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ɊȿɎȿɊȺɌ 
 
Ȼɚɤɚɥɚɜɪɫɤɚɹ ɪɚɛɨɬɚ ɧɚ ɬɟɦɭ: «Ʉɢɪɩɢɱɧɵɣ 5-ɬɢ ɷɬɚɠɧɵɣ ɠɢɥɨɣ ɞɨɦ ɜ ɨɫɹɯ 

II-IV ɩɨ ɩɟɪ. ɉɨɱɬɨɜɵɣ, 7ɚ ɜ ɩ. ȿɦɟɥɶɹɧɨɜɨ ȿɦɟɥɶɹɧɨɜɫɤɨɝɨ ɪ-ɧɚ.», ɫɬɭɞɟɧɬɤɢ 4 
ɤɭɪɫɚ ɝɪ. ɋȻ16-12Ȼ Ʉɢɪɩɢɱɟɜɨɣ Ⱥ.Ⱦ.  

Ɋɚɛɨɬɚ ɢɡɥɨɠɟɧɚ ɧɚ 122 ɫɬɪɚɧɢɰɚɯ ɬɟɤɫɬɨɜɨɣ ɱɚɫɬɢ ɢ 6 ɥɢɫɬɚɯ ɝɪɚɮɢɱɟɫɤɨɣ 
ɱɚɫɬɢ. ɋɨɫɬɨɢɬ ɢɡ ɜɜɟɞɟɧɢɹ, 5 ɪɚɡɞɟɥɨɜ, ɡɚɤɥɸɱɟɧɢɹ, ɩɪɢɥɨɠɟɧɢɣ. ɋɨɞɟɪɠɢɬ 27 
ɬɚɛɥɢɰ, 6 ɪɢɫɭɧɤɨɜ ɢ 4 ɩɪɢɥɨɠɟɧɢɹ.  

ɇɈȼɈȿ ɋɌɊɈɂɌȿɅɖɋɌȼɈ, ɀɂɅɈɃ ȾɈɆ, ɄɈɇɋɌɊɍɄɌɂȼɇɕɃ 
ɊȺɋɑЁɌ, ɌȿɏɇɈɅɈȽɂə ɋɌɊɈɂɌȿɅɖɋɌȼȺ, ɋɌɊɈɂɌȿɅɖɇɕɃ 
ȽȿɇȿɊȺɅɖɇɕɃ ɉɅȺɇ, Ɍɗɉ, ɉɊɈȽɇɈɁɇȺə ɋɌɈɂɆɈɋɌɖ.  

Ɉɛɴɟɤɬ ɪɚɡɪɚɛɨɬɤɢ - ɩɹɬɢɷɬɚɠɧɵɣ ɠɢɥɨɣ ɞɨɦ ɜ ɩ. ȿɦɟɥɶɹɧɨɜɨ.  
ɐɟɥɶ ɞɚɧɧɨɣ ɪɚɛɨɬɵ: ɪɚɡɪɚɛɨɬɚɬɶ ɩɚɤɟɬ ɩɪɨɟɤɬɧɨ-ɫɦɟɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ 

ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɨɛɳɟɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɲɤɨɥɵ.   
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɰɟɥɶɸ, ɜ ɪɚɛɨɬɟ ɪɟɲɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 
- ɨɛɨɫɧɨɜɚɬɶ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɞɚɧɧɨɝɨ ɨɛɴɟɤɬɚ ɜ ɤɨɧɤɪɟɬɧɵɯ 

ɭɫɥɨɜɢɹɯ;  
- ɨɩɢɫɚɬɶ ɢ ɨɛɨɫɧɨɜɚɬɶ ɨɛɴɟɦɧɨ-ɩɥɚɧɢɪɨɜɨɱɧɵɟ ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ 

ɪɟɲɟɧɢɹ;  
- ɩɪɨɢɡɜɟɫɬɢ ɪɚɫɱёɬɵ, ɬɪɟɛɭɟɦɵɟ ɩɨ ɡɚɞɚɧɢɸ;  
- ɩɨɞɜɟɫɬɢ ɢɬɨɝɢ.  
Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɪɚɛɨɬɵ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɧɨɜɨɝɨ 

ɠɢɥɶɹ ɢɡ-ɡɚ ɭɜɟɥɢɱɟɧɢɹ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɧɟɦ, ɜ ɫɜɹɡɢ ɫ ɪɨɫɬɨɦ ɱɢɫɥɟɧɧɨɫɬɢ 
ɧɚɫɟɥɟɧɢɹ ɩ. ȿɦɟɥɶɹɧɨɜɨ.  

ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɛɨɬɵ ɛɵɥɢ ɪɚɡɪɚɛɨɬɚɧɵ ɨɛɴёɦɧɨ-ɩɥɚɧɢɪɨɜɨɱɧɵɟ ɢ 
ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɪɟɲɟɧɢɹ, ɢ ɩɪɢɜɟɞɟɧɵ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 
ɩɪɨɟɤɬɚ ɞɥɹ ɨɛɨɫɧɨɜɚɧɢɹ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. ɉɪɢ ɪɟɚɥɢɡɚɰɢɢ 
ɩɪɨɟɤɬɚ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɪɟɲɟɧɢɹ ɢ ɪɚɫɱёɬɵ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ 
ɞɚɧɧɨɣ ɪɚɛɨɬɟ.



 

 

ɂɡɦ.
  

Ʌɢɫɬ № ɞɨɤɭɦɟɧɬɚ ɉɨɞɩ. Ⱦɚɬɚ 
Ʌɢɫɬ 
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ɎȽȺɈɍ ȼɈ «ɋɢɛɢɪɫɤɢɣ ɮɟɞɟɪɚɥɶɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ» 
ɂɧɠɟɧɟɪɧɨ-ɫɬɪɨɢɬɟɥɶɧɵɣ ɢɧɫɬɢɬɭɬ 

Ɋɚɡɪɚɛ. Ʉɢɪɩɢɱɟɜɚ Ⱥ.Ⱦ.
ɉɪɨɜɟɪɢɥ Ɍɟɪɟɯɨɜɚ ɂ.ɂ. 

  
ɇ. ɤɨɧɬɪɨɥɶ əɤɲɢɧɚ Ⱥ.Ⱥ 
  

Ʉɢɪɩɢɱɧɵɣ 5-ɬɢ ɷɬɚɠɧɵɣ 
ɠɢɥɨɣ ɞɨɦ ɜ ɨɫɹɯ II-IV ɩɨ ɩɟɪ. 
ɉɨɱɬɨɜɵɣ, 7ɚ ɜ ɩ. ȿɦɟɥɶɹɧɨɜɨ 

ȿɦɟɥɶɹɧɨɜɫɤɨɝɨ ɪ-ɧɚ. 

ɋɬɚɞɢɹ Ʌɢɫɬɨɜ 

105 

ɋɆɢɌɋ 

 

 
ɋɈȾȿɊɀȺɇɂȿ 
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ȼȼȿȾȿɇɂȿ 
 
ɐɟɥɶ ɩɪɨɟɤɬɚ – ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɩɹɬɢɷɬɚɠɧɨɝɨ ɤɢɪɩɢɱɧɨɝɨ ɞɨɦɚ. 
ȿɦɟɥɶɹɧɨɜɨ – ɩɨɫɟɥɨɤ ɝɨɪɨɞɫɤɨɝɨ ɬɢɩɚ, ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɣ ɰɟɧɬɪ 

ȿɦɟɥɶɹɧɨɜɫɤɨɝɨ ɪɚɣɨɧɚ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ. ɉɨɫɟɥɨɤ ɪɚɫɩɨɥɨɠɟɧ ɜ 15 ɤɦ ɨɬ 
ɰɟɧɬɪɚ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ ɝ. Ʉɪɚɫɧɨɹɪɫɤɚ, ɚ ɬɚɤɠɟ ɪɹɞɨɦ ɫ ȿɦɟɥɶɹɧɨɜɨ 
ɧɚɯɨɞɢɬɫɹ ɨɞɧɨɢɦɟɧɧɵɣ ɚɷɪɨɩɨɪɬ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɨɛɳɚɹ ɩɥɨɳɚɞɶ ɠɢɥɨɝɨ ɮɨɧɞɚ ȿɦɟɥɶɹɧɨɜɫɤɨɝɨ ɪɚɣɨɧɚ 
ɫɨɫɬɚɜɥɹɟɬ 1581 ɬɵɫ. ɤɜ. ɦ, ɜ ɬɨɦ ɱɢɫɥɟ ɩɥɨɳɚɞɶ ɠɢɥɨɝɨ ɮɨɧɞɚ ɦɭɧɢɰɢɩɚɥɶɧɨɣ 
ɮɨɪɦɵ ɫɨɛɫɬɜɟɧɧɨɫɬɢ 45,5 ɬɵɫ. ɤɜ.ɦ. 

Ɉɛɳɚɹ ɱɢɫɥɟɧɧɨɫɬɶ ɧɚɫɟɥɟɧɢɹ ɧɚ 2019 ɝɨɞ ɫɨɫɬɚɜɥɹɟɬ 12 497 ɬɵɫ. ɱɟɥɨɜɟɤ, 
ɫ 2017 ɝɨɞɚ ɧɚɛɥɸɞɚɟɬɫɹ ɪɚɜɧɨɦɟɪɧɵɣ ɩɪɢɪɨɫɬ ɧɚɫɟɥɟɧɢɹ. ȼ ɫɥɟɞɫɬɜɢɢ ɜ ɝɨɪɨɞɟ 
ɬɪɟɛɭɟɬɫɹ ɧɨɜɨɟ ɢ ɫɨɜɪɟɦɟɧɧɨɟ ɠɢɥɶɟ. 

Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɡɚɤɥɸɱɚɟɬɫɹ ɬɚɤɠɟ ɜ ɬɨɦ, ɱɬɨ ɝ. Ʉɪɚɫɧɨɹɪɫɤ 
ɩɨ ɞɚɧɧɵɦ ɝɟɧɟɪɚɥɶɧɨɝɨ ɩɥɚɧɚ ɞɨ 2030 ɝ. ɩɥɚɧɨɦɟɪɧɨ ɪɚɡɜɢɜɚɟɬɫɹ ɜ ɫɬɨɪɨɧɭ 
ȿɦɟɥɶɹɧɨɜɫɤɨɝɨ ɪɚɣɨɧɚ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɨɹɜɥɹɟɬɫɹ ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɧɨɜɨɦ 
ɫɬɪɨɢɬɟɥɶɫɬɜɟ. 

Ɂɞɚɧɢɟ ɛɭɞɟɬ ɩɪɟɞɫɬɚɜɥɹɬɶ ɫɨɛɨɣ ɨɞɧɨ ɩɨɞɴɟɡɞɧɵɣ ɩɹɬɢɷɬɚɠɧɵɣ ɠɢɥɨɣ 
ɞɨɦ. Ⱦɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɠɢɥɨɝɨ ɞɨɦɚ ɛɵɥ ɜɵɛɪɚɧ ɉɨɱɬɨɜɵɣ ɩɟɪɟɭɥɨɤ, 
ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɜ ɩ. ȿɦɟɥɶɹɧɨɜɨ. 

Ɋɚɫɩɨɥɨɠɟɧɢɟ ɞɨɦɚ ɢɦɟɟɬ ɡɧɚɱɢɬɟɥɶɧɵɟ ɩɥɸɫɵ. ȼ ɲɚɝɨɜɨɣ ɞɨɫɬɭɩɧɨɫɬɢ 
ɞɟɬɫɤɢɣ ɫɚɞ, ɲɤɨɥɚ, ɞɜɨɪɟɰ ɤɭɥɶɬɭɪɵ. Ⱥ ɬɚɤɠɟ ɜɛɥɢɡɢ ɧɚɯɨɞɹɬɫɹ ɡɞɚɧɢɹ 
ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ: ɩɨɱɬɚ, ɫɭɞ, ɛɚɧɤɢ ɢ ɬ.ɞ. 
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1 Ⱥɪɯɢɬɟɤɬɭɪɧɨ-ɫɬɪɨɢɬɟɥɶɧɵɣ ɪɚɡɞɟɥ 
 
1.1 Ɉɛɳɢɟ ɞɚɧɧɵɟ 
 
1.1.1 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɢ ɭɫɥɨɜɢɹ ɞɥɹ ɩɨɞɝɨɬɨɜɤɢ ɩɪɨɟɤɬɧɨɣ 

ɞɨɤɭɦɟɧɬɚɰɢɢ ɧɚ ɨɛɴɟɤɬ ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 
ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɧɚ ɬɟɦɭ «Ʉɢɪɩɢɱɧɵɣ 5-ɬɢ ɷɬɚɠɧɵɣ 

ɠɢɥɨɣ ɞɨɦ ɜ ɨɫɹɯ II-IV ɩɨ ɩɟɪ. ɉɨɱɬɨɜɵɣ, 7ɚ ɜ ɩ. ȿɦɟɥɶɹɧɨɜɨ ȿɦɟɥɶɹɧɨɜɫɤɨɝɨ ɪ-
ɧɚ.» ɪɚɡɪɚɛɨɬɚɧ ɧɚ ɨɫɧɨɜɚɧɢɢ: 

1) Ɂɚɞɚɧɢɹ ɧɚ ɞɢɩɥɨɦɧɨɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ. 
2) Ƚɟɨɥɨɝɢɱɟɫɤɨɝɨ ɪɚɡɪɟɡɚ ɝɪɭɧɬɨɜɨɝɨ ɨɫɧɨɜɚɧɢɹ. 
3) Ɇɟɫɬɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɡɞɚɧɢɹ. 
 
1.1.2 ɋɜɟɞɟɧɢɹ ɨ ɮɭɧɤɰɢɨɧɚɥɶɧɨɦ ɧɚɡɧɚɱɟɧɢɢ ɨɛɴɟɤɬɚ ɤɚɩɢɬɚɥɶɧɨɝɨ 

ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɫɨɫɬɚɜ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɧɨɦɟɧɤɥɚɬɭɪɚ 
ɜɵɩɭɫɤɚɟɦɨɣ ɩɪɨɞɭɤɰɢɢ (ɪɚɛɨɬ, ɭɫɥɭɝ) 

 
ɉɨ ɮɭɧɤɰɢɨɧɚɥɶɧɨɦɭ ɧɚɡɧɚɱɟɧɢɸ ɨɛɴɟɤɬ ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

ɹɜɥɹɟɬɫɹ ɠɢɥɵɦ ɡɞɚɧɢɟɦ. 
ɀɢɥɨɣ ɞɨɦ ɢɦɟɟɬ 5 ɧɚɞɡɟɦɧɵɯ ɷɬɚɠɟɣ, ɩɨɞɡɟɦɧɵɣ ɷɬɚɠ ɢ ɦɚɧɫɚɪɞɧɵɣ 

ɷɬɚɠ. Ɂɞɚɧɢɟ ɜ ɩɥɚɧɟ ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɮɨɪɦɵ ɫ ɝɚɛɚɪɢɬɧɵɦɢ ɪɚɡɦɟɪɚɦɢ ɜ ɨɫɹɯ 
14,65ɯ34,0 ɦ. 

 
1.1.3 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɩɪɨɟɤɬɢɪɭɟɦɵɯ ɨɛɴɟɤɬɨɜ 

ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 
Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ (Ɍɗɉ) ɹɜɥɹɸɬɫɹ ɨɛɨɫɧɨɜɚɧɢɟɦ 

ɬɟɯɧɢɱɟɫɤɢɯ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ, ɩɥɚɧɢɪɨɜɨɱɧɵɯ ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɪɟɲɟɧɢɣ 
ɩɪɨɟɤɬɚ, ɚ ɬɚɤɠɟ ɫɥɭɠɚɬ ɨɫɧɨɜɚɧɢɟɦ ɞɥɹ ɪɟɲɟɧɢɹ ɜɨɩɪɨɫɚ ɨ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɨɛɴɟɤɬɚ ɩɪɢ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɧɵɯ ɩɚɪɚɦɟɬɪɚɯ ɢ ɭɬɜɟɪɠɞɟɧɢɹ 
ɩɪɨɟɤɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ.  

Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.1. 
 

Ɍɚɛɥɢɰɚ 1.1 – Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 5-ɷɬɚɠɧɨɝɨ ɠɢɥɨɝɨ ɞɨɦɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɂɧɚɱɟɧɢɟ 

ɉɥɨɳɚɞɶ ɡɚɫɬɪɨɣɤɢ 1090,5 ɦ2 

ɗɬɚɠɧɨɫɬɶ 5 ɷɬɚɠɟɣ 

Ɇɚɬɟɪɢɚɥ ɫɬɟɧ ɤɢɪɩɢɱ 

ȼɵɫɨɬɚ ɷɬɚɠɚ 2,8 ɦ 

ɋɬɪɨɢɬɟɥɶɧɵɣ ɨɛɴɟɦ, ɜɫɟɝɨ 
- ɜ ɬɨɦ ɱɢɫɥɟ ɧɚɞɡɟɦɧɨɣ ɱɚɫɬɢ 

11040,8 ɦ3 

10078,40 ɦ3 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 1.1 
ɇɚɢɦɟɧɨɜɚɧɢɟ Ɂɧɚɱɟɧɢɟ 

Ɉɛɳɚɹ ɩɥɨɳɚɞɶ ɤɜɚɪɬɢɪ 2033,7 ɦ2 

ɀɢɥɚɹ ɩɥɨɳɚɞɶ ɤɜɚɪɬɢɪ 930,23 ɦ2 

Ʉɨɥɢɱɟɫɬɜɨ ɤɜɚɪɬɢɪ 
- ɜ ɬɨɦ ɱɢɫɥɟ ɨɞɧɨɤɨɦɧɚɬɧɵɯ 
- ɞɜɭɯɤɨɦɧɚɬɧɵɯ 
- ɱɟɬɵɪɟɯɤɨɦɧɚɬɧɵɯ 

46 ɲɬ 
34 ɲɬ 
11 ɲɬ 
1 ɲɬ 

ɋɪɟɞɧɢɣ ɪɚɡɦɟɪ ɤɜɚɪɬɢɪ 
- ɨɞɧɨɤɨɦɧɚɬɧɵɯ 
- ɞɜɭɯɤɨɦɧɚɬɧɵɯ 
- ɱɟɬɵɪɟɯɤɨɦɧɚɬɧɵɯ 

44,78 ɦ2 

39,99 ɦ2 
54,17 ɦ2 
104,89 ɦ2 

ɉɥɚɧɢɪɨɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ 0,457 

Ɉɛɴɟɦɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ 11,8689 

 
1.2. ɋɯɟɦɚ ɩɥɚɧɢɪɨɜɨɱɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɡɟɦɟɥɶɧɨɝɨ ɭɱɚɫɬɤɚ 
 
1.2.1 ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɡɟɦɟɥɶɧɨɝɨ ɭɱɚɫɬɤɚ, ɩɪɟɞɨɫɬɚɜɥɟɧɧɨɝɨ ɞɥɹ 

ɪɚɡɦɟɳɟɧɢɹ ɨɛɴɟɤɬɚ ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 
ɉɥɨɳɚɞɤɚ ɩɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɠɢɥɨɝɨ ɞɨɦɚ ɪɚɫɩɨɥɨɠɟɧɚ ɜ ɪɚɣɨɧɟ ɩ. 

ȿɦɟɥɶɹɧɨɜɨ, ȿɦɟɥɶɹɧɨɜɫɤɨɝɨ ɪɚɣɨɧɚ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ ɩɨ ɩɟɪ. ɉɨɱɬɨɜɵɣ, 7 
«Ⱥ».  

 
1.2.2 Ɉɛɨɫɧɨɜɚɧɢɟ ɫɯɟɦ ɬɪɚɧɫɩɨɪɬɧɵɯ ɤɨɦɦɭɧɢɤɚɰɢɣ, 

ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɜɧɟɲɧɢɣ ɢ ɜɧɭɬɪɟɧɧɢɣ ɩɨɞɴɟɡɞ ɤ ɨɛɴɟɤɬɭ ɤɚɩɢɬɚɥɶɧɨɝɨ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

 
Ɍɟɪɪɢɬɨɪɢɹ ɭɱɚɫɬɤɚ ɢɦɟɟɬ ɫɜɹɡɶ ɫ ɭɥɢɱɧɨɣ ɞɨɪɨɠɧɨɣ ɫɟɬɶɸ. Ɉɫɧɨɜɧɨɣ ɜɢɞ 

ɜɧɟɲɧɟɝɨ ɢ ɜɧɭɬɪɢɩɥɨɳɚɞɨɱɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ – ɚɜɬɨɦɨɛɢɥɶɧɵɣ (ɨɛɳɟɫɬɜɟɧɧɵɣ 
ɢ ɥɢɱɧɵɣ ɬɪɚɧɫɩɨɪɬ). ɉɨɞɴɟɡɞ ɤ ɡɞɚɧɢɸ ɩɪɨɢɫɯɨɞɢɬ ɩɨ ɜɧɭɬɪɢɤɜɚɪɬɚɥɶɧɵɦ 
ɩɪɨɟɡɞɚɦ ɤɜɚɪɬɚɥɚ. ɉɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɩɚɪɤɨɜɤɚ ɧɚ 40 ɦɚɲɢɧɨɦɟɫɬ. ɉɨɤɪɵɬɢɟ 
ɩɪɨɟɡɞɨɜ ɢ ɩɚɪɤɨɜɨɤ – ɚɫɮɚɥɶɬɨɛɟɬɨɧ. ɉɪɨɟɡɠɚɹ ɱɚɫɬɶ ɨɫɧɚɳɟɧɚ ɞɨɪɨɠɧɵɦɢ 
ɛɨɪɞɸɪɚɦɢ. ȼɨɡɜɵɲɟɧɢɟ ɛɨɪɞɸɪɚ ɧɚɞ ɩɪɨɟɡɠɟɣ ɱɚɫɬɶɸ ɫɨɫɬɚɜɥɹɟɬ 0,15 ɦ. 

 
1.3 Ⱥɪɯɢɬɟɤɬɭɪɧɵɟ ɪɟɲɟɧɢɹ 
 
1.3.1 Ɉɩɢɫɚɧɢɟ ɢ ɨɛɨɫɧɨɜɚɧɢɟ ɜɧɟɲɧɟɝɨ ɢ ɜɧɭɬɪɟɧɧɟɝɨ ɜɢɞɚ ɨɛɴɟɤɬɚ 

ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɟɝɨ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ, ɩɥɚɧɢɪɨɜɨɱɧɨɣ ɢ 
ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ 

 
5-ɷɬɚɠɧɵɣ ɠɢɥɨɣ ɞɨɦ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɩ. ȿɦɟɥɶɹɧɨɜɨ, 

ȿɦɟɥɶɹɧɨɜɫɤɨɝɨ ɪɚɣɨɧɚ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ. Ɍɟɪɪɢɬɨɪɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɨɱɢɳɟɧɚ 
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ɨɬ ɦɭɫɨɪɚ ɢ ɤɭɫɬɚɪɧɢɤɨɜ. Ɋɟɥɶɟɮ ɭɱɚɫɬɤɚ ɫɩɨɤɨɣɧɵɣ ɫ ɨɛɳɢɦ ɭɤɥɨɧɨɦ ɜ ɸɝɨ-
ɜɨɫɬɨɱɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ. ɉɟɪɟɩɚɞ ɨɬɦɟɬɨɤ ɩɨ ɭɱɚɫɬɤɭ ɫɨɫɬɚɜɥɹɟɬ 4,5ɦ. 

Ɂɞɚɧɢɟ ɩɹɬɢɷɬɚɠɧɨɟ ɫ ɪɚɡɦɟɪɚɦɢ ɜ ɨɫɹɯ 14,65ɯ34,0 ɦ. Ɂɚ ɨɬɦɟɬɤɭ 0.000 
ɜɡɹɬɚ ɨɬɦɟɬɤɚ ɱɢɫɬɨɝɨ ɩɨɥɚ ɩɟɪɜɨɝɨ ɷɬɚɠɚ. 

 
1.3.2 Ɉɛɨɫɧɨɜɚɧɢɟ ɩɪɢɧɹɬɵɯ ɨɛɴɟɦɧɨ-ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ ɢ 

ɚɪɯɢɬɟɤɬɭɪɧɨ-ɯɭɞɨɠɟɫɬɜɟɧɧɵɯ ɪɟɲɟɧɢɣ. ȼ ɬɨɦ ɱɢɫɥɟ, ɜ ɱɚɫɬɢ ɫɨɛɥɸɞɟɧɢɹ 
ɩɪɟɞɟɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɪɚɡɪɟɲɟɧɧɨɝɨ ɨɛɴɟɤɬɚ ɤɚɩɢɬɚɥɶɧɨɝɨ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

 
Ɉɛɴɟɦɧɨ-ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɟ ɢ ɚɪɯɢɬɟɤɬɭɪɧɨ-ɯɭɞɨɠɟɫɬɜɟɧɧɵɟ ɪɟɲɟɧɢɹ 

ɜɵɩɨɥɧɟɧɵ ɫɨɝɥɚɫɧɨ ɡɚɞɚɧɢɸ ɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ.  
ɉɪɨɟɤɬɢɪɭɟɦɨɟ ɡɞɚɧɢɟ ɢɦɟɟɬ ɩɪɹɦɨɭɝɨɥɶɧɭɸ ɜ ɩɥɚɧɟ ɮɨɪɦɭ, ɪɚɡɦɟɪɚɦɢ ɜ 

ɨɫɹɯ 14,65ɯ34,0 ɦ. ȼɵɫɨɬɚ ɠɢɥɨɝɨ ɷɬɚɠɚ ɫɨɫɬɚɜɥɹɟɬ 2,8 ɦ, ɦɢɧɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ 
ɩɨɦɟɳɟɧɢɹ ɜ ɦɚɧɫɚɪɞɧɨɦ ɷɬɚɠɟ - 1,2 ɦ, ɜɵɫɨɬɚ ɰɨɤɨɥɶɧɨɝɨ ɷɬɚɠɚ - 3,3 ɦ ɢ 4,2 ɦ. 

ȼ ɛɥɨɤ-ɫɟɤɰɢɢ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧ ɩɚɫɫɚɠɢɪɫɤɢɣ ɥɢɮɬ ɢ ɦɭɫɨɪɨɩɪɨɜɨɞ. ȼ 
ɨɬɞɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɹɯ ɪɚɫɩɨɥɨɠɟɧɵ ɡɚɝɪɭɡɨɱɧɵɟ ɤɥɚɩɚɧɵ ɦɭɫɨɪɨɩɪɨɜɨɞɨɜ. 
Ɇɭɫɨɪɨɫɛɨɪɧɵɟ ɤɚɦɟɪɵ ɪɚɫɩɨɥɨɠɟɧɵ ɧɚ ɨɬɦ. -1,220, ɢɦɟɸɳɢɟ ɨɬɞɟɥɶɧɵɣ ɜɯɨɞ, 
ɫɨ ɫɬɨɪɨɧɵ ɞɜɨɪɚ. 

ȼ ɠɢɥɨɦ ɞɨɦɟ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɵ 1-4 ɤɨɦɧɚɬɧɵɟ ɤɜɚɪɬɢɪɵ. ȼ ɤɜɚɪɬɢɪɚɯ 
ɩɪɨɟɤɬɨɦ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɪɚɡɦɟɳɟɧɢɟ ɠɢɥɵɯ ɤɨɦɧɚɬ, ɤɭɯɨɧɶ, ɫɚɧɭɡɥɨɜ, 
ɩɪɢɯɨɠɢɯ, ɤɥɚɞɨɜɵɯ, ɥɨɞɠɢɣ. 

ȼɯɨɞɵ ɜ ɬɟɯɩɨɦɟɳɟɧɢɹ ɰɨɤɨɥɶɧɨɝɨ ɷɬɚɠɚ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɵ 
ɨɛɨɫɨɛɥɟɧɧɵɦɢ ɨɬ ɨɫɧɨɜɧɵɯ ɜɯɨɞɨɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɫ ɞɜɨɪɨɜɨɣ ɱɚɫɬɢ 
ɬɟɪɪɢɬɨɪɢɢ. 

Ⱦɥɹ ɜɯɨɞɚ ɜ ɩɨɞɴɟɡɞ ɧɚ ɭɪɨɜɧɟ 1-ɝɨ ɷɬɚɠɚ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɵ ɤɪɵɥɶɰɚ ɢ 
ɩɚɧɞɭɫɵ.  

 
1.3.3 Ɉɩɢɫɚɧɢɟ ɢ ɨɛɨɫɧɨɜɚɧɢɟ ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ 

ɩɪɢɟɦɨɜ ɩɪɢ ɨɮɨɪɦɥɟɧɢɢ ɮɚɫɚɞɨɜ ɢ ɢɧɬɟɪɶɟɪɨɜ ɨɛɴɟɤɬɚ ɤɚɩɢɬɚɥɶɧɨɝɨ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

 
ɇɚɪɭɠɧɵɟ ɫɬɟɧɵ ɰɨɤɨɥɶɧɨɝɨ ɷɬɚɠɚ ɡɞɚɧɢɹ ɨɛɥɢɰɨɜɚɧɵ ɞɟɤɨɪɚɬɢɜɧɨɣ 

ɩɥɢɬɤɨɣ ɩɨɞ ɧɚɬɭɪɚɥɶɧɵɣ ɤɚɦɟɧɶ. 
ɇɚɪɭɠɧɵɣ ɫɥɨɣ ɤɢɪɩɢɱɧɨɣ ɤɥɚɞɤɢ ɫɬɟɧ ɧɚɞɡɟɦɧɵɯ ɷɬɚɠɟɣ ɜɵɩɨɥɧɟɧ ɢɡ 

ɛɟɥɨɝɨ ɫɢɥɢɤɚɬɧɨɝɨ ɨɛɥɢɰɨɜɨɱɧɨɝɨ ɤɢɪɩɢɱɚ ɋɅ 150/25 ȽɈɋɌ 379-2015 ɢ 
ɤɟɪɚɦɢɱɟɫɤɨɝɨ ɤɪɚɫɧɨɝɨ ɨɛɥɢɰɨɜɨɱɧɨɝɨ ɤɢɪɩɢɱɚ Ʉ 100/25 ɩɨ ȽɈɋɌ 530-2012.  

ɉɨɤɪɵɬɢɟ ɦɚɧɫɚɪɞɧɨɣ ɤɪɨɜɥɢ - ɦɟɬɚɥɥɨɱɟɪɟɩɢɰɚ Ɇɉ Ɇɨɧɬɟɪɪɟɣ ɫɢɧɟɝɨ 
ɰɜɟɬɚ, ɜ ɤɚɱɟɫɬɜɟ ɭɬɟɩɥɢɬɟɥɹ ɩɪɢɧɹɬɵ ɩɥɢɬɵ ɌȿɏɇɈɅȺɃɌ ɈɉɌɂɆȺ ɬɨɥɳɢɧɨɣ 
220 ɦɦ: 

- ɧɨɦɢɧɚɥɶɧɚɹ ɩɥɨɬɧɨɫɬɶ 35 ɤɝ/ɦ3; 
- ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ 0,034 ȼɬ/ɦ ɋº.  
Ɉɤɧɚ - ɢɡ ɩɪɨɮɢɥɹ ɉȼɏ ɛɟɥɨɝɨ ɰɜɟɬɚ ɩɨ ȽɈɋɌ 30674-99.  
Ⱦɜɟɪɢ ɧɚɪɭɠɧɵɟ ɛɚɥɤɨɧɧɵɟ - ɢɡ ɩɪɨɮɢɥɹ ɉȼɏ ɛɟɥɨɝɨ ɰɜɟɬɚ ɩɨ ȽɈɋɌ 

30674-99. 
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ȼɧɭɬɪɟɧɧɢɟ ɞɜɟɪɢ - ɞɟɪɟɜɹɧɧɵɟ ɩɨ ȽɈɋɌ 6629-88. ɉɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɢ 
ɜɯɨɞɧɵɟ ɫɥɭɠɟɛɧɵɟ ɞɜɟɪɢ - ɩɨ Ɍɍ 5262-004-10173013-2004, ɨɤɪɚɲɟɧɵ ɜ 
ɡɚɜɨɞɫɤɢɯ ɭɫɥɨɜɢɹɯ ɩɨɪɨɲɤɨɜɨɣ ɷɦɚɥɶɸ ɫɟɪɨɝɨ ɰɜɟɬɚ. Ⱦɜɟɪɢ ɬɚɦɛɭɪɧɵɟ - 
ɞɟɪɟɜɹɧɧɵɟ ɩɨ ȽɈɋɌ 24698-81. 

 
1.3.4 Ɉɩɢɫɚɧɢɟ ɪɟɲɟɧɢɣ ɩɨ ɨɬɞɟɥɤɟ ɩɨɦɟɳɟɧɢɣ ɨɫɧɨɜɧɨɝɨ, 

ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ, ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɧɚɡɧɚɱɟɧɢɹ 
 
Ɉɬɞɟɥɤɭ ɩɨɦɟɳɟɧɢɣ ɢ ɷɤɫɩɥɢɤɚɰɢɹ ɩɨɥɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ, 

ɬɚɛɥɢɰɵ Ⱥ.1 ɢ Ⱥ.2. 
 
1.3.5 Ɉɩɢɫɚɧɢɟ ɚɪɯɢɬɟɤɬɭɪɧɵɯ ɪɟɲɟɧɢɣ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ 

ɟɫɬɟɫɬɜɟɧɧɨɟ ɨɫɜɟɳɟɧɢɟ ɩɨɦɟɳɟɧɢɣ ɫ ɩɨɫɬɨɹɧɧɵɦ ɩɪɟɛɵɜɚɧɢɟɦ ɥɸɞɟɣ 
 
ȿɫɬɟɫɬɜɟɧɧɨɟ ɨɫɜɟɳɟɧɢɟ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɜɨ ɜɫɟɯ ɩɨɦɟɳɟɧɢɹɯ ɫ 

ɩɨɫɬɨɹɧɧɵɦ ɩɪɟɛɵɜɚɧɢɟɦ ɥɸɞɟɣ. ȼɫɟ ɩɨɦɟɳɟɧɢɹ ɫ ɩɨɫɬɨɹɧɧɵɦ ɩɪɟɛɵɜɚɧɢɟɦ 
ɥɸɞɟɣ ɢɦɟɸɬ ɟɫɬɟɫɬɜɟɧɧɨɟ ɨɫɜɟɳɟɧɢɟ ɱɟɪɟɡ ɨɤɨɧɧɵɟ ɩɪɨёɦɵ.  

 
Ɍɚɛɥɢɰɚ 1.2 – ɋɩɟɰɢɮɢɤɚɰɢɹ ɷɥɟɦɟɧɬɨɜ ɡɚɩɨɥɧɟɧɢɹ ɨɤɨɧɧɵɯ ɢ ɞɜɟɪɧɵɯ ɩɪɨɟɦɨɜ 

ɉɨɡ
. 

Ɉɛɨɡɧɚɱɟɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ʉɨɥ. Ɇɚɫɫɚ 

ɟɞ., ɤɝ 
ɉɪɢɦɟ
ɱɚɧɢɟ ɐɨɤ

ɨɥɶ 
1 2  3 4 5 

Ɇɚɧɫ
ɚɪɞɚ 

ȼɫɟ
ɝɨ 

Ɉɤɧɚ 

ɈɄ
1 

ȽɈɋɌ 30674-99 
Ɉɉ ȼ1 2130-

1410  
1 - - - - - - 1 

  

ɈɄ
2 

ȽɈɋɌ 30674-99 Ɉɉ ȼ1 2130-
1530 

2 - - - - - - 2 
  

ɈɄ
3 

ȽɈɋɌ 30674-99 Ɉɉ ȼ1 2730-
2550 

2 - - - - - - 2 
  

ɈɄ
4 

ȽɈɋɌ 30674-99 Ɉɉ ȼ1 2130-
1970 

2 - - - - - - 2 
  

ɈɄ
5 

ȽɈɋɌ 30674-99 Ɉɉ ȼ1 1480-
1410 

- 6 6 6 6 6 - 30 
  

ɈɄ
6 

ȽɈɋɌ 30674-99 Ɉɉ ȼ1 1480-
1970 

- 2 2 2 2 2 - 10 
  

ɈɄ
7 

ȽɈɋɌ 30674-99 Ɉɉ ȼ1 1480-630 - 1 1 1 1 1 - 5 
  

Ȼɉ ȼ1 2230-870 - 1 1 1 1 1 - 5   

ɈɄ
8 

ȽɈɋɌ 30674-99 Ɉɉ ȼ1 1480-630 - 1 1 1 1 1 - 5   

Ȼɉ ȼ1 2230-870 - 1 1 1 1 1 - 5   

ɈɄ
9 

ȽɈɋɌ 30674-99 
Ɉɉ ȼ1 1480-

1480 
- 1 1 1 1 1 - 5   

Ȼɉ ȼ1 2230-870 - 1 1 1 1 1 - 5   

ɈɄ
10 

ȽɈɋɌ 30674-99 
Ɉɉ ȼ1 1480-

1740 
- 1 - - - - - 1   

Ȼɉ ȼ1 2230-870 - 1 - - - - - 1   

ɈɄ
11 

ȽɈɋɌ 30674-99 
Ɉɉ ȼ1 1480-

1060  
- 1 1 1 1 1 - 5   

Ȼɉ ȼ1 2230-870 - 1 1 1 1 1 - 5   

ɈɄ
12 

ȽɈɋɌ 30674-99 
Ɉɉ ȼ1 1480-

1060 
- 1 1 1 1 1 - 5   

Ȼɉ ȼ1 2230-870 - 1 1 1 1 1 - 5   
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 1.2 

ɉɨɡ
. 

Ɉɛɨɡɧɚɱɟɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ʉɨɥ. Ɇɚɫɫɚ 

ɟɞ., ɤɝ 
ɉɪɢɦɟ
ɱɚɧɢɟ ɐɨɤ

ɨɥɶ 
1 2  3 4 5 

Ɇɚɧɫ
ɚɪɞɚ 

ȼɫɟ
ɝɨ 

Ɉɤɧɚ 

ɈɄ
13 

ȽɈɋɌ 30674-99 
Ɉɉ ȼ1 1480-

1680 
- 1 1 1 1 1 - 5   

Ȼɉ ȼ1 2230-870 - 1 1 1 1 1 - 5   
ɈɄ
14 

ȽɈɋɌ 30674-99 Ɉɉ ȼ1 1480-
1680 

- 1 1 1 1 1 - 5   

Ȼɉ ȼ1 2230-870 - 1 1 1 1 1 - 5   
ɈɄ
15 

ȽɈɋɌ 30674-99 Ɉɉ ȼ1 1480-
1480  

- - 1 1 1 1 - 4   

Ȼɉ ȼ1 2230-870 - - 1 1 1 1 - 4   
ɈɄ
16 

ȽɈɋɌ 30674-99 Ɉɉ ȼ1 1780-
1090 

- - - - - - 1 1   

Ȼɉ ȼ1 2530-870 - - - - - - 1 1   
ɈɄ
17 

ȽɈɋɌ 30674-99 Ɉɉ ȼ1 1780-
1090  

- - - - - - 1 1   

Ȼɉ ȼ1 2530-870 - - - - - - 1 1   
ɈɄ
18 

ȽɈɋɌ 30674-99 Ɉɉ ȼ1 1580-
1800 

 - - - - - 2 2   

ɈɄ
19 

ȽɈɋɌ 30674-99 Ɉɉ ȼ1 1580-
1530 

- - - - - - 4 4   

ɈɄ
20 

ȽɈɋɌ 30674-99 Ɉɉ ȼ1 1580-
1970 

- - - - - - 4 4   

ɈɄ
21 

ȽɈɋɌ 30674-99 Ɉɉ ȼ1 1480-
1670 

- - - - - - 4 4   

ɈɄ
22 

ȽɈɋɌ 30674-99 Ɉɉ ȼ1 1480-630  - - - - - - 1 1   
Ȼɉ ȼ1 2230-870 - - - - - - 1 1   

ɈɄ
23 

ȽɈɋɌ 30674-99 Ɉɉ ȼ1 1480-630 - - - - - - 1 1   
Ȼɉ ȼ1 2230-870 - - - - - - 1 1   

Ⱦɜɟ
ɪɢ 
1 ȽɈɋɌ 475-2016 ȾȽ 21-7 - 8 9 9 9 9 9 53   
2 ȽɈɋɌ 475-2016 ȾȽ 21-7ɥ - 7 9 9 9 9 9 52   
3 ȽɈɋɌ 475-2016 ȾȽ 21-9 - 4 5 5 5 5 5 29   
4 ȽɈɋɌ 475-2016 ȾȽ 21-9ɥ - 4 3 3 3 3 3 19   
5 ȽɈɋɌ 475-2016 ȾɈ 21-9 - 2 4 4 4 4 4 22   
6 ȽɈɋɌ 475-2016 ȾɈ 21-9ɥ - 4 4 4 4 4 4 24   
7 ȽɈɋɌ 475-2016 ȾɈ 21-12 - 4 4 4 4 4 4 24   
8 ȽɈɋɌ Ɋ 57327-

2016 
Ⱦɉɋ - 45 21-9 

Ɉɉ 
- 1 4 4 4 4 4 21   

9 ȽɈɋɌ Ɋ 57327-
2016 

Ⱦɉɋ - 45 21-9 
ɈɅ 

- 5 4 4 4 4 4 25   

10 ȽɈɋɌ 475-2016 Ⱦɇ 21-13ɥ - 2 - - - - - 2   
11 ȽɈɋɌ Ɋ 57327-

2016 
Ⱦɉɋ - 45 21-13 

ȾɅ 
- 1 - - - - - 1   

12 ȽɈɋɌ Ɋ 57327-
2016 

Ⱦɉɋ - 45 21-13 
Ⱦɉ 

- 1 - - - - - 1   

13 ȽɈɋɌ Ɋ 57327-
2016 

Ⱦɉɋ - 45 21-9 
ɈɅ 

1  - - - - - 1   

14 ȽɈɋɌ 30970 - 
2014 

Ⱦɉɇ ɋ ɉ Ʉ Ɏ Ⱦɜ 
3620-1400 

1  - - - - - 1   

15 ȽɈɋɌ 30970 - 
2014 

Ⱦɉɇ ɋ ɉ Ʉ Ɏ Ⱦɜ 
3620-1400 

1  - - - - - 1   

16 ȽɈɋɌ 475-2016 Ⱦɇ 21-13 - 2 - - - - - 2   

 



 

13 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 1.2 

ɉɨɡ
. 

Ɉɛɨɡɧɚɱɟɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ʉɨɥ. Ɇɚɫɫɚ 

ɟɞ., ɤɝ 
ɉɪɢɦɟ
ɱɚɧɢɟ ɐɨɤ

ɨɥɶ 
1 2  3 4 5 

Ɇɚɧɫ
ɚɪɞɚ 

ȼɫɟ
ɝɨ 

Ⱦɜɟɪɢ 

17 ȽɈɋɌ Ɋ 57327-
2016 

Ⱦɉɋ - 45 15-7,5 
Ɉɉ 

- - - - - - 1 1   

18 ȽɈɋɌ 30970 - 
2014 

Ⱦɉɇ ɋ ɉ Ʉ Ⱦɜ 
2030-1280 

- 1 - - - - - 1   

19 ȽɈɋɌ 475-2016 ȾɈ 21-12 - 2 1 1 1 1 1 7   
20 ȽɈɋɌ 475-2016 ȾɈ 21-12ɥ -  1 1 1 1 1 5   

 
1.3.6 Ɉɩɢɫɚɧɢɟ ɚɪɯɢɬɟɤɬɭɪɧɨ-ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ, 

ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɡɚɳɢɬɭ ɩɨɦɟɳɟɧɢɣ ɨɬ ɲɭɦɚ, ɜɢɛɪɚɰɢɢ ɢ ɞɪɭɝɨɝɨ 
ɜɨɡɞɟɣɫɬɜɢɹ 

 
Ɂɚɳɢɬɚ ɩɨɦɟɳɟɧɢɣ ɨɬ ɲɭɦɚ, ɩɵɥɢ, ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ 

ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɦɧɨɝɨɫɥɨɣɧɨɣ ɤɨɧɫɬɪɭɤɰɢɟɣ ɫɬɟɧ ɫ ɪɚɫɱɟɬɧɵɦ ɭɬɟɩɥɟɧɢɟɦ ɢ 
ɡɚɩɨɥɧɟɧɢɟɦ ɨɤɨɧɧɵɯ ɩɪɨɟɦɨɜ ɩɟɪɟɩɥɟɬɚɦɢ ɢɡ ɉȼɏ ɫɨ ɫɬɟɤɥɨɩɚɤɟɬɚɦɢ.  

Ɂɜɭɤɨɢɡɨɥɢɪɭɟɦɵɟ ɩɨɦɟɳɟɧɢɹ, ɪɚɡɦɟɳɚɸɬɫɹ ɤɚɤ ɦɨɠɧɨ ɞɚɥɶɲɟ ɨɬ 
ɢɫɬɨɱɧɢɤɨɜ ɲɭɦɚ ɢ ɜɢɛɪɚɰɢɢ (ɥɢɮɬɨɜɵɯ ɲɚɯɬ, ɦɭɫɨɪɨɩɪɨɜɨɞɚ ɢ ɬ.ɩ.), ɤɚɤ ɩɨ 
ɝɨɪɢɡɨɧɬɚɥɢ, ɬɚɤ ɢ ɩɨ ɜɟɪɬɢɤɚɥɢ). Ɉɝɪɚɠɞɚɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɨɛɥɚɞɚɸɬ 
ɞɨɫɬɚɬɨɱɧɵɦ ɢɧɞɟɤɫɨɦ ɢɡɨɥɹɰɢɢ ɜɨɡɞɭɲɧɨɝɨ ɲɭɦɚ ɢ ɢɧɞɟɤɫɨɦ ɩɪɢɜɟɞɟɧɧɨɝɨ 
ɭɞɚɪɧɨɝɨ ɲɭɦɚ, ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɡɚɳɢɬɭ ɥɸɞɟɣ, ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɠɢɥɵɯ ɢ 
ɜɫɬɪɨɟɧɧɵɯ ɩɨɦɟɳɟɧɢɹɯ ɨɬ ɩɨɜɵɲɟɧɧɨɝɨ ɜɨɡɞɭɲɧɨɝɨ ɢ ɭɞɚɪɧɨɝɨ ɲɭɦɚ. 

 
1.3.7 Ɉɩɢɫɚɧɢɟ ɪɟɲɟɧɢɣ ɩɨ ɞɟɤɨɪɚɬɢɜɧɨ-ɯɭɞɨɠɟɫɬɜɟɧɧɨɣ ɢ ɰɜɟɬɨɜɨɣ 

ɨɬɞɟɥɤɟ ɢɧɬɟɪɶɟɪɨɜ (ɞɥɹ ɨɛɴɟɤɬɨɜ ɧɟɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ) 
 
ȼɧɭɬɪɟɧɧɹɹ ɨɬɞɟɥɤɚ ɜɵɩɨɥɧɟɧɚ ɢɡ ɦɚɬɟɪɢɚɥɨɜ, ɪɚɡɪɟɲёɧɧɵɯ ɆɁ ɊɎ ɤ 

ɩɪɢɦɟɧɟɧɢɸ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɠɢɥɵɯ ɢ ɨɛɳɟɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ, ɢ ɨɬɜɟɱɚɸɳɢɯ 
ɮɭɧɤɰɢɨɧɚɥɶɧɨɦɭ ɧɚɡɧɚɱɟɧɢɸ ɩɨɦɟɳɟɧɢɣ, ɞɨɩɭɫɤɚɟɬ ɩɪɨɜɟɞɟɧɢɟ ɜɥɚɠɧɨɣ 
ɭɛɨɪɤɢ ɢ ɞɟɡɢɧɮɟɤɰɢɢ, ɨɛɟɫɩɟɱɢɜɚɟɬ ɤɚɱɟɫɬɜɟɧɧɨɟ ɫɨɫɬɨɹɧɢɟ ɜɨɡɞɭɲɧɨɣ ɫɪɟɞɵ.  

ɋɬɟɧɵ ɨɛɳɢɯ ɤɨɦɧɚɬ, ɫɩɚɥɟɧ, ɤɥɚɞɨɜɵɯ ɩɨɦɟɳɟɧɢɣ ɢ ɩɪɢɯɨɠɢɯ 
ɜɵɩɨɥɧɟɧɵ ɜ ɟɞɢɧɨɣ ɰɜɟɬɨɜɨɣ ɝɚɦɦɟ. ɋɬɟɧɵ ɨɤɥɟɟɧɵ ɨɛɨɹɦɢ ɫɜɟɬɥɵɯ ɬɨɧɨɜ, ɚ 
ɩɨɬɨɥɤɢ ɨɤɪɚɲɟɧɵ ɜɨɞɨɷɦɭɥɶɫɢɨɧɧɨɣ ɤɪɚɫɤɨɣ. ɋɬɟɧɵ ɤɭɯɨɧɶ ɨɤɪɚɲɟɧɵ 
ɜɨɞɨɷɦɭɥɶɫɢɨɧɧɨɣ ɤɪɚɫɤɨɣ ɧɟɣɬɪɚɥɶɧɨɝɨ ɰɜɟɬɚ. ɋɬɟɧɵ ɫɚɧɭɡɥɨɜ ɨɛɥɢɰɨɜɚɧɵ 
ɤɟɪɚɦɢɱɟɫɤɨɣ ɩɥɢɬɤɨɣ. 

 
1.4 Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ ɢ ɨɛɴɟɦɧɨ-ɩɥɚɧɢɪɨɜɨɱɧɵɟ ɪɟɲɟɧɢɹ 
 
1.4.1 ɋɜɟɞɟɧɢɟ ɨɛ ɨɫɨɛɵɯ ɩɪɢɪɨɞɧɵɯ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ 

ɬɟɪɪɢɬɨɪɢɢ, ɧɚ ɤɨɬɨɪɨɣ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɡɟɦɟɥɶɧɵɣ ɭɱɚɫɬɨɤ, 
ɩɪɟɞɨɫɬɚɜɥɟɧɧɵɣ ɞɥɹ ɪɚɡɦɟɳɟɧɢɹ ɨɛɴɟɤɬɚ ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
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Ⱦɚɧɧɵɣ ɪɚɣɨɧ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɫɨɝɥɚɫɧɨ ɋɉ 131.13330-2018 "ɋɬɪɨɢɬɟɥɶɧɚɹ 
ɤɥɢɦɚɬɨɥɨɝɢɹ" [9] ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɫɥɟɞɭɸɳɢɦɢ ɩɪɢɪɨɞɧɨ-ɤɥɢɦɚɬɢɱɟɫɤɢɦɢ 
ɞɚɧɧɵɦɢ: 

Ɋɚɣɨɧ ɫɬɪɨɢɬɟɥɶɫɬɜɚ – ɩ. ȿɦɟɥɶɹɧɨɜɨ; 
Ʉɥɢɦɚɬɢɱɟɫɤɢɣ ɪɚɣɨɧ – 1ȼ; 
ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ – ɩɥɸɫ 1,2°ɋ; 
Ⱥɛɫɨɥɸɬɧɚɹ ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ – ɩɥɸɫ 37°ɋ 
ɋɪɟɞɧɹɹ ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɧɚɢɛɨɥɟɟ ɬɟɩɥɨɝɨ ɦɟɫɹɰɚ - 

ɩɥɸɫ 25,8°ɋ; 
Ⱥɛɫɨɥɸɬɧɚɹ ɦɢɧɢɦɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ – ɦɢɧɭɫ 48°ɋ; 
Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɧɚɢɛɨɥɟɟ ɯɨɥɨɞɧɵɯ ɫɭɬɨɤ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,98 - 

ɦɢɧɭɫ 42°ɋ; 
Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɧɚɢɛɨɥɟɟ ɯɨɥɨɞɧɨɣ ɩɹɬɢɞɧɟɜɤɢ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 

0,98 – ɦɢɧɭɫ 40°ɋ; 
Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɧɚɢɛɨɥɟɟ ɯɨɥɨɞɧɵɯ ɫɭɬɨɤ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,92 – 

ɦɢɧɭɫ 39°ɋ; 
Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɧɚɢɛɨɥɟɟ ɯɨɥɨɞɧɨɣ ɩɹɬɢɞɧɟɜɤɢ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 

0,92 – ɦɢɧɭɫ 37°ɋ 
ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ: 
-ɧɚɢɛɨɥɟɟ ɯɨɥɨɞɧɨɝɨ ɦɟɫɹɰɚ – ɦɢɧɭɫ 16°ɋ 
 - ɧɚɢɛɨɥɟɟ ɬɟɩɥɨɝɨ ɦɟɫɹɰɚ – ɩɥɸɫ 18,7°ɋ 
ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɟɪɢɨɞɚ ɫɨ ɫɪɟɞɧɟɫɭɬɨɱɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɧɢɠɟ 0°ɋ – 

171 ɫɭɬɨɤ; 
ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɟɪɢɨɞɚ ɫɨ ɫɪɟɞɧɟɫɭɬɨɱɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɧɢɠɟ ɩɥɸɫ 

8°ɋ – 233 ɫɭɬɨɤ; 
ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɫɨ ɫɪɟɞɧɟɫɭɬɨɱɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɧɢɠɟ 0°ɋ – 

ɦɢɧɭɫ 11,1°ɋ; 
ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɫɨ ɫɪɟɞɧɟɫɭɬɨɱɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɧɢɠɟ ɩɥɸɫ 

8°ɋ – ɦɢɧɭɫ 7,1°ɋ; 
ɋɪɟɞɧɹɹ ɦɟɫɹɱɧɚɹ ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ ɜɨɡɞɭɯɚ ɧɚɢɛɨɥɟɟ ɯɨɥɨɞɧɨɝɨ 

ɦɟɫɹɰɚ – 78 %; 
ɋɪɟɞɧɹɹ ɦɟɫɹɱɧɚɹ ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ ɜɨɡɞɭɯɚ ɧɚɢɛɨɥɟɟ ɬɟɩɥɨɝɨ 

ɦɟɫɹɰɚ – 70 %; 
Ʉɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ ɡɚ ɝɨɞ – 454 ɦɦ; 
ɋɭɬɨɱɧɵɣ ɦɚɤɫɢɦɭɦ – 97 ɦɦ; 
ɉɪɟɨɛɥɚɞɚɸɳɟɟ ɧɚɩɪɚɜɥɟɧɢɟ ɜɟɬɪɨɜ ɞɟɤɚɛɪɶ-ɮɟɜɪɚɥɶ – ɡɚɩɚɞɧɨɟ; 
ɉɨ ɫɨɜɨɤɭɩɧɨɫɬɢ ɜɫɟɯ ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɤɥɢɦɚɬ ɪɚɣɨɧɚ 

ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɤɚɤ ɪɟɡɤɨ ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ, ɫ ɠɚɪɤɢɦ ɥɟɬɨɦ, 
ɫɭɪɨɜɨɣ ɡɢɦɨɣ ɢ ɪɟɡɤɢɦ ɩɟɪɟɩɚɞɨɦ ɫɭɬɨɱɧɵɯ ɬɟɦɩɟɪɚɬɭɪ; 

Ɋɚɣɨɧ ɩɨ ɜɨɡɞɟɣɫɬɜɢɸ ɤɥɢɦɚɬɚ ɧɚ ɬɟɯɧɢɱɟɫɤɢɟ ɢɡɞɟɥɢɹ ɢ ɦɚɬɟɪɢɚɥɵ 
ɨɬɧɨɫɢɬɫɹ ɤ ɝɪɭɩɩɟ II4 ɩɨ ȽɈɋɌ 16350-80; 

ɋɨɝɥɚɫɧɨ ɩ.10.2 ɋɉ 20.13330.2016 «ɇɚɝɪɭɡɤɢ ɢ ɜɨɡɞɟɣɫɬɜɢɹ» [10], 
ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɜɟɫɚ ɫɧɟɝɨɜɨɝɨ ɩɨɤɪɨɜɚ ɧɚ 1 ɦ² ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ 
ɡɟɦɥɢ ɪɚɜɧɨ 1,5 ɤɉɚ (180 ɤɝɫ/ɦ²) - III ɫɧɟɝɨɜɨɣ ɪɚɣɨɧ; 

ɇɨɪɦɚɬɢɜɧɨɟ ɜɟɬɪɨɜɨɟ ɞɚɜɥɟɧɢɟ - 0,38 ɤɉɚ (38 ɤɝɫ/ɦ²), III ɜɟɬɪɨɜɨɣ ɪɚɣɨɧ. 



 

15 

1.4.2 Ɉɩɢɫɚɧɢɟ ɢ ɨɛɨɫɧɨɜɚɧɢɟ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɪɟɲɟɧɢɣ ɡɞɚɧɢɣ ɢ 
ɫɨɨɪɭɠɟɧɢɣ, ɜɤɥɸɱɚɹ ɢɯ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɟ ɫɯɟɦɵ, ɩɪɢɧɹɬɵɟ ɩɪɢ 
ɜɵɩɨɥɧɟɧɢɢ ɪɚɫɱɟɬɨɜ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ 

 
Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɫɯɟɦɚ ɡɞɚɧɢɹ ɪɟɲɚɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟɦ ɧɟɫɭɳɢɯ 

ɩɪɨɞɨɥɶɧɵɯ ɢ ɩɨɩɟɪɟɱɧɵɯ ɤɢɪɩɢɱɧɵɯ ɫɬɟɧ, ɢ ɤɨɧɫɬɪɭɤɰɢɣ ɩɟɪɟɤɪɵɬɢɣ ɫ 
ɡɚɦɨɧɨɥɢɱɟɧɧɵɦɢ ɲɜɚɦɢ ɦɟɠɞɭ ɩɥɢɬɚɦɢ.  

ɉɪɨɫɬɪɚɧɫɬɜɟɧɧɚɹ ɠɟɫɬɤɨɫɬɶ ɢ ɭɫɬɨɣɱɢɜɨɫɬɶ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɫɨɜɦɟɫɬɧɨɣ 
ɪɚɛɨɬɨɣ ɤɢɪɩɢɱɧɵɯ ɫɬɟɧ ɢ ɠɟɫɬɤɢɯ ɞɢɫɤɨɜ ɩɟɪɟɤɪɵɬɢɣ. 

ɋɬɟɧɵ ɰɨɤɨɥɶɧɨɝɨ ɷɬɚɠɚ ɱɚɫɬɢɱɧɨ ɜɵɩɨɥɧɟɧɵ ɢɡ ɫɛɨɪɧɵɯ ɛɟɬɨɧɧɵɯ 
ɛɥɨɤɨɜ. ɍɫɬɨɣɱɢɜɨɫɬɶ ɢ ɜɨɫɩɪɢɹɬɢɟ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ ɨɛɟɫɩɟɱɟɧɵ 
ɧɚɪɭɠɧɵɦɢ ɢ ɜɧɭɬɪɟɧɧɢɦɢ ɫɬɟɧɚɦɢ, ɫɬɟɧɚɦɢ ɥɟɫɬɧɢɱɧɵɯ ɤɥɟɬɨɤ, ɤɢɪɩɢɱɧɵɦɢ 
ɫɬɨɥɛɚɦɢ ɢ ɫɛɨɪɧɵɦɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɦɢ ɩɟɪɟɤɪɵɬɢɹɦɢ. 

ȼ ɪɚɡɞɟɥɟ ɄɊ ɛɭɞɭɬ ɩɪɨɜɟɞɟɧɵ ɜɫɟ ɧɟɨɛɯɨɞɢɦɵɟ ɪɚɫɱɟɬɵ.  
Ɉɛɴɟɤɬ ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ – 5-ɷɬɚɠɧɵɣ ɤɢɪɩɢɱɧɵɣ ɞɨɦ ɫ 

ɦɚɧɫɚɪɞɧɵɦ ɷɬɚɠɨɦ ɜ ɩ. ȿɦɟɥɶɹɧɨɜɨ. 
Ɂɞɚɧɢɟ ɩɹɬɢɷɬɚɠɧɨɟ ɫ ɪɚɡɦɟɪɚɦɢ ɜ ɨɫɹɯ 14,65ɯ34,0 ɦ. Ɂɚ ɨɬɦɟɬɤɭ 0.000 ɜɡɹɬɚ 

ɨɬɦɟɬɤɚ ɱɢɫɬɨɝɨ ɩɨɥɚ ɩɟɪɜɨɝɨ ɷɬɚɠɚ. 
Ɏɭɧɞɚɦɟɧɬɵ– ɥɟɧɬɨɱɧɵɟ ɫɛɨɪɧɵɟ. 
ɋɬɟɧɵ ɩɨɞɜɚɥɚ ɢɡ ɫɛɨɪɧɵɯ ɛɟɬɨɧɧɵɯ ɛɥɨɤɨɜ.  
ɇɚɪɭɠɧɵɟ ɫɬɟɧɵ - ɤɢɪɩɢɱɧɚɹ ɤɥɚɞɤɚ ɢɡ ɩɨɥɧɨɬɟɥɨɝɨ ɤɢɪɩɢɱɚ 380 ɦɦ ɫ 

ɨɛɥɢɰɨɜɤɨɣ ɥɢɰɟɜɵɦ ɤɟɪɚɦɢɱɟɫɤɢɦ ɤɢɪɩɢɱɨɦ ɩɨ ɭɬɟɩɥɢɬɟɥɸ ɢɡ ɦɢɧɟɪɚɥɨɜɚɬɧɵɯ 
ɩɥɢɬ.  

ȼɧɭɬɪɟɧɧɢɟ ɫɬɟɧɵ ɢ ɩɟɪɟɝɨɪɨɞɤɢ–ɩɨɥɧɨɬɟɥɵɣ ɤɢɪɩɢɱ 380 ɦɦ ɢ 120 ɦɦ.  
ɉɥɢɬɵ ɩɟɪɟɤɪɵɬɢɹ- ɩɭɫɬɨɬɧɵɟ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɫɛɨɪɧɵɟ ɬɨɥɳɢɧɨɣ 220 ɦɦ.  
ɉɟɪɟɦɵɱɤɢ - ɫɛɨɪɧɵɟ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ. 
Ʌɟɫɬɧɢɰɵ – ɫɛɨɪɧɵɟ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ.  
Ɇɚɧɫɚɪɞɧɚɹ ɤɪɨɜɥɹ, ɩɨɤɪɵɬɚɹ ɦɟɬɚɥɥɨɱɟɪɟɩɢɰɟɣ Ɇɉ Ɇɨɧɬɟɪɪɟɣ, ɜ 

ɤɚɱɟɫɬɜɟ ɭɬɟɩɥɢɬɟɥɹ ɩɥɢɬɵ ɌȿɏɇɈɅȺɃɌ ɈɉɌɂɆȺ ɬɨɥɳɢɧɨɣ 220 ɦɦ  
Ɉɤɧɚ - ɢɡ ɩɪɨɮɢɥɹ ɉȼɏ ɛɟɥɨɝɨ ɰɜɟɬɚ ɩɨ ȽɈɋɌ 30674-99.  
Ⱦɜɟɪɢ ɧɚɪɭɠɧɵɟ ɛɚɥɤɨɧɧɵɟ - ɢɡ ɩɪɨɮɢɥɹ ɉȼɏ ɛɟɥɨɝɨ ɰɜɟɬɚ ɩɨ ȽɈɋɌ 

30674-99 [15]. 
ȼɧɭɬɪɟɧɧɢɟ ɞɜɟɪɢ - ɞɟɪɟɜɹɧɧɵɟ ɩɨ ȽɈɋɌ 6629-88. ɉɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɢ 

ɜɯɨɞɧɵɟ ɫɥɭɠɟɛɧɵɟ ɞɜɟɪɢ - ɩɨ Ɍɍ 5262-004-10173013-2004, ɨɤɪɚɲɟɧɵ ɜ 
ɡɚɜɨɞɫɤɢɯ ɭɫɥɨɜɢɹɯ ɩɨɪɨɲɤɨɜɨɣ ɷɦɚɥɶɸ ɫɟɪɨɝɨ ɰɜɟɬɚ. Ⱦɜɟɪɢ ɬɚɦɛɭɪɧɵɟ - 
ɞɟɪɟɜɹɧɧɵɟ ɩɨ ȽɈɋɌ 475-2016 [16]. 

ɉɨ ɩɟɪɢɦɟɬɪɭ ɡɞɚɧɢɹ ɭɫɬɪɚɢɜɚɟɬɫɹ ɛɟɬɨɧɧɚɹ ɨɬɦɨɫɬɤɚ ɲɢɪɢɧɨɣ 1,0 ɦ.  
Ɉɬɜɨɞ ɞɨɠɞɟɜɵɯ ɢ ɬɚɥɵɯ ɜɨɞ ɫ ɤɪɨɜɥɢ ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ 

ɨɪɝɚɧɢɡɨɜɚɧɧɨɝɨ ɜɨɞɨɫɬɨɤɚ. 
 
1.4.3 Ɉɩɢɫɚɧɢɟ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ ɩɨɞɡɟɦɧɨɣ 

ɱɚɫɬɢ ɨɛɴɟɤɬɚ ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 
ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɮɭɧɞɚɦɟɧɬɨɜ ɭɱɬɟɧɵ ɬɪɟɛɨɜɚɧɢɹ ɋɉ 22.13330.2016 

«Ɉɫɧɨɜɚɧɢɹ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ» ɢ ɞɪɭɝɢɯ ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ [19]. 
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ȼ ɡɞɚɧɢɢ ɮɭɧɞɚɦɟɧɬ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɩɨɞ ɫɬɟɧɵ, ɤɨɥɨɧɧɵ – ɫɛɨɪɧɵɣ 
ɥɟɧɬɨɱɧɵɣ ɮɭɧɞɚɦɟɧɬ. 

 
1.4.4 Ɉɛɨɫɧɨɜɚɧɢɟ ɩɪɨɟɤɬɧɵɯ ɪɟɲɟɧɢɣ ɢ ɦɟɪɨɩɪɢɹɬɢɣ, 

ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ: ɫɨɛɥɸɞɟɧɢɟ ɬɪɟɛɭɟɦɵɯ ɬɟɩɥɨɡɚɳɢɬɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 
ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ 

 
ɋɧɢɠɟɧɢɟ ɲɭɦɚ ɢ ɜɢɛɪɚɰɢɣ 
ɉɪɢ ɛɥɚɝɨɭɫɬɪɨɣɫɬɜɟ ɬɟɪɪɢɬɨɪɢɢ ɩɪɨɟɤɬɨɦ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɨɡɟɥɟɧɟɧɢɟ, 

ɨɛɟɫɩɟɱɢɜɚɸɳɟɟ ɫɧɢɠɟɧɢɟ ɭɪɨɜɧɹ ɲɭɦɚ ɨɬ ɜɧɟɲɧɢɯ ɢɫɬɨɱɧɢɤɨɜ. 
Ɂɜɭɤɨɢɡɨɥɢɪɭɟɦɵɟ ɩɨɦɟɳɟɧɢɹ, ɪɚɡɦɟɳɚɸɬɫɹ ɤɚɤ ɦɨɠɧɨ ɞɚɥɶɲɟ ɨɬ 

ɢɫɬɨɱɧɢɤɨɜ ɲɭɦɚ ɢ ɜɢɛɪɚɰɢɢ (ɥɢɮɬɨɜɵɯ ɲɚɯɬ, ɜɟɧɬɢɥɹɰɢɨɧɧɵɟ ɤɚɦɟɪɵ ɢ ɬ.ɩ.) 
ɤɚɤ ɩɨ ɝɨɪɢɡɨɧɬɚɥɢ, ɬɚɤ ɢ ɩɨ ɜɟɪɬɢɤɚɥɢ.  

Ɂɜɭɤɨɢɡɨɥɹɰɢɨɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɩɨɥɧɟɧɵ ɝɟɪɦɟɬɢɱɧɨ 
(ɫɬɨɹɤɢ ɨɬɨɩɥɟɧɢɹ, ɫɬɵɤɢ ɦɟɠɞɭ ɩɚɧɟɥɹɦɢ ɩɟɪɟɤɪɵɬɢɣ ɢ ɫɬɟɧɚɦɢ ɢ ɬ. ɩ.).  

Ɉɝɪɚɠɞɚɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɡɞɚɧɢɹ ɨɛɥɚɞɚɸɬ ɞɨɫɬɚɬɨɱɧɵɦ ɢɧɞɟɤɫɨɦ 
ɢɡɨɥɹɰɢɢ ɜɨɡɞɭɲɧɨɝɨ ɲɭɦɚ ɢ ɢɧɞɟɤɫɨɦ ɩɪɢɜɟɞɟɧɧɨɝɨ ɭɞɚɪɧɨɝɨ ɲɭɦɚ, ɱɬɨ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɡɚɳɢɬ, ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɩɨɦɟɳɟɧɢɹɯ ɡɞɚɧɢɹ ɨɬ ɩɨɜɵɲɟɧɧɨɝɨ 
ɜɨɡɞɭɲɧɨɝɨ ɢ ɭɞɚɪɧɨɝɨ ɲɭɦɚ. 

Ƚɢɞɪɨɢɡɨɥɹɰɢɹ ɢ ɩɚɪɨɢɡɨɥɹɰɢɹ ɩɨɦɟɳɟɧɢɣ 
ɋɨɫɬɚɜ ɤɪɨɜɟɥɶɧɨɝɨ ɩɨɤɪɵɬɢɹ ɡɚ ɫɱёɬ ɫɥɨɹ ɝɢɞɪɨɜɟɬɪɨɢɡɨɥɹɰɢɢ - ɦɟɦɛɪɚɧɚ 

Tyvek Du Pont, ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɝɢɞɪɨɢɡɨɥɹɰɢɸ ɧɢɠɟ ɪɚɫɩɨɥɨɠɟɧɧɵɯ 
ɩɨɦɟɳɟɧɢɣ.  

Ⱦɥɹ ɡɚɳɢɬɵ ɨɬ ɭɜɥɚɠɧɟɧɢɹ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɨɝɨ ɫɥɨɹ ɜ ɩɨɤɪɵɬɢɢ ɤɪɨɜɥɢ, 
ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɩɚɪɨɢɡɨɥɹɰɢɹ ɧɢɠɟ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɨɝɨ ɫɥɨɹ. 

ɋɧɢɠɟɧɢɟ ɡɚɝɚɡɨɜɚɧɧɨɫɬɢ ɩɨɦɟɳɟɧɢɣ 
ȼ ɩɨɦɟɳɟɧɢɹɯ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɨɛɴɟɤɬɚ ɧɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɩɪɨɰɟɫɫɵ, 

ɩɪɢɜɨɞɹɳɢɟ ɤ ɡɚɝɚɡɨɜɚɧɧɨɫɬɢ ɩɨɦɟɳɟɧɢɣ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ 
ɫɧɢɠɟɧɢɸ ɡɚɝɚɡɨɜɚɧɧɨɫɬɢ ɩɨɦɟɳɟɧɢɣ ɧɟ ɬɪɟɛɭɸɬɫɹ. 

ɍɞɚɥɟɧɢɟ ɢɡɛɵɬɤɨɜ ɬɟɩɥɚ 
ȼ ɩɨɦɟɳɟɧɢɹɯ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɨɛɴɟɤɬɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɩɪɨɰɟɫɫɵ, ɫ 

ɢɡɛɵɬɨɱɧɵɦ ɜɵɞɟɥɟɧɢɟɦ ɬɟɩɥɚ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɭɞɚɥɟɧɢɸ 
ɢɡɛɵɬɤɨɜ ɬɟɩɥɚ ɧɟ ɬɪɟɛɭɸɬɫɹ. 

ɋɨɛɥɸɞɟɧɢɟ ɛɟɡɨɩɚɫɧɨɝɨ ɭɪɨɜɧɹ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɢ ɢɧɵɯ 
ɢɡɥɭɱɟɧɢɣ, ɫɨɛɥɸɞɟɧɢɟ ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ 

ȼ ɩɨɦɟɳɟɧɢɹɯ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɨɛɴɟɤɬɚ ɧɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɭɫɬɚɧɨɜɤɚ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɹɜɥɹɸɳɟɝɨɫɹ ɢɫɬɨɱɧɢɤɨɦ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɢ ɢɧɵɯ ɢɡɥɭɱɟɧɢɣ, 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɫɨɛɥɸɞɟɧɢɸ ɛɟɡɨɩɚɫɧɨɝɨ ɭɪɨɜɧɹ ɞɚɧɧɵɯ 
ɢɡɥɭɱɟɧɢɣ ɧɟ ɬɪɟɛɭɸɬɫɹ. 

ȼ ɩɪɨɟɤɬɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɪɹɞ ɢɧɠɟɧɟɪɧɨ-ɫɬɪɨɢɬɟɥɶɧɵɯ, ɫɚɧɢɬɚɪɧɨ-
ɬɟɯɧɢɱɟɫɤɢɯ ɢ ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ ɞɥɹ ɢɫɤɥɸɱɟɧɢɹ 
ɜɨɡɦɨɠɧɨɫɬɢ ɞɨɫɬɭɩɚ ɝɪɵɡɭɧɨɜ ɢ ɧɚɫɟɤɨɦɵɯ ɜ ɡɞɚɧɢɟ, ɤ ɩɢɳɟ, ɜɨɞɟ, ɩɪɟɩɹɬɫɬɜɢɟ 
ɢɯ ɤ ɪɚɫɫɟɥɟɧɢɸ ɢ ɧɟ ɛɥɚɝɨɩɪɢɹɬɫɬɜɭɸɳɢɟ ɨɛɢɬɚɧɢɸ. ɉɟɪɟɱɢɫɥɟɧɧɵɟ 
ɦɟɪɨɩɪɢɹɬɢɹ ɨɬɧɨɫɹɬɫɹ ɤɚɤ ɤ ɩɪɨɟɤɬɧɵɦ, ɬɚɤ ɢ ɤ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɦ. 

ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ 
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ɇɚɫɬɨɹɳɢɣ ɩɪɨɟɤɬ ɜɵɩɨɥɧɟɧ ɫ ɭɱёɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ɉɪɚɜɢɥ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɊɎ, ɋɉ 1.13130.2018 ɢ ɞɪɭɝɢɯ ɞɟɣɫɬɜɭɸɳɢɯ 
ɩɪɚɜɢɥ ɢ ɧɨɪɦ. Ɍɪɟɛɨɜɚɧɢɹ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɭɱɬɟɧɵ ɩɪɢ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɨɛɴёɦɧɨ-ɩɥɚɧɢɪɨɜɨɱɧɵɯ ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɪɟɲɟɧɢɣ.  

ɇɟɫɭɳɢɟ ɫɬɟɧɵ ɜɵɩɨɥɧɟɧɵ ɢɡ ɧɟɝɨɪɸɱɢɯ ɦɚɬɟɪɢɚɥɨɜ; ɬɪɟɛɭɟɦɵɣ ɩɪɟɞɟɥ 
ɨɝɧɟɫɬɨɣɤɨɫɬɢ ɷɥɟɦɟɧɬɨɜ ɤɪɨɜɥɢ ɞɨɫɬɢɝɚɟɬɫɹ ɩɨɤɪɵɬɢɟɦ ɭɤɚɡɚɧɧɵɯ 
ɤɨɧɫɬɪɭɤɰɢɣ ɫɨɫɬɚɜɚɦɢ, ɩɨɜɵɲɚɸɳɢɦɢ ɨɝɧɟɫɬɨɣɤɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɣ. 

 
1.5 ɉɟɪɟɱɟɧɶ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɢ ɫɧɢɠɟɧɢɸ 

ɜɨɡɦɨɠɧɨɝɨ ɧɟɝɚɬɢɜɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚɦɟɱɚɟɦɨɣ ɯɨɡɹɣɫɬɜɟɧɧɨɣ 
ɞɟɹɬɟɥɶɧɨɫɬɢ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɢ ɪɚɰɢɨɧɚɥɶɧɨɦɭ ɢɫɩɨɥɶɡɨɜɚɧɢɸ 
ɩɪɢɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɧɚ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɴɟɤɬɚ 
ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɜɤɥɸɱɚɸɳɢɣ 

 
Ɍɟɯɧɨɥɨɝɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɹ ɨɛɴɟɤɬɚ ɢɫɤɥɸɱɚɟɬ 

ɩɪɟɞɧɚɦɟɪɟɧɧɨɟ ɫɤɥɚɞɢɪɨɜɚɧɢɟ ɨɬɯɨɞɨɜ ɢ ɜɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ 
ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ. 

Ɉɛɪɚɡɭɸɳɢɣɫɹ ɜ ɩɪɨɰɟɫɫɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɦɭɫɨɪ ɜɵɜɨɡɢɬɫɹ ɧɚ 
ɥɢɰɟɧɡɢɪɨɜɚɧɧɵɣ ɩɨɥɢɝɨɧ ɬɜɟɪɞɵɯ ɛɵɬɨɜɵɯ ɨɬɯɨɞɨɜ. 

Ɉɬɪɚɛɨɬɚɧɧɵɟ ɦɚɬɟɪɢɚɥɵ ɫɨɛɢɪɚɸɬɫɹ ɜ ɜɵɝɪɟɛ-ɨɬɫɬɨɣɧɢɤ. 
ɋɛɪɨɫ ɯɨɡɛɵɬɨɜɵɯ ɢ ɥɢɜɧɟɜɵɯ ɫɬɨɤɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɝɨɪɨɞɫɤɭɸ ɢɥɢ 

ɥɢɜɧɟɜɭɸ ɤɚɧɚɥɢɡɚɰɢɸ (ɜɵɜɨɡ ɩɨ ɞɨɝɨɜɨɪɭ). 
ɉɪɢɧɹɬɵɟ ɩɪɨɟɤɬɧɵɟ ɪɟɲɟɧɢɹ, ɚ ɬɚɤɠɟ ɤɨɦɩɥɟɤɫ ɩɪɢɪɨɞɨɨɯɪɚɧɧɵɯ 

ɦɟɪɨɩɪɢɹɬɢɣ, ɩɨɡɜɨɥɹɟɬ ɩɪɟɞɨɬɜɪɚɬɢɬɶ ɡɚɝɪɹɡɧɟɧɢɟ ɨɤɪɭɠɚɸɳɟɣ ɩɪɢɪɨɞɧɨɣ 
ɫɪɟɞɵ. 

 
1.5.1 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ 
 
ȼ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɠɢɥɨɝɨ ɞɨɦɚ ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɨɬɪɟɬɶ 

ɫɥɟɞɭɸɳɢɟ ɦɟɪɨɩɪɢɹɬɢɹ, ɫɨɤɪɚɳɚɸɳɢɟ ɡɚɝɪɹɡɧɟɧɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ:  
- ɨɛɟɫɩɟɱɟɧɢɟ ɫɨɞɟɪɠɚɧɢɹ ɩɪɢɥɟɝɚɸɳɟɣ ɬɟɪɪɢɬɨɪɢɢ ɜ ɧɚɞɥɟɠɚɳɟɦ 

ɫɚɧɢɬɚɪɧɨɦ ɫɨɫɬɨɹɧɢɢ;  
- ɤɨɧɬɪɨɥɶ ɡɚ ɫɛɨɪɨɦ ɦɭɫɨɪɚ ɜ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɤɨɧɬɟɣɧɟɪɵ, ɭɫɬɚɧɨɜɥɟɧɧɵɟ 

ɧɚ ɬɜɟɪɞɨɦ ɨɫɧɨɜɚɧɢɢ, ɚ ɬɚɤɠɟ ɩɟɪɢɨɞɢɱɟɫɤɢɣ ɜɵɜɨɡ ɦɭɫɨɪɚ 
ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɦ ɚɜɬɨɬɪɚɧɫɩɨɪɬɨɦ ɧɚ ɩɨɥɢɝɨɧ ɬɜɟɪɞɵɯ ɛɵɬɨɜɵɯ ɨɬɯɨɞɨɜ 
ɞɥɹ ɡɚɯɨɪɨɧɟɧɢɹ;  

- ɩɨɞɞɟɪɠɚɧɢɟ ɬɜɟɪɞɨɝɨ ɩɨɤɪɵɬɢɹ ɞɨɪɨɝ ɢ ɩɥɨɳɚɞɨɤ ɜ ɢɫɩɪɚɜɧɨɦ 
ɫɨɫɬɨɹɧɢɢ; 

- ɛɥɚɝɨɭɫɬɪɨɣɫɬɜɨ ɢ ɨɡɟɥɟɧɟɧɢɟ ɞɜɨɪɨɜɨɣ ɬɟɪɪɢɬɨɪɢɢ. 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɋɚɧɉɢɇɨɦ 2.2.1/2.1.1.1200-03 «ɋɚɧɢɬɚɪɧɨ-ɡɚɳɢɬɧɵɟ 

ɡɨɧɵ ɢ ɫɚɧɢɬɚɪɧɚɹ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɩɪɟɞɩɪɢɹɬɢɣ, ɫɨɨɪɭɠɟɧɢɣ ɢ ɢɧɵɯ ɨɛɴɟɤɬɨɜ», 
ɭɬɜɟɪɠɞɟɧɧɨɝɨ ɉɨɫɬɚɧɨɜɥɟɧɢɟɦ Ƚɥɚɜɧɨɝɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɫɚɧɢɬɚɪɧɨɝɨ ɜɪɚɱɚ 
ɊɎ ɨɬ 25.09 2007 ɝ. №74 ɫɚɧɢɬɚɪɧɨ-ɡɚɳɢɬɧɵɟ ɡɨɧɵ ɞɥɹ ɠɢɥɵɯ ɞɨɦɨɜ ɧɟ 
ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ. 
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1.6 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 
 
1.6.1 Ɉɩɢɫɚɧɢɟ ɫɢɫɬɟɦɵ ɨɛɟɫɩɟɱɟɧɢɹ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɨɛɴɟɤɬɚ 

ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 
ȼ ɡɞɚɧɢɢ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ, ɨɛɴɟɦɧɨ-ɩɥɚɧɢɪɨɜɨɱɧɵɟ ɢ 

ɢɧɠɟɧɟɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɟ ɪɟɲɟɧɢɹ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɜ ɫɥɭɱɚɟ ɩɨɠɚɪɚ: 
- ɜɨɡɦɨɠɧɨɫɬɶ ɷɜɚɤɭɚɰɢɢ ɥɸɞɟɣ ɧɚɪɭɠɭ ɞɨ ɧɚɫɬɭɩɥɟɧɢɹ ɭɝɪɨɡɵ ɢɯ ɠɢɡɧɢ 

ɢ ɡɞɨɪɨɜɶɸ ɜɫɥɟɞɫɬɜɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɈɎɉ; 
- ɜɨɡɦɨɠɧɨɫɬɶ ɞɨɫɬɭɩɚ ɥɢɱɧɨɝɨ ɫɨɫɬɚɜɚ ɩɨɠɚɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɢ ɩɨɞɚɱɢ 

ɫɪɟɞɫɬɜ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɤ ɨɱɚɝɭ ɩɨɠɚɪɚ, ɚ ɬɚɤɠɟ ɩɪɨɜɟɞɟɧɢɹ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ 
ɫɩɚɫɟɧɢɸ ɥɸɞɟɣ ɢ ɦɚɬɟɪɢɚɥɶɧɵɯ ɰɟɧɧɨɫɬɟɣ; 

- ɧɟɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɩɨɠɚɪɚ ɧɚ ɪɹɞɨɦ ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɡɞɚɧɢɹ. 
ȼ ɡɞɚɧɢɢ ɠɢɥɨɝɨ ɞɨɦɚ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɩɨɠɚɪɧɚɹ ɫɢɝɧɚɥɢɡɚɰɢɹ ɧɚ ɨɫɧɨɜɟ 

ɚɜɬɨɧɨɦɧɵɯ ɞɵɦɨɜɵɯ ɩɨɠɚɪɧɵɯ ɢɡɜɟɳɚɬɟɥɟɣ. 
ɇɚ ɨɛɴɟɤɬɟ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɧɚɪɭɠɧɨɟ ɩɨɠɚɪɨɬɭɲɟɧɢɟ ɨɬ ɞɜɭɯ ɉȽ ɢ 

ɩɨɠɚɪɧɨɝɨ ɜɨɞɨёɦɚ. 
 
1.6.2 Ɉɩɢɫɚɧɢɟ ɢ ɨɛɨɫɧɨɜɚɧɢɟ ɩɪɢɧɹɬɵɯ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɢ ɨɛɴɟɦɧɨ-

ɩɥɚɧɢɪɨɜɨɱɧɵɯ ɪɟɲɟɧɢɣ, ɫɬɟɩɟɧɢ ɨɝɧɟɫɬɨɣɤɨɫɬɢ ɢ ɤɥɚɫɫɚ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ 
ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ 

 
ɋɨɝɥɚɫɧɨ ɋɇɢɉ 21-01-97* «ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ» 

[11], ɩɪɟɞɟɥ ɨɝɧɟɫɬɨɣɤɨɫɬɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɤɥɚɫɫ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ 
ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ ɞɨɥɠɧɵ ɛɵɬɶ ɧɟ ɦɟɧɟɟ ɭɤɚɡɚɧɧɵɯ ɜ ɫɥɟɞɭɸɳɢɯ ɬɚɛɥɢɰɚɯ 
1.3, 1.4. 

 
Ɍɚɛɥɢɰɚ 1.3 - ɉɪɟɞɟɥɵ ɨɝɧɟɫɬɨɣɤɨɫɬɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ 

ɋɬɟɩɟɧɶ 
ɨɝɧɟɫɬɨɣɤɨɫɬɢ 

ɡɞɚɧɢɹ 

ɉɪɟɞɟɥ ɨɝɧɟɫɬɨɣɤɨɫɬɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ, ɧɟ ɦɟɧɟɟ 
 

ɇɟɫɭɳɢɟ 
ɷɥɟɦɟɧɬɵ 

ɡɞɚɧɢɹ 
 
 

ɇɚɪɭɠɧɵɟ 
ɧɟɧɟɫɭɳɢɟ 

ɫɬɟɧɵ 
 
 

ɉɟɪɟɤɪɵɬɢɹ 
ɦɟɠɞɭɷɬɚɠɧɵɟ 

ɗɥɟɦɟɧɬɵ 
ɛɟɫɱɟɪɞɚɱɧɵɯ 

ɩɨɤɪɵɬɢɣ 
Ʌɟɫɬɧɢɱɧɵɟ ɤɥɟɬɤɢ 

ɇɚɫɬɢɥɵ (ɜ 
ɬɨɦ ɱɢɫɥɟ ɫ 

ɭɬɟɩɥɢɬɟɥɟɦ) 

ɛɚɥɤɢ, 
ɩɪɨɝɨɧɵ 

ȼɧɭɬɪɟɧɧɢɟ 
ɫɬɟɧɵ 

Ɇɚɪɲɢ ɢ 
ɩɥɨɳɚɞɤɢ 
ɥɟɫɬɧɢɰ 

 

II R 90 ȿ 15 REI 45 RE 15 R 15 REI 90 
R 60 

 

 
ɋɬɟɧɵ ɜɵɲɟ ɭɪɨɜɧɹ ɡɟɦɥɢ - ɢɡ ɤɢɪɩɢɱɚ Ʉ 100/25 ɩɨ ȽɈɋɌ 530-2012 [45] 

ɤɨɥɨɞɰɟɜɨɣ ɤɥɚɞɤɢ δ=640 ɦɦ ɧɚ ɪɚɫɬɜɨɪɟ Ɇ75 ɫ ɭɬɟɩɥɟɧɢɟɦ ɩɥɢɬɚɦɢ 
ɌȿɏɇɈȻɅɈɄ, ρ=45 ɤɝ/ɦ3, δ=120 ɦɦ - ɩɪɟɞɟɥ ɨɝɧɟɫɬɨɣɤɨɫɬɢ ɛɨɥɟɟ 5,5 ɱɚɫɨɜ. 
 
Ɍɚɛɥɢɰɚ 1.4 - Ʉɥɚɫɫ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ 

Ʉɥɚɫɫ 
ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ 

ɩɨɠɚɪɧɨɣ 

Ʉɥɚɫɫ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ, ɧɟ ɧɢɠɟ 
ɇɟɫɭɳɢɟ 

ɫɬɟɪɠɧɟɜɵɟ 
ɋɬɟɧɵ 

ɧɚɪɭɠɧɵɟ 
ɋɬɟɧɵ, 

ɩɟɪɟɝɨɪɨɞɤɢ, 
ɋɬɟɧɵ ɥɟɫɬɧɢɱɧɵɯ 

ɤɥɟɬɨɤ 
Ɇɚɪɲɢ 

ɢ ɩɥɨɳɚɞɤɢ 
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ɨɩɚɫɧɨɫɬɢ ɡɞɚɧɢɹ ɷɥɟɦɟɧɬɵ 
(ɤɨɥɨɧɧɵ, ɪɢɝɟɥɢ, 

ɮɟɪɦɵ ɢ ɞɪ.) 

ɫ ɜɧɟɲɧɟɣ 
ɫɬɨɪɨɧɵ 

ɩɟɪɟɤɪɵɬɢɹ 
ɢ ɛɟɫɱɟɪɞɚɱɧɵɟ 

ɩɨɤɪɵɬɢɹ 

ɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɟ 
ɩɪɟɝɪɚɞɵ 

ɥɟɫɬɧɢɰ 
ɜ ɥɟɫɬɧɢɱɧɵɯ 

ɤɥɟɬɤɚɯ 
 

ɋ1 Ʉ1 Ʉ2 Ʉ1 Ʉ0 
Ʉ0 

 

 
ɋɬɟɧɵ ɰɨɤɨɥɶɧɨɝɨ ɷɬɚɠɚ (δ=600 ɦɦ) ɧɢɠɟ ɭɪɨɜɧɹ ɡɟɦɥɢ ɜɵɩɨɥɧɟɧɵ ɢɡ 

ɛɥɨɤɨɜ ɎȻɋ ɩɨ ȽɈɋɌ 13579-2018 [46], ɫ ɭɬɟɩɥɟɧɢɟɦ ɩɨ ɩɟɪɢɦɟɬɪɭ ɩɥɢɬɚɦɢ 
Ɍɟɯɧɨɩɥɟɤɫ 35 ɫ ɬɨɥɳɢɧɨɣ ɫɥɨɹ 80ɦɦ (ɧɨɦɢɧɚɥɶɧɚɹ ɩɥɨɬɧɨɫɬɶ 30-38 ɤɝ/ɦ3, 
ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ 0,028 ȼɬ/ɦ ɋ°) - ɩɪɟɞɟɥ ɨɝɧɟɫɬɨɣɤɨɫɬɢ ɛɨɥɟɟ 3 ɱɚɫɨɜ. 

ɉɟɪɟɤɪɵɬɢɹ — ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɩɥɢɬɵ ɬɨɥɳɢɧɨɣ 220 ɦɦ — ɩɪɟɞɟɥ 
ɨɝɧɟɫɬɨɣɤɨɫɬɢ ɛɨɥɟɟ 3 ɱɚɫɨɜ. 

 
1.6.3 Ɉɩɢɫɚɧɢɟ ɢ ɨɛɨɫɧɨɜɚɧɢɟ ɩɪɨɟɤɬɧɵɯ ɪɟɲɟɧɢɣ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ 

ɛɟɡɨɩɚɫɧɨɫɬɢ ɥɸɞɟɣ ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɩɨɠɚɪɚ 
 
Ɍɪɟɛɭɟɦɵɣ ɭɪɨɜɟɧɶ ɨɛɟɫɩɟɱɟɧɢɹ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɥɸɞɟɣ ɜ 

ɩɪɨɟɤɬɢɪɭɟɦɨɦ ɡɞɚɧɢɢ ɞɨɫɬɢɝɚɟɬɫɹ ɩɪɨɟɤɬɧɵɦɢ ɪɟɲɟɧɢɹɦɢ, ɩɪɢɧɹɬɵɦɢ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɛɹɡɚɬɟɥɶɧɵɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ ɞɟɣɫɬɜɭɸɳɢɯ ɡɚɤɨɧɨɞɚɬɟɥɶɧɵɯ ɢ 
ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɜ ɬɨɦ ɱɢɫɥɟ – 
ɞɨɛɪɨɜɨɥɶɧɨɝɨ ɩɪɢɦɟɧɟɧɢɹ.  

ɉɚɪɚɦɟɬɪɵ ɷɜɚɤɭɚɰɢɨɧɧɵɯ ɩɭɬɟɣ, ɜɵɯɨɞɨɜ, ɤɨɪɢɞɨɪɨɜ ɫɨɨɬɜɟɬɫɬɜɭɸɬ 
ɧɨɪɦɚɦ.  

ɉɪɨɟɤɬɧɵɦɢ ɪɟɲɟɧɢɹɦɢ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ: 
ɉɪɟɞɭɫɦɨɬɪɟɧɚ Ⱥɍɉɋ. 
ɉɪɟɞɭɫɦɨɬɪɟɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ — ɧɚɪɭɠɧɨɟ 

ɩɨɠɚɪɨɬɭɲɟɧɢɟ, ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɬ ɞɜɭɯ ɫɭɳɟɫɬɜɭɸɳɢɯ ɩɨɠɚɪɧɵɯ ɝɢɞɪɚɧɬɨɜ ɢ 
ɩɨɠɚɪɧɨɝɨ ɜɨɞɨɟɦɚ V = 75 ɦ3, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 180-200 ɦ ɨɬ 
ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɠɢɥɨɝɨ ɞɨɦɚ. 

Ɋɚɫɫɬɨɹɧɢɟ ɞɨ ɛɥɢɠɚɣɲɟɣ ɩɨɠɚɪɧɨɣ ɱɚɫɬɢ — 1,3 ɤɦ. 
ȼɵɫɨɬɚ ɨɝɪɚɠɞɟɧɢɣ ɥɟɫɬɧɢɰ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɞɟɬɶɦɢ, ɩɥɨɳɚɞɨɤ ɢ ɞɪɭɝɢɯ 

ɦɟɫɬ ɨɩɚɫɧɵɯ ɩɟɪɟɩɚɞɨɜ ɜɵɫɨɬ ɜ ɡɞɚɧɢɢ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɧɟ ɦɟɧɟɟ 1,5 ɦ, ɛɟɡ 
ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɱɥɟɧɟɧɢɹ, ɫ ɩɪɨɫɜɟɬɨɦ ɦɟɠɞɭ ɜɟɪɬɢɤɚɥɶɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɧɟ 
ɛɨɥɟɟ 0,1 ɦ.   

Ɉɝɪɚɠɞɟɧɢɹ ɜɵɩɨɥɧɹɸɬɫɹ ɧɟɩɪɟɪɵɜɧɵɦɢ, ɨɛɨɪɭɞɨɜɚɧɧɵɦɢ ɩɨɪɭɱɧɹɦɢ ɧɚ 
ɜɵɫɨɬɟ 0,5 ɦ ɢ ɪɚɫɫɱɢɬɚɧɧɵɦɢ ɧɚ ɜɨɫɩɪɢɹɬɢɟ ɧɚɝɪɭɡɨɤ ɧɟ ɦɟɧɟɟ 0,3 ɤɇ/ɦ. 

ɍɤɥɨɧ ɦɚɪɲɟɣ ɥɟɫɬɧɢɰ ɧɚ ɩɭɬɹɯ ɷɜɚɤɭɚɰɢɢ ɧɚɞɡɟɦɧɵɯ ɷɬɚɠɟɣ ɩɪɢɧɹɬ ɧɟ 
ɛɨɥɟɟ 1:2 [7]. ɑɢɫɥɨ ɩɨɞɴɟɦɨɜ ɜ ɨɞɧɨɦ ɦɚɪɲɟ ɦɟɠɞɭ ɩɥɨɳɚɞɤɚɦɢ ɜɵɛɢɪɚɟɬɫɹ ɧɟ 
ɦɟɧɟɟ 3 ɢ ɧɟ ɛɨɥɟɟ 16. Ɇɚɪɲɢ ɥɟɫɬɧɢɱɧɵɯ ɤɥɟɬɨɤ ɜɵɩɨɥɧɹɸɬɫɹ ɫ ɲɢɪɢɧɨɣ 
ɩɪɨɫɬɭɩɢ ɧɟ ɦɟɧɟɟ 25 ɫɦ, ɜɵɫɨɬɨɣ ɫɬɭɩɟɧɟɣ ɧɟ ɛɨɥɟɟ 22 ɫɦ (ɋɉ 1.13130.2009).   

ɇɚ ɩɭɬɹɯ ɷɜɚɤɭɚɰɢɢ ɩɪɨɟɤɬɨɦ ɧɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɭɫɬɪɨɣɫɬɜɨ ɜɢɧɬɨɜɵɯ 
ɥɟɫɬɧɢɰ, ɥɟɫɬɧɢɰ ɩɨɥɧɨɫɬɶɸ ɢɥɢ ɱɚɫɬɢɱɧɨ ɤɪɢɜɨɥɢɧɟɣɧɵɯ ɜ ɩɥɚɧɟ, ɪɚɡɪɟɡɧɵɯ 
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ɥɟɫɬɧɢɱɧɵɯ ɩɥɨɳɚɞɨɤ, ɚ ɬɚɤɠɟ ɡɚɛɟɠɧɵɯ ɢ ɤɪɢɜɨɥɢɧɟɣɧɵɯ ɫɬɭɩɟɧɟɣ, ɫɬɭɩɟɧɟɣ 
ɫ ɪɚɡɥɢɱɧɨɣ ɲɢɪɢɧɨɣ ɩɪɨɫɬɭɩɢ ɢ ɪɚɡɥɢɱɧɨɣ ɜɵɫɨɬɵ ɜ ɩɪɟɞɟɥɚɯ ɦɚɪɲɚ ɥɟɫɬɧɢɰɵ 
ɢ ɥɟɫɬɧɢɱɧɨɣ ɤɥɟɬɤɢ.   

Ʌɟɫɬɧɢɱɧɵɟ ɤɥɟɬɤɢ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɫ ɨɤɨɧɧɵɦɢ ɩɪɨɟɦɚɦɢ ɜ ɧɚɪɭɠɧɵɯ 
ɫɬɟɧɚɯ, ɩɥɨɳɚɞɶ ɨɬɤɪɵɜɚɸɳɢɯɫɹ ɫɬɜɨɪɨɤ (ɩɨɥɨɬɟɧ) ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɧɟ ɦɟɧɟɟ 
1,2 ɦ2 ɧɚ ɷɬɚɠɟ, ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ɨɬɤɪɵɜɚɧɢɹ ɨɤɨɧ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɧɟ ɜɵɲɟ 1,7 ɦ ɨɬ 
ɭɪɨɜɧɹ ɩɥɨɳɚɞɤɢ ɥɟɫɬɧɢɱɧɨɣ ɤɥɟɬɤɢ.   

ȼ ɥɟɫɬɧɢɱɧɵɯ ɤɥɟɬɤɚɯ ɧɟ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɭɫɬɪɨɣɫɬɜɨ ɜɫɬɪɨɟɧɧɵɯ ɲɤɚɮɨɜ, 
ɤɪɨɦɟ ɲɤɚɮɨɜ ɞɥɹ ɤɨɦɦɭɧɢɤɚɰɢɣ, ɨɬɤɪɵɬɨ ɩɪɨɥɨɠɟɧɧɵɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ 
ɤɚɛɟɥɟɣ, ɩɪɨɜɨɞɨɜ (ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɷɥɟɤɬɪɨɩɪɨɜɨɞɤɢ ɞɥɹ ɫɥɚɛɨɬɨɱɧɵɯ 
ɭɫɬɪɨɣɫɬɜ) ɞɥɹ ɨɫɜɟɳɟɧɢɹ ɥɟɫɬɧɢɱɧɵɯ ɤɥɟɬɨɤ, ɚ ɬɚɤɠɟ ɨɛɨɪɭɞɨɜɚɧɢɹ, 
ɜɵɫɬɭɩɚɸɳɟɝɨ ɢɡ ɩɥɨɫɤɨɫɬɢ ɫɬɟɧ ɧɚ ɜɵɫɨɬɟ ɞɨ 2,2 ɦ ɨɬ ɩɨɜɟɪɯɧɨɫɬɢ ɩɪɨɫɬɭɩɟɣ ɢ 
ɩɥɨɳɚɞɨɤ ɥɟɫɬɧɢɰ.   

ɉɨɠɚɪɧɚɹ ɨɩɚɫɧɨɫɬɶ ɩɪɢɦɟɧɹɟɦɵɯ ɧɚ ɩɭɬɹɯ ɷɜɚɤɭɚɰɢɢ ɫɬɪɨɢɬɟɥɶɧɨ-
ɨɬɞɟɥɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɧɨɪɦɢɪɭɟɦɨɣ. 

 
1.6.4 ɉɟɪɟɱɟɧɶ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ 

ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɩɨɠɚɪɧɨɣ ɨɯɪɚɧɵ ɩɪɢ ɥɢɤɜɢɞɚɰɢɢ ɩɨɠɚɪɚ 
 
- ɦɟɠɞɭ ɦɚɪɲɚɦɢ ɥɟɫɬɧɢɰ ɢ ɦɟɠɞɭ ɩɨɪɭɱɧɹɦɢ ɨɝɪɚɠɞɟɧɢɣ ɥɟɫɬɧɢɱɧɵɯ 

ɦɚɪɲɟɣ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɡɚɡɨɪ ɲɢɪɢɧɨɣ ɜ ɩɥɚɧɟ ɜ ɫɜɟɬɭ ɧɟ ɦɟɧɟɟ 75 ɦɦ. 
- ɛɥɢɠɚɣɲɚɹ ɩɨɠɚɪɧɚɹ ɱɚɫɬɶ ɧɚɯɨɞɢɬɶɫɹ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 1,3 ɤɦ ɨɬ ɨɛɴɟɤɬɚ 

ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 
- ɞɥɹ ɩɨɞɴɟɡɞɚ ɤ ɠɢɥɨɦɭ ɞɨɦɭ ɩɪɟɞɭɫɦɨɬɪɟɧ ɨɫɧɨɜɧɨɣ ɩɪɨɟɡɞ ɜ 2 ɩɨɥɨɫɵ, 

ɲɢɪɢɧɨɣ 3,5 ɦɟɬɪɚ ɤɚɠɞɚɹ ɫ ɲɢɪɢɧɨɣ ɩɟɲɟɯɨɞɧɨɣ ɱɚɫɬɢ ɧɟ ɦɟɧɟɟ 1 ɦɟɬɪɚ. ȼ 
ɩɪɟɞɟɥɚɯ ɮɚɫɚɞɨɜ, ɢɦɟɸɳɢɯ ɜɯɨɞɵ, ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɩɪɨɟɡɞɵ ɲɢɪɢɧɨɣ 6-8 
ɦɟɬɪɨɜ. 

- ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɤɪɚɹ ɨɫɧɨɜɧɨɣ ɩɪɨɟɡɠɟɣ ɱɚɫɬɢ ɭɥɢɰ, ɦɟɫɬɧɵɯ ɢɥɢ ɛɨɤɨɜɵɯ 
ɩɪɨɟɡɞɨɜ ɞɨ ɥɢɧɢɢ ɡɚɫɬɪɨɣɤɢ ɠɢɥɨɝɨ ɞɨɦɚ ɫɨɫɬɚɜɥɹɟɬ ɦɟɧɟɟ 25 ɦɟɬɪɨɜ. 

 
1.6.5 ɋɜɟɞɟɧɢɹ ɨ ɤɚɬɟɝɨɪɢɢ ɡɞɚɧɢɣ, ɫɨɨɪɭɠɟɧɢɣ, ɩɨɦɟɳɟɧɢɣ, 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɧɚɪɭɠɧɵɯ ɭɫɬɚɧɨɜɨɤ ɩɨ ɩɪɢɡɧɚɤɭ ɜɡɪɵɜɨɩɨɠɚɪɧɨɣ ɢ 
ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ 

 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ [13, ɩ.4.2] ɤɚɬɟɝɨɪɢɢ ɩɨɦɟɳɟɧɢɣ 

ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɫɯɨɞɹ ɢɡ ɜɢɞɚ ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɩɨɦɟɳɟɧɢɹɯ ɝɨɪɸɱɢɯ ɜɟɳɟɫɬɜ ɢ 
ɦɚɬɟɪɢɚɥɨɜ, ɢɯ ɤɨɥɢɱɟɫɬɜɚ ɢ ɩɨɠɚɪɨɨɩɚɫɧɵɯ ɫɜɨɣɫɬɜ, ɚ ɬɚɤɠɟ, ɢɫɯɨɞɹ ɢɡ 
ɨɛɴɟɦɧɨ-ɩɥɚɧɢɪɨɜɨɱɧɵɯ ɪɟɲɟɧɢɣ ɩɨɦɟɳɟɧɢɣ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɪɨɜɨɞɢɦɵɯ ɜ 
ɧɢɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ.  

Ɂɞɚɧɢɟ 46 ɤɜɚɪɬɢɪɧɨɝɨ ɠɢɥɨɝɨ ɞɨɦɚ: 
- ɫɬɟɩɟɧɶ ɨɝɧɟɫɬɨɣɤɨɫɬɢ II; 
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- ɤɥɚɫɫ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ C1; 
- ɤɥɚɫɫ ɮɭɧɤɰɢɨɧɚɥɶɧɨ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ Ɏ1.3. 
 
1.6.6 Ɉɩɢɫɚɧɢɟ ɢ ɨɛɨɫɧɨɜɚɧɢɟ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɡɚɳɢɬɵ 

(ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ ɭɫɬɚɧɨɜɨɤ ɩɨɠɚɪɨɬɭɲɟɧɢɹ, ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ, 
ɨɩɨɜɟɳɟɧɢɹ ɢ ɭɩɪɚɜɥɟɧɢɹ ɷɜɚɤɭɚɰɢɟɣ ɥɸɞɟɣ ɩɪɢ ɩɨɠɚɪɟ, ɜɧɭɬɪɟɧɧɟɝɨ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɜɨɞɨɩɪɨɜɨɞɚ, ɩɪɨɬɢɜɨɞɵɦɧɨɣ ɡɚɳɢɬɵ) 

 
Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɠɢɥɶɰɨɜ ɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɋɉ 

54.13330.2016 [1] ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɨɛɨɪɭɞɨɜɚɬɶ ɜɫɟ ɩɨɦɟɳɟɧɢɹ ɤɜɚɪɬɢɪ, ɤɪɨɦɟ 
ɫɚɧɭɡɥɨɜ ɢ ɜɚɧɧɵɯ ɤɨɦɧɚɬ ɚɜɬɨɧɨɦɧɵɦɢ ɨɩɬɢɤɨ-ɷɥɟɤɬɪɨɧɧɵɦɢ ɩɨɠɚɪɧɵɦɢ 
ɢɡɜɟɳɚɬɟɥɹɦɢ ɬɢɩɚ ɂɉ212-50Ɇ, ɤɨɬɨɪɵɟ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɧɚ ɩɨɬɨɥɤɟ ɢɥɢ ɧɚ 
ɫɬɟɧɟ ɧɟ ɧɢɠɟ 0,3 ɦ ɨɬ ɩɨɬɨɥɤɚ ɫ ɭɱёɬɨɦ ɝɚɛɚɪɢɬɨɜ ɢɡɜɟɳɚɬɟɥɹ. ɉɢɬɚɧɢɟ 
ɢɡɜɟɳɚɬɟɥɹ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɨɬ ɷɥɟɦɟɧɬɚ ɩɢɬɚɧɢɹ ɬɢɩɚ «ɤɪɨɧɚ», ɤɨɬɨɪɵɣ 
ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ ɢɡɜɟɳɚɬɟɥɶ. 

 
1.7 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɞɨɫɬɭɩɚ ɢɧɜɚɥɢɞɨɜ 
 
ɉɪɨɟɤɬɧɵɟ ɪɟɲɟɧɢɹ ɩɪɢɧɹɬɵ ɫɨɝɥɚɫɧɨ ɬɪɟɛɨɜɚɧɢɹɦ ɋɉ 42.13330.2016 

«Ƚɪɚɞɨɫɬɪɨɢɬɟɥɶɫɬɜɨ, ɉɥɚɧɢɪɨɜɤɚ ɢ ɡɚɫɬɪɨɣɤɚ ɝɨɪɨɞɫɤɢɯ ɢ ɫɟɥɶɫɤɢɯ ɩɨɫɟɥɟɧɢɣ» 
[47] ɜɜɨɞɧɚɹ ɱɚɫɬɶ, ɋɉ 59.13330.2016 «Ⱦɨɫɬɭɩɧɨɫɬɶ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɞɥɹ 
ɦɚɥɨɦɨɛɢɥɶɧɵɯ ɝɪɭɩɩ ɧɚɫɟɥɟɧɢɹ» [14]. 

Ƚɟɧɟɪɚɥɶɧɵɣ ɩɥɚɧ ɢ ɛɥɚɝɨɭɫɬɪɨɣɫɬɜɨ ɬɟɪɪɢɬɨɪɢɢ ɜɵɩɨɥɧɟɧɨ ɫ ɭɱɟɬɨɦ 
ɫɨɡɞɚɧɢɹ ɭɫɥɨɜɢɣ ɞɥɹ ɢɧɜɚɥɢɞɨɜ ɢ ɦɚɥɨɦɨɛɢɥɶɧɵɯ ɝɪɭɩɩ ɧɚɫɟɥɟɧɢɹ: 

- ɩɨɤɪɵɬɢɟ ɬɟɪɪɢɬɨɪɢɢ ɜɵɩɨɥɧɟɧɨ ɝɥɚɞɤɢɦ ɫ ɭɤɥɨɧɨɦ, ɧɟ ɩɪɟɜɵɲɚɸɳɟɦ 
ɬɪɟɛɨɜɚɧɢɹ ȼɋɇ; 

- ɩɟɪɟɞ ɜɯɨɞɨɦ ɜɵɩɨɥɧɟɧɵ ɩɚɧɞɭɫ ɢ ɫɤɚɦɶɹ; 
- ɧɚ ɩɪɟɞɞɨɦɨɜɨɣ ɬɟɪɪɢɬɨɪɢɢ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɚɜɬɨɩɚɪɤɨɜɤɚ ɫɨ 

ɫɩɟɰɢɚɥɶɧɵɦɢ ɦɟɫɬɚɦɢ ɞɥɹ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɦɚɥɨɦɨɛɢɥɶɧɵɯ ɝɪɭɩɩ; 
- ɞɜɨɪɨɜɚɹ ɬɟɪɪɢɬɨɪɢɹ ɫɧɚɛɠɟɧɚ ɩɚɧɞɭɫɚɦɢ ɢ ɲɢɪɨɤɢɦɢ ɫɬɭɩɟɧɶɤɚɦɢ; 
- ɩɟɪɟɞ ɜɯɨɞɚɦɢ ɭɫɬɚɧɨɜɥɟɧɵ ɫɤɚɦɟɣɤɢ ɞɥɹ ɨɬɞɵɯɚ. 
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2 Ɋɚɫɱɟɬɧɨ-ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɪɚɡɞɟɥ ɜ ɬ. ɱ. ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ 
ɮɭɧɞɚɦɟɧɬɨɜ 

 
2.1 Ʉɨɧɫɬɪɭɤɬɢɜɧɨɟ ɪɟɲɟɧɢɟ 
 
Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɬɢɩ ɡɞɚɧɢɹ – ɛɟɫɤɚɪɤɚɫɧɵɣ (ɫ ɧɟɫɭɳɢɦɢ ɫɬɟɧɚɦɢ). 
Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɫɯɟɦɚ ɡɞɚɧɢɹ - ɫɨɜɦɟɳɟɧɧɚɹ, ɫ ɨɩɢɪɚɧɢɟɦ ɩɟɪɟɤɪɵɬɢɣ ɧɚ 

ɩɪɨɞɨɥɶɧɵɟ ɢ ɩɨɩɟɪɟɱɧɵɟ ɫɬɟɧɵ. 
Ɏɭɧɞɚɦɟɧɬɵ– ɫɛɨɪɧɵɟ ɥɟɧɬɨɱɧɵɟ 
ɋɬɟɧɵ ɩɨɞɜɚɥɚ ɢɡ ɫɛɨɪɧɵɯ ɛɟɬɨɧɧɵɯ ɛɥɨɤɨɜ.  
ɇɚɪɭɠɧɵɟ ɫɬɟɧɵ - ɤɢɪɩɢɱɧɚɹ ɤɥɚɞɤɚ ɢɡ ɩɨɥɧɨɬɟɥɨɝɨ ɤɢɪɩɢɱɚ 380 ɦɦ ɫ 

ɨɛɥɢɰɨɜɤɨɣ ɥɢɰɟɜɵɦ ɤɟɪɚɦɢɱɟɫɤɢɦ ɤɢɪɩɢɱɨɦ ɩɨ ɭɬɟɩɥɢɬɟɥɸ ɢɡ 
ɦɢɧɟɪɚɥɨɜɚɬɧɵɯ ɩɥɢɬ.  

ɉɥɢɬɵ ɩɟɪɟɤɪɵɬɢɹ- ɩɭɫɬɨɬɧɵɟ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɫɛɨɪɧɵɟ ɬɨɥɳɢɧɨɣ 220 
ɦɦ. 

 
2.2 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɠɟɥɟɡɨɛɟɬɨɧɧɨɣ ɦɧɨɝɨɩɭɫɬɨɬɧɨɣ ɩɥɢɬɵ 

ɩɟɪɟɤɪɵɬɢɹ 
 
ɉɪɨɟɤɬɢɪɭɟɦɚɹ ɩɚɧɟɥɶ ɦɟɠɞɭɷɬɚɠɧɨɝɨ ɩɟɪɟɤɪɵɬɢɹ ɷɤɫɩɥɭɚɬɢɪɭɟɬɫɹ ɩɪɢ 

ɧɨɪɦɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ (ɨɬɚɩɥɢɜɚɟɦɨɟ ɩɨɦɟɳɟɧɢɟ) ɜ ɧɟɚɝɪɟɫɫɢɜɧɨɣ ɫɪɟɞɟ ɫ 
ɜɥɚɠɧɨɫɬɶɸ ɧɟ ɜɵɲɟ 75%. Ɋɚɫɱɟɬ ɚɪɦɚɬɭɪɵ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɭɱёɬɨɦ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ. 

Ɋɚɡɦɟɪɵ ɩɥɢɬɵ ɧɨɦɢɧɚɥɶɧɵɟ 1,49ɯ6,85 ɦ.  
Ɋɚɛɨɱɚɹ ɚɪɦɚɬɭɪɚ: 
Ʉɥɚɫɫ ɧɚɩɪɹɝɚɟɦɨɣ ɚɪɦɚɬɭɪɵ Ⱥ600; 
Rs = 520 Ɇɉɚ; 
Rs,n = 600 Ɇɉɚ; 
Es = 20·104 Ɇɉɚ. 
Ⱦɥɹ ɩɟɪɟɦɟɧɧɨɣ ɫɬɟɪɠɧɟɣ ɚɪɦɚɬɭɪɵ ȼ500: 
RS = 435 Ɇɉɚ; 
Rs,n = 500 Ɇɉɚ; 
Rsw = 300 Ɇɉɚ. 
Ȼɟɬɨɧ: 
Ʉɥɚɫɫ ɛɟɬɨɧɚ – ȼ25; 
Rb = 14,5 Ɇɉɚ; 
Rbt = 1,05 Ɇɉɚ; 
Rb,ser = 18,5 Ɇɉɚ;  
Rbt,ser = 1,55 Ɇɉɚ;  
Eb = 30·103 Ɇɉɚ;  
Ȗb1 = 0,9.  
ɉɪɢɧɢɦɚɟɦ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɞɢɚɦɟɬɪ ɧɚɩɪɹɝɚɟɦɨɣ ɚɪɦɚɬɭɪɵ d = 14 ɦɦ ɢ 

ɡɚɳɢɬɧɵɣ ɫɥɨɣ 20 ɦɦ. 
ɉɨɞɫɱɟɬ ɧɚɝɪɭɡɨɤ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ 1 ɦ2 ɩɥɢɬɵ, ɩɪɨɢɡɜɨɞɢɦ ɜ ɬɚɛɥɢɰɟ 2.1. 

ȼɪɟɦɟɧɧɭɸ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɭɸ ɧɚɝɪɭɡɤɭ ɩɪɢɧɢɦɚɟɦ ɫɨɝɥɚɫɧɨ [10, ɬɚɛɥ. 8.3]. 
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Ɍɚɛɥɢɰɚ 2.1 -ɋɛɨɪ ɧɚɝɪɭɡɨɤ ɧɚ 1 ɦ2 ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ. 
№ 
ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɇɨɪɦɚɬɢɜɧɚɹ 

ɧɚɝɪɭɡɤɚ, ɤɇ/ɦ2 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɧɚɞɟɠɧɨɫɬɢ ɩɨ 

ɧɚɝɪɭɡɤɟ Ȗf 

Ɋɚɫɱɟɬɧɚɹ 
ɧɚɝɪɭɡɤɚ, 

ɤɇ/ɦ2 
1 2 3 4 5 
 ɉɨɫɬɨɹɧɧɚɹ ɧɚɝɪɭɡɤɚ 

1 

Ʌɢɧɨɥɟɭɦ ɧɚ ɜɫɩɟɧɟɧɧɨɣ 
ɬɟɩɥɨɡɜɭɤɨɢɡɨɥɹɰɢɨɧɧɨɣ ɨɫɧɨɜɟ 
ȽɈɋɌ 18108-2016 ɧɚ ɦɚɫɬɢɤɟ, δ = 
5 ɦɦ; 

0,09 1,2 0,108 

2 
ɋɬɹɠɤɚ ɢɡ ɰɟɦɟɧɬɧɨ-ɩɟɫɱɚɧɨɝɨ ɪ-
ɪɚ Ɇ150, δ = 30 ɦɦ; 0,54 1,3 0,702 

3 
Ɂɜɭɤɨɢɡɨɥɹɰɢɹ - ɩɥɢɬɚ ɉ-175 
(ȽɈɋɌ 9573-2012), δ = 40 ɦɦ; 0,07 1,2 0,084 

4 
ɋɬɹɠɤɚ ɢɡ ɰɟɦɟɧɬɧɨ-ɩɟɫɱɚɧɨɝɨ ɪ-
ɪɚ Ɇ150, δ = 30 ɦɦ; 0,54 1,3 0,702 

5 
Ɇɧɨɝɨɩɭɫɬɨɬɧɚɹ ɫɛɨɪɧɚɹ ɩɥɢɬɚ 
ɩɟɪɟɤɪɵɬɢɹ ɫ ɨɦɨɧɨɥɢɱɢɜɚɧɢɟɦ 
ɲɜɨɜ ɉɄ68.15-7ɚ IVɬ, δ = 220 ɦɦ 

5,5 1,1 6,05 

ɂɬɨɝɨ ɩɨɫɬɨɹɧɧɚɹ ɧɚɝɪɭɡɤɚ g 6,74  7,646 
 ȼɪɟɦɟɧɧɚɹ ɧɚɝɪɭɡɤɚ 
1 Ʉɪɚɬɤɨɜɪɟɦɟɧɧɚɹ ɧɚɝɪɭɡɤɚ ௦ܸℎ 0,5 1,3 0,65 
2 Ⱦɥɢɬɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ௟ܸ௢௡ 1 1,3 1,3 
 ɂɬɨɝɨ ɜɪɟɦɟɧɧɚɹ ɧɚɝɪɭɡɤɚ V 1,5  1,95 

ɉɨɥɧɚɹ ɧɚɝɪɭɡɤɚ ݍ௧௢௧ 8,24  9,596 

 
ɇɚɝɪɭɡɤɚ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ ɞɥɢɧɵ ɩɥɢɬɵ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ ɟё ɲɢɪɢɧɟ 

1,49 ɦ ɫ ɭɱɟɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬɚ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɡɞɚɧɢɹ Ȗɩ = 1,0: 
− ɪɚɫɱɟɬɧɚɹ ɩɨɫɬɨɹɧɧɚɹ g = 7,646·1,49·1,0 = 11,39 ɤɇ/ɦ; 
− ɪɚɫɱɟɬɧɚɹ ɩɨɥɧɚɹ ݍ௧௢௧ = 9,596·1,49·1,0 = 14,30 ɤɇ/ɦ; 
− ɧɨɪɦɚɬɢɜɧɚɹ ɩɨɫɬɨɹɧɧɚɹ gn = 6,74·1,49·1,0 = 10,0 ɤɇ/ɦ; 
− ɧɨɪɦɚɬɢɜɧɚɹ ɩɨɥɧɚɹ ݍ௧௢௧,௡ = 8,24·1,49·1,0 = 12,30 ɤɇ/ɦ; 
- ɧɨɪɦɚɬɢɜɧɚɹ ɩɨɫɬɨɹɧɧɚɹ ɢ ɞɥɢɬɟɥɶɧɚɹ (g௡ + ௟ܸ௢௡.௡) = (6,74 + 1)·1,49·1,0 = 

11,53 ɤɇ/ɦ. 
 
2.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɜɧɭɬɪɟɧɧɢɯ ɭɫɢɥɢɣ 
 
Ɋɚɫɱɟɬɧɵɣ ɩɪɨɥɟɬ ɩɥɢɬɵ: 
 ݈଴ = ͸,ͺͷ − Ͳ,ͳʹ − Ͳ,ͳʹ − Ͳ,Ͳͳ − Ͳ,Ͳͳ = ͸,ͷͻ ɦ. 
 
Ɋɚɫɱɟɬɧɚɹ ɲɢɪɢɧɚ ɩɥɢɬɵ  
ɋɨɝɥɚɫɧɨ ɪɚɫɱɟɬɧɨɣ ɫɯɟɦɟ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɧɚ ɪɢɫɭɧɤɟ 2.1, ɨɩɪɟɞɟɥɹɟɦ 

ɦɨɦɟɧɬɵ ɢ ɩɨɩɟɪɟɱɧɵɟ ɫɢɥɵ. 
ɉɥɢɬɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɤɚɤ ɨɞɧɨɩɪɨɥɟɬɧɚɹ ɲɚɪɧɢɪɧɨ-ɨɩɟɪɬɚɹ ɛɚɥɤɚ, 

ɡɚɝɪɭɠɟɧɧɚɹ ɪɚɜɧɨɦɟɪɧɨ-ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ ɧɚɝɪɭɡɤɨɣ. 
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Ɋɢɫɭɧɨɤ 2.1 – Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɩɥɢɬɵ 

 
Ɇɨɦɟɧɬ ɨɬ ɩɨɥɧɨɣ ɪɚɫɱɟɬɧɨɣ ɧɚɝɪɭɡɤɢ, ܯ௧௢௧, ɤɇ ∙ ɦ, ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ 
௧௢௧ܯ  = ௤೟೚೟∙௟బమ଼ , (2.1) 

 
ɝɞɟ ݍ௧௢௧ – ɩɨɥɧɚɹ ɪɚɫɱɟɬɧɚɹ ɧɚɝɪɭɡɤɚ, ɤɇ; 
      ݈଴ − ɪɚɫɱɟɬɧɚɹ ɞɥɢɧɚ ɩɥɢɬɵ ɩɟɪɟɤɪɵɬɢɹ, ɦ. 

ɉɪɢɧɢɦɚɟɦ: ݍ௧௢௧ = 14,30 ɤɇ/ɦ; ݈଴ = 6,59 ɦ. ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (2.1), 
ɩɨɥɭɱɚɟɦ 

௧௢௧ܯ  = ଵସ,ଷ∙଺,ହଽమ଼ = ͹͹,͸͵ ˍʜ ∙ ˏ. 

 
ɉɨɩɟɪɟɱɧɭɸ ɫɢɥɭ ɨɬ ɩɨɥɧɨɣ ɪɚɫɱɟɬɧɨɣ ɧɚɝɪɭɡɤɢ, ܳ௧௢௧, ɤɇ∙ɦ, ɨɩɪɟɞɟɥɢɦ ɩɨ 

ɮɨɪɦɭɥɟ 
 ܳ௧௢௧ = ௤೟೚೟∙௟బଶ , (2.2) 

 
ɝɞɟ ݍ௧௢௧ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.1); 
      ݈଴ − ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.1); 

ɉɪɢɧɢɦɚɟɦ: ݍ௧௢௧ = 14,30 ɤɇ/ɦ; ݈଴ = 6,59 ɦ. ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (2.2), 
ɩɨɥɭɱɚɟɦ 

 ܳ௧௢௧ = ଵସ,ଷ଴∙଺,ହଽଶ = Ͷ͹,ͳʹ ˍʜ. 

 
Ɇɨɦɟɧɬ ɨɬ ɩɨɥɧɨɣ ɧɨɪɦɚɬɢɜɧɨɣ ɧɚɝɪɭɡɤɢ, ʛ௡, ɤɇ∙ɦ, ɨɩɪɟɞɟɥɢɦ ɩɨ 

ɮɨɪɦɭɥɟ (2.1). 
ɉɪɢɧɢɦɚɟɦ: ݍ௧௢௧.௡ = 12,30 ɤɇ/ɦ; ݈଴ = 6,59 ɦ. ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (2.1), 

ɩɨɥɭɱɚɟɦ 
௡ܯ  = ଵଶ,ଷ଴∙଺,ହଽమ଼ = ͸͸,͹͹ ˍʜ ∙ ˏ. 



 

25 

Ɇɨɦɟɧɬ ɨɬ ɧɨɪɦɚɬɢɜɧɨɣ ɩɨɫɬɨɹɧɧɨɣ ɢ ɞɥɢɬɟɥɶɧɨɣ ɧɚɝɪɭɡɤɢ, ܯ௡.௟, ɤɇ∙ɦ, 
ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ (2.1). 

ɉɪɢɧɢɦɚɟɦ: ሺ݃௡ + ௟ܸ௢௡.௡ሻ = 11,53 ɤɇ/ɦ; ݈ ଴ = 6,59 ɦ. ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ 
(2.1), ɩɨɥɭɱɚɟɦ 
௡.௟ܯ  = ଵଵ,ହଷ∙଺,ହଽమ଼ = ͸ʹ,ͷͻ ˍʜ ∙ ˏ. 

 
 
2.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱɟɬɧɵɦ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 
 
Ɋɚɫɱɟɬɧɨɟ (ɷɤɜɢɜɚɥɟɧɬɧɨɟ) ɫɟɱɟɧɢɟ ɩɥɢɬɵ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 2.2. 
 

 
Ɋɢɫɭɧɨɤ 2.2 – Ɋɚɫɱɟɬɧɨɟ ɫɟɱɟɧɢɟ ɩɥɢɬɵ 

 
Ʉ ɝɟɨɦɟɬɪɢɱɟɫɤɢɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ ɨɬɧɨɫɹɬɫɹ: 
ɒɢɪɢɧɚ ɩɥɢɬɵ  ௙ܾ , ɦɦ, ɪɚɜɧɚ: 
 ௙ܾ = ͳͶͻͲ ˏˏ. 
 
ɉɪɢɜɟɞɟɧɧɚɹ ɜɵɫɨɬɚ/ɲɢɪɢɧɚ ɩɭɫɬɨɬɵ ℎ = ܾ, ɦɦ, ɪɚɜɧɚ 
 ℎ = ܾ = ͳͷͻ ɦɦ. 
 
ɋɭɦɦɚɪɧɚɹ ɩɥɨɳɚɞɶ ɩɭɫɬɨɬ, Ⱥɩɭɫɬ, ɫɦ2, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
˕˔˖˒ܣ  = ߨ ∙ ݊ ∙  ଶ, (2.3)ݎ

 
ɝɞɟ ݎ – ɪɚɞɢɭɫ ɩɭɫɬɨɬɵ, ɦɦ; 
      n – ɤɨɥɢɱɟɫɬɜɨ ɩɭɫɬɨɬ, ɲɬ. 

ɉɪɢɧɢɦɚɟɦ ݎ = ͹ͻ,ͷ ˏˏ; ݊ = ͹. ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (2.3), ɩɨɥɭɱɚɟɦ 
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А˒˖˔˕ = ͵,ͳͶ ∙ ͹ ∙ ͹,ͻͷଶ = ͳ͵ͺͻ,ͳͻ ˔ˏଶ. 
 

Ɍɨɥɳɢɧɚ ɜɟɪɯɧɟɣ ɢ ɧɢɠɧɟɣ ɩɨɥɨɤ, ℎ௙′ , ℎ௙, ɦɦ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 ℎ௙′ =  ℎ௙ = ு−ℎଶ , (2.4) 

 
ɝɞɟ H − ɜɵɫɨɬɚ ɫɟɱɟɧɢɹ, ɦɦ; 
      h − ɩɪɢɜɟɞɟɧɧɚɹ ɜɵɫɨɬɚ ɩɭɫɬɨɬɵ, ɦɦ. 

ɉɪɢɧɢɦɚɟɦ: h = 159 ɦɦ; H = 220 ɦɦ. ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (2.4), 
ɩɨɥɭɱɚɟɦ 
 ℎ௙′ = ଶଶ଴−ଵହଽଶ = ͵Ͳ,ͷ ɦɦ. 

 
Ɋɚɛɨɱɚɹ ɜɵɫɨɬɚ ɫɟɱɟɧɢɹ ℎ0, ɦɦ: 
 ℎ଴ = ʜ − ܽ, (2.5) 
 

ɝɞɟ ɇ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.4); 
      a − ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɚɪɦɚɬɭɪɵ ɞɨ ɧɢɠɧɟɣ ɝɪɚɧɢ, ɦɦ. 

ɉɪɢɧɢɦɚɟɦ: ɇ = 220 ɦɦ; ܽ = 20 ɦɦ. ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (2.5), 
ɩɨɥɭɱɚɟɦ 
 ℎ଴ = ʹʹͲ − ʹͲ = ʹͲͲ ˏˏ. 

 
Ɋɚɛɨɱɚɹ ɲɢɪɢɧɚ ɫɟɱɟɧɢɹ ௙ܾ′ , ɦɦ: 
 ௙ܾ′ = ௙ܾ − ܽ, (2.6) 
 

ɝɞɟ ௙ܾ − ɲɢɪɢɧɚ ɫɟɱɟɧɢɹ, ɦɦ; 
      a – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.5). 

ɉɪɢɧɢɦɚɟɦ: ௙ܾ = 1490 ɦɦ; ܽ = 20 ɦɦ. ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (2.6), 
ɩɨɥɭɱɚɟɦ 
 ௙ܾ′ = ͳͶͻͲ − ʹͲ = ͳͶ͹Ͳ ˏˏ. 

 
ɒɢɪɢɧɚ ɫɟɱɟɧɢɹ ɛɟɡ ɩɭɫɬɨɬ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 ܾ଴ = ௙ܾ − ܾ ∙ ݊, (2.7) 

 
ɝɞɟ ௙ܾ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.6); 
      ܾ – ɲɢɪɢɧɚ ɩɭɫɬɨɬɵ, ɦɦ; 
      n – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.3). 
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ɉɪɢɧɢɦɚɟɦ: ܾ ௙ = ͳͶͻͲ ɦɦ; ܾ = ͳͷͻ ɦɦ; ݊ = ͹ ɲɬ. ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ 
(2.7), ɩɨɥɭɱɚɟɦ 

 ܾ଴ = ͳͶͻͲ − ͳͷͻ ∙ ͹ = ͵͹͹ ɦɦ. 
 

2.5 Ɋɚɫɱɟɬ ɩɨ ɩɪɨɱɧɨɫɬɢ ɧɨɪɦɚɥɶɧɨɝɨ ɫɟɱɟɧɢɹ ɩɪɢ ɞɟɣɫɬɜɢɢ 
ɢɡɝɢɛɚɸɳɟɝɨ ɦɨɦɟɧɬɚ 

 
ɉɪɢ ɪɚɫɱɟɬɟ ɩɨ ɩɪɨɱɧɨɫɬɢ ɪɚɫɱɟɬɧɨɟ ɩɨɩɟɪɟɱɧɨɟ ɫɟɱɟɧɢɟ ɩɥɢɬɵ 

ɩɪɢɧɢɦɚɟɬɫɹ ɬɚɜɪɨɜɵɦ ɫ ɩɨɥɤɨɣ ɜ ɫɠɚɬɨɣ ɡɨɧɟ (ɫɜɟɫɵ ɩɨɥɨɤ ɜ ɪɚɫɬɹɧɭɬɨɣ ɡɨɧɟ 
ɧɟ ɭɱɢɬɵɜɚɸɬɫɹ). 

ɉɪɢ ɪɚɫɱɟɬɟ ɩɪɢɧɢɦɚɟɬɫɹ ɜɫɹ ɲɢɪɢɧɚ ɜɟɪɯɧɟɣ ɩɨɥɤɢ ௙ܾ′  = 147 ɫɦ, ɬɚɤ ɤɚɤ 
 ௕೑′ −௕ଶ ൑ ଵ଺ ݈, (2.8) 

 
ɝɞɟ ௙ܾ′  - ɪɚɛɨɱɚɹ ɲɢɪɢɧɚ ɫɟɱɟɧɢɹ, ɦɦ; 
      ܾ – ɬɨ ɠɟ,ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.7); 
      ݈ – ɤɨɧɫɬɪɭɤɬɢɜɧɚɹ ɞɥɢɧɚ ɩɥɢɬɵ, ɦɦ. 

ɉɪɢɧɢɦɚɟɦ: ௙ܾ′ = ͳͶ͹Ͳ ɦɦ; ܾ = ͵͹͹ ɦɦ; ݈ = ͸ͺͷͲ ɦɦ. ɉɨɞɫɬɚɜɥɹɟɦ ɜ 
ɮɨɪɦɭɥɭ (2.8), ɩɨɥɭɱɚɟɦ 

 ଵସ଻଴−ଷ଻଻ଶ = ͷͶ͸,ͷ ˏˏ < ଵ଺ ∙ ͸ͺͷͲ = ͳͳͶͳ,͸͹ ɦɦ. 
 
ɉɨɥɨɠɟɧɢɟ ɝɪɚɧɢɰɵ ɫɠɚɬɨɣ ɡɨɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
௧௢௧ܯ  ൑ ௫=ℎ೑ܯ = ௕ଵߛ ∙ ܴ௕ ∙ ௙ܾ′ ∙ ℎ௙′ ∙ (ℎ଴ − Ͳ,ͷ ∙ ℎ௙′ ), (2.9) 
 

ɝɞɟ ܯ௧௢௧ − ɦɨɦɟɧɬ ɨɬ ɩɨɥɧɨɣ ɪɚɫɱɟɬɧɨɣ ɧɚɝɪɭɡɤɢ, ɤɇ∙ɦ; 
 ௫=ℎ೑ - ɦɨɦɟɧɬ ɜɧɭɬɪɟɧɧɢɯ ɫɢɥ ɜ ɧɨɪɦɚɥɶɧɨɦ ɫɟɱɟɧɢɢ ɩɥɢɬɵ, ɩɪɢ ɤɨɬɨɪɨɦܯ      
ɧɟɣɬɪɚɥɶɧɚɹ ɨɫɶ ɩɪɨɯɨɞɢɬ ɩɨ ɧɢɠɧɟɣ ɝɪɚɧɢ ɫɠɚɬɨɣ ɩɨɥɤɢ, ɤɇ∙ɦ; 
 ௕ଵ - ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɞɥɹ ɛɟɬɨɧɧɵɯ ɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯߛ      
ɤɨɧɫɬɪɭɤɰɢɣ; 
      ܴ௕ − ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɫɠɚɬɢɸ, ɤɇ/ɫɦ2; 
      ௙ܾ′ − ɪɚɛɨɱɚɹ ɲɢɪɢɧɚ ɫɟɱɟɧɢɹ ɩɥɢɬɵ, ɦɦ; 
      ℎ௙′  - ɬɨɥɳɢɧɚ ɜɟɪɯɧɟɣ ɢ ɧɢɠɧɟɣ ɩɨɥɨɤ, ɦɦ; 
      ℎ0 − ɪɚɛɨɱɚɹ ɜɵɫɨɬɚ ɫɟɱɟɧɢɹ, ɦɦ. 

ȿɫɥɢ ɷɬɨ ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ, ɝɪɚɧɢɰɚ ɫɠɚɬɨɣ ɡɨɧɵ ɩɪɨɯɨɞɢɬ ɜ ɩɨɥɤɟ, ɢ 
ɩɥɨɳɚɞɶ ɪɚɫɬɹɧɭɬɨɣ ɚɪɦɚɬɭɪɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɞɥɹ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɫɟɱɟɧɢɹ 
ɲɢɪɢɧɨɣ, ɪɚɜɧɨɣ ௙ܾ′ . 

ɉɪɢɧɢɦɚɟɦ: ܯ௧௢௧ = ͹͹͸͵ ɤɇ∙ɫɦ; ߛ௕ଵ = Ͳ,ͻ; ܴ ௕ = ͳ,Ͷͷ ɤɇ/ɫɦ2; ܾ ௙′ = ͳͶ͹ ɫɦ; ℎ௙′ = ͵,Ͳͷ ɫɦ; ℎ0 = 20 ɫɦ. ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (2.9), ɩɨɥɭɱɚɟɦ 
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͹͹͸͵ ˍʜ ∙ ˔ˏ < Ͳ,ͻ ∙ ͳ,Ͷͷ ∙ ͳͶ͹ ∙ ͵,Ͳͷ ∙ ሺʹͲ − Ͳ,ͷ ∙ ͵,Ͳͷሻ = ͳͲͺͲͻ,͸͸ ɤɇ∙ɫɦ 
 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɟɧɨ, ɬ.ɟ. ɪɚɫɱɟɬ ɜɟɞɟɦ ɤɚɤ ɞɥɹ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɫɟɱɟɧɢɹ. 
Ʉɨɷɮɮɢɰɢɟɧɬ ߙ௠ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ 
௠ߙ  = ெ೟೚೟ఊ್భ∙ோ್∙ ௕೑′ ∙ℎబమ, (2.10) 

 
ɝɞɟ ܯ௧௢௧ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.9); 
 ;௕ଵ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.9)ߛ      
      ܴ௕ − ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.9); 
      ௙ܾ′  − ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.9); 
      ℎ0 − ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.9). 

ɉɪɢɧɢɦɚɟɦ: ܯ௧௢௧ = 7763 ɤɇ∙ɫɦ; ܴ௕= 1,45 ɤɇ/ɫɦ2; ܾ′௙ = 147 ɫɦ; ℎ0 = 20 ɫɦ; ߛ௕ଵ = Ͳ,ͻ. ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (2.10), ɩɨɥɭɱɚɟɦ 
௠ߙ  = ଻଻଺ଷ଴,ଽ∙ଵ,ସହ∙ଵସ଻∙ଶ଴మ = Ͳ,ͳͲͳ. 

 
Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɜɵɫɨɬɚ ɫɠɚɬɨɣ ɡɨɧɵ ɛɟɬɨɧɚ 𝜉 ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 𝜉 = ͳ − √ͳ − ʹ ∙  ௠, (2.11)ߙ
 

ɝɞɟ ߙ௠ - ɤɨɷɮɮɢɰɢɟɧɬ. 
ɉɪɢɧɢɦɚɟɦ ߙ௠ = 0,101. ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (2.11), ɩɨɥɭɱɚɟɦ: 
 ξ = ͳ − √ͳ − ʹ ∙ Ͳ,ͳͲͳ = Ͳ,ͳͲ͹. 
 
Ⱦɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɭɫɥɨɜɢɟ 
 𝜉 ൑ 𝜉ோ, (2.12) 
 

ɝɞɟ 𝜉 - ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɜɵɫɨɬɚ ɫɠɚɬɨɣ ɡɨɧɵ ɛɟɬɨɧɚ; 
      𝜉ோ - ɝɪɚɧɢɱɧɚɹ ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɜɵɫɨɬɚ ɫɠɚɬɨɣ ɡɨɧɵ ɛɟɬɨɧɚ. 

 
Ɉɩɪɟɞɟɥɹɟɦ ɝɪɚɧɢɱɧɨɟ ɡɧɚɱɟɧɢɟ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɜɵɫɨɬɵ ɫɠɚɬɨɣ ɡɨɧɵ ɩɨ 

ɮɨɪɦɭɥɟ: 
 𝜉ோ = ଴,଼ଵ+𝜀ೞ,೐೗𝜀್మ , (2.13) 

 
ɝɞɟ ߝ௕ଶ − ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɞɟɮɨɪɦɚɰɢɹ ɫɠɚɬɨɝɨ ɛɟɬɨɧɚ ɩɪɢ ɧɚɩɪɹɠɟɧɢɹɯ, ɪɚɜɧɵɯ 
Rb, ɩɪɢɧɢɦɚɟɦɚɹ ɪɚɜɧɨɣ 0,0035. 
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 ௦,௘௟ − ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɞɟɮɨɪɦɚɰɢɹ ɚɪɦɚɬɭɪɵ ɪɚɫɬɹɧɭɬɨɣ ɡɨɧɵ, ɜɵɡɜɚɧɧɚɹߝ      
ɜɧɟɲɧɟɣ ɧɚɝɪɭɡɤɨɣ ɩɪɢ ɞɨɫɬɢɠɟɧɢɢ ɜ ɷɬɨɣ ɚɪɦɚɬɭɪɟ ɧɚɩɪɹɠɟɧɢɹ, ɪɚɜɧɨɝɨ ܴ௦. 

Ⱦɥɹ ɚɪɦɚɬɭɪɵ ɫ ɭɫɥɨɜɧɵɦ ɩɪɟɞɟɥɨɦ ɬɟɤɭɱɟɫɬɢ ɡɧɚɱɟɧɢɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ 

௦,௘௟ߝ  = ோೞ+ସ଴଴−𝜎ೞ೛ாೞ , (2.14) 

 
ɝɞɟ ܴ௦ − ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɚɪɦɚɬɭɪɵ ɪɚɫɬɹɠɟɧɢɸ, Ɇɉɚ; 
      𝜎௦௣ − ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɜ ɚɪɦɚɬɭɪɟ ɫ ɭɱɟɬɨɦ ɜɫɟɯ ɩɨɬɟɪɶ ɢ 
ɤɨɷɮɮɢɰɢɟɧɬɨɦ γsp = 0,9, Ɇɉɚ; 
 .௦ – ɦɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ ɚɪɦɚɬɭɪɵ, Ɇɉɚܧ      

ɉɪɟɞɜɚɪɢɬɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɚɪɦɚɬɭɪɵ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 𝜎௦௣ = Ͳ,ͻ ∙ ܴ௦,௡, (2.15) 
 

ɝɞɟ ܴ௦,௡ – ɧɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɪɚɫɬɹɠɟɧɢɸ (2.14). 
ɉɪɢɧɢɦɚɟɦ ܴ௦.௡ = ͸ͲͲ Ɇɉɚ. ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (2.15), ɩɨɥɭɱɚɟɦ 
 𝜎௦௣ = Ͳ,ͻ ∙ ͸ͲͲ = ͷͶͲ Ɇɉɚ. 
 
Ɍɚɤ ɤɚɤ ɦɢɧɢɦɚɥɶɧɵɟ ɩɨɬɟɪɢ ɧɚɩɪɹɠɟɧɢɣ 100 Ɇɉɚ, ɬɨ ɜ ɮɨɪɦɭɥɭ 𝜎௦௣ 

ɜɜɨɞɢɦ ɫ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ߛ௦௣ = Ͳ,ͻ; ɬ.ɟ. 
 𝜎௦௣ = Ͳ,ͻ ∙ ͷͶͲ − ͳͲͲ = ͵ͺ͸ Ɇɉɚ. 
 
ɉɪɢɧɢɦɚɟɦ ܴ௦ = 520 Ɇɉɚ; 𝜎௦௣ = 386 Ɇɉɚ. ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (2.14), 

ɩɨɥɭɱɚɟɦ 
௦,௘௟ߝ  = ହଶ଴+ସ଴଴−ଷ଼଺ଶ଴∙ଵ଴ర = Ͳ,ͲͲʹ͸͹. 

 
ɉɪɢɧɢɦɚɟɦ ߝ௕ଶ= 0,0035; ߝ௦,௘௟ = 0,00267. ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (2.13), 

ɩɨɥɭɱɚɟɦ 
 𝜉ோ = ଴,଼ଵ+బ,బబమలళబ,బబయఱ = Ͳ,ͶͷͶ. 

 
ɉɪɢɧɢɦɚɟɦ: 𝜉 = Ͳ,ͳͲ͹: 𝜉ோ = Ͳ,ͶͷͶ. ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (2.12), 

ɩɨɥɭɱɚɟɦ 
 Ͳ,ͳͲ͹ < Ͳ,ͶͷͶ. 
 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɟɧɨ. 
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ɇɚɯɨɞɢɦ ɬɪɟɛɭɟɦɭɸ ɩɥɨɳɚɞɶ ɧɚɩɪɹɝɚɟɦɨɣ ɚɪɦɚɬɭɪɵ ܣ௦௣.௘௙, ɫɦ2, ɧɚɯɨɞɢɦ 
ɩɨ ɮɨɪɦɭɥɟ: 

௦௣,௘௙ܣ  = ఊ್భ∙ோ್∙௕೑′ ∙𝜉∙ℎబோೞ∙ఊೞయ , (2.16) 

 
ɝɞɟ ܴ௕ − ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.9); 
 ;௕ଵ - ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.9)ߛ      
 .௦ଷ - ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵߛ      
      ௙ܾ′  − ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.7); 
      𝜉 − ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.12); 
      ℎ଴ − ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.9). 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɟɦ [4, ɩ. 3.9], ɩɪɢ ɪɚɫɱɟɬɟ ɷɥɟɦɟɧɬɨɜ ɫ 
ɜɵɫɨɤɨɩɪɨɱɧɨɣ ɚɪɦɚɬɭɪɨɣ ɤɥɚɫɫɚ Ⱥ600 ɩɪɢ ɫɨɛɥɸɞɟɧɢɢ ɭɫɥɨɜɢɹ 𝜉 < 𝜉ோ 
ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɚɪɦɚɬɭɪɵ ܴ௦௣ ɞɨɥɠɧɨ ɛɵɬɶ ɭɦɧɨɠɟɧɨ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ ߛ௦ଷ.  

௦ଷߛ  = ͳ,ʹͷ − Ͳ,ʹͷ ∙  𝜉𝜉𝑅,                                                                                    (2.17) 

 
ɝɞɟ 𝜉 − ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.12); 
      𝜉ோ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.12). 

ɉɪɢɧɢɦɚɟɦ:  
௦ଷߛ  = ͳ,ʹͷ − Ͳ,ʹͷ ∙  ଴,ଵ଴଻଴,ସହସ = ͳ,ͳͻ. 

 

ȿɫɥɢ 𝜉𝜉𝑅 < Ͳ,͸, ɱɬɨ ɞɥɹ ɩɥɢɬ ɩɪɚɤɬɢɱɟɫɤɢ ɜɫɟɝɞɚ ɫɨɛɥɸɞɚɟɬɫɹ, ɦɨɠɧɨ 
ɩɪɢɧɢɦɚɬɶ ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɷɬɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ, ɬ.ɟ. ߛ௦ଷ = ͳ,ͳ.  

ɉɪɢɧɢɦɚɟɦ: ߛ௕ଵ = 0,9; ߛ௦ଷ = 1,1; ܴ௕ = 1,45 ɤɇ/ɫɦ2; ௙ܾ′ = ͳͶ͹ ɫɦ; 𝜉 = 0,107; ℎ଴ = 20 ɫɦ. ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (2.16), ɩɨɥɭɱɚɟɦ 
௦௣,௘௙ܣ  = ଴,ଽ∙ଵ,ସହ∙ଵସ଻∙଴,ଵ଴଻∙ଶ଴ହଶ∙ଵ,ଵ = ͹,ͳͺ ɫɦ2. 

 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɥɭɱɟɧɧɨɣ ɩɥɨɳɚɞɶɸ ɫɟɱɟɧɢɹ ɩɨ ɫɨɪɬɚɦɟɧɬɭ ɩɪɢɧɢɦɚɟɦ 

5Ø14A-600 ɫ As = 7,69 ɫɦ2. 
 
2.6 Ɋɚɫɱɟɬ ɩɨ ɩɪɨɱɧɨɫɬɢ ɧɚɤɥɨɧɧɵɯ ɫɟɱɟɧɢɣ 
 
Ɋɚɫɱɟɬ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɧɚɩɪɹɠɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɩɨ ɫɠɚɬɨɣ ɛɟɬɨɧɧɨɣ 

ɩɨɥɨɫɟ ɦɟɠɞɭ ɧɚɤɥɨɧɧɵɦɢ ɫɟɱɟɧɢɹɦɢ ɩɪɨɢɡɜɨɞɹɬ ɢɡ ɭɫɥɨɜɢɹ 
 ܳ௧௢௧ ൑ 𝜑௕ଵ ∙ ௕ଵߛ ∙ ܴ௕ ∙ ܾ ∙ ℎ଴, (2.18) 
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ɝɞɟ ܴ௕ − ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.9); 
      𝜑௕ଵ - ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɪɚɜɧɵɦ 0,3; 
 ;௕ଵ - ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.9)ߛ      
      ܾ − ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.7); 
      ℎ଴ − ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.9); 
     ܳ௧௢௧− ɩɨɩɟɪɟɱɧɚɹ ɫɢɥɚ, ɞɟɣɫɬɜɭɸɳɚɹ ɜ ɧɨɪɦɚɥɶɧɨɦ ɫɟɱɟɧɢɢ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɨɬ 
ɨɩɨɪɵ ɧɟ ɦɟɧɟɟ ℎ଴ ɤɇ. 

ɉɪɢɧɢɦɚɟɦ: ܳ௧௢௧ = Ͷ͹,ͳʹ ɤɇ; ߛ௕ଵ = 0,9; 𝜑௕ଵ = 0,3; ܴ௕ = 1,45 ɤɇ/ɫɦ2; ܾ =͵͹,͹ ɫɦ; ℎ଴ = 20 ɫɦ. ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (2.18) ɢ ɩɪɨɜɟɪɹɟɦ ɭɫɥɨɜɢɟ 
 ܳ௧௢௧ = Ͷ͹,ͳʹ ˍʜ ൑ Ͳ,͵ ∙ Ͳ,ͻ ∙ ͳ,Ͷͷ ∙ ͵͹,͹ ∙ ʹͲ = ʹͻͷ,ͳͻ ɤɇ. 
 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
Ɋɚɫɱɟɬ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɧɚɩɪɹɠɟɧɧɵɯ ɢɡɝɢɛɚɟɦɵɯ ɷɥɟɦɟɧɬɨɜ ɩɨ 

ɧɚɤɥɨɧɧɨɦɭ ɫɟɱɟɧɢɸ ɩɪɨɢɡɜɨɞɹɬ ɢɡ ɭɫɥɨɜɢɹ 
 ܳ௧௢௧ ൑ ܳ௕ + ܳ௦௪, (2.19) 
 

ɝɞɟ ܳ௧௢௧ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.18); 
      ܳ௕ - ɩɨɩɟɪɟɱɧɚɹ ɫɢɥɚ, ɜɨɫɩɪɢɧɢɦɚɟɦɚɹ ɛɟɬɨɧɨɦ ɜ ɧɚɤɥɨɧɧɨɦ ɫɟɱɟɧɢɢ, ɤɇ; 
      ܳ௦௪ - ɩɨɩɟɪɟɱɧɚɹ ɫɢɥɚ, ɜɨɫɩɪɢɧɢɦɚɟɦɚɹ ɩɨɩɟɪɟɱɧɨɣ ɚɪɦɚɬɭɪɨɣ ɜ ɧɚɤɥɨɧɧɨɦ 
ɫɟɱɟɧɢɢ, ɤɇ. 

ɉɨɩɟɪɟɱɧɚɹ ɫɢɥɚ, ɜɨɫɩɪɢɧɢɦɚɟɦɚɹ ɛɟɬɨɧɨɦ ɜ ɧɚɤɥɨɧɧɨɦ ɫɟɱɟɧɢɢ, 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 ܳ௕ = Ͳ,ͷ ∙ ௕ଵߛ ∙ ܴ௕௧ ∙ ܾ ∙ ℎ଴, (2.20) 
 

ɝɞɟ ܴ௕௧ − ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɪɚɫɬɹɠɟɧɢɸ, ɤɇ/ɫɦ2; 
 ;௕ଵ - ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.9)ߛ      
      ܾ − ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.7); 
      ℎ଴ − ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.9); 

ɉɪɢɧɢɦɚɟɦ: ܴ௕௧ = Ͳ,ͳͲͷ ɤɇ/ɫɦ2; ߛ௕ଵ = Ͳ,ͻ; ܾ = ͵͹,͹ ɫɦ; ℎ଴ = 20 ɫɦ. 
ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (2.20), ɩɨɥɭɱɚɟɦ 

 ܳ௕ = Ͳ,ͷ ∙ Ͳ,ͻ ∙ Ͳ,ͳͲͷ ∙ ͵͹,͹ ∙ ʹͲ = ͵ͷ,͸͵ ɤɇ 
 
Ⱦɟɣɫɬɜɭɸɳɚɹ ɜ ɫɟɱɟɧɢɢ ɩɨɩɟɪɱɟɧɧɚɹ ɫɢɥɚ ܳ௧௢௧ = Ͷ͹,ͳʹ ˍʜ > ܳ௕,௠𝑖௡ =͵ͷ,͸͵ ɤɇ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɨɜɤɚ ɩɨɩɟɪɟɱɧɨɣ ɚɪɦɚɬɭɪɵ ɩɨ 

ɪɚɫɱɟɬɭ (ɟɫɥɢ ɩɨɩɟɪɟɱɧɚɹ ɫɢɥɚ, ɞɟɣɫɬɜɭɸɳɚɹ ɜ ɫɟɱɟɧɢɟ ɦɟɧɶɲɟ ɱɟɦ ܳ௕,௠𝑖௡, ɬɨ 
ɩɨɩɟɪɟɱɧɭɸ ɚɪɦɚɬɭɪɭ ɦɨɠɧɨ ɧɟ ɭɫɬɚɧɚɜɥɢɜɚɬɶ). 

Ⱦɨɩɭɫɤɚɟɬɫɹ ɩɪɨɢɡɜɨɞɢɬɶ ɪɚɫɱɟɬ ɧɚɤɥɨɧɧɵɯ ɫɟɱɟɧɢɣ, ɧɟ ɪɚɫɫɦɚɬɪɢɜɚɹ 
ɧɚɤɥɨɧɧɵɟ ɫɟɱɟɧɢɹ ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɩɨɩɟɪɟɱɧɨɣ ɫɢɥɵ ɨɬ ɜɧɟɲɧɟɣ ɧɚɝɪɭɡɤɢ, ɢɡ 
ɭɫɥɨɜɢɹ 
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ܳ௧௢௧ ൑ ܳ௕ଵ + ܳ௦௪ଵ, (2.21) 
 

ɝɞɟ ܳ௕ଵ = ܳ௕,௠𝑖௡ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.19); 
      ܳ௦௪ଵ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.19). 

ɉɨɩɟɪɟɱɧɚɹ ɫɢɥɚ, ɜɨɫɩɪɢɧɢɦɚɟɦɚɹ ɩɨɩɟɪɟɱɧɨɣ ɚɪɦɚɬɭɪɨɣ ɜ ɧɚɤɥɨɧɧɨɦ 
ɫɟɱɟɧɢɢ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 ܳ௦௪ଵ = ௦௪ݍ ∙ ℎ଴ = ܳ௧௢௧ − ܳ௕ଵ, (2.22) 
 

ɝɞɟ ݍ௦௪ - ɭɫɢɥɢɟ ɜ ɩɨɩɟɪɟɱɧɨɣ ɚɪɦɚɬɭɪɟ ɧɚ ɟɞɢɧɢɰɭ ɞɥɢɧɵ ɷɥɟɦɟɧɬɚ, ɤɇ/ɫɦ; 
      ℎ଴ − ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.9); 
      ܳ௕ଵ = ܳ௕,௠𝑖௡ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.19); 
      ܳ௧௢௧ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.18). 

ɉɪɢɧɢɦɚɟɦ: ܳ௧௢௧ = Ͷ͹,ͳʹ ɤɇ; ܳ௕ଵ = ͵ͷ,͸͵ ɤɇ. ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ 
(2.22), ɩɨɥɭɱɚɟɦ 

 ܳ௦௪ଵ = Ͷ͹,ͳʹ − ͵ͷ,͸͵ = ͳͳ,Ͷͻ ɤɇ. 
 
ȼɵɪɚɠɚɟɬ ݍ௦௪ ɢɡ ɮɨɪɦɭɥɵ (2.22). ɉɪɢɧɢɦɚɟɦ: ܳ௦௪ଵ = ͳͳ,Ͷͻ ɤɇ; ℎ଴ = 20 

ɫɦ. ɉɨɞɫɬɚɜɥɹɟɦ ɢ ɩɨɥɭɱɚɟɦ 
௦௪ݍ  = ଵଵ,ସଽଶ଴ = Ͳ,ͷ͹ ɤɇ/ɫɦ. 
 
ɉɨɩɟɪɟɱɧɚɹ ɚɪɦɚɬɭɪɚ ɭɱɢɬɵɜɚɟɬɫɹ ɜ ɪɚɫɱɟɬɟ, ɟɫɥɢ  
௦௪ݍ  ൒ ௦௪,௠𝑖௡ݍ = Ͳ,ʹͷ ∙ ௕ଵߛ ∙ ܴ௕௧ ∙ ܾ, (2.23) 
 

ɝɞɟ ܴ௕௧ − ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɪɚɫɬɹɠɟɧɢɸ, ɤɇ/ɫɦ2; 
 ;௕ଵ - ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.9)ߛ      
      ܾ − ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.7); 
 .௦௪ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.22)ݍ      

ɉɪɢɧɢɦɚɟɦ: ܴ௕௧ = Ͳ,ͳͲͷ ɤɇ/ɫɦ2; ߛ௕ଵ = Ͳ,ͻ; ܾ = ͵͹,͹ ɫɦ. ɉɨɞɫɬɚɜɥɹɟɦ ɜ 
ɮɨɪɦɭɥɭ (2.23), ɩɪɨɜɟɪɹɟɦ ɭɫɥɨɜɢɟ 

௦௪ݍ  = Ͳ,ͷ͹ ˍʜ/˔ˏ < Ͳ,ʹͷ ∙ Ͳ,ͻ ∙ Ͳ,ͳͲͷ ∙ ͵͹,͹ = Ͳ,ͺͻͳ ɤɇ/ɫɦ 
 
Ɍɚɤ ɤɚɤ ɭɫɥɨɜɢɟ ɧɟ ɜɵɩɨɥɧɟɧɨ, ɬɨ ɩɪɢɧɢɦɚɟɦ ݍ௦௪ = Ͳ,ͺͻͳ ɤɇ/ɫɦ. 
ɉɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɩɨɩɟɪɟɱɧɨɣ ɚɪɦɚɬɭɪɵ, ɪɚɫɩɨɥɨɠɟɧɧɨɣ ɜ ɨɞɧɨɣ 

ɧɨɪɦɚɥɶɧɨɣ ɤ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ ɷɥɟɦɟɧɬɚ ɩɥɨɫɤɨɫɬɢ, ɩɟɪɟɫɟɤɚɸɳɟɣ ɧɚɤɥɨɧɧɨɟ 
ɫɟɱɟɧɢɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

௦௪ܣ  = ௤ೞ𝑤∙௦𝑤ோೞ𝑤 , (2.24) 
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ɝɞɟ ݍ௦௪ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.22); 
 ;௪ – ɲɚɝ ɩɨɩɟɪɟɱɧɨɣ ɚɪɦɚɬɭɪɵ, ɫɦݏ      
      ܴ௦௪ - ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɨɩɟɪɟɱɧɨɣ ɚɪɦɚɬɭɪɵ ɪɚɫɬɹɠɟɧɢɸ, ɤɇ/ɫɦ2. 

ɉɪɢɧɢɦɚɟɦ: ݍ௦௪ = Ͳ,ͺͻͳ ɤɇ/ɫɦ; ݏ௪ = ͳͲ ɫɦ; ܴ௦௪ = ͵Ͳ ɤɇ/ɫɦ2. 
ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (2.24), ɩɨɥɭɱɚɟɦ 

௦௪ܣ  = ଴,଼ଽଵ∙ଵ଴ଷ଴ = Ͳ,ʹͻ͹ ɫɦ2. 

 
ɉɪɢɧɢɦɚɟɦ ɧɚ ɩɪɢɨɩɨɪɧɵɯ ɭɱɚɫɬɤɚɯ ɩɥɢɬɵ ɩɨ ɱɟɬɵɪɟ ɤɚɪɤɚɫɚ ɞɥɢɧɧɨɣ 

ɪɚɜɧɨɣ 1/4 ɩɪɨɞɨɥɶɧɨɝɨ ɪɚɡɦɟɪɚ ɩɥɢɬɵ ɫ ɩɨɩɟɪɟɱɧɨɣ ɪɚɛɨɱɟɣ ɚɪɦɚɬɭɪɨɣ, 
ɪɚɫɩɨɥɨɠɟɧɧɨɣ ɫ ɲɚɝɨɦ ݏ௪ = ͳͲ ɫɦ. Ⱦɥɹ 3Ø4B500 ɜ ɨɞɧɨɦ ɫɟɱɟɧɢɟ ɢɦɟɟɦ ܣ௦௪,௘௙ = Ͳ,͵͹͹ ɫɦ2. 

Ʉɨɪɪɟɤɬɢɪɭɟɦ ɡɧɚɱɟɧɢɹ ݍ௦௪ ɩɨ ɮɨɪɦɭɥɟ (2.24). 
௦௪ݍ  = ଷ଴∙଴,ଷ଻଻ଵ଴ = ͳ,ͳ͵ͳ ɤɇ/ɫɦ. 
 
Ɉɬɫɸɞɚ ܳ௦௪ଵ ɪɚɜɧɨ 
 ܳ௦௪ଵ = ͳ,ͳ͵ͳ ∙ ʹͲ = ʹʹ,͸ʹ ɤɇ. 
 
ɉɪɢɧɢɦɚɟɦ: ܳ௕ଵ = ͵ͷ,͸͵ ɤɇ; ܳ௦௪ଵ = ʹʹ,͸ʹ ɤɇ. ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ 

(2.21) ɢ ɩɪɨɜɟɪɹɟɦ ɩɪɨɱɧɨɫɬɶ 
 ܳ௧௢௧ = Ͷ͹,ͳʹ ˍʜ < ͵ͷ,͸͵ + ʹʹ,͸ʹ = ͷͺ,ʹͷ ɤɇ 
 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɟɧɨ, ɨɬɫɸɞɚ ɫɥɟɞɭɟɬ, ɱɬɨ ɩɪɨɱɧɨɫɬɶ ɩɨ ɧɚɤɥɨɧɧɵɦ 

ɫɟɱɟɧɢɹɦ ɨɛɟɫɩɟɱɟɧɚ. 
 

2.7 Ɋɚɫɱɟɬ ɩɥɢɬɵ ɩɨ ɩɪɟɞɟɥɶɧɵɦ ɫɨɫɬɨɹɧɢɹɦ ɜɬɨɪɨɣ ɝɪɭɩɩɵ 
 
2.7.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɪɢɜɟɞɟɧɧɨɝɨ 

ɫɟɱɟɧɢɹ 
 
Ʉɪɭɝɥɨɟ ɨɱɟɪɬɚɧɢɟ ɩɭɫɬɨɬ ɡɚɦɟɧɢɦ ɷɤɜɢɜɚɥɟɧɬɧɵɦ ɤɜɚɞɪɚɬɧɵɦ ɫɨ 

ɫɬɨɪɨɧɨɣ ɪɚɜɧɨɣ 
 ܿ = Ͳ,ͻ ∙ ݀, (2.25) 
 

ɝɞɟ ݀ – ɞɢɚɦɟɬɪ ɩɭɫɬɨɬɵ, ɫɦ2. 
ɉɪɢɧɢɦɚɟɦ ݀ = ͳͷ,ͻ ɫɦ. ɩɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (2.25), ɩɨɥɭɱɚɟɦ 
 ܿ = Ͳ,ͻ ∙ ͳͷ,ͻ = ͳͶ,͵ ɫɦ. 
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Ɋɚɡɦɟɪɵ ɪɚɫɱɟɬɧɨɝɨ ɞɜɭɬɚɜɪɨɜɨɝɨ ɫɟɱɟɧɢɹ:  
 ℎ௙′ = ℎ௙ = ሺʹʹ − ͳͶ,͵ሻ ∙ Ͳ,ͷ = ͵,ͺͷ ɫɦ; ܾ = ͳͶ͹ − ͳͶ,͵ ∙ ͹ = Ͷ͸,ͻ ɫɦ; ௙ܾ′ = ͳͶ͹ ɫɦ; ௙ܾ = ͳͶͻ ɫɦ. 
 
Ʉɨɷɮɮɢɰɢɟɧɬ ߙ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
ߙ  = ாೞா್, (2.26) 

 
ɝɞɟ ܧ௦ – ɦɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ ɚɪɦɚɬɭɪɵ, Ɇɉɚ; 
 .௕ – ɦɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ ɛɟɬɨɧɚ, Ɇɉɚܧ      

ɉɪɢɧɢɦɚɟɦ: ܧ௦ = ʹ ∙ ͳͲହ Ɇɉɚ; ܧ௕ = ͵Ͳ ∙ ͳͲଷ Ɇɉɚ. ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ 
(2.26), ɩɨɥɭɱɚɟɦ 

ߙ  = ଶ∙ଵ଴ఱଷ଴∙ଵ଴య = ͸,͸͹. 

 
ɉɥɨɳɚɞɶ ɩɪɢɜɟɞɟɧɧɨɝɨ ɫɟɱɟɧɢɹ ɨɩɪɟɞɟɥɟɧɚ ɩɨ ɮɨɪɦɭɥɟ 
௥௘ௗܣ  = ܣ + ߙ ∙ ௦ܣ = ௙ܾ′ ∙ ℎ௙′ + ௙ܾ ∙ ℎ௙ + ܾ ∙ ܿ + ߙ ∙  ௦௣, (2.27)ܣ
 

ɝɞɟ ܣ - ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɛɟɬɨɧɚ, ɫɦ2; 
 ;ɨɬɧɨɲɟɧɢɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɦɨɞɭɥɟɣ ɭɩɪɭɝɨɫɬɢ ɚɪɦɚɬɭɪɵ ɢ ɛɟɬɨɧɚ – ߙ      
 ;௦ – ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɚɪɦɚɬɭɪɵ, ɫɦ2ܣ      
      ௙ܾ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.6); 
      ௙ܾ′  − ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.7); 
      ܾ − ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.7); 
      ℎ௙′ = ℎ௙ - ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.9); 
      ܿ – ɫɬɨɪɨɧɚ ɤɜɚɞɪɚɬɚ, ɫɦ; 
 .௦௣ – ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɧɚɩɪɹɝɚɟɦɨɣ ɚɪɦɚɬɭɪɵ, ɫɦ2ܣ      

ɉɪɢɧɢɦɚɟɦ: ௙ܾ′ = ͳͶ͹ ɫɦ; ℎ௙′ = ͵,ͺͷ ɫɦ; ௙ܾ = ͳͶͻ ɫɦ; ℎ௙ = ͵,ͺͷ ɫɦ; ܾ =Ͷ͸,ͻ ɫɦ; ܿ = ͳͶ,͵ ɫɦ; ߙ = ͸,͸͹; ܣ௦௣ = ͹,͸ͻ ɫɦ2. ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (2.27), 
ɩɨɥɭɱɚɟɦ 

௥௘ௗܣ  = ͳͶ͹ ∙ ͵,ͺͷ + ͳͶͻ ∙ ͵,ͺͷ + Ͷ͸,ͻ ∙ ͳͶ,͵ + ͸,͸͹ ∙ ͹,͸ͻ = ͳͺ͸ͳ,ͷ͸ ɫɦ2. 
 
ɋɬɚɬɢɱɟɫɤɢɣ ɦɨɦɟɧɬ ɩɪɢɜɟɞɟɧɧɨɝɨ ɫɟɱɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɢɠɧɟɣ ɝɪɚɧɢ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 ܵ௥௘ௗ = ௙ܾ′ ∙ ℎ௙′ ∙ ܪ) − Ͳ,ͷ ∙ ℎ௙′ ) + ௙ܾ ∙ ℎ௙ ∙ Ͳ,ͷ ∙ ℎ௙ + ܾ ∙ ܿ ∙ Ͳ,ͷ ∙ ܪ + ߙ ∙ ௦௣ܣ ∙ ܽ, (2.28) 
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ɝɞɟ ߙ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.27); 
      ௙ܾ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.6); 
      ܾ − ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.7); 
      ௙ܾ′  − ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.7); 
      ℎ௙′ = ℎ௙ - ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.9); 
      ܿ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.27); 
 ;ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.4) - ܪ      
 ;௦௣ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.27)ܣ      
      ܽ – ɡɚɳɢɬɧɵɣ ɫɥɨɣ, ɫɦ. 

ɉɪɢɧɢɦɚɟɦ: ௙ܾ′ = ͳͶ͹ ɫɦ; ℎ௙′ = ͵,ͺͷ ɫɦ; ௙ܾ = ͳͶͻ ɫɦ; ℎ௙ = ͵,ͺͷ ɫɦ; ܾ =Ͷ͸,ͻ ɫɦ; ܿ = ͳͶ,͵ ɫɦ; ܪ = ʹʹ ɫɦ; ߙ = ͸,͸͹; ܽ = ʹ ɫɦ; ܣ௦௣ = ͹,͸ͻ ɫɦ2. 
ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (2.28), ɩɨɥɭɱɚɟɦ 

 ܵ௥௘ௗ = ͳͶ͹ ∙ ͵,ͺͷ ∙ ሺʹʹ − Ͳ,ͷ ∙ ͵,ͺͷሻ + ͳͶͻ ∙ ͵,ͺͷ ∙ Ͳ,ͷ ∙ ͵,ͺͷ + Ͷ͸,ͻ ∙ ͳͶ,͵ ∙Ͳ,ͷ ∙ ʹʹ + ͸,͸͹ ∙ ͹,͸ͻ ∙ ʹ = ͳͻͻͶͷ,͸ͺ ɫɦ3. 
 
ɍɞɚɥɟɧɢɟ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɫɟɱɟɧɢɹ ɨɬ ɟɝɨ ɧɢɠɧɟɣ ɝɪɚɧɢ ɨɩɪɟɞɟɥɹɟɦ ɩɨ 

ɮɨɪɦɭɥɟ 
଴ݕ  = ௌೝ೐೏஺ೝ೐೏, (2.29) 

 
ɝɞɟ ܵ௥௘ௗ - ɫɬɚɬɢɱɟɫɤɢɣ ɦɨɦɟɧɬ ɩɪɢɜɟɞɟɧɧɨɝɨ ɫɟɱɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɢɠɧɟɣ 
ɝɪɚɧɢ, ɫɦ3; 
 .௥௘ௗ - ɩɥɨɳɚɞɶ ɩɪɢɜɟɞɟɧɧɨɝɨ ɫɟɱɟɧɢɹ, ɫɦ2ܣ      

ɉɪɢɧɢɦɚɟɦ: ܵ௥௘ௗ = ͳͻͻͶͷ,͸ͺ ɫɦ3; ܣ௥௘ௗ = ͳͺ͸ͳ,ͷ͸ ɫɦ2. ɉɨɞɫɬɚɜɥɹɟɦ ɜ 
ɮɨɪɦɭɥɭ (2.29), ɩɨɥɭɱɚɟɦ 

଴ݕ  = ଵଽଽସହ,଺଼ଵ଼଺ଵ,ହ଺ = ͳͲ,͹ͳ ɫɦ. 
 
Ɇɨɦɟɧɬ ɢɧɟɪɰɢɢ ɩɪɢɜɟɞɟɧɧɨɝɨ ɫɟɱɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɟɝɨ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ 

ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
௥௘ௗܫ  = ௕೑′ ∙(ℎ೑′ )యଵଶ + ௙ܾ′ ∙ ℎ௙′ ∙ ܪ) − ଴ݕ − Ͳ,ͷ ∙ ℎ௙′ )ଶ + ௕∙௖యଵଶ + ܾ ∙ ܿ ∙ ሺͲ,ͷ ∙ ܪ ଴ሻଶݕ− + ௕೑∙(ℎ೑)యଵଶ + ௙ܾ ∙ ℎ௙(ݕ଴ − Ͳ,ͷ ∙ ℎ௙)ଶ + ߙ ∙ ௦௣ܣ ∙ ሺݕ଴ − ܽሻଶ,                                   (2.30) 

 
ɝɞɟ ௙ܾ′  − ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.7); 
      ௙ܾ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.6); 
      ܾ − ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.7); 
 ;௦௣ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.27)ܣ      
 ;ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.27) – ߙ      
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      ℎ௙′ = ℎ௙ - ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.9); 
 ;଴ - ɭɞɚɥɟɧɢɟ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɫɟɱɟɧɢɹ ɨɬ ɟɝɨ ɧɢɠɧɟɣ ɝɪɚɧɢ, ɫɦݕ      
 .ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.4) - ܪ      

ɉɪɢɧɢɦɚɟɦ: ௙ܾ′ = ͳͶ͹ ɫɦ; ℎ௙′ = ͵,ͺͷ ɫɦ; ௙ܾ = ͳͶͻ ɫɦ; ℎ௙ = ͵,ͺͷ ɫɦ; ܾ =Ͷ͸,ͻ ɫɦ; ܿ = ͳͶ,͵ ɫɦ; ܪ = ʹʹ ɫɦ; ߙ = ͸,͸͹; ܽ = ʹ ɫɦ; ܣ௦௣ = ͹,͸ͻ ɫɦ2. 
ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (2.30), ɩɨɥɭɱɚɟɦ 

௥௘ௗܫ  = ଵସ଻∙ሺଷ,଼ହሻయଵଶ + ͳͶ͹ ∙ ͵,ͺͷ ∙ ሺʹʹ − ͳͲ,͹ͳ − Ͳ,ͷ ∙ ͵,ͺͷሻଶ + ସ଺,ଽ∙ሺଵସ,ଷሻయଵଶ +Ͷ͸,ͻ ∙ ͳͶ,͵ ∙ ሺͲ,ͷ ∙ ʹʹ − ͳͲ,͹ͳሻଶ + ଵସଽ∙ሺଷ,଼ହሻయଵଶ + ͳͶͻ ∙ ͵,ͺͷ ∙ ሺͳͲ,͹ͳ − Ͳ,ͷ ∙ ͵,ͺͷሻଶ +͸,͸͹ ∙ ͹,͸ͻ ∙ ሺͳͲ,͹ͳ − ʹሻଶ = ͳͳͲͻ͸ͳ,ͺͷ ɫɦ4. 
 
Ɇɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɪɢɜɟɞɟɧɧɨɝɨ ɫɟɱɟɧɢɹ ɩɨ ɧɢɠɧɟɣ ɝɪɚɧɢ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 ௥ܹ௘ௗ = ூೝ೐೏௬బ , (2.31) 

 
ɝɞɟ ܫ௥௘ௗ - ɦɨɦɟɧɬ ɢɧɟɪɰɢɢ ɩɪɢɜɟɞɟɧɧɨɝɨ ɫɟɱɟɧɢɹ, ɫɦ4; 
 .଴ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.30)ݕ      

ɉɪɢɧɢɦɚɟɦ: ܫ௥௘ௗ = ͳͳͲͻ͸ͳ,ͺͷ ɫɦ4; ݕ଴ = ͳͲ,͹ͳ ɫɦ. ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ 
(2.31), ɩɨɥɭɱɚɟɦ 

 ௥ܹ௘ௗ = ଵଵ଴ଽ଺ଵ,଼ହଵ଴,଻ଵ = ͳͲ͵͸Ͳ,ͷͺ ɫɦ3. 

 
Ɍɨ ɠɟ, ɩɨ ɜɟɪɯɧɟɣ ɝɪɚɧɢ: 
 ௥ܹ௘ௗ௦௨௣ = ூೝ೐೏ு−௬బ, (2.32) 

 
ɝɞɟ ܫ௥௘ௗ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.31); 
 ;ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.4) - ܪ      
 .଴ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.30)ݕ      

ɉɪɢɧɢɦɚɟɦ: ܫ௥௘ௗ = ͳͳͲͻ͸ͳ,ͺͷ ɫɦ4; ܪ = ʹʹ ɫɦ; ݕ଴ = ͳͲ,͹ͳ ɫɦ. 
ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (2.32), ɩɨɥɭɱɚɟɦ 

 ௥ܹ௘ௗ௦௨௣ = ଵଵ଴ଽ଺ଵ,଼ହଶଶ−ଵ଴,଻ଵ = ͻͺʹͺ,͵͵ ɫɦ3. 

 
2.7.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɩɨɬɟɪɶ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɚɪɦɚɬɭɪɵ 
 
ɉɟɪɜɵɟ ɩɨɬɟɪɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɜɤɥɸɱɚɸɬ ɩɨɬɟɪɢ ɨɬ 

ɪɟɥɚɤɫɚɰɢɢ ɧɚɩɪɹɠɟɧɢɣ ɜ ɚɪɦɚɬɭɪɟ, ɩɨɬɟɪɢ ɨɬ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɩɟɪɟɩɚɞɚ ɩɪɢ 
ɬɟɪɦɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɟ ɤɨɧɫɬɪɭɤɰɢɣ, ɩɨɬɟɪɢ ɨɬ ɞɟɮɨɪɦɚɰɢɢ ɚɧɤɟɪɨɜ ɢ 
ɞɟɮɨɪɦɚɰɢɢ ɮɨɪɦɵ (ɭɩɨɪɨɜ). 
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ȼɬɨɪɵɟ ɩɨɬɟɪɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɜɤɥɸɱɚɸɬ ɩɨɬɟɪɢ ɨɬ ɭɫɚɞɤɢ 
ɢ ɩɨɥɡɭɱɟɫɬɢ ɛɟɬɨɧɚ ɩɪɢ ɧɚɬɹɠɟɧɢɢ ɚɪɦɚɬɭɪɵ ɧɚ ɭɩɨɪɵ. 

ɋɩɨɫɨɛ ɧɚɬɹɠɟɧɢɹ ɚɪɦɚɬɭɪɵ ɷɥɟɤɬɪɨɬɟɪɦɢɱɟɫɤɢɣ  
ɇɚɯɨɞɢɦ ɩɟɪɜɵɟ ɩɨɬɟɪɢ ɩɨ ɮɨɪɦɭɥɟ: 
 ∆𝜎௦௣ሺଵሻ = ∆𝜎௦௣ଵ + ∆𝜎௦௣ଶ + ∆𝜎௦௣ଷ + ∆𝜎௦௣ସ,                                                   (2.33) 
 

ɝɞɟ ∆𝜎௦௣ଵ − ɩɨɬɟɪɢ ɨɬ ɪɟɥɚɤɫɚɰɢɢ ɧɚɩɪɹɠɟɧɢɣ ɜ ɚɪɦɚɬɭɪɟ, Ɇɉɚ; 
      ∆𝜎௦௣ଶ − ɩɨɬɟɪɢ ɨɬ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɩɟɪɟɩɚɞɚ, Ɇɉɚ; 
      ∆𝜎௦௣ଷ − ɩɨɬɟɪɢ ɨɬ ɞɟɮɨɪɦɚɰɢɢ ɮɨɪɦɵ, Ɇɉɚ; 
      ∆𝜎௦௣ସ − ɩɨɬɟɪɢ ɨɬ ɞɟɮɨɪɦɚɰɢɢ ɚɧɤɟɪɨɜ, Ɇɉɚ. 

ɉɨɬɟɪɢ ɨɬ ɪɟɥɚɤɫɚɰɢɢ ɧɚɩɪɹɠɟɧɢɣ ɚɪɦɚɬɭɪɵ ∆σsp1 ɨɩɪɟɞɟɥɹɸɬ ɞɥɹ 
ɚɪɦɚɬɭɪɵ ɤɥɚɫɫɨɜ Ⱥ600-Ⱥ1000 ɩɪɢ ɷɥɟɤɬɪɨɬɟɪɦɢɱɟɫɤɨɦ ɫɩɨɫɨɛɟ ɧɚɬɹɠɟɧɢɹ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩ. 9.1 [5]. Ɉɩɪɟɞɟɥɹɟɦ ɢɯ ɩɨ ɮɨɪɦɭɥɟ 

 ∆𝜎௦௣ଵ = Ͳ,Ͳ͵ ∙ 𝜎௦௣, (2.34) 
 

ɝɞɟ 𝜎௦௣ − ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ, Ɇɉɚ. 
ɉɪɢɧɢɦɚɟɦ 𝜎௦௣= 540 Ɇɉɚ. ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (2.34), ɩɨɥɭɱɚɟɦ 
 ∆𝜎௦௣ଵ = Ͳ,Ͳ͵ ∙ ͷͶͲ = ͳ͸,ʹ Ɇɉɚ. 
 
ɉɨɬɟɪɢ ɨɬ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɩɟɪɟɩɚɞɚ ∆𝜎௦௣ଶ, Ɇɉɚ, ɜ ɚɝɪɟɝɚɬɧɨɣ ɬɟɯɧɨɥɨɝɢɢ 

ɨɬɫɭɬɫɬɜɭɸɬ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ: 
 ∆𝜎௦௣ଶ = Ͳ. 
 
ɉɨɬɟɪɢ ɨɬ ɞɟɮɨɪɦɚɰɢɢ ɮɨɪɦɵ ∆𝜎௦௣ଷ, Ɇɉɚ, ɭɱɢɬɵɜɚɸɬɫɹ ɜ ɪɚɫɱɟɬɟ 

ɬɪɟɛɭɟɦɨɝɨ ɭɞɥɢɧɟɧɢɹ ɩɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɦ ɧɚɬɹɠɟɧɢɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ: 
 ∆𝜎௦௣ଷ = Ͳ. 
 
ɉɨɬɟɪɢ ɨɬ ɞɟɮɨɪɦɚɰɢɢ ɚɧɤɟɪɨɜ ∆𝜎௦௣ସ, Ɇɉɚ, ɭɱɢɬɵɜɚɸɬɫɹ ɩɪɢ ɪɚɫɱɟɬɟ 

ɭɞɥɢɧɟɧɢɹ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ: 
 ∆𝜎௦௣ସ = Ͳ. 
 
ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (2.33), ɩɨɥɭɱɚɟɦ 
 ∆𝜎௦௣ሺଵሻ = ∆𝜎௦௣ଵ = ͳ͸,ʹ ʛʞ˃ = ͳ,͸ʹ ˍʜ/˔ˏଶ. 
 
ɍɫɢɥɢɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɨɛɠɚɬɢɹ ɫ ɭɱɟɬɨɦ ɩɟɪɜɵɯ ɩɨɬɟɪɶ ሺܲଵሻ , ɤɇ, 

ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ: 
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ܲሺଵሻ = ௦௣ܣ ∙ ሺ𝜎௦௣ − ∆𝜎௦௣ሺଵሻሻ.  (2.35) 
 
ɉɪɢɧɢɦɚɟɦ: ܣ௦௣ = ͹,͸ͻ ɫɦ2; 𝜎௦௣ = ͷͶ ɤɇ/ɫɦ2; ∆𝜎௦௣ሺଵሻ = ͳ,͸ʹ ɤɇ/ɫɦ2. 

ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (2.35), ɩɨɥɭɱɚɟɦ 
 ܲሺଵሻ = ͹,͸ͻ ∙ ሺͷͶ − ͳ,͸ʹሻ = ͶͲʹ,ͺͳ ˍʜ. 
 
Ɉɩɪɟɞɟɥɹɟɦ ɜɬɨɪɵɟ ɩɨɬɟɪɢ. 
ɉɨɬɟɪɢ ɨɬ ɭɫɚɞɤɢ ɛɟɬɨɧɚ: 
 ∆𝜎௦௣ହ = ௕,௦ℎߝ ∙  ௦, (2.36)ܧ
 

ɝɞɟ ߝ௕,௦ℎ − ɞɟɮɨɪɦɚɰɢɹ ɭɫɚɞɤɢ ɛɟɬɨɧɚ. 
ɉɪɢɧɢɦɚɟɦ: ߝ௕,௦ℎ = 0,0002; ܧ௦ = ʹͲ ∙ ͳͲସ ʛʞ˃. ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ 

(2.36), ɩɨɥɭɱɚɟɦ 
 ∆𝜎௦௣ହ = Ͳ,ͲͲͲʹ ∙ ʹͲ ∙ ͳͲସ = ͶͲ Ɇɉɚ. 
 
ɉɨɬɟɪɢ ɨɬ ɩɨɥɡɭɱɟɫɬɢ ɛɟɬɨɧɚ ∆𝜎௦௣଺ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 ∆𝜎௦௣଺ = ଴,଼∙𝜑್,೎ೝ∙𝛼∙𝜎್೛ଵ+𝛼∙ఓೞ೛ሺଵ+೤ೞమ∙Аೝ೐೜𝐼ೝ೐೜ ሻ∙ሺଵ+଴,଼∙𝜑್,೎ೝሻ, (2.37) 

 
ɝɞɟ 𝜑௕,௖௥ − ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɡɭɱɟɫɬɢ ɛɟɬɨɧɚ ɩɪɢ ɤɥɚɫɫɟ ɛɟɬɨɧɚ ȼ25 ɢ ɧɨɪɦɚɥɶɧɨɣ 
ɜɥɚɠɧɨɫɬɢ 40–75 % 𝜑௕,௖௥ = ʹ,ͷ; 
      𝜎௕௣ - ɧɚɩɪɹɠɟɧɢɟ ɜ ɛɟɬɨɧɟ ɧɚ ɭɪɨɜɧɟ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ, ɤɇ/ɫɦ2; 
 ;௦௣ − ɤɨɷɮɮɢɰɢɟɧɬ ɚɪɦɢɪɨɜɚɧɢɹߤ      
 ௦ – ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɰɟɧɬɪɚɦɢ ɬɹɠɟɫɬɢ ɧɚɩɪɹɝɚɟɦɨɣ ɚɪɦɚɬɭɪɵ ɢݕ      
ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ (ݕ௦ = ݁଴˓); 
 ;ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.27) – ߙ      
 ;௥௘ௗ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.31)ܫ      
 .௥௘ௗ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.29)ܣ      

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɬɨɱɤɢ ɩɪɢɥɨɠɟɧɢɹ ɭɫɢɥɢɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɨɛɠɚɬɢɹ ɞɨ 
ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɩɪɢɜɟɞɟɧɧɨɝɨ ɫɟɱɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 ݁଴௣ = ଴ݕ − ܽ, (2.38) 
 

ɝɞɟ ݕ଴ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.30); 
 .ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.27) – ߙ      

ɉɪɢɧɢɦɚɟɦ: ݕ଴ = ͳͲ,͹ͳ ɫɦ; ߙ = ʹ ɫɦ. ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (2.38), 
ɩɨɥɭɱɚɟɦ 

 ݁଴௣ = ͳͲ,͹ͳ − ʹ = ͺ,͹ͳ ɫɦ. 
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ɇɚɩɪɹɠɟɧɢɟ ɜ ɛɟɬɨɧɟ ɧɚ ɭɪɨɜɧɟ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 𝜎௕௣ = 𝑃ሺభሻ஺ೝ೐೏ + 𝑃ሺభሻ∙௘బ೛∙௬ூೝ೐೏ , (2.39) 

 
ɝɞɟ ሺܲଵሻ - ɭɫɢɥɢɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɨɛɠɚɬɢɹ ɫ ɭɱɟɬɨɦ ɩɟɪɜɵɯ ɩɨɬɟɪɶ, ɤɇ; 
      ݁଴௣ - ɷɤɫɰɟɧɬɪɢɫɢɬɟɬ ɭɫɢɥɢɹ Ɋ(1) ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɩɪɢɜɟɞɟɧɧɨɝɨ 
ɫɟɱɟɧɢɹ, ɫɦ; 
 ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɩɪɢɜɟɞɟɧɧɨɝɨ ɫɟɱɟɧɢɹ ɞɨ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ - ݕ      
ɜɨɥɨɤɧɚ: y = ɟɨɪ + 2, ɫɦ; 
 ;௥௘ௗ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.31)ܫ      
 .௥௘ௗ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.29)ܣ      

ɉɪɢɧɢɦɚɟɦ: ሺܲଵሻ = ͶͲʹ,ͺͳ ɤɇ; ܣ௥௘ௗ = ͳͺ͸ͳ,ͷ͸ ɫɦ2; ݁଴௣ = ͺ,͹ͳ ɫɦ; ݕ =ͳͲ,͹ͳ ɫɦ; ܫ௥௘ௗ = ͳͳͲͻ͸ͳ,ͺͷ ɫɦ4. ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (2.39), ɩɨɥɭɱɚɟɦ 
 𝜎௕௣ = ସ଴ଶ,଼ଵଵ଼଺ଵ,ହ଺ + ସ଴ଶ,଼ଵ∙଼,଻ଵ∙ଵ଴,଻ଵଵଵ଴ଽ଺ଵ,଼ହ = Ͳ,ͷͷͷ ɤɇ/ɫɦ2 = 5,5 Ɇɉɚ. 
 
Ʉɨɷɮɮɢɰɢɟɧɬ ɚɪɦɢɪɨɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
௦௣ߤ  = ஺ೞ೛஺ೝ೐೏, (2.40) 

 
ɝɞɟ ܣ௦௣ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.27); 
 .௥௘ௗ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.29)ܣ      

ɉɪɢɧɢɦɚɟɦ: ܣ௦௣ = ͹,͸ͻ ɫɦ2; ܣ௥௘ௗ = ͳͺ͸ͳ,ͷ͸ ɫɦ2.ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ 
(2.40), ɩɨɥɭɱɚɟɦ 

௦௣ߤ  = ଻,଺ଽଵ଼଺ଵ,ହ଺ = Ͳ,ͲͲͶͳ. 

 
 
ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (2.37), ɩɨɥɭɱɚɟɦ 
 ∆𝜎௦௣଺ = ଴,଼∙଺,଺଻∙ଶ,ହ∙ହ,ହହଵ+଺,଺଻∙଴,଴଴ସଵሺଵ+ఴ,ళభమ∙భఴలభ,ఱలభభబవలభ,ఴఱ ሻ∙ሺଵ+଴,଼∙ଶ,ହሻ = ͸ʹ,͵͵ Ɇɉɚ. 

 
ɋɭɦɦɚɪɧɵɟ ɩɨɬɟɪɢ ∆𝜎௦௣ሺଶሻ, Ɇɉɚ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 ∆𝜎௦௣ሺଶሻ = ∆𝜎௦௣ଵ + ∆𝜎௦௣ହ + ∆𝜎௦௣଺, (2.41) 
 

ɝɞɟ ∆𝜎௦௣ହ – ɩɨɬɟɪɢ ɨɬ ɭɫɚɞɤɢ ɛɟɬɨɧɚ, Ɇɉɚ; 
      ∆𝜎௦௣ଵ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.33); 
      ∆𝜎௦௣଺ - ɩɨɬɟɪɢ ɨɬ ɩɨɥɡɭɱɟɫɬɢ ɛɟɬɨɧɚ, Ɇɉɚ. 
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ɉɪɢɧɢɦɚɟɦ: ∆𝜎௦௣ହ = ͶͲ Ɇɉɚ; ∆𝜎௦௣ଵ = ͳ͸,ʹ Ɇɉɚ; ∆𝜎௦௣଺ = ͸ʹ,͵͵ Ɇɉɚ. 
ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (2.41), ɩɨɥɭɱɚɟɦ 

 ∆𝜎௦௣ሺଶሻ = ͳ͸,ʹ + ͶͲ + ͸ʹ,͵͵ = ͳʹʹ,ͷ͵ ʛʞ˃ > ͳͲͲ ʛʞ˃. 
 
ɉɨɥɭɱɟɧɧɵɟ ɩɨɬɟɪɢ ɨɤɚɡɚɥɢɫɶ ɧɟ 100 Ɇɉɚ. 
ɍɫɢɥɢɟ ɜ ɚɪɦɚɬɭɪɟ ɫ ɭɱɟɬɨɦ ɜɫɟɯ ɩɨɬɟɪɶ ܲሺଶሻ , ɤɇ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 ܲሺଶሻ = ௦௣ܣ ∙ ሺ𝜎௦௣ − ∆𝜎௦௣ሺଶሻሻ, (2.42) 
 

ɝɞɟ ܣ௦௣ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.27); 
      𝜎௦௣ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.34); 
      ∆𝜎௦௣ሺଶሻ – ɫɭɦɦɚɪɧɵɟ ɜɬɨɪɵɟ ɩɨɬɟɪɢ, ɤɇ/ ɫɦ2. 

ɉɪɢɧɢɦɚɟɦ: ܣ௦௣ = ͹,͸ͻ ɫɦ2; 𝜎௦௣ = ͷͶ ɤɇ/ ɫɦ2; ∆𝜎௦௣ሺଶሻ = ͳʹ,ʹͷ ɤɇ/ ɫɦ2. 
ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (2.42), ɩɨɥɭɱɚɟɦ 

 ܲሺଶሻ = ͹,͸ͻ ∙ ሺͷͶ − ͳʹ,ʹͷሻ = ͵ʹͳ,Ͳ͸ ˍʜ. 
 
2.7.3 Ɋɚɫɱɟɬ ɬɪɟɳɢɧɨɨɛɪɚɡɨɜɚɧɢɹ ɧɚ ɫɬɚɞɢɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 
 
Ɋɚɫɱɟɬ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɧɚɩɪɹɠɟɧɧɵɯ ɢɡɝɢɛɚɟɦɵɯ ɷɥɟɦɟɧɬɨɜ ɩɨ ɪɚɫɤɪɵɬɢɸ 

ɬɪɟɳɢɧ ɩɪɨɢɡɜɨɞɹɬ ɜ ɬɟɯ ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɫɨɛɥɸɞɚɟɬɫɹ ɭɫɥɨɜɢɟ: 
௡ܯ  ൑  ௖௥௖, (2.43)ܯ
 

ɝɞɟ ܯ௡ - ɢɡɝɢɛɚɸɳɢɣ ɦɨɦɟɧɬ ɨɬ ɜɧɟɲɧɟɣ ɧɚɝɪɭɡɤɢ (ɧɨɪɦɚɬɢɜɧɨɣ); 
 ௖௥௖ - ɢɡɝɢɛɚɸɳɢɣ ɦɨɦɟɧɬ, ɜɨɫɩɪɢɧɢɦɚɟɦɵɣ ɧɨɪɦɚɥɶɧɵɦ ɫɟɱɟɧɢɟɦܯ      
ɷɥɟɦɟɧɬɚ ɩɪɢ ɨɛɪɚɡɨɜɚɧɢɢ ɬɪɟɳɢɧ, ˍʜ ∙  ˔ˏ. 

ɇɚɯɨɞɢɦ ɦɨɦɟɧɬ ɬɪɟɳɢɧɨɨɛɪɚɡɨɜɚɧɢɹ ܯ௖௥௖ , ɤɇ ∙ ɫɦ, ɩɨ ɮɨɪɦɭɥɟ 
௖௥௖ܯ  = ܴ௕௧,௦௘௥ ∙ ௣ܹ௟ + ܲሺଶሻ ∙ ሺௐೝ೐೏஺ೝ೐೏ + ݁଴௣ሻ, (2.44) 

 
ɝɞɟ ܴ௕௧,௦௘௥ - ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɨɫɟɜɨɦɭ ɪɚɫɬɹɠɟɧɢɸ ɞɥɹ 
ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ, ɤɇ/ɫɦ2; 
      ௣ܹ௟  - ɦɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɪɢɜɟɞɟɧɧɨɝɨ ɫɟɱɟɧɢɹ ɞɥɹ ɤɪɚɣɧɟɝɨ ɪɚɫɬɹɧɭɬɨɝɨ 
ɜɨɥɨɤɧɚ, ɫɦ3; 
      ܲሺଶሻ - ɭɫɢɥɢɟ ɜ ɚɪɦɚɬɭɪɟ ɫ ɭɱɟɬɨɦ ɜɫɟɯ ɩɨɬɟɪɶ, ɤɇ; 
      ௥ܹ௘ௗ - ɦɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɪɢɜɟɞɟɧɧɨɝɨ ɫɟɱɟɧɢɹ ɩɨ ɧɢɠɧɟɣ ɝɪɚɧɢ, ɫɦ3; 
      ݁଴௣ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.39); 
 .௥௘ௗ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.29)ܣ      

Ɇɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɪɢɜɟɞɟɧɧɨɝɨ ɫɟɱɟɧɢɹ ɞɥɹ ɤɪɚɣɧɟɝɨ ɪɚɫɬɹɧɭɬɨɝɨ 
ɜɨɥɨɤɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
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௣ܹ௟ = ͳ,͵ ∙ ௥ܹ௘ௗ, (2.45) 
 

ɝɞɟ ௥ܹ௘ௗ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.44). 
ɉɪɢɧɢɦɚɟɦ ௥ܹ௘ௗ = ͳͲ͵͸Ͳ,ͷͺ ɫɦ3. ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ, ɩɨɥɭɱɚɟɦ 
 ௣ܹ௟ = ͳ,͵ ∙ ͳͲ͵͸Ͳ,ͷͺ = ͳ͵Ͷ͸ͺ,͹ͷ ɫɦ3. 
 
ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (2.44) ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ, ɜɵɱɢɫɥɹɟɦ 
௖௥௖ܯ  = Ͳ,ͳͷͷ ∙ ͳ͵Ͷ͸ͺ,͹ͷ + ͵ʹͳ,Ͳ͸ ∙ ቀଵ଴ଷ଺଴,ହ଼ଵ଼଺ଵ,ହ଺ + ͺ,͹ͳቁ = ͸͸ͺͲ,ͻ͸ ɤɇ ∙ ɫɦ. 
 
ɉɪɨɜɟɪɹɟɦ ɭɫɥɨɜɢɟ ɪɚɫɤɪɵɬɢɹ ɬɪɟɳɢɧ 
௡ܯ  = ͸͸,͹͹ < ௖௥௖ܯ = ͸͸,ͺ ɤɇ ∙ ɫɦ. 
 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɨɬ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɧɚɝɪɭɡɨɤ 

ɬɪɟɳɢɧɵ ɧɟ ɨɛɪɚɡɭɸɬɫɹ. 
 
2.7.4 Ɋɚɫɱɟɬ ɩɪɨɝɢɛɨɜ 
 
Ɋɚɫɱɟɬ ɢɡɝɢɛɚɟɦɵɯ ɷɥɟɦɟɧɬɨɜ ɩɨ ɩɪɨɝɢɛɚɦ ɩɪɨɢɡɜɨɞɹɬ ɢɡ ɭɫɥɨɜɢɹ 
 ݂ ൑ ௨݂௟௧, (2.46) 
 
ɉɪɢ ɪɚɫɱɟɬɟ ɠɟɫɬɤɨɫɬɢ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɩɪɨɝɢɛ ɞɥɹ ɩɥɢɬ, 

ɡɚɝɪɭɠɟɧɧɵɯ ɪɚɜɧɨɦɟɪɧɨɣ ɧɚɝɪɭɡɤɨɣ, ݂, ɦɦ, ɩɨ ɮɨɪɦɭɥɟ: 
 ݂ = ܵ ∙ ଵ௥ ∙ ݈଴ଶ, (2.47) 

 

ɝɞɟ ଵ௥ − ɩɨɥɧɚɹ ɤɪɢɜɢɡɧɚ ɩɥɢɬɵ, ɫɦ; 
      ܵ - ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɪɚɫɱɟɬɧɨɣ ɫɯɟɦɵ ɢ ɜɢɞɚ ɧɚɝɪɭɡɤɢ; ɩɪɢ 
ɞɟɣɫɬɜɢɢ ɪɚɜɧɨɦɟɪɧɨ ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ ɧɚɝɪɭɡɤɢ S = 5/48; 
      ݈଴ − ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.1). 

 
ɉɨɫɤɨɥɶɤɭ ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɭɫɬɨɬɧɭɸ ɩɥɢɬɭ, ɚ ɞɟɮɨɪɦɚɰɢɢ ɬɚɤɢɯ ɩɥɢɬ 

ɧɨɪɦɢɪɭɸɬɫɹ ɷɫɬɟɬɢɱɟɫɤɢɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ, ɬɨ ɩɨɥɭɱɟɧɧɭɸ ɤɪɢɜɢɡɧɭ ଵ௥, ɦɦ, 
ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

 ଵ௥ = ቀଵ௥ቁଵ + ቀଵ௥ቁଶ − ቀଵ௥ቁଷ, (2.48) 
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ɝɞɟ ቀଵ௥ቁଷ− ɤɪɢɜɢɡɧɚ ɨɬ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɝɨ ɞɟɣɫɬɜɢɹ ɩɨɫɬɨɹɧɧɨɣ ɢ ɞɥɢɬɟɥɶɧɨɣ 
ɧɚɝɪɭɡɤɢ, ɫɦ; 
      ቀଵ௥ቁଵ – ɤɪɢɜɢɡɧɚ ɨɬ ɧɟɩɪɨɞɨɥɠɢɬɟɥɶɧɨɝɨ ɞɟɣɫɬɜɢɹ ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɯ 
ɧɚɝɪɭɡɨɤ, ɫɦ; 
      ቀଵ௥ቁଶ - ɤɪɢɜɢɡɧɚ ɨɬ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɝɨ ɞɟɣɫɬɜɢɹ ɩɨɫɬɨɹɧɧɵɯ ɢ ɞɥɢɬɟɥɶɧɵɯ 
ɧɚɝɪɭɡɨɤ, ɫɦ. 

ɉɪɨɝɢɛ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫ ɭɱɟɬɨɦ ɷɫɬɟɬɢɤɨ-ɩɫɢɯɨɥɨɝɢɱɟɫɤɢɯ ɬɪɟɛɨɜɚɧɢɣ, ɬ.ɟ. 
ɨɬ ɞɟɣɫɬɜɢɹ ɬɨɥɶɤɨ ɩɨɫɬɨɹɧɧɵɯ ɢ ɜɪɟɦɟɧɧɵɯ ɞɥɢɬɟɥɶɧɵɯ ɧɚɝɪɭɡɨɤ ɩɨ ɮɨɪɦɭɥɟ 

 ቀଵ௥ቁଶ = ெ೙೗ா್భ∙ூೝ೐೏, (2.49) 

 
ɝɞɟ ܯ௡௟ - ɢɡɝɢɛɚɸɳɢɣ ɦɨɦɟɧɬ ɨɬ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɝɨ ɞɟɣɫɬɜɢɹ ɩɨɫɬɨɹɧɧɵɯ ɢ 
ɞɥɢɬɟɥɶɧɵɯ ɧɚɝɪɭɡɨɤ, ɤɇ ∙ ɫɦ; 
 ;௕ଵ - ɦɨɞɭɥɶ ɞɟɮɨɪɦɚɰɢɢ ɫɠɚɬɨɝɨ ɛɟɬɨɧɚ, Ɇɉɚܧ      
 .௥௘ௗ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.31)ܫ      

Ɇɨɞɭɥɶ ɞɟɮɨɪɦɚɰɢɢ ɫɠɚɬɨɝɨ ɛɟɬɨɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
௕ଵܧ  = ா್ଵ+𝜑್,೎ೝ, (2.50) 

 
ɝɞɟ ܧ௕ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.26); 
      𝜑௕,௖௥ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.37). 

ɉɪɢɧɢɦɚɟɦ: ܧ௕ = ͵Ͳ ∙ ͳͲଷ Ɇɉɚ; 𝜑௕,௖௥ = ʹ,ͷ. ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ 
(2.50), ɩɨɥɭɱɚɟɦ 

௕ଵܧ  = ଷ଴∙ଵ଴యଵ+ଶ,ହ = ͺ,ͷ͹ ∙ ͳͲଷ Ɇɉɚ = ͺ,ͷ͹ ∙ ͳͲଶ ɤɇ/ɫɦ2. 

 
ɉɨɞɫɬɚɜɥɹɟɦ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (2.49), ɩɨɥɭɱɚɟɦ 
 ቀଵ௥ቁଶ = ଺ଶହଽ଼,ହ଻∙ଵ଴మ∙ଵଵ଴ଽ଺ଵ,଼ହ = ͸,ͷͺ ∙ ͳͲ−ହ  ଵ̝ˏ

. 

 
ȼ ɡɚɩɚɫ ɠёɫɬɤɨɫɬɢ ɩɥɢɬɵ ɨɰɟɧɢɦ ɟё ɩɪɨɝɢɛ ɬɨɥɶɤɨ ɨɬ ɩɨɫɬɨɹɧɧɨɣ ɢ 

ɞɥɢɬɟɥɶɧɨɣ ɧɚɝɪɭɡɨɤ (ɛɟɡ ɭɱёɬɚ ɜɵɝɢɛɚ ɨɬ ɭɫɢɥɢɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɨɛɠɚɬɢɹ). 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (2.47), ɩɨɥɭɱɚɟɦ 

 ݂ = ହସ଼ ∙ ሺ͸,ͷͺ ∙ ͳͲ−ହሻ ∙ ͸ͷͻଶ = ʹ,ͻ͹͹ ɫɦ. 
 
ɉɪɨɜɟɪɹɟɦ ɭɫɥɨɜɢɟ (2.46). 
 ݂ = ʹ,ͻ͹͹ < ௨݂௟௧ = ଵଶ଴଴ ∙ ͸ͷͻ = ͵,ʹͷͻ. 
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ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
 
2.8 Ɋɚɫɱёɬ ɤɢɪɩɢɱɧɨɝɨ ɩɪɨɫɬɟɧɤɚ 1-ɝɨ ɷɬɚɠɚ 
 
ȼɵɩɨɥɧɹɟɦ ɪɚɫɱёɬ ɞɥɹ ɫɚɦɨɝɨ ɧɚɝɪɭɠɟɧɧɨɝɨ ɤɢɪɩɢɱɧɨɝɨ ɩɪɨɫɬɟɧɤɚ – 

ɫɬɟɧɵ ɩɨ ɨɫɢ Ⱦ ɜ ɨɫɹɯ 2 - 4. 
 

 
Ɋɢɫɭɧɨɤ 2.3 – ɉɪɨɫɬɟɧɨɤ 

 
Ʉɢɪɩɢɱɧɚɹ ɤɥɚɞɤɚ ɢɡ ɩɨɥɧɨɬɟɥɨɝɨ ɤɢɪɩɢɱɚ 380 ɦɦ ɫ ɨɛɥɢɰɨɜɤɨɣ ɥɢɰɟɜɵɦ 

ɤɟɪɚɦɢɱɟɫɤɢɦ ɤɢɪɩɢɱɨɦ ɩɨ ɭɬɟɩɥɢɬɟɥɸ ɢɡ ɦɢɧɟɪɚɥɨɜɚɬɧɵɯ ɩɥɢɬ.  
ȼɵɫɨɬɚ 1–ɝɨ ɷɬɚɠɚ – 2,8 ɦ. ȼ ɫɬɟɧɟ ɢɦɟɸɬɫɹ ɨɤɨɧɧɵɟ ɩɪɨёɦɵ ɪɚɡɦɟɪɨɦ 

1,51ɯ1,87 ɢ 1,51ɯ1,31 ɦ. 
 
2.8.1 ɋɛɨɪ ɧɚɝɪɭɡɨɤ ɧɚ ɩɪɨɫɬɟɧɨɤ 
 
ɇɚɝɪɭɡɤɢ ɨɬ ɩɨɤɪɵɬɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.2. 

 
Ɍɚɛɥɢɰɚ 2.2 – ɋɛɨɪ ɧɚɝɪɭɡɨɤ ɨɬ ɩɨɤɪɵɬɢɹ 

№ 
ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɇɨɪɦɚɬɢɜɧɚɹ 
ɧɚɝɪɭɡɤɚ, ɤɇ/ɦ2 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɧɚɞɟɠɧɨɫɬɢ 

ɩɨ ɧɚɝɪɭɡɤɟ Ȗf 

Ɋɚɫɱɟɬɧɚɹ ɧɚɝɪɭɡɤɚ, 
ɤɇ/ɦ2 

1 2 3 4 5 
 ɉɨɫɬɨɹɧɧɚɹ ɧɚɝɪɭɡɤɚ 
1 Ɇɟɬɚɥɥɢɱɟɪɟɩɢɰɚ Ɇɉ 

Ɇɨɧɬɟɪɪɟɣ  ሺߩ = ͹ͺ,ͷ ˍʜ/ˏଷሻ 

0,0471 1,05 0,049 

2 Ɉɛɪɟɲɟɬɤɚ ɢɡ ɞɨɫɨɤ 
100ɯ32 ɦɦ ሺߩ = ͷ,ʹ ˍʜ/ˏଷሻ 

0,048 1,1 0,053 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.2 
№ 
ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɇɨɪɦɚɬɢɜɧɚɹ 
ɧɚɝɪɭɡɤɚ, ɤɇ/ɦ2 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɧɚɞɟɠɧɨɫɬɢ 

ɩɨ ɧɚɝɪɭɡɤɟ Ȗf 

Ɋɚɫɱɟɬɧɚɹ ɧɚɝɪɭɡɤɚ, 
ɤɇ/ɦ2 

1 2 3 4 5 
3 ɉɥɢɬɵ ɌȿɏɇɈɅȺɃɌ 

ɈɉɌɂɆȺ ሺߩ = Ͳ,͵ͷ ˍʜ/ˏଷሻ 

0,077 1,2 0,092 

4 ɋɬɪɨɩɢɥɚ 200ɯ75 ɦɦ ሺߩ = ͷ,ʹ ˍʜ/ˏଷሻ 
0,078 1,1 0,086 

5 ɉɨɲɢɜɤɚ ɢɡ ɞɨɫɨɤ ሺߩ = ͷ,ʹ ˍʜ/ˏଷሻ 
0,104 1,1 0,114 

6 ɒɬɭɤɚɬɭɪɤɚ ɩɨ ɫɟɬɤɟ ሺߩ = ͳ͹ ˍʜ/ˏଷሻ 
0,51 1,1 0,561 

 ɂɬɨɝɨ 0,864  0,955 
 ȼɪɟɦɟɧɧɚɹ ɧɚɝɪɭɡɤɚ 
 ɋɧɟɝɨɜɚɹ 1,5 1,4 2,1 

 
Ɋɚɫɱɟɬɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɩɨɤɪɵɬɢɟ: 

 ˒ܰˑ˔˕,˒ˍ˓ = Ͳ,ͻͷͷ ∙ ͸,ͺͳ = ͸,ͷ ˍʜ. 
 

ȼɪɟɦɟɧɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɩɨɤɪɵɬɢɟ: 
 ˅ܰ˓,   ˒ˍ˓ = ʹ,ͳ ∙ ͸,ͺͳ = ͳͶ,͵ ˍʜ. 
 
ɇɚɝɪɭɡɤɢ ɨɬ ɦɟɠɷɬɚɠɧɨɟ ɩɟɪɟɤɪɵɬɢɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.3. 
 

Ɍɚɛɥɢɰɚ 2.3 -ɋɛɨɪ ɧɚɝɪɭɡɨɤ ɨɬ ɦɟɠɞɭɷɬɚɠɧɨɝɨ ɩɟɪɟɤɪɵɬɢɹ 
№ 
ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɇɨɪɦɚɬɢɜɧɚɹ 

ɧɚɝɪɭɡɤɚ, ɤɇ/ɦ2 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɧɚɞɟɠɧɨɫɬɢ ɩɨ 

ɧɚɝɪɭɡɤɟ Ȗf 

Ɋɚɫɱɟɬɧɚɹ 
ɧɚɝɪɭɡɤɚ, ɤɇ/ɦ2 

1 2 3 4 5 
 ɉɨɫɬɨɹɧɧɚɹ ɧɚɝɪɭɡɤɚ 

1 
Ʌɢɧɨɥɟɭɦ ɧɚ ɜɫɩɟɧɟɧɧɨɣ 
ɬɟɩɥɨɡɜɭɤɨɢɡɨɥɹɰɢɨɧɧɨɣ ɨɫɧɨɜɟ ȽɈɋɌ 
18108-2016 ɧɚ ɦɚɫɬɢɤɟ, δ = 5 ɦɦ; 

0,09 1,2 0,108 

2 
ɋɬɹɠɤɚ ɢɡ ɰɟɦɟɧɬɧɨ-ɩɟɫɱɚɧɨɝɨ ɪ-ɪɚ 
Ɇ150, δ = 30 ɦɦ; 0,54 1,3 0,702 

3 Ɂɜɭɤɨɢɡɨɥɹɰɢɹ - ɩɥɢɬɚ ɉ-175 (ȽɈɋɌ 
9573-2012), δ = 40 ɦɦ; 

0,07 1,2 0,084 

4 ɋɬɹɠɤɚ ɢɡ ɰɟɦɟɧɬɧɨ-ɩɟɫɱɚɧɨɝɨ ɪ-ɪɚ 
Ɇ150, δ = 30 ɦɦ; 

0,54 1,3 0,702 

5 Ɇɧɨɝɨɩɭɫɬɨɬɧɚɹ ɫɛɨɪɧɚɹ ɩɥɢɬɚ 
ɩɟɪɟɤɪɵɬɢɹ ɫ ɨɦɨɧɨɥɢɱɢɜɚɧɢɟɦ 
ɲɜɨɜ ɉɄ68.15-7ɚ IVɬ, δ = 220 ɦɦ 

5,5 1,1 6,05 

ɂɬɨɝɨ ɩɨɫɬɨɹɧɧɚɹ ɧɚɝɪɭɡɤɚ g 6,74  7,646 
 ȼɪɟɦɟɧɧɚɹ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɚɹ ɧɚɝɪɭɡɤɚ 1,5 1,3 1,95 

 
Ɋɚɫɱɟɬɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɩɨɤɪɵɬɢɟ: 
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˒ܰˑ˔˕,˒˓ = ͹,͸Ͷ͸ ∙ ͸,ͺͳ = ͷʹ,Ͳ͹ ˍʜ. 
 

ȼɪɟɦɟɧɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɩɨɤɪɵɬɢɟ: 
 ˅ܰ˓,   ˒˓ = ͳ,ͻͷ ∙ ͸,ͺͳ = ͳ͵,ʹͺ ˍʜ. 
 
ɇɚɝɪɭɡɤɚ ɨɬ ɜɫɟɯ ɜɵɲɟɥɟɠɚɳɢɯ ɩɟɪɟɤɪɵɬɢɣ: 
  ܰ˒˓ = ሺͷʹ,Ͳ͹ + ͳ͵,ʹͺሻ ∙ ͷ = ͵ʹ͸,͹ͷ ˍʜ. 
 
ɇɚɝɪɭɡɤɚ ɨɬ ɜɟɫɚ ɫɬɟɧ: 
Ʉɥɚɞɤɚ ɫɬɟɧɵ - ߩ = ͳͺ ɤɇ/ɦ3, f = 1,1, n = 1,0; ɍɬɟɩɥɢɬɟɥɶ - ߩ = Ͳ,Ͷ ɤɇ/ɦ3, 

f = 1,2 n = 1,0. 
- ɜɟɫ ɤɥɚɞɤɢ ɫɬɟɧɵ ɜ ɩɪɟɞɟɥɚɯ ɲɢɪɢɧɵ ɩɪɨɫɬɟɧɤɚ bɩɪ = 1,68 ɦ ɨɬ ɨɬɦɟɬɤɢ 

0.000 ɦ ɞɨ ɨɬɦɟɬɤɢ + 16,735 ɦ: 
 ͳ,Ͳ ∙ ͳ,͸ͺ ∙ ͳ͸,͹͵ͷ ∙ ሺͲ,ͷ ∙ ͳͺ ∙ ͳ,ͳ + Ͳ,ͳʹ ∙ Ͳ,Ͷ ∙ ͳ,ʹሻ = ʹ͹ͻ,ͻ͸ ɤɇ. 
 
- ɜɟɫ ɤɥɚɞɤɢ ɞɜɭɯ ɦɟɠɞɭɨɤɨɧɧɵɯ ɩɨɹɫɨɜ (Hɨɤ = 1,51 ɦ, bɨɤ1 = 1,87 ɦ, bɨɤ2 = 

1,31 ɦ, ɜɵɫɨɬɚ ɩɨɹɫɚ = Hɷɬ - Hɨɤ = 2,8 – 1,51 = 1,29 ɦ): 
 ͳ,Ͳ ∙ ͳ,ʹͻ ∙ ͷ ∙ ሺͳ,ͺ͹ + ͳ,͵ͳሻ ∙ ሺͲ,ͷ ∙ ͳͺ ∙ ͳ,ͳ + Ͳ,ͳʹ ∙ Ͳ,Ͷ ∙ ͳ,ʹሻ = ʹͲͶ,ʹͶ ɤɇ. 
 
ɂɬɨɝɨ ɜɟɫ ɤɥɚɞɤɢ ɫɬɟɧɵ 
 ˔ܰ˕ = ʹ͹ͻ,ͻ͸ + ʹͲͶ,ʹͶ = ͶͺͶ,ʹ ɤɇ 
 
ɇɚɝɪɭɡɤɚ ɨɬ ɨɤɨɧɧɵɯ ɩɪɨɟɦɨɜ ɜɵɲɟɥɟɠɚɳɢɯ ɷɬɚɠɟɣ, ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ 
 ˑܰˍ = Аˑˍ ∙ ˑߛ ˍ ∙  ௙, (2.51)ߛ
 

ɝɞɟ ܣˑˍ − ˒ˎˑ˜˃ˇ˟ ˑˍˑːː˞˘ ˒˓ˑˈˏˑ˅, ˏଶ; 
      ˑߛ ˍ − ˖ˇˈˎ˟ː˞ˌ ˅ˈ˔ ˑ˔˕ˈˍˎˈːˈːˋя, ˍʜ/ˏଷ; 
௙ߛ       − ˍˑˠ˗˗ˋ˙ˋˈː˕ ː˃ˇˈˉːˑ˔˕ˋ ˒ˑ ː˃ˆ˓˖ˊˍˈ. 

ɉɪɢɧɢɦɚɟɦ: Аˑˍ = Ͷ,ͺ ˏଶ;  ˑߛ ˍ = Ͳ,͹ ˍʜ/ˏଷ. 
 ˑܰˍ = Ͷ,ͺ ∙ Ͳ,͹ ∙ ͳ,ͳ = ͵,͹ ˍʜ. 
 
Ɉɬ ɨɤɨɧɧɵɯ ɩɪɨɟɦɨɜ ɨɬ ɜɵɲɟɥɟɠɚɳɢɯ ɷɬɚɠɟɣ ɧɚɝɪɭɡɤɚ ɪɚɜɧɚ: 
 ͷ ∙ ˑܰˍ = ͵,͹ ∙ ͷ = ͳͺ,ͷ ɤɇ. 
 
ɉɨɥɧɚɹ ɧɚɝɪɭɡɤɚ ɨɬ ɤɨɧɫɬɪɭɤɰɢɢ ɫɬɟɧ, ɩɨɤɪɵɬɢɹ ɢ ɩɟɪɟɤɪɵɬɢɹ: 
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 ܰ = ͳͶ,͵ + ͸,ͷ + ͵ʹ͸,͹ͷ + ͶͺͶ,ʹ + ͳͺ,ͷ = ͺͷͲ,ʹͷ ɤɇ. 
 
ɗɤɫɰɟɧɬɪɢɫɢɬɟɬ ɧɚɝɪɭɡɤɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɫɟɱɟɧɢɹ 

ɩɪɨɫɬɟɧɤɚ,  ݁ଵ ɦɦ, ɨɬ ɧɚɝɪɭɡɤɢ ɧɚ ɩɟɪɟɤɪɵɬɢɟ ɪɚɜɟɧ: 
  ݁ଵ = ℎଶ − ͸Ͳ, (2.52) 

 ˆˇˈ ℎ − ɜɵɫɨɬɚ ɫɟɱɟɧɢɹ ɩɪɨɫɬɟɧɤɚ, ɦɦ 
ɉɪɢɧɢɦɚɟɦ ℎ = ͵ͺͲ ˏˏ. 
  ݁ଵ = ଷ଼଴ଶ − ͸Ͳ = ͳ͵Ͳ ˏˏ. 

 
Ɋɚɫɱɟɬɧɵɣ ɢɡɝɢɛɚɸɳɢɣ ɦɨɦɟɧɬ Ɇ, ɤɇ∙ɦ, ɪɚɜɟɧ: 
ܯ  = ௘ భ∙ே∙ுభுˠ˕ , (2.53) 

 
ɝɞɟ  ݁ଵ–  ɷɤɫɰɟɧɬɪɢɫɢɬɟɬ, ɦ; 
      ˒ܰ˓ – ɩɪɨɞɨɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɨɬ ɩɟɪɟɤɪɵɬɢɹ, ɤɇ; 
 ;ଵ – ɨɬɦɟɬɤɚ ɧɢɡɚ ɩɟɪɟɦɵɱɤɢ, ɦܪ      
 .ˠ˕ – ɜɵɫɨɬɚ ɷɬɚɠɚ, ɦܪ      

ɉɪɢɧɢɦɚɟɦ  ݁ଵ = Ͳ,ͳ͵ ˏ; ˒ܰ˓ = ͵ʹ͸,͹ͷ ˍʜ; ܪଵ = ʹ,ʹ͸ ˏ; ܪˠ˕ = ʹ,ͺ ˏ. 
ܯ  = ଴,ଵଷ∙ଷଶ଺,଻ହ∙ଶ,ଶ଺ଶ,଼ = ͵Ͷ,ʹͻ ˍʜ ∙ ˏ. 

 
ɗɤɫɰɟɧɬɪɢɫɢɬɟɬ ݁଴ ɜ ɨɬ ɫɭɦɦɚɪɧɨɣ ɧɚɝɪɭɡɤɢ ɫ ɩɨɤɪɵɬɢɹ, ɩɟɪɟɤɪɵɬɢɣ ɢ ɨɬ 

ɜɟɫɚ ɫɬɟɧɵ ɛɭɞɟɬ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 ݁଴ = ெே, (2.54) 

 
ɝɞɟ ܯ – ɪɚɫɱɟɬɧɵɣ ɢɡɝɢɛɚɸɳɢɣ ɦɨɦɟɧɬ, ɤɇ∙ɦ; 
      ܰ – ɩɨɥɧɚɹ ɧɚɝɪɭɡɤɚ ɨɬ ɤɨɧɫɬɪɭɤɰɢɢ ɫɬɟɧ, ɩɨɤɪɵɬɢɹ ɢ ɩɟɪɟɤɪɵɬɢɹ, ɤɇ. 

ɉɪɢɧɢɦɚɟɦ: ܯ = ͵͵,ͷͳ ɤɇ∙ɦ; ܰ = ͺͶʹ,ͻ ɤɇ. ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ, 
ɩɨɥɭɱɚɟɦ 

 ݁଴ = ଷସ,ଶଽ଼ହ଴,ଶହ = Ͳ,ͲͶ ˏ. 

 
2.8.2 Ɋɚɫɱɟɬ ɩɪɨɫɬɟɧɤɚ ɩɨ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ (ɨɩɪɟɞɟɥɟɧɢɟ 

ɬɪɟɛɭɟɦɵɯ ɦɚɪɨɤ ɤɢɪɩɢɱɚ ɢ ɪɚɫɬɜɨɪɚ 
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Ɋɚɫɱɟɬ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ ɋɉ 15.13330.2012 - «Ʉɚɦɟɧɧɵɟ ɢ 
ɚɪɦɨɤɚɦɟɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ» [48]. ɂɦɟɟɦ: ݉௚ = ͳ,Ͳ; ݈଴ = ܪ = ʹ,ʹ͸ ɦ. 

Ɋɚɫɱёɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
ɉɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɩɪɨɫɬɟɧɤɚ ɛɟɡ ɭɱɟɬɚ ɱɟɬɜɟɪɬɟɣ: 
 А = ͳ,͸ͺ ∙ Ͳ,͵ͺ = Ͳ,͸Ͷ ˏଶ. 
 
Ɋɚɫɱёɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɠɚɬɢɸ ɤɥɚɞɤɢ ɢɡ ɨɛɵɤɧɨɜɟɧɧɨɝɨ ɤɢɪɩɢɱɚ 

ɦɚɪɤɢ 100 ɧɚ ɪɚɫɬɜɨɪɟ ɦɚɪɤɢ 75 [48, ɬɚɛɥ. 2]: 
 ܴ = ͳ,ͷ ʛʞ˃ = ͳͷͲͲ ɤɉɚ. 
 
ɍɩɪɭɝɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɤɥɚɞɤɢ: 1000 = ߙ [48, ɬɚɛɥ. 16] 
Ɋɚɫɱɟɬ ɜɧɟɰɟɧɬɪɟɧɧɨ ɫɠɚɬɵɯ ɧɟɚɪɦɢɪɨɜɚɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɤɚɦɟɧɧɵɯ 

ɤɨɧɫɬɪɭɤɰɢɣ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɩɨ ɮɨɪɦɭɥɟ 
 ே௠೒∙𝜑భ∙஺𝐶∙𝜔 ൑ ܴ, (2.55) 

 
ɝɞɟ ܣ˔ − ɩɥɨɳɚɞɶ ɫɠɚɬɨɣ ɱɚɫɬɢ ɫɟɱɟɧɢɹ ɩɪɢ ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɷɩɸɪɟ ɧɚɩɪɹɠɟɧɢɣ, 
ɫɦ2; 
      ܰ- ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.54); 
      ݉௚ - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ ɞɥɢɬɟɥɶɧɨɣ ɧɚɝɪɭɡɤɢ; 
      𝜑ଵ - ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɨɞɨɥɶɧɨɝɨ ɢɡɝɢɛɚ; 
      𝜔 - ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ [48, ɬɚɛɥ. 20]. 

ɉɥɨɳɚɞɶ ɫɠɚɬɨɣ ɱɚɫɬɢ ɫɟɱɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
௖ܣ  = ܣ ቀͳ − ଶ௘బℎ ቁ. (2.56) 

 
ɝɞɟ ܣ - ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɩɪɨɫɬɟɧɤɚ, ɦ2; 
      ݁଴ – ɷɤɫɰɟɧɬɪɢɫɢɬɟɬ ɨɬ ɫɭɦɦɚɪɧɨɣ ɧɚɝɪɭɡɤɢ ɫ ɩɨɤɪɵɬɢɹ, ɩɟɪɟɤɪɵɬɢɣ ɢ ɨɬ ɜɟɫɚ 
ɫɬɟɧɵ, ɦ; 
      ℎ - ɬɨɥɳɢɧɚ ɫɬɟɧɵ, ɦ. 

ɉɪɢɧɢɦɚɟɦ: ܣ = Ͳ,͸Ͷ ɦ2; ݁଴ = Ͳ,ͲͶ ɦ; ℎ = Ͳ,͵ͺ ɦ. ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ 
(2.56), ɩɨɥɭɱɚɟɦ 

௖ܣ  = Ͳ,͸Ͷ ∙ ቀͳ − ଶ∙଴,଴ସ଴,ଷ଼ ቁ = Ͳ,͹ͻ ɦ2. 

 
Ʉɨɷɮɮɢɰɢɟɧɬ ɩɪɨɞɨɥɶɧɨɝɨ ɢɡɝɢɛɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 𝜑ଵ = ሺ𝜑+𝜑೎ሻଶ .  (2.57) 
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ɝɞɟ 𝜑 − ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɨɞɨɥɶɧɨɝɨ ɢɡɝɢɛɚ ɞɥɹ ɜɫɟɝɨ ɫɟɱɟɧɢɹ ɜ ɩɥɨɫɤɨɫɬɢ 
ɞɟɣɫɬɜɢɹ ɢɡɝɢɛɚɸɳɟɝɨ ɦɨɦɟɧɬɚ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɪɚɫɱɟɬɧɨɣ ɜɵɫɨɬɟ ɷɥɟɦɟɧɬɚ 
[48, ɬɚɛɥ. 19]; 
      𝜑௖ − ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɨɞɨɥɶɧɨɝɨ ɢɡɝɢɛɚ ɞɥɹ ɫɠɚɬɨɣ ɱɚɫɬɢ ɫɟɱɟɧɢɹ, 
ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɮɚɤɬɢɱɟɫɤɨɣ ɜɵɫɨɬɟ ɷɥɟɦɟɧɬɚ ɩɨ [48, ɬɚɛɥ. 18] ɜ ɩɥɨɫɤɨɫɬɢ 
ɞɟɣɫɬɜɢɹ ɢɡɝɢɛɚɸɳɟɝɨ ɦɨɦɟɧɬɚ ɩɪɢ ɨɬɧɨɲɟɧɢɢ; 

ɉɪɢɜɟɞɟɧɧɚɹ ɝɢɛɤɨɫɬɶ ɩɪɨɫɬɟɧɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
ℎߣ  = ௟బℎ , (2.58) 

 
ɝɞɟ ݈଴ – ɜɵɫɨɬɚ ɨɬ ɭɪɨɜɧɹ ɩɨɥɚ ɞɨ ɭɪɨɜɧɹ ɜɟɪɯɚ ɨɤɧɚ, ɦ; 
      ℎ - ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.56). 

ɉɪɢɧɢɦɚɟɦ: ݈଴ = ʹ,ʹ͸ ɦ; ℎ = Ͳ,͵ͺ ɦ. ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (2.58), 
ɩɨɥɭɱɚɟɦ 

ℎߣ  = ଶ,ଶ଺଴,ଷ଼ = ͷ,ͻͷ. 

 
Ƚɢɛɤɨɫɬɶ ɫɠɚɬɨɣ ɱɚɫɬɢ ɫɟɱɟɧɢɹ ɩɪɨɫɬɟɧɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
ℎ௖ߣ  = ுℎ೎, (2.59) 

 
ɝɞɟ ℎ௖ – ɜɵɫɨɬɚ ɫɠɚɬɨɣ ɱɚɫɬɢ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɜ ɩɥɨɫɤɨɫɬɢ ɞɟɣɫɬɜɢɹ 
ɢɡɝɢɛɚɸɳɟɝɨ ɦɨɦɟɧɬɚ; 
 .ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.58) – ܪ      

Ⱦɥɹ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɫɟɱɟɧɢɹ ɜɵɫɨɬɚ ɫɠɚɬɨɣ ɱɚɫɬɢ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 ℎ௖ = ℎ − ʹ݁଴, (2.60) 
 

ɝɞɟ ℎ - ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.56); 
      ݁଴ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.56). 

ɉɪɢɧɢɦɚɟɦ: ℎ = Ͳ,͵ͺ ɦ; ݁଴ = Ͳ,Ͳ͵ͻ ɦ. ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (2.60), 
ɩɨɥɭɱɚɟɦ 

 ℎ௖ = Ͳ,͵ͺ − ʹ ∙ Ͳ,Ͳ͵ͻ = Ͳ,͵Ͳʹ ɦ. 
 
ɉɪɢɧɢɦɚɟɦ: ܪ = ʹ,ʹ͸ ɦ; ℎ௖ = Ͳ,͵Ͳʹ ɦ. ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (2,59), 

ɩɨɥɭɱɚɟɦ 
𝑖௖ߣ  = ଶ,ଶ଺଴,ଷ଴ଶ = ͹,Ͷͺ. 
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ɉɪɢɧɢɦɚɟɦ: 𝜑 = Ͳ,ͻ͸ͳ; 𝜑௖ = ͳ,ͲͶ. ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (2.57), 
ɩɨɥɭɱɚɟɦ 

 𝜑ଵ = ሺ଴,ଽ଺ଵ+ଵ,଴ସሻଶ = ͳ,Ͳ. 

 
ɉɪɢɧɢɦɚɟɦ: ܰ = ͺͷͲ,ʹͷ ɤɇ; ܣ௖ = Ͳ,͹ͻ ɫɦ2; ݉௚ = ͳ,Ͳ; 𝜑ଵ = ͳ,Ͳ; 𝜔 = ͳ,Ͳ. 
 ଼ହ଴,ଶହଵ∙ଵ∙଴,଻ଽ∙ଵ = ͳͲ͹͸,ʹ͹ ˍʞ˃ ൑ ͳͷͲͲ ˍʞ˃. 

 
ɍɫɥɨɜɢɟ ɩɪɨɱɧɨɫɬɢ ɜɵɩɨɥɧɟɧɨ. ɉɪɢɧɢɦɚɟɦ ɤɢɪɩɢɱɧɭɸ ɤɥɚɞɤɭ ɬɨɥɳɢɧɨɣ 

380 ɦɦ, ɜɵɩɨɥɧɟɧɧɭɸ ɢɡ ɩɨɥɧɨɬɟɥɨɝɨ ɤɟɪɚɦɢɱɟɫɤɨɝɨ ɤɢɪɩɢɱɚ ɦɚɪɤɢ Ɇ100 ɧɚ 
ɰɟɦɟɧɬɧɨ-ɩɟɫɱɚɧɨɝɨ ɪɚɫɬɜɨɪɟ ɦɚɪɤɢ Ɇ75. 

 
2.9 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɮɭɧɞɚɦɟɧɬɚ ɦɟɥɤɨɝɨ ɡɚɥɨɠɟɧɢɹ 
 
2.9.1 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
 
ɂɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɣ ɪɚɡɪɟɡ ɡɞɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.4. 
Ɏɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɪɭɧɬɨɜ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.4. 
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Ɋɢɫɭɧɨɤ 2.4 - ɂɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɣ ɪɚɡɪɟɡ 
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Ɍɚɛɥɢɰɚ 2.4 – Ɏɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɪɭɧɬɨɜ 

№ ɇɚɢɦɟɧɨɜɚɧɢɟ 
ℎ, 
ɦ 

ɉɥɨɬɧɨɫɬɶ, ɬ/ɦ3 
ɍɞɟɥɶɧɵɣ 
ɜɟɫ, ɤɇ/ɦ3 

ȼɥɚɠɧɨɫɬɶ ݁ ܵ௥ ܫ௅ 
ܿ, 

ɤɉɚ 
𝜑, 

ɝɪɚɞ 
 ,ܧ

Ɇɉɚ 
ܴ଴, ɤɉɚ ߩ ߩௗ ߩ௦ ߛ ߛௌ஻ ܹ ௅ܹ ௣ܹ 

1 
ɉɥɨɞɨɪɨɞɧɵɣ 

ɫɥɨɣ 
0,6 1,5 - - 15 - - - - - - - - - - - 

2 
ɋɭɝɥɢɧɨɤ 

ɬɭɝɨɩɥɚɫɬɢɱɧɵɣ 
1,4 1,71 1,39 2,71 17,1 - 0,23 0,32 0,20 0,953 0,65 0,30 21 19 2,90 160 

3 
ɋɭɝɥɢɧɨɤ 

ɝɪɚɜɟɥɢɫɬɵɣ 
5 1,74 - - 17,4 - 0,22 0,30 0,20 - - 0,18 4 28 22 400 

4 
ɋɭɝɥɢɧɨɤ 

ɩɨɥɭɬɜɟɪɞɵɣ 
0,8 1,77 1,45 2,71 17,7 - 0,22 0,33 0,20 0,852 0,73 0,23 35 19 4,93 210 

5 ɋɭɩɟɫɶ ɬɜɟɪɞɚɹ 1,5 1,82 1,53 2,7 18,2 - 0,19 0,25 0,19 0,77 0,68 - 16 22 5,6 200 

6 
ɋɭɝɥɢɧɨɤ 

ɬɭɝɨɩɥɚɫɬɢɱɧɵɣ 
1,2 1,84 1,48 2,71 18,4 - 0,24 0,32 0,20 0,837 0,79 0,38 31 18 4,4 200 

7 
ɋɭɝɥɢɧɨɤ 

ɬɭɝɨɩɥɚɫɬɢɱɧɵɣ 
ɜɨɞɨɧɚɫɵɳɟɧɧɵɣ 

0,7 1,84 1,48 2,71 - 4,57 0,24 0,32 0,20 0,837 1 0,38 31 18 4,4 200 

8 
Ƚɥɢɧɚ 

ɩɨɥɭɬɜɟɪɞɚɹ 
1,6 1,96 1,58 2,74 19,6 

- 
0,24 0,39 0,20 0,716 0,91 0,21 51 20 6,51 350 

9 
ɋɭɝɥɢɧɨɤ 

ɦɹɝɤɨɩɥɚɫɬɢɱɧɵɣ 
1,4 1,83 1,44 2,71 18,3 

- 
0,27 0,31 0,19 0,878 0,83 0,64 24 18 3,47 140 

10 
ɋɭɩɟɫɶ 

ɩɥɚɫɬɢɱɧɚɹ 
1,3 1,83 1,49 2,7 18,3 

- 
0,23 0,26 0,20 0,815 0,76 0,58 17 22 5,1 170 

11 
ɋɭɝɥɢɧɨɤ 

ɬɭɝɨɩɥɚɫɬɢɱɧɵɣ 
4,6 1,84 1,48 2,71 18,4 - 0,24 0,32 0,20 0,837 0,79 0,38 31 18 4,4 200 

 
  



 

52 

К
П 

Ⱦ
ɉɨɞɩ

№ 
ɞɨɤɭ
ɦɟɧɬɚ

П
ГС

2.9.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɧɚɝɪɭɡɨɤ ɧɚ ɮɭɧɞɚɦɟɧɬ  
 
ɋɛɨɪ ɧɚɝɪɭɡɨɤ ɧɚ ɧɚɢɛɨɥɟɟ ɧɚɝɪɭɠɟɧɧɭɸ ɫɬɟɧɭ ɩɨ ɨɫɢ 5-7/Ⱥ ɩɪɢɜɟɡɟɧ ɜ 

ɬɚɛɥɢɰɚɯ 2.5, 2.6, 2.7, 2.8. 
 

Ɍɚɛɥɢɰɚ 2.5 - ɋɛɨɪ ɧɚɝɪɭɡɨɤ ɨɬ ɩɨɤɪɵɬɢɹ 
№ 
ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɇɨɪɦɚɬɢɜɧɚɹ 
ɧɚɝɪɭɡɤɚ, ɤɇ/ɦ2 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɧɚɞɟɠɧɨɫɬɢ ɩɨ 

ɧɚɝɪɭɡɤɟ Ȗf 

Ɋɚɫɱɟɬɧɚɹ ɧɚɝɪɭɡɤɚ, 
ɤɇ/ɦ2 

1 2 3 4 5 
 ɉɨɫɬɨɹɧɧɚɹ ɧɚɝɪɭɡɤɚ 
1 Ɇɟɬɚɥɥɢɱɟɪɟɩɢɰɚ Ɇɉ 

Ɇɨɧɬɟɪɪɟɣ ሺߩ = ͹ͺ,ͷ ˍʜ/ˏଷሻ 

0,0471 1,05 0,049 

2 Ɉɛɪɟɲɟɬɤɚ ɢɡ ɞɨɫɨɤ 100ɯ32 
ɦɦ ሺߩ = ͷ,ʹ ˍʜ/ˏଷሻ 

0,048 1,1 0,053 

3 ɉɥɢɬɵ ɌȿɏɇɈɅȺɃɌ 
ɈɉɌɂɆȺ ሺߩ = Ͳ,͵ͷ ˍʜ/ˏଷሻ 

0,077 1,2 0,092 

4 ɋɬɪɨɩɢɥɚ 200ɯ75 ɦɦ ሺߩ = ͷ,ʹ ˍʜ/ˏଷሻ 
0,078 1,1 0,086 

5 ɉɨɲɢɜɤɚ ɢɡ ɞɨɫɨɤ ሺߩ = ͷ,ʹ ˍʜ/ˏଷሻ 
0,104 1,1 0,114 

6 ɒɬɭɤɚɬɭɪɤɚ ɩɨ ɫɟɬɤɟ ሺߩ = ͳ͹ ˍʜ/ˏଷሻ 
0,51 1,1 0,561 

 ɂɬɨɝɨ ɩɨɫɬɨɹɧɧɚɹ 0,864  0,955 
 ȼɪɟɦɟɧɧɚɹ ɧɚɝɪɭɡɤɚ 
 ɋɧɟɝɨɜɚɹ ɧɚɝɪɭɡɤɚ 1,5 1,4 2,1 
 ɂɬɨɝɨ ɜɪɟɦɟɧɧɚɹ 1,5  2,1 
 ɂɬɨɝɨ ɩɨɥɧɚɹ 2,364  3,055 

 
ɇɚɝɪɭɡɤɚ ɧɚ ɩɨɤɪɵɬɢɟ: 
 ˍܰ˓ = ͵,Ͳͷͷ ∙ ͸,ͺͳ = ʹͲ,ͺͲ ˍʜ. 
 

Ɍɚɛɥɢɰɚ 2.6 - ɋɛɨɪ ɧɚɝɪɭɡɨɤ ɨɬ ɦɟɠɞɭɷɬɚɠɧɨɝɨ ɩɟɪɟɤɪɵɬɢɹ 

 

№ 
ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɇɨɪɦɚɬɢɜɧɚɹ 

ɧɚɝɪɭɡɤɚ, ɤɇ/ɦ2 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɧɚɞɟɠɧɨɫɬɢ ɩɨ 

ɧɚɝɪɭɡɤɟ Ȗf 

Ɋɚɫɱɟɬɧɚɹ 
ɧɚɝɪɭɡɤɚ, 

ɤɇ/ɦ2 
1 2 3 4 5 
 ɉɨɫɬɨɹɧɧɚɹ ɧɚɝɪɭɡɤɚ 

1 

Ʌɢɧɨɥɟɭɦ ɧɚ ɜɫɩɟɧɟɧɧɨɣ 
ɬɟɩɥɨɡɜɭɤɨɢɡɨɥɹɰɢɨɧɧɨɣ ɨɫɧɨɜɟ 
ȽɈɋɌ 18108-2016 ɧɚ ɦɚɫɬɢɤɟ, δ = 

5 ɦɦ; 

0,09 1,2 0,108 
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К
П 

Ⱦ
ɉɨɞɩ

№ 
ɞɨɤɭ
ɦɟɧɬɚ

П
ГС

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.6 

 
ɇɚɝɪɭɡɤɚ ɨɬ ɜɫɟɯ ɩɟɪɟɤɪɵɬɢɣ: 
 𝑵 ˒˓ = ૢ, ૝૚૝ ∙ ૟ ∙ ૟, ૡ૚ = ૜ૡ૝, ૟૟ ˍʜ. 
 

Ɍɚɛɥɢɰɚ 2.7 – ɋɛɨɪ ɧɚɝɪɭɡɨɤ ɨɬ ɫɬɟɧ 

 
ɇɚɝɪɭɡɤɚ ɨɬ ɫɬɟɧ: 
 𝑵˔˕ = ૚૟૙, ૙ૠ ∙ ૚ = ૚૟૙, ૠ ɤɇ. 
 
Ɍɚɤɠɟ ɩɨɞ ɧɚɪɭɠɧɭɸ ɫɬɟɧɭ ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɩɹɬɶ ɛɥɨɤɚ ɎȻɋ 24.6.6. ɂɯ 

ɫɨɛɫɬɜɟɧɧɵɣ ɜɟɫ ɪɚɜɟɧ 
 𝑵˒ˑˇ = 𝑽 ∙ 𝒏 ∙ 𝝆 ∙ 𝜸𝒇, (2.61) 
 

ɝɞɟ ܸ – ɨɛɴɟɦ ɛɥɨɤɚ, ɦ3; 
 ;ɩɥɨɬɧɨɫɬɶ, ɤɇ/ɦ3 – ߩ      

№ 
ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɇɨɪɦɚɬɢɜɧɚɹ 

ɧɚɝɪɭɡɤɚ, ɤɇ/ɦ2 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɧɚɞɟɠɧɨɫɬɢ ɩɨ 

ɧɚɝɪɭɡɤɟ Ȗf 

Ɋɚɫɱɟɬɧɚɹ 
ɧɚɝɪɭɡɤɚ, 

ɤɇ/ɦ2 
1 2 3 4 5 
 ɉɨɫɬɨɹɧɧɚɹ ɧɚɝɪɭɡɤɚ 

2 
ɋɬɹɠɤɚ ɢɡ ɰɟɦɟɧɬɧɨ-ɩɟɫɱɚɧɨɝɨ ɪ-

ɪɚ Ɇ150, δ = 30 ɦɦ; 0,54 1,3 0,702 

3 
Ɂɜɭɤɨɢɡɨɥɹɰɢɹ - ɩɥɢɬɚ ɉ-175 
(ȽɈɋɌ 9573-2012), δ = 40 ɦɦ; 0,07 1,2 0,084 

4 
ɋɬɹɠɤɚ ɢɡ ɰɟɦɟɧɬɧɨ-ɩɟɫɱɚɧɨɝɨ ɪ-

ɪɚ Ɇ150, δ = 30 ɦɦ; 0,54 1,3 0,702 

5 
Ɇɧɨɝɨɩɭɫɬɨɬɧɚɹ ɫɛɨɪɧɚɹ ɩɥɢɬɚ 
ɩɟɪɟɤɪɵɬɢɹ ɫ ɨɦɨɧɨɥɢɱɢɜɚɧɢɟɦ 
ɲɜɨɜ ɉɄ68.15-7ɚ IVɬ, δ = 220 ɦɦ 

5,5 1,1 6,05 

 ɂɬɨɝɨ ɩɨɫɬɨɹɧɧɚɹ ɧɚɝɪɭɡɤɚ 6,74  7,646 
 ȼɪɟɦɟɧɧɚɹ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɚɹ 

ɧɚɝɪɭɡɤɚ 1,5 1,3 1,95 

 ɂɬɨɝɨ ɜɪɟɦɟɧɧɚɹ ɧɚɝɪɭɡɤɚ 1,5  1,95 
 ɂɬɨɝɨ ɩɨɥɧɚɹ 8,24  9,414 

№ 
ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɇɨɪɦɚɬɢɜɧɚɹ 

ɧɚɝɪɭɡɤɚ, ɤɇ/ɦ2 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɧɚɞɟɠɧɨɫɬɢ ɩɨ 

ɧɚɝɪɭɡɤɟ Ȗf 

Ɋɚɫɱɟɬɧɚɹ 
ɧɚɝɪɭɡɤɚ, ɤɇ/ɦ 

1 2 3 4 5 
 ɉɨɫɬɨɹɧɧɚɹ ɧɚɝɪɭɡɤɚ 

1 
Ʉɢɪɩɢɱɧɚɹ ɫɬɟɧɚ, 380 ɦɦ ሺߩ = ͳͺ ˍʜ/ˏଷሻ 

145,52 1,1 160,07 

 ɂɬɨɝɨ ɩɨɥɧɚɹ 145,52  160,07 
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      ݊ – ɤɨɥɢɱɟɫɬɜɨ ɛɥɨɤɨɜ, ɲɬ; 
 .௙ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟߛ      

ɉɪɢɧɢɦɚɟɦ: ܸ = Ͳ,ͺ͵ ɦ3; ݊ = ͷ ɲɬ; ߩ = ʹͷ ɤɇ/ɦ3; ߛ௙ = ͳ,ͳ. ɉɨɞɫɬɚɜɥɹɟɦ ɜ 
ɮɨɪɦɭɥɭ (2.61), ɩɨɥɭɱɚɟɦ ଵܰ = Ͳ,ͺ͵ ∙ ͷ ∙ ʹͷ ∙ ͳ,ͳ = ͳͳͶ,ͳʹͷ ɤɇ. 

 
ɋɭɦɦɚɪɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɮɭɧɞɚɦɟɧɬ ɫɨɫɬɚɜɥɹɟɬ: 

 ˑܰ˄˜ = ʹͲ,ͺ + ͵ͺͶ,͸͸ + ͳ͸Ͳ,Ͳ͹ + ͳͳͶ,ͳʹͷ = ͸͹ͻ,͸ͷͷ ɤɇ. 
 

2.9.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɝɥɭɛɢɧɵ ɡɚɥɨɠɟɧɢɹ ɮɭɧɞɚɦɟɧɬɚ 
 
Ɇɢɧɢɦɚɥɶɧɭɸ ɝɥɭɛɢɧɭ ɡɚɥɨɠɟɧɢɹ ɮɭɧɞɚɦɟɧɬɨɜ ɜɨ ɜɫɟɯ ɝɪɭɧɬɚɯ, ɤɪɨɦɟ 

ɫɤɚɥɶɧɵɯ, ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɧɢɦɚɬɶ ɧɟ ɦɟɧɟɟ 0,5ɦ, ɫɱɢɬɚɹ ɨɬ ɩɨɜɟɪɯɧɨɫɬɢ 
ɩɥɚɧɢɪɨɜɤɢ ɢ ɧɚ 0,4 ɦ ɨɬ ɩɨɥɚ ɩɨɞɜɚɥɚ.  

ɍɪɨɜɟɧɶ ɡɟɦɥɢ ɧɚɯɨɞɢɬɫɹ ɧɚ ɨɬɦɟɬɤɟ - 1.580 ɦ. Ɂɞɚɧɢɟ ɢɦɟɟɬ ɩɨɞɜɚɥ ɝɥɭɛɢɧɨɣ 
– 4,2 ɦ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɜ ɥɸɛɨɦ ɫɥɭɱɚɟ ɩɨɞɨɲɜɚ ɮɭɧɞɚɦɟɧɬɚ ɛɭɞɟɬ ɧɢɠɟ ɝɥɭɛɢɧɵ 
ɩɪɨɦɟɪɡɚɧɢɹ, ɬ.ɤ. ɞɥɹ ɝ. Ʉɪɚɫɧɨɹɪɫɤ dfn = 2,5 ɦ.  

ɇɚɡɧɚɱɚɟɦ ɝɥɭɛɢɧɭ ɡɚɥɨɠɟɧɢɹ ɮɭɧɞɚɦɟɧɬɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɤɨɧɫɬɪɭɤɬɢɜɧɵɦɢ ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɡɞɚɧɢɹ ɪɚɜɧɨɣ 3,3 ɦ, ɭɱɢɬɵɜɚɹ, ɱɬɨ ɜɵɫɨɬɚ 
ɮɭɧɞɚɦɟɧɬɚ ɞɨɥɠɧɚ ɛɵɬɶ ɤɪɚɬɧɨɣ 0,3 ɦ. ȼɵɫɨɬɭ ɩɥɢɬɵ ɩɪɢɧɢɦɚɟɦ 0,5 ɦ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨɫɬɚɜɢɦ ɮɭɧɞɚɦɟɧɬɧɭɸ ɩɥɢɬɭ ɜɨ 3-ɣ ɫɥɨɣ –ɫɭɝɥɢɧɨɤ 
ɝɪɚɜɟɥɢɫɬɵɣ, ɫ ɡɚɝɥɭɛɥɟɧɢɟɦ ɜ ɧɟɝɨ ɧɚ 1,3 ɦ ɢ ɨɬɦɟɬɤɚ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ 
ɫɨɫɬɚɜɢɬ -4.880 ɦ. 

 
2.9.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɯ ɪɚɡɦɟɪɨɜ ɮɭɧɞɚɦɟɧɬɚ ɢ ɪɚɫɱɟɬɧɨɝɨ 

ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɝɪɭɧɬɚ 
 
ɉɪɟɞɜɚɪɢɬɟɥɶɧɚɹ ɩɥɨɳɚɞɶ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
ܣ  = ேˑ˄˜ோబ−ఊ˔˓∙ௗ, (2.62) 

 
ɝɞɟ ˑܰ˄˜ – ɦɚɤɫɢɦɚɥɶɧɚɹ ɫɭɦɦɚ ɧɨɪɦɚɬɢɜɧɵɯ ɜɟɪɬɢɤɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ, 
ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɨɛɪɟɡɟ ɮɭɧɞɚɦɟɧɬɚ, ɤɇ; 
      ܴ଴ – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɪɭɧɬɚ, ɤɇ/ɦ2; 
ߛ̝       ˓ – ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɭɞɟɥɶɧɨɝɨ ɜɟɫɚ ɝɪɭɧɬɚ ɢ ɛɟɬɨɧɚ, ̝ߛ ˓ = ʹͲ ˍʜ/ˏଷ; 
      ݀ – ɝɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ, ɦ. 

ɉɪɢɧɢɦɚɟɦ: ˑܰ˄˜ = ͸͹ͻ,͸ͷͷ ɤɇ; ܴ଴ = ͶͲͲ ɤɉɚ; ̝ߛ ˓ = ʹͲ ɤɇ/ɦ3; ݀ = ͵,͵ ɦ. 
ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (2.62), ɩɨɥɭɱɚɟɦ 

ܣ  = ଺଻ଽ,଺ହହସ଴଴−ଶ଴∙ଷ,ଷ = ʹ,ͺʹ ɦ2. 
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Ⱦɥɹ ɥɟɧɬɨɱɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ ɪɚɫɱɟɬ ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ 1ɩ.ɦ. ɞɥɢɧɵ ɮɭɧɞɚɦɟɧɬɚ, 
ɩɨɷɬɨɦɭ ɲɢɪɢɧɭ ɩɨɞɨɲɜɵ ɧɚɯɨɞɹɬ ɩɨ ɮɨɪɦɭɥɟ 

 ܾ = √ ஺ଵ ˒ˑˆ.ˏ =  (2.63) ,ܣ√

 
ɝɞɟ A – ɩɥɨɳɚɞɶ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ, ɦ2. 

ɉɪɢɧɢɦɚɟɦ ܣ = ʹ,ͺʹ ɦ2. ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (2.63), ɩɨɥɭɱɚɟɦ 
 b = √ʹ,ͺʹ = ͳ,͸͹ͻ ɦ. 
 
ɉɪɢɧɢɦɚɟɦ ɲɢɪɢɧɭ ɩɨɞɨɲɜɵ 2 ɦ. 
ɍɬɨɱɧɹɟɦ ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɪɭɧɬɚ ɩɨ ɮɨɪɦɭɥɟ 
 ܴ = ఊ೎భ·ఊ೎మ௞ ఊܯ] ∙ ݇௭ ∙ ܾ ∙ ூூ  + ′௚݀ଵூூܯ +  ௖˔ூூ], (2.64)ܯ

 
ɝɞɟ ߛ௖ଵ,ߛ௖ଶ – ɤɨɷɮɮɢɰɢɟɧɬɵ ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ; ݇ – ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ c ɢ φ; ݇௭ – ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɪɚɜɧɵɦ 1,0 ɩɪɢ ɲɢɪɢɧɟ ɮɭɧɞɚɦɟɧɬɨɜ d<10 ɦ;  ܯఊ, ܯ௚,ܯ௖ – ɤɨɷɮɮɢɰɢɟɧɬɵ, ɡɚɜɢɫɹɳɢɟ ɨɬ φ; ܾ – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ, ɦ; ݀ଵ – ɩɪɢɜɟɞɟɧɧɚɹ ɝɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɮɭɧɞɚɦɟɧɬɨɜ ɨɬ ɩɨɥɚ ɩɨɞɜɚɥɚ, ɦ; 

ூூ – ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɭɞɟɥɶɧɨɝɨ ɜɟɫɚ ɝɪɭɧɬɚ ɧɢɠɟ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ 
(ɫɪɟɞɧɟɜɡɜɟɲɟɧɧɨɟ – ɩɪɢ ɫɥɨɢɫɬɨɦ ɧɚɩɥɚɫɬɨɜɚɧɢɢ ɞɨ ɝɥɭɛɢɧɵ z = b); 

ூூ′  – ɫɪɟɞɧɟɜɡɜɟɲɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɭɞɟɥɶɧɨɝɨ ɜɟɫɚ ɝɪɭɧɬɚ ɜɵɲɟ ɩɨɞɨɲɜɵ 
ɮɭɧɞɚɦɟɧɬɚ; ˔ூூ – ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɭɞɟɥɶɧɨɝɨ ɫɰɟɩɥɟɧɢɹ ɝɪɭɧɬɚ ɩɨɞ ɩɨɞɨɲɜɨɣ 
ɮɭɧɞɚɦɟɧɬɚ. 

ɋɪɟɞɧɟɜɡɜɟɲɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɭɞɟɥɶɧɨɝɨ ɜɟɫɚ ɝɪɭɧɬɚ ɜɵɲɟ ɩɨɞɨɲɜɵ 
ɮɭɧɞɚɦɟɧɬɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

′ூூߛ  = ∑ 𝑖ߛ ∙ ℎ𝑖ௗ , (2.65) 

 
ɝɞɟ ߛ𝑖 – ɭɞɟɥɶɧɵɣ ɜɟɫ i-ɝɨ ɝɪɭɧɬɚ, ɤɇ/ɦ3; ℎ𝑖 – ɦɨɳɧɨɫɬɶ i-ɝɨ ɫɥɨɹ ɝɪɭɧɬɚ, ɦ; ݀ – ɝɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɮɭɧɞɚɦɟɧɬɚ, ɦ. 

ɉɪɢɧɢɦɚɟɦ: ߛଵ = ͳͷ ɤɇ/ɦ3; ߛଶ = ͳ͹,ͳ ɤɇ/ɦ3; ߛଷ = 17,4 ɤɇ/ɦ3; ℎଵ = Ͳ,͸ ɦ; ℎଶ =ͳ,Ͷ ɦ; ℎଷ = ͳ,͵ ɦ; ݀ = ͵,͵ ɦ. ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (2.65), ɩɨɥɭɱɚɟɦ 
′ூூߛ  = ଵହ∙଴,଺ଷ,ଷ + ଵ଻,ଵ∙ଵ,ସଷ,ଷ + ଵ଻,ସ∙ଵ,ଷଷ,ଷ = ͳ͸,ͺͶ. 
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ɋɪɟɞɧɟɜɡɜɟɲɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɭɞɟɥɶɧɨɝɨ ɜɟɫɚ ɝɪɭɧɬɚ ɧɢɠɟ ɩɨɞɨɲɜɵ 
ɮɭɧɞɚɦɟɧɬɚ: 

ூூߛ  = ∑ 𝑖ߛ ∙ ℎ𝑖௕ , (2.66) 

 
ɝɞɟ ߛ𝑖 – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.65); ℎ𝑖 – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.65); ܾ – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ, ɦ. 

ɉɪɢɧɢɦɚɟɦ: ߛଷ = ͳ͹,Ͷ ɤɇ/ɦ3; ℎଷ = ͵,͹ ɦ; ܾ = ʹ,Ͳ ɦ. ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ 
(2.66), ɩɨɥɭɱɚɟɦ 

ூூߛ  = ଵ଻,ସ∙ଷ,଻ଶ = ͵ʹ,ͳͻ. 

 
ɉɪɢɜɟɞɟɧɧɚɹ ɝɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɮɭɧɞɚɦɟɧɬɨɜ ɨɬ ɩɨɥɚ ɩɨɞɜɚɥɚ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɩɨ ɮɨɪɦɭɥɟ 
 ݀ଵ = ℎ௦ + ℎ೎೑∙ఊ೎೑ఊ𝐼𝐼′ , (2.67) 

 
ɝɞɟ ℎ௦ - ɬɨɥɳɢɧɚ ɫɥɨɹ ɝɪɭɧɬɚ ɜɵɲɟ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ ɫɨ ɫɬɨɪɨɧɵ ɩɨɞɜɚɥɚ, ɦ; 
      ℎ௖௙ - ɬɨɥɳɢɧɚ ɤɨɧɫɬɪɭɤɰɢɢ ɩɨɥɚ ɩɨɞɜɚɥɚ, ɦ; 
 ;௖௙ - ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɭɞɟɥɶɧɨɝɨ ɜɟɫɚ ɤɨɧɫɬɪɭɤɰɢɢ ɩɨɥɚ ɩɨɞɜɚɥɚ, ɤɇ/ɦ3ߛ      
′ூூߛ        - ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.64). 

ɉɪɢɧɢɦɚɟɦ: ℎ௦ = ʹ,ͺ ɦ; ℎ௖௙ = Ͳ,͵ ɦ; ߛ௖௙ = ͳͺ ɤɇ/ɦ3; ߛூூ′ = ͳ͸,ͺͶ ɤɇ/ɦ3. 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (2.67),ɩɨɥɭɱɚɟɦ 

 ݀ଵ = ʹ,ͺ + ଴,ଷ∙ଵ଼ଵ଺,଼ସ = ͵,ͳʹ ɦ. 
 
ɉɪɢɧɢɦɚɟɦ: ߛ௖ଵ = ͳ,ʹͷ; ߛ௖ଶ = ͳ,ͳ; ݇ = ͳ; ݇௭ = ͳ; ܯఊ = Ͳ,ͻͺ; ܯ௤ = Ͷ,ͻ͵; ܯ௖ = ͹,ͶͲ; ܾ = ʹ,Ͷ ɦ; ݀ଵ = ͵,ͳʹ ɦ; ூூ = ͵ʹ,ͳͻ; ூூ′ = ͳ͸,ͺͶ; ˔ூூ = Ͷ. ɉɨɞɫɬɚɜɥɹɟɦ ɜ 

ɮɨɪɦɭɥɭ (2.64), ɩɨɥɭɱɚɟɦ 
 ܴଵ = ଵ,ଶହ∙ଵଵ ∙ [Ͳ,ͻͺ ∙ ͳ ∙ ʹ ∙ ͵ʹ,ͳͻ + Ͷ,ͻ͵ ∙ ͵,ͳʹ ∙ ͳ͸,ͺͶ + ͹,Ͷ ∙ Ͷ] = Ͷ͵ͻ,͸ͷ ɤɉɚ. 

 
Ɍɚɤ ɤɚɤ ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ 439,65 ɤɉɚ ɩɪɟɜɵɲɚɟɬ R0 = 400 ɤɉɚ, ɧɨ ɧɟ 

ɛɨɥɟɟ ɱɟɦ ɧɚ 10-15%, ɬɨ ɩɪɢɧɹɬɵɟ ɪɚɡɦɟɪɵ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ ɨɫɬɚɜɥɹɸɬ ɞɥɹ 
ɞɚɥɶɧɟɣɲɟɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ. 

ɉɪɢɧɢɦɚɟɦ ɮɭɧɞɚɦɟɧɬɧɭɸ ɩɥɢɬɭ ɎɅ20.24-2 ɫ ɪɚɡɦɟɪɚɦɢ b = 2,0 ɦ, l = 2,4 ɦ, 

h = 0,5 ɦ. 
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2.9.5 ɉɪɢɜɟɞɟɧɢɟ ɧɚɝɪɭɡɨɤ ɤ ɩɨɞɨɲɜɟ ɮɭɧɞɚɦɟɧɬɚ 
 
Ⱦɥɹ ɥɟɧɬɨɱɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ ɩɪɢɜɟɞɟɧɢɟ ɧɚɝɪɭɡɨɤ ɤ ɩɨɞɨɲɜɟ ɡɚɤɥɸɱɚɟɬɫɹ ɜ 

ɞɨɛɚɜɥɟɧɢɢ ɤ ɧɚɝɪɭɡɤɟ ɨɬ ɜɵɲɟɥɟɠɚɳɢɣ ɤɨɧɫɬɪɭɤɰɢɣ ɩɨɝɨɧɧɨɣ ɧɚɝɪɭɡɤɢ ɨɬ 

ɮɭɧɞɚɦɟɧɬɚ 

ɉɪɢɜɟɞɟɧɧɨɟ ɩɪɨɞɨɥɶɧɨɟ ɭɫɢɥɢɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 ܰ′ = ˑܰ˄˜ + ˗ܰ, (2.68) 
 

ɝɞɟ ˑܰ˄˜ – ɧɚɝɪɭɡɤɚ, ɩɟɪɟɞɚɸɳɚɹɫɹ ɨɬ ɜɵɲɟɥɟɠɚɳɢɣ ɤɨɧɫɬɪɭɤɰɢɣ, ɤɇ; ˗ܰ – ɧɚɝɪɭɡɤɚ ɨɬ ɜɟɫɚ ɮɭɧɞɚɦɟɧɬɚ, ɤɇ. 
ɇɚɝɪɭɡɤɚ ɨɬ ɜɟɫɚ ɮɭɧɞɚɦɟɧɬɚ ɪɚɜɧɚ:  
 ˗ܰ = ݀ ∙ ܾ ∙ ߛ̝ ˓, (2.69) 
 

ɝɞɟ ݀ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.65); 
      ܾ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.66); 
ߛ̝       ˓ -  ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.62). 

ɉɪɢɧɢɦɚɟɦ: ݀ = ͵,͵ ɦ; ܾ = ʹ,Ͳ ɦ; ̝ߛ ˓ = ʹͲ ɤɇ/ɦ3. ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ 
(2.69), ɩɨɥɭɱɚɟɦ 

 ˗ܰ = ͵,͵ ∙ ʹ,Ͳ ∙ ʹͲ = ͳ͵ʹ,Ͳ ɤɇ. 
 
ɉɪɢɜɟɞɟɧɧɨɟ ɩɪɨɞɨɥɶɧɨɟ ɭɫɢɥɢɟ ɪɚɜɧɨ: 
 ܰ′ = ͸͹ͻ,͸ͷͷ + ͳ͵ʹ,Ͳ = ͺͳͳ,͸͸ ɤɇ. 
 
Ɇɨɦɟɧɬɨɜ ɢ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ ɩɪɢ ɪɚɛɨɬɟ ɥɟɧɬɨɱɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ 

ɩɨɞ ɫɬɟɧɭ ɧɟ ɜɨɡɧɢɤɚɟɬ, ɬɚɤ ɤɚɤ ɨɫɶ ɮɭɧɞɚɦɟɧɬɚ ɫɨɜɩɚɞɚɟɬ ɫ ɨɫɶɸ ɫɬɟɧɵ, ɚ 
ɷɤɫɰɟɧɬɪɢɫɢɬɟɬɵ ɧɚɝɪɭɡɨɤ, ɩɪɟɞɚɜɚɟɦɵɯ ɧɚ ɫɬɟɧɵ ɩɨɤɪɵɬɢɹɦɢ ɢ ɩɟɪɟɤɪɵɬɢɹɦɢ, 
ɩɪɢ ɪɚɫɱɟɬɟ ɮɭɧɞɚɦɟɧɬɨɜ ɧɟ ɭɱɢɬɵɜɚɸɬɫɹ. 

 
2.9.6 Ɉɩɪɟɞɟɥɟɧɢɟ ɞɚɜɥɟɧɢɣ ɩɨɞ ɩɨɞɨɲɜɨɣ ɮɭɧɞɚɦɟɧɬɚ 
 
Ⱦɥɹ ɥɟɧɬɨɱɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ ɩɪɨɜɟɪɤɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɬɨɥɶɤɨ ɩɨ ɭɫɥɨɜɢɸ: 
 ̝ܲ ˓ ൑ ܴ, (2.70) 
 
ɋɪɟɞɧɟɟ ɞɚɜɥɟɧɢɟ ɧɚ ɝɪɭɧɬ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 ̝ܲ ˓ = ே′௕ , (2.71) 
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ɝɞɟ ܰ′ – ɩɪɢɜɟɞɟɧɧɨɟ ɩɪɨɞɨɥɶɧɨɟ ɭɫɢɥɢɟ, ɤɇ; 
      ܾ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.66). 

ɉɪɢɧɢɦɚɟɦ: ܰ′ = ͺͳͳ,͸͸ ɤɇ; ܾ = ʹ,Ͳ ɦ. ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (2.70), 
ɩɪɨɜɟɪɹɟɦ ɭɫɥɨɜɢɟ 

 ̝ܲ ˓ = ଼ଵଵ,଺଺ଶ = ͶͲͷ,ͺ͵ > Ͷ͵ͻ,͸͸ ɤɇ. 
 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɟɧɨ. 
 
2.9.7 Ɉɩɪɟɞɟɥɟɧɢɟ ɫɪɟɞɧɟɣ ɨɫɚɞɤɢ ɦɟɬɨɞɨɦ ɩɨɫɥɨɣɧɨɝɨ ɫɭɦɦɢɪɨɜɚɧɢɹ 
 
Ɋɚɫɱɟɬ ɨɫɧɨɜɚɧɢɹ ɩɨ ɞɟɮɨɪɦɚɰɢɹɦ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɪɨɜɟɪɤɟ ɭɫɥɨɜɢɹ 
 ܵ ൑ ܵ௨,  (2.72) 
 

ɝɞɟ S – ɨɠɢɞɚɟɦɚɹ ɞɟɮɨɪɦɚɰɢɹ ɮɭɧɞɚɦɟɧɬɚ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɪɚɫɱɟɬɨɦ ɩɪɢ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɮɭɧɞɚɦɟɧɬɚ; 
        Su– ɩɪɟɞɟɥɶɧɚɹ ɫɨɜɦɟɫɬɧɚɹ ɞɟɮɨɪɦɚɰɢɹ ɨɫɧɨɜɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ. Ⱦɥɹ 
ɦɧɨɝɨɷɬɚɠɧɵɯ ɤɢɪɩɢɱɧɵɯ ɡɞɚɧɢɣ ɡɧɚɱɟɧɢɟ ܵ௨ ɪɚɜɧɹɟɬɫɹ 18 ɫɦ. 

Ɋɚɡɛɢɜɚɟɦ ɝɪɭɧɬ ɧɚ ɫɥɨɢ: 
 ℎ𝑖 ൑ Ͳ,Ͷ ∙ ܾ, (2.73) 
 

ɝɞɟ ℎ𝑖 – ɦɨɳɧɨɫɬɶ i − ɝɨ ɫɥɨɹ, ɦ; 
      ܾ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.66). 

Ⱦɚɜɥɟɧɢɟ ɧɚ ɭɪɨɜɧɟ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 𝜎௭௚,଴ = ′ூூߛ ∙ ݀, (2.74) 
 

ɝɞɟ ߛூூ′  - ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.64); 
      ݀ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.65). 

ɉɪɢɧɢɦɚɟɦ: ߛூூ′ = ͳ͸,ͺ͵; ݀ = ͵,͵ ɦ. ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (2.74), ɩɨɥɭɱɚɟɦ 
 𝜎௭௚,଴ = ͳ͸,ͺͶ ∙ ͵,͵ = ͷͷ,ͷ͹ ɤɉɚ. 
 
Ⱦɚɜɥɟɧɢɟ ɧɢɠɟɥɟɠɚɳɟɝɨ ɫɥɨɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 𝜎௭௚,𝑖 = 𝜎௭௚,଴ + 𝛴ߛ𝑖 ∙ ℎ𝑖, (2.75) 
 

ɝɞɟ 𝜎௭௚,଴ - ɞɚɜɥɟɧɢɟ ɧɚ ɭɪɨɜɧɟ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ, ɤɉɚ; 
 ;𝑖 - ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.65)ߛ      
      ℎ𝑖 – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.73). 
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Ⱦɨɩɨɥɧɢɬɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɩɨɞ ɩɨɞɨɲɜɨɣ ɮɭɧɞɚɦɟɧɬɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ 

 
ɪ଴ = ɪɫɪ − 𝜎௭௚,଴, (2.76) 

 
ɝɞɟ ɪɫɪ – ɫɪɟɞɧɟɟ ɞɚɜɥɟɧɢɟ ɨɬ ɮɭɧɞɚɦɟɧɬɚ, ɤɇ; 
      𝜎௭௚,଴ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.75). 

ɉɪɢɧɢɦɚɟɦ: ɪɫɪ = ͶͲͷ,ͺ͵ ɤɇ; 𝜎௭௚,଴ = ͷͷ,ͷ͹ ɤɉɚ. ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ 
(2.76), ɩɨɥɭɱɚɟɦ 

 
ɪ଴ = ͶͲͷ,ͺ͵ − ͷͷ,ͷ͹ = ͵ͷͲ,ʹ͸ ɤɇ. 
 
ɇɚɩɪɹɠɟɧɢɟ ɧɚ ɝɪɚɧɢɰɚɯ ɫɥɨɟɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 𝜎௭ɪ,𝑖 = 𝑖ߙ ∙  ଴, (2.77)݌
 

ɝɞɟ ߙ𝑖 – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɫɟɢɜɚɧɢɹ, ɩɪɢɧɢɦɚɟɦɵɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɨɬɧɨɲɟɧɢɣ ʹݖ/ܾ; 
 .଴ - ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɩɨɞ ɩɨɞɨɲɜɨɣ ɮɭɧɞɚɦɟɧɬɚ, ɤɇ݌      

Ɉɫɚɞɤɚ ɤɚɠɞɨɝɨ ɫɥɨɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 𝑖ܵ = 𝜎೥೛,ɫɪ ,𝑖∙ℎ𝑖ா𝑖 ∙  (2.78) ,ߚ

 
ɝɞɟ 𝜎௭௣,ɫɪ,𝑖 – ɫɪɟɞɧɟɟ ɧɚɩɪɹɠɟɧɢɟ ɦɟɠɞɭ ɫɥɨɹɦɢ, ɤɉɚ; ܧ𝑖 – ɦɨɞɭɥɶ ɞɟɮɨɪɦɚɰɢɢ i − ɝɨ ɫɥɨɹ, ɤɉɚ; ℎ𝑖 - ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.73); ߚ – ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɪɚɜɧɵɦ 0,8. 

Ɍɨɥɳɢɧɚ ɫɥɨɹ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɛɨɥɟɟ 0,4·2,0 = 0,8 ɦ. 
ɍɫɥɨɜɧɚɹ ɝɪɚɧɢɰɚ ɫɠɢɦɚɸɳɟɣ ɬɨɥɳɢ: 
 
௭௣,𝑖 ൑ Ͳ,ͳ ∙ ௭௚,𝑖, (2.79) 
 

ɝɞɟ ௭௣,𝑖 - ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɝɪɚɧɢɰɚɯ ɫɥɨɟɜ, ɤɉɚ; 
      ௭௚,𝑖 - ɞɚɜɥɟɧɢɟ ɧɢɠɟɥɟɠɚɳɟɝɨ ɫɥɨɹ, ɤɉɚ. 

 
zp,ଵ଴ = ʹͻ,͹͹ ˍʞ˃ ൑ Ͳ,ͳ · ͵Ͳ͹,ͺͳʹ = ͵Ͳ,͹ͺ ɤɉɚ. 
 ∑ 𝑖ܵ = 10,64 ɫɦ < 18 ɫɦ. 
 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ 2.8. 



Ɍɚɛɥɢɰɚ 2.8 - Ɋɚɫɱɟɬ ɨɫɚɞɤɢ ɮɭɧɞɚɦɟɧɬɚ  
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2.9.8 Ɋɚɫɱɟɬ ɫɬɨɢɦɨɫɬɢ ɢ ɬɪɭɞɨɟɦɤɨɫɬɢ ɜɨɡɜɟɞɟɧɢɹ ɥɟɧɬɨɱɧɨɝɨ 
ɮɭɧɞɚɦɟɧɬɚ 

 
ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɨɛɴɟɦɨɜ ɢ ɫɬɨɢɦɨɫɬɢ ɭɱɢɬɵɜɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ 

ɪɚɛɨɬ ɢ ɦɚɬɟɪɢɚɥɵ: 
– ɦɟɯɚɧɢɱɟɫɤɚɹ ɪɚɡɪɚɛɨɬɤɚ ɝɪɭɧɬɚ; 
– ɪɭɱɧɚɹ ɞɨɪɚɛɨɬɤɚ ɝɪɭɧɬɚ; 
– ɨɛɪɚɬɧɚɹ ɡɚɫɵɩɤɚ; 
– ɭɫɬɪɨɣɫɬɜɨ ɩɟɫɱɚɧɨɝɨ ɨɫɧɨɜɚɧɢɹ; 
– ɭɫɬɪɨɣɫɬɜɨ ɫɛɨɪɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ; 
 

Ɍɚɛɥɢɰɚ 2.9 – Ɋɚɫɱɟɬ ɫɬɨɢɦɨɫɬɢ ɢ ɬɪɭɞɨɟɦɤɨɫɬɢ ɜɨɡɜɟɞɟɧɢɹ 1 ɩɨɝ.ɦ ɥɟɧɬɨɱɧɨɝɨ 
ɮɭɧɞɚɦɟɧɬɚ 

ɇɨɦɟɪ 
ɪɚɫɰɟɧɨɤ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɚɛɨɬ 
ɢ ɡɚɬɪɚɬ 

ȿɞ. 
ɢɡɦ. Ɉɛɴɟɦ 

ɋɬɨɢɦɨɫɬɶ, ɪɭɛ. Ɍɪɭɞɨɟɦɤɨɫɬɶ, 
ɱɟɥ–ɱɚɫ 

ȿɞ. ɢɡɦ. ȼɫɟɝɨ 
ȿɞ. 
ɢɡɦ. ȼɫɟɝɨ 

ɎȿɊ 01–
01–003–08 

Ɋɚɡɪɚɛɨɬɤɚ ɝɪɭɧɬɚ 
ɷɤɫɤɚɜɚɬɨɪɨɦ ɢ 

ɤɨɜɲɨɦ ɟɦɤɨɫɬɶɸ 
0,65 ɦ3 

1000 
ɦ3 

0,0232 19131,71 443,86 10,48 0,24 

ɎȿɊ 01-
01-111-02 

Ɋɭɱɧɚɹ ɪɚɡɪɚɛɨɬɤɚ 
ɝɪɭɧɬɚ 

100 ɦ3 0,004 9177,09 36,71 129 0,52 

ɎȿɊ 08-
01-002-01 

ɍɫɬɪɨɣɫɬɜɨ 
ɩɟɫɱɚɧɨɝɨ ɨɫɧɨɜɚɧɢɹ 

ɩɨɞ ɮɭɧɞɚɦɟɧɬɵ 
ɦ3 0,33 122,26 40,35 2,59 0,85 

Ɏɋɋɐ 
02.3.01.02-

0015 

ɉɟɫɨɤ ɩɪɢɪɨɞɧɵɣ 
ɞɥɹ ɫɬɪɨɢɬɟɥɶɧɵɯ: 

ɪɚɛɨɬ ɫɪɟɞɧɢɣ 
ɦ3 0,363 210,50 76,41 - - 

ɎȿɊ 07-
01-001-03 

ɍɤɥɚɞɤɚ ɩɥɢɬ 
ɥɟɧɬɨɱɧɵɯ 

ɮɭɧɞɚɦɟɧɬɨɜ ɩɪɢ 
ɝɥɭɛɢɧɟ ɤɨɬɥɨɜɚɧɚ 

ɞɨ 4 ɦ, ɦɚɫɫɨɣ ɞɨ 3,5 
ɬ 

100 ɦ3 0,0099 50010,89 495,11 118,18 1,17 

Ɏɋɋɐ 
05.1.05.04-

0071 

ɉɥɢɬɵ 
ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ 

ɥɟɧɬɨɱɧɵɯ 
ɮɭɧɞɚɦɟɧɬɨɜ ɎɅ 

20.24-4 

ɲɬ 1 11127,06 11127,06 - - 

ɎȿɊ 01–
01–034–02 

Ɉɛɪɚɬɧɚɹ ɡɚɫɵɩɤɚ 
ɝɪɭɧɬɚ 

1000 
ɦ3 

0,0173 4784,74 82,78 6,71 0,12 

ɂɬɨɝɨ 12302,27   2,90 
 

2.10 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɜɚɣɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ 
 
2.10.1 ȼɵɛɨɪ ɜɵɫɨɬɵ ɪɨɫɬɜɟɪɤɚ ɢ ɞɥɢɧɵ ɫɜɚɣ 
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Ƚɥɭɛɢɧɭ ɡɚɥɨɠɟɧɢɹ ɪɨɫɬɜɟɪɤɚ dp ɜɵɛɢɪɚɟɦ ɢɫɯɨɞɹ ɢɡ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ 
ɬɪɟɛɨɜɚɧɢɣ ɪɚɜɧɨɣ 3,02 ɦ. Ɉɬɦɟɬɤɭ ɝɨɥɨɜɵ ɫɜɚɢ ɩɪɢɧɢɦɚɟɦ ɧɚ 0,3 ɦ ɜɵɲɟ 
ɩɨɞɨɲɜɵ ɪɨɫɬɜɟɪɤɚ ɫ ɩɨɫɥɟɞɭɸɳɟɣ ɫɪɭɛɤɨɣ. ȼ ɤɚɱɟɫɬɜɟ ɧɟɫɭɳɟɝɨ ɫɥɨɹ 
ɜɵɛɢɪɚɟɦ ɫɭɝɥɢɧɨɤ ɝɪɚɜɟɥɢɫɬɵɣ, ɡɚɥɟɝɚɸɳɢɣ ɫ ɨɬɦɟɬɤɢ – 3,58 ɦ. ɉɪɢɧɢɦɚɟɦ 
ɫɨɫɬɚɜɧɵɟ ɫɜɚɢ ɞɥɢɧɨɣ 14 ɦ (ɋ140.30-ɋɜ-ȼɉ); ɨɬɦɟɬɤɚ ɧɢɠɧɟɝɨ ɤɨɧɰɚ ɫɨɫɬɚɜɢɬ 
– 18,3 ɦ, ɚ ɡɚɝɥɭɛɥɟɧɢɟ ɜ ɫɭɝɥɢɧɨɤ ɬɭɝɨɩɥɚɫɬɢɱɧɵɣ – 1,22 ɦ. 

ɂɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɣ ɪɚɡɪɟɡ ɢ ɨɬɦɟɬɤɢ ɪɨɫɬɜɟɪɤɚ ɭ ɫɜɚɣ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 2.5. 

 

 
Ɋɢɫɭɧɨɤ 2.5 – ɂɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɣ ɪɚɡɪɟɡ ɢ ɨɬɦɟɬɤɢ ɪɨɫɬɜɟɪɤɚ ɭ ɫɜɚɣ 

 
Ⱦɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɫɜɚɢ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.10. 
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Ɍɚɛɥɢɰɚ 2.10 – Ⱦɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɫɜɚɢ 

 
 

2.10.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɫɜɚɢ 
 
ɇɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɫɜɚɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
ௗܨ  = ோ,ோߛ௖ሺߛ ∙ ܴ ∙ ܣ + ݑ ∙ ∑ ோ,௙ߛ ∙ 𝑖݂ ∙ ℎ𝑖ሻ, (2.80) 
 

ɝɞɟ ߛ௖ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɫɜɚɢ ɜ ɝɪɭɧɬɟ; ߛோ,ோ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɝɪɭɧɬɚ ɩɨɞ ɧɢɠɧɢɦ ɤɨɧɰɨɦ ɫɜɚɢ; ܴ – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɪɭɧɬɚ ɩɨɞ ɧɢɠɧɢɦ ɤɨɧɰɨɦ ɫɜɚɢ, ɤɉɚ; ܣ – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɫɜɚɢ, ɦ2; ݑ – ɩɟɪɢɦɟɬɪ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɫɜɚɢ, ɦ; 
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ோ,௙ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɝɪɭɧɬɚ ɩɨ ɛɨɤɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫɜɚɢ; 𝑖݂ – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɪɭɧɬɚ ɧɚ ɛɨɤɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫɜɚɢ ɜ ɩɪɟɞɟɥɚɯ iߛ −ɝɨ ɫɥɨɹ ɝɪɭɧɬɚ, ɤɉɚ; ℎ𝑖 – ɬɨɥɳɢɧɚ i −ɝɨ ɫɥɨɹ ɝɪɭɧɬɚ, ɦ. 
ɉɪɢɧɢɦɚɟɦ: ߛ௖ = ͳ; ߛோ,ோ = ͳ; ߛோ,௙ = ͳ; ܴ = ʹͻͳͲ ɤɉɚ; ܣ = Ͳ,Ͳͻ ɦ2; ݑ = ͳ,ʹ 

ɦ; ∑ 𝑖݂ ∙ ℎ𝑖 = ͷͺ͵ ɤɉɚ. ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (2.80), ɩɨɥɭɱɚɟɦ 
ௗܨ  = ͳ ∙ ሺͳ ∙ ʹͻͳͲ ∙ Ͳ,Ͳͻ + ͳ,ʹ ∙ ͳ ∙ ͷͺ͵ሻ = ͻ͸ͳ,ͷ ɤɇ. 
 
Ɋɚɫɱɟɬɧɚɹ ɧɚɝɪɭɡɤɚ, ɞɨɩɭɫɤɚɟɦɚɹ ɧɚ ɫɜɚɸ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 ˔ܰ˅ ൑ ௡ߛ ∙  ௖,௚,  (2.81)ߛ/ௗܨ
 

ɝɞɟ Nɫɜ – ɪɚɫɱɟɬɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɫɜɚɸ ɨɬ ɡɞɚɧɢɹ; 
Fd – ɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɫɜɚɣ; ߛ௖,௚ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ, ɡɚɜɢɫɢɬ ɨɬ ɫɩɨɫɨɛɚ ɨɩɪɟɞɟɥɟɧɢɹ ɧɟɫɭɳɟɣ 

ɫɩɨɫɨɛɧɨɫɬɢ ɫɜɚɢ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 1,4. ߛ௡ - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ, ɧɟ ɦɟɧɶɲɟ 
1,0. 

ɉɪɢɧɢɦɚɟɦ: ܨௗ = ͻ͸ͳ,ͷ ɤɇ; ߛ௖,௚ = ͳ,Ͷ ɤɇ; ߛ௡ = ͳ,Ͳ. Ⱦɨɩɭɫɤɚɟɦɚɹ ɧɚɝɪɭɡɤɚ 
ɧɚ ɫɜɚɸ ɫɨɝɥɚɫɧɨ ɪɚɫɱɟɬɭ, ɫɨɫɬɚɜɢɬ: 

 N˔˅ = ͳ ∙ ͻ͸ͳ,ͷ/ͳ,Ͷ = ͸ͺ͸,ͺ ɤɇ. 
 
Ɉɝɪɚɧɢɱɢɜɚɟɦ ɡɧɚɱɟɧɢɟ ɞɨɩɭɫɬɢɦɨɣ ɧɚɝɪɭɡɤɢ ɧɚ ɫɜɚɸ, ɩɪɢɧɢɦɚɹ ɟɟ 600 

ɤɇ, ɬɚɤ ɤɚɤ ɫɜɚɹ ɫɨɫɬɚɜɧɚɹ. 
 

2.10.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɚɝɚ ɫɜɚɣ ɜ ɮɭɧɞɚɦɟɧɬɟ ɢ ɪɚɡɦɟɳɟɧɢɟ ɢɯ ɜ 
ɮɭɧɞɚɦɟɧɬɟ 

 
ɒɚɝ ɫɜɚɣ ɜ ɮɭɧɞɚɦɟɧɬɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 ܽ = 𝛾బ∙𝐹೏𝛾೙∙𝛾ೖ−ଵ,ଵ∙ଵ଴∙௚˔˅ே𝑖+ଵ,ଵ∙଴,଻∙ௗ˓∙ఊ˔˓, (2.82) 

 
ɝɞɟ 𝑖ܰ - ɩɨɝɨɧɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɪɹɞɨɜɨɣ ɮɭɧɞɚɦɟɧɬ, ɤɇ/ɦ; ܨௗ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.81); ߛ௞ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; ߛ଴ - ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ, ɩɪɢɧɢɦɚɟɦɵɣ ɪɚɜɧɵɦ ɩɪɢ ɪɹɞɨɜɨɦ 
ɪɚɫɩɨɥɨɠɟɧɢɢ ɫɜɚɣ 1,15; ߛ௡ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.81); ݀˓ – ɝɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɪɨɫɬɜɟɪɤɚ, ɦ; ̝ߛ ˓ – ɭɫɪɟɞɧɟɧɧɵɣ ɭɞɟɥɶɧɵɣ ɜɟɫ ɪɨɫɬɜɟɪɤɚ ɢ ɝɪɭɧɬɚ ɧɚ ɟɝɨ ɨɛɪɟɡɚɯ, ɤɇ/ɦ3; 
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݃˔˅ – ɦɚɫɫɚ ɫɜɚɢ, ɬ. 
ɉɨɝɨɧɧɭɸ ɧɚɝɪɭɡɤɭ ɧɚ ɪɹɞɨɜɨɣ ɮɭɧɞɚɦɟɧɬ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ 
 ˓ܰ = ˑܰ˄˜ + ݀˓ ∙ ܾ˓ ∙ ߛ̝ ˓, (2.83) 
 

ɝɞɟ ˑܰ˄˜ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.62); 
      ݀˓ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.82); 
      ܾ˓ – ɲɢɪɢɧɚ ɪɨɫɬɜɟɪɤɚ, ɦ; 
ߛ̝       ˓ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.82). 

ɉɪɢɧɢɦɚɟɦ: ˑܰ˄˜ = ͸͹ͻ,͸ͷͷ ɤɇ; ݀˓ = ͵,Ͳʹ ɦ; ܾ˓ = Ͳ,ͷ ɦ; ̝ߛ ˓ = ʹͲ ɤɇ/ɦ3. 
ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (2.83), ɩɨɥɭɱɚɟɦ 

 ˓ܰ = ͸͹ͻ,͸ͷͷ + ͵,Ͳʹ ∙ Ͳ,ͷ ∙ ʹͲ = ͹Ͳͻ,ͺ͸ ɤɇ. 
 

ɉɪɢɧɢɦɚɟɦ: ˓ܰ = ͹Ͳͻ,ͺ͸ ɤɇ; ி೏ఊೖ = ͸ͲͲ ɤɇ; ߛ଴ = ͳ,ͳͷ; ߛ௡ = ͳ; ݀˓ = ͵,Ͳʹ ɦ; ̝ߛ ˓ = ʹͲ ɤɇ/ɦ3; ݃˔˅ = ͵,ͳ͹ͷ ɬ. ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (2.82), ɩɨɥɭɱɚɟɦ 
 ܽ = భ,భఱభ ∙଺଴଴−ଵ,ଵ∙ଵ଴∙ଷ,ଵ଻ହ଻଴ଽ,଼଺+ଵ,ଵ∙଴,଻∙ଷ,଴ଶ∙ଶ଴ = Ͳ,ͻ͸ ɦ. 
 
ɒɚɝ ɫɜɚɣ ɧɚɯɨɞɢɬɫɹ ɜ ɩɪɟɞɟɥɚɯ ɨɬ 3d ɞɨ 6d, ɫɜɚɢ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɜ 1 ɪɹɞ. ȼ 

ɧɚɲɟɦ ɫɥɭɱɚɟ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɫɜɚɹɦɢ ɦɨɠɟɬ ɛɵɬɶ ɨɬ 0,9 ɦ ɞɨ 1,8 ɦ. 
ɒɢɪɢɧɭ ɪɨɫɬɜɟɪɤɚ ɩɪɢɧɢɦɚɸɬ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɲɢɪɢɧɵ ɫɬɟɧ, ɫɜɟɫ 

ɪɨɫɬɜɟɪɤɚ ɡɚ ɝɪɚɧɶ ɫɜɚɢ ɞɨɥɠɟɧ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 100 ɦɦ. ɒɢɪɢɧɚ ɫɜɚɢ 300 ɦɦ. 
ɉɪɢɧɢɦɚɟɦ ɲɢɪɢɧɭ ɪɨɫɬɜɟɪɤɚ 500 ɦɦ. ȼɵɫɨɬɚ ɪɨɫɬɜɟɪɤɚ 400 ɦɦ.  

 
2.10.4 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɦɨɧɨɥɢɬɧɨɝɨ ɪɨɫɬɜɟɪɤɚ 
 
Ɋɚɡɦɟɪɵ ɪɨɫɬɜɟɪɤɚ ɩɪɢɧɹɬɵ 400*500 ɦɦ, ɧɚɝɪɭɡɤɚ ɧɚ ɪɨɫɬɜɟɪɤ ɫɨɫɬɚɜɥɹɟɬ 

709,86 ɤɇ/ɦ. Ʉɥɚɫɫ ɛɟɬɨɧɚ ɪɨɫɬɜɟɪɤɚ ɩɨ ɩɪɨɱɧɨɫɬɢ ɩɪɢɧɢɦɚɟɦ ȼ15. 
Ɋɚɫɫɱɢɬɵɜɚɟɬɫɹ ɥɟɧɬɨɱɧɵɣ ɪɨɫɬɜɟɪɤ ɧɚ ɢɡɝɢɛ, ɤɚɤ ɦɧɨɝɨɩɪɨɥɟɬɧɚɹ ɛɚɥɤɚ ɫ 

ɨɩɨɪɚɦɢ ɧɚ ɫɜɚɹɯ. Ɉɩɨɪɧɵɣ ɦɨɦɟɧɬ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
˒ˑܯ  = ே˓∙௅మ˓ଵଶ , (2.84) 

 
ɝɞɟ ˓ܰ – ɪɚɫɱɟɬɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɪɨɫɬɜɟɪɤ, ɤɇ; 
 .ɪɚɫɱɟɬɧɚɹ ɜɟɥɢɱɢɧɚ ɩɪɨɥɟɬɚ, ɦ - ˓ܮ      

Ɋɚɫɱɟɬɧɚɹ ɜɟɥɢɱɢɧɚ ɩɪɨɥɟɬɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
˓ܮ  = ͳ,Ͳͷ ∙ ሺܽ − ݀˔˅ሻ, (2.85) 
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ɝɞɟ ܽ – ɲɚɝ ɫɜɚɣ, ɦ; 
      ݀˔˅ – ɫɬɨɪɨɧɚ ɫɟɱɟɧɢɹ ɫɜɚɢ, ɦ. 

ɉɪɢɧɢɦɚɟɦ: ܽ = ͳ ɦ; ݀ ˔˅ = Ͳ,͵ ɦ. ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (2.85), ɩɨɥɭɱɚɟɦ 
˓ܮ  = ͳ,Ͳͷ ∙ ሺͳ − Ͳ,͵ሻ = Ͳ,͹͵ͷ ɦ. 
 
ɉɪɢɧɢɦɚɟɦ: ˓ܰ = ͹Ͳͻ,ͺ͸ ɤɇ; ܮ˓ = Ͳ,͹͵ͷ ɦ. ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (2.84), 

ɩɨɥɭɱɚɟɦ 
˒ˑܯ  = ଻଴ଽ,଼଺∙଴,଻ଷହమଵଶ = ͵ͳ,ͻ͸ ɤɇɦ. 
 
ɉɪɨɥɟɬɧɵɣ ɦɨɦɟɧɬ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
˓˒ܯ  = ே˓∙௅మ˓ଶସ , (2.86) 

 
ɝɞɟ ˓ܰ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.84); 
 .ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.84) - ˓ܮ      

ɉɪɢɧɢɦɚɟɦ: ˓ܰ = ͹Ͳͻ,ͺ͸ ɤɇ; ܮ˓ = Ͳ,͹͵ͷ ɦ. ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (2.86), 
ɩɨɥɭɱɚɟɦ 

˓˒ܯ  = ଻଴ଽ,଼଺∙଴,଻ଷହమଶସ = ͳͷ,ͻͺ ɤɇɦ. 
 
ɋɟɱɟɧɢɟ ɚɪɦɚɬɭɪɵ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
௦ܣ  = ெ˒˓𝜉∙ℎ೚˓∙ோೞ, (2.87) 

 
ɝɞɟ ܯ˒˓ – ɩɪɨɥɟɬɧɵɣ ɦɨɦɟɧɬ, ɤɇɦ; 
      ℎ௢˓ – ɪɚɛɨɱɟɟ ɫɟɱɟɧɢɟ ɪɨɫɬɜɟɪɤɚ, ɦ;  
      ܴ௦ – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɚɪɦɚɬɭɪɵ ɪɚɫɬɹɠɟɧɢɸ, ɤɇ/ɦ2; 
      𝜉 - ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ߙ௠. 

Ʉɨɷɮɮɢɰɢɟɧɬ ߙ௠ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
௠ߙ  = ெˑ˒௕˓∙ℎˑమ˓ ∙ோ್, (2.88) 

 
ɝɞɟ ܯˑ˒ – ɨɩɨɪɧɵɣ ɦɨɦɟɧɬ, ɤɇɦ; 
      ℎ௢˓ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.87);  
      ܾ˓ – ɲɢɪɢɧɚ ɪɨɫɬɜɟɪɤɚ, ɦ; 
      ܴ௕ – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɫɠɚɬɢɸ, ɤɇ/ɦ2. 

ɉɪɢɧɢɦɚɟɦ: ܯˑ˒ = ͵ͳ,ͻ͸ ɤɇɦ; ℎ௢˓ = Ͳ,Ͷ ɦ; ܾ ˓ = Ͳ,ͷ ɦ; ܴ ௕ = ͳͳͲͲͲ ɤɇ/ɦ2. 
ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (2.88), ɩɨɥɭɱɚɟɦ 
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௠ߙ = ଷଵ,ଽ଺଴,ହ∙଴,ସమ∙ଵଵ଴଴଴ = Ͳ,Ͳ͵͸. 

 
ɉɪɢɧɢɦɚɟɦ: ܯ˒˓ = ͳͷ,ͻͺ ɤɇɦ; ℎ௢˓ = Ͳ,Ͷ ɦ; 𝜉 = Ͳ,ͻͺʹ; ܴ௦ = ͵ͷͲͲͲͲ 

ɤɇ/ɦ2. ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (2.87), ɩɨɥɭɱɚɟɦ 
௦ܣ  = ଵହ,ଽ଼଴,ଽ଼ଶ∙଴,ସ∙ଷହ଴଴଴଴ = Ͳ,ͲͲͲͳͳ͸ ɦ2 = 1,16 ɫɦ2. 

 
ɉɨ ɫɨɪɬɚɦɟɧɬɭ ɩɨɞɛɢɪɚɸ ɚɪɦɚɬɭɪɭ ɞɥɹ ɤɨɦɩɨɧɨɜɤɢ ɫɜɚɪɧɨɣ ɫɟɬɤɢ CI ɩɨ 

ɧɚɢɛɨɥɶɲɟɣ ɫɬɨɪɨɧɟ - Ⱥ400, ɞɢɚɦɟɬɪɨɦ 14 ɫ As = 1,539 ɫɦ2, ɫ ɲɚɝɨɦ 200 ɦɦ. 
ɉɨɩɟɪɟɱɧɚɹ ɚɪɦɚɬɭɪɚ ɤɥɚɫɫɚ Ⱥ240 ɞɢɚɦɟɬɪɨɦ 10 ɦɦ ɫ ɲɚɝɨɦ 400 ɦɦ ɧɚɡɧɚɱɚɟɬɫɹ 

ɤɨɧɫɬɪɭɤɬɢɜɧɨ. 
ɉɪɨɞɨɥɶɧɚɹ ɪɚɛɨɱɚɹ ɚɪɦɚɬɭɪɚ ɫɟɬɤɢ ɋ2 ɤɥɚɫɫɚ Ⱥ400 ɞɢɚɦɟɬɪɨɦ 10 ɦɦ 

ɫɬɚɜɢɬɫɹ ɫ ɲɚɝɨɦ 200 ɦɦ, ɚ ɩɨɩɟɪɟɱɧɚɹ ɚɪɦɚɬɭɪɚ ɤɥɚɫɫɚ Ⱥ240 ɞɢɚɦɟɬɪɨɦ 10 ɦɦ 
ɫ ɲɚɝɨɦ 300 ɦɦ ɧɚɡɧɚɱɚɟɬɫɹ ɤɨɧɫɬɪɭɤɬɢɜɧɨ. 

 
2.10.5 ȼɵɛɨɪ ɫɜɚɟɛɨɣɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɇɚɡɧɚɱɟɧɢɟ ɪɚɫɱɟɬɧɨɝɨ 

ɨɬɤɚɡɚ 
 
ȼɵɛɢɪɚɟɦ ɞɥɹ ɡɚɛɢɜɤɢ ɫɜɚɣ ɩɨɞɜɟɫɧɨɣ ɦɟɯɚɧɢɱɟɫɤɢɣ ɦɨɥɨɬ. Ɉɬɧɨɲɟɧɢɟ 

ɦɚɫɫɵ ɭɞɚɪɧɨɣ ɱɚɫɬɢ ɦɨɥɨɬɚ ݉ସ ɤ ɦɚɫɫɟ ɫɜɚɢ ݉ଶ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 0,75 (ɤɚɤ 
ɞɥɹ ɫɜɚɣ ɥɸɛɨɣ ɞɥɢɧɵ ɩɪɢ ɩɪɨɪɟɡɤɟ ɪɵɯɥɵɯ ɢ ɫɥɚɛɵɯ ɝɪɭɧɬɨɜ ɢ ɡɚɝɥɭɛɥɟɧɢɢ ɜ 

ɝɪɭɧɬɵ ɫɪɟɞɧɟɣ ɩɥɨɬɧɨɫɬɢ). Ɍɚɤ ɤɚɤ ݉ଶ = ͵,ͳ͹ͷ ɬ ɞɥɹ ɪɹɞɨɜɨɝɨ ɫɜɚɣɧɨɝɨ 
ɮɭɧɞɚɦɟɧɬɚ, ɩɪɢɧɢɦɚɟɦ ɬɪɭɛɱɚɬɵɣ ɞɢɡɟɥɶ-ɦɨɥɨɬ ɋ-1048 ɫ ɦɚɫɫɨɣ ɭɞɚɪɧɨɣ ɱɚɫɬɢ ݉ସ = ʹ,ͷ ɬ. 

Ɉɬɤɚɡ ɜ ɤɨɧɰɟ ɡɚɛɢɜɤɢ ɫɜɚɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 ܵ௔ = ா೏∙𝜂∙஺ி೏∙ሺி೏+𝜂∙஺ሻ ∙ ௠భ+଴,ଶ∙ሺ௠మ+௠యሻ௠భ+௠మ+௠య , (2.89) 

 
ɝɞɟ ܧௗ – ɷɧɟɪɝɢɹ ɭɞɚɪɚ, ɤȾɠ; 𝜂 – ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ ͳͷͲͲ ɤɇ/ɦ; ܣ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.80); ܨௗ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.81); ݉ଵ – ɩɨɥɧɚɹ ɦɚɫɫɚ ɦɨɥɨɬɚ, ɬ; ݉ଶ – ɦɚɫɫɚ ɫɜɚɢ, ɬ; ݉ଷ – ɦɚɫɫɚ ɧɚɝɨɥɨɜɧɢɤɚ, ɩɪɢɧɢɦɚɟɦɚɹ 0,2 ɬ. 

ɉɪɢɧɢɦɚɟɦ: ܧௗ = ͸ͻ,͵ ɤȾɠ; 𝜂 = ͳͷͲͲ ɤɇ/ɦ; ܣ = Ͳ,Ͳͻ ɦ2; ܨௗ = ͻ͸ͳ,ͷ ɤɇ; ݉ଵ = ͹,͸ͷ ɬ; ݉ଶ = ͵,ͳ͹ͷ ɬ; ݉ଷ = Ͳ,ʹ ɬ. ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (2.89), ɩɨɥɭɱɚɟɦ 
 ܵ௔ = ଺ଽ,ଷ∙ଵହ଴଴∙଴,଴ଽଽ଺ଵ,ହ∙ሺଽ଺ଵ,ହ+ଵହ଴଴∙଴,଴ଽሻ ∙ ଻,଺ହ+଴,ଶ∙ሺଷ,ଵ଻ହ+଴,ଶሻ଻,଺ହ+ଷ,ଵ଻ହ+଴,ଶ = Ͳ,Ͳ͸ͺ ˏ = ͸,ͺ ɫɦ. 
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Ɉɬɤɚɡ ɛɨɥɶɲɟ 0,002 ɦ, ɩɨɷɬɨɦɭ ɫɜɚɟɛɨɣɧɵɣ ɦɨɥɨɬ (ɋ-1048) ɜɵɛɪɚɧ ɜɟɪɧɨ. 
 
2.10.6 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɛɴɟɦɨɜ ɢ ɫɬɨɢɦɨɫɬɢ ɪɚɛɨɬ 
 
ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɨɛɴɟɦɨɜ ɪɚɛɨɬ, ɫɬɨɢɦɨɫɬɢ ɢ ɬɪɭɞɨɟɦɤɨɫɬɢ ɢɯ 

ɜɵɩɨɥɧɟɧɢɹ ɞɥɹ ɫɜɚɣɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ ɭɱɢɬɵɜɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɪɚɛɨɬ ɢ 
ɦɚɬɟɪɢɚɥɵ: 

– ɦɟɯɚɧɢɱɟɫɤɚɹ ɪɚɡɪɚɛɨɬɤɚ ɝɪɭɧɬɚ; 
– ɫɬɨɢɦɨɫɬɶ ɫɜɚɣ; 
– ɡɚɛɢɜɤɚ ɫɜɚɣ; 
– ɫɪɭɛɤɚ ɝɨɥɨɜ ɫɜɚɣ; 
– ɭɫɬɪɨɣɫɬɜɨ ɨɩɚɥɭɛɤɢ ɞɥɹ ɜɨɡɞɭɲɧɨɝɨ ɡɚɡɨɪɚ; 
– ɭɫɬɪɨɣɫɬɜɨ ɦɨɧɨɥɢɬɧɨɝɨ ɪɨɫɬɜɟɪɤɚ; 
– ɨɛɪɚɬɧɚɹ ɡɚɫɵɩɤɚ. 
 

Ɍɚɛɥɢɰɚ 2.11 – Ɋɚɫɱɟɬ ɫɬɨɢɦɨɫɬɢ ɢ ɬɪɭɞɨɟɦɤɨɫɬɢ ɜɨɡɜɟɞɟɧɢɹ 1 ɩɨɝ.ɦ ɫɜɚɣɧɨɝɨ 
ɮɭɧɞɚɦɟɧɬɚ 

№ ɪɚɫ–
ɰɟɧɨɤ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɚɛɨɬ ɢ ɡɚɬɪɚɬ 
ȿɞ. 
ɢɡɦ. 

Ɉɛɴɟ
ɦ 

ɋɬɨɢɦɨɫɬɶ, ɪɭɛ. 
Ɍɪɭɞɨɟɦɤɨɫɬɶ,  

ɱɟɥ–ɱ 

ȿɞɢɧɢɰ
ɵ 

ȼɫɟɝɨ ȿɞɢɧɢɰɵ ȼɫɟɝɨ 

ɎȿɊ 01–
01–003–

08 

Ɋɚɡɪɚɛɨɬɤɚ ɝɪɭɧɬɚ 
ɷɤɫɤɚɜɚɬɨɪɨɦ ɢ ɤɨɜɲɨɦ 

ɟɦɤɨɫɬɶɸ 0,65 ɦ3 

1000 
ɦ3 

0,013
7 

19131,71 262,10 10,48 0,144 

ɎȿɊ 01-
01-111-02 

Ɋɭɱɧɚɹ ɪɚɡɪɚɛɨɬɤɚ ɝɪɭɧɬɚ 
100 
ɦ3 

0,002
5 

9177,09 22,94 129 0,322 

ɎȿɊ 05-
01-027-02 

ɉɨɝɪɭɠɟɧɢɟ ɨɞɢɧɨɱɧɵɯ 
ɫɨɫɬɚɜɧɵɯ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ 

ɫɜɚɣ ɞɥɢɧɨɣ ɞɨ 20 ɦ ɜ ɝɪɭɧɬɵ 
ɝɪɭɩɩɵ 2 

ɦ3 1,28 14429,03 18469,16 17,51 22,41 

Ɏɋɋɐ 
05.1.05.09

-0001 

ɋɜɚɢ ɡɚɛɢɜɧɵɟ 
ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɫɨɫɬɚɜɧɵɟ 

ɫɩɥɨɲɧɨɝɨ ɤɜɚɞɪɚɬɧɨɝɨ 
ɫɟɱɟɧɢɹ ɫ ɧɟɧɚɩɪɹɝɚɟɦɨɣ 

ɚɪɦɚɬɭɪɨɣ, ɜɟɪɯɧɢɟ ɋȼ6-30ɢ, 
ɛɟɬɨɧ ȼ22,5 (Ɇ300) 

ɲɬ 1 7429,77 7429,77 - - 

Ɏɋɋɐ 
05.1.05.09

-0010 

ɋɜɚɢ ɡɚɛɢɜɧɵɟ 
ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɫɨɫɬɚɜɧɵɟ 

ɫɩɥɨɲɧɨɝɨ ɤɜɚɞɪɚɬɧɨɝɨ 
ɫɟɱɟɧɢɹ ɫ ɧɟɧɚɩɪɹɝɚɟɦɨɣ 

ɚɪɦɚɬɭɪɨɣ, ɧɢɠɧɢɟ ɋɇ8-30ɢ, 
ɛɟɬɨɧ ȼ22,5 (Ɇ300) 

ɲɬ 1 9726,61 9726,61 - - 

ɎȿɊ 05-
01-010-01 

ȼɵɪɭɛɤɚ ɛɟɬɨɧɚ ɢɡ 
ɚɪɦɚɬɭɪɧɨɝɨ ɤɚɪɤɚɫɚ 
ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɫɜɚɣ 

ɩɥɨɳɚɞɶɸ ɫɟɱɟɧɢɹ ɞɨ 0,1 ɦ2 

ɲɬ 1 356,87 356,87 2,04 2,04 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.11 

№ ɪɚɫ–
ɰɟɧɨɤ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɚɛɨɬ ɢ ɡɚɬɪɚɬ 
ȿɞ. 
ɢɡɦ. 

Ɉɛɴɟ
ɦ 

ɋɬɨɢɦɨɫɬɶ, ɪɭɛ. 
Ɍɪɭɞɨɟɦɤɨɫɬɶ,  

ɱɟɥ–ɱ 

ȿɞɢɧɢɰ
ɵ 

ȼɫɟɝɨ ȿɞɢɧɢɰɵ ȼɫɟɝɨ 

ɎȿɊ 06-
01-001-01 

ɍɫɬɪɨɣɫɬɜɨ ɛɟɬɨɧɧɨɣ 
ɩɨɞɝɨɬɨɜɤɢ 

100 
ɦ3 

0,000
84 

29426,27 24,72 198 0,166 

Ɏɋɋɐ 
04.1.02.01

-0003 

ɋɦɟɫɢ ɛɟɬɨɧɧɵɟ 
ɦɟɥɤɨɡɟɪɧɢɫɬɨɝɨ ɛɟɬɨɧɚ 

(ȻɋɆ), ɤɥɚɫɫ ȼ7,5 (Ɇ100) 
ɦ3 0,101 3894,53 393,35 - - 

ɎȿɊ 06-
01-001-22 

ɍɫɬɪɨɣɫɬɜɨ ɦɨɧɨɥɢɬɧɨɝɨ 
ɪɨɫɬɜɟɪɤɚ 

100 
ɦ3 

0,002 89253,93 178,51 476,68 0,953 

Ɏɋɋɐ 
08.4.03.02

-0003 

ɋɬɚɥɶ ɚɪɦɚɬɭɪɧɚɹ, 
ɝɨɪɹɱɟɤɚɬɚɧɚɹ, ɝɥɚɞɤɚɹ, ɤɥɚɫɫ 

Ⱥ-I, ɞɢɚɦɟɬɪ 10 ɦɦ 
ɬ 

0,006
2 

56096,34 347,80 - - 

Ɏɋɋɐ 
08.4.03.03

-0031 

ɋɬɚɥɶ ɚɪɦɚɬɭɪɧɚɹ, 
ɝɨɪɹɱɟɤɚɬɚɧɚɹ, 

ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ, 
ɤɥɚɫɫ Ⱥ-III, ɞɢɚɦɟɬɪ 10 ɦɦ 

ɬ 
0,002

4 
66838,01 160,41 - - 

Ɏɋɋɐ 
08.4.03.03

-0033 

ɋɬɚɥɶ ɚɪɦɚɬɭɪɧɚɹ, 
ɝɨɪɹɱɟɤɚɬɚɧɚɹ, 

ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ, 
ɤɥɚɫɫ Ⱥ-III, ɞɢɚɦɟɬɪ 14 ɦɦ 

ɬ 
0,004

8 
66696,90 320,15 - - 

Ɏɋɋɐ 
04.1.02.05

-0026 

ɋɦɟɫɢ ɛɟɬɨɧɧɵɟ ɬɹɠɟɥɨɝɨ 
ɛɟɬɨɧɚ (ȻɋɌ), ɤɪɭɩɧɨɫɬɶ 

ɡɚɩɨɥɧɢɬɟɥɹ 10 ɦɦ, ɤɥɚɫɫ ȼ15 
(Ɇ200) 

ɦ3 0,203 5546,10 1125,86 - - 

ɎȿɊ 01–
01–034–

02 
Ɉɛɪɚɬɧɚɹ ɡɚɫɵɩɤɚ ɝɪɭɧɬɚ 

1000 
ɦ3 

0,014
2 

4784,74 67,94 6,71 0,095 

ɂɬɨɝɨ: 38886,2  26,13 

 
2.10.7 Ɍɟɯɧɢɤɨ–ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɫɪɚɜɧɟɧɢɟ ɜɚɪɢɚɧɬɨɜ 
 
ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɮɭɧɞɚɦɟɧɬɨɜ ɪɚɫɫɱɢɬɚɧɵ ɞɜɚ ɜɚɪɢɚɧɬɚ: 
1. Ɏɭɧɞɚɦɟɧɬɵ ɦɟɥɤɨɝɨ ɡɚɥɨɠɟɧɢɹ - ɥɟɧɬɨɱɧɵɟ 
2. ɋɜɚɢ ɡɚɛɢɜɧɵɟ ɋ140.30. 
Ɍɟɯɧɢɤɨ–ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɫɪɚɜɧɟɧɢɟ ɩɪɢɧɹɬɨɝɨ ɜɚɪɢɚɧɬɚ ɮɭɧɞɚɦɟɧɬɨɜ 

ɩɪɨɢɡɜɨɞɢɦ ɢɫɯɨɞɹ ɢɡ ɢɯ ɫɬɨɢɦɨɫɬɢ ɢ ɬɪɭɞɨɟɦɤɨɫɬɢ. ɋɪɚɜɧɢɬɟɥɶɧɚɹ ɚɧɚɥɢɡ 
ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 2.12. 

 
Ɍɚɛɥɢɰɚ 2.12 – ɋɪɚɜɧɟɧɢɟ ɜɚɪɢɚɧɬɨɜ 1 ɩɨɝ.ɦ ɮɭɧɞɚɦɟɧɬɨɜ 

ɉɨɤɚɡɚɬɟɥɶ Ʌɟɧɬɨɱɧɵɣ ɮɭɧɞɚɦɟɧɬ ɋɜɚɣɧɵɣ ɮɭɧɞɚɦɟɧɬ 
ɋɬɨɢɦɨɫɬɶ, ɪɭɛ. 12302,27 38886,2 
Ɍɪɭɞɨɟɦɤɨɫɬɶ, ɱɟɥ-ɱ 2,90 26,13 

 
ɋɬɨɥɛɱɚɬɵɣ ɮɭɧɞɚɦɟɧɬ ɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɵɣ ɧɚ 68 % ɩɨ ɫɬɨɢɦɨɫɬɢ ɢ ɦɟɧɟɟ 

ɬɪɭɞɨɟɦɨɤ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫɨ ɫɜɚɣɧɵɦ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɝɥɚɜɧɵɦ ɤɪɢɬɟɪɢɟɦ ɜ 
ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɛɭɞɟɬ ɷɤɨɧɨɦɢɱɧɨɫɬɶ ɮɭɧɞɚɦɟɧɬɚ, ɩɨɷɬɨɦɭ ɩɪɟɞɩɨɱɬɟɧɢɟ ɨɬɞɚɟɦ 
ɮɭɧɞɚɦɟɧɬɭ ɧɟɝɥɭɛɨɤɨɝɨ ɡɚɥɨɠɟɧɢɹ.  
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3 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɤɚɪɬɚ ɧɚ ɭɫɬɪɨɣɫɬɜɨ ɤɢɪɩɢɱɧɨɣ ɤɥɚɞɤɢ 
 
3.1 Ɉɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ 
 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɤɚɪɬɚ ɪɚɡɪɚɛɨɬɚɧɚ ɧɚ ɜɨɡɜɟɞɟɧɢɟ ɤɢɪɩɢɱɧɨɣ ɤɥɚɞɤɢ 

ɠɢɥɨɝɨ 5-ɬɢ ɷɬɚɠɧɨɝɨ ɞɨɦɚ ɜ ɩ. ȿɦɟɥɶɹɧɨɜɨ ȿɦɟɥɶɹɧɨɜɫɤɨɝɨ ɪɚɣɨɧɚ, 
Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ. 

Ⱦɚɧɧɚɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɤɚɪɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɧɨɜɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 
Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɬɟɯɧɨɥɨɝɢɹ ɪɚɛɨɬ ɪɚɡɪɚɛɨɬɚɧɚ ɧɚ ɜɨɡɜɟɞɟɧɢɟ ɤɢɪɩɢɱɧɵɯ 

ɫɬɟɧ, ɭɤɥɚɞɤɭ ɩɥɢɬ ɩɟɪɟɤɪɵɬɢɣ ɢ ɥɟɫɬɧɢɰ, ɡɚɬɪɚɬɵ ɬɪɭɞɚ ɧɚ ɜɫɟ ɫɨɩɭɬɫɬɜɭɸɳɢɟ 
ɪɚɛɨɬɵ ɭɱɬɟɧɵ ɜ ɤɚɥɶɤɭɥɹɰɢɢ. 

ɂɫɩɨɥɶɡɨɜɚɧɧɵɟ ɦɚɬɟɪɢɚɥɶɧɨ-ɬɟɯɧɢɱɟɫɤɢɟ ɪɟɫɭɪɫɵ (ɦɚɲɢɧɵ ɢ 
ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɨɫɧɚɫɬɤɚ, ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ, 
ɦɚɬɟɪɢɚɥɵ ɢ ɢɡɞɟɥɢɹ) ɭɤɚɡɚɧɵ ɜ ɩ 3.5 ɞɚɧɧɨɝɨ ɪɚɡɞɟɥɚ. 

ɉɨ ɤɨɧɫɬɪɭɤɬɢɜɧɨɦɭ ɪɟɲɟɧɢɸ ɡɞɚɧɢɟ – ɫɬɟɧɨɜɨɟ, ɫ ɩɨɩɟɪɟɱɧɵɦɢ ɢ 
ɩɪɨɞɨɥɶɧɵɦɢ ɧɟɫɭɳɢɦɢ ɫɬɟɧɚɦɢ, ɜɨɫɩɪɢɧɢɦɚɸɳɢɦɢ ɧɚɝɪɭɡɤɢ ɨɬ ɩɨɤɪɵɬɢɹ, 
ɜɟɬɪɚ ɢ ɫɧɟɝɚ. 

Ɂɞɚɧɢɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 5-ɬɢ ɷɬɚɠɧɨɟ ɫɬɪɨɟɧɢɟ ɫ ɩɨɞɡɟɦɧɵɦ ɷɬɚɠɨɦ 
ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɮɨɪɦɵ, ɫ ɪɚɡɦɟɪɚɦɢ ɜ ɨɫɹɯ 14,65ɯ34,0 ɦ. 

 
3.2 Ɉɛɳɢɟ ɩɨɥɨɠɟɧɢɹ 
 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɤɚɪɬɚ ɪɚɡɪɚɛɨɬɚɧɚ ɧɚ ɨɫɧɨɜɚɧɢɢ ɫɥɟɞɭɸɳɢɯ ɞɨɤɭɦɟɧɬɨɜ: 
- ɆȾɋ 12-29.2006 «Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɪɚɡɪɚɛɨɬɤɟ ɢ 

ɨɮɨɪɦɥɟɧɢɸ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɤɚɪɬɵ» [35]; 
- ɋɉ 48.13330.2011 «Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ» [28]; 
- ɋɉ 70.13330.2012 «ɇɟɫɭɳɢɟ ɢ ɨɝɪɚɠɞɚɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ» [29];  
- ɋɇɢɉ 12-03-2001 «Ȼɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ. ɑɚɫɬɶ 1. Ɉɛɳɢɟ 

ɬɪɟɛɨɜɚɧɢɹ» [33]. 
 
3.3 Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɬɟɯɧɨɥɨɝɢɹ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ 
 
3.3.1 ɉɨɞɝɨɬɨɜɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ 
 
Ⱦɨ ɧɚɱɚɥɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɢɪɩɢɱɧɨɣ ɤɥɚɞɤɢ ɧɚ ɩɥɨɳɚɞɤɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɨɜɟɞɟɧɵ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ: 
- ɭɫɬɚɧɨɜɥɟɧɵ ɝɪɭɡɨɩɨɞɴɟɦɧɵɟ ɦɟɯɚɧɢɡɦɵ; 
- ɡɚɜɟɡɟɧɵ ɢ ɫɤɥɚɞɢɪɨɜɚɧɵ ɫɬɪɨɢɬɟɥɶɧɵɟ ɦɚɬɟɪɢɚɥɵ, ɢɧɜɟɧɬɚɪɧɵɟ 

ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɢ ɢɧɫɬɪɭɦɟɧɬɵ; 
- ɭɫɬɪɨɟɧɵ ɩɨɞɴɟɡɞɵ, ɜɪɟɦɟɧɧɵɟ ɚɜɬɨɞɨɪɨɝɢ ɢ ɫɤɥɚɞɫɤɢɟ ɩɥɨɳɚɞɤɢ; 
- ɡɚɤɨɧɱɟɧɵ ɜɫɟ ɪɚɛɨɬɵ ɧɭɥɟɜɨɝɨ ɰɢɤɥɚ; 
- ɩɨɥɭɱɟɧɨ ɪɚɡɪɟɲɟɧɢɟ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɤɢɪɩɢɱɧɨɣ ɤɥɚɞɤɢ. 
 
3.3.2 Ɉɫɧɨɜɧɵɟ ɪɚɛɨɬɵ 
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Ʉɥɚɞɤɚ ɧɚɪɭɠɧɵɯ ɢ ɜɧɭɬɪɟɧɧɢɯ ɧɟɫɭɳɢɯ ɫɬɟɧ, ɚ ɬɚɤɠɟ ɩɟɪɟɝɨɪɨɞɨɤ 
ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɚɜɢɥɚɦɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɩɪɢɟɦɤɢ ɪɚɛɨɬ [48], 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɬɪɟɛɭɟɦɭɸ ɩɪɨɱɧɨɫɬɶ ɜɨɡɜɨɞɢɦɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɜɵɫɨɤɨɟ 
ɤɚɱɟɫɬɜɨ ɪɚɛɨɬ. 

ȼ ɪɚɛɨɱɟɟ ɦɟɫɬɨ ɤɚɦɟɧɳɢɤɚ ɩɪɢ ɤɥɚɞɤɟ ɫɬɟɧ ɜɤɥɸɱɚɟɬɫɹ ɭɱɚɫɬɨɤ 
ɜɨɡɜɨɞɢɦɨɣ ɫɬɟɧɵ ɢ ɱɚɫɬɶ ɩɪɢɦɵɤɚɸɳɟɣ ɤ ɧɟɣ ɩɥɨɳɚɞɢ. ɇɚ ɧɟɣ ɪɚɡɦɟɳɚɸɬ 
ɦɚɬɟɪɢɚɥɵ, ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ, ɢɧɫɬɪɭɦɟɧɬ ɢ ɩɟɪɟɞɜɢɝɚɟɬɫɹ ɫɚɦ ɤɚɦɟɧɳɢɤ. Ɇɟɫɬɨ 
ɤɚɦɟɧɳɢɤɚ ɫɨɫɬɨɢɬ ɞɟɥɢɬɫɹ ɧɚ ɬɪɢ ɡɨɧɵ: ɪɚɛɨɱɭɸ — ɫɜɨɛɨɞɧɨɣ ɩɨɥɨɫɵ ɜɞɨɥɶ 
ɤɥɚɞɤɢ, ɝɞɟ ɪɚɛɨɬɚɸɬ ɤɚɦɟɧɳɢɤɢ; ɡɨɧɵ ɦɚɬɟɪɢɚɥɨɜ — ɩɨɥɨɫɵ, ɧɚ ɤɨɬɨɪɨɣ 
ɪɚɡɦɟɳɚɸɬ ɧɟɨɛɯɨɞɢɦɵɟ ɦɚɬɟɪɢɚɥɵ ɞɥɹ ɜɨɡɜɟɞɟɧɢɹ ɤɥɚɞɤɢ; ɬɪɚɧɫɩɨɪɬɧɭɸ — 
ɡɨɧɚ ɪɚɛɨɬɵ ɬɚɤɟɥɚɠɧɢɤɨɜ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɤɚɦɟɧɳɢɤɨɜ ɦɚɬɟɪɢɚɥɚɦɢ ɢ 
ɡɚɤɥɚɞɧɵɦɢ ɞɟɬɚɥɹɦɢ. Ɉɛɳɚɹ ɲɢɪɢɧɚ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ ɜ ɩɪɟɞɟɥɚɯ ɨɬ 2,5 ɞɨ 2,6 ɦ. 

Ɂɚɩɚɫ ɤɢɪɩɢɱɚ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ ɞɨɥɠɟɧ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ 2 - 4-ɱɚɫɨɜɨɣ 
ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɧɢɯ. Ɋɚɫɬɜɨɪ ɡɚɝɪɭɠɚɸɬ ɜ ɹɳɢɤɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɟɪɟɞ ɧɚɱɚɥɨɦ 
ɪɚɛɨɬɵ.  

Ɋɚɛɨɬɵ ɩɨ ɤɚɦɟɧɧɨɣ ɤɥɚɞɤɟ ɧɚɪɭɠɧɵɯ, ɜɧɭɬɪɟɧɧɢɯ ɧɟɫɭɳɢɯ ɫɬɟɧ ɢ 
ɩɟɪɟɝɨɪɨɞɨɤ ɜɵɩɨɥɧɹɸɬɫɹ ɜ ɫɥɟɞɭɸɳɟɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ: 

- ɪɚɡɦɟɬɤɚ ɦɟɫɬ ɭɫɬɪɨɣɫɬɜɚ ɫɬɟɧ ɢ ɩɟɪɟɝɨɪɨɞɨɤ, ɞɜɟɪɧɵɯ, ɨɤɨɧɧɵɯ ɩɪɨɟɦɨɜ 
ɢ ɡɚɤɪɟɩɥɟɧɢɟ ɢɯ ɧɚ ɩɟɪɟɤɪɵɬɢɢ; 

- ɭɫɬɚɧɨɜɤɚ ɪɟɣɤɢ - ɩɨɪɹɞɨɜɤɢ (ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ); 
- ɧɚɬɹɝɢɜɚɧɢɟ ɩɪɢɱɚɥɶɧɨɝɨ ɲɧɭɪɚ; 
- ɩɨɞɚɱɚ ɢ ɪɚɫɤɥɚɞɵɜɚɧɢɟ ɤɢɪɩɢɱɚ; 
- ɩɟɪɟɥɨɩɚɱɢɜɚɧɢɟ, ɪɚɫɫɬɢɥɚɧɢɟ ɢ ɪɚɡɪɚɜɧɢɜɚɧɢɟ ɤɥɚɞɨɱɧɨɝɨ ɪɚɫɬɜɨɪɚ; 
- ɭɤɥɚɞɤɚ ɤɢɪɩɢɱɚ ɜ ɤɨɧɫɬɪɭɤɰɢɸ ɜɧɭɬɪɟɧɧɟɣ ɫɬɟɧɵ ɢ ɩɟɪɟɝɨɪɨɞɤɢ; 
- ɩɪɨɜɟɪɤɚ ɩɪɚɜɢɥɶɧɨɫɬɢ ɜɵɥɨɠɟɧɧɨɣ ɤɥɚɞɤɢ; 
- ɭɤɥɚɞɤɚ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɩɟɪɟɦɵɱɟɤ ɧɚɞ ɞɜɟɪɧɵɦɢ ɢ ɨɤɨɧɧɵɦɢ 

ɩɪɨɟɦɚɦɢ ɩɨ ɯɨɞɭ ɤɥɚɞɤɢ. 
Ɋɚɛɨɬɵ ɩɨ ɜɨɡɜɟɞɟɧɢɸ ɬɢɩɨɜɨɝɨ ɷɬɚɠɚ ɜɵɩɨɥɧɹɟɬ ɡɜɟɧɨ «ɞɜɨɣɤɚ», 

ɫɨɫɬɨɹɳɟɟ ɢɡ ɤɚɦɟɧɳɢɤɨɜ ɜ ɫɥɟɞɭɸɳɟɦ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɦ ɫɨɫɬɚɜɟ:  
- ɤɚɦɟɧɳɢɤ 4 ɪɚɡɪɹɞɚ - 1 ɱɟɥɨɜɟɤ;  
- ɤɚɦɟɧɳɢɤ 3 ɪɚɡɪɹɞɚ - 2 ɱɟɥɨɜɟɤ. 
ɋɯɟɦɚ ɨɪɝɚɧɢɡɚɰɢɢ ɪɚɛɨɬɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ.  
Ⱦɨ ɧɚɱɚɥɚ ɪɚɛɨɬɵ ɤɚɦɟɧɳɢɤ 4 ɪɚɡɪɹɞɚ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɢ ɡɚɤɪɟɩɥɹɟɬ ɭɝɥɨɜɵɟ 

ɢ ɩɪɨɦɟɠɭɬɨɱɧɵɟ ɩɨɪɹɞɨɜɤɢ ɢ ɭɤɚɡɵɜɚɟɬ ɧɚ ɧɢɯ ɨɬɦɟɬɨɤ ɞɜɟɪɧɵɯ ɩɪɨɟɦɨɜ. 
Ⱦɥɹ ɷɬɨɝɨ ɤɚɦɟɧɳɢɤ ɜ ɜɟɪɬɢɤɚɥɶɧɨɦ ɲɜɟ ɤɥɚɞɤɢ ɡɚɤɪɟɩɥɹɟɬ ɫɬɪɭɛɰɢɧɭ, ɚ 

ɱɟɪɟɡ 3 - 4 ɪɹɞɚ - ɞɪɭɝɭɸ. Ɂɚɬɟɦ ɦɟɠɞɭ ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ ɫɬɪɭɛɰɢɧɚɦɢ ɜɫɬɚɜɥɹɟɬ 
ɩɨɪɹɞɨɜɤɭ ɢ ɜɢɧɬɨɜɵɦ ɡɚɠɢɦɨɦ ɩɪɢɠɢɦɚɟɬ ɟɟ ɤ ɤɥɚɞɤɟ. ȼɢɧɬɚɦɢ ɧɚ ɧɢɠɧɟɦ 
ɤɨɧɰɟ ɩɨɪɹɞɨɜɤɢ ɪɟɝɭɥɢɪɭɟɬ ɟɟ ɜɟɪɬɢɤɚɥɶɧɨɟ ɩɨɥɨɠɟɧɢɟ.   

Ʉɨɪɪɟɤɬɧɨɫɬɶ ɭɫɬɚɧɨɜɤɢ ɤɚɦɟɧɳɢɤ ɤɨɧɬɪɨɥɢɪɭɟɬ ɩɨ ɨɬɜɟɫɭ ɢ ɭɪɨɜɧɸ ɢɥɢ 
ɧɢɜɟɥɢɪɭ. Ɂɚɫɟɱɤɢ ɞɥɹ ɤɚɠɞɨɝɨ ɪɹɞɚ ɧɚ ɜɫɟɯ ɩɨɪɹɞɨɜɤɚɯ ɨɛɹɡɚɧɵ ɛɵɬɶ ɜ ɨɞɧɨɣ 
ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ. ɉɨɪɹɞɨɜɤɢ ɫɬɚɜɹɬ ɧɚ ɭɝɥɚɯ, ɜ ɦɟɫɬɚɯ ɩɟɪɟɫɟɱɟɧɢɹ ɢ 
ɩɪɢɦɵɤɚɧɢɹ ɫɬɟɧ, ɧɚ ɩɪɹɦɵɯ ɭɱɚɫɬɤɚɯ ɫɬɟɧ - ɧɚ ɪɚɫɫɬɨɹɧɢɢ 10 - 15 ɦ ɨɞɧɚ ɨɬ 
ɞɪɭɝɨɣ.   

Ʉɥɚɞɤɭ ɫɬɟɧ ɜɟɞɭɬ ɩɨɞ ɩɪɢɱɚɥɤɭ ɫ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɜɵɤɥɚɞɤɨɣ ɭɝɥɨɜɵɯ ɢ 
ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɦɚɹɤɨɜ ɜ ɜɢɞɟ ɭɛɟɠɧɨɣ ɲɬɪɚɛɵ ɧɚ ɜɵɫɨɬɭ 6 ɪɹɞɨɜ.  
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Ʉɨɥɢɱɟɫɬɜɨ ɦɚɹɤɨɜ ɡɚɜɢɫɢɬ ɨɬ ɨɪɝɚɧɢɡɚɰɢɢ ɬɪɭɞɚ ɜ ɛɪɢɝɚɞɟ. ɉɨɫɥɟ ɤɥɚɞɤɢ 
ɦɚɹɤɨɜ ɤ ɩɨɪɹɞɨɜɤɚɦ ɧɚɬɹɝɢɜɚɸɬ ɲɧɭɪ-ɩɪɢɱɚɥɤɭ. ɉɪɢ ɤɥɚɞɤɟ ɫɬɟɧ ɲɧɭɪ-
ɩɪɢɱɚɥɤɭ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɞɥɹ ɤɚɠɞɨɝɨ ɪɹɞɚ, ɧɚɬɹɝɢɜɚɹ ɟɝɨ ɢ ɩɟɪɟɫɬɚɜɥɹɹ ɫ 
ɩɨɦɨɳɶɸ ɩɟɪɟɞɜɢɠɧɨɝɨ ɯɨɦɭɬɚ ɧɚ ɭɪɨɜɧɟ ɜɟɪɯɚ ɭɤɥɚɞɵɜɚɟɦɵɯ ɤɢɪɩɢɱɟɣ ɫ 
ɨɬɫɬɭɩɨɦ ɨɬ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ ɤɥɚɞɤɢ ɧɚ 1 - 2 ɦɦ.   

ɉɨɫɥɟ ɭɫɬɚɧɨɜɤɢ ɢ ɜɵɜɟɪɤɢ ɩɨɪɹɞɨɜɨɤ, ɧɚɬɹɝɢɜɚɧɢɹ ɩɪɢɱɚɥɤɢ ɢ ɭɫɬɪɨɣɫɬɜɚ 
ɦɚɹɤɨɜ ɜɵɩɨɥɧɹɸɬ ɫɥɟɞɭɸɳɢɟ ɨɩɟɪɚɰɢɢ: ɪɚɫɤɥɚɞɵɜɚɸɬ ɤɢɪɩɢɱɢ ɧɚ ɫɬɟɧɟ, 
ɪɚɫɫɬɢɥɚɸɬ ɪɚɫɬɜɨɪ ɩɨɞ ɧɚɪɭɠɧɵɣ ɜɟɪɫɬɨɜɨɣ ɪɹɞ ɢ ɩɪɢɫɬɭɩɚɸɬ ɤ ɤɥɚɞɤɟ.  

Ʉɥɚɞɤɭ ɥɸɛɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɢɯ ɷɥɟɦɟɧɬɨɜ, ɚ ɬɚɤɠɟ ɭɤɥɚɞɤɭ ɤɢɪɩɢɱɚ ɩɨɞ 
ɨɩɨɪɧɵɦɢ ɱɚɫɬɹɦɢ ɤɨɧɫɬɪɭɤɰɢɣ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɫɢɫɬɟɦɵ ɩɟɪɟɜɹɡɤɢ ɫɥɟɞɭɟɬ 
ɧɚɱɢɧɚɬɶ ɢ ɡɚɤɚɧɱɢɜɚɬɶ ɬɵɱɤɨɜɵɦ ɪɹɞɨɦ. Ɍɨɥɳɢɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɲɜɨɜ 
ɞɨɥɠɧɚ ɫɨɫɬɚɜɥɹɬɶ 12 ɦɦ, ɜɟɪɬɢɤɚɥɶɧɵɯ - 10 ɦɦ. 

ȼ ɩɪɨɰɟɫɫɟ ɤɥɚɞɤɢ ɫɬɟɧɵ ɪɚɛɨɬɚ ɜ ɡɜɟɧɟ ɪɚɫɩɪɟɞɟɥɹɟɬɫɹ ɫɥɟɞɭɸɳɢɦ 
ɨɛɪɚɡɨɦ: 

ɉɪɢ ɪɚɫɤɥɚɞɤɟ ɤɢɪɩɢɱɚ ɞɥɹ ɤɥɚɞɤɢ ɥɨɠɤɨɜɨɝɨ ɪɹɞɚ ɧɚɪɭɠɧɨɣ ɜɟɪɫɬɵ 
ɤɚɦɟɧɳɢɤ 3 ɪɚɡɪɹɞɚ ɛɟɪɟɬ ɩɨ ɨɞɧɨɦɭ ɤɢɪɩɢɱɭ ɫ ɩɨɞɞɨɧɚ ɢ ɪɚɫɤɥɚɞɵɜɚɟɬ ɢɯ 
ɥɨɠɤɨɜɨɣ ɝɪɚɧɶɸ ɩɚɪɚɥɥɟɥɶɧɨ ɨɫɢ ɫɬɟɧɵ ɧɚ ɟɟ ɜɧɭɬɪɟɧɧɟɣ ɫɬɨɪɨɧɟ (ɜɟɪɫɬɟ) 
ɫɬɨɩɤɚɦɢ ɩɨ ɞɜɚ ɤɢɪɩɢɱɚ ɫ ɪɚɫɫɬɨɹɧɢɟɦ ɦɟɠɞɭ ɧɢɦɢ ɜ 1 ɤɢɪɩɢɱ, ɨɫɬɚɜɥɹɹ ɦɟɫɬɨ 
ɞɥɹ ɪɚɫɫɬɢɥɤɢ ɪɚɫɬɜɨɪɚ, ɩɨɫɥɟ ɱɟɝɨ ɩɪɢɫɬɭɩɚɟɬ ɤ ɩɨɞɝɨɬɨɜɤɟ ɪɚɫɬɜɨɪɚ. Ɂɚɬɟɦ 
ɤɨɜɲɨɜɨɣ ɥɨɩɚɬɨɣ ɩɨɞɚɟɬ ɪɚɫɬɜɨɪ ɧɚ ɫɬɟɧɭ ɢ, ɩɨɫɬɚɜɢɜ ɥɨɩɚɬɭ ɧɚ ɛɨɤɨɜɭɸ ɝɪɚɧɶ, 
ɪɚɫɫɬɢɥɚɟɬ ɟɝɨ ɲɢɪɢɧɨɣ 10 - 11 ɫɦ ɧɚ ɞɥɢɧɭ 100 - 130 ɫɦ ɬɨɥɳɢɧɨɣ 2 - 2,5 ɫɦ ɫ 
ɨɬɫɬɭɩɨɦ ɨɬ ɥɢɰɟɜɨɝɨ ɤɪɚɹ ɫɬɟɧɵ ɧɚ 1,0 - 2,0 ɫɦ. 

Ʉɚɦɟɧɳɢɤ 4-ɝɨ ɪɚɡɪɹɞɚ ɜɟɞɟɬ ɤɥɚɞɤɭ ɥɨɠɤɨɜɨɝɨ ɪɹɞɚ ɧɚɪɭɠɧɨɣ ɜɟɪɫɬɵ 
ɫɩɨɫɨɛɨɦ «ɜɩɪɢɠɢɦ». Ʉɟɥɶɦɨɣ, ɤɚɦɟɧɳɢɤ 4-ɝɨ ɪɚɡɪɹɞɚ ɪɚɡɪɚɜɧɢɜɚɟɬ 
ɪɚɫɬɜɨɪɧɭɸ ɩɨɫɬɟɥɶ ɧɚ ɞɥɢɧɟ 50 - 60 ɫɦ, ɡɚɬɟɦ ɩɨɞɧɨɫɢɬ ɤɢɪɩɢɱ ɤ ɦɟɫɬɭ ɭɤɥɚɞɤɢ 
ɢ ɤɟɥɶɦɨɣ ɩɨɞɝɪɟɛɚɟɬ ɱɚɫɬɶ ɪɚɫɬɜɨɪɚ ɤ ɬɵɱɤɨɜɨɣ ɝɪɚɧɢ ɪɚɧɟɟ ɭɥɨɠɟɧɧɨɝɨ 
ɤɢɪɩɢɱɚ, ɩɪɢɠɢɦɚɹ ɤɢɪɩɢɱ ɤ ɩɨɥɨɬɧɭ ɤɟɥɶɦɵ ɢ ɨɞɧɨɜɪɟɦɟɧɧɨ, ɨɫɚɠɢɜɚɹ ɤɢɪɩɢɱ 
ɞɨ ɭɪɨɜɧɹ ɪɚɧɟɟ ɭɥɨɠɟɧɧɵɯ ɧɚɠɢɦɨɦ ɪɭɤɢ, ɜɵɬɚɫɤɢɜɚɟɬ ɤɟɥɶɦɭ. ɇɚɠɚɬɢɟɦ 
ɭɤɥɚɞɵɜɚɟɦɨɝɨ ɤɢɪɩɢɱɚ ɤɚɦɟɧɳɢɤ ɨɛɪɚɡɭɟɬ ɢɡ ɪɚɫɬɜɨɪɚ ɜɟɪɬɢɤɚɥɶɧɵɣ 
ɩɨɩɟɪɟɱɧɵɣ ɲɨɜ. ȼɵɠɚɬɨɝɨ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɫɬɟɧɵ ɪɚɫɬɜɨɪɚ ɩɪɢ ɤɥɚɞɤɟ 
ɜɩɭɫɬɨɲɨɜɤɭ (ɩɨɞ ɲɬɭɤɚɬɭɪɤɭ) ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ 

Ʉɥɚɞɤɭ ɥɨɠɤɨɜɨɝɨ ɪɹɞɚ ɜɧɭɬɪɟɧɧɟɣ ɜɟɪɫɬɵ ɤɚɦɟɧɳɢɤ 4 ɪɚɡɪɹɞɚ ɜɟɞɟɬ 
ɫɩɨɫɨɛɨɦ «ɜɩɪɢɫɵɤ», ɡɚɝɪɟɛɚɹ ɪɚɫɬɜɨɪ ɬɵɱɤɨɜɨɣ ɝɪɚɧɶɸ ɤɢɪɩɢɱɚ ɜ ɬɨɦ ɠɟ 
ɩɨɪɹɞɤɟ, ɤɚɤ ɢ ɞɥɹ ɧɚɪɭɠɧɨɣ ɜɟɪɫɬɵ. 

ɉɪɢ ɧɚɥɢɱɢɢ ɩɪɨɟɦɨɜ ɤɚɦɟɧɳɢɤ 4 ɪɚɡɪɹɞɚ ɡɚɤɥɚɞɵɜɚɟɬ ɜ ɤɥɚɞɤɭ 
ɩɪɨɫɦɨɥɟɧɧɵɟ ɩɪɨɛɤɢ, ɚ ɬɚɤɠɟ ɬɪɟɯɱɟɬɜɟɪɬɤɢ ɞɥɹ ɨɛɪɚɡɨɜɚɧɢɹ ɜɟɪɬɢɤɚɥɶɧɨɝɨ 
ɨɝɪɚɧɢɱɟɧɢɹ ɫɬɟɧɵ. 

Ⱦɨ ɧɚɱɚɥɚ ɦɨɧɬɚɠɚ ɩɥɢɬ ɩɟɪɟɤɪɵɬɢɹ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɩɨɥɧɟɧɵ 
ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ. 

Ʉɪɨɦɟ ɬɨɝɨ, ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɩɨɥɧɟɧɵ ɫɥɟɞɭɸɳɢɟ ɪɚɛɨɬɵ: 
- ɫɦɨɧɬɢɪɨɜɚɧɵ ɢ ɡɚɤɪɟɩɥɟɧɵ ɩɨ ɩɪɨɟɤɬɭ ɜɫɟ ɤɨɧɫɬɪɭɤɰɢɢ ɜ ɩɪɟɞɟɥɚɯ 

ɷɬɚɠɚ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɧɢɠɟ ɭɪɨɜɧɹ ɦɨɧɬɢɪɭɟɦɨɝɨ ɩɟɪɟɤɪɵɬɢɹ; 
- ɞɨɫɬɚɜɥɟɧɵ ɧɚ ɩɥɨɳɚɞɤɭ ɢ ɩɨɞɝɨɬɨɜɥɟɧɵ ɤ ɪɚɛɨɬɟ ɦɟɯɚɧɢɡɦɵ, ɢɧɜɟɧɬɚɪɶ 

ɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ; 
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- ɪɚɛɨɱɢɟ ɢ ɂɌɊ ɨɡɧɚɤɨɦɥɟɧɵ ɫ ɬɟɯɧɨɥɨɝɢɟɣ ɪɚɛɨɬ ɢ ɨɛɭɱɟɧɵ ɛɟɡɨɩɚɫɧɵɦ 
ɦɟɬɨɞɚɦ ɬɪɭɞɚ. 

Ɇɨɧɬɚɠ ɩɥɢɬ ɩɟɪɟɤɪɵɬɢɹ ɩɪɨɢɡɜɨɞɹɬ ɫ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ. 
Ɇɨɧɬɢɪɨɜɚɬɶ ɩɥɢɬɵ ɧɚɱɢɧɚɸɬ ɨɬ ɥɟɫɬɧɢɱɧɨɣ ɤɥɟɬɤɢ. ɋɬɪɨɩɨɜɤɭ ɩɪɨɢɡɜɨɞɹɬ ɡɚ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɨɬɜɟɪɫɬɢɹ. 

ɋ ɩɨɦɨɳɶɸ ɭɧɢɜɟɪɫɚɥɶɧɨɝɨ ɝɪɭɡɨɡɚɯɜɚɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɫ ɤɚɧɬɨɜɚɬɟɥɟɦ 
ɩɥɢɬɚ ɜ ɜɨɡɞɭɯɟ ɩɟɪɟɜɨɞɢɬɫɹ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɟ ɩɨɥɨɠɟɧɢɟ ɢ ɩɨɞɚɟɬɫɹ ɧɚ ɦɟɫɬɨ 
ɦɨɧɬɚɠɚ ɜ ɩɪɨɟɤɬɧɨɦ ɩɨɥɨɠɟɧɢɢ 

ɉɟɪɟɞ ɧɚɱɚɥɨɦ ɦɨɧɬɚɠɚ ɨɩɨɪɧɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɨɱɢɳɚɸɬ ɨɬ ɧɚɩɥɵɜɨɜ 
ɪɚɫɬɜɨɪɚ, ɝɪɹɡɢ, ɧɚɥɟɞɢ, ɫɧɟɝɚ, ɚ ɥɟɬɨɦ ɫɦɚɱɢɜɚɸɬ ɜɨɞɨɣ. ɉɥɢɬɵ ɩɟɪɟɤɪɵɬɢɣ 
ɭɤɥɚɞɵɜɚɸɬ ɧɚ ɪɚɫɬɜɨɪɧɭɸ ɩɨɫɬɟɥɶ ɬɨɥɳɢɧɨɣ ɧɟ ɛɨɥɟɟ 20 ɦɦ, ɪɚɫɫɬɢɥɚɟɦɭɸ ɩɨ 
ɜɟɪɯɭ ɫɬɟɧɨɜɵɯ ɩɚɧɟɥɟɣ. ɍɤɥɚɞɤɚ ɩɥɢɬ ɩɟɪɟɤɪɵɬɢɹ ɪɚɡɪɟɲɚɟɬɫɹ ɬɨɥɶɤɨ ɩɨɫɥɟ 
ɩɨɫɬɨɹɧɧɨɝɨ ɢɥɢ ɜɪɟɦɟɧɧɨɝɨ ɡɚɤɪɟɩɥɟɧɢɹ ɤɨɧɫɬɪɭɤɰɢɣ, ɧɚ ɤɨɬɨɪɵɟ ɨɧɢ 
ɨɩɢɪɚɸɬɫɹ. ɉɪɢ ɷɬɨɦ ɤɪɟɩɥɟɧɢɟ ɞɨɥɠɧɨ ɨɛɟɫɩɟɱɢɜɚɬɶ ɜɨɫɩɪɢɹɬɢɟ ɦɨɧɬɚɠɧɵɯ 
ɧɚɝɪɭɡɨɤ. 

ɉɨɥɨɠɟɧɢɟ ɜ ɩɥɚɧɟ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɩɥɢɬ ɩɟɪɟɤɪɵɬɢɣ ɩɪɨɜɟɪɹɸɬ ɩɨ 
ɪɚɡɦɟɬɤɟ, ɨɩɪɟɞɟɥɹɸɳɟɣ ɢɯ ɩɨɥɨɠɟɧɢɟ ɧɚ ɨɩɨɪɚɯ, ɩɪɢ ɷɬɨɦ ɫɥɟɞɹɬ ɡɚ 
ɫɨɜɦɟɳɟɧɢɟɦ ɡɚɤɥɚɞɧɵɯ ɞɟɬɚɥɟɣ. ɇɟɡɧɚɱɢɬɟɥɶɧɵɟ ɨɬɤɥɨɧɟɧɢɹ ɭɫɬɪɚɧɹɸɬ, 
ɪɢɯɬɭɹ ɩɥɢɬɭ ɦɨɧɬɚɠɧɵɦɢ ɥɨɦɚɦɢ. Ƚɨɪɢɡɨɧɬɚɥɶɧɨɫɬɶ ɤɨɧɬɪɨɥɢɪɭɸɬ, ɭɤɥɚɞɵɜɚɹ 
ɜ ɞɜɭɯ ɜɡɚɢɦɧɨ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɵɯ ɩɥɨɫɤɨɫɬɹɯ ɫɬɪɨɢɬɟɥɶɧɵɣ ɭɪɨɜɟɧɶ. 

ɉɨɫɥɟ ɨɤɨɧɱɚɬɟɥɶɧɨɣ ɜɵɜɟɪɤɢ ɩɥɢɬɵ ɩɟɪɟɤɪɵɬɢɹ ɫɨɟɞɢɧɹɸɬ ɦɟɠɞɭ ɫɨɛɨɣ 
ɉ-ɨɛɪɚɡɧɵɦɢ ɫɤɨɛɚɦɢ, ɜɫɬɚɜɥɹɟɦɵɦɢ ɜ ɚɧɤɟɪɧɵɟ ɩɟɬɥɢ ɩɥɢɬ ɩɟɪɟɤɪɵɬɢɹ ɜ ɭɝɥɚɯ 
ɫɜɟɪɯɭ, ɩɨɫɥɟ ɱɟɝɨ ɩɥɢɬɵ ɪɚɫɫɬɪɨɩɨɜɵɜɚɸɬ ɢ ɞɚɥɟɟ ɜɵɩɨɥɧɹɸɬ ɷɥɟɤɬɪɨɞɭɝɨɜɭɸ 
ɫɜɚɪɤɭ ɩɨɞɴёɦɧɵɯ ɩɟɬɟɥɶ ɫ ɜɵɩɭɫɤɚɦɢ ɢ ɡɚɤɥɚɞɧɵɦɢ ɞɟɬɚɥɹɦɢ ɫɦɟɠɧɵɯ ɩɥɢɬ 
ɩɟɪɟɤɪɵɬɢɹ. 

 
3.4 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɤɚɱɟɫɬɜɭ ɪɚɛɨɬ 
 
Ʉɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ ɪɚɛɨɬ ɩɨ ɤɢɪɩɢɱɧɨɣ ɤɥɚɞɤɟ ɧɚɪɭɠɧɵɯ ɢ ɜɧɭɬɪɟɧɧɢɯ 

ɧɟɫɭɳɢɯ ɫɬɟɧ, ɢ ɩɟɪɟɝɨɪɨɞɨɤ ɧɚ ɷɬɚɠɟ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ: 
- ɩɪɢɟɦɤɭ ɩɪɟɞɲɟɫɬɜɭɸɳɢɯ ɤɢɪɩɢɱɧɨɣ ɤɥɚɞɤɟ ɪɚɧɟɟ ɜɵɩɨɥɧɟɧɧɵɯ 

ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ;  
- ɤɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ ɩɪɢɦɟɧɹɟɦɵɯ ɞɥɹ ɤɥɚɞɤɢ ɢ ɦɨɧɬɢɪɭɟɦɵɯ ɩɟɪɟɦɵɱɟɤ 

ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɢ ɢɡɞɟɥɢɣ;  
- ɤɨɧɬɪɨɥɶ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɨɩɟɪɚɰɢɣ, ɫɜɹɡɚɧɧɵɯ ɫ ɩɪɨɢɡɜɨɞɫɬɜɨɦ 

ɤɚɦɟɧɧɵɯ ɪɚɛɨɬ ɢ ɭɤɥɚɞɤɢ ɩɟɪɟɦɵɱɟɤ ɧɚɞ ɩɪɨɟɦɚɦɢ;  
- ɩɪɢɟɦɨɱɧɵɣ ɤɨɧɬɪɨɥɶ ɜɵɩɨɥɧɟɧɧɵɯ ɤɚɦɟɧɧɵɯ ɪɚɛɨɬ ɫ ɨɮɨɪɦɥɟɧɢɟɦ 

ɚɤɬɨɜ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɹ ɫɤɪɵɬɵɯ ɪɚɛɨɬ.  
ɉɪɢɟɦɤɭ ɪɚɧɟɟ ɜɵɩɨɥɧɟɧɧɵɯ ɪɚɛɨɬ, ɩɪɟɞɲɟɫɬɜɭɸɳɢɯ ɜɨɡɜɟɞɟɧɢɸ 

ɧɚɪɭɠɧɵɯ ɢ ɜɧɭɬɪɟɧɧɢɯ ɧɟɫɭɳɢɯ ɫɬɟɧ, ɢ ɩɟɪɟɝɨɪɨɞɨɤ, ɩɪɨɢɡɜɨɞɢɬɶ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ [29, ɩ. 9] ɢ ɪɚɛɨɱɢɯ ɱɟɪɬɟɠɟɣ ɩɪɨɟɤɬɚ.  

Ʉɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ ɦɨɧɬɚɠɚ ɩɥɢɬ ɩɟɪɟɤɪɵɬɢɹ ɜɤɥɸɱɚɟɬ: 
- ɜɯɨɞɧɨɣ ɤɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɢɫɩɨɥɶɡɭɟɦɵɯ ɦɚɬɟɪɢɚɥɨɜ; 
- ɨɩɟɪɚɰɢɨɧɧɵɣ ɤɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɛɨɬ; 
- ɩɪɢёɦɨɱɧɵɣ ɤɨɧɬɪɨɥɶ ɜɵɩɨɥɧɟɧɧɵɯ ɪɚɛɨɬ. 
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3.5 ɉɨɬɪɟɛɧɨɫɬɶ ɜ ɦɚɬɟɪɢɚɥɶɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɫɭɪɫɚɯ 
 
3.5.1 Ɇɚɲɢɧɵ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
 
ɉɨɞɛɨɪ ɤɪɚɧɚ ɞɥɹ ɤɢɪɩɢɱɟɣ, ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɢɡɞɟɥɢɣ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɩ. 4.2 

ɞɚɧɧɨɝɨ ɩɪɨɟɤɬɚ. 
ɇɟɨɛɯɨɞɢɦɵɟ ɦɚɲɢɧɵ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.1. 
 

Ɍɚɛɥɢɰɚ 3.1 - Ɇɚɲɢɧɵ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 

ɩɪɨɰɟɫɫɚ ɢ ɟɝɨ ɨɩɟɪɚɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɦɚɲɢɧɵ, 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɬɢɩ, 

ɦɚɪɤɚ 

Ɉɫɧɨɜɧɚɹ ɬɟɯɧɢɱɟɫɤɚɹ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ, 

ɩɚɪɚɦɟɬɪ 
Ʉɨɥɢɱɟɫɬɜɨ 

ȼɵɝɪɭɡɤɚ ɢ ɩɨɞɚɱɚ 
ɦɚɬɟɪɢɚɥɚ ɤ ɦɟɫɬɭ 

ɤɥɚɞɤɢ, ɚ ɬɚɤɠɟ 
ɩɟɪɟɫɬɚɧɨɜɤɭ ɩɨɞɦɨɫɬɟɣ 

Ʉɪɚɧ ɛɚɲɟɧɧɵɣ ɄȻ-306 

ȼɵɫɨɬɚ ɩɨɞɴɟɦɚ – 43,1 
ɦ; 

ȼɵɥɟɬ ɫɬɪɟɥɵ - 23 ɦ; 
Ƚɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ – 4,4 

ɬ 

1 

Ⱦɨɫɬɚɜɤɚ ɪɚɫɬɜɨɪɚ ɧɚ 
ɩɥɨɳɚɞɤɭ 

Ⱥɜɬɨɛɟɬɨɧɨɫɦɟɫɢɬɟɥɶ 
ɄȺɆȺɁ-6540 

ȼɦɟɫɬɢɦɨɫɬɶ – 9 ɦ3 1 

ɋɜɚɪɨɱɧɵɟ ɪɚɛɨɬɵ 
ɋɜɚɪɨɱɧɵɣ ɚɩɩɚɪɚɬ 

ɋɜɚɪɨɝ ARC 205 
ɋɜɚɪɨɱɧɵɣ ɬɨɤ MMA – 

10-180 Ⱥ 
1 

 
3.5.2 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɨɫɧɚɫɬɤɚ, ɢɧɫɬɪɭɦɟɧɬ, ɢɧɜɟɧɬɚɪɶ ɢ 

ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ 
 
Ⱦɥɹ ɩɨɞɛɨɪɚ ɝɪɭɡɨɡɚɯɜɚɬɧɵɯ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ ɩɨɥɶɡɭɟɦɫɹ ɤɚɬɚɥɨɝɨɦ 

ɫɪɟɞɫɬɜ ɦɨɧɬɚɠɚ ɫɛɨɪɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ. 
ɋɯɟɦɵ ɫɬɪɨɩɨɜɨɤ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ. 
 

Ɍɚɛɥɢɰɚ 3.2 - Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɨɫɧɚɫɬɤɚ, ɢɧɫɬɪɭɦɟɧɬ, ɢɧɜɟɧɬɚɪɶ ɢ 
ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 

ɩɪɨɰɟɫɫɚ ɢ ɟɝɨ 
ɨɩɟɪɚɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɨɫɧɚɫɬɤɢ, 
ɢɧɫɬɪɭɦɟɧɬɚ, ɢɧɜɟɧɬɚɪɹ ɢ 

ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ, ɬɢɩ, ɦɚɪɤɚ 

Ɉɫɧɨɜɧɚɹ 
ɬɟɯɧɢɱɟɫɤɚɹ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ, 
ɩɚɪɚɦɟɬɪ 

Ʉɨɥɢɱɟɫɬɜɨ 

ɉɨɞɴɟɦ ɷɥɟɦɟɧɬɨɜ 
ɋɬɪɨɩ ɱɟɬɵɪɟɯɜɟɬɜɟɜɨɣ 4ɋɄ1-

5,0/5000 
Ƚɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ – 

5 ɬ 
2 

ɉɨɞɴɟɦ ɷɥɟɦɟɧɬɨɜ 

ɋɬɪɨɩ ɱɟɬɵɪɟɯɜɟɬɜɟɜɨɣ 4ɋɄ1-
3,2/2000 

Ƚɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ – 
3,2 ɬ 

1 

ɋɬɪɨɩ ɱɟɬɵɪɟɯɜɟɬɜɟɜɨɣ 
4ɋɄ10-4 

Ƚɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ – 
10 ɬ 

1 

ɉɨɞɫɬɪɨɩɨɤ ȼɄ-3,2 
Ƚɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ – 

3,2 ɬ 
4 

ɉɨɞɫɬɪɨɩɨɤ ɉɄ4-3,4 
Ƚɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ – 

4 ɬ 
4 



 

75 

К
П 

Ⱦ
ɉɨɞɩ

№ 
ɞɨɤɭ
ɦɟɧɬɚ

П
ГС

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 3.2 
ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 
ɩɪɨɰɟɫɫɚ ɢ ɟɝɨ 

ɨɩɟɪɚɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɨɫɧɚɫɬɤɢ, 
ɢɧɫɬɪɭɦɟɧɬɚ, ɢɧɜɟɧɬɚɪɹ ɢ 

ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ, ɬɢɩ, ɦɚɪɤɚ 

Ɉɫɧɨɜɧɚɹ 
ɬɟɯɧɢɱɟɫɤɚɹ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ, 
ɩɚɪɚɦɟɬɪ 

Ʉɨɥɢɱɟɫɬɜɨ 

ɉɨɞɚɱɚ ɪɚɫɬɜɨɪɚ ɞɥɹ 
ɤɢɪɩɢɱɧɨɣ ɤɥɚɞɤɢ  əɳɢɤ ɫɬɚɥɶɧɨɣ ɌɊ-0,5 

1600ɯ1100ɯ650 ɦɦ 
ȼɦɟɫɬɢɦɨɫɬɶ – 0,5 ɦ3 

2 

Ʉɢɪɩɢɱɧɚɹ ɤɥɚɞɤɚ 
ɫɬɟɧ 

ɂɧɜɟɧɬɚɪɧɵɟ ɩɨɞɦɨɫɬɢ 
ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ 

ɢɡɝɨɬɨɜɥɟɧɢɹ 

1500ɯ1600 ɦɦ 16 

2000ɯ3500 ɦɦ 10 

Ʉɟɥɶɦɚ  6 
Ɇɨɥɨɬɨɤ-ɤɢɪɨɱɤɚ  2 

Ɉɬɜɟɫ ɫɬɪɨɢɬɟɥɶɧɵɣ ɈɌ-400  2 
Ɋɟɣɤɚ-ɩɨɪɹɞɨɜɤɚ  2 

ɉɪɚɜɢɥɨ  2 
Ɋɭɥɟɬɤɚ 3ɉɄ 2-30-ȺɇɌ/1  2 

Ʌɨɩɚɬɚ ɪɚɫɬɜɨɪɧɚɹ   2 
ɒɧɭɪ ɩɪɢɱɚɥɶɧɵɣ  2 

Ɉɛɟɫɩɟɱɟɧɢɟ 
ɛɟɡɨɩɚɫɧɨɫɬɢ 

Ʉɚɫɤɚ ɫɬɪɨɢɬɟɥɶɧɚɹ  11 
ɉɨɹɫ ɦɨɧɬɚɠɧɵɣ  11 

 
 
3.5.3 Ɇɚɬɟɪɢɚɥɵ ɢ ɢɡɞɟɥɢɹ 
 
ɉɨɬɪɟɛɧɨɫɬɶ ɜ ɦɚɬɟɪɢɚɥɚɯ ɢ ɢɡɞɟɥɢɹɯ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 

ɩɪɨɰɟɫɫɚ ɢ ɟɝɨ ɨɩɟɪɚɰɢɣ ɜ ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ ɨɛɴɟɦɚɯ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɪɚɛɨɱɟɣ 
ɞɨɤɭɦɟɧɬɚɰɢɢ ɫ ɭɱɟɬɨɦ ɞɟɣɫɬɜɭɸɳɢɯ ɧɨɪɦ ɪɚɫɯɨɞɚ ɦɚɬɟɪɢɚɥɨɜ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ 
(ɜ ɬɨɦ ɱɢɫɥɟ ɜɟɞɨɦɫɬɜɟɧɧɵɯ ɢ ɦɟɫɬɧɵɯ ɧɨɪɦ). ɉɟɪɟɱɟɧɶ ɧɟɨɛɯɨɞɢɦɵɯ 
ɦɚɬɟɪɢɚɥɨɜ ɢ ɢɡɞɟɥɢɣ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 3.3. 

 
Ɍɚɛɥɢɰɚ 3.3 – Ɇɚɬɟɪɢɚɥɵ ɢ ɢɡɞɟɥɢɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 

ɩɪɨɰɟɫɫɚ ɢ ɟɝɨ 
ɨɩɟɪɚɰɢɣ, ɨɛɴɟɦ 

ɪɚɛɨɬ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɦɚɬɟɪɢɚɥɨɜ ɢ 
ɢɡɞɟɥɢɣ, ɦɚɪɤɚ, ȽɈɋɌ, Ɍɍ 

ȿɞɢɧɢ
ɰɚ 

ɢɡɦɟɪɟ
ɧɢɹ 

ɇɨɪɦɚ 
ɪɚɫɯɨɞɚ 

ɧɚ 
ɟɞɢɧɢɰɭ 

ɢɡɦɟɪɟɧɢɹ 

ɉɨɬɪɟɛɧɨɫɬɶ 
ɧɚ ɨɛɴɟɦ 

ɪɚɛɨɬ 

Ʉɢɪɩɢɱɧɚɹ ɤɥɚɞɤɚ 
Ʉɢɪɩɢɱ ɤɟɪɚɦɢɱɟɫɤɢɣ ɪɹɞɨɜɨɣ 

ɄɨɊɉɨ 1ɇɎ/100/2,0/50 ɩɨ 
ȽɈɋɌ 530-2012 

ɦ3 
0,394 

ɬɵɫ.ɲɬ 
460,71 

Ʉɢɪɩɢɱɧɚɹ ɤɥɚɞɤɚ 
Ʉɢɪɩɢɱ ɤɟɪɚɦɢɱɟɫɤɢɣ ɥɢɰɟɜɨɣ 

ɄɈɅɉɨ 1ɇɎ/100/2,0/50 ɩɨ 
ȽɈɋɌ 530-2012 

ɦ3 
0,42 ɬɵɫ. 

ɲɬ 
85,7 

ɉɨɞɚɱɚ ɤɥɚɞɨɱɧɨɝɨ 
ɪɚɫɬɜɨɪɚ ɧɚ 

ɪɚɛɨɱɢɟ ɦɟɫɬɚ ɜ 
ɹɳɢɤɚɯ ɦɨɧɬɚɠɧɵɦ 

ɤɪɚɧɨɦ 

Ɋɚɫɬɜɨɪ ɤɥɚɞɨɱɧɵɣ, ɰɟɦɟɧɬɧɨ-
ɩɟɫɱɚɧɵɣ, Ɇ75, ȽɈɋɌ 28013-98 

ɦ3 0,24 347,72 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 3.3 
ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 
ɩɪɨɰɟɫɫɚ ɢ ɟɝɨ 

ɨɩɟɪɚɰɢɣ, ɨɛɴɟɦ 
ɪɚɛɨɬ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɦɚɬɟɪɢɚɥɨɜ ɢ 
ɢɡɞɟɥɢɣ, ɦɚɪɤɚ, ȽɈɋɌ, Ɍɍ 

ȿɞɢɧɢ
ɰɚ 

ɢɡɦɟɪɟ
ɧɢɹ 

ɇɨɪɦɚ 
ɪɚɫɯɨɞɚ 

ɧɚ 
ɟɞɢɧɢɰɭ 

ɢɡɦɟɪɟɧɢɹ 

ɉɨɬɪɟɛɧɨɫɬɶ 
ɧɚ ɨɛɴɟɦ 

ɪɚɛɨɬ 

ɍɤɥɚɞɤɚ ɫɛɨɪɧɵɯ 
ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ 

ɩɟɪɟɦɵɱɟɤ 

ɉɟɪɟɦɵɱɤɢ (ɩɪɢɥ.Ⱥ), 
ȽɈɋɌ 948-2016 

ɲɬ 100 4,06 

ɍɤɥɚɞɤɚ ɩɥɢɬ 
ɩɟɪɟɤɪɵɬɢɹ 

ɉɥɢɬɵ ɩɟɪɟɤɪɵɬɢɣ (ɥɢɫɬ 3), 
ȽɈɋɌ 26434-2015 

ɲɬ 100 2,93 

ɋɜɚɪɤɚ ɡɚɤɥɚɞɧɵɯ 
ɞɟɬɚɥɟɣ ɩɥɢɬ 
ɩɟɪɟɤɪɵɬɢɹ 

ɗɥɟɤɬɪɨɞɵ ɞɢɚɦɟɬɪɨɦ: 6 ɦɦ 
ɗ42 

ɬ 0,01 0,029 

ɍɤɥɚɞɤɚ ɫɛɨɪɧɵɯ 
ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ 

ɥɟɫɬɧɢɰ 

Ʌɟɫɬɧɢɱɧɵɣ ɦɚɪɲ, 1ɅɆ 
27.11.14-4-ɝ; ɥɟɫɬɧɢɱɧɵɟ 
ɩɥɨɳɚɞɤɢ 2Ʌɉ22.12-4-ɝ ɢ 

2Ʌɉ22.18-4-ɝ, ȽɈɋɌ 9818-2015 

ɲɬ 100 0,1 

 
 

3.6 Ɍɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɨɯɪɚɧɚ ɬɪɭɞɚ 
 
ɉɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɤɚɦɟɧɧɵɯ ɢ ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶɫɹ 

ɬɪɟɛɨɜɚɧɢɹ ɋɇɢɉ 12-04-2002 «Ȼɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ. ɑɚɫɬɶ II. 
ɋɬɪɨɢɬɟɥɶɧɨɟ ɩɪɨɢɡɜɨɞɫɬɜɨ» [50] ɢ ɋɇɢɉ12-03-2001 «Ȼɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ ɜ 
ɫɬɪɨɢɬɟɥɶɫɬɜɟ. ɑɚɫɬɶ I. Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ» [49]. 

ȼɵɩɨɥɧɟɧɢɟ ɤɚɦɟɧɧɵɯ ɪɚɛɨɬ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ 
ɩɪɟɞɭɩɪɟɠɞɟɧɢɸ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɪɚɛɨɱɢɯ ɫɥɟɞɭɸɳɢɯ ɨɩɚɫɧɵɯ ɜɪɟɞɧɵɯ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ:  

- ɪɚɫɩɨɥɨɠɟɧɢɟ ɪɚɛɨɱɢɯ ɦɟɫɬ ɜɛɥɢɡɢ ɩɟɪɟɩɚɞɚ ɩɨ ɜɵɫɨɬɟ 1,3ɦ ɢ ɛɨɥɟɟ;  
- ɩɚɞɟɧɢɟ ɜɵɲɟɪɚɫɩɨɥɨɠɟɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɢɧɫɬɪɭɦɟɧɬɨɜ;  
- ɫɚɦɨɩɪɨɢɡɜɨɥɶɧɨɟ ɨɛɪɭɲɟɧɢɟ ɷɥɟɦɟɧɬɨɜ ɤɨɧɫɬɪɭɤɰɢɣ; ɞɜɢɠɭɳɟɟɫɹ ɱɚɫɬɢ 

ɦɚɲɢɧ ɢ ɩɟɪɟɞɜɢɝɚɟɦɵɟ ɢɦɢ ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɦɚɬɟɪɢɚɥɵ.  
ɉɪɢ ɧɚɥɢɱɢɢ ɨɩɚɫɧɵɯ ɢ ɜɪɟɞɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ, 

ɛɟɡɨɩɚɫɧɨɫɬɶ ɤɚɦɟɧɧɵɯ ɪɚɛɨɬ ɞɨɥɠɧɚ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɚ ɧɚ ɨɫɧɨɜɟ ɜɵɩɨɥɧɟɧɢɹ 
ɫɨɞɟɪɠɚɳɢɯɫɹ ɜ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ – ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ (Ƚɘɋ, ɉɉɊ 
ɢ ɞɪ.) ɫɥɟɞɭɸɳɢɯ ɪɟɲɟɧɢɣ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ: 

- ɨɪɝɚɧɢɡɚɰɢɹ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ ɫ ɭɤɚɡɚɧɢɟɦ ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɦɟɫɬɚ ɭɫɬɚɧɨɜɤɢ 
ɧɟɨɛɯɨɞɢɦɵɯ ɫɪɟɞɫɬɜ ɩɨɞɦɚɳɢɜɚɧɢɹ, ɝɪɭɡɨɡɚɯɜɚɬɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɫɪɟɞɫɬɜ 
ɤɨɧɬɟɣɧɟɪɢɡɚɰɢɢ ɢ ɬɚɪɵ;  

- ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ ɫ ɭɱɟɬɨɦ ɨɛɟɫɩɟɱɟɧɢɹ 
ɭɫɬɨɣɱɢɜɨɫɬɢ ɜɨɡɜɨɞɢɦɵɯ ɤɨɧɫɬɪɭɤɰɢɣ; 

- ɨɩɪɟɞɟɥɟɧɢɟ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɦɟɫɬ ɭɫɬɚɧɨɜɤɢ ɫɪɟɞɫɬɜ ɡɚɳɢɬɵ ɨɬ ɩɚɞɟɧɢɹ 
ɱɟɥɨɜɟɤɚ ɫ ɜɵɫɨɬɵ ɢ ɩɚɞɟɧɢɹ ɩɪɟɞɦɟɬɨɜ ɜɛɥɢɡɢ ɡɞɚɧɢɹ; 

- ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɦɟɪɵ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɭɫɬɪɨɣɫɬɜɚ 
ɤɚɦɟɧɧɨɣ ɤɥɚɞɤɢ ɜ ɯɨɥɨɞɧɨɟ ɜɪɟɦɹ ɝɨɞɚ. 
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Ʉɨɧɫɬɪɭɤɰɢɹ ɝɪɭɡɨɡɚɯɜɚɬɧɵɯ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ ɞɨɥɠɧɚ ɢɫɤɥɸɱɚɬɶ 
ɜɨɡɦɨɠɧɨɫɬɶ ɢɯ ɫɚɦɨɩɪɨɢɡɜɨɥɶɧɨɝɨ ɪɚɫɤɪɵɬɢɹ, ɨɩɪɨɤɢɞɵɜɚɧɢɹ ɢ ɜɵɩɚɞɟɧɢɹ 
ɦɚɬɟɪɢɚɥɨɜ. 

Ʉɥɚɞɤɭ ɫɬɟɧ ɜɟɞɭɬ ɫ ɩɨɞɦɨɫɬɟɣ, ɧɚɱɢɧɚɹ ɫ ɜɵɫɨɬɵ ɧɟ ɛɨɥɟɟ 1,2 ɦ ɨɬ ɭɪɨɜɧɹ 
ɩɨɥɚ ɩɟɪɜɨɝɨ ɷɬɚɠɚ ɢɥɢ ɩɟɪɟɤɪɵɬɢɹ. 

ɇɚ ɩɨɞɦɨɫɬɹɯ ɦɟɠɞɭ ɫɬɟɧɨɣ, ɫɥɨɠɟɧɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ ɢ ɭɫɬɚɧɨɜɥɟɧɧɵɦ 
ɢɧɜɟɧɬɚɪɟɦ ɫɥɟɞɭɟɬ ɨɫɬɚɜɥɹɬɶ ɩɪɨɯɨɞ ɲɢɪɢɧɨɣ ɧɟ ɦɟɧɟɟ 60 ɫɦ. 

ɉɨɞɧɢɦɚɬɶ ɤɢɪɩɢɱ ɧɚ ɩɨɞɦɨɫɬɢ ɤɪɚɧɨɦ ɫɥɟɞɭɟɬ ɩɚɤɟɬɚɦɢ ɧɚ ɩɨɞɞɨɧɚɯ ɩɪɢ 
ɩɨɦɨɳɢ ɱɟɬɵɪɟɯɫɬɟɧɨɱɧɵɯ ɮɭɬɥɹɪɨɜ, ɢɫɤɥɸɱɚɸɳɢɯ ɜɨɡɦɨɠɧɨɫɬɶ ɜɵɩɚɞɟɧɢɹ 
ɤɢɪɩɢɱɚ. 

ɉɪɢ ɤɥɚɞɤɟ ɫɬɟɧ ɫ ɜɧɭɬɪɟɧɧɢɯ ɩɨɞɦɨɫɬɟɣ ɧɚɞɥɟɠɢɬ ɩɨ ɜɫɟɦɭ ɩɟɪɢɦɟɬɪɭ 
ɡɞɚɧɢɹ ɭɫɬɪɚɢɜɚɬɶ ɧɚɪɭɠɧɵɟ ɡɚɳɢɬɧɵɟ ɢɧɜɟɧɬɚɪɧɵɟ ɤɨɡɵɪɶɤɢ ɜ ɜɢɞɟ ɧɚɫɬɢɥɚ ɧɚ 
ɤɪɨɧɲɬɟɣɧɚɯ, ɧɚɜɟɲɢɜɚɟɦɵɯ ɧɚ ɫɬɚɥɶɧɵɟ ɤɪɸɤɢ, ɤɨɬɨɪɵɟ ɡɚɞɟɥɵɜɚɸɬɫɹ ɜ 
ɤɥɚɞɤɭ ɩɨ ɦɟɪɟ ɟɟ ɜɨɡɜɟɞɟɧɢɹ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɧɟ ɛɨɥɟɟ 3 ɦ ɞɪɭɝ ɨɬ ɞɪɭɝɚ. 

Ɋɚɛɨɱɢɟ, ɡɚɧɹɬɵɟ ɧɚ ɭɫɬɚɧɨɜɤɟ ɢ ɫɧɹɬɢɢ ɡɚɳɢɬɧɵɯ ɤɨɡɵɪɶɤɨɜ, ɞɨɥɠɧɵ 
ɪɚɛɨɬɚɬɶ ɫ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɦɢ ɩɨɹɫɚɦɢ. ɏɨɞɢɬɶ ɩɨ ɤɨɡɵɪɶɤɚɦ, ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɢɯ ɜ ɤɚɱɟɫɬɜɟ ɩɨɞɦɨɫɬɟɣ, ɚ ɬɚɤɠɟ ɫɤɥɚɞɵɜɚɬɶ ɧɚ ɧɢɯ ɦɚɬɟɪɢɚɥɵ – ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ. 

Ɂɚɩɪɟɳɚɟɬɫɹ ɩɪɢ ɤɥɚɞɤɟ ɫɬɟɧ:  
- ɨɫɬɚɜɥɹɬɶ ɦɚɬɟɪɢɚɥɵ ɢ ɢɧɫɬɪɭɦɟɧɬɵ ɧɚ ɫɬɟɧɚɯ ɜɨ ɜɪɟɦɹ ɩɟɪɟɪɵɜɚ ɜ 

ɤɥɚɞɤɟ; 
- ɜɵɤɥɚɞɵɜɚɬɶ ɫɬɟɧɭ ɫɬɨɹ ɧɚ ɧɟɣ; 
- ɫɛɪɚɫɵɜɚɬɶ ɩɨɞɞɨɧɵ, ɮɭɬɥɹɪɵ ɢ ɞɪɭɝɨɟ ɫ ɩɨɞɦɨɫɬɟɣ ɢ ɬɪɚɧɫɩɨɪɬɧɵɯ 

ɫɪɟɞɫɬɜ. 
ɋɪɟɞɫɬɜɚ ɩɨɞɦɚɳɢɜɚɧɢɹ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɜɛɥɢɡɢ ɩɪɨɟɡɞɨɜ ɬɪɚɧɫɩɨɪɬɧɵɯ 

ɫɪɟɞɫɬɜ, ɞɨɥɠɧɵ ɛɵɬɶ ɨɝɪɚɠɞɟɧɵ ɨɬɛɨɣɧɵɦɢ ɛɪɭɫɚɦɢ ɫ ɬɚɤɢɦ ɪɚɫɱɟɬɨɦ, ɱɬɨɛɵ 
ɨɧɢ ɧɚɯɨɞɢɥɢɫɶ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɧɟ ɛɥɢɠɟ 0,6 ɦ ɨɬ ɝɚɛɚɪɢɬɚ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ. 

ɋɪɟɞɫɬɜɚ ɩɨɞɦɚɳɢɜɚɧɢɹ ɞɨɥɠɧɵ ɢɦɟɬɶ ɪɨɜɧɵɟ ɪɚɛɨɱɢɟ ɧɚɫɬɢɥɵ ɫ ɡɚɡɨɪɨɦ 
ɦɟɠɞɭ ɞɨɫɤɚɦɢ ɧɟ ɛɨɥɟɟ 5 ɦɦ, ɚ ɩɪɢ ɪɚɫɩɨɥɨɠɟɧɢɢ ɧɚɫɬɢɥɚ ɧɚ ɜɵɫɨɬɟ 1,3 ɦ ɢ 
ɛɨɥɟɟ - ɨɝɪɚɠɞɟɧɢɹ ɢ ɛɨɪɬɨɜɵɟ ɷɥɟɦɟɧɬɵ. 

Ɂɚɩɪɟɳɚɟɬɫɹ ɩɪɢ ɦɨɧɬɚɠɟ: 
- ɜɵɩɨɥɧɹɬɶ ɦɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ ɧɚ ɜɵɫɨɬɟ ɜ ɨɬɤɪɵɬɵɯ ɦɟɫɬɚɯ ɩɪɢ ɫɤɨɪɨɫɬɢ 

ɜɟɬɪɚ 15 ɦ/ɫ ɢ ɛɨɥɟɟ, ɩɪɢ ɝɨɥɨɥɟɞɢɰɟ, ɝɪɨɡɟ ɢ ɬɭɦɚɧɟ, ɢɫɤɥɸɱɚɸɳɟɦ ɜɢɞɢɦɨɫɬɶ 
ɜ ɩɪɟɞɟɥɚɯ ɮɪɨɧɬɚ ɪɚɛɨɬ;  

- ɦɨɧɬɚɠɧɢɤɚɦ ɯɨɞɢɬɶ ɩɨ ɬɨɪɰɚɦ ɩɚɧɟɥɟɣ ɫɬɟɧ;  
- ɜ ɪɚɞɢɭɫɟ 10 ɦ ɨɬ ɦɟɫɬɚ ɩɪɨɜɟɞɟɧɢɹ ɷɥɟɤɬɪɨɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬ ɪɚɡɦɟɳɚɬɶ 

ɥɟɝɤɨɜɨɡɝɨɪɚɟɦɵɟ ɦɚɬɟɪɢɚɥɵ. 
- ɩɪɨɢɡɜɨɞɢɬɶ ɷɥɟɤɬɪɨɫɜɚɪɨɱɧɵɟ ɪɚɛɨɬɵ ɜ ɧɟɡɚɳɢɳɟɧɧɵɯ ɦɟɫɬɚɯ ɜɨ ɜɪɟɦɹ 

ɞɨɠɞɹ, ɝɪɨɡɵ ɢɥɢ ɫɢɥɶɧɨɝɨ ɫɧɟɝɨɩɚɞɚ, ɚ ɬɚɤɠɟ ɧɚ ɜɵɫɨɬɟ ɩɪɢ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ 15 
ɦ/ɫ ɢ ɛɨɥɟɟ; 

- ɫɨɜɦɟɳɟɧɢɟ ɧɚ ɨɞɧɨɦ ɪɚɛɨɱɟɦ ɦɟɫɬɟ ɫɜɚɪɨɱɧɵɟ ɪɚɛɨɬɵ ɢ ɭɤɥɚɞɤɭ 
ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɨɝɨ ɜɤɥɚɞɵɲɚ. 

ɇɚɱɢɧɚɹ ɫɨ ɜɬɨɪɨɝɨ ɷɬɚɠɚ ɫɥɟɞɭɟɬ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɢɧɜɟɧɬɚɪɧɵɟ ɩɟɪɟɧɨɫɧɵɟ 
ɨɝɪɚɠɞɟɧɢɹ ɩɨ ɤɨɧɬɭɪɭ ɞɨɦɚ ɢ ɩɪɨɟɦɚ. 

ɉɪɢ ɩɟɪɟɦɟɳɟɧɢɢ ɩɥɢɬɵ ɩɟɪɟɤɪɵɬɢɹ ɦɨɧɬɚɠɧɢɤɢ ɞɨɥɠɧɵ ɧɚɯɨɞɢɬɶɫɹ ɜɧɟ 
ɤɨɧɬɭɪɚ ɭɫɬɚɧɚɜɥɢɜɚɟɦɨɣ ɩɥɢɬɵ ɫɨ ɫɬɨɪɨɧɵ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɣ ɩɨɞɚɱɟ. 
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ɍɫɬɚɧɚɜɥɢɜɚɬɶ ɩɥɢɬɵ ɧɭɠɧɨ ɛɟɡ ɬɨɥɱɤɨɜ, ɧɟ ɞɨɩɭɫɤɚɹ ɭɞɚɪɨɜ ɩɨ ɞɪɭɝɢɦ 
ɤɨɧɫɬɪɭɤɰɢɹɦɢ. 

Ɇɨɧɬɚɠɧɢɤ, ɧɚɯɨɞɹɳɢɣɫɹ ɧɚ ɩɟɪɟɤɪɵɬɢɢ, ɨɛɹɡɚɧ ɡɚɤɪɟɩɢɬɶ ɤɚɪɚɛɢɧ 
ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɨɝɨ ɩɨɹɫɚ ɤ ɫɩɟɰɢɚɥɶɧɨ ɧɚɬɹɧɭɬɨɦɭ ɫɬɚɥɶɧɨɦɭ ɬɪɨɫɭ ɢɥɢ ɡɚ 
ɧɚɞɟɠɧɨ ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɱɚɫɬɢ ɩɨ ɭɤɚɡɚɧɢɸ ɦɚɫɬɟɪɚ. 

ɉɟɪɜɭɸ ɦɨɧɬɢɪɭɟɦɭɸ ɩɥɢɬɭ ɩɟɪɟɤɪɵɬɢɹ ɦɨɧɬɚɠɧɢɤɢ ɩɪɢɧɢɦɚɸɬ ɫ 
ɥɟɫɬɧɢɰɵ ɢɥɢ ɫ ɩɟɪɟɞɜɢɠɧɵɯ ɩɨɞɦɨɫɬɟɣ. ɉɨɫɥɟɞɭɸɳɢɟ ɩɥɢɬɵ ɦɨɧɬɢɪɭɸɬ ɫ 
ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɩɥɢɬ ɩɟɪɟɤɪɵɬɢɹ. 

Ɋɚɛɨɱɢɟ ɦɟɫɬɚ ɫɜɚɪɳɢɤɨɜ ɫɥɟɞɭɟɬ ɨɬɞɟɥɢɬɶ ɨɬ ɫɦɟɠɧɵɯ ɪɚɛɨɱɢɯ ɦɟɫɬ ɢ 
ɩɪɨɯɨɞɨɜ ɧɟɫɝɨɪɚɟɦɵɦɢ ɷɤɪɚɧɚɦɢ (ɲɢɪɦɚɦɢ, ɳɢɬɚɦɢ) ɜɵɫɨɬɨɣ ɧɟ ɦɟɧɟɟ 1,8 ɦ. 

əɳɢɤɢ ɫ ɪɚɫɬɜɨɪɨɦ ɫɥɟɞɭɟɬ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɬɨɥɶɤɨ ɜ ɦɟɫɬɚɯ ɩɪɢɦɵɤɚɧɢɹ 
ɩɥɢɬ ɩɟɪɟɤɪɵɬɢɹ ɞɪɭɝ ɤ ɞɪɭɝɭ, ɬ.ɟ. ɧɚɞ ɩɚɧɟɥɹɦɢ ɜɧɭɬɪɟɧɧɢɯ ɫɬɟɧ. 

 
3.7 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 
 
Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɜɵɩɨɥɧɟɧɢɹ ɤɢɪɩɢɱɧɨɣ ɤɥɚɞɤɢ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ ɪɚɡɞɟɥɚ  
 
3.7.1 Ʉɚɥɶɤɭɥɹɰɢɹ ɬɪɭɞɨɜɵɯ ɡɚɬɪɚɬ ɢ ɦɚɲɢɧɧɨɝɨ ɜɪɟɦɟɧɢ 
 
Ʉɚɥɶɤɭɥɹɰɢɸ ɫɨɫɬɚɜɥɹɟɦ ɧɚ ɨɫɧɨɜɚɧɢɢ ɞɟɣɫɬɜɭɸɳɢɯ ɫɛɨɪɧɢɤɨɜ ȿɇɢɊ. 

ɐɟɥɶɸ ɫɨɫɬɚɜɥɟɧɢɹ ɤɚɥɶɤɭɥɹɰɢɢ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɬɪɭɞɨɟɦɤɨɫɬɢ ɪɚɛɨɬ ɩɪɢ 
ɦɨɧɬɚɠɟ ɨɬɞɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɢ ɤɨɦɩɥɟɤɫɚ ɪɚɛɨɬ ɩɨ ɦɨɧɬɚɠɭ ɤɨɧɫɬɪɭɤɰɢɣ ɜ 
ɰɟɥɨɦ. 

 
Ɍɚɛɥɢɰɚ 3.4 - Ʉɚɥɶɤɭɥɹɰɢɹ ɡɚɬɪɚɬ ɬɪɭɞɚ ɢ ɦɚɲɢɧɧɨɝɨ ɜɪɟɦɟɧɢ 

Ɉɛɨɫɧ
ɨɜɚɧɢɟ 
(ȿɇɢɊ) 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɚɛɨɬ 
 

Ɉɛɴɟɦ ɪɚɛɨɬ 

ɋɨɫɬɚɜ ɡɜɟɧɚ 

ɇɚ ɟɞ. ɢɡɦ. ɇɚ ɨɛɴɟɦ ɪɚɛɨɬ 

ȿɞ. 
ɢɡɦ 

Ʉɨɥ-ɜɨ 

ɇɨɪ
ɦɚ 

ɜɪɟɦ
ɟɧɢ, 
ɱɟɥ-

ɱ 

ɇɨɪɦɚ 
ɜɪɟɦɟɧ
ɢ, ɦɚɲ-

ɱ 

Ɂɚɬɪɚɬ
ɵ 

ɬɪɭɞɚ 
ɪɚɛ, 

ɱɟɥ.-ɱ 

Ɂɚɬɪɚɬ
ɵ 

ɜɪɟɦɟɧ
ɢ ɦɚɲ, 
ɦɚɲ.-ɱ 

§ȿ1-9 

ȼɵɝɪɭɡɤɚ ɤɢɪɩɢɱɚ 
ɝɥɢɧɹɧɨɝɨ 

ɨɛɵɤɧɨɜɟɧɧɨɝɨ ɩɚɤɟɬɚɦɢ 
(650 ɲɬ.) ɫ ɚɜɬɨɦɚɲɢɧɵ 

ɛɚɲɟɧɧɵɦɢ ɤɪɚɧɚɦɢ 
ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶɸ 5 ɬ 

1 
ɩɚɤɟɬ 

1267,1 

Ɇɚɲ. 6 ɪɚɡɪ -
1; 

Ɍɚɤɟɥɚɠɧɢɤ 2 
ɪɚɡɪ - 2 

0,14 0,28 177,39 354,77 

§ȿ1-7, 
№18 

ȼɵɝɪɭɡɤɚ 
ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ 

ɩɟɪɟɦɵɱɟɤ ɛɚɲɟɧɧɵɦ 
ɤɪɚɧɨɦ ɩɪɢ ɦɚɫɫɟ ɞɨ 1 ɬ 

100 ɬ 0,732 

Ɇɚɲ. 6 ɪɚɡɪ -
1; 

Ɍɚɤɟɥɚɠɧɢɤ 2 
ɪɚɡɪ - 2 

6,4 13 4,6848 9,52 

§ȿ1-7, 
№20 

ȼɵɝɪɭɡɤɚ ɥɟɫɬɧɢɰ 
ɛɚɲɟɧɧɵɦ ɤɪɚɧɨɦ ɩɪɢ 

ɦɚɫɫɟ ɞɨ 2 ɬ 
100 ɬ 0,133 

Ɇɚɲ. 6 ɪɚɡɪ -
1; 

Ɍɚɤɟɥɚɠɧɢɤ 2 
ɪɚɡɪ - 2 

4,4 9 0,5852 1,20 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 3.4 

Ɉɛɨɫɧ
ɨɜɚɧɢɟ 
(ȿɇɢɊ) 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɚɛɨɬ 
 

Ɉɛɴɟɦ ɪɚɛɨɬ 

ɋɨɫɬɚɜ ɡɜɟɧɚ 

ɇɚ ɟɞ. ɢɡɦ. ɇɚ ɨɛɴɟɦ ɪɚɛɨɬ 

ȿɞ. 
ɢɡɦ 

Ʉɨɥ-ɜɨ 

ɇɨɪ
ɦɚ 

ɜɪɟɦ
ɟɧɢ, 
ɱɟɥ-

ɱ 

ɇɨɪɦɚ 
ɜɪɟɦɟɧ
ɢ, ɦɚɲ-

ɱ 

Ɂɚɬɪɚɬ
ɵ 

ɬɪɭɞɚ 
ɪɚɛ, 

ɱɟɥ.-ɱ 

Ɂɚɬɪɚɬ
ɵ 

ɜɪɟɦɟɧ
ɢ ɦɚɲ, 
ɦɚɲ.-ɱ 

§ȿ1-7, 
№24 

ȼɵɝɪɭɡɤɚ ɩɥɢɬ 
ɩɟɪɟɤɪɵɬɢɹ ɛɚɲɟɧɧɵɦ 
ɤɪɚɧɨɦ ɩɪɢ ɦɚɫɫɟ ɞɨ 4 ɬ 

100 ɬ 8,83 

Ɇɚɲ. 6 ɪɚɡɪ -
1; 

Ɍɚɤɟɥɚɠɧɢɤ 2 
ɪɚɡɪ - 2 

1,9 3,8 16,777 33,55 

§ȿ1-7; 
№31 

ɉɨɞɚɱɚ ɦɚɬɟɪɢɚɥɨɜ 
(ɝɪɭɡɨɜ) ɛɚɲɟɧɧɵɦɢ 

ɤɪɚɧɚɦɢ 
ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶɸ ɞɨ 10 

ɬ 

1000 
ɲɬ 

836,95 

Ɇɚɲ. 5 ɪɚɡɪ -
1; 

Ɍɚɤɟɥɚɠɧɢɤ 2 
ɪɚɡɪ - 2 

0,19
6 

0,392 164,04 328,1 

§ȿ3-8, 
ɬɚɛɥ. 2, 

№2 

Ʉɥɚɞɤɚ ɧɚɪɭɠɧɵɯ ɫɬɟɧ 
ɬɨɥɳɢɧɨɣ 640 ɦɦ ɢɡ 

ɤɟɪɚɦɢɱɟɫɤɢɯ ɤɢɪɩɢɱɟɣ ɫ 
ɨɛɥɢɰɨɜɤɨɣ ɤɢɪɩɢɱɨɦ 

1 ɦ3 891,28 
Ʉɚɦɟɧɳɢɤ 4 

ɪɚɡɪ. -1; 3 
ɪɚɡɪ. - 1 

3,1 - 2763  

§ȿ11-
41,  

ɂɡɨɥɹɰɢɹ 
ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɦɢ 

ɩɥɢɬɚɦɢ ɫɬɟɧ 
1ɦ2 

1392,6
3 

Ɍɟɪɦɨɢɡɨɥɢɪ
ɨɜɳɢɤɢ 4ɪ -1, 
3ɪ -1, 2ɪ - 1 

 

0,48 - 668,46 - 

§ȿ3-3, 
ɬɚɛɥ. 3, 

№4ɚ 

Ʉɥɚɞɤɚ ɧɚɪɭɠɧɵɯ ɫɬɟɧ 
ɬɨɥɳɢɧɨɣ 380 ɦɦ ɢɡ 

ɤɟɪɚɦɢɱɟɫɤɢɯ ɤɢɪɩɢɱɟɣ 
1 ɦ3 96,88 

Ʉɚɦɟɧɳɢɤ 3 
ɪɚɡɪ. - 2 

3,2 - 310,02 - 

§ȿ3-3, 
ɬɚɛɥ. 3, 

№3ɛ 

Ʉɥɚɞɤɚ ɜɧɭɬɪɟɧɧɢɯ ɫɬɟɧ 
ɬɨɥɳɢɧɨɣ 380 ɦɦ ɢɡ 

ɤɟɪɚɦɢɱɟɫɤɢɯ ɤɢɪɩɢɱɟɣ 
ɩɨɞ ɲɬɭɤɚɬɭɪɤɭ 

1 ɦ3 581,88 
Ʉɚɦɟɧɳɢɤ 3 

ɪɚɡɪ. - 2 
3,2 - 1862 - 

§ȿ3-
12, №2 

Ʉɥɚɞɤɚ ɩɟɪɟɝɨɪɨɞɨɤ 
ɬɨɥɳɢɧɨɣ 120 ɦɦ ɢɡ 

ɤɟɪɚɦɢɱɟɫɤɨɝɨ ɤɢɪɩɢɱɚ 
1 ɦ2 2406,4 

Ʉɚɦɟɧɳɢɤ 4 
ɪɚɡɪ. - 1; 2 

ɪɚɡɪ. - 1 
0,66 - 1588,2 - 

§ȿ3-
16, №2 

ɍɤɥɚɞɤɚ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ 
ɩɟɪɟɦɵɱɟɤ ɨɤɨɧɧɵɯ ɢ 

ɞɜɟɪɧɵɯ ɩɪɨɟɦɨɜ 
ɛɚɲɟɧɧɵɦ ɤɪɚɧɨɦ ɞɨ 1 ɬ 

1 
ɩɪɨɟɦ 

406 

Ʉɚɦɟɧɳɢɤ 4 
ɪɚɡɪ. -1; 3 
ɪɚɡɪ. - 1; 2 
ɪɚɡɪ. - 1; 

Ɇɚɲ. 6 ɪɚɡɪ. 
- 1 

0,66 0,22 267,96 89,32 

§ȿ1-7, 
№11 

ɉɨɞɚɱɚ ɤɥɚɞɨɱɧɨɝɨ 
ɪɚɫɬɜɨɪɚ ɜ ɹɳɢɤɚɯ 

ɟɦɤɨɫɬɶɸ ɞɨ 0,5 ɦ 3 
1 ɦ3 347,72 

Ɇɚɲ. 6 ɪɚɡɪ -
1; 

Ɍɚɤɟɥɚɠɧɢɤ 2 
ɪɚɡɪ - 2 

0,20
8 

0,416 72,33 144,65 

§ȿ3-
20, 

ɬɚɛɥ. 2, 
№3 

ɍɫɬɪɨɣɫɬɜɨ ɢ ɪɚɡɛɨɪɤɚ 
ɢɧɜɟɧɬɚɪɧɵɯ ɩɨɞɦɨɫɬɟɣ 

ɞɥɹ ɤɥɚɞɤɢ 

10 ɦ3 
ɤɥɚɞɤɢ 

157,0 

Ɇɚɲ. 6 ɪɚɡɪ. 
- 1; ɉɥɨɬɧɢɤ 
4 ɪɚɡɪ. - 1; 2 

ɪɚɡɪ. - 2 

0,31 0,93 48,67 146,01 

§ȿ4-1-
7, №1 

ɍɤɥɚɞɤɚ ɩɥɢɬ 
ɩɟɪɟɤɪɵɬɢɣ ɩɥɨɳɚɞɶɸ ɞɨ 

3 ɦ2 
1 ɷɥ 1 

Ɇɨɧɬɚɠɧ. 4 
ɪɚɡɪ. - 1; 3 
ɪɚɡɪ. - 2; 2 
ɪɚɡɪ. - 1; 

Ɇɚɲ. 6 ɪɚɡɪ. 
- 1 

0,44 0,11 0,44 0,11 

§ȿ4-1-
7, №2 

ɍɤɥɚɞɤɚ ɩɥɢɬ 
ɩɟɪɟɤɪɵɬɢɣ ɩɥɨɳɚɞɶɸ ɞɨ 

5 ɦ2 
1 ɷɥ 14 

Ɇɨɧɬɚɠɧ. 4 
ɪɚɡɪ. - 1; 3 
ɪɚɡɪ. - 2; 2 
ɪɚɡɪ. - 1; 

Ɇɚɲ. 6 ɪɚɡɪ. 
- 1 

0,56 0,14 7,84 1,96 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 3.4 

Ɉɛɨɫɧ
ɨɜɚɧɢɟ 
(ȿɇɢɊ) 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɚɛɨɬ 
 

Ɉɛɴɟɦ ɪɚɛɨɬ 

ɋɨɫɬɚɜ ɡɜɟɧɚ 

ɇɚ ɟɞ. ɢɡɦ. ɇɚ ɨɛɴɟɦ ɪɚɛɨɬ 

ȿɞ. 
ɢɡɦ 

Ʉɨɥ-ɜɨ 

ɇɨɪ
ɦɚ 

ɜɪɟɦ
ɟɧɢ, 
ɱɟɥ-

ɱ 

ɇɨɪɦɚ 
ɜɪɟɦɟɧ
ɢ, ɦɚɲ-

ɱ 

Ɂɚɬɪɚɬ
ɵ 

ɬɪɭɞɚ 
ɪɚɛ, 

ɱɟɥ.-ɱ 

Ɂɚɬɪɚɬ
ɵ 

ɜɪɟɦɟɧ
ɢ ɦɚɲ, 
ɦɚɲ.-ɱ 

§ȿ4-1-
7, №3 

ɍɤɥɚɞɤɚ ɩɥɢɬ 
ɩɟɪɟɤɪɵɬɢɣ ɩɥɨɳɚɞɶɸ ɞɨ 

10 ɦ2 
1 ɷɥ 77 

Ɇɨɧɬɚɠɧ. 4 
ɪɚɡɪ. - 1; 3 
ɪɚɡɪ. - 2; 2 
ɪɚɡɪ. - 1; 

Ɇɚɲ. 6 ɪɚɡɪ. 
- 1 

0,88 0,22 67,76 16,94 

§ȿ4-1-
7, №4 

ɍɤɥɚɞɤɚ ɩɥɢɬ 
ɩɟɪɟɤɪɵɬɢɣ ɩɥɨɳɚɞɶɸ ɞɨ 

15 ɦ2 
1 ɷɥ 201 

Ɇɨɧɬɚɠɧ. 4 
ɪɚɡɪ. - 1; 3 
ɪɚɡɪ. - 2; 2 
ɪɚɡɪ. - 1; 

Ɇɚɲ. 6 ɪɚɡɪ. 
- 1 

0,72 0,18 144,72 36,18 

§ȿ4-1-
10, №7 

ɍɫɬɪɨɣɫɬɜɨ ɥɟɫɬɧɢɱɧɵɯ 
ɩɥɨɳɚɞɨɤ ɦɚɫɫɨɣ ɞɨ 1 ɬ 

1 ɷɥ 11 

Ɇɨɧɬɚɠɧ. 4 
ɪɚɡɪ. - 2; 3 
ɪɚɡɪ. - 1; 2 
ɪɚɡɪ. - 1; 

Ɇɚɲ. 6 ɪɚɡɪ. 
- 1 

0,92 0,23 10,12 2,53 

§ȿ4-1-
10, №8 

ɍɫɬɪɨɣɫɬɜɨ ɥɟɫɬɧɢɰ 
ɦɚɫɫɨɣ ɞɨ 2,5 ɬ 

1 ɷɥ 10 

Ɇɨɧɬɚɠɧ. 4 
ɪɚɡɪ. - 2; 3 
ɪɚɡɪ. - 1; 2 
ɪɚɡɪ. - 1; 

Ɇɚɲ. 6 ɪɚɡɪ. 
- 1 

1,4 0,35 14 3,5 

§ȿ4-1-
11, №1 

ɍɫɬɪɨɣɫɬɜɨ ɥɟɫɬɧɢɱɧɵɯ 
ɨɝɪɚɠɞɟɧɢɣ 

1 ɦ 34,68 

Ɇɨɧɬɚɠɧ. 4ɪ 
-1 

ɗɥɟɤɬɪɨɫɜɚɪ
ɳɢɤ 3ɪ - 1 

0,37 - 12,832 - 

§ȿ4-1-
26, 

№3ɛ 

Ɂɚɥɢɜɤɚ ɲɜɨɜ ɩɥɢɬ 
ɩɟɪɟɤɪɵɬɢɹ 

100 ɦ 
ɲɜɚ 

24,73 
Ɇɨɧɬɚɠɧ. 4 
ɪɚɡɪ. - 1; 3 

ɪɚɡɪ. - 1 
6,4 - 158,27 - 

      ɂɬɨɝɨ 8360,11 1168,33 
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4 Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ 
 
4.1 Ɉɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɝɟɧɟɪɚɥɶɧɨɝɨ ɩɥɚɧɚ 
 
Ɉɛɴɟɤɬɧɵɣ ɫɬɪɨɢɬɟɥɶɧɵɣ ɝɟɧɟɪɚɥɶɧɵɣ ɩɥɚɧ ɪɚɡɪɚɛɨɬɚɧ ɧɚ ɩɟɪɢɨɞ 

ɜɨɡɜɟɞɟɧɢɹ ɧɚɞɡɟɦɧɨɣ ɱɚɫɬɢ ɛɥɨɤ-ɫɟɤɰɢɢ 5-ɬɢ ɷɬɚɠɧɨɝɨ ɠɢɥɨɝɨ ɞɨɦɚ ɜ ɩ. 
ȿɦɟɥɶɹɧɨɜɨ ȿɦɟɥɶɹɧɨɜɫɤɨɝɨ ɪɚɣɨɧɚ, Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ.  

ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɞɚɧɧɨɝɨ ɪɚɡɞɟɥɚ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ ɛɵɥɢ ɢɫɩɨɥɶɡɨɜɚɧɵ 
ɫɥɟɞɭɸɳɢɟ ɧɨɪɦɚɬɢɜɧɵɟ ɞɨɤɭɦɟɧɬɵ: [28]; [26]; [31]; [33]. 

ȼɫɟ ɪɟɲɟɧɢɹ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɝɟɧɟɪɚɥɶɧɨɝɨ ɩɥɚɧɚ ɭɱɢɬɵɜɚɸɬ 
ɭɞɨɛɫɬɜɨ ɢ ɛɟɡɨɩɚɫɧɨɫɬɶ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ, 
ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɟ, ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɟ, ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢɟ 
ɬɪɟɛɨɜɚɧɢɹ.  

Ɋɚɛɨɬɵ ɩɨ ɜɨɡɜɟɞɟɧɢɸ ɧɚɞɡɟɦɧɨɣ ɱɚɫɬɢ ɠɢɥɨɝɨ ɞɨɦɚ ɜɟɞɭɬɫɹ ɤɪɚɧɨɦ ɄȻ 
306. 

 
4.2 ȼɵɛɨɪ ɝɪɭɡɨɩɨɞɴɟɦɧɵɯ ɦɟɯɚɧɢɡɦɨɜ 
 
ȼɵɛɨɪ ɤɪɚɧɚ ɞɥɹ ɦɨɧɬɚɠɚ ɡɞɚɧɢɹ ɢ ɩɨɞɴёɦɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɦ ɩɨ 

ɧɚɢɛɨɥɟɟ ɬɹɠɟɥɨɦɭ ɷɥɟɦɟɧɬɭ – ɩɥɢɬɚ ɩɟɪɟɤɪɵɬɢɹ ɉɄ 68.18-8ɚ m = 4 ɬ.  
Ⱦɥɹ ɜɨɡɜɟɞɟɧɢɹ ɠɢɥɨɝɨ ɡɞɚɧɢɹ ɢɫɩɨɥɶɡɭɟɦ ɛɚɲɟɧɧɵɣ ɤɪɚɧ. 
ɇɟɨɛɯɨɞɢɦɚɹ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɤɪɚɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 ܳ = ܲ̂ ˓ + ܲ̂ ˓.˒˓ + ܲː .ˏ.˒˓ + ̱ܲ .˖, (4.1) 
 

ɝɞɟ ܲ̂ ˓ - ɦɚɫɫɚ ɧɚɢɛɨɥɟɟ ɬɹɠɟɥɨɝɨ ɷɥɟɦɟɧɬɚ ɝɪɭɩɩɵ, ɬ; 
      ܲ̂ ˓.˒˓ - ɦɚɫɫɚ ɝɪɭɡɨɡɚɯɜɚɬɧɵɯ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ (ɬɪɚɜɟɪɫɵ, 
ɫɬɪɨɩɵ, ɤɨɧɞɭɤɬɨɪɵ, ɥɟɫɬɧɢɰɵ ɢ ɬ.ɞ.), ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɚ ɷɥɟɦɟɧɬɟ ɞɨ ɟɝɨ 
ɩɨɞɴɟɦɚ, ɬ; 
      ܲː .ˏ.˒˓ - ɦɚɫɫɚ ɧɚɜɟɫɧɵɯ ɦɨɧɬɚɠɧɵɯ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ, ɬ; 
      ̱ܲ .˖ - ɦɚɫɫɚ ɤɨɧɫɬɪɭɤɰɢɣ ɭɫɢɥɟɧɢɹ ɠɟɫɬɤɨɫɬɢ ɩɨɞɧɢɦɚɟɦɨɝɨ ɷɥɟɦɟɧɬɚ, ɬ. 

ɉɪɢɧɢɦɚɟɦ: ܲ̂ ˓ = Ͷ ɬ; ܲ̂ ˓.˒˓ = Ͳ,Ͳͺͻͺͷ ɬ; ܲː .ˏ.˒˓ = Ͳ,Ͳͳ͵Ͷ ɬ, ɩɨɞɫɬɚɜɥɹɟɦ ɜ 
ɮɨɪɦɭɥɭ (4.1), ɩɨɥɭɱɚɟɦ 
 ܳ = Ͷ + Ͳ,Ͳͺͻͺͷ + Ͳ,Ͳͳ͵Ͷ = Ͷ,ͳͲ͵ ɬ. 

 
ȼɵɫɨɬɚ ɩɨɞɴɟɦɚ ɤɪɸɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 ℎ˒ = ℎˊ + ℎˆ˓ + ℎˆ˓.˒˓ + ʹ,͵, (4.2) 
 

ɝɞɟ ℎˊ - ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɭɪɨɜɧɹ ɫɬɨɹɧɤɢ ɤɪɚɧɚ ɞɨ ɨɩɨɪɵ ɦɨɧɬɢɪɭɟɦɨɝɨ ɷɥɟɦɟɧɬɚ, 
ɦ; 
      ℎˆ˓ - ɜɵɫɨɬɚ ɷɥɟɦɟɧɬɚ ɜ ɩɨɥɨɠɟɧɢɢ ɩɨɞɴɟɦɚ, ɦ; 
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      ℎˆ˓.˒˓ - ɜɵɫɨɬɚ ɝɪɭɡɨɡɚɯɜɚɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ (ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɜɟɪɯɚ 
ɦɨɧɬɢɪɭɟɦɨɝɨ ɷɥɟɦɟɧɬɚ ɞɨ ɰɟɧɬɪɚ ɤɪɸɤɚ ɤɪɚɧɚ), ɦ; 
      ʹ,͵ - ɡɚɩɚɫ ɩɨ ɜɵɫɨɬɟ, ɧɟɨɛɯɨɞɢɦɵɣ ɞɥɹ ɩɟɪɟɦɟɳɟɧɢɹ ɦɨɧɬɢɪɭɟɦɨɝɨ 
ɷɥɟɦɟɧɬɚ ɧɚɞ ɪɚɧɟɟ ɫɦɨɧɬɢɪɨɜɚɧɧɵɦɢ ɤɨɧɫɬɪɭɤɰɢɹɦɢ ɢ ɭɫɬɚɧɨɜɤɢ ɟɝɨ ɜ 
ɩɪɨɟɤɬɧɨɟ ɩɨɥɨɠɟɧɢɟ, ɦ. 

ɉɪɢɧɢɦɚɟɦ: ℎˊ = ʹʹ,͵ͺ ɦ; ℎˆ˓ = ͳ,ͷ ɦ; ℎˆ˓.˒˓ = ͳ,ͺ ɦ, ɩɨɞɫɬɚɜɥɹɟɦ ɜ 
ɮɨɪɦɭɥɭ (4.2), ɩɨɥɭɱɚɟɦ 

 ℎ˒ = ʹʹ,͵ͺ + ͳ,ͷ + ͳ,ͺ + ʹ,͵ = ʹ͹,ͻͺ ɦ. 
 
Ɍɪɟɛɭɟɦɵɣ ɜɵɥɟɬ ɤɪɸɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 ܴ˓ = ܤ + ݂ + ݂∗ + ݀ + ܴ˒ˑ˅, (4.3) 
 

ɝɞɟ ܤ - ɲɢɪɢɧɚ ɡɞɚɧɢɹ ɜ ɨɫɹɯ ɢɥɢ ɩɨɥɨɜɢɧɚ ɲɢɪɢɧɵ ɡɞɚɧɢɹ ɩɪɢ ɪɚɛɨɬɟ ɤɪɚɧɨɜ ɫ 
ɞɜɭɯ ɫɬɨɪɨɧ, ɦ;  
      ݂, ݂∗ - ɪɚɫɫɬɨɹɧɢɹ ɨɬ ɨɫɟɣ ɞɨ ɜɵɫɬɭɩɚɸɳɢɯ ɱɚɫɬɟɣ ɡɞɚɧɢɹ, ɦ; 
      ݀ - ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɜɵɫɬɭɩɚɸɳɟɣ ɱɚɫɬɶɸ ɡɞɚɧɢɹ ɢ ɯɜɨɫɬɨɜɨɣ ɱɚɫɬɶɸ ɤɪɚɧɚ 
ɩɪɢ ɟɝɨ ɩɨɜɨɪɨɬɟ, ɩɪɢɧɢɦɚɟɦɨɟ ɪɚɜɧɵɦ 0,7 ɦ ɩɪɢ ɜɵɫɨɬɟ ɜɵɫɬɭɩɚɸɳɟɣ ɱɚɫɬɢ 
ɡɞɚɧɢɹ ɞɨ 2 ɦ ɢ 0,4 ɦ ɩɪɢ ɜɵɫɨɬɟ ɜɵɫɬɭɩɚɸɳɟɣ ɱɚɫɬɢ ɡɞɚɧɢɹ ɛɨɥɟɟ 2 ɦ; 
      ܴ˒ˑ˅ - ɪɚɞɢɭɫ, ɨɩɢɫɵɜɚɟɦɵɣ ɯɜɨɫɬɨɜɨɣ ɱɚɫɬɶɸ ɤɪɚɧɚ ɩɪɢ ɟɝɨ ɩɨɜɨɪɨɬɟ, 
ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɩɚɫɩɨɪɬɧɵɦ ɞɚɧɧɵɦ ɤɪɚɧɚ, ɦ. 

ɉɪɢɧɢɦɚɟɦ: ܤ = ͳͶ,͸ͷ ɦ; ݂ = ݂∗ = ͳ,ͺͻ ɦ; ݀ = Ͳ,Ͷ ɦ; ܴ˒ˑ˅ = ͵,͸ ɦ (ɞɥɹ 
ɤɪɚɧɚ ɄȻ-306). ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (4.3), ɩɨɥɭɱɚɟɦ 

 ܴ˓ = ͳͶ,͸ͷ + ͳ,ͺͻ + ͳ,ͺͻ + Ͳ,Ͷ + ͵,͸ = ʹʹ,Ͷ͵ ɦ. 
 
ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɞɚɧɧɵɦ ɩɨɞɛɢɪɚɟɦ ɩɨ ɤɚɬɚɥɨɝɚɦ ɛɚɲɟɧɧɵɣ ɤɪɚɧ: ɄȻ-306 

ɫɨ ɫɥɟɞɭɸɳɢɦɢ ɪɚɛɨɱɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ: ɜɵɫɨɬɚ ɩɨɞɴɟɦɚ – 43,1 ɦ; 
ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ – 4,4 ɬ; ɜɵɥɟɬ ɤɪɸɤɚ – 23 ɦ. 

 
4.2.1 Ɋɚɡɦɟɳɟɧɢɟ ɝɪɭɡɨɩɨɞɴёɦɧɨɝɨ ɦɟɯɚɧɢɡɦɚ ɧɚ ɫɬɪɨɢɬɟɥɶɧɨɣ 

ɩɥɨɳɚɞɤɟ 
 
ɉɨɩɟɪɟɱɧɚɹ ɩɪɢɜɹɡɤɚ ɛɚɲɟɧɧɨɝɨ ɤɪɚɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

ܤ  = ܴ˒ˑ˅ +  ݈˄ˈˊ, (4.4) 
 

ɝɞɟ - ܴ˒ˑ˅ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (4.3); 
       ݈˄ˈˊ - ɦɢɧɢɦɚɥɶɧɨɟ ɞɨɩɭɫɬɢɦɨɟ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɯɜɨɫɬɨɜɨɣ ɱɚɫɬɢ ɩɨɜɨɪɨɬɧɨɣ 
ɩɥɚɬɮɨɪɦɵ ɤɪɚɧɚ ɞɨ ɧɚɢɛɨɥɟɟ ɜɵɫɬɭɩɚɸɳɟɣ ɱɚɫɬɢ ɡɞɚɧɢɹ, ɦ. 

ɉɪɢɧɢɦɚɟɦ: ܴ˒ˑ˅ = ͵,͸ ɦ;  ݈˄ˈˊ = Ͳ,͹ ɦ. ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (4.4), 
ɩɨɥɭɱɚɟɦ 
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ܤ = ͵,͸ + Ͳ,͹ = Ͷ,͵ ɦ. 
 
ɉɪɨɞɨɥɶɧɚɹ ɩɪɢɜɹɡɤɚ ɤɪɚɧɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɨɩɪɟɞɟɥɟɧɢɢ ɞɥɢɧɵ ɪɟɥɶɫɨɜɵɯ 

ɩɭɬɟɣ ɢ ɧɚɯɨɠɞɟɧɢɢ ɤɪɚɣɧɢɯ ɫɬɨɹɧɨɤ ɤɪɚɧɚ. Ɍɨɝɞɚ ɨɛɳɚɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɚɹ ɞɥɢɧɚ 
ɪɟɥɶɫɨɜɨɝɨ ɩɭɬɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

˒˓ܮ  = ݈ˍ˓ + ܪ + ʹ ∙ ݈˕ˑ˓ˏ + ʹ ∙ ݈˕˖˒, (4.5) 
 

ɝɞɟ ݈ˍ˓ - ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɞɜɭɦɹ ɧɚɢɛɨɥɟɟ ɭɞɚɥɟɧɧɵɦɢ ɡɚɫɟɱɤɚɦɢ, ɦ; 
 ;ɛɚɡɚ ɤɪɚɧɚ (ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɩɚɫɩɨɪɬɧɵɦ ɞɚɧɧɵɦ ɤɪɚɧɚ), ɦ - ܪ      
      ݈˕ˑ˓ˏ - ɦɢɧɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɨɟ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɛɚɡɵ ɤɪɚɧɚ ɞɨ ɬɭɩɢɤɨɜɨɝɨ 
ɭɩɨɪɚ, ɩɪɢɧɢɦɚɟɦɨɟ 1,5 ɦ; 
      ݈˕˖˒ - ɦɢɧɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɨɟ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɬɭɩɢɤɨɜɨɝɨ ɭɩɨɪɚ ɞɨ ɤɨɧɰɚ 
ɪɟɥɶɫɚ, ɩɪɢɧɢɦɚɟɦɨɟ 0,5 ɦ. 

ɉɪɢɧɢɦɚɟɦ: ݈ˍ˓ = ʹ͵,͵͵ ɦ; ܪ = Ͷ,ͷ ɦ; ݈˕ˑ˓ˏ = ͳ,ͷ ɦ; ݈˕˖˒ = Ͳ,ͷ ɦ. 
ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (4.5), ɩɨɥɭɱɚɟɦ 

˒˓ܮ  = ʹ͵,͵͵ + Ͷ,ͷ + ʹ ∙ ͳ,ͷ + ʹ ∙ Ͳ,ͷ = ͵ͳ,ͺ͵ ɦ. 
 
ɉɨɥɭɱɟɧɧɭɸ ɩɪɟɞɜɚɪɢɬɟɥɶɧɭɸ ɞɥɢɧɭ ɪɟɥɶɫɨɜɵɯ ɩɭɬɟɣ ɤɨɪɪɟɤɬɢɪɭɸɬ ɫ 

ɭɱɟɬɨɦ ɤɪɚɬɧɨɫɬɢ ɞɥɢɧɵ ɩɨɥɭɡɜɟɧɚ – 6,25 ɦ, ɩɪɢ ɷɬɨɦ ɦɢɧɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɚɹ 
ɞɥɢɧɚ ɪɟɥɶɫɨɜɵɯ ɫɨɫɬɚɜɥɹɟɬ 31,25 ɦ, ɬɨɝɞɚ ɨɤɨɧɱɚɬɟɥɶɧɚɹ ɞɥɢɧɚ ɪɟɥɶɫɨɜɨɝɨ 
ɩɭɬɢ: 

˒˓ܮ  = ͸,ʹͷ ∙ ݊, (4.6) 
 

ɝɞɟ ݊ - ɤɨɥɢɱɟɫɬɜɨ ɩɨɥɭɡɜɟɧɶɟɜ, ɲɬ. 
ɉɪɢɧɢɦɚɟɦ: ܮ˓˒ = ͵ͳ,ͺ͵ ɦ. ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (4.6), ɩɨɥɭɱɚɟɦ 
 ݊ = ଷଵ,଼ଷ଺,ଶହ = ͷ,ͳ. 

 
ɉɪɢɧɢɦɚɟɦ 6 ɩɨɥɭɡɜɟɧɶɟɜ, ɬɨɝɞɚ ɨɤɨɧɱɚɬɟɥɶɧɚɹ ɞɥɢɧɚ ɪɟɥɶɫɨɜ ɪɚɜɧɚ:  
˒˓ܮ  = ͸,ʹͷ ∙ ͸ = ͵͹,ͷ ɦ. 
 
4.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɜɟɥɢɱɢɧɵ ɨɩɚɫɧɵɯ ɡɨɧ ɩɪɢ ɨɪɝɚɧɢɡɚɰɢɢ 

ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ 
 
ȼɟɥɢɱɢɧɭ ɝɪɚɧɢɰɵ ɨɩɚɫɧɨɣ ɡɨɧɵ ɜ ɦɟɫɬɚɯ, ɧɚɞ ɤɨɬɨɪɵɦɢ ɩɪɨɢɫɯɨɞɢɬ 

ɩɟɪɟɦɟɳɟɧɢɟ ɝɪɭɡɨɜ ɩɨɞɴɟɦɧɵɦɢ ɤɪɚɧɚɦɢ (ɨɩɚɫɧɚɹ ɡɨɧɚ ɞɟɣɫɬɜɢɹ ɤɪɚɧɚ) 
ɩɪɢɧɢɦɚɸɬ ɨɬ ɤɪɚɣɧɟɣ ɬɨɱɤɢ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɪɨɟɤɰɢɢ ɧɚɪɭɠɧɨɝɨ ɧɚɢɦɟɧɶɲɟɝɨ 
ɝɚɛɚɪɢɬɚ ɩɟɪɟɦɟɳɚɟɦɨɝɨ ɝɪɭɡɚ ɫ ɩɪɢɛɚɜɥɟɧɢɟɦ ɧɚɢɛɨɥɶɲɟɝɨ ɝɚɛɚɪɢɬɧɨɝɨ 
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ɪɚɡɦɟɪɚ ɩɟɪɟɦɟɳɚɟɦɨɝɨ (ɩɚɞɚɸɳɟɝɨ) ɝɪɭɡɚ ɢ ɦɢɧɢɦɚɥɶɧɨɝɨ ɪɚɫɫɬɨɹɧɢɹ ɨɬɥɟɬɚ 
ɝɪɭɡɚ ɩɪɢ ɟɝɨ ɩɚɞɟɧɢɢ, ɫɨɝɥɚɫɧɨ [31]. 

 ܴˑ˒ = ܴ˓ + Ͳ,ͷܤˆ + ˆܮ + ܺ, (4.7) 
 

ɝɞɟ ܴ˓ – ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɪɟɛɭɟɦɵɣ ɜɵɥɟɬ ɤɪɸɤɚ ɤɪɚɧɚ, ɦ; 
 ;ɧɚɢɦɟɧɶɲɢɣ ɝɚɛɚɪɢɬ ɩɟɪɟɦɟɳɚɟɦɨɝɨ ɝɪɭɡɚ, ɦ – ˆܤ      
 ;ɧɚɢɛɨɥɶɲɢɣ ɝɚɛɚɪɢɬ ɩɟɪɟɦɟɳɚɟɦɨɝɨ ɝɪɭɡɚ, ɦ – ˆܮ      
      ܺ – ɜɟɥɢɱɢɧɚ ɨɬɥɟɬɚ ɩɚɞɚɸɳɟɝɨ ɝɪɭɡɚ, ɦ. 

ɉɪɢɧɢɦɚɟɦ: ܴ˓ = ʹ͵ ɦ; ܤˆ = ͳ,͹ͻ ɦ; ܮˆ = ͸,͹ͺ ɦ; ܺ = ͹,ͳͺ ɦ. ɉɨɞɫɬɚɜɥɹɟɦ 
ɜ ɮɨɪɦɭɥɭ (4.7), ɩɨɥɭɱɚɟɦ 

 ܴˑ˒ = ʹ͵ + Ͳ,ͷ ∙ ͳ,͹ͻ + ͸,͹ͺ + ͹,ͳͺ = ͵͹,ͺ͸ ɦ. 
 

Ɇɨɧɬɚɠɧɨɣ ɡɨɧɨɣ ɧɚɡɵɜɚɟɬɫɹ ɩɪɨɫɬɪɚɧɫɬɜɨ, ɜ ɤɨɬɨɪɨɦ ɜɨɡɦɨɠɧɨ ɩɚɞɟɧɢɟ 
ɷɥɟɦɟɧɬɚ ɫɨ ɡɞɚɧɢɹ ɩɪɢ ɟɝɨ ɭɫɬɚɧɨɜɤɟ ɢ ɜɪɟɦɟɧɧɨɦ ɡɚɤɪɟɩɥɟɧɢɢ, ɢ ɨɩɪɟɞɟɥɹɸɬ 
ɩɨ ɮɨɪɦɭɥɟ 
 ܴˏˑː˕ = ˆܮ + ܺ, (4.8) 

 
ɝɞɟ ܮˆ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (4.7); 
      ܺ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (4.7). 

ɉɪɢɧɢɦɚɟɦ: ܮˆ = ͳ,ʹ ɦ; ܺ = ͷ,ͳʹ ɦ. ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (4.8), 
ɩɨɥɭɱɚɟɦ 

 ܴˏˑː˕ = ͳ,ʹ + ͷ,ͳʹ = ͸,͵ʹ ɦ. 
 
4.4 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɤɥɚɞɨɜ 
 
ɇɟɨɛɯɨɞɢɦɵɣ ɡɚɩɚɫ ɦɚɬɟɪɢɚɥɨɜ ɧɚ ɫɤɥɚɞɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 ܲ = ܲˑ ˄˜ ܶ⁄ ∙ ܶː ∙ ଵܭ ∙  ଶ, (4.9)ܭ

 
ɝɞɟ ܲˑ ˄˜ – ɤɨɥɢɱɟɫɬɜɨ ɦɚɬɟɪɢɚɥɨɜ, ɞɟɬɚɥɟɣ ɢ ɤɨɧɫɬɪɭɤɰɢɣ, ɬɪɟɛɭɟɦɵɯ ɞɥɹ 
ɜɵɩɨɥɧɟɧɢɹ ɩɥɚɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɧɚ ɪɚɫɱёɬɧɵɣ ɩɟɪɢɨɞ; 
      ܶ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɫɱёɬɧɨɝɨ ɩɟɪɢɨɞɚ, ɞɧ.; 
      ܶː   – ɧɨɪɦɚ ɡɚɩɚɫɚ ɦɚɬɟɪɢɚɥɚ, ɞɧ.; 
 ;ଵ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɩɨɫɬɭɩɥɟɧɢɹ ɦɚɬɟɪɢɚɥɚ ɧɚ ɫɤɥɚɞܭ      
 ଶ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɨɬɪɟɛɥɟɧɢɹܭ      
ɦɚɬɟɪɢɚɥɚ ɜ ɬɟɱɟɧɢɢ ɪɚɫɱёɬɧɨɝɨ ɩɟɪɢɨɞɚ. 

 
ɉɨɥɟɡɧɚɹ ɩɥɨɳɚɞɶ ɫɤɥɚɞɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
ܨ  = ܲ ܸ⁄ , (4.10) 
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ɝɞɟ ܲ – ɧɟɨɛɯɨɞɢɦɵɣ ɡɚɩɚɫ ɧɚ ɫɤɥɚɞɟ; 
      ܸ – ɤɨɥɢɱɟɫɬɜɨ ɦɚɬɟɪɢɚɥɚ, ɭɤɥɚɞɵɜɚɟɦɨɝɨ ɧɚ 1 ɦ2ɩɥɨɳɚɞɢ ɫɤɥɚɞɚ. 
 

Ɉɛɳɚɹ ɩɥɨɳɚɞɶ ɫɤɥɚɞɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 ܵ = ܨ ⁄ߚ , (4.11) 
 

ɝɞɟ ܨ – ɩɨɥɟɡɧɚɹ ɩɥɨɳɚɞɶ ɫɤɥɚɞɚ, ɦ2; 
      ȕ – ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɤɥɚɞɚ. 
 
Ɍɚɛɥɢɰɚ 4.1 – ɉɨɞɫɱёɬ ɩɥɨɳɚɞɢ ɫɤɥɚɞɨɜ (ɞɥɹ ɧɚɞɡɟɦɧɨɣ ɱɚɫɬɢ ɡɞɚɧɢɹ) 

ɉɪɢɦɟɱɚɧɢɟ: ɤɢɪɩɢɱ ɫɤɥɚɞɢɪɭɸɬ ɧɚ ɩɨɞɞɨɧɚɯ ɜ 2 ɹɪɭɫɚ. 
 
4.5 ȼɧɭɬɪɢɩɨɫɬɪɨɟɱɧɵɟ ɞɨɪɨɝɢ 
 
Ⱦɥɹ ɜɧɭɬɪɢɩɨɫɬɪɨɟɱɧɵɯ ɩɟɪɟɜɨɡɨɤ ɢɫɩɨɥɶɡɭɟɬɫɹ ɚɜɬɨɦɨɛɢɥɶɧɵɣ 

ɬɪɚɧɫɩɨɪɬ. 
ɉɨɫɬɨɹɧɧɵɟ ɩɨɞɴɟɡɞɵ ɩɨɥɧɨɫɬɶɸ ɧɟ ɨɛɟɫɩɟɱɢɜɚɸɬ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɢɡ-ɡɚ 

ɧɟɫɨɜɩɚɞɟɧɢɹ ɬɪɚɫɫɢɪɨɜɤɢ ɢ ɝɚɛɚɪɢɬɨɜ, ɩɨɷɬɨɦɭ ɭɫɬɪɚɢɜɚɸɬ ɜɪɟɦɟɧɧɵɟ ɞɨɪɨɝɢ.  
ɋɯɟɦɚ ɞɜɢɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɚ ɢ ɪɚɫɩɨɥɨɠɟɧɢɹ ɞɨɪɨɝ ɜ ɩɥɚɧɟ ɨɛɟɫɩɟɱɢɜɚɟɬ 

ɩɨɞɴɟɡɞ ɜ ɡɨɧɭ ɞɟɣɫɬɜɢɹ ɦɨɧɬɚɠɧɵɯ ɢ ɩɨɝɪɭɡɨɱɧɨ-ɪɚɡɝɪɭɡɨɱɧɵɯ ɦɟɯɚɧɢɡɦɨɜ, ɤ 
ɫɤɥɚɞɚɦ, ɛɵɬɨɜɵɦ ɩɨɦɟɳɟɧɢɹɦ. ɉɪɢ ɬɪɚɫɫɢɪɨɜɤɟ ɞɨɪɨɝ ɫɨɛɥɸɞɚɸɬɫɹ 
ɦɢɧɢɦɚɥɶɧɵɟ ɪɚɫɫɬɨɹɧɢɹ: 

- ɦɟɠɞɭ ɞɨɪɨɝɨɣ ɢ ɫɤɥɚɞɫɤɨɣ ɩɥɨɳɚɞɤɨɣ - 1 ɦ; 
- ɦɟɠɞɭ ɞɨɪɨɝɨɣ ɢ ɡɚɛɨɪɨɦ, ɨɝɪɚɠɞɚɸɳɢɦ ɫɬɪɨɢɬɟɥɶɧɭɸ ɩɥɨɳɚɞɤɭ – 1,5 

ɦ. 
ɇɚ ɝɟɧɩɥɚɧɟ ɭɫɥɨɜɧɵɦɢ ɡɧɚɤɚɦɢ ɨɛɨɡɧɚɱɟɧɵ ɜɴɟɡɞɵ (ɜɵɟɡɞɵ) ɬɪɚɧɫɩɨɪɬɚ, 

ɫɬɨɹɧɤɢ ɩɪɢ ɪɚɡɝɪɭɡɤɟ, ɚ ɬɚɤɠɟ ɦɟɫɬɚ ɭɫɬɚɧɨɜɤɢ ɡɧɚɤɨɜ. 
Ɋɚɞɢɭɫɵ ɡɚɤɪɭɝɥɟɧɢɹ ɞɨɪɨɝ - 12 ɦ, ɧɨ ɩɪɢ ɷɬɨɦ ɲɢɪɢɧɚ ɩɪɨɟɡɞɨɜ ɜ ɩɪɟɞɟɥɚɯ 

ɤɪɢɜɵɯ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɫ 3,5 ɞɨ 5 ɦ. Ⱦɨɪɨɝɚ ɩɥɚɧɢɪɭɟɬɫɹ ɝɪɭɧɬɨɜɨɣ ɢ 
ɩɪɨɮɢɥɢɪɨɜɚɧɧɨɣ. 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɢɡɞɟɥɢɣ, 

ɦɚɬɟɪɢɚɥɨɜ, 
ɤɨɧɫɬɪɭɤɰɢɣ 
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ɞɚ
 Ɍ

, ɞ
ɧ.

 

ɇ
ɨɪ

ɦɚ
 ɡɚ

ɩɚ
ɫɚ

 
ɦɚ

ɬɟ
ɪɢ

ɚɥ
ɚ 

Ɍ ɧ
, ɞ

ɧ.
 Ʉɨɷɮɮ. 

Ʉɨ
ɥɢ

ɱɟ
ɫɬ

ɜɨ
 ɦ

ɚɬ
-ɚ

 
ɧɚ

 ɫ
ɤɥ

ɚɞ
ɟ 

Ɋ ɫ
ɤɥ

. 

ȕ 

ɇ
ɨɪ

ɦɚ
ɬ.

 ɩ
ɥɨ

ɳ
ɚɞ

ɶ 
ɫɤ

ɥɚ
ɞɚ

 ɧ
ɚ 

1ɦ
2 ,

V
 

ɉ
ɨɥ

ɟɡ
ɧɚ

ɹ 
ɩɥ

ɨɳ
ɚɞ

ɶ 
ɫɤ

ɥɚ
ɞɚ

,F
, ɦ

2  

Ɏ
ɚɤ

ɬɢ
ɱɟ

ɫɤ
ɚɹ

 ɩ
ɥ-

ɞɶ
 ɫ

ɤɥ
ɚɞ

ɚS
, ɦ

2 

Ʉ1 Ʉ2 

1 2 3 4 5 6 7 8 9 10 11 12 

Ʉɢɪɩɢɱ ɬɵɫ. ɲɬ 836,95 49 5 1,1 1,3 122,13 0,6 0,75 91,59 152,66 

Ʌɟɫɬɧɢɱɧɵɟ ɦɚɪɲɢ ɲɬ 10 49 5 1,1 1,3 1,46 0,6 0,8 1,17 1,95 
ɉɥɢɬɵ ɩɟɪɟɤɪɵɬɢɣ 
ɢ ɩɨɤɪɵɬɢɣ ɲɬ 293 49 5 1,1 1,3 42,75 0,6 1,2 51,30 85,51 

ɉɟɪɟɦɵɱɤɢ ɲɬ 700 49 5 1,1 1,3 102,14 0,6 0,8 81,71 136,19 

 ɂɬɨɝɨ 236,78 388,30 
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ɒɢɪɢɧɚ ɩɪɨɟɡɠɟɣ ɱɚɫɬɢ ɨɞɧɨɩɨɥɨɫɧɵɯ ɞɨɪɨɝ - 3,5 ɦ. ɇɚ ɭɱɚɫɬɤɚɯ ɞɨɪɨɝ, ɜ 
ɡɨɧɟ ɜɵɝɪɭɡɤɢ ɢ ɫɤɥɚɞɢɪɨɜɚɧɢɹ ɦɚɬɟɪɢɚɥɨɜ ɲɢɪɢɧɚ ɞɨɪɨɝɢ ɭɜɟɥɢɱɟɧɚ ɞɨ 6,5 ɦ. 

 
4.6 Ɋɚɫɱɟɬ ɩɨɬɪɟɛɧɨɫɬɢ ɜɨ ɜɪɟɦɟɧɧɵɯ ɢɧɜɟɧɬɚɪɧɵɯ ɡɞɚɧɢɹɯ 
 
ɋɨɝɥɚɫɧɨ ɝɪɚɮɢɤɭ ɞɜɢɠɟɧɢɹ ɪɚɛɨɱɢɯ ɤɚɞɪɨɜ, ɧɚɢɛɨɥɶɲɟɟ ɱɢɫɥɨ 

ɪɚɛɨɬɚɸɳɢɯ ɧɚ ɫɬɪɨɣɩɥɨɳɚɞɤɟ 29 ɱɟɥɨɜɟɤ: ɪɚɛɨɱɢɟ – 22 ɱɟɥ. (16 ɜ ɧɚɢɛɨɥɟɟ 
ɦɧɨɝɨɱɢɫɥɟɧɧɭɸ ɫɦɟɧɭ), ɫɥɭɠɚɳɢɟ – 1 ɱɟɥ, ɂɌɊ – 2 ɱɟɥ, ɆɈɉ ɢ ɨɯɪɚɧɚ – 4 ɱɟɥ. 

Ɍɪɟɛɭɟɦɚɹ ɩɥɨɳɚɞɶ ɜɪɟɦɟɧɧɵɯ ɩɨɦɟɳɟɧɢɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
ܨ̞  ˓ = ܰ ∙ ːܨ ,  (4.12) 
 

ɝɞɟ ܰ – ɨɛɳɚɹ ɱɢɫɥɟɧɧɨɫɬɶ ɪɚɛɨɱɢɯ (ɪɚɛɨɬɚɸɳɢɯ), ɱɟɥ.; 
      ːܨ – ɧɨɪɦɚ ɩɥɨɳɚɞɢ ɧɚ ɨɞɧɨɝɨ ɪɚɛɨɱɟɝɨ (ɪɚɛɨɬɚɸɳɟɝɨ), ɦ2. 

 
Ɍɚɛɥɢɰɚ 4.2 - Ɉɩɪɟɞɟɥɟɧɢɟ ɩɥɨɳɚɞɢ ɜɪɟɦɟɧɧɵɯ ɫɨɨɪɭɠɟɧɢɣ 

№ 
 
ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɩɨɦɟɳɟɧɢɣ 

ɑɢɫɥɟɧ-
ɧɨɫɬɶ 

ɪɚɛɨɱɢɯ 

ɇɨɪɦɚ 
ɩɥɨɳɚɞɢ 
ɧɚ ɨɞɧɨɝɨ 
ɪɚɛɨɱɟɝɨ, 

ɦ2 

Ɍɪɟɛɭɟɦɚɹ 
ɩɥɨɳɚɞɶ, 

ɦ2 

Ɋɚɡɦɟɪɵ 
ȼɯL ɦ. ɒɢɮɪ 

ɉɪɢɧɹɬɵɣ ɬɢɩ 
ɩɨɦɟɳɟɧɢɣ 

 

1  ɉɪɨɪɚɛɫɤɚɹ 3 
24 ɧɚ 5 

ɱɟɥ 
14,4 7,5ɯ3,1 5055-4 ɂɧɜɟɧɬɚɪɧɵɣ 

2  Ƚɚɪɞɟɪɨɛɧɚɹ 16 0,9 14,4 7,5ɯ3,1 5055-1 ɂɧɜɟɧɬɚɪɧɵɣ 

3  
ɉɨɦɟɳɟɧɢɟ 

ɞɥɹ ɨɬɞɵɯɚ ɢ 
ɨɛɨɝɪɟɜɚ 

16 1 16 7,4ɯ3 312-00 ɂɧɜɟɧɬɚɪɧɵɣ 

4  Ⱦɭɲɟɜɚɹ 16 0,43 6,88 9ɯ3 ȽɈɋɋȾ-6 ɂɧɜɟɧɬɚɪɧɵɣ 
5  Ʉɉɉ 4 7 14 6ɯ3 ɂɄɁɗ-5 ɇɟɢɧɜɟɧɬɚɪɧɵɣ 
6  ɋɬɨɥɨɜɚɹ 21 0,6 12,6 9ɯ3 ȽɈɋɋɋ-20 ɂɧɜɟɧɬɚɪɧɵɣ 
7  Ɍɭɚɥɟɬ 21 0,07 1,47 7,5ɯ3,1 5055-27Ⱥ ɇɟɢɧɜɟɧɬɚɪɧɵɣ 

 
4.7 ɗɥɟɤɬɪɨɫɧɚɛɠɟɧɢɟ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ 
 
Ɋɚɫɱɟɬ ɦɨɳɧɨɫɬɟɣ, ɧɟɨɛɯɨɞɢɦɵɣ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɟɣ ɩɪɨɢɡɜɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ: 
 ܲ = ∑ሺߙ ௄భ∙𝑃೎௖௢௦ 𝜑 + ∑ ௄మ∙𝑃೟௖௢௦ 𝜑 + ∑ ଷܭ ∙ ܲˑ ˅ + ∑ ସܭ ∙ ܲː ሻ, (4.13) 

 
ɝɞɟ α – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɨɬɟɪɢ ɦɨɳɧɨɫɬɢ ɜ ɫɟɬɢ ɢ ɡɚɜɢɫɹɳɢɣ ɨɬ ɟɟ 
ɩɪɨɬɹɠɟɧɧɨɫɬɢ, ɫɟɱɟɧɢɹ (1,1); 
 ସ – ɤɨɷɮɮɢɰɢɟɧɬɵ ɫɩɪɨɫɚ, ɨɩɪɟɞɟɥɹɟɦɵɟ ɱɢɫɥɨɦ ɩɨɬɪɟɛɢɬɟɥɟɣ ɢܭ ,ଷܭ ,ଶܭ ,ଵܭ      
ɧɟɫɨɜɩɚɞɟɧɢɟɦ ɜɪɟɦɟɧɢ ɢɯ ɪɚɛɨɬɵ (ɩɪɢɧɢɦɚɸɬɫɹ ɩɨ ɩɚɫɩɨɪɬɧɵɦ ɢ ɬɟɯɧɢɱɟɫɤɢɦ 
ɞɚɧɧɵɦ); 
      ௖ܲ – ɦɨɳɧɨɫɬɢ ɫɢɥɨɜɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ, ɤȼɬ; 
      ௧ܲ – ɦɨɳɧɨɫɬɢ, ɬɪɟɛɭɟɦɵɟ ɞɥɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɧɭɠɞ, ɤȼɬ; 
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      ܲˑ ˅ – ɦɨɳɧɨɫɬɢ, ɬɪɟɛɭɟɦɵɟ ɞɥɹ ɧɚɪɭɠɧɨɝɨ ɨɫɜɟɳɟɧɢɹ, ɤȼɬ; 
ݏ݋ܿ       𝜑 – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɜ ɫɟɬɢ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɯɚɪɚɤɬɟɪɚ ɡɚɝɪɭɡɤɢ ɢ 
ɱɢɫɥɚ ɩɨɬɪɟɛɢɬɟɥɟɣ. 

 
Ɍɚɛɥɢɰɚ 4.3 - Ɉɩɪɟɞɟɥɟɧɢɟ ɧɚɝɪɭɡɨɤ ɩɨ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 
ɷɥɟɤɬɪɨɩɪɢɟɦɧɢɤɨɜ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɨɬɪɟɛɢɬɟɥɟɣ 

ȿɞ. 
ɢɡɦ. Ʉɨɥ-ɜɨ 

ɍɞɟɥɶɧɚɹ 
ɦɨɳɧɨɫɬɶ ɧɚ 

ɟɞɢɧɢɰɭ 
ɢɡɦɟɪɟɧɢɹ, ɤȼɬ 

Ʉɨɷɮ. 
ɫɩɪɨɫɚ, 

Ʉɫ 
ݏ݋ܿ 𝜑 

Ɍɪɟɛɭɟɦɚɹ 
ɦɨɳɧɨɫɬɶ, 

ɤȼɬ 

1 2 3 4 5  6 
ɋɢɥɨɜɵɟ ɩɨɬɪɟɛɢɬɟɥɢ 

ɋɜɚɪɨɱɧɵɣ ɚɩɩɚɪɚɬ ɲɬ. 1 20 0,35 0,7 10 
Ɇɨɣɤɚ ɞɥɹ ɤɨɥɟɫ ɲɬ 1 - - - 3,1 
Ȼɚɲɟɧɧɵɣ ɤɪɚɧ ɲɬ. 1 60 0,2 0,5 24 

ȼɧɭɬɪɟɧɧɟɟ ɨɫɜɟɳɟɧɢɟ 
Ⱥɞɦɢɧɢɫɬɪɚɬɢɜɧɵɟ ɢ 
ɛɵɬɨɜɵɟ ɩɨɦɟɳɟɧɢɹ 

ɦ2 
136,95 0,015 0,8 1 1,64 

ɇɚɪɭɠɧɨɟ ɨɫɜɟɳɟɧɢɟ 
Ʉɢɪɩɢɱɧɚɹ ɤɥɚɞɤɚ ɦ2 5585,25 0,003 1 1 16,76 
Ɍɟɪɪɢɬɨɪɢɹ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

ɦ2 
10642,4 0,0002 1 1 2,13 

ɋɤɥɚɞɵ ɨɬɤɪɵɬɵɟ ɦ2 962,27 0,003 1 1 2,89 
     ɂɬɨɝɨ 60,51 
 

Ɉɛɳɚɹ ɧɚɝɪɭɡɤɚ ɩɨ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫɨɫɬɚɜɢɬ: 
 ܲ = ͳ,ͳ ∙ ͸Ͳ,ͷͳ = ͸͸,ͷ͹ ɤȼɬ. 
 
ɉɪɢɧɢɦɚɟɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɭɸ ɩɨɞɫɬɚɧɰɢɸ 2ɄɌɉ ɉȼ 180/6 (10) - 0,4, 

ɦɨɳɧɨɫɬɶɸ 180 ɤȼɬ. 
Ʉɨɥɢɱɟɫɬɜɨ ɩɪɨɠɟɤɬɨɪɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ  
 ݊ = ܲ ∙ ܧ ∙ ܵ ܲˎ⁄ , (4.14) 
 

ɝɞɟ ܲ – ɭɞɟɥɶɧɚɹ ɦɨɳɧɨɫɬɶ, ȼɬ/ɦ2; 
 ;ɨɫɜɟɳɟɧɧɨɫɬɶ, ɥɤ – ܧ      
      ܵ – ɪɚɡɦɟɪɵ ɩɥɨɳɚɞɤɢ, ɩɨɞɥɟɠɚɳɟɣ ɨɫɜɟɳɟɧɢɸ, ɦ2; 
      ܲˎ  – ɦɨɳɧɨɫɬɶ ɥɚɦɩɵ ɩɪɨɠɟɤɬɨɪɚ, ȼɬ. 

ȼ ɤɚɱɟɫɬɜɟ ɨɫɜɟɬɢɬɟɥɶɧɨɝɨ ɩɪɢɛɨɪɚ ɢɫɩɨɥɶɡɭɟɦ ɩɪɨɠɟɤɬɨɪ ɉɁɋ-35. 
ɉɪɢɧɢɦɚɟɦ: ܲ = Ͳ,Ͷ ȼɬ/ɦ2; ܧ = ʹ ɥɤ; ܵ = ͳͲͲͷ͵,ʹ ɦ2; ܲˎ = ͷͲͲ ȼɬ. 

ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (4.14), ɩɨɥɭɱɚɟɦ 
 ݊ = Ͳ,Ͷ ∙ ʹ ∙ ͳͲͲͷ͵,ʹ/ͷͲͲ =  ͳ͹ ɲɬ. 
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ɉɪɢɧɢɦɚɟɦ ɞɥɹ ɨɫɜɟɳɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ 17 ɩɪɨɠɟɤɬɨɪɨɜ. 
ɇɚɢɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɵɦ ɢɫɬɨɱɧɢɤɨɦ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɹɜɥɹɸɬɫɹ ɪɚɣɨɧɧɵɟ ɫɟɬɢ 
ɜɵɫɨɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ. ɗɥɟɤɬɪɨɫɧɚɛɠɟɧɢɟ ɨɬ ɜɧɟɲɧɢɯ ɢɫɬɨɱɧɢɤɨɜ ɩɪɨɢɡɜɨɞɢɬɫɹ 
ɩɨ ɜɨɡɞɭɲɧɵɦ ɥɢɧɢɹɦ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱ. 

 
4.8 ȼɪɟɦɟɧɧɨɟ ɜɨɞɨɫɧɚɛɠɟɧɢɟ 
 
ɋɭɦɦɚɪɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ, ɥ/ɫ, ɜɵɱɢɫɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 ܳɨɛɳ = ܳɩɪ + ܳɦɚɲ + ܳɯɨɡ−ɛɵɬ + ܳɩɨɠ, (4.15) 
 

ɝɞɟ Qɩɪ, ܳɩɪ, ܳɦɚɲ, ܳɯɨɡ−ɛɵɬ, ܳɩɨɠ – ɪɚɫɯɨɞ ɜɨɞɵ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ, 
ɨɯɥɚɠɞɟɧɢɟ ɞɜɢɝɚɬɟɥɟɣ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɲɢɧ, ɯɨɡɹɣɫɬɜɟɧɧɨ-ɛɵɬɨɜɵɟ ɢ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɧɭɠɞɵ, ɥ/ɫ.  
 

Ɋɚɫɯɨɞ ɜɨɞɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 ܳɩɪ = ͳ,ʹ ∑ ௤𝑖∙V ∙௄˚௧∙ଷ଺଴଴ ,  (4.16) 

 
ɝɞɟ 1,2 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɨɬɟɪɢ ɜɨɞɵ; 
      V – ɨɛɴɟɦ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ (ɩɨ ɤɚɥɟɧɞɚɪɧɨɦɭ ɝɪɚɮɢɤɭ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ); 
      qi – ɧɨɪɦɚ ɭɞɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɜɨɞɵ ɧɚ ɟɞɢɧɢɰɭ ɩɨɬɪɟɛɢɬɟɥɹ, ɥ; 
      Ʉɱ – ɤɨɷɮɮɢɰɢɟɧɬ ɱɚɫɨɜɨɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɩɨɬɪɟɛɥɟɧɢɹ ɜɨɞɵ ɜ ɬɟɱɟɧɢɟ 
ɫɦɟɧɵ (ɫɭɬɨɤ) ɞɥɹ ɞɚɧɧɨɣ ɝɪɭɩɩɵ ɩɨɬɪɟɛɢɬɟɥɟɣ;  
      t – ɤɨɥɢɱɟɫɬɜɨ ɱɚɫɨɜ ɩɨɬɪɟɛɥɟɧɢɹ ɜ ɫɦɟɧɭ, ɫɭɬ. 

 
Ɍɚɛɥɢɰɚ 4.4 - Ɋɚɫɱɟɬ ɜɨɞɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 

ɉ
ɨɬ

ɪɟ
ɛɢ

ɬɟ
ɥɢ

 

ȿɞ
. ɢ

ɡɦ
. 

V
 

ɇ
ɨɪ

ɦɚ
 ɭ

ɞɟ
ɥɶ
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 ɉɨɥɢɜɤɚ 
ɤɢɪɩɢɱɚ 

1000 
ɲɬ 

836,95 220 1,6 8 10,23 

Ⱥɜɬɨɦɚɲɢɧɵ 
ɝɪɭɡɨɜɵɟ 

ɦɚɲ-
ɫɭɬ 

1 400 1,6 8 0,02 

     ɂɬɨɝɨ 10,25 
 ܳ˒˓ = ͳ,ʹ ∙ ͳͲ,ʹͷ = ͳʹ,͵ ɥ/ɫ. 

 
Ɋɚɫɯɨɞ ɜɨɞɵ ɧɚ ɨɯɥɚɠɞɟɧɢɟ ɞɜɢɝɚɬɟɥɟɣ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɲɢɧ ɧɚɯɨɞɢɦ ɩɨ 

ɮɨɪɦɭɥɟ 
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ܳˏ˃˛ = ܹ ∙ ଶݍ ∙  ͸ͲͲ, (4.17)͵/˚ܭ
 

ɝɞɟ W- ɤɨɥɢɱɟɫɬɜɨ ɦɚɲɢɧ; 
 ;ଶ – ɧɨɪɦɚ ɭɞɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɜɨɞɵ ɧɚ ɦɚɲɢɧɵ, ɥݍ      
 .ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (4.16)– ˚ܭ      
 ܳˏ˃˛ = ͳ ∙ ͶͲͲ ∙ ͳ,͸/͵͸ͲͲ = Ͳ,ͳͺ ɥ/ɫ. 

 
Ɋɚɫɯɨɞ ɜɨɞɵ ɧɚ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɛɵɬɨɜɵɟ ɧɭɠɞɵ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 ܳ˘ˑˊ−˄˞˕ = ܳ˘ˑˊ−˒ˋ˕ + ܳˇ˖˛, (4.18) 
 

ɝɞɟ ܳ˘ˑˊ−˒ˋ˕ – ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɯɨɡɹɣɫɬɜɟɧɧɨ ɩɢɬɶɟɜɵɟ ɧɭɠɞɵ, ɥ/ɫ; 
      ܳˇ˖˛ – ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɞɭɲɟɜɵɟ ɭɫɬɚɧɨɜɤɢ, ɥ/ɫ. 

Ɋɚɫɯɨɞ ɜɨɞɵ ɧɚ ɯɨɡɹɣɫɬɜɟɧɧɨ ɩɢɬɶɟɜɵɟ ɧɭɠɞɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 ܳ˘ˑˊ−˒ˋ˕ = ˏܰ˃ˍ˔˔ˏ ∙ ଷݍ ∙ ሺͺ/˚ܭ ∙ ͵͸ͲͲሻ, (4.19) 
 

ɝɞɟ ˏܰ˃ˍ˔˔ˏ  – ɦɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ ɜ ɫɦɟɧɭ, ɩɪɢɧɢɦɚɟɦɨɟ ɩɨ ɝɪɚɮɢɤɭ 
ɞɜɢɠɟɧɢɹ ɪɚɛɨɱɢɯ, ɱɟɥ; 
 ଷ – ɧɨɪɦɚ ɩɨɬɪɟɛɥɟɧɢɹ ɜɨɞɵ ɧɚ 1 ɱɟɥɨɜɟɤɚ ɜ ɫɦɟɧɭ (ɞɥɹ ɤɚɧɚɥɢɡɨɜɚɧɧɵɯݍ      
ɩɥɨɳɚɞɨɤ ݍଷ=25 - 30 ɥ), ɥ; 
 .ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (4.16) – ˚ܭ      
 ܳ˘ˑˊ−˒ˋ˕ = ͳͳ ∙ ʹͷ ∙ ʹ,͹/ሺͺ ∙ ͵͸ͲͲሻ = Ͳ,Ͳ͵ ɥ/ɫ. 

 
Ɋɚɫɯɨɞ ɜɨɞɵ ɧɚ ɞɭɲɟɜɵɟ ɭɫɬɚɧɨɜɤɢ ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ 
 ܳˇ˖˛ = ˏܰ˃ˍ˔˔ˏ ∙ ସݍ ∙ ˛˖ˇݐሺ/˚ܭ ∙ ͵͸ͲͲሻ, (4.20) 
 

ɝɞɟ ݍସ – ɧɨɪɦɚ ɭɞɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɜɨɞɵ ɧɚ ɨɞɧɨɝɨ ɩɨɥɶɡɭɸɳɟɝɨɫɹ ɞɭɲɟɦ, ɪɚɜɧɚɹ 
30 ɥ; 
      ˏܰ˃ˍ˔˔ˏ  – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (4.20). 
 ;ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (4.16) – ˚ܭ      
 .ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɨɥɶɡɨɜɚɧɢɹ ɞɭɲɟɦ (0,5 - 0,7 ɱ), ɱ – ˛˖ˇݐ      
 ܳˇ˖˛ = ͳͳ ∙ ʹͷ ∙ Ͳ,͵/ሺͲ,͸ ∙ ͵͸ͲͲሻ = Ͳ,Ͳͷ ɥ/ɫ. 

 
Ɋɚɫɯɨɞ ɜɨɞɵ ɧɚ ɯɨɡɹɣɫɬɜɟɧɧɨ ɩɢɬɶɟɜɵɟ ɧɭɠɞɵ ɪɚɜɧɵ: 
 ܳ˘ˑˊ−˄˞˕ = Ͳ,Ͳ͵ + Ͳ,Ͳͷ = Ͳ,Ͳͺ ɥ/ɫ. 
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Ɍɚɤ ɤɚɤ ɜ ɧɚɲɟɦ ɫɥɭɱɚɟ ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɰɟɥɢ ɩɪɟɜɵɲɚɟɬ 
ɟɟ ɪɚɫɯɨɞ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɢ ɯɨɡɹɣɫɬɜɟɧɧɨ ɛɵɬɨɜɵɟ ɧɭɠɞɵ, Q˓˃˔˚ɩɪɢɧɢɦɚɟɦ 
ɪɚɜɧɵɦ ܳ˓˃˔˚ = ܳ˒ˑˉ = ͳͲ ɥ/ɫ. 

ɉɨ ɪɚɫɱɟɬɧɨɦɭ ɪɚɫɯɨɞɭ ɜɨɞɵ ɞɢɚɦɟɬɪ ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ ɜɜɨɞɚ ɜɪɟɦɟɧɧɨɝɨ 
ɜɨɞɨɩɪɨɜɨɞɚ ɪɚɜɟɧ: 

ܦ  = ͸͵,ʹͷ ∙ √ܳ˓˃˔˚/ሺߨ ∙  ሻ, (4.21)ݒ
 

ɝɞɟ ܳ˓˃˔˚ – ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ, ɥ/ɫ; 
 – 0,7 = ݒ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɜɨɞɵ ɩɨ ɬɪɭɛɚɦ (ɞɥɹ ɬɪɭɛ ɦɚɥɨɝɨ ɞɢɚɦɟɬɪɚ – ݒ      
1,2 ɦ/ɫ). 
ܦ  = ͸͵,ʹͷ ∙ √ ଵ଴ଷ,ଵସ∙ଵ,ଶ = ͳͳʹ,ͺ͹ ɦɦ. 

 
ɉɪɢɧɢɦɚɟɦ 114 = ܦ ɦɦ, ɩɨ ȽɈɋɌ 3262-75 «Ɍɪɭɛɵ ɫɬɚɥɶɧɵɟ 

ɜɨɞɨɝɚɡɨɩɪɨɜɨɞɧɵɟ. Ɍɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ» [34]. 
ɂɫɬɨɱɧɢɤɚɦɢ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɹɜɥɹɸɬɫɹ ɫɭɳɟɫɬɜɭɸɳɢɟ ɜɨɞɨɩɪɨɜɨɞɵ, 

ɫɨɨɪɭɠɚɟɦɵɟ ɜ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ. 
 

4.9 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ 
 
ɉɟɪɟɱɟɧɶ ɦɟɪɨɩɪɢɹɬɢɣ ɢ ɩɪɨɟɤɬɧɵɯ ɪɟɲɟɧɢɣ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ 

ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ ɢ ɦɟɬɨɞɨɜ ɪɚɛɨɬɵ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɜɵɩɨɥɧɟɧɢɟ 
ɧɨɪɦɚɬɢɜɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɨɯɪɚɧɵ ɬɪɭɞɚ, ɪɚɡɪɚɛɨɬɚɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ [32].  

ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɢ ɢɧɫɬɪɭɦɟɧɬ, 
ɩɪɢɦɟɧɹɟɦɵɟ ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ, ɨɬɜɟɱɚɸɬ ɬɪɟɛɨɜɚɧɢɹɦ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ.  

ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɬɟɪɪɢɬɨɪɢɢ, ɭɱɚɫɬɤɢ ɪɚɛɨɬ ɢ ɪɚɛɨɱɢɟ ɦɟɫɬɚ ɨɛɟɫɩɟɱɟɧɵ 
ɧɟɨɛɯɨɞɢɦɵɦɢ ɫɪɟɞɫɬɜɚɦɢ ɤɨɥɥɟɤɬɢɜɧɨɣ ɢɥɢ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ 
ɪɚɛɨɬɚɸɳɢɯ, ɩɟɪɜɢɱɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ, ɚ ɬɚɤɠɟ ɫɪɟɞɫɬɜɚɦɢ 
ɫɜɹɡɢ, ɫɢɝɧɚɥɢɡɚɰɢɢ ɢ ɞɪɭɝɢɦɢ ɬɟɯɧɢɱɟɫɤɢɦɢ ɫɪɟɞɫɬɜɚɦɢ ɨɛɟɫɩɟɱɟɧɢɹ 
ɛɟɡɨɩɚɫɧɵɯ ɭɫɥɨɜɢɣ ɬɪɭɞɚ.  

Ɉɩɚɫɧɵɟ ɡɨɧɵ, ɜ ɤɨɬɨɪɵɟ ɜɯɨɞ ɥɸɞɟɣ, ɧɟ ɫɜɹɡɚɧɧɵɯ ɫ ɞɚɧɧɵɦ ɜɢɞɨɦ ɪɚɛɨɬ, 
ɡɚɩɪɟɳɟɧ, ɨɝɨɪɚɠɢɜɚɸɬɫɹ ɢ ɨɛɨɡɧɚɱɚɸɬɫɹ.  

ȼɪɟɦɟɧɧɵɟ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨ-ɯɨɡɹɣɫɬɜɟɧɧɵɟ ɢ ɛɵɬɨɜɵɟ ɡɞɚɧɢɹ ɢ 
ɫɨɨɪɭɠɟɧɢɹ ɪɚɡɦɟɳɟɧɵ ɜɧɟ ɨɩɚɫɧɨɣ ɡɨɧɵ ɨɬ ɪɚɛɨɬɵ ɦɨɧɬɚɠɧɨɝɨ ɤɪɚɧɚ. 

Ɍɭɚɥɟɬɵ ɪɚɡɦɟɳɟɧɵ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɢɛɨɥɟɟ 
ɭɞɚɥɟɧɧɨɝɨ ɦɟɫɬɚ ɜɧɟ ɡɞɚɧɢɹ ɧɟ ɩɪɟɜɵɲɚɟɬ 200 ɦ. 

ɇɚ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ ɞɨɥɠɧɵ ɫɨɡɞɚɜɚɬɶɫɹ ɛɟɡɨɩɚɫɧɵɟ ɭɫɥɨɜɢɹ ɬɪɭɞɚ, 
ɢɫɤɥɸɱɚɸɳɢɟ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɪɚɠɟɧɢɹ ɥɸɞɟɣ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɨɪɦɚɦɢ. 

ɋɬɪɨɢɬɟɥɶɧɚɹ ɩɥɨɳɚɞɤɚ, ɩɪɨɯɨɞɵ, ɩɪɨɟɡɞɵ ɢ ɪɚɛɨɱɢɟ ɦɟɫɬɚ ɨɫɜɟɳɟɧɵ. 
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ɇɚ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ ɪɚɡɦɟɳɚɸɬɫɹ ɫɬɟɧɞɵ ɫ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɦ 
ɢɧɜɟɧɬɚɪɟɦ ɢ ɦɟɫɬɚ ɩɟɪɜɢɱɧɵɯ ɫɪɟɞɫɬɜ ɩɨɠɚɪɨɬɭɲɟɧɢɹ, ɬɚɤ ɠɟ ɩɪɟɞɭɫɦɨɬɪɟɧɵ 
ɩɨɠɚɪɧɵɟ ɝɢɞɪɚɧɬɵ ɫ ɪɚɞɢɭɫɨɦ ɞɟɣɫɬɜɢɹ 150 ɦ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ 2 ɦ ɨɬ ɩɪɨɟɡɠɟɣ 
ɱɚɫɬɢ.  

ɉɪɢ ɩɟɪɟɦɟɳɟɧɢɢ ɢ ɩɨɞɚɱɟ ɧɚ ɪɚɛɨɱɟɟ ɦɟɫɬɨ ɝɪɭɡɨɩɨɞɴɟɦɧɵɦɢ ɤɪɚɧɚɦɢ 
ɤɢɪɩɢɱɚ, ɤɟɪɚɦɢɱɟɫɤɢɯ ɤɚɦɧɟɣ ɢ ɦɟɥɤɢɯ ɛɥɨɤɨɜ ɫɥɟɞɭɟɬ ɩɪɢɦɟɧɹɬɶ ɩɨɞɞɨɧɵ, 
ɤɨɧɬɟɣɧɟɪɵ ɢ ɝɪɭɡɨɡɚɯɜɚɬɧɵɟ ɭɫɬɪɨɣɫɬɜɚ, ɢɫɤɥɸɱɚɸɳɢɟ ɩɚɞɟɧɢɟ ɝɪɭɡɚ ɩɪɢ 
ɩɨɞɴɟɦɟ. 

ɇɚ ɭɱɚɫɬɤɟ, ɝɞɟ ɜɟɞɭɬɫɹ ɦɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ, ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɜɵɩɨɥɧɟɧɢɟ 
ɞɪɭɝɢɯ ɪɚɛɨɬ ɢ ɧɚɯɨɠɞɟɧɢɟ ɩɨɫɬɨɪɨɧɧɢɯ ɥɢɰ. 

Ɇɨɧɬɚɠ ɤɨɧɫɬɪɭɤɰɢɣ ɤɚɠɞɨɝɨ ɩɨɫɥɟɞɭɸɳɟɝɨ ɹɪɭɫɚ (ɭɱɚɫɬɤɚ) ɡɞɚɧɢɹ ɢɥɢ 
ɫɨɨɪɭɠɟɧɢɹ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɬɨɥɶɤɨ ɩɨɫɥɟ ɧɚɞɟɠɧɨɝɨ ɡɚɤɪɟɩɥɟɧɢɹ ɜɫɟɯ 
ɷɥɟɦɟɧɬɨɜ ɩɪɟɞɵɞɭɳɟɝɨ ɹɪɭɫɚ (ɭɱɚɫɬɤɚ) ɫɨɝɥɚɫɧɨ ɩɪɨɟɤɬɭ. 

ɉɪɨɢɡɜɨɞɫɬɜɨ ɪɚɛɨɬ ɜɧɭɬɪɢ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɝɨɪɸɱɢɯ 
ɜɟɳɟɫɬɜ ɢ ɦɚɬɟɪɢɚɥɨɜ ɨɞɧɨɜɪɟɦɟɧɧɨ ɫ ɞɪɭɝɢɦɢ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɦɢ 
ɪɚɛɨɬɚɦɢ, ɫɜɹɡɚɧɧɵɦɢ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɨɬɤɪɵɬɨɝɨ ɨɝɧɹ (ɫɜɚɪɤɚ ɢ ɬ.ɩ.), ɧɟ 
ɞɨɩɭɫɤɚɟɬɫɹ. 

 
4.10 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɪɚɰɢɨɧɚɥɶɧɨɦɭ 

ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɩɪɢɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ 
 
ɉɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɭɫɬɚɧɨɜɤɚ ɝɪɚɧɢɰ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ, ɤɨɬɨɪɚɹ 

ɨɛɟɫɩɟɱɢɜɚɟɬ ɦɚɤɫɢɦɚɥɶɧɭɸ ɫɨɯɪɚɧɧɨɫɬɶ ɡɚ ɬɟɪɪɢɬɨɪɢɟɣ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɞɟɪɟɜɶɟɜ, ɤɭɫɬɚɪɧɢɤɨɜ, ɬɪɚɜɹɧɨɝɨ ɩɨɤɪɨɜɚ. 

ɂɫɤɥɸɱɚɟɬɫɹ ɛɟɫɩɨɪɹɞɨɱɧɨɟ ɢ ɧɟɨɪɝɚɧɢɡɨɜɚɧɧɨɟ ɞɜɢɠɟɧɢɟ ɫɬɪɨɢɬɟɥɶɧɨɣ 
ɬɟɯɧɢɤɢ ɢ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ. ȼɪɟɦɟɧɧɵɟ ɚɜɬɨɦɨɛɢɥɶɧɵɟ ɞɨɪɨɝɢ ɢ ɞɪɭɝɢɟ 
ɩɨɞɴɟɡɞɧɵɟ ɩɭɬɢ ɭɫɬɪɚɢɜɚɸɬɫɹ ɫ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ɩɨ ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ 
ɩɨɜɪɟɠɞɟɧɢɣ ɞɪɟɜɟɫɧɨ-ɤɭɫɬɚɪɧɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ. 

Ȼɟɬɨɧɧɚɹ ɫɦɟɫɶ ɢ ɫɬɪɨɢɬɟɥɶɧɵɟ ɪɚɫɬɜɨɪɵ ɯɪɚɧɹɬɫɹ ɜ ɫɩɟɰɢɚɥɶɧɵɯ 
ёɦɤɨɫɬɹɯ.  

ɉɪɢ ɨɪɝɚɧɢɡɚɰɢɢ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɧɟɨɛɯɨɞɢɦɨ ɨɫɭɳɟɫɬɜɥɹɬɶ 
ɦɟɪɨɩɪɢɹɬɢɹ ɢ ɪɚɛɨɬɵ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɵ, ɤɨɬɨɪɵɟ 
ɞɨɥɠɧɵ ɜɤɥɸɱɚɬɶ ɪɟɤɭɥɶɬɢɜɚɰɢɸ ɡɟɦɟɥɶ, ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɩɨɬɟɪɶ ɩɪɢɪɨɞɧɵɯ 
ɪɟɫɭɪɫɨɜ, ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɢɥɢ ɨɱɢɫɬɤɭ ɜɪɟɞɧɵɯ ɜɵɛɪɨɫɨɜ ɜ ɩɨɱɜɭ, ɜɨɞɨɟɦɵ ɢ 
ɚɬɦɨɫɮɟɪɭ.  

ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɫɬɪɨɹɳɢɯɫɹ ɨɛɴɟɤɬɨɜ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɧɟɩɪɟɞɭɫɦɨɬɪɟɧɧɨɟ 
ɩɪɨɟɤɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɟɣ ɫɜɟɞɟɧɢɟ ɞɪɟɜɟɫɧɨ-ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ ɢ 
ɡɚɫɵɩɤɚ ɝɪɭɧɬɨɦ ɤɨɪɧɟɜɵɯ ɲɟɟɤ ɢ ɫɬɜɨɥɨɜ ɪɚɫɬɭɳɢɯ ɞɟɪɟɜɶɟɜ ɢ ɤɭɫɬɚɪɧɢɤɨɜ. 

ȼɵɩɭɫɤ ɜɨɞɵ ɫɨ ɫɬɪɨɢɬɟɥɶɧɵɯ ɩɥɨɳɚɞɨɤ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɫɤɥɨɧɵ ɛɟɡ 
ɧɚɞɥɟɠɚɳɟɣ ɡɚɳɢɬɵ ɨɬ ɪɚɡɦɵɜɚ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ. ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ 
ɩɥɚɧɢɪɨɜɨɱɧɵɯ ɪɚɛɨɬ ɩɨɱɜɟɧɧɵɣ ɫɥɨɣ, ɩɪɢɝɨɞɧɵɣ ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɝɨ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɞɨɥɠɟɧ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɫɧɢɦɚɬɶɫɹ ɢ ɫɤɥɚɞɢɪɨɜɚɬɶɫɹ ɜ 
ɫɩɟɰɢɚɥɶɧɨ ɨɬɜɟɞɟɧɧɵɯ ɦɟɫɬɚɯ. 
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ȼɪɟɦɟɧɧɵɟ ɚɜɬɨɦɨɛɢɥɶɧɵɟ ɞɨɪɨɝɢ ɢ ɞɪɭɝɢɟ ɩɨɞɴɟɡɞɧɵɟ ɩɭɬɢ ɞɨɥɠɧɵ 
ɭɫɬɪɚɢɜɚɬɶɫɹ ɫ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ɩɨ ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɩɨɜɪɟɠɞɟɧɢɣ 
ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɭɝɨɞɢɣ ɢ ɞɪɟɜɟɫɧɨ-ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ. 

ɂɫɩɨɥɶɡɭɟɦɚɹ ɜɨɞɚ ɩɨɫɥɟ ɩɨɦɵɜɤɢ ɤɨɥɟɫ, ɭɞɚɥɹɟɦɚɹ ɢɡ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɫ 
ɩɥɨɳɚɞɤɢ ɩɭɧɤɬɚ ɦɨɣɤɢ, ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɩɪɢɹɦɨɤ ɜ ɝɪɭɧɬɟ. ɉɨ ɨɤɨɧɱɚɧɢɢ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɪɢɹɦɨɤ ɡɚɫɵɩɚɟɬɫɹ ɝɪɭɧɬɨɦ ɢ ɭɬɪɚɦɛɨɜɵɜɚɟɬɫɹ. 

 
4.11 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɫɬɪɨɣɝɟɧɩɥɚɧɚ 
 
Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɞɚɧɧɨɝɨ ɫɬɪɨɣɝɟɧɩɥɚɧɚ ɩɪɟɞɫɬɚɜɥɟɧɵ 

ɜ ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ. 
 
4.12 Ɉɩɪɟɞɟɥɟɧɢɟ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɡɞɚɧɢɹ 
 
ɇɨɪɦɚɬɢɜɧɭɸ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɨɩɪɟɞɟɥɹɟɦ ɩɨ [26]. 

ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɤɢɪɩɢɱɧɨɝɨ ɩɹɬɢɷɬɚɠɧɨɝɨ ɠɢɥɨɝɨ ɞɨɦɚ 
ɨɛɳɟɣ ɩɥɨɳɚɞɶɸ 2811,12 ɦ2 ɜ ɩ. ȿɦɟɥɶɹɧɨɜɨ ȿɦɟɥɶɹɧɨɜɫɤɨɝɨ ɪɚɣɨɧɚ 
Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ, ɫɨɝɥɚɫɧɨ [26, ɱ. 2, ɪɚɡɞ. 3], ɧɚɯɨɞɢɬɫɹ ɦɟɬɨɞɨɦ 
ɢɧɬɟɪɩɨɥɹɰɢɢ.  Ⱦɥɹ ɩɹɬɢɷɬɚɠɧɨɝɨ ɞɨɦɚ ɦɨɳɧɨɫɬɶɸ 2500 ɦ2 ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɫɨɫɬɚɜɥɹɟɬ 7 ɦɟɫ, ɚ ɞɥɹ ɦɨɳɧɨɫɬɢ 4000 ɦ2 – 8 ɦɟɫ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, 
ɞɥɹ ɧɚɲɟɝɨ ɡɞɚɧɢɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɫɨɫɬɚɜɢɬ 7,2 ɦɟɫɹɰɚ. 
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5 ɗɤɨɧɨɦɢɤɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 
5.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɩɪɨɝɧɨɡɧɨɣ ɫɬɨɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɨɛɴɟɤɬɚ ɩɨ 

ɭɤɪɭɩɧɟɧɧɵɦ ɧɨɪɦɚɬɢɜɚɦ ɰɟɧɵ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 
ȼ ɷɬɨɦ ɩɨɞɪɚɡɞɟɥɟ, ɧɭɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɫɬɨɢɦɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

ɨɛɳɟɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɲɤɨɥɵ ɩɨ ɭɤɪɭɩɧɟɧɧɵɦ ɧɨɪɦɚɬɢɜɚɦ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɧɨɪɦɚɦɢ: «Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɟ ɫɦɟɬɧɵɟ ɧɨɪɦɚɬɢɜɵ. ɍɤɪɭɩɧɟɧɧɵɟ ɧɨɪɦɚɬɢɜɵ 
ɰɟɧɵ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɇɐɋ 81-02-01-2020 (ɀɢɥɵɟ ɡɞɚɧɢɹ)» ɨɬ 30 ɞɟɤɚɛɪɹ 2019 
ɝɨɞɚ №909/ɩɪ [43]. 

ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ [43] ɪɭɤɨɜɨɞɫɬɜɭɟɦɫɹ ɦɟɬɨɞɢɤɨɣ ɪɚɡɪɚɛɨɬɤɢ ɢ 
ɩɪɢɦɟɧɟɧɢɹ ɭɤɪɭɩɧɟɧɧɵɯ ɧɨɪɦɚɬɢɜɨɜ ɰɟɧɵ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɚ ɬɚɤɠɟ ɩɨɪɹɞɨɤ ɢɯ 
ɭɬɜɟɪɠɞɟɧɢɹ [42], ɭɬɜɟɪɠɞɟɧɧɵɦɢ ɉɪɢɤɚɡɨɦ Ɇɢɧɢɫɬɟɪɫɬɜɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ 
ɠɢɥɢɳɧɨ-ɤɨɦɦɭɧɚɥɶɧɨɝɨ ɯɨɡɹɣɫɬɜɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɨɬ 29.05.2019 
№314/ɩɪ.  

ɉɨ ɬɚɛɥɢɰɟ 01-01-005 ɢ ɪɚɫɰɟɧɤɟ 01-01-005-02 ɨɩɪɟɞɟɥɹɟɦ ɫɬɨɢɦɨɫɬɶ 1 ɦ2 
ɨɛɳɟɣ ɩɥɨɳɚɞɢ ɤɜɚɪɬɢɪ: 

- ɇɐɋ = 45,89 ɬɵɫ. ɪɭɛ. ɧɚ 1 ɦ2; 
- Ɉɛɳɚɹ ɩɥɨɳɚɞɶ ɤɜɚɪɬɢɪ ɪɚɜɧɚ 2033,7 ɦ2, ɫɨɝɥɚɫɧɨ ɡɚɞɚɧɢɸ ɧɚ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ; 
- ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɜ ɫɬɟɫɧɟɧɧɵɯ ɭɫɥɨɜɢɹɯ, 

ɪɚɜɧɵɣ 1,06, ɫɨɝɥɚɫɧɨ [43, ɩ.30]; 
- ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɞɥɹ ɩɟɪɟɯɨɞɚ ɨɬ ɛɚɡɨɜɨɝɨ ɪɚɣɨɧɚ ɤ 

Ʉɪɚɫɧɨɹɪɫɤɨɦɭ ɤɪɚɸ 0,93, ɫɨɝɥɚɫɧɨ [43, ɩ.31]; 
- ɪɟɝɢɨɧɚɥɶɧɨ-ɤɥɢɦɚɬɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ 1,03, ɫɨɝɥɚɫɧɨ [43, ɩ.32]; 
- ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɵɩɨɥɧɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɫɧɟɝɨɛɨɪɶɛɟ, 

ɪɚɜɧɵɣ 1, ɫɨɝɥɚɫɧɨ [43, ɩ.33]; 
- ɇȾɋ = 20%, ɫɨɝɥɚɫɧɨ ɇɚɥɨɝɨɜɨɦɭ Ʉɨɞɟɤɫɭ ɊɎ [41]. 
Ɍɚɤɠɟ, ɧɭɠɧɨ ɭɱɟɫɬɶ ɫɬɨɢɦɨɫɬɶ ɛɥɚɝɨɭɫɬɪɨɣɫɬɜɚ ɩɪɢɞɨɦɨɜɨɣ ɬɟɪɪɢɬɨɪɢɢ 

ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɇɐɋ 81-02-16-2020 [51], ɢɫɩɨɥɶɡɭɹ ɤɚɤ ɤɨɷɮɮɢɰɢɟɧɬɵ, 
ɩɪɢɜɟɞёɧɧɵɟ ɜɵɲɟ, ɬɚɤ ɢ ɢɧɞɢɜɢɞɭɚɥɶɧɵɟ ɞɥɹ ɤɚɠɞɨɝɨ ɩɨɤɚɡɚɬɟɥɹ ɨɬɞɟɥɶɧɨ, ɚ 
ɢɦɟɧɧɨ: 

- ɤɨɷɮɮɢɰɢɟɧɬɵ, ɭɱɢɬɵɜɚɸɳɢɟ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɜ ɫɬɟɫɧɟɧɧɵɯ ɭɫɥɨɜɢɹɯ, ɚ 
ɬɚɤɠɟ ɭɱɢɬɵɜɚɸɳɢɟ ɩɟɪɟɯɨɞ ɨɬ ɛɚɡɨɜɨɝɨ ɪɚɣɨɧɚ ɢ ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 
ɫɨɝɥɚɫɧɨ [51, ɩ.25-27]; 

ɋɨɝɥɚɫɧɨ ɢɧɮɨɪɦɚɰɢɢ Ɇɢɧɢɫɬɟɪɫɬɜɚ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɡɜɢɬɢɹ ɊɎ 
(ɉɪɨɝɧɨɡ ɢɧɞɟɤɫɨɜ ɞɟɮɥɹɬɨɪɨɜ ɢ ɢɧɞɟɤɫɨɜ ɰɟɧ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ ɩɨ ɜɢɞɚɦ 
ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɞɨ 2024 ɝ., ɩɭɧɤɬ ɢɧɜɟɫɬɢɰɢɢ ɜ ɨɫɧɨɜɧɨɣ ɤɚɩɢɬɚɥ 
(ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ) - ɫɬɪɨɢɬɟɥɶɫɬɜɨ), ɂɩɪ = 104,2%. 

ɉɪɨɝɧɨɡɧɵɣ ɪɚɫɱɟɬ ɫɬɨɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɨɛɴɟɤɬɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɇɐɋ ɨɮɨɪɦɥɟɧ ɫɨɝɥɚɫɧɨ [42, ɩɪɢɥ. 5] ɢ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 5.1. 
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Ɍɚɛɥɢɰɚ 5.1 – ɉɪɨɝɧɨɡɧɚɹ ɫɬɨɢɦɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

№ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɨɛɴɟɤɬɚ 

ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
Ɉɛɨɫɧɨɜɚɧɢɟ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

Ʉɨɥ. 

ɋɬɨɢɦɨɫɬɶ 
ɢɡɦ. ɉɨ 

ɫɨɫɬɨɹɧɢɸ 
ɧɚ 01.01.2020 

ɬɵɫ. ɪɭɛ. 

ɋɬɨɢɦɨɫɬɶ ɜ 
ɬɟɤɭɳɟɦ 

(ɩɪɨɝɧɨɡɧɨɦ) 
ɭɪɨɜɧɟ, 
ɬɵɫ.ɪɭɛ. 

1 5 ɷɬɚɠɧɵɣ ɠɢɥɨɣ ɞɨɦ      

 ɋɬɨɢɦɨɫɬɶ 1 ɦ2 

ɇɐɋ 81-02-01-
2020 

 ɬɚɛɥ. 01-01-005, 
ɪɚɫɰɟɧɤɚ 01-01-

005-02 

1 ɦ2 ɨɛɳɟɣ 
ɩɥɨɳɚɞɢ 
ɤɜɚɪɬɢɪ 

2033,7 45,89 93326,493 

 
Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚ 
ɫɬɟɫɧɟɧɧɨɫɬɶ 

ɩ.30 Ɍɑ ɇɐɋ 81-
02-01-2020 

  1,06 98926,08 

 
ɋɬɨɢɦɨɫɬɶ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɀȾ ɫ 
ɭɱɟɬɨɦ ɫɬɟɫɧɟɧɧɨɫɬɢ 

    98926,08 

 
ɉɨɩɪɚɜɨɱɧɵɟ 
ɤɨɷɮɮɢɰɢɟɧɬɵ 

     

 

ɉɨɩɪɚɜɨɱɧɵɣ 
ɤɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɯɨɞɚ 
ɨɬ ɛɚɡɨɜɨɝɨ ɪɚɣɨɧɚ 
Ɇɨɫɤɨɜɫɤɚɹ ɨɛɥɚɫɬɶ ɤ 
Ʉɪɚɫɧɨɹɪɫɤɨɦɭ ɤɪɚɸ 

ɩ.31 Ɍɑ ɇɐɋ 81-
02-01-2020 

  0,93  

 
Ɋɟɝɢɨɧɚɥɶɧɨ-
ɤɥɢɦɚɬɢɱɟɫɤɢɣ 
ɤɨɷɮɮɢɰɢɟɧɬ 

ɩ.32 Ɍɑ ɇɐɋ 81-
02-01-2020 

  1,03  

 
Ɂɨɧɚɥɶɧɵɣ 
ɤɨɷɮɮɢɰɢɟɧɬ 

ɩ.33 Ɍɑ ɇɐɋ 81-
02-01-2020 

  1,0  

 

ɋɬɨɢɦɨɫɬɶ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɫ 
ɭɱɟɬɨɦ ɩɨɩɪɚɜɨɱɧɵɯ 
ɤɨɷɮɮɢɰɢɟɧɬɨɜ 

    94761,22 

2 Ȼɥɚɝɨɭɫɬɪɨɣɫɬɜɨ      

 ɆȺɎ ɞɥɹ ɀȾ 

ɇɐɋ 81-02-16-
2020 

 ɬɚɛɥ. 16-02-001, 
ɪɚɫɰɟɧɤɚ 16-02-

001-0l 

l00 ɦ2 
ɬɟɪɪɢɬɨɪɢɢ 

0,253 456,9 115,596 

 
ɉɥɨɳɚɞɤɢ, ɞɨɪɨɠɤɢ, 
ɬɪɨɬɭɚɪɵ 

ɇɐɋ 81-02-16-
2020 

 ɬɚɛɥ. 16-06-001, 
ɪɚɫɰɟɧɤɚ 16-06-

001-07 

l00 ɦ2 
ɩɨɤɪɵɬɢɹ 

2,2 301,84 664,05 

 ɋɬɨɢɦɨɫɬɶ 
ɛɥɚɝɨɭɫɬɪɨɣɫɬɜɚ      779,646 

 

ɉɨɩɪɚɜɨɱɧɵɣ 
ɤɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɯɨɞɚ 
ɨɬ ɛɚɡɨɜɨɝɨ ɪɚɣɨɧɚ 
Ɇɨɫɤɨɜɫɤɚɹ ɨɛɥɚɫɬɶ ɤ 
Ʉɪɚɫɧɨɹɪɫɤɨɦɭ ɤɪɚɸ 

ɩ.25 Ɍɑ ɇɐɋ 81-
02-16-2020 

  0,99  

 
Ɋɟɝɢɨɧɚɥɶɧɨ-
ɤɥɢɦɚɬɢɱɟɫɤɢɣ 
ɤɨɷɮɮɢɰɢɟɧɬ 

ɩ.26 Ɍɑ ɇɐɋ 81-
02-16-2020 

  1,01  

 
Ɂɨɧɚɥɶɧɵɣ 
ɤɨɷɮɮɢɰɢɟɧɬ 

ɩ.27 Ɍɑ ɇɐɋ 81-
02-16-2020 

  1,00  

 

ɋɬɨɢɦɨɫɬɶ 
ɛɥɚɝɨɭɫɬɪɨɣɫɬɜɚ ɫ 
ɭɱɟɬɨɦ 
ɤɨɷɮɮɢɰɢɟɧɬɨɜ 

    779,568 

 ɂɬɨɝɨ ɫɬɨɢɦɨɫɬɶ ɀȾ     95540,79 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 5.1 

№ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɨɛɴɟɤɬɚ 

ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
Ɉɛɨɫɧɨɜɚɧɢɟ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

Ʉɨɥ. 

ɋɬɨɢɦɨɫɬɶ 
ɢɡɦ. ɉɨ 

ɫɨɫɬɨɹɧɢɸ 
ɧɚ 01.01.2020 

ɬɵɫ. ɪɭɛ. 

ɋɬɨɢɦɨɫɬɶ ɜ 
ɬɟɤɭɳɟɦ 

(ɩɪɨɝɧɨɡɧɨɦ) 
ɭɪɨɜɧɟ, 
ɬɵɫ.ɪɭɛ. 

 ȼɫɟɝɨ ɩɨ ɫɨɫɬɨɹɧɢɸ ɧɚ 
01.01.2020 

    95540,79 

 
ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

 ɦɟɫ. 7,2   

 ɇɚɱɚɥɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 01.03.2020     

 
Ɉɤɨɧɱɚɧɢɟ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

06.10.2020     

 

Ɋɚɫɱɟɬ ɢɧɞɟɤɫɚ 
ɞɟɮɥɹɬɨɪɚ ɧɚ ɨɫɧɨɜɚɧɢɢ 
ɩɨɤɚɡɚɬɟɥɟɣ 
Ɇɢɧɷɤɨɧɨɦɪɚɡɜɢɬɢɹ 
Ɋɨɫɫɢɢ 

ɂɧɮɨɪɦɚɰɢɹ 
Ɇɢɧɢɫɬɟɪɫɬɜɚ 

ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ 
ɪɚɡɜɢɬɢɹ 

Ɋɨɫɫɢɣɫɤɨɣ 
Ɏɟɞɟɪɚɰɢɢ 

  1,042  

 

ȼɫɟɝɨ ɫɬɨɢɦɨɫɬɶ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɫ 
ɭɱɟɬɨɦ ɫɪɨɤɚ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

    99553,50 

 ɇȾɋ 

ɇɚɥɨɝɨɜɵɣ 
ɤɨɞɟɤɫ 

Ɋɨɫɫɢɣɫɤɨɣ 
Ɏɟɞɟɪɚɰɢɢ 

% 20  19910,70 

 ȼɫɟɝɨ ɫ ɇȾɋ     119444,2 

 
ɉɪɨɝɧɨɡɧɚɹ ɫɬɨɢɦɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɹɬɢɷɬɚɠɧɨɝɨ ɠɢɥɨɝɨ ɞɨɦɚ ɜ 

Ʉɪɚɫɧɨɹɪɫɤɨɦ ɤɪɚɣ ɩɨɫɟɥɤɟ ȿɦɟɥɶɹɧɨɜɨ ɫɨɫɬɚɜɢɥɚ 119 444,2 ɬɵɫ. ɪɭɛ. 
 
5.2 ɋɨɫɬɚɜɥɟɧɢɟ ɫɦɟɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɢ ɟɟ ɚɧɚɥɢɡ 
 
Ʌɨɤɚɥɶɧɵɣ ɫɦɟɬɧɵɣ ɪɚɫɱёɬ ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ ɆȾɋ 81- 

35.2004 «Ɇɟɬɨɞɢɤɚ ɨɩɪɟɞɟɥɟɧɢɹ ɫɬɨɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɪɨɞɭɤɰɢɢ ɧɚ 
ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ» [36]. ȼ ɧёɦ ɫɨɞɟɪɠɚɬɫɹ ɩɨɥɨɠɟɧɢɹ ɩɨ 
ɰɟɧɨɨɛɪɚɡɨɜɚɧɢɸ ɢ ɫɨɫɬɚɜɥɟɧɢɸ ɫɦɟɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɧɚ ɪɚɡɥɢɱɧɵɟ ɜɢɞɵ 
ɪɚɛɨɬ. 

Ɍɚɤɠɟ, ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɥɨɤɚɥɶɧɨɝɨ ɫɦɟɬɧɨɝɨ ɪɚɫɱɟɬɚ ɩɪɢɦɟɧɹɸɬɫɹ 
ɫɛɨɪɧɢɤɢ ɎȿɊ (Ɏɟɞɟɪɚɥɶɧɵɟ ȿɞɢɧɢɱɧɵɟ Ɋɚɫɰɟɧɤɢ) ɢ Ɏɋɋɐ (Ɏɟɞɟɪɚɥɶɧɵɣ 
ɋɛɨɪɧɢɤ ɋɦɟɬɧɵɯ ɐɟɧ), ɤɨɬɨɪɵɟ ɦɨɠɧɨ ɧɚɣɬɢ ɧɚ ɫɚɣɬɟ Ɏɟɞɟɪɚɥɶɧɨɝɨ ɪɟɟɫɬɪɚ 
ɫɦɟɬɧɵɯ ɧɨɪɦɚɬɢɜɨɜ. 

Ɋɚɫɱёɬ ɜɟɞɟɬɫɹ ɛɚɡɢɫɧɨ-ɢɧɞɟɤɫɧɵɦ ɦɟɬɨɞɨɦ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɟɞɢɧɢɱɧɵɯ 
ɪɚɫɰɟɧɨɤ ɢ ɬɟɤɭɳɢɯ ɢɥɢ ɩɪɨɝɧɨɡɧɵɯ ɢɧɞɟɤɫɨɜ. 

ɉɟɪɜɵɦ ɷɬɚɩɨɦ ɫɨɫɬɚɜɥɟɧɢɹ ɫɦɟɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɹɜɥɹɟɬɫɹ ɫɨɫɬɚɜɥɟɧɢɟ 
ɥɨɤɚɥɶɧɨɣ ɫɦɟɬɵ. 

ɋɨɫɬɚɜɥɟɧɢɟ ɫɦɟɬɵ ɩɪɨɢɡɜɨɞɢɦ ɜ ɰɟɧɚɯ 2000 ɝɨɞɚ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɢɧɞɟɤɫɨɜ 
ɤ ɋɆɊ ɞɥɹ ɩɟɪɟɜɨɞɚ. 

ɋɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɩɟɪɟɫɱɢɬɚɧɚ ɜ ɰɟɧɵ I ɤɜ. 2020 ɝ. ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɢɧɞɟɤɫɚ: ɋɆɊ = 8,34 ɩɨ ɩɪɢɥɨɠɟɧɢɸ №1 ɤ ɩɢɫɶɦɭ Ɇɢɧɫɬɪɨɹ ɊɎ ɨɬ 20.03.20 
№10379-ɂɎ/09 [44]. 
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ɇɟɭɱɬɟɧɧɵɟ ɩɨɡɢɰɢɢ ɜ ɨɬɤɪɵɬɵɯ ɪɚɫɰɟɧɤɚɯ ɞɨɛɚɜɥɹɟɦ ɢɡ ɋɛɨɪɧɢɤɚ 
ɫɦɟɬɧɵɯ ɰɟɧ. 

Ɋɚɡɦɟɪɵ ɧɚɤɥɚɞɧɵɯ ɪɚɫɯɨɞɨɜ ɢ ɫɦɟɬɧɨɣ ɩɪɢɛɵɥɢ ɩɪɢɧɹɬɵ ɩɨ ɜɢɞɚɦ 
ɫɬɪɨɢɬɟɥɶɧɵɯ ɢ ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɨɬ ɮɨɧɞɚ ɨɩɥɚɬɵ ɬɪɭɞɚ ([37] ɢ [38] 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ). 

Ɍ.ɤ. ɜ ɯɨɞɟ ɪɚɛɨɬɵ ɫɨɫɬɚɜɥɹɟɬɫɹ ɬɨɥɶɤɨ ɥɨɤɚɥɶɧɵɣ ɫɦɟɬɧɵɣ ɪɚɫɱɟɬ, 
ɧɟɨɛɯɨɞɢɦɨ ɜɤɥɸɱɢɬɶ ɜ ɧɟɝɨ ɥɢɦɢɬɢɪɨɜɚɧɧɵɟ ɡɚɬɪɚɬɵ ɢ ɇȾɋ. 

Ʉ ɥɢɦɢɬɢɪɨɜɚɧɧɵɦ ɡɚɬɪɚɬɚɦ ɨɬɧɨɫɹɬ:  
- ɡɚɬɪɚɬɵ ɧɚ ɜɨɡɜɟɞɟɧɢɟ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ [39] – 1,1%;  
- ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɡɚɬɪɚɬɵ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɋɆɊ ɜ ɡɢɦɧɟɟ ɜɪɟɦɹ [40] – 

1,7%;  
- ɪɟɡɟɪɜ ɫɪɟɞɫɬɜ ɧɚ ɧɟɩɪɟɞɜɢɞɟɧɧɵɟ ɪɚɛɨɬɵ ɢ ɡɚɬɪɚɬɵ – 2% 
ɇɚɥɨɝ ɧɚ ɞɨɛɚɜɥɟɧɧɭɸ ɫɬɨɢɦɨɫɬɶ - 20% [41]. 
Ʌɨɤɚɥɶɧɚɹ ɫɦɟɬɧɵɣ ɪɚɫɱёɬ ɧɚ ɭɫɬɪɨɣɫɬɜɨ ɧɚɞɡɟɦɧɨɣ ɱɚɫɬɢ ɢɡ ɤɢɪɩɢɱɚ 

ɩɪɢɜɟɞɟɧ ɜ ɩɪɢɥɨɠɟɧɢɢ ȼ ɞɚɧɧɨɝɨ ɩɪɨɟɤɬɚ. 
ɉɨɫɥɟ ɫɨɫɬɚɜɥɟɧɢɹ ɥɨɤɚɥɶɧɨɝɨ ɫɦɟɬɧɨɝɨ ɪɚɫɱɟɬɚ, ɧɟɨɛɯɨɞɢɦɨ 

ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɫɬɪɭɤɬɭɪɭ ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ ɪɚɛɨɬ ɩɨ ɭɫɬɪɨɣɫɬɜɭ ɧɚɞɡɟɦɧɨɣ 
ɱɚɫɬɢ ɡɞɚɧɢɹ ɢɡ ɤɢɪɩɢɱɚ (ɬɚɛɥ. 5.2). 

 
Ɍɚɛɥɢɰɚ 5.2 - ɋɬɪɭɤɬɭɪɚ ɥɨɤɚɥɶɧɨɝɨ ɫɦɟɬɧɨɝɨ ɪɚɫɱɟɬɚ ɧɚ ɪɚɛɨɬɵ ɩɨ ɭɫɬɪɨɣɫɬɜɭ 

ɧɚɞɡɟɦɧɨɣ ɱɚɫɬɢ ɢɡ ɤɢɪɩɢɱɚ ɩɨ ɫɨɫɬɚɜɧɵɦ ɷɥɟɦɟɧɬɚɦ 

ɗɥɟɦɟɧɬɵ ɋɬɨɢɦɨɫɬɶ, ɪɭɛ ɍɞɟɥɶɧɵɣ ɜɟɫ, % 

ɉɪɹɦɵɟ ɡɚɬɪɚɬɵ ɜɫɟɝɨ, ɜ ɬɨɦ 
ɱɢɫɥɟ: 20472591,31 73,37 

ɦɚɬɟɪɢɚɥɵ 18967182,01 67,97 
ɷɤɫɩɥɭɚɬɚɰɢɹ ɦɚɲɢɧ 645529,43 2,31 
ɨɫɧɨɜɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ 859879,87 3,08 
ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ 1075334,72 3,85 
ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ 624078,1845 2,24 
Ʌɢɦɢɬɢɪɨɜɚɧɧɵɟ ɡɚɬɪɚɬɵ 1080901,61 3,87 
ɇȾɋ 4650581,164 16,67 
ɂɬɨɝɨ 27903486,98 100 

 

 
Ɋɢɫɭɧɨɤ 5.1 – Ⱥɧɚɥɢɡ ɫɬɪɭɤɬɭɪɵ ɥɨɤɚɥɶɧɨɝɨ ɫɦɟɬɧɨɝɨ ɪɚɫɱɟɬɚ ɧɚ ɪɚɛɨɬɵ ɩɨ 

ɭɫɬɪɨɣɫɬɜɭ ɧɚɞɡɟɦɧɨɣ ɱɚɫɬɢ ɢɡ ɤɢɪɩɢɱɚ ɩɨ ɫɨɫɬɚɜɧɵɦ ɷɥɟɦɟɧɬɚɦ 
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ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɜ ɬɚɛɥɢɰɭ 5.2 ɢ ɩɨɫɬɪɨɢɜ ɞɢɚɝɪɚɦɦɭ (ɪɢɫ. 5.1), ɦɨɠɧɨ 
ɨɩɪɟɞɟɥɢɬɶ, ɱɬɨ ɧɚɢɛɨɥɶɲɢɣ ɭɞɟɥɶɧɵɣ ɜɟɫ ɫɨɫɬɚɜɥɹɸɬ ɦɚɬɟɪɢɚɥɵ (67,97%), ɚ 
ɧɚɢɦɟɧɶɲɢɣ – ɫɦɟɬɧɚɹ ɩɪɢɛɵɥɶ (2,24%). 

 
5.3 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 
ȼ ɬɚɛɥɢɰɟ 5.3 ɩɪɢɜɟɞɟɧɵ ɨɫɧɨɜɧɵɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 

ɨɛɴɟɤɬɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɤɨɬɨɪɵɟ ɜ ɞɚɥɶɧɟɣɲɟɦ ɦɨɝɭɬ ɫɥɭɠɢɬɶ ɞɥɹ ɚɧɚɥɢɡɚ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɞɚɧɧɨɝɨ ɨɛɴɟɤɬɚ, ɚ ɬɚɤɠɟ ɫɪɚɜɧɟɧɢɹ ɫ ɞɪɭɝɢɦɢ 
ɚɧɚɥɨɝɢɱɧɵɦɢ ɨɛɴɟɤɬɚ ɧɚ ɫɬɚɞɢɢ ɩɪɨɟɤɬɚ. 

 
Ɍɚɛɥɢɰɚ 5.3 – Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ 
ȿɞɢɧɢɰɵ 

ɢɡɦɟɪɟɧɢɹ 
Ɂɧɚɱɟɧɢɟ 

1. Ɉɛɴɟɦɧɨ-ɩɥɚɧɢɪɨɜɨɱɧɵɟ 
ɩɨɤɚɡɚɬɟɥɢ:   

ɉɥɨɳɚɞɶ ɡɚɫɬɪɨɣɤɢ ɦ2 1090,5 
ɗɬɚɠɧɨɫɬɶ ɷɬ. 5 
Ɇɚɬɟɪɢɚɥ ɫɬɟɧ  ɤɢɪɩɢɱ 
ȼɵɫɨɬɚ ɷɬɚɠɚ ɦ 2,8 
ɋɬɪɨɢɬɟɥɶɧɵɣ ɨɛɴɟɦ, ɜɫɟɝɨ 
ɜ ɬɨɦ ɱɢɫɥɟ ɧɚɞɡɟɦɧɨɣ ɱɚɫɬɢ 

ɦ3 

ɦ3 
11040,81 
10078,40 

Ɉɛɳɚɹ ɩɥɨɳɚɞɶ ɤɜɚɪɬɢɪ ɦ2 2033,7 
ɀɢɥɚɹ ɩɥɨɳɚɞɶ ɤɜɚɪɬɢɪ ɦ2 930,23 
Ʉɨɥɢɱɟɫɬɜɨ ɤɜɚɪɬɢɪ 
ɜ ɬɨɦ ɱɢɫɥɟ ɨɞɧɨɤɨɦɧɚɬɧɵɯ 
ɞɜɭɯɤɨɦɧɚɬɧɵɯ 
ɱɟɬɵɪɟɯɤɨɦɧɚɬɧɵɯ 

ɲɬ 
ɲɬ 
ɲɬ 
ɲɬ 

46 
34 
11 
1 

ɋɪɟɞɧɢɣ ɪɚɡɦɟɪ ɤɜɚɪɬɢɪ 
ɨɞɧɨɤɨɦɧɚɬɧɵɯ 
ɞɜɭɯɤɨɦɧɚɬɧɵɯ 
ɱɟɬɵɪɟɯɤɨɦɧɚɬɧɵɯ 

ɦ2 

ɦ2 

ɦ2 

ɦ2 

44,78 
39,99 
54,17 
104,89 

ɉɥɚɧɢɪɨɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ  0,457 
Ɉɛɴɟɦɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ  11,8689 
2. ɋɬɨɢɦɨɫɬɧɵɟ ɩɨɤɚɡɚɬɟɥɢ   
ɉɪɨɝɧɨɡɧɚɹ ɫɬɨɢɦɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɨɛɴɟɤɬɚ (ɍɇɐɋ), ɜɫɟɝɨ 
ɜ ɬɨɦ ɱɢɫɥɟ ɫɬɨɢɦɨɫɬɶ ɪɚɛɨɬ ɩɨ 
ɭɫɬɪɨɣɫɬɜɭ ɧɚɞɡɟɦɧɨɣ ɱɚɫɬɢ ɢɡ 
ɤɢɪɩɢɱɚ 

ɬɵɫ. ɪɭɛ. 
ɬɵɫ. ɪɭɛ. 

119 444,2  
27 903, 49 

ɉɪɨɝɧɨɡɧɚɹ ɫɬɨɢɦɨɫɬɶ 1 ɦ2 ɩɥɨɳɚɞɢ 
(ɨɛɳɟɣ) ɪɭɛ. 58722,16 

ɉɪɨɝɧɨɡɧɚɹ ɫɬɨɢɦɨɫɬɶ 1 ɦ2 ɩɥɨɳɚɞɢ 
(ɠɢɥɨɣ) 

ɪɭɛ. 128380,36 

ɉɪɨɝɧɨɡɧɚɹ ɫɬɨɢɦɨɫɬɶ 1 ɦ3 
ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɨɛɴɟɦɚ 

ɪɭɛ. 10816,53 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 5.3 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ 
ȿɞɢɧɢɰɵ 

ɢɡɦɟɪɟɧɢɹ 
Ɂɧɚɱɟɧɢɟ 

ɋɦɟɬɧɚɹ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɪɚɛɨɬ ɩɨ 
ɭɫɬɪɨɣɫɬɜɭ ɧɚɞɡɟɦɧɨɣ ɱɚɫɬɢ ɢɡ 
ɤɢɪɩɢɱɚ ɧɚ 1 ɦ2 ɩɥɨɳɚɞɢ 

ɪɭɛ. 8049,76 

ɋɦɟɬɧɚɹ ɪɟɧɬɚɛɟɥɶɧɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ 
(ɡɚɬɪɚɬ) ɪɚɛɨɬ ɩɨ ɭɫɬɪɨɣɫɬɜɭ 
ɧɚɞɡɟɦɧɨɣ ɱɚɫɬɢ ɢɡ ɤɢɪɩɢɱɚ 

% 2,76 

3. ɉɨɤɚɡɚɬɟɥɢ ɬɪɭɞɨɜɵɯ ɡɚɬɪɚɬ   
Ɍɪɭɞɨɟɦɤɨɫɬɶ ɭɫɬɪɨɣɫɬɜɚ ɧɚɞɡɟɦɧɨɣ 
ɱɚɫɬɢ ɢɡ ɤɢɪɩɢɱɚ 

ɱɟɥ.-ɱ 
11953,88 

ɇɨɪɦɚɬɢɜɧɚɹ ɜɵɪɚɛɨɬɤɚ ɧɚ 1 ɱɟɥ.-ɱ ɪɭɛ/ɱɟɥ.-ɱ 2334,26 
4. ɉɪɨɱɢɟ ɩɨɤɚɡɚɬɟɥɢ ɩɪɨɟɤɬɚ   
ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɦɟɫ 7,2 

 
ɉɥɚɧɢɪɨɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ Ʉɩɥ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (5.1) ɢ 

ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɨɬɧɨɲɟɧɢɟ ɠɢɥɨɣ ɩɥɨɳɚɞɢ Sɠɢɥ ɤ ɩɨɥɟɡɧɨɣ Sɨɛɳ, ɡɚɜɢɫɢɬ ɨɬ 
ɜɧɭɬɪɟɧɧɟɣ ɩɥɚɧɢɪɨɜɤɢ ɩɨɦɟɳɟɧɢɣ: ɱɟɦ ɪɚɰɢɨɧɚɥɶɧɟɟ ɫɨɨɬɧɨɲɟɧɢɟ ɠɢɥɨɣ ɢ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɣ ɩɥɨɳɚɞɢ, ɬɟɦ ɷɤɨɧɨɦɢɱɧɟɟ ɩɪɨɟɤɬ. 

˓˒ܭ  = ௌˉˋˎௌˑ˄˜, (5.1) 

 
ɝɞɟ ܵˉˋˎ – ɠɢɥɚɹ ɩɥɨɳɚɞɶ ɡɞɚɧɢɹ, ɦ2; 
      ܵˑ˄˜ – ɨɛɳɚɹ ɩɥɨɳɚɞɶ ɤɜɚɪɬɢɪ, ɦ2. 
˓˒ܭ  = ଽଷ଴,ଶଷଶ଴ଷଷ,଻ = Ͳ,Ͷͷ͹. 

 
Ɉɛɴɟɦɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ Ʉɨɛ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (5.2) ɢ ɜɵɪɚɠɟɧ 

ɨɬɧɨɲɟɧɢɟɦ ɨɛɴɟɦɚ ɡɞɚɧɢɹ Vɫɬɪ ɤ ɠɢɥɨɣ ɩɥɨɳɚɞɢ ɡɞɚɧɢɹ, ɡɚɜɢɫɢɬ ɨɬ ɨɛɳɟɝɨ 
ɨɛɴɟɦɚ ɡɞɚɧɢɹ. 

˄ˑܭ  = ௏̝ ˕˓ௌˉˋˎ, (5.2) 

 
ɝɞɟ ܸ̝˕˓ – ɫɬɪɨɢɬɟɥɶɧɵɣ ɨɛɴɟɦ ɡɞɚɧɢɹ, ɦ3; 
      ܵˉˋˎ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (5.1). 
˄ˑܭ  = ଵଵ଴ସ଴,଼ଵଽଷ଴,ଶଷ = ͳͳ,ͺ͸ͺͻ. 

 
ɗɬɢ ɤɨɷɮɮɢɰɢɟɧɬɵ ɹɜɥɹɸɬɫɹ ɨɬɧɨɫɢɬɟɥɶɧɵɦɢ. ɍɦɟɧɶɲɟɧɢɟ ɷɬɢɯ 

ɩɨɤɚɡɚɬɟɥɟɣ ɩɪɢɜɨɞɢɬ ɤ ɭɜɟɥɢɱɟɧɢɸ ɪɚɡɦɟɪɨɜ ɠɢɥɨɣ ɩɥɨɳɚɞɢ ɡɚ ɫɱɟɬ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɣ, ɬ.ɟ. ɭɯɭɞɲɟɧɢɸ ɛɵɬɨɜɵɯ ɭɫɥɨɜɢɣ ɩɪɨɠɢɜɚɧɢɹ ɜ ɬɚɤɨɦ ɡɞɚɧɢɢ. 
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ɉɪɨɝɧɨɡɧɚɹ ɫɬɨɢɦɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɨɛɴɟɤɬɚ ɩɨɫɱɢɬɚɧɚ ɜ ɩɭɧɤɬɟ 5.1 
ɞɚɧɧɨɝɨ ɩɪɨɟɤɬɚ. ɋɬɨɢɦɨɫɬɶ ɋɆɊ ɨɩɪɟɞɟɥɟɧɚ ɥɨɤɚɥɶɧɵɦ ɫɦɟɬɧɵɦ ɪɚɫɱɟɬɨɦ ɧɚ 
ɪɚɛɨɬɵ ɩɨ ɭɫɬɪɨɣɫɬɜɭ ɧɚɞɡɟɦɧɨɣ ɱɚɫɬɢ ɢɡ ɤɢɪɩɢɱɚ.  

ɍɞɟɥɶɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɩɪɨɝɧɨɡɧɨɣ ɫɬɨɢɦɨɫɬɢ (1 ɦ2 ɠɢɥɨɣ ɩɥɨɳɚɞɢ, 1 ɦ2 
ɨɛɳɟɣ ɩɥɨɳɚɞɢ, 1 ɦ3 ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɨɛɴɟɦɚ) ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɭɬɟɦ ɞɟɥɟɧɢɹ 
ɩɪɨɝɧɨɡɧɨɣ ɫɬɨɢɦɨɫɬɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɧɚ ɠɢɥɭɸ ɩɥɨɳɚɞɶ, ɨɛɳɭɸ ɩɥɨɳɚɞɶ ɢ 
ɫɬɪɨɢɬɟɥɶɧɵɣ ɨɛɴɟɦ ɡɞɚɧɢɹ.  

Ɋɵɧɨɱɧɚɹ (ɜɨɡɦɨɠɧɚɹ) ɫɬɨɢɦɨɫɬɶ 1 ɦ2 ɩɥɨɳɚɞɢ (ɨɛɳɟɣ) ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɚ 
ɬɟɤɭɳɢɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ.  

ɋɦɟɬɧɚɹ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɪɚɛɨɬ ɩɨ ɭɫɬɪɨɣɫɬɜɭ ɧɚɞɡɟɦɧɨɣ ɱɚɫɬɢ ɢɡ ɤɢɪɩɢɱɚ, 
ɩɪɢɯɨɞɹɳɚɹɫɹ ɧɚ 1 ɦ2 ɩɥɨɳɚɞɢ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ  

ܥ  ܿ⁄ = ʞЗ+ʜʟ+ʚЗௌˑ˄˜.ˊˇ , (5.3) 

 
ɝɞɟ ɉɁ – ɜɟɥɢɱɢɧɚ ɩɪɹɦɵɯ ɡɚɬɪɚɬ (ɩɨ ɫɦɟɬɟ), ɪɭɛ;  
      ɇɊ – ɜɟɥɢɱɢɧɚ ɧɚɤɥɚɞɧɵɯ ɪɚɫɯɨɞɨɜ (ɩɨ ɫɦɟɬɟ), ɪɭɛ;  
      ɅɁ – ɜɟɥɢɱɢɧɚ ɥɢɦɢɬɢɪɨɜɚɧɧɵɯ ɡɚɬɪɚɬ (ɩɨ ɫɦɟɬɟ), ɪɭɛ; 
      ܵˑ˄˜.ˊˇ – ɨɛɳɚɹ ɩɥɨɳɚɞɶ ɡɞɚɧɢɹ, ɦ2. 

ܥ  ܿ⁄ = ଶ଴ ସ଻ଶ ହଽଵ,ଷଵ+ଵ ଴଻ହ ଷଷସ,଻ଶ+ଵ ଴଼଴ ଽ଴ଵ,଺ଵଶ଼ଵଵ,ଵଶ = ͺͲͶͻ,͹͸ ɪɭɛ. 
 
ɋɦɟɬɧɚɹ ɪɟɧɬɚɛɟɥɶɧɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ (ɡɚɬɪɚɬ) ɪɚɛɨɬ ɩɨ ɭɫɬɪɨɣɫɬɜɭ 

ɧɚɞɡɟɦɧɨɣ ɱɚɫɬɢ ɢɡ ɤɢɪɩɢɱɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 ܴˊ = ʠʞʞЗ+ʜʟ+ʚЗ ∙ ͳͲͲ%, (5.4) 

 
ɝɞɟ ɋɉ - ɜɟɥɢɱɢɧɚ ɫɦɟɬɧɨɣ ɩɪɢɛɵɥɢ (ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɥɨɤɚɥɶɧɨɦɭ ɫɦɟɬɧɨɦɭ 
ɪɚɫɱɟɬɭ), ɪɭɛ; 
      ɉɁ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (5.3);  
      ɇɊ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (5.3);  
      ɅɁ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (5.3); 

 ܴˊ = ଺ଶସ ଴଻଼,ଵ଼ଶ଴ ସ଻ଶ ହଽଵ,ଷଵ+ଵ ଴଻ହ ଷଷସ,଻ଶ+ଵ ଴଼଴ ଽ଴ଵ,଺ଵ = ʹ,͹͸%. 

 
Ɍɪɭɞɨɟɦɤɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ ɩɨ ɭɫɬɪɨɣɫɬɜɭ ɧɚɞɡɟɦɧɨɣ ɱɚɫɬɢ ɢɡ 

ɤɢɪɩɢɱɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɢɬɨɝɚɦ ɥɨɤɚɥɶɧɨɝɨ ɫɦɟɬɧɨɝɨ ɪɚɫɱɟɬɚ.  
Ɍɪɭɞɨɟɦɤɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ ɩɨ ɭɫɬɪɨɣɫɬɜɭ ɧɚɞɡɟɦɧɨɣ ɱɚɫɬɢ ɢɡ 

ɤɢɪɩɢɱɚ ɧɚ 1 ɦ2 ɩɥɨɳɚɞɢ (ɨɛɳɟɣ) ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɨɬɧɨɲɟɧɢɟ ɬɪɭɞɨɟɦɤɨɫɬɢ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ ɩɨ ɭɫɬɪɨɣɫɬɜɭ ɧɚɞɡɟɦɧɨɣ ɱɚɫɬɢ ɢɡ ɤɢɪɩɢɱɚ ɤ ɨɛɳɟɣ ɩɥɨɳɚɞɢ 
ɡɞɚɧɢɹ.  

ɇɨɪɦɚɬɢɜɧɚɹ ɜɵɪɚɛɨɬɤɚ ɧɚ 1 ɱɟɥ-ɱ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
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ܤ = ʠʠʛʟʡЗʝʠʛ, (5.5) 

 
ɝɞɟ ɋɋɆɊ - ɫɬɨɢɦɨɫɬɶ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɩɨ ɢɬɨɝɚɦ ɫɦɟɬɵ, ɪɭɛ; 
      ɌɁɈɋɆ - ɡɚɬɪɚɬɵ ɬɪɭɞɚ ɨɫɧɨɜɧɵɯ ɪɚɛɨɱɢɯ ɩɨ ɫɦɟɬɟ, ɱɟɥ.-ɱ. 
ܤ  = ଶ଻ ଽ଴ଷ ସ଼଺,ଽ଼ଵଵ ଽହଷ,଼଼ = ʹ͵͵Ͷ,ʹ͸ ɪɭɛ/ɱɟɥ-ɱ. 
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ɁȺɄɅɘЧȿɇɂȿ 
 
Ȼɚɤɚɥɚɜɪɫɤɚɹ ɪɚɛɨɬɚ ɜɵɩɨɥɧɟɧɚ ɫɨɝɥɚɫɧɨ ɬɟɦɟ: «Ʉɢɪɩɢɱɧɵɣ 5-ɬɢ ɷɬɚɠɧɵɣ 

ɠɢɥɨɣ ɞɨɦ ɜ ɨɫɹɯ II-IV ɩɨ ɩɟɪ. ɉɨɱɬɨɜɵɣ, 7ɚ ɜ ɩ. ȿɦɟɥɶɹɧɨɜɨ ȿɦɟɥɶɹɧɨɜɫɤɨɝɨ ɪ-
ɧɚ.».  

ȼ ɯɨɞɟ ɪɚɡɪɚɛɨɬɤɢ ɛɵɥɚ ɜɵɹɜɥɟɧɚ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɠɢɥɨɝɨ 
ɞɨɦɚ ɜ ɩ. ȿɦɟɥɶɹɧɨɜɨ.  

Ⱦɚɥɟɟ, ɛɵɥɢ ɪɚɡɪɚɛɨɬɚɧɵ ɨɛɴёɦɧɨ-ɩɥɚɧɢɪɨɜɨɱɧɵɟ ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ 
ɪɟɲɟɧɢɹ ɡɞɚɧɢɹ, ɨɬɜɟɱɚɸɳɢɟ ɧɟɨɛɯɨɞɢɦɵɦ ɧɨɪɦɚɬɢɜɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ. Ɍɚɤɠɟ, 
ɜ ɩɟɪɜɨɦ ɪɚɡɞɟɥɟ ɛɵɥ ɫɨɫɬɚɜɥɟɧ ɩɟɪɟɱɟɧɶ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ 
ɫɪɟɞɵ ɧɚ ɷɬɚɩɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ.  

Ɇɧɨɣ ɛɵɥɢ ɨɩɢɫɚɧɵ ɨɛɴёɦɧɨ-ɩɥɚɧɢɪɨɜɨɱɧɵɟ ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵ ɪɟɲɟɧɢɹ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɛɟɡɨɩɚɫɧɨɫɬɶ ɨɛɴɟɤɬɚ ɢ ɥɸɞɟɣ, ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɧɟɦ, ɜɨ ɜɪɟɦɹ 
ɩɨɠɚɪɚ, ɚ ɢɦɟɧɧɨ: ɷɜɚɤɭɚɰɢɨɧɧɵɟ ɜɵɯɨɞɵ, ɥɟɫɬɧɢɰɵ, ɩɪɨɯɨɞɵ, ɡɨɧɵ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ ɆȽɇ ɢ ɬ.ɞ.  

ȼ ɤɨɧɰɟ ɩɟɪɜɨɝɨ ɪɚɡɞɟɥɚ ɛɵɥɢ ɪɚɡɪɚɛɨɬɚɧɵ ɪɟɲɟɧɢɹ ɩɨ ɞɨɫɬɭɩɭ 
ɦɚɥɨɦɨɛɢɥɶɧɵɯ ɝɪɭɩɩ ɧɚɫɟɥɟɧɢɹ ɜ ɡɞɚɧɢɟ.  

ɉɨɫɥɟ ɷɬɨɝɨ, ɜ ɪɚɫɱёɬɧɨ-ɤɨɧɫɬɪɭɤɬɢɜɧɨɦ ɪɚɡɞɟɥɟ ɛɵɥɚ ɪɚɫɫɱɢɬɚɧɚ 
ɦɧɨɝɨɩɭɫɬɨɬɧɚɹ ɩɥɢɬɚ ɩɟɪɟɤɪɵɬɢɹ, ɧɚɝɪɭɠɟɧɧɚɹ ɜɟɫɨɦ ɥɸɞɟɣ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, 
ɧɚɯɨɞɹɳɟɝɨɫɹ ɜ ɞɨɦɟ.  

Ɍɚɤɠɟ, ɹ ɪɚɫɫɱɢɬɚɥɚ 2 ɜɢɞɚ ɮɭɧɞɚɦɟɧɬɚ:  
-ɮɭɧɞɚɦɟɧɬ ɦɟɥɤɨɝɨ ɡɚɥɨɠɟɧɢɹ ɢɡ ɛɥɨɤɨɜ ɎȻɋ ɢ ɮɭɧɞɚɦɟɧɬɧɵɯ ɩɥɢɬ ɎɅ 

ɩɨ ɤɢɪɩɢɱɧɭɸ ɧɟɫɭɳɭɸ ɫɬɟɧɭ;  
- ɫɜɚɣɧɵɣ ɥɟɧɬɨɱɧɵɣ ɮɭɧɞɚɦɟɧɬ ɩɨɞ ɤɢɪɩɢɱɧɭɸ ɧɟɫɭɳɭɸ ɫɬɟɧɭ.  
ȼ ɪɚɡɞɟɥɟ «Ɍɟɯɧɨɥɨɝɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ» ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ 

ɤɚɪɬɚ ɧɚ ɭɫɬɪɨɣɫɬɜɨ ɧɚɞɡɟɦɧɨɣ ɱɚɫɬɢ ɢɡ ɤɢɪɩɢɱɚ, ɩɨɞɫɱɢɬɚɧɵ ɨɛɴɟɦɵ ɪɚɛɨɬ, 
ɤɚɥɶɤɭɥɹɰɢɹ ɬɪɭɞɨɡɚɬɪɚɬ ɢ ɦɚɲɢɧɧɨɝɨ ɜɪɟɦɟɧɢ, ɩɨɞɨɛɪɚɧɵ ɧɟɨɛɯɨɞɢɦɵɟ 
ɦɟɯɚɧɢɡɦɵ ɢ ɢɧɫɬɪɭɦɟɧɬɵ. Ɍɚɤɠɟ, ɛɵɥɚ ɨɩɪɟɞɟɥɟɧɚ ɪɚɫɱёɬɧɚɹ 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɫɨɫɬɚɜɥɹɸɳɚɹ 7,2 ɦɟɫɹɰɟɜ.  

Ɉɛɴɟɤɬɧɵɣ ɫɬɪɨɢɬɟɥɶɧɵɣ ɝɟɧɟɪɚɥɶɧɵɣ ɩɥɚɧ ɧɚ ɩɟɪɢɨɞ ɜɨɡɜɟɞɟɧɢɹ 
ɧɚɞɡɟɦɧɨɣ ɱɚɫɬɢ ɢ ɧɟɨɛɯɨɞɢɦɵɟ ɪɚɫɱёɬɵ ɤ ɧɟɦɭ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɪɚɡɞɟɥɟ 
«Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ». 

ȼ ɤɨɧɰɟ ɪɚɛɨɬɵ, ɹ ɨɩɪɟɞɟɥɢɥɚ ɩɪɨɝɧɨɡɧɭɸ ɫɬɨɢɦɨɫɬɶ ɨɛɴɟɤɬɚ ɩɨ 
ɭɤɪɭɩɧɟɧɧɵɦ ɧɨɪɦɚɬɢɜɚɦ ɰɟɧɵ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɫ ɭɱɟɬɨɦ ɛɥɚɝɨɭɫɬɪɨɣɫɬɜɚ, ɚ 
ɬɚɤɠɟ ɫɨɫɬɚɜɢɥɚ ɥɨɤɚɥɶɧɵɣ ɫɦɟɬɧɵɣ ɪɚɫɱёɬ ɧɚ ɭɫɬɪɨɣɫɬɜɨ ɧɚɞɡɟɦɧɨɣ ɱɚɫɬɢ ɢɡ 
ɤɢɪɩɢɱɚ. ɂɬɨɝɨɦ ɪɚɡɞɟɥɚ «ɗɤɨɧɨɦɢɤɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ» ɫɬɚɥɢ ɬɟɯɧɢɤɨ-
ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ.   

Ɂɚɞɚɱɢ, ɩɨɫɬɚɜɥɟɧɧɵɟ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ, ɜɵɩɨɥɧɟɧɵ ɜ 
ɩɨɥɧɨɦ ɨɛɴɟɦɟ. ɉɨɥɭɱɟɧɧɵɟ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɪɟɲɟɧɢɹ ɨɛɟɫɩɟɱɢɜɚɸɬ ɩɪɨɱɧɨɫɬɶ 
ɢ ɭɫɬɨɣɱɢɜɨɫɬɶ ɡɞɚɧɢɹ. Ⱥ ɪɟɲɟɧɢɹ ɩɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɤɚɪɬɟ ɢ ɫɬɪɨɢɬɟɥɶɧɨɦɭ 
ɝɟɧɟɪɚɥɶɧɨɦɭ ɩɥɚɧɭ ɝɚɪɚɧɬɢɪɭɸɬ ɪɚɰɢɨɧɚɥɶɧɵɣ ɩɨɞɯɨɞ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ 
ɦɚɬɟɪɢɚɥɨɜ ɢ ɨɪɝɚɧɢɡɚɰɢɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 

Ɍɟɨɪɟɬɢɱɟɫɤɚɹ ɢ ɩɪɨɟɤɬɧɚɹ ɰɟɧɧɨɫɬɶ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɡɚɤɥɸɱɚɟɬɫɹ 
ɜ ɩɪɢɦɟɧɟɧɢɢ ɧɨɜɵɯ ɪɟɲɟɧɢɣ, ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ ɫɨɡɞɚɧɢɟ ɤɨɦɮɨɪɬɧɵɯ ɭɫɥɨɜɢɣ 
ɩɪɨɠɢɜɚɧɢɹ.  
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ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈȼȺɇɇɕɏ ɂɋɌɈЧɇɂɄɈȼ 
 
1 ɋɉ 54.13330.2016 Ɂɞɚɧɢɹ ɠɢɥɵɟ ɦɧɨɝɨɤɜɚɪɬɢɪɧɵɟ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ 

ɪɟɞɚɤɰɢɹ ɋɇɢɉ 31-01-2003 (ɫ ɂɡɦɟɧɟɧɢɹɦɢ N 1, 2, 3). – ȼɜɟɞ. 04.06.2017. – 
Ɇɨɫɤɜɚ : ɋɬɚɧɞɚɪɬɢɧɮɨɪɦ, 2017 – 30ɫ.  

2 ɋɉ 50.13330.2012 Ɍɟɩɥɨɜɚɹ ɡɚɳɢɬɚ ɡɞɚɧɢɣ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ 
ɋɇɢɉ 23-02-2003. – ȼɜɟɞ. 01.07.2013. – Ɇɨɫɤɜɚ : Ɇɢɧɪɟɝɢɨɧ Ɋɨɫɫɢɢ, 2012 – 93ɫ.  

3 ɋɉ 52.13330.2016 ȿɫɬɟɫɬɜɟɧɧɨɟ ɢ ɢɫɤɭɫɫɬɜɟɧɧɨɟ ɨɫɜɟɳɟɧɢɟ. 
Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 23-05-95*. – ȼɜɟɞ. 08.05.2017. – Ɇɨɫɤɜɚ : 
Ɇɢɧɫɬɪɨɣ Ɋɨɫɫɢɢ, 2016 – 75ɫ.  

4 ɋɉ 51.13330.2011 Ɂɚɳɢɬɚ ɨɬ ɲɭɦɚ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 
23-03-2003 (ɫ ɂɡɦɟɧɟɧɢɟɦ N 1). – ȼɜɟɞ. 20.05.2011. – Ɇɨɫɤɜɚ : Ɇɢɧɪɟɝɢɨɧ 
Ɋɨɫɫɢɢ, 2011 – 46ɫ.  

5 ɋɚɧɉɢɇ 2.2.1/2.1.1.1278-03 Ƚɢɝɢɟɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɟɫɬɟɫɬɜɟɧɧɨɦɭ, 
ɢɫɤɭɫɫɬɜɟɧɧɨɦɭ ɢ ɫɨɜɦɟɳɟɧɧɨɦɭ ɨɫɜɟɳɟɧɢɸ ɠɢɥɵɯ ɢ ɨɛɳɟɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ. – 
ȼɜɟɞ. 08.04.2003. – Ɇɨɫɤɜɚ : Ɇɢɧɡɞɪɚɜɦɟɞɩɪɨɦ Ɋɨɫɫɢɢ, 2003 – 27ɫ.  

6 ɋɚɧɉɢɇ 2.2.1/2.1.1.1076-01 Ƚɢɝɢɟɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɢɧɫɨɥɹɰɢɢ ɢ 
ɫɨɥɧɰɟɡɚɳɢɬɟ ɩɨɦɟɳɟɧɢɣ ɠɢɥɵɯ ɢ ɨɛɳɟɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɬɟɪɪɢɬɨɪɢɣ. – ȼɜɟɞ. 
25.10.2001. – Ɇɨɫɤɜɚ : Ɇɢɧɡɞɪɚɜɦɟɞɩɪɨɦ Ɋɨɫɫɢɢ, 2001 – 8ɫ.  

7 ɋɉ 1.13130.2009 ɋɢɫɬɟɦɵ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɡɚɳɢɬɵ. ɗɜɚɤɭɚɰɢɨɧɧɵɟ 
ɩɭɬɢ ɢ ɜɵɯɨɞɵ (ɫ ɂɡɦɟɧɟɧɢɟɦ N 1). – ȼɜɟɞ. 01.05.2009. – Ɇɨɫɤɜɚ : Ɇɑɋ Ɋɨɫɫɢɢ, 
2009 – 16 ɫ.  

8 ɋɉ 2.13130.2012 ɋɢɫɬɟɦɵ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɡɚɳɢɬɵ. Ɉɛɟɫɩɟɱɟɧɢɟ 
ɨɝɧɟɫɬɨɣɤɨɫɬɢ ɨɛɴɟɤɬɨɜ ɡɚɳɢɬɵ. – ȼɜɟɞ. 21.11.2012. – Ɇɨɫɤɜɚ : Ɇɑɋ Ɋɨɫɫɢɢ, 
2012 – 16 ɫ.  

9 ɋɉ 131.13330.2018 ɋɬɪɨɢɬɟɥɶɧɚɹ ɤɥɢɦɚɬɨɥɨɝɢɹ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ 
ɪɟɞɚɤɰɢɹ ɋɇɢɉ 23-01-99*. – ȼɜɟɞ. 29.05.2019. – Ɇɨɫɤɜɚ : Ɇɢɧɫɬɪɨɣ Ɋɨɫɫɢɢ, 
2018. – 109ɫ.  

10 ɋɉ 20.13330.2016 ɇɚɝɪɭɡɤɢ ɢ ɜɨɡɞɟɣɫɬɜɢɹ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ 
ɪɟɞɚɤɰɢɹ ɋɇɢɉ 2.01.07-85*. – ȼɜɟɞ. 04.06.2017. – Ɇɨɫɤɜɚ : Ɇɢɧɫɬɪɨɣ Ɋɨɫɫɢɢ, 
2016. – 90ɫ.  

11 ɋɇɢɉ 21-01-97* ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ (ɫ 
ɂɡɦɟɧɟɧɢɹɦɢ N 1, 2). – ȼɜɟɞ. 01.01.1998. – Ɇɨɫɤɜɚ : Ɇɢɧɫɬɪɨɹ Ɋɨɫɫɢɢ, 

12 ɋɉ 4.13130.2013 ɋɢɫɬɟɦɵ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɡɚɳɢɬɵ. Ɉɝɪɚɧɢɱɟɧɢɟ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɨɠɚɪɚ ɧɚ ɨɛɴɟɤɬɚɯ ɡɚɳɢɬɵ. Ɍɪɟɛɨɜɚɧɢɹ ɤ 
ɨɛɴɟɦɧɨɩɥɚɧɢɪɨɜɨɱɧɵɦ ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɦ ɪɟɲɟɧɢɹɦ. – ȼɜɟɞ. 24.06.2013. – 
Ɇɨɫɤɜɚ : Ɇɑɋ Ɋɨɫɫɢɢ, 2013. – 187ɫ.  

13 ɋɉ 12.13130.2009 Ɉɩɪɟɞɟɥɟɧɢɟ ɤɚɬɟɝɨɪɢɣ ɩɨɦɟɳɟɧɢɣ, ɡɞɚɧɢɣ ɢ 
ɧɚɪɭɠɧɵɯ ɭɫɬɚɧɨɜɨɤ ɩɨ ɜɡɪɵɜɨɩɨɠɚɪɧɨɣ ɢ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ (ɫ ɂɡɦɟɧɟɧɢɟɦ 
N 1). – ȼɜɟɞ. 01.05.2009. – Ɇɨɫɤɜɚ : Ɇɑɋ Ɋɨɫɫɢɢ, 2009. – 31ɫ.  

14 ɫ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 35-012001. – ȼɜɟɞ. 15.05.2017. – 
Ɇɨɫɤɜɚ : Ɇɢɧɫɬɪɨɣ Ɋɨɫɫɢɢ, 2016. – 38ɫ. 

15 ȽɈɋɌ 30674-99. Ȼɥɨɤɢ ɨɤɨɧɧɵɟ ɢɡ ɩɨɥɢɜɢɧɢɥɯɥɨɪɢɞɧɵɯ ɩɪɨɮɢɥɟɣ. 
Ɍɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ. – ȼɜɟɞ. 01.01.2001. – Ɇɨɫɤɜɚ : Ƚɨɫɫɬɪɨɣ Ɋɨɫɫɢɢ, 2001. – 
54ɫ.  
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16 ȽɈɋɌ 475-2016 Ȼɥɨɤɢ ɞɜɟɪɧɵɟ ɞɟɪɟɜɹɧɧɵɟ ɢ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɟ. Ɉɛɳɢɟ 
ɬɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ. – ȼɜɟɞ. 01.07.2017. – Ɇɨɫɤɜɚ : ɋɬɚɧɞɚɪɬɢɧɮɨɪɦ, 2017. – 33 
ɫ.  

17 ȽɈɋɌ Ɋ 57327-2016 Ⱦɜɟɪɢ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɟ. Ɉɛɳɢɟ 
ɬɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɢ ɦɟɬɨɞɵ ɢɫɩɵɬɚɧɢɣ. – ȼɜɟɞ. 01.07.2017. – Ɇɨɫɤɜɚ : 
ɋɬɚɧɞɚɪɬɢɧɮɨɪɦ, 2017. – 19 ɫ.  

18 ȽɈɋɌ 30970-2014 Ȼɥɨɤɢ ɞɜɟɪɧɵɟ ɢɡ ɩɨɥɢɜɢɧɢɥɯɥɨɪɢɞɧɵɯ ɩɪɨɮɢɥɟɣ. 
Ɉɛɳɢɟ ɬɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ. – ȼɜɟɞ. 01.07.2015. – Ɇɨɫɤɜɚ : ɋɬɚɧɞɚɪɬɢɧɮɨɪɦ, 
2015. – 35ɫ.  

19 ɋɉ 24.13330.2011 ɋɜɚɣɧɵɟ ɮɭɧɞɚɦɟɧɬɵ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ 
ɋɇɢɉ 2.02.03-85. – ȼɡɚɦɟɧ ɋɉ 24.13330.2010; ɜɜɟɞ. 20.05.2011. – Ɇɨɫɤɜɚ : ɈȺɈ 
ɐɉɉ, 2011. – 86ɫ.  

20 ɋɉ 22.13330.2016 Ɉɫɧɨɜɚɧɢɹ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ 
ɪɟɞɚɤɰɢɹ ɋɇɢɉ 2.02.01-83* (ɫ ɂɡɦɟɧɟɧɢɹɦɢ N 1, 2, 3). - ȼɜɟɞ. 01.07.2017. – 
Ɇɨɫɤɜɚ : ɈȺɈ ɐɉɉ, 2011. – 162ɫ.  

21 ɋɉ 50-101-2004 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɢ ɭɫɬɪɨɣɫɬɜɨ ɨɫɧɨɜɚɧɢɣ ɢ 
ɮɭɧɞɚɦɟɧɬɨɜ ɡɞɚɧɢɣ ɫɨɨɪɭɠɟɧɢɣ /Ƚɨɫɫɬɪɨɣ Ɋɨɫɫɢɢ. – Ɇɨɫɤɜɚ : Ƚɍɉ ɐɉɉ, 2005. 
– 130 ɫ.  

22 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɮɭɧɞɚɦɟɧɬɨɜ ɧɟɝɥɭɛɨɤɨɝɨ ɡɚɥɨɠɟɧɢɹ: ɦɟɬɨɞɢɱɟɫɤɢɟ 
ɭɤɚɡɚɧɢɹ ɤ ɤɭɪɫɨɜɨɦɭ ɢ ɞɢɩɥɨɦɧɨɦɭ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɞɥɹ ɫɬɭɞɟɧɬɨɜ 
ɫɩɟɰɢɚɥɶɧɨɫɬɟɣ 290300, 290500, 291400, 291500 / ɫɨɫɬ. Ʉɨɡɚɤɨɜ ɘ.ɇ., ɒɢɲɤɚɧɨɜ 
Ƚ.Ɏ. – Ʉɪɚɫɧɨɹɪɫɤ : ɄɪɚɫȽȺɋȺ, 2008. – 60 ɫ.  

23 Ɉɫɧɨɜɚɧɢɹ ɢ ɮɭɧɞɚɦɟɧɬɵ. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɜɚɣɧɵɯ ɮɭɧɞɚɦɟɧɬɨɜ ɢɡ 
ɡɚɛɢɜɧɵɯ ɫɜɚɣ: ɭɱɟɛɧɨ–ɦɟɬɨɞɢɱɟɫɤɨɟ ɩɨɫɨɛɢɟ ɞɥɹ ɤɭɪɫɨɜɨɝɨ ɢ ɞɢɩɥɨɦɧɨɝɨ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ / ɫɨɫɬ. Ʉɨɡɚɤɨɜ. – ɋɎɍ, 2012. – 52 ɫ.   

24 ɋɉ 63.13330.2018 Ȼɟɬɨɧɧɵɟ ɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ. Ɉɫɧɨɜɧɵɟ 
ɩɨɥɨɠɟɧɢɹ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 52-01-2003. – ȼɜɟɞ . 26.09.2019. 
– Ɇɨɫɤɜɚ: Ɇɢɧɫɬɪɨɣ Ɋɨɫɫɢɢ, 2018. – 150 ɫ.  

25 Ɍɟɪɟɯɨɜɚ, ɂ.ɂ. Ɉɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɞɨɤɭɦɟɧɬɚɰɢɹ ɜ 
ɫɬɪɨɢɬɟɥɶɫɬɜɟ: ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɨɟ ɩɨɫɨɛɢɟ ɞɥɹ ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɚɧɹɬɢɣ, 
ɤɭɪɫɨɜɨɝɨ ɢ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ / ɂ.ɂ. Ɍɟɪɟɯɨɜɚ, Ʌ.ɇ. ɉɚɧɚɫɟɧɤɨ, ɇ.ɘ. 
Ʉɥɢɧɞɭɯ. – Ʉɪɚɫɧɨɹɪɫɤ : ɋɢɛ. ɮɟɞɟɪ. ɭɧ-ɬ, 2012. - 40 ɫ.  

26 ɋɇɢɉ 1.04.03-85*. ɇɨɪɦɵ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɡɚɞɟɥɨɜ 
ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɩɪɟɞɩɪɢɹɬɢɣ, ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ: ɜ 2ɱ. – Ƚɨɫɫɬɪɨɣ Ɋɨɫɫɢɢ – 
Ɇɨɫɤɜɚ : Ⱥɉɉ ɐɂɌɉ, 1991.  

27 Ɋɚɡɪɚɛɨɬɤɚ ɫɬɪɨɢɬɟɥɶɧɵɯ ɝɟɧɟɪɚɥɶɧɵɯ ɩɥɚɧɨɜ: ɦɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ 
ɤ ɩɪɚɤɬɢɱɟɫɤɢɦ ɡɚɧɹɬɢɹɦ, ɤɭɪɫɨɜɨɦɭ ɢ ɞɢɩɥɨɦɧɨɦɭ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ 
ɫɩɟɰɢɚɥɶɧɨɫɬɢ 270102 «ɉɪɨɦɵɲɥɟɧɧɨɟ ɢ ɝɪɚɠɞɚɧɫɤɨɟ ɫɬɪɨɢɬɟɥɶɫɬɜɨ» / Ʌ. ɇ. 
ɉɚɧɚɫɟɧɤɨ, Ɉ.ȼ. ɋɥɚɤɨɜɚ. – Ʉɪɚɫɧɨɹɪɫɤ : ɋɢɛɢɪɫɤɢɣ ɮɟɞɟɪɚɥɶɧɵɣ ɭɧ-ɬ, 2007. 

28 ɋɉ 48.13330.2011 Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ 
ɪɟɞɚɤɰɢɹ. – ȼɜɟɞ. 20.05.2011. – Ɇɨɫɤɜɚ : Ɇɢɧɪɟɝɢɨɧ Ɋɨɫɫɢɢ, 2010. – 25 ɫ.   

29 ɋɉ 70.13330.2012 ɇɟɫɭɳɢɟ ɢ ɨɝɪɚɠɞɚɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ. 
Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 3.03.01-87 (ɫ ɂɡɦɟɧɟɧɢɹɦɢ N 1, 3) . – ȼɜɟɞ. 
01.07.2013. – Ɇɨɫɤɜɚ : Ɇɢɧɪɟɝɢɨɧ Ɋɨɫɫɢɢ, 2018. – 184 ɫ.  
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30 Ⱦɢɤɦɚɧ Ʌ.Ƚ. Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ: ɭɱɟɛɧɢɤ ɞɥɹ 
ɫɬɪɨɢɬɟɥɶɧɵɯ ɜɭɡɨɜ / Ɇɨɫɤɜɚ : ɂɡɞɚɬɟɥɶɫɬɜɨ Ⱥɫɫɨɰɢɚɰɢɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɜɭɡɨɜ, 
2006. – 608 ɫ.  

31 ɊȾ-11-06-2007 Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɨ ɩɨɪɹɞɤɟ ɪɚɡɪɚɛɨɬɤɢ 
ɩɪɨɟɤɬɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ ɝɪɭɡɨɩɨɞɴɟɦɧɵɦɢ ɦɚɲɢɧɚɦɢ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɤɚɪɬ ɩɨɝɪɭɡɨɱɧɨ-ɪɚɡɝɪɭɡɨɱɧɵɯ ɪɚɛɨɬ./. – ȼɜɟɞ. 01.07.2007. – Ɇɨɫɤɜɚ : 
Ɋɨɫɬɟɯɧɚɞɡɨɪ, 2007. – 199 ɫ.  

32 ȿɇɢɊ: Ʉɨɦɩɥɟɤɬ / Ƚɨɫɫɬɪɨɣ ɋɋɋɊ. – Ɇɨɫɤɜɚ : ɋɬɪɨɣɢɡɞɚɬ, 1987.  
33 ɋɉ 12-135-2003 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ. Ɉɬɪɚɫɥɟɜɵɟ 

ɬɢɩɨɜɵɟ ɢɧɫɬɪɭɤɰɢɢ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ. – ȼɜɟɞ. 01.07.2003. – Ɇɨɫɤɜɚ : Ƚɨɫɫɬɪɨɣ 
Ɋɨɫɫɢɢ, 2003. – 156ɫ.  

34 ȽɈɋɌ 3262-75 Ɍɪɭɛɵ ɫɬɚɥɶɧɵɟ ɜɨɞɨɝɚɡɨɩɪɨɜɨɞɧɵɟ. Ɍɟɯɧɢɱɟɫɤɢɟ 
ɭɫɥɨɜɢɹ (ɫ ɂɡɦɟɧɟɧɢɹɦɢ N 1, 2, 3, 4, 5, 6). – ȼɜɟɞ. 01.01.1977. – Ɇɨɫɤɜɚ: 
ɋɬɚɧɞɚɪɬɢɧɮɨɪɦ, 2017. – 6 ɫ.  

35 ɆȾɋ 12 - 29.2006 Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɪɚɡɪɚɛɨɬɤɟ ɢ 
ɨɮɨɪɦɥɟɧɢɸ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɤɚɪɬɵ. – Ɇɨɫɤɜɚ : ɐɇɂɂɈɆɌɉ, 2007 . – 15 ɫ.  

36 ɆȾɋ 81-35.2004 Ɇɟɬɨɞɢɤɚ ɨɩɪɟɞɟɥɟɧɢɹ ɫɬɨɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɧɨɣ 
ɩɪɨɞɭɤɰɢɢ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ. – ȼɜɟɞ. 03.09.2004. – Ɇɨɫɤɜɚ : 
Ƚɨɫɫɬɪɨɣ Ɋɨɫɫɢɢ 2004. – 61 ɫ.  

37 ɆȾɋ 81-33.2004 Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɜɟɥɢɱɢɧɵ 
ɧɚɤɥɚɞɧɵɯ ɪɚɫɯɨɞɨɜ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ. – ȼɜɟɞ. 12.01.2004. – Ɇɨɫɤɜɚ : Ƚɨɫɫɬɪɨɣ 
Ɋɨɫɫɢɢ 2004. – 30 ɫ.   

38 ɆȾɋ 81-25.2001 Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɜɟɥɢɱɢɧɵ 
ɫɦɟɬɧɨɣ ɩɪɢɛɵɥɢ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ. – ȼɜɟɞ. 28.02.2001. – Ɇɨɫɤɜɚ : Ƚɨɫɫɬɪɨɣ 
Ɋɨɫɫɢɢ 2001. – 13 ɫ.   

39 Ƚɋɇ 81-05-01-2001 ɋɛɨɪɧɢɤ ɫɦɟɬɧɵɯ ɧɨɪɦ ɡɚɬɪɚɬ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ 
ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ. – ȼɜɟɞ. 15.05.2001. – Ɇɨɫɤɜɚ : Ƚɨɫɫɬɪɨɣ 
Ɋɨɫɫɢɢ, 2001. 

40 Ƚɋɇ 81-05-02-2007. ɋɛɨɪɧɢɤ ɫɦɟɬɧɵɯ ɧɨɪɦ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɡɚɬɪɚɬ ɩɪɢ 
ɩɪɨɢɡɜɨɞɫɬɜɟ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɜ ɡɢɦɧɟɟ ɜɪɟɦɹ. – ȼɜɟɞ. 2001-06-01. 
– Ɇɨɫɤɜɚ : Ƚɨɫɫɬɪɨɣ Ɋɨɫɫɢɢ, 2001. 

41 ɇɚɥɨɝɨɜɵɣ ɤɨɞɟɤɫ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ: ɨɮɢɰɢɚɥɶɧɵɣ ɬɟɤɫɬ. 
ɞɟɣɫɬɜɭɸɳɚɹ ɪɟɞɚɤɰɢɹ.- Ɉɮɢɰ. ɂɡɞ.- Ɇ.:ɗɤɡɚɦɟɧ, 2007. 

42 Ɇɟɬɨɞɢɤɚ ɪɚɡɪɚɛɨɬɤɢ ɢ ɩɪɢɦɟɧɟɧɢɹ ɭɤɪɭɩɧɟɧɧɵɯ ɧɨɪɦɚɬɢɜɨɜ ɰɟɧɵ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɚ ɬɚɤɠɟ ɩɨɪɹɞɨɤ ɢɯ ɭɬɜɟɪɠɞɟɧɢɹ.– ȼɜɟɞ. 29.05.2019 ɝ.- 
Ɇɢɧɢɫɬɟɪɫɬɜɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɠɢɥɢɳɧɨ-ɤɨɦɦɭɧɚɥɶɧɨɝɨ ɯɨɡɹɣɫɬɜɚ ɊɎ, 2019 

43 ɇɐɋ 81-02-01-2020. ɍɤɪɭɩɧɟɧɧɵɟ ɧɨɪɦɚɬɢɜɵ ɰɟɧɵ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 
ɋɛɨɪɧɢɤ №01. ɀɢɥɵɟ ɡɞɚɧɢɹ.– ȼɜɟɞ. 30.12.2019 ɝ.– Ɇ.:Ɇɢɧɢɫɬɟɪɫɬɜɨ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɠɢɥɢɳɧɨ-ɤɨɦɦɭɧɚɥɶɧɨɝɨ ɯɨɡɹɣɫɬɜɚ ɊɎ, 2020. 

44 Ɉ ɪɟɤɨɦɟɧɞɭɟɦɨɣ ɜɟɥɢɱɢɧɟ ɢɧɞɟɤɫɨɜ ɢɡɦɟɧɟɧɢɹ ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜ I ɤɜɚɪɬɚɥɟ 2020 ɝɨɞɚ, ɜ ɬɨɦ ɱɢɫɥɟ ɜɟɥɢɱɢɧɟ ɢɧɞɟɤɫɨɜ ɢɡɦɟɧɟɧɢɹ 
ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ, ɢɧɞɟɤɫɨɜ ɢɡɦɟɧɟɧɢɹ ɫɦɟɬɧɨɣ 
ɫɬɨɢɦɨɫɬɢ ɩɭɫɤɨ-ɧɚɥɚɞɨɱɧɵɯ ɪɚɛɨɬ, ɢɧɞɟɤɫɨɜ ɢɡɦɟɧɟɧɢɹ ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ 
ɩɪɨɟɤɬɧɵɯ ɢ ɢɡɵɫɤɚɬɟɥɶɧɵɯ ɪɚɛɨɬ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] : ɩɪɢɤɚɡ Ɇɢɧɢɫɬɟɪɫɬɜɚ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɠɢɥɢɳɧɨ-ɤɨɦɦɭɧɚɥɶɧɨɝɨ ɯɨɡɹɣɫɬɜɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɨɬ 
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20.03.2020 ɝ. №10379-ɂɎ/09 // Ɇɢɧɫɬɪɨɣ Ɋɨɫɫɢɢ [ɫɚɣɬ] – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
https://www.minstroyrf.ru  

45 ȽɈɋɌ 530-2012 Ʉɢɪɩɢɱ ɢ ɤɚɦɟɧɶ ɤɟɪɚɦɢɱɟɫɤɢɟ. Ɉɛɳɢɟ ɬɟɯɧɢɱɟɫɤɢɟ 
ɭɫɥɨɜɢɹ. – ȼɜɟɞ. 01.07.2013. - Ɇɨɫɤɜɚ : ɋɬɚɧɞɚɪɬɢɧɮɨɪɦ, 2013. – 27 ɫ. 

46 ȽɈɋɌ 13579-2018 Ȼɥɨɤɢ ɛɟɬɨɧɧɵɟ ɞɥɹ ɫɬɟɧ ɩɨɞɜɚɥɨɜ. Ɍɟɯɧɢɱɟɫɤɢɟ 
ɭɫɥɨɜɢɹ. – ȼɜɟɞ. 01.05.2019. - Ɇɨɫɤɜɚ : ɋɬɚɧɞɚɪɬɢɧɮɨɪɦ, 2018. – 13 ɫ. 

47 ɋɉ 42.13330.2016 Ƚɪɚɞɨɫɬɪɨɢɬɟɥɶɫɬɜɨ. ɉɥɚɧɢɪɨɜɤɚ ɢ ɡɚɫɬɪɨɣɤɚ 
ɝɨɪɨɞɫɤɢɯ ɢ ɫɟɥɶɫɤɢɯ ɩɨɫɟɥɟɧɢɣ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 2.07.01-
89* (ɫ ɂɡɦɟɧɟɧɢɹɦɢ N 1, 2). - ȼɜɟɞ. 01.07.2017. - Ɇɨɫɤɜɚ : ɋɬɚɧɞɚɪɬɢɧɮɨɪɦ, 2017. 
– 85 ɫ. 

48 ɋɉ 15.13330.2012 Ʉɚɦɟɧɧɵɟ ɢ ɚɪɦɨɤɚɦɟɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ. 
Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ II-22-81* (ɫ ɂɡɦɟɧɟɧɢɹɦɢ N 1, 2, 3). – ȼɜɟɞ. 
01.01.2013. – Ɇɨɫɤɜɚ : ɐɇɂɂɋɄ, 2012. – 81 ɫ. 

49 ɋɇɢɉ 12-03-2001 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ. ɑɚɫɬɶ 1. Ɉɛɳɢɟ 
ɬɪɟɛɨɜɚɧɢɹ. – ȼɜɟɞ. 01.09.2001. – Ɇɨɫɤɜɚ. 

50 ɋɇɢɉ 12-04-2004 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ. ɑɚɫɬɶ 4. 
ɋɬɪɨɢɬɟɥɶɧɨɟ ɩɪɨɢɡɜɨɞɫɬɜɨ. – ȼɜɟɞ. 01.01.2003. – Ɇɨɫɤɜɚ. 

51 ɇɐɋ 81-02-16-2020. ɍɤɪɭɩɧɟɧɧɵɟ ɧɨɪɦɚɬɢɜɵ ɰɟɧɵ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 
ɋɛɨɪɧɢɤ №16. Ɇɚɥɵɟ ɚɪɯɢɬɟɤɬɭɪɧɵɟ ɮɨɪɦɵ.– ȼɜɟɞ. 30.12.2019 ɝ.– 
Ɇ.:Ɇɢɧɢɫɬɟɪɫɬɜɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɠɢɥɢɳɧɨ-ɤɨɦɦɭɧɚɥɶɧɨɝɨ ɯɨɡɹɣɫɬɜɚ ɊɎ, 2020. 

 
  

https://www.minstroyrf.ru/


 

106 

К
П 

Ⱦ
ɉɨɞɩ

№ 
ɞɨɤɭ
ɦɟɧɬɚ

П
ГС

ɉɊɂɅɈɀȿɇɂȿ Ⱥ 
 

Ɍɚɛɥɢɰɚ Ⱥ.1 – ȼɟɞɨɦɨɫɬɶ ɨɬɞɟɥɤɢ ɩɨɦɟɳɟɧɢɣ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɢɥɢ ɧɨɦɟɪ 
ɩɨɦɟɳɟɧɢɹ 

ȼɢɞ ɨɬɞɟɥɤɢ ɷɥɟɦɟɧɬɨɜ ɢɧɬɟɪɶɟɪɚ 
ɉɪɢɦɟɱɚɧɢɟ ɉɨɬɨɥɨɤ ɉɥɨɳɚɞɶ, ɦ2 

ɋɬɟɧɵ ɢɥɢ 
ɩɟɪɟɝɨɪɨɞɤɢ 

ɉɥɨɳɚɞɶ, ɦ2 

1-5 ɷɬɚɠɢ 

ɋɚɧɭɡɥɵ 
Ɂɚɬɢɪɤɚ,  

ɨɤɪɚɫɤɚ ȼȺ  
ɛɟɥɨɝɨ ɰɜɟɬɚ 

146,7 

ɒɬɭɤɚɬɭɪɤɚ 
Ɉɛɥɢɰɨɜɤɚ 
ɩɥɢɬɤɨɣ ɧɚ 
ɜɫɸ ɜɵɫɨɬɭ 

793,6  

Ʉɭɯɧɢ 
Ɂɚɬɢɪɤɚ,  

ɨɤɪɚɫɤɚ ȼȺ  
ɛɟɥɨɝɨ ɰɜɟɬɚ 

370,2 

ɒɬɭɤɚɬɭɪɤɚ. 
Ɉɤɪɚɫɤɚ ȼȺ 

ɫɜɟɬɥɵɯ 
ɬɨɧɨɜ. 

1089,1  

Ɉɛɳɢɟ 
ɤɨɦɧɚɬɵ, 
ɫɩɚɥɶɧɢ, 

ɩɪɢɯɨɠɢɟ 

Ɂɚɬɢɪɤɚ,  
ɨɤɪɚɫɤɚ ȼȺ  

ɛɟɥɨɝɨ ɰɜɟɬɚ 
154,8 

ɒɬɭɤɚɬɭɪɤɚ. 
Ɉɤɥɟɣɤɚ 
ɨɛɨɹɦɢ 

3677,6  

Ʉɥɚɞɨɜɵɟ 
Ɂɚɬɢɪɤɚ,  

ɨɤɪɚɫɤɚ ȼȺ  
ɛɟɥɨɝɨ ɰɜɟɬɚ 

90,9 

ɒɬɭɤɚɬɭɪɤɚ. 
Ɉɤɪɚɫɤɚ ȼȺ 

ɫɜɟɬɥɵɯ 
ɬɨɧɨɜ. 

648,2  

Ɍɚɦɛɭɪɵ 
ɜɯɨɞɨɜ 

Ɂɚɬɢɪɤɚ,  
ɨɤɪɚɫɤɚ ȼȺ  

ɛɟɥɨɝɨ ɰɜɟɬɚ 
10,6 

ɒɩɚɤɥɟɜɤɚ, 
ɝɪɭɧɬɨɜɤɚ ɩɨ 

ȽɄɅ. 
Ɉɤɪɚɫɤɚ ȼȺ 

ɫɜɟɬɥɵɯ 
ɬɨɧɨɜ. 

88,2  

Ʌɟɫɬɧɢɱɧɵɟ 
ɤɥɟɬɤɢ 

ɒɬɭɤɚɬɭɪɤɚ 
ɩɨ ɫɟɬɤɟ,  

ɨɤɪɚɫɤɚ ȼȺ  
ɛɟɥɨɝɨ ɰɜɟɬɚ 

11,1 

ɒɬɭɤɚɬɭɪɤɚ. 
Ɉɤɪɚɫɤɚ ȼȺ 

ɫɜɟɬɥɵɯ 
ɬɨɧɨɜ. 

242,4  

Ɇɭɫɨɪɨɤɚɦɟɪɵ 
ɧɚ ɷɬɚɠɚɯ 

Ɂɚɬɢɪɤɚ,  
ɨɤɪɚɫɤɚ ȼȺ  

ɛɟɥɨɝɨ ɰɜɟɬɚ 
20,04 

ɒɬɭɤɚɬɭɪɤɚ. 
Ɉɤɪɚɫɤɚ ȼȺ 

ɫɜɟɬɥɵɯ 
ɬɨɧɨɜ. 

98,8  

Ɇɭɫɨɪɨɤɚɦɟɪɵ 
ɧɚ ɨɬɦ. -1,220 

ɒɬɭɤɚɬɭɪɤɚ 
ɩɨ ɫɟɬɤɟ,  

ɨɤɪɚɫɤɚ ȼȺ  
ɫɜɟɬɥɵɯ 

ɬɨɧɨɜ 

4,47 

ɒɬɭɤɚɬɭɪɤɚ 
ɩɨ ɫɟɬɤɟ. 

Ɉɛɥɢɰɨɜɤɚ 
ɩɥɢɬɤɨɣ ɧɚ 
ɜɫɸ ɜɵɫɨɬɭ 

36,8  

Ɇɚɧɫɚɪɞɧɵɣ ɷɬɚɠ 

ɋɚɧɭɡɥɵ 

ɒɬɭɤɚɬɭɪɤɚ 
ɩɨ ɫɟɬɤɟ,   

ɨɤɪɚɫɤɚ ȼȺ  
ɛɟɥɨɝɨ ɰɜɟɬɚ 

30,58 

ɒɬɭɤɚɬɭɪɤɚ 
Ɉɛɥɢɰɨɜɤɚ 
 ɩɥɢɬɤɨɣ ɧɚ 
ɜɫɸ ɜɵɫɨɬɭ 

71,9  

Ʉɭɯɧɢ 

ɒɬɭɤɚɬɭɪɤɚ 
ɩɨ ɫɟɬɤɟ,   

ɨɤɪɚɫɤɚ ȼȺ  
ɛɟɥɨɝɨ ɰɜɟɬɚ 

77,7 

ɒɬɭɤɚɬɭɪɤɚ. 
Ɉɤɪɚɫɤɚ ȼȺ 

ɫɜɟɬɥɵɯ 
ɬɨɧɨɜ. 

319,6  
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ Ⱥ.1 
ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɢɥɢ ɧɨɦɟɪ 
ɩɨɦɟɳɟɧɢɹ 

ȼɢɞ ɨɬɞɟɥɤɢ ɷɥɟɦɟɧɬɨɜ ɢɧɬɟɪɶɟɪɚ 
ɉɪɢɦɟɱɚɧɢɟ ɉɨɬɨɥɨɤ ɉɥɨɳɚɞɶ, ɦ2 

ɋɬɟɧɵ ɢɥɢ 
ɩɟɪɟɝɨɪɨɞɤɢ 

ɉɥɨɳɚɞɶ, ɦ2 

Ɇɚɧɫɚɪɞɧɵɣ ɷɬɚɠ 
Ɉɛɳɢɟ 

ɤɨɦɧɚɬɵ, 
ɫɩɚɥɶɧɢ, 

ɩɪɢɯɨɠɢɟ 

ɒɬɭɤɚɬɭɪɤɚ 
ɩɨ ɫɟɬɤɟ,   

ɨɤɪɚɫɤɚ ȼȺ  
ɛɟɥɨɝɨ ɰɜɟɬɚ 

142,3 
ɒɬɭɤɚɬɭɪɤɚ. 

Ɉɤɥɟɣɤɚ 
ɨɛɨɹɦɢ 

1080,2  

Ʉɥɚɞɨɜɵɟ 

ɒɬɭɤɚɬɭɪɤɚ 
ɩɨ ɫɟɬɤɟ,   

ɨɤɪɚɫɤɚ ȼȺ  
ɛɟɥɨɝɨ ɰɜɟɬɚ 

20,72 

ɒɬɭɤɚɬɭɪɤɚ. 
Ɉɤɪɚɫɤɚ ȼȺ 

ɫɜɟɬɥɵɯ 
ɬɨɧɨɜ. 

190,7  

ɐɨɤɨɥɶɧɵɣ ɷɬɚɠ 

ɋɜɨɛɨɞɧɵɟ 
ɩɨɦɟɳɟɧɢɹ 

Ɂɚɬɢɪɤɚ,  
ɨɤɪɚɫɤɚ ȼȺ  

ɛɟɥɨɝɨ ɰɜɟɬɚ 
435,95 

ɒɬɭɤɚɬɭɪɤɚ. 
Ɉɤɪɚɫɤɚ ȼȺ. 436,4  

 
Ɍɚɛɥɢɰɚ Ⱥ.2 – ɗɤɫɩɥɢɤɚɰɢɹ ɩɨɥɨɜ 

ɇɨɦɟɪ 
ɩɨɦɟɳɟɧɢɹ 

Ɍɢɩ 
ɩɨɥɚ 

ɋɯɟɦɚ ɩɨɥɚ ɢɥɢ ɬɢɩ ɩɨɥɚ ɩɨ 
ɫɟɪɢɢ 

Ⱦɚɧɧɵɟ ɷɥɟɦɟɧɬɨɜ ɩɨɥɚ 
(ɧɚɢɦɟɧɨɜɚɧɢɟ, ɬɨɥɳɢɧɚ, 

ɨɫɧɨɜɚɧɢɟ ɢ ɞɪ.), ɦɦ 

ɉɥɨɳɚɞɶ, 
ɦ2 

ɋɩɚɥɶɧɢ, 
Ɉɛɳ. 

ɤɨɦɧɚɬɵ, 
ɤɭɯɧɢ, 

ɩɪɢɯɨɠɢɟ, 
ɤɥɚɞɨɜɵɟ 

1 

 

ɉɨɤɪɵɬɢɟ ɩɨɥɚ: ɥɢɧɨɥɟɭɦ 
ɧɚ ɜɫɩɟɧɟɧɧɨɣ 
ɬɟɩɥɨɡɜɭɤɨɢɡɨɥɹɰɢɨɧɧɨɣ 
ɨɫɧɨɜɟ ȽɈɋɌ 18108-2016 
ɧɚ ɦɚɫɬɢɤɟ - 5 ɦɦ; ɋɬɹɠɤɚ 
ɢɡ ɰɟɦɟɧɬɧɨ-ɩɟɫɱɚɧɨɝɨ ɪ-
ɪɚ Ɇ150 - 30 ɦɦ; 
Ɂɜɭɤɨɢɡɨɥɹɰɢɹ - ɩɥɢɬɚ ɉ-
175 (ȽɈɋɌ 9573-2012) - 
40 ɦɦ; ɋɬɹɠɤɚ ɢɡ 
ɰɟɦɟɧɬɧɨ-ɩɟɫɱɚɧɨɝɨ ɪ-ɪɚ 
Ɇ150 - 30 ɦɦ; ɀ/ɛ ɩɥɢɬɚ 
ɩɟɪɟɤɪɵɬɢɹ – 220 ɦɦ 

1889,3 

ɋɚɧɭɡɥɵ 2 

 

ɉɨɤɪɵɬɢɟ ɩɨɥɚ: 
ɤɟɪɚɦɢɱɟɫɤɚɹ ɩɥɢɬɤɚ 
ȽɈɋɌ 6787 - 2001 ɧɚ ɤɥɟɸ 
- 8 ɦɦ; Ƚɢɞɪɨɢɡɨɥɹɰɢɹ: 
ɦɚɫɬɢɤɚ Ƚɢɩɟɪɞɟɫɦɨ 1 
ɫɥɨɣ ɋɬɹɠɤɚ ɢɡ ɰɟɦɟɧɬɧɨ-
ɩɟɫɱɚɧɨɝɨ ɪ-ɪɚ Ɇ150 - 30 
ɦɦ; Ɂɜɭɤɨɢɡɨɥɹɰɢɹ - 
ɩɥɢɬɚ ɉ-175 (ȽɈɋɌ 9573-
2012) - 40 ɦɦ; ɋɬɹɠɤɚ ɢɡ 
ɰɟɦɟɧɬɧɨ-ɩɟɫɱɚɧɨɝɨ ɪ-ɪɚ 
Ɇ150 - 30 ɦɦ; ɀ/ɛ ɩɥɢɬɚ 
ɩɟɪɟɤɪɵɬɢɹ – 220 ɦɦ 

85,55 

 
 
 



 

108 

К
П 

Ⱦ
ɉɨɞɩ

№ 
ɞɨɤɭ
ɦɟɧɬɚ

П
ГС

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ Ⱥ.2 
ɇɨɦɟɪ 

ɩɨɦɟɳɟɧɢɹ 
Ɍɢɩ 
ɩɨɥɚ 

ɋɯɟɦɚ ɩɨɥɚ ɢɥɢ ɬɢɩ ɩɨɥɚ ɩɨ 
ɫɟɪɢɢ 

Ⱦɚɧɧɵɟ ɷɥɟɦɟɧɬɨɜ ɩɨɥɚ 
(ɧɚɢɦɟɧɨɜɚɧɢɟ, ɬɨɥɳɢɧɚ, 

ɨɫɧɨɜɚɧɢɟ ɢ ɞɪ.), ɦɦ 

ɉɥɨɳɚɞɶ, 
ɦ2 

ɐɨɤɨɥɶɧɵɣ 
ɷɬɚɠ 

3 

 

ɉɨɤɪɵɬɢɟ ɩɨɥɚ: ɛɟɬɨɧ 
/ȼ20/ ɦɨɡɚɢɱɧɨɝɨ ɫɨɫɬɚɜɚ 
-20 ɦɦ; 
Ƚɢɞɪɨɢɡɨɥɹɰɢɹ: ɦɚɫɬɢɤɚ 
Ƚɢɩɟɪɞɟɫɦɨ 1 ɫɥɨɣ 
(ɩɪɢɫɵɩɚɬɶ ɩɟɫɤɨɦ ɫɪɚɡɭ 
ɩɨɫɥɟ ɧɚɧɟɫɟɧɢɹ); 
Ȼɟɬɨɧɧɚɹ ɫɬɹɠɤɚ ɤɥ. ȼ7,5 
ɫɨ ɲɥɢɮɨɜɚɧɧɨɣ 
 ɩɨɜɟɪɯɧɨɫɬɶɸ, 
ɚɪɦɢɪɨɜɚɧɧɚɹ ɫɟɬɤɨɣ Ͷʠ ହʑ˓ I – ଵହʑʟI − ଵ଴଴  ɩɨ ȽɈɋɌ 
23279-85 - 80 ɦɦ; 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɫɥɨɣ - 
ɩɨɥɢɷɬɢɥɟɧ 2 ɫɥɨɹ; 
ɍɬɟɩɥɢɬɟɥɶ: ɩɟɧɨɩɥɷɤɫ Y 
=35ɤɝ/ɦ³ - 100 ɦɦ; 
Ƚɪɭɧɬ ɨɫɧɨɜɚɧɢɹ ɫ 
ɜɬɪɚɦɛɨɜɚɧɧɵɦ ɳɟɛɧɟɦ 
ɢɥɢ ɝɪɚɜɢɟɦ ɤɪɭɩɧɨɫɬɶɸ 
40-60 ɦɦ 

760,3 

ɉɨɦɟɳɟɧɢɹ 
ɦɭɫɨɪɨɤɚɦɟɪ 

4 

 

ɉɨɤɪɵɬɢɟ ɩɨɥɚ: 
ɤɟɪɚɦɢɱɟɫɤɚɹ ɩɥɢɬɤɚ 
ȽɈɋɌ 6787 - 89 ɧɚ ɤɥɟɸ - 
8 ɦɦ; 
ɋɬɹɠɤɚ ɩɨ ɭɤɥɨɧɭ ɢɡ 
ɰɟɦɟɧɬɧɨ-ɩɟɫɱɚɧɨɝɨ ɪ-ɪɚ 
Ɇ150 - 30 ɦɦ; 
Ƚɢɞɪɨɢɡɨɥɹɰɢɹ: ɦɚɫɬɢɤɚ 
Ƚɢɩɟɪɞɟɫɦɨ 1 ɫɥɨɣ 
(ɩɪɢɫɵɩɚɬɶ ɩɟɫɤɨɦ ɫɪɚɡɭ 
ɩɨɫɥɟ ɧɚɧɟɫɟɧɢɹ); 
Ȼɟɬɨɧɧɚɹ ɫɬɹɠɤɚ ɤɥ. ȼ7,5 
ɫɨ ɲɥɢɮɨɜɚɧɧɨɣ 
 ɩɨɜɟɪɯɧɨɫɬɶɸ, 
ɚɪɦɢɪɨɜɚɧɧɚɹ ɫɟɬɤɨɣ Ͷʠ ହʑ˓ I – ଵହʑʟI − ଵ଴଴  ɩɨ ȽɈɋɌ 
23279-85 - 80 ɦɦ; 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɫɥɨɣ - 
ɩɨɥɢɷɬɢɥɟɧ 2 ɫɥɨɹ; 
ɍɬɟɩɥɢɬɟɥɶ: ɩɟɧɨɩɥɷɤɫ Y 
=35ɤɝ/ɦ³ - 100 ɦɦ; 
Ƚɪɭɧɬ ɨɫɧɨɜɚɧɢɹ ɫ 
ɜɬɪɚɦɛɨɜɚɧɧɵɦ ɳɟɛɧɟɦ 
ɢɥɢ ɝɪɚɜɢɟɦ ɤɪɭɩɧɨɫɬɶɸ 
40-60 ɦɦ 

4,47 
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Ɍɚɛɥɢɰɚ Ⱥ.3 – ȼɟɞɨɦɨɫɬɶ ɩɟɪɟɦɵɱɟɤ 
Ɇɚɪɤɚ ɋɟɱɟɧɢɟ Ɇɚɪɤɚ ɋɟɱɟɧɢɟ 

ɉɊ-1 

 

ɉɊ-12 

 

ɉɊ-2 

 

ɉɊ-13 

 

ɉɊ-3 

 

ɉɊ-14 

 

ɉɊ-4 

 

ɉɊ-15 

 

ɉɊ-5 

 

ɉɊ-16 

 

ɉɊ-6 

 

ɉɊ-17 

 

ɉɊ-7 

 

ɉɊ-18 

 

ɉɊ-8 

 

ɉɊ-19 

 

ɉɊ-9 

 

ɉɊ-20 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ Ⱥ.3 
Ɇɚɪɤɚ ɋɟɱɟɧɢɟ Ɇɚɪɤɚ ɋɟɱɟɧɢɟ 

ɉɊ-10 

 

ɉɊ-21 

 

ɉɊ-11 

 

ɉɊ-22 

 
 
Ɍɚɛɥɢɰɚ Ⱥ.4 -  ɋɩɟɰɢɮɢɤɚɰɢɹ ɷɥɟɦɟɧɬɨɜ ɩɟɪɟɦɵɱɟɤ 

ɉɨɡ. Ɉɛɨɡɧɚɱɟɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ Ʉɨɥ. Ɇɚɫɫɚ ɟɞ. ɤɝ ɉɪɢɦɟɱɚɧɢɟ 
1 ȽɈɋɌ 948-2016 2ɉȻ 10-1 104 43  
2 ȽɈɋɌ 948-2016 2ɉȻ 13-2 148 54  
3 ȽɈɋɌ 948-2016 2ɉȻ16-2 67 65  
4 ȽɈɋɌ 948-2016 3ɉȻ 13-37 43 85  
5 ȽɈɋɌ 948-2016 3ɉȻ 18-37 11 119  
6 ȽɈɋɌ 948-2016 3ɉȻ 16-37 2 102  
7 ȽɈɋɌ 948-2016 2ɉȻ 19-3 114 81  
8 ȽɈɋɌ 948-2016 5ɉȻ 25-37 78 338  
9 ȽɈɋɌ 948-2016 2ɉȻ 17-2 48 71  
10 ȽɈɋɌ 948-2016 2ɉȻ 22-3 19 92  
11 ȽɈɋɌ 948-2016 2ɉȻ 25-3 40 103  
12 ȽɈɋɌ 948-2016 6ɉȻ 35-37 6 634  
13 ȽɈɋɌ 948-2016 3ɉȻ 21-8 7 137  
14 ȽɈɋɌ 948-2016 3ɉȻ 25-8 6 162  
15 ȽɈɋɌ 948-2016 3ɉȻ 27-8 27 180  
16 ȽɈɋɌ 948-2016 2ɉȻ 26-4 9 109  
17 ȽɈɋɌ 948-2016 3ɉȻ 27-71 1 568  
18 ȽɈɋɌ 948-2016 2ɉȻ29-4 24 120  

19 
ȽɈɋɌ 5781 - 82 ɋɤɨɛɚ ∅ 6 Ⱥ-I, L= 520, 

ɲɚɝ 300 
58 0,114  

20 
ȽɈɋɌ 5781 - 82 ɋɤɨɛɚ ∅ 6 Ⱥ-I, L= 600, 

ɲɚɝ 300 
12 0,132  
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ɉɊɂɅɈɀȿɇɂȿ Ȼ 
 

Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɫɬɟɧɵ 
 

Ɍɚɛɥɢɰɚ Ȼ.1 Ʉɨɧɫɬɪɭɤɰɢɹ ɨɝɪɚɠɞɚɸɳɟɣ ɫɬɟɧɵ 

ɇɨɦɟɪ 
ɫɥɨɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ɍɨɥɳɢɧɚ 
ɫɥɨɹ δ, ɦ 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ 

λ, ȼɬ/ˏ଴ɋ 

1 

Ʉɢɪɩɢɱɧɚɹ ɤɥɚɞɤɚ ɢɡ ɥɢɰɟɜɨɝɨ 
ɫɩɥɨɲɧɨɝɨ ɤɢɪɩɢɱɚ ɝɥɢɧɹɧɨɝɨ 

ɨɛɵɤɧɨɜɟɧɧɨɝɨ (Ʉɢɪɩɢɱ ɄɨɅɉɨ 
1ɇɎ/100/2,0/50 ɩɨ ȽɈɋɌ 530-2012) 

0,12 0,81 

2 
ɉɥɢɬɵ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɟ 

ɌȿɏɇɈȻɅɈɄ  ɯ 0,041 

3 

Ʉɢɪɩɢɱɧɚɹ ɤɥɚɞɤɚ ɢɡ ɪɹɞɨɜɨɝɨ 
ɫɩɥɨɲɧɨɝɨ ɤɢɪɩɢɱɚ ɝɥɢɧɹɧɨɝɨ 

ɨɛɵɤɧɨɜɟɧɧɨɝɨ (Ʉɢɪɩɢɱ ɄɈɊɉɨ 
1ɇɎ/100/2,0/50 ɩɨ ȽɈɋɌ 530-2012) ɧɚ 

ɰɟɦɟɧɬɧɨ-ɩɟɫɱɚɧɨɦ ɪɚɫɬɜɨɪɟ, Ɇ75 

0,38 0,81 

4 ɒɬɭɤɚɬɭɪɤɚ ɫɥɨɠɧɨɝɨ ɪɚɫɬɜɨɪɚ 0,02 0,87 

 
Ɋɚɫɱɟɬɵ ɩɪɨɢɡɜɨɞɹɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɉ 50.13330.2012 

«Ɍɟɩɥɨɜɚɹ ɡɚɳɢɬɚ ɡɞɚɧɢɣ» [3].  
ȼɟɥɢɱɢɧɚ ɝɪɚɞɭɫɨ-ɫɭɬɨɤ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ ȽɋɈɉ, ºɋ·ɫɭɬ, 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 ʒʠʝʞ = ሺݐ˅ − ˑ˕ሻݐ ∙  ˑ˕, (Ȼ.1)ݖ
 
ɝɞɟ zɨɬ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ, ɫɭɬ; 
      tɜ – ɪɚɫɱɟɬɧɚɹ ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ ɡɞɚɧɢɹ, ºɋ; 
      tɨɬ – ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ, ºɋ, ɞɥɹ ɩɟɪɢɨɞɚ ɫɨ 

ɫɪɟɞɧɟɣ ɫɭɬɨɱɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɧɟ ɛɨɥɟɟ 8 ºɋ. 
ɉɪɢɧɢɦɚɟɦ: tɜ = 21 ̊C; tɨɬ = -6,7 ºɋ; zɨɬ= 233 ɫɭɬ.  
ɉɨɞɫɬɚɜɥɹɹ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (Ȼ.1), ɩɨɥɭɱɚɟɦ 
 ʒʠʝʞ = ሺʹͳ + ͸,͹ሻ ∙ ʹ͵͵ = ͸ͶͷͶ,ͳ ℃˔˖˕. 
 
Ɍ.ɤ. ɜɟɥɢɱɢɧɚ ȽɋɈɉ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɬɚɛɥɢɱɧɨɝɨ, ɛɚɡɨɜɨɟ ɡɧɚɱɟɧɢɟ 

ɬɪɟɛɭɟɦɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ܴ௢̞˓, ɦ2 
ºɋ/ȼɬ, ɫɥɟɞɭɟɬ ɨɩɪɟɞɟɥɹɬɶ ɩɨ ɮɨɪɦɭɥɟ 

 ܴ௢̞˓ = ܽʒʠʝʞ + ܾ, (Ȼ.2) 
 
ɝɞɟ a – ɤɨɷɮɮɢɰɢɟɧɬ, ɡɧɚɱɟɧɢɟ ɤɨɬɨɪɨɝɨ ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɩɨ ɞɚɧɧɵɦ 

ɬɚɛɥɢɰɵ 3 [3];  
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      b – ɤɨɷɮɮɢɰɢɟɧɬ, ɡɧɚɱɟɧɢɟ ɤɨɬɨɪɨɝɨ ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɩɨ ɞɚɧɧɵɦ 
ɬɚɛɥɢɰɵ 3 [3]; 

      ȽɋɈɉ– ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (Ȼ.1). 
ɉɪɢɧɢɦɚɟɦ: ɚ = 0,00035; ȽɋɈɉ = ͸ͶͷͶ,ͳ ℃˔˖˕; b = 1,4. 
ɉɨɞɫɬɚɜɥɹɹ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (Ȼ.2), ɩɨɥɭɱɚɟɦ 
 ܴ௢̞˓ = Ͳ,ͲͲͲ͵ͷ  ͸ͶͷͶ,ͳ + ͳ,Ͷ = ͵,͸͸ ˏଶ ℃/ʑ˕. 
 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɩɨ ɮɨɪɦɭɥɟ 
 ܴ௢̞˓ = ቀ ଵ𝛼˅ + ఋ೙ఒ೙ + ଵ𝛼ːቁ, (Ȼ.3) 

 
ɝɞɟ aɜ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɨɝɪɚɠɞɟɧɢɹ, 

ȼɬ/(ɦ2ºɋ); 
      aɧ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɧɚɪɭɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɨɝɪɚɠɞɟɧɢɹ, 

ȼɬ/(ɦ2 ºɋ); 
 ;௡ – ɬɨɥɳɢɧɚ ɫɥɨɹ, ɦߜ      
 ;௡ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɦɚɬɟɪɢɚɥɨɜ ɫɥɨɟɜ, ȼɬ/(ɦ2 ºɋ)ߣ      
ɉɪɢɧɢɦɚɟɦ:ܴ௢̞˓ = 3,6 ሺˏଶºʠሻ/ʑ˕; 8,7 = ˅ߙ ȼɬ/(ɦ2 ºɋ); ߙː =23 ȼɬ/(ɦ2 ºɋ). 
ɉɨɞɫɬɚɜɥɹɹ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (Ȼ.3), ɩɨɥɭɱɚɟɦ 
 ͵,͸͸ = ቀ ଵ଼,଻ + ଴,ଵଶ଴,଼ଵ + ˘଴,଴ସଵ + ଴,ଷ଼଴,଼ଵ + ଴,଴ଶ଴,଼଻ + ଵଶଷቁ = ቀͲ,͹ͷͷ + ˘଴,଴ସଵቁ, ͵,͸͸ = ቀͲ,͹ͷͷ + ˘଴,଴ସଵቁ, 

ɯ = 0,119 ɦ. 
 
ɉɪɢɧɢɦɚɟɦ: ɭɬɟɩɥɢɬɟɥɶ ɬɨɥɳɢɧɨɣ 120 ɦɦ. 
 ܴ௢̞˓ ൑ ܴ௢̟˔ˎ, ܴ௢̟˔ˎ = ቀ ଵ଼,଻ + ଴,ଵଶ଴,଼ଵ + ଴,ଵଶ଴,଴ସଵ + ଴,ଷ଼଴,଼ଵ + ଴,଴ଶ଴,଼଻ + ଵଶଷቁ = ͵,͹ʹ ሺˏଶºʠሻ/ʑ˕, ͵,͸͸ ൑ ͵,͹ʹ. 
 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɟɧɨ. 
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Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɤɪɨɜɥɢ 
 

Ɍɚɛɥɢɰɚ Ȼ.2 Ʉɨɧɫɬɪɭɤɰɢɹ ɤɪɨɜɥɢ 

ɇɨɦɟɪ 
ɫɥɨɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ɍɨɥɳɢɧɚ 
ɫɥɨɹ δ, ɦ 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ 

λ, ȼɬ/ˏ଴ɋ 

1 ɉɥɢɬɵ ɌȿɏɇɈɅȺɃɌ ɈɉɌɂɆȺ ɯ 0,039 

2 ɉɨɲɢɜɤɚ ɢɡ ɞɨɫɨɤ  0,02 0,18 

3 ɒɬɭɤɚɬɭɪɤɚ ɩɨ ɫɟɬɤɟ 0,03 0,87 

 
Ɋɚɫɱɟɬɵ ɩɪɨɢɡɜɨɞɹɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ [3].  
ȼɟɥɢɱɢɧɚ ɝɪɚɞɭɫɨ-ɫɭɬɨɤ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ ȽɋɈɉ, ºɋ·ɫɭɬ, 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (Ȼ.1). 
ɉɪɢɧɢɦɚɟɦ: tɜ = 21 ̊C; tɨɬ = -6,7 ºɋ; zɨɬ= 233 ɫɭɬ.  
ɉɨɞɫɬɚɜɥɹɹ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (Ȼ.1), ɩɨɥɭɱɚɟɦ 
 ʒʠʝʞ = ሺʹͳ + ͸,͹ሻ ∙ ʹ͵͵ = ͸ͶͷͶ,ͳ ℃˔˖˕. 
 
Ɍ.ɤ. ɜɟɥɢɱɢɧɚ ȽɋɈɉ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɬɚɛɥɢɱɧɨɝɨ, ɛɚɡɨɜɨɟ ɡɧɚɱɟɧɢɟ 

ɬɪɟɛɭɟɦɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ܴ௢̞˓, ɦ2 
ºɋ/ȼɬ, ɫɥɟɞɭɟɬ ɨɩɪɟɞɟɥɹɬɶ ɩɨ ɮɨɪɦɭɥɟ (Ȼ.2). 

ɉɪɢɧɢɦɚɟɦ: ɚ = 0,0005; ȽɋɈɉ = ͸ͶͷͶ,ͳ ℃˔˖˕; b = 2,2. 
ɉɨɞɫɬɚɜɥɹɹ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (Ȼ.2), ɩɨɥɭɱɚɟɦ 
 ܴ௢̞˓ = Ͳ,ͲͲͲͷ  ͸ͶͷͶ,ͳ + ʹ,ʹ = ͷ,Ͷ͵ ˏଶ ℃/ʑ˕. 
 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɩɨ ɮɨɪɦɭɥɟ (Ⱥ.3). 
ɉɪɢɧɢɦɚɟɦ:ܴ௢̞˓ = 5,43 ሺˏଶºʠሻ/ʑ˕; 8,7 = ˅ߙ ȼɬ/(ɦ2 ºɋ); ߙː =23 ȼɬ/(ɦ2 ºɋ). 
ɉɨɞɫɬɚɜɥɹɹ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (Ȼ.3), ɩɨɥɭɱɚɟɦ 
 ͷ,Ͷ͵ = ቀ ଵ଼,଻ + ˘଴,଴ଷଽ + ଴,଴ଶ଴,ଵ଼ + ଴,଴ଷ଴,଼଻ + ଵଶଷቁ = ቀͲ,͵ͲͶ + ˘଴,଴ଷଽቁ, ͷ,Ͷ͵ = ቀͲ,͵ͲͶ + ˘଴,଴ଷଽቁ, 

ɯ = 0,202 ɦ. 
 
ɉɪɢɧɢɦɚɟɦ: ɭɬɟɩɥɢɬɟɥɶ ɬɨɥɳɢɧɨɣ 220 ɦɦ. 
 ܴ௢̞˓ ൑ ܴ௢̟˔ˎ, ܴ௢̟˔ˎ = ቀ ଵ଼,଻ + ଴,ଶଶ଴,଴ଷଽ + ଴,଴ଶ଴,ଵ଼ + ଴,଴ଷ଴,଼଻ + ଵଶଷቁ = ͷ,ͻͷ ሺˏଶºʠሻ/ʑ˕, ͷ,Ͷ͵ ൑ ͷ,ͻͷ. 
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ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɟɧɨ. 
 

Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɡɚɩɨɥɧɟɧɢɹ ɨɤɨɧɧɵɯ ɩɪɨɟɦɨɜ 
 

Ɋɚɫɱɟɬɵ ɩɪɨɢɡɜɨɞɹɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ [3].  
ȼɟɥɢɱɢɧɚ ɝɪɚɞɭɫɨ-ɫɭɬɨɤ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ ȽɋɈɉ, ºɋ·ɫɭɬ, 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (Ȼ.1). 
ɉɪɢɧɢɦɚɟɦ: tɜ = 21 ̊C; tɨɬ = -6,7 ºɋ; zɨɬ= 233 ɫɭɬ.  
ɉɨɞɫɬɚɜɥɹɹ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (Ȼ.1), ɩɨɥɭɱɚɟɦ 
 ʒʠʝʞ = ሺʹͳ + ͸,͹ሻ ∙ ʹ͵͵ = ͸ͶͷͶ,ͳ ℃˔˖˕. 
 
Ɍ.ɤ. ɜɟɥɢɱɢɧɚ ȽɋɈɉ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɬɚɛɥɢɱɧɨɝɨ, ɛɚɡɨɜɨɟ ɡɧɚɱɟɧɢɟ 

ɬɪɟɛɭɟɦɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ܴ௢̞˓, ɦ2 
ºɋ/ȼɬ, ɫɥɟɞɭɟɬ ɨɩɪɟɞɟɥɹɬɶ ɩɨ ɮɨɪɦɭɥɟ (Ȼ.2). 

ɉɪɢɧɢɦɚɟɦ: ɚ = 0,00005; ȽɋɈɉ = ͸ͶͷͶ,ͳ ℃˔˖˕; b = 0,3. 
ɉɨɞɫɬɚɜɥɹɹ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (Ȼ.2), ɩɨɥɭɱɚɟɦ 
 ܴ௢̞˓ = Ͳ,ͲͲͲͲͷ  ͸ͶͷͶ,ͳ + Ͳ,͵ = Ͳ,͸ʹ͵ ˏଶ ℃/ʑ˕. 
 
ȼ ɤɚɱɟɫɬɜɟ ɫɜɟɬɨɩɪɨɡɪɚɱɧɵɯ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɡɞɚɧɢɹ – ɨɤɧɨ, ɞɥɹ 

ɠɢɥɵɯ ɞɨɦɨɜ ɩɪɢɧɹɬɚ ɫɥɟɞɭɸɳɚɹ ɤɨɧɫɬɪɭɤɰɢɹ: 
 
Ȼɥɨɤɢ ɨɤɨɧɧɵɟ ɢɡ ɩɨɥɢɜɢɧɢɥɯɥɨɪɢɞɧɵɯ ɩɪɨɮɢɥɟɣ Ɉɉ ȼ1 (4Ɇ1-8Ar-4Ɇ1-

8Ar-Ʉ4) ȽɈɋɌ 30674-99: R0 = 0,63 ɦ2× ºɋ/ȼɬ > 0,62 ɦ2× ºɋ/ȼɬ ɞɥɹ ɠɢɥɵɯ ɡɞɚɧɢɣ. 
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ɉɊɂɅɈɀȿɇɂȿ ȼ 
 

Ʉɢɪɩɢɱɧɵɣ 5-ɬɢ ɷɬɚɠɧɵɣ ɠɢɥɨɣ ɞɨɦ ɜ ɨɫɹɯ II-IV ɩɨ ɩɟɪ. ɉɨɱɬɨɜɵɣ, 7ɚ ɜ ɩ. ȿɦɟɥɶɹɧɨɜɨ ȿɦɟɥɶɹɧɨɜɫɤɨɝɨ ɪ-ɧɚ 
(ɧɚɢɦɟɧɨɜɚɧɢɟ ɫɬɪɨɣɤɢ) 

 
ɅɈɄȺɅɖɇɕɃ ɋɆȿɌɇɕɃ ɊȺɋЧȿɌ №02-01-01 

 
ɧɚ ɭɫɬɪɨɣɫɬɜɨ ɧɚɞɡɟɦɧɨɣ ɱɚɫɬɢ ɡɞɚɧɢɹ ɢɡ ɤɢɪɩɢɱɚ 

(ɧɚɢɦɟɧɨɜɚɧɢɟ ɪɚɛɨɬ ɢ ɡɚɬɪɚɬ, ɧɚɢɦɟɧɨɜɚɧɢɟ ɨɛɴɟɤɬɚ) 
 
Ɉɫɧɨɜɚɧɢɟ: ɱɟɪɬɟɠɢ ɌɄ, ɤɚɥɶɤɭɥɹɰɢɹ ɬɪɭɞɨɡɚɬɪɚɬ 
ɋɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ 27 903 486,98 ɬɵɫ. ɪɭɛ. 
ɋɪɟɞɫɬɜɚ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ 11 953,88 ɬɵɫ. ɪɭɛ. 
ɋɨɫɬɚɜɥɟɧɚ ɜ ɬɟɤɭɳɢɯ ɰɟɧɚɯ ɩɨ ɫɨɫɬɨɹɧɢɸ ɧɚ 1 ɤɜɚɪɬɚɥ 2020 ɝ. 

 

№ 
Ɉɛɨɫɧɨɜɚ

ɧɢɟ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɪɚɛɨɬ 
ȿɞ. 
ɢɡɦ 

Ʉɨɥ-
ɜɨ 

ɋɬɨɢɦɨɫɬɶ ɟɞ, ɪɭɛ. Ɉɛɳɚɹ ɫɬɨɢɦɨɫɬɶ, ɪɭɛ Ɂɚɬɪɚ
ɬɵ 

ɬɪɭɞɚ 
ɪɚɛ. 

ɧɚ ɟɞ. 

Ɂɚɬɪɚɬ
ɵ 

ɬɪɭɞɚ 
ɜɫɟɝɨ 

ɉɪɹɦɵɟ 
ɡɚɬɪɚɬɵ 
ɧɚ ɟɞ. 

ɜ ɬ. ɱ ɉɪɹɦɵ
ɟ 

ɡɚɬɪɚɬ
ɵ 

ɜɫɟɝɨ 

ɜ ɬ.ɱ. 

ɈɁɉ ɗɆɆ 
ɜ ɬ.ɱ. 
ɁɉɆ 

ɆȺɌ ɈɁɉ ɗɆɆ 
ɜ ɬ.ɱ. 
ɁɉɆ 

ɆȺɌ 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 
ɋɬɟɧɵ 

1 
ɎȿɊ 08-

02-001-01  

Ʉɥɚɞɤɚ ɫɬɟɧ 
ɤɢɪɩɢɱɧɵɯ 
ɧɚɪɭɠɧɵɯ 

ɬɨɥɳɢɧɨɣ 380 ɦɦ 
ɩɪɨɫɬɵɯ ɩɪɢ ɜɵɫɨɬɟ 

ɷɬɚɠɚ ɞɨ 4 ɦ  

ɦ3 96,88 73,89 37,73 34,56 5,4 1,6 
7158,4

632 
3655,2

824 
3348,
1728 

523,1
52 

155,00
8 

4,54 
439,83

52 

2 
Ɏɋɋɐ 

06.1.01.05-
0035 

Ʉɢɪɩɢɱ 
ɤɟɪɚɦɢɱɟɫɤɢɣ 

ɨɞɢɧɚɪɧɵɣ, ɦɚɪɤɚ 
100, ɪɚɡɦɟɪ 

250x120x65 ɦɦ 

1000 
ɲɬ 

48,38 1752,6    1752,6 
84790,

788 
   

84790,
788 
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3 
Ɏɋɋɐ 

04.3.01.09-
0012 

Ɋɚɫɬɜɨɪ ɝɨɬɨɜɵɣ 
ɤɥɚɞɨɱɧɵɣ, 

ɰɟɦɟɧɬɧɵɣ, Ɇ75 
ɦ3 23,25 485,9    485,9 

11297,
175 

   
11297,

175 
  

4 
ɎȿɊ 08-

02-010-05 

Ʉɥɚɞɤɚ ɧɚɪɭɠɧɵɯ 
ɫɬɟɧ ɢɡ ɤɢɪɩɢɱɚ ɫ 

ɨɛɥɢɰɨɜɤɨɣ 
ɥɢɰɟɜɵɦ ɤɢɪɩɢɱɨɦ 
ɬɨɥɳɢɧɨɣ 640 ɦɦ 

ɩɪɢ ɜɵɫɨɬɟ ɷɬɚɠɚ ɞɨ 
4 ɦ 

ɦ3 
891,2

8 
73,34 44,31 27,65 4,32 1,38 

65366,
4752 

39492,
6168 

2464
3,892 

3850,
3296 

1229,9
664 

5,07 
4518,7

896 

5 
Ɏɋɋɐ 

06.1.01.05-
0015 

Ʉɢɪɩɢɱ 
ɤɟɪɚɦɢɱɟɫɤɢɣ 

ɥɢɰɟɜɨɣ, ɪɚɡɦɟɪ 
250x120x65 ɦɦ, 

ɦɚɪɤɚ 100 

1000 
ɲɬ 

85,7 1740,2    1740,2 
149135

,14 
   

149135
,14 

  

6 
Ɏɋɋɐ 

06.1.01.05-
0035 

Ʉɢɪɩɢɱ 
ɤɟɪɚɦɢɱɟɫɤɢɣ 

ɨɞɢɧɚɪɧɵɣ, ɦɚɪɤɚ 
100, ɪɚɡɦɟɪ 

250x120x65 ɦɦ 

1000 
ɲɬ 

264,2
4 

1752,6    1752,6 
463107

,024 
   

463107
,024 

  

7 
Ɏɋɋɐ 

04.3.01.09-
0012 

Ɋɚɫɬɜɨɪ ɝɨɬɨɜɵɣ 
ɤɥɚɞɨɱɧɵɣ, 

ɰɟɦɟɧɬɧɵɣ, Ɇ75 
ɦ3 205 485,9    485,9 

99609,
5 

   
99609,

5 
  

8 ɎȿɊ 08-
02-001-07 

Ʉɥɚɞɤɚ ɫɬɟɧ 
ɤɢɪɩɢɱɧɵɯ 

ɜɧɭɬɪɟɧɧɢɯ ɩɪɢ 
ɜɵɫɨɬɟ ɷɬɚɠɚ ɞɨ 4 ɦ 

ɦ3 
581,8

8 
72,56 36,4 34,56 5,4 1,6 

42221,
2128 

21180,
432 

2010
9,772

8 

3142,
152 

931,00
8 

4,38 
2548,6

344 

9 
Ɏɋɋɐ 

06.1.01.05-
0035 

Ʉɢɪɩɢɱ 
ɤɟɪɚɦɢɱɟɫɤɢɣ 

ɨɞɢɧɚɪɧɵɣ, ɦɚɪɤɚ 
100, ɪɚɡɦɟɪ 

250x120x65 ɦɦ 

1000 
ɲɬ 

290,5
5 

1752,6    1752,6 
509217

,93 
   

509217
,93 

  

10 
Ɏɋɋɐ 

04.3.01.09-
0012 

Ɋɚɫɬɜɨɪ ɝɨɬɨɜɵɣ 
ɤɥɚɞɨɱɧɵɣ, 

ɰɟɦɟɧɬɧɵɣ, Ɇ75 
ɦ3 144,4 485,9    485,9 

70163,
96 

   
70163,

96 
  

11 
ɎȿɊ 08-

02-002-03 

Ʉɥɚɞɤɚ ɩɟɪɟɝɨɪɨɞɨɤ 
ɢɡ ɤɢɪɩɢɱɚ 

ɚɪɦɢɪɨɜɚɧɧɵɯ 
ɬɨɥɳɢɧɨɣ ɜ 1/2 

100 
ɦ2 

24,06 2406,41 
1219,7

9 
361,67 56,65 824,95 

57898,
2246 

29348,
1474 

8701,
7802 

1362,
999 

19848,
297 

143 
3440,5

8 
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ɤɢɪɩɢɱɚ ɩɪɢ ɜɵɫɨɬɟ 
ɷɬɚɠɚ ɞɨ 4 ɦ 

12 
Ɏɋɋɐ 

06.1.01.05-
0035 

Ʉɢɪɩɢɱ 
ɤɟɪɚɦɢɱɟɫɤɢɣ 

ɨɞɢɧɚɪɧɵɣ, ɦɚɪɤɚ 
100, ɪɚɡɦɟɪ 

250x120x65 ɦɦ 

1000 
ɲɬ 

148,0
9 

1752,6    1752,6 
259542

,534 
   

259542
,534 

  

13 
Ɏɋɋɐ 

04.3.01.09-
0012 

Ɋɚɫɬɜɨɪ ɝɨɬɨɜɵɣ 
ɤɥɚɞɨɱɧɵɣ, 

ɰɟɦɟɧɬɧɵɣ, Ɇ75 
ɦ3 55,34 485,9    485,9 

26889,
706 

   
26889,

706 
  

14 
ɎȿɊ 07-

05-007-10 
ɍɤɥɚɞɤɚ ɩɟɪɟɦɵɱɟɤ 

ɦɚɫɫɨɣ ɞɨ 0,3 ɬ 
100 
ɲɬ 

6,25 1043,81 129,35 784,51 
122,5

8 
129,95 

6523,8
125 

808,43
75 

4903,
1875 

766,1
25 

812,18
75 

14,8 92,5 

15 
Ɏɋɋɐ 

05.1.03.09-
0006 

ɉɟɪɟɦɵɱɤɚ 
ɛɪɭɫɤɨɜɚɹ 2ɉȻ10-1-
ɩ, ɛɟɬɨɧ B15, ɨɛɴɟɦ 

0,017 ɦ3, ɪɚɫɯɨɞ 
ɚɪɦɚɬɭɪɵ 0,50 ɤ 

ɲɬ 104 22,23    22,23 
2311,9

2 
   

2311,9
2 

  

16 
Ɏɋɋɐ 

05.1.03.09-
0010 

ɉɟɪɟɦɵɱɤɚ 
ɛɪɭɫɤɨɜɚɹ 2ɉȻ-13-

1-ɩ, ɛɟɬɨɧ B15, 
ɨɛɴɟɦ 0,022 ɦ3, 

ɪɚɫɯɨɞ ɚɪɦɚɬɭɪɵ 
0,57 ɤɝ 

ɲɬ 144 28,58    28,58 
4115,5

2 
   

4115,5
2 

  

17 
Ɏɋɋɐ 

05.1.03.09-
0011 

ɉɟɪɟɦɵɱɤɚ 
ɛɪɭɫɤɨɜɚɹ 2ɉȻ-16-

2-ɩ, ɛɟɬɨɧ B15, 
ɨɛɴɟɦ 0,026 ɦ3, 

ɪɚɫɯɨɞ ɚɪɦɚɬɭɪɵ 
0,79 ɤɝ 

ɲɬ 67 34,94    34,94 
2340,9

8 
   

2340,9
8 

  

18 
Ɏɋɋɐ 

05.1.03.09-
0013 

ɉɟɪɟɦɵɱɤɚ 
ɛɪɭɫɤɨɜɚɹ 2ɉȻ-19-

3-ɩ, ɛɟɬɨɧ B15, 
ɨɛɴɟɦ 0,033 ɦ3, 

ɪɚɫɯɨɞ ɚɪɦɚɬɭɪɵ 
0,11 ɤɝ 

ɲɬ 104 44,46    44,46 
4623,8

4 
   

4623,8
4 

  

19 
Ɏɋɋɐ 

05.1.03.09-
0012 

ɉɟɪɟɦɵɱɤɚ 
ɛɪɭɫɤɨɜɚɹ 2ɉȻ-17-

2-ɩ, ɛɟɬɨɧ B15, 
ɨɛɴɟɦ 0,028 ɦ3, 

ɲɬ 48 38,11    38,11 
1829,2

8 
   

1829,2
8 
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ɪɚɫɯɨɞ ɚɪɦɚɬɭɪɵ 
0,83 ɤɝ 

20 
Ɏɋɋɐ 

05.1.03.09-
0014 

ɉɟɪɟɦɵɱɤɚ 
ɛɪɭɫɤɨɜɚɹ 2ɉȻ-25-

3-ɩ, ɛɟɬɨɧ B15, 
ɨɛɴɟɦ 0,041 ɦ3, 

ɪɚɫɯɨɞ ɚɪɦɚɬɭɪɵ 
2,11 ɤɝ 

ɲɬ 36 57,17    57,17 
2058,1

2 
   

2058,1
2 

  

21 
Ɏɋɋɐ 

05.1.03.09-
0005 

ɉɟɪɟɦɵɱɤɚ 
ɛɪɭɫɤɨɜɚɹ 2ɉȻ-22-

3-ɩ, ɛɟɬɨɧ B15, 
ɨɛɴɟɦ 0,037 ɦ3, 

ɪɚɫɯɨɞ ɚɪɦɚɬɭɪɵ 
1,44 ɤɝ 

ɲɬ 19 50,82    50,82 965,58    965,58   

22 
Ɏɋɋɐ 

05.1.03.09-
0007 

ɉɟɪɟɦɵɱɤɚ 
ɛɪɭɫɤɨɜɚɹ 2ɉȻ26-4-
ɩ, ɛɟɬɨɧ B15, ɨɛɴɟɦ 

0,044 ɦ3, ɪɚɫɯɨɞ 
ɚɪɦɚɬɭɪɵ 2,66 ɤɝ 

ɲɬ 9 63,52    63,52 571,68    571,68   

23 
Ɏɋɋɐ 

05.1.03.09-
0022 

ɉɟɪɟɦɵɱɤɚ 
ɛɪɭɫɤɨɜɚɹ 3ɉȻ-13-

37-ɩ, ɛɟɬɨɧ B15, 
ɨɛɴɟɦ 0,034 ɦ3, 

ɪɚɫɯɨɞ ɚɪɦɚɬɭɪɵ 
2,06 ɤɝ 

ɲɬ 43 49,23    49,23 
2116,8

9 
   

2116,8
9 

  

24 
Ɏɋɋɐ 

05.1.03.09-
0017 

ɉɟɪɟɦɵɱɤɚ 
ɛɪɭɫɤɨɜɚɹ 3ɉȻ18-
37-ɩ, ɛɟɬɨɧ B15, 
ɨɛɴɟɦ 0,048 ɦ3, 

ɪɚɫɯɨɞ ɚɪɦɚɬɭɪɵ 
4,20 ɤɝ 

ɲɬ 11 74,63    74,63 820,93    820,93   

25 
Ɏɋɋɐ 

05.1.03.09-
0023 

ɉɟɪɟɦɵɱɤɚ 
ɛɪɭɫɤɨɜɚɹ 3ɉȻ-21-

8-ɩ, ɛɟɬɨɧ B15, 
ɨɛɴɟɦ 0,055 ɦ3, 

ɪɚɫɯɨɞ ɚɪɦɚɬɭɪɵ 
1,73 ɤɝ 

ɲɬ 7 73,05    73,05 511,35    511,35   
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26 
Ɏɋɋɐ 

05.1.03.09-
0018 

ɉɟɪɟɦɵɱɤɚ 
ɛɪɭɫɤɨɜɚɹ 3ɉȻ25-8-
ɩ, ɛɟɬɨɧ B15, ɨɛɴɟɦ 

0,065 ɦ3, ɪɚɫɯɨɞ 
ɚɪɦɚɬɭɪɵ 2,42 ɤɝ 

ɲɬ 6 87,34    87,34 524,04    524,04   

27 
Ɏɋɋɐ 

05.1.03.09-
0019 

ɉɟɪɟɦɵɱɤɚ 
ɛɪɭɫɤɨɜɚɹ 3ɉȻ27-8-
ɩ, ɛɟɬɨɧ B15, ɨɛɴɟɦ 

0,072 ɦ3, ɪɚɫɯɨɞ 
ɚɪɦɚɬɭɪɵ 3,54 ɤɝ 

ɲɬ 27 100,04    100,04 
2701,0

8 
   

2701,0
8 

  

28 
ɎȿɊ 07-

01-021-01 

ɍɤɥɚɞɤɚ ɩɟɪɟɦɵɱɟɤ 
ɩɪɢ ɧɚɢɛɨɥɶɲɟɣ 

ɦɚɫɫɟ ɦɨɧɬɚɠɧɵɯ 
ɷɥɟɦɟɧɬɨɜ ɜ ɡɞɚɧɢɢ 

ɞɨ 5 ɬ, ɦɚɫɫɚ 
ɩɟɪɟɦɵɱɤɢ ɞɨ 0,7 ɬ 

100 
ɲɬ 

0,75 3918,9 710,56 
3096,5

8 
483,8

4 
111,76 

2939,1
75 

532,92 
2322,
435 

362,8
8 

83,82 81,3 60,975 

29 
Ɏɋɋɐ 

05.1.03.09-
0039 

ɉɟɪɟɦɵɱɤɚ 
ɛɪɭɫɤɨɜɚɹ 5ɉȻ-25-

37-ɩ, ɛɟɬɨɧ B15, 
ɨɛɴɟɦ 0,135 ɦ3, 

ɪɚɫɯɨɞ ɚɪɦɚɬɭɪɵ 
11,62 ɤɝ 

ɲɬ 71 209,6    209,6 
14881,

6 
   

14881,
6 

  

30 
Ɏɋɋɐ 

05.1.03.09-
0078 

ɉɟɪɟɦɵɱɤɚ 
ɛɪɭɫɤɨɜɚɹ 

ɩɪɹɦɨɭɝɨɥɶɧɚɹ 
ɨɛɴɟɦ ɞɨ 0,5 ɦ3, 

ɛɟɬɨɧ B15, ɪɚɫɯɨɞ 
ɚɪɦɚɬɭɪɵ 40 ɤɝ/ɦ3 

ɲɬ 4 1351,36    
1351,3

6 
5405,4

4 
   

5405,4
4 

  

ɂɬɨɝɨ ɩɪɹɦɵɟ ɡɚɬɪɚɬɵ ɩɨ ɪɚɡɞɟɥɭ ɜ ɛɚɡɢɫɧɵɯ ɰɟɧɚɯ: 
190163

9,37 
95017,

84 
6402
9,24 

1000
7,64 

174259
2,29 

 
11101,

31 

ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ ɫ ɭɱɟɬɨɦ ɢɧɞɟɤɫɚ 1 ɤɜɚɪɬɚɥɚ 2020 ɝ: 158596
72,35 

792448
,75 

5340
03,86 

8346
3,70 

145332
19,73 

 
11101,

31 

ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ 
981021

,94 
      

ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ 
569343

,09 
      

ɂɬɨɝɨ ɩɨ ɜɫɟɦɭ ɪɚɡɞɟɥɭ 
174100
37,39 

      

ɉɟɪɟɤɪɵɬɢɹ 
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31 
ɎȿɊ 07-

05-011-05 

ɍɫɬɚɧɨɜɤɚ ɩɚɧɟɥɟɣ 
ɩɟɪɟɤɪɵɬɢɣ ɫ 

ɨɩɢɪɚɧɢɟɦ ɧɚ 2 
ɫɬɨɪɨɧɵ ɩɥɨɳɚɞɶɸ 

ɞɨ 5 ɦ2 

100 
ɲɬ 

0,27 
7336,4

2 
1616,4

6 
2407,1

5 
360,9

6 
3312,8

1 
1980,8

334 
436,44

42 
649,9
305 

97,45
92 

894,45
87 

174 46,98 

32 
Ɏɋɋɐ 

05.1.06.04-
1379 

ɉɥɢɬɵ ɩɟɪɟɤɪɵɬɢɹ 
ɦɧɨɝɨɩɭɫɬɨɬɧɵɟ 
ɉɄ24-12-8ȺɬV, 

2400x1190x220 ɦɦ, 
ɛɟɬɨɧ B20, ɨɛɴɟɦ 
0,35 ɦ3, ɪɚɫɯɨɞ 
ɚɪɦɚɬɭɪɵ 34,41 

ɲɬ 1 790,15    790,15 790,15    790,15   

33 
Ɏɋɋɐ 

05.1.06.04-
1406 

ɉɥɢɬɵ ɩɟɪɟɤɪɵɬɢɹ 
ɦɧɨɝɨɩɭɫɬɨɬɧɵɟ ɉɄ 

24-15-6Ɍɚ, ɛɟɬɨɧ 
B15, ɨɛɴɟɦ 0,48 ɦ3, 

ɪɚɫɯɨɞ ɚɪɦɚɬɭɪɵ 
8,82 ɤɝ 

ɲɬ 2 508,2    508,2 1016,4    1016,4   

34 
Ɏɋɋɐ 

05.1.06.04-
1420 

ɉɥɢɬɵ ɩɟɪɟɤɪɵɬɢɹ 
ɦɧɨɝɨɩɭɫɬɨɬɧɵɟ ɉɄ 
30.12-6Ɍ, ɛɟɬɨɧ B15, 

ɨɛɴɟɦ 0,42 ɦ3, 
ɪɚɫɯɨɞ ɚɪɦɚɬɭɪɵ 

17,23 ɤɝ 

ɲɬ 12 544,86    544,86 
6538,3

2 
   

6538,3
2 

  

35 
Ɏɋɋɐ 

05.1.06.04-
1446 

ɉɥɢɬɵ ɩɟɪɟɤɪɵɬɢɹ 
ɦɧɨɝɨɩɭɫɬɨɬɧɵɟ ɉɄ 

42-12-8ȺɬVɌ-ɚ, 
ɛɟɬɨɧ B15, ɨɛɴɟɦ 
0,61 ɦ3, ɪɚɫɯɨɞ 

ɚɪɦɚɬɭɪɵ 14,06 ɤɝ 

ɲɬ 12 734,95    734,95 8819,4    8819,4   

36 
ɎȿɊ 07-

05-011-06 

ɍɫɬɚɧɨɜɤɚ ɩɚɧɟɥɟɣ 
ɩɟɪɟɤɪɵɬɢɣ ɫ 

ɨɩɢɪɚɧɢɟɦ ɧɚ 2 
ɫɬɨɪɨɧɵ ɩɥɨɳɚɞɶɸ 

ɞɨ 10 ɦ2 

100 
ɲɬ 

2,66 
11868,

96 
2529,6

6 
4248,8

7 
636,7 

5090,4
3 

31571,
4336 

6728,8
956 

1130
1,994

2 

1693,
622 

13540,
5438 

266 707,56 

37 
Ɏɋɋɐ 

05.1.06.04-
1444 

ɉɥɢɬɵ ɩɟɪɟɤɪɵɬɢɹ 
ɦɧɨɝɨɩɭɫɬɨɬɧɵɟ ɉɄ 

39.15-8ȺɬVɌ-ɚ, 
ɛɟɬɨɧ B15, ɨɛɴɟɦ 

ɲɬ 1 899,21    899,21 899,21    899,21   
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0,73 ɦ3, ɪɚɫɯɨɞ 
ɚɪɦɚɬɭɪɵ 16,65 ɤɝ 

38 
Ɏɋɋɐ 

05.1.06.04-
1500 

ɉɥɢɬɵ ɩɟɪɟɤɪɵɬɢɹ 
ɦɧɨɝɨɩɭɫɬɨɬɧɵɟ ɉɄ 

56.15-8ȺɬVɌ-ɚ, 
ɛɟɬɨɧ B15, ɨɛɴɟɦ 
1,05 ɦ3, ɪɚɫɯɨɞ 

ɚɪɦɚɬɭɪɵ 32,93 ɤɝ 

ɲɬ 24 
1350,6

5 
   

1350,6
5 

32415,
6 

   
32415,

6 
  

39 
Ɏɋɋɐ 

05.1.06.04-
1572 

ɉɥɢɬɵ ɩɟɪɟɤɪɵɬɢɹ 
ɦɧɨɝɨɩɭɫɬɨɬɧɵɟ ɉɄ 
72.12-6AɬVɌ, ɛɟɬɨɧ 
B22,5, ɨɛɴɟɦ 1,00 

ɦ3, ɪɚɫɯɨɞ 
ɚɪɦɚɬɭɪɵ 50,59 ɤ 

ɲɬ 12 
1449,6

9 
   

1449,6
9 

17396,
28 

   
17396,

28 
  

40 
Ɏɋɋɐ 

05.1.06.04-
1574 

ɉɥɢɬɵ ɩɟɪɟɤɪɵɬɢɹ 
ɦɧɨɝɨɩɭɫɬɨɬɧɵɟ ɉɄ 
72.12-8AɬVɌ, ɛɟɬɨɧ 
B22,5, ɨɛɴɟɦ 1,00 

ɦ3, ɪɚɫɯɨɞ 
ɚɪɦɚɬɭɪɵ 63,56 ɤɝ 

ɲɬ 28 
1485,4

1 
   

1485,4
1 

41591,
48 

   
41591,

48 
  

41 

Ɏɋɋɐ 
05.1.06.04-

1578 

ɉɥɢɬɵ ɩɟɪɟɤɪɵɬɢɹ 
ɦɧɨɝɨɩɭɫɬɨɬɧɵɟ ɉɄ 
72.15-8AɬVɌ, ɛɟɬɨɧ 
B22,5, ɨɛɴɟɦ 1,33 

ɦ3, ɪɚɫɯɨɞ 
ɚɪɦɚɬɭɪɵ 77,12 ɤɝ 

ɲɬ 201 
1859,8

9 
   1859,8

9 
373837

,89 
   373837

,89 
  

ɂɬɨɝɨ ɩɪɹɦɵɟ ɡɚɬɪɚɬɵ ɩɨ ɪɚɡɞɟɥɭ ɜ ɛɚɡɢɫɧɵɯ ɰɟɧɚɯ: 
516857

,00 
7165,3

4 
1195
1,92 

1791,
08 

497739
,73 

 754,54 

ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ ɫ ɭɱɟɬɨɦ ɢɧɞɟɤɫɚ 1 ɤɜɚɪɬɚɥɚ 2020 ɝ: 431058
7,35 

59758,
93 

9967
9,05 

1493
7,62 

415114
9,37 

 754,54 

ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ 83660,
14       

ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ 48552,
76       

ɂɬɨɝɨ ɩɨ ɜɫɟɦɭ ɪɚɡɞɟɥɭ 444280
0,25       
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42 ɎȿɊ 07-
05-014-02 

ɍɫɬɚɧɨɜɤɚ 
ɩɥɨɳɚɞɨɤ ɦɚɫɫɨɣ 

ɛɨɥɟɟ 1 ɬ 

100 
ɲɬ 

0,11 8675,4 
2201,7

3 
5974,6

4 
921,6

4 
499,03 954,29 242,19 

657,2
1 

101,3
8 

54,89 237 26,07 

43 
Ɏɋɋɐ 

05.1.07.25-
0003 

Ʌɟɫɬɧɢɱɧɚɹ 
ɩɥɨɳɚɞɤɚ 2Ʌɉ 

22.12-4-ɤ, ɛɟɬɨɧ 
B15, ɨɛɴɟɦ 0,414 

ɦ3, ɪɚɫɯɨɞ 
ɚɪɦɚɬɭɪɵ 16,27 ɤɝ 

ɲɬ 6 
1086,0

6 
   

1086,0
6 

6516,3
6 

   
6516,3

6 
  

44 
Ɏɋɋɐ 

05.1.07.25-
0006 

Ʌɟɫɬɧɢɱɧɚɹ 
ɩɥɨɳɚɞɤɚ 2Ʌɉ 

22.18-4-ɤ, ɛɟɬɨɧ 
B15, ɨɛɴɟɦ 0,467 

ɦ3, ɪɚɫɯɨɞ 
ɚɪɦɚɬɭɪɵ 20,52 ɤɝ 

ɲɬ 5 
1275,8

1 
   

1275,8
1 

6379,0
5 

   
6379,0

5 
  

45 
ɎȿɊ 07-

05-014-04 

ɍɫɬɚɧɨɜɤɚ ɦɚɪɲɟɣ 
ɛɟɡ ɫɜɚɪɤɢ ɦɚɫɫɨɣ 

ɛɨɥɟɟ 1 ɬ 

100 
ɲɬ 

0,12 
8054,6

5 
1995,4 

5742,1
7 

897,8
8 

317,08 966,56 239,45 
689,0

6 
107,7

5 
38,05 220 26,4 

46 
Ɏɋɋɐ 

05.1.07.09-
0002 

Ʌɟɫɬɧɢɱɧɵɟ ɦɚɪɲɢ 
1ɅɆ 27.11.14-4, 

ɛɟɬɨɧ B22,5, ɨɛɴɟɦ 
0,531 ɦ3, ɪɚɫɯɨɞ 

ɚɪɦɚɬɭɪɵ 14,77 ɤɝ 

ɲɬ 12 
1245,0

6 
   

1245,0
6 

14940,
72 

   
14940,

72 
  

47 
ɎȿɊ 07-

05-016-02 

ɍɫɬɪɨɣɫɬɜɨ 
ɦɟɬɚɥɥɢɱɟɫɤɢɯ 
ɨɝɪɚɠɞɟɧɢɣ ɫ 
ɩɨɪɭɱɧɹɦɢ ɢɡ 

ɯɜɨɣɧɵɯ ɩɨɪɨɞ 

100 ɦ 0,34 
17569,

44 
1289,0

8 
218,16 33,5 

16062,
2 

5973,6
1 

438,29 74,17 11,39 
5461,1

5 
134 45,56 

48 
Ɏɋɋɐ 

11.1.01.15-
0011 

ɉɨɪɭɱɧɢ ɢɡ 
ɞɪɟɜɟɫɢɧɵ, ɉ-1, 

ɫɟɱɟɧɢɟ 26x54 ɦɦ 
ɦ 34,68 15    15 520,2    520,2   

ɂɬɨɝɨ ɩɪɹɦɵɟ ɡɚɬɪɚɬɵ ɩɨ ɪɚɡɞɟɥɭ ɜ ɛɚɡɢɫɧɵɯ ɰɟɧɚɯ: 
516857

,00 
7165,3

4 
1195
1,92 

1791,
08 

497739
,73 

 754,54 

ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ ɫ ɭɱɟɬɨɦ ɢɧɞɟɤɫɚ 1 ɤɜɚɪɬɚɥɚ 2020 ɝ: 431058
7,35 

59758,
93 

9967
9,05 

1493
7,62 

415114
9,37 

 754,54 
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№ 
ɞɨɤɭ
ɦɟɧɬɚ

П
ГС

ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ 83660,
14       

ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ 48552,
76       

ɂɬɨɝɨ ɩɨ ɜɫɟɦɭ ɪɚɡɞɟɥɭ 444280
0,25       

ɂɬɨɝɨ ɩɨ ɫɦɟɬɟ: 

ɂɬɨɝɨ ɩɪɹɦɵɟ ɡɚɬɪɚɬɵ ɩɨ ɫɦɟɬɟ ɜ ɛɚɡɢɫɧɵɯ ɰɟɧɚɯ: 
245474

7,16 
103103

,10 
7740
1,61 

1201
9,23 

227424
2,45 

 
1

1953,8
8 

ɂɬɨɝɨ ɩɨ ɫɦɟɬɟ ɫ ɭɱɟɬɨɦ ɢɧɞɟɤɫɚ 1 ɤɜɚɪɬɚɥɚ 2020 ɝ (8,34): 
204725
91,31 

859879
,87 

6455
29,43 

1002
40,42 

189671
82,01 

 
1

1953,8
8 

ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ (112%) 1075334,72      
ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ (65%) 624078,18      
ɂɬɨɝɨ ɜ ɰɟɧɚɯ ɧɚ 1 ɤɜɚɪɬɚɥ 2020 ɝ: 22172004,21      
Ɂɚɬɪɚɬɵ ɧɚ ɜɪɟɦɟɧɧɵɟ ɡɞɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ (1,1%): 243892,05      
ɂɬɨɝɨ ɫ ɡɚɬɪɚɬɚɦɢ ɧɚ ɜɪɟɦɟɧɧɵɟ ɡɞɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ: 22415896,25      
Ɂɚɬɪɚɬɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɩɪɨɢɡɜɨɞɫɬɜɨɦ ɪɚɛɨɬ ɜ ɡɢɦɧɟɟ ɜɪɟɦɹ (1,7%): 381070,24      
ɂɬɨɝɨ ɫ ɡɚɬɪɚɬɚɦɢ, ɫɜɹɡɚɧɧɵɦɢ ɫ ɩɪɨɢɡɜɨɞɫɬɜɨɦ ɪɚɛɨɬ ɜ ɡɢɦɧɟɟ ɜɪɟɦɹ: 22796966,49      
ɇɟɩɪɟɞɜɢɞɟɧɧɵɟ ɡɚɬɪɚɬɵ (2%): 455939,33      
ɂɬɨɝɨ ɫ ɧɟɩɪɟɞɜɢɞɟɧɧɵɦɢ ɡɚɬɪɚɬɚɦɢ: 23252905,82      
ɇȾɋ (20%): 4650581,16      
ȼɫɟɝɨ ɩɨ ɫɦɟɬɟ: 27903486,98      
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План кровли

Водоизоляционный ковер 
Грунтовка
Стяжка по уклону из цем-песчаного раствора М150 - 30 мм
Разделительный слой пергамин ГОСТ 2697-83 изм. №1
Плиты ТЕХНО РУФ В 50 - 30 мм
Плиты ТЕХНО РУФ Н 30 - 100 мм
Пароизоляция - Линокром ТПП (ТУ 5774-002-13157915-98)
Затирка из цем-песчаного раствора М150 - 10 мм
Ж/б плита основания - 220 мм

60069004006600600

6850 6850

13700

250

1

2

3

Изоляционная
саморасширяющая

 паропронизаемая лента
Герметик

Облицовка откоса ПВХ

Анкерная пластина

Антисептированная доска

Пенный утеплитель

Отлив

Гидроизоляционная
паропроницаемая лента

Пенный утеплитель

Подоконная доска ПВХ
60

120

20

120 380 20

Анкерная пластина
Антисептированная доска

Пароизоляционная лента

Пароизоляционная лента

Опорный брусок

А

660

3
1

Условные обозначения

Уголок 120х120 мм
Ж/б перемычка

- Кирпич КоЛПо 1НФ/100/2,0/50 по ГОСТ 530-2012

- Металличерепица МП Монтеррей ТУ 5285-001-45859820-97

- Декоративная плитка под натуральный камень

Примечание:
1. Проектная документация выполнена в соответствии с действующими строительными,
технологическими и санитарными нормами и предусматривают мероприятия, обеспечивающие
надежность, пожарную безопасность и устойчивую работу объекта в чрезвычайных ситуациях, защиту
окружающей среды при его эксплуатации и отвечает требованиям "Градостроительного кодекса РФ".
2. Климатические условия:
Площадка строительства расположена в п. Емельяново Красноярского края.

- строительно-климатический подрайон 1В (СП 131.13330.2018);
- расчетное значение снегового покрова - 1.5 кН/м2, III снеговой район (СП 20.13330.2016);
- нормативное значение ветрового давления - 0,38 кПа, III ветровой район (СП 20.13330.2016);
- сейсмичность площадки строительства - 6 баллов (СП 14.13330.2018).

3. Характеристика здания:
- уровень ответственности здания - II;
- класс функциональной пожарной опасности - Ф1.3;
- степень огнестойкости здания - II;
- класс конструктивной пожарной опасности - C1.

4. За относительную отметку 0.000 принят уровень чистого пола первого этажа.

Ур.з.

Ур.з.

Ур.з.
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14,958,4

6,09

Кухня
Жилая

комната

Прихожая

2730

15003320

3
14
0

7
10

4
0
9
0

16
0
0

2060920

120

120

14,95

35,491
39,74

1

1

1

7,12
3,46

Кладов.

10,31 14,21

4,07

Кухня
Жилая

комната

Прихожая

2780

3
0
2
0

17
5
0

16
0
0 5
2
0

7
10

5
10

3
9
5
0

7
10

2560 920

12
9
0

260

14,21

39,171
46,06

1

1

1

1

2

780

3440

9
2
0

5
2
0
0

380

2300

15
0
0

Кладов.

2,3

9,42

10,7217,11,27

2,6

10,76

Кухня Спальня

Общая
комната

Прихожая

2960

16
0
0

4
8
9
0

7
10

6
4
0
7
10

1700 920 1120 1210 1220

920

7
10

1790

27,82

54,172
57,08

1

1

1

1

1500 6130 1500
2

6120 66106610

1 2 4 6 8 11

1 3 5 7 9 11

10

650

380

650 1310 1680 1870 1420 2700 380131016801605845780780845160516801310650

380

65013101680187014202700380

380 275070007260724070002750450 450

34000

1300

380

78013101680985845780380 985 1265 390

380

460 1310 1040

380

520 1310 1960 1290 520 1420 1310 460

380

390 1405 845 1300

380

780 1310 1680 985 845 780 380

3

5
2
0
0

3
6
9
0

3
6
9
0

6830 6920 6500 6920450 6830 450

34000

План на отметке 0.000 План типового этажа

150 100 100

8
0

Фартук из оцинкованной кровельной стали

Дополнительный слой
кровельного материала

40160

Дюбель

ШурупСлив

Костыль

Антисептированный деревянный брус

Прокладка
из рулоннного битумного материала

Ж/б плита перекрытия

260 120

380

1
11

1

1

1

Примечание:
1. Работать совместно с листом 1.
2. Работы по устройству кровли выполнять согласно СП 17.13330.2017.
3. Площади и габаритные размеры указаны с учетов толщины

отделочного слоя стен и перегородок
4. Толщина отделочного слоя по кирпичу - 20 мм.
5. Спецификация заполнения оконных и дверных проемов приведены в

пояснительной записке.
6. Ведомость перемычек, спецификации отделки помещений смотреть

в пояснительной записке.

6
0
0

5%

-2,880

Асфальтобетон - 30 мм
Бетон класса В10 - 100 мм - 150 мм

Утрамбованный грунт
 с добавлением щебня

Бордюрный камень

-2,600

Гидроизоляция

Фундаментный блок

60020

1000

2
0

2
1

Ур.з.
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ФГАОУ ВО "Сибирский федеральный университет"
Инженерно-строительный институт

Изм. Кол. уч. Лист № док. Подп. Дата
Разработал Кирпичева А.Д. Кирпичный 5-ти этажный жилой дом в осях

V-IV по пер. Почтовый, 7а в п. Емельяново
Емельяновского р-на.

Стадия Лист Листов
Консультант Ластовка А.В.

3 7
Руководитель Терехова И.И.

Консультант Якшина А.А Схема расположения плит перекрытия на отм. +1.000;
Плита П1; Каркас КР1; Разрезы 1-1, 2-2, 3-3, 4-4;

Спецификация элементов; Сетки С1, С2; План
простенка, расчетные схемы плиты и простенка

СМиТСН. контроль Якшина А.А.
Зав. кафедры Енджиевская И.Г.

Вз
ам
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нв

. №
По

дп
ис

ь 
и 

да
т

а
Ин

в.
 №

 п
од

л.

Со
гл

ас
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ан
о

6830

7000 7250

14
6

5
0

12
0

0
5

6
5

0
6

8
5

0
9

5
0

65006920

70007250

12
0

0
5

6
5

0
6

8
5

0
9

5
0

6920

27502750

6830

П1

П1

П1

П1

П1

П1

П1

П1

П1

П1

П5 П1 П1 П1 П1 П1 П1П2 П2 П2 П2П1П1П1П3 П3
П3 П3

П4 П4155140

П7 П7

140

П6 П6 200200

П1 П1

П1 П1П1П5П1 П1П1П5

Лестничная клетка

А2

2 4 6 8 10 111

А

Б

В

Г

Д

1 3 5 7 9 11

А2
2.140-1, в.1

170
П8

15
0

0

Верх плиты на 
отм. -0.250 (мусорокамера)

П9
низ на отм.

+0.700 80

155 90 90

П 10

П1

П2 П2

П2 П2

низ на отм. -0.700

низ на отм. 
 -1.700

12
0

12
0

18
5

18
5

120

120 120

120

12
0

12
0

12
0

12
0

120
120

18
5

П10

80

Плиты

НаименованиеОбозначение  Кол.Поз.

1.041.1-2, вып.12 28 3275
П1

П2

ПК68.15-7а IVт

Анкеры 

ф10АI ГОСТ 5781-82* L =500 0,31

54

А1

А2 0,56

П3

П4

П5

П6

П7

ф10АI ГОСТ 5781-82* L =900200150

150

510

58

Шифр 8187-92 ПК68.12-8а IVт 2875

ПК56.15 -6аIVт 2650

ПК68.18.-8а IVт 4000

1490

8

4

2

3

2

2

1.141-1, вып.60 ПК42.12-6т

Шифр 8187-92

1.041.1-2, вып.1

1080

1.241-1, вып.45 П 72.12-6аIIIв 2575

1.141-1, вып.60 ПК30.12-6т

П8 ККЖиМК ПК38-15-8 1 1700

П9 1 870

П10 114521.141-1, вып.60 ПК24.15-6т

1.141-1, вып.60 ПК24.12-8т

Спецификация к схеме  элементов
 перекрытия на отм. +1.000

Примеча-
ние

Масса
ед. кг

КР1

С2

С1

Плита П1

q = 14,30 кН/м

38065013101680187014202700380

1 2 4

2750 7000

В

Г

Д

12
0

0
5

6
5

0
5

9
0

3270

3
9

7
5

Апр

1

1

А

2 14

+0,750

+2,185

+3,550

+4,985

+6,350

+7,785

+9,150

+10,585

+11,950

+13,385

27507000

9750

Схема расположения элементов перекрытия на отм. +1.000 План кирпичного простенка

Вид А

14
9

0

6850

2

2

4

2

1

1

1

1

3

4

1

1

1

1

2

3

Плита ПК68.15-7а IVт

Сборочные единицы

1

2

3

4

5

1460

1490

185 370 370 370

5

4

4

4-4

КР1

Детали

2-2

33

11 1 1

4 4

2

40 250

190

40250

190

15

15Линия сгиба

Линия сгиба

8

9

8

шаг 100
8

8

9

шаг 50

25

25

100100

10

шаг 300

11

шаг 200

11

10

25 25

25

25
6

шаг 100

7

7

6

2

14 1

2

4

2
2

0

6850

3 3

3-3

e0

0,000

2,800

2
2

0
8

0
2

2
0

8
0

120

140

380

2
5

0
0

N

2
8

0
0

1-1 Расчетная схема
простенка

Расчетная схема плиты

6

7

С1

Детали

8

9

С2

Детали

10

11

Материалы

Каркас КР1 0,88

1 1,51Сетка С2

8

Сетка С1 8,03

4 1,07Монтажная петля

2

5 8,26

23 0,02

2 0,21

23 0,13

8 0,63

8 0,04

7 0,17

1,28

∅14 А600 l =6810 м

1.041.1-3, вып.4

1.041.1-3, вып.4

1.041.1-3, вып.4

1.041.1-3, вып.4

∅4 B500C l =200 м

∅4 B500С l =2250 м

∅4 B500С l =1450 м

∅4 B500С l =6800 м

∅4 B500С l =450 м

∅4 B500С l =1830 м

Бетон класса В25, F1200, W8

ГОСТ 34028-2016

ГОСТ Р 52544-2006

ГОСТ Р 52544-2006

ГОСТ Р 52544-2006

ГОСТ Р 52544-2006

ГОСТ Р 52544-2006

ГОСТ Р 52544-2006

1. Монтаж плит перекрытия вести в соотвествии с указаниями серий
1.041.1; 1.141-1; требованиями СП 70.13330.2012.

2. Плиты укладывать по выровненному слою цемнтно-песчаного раствора
марки 200 толщиной 10 мм, уложенному непосредственно перед монтажом.

3.  Крепления плит перекрытия к стенам анкерами выполнить сразу после
их установки и проверки правильности проектного положения.

4. швы между плитами очистить от мусора и тщательно заделать на всю
высоту бетоном класса В15 на мелком заполнителе после выверки правильности
их установки и приемке сварных соединений.

5. Пустоты в торцах плит перекрытия в местах опирания должны быть
заделаны бетонными вкладышами в заводских условиях.

6. Вышележащую кладку выполнять только после проверки правильности
установки плит перекрытий, их анкеровки и выполнения антикоррозионной
защиты соединительных и монтажных изделий и сварных швов.

7. Необходимые отверстия для пропуска сетей инженерного оборудования
выполнить по месту, не нарушая ребер плит, с последующей заделкой их
цементным раствором марки 100.

8. Сварку производить электродами типа 342А по ГОСТ 9467-75*.

18
0 R82

R20 R20

6
4

250 250

30 30 Б

Монтажная петля

Вид Б

А1

А2
А1 А1

А1

А1
А1

А1

А2

150

м3
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Инженерно-строительный институт

Изм. Кол. уч. Лист № док. Подп. Дата
Разработал Кирпичева А.Д. Кирпичный 5-ти этажный жилой дом в осях
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Емельяновского р-на.

Стадия Лист Листов
Консультант Чайкин Е.А.
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Руководитель Терехова И.И.

Консультант Якшина А.А Схема расположения элементов фундамента; Разрез 1-1;
Схема расположения ФБС; Инженерно-геологическая колонка;

Каркас КР1; Монолитный пояс; Спецификация элементов;
Ведомость расхода стали

СМиТСН. контроль Якшина А.А.
Зав. кафедры Енджиевская И.Г.
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6830 6920
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0

0
6

8
5

0
9

5
0

6920

12940

68306500

2750 7000 7250 27507250 7000

240

5
6

5
0

800

4
3

0

800

800

3 5 7 9 111

Б

В

Г

Д

А

1 2 4 6 8 10 11

3
4

0
0

3
4

0
0

4080
4080

7
5

0 15
0

0

750

7
5

0 15
0

0

750

1500

7
5

0 15
0

0

750

1500

7
5

0 15
0

0

750

1500

7
5

0 15
0

0

750

1500

750

1500

7
5

0

2920

3
4

0
0

Б/В

14
0

0

400

800 800 800 800 800178015808940158071002010800 4520 2010 800

7
8

0
14

4
4

0
15

6
0

7
8

0
14

4
4

0

14
0

0

9
0

0

800

8
0

0

800 783 800 1410 1907 800

10
8

0

5
3

5
0

8
3

7
0

2
0

0
0 10

0
0

18
4

0

3
4

4
0

800800800 9003600800233035205860 800

1400

590

14
0

0

4
3

0

1500

14
0

0

4
3

0 1400

500

14
0

0

4
3

0

8
0

0

800

14
0

0

4
3

0

14
0

0

4
3

0

500

5860800

17
9

0

3520

2
8

2
0

8
0

0

8
0
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8

0
0

8
0

0

3
0

8
6
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9

2
0

2
7

4
0
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8

0

3
5

2
0

ФП5

ФП4

ФП1ФП1 ФП1

ФП1
ФП1

ФП1 ФП1 ФП1

ФП2

ФП2

ФП1
ФП3 ФП3 ФП3 ФП2

ФП2

ФП2

ФП2

ФП3

ФП1

ФП1

ФП2

ФП1

ФП2

ФП1 ФП1

ФП1

ФП2

ФП5

ФП1

ФП1 ФП1

ФП2 ФП2

ФП1

ФП2

ФП2

ФП1

ФП2

ФП2

ФП1

ФП1

ФП2

ФП2
ФП4

ФП6

ФП5

ФП4

ФП1

Фундаментные плиты

НаименованиеОбозначение  Кол.Поз.

ГОСТ 13580-85 51 400ФП1 ФЛ8.8-4

685

1395

685

1040

46

5

14

53

6 2110

2 2400

3 4050

25009

Спецификация к схеме расположений элементов
фундамента

Примеча-
ние

Масса
ед. кг

Схеме расположений элементов фундамента

Ф
П5

ФП4

ФП7

ФП6 ФП4 ФП4

ФП6

ФП8

Ф
П5

ФП4

ФП5

ФП4

ФП6 ФП6ФП4 ФП4

ФП5 ФП5 ФП5 ФП5 ФП5 ФП5

ФК1

ФК1 ФК1

ФК1

ФК1
ФК1

ФК1

ФК1

ФК1

ФК1

ФП9

200

400

В

х

1

Гидроизоляция

2000

1000 1000

-3,300

-4,200

5
0

0
3

0
0

Монолитный пояс

1

1

Разрез 1-1

15
0

ФП8
Песчаная

подготовка

Схема раскладки элементов фундамента по оси 11

1 1 1 1 1

6850

Б В Г

5650

1 1 1 1 1 2

1 1 1 1 1 2

1 1 1 1 1 2

1 1 1 1 1 2

1 1 1 1 1 2

180 180

600 580

470

1190

-4,200

-3,000

-0,600

1680
ФП5

4080

2 3

Монолитный пояс

КР1

КР1

7

8

шаг 150

7

8

50 50280

6

3
0

3
0

2
4

0

3
0

0

380

25 25

15
15

Ведомость расхода стали на фундамент , кг

Марка элемента А400А240

Итого

Всего

Итого

Арматура класса

Изделия арматурные

Монолитный пояс

Арматурные сетки

∅10 ∅10∅8

1109,12

83,42

1109,12 773,12 773,12

83,42

1882,24

83,42

Блоки фундаментные

ГОСТ 13579-2018 ФБС 24.6.6.-т 1960

ГОСТ 13579-2018 ФБС 24.4.6.-т

ГОСТ 13579-2018 ФБС 9.4.6.-т

1300

470

ГОСТ 13579-2018 ФБС 9.6.6.-т 700

160

38

85

20

1

2

3

4

Инженерно-геологическая колонка

Условные обозначения

1

2

3

4

5

6

7

8

9

10

Почвенно-растительный слой

Суглинок тугопластичный,
мягкопластичный и пластичный

Суглинок гравелистый

Супесь твердая

Глина полутвердая

Монолитный пояс

Каркас 2,47

108,7

КР1

ГОСТ 34028-2016 0,1966

0,6227

0,1768

Примечание:
1.За относительную отметку -0,000 принята абсолютная отметка

213,95.

2. Грунтом основания является суглинок гравелистый c = 4 кПа, = 28,

E  = 22 МПа.
3. Под фундаментом устраивается песчанная подготовка толщиной 150

мм.
4. Обратную засыпку котлована выполнять слоями не пучинистого

грунта не более 0,3 м с уплотнением.
5. Не допускать промораживание грунтов в процессе строительства.

ФП2

ФП3

ФП4

ФП5

ФП6

ФП7

ФП8

ФК1

ГОСТ 13580-85

ГОСТ 13580-85

ГОСТ 13580-85

ГОСТ 13580-85

ГОСТ 13580-85

ГОСТ 13580-85

ГОСТ 13580-85

ГОСТ 24476-80

ФЛ8.12-4

ФЛ8.24-4

ФЛ14.8-4

ФЛ14.12-4

ФЛ14.24-4

ФЛ14.30-4

ФЛ20.24-4

1Ф15.8-3

ФП2
ФП1

∅10 А240 l = 300 мм

∅10 А400 l = 1 пог.м

∅10 А240 l = 270 мм

0,000

-0,600

-2,000

-2,620

-3,300

-7,000

-7,800

-9,300

-11,200

-12,800

-14,200

-15,500

-20,100

ФК1

Материалы

13,2Бетон класса В15, F1100, W4 м3

36,3Песок м3

ФП4

пог.м

ГОСТ 26633-2015

ГОСТ 8736-2014

ГОСТ 34028-2016

ГОСТ 34028-2016

ГОСТ 34028-2016 ГОСТ 34028-2016
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Схема производства работ

Технико-экономические показатели

Наименование

Объем работ

Трудозатраты

Выработка на одного рабочего в смену

Продолжительность работ

Количество смен

Максимальное число рабочих в смену

Ед. изм.

м3

чел-см

м3

дн.

смена

чел.

1570,04

Кол-во

1084,53

1,45

49

2

11

Наименование работ

Объем работ

Ед. изм. Кол-во

Затраты
труда,
чел.-см.

Продол-
жите-
ность

работы,
дн.

Число смен

Числен-
ность

рабочих в
смену

Состав бригады

Выгрузка и подача поддонов с керамическим
кирпичом, подача раствора

Установка, перестановка и разбор инвентарных
подмостей для кладки башенным краном

Кладка наружных и внутренних несущих
стен, перегородок из керамического

кирпича

1000

 шт

10 м3

кладки

1 м3

836,95

157,0

1570,04

6,08

20,51

616,88

2

2

2

3

8

4

11

39

4

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

Рабочие дни

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 Рабочие
дни

Количество
человек

График производства работ

Выгрузка, подача и монтаж железобетонных
перемычек, плит покрытий и лестниц башенным

краном
шт 709 85,84 2 611

Затраты
времени и

труда,
маш.-см.

41,01

18,25

18,91

26 27 28 29 30 31 32 33 34 35 36 37 38 39 40

26 27 28 29 30 31 32 33 34 35 36 37 38 39 40

8
12
16
20
24
28
32
36
40
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7
0
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К1 К2
3 3

4

1 1 1

22

1100 256 333 333 256 1100 256 333

200

4
4

8
16

0
0

4
0

0

К1 К2
3 3

4

4

700

1 - поддон с кирпичами
2 - мульда с раствором
3 - рабочее место каменщика
4 - наружная стена

2

1100

16
0

0

1

400 520

1

520

200

1

520

200

1

520

200

2

1100400

4
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4
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2
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60069004006600600
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П1

П1

П1

П5П1 П1 П1П2 П2 П1 П1 П1 П3 П3

П4

П7

П6

П1

П1 П1П1П5

Разрез 1-1
масштаб 1:200

1

1

Рабочее место и расположение звена
каменщика при кладке глухих стен

Рабочее место и расположение звена
каменщика при кладке простенков

Рабочее место и расположение звена
каменщика при кладке углов

Условные обозначения

12
0

0
12

0
0

0,000

+1,000

+2,100

Первый уровень подмостей

Второй уровень подмостей

Схема расстановки
подмостей на этаже

Схема складирования
железобетонных перемычек

400

не
 б

ол
ее

 2
00

0

Деревянные подкладки

Схема складирования кирпича

250х120х65

Схема складирования плит
перекрытия

Строп 4СК1-5,0

90°

Строп 4СК1-5,0

не
 б

ол
ее

 2
50

0

Деревянные подкладки

Деревянный поддон

Схема строповки
поддмостей

Схема строповки
ящика с раствором

12 14 16 18 20 22 24 25

36

38
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т
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Вылет, м

График грузоподъемности и
высоты подъема крана

<90°

Схема строповки
поддона с кирпичом

Строп 4СК1-3,2

Подстропок ВК - 3,2

Схема строповки плит перекрытия

Строп 4СК10-4

Подстропок ПК4-3,4

5
2

5
0

200-250

41 42 43 44 45 46 47 48 49

1,5 1,5 1,5 1,50,25 0,25

0,1 0,1 0,13 0,1 0,1 0,13

0,000

-4,200

-3,300

+1,360

+2,800

+5,600

+4,160

-1,580

-2,880

Ур.з.

43003600

4
5

0
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2
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5
0

R
3
6
0
0

R
3
6
0
0

КБ-306

25000
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1,5 1,5 1,5 1,50,25 0,25

0,1 0,1 0,13 0,1 0,1 0,13

0,4 0,4 1,2

1,5 1,5 1,5 1,50,25 0,25

0,1 0,1 0,13 0,1 0,1 0,13

0,4 0,4 1,2

1,5 1,5 1,5 1,50,25 0,25

0,1 0,1 0,13 0,1 0,1 0,13

0,4 0,4 1,2

1,5 1,5 1,5 1,50,25 0,25

0,1 0,1 0,13 0,1 0,1 0,13

0,4 0,4 1,2

1,5 1,5 1,5 1,50,25 0,25

0,1 0,1 0,13 0,1 0,1 0,13

0,4 0,4

1 эт 2 эт 3 эт 4 эт 5 эт 6 эт

11

6

16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16

8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8

12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12
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Машинист 6р - 1
Такелажник 2р - 2
Каменщик 4р - 2;

3р - 4; 2р - 2
Плотник 4р - 1; 2р

- 2

Монтажник 4р - 1;
3р - 2; 2р - 1;

Электросварщик
3р -1

Условные обозначения

ИПП-1

ИПП-1

ИПП-1

ИПП-1

ИПП-1

ИПП-1 ИПП-1 ИПП-1 ИПП-1 ИПП-1

ИПП-2

ИПП-2 ИПП-2

ИПП-2 ИПП-2

ИПП-2

ИПП-2

ИПП-2 ИПП-2

ИПП-2ИПП-2ИПП-2

ИПП-2 ИПП-2

ИПП-2

ИПП-2

ИПП-2

ИПП-2

ИПП-2

ИПП-1 - инвентарные подмости 2000х3500 мм

- инвентарные подмости 1500х1600 мм

- порядок установки плит перекрытий
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Технико-экономические показатели
Экспликация зданий и сооружений

Наименование Объем
Ед. Кол-во

Размеры в плане,
мм

Тип, марка или
краткое описание

№
п/п

1

2

3

4

5

6

7

Возводимое здание

Прорабская

Гардеробная

Помещение для отдыха и обогрева

Душевая

КПП

Столовая

1

1

1

1

1

1

1

шт

шт

шт

шт

шт

шт

шт

14650х34000

7500х3100

7500х3100

7400х3000

9000х3000

6000х3000

9000х3000

Строящееся

5055-4
Площадь территории строительной площадки

Площадь под постоянные сооружениями

Площадь под временными сооружениями

Площадь складов (открытых)

Протяженность временных дорог

Протяженность временных электросетей

Протяженность временных водопроводных сетей

Протяженность ограждения строительной площадки

м2

м2

м2

м2

км

км

км

км

10053,20

585,12

163,95

388,3

0,224

0,201

0,251

0,410
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ВО
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ВО
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ВО ВО
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ВО

ВО ВО

ВО ВО ВО ВО ВО ВО

W3

К1 К1 К1

К1
К1

К1
К1

К1

Городская сеть
канализации

Городская сеть
водопровода
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W
O
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2400
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289603400037666

8 Уборная 1шт 7500х3100

9 Мойка колес 1шт 5000х2400

Линия границы монтажной зоны

Зона обслуживания краном

Линия границы опасной зоны работы крана

Направление движения автотранспорта

Временные дороги

Временное сооружение, бытовое помещение

Возводимое здание

Ограждение строительной площадки без
козырька

Ворота с калиткой

Знак ограничения скорости

Въездной стенд с транспортной схемой

Знак, предупреждающий о работе крана, с
поясняющей надписью

Временная воздушная ЛЭПW1

В0

К0

Временная пешеходная дорожка

Электрический щиток

Место первичных средств пожаротушения

Воздушная линия электропередачи

Условные обозначения

Мусороприемный бункер

Прожектор на опоре

Водопровод проектируемый
невидимый общего назначения

Пожарный гидрант

Канализация проектируемая невидимая
общего назначения

ПГ

10 5

Знак, запрещающий проходы и выходы

Трансформаторная подстанцияТП

Стенд с противопожарным инвентарем

Место хранения грузозахватных
приспособлений и тары

С.Г.З.П.

Место приема раствора и бетонаР-р бет.

Стенд со схемами строповки и таблицей
масс грузов

Навес над входом в здание

Приямок

Мойка для колес

1 Кирпич на поддоне

2 Железобетонная лестница

3 Железобетонные перемычки

4 Плиты перекрытия железобетонные

5055-1

312-00

ГОССД-6

ИКЗЭ-5

ГОССС-20

5055-27А

6
5
0
0

18000

ВО

ПГ

2000

ВО

Объектный строительный генеральный план М1:200

ул. 2 Борцов

123030
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