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ɊȿɎȿɊȺɌ 
 
ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «ɋɧɚɛɠɟɧɢɟ ɫɠɢɠɟɧɧɵɦ 

ɝɚɡɨɦ ɠɢɥɨɝɨ ɪɚɣɨɧɚ ɢ ɩɪɟɞɩɪɢɹɬɢɹ» ɫɨɞɟɪɠɢɬ 61 ɫɬɪɚɧɢɰɵ ɬɟɤɫɬɨɜɨɝɨ 
ɞɨɤɭɦɟɧɬɚ, 8 ɬɚɛɥɢɰ, 76 ɮɨɪɦɭɥ, 7 ɪɢɫɭɧɤɨɜ, 11 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ, 5 
ɥɢɫɬɨɜ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ ɮɨɪɦɚɬɚ Ⱥ1. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɉɊɈɉȺɇ, ȻɍɌȺɇ, ȽȺɁɈɉɊɈȼɈȾ, ɊȺɋɏɈȾ ȽȺɁȺ, 
ȽɂȾɊȺȼɅɂɑȿɋɄɂɃ ɊȺɋɑȿɌ, ȽɈɊȿɅɄȺ, ɆɈɇɌȺɀ, ɈȻȼəɁɄȺ 
ȺɊɆȺɌɍɊɕ, ɋɏȿɆɕ ȽȺɁɈɋɇȺȻɀȿɇɂə, ɌȿɏɇɈɅɈȽɂə ȼɈɁȼȿȾȿɇɂə 
ɂɇɀȿɇȿɊɇɕɏ ɋɂɋɌȿɆ. 

Ɉɛɴɟɤɬ ɝɚɡɨɫɧɚɛɠɟɧɢɹ – ɠɢɥɨɣ ɪɚɣɨɧ  
ɐɟɥɢ ɪɚɛɨɬɵ 
- ɪɚɡɪɚɛɨɬɤɚ ɩɪɨɟɤɬɚ ɝɚɡɨɫɧɚɛɠɟɧɢɹ ɧɚɫɟɥɟɧɢɹ ɢ ɤɨɬɟɥɶɧɨɣ; 
- ɪɚɫɱɟɬ ɝɚɡɨɧɚɩɨɥɧɢɬɟɥɶɧɨɣ ɫɬɚɧɰɢɢ, ɝɚɡɨɫɧɚɛɠɟɧɢɟ ɠɢɥɨɝɨ ɤɜɚɪɬɚɥɚ ɢ 

ɤɨɬɟɥɶɧɨɝɨ; 
- ɬɟɯɧɨɥɨɝɢɹ ɜɨɡɜɟɞɟɧɢɹ ɢɧɠɟɧɟɪɧɵɯ ɫɢɫɬɟɦ. 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɨɜ ɪɚɡɪɚɛɨɬɚɧ ɩɥɚɧ ɝɚɡɢɮɢɤɚɰɢɢ ɠɢɥɨɝɨ ɪɚɣɨɧɚ ɢ 

ɩɪɟɞɩɪɢɹɬɢɹ. ȼ ɢɬɨɝɟ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɛɵɥɢ ɭɫɬɚɧɨɜɥɟɧɵ ɪɚɫɯɨɞɵ 
ɝɚɡɨɩɨɬɪɟɛɥɟɧɢɹ ɞɥɹ ɛɵɬɨɜɵɯ ɧɭɠɞ ɧɚɫɟɥɟɧɢɹ, ɨɩɪɟɞɟɥɟɧɚ ɫɬɪɭɤɬɭɪɚ 
ɝɚɡɨɧɚɩɨɥɧɢɬɟɥɶɧɨɣ ɫɬɚɧɰɢɢ, ɜɵɩɨɥɧɟɧɵ ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɢ ɫɯɟɦɵ 
ɝɚɡɨɫɧɚɛɠɟɧɢɹ ɜɧɭɬɪɢɞɨɦɨɜɨɝɨ ɢ ɜɧɭɬɪɢɤɜɚɪɬɚɥɶɧɨɝɨ ɝɚɡɨɫɧɚɛɠɟɧɢɹ, 
ɜɧɭɬɪɢɰɟɯɨɜɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ ɤɨɬɟɥɶɧɨɣ, ɪɚɫɫɱɢɬɚɧɨ ɤɨɥɢɱɟɫɬɜɨ ɪɟɡɟɪɜɭɚɪɨɜ. 
Ɍɚɤɠɟ ɩɪɢɜɟɞɟɧɵ ɩɥɚɧɵ ɠɢɥɨɝɨ ɪɚɣɨɧɚ ɢ ɤɨɬɟɥɶɧɨɣ. Ɉɥ ɞɚ ɛɭ    

Ɋɚɡɞɟɥ ɬɟɯɧɨɥɨɝɢɢ ɜɨɡɜɟɞɟɧɢɹ ɢɧɠɟɧɟɪɧɵɯ ɫɢɫɬɟɦ ɫɨɞɟɪɠɢɬ ɪɹɞ 
ɪɟɤɨɦɟɧɞɚɰɢɣ ɩɨ ɦɨɧɬɚɠɭ ɢ ɢɫɩɵɬɚɧɢɹɦ ɝɚɡɨɩɪɨɜɨɞɚ, ɨɛɴёɦ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ, 
ɨɩɬɢɦɚɥɶɧɵɣ ɤɨɦɩɥɟɤɬ ɦɚɲɢɧ ɢ ɦɟɯɚɧɢɡɦɨɜ.  

ȼ ɤɚɱɟɫɬɜɟ ɫɪɚɜɧɟɧɢɹ ɜɚɪɢɚɧɬɨɜ ɩɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɪɟɡɟɪɜɭɚɪɨɜ ɫ 
ɟɫɬɟɫɬɜɟɧɧɵɦ ɢ ɢɫɤɭɫɫɬɜɟɧɧɵɦ ɢɫɩɚɪɟɧɢɟɦ ɝɪɭɩɩɨɜɨɣ ɪɟɡɟɪɜɭɚɪɧɨɣ 
ɭɫɬɚɧɨɜɤɢ. Ɇɚɦɚ, ɩɚɩɚ, ɢɣɷ, ɚɝɚ, ɭɨɥ, ɤɵɵɫ, ɤɢɶɢ, ɦɚɥ, ɛɚɪ, ɤɷɥ, ɵɥ, ɭɨɧɧɚ ɞɚ 
ɯɚɣɞɚɯ, Ȼɭ ɬɭɟɪɬ ɫɵɥɵ ɛɵɶɚ ɷɧ ɦɚɧɧɚ ɭɟɪɷɦɦɢɬɢɧ ɯɚɣɚɚɧɞɚ 5 
ɬɭɬɬɚɪɵɚɯɬɚɚɯɯɵɧ. Ɍɚɤ ɱɬɨ ɞɚɜɚɣ ɞɟɪɡɚɣ. 
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ȼȼȿȾȿɇɂȿ 
 
ɋɠɢɠɟɧɧɵɟ ɭɝɥɟɜɨɞɨɪɨɞɧɵɟ ɝɚɡɵ ɹɜɥɹɸɬɫɹ ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɵɦ 

ɬɨɩɥɢɜɨɦ ɞɥɹ ɛɵɬɨɜɵɯ ɢ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ, ɰɟɧɧɵɦ ɫɵɪɶɟɦ ɞɥɹ 
ɯɢɦɢɱɟɫɤɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. ɂɯ ɩɨɥɭɱɚɸɬ ɢɡ ɩɨɩɭɬɧɨɝɨ ɧɟɮɬɹɧɨɝɨ ɝɚɡɚ. ɗɬɢ 
ɝɚɡɵ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɝɚɡɨɫɧɚɛɠɟɧɢɹ ɝɨɪɨɞɨɜ ɢ ɩɨɫɟɥɤɨɜ, 
ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɞɚɥɟɤɨ ɨɬ ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɝɚɡɨɩɪɨɜɨɞɨɜ, ɧɟ ɢɦɟɸɳɢɯ ɩɥɨɬɧɨɣ ɢ 
ɦɧɨɝɨɷɬɚɠɧɨɣ ɡɚɫɬɪɨɣɤɢ. ɂ ɱɚɳɟ ɜɫɟɝɨ ɢɯ ɯɪɚɧɹɬ ɜ ɝɚɡɝɨɥɶɞɟɪɚɯ – ɫɩɟɰɢɚɥɶɧɵɯ 
ёɦɤɨɫɬɹɯ. ɉɨ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɦ ɩɨɤɚɡɚɬɟɥɹɦ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɩɚɧ-ɛɭɬɚɧ 
ɡɚɧɢɦɚɟɬ ɜɬɨɪɨɟ ɦɟɫɬɨ ɩɨɫɥɟ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ. ɋɠɢɠɟɧɧɵɣ ɝɚɡ ɹɜɥɹɟɬɫɹ ɛɨɥɟɟ 
ɷɤɨɥɨɝɢɱɧɵɦ ɱɟɦ ɞɢɡɟɥɶ ɢɥɢ ɦɚɡɭɬ.  

ɋɠɢɠɟɧɧɵɟ ɝɚɡɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɫɦɟɫɶ ɭɝɥɟɜɨɞɨɪɨɞɨɜ, ɜ ɨɫɧɨɜɧɨɦ 
ɩɪɨɩɚɧɚ ɢ ɛɭɬɚɧɚ, ɫ ɧɟɛɨɥɶɲɢɦ ɤɨɥɢɱɟɫɬɜɨɦ ɩɪɢɦɟɫɟɣ. Ɉɫɧɨɜɧɵɦɢ 
ɢɫɬɨɱɧɢɤɚɦɢ ɢɯ ɩɨɥɭɱɟɧɢɹ ɹɜɥɹɸɬɫɹ ɝɚɡɵ ɧɟɮɬɹɧɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ, 
ɩɪɢɪɨɞɧɵɟ ɝɚɡɵ ɝɚɡɨɤɨɧɞɟɧɫɚɬɧɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɢ ɝɚɡɵ ɩɪɨɦɵɲɥɟɧɧɵɯ 
ɩɪɟɞɩɪɢɹɬɢɣ ɩɨ ɩɟɪɟɪɚɛɨɬɤɟ ɧɟɮɬɢ. 

ɉɪɢɦɟɧɟɧɢɟ ɷɬɢɯ ɝɚɡɨɜ ɜ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɩɨɡɜɨɥɹɟɬ ɨɫɭɳɟɫɬɜɢɬɶ 
ɩɪɢɧɰɢɩɢɚɥɶɧɨ ɧɨɜɵɟ ɩɪɨɝɪɟɫɫɢɜɧɵɟ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢ ɷɮɮɟɤɬɢɜɧɵɟ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ. Ʉɪɨɦɟ ɬɨɝɨ, ɩɪɢɦɟɧɟɧɢɟ ɝɚɡɚ ɜ ɤɚɱɟɫɬɜɟ ɬɨɩɥɢɜɚ 
ɩɨɡɜɨɥɹɟɬ ɡɧɚɱɢɬɟɥɶɧɨ ɭɥɭɱɲɢɬɶ ɭɫɥɨɜɢɹ ɛɵɬɚ ɧɚɫɟɥɟɧɢɹ, ɩɨɜɵɫɢɬɶ ɫɚɧɢɬɚɪɧɨ-
ɝɢɝɢɟɧɢɱɟɫɤɢɣ ɭɪɨɜɟɧɶ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɫɜɟɫɬɢ ɤ ɦɢɧɢɦɭɦɭ ɡɚɝɪɹɡɧɟɧɢɟ 
ɜɨɡɞɭɲɧɨɝɨ ɛɚɫɫɟɣɧɚ ɜɪɟɞɧɵɦɢ ɜɵɛɪɨɫɚɦɢ. 

ɉɪɢ ɪɚɛɨɬɟ ɚɝɪɟɝɚɬɨɜ ɧɚ ɝɚɡɨɜɨɦ ɬɨɩɥɢɜɟ ɩɨɹɜɥɹɟɬɫɹ ɪɟɚɥɶɧɚɹ 
ɜɨɡɦɨɠɧɨɫɬɶ ɝɥɭɛɨɤɨɝɨ ɫɬɭɩɟɧɱɚɬɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɚɤɬɢɱɟɫɤɢ ɱɢɫɬɵɯ 
ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ.  

ɉɪɢ ɚɬɦɨɫɮɟɪɧɵɯ ɭɫɥɨɜɢɹɯ ɫɠɢɠɟɧɧɵɟ ɝɚɡɵ ɧɚɯɨɞɹɬɫɹ ɜ ɝɚɡɨɨɛɪɚɡɧɨɦ 
ɫɨɫɬɨɹɧɢɢ, ɚ ɩɪɢ ɩɨɜɵɲɟɧɢɢ ɞɚɜɥɟɧɢɹ ɢɥɢ ɩɪɢ ɫɧɢɠɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɨɧɢ 
ɩɪɟɜɪɚɳɚɸɬɫɹ ɜ ɠɢɞɤɨɫɬɶ. Ⱦɥɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɢ ɯɪɚɧɟɧɢɹ ɷɬɢ ɝɚɡɵ ɨɛɵɱɧɨ 
ɫɠɢɠɚɸɬɫɹ, ɚ ɢɫɩɨɥɶɡɭɸɬɫɹ ɭ ɩɨɬɪɟɛɢɬɟɥɟɣ ɜ ɝɚɡɨɜɨɣ ɮɚɡɟ. 

ȼ ɨɫɧɨɜɭ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢ ɪɚɫɱɟɬɚ ɫɢɫɬɟɦ ɫɧɚɛɠɟɧɢɹ ɫɠɢɠɟɧɧɵɦɢ 
ɭɝɥɟɜɨɞɨɪɨɞɧɵɦɢ ɝɚɡɚɦɢ ɩɨɥɨɠɟɧɵ ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɞɜɭɯɮɚɡɧɵɯ, 
ɦɧɨɝɨɤɨɦɩɨɧɟɧɬɧɵɯ ɫɢɫɬɟɦ ɫ ɭɱɟɬɨɦ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɪɚɫɩɨɥɨɠɟɧɢɹ 
ɝɚɡɨɫɧɚɛɠɚɟɦɵɯ ɨɛɴɟɤɬɨɜ.  

Ƚɚɡɨɫɧɚɛɠɟɧɢɟ ɞɚɜɚɣ ɭɟɪɷɬ ɷɪɷ ɞɶɷ. Ȼɭ ɩɪɟɞɡɚɳɢɬɚɝɚ ɛɚɪɚɚɪɵ ɨɥɨɪɨɝɭɧ 
ɭɨɧɧɚ ɛɢɥɛɷɤɤɢɧ ɞɚ? ɍɟɪɷɬ ɷɪɷ ɷɪɷ. 
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1 Ɋɚɫɱɟɬ ɱɢɫɥɟɧɧɨɫɬɢ ɧɚɫɟɥɟɧɢя 

 
ɉɨ ɪɟɤɨɦɟɧɞɚɰɢɢ ɋɇɢɉɚ «Ƚɚɡɨɫɧɚɛɠɟɧɢɟ» [1], ɞɥɹ ɬɨɝɨ ɱɬɨɛɵ 

ɨɩɪɟɞɟɥɢɬɶ ɝɚɡɨɩɨɬɪɟɛɥɟɧɢɟ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɱɢɫɥɟɧɧɨɫɬɶ ɧɚɫɟɥɟɧɢɹ ɠɢɥɨɝɨ 
ɪɚɣɨɧɚ, ɤɨɬɨɪɚɹ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 
FmN  , (1.1) 

 
ɝɞɟ ɬ – ɩɥɨɬɧɨɫɬɶ ɧɚɫɟɥɟɧɢɹ, ɬ = 500 ɱɟɥ/ɝɚ; 
      F – ɩɥɨɳɚɞɶ ɤɜɚɪɬɚɥɚ, ɝɚ. 

Ɋɚɫɱɟɬ ɱɢɫɥɟɧɧɨɫɬɢ ɧɚɫɟɥɟɧɢɹ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ 1.1. 
 

Ɍɚɛɥɢɰɚ 1.1 – Ɋɚɫɱɟɬ ɱɢɫɥɟɧɧɨɫɬɢ ɧɚɫɟɥɟɧɢɹ 

№ ɤɜɚɪɬɚɥɚ ɉɥɨɳɚɞɶ ɤɜɚɪɬɚɥɚ, ɝɚ 
ɉɥɨɬɧɨɫɬɶ 

ɧɚɫɟɥɟɧɢɹ, ɱɟɥ/ɝɚ 
Ʉɨɥɢɱɟɫɬɜɨ 

ɩɪɨɠɢɜɚɸɳɢɯ, ɱɟɥ 
1 7,22 

500 

3610 
2 5,25 2625 
3 7,00 3500 
4 4,75 2375 
5 6,88 3440 
6 5,50 2750 
7 5,17 2585 
8 16,17 8085 
9 10,25 5125 
10 7,79 3895 
11 4,80 2400 
12 5,25 2625 
13 5,25 2625 
14 7,25 3625 
15 8,20 4100 
16 1,76 880 
17 3,99 1995 
18 6,86 3430 
19 10,17 5085 
20 13,07 6535 
21 7,70 3850 
22 13,18 6590 
23 7,70 3850 
24 13,13 6565 
25 3,10 1550 

 ɂɬɨɝɨ: 93695 
 
ɂɬɨɝɨ ɱɢɫɥɟɧɧɨɫɬɶ ɧɚɫɟɥɟɧɢɹ ɜɫɟɝɨ ɝɨɪɨɞɚ ɫɨɫɬɚɜɥɹɟɬ 93695 ɱɟɥ.  
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2 Ɋɚɫɱɟɬ ɝɨɞɨɜɨɝɨ ɩɨɬɪɟɛɥɟɧɢя ɝɚɡɚ 
 
Ɋɚɫɱɟɬ ɝɨɞɨɜɨɝɨ ɝɚɡɨɩɨɬɪɟɛɥɟɧɢɹ ɩɪɨɢɡɜɨɞɹɬ ɩɨ ɧɨɪɦɚɦ ɧɚ ɤɨɧɟɰ 

ɪɚɫɱɟɬɧɨɝɨ ɩɟɪɢɨɞɚ ɫ ɭɱɟɬɨɦ ɩɟɪɫɩɟɤɬɢɜɵ ɪɚɡɜɢɬɢɹ ɝɨɪɨɞɫɤɢɯ ɩɨɬɪɟɛɢɬɟɥɟɣ 
ɝɚɡɚ. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɫɱɟɬɧɨɝɨ ɩɟɪɢɨɞɚ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɧɚ ɨɫɧɨɜɚɧɢɢ 
ɩɥɚɧɚ ɩɟɪɫɩɟɤɬɢɜɧɨɝɨ ɪɚɡɜɢɬɢɹ ɧɚɫɟɥɟɧɧɨɝɨ ɩɭɧɤɬɚ. 

ȼɫɟ ɜɢɞɵ ɝɨɪɨɞɫɤɨɝɨ ɩɨɬɪɟɛɥɟɧɢɹ ɝɚɡɚ ɦɨɠɧɨ ɫɝɪɭɩɩɢɪɨɜɚɬɶ ɫɥɟɞɭɸɳɢɦ 
ɨɛɪɚɡɨɦ: ɦɚɚɦɚ 

1) ɛɵɬɨɜɨɟ ɩɨɬɪɟɛɥɟɧɢɟ (ɩɨɬɪɟɛɥɟɧɢɟ ɝɚɡɚ ɜ ɤɜɚɪɬɢɪɚɯ); ɜɨɡɪɚɫɬ 
2) ɩɨɬɪɟɛɥɟɧɢɟ ɜ ɤɨɦɦɭɧɚɥɶɧɵɯ ɢ ɨɛɳɟɫɬɜɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɹɯ; ɝɨɞɵ 
3) ɩɨɬɪɟɛɥɟɧɢɟ ɧɚ ɨɬɨɩɥɟɧɢɟ ɢ ɜɟɧɬɢɥɹɰɢɸ ɡɞɚɧɢɣ; ɥɟɬɹɬ 
4) ɩɪɨɦɵɲɥɟɧɧɨɟ ɩɨɬɪɟɛɥɟɧɢɟ. ɦɢɦɨ 
ɉɨɬɪɟɛɥɟɧɢɟ ɝɚɡɚ ɧɚ ɨɬɨɩɥɟɧɢɟ ɢ ɜɟɧɬɢɥɹɰɢɸ ɡɞɚɧɢɣ, ɚ ɬɚɤɠɟ 

ɩɪɨɦɵɲɥɟɧɧɨɟ ɩɨɬɪɟɛɥɟɧɢɟ ɜ ɛɚɥɚɧɫɟ, ɫɨɫɬɚɜɥɟɧɧɨɦ ɞɥɹ ɫɠɢɠɟɧɧɨɝɨ ɝɚɡɚ, 
ɨɛɵɱɧɨ ɨɬɫɭɬɫɬɜɭɸɬ. ɇɟ ɠɢɜɢ ɤɚɤ ɤɭɤɥɚ, ɞɭɦɚɣ, ɱɭɜɫɬɜɭɣ, ɥɟɬɢ. 

Ɋɚɫɱɟɬ ɪɚɫɯɨɞɚ ɝɚɡɚ ɧɚ ɛɵɬɨɜɵɟ, ɤɨɦɦɭɧɚɥɶɧɵɟ ɢ ɨɛɳɟɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 
ɫɚɦɨ ɫɨɛɨɣ ɹɜɥɹɟɬɫɹ ɫɥɨɠɧɨɣ ɡɚɞɚɱɟɣ, ɬɚɤ ɤɚɤ ɤɨɥɢɱɟɫɬɜɨ ɝɚɡɚ, ɪɚɫɯɨɞɭɟɦɨɝɨ 
ɷɬɢɦɢ ɩɨɬɪɟɛɢɬɟɥɹɦɢ, ɡɚɜɢɫɹɬ ɨɬ ɪɹɞɚ ɮɚɤɬɨɪɨɜ: ɝɚɡɨɨɛɨɪɭɞɨɜɚɧɢɹ, 
ɛɥɚɝɨɭɫɬɪɨɣɫɬɜɚ ɢ ɧɚɫɟɥɟɧɧɨɫɬɢ ɤɜɚɪɬɢɪ, ɝɚɡɨɨɛɨɪɭɞɨɜɚɧɢɹ ɝɨɪɨɞɫɤɢɯ 
ɭɱɪɟɠɞɟɧɢɹɦɢ ɢ ɩɪɟɞɩɪɢɹɬɢɹɦɢ, ɨɯɜɚɬɚ ɩɨɬɪɟɛɢɬɟɥɟɣ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɦ 
ɝɨɪɹɱɢɦ ɜɨɞɨɫɧɚɛɠɟɧɢɟɦ ɢ ɨɬ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ. Ȼɨɥɶɲɢɧɫɬɜɨ ɷɬɢɯ 
ɮɚɤɬɨɪɨɜ ɧɟ ɩɨɞɞɚɟɬɫɹ ɬɨɱɧɨɦɭ ɭɱɟɬɭ, ɩɨɷɬɨɦɭ ɩɨɬɪɟɛɥɟɧɢɟ ɝɚɡɚ 
ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɫɪɟɞɧɢɦ ɧɨɪɦɚɦ, ɪɚɡɪɚɛɨɬɚɧɧɵɦ ɜ ɪɟɡɭɥɶɬɚɬɟ ɦɧɨɝɨɥɟɬɧɟɝɨ 
ɨɩɵɬɚ. 

Ɉɩɪɟɞɟɥɹɟɦ ɤɨɥɢɱɟɫɬɜɨ ɠɢɬɟɥɟɣ, ɱɟɥ, ɢɫɩɨɥɶɡɭɸɳɢɯ ɝɚɡ ɞɥɹ 
ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɩɢɳɢ, ɩɨ ɮɨɪɦɭɥɟ 

 
Nxn

x
 , (2.1) 

 
ɝɞɟ x – ɞɨɥɹ ɤɜɚɪɬɢɪ, ɢɦɟɸɳɢɯ ɝɚɡɨɜɭɸ ɩɥɢɬɭ, ɪɚɜɧɚɹ 0,85; 
      N – ɤɨɥɢɱɟɫɬɜɨ ɠɢɬɟɥɟɣ, ɱɟɥ, ɬɚɛɥɢɰɚ 1.1. 

Ʉɨɥɢɱɟɫɬɜɨ ɠɢɬɟɥɟɣ, ɱɟɥ, ɢɫɩɨɥɶɡɭɸɳɢɯ ɝɚɡ ɧɚ ɝɨɪɹɱɟɟ ɜɨɞɨɫɧɚɛɠɟɧɢɟ, 
ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ ɮɨɪɦɭɥɟ 

 
Nɭɩ

ɭ
 , (2.2) 

 
ɝɞɟ ɭ – ɞɨɥɹ ɤɜɚɪɬɢɪ, ɫ ɝɨɪɹɱɢɦ ɜɨɞɨɫɧɚɛɠɟɧɢɟɦ ɨɬ ɝɚɡɨɜɵɯ ɜɨɞɨɧɚɝɪɟɜɚɬɟɥɟɣ, 
ɪɚɜɧɚ 0,8; 
      N – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ (2.1). 
 

Ɉɩɪɟɞɟɥɹɟɦ ɧɢɡɲɭɸ ɦɚɫɫɨɜɭɸ ɬɟɩɥɨɬɭ ɫɝɨɪɚɧɢɹ, ɤȾɠ/ɤɝ, ɩɨ ɮɨɪɦɭɥɟ 
 

Ɋ

ȻɍɌНȻɍɌ

Ɋ

ɉɊНɉɊ

Ɋ

Н
QКQКQ

)()(
 , (2.3) 
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ɝɞɟ КɉɊ ɢ КȻɍɌ – ɞɨɥɹ ɩɪɨɩɚɧɚ ɢ ɛɭɬɚɧɚ, КɉɊ = 0,85, КȻɍɌ = 0,15; 

       Н

ɉɊɊ
Q

)(
 ɢ  Н

ȻɍɌɊ
Q

)(
– ɧɢɡɲɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ, ɤȾɠ/ɤɝ, ɞɥɹ ɠɢɞɤɨɣ ɮɚɡɵ 

 Н

ɉɊɊ
Q

)(
= 46300 ɤȾɠ/ɤɝ,  Н

ȻɍɌɊ
Q

)(
= 47330 ɤȾɠ/ɤɝ. 

 

4733015,04630085,0 Ɋ

Н
Q = 46454,5 ɤȾɠ/ɤɝ. 
 
Ɉɩɪɟɞɟɥɹɟɦ ɧɢɡɲɭɸ ɬɟɩɥɨɬɭ ɫɝɨɪɚɧɢɹ ɝɚɡɨɜɨɣ ɮɚɡɵ, ɤȾɠ/ɦ3, ɩɨ ɮɨɪɦɭɥɟ 
 

Ɋ

ȻɍɌНȻɍɌ

Ɋ

ɉɊНɉɊ

Ɋ

Н
QКQКQ

)()(
 , (2.4) 

 
ɝɞɟ КɉɊ ɢ КȻɍɌ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ (2.3); 
       Н

ɉɊɊ
Q

)(
 ɢ  Н

ȻɍɌɊ
Q

)(
– ɧɢɡɲɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ, ɤȾɠ/ɦ3, ɞɥɹ ɝɚɡɨɜɨɣ ɮɚɡɵ  

Н

ɉɊɊ
Q

)(
= 91321 ɤȾɠ/ɦ3,  Н

ȻɍɌɊ
Q

)(
= 118736 ɤȾɠ/ɦ3. 

 

11873615,09132185,0 Ɋ

Н
Q = 95433,3 ɤȾɠ/ɦ3. 

 
ɉɥɨɬɧɨɫɬɶ ɝɚɡɨɜɨɣ ɮɚɡɵ, ɤɝ/ɦ3, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

Ƚ

ȻɍɌȻɍɌ

Ƚ

ɉɊɉɊɝ
КК  

, (2.5) 
 

ɝɞɟ КɉɊ ɢ КȻɍɌ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ (2.3);  

     Ƚ

ɉɊ
  ɢ Ƚ

ȻɍɌ
  – ɩɥɨɬɧɨɫɬɶ ɝɚɡɨɜɨɣ ɮɚɡɵ ɩɪɨɩɚɧɚ ɢ ɛɭɬɚɧɚ, ɤɝ/ɦ3, Ƚ

ɉɊ
 = 1,872 

ɤɝ/ɦ3, Ƚ

ȻɍɌ
 = 2,519 ɤɝ/ɦ3. 

 
519,215,0872,185,0 

ɝ
 =1,969 ɤɝ/ɦ3. 

 
ɉɥɨɬɧɨɫɬɶ ɠɢɞɤɨɣ ɮɚɡɵ, ɤɝ/ɦ3, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

ɠ

ȻɍɌȻɍɌ

ɠ

ɉɊɉɊɠ
КК   , (2.6) 

 
ɝɞɟ КɉɊ ɢ КȻɍɌ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ (2,3);  
     ɠ

ɉɊ
  ɢ ɠ

ȻɍɌ
  – ɩɥɨɬɧɨɫɬɶ ɝɚɡɨɜɨɣ ɮɚɡɵ ɩɪɨɩɚɧɚ ɢ ɛɭɬɚɧɚ, ɤɝ/ɦ3,  

ɠ

ɉɊ
 = 528 ɤɝ/ɦ3, ɠ

ȻɍɌ
 = 601 ɤɝ/ɦ3. 

 
60115,052885,0 

ɠ
 =539 ɤɝ/ɦ3. 
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ɉɨ ɧɨɪɦɚɦ ɪɚɫɯɨɞɨɜ, ɫɨɝɥɚɫɧɨ [1], ɜɟɞɟɦ ɪɚɫɱɟɬ ɝɨɞɨɜɨɝɨ 
ɝɚɡɨɩɨɬɪɟɛɥɟɧɢɹ ɜɫɟɦɢ ɝɚɡɨɩɨɬɪɟɛɢɬɟɥɹɦɢ, ɭɱɢɬɵɜɚɹ ɪɟɡɟɪɜ ɦɨɳɧɨɫɬɢ Ƚɇɋ ɜ 
ɪɚɡɦɟɪɟ 20%.  

Ɋɚɫɱɟɬ ɝɚɡɨɩɨɬɪɟɛɥɟɧɢɹ ɠɢɥɵɦ ɪɚɣɨɧɨɦ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ 2.1. 
 

Ɍɚɛɥɢɰɚ 2.1 – Ɋɚɫɱɟɬ ɩɨɬɪɟɛɥɟɧɢɹ ɝɚɡɚ ɠɢɥɵɦ ɪɚɣɨɧɨɦ 

ɇɚɡɧɚɱɟɧɢɟ 
ɪɚɫɯɨɞɭɟɦɨɝɨ 

ɝɚɡɚ 

Ʉɨɥɢɱɟɫɬɜɨ 
ɩɨɬɪɟɛɢɬɟɥɟɣ 

ɇɨɪɦɚ ɪɚɫɯɨɞɚ ɧɚ ɱɟɥɨɜɟɤɚ Ɋɚɫɯɨɞ ɝɚɡɚ 

ɤȾɠ ɦ3 ɤɝ ɦ3 ɤɝ 

ɉɪɢ ɧɚɥɢɱɢɢ 
ɝɚɡɨɜɨɣ ɩɥɢɬɵ ɢ 
ɝɚɡɨɜɨɝɨ 
ɜɨɞɨɧɚɝɪɟɜɚɬɟɥɹ 

84325,5 7300000 76,64 157,1 6462844 13251163 

ɉɪɢ ɧɚɥɢɱɢɢ 
ɬɨɥɶɤɨ ɝɚɡɨɜɨɣ 
ɩɥɢɬɵ 

4684,75 2540000 26,67 54,7 124928,6 256148,8 

ɋɭɦɦɚɪɧɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ɝɚɡɚ 

    6587772 13507312 

ɋɭɦɦɚɪɧɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ɝɚɡɚ ɫ 
ɭɱɟɬɨɦ ɪɟɡɟɪɜɚ 

    7575938 15533409 

 
Ƚɨɞɨɜɨɣ ɪɚɫɯɨɞ ɩɪɢ ɪɟɡɟɪɜɟ ɦɨɳɧɨɫɬɢ 20% ɫɨɫɬɚɜɥɹɟɬ 15533409 ɤɝ. Ɇɚɦɚ 

ɩɚɩɚ ɭɱɟɛɚ ɛɢɢɪ ɢɤɤɢ ɭɫ ɬɭɟɪɬ  
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3 Ɋɚɫɱɟɬ Ƚɇɋ 
 
Ƚɚɡɨɧɚɩɨɥɧɢɬɟɥɶɧɵɟ ɫɬɚɧɰɢɢ (Ƚɇɋ) ɹɜɥɹɸɬɫɹ ɨɫɧɨɜɧɵɦɢ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦɢ ɟɞɢɧɢɰɚɦɢ ɜ ɫɢɫɬɟɦɟ ɫɧɚɛɠɟɧɢɹ ɫɠɢɠɟɧɧɵɦ ɝɚɡɨɦ 
ɧɚɫɟɥɟɧɢɹ ɢ ɤɨɦɦɭɧɚɥɶɧɨ-ɛɵɬɨɜɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ. 

Ɉɧɢ ɨɫɭɳɟɫɬɜɥɹɸɬ ɩɪɢɟɦ, ɯɪɚɧɟɧɢɟ, ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɢ ɢɧɨɝɞɚ ɩɨɫɬɚɜɤɭ 
ɝɚɡɚ ɫɜɨɢɦ ɬɪɚɧɫɩɨɪɬɨɦ ɩɨɬɪɟɛɢɬɟɥɹɦ. Ƚɚɡ ɧɚ ɝɚɡɨɧɚɩɨɥɧɢɬɟɥɶɧɨɣ ɫɬɚɧɰɢɢ  
ɩɨɫɬɚɜɥɹɸɬ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɦ, ɬɪɭɛɨɩɪɨɜɨɞɧɵɦ, ɚɜɬɨɦɨɛɢɥɶɧɵɦ ɬɪɚɧɫɩɨɪɬɨɦ. 
Ⱦɥɹ ɫɧɚɛɠɟɧɢɹ ɩɨɬɪɟɛɢɬɟɥɟɣ ɢɫɩɨɥɶɡɭɸɬ ɚɜɬɨɦɨɛɢɥɶɧɵɟ ɰɢɫɬɟɪɧɵ, ɛɚɥɥɨɧɵ 
ɪɚɡɥɢɱɧɨɣ ɜɦɟɫɬɢɦɨɫɬɢ. ɋɨɜɪɟɦɟɧɧɵɟ Ƚɇɋ ɫɧɚɛɠɟɧɵ ɫɥɢɜɧɵɦɢ 
ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɦɢ ɷɫɬɚɤɚɞɚɦɢ, ɛɚɡɨɣ ɯɪɚɧɟɧɢɹ ɫ ɪɟɡɟɪɜɭɚɪɚɦɢ ɞɥɹ 
ɫɠɢɠɟɧɧɵɯ ɝɚɡɨɜ, ɜ ɤɨɬɨɪɵɯ ɨɛɹɡɚɬɟɥɶɧɨ ɞɨɥɠɧɨ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɨ 
ɪɚɡɞɟɥɶɧɨɟ ɯɪɚɧɟɧɢɟ ɩɪɨɩɚɧɚ (ɋ3ɇ8) ɢ ɛɭɬɚɧɚ (ɋ4ɇ10), ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦɢ 
ɡɞɚɧɢɹɦɢ ɫ ɧɚɫɨɫɧɨ-ɤɨɦɩɪɟɫɫɨɪɧɵɦ, ɧɚɩɨɥɧɢɬɟɥɶɧɵɦ, ɫɥɢɜɧɵɦ, ɜɨɡɞɭɲɧɨ-
ɤɨɦɩɪɟɫɫɨɪɧɵɦ, ɩɨɝɪɭɡɨɱɧɨ-ɤɨɦɩɪɟɫɫɨɪɧɵɦ, ɩɨɝɪɭɡɨɱɧɨ-ɪɚɡɝɪɭɡɨɱɧɵɦ, 
ɛɵɬɨɜɵɦ ɢ ɞɪ. ɨɬɞɟɥɟɧɢɹɦɢ, ɚ ɬɚɤɠɟ ɛɥɨɤɚɦɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɣ ɫ 
ɦɟɯɚɧɢɱɟɫɤɢɦɢ ɦɚɫɬɟɪɫɤɢɦɢ, ɤɨɬɟɥɶɧɵɦɢ, ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨ-ɯɨɡɹɣɫɬɜɟɧɧɵɦɢ 
ɩɨɦɟɳɟɧɢɹɦɢ, ɝɚɪɚɠɚɦɢ ɞɥɹ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɢ ɨɛɨɪɭɞɨɜɚɧɵ ɫɢɫɬɟɦɚɦɢ ɜɨɞɨ-, 
ɬɟɩɥɨ- ɢ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ, ɫɜɹɡɢ ɢ ɤɚɧɚɥɢɡɚɰɢɢ. 

ɇɚ Ƚɇɋ ɫɠɢɠɟɧɧɵɯ ɝɚɡɨɜ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɨɩɟɪɚɰɢɢ: 
1) ɩɪɢɟɦ ɨɬ ɩɨɫɬɚɜɳɢɤɨɜ; 
2) ɫɥɢɜ ɜ ɯɪɚɧɢɥɢɳɚ; 
3) ɯɪɚɧɟɧɢɟ ɜ ɧɚɡɟɦɧɵɯ ɢ ɩɨɞɡɟɦɧɵɯ ɪɟɡɟɪɜɭɚɪɚɯ, ɛɚɥɥɨɧɚɯ ɢ ɬ.ɩ.; 
4) ɫɥɢɜ ɢɡ ɛɚɥɥɨɧɨɜ ɧɟɢɫɩɚɪɢɜɲɢɯɫɹ ɨɫɬɚɬɤɨɜ ɢ ɫɥɢɜ ɝɚɡɚ ɢɡ ɧɟɢɫɩɪɚɜɧɵɯ 

ɫɨɫɭɞɨɜ; 
5) ɪɚɡɥɢɜ ɝɚɡɚ ɜ ɛɚɥɥɨɧɵ, ɩɟɪɟɞɜɢɠɧɵɟ ɪɟɡɟɪɜɭɚɪɵ, ɚɜɬɨɰɢɫɬɟɪɧɵ; 
6) ɩɪɢёɦ ɩɭɫɬɵɯ ɢ ɜɵɞɚɱɚ ɧɚɩɨɥɧɟɧɧɵɯ ɛɚɥɥɨɧɨɜ; 
7) ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɚ ɝɚɡɚ ɜ ɛɚɥɥɨɧɚɯ ɢ ɜɧɭɬɪɟɧɧɟɣ ɬɪɭɛɨɩɪɨɜɨɞɧɨɣ ɫɟɬɢ; 
8) ɪɟɦɨɧɬ ɢ ɩɟɪɟɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɟ ɛɚɥɥɨɧɨɜ ɢ ɪɟɡɟɪɜɭɚɪɨɜ Ƚɇɋ; 
9) ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɢ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɇɋ; 
10) ɞɨɫɬɚɜɤɚ ɝɚɡɚ ɩɨɬɪɟɛɢɬɟɥɹɦ ɜ ɛɚɥɥɨɧɚɯ ɢ ɚɜɬɨɰɢɫɬɟɪɧɚɯ; 
11) ɡɚɩɪɚɜɤɚ ɚɜɬɨɦɚɲɢɧ, ɪɚɛɨɬɚɸɳɢɯ ɧɚ ɫɠɢɠɟɧɧɨɦ ɝɚɡɟ; 
12) ɪɟɝɚɡɢɮɢɤɚɰɢɹ ɫɠɢɠɟɧɧɵɯ ɝɚɡɨɜ; 
13) ɫɦɟɲɟɧɢɟ ɩɚɪɨɜ ɫɠɢɠɟɧɧɵɯ ɝɚɡɨɜ ɫ ɜɨɡɞɭɯɨɦ ɢɥɢ ɧɢɡɤɨɤɚɥɨɪɢɣɧɵɦɢ 

ɝɚɡɚɦɢ; 
14) ɩɨɞɚɱɚ ɩɚɪɨɜ ɫɠɢɠɟɧɧɵɯ ɝɚɡɨɜ, ɝɚɡɨɜɨɡɞɭɲɧɵɯ ɫɦɟɫɟɣ ɜ ɝɨɪɨɞɫɤɢɟ 

ɫɢɫɬɟɦɵ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɝɚɡɚ. 
ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɝɚɡɨɧɚɩɨɥɧɢɬɟɥɶɧɵɯ ɫɬɚɧɰɢɣ ɞɨɥɠɧɨ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ [8] ɢ Ƚɨɫɝɚɡɬɟɯɧɚɞɡɨɪɚ, ɬ.ɤ. Ƚɇɋ ɨɬɧɨɫɢɬɫɹ ɤ 
ɨɛɴɟɤɬɚɦ ɩɨɜɵɲɟɧɧɨɣ ɨɩɚɫɧɨɫɬɢ. ɗɬɢ ɞɨɤɭɦɟɧɬɵ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɦɟɫɬɚ ɢɯ 
ɪɚɫɩɨɥɨɠɟɧɢɹ, ɛɟɡɨɩɚɫɧɵɟ ɪɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ ɡɞɚɧɢɹɦɢ ɢ ɫɨɨɪɭɠɟɧɢɹɦɢ ɢ ɞɨ 
ɨɤɪɭɠɚɸɳɢɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɪɚɡɥɢɱɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ, ɚ ɬɚɤɠɟ 
ɪɚɰɢɨɧɚɥɶɧɚɹ ɩɥɚɧɢɪɨɜɤɚ ɬɟɪɪɢɬɨɪɢɢ, ɞɨɪɨɝ, ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ 
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ɡɞɚɧɢɹɦ ɢ ɫɨɨɪɭɠɟɧɢɹɦ, ɪɟɡɟɪɜɭɚɪɚɦ ɛɚɡɵ ɯɪɚɧɟɧɢɹ, ɧɚɫɨɫɚɦ, ɤɨɦɩɪɟɫɫɨɪɚɦ ɢ 
ɫɢɫɬɟɦɚɦ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɨɬɨɩɥɟɧɢɹ ɢ ɜɟɧɬɢɥɹɰɢɢ ɢ ɦɧ. ɞɪ. ɩɨɥɨɠɟɧɢɹ. 

ɗɤɫɩɥɭɚɬɚɰɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɚɜɢɥɚɦɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 
Ƚɇɋ ɫɠɢɠɟɧɧɨɝɨ ɝɚɡɚ, ɜ ɨɫɧɨɜɟ ɤɨɬɨɪɵɯ ɫɢɫɬɟɦɚ ɩɥɚɧɨɜɨ-ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɯ 
ɪɟɦɨɧɬɨɜ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɨɛɫɥɭɠɢɜɚɧɢɣ, ɩɨɡɜɨɥɹɸɳɚɹ ɩɥɚɧɢɪɨɜɚɬɶ ɨɫɧɨɜɧɵɟ 
ɡɚɬɪɚɬɵ ɪɚɛɨɱɟɣ ɫɢɥɵ ɢ ɦɚɬɟɪɢɚɥɶɧɵɯ ɫɪɟɞɫɬɜ ɢ ɫɧɢɠɚɬɶ ɢɯ ɡɚ ɫɱɟɬ ɭɜɟɥɢɱɟɧɢɹ 
ɫɪɨɤɨɜ ɫɥɭɠɛɵ ɨɫɧɨɜɧɵɯ ɮɨɧɞɨɜ, ɭɦɟɧɶɲɟɧɢɹ ɩɪɨɫɬɨɟɜ, ɚɜɚɪɢɣɧɨɫɬɢ. 

 
3.1 Ɋɚɫɱɟɬ ɪɟɡɟɪɜɭɚɪɨɜ ɢ ɷɫɬɚɤɚɞɵ 
 
Ⱦɥɹ ɯɪɚɧɟɧɢɹ ɫɠɢɠɟɧɧɵɯ ɝɚɡɨɜ ɧɚ Ƚɇɋ ɢɫɩɨɥɶɡɭɸɬ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ 

ɰɢɥɢɧɞɪɢɱɟɫɤɢɟ ɪɟɡɟɪɜɭɚɪɵ ɜɦɟɫɬɢɦɨɫɬɶɸ 25, 50, 75, 100, 125, 150, 175 ɢ 200 
ɦ3, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɧɚɞ ɡɟɦɥɟɣ ɢ ɩɨɞ ɡɟɦɥɟɣ, ɢɡɝɨɬɨɜɥɟɧɧɵɟ ɢɡ ɫɬɚɥɢ ɦɚɪɤɢ 
16Ƚɋ ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ ɫɬɟɧɤɢ ɧɟ ɜɵɲɟ +15ɋ˚ ɢ ɧɟ ɧɢɠɟ -40ɋ˚ ɢ ɪɚɛɨɱɢɦ 
ɞɚɜɥɟɧɢɟɦ 1,8 Ɇɉɚ. ȼ ɢɯ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɜɵɪɟɡɚɧɵ ɨɬɜɟɪɫɬɢɹ ɞɥɹ ɭɫɬɚɧɨɜɤɢ 
ɦɭɮɬ ɢ ɲɬɭɰɟɪɨɜ ɪɚɡɥɢɱɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ. ȼ ɤɨɦɩɥɟɤɬ ɩɨɫɬɚɜɤɢ ɜɯɨɞɹɬ: 
ɪɟɡɟɪɜɭɚɪ ɫ ɨɩɨɪɚɦɢ ɛɟɡ ɚɪɦɚɬɭɪɵ; ɨɬɜɟɬɧɵɟ ɮɥɚɧɰɵ ɤ ɲɬɭɰɟɪɚɦ; ɩɪɨɤɥɚɞɤɢ ɢ 
ɥɚɩɤɢ (ɜ ɫɥɭɱɚɟ ɭɫɬɚɧɨɜɤɢ ɧɚ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɨɩɨɪɵ); ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɨɩɨɪɵ. 
Ʉɚɠɞɵɣ ɪɟɡɟɪɜɭɚɪ ɨɛɨɪɭɞɨɜɚɧ ɥɚɡɨɜɵɦ ɢ ɫɜɟɬɨɜɵɦ ɥɸɤɨɦ ɢ ɢɦɟɟɬ ɧɟ ɦɟɧɟɟ 2 
ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɯ ɤɥɚɩɚɧɨɜ. 

ɇɟɨɛɯɨɞɢɦɵɣ ɨɛɴɟɦ ɪɟɡɟɪɜɭɚɪɧɨɝɨ ɩɚɪɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ, ɢɫɯɨɞɹ ɢɡ 
ɝɚɡɨɜɨɝɨ ɨɛɴɟɦɚ ɩɨɬɪɟɛɥɟɧɢɹ, ɡɚɩɚɫ ɪɚɫɫɱɢɬɵɜɚɟɦ ɧɚ 5 ɫɭɬɨɤ, ɬ.ɤ. ɪɚɫɫɬɨɹɧɢɟ ɞɨ 
ɩɨɫɬɚɜɳɢɤɚ ɧɟ ɩɪɟɜɵɲɚɟɬ 500 ɤɦ. 

Ɉɛɳɢɣ ɨɛɴɟɦ ɯɪɚɧɟɧɢɹ ɝɚɡɚ ɧɚ Ƚɇɋ, ɦ3, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

ɠ

ɝɨɞ

k

nQ
V






365
, (3.1) 

 
ɝɞɟ Qɝɨɞ – ɝɨɞɨɜɨɟ ɩɨɬɪɟɛɥɟɧɢɟ ɝɚɡɚ, ɤɝ, ɬɚɛɥɢɰɚ 2.1; 
      ɩ – ɩɪɢɧɹɬɵɣ ɡɚɩɚɫ ɯɪɚɧɟɧɢɹ, ɩ = 5 ɫɭɬ; 
      k – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɩɨɥɧɟɧɢɹ, ɞɥɹ ɩɨɞɡɟɦɧɨɝɨ ɪɚɡɦɟɳɟɧɢɹ ɪɚɜɟɧ 0,9; 
      ρɠ – ɩɥɨɬɧɨɫɬɶ ɠɢɞɤɨɣ ɮɚɡɵ ɝɚɡɚ, ɤɝ/ɦ3, ɩɨ (2.6). 

 

438,64
15533409 5

365 0,9 539
V 


 

ɦ3. 

 
ɇɟɨɛɯɨɞɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɪɟɡɟɪɜɭɚɪɨɜ, ɲɬ, ɩɪɢ ɟɞɢɧɢɱɧɨɦ ɨɛɴɟɦɟ ɨɞɧɨɝɨ 

ɪɟɡɟɪɜɭɚɪɚ 100 ɦ3, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

ɪ
V

Vɬ  , (3.2) 

 
ɝɞɟ V – ɨɛɳɢɣ ɨɛɴɟɦ ɝɚɡɚ, ɦ3, ɩɨ (3.1); 
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      Vɪ – ɟɞɢɧɢɱɧɵɣ ɨɛɴɟɦ ɩɪɢɧɹɬɨɝɨ ɤ ɭɫɬɚɧɨɜɤɟ ɪɟɡɟɪɜɭɚɪɚ, ɦ3. 
ɲɬ. 

5
438,64

100
ɬ  ɲɬ. 

 
ɉɨ ɢɬɨɝɭ ɩɪɢɧɢɦɚɟɦ ɤ ɭɫɬɚɧɨɜɤɟ 5 ɪɟɡɟɪɜɭɚɪɨɜ ɫ ɟɞɢɧɢɱɧɵɦ ɨɛɴɟɦɨɦ 

100 ɦ3. 
ɗɫɬɚɤɚɞɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɢɥɢ ɠ/ɛ ɫɨɨɪɭɠɟɧɢɹ ɜɵɫɨɬɨɣ 

5 ɦ ɢ ɞɥɢɧɧɨɣ ɞɨ 180 ɦ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɥɢɱɟɫɬɜɚ ɫɥɢɜɧɵɯ ɢ ɧɚɥɢɜɧɵɯ 
ɭɫɬɪɨɣɫɬɜ, ɤɚɠɞɨɟ ɫ ɞɜɭɦɹ ɩɚɬɪɭɛɤɚɦɢ ɞɥɹ ɠɢɞɤɨɣ ɮɚɡɵ ɢ ɨɞɧɢɦ ɞɥɹ ɩɚɪɨɜɨɣ, ɫ 
ɨɬɤɥɸɱɚɸɳɟɣ ɚɩɩɚɪɚɬɭɪɨɣ ɢ ɪɟɡɢɧɨɬɤɚɧɟɜɵɦɢ ɲɥɚɧɝɚɦɢ ɞɥɹ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɤ 
ɜɟɧɬɢɥɹɦ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ ɫɢɫɬɟɦ. ɉɨɞ ɧɢɦɢ ɩɪɨɤɥɚɞɵɜɚɸɬ ɤɨɥɥɟɤɬɨɪɵ 
ɠɢɞɤɨɣ ɢ ɩɚɪɨɜɨɣ ɮɚɡ ɫɠɢɠɟɧɧɨɝɨ ɝɚɡɚ, ɫɨɟɞɢɧɟɧɧɵɯ ɫ ɬɪɭɛɨɩɪɨɜɨɞɚɦɢ 
ɫɬɚɧɰɢɢ. ɍɨɧ ɛɢɢɪ ɨɞɢɧɧɚɞɰɚɬɶ ɞɜɟɧɚɞɰɚɬɶ  

Ʉɨɥɢɱɟɫɬɜɨ ɫɥɢɜɧɨ-ɧɚɥɢɜɧɵɯ ɭɫɬɪɨɣɫɬɜ ɩɪɢɧɢɦɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ 
ɨɛɟɫɩɟɱɟɧɢɹ ɫɭɬɨɱɧɨɝɨ ɫɥɢɜɚ ɢɥɢ ɧɚɥɢɜɚ, ɢɫɯɨɞɹ ɢɡ ɦɟɫɹɱɧɨɝɨ ɝɪɭɡɨɨɛɨɪɨɬɚ ɢ 
ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ ɰɢɫɬɟɪɧ, ɢ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 

G

Q
N




360
max , (3.3) 

 
ɝɞɟ Qmax – ɦɚɤɫɢɦɚɥɶɧɵɣ ɦɟɫɹɱɧɵɣ ɝɪɭɡɨɨɛɨɪɨɬ, ɬ, ɬɚɛɥɢɰɚ 2.1; 
       G – ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɨɞɧɨɣ ɰɢɫɬɟɪɧɵ, G = 58,8 ɬ. 

 

0,73 1
15533,409

360 58,8
N  


ɲɬ. 

 
ɋ ɭɱɟɬɨɦ ɪɚɡɜɢɬɢɹ Ƚɇɋ ɢ ɝɚɡɢɮɢɤɚɰɢɢ ɩɪɢɧɢɦɚɟɦ 1 ɫɥɢɜɨɧɚɥɢɜɧɨɟ 

ɭɫɬɪɨɣɫɬɜɨ. 
 
3.2 Ɋɚɫɱɟɬ ɨɬɞɟɥɟɧɢя ɧɚɩɨɥɧɟɧɢя ɛɚɥɥɨɧɨɜ 
 
Ȼɚɥɥɨɧɨɧɚɩɨɥɧɢɬɟɥɶɧɨɟ ɨɬɞɟɥɟɧɢɟ – ɨɞɧɨ ɢɡ ɨɫɧɨɜɧɵɯ ɨɬɞɟɥɟɧɢɣ Ƚɇɋ. 

Ɉɧɨ ɨɛɨɪɭɞɨɜɚɧɨ ɪɚɡɞɚɬɨɱɧɵɦɢ ɩɨɫɬɚɦɢ, ɤɨɬɨɪɵɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɱɢɫɥɚ 
ɡɚɩɨɥɧɹɟɦɵɯ ɛɚɥɥɨɧɨɜ ɛɵɜɚɸɬ ɪɭɱɧɵɦɢ, ɩɨɥɭɚɜɬɨɦɚɬɢɱɟɫɤɢɦɢ ɢ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢɦɢ. ɉɪɢ ɧɚɩɨɥɧɟɧɢɢ ɞɨ 200 – 500 ɛɚɥɥɨɧɨɜ ɜ ɫɦɟɧɭ ɩɪɚɤɬɢɤɭɟɬɫɹ 
ɪɭɱɧɚɹ ɢɥɢ ɩɨɥɭɚɜɬɨɦɚɬɢɱɟɫɤɚɹ ɪɚɡɥɢɜɤɚ, ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɧɚɩɨɥɧɹɬɶ ɫɜɵɲɟ 
500 ɛɚɥɥɨɧɨɜ ɜ ɫɦɟɧɭ ɫɥɟɞɭɟɬ ɩɟɪɟɯɨɞɢɬɶ ɧɚ ɚɜɬɨɦɚɬɢɱɟɫɤɭɸ ɪɚɡɥɢɜɤɭ. 

ȼ ɧɚɩɨɥɧɢɬɟɥɶɧɨɦ ɨɬɞɟɥɟɧɢɢ Ƚɇɋ ɜɵɩɨɥɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɨɩɟɪɚɰɢɢ: 
ɫɥɢɜ ɢɡ ɛɚɥɥɨɜ ɧɟɢɫɩɚɪɢɜɲɢɯɫɹ ɨɫɬɚɬɤɨɜ, ɧɚɩɨɥɧɟɧɢɟ ɛɚɥɥɨɧɨɜ ɝɚɡɨɦ, 
ɤɨɧɬɪɨɥɶ ɫɬɟɩɟɧɢ ɧɚɩɨɥɧɟɧɢɹ ɛɚɥɥɨɧɨɜ, ɤɨɧɬɪɨɥɶ ɝɟɪɦɟɬɢɱɧɨɫɬɢ ɛɚɥɥɨɧɨɜ. 
ɉɪɨɰɟɫɫ ɧɚɩɨɥɧɟɧɢɹ ɛɚɥɥɨɧɨɜ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɨɩɟɪɚɰɢɣ: ɫɨɛɫɬɜɟɧɧɨ, 
ɧɚɩɨɥɧɟɧɢɹ ɢ ɤɨɧɬɪɨɥɹ ɤɨɥɢɱɟɫɬɜɚ, ɡɚɥɢɬɨɝɨ ɜ ɛɚɥɥɨɧ ɫɠɢɠɟɧɧɨɝɨ ɝɚɡɚ. 
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Ʉɨɥɢɱɟɫɬɜɨ ɡɚɩɨɥɧɹɟɦɨɝɨ ɜ ɛɚɥɥɨɧ ɝɚɡɚ ɦɨɠɧɨ ɨɰɟɧɢɬɶ ɜɡɜɟɲɢɜɚɧɢɟɦ 
ɢɥɢ ɢɡɦɟɪɟɧɢɟɦ ɨɛɴɟɦɚ ɠɢɞɤɨɫɬɢ. ɉɨɷɬɨɦɭ ɪɚɡɥɢɱɚɸɬ ɜɟɫɨɜɨɣ ɢ ɨɛɴɟɦɧɵɣ 
ɦɟɬɨɞɵ ɧɚɩɨɥɧɟɧɢɹ ɛɚɥɥɨɧɨɜ ɫɠɢɠɟɧɧɵɦ ɝɚɡɨɦ. 

ɇɚɩɨɥɧɟɧɢɟ ɛɚɥɥɨɧɨɜ ɪɭɱɧɵɦ ɥɢɛɨ ɩɨɥɭɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɫɩɨɫɨɛɨɦ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɫɩɟɰɢɚɥɶɧɨɣ ɪɚɦɩɟ, ɜɞɨɥɶ ɤɨɬɨɪɨɣ ɜɦɨɧɬɢɪɨɜɚɧɵ ɜɟɫɨɜɵɟ 
ɭɫɬɚɧɨɜɤɢ. ɉɭɫɬɵɟ ɛɚɥɥɨɧɵ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɧɚ ɜɟɫɨɜɵɟ ɭɫɬɚɧɨɜɤɢ. ɉɪɢ 
ɩɨɦɨɳɢ ɫɬɪɭɛɰɢɧɵ (ɢɥɢ ɧɚɩɨɥɧɢɬɟɥɶɧɵɯ ɝɨɥɨɜɨɤ) ɤ ɲɬɭɰɟɪɭ ɛɚɥɥɨɧɚ 
ɩɪɢɤɪɟɩɥɹɟɬɫɹ ɲɥɚɧɝ ɨɬ ɧɚɩɨɥɧɢɬɟɥɶɧɨɣ ɪɚɦɩɵ. ȼɡɜɟɫɢɜ ɛɚɥɥɨɧ, ɞɜɢɠɨɤ ɪɟɣɤɢ 
ɜɟɫɨɜ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɧɚ ɰɢɮɪɭ, ɭɤɚɡɵɜɚɸɳɭɸ ɦɚɫɫɭ ɛɚɥɥɨɧɚ ɩɥɸɫ ɦɚɫɫɭ 
ɞɨɩɭɫɬɢɦɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɝɚɡɚ, ɡɚɬɟɦ ɩɭɫɤɚɸɬ ɝɚɡ. Ɉɬɫɨɟɞɢɧɢɜ ɫɬɪɭɛɰɢɧɭ, ɩɨɫɥɟ 
ɧɚɩɨɥɧɟɧɢɹ ɛɚɥɥɨɧɚ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɦɚɫɫɭ ɛɚɥɥɨɧɚ ɢ ɭɛɟɞɢɬɶɫɹ ɜ 
ɨɬɫɭɬɫɬɜɢɢ ɭɬɟɱɤɢ ɝɚɡɚ ɱɟɪɟɡ ɤɥɚɩɚɧ. ɋɧɹɜ ɛɚɥɥɨɧ ɫ ɜɟɫɨɜ, ɡɚɝɥɭɲɚɸɬ ɲɬɭɰɟɪ 
ɡɚɩɨɪɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɛɚɥɥɨɧɚ ɢ, ɨɬɤɪɵɜ ɜɟɧɬɢɥɶ ɢɥɢ ɤɥɚɩɚɧ ɧɚ ɛɚɥɥɨɧɟ, 
ɩɪɨɜɟɪɹɸɬ ɟɝɨ ɝɟɪɦɟɬɢɱɧɨɫɬɶ. ɍɛɟɞɢɜɲɢɫɶ ɜ ɢɫɩɪɚɜɧɨɫɬɢ, ɜɟɧɬɢɥɶ ɢɥɢ ɤɥɚɩɚɧ 
ɡɚɤɪɵɜɚɸɬ. 

ɇɚɩɨɥɧɟɧɢɸ ɩɨɞɥɟɠɚɬ ɛɚɥɥɨɧɵ ɟɦɤɨɫɬɶɸ 5, 12, 27, 50 ɢ 80 ɥ. 
Ʉɨɥɢɱɟɫɬɜɨ ɛɚɥɥɨɧɨɜ, ɲɬ, ɡɚɩɨɥɧɹɟɦɵɯ ɜ ɬɟɱɟɧɢɟ ɫɭɬɨɤ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ 

ɩɨ ɮɨɪɦɭɥɟ 
 

g

G
n ɫɭɬ , (3.4) 

 
ɝɞɟ Gɫɭɬ – ɦɚɤɫɢɦɚɥɶɧɨɟ ɩɨɬɪɟɛɥɟɧɢɟ ɝɚɡɚ, ɬ/ɫɭɬ; 
       g – ɜɟɫ ɝɚɡɚ, ɪɚɜɧɵɣ 0,021ɬ. 

Ɇɚɤɫɢɦɚɥɶɧɨɟ ɩɨɬɪɟɛɥɟɧɢɟ ɝɚɡɚ, ɬ/ɫɭɬ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

365

kQ
G ɝɨɞ

ɫɭɬ


 , (3.5) 

 
ɝɞɟ Qɝɨɞ – ɝɨɞɨɜɨɟ ɩɨɬɪɟɛɥɟɧɢɟ ɝɚɡɚ, ɬ, ɬɚɛɥɢɰɚ 2.1; 
       k – ɪɟɚɥɢɡɚɰɢɹ ɝɚɡɚ ɱɟɪɟɡ ɝɚɡɨɛɚɥɥɨɧɧɵɟ ɭɫɬɚɧɨɜɤɢ, k = 0,05. 
 

2,13
15533,409 0,05

365
ɫɭɬG 

  ɬ/ɫɭɬ. 

 
2,13

101,43 102
0,021

n     ɲɬ. 

 
ȼ ɬɟɱɟɧɢɢ ɫɭɬɨɤ ɩɨɞɥɟɠɢɬ ɡɚɩɨɥɧɢɬɶ 102 ɲɬ. ɛɚɥɥɨɧɨɜ 

ɩɨɥɭɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɫɩɨɫɨɛɨɦ. ɉɪɢ ɷɬɨɦ ɧɚɞɟɣɫɹ ɧɚ ɫɟɛɹ ɜɟɞɶ ɬɵ ɫɢɥɶɧɚɹ ɢ 
ɫɦɟɥɚɹ, ɧɟ ɨɝɥɹɞɵɜɚɣɫɹ ɧɚɡɚɞ ɬɨɥɶɤɨ ɜɩɟɪɟɞ. 
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 3.3 Ɋɚɫɱɟɬ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɨ-ɡɚɩɨɪɧɵɯ ɤɥɚɩɚɧɨɜ 
 
Ⱦɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɨɜɵɲɟɧɢɹ ɞɚɜɥɟɧɢɹ ɜ ɪɟɡɟɪɜɭɚɪɚɯ ɜɵɲɟ 

ɞɨɩɭɫɬɢɦɨɝɨ ɩɪɢɦɟɧɹɟɦ ɩɪɭɠɢɧɧɵɟ ɡɚɩɨɪɧɨ-ɫɛɪɨɫɧɵɟ ɤɥɚɩɚɧɵ ɬɢɩɨɜ ɉɉɄ4, 
ɉɉɄ4Ɋ. 

ɉɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɟ ɡɚɩɨɪɧɵɟ ɤɥɚɩɚɧɵ (ɉɁɄ) ɹɜɥɹɸɬɫɹ ɭɫɬɪɨɣɫɬɜɨɦ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɦ ɛɟɡɨɩɚɫɧɨɫɬɶ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɭɫɥɨɜɢɹɯ 
ɩɨɜɵɲɟɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɚɡɚ. ɉɨɫɥɟ ɫɛɪɨɫɚ ɧɟɨɛɯɨɞɢɦɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɫɪɟɞɵ 
ɤɥɚɩɚɧ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɡɚɤɪɵɜɚɟɬɫɹ. ɍɫɬɚɧɨɜɤɚ ɉɁɄ ɧɚ ɪɟɡɟɪɜɭɚɪɚɯ ɹɜɥɹɟɬɫɹ 
ɨɛɹɡɚɬɟɥɶɧɨɣ, ɬ.ɤ. ɩɪɢɱɢɧ ɞɥɹ ɱɪɟɡɦɟɪɧɨɝɨ ɩɨɜɵɲɟɧɢɹ ɞɚɜɥɟɧɢɹ ɦɨɠɟɬ ɛɵɬɶ 
ɦɧɨɠɟɫɬɜɨ. ɇɚɩɪɢɦɟɪ: 

1) ɧɚɝɪɟɜ ɫɨɥɧɟɱɧɨɣ ɪɚɞɢɚɰɢɟɣ ɢɥɢ ɨɬɤɪɵɬɵɦ ɨɝɧɟɦ ɜ ɫɥɭɱɚɟ ɩɨɠɚɪɚ; 
2) ɭɜɟɥɢɱɟɧɢɟ ɨɛɴɟɦɚ ɠɢɞɤɨɫɬɢ ɜ ɫɥɭɱɚɟ ɩɟɪɟɩɨɥɧɟɧɢɹ ɩɪɢ ɩɨɜɵɲɟɧɢɢ 

ɬɟɦɩɟɪɚɬɭɪɵ ɠɢɞɤɨɫɬɢ ɢɥɢ ɨɬɫɭɬɫɬɜɢɢ ɩɚɪɨɜɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ; 
3) ɧɚɩɨɥɧɟɧɢɟ ɫɠɢɠɟɧɧɵɦ ɝɚɡɨɦ, ɢɦɟɸɳɢɦ ɭɩɪɭɝɨɫɬɶ ɩɚɪɨɜ 

ɤɨɦɩɨɧɟɧɬɨɜ ɛɨɥɟɟ ɜɵɫɨɤɭɸ, ɱɟɦ ɬɚ, ɧɚ ɤɨɬɨɪɭɸ ɪɚɫɫɱɢɬɚɧ ɪɟɡɟɪɜɭɚɪ; 
4) ɩɨɞɚɱɚ ɠɢɞɤɨɣ ɮɚɡɵ ɧɚɫɨɫɨɦ ɩɪɢ ɩɟɪɟɩɨɥɧɟɧɧɨɦ ɪɟɡɟɪɜɭɚɪɟ ɢ ɬ.ɞ. 
ɇɚɢɛɨɥɶɲɭɸ ɨɩɚɫɧɨɫɬɶ ɩɪɟɞɫɬɚɜɥɹɟɬ ɧɚɝɪɟɜ ɪɟɡɟɪɜɭɚɪɚ ɨɬɤɪɵɬɵɦ ɨɝɧɟɦ 

ɩɪɢ ɩɨɠɚɪɟ, ɬ.ɤ. ɪɟɡɤɨɟ ɩɨɜɵɲɟɧɢɟ ɞɚɜɥɟɧɢɹ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɟɝɨ 
ɪɚɡɪɭɲɟɧɢɸ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɉɁɄ ɧɚɞɨ ɩɨɞɛɢɪɚɬɶ ɫ ɬɚɤɨɣ ɩɪɨɩɭɫɤɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɶɸ, ɱɬɨɛɵ ɜ ɫɥɭɱɚɟ ɩɨɠɚɪɚ ɱɟɪɟɡ ɧɢɯ ɦɨɝ ɩɪɨɣɬɢ ɜɟɫɶ 
ɨɛɪɚɡɭɸɳɢɣɫɹ ɩɚɪ, ɢɦɟɸɳɢɣ ɢɡɛɵɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ. 

ɉɪɭɠɢɧɧɵɟ ɉɁɄ ɨɛɥɚɞɚɸɬ ɪɹɞɨɦ ɩɪɟɢɦɭɳɟɫɬɜ ɩɟɪɟɞ ɪɵɱɚɠɧɵɦɢ: 
ɪɟɝɭɥɢɪɨɜɤɚ ɬɨɱɧɟɟ ɢ ɬɳɚɬɟɥɶɧɟɟ ɮɢɤɫɢɪɭɟɬɫɹ; ɧɟɫɥɨɠɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ; 
ɤɨɦɩɚɤɬɧɚɹ ɮɨɪɦɚ; ɩɪɨɫɬɨɟ ɢɫɩɨɥɧɟɧɢɟ. Ʉ ɧɢɦ ɩɪɟɞɴɹɜɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ 
ɬɪɟɛɨɜɚɧɢɹ: 

1) ɤɥɚɩɚɧ ɞɨɥɠɟɧ ɛɟɡɨɬɤɚɡɧɨ ɫɪɚɛɚɬɵɜɚɬɶ ɩɪɢ ɞɨɫɬɢɠɟɧɢɢ ɩɪɟɞɟɥɶɧɨɝɨ 
ɞɚɜɥɟɧɢɹ; 

2) ɜ ɨɬɤɪɵɬɨɦ ɩɨɥɨɠɟɧɢɢ ɤɥɚɩɚɧ ɞɨɥɠɟɧ ɩɪɨɩɭɫɤɚɬɶ ɫɪɟɞɭ ɜ ɬɚɤɨɦ 
ɤɨɥɢɱɟɫɬɜɟ, ɱɬɨɛɵ ɞɚɥɶɧɟɣɲɟɟ ɩɨɜɵɲɟɧɢɟ ɞɚɜɥɟɧɢɹ ɛɵɥɨ ɧɟɜɨɡɦɨɠɧɵɦ; 

3) ɩɪɢ ɫɧɢɠɟɧɢɢ ɞɚɜɥɟɧɢɹ ɞɨ ɡɧɚɱɟɧɢɹ ɧɟɦɧɨɝɨ ɧɢɠɟ ɪɚɛɨɱɟɝɨ, ɤɥɚɩɚɧ 
ɞɨɥɠɟɧ ɡɚɤɪɵɬɶɫɹ; 

4) ɜ ɡɚɤɪɵɬɨɦ ɫɨɫɬɨɹɧɢɢ ɩɨɫɥɟ ɦɧɨɝɨɤɪɚɬɧɵɯ ɫɪɚɛɚɬɵɜɚɧɢɣ, ɤɥɚɩɚɧ 
ɞɨɥɠɟɧ ɫɨɯɪɚɧɹɬɶ ɝɟɪɦɟɬɢɱɧɨɫɬɶ. 

ȼ ɪɟɡɟɪɜɭɚɪɚɯ ɞɨɥɠɧɵ ɭɫɬɚɧɚɜɥɢɜɚɬɶɫɹ ɤɥɚɩɚɧɵ, ɤɨɬɨɪɵɟ ɞɨɥɠɧɵ 
ɫɪɚɛɚɬɵɜɚɬɶ ɩɪɢ ɩɨɜɵɲɟɧɢɢ ɞɚɜɥɟɧɢɹ ɧɟ ɛɨɥɟɟ ɱɟɦ ɧɚ 15% ɨɬ ɪɚɛɨɱɟɝɨ. ɉɪɢ 
ɨɛɨɫɧɨɜɚɧɢɢ ɞɨɩɭɫɤɚɟɬɫɹ ɩɨɜɵɲɟɧɢɟ ɞɚɜɥɟɧɢɹ ɞɨ 1,25Ɋp.  

ɇɟɨɛɯɨɞɢɦɭɸ ɩɥɨɳɚɞɶ ɩɪɨɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɤɥɚɩɚɧɚ, ɦɦ2, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 
ɫ ɩɪɚɜɢɥɚɦɢ ɭɫɬɪɨɣɫɬɜɚ ɢ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɨɫɭɞɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɩɨɞ 
ɞɚɜɥɟɧɢɟɦ, ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ 

 

2/1

121
))((9,15 


ɊɊȼа

G
F

c
, (3.6) 
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ɝɞɟ G – ɦɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɚɹ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɤɥɚɩɚɧɚ, ɤɝ/ɱ; 
       а – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɝɚɡɚ ɤɥɚɩɚɧɨɦ, ɪɚɜɧɵɣ 0,6; 
       ȼ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɫɲɢɪɟɧɢɟ ɫɪɟɞɵ; 
       Ɋ1 – ɦɚɤɫɢɦɚɥɶɧɨɟ ɢɡɛɵɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɩɟɪɟɞ ɤɥɚɩɚɧɨɦ, ɪɚɜɧɨɟ  
2,3 Ɇɩɚ; 
       Ɋ2 – ɢɡɛɵɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ ɡɚ ɤɥɚɩɚɧɨɦ, ɪɚɜɧɨɟ 0 Ɇɉɚ; 
       ρ1 – ɩɥɨɬɧɨɫɬɶ ɝɚɡɚ ɩɪɢ Ɋ1 ɢ t1, ɤɝ/ɦ3. 

ɉɥɨɬɧɨɫɬɶ ɝɚɡɚ ɩɪɢ Ɋ1 ɢ t1, ɤɝ/ɦ3, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

zɊɌ

ɌɊ

ɧ

ɧɧ






1

1

1


 , (3.7) 

 
ɝɞɟ ρɧ, Ɍɧ, Ɋɧ – ɩɥɨɬɧɨɫɬɶ, ɬɟɦɩɟɪɚɬɭɪɚ, ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɩɪɢ ɧɨɪɦɚɥɶɧɵɯ 
ɭɫɥɨɜɢɹɯ, ɤɝ/ɦ3, ρɧ = 2,29 ɤɝ/ɦ3, Ɍɧ = 273 Ʉ, Ɋɧ = 10332 ɤɝ/ɦ2;       
      Ɍ1, Ɋ1 – ɬɟɦɩɟɪɚɬɭɪɚ ɢ ɞɚɜɥɟɧɢɟ ɜ ɪɚɛɨɱɢɯ ɭɫɥɨɜɢɹɯ, Ɍ1 = 333 Ʉ, Ɋ1 = 23000 
ɤɝ/ɦ2; 
      z – ɤɨɷɮɮɢɰɢɟɧɬ ɫɠɢɦɚɟɦɨɫɬɢ ɪɟɚɥɶɧɨɝɨ ɝɚɡɚ, z = 0,9. 

 

9,010332333

2732300029,2
1 

 =4,64 ɤɝ/ɦ3. 

 
Ɇɚɤɫɢɦɚɥɶɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɪɟɡɟɪɜɭɚɪɚ, ɤɝ/ɱ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ 
 

q

ttFk
G ɠɜ

)( 
 , (3.8) 

 
ɝɞɟ k – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɟɪɟɞɚɱɢ ɨɬ ɨɤɪɭɠɚɸɳɟɝɨ ɝɨɪɹɱɟɝɨ ɜɨɡɞɭɯɚ ɱɟɪɟɡ 
ɫɬɟɧɤɭ ɧɟɢɡɨɥɢɪɨɜɚɧɧɨɝɨ ɪɟɡɟɪɜɭɚɪɚ ɤ ɠɢɞɤɨɫɬɢ ɪɚɜɧɵɣ 23,2 ȼɬ/ɦ2ɱ°ɋ; 
       F – ɧɚɪɭɠɧɚɹ ɩɨɜɟɪɯɧɨɫɬɶ ɪɟɡɟɪɜɭɚɪɚ, ɞɥɹ ɪɟɡɟɪɜɭɚɪɚ ɉɋ-100 F = 148 ɦ2; 
       tɜ – ɬɟɦɩɟɪɚɬɭɪɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɪɚɜɧɚɹ 550 ˚ɋ; 
       tɠ – ɬɟɦɩɟɪɚɬɭɪɚ ɤɢɩɟɧɢɹ ɠɢɞɤɨɫɬɢ ɩɪɢ ɚɛɫɨɥɸɬɧɨɦ ɞɚɜɥɟɧɢɢ ɟɟ ɜ 
ɪɟɡɟɪɜɭɚɪɟ ɪɚɜɧɚɹ 60 ˚ɋ; 
        q – ɫɤɪɵɬɚɹ ɬɟɩɥɨɬɚ ɢɫɩɚɪɟɧɢɹ ɩɪɢ tɠ q = 295,48 ɤȾɠ/ɤɝ = 1241 ɤɤɚɥ/ɤɝ = 
=1439,5 ȼɬ/ɤɝ. 

 

5,1439

)60550(1482,23 G = 1169 ɤɝ/ɱ. 

 
ɉɪɨɩɭɫɤɧɭɸ ɫɩɨɫɨɛɧɨɫɬɶ, ɤɝ/ɱ, ɩɨ ɷɦɩɢɪɢɱɟɫɤɨɣ ɮɨɪɦɭɥɟ ɢɡ ɩɪɚɜɢɥ 

ɭɫɬɪɨɣɫɬɜɚ ɫɨɫɭɞɨɜ ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ 
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






 
2

1000
D

ZDG , (3.9) 

 
ɝɞɟ D – ɞɢɚɦɟɬɪ ɪɟɡɟɪɜɭɚɪɚ, ɦ, ɞɥɹ ɉȿ-100 D=3ɦ; 
      Z – ɞɥɢɧɚ ɪɟɡɟɪɜɭɚɪɚ, ɦ, ɞɥɹ ɉȿ-100 Z=14,718ɦ. 

 








 
2

3
718,1431000G = 48654 ɤɝ/ɱ. 

 

2/1)64,4)03,2((72,06,09,15

48654




c
F  = 2146,5 ɦɦ2. 

 
Ⱦɢɚɦɟɬɪ ɤɥɚɩɚɧɚ, ɦɦ, ɜɵɱɢɫɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ 
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











 



c

F
d , (3.10) 

 
ɝɞɟ Fc – ɧɟɨɛɯɨɞɢɦɚɹ ɩɥɨɳɚɞɶ ɩɪɨɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɤɥɚɩɚɧɚ, ɦɦ2, ɩɨ (3.6). 
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14,3

5,21464









 d = 52,3 ɦɦ. 

 
ɉɨ [2] ɩɨɞɛɢɪɚɟɦ ɤɥɚɩɚɧ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɣ ɩɨɥɧɨɩɨɞɴɟɦɧɵɣ ɦɚɪɤɢ 

ɉɉɄ4-40, Dɭ = 100 ɦɦ ɫ ɩɪɭɠɢɧɨɣ № 117 ɢ ɩɪɟɞɟɥɚɦɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 1,8-2,8 
Ɇɉɚ. 

 
3.4 Ɋɚɫɱɟɬ ɧɚɫɨɫɧɨ-ɤɨɦɩɪɟɫɫɨɪɧɨɝɨ ɨɬɞɟɥɟɧɢя 
 
ɉɨɞɛɨɪ ɧɚɫɨɫɧɨ-ɤɨɦɩɪɟɫɫɨɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɭɱɟɬɨɦ 

ɨɛɴɟɦɚ ɢ ɯɚɪɚɤɬɟɪɚ ɩɪɨɢɡɜɨɞɢɦɵɯ ɨɩɟɪɚɰɢɣ ɩɨ ɩɟɪɟɤɚɱɤɟ ɫɠɢɠɟɧɧɵɯ ɝɚɡɨɜ ɩɨ 
ɫɢɫɬɟɦɟ ɫɥɢɜɧɵɯ ɢ ɧɚɥɢɜɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ. ɉɚɪɚɞ ɡɜɟɡɞ ɢɞɢ ɜɜɟɪɯ. 

ɉɪɢ ɜɵɛɨɪɟ ɧɚɫɨɫɨɜ ɭɱɢɬɵɜɚɸɬɫɹ ɨɫɨɛɟɧɧɨɫɬɢ ɩɟɪɟɤɚɱɤɢ ɫɠɢɠɟɧɧɨɝɨ 
ɝɚɡɚ, ɡɚɤɥɸɱɚɸɳɭɸɫɹ ɜ ɬɨɦ, ɱɬɨ ɨɧ, ɨɛɥɚɞɚɹ ɜɵɫɨɤɨɣ ɭɩɪɭɝɨɫɬɶɸ ɩɚɪɨɜ, ɩɪɢ 
ɧɟɡɧɚɱɢɬɟɥɶɧɨɦ ɩɨɧɢɠɟɧɢɢ ɞɚɜɥɟɧɢɹ ɧɚɱɢɧɚɟɬ ɢɫɩɚɪɹɬɶɫɹ ɢ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 
ɞɪɭɝɢɦɢ ɠɢɞɤɨɫɬɹɦɢ ɨɛɥɚɞɚɟɬ ɦɟɧɶɲɟɣ ɡɚɝɪɹɡɧɟɧɧɨɫɬɶɸ. ɉɨɷɬɨɦɭ ɜɨ 
ɜɫɚɫɵɜɚɸɳɟɦ ɩɚɬɪɭɛɤɟ ɧɟɨɛɯɨɞɢɦɨ ɩɨɞɞɟɪɠɢɜɚɬɶ ɞɚɜɥɟɧɢɟ ɜɵɲɟ ɭɩɪɭɝɨɫɬɢ 
ɩɚɪɨɜ ɫɠɢɠɟɧɧɵɯ ɝɚɡɨɜ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɠɢɞɤɨɫɬɢ, ɚ 
ɤɨɧɫɬɪɭɤɰɢɢ ɫɚɥɶɧɢɤɨɜɵɯ ɭɩɥɨɬɧɟɧɢɣ ɞɨɥɠɧɵ ɛɵɬɶ ɩɨɜɵɲɟɧɧɨɣ ɧɚɞɟɠɧɨɫɬɢ.  

ɉɪɢ ɜɵɛɨɪɟ ɱɢɫɥɚ ɧ ɬɢɩɚ ɧɚɫɨɫɨɜ ɭɱɢɬɵɜɚɸɬ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ 
ɧɚ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɰɢɫɬɟɪɧɵ ɢ ɛɚɥɥɨɧɵ ɜɨ ɜɪɟɦɹ ɫɥɢɜɧɵɯ ɢ ɧɚɥɢɜɧɵɯ 
ɨɩɟɪɚɰɢɣ. 
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ɉɪɢ ɜɵɛɨɪɟ ɤɨɦɩɪɟɫɫɨɪɨɜ ɭɱɢɬɵɜɚɟɬɫɹ ɢɯ ɨɫɧɨɜɧɨɟ ɧɚɡɧɚɱɟɧɢɟ ɩɨ 
ɨɬɛɨɪɭ ɩɚɪɨɜ ɫɠɢɠɟɧɧɨɝɨ ɝɚɡɚ ɢɡ ɡɚɩɨɥɧɹɟɦɨɝɨ ɪɟɡɟɪɜɭɚɪɚ ɢ ɧɚɝɧɟɬɚɧɢɸ ɢɯ ɜ 
ɩɚɪɨɜɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ ɨɩɨɪɨɠɧɹɟɦɨɝɨ ɪɟɡɟɪɜɭɚɪɚ ɢɥɢ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ 
ɰɢɫɬɟɪɧ. Ȼɥɚɝɨɞɚɪɹ ɷɬɨɦɭ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɜɵɞɚɜɥɢɜɚɧɢɟ ɠɢɞɤɨɣ ɮɚɡɵ ɞɥɹ 
ɩɨɞɚɱɢ ɟɟ ɤ ɧɚɫɨɫɚɦ ɢɥɢ ɩɪɢ ɪɚɛɨɬɟ ɛɟɡ ɧɢɯ. Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɱɢɫɥɚ 
ɤɨɦɩɪɟɫɫɨɪɨɜ ɢ ɢɯ ɩɨɞɚɱɢ ɩɨɥɶɡɭɸɬɫɹ ɨɩɵɬɧɵɦɢ ɢ ɪɚɫɱɟɬɧɵɦɢ ɞɚɧɧɵɦɢ.  

ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɩɨɞɚɱɢ ɤɨɦɩɪɟɫɫɨɪɚ ɪɚɫɱɟɬɧɵɦ ɩɭɬɟɦ ɡɚ ɨɫɧɨɜɭ 
ɩɪɢɧɢɦɚɸɬ ɭɫɥɨɜɢɟ: ɧɚɝɧɟɬɚɟɦɵɟ ɩɚɪɵ ɫɠɢɠɟɧɧɨɝɨ ɝɚɡɚ ɢɦɟɸɬ ɩɨɜɵɲɟɧɧɭɸ 
ɬɟɦɩɟɪɚɬɭɪɭ ɢ, ɫɨɩɪɢɤɚɫɚɹɫɶ ɫ ɯɨɥɨɞɧɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ, ɩɨɞɨɝɪɟɜɚɸɬ ɜɟɪɯɧɢɣ 
ɫɥɨɣ ɠɢɞɤɨɫɬɢ, ɫɩɨɫɨɛɫɬɜɭɹ ɟɟ ɢɫɩɚɪɟɧɢɸ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨɦɭ ɩɨɜɵɲɟɧɢɸ 
ɞɚɜɥɟɧɢɹ ɜ ɢɫɩɚɪɹɟɦɨɦ ɪɟɡɟɪɜɭɚɪɟ. 

ɉɨɞɚɱɭ ɤɨɦɩɪɟɫɫɨɪɚ, ɤɝ/ɱ, ɞɥɹ ɫɥɢɜɚ 3 ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ ɰɢɫɬɟɪɧ 
ɨɛɴɟɦɨɦ 51 ɦ3 ɩɪɢ D=2,6 ɦ, Z=10,8  ɦ, ɞɢɚɦɟɬɪ ɫɥɢɜɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ dɌ =100 
ɦɦ, ɩɪɢɜɟɞɟɧɧɚɹ ɞɥɢɧɚ ɬɪɭɛɨɩɪɨɜɨɞɚ  lɌ = 250 ɦ, ɜɪɟɦɹ ɫɥɢɜɚ τ = 2 ɱ, λ = 0,02, ɢ 
ɩɥɨɬɧɨɫɬɶɸ ɫɦɟɫɢ 539 ɤɝ/ɦ3, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 

 

2/1

1






r

PFk
G

ч
, (3.11) 

 
ɝɞɟ k1 – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɨɯɥɚɠɞɟɧɢɣ, ɪɚɜɧɵɣ 50; 
      F – ɩɨɜɟɪɯɧɨɫɬɶ ɡɟɪɤɚɥɚ ɤɨɧɞɟɧɫɚɰɢɢ, ɦ2, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 
ZDF  , (3.12) 

 
ɝɞɟ D – ɞɢɚɦɟɬɪ ɰɢɫɬɟɪɧɵ, ɦ; 
      Z – ɞɥɢɧɚ ɰɢɫɬɟɪɧɵ, ɦ. 
      ΔɊ – ɩɟɪɟɩɚɞ ɞɚɜɥɟɧɢɣ ɜ ɪɟɡɟɪɜɭɚɪɟ, ɉɚ; 
       r – ɫɤɪɵɬɚɹ ɬɟɩɥɨɬɚ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ, ɪɚɜɧɚɹ 80 ɤȾɠ/ɤɝ; 
       τ – ɜɪɟɦɹ ɫɥɢɜɚ, ɱ. 
 

8,106,2 F = 28 ɦ2. 
 
ɋɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɠɢɞɤɨɫɬɢ ɜ ɫɥɢɜɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ, ɦ/ɫ, 

ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 









3600
Ɍ

ɝ

ɠ f

kV
, (3.13)  

 
ɝɞɟ Vɝ – ɨɛɴɟɦ ɰɢɫɬɟɪɧɵ, ɦ3; 
 
       k – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɩɨɥɧɟɧɢɹ ɰɢɫɬɟɪɧɵ, 0,8; 
       fɌ – ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɦ2; 
       τ – ɜɪɟɦɹ ɫɥɢɜɚ, ɱ. 
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ɉɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɦ2, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 

4

2

T

Ɍ

d
f





, (3.14) 

 
ɝɞɟ dɌ – ɞɢɚɦɟɬɪ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɦ. 

 

4

1,014,3 2
Ɍ

f  = 0,008 ɦ2; 

 

23600008,0

8,0513




ɠ
 = 2,2 ɦ/ɫ. 

 
Ƚɢɞɪɚɜɥɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɥɢɜɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɉɚ, ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɩɨ ɮɨɪɦɭɥɟ 
 

2

2






Ɍ

ɠɌ

d

l
P


 , (3.15) 

 
ɝɞɟ λ – ɤɨɷɮɮɢɰɢɟɧɬ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɬɪɟɧɢɹ; 
      lɌ – ɞɥɢɧɚ ɬɪɭɛɵ, ɦ; 
      ρ – ɩɥɨɬɧɨɫɬɶ ɝɚɡɚ, ɤɝ/ɦ3; 
      ω – ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɠɢɞɤɨɫɬɢ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ, ɦ/ɫ, ɩɨ (3.13); 
      dɌ – ɞɢɚɦɟɬɪ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɦ. 

 

21,0

2,2539250
02,0

2


P = 65219 ɉɚ = 0,7 ɤɝɫ/ɫɦ2. 

 
ɍɱɢɬɵɜɚɹ ɪɚɡɧɨɫɬɶ ɭɪɨɜɧɟɣ ɢ ɫɤɨɪɨɫɬɧɨɣ ɧɚɩɨɪ, ɩɪɢɧɢɦɚɟɦ  

ΔɊ=2 ɤɝɫ/ɫɦ2. 
 

1/2

50 28 2

80 1
чG 

 


24,75 ɤɝ/ɱ 

 
Ɉɩɪɟɞɟɥɢɦ ɫɪɟɞɧɸɸ ɩɨɞɚɱɭ ɤɨɦɩɪɟɫɫɨɪɚ ɡɚ 1ɱ ɩɪɢ τɫɪ = τ/2 = 1 
 
 

1/2

50 28 3 2

80 1
ɫɪ
чG 

  


105 ɤɝ/ɱ. 

 
Ɉɩɪɟɞɟɥɢɦ ɩɨɞɚɱɭ ɤɨɦɩɪɟɫɫɨɪɚ ɡɚ ɩɟɪɜɵɟ 5 ɦɢɧɭɬ 
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1/2

50 28 3 2

80 0,083
ɧач
чG 

  


364,46 ɤɝ/ɱ. 

 
Ɉɬɫɸɞɚ ɩɪɢɧɢɦɚɟɦ ɩɨɞɚɱɭ ɤɨɦɩɪɟɫɫɨɪɚ ɧɟ ɛɨɥɟɟ 364,46 ɤɝ/ɱ ɢ ɧɟ ɦɟɧɟɟ  

105 ɤɝ/ɱ. 
Ʉ ɭɫɬɚɧɨɜɤɟ ɩɪɢɧɢɦɚɟɦ ɞɜɚ ɤɨɦɩɪɟɫɫɨɪɚ: 1Ⱥȼ-22 ɫ ɩɨɞɚɱɟɣ 239,7 ɤɝ/ɱ 

ɩɪɢ ɞɚɜɥɟɧɢɢ ɜɫɚɫɵɜɚɧɢɹ 0,4 Ɇɉɚ ɫ ɞɜɢɝɚɬɟɥɟɦ 7,8 ɤȼɬ, ɱɢɫɥɨɦ ɨɛɨɪɨɬɨɜ ɜ 
ɦɢɧɭɬɭ 1440 ɢ 1Ⱥȼ-22 ɫ ɩɨɞɚɱɟɣ 159 ɤɝ/ɱ ɩɪɢ ɞɚɜɥɟɧɢɢ ɜɫɚɫɵɜɚɧɢɹ 0,4 Ɇɉɚ ɫ 
ɞɜɢɝɚɬɟɥɟɦ 5,5 ɤȼɬ, ɱɢɫɥɨɦ ɨɛɨɪɨɬɨɜ ɜ ɦɢɧɭɬɭ 960. Ɉɞɢɧ ɤɨɦɩɪɟɫɫɨɪ ɫ ɩɨɞɚɱɟɣ 
239,7 ɤɝ/ɱ ɪɟɡɟɪɜɧɵɣ. Ɍɚɤ ɬɚɤ ɤɚɤ ɬɵ ɷɣ ɭɨɣ. 

 
3.5 Ɋɚɫɱɟɬ ɤɨɥɢɱɟɫɬɜɚ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ 
 
ɋɠɢɠɟɧɧɵɟ ɝɚɡɵ ɨɬ ɡɚɜɨɞɨɜ-ɩɨɫɬɚɜɳɢɤɨɜ ɤ ɩɨɬɪɟɛɢɬɟɥɹɦ ɢɥɢ ɤ ɛɚɡɚɦ ɢɯ 

ɩɪɢɟɦɚ, ɯɪɚɧɟɧɢɹ ɢ ɪɚɡɞɚɱɢ ɞɨɫɬɚɜɥɹɸɬɫɹ ɜ ɫɨɫɭɞɚɯ, ɪɚɛɨɬɚɸɳɢɯ ɩɨɞ 
ɞɚɜɥɟɧɢɟɦ. Ⱦɨɫɬɚɜɤɚ ɹɜɥɹɟɬɫɹ ɫɥɨɠɧɵɦ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɯɨɡɹɣɫɬɜɟɧɧɵɦ ɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɩɪɨɰɟɫɫɨɦ, ɜɤɥɸɱɚɸɳɢɦ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɟ ɫɠɢɠɟɧɧɵɯ 
ɝɚɡɨɜ ɧɚ ɞɚɥɶɧɢɟ ɪɚɫɫɬɨɹɧɢɹ, ɨɛɪɚɛɨɬɤɭ ɝɚɡɨɜ ɧɚ Ƚɇɋ, ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɟ ɢɯ ɧɚ 
ɛɥɢɠɧɢɟ ɪɚɫɫɬɨɹɧɢɹ ɞɥɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɞɨɫɬɚɜɤɢ ɝɚɡɚ ɦɟɥɤɢɦ 
ɩɨɬɪɟɛɢɬɟɥɹɦ. 

Ɉɩɵɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ Ƚɇɋ ɞɨɥɠɧɵ ɪɚɫɩɨɥɚɝɚɬɶ 
ɧɟɨɛɯɨɞɢɦɵɦ ɚɜɬɨɬɪɚɧɫɩɨɪɬɨɦ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɨɩɟɪɚɬɢɜɧɨɫɬɢ ɝɚɡɨɫɧɚɛɠɟɧɢɹ 
ɧɚɫɟɥɟɧɢɹ ɢ ɤɨɦɦɭɧɚɥɶɧɨ-ɛɵɬɨɜɵɯ ɨɛɴɟɤɬɨɜ. ɑɢɫɥɟɧɧɨɫɬɶ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ, 
ɧɚɯɨɞɹɳɟɝɨɫɹ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɚ Ƚɇɋ ɡɚɜɢɫɢɬ ɨɬ ɤɨɥɢɱɟɫɬɜɚ ɝɚɡɚ, ɩɨɞɥɟɠɚɳɟɝɨ 
ɩɟɪɟɜɨɡɤɟ ɢ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ ɡɚ ɟɞɢɧɢɰɭ ɜɪɟɦɟɧɢ. ɉɪɢ 
ɷɬɨɦ ɩɨɞɜɢɠɧɵɣ ɫɨɫɬɚɜ, ɢɫɩɨɥɶɡɭɟɦɵɣ ɞɥɹ ɞɨɫɬɚɜɤɢ ɫɠɢɠɟɧɧɨɝɨ ɝɚɡɚ, ɦɨɠɟɬ 
ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɜɢɞɟ ɬɪɚɧɫɩɨɪɬɧɵɯ ɢ ɪɚɡɞɚɬɨɱɧɵɯ ɚɜɬɨɰɢɫɬɟɪɧ, 
ɚɜɬɨɦɨɛɢɥɢ, ɨɛɨɪɭɞɨɜɚɧɧɵɟ ɩɨɞ ɩɟɪɟɜɨɡɤɭ ɛɚɥɥɨɧɨɜ ɢɥɢ ɨɛɵɱɧɵɟ. 

Ⱥɜɬɨɦɨɛɢɥɶɧɵɟ ɰɢɫɬɟɪɧɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ 
ɰɢɥɢɧɞɪɢɱɟɫɤɢɟ ɫɨɫɭɞɵ, ɜ ɡɚɞɧɢɯ ɞɧɢɳɚɯ ɤɨɬɨɪɵɯ ɜɜɚɪɟɧ ɥɸɤ ɫ ɬɪɟɛɭɟɦɵɦɢ 
ɩɪɢɛɨɪɚɦɢ. Ɍɪɚɧɫɩɨɪɬɧɵɟ ɚɜɬɨɰɢɫɬɟɪɧɵ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɩɟɪɟɜɨɡɤɢ 
ɫɠɢɠɟɧɧɵɯ ɝɚɡɨɜ ɫ ɡɚɜɨɞɨɜ-ɩɨɫɬɚɜɳɢɤɨɜ ɞɨ ɝɚɡɨɪɚɡɞɚɬɨɱɧɵɯ ɫɬɚɧɰɢɣ ɢɥɢ ɫ 
ɝɚɡɨɪɚɡɞɚɬɨɱɧɵɯ ɫɬɚɧɰɢɣ ɢ ɤɭɫɬɨɜɵɯ ɛɚɡ ɤɪɭɩɧɵɦ ɩɨɬɪɟɛɢɬɟɥɹɦ ɢ ɝɪɭɩɩɨɜɵɦ 
ɭɫɬɚɧɨɜɤɚɦ ɫɨ ɫɥɢɜɨɦ ɢɯ ɜ ɪɟɡɟɪɜɭɚɪɵ. Ɋɚɡɞɚɬɨɱɧɵɟ ɚɜɬɨɰɢɫɬɟɪɧɵ 
ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɞɨɫɬɚɜɤɢ ɫɠɢɠɟɧɧɵɯ ɝɚɡɨɜ ɩɨɬɪɟɛɢɬɟɥɸ ɫ ɪɚɡɥɢɜɤɨɣ ɝɚɡɚ ɜ 
ɦɚɥɵɟ ɫɨɫɭɞɵ, ɚɜɬɨɦɨɛɢɥɶɧɵɟ ɢ ɨɛɵɱɧɵɟ ɛɚɥɥɨɧɵ. Ƚɪɭɡɨɜɵɟ ɚɜɬɨɦɨɛɢɥɢ 
ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɩɟɪɟɜɨɡɤɢ ɛɚɥɥɨɧɨɜ ɨɬ ɝɚɡɨɪɚɡɞɚɬɨɱɧɨɣ ɫɬɚɧɰɢɢ ɞɨ ɤɚɠɞɨɝɨ 
ɩɨɬɪɟɛɢɬɟɥɹ. Ⱥɜɬɨɰɢɫɬɟɪɧɵ ɧɚɩɨɥɧɹɸɬ ɢɡ ɫɩɟɰɢɚɥɶɧɵɯ ɤɨɥɨɧɨɤ.  

 
ɇɟɨɛɯɨɞɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɚɜɬɨɰɢɫɬɟɪɧ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

ɩV

V
Ⱥ

ч

cч

ɨ 
 , (3.16) 
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ɝɞɟ Vc – ɫɪɟɞɧɟɫɭɬɨɱɧɵɣ ɪɚɫɯɨɞ ɫɠɢɠɟɧɧɨɝɨ ɝɚɡɚ, ɦ3; 
       Vч – ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ, ɞɥɹ ȺɐɌ-8-130, 6,2 ɦ3; 
       ɩ – ɱɢɫɥɨ ɪɟɣɫɨɜ ɜ ɫɭɬɤɢ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 

1
2

2
t

c

l
tɩ


 , (3.17) 

 
ɝɞɟ t – ɜɪɟɦɹ ɪɚɛɨɬɵ ɜ ɫɭɬɤɢ, ɱ; 
      l – ɪɚɫɫɬɨɹɧɢɟ ɨɬ Ƚɇɋ ɞɨ ɩɨɬɪɟɛɢɬɟɥɹ, 5 ɤɦ; 
      ɫ – ɫɪɟɞɧɹɹ ɬɟɯɧɢɱɟɫɤɚɹ ɫɤɨɪɨɫɬɶ ɚɜɬɨɦɨɛɢɥɹ, 40 ɤɦ/ɱ; 
      t1 – ɜɪɟɦɹ ɩɨɝɪɭɡɤɢ-ɪɚɡɝɪɭɡɤɢ, 1,5 ɱ. 

 

2 5
2 1,5

40

8
n 


 

 2 ɪɟɣɫɚ. 

 
Ɋɚɫɫɱɢɬɵɜɚɟɦ ɫɪɟɞɧɟɫɭɬɨɱɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ, ɦ3/ɫɭɬ, ɩɨ ɮɨɪɦɭɥɟ 
 

365



kQ

V
c

, (3.18) 

 
ɝɞɟ Q – ɨɛɳɢɣ ɪɚɫɯɨɞ ɝɚɡɚ ɜ ɝɨɞ, ɤɝ; 
       ρ – ɩɥɨɬɧɨɫɬɶ ɠɢɞɤɨɣ ɮɚɡɵ ɝɚɡɚ, ɤɝ/ɦ3; 
       k – ɞɨɥɹ ɪɟɚɥɢɡɚɰɢɢ ɝɚɡɚ ɱɟɪɟɡ ɝɪɭɩɩɨɜɵɟ ɭɫɬɚɧɨɜɤɢ, 0,95. 
 

15533409 0.95

539 365
ɫV 




75 ɦ3/ɫɭɬ; 

 
75

6,2 2
ч
ɨȺ 


6 ɲɬ. 

 
Ʉɨɥɢɱɟɫɬɜɨ ɡɚɩɪɚɜɨɱɧɵɯ ɤɨɥɨɧɨɤ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

rkq

G
n ɫɭɬ

k 
 , (3.19) 

 
ɝɞɟ Gcɭɬ – ɫɭɬɨɱɧɚɹ ɪɟɚɥɢɡɚɰɢɹ ɫɠɢɠɟɧɧɨɝɨ ɝɚɡɚ, ɬ/ɫɭɬ; 
      q – ɪɚɫɱɟɬɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤɨɥɨɧɤɢ, 5 ɬ/ɱ; 
      k – ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ, 0,65; 
      r – ɜɪɟɦɹ ɪɚɛɨɬɵ ɤɨɥɨɧɤɢ, 8 ɱ. 

ɋɭɬɨɱɧɚɹ ɪɟɚɥɢɡɚɰɢɹ ɝɚɡɚ, ɬ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
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365ɫɭɬ

G k
G

 , 

 (3.20) 
ɝɞɟ G – ɨɛɳɢɣ ɪɚɫɯɨɞ ɝɚɡɚ, ɬ, ɬɚɛɥɢɰɚ 2.1; 
       k – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ (3,18). 

 
15533,409 0,95

365
ɫɭɬG 

 40,43 ɬ; 

 
40,43

5 0,65 8
kn 

 
1,55 ≈ 2 ɲɬ. 

 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɞɥɹ ɡɚɩɪɚɜɤɢ ɚɜɬɨɰɢɫɬɟɪɧ ɩɪɢɧɢɦɚɟɦ 2 ɤɨɥɨɧɤɢ. 
Ɉɩɪɟɞɟɥɹɟɦ ɫɪɟɞɧɢɣ ɨɛɴɟɦ ɩɟɪɟɜɨɡɨɤ, ɬ, ɨɞɧɨɣ ɦɚɲɢɧɨɣ ɬɢɩɚ «ɤɥɟɬɤɚ» ɜ 

ɫɭɬɤɢ ɩɨ ɮɨɪɦɭɥɟ 
 

nqq 
1

, (3.21) 

 
ɝɞɟ q – ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɨɞɧɨɝɨ ɚɜɬɨɦɨɛɢɥɹ, 0,8 ɬ; 
       ɩ – ɱɢɫɥɨ ɪɟɣɫɨɜ ɚɜɬɨɦɨɛɢɥɹ. 
 

1 0,8 2q    1,6 ɬ. 
 
Ɉɩɪɟɞɟɥɹɟɦ ɧɟɨɛɯɨɞɢɦɵɣ ɨɛɴɟɦ ɩɟɪɟɜɨɡɨɤ ɜ ɫɭɬɤɢ ɩɨ ɮɨɪɦɭɥɟ 
 

k
N

Q
q 

2
, (3.22) 

 
ɝɞɟ Q – ɤɨɥɢɱɟɫɬɜɨ ɪɟɚɥɢɡɭɟɦɨɝɨ ɝɚɡɚ ɜ ɝɨɞ, ɬ; 
       N – ɱɢɫɥɨ ɪɚɛɨɱɢɯ ɞɧɟɣ ɜ ɝɨɞɭ, 320; 
       k – ɤɨɷɮɮɢɰɢɟɧɬ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 1,15.  

 

2

15533,409 0,05
1,15

320
q


  2,79 ɬ. 

 
Ɋɚɫɫɱɢɬɵɜɚɟɦ ɬɪɟɛɭɟɦɨɟ ɱɢɫɥɨ ɚɜɬɨɦɨɛɢɥɟɣ ɬɢɩɚ «ɤɥɟɬɤɚ», ɲɬ, ɩɨ 

ɮɨɪɦɭɥɟ 
 

1

2

q

q
Aч

ɨ
 , (3.23) 

 
ɝɞɟ q1 – ɫɪɟɞɧɢɣ ɨɛɴɟɦ ɩɟɪɟɜɨɡɨɤ ɨɞɧɨɣ ɦɚɲɢɧɨɣ, ɬ, ɩɨ (3.21); 
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      q2 – ɨɛɳɢɣ ɨɛɴɟɦ ɩɟɪɟɜɨɡɨɤ, ɬ, ɩɨ (3.22). 
 

2,79

1,6
ч
ɨq  1,7 ≈ 2 ɲɬ. 

 
ɉɪɢɧɢɦɚɟɦ 2 ɚɜɬɨɦɨɛɢɥɹ ɬɢɩɚ «ɤɥɟɬɤɚ» ɢ 6 ɚɜɬɨɰɢɫɬɟɪɧɵ. 
Ɇɚɫɫɵɵɧɚ ɤɥɟɬɤɚ ɢɤɤɢ ɭɫɬɭɭɤɚ, ɢɤɤɢɬɷ ɛɚɪɚɧ ɤɷɥɷɪ, 6 ɰɢɫɬɟɪɧɚɥɚɚɯ.  
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4 Ɋɚɫɱɟɬ ɝɪɭɩɩɨɜɵɯ ɪɟɡɟɪɜɭɚɪɧɵɯ ɭɫɬɚɧɨɜɨɤ ɫɠɢɠɟɧɧɨɝɨ 
ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ ɝɚɡɚ 

 
Ⱦɥɹ ɯɪɚɧɟɧɢɹ ɫɠɢɠɟɧɧɵɯ ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ ɝɚɡɨɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɭ 

ɩɨɬɪɟɛɢɬɟɥɹ ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɬɚɰɢɨɧɚɪɧɵɟ ɢ ɩɟɪɟɞɜɢɠɧɵɟ ɪɟɡɟɪɜɭɚɪɵ 
ɪɚɡɥɢɱɧɨɝɨ ɨɛɴɟɦɚ. ɍɫɬɚɧɨɜɤɢ ɝɚɡɨɫɧɚɛɠɟɧɢɹ ɫ ɞɜɭɦɹ ɢ ɛɨɥɟɟ ɪɟɡɟɪɜɭɚɪɚɦɢ, 
ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɫɧɚɛɠɟɧɢɹ ɫɠɢɠɟɧɧɵɦ ɝɚɡɨɦ ɪɚɡɥɢɱɧɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ, 
ɧɚɡɵɜɚɸɬ ɪɟɡɟɪɜɭɚɪɧɵɦɢ. Ɉɧɢ ɛɵɜɚɸɬ ɧɚɞɡɟɦɧɵɦɢ ɢ ɩɨɞɡɟɦɧɵɦɢ. ɇɚɞɡɟɦɧɵɟ 
ɭɫɬɚɧɨɜɤɢ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɪɢɦɟɧɹɸɬ ɞɥɹ ɝɚɡɨɫɧɚɛɠɟɧɢɹ ɩɪɟɞɩɪɢɹɬɢɣ 
ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɢ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɩɨɞɡɟɦɧɵɟ ɞɥɹ 
ɝɚɡɨɫɧɚɛɠɟɧɢɹ ɩɪɨɦɵɲɥɟɧɧɵɯ ɢ ɤɨɦɦɭɧɚɥɶɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ, ɨɬɞɟɥɶɧɵɯ 
ɦɧɨɝɨɷɬɚɠɧɵɯ ɠɢɥɵɯ ɢ ɨɛɳɟɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɢɯ ɝɪɭɩɩ, ɚ ɬɚɤɠɟ ɨɛɴɟɤɬɨɜ 
ɫɟɥɶɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ. ɑɢɫɥɨ ɪɟɡɟɪɜɭɚɪɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɪɚɫɱɟɬɨɦ, ɧɨ ɞɨɥɠɧɨ 
ɛɵɬɶ ɧɟ ɦɟɧɟɟ ɞɜɭɯ.  

ȼ ɫɨɫɬɚɜ ɪɟɡɟɪɜɭɚɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɞɨɥɠɧɵ ɜɯɨɞɢɬɶ: ɪɟɡɟɪɜɭɚɪɵ, 
ɬɪɭɛɨɩɪɨɜɨɞɵ ɨɛɜɹɡɤɢ ɪɟɡɟɪɜɭɚɪɨɜ ɩɨ ɠɢɞɤɨɣ ɢ ɩɚɪɨɜɨɣ ɮɚɡɚɦ, ɡɚɩɨɪɧɚɹ 
ɚɪɦɚɬɭɪɚ, ɪɟɝɭɥɹɬɨɪɵ ɞɚɜɥɟɧɢɹ ɝɚɡɚ, ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɟ ɡɚɩɨɪɧɵɟ ɢ ɫɛɪɨɫɧɵɟ 
ɤɥɚɩɚɧɵ, ɩɨɤɚɡɵɜɚɸɳɢɟ ɦɚɧɨɦɟɬɪɵ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɞɨ ɪɟɝɭɥɹɬɨɪɚ ɞɚɜɥɟɧɢɹ, 
ɲɬɭɰɟɪɵ ɫ ɤɪɚɧɚɦɢ ɩɨɫɥɟ ɪɟɝɭɥɹɬɨɪɚ ɪɟɝɭɥɹɬɨɪɨɜ ɞɚɜɥɟɧɢɹ ɞɥɹ ɩɪɢɫɨɟɞɢɧɟɧɢɹ 
ɤɨɧɬɪɨɥɶɧɨɝɨ ɦɚɧɨɦɟɬɪɚ, ɭɫɬɪɨɣɫɬɜɨ ɞɥɹ ɤɨɧɬɪɨɥɹ ɭɪɨɜɧɹ ɫɠɢɠɟɧɧɵɯ ɝɚɡɨɜ ɜ 
ɪɟɡɟɪɜɭɚɪɚɯ ɢ ɢɫɩɚɪɢɬɟɥɢ (ɜ ɭɫɬɚɧɨɜɤɚɯ ɫ ɢɫɤɭɫɫɬɜɟɧɧɵɦ ɢɫɩɚɪɟɧɢɟɦ). 
Ⱥɪɦɚɬɭɪɚ ɢ ɩɪɢɛɨɪɵ ɝɪɭɩɩɨɜɵɯ ɪɟɡɟɪɜɭɚɪɧɵɯ ɭɫɬɚɧɨɜɨɤ ɞɨɥɠɧɵ ɛɵɬɶ 
ɡɚɳɢɳɟɧɵ ɤɨɠɭɯɚɦɢ ɨɬ ɚɬɦɨɫɮɟɪɧɵɯ ɨɫɚɞɤɨɜ ɢ ɩɨɜɪɟɠɞɟɧɢɣ.  

ɉɥɨɳɚɞɤɢ ɪɟɡɟɪɜɭɚɪɧɵɯ ɭɫɬɚɧɨɜɨɤ ɞɨɥɠɧɵ ɛɵɬɶ ɨɝɪɚɠɞɟɧɵ ɡɚɛɨɪɨɦ 
ɜɵɫɨɬɨɣ ɧɟ ɦɟɧɟɟ 1,6 ɦ ɢɡ ɧɟɫɝɨɪɚɟɦɵɯ ɦɚɬɟɪɢɚɥɨɜ. ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɞɨɥɠɧɵ 
ɛɵɬɶ ɭɝɥɟɤɢɫɥɨɬɧɵɟ ɨɝɧɟɬɭɲɢɬɟɥɢ, ɹɳɢɤ ɫ ɩɟɫɤɨɦ ɢ ɥɨɩɚɬɚ. ɑɢɫɥɨ ɪɟɡɟɪɜɭɚɪɨɜ 
ɜ ɭɫɬɚɧɨɜɤɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɯɚɪɚɤɬɟɪɨɦ ɩɨɬɪɟɛɢɬɟɥɟɣ, ɪɚɣɨɧɨɦ ɭɫɬɚɧɨɜɤɢ 
ɪɟɡɟɪɜɭɚɪɨɜ (ɫɟɜɟɪ, ɸɝ ɢ ɬ.ɞ.), ɪɚɫɯɨɞɨɦ ɝɚɡɚ ɢ ɨɛɴɟɦɨɦ ɢɫɩɨɥɶɡɭɟɦɵɯ 
ɪɟɡɟɪɜɭɚɪɨɜ. Ⱦɥɹ ɛɟɫɩɟɪɟɛɨɣɧɨɝɨ ɫɧɚɛɠɟɧɢɹ ɧɚɫɟɥɟɧɢɹ ɝɚɡɨɦ ɢ ɜɨ ɢɡɛɟɠɚɧɢɟ 
ɩɟɪɟɝɪɭɡɤɢ ɬɪɚɧɫɩɨɪɬɚ ɨɛɴɟɦ ɪɟɡɟɪɜɭɚɪɧɵɯ ɭɫɬɚɧɨɜɨɤ ɪɚɫɫɱɢɬɵɜɚɸɬ, ɢɫɯɨɞɹ ɢɡ 
ɞɜɭɯɧɟɞɟɥɶɧɨɝɨ ɡɚɩɚɫɚ ɝɚɡɚ. Ɋɚɫɱɟɬ ɫɢɫɬɟɦ ɝɚɡɨɫɧɚɛɠɟɧɢɹ ɨɬ ɷɬɢɯ ɭɫɬɚɧɨɜɨɤ ɫ 
ɟɫɬɟɫɬɜɟɧɧɵɦ ɢɫɩɚɪɟɧɢɟɦ ɢɦɟɟɬ ɫɜɨɸ ɫɩɟɰɢɮɢɤɭ, ɨɛɭɫɥɨɜɥɟɧɧɭɸ ɩɪɨɰɟɫɫɨɦ 
ɬɟɩɥɨɨɛɦɟɧɚ ɦɟɠɞɭ ɝɪɭɧɬɨɦ ɢ ɪɟɡɟɪɜɭɚɪɚɦɢ, ɚ ɬɚɤɠɟ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ ɝɪɭɧɬɚ. 

ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɢ ɷɤɫɩɥɭɚɬɚɰɢɹ ȽɊɍ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɋɇɢɉ 2.04.08-87*, ɩɪɚɜɢɥɚɦɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ ɝɚɡɨɜɨɦ 
ɯɨɡɹɣɫɬɜɟ Ƚɨɫɬɟɯɧɚɞɡɨɪɚ, ɩɪɚɜɢɥɚɦɢ ɭɫɬɪɨɣɫɬɜɚ ɢ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɫɨɫɭɞɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɩɨɞ ɞɚɜɥɟɧɢɟɦ. 

 
4.1 Ɋɚɫɱɟɬ ɪɟɡɟɪɜɭɚɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɫ ɟɫɬɟɫɬɜɟɧɧɵɦ ɢɫɩɚɪɟɧɢɟɦ 
 
ɋɯɟɦɚ ɝɚɡɨɫɧɚɛɠɟɧɢɹ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɢɫɬɨɱɧɢɤ ɝɚɡɨɫɧɚɛɠɟɧɢɹ 

(ɪɟɡɟɪɜɭɚɪɧɭɸ ɭɫɬɚɧɨɜɤɭ ɫ ɟɫɬɟɫɬɜɟɧɧɵɦ ɢɫɩɚɪɟɧɢɟɦ), ɬɪɭɛɨɩɪɨɜɨɞɵ ɨɛɜɹɡɤɢ, 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɟ ɝɚɡɨɩɪɨɜɨɞɵ ɢ ɡɚɩɨɪɧɨ-ɪɟɝɭɥɢɪɭɸɳɭɸ ɚɪɦɚɬɭɪɭ.  
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ɂɫɩɚɪɟɧɢɟ ɫɠɢɠɟɧɧɨɝɨ ɝɚɡɚ ɜ ɪɟɡɟɪɜɭɚɪɚɯ ɩɪɨɢɫɯɨɞɢɬ ɡɚ ɫɱɟɬ ɬɟɩɥɚ, 
ɩɨɫɬɭɩɚɸɳɟɝɨ ɤ ɧɢɦ ɨɬ ɨɤɪɭɠɚɸɳɟɝɨ ɝɪɭɧɬɚ. ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɪɟɡɟɪɜɭɚɪɨɜ 
ɡɚɜɢɫɢɬ ɨɬ ɮɪɚɤɰɢɨɧɧɨɝɨ ɫɨɫɬɚɜɚ ɝɚɡɚ (ɫɨɞɟɪɠɚɧɢɟ ɩɪɨɩɚɧɚ), ɬɟɦɩɟɪɚɬɭɪɧɵɯ 
ɭɫɥɨɜɢɣ, ɜ ɤɨɬɨɪɵɯ ɧɚɯɨɞɢɬɫɹ ɪɟɡɟɪɜɭɚɪɵ, ɢ ɪɟɠɢɦɚ ɧɚɩɨɥɧɟɧɢɹ ɪɟɡɟɪɜɭɚɪɨɜ 
ɝɚɡɨɦ ɩɨ ɦɟɪɟ ɟɝɨ ɪɚɫɯɨɞɚ. ɇɚɞɟɠɧɨɫɬɶ ɢ ɷɤɨɧɨɦɢɱɧɨɫɬɶ ɪɟɡɟɪɜɭɚɪɧɵɯ 
ɭɫɬɚɧɨɜɨɤ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ ɫɬɟɩɟɧɢ ɡɚɜɢɫɢɬ ɨɬ ɩɪɚɜɢɥɶɧɨɫɬɢ ɜɵɛɨɪɚ ɤɨɥɢɱɟɫɬɜɚ 
ɪɟɡɟɪɜɭɚɪɨɜ ɢ ɬɨɱɧɨɫɬɢ ɨɩɪɟɞɟɥɟɧɢɹ ɪɚɫɱɟɬɧɨɝɨ ɪɚɫɯɨɞɚ ɝɚɡɚ. Ɋɚɫɱɟɬɧɵɦ 
ɪɟɠɢɦɨɦ ɞɥɹ ɝɪɭɩɩɨɜɨɣ ɩɨɞɡɟɦɧɨɣ ɭɫɬɚɧɨɜɤɢ ɹɜɥɹɸɬɫɹ ɡɢɦɧɢɣ ɢ ɜɟɫɟɧɧɢɣ 
ɩɟɪɢɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ. ȼ ɷɬɨ ɜɪɟɦɹ ɪɟɡɟɪɜɭɚɪ ɪɚɛɨɬɚɟɬ ɜ ɡɨɧɟ ɝɪɭɧɬɚ ɦ 
ɨɬɪɢɰɚɬɟɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ. 

Ɍɪɟɛɭɟɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɪɟɡɟɪɜɭɚɪɨɜ, ɲɬ, ɜ ɭɫɬɚɧɨɜɤɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ 

 

ɪɟɡ

ɪ

V

V
N  , (4.1) 

 
ɝɞɟ Vɪɟɡ – ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɨɞɧɨɝɨ ɪɟɡɟɪɜɭɚɪɚ, ɦ3/ɱ, ɩɨ [1], ɞɥɹ ɪɟɡɟɪɜɭɚɪɚ 
ɨɛɴɟɦɨɦ 5 ɦ3 Vɪɟɡ =1,9 ɦ3/ɱ; 
       Vɪ – ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ, ɦ3/ɱ, ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨ ɫɭɬɨɱɧɨɦ ɩɨɬɪɟɛɥɟɧɢɢ, 
ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 

365




ɧ

ɪ

ɧ

ɝɝɨɞɧ

ɪ Q

КqKn
V , (4.2) 

 
ɝɞɟ ɩ – ɤɨɥɢɱɟɫɬɜɨ ɠɢɬɟɥɟɣ, ɩɨɥɶɡɭɸɳɢɯɫɹ ɝɚɡɨɦ ɨɬ ɪɟɡɟɪɜɭɚɪɧɨɣ ɭɫɬɚɧɨɜɤɢ, 
ɱɟɥ; 
       Кɧ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɭɬɨɱɧɨɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɩɨɬɪɟɛɥɟɧɢɹ ɝɚɡɚ ɜ ɬɟɱɟɧɢɟ 
ɝɨɞɚ, ɩɪɢ ɧɚɥɢɱɢɢ ɜ ɤɜɚɪɬɢɪɚɯ ɬɨɥɶɤɨ ɝɚɡɨɜɵɯ ɩɥɢɬ Кɧ = 1,4; 
       qɝɨɞ – ɝɨɞɨɜɨɣ ɪɚɫɯɨɞ ɝɚɡɚ ɧɚ ɨɞɧɨɝɨ ɱɟɥɨɜɟɤɚ ɜ ɬɟɩɥɨɜɵɯ ɟɞɢɧɢɰɚɯ 
ɤȾɠ/ɝɨɞ, ɩɪɢ ɧɚɥɢɱɢɢ ɜ ɤɜɚɪɬɢɪɟ ɝɚɡɨɜɨɣ ɩɥɢɬɵ ɢ ɩɪɢ ɝɚɡɨɫɧɚɛɠɟɧɢɢ 
ɫɠɢɠɟɧɧɵɦ ɝɚɡɨɦ qɝɨɞ = 2540000 ɤȾɠ/ɝɨɞ; 
       Кɝ

ɧ – ɩɨɤɚɡɚɬɟɥɶ ɱɚɫɨɜɨɝɨ ɦɚɤɫɢɦɭɦɚ ɫɭɬɨɱɧɨɝɨ ɪɚɫɯɨɞɚ, ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ 
[1], Кч

ɧ= 0,12; 
       Qɧ

ɪ – ɧɢɡɲɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɝɚɡɚ, ɤȾɠ/ɦ3, ɩɨ (2). 
 

880 1,4 2540000 0,12

95433,3 365ɪV
  

 


10,8 ɦ3/ɱ. 

 
10,8

1,9
N  6 ɲɬ. 
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ɉɪɢ ɝɪɭɧɬɨɜɨɦ ɪɚɫɩɨɥɨɠɟɧɢɢ ɪɟɡɟɪɜɭɚɪɨɜ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɞɪɭɝ ɨɬ ɞɪɭɝɚ, 
ɪɚɜɧɵɦ ɞɢɚɦɟɬɪɭ ɪɟɡɟɪɜɭɚɪɚ, ɩɪɨɢɫɯɨɞɢɬ ɬɟɩɥɨɜɨɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɦɟɠɞɭ 
ɧɢɦɢ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɝɪɭɧɬ ɦɟɠɞɭ ɧɢɦɢ ɨɯɥɚɠɞɚɟɬɫɹ, ɢ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 
ɤɚɠɞɨɝɨ ɪɟɡɟɪɜɭɚɪɚ ɜ ɝɪɭɩɩɨɜɨɣ ɭɫɬɚɧɨɜɤɟ ɭɦɟɧɶɲɚɟɬɫɹ. ɉɨɷɬɨɦɭ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɝɪɭɩɩɵ ɪɟɡɟɪɜɭɚɪɨɜ ɧɟ ɪɚɜɧɚ ɫɭɦɦɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɟɣ 
ɬɚɤɨɝɨ ɠɟ ɤɨɥɢɱɟɫɬɜɚ ɨɬɞɟɥɶɧɨ ɫɬɨɹɳɢɯ ɪɟɡɟɪɜɭɚɪɨɜ, ɚ ɡɚɜɢɫɢɬ ɨɬ ɪɚɫɫɬɨɹɧɢɹ 
ɦɟɠɞɭ ɧɢɦɢ ɢ ɢɯ ɜɡɚɢɦɧɨɝɨ ɪɚɫɩɨɥɨɠɟɧɢɹ. ȼɫɟ ɷɬɢ ɮɚɤɬɨɪɵ ɭɱɢɬɵɜɚɸɬɫɹ 
ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɬɟɩɥɨɜɨɝɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ m. Ʉɨɷɮɮɢɰɢɟɧɬ ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ 
[1]. Ⱦɥɹ 6 ɪɟɡɟɪɜɭɚɪɨɜ ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɜɟɧ 0,67. 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɝɪɭɩɩɨɜɨɣ ɭɫɬɚɧɨɜɤɢ, ɦ3/ɱ, ɫ ɭɱɟɬɨɦ ɬɟɩɥɨɜɨɝɨ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 
mVNV

ɪɟɡɭɫɬ
 , (4.3) 

 
ɝɞɟ N – ɤɨɥɢɱɟɫɬɜɨ ɪɟɡɟɪɜɭɚɪɨɜ, ɲɬ, ɩɨ (4.1); 
      Vɪɟɡ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ (4.1); 
      ɬ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɜɨɝɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ. 

 
6 1,9 0,67ɭɫɬV     7,64 ɦ3/ɱ. 

 
Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɫɩɟɪɟɛɨɣɧɨɫɬɢ ɫɧɚɛɠɟɧɢɹ ɡɚɩɚɫ ɝɚɡɚ ɜ ɪɟɡɟɪɜɭɚɪɚɯ 

ɭɫɬɚɧɨɜɤɢ ɞɨɥɠɟɧ ɛɵɬɶ ɧɟ ɦɟɧɟɟ ɱɟɦ ɧɚ ɞɜɟ ɧɟɞɟɥɢ, ɩɨɷɬɨɦɭ ɫɥɟɞɭɟɬ ɩɪɨɜɟɪɢɬɶ 
ɡɚɩɚɫ ɝɚɡɚ, ɦ3, ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɪɟɡɟɪɜɭɚɪɚɯ ɭɫɬɚɧɨɜɤɢ, ɤɨɬɨɪɵɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ 

 

ɫɦɝɟɨɦɡаɩ
VhVNV  , (4.4) 

 
ɝɞɟ N – ɤɨɥɢɱɟɫɬɜɨ ɪɟɡɟɪɜɭɚɪɨɜ, ɲɬ, ɩɨ (4.1); 
      Vɝɟɨɦ – ɝɟɨɦɟɬɪɢɱɟɫɤɚɹ ɟɦɤɨɫɬɶ ɪɟɡɟɪɜɭɚɪɨɜ, ɦ3; 
       h – ɤɨɥɢɱɟɫɬɜɨ ɝɚɡɚ, ɤɨɬɨɪɨɟ ɦɨɠɟɬ ɛɵɬɶ ɨɬɨɛɪɚɧɨ ɢɡ ɪɟɡɟɪɜɭɚɪɚ ɦɟɠɞɭ 
ɨɱɟɪɟɞɧɵɦɢ ɡɚɩɪɚɜɤɚɦɢ. ɇɚɱɚɥɶɧɵɣ ɭɪɨɜɟɧɶ ɡɚɩɨɥɧɟɧɢɹ 85%, ɨɫɬɚɬɨɱɧɵɣ  
25 – 35%. 

 
h=0,85 – (0,25…0,35) (4.5) 
 
Vɫɦ – ɨɛɴɟɦ ɩɚɪɨɜ, ɤɨɬɨɪɵɣ ɨɛɪɚɡɭɟɬɫɹ ɩɪɢ ɫɠɢɝɚɧɢɢ 1ɦ3 ɝɚɡɚ. ɉɪɢ 

ɫɠɢɝɚɧɢɢ ɩɪɨɩɚɧɚ ɨɛɪɚɡɭɟɬɫɹ 269 ɦ3 ɩɚɪɚ, ɚ ɩɪɢ ɢɫɩɚɪɟɧɢɢ 1 ɦ3 ɛɭɬɚɧɚ 235 ɦ3 
ɩɚɪɚ. 

Ɉɛɴɟɦ ɩɚɪɨɜ, ɦ3, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

iiɫɦ
VхV   , (4.6) 
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ɝɞɟ хi – ɫɨɞɟɪɠɚɧɢɟ ɤɨɦɩɨɧɟɧɬɨɜ ɠɢɞɤɨɣ ɮɚɡɵ ɜ ɫɦɟɫɢ; 
      Vi – ɨɛɴɟɦ ɤɨɦɩɨɧɟɧɬɨɜ ɩɪɢ ɢɫɩɚɪɟɧɢɢ, ɦ3. 
 

23515,026985,0 
ɫɦ

V = 263,9 ɦ3. 

 
0,85 0,25 0,6h    . 

 

6 5 0,6 263,9ɡаɩV     4750,2 ɦ3. 
 
ɑɢɫɥɨ ɫɭɬɨɤ ɦɟɠɞɭ ɡɚɩɪɚɜɤɚɦɢ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

ɫɭɬ

ɡаɩ

V

V
Z  , (4.7) 

 
ɝɞɟ Vɡаɩ – ɨɛɴɟɦ ɡɚɩɚɫɚ ɝɚɡɚ ɜ ɪɟɡɟɪɜɭɚɪɧɵɯ ɭɫɬɚɧɨɜɤɚɯ, ɦ3, ɩɨ (4.4); 
       Vɫɭɬ – ɫɪɟɞɧɟɫɭɬɨɱɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ, ɦ3/ɫɭɬ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 

365




ɪ

ɧ

ɝɨɞɧ

ɫɭɬ Q

qКɩ
V , (4.8) 

 
ɝɞɟ ɩ, Кɧ, qɝɨɞ, Qɧ

ɪ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ (4.2).       
 

880 1,4 2540000

95433,3 365ɫɭɬV
 

 


89,84 ɦ3/ɫɭɬ; 

 
4750,2

89,84
Z   53 ɫɭɬɨɤ. 

 
4.2 Ɋɚɫɱɟɬ ɪɟɡɟɪɜɭɚɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɫ ɢɫɤɭɫɫɬɜɟɧɧɵɦ ɢɫɩɚɪɟɧɢɟɦ 
 
ɋɯɟɦɚ ɝɚɡɨɫɧɚɛɠɟɧɢɹ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɪɟɡɟɪɜɭɚɪɧɭɸ ɭɫɬɚɧɨɜɤɭ, 

ɢɫɩɚɪɢɬɟɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ, ɬɪɭɛɨɩɪɨɜɨɞɵ ɨɛɜɹɡɤɢ, ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɟ 
ɝɚɡɨɩɪɨɜɨɞɵ ɢ ɡɚɩɨɪɧɨ-ɪɟɝɭɥɢɪɭɸɳɭɸ ɚɪɦɚɬɭɪɭ. 

Ɋɟɡɟɪɜɭɚɪɧɵɟ ɭɫɬɚɧɨɜɤɢ ɫɠɢɠɟɧɧɨɝɨ ɝɚɡɚ ɦɨɝɭɬ ɨɛɨɪɭɞɨɜɚɬɶɫɹ 
ɟɦɤɨɫɬɹɦɢ, ɩɪɨɬɨɱɧɵɦɢ ɢ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦɢ ɢɫɩɚɪɢɬɟɥɹɦɢ. 

Ɍɪɟɛɭɟɦɭɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɤɝ/ɱ, ɢɫɩɚɪɢɬɟɥɹ ɨɩɪɟɞɟɥɹɟɦ ɢɫɯɨɞɹ ɢɡ 
ɪɚɫɱɟɬɧɨɝɨ ɪɚɫɯɨɞɚ ɝɚɡɚ ɩɨ ɮɨɪɦɭɥɟ 

 



27 
 

365




ɪ

ɧ

ɧ

ɝɧɝɨɞ

Q

ККqn
G , (4.9) 

ɝɞɟ ɩ, Кɧ, qɝɨɞ, Кɝ
ч – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ (4.2); 

       Qɧ
ɪ – ɧɢɡɲɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɝɚɡɚ, ɤȾɠ/ɤɝ, ɩɨ (2). 

 

G=
880 1,4 2540000 0,12

46454,5 365

  



22,15 ɤɝ/ɱ. 

Ɍɪɟɛɭɟɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɢɫɩɚɪɢɬɟɥɟɣ, ɲɬ, ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

U

U G

G
N  , (4.10) 

 
ɝɞɟ G – ɬɪɟɛɭɟɦɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɢɫɩɚɪɢɬɟɥɹ, ɤɝ/ɱ; 
       GU – ɩɚɫɩɨɪɬɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɢɫɩɚɪɢɬɟɥɹ, ɜɵɛɪɚɧɧɨɝɨ ɩɨ ɬɟɯɧɢɤɨ-
ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɩɨɤɚɡɚɬɟɥɹɦ, ɫ ɭɱɟɬɨɦ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɟɝɨ 
ɷɤɫɩɥɭɚɬɚɰɢɢ. 

 

Nu= .137,0
60

15,22 ɢɫɩаɪɢɬɟɥɶ  

 
Ʉɨɥɢɱɟɫɬɜɨ ɪɟɡɟɪɜɭɚɪɨɜ, ɲɬ, ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɫɧɚɛɠɟɧɢɹ ɝɚɡɨɦ 

ɩɨɬɪɟɛɢɬɟɥɟɣ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

ɠɪɟɡ

ɫɭɬ

V

GZ
N




 , (4.11) 

 
ɝɞɟ Z – ɤɨɥɢɱɟɫɬɜɨ ɫɭɬɨɤ ɦɟɠɞɭ ɡɚɩɪɚɜɤɚɦɢ. ɉɪɢɧɢɦɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɪɚɞɢɭɫɚ ɨɛɫɥɭɠɢɜɚɧɢɹ, ɤɚɱɟɫɬɜɚ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ ɢ ɤɥɢɦɚɬɢɱɟɫɤɢɯ 
ɭɫɥɨɜɢɣ (ɨɬ 7 ɞɨ 30 ɫɭɬ.), ɩɪɢɧɢɦɚɟɦ Z =15 ɫɭɬɨɤ; 
     Gɫɭɬ – ɫɪɟɞɧɟɫɭɬɨɱɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ, ɤɝ/ɫɭɬ; 
     Vɪɟɡ – ɟɦɤɨɫɬɶ ɨɞɧɨɝɨ ɪɟɡɟɪɜɭɚɪɚ, ɦ3; 
     ρɠ – ɩɥɨɬɧɨɫɬɶ ɠɢɞɤɨɣ ɮɚɡɵ ɝɚɡɚ, ɦ3/ɤɝ. 

ɋɪɟɞɧɟɫɭɬɨɱɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ, ɤɝ/ɫɭɬ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

365




ɪ

ɧ

ɝɨɞɧ

ɫɭɬ Q

qКɩ
G , (4.12) 

 
ɝɞɟ ɩ, Кɧ, qɝɨɞ, – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ (4.2);        
       Qɧ

ɪ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ (4.9). 
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Gcɭɬ=
2540000 880 1,4

46454,5 365

 



184,55 ɤɝ/ɫɭɬ. 

 
15 184,55

5 539
N


 


1,03 ≈ 2  

 
ɉɪɢɧɢɦɚɟɦ ɪɟɡɟɪɜɭɚɪɧɭɸ ɭɫɬɚɧɨɜɤɭ ɫ 2 ɪɟɡɟɪɜɭɚɪɨɦ ɟɦɤɨɫɬɶɸ 5 ɦ3 ɢ 

ɨɞɢɧ ɮɨɪɫɭɧɨɱɧɵɦ ɢɫɩɚɪɢɬɟɥɟɦ. ɍɫɬɚɧɨɜɤɚɝɚ ɢɤɤɢ ɛɢɷɫɬɷɷɯ ɪɟɡɟɪɜɭɚɪ ɵɥɵɛɵɬ 
ɭɨɧɧɚ ɛɢɢɪ ɮɨɪɫɭɧɨɱɧɚɣ ɢɫɩɚɪɢɬɟɥɶ. 
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5 Ɋɚɫɱɟɬ ɜɧɭɬɪɢɞɨɦɨɜɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ 
 
ȼ ɠɢɥɵɟ ɡɞɚɧɢɹ ɝɚɡ ɩɨɫɬɭɩɚɟɬ ɩɨ ɝɚɡɨɩɪɨɜɨɞɚɦ ɨɬ ɝɨɪɨɞɫɤɨɣ 

ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɫɟɬɢ. ɗɬɢ ɝɚɡɨɩɪɨɜɨɞɵ ɫɨɫɬɨɹɬ ɢɡ ɚɛɨɧɟɧɬɫɤɢɯ ɨɬɜɟɬɜɥɟɧɢɣ, 
ɩɨɞɜɨɞɹɳɢɯ ɝɚɡ ɤ ɡɞɚɧɢɸ ɢ ɜɧɭɬɪɢɞɨɦɨɜɵɯ ɝɚɡɨɩɪɨɜɨɞɨɜ, ɤɨɬɨɪɵɟ 
ɬɪɚɧɫɩɨɪɬɢɪɭɸɬ ɝɚɡ ɜɧɭɬɪɢ ɡɞɚɧɢɹ ɢ ɪɚɫɩɪɟɞɟɥɹɸɬ ɟɝɨ ɦɟɠɞɭ ɨɬɞɟɥɶɧɵɦɢ 
ɝɚɡɨɜɵɦɢ ɩɪɢɛɨɪɚɦɢ. 

Ƚɚɡɨɩɪɨɜɨɞ ɦɨɧɬɢɪɭɟɬɫɹ ɜ ɡɞɚɧɢɹ ɱɟɪɟɡ ɧɟɠɢɥɵɟ ɩɨɦɟɳɟɧɢɹ, ɞɨɫɬɭɩɧɵɟ 
ɞɥɹ ɨɫɦɨɬɪɚ ɬɪɭɛ.  

Ƚɚɡɨɜɵɟ ɫɬɨɹɤɢ ɩɪɨɤɥɚɞɵɜɚɸɬ ɜ ɤɭɯɧɹɯ, ɥɟɫɬɧɢɱɧɵɯ ɤɥɟɬɤɚɯ ɢɥɢ 
ɤɨɪɢɞɨɪɚɯ. ȿɫɥɢ ɨɬ ɨɞɧɨɝɨ ɜɜɨɞɚ ɜ ɠɢɥɨɟ ɡɞɚɧɢɟ ɝɚɡ ɩɨɞɚɸɬ ɤ ɧɟɫɤɨɥɶɤɢɦ 
ɫɬɨɹɤɚɦ, ɬɨ ɧɚ ɤɚɠɞɨɦ ɢɡ ɧɢɯ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɤɪɚɧ ɢɥɢ ɡɚɞɜɢɠɤɭ. ɉɟɪɟɞ ɤɚɠɞɵɦ 
ɝɚɡɨɜɵɦ ɩɪɢɛɨɪɨɦ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɤɪɚɧɵ. 

Ɋɚɫɱɟɬ ɜɧɭɬɪɢɞɨɦɨɜɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ ɫɜɨɞɢɬɫɹ ɤ ɨɩɪɟɞɟɥɟɧɢɸ ɞɢɚɦɟɬɪɨɜ 
ɝɚɡɨɩɪɨɜɨɞɚ ɩɪɢ ɭɫɥɨɜɢɢ ɛɟɫɩɟɪɟɛɨɣɧɨɝɨ ɫɧɚɛɠɟɧɢɹ ɜɫɟɯ ɩɨɬɪɟɛɢɬɟɥɟɣ ɜ ɱɚɫɵ 
ɧɚɢɛɨɥɶɲɟɝɨ ɝɚɡɨɩɨɬɪɟɛɥɟɧɢɹ. 

Ɂɧɚɱɟɧɢɟ ɪɚɫɱɟɬɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɞɚɜɥɟɧɢɹ ɝɚɡɚ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ 
ɝɚɡɨɜɵɯ ɫɟɬɟɣ ɛɵɬɨɜɵɯ, ɤɨɦɦɭɧɚɥɶɧɵɯ ɢ ɞɪɭɝɢɯ ɩɨɬɪɟɛɢɬɟɥɟɣ ɩɪɢɧɢɦɚɟɬɫɹ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɪɟɞɩɨɥɚɝɚɟɦɨɝɨ ɞɚɜɥɟɧɢɹ ɜ ɦɟɫɬɟ ɩɨɞɤɥɸɱɟɧɢɹ ɝɚɡɨɜɵɯ ɩɥɢɬ ɢ 
ɜɨɞɨɧɚɝɪɟɜɚɬɟɥɟɣ.  

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɝɚɡɚ ɜ ɬɪɭɛɨɩɪɨɜɨɞɚɯ ɫɤɥɚɞɵɜɚɟɬɫɹ ɢɡ ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɧɚ 
ɬɪɟɧɢɟ ɢ ɜ ɦɟɫɬɧɵɯ ɫɨɩɪɨɬɢɜɥɟɧɢɹɯ. ɋɨɩɪɨɬɢɜɥɟɧɢɹ ɧɚ ɬɪɟɧɢɟ ɢɦɟɸɬ ɦɟɫɬɨ ɩɨ 
ɜɫɟɣ ɞɥɢɧɟ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɚ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɦɟɫɬɧɵɟ ɬɨɥɶɤɨ ɜ ɦɟɫɬɚɯ ɢɡɦɟɧɟɧɢɹ 
ɫɤɨɪɨɫɬɟɣ, ɧɚɩɪɚɜɥɟɧɢɣ ɞɜɢɠɟɧɢɹ ɝɚɡɚ. 

ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɩɨɬɟɪɶ ɞɚɜɥɟɧɢɹ ɜ ɝɚɡɨɩɪɨɜɨɞɚɯ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ 
ɞɨɥɠɧɵ ɭɱɢɬɵɜɚɬɶɫɹ ɧɟ ɬɨɥɶɤɨ ɩɨɬɟɪɢ ɧɚ ɬɪɟɧɢɟ ɢ ɦɟɫɬɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ, ɧɨ 
ɢ ɩɨɬɟɪɢ, ɜɵɡɵɜɚɟɦɵɟ ɪɚɡɧɨɫɬɶɸ ɩɥɨɬɧɨɫɬɟɣ ɝɚɡɚ ɢ ɜɨɡɞɭɯɚ, ɬ.ɟ. 
ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɢɣ ɧɚɩɨɪ. 

Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɧɚɱɢɧɚɟɦ ɫ ɨɩɪɟɞɟɥɟɧɢɹ ɪɚɫɱɟɬɧɵɯ ɪɚɫɯɨɞɨɜ ɝɚɡɚ 
ɩɨ ɭɱɚɫɬɤɚɦ.  

Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.1. 
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Ст.1
O21,3х2,8

Ст.2O21,3х2,8

O21,3х2,8

l=1

l=3

l=3

O21,3х2,8
l=3

O21,3х2,8
l=3

O21,3х2,8
l=2,5

O21,3х2,8
l=6

 
  

Ɋɢɫɭɧɨɤ 5.1 – Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɜɧɭɬɪɢɞɨɦɨɜɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ 
 

Ɋɚɫɱɟɬɧɵɟ ɪɚɫɯɨɞɵ ɝɚɡɚ, ɦ3/ɱ, ɧɚ ɭɱɚɫɬɤɚɯ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 

iɧ

ɪ

i

ɨiɪ
ɩ

Q

q
КQ   , (5.1) 

 
ɝɞɟ Кɨi – ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɜɪɟɦɟɧɧɨɫɬɢ ɞɟɣɫɬɜɢɹ ɨɞɧɨɬɢɩɧɵɯ ɝɪɭɩɩ ɩɪɢɛɨɪɨɜ, 
ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ [1]; 
      qi – ɧɨɦɢɧɚɥɶɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ ɨɞɧɢɦ ɢɥɢ ɧɟɫɤɨɥɶɤɢɦɢ ɩɪɢɛɨɪɚɦɢ, ɤȾɠ/ɱ, 
ɞɥɹ ɱɟɬɵɪɟɯɤɨɧɮɨɪɨɱɧɨɣ ɩɥɢɬɵ q=40000 ɤȾɠ/ɱ; 
      Qɪ

ɧ – ɧɢɡɲɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɝɚɡɚ, ɤȾɠ/ɦ3, ɩɨ (2); 
       ɩi – ɤɨɥɢɱɟɫɬɜɨ ɤɜɚɪɬɢɪ. 

Ɋɚɫɱɟɬ ɪɚɫɯɨɞɨɜ ɝɚɡɚ ɩɨ ɭɱɚɫɬɤɚɦ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ 5.1. 
 
Ɋɚɫɱɟɬɧɵɟ ɞɥɢɧɵ ɭɱɚɫɬɤɨɜ, ɦ, ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

)
100

1(
a

ll
ɪ

 , (5.2) 

 
ɝɞɟ l – ɞɥɢɧɚ ɭɱɚɫɬɤɚ ɩɨ ɩɥɚɧɭ, ɦ; 
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      а – ɩɪɨɰɟɧɬɧɚɹ ɧɚɞɛɚɜɤɚ ɤ ɩɨɬɟɪɹɦ ɞɚɜɥɟɧɢɹ ɩɨ ɞɥɢɧɟ, %, ɧɚ ɩɨɞɜɨɞɤɚɯ ɤ 
ɫɬɨɹɤɚɦ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 25 %; ɧɚ ɫɬɨɹɤɚɯ – 20%; ɧɚ ɪɚɡɜɨɞɤɚɯ 1-2 ɦ – 
450%, 2-3 ɦ – 350% . 

ɋɪɟɞɧɢɟ ɭɞɟɥɶɧɵɟ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ, ɉɚ/ɦ, ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

ɫɪl

Ɋ







  , (5.3) 

 
ɝɞɟ ΔɊ – ɪɚɫɱɟɬɧɵɣ ɩɟɪɟɩɚɞ ɞɚɜɥɟɧɢɹ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 350 ɉɚ; 
      l – ɫɭɦɦɚ ɪɚɫɱɟɬɧɵɯ ɞɥɢɧ ɭɱɚɫɬɤɨɜ, ɦ. 

ɋɨɝɥɚɫɧɨ ɪɚɫɱɟɬɧɵɦ ɪɚɫɯɨɞɚɦ ɝɚɡɚ ɢ ɫɪɟɞɧɢɦ ɭɞɟɥɶɧɵɦ ɩɨɬɟɪɹɦ 
ɞɚɜɥɟɧɢɹ ɨɩɪɟɞɟɥɹɟɦ ɞɢɚɦɟɬɪɵ ɝɚɡɨɩɪɨɜɨɞɚ ɩɨ ɭɱɚɫɬɤɚɦ, ɩɪɢɧɢɦɚɹ ɛɥɢɠɚɣɲɢɟ 
ɤ ɫɬɚɧɞɚɪɬɧɵɦ ɪɚɡɦɟɪɚɦ ɬɪɭɛ ɩɨ ɧɨɦɨɝɪɚɦɦɟ ɪɢɫ. 11.10 [2]. Ɂɚɬɟɦ ɩɨ ɷɬɨɣ ɠɟ 
ɧɨɦɨɝɪɚɦɦɟ ɨɩɪɟɞɟɥɹɟɦ ɞɟɣɫɬɜɢɬɟɥɶɧɵɟ ɭɞɟɥɶɧɵɟ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ. 

Ɉɩɪɟɞɟɥɹɟɦ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ, ɉɚ, ɧɚ ɭɱɚɫɬɤɚɯ ɩɨ ɮɨɪɦɭɥɟ 
 

ɪ
ɞ

l
l

ɊɊ  






 , (5.4) 

 

ɝɞɟ 
ɞl

Ɋ







   – ɞɟɣɫɬɜɢɬɟɥɶɧɵɟ ɭɞɟɥɶɧɵɟ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ, ɉɚ/ɦ; 

        lɪ – ɪɚɫɱɟɬɧɚɹ ɞɥɢɧɚ ɭɱɚɫɬɤɚ, ɦ. 
Ɉɩɪɟɞɟɥɹɟɦ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɢɣ ɧɚɩɨɪ, ɉɚ, ɩɨ ɮɨɪɦɭɥɟ 
 

)(
ɝɜɝɢɞɪ

Zgh   , (5.5) 

 
ɝɞɟ g – ɭɫɤɨɪɟɧɢɟ ɫɜɨɛɨɞɧɨɝɨ ɩɚɞɟɧɢɹ, ɦ2/ɫ; 
       Z – ɪɚɡɧɨɫɬɶ ɜɵɫɨɬɧɵɯ ɨɬɦɟɬɨɤ, ɦ; 
        ρɜ – ɩɥɨɬɧɨɫɬɶ ɜɨɡɞɭɯɚ, ɤɝ/ɦ3, ρɜ = 1,29 ɤɝ/ɦ3; 
        ρɝ – ɩɥɨɬɧɨɫɬɶ ɝɚɡɚ, ɤɝ/ɦ3. 

ɉɨ ɨɤɨɧɱɚɧɢɸ ɪɚɫɱɟɬɚ ɧɚɯɨɞɢɦ ɫɭɦɦɭ ɜɫɟɯ ɩɨɬɟɪɶ ɧɚ ɭɱɚɫɬɤɚɯ, ɨɧɚ ɧɟ 
ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ ɪɚɫɩɨɥɚɝɚɟɦɵɣ ɧɚɩɨɪ ɞɚɜɥɟɧɢɹ. ȿɫɥɢ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ 
ɩɪɟɜɵɲɚɸɬ ɪɚɫɩɨɥɚɝɚɟɦɨɟ ɞɚɜɥɟɧɢɟ, ɬɨ ɧɟɨɛɯɨɞɢɦɨ ɭɜɟɥɢɱɢɬɶ ɞɢɚɦɟɬɪɵ ɧɚ 
ɭɱɚɫɬɤɚɯ ɫ ɛɨɥɶɲɢɦɢ ɩɨɬɟɪɹɦɢ ɞɚɜɥɟɧɢɹ. 

Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ 5.2. 
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Ɍɚɛɥɢɰɚ 5.1 – Ɋɚɫɱɟɬɧɵɟ ɪɚɫɯɨɞɵ ɝɚɡɚ ɩɨ ɭɱɚɫɬɤɚɦ 

№ ɭɱ. Ⱥɫɫɨɪɬɢɦɟɧɬ 
ɩɪɢɛɨɪɨɜ 

Ʉɨɥɢɱɟɫɬɜɨ 
ɤɜɚɪɬɢɪ 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɨɞɧɨɜɪɟɦɟɧɧɨɫɬɢ, 

Кɨ 

Ɋɚɫɱɟɬɧɵɣ 
ɪɚɫɯɨɞ ɝɚɡɚ, Qɪ, 

ɦ3/ɱ 
1-2 ɉ4 1 1 0,419 
2-3 ɉ4 1 1 0,419 
3-4 2ɉ4 2 0,65 0,545 
4-5 3ɉ4 3 0,45 0,566 
5-6 4ɉ4 4 0,35 0,587 
6-7 5ɉ4 5 0,29 0,608 
7-8 5ɉ4 5 0,29 0,608 
8-9 10ɉ4 10 0,254 1,065 

 

Ɍɚɛɥɢɰɚ 5.2 – Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɜɧɭɬɪɢɞɨɦɨɜɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ 

№ ɭɱ. 

Ⱦɥɢ
ɧɚ 

ɭɱɚɫ
ɬɤɚ, 
l, ɦ 

Ɋɚɫɱɟ
ɬɧɵɣ 
ɪɚɫɯɨ

ɞ 
ɝɚɡɚ, 
Qɪ, 
ɦ3/ɱ 

ɇɚɞ
ɛɚɜɤ
ɚ ɤ 

ɩɨɬɟ
ɪɹɦ 
ɞɚɜɥ
ɟɧɢɹ 
ɩɨ 
ɞɥɢ
ɧɟ, 

а, %  

Ɋɚɫɱɟɬ
ɧɚɹ 

ɞɥɢɧɚ, 
lɪ, ɦ 

ɫɪl

Ɋ






 

, 
ɉɚ/
ɦ 

Ⱦɢɚɦɟɬɪ 
ɝ/ɩɪ, d, 

ɦɦ 

ɞl

Ɋ






 

, 
ɉɚ/
ɦ 

ɉɨɬɟɪ
ɢ 

ɞɚɜɥɟ
ɧɢɹ 
ɧɚ 

ɭɱɚɫɬ
ɤɟ 

ΔɊɭч, 
ɉɚ 

Ɋɚɡɧɨ
ɫɬɶ 

ɚɛɫɨɥ
ɸɬɧɵ

ɯ 
ɨɬɦɟɬ
ɨɤ, Z, 

ɦ 

Ƚɢɞɪɨɫ
ɬɚɬɢɱɟ
ɫɤɢɣ 

ɧɚɩɨɪ, 
hɝɢɞɪ, 
ɉɚ 

Ɉɛɳɢɟ 
ɩɨɬɟɪɢ 
ɞɚɜɥɟɧ
ɢɹ ΔɊ, 

ɉɚ 

1-2 1,0 0,419 450 5,5 

9,72 

21,3×2,8 0,8 4,4 0,7 4,88 9,28 
2-3 3 0,419 20 3,6 21,3×2,8 0,8 2,88 3 20,9 2378 
3-4 3 0,545 20 3,6 21,3×2,8 1,55 5,58 3 20,9 26,48 
4-5 3 0,566 20 3,6 21,3×2,8 1,6 5,76 3 20,9 26,66 
5-6 3 0,587 20 3,6 21,3×2,8 1,8 6,48 3 20,9 27,38 
6-7 2,5 0,608 20 3 21,3×2,8 2 6 2,5 17,41 23,41 
7-8 6 0,608 25 7,5 21,3×2,8 2,1 15,75 0 0,00 15,75 
8-9 4,5 1,065 25 5,63 21,3×2,8 6 33,75 2 13,93 47,68 

 Σ36,03   Σ200,4 
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6 Ɋɚɫɱɟɬ ɜɧɭɬɪɢɤɜɚɪɬɚɥɶɧɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ 
 
Ɋɚɫɱɟɬ ɜɟɞɟɬɫɹ ɞɥɹ ɤɜɚɪɬɚɥɶɧɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ. 

Ɋɚɫɱɟɬɧɵɣ ɩɟɪɟɩɚɞ ɞɚɜɥɟɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ 250 ɉɚ, ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɦɟɫɬɧɵɯ 
ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɭɱɢɬɵɜɚɸɬɫɹ ɫ ɩɨɦɨɳɶɸ ɞɟɫɹɬɢɩɪɨɰɟɧɬɧɨɣ ɧɚɞɛɚɜɤɢ ɤ ɩɨɬɟɪɹɦ 
ɞɚɜɥɟɧɢɹ ɩɨ ɞɥɢɧɟ. ɉɨɠɚɥɭɣɫɬɚ ɩɨɞɧɢɦɢɫɶ ɭɠɟ ɞɨ 65%, ɧɭ ɩɨɠɚɥɭɣɫɬɚ.  

Ɋɚɫɱɟɬ ɫɱɢɬɚɟɬɫɹ ɡɚɤɨɧɱɟɧɧɵɦ, ɟɫɥɢ ɫɭɦɦɚɪɧɵɟ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɩɨ 
ɧɚɢɛɨɥɶɲɟɣ ɦɚɝɢɫɬɪɚɥɢ ɧɟ ɩɪɟɜɵɲɚɸɬ 250 ɉɚ.  

Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɜɧɭɬɪɢɤɜɚɪɬɚɥɶɧɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 6.1. 

 

 
 

Ɋɢɫɭɧɨɤ 6.1 – Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɜɧɭɬɪɢɤɜɚɪɬɚɥɶɧɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ 
 
Ɋɚɫɱɟɬɧɵɟ ɪɚɫɯɨɞɵ ɝɚɡɚ, ɦ3/ɱ, ɧɚ ɭɱɚɫɬɤɚɯ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

iɧ

ɪ

i
ɨiɪ

ɩ
Q

q
КQ   , (6.1) 

 
ɝɞɟ Кɨi – ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɜɪɟɦɟɧɧɨɫɬɢ ɞɟɣɫɬɜɢɹ ɨɞɧɨɬɢɩɧɵɯ ɝɪɭɩɩ ɩɪɢɛɨɪɨɜ, 
ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ [1]; 
       qi – ɧɨɦɢɧɚɥɶɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ ɨɞɧɢɦ ɢɥɢ ɧɟɫɤɨɥɶɤɢɦɢ ɩɪɢɛɨɪɚɦɢ, ɤȾɠ/ɱ, 
ɞɥɹ ɱɟɬɵɪɟɯ ɤɨɧɮɨɪɨɱɧɨɣ ɩɥɢɬɵ q=40000 ɤȾɠ/ɱ; 
       Qɪ

ɧ – ɧɢɡɲɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɝɚɡɚ, ɤȾɠ/ɦ3; 
       ɩi – ɤɨɥɢɱɟɫɬɜɨ ɤɜɚɪɬɢɪ. 
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Ɋɚɫɱɟɬ ɪɚɫɯɨɞɨɜ ɝɚɡɚ ɩɨ ɭɱɚɫɬɤɚɦ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ 6.1. 
Ɉɩɪɟɞɟɥɹɟɦ ɤɨɥɢɱɟɫɬɜɨ ɩɨɞɴɟɡɞɨɜ ɜ ɤɜɚɪɬɚɥɟ ɩɨ ɮɨɪɦɭɥɟ 
 

ɤɜɫɟɦ

ɩɨɬ

ɩɨɞ NK

N
N


 , (6.2) 

 
ɝɞɟ Nɩɨɬ – ɤɨɥɢɱɟɫɬɜɨ ɩɨɬɪɟɛɢɬɟɥɟɣ ɜ ɤɜɚɪɬɚɥɟ, ɱɟɥ; 
       Кɫɟɦ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɟɦɟɣɧɨɫɬɢ; 
       Nɤɜ – ɤɨɥɢɱɟɫɬɜɨ ɤɜɚɪɬɢɪ ɜ ɨɞɧɨɦ ɞɨɦɟ. 

 
880

3.7 10ɩɨɞN  


24 ɩɨɞ. 

 
Ɋɚɫɱɟɬɧɵɟ ɞɥɢɧɵ ɭɱɚɫɬɤɨɜ, ɦ, ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

ll
ɪ

 1,1 , (6.3) 

 
ɝɞɟ l – ɞɥɢɧɚ ɭɱɚɫɬɤɚ ɩɨ ɩɥɚɧɭ, ɦ. 

ɋɪɟɞɧɢɟ ɭɞɟɥɶɧɵɟ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ, ɉɚ/ɦ, ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

ɫɪl

Ɋ







 
, (6.4) 

 
ɝɞɟ ΔɊ – ɪɚɫɱɟɬɧɵɣ ɩɟɪɟɩɚɞ ɞɚɜɥɟɧɢɹ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 250 ɉɚ; 
      l – ɫɭɦɦɚ ɪɚɫɱɟɬɧɵɯ ɞɥɢɧ ɭɱɚɫɬɤɨɜ, ɦ. 

ɋɨɝɥɚɫɧɨ ɪɚɫɱɟɬɧɵɦ ɪɚɫɯɨɞɚɦ ɝɚɡɚ ɢ ɫɪɟɞɧɢɦ ɭɞɟɥɶɧɵɦ ɩɨɬɟɪɹɦ 
ɞɚɜɥɟɧɢɹ ɨɩɪɟɞɟɥɹɟɦ ɞɢɚɦɟɬɪɵ ɝɚɡɨɩɪɨɜɨɞɚ ɩɨ ɭɱɚɫɬɤɚɦ, ɩɪɢɧɢɦɚɹ ɛɥɢɠɚɣɲɢɟ 
ɤ ɫɬɚɧɞɚɪɬɧɵɦ ɪɚɡɦɟɪɚɦ ɬɪɭɛ ɩɨ ɧɨɦɨɝɪɚɦɦɟ ɪɢɫ. 11.10 [2]. Ɂɚɬɟɦ ɩɨ ɷɬɨɣ ɠɟ 
ɧɨɦɨɝɪɚɦɦɟ ɨɩɪɟɞɟɥɹɟɦ ɞɟɣɫɬɜɢɬɟɥɶɧɵɟ ɭɞɟɥɶɧɵɟ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ. 

Ɉɩɪɟɞɟɥɹɟɦ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ, ɉɚ, ɧɚ ɭɱɚɫɬɤɚɯ ɩɨ ɮɨɪɦɭɥɟ 
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ɊɊ  
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
, (6.5) 
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 
 – ɞɟɣɫɬɜɢɬɟɥɶɧɵɟ ɭɞɟɥɶɧɵɟ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ, ɉɚ/ɦ; 

          lɪ – ɪɚɫɱɟɬɧɚɹ ɞɥɢɧɚ ɭɱɚɫɬɤɚ, ɦ. 
 

ɉɨ ɨɤɨɧɱɚɧɢɢ ɪɚɫɱɟɬɚ ɧɚɯɨɞɢɦ ɫɭɦɦɭ ɜɫɟɯ ɩɨɬɟɪɶ ɧɚ ɭɱɚɫɬɤɚɯ, ɨɧɚ ɧɟ 
ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ ɪɚɫɩɨɥɚɝɚɟɦɵɣ ɧɚɩɨɪ ɞɚɜɥɟɧɢɹ. ȿɫɥɢ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ 
ɩɪɟɜɵɲɚɸɬ ɪɚɫɩɨɥɚɝɚɟɦɨɟ ɞɚɜɥɟɧɢɟ, ɬɨ ɧɟɨɛɯɨɞɢɦɨ ɭɜɟɥɢɱɢɬɶ ɞɢɚɦɟɬɪɵ ɧɚ 
ɭɱɚɫɬɤɚɯ ɫ ɛɨɥɶɲɢɦɢ ɩɨɬɟɪɹɦɢ ɞɚɜɥɟɧɢɹ. 
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Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ 6.2. 
Ɍɚɛɥɢɰɚ 6.1 – Ɋɚɫɱɟɬɧɵɟ ɪɚɫɯɨɞɵ ɝɚɡɚ ɩɨ ɭɱɚɫɬɤɚɦ 

№ ɭɱɚɫɬɤɚ 
Ⱥɫɫɨɪɬɢɦɟɧɬ 

ɩɪɢɛɨɪɨɜ 
Ʉɨɥɢɱɟɫɬɜɨ 

ɤɜɚɪɬɢɪ 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɨɞɧɨɜɪɟɦɟɧɧɨɫɬɢ, 

Кɨ 

Ɋɚɫɱɟɬɧɵɣ 
ɪɚɫɯɨɞ ɝɚɡɚ, 

Qɪ, ɦ3/ɱ 
1-2 10ɉ4 10 0,254 1,07 
2-3 20ɉ4 20 0,235 1,97 
3-4 30ɉ4 30 0,231 2,91 
4-5 40ɉ4 40 0,227 3,81 
5-6 50ɉ4 50 0,233 4,89 
6-7 60ɉ4 60 0,22 5,54 
7-8 70ɉ4 70 0,217 6,38 
8-9 80ɉ4 80 0,214 7,19 
9-10 90ɉ4 90 0,212 8,01 
10-11 100ɉ4 100 0,21 8,82 
11-12 110ɉ4 110 0,209 9,65 
12-13 120ɉ4 120 0,208 10,48 
13-14 130ɉ4 130 0,207 11,30 
14-15 140ɉ4 140 0,206 12,11 
15-16 150ɉ4 150 0,205 12,91 
16-17 160ɉ4 160 0,204 13,71 
17-18 170ɉ4 170 0,203 14,49 
18-19 180ɉ4 180 0,202 15,27 
19-20 190ɉ4 190 0,201 16,04 
20-21 200ɉ4 200 0,2 16,80 
21-22 210ɉ4 210 0,199 17,55 
22-23 220ɉ4 220 0,198 18,29 
23-24 230ɉ4 230 0,197 19,03 

24-Ƚɇɋ 240ɉ4 240 0,196 19,75 
 

Ɍɚɛɥɢɰɚ 6.2 – Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɜɧɭɬɪɢɤɜɚɪɬɚɥɶɧɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ 

№ ɭɱ. 

Ɋɚɫɱɟɬɧɵ
ɣ ɪɚɫɯɨɞ 
ɝɚɡɚ, Qɪ, 

ɦ3/ɱ 

Ⱦɥɢɧɚ 
ɭɱɚɫɬɤɚ

, l, ɦ 

Ɋɚɫɱɟɬɧɚɹ 
ɞɥɢɧɚ 

ɭɱɚɫɬɤɚ, 
lɪ, ɦ 

ɋɪɟɞɧɢɟ 
ɭɞɟɥɶɧɵɟ 

ɩɨɬɟɪɢ 
ɞɚɜɥɟɧɢɹ 

ɫɪl

Ɋ






 

, 

ɉɚ/ɦ 

Ⱦɢɚɦɟɬɪ 
ɝ/ɩɪ. d, 

ɦɦ 

Ⱦɟɣɫɬɜɢɬɟɥ
ɶɧɵɟ 

ɭɞɟɥɶɧɵɟ 
ɩɨɬɟɪɢ 

ɞl

Ɋ






 

, 

ɉɚ/ɦ 

Ɉɛɳɢɟ 
ɩɨɬɟɪɢ 

ɞɚɜɥɟɧɢɹ 
Δ Ɋ, ɉɚ 

1-2 1,07 15 16,5 

0,46 

33,5ɯ3,2 0,45 7,425 
2-3 1,97 15 16,5 38ɯ3,0 0,51 8,415 
3-4 2,91 15 16,5 45ɯ3,0 0,48 7,92 
4-5 3,81 35 38,5 48ɯ3,5 0,5 19,25 
5-6 4,89 15 16,5 57ɯ3,0 0,3 4,95 
6-7 5,54 15 16,5 57ɯ3,0 0,4 6,6 
7-8 6,38 15 16,5 57ɯ3,0 0,5 8,25 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 6.2 

№ ɭɱ. 

Ɋɚɫɱɟɬɧɵ
ɣ ɪɚɫɯɨɞ 
ɝɚɡɚ, Qɪ, 

ɦ3/ɱ 

Ⱦɥɢɧɚ 
ɭɱɚɫɬɤɚ

, l, ɦ 

Ɋɚɫɱɟɬɧɚɹ 
ɞɥɢɧɚ 

ɭɱɚɫɬɤɚ, 
lɪ, ɦ 

ɋɪɟɞɧɢɟ 
ɭɞɟɥɶɧɵɟ 

ɩɨɬɟɪɢ 
ɞɚɜɥɟɧɢɹ 

ɫɪl

Ɋ






 

, 

ɉɚ/ɦ 

Ⱦɢɚɦɟɬɪ 
ɝ/ɩɪ. d, 

ɦɦ 

Ⱦɟɣɫɬɜɢɬɟɥɶ
ɧɵɟ 

ɭɞɟɥɶɧɵɟ 
ɩɨɬɟɪɢ 

ɞl

Ɋ






 

, 

ɉɚ/ɦ 

Ɉɛɳɢɟ 
ɩɨɬɟɪɢ 

ɞɚɜɥɟɧɢɹ 
Δ Ɋ, ɉɚ 

8--9 7,19 50 55 

0,46 

60ɯ3 0,46 25,3 
9--10 8,01 15 16,5 60ɯ3 0,51 8,415 
10-11 8,82 15 16,5 60ɯ3 0,6 9,9 
11-12 9,65 15 16,5 70ɯ3,0 0,35 5,775 
12-13 10,48 35 38,5 70ɯ3,0 0,4 15,4 
13-14 11,30 15 16,5 70ɯ3,0 0,41 6,765 
14-15 12,11 15 16,5 75,5ɯ4,0 0,45 7,425 
15-16 12,91 15 16,5 75,5ɯ4,0 0,47 7,755 
16-17 13,71 50 55 75,5ɯ4,0 0,5 27,5 
17-18 14,49 15 16,5 76ɯ3,0 0,45 7,425 
18-19 15,27 15 16,5 76ɯ3,0 0,5 8,25 
19-20 16,04 15 16,5 83ɯ3,0 0,35 5,775 
20-21 16,80 35 38,5 83ɯ3,0 0,4 15,4 
21-22 17,55 15 16,5 83ɯ3,0 0,42 6,93 
22-23 18,29 15 16,5 83ɯ3,0 0,45 7,425 
23-24 19,03 15 16,5 83ɯ3,0 0,47 7,755 

24-Ƚɇɋ 19,75 20 22 83ɯ3,0 0,5 11 
 Σ544,5  Σ247,005 
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7 Ɋɚɫɱɟɬ ɜɧɭɬɪɟɧɧɟɝɨ ɝɚɡɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢя ɤɨɬɟɥɶɧɨɣ 
 
ȼ ɤɨɬɟɥɶɧɨɣ ɭɫɬɚɧɨɜɥɟɧ ɤɨɬɟɥ ɄɈȼ-80ɋ ɦɚɤɫɢɦɚɥɶɧɨɣ ɬɟɩɥɨɜɨɣ 

ɦɨɳɧɨɫɬɶɸ 80 ɤȼɬ. Ʉɨɬɟɥɶɧɚɹ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɨɬɨɩɥɟɧɢɹ ɫɭɳɟɫɬɜɭɸɳɢɯ 
ɡɞɚɧɢɣ ɩɪɨɦɵɲɥɟɧɧɨɣ ɩɥɨɳɚɞɤɢ. ȼ ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɧɨɝɨ ɜɢɞɚ ɬɨɩɥɢɜɚ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɠɢɠɟɧɧɵɣ ɭɝɥɟɜɨɞɨɪɨɞɧɵɣ ɝɚɡ ɫ ɬɟɩɥɨɬɨɣ ɫɝɨɪɚɧɢɹ ɪɚɜɧɨɣ 
95433,3 ɤȾɠ/ɦ3.  

Ƚɚɡɨɪɟɝɭɥɹɬɨɪɧɵɟ ɭɫɬɚɧɨɜɤɢ (ȽɊɍ) ɪɚɡɦɟɳɚɸɬ ɜ ɤɨɬɟɥɶɧɨɣ ɜɛɥɢɡɢ ɨɬ 
ɜɜɨɞɚ ɝɚɡɨɩɪɨɜɨɞɚ ɜ ɤɨɬɟɥɶɧɨɦ ɡɚɥɟ ɢɥɢ ɜ ɫɦɟɠɧɨɦ ɩɨɦɟɳɟɧɢɢ, ɫɨɟɞɢɧɟɧɧɨɦ ɫ 
ɧɢɦ ɨɬɤɪɵɬɵɦ ɩɪɨɟɦɨɦ. Ɉɛɨɪɭɞɨɜɚɧɢɟ ɢ ɩɪɢɛɨɪɵ ȽɊɍ ɞɨɥɠɧɵ ɛɵɬɶ 
ɡɚɳɢɳɟɧɵ ɨɬ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɨɜɪɟɠɞɟɧɢɣ ɢ ɨɬ ɜɨɡɞɟɣɫɬɜɢɹ ɫɨɬɪɹɫɟɧɢɹ ɢ 
ɜɢɛɪɚɰɢɣ, ɚ ɦɟɫɬɨ ɪɚɡɦɟɳɟɧɢɹ ȽɊɍ ɨɫɜɟɳɟɧɨ. Ɉɛɨɪɭɞɨɜɚɧɢɟ ȽɊɍ, ɤ ɤɨɬɨɪɨɦɭ 
ɜɨɡɦɨɠɟɧ ɞɨɫɬɭɩ ɥɢɰ, ɧɟ ɫɜɹɡɚɧɧɵɯ ɫ ɷɤɫɩɥɭɚɬɚɰɢɟɣ ɝɚɡɨɜɨɝɨ ɯɨɡɹɣɫɬɜɚ, 
ɞɨɥɠɧɨ ɢɦɟɬɶ ɨɝɪɚɠɞɟɧɢɟ ɢɡ ɧɟɫɝɨɪɚɟɦɵɯ ɦɚɬɟɪɢɚɥɨɜ. Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ 
ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɢɥɢ ɨɝɪɚɠɞɟɧɢɟɦ ɢ ɞɪɭɝɢɦɢ ɫɨɨɪɭɠɟɧɢɹɦɢ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ 
ɦɟɧɟɟ 0,8 ɦ. Ɉɝɪɚɠɞɟɧɢɟ ȽɊɍ ɧɟ ɞɨɥɠɧɨ ɩɪɟɩɹɬɫɬɜɨɜɚɬɶ ɩɪɨɜɟɞɟɧɢɸ 
ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ. Ɍɚɤ ɤɭɪɭɟ ȽɊɭɝɚ ɦɷɶɷɣɞɢɷ ɫɭɨɯɬɚɚɯ ɭɨɧɧɚ ɪɟɦɨɧɧɚ. 

 
7.1 Ɋɚɫɱɟɬ ɜɧɭɬɪɢɤɨɬɟɥɶɧɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ 
 
Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɩɪɨɢɡɜɨɞɢɦ ɫɨɝɥɚɫɧɨ ɩɪɚɜɢɥɚɦ ɪɚɫɱɟɬɚ 

ɝɚɡɨɩɪɨɜɨɞɨɜ ɫɪɟɞɧɟɝɨ ɞɚɜɥɟɧɢɹ. 
Ƚɚɡɨɩɪɨɜɨɞ ɪɚɡɛɢɜɚɟɦ ɧɚ ɭɱɚɫɬɤɢ ɫɨɝɥɚɫɧɨ ɨɛɳɟɩɪɢɧɹɬɵɦ ɩɪɚɜɢɥɚɦ. 

Ɂɚɦɟɪɹɟɦ ɞɥɢɧɵ ɭɱɚɫɬɤɨɜ ɩɨ ɩɥɚɧɭ. Ⱦɚɥɟɟ ɢɫɩɨɥɶɡɭɹ ɧɨɦɨɝɪɚɦɦɭ ɞɥɹ 
ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɝɚɡɨɩɪɨɜɨɞɨɜ ɫɪɟɞɧɟɝɨ ɢ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ, 
ɨɩɪɟɞɟɥɹɟɦ ɫɪɟɞɧɸɸ ɩɨɬɟɪɸ ɞɚɜɥɟɧɢɹ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɜɫɟɝɨ ɝɚɡɨɩɪɨɜɨɞɚ, ɞɚɥɟɟ 
ɞɢɚɦɟɬɪɵ ɭɱɚɫɬɤɨɜ ɝɚɡɨɩɪɨɜɨɞɚ, ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɩɨ ɭɱɚɫɬɤɚɦ. ɉɨɫɥɟ 
ɜɵɱɢɫɥɹɟɦ ɧɚɱɚɥɶɧɨɟ ɢ ɤɨɧɟɱɧɨɟ ɞɚɜɥɟɧɢɟ ɩɨ ɭɱɚɫɬɤɚɦ. 

Ɋɚɫɱɟɬɧɵɣ ɩɟɪɟɩɚɞ ɞɚɜɥɟɧɢɹ ΔɊ=250 ɤɉɚ 
Ɋɚɡɛɢɜɚɟɦ ɝɚɡɨɩɪɨɜɨɞ ɧɚ ɭɱɚɫɬɤɢ, ɨɩɪɟɞɟɥɹɟɦ ɪɚɫɱɟɬɧɵɟ ɪɚɫɯɨɞɵ ɞɥɢɧɵ 

ɭɱɚɫɬɤɨɜ, ɫɪɟɞɧɟɟ ɩɚɞɟɧɢɟ ɞɚɜɥɟɧɢɹ. ɉɨ ɪɚɫɱɟɬɧɵɦ ɪɚɫɯɨɞɚɦ ɢ ɭɞɟɥɶɧɨɦɭ 
ɫɪɟɞɧɟɦɭ ɞɚɜɥɟɧɢɸ, ɩɨɞɛɢɪɚɟɦ ɞɢɚɦɟɬɪɵ ɝɚɡɨɩɪɨɜɨɞɚ ɢ ɞɟɣɫɬɜɢɬɟɥɶɧɨɟ 
ɭɞɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ. Ƚɚɡɨɩɪɨɜɨɞɚ ɭɱɚɚɫɬɨɤɬɚɪɝɚ ɚɪɚɚɪɚɛɵɬ. 

ɉɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɜ ɦɟɫɬɧɵɯ ɫɨɩɪɨɬɢɜɥɟɧɢɹɯ ɩɪɢɧɢɦɚɟɦ ɜ ɨɬɧɨɲɟɧɢɢ 
10% ɤ ɩɨɬɟɪɹɦ ɞɚɜɥɟɧɢɹ ɩɨ ɞɥɢɧɟ. 
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Ɋɢɫɭɧɨɤ 7.1 – Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɤɨɬɟɥɶɧɨɣ 

 
Ɋɚɫɱɟɬɧɚɹ ɞɥɢɧɚ, ɦ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

,1,1 LLp   (7.1) 

 
Ⱦɢɚɦɟɬɪ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɧɨɦɨɝɪɚɦɦɟ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɨɬɟɪɶ ɞɚɜɥɟɧɢɹ ɜ 

ɝɚɡɨɩɪɨɜɨɞɚɯ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ, ɩɪɢɱɟɦ ɞɢɚɦɟɬɪ ɡɚɜɢɫɢɬ ɨɬ ɪɚɫɱɟɬɧɨɝɨ ɪɚɫɯɨɞɚ 
ɝɚɡɚ ɢ ɫɪɟɞɧɟɣ ɭɞɟɥɶɧɨɣ ɩɨɬɟɪɟ ɞɚɜɥɟɧɢɹ, ɉɚ/ɦ, ɤɨɬɨɪɚɹ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 

,
250

)(
p

ɫɪ Ll

P





 

         
(7.2) 

 
ɋɪɟɞɧɹɹ ɭɞɟɥɶɧɚɹ ɩɨɬɟɪɹ ɞɚɜɥɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 
 

ɫɪl

P
)(


= 6,68 ɉɚ/ɦ. 

 

 

Ɋɚɫɱɟɬ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ 7.1. 
 
Ɍɚɛɥɢɰɚ 7.1 – Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɜɧɭɬɪɢ ɤɨɬɟɥɶɧɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ 

№ 
ɭɱɚɫɬɤɚ 

Ɋɚɫɱɟɬɧɵɣ 
ɪɚɫɯɨɞ 
ɝɚɡɚ QɊ, 
ɦ3/ɱ 

Ⱦɥɢɧɚ 
ɭɱɚɫɬɤɚ 
L, ɦ 

Ɋɚɫɱɟɬɧɚɹ 
ɞɥɢɧɚ Lɪ, 
ɦ 

Ⱦɢɚɦɟɬɪ 
ɝɚɡɨɩɪɨɜɨɞɚ 
d, ɦɦ 

ɋɪɟɞɧɹɹ 
ɭɞɟɥɶɧɚɹ 
ɩɨɬɟɪɹ 
ɞɚɜɥɟɧɢɹ 
(ΔP/l)ɫɪ, 
ɉɚ/ɦ 

ɉɨɬɟɪɢ 
ɞɚɜɥɟɧɢɹ 
ΔP, ɉɚ 

Ʉɨɧɟɱɧɨɟ 
ɞɚɜɥɟɧɢɟ 
ɧɚ ɭɱɚɫɬ-
ɤɟ, ɉɚ 

0-1 9,2 4 68,5 63ɯ5,8 1200 39 1161 
1-2 9,2 30 3,5 32ɯ3,2 1161 11 1150 
2-3 9,2  5 25ɯ2,8 1150 106 1044 
∑   77,5   156  

 
Ɋɚɫɱɟɬ ɜɵɩɨɥɧɟɧ, ɬ.ɤ. 156<250 ɉɚ.                                           
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7.2 Ʉɨɬɟɥ ɄɈȼ-80ɋ 
 

Ʉɨɬɥɵ ɄɈȼ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɨɬɨɩɥɟɧɢɹ ɞɨɦɨɜ, ɤɨɬɬɟɞɠɟɣ ɢ ɤɜɚɪɬɢɪ, 
ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɫɢɫɬɟɦɨɣ ɜɨɞɹɧɨɝɨ ɨɬɨɩɥɟɧɢɹ c ɪɚɛɨɱɢɦ ɞɚɜɥɟɧɢɟɦ ɜɨɞɵ ɞɨ 0,1 
Ɇɉɚ. Ʉɨɬɟɥ ɄɈȼ-80ɋ ɝɚɡɨɜɵɣ ɫɨ ɫɬɚɥɶɧɵɦ ɬɟɩɥɨɨɛɦɟɧɧɢɤɨɦ, ɪɚɛɨɬɚɟɬ ɧɚ 
ɫɠɢɠɟɧɧɨɦ ɝɚɡɟ, ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɨɬɨɩɥɟɧɢɹ ɠɢɥɵɯ ɞɨɦɨɜ, ɤɨɬɬɟɞɠɟɣ, ɨɮɢɫɨɜ, 
ɨɛɴɟɤɬɨɜ ɫɨɰɤɭɥɶɬɛɵɬɚ ɢ ɬ.ɞ., ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɫɢɫɬɟɦɚɦɢ ɜɨɞɹɧɨɝɨ ɨɬɨɩɥɟɧɢɹ ɫ 
ɩɪɢɧɭɞɢɬɟɥɶɧɨɣ ɰɢɪɤɭɥɹɰɢɟɣ. Ʉɨɬɟɥ ɝɚɡɨɜɵɣ ɦɨɠɟɬ ɪɚɛɨɬɚɬɶ ɫ ɛɨɣɥɟɪɚɦɢ, ɚ 
ɬɚɤɠɟ ɧɚ ɩɪɢɪɨɞɧɨɦ ɝɚɡɟ. 

Ʉɨɬɟɥ ɫɨɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɢɯ ɨɫɧɨɜɧɵɯ ɭɡɥɨɜ: ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ, ɝɨɪɟɥɤɢ, 
ɞɚɬɱɢɤɨɜ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɨ ɬɹɝɟ ɢ ɩɨ ɩɪɟɞɟɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ, ɞɜɚ ɭɤɚɡɚɬɟɥɹ 
ɪɚɛɨɬɵ ɡɚɩɚɥɶɧɢɤɚ, ɩɶɟɡɨɪɨɡɠɢɝɚ, ɢɧɞɢɤɚɬɨɪɚ ɬɟɦɩɟɪɚɬɭɪɵ, ɚ ɜ ɤɨɬɟɥ ɄɈȼ – 
ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɜɯɨɞɢɬ ɦɟɞɧɵɣ ɡɦɟɟɜɢɤ.  

Ɍɟɪɦɨɝɟɧɟɪɚɬɨɪ (ɌȽ), ɧɚɯɨɞɹɳɢɣɫɹ ɜ ɩɥɚɦɟɧɢ ɡɚɩɚɥɶɧɨɣ ɝɨɪɟɥɤɢ, ɩɨɫɥɟ 
ɨɬɤɪɵɬɢɹ ɤɥɚɩɚɧɚ ɜɵɪɚɛɚɬɵɜɚɟɬ ɬɟɪɦɚ-ɗȾɋ, ɤɨɬɨɪɚɹ ɩɨɞɚɟɬɫɹ ɧɚ ɨɛɦɨɬɤɭ 
ɷɥɟɤɬɪɨɦɚɝɧɢɬɚ ɜɯɨɞɧɨɝɨ ɤɥɚɩɚɧɚ ɝɚɡɨɜɨɝɨ ɤɥɚɩɚɧɚ ɝɚɡɨɝɨɪɟɥɨɱɧɨɝɨ 
ɭɫɬɪɨɣɫɬɜɚ.  

ɗɥɟɤɬɪɨɦɚɝɧɢɬ (ɗɆɄ) ɭɞɟɪɠɢɜɚɟɬ ɤɥɚɩɚɧ ɜ ɨɬɤɪɵɬɨɦ ɩɨɥɨɠɟɧɢɢ – ɝɚɡ 
ɩɨɫɬɭɩɚɟɬ ɧɚ ɡɚɩɚɥɶɧɭɸ ɢ ɨɫɧɨɜɧɵɟ ɝɨɪɟɥɤɢ, ɜɯɨɞɹɳɢɟ ɜ ɫɨɫɬɚɜ 
ɝɚɡɨɝɨɪɟɥɨɱɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ. ɇɚ ɲɤɚɥɟ ɪɟɝɭɥɹɬɨɪɚ ɝɚɡɨɜɨɝɨ ɤɥɚɩɚɧɚ ɡɚɞɚɟɬɫɹ 
ɜɟɥɢɱɢɧɚ ɬɟɦɩɟɪɚɬɭɪɵ, ɜɵɯɨɞɹɳɟɣ ɢɡ ɤɨɬɥɚ ɜɨɞɵ 

ɉɪɢ ɞɨɫɬɢɠɟɧɢɢ ɡɚɞɚɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɤɥɚɩɚɧ ɬɟɪɦɨɪɟɝɭɥɹɬɨɪɚ 
ɩɪɢɤɪɵɜɚɟɬɫɹ ɢ ɭɦɟɧɶɲɚɟɬ ɩɨɫɬɭɩɥɟɧɢɟ ɝɚɡɚ ɧɚ ɨɫɧɨɜɧɵɟ ɝɨɪɟɥɤɢ, 
ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɪɟɝɭɥɢɪɭɹ ɬɟɩɥɨ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ.  

Ⱦɚɬɱɢɤ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɨ ɬɹɝɟ ɢɥɢ ɞɚɬɱɢɤ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɨ ɩɪɟɞɟɥɶɧɨɣ 
ɬɟɦɩɟɪɚɬɭɪɟ ɪɚɡɪɵɜɚɸɬ ɰɟɩɶ ɩɢɬɚɧɢɹ ɷɥɟɤɬɪɨɦɚɝɧɢɬɚ ɜɯɨɞɧɨɝɨ ɤɥɚɩɚɧɚ ɩɪɢ 
ɧɚɪɭɲɟɧɢɢ ɬɹɝɢ ɜ ɬɨɩɤɟ ɢɥɢ ɧɚɝɪɟɜɟ ɜɵɯɨɞɹɳɟɣ ɜɨɞɵ ɫɜɵɲɟ 95ºɋ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɜɯɨɞɧɨɣ ɤɥɚɩɚɧ ɩɟɪɟɤɪɵɜɚɟɬ ɩɪɨɯɨɞ ɝɚɡɚ ɧɚ ɨɫɧɨɜɧɵɟ ɢ 
ɡɚɩɚɥɶɧɭɸ ɝɨɪɟɥɤɢ, ɝɨɪɟɥɤɢ ɝɚɫɧɭɬ. Ɍɟɪɦɨɝɟɧɟɪɚɬɨɪ ɨɫɬɵɜɚɟɬ ɢ ɩɪɟɤɪɚɳɚɟɬ 
ɜɵɪɚɛɚɬɵɜɚɬɶ ɗȾɋ. Ɋɨɡɠɢɝ ɝɨɪɟɥɤɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜɪɭɱɧɭɸ ɩɨɫɥɟ ɭɫɬɪɚɧɟɧɢɹ 
ɩɪɢɱɢɧ, ɜɵɡɜɚɜɲɢɯ ɩɪɟɤɪɚɳɟɧɢɟ ɬɹɝɢ ɜ ɬɨɩɤɟ ɢɥɢ ɩɟɪɟɝɪɟɜ ɜɵɯɨɞɹɳɟɣ ɜɨɞɵ. 

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɨɬɥɚ ɄɈȼ-80ɋ: 
- ɇɨɦɢɧɚɥɶɧɚɹ ɬɟɩɥɨɜɚɹ ɦɨɳɧɨɫɬɶ – 80 ɤȼɬ;      
- ɄɉȾ – 89 %;           
- ɇɨɦɢɧɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɝɚɡɚ – 1,3 ɤɉɚ;       
- Ɋɚɫɯɨɞ ɝɚɡɚ – 9,2 ɦ3/ɱ;         
- Ⱦɢɚɦɟɬɪ ɩɚɬɪɭɛɤɚ ɞɵɦɨɯɨɞɚ – 200 ɦɦ.       
Ɉɬɥɢɱɢɬɟɥɶɧɵɦɢ ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɤɨɬɥɚ ɄɈȼ-80ɋ ɹɜɥɹɸɬɫɹ: 
- ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɬɟɩɥɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɤɨɬɥɚ ɜ 

ɞɢɚɩɚɡɨɧɟ ɨɬ 100% ɞɨ 25% ɧɨɦɢɧɚɥɶɧɨɣ ɬɟɩɥɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɜ 
ɚɧɚɥɨɝɨɜɨɦ ɪɟɠɢɦɟ (ɝɨɪɟɥɤɚ ɧɟ ɝɚɫɧɟɬ) ɢ ɜ ɞɢɚɩɚɡɨɧɟ ɦɟɧɶɲɟ 25% – ɜ ɪɟɥɟɣɧɨɦ 
ɪɟɠɢɦɟ (ɩɨɝɚɫɚɧɢɟ-ɡɚɠɢɝɚɧɢɟ ɝɨɪɟɥɤɢ). ɗɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɷɤɨɧɨɦɢɸ ɝɚɡɚ ɢ, ɜ 
ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ, ɷɤɨɧɨɦɢɬ ȼɚɲɢ ɞɟɧɶɝɢ; 

- ɩɨɞɚɱɚ ɝɚɡɚ ɤ ɨɫɧɨɜɧɵɦ ɝɨɪɟɥɤɚɦ ɩɪɨɢɫɯɨɞɢɬ ɬɨɥɶɤɨ ɩɪɢ ɧɚɥɢɱɢɢ 
ɩɥɚɦɟɧɢ ɧɚ ɡɚɩɚɥɶɧɨɣ ɝɨɪɟɥɤɟ; 
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- ɩɪɟɤɪɚɳɟɧɢɟ ɩɨɞɚɱɢ ɝɚɡɚ ɧɚ ɝɚɡɨɝɨɪɟɥɨɱɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢ ɚɜɚɪɢɣɧɨɦ 
ɨɬɤɥɸɱɟɧɢɢ ɝɚɡɚ, ɩɪɢ ɩɟɪɟɝɪɟɜɟ ɜɨɞɵ ɜ ɬɟɩɥɨɨɛɦɟɧɧɢɤɟ, ɩɪɢ ɩɨɝɚɫɚɧɢɢ 
ɩɥɚɦɟɧɢ ɧɚ ɡɚɩɚɥɶɧɨɣ ɝɨɪɟɥɤɟ, ɩɪɢ ɡɚɫɨɪɟɧɢɢ ɞɵɦɨɯɨɞɚ (ɧɚɪɭɲɟɧɢɢ ɬɹɝɢ); 

- ɧɚɥɢɱɢɟ ɩɶɟɡɨɪɨɡɠɢɝɚ ɩɨɦɨɠɟɬ ȼɚɦ ɡɚɠɟɱɶ ɝɨɪɟɥɤɭ; 
- ɧɚɥɢɱɢɟ ɭɤɚɡɚɬɟɥɹ ɪɚɛɨɬɵ ɡɚɩɚɥɶɧɢɤɚ ɩɨɦɨɠɟɬ ȼɚɦ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ 

ɪɚɛɨɬɭ ɡɚɩɚɥɶɧɨɣ ɝɨɪɟɥɤɢ; 
- ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɤɨɬɥɚ ɫ ɩɪɢɧɭɞɢɬɟɥɶɧɨɣ ɰɢɪɤɭɥɹɰɢɟɣ 

ɨɬɨɩɢɬɟɥɶɧɨɣ ɜɨɞɵ ɢ ɜ ɫɢɫɬɟɦɚɯ ɨɬɨɩɥɟɧɢɹ ɡɚɤɪɵɬɨɝɨ ɬɢɩɚ ɫ ɨɛɹɡɚɬɟɥɶɧɨɣ 
ɭɫɬɚɧɨɜɤɨɣ ɪɚɫɲɢɪɢɬɟɥɶɧɨɝɨ ɛɚɤɚ ɢ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɨɝɨ ɤɥɚɩɚɧɚ 
(ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɣ ɤɥɚɩɚɧ ɧɟ ɞɨɥɠɟɧ ɛɵɬɶ ɨɬɫɟɱɟɧ ɨɬ ɤɨɬɥɚ ɧɢɤɚɤɢɦ 
ɡɚɩɨɪɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ). 

Ɍɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɪɚɡɦɟɳɟɧɢɸ ɢ ɭɫɬɚɧɨɜɤɟ: 
Ɉɛɴɟɦ ɩɨɦɟɳɟɧɢɹ, ɜ ɤɨɬɨɪɨɦ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɤɨɬɟɥ, ɞɨɥɠɟɧ 

ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɋɉ 41-108-2004.  
Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɛɥɢɰɨɜɤɨɣ ɤɨɬɥɚ ɢ ɫɬɟɧɚɦɢ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɟɟ:  
- 150 ɦɦ ɫɡɚɞɢ, ɫɩɪɚɜɚ ɢ ɫɥɟɜɚ;  
- 900 ɦɦ ɫɩɟɪɟɞɢ.  
ȼ ɩɨɦɟɳɟɧɢɢ, ɜ ɤɨɬɨɪɨɦ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɤɨɬɟɥ, ɩɪɟɞɭɫɦɨɬɪɟɬɶ 

ɩɨɫɬɭɩɥɟɧɢɟ ɧɟɨɛɯɨɞɢɦɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɜɨɡɞɭɯɚ ɞɥɹ ɝɨɪɟɧɢɹ ɢ ɜɟɧɬɢɥɹɰɢɢ ɱɟɪɟɡ 
ɩɪɨɟɦɵ ɨɤɨɥɨ ɩɨɥɚ ɢ ɩɨɬɨɥɤɚ.  

ɋɭɦɦɚɪɧɚɹ ɩɥɨɳɚɞɶ ɨɬɜɟɪɫɬɢɣ ɩɪɨɟɦɚ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɪɚɫɱɟɬɚ 1 ɫɦ 2 ɧɚ 
ɤɚɠɞɵɟ 225 ȼɬ ɦɨɳɧɨɫɬɢ ɝɚɡɨɝɨɪɟɥɨɱɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ.  

ɉɨɦɟɳɟɧɢɟ ɞɨɥɠɧɨ ɛɵɬɶ ɞɨɫɬɚɬɨɱɧɨ ɩɪɨɫɬɨɪɧɵɦ ɞɥɹ 
ɛɟɫɩɪɟɩɹɬɫɬɜɟɧɧɨɝɨ ɞɨɫɬɭɩɚ ɤ ɤɨɬɥɭ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ ɪɚɛɨɬ.  

ɍɤɚɡɚɧɢɹ ɩɨ ɦɨɧɬɚɠɭ: 
ɉɟɪɟɞ ɦɨɧɬɚɠɨɦ ɢ ɷɤɫɩɥɭɚɬɚɰɢɟɣ ɜɧɢɦɚɬɟɥɶɧɨ ɨɡɧɚɤɨɦɶɬɟɫɶ ɫ ɩɪɚɜɢɥɚɦɢ 

ɢ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ, ɢɡɥɨɠɟɧɧɵɦɢ ɜ ɧɚɫɬɨɹɳɟɦ ɪɭɤɨɜɨɞɫɬɜɟ.  
Ɇɨɧɬɚɠ, ɢɧɫɬɪɭɤɬɚɠ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɡɚɩɭɫɤ ɜ ɪɚɛɨɬɭ, 

ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɢ ɪɟɦɨɧɬ ɤɨɬɥɚ ɩɪɨɢɡɜɨɞɹɬɫɹ 
ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɨɪɝɚɧɢɡɚɰɢɟɣ ɢ ɦɟɫɬɧɵɦ ɭɩɪɚɜɥɟɧɢɟɦ ɝɚɡɨɜɨɝɨ ɯɨɡɹɣɫɬɜɚ 
ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉȻ12-529-2003, ɭɬɜɟɪɠɞɟɧɧɵɦɢ Ɋɨɫɬɟɯɧɚɞɡɨɪɨɦ ɊɎ, ɢ 
ɫɬɪɨɢɬɟɥɶɧɵɦɢ ɧɨɪɦɚɦɢ ɢ ɩɪɚɜɢɥɚɦɢ  ɋɉ 62.13330.2011 ɢ ɋɉ 41-108-2004 
Ƚɨɫɫɬɪɨɹ ɊɎ ɫ ɨɛɹɡɚɬɟɥɶɧɵɦ ɡɚɩɨɥɧɟɧɢɟɦ ɤɨɧɬɪɨɥɶɧɨɝɨ ɬɚɥɨɧɚ ɧɚ ɭɫɬɚɧɨɜɤɭ 
ɤɨɬɥɚ.  

ɉɪɢ ɧɚɪɭɲɟɧɢɢ ɩɪɚɜɢɥ, ɢɡɥɨɠɟɧɧɵɯ ɜ ɧɚɫɬɨɹɳɟɦ ɪɭɤɨɜɨɞɫɬɜɟ, ɤɨɬɟɥ 
ɝɚɪɚɧɬɢɣɧɨɦɭ ɪɟɦɨɧɬɭ ɧɟ ɩɨɞɥɟɠɢɬ.  

ɉɨɞɤɥɸɱɟɧɢɟ ɤɨɬɥɚ ɤ ɝɚɡɨɜɨɣ ɦɚɝɢɫɬɪɚɥɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɱɟɪɟɡ ɨɬɜɟɪɫɬɢɟ ɜ 
ɛɨɤɨɜɨɣ ɫɬɟɧɤɟ. ɉɚɬɪɭɛɨɤ ɢ ɩɪɨɤɥɚɞɤɚ, ɤɚɤ ɩɪɚɜɢɥɨ, ɜɯɨɞɹɬ ɜ ɤɨɦɩɥɟɤɬ 
ɩɨɫɬɚɜɤɢ. ɉɪɨɜɟɪɶɬɟ ɝɟɪɦɟɬɢɱɧɨɫɬɶ ɦɟɫɬ ɫɨɟɞɢɧɟɧɢɹ ɨɛɦɵɥɢɜɚɧɢɟɦ.  

Ɂɚɩɪɟɳɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɥɚɦɹ ɢɥɢ ɢɫɤɪɭ ɞɥɹ ɨɛɧɚɪɭɠɟɧɢɹ ɭɬɟɱɤɢ ɝɚɡɚ. 
Ⱦɥɹ ɷɬɨɣ ɰɟɥɢ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɬɨɥɶɤɨ ɦɵɥɶɧɭɸ ɩɟɧɭ, ɫɩɟɰɢɚɥɶɧɨ 
ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɠɢɞɤɢɟ ɫɨɫɬɚɜɵ ɢɥɢ ɫɩɟɰ. ɬɟɱɟɢɫɤɚɬɟɥɢ.  

ɇɚ ɜɵɯɨɞɧɨɦ ɩɚɬɪɭɛɤɟ ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ ɞɥɹ ɤɨɬɥɨɜ ɄɈȼ ɭɫɬɚɧɨɜɢɬɟ 
ɲɚɪɨɜɨɣ ɤɪɚɧ ɫ ɩɪɨɯɨɞɧɵɦ ɞɢɚɦɟɬɪɨɦ ȼɚɲɟɣ ɫɢɫɬɟɦɵ. Ʉɪɚɧ ɧɟɨɛɯɨɞɢɦ ɞɥɹ 
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ɨɬɤɥɸɱɟɧɢɹ ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ ɢ ɨɛɟɫɩɟɱɟɧɢɹ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ ɝɨɪɹɱɟɝɨ 
ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɜ ɧɟɨɬɚɩɥɢɜɚɟɦɵɣ ɩɟɪɢɨɞ.  

Ƚɨɪɢɡɨɧɬɚɥɶɧɵɟ ɭɱɚɫɬɤɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ 
ɜɵɩɨɥɧɹɬɶ ɫ ɭɤɥɨɧɨɦ ɧɟ ɦɟɧɟɟ 10 ɦɦ ɧɚ 1 ɦ ɜ ɫɬɨɪɨɧɭ ɧɚɝɪɟɜɚɬɟɥɶɧɵɯ 
ɩɪɢɛɨɪɨɜ (ɨɬɨɩɢɬɟɥɶɧɵɯ ɪɚɞɢɚɬɨɪɨɜ) ɢ ɨɬ ɧɚɝɪɟɜɚɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ ɤ ɤɨɬɥɭ.  

ɉɪɢ ɭɫɬɚɧɨɜɤɟ ɤɨɬɥɚ ɜ ɧɟɨɬɚɩɥɢɜɚɟɦɨɦ ɩɨɦɟɳɟɧɢɢ ɢɥɢ ɩɪɢ ɩɪɨɯɨɠɞɟɧɢɢ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɱɟɪɟɡ ɨɬɤɪɵɬɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ ɢɥɢ ɧɟɨɬɚɩɥɢɜɚɟɦɨɟ ɩɨɦɟɳɟɧɢɟ 
ɢɯ ɧɟɨɛɯɨɞɢɦɨ ɬɳɚɬɟɥɶɧɨ ɭɬɟɩɥɢɬɶ.  

Ɋɚɫɲɢɪɢɬɟɥɶɧɵɣ ɛɚɱɨɤ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ ɜɟɪɯɧɟɣ ɬɨɱɤɟ ɫɬɨɹɤɚ, 
ɠɟɥɚɬɟɥɶɧɨ ɜ ɨɬɚɩɥɢɜɚɟɦɨɦ ɩɨɦɟɳɟɧɢɢ. ɉɪɢ ɭɫɬɚɧɨɜɤɟ ɛɚɱɤɚ ɜ 
ɧɟɨɬɚɩɥɢɜɚɟɦɨɦ ɩɨɦɟɳɟɧɢɢ ɬɪɭɛɨɩɪɨɜɨɞɵ, ɛɚɱɨɤ ɢ ɫɥɢɜɧɭɸ ɬɪɭɛɭ 
ɧɟɨɛɯɨɞɢɦɨ ɬɳɚɬɟɥɶɧɨ ɭɬɟɩɥɢɬɶ.  

ȼ ɫɢɫɬɟɦɟ ɨɬɨɩɥɟɧɢɹ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɭɱɚɫɬɤɨɜ, ɜ ɤɨɬɨɪɵɯ ɜɨɡɦɨɠɧɨ 
ɨɛɪɚɡɨɜɚɧɢɟ ɜɨɡɞɭɲɧɵɯ «ɩɪɨɛɨɤ».  

Ɍɪɭɛɨɩɪɨɜɨɞɵ, ɧɚɝɪɟɜɚɬɟɥɶɧɵɟ ɩɪɢɛɨɪɵ (ɨɬɨɩɢɬɟɥɶɧɵɟ ɪɚɞɢɚɬɨɪɵ) ɢ 
ɦɟɫɬɚ ɫɨɟɞɢɧɟɧɢɣ ɞɨɥɠɧɵ ɛɵɬɶ ɝɟɪɦɟɬɢɱɧɵ, ɩɨɞɬɟɤɢ ɜɨɞɵ ɧɟ ɞɨɩɭɫɤɚɸɬɫɹ.   

Ɍɪɟɛɨɜɚɧɢɹ ɤ ɫɢɫɬɟɦɟ ɨɬɨɩɥɟɧɢɹ: 
Ⱦɨ ɧɚɱɚɥɚ ɦɨɧɬɚɠɚ ɢ ɩɟɪɟɞ ɷɤɫɩɥɭɚɬɚɰɢɟɣ ɧɟɨɛɯɨɞɢɦɨ ɧɟɫɤɨɥɶɤɨ ɪɚɡ 

ɩɪɨɦɵɬɶ ɫɢɫɬɟɦɭ ɨɬɨɩɥɟɧɢɹ.  
Ɇɚɬɟɪɢɚɥɵ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɩɪɢ ɦɨɧɬɚɠɟ, ɞɨɥɠɧɵ ɛɵɬɶ ɨɱɢɳɟɧɵ ɨɬ ɝɪɹɡɢ, 

ɪɠɚɜɱɢɧɵ, ɨɤɚɥɢɧɵ ɢ ɬ.ɩ.  
Ɇɚɬɟɪɢɚɥɵ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɩɪɢ ɦɨɧɬɚɠɟ (ɬɪɭɛɵ, ɮɢɬɢɧɝɢ, ɮɢɥɶɬɪɵ ɢ ɞɪ.), 

ɞɨɥɠɧɵ ɛɵɬɶ ɫɟɪɬɢɮɢɰɢɪɨɜɚɧɵ ɢ ɪɚɡɪɟɲɟɧɵ ɤ ɩɪɢɦɟɧɟɧɢɸ.  
ȼ ɫɢɫɬɟɦɟ ɨɬɨɩɥɟɧɢɹ, ɝɨɪɹɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɦɨɝɭɬ ɩɪɢɦɟɧɹɬɶɫɹ 

ɪɚɡɥɢɱɧɵɟ ɜɢɞɵ ɬɪɭɛ: ɦɟɞɧɵɟ, ɫɬɚɥɶɧɵɟ, ɩɥɚɫɬɢɤɨɜɵɟ ɫ ɚɥɸɦɢɧɢɟɜɨɣ ɮɨɥɶɝɨɣ 
ɢ ɬ.ɞ.  

ɇɚ ɜɯɨɞ ɜ ɤɨɬɟɥ ɨɬɨɩɢɬɟɥɶɧɨɣ ɨɛɪɚɬɧɨɣ ɜɨɞɵ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɭɫɬɚɧɨɜɢɬɶ 
ɮɢɥɶɬɪ (ɲɥɚɦɨɫɛɨɪɧɢɤ, ɝɪɹɡɟɫɛɨɪɧɢɤ ɫ ɫɟɬɱɚɬɵɦ ɮɢɥɶɬɪɨɦ) ɢ ɩɪɨɢɡɜɨɞɢɬɶ 
ɩɟɪɢɨɞɢɱɟɫɤɭɸ ɱɢɫɬɤɭ ɮɢɥɶɬɪɚ.  

ɉɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɦɨɧɬɚɠɚ ɩɪɨɜɟɫɬɢ ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɢɫɩɵɬɚɧɢɹ ɢ 
ɭɫɬɪɚɧɢɬɶ ɜɨɡɦɨɠɧɵɟ ɩɪɨɬɟɱɤɢ.  

ȼɨ ɢɡɛɟɠɚɧɢɟ ɨɛɪɚɡɨɜɚɧɢɹ ɧɚɤɢɩɢ ɧɚ ɜɧɭɬɪɟɧɧɢɯ ɫɬɟɧɤɚɯ 
ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ ɤɨɬɥɚ, ɤɨɬɨɪɚɹ ɭɯɭɞɲɚɟɬ ɬɟɩɥɨɨɛɦɟɧ ɢ ɭɦɟɧɶɲɚɟɬ ɄɉȾ, ɚ 
ɬɚɤɠɟ ɫɨɤɪɚɳɚɟɬ ɫɪɨɤ ɫɥɭɠɛɵ, ɩɪɢɜɨɞɢɬ ɤ ɩɪɨɝɚɪɭ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ, 
ɧɟɨɛɯɨɞɢɦɨ ɡɚɩɨɥɧɹɬɶ ɤɨɬɟɥ ɢ ɫɢɫɬɟɦɭ ɨɬɨɩɥɟɧɢɹ ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ ɢɥɢ 
ɫɩɟɰɢɚɥɶɧɨ ɩɨɞɝɨɬɨɜɥɟɧɧɨɣ ɜɨɞɨɣ.  

ɉɨɞɤɥɸɱɢɬɶ ɝɚɡɨɜɵɣ ɤɥɚɩɚɧ ɱɟɪɟɡ ɩɟɪɟɯɨɞɧɨɣ ɩɚɬɪɭɛɨɤ ɢɡ ɤɨɦɩɥɟɤɬɚ 
ɩɨɫɬɚɜɤɢ ɤ ɝɚɡɨɜɨɣ ɬɪɭɛɟ, ɭɫɬɚɧɨɜɢɜ ɩɪɨɤɥɚɞɤɭ ɢɡ ɤɨɦɩɥɟɤɬɚ ɩɨɫɬɚɜɤɢ.  

Ƚɚɡɨɜɚɹ ɱɚɫɬɶ ɝɨɪɟɥɤɢ ɫɨɫɬɨɢɬ ɢɡ 2 ɬɪɭɛ: ɨɫɧɨɜɧɨɣ ɢ ɡɚɩɚɥɶɧɨɣ, ɤɨɬɨɪɚɹ 
ɪɚɫɩɨɥɨɠɟɧɚ ɜɧɭɬɪɢ ɨɫɧɨɜɧɨɣ ɩɨ ɟɟ ɨɫɢ. ɍɝɨɥɶɧɢɤ, ɱɟɪɟɡ ɤɨɬɨɪɵɣ ɩɨɫɬɭɩɚɟɬ  ɜ 
ɝɨɪɟɥɤɭ ɝɚɡ, ɢɦɟɟɬ ɩɪɢɥɢɜ ɫ ɨɬɜɟɪɫɬɢɟɦ ɞɥɹ ɜɜɨɞɚ ɡɚɩɚɥɶɧɨɣ ɬɪɭɛɤɢ, ɟɟ 
ɤɪɟɩɥɟɧɢɹ ɢ ɭɩɥɨɬɧɟɧɢɹ. ȼɬɨɪɨɣ ɤɨɧɟɰ ɨɫɧɨɜɧɨɣ ɬɪɭɛɤɢ ɫɧɚɛɠɟɧ ɜɧɭɬɪɟɧɧɟɣ 
ɡɚɝɥɭɲɤɨɣ ɫ ɨɬɜɟɪɫɬɢɟɦ ɜ ɰɟɧɬɪɟ ɞɥɹ ɩɪɨɩɭɫɤɚ ɡɚɩɚɥɶɧɨɣ ɬɪɭɛɤɢ, ɩɢɬɚɧɢɟ 
ɤɨɬɨɪɨɣ ɝɚɡɨɦ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɦɭ ɝɚɡɨɩɪɨɜɨɞɭ ɱɟɪɟɡ ɛɥɨɤ 
ɫɨɥɟɧɨɢɞɨɜ ɚɜɬɨɦɚɬɢɤɢ. Ƚɨɪɟɥɤɚ ɢɦɟɟɬ 2 ɷɥɟɤɬɪɨɞɚ, ɡɚɤɥɸɱɟɧɧɵɟ ɜ 
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ɮɚɪɮɨɪɨɜɵɟ ɬɪɭɛɤɢ. ɗɥɟɤɬɪɨɞɵ ɮɢɤɫɢɪɨɜɚɧɵ ɨɬɧɨɫɢɬɟɥɶɧɨ ɬɪɭɛɵ ɯɨɦɭɬɚɦɢ. 
ɗɥɟɤɬɪɨɞ ɫɥɭɠɢɬ ɞɥɹ ɡɚɠɢɝɚɧɢɹ ɝɚɡɚ, ɜɵɯɨɞɹɳɟɝɨ ɢɡ ɡɚɩɚɥɶɧɨɣ ɬɪɭɛɤɢ, ɢɫɤɪɨɣ, 
ɜɨɡɧɢɤɚɸɳɟɣ ɦɟɠɞɭ ɷɥɟɤɬɪɨɞɨɦ ɢ ɤɨɪɩɭɫɨɦ ɝɨɪɟɥɤɢ ɩɪɢ ɩɨɞɚɱɟ ɬɨɤɚ ɜɵɫɨɤɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ ɨɬ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɡɚɠɢɝɚɧɢɹ. Ⱦɥɹ ɫɬɚɛɢɥɢɡɚɰɢɢ ɩɥɚɦɟɧɢ 
ɡɚɩɚɥɶɧɢɤɚ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɨɤɨɥɨ 30 ɦɦ ɨɬ ɟɝɨ ɬɨɪɰɚ ɧɚ ɬɪɟɯ ɫɬɟɪɠɧɹɯ ɡɚɤɪɟɩɥɟɧ 
ɫɬɚɛɢɥɢɡɢɪɭɸɳɢɣ ɩɥɨɫɤɢɣ ɞɢɫɤ. ɉɪɢ ɧɚɥɢɱɢɢ ɭɫɬɨɣɱɢɜɨɝɨ ɡɚɩɚɥɶɧɨɝɨ 
ɩɥɚɦɟɧɢ ɱɟɪɟɡ ɜɬɨɪɨɣ ɷɥɟɤɬɪɨɞ, ɹɜɥɹɸɳɢɣɫɹ ɤɨɧɬɪɨɥɶɧɵɦ ɢ ɨɦɵɜɚɟɦɵɦ 
ɩɥɚɦɟɧɟɦ, ɩɨɫɬɭɩɚɟɬ ɫɢɝɧɚɥ ɧɚ ɩɨɞɚɱɭ ɝɚɡɚ ɜ ɨɫɧɨɜɧɭɸ ɬɪɭɛɭ. ɂɡ ɬɪɭɛɵ ɝɚɡ 
ɜɵɯɨɞɢɬ ɱɟɪɟɡ 3 ɪɹɞɚ ɨɬɜɟɪɫɬɢɣ, ɩɪɨɫɜɟɪɥɟɧɧɵɯ ɧɚ ɛɨɤɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɜ 
ɲɚɯɦɚɬɧɨɦ ɩɨɪɹɞɤɟ, ɩɨɞ ɭɝɥɨɦ 90° ɤ ɩɨɬɨɤɭ ɜɨɡɞɭɯɚ. 

ȼɨɫɩɥɚɦɟɧɹɟɬɫɹ ɝɚɡɨɜɨɡɞɭɲɧɚɹ ɫɦɟɫɶ ɨɬ ɫɬɚɰɢɨɧɚɪɧɨɝɨ ɡɚɩɚɥɶɧɢɤɚ. 
ɉɨɫɬɨɹɧɧɨ ɝɨɪɹɳɢɣ ɡɚɩɚɥɶɧɢɤ, ɚ ɬɚɤɠɟ ɧɚɥɢɱɢɟ ɫɩɟɰɢɚɥɶɧɨɣ ɲɚɣɛɵ ɩɭɬɢ 
ɞɜɢɠɟɧɢɹ ɩɨɬɨɤɚ ɫɦɟɫɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɚɞɟɠɧɭɸ ɫɬɚɛɢɥɢɡɚɰɢɸ ɮɚɤɟɥɚ ɝɨɪɟɥɤɢ 
ɧɚ ɥɸɛɵɯ ɪɟɠɢɦɚɯ ɟɟ ɪɚɛɨɬɵ. ɋɦɟɲɟɧɢɟ ɝɚɡɚ ɫ ɜɨɡɞɭɯɨɦ ɡɚɤɚɧɱɢɜɚɟɬɫɹ ɜ 
ɫɦɟɫɢɬɟɥɟ. Ʉ ɤɨɬɥɭ ɝɨɪɟɥɤɭ ɤɪɟɩɹɬ ɫ ɩɨɦɨɳɶɸ ɮɪɨɧɬɨɜɨɝɨ ɥɢɫɬɚ, ɩɨɤɪɵɬɨɝɨ ɫɨ 
ɫɬɨɪɨɧɵ ɬɨɩɤɢ ɬɟɩɥɨɜɨɣ ɢɡɨɥɹɰɢɟɣ. 

Ɉɬɜɨɞ ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ ɨɬ ɤɨɬɥɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɩɪɨɟɤɬɢɪɭɟɦɵɣ 
ɞɵɦɨɯɨɞ ɮ200 ɦɦ (ɮɢɪɦɵ ɈɈɈ «ɄȾɆ» ɝ. ɇɢɠɧɢɣ ɇɨɜɝɨɪɨɞ) ɢɡ ɧɟɪɠɚɜɟɸɳɟɣ 
ɫɬɚɥɢ ɩɟɪɜɵɣ ɤɨɧɬɭɪ - ɩɨ AISI 430: ɫɬɚɥɶ ɧɟɪɠɚɜɟɸɳɚɹ, ɤɨɪɪɨɡɢɨɧɧɨɫɬɨɣɤɚɹ, 
ɠɚɪɨɩɪɨɱɧɚɹ ɞɨ 8500ɋ, ȽɈɋɌ 5382-75, ɢɡɨɥɹɰɢɨɧɧɵɣ ɦɚɬɟɪɢɚɥ: ɦɢɧɟɪɚɥɶɧɚɹ 
ɜɚɬɚ ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ ɩɥɚɜɥɟɧɢɹ ɜɨɥɨɤɨɧ ɧɟ ɧɢɠɟ 10000 ɋ, ɩɪɨɢɡɜɨɞɢɦɚɹ ɢɡ 
ɫɵɪɶɟɜɨɣ ɫɦɟɫɢ ɧɚ ɨɫɧɨɜɟ ɝɨɪɧɵɯ ɩɨɪɨɞ ɛɚɡɚɥɶɬɨɜɨɣ ɝɪɭɩɩɵ; ɜɬɨɪɨɣ ɤɨɧɬɭɪ - 
ɋɬɚɥɶ ɨɰɢɧɤɨɜɚɧɧɚɹ ȽɈɋɌ 14918-80.  

ɍɡɥɵ ɫɬɵɤɨɜɵɯ ɫɨɟɞɢɧɟɧɢɣ ɞɵɦɨɯɨɞɨɜ ɞɨɥɠɧɵ ɪɚɫɩɨɥɚɝɚɬɶɫɹ ɧɚ 
ɪɚɫɫɬɨɹɧɢɹɯ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɭɞɨɛɫɬɜɨ ɢɯ ɦɨɧɬɚɠɚ, ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɪɟɦɨɧɬɚ. 

ȼɟɧɬɢɥɹɰɢɹ ɤɨɬɟɥɶɧɨɣ ɟɫɬɟɫɬɜɟɧɧɚɹ, ɩɪɢɬɨɱɧɨ-ɜɵɬɹɠɧɚɹ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɱɟɪɟɡ ɩɪɨɟɤɬɢɪɭɟɦɭɸ ɜɟɧɬɢɥɹɰɢɨɧɧɭɸ ɬɪɭɛɭ ɮ150ɦɦ 
(ɫɬɚɥɶ ɨɰɢɧɤɨɜɚɧɧɚɹ ȽɈɋɌ 14918-80. ɮɢɪɦɵ ɈɈɈ «ɄȾɆ» ɝ. ɇɢɠɧɢɣ 
ɇɨɜɝɨɪɨɞ). ɉɪɢɬɨɤ ɜɨɡɞɭɯɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɱɟɪɟɡ ɭɫɬɚɧɚɜɥɢɜɚɟɦɭɸ 
ɠɚɥɸɡɢɣɧɭɸ ɪɟɲɟɬɤɭ ɋɌȾ 5289, ɪɚɡɦɟɪɨɦ 150•580ɦɦ, Fɠ.ɫ.=0,06ɦ2. 

F = V / (v*3600) = 24,1 / (1.0*3600) = 0.06 ɦ2. 
ȼɟɧɬɢɥɹɰɢɹ ɤɭɯɧɢ ɟɫɬɟɫɬɜɟɧɧɚɹ, ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɱɟɪɟɡ 

ɭɫɬɚɧɚɜɥɢɜɚɟɦɭɸ ɜɟɧɬɢɥɹɰɢɨɧɧɭɸ ɢɡɨɥɢɪɨɜɚɧɧɭɸ ɬɪɭɛɭ ɞɢɚɦɟɬɪɨɦ 150 ɦɦ. 
ɫɧɚɪɭɠɢ ɡɞɚɧɢɹ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ ɬɪɟɯɤɪɚɬɧɵɣ ɜɨɡɞɭɯɨɨɛɦɟɧ ɜ ɱɚɫ. ɇɚ 
ɜɟɧɬɤɚɧɚɥɟ ɞɨɥɠɧɚ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɚ ɜɟɧɬɢɥɹɰɢɨɧɧɚɹ ɪɟɲɟɬɤɚ ɫ ɠɢɜɵɦ 
ɫɟɱɟɧɢɟɦ ɧɟ ɦɟɧɟɟ 250 ɫɦ2. ɉɪɢɬɨɤ ɜɨɡɞɭɯɚ ɱɟɪɟɡ ɮɨɪɬɨɱɤɭ ɢ ɞɜɟɪɧɨɣ ɩɪɨɟɦ. 

 
7.3 Ɋɚɫɱɟɬ ȽɊɍ ɞɥя ɤɨɬɟɥɶɧɨɣ 
 

Ʉɨɥɢɱɟɫɬɜɨ ɪɟɡɟɪɜɭɚɪɨɜ ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɝɚɡɨɫɧɚɛɠɟɧɢɹ ɤɨɬɟɥɶɧɨɣ, 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɪɚɫɱɟɬɧɨɝɨ ɫɭɬɨɱɧɨɝɨ ɪɚɫɯɨɞɚ, ɤɝ/ɱ, ɩɨ ɮɨɪɦɭɥɟ 

 
Gɫɭɬ = G∙ρ,  
 

(7.3) 

ɝɞɟ G– ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ, ɦ3/ɱ 
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       ρ– ɩɥɨɬɧɨɫɬɶ ɝɚɡɚ ɜ ɩɟɪɟɫɱɟɬɟ ɫ ɩɪɢɪɨɞɧɨɝɨ ɧɚ ɫɠɢɠɟɧɧɵɣ, ɤɝ/ɦ3. 
ɋɭɬɨɱɧɵɣ ɪɚɫɯɨɞ ɫɨɫɬɚɜɥɹɟɬ  
 
Gɫɭɬ = 9,2∙2,126 = 19,56 ɤɝ/ɱ. 
 
Ʉɨɥɢɱɟɫɬɜɨ ɪɟɡɟɪɜɭɚɪɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ  
 

ɠɪɟɡ

ɫɭɬ

V

Gz
N




 ,  
(7.4) 
 
 

ɝɞɟ z – ɱɢɫɥɨ ɫɭɬɨɤ ɦɟɠɞɭ ɨɱɟɪɟɞɧɵɦɢ ɡɚɩɪɚɜɤɚɦɢ ɪɟɡɟɪɜɭɚɪɚ ɝɚɡɨɦ; 
      𝑉рˈˊ – ɨɛɴɟɦ ɪɟɡɟɪɜɭɚɪɚ; 
      𝜌ˉ – ɩɥɨɬɧɨɫɬɶ ɠɢɞɤɨɣ ɮɚɡɵ ɝɚɡɚ. 

Ʉɨɥɢɱɟɫɬɜɨ ɪɟɡɟɪɜɭɚɪɨɜ ɫɨɫɬɚɜɥɹɟɬ 
  

3
25,5875

2010





N ɲɬ. 

 
ɉɨ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɤɨɬɟɥɶɧɨɣ ɜɵɛɢɪɚɟɦ ɬɢɩ ɢɫɩɚɪɢɬɟɥɹ –

ɡɦɟɟɜɢɤɨɜɵɣ, ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 100 ɤɝ/ɱ, ɬɨɝɞɚ 
 

4,0100/52,42 uN  
 

 

Ʉ ɭɫɬɚɧɨɜɤɟ ɩɪɢɧɢɦɚɟɦ 1 ɡɦɟɟɜɢɤɨɜɵɣ ɢɫɩɚɪɢɬɟɥɶ. 
 
7.4 Ɉɩɢɫɚɧɢɟ ɦɚɥɨɝɚɛɚɪɢɬɧɨɝɨ ɫ ɩɪɨɦɟɠɭɬɨɱɧɵɦ ɬɟɩɥɨɧɨɫɢɬɟɥɟɦ 

ɢɫɩɚɪɢɬɟɥя 
 
Ɇɚɥɨɝɚɛɚɪɢɬɧɵɣ ɫ ɩɪɨɦɟɠɭɬɨɱɧɵɦ ɬɟɩɥɨɧɨɫɢɬɟɥɟɦ ɢɫɩɚɪɢɬɟɥɶ 

ɭɫɬɚɧɨɜɥɟɧ ɜɧɭɬɪɢ ɝɨɪɥɨɜɢɧɵ ɪɟɡɟɪɜɭɚɪɚ. Ʉ ɜɟɪɯɧɟɦɭ ɮɥɚɧɰɭ ɪɟɞɭɤɰɢɨɧɧɨɣ 
ɝɨɥɨɜɤɢ ɤɪɟɩɢɬɫɹ ɢɡ ɫɬɚɧɞɚɪɬɧɨɝɨ 50 ɥɢɬɪɨɜɨɝɨ ɛɚɥɥɨɧɚ ɦɚɥɨɝɚɛɚɪɢɬɧɵɣ 
ɡɦɟɟɜɢɤɨɜɵɣ ɢɫɩɚɪɢɬɟɥɶ, ɚ ɤ ɢɫɩɚɪɢɬɟɥɸ ɤɪɟɩɢɬɫɹ ɩɚɬɪɭɛɨɤ ɞɥɹ ɨɬɛɨɪɚ ɠɢɞɤɨɣ 
ɮɚɡɵ. Ⱦɥɹ ɪɟɝɚɡɢɮɢɤɚɰɢɢ ɠɢɞɤɨɣ ɮɚɡɵ ɦɢɧɟɪɚɥɶɧɨɟ ɦɚɫɥɨ ɢɥɢ ɚɧɬɢɮɪɢɡ 
ɫɥɭɠɚɬ ɬɟɩɥɨɧɨɫɢɬɟɥɟɦ, ɤɨɬɨɪɵɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɛɵɥɢ ɧɚɝɪɟɬɵ ɜ ɝɚɡɨɜɨɦ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɩɨɞɨɝɪɟɜɚɬɟɥɟ. 

ɉɨɞɨɝɪɟɜɚɬɟɥɶ ɜɵɝɥɹɞɢɬ ɤɚɤ ɤɨɧɫɬɪɭɤɰɢɹ ɬɢɩɚ «ɬɪɭɛɚ ɜ ɬɪɭɛɟ», ɜ ɤɨɬɨɪɨɣ 
ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɡɦɟɟɜɢɤɨɜɵɣ ɬɟɩɥɨɨɛɦɟɧɧɢɤ ɢ ɝɚɡɨɜɭɸ ɝɨɪɟɥɤɭ ɢɧɮɪɚɤɪɚɫɧɨɝɨ 
ɢɡɥɭɱɟɧɢɹ ɬɢɩɚ «Ɏɨɧɚɪɶ». ɉɨɞɨɝɪɟɜɚɬɟɥɶ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ ɝɚɡɨɩɪɨɜɨɞɭ ɧɢɡɤɨɝɨ 
ɞɚɜɥɟɧɢɹ ɢ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 10 ɦ ɨɬ ɝɪɭɩɩɨɜɨɣ ɪɟɡɟɪɜɭɚɪɧɨɣ 
ɭɫɬɚɧɨɜɤɢ. ɉɨɞɚɱɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɨɬ ɩɨɞɨɝɪɟɜɚɬɟɥɹ ɤ ɢɫɩɚɪɢɬɟɥɸ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɰɟɧɬɪɨɛɟɠɧɵɦ ɧɚɫɨɫɨɦ. ɂɫɩɚɪɢɬɟɥɶ ɨɛɨɪɭɞɨɜɚɧ ɚɜɬɨɦɚɬɢɤɨɣ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɨɬɛɨɪɚ ɩɚɪɨɜɨɣ ɮɚɡɵ ɩɨɬɪɟɛɢɬɟɥɟɦ ɞɚɜɥɟɧɢɟ ɜɧɭɬɪɢ 
ɢɫɩɚɪɢɬɟɥɹ ɩɨɧɢɡɢɬɫɹ, ɢ ɡɚ ɫɱɟɬ ɨɛɪɚɡɨɜɚɜɲɟɣɫɹ ɪɚɡɧɨɫɬɢ ɞɚɜɥɟɧɢɹ ɠɢɞɤɚɹ 
ɮɚɡɚ ɩɨɫɬɟɩɟɧɧɨ ɡɚɩɨɥɧɢɬ ɩɪɨɫɬɪɚɧɫɬɜɨ ɢɫɩɚɪɢɬɟɥɹ, ɩɨɩɥɚɜɨɤ ɜɫɩɥɵɜɟɬ ɢ 
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ɡɚɤɪɨɟɬ ɧɢɠɧɢɣ ɤɥɚɩɚɧ, ɱɬɨ ɩɪɟɞɨɬɜɪɚɬɢɬ ɩɨɫɬɭɩɥɟɧɢɟ ɠɢɞɤɨɣ ɮɚɡɵ ɜ 
ɪɟɞɭɤɰɢɨɧɧɭɸ ɝɨɥɨɜɤɭ ɢ ɞɚɥɟɟ ɤ ɩɨɬɪɟɛɢɬɟɥɸ. Ɉɞɧɨɜɪɟɦɟɧɧɨ ɫ ɷɬɢɦ ɨɬɤɪɨɟɬɫɹ 
ɜɟɪɯɧɢɣ ɤɥɚɩɚɧ, ɫɨɟɞɢɧɹɸɳɢɣ ɩɚɬɪɭɛɨɤ ɩɚɪɨɜɨɣ ɮɚɡɵ ɫ ɩɚɪɨɜɵɦ 
ɩɪɨɫɬɪɚɧɫɬɜɨɦ ɪɟɡɟɪɜɭɚɪɚ, ɢ ɩɚɪɨɜɚɹ ɮɚɡɚ, ɨɛɪɚɡɭɸɳɚɹɫɹ ɡɚ ɫɱɟɬ ɟɫɬɟɫɬɜɟɧɧɨɝɨ 
ɢɫɩɚɪɟɧɢɹ ɢɡ ɜɫɟɝɨ ɨɛɴɟɦɚ ɠɢɞɤɨɣ ɮɚɡɵ, ɛɭɞɟɬ ɩɪɨɞɨɥɠɚɬɶ ɩɨɫɬɭɩɚɬɶ ɤ 
ɩɨɬɪɟɛɢɬɟɥɸ. Ɇɚɦɚ ɩɚɩɚ ɞɶɨɥ ɭɟɪɭɭ ɛɵɪɚɚɬ ɛɚɥɬɵ ɷɞɶɢɢɣ ɭɛɚɣ. ɂɣɷ ɚɝɚ ɫɱɚɫɬɶɟ 
ɪɚɞɨɫɬɶ ɭɥɵɛɤɢ ɛɪɚɬ ɫɟɫɬɪɚ ɫɬɚɪɲɢɣ ɦɥɚɞɲɢɣ. 
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8 Ɍɟɯɧɨɥɨɝɢя ɜɨɡɜɟɞɟɧɢя ɢɧɠɟɧɟɪɧɵɯ ɫɢɫɬɟɦ 
 
Ɍɪɚɫɫɢɪɨɜɤɚ ɝɚɡɨɩɪɨɜɨɞɨɜ ɩɨ ɬɟɪɪɢɬɨɪɢɹɦ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, ɜɧɭɬɪɢ 

ɤɜɚɪɬɚɥɨɜ ɢɥɢ ɞɜɨɪɨɜ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ ɧɚɢɦɟɧɶɲɭɸ ɩɪɨɬɹɠɟɧɧɨɫɬɶ 
ɝɚɡɨɩɪɨɜɨɞɨɜ ɢ ɨɬɜɟɬɜɥɟɧɢɣ ɨɬ ɧɢɯ ɤ ɠɢɥɵɦ ɡɞɚɧɢɹɦ, ɚ ɬɚɤɠɟ ɦɚɤɫɢɦɚɥɶɧɨɟ 
ɭɞɚɥɟɧɢɟ ɨɬ ɩɨɞɡɟɦɧɵɯ ɫɬɪɨɟɧɢɣ ɢ ɧɟ ɧɚɩɨɪɧɵɯ ɩɨɞɡɟɦɧɵɯ ɤɨɦɦɭɧɢɤɚɰɢɣ. 
Ɍɪɚɫɫɢɪɨɜɤɚ ɝɚɡɨɩɪɨɜɨɞɨɜ ɩɨ ɧɟɡɚɫɬɪɨɟɧɧɵɦ ɬɟɪɪɢɬɨɪɢɹɦ ɞɨɥɠɧɚ 
ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɫ ɭɱɟɬɨɦ ɩɥɚɧɢɪɨɜɤɢ ɛɭɞɭɳɟɣ ɢɯ ɡɚɫɬɪɨɣɤɢ. 

 
8.1 Ɇɨɧɬɚɠ ɫɢɫɬɟɦ ɜɧɭɬɪɟɧɧɟɝɨ ɝɚɡɨɫɧɚɛɠɟɧɢя 
 
Ɇɚɬɟɪɢɚɥɵ, ɩɪɢɦɟɧɹɟɦɵɟ ɞɥɹ ɝɚɡɨɩɪɨɜɨɞɨɜ ɢ ɝɚɡɨɜɵɟ ɩɪɢɛɨɪɵ – ɬɪɭɛɵ 

ɫɬɚɥɶɧɵɟ ɛɟɫɲɨɜɧɵɟ. 
Ɍɪɭɛɵ ɫɨɟɞɢɧɹɸɬ ɧɚ ɫɜɚɪɤɟ. Ɋɟɡɶɛɨɜɵɟ ɫɨɟɞɢɧɟɧɢɹ ɩɪɢɦɟɧɹɸɬ ɞɥɹ 

ɭɫɬɚɧɨɜɤɢ ɡɚɩɨɪɧɨɣ ɚɪɦɚɬɭɪɵ ɢ ɝɚɡɨɜɵɯ ɩɥɢɬ. Ɋɚɡɴɟɦɧɵɟ ɫɨɟɞɢɧɟɧɢɹ 
ɝɚɡɨɩɪɨɜɨɞɨɜ ɞɨɥɠɧɵ ɛɵɬɶ ɞɨɫɬɭɩɧɵ ɞɥɹ ɨɫɦɨɬɪɚ ɢ ɪɟɦɨɧɬɚ. ɋɨɟɞɢɧɢɬɟɥɶɧɵɟ 
ɱɚɫɬɢ ɩɪɢɦɟɧɹɸɬ ɢɡ ɤɨɜɤɨɝɨ ɱɭɝɭɧɚ ɢ ɫɩɨɤɨɣɧɨɣ ɫɬɚɥɢ. 

Ⱦɥɹ ɭɩɥɨɬɧɟɧɢɹ ɪɟɡɶɛɨɜɵɯ ɫɨɟɞɢɧɟɧɢɣ ɩɪɢɦɟɧɹɸɬ ɥɶɧɹɧɭɸ ɩɪɹɞɶ, 
ɩɪɨɩɢɬɚɧɧɭɸ ɫɜɢɧɰɨɜɵɦɢ ɛɟɥɢɥɚɦɢ (ɫɭɪɢɤɨɦ), ɢɥɢ ɭɩɥɨɬɧɹɸɬ ɥɟɧɬɨɣ ɎɍɆ. 
ɉɪɢ ɫɜɚɪɤɟ ɩɪɢɦɟɧɹɸɬ ɷɥɟɤɬɪɨɞɵ. Ⱦɥɹ ɫɧɢɠɟɧɧɵɯ ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ ɝɚɡɨɜ 
ɩɪɢɦɟɧɹɸɬ ɫɩɟɰɢɚɥɶɧɭɸ ɚɪɦɚɬɭɪɭ. 

Ʉɪɚɧɵ ɞɨɥɠɧɵ ɢɦɟɬɶ ɪɢɫɤɭ, ɭɤɚɡɵɜɚɸɳɭɸ ɧɚɩɪɚɜɥɟɧɢɟ ɝɚɡɚ, ɤɨɬɨɪɵɟ 
ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɨɫɶ ɩɪɨɛɤɢ ɤɪɚɧɚ ɛɵɥɚ ɩɚɪɚɥɥɟɥɶɧɚ 
ɫɬɟɧɟ. 

 
8.1.1 ɉɨɞɝɨɬɨɜɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ 
 
Ʉ ɧɚɱɚɥɭ ɦɨɧɬɚɠɚ ɪɚɛɨɬ ɩɨ ɜɧɭɬɪɟɧɧɟɦɭ ɝɚɡɨɨɛɨɪɭɞɨɜɚɧɢɸ ɞɨɥɠɧɵ ɛɵɬɶ 

ɜɵɩɨɥɧɟɧɵ ɪɚɛɨɬɵ ɩɨ ɭɫɬɪɨɣɫɬɜɭ ɦɟɠɞɭɷɬɚɠɧɵɯ ɩɟɪɟɤɪɵɬɢɣ, ɫɬɟɧ ɢ 
ɩɟɪɟɝɨɪɨɞɨɤ, ɧɚ ɤɨɬɨɪɵɟ ɛɭɞɭɬ ɭɫɬɚɧɚɜɥɢɜɚɬɶɫɹ ɝɚɡɨɜɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ 
ɩɪɢɛɨɪɵ, ɚ ɬɚɤ ɠɟ ɦɨɧɬɢɪɨɜɚɬɶɫɹ ɝɚɡɨɩɪɨɜɨɞɵ ɢ ɚɪɦɚɬɭɪɚ; ɨɬɜɟɪɫɬɢɣ ɞɥɹ 
ɩɪɨɤɥɚɞɤɢ ɝɚɡɨɩɪɨɜɨɞɨɜ ɜ ɮɭɧɞɚɦɟɧɬɚɯ, ɩɟɪɟɤɪɵɬɢɹɯ, ɫɬɟɧɚɯ ɢ ɩɟɪɟɝɨɪɨɞɤɚɯ; 
ɤɚɧɚɥɨɜ ɢ ɛɨɪɨɡɞ ɞɥɹ ɝɚɡɨɩɪɨɜɨɞɨɜ; ɱɢɫɬɵɯ ɩɨɥɨɜ ɢɥɢ ɮɭɧɞɚɦɟɧɬɨɜ ɩɨɞ ɝɚɡɨɜɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ ɩɪɢɛɨɪɵ. 

Ⱦɨɥɠɧɵ ɛɵɬɶ ɜɵɩɨɥɧɟɧɵ: ɲɬɭɤɚɬɭɪɤɚ ɫɬɟɧ ɜ ɩɨɦɟɳɟɧɢɹɯ ɤɭɯɨɧɶ ɢ ɜɚɧɧ, 
ɜ ɤɨɬɨɪɵɯ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɭɫɬɚɧɨɜɤɚ ɝɚɡɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ; ɨɛɥɢɰɨɜɤɚ ɫɬɟɧ, 
ɨɤɨɥɨ ɤɨɬɨɪɵɯ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɝɚɡɨɜɵɟ ɩɪɢɛɨɪɵ ɢ ɦɨɧɬɢɪɭɸɬɫɹ ɝɚɡɨɩɪɨɜɨɞɵ; 
ɨɤɪɚɫɤɚ ɩɨɥɨɜ ɜ ɦɟɫɬɚɯ ɭɫɬɚɧɨɜɤɢ ɝɚɡɨɜɵɯ ɩɪɢɛɨɪɨɜ. ɉɨɦɟɳɟɧɢɹ ɤɭɯɨɧɶ 
ɞɨɥɠɧɵ ɛɵɬɶ ɨɫɧɚɳɟɧɵ ɮɨɪɬɨɱɤɚɦɢ. ɉɨɫɥɟ ɩɪɢɟɦɤɢ ɫɨɫɬɚɜɥɹɟɦ ɚɤɬ ɨ ɩɪɢɟɦɤɟ 
ɨɛɴɟɤɬɚ ɩɨɞ ɦɨɧɬɚɠ. 
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8.1.2 Ɇɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ 
 
ɉɪɨɤɥɚɞɤɭ ɝɚɡɨɩɪɨɜɨɞɨɜ ɜɧɭɬɪɢ ɡɞɚɧɢɣ ɫɥɟɞɭɟɬ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ  

ɨɬɤɪɵɬɨɣ. ɋɜɚɪɧɵɟ ɢ ɪɚɡɴɟɦɧɵɟ ɫɨɟɞɢɧɟɧɢɹ ɧɟɥɶɡɹ ɡɚɞɟɥɵɜɚɬɶ ɜ ɫɬɟɧɵ ɢɥɢ 
ɩɟɪɟɤɪɵɬɢɹ. ȼɟɪɬɢɤɚɥɶɧɵɟ ɝɚɡɨɩɪɨɜɨɞɵ ɜ ɦɟɫɬɚɯ ɩɟɪɟɫɟɱɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɵɯ 
ɤɨɧɫɬɪɭɤɰɢɣ ɫɥɟɞɭɟɬ ɩɪɨɤɥɚɞɵɜɚɬɶ ɜ ɮɭɬɥɹɪɚɯ. ɉɪɨɫɬɪɚɧɫɬɜɨ ɦɟɠɞɭ 
ɝɚɡɨɩɪɨɜɨɞɨɦ ɢ ɮɭɬɥɹɪɨɦ ɧɟɨɛɯɨɞɢɦɨ ɡɚɞɟɥɵɜɚɬɶ ɩɪɨɫɦɨɥɟɧɧɨɣ ɩɚɤɥɟɣ. Ʉɨɧɟɰ 
ɮɭɬɥɹɪɚ ɞɨɥɠɟɧ ɜɵɫɬɭɩɚɬɶ ɩɨɞ ɩɨɥɨɦ ɧɟ ɦɟɧɟɟ ɱɟɦ ɧɚ 3 ɫɦ. ɍɱɚɫɬɤɢ, 
ɩɪɨɥɨɠɟɧɧɵɟ ɜ ɮɭɬɥɹɪɚɯ ɢɥɢ ɝɢɥɶɡɚɯ ɧɟ ɞɨɥɠɧɵ ɢɦɟɬɶ ɫɬɵɤɨɜ, ɪɚɫɫɬɨɹɧɢɟ ɨɬ 
ɫɜɚɪɧɨɝɨ ɲɜɚ ɞɨ ɮɭɬɥɹɪɚ 100 ɦ. ɍɱɚɫɬɤɢ ɰɟɯɨɜɵɯ ɝɚɡɨɩɪɨɜɨɞɨɜ ɩɪɨɤɥɚɞɵɜɚɸɬ 
ɜ ɩɨɞɩɨɥɶɧɵɯ ɤɚɧɚɥɚɯ, ɤɨɬɨɪɵɟ ɧɟ ɞɨɥɠɧɵ ɢɦɟɬɶ ɪɚɡɴɟɦɧɵɯ ɫɨɟɞɢɧɟɧɢɣ. ɉɪɢ 
ɪɚɡɦɟɬɤɟ ɨɩɨɪ ɧɭɠɧɨ ɭɱɢɬɵɜɚɬɶ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɤɪɟɩɥɟɧɢɹ ɬɪɭɛ ɜ ɦɟɫɬɚɯ 
ɚɪɦɚɬɭɪɵ, ɩɨɜɨɪɨɬɨɜ. Ʉɪɚɧɵ ɧɚ ɜɟɪɬɢɤɚɥɶɧɵɯ ɢ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɝɚɡɨɩɪɨɜɨɞɚɯ 
ɫɥɟɞɭɟɬ ɪɚɡɦɟɳɚɬɶ ɬɚɤ, ɱɬɨɛɵ ɩɪɨɛɤɚ ɛɵɥɚ ɩɚɪɚɥɥɟɥɶɧɚ ɫɬɟɧɟ.  

ɋɬɨɹɤɢ ɝɚɡɨɩɪɨɜɨɞɚ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɜɟɪɬɢɤɚɥɶɧɨ ɫ ɞɨɩɭɫɬɢɦɵɦ 
ɨɬɤɥɨɧɟɧɢɟɦ 2 ɦɦ ɧɚ 1ɦ ɜɵɫɨɬɵ. Ⱦɥɹ ɭɫɬɚɧɨɜɤɢ ɚɪɦɚɬɭɪɵ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɦɟɧɟɧɢɟ ɫɝɨɧɨɜ. Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɫɬɟɧɤɢ ɞɨ ɬɪɭɛɵ ɜ ɫɜɟɬɭ ɞɨɥɠɧɨ 
ɛɵɬɶ ɧɟ ɦɟɧɟɟ ɪɚɞɢɭɫɚ ɬɪɭɛɵ. 

Ɂɚɩɨɪɧɭɸ ɚɪɦɚɬɭɪɭ ɞɨ ɭɫɬɚɧɨɜɤɢ ɪɟɜɢɡɢɪɭɸɬ, ɭɞɚɥɹɸɬ ɫɦɚɡɤɭ ɢ 
ɩɪɨɜɟɪɹɸɬ ɫɚɥɶɧɢɤɢ, ɩɪɨɤɥɚɞɤɢ ɧɚ ɝɟɪɦɟɬɢɱɧɨɫɬɶ. 

ȼɜɨɞ ɝɚɡɨɩɪɨɜɨɞɚ ɜ ɡɞɚɧɢɹɯ, ɪɚɫɩɨɥɚɝɚɸɬ ɜ ɧɟɠɢɥɵɯ, ɞɨɫɬɭɩɧɵɯ ɞɥɹ 
ɨɫɦɨɬɪɚ ɩɨɦɟɳɟɧɢɹɯ (ɥɟɫɬɧɢɱɧɚɹ ɤɥɟɬɤɚ). 

ȼɧɭɬɪɟɧɧɢɟ ɝɚɡɨɩɪɨɜɨɞɵ, ɜ ɬɨɦ ɱɢɫɥɟ ɩɪɨɤɥɚɞɵɜɚɟɦɵɟ ɜ ɤɚɧɚɥɚɯ, ɫɥɟɞɭɟɬ 
ɨɤɪɚɲɢɜɚɬɶ. Ⱦɥɹ ɨɤɪɚɫɤɢ ɫɥɟɞɭɟɬ ɩɪɢɦɟɧɹɬɶ ɜɨɞɨɫɬɨɣɤɢɟ ɥɚɤɨɤɪɚɫɨɱɧɵɟ 
ɦɚɬɟɪɢɚɥɵ. 

 
8.1.3 ɂɫɩɵɬɚɧɢɟ ɜɧɭɬɪɟɧɧɟɝɨ ɝɚɡɨɩɪɨɜɨɞɚ 
 
ɋɦɨɧɬɢɪɨɜɚɧɧɵɟ ɝɚɡɨɩɪɨɜɨɞɵ ɢɫɩɵɬɵɜɚɸɬ ɧɚ ɩɪɨɱɧɨɫɬɶ ɢ ɩɥɨɬɧɨɫɬɶ 

ɩɪɟɞɫɬɚɜɢɬɟɥɢ ɦɨɧɬɚɠɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ. ɉɪɢɱɟɦ ɧɚ ɩɥɨɬɧɨɫɬɶ ɜ ɩɪɢɫɭɬɫɬɜɢɢ 
ɩɪɟɞɫɬɚɜɢɬɟɥɹ-ɡɚɤɚɡɱɢɤɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ. ɉɪɢ 
ɩɧɟɜɦɚɬɢɱɟɫɤɨɦ ɢɫɩɵɬɚɧɢɢ ɞɚɜɥɟɧɢɟɦ 0,01 Ɇɉɚ ɩɪɢɦɟɧɹɸɬ ɠɢɞɤɨɫɬɧɵɟ V-
ɨɛɪɚɡɧɵɟ ɦɚɧɨɦɟɬɪɵ. ɉɪɢ ɛɨɥɶɲɟɦ ɞɚɜɥɟɧɢɢ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ V-ɨɛɪɚɡɧɵɟ  
ɪɬɭɬɧɵɟ ɢ ɩɪɭɠɢɧɧɵɟ ɦɚɧɨɦɟɬɪɵ. ɂɫɩɵɬɚɧɢɹ ɩɪɨɜɨɞɹɬ ɩɪɢ ɨɬɤɥɸɱɟɧɧɨɦ 
ɨɛɨɪɭɞɨɜɚɧɢɢ. ȼ ɠɢɥɵɯ ɡɞɚɧɢɹɯ ɝɚɡɨɩɪɨɜɨɞ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ ɢɫɩɵɬɵɜɚɸɬ 
ɜɨɡɞɭɯɨɦ ɧɚ ɩɪɨɱɧɨɫɬɶ ɞɚɜɥɟɧɢɟɦ ɪɚɜɧɵɦ 0,01 Ɇɉɚ. ɉɪɢ ɫɧɚɛɠɟɧɢɢ 
ɫɠɢɠɟɧɧɵɦ ɝɚɡɨɦ ɢɫɩɵɬɚɬɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɪɚɜɧɨ 5 ɤɉɚ ɫ ɩɨɞɤɥɸɱɟɧɧɵɦɢ 
ɩɪɢɛɨɪɚɦɢ. Ƚɚɡɨɩɪɨɜɨɞ ɫɱɢɬɚɸɬ ɜɵɞɟɪɠɚɜɲɢɣ ɢɫɩɵɬɚɧɢɟ ɧɚ ɩɥɨɬɧɨɫɬɶ, ɟɫɥɢ 
ɩɚɞɟɧɢɟ ɞɚɜɥɟɧɢɹ ɜ ɧɟɦ ɜ ɬɟɱɟɧɢɢ 5 ɦɢɧ ɧɟ ɩɪɟɜɵɲɚɟɬ 200 ɉɚ. ɂɫɩɵɬɚɧɢɟ 
ɜɧɭɬɪɟɧɧɢɯ ɝɚɡɨɩɪɨɜɨɞɨɜ ɧɚ ɩɥɨɬɧɨɫɬɶ ɩɪɨɜɨɞɹɬ ɩɨɫɥɟ ɜɵɪɚɜɧɢɜɚɧɢɹ 
ɬɟɦɩɟɪɚɬɭɪɵ ɜɧɭɬɪɢ ɝɚɡɨɩɪɨɜɨɞɚ ɢ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. 

ɉɭɫɤ ɝɚɡɚ ɜ ɝɚɡɨɜɭɸ ɫɟɬɶ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɷɤɫɩɥɭɚɬɢɪɭɸɳɟɣ ɨɪɝɚɧɢɡɚɰɢɟɣ 
ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɩɪɟɞɫɬɚɜɢɬɟɥɹ ɦɨɧɬɚɠɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ. 

ɉɪɢɟɦɤɚ ɫɢɫɬɟɦɵ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɨɮɨɪɦɥɹɟɬɫɹ ɚɤɬɨɦ. 
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8.2 Ɇɨɧɬɚɠ ɩɨɞɡɟɦɧɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ 
 
8.2.1 ɉɨɞɝɨɬɨɜɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ 
 
ɉɪɟɠɞɟ ɜɫɟɝɨ, ɫɬɪɨɢɬɟɥɶɧɚɹ ɨɪɝɚɧɢɡɚɰɢɹ ɞɨɥɠɧɚ ɩɨɥɭɱɢɬɶ ɪɚɡɪɟɲɟɧɢɟ ɧɚ 

ɩɪɚɜɨ ɩɪɨɜɟɞɟɧɢɹ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɝɨɪɨɞɚ. Ɋɚɡɪɟɲɟɧɢɟ ɜɵɞɚɟɬɫɹ 
ɢɡ ɨɪɝɚɧɢɡɚɰɢɢ ɫ ɭɤɚɡɚɧɢɟɦ ɢɦɟɧɢ ɨɬɜɟɬɫɬɜɟɧɧɨɝɨ ɡɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɪɚɛɨɬ. 

Ʉɪɨɦɟ ɬɨɝɨ, ɨɪɝɚɧɢɡɚɰɢɹ, ɩɪɨɢɡɜɨɞɹɳɚɹ ɡɟɦɥɹɧɵɟ ɪɚɛɨɬɵ, ɩɨɥɭɱɚɟɬ 
ɩɢɫɶɦɟɧɧɨɟ ɭɜɟɞɨɦɥɟɧɢɟ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ ɨɬ ɜɫɟɯ ɨɪɝɚɧɢɡɚɰɢɣ, 
ɩɪɨɤɥɚɞɵɜɚɸɳɢɯ ɩɨɞɡɟɦɧɵɟ ɤɨɦɦɭɧɢɤɚɰɢɢ. 

ȼɫɤɪɵɬɢɟ ɢɧɠɟɧɟɪɧɵɯ ɤɨɦɦɭɧɢɤɚɰɢɣ, ɩɟɪɟɫɟɤɚɟɦɵɯ ɬɪɭɛɨɩɪɨɜɨɞɚɦɢ, 
ɞɨɥɠɧɨ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ ɡɚɢɧɬɟɪɟɫɨɜɚɧɧɵɯ 
ɨɪɝɚɧɢɡɚɰɢɣ.  ɉɪɢ ɷɬɨɦ ɞɨɥɠɧɵ ɩɪɢɧɢɦɚɬɶɫɹ ɦɟɪɵ ɤ ɩɪɟɞɨɯɪɚɧɟɧɢɸ ɜɫɤɪɵɬɵɯ 
ɤɨɦɦɭɧɢɤɚɰɢɣ ɨɬ ɩɨɜɪɟɠɞɟɧɢɣ. 

Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɞɨɩɭɫɤɚ ɧɟɨɛɯɨɞɢɦɨ ɭɤɚɡɚɬɶ ɫɪɨɤ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, 
ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɛɥɚɝɨɭɫɬɪɨɣɫɬɜɭ ɬɟɪɪɢɬɨɪɢɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɸ 
ɞɨɪɨɠɧɵɯ ɩɨɤɪɵɬɢɣ. 

Ɋɚɡɛɢɜɤɚ ɬɪɚɫɫɵ ɝɚɡɨɩɪɨɜɨɞɚ 
Ⱦɨ ɧɚɱɚɥɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɝɚɡɨɩɪɨɜɨɞɚ ɡɚɤɚɡɱɢɤɨɦ ɫ ɭɱɚɫɬɢɟɦ 

ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɨɪɝɚɧɢɡɚɰɢɣ ɞɨɥɠɧɚ ɛɵɬɶ ɪɚɡɛɢɬɚ ɬɪɚɫɫɚ, ɩɪɢ ɷɬɨɦ: 
1) ɧɢɜɟɥɢɪɨɜɚɧɢɟ ɩɨɫɬɨɹɧɧɵɯ ɪɟɩɟɪɨɜ ɞɨɥɠɧɨ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɫ 

ɬɨɱɧɨɫɬɶɸ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɨɣ ɝɥɚɜɨɣ ɋɇɢɉ ɩɨ ɝɟɨɞɟɡɢɱɟɫɤɢɦ ɪɚɛɨɬɚɦ ɜ 
ɫɬɪɨɢɬɟɥɶɫɬɜɟ; 

2) ɜɞɨɥɶ ɬɪɚɫɫɵ ɭɫɬɚɧɨɜɥɟɧɵ ɜɪɟɦɟɧɧɵɟ ɪɟɩɟɪɵ, ɫɜɹɡɚɧɧɵɟ 
ɧɢɜɟɥɢɪɨɜɨɱɧɵɦɢ ɯɨɞɚɦɢ ɫ ɩɨɫɬɨɹɧɧɵɦ; 

3) ɪɚɡɛɢɜɨɱɧɵɟ ɨɫɢ ɢ ɭɝɥɵ ɩɨɜɨɪɨɬɚ ɬɪɚɫɫɵ ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɤɪɟɩɥɟɧɵ ɧɚ 
ɦɟɫɬɧɨɫɬɢ. 

ȼ ɩɪɨɟɤɬɟ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɝɚɡɨɩɪɨɜɨɞɚ ɩɪɢɜɹɡɤɚ ɨɫɢ ɞɟɥɚɟɬɫɹ ɨɬ 
ɤɪɚɫɧɵɯ ɥɢɧɢɣ ɡɚɫɬɪɨɣɤɢ. Ɉɫɶ ɡɚɤɪɟɩɥɹɟɬɫɹ ɱɟɪɟɡ 100-150 ɦɟɬɪɨɜ 
ɦɟɬɚɥɥɢɱɟɫɤɢɦ ɲɬɵɪɟɦ. Ɂɚ ɫɨɫɬɨɹɧɢɟ ɪɚɡɛɢɜɤɢ ɬɪɚɫɫɵ ɧɟɫɟɬ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ 
ɦɨɧɬɚɠɧɚɹ ɨɪɝɚɧɢɡɚɰɢɹ. 

Ɍɪɭɛɵ, ɡɚɩɨɪɧɭɸ ɚɪɦɚɬɭɪɭ ɩɨɫɬɚɜɥɹɸɬ ɧɚ ɚɜɬɨɦɨɛɢɥɟ ɁɂɅ 130-76 ɫ ɐɁɆ 
ɢɥɢ ɡɚɜɨɞɨɜ ɫɨɝɥɚɫɧɨ ɫɨɫɬɚɜɥɟɧɧɵɯ ɡɚɹɜɨɤ ɩɨ ɫɩɟɰɢɮɢɤɚɰɢɹɦ. Ɍɪɭɛɵ, 
ɚɪɦɚɬɭɪɚ, ɫɜɚɪɨɱɧɵɟ ɢ ɢɡɨɥɹɰɢɨɧɧɵɟ ɦɚɬɟɪɢɚɥɵ, ɩɪɢɦɟɧɹɟɦɵɟ ɞɥɹ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɫɢɫɬɟɦ ɝɚɡɨɫɧɚɛɠɟɧɢɹ, ɞɨɥɠɧɵ ɢɦɟɬɶ ɫɟɪɬɢɮɢɤɚɬɵ ɡɚɜɨɞɨɜ-
ɢɡɝɨɬɨɜɢɬɟɥɟɣ, ɩɨɞɬɜɟɪɠɞɚɸɳɢɟ ɫɨɨɬɜɟɬɫɬɜɢɟ ɬɪɟɛɨɜɚɧɢɹɦ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ 
ɫɬɚɧɞɚɪɬɨɜ ɢɥɢ ɬɟɯɧɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ. 

ɉɪɢ ɩɨɝɪɭɡɤɟ, ɩɟɪɟɜɨɡɤɟ ɢ ɜɵɝɪɭɡɤɟ ɬɪɭɛ, ɫɜɚɪɟɧɧɵɯ ɫɟɤɰɢɣ ɝɚɡɨɩɪɨɜɨɞɚ, 
ɮɚɫɨɧɧɵɯ ɱɚɫɬɟɣ, ɦɨɧɬɚɠɧɵɯ ɭɡɥɨɜ ɢ ɡɚɩɨɪɧɨɣ ɚɪɦɚɬɭɪɵ ɞɨɥɠɧɚ ɛɵɬɶ 
ɨɛɟɫɩɟɱɟɧɚ ɢɯ ɫɨɯɪɚɧɧɨɫɬɶ. ɋɛɪɚɫɵɜɚɧɢɟ ɬɪɭɛ, ɫɟɤɰɢɣ, ɮɚɫɨɧɧɵɯ ɱɚɫɬɟɣ, 
ɚɪɦɚɬɭɪɵ ɢ ɦɨɧɬɚɠɧɵɯ ɭɡɥɨɜ ɫ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɡɚɩɪɟɳɚɟɬɫɹ. 

ɇɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɨɥɠɧɵ ɢɦɟɬɶɫɹ ɬɟɯɧɢɱɟɫɤɢɟ ɩɚɫɩɨɪɬɚ ɡɚɜɨɞɨɜ-
ɢɡɝɨɬɨɜɢɬɟɥɟɣ ɢ, ɤɚɤ ɩɪɚɜɢɥɨ, ɢɧɫɬɪɭɤɰɢɢ ɩɨ ɟɝɨ ɦɨɧɬɚɠɭ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ. 
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Ɍɟɯɧɢɱɟɫɤɢɟ ɩɚɫɩɨɪɬɚ ɞɨɥɠɧɵ ɢɦɟɬɶɫɹ ɬɚɤɠɟ ɧɚ ɢɡɨɥɢɪɨɜɚɧɧɵɟ ɬɪɭɛɵ,  
ɤɨɧɞɟɧɫɚɬɨɫɛɨɪɧɢɤɢ, ɝɧɭɬɵɟ ɤɨɥɟɧɚ ɢ ɞɪɭɝɭɸ ɩɪɨɞɭɤɰɢɸ. Ɍɪɭɛɵ ɧɚ ɬɪɚɫɫɭ 
ɩɨɫɬɚɜɥɹɸɬ ɫ ɧɟɢɡɨɥɢɪɨɜɚɧɧɵɦɢ ɤɨɧɰɚɦɢ ɞɥɹ ɫɜɚɪɤɢ ɧɚ ɛɪɨɜɤɭ ɬɪɚɧɲɟɢ. ɂɯ 
ɪɚɫɤɥɚɞɵɜɚɸɬ ɩɨ ɬɪɚɫɫɟ ɩɨ ɫɯɟɦɟ ɉɉɊ. 

 
8.2.2 Ɂɟɦɥяɧɵɟ ɪɚɛɨɬɵ 
 
Ɂɟɦɥɹɧɵɟ ɪɚɛɨɬɵ ɩɨ ɪɵɬɶɸ ɬɪɚɧɲɟɣ ɢ ɤɨɬɥɨɜɚɧɨɜ ɞɨɥɠɧɵ ɩɪɨɢɡɜɨɞɢɬɶɫɹ 

ɩɨɫɥɟ ɪɚɡɛɢɜɤɢ ɬɪɚɫɫɵ ɝɚɡɨɩɪɨɜɨɞɨɜ.  Ⱦɨɥɠɧɵ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɵ ɝɪɚɧɢɰɵ 
ɪɚɡɪɚɛɨɬɤɢ ɬɪɚɧɲɟɣ ɢɥɢ ɤɨɬɥɨɜɚɧɨɜ ɫ ɭɫɬɚɧɨɜɤɨɣ ɭɤɚɡɚɬɟɥɟɣ ɨ ɧɚɥɢɱɢɢ ɧɚ 
ɞɚɧɧɨɦ ɭɱɚɫɬɤɟ ɬɪɚɫɫɵ ɩɨɞɡɟɦɧɵɯ ɤɨɦɦɭɧɢɤɚɰɢɣ. 

Ɋɵɬɶɟ ɬɪɚɧɲɟɣ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɜ ɨɛɳɟɦ ɩɨɬɨɤɟ ɫ ɞɪɭɝɢɦɢ ɪɚɛɨɬɚɦɢ 
ɩɨ ɩɟɪɟɤɥɚɞɤɟ ɝɚɡɨɩɪɨɜɨɞɚ. 

ɉɪɢɟɦɤɢ ɞɥɹ ɫɜɚɪɤɢ ɧɟɩɨɜɨɪɨɬɧɵɯ ɫɬɵɤɨɜ, ɬɚɤɠɟ ɤɨɬɥɨɜɚɧɵ ɞɥɹ 
ɭɫɬɚɧɨɜɤɢ ɤɨɧɞɟɧɫɚɬɨɫɛɨɪɧɢɤɨɜ ɢ ɞɪɭɝɢɯ ɭɫɬɪɨɣɫɬɜ ɧɚ ɝɚɡɨɩɪɨɜɨɞɟ ɞɨɥɠɧɵ 
ɨɬɪɵɜɚɬɶɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɟɪɟɞ ɜɵɩɨɥɧɟɧɢɟɦ ɷɬɢɯ ɪɚɛɨɬ. 

ɋɪɟɡɤɚ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɫɥɨɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɛɭɥɶɞɨɡɟɪɨɦ ȾɁ-42 ɧɚ ɛɚɡɟ 
ɬɪɚɤɬɨɪɚ Ɍ-75. Ɋɵɬɶɟ ɬɪɚɧɲɟɣ ɩɪɨɢɡɜɨɞɢɬɫɹ ɷɤɫɤɚɜɚɬɨɪɨɦ ɗɈ 1621 ɫ ɨɛɪɚɬɧɨɣ 
ɥɨɩɚɬɨɣ. ɉɨɫɥɟ ɪɵɬɶɹ ɬɪɚɧɲɟɣ ɫɥɟɞɭɟɬ ɪɭɱɧɚɹ ɡɚɱɢɫɬɤɚ ɫɬɟɧɨɤ ɢ ɞɧɚ ɬɪɚɧɲɟɣ, 
ɡɚɬɟɦ ɝɪɭɧɬ ɨɬɫɵɩɚɸɬ ɜ ɨɬɜɚɥ, ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ. Ʌɢɲɧɢɣ ɝɪɭɧɬ ɜɵɜɨɡɢɬɫɹ 
ɫɚɦɨɫɜɚɥɨɦ ɆȺɁ-503. Ɉɫɧɨɜɚɧɢɟ ɩɨɞ ɝɚɡɨɩɪɨɜɨɞ ɡɚɩɨɥɧɹɸɬ ɩɟɫɱɚɧɵɦ ɝɪɭɧɬɨɦ 
ɬɨɥɳɢɧɨɣ ɦɢɧɢɦɭɦ 100 ɦɦ. ɑɟɪɟɡ ɤɚɠɞɵɟ 100-150 ɦɟɬɪɨɜ ɭɫɬɚɧɚɜɥɢɜɚɸɬ 
ɩɟɲɟɯɨɞɧɵɟ ɦɨɫɬɢɤɢ. 

 
8.2.3 ɋɛɨɪɤɚ ɢ ɫɜɚɪɤɚ ɬɪɭɛ ɜ ɡɜɟɧɶя 
 
ɉɟɪɟɞ ɫɛɨɪɤɨɣ ɩɨɞ ɫɜɚɪɤɨɣ ɫɬɚɥɶɧɵɯ ɬɪɭɛ ɧɟɨɛɯɨɞɢɦɨ:  
1)  ɨɱɢɫɬɢɬɶ ɢɯ ɜɧɭɬɪɟɧɧɸɸ ɩɨɥɨɫɬɶ ɨɬ ɜɨɡɦɨɠɧɵɯ ɡɚɫɨɪɟɧɢɣ (ɝɪɭɧɬɚ, 

ɥɶɞɚ, ɫɧɟɝɚ, ɜɨɞɵ, ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɦɭɫɨɪɚ, ɨɬɞɟɥɶɧɵɯ ɩɪɟɞɦɟɬɨɜ ɢ ɞɪ.); 
2) ɩɪɨɜɟɪɢɬɶ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɪɚɡɦɟɪɵ ɪɚɡɞɟɥɤɢ ɤɪɨɦɨɤ, ɜɵɩɪɚɜɢɬɶ 

ɩɥɚɜɧɵɟ ɜɦɹɬɢɧɵ ɧɚ ɤɨɧɰɚɯ ɬɪɭɛ ɝɥɭɛɢɧɨɣ ɞɨ 3,5% ɧɚɪɭɠɧɨɝɨ ɞɢɚɦɟɬɪɚ ɬɪɭɛɵ; 
3) ɨɱɢɫɬɢɬɶ ɞɨ ɱɢɫɬɨɝɨ ɦɟɬɚɥɥɚ ɤɪɨɦɤɢ ɢ ɩɪɢɥɟɝɚɸɳɢɟ ɤ ɧɢɦ 

ɜɧɭɬɪɟɧɧɸɸ ɢ ɧɚɪɭɠɧɭɸ ɩɨɜɟɪɯɧɨɫɬɢ ɬɪɭɛ. 
 
8.3 Ɇɨɧɬɚɠ ɬɪɭɛɨɩɪɨɜɨɞɨɜ 
 
Ɇɨɧɬɚɠ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɋɇɢɉ 2.04.08-87* «ɇɚɪɭɠɧɵɟ 

ɝɚɡɨɩɪɨɜɨɞɵ, ɫɨɨɪɭɠɟɧɢɹ». ɉɟɪɟɞ ɦɨɧɬɚɠɨɦ ɢ ɭɤɥɚɞɤɨɣ ɞɨɥɠɤɚ ɛɵɬɶ 
ɩɨɞɝɨɬɨɜɥɟɧɚ ɩɨɫɬɟɥɶ ɩɨɞ ɝɚɡɨɩɪɨɜɨɞ ɢ ɩɪɨɜɟɪɟɧ ɭɤɥɨɧ ɞɧɚ ɬɪɚɧɲɟɢ. 
Ƚɚɡɨɩɪɨɜɨɞ ɩɥɟɬɹɦɢ ɭɤɥɚɞɵɜɚɸɬ ɧɚ ɩɟɬɥɢ ɢ ɩɪɢ ɩɨɦɨɳɢ ɞɜɭɯ ɚɜɬɨɤɪɚɧɨɜ Ʉɋ-
1562Ⱥ ɨɩɭɫɤɚɸɬ ɜ ɬɪɚɧɲɟɸ, ɭɤɥɚɞɵɜɚɹ ɩɥɟɬɶ ɩɨ ɨɫɢ. ȼ ɬɪɚɧɲɟɹɯ, ɜ ɦɟɫɬɚɯ 
ɫɜɚɪɤɢ ɡɜɟɧɶɟɜ ɦɟɠɞɭ ɫɨɛɨɣ, ɨɬɪɵɜɚɸɬ ɩɪɢɹɦɤɢ ɞɥɹ ɪɚɛɨɬɵ ɫɜɚɪɳɢɤɨɜ. ɉɪɢ 
ɦɨɧɬɚɠɟ ɝɚɡɨɩɪɨɜɨɞɚ ɞɨɥɠɟɧ ɛɵɬɶ ɩɨɫɬɨɹɧɧɵɣ ɩɨɨɩɟɪɚɰɢɨɧɧɵɣ ɤɨɧɬɪɨɥɶ ɫɨ 
ɫɬɨɪɨɧɵ ɡɚɤɚɡɱɢɤɚ. ɋɜɚɪɳɢɤɢ ɧɚ ɦɨɧɬɚɠɟ ɞɨɥɠɧɵ ɢɦɟɬɶ ɞɨɩɭɫɤ ɢ ɥɢɱɧɨɟ 
ɤɥɟɣɦɨ. 
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ɉɪɨɜɨɞɢɬɫɹ ɝɚɦɦɨɝɪɚɮɢɹ 5% ɩɨɜɨɪɨɬɧɵɯ ɫɬɵɤɨɜ ɢ ɧɟɩɨɜɨɪɨɬɧɵɯ ɫɬɵɤɨɜ. 
ɇɚ ɫɬɵɤɚɯ ȽɊɍ ɩɪɨɢɡɜɨɞɢɬɫɹ 100% ɩɪɨɫɜɟɬɤɚ.  

 
8.4 ɉɪɟɞɜɚɪɢɬɟɥɶɧɨɟ ɢɫɩɵɬɚɧɢɟ ɝɚɡɨɩɪɨɜɨɞɚ 
 
ɂɫɩɵɬɚɧɢɹ ɩɪɨɜɨɞɹɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɋɇɢɉ 3.05.04-85 «ɂɫɩɵɬɚɧɢɹ 

ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢ ɫɨɨɪɭɠɟɧɢɣ». Ⱦɥɹ ɨɱɢɫɬɤɢ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɬɪɭɛ ɨɬ 
ɝɪɹɡɢ, ɜɥɚɝɢ ɩɪɢɦɟɧɹɸɬ ɩɧɟɜɦɚɬɢɱɟɫɤɭɸ ɨɱɢɫɬɤɭ. Ɂɚɬɟɦ ɩɪɨɢɡɜɨɞɹɬ ɢɫɩɵɬɚɧɢɟ 
ɝɚɡɨɩɪɨɜɨɞɚ ɧɚ ɩɪɨɱɧɨɫɬɶ ɞɚɜɥɟɧɢɟɦ 3 ɤɝɫ/ɫɦ2 ɜ ɬɟɱɟɧɢɟ 1 ɱɚɫɚ, ɡɚɬɟɦ ɞɚɜɥɟɧɢɟ 
ɫɧɢɠɚɸɬ ɞɨ 1 ɤɝɫ/ɫɦ2 ɢ ɜɵɞɟɪɠɢɜɚɸɬ ɜ ɬɟɱɟɧɢɟ ɫɭɬɨɤ – ɢɫɩɵɬɚɧɢɟ ɧɚ 
ɩɥɨɬɧɨɫɬɶ. ɉɨɞ ɷɬɢɦ ɞɚɜɥɟɧɢɟɦ ɨɫɦɚɬɪɢɜɚɸɬ ɫɜɚɪɧɵɟ ɫɬɵɤɢ ɢ ɚɪɦɚɬɭɪɭ, 
ɭɫɬɪɚɧɹɸɬ ɭɬɟɱɤɢ. ɉɨɫɥɟ ɢɫɩɵɬɚɧɢɹ ɩɪɢɫɬɭɩɚɸɬ ɤ ɢɡɨɥɹɰɢɢ ɫɬɵɤɨɜ. ɋɯɟɦɚ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɢɫɩɵɬɚɬɟɥɶɧɨɝɨ ɭɱɚɫɬɤɚ ɬɪɭɛɨɩɪɨɜɨɞɚ ɞɥɹ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ 
ɢɫɩɵɬɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 8.1. 

 

 
 

I, II, III  ɦɚɧɨɦɟɬɪɵ; Ⱥ  ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɩɪɟɫɫ; Ȼ  ɦɟɪɧɵɣ ɫɨɫɭɞ; 1, 2, 3, 4, 5  ɜɟɧɬɢɥɢ; 6  
ɬɪɭɛɚ ɞɥɹ ɡɚɩɨɥɧɟɧɢɹ ɬɪɭɛɨɩɪɨɜɨɞɚ; 7  ɬɪɭɛɚ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɩɪɟɫɫɚ; 8  ɫɬɨɹɤɢ; 9  ɬɪɭɛɚ 

ɞɥɹ ɜɵɩɭɫɤɚ ɜɨɞɵ ɜ ɦɟɪɧɵɣ ɫɨɫɭɞ Ȼ 
 

Ɋɢɫɭɧɨɤ 8.1 – ɋɯɟɦɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢɫɩɵɬɚɬɟɥɶɧɨɝɨ ɭɱɚɫɬɤɚ ɬɪɭɛɨɩɪɨɜɨɞɚ ɞɥɹ 
ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɢɫɩɵɬɚɧɢɹ 

 
8.5 Ɇɨɧɬɚɠ ɪɟɡɟɪɜɭɚɪɨɜ 
 
ɉɟɪɟɞ ɦɨɧɬɚɠɨɦ ɪɟɡɟɪɜɭɚɪɨɜ ɞɨɥɠɟɧ ɛɵɬɶ ɨɬɤɪɵɬ ɤɨɬɥɨɜɚɧ ɞɨ ɩɪɨɟɤɬɧɨɣ 

ɨɬɦɟɬɤɢ, ɡɚɳɢɳɟɧɨ ɢ ɫɩɥɚɧɢɪɨɜɚɧɨ ɞɧɨ ɤɨɬɥɨɜɚɧɚ. 
Ɉɫɧɨɜɚɧɢɟ ɤɨɬɥɨɜɚɧɚ ɩɟɪɟɞ ɭɫɬɪɨɣɫɬɜɨɦ ɮɭɧɞɚɦɟɧɬɨɜ ɪɟɡɟɪɜɭɚɪɨɜ 

ɭɩɥɨɬɧɹɟɬɫɹ ɭɬɪɚɦɛɨɜɵɜɚɧɢɟɦ ɳɟɛɧɹ. ɍɫɬɚɧɚɜɥɢɜɚɸɬ ɮɭɧɞɚɦɟɧɬɵ ɫ 
ɫɨɛɥɸɞɟɧɢɟɦ ɭɫɥɨɜɢɹ, ɱɬɨɛɵ ɩɪɢ ɭɫɬɚɧɨɜɤɟ ɭɤɥɨɧ ɛɵɥ 0,02 ɜ ɫɬɨɪɨɧɭ 
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ɝɨɪɥɨɜɢɧɵ. Ɋɟɡɟɪɜɭɚɪɵ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɧɚ ɮɭɧɞɚɦɟɧɬ ɩɪɢ ɩɨɦɨɳɢ ɚɜɬɨɤɪɚɧɚ 
ɦɚɪɤɢ Ʉɋ-1562Ⱥ. ɉɨɫɥɟ ɭɫɬɚɧɨɜɤɢ ɩɪɨɢɡɜɨɞɹɬ ɨɛɜɹɡɤɭ ɪɟɡɟɪɜɭɚɪɨɜ 
ɬɪɭɛɨɩɪɨɜɨɞɚɦɢ d = 50 ɦɦ.  

ɉɪɢ ɞɜɭɯ ɩɨɞɡɟɦɧɵɯ ɪɟɡɟɪɜɭɚɪɚɯ ɨɞɢɧ ɢɡ ɧɢɯ ɨɛɨɪɭɞɭɟɬɫɹ ɫɩɟɰɢɚɥɶɧɨɣ 
ɪɟɞɭɤɰɢɨɧɧɨɣ ɝɨɥɨɜɤɨɣ, ɪɚɡɦɟɳɟɧɧɨɣ ɧɚ ɮɥɚɧɰɟ ɝɨɥɨɜɤɟ ɪɟɡɟɪɜɭɚɪɚ, 
ɜɵɯɨɞɹɳɟɣ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɡɟɦɥɢ. Ɋɟɡɟɪɜɭɚɪɵ ɫɨɟɞɢɧɟɧɵ ɦɟɠɞɭ ɫɨɛɨɣ 
ɬɪɭɛɨɩɪɨɜɨɞɚɦɢ ɩɚɪɨɜɨɣ ɢ ɠɢɞɤɨɣ ɮɚɡɚɦɢ. ȼ ɪɟɞɭɤɰɢɨɧɧɨɣ ɝɨɥɨɜɤɟ 
ɜɵɪɟɡɚɟɬɫɹ ɦɟɫɬɨ ɞɥɹ ɦɨɧɬɚɠɚ ɢɫɩɚɪɢɬɟɥɹ. ɉɪɨɤɥɚɞɵɜɚɸɬ ɤɨɧɬɭɪ ɡɚɡɟɦɥɟɧɢɹ 
(ɧɚ ɪɚɫɫɬɨɹɧɢɢ 1 ɦ ɨɬ ɪɟɡɟɪɜɭɚɪɨɜ) ɢ ɫɨɟɞɢɧɹɸɬ ɧɚ ɫɜɚɪɤɟ ɫ ɨɩɨɪɚɦɢ 
ɪɟɡɟɪɜɭɚɪɨɜ. ȼɟɥɢɱɢɧɚ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɤɨɧɬɭɪɚ ɧɟ ɛɨɥɟɟ 10 ɫɦ. 

Ɇɨɧɬɚɠɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ, ɢɡɞɟɥɢɹ ɢ ɞɟɬɚɥɢ ɞɨɥɠɧɵ ɩɨɫɬɭɩɚɬɶ ɧɚ 
ɦɨɧɬɚɠɧɭɸ ɩɥɨɳɚɞɤɭ ɜ ɝɨɬɨɜɨɦ ɜɢɞɟ. 

ȼɫɟ ɬɚɤɟɥɚɠɧɵɟ ɨɩɟɪɚɰɢɢ: ɪɚɡɝɪɭɡɤɚ, ɩɨɝɪɭɡɤɚ ɢ ɩɟɪɟɦɟɳɟɧɢɟ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɢɥɢ ɟɝɨ ɨɬɞɟɥɨɱɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɭɡɥɨɜ ɜ ɦɨɧɬɚɠɧɨɣ ɡɨɧɟ, ɚ ɬɚɤɠɟ 
ɩɨɞɴɟɦ ɢ ɭɫɬɚɧɨɜɤɚ ɜ ɩɪɨɟɤɬɧɨɟ ɩɨɥɨɠɟɧɢɟ ɩɪɢ ɦɨɧɬɚɠɟ, ɧɚɞɥɟɠɢɬ 
ɩɪɨɢɡɜɨɞɢɬɶ ɬɚɤ, ɱɬɨɛɵ ɛɵɥɚ ɨɛɟɫɩɟɱɟɧɚ ɩɨɥɧɚɹ ɫɨɯɪɚɧɧɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

Ƚɪɭɩɩɨɜɵɟ ɭɫɬɚɧɨɜɤɢ ɫɠɢɠɟɧɧɨɝɨ ɝɚɡɚ ɩɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɢɯ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɞɨɥɠɧɵ ɛɵɬɶ ɢɫɩɵɬɚɧɵ ɢ ɩɪɢɧɹɬɵ ɤɨɦɢɫɫɢɟɣ, ɧɚɡɧɚɱɟɧɧɨɣ ɡɚɤɚɡɱɢɤɨɦ ɜ 
ɫɨɫɬɚɜɟ ɟɝɨ ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ, ɚ ɬɚɤɠɟ ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɨɣ 
ɨɪɝɚɧɢɡɚɰɢɟɣ ɬɪɟɫɬɚ. 

Ɋɟɡɟɪɜɭɚɪɵ ɝɪɭɩɩɨɜɵɯ ɭɫɬɚɧɨɜɨɤ ɫɨɜɦɟɫɬɧɨ ɫ ɢɯ ɨɛɜɹɡɤɨɣ ɢɫɩɵɬɵɜɚɸɬɫɹ 
ɧɚ ɩɥɨɬɧɨɫɬɶ ɜɨɡɞɭɯɨɦ, ɧɚ ɦɚɤɫɢɦɚɥɶɧɨɟ ɪɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ 10 ɤɝ/ɫɦ2 ɩɪɢ 
ɡɚɤɪɵɬɨɣ ɨɛɜɹɡɤɟ ɚɪɦɚɬɭɪɵ ɫ ɩɪɨɜɟɪɤɨɣ ɜɫɟɯ ɫɨɟɞɢɧɟɧɢɣ ɦɵɥɶɧɨɣ ɷɦɭɥɶɫɢɟɣ. 

ɂɫɩɵɬɚɧɢɟ ɪɟɡɟɪɜɭɚɪɨɜ ɧɚ ɩɥɨɬɧɨɫɬɶ ɜɨɡɞɭɯɨɦ ɞɨɩɭɫɤɚɟɬɫɹ ɩɨɫɥɟ 
ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɢɫɩɵɬɚɧɢɹ ɢɯ. 

ɉɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ ɡɚɳɢɬɭ 
ɤɨɬɥɨɜɚɧɚ ɨɬ ɚɬɦɨɫɮɟɪɧɵɯ ɜɨɞ ɢ ɩɪɨɦɟɪɡɚɧɢɹ ɞɧɚ ɤɨɬɥɨɜɚɧɚ.  

Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɨɛɫɥɭɠɢɜɚɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɚɫɮɚɥɶɬɨɜɚɹ 
ɞɨɪɨɠɤɚ ɲɢɪɢɧɨɣ 1 ɦ. Ɂɚ ɭɫɥɨɜɧɭɸ ɨɬɦɟɬɤɭ 0.000 ɩɪɢɧɹɬɚ ɨɬɦɟɬɤɚ ɨɛɫɵɩɤɢ 
ɪɟɡɟɪɜɭɚɪɨɜ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɚɛɫɨɥɸɬɧɨɣ ɨɬɦɟɬɤɟ. ɉɨ ɜɫɟɦɭ ɩɟɪɢɦɟɬɪɭ 
ɝɪɭɩɩɨɜɚɹ ɭɫɬɚɧɨɜɤɚ ɪɟɡɟɪɜɭɚɪɨɜ ɨɝɪɚɠɞɚɟɬɫɹ ɨɝɪɚɞɨɣ ɢɡ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɫɟɬɤɢ 
ɩɨ ɠɟɥɟɡɨɛɟɬɨɧɧɵɦ ɫɬɨɥɛɚɦ ɜɵɫɨɬɨɣ 1,6 ɦ ɩɨ ɫɟɪɢɢ 3.017-1. 

ɋɬɨɥɛɵ ɨɝɪɚɞɵ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɜ ɩɪɟɞɟɥɶɧɨ ɩɪɨɛɭɪɟɧɧɵɟ ɫɤɜɚɠɢɧɵ ɫ 
ɩɨɫɥɟɞɭɸɳɟɣ ɡɚɥɢɜɤɨɣ ɛɟɬɨɧɚ ɦɚɪɤɢ 100. ɍɝɥɨɜɵɟ ɫɬɨɥɛɵ ɨɝɪɚɞɵ 
ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɧɚ ɮɭɧɞɚɦɟɧɬɵ. 

ɉɪɢ ɩɪɢɜɹɡɤɟ ɩɪɨɟɤɬɚ ɧɟɨɛɯɨɞɢɦɨ ɨɬɤɨɪɪɟɤɬɢɪɨɜɚɬɶ ɝɥɭɛɢɧɭ ɡɚɥɨɠɟɧɢɹ 
ɮɭɧɞɚɦɟɧɬɨɜ ɪɟɡɟɪɜɭɚɪɨɜ ɫ ɭɱɟɬɨɦ ɦɟɫɬɧɵɯ ɝɢɞɪɨɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ. 

 
 
8.6 ɂɡɨɥяɰɢя ɬɪɭɛɨɩɪɨɜɨɞɚ 
 
ɂɡɨɥɹɰɢɹ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɡɚɳɢɬɵ ɝɚɡɨɩɪɨɜɨɞɚ ɨɬ ɩɨɱɜɟɧɧɨɣ ɤɨɪɪɨɡɢɢ.  

ɉɟɪɟɞ ɢɡɨɥɹɰɢɟɣ ɫɬɵɤɢ ɨɱɢɳɚɸɬ ɞɨ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɛɥɟɫɤɚ. Ⱦɥɹ ɢɡɨɥɹɰɢɢ 
ɩɪɢɦɟɧɢɬɶ ɛɢɬɭɦɧɨ-ɪɟɡɢɧɨɜɭɸ ɜɟɫɶɦɚ ɭɫɢɥɟɧɧɭɸ ɢɡɨɥɹɰɢɸ ɩɪɢ ɬɨɥɳɢɧɟ ɫɥɨɹ 
9 ɦɦ. Ȼɢɬɭɦɧɨɟ ɢɡɨɥɹɰɢɨɧɧɨɟ ɩɨɤɪɵɬɢɟ ɧɚɧɨɫɹɬ ɧɚ ɬɪɭɛɭ ɦɟɯɚɧɢɱɟɫɤɢɦ 
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ɫɩɨɫɨɛɨɦ ɢ ɜɪɭɱɧɭɸ. ɋɧɚɱɚɥɚ ɧɚɧɨɫɹɬ ɝɪɭɧɬɨɜɤɭ ɢ ɩɨɤɪɵɜɚɸɬ ɬɪɭɛɵ ɪɨɜɧɵɦ 
ɫɥɨɟɦ, ɚ ɡɚɬɟɦ ɫɥɨɣ ɛɢɬɭɦɧɨɣ ɦɚɫɬɢɤɢ. Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ɧɚɞɟɠɧɨɫɬɢ ɩɨɤɪɵɬɢɹ 
ɫɥɨɢ ɛɢɬɭɦɧɨɣ ɦɚɫɬɢɤɢ ɚɪɦɢɪɭɸɬ ɨɛɟɪɬɤɨɣ ɪɭɥɨɧɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ. Ⱦɥɹ 
ɩɪɟɞɨɯɪɚɧɟɧɢɹ ɩɨɤɪɵɬɢɹ (ɩɪɢ ɜɧɟɲɧɟɣ ɜɵɫɨɤɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɨɤɪɭɠɚɸɳɟɝɨ 
ɜɨɡɞɭɯɚ) ɨɬ ɫɬɟɤɚɧɢɹ ɛɢɬɭɦɚ ɜ ɦɨɦɟɧɬ ɟɝɨ ɧɚɧɟɫɟɧɢɹ ɜ ɩɨɥɟɜɵɯ ɭɫɥɨɜɢɹɯ, ɚ 
ɬɚɤɠɟ ɨɬ ɜɧɟɲɧɢɯ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɨɜɪɟɠɞɟɧɢɣ, ɩɨɫɥɟɞɧɢɣ ɫɥɨɣ ɛɢɬɭɦɧɨɝɨ 
ɩɨɤɪɵɬɢɹ ɨɛɟɪɬɵɜɚɸɬ ɤɪɚɮɬ-ɛɭɦɚɝɨɣ. ɉɪɢɦɟɧɟɧɢɟ ɜɟɫɶɦɚ ɭɫɢɥɟɧɧɨɣ ɢɡɨɥɹɰɢɢ 
ɨɛɨɫɧɨɜɵɜɚɟɬɫɹ ɬɟɦ, ɱɬɨ ɝɪɭɧɬɵ ɝɨɪɨɞɫɤɢɟ, ɡɚɫɨɪɟɧɧɵɟ ɫɬɨɱɧɵɦɢ ɜɨɞɚɦɢ, 
ɢɦɟɸɳɢɟ ɪɚɡɧɨɪɨɞɧɭɸ ɫɬɪɭɤɬɭɪɭ ɢ ɜɤɥɸɱɟɧɢɹ ɪɚɡɥɢɱɧɵɯ ɩɪɟɞɦɟɬɨɜ, ɹɜɥɹɸɬɫɹ 
ɤɨɪɪɨɡɢɨɧɧɨ-ɚɤɬɢɜɧɵɦɢ. 

 
8.7 Ȼɥɚɝɨɭɫɬɪɨɣɫɬɜɨ ɬɪɚɫɫɵ 
 
ɉɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɢɫɩɵɬɚɧɢɣ ɫɬɵɤɢ ɝɚɡɨɩɪɨɜɨɞɚ ɩɪɢɫɵɩɚɸɬ ɜɪɭɱɧɭɸ ɢ 

ɞɟɥɚɸɬ ɩɪɢɫɵɩɤɭ ɝɚɡɨɩɪɨɜɨɞɚ ɦɹɝɤɢɦ ɝɪɭɧɬɨɦ ɧɚ ɜɵɫɨɬɭ 10 ɫɦ ɨɬ ɜɟɪɯɚ ɬɪɭɛɵ.  
Ɉɫɬɚɥɶɧɚɹ ɡɚɫɵɩɤɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɛɭɥɶɞɨɡɟɪɨɦ ɦɚɪɤɢ ȾɁ-42 ɫ ɩɨɫɥɟɞɭɸɳɢɦ 
ɭɩɥɨɬɧɟɧɢɟɦ ɝɪɭɧɬɚ ɤɚɬɤɚɦɢ ɦɚɪɤɢ Ⱦɍ-8ȼ. ȼɨɫɫɬɚɧɚɜɥɢɜɚɸɬ ɪɚɫɬɢɬɟɥɶɧɵɣ 
ɫɥɨɣ. 

ȼɫɹ ɪɚɛɨɬɚ ɩɨ ɦɨɧɬɚɠɭ ɝɚɡɨɩɪɨɜɨɞɚ ɢ ɪɟɡɟɪɜɭɚɪɧɵɯ ɭɫɬɚɧɨɜɨɤ ɞɨɥɠɧɚ 
ɜɵɩɨɥɧɹɬɶɫɹ ɜ ɫɬɪɨɝɨɦ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɢɧɫɬɪɭɤɰɢɹɦɢ ɢ 
ɩɪɚɜɢɥɚɦɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ ɝɚɡɨɜɨɦ ɯɨɡɹɣɫɬɜɟ Ƚɨɫɝɨɪɬɟɯɧɚɞɡɨɪɚ ɢ [1]. 

 
8.8 Ɉɤɨɧɱɚɬɟɥɶɧɨɟ ɢɫɩɵɬɚɧɢɟ ɝɚɡɨɩɪɨɜɨɞɚ 
 
ɂɫɩɵɬɚɧɢɹ ɧɚ ɩɪɨɱɧɨɫɬɶ ɢ ɩɥɨɬɧɨɫɬɶ ɝɚɡɨɩɪɨɜɨɞɚ ɞɨɥɠɧɵ ɩɪɨɢɡɜɨɞɢɬɶɫɹ 

ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɨɣ ɨɪɝɚɧɢɡɚɰɢɟɣ ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ ɡɚɤɚɡɱɢɤɚ 
ɢ ɩɪɟɞɩɪɢɹɬɢɹ ɝɚɡɨɜɨɝɨ ɯɨɡɹɣɫɬɜɚ, ɨ ɱɟɦ ɞɟɥɚɸɬɫɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɡɚɩɢɫɢ ɜ 
ɫɬɪɨɢɬɟɥɶɧɵɯ ɩɚɫɩɨɪɬɚɯ ɨɛɴɟɤɬɨɜ. 

Ƚɚɡɨɩɪɨɜɨɞɵ ɢ ɝɚɡɨɜɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɩɟɪɟɞ ɫɞɚɱɟɣ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ 
ɢɫɩɵɬɵɜɚɸɬ, ɢɫɩɨɥɶɡɭɹ ɩɪɭɠɢɧɧɵɟ ɢ ɜɨɞɹɧɵɟ V-ɨɛɪɚɡɧɵɟ ɦɚɧɨɦɟɬɪɵ. 
Ƚɚɡɨɩɪɨɜɨɞɵ ɞɚɜɥɟɧɢɟɦ 0,1 Ɇɉɚ ɢɫɩɵɬɵɜɚɸɬ V-ɨɛɪɚɡɧɵɦɢ ɠɢɞɤɨɫɬɧɵɦɢ 
ɦɚɧɨɦɟɬɪɚɦɢ. ɋɜɵɲɟ 0,1 Ɇɉɚ – ɩɪɭɠɢɧɧɵɦɢ, ɬɢɩɚ ɈȻɆ ɤɥɚɫɫɚ 1,5. ɂɫɩɵɬɚɧɢɹ 
ɩɪɨɢɡɜɨɞɹɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȽɈɋɌ III-29-76 «ɉɪɚɜɢɥɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɩɪɢɟɦɤɢ 
ɪɚɛɨɬ». 

 
 
8.9 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɛɴɟɦɚ ɡɟɦɥяɧɵɯ ɪɚɛɨɬ 
 
ɒɢɪɢɧɚ ɤɨɬɥɨɜɚɧɚ ɩɨɧɢɡɭ, ɦ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

5,0 Ⱥа , (8.1) 
 

ɝɞɟ Ⱥ – ɧɟɨɛɯɨɞɢɦɚɹ ɲɢɪɢɧɚ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɪɟɡɟɪɜɭɚɪɨɜ, ɦ. 
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5,05,3 а = 4 ɦ. 
 
Ⱦɥɢɧɚ ɤɨɬɥɨɜɚɧɚ ɩɨɧɢɡɭ, ɦ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

5,0 Bb , (8.2) 
 

ɝɞɟ ȼ – ɧɟɨɛɯɨɞɢɦɚɹ ɞɥɢɧɚ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɪɟɡɟɪɜɭɚɪɨɜ, ɦ 
 

5,05,3 b = 4 ɦ. 
 
Ƚɥɭɛɢɧɭ ɤɨɬɥɨɜɚɧɚ, ɦ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 

5,0
ɭɤ

Нh , (8.3) 

 
ɝɞɟ Нɭ – ɜɵɫɨɬɚ ɪɟɡɟɪɜɭɚɪɨɜ, ɦ. 

 
5,03,2 

ɤ
h = 2,8 ɦ. 
 
ɒɢɪɢɧɚ ɤɨɬɥɨɜɚɧɚ ɩɨɜɟɪɯɭ, ɦ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

ɤ
hmaa  2

1
, (8.4) 

 
ɝɞɟ а – ɲɢɪɢɧɚ ɤɨɬɥɨɜɚɧɚ ɩɨɧɢɡɭ, ɦ, ɩɨ (8.1); 
      ɬ – ɤɨɷɮɮɢɰɢɟɧɬ ɨɬɤɨɫɚ, ɞɥɹ ɫɭɝɥɢɧɤɚ ɬ = 0,2; 
      hɤ – ɝɥɭɛɢɧɚ ɤɨɬɥɨɜɚɧɚ, ɦ, ɩɨ (8.3). 

 
8,22,024

1
a = 5,12 ɦ. 

 
Ⱦɥɢɧɚ ɤɨɬɥɨɜɚɧɚ ɩɨɜɟɪɯɭ, ɦ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

ɤ
hmbb  2

1
, (8.5) 

 
ɝɞɟ ɜ – ɞɥɢɧɚ ɤɨɬɥɨɜɚɧɚ ɩɨɧɢɡɭ, ɦ, ɩɨ (8.2); 
      ɬ, hɤ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ (8.4). 
 

1
4 2 0,2 2,8b     = 5,12 ɦ. 

 
Ƚɥɭɛɢɧɚ ɬɪɚɧɲɟɢ, ɦ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

ckdhН
cp

 , (8.6) 
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ɝɞɟ h – ɝɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɝɚɡɨɩɪɨɜɨɞɚ, ɦ, h=0,8 ɦ; 
      dcp – ɫɪɟɞɧɢɣ ɞɢɚɦɟɬɪ ɝɚɡɨɩɪɨɜɨɞɚ, ɦ; 
      k – ɬɨɥɳɢɧɚ ɩɟɫɱɚɧɨɝɨ ɨɫɧɨɜɚɧɢɹ, k = 0,1 ɦ; 
      ɫ – ɬɨɥɳɢɧɚ ɩɨɞɭɲɤɢ ɩɨɞ ɝɚɡɨɩɪɨɜɨɞ, ɫ = 0,15 ɦ. 

ɋɪɟɞɧɢɣ ɞɢɚɦɟɬɪ ɝɚɡɨɩɪɨɜɨɞɚ, ɦ, ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 



 


i

ii

cp l

ld
d , (8.7) 

 
ɝɞɟ di – ɞɢɚɦɟɬɪ ɞɚɧɧɨɝɨ ɭɱɚɫɬɤɚ, ɦ; 
       li – ɞɥɢɧɚ ɭɱɚɫɬɤɚ, ɦ. 

 
0,083 115 0,076 30 0,0755 80 0,07 65 0,06 80

115 30 80 65 80cp
d

         
   

 

 

. 
0,057 45 0,048 35 0,045 15 0,038 15 0,0335 15

45 35 15 15 15
 

        
   

 0,067 ɦ; 

 
0,8 0,067 0,1 0,15Н     = 1,12 ɦ. 

 
Ɉɩɪɟɞɟɥɹɟɦ ɨɛɴɟɦ ɬɪɚɧɲɟɢ, ɦ3, ɩɨ ɮɨɪɦɭɥɟ 
 

НɋLV
ɩɝɬɪ


/

, (8.8) 

 
ɝɞɟ Lɝ/ɩ – ɞɥɢɧɚ ɝɚɡɨɩɪɨɜɨɞɚ, ɦ; 
      ɋ – ɲɢɪɢɧɚ ɬɪɚɧɲɟɢ ɫɜɟɪɯɭ, ɦ; 
      Н – ɝɥɭɛɢɧɚ ɬɪɚɧɲɟɢ, ɦ, ɩɨ (8.6). 

 
495 0,6 1,12 332,64

ɬɪ
V      ɦ3. 

 
Ɉɛɴɟɦ ɤɨɬɥɨɜɚɧɚ, ɦ3, ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 

)()((
6 1111

bbaababa
h

V ɤ

ɤ
 , (8.9) 

 
ɝɞɟ hɤ, а – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ (8.4); 
      а1 – ɲɢɪɢɧɚ ɤɨɬɥɨɜɚɧɚ ɩɨɜɟɪɯɭ, ɦ, ɩɨ (8.4); 
      b – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ (8.5); 
      b1 – ɞɥɢɧɚ ɤɨɬɥɨɜɚɧɚ ɩɨɜɟɪɯɭ, ɦ, ɩɨ (8.5). 

 

)12,54()12,54(12,512,544(
6

8,2 
ɤ

V = 58,5 ɦ3.       
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Ɉɛɴɟɦ ɪɚɛɨɬ ɩɨ ɫɪɟɡɤɟ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɫɥɨɹ ɬɪɚɧɲɟɢ, ɦ3, ɨɩɪɟɞɟɥɹɟɦ ɩɨ 

ɮɨɪɦɭɥɟ 
 

../... ɫɪɩɝɬɪɫɪ
НɋLV  , (8.10) 

 
ɝɞɟ Lɝ/ɩ, ɋ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ (8.8); 
      Нɪ.ɫ. – ɜɵɫɨɬɚ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɫɥɨɹ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 0,2 ɦ. 

 

. . .
495 0,6 0,2

ɪ ɫ ɬɪ
V    = 59,4 ɦ3. 

 
Ɉɛɴɟɦ ɪɚɛɨɬ ɩɨ ɫɪɟɡɤɟ ɪɚɛɨɬ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɫɥɨɹ ɤɨɬɥɨɜɚɧɚ, ɦ3, 

ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 

ɫɪɤɫɪ
НbаV

.11..
 , (8.11) 

 
ɝɞɟ а1, b1 – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ (8.9); 
      Нɪ.ɫ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ (8.10). 

 

. .
5,12 5,12 0,2

ɪ ɫ ɤ
V    = 5,27 ɦ3. 

 
Ɉɛɴɟɦ ɧɟɞɨɛɨɪɚ ɝɪɭɧɬɚ ɩɨ ɜɫɟɣ ɩɥɨɳɚɞɢ ɤɨɬɥɨɜɚɧɚ, ɦ3, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ 

ɩɨ ɮɨɪɦɭɥɟ 
 

ɧɤɧ
hbaV 

.
, (8.12) 

 
ɝɞɟ а – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ (8.4); 
      b – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ (8.5); 
      hɧ – ɧɟɞɨɛɨɪ ɝɪɭɧɬɚ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 0,1 ɦ. 
 

1,044
.


ɤɧ

V =1,6 ɦ3. 

 
Ɉɛɴɟɦ ɧɟɞɨɛɨɪɚ ɝɪɭɧɬɚ ɩɨ ɜɫɟɣ ɩɥɨɳɚɞɢ ɬɪɚɧɲɟɢ, ɦ3, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ 
 

ɧɩɝɬɪɧ
hLɋV 

/.
, (8.13) 

 
ɝɞɟ ɋ, Lɝ/ɩ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ (8.8); 
       hɧ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ (8.12). 
 

.
0,6 495 0,1

ɧ ɬɪ
V    = 29,7 ɦ3. 
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Ɉɛɴɟɦ ɝɪɭɧɬɚ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɤɨɬɥɨɜɚɧɚ ɷɤɫɤɚɜɚɬɨɪɨɦ ɫ ɩɨɝɪɭɡɤɨɣ ɜ 
ɬɪɚɧɫɩɨɪɬɧɨɟ ɫɪɟɞɫɬɜɨ, ɦ3, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 

ɭɤɷɬɫ
VV 

.
, (8.14) 

 
ɝɞɟ Vɭ – ɨɛɴɟɦ ɪɟɡɟɪɜɭɚɪɧɨɣ ɭɫɬɚɧɨɜɤɢ, ɦ3, ɤɨɬɨɪɵɣ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ 

 
ɩVV

ɪɟɡɭ
 , (8.15) 

 
ɝɞɟ Vɪɟɡ – ɨɛɴɟɦ ɪɟɡɟɪɜɭɚɪɚ, ɦ3; 
       ɩ – ɤɨɥɢɱɟɫɬɜɨ ɪɟɡɟɪɜɭɚɪɨɜ. 

 
1,9 2

ɭ
V   = 3,8 ɦ3; 

 

ɤɷɬɫ
V

.
= 3,8 ɦ3. 

 
Ɉɛɴɟɦ ɪɚɛɨɬ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɬɪɚɧɲɟɢ ɷɤɫɤɚɜɚɬɨɪɨɦ ɫ ɩɨɝɪɭɡɤɨɣ ɜ 

ɬɪɚɧɫɩɨɪɬɧɨɟ ɫɪɟɞɫɬɜɨ, ɦ3, ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 

ɩɝɬɪɷɬɫ
VV

/.
 , (8.16) 

 
ɝɞɟ Vɝ/ɩ – ɨɛɴɟɦ ɝɚɡɨɩɪɨɜɨɞɨɜ, ɦ3, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ        

 

ɩɝ

cp

ɩɝ
L

d
V

/

2

/ 4






, (8.17) 

 
    ɝɞɟ Lɝ/ɩ  – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ (8.8); 
          dɝ/ɩ

ɫɪ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ (8.6). 
 

2

/

3,14 0,067
495

4ɝ ɩ
V

  = 1,74 ɦ3; 

 

ɬɪɷɬɫ
V

.
= 1,74 ɦ3. 

 
 Ɉɛɴёɦ ɪɚɛɨɬ ɩɨ ɪɚɡɪɚɛɨɬɤɟ ɝɪɭɧɬɚ ɜ ɬɪɚɧɲɟɟ ɷɤɫɤɚɜɚɬɨɪɨɦ ɫ ɜɵɝɪɭɡɤɨɣ ɜ 

ɨɬɜɚɥ, ɦ3, ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 

ɩɝɬɪɧɬɪcpɬɪɬɪɷɨ
VVVVV

/.....
 , (8.18) 
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ɝɞɟ Vɬɪ – ɨɛɴɟɦ ɬɪɚɧɲɟɢ, ɦ3; 
      Vɪ.ɫ. – ɨɛɴɟɦ ɪɚɛɨɬ ɩɨ ɫɪɟɡɤɟ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɫɥɨɹ ɬɪɚɧɲɟɢ, ɦ3; 
      Vɧ.ɬɪ – ɨɛɴɟɦ ɧɟɞɨɛɨɪɚ ɝɪɭɧɬɚ ɜ ɬɪɚɧɲɟɟ, ɦ3; 
      Vɝ/ɩ – ɨɛɴɟɦ ɝɚɡɨɩɪɨɜɨɞɚ, ɦ3. 

 

.
332,64 59,4 29,7 1,74

ɷɨ ɬɪ
V     =241,8 ɦ3. 

 
Ɉɛɴёɦ ɪɚɛɨɬ ɩɨ ɪɚɡɪɚɛɨɬɤɟ ɝɪɭɧɬɚ ɜ ɤɨɬɥɨɜɚɧɟ ɷɤɫɤɚɜɚɬɨɪɨɦ ɫ ɜɵɝɪɭɡɤɨɣ 

ɜ ɨɬɜɚɥ, ɦ3, ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 

ɭɤɧɤcpɤɤɷɨ
VVVVV 

.....
, (8.19) 

 
ɝɞɟ Vɤ – ɨɛɴɟɦ ɤɨɬɥɨɜɚɧɚ, ɦ3; 
      Vɪ.ɫ.ɤ – ɨɛɴɟɦ ɪɚɛɨɬ ɩɨ ɫɪɟɡɤɟ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɫɥɨɹ ɤɨɬɥɨɜɚɧɚ, ɦ3; 
      Vɧ.ɤ – ɨɛɴɟɦ ɧɟɞɨɛɨɪɚ ɝɪɭɧɬɚ ɜ ɤɨɬɥɨɜɚɧɟ, ɦ3; 
      Vɭ – ɨɛɴɟɦ ɪɟɡɟɪɜɭɚɪɧɨɣ ɭɫɬɚɧɨɜɤɢ, ɦ3. 

 

.
58,5 5,27 1,6 3,8

ɷɨ ɬɪ
V     = 47,83 ɦ3. 

 
Ɉɛɴɟɦ ɝɪɭɧɬɚ ɨɛɪɚɬɧɨɣ ɡɚɫɵɩɤɢ ɬɪɚɧɲɟɦ, ɦ3, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 

ɨɪ

ɩɝɬɪ

ɬɪɨɡ К

VV
V /

.


 , (8.20) 

 
ɝɞɟ Vɬɪ, Vɝ/ɩ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ (8.18); 
       Кɨɪ – ɤɨɷɮɮɢɰɢɟɧɬ ɨɫɬɚɬɨɱɧɨɝɨ ɪɚɡɪɵɯɥɟɧɢɹ, ɪɚɜɧɵɣ 1,05. 

 

.

332,64 1,74

1,05ɨɡ ɬɪ
V

 = 315 ɦ3. 

 
Ɉɛɴɟɦ ɝɪɭɧɬɚ ɨɛɪɚɬɧɨɣ ɡɚɫɵɩɤɢ ɤɨɬɥɨɜɚɧɚ, ɦ3, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 

ɨɪ

ɭɤ

ɬɪɨɡ К

VV
V




.
, (8.21) 

 
ɝɞɟ Vɤ, Vɭ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ (8.19); 
       Кɨɪ – ɤɨɷɮɮɢɰɢɟɧɬ ɨɫɬɚɬɨɱɧɨɝɨ ɪɚɡɪɵɯɥɟɧɢɹ, ɪɚɜɧɵɣ 1,05. 

 

.

58,5 3,8

1,05ɨɡ ɬɪ
V

 = 52,1 ɦ3. 
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ȼɟɞɨɦɨɫɬɶ ɨɛɴɟɦɨɜ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 8.1. 
 

Ɍɚɛɥɢɰɚ 8.1 – ȼɟɞɨɦɨɫɬɶ ɨɛɴɟɦɨɜ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɫɬɪɨɢɬɟɥɶɧɵɯ ɩɪɨɰɟɫɫɨɜ 
ȿɞɢɧɢɰɚ 

ɢɡɦɟɪɟɧɢɹ 
Ʉɨɥɢɱɟɫɬɜɨ ɟɞɢɧɢɰ 

ɋɪɟɡɤɚ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɫɥɨɹ ɝɪɭɧɬɚ I ɤɚɬɟɝɨɪɢɢ 
ɛɭɥɶɞɨɡɟɪɨɦ ȾɁ-42 

ɦ3 64,67 

Ɋɚɡɪɚɛɨɬɤɚ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɫɥɨɹ ɝɪɭɧɬɚ I 
ɤɚɬɟɝɨɪɢɢ ɷɤɫɤɚɜɚɬɨɪɨɦ ɗɈ-1621 ɫ ɨɛɪɚɬɧɨɣ 
ɥɨɩɚɬɨɣ ɫ ɟɦɤɨɫɬɶɸ ɤɨɜɲɚ 15 ɦ3 ɫ ɩɨɝɪɭɡɤɨɣ ɜ 
ɬɪɚɧɫɩɨɪɬɧɨɟ ɫɪɟɞɫɬɜɨ 

ɦ3 5,54 

Ɋɚɡɪɚɛɨɬɤɚ ɝɪɭɧɬɚ I ɤɚɬɟɝɨɪɢɢ ɜ ɬɪɚɧɲɟɟ ɢ 
ɤɨɬɥɨɜɚɧɟ ɷɤɫɤɚɜɚɬɨɪɨɦ ɨɛɪɚɬɧɚɹ ɥɨɩɚɬɚ ɫ 
ɟɦɤɨɫɬɶɸ ɤɨɜɲɚ 15 ɦ3 ɜ ɨɬɜɚɥ 

ɦ3 289,63 

Ɋɚɡɪɚɛɨɬɤɚ ɝɪɭɧɬɚ I ɤɚɬɟɝɨɪɢɢ ɜ ɤɨɬɥɨɜɚɧɟ ɢ 
ɬɪɚɧɲɟɟ ɜɪɭɱɧɭɸ (ɡɚɱɢɫɬɤɚ ɞɧɚ) ɦ3 31,3 

Ɉɛɪɚɬɧɚɹ ɡɚɫɵɩɤɚ ɝɪɭɧɬɚ I ɤɚɬɟɝɨɪɢɢ ɜ 
ɬɪɚɧɲɟɸ ɢ ɤɨɬɥɨɜɚɧ 

ɦ3 367,1 

 
8.10 ȼɵɛɨɪ ɤɨɦɩɥɟɤɬɚ ɦɚɲɢɧ ɢ ɦɟɯɚɧɢɡɦɨɜ 
 
Ⱦɥɹ ɪɚɡɪɚɛɨɬɤɢ ɝɪɭɧɬɚ I ɤɚɬɟɝɨɪɢɢ ɢɡ ɬɪɚɧɲɟɢ ɜ ɨɬɜɚɥ, ɩɪɢɧɹɬ 

ɨɞɧɨɤɨɜɲɨɜɵɣ ɷɤɫɤɚɜɚɬɨɪ, ɨɛɨɪɭɞɨɜɚɧɧɵɣ ɨɛɪɚɬɧɨɣ ɥɨɩɚɬɨɣ – ɗɈ 1621.  
Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
- ɟɦɤɨɫɬɶ ɤɨɜɲɚ – 0,15 ɦ3; 
- ɧɚɢɛɨɥɶɲɚɹ ɜɵɫɨɬɚ ɜɵɝɪɭɡɤɢ – 1,7 ɦ; 
- ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɞɢɭɫ ɤɨɩɚɧɢɹ – 4,10 ɦ; 
- ɦɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ – 60 ɤȼɬ; 
- ɦɚɫɫɚ ɷɤɫɤɚɜɚɬɨɪɚ – 3,9 ɬ; 
- ɧɚɢɛɨɥɶɲɚɹ ɝɥɭɛɢɧɚ ɤɨɩɚɧɢɹ – 2,2 ɦ. 
ȼ ɤɨɦɩɥɟɤɫɟ ɫ ɷɤɫɤɚɜɚɬɨɪɨɦ ɗɈ 1621 ɩɪɢɧɢɦɚɟɦ ɛɭɥɶɞɨɡɟɪ ɦɚɪɤɢ ȾɁ-42 

ɧɚ ɛɚɡɟ ɬɪɚɤɬɨɪɚ ȾɌ-75. 
 
 
Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
- ɞɥɢɧɚ ɨɬɜɚɥɚ – 2,56 ɦ; 
- ɜɵɫɨɬɚ ɨɬɜɚɥɚ – 0,8 ɦ; 
- ɫɤɨɪɨɫɬɶ ɩɟɪɟɦɟɳɟɧɢɹ – 11,3 ɤɦ/ɱ.  
Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ: 
- ɞɥɢɧɚ – 4,98 ɦ; 
- ɲɢɪɢɧɚ – 2,52 ɦ; 
- ɜɵɫɨɬɚ – 2,65 ɦ. 
Ɍɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɚɜɬɨɤɪɚɧɚ ɦɚɪɤɢ Ʉɋ-1562Ⱥ: 
Ɋɚɫɱɟɬɧɵɣ ɜɵɥɟɬ ɫɬɪɟɥɵ ɩɪɢ ɦɨɧɬɚɠɟ ɪɟɡɟɪɜɭɚɪɨɜ ɨɪɢɟɧɬɢɪɨɜɨɱɧɨ 

ɪɚɜɟɧ 10 ɦ. 
Ƚɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ:  
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- ɩɪɢ ɧɚɢɦɟɧɶɲɟɦ ɜɵɥɟɬɟ ɤɪɸɤɚ – 4 ɬ; 
- ɩɪɢ ɧɚɢɛɨɥɶɲɟɦ ɜɵɥɟɬɟ ɤɪɸɤɚ – 1,2 ɬ. 
Ⱦɥɢɧɚ ɨɫɧɨɜɧɨɣ ɫɬɪɟɥɵ – 6 ɦ. 
ȼɵɥɟɬ ɤɪɸɤɚ ɨɫɧɨɜɧɨɣ ɫɬɪɟɥɵ: 
- ɧɚɢɦɟɧɶɲɢɣ – 3,5 ɦ; 
- ɧɚɢɛɨɥɶɲɢɣ – 8,5 ɦ.  
ȼɵɫɨɬɚ ɩɨɞɴɟɦɚ : 
- ɩɪɢ ɧɚɢɦɟɧɶɲɟɦ ɜɵɥɟɬɟ ɤɪɸɤɚ – 6,2 ɦ; 
- ɩɪɢ ɧɚɢɛɨɥɶɲɟɦ ɜɵɥɟɬɟ ɤɪɸɤɚ – 3,8 ɦ. 
ɋɤɨɪɨɫɬɶ ɩɟɪɟɞɜɢɠɟɧɢɹ: 
- ɪɚɛɨɱɚɹ (ɫ ɝɪɭɡɨɦ) – 5 ɤɦ/ɱ; 
- ɬɪɚɧɫɩɨɪɬɧɚɹ – 75 ɤɦ/ɱ. 
Ɇɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ – 77 ɤȼɬ. 
Ɇɚɫɫɚ ɤɪɚɧɚ ɜ ɪɚɛɨɱɟɦ ɫɨɫɬɨɹɧɢɢ – 7,1 ɬ. 
Ⱥɜɬɨɤɪɚɧ ɦɚɪɤɢ Ʉɋ-1562Ⱥ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 8.3. 

 

 
 

Ɋɢɫɭɧɨɤ 8.3 – Ⱥɜɬɨɤɪɚɧ ɦɚɪɤɢ Ʉɋ-1562Ⱥ 
 
 
 
Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɛɨɪɬɨɜɨɝɨ ɚɜɬɨɦɨɛɢɥɹ: 
- ɦɚɪɤɚ – ɁɂɅ 130-76 
- ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ – 6 ɬ 
- ɝɚɛɚɪɢɬɵ  6675×2500×3800 
Ȼɨɪɬɨɜɨɣ ɚɜɬɨɦɨɛɢɥɶ ɁɂɅ 130-76 ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 8.4. 
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Ɋɢɫɭɧɨɤ 8.4 – Ȼɨɪɬɨɜɨɣ ɚɜɬɨɦɨɛɢɥɶ ɁɂɅ 130-76 
 

Ɍɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɚɦɨɫɜɚɥɚ ɆȺɁ-503: 
Ƚɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ – 7ɬ. 
Ƚɚɛɚɪɢɬɵ – 5920×2500×2700. 
ȼɟɫ ɜ ɫɧɚɪɹɠɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ – 6,75 ɬ. 
ȿɦɤɨɫɬɶ ɤɭɡɨɜɚ – 4,0 ɦ3. 
ɋɤɨɪɨɫɬɶ Vmax = 80 ɤɦ/ɱ. 
ɋɚɦɨɫɜɚɥ ɆȺɁ-503 ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 8.5. 

 

 
 

Ɋɢɫɭɧɨɤ 8.5 – ɋɚɦɨɫɜɚɥ ɆȺɁ-503 
 
 
Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɚɬɤɚ ɦɚɪɤɢ Ⱦɍ-8ȼ 
ɒɢɪɢɧɚ ɭɩɥɨɬɧɹɟɦɨɣ ɩɨɥɨɫɵ – 1,29 ɦ. 
Ʉɨɥɢɱɟɫɬɜɨ ɤɨɥɟɫ – 2 ɲɬ. 
Ⱦɢɚɦɟɬɪ ɤɨɥɟɫ: 
ɜɟɞɭɳɟɝɨ – 1,6 ɦ; 
ɜɟɞɨɦɨɝɨ – 1,3 ɦ. 
 

http://forumsimulytor.ucoz.com/forum/50-31-1
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ɁȺɄɅɘЧȿɇɂȿ 
 
ȼ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ ɞɨɫɬɢɝɧɭɬɚ ɝɥɚɜɧɚɹ ɰɟɥɶ – ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ 

ɫɢɫɬɟɦɵ ɝɚɡɨɫɧɚɛɠɟɧɢɹ ɠɢɥɨɝɨ ɪɚɣɨɧɚ. 
Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɰɟɥɢ ɛɵɥɢ ɪɟɲɟɧɵ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 
- ɪɚɫɫɱɢɬɚɧɨ ɝɨɞɨɜɨɟ ɝɚɡɨɩɨɬɪɟɛɥɟɧɢɟ ɧɚ ɨɫɧɨɜɚɧɢɢ ɪɚɫɱɟɬɚ ɱɢɫɥɟɧɧɨɫɬɢ 

ɧɚɫɟɥɟɧɢɹ ɠɢɥɨɝɨ ɪɚɣɨɧɚ; 
- ɪɚɫɫɱɢɬɚɧɚ ɢ ɫɩɪɨɟɤɬɢɪɨɜɚɧɚ ɝɚɡɨɧɚɩɨɥɧɢɬɟɥɶɧɚɹ ɫɬɚɧɰɢɹ; 
- ɩɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɪɟɡɟɪɜɭɚɪɧɵɯ ɭɫɬɚɧɨɜɨɤ; 
- ɪɚɫɫɱɢɬɚɧɵ ɜɧɭɬɪɢɤɜɚɪɬɚɥɶɧɵɣ, ɜɧɭɬɪɢɞɨɦɨɜɨɣ ɢ ɜɧɭɬɪɢɤɨɬɟɥɶɧɵɣ 

ɝɚɡɨɩɪɨɜɨɞɵ. 
ȼ ɪɚɡɞɟɥɟ ɬɟɯɧɨɥɨɝɢɢ ɜɨɡɜɟɞɟɧɢɹ ɢɧɠɟɧɟɪɧɵɯ ɫɢɫɬɟɦ ɩɪɟɞɫɬɚɜɥɟɧɨ 

ɨɩɢɫɚɧɢɟ ɩɨ ɦɨɧɬɚɠɭ ɝɚɡɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɫɨɫɬɚɜɥɟɧɚ ɦɨɧɬɚɠɧɚɹ 
ɫɯɟɦɚ ɨɛɜɹɡɤɢ ɪɟɡɟɪɜɭɚɪɨɜ.   
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ɋɉɂɋɈɄ ɋɈɄɊȺЩȿɇɂɃ 
 

Ƚɇɋ – ɝɚɡɨɧɚɩɨɥɧɢɬɟɥɶɧɚɹ ɫɬɚɧɰɢɹ. 
ɉɁɄ – ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɨ-ɡɚɩɨɪɧɵɣ ɤɥɚɩɚɧ. 
ȽɊɍ – ɝɚɡɨɪɟɝɭɥɹɬɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ.  
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ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈȼȺɇɇɕɏ ɂɋɌɈЧɇɂɄɈȼ 
 
1 ɋɇɢɉ 2.04.08-87. Ƚɚɡɨɫɧɚɛɠɟɧɢɟ. – Ɇ.: ɋɬɪɨɣɢɡɞɚɬ, 1988. – 64 ɫ. 
2 Ɋɹɛɰɟɜ ɇ. ɂ., Ʉɪɹɠɟɜ Ȼ. Ƚ. ɋɠɢɠɟɧɧɵɟ ɭɝɥɟɜɨɞɨɪɨɞɧɵɟ ɝɚɡɵ. – Ɇɨɫɤɜɚ: 

ɇɟɞɪɚ, 1977 – 28ɫ. 
3 ɋɬɚɫɤɟɜɢɱ  ɇ. Ʌ., ȼɢɝɞɨɪɱɢɤ Ⱦ. ə. ɋɩɪɚɜɨɱɧɢɤ ɩɨ ɫɠɢɠɟɧɧɵɦ 

ɭɝɥɟɜɨɞɨɪɨɞɧɵɦ ɝɚɡɚɦ. – Ʌɟɧɢɧɝɪɚɞ: ɇɟɞɪɚ, 1986 – 534 ɫ. 
4 Ʉɭɥɚɤɨɜ ɇ. Ƚ., Ȼɟɪɟɠɧɨɜ ɂ. Ⱥ. ɋɩɪɚɜɨɱɧɢɤ ɩɨ ɝɚɡɨɫɧɚɛɠɟɧɢɸ. – Ʉɢɟɜ: 

Ȼɭɞɢɜɟɥɶɧɢɤ, 1968. – 320 ɫ. 
5 ɂɨɧɢɧ Ⱥ. Ⱥ. Ƚɚɡɨɫɧɚɛɠɟɧɢɟ: ɍɱɟɛɧɢɤ ɞɥɹ ɜɭɡɨɜ. – 3-ɟ ɢɡɞ., ɩɟɪɟɪɛ. ɢ 

ɞɨɩ. – Ɇɨɫɤɜɚ: ɋɬɪɨɣɢɡɞɚɬ, 1981. – 415ɫ., ɢɥ. 
6 ɉɪɟɨɛɪɚɠɟɧɫɤɢɣ ɇ. ɂ. ɋɠɢɠɟɧɧɵɟ ɭɝɥɟɜɨɞɨɪɨɞɧɵɟ ɝɚɡɵ. – Ʌɟɧɢɧɝɪɚɞ: 

ɇɟɞɪɚ, 1977. 
7 ɋɬɚɫɤɟɜɢɱ ɇ. Ʌ. ɋɩɪɚɜɨɱɧɢɤ ɩɨ ɝɚɡɨɫɧɚɛɠɟɧɢɸ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɝɚɡɚ. – 

Ʌɟɧɢɧɝɪɚɞ: ɇɟɞɪɚ, 1990. – 762 ɫ. 
8 ɋɉ 62.13330.2011*  Ƚɚɡɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɟ ɫɢɫɬɟɦɵ. Ⱥɤɬ. ɪɟɞ. ɋɇɢɉ 

42-01-2002). ȼɜɟɞ. 01.01.2013. 
9 Ɋɹɛɰɟɜ ɇ. ɂ. Ƚɚɡɨɜɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɩɪɢɛɨɪɵ ɢ ɚɪɦɚɬɭɪɚ. – Ɇɨɫɤɜɚ: 

ɇɟɞɪɚ, 1985. 
10 ɑɟɪɟɦɭɲɤɢɧ ɉ. Ⱥ., ɒɚɥɶɧɨɜ Ⱥ. ɉ. Ɍɟɯɧɨɥɨɝɢɹ ɢ ɨɪɝɚɧɢɡɚɰɢɹ 

ɫɬɪɨɢɬɟɥɶɫɬɜɚ. – Ɇɨɫɤɜɚ: ȼɵɫɲɚɹ ɲɤɨɥɚ, 1970. 
11 ɀɭɪɚɜɥɟɜ Ȼ. Ⱥ. ɋɩɪɚɜɨɱɧɢɤ ɦɚɫɬɟɪɚ-ɫɚɧɬɟɯɧɢɤɚ. – Ɇɨɫɤɜɚ: 

ɋɬɪɨɣɢɡɞɚɬ,1982. 
 

  



63 
 

ɉɊɂɅɈɀȿɇɂȿ Ⱥ 
ɇɨɦɨɝɪɚɦɦɚ ɞɥя ɨɩɪɟɞɟɥɟɧɢя ɭɞɟɥɶɧɵɯ ɩɨɬɟɪɶ ɞɚɜɥɟɧɢя ɜ ɝɚɡɨɩɪɨɜɨɞɚɯ 

ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢя      
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Снабжение сжиженным газом жилого
района и предприятия
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