭɞɚ, ɚ ɬɚɤɠɟ ɩɟɪɟɱɢɫɥɟɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 
ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɭɡɥɚ. 

Ɍɟɯɧɢɤɨ–ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɩɪɨɟɤɬ ɨɤɭɩɢɬɫɹ ɱɟɪɟɡ 16 
ɥɟɬ ɩɨɫɥɟ ɧɚɱɚɥɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɫɨɫɬɚɜɢɬ 0,25 
ɪɭɛ/ɤȼɬ∙ɱ. ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ 95 230 ɪɭɛ/ɤȼɬ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɫɱɢɬɚɟɦ ɩɪɨɟɤɬ «Ȼɪɚɦɶɹɧɫɤɚɹ Ƚɗɋ ɧɚ ɪɟɤɟ Ɇɚɦɚ» 
ɷɤɨɧɨɦɢɱɟɫɤɢ ɨɩɪɚɜɞɚɧɧɵɦ. 
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Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ 
 
Ɍɚɛɥɢɰɚ Ⱥ.1 Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɧɚɛɥɸɞɟɧɢɣ ɪ. Ɇɚɦɚ ɜ ɫɬɜɨɪɟ Ȼɪɚɦɶɹɧɫɤɨɣ 
Ƚɗɋ ɡɚ ɩɟɪɢɨɞ 1922–2002 ɝɝ. 

Ƚɨɞ I II  III  IV  V VI  VII VIII IX  X XI  XII 
1922 189 236 317 415 589 458 317 315 285 225 217 185 
1923 169 216 297 395 569 438 297 295 265 205 197 165 
1924 174 221 302 400 574 443 302 300 270 210 202 170 
1925 183 230 311 409 583 452 311 309 279 219 211 179 
1926 171 218 299 397 571 440 299 297 267 207 199 167 
1927 191 238 319 417 591 460 319 317 287 227 219 187 
1928 197 244 325 423 597 466 325 323 293 233 225 193 
1929 183 230 311 409 583 452 311 309 279 219 211 179 
1930 192 239 320 418 592 461 320 318 288 228 220 188 
1931 180 227 308 406 580 449 308 306 276 216 208 176 
1932 188 235 316 414 588 457 316 314 284 224 216 184 
1933 177 224 305 403 577 446 305 303 273 213 205 173 
1934 188 235 316 414 588 457 316 314 284 224 216 184 
1935 187 234 315 413 587 456 315 313 283 223 215 183 
1936 186 233 314 412 586 455 314 312 282 222 214 182 
1937 176 223 304 402 576 445 304 302 272 212 204 172 
1938 200 247 328 426 600 469 328 326 296 236 228 196 
1939 192 239 320 418 592 461 320 318 288 228 220 188 
1940 193 240 321 419 593 462 321 319 289 229 221 189 
1941 177 224 319 404 586 455 313 311 283 227 218 181 
1942 157 204 299 384 566 435 293 291 263 207 198 161 
1943 162 209 304 389 571 440 298 296 268 212 203 166 
1944 171 218 313 398 580 449 307 305 277 221 212 175 
1945 159 206 301 386 568 437 295 293 265 209 200 163 
1946 179 226 321 406 588 457 315 313 285 229 220 183 
1947 195 242 323 421 595 464 323 321 291 231 223 191 
1948 183 230 311 409 583 452 311 309 279 219 211 179 
1949 191 238 319 417 591 460 319 317 287 227 219 187 
1950 180 227 308 406 580 449 308 306 276 216 208 176 
1951 191 238 319 417 591 460 319 317 287 227 219 187 
1952 190 237 318 416 590 459 318 316 286 226 218 186 
1953 193 240 321 419 593 462 321 319 289 229 221 189 
1954 183 230 311 409 583 452 311 309 279 219 211 179 
1955 186 233 314 412 586 455 314 312 282 222 214 182 
1956 157 204 299 384 566 435 293 291 263 207 198 161 
1957 182 229 310 408 582 451 310 308 278 218 210 178 
1958 184 231 312 410 584 453 312 310 280 220 212 180 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 
ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ Ⱥ.1 
Ƚɨɞ I II  III  IV  V VI  VII VIII IX  X XI  XII 
1959 190 237 318 416 590 459 318 316 286 226 218 186 
1960 186 233 314 412 586 455 314 312 282 222 214 182 
1961 181 228 309 407 581 450 309 307 277 217 209 177 
1962 189 236 317 415 589 458 317 315 285 225 217 185 
1963 178 225 306 404 578 447 306 304 274 214 206 174 
1964 188 235 316 414 588 457 316 314 284 224 216 184 
1965 187 234 315 413 587 456 315 313 283 223 215 183 
1966 190 237 318 416 590 459 318 316 286 226 218 186 
1967 181 228 309 407 581 450 309 307 277 217 209 177 
1968 190 237 318 416 590 459 318 316 286 226 218 186 
1969 155 202 297 382 564 433 291 289 261 205 196 159 
1970 179 226 307 405 579 448 307 305 275 215 207 175 
1971 181 228 309 407 581 450 309 307 277 217 209 177 
1972 188 235 316 414 588 457 316 314 284 224 216 184 
1973 184 231 312 410 584 453 312 310 280 220 212 180 
1974 182 229 310 408 582 451 310 308 278 218 210 178 
1975 180 227 308 406 580 449 308 306 276 216 208 176 
1976 187 234 315 413 587 456 315 313 283 223 215 183 
1977 178 225 306 404 578 447 306 304 274 214 206 174 
1978 188 235 316 414 588 457 316 314 284 224 216 184 
1979 182 229 310 408 582 451 310 308 278 218 210 178 
1980 180 227 308 406 580 449 308 306 276 216 208 176 
1981 188 235 316 414 588 457 316 314 284 224 216 184 
1982 174 221 302 400 574 443 302 300 270 210 202 170 
1983 183 230 311 409 583 452 311 309 279 219 211 179 
1984 171 218 299 397 571 440 299 297 267 207 199 167 
1985 179 226 307 405 579 448 307 305 275 215 207 175 
1986 168 215 296 394 568 437 296 294 264 204 196 164 
1987 178 225 306 404 578 447 306 304 274 214 206 174 
1988 177 224 305 403 577 446 305 303 273 213 205 173 
1989 165 212 293 391 565 434 293 291 261 201 193 161 
1990 179 226 307 405 579 448 307 305 275 215 207 175 
1991 180 227 308 406 580 449 308 306 276 216 208 176 
1992 183 230 311 409 583 452 311 309 279 219 211 179 
1993 180 227 308 406 580 449 308 306 276 216 208 176 
1994 189 236 317 415 589 458 317 315 285 225 217 185 
1995 190 237 318 416 590 459 318 316 286 226 218 186 
1996 181 228 309 407 581 450 309 307 277 217 209 177 
1997 183 230 311 409 583 452 311 309 279 219 211 179 
1998 192 239 320 418 592 461 320 318 288 228 220 188 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 
Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ Ⱥ.1 
Ƚɨɞ I II  III  IV  V VI  VII VIII IX  X XI  XII 
1999 191 238 319 417 591 460 319 317 287 227 219 187 

2000 197 244 325 423 597 466 325 323 293 233 225 193 
2001 183 230 311 409 583 452 311 309 279 219 211 179 
2002 182 229 310 408 582 451 310 308 278 218 210 178 

 

Ɋɢɫɭɧɨɤ Ⱥ.1 – Ƚɢɞɪɨɝɪɚɮ ɪɟɤɢ Ɇɚɦɚ 
 

Ɍɚɛɥɢɰɚ Ⱥ.2 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɫɭɬɨɱɧɨɝɨ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ ɥɟɬɧɟɝɨ 
ɩɟɪɢɨɞɚ. 

ɑɚɫɵ 
P(ɈȾɍ 
ȼɨɫɬɨɤɚ), 
Ɇȼɬ 

∆P, Ɇȼɬ 
 ∆ɗ, 
ɦɥɧ.ɤȼɬ.ɱ 

∆ɗ 
(ɤɨɨɪɞɢɧɚɬ.) 
ɦɥɧ.ɤȼɬ.ɱ 

∆P 
(ɤɨɨɪɞɢɧ.), 
Ɇȼɬ  

20.07.2017 0:00 4110 11,0 11,0 11,0 11,0 
20.07.2017 1:00 4099 8,0 16,0 27,0 19,0 
20.07.2017 2:00 4091 7,0 21,0 48,0 26,0 
20.07.2017 3:00 4084 48,0 192,0 240,0 74,0 
20.07.2017 4:00 4036 6,0 30,0 270,0 80,0 
20.07.2017 5:00 4030 2,0 12,0 282,0 82,0 
20.07.2017 6:00 4028 1,0 7,0 289,0 83,0 
20.07.2017 7:00 4027 51,0 408,0 697,0 134,0 
20.07.2017 8:00 3976 32,0 288,0 985,0 166,0 
20.07.2017 9:00 3944 72,0 720,0 1705,0 238,0 
20.07.2017 10:00 3872 193,0 2123,0 3828,0 431,0 
20.07.2017 11:00 3679 9,0 108,0 3936,0 440,0 
20.07.2017 12:00 3670 269,0 3497,0 7433,0 709,0 
20.07.2017 13:00 3401 36,0 504,0 7937,0 745,0 
20.07.2017 14:00 3365 320,0 4800,0 12737,0 1065,0 
20.07.2017 15:00 3045 54,0 864,0 13601,0 1119,0 
20.07.2017 16:00 2991 170,0 2890,0 16491,0 1289,0 
20.07.2017 17:00 2821 22,0 396,0 16887,0 1311,0 
 

0,00

100,00

200,00

300,00

400,00

500,00

600,00

Я̦̬̏̌̽ Фе̬̏̌
л̽ 

ʺ̬̌т Ап̬ел̽ ʺ̜̌ ʰ̦̀̽ ʰ̀л̽ А̏̐у̭т ˁе̦т́̍
̬̽ 

Окт̬́̍
̽ 

ʻо̬́̍̽ Дек̬̌̍
̽ 

Q̭̬.̥е̭ 182,14 229,14 311,52 408,23 583,02 452,02 312,09 309,95 279,12 218,59 210,57 178,35

Q
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Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 
Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ Ⱥ.2 

ɑɚɫɵ 
P(ɈȾɍ 
ȼɨɫɬɨɤɚ), 
Ɇȼɬ 

∆P, Ɇȼɬ 
 ∆ɗ, 
ɦɥɧ.ɤȼɬ.ɱ 

∆ɗ 
(ɤɨɨɪɞɢɧɚɬ.) 
ɦɥɧ.ɤȼɬ.ɱ 

∆P 
(ɤɨɨɪɞɢɧ.), 
Ɇȼɬ  

20.07.2017 18:00 2799 75,0 1425,0 18312,0 1386,0 
20.07.2017 19:00 2724 103,0 2060,0 20372,0 1489,0 
20.07.2017 20:00 2621 23,0 483,0 20855,0 1512,0 
20.07.2017 21:00 2598 11,0 242,0 21097,0 1523,0 
20.07.2017 22:00 2587 59,0 1357,0 22454,0 1582,0 
20.07.2017 23:00 2528 2528,0 60672,0 83126,0 4110,0 
 
Ɍɚɛɥɢɰɚ Ⱥ.3 ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɢ ɂɄɇ ɞɥɹ ɡɢɦɧɟɝɨ ɩɟɪɢɨɞɚ 

ɑɚɫɵ 
P(ɈȾɍ 
ȼɨɫɬɨɤɚ), 
Ɇȼɬ 

∆P, 
Ɇȼɬ 

 ∆ɗ, 
ɦɥɧ.ɤȼɬ.ɱ 

∆ɗ 
(ɤɨɨɪɞɢɧɚɬ.) 
ɦɥɧ.ɤȼɬ.ɱ 

∆P 
(ɤɨɨɪɞɢɧ.), 
Ɇȼɬ  

20.01.2017 0:00 5472 1,0 1,0 1,0 1,0 
20.01.2017 1:00 5471 66,0 132,0 133,0 67,0 
20.01.2017 2:00 5405 52,0 156,0 289,0 119,0 
20.01.2017 3:00 5353 1,0 4,0 293,0 120,0 
20.01.2017 4:00 5352 6,0 30,0 323,0 126,0 
20.01.2017 5:00 5346 77,0 462,0 785,0 203,0 
20.01.2017 6:00 5269 5,0 35,0 820,0 208,0 
20.01.2017 7:00 5264 17,0 136,0 956,0 225,0 
20.01.2017 8:00 5247 45,0 405,0 1361,0 270,0 
20.01.2017 9:00 5202 20,0 200,0 1561,0 290,0 
20.01.2017 10:00 5182 18,0 198,0 1759,0 308,0 
20.01.2017 11:00 5164 10,0 120,0 1879,0 318,0 
20.01.2017 12:00 5154 53,0 689,0 2568,0 371,0 
20.01.2017 13:00 5101 44,0 616,0 3184,0 415,0 
20.01.2017 14:00 5057 19,0 285,0 3469,0 434,0 
20.01.2017 15:00 5038 77,0 1232,0 4701,0 511,0 
20.01.2017 16:00 4961 21,0 357,0 5058,0 532,0 
20.01.2017 17:00 4940 103,0 1854,0 6912,0 635,0 
20.01.2017 18:00 4837 96,0 1824,0 8736,0 731,0 
20.01.2017 19:00 4741 4,0 80,0 8816,0 735,0 
20.01.2017 20:00 4737 17,0 357,0 9173,0 752,0 
20.01.2017 21:00 4720 40,0 880,0 10053,0 792,0 
20.01.2017 22:00 4680 93,0 2139,0 12192,0 885,0 
20.01.2017 23:00 4587 4587,0 110088,0 122280,0 5472,0 

 
 
 
 
 
 



ɉɊɂɅɈɀȿɇɂȿ Ȼ 

ȼɨɞɧɨ–ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ 
 

Ɍɚɛɥɢɰɚ Ȼ.1 – Ɋɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɦɚɥɨɜɨɞɧɨɝɨ ɢ 
ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ. 
m P, % 

ɋɪɟɞɧɟɝɨɞɨɜɨɣ Ɇɟɠɟɧɶ ɉɨɥɨɜɨɞɶɟ 
Qɫɪ.ɝɨɞ., ɦ3/c Ƚɨɞ Qɩɨɥ , ɦ3/c Qɫɪ.ɝɨɞ., ɦ3/c Ƚɨɞ Qɩɨɥ , ɦ3/c 

1 1,22 1956 338 1956 273 1956 470 
2 2,44 1997 331 1997 265 1997 464 
3 3,66 1938 323 1938 257 1938 456 
4 4,88 1928 320 1928 254 1928 453 
5 6,10 2000 320 2000 254 2000 453 
6 7,32 1947 318 1947 252 1947 451 
7 8,54 1940 316 1940 250 1940 449 
8 9,76 1953 316 1953 250 1953 449 
9 10,98 1930 315 1930 249 1930 448 
10 12,20 1939 315 1939 249 1939 448 
11 13,41 1998 315 1998 249 1998 448 
12 14,63 1927 314 1927 248 1927 447 
13 15,85 1949 314 1949 248 1949 447 
14 17,07 1951 314 1951 248 1951 447 
15 18,29 1999 314 1999 248 1999 447 
16 19,51 1952 313 1952 247 1952 446 
17 20,73 1959 313 1959 247 1959 446 
18 21,95 1966 313 1966 247 1966 446 
19 23,17 1968 313 1968 247 1968 446 
20 24,39 1995 313 1995 247 1995 446 
21 25,61 1922 312 1922 246 1922 445 
22 26,83 1962 312 1962 246 1962 445 
23 28,05 1994 312 1994 246 1994 445 
24 29,27 1932 311 1932 245 1932 444 
25 30,49 1934 311 1934 245 1934 444 
26 31,71 1964 311 1964 245 1964 444 
27 32,93 1972 311 1972 245 1972 444 
28 34,15 1978 311 1978 245 1978 444 
29 35,37 1981 311 1981 245 1981 444 
30 36,59 1935 310 1946 245 1935 443 
31 37,80 1965 310 1935 244 1965 443 
32 39,02 1976 310 1965 244 1976 443 
33 40,24 1946 310 1976 244 1936 442 
34 41,46 1936 309 1936 243 1955 442 
35 42,68 1955 309 1955 243 1960 442 
36 43,90 1960 309 1960 243 1946 442 
37 45,12 1941 308 1941 243 1958 440 
38 46,34 1958 307 1958 241 1941 440 
39 47,56 1925 306 1925 240 1925 439 
40 48,78 1929 306 1929 240 1929 439 
41 50,00 1948 306 1948 240 1948 439 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ Ȼ.1 

m P, % 
ɋɪɟɞɧɟɝɨɞɨɜɨɣ Ɇɟɠɟɧɶ ɉɨɥɨɜɨɞɶɟ 

Qɫɪ.ɝɨɞ., ɦ3/c Ƚɨɞ Qɩɨɥ , ɦ3/c Qɫɪ.ɝɨɞ., ɦ3/c Ƚɨɞ Qɩɨɥ , ɦ3/c 
42 51,22 1954 306 1954 240 1954 439 
43 52,44 1983 306 1983 240 1983 439 
44 53,66 1992 306 1992 240 1992 439 
45 54,88 2001 306 2001 240 2001 439 
46 56,10 1957 305 1957 239 1957 438 
47 57,32 1974 305 1974 239 1974 438 
48 58,54 1979 305 1979 239 1979 438 
49 59,76 2002 305 2002 239 2002 438 
50 60,98 1961 304 1961 238 1961 437 
51 62,20 1967 304 1967 238 1967 437 
52 63,41 1971 304 1971 238 1971 437 
53 64,63 1996 304 1996 238 1996 437 
54 65,85 1931 303 1931 237 1931 436 
55 67,07 1950 303 1950 237 1950 436 
56 68,29 1975 303 1975 237 1975 436 
57 69,51 1980 303 1980 237 1980 436 
58 70,73 1991 303 1991 237 1991 436 
59 71,95 1993 303 1993 237 1993 436 
60 73,17 1985 302 1944 237 1970 435 
61 74,39 1990 302 1985 236 1985 435 
62 75,61 1944 302 1990 236 1990 435 
63 76,83 1963 301 1963 235 1963 434 
64 78,05 1977 301 1977 235 1977 434 
65 79,27 1987 301 1987 235 1987 434 
66 80,49 1933 300 1933 234 1944 434 
67 81,71 1988 300 1988 234 1933 433 
68 82,93 1937 299 1937 233 1988 433 
69 84,15 1924 297 1924 231 1937 432 
70 85,37 1982 297 1982 231 1924 430 
71 86,59 1926 294 1926 228 1982 430 
72 87,80 1984 294 1984 228 1926 427 
73 89,02 1923 292 1923 226 1984 427 
74 90,24 1986 291 1986 225 1923 425 
75 91,46 1970 290 1945 225 1986 424 
76 92,68 1945 290 1942 223 1945 422 
77 93,90 1989 288 1989 222 1989 421 
78 95,12 1942 288 1969 221 1942 420 
79 96,34 1969 286 1970 218 1969 418 
80 97,56 1943 271 1943 201 1943 412 
81 98,78 1973 265 1973 197 1973 401 

 
 



ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 

Ɍɚɛɥɢɰɚ Ȼ.2 – Ɋɟɠɢɦ ɪɚɛɨɬɵ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫ ɭɱɟɬɨɦ ȼɏɄ 
Ɇɟɫɹɰ 1 2 3 4 5 6 7 8 9 10 11 12 
Q90%ɛɵɬ, ɦ3/ɫ 168 215 296 394 549 438 317 295 264 204 196 164 
Qɩɨɬɪ, ɦ3/ɫ 0 0 1 2 2 2 2 2 1 0 0 0 
Qɮɢɥ, ɦ3/ɫ 0 0 1 1 2 2 2 1 1 1 0 0 
Qɢɫɩ, ɦ3/ɫ 0 0 1 2 3 4 3 2 1 0 0 0 
Qɥɶɞ, ɦ3/ɫ –2 –1 1 0 1 1 1 0 0 0 –1 2 
Qɩɨɥ, ɦ3/ɫ 170 216 292 389 541 429 309 290 261 203 197 162 
Zɜɛ, ɦ 387 387 387 387 387 387 387 387 387 387 387 387 
Zɧɛ, ɦ 313,9 314,3 314,9 315,4 315,5 315,2 314,6 314,5 314,3 313,8 314,2 313,8 
ɇ, ɦ 72,5 72,3 71,7 71,2 71,1 71,4 72,0 72,1 72,3 72,8 72,4 72,8 
Nɝɷɫ ɛɵɬ, Ɇȼɬ 101 128 172 227 316 251 182 171 155 121 117 97 
Qɜɯɤ, ɦ3/ɫ 220 220 220 220 220 220 220 220 220 220 220 220 
Zɜɛ, ɦ 387 387 387 387 387 387 387 387 387 387 387 387 
Zɧɛ, ɦ 314,4 314,4 314,4 314,4 313,9 313,9 313,9 313,9 313,9 313,9 314,4 314,4 
H 72,0 72,0 72,0 72,0 72,4 72,4 72,4 72,4 72,4 72,4 72,0 72,0 
Nɝɷɫɜɯɤ, Ɇȼɬ 130 130 130 130 131 131 131 131 131 131 130 130 
Nɝɷɫ ɛɵɬ–Nɝɷɫɜɯɤ, Ɇȼɬ –29 –2 42 97 185 121 52 41 24 –9 –13 –33 

 
 
 
 
 
 
 
 
 
 



 
ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 

Ɍɚɛɥɢɰɚ Ȼ.3 –Ɋɟɠɢɦ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ (ɜɵɩɨɥɧɹɟɬɫɹ) 
ɦɟ

ɫɹ
ɰ 

Ɋɚɫɯɨɞɵ, ɦ3/ɫ Ɉɛɶɟɦ, ɤɦ3 ɍɪɨɜɟɧɶ, ɦ 

HȽɗɋ, 
ɦ 

Nɝɚɪ, 
Ɇȼɬ 

Nɝɷɫ, 
Ɇȼɬ ɗ,

ɦɥ
ɧ.

 
ɤȼ

ɬ*
ɱ 

Qɛɵɬ

. 

ɉɨɬɟɪɢ 
Qɩɨ

ɥ 
Qɜɯ

ɤ 
QȽɗ

ɋ 
Qɜɨɞ

ɯ 
Qɇ

Ȼ 
∆V 

Vɜɨɞɯ. 

ɧɚɱ 
Vɜɨɞɯ. 

ɤɨɧ 

ȼɟɪɯɧɟɝɨ ɛɶɟɮɚ 
ZɇȻ Q

ɮ 
Q
ɩ 

Q
ɢ 

Q
ɥ 

ZȼȻ 

ɧɚɱ 
ZȼȻ 

ɤɨɧ 
ZȼȻ ɫɪ 

X 204 0 0 0 –2 206 220 220 14 220 0,036 7,826 7,790 
387,0

0 
386,8

9 
386,9

4 
313,9

4 
72,4 ɩɨ ȼɏɄ 131 94 

XI 196 0 0 0 –1 197 220 220 23 220 0,062 7,790 7,728 
386,8

9 
386,7

1 
386,8

0 
314,3

7 
71,8 ɩɨ ȼɏɄ 150 108 

XII 164 1 1 1 1 160 220 605 445 606 1,192 7,728 6,536 
386,7

1 
382,4

6 
384,5

8 
315,9

4 
68,0 337,0 337 243 

I 168 2 1 2 0 163 220 698 535 699 1,294 6,536 5,242 
382,4

6 
376,2

7 
379,3

6 
319,8

1 
58,9 337,0 337 243 

II 215 2 2 3 1 207 220 218 11 220 0,029 5,242 5,213 
376,2

7 
376,1

1 
376,1

9 
314,3

7 
61,2 ɩɨ ȼɏɄ 170 122 

III 296 2 2 4 1 287 220 218 –69 220 
–

0,178 
5,213 5,391 

376,1
1 

377,0
6 

376,5
8 

314,3
7 

61,6 ɩɨ ȼɏɄ 110 79 

IV 394 2 2 3 1 386 220 218 
–

168 
220 

–
0,449 

5,391 5,840 
377,0

6 
379,3

2 
378,1

9 
314,3

7 
63,2 ɩɨ ȼɏɄ 113 81 

V 549 2 1 2 0 544 220 219 
–

325 
220 

–
0,841 

5,840 6,682 
379,3

2 
383,0

6 
381,1

9 
313,9

5 
66,6 ɩɨ ȼɏɄ 120 86 

VI 438 1 1 1 0 435 220 219 
–

216 
220 

–
0,579 

6,682 7,260 
383,0

6 
385,2

1 
384,1

3 
313,9

4 
69,5 ɩɨ ȼɏɄ 125 90 

VII 317 0 1 0 0 316 220 219 –97 220 
–

0,260 
7,260 7,520 

385,2
1 

386,0
6 

385,6
4 

313,9
4 

71,0 ɩɨ ȼɏɄ 128 92 

VII
I 

295 0 0 0 –1 296 220 220 –76 220 
–

0,197 
7,520 7,717 

386,0
6 

386,6
7 

386,3
7 

313,9
4 

71,8 ɩɨ ȼɏɄ 129 93 

IX 264 0 0 0 2 262 220 220 –42 220 
–

0,109 
7,717 7,826 

386,6
7 

387,0
0 

386,8
3 

313,9
4 

72,2 ɩɨ ȼɏɄ 130 94 

                    
Σ 

142
6 

 
 
 
 



ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 

Ɍɚɛɥɢɰɚ Ȼ.4 – Ɋɟɠɢɦ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ ɩɨ ɨɬɦɟɬɤɚɦ. 

ɦɟɫɹ
ɰ 

Ɋɚɫɯɨɞɵ, ɦ3/ɫ Ɉɛɶɟɦ, ɤɦ3 ɍɪɨɜɟɧɶ, ɦ 

HȽɗɋ, 
ɦ 

ZȼȻ 

ɧɚɱ 

Nɝɷɫ
, 

Ɇȼɬ 

ɗ, 
ɦɥɧ. 

ɤȼɬ*ɱ 
Qɛɵɬ

. 

ɉɨɬɟɪɢ 
Qɩɨ

ɥ 
Qɜɯ

ɤ 
QȽɗ

ɋ 
Qɜɨɞ

ɯ 
Qɇ

Ȼ 
∆V 

Vɜɨɞɯ. 

ɧɚɱ 
Vɜɨɞɯ. 

ɤɨɧ 

ȼɟɪɯɧɟɝɨ ɛɶɟɮɚ 
ZɇȻ Q

ɮ 
Q
ɩ 

Q
ɢ 

Q
ɥ 

ZȼȻ 

ɧɚɱ 
ZȼȻ 

ɤɨɧ 
ZȼȻ ɫɪ 

X 219 0 0 0 –2 221 220 241 20 241 0,052 7,826 7,774 
387,0

0 
386,8

4 
386,9

2 
314,1

2 
72,2  143 103 

XI 211 0 0 0 –1 212 220 229 17 229 0,046 7,774 7,729 
386,8

4 
386,7

1 
386,7

8 
314,4

5 
71,7 

 
135 97 

XII 175 1 1 1 1 171 220 616 445 617 1,192 7,729 6,537 
386,7

1 
382,4

6 
384,5

8 
316,1

2 
67,8 

386,7
1 

343 247 

I 179 2 1 2 0 174 220 694 520 695 1,258 6,537 5,279 
382,4

6 
376,4

6 
379,4

6 
319,4

9 
59,3 

382,4
6 

338 243 

II 229 2 2 3 1 221 220 246 25 248 0,065 5,279 5,214 
376,4

6 
376,1

1 
376,2

9 
314,6

0 
61,0 

 
123 89 

III 310 2 2 4 1 301 220 218 –83 220 
–

0,215 
5,214 5,429 

376,1
1 

377,2
5 

376,6
8 

314,3
7 

61,7  110 79 

IV 409 2 2 3 1 401 220 218 –183 220 
–

0,490 
5,429 5,919 

377,2
5 

379,7
0 

378,4
8 

314,3
7 

63,5 
 

113 82 

V 569 2 1 2 0 564 220 249 –315 250 
–

0,816 
5,919 6,736 

379,7
0 

383,2
7 

381,4
9 

314,1
9 

66,6 
 

136 98 

VI 452 1 1 1 0 449 220 229 –220 230 
–

0,589 
6,736 7,325 

383,2
7 

385,4
3 

384,3
5 

314,0
3 

69,7 
 

131 94 

VII 335 0 1 0 0 334 220 234 –100 235 
–

0,268 
7,325 7,593 

385,4
3 

386,2
9 

385,8
6 

314,0
7 

71,1 
 

137 98 

VIII 309 0 0 0 –1 310 220 250 –60 250 
–

0,156 
7,593 7,748 

386,2
9 

386,7
7 

386,5
3 

314,1
9 

71,7 
 

147 106 

IX 279 0 0 0 2 277 220 247 –30 247 
–

0,078 
7,748 7,826 

386,7
7 

387,0
0 

386,8
8 

314,1
6 

72,1 
 

146 105 

                    
Σ 1440 

 

 



 

119 

ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 

Ɍɚɛɥɢɰɚ Ȼ.5 – Ɋɟɠɢɦ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ ɩɨ ɦɨɳɧɨɫɬɹɦ. 

ɦɟɫɹ
ɰ 

Ɋɚɫɯɨɞɵ, ɦ3/ɫ Ɉɛɶɟɦ, ɤɦ3 ɍɪɨɜɟɧɶ, ɦ 

HȽɗɋ, 
ɦ 

Nɝɚɪ, 
Ɇȼɬ 

Nɝɷɫ
,  
Ɇȼɬ 

ɗ, 
ɦɥɧ.  
ɤȼɬ*ɱ 

Qɛɵɬ

. 

ɉɨɬɟɪɢ 
Qɩɨ

ɥ 
Qɜɯ

ɤ 
QȽɗ

ɋ 
Qɜɨɞ

ɯ 
Qɇ

Ȼ 
∆V 

Vɜɨɞɯ. 

ɧɚɱ 
Vɜɨɞɯ. 

ɤɨɧ 

ȼɟɪɯɧɟɝɨ ɛɶɟɮɚ 
ZɇȻ Q

ɮ 
Q
ɩ 

Q
ɢ 

Q
ɥ 

ZȼȻ 

ɧɚɱ 
ZȼȻ 

ɤɨɧ 
ZȼȻ ɫɪ 

X 219 
0 0 0 –2 

221 220 231 10 231 0,026 7,826 7,800 
387,0
0 

386,9
2 

386,9
6 

314,0
4 

72,3 ɩɨ ȼɏɄ 137 99 

XI 211 
0 0 0 –1 

212 220 222 10 222 0,027 7,800 7,773 
386,9
2 

386,8
4 

386,8
8 

314,3
9 

71,8 ɩɨ ȼɏɄ 131 94 

XII 175 
1 1 1 1 

171 220 601 430 602 1,152 7,773 6,622 
386,8
4 

382,8
1 

384,8
3 

315,8
9 

68,3 337,0 337 242 

I 179 
2 1 2 0 

174 220 666 492 667 1,190 6,622 5,431 
382,8
1 

377,2
7 

380,0
4 

317,7
4 

61,6 337,0 337 242 

II 229 
2 2 3 1 

221 220 305 84 307 0,218 5,431 5,214 
377,2
7 

376,1
1 

376,6
9 

315,0
0 

61,0 ɩɨ ȼɏɄ 153 110 

III 310 
2 2 4 1 

301 220 218 –83 220 
–
0,215 

5,214 5,429 
376,1
1 

377,2
5 

376,6
8 

314,3
7 

61,7 ɩɨ ȼɏɄ 110 79 

IV 409 2 
2 3 1 

401 220 218 
–
183 

220 
–
0,490 

5,429 5,919 
377,2
5 

379,7
0 

378,4
7 

314,3
7 

63,5 ɩɨ ȼɏɄ 113 82 

V 569 2 
1 2 0 

564 220 251 
–
313 

252 
–
0,811 

5,919 6,730 
379,7
0 

383,2
5 

381,4
7 

314,2
0 

66,6 ɩɨ ȼɏɄ 137 99 

VI 452 1 
1 1 0 

449 220 229 
–
220 

230 
–
0,589 

6,730 7,319 
383,2
5 

385,4
1 

384,3
3 

314,0
3 

69,7 ɩɨ ȼɏɄ 131 94 

VII 335 0 
1 0 0 

334 220 261 –73 262 
–
0,196 

7,319 7,515 
385,4
1 

386,0
5 

385,7
3 

314,2
8 

70,8 ɩɨ ȼɏɄ 152 109 

VIII 309 0 
0 0 –1 

310 220 240 –70 240 
–
0,181 

7,515 7,696 
386,0
5 

386,6
1 

386,3
3 

314,1
1 

71,6 ɩɨ ȼɏɄ 141 101 

IX 279 0 
0 0 2 

277 220 227 –50 227 
–
0,130 

7,696 7,826 
386,6
1 

387,0
0 

386,8
0 

314,0
0 

72,1 ɩɨ ȼɏɄ 134 97 

                    

Σ 1448 

 

 
 
 



 

120 

Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 

Ɍɚɛɥɢɰɚ Ȼ.6 –Ɍɚɛɥɢɰɚ 10.1– Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 

ɦɟɫɹɰ 
ɇɚɝɪɭɡɤɚ ɫɢɫɬɟɦɵ ɉɪɨɟɤɬɢɪɭɟɦɚɹ  Ƚɗɋ Ɍɗɋ 

P, 
Ɇȼɬ 

Pɚɜɪ, 
Ɇȼɬ 

Pɧɚɝɪ, 
Ɇȼɬ 

Nɪɚɛ, 
Ɇȼɬ Nɧɚɝɪɩɪ Ƚɗɋ, Ɇȼɬ 

Nɪɟɦɩɪ Ƚɗɋ, 
Ɇȼɬ 

Nɪɚɛ, 
Ɇȼɬ 

Nɚɜɪ Ɍɗɋ, 
Ɇȼɬ 

Nɪɟɦ Ɍɗɋ, 
Ɇȼɬ 

1 5449 381 80 337 4 
 

5107 358 
 

2 5273 369 70 170 2 
 

4910 357 
 

3 4967 348 70 110 1 
 

4857 340 
 

4 4615 323 60 113 1 
 

4502 315 380 
5 4309 302 60 120 2 

 
4190 293 695 

6 4133 289 60 125 2 
 

4008 281 875 
7 4133 289 60 128 2 

 
4006 280 877 

8 4309 302 60 129 2 
 

4180 293 702 
9 4615 323 60 130 2 52 4484 314 345 
10 4967 348 70 131 2 

 
4837 339 

 
11 5273 369 70 150 2 

 
4910 359 

 
12 5449 381 80 337 4 

 
5111 358 

 
 
 

 

 

 

 

  



 

121 

ɉɊɂɅɈɀȿɇɂȿ ȼ 

Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 

Ɍɚɛɥɢɰɚ ȼ.1 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 

Q
ɇ

Ȼ,
 

ɦ3
/ɫ

 

Z
ɇ

Ȼ, 
ɦ  

Δh
,ɦ

 

Z
ɇ

ɉ
ɍ
, 

ɦ 

Z
ɍ

Ɇ
Ɉ
, 

ɦ 

Z
ȼȻ

1,
 

ɦ 

ɇɚɩɨɪɧɵɟ ɯɚɪ–ɤɢ Ɉɝɪ. ɩɨ 
ɦɨɳɧɨɫɬɢ 

Ɉɝɪ.ɩɨ ɩɪɨɩɭɫɤ. 
ɫɩɨɫɨɛɧɨɫɬɢ 

Hɇɉɍ, ɦ HɍɆɈ, ɦ HZȼȻ1, ɦ Q, ɦ3/ɫ H, ɦ Q, ɦ3/ɫ H, ɦ 
0 311 0,65 387 376,11 382,46 75,4 64,5 70,8 70,8 718,5 66,2 767,6 

115 312,8 0,65 387 376,11 382,46 73,6 62,7 69,0 70,0 726,7 65,2 761,8 
215 313,9 0,65 387 376,11 382,46 72,5 61,6 67,9 69,2 735,1 64,2 755,9 
345 314,8 0,65 387 376,11 382,46 71,6 60,7 67,0 68,4 743,7 63,2 750,0 
496 315,4 0,65 387 376,11 382,46 71,0 60,1 66,4 67,6 752,5 62,2 744,0 
580 315,5 0,65 387 376,11 382,46 70,9 60,0 66,3 66,8 761,5 61,2 738,0 
712 315,6 0,65 387 376,11 382,46 70,8 59,9 66,2 66,2 768,4 59,8 729,5 
844 315,7 0,65 387 376,11 382,46 70,7 59,8 66,1     
976 315,8 0,65 387 376,11 382,46 70,6 59,7 66,0     

 
 

 

 

 

 

 

 

 



 

122 

ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ȼ 
 

 
Ɋɢɫɭɧɨɤ ȼ.1 – Ɂɨɧɚ ɪɚɛɨɬɵ ɝɢɞɪɨɬɭɪɛɢɧɵ ɊɈ75–ȼ–355 

 
 



 

123 

ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ȼ 
 

 
Ɋɢɫɭɧɨɤ ȼ.2  – Ɂɨɧɚ ɪɚɛɨɬɵ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅȾ90–ȼ45–475  



ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ȼ 
 

 

Ɋɢɫɭɧɨɤ ȼ.3 – Ɍɟɨɪɟɬɢɱɟɫɤɢɣ ɩɥɚɧ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɤɪɭɝɥɨɝɨ ɫɟɱɟɧɢɹ. 
 

Ɍɚɛɥɢɰɚ ȼ.2 – ɋɟɱɟɧɢɹ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 𝛗 – – – – – x x^2 p^2 p a R 

– 𝛗 𝟑૟૙ 𝛗 𝐜 

2*
R

4*
(3

) 

(2
*R

4)
 –

(H
1/

2)
^2

 

√ሺ૞ሻ (6
)+

(3
) 

(7
)^

2 

(8
)+

(H
1/

2)
^

2 √ሺ𝟗ሻ  R
4+

(7
) 

(1
0)

+
(1

1)
 

1 2 3 4 5 6 7 8 9 10 11 12 
345 0,958 0,517 3,015 1,876 1,370 1,886 3,559 4,698 2,167 4,802 6,97 
330 0,917 0,495 2,884 1,744 1,321 1,815 3,295 4,434 2,106 4,731 6,84 
315 0,875 0,472 2,752 1,613 1,270 1,742 3,035 4,174 2,043 4,658 6,70 
300 0,833 0,450 2,621 1,482 1,218 1,667 2,779 3,918 1,979 4,583 6,56 
285 0,792 0,427 2,490 1,351 1,162 1,590 2,527 3,666 1,915 4,505 6,42 
270 0,750 0,405 2,359 1,220 1,105 1,509 2,278 3,417 1,848 4,425 6,27 
255 0,708 0,382 2,228 1,089 1,044 1,426 2,033 3,172 1,781 4,341 6,12 
240 0,667 0,360 2,097 0,958 0,979 1,338 1,791 2,930 1,712 4,254 5,97 
225 0,625 0,337 1,966 0,827 0,909 1,247 1,554 2,693 1,641 4,162 5,80 
210 0,583 0,315 1,835 0,696 0,834 1,149 1,320 2,459 1,568 4,064 5,63 
195 0,542 0,292 1,704 0,565 0,752 1,044 1,089 2,229 1,493 3,959 5,45 
180 0,500 0,270 1,573 0,434 0,659 0,928 0,862 2,001 1,415 3,844 5,26 
165 0,458 0,247 1,442 0,303 0,550 0,797 0,636 1,775 1,332 3,713 5,05 
150 0,417 0,225 1,311 0,172 0,414 0,639 0,408 1,547 1,244 3,555 4,80 
135 0,375 0,202 1,180 0,041 0,201 0,404 0,163 1,302 1,141 3,319 4,46 

 



 

124 

Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ȼ 
 

Ɍɚɛɥɢɰɚ ȼ.3 – ɋɟɱɟɧɢɹ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 
N 𝝋 p1,ɦ R,ɦ P2,ɦ 
16 120 1,8607 4,23 0,596 
17 105 

 
4,00 0,454 

18 90 
 

3,76 0,312 
19 75 

 
3,53 0,170 

20 60 
 

3,30 0,028 
21 45 

 
3,06 –0,114 

22 30 
 

2,83 –0,256 
23 15 

 
2,60 –0,398 

24 0  2,37 –0,540 
 

  



ɉɊɂɅɈɀȿɇɂȿ Ƚ 

Ɉɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɜɨɞɨɫɛɪɨɫɬɧɭɸ ɩɥɨɬɢɧɭ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Ɋɢɫɭɧɨɤ Ƚ.1 – ɗɩɸɪɚ ɧɚɝɪɭɡɨɤ ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ 



 






