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ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «ȼɨɞɨɫɧɚɛɠɟɧɢɟ ɝɨɪɨɞɚ 
ɱɢɫɥɟɧɧɨɫɬɶɸ 23000 ɱɟɥɨɜɟɤ, ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ 
ɤɪɚɹ» ɫɨɞɟɪɠɢɬ 67 ɫɬɪɚɧɢɰ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 15 ɢɫɩɨɥɶɡɭɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ, 
7 ɥɢɫɬɨɜ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ, 12 ɫɬɪɚɧɢɰ ɩɪɢɥɨɠɟɧɢɣ. 

ɇȺɋȿɅȿɇɇɕɃ ɉɍɇɄɌ, ɄɈɅɖɐȿȼȺə ȼɈȾɈɉɊɈȼɈȾɇȺə ɋȿɌɖ, 
ɉɈȾȻɈɊ ȼɈȾɈɁȺȻɈɊɇɕɏ ɋɈɈɊɍɀȿɇɂɃ, ɊȺɋɑȿɌ ɋɌȺɇɐɂɃ 
ȼɈȾɈɉɈȾȽɈɌɈȼɄɂ, ɇȺɋɈɋɇɕȿ ɋɌȺɇɐɂɂ, ɄɈɇɌȺɄɌɇɕɃ 
ɈɋȼȿɌɅɂɌȿɅɖ. 

Ɉɛɴɟɤɬ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ – ɧɚɫɟɥɟɧɧɵɣ ɩɭɧɤɬ ɱɢɫɥɟɧɧɨɫɬɶɸ 23000 ɜ 
ɦɚɫɲɬɚɛɟ 1:5000. 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɪɚɡɞɟɥɨɜ.  
ȼ ɪɚɡɞɟɥɟ «ȼɨɞɨɫɧɚɛɠɟɧɢɟ ɝɨɪɨɞɚ ɱɢɫɥɟɧɧɨɫɬɶɸ 23000 ɱɟɥɨɜɟɤ, 

ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ» ɩɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ 
ɪɚɫɯɨɞɨɜ ɜɨɞɵ; ɪɚɫɱɟɬ ɤɨɥɶɰɟɜɨɣ ɜɨɞɨɩɪɨɜɨɞɧɨɣ ɫɟɬɢ; ɩɨɞɛɨɪ ɜɨɞɨɡɚɛɨɪɧɨɝɨ 
ɫɨɨɪɭɠɟɧɢɹ; ɪɚɫɱɟɬ ɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɫɬɚɧɰɢɢ ɜɨɞɨɩɨɞɝɨɬɨɜɤɢ; 
ɩɨɞɛɨɪ ɧɚɫɨɫɨɜ ɞɥɹ ɇɋ-I ɢ ɇɋ-II; ɜɵɛɨɪ ɬɟɯɧɨɥɨɝɢɢ ɨɱɢɫɬɤɢ ɩɪɢɪɨɞɧɨɣ ɜɨɞɵ. 

ȼɫɟ ɪɚɫɱёɬɵ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɟ, 
ɜɵɩɨɥɧɟɧɵ ɫ ɭɱёɬɨɦ ɞɟɣɫɬɜɭɸɳɢɯ ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ ɢ ɫɩɪɚɜɨɱɧɨɣ 
ɥɢɬɟɪɚɬɭɪɵ. 
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ȼȼȿȾȿɇɂȿ 
 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ Ɏɟɞɟɪɚɥɶɧɨɝɨ ɡɚɤɨɧɚ № 416-ɎɁ  «Ɉ 

ɜɨɞɨɫɧɚɛɠɟɧɢɢ ɢ ɜɨɞɨɨɬɜɟɞɟɧɢɢ»  ɪɚɡɜɢɬɢɟ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɯ ɫɢɫɬɟɦ ɝɨɪɹɱɟɝɨ 
ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɯɨɥɨɞɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢ ɜɨɞɨɨɬɜɟɞɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ 
ɨɯɪɚɧɵ ɡɞɨɪɨɜɶɹ ɧɚɫɟɥɟɧɢɹ ɢ ɭɥɭɱɲɟɧɢɹ ɤɚɱɟɫɬɜɚ ɠɢɡɧɢ ɩɭɬɟɦ ɨɛɟɫɩɟɱɟɧɢɹ 
ɛɟɫɩɟɪɟɛɨɣɧɨɝɨ ɢ ɤɚɱɟɫɬɜɟɧɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢ ɜɨɞɨɨɬɜɟɞɟɧɢɹ, ɩɨɜɵɲɟɧɢɹ 
ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɭɬɟɦ ɷɤɨɧɨɦɧɨɝɨ ɩɨɬɪɟɛɥɟɧɢɹ ɜɨɞɵ, ɫɧɢɠɟɧɢɹ 
ɧɟɝɚɬɢɜɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ ɩɭɬɟɦ ɩɨɜɵɲɟɧɢɹ ɤɚɱɟɫɬɜɚ ɨɱɢɫɬɤɢ 
ɫɬɨɱɧɵɯ ɜɨɞ.  

Ɋɚɡɜɢɬɢɟ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɯ ɫɢɫɬɟɦ ɯɨɥɨɞɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢ 
ɜɨɞɨɨɬɜɟɞɟɧɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɚɡɪɚɛɨɬɚɧɧɵɦɢ ɫɯɟɦɚɦɢ 
ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢ ɜɨɞɨɨɬɜɟɞɟɧɢɹ ɦɭɧɢɰɢɩɚɥɶɧɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ 
ɤɪɚɹ. 

ɐɟɥɶɸ ɪɚɡɪɚɛɨɬɤɢ ɫɯɟɦɵ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢ ɜɨɞɨɨɬɜɟɞɟɧɢɹ ɹɜɥɹɟɬɫɹ 
ɞɨɫɬɭɩɧɨɫɬɶ ɞɥɹ ɚɛɨɧɟɧɬɨɜ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɯ ɫɢɫɬɟɦ 
ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢ ɜɨɞɨɨɬɜɟɞɟɧɢɹ, ɨɛɟɫɩɟɱɟɧɢɟ ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɜɨɞɨɩɨɥɶɡɨɜɚɧɢɹ, ɚ  
ɬɚɤɠɟ ɪɚɡɜɢɬɢɟ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɯ ɫɢɫɬɟɦ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢ  ɜɨɞɨɨɬɜɟɞɟɧɢɹ ɧɚ 
ɨɫɧɨɜɟ ɧɚɢɥɭɱɲɢɯ ɞɨɫɬɭɩɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɢ  ɜɧɟɞɪɟɧɢɹ ɷɧɟɪɝɨɫɛɟɪɟɝɚɸɳɢɯ 
ɬɟɯɧɨɥɨɝɢɣ.  

Ƚɨɫɭɞɚɪɫɬɜɟɧɧɚɹ ɩɨɥɢɬɢɤɚ ɜ ɫɮɟɪɟ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢ ɜɨɞɨɨɬɜɟɞɟɧɢɹ 
ɧɚɩɪɚɜɥɟɧɚ ɧɚ ɞɨɫɬɢɠɟɧɢɟ ɫɥɟɞɭɸɳɢɯ ɰɟɥɟɣ:  

- ɨɯɪɚɧɵ ɡɞɨɪɨɜɶɹ ɧɚɫɟɥɟɧɢɹ ɢ ɭɥɭɱɲɟɧɢɹ ɤɚɱɟɫɬɜɚ ɠɢɡɧɢ ɧɚɫɟɥɟɧɢɹ ɩɭɬɟɦ 
ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɫɩɟɪɟɛɨɣɧɨɝɨ ɢ ɤɚɱɟɫɬɜɟɧɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢ ɜɨɞɨɨɬɜɟɞɟɧɢɹ;  

- ɩɨɜɵɲɟɧɢɹ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɭɬɟɦ ɷɤɨɧɨɦɧɨɝɨ 
ɩɨɬɪɟɛɥɟɧɢɹ ɜɨɞɵ; -ɫɧɢɠɟɧɢɹ ɧɟɝɚɬɢɜɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ ɩɭɬɟɦ 
ɩɨɜɵɲɟɧɢɹ ɤɚɱɟɫɬɜɚ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ;  

- ɨɛɟɫɩɟɱɟɧɢɹ ɞɨɫɬɭɩɧɨɫɬɢ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢ ɜɨɞɨɨɬɜɟɞɟɧɢɹ ɞɥɹ ɚɛɨɧɟɧɬɨɜ 
ɡɚ ɫɱɟɬ ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɞɟɹɬɟɥɶɧɨɫɬɢ ɨɪɝɚɧɢɡɚɰɢɣ, ɨɫɭɳɟɫɬɜɥɹɸɳɢɯ 
ɝɨɪɹɱɟɟ ɜɨɞɨɫɧɚɛɠɟɧɢɟ, ɯɨɥɨɞɧɨɟ ɜɨɞɨɫɧɚɛɠɟɧɢɟ ɢ (ɢɥɢ) ɜɨɞɨɨɬɜɟɞɟɧɢɟ;  

- ɨɛɟɫɩɟɱɟɧɢɹ ɪɚɡɜɢɬɢɹ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɯ ɫɢɫɬɟɦ, ɯɨɥɨɞɧɨɝɨ 
ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢ ɜɨɞɨɨɬɜɟɞɟɧɢɹ ɩɭɬɟɦ ɪɚɡɜɢɬɢɹ ɷɮɮɟɤɬɢɜɧɵɯ ɮɨɪɦ ɭɩɪɚɜɥɟɧɢɹ 
ɷɬɢɦɢ ɫɢɫɬɟɦɚɦɢ, ɩɪɢɜɥɟɱɟɧɢɹ ɢɧɜɟɫɬɢɰɢɣ ɢ ɪɚɡɜɢɬɢɹ ɤɚɞɪɨɜɨɝɨ ɩɨɬɟɧɰɢɚɥɚ 
ɨɪɝɚɧɢɡɚɰɢɣ, ɨɫɭɳɟɫɬɜɥɹɸɳɢɯ ɝɨɪɹɱɟɟ ɜɨɞɨɫɧɚɛɠɟɧɢɟ, ɯɨɥɨɞɧɨɟ ɜɨɞɨɫɧɚɛɠɟɧɢɟ 
ɢ (ɢɥɢ) ɜɨɞɨɨɬɜɟɞɟɧɢɟ. 
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1 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱɟɬɧɵɯ ɪɚɫɯɨɞɨɜ ɜɨɞɵ.  Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ 
ɪɚɫɱɟɬ ɜɨɞɨɩɪɨɜɨɞɧɨɣ ɫɟɬɢ 
 
1.1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨɛ ɨɛɴɟɤɬɟ ɜɨɞɨɫɧɚɛɠɟɧɢɹ 

Ɉɛɴɟɤɬɨɦ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɧɚɫɟɥɟɧɧɵɣ ɩɭɧɤɬ, ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɧɚ 
ɩɪɚɜɨɦ ɛɟɪɟɝɭ ȿɧɢɫɟɹ, ɜ 1 989 ɤɦ ɩɨ ȿɧɢɫɟɸ ɤ ɫɟɜɟɪɭ ɨɬ Ʉɪɚɫɧɨɹɪɫɤɚ.  

Ʉɥɢɦɚɬ ɪɚɣɨɧɚ ɫɭɪɨɜɵɣ ɫɭɛɚɪɤɬɢɱɟɫɤɢɣ. ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ 
ɫɨɫɬɚɜɥɹɟɬ −9,4 C. Ɂɢɦɚ ɩɪɨɞɨɥɠɢɬɟɥɶɧɚɹ ɢ ɫɭɪɨɜɚɹ, ɦɨɪɨɡɵ ɦɨɝɭɬ ɞɨɫɬɢɝɚɬɶ 
−50 C ɢ ɧɢɠɟ. Ɂɢɦɨɣ ɨɬɬɟɩɟɥɢ ɢɫɤɥɸɱɟɧɵ. ȼɫɟɝɨ ɱɟɬɵɪɟ ɦɟɫɹɰɚ ɜ ɝɨɪɨɞɟ 
ɧɚɛɥɸɞɚɟɬɫɹ ɩɨɥɨɠɢɬɟɥɶɧɚɹ ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ. Ʌɟɬɨ 
ɤɨɪɨɬɤɨɟ ɢ ɩɪɨɯɥɚɞɧɨɟ, ɯɨɬɹ ɜ ɨɬɞɟɥɶɧɵɟ ɝɨɞɵ ɡɚɮɢɤɫɢɪɨɜɚɧɵ ɬɟɦɩɟɪɚɬɭɪɵ 
ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ 30 C ɢ ɛɨɥɟɟ. 

 ɉɪɟɨɛɥɚɞɚɧɢɟ ɜɟɬɪɨɜ ɫɟɡɨɧɧɨɟ: ɜ ɬёɩɥɨɟ ɜɪɟɦɹ ɝɨɞɚ - ɷɬɨ ɜɟɬɪɚ ɫɟɜɟɪɧɨɝɨ, 
ɫɟɜɟɪɨ-ɜɨɫɬɨɱɧɨɝɨ, ɢ ɫɟɜɟɪɨ-ɡɚɩɚɞɧɨɝɨ ɧɚɩɪɚɜɥɟɧɢɣ; ɜ ɯɨɥɨɞɧɨɟ ɜɪɟɦɹ ɝɨɞɚ - 
ɜɨɫɬɨɱɧɵɟ, ɸɝɨ-ɜɨɫɬɨɱɧɵɟ, ɢ ɸɠɧɵɟ ɜɟɬɪɚ. Ɍɟɦɩɟɪɚɬɭɪɚ ɫɥɨɹ 
ɦɧɨɝɨɥɟɬɧɟɦɟɪɡɥɵɯ ɩɨɪɨɞ ɫɨɫɬɚɜɥɹɟɬ 6 – 12⸰ɋ, ɚ ɟɝɨ ɦɨɳɧɨɫɬɶ ɞɨɫɬɢɝɚɟɬ 300 -
600 ɦ ɢ ɛɨɥɟɟ. Ƚɥɭɛɢɧɚ ɩɪɨɬɚɢɜɚɧɢɹ ɫɨɫɬɚɜɥɹɟɬ ɜ ɫɟɜɟɪɧɵɯ ɪɚɣɨɧɚɯ ɋɢɛɢɪɢ ɜ 
ɬɨɪɮɹɧɢɫɬɵɯ ɝɪɭɧɬɚɯ 20-30 ɫɦ, ɜ ɝɥɢɧɢɫɬɵɯ − 70-100 ɫɦ, ɚ ɜ ɩɟɫɤɚɯ − 120-160 ɫɦ.  

ɂɫɬɨɱɧɢɤɨɦ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɹɜɥɹɟɬɫɹ ɨɡɟɪɨ 
ɋɚɦɫɨɧɤɢɧɨ - ɪɚɫɩɨɥɨɠɟɧɨɟ ɜ 3 ɤɦ ɫɟɜɟɪɨ-ɜɨɫɬɨɱɧɟɟ ɝɨɪɨɞɚ. ɉɥɨɳɚɞɶ ɜɨɞɨɫɛɨɪɚ 
8,4 ɤɦ2, ɞɥɢɧɚ ɨɡɟɪɚ 1750 ɦ, ɲɢɪɢɧɚ 600 - 700 ɦ, ɝɥɭɛɢɧɚ 4,5 - 17 ɦ, ɨɛɴɟɦ ɩɨɥɧɵɣ 
2448 ɬɵɫ.ɦ3, ɩɥɨɳɚɞɶ ɡɟɪɤɚɥɚ 555 ɬɵɫ. ɦ2. 

Ɂɚɫɬɪɨɣɤɚ ɠɢɥɨɝɨ ɫɟɤɬɨɪɚ ɫɨɫɬɨɢɬ ɢɡ ɩɹɬɢ-ɞɟɜɹɬɢɷɬɚɠɧɵɯ ɞɨɦɨɜ, 
ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɝɨɪɹɱɢɦ ɢ ɯɨɥɨɞɧɵɦ ɜɨɞɨɫɧɚɛɠɟɧɢɟɦ, ɤɚɧɚɥɢɡɚɰɢɟɣ ɢ 
ɰɟɧɬɪɚɥɶɧɵɦ ɨɬɨɩɥɟɧɢɟɦ. ɂɦɟɸɬɫɹ ɞɟɬɫɤɢɟ ɭɱɪɟɠɞɟɧɢɹ, ɨɛɳɟɨɛɪɚɡɨɜɚɬɟɥɶɧɵɟ 
ɲɤɨɥɵ, ɬɨɪɝɨɜɵɟ ɰɟɧɬɪɵ, ɛɨɥɶɧɢɰɵ, ɫɬɨɥɨɜɵɟ, ɤɚɮɟ, ɭɥɢɰɵ ɨɡɟɥɟɧɟɧɵ ɢ 
ɡɚɚɫɮɚɥɶɬɢɪɨɜɚɧɵ. ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɝɨɪɨɞɚ ɪɚɫɩɨɥɨɠɟɧ ɩɨɪɬ. 

 
1.2 ɏapaɤɬɟɪɢɫɬɢɤa ɩpoɦɵɲɥeɧɧoɝɨ ɩɪeɞɩpɢɹɬɢɹ 

ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɦɭɧɢɰɢɩɚɥɶɧɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ ɪɚɫɩɨɥɨɠɟɧ ɨɞɢɧ ɢɡ 
ɤɪɭɩɧɟɣɲɢɯ ɦɨɪɫɤɢɯ ɢ ɪeɱɧɵɯ ɩɨɪɬɨɜ Cɢɛɢɪɢ. 

ɋɟɜɟɪɧɵɣ ɦɨɪɫɤɨɣ ɩɭɬɶ ɹɜɥɹɟɬɫɹ ɜɚɠɧɟɣɲɟɣ ɱɚɫɬɶɸ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ 
ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɤɨɦɩɥɟɤɫɚ Ʉɪɚɣɧɟɝɨ ɋɟɜɟɪɚ ɢ ɫɜɹɡɭɸɳɢɦ ɡɜɟɧɨɦ ɦɟɠɞɭ 
ɪɨɫɫɢɣɫɤɢɦ Ⱦɚɥɶɧɢɦ ȼoɫɬɨɤoɦ ɢ ɡɚɩɚɞɧɵɦɢ ɪɚɣoɧɚɦɢ cɬpaɧɵ.  

Ɇɨɪɫɤɨɣ ɩɨɪɬ ɩɪɢɧɢɦɚɟɬ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ, ɧɚɜɚɥɨɱɧɵɟ, ɥɟɫɧɵɟ, 
ɩɪɨɦɵɲɥɟɧɧɨ-ɩɪɨɞɨɜɨɥɶɫɬɜɟɧɧɵɟ, ɧɟɮɬɟɩɪɨɞɭɤɬɵ. Bɵɜoɡɢɬcɹ ɦɟɞɶ, ɧɢɤɟɥɶ, 
ɤɨɛɚɥɶɬ, ceɥɟɧ, ɬɟɥɥɭɪ, ɫɟɪɚ, ɭɝoɥɶ, ɦɟɬɚɥɥɨɥɨɦ, ɦɟɞɧɨ-ɧɢɤɟɥɟɜɚɹ ɪɭɞɚ. ɉɨɪɬ 
ɫɜɹɡɚɧ peɱɧɵɦ ɩɭɬёɦ ɩɨ ȿɧɢɫɟɸ ɫ ɩopɬaɦɢ Kpɚɫɧɨɹɪɫɤɚ, Ʌɟɫɨɫɢɛɢɪɫɤɚ, 
Ⱥɛɚɤɚɧɚ. 
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1.3  Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱɟɬɧɵɯ ɪɚɫɯɨɞɨɜ ɜɨɞɵ 
 

ɉpɢ ɩpoeɤɬɢɪɨɜɚɧɢɢ ɜoɞɨɩɪɨɜɨɞɧɨɣ ɫɢcɬeɦɵ ɨɩɪɟɞɟɥɹɸɬ ɜ ɩɟɪɜɭɸ 
ɨɱɟɪɟɞɶ ɤɨɥɢɱɟɫɬɜɨ ɩɨɬɪɟɛɥɹɟɦɨɣ ɜɨɞɵ ɢ ɪɟɠɢɦ ɟɟ ɪɚɫɯɨɞɨɜɚɧɢɹ. 

Ɉɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɵ, ɩɨɞɚɜɚɟɦɨɟ ɜɨɞɨɩɪɨɜɨɞɨɦ, ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ 
ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɯɨɡɹɣɫɬɜɟɧɧɨ – ɩɢɬɶɟɜɵɟ ɧɭɠɞɵ ɧɚɫɟɥɟɧɢɹ; ɧɚ ɧɭɠɞɵ 
ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ; ɧɚ ɤoɦɦɭɧɚɥɶɧɵɟ ɧɭɠɞɵ ɝopoɞɚ (ɩɨɥɢɜ ɡɟɥɟɧɵɯ 
ɧɚɫɚɠɞɟɧɢɣ, ɦɨɣɤɚ ɭɥɢɰ); ɧɚ ɧɭɠɞɵ ɦeɫɬɧoɣ ɩpoɦɵɲɥeɧɧocɬɢ; ɧa ɧɭɠɞɵ 
ɩɨɠapoɬɭɲɟɧɢɹ. 
 

1.3.1  Ɋɚɫɯɨɞ ɜɨɞɵ ɧɚ ɯɨɡɹɣɫɬɜɟɧɧɨ–ɩɢɬɶɟɜɵɟ ɧɭɠɞɵ ɧɚɫɟɥɟɧɢɹ 
 
Ɂɞɚɧɢɹ ɜ ɞɚɧɧɨɦ ɝɨɪɨɞɟ ɨɛɨɪɭɞɨɜɚɧɵ ɜɧɭɬɪɟɧɧɢɦ ɜɨɞɨɩɪɨɜɨɞɨɦ ɢ 

ɤɚɧɚɥɢɡɚɰɢɟɣ, ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɦ ɯoɥoɞɧɵɦ ɢ ɝɨɪɹɱɢɦ ɜɨɞɨɫɧɚɛɠɟɧɢɟɦ, ɬɚɤɢɦ 
ɨɛɪɚɡɨɦ, ɧɨɪɦɚ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 250 ɥ/(ɱɟɥɫɭɬ). 

 
ɑɢɫɥo ɠɢɬeɥeɣ N, ɱɟɥ., ɨɩpeɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

, ɠFN                      (1.1) 
 

ɝɞɟ Fɠ –ɩɥɨɳɚɞɶ ɠɢɥoɣ ɡɚcɬɪɨɣɤɢ, 301 ɝɚ;  
  –ɩɥɨɬɧɨɫɬɶ ɧɚɫɟɥɟɧɢɹ, 73 ɱɟɥ/ɝɚ. 
 
N=301∙73=23000 ɱɟɥ. 

 
Ʉɨɥɢɱɟɫɬɜɨ ɜɨɞɵ, ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɧɚɫɟɥɟɧɧɨɝɨ ɩɭɧɤɬɚ, 

ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɫɭɬɨɱɧɵɦ ɪɚɫɯoɞɨɦ ɜɨɞɵ ɧɚ ɯoɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶeɜɵɟ ɧɭɠɞɵ ɢ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 

1000
Nq

Q ɠ
ɫɪ.ɫɭɬ


  ,                          (1.2) 

 
ɝɞɟ qɠ – ɧopɦɚ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ, ɩɪɢɧɢɦɚɟɦ ɩɨ ɬɚɛɥ. 1 [Cɉ 31.13330.2012], ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɬɟɩɟɧɢ ɛɥɚɝɨɭɫɬɪɨɣɫɬɜɚ ɠɢɥɨɝɨ ɪɚɣɨɧɚ, ɥ/ɫɭɬ;  

N – ɪɚɫɱɟɬɧɨɟ ɱɢɫɥɨ ɠɢɬɟɥɟɣ ɜ ɠɢɥɨɣ ɡɚɫɬɪɨɣɤɟ, ɱɟɥ. 
 
Qcp.cym=ଶହ଴∙ଶଷ଴଴଴ଵ଴଴଴  =5500 ɦ3/ɫɭɬ. 
 
B cɭɬɤɢ ɧɚɢɛɨɥɶɲɟɝɨ ɢ ɧɚɢɦɟɧɶɲɟɝɨ ɜɨɞoɩɨɬɪɟɛɥɟɧɢɹ paɫɱɟɬɧɵɟ ɪɚɫɯɨɞɵ 

ɜɨɞɵ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ 
 

QɄQ ɦɚɤɫɫɭɬ  .max  ,                                                              (1.3) 
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QKQ ɦɢɧɫɭɬ  .min ,                                                                        (1.4) 

 
ɝɞɟ Ʉɫɭɬ.,ɦɚɤɫ. – ɦɚɤɫɢɦɚɥɶɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɫɭɬɨɱɧɨɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ  

ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ, ɩpɢɧɢɦaeɬɫɹ ɪaɜɧɵɦ Ʉɫɭɬ.,ɦɚɤɫ = 1,1 – 1,3; 
Ʉɫɭɬ.,ɦɢɧ. – ɦɢɧɢɦɚɥɶɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɫɭɬoɱɧɨɣ ɧepaɜɧɨɦepɧɨɫɬɢ 

ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ Ʉɫɭɬ.,ɦɢɧ. = 0,7-0,9. 
 
Qmax=1,3∙5500=7150 ɦ3/ɫɭɬ,  
Qmiɩ=0,7∙5500=3850  ɦ3/ɫɭɬ. 
 
Ɋɚɫɱɟɬɧɵɟ ɱɚɫɨɜɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ qɱ, ɦ3/ɱ, ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ 
 

,
24

ɫɭɬ.ɦɚɤɫ.
ɱ.ɦɚɤɫ.ɱ.ɦɚɤɫ.

Q
Ʉq                                                                              (1.5) 

,
24

ɫɭɬ.ɦɢɧ.
ɱ.ɦɢɧ.ɱ.ɦɢɧ.

Q
Ʉq                                                                                 (1.6) 

 
ɝɞɟ Ʉɱ – ɤɨɷɮɮɢɰɢɟɧɬ ɱacoɜɨɣ ɧepaɜɧɨɦɟɪɧɨɫɬɢ, ɤɨɬɨɪɵɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɚɦ 
 

,ɦɚɤɫ.ɦɚɤɫ.ɱ.ɦɚɤɫ. βαɄ  ,                                                                                 (1.7) 
 

,ɦɢɧ.ɦɢɧ.ɱ.ɦɢɧ. βαɄ  ,                                                                                     (1.8) 
 

ɝɞɟ   – ɤɨɷɮɮɢɰɢɟɧɬ, ɤoɬopɵɣ ɭɱɢɬɵɜɚɟɬ ɫɬɟɩɟɧɶ ɛɥɚɝɨɭɫɬɪɨɣɫɬɜɚ ɡɞɚɧɢɣ, 
ɪɟɠɢɦ ɪɚɛɨɬɵ ɩɪɟɞɩɪɢɹɬɢɣ ɢ ɞɪɭɝɢɟ ɭɫɥɨɜɢɹ, ɩɪɢɧɢɦɚɟɬɫɹ ɫɨɝɥɚɫɧɨ ɩ. 5.2 
[ɋɉ31.13330.2012] ɦɚɤɫ.=1,21,4; ɦɢɧ.=0,40,6;  

 – ɤɨɷɮɮɢɰɢɟɧɬ, ɤɨɬɨɪɵɣ ɭɱɢɬɵɜɚɟɬ ɱɢɫɥɨ ɠɢɬɟɥɟɣ ɜ ɧɚɫɟɥɟɧɧɨɦ ɩɭɧɤɬɟ, 
ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɬɚɛɥ.2 [ɋɉ 31.13330.2012], ɜɟɥɢɱɢɧɚ ɤɨɬopoɝɨ ɩɪɢ ɱɢɫɥɟɧɧɨɫɬɢ 
ɠɢɬɟɥɟɣ 23000 ɱɟɥ. ɫɨɫɬɚɜɥɹɟɬ   ɦɚɤɫ =1,196;   ɦɢɧ.=0,507.  

 
Kɱ.ɦɚɤc.=1,3∙1,196=1,55, 
 
Kɱ.ɦɢɧ.=0,5∙0,507=0,254, 
 
qɱ.ɦɚɤɫ=1,55∙ ଻ଵହ଴ଶସ =461,78 ɦ3/ɱ, 
 
qɱ.ɦuɧ=0,254∙ ଷ଼ହ଴ଶସ =40,75  ɦ3/ɱ. 
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1.3.2 Ɋɚɫɯɨɞ ɜɨɞɵ ɧɚ ɧɭɠɞɵ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ 

 
Ɋɟɠɢɦ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ ɧɚ ɩɪɟɞɩɪɢɹɬɢɹɯ ɫɭɦɦɢɪɭɟɬɫɹ ɢɡ ɪɟɠɢɦɨɜ 

ɩɨɬɪɟɛɥɟɧɢɹ ɝɪɭɩɩ ɩɨɬɪɟɛɢɬɟɥɟɣ ɧɚ ɧɟɦ. B ɩepɜɭɸ ɨɱɟɪɟɞɶ ɨɬ ɬɟɯɧɨɥɨɝɢɢ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɡɚɜɢɫɢɬ ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɧɭɠɞɵ. Ɋɟɠɢɦ 
ɩɨɬɪɟɛɥɟɧɢɹ ɜɨɞɵ ɧɚ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɵɟ ɧɭɠɞɵ ɪɚɛɨɬɧɢɤɨɜ ɩɪɟɞɩɪɢɹɬɢɹ 
ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɫɦɟɧɚɦ. ȼ ɩepɜɵɣ ɱɚɫ ɤɚɠɞɨɣ ɩɨɫɥɟɞɭɸɳɟɣ ɫɦɟɧɵ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨɬpeɛɥɟɧɢɟ ɜɨɞɵ ɧɚ ɩpɢɧɹɬɢɟ ɞɭɲɚ ɪɚɛɨɬɧɢɤɚɦɢ. 

ɑɢɫɥɨ ɪɚɛɨɬɚɸɳɢɯ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ ɫɨɫɬɚɜɥɹɟɬ 1500 ɱɟɥɨɜɟɤ, ɪɚɫɩɪɟɞɟɥɹɟɦ 
ɢɯ ɩɨ ɫɦɟɧɚɦ, ɢ ɩɪɢɧɢɦɚɟɦ ɩɨ 500 ɱɟɥɨɜɟɤ ɜ ɤɚɠɞɭɸ ɫɦɟɧɭ.  

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥ. Ⱥ.2 [ɋɉ30.13330.2016] ɧɨɪɦɵ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ ɧɚ 
ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɵɟ ɧɭɠɞɵ ɪɚɛɨɬɧɢɤɨɜ ɩpoɦɵɲɥɟɧɧɵɯ ɩpeɞɩɪɢɹɬɢɣ 
ɩɪɢɧɢɦɚɸɬ ɞɥɹ ɪɚɛɨɬɚɸɳɢɯ ɰɟɯɚɯ  qx=25 ɥ ɜ ɫɦɟɧɭ ɧɚ ɨɞɧɨɝɨ ɱɟɥɨɜɟɤɚ.  

ȼ ɯɨɥɨɞɧɵɯ ɰɟɯɚɯ ɨɛɴɟɦ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ ɞɥɹ 8-ɦɢ ɱɚɫɨɜɨɣ ɫɦɟɧɵ, 
ɦ3/ɫɦɟɧɚ, ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ 

 

,
1000.

ɯɯ
ɩɯ

nqQ 
                                               (1.9) 

 
ɝɞɟ nɯ – ɤɨɥɢɱɟɫɬɜɨ ɥɸɞɟɣ, ɪɚɛɨɬɚɸɳɢɯ ɜ ɯɨɥɨɞɧɵɯ ɰɟɯɚɯ ɡɚ ɨɞɧɭ ɫɦɟɧɭ, ɱɟɥ. 
 

Qx-n  = 
ହ଴଴∙ଶହଵ଴଴଴ = 12,5 ɦ3/ɫɦɟɧɚ. 

 
Ɋɚɫɯɨɞ ɜɨɞɵ ɧɚ ɩpɢɧɹɬɢɟ ɞɭɲɚ pɚɛɨɬɧɢɤɚɦɢ, ɦ3/ɱ, ɨɩpeɞɟɥɹɟɦ ɩɨ ɮopɦɭɥɟ 
 

,
375,0

. 
ɞɭɲ

ɞɭɲ
N

Q



                                                                                   

(1.10) 

 
ɝɞɟ Nɞɭɲ – ɱɢɫɥo ɩɨɥɶɡɭɸɳɢɯɫɹ ɞɭɲɟɦ ɜ ɞɚɧɧɭɸ ɫɦeɧɭ; 
ɑ - ɤɨɥɢɱecɬɜo ɱɟɥɨɜɟɤ, ɩɪɢɯɨɞɹɳɢɯɫɹ ɧɚ oɞɧɭ ɞɭɲeɜɭɸ ɫeɬɤɭ. 
 

Qɞɭɲ. = ଴,ଷ଻ହ∙ଶ଴଴଼ = 9,4 ɦ3/ɱ. 
 

1.3.3 Ɋɚɫɯɨɞɵ ɜɨɞɵ ɧɚ ɤɨɦɦɭɧɚɥɶɧɵɟ ɧɭɠɞɵ ɝɨɪɨɞɚ 
 
Cpeɞɧɟɫɭɬɨɱɧɨɟ ɩɨɬpeɛɥɟɧɢɟ ɜɨɞɵ ɧɚ ɩɨɥɢɜɤɭ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ 

ɨɬ ɩɨɤɪɵɬɢɹ ɬɟɪɪɢɬɨɪɢɢ, ɫɩɨɫɨɛɚ ɩɨɥɢɜɤɢ, ɜɢɞɚ ɡɟɥɟɧɵɯ ɧɚɫɚɠɞɟɧɢɣ, 
ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭcɥoɜɢɣ ɢ ɞɪ. 
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Pacɯɨɞ ɜɨɞɵ ɧɚ ɩɨɥɢɜɤɭ Qɩɨɥɢɜ, ɦ3/ɫɭɬ, ɡaɜɢɫɢɬ oɬ ɪɚɫɱɟɬɚ ɧɚ ɨɞɧɨɝɨ ɠɢɬɟɥɹ 
ɩɨ ɬɚɛɥ.3 [ɋɉ 31.13330.2012]- 30ɥ/(ɱɟɥ·ɫɭɬ) ɢ ɨɩpeɞɟɥɹɟɬɫɹ, ɩɨ ɮopɦɭɥɟ 

 
,

1000
50  NQɩɨɥɢɜ                                                     (1.11) 

 
ɝɞɟ N – ɤɨɥɢɱɟɫɬɜɨ ɠɢɬeɥɟɣ ɜ ɧɚɫeɥeɧɧɨɦ ɩɭɧɤɬe, ɱɟɥ. 
 

Qɩɨɥɢɜ=
ଷ଴∙ଶଶ଴଴଴ଵ଴଴଴ = 660 ɦ3/ɫɭɬ. 

 
ɉpɢɧɢɦɚeɦ ɨɞɧɭ ɩɨɥɢɜɤɭ ɡɚ ɫɭɬɤɢ ɩɪɨɞɨɥɠɢɬeɥɶɧɨɫɬɶɸ 8 ɱ, ɪeɠɢɦ 

ɩɨɥɢɜɨɱɧɨɝɨ ɜɨɞɨɩɨɬɪeɛɥeɧɢɹ - ɪɚɜɧɨɦeɪɧɵɣ. 
 
1.3.4 Ɋaɫɯɨɞɵ ɜɨɞɵ ɧɚ ɩɨɠɚɪɨɬɭɲeɧɢe 
 
Paɫɯɨɞ ɜoɞɵ ɧɚ ɧɚɪɭɠɧɨɟ ɩɨɠaɪoɬɭɲɟɧɢɟ ɢ ɤoɥɢɱɟɫɬɜo oɞɧoɜɪɟɦɟɧɧɵɯ 

ɩɨɠɚɪɨɜ ɜ ɧɚɫɟɥɟɧɧɨɦ ɩɭɧɤɬɟ ɩɪɢɧɢɦɚɟɦ ɩo ɬɚɛɥ. 1 [ɋɉ 8.13130.2009]. ɉɪɢ 
ɡɚɫɬɪɨɣɤɟ ɧaɫɟɥɟɧɧɨɝɨ ɩɭɧɤɬɚ ɡɞaɧɢɹɦɢ ɜɵɫɨɬɨɣ ɛɨɥɟɟ 3-ɯ ɷɬaɠɟɣ ɫ 
ɱɢɫɥɟɧɧɨɫɬɶɸ ɧaɫɟɥɟɧɢɹ ɛoɥɟɟ 10000. ɱɟɥɨɜɟɤ ɩɪɢɧɢɦɚɟɦ ɞɜɚ oɞɧoɜɪɟɦɟɧɧɵɯ 
ɩɨɠɚɪɚ ɫ ɪɚɫɯɨɞɨɦ ɜɨɞɵ ɧɚ oɞɢɧ ɩoɠaɪ – 15 ɥ/ɫ. 

 
1.3.5 Ɋaɫɯɨɞ ɜɨɞɵ ɧɚ ɧɭɠɞɵ  ɦeɫɬɧɨɣ ɩpoɦɵɲɥɟɧɧɨɫɬɢ 
 
Paɫɯɨɞ ɜɨɞɵ ɧɚ ɦecɬɧɭɸ ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ ɨɩpeɞɟɥɹɟɬɫɹ ɩɨ ɮopɦɭɥɟ 
 

,0,1 ɫɭɬ.ɦɚɤɫɦ.ɩɪ
QQ  ,                                                   (1.12) 

 
Qɦ.ɩɪ =0,1∙7150= 715 ɦ3/ɫɭɬ. 
 
1.4 Ɋɟɠɢɦ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ ɜ ɬɟɱɟɧɢɢ ɫɭɬɨɤ 
 
B ɬɟɱɟɧɢɢ ɫɭɬoɤ ɩɢɬɶɟɜɚɹ ɜɨɞɚ ɪɚɫɯɨɞɭɟɬɫɹ ɫ ɤɨɥɟɛɚɧɢɹɦɢ. ɋoɫɬɚɜɥɹɟɬɫɹ 

ɝɪɚɮɢɤ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ ɜ ɬɟɱeɧɢɢ ɫɭɬoɤ ɞɥɹ ɝɢɞɪɚɜɥɢɱeɫɤoɝo ɪɚɫɱeɬɚ 
ɜɨɞɨɩɪɨɜɨɞɧɨɣ ɫɟɬɢ ɢ ɫɨɨɪɭɠɟɧɢɣ. 

Ɋɟɡɭɥɶɬɚɬɵ ɪaɫɱeɬa ɜoɞoɩɨɬɪeɛɥeɧɢɹ ɩɨ ɱɚɫɚɦ ɫɭɬoɤ ɩɪɢɜeɞeɧɵ ɜ 
ɩɪɢɥoɠɟɧɢɢ A.



 

ɉo ɞɚɧɧɵɦ ɬɚɛɥɢɰɵ 1 ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ ɱɟɪɬɢɦ ɝɪɚɮɢɤ ɜɨɞɨɩɨɬɪeɛɥɟɧɢɹ 
ɧɚɫeɥɟɧɧɨɝɨ ɩɭɧɤɬɚ ɢ ɩɪɨɦɵɲɥeɧɧɵɯ ɩɪeɞɩɪɢɹɬɢɣ ɩɨ ɱɚɫɚɦ ɫɭɬɨɤ, ɪɢɫɭɧɨɤ 1.1. 

 

 
Ɋɢɫɭɧɨɤ 1.1 – ɋɨɜɦɟɳɟɧɧɵɣ ɝɪɚɮɢɤ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ ɝɨɪɨɞɚ, ɩɨɞɚɱɢ ɜɨɞɵ ɧɚɫɨɫɚɦɢ ɇɋ-I ɢ 

ɩɨɞɚɱɢ ɜɨɞɵ ɩɨɬɪɟɛɢɬɟɥɸ ɧɚɫɨɫɚɦɢ ɇɋ-II. 
 
Ɉɩɪeɞɟɥɹɟɦ ɪeɝɭɥɢɪɭɸɳɭɸ eɦɤɨɫɬɶ ɛaɤɚ Ɋɑȼ, ɪaɫɱeɬ ɩɪɢɜɟɞɟɧ ɜ 

ɩɪɢɥɨɠɟɧɢɢ Ȼ. 
ɉɨɥɧɵɣ ɨɛɴɟɦ ɪɟɡɟɪɜɭɚɪɨɜ ɱɢɫɬɨɣ ɜɨɞɵ, WɊɑȼ, ɦ3, oɩɪeɞeɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ 
 

ɩɨɠɧɫɨɛɪɟɝɪɱɜ WWWW  .  ,        (1.13) 
 
ɝɞɟ Wpeɝ – ɪɟɝɭɥɢɪɭɸɳɢɣ ɨɛɴeɦ ɜɨɞɵ ɜ ɪeɡeɪɜɭɚɪe; 

Wcoɛ.ɧ– oɛɴɟɦ ɜɨɞɵ ɧɚ ɫɨɛɫɬɜeɧɧɵɟ ɧɭɠɞɵ ɫɬɚɧɰɢɢ; 
Wɩoɠ – ɧɟɩɪɢɤɨɫɧɨɜɟɧɧɵɣ ɡɚɩɚɫ ɜɨɞɵ ɧɚ ɬɭɲɟɧɢɟ ɩɨɠɚɪɚ. 

 
Ɉɛɴeɦ ɪeɝɭɥɢɪɭɸɳɟɣ eɦɤɨɫɬɢ ɪeɡeɪɜɭɚɪɚ ɫɨɫɬɚɜɥɹeɬ 11,57% ɫɭɬɨɱɧɨɝɨ 

ɪɚɫɯɨɞɚ ɜɨɞɵ: 
 
Wpeɝ=

ଵଵ,ହ଻∙଼ହଽ଴,ଽଽଵ଴଴ =993,9ɦ3.                  (1.14) 
 
ɇeɩɪɢɤɨɫɧɨɜeɧɧɵɣ ɩpoɬɢɜɨɩoɠɚɪɧɵɣ ɨɛɴɟɦ Wɩɨɠ ɪɚccɱɢɬɵɜɚeɬɫɹ ɢɫɯɨɞɹ 

ɢɡ ɭɫɥɨɜɢɹ ɬɭɲɟɧɢɹ ɪɚɫɱɟɬɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɨɞɧɨɜɪɟɦɟɧɧɵɯ ɩɨɠɚɪɨɜ n ɜ ɬɟɱɟɧɢɟ 
ɜɫɟɝɨ ɜɪeɦɟɧɢ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ Ɍɩɨɠ ɢ ɨɩɪɟɞeɥɹeɬɫɹ ɩɨ ɮɨɪɦɭɥe 

  
ɩɪɩɩɪɩɩɧɩɧɩɨɠɩɨɠ qnqnTW

....
6,3   ,                                               (1.15) 
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ɝɞɟ n–ɤɨɥɢɱeɫɬɜɨ ɩɨɠɚɪɨɜ ɜ ɧɚɫeɥeɧɧɨɦ ɩɭɧɤɬe ɢ ɧɚ ɩɪɨɦɵɲɥeɧɧɨɦ 
ɩɪɟɞɩɪɢɹɬɢɢ, ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɬɚɛɥɢɰɟ 1 [ɋɉ 8.13130.2009];  

  q–ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɬɭɲeɧɢɟ ɨɞɧɨɝɨ ɩɨɠɚɪɚ, ɜ ɧɚɫeɥeɧɧɨɦ ɩɭɧɤɬe ɢ ɧɚ 
ɩɪɨɦɵɲɥeɧɧɨɦ ɩɪeɞɩɪɢɹɬɢɢ, ɩɪɢɧɢɦɚeɬɫɹ ɩɨ ɬɚɛɥɢɰɟ 2 [ɋɉ 8.13130.2009];  

  Ɍɩɨɠ –ɜɪeɦɹ ɬɭɲeɧɢɹ ɨɞɧɨɝɨ ɩɨɠapa, 3 ɱ. 
 

Wnoɠ=3∙3,6∙(2∙15+1+15)=496,8 ɦ3. 
 
5% ɨɬ Qɫɭɬ.ɦɚɤɫ ɫɨɫɬɚɜɥɹeɬ ɨɛɴɟɦ ɪeɝɭɥɢɪɭɸɳeɣ eɦɤɨɫɬɢ ɪeɡeɪɜɭɚɪɚ ɧɚ 

ɫɨɛɫɬɜeɧɧɵɟ ɧɭɠɞɵ ɫɬaɧɰɢɢ, ɤoɬoɪɵɣ oɩɪeɞeɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥe 
 

,.. 05,0 ɦɚɤɫɫɭɬɧɫɨɛ QW                                             (1.16) 
 
Wɫɨɛ.ɧ=0,05∙8590,99=429,5 ɦ3

  
ɉɨɥɧɵɣ ɨɛɴɟɦ ɪɟɡɟɪɜɭɚɪɨɜ ɱɢɫɬɨɣ ɜɨɞɵ ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ (1.13) 

 
Wpɱɜ=993,9+496,8+429,5=1920,2 ɦ3

 
 
ɉɪɢɧɢɦɚɸ 2 ɪɟɡɟɪɜɭɚɪɚ ɨɛɴɟɦɨɦ ɩɨ 1000 ɦ3 ɤɚɠɞɵɣ. Ɋɚɡɦɟɪɵ ɬɢɩɨɜɨɝɨ 

ɪɟɡɟɪɜɭɚɪɚ – 18×12×4,8 ɦ. 
 
1.5 Ƚɢɞɪɚɜɥɢɱecɤɢɣ ɪɚcɱeɬ ɜɨɞɨɩɪɨɜɨɞɧɨɣ ceɬɢ 

 
Ȼɟɫɩɟɪɟɛɨɣɧɚɹ ɩɨɞɚɱɚ ɜɨɞɵ ɩɨɬɪɟɛɢɬɟɥɹɦ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɡɚ ɫɱɟɬ 

ɭɫɬɪɨɣɫɬɜɚ ɤɨɥɶɰɟɜɨɣ ɫɟɬɢ. 
Ɉɫɧɨɜɧɚɹ ɦɚɝɢɫɬɪɚɥɶɧɚɹ ɫɟɬɶ ɫɨɫɬɨɢɬ ɢɡ 5 ɤɨɥɟɰ, ɟɟ ɤɨɧɮɢɝɭɪɚɰɢɹ 

ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫ. 1.2 – 1.3. Ɇɟɬɨɞɨɦ Ʌɨɛɨɱɟɜɚ-Ʉɪɨɫɫɚ ɩɪɨɢɡɜɟɞɟɦ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɦɚɝɢɫɬɪɚɥɶɧɨɣ ɫɟɬɢ. 

 
1.5.1 Ɋɚcɱeɬɧɚɹ cɯɟɦɚ ɨɬɞɚɱɢ ɜɨɞɵ ɩɨɬɪɟɛɢɬɟɥɸ 
 
Ʉɚɠɞɵɣ ɭɱɚɫɬɨɤ ɫɟɬɢ ɨɬɞɚɟɬ ɩɨɫɬɨɹɧɧɵɣ ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ qɭɞ, ɥ/(ɫɦ), 

ɤɨɬɨɪɵɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ  
 

),/(, ɦɫɥ
l

QQ
q ɫɨɫɪ

ɭɞ 



                                                   (1.17) 

 
ɝɞɟ qɭɞ – ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ 1 ɦɟɬɪ ɫɟɬɢ, ɥ/(ɫɦ);  

Q – ɨɛɳɢɣ ɪɚɫɯoɞ ɜoɞɵ, ɥ/ɫ; 
Qɫɨɫɪ – ɫɨɫɪɟɞɨɬɨɱɟɧɧɵɣ ɪɚɫɯɨɞ, ɤɨɬɨɪɵɣ ɨɬɛɢɪɚɟɬɫɹ  ɩɪɟɞɩɪɢɹɬɢɟɦ, ɥ/ɫ; 

     l  – ɫɭɦɦɚɪɧɚɹ ɞɥɢɧɚ ɭɱɚɫɬɤɨɜ ɦɚɝɢɫɬɪɚɥɶɧɨɣ ɜɨɞɨɩɪɨɜɨɞɧɨɣ ɫɟɬɢ, ɦ. 
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ȼ ɫɭɦɦɭ ɞɥɢɧ ∑L ɧɟ ɜɤɥɸɱɚɸɬɫɹ ɭɱɚɫɬɤɢ ɫɟɬɢ, ɤɨɬɨɪɵɟ ɩɪɨɯɨɞɹɬ ɱɟɪɟɡ 
ɬɟɪɪɢɬɨɪɢɢ, ɢɡ ɤɨɬɨɪɵɯ ɧɟ ɨɬɛɢɪɚɟɬɫɹ ɜɨɞɚ, ɚ ɬɚɤɠɟ ɱɟɪɟɡ ɬɟɪɪɢɬɨɪɢɢ ɫ 
ɨɞɧɨɫɬɨɪɨɧɧɢɦ ɨɬɛɨɪɨɦ ɜɨɞɵ.  

ɍɞɟɥɶɧɵɟ ɨɬɛɨɪɵ ɨɩɪɟɞɟɥɹɸɬ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɥɨɬɧɨɫɬɢ ɧɚɫɟɥɟɧɢɹ 
(ɷɬɚɠɧɨɫɬɢ ɡɚɫɬɪɨɣɤɢ) ɢ ɫɬɟɩɟɧɢ ɫɚɧɢɬɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɨɝɨ  ɛɥɚɝoɭɫɬɪɨɣɫɬɜɚ 
ɡɞɚɧɢɣ.  

Ɉɩɪɟɞɟɥɢɦ ɩɭɬɟɜɵɟ ɨɬɛɨɪɵ ɜɨɞɵ qɩɭɬ, ɥ/ɫ, ɢɡ ɤɚɠɞɨɝɨ ɭɱɚɫɬɤɚ ɫɟɬɢ, ɡɧɚɹ 
ɭɞɟɥɶɧɵɣ ɨɬɛoɪ  

 
,Lqq ɭɞɩɭɬ                (1.18) 

 
ɝɞɟ L — ɞɥɢɧɚ ɭɱɚɫɬɤɚ, ɦ. 

 
ɉɪɢɧɢɦɚɟɦ, ɱɬɨ ɜɨɞɚ ɨɬɛɢɪɚɟɬɫɹ ɢɡ ɫɟɬɢ ɜ ɜɢɞɟ ɫɨɫɪɟɞɨɬɨɱɟɧɧɵɯ ɪɚɫɯɨɞɨɜ 

ɜ ɭɡɥɚɯ  ɫɟɬɢ. ɍɡɥɨɜɨɣ ɪɚɫɯɨɞ  ɪɚɜɟɧ ɩɨɥɨɜɢɧɟ ɫɭɦɦɵ ɩɭɬɟɜɵɯ ɪɚɫɯɨɞoɜ 
ɭɱɚɫɬɤɨɜ, ɤɨɬɨɪɵɟ ɩɪɢɦɵɤɚɸɬ ɤ ɭɡɥɭ. ȼ ɬɚɤɨɦ ɫɥɭɱɚɟ ɬɚɤɠɟ ɭɱɢɬɵɜɚɟɬɫɹ 
ɫɨɫɪɟɞɨɬoɱɟɧɧɵɣ ɪɚɫɯɨɞ. 

 
ɍɡɥɨɜɨɣ ɪɚɫɯoɞ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

./,
2

ɫɥ
q

q ɩɭɬ
ɭɡɥ


                                                                        (1.19) 

 
ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɜɨɞɨɪɚɡɛɨɪɟ oɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ 
 
qyɞ=ସ଻଼,ସ଺ିଵ,଻ଽଵସ଻ଽଽ,ହ∙ଷ,଺ = Ͳ,ͲͲͺͻ,ɥ/(ɫ-ɦ)

  
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɭɬɟɜɵɯ ɢ ɭɡɥɨɜɵɯ ɪɚɫɯɨɞɨɜ ɩɪɢɜɟɞɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ 

ȼ. 
 

1.5.2 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɫɟɬɢ 
 
Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɫɟɬɢ ɩɪɨɢɡɜɨɞɢɦ ɩɨ ɬɚɛɥɢɰɚɦ Ɏ.Ⱥ. ɒeɜɟɥɟɜɚ. 
Ʉɨɥɶɰɟɜɭɸ ɫɟɬɶ ɩɪɨɟɤɬɢɪɭɟɦ ɢɡ ɫɬɚɥɶɧɵɯ ɬɪɭɛ ɩɨ ȽɈɋɌ 3262-2001*.  
Ɋɚɫɱɟɬɧɵɟ ɫɥɭɱɚɢ ɪɚɛɨɬɵ ɫɟɬɢ – ɜ ɱɚɫ ɧɚɢɛɨɥɶɲɟɝɨ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ ɢ ɩɪɢ 

ɩɨɠɚɪɟ ɜ ɱɚɫ ɧɚɢɛɨɥɶɲɟɝɨ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ. Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɫɥɭɱɚɟɜ 
ɩɪɢɜɟɞɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɹɯ Ƚ, Ⱦ, ɫɯɟɦɵ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɩɪɢɜɟɞɟɧɵ ɧɚ 
ɪɢɫɭɧɤɟ 1.2 ɢ 1.3. 

ɉɪɟɞɜɚɪɢɬɟɥɶɧɨɟ ɩɨɬɨɤɨɪɚɫɩɪɟɞɟɥɟɧɢɟ 
ɉɪɢ ɤɨɧɮɢɝɭɪɚɰɢɢ ɫɟɬɢ ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ ɡɚɞɚɧɧɵɟ ɜɟɥɢɱɢɧɵ 

ɨɬɛɨɪɨɜ ɜɨɞɵ ɢ ɭɞɨɜɥɟɬɜɨɪɢɬɶ ɭɫɥɨɜɢɹ ɛɚɥɚɧɫɚ ɪɚɫɯɨɞɨɜ ɜ ɭɡɥɚɯ: ɫɭɦɦɚ 
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ɪɚɫɯɨɞɨɜ, ɩɨɞɯɨɞɹɳɢɯ ɤ ɭɡɥɭ, ɪɚɜɧɚ ɫɭɦɦɟ ɪɚɫɯɨɞɨɜ, ɜɤɥɸɱɚɹ ɭɡɥɨɜɨɣ ɨɬɛɨɪ, 
ɨɬɜɨɞɢɦɵɯ ɨɬ ɧɟɝɨ, ɬ. ɟ. ∑Q ɭɡɥɚ = 0 

ȼ ɫɥɭɱɚɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɜɨɞɨɪɚɡɛɨɪɚ (8 ɱ.) ɝɨɪɨɞ ɩɨɬɪɟɛɥɹɟɬ 131,77 ɥ/ɫ, ɢɡ 
ɤɨɬɨɪɵɯ 0,5 ɥ/ɫ ɨɬɛɢɪɚɟɬ ɩɪɟɞɩɪɢɹɬɢɟ ɢɡ ɭɡɥɚ №3. 

 
 
 

 
Ɋɢɫɭɧɨɤ 1.2 – ɋɯɟɦɚ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɤɨɥɶɰɟɜɨɣ ɫɟɬɢ ɜ ɱɚɫ ɧɚɢɛɨɥɶɲɟɝɨ 

ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ 
 

 
ɉɪɢ ɩɨɠɚɪɟ ɜ ɱɚɫ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɜɨɞɨɪɚɡɛɨɪɚ ɜɟɫɶ ɪɚɫɯɨɞ ɜɨɞɵ 

ɫɨɫɬɚɜɥɹɟɬ: Q=131,77+2∙15=161,77 ɥ/ɫ ɢ ɩɨɫɬɭɩɚɟɬ ɜ ɭɡɟɥ 1 ɨɬ ɇɋ-2.  
ɉɨɠɚɪɵ ɩɪɨɢɫɯɨɞɹɬ ɜ ɭɡɥɚɯ 1 ɢ 3. 
ɍɞɟɥɶɧɵɟ ɢ ɫɨɫɪɟɞɨɬɨɱɟɧɧɵɟ ɨɬɛɨɪɵ ɜɨɞɵ ɩɪɟɞɩɪɢɹɬɢɟɦ ɜ ɞɚɧɧɨɦ 

ɪɚɫɱɟɬɧɨɦ ɫɥɭɱɚɟ ɬɚɤɢɟ ɠɟ, ɤɚɤ ɢ ɜ ɫɥɭɱɚɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɜɨɞɨɪɚɡɛɨɪɚ. 
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Ɋɢɫɭɧɨɤ 1.3 – ɋɯɟɦɚ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɤɨɥɶɰɟɜɨɣ ɫɟɬɢ ɩɪɢ ɩɨɠɚɪɟ ɜ ɱɚɫ ɧɚɢɛɨɥɶɲɟɝɨ 

ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ 
 
 

2 Ɋɚɫɱɟɬ ɜɨɞɨɡɚɛɨɪɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɢɯ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ 
 
2.1 ȼɵɛɨɪ ɬɢɩɚ ɜɨɞɨɡɚɛɨɪɧɨɝɨ ɫɨɨɪɭɠɟɧɢɹ 

 
ɉɪɢɧɢɦɚɟɦ ɜɨɞɨɡɚɛɨɪɧɨɟ ɫɨɨɪɭɠɟɧɢɟ ɩɥɚɜɭɱɟɝɨ ɬɢɩɚ, ɩɪɟɞɫɬɚɜɥɹɸɳɟɟ 

ɫɨɛɨɣ ɧɚɫɨɫɧɭɸ ɫɬɚɧɰɢɸ, ɢɫɯɨɞɹ ɢɡ ɝɢɞɪɨɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɨɡɟɪɚ.  
ȼ ɫɨɫɬɚɜ ɜɨɞɨɡɚɛɨɪɚ ɜɯɨɞɹɬ: ɜɨɞɨɩɪɢɟɦɧɨɟ ɭɫɬɪɨɣɫɬɜɨ, ɪɟɥɶɫɨɜɵɟ ɩɭɬɢ ɞɥɹ 

ɟɝɨ ɩɟɪɟɦɟɳɟɧɢɹ, ɧɚɩɨɪɧɵɣ ɜɨɞɨɜɨɞ ɫ ɩɚɬɪɭɛɤɚɦɢ, ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɱɟɪɟɡ 
ɨɩɪɟɞɟɥɟɧɧɵɟ ɪɚɫɫɬɨɹɧɢɹ, ɷɥɟɤɬɪɢɮɢɰɢɪɨɜɚɧɧɚɹ ɥɟɛɟɞɤɚ.  

ȼɨɞɨɩɪɢɟɦɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɫɨɫɬɨɢɬ ɢɡ ɬɟɥɟɠɤɢ, ɧɚ ɤɨɬɨɪɨɣ ɫɦɨɧɬɢɪɨɜɚɧ 
ɧɚɫɨɫ ɫɨ ɜɫɚɫɵɜɚɸɳɢɦ ɜɨɞɨɜɨɞɨɦ, ɨɛɪɚɬɧɵɣ ɤɥɚɩɚɧ ɢ ɜɨɞɨɩɪɢɟɦɧɚɹ ɫɟɬɤɚ, ɢɥɢ 
ɪɵɛɨɡɚɝɪɚɞɢɬɟɥɶ. ɇɚ ɬɟɥɟɠɤɟ ɫɦɨɧɬɢɪɨɜɚɧɚ ɬɚɤɠɟ ɜɚɤɭɭɦ-ɧɚɫɨɫɧɚɹ ɭɫɬɚɧɨɜɤɚ ɢ 
ɩɚɜɢɥɶɨɧ ɨɛɥɟɝɱɟɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ. 

ɉɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɧɚɫɨɫɧɭɸ ɫɬɚɧɰɢɸ ɧɚ ɲɚɫɫɢ ɫ ɩɧɟɜɦɚɬɢɱɟɫɤɨɣ 
ɯɨɞɨɜɨɣ ɱɚɫɬɶɸ (ɨɞɧɨɨɫɧɵɣ ɢɥɢ ɞɜɭɯɨɫɧɵɣ ɩɪɢɰɟɩ) ɢɥɢ ɧɚ ɫɚɥɚɡɤɚɯ (ɩɪɢɰɟɩ 
ɫɚɧɧɨɝɨ ɬɢɩɚ); ɨɛɨɪɭɞɭɸɬ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɦ ɢɥɢ ɞɜɢɝɚɬɟɥɟɦ ɜɧɭɬɪɟɧɧɟɝɨ 
ɫɝɨɪɚɧɢɹ. ȼɨɞɨɩɪɢɟɦɧɢɤ ɩɨɞɧɢɦɚɟɬɫɹ ɢ ɨɩɭɫɤɚɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɫɩɟɰɢɚɥɶɧɨɣ 
ɥɟɛɟɞɤɢ, ɧɚɯɨɞɹɳɟɣɫɹ ɜ ɤɨɦɩɥɟɤɬɟ ɫ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɟɣ. 
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2.2 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɜɨɞɨɡɚɛɨɪɚ 
 
2.2.1 Ɋɚɫɱɟɬ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɨɞɧɨɣ ɤɚɦɟɪɵ ɜɨɞɨɩɪɢɟɦɧɨɝɨ 

ɤɨɥɨɞɰɚ 
 

Ɋɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ , ɦ3/ɫ ɩɪɢ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɜɨɞɨɡɚɛɨɪɚ 
ɪɚɜɟɧ 8600 ɦ3/ɫɭɬ =0,01 ɦ3/ɫ. 

 
 
 

 
2.3 Ɋɚɫɱɟɬ ɫɨɪɨɡɚɞɟɪɠɢɜɚɸɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
2.3.1  Ɋɚɫɱɟɬɧɵɟ ɩɚɪɚɦɟɬɪɵ ɫɨɪɨɡɚɞɟɪɠɢɜɚɸɳɢɯ ɪɟɲɟɬɨɤ 

 
Ɍɪɟɛɭɟɦɚɹ ɩɥɨɳɚɞɶ (ɦ2) ɜɨɞoɩɪɢɟɦɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ɨɞɧɨɣ ɫɟɤɰɢɢ '  - ɞɥɹ 

ɧɨɪɦɚɥɶɧɨɝɨ peɠɢɦɚ paɛɨɬɵ ɜɨɞɨɡɚɛɨɪɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ 
 

,' 121

V
QKK 

                 (2.1) 

 
ɝɞɟ Ʉ1 - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜaɸɳɢɣ ɫɬeɫɧeɧɢɟ ɜɨɞɵ ɩpocɜɟɬɨɦ ɪɟɲɟɬɤɢ, ɨɧ 
ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ Ʉ1=1,25; 

Ʉ2 - ɪɚɫɱɟɬɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ,  ɭɱɢɬɵɜɚɸɳɢɣ ɫɬɟɫɧɟɧɢɟ ɨɬɜɟɪɫɬɢɣ ɫɬɟɪɠɧɹɦɢ 
ɫɨɛɫɬɜɟɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ Ʉ2=1,2; 

V – ɫɤɨɪɨɫɬɶ ɜɨɞɵ,  ɜɬɟɤɚɸɳɟɣ ɜ ɜɨɞɨɩɪɢɟɦɧɵɟ  ɨɬɜɟɪɫɬɢɹ, ɦ/ɫ 
 
Ʉɨɷɮɮɢɰɢɟɧɬ cɬeɫɧɟɧɢɹ ɪɟɲɟɬɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

,)(
2 a

caK 
                                           (2.2) 

 
ɝɞɟ a – ɩɪɨɡɨɪ ɪɟɲɟɬɤɢ,  ɩɪɢɧɢɦɚɟɬɫɹ (50 – 100 ɦɦ); 

c – ɬɨɥɳɢɧɚ ɫɬɟɪɠɧɟɣ  ɪɟɲɟɬɤɢ ɩɪɢɧɢɦɚɟɬɫɹ (10 ɦɦ). 
 

.2,1
50

)1050(
2 


K  

 
Ⱦɨɩɭɫɬɢɦɭɸ ɫɤɨɪɨɫɬɶ ɜ ɩɪɨɡɨɪɚɯ ɪɟɲɟɬɤɢ ɞɥɹ ɡɚɬɨɩɥɟɧɧɵɯ 

ɜɨɞɨɩɪɢɟɦɧɢɤɨɜ ɩɪɢ ɫɪɟɞɧɢɯ ɢɥɢ ɬɹɠɟɥɵɯ ɭɫɥɨɜɢɹɯ ɡɚɛɨɪɚ ɜɨɞɵ, ɧɟ ɭɱɢɬɵɜɚɹ 
ɬɪɟɛɨɜɚɧɢɹ ɪɵɛɨɡɚɳɢɬɵ ɩɪɢɧɢɦɚɸɬ ɪɚɜɧɨɣ 0,3÷0,1 ɦ/ɫ. 

 

' = 
ଵ,ଶହ∙ଵ,ଶ∙଴,ଵ଴,ଷ  =0,75 
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ɉɪɢɧɢɦɚɟɦ ɬɢɩɨɜɭɸ ɪɟɲɟɬɤɭ ɫ ɩɥoɳɚɞɶɸ 0,8 ɦ2, ɲɢɪɢɧɨɣ ɜɨɞɨɩɪɢɟɦɧɵɯ 

ɨɬɜɟɪɫɬɢɣ 0,8 ɦ ɢ ɞɥɢɧɨɣ 1 ɦ. ɒɢɪɢɧɚ ɪɚɦɵ  ɪɟɲɟɬɤɢ 930 ɦɦ ɩɨ ɧɚɪɭɠɧɨɦɭ 
ɨɛɦɟɪɭ, ɞɥɢɧɚ 1100 ɦɦ. Ɉɛɳɚɹ ɜɵɫɨɬɚ ɪeɲeɬɤɢ 1250 ɦɦ, ɬɨɥɳɢɧɚ ɢ ɲɢpɢɧɚ 
ɫɬepɠɧɹ ɢɡ ɩɨɥɨɫɨɜɨɣ ɫɬɚɥɢ 6ɯ50 ɦɦ. ȼɵɫɨɬɤɚ ɭɝɨɥɤɚ (ɲɜɟɥɥɟɪɚ) ɪɚɦɵ peɲɟɬɤɢ 
80 ɦɦ. Ɇacca ɪeɲeɬɤɢ 52 ɤɝ. 

 
 

2.4 Ɋɚɫɱɟɬ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɇɋ I 
 
Ɋɚɡɦɟɪɵ (ɞɢɚɦɟɬɪ) ɜcaɫɵɜaɸɳɢɯ ɬɪɭɛ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɪɚɫɱɟɬɧɨɦɭ ɪɚɫɯɨɞɭ 

ɩɪɢ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ ɪɚɛoɬɵ ɜɨɞɨɡɚɛɨɪɚ ɢ ɫɤɨɪɨɫɬɢ ɞɜɢɠeɧɢɹ ɜoɞɵ ɜ ɬɪɭɛɚɯ: 
 

,4
V
QD






                                            (2.3) 

 
ɝɞɟ Q – ɪɚɫɱɟɬɧɵɣ ɪɚɫɯoɞ; 

V – ɞɨɩɭɫɬɢɦɚɹ ɪɚɫɱɟɬɧɚɹ ɫɤɨɪoɫɬɶ  ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ. Ⱦɥɹ ɜɫɚɫɵɜɚɸɳɢɯ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɧɚɫɨɫɧɵɯ ɫɬɚɧɰɢɣ Vɜɫ = 0,88 ɦ/ɫ ɢ ɞɥɹ ɧɚɩɨɪɧɵɯ Vɧɚɩ = 1,7 ɦ/ɫ. 

 
Ʉɨɥɢɱɟɫɬɜo ɜɫɚɫɵɜɚɸɳɢɯ ɥɢɧɢɣ ɧɚ ɧɚɫɨɫɧɵɯ ɫɬɚɧɰɢɹɯ ɩɟɪɜɨɣ ɢ ɜɬɨɪɨɣ 

ɤɚɬɟɝɨɪɢɢ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɟɟ ɞɜɭɯ. 
 
Ⱦɢɚɦɟɬɪ ɜɫɚɫɵɜɚɸɳɢɯ ɬɪɭɛoɩɪɨɜɨɞɨɜ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ: 
 

Dɜɫ =ට ସ∙଴,ଵଷ,ଵସ∙ଵ,ଵ =0,35 ɦ =350 ɦɦ, 

 
Ⱦɢɚɦɟɬɪ ɧɚɩɨɪɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ 

ɜɨɞɵ ɢ ɩɨ 100% ɪɚɫɱɟɬɧɨɦɭ ɪɚɫɯɨɞɭ ɩɪɢ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɜɨɞɨɡɚɛɨɪɚ. 
 
Ⱦɢɚɦɟɬɪ ɧɚɩɨɪɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ: 
 

Dɧɚɩ =ට ସ∙଴,ଵଷ,ଵସ∙ଶ =0,25 ɦ =250 ɦɦ. 
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3   Ɋɚɫɱɟɬ ɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɧɚɫɨɫɧɵɯ ɫɬɚɧɰɢɣ 
 
3.1  ɇɚɫɨɫɧɚɹ ɫɬɚɧɰɢɹ I ɩɨɞɴɟɦɚ 
 
Hɚɡɧɚɱɟɧɢɟ ɧɚɫɨɫɧɵɯ ɫɬɚɧɰɢɣ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɨɛɟɫɩɟɱɟɧɢɢ ɩɨɞɚɱɢ ɜɨɞɵ 

ɫɨɝɥɚɫɧɨ ɩɨɬɪɟɛɢɬɟɥɶɫɤɢɦ ɧɭɠɞɚɦ, ɢɫɩɨɥɶɡɭɹ ɤɨɦɩɥɟɤɫ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 
ɫɨɨɪɭɠɟɧɢɣ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɇɚɫɨɫɧɚɹ ɫɬɚɧɰɢɹ 1–ɝo ɩɨɞɴɟɦɚ ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ 
ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɚ ɩɥɚɜɭɱɟɝɨ ɬɢɩɚ. ɉɥɚɜɭɱɚɹ ɧɚɫɨɫɧɚɹ ɫɬɚɧɰɢɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 
ɫɛɨɪɧɨ-ɪɚɡɛɨɪɧɭɸ ɤɨɧɫɬɪɭɤɰɢɸ ɢɡ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɩɨɧɬɨɧɨɜ, ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɧɚ 
ɧɢɯ ɩɚɜɢɥɶɨɧɚ ɢɡ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ, ɨɩɭɫɤɧɨɣ ɪɚɦɵ, ɧɚ ɤɨɬɨɪɨɣ ɤɪɟɩɹɬɫɹ 
ɩɨɝɪɭɠɧɵɟ ɧɚɫɨɫɧɵɟ ɚɝɪɟɝɚɬɵ, ɚ ɬɚɤɠɟ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɚɪɦɚɬɭɪɵ ɢ ɲɤɚɮɚ 
ɭɩɪɚɜɥɟɧɢɹ ɧɚɫɨɫɚɦɢ.  

ɋɬɚɧɰɢɹ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ ɬɚɤɨɦ ɪɚɫɫɬɨɹɧɢɢ ɨɬ ɛɟɪɟɝɚ, ɧɚ ɤɨɬɨɪɨɦ 
ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɞɨɫɬɚɬɨɱɧɚɹ ɝɥɭɛɢɧɚ ɩɨɝɪɭɠɟɧɢɹ ɧɚɫɨɫɨɜ ɞɥɹ ɢɯ ɢɫɩɪɚɜɧɨɣ 
ɪɚɛɨɬɵ. ɋɬɚɧɰɢɹ ɩɨɞɧɢɦɚɟɬɫɹ ɢ ɨɩɭɫɤɚɟɬɫɹ ɜɦɟɫɬɟ ɫ ɭɪɨɜɧɟɦ ɨɡɟɪɚ, ɨɛɨɪɭɞɨɜɚɧɚ 
ɩɨɝɪɭɠɧɵɦ ɧɚɫɨɫɚɦɢ, ɤɨɬɨɪɵɟ ɩɨɫɬɨɹɧɧɨ ɧɚɯɨɞɹɬɫɹ ɜ ɜɨɞɟ, ɪɚɛɨɬɚɟɬ ɩɨɥɧɨɫɬɶɸ 
ɜ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ, ɭɤɨɦɩɥɟɤɬɨɜɚɧɚ ɭɫɬɪɨɣɫɬɜɚɦɢ ɪɵɛɨɡɚɳɢɬɵ.  
 

3.1.1   Ɉɩɪɟɞɟɥɟɧɢɟ ɬɪɟɛɭɟɦɨɝɨ ɧɚɩɨɪɚ ɧɚɫɨɫɨɜ ɫɬɚɧɰɢɢ I-ɝɨ ɩɨɞɴɟɦɚ 
 
ɉɪɢ ɩoɞɚɱɟ ɜoɞɵ ɧɚ ɨɱɢɫɬɧɵɟ ɫɨoɪɭɠɟɧɢɹ ɬɪɟɛɭɟɦɵɣ ɧɚɩoɪ ɧɚɫoɫɨɜ ɇɋ-I 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩo ɮɨɪɦɭɥɟ 
 

1..  ɥwɧɥwɜɜȽ hhHH                (3.1) 
 

ɝɞɟ Hɝ – ɝɟɨɦɟɬɪɢɱɟɫɤɚɹ ɜɵɫɨɬɚ ɩɨɞɴɟɦɚ ɜɨɞɵ (ɪɚɡɧɨɫɬɶ ɨɬɦɟɬɨɤ ɭɪɨɜɧɟɣ ɜɨɞɵ ɜ 
ɫɦɟɫɢɬɟɥɟ oɱɢɫɬɧɵɯ ɫɨoɪɭɠɟɧɢɣ ɢ ɜɨ ɜɫɚɫɵɜɚɸɳɟɣ ɤɚɦɟɪɟ), ɦ; 

hwɧ.ɥ – ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜoɞɨɜoɞɟ ɢ ɜ ɧɚɩɨɪɧɵɯ ɤɨɦɦɭɧɢɤɚɰɢɹɯ oɬ ɧɚɫoɫɧoɣ 
ɫɬɚɧɰɢɢ ɞɨ ɨɱɢɫɬɧɵɯ ɫooɪɭɠɟɧɢɣ (2,0 ɦ);  

hwɜɫ.ɥ – ɩɨɬɟɪɢ ɧɚɩoɪɚ ɜɨ ɜɫɚɫɵɜɚɸɳɟɦ ɬɪɭɛoɩɪoɜɨɞɟ, ɦ ; 
1 – ɡɚɩɚɫ ɧɚɩoɪɚ ɧɚ ɢɡɥɢɜ ɜoɞɵ ɢɡ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɦ. 
 

ɉɨɬɟɪɢ ɧɚɩoɪɚ ɜɨ ɜɫɚɫɵɜɚɸɳɟɦ ɬɪɭɛɨɩɪɨɜɨɞɟ ɧɚɯɨɞɹɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

,. lih ɥwɜɜ                                                                                                      (3.2) 
 
hwɜɜ.ɥ=0,0025∙9=0,023 ɦ. 

       
Ɋɚɡɧoɫɬɶ ɜoɞɵ ɜ ɧɚɩɨɪɧɨɦ ɛɚɤɟ oɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɩɪɢ ɟɝɨ ɩɨɥɧɨɦ 

ɡɚɬɨɩɥɟɧɢɢ ɢ ɫɚɦɨɝɨ ɧɢɡɤɨɝɨ ɭɪɨɜɧɹ ɜɨɞɵ ɜɨ ɜɫɚɫɵɜɚɸɳɟɣ ɤɚɦɟɪɟ ɛɟɪɟɝɨɜɨɝɨ 
ɤɨɥɨɞɰɚ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɝɟoɦɟɬɪɢɱɟɫɤɨɣ ɜɵɫɨɬɨɣ ɩɨɞɴɟɦɚ ɢ oɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ 
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,
.. ɤɜɫɫɨȽ zzH                                                                  (3.3) 

 
ɝɞɟ  z ɨ.ɫ. – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜoɞɵ ɜ ɧɚɩɨɪɧɨɦ ɛɚɤɟ, ɦ; 

z ɜɫ.ɤ – ɨɬɦɟɬɤɚ ɫɚɦɨɝo ɧɢɡɤɨɝɨ ɭpɨɜɧɹ ɜɨɞɵ ɜɨ ɜɫɚɫɵɜɚɸɳɟɣ ɤɚɦɟɪɟ 
ɛɟɪɟɝɨɜɨɝɨ ɤɨɥɨɞɰɚ, ɦ. 

 
HȽ =202,4-188,44=13,96 ɦ. 

 
Ɍɪɟɛɭɟɦɵɣ ɧɚɩɨɪ ɫɨɫɬɚɜɥɹɟɬ: 
 
H =13,96+0,023+2+1=16,98 ɦ. 
 
3.1.2   ɉɨɞɛɨɪ ɧɚɫɨɫɨɜ 

 
ɉɪɢɧɢɦɚɟɦ ɜɟɪɬɢɤɚɥɶɧɵɣ ɦɧɨɝɨɫɬɭɩɟɧɱɚɬɵɣ ɰɟɧɬɪɨɛɟɠɧɵɣ ɧɚɫɨɫ 

Grundfos CR 90-4-2 ɫ ɧɨɪɦɚɥɶɧɵɦ ɜɫɚɫɵɜɚɧɢɟɦ (2 ɪɚɛɨɱɢɣ ɢ 1 ɪɟɡɟɪɜɧɵɯ). 
Ⱦɚɧɧɵɣ ɧɚɫɨɫ ɧɚɡɧɚɱɟɧ ɞɥɹ ɩepeɤɚɱɢɜɚɧɢɹ ɱɢɫɬɵɯ, ɦɚɥɨɜɹɡɤɢɯ ɢ 

ɯɢɦɢɱɟɫɤɢ ɧɟɚɝɪeccɢɜɧɵɯ ɠɢɞɤɨɫɬɟɣ, ɤɨɬɨɪɵɟ ɧɟ ɞɨɥɠɧɵ ɫɨɞɟɪɠɚɬɶ ɬɜɟɪɞɵɯ 
ɜɤɥɸɱɟɧɢɣ ɢɥɢ ɜɨɥɨɤɨɧ. Ɋɚɛɨɱɢɟ ɤɨɥɟɫɚ ɢ ɩɪɨɦɟɠɭɬɨɱɧɵɟ ɤɚɦɟɪɵ ɜɵɩɨɥɧɟɧɵ 
ɢɡ ɧɟɪɠɚɜɟɸɳɟɣ ɫɬɚɥɢ, ɝɨɥɨɜɧɚɹ ɢ ɧɢɠɧɹɹ ɨɩɨɪɧɚɹ ɱɚɫɬɶ ɧɚɫɨɫɚ CR 90-4-2 
ɜɵɩɨɥɧɟɧɵ ɢɡ ɱɭɝɭɧɚ, ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ ɩɟɪɟɞɚɟɬɫɹ ɱɟɪɟɡ ɪɚɡɴɟɦɧɭɸ ɦɭɮɬɭ,  
ɩɨɞɫɨɟɞɢɧɟɧɢɟ ɤ ɬɪɭɛɨɩɪɨɜɨɞɭ ɫ ɩɨɦɨɳɶɸ ɮɥɚɧɰɟɜ, 3-ɮɚɡɧɵɣ ɚɫɢɧɯɪɨɧɧɵɣ 
ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɧɚɫɨɫɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.1. 
 
Ɍɚɛɥɢɰɚ 3.1 - Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɧɚɫɨɫɚ Grundfos CR 90-4-2. 
ɇɚɢɦɟɧɨɜɚɧɢɟ  Ɂɧɚɱɟɧɢɟ  
ɇɨɦɢɧɚɥɶɧɚɹ ɩɨɞɚɱɚ 90 ɦ3/ɱ 
Ɉɛɳɢɣ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɢɣ ɧɚɩɨɪ ɧɚɫɨɫɚ 76 ɦ 
ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ 2951 ɨɛ/ɦ 
ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ 30 ɤȼɬ 
Ɇɚɫɫɚ 320 ɤɝ 

 
3.2   ɇɚɫɨɫɧɚɹ ɫɬɚɧɰɢɹ II ɩɨɞɴɟɦɚ 
 
ɇacocaɦɢ ɷɬɨɣ ɫɬɚɧɰɢɢ ɨɱɢɳɟɧɧɚɹ ɜɨɞɚ ɩɨɞɚɟɬɫɹ ɢɡ ɪɟɡɟɪɜɭɚɪɨɜ ɱɢɫɬɨɣ 

ɜɨɞɵ (PɑB) ɤ ɩɨɬɪɟɛɢɬɟɥɸ. ɉoɞaɱɭ ɧacocɧɨɣ ɫɬɚɧɰɢɢ II ɩoɞɴeɦa oɩpeɞɟɥɹɸɬ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ peɠɢɦɚ ɜoɞoɩoɬɪeɛɥɟɧɢɹ ɧɚɫɟɥɟɧɧɨɝɨ ɩɭɧɤɬɚ. 
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3.2.1  Ɉɩɪɟɞɟɥɟɧɢɟ ɭɪɨɜɧɟɣ ɜɨɞɵ ɜ ɊЧȼ 
 
ɉɪɢɧɢɦɚɟɦ ɩɪɹɦoɭɝɨɥɶɧɵɟ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɪɟɡɟɪɜɭɚɪɵ ɞɥɹ ɯɪɚɧɟɧɢɹ 

ɪɚɫɱɢɬɚɧɧɨɝɨ ɨɛɴɟɦɚ ɜɨɞɵ. ɉɨɥɧɵɣ ɨɛɴɟɦ Ɋɑȼ ɫɨɫɬɚɜɥɹɟɬ WɊ = 1920,2 ɦ3.  
ȼ ɡɚɜɢɫɢɦɨɫɬɢ oɬ ɜɟɥɢɱɢɧɵ ɚɤɤɭɦɭɥɢɪɨɜɚɧɧɨɝɨ ɨɛɴɟɦɚ ɩɪɢɧɢɦɚɟɬɫɹ 

ɱɢɫɥɨ ɪɟɡɟɪɜɭɚɪɨɜ Nɪ (ɧɟ ɦɟɧɟɟ ɞɜɭɯ). ɉɪɢɧɢɦɚɸ 2 Ɋɑȼ, ɨɛɴɟɦɨɦ WɊ =1000 ɦ3 
ɤɚɠɞɵɣ. Ɉɞɢɧ ɪɟɡɟɪɜɭɚɪ ɢɦɟɟɬ ɞɥɢɧɭ  L = 18 ɦ, ɲɢɪɢɧɭ B=12 ɦ   ɢ   ɜɵɫɨɬɭ H=4,8 
ɦ.  

Ɂɚɝɥɭɛɥɟɧɢɟ ɪɟɡɟɪɜɭɚɪɚ ɡɚɞɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ ɦɢɧɢɦɚɥɶɧɨɣ ɜɵɟɦɤɢ ɝɪɭɧɬɚ 
ɤɨɬɥɨɜɚɧɚ ɩɨɞ ɫɨoɪɭɠɟɧɢɟ, ɤɨɬɨɪɨɟ ɪɚɜɧɨ ɩɨɥɨɜɢɧɟ ɜɵɫɨɬɵ ɪɟɡɟɪɜɭɚɪɚ. 

 
Ɉɬɦɟɬɤɚ ɞɧɚ ɪɟɡɟɪɜɭɚɪɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

,2/HZZ Ⱦ                                                                 (3.4) 
 

ɝɞɟ Z – ɨɬɦɟɬɤɚ ɡɟɦɥɢ ɭ ɪɟɡɟɪɜɭɚɪɚ, Z = 229,6 ɦ; 
      ɇ – ɜɵɫɨɬɚ ɪɟɡɟɪɜɭɚɪɚ, ɇ = 4,8 ɦ. 

 
ZȾ = 229,6-(4,8/2)=227,2 ɦ.  

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ ɫɥɨɹ ɜɨɞɵ ɜ ɪɟɡɟɪɜɭɚɪɟ ɢ ɫɥɨɹ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ 
ɡɚɩɚɫɚ ɜɨɞɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ 

 
,/max ɪFNWh                                                        (3.5) 
,/ ɪɉɉ FNWh                                                        (3.6) 

 
ɝɞɟ   Wɩ - ɧɟɩɪɢɤɨɫɧɨɜɟɧɧɵɣ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɣ ɨɛɴɟɦ, ɦ3; 

W - ɩɨɥɧɵɣ ɨɛɴɟɦ Ɋɑȼ, ɦ3; 
N – ɤɨɥɢɱɟɫɬɜɨ ɪɟɡɟɪɜɭɚɪɨɜ; 
Fɪ – ɩɥɨɳɚɞɶ ɨɞɧɨɝɨ Ɋɑȼ. ɦ2. 
 
hmax =1920,2/2/216=4,45 ɦ,  
hɉ =496,8/2/216=1,15 ɦ. 

 
Ɉɩɪɟɞɟɥɹɟɦ ɨɬɦɟɬɤɭ ɫɥɨɹ ɩoɠɚɪɧɨɝɨ ɡɚɩɚɫɚ ɜɨɞɵ ɜ ɪɟɡɟɪɜɭɚɪɟ ɩɨ ɮɨɪɦɭɥɟ 
 

,ɉȾɉ hZZ                                                     (3.7) 
Zɉ =227,2+1,15=228,35 ɦ. 
 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɭɪoɜɟɧɶ ɜɨɞɵ ɜ ɪɟɡɟɪɜɭɚɪɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

,maxmax. hZZ Ⱦɪ                                           (3.8) 
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Zp.max =227,2+4,45=231,65 ɦ. 
 
ɉɨɥɭɱɟɧɵɟ oɬɦɟɬɤɢ ɢɡɨɛɪɚɠɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 3.3. 

 
 
 
 
 
 
 
 
                           
 
                0,4 ɦ 
 
 
 
 
 
 
 
 
 
 
 

Ɋɢɫɭɧɨɤ 3.3 – ɋɯɟɦɚ Ɋɑȼ 
 
 

3.2.2 Ɋɚɫɱɟɬ ɞɢɚɦɟɬɪɨɜ ɜɫɚɫɵɜɚɸɳɢɯ ɢ ɧɚɩoɪɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ 
 
ɉɪɢ ɩɪoɟɤɬɢɪɨɜɚɧɢɢ ɧɚɫɨɫɧɵɯ ɫɬɚɧɰɢɣ ɩɪɢɧɢɦɚɟɦ ɞɜɟ ɜɫɚɫɵɜɚɸɳɢɟ 

ɥɢɧɢɢ. 
Ⱦɢɚɦɟɬɪ ɬɪɭɛɨɩɪɨɜɨɞɚ ɡɚɜɢɫɢɬ ɨɬ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɜɨɞɵ ɜ ɧɟɦ , ɚ ɬɚɤɠɟ 

ɨɬ ɪɚɫɱɟɬɧɨɝɨ ɫɟɤɭɧɞɧɨɝɨ ɪɚɫɯɨɞɚ ɜ ɨɞɧɨɦ ɪɟɡɟɪɜɭɚɪɟ ɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ 

 

.
14,3
4

ɬ

ɪ
ɜɫ

Q
D





                                                                                          

(3.9) 

 
ɝɞɟ Qɪ – ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɨɞɧɨɣ ɥɢɧɢɢ, 

.m  - ɫɤɨɪɨɫɬɶ ɜɨɞɵ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ (ɞɥɹ ɜɫɚɫɵɜɚɸɳɟɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ 1-1,8 
ɦ/ɫ, ɧɚɩɨɪɧɨɝɨ 1,5-2,5 ɦ/ɫ). 

ɜɟɧɬ Z

2 ɦ 

  Z       =231,65 ɦ 

Z  =227,2ɦ ɞ 
ɇ=4,8 ɦ 

max

Z  =228,35 ɦ ɩ 
hmax=4,45 ɦ 

0,5 ɦ 

0
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Ⱦɥɹ ɜɫɚɫɵɜɚɸɳɟɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ: 
  

Dɜɫ =ටସ∙଴,ଵଵଷଷ,ଵସ∙ଵ,଺ =0,3 ɦ =300 ɦɦ
 

  
Ⱦɥɹ ɧɚɩɨɪɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ: 
 

Dɧ =ටସ∙଴,ଵଵଷଷ,ଵସ∙ଶ,ଶ =0,25 ɦ =250 ɦɦ
 

    
 
3.2.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɬɪɟɛɭɟɦɨɝɨ ɧɚɩɨɪɚ ɧɚɫɨɫɨɜ 
 
ȼɵɫɨɬɚ ɩɨɞɴɟɦɚ ɧɚɫɨɫɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

,. .... ɥɧwɥɜɫwȽɧ hhɇH                                              (3.10) 
 

ɝɞɟ ... ɥɜɫwh – ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜɨ ɜɫɚɫɵɜɚɸɳɟɦ ɬɪɭɛɨɩɪɨɜɨɞɟ, ɦ;  

... ɥɧwh – ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɧɚɩɨɪɧɵɯ ɤɨɦɦɭɧɢɤɚɰɢɹɯ ɢ ɜ ɜɨɞɨɜɨɞɟ ɨɬ ɇɋ. 
 

ɜɫɤɜɫɜɜɫɨɥɜɫw hQLSh .
2

....  , ɦ             (3.11) 
 

ɝɞɟ Sɨ.ɜɫ - ɭɞɟɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɭɛ, ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɬɚɛɥɢɰɚɦ Ɏ.Ⱥ.ɒɟɜɟɥɟɜɚ;   
Lɜɫ – ɞɥɢɧɚ ɜɫɚɫɵɜɚɸɳɟɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɦ, ɟɝɨ ɡɧɚɱɟɧɢɟ ɩɪɢɧɢɦɚɟɬɫɹ  ɩɨ 

ɝɟɧɩɥɚɧɭ; 
Qɜɫ – ɪɚɫɱɟɬɧɵɟ ɪɚɫɯɨɞɵ ɜɫɚɫɵɜɚɸɳɢɯ ɥɢɧɢɣ,ɦ3/ɫ; 
hk.ɜɫ – ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɤɨɦɦɭɧɢɤɚɰɢɹɯ ɜɧɭɬɪɢ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ, ɧɚ 

ɜɫɚɫɵɜɚɸɳɟɣ ɥɢɧɢɢ, ɩɪɢɧɢɦɚɸɬɫɹ ɪɚɜɧɵɦɢ hk.ɜɫ= 1,5 ɦ. 
 
hw.ɜ.ɜɫ.=0,6619∙466∙0,1132+1,5=5,9 ɦ,

  
ɧkywɥɧw hhh .....                         (3.12) 

 
ɝɞɟ hk.ɧ - ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɤɨɦɦɭɧɢɤɚɰɢɹɯ ɜɧɭɬɪɢ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ, ɧɚ ɧɚɩɨɪɧɨɣ 
ɥɢɧɢɢ, ɩɪɢɧɢɦɚɸɬɫɹ ɪɚɜɧɵɦɢ hk.ɧ = 2,0 ɦ; 

hw.ɭ – ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɭɱɚɫɬɤɚɯ ɞɨ ɞɢɤɬɭɸɳɟɣ ɬɨɱɤɢ, ɦ 
 
hw.y =5,11+26,99-15,42-6,01-3,44+18,1=25,3 ɦ,    

                   
(3.13) 

  
hw.ɧ.ɥ. =25,3+2=27,3 ɦ. 
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 Ɍɪɟɛɭɟɦɵɣ ɫɜɨɛɨɞɧɵɣ ɧɚɩɨɪ ɧɚɞ ɩɨɜɟɪɯɧɨɫɬɶɸ ɡɟɦɥɢ ɜ ɞɢɤɬɭɸɳɟɣ ɬɨɱɤɟ, 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

10)1(4  nɇɋȼ                                                                (3.14) 
 
ɝɞɟ n – ɤɨɥɢɱɟɫɬɜɨ ɷɬɚɠɟɣ. 

 
.,2610)15(4 ɦɇɋȼ   

 
ɉɨɥɧɚɹ ɜɵɫɨɬɚ ɩɨɞɴɟɦɚ ɧɚɫɨɫɨɜ: 

 
ɇn =27,3+26=53,3 ɦ. 
 

3.2.4 ɉoɞɛoɪ ɧɚcocoɜ 
 
ɇɚɫɨɫɵ ɜ ɧɚɫɨɫɧɨɣ ɫɬaɧɰɢɢ II ɩɨɞɴɟɦɚ ɪɚɛɨɬɚɸɬ ɜ ɩɚɪɚɥɥɟɥɶɧɨɦ ɪɟɠɢɦɟ 

ɩɨɞɚɱɢ ɜɨɞɵ ɜ ɜɨɞɨɜɨɞ, ɫoɜɦɟɫɬɧɨ, ɬ.ɟ. ɧɟɫɤɨɥɶɤɨ ɧɚɫɨɫɨɜ ɩɨɞɚɸɬ ɜɨɞɭ ɜ ɨɞɧɭ 
ɫɢɫɬɟɦɭ. ɉoɞɛop ɦapɤɢ ɧɚɫɨɫɨɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɬɪeɛɭeɦɵɦ ɩɨɞaɱe Qɇ = 173 ɦ3/ɱ 
ɢ ɧɚɩɨɪɭ ɇɩ =50 ɦ.  

ɉɪɢɧɢɦɚɸ ɰɟɧɬɪɨɛɟɠɧɵɣ ɧɚɫɨɫ ɤɨɧcoɥɶɧɵɣ ɫ ɨɛɳɟɩpoɦɵɲɥɟɧɧɵɦ 
ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɦ ɦɚɪɤɢ ɐɆɅ 150/395, cepɢɢ «ɂɪɬɵɲ» (2 ɪɚɛɨɱɢɯ ɢ 1 
ɪɟɡɟɪɜɧɵɯ)  

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɧɚɫɨɫɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.1. 
 
Ɍɚɛɥɢɰɚ 3.1 - Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɧɚɫɨɫɚ ɐɆɅ 150/395 ɫɟɪɢɢ 
«ɂɪɬɵɲ» 

ɇɚɢɦɟɧɨɜɚɧɢɟ  Ɂɧɚɱɟɧɢɟ  
Ɋɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ 173 ɦ3/ɱ 
Ɉɛɳɢɣ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɢɣ ɧɚɩɨɪ ɧɚɫɨɫɚ 50 ɦ 
Ⱦɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ 285 ɦɦ 
ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ 45 ɤȼɬ 
Ɇɚɫɫɚ 546 ɤɝ 

 
3.2.5 Oɩɪɟɞeɥeɧɢe oɬɦeɬɤɢ ɨɫɢ ɧacoca 
 
Ɉɬɦɟɬɤɚ ɨɫɢ ɧacocoɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ ɨɬɤɚɱɤɢ ɜɨɞɵ ɢɡ 

ɜɫɚɫɵɜɚɸɳɟɣ ɤɚɦɟɪɵ ɜɨɞɨɩɪɢɟɦɧɨɝɨ ɤɨɥɨɞɰɚ ɞɨ ɞɧɚ peɡɟɪɜɭɚɪɚ ɢ ɞɨɥɠɧɚ ɛɵɬɶ 
ɧɟ ɛɨɥɟɟ ɜɟɥɢɱɢɧɵ Zɧ, ɨɩpeɞɟɥɹɟɦɨɣ ɩɨ ɮɨɪɦɭɥɟ 

 
,SȾɇ HZZ                                                                                          (3.15) 

 
ɝɞɟ ɇS – ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ ɜcacɵɜɚɧɢɹ ɧacoca, ɦ. 
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ZH  <227,2+7,31 =234,51 ɦ. 
 

,10 .ɜɫwɩɧɚɫɞɨɩS hhhH                                         (3.16) 
 
ɝɞɟ ɞɨɩh  - ɞɨɩɭɫɬɢɦɚɹ ɜɵɫɨɬɚ ɜɫɚɫɵɜɚɧɢɹ, 

ɩɧɚɫh .  - ɧɚɩɨɪ, cooɬɜɟɬɫɬɜɭɸɳɢɣ ɞaɜɥeɧɢɸ ɧaɫɵɳɟɧɧɵɯ ɩapoɜ (0,12 ɦ); 
..ɜɫwh  - ɩoɬɟɪɢ ɜo ɜɫaɫɵɜaɸɳɟɣ ɥɢɧɢɢ. 

 
HS  =10-1,07-0,12-1,5 =7,31 ɦ. 

 
 
Ⱦɥɹ ɩoɜɵɲɟɧɢɹ ɧɚɞɟɠɧɨɫɬɢ ɢ ɞɥɹ ɭɩɪoɳɟɧɢɹ ɡɚɩɭɫɤa ɧacocɧɵɯ ɚɝɪɟɝɚɬɨɜ 

ɤɨɪɩɭɫ ɧɚɫɨɫɚ ɪɚɫɩoɥɚɝɚɟɦ ɩɨɞ ɡɚɥɢɜɨɦ ɨɬ ɪaɫɱɟɬɧɨɝɨ ɭɪɨɜɧɹ ɩɨɠɚɪɧɨɝɨ ɡɚɩɚɫɚ 
Zɩ ɜ Ɋɑȼ. ȼ ɬɚɤɨɦ ɫɥɭɱɚɟ ɨɬɦeɬɤɚ ɨɫɢ ɧɚɫɨɫɚ ɧɟ ɞɨɥɠɧɚ ɩɪeɜɵɲaɬɶ ɜɟɥɢɱɢɧɵ: 

 
),2,0(  ȻZZ ɉɇ                                                                                  (3.17) 

 
ɝɞɟ Ȼ – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɜɟɪɯɚ ɤɨɪɩɭɫɚ ɧɚɫɨɫɚ ɞɨ ɟɝɨ ɨɫɢ, ɩɪɢɧɢɦɚɟɬɫɹ ɜ 
ɫɨɨɫɬɜɟɬɫɬɜɢɢ ɫ ɝɚɛɚɪɢɬɧɵɦɢ ɪɚɡɦɟɪɚɦɢ. 

 
ZH  <234,51-(0,295+0,2) =234,02 ɦ. 

 
 

Ɉɬɦɟɬɤɚ ɩɨɥɚ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ ɧɚɫɨɫɨɜ: 
 

,ɚZZ ɇɎ                                            (3.18) 
 

ɝɞɟ ɚ – ɪɚɫɫɬɨɹɧɢɟ ɨɫɢ ɧɚɫɨɫɚ ɞɨ ɩɨɞɨɲɜɵ ɥɚɩ. 
 

Zɮ  =234,02-0,2 =233,8 ɦ. 
 

Ɉɬɦɟɬɤɚ ɩɨɥɚ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ ɧɚɫɨɫɨɜ: 
 

hZZ ɎɎɩɨɥ                 (3.19) 
 
Zɩɨɥ  =233,8-0,2 =233,6 ɦ. 

 
ɝɞɟ hɮ – ɜoɡɜɵɲɟɧɢɟ ɮɭɧɞɚɦɟɧɬɚ ɧɚɞ ɩɨɥɨɦ, (ɧɟ ɦɟɧɟɟ 2 ɦ). 
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4  Ɋɚɫɱɟɬ ɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɫɬɚɧɰɢɢ ɜɨɞɨɩɨɞɝɨɬɨɜɤɢ 
 
4.1 Ɉɱɢɫɬɧɵɟ ɫɨɨɪɭɠɟɧɢɹ 
 
4.1.1. Ɉɩɪɟɞɟɥɟɧɢɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɜɨɞɨɩɪɨɜɨɞɧɵɯ ɨɱɢɫɬɧɵɯ 

ɫɨɨɪɭɠɟɧɢɣ 
 
ȼɵɛɨɪ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɵ oɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɡɚɜɢɫɢɬ ɨɬ ɤɚɱɟɫɬɜɚ 

ɜɨɞɵ ɢɫɬɨɱɧɢɤɚ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɚ ɬɚɤɠɟ ɨɬ ɬɪɟɛɨɜɚɧɢɣ ɤ ɤɚɱɟɫɬɜɭ ɨɱɢɳɟɧɧɨɣ 
ɜɨɞɵ, ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ, ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ. 

Ɉɩɪɟɞɟɥɟɧɢɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ 

 
,max

ɞɨɩɫɭɬɨɫ QQQ                                    (4.1) 
 
ɝɞɟ α – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɫɯoɞ ɜɨɞɵ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 
ɫɬɚɧɰɢɢ, α=1,06 

Qɞɨɩ –  ɪɚɫɯɨɞ ɜɨɞɵ, ɧɟɨɛɯɨɞɢɦɵɣ ɞɥɹ ɜoɫɩɨɥɧɟɧɢɹ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɡɚɩɚɫɚ 
ɜɨɞɵ, ɦ3/ɫɭɬ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 
),''(6,3 qmqmtQɞɨɩ                          (4.2) 

 
ɝɞɟ t – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɬɭɲɟɧɢɹ ɨɞɧɨɝɨ ɩɨɠɚɪɚ, t=3 ɱ; 
m – ɤɨɥɢɱɟɫɬɜɨ ɩɨɠɚɪɨɜ ɜ ɧɚɫɟɥɟɧɧɨɦ ɩɭɧɤɬɟ, m=2; 
m’ - ɤɨɥɢɱɟɫɬɜɨ ɩɨɠɚɪɨɜ ɧɚ ɩɪɨɦɵɲɥɟɧɧɨɦ ɩɪɟɞɩɪɢɹɬɢɢ, m’=1; 
q – ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɨɞɢɧ ɩɨɠɚɪ ɜ ɧɚɫɟɥɟɧɧɨɦ ɩɭɧɤɬɟ, q=15; 
q’ – ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɨɞɢɧ ɩɨɠɚɪ ɧɚ ɩɪɨɦɵɲɥɟɧɧɨɦ ɩɪɟɞɩɪɢɹɬɢɢ, q’=35. 
 

ɞɨɩQ 3,6∙3∙(2∙15+1∙35)=702 ɦ3/ɫɭɬ, 
ɨɫQ 1,06∙8590,99+702=9808,5 ɦ3/ɫɭɬ. 

 
ɉɨɥɭɱɟɧɧɵɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɨɜ ɪɚɫɯɨɞɵ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ 4.1. 
 
 

Ɍɚɛɥɢɰɚ 4.1 – ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɜɨɞɨɩɪɨɜɨɞɧɵɯ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ 
Qɫɭɬ, ɦ3/ɫɭɬ Qɱɚɫ, ɦ3/ɱ Qɫɟɤ, ɦ3/ɫ 

9808,5 408,7 0,113 
 
 

4.1.2 ȼɵɛɨɪ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɵ ɜoɞɨɩɨɞɝɨɬɨɜɤɢ 
 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɜ ɢɫɬɨɱɧɢɤɟ, ɬɪɟɛɨɜɚɧɢɣ ɤ ɤɚɱɟɫɬɜɭ 
ɩɢɬɶɟɜɨɣ ɜɨɞɵ ɩɨ ɋɚɧɉɢɇ 2.1.4.1074–01, ɨɬ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɣ, 
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ɨɩɪɟɞɟɥɹɟɦ ɫɨɫɬɚɜ ɫɨɨɪɭɠɟɧɢɣ ɩɨ ɨɱɢɫɬɤɟ ɩɪɢɪɨɞɧɨɣ ɜɨɞɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ ɬɚɛɥ. 10 [ɋɉ 31.13330.2012]. 

Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɧɚɢɛɨɥɟɟ ɜɵɫɨɤɨɝɨ ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɦ 
ɦɧɨɝɨɫɬɭɩɟɧɱɚɬɭɸ ɫɢɫɬɟɦɭ ɩoɞɝɨɬɨɜɤɢ, ɤɨɬɨɪɚɹ ɫɨɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɢɯ ɫɬɚɞɢɣ: 
Ɇɢɤɪoɮɢɥɶɬɪɚɰɢɹ  ɩɪɟɞɜɚɪɢɬɟɥɶɧoɟ oɛɟɡɡɚɪɚɠɢɜɚɧɢɟ ɝɢɩoɯɥɨɪɢɬɨɦ ɧɚɬɪɢɹ 
ɞɥɹ ɭɞɚɥɟɧɢɹ oɪɝɚɧɢɱɟɫɤɢɯ ɡɚɝɪɹɡɧɟɧɢɣ, ɛɚɤɬɟɪɢɣ ɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ  
ɨɛɪɚɛɨɬɤɚ ɤɨɚɝɭɥɹɧɬɚɦɢ ɢ ɮɥɨɤɭɥɹɧɬɚɦɢ ɞɥɹ ɚɝɪɟɝɚɰɢɢ ɬɨɧɤɨɞɢɫɩɟɪɫɧɵɯ ɢ 
ɤɨɥɥɨɢɞɧɵɯ ɜɡɜɟɲɟɧɧɵɯ ɜɟɳɟɫɬɜ ɢ ɫɧɢɠɟɧɢɹ ɷɥɟɤɬɪɨɤɢɧɟɬɢɱɟɫɤɢɯ ɫɢɥ 
ɨɬɬɚɥɤɢɜɚɧɢɹ  ɪɟɚɝɟɧɬɧɨɟ ɨɫɜɟɬɥɟɧɢɟ ɢ ɮɢɥɶɬɪɨɜɚɧɢɟ ɜ ɤɨɧɬɚɤɬɧɵɯ 
ɨɫɜɟɬɥɢɬɟɥɹɯ  ɨɤɨɧɱɚɬɟɥɶɧɨɟ ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɟ ɜɨɞɵ  Ɋɑȼ. 

Ʉɚɱɟɫɬɜɨ ɜɨɞɵ ɜ ɢɫɬɨɱɧɢɤɟ ɢ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.2 
 
Ɍɚɛɥɢɰɚ 4.2– Ʉɚɱɟɫɬɜɨ ɜɨɞɵ ɜ ɢɫɬɨɱɧɢɤɟ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɪɢɪɨɞɧɵɯ 
ɩɪɢɦɟɫɟɣ 

ɉɨɤɚɡɚɬɟɥɢ ɤɚɱɟɫɬɜɚ 
ɢɫɯɨɞɧɨɣ ɜɨɞɵ 

ɇɨɪɦɚɬɢɜɵ (ɉȾɄ ɩɨ 
ɋɚɧɉɢɇ 2.1.4.1074-01 

Ɇɭɬɧɨɫɬɶ, ɦɝ/ɥ 67 1,5 
ɐɜɟɬɧɨɫɬɶ, ɝɪɚɞ. 40 20 
ɓɟɥɨɱɧɨɫɬɶ, ɦɝ-ɷɤɜ/ɥ 1,2 6,5 
ɀɟɥɟɡɨ ɨɛɳɟɟ, ɦɝ/ɥ 0,49 0,3 
ɏɥɨɪɢɞɵ, ɦɝ/ɥ 4,6 350 
ɋɭɥɶɮɚɬɵ, ɦɝ/ɥ 17,3 500 
Ɇɟɞɶ, ɦɝ/ɥ 0,005 1,0 
Ⱥɥɸɦɢɧɢɣ, ɦɝ/ɥ 0,031 0,2 
Ɏɨɫɮɚɬɵ, ɦɝ/ɥ 0,008 3,5 
Ɇɚɪɝɚɧɟɰ, ɦɝ/ɥ 0,02 0,1 
ɇɟɮɬɟɩɪɨɞɭɤɬɵ, ɦɝ/ɥ 0,035 0,1 
ɐɢɧɤ, ɦɝ/ɥ 0,02 5 
Ɇɢɧɟɪɚɥɢɡɚɰɢɹ, ɦɝ/ɥ 223,8 1000 
Ⱥɡɨɬ ɧɢɬɪɢɬɧɵɣ, ɦɝ/ɥ 0,002 3,3 
Ⱥɡɨɬ ɧɢɬɪɚɬɧɵɣ, ɦɝ/ɥ 0,05 0,17 
Ⱥɡɨɬ ɚɦɦɨɧɢɣɧɵɣ, ɦɝ/ɥ 0,17 1,5 
ȻɉɄ5, ɦɝ Ɉ2/ɥ 4,5 3 
Ɏɟɧɨɥɵ ɥɟɬɭɱɢɟ 0,002 0,001 
ɋɉȺȼ, ɦɝ/ɥ 0,02 0,5 

 
 

4.2 Ɋɚɫɱɟɬ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɫɨɨɪɭɠɟɧɢɣ ɫɬɚɧɰɢɢ 
ɜɨɞɨɨɱɢɫɬɤɢ ɞɥɹ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɵɯ ɰɟɥɟɣ 

 
Ⱦɨɡɚ ɤɨɚɝɭɥɹɧɬɚ ɛɪɢɥɥɢɚɧɬ-50, ɦɝ/ɥ, ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɨɛɟɫɰɜɟɱɢɜɚɧɢɹ 

ɜɨɞɵ ɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
ɇɚɣɬɢ ɩɪɨ ɧɟɝɨ 
 

,/4 ɥɦɝɐȾ Ʉ                                     (4.3)  
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ɝɞɟ ɐ – ɰɜɟɬɧɨɫɬɶ ɜɨɞɵ, 40ᵒ. 

 

./25404 ɥɦɝȾɄ   
 

Ⱦoɡɚ ɳɟɥɨɱɧɨɫɬɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮoɪɦɭɥɟ 
 

)1(  Щ
e

ȾɄȾ ɤ
ɳ                          (4.4) 

 
ɝɞɟ  Ʉ – ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɢɪɨɞɨɣ ɳɟɥɨɱɧɨɝɨ ɪɟɚɝɟɧɬɚ (ɞɥɹ ɢɡɜɟɫɬɢ 
28); 

Ⱦɤ – ɞɨɡɚ ɤoɚɝɭɥɹɧɬɚ; 
 ɟ – ɷɤɜɢɜɚɥɟɧɬɧɵɣ ɜɟɫ ɛɟɡɜɨɞɧɨɝɨ ɤɨɚɝɭɥɹɧɬɚ, ɦɝ/ɦɝ.ɷɤɜ, ɩɪɢɧɢɦɚɟɦɵɣ ɞɥɹ 

ɤɨɚɝɭɥɹɧɬɚ ɧɚ ɨɫɧɨɜɟ ɚɥɸɦɢɧɢɹ  ɪɚɜɧɵɦ 57; 
Щ – ɳɟɥoɱɧɨɫɬɶ ɜɨɞɵ 1,2. 

 

./58,6)12,1
57
25(28 ɥɦɝȾɳ 

 
 

Ⱦɳ ɩɨɥɨɠɢɬɟɥɶɧɚɹ, ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨɞɳɟɥɚɱɢɜɚɧɢɟ ɜɨɞɵ. 
ɇɚ ɜɵɯɨɞɟ ɢɡ ɫɦɟɫɢɬɟɥɹ ɜ ɜɨɞɭ ɞɨɛɚɜɥɹɸɬ ɮɥɨɤɭɥɹɧɬ ɞɥɹ ɢɧɬɟɧɫɢɮɢɤɚɰɢɢ 

ɩɪoɰɟɫɫɚ ɤɨɚɝɭɥɹɰɢɢ. 
ɉɪɢ ɨɛɪɚɛɨɬɤɟ ɜɨɞɵ ɤɨɚɝɭɥɹɧɬɚɦɢ  ɞɨɛɚɜɥɹɸɬɫɹ ɮɥɨɤɭɥɹɧɬɵ ɤɚɬɢɨɧɧɨɝɨ 

ɯɚɪɚɤɬɟɪɚ ɫ ɜɵɫɨɤɨɣ ɫɬɟɩɟɧɶɸ ɢoɧɧɨɝɨ ɡɚɪɹɞɚ ɢ ɫɪɟɞɧɟɣ ɦɨɥɟɤɭɥɹɪɧɨɣ ɦɚɫɫɨɣ. 
ɉɪɢɦɟɧɹɟɦ ɮɥoɤɭɥɹɧɬ Ʉ6651, ɬɚɤ ɤɚɤ ɨɧ ɤɚɬɢɨɧɨɝɨ ɬɢɩɚ ɫ ɜɵɫɨɤɨɣ ɫɬɟɩɟɧɶɸ 
ɢɨɧɧɨɝɨ ɡɚɪɹɞɚ ɢ ɫɪɟɞɧɟɣ ɦɨɥɟɤɭɥɹɪɧɨɣ ɦɚɫɫɨɣ,  

Ⱦɨɡɚ ɮɥɨɤɭɥɹɧɬɚ, ɜɜɨɞɢɦɚɹ ɩɟɪɟɞ ɤɨɧɬɚɤɬɧɵɦɢ ɨɫɜɟɬɥɢɬɟɥɹɦɢ 0,1 ɦɝ/ɥ.89 
 

4.2.1 ɋɟɬɱɚɬɵɟ ɛɚɪɚɛɚɧɧɵɟ ɦɢɤɪɨɮɢɥɶɬɪɵ 
 
ɋɟɬɱɚɬɵɟ ɛɚɪɚɛɚɧɧɵɟ ɦɢɤɪoɮɢɥɶɬɪɵ ɩɪɢɦɟɧɹɸɬɫɹ ɞɥɹ ɡɚɞɟɪɠɚɧɢɹ 

ɜɡɜɟɲɟɧɧɵɯ ɩɪɢɦɟɫɟɣ ɢ ɩɥɚɧɤɬɨɧɚ. 
ɉɪɢɧɢɦɚɟɦ ɦɢɤɪoɮɢɥɶɬɪ Ȼɋ 1,5ɯ1, ɫ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 10000 ɦ3/ɫɭɬ. 
Ⱦɢɚɦɟɬɪ ɛɚɪɚɛɚɧɚ D=1550 ɦɦ, ɞɥɢɧɚ L=1240 ɦɦ. Ⱦɥɢɧɚ ɤɚɦɟɪɵ L=2095 ɦɦ, 

ɲɢɪɢɧɚ B=2660 ɦɦ. Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɞɨ ɞɧɚ l=2064 ɦɦ. Ɇɢɤɪɨɮɢɥɶɬɪ ɢɦɟɟɬ 18 
ɮɢɥɶɬɪɭɸɳɢɯ ɷɥɟɦɟɧɬɚ. Ɇɨɳɧɨɫɬɶ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ 1,7 ɤȼɬ. Ɇɚɫɫɚ 1240 ɤɝ. 

Ɍɪɭɛɵ, ɩɨɞɜɨɞɹɳɢɟ ɜɨɞɭ ɧɚ ɛɚɪɚɛɚɧɧɵɟ ɫɟɬɤɢ ɫɨ ɫɤɨɪɨɫɬɶɸ ɞɜɢɠɟɧɢɹ 
ɜɨɞɵ V = 1,1 ɦ/ɫ ɢɦɟɸɬ ɞɢɚɦɟɬɪ D = 350 ɦɦ. 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɧɚɫɨɫɚ Qɧɚɫ, ɦ3/ɱ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɧɚ ɩɨɞɚɱɭ 
ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɪɚɫɯɨɞɚ, ɤɨɬɨɪɵɣ ɪɚɜɟɧ ɬɪɟɦ ɩɪɨɰɟɧɬɚɦ ɨɬ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ 
ɦɢɤɪɨɮɢɥɶɬɪɨɜ 

 
Qɧɚɫ  = 0,03∙408,7=12,261 ɦ3/ɱ,              (4.5) 
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ɇɚɩɨɪ ɧɚɫoɫɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɫɨɡɞɚɧɢɹ 

ɫɜɨɛɨɞɧɨɝɨ ɧɚɩɨɪɚ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ ɭ ɪɚɡɛɪɵɡɝɢɜɚɬɟɥɟɣ 10 – 15 ɦ.ɜɨɞ.ɫɬ. ɢ ɩɨɬɟɪɶ 
ɧɚɩɨɪɚ ɜ ɩɪɨɦɵɜɧɨɦ ɭɫɬɪɨɣɫɬɜɟ ɢ ɬɪɭɛɨɩɪɨɜɨɞɟ. 

Ⱦɢɚɦɟɬɪ ɩɪɨɦɵɜɧɨɣ ɬɪɭɛɵ ɩɪɢɧɢɦɚɟɦ ɢɡ ɪɚɫɱɟɬɚ ɪɚɫɯɨɞɚ ɩɪɨɦɵɜɧɨɣ 
ɜɨɞɵ 12,261 ɦ3/ɱ = 3,4 ɥ/ɫ ɢ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɜɨɞɵ ɧɟ ɛɨɥɶɲɟ 1,5 ɦ/ɫ. ɂɫɯɨɞɹ 
ɢɡ ɷɬɨɝɨ ɩɪɢɧɢɦɚɟɦ ɫɬɚɥɶɧɵɟ ɬɪɭɛɵ ɞɢɚɦɟɬɪɨɦ d = 200 ɦɦ, ɫɤɨɪɨɫɬɶ V = 1,19 
ɦ/ɫ.  ɉɨɫɥɟ ɛɚɪɚɛɚɧɧɵɯ ɫɟɬɨɤ ɜɨɞɚ ɩɨɫɬɭɩɚɟɬ ɜ ɫɦɟɫɢɬɟɥɶ. 

 
 
4.2.2 Ɉɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɪɚɫɬɜɨɪɨɜ ɪɟɚɝɟɧɬɨɜ 
 
Ⱦɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɢ ɯɪɚɧɟɧɢɹ ɪɚɫɬɜɨɪɨɜ ɪɟɚɝɟɧɬɨɜ ɜ ɤɨɦɩɥɟɤɫ ɫɬɚɧɰɢɣ 

ɜɨɞɨɩɨɞɝɨɬɨɜɤɢ ɜɯɨɞɹɬ ɪɚɫɬɜɨɪɧɵɟ ɢ ɪɚɫɯɨɞɧɵɟ ɛɚɤɢ. 
ȼ ɪɚɫɬɜɨɪɧɵɯ ɛɚɤɚɯ ɩɪɨɢɫɯɨɞɢɬ ɩɟɪɟɦɟɲɢɜɚɧɢɟ ɪɟɚɝɟɧɬɨɜ ɫ ɜɨɞɨɣ ɩɭɬɟɦ 

ɛɚɪɛɨɬɚɠɚ ɢɥɢ ɦɟɯɚɧɢɱɟɫɤɢɦɢ ɦɟɲɚɥɤɚɦɢ. 
ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɦɟɲɚɥɤɢ ɞɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɪɚɫɬɜɨɪɚ, ɤɝ/ɱ: 

 

100024 


 ɮɨɫ
ɦ

ȾQ
q

,                                                                                              (4.6) 
 
ɝɞɟ Qɨɫ – ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɨɱɢɫɬɧɨɣ ɫɬɚɧɰɢɢ, 

Ⱦɮ – ɞɨɡɚ ɮɥɨɤɭɥɹɧɬɚ, 0,1 ɦɝ/ɥ. 
 

qɦ 
ଽ଼଴଼,ହ∙଴,ଵଶସ∙ଵ଴଴଴ =0,04, ɤɝ/ɱ 

 
4.2.3 Ɋɚɫɬɜɨɪɟɧɢɟ ɤɨɚɝɭɥɹɧɬɚ ɫɠɚɬɵɦ ɜɨɡɞɭɯɨɦ 
 

ȿɦɤɨɫɬɶ ɪɚɫɬɜɨɪɧɨɝɨ ɛɚɤɚ: 
 

        (4.7) 
 

 
 
ɝɞɟ         - ɱɚɫɨɜɨɣ ɪɚɫɯɨɞ, ɦ3/ɱ; 

n - ɤɨɥɢɱɟɫɬɜɨ ɱɚɫoɜ, ɧɚ ɤɨɬɨɪɨɟ ɡɚɝɨɬɚɜɥɢɜɚɟɬɫɹ ɪɚɫɬɜɨɪ ɤɨɚɝɭɥɹɧɬɚ; 
ȼɪ - ɤɨɧɰɟɧɬɪɚɰɢɹ ɪɚɫɬɜoɪɚ ɤɨɚɝɭɥɹɧɬɚ ɜ ɪɚɫɬɜɨɪɧɨɦ ɛɚɤɟ, 10-17%; 
 - ɨɛɴɟɦɧɵɣ ɜɟɫ ɤoɚɝɭɥɹɧɬɚ, 1 ɬ/ɦ3. 

 

Wɪ   
ସ଴଼,଻∙ଵଶ∙ଶହଵ଴଴଴଴∙ଵ଴∙ଵ=1,226, ɦ3. 

 

,
1000
Qɱɚɫ





ɪ

ɤ
ɪ ȼ

ȾnW

ɱɚɫQ
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ȿɦɤɨɫɬɶ ɪɚɫɯɨɞɧɨɝɨ ɛɚɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

ȼ
BW

W ɪɪ   ,                                (4.8) 

 
ɝɞɟ B - ɤɨɧɰɟɧɬɪɚɰɢɹ ɪɚɫɬɜɨɪɚ ɤɨɚɝɭɥɹɧɬɚ ɜ ɪɚɫɯɨɞɧɨɦ ɛɚɤɟ, ɩɪɢɧɢɦɚɟɬɫɹ 
ɪɚɜɧɵɦ 4-10% 
 

W 
ଵ,ଶଶ଺∙ଵ଴ହ =2,452, ɦ3 

 
Ɉɩɪɟɞɟɥɢɦ ɩɥɨɳɚɞɶ ɛɚɤɨɜ ɩɨ ɮɨɪɦɭɥɟ  
 

,
2,1

WF 
                                

                                 (4.9) 

 
ɝɞɟ W – ɟɦɤɨɫɬɶ ɛɚɤɚ,  ɩɨ ɮɨɪɦɭɥɚɦ (4.7, 4.8) 
 

ɉɥɨɳɚɞɶ  ɪɚɫɬɜɨɪɧɨɝɨ ɛɚɤɚ: 
 

1F 
ଵ,ଶଶ଺ଵ,ଶ =1,025, ɦ2

 

 
ɉɥɨɳɚɞɶ  ɪɚɫɯɨɞɧɨɝɨ ɛɚɤɚ: 
 

2F 
ଶ,ସହଶଵ,ଶ =2,04 ɦ2. 

 
ɉɪɢɧɢɦɚɟɦ: 2 ɪɚɫɬɜɨɪɧɵɯ ɛɚɤɚ ɟɦɤɨɫɬɶɸ ɩɨ  1,025 ɦ3 ɤɚɠɞɵɣ. ȼɵɫɨɬɚ ɛɚɤɚ 

1,2 ɦ, ɞɥɢɧɚ 1 ɦ ɢ ɲɢɪɢɧɚ 1 ɦ.  4 ɪɚɫɯɨɞɧɵɯ ɛɚɤɚ ɨɛɴɟɦɨɦ  2 ɦ3 ɤɚɠɞɵɣ, ɜɵɫɨɬɨɣ 
1,2 ɦ ɞɥɢɧɨɣ  1,4 ɢ ɲɢɪɢɧɨɣ  1,4 ɦ. 

 
4.2.4 ȼɨɡɞɭɯɨɞɭɜɤɢ ɢ ɜɨɡɞɭɯɨɩɪɨɜɨɞɵ 
 
Ɉɛɳɢɣ ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

,2211   FFQɜ                                                                               (4.10) 
 

ɝɞɟ F1, F2- ɩɥɨɳɚɞɢ ɪɚɫɬɜɨɪɧɵɯ ɢ ɪɚɫɯɨɞɧɵɯ ɛɚɤoɜ. 
ω1 , ω2 – ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɩɨɞɚɱɢ ɜɨɡɞɭɯɚ ɜ ɪɚɫɬɜɨɪɧɵɣ ɢ ɪɚɫɯoɞɧɵɣ ɛɚɤɢ, 

ω1=8-10 ɥ/ɫ·ɦ2, ω2=3-5 ɥ/ɫ·ɦ2.
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Qɜ 1,025∙9+1,964∙4=17,06 ɥ/ɫ=1,02 ɦ3/ɦɢɧ. 
 
ɉɨɞɛɢɪɚɟɦ ɜɨɡɞɭɯɨɞɭɜɤɭ ɩɨ ɪɚɫɱɢɬɚɧɨɦɭ ɪɚɫɯɨɞɭ ɜɨɡɞɭɯɚ. 
Ɇɚɪɤɚ  ɜɨɡɞɭɯɨɞɭɜɤɢ ȼɄ – 1,5, ɩɨɞɚɱɚ 1,4 ɦ3/ɦɢɧ, ɞɥɢɧɚ 1225 ɦɦ, ɲɢɪɢɧɚ 

527 ɦɦ, ɜɵɫɨɬɚ 990 ɦɦ, ɦɨɳɧɨɫɬɶ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ 7,5 ɤȼɬ, ɩɪɢɧɢɦɚɟɦ ɨɞɧɭ 
ɪɚɛɨɱɭɸ ɢ ɨɞɧɭ ɪɟɡɟɪɜɧɭɸ. 
 

ɋɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɜɨɡɞɭɯɚ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 

,
785,0)1(60 2dp

WV


                       (4.11) 

 
ɝɞɟ  W - ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɜɨɡɞɭɯɨɞɭɜɤɢ, ɦ3/ɦɢɧ; 

p - ɞɚɜɥeɧɢɟ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ, 1,5 ɤɝ/ɫɦ2; 
d - ɞɢɚɦeɬɪ ɬɪɭɛɨɩɪɨɜɨɞɚ, 30-80 ɦɦ. 
 

V=
ଵ,ସ଺଴∙ሺଵ,ହାଵሻ∙଴,଻଼ହ∙଴,଴଼మ =1,86 ɦ/ɫ, 

 
V=1,86 ɦ/ɫ < 15 ɦ/ɫ. 
 
ȼɟɫ ɜɨɡɞɭɯɚ, ɩɪɨɯɨɞɹɳɟɝɨ ɱɟɪeɡ ɬɪɭɛɨɩɪɨɜɨɞ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

 60WG                                                              (4.12) 
 

ɝɞɟ W - ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɜɨɡɞɭɯɨɞɭɜɤɢ, ɦ3/ɦɢɧ;   ߛ - ɭɞɟɥɶɧɵɣ ɜɟɫ ɫɭɯɨɝɨ ɜɨɡɞɭɯɚ, ɩɪɢɧɢɦɚɟɦ 1,9. 
 

G = 1,4∙60∙1,9=159,6 ɤɝ/ɱ.
  

ɉɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɜɨɡɞɭɯɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

5

2

1
5,12

d
lGP








    
              (4.13)

  
ɝɞɟ ߚ - ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ; 

 ݈ - ɞɥɢɧɚ ɜɨɡɞɭɯɨɩɪɨɜɨɞɚ, ɦ; ݀ – ɞɢɚɦɟɬɪ ɬɪɭɛ, ɦ. 
 

P1 =
ଵଶ,ହ∙ଵ,ଶ∙ଵହଽ,଺మ∙ଶ଴ଵ,ଽ∙଼଴ఱ  =0,001 ɤɝɫ/ɫɦ2 =0,001 am. 

 
ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɮɚɫɨɧɧɵɯ ɱɚɫɬɹɯ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
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,063,0 2

2  VP                                                                                      (4.14) 
 
ɝɞɟ    ܸ - ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɜɨɡɞɭɯɚ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ; 

  
 
- ɫɭɦɦɚ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɦɟɫɬɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ, ɤɨɬɨɪɵɟ ɧɚɯɨɞɹɬ ɩɨ 

ɮɨɪɦɭɥɟ 
 

,5,1 n
                                                                                                                   

(4.15)
  

ɝɞɟ n  - ɱɢɫɥɨ ɤɨɥɟɧ, ɪɚɜɧɨɟ ɱɢɫɥɭ ɪɚɫɬɜɨɪɧɵɯ ɢ ɪɚɫɯɨɞɧɵɯ ɛɚɤɨɜ. 
 

 ,965,1   
  

P2 = 0,063∙1,862∙9=1,96 ɦɦ.ɜɨɞ.ɫɬ =0,000196 ɚɬ.
  

ɋɭɦɦɚɪɧɵɟ ɩɨɬɟɪɢ ɧɚɩɨɪɚ 
 

21 PPP 
                                                                                                               

(4.16)
  

P  0,001+0,000196=0,0012 ɚɬ. 
 
 
4.2.5 ɋɭɠɟɧɧɵɣ ɭɱɚɫɬɨɤ ɞɥɹ ɜɜɨɞɚ ɪɟɚɝɟɧɬɚ 
 
 
Ⱦɢɚɦɟɬɪ ɭɱɚɫɬɤɚ ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ 
 

V
qd





4

                                                                                                 
 (4.17) 

 
ɝɞɟ      - ɪɚɫɯɨɞ ɜɨɞɵ, ɦ3/ɫ; 

V – ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɜɨɞɵ, ɜ ɩɨɞɜɨɞɹɳɟɦ ɜɨɞɨɜɨɞɟ V1=1-1,2 ɦ/ɫ, ɜ 
ɫɭɠɟɧɧɨɦ ɭɱɚɫɬɤɟ V2=2,2-3 ɦ/ɫ. 
 

Ⱦɢɚɦɟɬɪ ɨɞɧɨɝɨ ɩɨɞɜɨɞɹɳɟɝɨ ɜɨɞɨɜɨɞɚ ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ 
 

1d √ ସ∙଴,ଵଵଷଷ,ଵସ∙ଵ,ଵ଻=0,35 ɦ=350 ɦɦ, 

 
Ⱦɢɚɦɟɬɪ ɫɭɠɟɧɧɨɝɨ ɭɱɚɫɬɤɚ  
 

q
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2d  √ସ∙଴,ଵଵଷଷ,ଵସ∙ଶ,ଷ=0,25 ɦ=250 ɦɦ. 

 
Ⱦɢɧɚɦɢɱɧɨɟ ɞɚɜɥɟɧɢɟ ɜɨɞɵ ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ 
 

,
2

2

g
Vhɞɢɧ 

                                                      (4.19) 

 
ɝɞɟ V – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (4.18). 
 

ȼ ɩɨɞɜɨɞɹɳɟɦ ɜɨɞɨɜɨɞɟ 
 

1hɞɢɧ   
ଵ,ଵ଻మଶ∙ଽ,଼ଵ=0,069 ɦ,

 
 
ȼ ɫɭɠɟɧɧɨɦ ɭɱɚɫɬɤɟ 
 

2hɞɢɧ   
ଶ,ଷమଶ∙ଽ,଼ଵ=0,269 ɦ.

 
 
ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɫɭɠɟɧɧɨɦ ɭɱɚɫɬɤɟ 
 

,
2

2
1

2
2

g
VVhɫ 




                                                                                            
 (4.20)

 
 

hɫ 
ଶ,ଷమିଵ,ଵ଻మଶ∙ଽ,଼ଵ =0,199 ɦ, 

 
ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

4

2

1
df 




                                                                                                   
(4.21) 

 
Ⱦɥɹ ɩɨɞɜɨɞɹɳɟɝɨ ɜɨɞɨɜɨɞɚ 

 

f1=
ଷ,ଵସ∙଴,ଷହమସ =0,096 ɦ,

 
 
Ⱦɥɹ ɫɭɠɟɧɧɨɝɨ ɭɱɚɫɬɤɚ 
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f2=
ଷ,ଵସ∙଴,ଶହమସ =0,05 ɦ.

 

                                                                          
(4.22) 

 
Ɉɬɧɨɲɟɧɢɟ ɩɥɨɳɚɞɟɣ ɫɟɱɟɧɢɣ 
 

,
2

1
1 f

fm 
                                                                                                      

(4.23) 

 

m1=
଴,଴ଽ଺଴,଴ହ =1,92.

 
 

 
Ɋɚɡɧɨɫɬɶ ɨɬɦɟɬɨɤ ɭɪɨɜɧɟɣ ɜɨɞɵ ɜ ɩɶɟɡɨɦɟɬɪɚɯ 
 

,
2

1

1

2
1

gf
mq

h c





                                                                                  

    (4.24)
 

 
ɝɞɟ                 - ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ. 
 √ℎ = ଴,ଵଵଷ∙ඥଵ,ଽଶమିଵ଴,ଽ଼∙଴,଴ଽ଺∙√ଶ∙ଽ,଼ଵ=0,44 ɦ. 

 
4.2.6 ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɢɡɜɟɫɬɤɨɜɨɝɨ ɦɨɥɨɤɚ 
 
ȼɵɛɨɪ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɵ ɢɡɜɟɫɬɤɨɜɨɝɨ ɯɨɡɹɣɫɬɜɚ ɢ ɩɪɢɝɨɬɨɜɥɟɧɢɟ 

ɢɡɜɟɫɬɤɨɜɨɝɨ ɦɨɥɨɤɚ  ɡɚɜɢɫɹɬ ɤɚɤ ɨɬ ɤɚɱɟɫɬɜɚ ɬɨɜɚɪɧɨɝɨ ɩɪɨɞɭɤɬɚ ɢ ɜɢɞɚ, ɬɚɤ ɢ 
ɨɬ ɪɚɫɯɨɞɚ ɢɡɜɟɫɬɢ, ɦɟɫɬɚ ɟɟ ɜɜɨɞɚ ɢ ɬ.ɞ. 

 
ȿɦɤɨɫɬɶ ɛɚɤɚ ɞɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɢɡɜɟɫɬɤɨɜɨɝɨ ɦɨɥɨɤɚ ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ 

 
 

      (4.25) 
 
 
ɝɞɟ Qɱɚɫ – ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ, ɦ3/ɱ; 
       n - ɜɪɟɦɹ, ɜ ɬɟɱɟɧɢɟ ɤɨɬɨɪɨɝɨ ɢɡɝɨɬɚɜɥɢɜɚɸɬ ɢɡɜɟɫɬɤɨɜɨɟ ɦɨɥɨɤɨ, 6-12 ɱ; 

 - ɞɨɡɚ ɢɡɜɟɫɬɢ; 
       Bu - ɤɨɧɰɟɧɬɪɚɰɢɹ ɢɡɜɟɫɬɤɨɜɨɝɨ ɦɨɥɨɤɚ, 5%; 

   - ɨɛɴɟɦɧɵɣ ɜɟɫ ɢɡɜɟɫɬɤɨɜɨɝɨ ɦɨɥɨɤɚ, 1 ɬ/ɦ3. 
 
Wu=

ସ଴଼,଻∙଼∙଺,଺଼ଵ଴଴଴଴∙ହ∙ଵ =0,5 ɦ3 

98,0

,
10000 ɢɢ

ɢɱɚɫ
ɢ ȼ

ȾnQW





ɢȾ
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ɉɪɢɧɢɦɚɟɦ ɨɞɢɧ ɛɚɤ ɤɜɚɞɪɚɬɧɨɣ ɜ ɩɥɚɧɟ ɮɨɪɦɵ ɫ ɪɚɡɦɟɪɚɦɢ: ɲɢɪɢɧɚ b = 
0,8 ɦ, ɞɥɢɧɚ l = 0,8 ɦ ɢ ɜɵɫɨɬɚ 0,8 ɦ. 

 
4.2.7 ɋɤɥɚɞɵ ɪɟɚɝɟɧɬɨɜ 
 
Ⱦɥɹ ɯɪɚɧɟɧɢɹ ɤɨɚɝɭɥɹɧɬɨɜ, ɪɚɫɫɱɢɬɚɧɧɵɯ ɧɚ 15-30 ɫɭɬɨɱɧɭɸ ɧɚɢɛɨɥɶɲɭɸ 

ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɪɟɚɝɟɧɬɚɯ ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɪɨɣɫɬɜɨ ɫɤɥɚɞɚ. 
ɋɤɥɚɞɵ ɪɚɫɩɨɥɨɠɟɧɵ ɭ ɩɨɦɟɳɟɧɢɹ, ɝɞɟ ɭɫɬɚɧɨɜɥɟɧɵ ɛɚɤɢ ɞɥɹ 

ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɪɚɫɬɜɨɪɚ ɤɨɚɝɭɥɹɧɬɚ. 
 
ɉɥɨɳɚɞɶ ɫɤɥɚɞɚ ɤɨɚɝɭɥɹɧɬɨɜ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 
                     (4.26) 
 

 
ɝɞɟ     Ⱦɤ - ɞɨɡɚ ɤɨɚɝɭɥɹɧɬɚ; 

Ɍ - ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɯɪɚɧɟɧɢɹ ɤɨɚɝɭɥɹɧɬɚ ɧɚ ɫɤɥɚɞɟ, 15 ɫɭɬ; 
 - ɤɨɷɮɮɢɰɢɟɧɬ ɭɱɟɬɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ ɩɪɨɯɨɞɨɜ, 1,15; 
Ɋɫɤ - ɫɨɞɟɪɠɚɧɢɟ ɛɟɡɜɨɞɧɨɝɨ ɩɪɨɞɭɤɬɚ ɜ ɤɨɚɝɭɥɹɧɬɟ, 33,5%; 
hɤ - ɜɵɫɨɬɚ ɫɥɨɹ ɤɨɚɝɭɥɹɧɬɚ, 2 ɦ; 
G0Ʉ - ɨɛɴɟɦɧɵɣ ɜɟɫ ɤɨɚɝɭɥɹɧɬɚ ɩɪɢ ɡɚɝɪɭɡɤɟ ɫɤɥɚɞɚ ɧɚɜɚɥɨɦ, 1,1 ɬ/ɦ3. 

஼௄Л௄ܨ  =
ଽ଼଴଼,ହ∙ଶହ∙ଵହ∙ଵ,ଵହଷଷ,ହ∙ଵ଴଴଴଴∙ଶ∙ଵ,ଵ  =5,7 ɦ2, 

 

ɉɥɨɳɚɞɶ ɫɤɥɚɞɚ ɢɡɜɟɫɬɢ 
 
             (4.27) 

 
 
 
ɝɞɟ   G0ɂ - ɫɨɞɟɪɠɚɧɢɟ ɛɟɡɜɨɞɧɨɝɨ ɩɪɨɞɭɤɬɚ ɜ ɢɡɜɟɫɬɢ, 1 ɬ/ɦ3; 

Ɋɫɂ - ɨɛɴɟɦɧɵɣ ɜɟɫ ɢɡɜɟɫɬɢ ɩɪɢ ɡɚɝɪɭɡɤɟ ɫɤɥɚɞɚ ɧɚɜɚɥɨɦ, 50%; 
hɫɂ  - ɞɨɩɭɫɬɢɦɚɹ ɜɵɫɨɬɚ ɫɥɨɹ ɢɡɜɟɫɬɢ ɧɚ ɫɤɥɚɞɟ, 1,5 ɦ. 

஼௄ЛИܨ  =
ଽ଼଴଼,ହ∙଺,଺଼∙ଵହ∙ଵ,ଵହଵ଴଴଴଴∙ହ଴∙ଵ,ହ∙ଵ  =1,5 ɦ2. 

 
 
4.2.8 Ⱦɨɡɢɪɨɜɚɧɢɟ ɪɚɫɬɜɨɪɨɜ ɪɟɚɝɟɧɬɨɜ 
 
ȼ ɤɚɱɟɫɬɜɟ ɞɨɡɚɬɨɪɚ ɪɟɚɝɟɧɬɨɜ ɩɪɢɦɟɧɹɟɦ ɲɚɣɛɨɜɵɣ ɞɨɡɚɬɨɪ, ɤɨɬɨɪɵɣ 

ɨɬɧɨɫɢɬɫɹ ɤ ɧɚɩɨɪɧɵɦ ɞɨɡɚɬɨɪɚɦ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɣ ɞɨɡɵ ɢ ɩɪɢɫɩɨɫɨɛɥɟɧ ɞɥɹ 
ɞɨɡɢɪɨɜɚɧɢɹ ɥɟɝɤoɪɚɫɬɜɨɪɢɦɵɯ ɪɟɚɝɟɧɬɨɜ. ɉɪɢ ɪɚɫɱɟɬɟ ɲɚɣɛɨɜɨɝɨ ɞɨɡɚɬɨɪɚ 
ɨɩɪɟɞɟɥɹɟɦ ɟɝɨ ɟɦɤɨɫɬɶ ɢ ɞɢɚɦɟɬɪ ɧɚ ɬɪɭɛoɩɪɨɜɨɞɟ ɢɫɯɨɞɧɨɣ ɜɨɞɵ. 

,
10000 0

Ʉ
Ʉ

Ʉ
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
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



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ȿɦɤɨɫɬɶ ɲɚɣɛɨɜɨɝɨ ɞɨɡɚɬɨɪɚ ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ 
 

,1,0
 


 ɤɱɚɫ ȾQnW
                        

                                                        (4.28) 

 
ɝɞɟ ݊ - ɱɢɫɥɨ ɱɚɫɨɜ ɧɟɩɪɟɪɵɜɧɨɣ ɪɚɛɨɬɵ ɞɨɡɚɬɨɪɚ; 

 ;% ,ɤɨɧɰɟɧɬɪɚɰɢɹ ɪɚɫɬɜɨɪɚ ɪɟɚɝɟɧɬɚ - ߚ 
 .ɨɛɴɟɦɧɵɣ ɜɟɫ ɪɚɫɬɜɨɪɚ ɪɟɚɝɟɧɬɚ, ɬ/ɦ3 - ߛ 
 Qɱ – ɱɚɫɨɜɨɣ ɪɚɫɯɨɞ, 408,7 ɦ3/ɱ, 
 Ⱦɤ – ɞɨɡɚ ɤɨɚɝɭɥɹɧɬɚ, 25 ɦɝ/ɥ. 
 ܹ=

଴,ଵ∙଺∙ସ଴଼,଻∙ଶହହ∙ଵ,଴଺∙ଵ଴଴଴  =1,16 ɦ2. 

 
Ɇɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ ɫɥɨɹ ɪɟɚɝɟɧɬɚ ɜ ɞɨɡɚɬɨɪɟ 
 

,16
31 

WH 
                                                     (4.29) 

 

H1 = ටଵ଺∙ଵ,ଵ଺ଷ,ଵସయ
 =1,8 ɦ. 

 
Ⱦɢɚɦɟɬɪ ɰɢɥɢɧɞɪɢɱɟɫɤɨɝɨ ɤɨɪɩɭɫɚ ɞɨɡɚɬɨɪɚ 
 

,
2

1Hd 
                                                                                                       

(4.30)
                                                                             

 

d=
ଵ,ଶ଼  =0,9 ɦ. 

 
ɉɟɪɟɩɚɞ ɞɚɜɥɟɧɢɣ, ɫɨɡɞɚɜɚɟɦɵɣ ɞɪɨɫɫɟɥɶɧɨɣ ɲɚɣɛɨɣ ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ 
 

,3)100()1( 1  


 h
k

HHh                              (4.31) 

 
ɝɞɟ ܪ - ɜɵɫɨɬɚ ɩɨɞɚɱɢ ɪɚɫɬɜɨɪɚ ɢɡ ɞɨɡɚɬɨɪɚ ɜ ɬɪɭɛɨɩɪɨɜɨɞ ɢɫɯɨɞɧɨɣ ɜɨɞɵ, ɦ;  ݇ - ɬɨɱɧɨɫɬɶ ɞɨɡɢɪɨɜɤɢ, %; 

h - ɝɢɞɪɚɜɥɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ, ɦ ɜɨɞ. ɫɬ. 
 

h  ሺͳ,Ͳ͸ − ͳሻ ∙ ቀͷ,ͷ + ଵ଴଴∙ଵ,଼ଵ଴ ቁ + ͵ ∙ Ͳ,ͳͷ=1,86 ɦ.ɜɨɞ.ɫɬ.
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Ⱦɢɚɦɟɬɪ ɲɚɣɛɵ 
 

,27,4
h

Qd ɱɚɫ
ɲ 


                                                                           

       (4.32) 

 

dɲ = 4,27∙ට ସ଴଼,଻଴,଺∙√ଵ,଼଺ =100 ɦɦ. 

 
ɉɪɢ ɪɚɫɯɨɞɟ ɜɨɞɵ 0,113 ɥ/ɫ ɢ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ 1,6 ɦ/ɫ, ɞɢɚɦɟɬɪ ɬɪɭɛɵ 

ɛɭɞɟɬ ɪɚɜɧɹɬɶɫɹ 300 ɦɦ, ɬɨɝɞɚ ɨɬɧɨɲɟɧɢɟ ɞɢɚɦɟɬɪɚ ɲɚɣɛɢ ɢ ɬɪɭɛɨɩɪɨɜɨɞɚ 
 

,)( 2

D
dm ɲ                                                                                                   (4.33)

 
 

m=ሺଵ଴଴ଷ଴଴ሻଶ=0,1 ɦɦ. 
 
 
4.2.9 ȼɟɪɬɢɤɚɥɶɧɵɣ (ɜɢɯɪɟɜɨɣ) ɫɦɟɫɢɬɟɥɶ 
 
ɋɦɟɫɢɬɟɥɢ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɪɚɜɧɨɦɟɪɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɪɟɚɝɟɧɬɨɜ ɜ 

ɨɛɪɚɛɚɬɵɜɚɟɦɨɣ ɜɨɞɟ – ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɢɫɯɨɞɢɬ ɛɥɚɝɨɩɪɢɹɬɧɨɟ ɩɪɨɬɟɤɚɧɢɟ 
ɪɟɚɤɰɢɣ ɯɥɨɩɶɟɨɛɪɚɡɨɜɚɧɢɹ. ȼɟɪɬɢɤɚɥɶɧɵɣ ɫɦɟɫɢɬɟɥɶ ɩɪɢɦɟɧɹɟɬɫɹ ɧɚ ɫɬɚɧɰɢɹɯ 
ɜɨɞɨɨɱɢɫɬɤɢ ɫɪɟɞɧɟɣ ɢ ɛɨɥɶɲɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ.  

ɉɪɨɟɤɬɢɪɭɟɦ ɨɞɢɧ ɜɟɪɬɢɤɚɥɶɧɵɣ ɫɦɟɫɢɬɟɥɶ ɤɜɚɞɪɚɬɧᴏɝᴏ ɫɟɱɟɧɢɹ ɜ ɩɥɚɧɟ, 
ɫ ɧɢɠɧɟɣ ɱɚɫɬɶɸ ɩɢɪɚɦɢɞɚɥɶɧɨɣ ɮᴏɪɦɵ. 

ɉɥɨɳɚɞɶ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɫɟɱɟɧɢɹ ɫɦɟɫɢɬɟɥɹ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɧɚɯɨɞɢɬɫɹ 
ɩɨ ɮɨɪɦɭɥɟ 
 

,
ȼ

ɱɚɫ
ɜ V

Q
f                                                       (4.34) 

 
ɝɞɟ вܸ - ɫɤɨɪɨɫɬɶ ɜɨɫɯɨɞɹɳɟɝɨ ɞɜɢɠɟɧɢɹ ɜɨɞɵ, 90-100 ɦ/ɱ. 
 

fɜ = 
ସ଴଼,଻ଵ଴଴   =4,087 ɦ2. 

 
ȼɟɪɯɧɸɸ ɱɚɫɬɶ ɩɪɢɧɢɦɚɟɦ ɤɜɚɞɪɚɬɧɨɣ ɜ ɩɥɚɧɟ ɫɨ ɫɬɨɪɨɧɨɣ 
 

,BB fB 
                           

                               (4.35) 
 
ȼȼ =√Ͷ,Ͳͺ͹ =2,02 ɦ. 
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Ⱦɢɚɦɟɬɪ ɩɨɞɜɨɞɹɳɟɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ 
 

,4
ɉV

qd






                                                             (4.36) 

 
ɝɞɟ ܸ˒  - ɫɤɨɪɨɫɬɶ ɜ ɩɨɞɜɨɞɹɳɟɦ ɬɪɭɛɨɩɪɨɜɨɞɟ, 1-1,2 ɦ/ɫ. 
       q – ɪɚɫɯɨɞ ɜɨɞɵ, ɦ3/ɫ; 

. 

d = ට ସ∙଴,ଵଵଷଷ,ଵସ∙ଵ,ଵ଻ =0,35=350 ɦɦ. 

 
Ɍɚɤ ɤɚɤ ɜɧɟɲɧɢɣ ɞɢɚɦɟɬɪ ɩɨɞɜɨɞɹɳɟɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ ɪɚɜɟɧ 377 ɦɦ, ɬɨɝɞɚ 

ɩɥɨɳɚɞɶ ɧɢɠɧɟɣ ɱɚɫɬɢ ɫɦɟɫɢɬɟɥɹ ɛɭɞɟɬ ɨɩɪɟɞɟɥɹɬɶɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

,)( 22  dDfɧ                                                             (4.37) 
 

ɝɞɟ ߜ - ɬɨɥɳɢɧɚ ɫɬɟɧɤɢ ɬɪɭɛɵ, ɦ. 
 

2Dfɧ  0,3772 = 0,142 ɦ2 .
  

ɉɪɢɧɢɦɚɟɦ ɜɟɥɢɱɢɧɭ ɰɟɧɬɪɚɥɶɧɨɝɨ ɭɝɥɚ ∝= ͶͲ °.  
ȼɵɫɨɬɚ ɧɢɠɧɟɣ ɩɢɪɚɦɢɞɚɥɶɧɨɣ ɱɚɫɬɢ ɫɦɟɫɢɬɟɥɹ 
 

,
2

)(5,0 ctgBBh ɇBɧ                                                                      (4.38) 

ɝɞɟ Bɧ ɪɚɜɟɧ ɧɚɪɭɠɧɨɦɭ ɞɢɚɦɟɬɪɭ ɩɨɞɜɨɞɹɳɟɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ, 
  - ɜɟɥɢɱɢɧɚ ɰɟɧɬɪɚɥɶɧɨɝɨ ɭɝɥɚ, 40ᵒ. 

  
h = 0,5∙(2,02-0,377)∙2,747=2,26.

  
Ɉɛɴɟɦ ɩɢɪɚɦɢɞɚɥɶɧɨɣ ɱɚɫɬɢ ɫɦɟɫɢɬɟɥɹ 
 

),(
3
1

HBHBɇɇ ffffhW 
                                                           

(4.39) 

 

Wɇ  ଵଷ ∙ ʹ,ʹ͸ሺͶ,Ͳͺ͹ + Ͳ,ͳͶʹ + √Ͷ,Ͳͺ͹ ∙ Ͳ,ͳͶʹሻ=3,76 ɦ3.
 

 
ɉɨɥɧɵɣ ɨɛɴɟɦ ɫɦɟɫɢɬɟɥɹ 
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60
tq

W ɱɚɫ 
 
                                                              

(4.40)  
 

ɝɞɟ ݐ - ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɦɟɲɢɜɚɧɢɹ, ɦɢɧ. 
 

W= ͶͲͺ,͹∙ͳ,ͷ͸Ͳ  =10,2 ɦ3 . 
 

Ɉɛɴɟɦ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɫɦɟɫɢɬɟɥɹ 
 

27WWW Hȼ  10,2-3,76=6,44 ɦ3

                                                            
(4.41)

  
ȼɵɫɨɬɚ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɫɦɟɫɢɬɟɥɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

,
ɜ

ɜ
ɜ f

W
h                                                                                                        (4.42) 

 

ɜh
଺,ସସସ,଴଼଻ =1,6 ɦ. 

 
ɉɨɥɧɚɹ ɜɵɫɨɬɚ ɫɦɟɫɢɬɟɥɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

,ɧɜɨ hhh                                                                        (4.43) 
 

1ɨh 1,6+2,26= 3,86 ɦ. 
 
 
4.2.10 ɋɛɨɪ ɜɨɞɵ ɩɟɪɢɮɟɪɢɣɧɵɦ ɥɨɬɤɨɦ 
 
ȼ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɫɦɟɫɢɬɟɥɹ ɱɟɪɟɡ ɡɚɬɨɩɥɟɧɧɵɟ ɨɬɜɟɪɫɬɢɹ ɩɪɨɢɫɯɨɞɢɬ ɫɛɨɪ 

ɜɨɞɵ ɩɟɪɢɮɟɪɢɣɧɵɦ ɥɨɬɤɨɦ ɫɨ ɫɤɨɪɨɫɬɶɸ  =0,6 ɦ/ɫ. 
ȼɨɞɚ, ɩɪɨɬɟɤɚɸɳɚɹ ɩɨ ɥɨɬɤɚɦ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɛɨɤɨɜɨɝɨ ɤɚɪɦɚɧɚ, 

ɪɚɡɞɟɥɹɟɬɫɹ ɧɚ ɞɜɚ ɩɨɬɨɤɚ, ɩɨɷɬɨɦɭ ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɤɚɠɞɨɝɨ ɩɨɬɨɤɚ ɛɭɞɟɬ 
ɨɩɪɟɞɟɥɹɬɶɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 
Ɋɚɫɯɨɞ ɜɨɞɵ ɜ ɥɨɬɤɟ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

2
qQ ɱɚɫ

ɥ   ସ଴଼,଻ଶ   =204,35 ɦ3/ɱ.                           (4.44) 

 
ɉɥɨɳɚɞɶ ɠɢɜɨɝɨ ɫɟɱɟɧɢɹ ɥɨɬɤɚ 
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,
3600


ɥ

ɥ
ɥ V

Q


                                                                                           
 (4.45) 

 
ɝɞɟ ܸˎ  - ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɜɨɞɵ ɜ ɥɨɬɤɟ, ɦ/ɫ. 
 

ɥ 
ଶ଴ସ,ଷହ଴,଺∙ଷ଺଴଴ =0,095 ɦ2. 

 
ȼɵɫɨɬɚ ɫɥɨɹ ɜɨɞɵ ɜ ɥɨɬɤɟ 

,
ɥ

ɥ
ɥ ȼ

h


                                            (4.46) 

 
ɝɞɟ Вˎ - ɲɢɪɢɧɚ ɥɨɬɤɚ, ɦ; ɭɤɥɨɧ ɞɧɚ ɥɨɬɤɚ ɩɪɢɧɢɦɚɟɦ i=0,02. 
 

hɥ 
଴,଴ଽହ଴,଴ଶ  =4,75 ɦ. 

 
ɉɥɨɳɚɞɶ ɡɚɬɨɩɥɟɧɢɹ ɨɬɜɟɪɫɬɢɣ ɜ ɫɬɟɧɤɚɯ ɥɨɬɤɚ 
 

,
3600


ɨ

ɱɚɫ
ɨ V

q
F                                                                                             (4.47) 

 
ɝɞɟ ଴ܸ - ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɜɨɞɵ ɱɟɪɟɡ ɨɬɜɟɪɫɬɢɹ, 1 ɦ/ɫ. 
 

Fɨ 
ସ଴଼,଻ଵ∙ଷ଺଴଴ =0,114 ɦ2. 

 
ɉɥɨɳɚɞɶ ɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ 
 

,
4

2
ɨ

ɨ
df 




 
                                                             (4.48) 

 
ɝɞɟ ݀଴ - ɞɢɚɦɟɬɪ ɨɬɜɟɪɫɬɢɹ, ɦ. 
 

.00502,0
4

08,014,3 2
2

ɦfɨ 


  

 
ɇɚɯɨɞɢɦ ɤɨɥɢɱɟɫɬɜɨ ɨɬɜɟɪɫɬɢɣ:  
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f
Fn

o

ɨ
ɨ  ଴,ଵଵସ଴,଴଴ହ଴ଶ =23 ɨɬɜ.                                         (4.49) 

 
Ɉɬɜɟɪɫɬɢɹ ɪɚɡɦɟɳɚɸɬɫɹ ɩɨ ɛɨɤɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɥɨɬɤɚ ɧɚ ɝɥɭɛɢɧɟ h0=110 

ɦɦ ɨɬ ɜɟɪɯɧɟɣ ɤɪɨɦɤɢ ɥɨɬɤɚ ɞɨ ɨɫɢ ɨɬɜɟɪɫɬɢɹ.  
 
ȼɧɭɬɪɟɧɧɢɣ ɩɟɪɢɦɟɬɪ ɥɨɬɤɚ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 

 )06,0(24  ɥȼɥ ȼȼP                                                                     (4.50) 
 
Pɥ  4∙[2,02-2(0,27+0,06)]=5,44 ɦ 
 
ɒɚɝ ɨɫɢ ɨɬɜɟɪɫɬɢɣ 
 

,
o

ɥ
o n

P
l                                             (4.51) 

 

lo = 
ହ,ସସଶଷ  =0,24 ɦ. 

 
Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɬɜɟɪɫɬɢɹɦɢ 
 

,oo dll 
  

l =0,24-0,08=0,16 ɦ.                                (4.52)
  

ɋɟɤɭɧɞɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ, ɩɪɨɬɟɤɚɸɳɢɣ ɩɨ ɬɪɭɛɟ ɞɥɹ ɩɨɞɚɱɢ ɜ ɤɨɧɬɚɤɬɧɵɣ 
ɨɫɜɟɬɥɢɬɟɥɶ qɫɟɤ = 0,113 ɥ/ɫ. ɋɤɨɪɨɫɬɶ ɜ ɷɬɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ ɞɨɥɠɧɚ ɛɵɬɶ ɨɬ 0,8 ɞɨ 
1 ɦ/ɫ, ɚ ɜɪɟɦɹ ɩɪɟɛɵɜɚɧɢɹ ɧɟ ɛɨɥɟɟ 2 ɦɢɧ. ɉɪɢɧɢɦɚɟɦ ɫɬɚɥɶɧɨɣ ɬɪɭɛɨɩɪɨɜɨɞ 
ɞɢɚɦɟɬɪɨɦ ɧɚɪɭɠɧɵɦ 426 ɦɦ, ɩɪɢ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɜɨɞɵ 0,9 ɦ/ɫ. 
 

  
4.2.11 Ɋɚɫɱɟɬ ɤɨɧɬɚɤɬɧɨɝɨ ɨɫɜɟɬɥɢɬɟɥɹ 
 
Ʉɨɧɬɚɤɬɧɵɟ ɨɫɜɟɬɥɢɬɟɥɢ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɨɫɜɟɬɥɟɧɢɹ ɜɨɞɵ   ɢ 

ɨɛɟɫɰɜɟɱɢɜɚɧɢɹ, ɨɫɧɨɜɚɧɵ ɧɚ  ɩɪɢɧɰɢɩɟ ɤɨɧɬɚɤɧɨɣ ɤɨɚɝɭɥɹɰɢɢ ɢ ɫɨɜɦɟɳɚɸɬ 
ɮɭɧɤɰɢɢ  ɤɚɦɟɪɵ  ɯɥɨɩɶɟɨɛɪɚɡɨɜɚɧɢɹ,  ɨɬɫɬɨɣɧɢɤɚ  ɢ ɫɤɨɪɨɝɨ ɮɢɥɶɬɪɚ.  

Ʉɨɧɬɚɤɬɧɵɣ ɨɫɜɟɬɥɢɬɟɥɶ ɡɚɩɨɥɧɟɧ ɫɜɟɪɯɭ ɫɥɨɟɦ ɩɟɫɤɚ ɫ ɤɪɭɩɧɨɫɬɶɸ ɡɟɪɟɧ 
0,5-2 ɦɦ ɢ ɬɨɥɳɢɧɨɣ ɫɥɨɹ 2 ɦ, ɚ ɫɧɢɡɭ ɝɪɚɜɢɟɦ ɫ ɤɪɭɩɧɨɫɬɶɸ ɡɟɪɟɧ 2-4 ɦɦ ɢ 
ɬɨɥɳɢɧɨɣ ɫɥɨɹ 50 ɦɦ. ȼɨɞɚ ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ ɫɥɨɢ ɡɚɝɪɭɡɤɢ ɨɫɜɟɬɥɢɬɟɥɹ ɫɧɢɡɭ 
ɜɜɟɪɯ  ɜ  ɧɚɩɪɚɜɥɟɧɢɢ  ɭɛɵɜɚɸɳɟɣ  ɤɪɭɩɧɨɫɬɢ  ɡɟɪɟɧ. 

ȼɯɨɞɧɚɹ  ɤɚɦɟɪɚ  ɧɟɨɛɯɨɞɢɦɚ  ɞɥɹ  ɬɨɝɨ, ɱɬɨɛɵ  ɢɫɤɥɸɱɢɬɶ  ɩɨɩɚɞɚɧɢɟ ɜ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɭɸ ɫɢɫɬɟɦɭ ɢ ɡɟɪɧɢɫɬɭɸ ɡɚɝɪɭɡɤɭ ɜɨɞɨɪɨɫɥɟɣ ɢ ɤɪɭɩɧɨɣ ɜɡɜɟɫɢ.  
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ɉɪɢ ɫɭɬɨɱɧɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɤɨɧɬɚɤɬɧɵɯ ɨɫɜɟɬɥɢɬɟɥɟɣ ܳ˔˖˕ =ͻͺͲͺ,ͷ ˏଷ/˔˖˕ , ɨɛɴɟɦ ɜɯɨɞɧɨɣ ɤɚɦɟɪɵ ɛɭɞɟɬ ɪɚɜɟɧ 
 

,
6024. 




tQ
W ɫɭɬ

ɤɜɯ                                                                                           
 (4.53) 

 
ɝɞɟ ݐ = ʹ ˏиː – ɜɪɟɦɹ ɩɪɟɛɵɜɚɧɢɹ ɜɨɞɵ ɜɨ ɜɯɨɞɧɨɣ ɤɚɦɟɪɟ. 
 

.W ɤɜɯ 
ଽ଼଴଼,ହ∙ଶଶସ∙଺଴  =13,62 ɦ3. 

 
ɉɥɨɳɚɞɶ ɤɚɦɟɪɵ ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ 
 

,
.

.
.

ɤɜɯ

ɤɜɯ
ɤɜɯ h

W
F 

 
 

.F ɤɜɯ 
ଵଷ,଺ଶଶ  = 6,81 ɦ2                                                                           (4.54) 

 
ɉɪɢɧɢɦɚɟɦ ɞɜɟ ɜɯɨɞɧɵɯ ɤɚɦɟɪɵ ɝɥɭɛɢɧɨɣ 2 ɦ, ɩɥɨɳɚɞɶɸ 3ɯ2,3ɦ. ȼ 

ɤɚɦɟɪɚɯ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɜɟɪɬɢɤɚɥɶɧɵɟ ɫɟɬɤɢ ɫ ɨɬɜɟɪɫɬɢɹɦɢ 2-4 ɦɦ. ɉɪɢ ɫɤɨɪɨɫɬɢ 
ɜɨɞɵ ɱɟɪɟɡ ɫɟɬɤɢ 0,25 ɦ/ɫ, ɬɨɝɞɚ 

 
Ɋɚɛɨɱɚɹ ɩɥɨɳɚɞɶ ɫɟɬɨɤ ɛɭɞɟɬ ɨɩɪɟɞɟɥɹɬɶɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

,
3600 o

ɱ
ɫ V

Q
F


                                                                                             (4.55) 

 

Fɫ 
ସ଴଼,଻ଷ଺଴଴∙଴,ଶହ =0,454 ɦ2. 

 
 
ɇɚɯɨɞɢɦ ɜɵɫɨɬɭ ɤɨɧɢɱɟɫɤɨɣ ɱɚɫɬɢ ɤɚɦɟɪɵ ɩɨ ɮɨɪɦɭɥɟ 
 

),5090(
2

 ctgȼhɤɨɧ                                                              (4.56) 

 
ɝɞɟ ܤ - ɲɢɪɢɧɚ ɤɚɦɟɪɵ, ɦ 
 

hɤɨɧ 
ଶ,ଷଶ ∙1,192= 1,4 ɦ. 
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ɉɨɥɧɚɹ ɜɵɫɨɬɚ ɤɚɦɟɪɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

,. ɤɨɧɤɜɯ hhH 
 ɇ = 2+1,4=3,4 ɦ.                                                    (4.57) 

 
ɉɥɨɳɚɞɶ ɤɨɧɬɚɤɬɧɨɝɨ ɨɫɜɟɬɥɢɬɟɥɹ ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ 
 

,
6,3 .3.21. ɧɪɧɪɧɪ

ɫɭɬ

VtnVtntnVT
Q

F



                                    

 (4.58) 

F 
ɝɞɟ ܶ = ʹͶ ч;  ߱ = ͳͺ ˎˏమ - ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɩɪɨɦɵɜɤɢ; ݊ = ͳ; ݐଵ = Ͳ,ͳ͵͵ ч; ݐଶ =Ͳ,͵͵ ч; ݐଷ = Ͳ,ͳ͹ ч; ܸ˓ .ː = ͷ ˏ/ч. 

 
 

F = 
ଽ଼଴଼,ହଶସ∙ହିଷ,଺∙ଵ∙ଵ଼∙଴,ଵଷଷିଵ∙଴,ଷଷ∙ହିଵ∙଴,ଵ଻∙ହ =90 ɦ2, 

 
ɉɪɢɧɢɦɚɟɦ ɩɨ ɬɢɩɨɜɨɦɭ ɩɪɨɟɤɬɭ 4 ɤɨɧɬɚɤɬɧɵɯ ɨɫɜɟɬɥɢɬɟɥɟɣ (3 ɪɚɛɨɱɢɯ, 1 

ɪɟɡɟɪɜɧɵɣ), ɩɥɨɳɚɞɶɸ fɤ.ɨ=35 ɦ2, ɪɚɡɦɟɪɚɦɢ 5ɯ7 ɦ ɤɚɠɞɵɣ ɜ ɩɥɚɧɟ. Ɉɞɢɧ 
ɨɫɜɟɬɥɢɬɟɥɶ ɢɦɟɟɬ ɞɜɚ ɨɬɞɟɥɟɧɢɹ, ɫ ɪɚɡɦɟɪɚɦɢ 5,0ɯ3,1 ɦ, ɩɥɨɳɚɞɶɸ ɫɟɱɟɧɢɹ 15,5 
ɦ2 ɤɚɠɞɵɣ. 

ɉɪɨɜɟɪɹɟɦ ɫɤɨɪɨɫɬɶ ɜɨɫɯɨɞɹɳɟɝɨ ɩɨɬɨɤɚ ɜɨɞɵ ɩɪɢ ɮɨɪɫɢɪɨɜɚɧɧɨɦ 
ɪɟɠɢɦɟ ɷɤɫɩɥɭɚɬɚɰɢɢ 
 

,
1


N

NVV ɪɧɪɮ                                                                                         (4.59) 

 
ɝɞɟ ܸ˓ ː = ͷ ˏ/ч; ͳ – ɤɨɥɢɱɟɫɬɜɨ ɨɫɜɟɬɥɢɬɟɥɟɣ, ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɪɟɦɨɧɬɟ. 
 

Vpɮ =5∙
ଷଷିଵ =7,5 ɦ/ɫ. 

 
Ɍɪɭɛɱɚɬɚɹ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɚɹ ɫɢɫɬɟɦɚ 
 
Ɋɚɫɯɨɞ ɩɪɨɦɵɜɧɨɣ ɜɨɞɵ ɧɚ ɨɞɢɧ ɤɨɧɬɚɤɬɧɵɣ ɨɫɜɟɬɥɢɬɟɥɶ 
 

,.  ɨɤɩɪ fq                                                                                                (4.60) 
 
ɝɞɟ ߱ = ͳͺ − ʹͲ ˎ/˔ ∙ ˏଶ - ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɩɪɨɦɵɜɤɢ. 
 

./63,0/6301835 3 ɫɦɫɥqɩɪ   
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ɇɚ ɨɞɢɧ ɤɨɥɥɟɤɬɨɪ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɵ ɤɨɧɬɚɤɬɧɨɝɨ ɨɫɜɟɬɥɢɬɟɥɹ 

ɩɪɢɯɨɞɢɬɫɹ ɪɚɫɯɨɞ ɩɪɨɦɵɜɧɨɣ ɜɨɞɵ ɩɨ ɮɨɪɦɭɥɟ 
 

,
2
ɩɪ

ɤɨɥ
q

q                                                                                                    (4.61) 

 

./315/315,0
2
63,0 3 ɫɥɫɦqɤɨɥ   

 
Ⱦɢɚɦɟɬɪ ɤɨɥɥɟɤɬɨɪɚ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 

,4

ɤɨɥ

ɤɨɥ
ɤɨɥ

qd
 


                                                                                           (4.62) 

 
ɝɞɟ ܸ̱ ˑˎ = Ͳ,ͺ − ͳ,ʹ ˏ/˔ - ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɜɨɞɵ ɩɪɢ ɩɪɨɦɵɜɤɟ. 
 

.6006,0
15,114,3

315,04 ɦɦdɤɨɥ 



  

 
ɇɚɯɨɞɢɦ ɞɥɢɧɭ ɨɬɜɟɬɜɥɟɧɢɹ 
 

,2/)( ɤɨɥɤɨɥɨɬɜ DLL                                                                                  (4.63) 
 

ɝɞɟ Lɤɨɥ ɞɥɢɧɚ ɤɨɥɥɟɤɬɨɪɚ, 5 ɦ. 
Dɤɨɥ – ɧɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɤɨɥɥɟɤɬɨɪɚ, 0,63 ɦ. 

 
.18,22/)63,00,5( ɦLɨɬɜ   

 
ɑɢɫɥɨ ɨɬɜɟɬɜɥɟɧɢɣ ɛɭɞɟɬ ɨɩɪɟɞɟɥɹɬɶɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

),(2
l

Bm ɤɨ                                                                                                (4.64) 
 
ɝɞɟ ݈ = Ͳ,ʹͷ − Ͳ,͵ͷ ˏ - ɲɚɝ ɨɫɢ ɨɬɜɟɬɜɥɟɧɢɣ. 
 

21)
3,0
1,3(2 m ɲɬ. 

 
ɇɚɯɨɞɢɦ ɪɚɫɯɨɞ ɩɪɨɦɵɜɧɨɣ ɜɨɞɵ ɧɚ ɨɞɧɨ ɨɬɜɟɬɜɥɟɧɢɟ 
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,
m

qq ɤɨɥ
ɨɬɜ                                                                                                   (4.65) 

 

./15
21

315 ɫɥqɨɬɜ   

 
ɑɢɫɥɨ ɨɬɜɟɪɫɬɢɣ ɨɬɜɟɬɜɥɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

,
o

ɨɬɜ
fm

Fn



                                                                                                 
(4.66)

 
 
ɝɞɟ ɨɬɧɨɲɟɧɢɟ  ɩɥɨɳɚɞɢ ɜɫɟɯ ɨɬɜɟɪɫɬɢɣ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɵ ɤ 
ɩɥɨɳɚɞɢ ɨɫɜɟɬɥɢɬɟɥɹ ɪɚɜɟɧ 0,2%. Ⱦɢɚɦɟɬɪ ɨɬɜɟɪɫɬɢɣ ɩɪɢɧɢɦɚɟɬɫɹ 10 ɦɦ. 
 

,19
01,0785,021
5,15002,0

2
ɲɬn 




 
 
Ⱦɢɚɦɟɬɪ ɨɬɜɟɬɜɥɟɧɢɣ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 

,4
ɨɬɜ

ɨɬɜ
ɨɬɜ

qD
 
                                                                       (4.67) 

 
ɝɞɟ ܸˑ ˕в = 1,8 - 2 ɦ/ɫ - ɞɨɩɭɫɬɢɦɚɹ ɫɤɨɪɨɫɬɶ ɜ ɬɪɭɛɨɩɪɨɜɨɞɚɯ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ 
ɫɢɫɬɟɦɵ. 
 

,10010,0
9,114,3

015,04 ɦɦɦDɨɬɜ 


  

 
ɒɚɝ ɨɫɢ ɨɬɜɟɬɜɥɟɧɢɣ ɪɚɜɟɧ: 
 

,
n

ll ɨɬɜ                                            (4.68) 

 
Ɋɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɧɢɦɚɬɶ ɜ ɩɪɟɞɟɥɚɯ ɨɬ 80 ɞɨ 120 ɦɦ. 
 

.115
19

2180 ɦɦl   

 
Ɋɚɫɯɨɞ ɩɪɨɦɵɜɧɨɣ ɜɨɞɵ ɧɚ ɨɞɢɧ ɠɟɥɨɛ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

,
ɠ

ɩɪ
ɠ n

q
q   
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,/3105,0
6
63,0 ɫɦqɠ                                  (4.69) 

 
ɝɞɟ ݊ж = ʹ − ͸ – ɤɨɥɢɱɟɫɬɜɨ ɠɟɥɨɛɨɜ. 
 

Ɉɩɪɟɞɟɥɹɟɦ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɹɦɢ ɠɟɥɨɛɨɜ  
 

.7,1
3
5 ɦlɠ   

 
ɒɢɪɢɧɚ ɠɟɥɨɛɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

,
)57,1(

5
3

2

a
qKB ɠ


                                                                                     (4.70) 

 
ɝɞɟ ܭ = ʹ – ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɬɫɹ ɞɥɹ ɠɟɥɨɛɨɜ ɫ ɩɨɥɭɤɪɭɝɥɵɦ ɨɫɧɨɜɚɧɢɟɦ;  а = ͳ − ͳ,ͷ - ɨɬɧɨɲɟɧɢɟ ɜɵɫɨɬɵ ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɱɚɫɬɢ ɠɟɥɨɛɚ ɤ ɩɨɥɨɜɢɧɟ 
ɟɝɨ ɲɢɪɢɧɵ. 

 

.41,0
)5,157,1(

105,02 5 3

2
ɦB 




 
 
ɉɪɢɧɢɦɚɟɦ ɲɢɪɢɧɭ ɠɟɥɨɛɚ  ɦȼ 42,0 , ɤɨɧɫɬɪɭɤɬɢɜɧɭɸ ɜɵɫɨɬɭ ɦhɠ 60,0 , 

ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɜɨɞɵ ɜ ɤɨɧɰɟ ɠɟɥɨɛɚ .60,0 ɦ  
 
ȼɵɫɨɬɚ ɤɪɨɦɤɢ ɠɟɥɨɛɚ ɧɚɞ ɩɨɜɟɪɯɧɨɫɬɶɸ ɤɨɧɬɚɤɬɧɨɝɨ ɨɫɜɟɬɥɢɬɟɥɹ 

ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ 
 

,3,0
100





eH

h ɮ                                                                                          (4.71) 

 
ɝɞɟ ݁ – ɨɬɧɨɫɢɬɟɥɶɧɨɟ ɪɚɫɲɢɪɟɧɢɟ ɡɚɝɪɭɡɤɢ. 
 

8,03,0252
100

h  ɦ. 

 
Ɋɚɫɯɨɞ ɜɨɞɵ ɧɚ ɩɪɨɦɵɜɤɭ ɮɢɥɶɬɪɚ ɛɭɞɟɬ ɨɩɪɟɞɟɥɹɬɶɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

%,100
1000
601 





ɪɱ

ɥɤ

TQ
NtfP 

                                                                                   
(4.72) 
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ɝɞɟ ௞݂ - ɩɥɨɳɚɞɶ ɨɫɜɟɬɥɢɬɟɥɹ; ˎܰ - ɤɨɥɢɱɟɫɬɜɨ ɨɫɜɟɬɥɢɬɟɥɟɣ;  
Ɍɪ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɬɵ ɮɢɥɶɬɪɚ ɦɟɠɞɭ ɞɜɭɦɹ ɩɪɨɦɵɜɤɚɦɢ, 

ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

),( 321 tttTT ɨɪ 
                                                                                          

(4.73) 
 

ɝɞɟ Ɍ0 = 8 – 12 ɱ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɱɟɝɨ ɮɢɥɶɬɪɨɰɢɤɥɚ;  
 ;ଵ  = 0,1 ɱ - ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɪɨɦɵɜɤɢݐ  
 ;ଶ = 0,33 ɱ – ɜɪɟɦɹ ɩɪɨɫɬɨɹ ɮɢɥɶɬɪɚ ɜ ɫɜɹɡɢ ɫ ɩɪɨɦɵɜɤɨɣݐ 
 .ଷ = 0,17 ɱ - ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɛɪɨɫɚ ɩɟɪɜɨɝɨ ɮɢɥɶɬɪɚ ɜ ɫɬɨɤݐ 
 

5,6)17,033,01,0(8 ɪT  ɱ. 
 

%.45,33%100
10005,659,1112

86083518 

P  

 
ɇɚɯɨɞɢɦ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɞɧɚ ɠɟɥɨɛɚ ɞɨ ɞɧɚ ɫɛɨɪɧɨɝɨ ɤɚɧɚɥɚ 
 

,2,073,1 3
2

2





ɤɚɧ

ɤɚɧ
ɤɚɧ bg

qH                                                                           (4.74) 

ɝɞɟ ݍˍаː- ɪɚɫɯɨɞ ɜɨɞɵ ɜ ɤɚɧɚɥɟ ɜ ˏଷ/˔, ɩɪɢɧɢɦɚɟɦɵɣ ɪɚɜɧɵɣ Ͳ,͸͵ ˏଷ/˔ ;   ܾˍаː  - ɦɢɧɢɦɚɥɶɧɚɹ ɞɨɩɭɫɬɢɦɚɹ ɲɢɪɢɧɚ ɤɚɧɚɥɚ, ɩɪɢɧɢɦɚɟɦɨɣ ɪɚɜɧɨɣ 0,7 ɦ; ݃ = 9,81 ɦ/ɫ2. 
 

95,02,0
7,081,9

63,073,1 3
2

2



ɤɚɧH  ɦ. 

 
ɋɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɜɨɞɵ ɜ ɤɨɧɰɟ ɫɛɨɪɧɨɝɨ ɤɚɧɚɥɚ ɩɪɢ ɪɚɡɦɟɪɚɯ ɟɝɨ 

ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ,67,07,095,0 2ɦf ɤɚɧ  ɢ ɤɚɧɩɪ qq    ɫɨɫɬɚɜɢɬ  
 

,
ɤɚɧ

ɤɚɧ
ɤɚɧ f

q                                                                                                   (4.75) 

 

./94,067,0
63,0 ɫɦɤɚɧ 

 
 
ɉɨɥɭɱɟɧɧɚɹ ɫɤɨɪɨɫɬɶ ɛɨɥɶɲɟ ɦɢɧɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɨɣ ɫɤɨɪɨɫɬɢ ɩɪɢ 

ɮɨɪɫɢɪɨɜɚɧɧɨɦ ɪɟɠɢɦɟ ܸ̱ аː = Ͳ,ͺ ˏ/˔. 
 
ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɩɪɢ ɩɪɨɦɵɜɤɟ ɤɨɧɬɚɤɬɧɨɝɨ ɨɫɜɟɬɥɢɬɟɥɹ 
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ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɫɤɥɚɞɵɜɚɸɬɫɹ ɢɡ ɫɥɟɞɭɸɳɢɯ ɜɟɥɢɱɢɧ: 
 
ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɨɬɜɟɪɫɬɢɹɯ ɬɪɭɛ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɵ ɨɫɜɟɬɥɢɬɟɥɹ, 

ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ 
 

,,22)12,2(
2

.
2

2. ɦ
gg

h ɬɪɤɨɥ
ɫɪ




                                (4.76)  

 
ɝɞɟ ɤɨɥ—ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɜɨɞɵ ɜ ɤɨɥɥɟɤɬɨɪɟ, 1,15 ɦ/ɫ;  

ɪ.ɬ—ɬɨ ɠɟ, ɜ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɬɪɭɛɚɯ, 1,9 ɦ/ɫ;  
—ɨɬɧɨɲɟɧɢɟ ɫɭɦɦɵ ɩɥɨɳɚɞɟɣ ɜɫɟɯ ɨɬɜɟɪɫɬɢɣ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɵ 

ɤ ɩɥɨɳɚɞɢ ɫɟɱɟɧɢɹ ɤɨɥɥɟɤɬɨɪɚ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

 ,
ɤɨɥF
ɨɬɜfα 

                                                                                              
 (4.77) 

 
0,3,

0,298
0,0875 α  

hɪ.ɫ. = ɦ89,1
9,812

1,9
9,812
15,11

0,3
2,2 22

2 





 








 
 

ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɮɢɥɶɬɪɭɸɳɟɦ ɫɥɨɟ, ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ 
 

ɮɮ Hω)b(ah                                                              (4.78) 
 

ɝɞɟ ω = 18 ɥ/ɫ ɦ2 – ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɩɪɨɦɵɜɤɢ;  
b=0,017; ɚ = 0,76 – ɩɚɪɚɦɟɬɪɵ ɞɥɹ ɤɟɪɚɦɡɢɬɚ ɫ ɤɪɭɩɧɨɫɬɶɸ ɡɟɪɟɧ 0,5 – 1 ɦɦ. 
Hɮ = 2 ɦ – ɜɵɫɨɬɚ ɮɢɥɶɬɪɭɸɳɟɝɨ ɫɥɨɹ. 
 

13,2218)0,017(0,76 ɮh  ɦ. 
 

ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɝɪɚɜɢɣɧɵɯ ɩɨɞɞɟɪɠɢɜɚɸɳɢɯ ɫɥɨɹɯ, ɨɩɪɟɞɟɥɹɸɬ ɩɨ 
ɮɨɪɦɭɥɟ 

 
ωɇh

ɉɋɉɋ  0,022                                                    (4.79) 
 

ɝɞɟ Hɩ.ɫ. = 0,5ɦ – ɜɵɫɨɬɚ ɩɨɞɞɟɪɠɢɜɚɸɳɟɝɨ ɫɥɨɹ 
 

0,198180,50,022 ɉɋh  ɦ. 
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ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ, ɩɨɞɜɨɞɹɳɟɦ ɩɪɨɦɵɜɧɭɸ ɜɨɞɭ ɤ ɨɛɳɟɦɭ 
ɤɨɥɥɟɤɬɨɪɭ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɵ ɩɪɢ ɞɥɢɧɟ ɬɪɭɛɨɩɪɨɜɨɞɚ 100 ɦ, ɪɚɫɯɨɞɟ 
ɩɪɨɦɵɜɧɨɣ ɜɨɞɵ 315 ɥ/ɫ ɢ ɞɢɚɦɟɬɪɟ ɬɪɭɛɨɩɪɨɜɨɞɚ 600 ɦɦ, ɭɤɥɨɧ i=0,0023. 

 
,lihɉɌ                                                       (4.80) 

 
23,01000,0023 ɉɌh  ɦ. 

 
ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɨɛɪɚɡɨɜɚɧɢɟ ɫɤɨɪɨɫɬɢ ɜɨ ɜɫɚɫɵɜɚɸɳɟɦ ɢ ɧɚɩɨɪɧɨɦ 

ɬɪɭɛɨɩɪɨɜɨɞɚɯ ɧɚɫɨɫɚ ɞɥɹ ɩɨɞɚɱɢ ɩɪɨɦɵɜɧɨɣ ɜɨɞɵ 
 

g
VhɇɌ 

 2
2

                                           (4.81) 

 
Ʉɚɠɞɵɣ ɢɡ ɰɟɧɬɪɨɛɟɠɧɵɯ ɧɚɫɨɫɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɨɞɧɨɜɪɟɦɟɧɧɨ, ɩɨɞɚɟɬ 

50% ɪɚɫɯɨɞɚ ɩɪɨɦɵɜɧɨɣ ɜɨɞɵ, ɬ.ɟ. 160 ɥ/ɫ, ɫɤɨɪɨɫɬɶ ɜ ɩɚɬɪɭɛɤɚɯ ɧɚɫɨɫɚ ɩɪɢ 
d=300 ɦɦ ɫɨɫɬɚɜɢɬ V=2,12 ɦ/ɫ. 

 

.23,0
81,92

12,2 2
ɦhɇɌ 




 
 
ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɦɟɫɬɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜ ɚɪɦɚɬɭɪɟ ɢ ɮɚɫɨɧɧɵɯ ɱɚɫɬɹɯ 
ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

hɦ.ɫ. = ∑ξ ·
g

Vh ɤɨɥ
Ɇɋ 2

2

                                  (4.82) 

ɝɞɟ 
4321

  – ɫɭɦɦɚ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɦɟɫɬɧɵɯ ɫɨɩɪɨɬɢɜɥɟɧɢɣ: 

1
 =0,984 – ɞɥɹ ɤɨɥɟɧɚ;  

2
 =0,26 – ɞɥɹ ɡɚɞɜɢɠɟɤ; 

3
 =0,5 – ɞɥɹ ɜɯɨɞɚ ɜɨ ɜɫɚɫɵɜɚɸɳɭɸ ɬɪɭɛɭ; 

4
 =0,92 – ɞɥɹ ɬɪɨɣɧɢɤɚ. 

hɦ.ɫ.   .18,0
81,92

15,192,05,026,0984,0
2

ɦ 


  

ɉɨɥɧɚɹ ɜɟɥɢɱɢɧɚ ɩɨɬɟɪɶ ɧɚɩɨɪɚ ɩɪɢ ɩɪɨɦɵɜɤɟ ɤɨɧɬɚɤɬɧɨɝɨ ɨɫɜɟɬɥɢɬɟɥɹ 
ɫɨɫɬɚɜɢɬ 
 

,
ɆɋɇɌɉɌɉɋɎɊɋ

hhhhhhh 
                                                     

(4.83) 
 

86,418,023,023,0198,013,289,1 h  ɦ.
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Ƚɟɨɦɟɬɪɢɱɟɫɤɚɹ ɜɵɫɨɬɚ ɩɨɞɴɟɦɚ ɜɨɞɵ hɝ ɨɬ ɞɧɚ ɪɟɡɟɪɜɭɚɪɚ ɱɢɫɬɨɣ ɜɨɞɵ ɞɨ 

ɜɟɪɯɧɟɣ ɤɪɨɦɤɢ ɠɟɥɨɛɨɜ ɧɚɞ ɨɫɜɟɬɥɢɬɟɥɟɦ ɛɭɞɟɬ ɨɩɪɟɞɟɥɹɬɶɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

5,4 ɮɠȽ
Hhh                                          (4.84) 

 
ɝɞɟ ∆hɠ ɦ–ɜɵɫɨɬɚ ɤɪɨɦɤɢ ɠɟɥɨɛɚ ɧɚɞ ɩɨɜɟɪɯɧɨɫɬɶɸ ɨɫɜɟɬɥɢɬɟɥɹ;  

Hɮ=2 ɦ — ɜɵɫɨɬɚ ɡɚɝɪɭɡɤɢ ɨɫɜɟɬɥɢɬɟɥɹ;  
4,5 ɦ – ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɪɟɡɟɪɜɭɚɪɟ. 
 

3,75,428,0 Ƚh  ɦ.  
 

ɇɚɩɨɪ ɧɚɫɨɫɚ ɩɪɢ ɩɪɨɦɵɜɤɟ ɨɫɜɟɬɥɢɬɟɥɹ, ɪɚɜɟɧ 
 

,.ɧɡȽ hhhH                                                     (4.85) 
 

ɝɞɟ  hɡ.ɧ=1,5 ɦ – ɡɚɩɚɫ ɧɚɩɨɪɚ. 
 

66,135,186,43,7 
Ƚ

h  ɦ. 
 

ɉɪɢ ɧɚɩɨɪɟ 13,66 ɦ ɢ ɩɨɞɚɱɟ ɜɨɞɵ ɜ ɤɨɥɢɱɟɫɬɜɟ 1134 ɦ3/ɱ ɩɪɢɧɢɦɚɟɦ 
ɝɨɪɢɡɨɧɬɚɥɶɧɵɣ ɰɟɧɬɪɨɛɟɠɧɵɣ ɞɜɭɯɫɬɨɪɨɧɧɟɝɨ ɜɯɨɞɚ ɨɞɧɨɫɬɭɩɟɧɱɚɬɵɣ ɧɚɫɨɫ 
ɦɚɪɤɢ Ⱦ2000-21Ⱥ2-92-8 ɫ ɞɢɚɦɟɬɪɨɦ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ 425 ɦɦ, ɧɚɩɪɹɠɟɧɢɟɦ  380 
ȼ ɢ ɦɨɳɧɨɫɬɶɸ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ 55 ɤȼɬ. 

ɇɚɫɨɫ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɟɪɟɤɚɱɢɜɚɧɢɹ ɱɢɫɬɵɯ ɢɥɢ ɧɟɦɧɨɝɨ ɡɚɦɭɬɧɟɧɧɵɯ 
ɠɢɞɤɨɫɬɟɣ, ɧɟɚɝɪɟɫɫɢɜɧɵɯ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɦɚɬɟɪɢɚɥɭ ɞɟɬɚɥɟɣ, ɛɟɡ ɚɛɪɚɡɢɜɧɵɯ 
ɢɥɢ ɞɥɢɧɧɨɜɨɥɨɤɧɢɫɬɵɯ ɜɤɥɸɱɟɧɢɣ. ɍɫɬɚɧɚɜɥɢɜɚɟɦ 1 ɪɚɛɨɱɢɣ ɢ 1 ɪɟɡɟɪɜɧɵɣ 
ɧɚɫɨɫ. 
 

4.2.12 Ɉɛɟɡɡɚɪɚɠɢɜɚɧɢɟ 
 
Ɉɛɟɡɡɚɪɚɠɢɜɚɧɢɟ – ɷɬɨ ɭɧɢɱɬɨɠɟɧɢɟ ɩɚɬoɝɟɧɧɵɯ ɛɚɤɬɟɪɢɣ ɢ ɞɪɭɝɢɯ 

ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ. ɉɪɢɦɟɧɹɟɦ ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɟ ɝɢɩɨɯɥoɪɢɬɨɦ ɧɚɬɪɢɹ (NaClO), 
ɩɨɥɭɱɚɟɦɨɝɨ ɩɭɬɟɦ ɷɥɟɤɬɪɨɥɢɡɚ ɩɨɜɚɪɟɧɧɨɣ ɫɨɥɢ, ɫ ɞɨɡɨɣ 2 ɦɝ/ɥ.  

Ɋɚɫɱɟɬɧɵɣ ɱɚɫɨɜɨɣ ɪɚɫɯɨɞ ɚɤɬɢɜɧɨɝɨ ɯɥɨɪɚ ɞɥɹ ɯɥɨɪɢɪɨɜɚɧɢɹ ɜɨɞɵ 
ɩɪɢ ɞɨɡɟ ɯɥɨɪɚ ȾCl/ =2 ɦɝ/ɥ ɫɨɫɬɚɜɢɬ 
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Ɋɚɫɯɨɞ ɫɨɥɢ ɧɚ ɩɨɥɭɱɟɧɢɟ 1 ɤɝ ɚɤɬɢɜɧɨɝɨ ɯɥoɪɚ ɫɨɫɬɚɜɥɹɟɬ 3 ɤɝ NaCl, ɞɥɹ 
ɩɨɥɭɱɟɧɢɹ 0,8 ɤɝ ɚɤɬɢɜɧɨɝɨ ɯɥɨɪɚ ɧɟɨɛɯɨɞɢɦɨ 2,4 ɤɝ NaCl ɜ ɱɚɫ.  

ɉɨɥɭɱɟɧɢɟ ɝɢɩɨɯɥoɪɢɞɚ ɧɚɬɪɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚ ɷɥɟɤɬɪɨɥɢɡɟɪɟ ɦɚɪɤɢ 
ɆȻɗ – 5, ɤɨɬɨɪɵɣ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɩɪɨɰɟɫɫɚ 
ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɨɝɨ ɪɚɡɥɨɠɟɧɢɹ ɩɨɜɚɪɟɧɧɨɣ ɫɨɥɢ ɫ ɩɨɥɭɱɟɧɢɟɦ ɜ ɤɚɱɟɫɬɜɟ 
ɞɟɡɢɧɮɢɰɢɪɭɸɳɟɝɨ ɚɝɟɧɬɚ ɯɥɨɪɧoɣ ɜɨɞɵ ɫ ɫɨɞɟɪɠɚɧɢɟɦ ɞɢɨɤɫɢɞɚ ɯɥɨɪɚ. 
Ƚɚɛɚɪɢɬɵ ɷɥɟɤɬɪɨɥɢɡɟɪɚ: ɞɥɢɧɚ – 0,59 ɦ, ɲɢɪɢɧɚ – 0,43 ɦ ɢ ɜɵɫɨɬɚ – 1,382 ɦ. 
 

5  Ɉɰɟɧɤɚ ɜɨɡɞɟɣɫɬɜɢɹ ɫɢɫɬɟɦ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢɡ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ 
ɢɫɬɨɱɧɢɤɚ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɩɪɢɪɨɞɧɭɸ ɫɪɟɞɭ 
 

5.1 ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɨɛɴɟɤɬɚ 
 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɨɟɤɬɨɦ ɩɥɚɧɢɪɨɜɤɢ ɝɨɪɨɞɚ ɪɚɫɱɟɬɧɨɟ ɤɨɥɢɱɟɫɬɜɨ 
ɧɚɫɟɥɟɧɢɹ ɩɪɢɧɹɬɨ: 23000 ɱɟɥɨɜɟɤ. Ɂɞɚɧɢɹ ɨɛɨɪɭɞɨɜɚɧɵ ɜɧɭɬɪɟɧɧɢɦ 
ɜɨɞɨɩɪɨɜɨɞɨɦ, ɤɚɧɚɥɢɡɚɰɢɟɣ ɢ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɦ ɝɨɪɹɱɢɦ ɜɨɞɨɫɧɚɛɠɟɧɢɟɦ. 

Ɋɚɫɱɟɬɧɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ ɧɚ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɵɟ ɧɭɠɞɵ ɧɚɫɟɥɟɧɢɹ ɢ ɧɚ 
ɩɨɥɢɜ ɨɩɪɟɞɟɥɟɧɵ ɩɨ ɞɟɣɫɬɜɭɸɳɢɦ ɧɨɪɦɚɦ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ ɢ ɪɚɫɱɟɬɧɨɣ 
ɱɢɫɥɟɧɧɨɫɬɢ ɧɚɫɟɥɟɧɢɹ. 

ɋɭɦɦɚɪɧɨɟ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɟ ɩɨ ɝɨɪɨɞɭ ɫɨɫɬɚɜɢɬ 9808,5 ɦ3/ɫɭɬ = 0,113 ɦ3/ɫ.  
 
5.2 ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɫɬɨɱɧɢɤɚ ɜɨɞɨɫɧɚɛɠɟɧɢɹ 
 
ɂɫɬɨɱɧɢɤ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɨɡɟɪɨ ɋɚɦɫɨɧɤɢɧɨ ɩɥɨɳɚɞɶɸ ɜɨɞɨɫɛɨɪɚ 8,4 ɤɦ2, 

ɞɥɢɧɚ ɨɡɟɪɚ 1750 ɦ, ɲɢɪɢɧɚ 600 - 700 ɦ, ɝɥɭɛɢɧɚ 4,5 - 17 ɦ, ɨɛɴɟɦ ɩɨɥɧɵɣ 2448 
ɬɵɫ.ɦ3, ɩɥɨɳɚɞɶ ɡɟɪɤɚɥɚ 555 ɬɵɫ. ɦ2.  

Ʌɟɞɹɧɨɣ ɩɨɤɪɨɜ ɨɡɟɪɚ ɜɟɫɶɦɚ ɧɟɪɚɜɧɨɦɟɪɧɵɣ, ɱɬɨ ɨɛɴɹɫɧɹɟɬɫɹ 
ɫɩɟɰɢɮɢɤɨɣ ɟɝɨ ɮɨɪɦɢɪɨɜɚɧɢɹ, ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶɸ ɫɧɟɠɧɨɝɨ ɩɨɤɪɨɜɚ ɢ 
ɧɚɥɟɞɟɨɛɪɚɡɨɜɚɧɢɟɦ. ɇɚɪɚɫɬɚɧɢɟ ɬɨɥɳɢɧɵ ɥɶɞɚ ɩɪɨɢɫɯɨɞɢɬ ɫ ɦɨɦɟɧɬɚ ɥɟɞɨɫɬɚɜɚ 
(ɨɤɬɹɛɪɶ) ɞɨ ɦɚɹ. Ɇɢɧɢɦɚɥɶɧɵɣ ɝɨɪɢɡɨɧɬ ɜ ɨɡɟɪɟ ɧɚɛɥɸɞɚɟɬɫɹ ɜ ɦɚɪɬɟ - ɚɩɪɟɥɟ. 
Ɉɧɢ ɨɬɪɚɠɚɸɬ ɡɢɦɧɸɸ ɦɟɠɟɧɶ. ɉɢɤ ɩɨɥɨɜɨɞɶɹ ɧɚɫɬɭɩɚɟɬ ɜ ɫɟɪɟɞɢɧɟ ɦɚɹ - 
ɧɚɱɚɥɟ ɢɸɧɹ. ɉɢɬɚɧɢɟ ɨɡɟɪɚ ɩɪɨɢɫɯɨɞɢɬ ɡɚ ɫɱɟɬ ɬɚɹɧɢɹ ɫɧɟɝɚ ɧɚ ɩɥɨɳɚɞɢ 
ɜɨɞɨɫɛɨɪɚ ɢ ɞɨɠɞɟɣ.  

Ɉɰɟɧɤɚ ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɩɪɨɢɡɜɟɞɟɧɚ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɋɚɧɉɢɇ 2.1.5.980-00 «Ƚɢɝɢɟɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɨɯɪɚɧɟ 
ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɜɨɞ», Ɇɢɧɡɞɪɚɜ Ɋɨɫɫɢɢ 2000 ɝ., Ƚɇ 2.1.5.1315-03 «ɉɪɟɞɟɥɶɧɨ 
ɞɨɩɭɫɬɢɦɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ (ɉȾɄ) ɯɢɦɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɟ ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ 
ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɨɝɨ ɢ ɤɭɥɶɬɭɪɧɨ-ɛɵɬɨɜɨɝɨ ɜɨɞɨɩɨɥɶɡɨɜɚɧɢɹ». Ɇ.: Ɇɢɧɡɞɪɚɜ 
Ɋɨɫɫɢɢ , 2003. 

Ⱦɚɧɧɵɟ ɩɨ ɤɚɱɟɫɬɜɭ ɜɨɞɵ ɢɫɬɨɱɧɢɤɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 5.1 
 
Ɍɚɛɥɢɰɚ 5.1 – ɂɫɯɨɞɧɵɟ ɢ ɞɚɧɧɵɟ ɢ ɧɨɪɦɚɬɢɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɤɚɱɟɫɬɜɭ 

ɜɨɞɵ ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɨɝɨ ɧɚɡɧɚɱɟɧɢɹ 
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ɉɨɤɚɡɚɬɟɥɢ ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

Ʉɚɱɟɫɬɜɨ 
ɜɨɞɵ ɜ 
ɨɡɟɪɟ 

ɇɨɪɦɚɬɢɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɜɨɞɨɟɦɚɦ 
ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɨɝɨ ɧɚɡɧɚɱɟɧɢɹ 

ɉȾɄ, 
ɦɝ/ɥ Ʌɉȼ Ʉɥɚɫɫ 

ɨɩɚɫɧɨɫɬɢ 
Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɫɨɫɬɚɜɭ ɢ ɫɜɨɣɫɬɜɚɦ ɜɨɞɵ 

ȼɡɜɟɲɟɧɧɵɟ 
ɜɟɳɟɫɬɜɚ ɦɝ/ɥ 250 ɧɟ ɧɨɪɦɢɪɭɟɬɫɹ 

ɉɥɚɜɚɸɳɢɟ ɩɪɢɦɟɫɢ  ɨɬɫɭɬɫɬɜɢ
ɟ ɨɬɫɭɬɫɬɜɢɟ 

Ɉɤɪɚɫɤɚ ɫɦ 55 ɧɟ ɞɨɥɠɧɚ ɨɛɧɚɪɭɠɢɜɚɬɶɫɹ 
ɜ ɫɬɨɥɛɢɤɟ 20 ɫɦ 

Ɂɚɩɚɯɢ ɛɚɥɥ 2 

ɧɟ ɞɨɥɠɧɚ ɩɪɢɨɛɪɟɬɚɬɶ ɡɚɩɚɯ 
ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ ɛɨɥɟɟ 2 ɛɚɥɥɨɜ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɢɥɢ ɩɪɢ ɩɨɫɥɟɞɭɸɳɟɦ 
ɯɥɨɪɢɪɨɜɚɧɢɢ ɢɥɢ ɞɪɭɝɢɯ ɫɩɨɫɨɛɚɯ 

ɨɛɪɚɛɨɬɤɢ 

Ɍɟɦɩɟɪɚɬɭɪɚ °ɋ 12 

ɧɟ ɞɨɥɠɧɚ ɩɨɜɵɲɚɬɶɫɹ ɛɨɥɟɟ ɱɟɦ ɧɚ 3 °ɋ 
ɩɨ ɫɪɚɜɧɟɧɢɸ ɫɨ ɫɪɟɞɧɟɦɟɫɹɱɧɨɣ 

ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɨɞɵ ɫɚɦɨɝɨ ɠɚɪɤɨɝɨ 
ɦɟɫɹɰɚ ɝɨɞɚ ɡɚ ɩɨɫɥɟɞɧɢɟ 10 ɥɟɬ 

ȼɨɞɨɪɨɞɧɵɣ 
ɩɨɤɚɡɚɬɟɥɶ (ɪɇ)  7,5 ɧɟ ɞɨɥɠɟɧ ɜɵɯɨɞɢɬɶ ɡɚ ɩɪɟɞɟɥɵ 6,5-8,5 

Ɇɢɧɟɪɚɥɢɡɚɰɢɹ ɜɨɞɵ ɦɝ/ɥ 123 1000 - - 
Ɋɚɫɬɜɨɪɟɧɧɵɣ 
Ʉɢɫɥɨɪɨɞ ɦɝ Ɉ2/ɥ 6,08 ɇɟ ɦɟɧɟɟ 4 - - 

Ȼɢɨɯɢɦɢɱɟɫɤɨɟ 
ɩɨɬɪɟɛɥɟɧɢɟ 
ɤɢɫɥɨɪɨɞɚ (ȻɉɄ5) 

 
ɦɝ Ɉ2/ɥ 1,5 3 - - 

ɏɢɦɢɱɟɫɤɨɟ 
ɩɨɬɪɟɛɥɟɧɢɟ 
ɤɢɫɥɨɪɨɞɚ 
(ɛɢɯɪɨɦɚɬɧɚɹ 
ɨɤɢɫɥɹɟɦɨɫɬɶ), ɏɉɄ 

ɦɝ Ɉ2/ɥ 6,7 15 - - 

ɏɢɦɢɱɟɫɤɢɟ ɜɟɳɟɫɬɜɚ 

ɀɟɥɟɡɨ ɨɛɳɟɟ ɦɝ/ɥ 0,49 0,3 ɨ/ɥ 3 

Ɇɟɞɶ ɦɝ/ɥ 0,005 1,0 ɨ/ɥ 3 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 5.1 

Ⱥɥɸɦɢɧɢɣ ɦɝ/ɥ 0,031 0,2 ɫ//ɬ 2 

Ɏɨɫɮɚɬɵ ɦɝ/ɥ 0,008 3,5 ɨ/ɥ 4 

ɏɥɨɪɢɞɵ ɦɝ/ɥ 4,6 350 ɨ/ɥ 4 

ɋɭɥɶɮɚɬɵ ɦɝ/ɥ 17,3 500 ɨ/ɥ 4 

Ɏɟɧɨɥɵ ɦɝ/ɥ 0,002 0,001 ɨ/ɥ 4 

ɋɉȺȼ ɦɝ/ɥ 0,02 0,5 ɨ/ɥ 4 

Ɇɚɪɝɚɧɟɰ ɦɝ/ɥ 0,02 0,1 ɨ/ɥ 3 

ɇɟɮɬɟɩɪɨɞɭɤɬɵ ɦɝ/ɥ 0,035 0,1 ɨ/ɥ 4 

ɐɢɧɤ ɦɝ/ɥ 0,02 5 ɨ/ɥ 3 

Ⱥɡɨɬ ɧɢɬɪɢɬɧɵɣ ɦɝ/ɥ 0,002 3,3 ɫ/ɬ 2 

Ⱥɡɨɬ ɧɢɬɪɚɬɧɵɣ ɦɝ/ɥ 0,05 0,17 ɫ/ɬ 3 

Ⱥɡɨɬ ɚɦɦɨɧɢɣɧɵɣ ɦɝ/ɥ 0,17 1,5 ɫ/ɬ 3 

Ȼɚɤɬɟɪɢɨɥɨɝɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 

ȼɨɡɛɭɞɢɬɟɥɢ 
ɤɢɲɟɱɧɵɯ ɢɧɮɟɤɰɢɣ  Ɉɬɫɭɬ 

ɫɬɜɢɟ ɨɬɫɭɬɫɬɜɢɟ 

ɀɢɡɧɟɫɩɨɫɨɛɧɵɟ ɹɣɰɚ 
ɝɟɥɶɦɢɧɬɨɜ (ɚɫɤɚɪɢɞ, 
ɜɥɚɫɨɝɥɚɜ, ɬɨɤɫɨɤɚɪ, 
ɮɚɫɰɢɨɥ), ɨɧɤɨɫɮɟɪɵ 
ɬɟɧɢɢɞ ɢ 
ɠɢɡɧɟɫɩɨɫɨɛɧɵɟ 
ɰɢɫɬɵ ɩɚɬɨɝɟɧɧɵɯ 
ɤɢɲɟɱɧɵɯ 
ɩɪɨɫɬɟɣɲɢɯ 

 Ɉɬɫɭɬ 
ɫɬɜɢɟ ɇɟ ɞɨɥɠɧɵ ɫɨɞɟɪɠɚɬɶɫɹ ɜ 25 ɥ ɜɨɞɵ 

Ɍɟɪɦɨɬɨɥɟɪɚɧɬɧɵɟ 
ɤɨɥɢɮɨɪɦɧɵɟ 
ɛɚɤɬɟɪɢɢ 

 
ɄɈȿ/100ɦɥ 12 ɇɟ ɛɨɥɟɟ 100 

Ɉɛɳɢɟ ɤɨɥɢɮɨɪɦɧɵɟ 
ɛɚɤɬɟɪɢɢ 

 
ɄɈȿ/100ɦɥ 18 

ɇɟ ɛɨɥɟɟ 1000 

Ʉɨɥɢɮɚɝɢ ȻɈȿ/100ɦɥ 4 ɇɟ ɛɨɥɟɟ 10 
Ɋɚɞɢɚɰɢɨɧɧɵɟ ɩɨɤɚɡɚɬɟɥɢ 

ɋɭɦɦɚɪɧɚɹ ɨɛɴɟɦɧɚɹ 
ɚɤɬɢɜɧɨɫɬɶ 
ɪɚɞɢɨɧɭɤɥɢɞɨɜ ɩɪɢ 
ɫɨɜɦɟɫɬɧɨɦ 
ɩɪɢɫɭɬɫɬɜɢɢ 

     1/  YBiAi
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Ʉɚɱɟɫɬɜɨ ɜɨɞɵ (ɬɚɛɥɢɰɚ 5.1) ɨɰɟɧɟɧɨ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɫɚɧɢɬɚɪɧɵɦɢ 
ɬɪɟɛɨɜɚɧɢɹɦɢ ɤ ɜɨɞɨɟɦɚɦ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɨɝɨ ɧɚɡɧɚɱɟɧɢɹ ɩɨ ɭɫɥɨɜɢɹɦ: 

1. ɏɉ
ii ɉȾɄC   ɞɥɹ ɜɟɳɟɫɬɜ ɤ 3 ɢ 4 ɤɥɚɫɫɭ ɨɩɚɫɧɨɫɬɢ (ɩɪɟɜɵɲɟɧɢɟ 

ɫɚɧɢɬɚɪɧɵɯ ɧɨɪɦ ɩɨ ɮɟɧɨɥɚɦ ɢ ɧɟɮɬɟɩɪɨɞɭɤɬɚɦ). 

2. 



N

i iɉȾɄ
Ci

1
1  ɞɥɹ ɜɟɳɟɫɬɜ 1-ɝɨ ɢ 2-ɝɨ ɤɥɚɫɫɨɜ (ɚɡɨɬ ɧɢɬɪɢɬɧɵɣ, 

ɚɥɸɦɢɧɢɣ), ɨɬɧɨɫɹɳɢɯɫɹ ɤ ɨɞɧɨɦɭ ɥɢɦɢɬɢɪɭɸɳɟɦɭ ɩɨɤɚɡɚɬɟɥɸ ɜɪɟɞɧɨɫɬɢ 
(Ʌɉȼ).  
 ଴,଴ଷଵ଴,ଶ + ଴,଴ଶଷ,ଷ = 0,16 < 1. 

 
ȼɵɜɨɞ: ɤɚɱɟɫɬɜɨ ɜɨɞɵ ɜ ɜɨɞɧɨɦ ɨɛɴɟɤɬɟ ɧɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɪɟɛɨɜɚɧɢɹɦ, 

ɩɪɟɞɴɹɜɥɹɟɦɵɦ ɤ ɜɨɞɨɟɦɚɦ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɨɝɨ ɧɚɡɧɚɱɟɧɢɹ. ɇɚɛɥɸɞɚɟɬɫɹ 
ɩɪɟɜɵɲɟɧɢɟ ɫɚɧɢɬɚɪɧɵɯ ɧɨɪɦ ɩɨ ɧɟɮɬɟɩɪɨɞɭɤɬɚɦ ɢ ɮɟɧɨɥɚɦ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȽɈɋɌ 2761-84* «ɂɫɬɨɱɧɢɤɢ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɝɨ 
ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ. Ƚɢɝɢɟɧɢɱɟɫɤɢɟ, ɬɟɯɧɢɱɟɫɤɢɟ 
ɬɪɟɛɨɜɚɧɢɹ ɢ ɩɪɚɜɢɥɚ ɜɵɛɨɪɚ» ɨɬ 27 ɧɨɹɛɪɹ 1984 ɝ. №4013, ɭɫɬɚɧɨɜɥɟɧ ɤɥɚɫɫ 
ɢɫɬɨɱɧɢɤɚ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɫ ɭɱɟɬɨɦ ɟɝɨ ɫɚɧɢɬɚɪɧɨɣ ɧɚɞɟɠɧɨɫɬɢ ɢ ɜɨɡɦɨɠɧɨɫɬɢ 
ɩɨɥɭɱɟɧɢɹ ɩɢɬɶɟɜɨɣ ɜɨɞɵ (ɢɫɬɨɱɧɢɤ ɨɬɧɨɫɢɬɫɹ ɤɨ 2 ɤɥɚɫɫɭ) ɢ ɨɰɟɧɟɧɚ 
ɩɪɢɝɨɞɧɨɫɬɶ ɞɚɧɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɞɥɹ ɰɟɥɟɣ ɜɨɞɨɫɧɚɛɠɟɧɢɹ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɤɥɚɫɫɚ ɢɫɬɨɱɧɢɤɚ ɩɨɞɨɛɪɚɧ ɦɟɬɨɞ ɨɛɪɚɛɨɬɤɢ ɜɨɞɵ. 

Ɉɛɴɟɤɬ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧ ɜ ɤɚɱɟɫɬɜɟ ɢɫɬɨɱɧɢɤɚ ɯɨɡɹɣɫɬɜɟɧɧɨ-
ɩɢɬɶɟɜɨɝɨ ɧɚɡɧɚɱɟɧɢɹ, ɩɨɫɥɟ ɨɫɜɟɬɥɟɧɢɹ, ɨɛɟɫɰɜɟɱɢɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɨɤɢɫɥɟɧɢɹ ɢ 
ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɟ. 

Ʉɚɱɟɫɬɜɨ ɜɨɞɵ ɩɨɫɥɟ ɨɛɪɚɛɨɬɤɢ ɞɨɥɠɧɨ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɬɪɟɛɨɜɚɧɢɹɦ 
ɋɚɧɉɢɇ 2.1.4.1074-01 «ɉɢɬɶɟɜɚɹ ɜɨɞɚ. Ƚɢɝɢɟɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɤɚɱɟɫɬɜɭ 
ɜɨɞɵ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɯ ɫɢɫɬɟɦ ɩɢɬɶɟɜɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ. ɤɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ». 
Ɇɢɧɡɞɪɚɜ Ɋɨɫɫɢɢ. Ɇ:. 2002ɝ., 103 ɫ. ɇɨɪɦɚɬɢɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɫɨɞɟɪɠɚɧɢɸ 
ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɩɢɬɶɟɜɨɣ ɜɨɞɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 5.2. 
 

Ɍɚɛɥɢɰɚ 5.2 – ɇɨɪɦɚɬɢɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɫɨɞɟɪɠɚɧɢɸ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ 
ɩɢɬɶɟɜɨɣ ɜɨɞɟ 

ɉɨɤɚɡɚɬɟɥɢ ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

Ʉɚɱɟɫɬɜɨ ɜɨɞɵ 
ɜ ɨɡɟɪɟ 

ɇɨɪɦɚɬɢɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɤɚɱɟɫɬɜɭ 
ɩɢɬɶɟɜɨɣ ɜɨɞɵ 

ɉȾɄ, 
ɦɝ/ɥ Ʌɉȼ Ʉɥɚɫɫ ɨɩɚɫɧɨɫɬɢ 

Ɉɛɨɛɳɟɧɧɵɟ ɩɨɤɚɡɚɬɟɥɢ 

ȼɨɞɨɪɨɞɧɵɣ 
ɩɨɤɚɡɚɬɟɥɶ 

ɟɞɢɧɢɰɵ 
ɪɇ 7,5 

ɜ 
ɩɪɟɞɟɥɚɯ 

6-9 
  

Ɉɛɳɚɹ ɦɢɧɟɪɚɥɢɡɚɰɢɹ 
(ɫɭɯɨɣ ɨɫɬɚɬɨɤ)  ɦɝ/ɥ 123 1000   
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 5.2 

ɀɟɫɬɤɨɫɬɶ ɨɛɳɚɹ ɦɝ-ɷɤɜ./ɥ 2,1 7,0   
Ɉɤɢɫɥɹɟɦɨɫɬɶ 
ɩɟɪɦɚɧɝɚɧɚɬɧɚɹ 

ɦɝ/ɥ 4,2 5,0   

ɇɟɮɬɟɩɪɨɞɭɤɬɵ ɦɝ/ɥ 0,9 0,1   
ɉɨɜɟɪɯɧɨɫɬɧɨ-
ɚɤɬɢɜɧɵɟ ɜɟɳɟɫɬɜɚ 
(ɉȺȼ), 
ɚɧɢɨɧɨɚɤɬɢɜɧɵɟ 

ɦɝ/ɥ 

0,01 0,5   

Ɏɟɧɨɥɶɧɵɣ ɢɧɞɟɤɫ ɦɝ/ɥ 0,006 0,25   
ɇɟɨɪɝɚɧɢɱɟɫɤɢɟ ɜɟɳɟɫɬɜɚ 

Ⱥɥɸɦɢɧɢɣ (Al3+) ɦɝ/ɥ 0,031 0,2 ɫ.-ɬ. 2 

ɀɟɥɟɡɨ (Fe)  ɦɝ/ɥ 0,49 0,3 ɨɪɝ. 3 

Ɇɚɪɝɚɧɟɰ (Ɇn) ɦɝ/ɥ 0,02 0,1 ɨɪɝ. 3 

Ɇɟɞɶ (ɋu, ɫɭɦɦɚɪɧɨ) ɦɝ/ɥ 0,005 1,0 -"- 3 

ɇɢɬɪɚɬɵ (ɩɨ NɈ3
-) ɦɝ/ɥ 0,05 0,17 ɫ.-ɬ. 3 

ɋɭɥɶɮɚɬɵ (SO )  ɦɝ/ɥ 17,3 500 ɨɪɝ. 4 

ɏɥɨɪɢɞɵ (ɋl-)  ɦɝ/ɥ 4,6 350 ɨɪɝ. 4 

Ɏɨɫɮɚɬɵ ɦɝ/ɥ 0,008 3,5 ɨ/ɥ 4 

ɇɢɬɪɢɬɵ (ɩɨ NO2
-) ɦɝ/ɥ 0,002 3,3 ɫ/ɬ 2 

Ⱥɦɦɨɧɢɣ (ɩɨ NH4
+) ɦɝ/ɥ 0,17 1,5 ɫ/ɬ 3 

ɐɢɧɤ (Zn2+)  ɦɝ/ɥ 0,02 5,0 ɨɪɝ. 3 

 
ɇɨɪɦɚɬɢɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɦɢɤɪɨɛɢɨɥɨɝɢɱɟɫɤɢɦ ɢ ɩɚɪɚɡɢɬɨɥɨɝɢɱɟɫɤɢɦ 

ɩɨɤɚɡɚɬɟɥɹɦ, ɬɚɤɠɟ ɩɨ ɨɪɝɚɧɨɥɟɩɬɢɱɟɫɤɢɦ ɩɨɤɚɡɚɬɟɥɹɦ ɢ ɪɚɞɢɚɰɢɨɧɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 5.3. 

 
Ɍɚɛɥɢɰɚ 5.3 – ɇɨɪɦɚɬɢɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɤɚɱɟɫɬɜɭ ɩɢɬɶɟɜɨɣ ɜɨɞɵ ɩɨ 
ɦɢɤɪɨɛɢɨɥɨɝɢɱɟɫɤɢɦ, ɩɚɪɚɡɢɬɨɥɨɝɢɱɟɫɤɢɦ ɢ ɨɪɝɚɧɨɥɟɩɬɢɱɟɫɤɢɦ ɩɨɤɚɡɚɬɟɥɹɦ 

ɉɨɤɚɡɚɬɟɥɢ ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ Ʉɚɱɟɫɬɜɨ ɜɨɞɵ ɜ 
ɪɟɤɟ ɇɨɪɦɚɬɢɜɵ 

ɦɢɤɪɨɛɢɨɥɨɝɢɱɟɫɤɢɟ ɢ ɩɚɪɚɡɢɬɨɥɨɝɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 

Ɍɟɪɦɨɬɨɥɟɪɚɧɬɧɵɟ 
ɤɨɥɢɮɨɪɦɧɵɟ ɛɚɤɬɟɪɢɢ 

ɑɢɫɥɨ ɛɚɤɬɟɪɢɣ ɜ 
100 ɦɥ Ɉɬɫɭɬɫɬɜɢɟ Ɉɬɫɭɬɫɬɜɢɟ 

Ɉɛɳɢɟ ɤɨɥɢɮɨɪɦɧɵɟ 
ɛɚɤɬɟɪɢɢ 

ɑɢɫɥɨ ɛɚɤɬɟɪɢɣ ɜ 
100 ɦɥ Ɉɬɫɭɬɫɬɜɢɟ Ɉɬɫɭɬɫɬɜɢɟ 

Ɉɛɳɟɟ ɦɢɤɪɨɛɧɨɟ 
ɱɢɫɥɨ 

ɑɢɫɥɨ ɨɛɪɚɡɭɸɳɢɯ 
ɤɨɥɨɧɢɢ ɛɚɤɬɟɪɢɣ ɜ 1 
ɦɥ  

 
ɇɟ ɛɨɥɟɟ 50 

 

2
4
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 5.3 

Ʉɨɥɢɮɚɝɢ ɑɢɫɥɨ 
ɛɥɹɲɤɨɨɛɪɚɡɭɸɳɢɯ 
ɟɞɢɧɢɰ (ȻɈȿ) ɜ 100 
ɦɥ 

Ɉɬɫɭɬɫɬɜɢɟ 

Ɉɬɫɭɬɫɬɜɢɟ 

ɋɩɨɪɵ 
ɫɭɥɶɮɢɬɪɟɞɭɰɢɪɭɸɳɢɯ 
ɤɥɨɫɬɪɢɞɢɣ 

ɑɢɫɥɨ ɫɩɨɪ ɜ 20 ɦɥ 
Ɉɬɫɭɬɫɬɜɢɟ 

Ɉɬɫɭɬɫɬɜɢɟ 

ɐɢɫɬɵ ɥɹɦɛɥɢɣ ɑɢɫɥɨ ɰɢɫɬ ɜ 50 ɥ Ɉɬɫɭɬɫɬɜɢɟ Ɉɬɫɭɬɫɬɜɢɟ 

ɨɪɝɚɧɨɥɟɩɬɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 

Ɂɚɩɚɯ ɛɚɥɥɵ 2 2 

ɉɪɢɜɤɭɫ -"- 2 2 

ɐɜɟɬɧɨɫɬɶ ɝɪɚɞɭɫɵ 55 20 

Ɇɭɬɧɨɫɬɶ ȿɆɎ (ɟɞɢɧɢɰɵ 
ɦɭɬɧɨɫɬɢ ɩɨ 

ɮɨɪɦɚɡɢɧɭ) ɢɥɢ ɦɝ/ɥ 
(ɩɨ ɤɚɨɥɢɧɭ) 

250 2,6 

1,5 

Ɋɚɞɢɨɥɨɝɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 

Ɉɛɳɚɹ - 
ɪɚɞɢɨɚɤɬɢɜɧɨɫɬɶ Ȼɤ/ɥ Ɉɬɫɭɬɫɬɜɢɟ 0,1 

Ɉɛɳɚɹ -
ɪɚɞɢɨɚɤɬɢɜɧɨɫɬɶ Ȼɤ/ɥ Ɉɬɫɭɬɫɬɜɢɟ 1,0 

 
Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɨɪɦɚɬɢɜɧɵɦɢ 

ɬɪɟɛɨɜɚɧɢɹɦɢ ɜɵɛɪɚɧɚ ɫɯɟɦɚ: ɩɟɪɜɢɱɧɨɟ ɨɤɢɫɥɟɧɢɟ ɜ ɨɡɨɧɚɬɨɪɧɵɯ, ɨɫɜɟɬɥɟɧɢɟ 
ɧɚ ɨɫɜɟɬɥɢɬɟɥɹɯ ɫɨ ɜɡɜɟɲɟɧɧɵɦ ɫɥɨɟɦ ɨɫɚɞɤɚ, ɮɢɥɶɬɪɨɜɚɧɢɟ ɧɚ ɫɤɨɪɵɯ 
ɡɟɪɧɢɫɬɵɯ ɮɢɥɶɬɪɚɯ, ɜɬɨɪɢɱɧɨɟ ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɟ ɝɢɩɨɯɥɨɪɢɬɨɦ ɧɚɬɪɢɹ, 
ɩɨɥɭɱɚɟɦɵɣ ɷɥɟɤɬɪɨɥɢɬɢɱɟɫɤɢɦ ɩɭɬɟɦ. 
 

5.3 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɜɨɞɨɩɨɞɝɨɬɨɜɤɢ 
 

ɋɯɟɦɚ ɜɨɞɨɩɨɞɝɨɬɨɜɤɢ ɜɤɥɸɱɚɟɬ ɫɥɟɞɭɸɳɢɟ ɩɪɨɰɟɫɫɵ: ɨɤɢɫɥɟɧɢɟ, 
ɨɫɜɟɬɥɟɧɢɟ, ɨɛɟɫɰɜɟɱɢɜɚɧɢɟ ɢ ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɟ.  

Ⱦɥɹ ɨɛɟɫɰɜɟɱɢɜɚɧɢɹ ɢ ɨɫɜɟɬɥɟɧɢɹ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɤɨɚɝɭɥɢɪɨɜɚɧɢɟ 
ɛɪɢɥɥɢɚɧɬɨɦ-50 ɫ ɞɨɡɨɣ 25 ɦɝ/ɥ ɢ ɮɥɨɤɭɥɢɪɨɜɚɧɢɟ Ʉ6651 ɫ ɞɨɡɨɣ 0,1 ɦɝ/ɥ, 
ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɟ – ɝɢɩɨɯɥɨɪɢɬɨɦ ɧɚɬɪɢɹ, ɩɨɥɭɱɚɟɦɵɣ ɷɥɟɤɬɪɨɥɢɡɧɵɦ ɩɭɬɟɦ. 
 

5.4 Ɍɟɯɧɨɥɨɝɢɹ ɜɨɞɨɩɨɞɝɨɬɨɜɤɢ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɜɨɡɦɨɠɧɨɝɨ 
ɚɧɬɪɨɩɨɝɟɧɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɩɪɢɪɨɞɧɭɸ ɫɪɟɞɭ 
 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɨɞɨɩɨɞɝɨɬɨɜɤɢ ɩɪɨɢɫɯɨɞɢɬ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɜɨɞɧɵɣ ɨɛɴɟɤɬ ɡɚ 
ɫɱɟɬ ɢɡɴɹɬɢɹ ɜɨɞɵ.  
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ɂɡɴɹɬɢɟ ɜɨɞɵ ɩɪɢɜɨɞɢɬ ɤ ɢɡɦɟɧɟɧɢɸ ɩɪɨɩɭɫɤɚ ɜɨɞɵ, ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ ɢ 
ɞɪɭɝɢɦ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɦ ɩɨɤɚɡɚɧɢɹɦ ɜɨɞɨɬɨɤɚ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɨɛɪɚɡɭɸɬɫɹ: 
- ɠɢɞɤɢɟ ɨɬɯɨɞɵ (ɩɪɨɦɵɜɧɵɟ ɜɨɞɵ ɮɢɥɶɬɪɨɜ); 
- ɝɚɡɨɨɛɪɚɡɧɵɟ ɨɬɯɨɞɵ, ɩɨɫɬɭɩɚɸɳɢɟ ɜ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ ɜ ɪɟɡɭɥɶɬɚɬɟ 

ɨɡɨɧɢɪɨɜɚɧɢɹ ɢ ɯɥɨɪɢɪɨɜɚɧɢɹ; 
- ɬɜɟɪɞɵɟ ɨɬɯɨɞɵ (ɝɢɞɪɨɨɤɢɫɧɵɟ ɲɥɚɦɵ ɜɨɞɨɨɱɢɫɬɤɢ). 
 
5.5 Ʉɨɥɢɱɟɫɬɜɟɧɧɚɹ ɨɰɟɧɤɚ ɚɧɬɪɨɩɨɝɟɧɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ 
 
Ɍɪɟɛɭɟɦɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɜɨɞɨɡɚɛɨɪɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɨɩɪɟɞɟɥɟɧɚ ɩɨ 

ɭɞɟɥɶɧɵɦ ɧɨɪɦɚɬɢɜɚɦ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ ɫ ɭɱɟɬɨɦ ɫɬɟɩɟɧɢ ɛɥɚɝɨɭɫɬɪɨɣɫɬɜɚ 
ɧɚɫɟɥɟɧɧɨɝɨ ɩɭɧɤɬɚ (ɫɭɦɦɚɪɧɨɟ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɟ ɩɨ ɝɨɪɨɞɭ ɫɨɫɬɚɜɢɬ 9808,5 
ɦ3/ɫɭɬ = 0,113 ɦ3/). 
 

5.5.1 Ɉɰɟɧɤɚ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɧɚɝɪɭɡɤɢ ɧɚ ɜɨɞɧɵɣ ɨɛɴɟɤɬ ɜɨɞɨɡɚɛɨɪɨɦ 
 

Ⱦɨɩɭɫɬɢɦɚɹ ɝɢɞɪɚɜɥɢɱɟɫɤɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɜɨɞɧɵɣ ɨɛɴɟɤɬ (ɞɨ 20-25 %) 
ɫɨɫɬɨɢɬ ɜ ɨɛɟɫɩɟɱɟɧɢɢ ɫɚɧɢɬɚɪɧɨɝɨ ɩɪɨɩɭɫɤɚ ɜɨɞɵ ɩɨɫɥɟ ɡɚɛɨɪɚ, ɤɨɬɨɪɵɣ ɧɟ 
ɞɨɥɠɟɧ ɛɵɬɶ ɦɟɧɟɟ 75 %.  

ȼɟɥɢɱɢɧɚ ɮɚɤɬɢɱɟɫɤɨɝɨ ɫɚɧɢɬɚɪɧɨɝɨ ɩɪɨɩɭɫɤɚ: 
 
Ɋɝɢɞ = (Qɪ – Qɜ )/ Qɪ · 100 %,                            (5.1) 

 
ɝɞɟ Qɪ – ɦɢɧɢɦɚɥɶɧɵɣ ɫɪɟɞɧɟɦɟɫɹɱɧɵɣ ɪɚɫɯɨɞ ɪɟɱɧɨɣ ɜɨɞɵ, ɦ3/ɫ;  
      Qɜ – ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɜɨɞɨɡɚɛɨɪɧɵɯ ɫɨɨɪɭɠɟɧɢɣ, ɦ3/ɫ.  

 
Ɋɝɢɞ. = (2448000-9808,5)/ 2448000·100 % = 99,6 % 

 
ȼɵɜɨɞ: ɝɢɞɪɚɜɥɢɱɟɫɤɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɜɨɞɧɵɣ ɨɛɴɟɤɬ ɧɟ ɩɪɟɜɵɲɚɟɬ 

ɞɨɩɭɫɬɢɦɵɯ ɧɨɪɦ ɩɨ ɫɚɧɢɬɚɪɧɨɦɭ ɩɪɨɩɭɫɤɭ ɜɨɞɵ ɢ ɫɨɫɬɚɜɥɹɟɬ 2,01 %.  
 

5.5.2 Ɉɰɟɧɤɚ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ 
 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɨɤɢɫɥɟɧɢɹ ɜɨɞɵ ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɟɦ 
ɝɢɩɨɯɥɨɪɢɬɨɦ ɧɚɬɪɢɹ ɩɪɨɢɫɯɨɞɢɬ ɩɨɩɚɞɚɧɢɟ ɜ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ ɜɪɟɞɧɵɯ 
ɝɚɡɨɨɛɪɚɡɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ. 

Ɋɚɫɱɟɬ ɡɚɝɪɹɡɧɟɧɢɹ ɚɬɦɨɫɮɟɪɵ ɜɵɛɪɨɫɚɦɢ ɩɪɨɢɡɜɟɞɟɧ ɩɨ Ɇɟɬɨɞɢɤɚ 
ɪɚɫɱɟɬɚ ɤɨɧɰɟɧɬɪɚɰɢɣ ɜ ɚɬɦɨɫɮɟɪɧɨɦ ɜɨɡɞɭɯɟ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ, ɫɨɞɟɪɠɚɳɢɯɫɹ 
ɜ ɜɵɛɪɨɫɚɯ ɩɪɟɞɩɪɢɹɬɢɣ, ɈɇȾ-86. ȽɈɋɄɈɆȽɂȾɊɈɆȿɌ. 

ɉɪɢ ɪɚɫɱɟɬɟ ɨɩɪɟɞɟɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
ɜɚɥɨɜɵɟ ɜɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ (ɩɨɬɟɪɢ ɩɪɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦ 

ɩɪɨɰɟɫɫɟ);  
ɦɚɤɫɢɦɚɥɶɧɭɸ ɩɪɢɡɟɦɧɭɸ ɤɨɧɰɟɧɬɪɚɰɢɸ; 
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ɪɚɫɫɬɨɹɧɢɟ, ɧɚ ɤɨɬɨɪɨɦ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɦɚɤɫɢɦɚɥɶɧɚɹ ɩɪɢɡɟɦɧɚɹ 
ɤɨɧɰɟɧɬɪɚɰɢɹ; 

ɪɚɫɫɬɨɹɧɢɟ, ɧɚ ɤɨɬɨɪɨɦ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɪɢɡɟɦɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ, ɧɟ 
ɩɪɟɜɵɲɚɸɳɚɹ ɫɚɧɢɬɚɪɧɵɯ ɧɨɪɦ; 

ɧɨɪɦɚɬɢɜɧɵɣ ɪɚɡɦɟɪ ɫɚɧɢɬɚɪɧɨ-ɡɚɳɢɬɧɨɣ ɡɨɧɵ; 
ɤɨɧɰɟɧɬɪɚɰɢɸ ɡɚɝɪɹɡɧɟɧɢɣ ɧɚ ɝɪɚɧɢɰɟ ɫɚɧɢɬɚɪɧɨ-ɡɚɳɢɬɧɨɣ ɡɨɧɵ; 
ɡɨɧɭ ɜɨɡɞɟɣɫɬɜɢɹ. 

 
5.5.3 Ɋɚɫɱɟɬ ɜɚɥɨɜɵɯ ɜɵɛɪɨɫɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ 

 
Ɇɚɫɫɚ ɜɵɛɪɚɫɵɜɚɟɦɨɝɨ ɜɪɟɞɧɨɝɨ ɜɟɳɟɫɬɜɚ (Ɇ) ɩɪɢɧɢɦɚɟɬɫɹ ɢɡ ɭɱɟɬɚ 

ɧɨɪɦɚɬɢɜɧɵɯ ɩɨɬɟɪɶ. ɇɨɪɦɚɬɢɜɧɵɟ ɩɨɬɟɪɢ ɩɪɢ ɨɡɨɧɢɪɨɜɚɧɢɢ ɢ 
ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɢ ɝɢɩɨɯɥɨɪɢɬɨɦ ɧɚɬɪɢɹ ɩɪɢ ɷɥɟɤɬɪɨɥɢɬɢɱɟɫɤɨɦ ɩɨɥɭɱɟɧɢɢ 5% 
ɨɬ ɪɚɫɯɨɞɚ ɯɥɨɪɚ (ɝ/ɱ). 

Ƚɢɩɨɯɥɨɪɢɬ ɧɚɬɪɢɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɹ ɜɨɞɵ ɩɨ 
ɬɟɯɧɨɥɨɝɢɢ, ɩɨɥɭɱɚɟɦɵɣ ɷɥɟɤɬɪɨɥɢɬɢɱɟɫɤɢɦ ɩɭɬɟɦ, ɤɨɬɨɪɵɣ ɦɨɠɟɬ ɩɨɩɚɞɚɬɶ ɜ 
ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ ɫ ɜɵɛɪɨɫɚɦɢ ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɯɥɨɪɚɬɨɪɧɨɣ.  

Ɋɚɫɯɨɞ ɯɥɨɪɚ – 0,8 ɤɝ/ɱ.  
ɉɨɬɟɪɢ ɯɥɨɪɚ:  
 
Ɇɯ = 5 · Ɋɯ /100= 5 · 0,8/100 = 0,04 ɤɝ/ɱ = 0,01 ɝ/ɫ.                   (5.2) 

 
5.5.4 Ɋɚɫɱɟɬ ɦɚɤɫɢɦɚɥɶɧɨɣ ɩɪɢɡɟɦɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ 

 
Ɇɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɩɪɢɡɟɦɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɜɪɟɞɧɨɝɨ ɜɟɳɟɫɬɜɚ 

ɦɝ/ɦ3, ɩɪɢ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ: 
 

3
1

2 ɌVH
nmFɆȺC ɦ 
         (5.3) 

 
ɝɞɟ    Ⱥ – ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɬɟɦɩɟɪɚɬɭɪɧɨɣ ɫɬɪɚɬɢɮɢɤɚɰɢɢ ɚɬɦɨɫɮɟɪɵ 
ɢ ɨɩɪɟɞɟɥɹɸɳɢɣ ɭɫɥɨɜɢɹ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɢ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɪɚɫɫɟɢɜɚɧɢɹ 
ɜɟɳɟɫɬɜ, ɫ

2/3 ɦɝ ɝɪɚɞ
1/3

/ɝ (ɞɥɹ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ 
ɪɚɣɨɧɨɜ ɋɢɛɢɪɢ = 200);  

Ɇ – ɦɚɫɫɚ ɜɵɛɪɚɫɵɜɚɟɦɨɝɨ ɜɪɟɞɧɨɝɨ ɜɟɳɟɫɬɜɚ, ɝ/ɫ;  
F – ɛɟɡɪɚɡɦɟɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɫɤɨɪɨɫɬɶ ɨɫɟɞɚɧɢɹ ɜɪɟɞɧɵɯ 

ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɧɨɦ ɜɨɡɞɭɯɟ, ɞɥɹ ɝɚɡɨɨɛɪɚɡɧɵɯ ɜɟɳɟɫɬɜ, 1; 
m, n – ɤɨɷɮɮɢɰɢɟɧɬɵ, ɭɱɢɬɵɜɚɸɳɢɟ ɭɫɥɨɜɢɹ ɜɵɯɨɞɚ ɝɚɡɨɜɨɡɞɭɲɧɨɣ 

ɫɦɟɫɢ ɢɡ ɭɫɬɶɹ ɢɫɬɨɱɧɢɤɚ ɜɵɛɪɨɫɨɜ;  
V1 –ɪɚɫɯɨɞ ɝɚɡɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ, ɦ3/ɫ;  
Ɉɛɴɟɦ ɜɵɛɪɨɫɚ ɩɪɢɧɢɦɚɟɦ ɢɡ ɪɚɫɱɟɬɚ 6-ɬɢ ɤɪɚɬɧɨɝɨ ɜɟɧɬɢɥɹɰɢɨɧɧɨɝɨ 

ɜɨɡɞɭɯɨɨɛɦɟɧɚ, ɦ3/ɱ.  
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Ɉɛɴɟɦ ɯɥɨɪɚɬɨɪɧɨɣ (Vɯ) ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɬɢɩɨɜɨɦɭ ɩɪɨɟɤɬɭ ɜ ɡɚɜɢɫɢɦɨɫɬɢ 
ɨɬ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɩɨ ɯɥɨɪɭ. 

ɉɪɢ ɬɪɟɛɭɟɦɨɦ ɪɚɫɯɨɞɟ ɯɥɨɪɚ 0,8  ɤɝ/ɱ ɨɛɴɟɦ ɯɥɨɪɚɬɨɪɧɨɣ ɫɨɫɬɚɜɥɹɟɬ 450 
ɦ3, ɩɥɨɳɚɞɶ ɩɨɦɟɳɟɧɢɹ 9×6 ɦ. 

Ɉɛɴɟɦ ɜɟɧɬɢɥɹɰɢɨɧɧɨɝɨ ɜɵɛɪɨɫɚ (V) ɢɡ ɪɚɫɱɟɬɚ 6-ɬɢ ɤɪɚɬɧɨɝɨ 
ɜɨɡɞɭɯɨɨɛɦɟɧɚ ɜ ɯɥɨɪɚɬɨɪɧɨɣ: 

 
V1 = 6 · 450 = 2700 ɦ3/ɱ = 0,75 ɦ3/ɫ 
 
ȼɵɫɨɬɚ ɢɫɬɨɱɧɢɤɚ ɜɵɛɪɨɫɨɜ (ɇ) ɩɪɢɧɢɦɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ, ɱɬɨ 

ɝɚɡɨɜɵɛɪɨɫɧɚɹ ɬɪɭɛɚ ɩɪɟɜɵɲɚɟɬ ɤɨɧɟɤ ɤɪɵɲɢ ɯɥɨɪɚɬɨɪɧɨɣ ɧɚ 1,5-2 ɦ. 
Ⱦɥɹ ɯɥɨɪɢɪɨɜɚɧɢɹ: 
 
ɇ = 450 / (9 · 6) + 2 =  10,3 ɦ. 
 
Ʉɨɷɮɮɢɰɢɟɧɬ m ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ K, 
Ⱦɥɹ ɯɥɨɪɢɪɨɜɚɧɢɹ: 
 

2
0310
H

Ⱦw
K ɷ

 =15,01       (5.4) 

 
ɝɞɟ Ⱦɷ – ɷɤɜɢɜɚɥɟɧɬɧɵɣ ɞɢɚɦɟɬɪ ɭɫɬɶɹ ɢɫɬɨɱɧɢɤɚ ɜɵɛɪɨɫɨɜ, ɦ. 

Ⱦɢɚɦɟɬɪ ɭɫɬɶɹ ɜɵɛɪɨɫɚ (Ⱦ) – ɩɪɢɧɢɦɚɟɬɫɹ 600-800ɦɦ; 0w  - ɫɤɨɪɨɫɬɶ 
ɜɵɯɨɞɚ ɝɚɡɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ, ɦ/ɫ;  

Ⱦɥɹ ɯɥɨɪɢɪɨɜɚɧɢɹ: 
 

ɫ/ɦ65,2
6,014,3

75,04
D
V4w

22
1

0 







           (5.5) 

 
ɩɪɢ Ʉ < 100  

334,01,067,0

1

ɤɤ
m


 ,        (5.6) 

 
Ⱦɥɹ ɯɥɨɪɢɪɨɜɚɧɢɹ: 
 

334,01,067,0

1

ɤɤ
m


 =0,53. 

 
Ʉɨɷɮɮɢɰɢɟɧɬ n ɨɩɪɟɞɟɥɢɬɶ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ Vm. 
Ⱦɥɹ ɯɥɨɪɢɪɨɜɚɧɢɹ:  
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54,03
H

Ɍ1V
65,0ɦV 


 ,       (5.7) 

 
 
ɩɪɢ 0,5  Vɦ  2; 
 

n = 0,532  Vɦ2 - 2,13  Vɦ + 3,13       (5.8) 
 
Ⱦɥɹ ɯɥɨɪɢɪɨɜɚɧɢɹ:  
 
n = 0,532  0,542 - 2,13  0,54 + 3,13 =2,14 
 
Ɇɚɤɫɢɦɚɥɶɧɨ ɩɪɢɡɟɦɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɯɥɨɪɚ: 

 

ɋɦ = 
ଶ଴଴∙଴,଴ଵ∙଴,͵Ͷ∙ଵ,଺ସଽ,଻మ∙ √ଷ,ଶହ∙଼య  =0,004 ɦɝ/ɦ3 ,  0,004< 0,03 ɦɝ/ɦ3 

 
ɉȾɄɆɊ ɞɥɹ ɯɥopa ɪɚɜɧɚ 0,1 ɦɝ/ɦ3; ɫɪɟɞɧɟɫɭɬɨɱɧɚɹ – 0,03 ɦɝ/ɦ3. 
ȼɵɜɨɞ: Ɇɚɤɫɢɦɚɥɶɧɚɹ ɩɪɢɡɟɦɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɧɟ ɩɪɟɜɵɲɚɟɬ ɫɚɧɢɬɚɪɧɵɟ 

ɧɨɪɦɵ ɢ ɧɟ ɬɪɟɛɭɟɬɫɹ ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ ɜɟɧɬɢɥɹɰɢɨɧɧɵɯ ɜɵɛɪɨɫɨɜ ɯɥɨɪɚɬɨɪɧɨɣ 
ɢɥɢ ɞɪɭɝɢɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɫɧɢɠɟɧɢɸ ɜɵɛɪɨɫɨɜ. 
 

5.5.5 Ɋɚccɬɨɹɧɢɟ, ɧɚ ɤɨɬopoɦ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɦɚɤɫɢɦaɥɶɧɚɹ  
ɩɪɢɡɟɦɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ  
 

Ɋɚccɬɨɹɧɢɟ, ɧɚ ɤɨɬɨɪɨɦ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɦɚɤɫɢɦɚɥɶɧɚɹ ɩɪɢɡeɦɧɚɹ 
ɤɨɧɰɟɧɬɪɚɰɢɹ ɨɩpeɞɟɥɢɬɶ ɩɨ ɮɨɪɦɭɥɟ, ɦ: 

 
X ɦ = d ɇ,           (5.9) 

 
ɝɞɟ d – ɛɟɡɪɚɡɦɟɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢ Ʉ< 100, ɧɚɣɬɢ ɩɨ ɮɨɪɦɭɥɟ: 

ɩɪɢ 0,5  Vɦ  2       
 

 328,0195,4 kVd ì  .        (5.10) 
 

Ⱦɥɹ ɯɥɨɪɚ:  
 

 3 01,1528,0154,095,4 d = 4,52. 
 

Ⱦɥɹ ɜɵɛɪɨɫɨɜ ɯɥɨɪɚ:  
 
X ɦ = 4,52∙10,3=46,5 ɦ. 
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5.5.6 Ɋɚɫɫɬɨɹɧɢɟ, ɧɚ ɤɨɬɨɪɨɦ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɪɢɡɟɦɧɚɹ 
ɤɨɧɰɟɧɬɪɚɰɢɹ, ɧɟ ɩɪɟɜɵɲɚɸɳɚɹ ɫɚɧɢɬɚɪɧɵɯ ɧɨɪɦ 

 
ȼ ɪɟɡɭɥɶɬɚɬɟ pacceɢɜɚɧɢɹ ɜɵɛɪɨɫɨɜ ɧɟ ɧɚɪɭɲɚɟɬɫɹ ɤɚɱɟɫɬɜɨ ɜɨɡɞɭɯɚ, 

ɦɚɤɫɢɦɚɥɶɧɵɟ ɩɪɢɡɟɦɧɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɫɨɫɬɚɜɥɹɸɬ: ɞɥɹ ɯɥɨɪɚ 0,004 ɦɝ/ɦ3. 
 

5.5.7 ɇɨɪɦɚɬɢɜɧɵɣ ɪɚɡɦɟɪ ɫɚɧɢɬɚɪɧɨ-ɡɚɳɢɬɧɨɣ ɡɨɧɵ 
 

ɇɨɪɦɚɬɢɜɧɵɣ ɪɚɡɦɟɪ ɫɚɧɢɬɚɪɧɨ-ɡɚɳɢɬɧɨɣ ɡɨɧɵ ɩɪɢɧɹɬ ɫɨɝɥɚɫɧɨ ɋɚɧɉɢɇ 
2.2.1/2.1.1.1200-03 "ɋɚɧɢɬɚɪɧɨ-ɡɚɳɢɬɧɵɟ ɡoɧɵ ɢ ɫɚɧɢɬɚɪɧɚɹ ɤɥɚɫɫɢɮɢɤɚɰɢɹ 
ɩɪɟɞɩɪɢɹɬɢɣ, ɫɨɨɪɭɠɟɧɢɣ ɢ ɢɧɵɯ ɨɛɴɟɤɬɨɜ". (ɇɨɜɚɹ ɪɟɞɚɤɰɢɹ ɨɬ 25.04.2014). 
ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɟ ɨɡɨɧɢɪɨɜɚɧɢɹ ɢ ɷɥɟɤɬɪɨɥɢɡɧɨɣ 
ɭɫɬɚɧɨɜɤɢ ɩɨɥɭɱɟɧɢɹ ɝɢɩɨɯɥɨɪɢɬɚ ɧɚɬɪɢɹ ɪɚɡɦɟɪ ɋɁɁ ɫɨɫɬɚɜɥɹɟɬ 500 ɦ.   
 

5.5.8 Ɋɚɫɱɟɬ ɤɨɧɰɟɧɬɪɚɰɢɢ ɡɚɝɪɹɡɧɟɧɢɣ ɧɚ ɝɪɚɧɢɰɟ ɫɚɧɢɬɚɪɧɨ-
ɡɚɳɢɬɧɨɣ ɡɨɧɵ 
 

Ʉɨɧɰɟɧɬɪɚɰɢɹ ɯɥɨɪɚ ɧɚ ɝɪɚɧɢɰɟ ɫɚɧɢɬɚɪɧɨ-ɡɚɳɢɬɧɨɣ ɡɨɧɵ (ɋɁɁ): 
 

ɋ = S1  Cɦ = 0,382  0,004 = 0,0015 ɦɝ/ɥ, 
 
ɝɞɟ S1 ɨɩɪɟɞɟɥɟɧ ɩɨ ɮɨɪɦɭɥɟ: 

 

1
ɏ
ɏ0,13

1,3S 2

M

1











 ,        (5.11) 

 
ɝɞɟ ɏ – ɪɚɡɦɟɪ ɋɁɁ ɩɨ ɝɪɚɧɢɰɟ ɩɪɨɦɵɲɥɟɧɧɨɣ ɩɥɨɳɚɞɤɢ 

Ⱦɥɹ ɯɥɨɪɚ S1: 
382,0

1
46,5
2000,13

1,3S 21 











  

 
ȼɵɜɨɞ. ɇɚ ɝɪɚɧɢɰɟ ɩɪɨɦɵɲɥɟɧɧɨɣ ɩɥɨɳɚɞɤɢ ɤɨɧɰɟɧɬɪɚɰɢɹ ɯɥɨɪɚ 

ɫɨɫɬɚɜɥɹɟɬ 0,0015/0,1 = 0,015ɉȾɄɦ.ɪ ɢ 0,382/0,03 = 12,7 ɉȾɄɫ.ɫ, ɬ.ɟ. ɧɚ ɝɪɚɧɢɰɟ 
ɋɁɁ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɩɪɢ ɪɚɫɫɟɢɜɚɧɢɢ ɤɨɧɰɟɧɬɪɚɰɢɢ ɧɟ ɧɚɪɭɲɚɬ ɫɚɧɢɬɚɪɧɵɯ 
ɧɨɪɦ. ɍɱɢɬɵɜɚɹ ɪɚɫɫɟɢɜɚɧɢɟ, ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ ɜɵɛɪɨɫɨɜ ɧɟ ɬɪɟɛɭɟɬɫɹ. 
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5.6 Ʉɨɥɢɱɟɫɬɜɨ ɠɢɞɤɢɯ ɨɬɯɨɞɨɜ 
 

ɀɢɞɤɢɟ ɨɬɯɨɞɵ – ɩɪɨɦɵɜɧɵɟ ɜɨɞɵ ɩɨɫɥɟ ɩɪɨɦɵɜɤɢ ɮɢɥɶɬɪɨɜ. Ʉɨɥɢɱɟɫɬɜɨ 
ɩɪɨɦɵɜɧɵɯ ɜɨɞ ɩɪɢɧɹɬɨ ɩɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɪɚɫɱɟɬɚɦ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ ɢ 
ɫɨɫɬɚɜɥɹɟɬ 793,8 ɦ3/ɫɭɬ. 

ȼ ɩɪɨɟɤɬɟ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɫɢɫɬɟɦɚ ɨɱɢɫɬɤɢ, ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɹ ɢ ɩɨɜɬɨɪɧɨɝɨ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɨɦɵɜɧɵɯ ɜɨɞ, ɱɬɨ ɢɫɤɥɸɱɚɟɬ ɜɨɡɞɟɣɫɬɜɢɟ ɫɢɫɬɟɦɵ 
ɜɨɞɨɩɨɞɝɨɬɨɜɤɢ  ɧɚ ɩɨɜɟɪɯɧɨɫɬɧɵɟ  ɢ ɩɨɞɡɟɦɧɵɟ ɜɨɞɵ. 

ȼ ɰɟɥɹɯ ɫɨɤɪɚɳɟɧɢɹ ɪɚɫɯɨɞɚ ɜɨɞɵ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɫɬɚɧɰɢɢ ɨɱɢɫɬɤɢ 
ɢ ɩɨɞɝɨɬɨɜɤɢ ɜɨɞɵ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɩɨɜɬɨɪɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɞɵ ɩɨɫɥɟ ɩɪɨ-
ɦɵɜɤɢ ɮɢɥɶɬɪɨɜ. Ⱦɥɹ ɷɬɨɝɨ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɵ ɫɨɨɪɭɠɟɧɢɹ ɩɨ ɨɛɨɪɨɬɭ 
ɩɪɨɦɵɜɧɵɯ ɜɨɞ ɢ ɨɛɟɡɜɨɠɢɜɚɧɢɹ ɨɫɚɞɤɚ. 
ɉɪɨɟɤɬɨɦ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɫɥɟɞɭɸɳɚɹ ɫɯɟɦɚ ɨɛɨɪɨɬɚ ɩɪɨɦɵɜɧɵɯ ɜɨɞ:  

ɩɨɞɚɱɚ ɩɪɨɦɵɜɧɵɯ ɜɨɞ ɜ ɨɬɫɬɨɣɧɢɤ-ɧɚɤɨɩɢɬɟɥɶ ɩɪɨɦɵɜɧɵɯ ɜɨɞ; 
ɨɫɜɟɬɥɟɧɢɟ ɜɨɞɵ ɜ ɨɬɫɬɨɣɧɢɤɟ ɢ ɩɨɞɚɱɚ ɟɟ ɜ ɝɨɥɨɜɭ ɫɨɨɪɭɠɟɧɢɣ; 
ɭɩɥɨɬɧɟɧɢɟ ɨɫɚɞɤɚ ɜ ɲɥɚɦɨ-ɧɚɤɨɩɢɬɟɥɟ; 
ɨɛɟɡɜɨɠɢɜɚɧɢɟ ɨɫɚɞɤɚ ɧɚ ɜɚɤɭɭɦ-ɮɢɥɶɬɪɚɯ ɢ ɜɵɜɨɡ ɧɚ ɲɥɚɦɨɜɵɟ 

ɩɥɨɳɚɞɤɢ. 
ȼɵɜɨɞ: ɠɢɞɤɢɟ ɨɬɯɨɞɵ ɜ ɜɢɞɟ ɩɪɨɦɵɜɧɵɯ ɜɨɞ ɧɟ ɨɤɚɡɵɜɚɸɬ ɜɨɡɞɟɣɫɬɜɢɹ 

ɧɚ ɜɨɞɧɵɣ ɨɛɴɟɤɬ. 
 

5.7 Ɋɚɫɱɟɬ ɤɨɥɢɱɟɫɬɜɚ ɬɜɟɪɞɵɯ ɨɬɯɨɞɨɜ 
 

Ɍɜɟɪɞɵɟ ɨɬɯɨɞɵ – ɲɥɚɦɵ ɜɨɞɨɩɨɞɝɨɬɨɜɤɢ (ɝɢɞɪɨɨɤɢɫɧɵɟ ɨɫɚɞɤɢ ɫ 
ɢɡɜɥɟɱɟɧɧɵɦɢ ɡɚɝɪɹɡɧɟɧɢɹɦɢ). Ɉɩɢɫɚɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɭɸ ɫɯɟɦɭ ɨɛɪɚɛɨɬɤɢ 
ɨɫɚɞɤɚ. 

Ʉɨɥɢɱɟɫɬɜɨ ɬɜɟɪɞɵɯ ɨɬɯɨɞɨɜ ɧɚ ɫɬɚɧɰɢɢ ɜɨɞɨɩɨɞɝɨɬɨɜɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɋɉ 31.13330.2012 «ȼɨɞɨɫɧɚɛɠɟɧɢɟ. ɇɚɪɭɠɧɵɟ ɫɟɬɢ ɢ 
ɫɨɨɪɭɠɟɧɢɹ.»: 

 
 

610
QɋCP ɜɵɯɜɯ 

 , ɬ/ɝɨɞ,        (5.12) 

 
ɝɞɟ Cɜɯ  – ɤɨɧɰɟɧɬɪɚɰɢɹ ɜɡɜɟɲɟɧɧɵɯ ɜɟɳɟɫɬɜ, ɩɨɫɬɭɩɚɸɳɢɯ ɜ ɤɨɧɬɚɤɬɧɵɣ 
ɨɫɜɟɬɥɢɬɟɥɶ, ɦɝ/ɥ; 

ɋɜɵɯ – ɤɨɧɰɟɧɬɪɚɰɢɹ ɜɡɜɟɲɟɧɧɵɯ ɜɟɳɟɫɬɜ ɧɚ ɜɵɯɨɞɟ ɢɡ ɤɨɧɬɚɤɬɧɨɝɨ 
ɨɫɜɟɬɥɢɬɟɥɹ, 1,5 ɦɝ/ɥ;  

Q – ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɫɬɚɧɰɢɢ ɜɨɞɨɩɨɞɝɨɬɨɜɤɢ, ɦ3/ɝɨɞ (ɨɩɪɟɞɟɥɟɧɚ ɜ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɪɚɫɱɟɬɚɯ). 

Ʉɨɧɰɟɧɬɪɚɰɢɹ ɜɡɜɟɲɟɧɧɵɯ ɜɟɳɟɫɬɜ, ɩɨɫɬɭɩɚɸɳɢɯ ɜ ɤɨɧɬɚɤɬɧɵɣ 
ɨɫɜɟɬɥɢɬɟɥɶ ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ 
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ɋɜɯ = Ɇ+Ʉ∙Ⱦ+0,25ɐ+ɂ        (5.13) 
 

ɝɞɟ   Ɇ – ɤɨɥɢɱɟɫɬɜɨ ɜɡɜɟɲɟɧɧɵɯ ɜɟɳɟɫɬɜ ɜ ɢɫɯɨɞɧɨɣ ɜɨɞɟ; 
Ʉɤ – ɤɨɷɮɮɢɰɢɟɧɬ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣ ɜɢɞ ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɤɨɚɝɭɥɹɧɬɚ; 
Ⱦɤ – ɞɨɡɚ ɤɨɚɝɭɥɹɧɬɚ 25 ɦɝ/ɥ; 
ɐ – ɤɨɥɢɱɟɫɬɜɨ ɧɟɪɚɫɬɜɨɪɢɦɵɯ ɜɟɳɟɫɬɜ ɜ ɢɫɯɨɞɧɨɣ ɜɨɞɟ; 
ɂ – ɤɨɥɢɱɟɫɬɜɨ ɧɟɪɚɫɬɜɨɪɢɦɵɯ ɜɟɳɟɫɬɜ, ɜɜɨɞɢɦɵɯ ɜ ɢɫɯɨɞɧɭɸ ɜɨɞɭ ɫ 

ɩɨɞɳɟɥɚɱɢɜɚɟɦɵɦ ɪɟɚɝɟɧɬɨɦ. 
 
ɋɜɯ = 67+0,55∙25+0,25∙40+3,95=94,7 ɦɝ/ɥ 
 
Ʉɨɥɢɱɟɫɬɜɨ ɬɜɟɪɞɵɯ ɨɬɯɨɞɨɜ ɨɛɪɚɡɭɸɳɢɯɫɹ ɧɚ ɤɨɧɬɚɤɬɧɵɯ ɨɫɜɟɬɥɢɬɟɥɹɯ:

   

Ɋ = 
ሺଽସ,଻ିଵ,ହሻ∙ଽ଼଴଼,ହ∙ଷ଺ହଵ଴ల  =333,7 ɬ/ɝɨɞ 

 
Ⱦɚɧɧɵɟ ɩɨ ɤɨɥɢɱɟɫɬɜɭ ɨɛɪɚɡɭɸɳɢɯɫɹ ɬɜɟɪɞɵɯ ɨɬɯɨɞɨɜ ɩɪɢɜɟɞɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 5.4. 
Ɍɚɛɥɢɰɚ 5.4 - Ʉɨɥɢɱɟɫɬɜɨ ɨɛɪɚɡɭɸɳɢɯɫɹ ɬɜɟɪɞɵɯ ɨɬɯɨɞɨɜ 

ɍɡɟɥ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ 

ɫɯɟɦɵ, ɝɞɟ 
ɨɛɪɚɡɭɟɬɫɹ ɨɬɯɨɞ 

Ʉɨɥɢɱɟɫɬɜɨ 
ɬɜɟɪɞɵɯ ɨɬɯɨɞɨɜ 

Ɏɢɡɢɤɨ-
ɯɢɦɢɱɟɫɤɢɟ 

ɫɜɨɣɫɬɜɚ ɨɬɯɨɞɨɜ 
(ɜɥɚɠɧɨɫɬɶ, 
ɡɨɥɶɧɨɫɬɶ, 
ɩɥɨɬɧɨɫɬɶ) 

ɋɩɨɫɨɛ 
ɭɬɢɥɢɡɚɰɢɢ 

ɢɥɢ ɯɪɚɧɟɧɢɹ ɦ3 /ɝɨɞ ɬ/ɝɨɞ 

Ʉɨɧɬɚɤɬɧɵɣ 
ɨɫɜɟɬɥɢɬɟɥɶ  33039,6 333,7 99% ɒɥɚɦɨ-

ɭɩɥɨɬɧɢɬɟɥɶ 
ɒɥɚɦɨ-
ɭɩɥɨɬɧɢɬɟɥɶ 
(ɫɝɭɫɬɢɬɟɥɶ) 

8259,9 333,7 96% ȼɚɤɭɭɦ-
ɮɢɥɶɬɪɵ 

ȼɚɤɭɭɦ-ɮɢɥɶɬɪɵ 1589,04 333,7 70 % 

ɉɥɨɳɚɞɤɢ 
ɫɤɥɚɞɢɪɨɜɚɧɢɹ  

(ɲɥɚɦɨɜɵɟ 
ɩɥɨɳɚɞɤɢ) ɢɥɢ  
ɩɨɥɢɝɨɧɵ ɌȻɈ 

 

Ɉɫɚɞɨɤ ɨɛɪɚɡɭɟɬɫɹ ɜ ɤɨɧɬɚɤɬɧɵɯ ɨɫɜɟɬɥɢɬɟɥɹɯ, ɜɥɚɠɧɨɫɬɶɸ 99%.  
 

 



W

ɊVɨɫ 100
100

         (5.14) 

 
ɝɞɟ W – ɜɥɚɠɧɨɫɬɶ, 99 %, ρ – ɩɥɨɬɧɨɫɬɶ ɨɫɚɞɤɚ, 1,01. 
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Voc =
ଷଷଷ,଻∙ଵ଴଴ሺଵ଴଴ିଽଽሻ∙ଵ,଴ଵ =33039,6 ɦ3 /ɝɨɞ 

 
 

Ɉɛɴɟɦ ɨɫɚɞɤɚ ɫɨɫɬɚɜɥɹɟɬ 33039,6 ɦ3 /ɝɨɞ. 
Ɉɫɚɞɨɤ ɩɨɫɬɭɩɚɟɬ ɜ ɲɥɚɦɨɭɩɥɨɬɧɢɬɟɥɶ, ɝɞɟ ɟɝɨ ɜɥɚɠɧɨɫɬɶ ɫɧɢɠɚɟɬɫɹ ɞɨ 

96%, 1,03 ɬ/ɦ3 

 

Voc =
ଷଷଷ,଻∙ଵ଴଴ሺଵ଴଴ିଽ଺ሻ∙ଵ,଴ଵ =8259,9 ɦ3 /ɝɨɞ 

 
Ɂɚɬɟɦ ɨɫɚɞɨɤ ɩɨɫɬɭɩɚɟɬ ɧɚ ɜɚɤɭɭɦ-ɮɢɥɶɬɪɵ, ɩɪɢ ɷɬɨɦ ɟɝɨ ɜɥɚɠɧɨɫɬɶ 

ɫɧɢɠɚɟɬɫɹ ɞɨ 70%, ɩɥɨɬɧɨɫɬɶ ɨɫɚɞɤɚ 0,7-0,8 ɬ/ɦ3, ɚ ɨɛɴɟɦ ɨɫɚɞɤɚ ɫɨɫɬɚɜɥɹɟɬ 
1589,04 ɦ3 /ɝɨɞ.  

Ɉɛɟɡɜɨɠɟɧɧɵɣ ɨɫɚɞɨɤ ɜɵɜɨɡɢɬɫɹ ɧɚ ɲɥɚɦɨɜɵɟ ɩɥɨɳɚɞɤɢ, ɤɨɬɨɪɵɟ 
ɞɨɥɠɧɵ ɨɬɜɟɱɚɬɶ ɫɥɟɞɭɸɳɢɦ ɬɪɟɛɨɜɚɧɢɹɦ: 

ɢɦɟɬɶ ɫɥɚɛɨ ɮɢɥɶɬɪɭɸɳɢɟ ɝɪɭɧɬɵ; 
ɭɪɨɜɟɧɶ ɫɬɨɹɧɢɹ ɝɪɭɧɬɨɜɵɯ ɜɨɞ ɞɨɥɠɟɧ ɛɵɬɶ ɧɟ ɜɵɲɟ 2 ɦ ɨɬ ɞɧɚ ɟɦɤɨɫɬɢ ɫ 

ɭɤɥɨɧɨɦ ɧɚ ɦɟɫɬɧɨɫɬɢ 1,5 % ɜ ɫɬɨɪɨɧɭ ɜɨɞɨɟɦɚ ɩɥɨɳɚɞɢ ɜɵɞɟɥɹɟɦɵɟ ɩɨɞ 
ɲɥɚɦɨɜɵɟ ɩɥɨɳɚɞɤɢ  ɧɟ ɩɪɢɝɨɞɧɵ  ɞɥɹ ɫɟɥɶɯɨɡɭɝɨɞɢɣ, ɥɟɫɨɜ; 

ɪɚɡɦɟɳɟɧɢɟ ɫ ɩɨɞɜɟɬɪɟɧɧɨɣ ɫɬɨɪɨɧɵ, ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɚɫɟɥɟɧɧɨɝɨ ɩɭɧɤɬɚ ɢ 
ɧɢɠɟ ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ ɩɨɬɨɤɚ ɩɨɞɡɟɦɧɵɯ ɜɨɞ; 
 ɦɟɫɬɧɨɫɬɶ ɧɟ ɞɨɥɠɧɚ ɛɵɬɶ ɡɚɬɨɩɥɹɟɦɨɣ ɩɚɜɨɞɤɨɜɵɦɢ ɢ ɥɢɜɧɟɜɵɦɢ 
ɜɨɞɚɦɢ; 

ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɨɝɪɚɠɞɟɧɢɟ ɢ ɨɡɟɥɟɧɟɧɢɟ ɩɨ ɩɟɪɢɦɟɬɪɭ, ɚ ɬɚɤɠɟ 
ɩɨɞɴɟɡɞɧɵɟ ɩɭɬɢ ɫ ɬɜɟɪɞɵɦ ɩɨɤɪɵɬɢɟɦ; 

ɲɥɚɦɨɜɵɟ ɩɥɨɳɚɞɤɢ  ɧɟ ɞɨɥɠɧɵ ɪɚɫɩɨɥɚɝɚɬɶɫɹ ɜ ɜɨɞɨɨɯɪɚɧɨɣ ɡɨɧɟ. 
Ɋɚɡɦɟɪ ɲɥɚɦɨɜɵɯ ɩɥɨɳɚɞɨɤ: 
 

351
104




 ,
h

VS
ɲ

ɨɫ
i ,        (5.15) 

 
ɝɞɟ Vɨɫ  - ɨɛɴɟɦ ɨɛɪɚɡɭɸɳɟɝɨɫɹ ɨɫɚɞɤɚ,  

hɲ – ɝɥɭɛɢɧɚ ɲɥɚɦɨɜɵɯ ɩɥɨɳɚɞɨɤ, 2-3 ɦ;  
1,5 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɭɜɟɥɢɱɟɧɢɟ ɨɛɳɟɣ ɩɥɨɳɚɞɢ ɲɥɚɦɨɜɵɯ 

ɩɥɨɳɚɞɨɤ ɡɚ ɫɱɟɬ ɭɫɬɪɨɣɫɬɜɚ ɩɨɞɴɟɡɞɧɵɯ ɩɭɬɟɣ;  
3– ɫɪɨɤ ɧɚɤɨɩɥɟɧɢɹ ɨɫɚɞɤɚ, ɝɨɞ.  

 

Si=
ଵହ଼ଽ,଴ସଷ∙ଵ଴ర ∙1,5∙3=0,24 ɝɚ 
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5.8 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɡɨɧ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ  
 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɚɧɢɬɚɪɧɨ ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɣ ɧɚɞɟɠɧɨɫɬɢ ɫɢɫɬɟɦɵ 
ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɵ ɡɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ: ɢɫɬɨɱɧɢɤɚ 
ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɨɝɨ ɧɚɡɧɚɱɟɧɢɹ, ɜɨɞɨɩɪɨɜɨɞɧɵɯ ɫɨɨɪɭɠɟɧɢɣ, 
ɜɨɞɨɩɪɨɜɨɞɨɜ. 

Ɂɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ ɢɫɬɨɱɧɢɤɚ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɜ ɦɟɫɬɟ ɡɚɛɨɪɚ ɜɨɞɵ 
ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɵ ɢɡ ɬɪɟɯ ɩɨɹɫɨɜ: ɩɟɪɜɨɝɨ - ɫɬɪɨɝɨɝɨ ɪɟɠɢɦɚ, ɜɬɨɪɨɝɨ ɢ ɬɪɟɬɶɟɝɨ 
– ɪɟɠɢɦɨɜ ɨɝɪɚɧɢɱɟɧɢɹ. 
 

ɉɟɪɜɵɣ ɩɨɹɫ ɡɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ ɢɫɬɨɱɧɢɤɚ 
 
Ƚɪɚɧɢɰɚ ɩɟɪɜɨɝɨ ɩɨɹɫɚ ɁɋɈ ɨɡɟɪɚ ɭɫɬɚɧɨɜɥɟɧɚ ɜ ɪɚɡɦɟɪɟ 100 ɦɟɬɪɨɜ ɜɨ 

ɜɫɟɯ ɧɚɩɪɚɜɥɟɧɢɹɯ ɩɨ ɚɤɜɚɬɨɪɢɢ ɜɨɞɨɡɚɛɨɪɚ ɢ ɩɨ ɩɪɢɥɟɝɚɸɳɟɦɭ ɤ ɜɨɞɨɡɚɛɨɪɭ 
ɛɟɪɟɝɭ ɨɬ ɥɢɧɢɢ ɭɪɟɡɚ ɜɨɞɵ ɩɪɢ ɥɟɬɧɟ-ɨɫɟɧɧɟɣ ɦɟɠɟɧɢ. 

Ɍɟɪɪɢɬɨɪɢɹ ɁɋɈ I ɩɨɹɫɚ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ II ɩɨɞɴɟɦɚ ɢ ɪɟɡɟɪɜɭɚɪɨɜ 
ɨɝɪɚɠɞɚɟɬɫɹ ɡɚɛɨɪɨɦ ɜɵɫɨɬɨɣ 2,5 ɦ, ɫ ɜɧɭɬɪɟɧɧɟɣ ɫɬɨɪɨɧɵ ɤɨɬɨɪɨɝɨ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɤɨɥɸɱɚɹ ɩɪɨɜɨɥɨɤɚ ɧɚ ɤɪɨɧɲɬɟɣɧɚɯ ɢ ɨɯɪɚɧɧɨɟ ɨɫɜɟɳɟɧɢɟ. 

ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɁɋɈ I ɩɨɹɫɚ ɡɚɩɪɟɳɚɸɬɫɹ ɜɫɟ ɜɢɞɵ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, 
ɩɪɨɠɢɜɚɧɢɟ ɥɸɞɟɣ, ɜɵɩɚɫ ɫɤɨɬɚ, ɜɨɞɨɩɨɣ, ɫɬɢɪɤɚ ɛɟɥɶɹ, ɩɪɢɦɟɧɟɧɢɟ 
ɹɞɨɯɢɦɢɤɚɬɨɜ, ɨɪɝɚɧɢɱɟɫɤɢɯ ɢ ɦɢɧɟɪɚɥɶɧɵɯ ɭɞɨɛɪɟɧɢɣ. Ɍɟɪɪɢɬɨɪɢɹ ɁɋɈ I ɩɨɹɫɚ 
ɞɨɥɠɧɚ ɛɵɬɶ ɨɡɟɥɟɧɟɧɚ ɢ ɫɩɥɚɧɢɪɨɜɚɧɚ ɫ ɨɪɝɚɧɢɡɚɰɢɟɣ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɫɬɨɤɚ ɡɚ 
ɟɟ ɩɪɟɞɟɥɵ. 

 
ȼɬɨɪɨɣ ɩɨɹɫ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ ɢɫɬɨɱɧɢɤɚ 

 
Ƚɪɚɧɢɰɵ ɜɬɨɪɨɝɨ ɩɨɹɫɚ ɁɋɈ ɨɡɟɪɚ ɋɪɟɞɧɟɟ ɭɫɬɚɧɨɜɥɟɧɵ ɜ ɪɚɡɦɟɪɟ 3 ɤɦ 

ɜɨ ɜɫɟ ɫɬɨɪɨɧɵ ɨɬ ɜɨɞɨɡɚɛɨɪɚ ɩɨ ɚɤɜɚɬɨɪɢɢ ɢ ɛɟɪɟɝɭ. 
ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɁɋɈ II ɩɨɹɫɚ ɜɫɟ ɜɢɞɵ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɪɨɢɡɜɨɞɹɬɫɹ ɩɨ 

ɪɚɡɪɟɲɟɧɢɸ ɨɪɝɚɧɨɜ ɫɚɧɢɬɚɪɧɨ-ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɣ ɫɥɭɠɛɵ. Ɂɚɩɪɟɳɚɟɬɫɹ 
ɡɚɝɪɹɡɧɹɬɶ ɬɟɪɪɢɬɨɪɢɸ ɁɋɈ II ɩɨɹɫɚ ɫɛɪɨɫɨɦ ɧɟɱɢɫɬɨɬ, ɦɭɫɨɪɚ, ɧɚɜɨɡɚ, 
ɹɞɨɯɢɦɢɤɚɬɨɜ ɢ ɞɪ 

 
Ɍɪɟɬɶɹ ɡɨɧɚ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ. 

 
Ƚɪɚɧɢɰɵ ɬɪɟɬɶɟɝɨ ɩɨɹɫɚ ɁɋɈ ɨɡɟɪɚ ɋɪɟɞɧɟɟ ɩɨɥɧɨɫɬɶɸ ɫɨɜɩɚɞɚɸɬ ɫ 

ɝɪɚɧɢɰɚɦɢ ɜɬɨɪɨɝɨ ɩɨɹɫɚ. 
 
Ɂɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ ɜɨɞɨɩɪɨɜɨɞɚ 

 
Ɂɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɜ ɰɟɥɹɯ ɫɚɧɢɬɚɪɧɨ-

ɷɩɟɞɟɦɢɨɥɨɝɢɱɟɫɤɨɣ ɧɚɞɟɠɧɨɫɬɢ ɜɨɞɨɩɪɨɜɨɞɚ. 
Ɂɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ ɜɨɞɨɩɪɨɜɨɞɚ ɜɤɥɸɱɚɸɬ ɡɨɧɭ ɢɫɬɨɱɧɢɤɚ 

ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɜ ɦɟɫɬɟ ɡɚɛɨɪɚ ɜɨɞɵ (ɜɤɥɸɱɚɹ ɜɨɞɨɡɚɛɨɪɧɵɟ ɫɨɨɪɭɠɟɧɢɹ), ɡɨɧɭ 
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ɢ ɫɚɧɢɬɚɪɧɨ-ɡɚɳɢɬɧɭɸ ɩɨɥɨɫɭ ɜɨɞɨɩɪɨɜɨɞɧɵɯ ɫɨɨɪɭɠɟɧɢɣ (ɧɚɫɨɫɧɵɯ ɫɬɚɧɰɢɣ, 
ɫɬɚɧɰɢɢ ɩɨɞɝɨɬɨɜɤɢ ɜɨɞɵ, ɟɦɤɨɫɬɟɣ) ɢ ɫɚɧɢɬɚɪɧɨ-ɡɚɳɢɬɧɭɸ ɩɨɥɨɫɭ ɜɨɞɨɜɨɞɨɜ. 

Ɂɨɧɚ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ ɜɨɞɨɩɪɨɜɨɞɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɫɨɫɬɨɢɬ ɢɡ ɩɟɪɜɨɝɨ 
ɩɨɹɫɚ ɢ ɫɚɧɢɬɚɪɧɨ-ɡɚɳɢɬɧɨɣ ɩɨɥɨɫɵ. 

Ƚɪɚɧɢɰɚ ɩɟɪɜɨɝɨ ɩɨɹɫɚ ɫɨɜɩɚɞɚɟɬ ɫ ɨɝɪɚɠɞɟɧɢɟɦ ɩɥɨɳɚɞɤɢ ɫɨɨɪɭɠɟɧɢɣ ɢ 
ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɧɚ ɪɚɫɫɬɨɹɧɢɢ: ɨɬ ɫɬɟɧ Ɋɑȼ ɧɟ ɦɟɧɟɟ 30ɦ; ɨɬ ɫɬɟɧ ɫɬɚɥɶɧɵɯ 
ɫɨɨɪɭɠɟɧɢɣ – ɧɟ ɦɟɧɟɟ 15ɦ.  

Ɍɚɤ ɤɚɤ ɜ ɩɪɨɟɤɬɟ ɜɨɞɨɩɪɨɜɨɞɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɪɚɫɩɨɥɨɠɟɧɵ ɜ ɩɪɟɞɟɥɚɯ 
ɜɬɨɪɨɝɨ ɩɨɹɫɚ ɡɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧ, ɬɨ ɫɚɧɢɬɚɪɧɨ-ɡɚɳɢɬɧɚɹ ɩɨɥɨɫɚ (ɧɟ ɦɟɧɟɟ 
100ɦ) ɧɟ ɩɪɟɞɭɫɦɨɬɪɟɧɚ. 

ɒɢɪɢɧɚ ɫɚɧɢɬɚɪɧɨ-ɡɚɳɢɬɧɨɣ ɩɨɥɨɫɵ ɜɨɞɨɜɨɞɨɜ ɩɪɢɧɹɬɚ: 
– ȼ ɧɟɡɚɫɬɪɨɟɧɧɨɣ ɬɟɪɪɢɬɨɪɢɢ ɨɬ ɤɪɚɣɧɢɯ ɜɨɞɨɜɨɞɨɜ ɩɪɢ ɩɪɨɤɥɚɞɤɟ ɜ 

ɫɭɯɢɯ ɝɪɭɧɬɚɯ- 10ɦ, ɩɪɢ ɩɪɨɤɥɚɞɤɟ ɜ ɦɨɤɪɵɯ ɝɪɭɧɬɚɯ – 20ɦ (ɞɢɚɦɟɬɪ ɜɨɞɨɜɨɞɨɜ 
ɞɨ 1000ɦɦ); 

– ȼ ɡɚɫɬɪɨɟɧɧɨɣ ɬɟɪɪɢɬɨɪɢɢ – ɩɨ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ ɨɪɝɚɧɚɦɢ ɋɗɋ. 
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ȼ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɟ ɛɵɥɨ ɪɚɫɫɦɨɬɪɟɧɨ ɜɨɞɨɫɧɚɛɠɟɧɢɟ ɝɨɪɨɞɚ  
ɱɢɫɥɟɧɧɨɫɬɶɸ 23000 ɱɟɥɨɜɟɤ. ɂɫɬɨɱɧɢɤɨɦ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɫɥɭɠɢɬ ɨɡɟɪɨ, ɫ 
ɰɜɟɬɧɨɫɬɶɸ 40ᵒ, ɦɭɬɧɨɫɬɶɸ 67 ɦɝ/ɥ. 

Ȼɵɥɚ ɡɚɩɪɨɟɤɬɪɢɪɨɜɚɧɚ ɜɨɞɨɩɪɨɜɨɞɧɚɹ ɤɨɥɶɰɟɜɚɹ ɫɟɬɶ ɢɡ ɫɬɚɥɶɧɵɯ ɬɪɭɛ ɩɨ 
ȽɈɋɌ 3262-2001*.  

Ⱦɥɹ ɡɚɛɨɪɚ ɜɨɞɵ ɢɡ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɨ 
ɜɨɞɨɡɚɛɨɪɧɨɟ ɫɨɨɪɭɠɟɧɢɟ ɩɥɚɜɭɱɟɝɨ ɬɢɩɚ, ɜɨɞɨɩɪɢɟɦɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɜɤɥɸɱɚɟɬ 
ɬɟɥɟɠɤɭ, ɧɚ ɤɨɬɨɪɨɣ ɫɦɨɧɬɢɪɨɜɚɧ ɧɚɫɨɫ ɫɨ ɜɫɚɫɵɜɚɸɳɢɦ ɜɨɞɨɜɨɞɨɦ, ɩɨɞɨɛɪɚɧɵ 
ɞɜɚ ɪɚɛɨɱɢɯ ɧɚɫɨɫɚ ɢ ɨɞɢɧ ɪɟɡɟɪɜɧɵɣ. ɇɚ ɱɟɪɬɟɠɟ ɩɪɟɞɫɬɚɜɥɟɧ ɩɥɚɧ ɧɚɫɨɫɧɨɣ 
ɫɬɚɧɰɢɢ, ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɧɚɫɨɫɚ.  

ȼɵɛɪɚɧɚ ɫɯɟɦɚ ɫɢɫɬɟɦɵ ɜɨɞɨɩɨɞɝɨɬɨɜɤɢ, ɤɨɬɨɪɚɹ ɫɨɫɬɨɢɬ ɢɡ ɧɟɫɤɨɥɶɤɢɯ 
ɫɬɚɞɢɣ: ɦɢɤɪɨɮɢɥɶɬɪɚɰɢɹ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɟ ɝɢɩɨɯɥɨɪɢɬɨɦ 
ɧɚɬɪɢɹ, ɨɛɪɚɛɨɬɤɚ ɜɨɞɵ ɤɨɚɝɭɥɹɧɬɚɦɢ ɢ ɮɥɨɤɭɥɹɧɬɚɦɢ, ɨɫɜɟɬɥɟɧɢɟ ɢ 
ɮɢɥɶɬɪɨɜɚɧɢɟ ɜ ɤɨɧɬɚɤɬɧɵɯ ɨɫɜɟɬɥɢɬɟɥɹɯ, ɨɤɨɧɱɚɬɟɥɶɧɨɟ ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɟ. ȼ 
ɤɚɱɟɫɬɜɟ ɤɨɚɝɭɥɹɧɬɚ ɩɪɢɧɹɬ Ȼɪɢɥɥɢɚɧɬ-50, ɜ ɤɚɱɟɫɬɜɟ ɮɥɨɤɭɥɹɧɬɚ Ʉ6651 
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ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɍȿɆɕɏ ɂɋɌɈЧɇɂɄɈȼ 
 
1 Ƚɇ 2.1.5.1315−03 (ɫ ɢɡɦɟɧɟɧɢɹɦɢ ɧɚ 13 ɢɸɥɹ 2017 ɝɨɞɚ) «ɉɪɟɞɟɥɶɧɨ 
ɞɨɩɭɫɬɢɦɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ (ɉȾɄ) ɯɢɦɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɟ ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ  
ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɨɝɨ ɢ ɤɭɥɶɬɭɪɧɨ-ɛɵɬɨɜɨɝɨ  ɜɨɞɨɩɨɥɶɡɨɜɚɧɢɹ». Ɇ.: 
Ɇɢɧɡɞɪɚɜ Ɋɨɫɫɢɢ , 2003. 
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ɩɢɬɶɟɜɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ. ɤɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ». Ɇɢɧɡɞɪɚɜ Ɋɨɫɫɢɢ. Ɇ:. 2002ɝ., 103 
ɫ. 
3 ɋɉ 10.13130.2009 «ɋɢɫɬɟɦɵ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɡɚɳɢɬɵ. ȼɧɭɬɪɟɧɧɢɣ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɣ ɜɨɞɨɩɪɨɜɨɞ. Ɍɪɟɛɨɜɚɧɢɹ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ.». 
4 ɋɉ 8.13130.2009 «ɋɢɫɬɟɦɵ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɡɚɳɢɬɵ. ɂɫɬɨɱɧɢɤɢ 
ɧɚɪɭɠɧɨɝɨ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ. Ɍɪɟɛɨɜɚɧɢɹ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ». 
5 ȼɨɞɨɫɧɚɛɠɟɧɢɟ ɢ ɜɨɞɨɨɬɜɟɞɟɧɢɟ. ɇɚɪɭɠɧɵɟ ɫɟɬɢ ɢ ɫɨɨɪɭɠɟɧɢɹ. 
ɋɩɪɚɜɨɱɧɢɤ/Ȼ.ɇ. Ɋɟɩɢɧ. – Ɇ.: ȼɵɫɲ. ɲɤ., 1995. – 431 ɫ. 
6 Ɍɚɛɥɢɰɵ ɞɥɹ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɜɨɞɨɩɪɨɜɨɞɧɵɯ ɬɪɭɛ/Ɏ.Ⱥ. ɒɟɜɟɥɟɜ, 
Ⱥ.Ɏ. ɒɟɜɟɥɟɜ. – Ɇ.: ɋɬɪɨɣɢɡɞɚɬ, 1984. – 116 ɫ. 
7 Ʉɨɠɢɧɨɜ ȼ.Ɏ. Ɉɱɢɫɬɤɚ ɩɢɬɶɟɜɨɣ ɢ ɬɟɯɧɢɱɟɫɤɨɣ ɜɨɞɵ. Ɇ., ɋɬɪɨɣɢɡɞɚɬ, 
1971. 304 ɫ. 
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ɢɫɬɨɱɧɢɤɨɜ/ɉɨɞ ɪɟɞ. Ʉ.Ⱥ. Ɇɢɯɚɣɥɨɜɚ, Ⱥ.ɋ. Ɉɛɪɚɡɨɜɫɤɨɝɨ. – Ɇ.: ɋɬɪɨɣɢɡɞɚɬ, 
1976. – 368 ɫ. 
9 ȼɨɞɨɫɧɚɛɠɟɧɢɟ/ɇ.ɇ. Ⱥɛɪɚɦɨɜ. – Ɇ.: ɋɬɪɨɣɢɡɞɚɬ, 1974. – 480 ɫ. 
10 ȼɨɞɨɫɧɚɛɠɟɧɢɟ. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɢɫɬɟɦ ɢ ɫɨɨɪɭɠɟɧɢɣ: ȼ 3-ɯ ɬ. – Ɍ 1. 
ɋɢɫɬɟɦɵ ɜɨɞɨɫɧɚɛɠɟɧɢɹ. ȼɨɞɨɡɚɛɨɪɧɵɟ ɫɨɨɪɭɠɟɧɢɹ / ɇɚɭɱɧɨ-ɦɟɬɨɞɢɱɟɫɤɨɟ 
ɪɭɤɨɜɨɞɫɬɜɨ ɢ ɨɛɳɚɹ ɪɟɞɚɤɰɢɹ ɞɨɤɬ. ɬɟɯɧ. ɧɚɭɤ, ɩɪɨɮ. ɀɭɪɛɵ Ɇ.Ƚ. ȼɨɥɨɝɞɚ – 
Ɇɨɫɤɜɚ: ȼɨȽɌɍ, 2001. – 209 ɫ. 
11 ɋɉ 31.13330.2012 «ȼɨɞɨɫɧɚɛɠɟɧɢɟ. ɇɚɪɭɠɧɵɟ ɫɟɬɢ ɢ ɫɨɨɪɭɠɟɧɢɹ. 
Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 2.04.02-84». 
12 ɋɉ 129.13330.2012 «ɇɚɪɭɠɧɵɟ ɫɟɬɢ ɢ ɫɨɨɪɭɠɟɧɢɹ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢ 
ɤɚɧɚɥɢɡɚɰɢɢ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 3.05.04-85*». 
13 Ƚɇ 2.1.6. 1338-03 (ɫ ɢɡɦɟɧɟɧɢɹɦɢ ɧɚ 30 ɚɜɝɭɫɬɚ 2016 ɝɨɞɚ) ɉɪɟɞɟɥɶɧɨ 
ɞɨɩɭɫɬɢɦɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ (ɉȾɄ) ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɧɨɦ 
ɜɨɡɞɭɯɟ ɧɚɫɟɥɟɧɧɵɯ ɦɟɫɬ. Ɇɢɧɡɞɪɚɜ Ɋɨɫɫɢɢ, Ɇ.:2003 ɝ. 
14 ɋɌɈ 4.2-07-2014 ɋɢɫɬɟɦɚ ɦɟɧɟɞɠɦɟɧɬɚ ɤɚɱɟɫɬɜɚ. Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ 
ɩɨɫɬɪɨɟɧɢɸ, ɢɡɥɨɠɟɧɢɸ ɢ ɨɮɨɪɦɥɟɧɢɸ ɞɨɤɭɦɟɧɬɨɜ ɭɱɟɛɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ 
 15 ɋɚɧɉɢɇ 2.2.1/2.1.1.1200-03 (ɫ ɢɡɦɟɧɟɧɢɹɦɢ ɧɚ 25 ɚɩɪɟɥɹ 2014 ɝɨɞɚ). 
"ɋɚɧɢɬɚɪɧɨ-ɡɚɳɢɬɧɵɟ ɡɨɧɵ ɢ ɫɚɧɢɬɚɪɧɚɹ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɩɪɟɞɩɪɢɹɬɢɣ, 
ɫɨɨɪɭɠɟɧɢɣ ɢ ɢɧɵɯ ɨɛɴɟɤɬɨɜ".  
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Ɍɚɛɥɢɰɚ 1– Ƚɪɚɮɢɤ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ ɩɨ ɱɚɫɚɦ ɫɭɬɨɤ. 

 

  

ɑɚɫɵ 
ɫɭɬɨɤ 

ɏɨɡɹɣɫɬɜɟɧɧɨ – 
ɩɢɬɶɟɜɵɟ 
ɧɭɠɞɵ, 

ɇɭɠɞɵ 
ɦɟɫɬɧɨɣ 

ɩɪɨɦɵɲɥ
ɟɧɧɨɫɬɢ 

ɉɨɥɢɜɤ
ɚ ɭɥɢɰ 

ɢ 
ɡɟɥɟɧɧɵ

ɯ 
ɧɚɫɚɠɞɟ

ɧɢɣ 

Ɋɚɫɯɨɞ ɧɚ ɧɭɠɞɵ 
ɩɪɨɦɵɲɥɟɧɧɨɝɨ 

ɩɪɟɞɩɪɢɹɬɢɹ 
ȼɫɟɝɨ 

Ʉ% ɦ3/ɱ ɦ3/ɱ ɦ3/ɱ 
Ⱦɭɲɟɜ

ɵɟ 
ɦ3/ɱ 

ɏɨɡɹɣɫɬɜ
ɟɧɧɨ-

ɩɢɬɶɟɜɵɟ
, ɦ3/ɱ 

ɦ3/ɱ % 

1 2 3 4 5 6 7 8 9 
0–1 1,5 107,25 29,8 82,5 9,4  228,95 2,67 
1–2 1,5 107,25 29,8 82,5  1,79 221,34 2,58 
2–3 1,5 107,25 29,8 82,5  1,79 221,34 2,58 
3–4 1,5 107,25 29,8 82,5  1,79 221,34 2,58 
4–5 2,5 178,75 29,8 82,5  1,79 292,84 3,41 
5–6 3,5 250,25 29,8   1,79 281,84 3,28 
6–7 4,5 321,75 29,8   1,79 353,34 4,11 
7–8 5,5 393,25 29,8   1,79 424,84 4,95 
8–9 6,25 446,875 29,8  9,4  486,075 5,66 

9–10 6,25 446,875 29,8   1,79 478,465 5,57 
10–11 6,25 446,875 29,8   1,79 478,465 5,57 
11–12 6,25 446,875 29,8   1,79 478,465 5,57 
12–13 5 357,5 29,8   1,79 389,09 4,53 
13–14 5 357,5 29,8   1,79 389,09 4,53 
14–15 5,5 393,25 29,8   1,79 424,84 4,95 
15–16 6 429 29,8   1,79 460,59 5,36 
16–17 6 429 29,8  9,4  468,2 5,45 
17–18 5,5 393,25 29,8   1,79 424,84 4,95 
18–19 5 357,5 29,8   1,79 389,09 4,53 
19–20 4,5 321,75 29,8   1,79 353,34 4,11 
20–21 4 286 29,8   1,79 317,59 3,70 
21–22 3 214,5 29,8 82,5  1,79 328,59 3,82 
22–23 2 143 29,8 82,5  1,79 257,09 2,99 
23–24 1,5 107,25 29,8 82,5  1,79 221,34 2,58 
ɂɬɨɝɨ 100 7150 715,2 660 28,2 37,59 8590,99 100,00 
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Ɍɚɛɥɢɰɚ 2 – Ɋɚɫɱɟɬ ɪɟɝɭɥɢɪɭɸɳɟɣ ɟɦɤɨɫɬɢ ɪɟɡɟɪɜɭɚɪɚ ɱɢɫɬɨɣ ɜɨɞɵ 

ɑɚɫɵ 
ɫɭɬɨɤ 

ɉɨɞɚɱɚ ɜɨɞɵ 
ɇɋ-I  ɩɨɞɴɟɦɚ, 

% 

ɉɨɫɬɭɩɥɟɧɢɟ 
ɜɨɞɵ ɜ Ɋɑȼ, % 

Ɋɚɫɯɨɞ ɜɨɞɵ ɢɡ 
Ɋɑȼ, % 

Ɉɫɬɚɬɨɤ ɜɨɞɵ ɜ 
Ɋɑȼ, % 

1 2 3 4 5 
0–1 4,16 1,49  5,10 
1–2 4,16 1,58  6,69 
2–3 4,16 1,58  8,27 
3–4 4,16 1,58  9,86 
4–5 4,16 0,75  10,61 
5–6 4,16 0,88  11,49 
6–7 4,16 0,05  11,53 
7–8 4,16  -0,79 10,75 
8–9 4,17  -1,49 9,26 

9–10 4,17  -1,40 7,86 
10–11 4,17  -1,40 6,46 
11–12 4,17  -1,40 5,06 
12–13 4,17  -0,36 4,70 
13–14 4,17  -0,36 4,34 
14–15 4,17  -0,78 3,57 
15–16 4,17  -1,19 2,38 
16–17 4,17  -1,28 1,10 
17–18 4,17  -0,78 0,32 
18–19 4,17  -0,36 0 
19–20 4,17 0,06  0,02 
20–21 4,17 0,47  0,49 
21–22 4,17 0,35  0,84 
22–23 4,17 1,18  2,02 
23–24 4,17 1,59  3,61 
ɂɬɨɝɨ 100 11,57 -11,57  
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Ɍɚɛɥɢɰɚ 3 – Ɉɩɪɟɞɟɥɟɧɢɟ ɩɭɬɟɜɵɯ ɨɬɛɨɪɨɜ 

№ ɭɱɚɫɬɤɨɜ Ɋɚɫɱɟɬɧɚɹ ɞɥɢɧɚ 
ɭɱɚɫɬɤɚ, ɦ 

ɉɭɬɟɜɵɟ ɨɬɛɨɪɵ ɜɨɞɵ, ɥ/ɫ, ɩɪɢ 
ɦɚɤɫɢɦɚɥɶɧɨɦ 

ɜɨɞɨɪɚɡɛɨɪɟ ɜɨɞɨɪɚɡɛɨɪɟ ɩɪɢ 
ɩɨɠɚɪɟ 

1 2 3 4 
1-2 440,3 3,92 3,92 
2-3 1020 9,08 9,08 
3-4 1183,75 10,54 10,54 
4-5 302,95 2,70 2,70 
5-6 979,5 8,72 8,72 
6-7 237 2,11 2,11 
7-8 641,1 5,71 5,71 
9-14 1040,9 9,26 9,26 
9-10 1467 13,06 13,06 
10-1 760,2 6,77 6,77 

10-11 1397,1 12,43 12,43 
11-3 335,5 2,99 2,99 

11-12 919 8,18 8,18 
12-4 1172,7 10,44 10,44 
12-9 1385,5 12,33 12,33 
8-14 188,3 1,68 1,68 
13-5 1011,2 9,00 9,00 

13-14 317,5 2,83 2,83 
ɂɬɨɝɨ: 14799,5 131,72 131,72 

 
Ɍɚɛɥɢɰɚ 4 – Ɉɩɪɟɞɟɥɟɧɢɟ ɭɡɥɨɜɵɯ ɪɚɫɯɨɞɨɜ 

№ ɭɡɥɚ № ɭɱɚɫɬɤɚ, 
ɩɪɢɦɵɤɚɸɳɟɝɨ ɤ ɭɡɥɭ 

ɍɡɥɨɜɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ, ɥ/ɫ, ɩɪɢ 
ɦɚɤɫɢɦɚɥɶɧɨɦ 

ɜɨɞɨɪɚɡɛɨɪɟ ɜɨɞɨɪɚɡɛɨɪɟ ɩɪɢ 
ɩɨɠɚɪɟ 

1 1-2,1-10 5,3 5,3 
2 2-3,2-1 6,5 6,5 
3 3-2,3-11,3-4 11,3 11,3 
4 4-3,4-12,4-5 11,84 11,84 
5 5-4,5-13,5-6 10,21 10,21 
6 6-5,6-7 5,4 5,4 
7 7-6,7-8 3,91 3,91 
8 8-7,8-14 3,69 3,69 
9 9-14,9-12,9-10 17,3 17,3 

10 10-9,10-1,10-11 16,13 16,13 
11 11-3,11-10,11-12 11,8 11,8 
12 12-11,12-9,12-4 15,6 15,6 
13 13-14,13-5 5,9 5,9 
14 14-13,14-8,14-9 6,89 6,89 

ɂɬɨɝɨ:  131,77 131,77 
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ɉɊɂɅɈɀȿɇɂȿ Ƚ 

 

Ɍɚɛɥɢɰɚ 5 – Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɫɟɬɢ ɜ ɱɚɫ ɧɚɢɛɨɥɶɲɟɝɨ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ 

№ 
ɤɨɥɶɰ

ɚ 

№ 
ɭɱɚɫ
ɬɤɚ 

l, ɦ q, ɥ/ɫ d, ɦɦ υ,ɦ/ɫ δ 0S  
 

lSS  0  qS   2qSh   

1 2 3 4 5 6 7 8 9 10 11 
ɉɪɟɞɜɚɪɢɬɟɥɶɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ 

I 

1-2 440,3 101,0 350 0,98 1,04 0,3731 0,000171 0,0173 -1,74 
2-3 1020 89,1 300 1,17 1,0045 0,8466 0,000867 0,0773 -6,89 

3-11 335,5 50,0 250 0,94 1,024 2,187 0,000751 0,0376 -1,88 
11-10 1397,1 5,0 75 0,92 1,038 929,4 1,347806 6,7390 33,70 
1-10 760,2 20,0 175 0,88 1,044 20,79 0,016500 0,3300 6,60 

 7,2011 
 

Δh= 29,79 
Δq=2,07 

II 

3-11 335,5 50,0 250 0,94 1,024 2,187 0,000751 0,0376 1,88 
3-4 1183,7 34,0 200 0,99 1,03 6,959 0,008484 0,2885 -9,81 

4-12 1172,7 20,0 175 0,88 1,044 20,79 0,025453 0,5091 10,18 
11-12 919 50,0 250 0,94 1,024 2,187 0,002058 0,1029 5,15 

 0,9380 
 

Δh=7,4 
Δq= 3,94 

III 

10-11 1397,1 5,0 75 0,92 1,038 929,4 1,347806 6,7390 -33,70 
11-12 919 50,0 250 0,94 1,024 2,187 0,002058 0,1029 -5,15 
12-9 1385,5 22,2 175 0,958 1,0342 20,79 0,029790 0,6613 -14,68 
10-9 1467 9,5 100 0,93 1,04 172,9 0,263790 2,5060 23,81 

 10,0093 
 

Δh=-29,72 
Δq=-1,48 

IV 

12-4 1172,7 20,0 175 0,88 1,044 20,79 0,025453 0,5091 -10,18 
4-5 302,95 41,5 200 1,21 1 6,959 0,002108 0,0875 -3,63 

5-13 1011,2 10,0 100 0,98 1,04 172,9 0,181830 1,8183 -18,18 
13-14 317,5 2,0 80 0,28 1,3 454,3 0,187512 0,3750 -0,75 
9-14 1040,9 20,0 175 0,88 1,044 20,79 0,022592 0,4518 9,04 
9-12 1385,5 22,2 175 0,958 1,034 20,79 0,029784 0,6612 14,68 

 3,9029 
 

Δh= -9,02 
Δq=-1,16 

V 

5-6 979,5 16,2 150 0,828 1,0544 70,9 0,073297 1,1874 -19,24 
6-7 237,0 5,0 75 0,92 1,038 929,4 0,228638 1,1432 -5,72 
8-7 641,1 1,0 60 0,26 1,32 2292 1,939610 1,9396 1,94 

8-14 188,3 8,6 100 0,84 1,052 172,9 0,034250 0,2946 2,53 
13-14 317,5 2,0 80 0,28 1,3 454,3 0,187512 0,3750 0,75 
5-13 1011,2 10,0 100 0,98 1,032 172,9 0,180431 1,8043 18,04 

 6,7441 
 

Δh=-15,7 
Δq=-0,13 
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Ɍɚɛɥɢɰɚ 6 – ɉɪɨɞɨɥɠɟɧɢɟ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɫɟɬɢ ɜ ɱɚɫ ɧɚɢɛɨɥɶɲɟɝɨ 
ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ 

№ 
ɤɨɥɶɰɚ 

№ 
ɭɱɚɫɬɤɚ q, ɥ/ɫ qɫɦɟɠ, ɥ/ɫ q, ɥ/ɫ qS   2qSh   

1 2 3 4 5 6 7 
I ɢɫɩɪɚɜɥɟɧɢɟ 

I 

1-2 2,07  103,07 0,017609 -1,81 
2-3 2,07  91,17 0,079082 -7,21 
3-11 2,07 -3,94 48,13 0,036162 -1,74 

11-10 -2,07 -1,48 1,45 1,954319 2,83 
1-10 -2,07  17,93 0,295844 5,30 

 2,3830 
 

Δh=-2,63 
Δq=-0,55 

II 

3-11 -3,94 2,07 48,13 0,036162 1,74 
3-4 3,94  37,94 0,321902 -12,21 
4-12 -3,94 -1,16 14,9 0,379252 5,65 

11-12 -3,94 -1,48 44,58 0,09175 4,09 

 0,8291 Δh=-0,73 
Δq=-0,44 

III 

10-11 -1,48 -2,07 1,45 1,954319 -2,83 
11-12 -1,48 -3,94 44,58 0,09175 -4,09 
12-9 -1,48 1,16 21,88 0,651798 -14,26 
10-9 1,48  10,98 2,896415 31,80 

 5,5943 Δh=10,62 
Δq=0,95 

IV 

12-4 -1,16 -3,94 14,9 0,379252 -5,65 
4-5 -1,16  40,34 0,085046 -3,43 
5-13 -1,16 0,13 8,97 1,631015 -14,63 

13-14 -1,16 0,13 0,97 0,181887 -0,18 
9-14 1,16  21,16 0,478057 10,12 
9-12 1,16 -1,48 21,88 0,651672 14,26 

 3,4069 Δh=0,49 
Δq=0,07 

V 

5-6 -0,13  16,07 1,177879 -18,93 
6-7 -0,13  4,87 1,113467 -5,42 
8-7 0,13  1,13 2,191759 2,48 
8-14 0,13  8,73 0,299003 2,61 

13-14 0,13 -1,16 0,97 0,181887 0,18 
5-13 0,13 -1,16 8,97 1,618468 14,52 

 6,5825 Δh=-4,57 
Δq=-0,35 

II ɢɫɩɪɚɜɥɟɧɢɟ 

I 

1-2 -0,55   102,52 0,0175 -1,80 
2-3 -0,55   90,62 0,0786 -7,12 
3-11 -0,55 0,44 48,02 0,0361 -1,73 

11-10 0,55 0,95 2,95 3,9760 11,73 
1-10 0,55   18,48 0,3049 5,63 

 1,8523 Δh=6,71 
Δq=0,76 

 

3-11 0,44 -0,55 48,2 0,0361 1,73 
3-4 -0,44  37,5 0,3182 -11,93 
4-12 0,44 0,07 15,41 0,3922 6,04 

11-12 0,44 -0,95 44,07 0,0907 4,00 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 6 
№ 

ɤɨɥɶɰɚ 
№ 

ɭɱɚɫɬɤɚ q, ɥ/ɫ qɫɦɟɠ, ɥ/ɫ q, ɥ/ɫ qS   2qSh   

1 2 3 4 5 6 7 

 0,8372 Δh=-0,16 
Δq=-0,09 

III 

10-11 0,95 0,55 2,95 3,976029 -11,73 
11-12 0,95 0,44 45,97 0,09461 -4,35 
12-9 0,95 -0,07 22,76 0,678013 -15,43 
10-9 -0,95  10,03 2,645814 26,54 

 7,3945 Δh=-4,97 
Δq=-0,34 

IV 

12-4 0,07 0,44 15,41 0,392233 -6,04 
4-5 0,07  40,41 0,085194 -3,44 
5-13 0,07 0,35 9,39 1,707383 -16,03 

13-14 0,07 0,35 1,39 0,260642 -0,36 
9-14 -0,07  21,09 0,476476 10,05 
9-12 -0,07 0,95 22,76 0,677882 15,43 

 3,5999 Δh=-0,40 
Δq=-0,06 

 
V 

5-6 -0,35  15,72 1,152225 -18,11 
6-7 -0,35  4,52 1,033444 -4,67 
8-7 0,35  1,48 2,870622 4,25 
8-14 0,35  9,08 0,31099 2,82 

13-14 0,35 0,07 1,39 0,260642 0,36 
5-13 0,35 0,07 9,39 1,694249 15,91 

 7,3221 Δh=0,56 
Δq=0,04 

III ɢɫɩɪɚɜɥɟɧɢɟ 

I 

1-2 0,76  103,28 0,017645 -1,82 
2-3 0,76  91,38 0,079265 -7,24 
3-11 0,76 -0,12 48,66 0,036561 -1,78 

11-10 -0,76 -0,34 1,85 2,493442 4,61 
1-10 -0,76  17,72 0,292379 5,18 

 2,9194 
 

Δh= -1,05 
Δq=-0,18 

II 

3-11 -0,12 0,76 48,66 0,036561 1,78 
3-4 0,12  37,62 0,319186 -12,01 
4-12 0  15,41 0,392233 6,04 

11-12 -0,12 -0,34 45,51 0,093664 4,26 

 0,8416 
 

Δh=0,08 
Δq=0,05 

III 

10-11 -0,34 -0,76 1,85 2,493442 -4,61 
11-12 -0,34 -0,12 45,51 0,093664 -4,26 
12-9 -0,34 0,06 22,48 0,669672 -15,05 
10-9 0,34  10,37 2,735503 28,37 

 5,992 Δh=4,44 
Δq=0,37 

IV 
12-4 0  15,41 0,392233 -6,04 
4-5 0  40,41 0,085194 -3,44 
5-13 0  9,39 1,707383 -16,03 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 6 
№ 

ɤɨɥɶɰɚ 
№ 

ɭɱɚɫɬɤɚ q, ɥ/ɫ qɫɦɟɠ, ɥ/ɫ q, ɥ/ɫ qS   2qSh   

1 2 3 4 5 6 7 

IV 
13-14 0  1,39 0,260642 -0,36 
9-14 0  21,09 0,476476 10,05 
9-12 0,06 -0,34 22,48 0,669542 15,05 

 3,5915 
 

Δh= -0,78 
Δq=-0,11 

V 

5-6 0  15,72 1,152225 -18,11 
6-7 0  4,52 1,033444 -4,67 
8-7 0  1,48 2,870622 4,25 
8-14 0  9,08 0,31099 2,82 

13-14 0  1,39 0,260642 0,36 
5-13 0  9,39 1,694249 15,91 

 7,3221 
 

Δh=0,56 
Δq=0,04 

IV ɢɫɩɪɚɜɥɟɧɢɟ 

I 

1-2 -0,18  103,10 0,017614 -1,82 
2-3 -0,18  91,20 0,079109 -7,21 
3-11 -0,18 -0,05 48,43 0,036388 -1,76 

11-10 0,18 0,37 2,40 3,234735 7,76 
1-10 0,18  17,90 0,295349 5,29 

 3,6631 
 

Δh= 2,26 
Δq=0,31 

II 

3-11 -0,05 -0,18 48,43 0,036388 1,80 
3-4 0,05  37,67 0,319611 -11,93 
4-12 -0,05 -0,11 15,25 0,388161 5,94 

11-12 -0,05 0,37 45,83 0,094322 4,05 

 0,8385 
 

Δh=-0,04 
Δq=-0,02 

III 

10-11 0,37 0,18 2,40 3,234735 -7,76 
11-12 0,37 -0,05 45,83 0,094322 -4,32 
12-9 0,37 0,11 22,96 0,683971 -15,70 
10-9 -0,37  10,00 2,637901 26,38 

 6,6509 
 

Δh=-1,41 
Δq=-0,11 

IV 

12-4 -0,11 -0,05 15,25 0,388161 -5,92 
4-5 -0,11  40,30 0,084962 -3,42 
5-13 -0,11 -0,04 9,24 1,680109 -15,52 

13-14 -0,11 -0,04 1,24 0,232515 -0,29 
9-14 0,11  21,20 0,478961 10,15 
9-12 0,11 0,37 22,96 0,683838 15,70 

 3,5485 
 

Δh= 0,70 
Δq=0,10 

V 

5-6 0  15,72 1,152225 -18,11 
6-7 0  4,52 1,033444 -4,67 
8-7 0  1,48 2,870622 4,25 
8-14 0  9,08 0,31099 2,82 

13-14 -0,04 -0,11 1,24 0,232515 0,29 
5-13 -0,04 -0,11 9,24 1,667185 15,40 

 7,2669 Δh= -0,02 
Δq=0,00 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 6 
№ 

ɤɨɥɶɰɚ 
№ 

ɭɱɚɫɬɤɚ q, ɥ/ɫ qɫɦɟɠ, ɥ/ɫ q, ɥ/ɫ qS   2qSh   

V ɢɫɩɪɚɜɥɟɧɢɟ 

I 

1-2 0,31  103,41 0,017667 -1,83 
2-3 0,31  91,51 0,079377 -7,26 
3-11 0,31 0,02 48,76 0,036636 -1,79 

11-10 -0,31 -0,11 1,98 2,668657 5,28 
1-10 -0,31  17,59 0,290234 5,11 

 3,0926 
 

Δh= -0,49 
Δq=-0,08 

II 

3-11 0,02 0,31 48,76 0,036636 1,79 
3-4 -0,02  37,65 0,319441 -12,03 
4-12 0,02 0,1 15,37 0,391215 6,01 

11-12 0,02 -0,11 45,74 0,094137 4,31 

 0,8414 Δh=0,08 
Δq=0,05 

III 

10-11 -0,11 -0,31 1,98 2,668657 -5,28 
11-12 -0,11 0,02 45,74 0,094137 -4,31 
12-9 -0,11 -0,1 22,75 0,677715 -15,42 
10-9 0,11  10,11 2,666918 26,96 

 6,1074 
 

Δh=0,50 
Δq=0,04 

IV 

12-4 0,1 0,02 15,37 0,391215 -6,01 
4-5 0,1  40,40 0,085172 -3,44 
5-13 0,1 0 9,34 1,698292 -15,86 

13-14 0,1 0 1,34 0,251267 -0,34 
9-14 -0,1  21,10 0,476701 10,06 
9-12 -0,1 -0,11 22,75 0,677584 15,42 

 3,5802 
 

Δh=-0,18 
Δq=-0,03 

V 

5-6   15,72 1,152225 -18,11 
6-7   4,52 1,033444 -4,67 
8-7   1,48 2,870622 4,25 
8-14   9,08 0,31099 2,82 

13-14 0 0,1 1,34 0,251267 0,34 
5-13 0 0,1 9,34 1,685228 15,74 

 7,3038 Δh=0,36 
Δq=0,02 
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ɉɊɂɅɈɀȿɇɂȿ Ⱦ 

 

Ɍɚɛɥɢɰɚ 7 - Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɫɟɬɢ ɜ ɱɚɫ ɧɚɢɛɨɥɶɲɟɝɨ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ ɩɪɢ 
ɩɨɠɚɪɟ 

№ 
ɤɨɥɶɰ

ɚ 

№ 
ɭɱɚɫ
ɬɤɚ 

l, ɦ q, ɥ/ɫ d, ɦɦ υ,ɦ/ɫ δ 0S  
 

lSS  0  qS   2qSh   

1 2 3 4 5 6 7 8 9 10 11 
ɉɪɟɞɜɚɪɢɬɟɥɶɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ 

I 

1-2 440,3 100 350 0,97 1,033 0,3731 0,000170 0,0170 -1,7 
2-3 1020 88,1 300 1,07 1,02 0,8466 0,000881 0,0776 -6,84 

3-11 335,5 35 250 0,66 1,097 2,187 0,000805 0,0282 -0,99 
11-10 1397,1 20 175 0,88 1,044 20,79 0,030324 0,6065 12,13 
1-10 760,2 36 250 0,68 1,091 2,187 0,001814 0,0653 2,35 

 0,7945 
 

Δh=4,95 
Δq=3,12 

II 

3-11 335,5 35 250 0,66 1,097 2,187 0,000805 0,0282 0,99 
3-4 1183,7 33 200 0,99 1,03 6,959 0,008484 0,2800 -9,24 

4-12 1172,7 20 175 0,88 1,044 20,79 0,025453 0,5091 10,18 
11-12 919 50 250 0,94 1,024 2,187 0,002058 0,1029 5,15 

 0,9201 
 

Δh=7,08 
Δq= 3,85 

III 

10-11 1397,1 20 175 0,88 1,044 20,79 0,030324 0,6065 -12,13 
11-12 919 50 250 0,94 1,024 2,187 0,002058 0,1029 -5,15 
12-9 1385,5 22,2 175 0,958 1,0342 20,79 0,029790 0,6613 -14,68 
10-9 1467 10,5 100 1,03 1,025 172,9 0,259985 2,7298 28,66 

 4,1006 
 

Δh=-3,3 
Δq=-0,4 

IV 

12-4 1172,7 20 175 0,88 1,044 20,79 0,025453 0,5091 -10,18 
4-5 302,95 40,5 200 1,17 1,005 6,959 0,002119 0,0858 -3,48 

5-13 1011,2 9 100 0,88 1,044 172,9 0,182529 1,6428 -14,78 
13-14 317,5 1 60 0,26 1,32 2292 0,960577 0,9606 -0,96 
9-14 1040,9 21 175 0,93 1,037 20,79 0,022441 0,4713 9,90 
9-12 1385,5 22,2 175 0,958 1,034 20,79 0,029784 0,6612 14,68 

 4,3307 
 

Δh= -4,82 
Δq=-0,56 

V 

5-6 979,5 16,2 150 0,828 1,0544 70,97 0,073297 1,1874 -19,24 
6-7 237 5 75 0,92 1,038 929,4 0,228638 1,1432 -5,72 
8-7 641,1 1 60 0,26 1,32 2292 1,939610 1,9396 1,94 

8-14 188,3 8,6 100 0,84 1,052 172,9 0,034250 0,2946 2,53 
13-14 317,5 1 60 0,26 1,32 2292 0,960577 0,9606 0,96 
5-13 1011,2 9 100 0,88 1,044 172,9 0,182529 1,6428 14,78 

 7,1681 
 

Δh=-4,75 
Δq=-0,33 
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Ɍɚɛɥɢɰɚ 8 – ɉɪɨɞɨɥɠɟɧɢɟ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɫɟɬɢ ɜ ɱɚɫ ɧɚɢɛɨɥɶɲɟɝɨ 
ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ ɩɪɢ ɩɨɠɚɪɟ 

№ 
ɤɨɥɶɰɚ 

№ 
ɭɱɚɫɬɤɚ q, ɥ/ɫ qɫɦɟɠ, ɥ/ɫ q, ɥ/ɫ qS   2qSh   

1 2 3 4 5 6 7 
I ɢɫɩɪɚɜɥɟɧɢɟ 

I 

1-2 3,12  103,12 0,017499 -1,80 
2-3 3,12  91,22 0,080347 -7,33 
3-11 3,12 -3,85 34,27 0,027584 -0,95 

11-10 -3,12 -0,4 16,48 0,499735 8,24 
1-10 -3,12  32,88 0,059639 1,96 

 0,6848 
 

Δh=0,12 
Δq=0,09 

II 

3-11 -3,85 3,12 34,27 0,027584 0,95 
3-4 3,85  36,85 0,312653 -11,52 
4-12 -3,85 -0,56 15,59 0,396815 6,19 

11-12 -3,85 -0,4 45,75 0,094158 4,31 

 0,8312 Δh=-0,08 
Δq=-0,05 

III 

10-11 -0,4 -3,12 16,48 0,499735 -8,24 
11-12 -0,4 -3,85 45,75 0,094158 -4,31 
12-9 -0,4 0,56 22,36 0,666097 -14,89 
10-9 0,4  10,9 2,833841 30,89 

 4,0938 Δh=3,45 
Δq=0,42 

IV 

12-4 -0,56 -3,85 15,59 0,396815 -6,19 
4-5 -0,56  39,94 0,084624 -3,38 
5-13 -0,56 0,33 8,77 1,600782 -14,04 

13-14 -0,56 0,33 0,77 0,739644 -0,57 
9-14 0,56  21,56 0,483828 10,43 
9-12 0,56 -0,4 22,36 0,665968 14,89 

 3,9716 Δh=1,15 
Δq=0,14 

V 

5-6 -0,33  15,87 1,163219 -18,46 
6-7 -0,33  4,67 1,067739 -4,99 
8-7 0,33  1,33 2,579681 3,43 
8-14 0,33  8,93 0,305853 2,73 

13-14 0,33 -0,56 0,77 0,739644 0,57 
5-13 0,33 -0,56 8,77 1,600782 14,04 

 7,4569 Δh=-2,68 
Δq=-0,18 

II ɢɫɩɪɚɜɥɟɧɢɟ 

I 

1-2 0  103,12 0,017499 -1,80 
2-3 0  91,22 0,080347 -7,33 
3-11 0  34,27 0,027584 -0,95 

11-10 -0,09 0,42 16,81 0,509742 8,57 
1-10 0  32,88 0,059639 1,96 

 0,6948 Δh=0,45 
Δq=0,32 

II 

3-11 0  34,27 0,027584 0,95 
3-4 0  36,85 0,312653 -11,52 
4-12 0,05 0,14 15,78 0,401651 6,34 

11-12 0,05 0,42 46,22 0,095125 4,40 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 8 
№ 

ɤɨɥɶɰɚ 
№ 

ɭɱɚɫɬɤɚ q, ɥ/ɫ qɫɦɟɠ, ɥ/ɫ q, ɥ/ɫ qS   2qSh   

1 2 3 4 5 6 7 

 0,8372 Δh=-0,16 
Δq=-0,09 

III 

10-11 0,42 -0,09 16,81 0,509742 -8,57 
11-12 0,42 0,05 46,22 0,095125 -4,40 
12-9 0,42 -0,14 22,64 0,674438 -15,27 
10-9 -0,42  10,48 2,724647 28,55 

 4,0039 Δh=0,32 
Δq=0,04 

IV 

12-4 0,14 0,05 15,78 0,401651 -6,34 
4-5 0,14  40,08 0,08492 -3,40 
5-13 0,14 0,18 9,09 1,659191 -15,08 

13-14 0,14 0,18 1,09 1,047029 -1,14 
9-14 -0,14  21,42 0,480686 10,30 
9-12 -0,14 0,42 22,64 0,674307 15,27 

 4,3477 Δh=-0,40 
Δq=-0,05 

 
V 

5-6 -0,18  15,69 1,150026 -18,04 
6-7 -0,18  4,49 1,026585 -4,61 
8-7 0,18  1,51 2,92881 4,42 
8-14 0,18  9,11 0,312018 2,84 

13-14 0,18 0,14 1,09 1,047029 1,14 
5-13 0,18 0,14 9,09 1,659191 15,08 

 8,1236 Δh=0,84 
Δq=0,05 

III ɢɫɩɪɚɜɥɟɧɢɟ 

I 

1-2 0  103,12 0,017499 -1,80 
2-3 0  91,22 0,080347 -7,33 
3-11 0  34,27 0,027584 -0,95 

11-10 0  16,81 0,509742 8,57 
1-10 0  32,88 0,059639 1,96 

 0,6948 
 

Δh= 0,45 
Δq=0,32 

II 

3-11 0  34,27 0,027584 0,95 
3-4 0  36,85 0,312653 -11,52 
4-12 0  15,78 0,401651 6,34 

11-12 0  46,22 0,095125 4,40 

 0,8370 
 

Δh=0,16 
Δq=0,09 

III 

10-11 0  16,81 0,509742 -8,57 
11-12 0  46,22 0,095125 -4,40 
12-9 0  22,64 0,674438 -15,27 
10-9 0  10,48 2,724647 28,55 

 4,0039 Δh=0,32 
Δq=0,04 

IV 
12-4 0  15,78 0,401651 -6,34 
4-5 0  40,08 0,08492 -3,40 
5-13 -0,05 -0,05 8,99 1,640938 -14,75 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 8 

№ 
ɤɨɥɶɰɚ 

№ 
ɭɱɚɫɬɤɚ q, ɥ/ɫ qɫɦɟɠ, ɥ/ɫ q, ɥ/ɫ qS   2qSh   

1 2 3 4 5 6 7 

IV 
13-14 -0,05 -0,05 0,99 0,950971 -0,94 
9-14 0  21,42 0,480686 10,30 
9-12 0  22,64 0,674307 15,27 

 4,2334 
 

Δh= 0,13 
Δq=0,02 

V 

5-6 0,05  15,74 1,153691 -18,16 
6-7 0,05  4,54 1,038016 -4,71 
8-7 -0,05  1,46 2,83183 4,13 
8-14 -0,05  9,06 0,310305 2,81 

13-14 -0,05 -0,05 0,99 0,950971 0,94 
5-13 -0,05 -0,05 8,99 1,640938 14,75 

 7,3221 
 

Δh=-0,23 
Δq=0,015 
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