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Ɋɟɮɟɪɚɬ 
 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «Ƚɚɡɨɫɧɚɛɠɟɧɢɟ ɠɢɥɨɝɨ 
ɪɚɣɨɧɚ ɢ ɈɈɈ «ɋɮɟɪɚ» ɜɵɩɨɥɧɟɧɚ ɧɚ 61 ɫɬɪɚɧɢɰ, 5 ɥɢɫɬɨɜ ɝɪɚɮɢɱɟɫɤɨɝɨ 
ɦɚɬɟɪɢɚɥɚ, 7 ɬɚɛɥɢɰ, 13 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ. 

ȽɈȾɈȼɈȿ ȽȺɁɈȼɈȿ ɉɈɌɊȿȻɅȿɇɂȿ, ȽȺɁɈɇȺɉɈɅɇɂɌȿɅɖɇȺə 
ɋɌȺɇɐɂə, ȽɊɍɉɉɈȼȺə ɊȿɁȿɊȼɍȺɊɇȺə ɍɋɌȺɇɈȼɄȺ ɋɀɂɀȿɇɇɈȽɈ 
ȽȺɁȺ, ȼɇɍɌɊɂȾɈɆɈȼɈɃ, ȼɇɍɌɊɂɄȼȺɊɌȺɅɖɇɕɃ ɂ 
ȼɇɍɌɊɂɄɈɌȿɅɖɇɕɃ ȽȺɁɈɉɊɈȼɈȾɕ. 

Ɉɛɴɟɤɬɨɦ ɪɚɡɪɚɛɨɬɤɢ ɹɜɥɹɟɬɫɹ ɠɢɥɨɣ ɪɚɣɨɧ ɫ ɧɚɫɟɥɟɧɢɟɦ 67793 ɠɢɬɟɥɟɣ. 
ɐɟɥɶ ɪɚɛɨɬɵ: Ɋɚɡɪɚɛɨɬɚɬɶ ɩɪɨɟɤɬ ɝɚɡɨɫɧɚɛɠɟɧɢɹ ɧɚɫɟɥɟɧɢɹ, ɤɨɦɦɭɧɚɥɶɧɨ

-ɛɵɬɨɜɵɯ ɢ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ ɪɚɣɨɧɚ ɫɠɢɠɟɧɧɵɦ ɝɚɡɨɦ. 
ȼ ɯɨɞɟ ɩɪɨɞɟɥɚɧɧɨɣ ɪɚɛɨɬɵ ɛɵɥɚ ɪɚɫɫɱɢɬɚɧɚ ɝɨɞɨɜɚɹ ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɝɚɡɟ 

ɠɢɥɨɝɨ ɪɚɣɨɧɚ ɫ ɩɨɦɨɳɶɸ ɭɞɟɥɶɧɵɯ ɧɨɪɦ ɩɨɬɪɟɛɥɟɧɢɹ ɝɚɡɚ. ɉɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ 
ɝɚɡɨɧɚɩɨɥɧɢɬɟɥɶɧɨɣ ɫɬɚɧɰɢɢ, ɪɟɡɟɪɜɭɚɪɨɜ, ɫɥɢɜɧɨ-ɧɚɥɢɜɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɚ ɬɚɤɠɟ 
ɪɟɡɟɪɜɭɚɪɧɨɝɨ ɩɚɪɤɚ Ƚɇɋ. Ɉɩɪɟɞɟɥɟɧɨ ɤɨɥɢɱɟɫɬɜɨ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ 
ɧɟɨɛɯɨɞɢɦɨɝɨ ɞɥɹ ɩɨɫɬɚɜɤɢ ɝɚɡɚ ɧɚɫɟɥɟɧɢɸ ɢ ɫɧɚɛɠɟɧɢɹ ɤɨɦɦɭɧɚɥɶɧɨ-ɛɵɬɨɜɵɯ 
ɨɛɴɟɤɬɨɜ. ɉɪɨɢɡɜɟɞɟɧ ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɫɢɫɬɟɦ ɝɚɡɨɫɧɚɛɠɟɧɢɹ, ɬɚɤɠɟ 
ɩɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɝɪɭɩɩɨɜɵɯ ɪɟɡɟɪɜɭɚɪɧɵɯ ɭɫɬɚɧɨɜɨɤ ɫɠɢɠɟɧɧɵɦ ɝɚɡɨɦ ɫ 
ɢɫɤɭɫɫɬɜɟɧɧɵɦ ɢ ɟɫɬɟɫɬɜɟɧɧɵɦ ɢɫɩɚɪɟɧɢɟɦ. Ɋɚɫɫɱɢɬɚɧ ɜɧɭɬɪɢɞɨɦɨɜɨɣ, 
ɜɧɭɬɪɢɤɜɚɪɬɚɥɶɧɵɣ ɢ ɜɧɭɬɪɢɤɨɬɟɥɶɧɵɣ ɝɚɡɨɩɪɨɜɨɞ, ɚ ɬɚɤɠɟ ɩɨɞɨɛɪɚɧɵ 
ɧɟɨɛɯɨɞɢɦɵɟ ɞɢɚɦɟɬɪɵ ɬɪɭɛ ɞɥɹ ɩɪɨɤɥɚɞɤɢ ɝɚɡɨɩɪɨɜɨɞɚ. ȼ ɤɨɬɟɥɶɧɨɣ 
ɭɫɬɚɧɨɜɥɟɧɵ ɤɨɬɟɥ ɢ ɝɨɪɟɥɤɢ. ɉɪɨɢɡɜɟɞɟɧ ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɤɨɬɟɥɶɧɨɣ. 

ɋɩɪɨɟɤɬɢɪɨɜɚɧɵ ɚɤɫɨɧɨɦɟɬɪɢɱɟɫɤɢɟ ɫɯɟɦɚ ɜɧɭɬɪɢɞɨɦɨɜɨɝɨ, ɫɯɟɦɚ 
ɜɧɭɬɪɢɤɜɚɪɬɚɥɶɧɨɝɨ ɝɚɡɨɩɪɨɜɨɞɨɜ, ɚ ɫɯɟɦɚ ɤɨɬɟɥɶɧɨɣ. ɉɨɤɚɡɚɧɚ ɮɭɧɤɰɢɨɧɚɥɶɧɚɹ 
ɫɯɟɦɚ ɢ ɝɪɭɩɩɨɜɚɹ ɪɟɡɟɪɜɭɚɪɧɚɹ ɭɫɬɚɧɨɜɤɚ. 
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ȼȼȿȾȿɇɂȿ 
 

Ƚaɡocɧɚɛɠɟɧɢɟ - ɷɬɨ ɤɨɦɩɥɟɤɫ ɦeɪɨɩɪɢɹɬɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ, 
oɛecɩɟɱɢɜaɸɳɢɣ ɨɪɝɚɧɢɡɨɜɚɧɧɭɸ ɩɨɞɚɱɭ ɢ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɝɚɡɨɜɨɝɨ ɬɨɩɥɢɜɚ ɞɥɹ 
ɧɭɠɞ ɩɪɟɞɩɪɢɹɬɢɣ, ɢ ɧɚɫɟɥɟɧɢɹ.  

ɇɚɢɛɨɥɟɟ ɫɨɜɟɪɲɟɧɧɵɦ ɢ ɷɤɨɧɨɦɢɱɧɵɦ ɜɢɞɨɦ ɬɨɩɥɢɜɚ ɹɜɥɹɟɬɫɹ 
ɩɪɢɪɨɞɧɵɣ ɝɚɡ. ȿɝɨ ɨɫɧɨɜɧɵɟ ɩɨɬɪɟɛɢɬɟɥɢ - ɩɪɟɞɩɪɢɹɬɢɹ ɪɚɡɥɢɱɧɵɯ ɨɬɪɚɫɥɟɣ 
ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ (ɦɚɲɢɧɨɫɬɪɨɟɧɢɟ, ɱёɪɧɚɹ ɢ ɰɜɟɬɧɚɹ ɦɟɬɚɥɥɭɪɝɢɹ, 
ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ ɫɬɪɨɣɦɚɬɟɪɢɚɥɨɜ ɢ ɞɪ.). ȼ ɤɨɦɦɭɧɚɥɶɧɨɦ ɯɨɡɹɣɫɬɜɟ ɝɚɡ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɩɥɢɬɚɯ, ɫɥɭɠɚɳɢɯ ɞɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɩɢɳɢ; ɞɥɹ ɧɚɝɪɟɜɚɧɢɹ 
ɜɨɞɵ, ɪɚɫɯɨɞɭɟɦɨɣ ɞɥɹ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɛɵɬɨɜɵɯ ɢ ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɯ 
ɰɟɥɟɣ; ɞɥɹ ɨɬɨɩɥɟɧɢɹ, ɜɟɧɬɢɥɹɰɢɢ ɢ ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɹ ɜɨɡɞɭɯɚ ɠɢɥɵɯ ɢ 
ɨɛɳɟɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ. 

Ƚɥɚɜɧɨɣ ɡɚɞɚɱɟɣ ɜ ɫɢɫɬɟɦɟ ɝɚɡɨɫɧɚɛɠɟɧɢɹ ɹɜɥɹɟɬɫɹ ɮɨɪɦɢɪɨɜɚɧɢɟ ɭɫɥɨɜɢɣ 
ɞɥɹ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ. ɉɪɢ ɩɨɜɪɟɠɞɟɧɢɢ ɭɱɚɫɬɤɚ ɝɚɡɨɩɪɨɜɨɞɚ ɜɨɡɧɢɤɚɟɬ 
ɭɬɟɱɤɚ ɝɚɡɚ, ɜ ɫɥɟɞɫɬɜɢɢ ɱɟɝɨ ɨɛɪɚɡɭɟɬɫɹ ɨɩɚɫɧɚɹ ɝɚɡɨɜɨɡɞɭɲɧɚɹ ɫɦɟɫɶ, ɤɨɬɨɪɚɹ 
ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ oɬɤɪɵɬɨɝɨ oɝɧɹ ɩɪɢɜɟɞɟɬ ɤ ɜɡɪɵɜɭ. ɉɨɷɬɨɦɭ ɝɚɡɨɩɪɨɜɨɞ 
ɬɪɟɛɭɟɬɫɹ ɩɟɪɢɨɞɢɱɟɫɤɢ ɨɫɦɚɬɪɢɜɚɬɶ ɧɚ ɩɪɟɞɦɟɬ ɭɬɟɱɤɢ, ɩɨ ɷɬɨɣ ɩɪɢɱɢɧɟ ɛɵɥɢ 
ɫɨɡɞɚɧɵ ɝɚɡɨɜɵɟ ɫɥɭɠɛɵ, ɤɨɬɨɪɵɟ ɢ ɩɪɨɢɡɜɨɞɹɬ ɨɫɦɨɬɪ, ɤɨɧɬɪɨɥɶ ɫɨɫɬɨɹɧɢɹ ɜɫɟɯ 
ɫɨɫɬɚɜɥɹɸɳɢɯ ɝɚɡɨɩɪɨɜɨɞɚ ɢ ɜɵɩɨɥɧɹɸɬ ɬɪɟɛɭɟɦɵɟ ɩɪɚɜɢɥɚ ɬɟɯɧɢɤɢ 
ɛɟɡɨɩɚɫɧɨɫɬɢ. 

ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɧɟɨɛɯɨɞɢɦɨ 
ɩɪɨɢɡɜɟɫɬɢ ɪɚɫɱɟɬ ɝɨɞɨɜɨɝɨ ɩɨɬɪɟɛɥɟɧɢɹ ɠɢɥɨɝɨ ɪɚɣɨɧɚ, ɝɚɡɨɧɚɩɨɥɧɢɬɟɥɶɧɨɣ 
ɫɬɚɧɰɢɢ, ɝɪɭɩɩɨɜɵɯ ɪɟɡɟɪɜɭɚɪɧɵɯ ɭɫɬɚɧɨɜɨɤ, ɪɚɫɱɟɬ ɜɧɭɬɪɢɞɨɦɨɜɨɝɨ, 
ɜɧɭɬɪɢɤɜɚɪɬɚɥɶɧɨɝɨ ɢ ɜɧɭɬɪɢɤɨɬɟɥɶɧɨɝɨ ɝɚɡɨɩɪɨɜɨɞɨɜ.  

ȼ ɩɪɨɟɤɬɟ ɩɨɦɢɦɨ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɩɨɞɨɛɪɚɬɶ ɬɪɚɧɫɩɨɪɬ ɞɥɹ ɡɟɦɥɹɧɵɯ 
ɪɚɛɨɬ.  
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1 Ɋɚɫɱɟɬ ɱɢɫɥɟɧɧɨɫɬɢ ɧɚɫɟɥɟɧɢя 
 

ɑɬɨɛɵ ɩɪɚɜɢɥɶɧɨ ɨɩɪɟɞɟɥɢɬɶ ɝɚɡoɩoɬɪɟɛɥeɧɢɟ, ɫɨɝɥɚɫɧɨ [1] ɧɟɨɛɯɨɞɢɦɨ 
ɡɧɚɬɶ ɱɢɫɥɟɧɧɨɫɬɶ ɧɚɫɟɥɟɧɢɹ ɪɚɣɨɧɚ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɮɨɪɦɭɥɟ 

 
N=m‧F,                                                                                                           (1.1) 

 
ɝɞe m- ɩɥɨɬɧɨɫɬɶ ɧɚɫɟɥɟɧɢɹ, m=450 ɱɟɥ/ɝɚ; 
       F- ɩɥɨɳɚɞɶ ɡɚɫɬɪɨɣɤɢ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɝɟɧɩɥɚɧɭ, ɝɚ.  
 

Ɋɚɫɱɟɬ ɫɜɨɞɢɬɫɹ ɜ ɬɚɛɥɢɰɭ 1.1. 
 
Ɍɚɛɥɢɰɚ № 1Ɋɚɫɱɟɬ ɱɢɫɥɟɧɧɨɫɬɢ ɧɚɫɟɥɟɧɢɹ 

№ ɤɜɚɪɬɚɥɚ 

ɉɥɨɳɚɞɶ 

ɤɜɚɪɬɚɥɚ,  

ɝɚ 

Ʉɨɥɢɱɟɫɬɜɨ 

ɩɪɨɠɢɜɚɸɳɢɯ, 

ɱɟɥ. 

№ 

ɤɜɚɪɬɚɥɚ 

ɉɥɨɳɚɞɶ 

ɤɜɚɪɬɚɥɚ, 

ɝɚ 

Ʉɨɥɢɱɟɫɬɜɨ 

ɩɪɨɠɢɜɚɸɳɢɯ,ɱɟ

ɥ. 

1 7,1 3195 14 6,72 3024 

2 8,75 3937 15 8,2 3690 

3 6,5 2925 16 7,1 3195 

4 6,5 2925 17 5,6 2520 

5 6,8 3060 18 5,6 2520 

6 6,7 3015 19 6,75 3037 

7 6,75 3037 20 6,2 2790 

8 6,3 2835 21 6,1 2745 

9 6,5 2925 22 3,25 1462 

10 6,65 2992 23 3,25 1462 

11 6,65 2992 24 3,25 1462 

12 6,72 3024    

13 6,72 3024    =67793 

 
 
 
 

 
 

2 Ɋɚɫɱɟɬ ɝɨɞɨɜɨɝɨ ɩɨɬɪɟɛɥɟɧɢя ɝɚɡɚ 
 

Ƚoɞɨɜɨɟ ɝɚɡɨɩɨɬɪɟɛɥɟɧɢɟ ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɧɨɪɦɚɦ ɧɚ ɤɨɧɟɰ ɪɚɫɱɟɬɧɨɝɨ 
ɩɟɪɢɨɞɚ ɫ ɭɱɟɬɨɦ ɩɟɪɫɩɟɤɬɢɜɵ ɪɚɡɜɢɬɢɹ ɝɨɪɨɞɫɤɢɯ ɩɨɬɪɟɛɢɬɟɥɟɣ ɝɚɡɚ. 
ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɫɱɟɬɧɨɝɨ ɩɟɪɢɨɞɚ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɧɚ ɨɫɧɨɜɚɧɢɢ ɩɥɚɧɚ 
ɩɟɪɫɩɟɤɬɢɜɧɨɝɨ ɪɚɡɜɢɬɢɹ ɧɚɫɟɥɟɧɧɨɝɨ ɩɭɧɤɬɚ. 
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ɋɭɳɟɫɬɜɭɸɬ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɝɨɪɨɞɫɤɨɝɨ ɩɨɬɪɟɛɥɟɧɢɹ ɝɚɡɚ, ɪɚɡɞɟɥɟɧɧɵɯ 
ɧɚ ɝɪɭɩɩɵ ɬɚɤɢɦ ɨɛɪɚɡɨɦ: 

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

ɩɨɬɪɟɛɥɟɧɢɟ ɫɠɢɠɟɧɧɨɝɨ ɝɚɡɚ ɜ ɫɭɦɦɟ ɤɚɤ ɩɪɚɜɢɥɨ ɨɬɫɭɬɫɬɜɭɸɬ. 
ɑɬɨɛɵ ɧɚɣɬɢ ɪɚɫɯɨɞ ɝɚɡɚ ɧɚ ɛɵɬɨɜɵɟ, ɤɨɦɦɭɧɚɥɶɧɵɟ ɢ ɨɛɳɟɫɬɜɟɧɧɵɟ 

ɧɭɠɞɵ ɬɪɟɛɭɟɬɫɹ ɪɟɲɢɬɶ ɫɥɨɠɧɭɸ ɡɚɞɚɱɭ, ɩɨɬɨɦɭ ɱɬɨ ɤɨɥɢɱɟɫɬɜɨ ɝɚɡɚ, ɤɨɬɨɪɨɟ 
ɪɚɫɯɨɞɭɟɬɫɹ ɩɨɬɪɟɛɢɬɟɥɹɦɢ ɡɚɜɢɫɢɬ ɨɬ ɧɟɫɤɨɥɶɤɢɯ ɭɫɥɨɜɢɣ: ɱɢɫɥɚ ɧɚɫɟɥɟɧɧɨɫɬɢ 
ɤɜɚɪɬɢɪ, ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɝɚɡɨɩɪɨɜɨɞɟ, ɛɥɚɝɨɭɫɬɪɨɣɫɬɜɚ, ɚ ɬɚɤɠɟ ɨɬ 
ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ. Ȼɨɥɶɲɚɹ ɱɚɫɬɶ ɷɬɢɯ ɮɚɤɬɨɪɨɜ ɧɟ ɩɨɞɜɟɪɝɚɟɬɫɹ ɬɨɱɧɨɦɭ 
ɭɱɟɬɭ, ɩɨɷɬɨɦɭ ɩɨɬɪɟɛɥɟɧɢɟ ɝɚɡɚ ɧɚɯɨɞɹɬ ɩɨ ɫɪɟɞɧɢɦ ɧɨɪɦɚɦ, ɪɚɡɪɚɛɨɬɚɧɧɵɦ ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɦɧɨɝɨɥɟɬɧɟɝɨ ɨɩɵɬɚ. 

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

 
Nxn

x
 , (2.1) 

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

 
Ʉɨɥɢɱɟɫɬɜɨ ɠɢɬɟɥɟɣ, ɱɟɥ, ɢɫɩɨɥɶɡɭɸɳɢɯ ɝɚɡ ɧɚ ɝɨɪɹɱɟɟ ɜɨɞɨɫɧɚɛɠɟɧɢɟ, 

ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 

Nɭɩ
ɭ

 , (2.2) 

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

Ɉɩɪɟɞɟɥɹɟɦ ɧɢɡɲɭɸ ɦɚɫɫɨɜɭɸ ɬɟɩɥɨɬɭ ɫɝɨɪɚɧɢɹ, ɤȾɠ/ɤɝ, ɩɨ ɮɨɪɦɭɥɟ 
 𝑄ு𝑃 = 𝐾ʞʟ ∙ 𝑄ʟሺʞʟ.ʛ.ሻʜ + 𝐾ʐʢʡ ∙ 𝑄ʟሺʐʢʡ.ʛ.ሻʜ ,                                                       (2.3) 
 

ɝɞɟ 𝐾ʞʟ, 𝐾ʐʢʡ– ɞɨɥɹ ɩɪɨɩɚɧɚ ɢ ɛɭɬɚɧɚ, КɉɊ = 0,85, КȻɍɌ = 0,15; 
      𝑄ʟሺʞʟ.ʛ.ሻʜ , 𝑄ʟሺʐʢʡ.ʛ.ሻʜ – ɦɚɫɫɨɜɚɹ ɧɢɡɲɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɩɪɨɩɚɧɚ ɢ ɛɭɬɚɧɚ, 
ɤȾɠ/ɤɝ, ɞɥɹ ɠɢɞɤɨɣ ɮɚɡɵ; 
      𝑄ʟሺʞʟ.ʛ.ሻʜ  = 45973 ɤȾɠ/ɤɝ; 

      𝑄ʟሺʐʢʡ.ʛ.ሻʜ  = 45431 ɤȾɠ/ɤɝ. 
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QH
P=0,85‧45973+0,15‧45431=45891,7 ɤȾɠ/ɤɝ. 

 
ɇɢɡɲɭɸ ɬɟɩɥɨɬɭ ɫɝɨɪɚɧɢɹ ɝɚɡɨɜɨɣ ɮɚɡɵ, ɤȾɠ/ɦ3, ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ 

ɮɨɪɦɭɥɟ 
 𝑄ு𝑃 = 𝐾ʞʟ ∙ 𝑄ʟሺʞʟ.Г.ሻʜ + 𝐾ʐʢʡ ∙ 𝑄ʟሺʐʢʡ.Г.ሻʜ ,                                                        (2.4) 

 
ɝɞɟ КɉɊ, КȻɍɌ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ (2.3); 𝑄ʟሺʞʟ.Г.ሻʜ , 𝑄ʟሺʐʢʡ.Г.ሻʜ  – ɧɢɡɲɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ, ɤȾɠ/ɦ3, ɞɥɹ ɝɚɡɨɜɨɣ ɮɚɡɵ; 
      𝑄ʟሺʞʟ.Г.ሻʜ = 91321 ɤȾɠ/ɦ3; 

      𝑄ʟሺʐʢʡ.Г.ሻʜ  = 118736 ɤȾɠ/ɦ3. 
 

QH
P=0,85‧91321+0,15‧118736=95433,3 ɤȾɠ/ɦ3. 

 

Ɉɩɪɟɞɟɥɹɟɦ ɩɥɨɬɧɨɫɬɶ ɝɚɡɨɜɨɣ ɮɚɡɵ, ɤɝ/ɦ3, ɩɨ ɮɨɪɦɭɥɟ 
 𝜌 = 𝐾ʞʟ ∙ 𝜌ʞʟГʏʖ + 𝐾ʐʢʡ ∙ 𝜌ʐʢʡГʏʖ,                                                                        (2.5) 

 
ɝɞɟ КɉɊ, КȻɍɌ – ɬo ɠɟ, ɱɬo ɢ ɜ (2.3); 
      ρʞʟГʏʖ, ρʐʢʡГʏʖ  - ɩɥoɬɧɨɫɬɶ ɝɚɡoɜɨɣ ɮɚɡɵ ɩɪoɩɚɧɚ ɢ ɛɭɬɚɧɚ, ɤɝ/ɦ3; 
       ρʞʟГʏʖ = 1,872 ɤɝ/ɦ3; 
       ρʐʢʡГʏʖ = 2,519 ɤɝ/ɦ3. 
 

ρ=0,85‧1,872+0,15‧2,519=1,969 ɤɝ/ɦ3. 
 

 ɉɥɨɬɧɨɫɬɶ ɠɢɞɤɨɣ ɮɚɡɵ, ɤɝ/ɦ3, ɧɚɣɞɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 𝜌ж = 𝑘ʞʟ ∙ 𝜌ʞʟʕ + 𝑘ʐʢʡ ∙ 𝜌ʐʢʡʕ ,                                                                            (2.6) 

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

  𝜌ʞʟж , 𝜌ʐʢʡж  - ɩɥɨɬɧɨɫɬɶ ɠɢɞɤɨɣ ɮɚɡɵ ɩɪɨɩɚɧɚ ɢ ɛɭɬɚɧɚ; 
      𝜌ʞʟж  = 585 ɤɝ/ɦ3; 
      𝜌ʐʢʡж  = 600 ɤɝ/ɦ3. 
 

ρ=0,85‧601+0,15‧528=587,3 ɤɝ/ɦ3. 
 

 
Ɋɚɫɱɟɬ ɝɚɡɨɜɨɝɨ ɩɨɬɪɟɛɥɟɧɢɹ ɠɢɥɵɦ ɪɚɣɨɧɨɦ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ 2.1. 

ɇɨɪɦɵ ɪɚɫɯɨɞɚ ɝɚɡɚ ɧɚ ɨɞɧɨɝɨ ɱɟɥɨɜɟɤɚ ɩɪɢɧɢɦɚɟɦ ɫɨɝɥɚɫɧɨ [1]. 
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Ɍɚɛɥɢɰɚ №2 Ɋɚɫɱɟɬ ɝɚɡɨɩɨɬɪɟɛɥɟɧɢɹ ɠɢɥɵɦ ɪɚɣɨɧɨɦ. 

ɇɚɡɧɚɱɟɧɢɟ 
ɪɚɫɯɨɞɭɟɦɨɝɨ 
ɝɚɡɚ 

Ʉɨɥɢɱɟɫɬɜɨ 
ɩɨɬɪɟɛɢɬɟɥɟɣ 

ɇɨɪɦɚ ɪɚɫɯɨɞɚ Ɋɚɫɯɨɞ ɝɚɡɚ

ɇɚ 1 ɝɨ 

ɱɟɥɨɜɟɤɚ 

ɤȾɠ 

ɦ3/ɱɟɥ 
ɤɝ/ɱɟ

ɥ 
ɦ3 ɤɝ 

1 2 3 4 5 6 7 

ɉɪɢ ɧɚɥɢɱɢɢ 

ɝɚɡɨɜɨɣ ɩɥɢɬɵ ɢ 

ɝɚɡɨɜɨɝɨ 

ɜɨɞɨɩɨɞɨɝɪɟɜɚɬɟ

ɥɹ. 

N = ሺܽ ∙ 𝑛ሻ == ͷʹͶ 
7300∙103 159,07 76,5 9162216,2 4408236 

ɉɪɢ ɧɚɥɢɱɢɢ 

ɬɨɥɶɤɨ ɝɚɡɨɜɨɣ 

ɩɥɢɬɵ. 

N = ሺܽ − ܾሻ ∙ 𝑛= ͵͵ͺͻ, 
4240∙103 92,39 44,4 313165,1 150498,2 

ɋɭɦɦɚɪɧɨɟ 

ɤɨɥɢɱɟɫɬɜɨ ɝɚɡɚ 
- - - - 9475381 4558734 

ɋɭɦɦɚɪɧɨɟ 

ɤɨɥɢɱɟɫɬɜɨ ɫ 

ɭɱɟɬɨɦ ɪɟɡɟɪɜɚ 

- - - - 10893640 5518065,1 

 

3 Ɋɚɫɱɟɬ ɝɚɡɨɧɚɩɨɥɧɢɬɟɥɶɧɨɣ ɫɬɚɧɰɢɢ 
 

Ƚɚɡoɧɚɩɨɥɧɢɬɟɥɶɧɵɟ ɫɬɚɧɰɢɢ (Ƚɇɋ) - ɷɬɨ ɝɥɚɜɧɵɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ 
ɟɞɢɧɢɰɵ ɜɨ ɜɫɟɣ ɫɢɫɬɟɦɟ ɫɧɚɛɠɟɧɢɹ ɫɠɢɠɟɧɧɵɦ ɝɚɡɨɦ ɩɨɬɪɟɛɧɨɫɬɟɣ ɧɚɫɟɥɟɧɢɹ 
ɜ ɝɚɡɟ, ɚ ɬɚɤɠɟ ɤɨɦɦɭɧɚɥɶɧɵɯ ɢ ɛɵɬɨɜɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ. 

ɗɬɢ ɫɬɚɧɰɢɢ ɩɪɨɢɡɜɨɞɹɬ ɩɪɢɟɦ, ɯɪɚɧɟɧɢɟ ɢ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɝɚɡɚ. Ʉɪɨɦɟ 
ɷɬɨɝɨ ɜ ɦɧɨɠɟɫɬɜɟ ɫɥɭɱɚɟɜ ɨɛɟɫɩɟɱɢɜɚɸɬ ɩɨɫɬɚɜɤɭ ɝɚɡɚ ɩɨɬɪɟɛɢɬɟɥɹɦ 
ɚɜɬɨɬɪɚɧɫɩɨɪɬɨɦ. Ƚɚɡ ɧɚ Ƚɇɋ ɩɨɫɬɚɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ, 
ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ, ɚ ɬɚɤɠɟ ɬɪɭɛɨɩɪɨɜɨɞɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ. Ⱦɥɹ ɞɨɫɬɚɜɤɢ ɝɚɡɚ 
ɩɨɬɪɟɛɢɬɟɥɹɦ ɢɫɩɨɥɶɡɭɸɬ ɚɜɬɨɦɨɛɢɥɶɧɵɟ ɰɢɫɬɟɪɧɵ ɢ ɛɚɥɥɨɧɵ ɫ ɪɚɡɧɵɦ 
ɨɛɴɟɦɨɦ. ɋɨɜɪɟɦɟɧɧɵɟ ɝɚɡɨɧɚɩɨɥɧɢɬɟɥɶɧɵɟ ɫɬɚɧɰɢɢ (Ƚɇɋ) ɢɦɟɸɬ ɜ ɫɜɨɟɦ 
ɫɨɫɬɚɜɟ ɫɥɢɜɧɵɟ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɷɫɬɚɤɚɞɵ, ɛɚɡɭ ɞɥɹ ɯɪɚɧɟɧɢɹ ɫɠɢɠɟɧɧɨɝɨ 
ɝɚɡɚ ɫ ɪɟɡɟɪɜɭɚɪɚɦɢ, ɜ ɤɨɬɨɪɵɯ ɞɨɥɠɧɨ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɪɚɡɞɟɥɶɧɨɟ ɯɪɚɧɟɧɢɟ 
ɩɪɨɩɚɧɚ (ɋ3ɇ8) ɢ ɛɭɬɚɧɚ (ɋ4ɇ10). Ɍɚɤɠɟ ɨɧɢ ɞɨɥɠɧɵ ɜɤɥɸɱɚɬɶ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ 
ɡɞɚɧɢɹ ɫɨ ɫɥɟɞɭɸɳɢɦɢ ɨɬɞɟɥɟɧɢɹɦɢ: ɧɚɫɨɫɧɨ-ɤɨɦɩɪɟɫɫɨɪɧɵɦ, ɫɥɢɜɧɵɦ, 
ɜɨɡɞɭɲɧɨ-ɤɨɦɩɪɟɫɫɨɪɧɵɦ, ɧɚɩɨɥɧɢɬɟɥɶɧɵɦ, ɩɨɝɪɭɡoɱɧɨ-ɤoɦɩɪɟɫɫɨɪɧɵɦ, ɚ 
ɬɚɤɠɟ ɛɵɬɨɜɵɦ ɢ ɞɪ. ɨɬɞɟɥɟɧɢɹɦɢ. Ʉɪɨɦɟ ɷɬɨɝɨ Ƚɇɋ ɨɫɧɚɳɟɧɵ ɛɥɨɤɚɦɢ 
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ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɣ ɫ ɦɟɯɚɧɢɱɟɫɤɢɦɢ ɤɨɬɟɥɶɧɵɦɢ, ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨ-
ɯɨɡɹɣɫɬɜeɧɧɵɦɢ ɩɨɦɟɳɟɧɢɹɦɢ, ɦaɫɬɟɪɫɤɢɦɢ, ɝɚɪɚɠɚɦɢ, ɜ ɤɨɬɨɪɨɦ ɧɚɯɨɞɢɬɫɹ 
ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɢ ɨɛɨɪɭɞɨɜɚɧɵ ɫɢɫɬɟɦɵ ɫɜɹɡɢ, ɤɚɧɚɥɢɡɚɰɢɢ, ɜɨɞɨɫɧɚɛɠɟɧɢɹ, 
ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɢ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ. 

ɇɚ ɝɚɡɨɧɚɩɨɥɧɢɬɟɥɶɧɵɯ ɫɬɚɧɰɢɹɯ ɝɚɡɨɜ ɩɪɨɢɡɜɨɞɹɬ ɬɚɤɢɟ ɨɩɟɪɚɰɢɢ ɤɚɤ: 
1) ɩɪɢeɦ ɫɠɢɠɟɧɧɨɝɨ ɝɚɡɚ ɨɬ ɩɨɫɬɚɜɳɢɤɨɜ; 
2) ɫɥɢɜ ɩɨɥɭɱɟɧɧɨɝɨ ɝɚɡɚ ɜ ɯɪɚɧɢɥɢɳɚ; 
3) ɯɪɚɧɟɧɢɟ ɫɠɢɠɟɧɧɨɝɨ ɝɚɡɚ ɜ ɧɚɡɟɦɧɵɯ ɪɟɡɟɪɜɭɚɪɚɯ, ɩɨɞɡɟɦɧɵɯ 

ɪɟɡɟɪɜɭɚɪɚɯ, ɛɚɥɥɨɧɚɯ ɢ ɬ.ɩ.; 
4) ɫɥɢɜ ɝɚɡɚ ɢɡ ɛɚɥɥɨɧɨɜ ɧɟɢɫɩɚɪɢɜɲɢɯɫɹ ɨɫɬɚɬɤɨɜ ɢ ɢɡ ɧɟɢɫɩɪɚɜɧɵɯ 

ɫɨɫɭɞɨɜ; 
5) ɪɚɡɥɢɜ ɝɚɡɚ ɩɨ ɛɚɥɥɨɧɚɦ, ɩɟɪɟɞɜɢɠɧɵɦ ɪɟɡɟɪɜɭɚɪɚɦ, ɚ ɬɚɤɠɟ 

ɚɜɬɨɰɢɫɬɟɪɧɚɦ; 
6) ɩɪɢёɦɤɭ ɩɭɫɬɵɯ ɛɚɥɥɨɧɨɜ ɢ ɜɵɞɚɱɭ ɭɠɟ ɧɚɩɨɥɧɟɧɧɵɯ ɝɚɡɨɦ ɛɚɥɥɨɧɨɜ; 
7) ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɭ ɝɚɡɚ ɜ ɛɚɥɥɨɧɚɯ ɢ ɜɨ ɜɧɭɬɪɟɧɧɟɣ ɬɪɭɛɨɩɪɨɜɨɞɧɨɣ ɫɟɬɢ; 
8) ɩɪɨɢɡɜɨɞɫɬɜɨ ɪɟɦɨɧɬɚ ɢ ɩɟɪɟɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɹ ɛɚɥɥɨɧɨɜ ɢ 

ɪɟɡɟɪɜɭɚɪɨɜ Ƚɇɋ; 
9) ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɢ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɇɋ; 
10) ɞɨɫɬɚɜɤɚ ɝɚɡɚ ɩɨɬɪɟɛɢɬɟɥɹɦ ɜ ɛɚɥɥɨɧɚɯ ɢ ɚɜɬɨɰɢɫɬɟɪɧɚɯ; 
11) ɡɚɩɪɚɜɤɚ ɚɜɬɨɦɚɲɢɧ, ɪɚɛɨɬɚɸɳɢɯ ɧɚ ɫɠɢɠɟɧɧɨɦ ɝɚɡɟ; 
12) ɪɟɝɚɡɢɮɢɤɚɰɢɹ ɫɠɢɠɟɧɧɵɯ ɝɚɡɨɜ; 
13) ɫɦɟɲɟɧɢɟ ɩɚɪɨɜ ɫɠɢɠɟɧɧɵɯ ɝɚɡɨɜ ɫ ɜɨɡɞɭɯɨɦ ɢɥɢ ɧɢɡɤɨɤɚɥɨɪɢɣɧɵɦɢ 

ɝɚɡɚɦɢ; 
14) ɩɨɞɚɱɚ ɜ ɝɨɪɨɞɫɤɢɟ ɫɢɫɬɟɦɵ ɞɥɹ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɚɪɨɜ ɫɠɢɠɟɧɧɨɝɨ ɝɚɡɚ 

ɢ ɝɚɡɨɜɨɡɞɭɲɧɵɯ ɫɦɟɫɟɣ. 
Ƚɇɋ ɹɜɥɹɸɬɫɹ ɨɛɴɟɤɬɚɦɢ ɫ ɩɨɜɵɲɟɧɧɨɣ ɨɩɚɫɧɨɫɬɶɸ, ɩɨɷɬɨɦɭ ɢɯ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɪɟɤɨɦɧɞɨɜɚɧɨ ɨɫɭɳɟɫɬɜɥɹɬɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ [8] 
ɢ Ƚɨɫɝɚɡɬɟɯɧɚɞɡɨɪɚ. Ⱦɚɧɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɦɟɫɬɚ 
ɪɚɫɩɨɥɨɠɟɧɢɹ ɝɚɡɨɧɚɩɨɥɧɢɬɟɥɶɧɵɯ ɫɬɚɧɰɢɣ, ɬɪɟɛɭɟɦɵɟ ɛɟɡɨɩɚɫɧɵɟ ɪɚɫɫɬɨɹɧɢɹ 
ɦɟɠɞɭ ɡɞɚɧɢɹɦɢ ɞɨ ɨɤɪɭɠɚɸɳɢɯ ɡɞɚɧɢɣ ɢɥɢ ɫɨɨɪɭɠɟɧɢɣ ɪɚɡɥɢɱɧɨɝɨ 
ɧɚɡɧɚɱɟɧɢɹ, ɚ ɬɚɤɠɟ ɪɚɰɢɨɧɚɥɶɧɨɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɬɟɪɪɢɬɨɪɢɢ, ɞɨɪɨɝ. ȼ ɷɬɢɯ 
ɞɨɤɭɦɟɧɬɚɯ ɬɚɤɠɟ ɩɪɨɩɢɫɚɧɵ ɬɪɟɛɨɜɚɧɢɹ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɤ 
ɪɟɡɟɪɜɭɚɪɚɦ ɛɚɡɵ ɯɪɚɧɟɧɢɹ, ɧɚɫɨɫɚɦ, ɤɨɦɩɪɟɫɫɨɪɚɦ ɢ ɫɢɫɬɟɦɚɦ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, 
ɚ ɬɚɤɠɟ ɨɬɨɩɥɟɧɢɹ, ɜɟɧɬɢɥɹɰɢɢ ɢ ɤɨ ɦɧɨɠɟɫɬɜɭ ɞɪɭɝɢɯ ɩɨɥɨɠɟɧɢɣ. 

ɗɤɫɩɥɭɚɬɚɰɢɹ Ƚɇɋ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɚɜɢɥɚɦɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɇɋ ɫɠɢɠɟɧɧɨɝɨ ɝaɡɚ, ɤɨɬɨɪɵɟ ɨɩɢɪɚɸɬɫɹ ɧɚ ɫɢɫɬɟɦɵ ɩɥɚɧɨɜɵɯ 
ɪɟɦɨɧɬɨɜ ɜ ɰɟɥɹɯ ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɣ, ɚ ɬɚɤɠɟ ɧɚ ɬɟɯɧɢɱɟɫɤɨɟ 
ɨɛɫɥɭɠɢɜɚɧɢɟ.  

 

3.1 Ɋɚɫɱɟɬ ɪɟɡɟɪɜɭɚɪɨɜ ɢ ɫɥɢɜɧɨ-ɧɚɥɢɜɧɵɯ ɭɫɬɪɨɣɫɬɜ 
 

ɇɚ Ƚɇɋ ɢɫɩɨɥɶɡɭɸɬ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɰɢɥɢɧɞɪɢɱɟɫɤɢɟ ɪɟɡɟɪɜɭɚɪɵ ɞɥɹ 
ɯɪɚɧɟɧɢɹ ɫɠɢɠɟɧɧɵɯ ɝɚɡɨɜ, ɨɛɴɟɦɵ ɤɨɬɨɪɵɯ ɪɚɜɧɵ 25, 50, 75, 100, 125, 150, 175 
ɢ 200ɦ3. Ɍɚɤɢɟ ɪɟɡɟɪɜɭɚɪɵ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɧɚɞ ɡɟɦɥɟɣ ɢ ɩɨɞ ɡɟɦɥɟɣ, 
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ɢɡɝɨɬɚɜɥɢɜɚɸɬ ɢɯ ɢɡ ɫɬɚɥɢ ɦɚɪɤɢ 16Ƚɋ ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ ɫɬɟɧɤɢ ɧɟ ɜɵɲɟ +15ɋ˚ ɢ 
ɧɟ ɧɢɠɟ -40ɋ˚ ɢ ɪɚɛɨɱɢɦ ɞɚɜɥɟɧɢɟɦ 1,8 Ɇɉɚ. ȼ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɷɬɢɯ ɪɟɡɟɪɜɭɚɪɨɜ 
ɫɞɟɥɚɧɵ ɨɬɜɟɪɫɬɢɹ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɟ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɦɭɮɬ ɢ ɲɬɭɰɟɪɨɜ ɪɚɡɧɨɝɨ 
ɧɚɡɧɚɱɟɧɢɹ. ȼ ɤɨɦɩɥɟɤɬ ɜɯɨɞɹɬ: ɪɟɡɟɪɜɭɚɪ ɫ ɨɩɨɪɚɦɢ ɛɟɡ ɚɪɦɚɬɭɪɵ; ɨɬɜɟɬɧɵɟ 
ɮɥɚɧɰɵ ɤ ɲɬɭɰɟɪɚɦ; ɩɪɨɤɥɚɞɤɢ ɢ ɥɚɩɤɢ (ɟɫɥɢ ɩɨɬɪɟɛɭɟɬɫɹ ɭɫɬɚɧɨɜɤɚ ɧɚ 
ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɨɩɨɪɵ); ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɨɩɨɪɵ. Ʉɚɠɞɵɣ ɪɟɡɟɪɜɭɚɪ ɢɦɟɟɬ ɞɜɚ 
ɥɸɤɚ (ɥɚɡɨɜɨɣ ɢ ɫɜɟɬɨɜɨɣ) ɢ ɧɟ ɦɟɧɟɟ ɞɜɭɯ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɯ ɤɥɚɩɚɧɨɜ. 

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

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

 

ɠ

ɝɨɞ

k

nQ
V






365
,                                                                                             (3.1) 

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

V=
ହହଵ଼ହ,ଵ∙ହଷହ∙ହ଼,ଷ∙,ଽ=142,9 ɦ3. 

 
Ⱦɚɥɟɟ ɨɩɪɟɞɟɥɹɟɦ ɧɟɨɛɯɨɞɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɪɟɡɟɪɜɭɚɪɨɜ, ɲɬ, ɩɪɢ 

ɟɞɢɧɢɱɧɨɦ ɨɛɴɟɦɟ ɨɞɧɨɝɨ ɪɟɡɟɪɜɭɚɪɚ 50 ɦ3, ɦɚɪɤɢ ɉɋ-50 

 

ɪ
V

Vɬ  , (3.2) 

 
ɝɞɟ V – ɡɚɩɚɫ ɫɠɢɠɟɧɧɨɝɨ ɝɚɡɚ ɧɚ Ƚɇɋ, ɦ3, ɨɩɪɟɞɟɥɟɧɧɵɣ ɩɨ ɮɨɪɦɭɥɟ (3.1); 
      Vɪ – ɟɞɢɧɢɱɧɵɣ ɨɛɴɟɦ ɩɪɢɧɹɬɨɝɨ ɤ ɭɫɬɚɧɨɜɤɟ ɪɟɡɟɪɜɭɚɪɚ, ɪɚɜɧɵɣ 50 ɦ3. 
 

m=
ଵସଶ,ଽହ =3 ɲɬ. 

 
ɉɪɢɧɢɦɚɟɦ ɤ ɭɫɬɚɧɨɜɤɟ 3 ɪɟɡɟɪɜɭɚɪɚ ɫ ɟɞɢɧɢɱɧɵɦ ɨɛɴɟɦɨɦ 50 ɦ3. 
ɗɫɬɚɤɚɞɚ- ɷɬɨ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɢɥɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɜɵɫɨɬɨɣ 5 

ɦɟɬɪɨɜ ɢ ɞɥɢɧɧɨɣ ɞɨ 180 ɦɟɬɪɨɜ. Ʉɚɠɞɨɟ ɫɥɢɜɧɨɟ ɢ ɧɚɥɢɜɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɢɦɟɟɬ 
ɞɜɚ ɩɚɬɪɭɛɤɚ ɞɥɹ ɠɢɞɤɨɣ ɮɚɡɵ ɢ ɨɞɧɨ ɞɥɹ ɩɚɪɨɜɨɣ ɫ ɨɬɤɥɸɱɚɸɳɟɣ ɚɩɩɚɪɚɬɭɪɨɣ 
ɢ ɪɟɡɢɧɨɬɤɚɧɟɜɵɦɢ ɲɥɚɧɝɚɦɢ ɞɥɹ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɤ ɜɟɧɬɢɥɹɦ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ 
ɫɢɫɬɟɦ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɯ ɤɨɥɢɱɟɫɬɜɚ. ɉɨɞ ɷɬɢɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ɩɪɨɤɥɚɞɵɜɚɸɬ 
ɤɨɥɥɟɤɬɨɪɵ ɠɢɞɤɨɣ ɮɚɡɵ ɢ ɩɚɪɨɜɨɣ ɮɚɡɵ ɫɠɢɠɟɧɧɨɝɨ ɝɚɡɚ, ɫɨɟɞɢɧɟɧɧɵɟ ɫ 
ɬɪɭɛɨɩɪɨɜɨɞɚɦɢ ɫɬɚɧɰɢɢ. 



13 
 

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

 

G

Q
N




360
max , (3.3) 

 
ɝɞɟ Qmax – ɦɚɤɫɢɦɚɥɶɧɵɣ ɦɟɫɹɱɧɵɣ ɝɪɭɡɨɨɛɨɪɨɬ, ɬ, ɬɚɛɥɢɰɚ 2.1; 
       G – ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɨɞɧɨɣ ɰɢɫɬɟɪɧɵ, ɪɚɜɧɚɹ 31 ɬ. 
 

N=
ହହଵ଼ହଷ∙ଷଵ∗ଵ =0,563=1 ɲɬ. 

 
ɋ ɭɱɟɬɨɦ ɪɚɡɜɢɬɢɹ Ƚɇɋ ɢ ɝɚɡɢɮɢɤɚɰɢɢ ɩɪɢɧɢɦɚɟɦ 1 ɫɥɢɜɧɨ-ɧɚɥɢɜɧɨɟ 

ɭɫɬɪɨɣɫɬɜɨ. 
 
3.2 Ɋɚɫɱɟɬ ɨɬɞɟɥɟɧɢя ɧɚɩɨɥɧɟɧɢя ɛɚɥɥɨɧɨɜ 

 
Ȼɚɥɥɨɧɨɧɚɩɨɥɧɢɬɟɥɶɧɨɟ ɨɬɞɟɥɟɧɢɟ – ɨɞɧɨ ɢɡ ɨɫɧɨɜɧɵɯ ɨɬɞɟɥɟɧɢɣ Ƚɇɋ. 

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

ȼ ɧɚɩɨɥɧɢɬɟɥɶɧɨɦ ɨɬɞɟɥɟɧɢɢ Ƚɇɋ ɜɵɩɨɥɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɞɟɣɫɬɜɢɹ: 
ɫɥɢɜ ɢɡ ɛɚɥɥɨɧɨɜ ɧɟɢɫɩɚɪɢɜɲɢɯɫɹ ɨɫɬɚɬɤɨɜ, ɧɚɩɨɥɧɟɧɢɟ ɛɚɥɥɨɧɨɜ ɫɠɢɠɟɧɧɵɦ 
ɝɚɡɨɦ, ɤɨɧɬɪɨɥɢɪɨɜɚɧɢɟ ɫɬɟɩɟɧɢ ɧɚɩɨɥɧɟɧɢɹ ɛɚɥɥɨɧɨɜ, ɤɨɧɬɪɨɥɢɪɨɜɚɧɢɟ 
ɝɟɪɦɟɬɢɱɧɨɫɬɢ ɛɚɥɥɨɧɨɜ. ɉɪɨɰɟɫɫ ɧɚɩɨɥɧɟɧɢɹ ɛɚɥɥɨɧɨɜ ɫɨɫɬɨɢɬ ɜɫɟɝɨ ɢɡ ɞɜɭɯ 
ɞɟɣɫɬɜɢɣ:  

1) ɇɚɩɨɥɧɟɧɢɹ ɛɚɥɥɨɧɨɜ ɫɠɢɠɟɧɧɵɦ ɝɚɡɨɦ; 
2) Ʉɨɧɬɪɨɥɹ ɤɨɥɢɱɟɫɬɜɚ ɫɠɢɠɟɧɧɨɝɨ ɝɚɡɚ, ɡɚɥɢɬɨɝɨ ɜ ɛɚɥɥɨɧ.  
Ʉɨɥɢɱɟɫɬɜɨ ɝɚɡɚ, ɤɨɬɨɪɵɦ ɡɚɩɨɥɧɹɸɬ ɛɚɥɥɨɧɵ ɨɰɟɧɢɜɚɸɬ ɩɪɢ ɩɨɦɨɳɢ 

ɜɡɜɟɲɢɜɚɧɢɹ ɢɥɢ ɢɡɦɟɪɟɧɢɹ ɨɛɴɟɦɚ ɠɢɞɤɨɫɬɢ. ɂɡ ɷɬɨɝɨ ɫɥɟɞɭɟɬ, ɱɬɨ ɪɚɡɥɢɱɚɸɬ 
ɜɟɫɨɜɨɣ ɢ ɨɛɴɟɦɧɵɣ ɦɟɬɨɞɵ ɧɚɩɨɥɧɟɧɢɹ ɛɚɥɥɨɧɨɜ ɫɠɢɠɟɧɧɵɦ ɝɚɡɨɦ.  

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

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

ɧɚɣɞɟɦ ɩɨ ɮɨɪɦɭɥɟ 

 

g

G
n ɫɭɬ , (3.4) 

 

ɝɞɟ Gɫɭɬ – ɦɚɤɫɢɦɚɥɶɧɨɟ ɩɨɬɪɟɛɥɟɧɢɟ ɝɚɡɚ, ɬ/ɫɭɬ; 
       g – ɦɚɫɫɚ ɝɚɡɚ ɜ ɨɞɧɨɦ ɛɚɥɥɨɧɟ, ɪɚɜɧɚɹ 0,021 ɬ. 
 

Ɇɚɤɫɢɦɚɥɶɧɨɟ ɩɨɬɪɟɛɥɟɧɢɟ ɝɚɡɚ, ɬ/ɫɭɬ, ɪɚɫɫɱɢɬɚɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 

365

kQ
G ɝɨɞ

ɫɭɬ


 , (3.5) 

 
ɝɞɟ Qɝɨɞ – ɝɨɞɨɜɨɟ ɩɨɬɪɟɛɥɟɧɢɟ ɝɚɡɚ, ɬ, ɬɚɛɥɢɰɚ 2.1; 
       k – ɪɟɚɥɢɡɚɰɢɹ ɝɚɡɚ ɱɟɪɟɡ ɝɚɡɨɛɚɥɥɨɧɧɵɟ ɭɫɬɚɧɨɜɤɢ, k = 0,1. 
=˕˖˔ܩ 

ହହଵ଼,∙,ଵଷହ =1,51 ɬ/ɫɭɬ, 
 

n=
ଵ,ହଵ,ଶଵ = 72 ɲɬ.                   

 

ɉɪɢɧɢɦɚɟɦ, ɱɬɨ ɤ ɡɚɩɨɥɧɟɧɢɸ ɜ ɬɟɱɟɧɢɟ ɫɭɬɨɤ ɧɟɨɛɯɨɞɢɦɨ 72 ɛɚɥɥɨɧɨɜ. 

3.3 Ɋɚɫɱɟɬ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɨ-ɡɚɩɨɪɧɵɯ ɤɥɚɩɚɧɨɜ 
 
Ⱦɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɨɜɵɲɟɧɢɹ ɞɚɜɥɟɧɢɹ ɜ ɪɟɡɟɪɜɭɚɪɚɯ ɜɵɲɟ 

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

ɉɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɟ ɡɚɩɨɪɧɵɟ ɤɥɚɩɚɧɵ (ɉɁɄ)- ɷɬɨ ɭɫɬɪɨɣɫɬɜɚ, ɤɨɬɨɪɵɟ 
ɨɛɟɫɩɟɱɢɜɚɸɬ ɛɟɡɨɩɚɫɧɭɸ ɷɤɫɩɥɭɚɬɚɰɢɸ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɭɫɥɨɜɢɹɯ ɩɨɜɵɲɟɧɢɹ 
ɞɚɜɥɟɧɢɹ ɝɚɡɚ. ɉɨɫɥɟ ɫɛɪɨɫɚ ɧɟɨɛɯɨɞɢɦɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɬɚɤɨɣ ɤɥɚɩɚɧ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɡɚɤɪɵɜɚɟɬɫɹ. ɍɫɬɚɧɚɜɥɢɜɚɸɬ ɉɁɄ ɧɚ ɪɟɡɟɪɜɭɚɪɚɯ ɜ ɨɛɹɡɚɬɟɥɶɧɨɦ 
ɩɨɪɹɞɤɟ, ɬɚɤ ɤɚɤ ɫɭɳɟɫɬɜɭɟɬ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɪɢɱɢɧ ɞɥɹ ɱɪɟɡɦɟɪɧɨɝɨ 
ɩɨɜɵɲɟɧɢɹ ɞɚɜɥɟɧɢɹ, ɬɚɤɢɯ ɤɚɤ: ɧɚɝɪɟɜ ɫɨɥɧɟɱɧɨɣ ɪɚɞɢɚɰɢɟɣ ɢɥɢ ɩɪɢ ɩɨɠɚɪɟ 
ɨɬɤɪɵɬɵɦ ɨɝɧɟɦ; ɭɜɟɥɢɱɟɧɢɟ ɨɛɴɟɦɚ ɠɢɞɤɨɫɬɢ ɜ ɫɥɭɱɚɟ ɩɟɪɟɩɨɥɧɟɧɢɹ ɩɪɢ 
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ɩɨɜɵɲɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɠɢɞɤɨɫɬɢ ɢɥɢ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɩɚɪɨɜɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ; 
ɩɪɢ ɩɨɞɚɱɟ ɠɢɞɤɨɣ ɮɚɡɵ ɧɚɫɨɫɨɦ ɩɪɢ ɩɟɪɟɩɨɥɧɟɧɧɨɦ ɪɟɡɟɪɜɭɚɪɟ ɢ ɞɪɭɝɢɟ. 

Ɉɩɚɫɧɟɟ ɜɫɟɝɨ ɧɚɝɪɟɜ ɪɟɡɟɪɜɭɚɪɚ ɨɬɤɪɵɬɵɦ ɨɝɧɟɦ ɩɪɢ ɩɨɠɚɪɟ, ɬ.ɤ. 
ɩɪɨɢɫɯɨɞɢɬ ɪɟɡɤɨɟ ɩɨɜɵɲɟɧɢɟ ɞɚɜɥɟɧɢɹ, ɱɬɨ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɟɝɨ ɪɚɡɪɭɲɟɧɢɸ. 
Ɉɬɫɸɞɚ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɉɁɄ ɧɚɞɨ ɩɨɞɛɢɪɚɬɶ ɫ ɬɚɤɨɣ ɩɪɨɩɭɫɤɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɶɸ, ɱɬɨɛɵ ɜ ɫɥɭɱɚɟ ɜɨɡɦɨɠɧɨɝɨ ɩɨɠɚɪɚ ɱɟɪɟɡ ɤɥɚɩɚɧɵ ɦɨɝ ɩɪɨɣɬɢ 
ɜɟɫɶ ɨɛɪɚɡɨɜɚɜɲɢɣɫɹ ɩɚɪ, ɢɦɟɸɳɢɣ ɢɡɛɵɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ. 

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

1) ɛɟɡɨɬɤɚɡɧɨɟ ɫɪɚɛɚɬɵɜɚɧɢɟ ɤɥɚɩɚɧɚ ɩɪɢ ɞɨɫɬɢɠɟɧɢɢ ɩɪɟɞɟɥɶɧɨɝɨ 
ɞɚɜɥɟɧɢɹ; 

2) ɩɪɨɩɭɫɤ ɫɪɟɞɵ ɜ ɬɚɤɨɦ ɤɨɥɢɱɟɫɬɜɟ, ɱɬɨ ɩɨɫɥɟɞɭɸɳɟɟ ɩɨɜɵɲɟɧɢɟ 
ɞɚɜɥɟɧɢɹ ɛɵɥɨ ɛɵ ɧɟɜɨɡɦɨɠɧɨ ɩɪɢ ɨɬɤɪɵɬɨɦ ɤɥɚɩɚɧɟ; 

3) ɤɥɚɩɚɧ ɞɨɥɠɟɧ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɡɚɤɪɵɬɶɫɹ ɩɪɢ ɧɟɡɧɚɱɢɬɟɥɶɧɨɦ ɫɧɢɠɟɧɢɢ 
ɞɚɜɥɟɧɢɹ ɪɚɛɨɱɟɝɨ; 

4) ɩɨɫɥɟ ɦɧɨɠɟɫɬɜɚ ɫɪɚɛɚɬɵɜɚɧɢɣ ɤɥɚɩɚɧ ɧɟ ɞɨɥɠɟɧ ɬɟɪɹɬɶ ɫɜɨɸ 
ɝɟɪɦɟɬɢɱɧɨɫɬɶ. 

ȼ ɪɟɡɟɪɜɭɚɪɚɯ ɫɥɟɞɭɟɬ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɤɥɚɩɚɧɵ, ɤɨɬɨɪɵɟ ɞɨɥɠɧɵ 
ɫɪɚɛɚɬɵɜɚɬɶ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɞɚɜɥɟɧɢɹ ɧɟ ɛɨɥɟɟ 15% ɨɬ ɪɚɛɨɱɟɝɨ. ɉɪɢ 
ɨɛɨɫɧɨɜɚɧɢɢ ɞɨɩɭɫɤɚɟɬɫɹ ɩɨɜɵɲɟɧɢɟ ɞɚɜɥɟɧɢɹ ɞɨ 1,25Ɋp.  

ɇɟɨɛɯɨɞɢɦɭɸ ɩɥɨɳɚɞɶ ɩɪɨɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɤɥɚɩɚɧɚ, ɦɦ2, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 
ɫ ɩɪɚɜɢɥɚɦɢ ɭɫɬɪɨɣɫɬɜɚ ɢ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɨɫɭɞɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɩɨɞ 
ɞɚɜɥɟɧɢɟɦ, ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ 
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c
, (3.6) 

 
ɝɞɟ G – ɦɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɚɹ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɤɥɚɩɚɧɚ, ɤɝ/ɱ; 
       ɚ – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɝɚɡɚ ɤɥɚɩɚɧɨɦ, ɪɚɜɧɵɣ 0,6; 
       ȼ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɫɲɢɪɟɧɢɟ ɫɪɟɞɵ, ɪɚɜɧɵɣ 0,72; 
       Ɋ1 – ɦɚɤɫɢɦɚɥɶɧɨɟ ɢɡɛɵɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɩɟɪɟɞ ɤɥɚɩɚɧɨɦ, ɪɚɜɧɨɟ 2,3 
Ɇɩɚ; 
       Ɋ2 – ɢɡɛɵɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ ɡɚ ɤɥɚɩɚɧɨɦ, ɪɚɜɧɨɟ 0 Ɇɉɚ; 
       ρ1 – ɩɥɨɬɧɨɫɬɶ ɝɚɡɚ ɩɪɢ Ɋ1 ɢ t1, ɤɝ/ɦ3. 
 

ɉɥɨɬɧɨɫɬɶ ɝɚɡɚ ɩɪɢ Ɋ1 ɢ t1, ɤɝ/ɦ3, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
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 , (3.7) 
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ɝɞɟ ρɧ, Ɍɧ, Ɋɧ – ɩɥɨɬɧɨɫɬɶ, ɬɟɦɩɟɪɚɬɭɪɚ, ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɩɪɢ ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ; 

 ρɧ = 2,29 ɤɝ/ɦ3; 
 Ɍɧ = 273 Ʉ; 
 Ɋɧ = 10332 ɤɝ/ɦ2;       

       Ɍ1, Ɋ1 – ɬɟɦɩɟɪɚɬɭɪɚ ɢ ɞɚɜɥɟɧɢɟ ɜ ɪɚɛɨɱɢɯ ɭɫɥɨɜɢɹɯ; 
       Ɍ1 = 333 Ʉ; 

 Ɋ1 = 23000 ɤɝ/ɦ2; 
z – ɤɨɷɮɮɢɰɢɟɧɬ ɫɠɢɦɚɟɦɨɫɬɢ ɪɟɚɥɶɧɨɝɨ ɝɚɡɚ, ɪɚɜɧɵɣ 0,9. 
 

9,010332333

2732300029,2
1 

 =4,64 ɤɝ/ɦ3. 

 
Ɇɚɤɫɢɦɚɥɶɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɪɟɡɟɪɜɭɚɪɚ, ɤɝ/ɱ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ 
 

q

ttFk
G ɠɜ

)( 
 , (3.8) 

 
ɝɞɟ k – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɟɪɟɞɚɱɢ ɨɬ ɨɤɪɭɠɚɸɳɟɝɨ ɝɨɪɹɱɟɝɨ ɜɨɡɞɭɯɚ ɱɟɪɟɡ 
ɫɬɟɧɤɭ ɧɟɢɡɨɥɢɪɨɜɚɧɧɨɝɨ ɪɟɡɟɪɜɭɚɪɚ ɤ ɠɢɞɤɨɫɬɢ, ɪɚɜɧɵɣ 23,2 ȼɬ/ɦ2ɱ°ɋ; 
       F – ɧɚɪɭɠɧɚɹ ɩɨɜɟɪɯɧɨɫɬɶ ɪɟɡɟɪɜɭɚɪɚ, ɞɥɹ ɪɟɡɟɪɜɭɚɪɚ ɉɋ-50 F = 115 ɦ2; 
       tɜ – ɬɟɦɩɟɪɚɬɭɪɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɪɚɜɧɚɹ 550 ˚ɋ; 
       tɠ – ɬɟɦɩɟɪɚɬɭɪɚ ɤɢɩɟɧɢɹ ɠɢɞɤɨɫɬɢ ɩɪɢ ɚɛɫɨɥɸɬɧɨɦ ɞɚɜɥɟɧɢɢ ɟɟ ɜ 
ɪɟɡɟɪɜɭɚɪɟ, ɪɚɜɧɚɹ 60 ˚ɋ; 
        q – ɫɤɪɵɬɚɹ ɬɟɩɥɨɬɚ ɢɫɩɚɪɟɧɢɹ ɩɪɢ tɠ=60 ˚ɋ ɪɚɜɧɚ q = 295,48 ɤȾɠ/ɤɝ = 1241 
ɤɤɚɥ/ɤɝ =1439,5 ȼɬ/ɤɝ. 

 

5,1439

)60550(1482,23 G = 1168,8 ɤɝ/ɱ. 

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

ɭɫɬɪɨɣɫɬɜɚ ɫɨɫɭɞɨɜ ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ 
 








 
2

1000
D

ZDG , (3.9) 

 
ɝɞɟ D – ɞɢɚɦɟɬɪ ɪɟɡɟɪɜɭɚɪɚ, ɦ, ɞɥɹ ɉɋ-50 D=2,8 ɦ; 
      Z – ɞɥɢɧɚ ɪɟɡɟɪɜɭɚɪɚ, ɦ, ɞɥɹ ɉɋ-50 Z=9,5 ɦ. 

 

G=ͳͲͲͲ ∙ ʹ,ͺ ∙ ቀͻ,ͷ + ଶ.ଶ଼ ቁ= 30 520 ɤɝ/ɱ. 
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ɇɟɨɛɯɨɞɢɦɭɸ ɩɥɨɳɚɞɶ ɩɪɨɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɤɥɚɩɚɧɚ ܨ = ଷହଶଵହ,ଽ∙,∙,ଶ∙ሺሺଶ,ଷ−ሻ∙ସ,ସሻభ/మ = 1 373 ɦɦ2. 

 
Ⱦɢɚɦɟɬɪ ɤɥɚɩɚɧɚ, ɦɦ, ɜɵɱɢɫɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ 
 

2/14












 



c

F
d , (3.10) 

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

 𝑑 = ቀସ∙ଵଷଷଷ,ଵସ ቁଵ/ଶ
= 41,81 ɦɦ. 

 
ɉɨ [2] ɩɨɞɛɢɪɚɟɦ ɤɥɚɩɚɧ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɣ ɩɨɥɧɨɩɨɞɴɟɦɧɵɣ ɦɚɪɤɢ 

ɉɉɄ4-40, Dɭ = 50 ɦɦ ɫ ɩɪɭɠɢɧɨɣ № 118 ɢ ɩɪɟɞɟɥɚɦɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɞɚɜɥɟɧɢɹ 
2,8-3,5 Ɇɉɚ. 
 

3.4 Ɋɚɫɱɟɬ ɧɚɫɨɫɧɨɝɨ-ɤɨɦɩɪɟɫɫɨɪɧɨɝɨ ɨɬɞɟɥɟɧɢя 
 

ɉɪɢ ɩɨɞɛɨɪɟ ɧɚɫɨɫɧɨ-ɤɨɦɩɪɟɫɫɨɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨ 
ɭɱɢɬɵɜɚɬɶ ɨɛɴɟɦ ɢ ɯɚɪɚɤɬɟɪ ɩɪɨɢɡɜɨɞɢɦɵɯ ɨɩɟɪɚɰɢɣ ɩɨ ɩɟɪɟɤɚɱɤɟ ɫɠɢɠɟɧɧɵɯ 
ɝɚɡɨɜ ɩɨ ɪɚɧɟɟ ɨɩɢɫɚɧɧɨɣ ɫɢɫɬɟɦɟ ɫɥɢɜɧɵɯ ɢ ɧɚɥɢɜɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ.  

ȼɨ ɜɪɟɦɹ ɜɵɛɨɪɚ ɧɚɫɨɫɨɜ ɭɱɢɬɵɜɚɟɬɫɹ ɨɫɨɛɟɧɧɨɫɬɶ ɩɟɪɟɤɚɱɤɢ ɫɠɢɠɟɧɧɨɝɨ 
ɝɚɡɚ, ɤɨɬɨɪɚɹ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɝɚɡ, ɨɛɥɚɞɚɹ ɜɵɫɨɤɨɣ ɭɩɪɭɝɨɫɬɶɸ ɩɚɪɨɜ, ɩɪɢ 
ɦɚɥɨɦ ɩɨɧɢɠɟɧɢɢ ɞɚɜɥɟɧɢɹ ɧɚɱɢɧɚɟɬ ɢɫɩɚɪɹɬɶɫɹ ɢ ɨɛɥɚɞɚɟɬ ɦɟɧɶɲɟɣ 
ɡɚɝɪɹɡɧɟɧɧɨɫɬɶɸ ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɞɪɭɝɢɦɢ ɠɢɞɤɨɫɬɹɦɢ. Ɉɬɫɸɞɚ ɩɪɢ ɜɫɚɫɵɜɚɧɢɢ ɜ 
ɜɫɚɫɵɜɚɸɳɟɦ ɩɚɬɪɭɛɤɟ ɫɥɟɞɭɟɬ ɩɨɞɞɟɪɠɢɜɚɬɶ ɞɚɜɥɟɧɢɟ ɜɵɲɟ ɭɩɪɭɝɨɫɬɢ ɩɚɪɨɜ 
ɫɠɢɠɟɧɧɵɯ ɝɚɡɨɜ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɠɢɞɤɨɫɬɢ, ɚ ɤɨɧɫɬɪɭɤɰɢɢ 
ɫɚɥɶɧɢɤɨɜɵɯ ɭɩɥɨɬɧɟɧɢɣ ɞɨɥɠɧɵ ɛɵɬɶ ɩɨɜɵɲɟɧɧɨɣ ɧɚɞɟɠɧɨɫɬɢ.  

ȼɨ ɜɪɟɦɹ ɫɥɢɜɧɵɯ ɢ ɧɚɥɢɜɧɵɯ ɪɚɛɨɬ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɦɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ ɝɚɡɚ ɧɚ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɰɢɫɬɟɪɧɵ ɢ ɛɚɥɥɨɧɵ ɩɪɢ ɜɵɛɨɪɟ ɱɢɫɥɚ ɢ ɬɢɩɚ 
ɧɚɫɨɫɨɜ. 

ɉɪɢ ɜɵɛɨɪɟ ɤɨɦɩɪɟɫɫɨɪɨɜ ɭɱɢɬɵɜɚɟɬɫɹ ɢɯ ɨɫɧɨɜɧɨɟ ɧɚɡɧɚɱɟɧɢɟ ɩɨ ɨɬɛɨɪɭ 
ɩɚɪɨɜ ɫɠɢɠɟɧɧɨɝɨ ɝɚɡɚ ɢɡ ɡɚɩɨɥɧɹɟɦɨɝɨ ɪɟɡɟɪɜɭɚɪɚ ɢ ɧɚɝɧɟɬɚɧɢɸ ɢɯ ɜ ɩɚɪɨɜɨɟ 
ɩɪɨɫɬɪɚɧɫɬɜɨ ɨɩɨɪɨɠɧɹɟɦɨɝɨ ɪɟɡɟɪɜɭɚɪɚ ɢɥɢ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ ɰɢɫɬɟɪɧ. 
Ȼɥɚɝɨɞɚɪɹ ɷɬɨɦɭ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɜɵɞɚɜɥɢɜɚɧɢɟ ɠɢɞɤɨɣ ɮɚɡɵ ɞɥɹ ɩɨɞɚɱɢ ɟɟ ɤ 
ɧɚɫɨɫɚɦ ɢɥɢ ɩɪɢ ɪɚɛɨɬɟ ɛɟɡ ɧɢɯ. Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɱɢɫɥɚ ɤɨɦɩɪɟɫɫɨɪɨɜ ɢ ɢɯ 
ɩɨɞɚɱɢ ɩɨɥɶɡɭɸɬɫɹ ɨɩɵɬɧɵɦɢ ɢ ɪɚɫɱɟɬɧɵɦɢ ɞɚɧɧɵɦɢ.  

Ⱦɥɹ ɩɟɪɟɥɢɜɚ ɠɢɞɤɨɫɬɢ ɢɡ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ ɰɢɫɬɟɪɧ ɜ ɪɟɡɟɪɜɭɚɪɵ 
ɯɪɚɧɢɥɢɳɚ Ƚɇɋ ɢɫɩɨɥɶɡɭɸɬ ɤɨɦɩɪɟɫɫɨɪɵ. Ʉɨɦɩɪɟɫɫɨɪɵ ɩɪɢ ɫɥɢɜɟ ɠ/ɞ ɰɢɫɬɟɪɧ 
ɨɬɫɚɫɵɜɚɸɬ ɩɚɪɵ ɛɭɬɚɧ –ɩɪɨɩɚɧɚ ɢɡ ɧɚɩɨɥɧɹɟɦɨɣ ɟɦɤɨɫɬɢ ɢ ɧɚɝɧɟɬɚɸɬ ɢɯ ɜ 
ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɰɢɫɬɟɪɧɵ, ɫɨɡɞɚɜɚɹ ɜ ɧɢɯ ɢɡɛɵɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ. Ȼɥɚɝɨɞɚɪɹ 
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ɷɬɨɦɭ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɜɵɞɚɜɥɢɜɚɧɢɟ ɠɢɞɤɨɣ ɮɚɡɵ. Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɱɢɫɥɚ 
ɤɨɦɩɪɟɫɫɨɪɨɜ ɢ ɢɯ ɩɨɞɚɱɢ ɢɫɩɨɥɶɡɭɸɬ ɨɩɵɬɧɵɟ ɢ ɪɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ. 

ɑɬɨɛɵ ɨɩɪɟɞɟɥɢɬɶ ɩɨɞɚɱɭ ɤɨɦɩɪɟɫɫɨɪɨɜ ɪɚɫɱɟɬɧɵɦ ɩɭɬɟɦ ɡɚ ɨɫɧɨɜɭ 
ɩɪɢɧɢɦɚɸɬ ɫɥɟɞɭɸɳɟɟ ɭɫɥɨɜɢɟ: ɧɚɝɧɟɬɚɟɦɵɟ ɩɚɪɵ ɫɠɢɠɟɧɧɨɝɨ ɩɚɪɚ ɩɪɢ 
ɫɨɩɪɢɤɨɫɧɨɜɟɧɢɢ ɫ ɯɨɥɨɞɧɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ ɢɦɟɸɬ ɩɨɜɵɲɟɧɧɭɸ ɬɟɦɩɟɪɚɬɭɪɭ ɜ 
ɫɥɟɞɫɬɜɢɢ ɱɟɝɨ ɩɨɞɨɝɪɟɜɚɸɬ ɜɟɪɯɧɢɣ ɫɥɨɣ ɠɢɞɤɨɫɬɢ, ɱɬɨ ɫɩɨɫɨɛɫɬɜɭɟɬ ɟɟ 
ɢɫɩɚɪɟɧɢɸ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨɦɭ ɭɜɟɥɢɱɟɧɢɸ ɞɚɜɥɟɧɢɹ ɜ ɢɫɩɚɪɹɟɦɨɦ ɪɟɡɟɪɜɭɚɪɟ. 

ɉɨɞɚɱɭ ɤɨɦɩɪɟɫɫɨɪɚ, ɤɝ/ɱ, ɞɥɹ ɫɥɢɜɚ 3 ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ ɰɢɫɬɟɪɧ ɨɛɴɟɦɨɦ 
51 ɦ3 ɩɪɢ D=2,6 ɦ, Z=10,8 ɦ, ɞɢɚɦɟɬɪ ɫɥɢɜɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ dɌ =100 ɦɦ, 
ɩɪɢɜɟɞɟɧɧɚɹ ɞɥɢɧɚ ɬɪɭɛɨɩɪɨɜɨɞɚ lɌ = 250 ɦ, ɜɪɟɦɹ ɫɥɢɜɚ τ = 2 ɱ, λ = 0,02, ɢ 
ɩɥɨɬɧɨɫɬɶɸ ɫɦɟɫɢ 539 ɤɝ/ɦ3, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
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, (3.11) 

 
ɝɞɟ k1 – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɨɯɥɚɠɞɟɧɢɣ, ɩɪɢɦɟɦ ɪɚɜɧɵɦ 40; 

r– ɫɤɪɵɬɚɹ ɬɟɩɥɨɬɚ ɩɚɪɨɨɛɪɚɡɨɜɚɧɢɹ, ɪɚɜɧɚɹ 80 ɤȾɠ/ɤɝ; 
τ– ɜɪɟɦɹ ɫɥɢɜɚ, ɪɚɜɧɨɟ 2ɱ; 
Ɋ – ɩɟɪɟɩɚɞ ɞɚɜɥɟɧɢɹ ɜ ɪɟɡɟɪɜɭɚɪɟ, ɤɝɫ/ɫɦ2, ɩɪɢɧɢɦɚɟɬɫɹ ɫ ɭɱɟɬɨɦ ɪɚɡɧɨɫɬɢ 

ɭɪɨɜɧɹ ɢ ɫɤɨɪɨɫɬɧɨɝɨ ɧɚɩɨɪɚ; 
      F – ɩɨɜɟɪɯɧɨɫɬɶ ɡɟɪɤɚɥɚ ɤɨɧɞɟɧɫɚɰɢɢ, ɦ2, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɮɨɪɦɭɥɟ 

 
ZDF  , (3.12) 

 
ɝɞɟ D – ɞɢɚɦɟɬɪ ɰɢɫɬɟɪɧɵ, ɦ; 
      Z – ɞɥɢɧɚ ɰɢɫɬɟɪɧɵ, ɦ. 
 

F=2,6‧10,8=28 ɦ2 
 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɨɞɚɱɢ ɤɨɦɩɪɟɫɫɨɪɚ ɧɟɨɛɯɨɞɢɦɨ ɩɨɫɱɢɬɚɬɶ 
ɝɢɞɪɚɜɥɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɥɢɜɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɉɚ, ɩɨ ɮɨɪɦɭɥɟ  
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 , (3.13) 

 
ɝɞɟ λ – ɤɨɷɮɮɢɰɢɟɧɬ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɬɪɟɧɢɹ, ɪɚɜɧɵɣ 0,02; 
      lɌ – ɞɥɢɧɚ ɬɪɭɛɵ, ɪɚɜɧɚɹ 250 ɦ; 
      ρ – ɩɥɨɬɧɨɫɬɶ ɠɢɞɤɨɣ ɮɚɡɵ ɝɚɡɚ, ɨɩɪɟɞɟɥɟɧɧɚɹ ɩɨ ɮɨɪɦɭɥɟ (2.6), ɪɚɜɧɚɹ 587,3 
ɤɝ/ɦ3; 

dɌ – ɞɢɚɦɟɬɪ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɪɚɜɟɧ 0,1 ɦ; 
      ωɠ – ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɠɢɞɤɨɫɬɢ ɜ ɫɥɢɜɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ, ɦ/ɫ, 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ  
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ɝɞɟ Vɝ – ɨɛɴɟɦ ɰɢɫɬɟɪɧɵ (3‧51), ɦ3; 
       k – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɩɨɥɧɟɧɢɹ ɰɢɫɬɟɪɧɵ, ɪɚɜɧɵɣ 0,8; 
       fɌ – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɦ2; 
       τ – ɜɪɟɦɹ ɫɥɢɜɚ, ɱ, ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (3.11). 

 
ɉɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɦ2, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
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, (3.15) 

 
ɝɞɟ dɌ – ɞɢɚɦɟɬɪ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɦ. 
 �݂� = ଷ,ଵସ∙,ଵమସ =0,00785 ɦ2; 

 

ωɠ=
ଷ∙ହଵ∙,଼,଼ହ∙ଷ∙ଶ=2,17 ɦ/ɫ; 

 

ΔɊ=Ͳ,Ͳʹ ∙ ଶହ∙ହ଼,ଷ∙ଶ,ଵమ,ଵ∙ଶ =69 138,4 ɉɚ=0,69 ɤɝɫ/ɫɦ2. 

 
ɍɱɢɬɵɜɚɹ ɪɚɡɧɨɫɬɶ ɭɪɨɜɧɟɣ ɢ ɫɤɨɪɨɫɬɧɨɣ ɧɚɩɨɪ, ɩɪɢɧɢɦɚɟɦ  

ΔɊ=2 ɤɝɫ/ɫɦ2. 
 
ɉɨɞɚɱɚ ɤɨɦɩɪɟɫɫɨɪɚ  
 

Gч=
ସ∙ଶ଼∙ଶ଼∙ଶభ/మ=19,8 ɤɝ/ɱ. 

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

ସ∙ଶ଼∙ଶ଼∙ଵభ/మ=28 ɤɝ/ɱ. 
 
ɉɨɞɚɱɚ ɤɨɦɩɪɟɫɫɨɪɚ ɜ ɩɟɪɜɵɟ 5 ɦɢɧɭɬ 
ː˚ܩ  ˃˚=

ସ∙ଶ଼∙ଶ଼∙,଼ଷభ/మ=97 ɤɝ/ɱ. 
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Ɉɬɫɸɞɚ ɩɪɢɧɢɦɚɸɬ ɩɨɞɚɱɭ ɤɨɦɩɪɟɫɫɨɪɚ ɞɥɹ ɨɞɧɨɣ ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ 
ɰɢɫɬɟɪɧɵ ɧɟ ɛɨɥɶɲɟ 97 ɤɝ/ɱ ɢ ɧɟ ɦɟɧɶɲɟ 19,8 ɤɝ/ɱ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɥɹ ɬɪɟɯ 
ɰɢɫɬɟɪɧ ɧɟ ɛɨɥɟɟ 291 ɢ ɧɟ ɦɟɧɟɟ 59,4. 

ɉɪɢɧɢɦɚɟɦ ɤ ɭɫɬɚɧɨɜɤɟ ɩɨɪɲɧɟɜɵɟ ɩɪɹɦɨɬɨɱɧɵɟ ɚɦɦɢɚɱɧɵɟ ɤɨɦɩɪɟɫɫɨɪɚ 
[9] Ⱥȼ-22 ɫ ɩɨɞɚɱɟɣ 239,7 ɤɝ/ɱ, ɩɪɢ ɞɚɜɥɟɧɢɢ ɜɫɚɫɵɜɚɧɢɹ 0,4 Ɇɉɚ, ɫ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɶɸ 7,8 ɤȼɬ ɢ ɱɚɫɬɨɬɨɣ ɜɪɚɳɟɧɢɹ 1440 ɨɛ/ɦɢɧ, ɚ ɬɚɤɠɟ 
Ⱥȼ-22 ɫ ɩɨɞɚɱɟɣ 159,1 ɤɝ/ɱ, ɩɪɢ ɞɚɜɥɟɧɢɢ ɜɫɚɫɵɜɚɧɢɹ 0,4 Ɇɉɚ, ɫ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɶɸ 5,5 ɤȼɬ ɢ ɱɚɫɬɨɬɨɣ ɜɪɚɳɟɧɢɹ 960 ɨɛ/ɦɢɧ. Ɉɞɢɧ ɤɨɦɩɪɟɫɫɨɪ ɫ ɩɨɞɚɱɟɣ 
159,1 ɤɝ/ɱ ɹɜɥɹɟɬɫɹ ɪɟɡɟɪɜɧɵɦ. 

 
3.5 Ɋɚɫɱɟɬ ɱɢɫɥɚ ɩɨɫɬɨɜ ɞɥя ɫɥɢɜɚ ɧɟɢɫɩɚɪɢɜɲɢɯɫя ɨɫɬɚɬɤɨɜ 

 

ȼ ɡɢɦɧɟɟ ɜɪɟɦɹ ɫɥɢɜɭ ɨɫɬɚɬɤɨɜ ɞɨɥɠɧɵ ɩɨɞɜɟɪɝɚɬɶɫɹ ɜɫɟ ɛɚɥɥɨɧɵ. 
ɑɢɫɥɨ ɩɨɫɬɨɜ ɞɥɹ ɫɥɢɜɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

m=
n˄∙t˔лʡ˔л , ɲɬ;                                                                                                 (3.16) 

 
ɝɞɟ 𝑛˄ − ɤɨɥɢɱɟɫɬɜɨ ɛɚɥɥɨɧɨɜ, ɲɬ; 
      tɫɥ− ɜɪɟɦɹ ɫɥɢɜɚ ɛɚɥɥɨɧɚ, ɪɚɜɧɨɟ 10 ɦɢɧ; 

Ɍɫɥ− ɜ ɪɚɛɨɱɢɟ ɜɪɟɦɹ, 480 ɦɢɧ. 
 

m=
ଶ∙ଵସ଼ =2 ɲɬ. 

 
ɉɪɢɧɢɦɚɟɦ 2 ɩɨɫɬɚ ɞɥɹ ɫɥɢɜɚ ɧɟɢɫɩɚɪɢɜɲɢɯɫɹ ɨɫɬɚɬɤɨɜ. 
 
3.6 Ɋɚɫɱɟɬ ɱɢɫɥɚ ɝɚɡɨɪɚɡɞɚɬɨɱɧɵɯ ɤɨɥɨɧɨɤ 

 
Ɉɬɩɭɫɤ ɫɠɢɠɟɧɧɵɯ ɝɚɡɨɜ ɫ Ƚɇɋ ɜ ɚɜɬɨɰɢɫɬɟɪɧɵ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɱɟɪɟɡ 

ɝɚɡɨɪɚɡɞɚɬɨɱɧɵɟ ɤɨɥɨɧɤɢ.  
ɑɢɫɥɨ ɤɨɥɨɧɨɤ, ɲɬ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɫɭɬɨɱɧɨɣ 

ɪɟɚɥɢɡɚɰɢɢ ɝɚɡɚ ɜ ɚɜɬɨɰɢɫɬɟɪɧɚɯ ɩɨ ɮɨɪɦɭɥɟ 
 𝑁𝑘 = ݃˕˖˔ܩ ∙ 𝑘 ∙ 𝜏 , ˛˕ (3.17) 

 
ɝɞɟ Gɫɭɬ – ɫɭɬɨɱɧɚɹ ɪɟɚɥɢɡɚɰɢɹ ɝɚɡɚ, ɬ; 

g – ɪɚɫɱɟɬɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤɨɥɨɧɤɢ, ɪɚɜɧɚɹ 1 ɬ/ɱ; 
 – ɜɪɟɦɹ ɪɚɛɨɬɵ ɤɨɥɨɧɤɢ ɜ ɫɭɬɤɢ, ɪɚɜɧɨɟ 6 ɱɚɫɨɜ; 
k– ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ, ɪɚɜɧɵɣ 0,65. 

 
ɋɭɬɨɱɧɚɹ ɪɟɚɥɢɡɚɰɢɹ ɝɚɡɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
˕˖˔ܩ  = ீ∙𝑛ଷହ, (3.18) 
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 ɝɞɟ n – ɞɨɥɹ ɪɟɚɥɢɡɚɰɢɢ ɝɚɡɚ ɱɟɪɟɡ ɝɪɭɩɩɨɜɵɟ ɭɫɬɚɧɨɜɤɢ, ɪɚɜɧɚɹ 0,95; 
       G – ɨɛɳɢɣ ɪɚɫɯɨɞ ɝɚɡɚ, ɩɨ ɬɚɛɥɢɰɟ 2.1, ɪɚɜɟɧ 5 518 ɬ. 
 

GɋɍɌ=
ହହଵ଼∙.ଽହଷହ =14,3 ɬ. 

 
Ɍɨɝɞɚ ɱɢɫɥɨ ɤɨɥɨɧɨɤ 

 

NК=
ଵସ,ଷଵ∙,ହ∙=4 ɲɬ. 

 
ɉɪɢɧɢɦɚɟɦ ɱɟɬɵɪɟ ɝɚɡɨɪɚɡɞɚɬɨɱɧɵɯ ɤɨɥɨɧɨɤ ɞɥɹ ɡɚɩɪɚɜɤɢ ɚɜɬɨɰɢɫɬɟɪɧ. 

 
3.7 Ɋɚɫɱɟɬ ɱɢɫɥɚ ɚɜɬɨɦɨɛɢɥɟɣ ɞɥя ɩɟɪɟɜɨɡɤɢ ɛɚɥɥɨɧɨɜ 

 

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

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

Ⱥɜɬɨɦɨɛɢɥɶɧɵɟ ɰɢɫɬɟɪɧɵ- ɷɬɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɰɢɥɢɧɞɪɢɱɟɫɤɢɟ ɫɨɫɭɞɵ, ɜ 
ɡɚɞɧɢɯ ɞɧɢɳɚɯ ɤɨɬɨɪɵɯ ɜɜɚɪɟɧ ɥɸɤ ɫ ɧɟɨɛɯɨɞɢɦɵɦɢ ɩɪɢɛɨɪɚɦɢ. ɗɬɢ 
ɬɪɚɧɫɩɨɪɬɧɵɟ ɚɜɬɨɰɢɫɬɟɪɧɵ ɩɪɟɞɧɚɡɧɚɱɚɸɬɫɹ ɞɥɹ ɩɟɪɟɜɨɡɤɢ ɫɠɢɠɟɧɧɵɯ ɝɚɡɨɜ ɫ 
ɡɚɜɨɞɨɜ ɩɨɫɬɚɜɳɢɤɨɜ ɞɨ ɝɚɡɨɪɚɡɞɚɬɨɱɧɵɯ ɫɬɚɧɰɢɣ ɢɥɢ ɫ ɝɚɡɨɪɚɡɞɚɬɨɱɧɵɯ 
ɫɬɚɧɰɢɣ ɢ ɤɭɫɬɨɜɵɯ ɛɚɡ ɤɪɭɩɧɵɦ ɩɨɬɪɟɛɢɬɟɥɹɦ ɢ ɝɪɭɩɩɨɜɵɦ ɭɫɬɚɧɨɜɤɚɦ ɫɨ 
ɫɥɢɜɨɦ ɜ ɢɯ ɪɟɡɟɪɜɭɚɪɵ. Ɍɚɤɢɟ ɪɚɡɞɚɬɨɱɧɵɟ ɚɜɬɨɰɢɫɬɟɪɧɵ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ 
ɩɟɪɟɜɨɡɤɢ ɢ ɞɨɫɬɚɜɤɢ ɫɠɢɠɟɧɧɵɯ ɝɚɡɨɜ ɩɨɬɪɟɛɢɬɟɥɸ ɫ ɪɚɡɥɢɜɤɨɣ ɝɚɡɚ ɜ ɦɚɥɵɟ 
ɫɨɫɭɞɵ, ɚɜɬɨɦɨɛɢɥɶɧɵɟ ɢ ɨɛɵɱɧɵɟ ɛɚɥɥɨɧɵ. Ƚɪɭɡɨɜɵɟ ɦɚɲɢɧɵ 
ɩɪɟɞɧɚɡɧɚɱɚɸɬɫɹ ɞɥɹ ɩɟɪɟɜɨɡɤɢ ɛɚɥɥɨɧɨɜ ɨɬ ɝɚɡɨɪɚɡɞɚɬɨɱɧɵɯ ɫɬɚɧɰɢɣ ɞɨ 
ɤɚɠɞɨɝɨ ɢɡ ɩɨɬɪɟɛɢɬɟɥɟɣ. 

Ⱥɜɬɨɰɢɫɬɟɪɧɵ ɧɚɩɨɥɧɹɸɬ ɢɡ ɫɩɟɰɢɚɥɶɧɵɯ ɤɨɥɨɧɨɤ. 
ɇɟɨɛɯɨɞɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɚɜɬɨɰɢɫɬɟɪɧ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
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ɩV

V
А

ч

cч

ɨ 
 , (3.19) 

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

 
Ɋɚɫɫɱɢɬɵɜɚɟɦ ɫɪɟɞɧɟɫɭɬɨɱɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ, ɦ3/ɫɭɬ, ɩɨ ɮɨɪɦɭɥɟ 
 

365



kQ

V
c

, (3.20) 

 
ɝɞɟ Q – ɨɛɳɢɣ ɪɚɫɯɨɞ ɝɚɡɚ ɜ ɝɨɞ, ɤɝ; 
       ρ – ɩɥɨɬɧɨɫɬɶ ɠɢɞɤɨɣ ɮɚɡɵ ɝɚɡɚ, ɩɨ (2.6) ɪɚɜɧɚɹ 587,3 ɤɝ/ɦ3; 
       k – ɞɨɥɹ ɪɟɚɥɢɡɚɰɢɢ ɝɚɡɚ ɱɟɪɟɡ ɝɪɭɩɩɨɜɵɟ ɭɫɬɚɧɨɜɤɢ, 0,9. 
 

Vɫ=
ହହଵ଼ହ,ଵ∙,ଽହ଼,ଷ∙ଷହ =23,16 ɦ3/ɫɭɬ. 

 
ɑɢɫɥɨ ɪɟɣɫɨɜ ɚɜɬɨɦɨɛɢɥɹ ɜ ɫɭɬɤɢ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 

1
2

2
t

c

l
tɩ


 , (3.21) 

 

ɝɞɟ t – ɜɪɟɦɹ ɪɚɛɨɬɵ ɜ ɫɭɬɤɢ, ɪɚɜɧɨɟ 8 ɱ; 
      l – ɪɚɫɫɬɨɹɧɢɟ ɨɬ Ƚɇɋ ɞɨ ɩɨɬɪɟɛɢɬɟɥɹ, ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɟ 5 ɤɦ; 
      ɫ – ɫɪɟɞɧɹɹ ɬɟɯɧɢɱɟɫɤɚɹ ɫɤɨɪɨɫɬɶ ɚɜɬɨɦɨɛɢɥɹ, ɪɚɜɧɚɹ 40 ɤɦ/ɱ; 
      t1 – ɜɪɟɦɹ ɩɨɝɪɭɡɤɢ-ɪɚɡɝɪɭɡɤɢ, 1,5 ɱ. 

 

n=
଼మ∙ఱరబ +ଶ∙ଵ,ହ=3 ɪɟɣɫɚ. 

 𝐴ˑ̊=
ଶଷ,ଵ,ଶ∙ଶ =2 ɲɬ. 

 
Ⱦɥɹ ɩɟɪɟɜɨɡɤɢ ɫɠɢɠɟɧɧɵɯ ɝɚɡɨɜ ɬɪɟɛɭɟɬɫɹ 2 ɚɜɬɨɰɢɫɬɟɪɧɵ.  

Ɉɩɪɟɞɟɥɹɟɦ ɫɪɟɞɧɢɣ ɨɛɴɟɦ ɩɟɪɟɜɨɡɨɤ, ɬ, ɨɞɧɢɦ ɚɜɬɨɦɨɛɢɥɟɦ ɜ ɫɭɬɤɢ 

 

nqq 
1

,                                                                                                       (3.22) 
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ɝɞɟ q– ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɨɞɧɨɝɨ ɚɜɬɨɦɨɛɢɥɹ, ɪɚɜɧɚɹ 0,8 ɬ; 
       n– ɤɨɥɢɱɟɫɬɜɨ ɪɟɣɫɨɜ ɨɞɧɨɝɨ ɚɜɬɨɦɨɛɢɥɹ ɜ ɞɟɧɶ. 

 
   q1= Ͳ,ͺ ∙ ͵ =2,4 ɬ. 
 

ɇɟɨɛɯɨɞɢɦɵɣ ɨɛɴɟɦ ɩɟɪɟɜɨɡɨɤ ɜ ɫɭɬɤɢ, ɬ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

k
N

Q
q 

2
, (3.23) 

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

 

q2= ହହଵ଼∙ଵ,ଵହଷଶ =19,8 ɬ 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɬɪɟɛɭɟɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɚɜɬɨɦɨɛɢɥɟɣ, ɲɬ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ 

ɮɨɪɦɭɥɟ 

Aa =
𝑞మ𝑞భ‧0,15 , (3.24) 

 
ɝɞɟ q1 – ɫɪɟɞɧɢɣ ɨɛɴɟɦ ɩɟɪɟɜɨɡɨɤ ɨɞɧɨɣ ɦɚɲɢɧɨɣ, ɬ, ɩɨ (3.20); 
      q2 – ɨɛɳɢɣ ɨɛɴɟɦ ɩɟɪɟɜɨɡɨɤ, ɬ, ɩɨ (3.21); 
      0,15 – ɪɟɡɟɪɜ ɦɨɳɧɨɫɬɢ Ƚɇɋ. 

 

Aa=
ଵଽ,଼ଶ,ସ ∙ Ͳ,ͳͷ=2 ɲɬ. 

 
Ⱦɥɹ ɩɟɪɟɜɨɡɤɢ ɞɚɧɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɝɚɡɚ ɩɪɢɧɢɦɚɟɦ 2 ɚɜɬɨɦɚɲɢɧɵ. 
 
4 Ɋɚɫɱɟɬ ɝɪɭɩɩɨɜɵɯ ɪɟɡɟɪɜɭɚɪɧɵɯ ɭɫɬɚɧɨɜɨɤ ɫɠɢɠɟɧɧɨɝɨ ɝɚɡɚ 

 
Ⱦɥɹ ɯɪɚɧɟɧɢɹ ɫɠɢɠɟɧɧɵɯ ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ ɝɚɡɨɜ ɧɚɩɪɹɦɭɸ ɭ ɩɨɬɪɟɛɢɬɟɥɹ 

ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɬɚɰɢɨɧɚɪɧɵɟ ɢ ɩɟɪɟɞɜɢɠɧɵɟ ɪɟɡɟɪɜɭɚɪɵ ɪɚɡɧɨɝɨ ɨɛɴɟɦɚ. 
ɍɫɬɚɧɨɜɤɢ ɝɚɡɨɫɧɚɛɠɟɧɢɹ ɫ 2-ɦɹ ɢ ɛɨɥɟɟ ɪɟɡɟɪɜɭɚɪɚɦɢ, ɤɨɬɨɪɵɟ ɩɪɟɞɧɚɡɧɚɱɟɧɵ 
ɞɥɹ ɫɧɚɛɠɟɧɢɹ ɫɠɢɠɟɧɧɵɦ ɝɚɡɨɦ ɪɚɡɥɢɱɧɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ, ɧɚɡɵɜɚɸɬ 
ɪɟɡɟɪɜɭɚɪɧɵɦɢ. Ɉɧɢ ɛɵɜɚɸɬ ɤɚɤ ɧɚɞɡɟɦɧɵɦɢ, ɬɚɤ ɢ ɩɨɞɡɟɦɧɵɦɢ. ɇɚɞɡɟɦɧɵɟ 
ɭɫɬɚɧɨɜɤɢ ɜ ɨɫɧɨɜɧɨɦ ɩɪɢɦɟɧɹɸɬ ɞɥɹ ɝɚɡɨɫɧɚɛɠɟɧɢɹ ɩɪɨɦɵɲɥɟɧɧɵɯ ɢ 
ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ, ɩɨɞɡɟɦɧɵɟ ɫɥɭɠɚɬ ɞɥɹ ɝɚɡɨɫɧɚɛɠɟɧɢɹ 
ɩɪɨɦɵɲɥɟɧɧɵɯ ɢ ɤɨɦɦɭɧɚɥɶɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ, ɨɬɞɟɥɶɧɵɯ ɠɢɥɵɯ ɦɧɨɝɨɷɬɚɠɧɵɯ 
ɡɞɚɧɢɣ, ɨɛɳɟɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɢɯ ɝɪɭɩɩ, ɚ ɬɚɤɠɟ ɨɛɴɟɤɬɨɜ ɫɟɥɶɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ. 
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ɑɢɫɥɨ ɪɟɡɟɪɜɭɚɪɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɭɬɟɦ ɪɚɫɱɟɬɚ, ɧɨ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɟɟ ɞɜɭɯ 
ɲɬɭɤ. 

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

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

ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɢ ɷɤɫɩɥɭɚɬɚɰɢɹ ȽɊɍ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ [1], ɩɪɚɜɢɥɚɦɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ ɝɚɡɨɜɨɦ ɯɨɡɹɣɫɬɜɟ Ƚɨɫɬɟɯɧɚɞɡɨɪɚ, 
ɩɪɚɜɢɥɚɦɢ ɭɫɬɪɨɣɫɬɜɚ ɢ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɨɫɭɞɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɩɨɞ 
ɞɚɜɥɟɧɢɟɦ. 

 
4.1 Ɋɚɫɱɟɬ ɪɟɡɟɪɜɭɚɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɫ ɟɫɬɟɫɬɜɟɧɧɵɦ ɢɫɩɚɪɟɧɢɟɦ 

 
ɋɯɟɦɚ ɝɚɡɨɫɧɚɛɠɟɧɢɹ ɫɨɞɟɪɠɢɬ ɢɫɬɨɱɧɢɤ ɝɚɡɨɫɧɚɛɠɟɧɢɹ (ɪɟɡɟɪɜɭɚɪɧɭɸ 

ɭɫɬɚɧɨɜɤɭ ɫ ɟɫɬɟɫɬɜɟɧɧɵɦ ɢɫɩɚɪɟɧɢɟɦ), ɬɪɭɛɨɩɪɨɜɨɞɵ ɨɛɜɹɡɤɢ, 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɟ ɝɚɡɨɩɪɨɜɨɞɵ ɢ ɡɚɩɨɪɧɨ-ɪɟɝɭɥɢɪɭɸɳɭɸ ɚɪɦɚɬɭɪɭ. 

ɂɫɩɚɪɟɧɢɟ ɫɠɢɠɟɧɧɨɝɨ ɝɚɡɚ ɜ ɪɟɡɟɪɜɭɚɪɚɯ ɩɪɨɢɫɯɨɞɢɬ ɡɚ ɫɱɟɬ ɬɟɩɥɚ, 
ɩɨɫɬɭɩɚɸɳɟɝɨ ɤ ɧɢɦ ɨɬ ɨɤɪɭɠɚɸɳɟɝɨ ɝɪɭɧɬɚ. 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɪɟɡɟɪɜɭɚɪɨɜ ɧɚɯɨɞɢɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɮɪɚɤɰɢɨɧɧɨɝɨ ɫɨɫɬɚɜɚ ɝɚɡɚ (ɫɨɞɟɪɠɚɧɢɟ ɩɪɨɩɚɧɚ), ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɭɫɥɨɜɢɣ, ɜ 
ɤɨɬɨɪɵɯ ɧɚɯɨɞɹɬɫɹ ɪɟɡɟɪɜɭɚɪɵ, ɢ ɪɟɠɢɦɚ ɧɚɩɨɥɧɟɧɢɹ ɪɟɡɟɪɜɭɚɪɨɜ ɝɚɡɨɦ ɩɨ ɦɟɪɟ 
ɟɝɨ ɪɚɫɯɨɞɚ. 

Ȼɟɡɨɩɚɫɧɨɫɬɶ ɢ ɷɤɨɧɨɦɢɱɧɨɫɬɶ ɪɟɡɟɪɜɭɚɪɧɵɯ ɭɫɬɚɧɨɜɨɤ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ 
ɫɬɟɩɟɧɢ ɡɚɜɢɫɢɬ ɨɬ ɩɪɚɜɢɥɶɧɨɝɨ ɜɵɛɨɪɚ ɤɨɥɢɱɟɫɬɜɚ ɪɟɡɟɪɜɭɚɪɨɜ ɢ ɬɨɱɧɨ 
ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɪɚɫɯɨɞɚ ɝɚɡɚ. Ɋɚɫɱɟɬɧɵɦ ɪɟɠɢɦɨɦ ɞɥɹ ɝɪɭɩɩɨɜɨɣ 
ɩɨɞɡɟɦɧɨɣ ɭɫɬɚɧɨɜɤɢ ɹɜɥɹɸɬɫɹ ɡɢɦɧɢɣ ɢ ɜɟɫɟɧɧɢɣ ɩɟɪɢɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ. ȼ ɷɬɨ 
ɜɪɟɦɹ ɪɟɡɟɪɜɭɚɪ ɪɚɛɨɬɚɟɬ ɜ ɡɨɧɟ ɝɪɭɧɬɚ ɩɪɢ ɨɬɪɢɰɚɬɟɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ. 
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Ɍɪɟɛɭɟɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɪɟɡɟɪɜɭɚɪɨɜ, ɲɬ, ɜ ɭɫɬɚɧɨɜɤɟ ɧɚɣɞɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 

ɪɟɡ

ɪ

V

V
N  , (4.1) 

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

365
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ɪ

ɧ

ɝɝɨɞɧ

ɪ Q

КqKn
V , (4.2) 

 
ɝɞɟ ɩ – ɤɨɥɢɱɟɫɬɜɨ ɠɢɬɟɥɟɣ, ɩɨɥɶɡɭɸɳɢɯɫɹ ɝɚɡɨɦ ɨɬ ɪɟɡɟɪɜɭɚɪɧɨɣ ɭɫɬɚɧɨɜɤɢ, ɞɥɹ 
ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɤɜɚɪɬɚɥɚ №23 ɪɚɜɧɨ 1462 ɱɟɥɨɜɟɤɚ; 
       Кɧ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɭɬɨɱɧɨɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɩɨɬɪɟɛɥɟɧɢɹ ɝɚɡɚ ɜ ɬɟɱɟɧɢɟ 
ɝɨɞɚ, ɩɪɢ ɧɚɥɢɱɢɢ ɜ ɤɜɚɪɬɢɪɚɯ ɬɨɥɶɤɨ ɝɚɡɨɜɵɯ ɩɥɢɬ, ɪɚɜɟɧ 1,4; 
       qɝɨɞ – ɝɨɞɨɜɨɣ ɪɚɫɯɨɞ ɝɚɡɚ ɧɚ ɨɞɧɨɝɨ ɱɟɥɨɜɟɤɚ ɜ ɬɟɩɥɨɜɵɯ ɟɞɢɧɢɰɚɯ ɤȾɠ/ɝɨɞ, 
ɩɪɢ ɧɚɥɢɱɢɢ ɜ ɤɜɚɪɬɢɪɟ ɝɚɡɨɜɨɣ ɩɥɢɬɵ ɢ ɩɪɢ ɝɚɡɨɫɧɚɛɠɟɧɢɢ ɫɠɢɠɟɧɧɵɦ ɝɚɡɨɦ 
qɝɨɞ = 2800000 ɤȾɠ/ɝɨɞ; 
       Кɝɧ – ɩɨɤɚɡɚɬɟɥɶ ɱɚɫɨɜɨɝɨ ɦɚɤɫɢɦɭɦɚ ɫɭɬɨɱɧɨɝɨ ɪɚɫɯɨɞɚ, ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ [1], 
ɪɚɜɧɵɣ 0,12; 
       Qɧɪ – ɧɢɡɲɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɝɚɡɚ, ɩɨ (2.4), ɪɚɜɧɚɹ 95433,3 ɤȾɠ/ɦ3. 
 

Vɪ= 
ሺଵସଶ∙ଵ,ସ∙ଶ଼∙,ଵଶሻଽହସଷଷ,ଷ∙ଷହ  =19,7 ɦ3/ɱ; 

 
Ʉɨɥɢɱɟɫɬɜɨ ɪɟɡɟɪɜɭɚɪɨɜ 
  

N= 
ଵଽ,ଵ,ଽ  =11 ɲɬ. 

 
ɉɪɢ ɪɚɫɩɨɥɨɠɟɧɢɢ ɪɟɡɟɪɜɭɚɪɨɜ ɜ ɝɪɭɧɬɟ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɞɪɭɝ ɨɬ ɞɪɭɝɚ, 

ɪɚɜɧɵɦ ɞɢɚɦɟɬɪɭ ɪɟɡɟɪɜɭɚɪɚ, ɩɪɨɢɫɯɨɞɢɬ ɬɟɩɥɨɜɨɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɦɟɠɞɭ ɧɢɦɢ. 
ȼ ɫɥɟɞɫɬɜɢɢ ɷɬɨɝɨ ɝɪɭɧɬ ɦɟɠɞɭ ɧɢɦɢ ɨɯɥɚɠɞɚɟɬɫɹ, ɚ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 
ɤɚɠɞɨɝɨ ɢɡ ɪɟɡɟɪɜɭɚɪɨɜ ɜ ɝɪɭɩɩɨɜɨɣ ɭɫɬɚɧɨɜɤɟ ɭɦɟɧɶɲɚɟɬɫɹ. Ɉɬɫɸɞɚ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɝɪɭɩɩɵ ɪɟɡɟɪɜɭɚɪɨɜ ɧɟ ɪɚɜɧɚ ɫɭɦɦɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɟɣ 
ɬɚɤɨɝɨ ɠɟ ɤɨɥɢɱɟɫɬɜɚ ɨɬɞɟɥɶɧɨ ɫɬɨɹɳɢɯ ɪɟɡɟɪɜɭɚɪɨɜ, ɚ ɡɚɜɢɫɢɬ ɨɬ ɪɚɫɫɬɨɹɧɢɹ 
ɦɟɠɞɭ ɧɢɦɢ ɢ ɢɯ ɜɡɚɢɦɧɨɝɨ ɪɚɫɩɨɥɨɠɟɧɢɹ. ȼɫɟ ɷɬɢ ɮɚɤɬɨɪɵ ɭɱɢɬɵɜɚɸɬɫɹ ɫ 
ɩɨɦɨɳɶɸ ɤɨɷɮɮɢɰɢɟɧɬɚ m. Ʉɨɷɮɮɢɰɢɟɧɬ ɩɪɢɧɢɦɚɟɦ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ [1]. Ⱦɥɹ 
ɩɪɢɧɹɬɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɪɟɡɟɪɜɭɚɪɨɜ (ɨɞɢɧɧɚɞɰɚɬɶ ɪɟɡɟɪɜɭɚɪɨɜ) ɤɨɷɮɮɢɰɢɟɧɬ m 
ɪɚɜɟɧ 0,67. 
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ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɝɪɭɩɩɨɜɨɣ ɭɫɬɚɧɨɜɤɢ, ɦ3/ɱ, ɫ ɭɱɟɬɨɦ ɬɟɩɥɨɜɨɝɨ 
ɜɥɢɹɧɢɹ ɪɟɡɟɪɜɭɚɪɨɜ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 
mVNV

ɪɟɡɭɫɬ
 , (4.3) 

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

 
Vɭɫɬ=11‧1,9‧0,67=14 ɦ3/ɱ. 

 
Ɂɚɩɚɫ ɝɚɡɚ ɜ ɪɟɡɟɪɜɭɚɪɚɯ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɜɚɬɶ ɛɟɫɩɟɪɟɛɨɣɧɨɟ ɫɧɚɛɠɟɧɢɟ 

ɝɚɡɨɦ ɜ ɬɟɱɟɧɢɢ ɧɟ ɦɟɧɟɟ ɱɟɦ ɧɚ ɞɜɟ ɧɟɞɟɥɢ. ɂɡ ɷɬɨɝɨ ɫɥɟɞɭɟɬ ɩɨɫɬɨɹɧɧɨ 
ɩɪɨɜɟɪɹɬɶ ɢ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɡɚɩɚɫ ɝɚɡɚ, ɤɨɬɨɪɵɣ ɧɚɯɨɞɢɬɫɹ ɜ ɪɟɡɟɪɜɭɚɪɚɯ 
ɭɫɬɚɧɨɜɤɢ. Ɉɩɪɟɞɟɥɹɟɦ ɡɚɩɚɫ ɝɚɡɚ, ɦ3, ɩɨ ɮɨɪɦɭɥɟ 

 

ɫɦɝɟɨɦɡɚɩ
VhVNV  , (4.4) 

 
ɝɞɟ N – ɤɨɥɢɱɟɫɬɜɨ ɪɟɡɟɪɜɭɚɪɨɜ, ɲɬ, ɩɨ (4.1); 
      Vɝɟɨɦ – ɝɟɨɦɟɬɪɢɱɟɫɤɚɹ ɟɦɤɨɫɬɶ ɪɟɡɟɪɜɭɚɪɨɜ, ɪɚɜɧɚɹ 5 ɦ3; 

Vɫɦ – ɨɛɴɟɦ ɩɚɪɨɜ, ɨɛɪɚɡɭɸɳɢɯɫɹ ɩɪɢ ɢɫɩɚɪɟɧɢɢ 1ɦ3 ɫɠɢɠɟɧɧɨɝɨ ɝɚɡɚ. ɉɪɢ 
ɢɫɩɚɪɟɧɢɢ 1ɦ3 ɠɢɞɤɨɝɨ ɩɪɨɩɚɧɚ ɨɛɪɚɡɭɟɬɫɹ 269 ɦ3 ɩɚɪɚ, ɚ ɩɪɢ ɢɫɩɚɪɟɧɢɢ 1 ɦ3 
ɛɭɬɚɧɚ 235 ɦ3 ɩɚɪɚ. 
       h – ɤɨɥɢɱɟɫɬɜɨ ɝɚɡɚ, ɤɨɬɨɪɨɟ ɦɨɠɟɬ ɛɵɬɶ ɨɬɨɛɪɚɧɨ ɢɡ ɪɟɡɟɪɜɭɚɪɚ ɦɟɠɞɭ 
ɨɱɟɪɟɞɧɵɦɢ ɡɚɩɪɚɜɤɚɦɢ. ɇɚɱɚɥɶɧɵɣ ɭɪɨɜɟɧɶ ɡɚɩɨɥɧɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 85%, ɚ 
ɨɫɬɚɬɨɱɧɵɣ 25-35%, ɨɬɫɸɞɚ ɫɥɟɞɭɟɬ 

 
h=0,85– (0,25…0,35) (4.5) 
 
Ɉɛɴɟɦ ɩɚɪɨɜ, ɦ3, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

iiɫɦ
VхV   , (4.6) 

 
ɝɞɟ хi – ɫɨɞɟɪɠɚɧɢɟ ɤɨɦɩɨɧɟɧɬɨɜ ɠɢɞɤɨɣ ɮɚɡɵ ɜ ɫɦɟɫɢ; 
      Vi – ɨɛɴɟɦ ɤɨɦɩɨɧɟɧɬɨɜ ɩɪɢ ɢɫɩɚɪɟɧɢɢ, ɦ3. 
 

Vɫɦ=269‧0,85+235‧0,15=263,9 ɦ3; 
 
h=0,85– 0,25= 0,6; 
 
Vɡɚɩ=11‧5‧0,6‧263,9=8708,7 ɦ3. 
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ɑɢɫɥɨ ɫɭɬɨɤ ɦɟɠɞɭ ɨɱɟɪɟɞɧɵɦɢ ɡɚɩɪɚɜɤɚɦɢ ɪɟɡɟɪɜɭɚɪɨɜ ɭɫɬɚɧɨɜɤɢ 
ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 

ɫɭɬ

ɡɚɩ

V

V
Z  , (4.7) 

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

 

365




ɪ

ɧ

ɝɨɞɧ

ɫɭɬ Q

qКɩ
V , (4.8) 

 
ɝɞɟ ɩ, Кɧ, qɝɨɞ, Qɧɪ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ (4.2).       

 

Vcɭɬ=
ሺଵସଶ∙ଵ.ସ∙ଶ଼ሻଽହସଷଷ,ଷ∙ଷହ =164,5 ɦ3/ɫɭɬ; 

 

Z= 
଼଼,ଵସ.ହ  =53 ɫɭɬɨɤ. 

 
Ɇɟɠɞɭ ɡɚɩɪɚɜɤɚɦɢ ɪɟɡɟɪɜɭɚɪɨɜ ɩɪɨɦɟɠɭɬɨɤ ɜɪɟɦɟɧɢ ɫɨɫɬɚɜɥɹɟɬ 53 ɫɭɬɨɤ. 

 
4.2 Ɋɚɫɱɟɬ ɪɟɡɟɪɜɭɚɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɫ ɢɫɤɭɫɫɬɜɟɧɧɵɦ ɢɫɩɚɪɟɧɢɟɦ 

 
ȼ ɫɯɟɦɭ ɝɚɡɨɫɧɚɛɠɟɧɢɹ ɜɯɨɞɹɬ ɫɥɟɞɭɸɳɢɟ ɷɥɟɦɟɧɬɵ: ɪɟɡɟɪɜɭɚɪɧɚɹ 

ɭɫɬɚɧɨɜɤɚ, ɢɫɩɚɪɢɬɟɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ, ɬɪɭɛɨɩɪɨɜɨɞɵ ɨɛɜɹɡɤɢ, 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɟ ɝɚɡɨɩɪɨɜɨɞɵ, ɚ ɬɚɤɠɟ ɡɚɩɨɪɧɭɸ ɢ ɪɟɝɭɥɢɪɭɸɳɭɸ ɚɪɦɚɬɭɪɭ. 

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

Ʉɨɥɢɱɟɫɬɜɨ ɢɫɩɚɪɢɬɟɥɟɣ ɢ ɬɪɟɛɭɟɦɭɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɤɝ/ɱ, 
ɢɫɩɚɪɢɬɟɥɹ ɫɥɟɞɭɟɬ ɨɩɪɟɞɟɥɹɬɶ ɢɫɯɨɞɹ ɢɡ ɪɚɫɱɟɬɧɨɝɨ ɪɚɫɯɨɞɚ ɝɚɡɚ ɩɨ ɮɨɪɦɭɥɟ 

 

365




ɪ

ɧ

ɧ

ɝɧɝɨɞ

Q

ККqn
G , (4.9) 

 
ɝɞɟ ɩ, Кɧ, qɝɨɞ, Кɝч – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ (4.2); 
       Qɧɪ – ɧɢɡɲɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɝɚɡɚ, ɩɨ (2.3), ɪɚɜɧɚɹ 45891,7 ɤȾɠ/ɤɝ. 
 

G= 
ሺଵସଶ∙ଵ,ସ∙ଶ଼∙,ଵଶሻሺସହ଼ଽଵ,∙ଷହሻ  =41 ɤɝ/ɱ;  
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Ʉɨɥɢɱɟɫɬɜɨ ɢɫɩɚɪɢɬɟɥɟɣ, ɲɬ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

U

U G

G
N  , (4.10) 

 
ɝɞɟ G – ɬɪɟɛɭɟɦɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɢɫɩɚɪɢɬɟɥɹ, ɤɝ/ɱ; 
       GU – ɩɚɫɩɨɪɬɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɨɞɧɨɝɨ ɢɫɩɚɪɢɬɟɥɹ, ɜɵɛɪɚɧɧɨɝɨ ɩɨ 
ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɩɨɤɚɡɚɬɟɥɹɦ, ɫ ɭɱɟɬɨɦ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɟɝɨ 
ɷɤɫɩɥɭɚɬɚɰɢɢ, ɪɚɜɧɚɹ 60 ɤɝ/ɱ. 
 

NU= ͶͳͲ =1 ɢɫɩɚɪɢɬɟɥɶ. 

 
Ʉɨɥɢɱɟɫɬɜɨ ɪɟɡɟɪɜɭɚɪɨɜ, ɲɬ, ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɫɧɚɛɠɟɧɢɹ ɝɚɡɨɦ 

ɩɨɬɪɟɛɢɬɟɥɟɣ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɪɚɫɱɟɬɧɨɝɨ ɫɭɬɨɱɧɨɝɨ ɪɚɫɯɨɞɚ ɢ 
ɩɪɢɧɹɬɨɝɨ ɡɚɩɚɫɚ ɩɨ ɮɨɪɦɭɥɟ 

 

ɠɪɟɡ

ɫɭɬ

V

GZ
N




 , (4.11) 

 
ɝɞɟ Z – ɱɢɫɥɨ ɫɭɬɨɤ ɦɟɠɞɭ ɡɚɩɪɚɜɤɚɦɢ. ɉɪɢɧɢɦɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɞɢɭɫɚ 
ɨɛɫɥɭɠɢɜɚɧɢɹ, ɤɚɱɟɫɬɜɚ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ ɢ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ (ɨɬ 7 ɞɨ 
30 ɫɭɬ.), ɩɪɢɧɢɦɚɟɦ Z =30 ɫɭɬɨɤ; 
      Vɪɟɡ – ɟɦɤɨɫɬɶ ɨɞɧɨɝɨ ɪɟɡɟɪɜɭɚɪɚ, ɪɚɜɧɚɹ 5 ɦ3; 
       ρɠ – ɩɥɨɬɧɨɫɬɶ ɠɢɞɤɨɣ ɮɚɡɵ ɝɚɡɚ, ɦ3/ɤɝ; 

Gɫɭɬ – ɫɪɟɞɧɟɫɭɬɨɱɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ, ɤɝ/ɫɭɬ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

365




ɪ

ɧ

ɝɨɞɧ

ɫɭɬ Q

qКɩ
G , (4.12) 

 
ɝɞɟ ɩ, Кɧ, qɝɨɞ, – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ (4.2);        
       Qɧɪ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ (4.9). 
 

Gcɭɬ=
ሺଵସଶ∙ଵ,ସ∙ଶ଼ሻሺସହ଼ଽଵ,∙ଷହሻ =342 ɤɝ/ɫɭɬ 

 

N=
ሺଷ∙ଷସଶሻሺହ∙ହ଼,ଷሻ=3 ɲɬ.  

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɥɹ ɝɚɡɨɫɧɚɛɠɟɧɢɹ 1462 ɩɨɬɪɟɛɢɬɟɥɹ ɩɨɬɪɟɛɭɟɬɫɹ 

ɪɟɡɟɪɜɭɚɪɧɚɹ ɭɫɬɚɧɨɜɤɚ ɢɡ 3 ɪɟɡɟɪɜɭɚɪɚ ɟɦɤɨɫɬɶɸ 5 ɦ3 ɢ 1 ɮɨɪɫɭɧɨɱɧɨɝɨ 
ɢɫɩɚɪɢɬɟɥɹ. 
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Ɋɢɫɭɧɨɤ 4.2 - Ʉɨɦɩɚɧɨɜɤɚ ɪɟɡɟɪɜɭɚɪɚ ɫ ɮɨɪɫɭɧɨɱɧɵɦ ɢɫɩɚɪɢɬɟɥɟɦ 

 
5 Ɋɚɫɱɟɬ ɜɧɭɬɪɢɞɨɦɨɜɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ 

 
Ɉɬ ɝɨɪɨɞɫɤɨɣ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɫɟɬɢ ɝɚɡ ɩɨɫɬɭɩɚɟɬ ɜ ɠɢɥɵɟ ɡɞɚɧɢɹ ɩɨ 

ɝɚɡɨɩɪɨɜɨɞɚɦ, ɤɨɬɨɪɵɟ ɫɨɫɬɨɹɬ ɢɡ ɚɛɨɧɟɧɬɫɤɢɯ ɨɬɜɟɬɜɥɟɧɢɣ, ɩɨɞɜɨɞɹɳɢɯ ɝɚɡ ɤ 
ɡɞɚɧɢɸ ɢ ɜɧɭɬɪɢɞɨɦɨɜɵɯ ɝɚɡɨɩɪɨɜɨɞɨɜ, ɤɨɬɨɪɵɟ ɬɪɚɧɫɩɨɪɬɢɪɭɸɬ ɝɚɡ ɜɧɭɬɪɢ 
ɡɞɚɧɢɹ ɩɨ ɩɨɬɪɟɛɢɬɟɥɹɦ, ɚ ɬɚɤɠɟ ɪɚɫɩɪɟɞɟɥɹɸɬ ɟɝɨ ɦɟɠɞɭ ɨɬɞɟɥɶɧɵɦɢ ɝɚɡɨɜɵɦɢ 
ɩɪɢɛɨɪɚɦɢ. 

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

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

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

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

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

ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɩɨɬɟɪɶ ɞɚɜɥɟɧɢɹ ɜ ɝɚɡɨɩɪɨɜɨɞɚɯ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ 
ɞɨɥɠɧɵ ɭɱɢɬɵɜɚɬɶɫɹ ɧɟ ɬɨɥɶɤɨ ɩɨɬɟɪɢ ɧɚ ɬɪɟɧɢɟ ɢ ɦɟɫɬɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ, ɧɨ ɢ 
ɩɨɬɟɪɢ, ɜɵɡɵɜɚɟɦɵɟ ɪɚɡɧɨɫɬɶɸ ɩɥɨɬɧɨɫɬɟɣ ɝɚɡɚ ɢ ɜɨɡɞɭɯɚ, ɬ.ɟ. ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɢɣ 
ɧɚɩɨɪ. 
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Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɧɚɱɢɧɚɟɦ ɫ ɨɩɪɟɞɟɥɟɧɢɹ ɪɚɫɱɟɬɧɵɯ ɪɚɫɯɨɞɨɜ ɝɚɡɚ 
ɩɨ ɭɱɚɫɬɤɚɦ.  

ȼɵɱɟɪɱɢɜɚɟɦ ɚɤɫɨɧɨɦɟɬɪɢɱɟɫɤɭɸ ɫɯɟɦɭ ɜɧɭɬɪɢɞɨɦɨɜɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ, 
ɪɚɡɛɢɜɚɟɦ ɧɚ ɭɱɚɫɬɤɢ, ɧɚɱɢɧɚɹ ɫ ɧɚɢɛɨɥɟɟ ɭɞɚɥɟɧɧɨɝɨ ɩɪɢɛɨɪɚ ɜ ɡɞɚɧɢɢ ɞɥɹ 
ɫɬɨɹɤɚ ɫ ɦɚɤɫɢɦɚɥɶɧɵɦ ɪɚɫɯɨɞɨɦ.  

ɇɚ ɪɚɫɱɟɬɧɨɣ ɫɯɟɦɟ ɩɪɨɫɬɚɜɥɹɟɦ ɧɨɦɟɪɚ ɭɱɚɫɬɤɨɜ ɨɬ ɞɚɥɶɧɟɝɨ ɩɪɢɛɨɪɚ ɞɨ 
ɜɜɨɞɚ ɜ ɡɞɚɧɢɟ ɢ ɨɩɪɟɞɟɥɹɟɦ ɪɚɫɯɨɞɵ ɝɚɡɚ ɩɨ ɭɱɚɫɬɤɚɦ ɜɧɭɬɪɢɞɨɦɨɜɨɣ ɫɟɬɢ ɩɨ 
ɧɨɦɢɧɚɥɶɧɵɦ ɪɚɫɯɨɞɚɦ ɝɚɡɚ ɩɪɢɛɨɪɚɦɢ. 

Ɉɩɪɟɞɟɥɹɟɦ ɪɚɫɱɟɬɧɵɟ ɪɚɫɯɨɞɵ ɝɚɡɚ, ɦ3/ɱ, ɩɨ ɭɱɚɫɬɤɚɦ ɩɨ ɮɨɪɦɭɥɟ 
 

iɧ

ɪ

i

ɨiɪ
ɩ

Q

q
КQ   , (5.1) 

 
ɝɞɟ Кɨi – ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɜɪɟɦɟɧɧɨɫɬɢ ɞɟɣɫɬɜɢɹ ɨɞɧɨɬɢɩɧɵɯ ɝɪɭɩɩ ɩɪɢɛɨɪɨɜ, 
ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ [1]; 
      qi – ɧɨɦɢɧɚɥɶɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ ɨɞɧɢɦ ɢɥɢ ɧɟɫɤɨɥɶɤɢɦɢ ɩɪɢɛɨɪɚɦɢ, ɤȾɠ/ɱ, ɞɥɹ 
ɞɜɭɯɤɨɦɮɨɪɨɱɧɨɣ ɩɥɢɬɵ ɫ ɞɭɯɨɜɧɵɦ ɲɤɚɮɨɦ (ɉ2) - 25000 ɤȾɠ/ɱ, ɞɥɹ 
ɱɟɬɵɪɟɯɤɨɧɮɨɪɨɱɧɨɣ ɩɥɢɬɵ q=40000 ɤȾɠ/ɱ; 
      Qɪɧ – ɧɢɡɲɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɝɚɡɚ, ɤȾɠ/ɦ3, ɩɨ (2.4), ɪɚɜɧɚɹ 95433,3 ɤȾɠ/ɦ3; 
      ɩi – ɱɢɫɥɨ ɤɜɚɪɬɢɪ. 
 

Ⱥɤɫɨɧɨɦɟɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ ɜɧɭɬɪɢɞɨɦɨɜɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ ɩɨɤɚɡɚɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 5.1. 
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Ɋɢɫɭɧɨɤ 5.1– Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɜɧɭɬɪɢɞɨɦɨɜɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ 

 
Ɉɩɪɟɞɟɥɹɟɦ ɪɚɫɱɟɬɧɵɟ ɞɥɢɧɵ ɭɱɚɫɬɤɨɜ, ɦ, ɩɨ ɮɨɪɦɭɥɟ 
 

)
100

1(
a

ll
ɪ

 , (5.2) 

 
ɝɞɟ l – ɞɥɢɧɚ ɭɱɚɫɬɤɚ ɩɨ ɩɥɚɧɭ, ɦ; 

ɚ – ɩɪɨɰɟɧɬɧɚɹ ɧɚɞɛɚɜɤɚ ɤ ɩɨɬɟɪɹɦ ɞɚɜɥɟɧɢɹ ɩɨ ɞɥɢɧɟ, %. Ⱦɥɹ 
ɜɧɭɬɪɢɤɜɚɪɬɢɪɧɵɯ ɪɚɡɜɨɞɨɤ ɩɪɢ ɞɥɢɧɟ ɪɚɡɜɨɞɤɢ 1-2ɦ – 450%, ɩɪɢ ɞɥɢɧɟ 
ɪɚɡɜɨɞɤɢ 2-3 ɦ – 350%, ɞɥɹ ɫɬɨɹɤɨɜ-20%, ɧɚ ɝɚɡɨɩɪɨɜɨɞɚɯ ɨɬ ɜɜɨɞɨɜ ɜ ɡɞɚɧɢɟ ɞɨ 
ɫɬɨɹɤɚ –25%. 

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

ɫɪl

Ɋ







 , (5.3) 

 
ɝɞɟ ΔɊ – ɪɚɫɱɟɬɧɵɣ ɩɟɪɟɩɚɞ ɞɚɜɥɟɧɢɹ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 350 ɉɚ; 
      l – ɫɭɦɦɚ ɪɚɫɱɟɬɧɵɯ ɞɥɢɧ ɭɱɚɫɬɤɨɜ, ɦ. 
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ɋɨɝɥɚɫɧɨ ɪɚɫɱɟɬɧɵɦ ɪɚɫɯɨɞɚɦ ɝɚɡɚ ɢ ɫɪɟɞɧɢɦ ɭɞɟɥɶɧɵɦ ɩɨɬɟɪɹɦ ɞɚɜɥɟɧɢɹ 
ɨɩɪɟɞɟɥɹɟɦ ɞɢɚɦɟɬɪɵ ɝɚɡɨɩɪɨɜɨɞɚ ɩɨ ɭɱɚɫɬɤɚɦ, ɩɪɢɧɢɦɚɹ ɛɥɢɠɚɣɲɢɟ ɤ 
ɫɬɚɧɞɚɪɬɧɵɦ ɪɚɡɦɟɪɚɦ ɬɪɭɛ ɩɨ ɧɨɦɨɝɪɚɦɦɟ ɪɢɫ. 11.10 [2]. Ɂɚɬɟɦ ɩɨ ɷɬɨɣ ɠɟ 
ɧɨɦɨɝɪɚɦɦɟ ɨɩɪɟɞɟɥɹɟɦ ɞɟɣɫɬɜɢɬɟɥɶɧɵɟ ɭɞɟɥɶɧɵɟ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ. 

Ɉɩɪɟɞɟɥɹɟɦ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ, ɉɚ, ɧɚ ɭɱɚɫɬɤɚɯ ɩɨ ɮɨɪɦɭɥɟ 
 

ɪ
ɞ

l
l

ɊɊ  






 , (5.4) 

 

ɝɞɟ 
ɞl

Ɋ







  – ɞɟɣɫɬɜɢɬɟɥɶɧɵɟ ɭɞɟɥɶɧɵɟ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ, ɉɚ/ɦ; 

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

)(
ɝɜɝɢɞɪ

Zgh   , (5.5) 

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

 
ȼ ɤɨɧɰɟ ɪɚɫɱɟɬɚ ɧɚɯɨɞɢɦ ɫɭɦɦɭ ɜɫɟɯ ɩɨɬɟɪɶ ɧɚ ɭɱɚɫɬɤɚɯ, ɨɧɚ ɧɟ ɞɨɥɠɧɚ 

ɩɪɟɜɵɲɚɬɶ ɪɚɫɩɨɥɚɝɚɟɦɵɣ ɧɚɩɨɪ ɞɚɜɥɟɧɢɹ. ȿɫɥɢ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɩɪɟɜɵɲɚɸɬ 
ɪɚɫɩɨɥɚɝɚɟɦɨɟ ɞɚɜɥɟɧɢɟ, ɬɨ ɧɟɨɛɯɨɞɢɦɨ ɭɜɟɥɢɱɢɬɶ ɞɢɚɦɟɬɪɵ ɧɚ ɭɱɚɫɬɤɚɯ ɫ 
ɛɨɥɶɲɢɦɢ ɩɨɬɟɪɹɦɢ ɞɚɜɥɟɧɢɹ. 

Ɋɚɫɱɟɬ ɪɚɫɯɨɞɚ ɝɚɡɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɭɱɚɫɬɤɨɦ ɡɚɧɨɫɢɬɫɹ ɜ ɬɚɛɥɢɰɭ 5.1. 
Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ 5.2. 

 
 
 
 
 

 
 
 

Ɍɚɛɥɢɰɚ 5.1– Ɋɚɫɯɨɞ ɝɚɡɚ ɧɚ ɤɚɠɞɨɦ ɭɱɚɫɬɤɟ 
ɇɨɦɟɪ 

ɭɱɚɫɬɤɚ 

Ⱥɫɫɨɪɬɢɦɟɧɬ 

ɩɪɢɛɨɪɚ 

ɑɢɫɥɨ 

ɤɜɚɪɬɢɪ 

Ʉɨɷɮɮɢɰɢɟɧɬ 

ɨɞɧɨɜɪɟɦɟɧɧɨɫɬɢ, Ʉ0 

Ɋɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ 

ɝɚɡɚ Vɝ ,ɦ3/ɱ 

1-2 ɉ4 1 1,0 0,41 

2-Ɂ ɉ4 1 1,0 0,41 

3-4 2ɉ4 2 0,65 0,54 
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4-5 3ɉ4 3 0,45 0,56 

5-6 4ɉ4 4 0,35 0,58 

6-7 5ɉ4 5 0,29 0,6 

7-8 10ɉ4 10 0,254 1,05 
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Ɍɚɛɥɢɰɚ 5.2– Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɜɧɭɬɪɢɞɨɦɨɜɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ 

№ ɭɱɚɫɬɤɚ 

Ɋɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ 

ɝɚɡɚVɝ, ɦ3/ɱ 

Ⱦɥɢɧɚ ɭɱɚɫɬɤɚL,ɦ 

Ɋɚɫɱɟɬɧɚɹ ɞɥɢɧɚLɊ, ɦ 

ɇɚɞɛɚɜɤɚ ɧɚ ɦɟɫɬɧɵɟ 

ɫɨɩɪɨɬɢɜɥɟɧɢɹɚ,% 

Ɋɚɡɧɨɫɬɶ ɚɛɫɨɥɸɬɧɵɯ 

ɨɬɦɟɬɨɤz,ɦ 

Ⱦɢɚɦɟɬɪ 

ɝɚɡɨɩɪɨɜɨɞɚd, ɦɦ 

ɋɪɟɞɧɹɹ ɭɞɟɥɶɧɚɹ 

ɩɨɬɟɪɹ ɞɚɜɥɟɧɢɹ 

Δ )ɫɪ, ɉɚ/ɦɍɞɟɥɶɧɚɹ ɩɨɬɟɪɹ 

ɞɚɜɥɟɧɢɹ  (ΔP/l)ɞɉɚ/ɦ 

ɉɨɬɟɪɹ ɞɚɜɥɟɧɢɹ Ɋ, 

ɉɚ 

Ƚɢɞɪɨɫɬɚɬɢɱɟɫɤɢɣ 

ɧɚɩɨɪɇɝ,ɉɚ 

Ɉɛɳɚɹ ɩɨɬɟɪɹ 

ɞɚɜɥɟɧɢɹ ɧɚ 

ɭɱɚɫɬɤɟɊ+ ɇɝ, ɉɚ 

1-2 
0,41 

1 
5,5 

450 
0 

21,3ɯ

2,8 

18,04 

0,69 
3,8 

0 
3,8 

2-3 
0,41 

3 
3,6 

20 
3 

21,3ɯ

2,8 
0,69 

2,48 
25,6 

28,08 

3-4 
0,54 

3 
3,6 

20 
3 

21,3ɯ

2,8 
1,28 

4,61 
25,6 

30,21 

4-5 
0,56 

3 
3,6 

20 
3 

21,3ɯ

2,8 
1,57 

5,65 
25,6 

31,25 

5-6 
0,58 

3 
3,6 

20 
3 

21,3ɯ

2,8 
1,77 

6,37 
25,6 

31,97 

6-7 
0,6 

3,6 
4,5 

25 
0,5 

21,3ɯ

2,8 
1,96 

8,82 
4,27 

13,09 

7-8 
1,05 

2,8 
3,5 

25 
4 

21,3ɯ

2,8 
5,1 

17,8 
34,14 

51,99 

 
 

∑
 

19,4 
 

 
 

 
 

 
∑

 
240,39 
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6 Ɋɚɫɱɟɬ ɜɧɭɬɪɢɤɜɚɪɬɚɥɶɧɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ 
 

Ɋɚɫɱɟɬ ɜɟɞɟɬɫɹ ɞɥɹ ɤɜɚɪɬɚɥɶɧɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ. Ɋɚɫɱɟɬɧɵɣ 
ɩɟɪɟɩɚɞ ɞɚɜɥɟɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ 250 ɉɚ, ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɦɟɫɬɧɵɯ ɫɨɩɪɨɬɢɜɥɟɧɢɣ 
ɭɱɢɬɵɜɚɸɬɫɹ ɫ ɩɨɦɨɳɶɸ ɞɟɫɹɬɢɩɪɨɰɟɧɬɧɨɣ ɧɚɞɛɚɜɤɢ ɤ ɩɨɬɟɪɹɦ ɞɚɜɥɟɧɢɹ ɩɨ 
ɞɥɢɧɟ. 

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

ɋɯɟɦɚ ɜɧɭɬɪɢɤɜɚɪɬɚɥɶɧɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 6.1. 

 
Ɋɢɫɭɧɨɤ 6.1 – Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɜɧɭɬɪɢɤɜɚɪɬɚɥɶɧɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ 

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

iɧ

ɪ

i
ɨiɪ

ɩ
Q

q
КQ   , (6.1) 

 
ɝɞɟ Кɨi – ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɜɪɟɦɟɧɧɨɫɬɢ ɞɟɣɫɬɜɢɹ ɨɞɧɨɬɢɩɧɵɯ ɝɪɭɩɩ ɩɪɢɛɨɪɨɜ, 
ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ [1]; 
       qi – ɧɨɦɢɧɚɥɶɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ ɨɞɧɢɦ ɢɥɢ ɧɟɫɤɨɥɶɤɢɦɢ ɩɪɢɛɨɪɚɦɢ, ɤȾɠ/ɱ, ɞɥɹ 
ɱɟɬɵɪɟɯɤɨɧɮɨɪɨɱɧɨɣ ɩɥɢɬɵ q=40000 ɤȾɠ/ɱ; 
         Qɪɧ – ɧɢɡɲɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɝɚɡɚ, ɤȾɠ/ɦ3; 
          ɩi – ɤɨɥɢɱɟɫɬɜɨ ɤɜɚɪɬɢɪ. 
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ɉɨɫɥɟ ɪɚɫɱɟɬɚ ɪɚɫɯɨɞɨɜ ɝɚɡɚ ɩɨ ɭɱɚɫɬɤɚɦ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɡɚɧɨɫɹɬɫɹ 
ɜ ɬɚɛɥɢɰɭ 6.1. 

Ʉɨɥɢɱɟɫɬɜɨ ɩɨɞɴɟɡɞɨɜ ɜ ɤɜɚɪɬɚɥɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

ɤɜɫɟɦ

ɩɨɬ

ɩɨɞ NK

N
N


 , (6.2) 

 
ɝɞɟ Nɩɨɬ – ɤɨɥɢɱɟɫɬɜɨ ɩɨɬɪɟɛɢɬɟɥɟɣ ɜ ɤɜɚɪɬɚɥɟ, ɪɚɜɧɨɟ 1462 ɱɟɥ; 
       Кɫɟɦ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɟɦɟɣɧɨɫɬɢ, ɪɚɜɧɵɣ 3,7; 
       Nɤɜ – ɤɨɥɢɱɟɫɬɜɨ ɤɜɚɪɬɢɪ ɜ ɨɞɧɨɦ ɞɨɦɟ, ɪɚɜɧɨɟ 10 ɲɬ. 

 
Ɂɚ ɪɚɫɱɟɬɧɵɣ ɤɜɚɪɬɚɥ ɩɪɢɧɢɦɚɟɦ ɤɜɚɪɬɚɥ №23. 
 

Nɩɨɞ=
ଵସଶଷ,∙ଵ=40 ɩɨɞɴɟɡɞ. 

 
ɑɢɫɥɨ ɞɨɦɨɜ ɤɜɚɪɬɚɥɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

Nɞ=
𝑁˒ˑд𝑁˔  ,                                                                                                         (6.3) 

 
ɝɞɟ Nɩɨɞ – ɤɨɥɢɱɟɫɬɜɨ ɩɨɞɴɟɡɞɨɜ ɜ ɤɜɚɪɬɚɥɟ, ɩɨ (6.2); 

Nɫ – ɩɪɟɞɩɨɥɚɝɚɟɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɫɟɤɰɢɣ ɜ ɨɞɧɨɦ ɞɨɦɟ. 
 

Nɞ=
ସହ   =8 ɲɬ. 

 
ɉɪɢɧɢɦɚɟɦ 2 ɞɨɦɚ ɢɡ 4 ɫɟɤɰɢɣ ɢ 4 ɞɨɦɚ ɢɡ 8 ɫɟɤɰɢɣ. 
Ɋɚɫɱɟɬɧɵɟ ɞɥɢɧɵ ɭɱɚɫɬɤɨɜ, ɦ, ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

ll
ɪ

 1,1 , (6.4) 

 
ɝɞɟ l – ɞɥɢɧɚ ɭɱɚɫɬɤɚ ɩɨ ɩɥɚɧɭ, ɦ. 

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

ɫɪl

Ɋ







 , (6.5) 

 
ɝɞɟ ΔɊ – ɪɚɫɱɟɬɧɵɣ ɩɟɪɟɩɚɞ ɞɚɜɥɟɧɢɹ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 250 ɉɚ; 
       l – ɫɭɦɦɚ ɪɚɫɱɟɬɧɵɯ ɞɥɢɧ ɭɱɚɫɬɤɨɜ, ɦ. 
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ɋɨɝɥɚɫɧɨ ɪɚɫɱɟɬɧɵɦ ɪɚɫɯɨɞɚɦ ɝɚɡɚ ɢ ɫɪɟɞɧɢɦ ɭɞɟɥɶɧɵɦ ɩɨɬɟɪɹɦ ɞɚɜɥɟɧɢɹ 
ɨɩɪɟɞɟɥɹɟɦ ɞɢɚɦɟɬɪɵ ɝɚɡɨɩɪɨɜɨɞɚ ɩɨ ɭɱɚɫɬɤɚɦ, ɩɪɢɧɢɦɚɹ ɛɥɢɠɚɣɲɢɟ ɤ 
ɫɬɚɧɞɚɪɬɧɵɦ ɪɚɡɦɟɪɚɦ ɬɪɭɛ ɩɨ ɧɨɦɨɝɪɚɦɦɟ ɪɢɫ. 11.10 [2]. Ɂɚɬɟɦ ɩɨ ɷɬɨɣ ɠɟ 
ɧɨɦɨɝɪɚɦɦɟ ɨɩɪɟɞɟɥɹɟɦ ɞɟɣɫɬɜɢɬɟɥɶɧɵɟ ɭɞɟɥɶɧɵɟ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ. 

Ɉɩɪɟɞɟɥɹɟɦ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ, ɉɚ, ɧɚ ɭɱɚɫɬɤɚɯ ɩɨ ɮɨɪɦɭɥɟ 
 

ɪ
ɞ

l
l

ɊɊ  






 , (6.6) 

 

ɝɞɟ 
ɞl

Ɋ







  – ɞɟɣɫɬɜɢɬɟɥɶɧɵɟ ɭɞɟɥɶɧɵɟ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ, ɉɚ/ɦ; 

          lɪ – ɪɚɫɱɟɬɧɚɹ ɞɥɢɧɚ ɭɱɚɫɬɤɚ, ɦ. 
 

 
ɉɨ ɨɤɨɧɱɚɧɢɢ ɪɚɫɱɟɬɚ ɧɚɯɨɞɢɦ ɫɭɦɦɭ ɜɫɟɯ ɩɨɬɟɪɶ ɩɨ ɭɱɚɫɬɤɚɦ, ɢɬɨɝ ɧɟ 

ɞɨɥɠɟɧ ɩɪɟɜɵɲɚɬɶ ɪɚɫɩɨɥɚɝɚɟɦɵɣ ɧɚɩɨɪ ɞɚɜɥɟɧɢɹ. ȿɫɥɢ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ 
ɩɪɟɜɵɲɚɸɬ ɪɚɫɩɨɥɚɝɚɟɦɨɟ ɞɚɜɥɟɧɢɟ, ɬɨ ɧɟɨɛɯɨɞɢɦɨ ɭɜɟɥɢɱɢɬɶ ɞɢɚɦɟɬɪɵ ɧɚ 
ɭɱɚɫɬɤɚɯ ɫ ɛɨɥɶɲɢɦɢ ɩɨɬɟɪɹɦɢ ɞɚɜɥɟɧɢɹ. 

Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ 6.2. 
 
Ɍɚɛɥɢɰɚ 6.1 – Ɋɚɫɯɨɞ ɝɚɡɚ ɞɥɹ ɭɱɚɫɬɤɨɜ ɜɧɭɬɪɢɤɜɚɪɬɚɥɶɧɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ 

№ ɭɱɚɫɬɤɚ 
Ⱥɫɫɨɪɬɢɦɟɧɬ 

ɩɪɢɛɨɪɨɜ 
Ʉɨɥɢɱɟɫɬɜɨ 

ɤɜɚɪɬɢɪ 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɨɞɧɨɜɪɟɦɟɧɧɨɫɬɢ, 

Кɨ 

Ɋɚɫɱɟɬɧɵɣ 
ɪɚɫɯɨɞ ɝɚɡɚ, Qɪ, 

ɦ3/ɱ 
1-2 10ɉ4 10 0,254 1,06 
2-3 20ɉ4 20 0,235 1,97 
3-4 30ɉ4 30 0,231 2,9 
4-5 40ɉ4 40 0,227 3,8 
5-6 50ɉ4 50 0,223 4,67 
6-7 60ɉ4 60 0,22 5,53 
7-8 70ɉ4 70 0,217 6,36 
8-9 80ɉ4 80 0,214 7,17 
9-10 90ɉ4 90 0,212 7,99 
10-11 100ɉ4 100 0,21 8,8 
11-12 110ɉ4 110 0,209 9,63 
12-13 120ɉ4 120 0,208 10,46 
13-14 130ɉ4 130 0,207 11,28 
14-15 140ɉ4 140 0,206 12,08 
15-16 150ɉ4 150 0,205 12,88 
16-17 160ɉ4 160 0,204 14,33 
17-18 170ɉ4 170 0,203 15,15 
18-19 180ɉ4 180 0,202 15,96 
19-20 190ɉ4 190 0,201 16,76 
20-21 200ɉ4 200 0,2 17,56 
21-22 210ɉ4 210 0,199 18,34 
22-23 220ɉ4 220 0,198 18,25 
23-24 230ɉ4 230 0,197 18,99 
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24-25 240ɉ4 240 0,196 19,71 
25-26 250ɉ4 250 0,195 20,43 
26-27 260ɉ4 260 0,194 21,14 
27-28 270ɉ4 270 0,193 21,84 
28-29 280ɉ4 280 0,192 22,53 
29-30 290ɉ4 290 0,191 23,21 
30-31 300ɉ4 300 0,19 23,89 
31-32 310ɉ4 310 0,189 24,55 
32-33 320ɉ4 320 0,188 25,21 
33-34 330ɉ4 330 0,187 25,86 
34-35 340ɉ4 340 0,186 26,50 
35-36 350ɉ4 350 0,185 27,13 
36-37 360ɉ4 360 0,184 27,76 
37-38 370ɉ4 370 0,183 28,38 
38-39 380ɉ4 380 0,182 28,98 
39-40 390ɉ4 390 0,181 29,58 

40-ȽɊɍ 400ɉ4 400 0,18 30,17 
                 
                                                      

Ɍɚɛɥɢɰɚ 6.2 – Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɜɧɭɬɪɢɤɜɚɪɬɚɥɶɧɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ 

№ ɭɱ. 

Ɋɚɫɱɟɬɧ
ɵɣ 

ɪɚɫɯɨɞ 
ɝɚɡɚ, Qɪ, 

ɦ3/ɱ 

Ⱦɥɢɧɚ 
ɭɱɚɫɬɤɚ, 

l, ɦ 

Ɋɚɫɱɟɬɧɚɹ 
ɞɥɢɧɚ 

ɭɱɚɫɬɤɚ, 
lɪ, ɦ 

ɋɪɟɞɧɢɟ 
ɭɞɟɥɶɧɵɟ 

ɩɨɬɟɪɢ 
ɞɚɜɥɟɧɢɹ 

ɫɪl

Ɋ






  , 

ɉɚ/ɦ 

Ⱦɢɚɦɟɬɪ 
ɝ/ɩɪ. d, 

ɦɦ 

Ⱦɟɣɫɬɜɢ-
ɬɟɥɶɧɵɟ 

ɭɞɟɥɶɧɵɟ 
ɩɨɬɟɪɢ 

ɞl

Ɋ






 

,  

ɉɚ/ɦ 

Ɉɛɳɢɟ 
ɩɨɬɟɪɢ 

ɞɚɜɥɟɧɢɹ 
Δ Ɋ, ɉɚ 

1-2 1,06 13 14,3 

0,39 

26ɯ2,8 0,16 2,28 
2-3 1,97 13 14,3 26ɯ2,8 0,4 5,72 
3-4 2,9 13 14,3 33,5ɯ3,2 0,3 4,29 
4-5 3,8 25 27,5 33,5ɯ3,2 0,5 13,75 
5-6 4,67 13 14,3 42,3ɯ3,2 0,2 2,86 
6-7 5,53 13 14,3 42,3ɯ3,2 0,3 4,29 
7-8 6,36 13 14,3 42,3ɯ32 0,35 5,01 
8-9 7,17 20 22 57ɯ3,0 0,11 2,42 
9-10 7,99 13 14,3 57ɯ3,0 0,12 1,71 
10-11 8,8 13 14,3 57ɯ3,0 0,13 1,86 
11-12 9,63 13 14,3 57ɯ3,0 0,15 2,14 
12-13 10,46 13 14,3 60ɯ3,0 0,1 1,43 
13-14 11,28 13 14,3 60ɯ3,0 0,19 2,71 
14-15 12,08 13 14,3 60ɯ3,0 0,22 3,14 
15-16 12,88 13 14,3 60ɯ3,0 0,23 3,29 
16-17 14,33 19 20,9 60ɯ3,0 0,37 7,73 
17-18 15,15 13 14,3 60ɯ3,0 0,54 7,72 
18-19 15,96 13 14,3 60ɯ3,0 0,52 7,43 
19-20 16,76 13 14,3 60ɯ3,0 0,6 8,58 
20-21 17,56 13 14,3 70ɯ3,0 0,12 1,71 

21-22 18,34 13 14,3 
70ɯ3,0 0,15 2,14 
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22-23 18,25 13 14,3 

0,39 

70ɯ3,0 0,16 2,28 
23-24 18,99 13 14,3 70ɯ3,0 0,16 2,28 
24-25 19,71 43 47,3 70ɯ3,0 0,18 8,514 
25-26 20,43 13 14,3 70ɯ3,0 0,18 2,57 
26-27 21,14 13 14,3 70ɯ3,0 0,21 3,01 
27-28 21,84 13 14,3 70ɯ3,0 0,22 3,14 
28-29 22,53 13 14,3 70ɯ3,0 0,25 3,57 
29-30 23,21 13 14,3 70ɯ3,0 0,28 4,0 
30-31 23,89 13 14,3 70ɯ3,0 0,23 3,29 
31-32 24,55 13 14,3 70ɯ3,0 0,24 3,43 
32-33 25,21 25 27,5 70ɯ3,0 0,28 7,7 
33-34 25,86 13 14,3 70ɯ3,0 0,29 4,15 
34-35 26,50 13 14,3 70ɯ3,0 0,37 5,29 
35-36 27,13 13 14,3 70ɯ3,0 0,5 7,15 
36-37 27,76 13 14,3 70ɯ3,0 0,54 7,72 
37-38 28,38 13 14,3 70ɯ3,0 0,61 8,72 
38-39 28,98 13 14,3 70ɯ3,0 0,65 9,29 
39-40 29,58 13 14,3 76ɯ3,0 0,35 5,05 

40-ȽɊɍ 30,17 13 14,3 76ɯ3,0 0,43 6,15 
   Σ645,7    Σ189,55 
 

Ɋɚɫɱɟɬ ɜɵɩɨɥɧɟɧ ɜɟɪɧɨ, ɬ.ɤ. 189,55 ɉɚ < 250 ɉɚ. 
 
 
7 Ɋɚɫɱɟɬ ɜɧɭɬɪɟɧɧɟɝɨ ɝɚɡɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢя ɤɨɬɟɥɶɧɨɣ 
 
ȼ ɤɨɬɟɥɶɧɨɣ ɭɫɬɚɧɨɜɥɟɧɨ 2 ɤɨɬɥɚ ȿ-1-9Ƚ (ɆɁɄ-7ȺȽ) ɫ 

ɩɚɪɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 1 ɬ/ɱ [12]. Ʉɨɬɟɥɶɧɚɹ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɨɬɨɩɥɟɧɢɹ 
ɫɭɳɟɫɬɜɭɸɳɢɯ ɡɞɚɧɢɣ ɩɪɨɦɵɲɥɟɧɧɨɣ ɩɥɨɳɚɞɤɢ. ȼ ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɧɨɝɨ ɜɢɞɚ 
ɬɨɩɥɢɜɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɠɢɠɟɧɧɵɣ ɭɝɥɟɜɨɞɨɪɨɞɧɵɣ ɝɚɡ ɫ ɬɟɩɥɨɬɨɣ ɫɝɨɪɚɧɢɹ 
ɪɚɜɧɨɣ 95248,5 ɤȾɠ/ɦ3.  

Ƚɚɡɨɪɟɝɭɥɹɬɨɪɧɵɟ ɭɫɬɚɧɨɜɤɢ (ȽɊɍ) ɪɚɡɦɟɳɚɸɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ 
ɤɨɬɟɥɶɧɨɣ ɜɛɥɢɡɢ ɨɬ ɜɜɨɞɚ ɝɚɡɨɩɪɨɜɨɞɚ ɜ ɤɨɬɟɥɶɧɨɦ ɡɚɥɟ ɢɥɢ ɜ ɫɦɟɠɧɨɦ 
ɩɨɦɟɳɟɧɢɢ, ɫɨɟɞɢɧɟɧɧɨɦ ɫ ɧɢɦ ɨɬɤɪɵɬɵɦ ɩɪɨɟɦɨɦ. Ɇɟɫɬɨ ɪɚɡɦɟɳɟɧɢɹ ȽɊɍ 
ɞɨɥɠɧɨ ɛɵɬɶ ɯɨɪɨɲɨ ɨɫɜɟɳɟɧɨ. Ɉɛɨɪɭɞɨɜɚɧɢɟ ɢ ɩɪɢɛɨɪɵ ȽɊɍ ɞɨɥɠɧɵ ɛɵɬɶ 
ɡɚɳɢɳɟɧɵ ɨɬ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɨɜɪɟɠɞɟɧɢɣ ɢ ɨɬ ɜɨɡɞɟɣɫɬɜɢɹ ɫɨɬɪɹɫɟɧɢɣ ɢ 
ɜɢɛɪɚɰɢɣ. Ɉɛɨɪɭɞɨɜɚɧɢɟ ȽɊɍ ɞɨɥɠɧɨ ɢɦɟɬɶ ɨɝɪɚɠɞɟɧɢɟ ɢɡ ɧɟɜɨɫɩɥɚɦɟɧɹɟɦɵɯ 
ɦɚɬɟɪɢɚɥɨɜ. Ⱦɨɫɬɭɩ ɤ ɬɚɤɨɦɭ ɨɛɨɪɭɞɨɜɚɧɢɸ ɜɨɡɦɨɠɟɧ ɥɢɰɚɦ, ɤɨɬɨɪɵɟ ɧɟ 
ɫɜɹɡɚɧɵ ɫ ɷɤɫɩɥɭɚɬɚɰɢɟɣ ɝɚɡɨɜɨɝɨ ɯɨɡɹɣɫɬɜɚ. Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɛɨɪɭɞɨɜɚɧɢɟɦ 
ɢɥɢ ɨɝɪɚɠɞɟɧɢɟɦ, ɚ ɬɚɤɠɟ ɞɪɭɝɢɦɢ ɫɨɨɪɭɠɟɧɢɹɦɢ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɶɲɟ 0,8 
ɦɟɬɪɨɜ. Ɍɚɤɠɟ ɨɝɪɚɠɞɟɧɢɟ ȽɊɍ ɧɟ ɞɨɥɠɧɨ ɦɟɲɚɬɶ ɩɪɨɜɟɞɟɧɢɸ ɪɟɦɨɧɬɧɵɯ 
ɪɚɛɨɬ. 

 
7.1 Ɋɚɫɱɟɬ ɜɧɭɬɪɢɤɨɬɟɥɶɧɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ 
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Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɩɪɨɢɡɜɨɞɢɦ ɫɨɝɥɚɫɧɨ ɩɪɚɜɢɥɚɦ ɪɚɫɱɟɬɚ 
ɝɚɡɨɩɪɨɜɨɞɨɜ ɫɪɟɞɧɟɝɨ ɞɚɜɥɟɧɢɹ. 

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

Ɋɚɫɱɟɬɧɵɣ ɩɟɪɟɩɚɞ ɞɚɜɥɟɧɢɹ ΔɊ=250 ɤɉɚ 
ɋɯɟɦɚ ɝɚɡɨɩɪɨɜɨɞɚ ɤɨɬɟɥɶɧɨɣ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 7.1. 
ɉɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɜ ɦɟɫɬɧɵɯ ɫɨɩɪɨɬɢɜɥɟɧɢɹɯ ɩɪɢɧɢɦɚɟɦ ɜ ɨɬɧɨɲɟɧɢɢ 10% 

ɤ ɩɨɬɟɪɹɦ ɞɚɜɥɟɧɢɹ ɩɨ ɞɥɢɧɟ. 
Ɋɚɫɱɟɬɧɵɟ ɞɥɢɧɵ ɭɱɚɫɬɤɨɜ, ɦ, ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

ll
ɪ

 1,1 ,     (7.1) 

 
ɝɞɟ l – ɞɥɢɧɚ ɭɱɚɫɬɤɚ ɩɨ ɩɥɚɧɭ, ɦ. 

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

ɫɪl

Ɋ







 , (7.2) 

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

 
Ɉɩɪɟɞɟɥɹɟɦ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ, ɉɚ, ɧɚ ɭɱɚɫɬɤɚɯ ɩɨ ɮɨɪɦɭɥɟ 
 

ɪ
ɞ

l
l

ɊɊ  






 , (7.3) 

 

ɝɞɟ 
ɞl

Ɋ







  – ɞɟɣɫɬɜɢɬɟɥɶɧɵɟ ɭɞɟɥɶɧɵɟ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ, ɉɚ/ɦ; 

          lɪ – ɪɚɫɱɟɬɧɚɹ ɞɥɢɧɚ ɭɱɚɫɬɤɚ, ɦ. 
Ɋɚɫɱɟɬ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ 7.1. 
 
Ɍɚɛɥɢɰɚ 7.1 – Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɜɧɭɬɪɢɤɨɬɟɥɶɧɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ 

№ 
ɭɱ. 

Ɋɚɫɱɟɬɧɵɣ 
ɪɚɫɯɨɞ 

ɝɚɡɚ, Qɪ, 
ɦ3/ɱ 

Ⱦɥɢɧɚ 
ɭɱɚɫɬɤɚ, 

l, ɦ 

Ɋɚɫɱɟɬɧɚɹ 
ɞɥɢɧɚ 

ɭɱɚɫɬɤɚ, 
lɪ, ɦ 

ɋɪɟɞɧɢɟ 
ɭɞɟɥɶɧɵɟ 

ɩɨɬɟɪɢ 
ɞɚɜɥɟɧɢɹ 

ɫɪl

Ɋ






 

, 

ɉɚ/ɦ 

Ⱦɢɚɦɟɬɪ 
ɝ/ɩɪ. d, 

ɦɦ 

Ⱦɟɣɫɬɜɢɬɟɥɶɧɵɟ 
ɭɞɟɥɶɧɵɟ 

ɩɨɬɟɪɢ
ɞl

Ɋ






 

, 

ɉɚ/ɦ 

Ɉɛɳɢɟ 
ɩɨɬɟɪɢ 

ɞɚɜɥɟɧɢɹ 
Δ Ɋ, ɉɚ 
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1-2 10 5 5,5 
6,49 

38×3 5,2 28,6 
2-3 20 30 33 48×3,5 6 198 

   Σ38,5    Σ226,6 

 

Ɋɚɫɱɟɬ ɜɵɩɨɥɧɟɧ, ɬ.ɤ.226,6<250 ɉɚ. 
 
7.2 Ɉɛɳɟɟ ɨɩɢɫɚɧɢɟ ɤɨɬɥɚ ȿ-1-9Ƚ (ɆɁɄ-7ȺȽ) 
 
Ʉɨɬɟɥ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɜɵɪɚɛɨɬɤɢ ɧɚɫɵɳɟɧɧɨɝɨ ɩɚɪɚ ɞɚɜɥɟɧɢɟɦ ɞɨ 7 

ɤɝɫ/ɫɦ3 ɢ ɩɨɫɬɚɜɥɹɸɬɫɹ ɭɤɨɦɩɥɟɤɬɨɜɚɧɧɵɦɢ ɫɢɫɬɟɦɨɣ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɭɩɪɚɜɥɟɧɢɹ ɢ ɡɚɳɢɬɵ, ɩɢɬɚɬɟɥɶɧɵɦ ɧɚɫɨɫɨɦ, ɜɟɧɬɢɥɹɬɨɪɨɦ ɫ 
ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɦ, ɝɚɡɨɜɨɣ ɝɨɪɟɥɤɨɣ ɢ ɚɪɦɚɬɭɪɨɣ. 

Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ȿ-1-9Ƚ (ɆɁɄ-7ȺȽ): 
ɉɚɪɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 1 ɬ/ɱ; ɩɨɥɧɚɹ ɩɨɜɟɪɯɧɨɫɬɶ ɧɚɝɪɟɜɚ 17,1 ɦ2; ɪɚɫɯɨɞ 

ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ (Qir=8000ɤɤɚɥ/ɦ3) ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ 90 ɦ3/ɱ; ɄɉȾ 86%; 
ɬɟɦɩɟɪɚɬɭɪɚ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ 50°ɋ; ɬɟɦɩɟɪɚɬɭɪɚ ɭɯɨɞɹɳɢɯ ɝɚɡɨɜ 250-270°ɋ; 
αɤ= 1,15-1,2; ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɩɟɪɟɞ ɤɥɚɩɚɧɚɦɢ ɚɜɬɨɦɚɬɢɤɢ 130-180 ɤɝɫ/ɦ2; 
ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɝɨɪɟɥɤɚ Ƚ-1,0; ɞɭɬɶɟɜɨɣ ɜɟɧɬɢɥɹɬɨɪ ɫɪɟɞɧɟɝɨ ɞɚɜɥɟɧɢɹ ȼȾ-2,7; 
ɦɚɫɫɚ ɤɨɬɥɨɚɝɪɟɝɚɬɚ 2,7 ɬ. 

Ʉɨɬɟɥ ɫɨɫɬɨɢɬ ɢɡ ɜɟɪɯɧɟɣ ɢ ɧɢɠɧɟɣ ɤɨɥɶɰɟɜɢɞɧɵɯ ɤɚɦɟɪ, ɫɨɟɞɢɧɟɧɧɵɯ 
ɞɜɭɦɹ ɪɹɞɚɦɢ ɩɪɹɦɵɯ ɜɟɪɬɢɤɚɥɶɧɵɯ ɬɪɭɛ d38 ɦɦ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɲɚɯɬɧɨɦ 
ɩɨɪɹɞɤɟ ɩɨ ɤɨɧɰɟɧɬɪɢɱɟɫɤɢɦ ɨɤɪɭɠɧɨɫɬɹɦ. ȼɧɭɬɪɟɧɧɢɣ ɪɹɞ ɷɤɪɚɧɧɵɯ ɬɪɭɛ 
ɨɛɪɚɡɭɟɬ ɰɢɥɢɧɞɪɢɱɟɫɤɭɸ ɬɨɩɨɱɧɭɸ ɤɚɦɟɪɭ, ɝɚɡɨɩɥɨɬɧɨɫɬɶ ɤɨɬɨɪɨɣ 
ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɩɪɢɜɚɪɤɨɣ ɤ ɬɪɭɛɚɦ ɫɬɚɥɶɧɵɯ ɩɥɚɜɧɢɤɨɜ. ɑɚɫɬɶ ɷɤɪɚɧɧɵɯ ɬɪɭɛ, 
ɦɟɠɞɭ ɤɨɬɨɪɵɦɢ ɜɵɯɨɞɹɬ ɬɨɩɨɱɧɵɟ ɝɚɡɵ, ɭɫɬɚɧɨɜɥɟɧɚ ɛɨɥɟɟ ɪɟɞɤɨ ɢ ɧɟ ɢɦɟɟɬ 
ɩɥɚɜɧɢɤɨɜ. Ʉɨɧɜɟɤɬɢɜɧɵɣ ɝɚɡɨɯɨɞ ɨɛɪɚɡɭɟɬɫɹ ɤɨɥɶɰɟɜɵɦ ɩɪɨɫɬɪɚɧɫɬɜɨɦ ɦɟɠɞɭ 
ɷɤɪɚɧɧɵɦɢ ɬɪɭɛɚɦɢ ɫ ɩɥɚɜɧɢɤɚɦɢ ɢ ɜɧɭɬɪɟɧɧɟɣ ɫɬɟɧɤɨɣ ɝɚɡɨɩɥɨɬɧɨɣ ɨɛɲɢɜɤɨɣ 
ɤɨɬɥɚ. ȼɵɯɨɞɹ ɢɡ ɬɨɩɤɢ ɩɪɨɞɭɤɬɵ ɝɨɪɟɧɢɹ ɞɜɢɠɭɬɫɹ ɜ ɤɨɧɜɟɤɬɢɜɧɨɦ ɝɚɡɨɯɨɞɟ 
ɫɧɚɱɚɥɚ ɜ ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɟ ɫɬɨɪɨɧɵ, ɚ ɡɚɬɟɦ, ɧɚɜɫɬɪɟɱɭ ɞɪɭɝ ɞɪɭɝɭ ɢ ɩɨɫɬɭɩɚɸɬ 
ɜ ɨɛɳɢɣ ɞɵɦɨɨɬɜɨɞɹɳɢɣ ɝɚɡɨɯɨɞ ɤɨɬɥɚ. ȼ ɤɨɧɜɟɤɬɢɜɧɨɦ ɬɟɩɥɨɨɛɦɟɧɟ ɭɱɚɫɬɜɭɟɬ 
ɬɚɤɠɟ ɬɵɥɶɧɚɹ ɫɬɨɪɨɧɚ ɷɤɪɚɧɧɵɯ ɬɪɭɛ.  

Ⱦɥɹ ɭɫɬɚɧɨɜɤɢ ɤɨɬɥɚ ɫɩɟɰɢɚɥɶɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ ɧɟ ɬɪɟɛɭɟɬɫɹ. Ɉɧ ɤɪɟɩɢɬɫɹ 
ɚɧɤɟɪɧɵɦɢ ɛɨɥɬɚɦɢ.  

Ɍɚɤ ɤɚɤ ɜ ɬɨɩɨɱɧɨɣ ɤɚɦɟɪɟ ɤɨɬɥɚ, ɪɚɛɨɬɚɸɳɢɣ ɩɨɞ ɧɚɞɞɭɜɨɦ, 
ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ ɞɚɜɥɟɧɢɟ 20-50 ɤɝɫ/ɦ2, ɜɵɫɨɬɭ ɞɵɦɨɜɨɣ ɬɪɭɛɵ ɜɵɛɢɪɚɸɬ ɬɨɥɶɤɨ 
ɫɨɝɥɚɫɧɨ ɬɪɟɛɨɜɚɧɢɹɦ ɫɚɧɢɬɚɪɧɵɯ ɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɧɨɪɦ. ɍɜɟɥɢɱɟɧɢɟ 
ɞɚɜɥɟɧɢɹ ɜ ɬɨɩɤɟ ɜɵɲɟ 40-50 ɤɝɫ/ɦ2 ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨɛ ɭɜɟɥɢɱɟɧɢɢ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɝɚɡɨɜɨɝɨ ɬɪɚɤɬɚ, ɫɜɹɡɚɧɧɨɝɨ ɫ ɡɚɝɪɹɡɧɟɧɢɟɦ ɩɨɜɟɪɯɧɨɫɬɟɣ 
ɧɚɝɪɟɜɚ. 

ɉɪɢ ɨɛɧɚɪɭɠɟɧɢɢ ɞɵɦɥɟɧɢɹ ɱɟɪɟɡ ɧɟɩɥɨɬɧɨɫɬɢ ɨɛɲɢɜɨɤ ɜ ɲɟɫɬɚɯ 
ɫɨɟɞɢɧɟɧɢɣ ɩɪɨɤɥɚɞɵɜɚɸɬ ɚɫɛɟɫɬɨɜɵɣ ɲɧɭɪ, ɚ ɫɬɵɤɢ ɩɪɨɦɚɡɵɜɚɸɬ 
ɝɚɡɨɭɩɥɨɬɧɢɬɟɥɶɧɨɣ ɡɚɦɚɡɤɨɣ. ɋɩɨɫɨɛ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɡɚɦɚɡɤɢ: ɩɟɫɨɤ 
ɩɪɨɫɟɢɜɚɸɬ ɱɟɪɟɡ ɫɢɬɨ, ɡɚɬɟɦ ɞɨɛɚɜɥɹɸɬ ɜɨɥɨɤɧɢɫɬɵɣ ɚɫɛɟɫɬ, ɤɨɬɨɪɵɣ ɦɨɠɧɨ 
ɩɨɥɭɱɢɬɶ ɢɡ ɥɢɫɬɨɜɨɝɨ ɫɤɨɛɥɟɧɢɟɦ ɟɝɨ ɩɢɥɨɣ ɞɥɹ ɞɟɪɟɜɚ. ɉɟɫɨɤ ɢ ɜɨɥɨɤɧɢɫɬɵɣ 
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ɚɫɛɟɫɬ ɬɳɚɬɟɥɶɧɨ ɩɟɪɟɦɟɲɢɜɚɸɬ, ɫɦɚɱɢɜɚɸɬ ɠɢɞɤɢɦ ɫɬɟɤɥɨɦ ɢ ɜɧɨɜɶ 
ɩɟɪɟɦɟɲɢɜɚɸɬ. ɀɢɞɤɨɟ ɫɬɟɤɥɨ ɞɨɛɚɜɥɹɸɬ ɧɟɛɨɥɶɲɢɦɢ ɩɨɪɰɢɹɦɢ. Ɂɚɦɚɡɤɚ 
ɫɱɢɬɚɟɬɫɹ ɝɨɬɨɜɨɣ ɩɪɢ ɨɛɪɚɡɨɜɚɧɢɢ ɨɞɧɨɪɨɞɧɨɣ ɦɚɫɫɵ. Ⱦɨ ɧɚɧɟɫɟɧɢɹ ɡɚɦɚɡɤɢ 
ɩɨɜɟɪɯɧɨɫɬɶ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɫɦɚɡɵɜɚɸɬ ɠɢɞɤɢɦ ɫɬɟɤɥɨɦ. ɋɥɨɣ ɡɚɦɚɡɤɢ 3-4 ɦɦ. 

ɇɚɪɭɠɧɚɹ ɬɟɩɥɨɜɚɹ ɢɡɨɥɹɰɢɹ ɤɨɬɥɚ ɫɨɡɞɚɟɬɫɹ ɭɫɬɪɨɣɫɬɜɨɦ ɤɨɥɶɰɟɜɨɝɨ 
ɤɚɧɚɥɚ ɦɟɠɞɭ ɜɧɭɬɪɟɧɧɟɣ ɠɚɪɨɫɬɨɣɤɨɣ ɢ ɫɴɟɦɧɨɣ ɧɚɪɭɠɧɨɣ ɫɬɚɥɶɧɨɣ 
ɨɛɲɢɜɤɨɣ, ɜ ɤɨɬɨɪɨɣ ɩɨɞɚɟɬɫɹ ɜɨɡɞɭɯ ɨɬ ɜɟɧɬɢɥɹɬɨɪɚ ȼȾ-2,7 ɱɟɪɟɡ ɩɚɬɪɭɛɨɤ. 
ɉɨɞɨɝɪɟɬɵɣ ɜɨɡɞɭɯ ɫ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɣ ɫɬɨɪɨɧɵ ɤɨɬɥɚ ɱɟɪɟɡ ɜɨɡɞɭɯɨɩɪɨɜɨɞ ɢ 
ɜɨɡɞɭɲɧɵɣ ɪɟɝɢɫɬɪ ɩɨɞɚɟɬɫɹ ɜ ɝɨɪɟɥɤɭ. Ɋɚɫɯɨɞ ɝɚɡɚ ɪɟɝɭɥɢɪɭɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ 
ɩɨɫɪɟɞɫɬɜɨɦ 2 ɩɚɪɚɥɥɟɥɶɧɨ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɩɟɪɟɞ ɝɨɪɟɥɤɨɣ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ 
ɤɥɚɩɚɧɨɜ ɪɚɡɥɢɱɧɨɝɨ ɞɢɚɦɟɬɪɚ. ɉɪɢ ɪɚɛɨɬɟ ɤɨɬɥɚ ɧɚ ɧɨɦɢɧɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ ɝɚɡ 
ɩɨɫɬɭɩɚɟɬ ɱɟɪɟɡ ɨɛɚ ɤɥɚɩɚɧɚ. ɉɪɢ ɫɧɢɠɟɧɧɨɣ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɩɚɪɟ ɢ ɩɨɜɵɲɟɧɢɢ 
ɟɝɨ ɞɚɜɥɟɧɢɢ ɜ ɛɚɪɚɛɚɧɟ ɤɨɬɥɚ ɛɨɥɶɲɢɣ ɤɥɚɩɚɧ ɢ ɤɨɬɟɥ ɪɚɛɨɬɚɟɬ ɧɚ ɦɢɧɢɦɚɥɶɧɨɦ 
ɪɟɠɢɦɟ. ɍɜɟɥɢɱɟɧɢɟ ɪɚɫɯɨɞɚ ɩɚɪɚ ɜɵɡɵɜɚɟɬ ɨɬɤɪɵɬɢɟ ɛɨɥɶɲɨɝɨ ɤɥɚɩɚɧɚ, ɢ 
ɪɚɫɯɨɞ ɝɚɡɚ ɜɧɨɜɶ ɜɨɡɪɚɫɬɚɟɬ ɞɨ ɧɨɦɢɧɚɥɶɧɨɝɨ. Ɍɚɤɨɟ ɞɚɜɥɟɧɢɟ ɞɜɭɯɩɨɡɢɰɢɨɧɧɨɟ 
ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɩɨɡɜɨɥɹɟɬ ɪɚɛɨɬɚɬɶ ɜ ɩɪɟɞɟɥɚɯ ɨɬ 100 ɞɨ 40% ɨɬ ɧɨɦɢɧɚɥɶɧɨɝɨ 
ɪɚɫɯɨɞɚ ɝɚɡɚ.  

Ɋɚɫɯɨɞ ɜɨɡɞɭɯɚ, ɩɨɫɬɭɩɚɸɳɟɝɨ ɜ ɝɨɪɟɥɤɭ ɱɟɪɟɡ ɤɨɪɨɛ, ɪɟɝɭɥɢɪɭɟɬɫɹ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɯɨɞɚ ɝɚɡɚ ɡɚɫɥɨɧɤɨɣ, ɤ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɧɚ ɜɨɡɞɭɲɧɨɦ ɪɟɝɢɫɬɪɟ 
ɢ ɢɦɟɸɳɟɣ ɩɪɢɜɨɞ ɤ ɢɫɩɨɥɧɢɬɟɥɶɧɨɦɭ ɦɟɯɚɧɢɡɦɭ ɚɜɬɨɦɚɬɢɤɢ.  

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

ȼɨɫɩɥɚɦɟɧɹɟɬɫɹ ɝɚɡɨɜɨɡɞɭɲɧɚɹ ɫɦɟɫɶ ɨɬ ɫɬɚɰɢɨɧɚɪɧɨɝɨ ɡɚɩɚɥɶɧɢɤɚ. 
ɉɨɫɬɨɹɧɧɨ ɝɨɪɹɳɢɣ ɡɚɩɚɥɶɧɢɤ, ɚ ɬɚɤɠɟ ɧɚɥɢɱɢɟ ɫɩɟɰɢɚɥɶɧɨɣ ɲɚɣɛɵ ɩɭɬɢ 
ɞɜɢɠɟɧɢɹ ɩɨɬɨɤɚ ɫɦɟɫɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɚɞɟɠɧɭɸ ɫɬɚɛɢɥɢɡɚɰɢɸ ɮɚɤɟɥɚ ɝɨɪɟɥɤɢ 
ɧɚ ɥɸɛɵɯ ɪɟɠɢɦɚɯ ɟɟ ɪɚɛɨɬɵ. ɋɦɟɲɟɧɢɟ ɝɚɡɚ ɫ ɜɨɡɞɭɯɨɦ ɡɚɤɚɧɱɢɜɚɟɬɫɹ ɜ 
ɫɦɟɫɢɬɟɥɟ. Ʉ ɤɨɬɥɭ ɝɨɪɟɥɤɭ ɤɪɟɩɹɬ ɫ ɩɨɦɨɳɶɸ ɮɪɨɧɬɨɜɨɝɨ ɥɢɫɬɚ, ɩɨɤɪɵɬɨɝɨ ɫɨ 
ɫɬɨɪɨɧɵ ɬɨɩɤɢ ɬɟɩɥɨɜɨɣ ɢɡɨɥɹɰɢɟɣ. 
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ɇɨɦɢɧɚɥɶɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ ɱɟɪɟɡ ɝɨɪɟɥɤɭ: Ƚ-1,0-100ɦ3/ɱ (ɪ=150-180 ɤɝɫ/ɦ2),  
Ƚ-0,4-40 ɦ3/ɱ (ɪ=80-90 ɤɝɫ/ɦ2), ɞɚɜɥɟɧɢɟ ɜɨɡɞɭɯɚ 140-150 ɤɝɫ/ɦ2 (ɩɪɢ  α=1,1). 

ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɪɚɛɨɬɵ ɧɚ ɠɢɞɤɨɦ ɬɨɩɥɢɜɟ: ɞɢɡɟɥɶɧɨɦ, ɫɨɥɹɪɨɜɨɦ 
ɦɚɫɥɟ, ɩɟɱɧɨɦ ɦɚɫɥɟ, ɛɵɬɨɜɨɦ ɌɉȻ –ɝɨɪɟɥɤɭ Ƚ-1,0 ɡɚɦɟɧɹɸɬ ɮɨɪɫɭɧɤɨɣ ɬɢɩɚ Ɏ-
1,0 ɪɚɛɨɬɚɸɳɟɣ ɩɪɢ ɞɚɜɥɟɧɢɢ ɬɨɩɥɢɜɚ 10-12 ɤɝɫ/ɫɦ2, ɜɨɡɞɭɯɚ 90-100 ɤɝɫ/ɦ2. 

ȼɟɪɬɢɤɚɥɶɧɨ-ɜɨɞɨɬɪɭɛɧɵɣ ɞɜɭɯɛɚɪɚɛɚɧɧɵɣ ɤɨɬɟɥ ɬɢɩɚ ȿ-1/9-1Ƚ 
ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɜɵɪɚɛɨɬɤɢ ɧɚɫɵɳɟɧɧɨɝɨ ɩɚɪɚ ɞɚɜɥɟɧɢɟɦ ɞɨ 9 ɤɝɫ/ɫɦ2. ɉɨɥɧɚɹ 
ɩɨɜɟɪɯɧɨɫɬɶ ɧɚɝɪɟɜɚ 30 ɦ2, ɪɚɫɯɨɞ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ ɢ 
ɄɉȾ ɨɤɨɥɨ 0,8 ɫɨɫɬɚɜɥɹɟɬ 100 ɦ3/ɱ, ɜɨɞɹɧɨɣ ɨɛɴɟɦ ɤɨɬɥɚ 1,05 ɦ3, ɞɚɜɥɟɧɢɟ ɝɚɡɚ 
ɩɟɪɟɞ ɝɨɪɟɥɤɨɣ , ɞɚɜɥɟɧɢɟ ɜɨɡɞɭɯɚ 140-150 ɤɝɫ/ɦ2, ɦɚɫɫɚ ɤɨɬɥɨɚɝɪɟɝɚɬɚ 5,5 ɬ. 

ȼɟɪɯɧɢɣ ɢ ɧɢɠɧɢɣ ɛɚɪɚɛɚɧɵ ɤɨɬɥɚ, ɪɚɫɩɨɥɨɠɟɧɵ ɧɚ ɨɞɧɨɣ ɜɟɪɬɢɤɚɥɶɧɨɣ 
ɨɫɢ ɫɨɟɞɢɧɟɧɵ ɦɟɠɞɭ ɫɨɛɨɣ ɩɭɱɤɨɦ ɬɪɭɛ, ɨɛɪɚɡɭɸɳɢɯ ɤɨɧɜɟɤɬɢɜɧɭɸ 
ɩɨɜɟɪɯɧɨɫɬɶ ɧɚɝɪɟɜɚ. Ⱦɜɚ ɛɨɤɨɜɵɯ ɬɨɩɨɱɧɵɯ ɷɤɪɚɧɚ ɜɤɥɸɱɟɧɵ ɜ 
ɰɢɪɤɭɥɹɰɢɨɧɧɵɣ ɤɨɧɬɭɪ ɱɟɪɟɡ 2 ɜɟɪɯɧɢɯ ɢ 2 ɧɢɠɧɢɯ ɤɨɥɥɟɤɬɨɪɚ ɜɜɚɪɟɧɧɵɯ ɜ 
ɛɚɪɚɛɚɧɵ. ɇɢɠɧɢɟ ɤɨɥɥɟɤɬɨɪɵ ɡɚɳɢɳɟɧɵ ɨɬ ɩɟɪɟɝɪɟɜɚ ɨɝɧɟɭɩɨɪɧɨɣ 
ɮɭɬɟɪɨɜɤɨɣ. Ɍɪɭɛɵ ɤɨɧɜɟɤɬɢɜɧɨɝɨ ɩɭɱɤɚ ɢɦɟɸɬ ɤɨɪɢɞɨɪɧɨɟ ɩɨɥɨɠɟɧɢɟ ɢ 
ɨɦɵɜɚɸɬɫɹ ɩɨɩɟɪɟɱɧɵɦ ɝɚɡɨɜɵɦ ɩɨɬɨɤɨɦ. ȼ ɤɨɧɜɟɤɬɢɜɧɨɦ ɩɭɱɤɟ ɪɚɫɩɨɥɨɠɟɧɵ 
ɩɟɪɟɝɨɪɨɞɤɢ ɢɡ ɠɚɪɨɫɬɨɣɤɨɣ ɫɬɚɥɢ ɩɪɨɞɭɤɬɨɜ ɝɨɪɟɧɢɹ, ɤɨɬɨɪɵɟ ɭɞɚɥɹɸɬɫɹ ɢɡ 
ɤɨɬɥɚ.  

Ɉɛɦɭɪɨɜɤɚ ɤɨɬɥɚ ɫɨɫɬɨɢɬ ɢɡ ɧɟɫɤɨɥɶɤɢɯ ɫɥɨɟɜ: ɜɧɭɬɪɟɧɧɢɣ- ɨɝɧɟɭɩɨɪɧɵɣ 
ɤɢɪɩɢɱ, ɨɫɬɚɥɶɧɵɟ –ɜɭɥɤɚɧɢɬ ɢɥɢ ɫɨɜɟɥɢɬ. 
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1 - ɜɨɡɞɭɲɧɵɣ ɪɟɝɢɫɬɪ; 2 - ɝɨɪɟɥɤɢ; 3 - ɜɟɪɯɧɢɣ ɤɨɥɥɟɤɬɨɪ; 4 - ɜɧɭɬɪɟɧɧɹɹ ɨɛɲɢɜɤɚ; 

5 - ɧɚɪɭɠɧɚɹ ɨɛɲɢɜɤɚ; 6 - ɜɨɡɞɭɲɧɵɣ ɤɚɧɚɥ; 7 - ɩɚɬɪɭɛɨɤ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɜɟɧɬɢɥɹɬɨɪɨɜ; 
8 – ɬɪɭɛɵ ɩɨɜɟɪɯɧɨɫɬɢ ɧɚɝɪɟɜɚ; 9 - ɧɢɠɧɢɣ ɤɨɥɥɟɤɬɨɪ. 

 
Ɋɢɫɭɧɨɤ 7.1 – ɍɫɬɪɨɣɫɬɜɨ ɤɨɬɥɚ ȿ-1-9Ƚ(ɆɁɄ-7ȺȽ) 

 

7.3 Ƚɨɪɟɥɤɚ Ƚ-1,0 
 
Ƚɨɪɟɥɤɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɤɨɦɩɥɟɤɬɚɰɢɢ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ 

ɨɬɨɩɢɬɟɥɶɧɵɯ ɤɨɬɥɨɜ ɢ ɞɪɭɝɢɯ ɬɟɩɥɨɜɵɯ ɚɝɪɟɝɚɬɨɜ ɧɨɦɢɧɚɥɶɧɨɣ ɬɟɩɥɨɜɨɣ 
ɦɨɳɧɨɫɬɶɸ ɞɨ 1Ɇȼɬ. 

Ƚɨɪɟɥɤɚ ɫɨɫɬɨɢɬ ɢɡ ɜɟɧɬɢɥɹɬɨɪɚ, ɝɨɪɟɥɤɢ ɝɚɡɨɜɨɣ, ɛɥɨɤɚ ɝɚɡɨɜɨɝɨ, 
ɤɨɦɩɥɟɤɬɚ ɫɪɟɞɫɬɜ ɭɩɪɚɜɥɟɧɢɹ. 

ɍɫɬɪɨɣɫɬɜɨ ɝɨɪɟɥɤɢ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 7.4. 
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1 - ɮɚɪɮɨɪɨɜɚɹ ɢɡɨɥɢɪɭɸɳɚɹ ɬɪɭɛɤɚ; 2 - ɜɨɡɞɭɲɧɵɣ ɤɨɪɨɛ; 3 – ɮɪɨɧɬɨɜɨɣ ɥɢɫɬ; 
4 - ɬɟɩɥɨɜɚɹ ɢɡɨɥɹɰɢɹ ɮɪɨɧɬɨɜɨɝɨ ɥɢɫɬɚ; 5 – ɯɨɦɭɬ ɞɥɹ ɤɪɟɩɥɟɧɢɹ ɷɥɟɤɬɪɨɞɨɜ; 

6 – ɷɥɟɤɬɪɨɞ ɡɚɠɢɝɚɧɢɹ; 7 - ɫɬɚɛɢɥɢɡɢɪɭɸɳɟɟ ɭɫɬɪɨɣɫɬɜɚ ɡɚɩɚɥɶɧɢɤɚ; 
8 - ɫɬɚɛɢɥɢɡɢɪɭɸɳɚɹ ɲɚɣɛɚ; 9 – ɫɦɟɫɢɬɟɥɶ; 10 – ɷɥɟɤɬɪɨɞ ɤɨɧɬɪɨɥɹ ɩɥɚɦɟɧɢ; 

11 – ɨɫɧɨɜɧɚɹ ɝɚɡɨɜɚɹ ɬɪɭɛɚ; 12 – ɡɚɩɚɥɶɧɚɹ ɬɪɭɛɤɚ. 
 

Ɋɢɫɭɧɨɤ 7.2 – Ƚɨɪɟɥɤɚ Ƚ-1,0, ɥɢɫɬ 5 
 

7.4 Ɋɚɫɱɟɬ ȽɊɍ ɞɥя ɤɨɬɟɥɶɧɨɣ 
 
Ʉɨɥɢɱɟɫɬɜɨ ɪɟɡɟɪɜɭɚɪɨɜ, ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɝɚɡɨɫɧɚɛɠɟɧɢɹ ɤɨɬɟɥɶɧɨɣ, 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɪɚɫɱɟɬɧɨɝɨ ɫɭɬɨɱɧɨɝɨ ɪɚɫɯɨɞɚ ɩɨ ɮɨɪɦɭɥɟ 
 

ɠɪɟɡ
V

Gz
N


 , (7.4) 

 
ɝɞɟ z – ɱɢɫɥɨ ɫɭɬɨɤ ɦɟɠɞɭ ɨɱɟɪɟɞɧɵɦɢ ɡɚɩɪɚɜɤɚɦɢ ɪɟɡɟɪɜɭɚɪɚ ɝɚɡɨɦ; 
      G – ɫɭɬɨɱɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ, ɤɝ/ɫɭɬ; 
      Vɪɟɡ – ɨɛɴɟɦ ɪɟɡɟɪɜɭɚɪɚ, ɦ3; 
       ρɠ – ɩɥɨɬɧɨɫɬɶ ɠɢɞɤɨɣ ɮɚɡɵ ɝɚɡɚ, ɤɝ/ɦ3. 

 
ɋɭɬɨɱɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ, ɤɝ/ɫɭɬ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

ɩQG
ɪ

  , (7.5) 
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ɝɞɟ Qɪ – ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ, ɦ3/ɱ; 
       ρ – ɩɥɨɬɧɨɫɬɶ ɝɚɡɚ ɜ ɩɟɪɟɫɱɟɬɟ ɫ ɩɪɢɪɨɞɧɨɝɨ ɧɚ ɫɠɢɠɟɧɧɵɣ, ɤɝ/ɦ3; 
       ɩ – ɱɚɫɵ ɜ ɫɭɬɤɚɯ. 
 

G=20∙1,969=39,38 ɤɝ/ɱ; 
 
Gɫɭɬ=39,38 ‧24=945,12 ɤɝ/ɫɭɬ; 

 

N=
ଵ∙ଽସହ,ଵଶହ∙ହଽ,ହ =2 ɲɬ. 

 
ɉɨ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɤɨɬɟɥɶɧɨɣ ɜɵɛɢɪɚɟɦ ɬɢɩ ɢɫɩɚɪɢɬɟɥɹ –

ɷɥɟɤɬɪɢɱɟɫɤɢɣ, ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 40 ɤɝ/ɱ. 
Ɍɪɟɛɭɟɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɢɫɩɚɪɢɬɟɥɟɣ, ɲɬ, ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

U

U G

G
N  , (7.6) 

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

 

N=
ଷଽ,ଷ଼ସ =1 ɲɬ. 

 
ɉɪɢɧɢɦɚɟɦ ɤ ɭɫɬɚɧɨɜɤɟ 1 ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɢɫɩɚɪɢɬɟɥɶ. 

 
8 Ɍɟɯɧɨɥɨɝɢя ɜɨɡɜɟɞɟɧɢя ɢɧɠɟɧɟɪɧɵɯ ɫɢɫɬɟɦ 
 
Ɍɪɚɫɫɢɪɨɜɤɚ ɝɚɡɨɩɪɨɜɨɞɨɜ ɩɨ ɜɫɟɦ ɬɟɪɪɢɬɨɪɢɹɦ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, 

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

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

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

ɭɫɬɚɧɨɜɤɢ ɡɚɩɨɪɧɨɣ ɚɪɦɚɬɭɪɵ ɢ ɝɚɡɨɜɵɯ ɩɥɢɬ. Ɋɚɡɴɟɦɧɵɟ ɫɨɟɞɢɧɟɧɢɹ 
ɝɚɡɨɩɪɨɜɨɞɨɜ ɞɨɥɠɧɵ ɛɵɬɶ ɞɨɫɬɭɩɧɵ ɞɥɹ ɨɫɦɨɬɪɚ ɢ ɪɟɦɨɧɬɚ. ɋɨɟɞɢɧɢɬɟɥɶɧɵɟ 
ɱɚɫɬɢ ɩɪɢɦɟɧɹɸɬ ɢɡ ɤɨɜɤɨɝɨ ɱɭɝɭɧɚ ɢ ɫɩɨɤɨɣɧɨɣ ɫɬɚɥɢ. 
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Ⱦɥɹ ɭɩɥɨɬɧɟɧɢɹ ɪɟɡɶɛɨɜɵɯ ɫɨɟɞɢɧɟɧɢɣ ɩɪɢɦɟɧɹɸɬ ɥɶɧɹɧɭɸ ɩɪɹɞɶ, 
ɩɪɨɩɢɬɚɧɧɭɸ ɫɜɢɧɰɨɜɵɦɢ ɛɟɥɢɥɚɦɢ (ɫɭɪɢɤɨɦ), ɢɥɢ ɭɩɥɨɬɧɹɸɬ ɥɟɧɬɨɣ ɎɍɆ. 
ɉɪɢ ɫɜɚɪɤɟ ɩɪɢɦɟɧɹɸɬ ɷɥɟɤɬɪɨɞɵ. Ⱦɥɹ ɫɧɢɠɟɧɧɵɯ ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ ɝɚɡɨɜ 
ɩɪɢɦɟɧɹɸɬ ɫɩɟɰɢɚɥɶɧɭɸ ɚɪɦɚɬɭɪɭ. 

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

 
8.1.1 ɉɨɞɝɨɬɨɜɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ 
 
ɉɟɪɟɞ ɧɚɱɚɥɨɦ ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɩɨ ɜɧɭɬɪɟɧɧɟɦɭ ɝɚɡɨɨɛɨɪɭɞɨɜɚɧɢɸ 

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

ɉɟɪɟɞ ɡɚɩɭɫɤɨɦ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɩɨɥɧɟɧɵ ɫɥɟɞɭɸɳɢɟ ɪɚɛɨɬɵ: ɲɬɭɤɚɬɭɪɤɚ 
ɫɬɟɧ ɜ ɩɨɦɟɳɟɧɢɹɯ ɤɭɯɨɧɶ ɢ ɜɚɧɧ, ɜ ɦɟɫɬɚɯ ɝɞɟ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɭɫɬɚɧɨɜɤɚ 
ɝɚɡɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ; ɨɛɥɢɰɨɜɤɚ ɫɬɟɧ, ɜɨɡɥɟ ɤɨɬɨɪɵɯ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɝɚɡɨɜɵɟ 
ɩɪɢɛɨɪɵ ɢ ɦɨɧɬɢɪɭɸɬɫɹ ɝɚɡɨɩɪɨɜɨɞɵ; ɩɨɤɪɚɫɤɚ ɩɨɥɨɜ ɜ ɦɟɫɬɚɯ ɭɫɬɚɧɨɜɤɢ 
ɝɚɡɨɜɵɯ ɩɪɢɛɨɪɨɜ. ȼ ɩɨɦɟɳɟɧɢɹɯ ɤɭɯɨɧɶ ɞɨɥɠɧɵ ɛɵɬɶ ɮɨɪɬɨɱɤɢ. ɉɨɫɥɟ 
ɩɪɨɜɟɞɟɧɢɹ ɜɫɟɯ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɯ ɪɚɛɨɬ ɫɨɫɬɚɜɥɹɟɬɫɹ ɚɤɬ ɨ ɩɪɢɟɦɤɟ ɨɛɴɟɤɬɚ 
ɩɨɞ ɦɨɧɬɚɠ. 

 
8.1.2 Ɇɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ 
 
ɉɪɨɤɥɚɞɤɭ ɝɚɡɨɩɪɨɜɨɞɨɜ ɜɧɭɬɪɢ ɡɞɚɧɢɣ ɫɥɟɞɭɟɬ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ 

ɨɬɤɪɵɬɨɣ. ɋɜɚɪɧɵɟ ɢ ɪɚɡɴɟɦɧɵɟ ɫɨɟɞɢɧɟɧɢɹ ɧɟɥɶɡɹ ɡɚɞɟɥɵɜɚɬɶ ɜ ɫɬɟɧɵ ɢɥɢ 
ɩɟɪɟɤɪɵɬɢɹ. ȼɟɪɬɢɤɚɥɶɧɵɟ ɝɚɡɨɩɪɨɜɨɞɵ ɜ ɦɟɫɬɚɯ ɩɟɪɟɫɟɱɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɵɯ 
ɤɨɧɫɬɪɭɤɰɢɣ ɫɥɟɞɭɟɬ ɩɪɨɤɥɚɞɵɜɚɬɶ ɜ ɮɭɬɥɹɪɚɯ (ɪɢɫɭɧɨɤ 8.1). ɉɪɨɫɬɪɚɧɫɬɜɨ 
ɦɟɠɞɭ ɝɚɡɨɩɪɨɜɨɞɨɦ ɢ ɮɭɬɥɹɪɨɦ ɧɟɨɛɯɨɞɢɦɨ ɡɚɞɟɥɵɜɚɬɶ ɩɪɨɫɦɨɥɟɧɧɨɣ ɩɚɤɥɟɣ. 
Ʉɨɧɟɰ ɮɭɬɥɹɪɚ ɞɨɥɠɟɧ ɜɵɫɬɭɩɚɬɶ ɩɨɞ ɩɨɥɨɦ ɧɟ ɦɟɧɟɟ ɱɟɦ ɧɚ 3 ɫɦ. ɍɱɚɫɬɤɢ, 
ɩɪɨɥɨɠɟɧɧɵɟ ɜ ɮɭɬɥɹɪɚɯ ɢɥɢ ɝɢɥɶɡɚɯ ɧɟ ɞɨɥɠɧɵ ɢɦɟɬɶ ɫɬɵɤɨɜ, ɪɚɫɫɬɨɹɧɢɟ ɨɬ 
ɫɜɚɪɧɨɝɨ ɲɜɚ ɞɨ ɮɭɬɥɹɪɚ 100 ɦ.  

ɍɱɚɫɬɤɢ ɰɟɯɨɜɵɯ ɝɚɡɨɩɪɨɜɨɞɨɜ ɩɪɨɤɥɚɞɵɜɚɸɬ ɜ ɩɨɞɩɨɥɶɧɵɯ ɤɚɧɚɥɚɯ, 
ɤɨɬɨɪɵɟ ɧɟ ɞɨɥɠɧɵ ɢɦɟɬɶ ɪɚɡɴɟɦɧɵɯ ɫɨɟɞɢɧɟɧɢɣ. ɉɪɢ ɪɚɡɦɟɬɤɟ ɨɩɨɪ ɧɭɠɧɨ 
ɭɱɢɬɵɜɚɬɶ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɤɪɟɩɥɟɧɢɹ ɬɪɭɛ ɜ ɦɟɫɬɚɯ ɚɪɦɚɬɭɪɵ, ɩɨɜɨɪɨɬɨɜ. Ʉɪɚɧɵ 
ɧɚ ɜɟɪɬɢɤɚɥɶɧɵɯ ɢ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɝɚɡɨɩɪɨɜɨɞɚɯ ɫɥɟɞɭɟɬ ɪɚɡɦɟɳɚɬɶ ɬɚɤ, ɱɬɨɛɵ 
ɩɪɨɛɤɚ ɛɵɥɚ ɩɚɪɚɥɥɟɥɶɧɚ ɫɬɟɧɟ. ɋɬɨɹɤɢ ɝɚɡɨɩɪɨɜɨɞɚ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɜɟɪɬɢɤɚɥɶɧɨ 
ɫ ɞɨɩɭɫɬɢɦɵɦ ɨɬɤɥɨɧɟɧɢɟɦ 2 ɦɦ ɧɚ 1ɦ ɜɵɫɨɬɵ. Ⱦɥɹ ɭɫɬɚɧɨɜɤɢ ɚɪɦɚɬɭɪɵ ɢ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɦɟɧɟɧɢɟ ɫɝɨɧɨɜ. Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɫɬɟɧɤɢ ɞɨ ɬɪɭɛɵ ɜ 
ɫɜɟɬɭ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɟɟ ɪɚɞɢɭɫɚ ɬɪɭɛɵ. 
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Ɂɚɩɨɪɧɭɸ ɚɪɦɚɬɭɪɭ ɞɨ ɭɫɬɚɧɨɜɤɢ ɪɟɜɢɡɢɪɭɸɬ, ɭɞɚɥɹɸɬ ɫɦɚɡɤɭ ɢ 
ɩɪɨɜɟɪɹɸɬ ɫɚɥɶɧɢɤɢ, ɩɪɨɤɥɚɞɤɢ ɧɚ ɝɟɪɦɟɬɢɱɧɨɫɬɶ. 

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

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

 

 
ɚ-ɱɟɪɟɡ ɫɬɟɧɵ; ɛ-ɱɟɪɟɡ ɩɨɤɪɵɬɢɹ; 1-ɝɢɥɶɡɚ; 2-ɡɚɞɟɥɤɚ ɛɢɬɭɦɨɦ; 

3-ɛɭɬɢɦɢɡɢɪɨɜɚɧɧɚɹ ɩɚɤɥɹ; 4-ɚɫɛɟɫɬɨɜɵɣ ɲɧɭɪ; 5-ɪɚɫɬɜɨɪ; 
6-ɨɩɨɪɧɨɟ ɤɨɥɶɰɨ 

 
Ɋɢɫɭɧɨɤ 8.1- Ɏɭɬɥɹɪɵ (ɝɢɥɶɡɵ) ɞɥɹ ɩɪɨɤɥɚɞɤɢ ɝɚɡɨɩɪɨɜɨɞɨɜ 

 
8.1.3 ɂɫɩɵɬɚɧɢɟ ɜɧɭɬɪɟɧɧɟɝɨ ɝɚɡɨɩɪɨɜɨɞɚ 
 
ɋɦɨɧɬɢɪɨɜɚɧɧɵɟ ɝɚɡɨɩɪɨɜɨɞɵ ɢɫɩɵɬɵɜɚɸɬ ɧɚ ɩɪɨɱɧɨɫɬɶ ɢ ɩɥɨɬɧɨɫɬɶ 

ɩɪɟɞɫɬɚɜɢɬɟɥɢ ɦɨɧɬɚɠɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ. ɉɪɢɱɟɦ ɧɚ ɩɥɨɬɧɨɫɬɶ ɜ ɩɪɢɫɭɬɫɬɜɢɢ 
ɩɪɟɞɫɬɚɜɢɬɟɥɹ-ɡɚɤɚɡɱɢɤɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ. ɉɪɢ ɩɧɟɜɦɚɬɢɱɟɫɤɨɦ 
ɢɫɩɵɬɚɧɢɢ ɞɚɜɥɟɧɢɟɦ 0,01 Ɇɉɚ ɩɪɢɦɟɧɹɸɬ ɠɢɞɤɨɫɬɧɵɟ V-ɨɛɪɚɡɧɵɟ 
ɦɚɧɨɦɟɬɪɵ.  

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

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

ɉɪɢɟɦɤɚ ɫɢɫɬɟɦɵ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɨɮɨɪɦɥɹɟɬɫɹ ɚɤɬɨɦ. 
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8.2 Ɇɨɧɬɚɠ ɩɨɞɡɟɦɧɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ 

 

Ɇɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ ɩɨ ɩɪɨɤɥɚɞɤɟ ɧɚɪɭɠɧɵɯ ɝɚɡɨɜɵɯ ɫɟɬɟɣ  ɞɨɥɠɧɵ 
ɜɟɫɬɢɫɶ ɫɨɝɥɚɫɧɨ ɩɪɨɟɤɬɭ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ ɫ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ  ɋɉ 
124.13330.2012 "Ɍɟɩɥɨɜɵɟ ɫɟɬɢ". 

 
8.2.1 ɉɨɞɝɨɬɨɜɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ 
 
ɉɪɟɠɞɟ ɜɫɟɝɨ, ɫɬɪɨɢɬɟɥɶɧɚɹ ɨɪɝɚɧɢɡɚɰɢɹ ɞɨɥɠɧɚ ɩɨɥɭɱɢɬɶ ɪɚɡɪɟɲɟɧɢɟ ɧɚ 

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

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

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

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

Ⱦɨ ɧɚɱɚɥɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɝɚɡɨɩɪɨɜɨɞɚ ɡɚɤɚɡɱɢɤɨɦ ɫ ɭɱɚɫɬɢɟɦ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɨɪɝɚɧɢɡɚɰɢɣ ɞɨɥɠɧɚ ɛɵɬɶ ɪɚɡɛɢɬɚ ɬɪɚɫɫɚ, ɩɪɢ ɷɬɨɦ: 

1) ɧɢɜɟɥɢɪɨɜɚɧɢɟ ɩɨɫɬɨɹɧɧɵɯ ɪɟɩɟɪɨɜ ɞɨɥɠɧɨ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɫ ɬɨɱɧɨɫɬɶɸ, 
ɩɪɟɞɭɫɦɨɬɪɟɧɧɨɣ ɝɥɚɜɨɣ ɋɇɢɉ ɩɨ ɝɟɨɞɟɡɢɱɟɫɤɢɦ ɪɚɛɨɬɚɦ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ; 

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

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

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

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

ɉɪɢ ɩɨɝɪɭɡɤɟ, ɩɟɪɟɜɨɡɤɟ ɢ ɜɵɝɪɭɡɤɟ ɬɪɭɛ, ɫɜɚɪɟɧɧɵɯ ɫɟɤɰɢɣ ɝɚɡɨɩɪɨɜɨɞɚ, 
ɮɚɫɨɧɧɵɯ ɱɚɫɬɟɣ, ɦɨɧɬɚɠɧɵɯ ɭɡɥɨɜ ɢ ɡɚɩɨɪɧɨɣ ɚɪɦɚɬɭɪɵ ɞɨɥɠɧɚ ɛɵɬɶ 
ɨɛɟɫɩɟɱɟɧɚ ɢɯ ɫɨɯɪɚɧɧɨɫɬɶ. ɋɛɪɚɫɵɜɚɧɢɟ ɬɪɭɛ, ɫɟɤɰɢɣ, ɮɚɫɨɧɧɵɯ ɱɚɫɬɟɣ, 
ɚɪɦɚɬɭɪɵ ɢ ɦɨɧɬɚɠɧɵɯ ɭɡɥɨɜ ɫ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɡɚɩɪɟɳɚɟɬɫɹ. 
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ɇɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɨɥɠɧɵ ɢɦɟɬɶɫɹ ɬɟɯɧɢɱɟɫɤɢɟ ɩɚɫɩɨɪɬɚ ɡɚɜɨɞɨɜ-
ɢɡɝɨɬɨɜɢɬɟɥɟɣ ɢ, ɤɚɤ ɩɪɚɜɢɥɨ, ɢɧɫɬɪɭɤɰɢɢ ɩɨ ɟɝɨ ɦɨɧɬɚɠɭ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

Ɍɟɯɧɢɱɟɫɤɢɟ ɩɚɫɩɨɪɬɚ ɞɨɥɠɧɵ ɢɦɟɬɶɫɹ ɬɚɤɠɟ ɧɚ ɢɡɨɥɢɪɨɜɚɧɧɵɟ ɬɪɭɛɵ,  
ɤɨɧɞɟɧɫɚɬɨɫɛɨɪɧɢɤɢ, ɝɧɭɬɵɟ ɤɨɥɟɧɚ ɢ ɞɪɭɝɭɸ ɩɪɨɞɭɤɰɢɸ. Ɍɪɭɛɵ ɧɚ ɬɪɚɫɫɭ 
ɩɨɫɬɚɜɥɹɸɬ ɫ ɧɟɢɡɨɥɢɪɨɜɚɧɧɵɦɢ ɤɨɧɰɚɦɢ ɞɥɹ ɫɜɚɪɤɢ ɧɚ ɛɪɨɜɤɭ ɬɪɚɧɲɟɢ. ɂɯ 
ɪɚɫɤɥɚɞɵɜɚɸɬ ɩɨ ɬɪɚɫɫɟ ɩɨ ɫɯɟɦɟ ɉɉɊ. 

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

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

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

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

Ɋɵɬɶɟ ɬɪɚɧɲɟɣ ɩɪɨɢɡɜɨɞɢɬɫɹ ɷɤɫɤɚɜɚɬɨɪɨɦ ȿɄ-12-10 ɫ ɨɛɪɚɬɧɨɣ ɥɨɩɚɬɨɣ. 
ɉɨɫɥɟ ɪɵɬɶɹ ɬɪɚɧɲɟɣ ɫɥɟɞɭɟɬ ɪɭɱɧɚɹ ɡɚɱɢɫɬɤɚ ɫɬɟɧɨɤ ɢ ɞɧɚ ɬɪɚɧɲɟɣ, ɡɚɬɟɦ ɝɪɭɧɬ 
ɨɬɫɵɩɚɸɬ ɜ ɨɬɜɚɥ ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ. Ʌɢɲɧɢɣ ɝɪɭɧɬ ɜɵɜɨɡɢɬɫɹ ɫɚɦɨɫɜɚɥɨɦ ɆȺɁ-
503. ɑɟɪɟɡ ɤɚɠɞɵɟ 100-150 ɦɟɬɪɨɜ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɩɟɲɟɯɨɞɧɵɟ ɦɨɫɬɢɤɢ. Ɇɨɧɬɚɠ 
ɝɚɡɨɩɪɨɜɨɞɚ ɜ ɬɪɚɧɲɟɸ ɢɡɨɛɪɚɠɟɧ ɧɚ ɪɢɫɭɧɤɟ 8.2. 

 

 
Ɋɢɫɭɧɨɤ 8.2-Ɇɨɧɬɚɠ ɝɚɡɨɩɪɨɜɨɞɚ ɜ ɬɪɚɧɲɟɸ 

 
8.2.3 ɋɛɨɪɤɚ ɢ ɫɜɚɪɤɚ ɬɪɭɛ ɜ ɡɜɟɧɶя 
 
ɉɟɪɟɞ ɫɛɨɪɤɨɣ ɩɨɞ ɫɜɚɪɤɨɣ ɫɬɚɥɶɧɵɯ ɬɪɭɛ ɧɟɨɛɯɨɞɢɦɨ:  
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1) ɨɱɢɫɬɢɬɶ ɢɯ ɜɧɭɬɪɟɧɧɸɸ ɩɨɥɨɫɬɶ ɨɬ ɜɨɡɦɨɠɧɵɯ ɡɚɫɨɪɟɧɢɣ (ɝɪɭɧɬɚ, 
ɥɶɞɚ, ɫɧɟɝɚ, ɜɨɞɵ, ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɦɭɫɨɪɚ, ɨɬɞɟɥɶɧɵɯ ɩɪɟɞɦɟɬɨɜ ɢ ɞɪ.); 

2) ɩɪɨɜɟɪɢɬɶ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɪɚɡɦɟɪɵ ɪɚɡɞɟɥɤɢ ɤɪɨɦɨɤ, ɜɵɩɪɚɜɢɬɶ 
ɩɥɚɜɧɵɟ ɜɦɹɬɢɧɵ ɧɚ ɤɨɧɰɚɯ ɬɪɭɛ ɝɥɭɛɢɧɨɣ ɞɨ 3,5% ɧɚɪɭɠɧɨɝɨ ɞɢɚɦɟɬɪɚ ɬɪɭɛɵ; 

3) ɨɱɢɫɬɢɬɶ ɞɨ ɱɢɫɬɨɝɨ ɦɟɬɚɥɥɚ ɤɪɨɦɤɢ ɢ ɩɪɢɥɟɝɚɸɳɢɟ ɤ ɧɢɦ ɜɧɭɬɪɟɧɧɸɸ 
ɢ ɧɚɪɭɠɧɭɸ ɩɨɜɟɪɯɧɨɫɬɢ ɬɪɭɛ. 

 
8.3 Ɇɨɧɬɚɠ ɬɪɭɛɨɩɪɨɜɨɞɨɜ 
 
Ɇɨɧɬɚɠ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɋɇɢɉ 2.04.08-87* «ɇɚɪɭɠɧɵɟ 

ɝɚɡɨɩɪɨɜɨɞɵ, ɫɨɨɪɭɠɟɧɢɹ».  
ɉɟɪɟɞ ɦɨɧɬɚɠɨɦ ɢ ɭɤɥɚɞɤɨɣ ɞɨɥɠɤɚ ɛɵɬɶ ɩɨɞɝɨɬɨɜɥɟɧɚ ɩɨɫɬɟɥɶ ɩɨɞ 

ɝɚɡɨɩɪɨɜɨɞ ɢ ɩɪɨɜɟɪɟɧ ɭɤɥɨɧ ɞɧɚ ɬɪɚɧɲɟɢ. Ƚɚɡɨɩɪɨɜɨɞ ɩɥɟɬɹɦɢ ɭɤɥɚɞɵɜɚɸɬ ɧɚ 
ɩɟɬɥɢ ɢ ɩɪɢ ɩɨɦɨɳɢ ɞɜɭɯ ɚɜɬɨɤɪɚɧɨɜ Ʉɋ-1562Ⱥ ɨɩɭɫɤɚɸɬ ɜ ɬɪɚɧɲɟɸ, ɭɤɥɚɞɵɜɚɹ 
ɩɥɟɬɶ ɩɨ ɨɫɢ.  

ȼ ɬɪɚɧɲɟɹɯ, ɜ ɦɟɫɬɚɯ ɫɜɚɪɤɢ ɡɜɟɧɶɟɜ ɦɟɠɞɭ ɫɨɛɨɣ, ɨɬɪɵɜɚɸɬ ɩɪɢɹɦɤɢ ɞɥɹ 
ɪɚɛɨɬɵ ɫɜɚɪɳɢɤɨɜ. ɉɪɢ ɦɨɧɬɚɠɟ ɝɚɡɨɩɪɨɜɨɞɚ ɞɨɥɠɟɧ ɛɵɬɶ ɩɨɫɬɨɹɧɧɵɣ 
ɩɨɨɩɟɪɚɰɢɨɧɧɵɣ ɤɨɧɬɪɨɥɶ ɫɨ ɫɬɨɪɨɧɵ ɡɚɤɚɡɱɢɤɚ. ɋɜɚɪɳɢɤɢ ɧɚ ɦɨɧɬɚɠɟ ɞɨɥɠɧɵ 
ɢɦɟɬɶ ɞɨɩɭɫɤ ɢ ɥɢɱɧɨɟ ɤɥɟɣɦɨ. 

ɉɪɨɜɨɞɢɬɫɹ ɝɚɦɦɨɝɪɚɮɢɹ 5%  ɩɨɜɨɪɨɬɧɵɯ ɫɬɵɤɨɜ ɢ ɧɟɩɨɜɨɪɨɬɧɵɯ ɫɬɵɤɨɜ. 
ɇɚ ɫɬɵɤɚɯ ȽɊɍ ɩɪɨɢɡɜɨɞɢɬɫɹ 100% ɩɪɨɫɜɟɬɤɚ. 

 
 
8.4 ɉɪɟɞɜɚɪɢɬɟɥɶɧɨɟ ɢɫɩɵɬɚɧɢɟ ɝɚɡɨɩɪɨɜɨɞɚ 
 
ɉɪɟɞɜɚɪɢɬɟɥɶɧɨɟ ɢɫɩɵɬɚɧɢɟ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɞɨɫɬɭɩɧɵɯ ɨɫɦɨɬɪɭ ɜ 

ɪɚɛɨɱɟɦ ɫɨɫɬɨɹɧɢɢ ɢɥɢ ɩɨɞɥɟɠɚɳɢɯ ɜ ɩɪɨɰɟɫɫɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɧɟɦɟɞɥɟɧɧɨɣ 
ɡɚɫɵɩɤɟ (ɩɪɨɢɡɜɨɞɫɬɜɨ ɪɚɛɨɬ ɜ ɡɢɦɧɟɟ ɜɪɟɦɹ, ɜ ɫɬɟɫɧɟɧɧɵɯ ɭɫɥɨɜɢɹɯ) ɩɪɢ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ ɨɛɨɫɧɨɜɚɧɢɢ ɜ ɩɪɨɟɤɬɚɯ, ɞɨɩɭɫɤɚɟɬɫɹ ɧɟ ɩɪɨɢɡɜɨɞɢɬɶ. 

ɋɨɝɥɚɫɧɨ ɋɉ 62.13330.2011 ɩɟɪɟɞ ɢɫɩɵɬɚɧɢɟɦ ɧɚ ɩɪɨɱɧɨɫɬɶ ɢ 
ɝɟɪɦɟɬɢɱɧɨɫɬɶ ɡɚɤɨɧɱɟɧɧɵɯ ɫɬɪɨɢɬɟɥɶɫɬɜɨɦ ɧɚɪɭɠɧɵɯ ɝɚɡɨɩɪɨɜɨɞɨɜ ɫɥɟɞɭɟɬ 
ɩɪɨɢɡɜɨɞɢɬɶ ɩɪɨɞɭɜɤɭ ɫ ɰɟɥɶɸ ɨɱɢɫɬɤɢ ɢɯ ɜɧɭɬɪɟɧɧɟɣ ɩɨɥɨɫɬɢ. ɋɩɨɫɨɛ 
ɩɪɨɞɭɜɤɢ ɞɨɥɠɟɧ ɨɩɪɟɞɟɥɹɬɶɫɹ ɩɪɨɟɤɬɨɦ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ.  

Ɂɚɬɟɦ ɩɪɨɢɡɜɨɞɹɬ ɢɫɩɵɬɚɧɢɟ ɝɚɡɨɩɪɨɜɨɞɚ ɧɚ ɩɪɨɱɧɨɫɬɶ ɞɚɜɥɟɧɢɟɦ 3 
ɤɝɫ/ɫɦ2 ɜ ɬɟɱɟɧɢɟ 1 ɱɚɫɚ, ɡɚɬɟɦ ɞɚɜɥɟɧɢɟ ɫɧɢɠɚɸɬ ɞɨ 1 ɤɝɫ/ɫɦ2 ɢ ɜɵɞɟɪɠɢɜɚɸɬ 
ɜ ɬɟɱɟɧɢɟ ɫɭɬɨɤ-  ɢɫɩɵɬɚɧɢɟ ɧɚ ɩɥɨɬɧɨɫɬɶ. ɉɨɞ ɷɬɢɦ ɞɚɜɥɟɧɢɟɦ ɨɫɦɚɬɪɢɜɚɸɬ 
ɫɜɚɪɧɵɟ ɫɬɵɤɢ ɢ ɚɪɦɚɬɭɪɭ, ɭɫɬɪɚɧɹɸɬ ɭɬɟɱɤɢ. ɉɨɫɥɟ ɢɫɩɵɬɚɧɢɹ ɩɪɢɫɬɭɩɚɸɬ ɤ 
ɢɡɨɥɹɰɢɢ ɫɬɵɤɨɜ. 

ɂɫɩɵɬɚɧɢɹ ɧɚ ɩɪɨɱɧɨɫɬɶ ɢ ɝɟɪɦɟɬɢɱɧɨɫɬɶ ɝɚɡɨɩɪɨɜɨɞɨɜ ɞɨɥɠɧɚ ɩɪɨɜɨɞɢɬɶ 
ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɚɹ ɨɪɝɚɧɢɡɚɰɢɹ ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɩɪɟɞɫɬɚɜɢɬɟɥɹ ɝɚɡɨɜɨɝɨ 
ɯɨɡɹɣɫɬɜɚ. Ⱦɨɩɭɫɤɚɟɬɫɹ ɩɪɨɜɟɞɟɧɢɟ ɢɫɩɵɬɚɧɢɣ ɧɚ ɩɪɨɱɧɨɫɬɶ ɛɟɡ ɭɱɚɫɬɢɹ 
ɩɪɟɞɫɬɚɜɢɬɟɥɹ ɝɚɡɨɜɨɝɨ ɯɨɡɹɣɫɬɜɚ ɩɨ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ ɧɢɦ. 

Ɋɟɡɭɥɶɬɚɬɵ ɢɫɩɵɬɚɧɢɣ ɫɥɟɞɭɟɬ ɨɮɨɪɦɥɹɬɶ ɡɚɩɢɫɶɸ ɜ ɫɬɪɨɢɬɟɥɶɧɨɦ 
ɩɚɫɩɨɪɬɟ. 
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ɉɨɞ ɷɬɢɦ ɞɚɜɥɟɧɢɟɦ ɨɫɦɚɬɪɢɜɚɸɬ ɫɜɚɪɧɵɟ ɫɬɵɤɢ ɢ ɚɪɦɚɬɭɪɭ, ɭɫɬɪɚɧɹɸɬ 
ɭɬɟɱɤɢ. ɉɨɫɥɟ ɢɫɩɵɬɚɧɢɹ ɩɪɢɫɬɭɩɚɸɬ ɤ ɢɡɨɥɹɰɢɢ ɫɬɵɤɨɜ. ɋɯɟɦɚ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɢɫɩɵɬɚɬɟɥɶɧɨɝɨ ɭɱɚɫɬɤɚ ɬɪɭɛɨɩɪɨɜɨɞɚ ɞɥɹ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɢɫɩɵɬɚɧɢɹ 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 8.3. 

 

 
 

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

ɞɥɹ ɜɵɩɭɫɤɚ ɜɨɞɵ ɜ ɦɟɪɧɵɣ ɫɨɫɭɞ Ȼ 
 
Ɋɢɫɭɧɨɤ 8.3 – ɋɯɟɦɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢɫɩɵɬɚɬɟɥɶɧɨɝɨ ɭɱɚɫɬɤɚ ɬɪɭɛɨɩɪɨɜɨɞɚ ɞɥɹ 

ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɢɫɩɵɬɚɧɢɹ 
 

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

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

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

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

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

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

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

ɂɫɩɵɬɚɧɢɟ ɪɟɡɟɪɜɭɚɪɨɜ ɧɚ ɩɥɨɬɧɨɫɬɶ ɜɨɡɞɭɯɨɦ ɞɨɩɭɫɤɚɟɬɫɹ ɩɨɫɥɟ 
ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɢɫɩɵɬɚɧɢɹ ɢɯ. 

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

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

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

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

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

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

ɞɟɥɚɸɬ ɩɪɢɫɵɩɤɭ ɝɚɡɨɩɪɨɜɨɞɚ ɦɹɝɤɢɦ ɝɪɭɧɬɨɦ ɧɚ ɜɵɫɨɬɭ 10 ɫɦ ɨɬ ɜɟɪɯɚ ɬɪɭɛɵ. 
Ɉɫɬɚɥɶɧɚɹ ɡɚɫɵɩɤɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɛɭɥɶɞɨɡɟɪɨɦ ɦɚɪɤɢ Ⱦ-492Ⱥ ɫ ɩɨɫɥɟɞɭɸɳɢɦ 
ɭɩɥɨɬɧɟɧɢɟɦ ɝɪɭɧɬɚ ɤɚɬɤɚɦɢ ɦɚɪɤɢ Ⱦɍ-8ȼ. ȼɨɫɫɬɚɧɚɜɥɢɜɚɸɬ ɪɚɫɬɢɬɟɥɶɧɵɣ 
ɫɥɨɣ. 

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

 
8.8 Ɉɤɨɧɱɚɬɟɥɶɧɨɟ ɢɫɩɵɬɚɧɢɟ ɝɚɡɨɩɪɨɜɨɞɚ 
 
ɂɫɩɵɬɚɧɢɹ ɧɚ ɩɪɨɱɧɨɫɬɶ ɢ ɩɥɨɬɧɨɫɬɶ ɝɚɡɨɩɪɨɜɨɞɚ (ɪɢɫɭɧɨɤ 8.4) ɞɨɥɠɧɵ 

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

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

 

 
Ɋɢɫɭɧɨɤ 8.4 – ɂɫɩɵɬɚɧɢɟ ɝɚɡɨɩɪɨɜɨɞɚ 

 
 
8.9 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɛɴɟɦɚ ɡɟɦɥяɧɵɯ ɪɚɛɨɬ 

 

Ƚɥɭɛɢɧɚ ɬɪɚɧɲɟɢ, ɦ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
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H=h+dɫɪ+ɫ, (8.1) 
 

ɝɞɟ h – ɝɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɝɚɡɨɩɪɨɜɨɞɚ, ɦ, h=1,2 ɦ; 
      dcp – ɫɪɟɞɧɢɣ ɞɢɚɦɟɬɪ ɝɚɡɨɩɪɨɜɨɞɚ, ɦ; 
      ɫ – ɬɨɥɳɢɧɚ ɩɨɞɭɲɤɢ ɩɨɞ ɝɚɡɨɩɪɨɜɨɞ, ɫ = 0,15 ɦ. 

 
ɋɪɟɞɧɢɣ ɞɢɚɦɟɬɪ ɝɚɡɨɩɪɨɜɨɞɚ, ɦ, ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 



 


i

ii

cp l

ld
d , (8.2) 

 
ɝɞɟ di – ɞɢɚɦɟɬɪ ɭɱɚɫɬɤɚ ɝɚɡɨɩɪɨɜɨɞɚ, ɦ; 

li – ɞɥɢɧɚ ɭɱɚɫɬɤɚ, ɦ. 
 

мм52
14040602040

140604057604820384033





ɫɪd , 

H=1,2+0,052+0,15=1,4 ɦ. 
Ɉɛɴɟɦ, ɪɚɡɪɚɛɨɬɚɧɧɵɣ ɛɭɥɶɞɨɡɟɪɨɦ, ɦ3, ɧɚɣɞɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 

23,0/  ɩɝɛɭɥ LV ,
 

(8.3) 

 
ɝɞɟ Lɝ/ɩ– ɞɥɢɧɚ ɝɚɡɨɩɪɨɜɨɞɚ, ɦ. 
 

6223,0300 ɛɭɥV ɦ3, 

 

 

Ɉɛɴɟɦ ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɨɣ ɪɚɡɪɚɛɨɬɤɢ ɝɪɭɧɬɚ ɜ ɬɪɚɧɲɟɟ, ɦ3, ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɩɨ ɮɨɪɦɭɥɟ 

 

 ɧɟɞɨɛɩɝɦɟх ɋНВɚ
LV 




2/ ,
 

(8.4) 

 
ɝɞɟ Lɝ/ɩ– ɞɥɢɧɚ ɝɚɡɨɩɪɨɜɨɞɚ, ɦ.; 

 ɚ – ɲɢɪɢɧɚ ɬɪɚɧɲɟɢ ɫɜɟɪɯɭ, ɦ.; 
 ȼ – ɲɢɪɢɧɚ ɬɪɚɧɲɟɢ ɫɧɢɡɭ, ɦ.; 
 Н – ɝɥɭɛɢɧɚ ɬɪɚɧɲɟɢ, ɦ.; 
 ɋɧɟɞɨɛ- ɞɨɩɭɫɬɢɦɵɣ ɧɟɞɨɛɨɪ ɝɪɭɧɬɚ, ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɝɪɭɧɬɚ ɷɤɫɤɚɜɚɬɨɪɨɦ 

«ɨɛɪɚɬɧɚɹ ɥɨɩɚɬɚ» ɋɧɟɞɨɛ=0,15ɦ.  
 

Vɦɟх=300‧,+,ଶ ‧(1,4-0,15)=225 , ɦ3. 
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Ɉɛɴɟɦ ɝɪɭɧɬɚ ɩɨ ɪɭɱɧɨɣ ɞɨɪɚɛɨɬɤɟ (ɩɨɞɱɢɫɬɤɢ) ɬɪɚɧɲɟɢ, ɦ3, ɧɚɣɞɟɦ ɩɨ 
ɮɨɪɦɭɥɟ 

 

ɧɟɞɨɛɩɝɞɨɪ ɋɚLV  / ,
 

(8.5) 
 

ɝɞɟ Lɝ/ɩ– ɞɥɢɧɚ ɝɚɡɨɩɪɨɜɨɞɚ, ɦ.; 
ɚ – ɲɢɪɢɧɚ ɬɪɚɧɲɟɢ ɫɜɟɪɯɭ, ɦ.; 
ɋɧɟɞɨɛ- ɞɨɩɭɫɬɢɦɵɣ ɧɟɞɨɛɨɪ ɝɪɭɧɬɚ, ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɝɪɭɧɬɚ ɷɤɫɤɚɜɚɬɨɪɨɦ 

«ɨɛɪɚɬɧɚɹ ɥɨɩɚɬɚ» ɋɧɟɞɨɛ=0,15 ɦ. 
 

2715,06,0300 ɞɨɪV ɦ3. 

 
Ɉɛɴɟɦ ɝɪɭɧɬɚ ɧɚ ɭɫɬɪɨɣɫɬɜɨ ɨɫɧɨɜɚɧɢɹ (ɜɪɭɱɧɭɸ), ɦ3, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ 
 

1,0/  ɚLV ɩɝɨɫɧ ,
 

(8.6) 
 

ɝɞɟ Lɝ/ɩ– ɞɥɢɧɚ ɝɚɡɨɩɪɨɜɨɞɚ, ɦ.; 
ɚ – ɲɢɪɢɧɚ ɬɪɚɧɲɟɢ ɫɜɟɪɯɭ, ɦ. 
 

181,06,0300 ɨɫɧV ɦ3. 

 
Ɉɛɴɟɦ ɬɪɚɧɲɟɢ, ɦ3, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 
Vɬɪ= Lɝ/ɩ ‧a ‧ H,

 
(8.7) 

  
ɝɞɟ Lɝ/ɩ– ɞɥɢɧɚ ɝɚɡɨɩɪɨɜɨɞɚ, ɦ.; 

ɚ – ɲɢɪɢɧɚ ɬɪɚɧɲɟɢ ɫɜɟɪɯɭ, ɦ.; 
Н – ɝɥɭɛɢɧɚ ɬɪɚɧɲɟɢ, ɦ. 
 

Vɬɪ= 300 ‧0,6 ‧ 1,4=252 ɦ3. 
 

Ɉɛɴɟɦ ɬɪɭɛ, ɦ3, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

Vɬɪɭɛ=
𝜋ௗ˔మ˓ସ  ‧ Lɝ/ɩ , 

(8.8) 

  

ɝɞɟ ɫɪd - ɫɪɟɞɧɢɣ ɞɢɚɦɟɬɪ, ɦɦ.; 
Lɝ/ɩ– ɞɥɢɧɚ ɝɚɡɨɩɪɨɜɨɞɚ, ɦ. 
 

6,0300
4

052,014,3 2




ɬɪɭɛV ɦ3. 
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Ɉɛɳɢɣ ɨɛɴɟɦ ɡɚɫɵɩɤɢ, ɦ3, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 
V= (Vɬɪ- Vɬɪɭɛ) ‧(1-К2), (8.9) 

  

ɝɞɟ К2 – ɤɨɷɮɮɢɰɢɟɧɬ,ɪɚɜɧɵɣ 5%; 
ɬɪɭɛV - ɨɛɴɟɦ ɬɪɭɛ,ɦ3; 

ɬɪV - Ɉɛɴɟɦ ɬɪɚɧɲɟɢ, ɦ3. 

 
V=(252-0,6)‧(1-0,05)=238,8 ɦ3. 

 
8.10 ȼɵɛɨɪ ɤɨɦɩɥɟɤɬɚ ɦɚɲɢɧ ɢ ɦɟɯɚɧɢɡɦɨɜ 

 
Ⱦɥɹ ɪɚɡɪɚɛɨɬɤɢ ɬɪɚɧɲɟɢ ɩɪɢɧɹɬ ɷɤɫɤɚɜɚɬɨɪ – ȿɄ-12-10.  
Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
- ɞɜɢɝɚɬɟɥɶ – Ⱦ-243; 
- ɦɨɳɧɨɫɬɶ -  81 ɤȼɬ;  
- ɟɦɤɨɫɬɶ ɤɨɜɲɚ – 0,65ɦ3; 
- ɲɢɪɢɧɚ ɤɨɜɲɚ – 0,5 ɦ; 
- ɯɨɞ – ɝɭɫɟɧɢɱɧɵɣ; 
- ɦɚɫɫɚ – 12,5 ɬ; 
- ɫɤɨɪɨɫɬɶ ɩɟɪɟɞɜɢɠɟɧɢɹ – 20 ɤɦ/ɱ; 
- ɧɚɢɛɨɥɶɲɚɹ ɝɥɭɛɢɧɚ ɤɨɩɚɧɢɹ – 5,08 ɦ; 
- ɧɚɢɛɨɥɶɲɚɹ ɜɵɫɨɬɚ ɜɵɝɪɭɡɤɢ – 6,5 ɦ. 
Ɋɚɡɪɚɛɨɬɤɚ ɬɪɚɧɲɟɢ ɷɤɫɤɚɜɚɬɨɪɨɦ ɢɡɨɛɪɚɠɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 9.4. 
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Ɋɢɫɭɧɨɤ 8.5 – Ɋɚɡɪɚɛɨɬɤɚ ɬɪɚɧɲɟɣ ɷɤɫɤɚɜɚɬɨɪɨɦ 
 

ȼ ɤɨɦɩɥɟɤɫɟ ɫ ɷɤɫɤɚɜɚɬɨɪɨɦ ȿɄ-12-10 ɩɪɢɧɢɦɚɟɦ ɛɭɥɶɞɨɡɟɪ ɦɚɪɤɢ Ⱦ-492Ⱥ 
ɧɚ ɛɚɡɟ ɬɪɚɤɬɨɪɚ Ɍ-100Ɇ. 

Ɍɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɛɭɥɶɞɨɡɟɪɚ: 
- ɲɢɪɢɧɚ ɨɬɜɚɥɚ – 3,94 ɦ; 
- ɜɵɫɨɬɚ ɨɬɜɚɥɚ – 1,1 ɦ; 
- ɭɝɨɥ ɪɟɡɚɧɢɹ - 50-600; 
- ɧɚɢɛɨɥɶɲɟɟ ɡɚɝɥɭɛɥɟɧɢɟ – 1 ɦ;  
- ɩɨɞɴɟɦ ɨɬɜɚɥɚ – 1,1 ɦ;  
- ɦɚɫɫɚ – 14 ɬ. 

 
Ɍɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɚɜɬɨɤɪɚɧɚ ɦɚɪɤɢ Ʉɋ-1562Ⱥ: 
Ɋɚɫɱɟɬɧɵɣ ɜɵɥɟɬ ɫɬɪɟɥɵ ɩɪɢ ɦɨɧɬɚɠɟ ɪɟɡɟɪɜɭɚɪɨɜ ɨɪɢɟɧɬɢɪɨɜɨɱɧɨ ɪɚɜɟɧ 

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

 

 
 

Ɋɢɫɭɧɨɤ 8.6 – Ⱥɜɬɨɤɪɚɧ ɦɚɪɤɢ Ʉɋ-1562Ⱥ 
 
Ʌɢɲɧɢɣ ɝɪɭɧɬ ɜɵɜɨɡɹɬ ɧɚ ɫɚɦɨɫɜɚɥɚɯ. 
Ɍɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɚɦɨɫɜɚɥɚ ɆȺɁ-503:  
- ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ – 7 ɬ; 
- ɝɚɛɚɪɢɬɵ – 5920x2500x2700 ɦɦ; 
- ɜɟɫ ɜ ɫɧɚɪɹɠɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ – 6,75 ɬ;  
- ɟɦɤɨɫɬɶ ɤɭɡɨɜɚ – 4,0 ɦ; 
- ɫɤɨɪɨɫɬɶ – 80 ɤɦ/ɱ. 
 
ɋɚɦɨɫɜɚɥ ɆȺɁ-503 ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 8.5. 
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Ɋɢɫɭɧɨɤ 8.7 – ɋɚɦɨɫɜɚɥ ɆȺɁ-503 
 

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɛɨɪɬɨɜɨɝɨ ɚɜɬɨɦɨɛɢɥɹ: 
- ɦɚɪɤɚ – ɁɂɅ 130-76; 
- ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ – 6 ɬ; 
- ɝɚɛɚɪɢɬɵ  6675×2500×3800 ɦɦ; 
Ȼɨɪɬɨɜɨɣ ɚɜɬɨɦɨɛɢɥɶ ɁɂɅ 130-76 ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 8.4. 

 

 
Ɋɢɫɭɧɨɤ 8.8 – Ȼɨɪɬɨɜɨɣ ɚɜɬɨɦɨɛɢɥɶ ɁɂɅ 130-76 

 
Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɚɬɤɚ ɦɚɪɤɢ Ⱦɍ-8ȼ: 
- ɲɢɪɢɧɚ ɭɩɥɨɬɧɹɟɦɨɣ ɩɨɥɨɫɵ – 1,29 ɦ; 
- ɤɨɥɢɱɟɫɬɜɨ ɤɨɥɟɫ – 2 ɲɬ. 
Ⱦɢɚɦɟɬɪ ɤɨɥɟɫ: 
- ɜɟɞɭɳɟɝɨ – 1,6 ɦ; 
- ɜɟɞɨɦɨɝɨ – 1,3 ɦ. 
 

http://forumsimulytor.ucoz.com/forum/50-31-1
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ɁȺɄɅЮЧȿɇɂȿ 
 
ȼ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɨɣ ɪɚɛɨɬɟ ɧɚ ɬɟɦɭ «Ƚɚɡɨɫɧɚɛɠɟɧɢɟ ɠɢɥɨɝɨ 

ɪɚɣɨɧɚ ɢ ɈɈɈ «ɋɎȿɊȺ» ɪɚɫɫɱɢɬɚɧɚ ɝɨɞɨɜɚɹ ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɝɚɡɟ ɠɢɥɨɝɨ ɪɚɣɨɧɚ 
ɫ ɧɚɫɟɥɟɧɢɟɦ 67 793 ɱɟɥɨɜɟɤ ɫ ɩɨɦɨɳɶɸ ɭɞɟɥɶɧɵɯ ɧɨɪɦ ɩɨɬɪɟɛɥɟɧɢɹ ɝɚɡɚ.  

Ƚɨɞɨɜɨɟ ɩɨɬɪɟɛɥɟɧɢɟ ɝɚɡɚ ɫ ɭɱɟɬɨɦ ɡɚɩɚɫɚ ɫɨɫɬɚɜɢɥɨ 10 893 640 ɦ3.  
Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ ɛɵɥɢ ɜɵɩɨɥɧɟɧɵ ɫɥɟɞɭɸɳɢɟ 

ɡɚɞɚɱɢ: 
1 Ɋɚɫɱɟɬ ɱɢɫɥɟɧɧɨɫɬɢ ɧɚɫɟɥɟɧɢɹ; 
2 Ɋɚɫɱɟɬ ɝɨɞɨɜɨɝɨ ɩɨɬɪɟɛɥɟɧɢɹ ɝɚɡɚ; 
3 Ɋɚɫɱɟɬ ɝɚɡɨɧɚɩɨɥɧɢɬɟɥɶɧɨɣ ɫɬɚɧɰɢɢ;  
4 Ɋɚɫɱɟɬ ɝɪɭɩɩɨɜɵɯ ɪɟɡɟɪɜɭɚɪɧɵɯ ɭɫɬɚɧɨɜɨɤ ɫɠɢɠɟɧɧɨɝɨ ɝɚɡɚ; 
5 Ɋɚɫɱɟɬ ɜɧɭɬɪɢɞɨɦɨɜɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ; 
6 Ɋɚɫɱɟɬ ɜɧɭɬɪɢɤɜɚɪɬɚɥɶɧɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ;  
7 Ɋɚɫɱɟɬ ɜɧɭɬɪɟɧɧɟɝɨ ɝɚɡɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɤɨɬɟɥɶɧɨɣ; 
8 Ɋɚɫɱɟɬ ȽɊɍ ɢ ɝɚɡɨɩɪɨɜɨɞɚ ɞɥɹ ɤɨɬɟɥɶɧɨɣ; 
9 Ɋɚɫɫɦɨɬɪɟɧɵ ɬɟɯɧɨɥɨɝɢɢ ɜɨɡɜɟɞɟɧɢɹ ɢɧɠɟɧɟɪɧɵɯ ɫɢɫɬɟɦ; 
10  ɉɨɞɨɛɪɚɧ ɬɪɚɧɫɩɨɪɬ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɡɟɦɟɥɶɧɵɯ ɪɚɛɨɬ; 
Ɋɚɡɪɚɛɨɬɚɧɚ ɝɪɚɮɢɱɟɫɤɚɹ ɱɚɫɬɶ ɞɥɹ ɪɟɲɟɧɵɯ ɡɚɞɚɱ ɜ ɩɨɹɫɧɢɬɟɥɶɧɨɣ 

ɡɚɩɢɫɤɟ. 
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Ƚɇɋ – ɝɚɡɨɧɚɩɨɥɧɢɬɟɥɶɧɚɹ ɫɬɚɧɰɢɹ. 
ɉɁɄ – ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɨ-ɡɚɩɨɪɧɵɣ ɤɥɚɩɚɧ. 
ȽɊɍ – ɝɚɡɨɪɟɝɭɥɹɬɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ.  



61 
 

ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈȼȺɇɇɕХ ɂɋɌɈЧɇɂɄɈȼ 
 
1 ɋɇɢɉ 2.04.08-87. Ƚɚɡɨɫɧɚɛɠɟɧɢɟ. – Ɇ.: ɋɬɪɨɣɢɡɞɚɬ, 1988. – 64 ɫ. 
2 Ɋɹɛɰɟɜ ɇ. ɂ., Ʉɪɹɠɟɜ Ȼ. Ƚ. ɋɠɢɠɟɧɧɵɟ ɭɝɥɟɜɨɞɨɪɨɞɧɵɟ ɝɚɡɵ. – Ɇɨɫɤɜɚ: 

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

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

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

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

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

Ʌɟɧɢɧɝɪɚɞ: ɇɟɞɪɚ, 1990. – 762 ɫ. 
8 ɋɉ 62.13330.2011* Ƚɚɡɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɟ ɫɢɫɬɟɦɵ. Ⱥɤɬ. ɪɟɞ. ɋɇɢɉ 42-

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

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

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

ɋɬɪɨɣɢɡɞɚɬ,1982. 
12 ɉɨɪɟɰɤɢɣ Ʌ.ə., Ɋɵɛɚɤɨɜ Ɋ.Ɋ., ɋɬɨɥɩɧɟɪ ȿ.Ȼ., Ɍɚɫɫ Ɉ.Ⱥ., ɒɭɪ ɂ.Ⱥ. 

ɋɩɪɚɜɨɱɧɢɤ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɢɤɚ ɝɚɡɢɮɢɰɢɪɨɜɚɧɧɵɯ ɤɨɬɟɥɶɧɵɯ. – Ʌɟɧɢɧɝɪɚɞ: 
ɇɟɞɪɚ, 1988. – 604 ɫ. 

13 ɋɌɈ 4.2–07–2014 ɋɢɫɬɟɦɚ ɦɟɧɟɞɠɦɟɧɬɚ ɤɚɱɟɫɬɜɚ. Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ 
ɩɨɫɬɪɨɟɧɢɸ, ɢɡɥɨɠɟɧɢɸ ɢ ɨɮɨɪɦɥɟɧɢɸ ɞɨɤɭɦɟɧɬɨɜ ɭɱɟɛɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. – 
ȼɜɟɞ. 09.01.2014. – Ʉɪɚɫɧɨɹɪɫɤ : ɂɉɄ ɋɎɍ, 2014. – 60 ɫ. 
 
 

 

 

 

 

 

 

 



62 
 

ɋɉɂɋɈɄ ɅɂɌȿɊȺɌɍɊɕ 
 

1 ɋɉ 42-101-2003 Ɉɛɳɢɟ ɩɨɥɨɠɟɧɢɹ ɩɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɢ ɫɬɪɨɢɬɟɥɶɫɬɜɭ 
ɝɚɡɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɫɢɫɬɟɦ ɢɡ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɢ ɩɨɥɢɷɬɢɥɟɧɨɜɵɯ ɬɪɭɛ. Ɇ., 
Ƚɨɫɫɬɪɨɣ Ɋɨɫɫɢɢ, 2003. 

2 Ɋɹɛɰɟɜ ɇ.ɂ., Ʉɪɹɠɟɜ Ȼ.Ƚ. ɋɠɢɠɟɧɧɵɟ ɭɝɥɟɜɨɞɨɪɨɞɧɵɟ ɝɚɡɵ. – Ɇɨɫɤɜɚ: 
ɇɟɞɪɚ, 1977 – 28ɫ. 

3 Ƚɚɡɨɫɧɚɛɠɟɧɢɟ ɠɢɥɨɝɨ ɪɚɣɨɧɚ ɫɠɢɠɟɧɧɵɦɢ ɭɝɥɟɜɨɞɨɪɨɞɧɵɦɢ ɝɚɡɚɦɢ. 
Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɤ ɤɭɪɫɨɜɨɦɭ ɢ ɞɢɩɥɨɦɧɨɦɭ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɞɥɹ 
ɫɬɭɞɟɧɬɨɜ ɫɩɟɰɢɚɥɶɧɨɫɬɢ 2907-“Ɍɟɩɥɨɫɧɚɛɠɟɧɢɟ ɢ ɜɟɧɬɢɥɹɰɢɹ “/Ʉɂɋɂ – 
Ʉɪɚɫɧɨɹɪɫɤ, 1988,-36 ɫ. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



Лит Масса Масштаб

Лист 1 Листов 5

Изм.Лист № док. ДатаПодпись
Разраб.
Пров.

Н. контр.

Авласевич А.И

Авласевич А.И

ВКР-08.03.01.05

ИСЗиССхема генерального плана
газонаполнительной станции

Лазарев А.В
Газификация жилого района и

ООО«Сфера»

Схема генерального плана газонаполнительной станции

1-наполнительный цех
2-резервуар для хранения
сжиженного газа 3 шт.
3-эстакада для слива сжиженного газа из
железнодорожных цистерн
4-сливные резервуары 1 шт.
5-автоколонки 2 шт.
6-блок вспомогательтных помещений
7-автовесы
8-трансформаторная подстанция
9-резервуар для воды
10-водонапорная башня
11-генераторная
12-закрытая стоянка автомобилей
13-материальный склад

Зав.каф. Матюшенко А.И



Лит Масса Масштаб

Лист 2 Листов 5

Изм.Лист № док. ДатаПодпись
Разраб.
Пров.

Н. контр.

Авласевич А.И

Авласевич А.И

ВКР-08.03.01.05

ИСЗиС

Лазарев А.В
Газификация жилого района и

ООО«Сфера»

Разрез А-А

План на отм. +0,000

9
5
3
0

1
6
0
0

1
0
0
0

1
0
0
0

29952995

1
6
0
0

3000

1
0
0
0

1
6
0
0

1
0
0
0

Зав.каф. Матюшенко А.И



Лит Масса Масштаб

Лист 3 Листов 5

Изм.Лист № док. ДатаПодпись
Разраб.
Пров.

Н. контр.

Авласевич А.И

Авласевич А.И

ВКР-08.03.01.05

ИСЗиС

Лазарев А.В
Газификация жилого района и

ООО«Сфера»

Схема газоснабжения промышленного предприятия

PROPAN-1-1-40

Зав.каф. Матюшенко А.И



Лит Масса Масштаб

Лист 4 Листов 5

Изм.Лист № док. ДатаПодпись
Разраб.
Пров.

Н. контр.

Авласевич А.И

Авласевич А.И

ВКР-08.03.01.05

ИСЗиС

Лазарев А.В
Газификация жилого района и

ООО«Сфера»

1-битум
2-промасленая бумага
3-футляр

Футляр

1-трубка 50х30

2-отвод 90

3-кожух

Трубка контрольная

Фильтр
СУГ

Подача жидкой фазыdy15

dy25

Выход паровой фазы

Сброс на свечу

 dy15

Принципиальная схема испарителя

Зав.каф. Матюшенко А.И



Лит Масса Масштаб

Лист 5 Листов 5

Изм.Лист № док. ДатаПодпись
Разраб.
Пров.

Н. контр.

Авласевич А.И

Авласевич А.И

ВКР-08.03.01.05

ИСЗиС

Лазарев А.В
Газификация жилого района и

ООО«Сфера»

20

Г2
Г5

План котельной на отметке 0.000

Разрез 2-2

Разрез 1-1

Аксонометрическая схема
внутрикотельного газопровода

Зав.каф. Матюшенко А.И
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