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ɊȿɎȿɊȺɌ 
 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «ɋɧɚɛɠɟɧɢɟ ɠɢɥɨɝɨ ɪɚɣɨɧɚ 
ɩ. Ⱥɥɟɤɫɟɟɜɤɚ ɢ ɤɨɬɟɥɶɧɨɣ» ɜɵɩɨɥɧɟɧɚ ɧɚ 64 ɫɬɪɚɧɢɰɵ, 5 ɥɢɫɬɨɜ ɝɪɚɮɢɱɟɫɤɨɝɨ 
ɦɚɬɟɪɢɚɥɚ, 8 ɬɚɛɥɢɰ, 11 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ. 

ȽɈȾɈȼɈȿ ȽȺɁɈȼɈȿ ɉɈɌɊȿȻɅȿɇɂȿ, ȽȺɁɈɇȺɉɈɅɇɂɌȿɅɖɇȺə 
ɋɌȺɇɐɂə, ɑɂɋɅɈ ȽȺɁɈȼɕɏ ȻȺɅɅɈɇɈȼ, ȽɊɍɉɉɈȼȺə ɊȿɁȿɊȼɍȺɊɇȺə 
ɍɋɌȺɇɈȼɄȺ, ȼɇɍɌɊɂȾɈɆɈȼɈɃ ȽȺɁɈɉɊɈȼɈȾ, 
ȼɇɍɌɊɂɄȼȺɊɌȺɅɖɇɕɃ ȽȺɁɈɉɊɈȼɈȾ, ȼɇɍɌɊɂɄɈɌȿɅɖɇɕɃ ȽȺɁɈ-
ɉɊɈȼɈȾ. 

Ɉɛɴɟɤɬɨɦ ɪɚɡɪɚɛɨɬɤɢ ɹɜɥɹɟɬɫɹ ɩ. Ⱥɥɟɤɫɟɟɜɤɚ ɫ ɧɚɫɟɥɟɧɢɟɦ 79428 
ɠɢɬɟɥɟɣ. 

ɐɟɥɶ ɪɚɛɨɬɵ: Ɋɚɡɪɚɛɨɬɚɬɶ ɩɪɨɟɤɬ ɝɚɡɨɫɧɚɛɠɟɧɢɹ ɧɚɫɟɥɟɧɢɹ, 
ɤɨɦɦɭɧɚɥɶɧɨ-ɛɵɬɨɜɵɯ ɢ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ ɪɚɣɨɧɚ ɫɠɢɠɟɧɧɵɦ 
ɝɚɡɨɦ. 

ȼ ɯɨɞɟ ɜɵɩɨɥɧɟɧɧɨɣ ɪɚɛɨɬɵ ɛɵɥɚ ɪɚɫɫɱɢɬɚɧɚ ɝɨɞɨɜɚɹ ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɝɚɡɟ 
ɠɢɥɨɝɨ ɦɢɤɪɨɪɚɣɨɧɚ ɩɨɦɨɳɶɸ ɭɞɟɥɶɧɵɯ ɧɨɪɦ ɩɨɬɪɟɛɥɟɧɢɹ ɝɚɡɚ. ɉɪɨɢɡɜɟɞɟɧ 
ɪɚɫɱɟɬ ɝɚɡɨɧɚɩɨɥɧɢɬɟɥɶɧɨɣ ɫɬɚɧɰɢɢ, ɪɟɡɟɪɜɭɚɪɧɨɝɨ ɩɚɪɤɚ Ƚɇɋ. Ɉɩɪɟɞɟɥɟɧɨ 
ɤɨɥɢɱɟɫɬɜɨ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɧɟɨɛɯɨɞɢɦɨɝɨ ɞɥɹ ɩɨɫɬɚɜɤɢ ɝɚɡɚ ɧɚɫɟɥɟɧɢɸ ɢ 
ɫɧɚɛɠɟɧɢɹ ɤɨɦɦɭɧɚɥɶɧɨ-ɛɵɬɨɜɵɯ ɨɛɴɟɤɬɨɜ. ɉɪɨɢɡɜɟɞɟɧ ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ 
ɪɚɫɱɟɬ ɫɢɫɬɟɦ ɝɚɡɨɫɧɚɛɠɟɧɢɹ, ɚ ɬɚɤɠɟ ɩɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɝɪɭɩɩɨɜɵɯ 
ɪɟɡɟɪɜɭɚɪɧɵɯ ɭɫɬɚɧɨɜɨɤ ɫ ɢɫɤɭɫɫɬɜɟɧɧɵɦ ɢ ɟɫɬɟɫɬɜɟɧɧɵɦ ɢɫɩɚɪɟɧɢɟɦ. 
Ɋɚɫɫɱɢɬɚɧɵ: ɜɧɭɬɪɢɞɨɦɨɜɨɣ, ɜɧɭɬɪɢɤɜɚɪɬɚɥɶɧɵɣ ɢ ɜɧɭɬɪɢɤɨɬɟɥɶɧɵɣ 
ɝɚɡɨɩɪɨɜɨɞ, ɩɨɞɨɛɪɚɧɵ ɧɟɨɛɯɨɞɢɦɵɟ ɞɢɚɦɟɬɪɵ ɬɪɭɛ ɞɥɹ ɩɪɨɤɥɚɞɤɢ. Ⱥ ɬɚɤ ɠɟ 
ɤɨɬɟɥ ɢ ɝɨɪɟɥɤɢ ɜ ɤɨɬɟɥɶɧɨɣ. ɉɪɨɢɡɜɟɞɟɧ ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɤɨɬɟɥɶɧɨɣ. 

ɋɩɪɨɟɤɬɢɪɨɜɚɧɵ: ɚɤɫɨɧɨɦɟɬɪɢɱɟɫɤɢɟ ɫɯɟɦɚ ɜɧɭɬɪɢɞɨɦɨɜɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ, 
ɫɯɟɦɚ ɜɧɭɬɪɢɤɜɚɪɬɚɥɶɧɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ, ɚ ɬɚɤɠɟ ɝɚɡɨɧɚɩɨɥɧɢɬɟɥɶɧɚɹ ɫɬɚɧɰɢɹ. 
ɉɨɤɚɡɚɧɚ ɮɭɧɤɰɢɨɧɚɥɶɧɚɹ ɫɯɟɦɚ ɢ ɝɪɭɩɩɨɜɚɹ ɪɟɡɟɪɜɭɚɪɧɚɹ ɭɫɬɚɧɨɜɤɚ. 
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ȼȼȿȾȿɇɂȿ 
 
Ɉɫɧɨɜɨɣ ɫɬɨɥɶ ɨɛɲɢɪɧɨɝɨ ɮɨɪɦɢɪɨɜɚɧɢɹ ɝɚɡɨɜɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ 

ɫɨɫɬɚɜɥɹɸɬ ɫɭɳɟɫɬɜɟɧɧɵɟ ɡɚɩɚɫɵ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ. ɋɠɢɠɟɧɧɵɟ 
ɭɝɥɟɜɨɞɨɪɨɞɧɵɟ ɝɚɡɵ ɫɨɫɬɨɹɬ ɢɡ ɩɪɟɞɟɥɶɧɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ, ɫɨɞɟɪɠɚɳɢɯ 
ɬɪɢ/ɱɟɬɵɪɟ ɚɬɨɦɚ ɭɝɥɟɪɨɞɚ: ɩɪɨɩɚɧ ɢ ɛɭɬɚɧ. ɋ ɦɚɥɵɦ ɫɨɞɟɪɠɚɧɢɟɦ ɩɪɨɱɢɯ 
ɭɝɥɟɜɨɞɨɪɨɞɨɜ. 

Ƚɚɡ – ɹɜɥɹɟɬɫɹ ɫɵɪɶёɦ ɜɵɫɨɤɨ ɜɨɫɬɪɟɛɨɜɚɧɧɵɦ ɜ ɩɪɨɢɡɜɨɞɫɬɜɚɯ ɪɚɡɧɵɯ 
ɨɬɪɚɫɥɟɣ. Ⱦɥɹ ɝɚɡɨɫɧɚɛɠɟɧɢɹ ɧɚɫɟɥёɧɧɵɯ ɩɭɧɤɬɨɜ, ɚ ɬɚɤ ɠɟ ɩɪɟɞɩɪɢɹɬɢɣ 
ɨɛɲɢɪɧɨ ɩɪɢɦɟɧɹɸɬɫɹ ɩɪɢɪɨɞɧɵɟ ɝɚɡɵ. ɉɨɦɢɦɨ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ ɜɟɫɨɦɨ 
ɢɫɩɨɥɶɡɭɸɬ ɫɠɢɠɟɧɧɵɟ ɭɝɥɟɜɨɞɨɪɨɞɧɵɟ ɝɚɡɵ. Ƚɚɡɵ ɩɪɢɦɟɧɹɸɬɫɹ ɜ ɤɚɱɟɫɬɜɟ 
ɬɨɩɥɢɜɚ ɜ ɤɨɦɦɭɧɚɥɶɧɨ-ɛɵɬɨɜɵɯ ɫɮɟɪɚɯ, ɯɨɡɹɣɫɬɜɟ, ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɢ ɤɚɤ 
ɫɵɪɶɟ ɜ ɯɢɦɢɱɟɫɤɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. ɒɢɪɨɤɨ ɩɪɢɦɟɧɹɸɬɫɹ ɝɚɡɵ ɞɥɹ ɨɛɠɢɝɚ ɢ 
ɡɚɤɚɥɤɢ ɝɥɢɧɨɫɨɞɟɪɠɚɳɟɣ ɢ ɞɪɭɝɨɣ ɩɪɨɞɭɤɰɢɢ. ȼ ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɨɣ 
ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ - ɞɥɹ ɨɬɨɩɥɟɧɢɹ ɬɟɪɦɢɱɟɫɤɢɯ ɢ ɩɥɚɜɢɥɶɧɵɯ ɩɟɱɟɣ, ɩɪɨɤɚɬɧɵɯ 
ɢ ɤɭɡɧɟɱɧɵɯ ɫɬɚɧɤɨɜ.  

ɉɪɢ ɧɨɪɦɚɥɶɧɨɦ ɚɬɦɨɫɮɟɪɧɨɦ ɞɚɜɥɟɧɢɢ ɫɠɢɠɟɧɧɵɟ ɝɚɡɵ ɢɫɩɚɪɹɸɬɫɹ ɢ 
ɜ ɷɬɨɦ ɜɢɞɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɨɬɪɟɛɢɬɟɥɹɦɢ, ɟɫɥɢ ɩɨɜɵɫɢɬɶ ɞɚɜɥɟɧɢɟ ɢɥɢ ɠɟ 
ɫɧɢɡɢɬɶ ɬɟɦɩɟɪɚɬɭɪɭ ɩɪɨɢɫɯɨɞɢɬ ɤɨɧɞɟɧɫɚɰɢɹ ɜ ɠɢɞɤɨɟ ɫɨɫɬɨɹɧɢɟ ɢ ɜ ɬɚɤɨɦ 
ɜɢɞɟ ɩɪɨɢɡɜɨɞɹɬ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɭ. 

 ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɫɠɢɠɟɧɧɵɯ ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ ɝɚɡɨɜ ɜ ɩɪɨɦɵɲɥɟɧɧɨɦ 
ɫɟɤɬɨɪɟ ɷɤɨɥɨɝɢɱɟɫɤɢ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢ ɜɵɝɨɞɧɨ. 

ɋɠɢɠɟɧɧɵɟ ɭɝɥɟɜɨɞɨɪɨɞɧɵɟ ɝɚɡɵ ɬɪɚɧɫɩɨɪɬɢɪɭɸɬɫɹ ɜ 
ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ, ɚ ɬɚɤ ɠɟ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɰɢɫɬɟɪɧɚɯ. ɏɪɚɧɹɬɫɹ ɝɚɡɵ ɜ 
ɫɨɫɬɨɹɧɢɢ ɧɚɫɵɳɟɧɢɹ ɜ ɪɟɡɟɪɜɭɚɪɚɯ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɛɵɬɶ ɪɚɡɥɢɱɧɨɝɨ ɨɛɴɟɦɚ: 
ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɫɨɫɭɞɨɜ ɧɚɯɨɞɢɬɫɹ ɠɢɞɤɚɹ ɮɚɡɚ, ɚ ɜ ɜɟɪɯɧɟɣ ɧɚɯɨɞɹɬɫɹ ɫɭɯɢɟ 
ɧɚɫɵɳɟɧɧɵɟ ɩɚɪɵ. 

Ɉɫɧɨɜɧɵɟ ɫɜɨɣɫɬɜɚ ɩɪɨɩɚɧ-ɛɭɬɚɧɨɜɨɣ ɫɦɟɫɢ:  
- ɋɍȽ ɹɜɥɹɟɬɫɹ  ɧɢɡɤɨɤɢɩɹɳɟɣ ɠɢɞɤɨɫɬɶɸ, ɤɨɬɨɪɚɹ ɨɫɬɚёɬɫɹ ɠɢɞɤɨɣ ɩɨɞ 

ɞɚɜɥɟɧɢɟɦ ɫɨɛɫɬɜɟɧɧɵɯ ɧɚɫɵɳɟɧɧɵɯ ɩɚɪɨɜ; 
- ɫɠɢɠɟɧɧɵɟ ɭɝɥɟɜɨɞɨɪɨɞɧɵɟ ɝɚɡɵ ɢɦɟɸɬ ɜɵɫɨɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ 

ɬɟɩɥɨɜɨɝɨ ɪɚɫɲɢɪɟɧɢɹ, ɧɢɡɤɭɸ ɩɥɨɬɧɨɫɬɶ ɢ ɜɹɡɤɨɫɬɶ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫɨ 
ɫɜɟɬɥɵɦɢ ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ; 

- ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɟ, ɯɪɚɧɟɧɢɟ ɢ ɢɡɦɟɪɟɧɢɟ ɫɠɢɠɟɧɧɵɯ 
ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ ɝɚɡɨɜ ɜɨɡɦɨɠɧɨ ɬɨɥɶɤɨ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ  ɡɚɤɪɵɬɵɯ ɫɢɫɬɟɦ, 
ɪɚɫɫɱɢɬɚɧɧɵɯ, ɱɚɳɟ ɜɫɟɝɨ, ɧɚ ɪɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ 1,6 Ɇɩɚ;  

- ɩɟɪɟɤɚɱɢɜɚɸɳɢɟ, ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɜɨɡɦɨɠɧɨ ɬɨɥɶɤɨ ɫ 
ɩɪɢɦɟɧɟɧɢɟɦ ɫɩɟɰɢɚɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɦɚɬɟɪɢɚɥɨɜ ɢ ɬɟɯɧɨɥɨɝɢɣ; 

- ɟɫɥɢ ɩɪɢ ɟɫɬɟɫɬɜɟɧɧɨɦ ɢɫɩɚɪɟɧɢɢ ɫɦɟɫɟɣ ɛɭɬɚɧɚ ɢ ɩɪɨɩɚɧɚ - ɩɚɪɵ 
ɢɦɟɸɬ ɩɟɪɟɦɟɧɧɵɣ ɫɨɫɬɚɜ, ɩɪɢ ɢɫɤɭɫɫɬɜɟɧɧɨɦ ɢɫɩɚɪɟɧɢɢ ɫɨɫɬɚɜ ɨɞɧɨɪɨɞɟɧ; 

- ɭ ɫɠɢɠɟɧɧɵɯ ɝɚɡɨɜ ɧɟɛɨɥɶɲɢɟ ɡɧɚɱɟɧɢɹ ɧɢɠɧɟɣ ɝɪɚɧɢɰɵ ɩɪɟɞɟɥɚ 
ɜɡɪɵɜɚɟɦɨɫɬɢ (1.5-9.5%). Ƚɚɡɵ ɬɹɠɟɥɟɟ ɜɨɡɞɭɯɚ ɢ ɧɚɯɨɞɹɬɫɹ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ 
ɩɨɦɟɳɟɧɢɹ (ёɦɤɨɫɬɢ), ɬɚɦ ɜɨɡɦɨɠɧɨ ɨɛɪɚɡɨɜɚɧɢɟ ɝɚɡɨɨɛɪɚɡɧɨɣ 
ɜɡɪɵɜɨɨɩɚɫɧɨɣ ɫɦɟɫɢ ɩɪɢ ɧɟɛɨɥɶɲɢɯ ɨɛɴёɦɚɯ ɭɬɟɱɟɤ. ɉɪɢ ɡɚɬɟɤɚɧɢɢ ɜ ɜɢɞɟ 
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ɬɭɦɚɧɚ ɢɥɢ ɨɛɥɚɤɚ ɜ ɩɨɞɜɚɥɵ, ɭɫɬɪɨɣɫɬɜɚ ɤɚɧɚɥɢɡɚɰɢɢ, ɡɚɝɥɭɛɥɟɧɧɵɟ 
ɩɨɦɟɳɟɧɢɹ ɫɠɢɠɟɧɧɵɟ ɝɚɡɵ ɦɨɝɭɬ ɬɚɦ ɨɫɬɚɜɚɬɶɫɹ ɨɱɟɧɶ ɞɨɥɝɨ. 

Ƚɚɡɨɧɚɩɨɥɧɢɬɟɥɶɧɚɹ ɫɬɚɧɰɢɹ (Ƚɇɋ) – ɷɬɨ ɤɨɦɩɥɟɤɫ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ 
ɯɪɚɧɟɧɢɟ ɝɚɡɚ, ɩɪɢёɦɚ/ɨɬɩɭɫɤ ɝɚɡɚ/ɧɚɩɨɥɧɟɧɢɹ ёɦɤɨɫɬɟɣ ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ 
ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɝɚɡɚ.  

ɑɚɳɟ Ƚɇɋ ɧɚɯɨɞɹɬɫɹ ɜɧɟ ɧɚɫɟɥёɧɧɵɯ ɩɭɧɤɬɨɜ.  
 Ɋɚɣɨɧɵ ɋɢɛɢɪɢ ɢ Ⱦɚɥɶɧɟɝɨ ȼɨɫɬɨɤɚ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɝɚɡɢɮɢɰɢɪɨɜɚɧɵ 
ɫɠɢɠɟɧɧɵɦ ɝɚɡɨɦ. Ɋɚɡɪɚɛɨɬɚɧɵ Ƚɇɋ, ɦɧɨɠɟɫɬɜɨ ɝɪɭɩɩɨɜɵɯ ɭɫɬɚɧɨɜɨɤ ɢ 
ɧɚɤɨɩɢɬɟɥɶɧɵɯ ɫɤɥɚɞɨɜ ɞɥɹ ɛɚɥɥɨɧɨɜ.  Ƚɚɡ ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɚɤ ɞɥɹ ɯɨɡɹɣɫɬɜɟɧɧɵɯ 
ɧɭɠɞ, ɬɚɤ ɢ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɚɯ. 
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1 Ɋɚɫɱɟɬ ɱɢɫɥɟɧɧɨɫɬɢ ɧɚɫɟɥɟɧɢя. 
 
ɋɨɝɥɚɫɧɨ [1], ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɝɚɡɨɩɨɬɪɟɛɥɟɧɢɹ ɬɪɟɛɭɟɬɫɹ ɡɧɚɬɶ 

ɱɢɫɥɟɧɧɨɫɬɶ ɧɚɫɟɥɟɧɢɹ ɪɚɣɨɧɚ, ɤɨɬɨɪɭɸ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 

FmN  . (1.1) 
 

ɝɞɟ ɬ -ɩɥɨɬɧɨɫɬɶ ɧɚɫɟɥɟɧɢɹ =500 ɱɟɥ/ɝɚ; 
F -ɩɥɨɳɚɞɶ ɤɜɚɪɬɚɥɚ ɜ ɝɚ. 

Ɋɚɫɱɟɬ ɱɢɫɥɟɧɧɨɫɬɢ ɧɚɫɟɥɟɧɢɹ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ 1.1. 
 

 Ɍɚɛɥɢɰɚ  1.1  -Ɋɚɫɱɟɬ ɱɢɫɥɟɧɧɨɫɬɢ ɧɚɫɟɥɟɧɢɹ 

№  ɤɜɚɪɬɚɥɚ  ɉɥɨɳɚɞɶ   ɤɜɚɪɬɚɥɚ,  ɝɚ  
ɉɥɨɬɧɨɫɬɶ  

ɧɚɫɟɥɟɧɢɹ,  ɱɟɥ/ɝɚ  
Ʉɨɥɢɱɟɫɬɜɨ  

ɩɪɨɠɢɜɚɸɳɢɯ,  ɱɟɥ  
1   7  

5 0 0 

3 500 
2  7,75 3 875 
3 7,52 3 760 
4 7,52 3 760 
5 8,05 4 025 
6 5,45 2 725 
7 6,31 3 155 
8 12,25 6 125 
9 8,05 4 025 
10 8,05 4 025 
11  8 4 000 
12 2,08 1 040 
13 2,08 1 040 
14 7,52 3 760 
15 7,52 3 760 
16 5,5 2 750 
17 3,75 1 875 
18 6,63 3 315 
19 1,95 975 
20 13,3 6 650 
21 7,7 3 850 
22 4,375 2 188 
23 5,25 2 625 
24 5,25 2 625 

 ɂɬɨɝɨ: 79 428 
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2 Ɋɚɫɱɟɬ ɝɨɞɨɜɨɝɨ ɩɨɬɪɟɛɥɟɧɢя ɝɚɡɚ. 
 
Ƚɨɞɨɜɨɟ ɝɚɡɨɩɨɬɪɟɛɥɟɧɢɟ ɜɵɱɢɫɥɹɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɧɨɪɦɚɬɢɜɨɜ ɧɚ 

ɨɤɨɧɱɚɧɢɟ ɪɚɫɱɟɬɧɨɝɨ ɩɟɪɢɨɞɚ, ɢɫɯɨɞɹ ɢɡ ɩɟɪɫɩɟɤɬɢɜɵ ɪɚɡɜɢɬɢɹ ɩɨɬɪɟɛɢɬɟɥɟɣ 
ɝɚɡɚ ɧɚɫɟɥёɧɧɨɝɨ ɩɭɧɤɬɚ. Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɠɟ ɪɚɫɱɟɬɧɨɝɨ ɩɟɪɢɨɞɚ ɭɬɜɟɪɠɞɚɸɬ 
ɢɫɯɨɞɹ ɢɡ ɩɥɚɧɚ ɩɟɪɫɩɟɤɬɢɜɧɨɝɨ ɪɚɡɜɢɬɢɹ ɧɚɫɟɥɟɧɧɨɝɨ ɩɭɧɤɬɚ. 

ȼɢɞɵ ɩɨɬɪɟɛɥɟɧɢɹ ɝɚɡɚ ɧɚɫɟɥёɧɧɵɦ ɩɭɧɤɬɨɦ ɫɝɪɭɩɩɢɪɭɸɬɫɹ ɬɚɤ: 
1) ɛɵɬɨɜɨɟ (ɩɨɬɪɟɛɥɟɧɢɟ ɝɚɡɚ ɤɜɚɪɬɢɪɚɦɢ); 
2) ɤɨɦɦɭɧɚɥɶɧɵɦɢ/ɨɛɳɟɫɬɜɟɧɧɵɦɢ ɩɪɟɞɩɪɢɹɬɢɹɦɢ; 
3) ɨɬɨɩɥɟɧɢɟ; 
4) ɩɪɨɦɵɲɥɟɧɧɵɦɢ ɩɪɟɞɩɪɢɹɬɢɹɦɢ. 
Ɂɚɬɪɚɬɵ ɧɚ ɨɬɨɩɥɟɧɢɟ ɢ ɩɪɨɦɵɲɥɟɧɧɨɟ ɩɨɬɪɟɛɥɟɧɢɟ ɜ ɛɚɥɚɧɫɟ 

ɩɨɬɪɟɛɥɟɧɢɹ ɝɚɡɚ, ɫɨɫɬɚɜɥɹɟɦɨɦ ɞɥɹ ɫɠɢɠɟɧɧɨɝɨ ɝɚɡɚ, ɱɚɳɟ ɜɫɟɝɨ ɧɟ 
ɭɱɢɬɵɜɚɸɬɫɹ. 

Ɋɚɫɱёɬ ɤɨɥ-ɜɚ ɠɢɬɟɥɟɣ, ɱɟɥ., ɢɫɩɨɥɶɡɭɸɳɢɯ ɝɚɡ ɞɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɩɢɳɢ: 
 

Nxn
x

 . ( 2.1 )  

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

 
Ʉɨɥɢɱɟɫɬɜɨ ɠɢɬɟɥɟɣ, ɱɟɥɨɜɟɤ, ɢɫɩɨɥɶɡɭɸɳɢɯ ɝɚɡ ɧɚ ɝɨɪɹɱɟɟ 

ɜɨɞɨɫɧɚɛɠɟɧɢɟ, ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ 
 

Nɭɩ
ɭ

 . ( 2.2 )  

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

ɇɢɡɲɭɸ ɦɚɫɫɨɜɭɸ ɬɟɩɥɨɬɭ ɫɝɨɪɚɧɢɹ ɜ ɤȾɠ/ɤɝ, ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ 
 

Ɋ

ȻɍɌНȻɍɌ

Ɋ

ɉɊНɉɊ

Ɋ

Н
QКQКQ

)()(
 . ( 2.3 ) 

 
ɝɞɟ КɉɊ ɢ КȻɍɌ – ɞɨɥɹ ɩɪɨɩɚɧɚ ɢ ɛɭɬɚɧɚ, КɉɊ = 0,80, КȻɍɌ = 0,20; 

Н

ɉɊɊ
Q

)(
 ɢ  Н

ȻɍɌɊ
Q

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

Н

ɉɊɊ
Q

)(
= 46300 ɤȾɠ/ɤɝ,  Н

ȻɍɌɊ
Q

)(
= 47330 ɤȾɠ/ɤɝ. 
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0,80 46300 0,20 47330 46,506P
HQ      ɤȾɠ/ɤɝ. 

 
ɇɢɡɲɭɸ ɬɟɩɥɨɬɭ ɫɝɨɪɚɧɢɹ ɝɚɡɨɜɨɣ ɮɚɡɵ ɜ ɤȾɠ/ɦ3, ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ 
 

Ɋ

ȻɍɌНȻɍɌ

Ɋ

ɉɊНɉɊ

Ɋ

Н
QКQКQ

)()(
 .                    ( 2.4 ) 

 
ɝɞɟ  КɉɊ  ɢ  КȻɍɌ  –  ɤɚɤ ɢ (2.3); 

Н

ɉɊɊ
Q

)(
 ɢ  Н

ȻɍɌɊ
Q

)(
( ɤȾɠ/ɦ3)  -  ɧɢɡɲɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɝɚɡɨɜɨɣ ɮɚɡɵ  

Н

ɉɊɊ
Q

)(
= 91140 ɤȾɠ/ɦ3,  Н

ȻɍɌɊ
Q

)(
= 118530 ɤȾɠ/ɦ3. 

 

0,80 91140 0,20 118530 95248,5 96618P
HQ       ɤȾɠ/ɦ3. 

 
ɉɥɨɬɧɨɫɬɶ ɝɚɡɨɜɨɣ ɮɚɡɵ ɜ ɤɝ/ɦ3, ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ 
 

Ƚ

ȻɍɌȻɍɌ

Ƚ

ɉɊɉɊɝ
КК  

.    ( 2.5 ) 
 

ɝɞɟ КɉɊ ɢ КȻɍɌ – ɤɚɤ ɢ (2.3);  
     Ƚ

ɉɊ
  ɢ Ƚ

ȻɍɌ
  – ɩɥɨɬɧɨɫɬɶ ɝɚɡ ɮɚɡɵ ɩɪɨɩɚɧɚ, ɚ ɬɚɤ ɠɟ ɛɭɬɚɧɚ ɜ ɤɝ/ɦ3.  

Ƚ

ɉɊ
 = 1,872 ɤɝ/ɦ3 ɢ Ƚ

ȻɍɌ
 = 2,519 ɤɝ/ɦ3. 

 
30,80 1,872 0,20 2,519 2 ɤɝ/ɦ      . 

 
ɉɥɨɬɧɨɫɬɶ ɠɢɞɤɨɣ ɮɚɡɵ ɜ ɤɝ/ɦ3, ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ 
 

ɠ

ȻɍɌȻɍɌ

ɠ

ɉɊɉɊɠ
КК   .     ( 2.6 ) 

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

ɉɊ
  ɢ ɠ

ȻɍɌ
  – ɩɥɨɬɧɨɫɬɶ ɝɚɡ ɮɚɡɵ ɩɪɨɩɚɧɚ, ɚ ɬɚɤ ɠɟ ɛɭɬɚɧɚ ɜ ɤɝ/ɦ3. 

ɠ

ɉɊ
 = 528 ɤɝ/ɦ3, ɠ

ȻɍɌ
 = 601 ɤɝ/ɦ3. 

 
0,80 528 0,20 601 542,6       ɤɝ/ɦ3. 

 
ɉɨ ɧɨɪɦɚɬɢɜɚɦ ɪɚɫɯɨɞɨɜ ɫɨɝɥɚɫɧɨ [1] ɪɚɫɫɱɢɬɵɜɚɟɦ ɝɨɞɨɜɨɟ 

ɝɚɡɨɩɨɬɪɟɛɥɟɧɢɟ ɜɫɟɦɢ ɝɚɡɨɩɨɬɪɟɛɢɬɟɥɹɦɢ, ɭɱɢɬɵɜɚɹ ɪɟɡɟɪɜ ɦɨɳɧɨɫɬɢ Ƚɇɋ ɜ 
20%.  

Ɋɚɫɱɟɬɵ ɝɚɡɨɩɨɬɪɟɛɥɟɧɢɹ ɠɢɥɨɝɨ ɪɚɣɨɧɚ ɡɚɩɢɫɵɜɚɟɦ ɜ ɬɚɛɥɢɰɭ 2.1. 
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Ɍɚɛɥɢɰɚ 2.1 – Ɋɚɫɱɟɬ ɩɨɬɪɟɛɥɟɧɢɹ ɝɚɡɚ ɠɢɥɵɦ ɪɚɣɨɧɨɦ 

ɇɚɡɧɚɱɟɧɢɟ 
ɪɚɫɯɨɞɭɟɦɨɝɨ 

ɝɚɡɚ 

Ʉɨɥ-ɜɨ 
ɩɨɬɪɟɛɢɬɟɥɟɣ 

ɇɨɪɦɚ ɪɚɫɯɨɞɚ ɧɚ ɱɟɥ. Ɋɚɫɯɨɞ ɝɚɡɚ 

ɤȾɠ ɦ3 ɤɝ ɦ3 ɤɝ 

ɉɪɢ ɧɚɥɢɱɢɢ 
ɝɚɡɨɜɨɣ ɩɥɢɬɵ ɢ 
ɝɚɡ 
ɜɨɞɨɧɚɝɪɟɜɚɬɟɥɹ 

67 514 7 300 000 157,0 75,6 10 597 573,2 5 101 024,0 

ɉɪɢ ɧɚɥɢɱɢɢ 
ɬɨɥɶɤɨ ɝɚɡ ɩɥɢɬɵ 

3 971 2 540 000 54,6 26,3 216 904,4 104 404,5 

ɋɭɦɦɚɪɧɨɟ ɤɨɥ-
ɜɨ ɝɚɡɚ 

    10 814 477,6 5 205 428,6 

ɋɭɦɦɚɪɧɨɟ ɤɨɥ-
ɜɨ ɝɚɡɚ ɫ ɭɱɟɬɨɦ 
ɪɟɡɟɪɜɚ 

    12 977 373,1 6 246 514,3 
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3 Ɋɚɫɱɟɬ Ƚɇɋ. 
 
Ƚɚɡɨɧɚɩɨɥɧɢɬɟɥɶɧɚɹ ɫɬɚɧɰɢɹ (Ƚɇɋ) – ɷɬɨ ɤɨɦɩɥɟɤɫ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ 

ɯɪɚɧɟɧɢɟ ɝɚɡɚ, ɩɪɢёɦɚ/ɨɬɩɭɫɤ ɝɚɡɚ/ɧɚɩɨɥɧɟɧɢɹ ёɦɤɨɫɬɟɣ ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ 
ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɝɚɡɚ. 

Ƚɚɡ ɩɨɫɬɚɜɥɹɸɬ ɧɚ Ƚɇɋ ɩɨ ɬɪɭɛɨɩɪɨɜɨɞɚɦ, ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɦ ɢ 
ɚɜɬɨɬɪɚɧɫɩɨɪɬɨɦ. 

 
Ɉɫɧɚɳɟɧɢɟ Ƚɇɋ: 

1) ɋɥɢɜɧɚɹ ɀȾ ɷɫɬɚɤɚɞɚ 
2) Ɋɟɡɟɪɜɭɚɪɵ ɋɍȽ (ɫ ɪɚɡɞɟɥɶɧɵɦ ɯɪɚɧɟɧɢɟɦ ɩɪɨɩɚɧɚ ɋ3ɇ8 ɢ ɛɭɬɚɧɚ ɋ4ɇ10) 

3) ɉɨɦɟɳɟɧɢɹ ɫ ɨɛɨɪɭɞɨɜɚɧɢɟɦ (ɫɥɢɜɧɵɦ/ɧɚɥɢɜɧɵɦ/ɧɚɫɨɫɧɨ-
ɤɨɦɩɪɟɫɫɨɪɧɵɦ/ɧɚɤɨɩɢɬɟɥɶɧɵɦ) 

4) ɉɨɦɟɳɟɧɢɹ Ⱥɏɑ ɢ ɨɛɟɫɩɟɱɟɧɢɹ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ, ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɢ 
ɤɨɬɟɥɶɧɵɦɢ, ɦɚɫɬɟɪɫɤɢɦɢ ɢ ɝɚɪɚɠɚɦɢ, ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢ ɤɚɧɚɥɢɡɚɰɢɢ, ɚ 
ɬɚɤ ɠɟ ɫɜɹɡɢ. 

 
Ƚɇɋ ɋɍȽ ɨɫɭɳɟɫɬɜɥɹɸɬ ɨɩɟɪɚɰɢɢ: 

1) ɬɟɯɨɛɫɥɭɠɢɜɚɧɢɟ, ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɇɋ; 
2) ɩɟɪɟɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɟ, ɪɟɦɨɧɬ (ɪɟɡɟɪɜɭɚɪɨɜ Ƚɇɋ/ɛɚɥɥɨɧɨɜ); 
3) ɩɨɞɚɱɚ ɩɚɪɨɜɨɣ ɮɚɡɵ ɋɍȽ, ɜ ɫɢɫɬɟɦɭ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɋɍȽ. 
4) ɡɚɩɪɚɜɤɚ ɚɜɬɨɦɚɲɢɧ (ɫ ɝɚɡɨɛɚɥɥɨɧɧɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ); 
5) ɞɨɫɬɚɜɤɚ ɝɚɡɚ ɩɨɬɪɟɛɢɬɟɥɹɦ (ɜ ɝɚɡɨɜɵɯ ёɦɤɨɫɬɹɯ); 
6) ɡɚɦɟɧɭ ɛɚɥɥɨɧɨɜ; 
7) ɯɪɚɧɟɧɢɟ ɪɟɡɟɪɜɭɚɪɧɨɟ (ɩɨɞɡɟɦɧɵɟ/ɧɚɡɟɦɧɵɟ); 
8) ɩɪɢɟɦɤɭ ɝɚɡɚ; 
9) ɫɥɢɜ ɝɚɡɚ ɜ ɪɟɡɟɪɜɭɚɪɵ; 
10) ɫɥɢɜ ɝɚɡɚ ɫ ɧɟɢɫɩɪɚɜɧɵɯ ɫɨɫɭɞɨɜ, ɚ ɬɚɤ ɠɟ ɧɟɢɫɩɚɪɢɜɲɢɯɫɹ ɨɫɬɚɬɤɨɜ; 
11) ɪɨɡɥɢɜ ɝɚɡɚ (ɩɟɪɟɞɜɢɠɧɵɟ ɪɟɡɟɪɜɭɚɪɵ/ɚɜɬɨɰɢɫɬɟɪɧɵ/ɛɚɥɥɨɧɵ); 
12) ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɭ ɝɚɡɚ (ɬɪɭɛɨɩɪɨɜɨɞ ɜɧɭɬɪɟɧɧɢɣ, ɛɚɥɥɨɧɵ); 

 
Ƚɇɋ ɩɪɨɟɤɬɢɪɭɸɬɫɹ ɜ ɫɨɝɥɚɫɧɨ ɬɪɟɛɨɜɚɧɢɹɦ [8], Ƚɨɫɝɚɡɬɟɯɧɚɞɡɨɪɚ. 
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3.1 Ɋɚɫɱɟɬ ɷɫɬɚɤɚɞɵ ɢ ɪɟɡɟɪɜɭɚɪɨɜ. 
 
ɋɍȽ ɧɚ Ƚɇɋ ɯɪɚɧɹɬɫɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɰɢɥɢɧɞɪɢɱɟɫɤɢɯ ɪɟɡɟɪɜɭɚɪɨɜ 

ɨɛɴёɦɨɦ 25- 200 ɦ3, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɧɚɞ ɡɟɦɥɟɣ ɢ ɩɨɞ ɧɟɣ, ɢɡɝɨɬɚɜɥɢɜɚɟɦɵɟ 
ɢɡ ɫɬɚɥɢ ɦɚɪɤɢ 16Ƚɋ ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ ɫɬɟɧɤɢ ɨɬ -40ɋ˚ ɞɨ +15ɋ˚, ɚ ɬɚɤ ɠɟ 
ɪɚɛɨɱɢɦ ɞɚɜɥɟɧɢɟɦ ɜ 1,8 Ɇɉɚ. ȼ ɪɟɡɟɪɜɭɚɪɚɯ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɩɨɞɝɨɬɨɜɥɟɧɵ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɨɬɜɟɪɫɬɢɹ ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɦɭɮɬ ɢ ɲɬɭɰɟɪɨɜ, ɚ 
ɬɚɤ ɠɟ ɥɚɡɨɜɵɣ ɢ ɫɜɟɬɨɜɨɣ ɥɸɤ ɢ ɢɦɟɟɬ ɤɚɤ ɦɢɧɢɦɭɦ 2 ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɯ 
ɤɥɚɩɚɧɚ. 

Ɉɩɪɟɞɟɥɹɟɦ  ɧɟɨɛɯɨɞɢɦɵɣ ɨɛɴɟɦ ɪɟɡɟɪɜɭɚɪɧɨɝɨ ɩɚɪɤɚ, ɨɫɧɨɜɵɜɚɹɫɶ ɧɚ 
ɝɚɡɨɜɨɦ ɨɛɴɟɦɟ ɩɨɬɪɟɛɥɟɧɢɹ, ɡɚɩɚɫ ɪɚɫɫɱɢɬɵɜɚɹ ɧɚ 5 ɫɭɬɨɤ, ɬ.ɤ. ɪɚɫɫɬɨɹɧɢɟ 
ɦɟɠɞɭ Ƚɇɋ ɢ ɩɨɫɬɚɜɳɢɤɨɦ ɝɚɡɚ ɧɟ ɛɨɥɟɟ 500 ɤɦ. 

Ɉɛɳɢɣ ɨɛɴɟɦ ɯɪɚɧɟɧɢɹ ɝɚɡɚ ɧɚ Ƚɇɋ ɜ ɦ3, ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ 
 

ɠ

ɝɨɞ

k

nQ
V






365
. (3.1) 

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

 
6245514,3 5

365 0,9 542,6
V




 
= 175,2 ɦ3. 

 
Ʉɨɥɢɱɟɫɬɜɨ ɪɟɡɟɪɜɭɚɪɨɜ ɜ ɲɬɭɤɚɯ, ɩɪɢ ɟɞɢɧɢɱɧɨɦ ɨɛɴɟɦɟ ɪɟɡɟɪɜɭɚɪɚ ɜ 

100 ɦ3, ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ 
 

ɪ
V

Vɬ  . (3.2) 

 
 

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

 
175,2

100
ɬ  = 2 ɲɬ. 

 
Ɇɵ  ɩɪɢɧɢɦɚɟɦ 2 ɪɟɡɟɪɜɭɚɪɚ ɞɥɹ ɧɚɲɟɣ ɭɫɬɚɧɨɜɤɢ ɫ ɟɞɢɧɢɱɧɵɦ ɨɛɴɟɦɨɦ 

100 ɦ3. 
ɗɫɬɚɤɚɞɚ - ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɢɥɢ ɠɟ ɠ/ɛ ɤɨɧɫɬɪɭɤɰɢɢ ɫ ɜɵɫɨɬɨɣ ɩɪɢɦɟɪɧɨ 5 

ɦɟɬɪɨɜ, ɚ ɞɥɢɧɧɚ, ɫɤɥɚɞɵɜɚɟɬɫɹ ɢɡ ɬɪɟɛɨɜɚɧɢɣ ɩɨ ɤɨɥɢɱɟɫɬɜɭ 
ɫɥɢɜɧɵɯ/ɧɚɥɢɜɧɵɯ ɭɫɬɪɨɣɫɬɜ. ɍɫɬɪɨɣɫɬɜɚ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ ɞɜɚ ɩɚɬɪɭɛɤɚ 
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ɠɢɞɤɨɣ ɮɚɡɵ ɢ ɨɞɢɧ ɩɚɬɪɭɛɨɤ ɩɚɪɨɜɨɣ ɮɚɡɵ, ɚɩɩɚɪɚɬɭɪɭ ɨɬɤɥɸɱɟɧɢɹ, ɚ ɬɚɤ ɠɟ 
ɪɟɡɢɧɨɬɤɚɧɟɜɵɟ ɲɥɚɧɝɢ ɞɥɹ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɤ ɜɟɧɬɢɥɹɦ ɀȾ ɫɢɫɬɟɦ. ɉɨɞ 
ɷɫɬɚɤɚɞɭ ɩɨɞɜɨɞɹɬ ɬɪɭɛɨɩɪɨɜɨɞɵ ɠɢɞɤɨɣ ɢ ɩɚɪɨɜɨɣ ɮɚɡ ɋɍȽ, ɫɨɟɞɢɧёɧɧɵɟ ɜ 
ɫɜɨɸ ɨɱɟɪɟɞɶ ɫ ɬɪɭɛɨɩɪɨɜɨɞɚɦɢ ɫɬɚɧɰɢɢ. 

Ʉɨɥ-ɜɨ ɫɥɢɜɧɨ-ɧɚɥɢɜɧɵɯ ɭɫɬɪɨɣɫɬɜ ɫɤɥɚɞɵɜɚɟɬɫɹ ɠɟ ɢɫɯɨɞɹ ɢɡ ɫɭɬɨɱɧɨɝɨ 
ɨɛɟɫɩɟɱɟɧɢɹ ɫɥɢɜɚ/ɧɚɥɢɜɚ, ɢ ɢɡ ɦɟɫɹɱɧɨɝɨ ɝɪɭɡɨɨɛɨɪɨɬɚ ɢ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ 
ёɦɤɨɫɬɟɣ - ɤɨɬɨɪɵɣ ɦɵ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ:  

 

G

Q
N




360
max , (3.3) 

 
ɝɞɟ Qmax -ɦɚɤɫɢɦɚɥɶɧɵɣ ɦɟɫɹɱɧɵɣ ɝɪɭɡɨɨɛɨɪɨɬ  ɜ ɬɨɧɧɚɯ, ɬɚɛɥ. 2.1; 
       G -ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɨɞɧɨɣ ɰɢɫɬɟɪɧɵ =32,1 ɬ. 

 
6246,5

360 32,1
N 


=1 ɲɬ. 

 
ɉɪɢɧɢɦɚɟɦ ɤ ɭɫɬɚɧɨɜɤɟ 1 ɫɥɢɜɧɨ-ɧɚɥɢɜɧɨɟ ɭɫɬɪɨɣɫɬɜɨ. 
 
 
3.2 Ɋɚɫɱɟɬ ɨɬɞɟɥɟɧɢя ɧɚɩɨɥɧɟɧɢя ɛɚɥɥɨɧɨɜ. 
 
Ɉɬɞɟɥɟɧɢɹ ɧɚɩɨɥɧɟɧɢɹ ɛɚɥɥɨɧɨɜ ɨɛɨɪɭɞɭɸɬ ɩɨɫɬɚɦɢ, ɤɨɬɨɪɵɟ ɛɵɜɚɸɬ 

ɪɭɱɧɵɦɢ, ɩɨɥɭɚɜɬɨɦɚɬɢɱɟɫɤɢɦɢ, ɚɜɬɨɦɚɬɢɱɟɫɤɢɦɢ – ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ:  
200 - 500 ɛɚɥɥɨɧɨɜ – ɪɭɱɧɵɟ/ɩɨɥɭɚɜɬɨɦɚɬɢɱɟɫɤɢɟ ɩɨɫɬɵ, 
< 500 ɛɚɥɥɨɧɨɜ ɜ ɫɦɟɧɭ – ɚɜɬɨɦɚɬɢɱɟɫɤɢɟ ɩɨɫɬɵ. 
  
Ɉɩɟɪɚɰɢɢ ɧɚɩɨɥɧɢɬɟɥɶɧɨɝɨ ɨɬɞɟɥɟɧɢɹ Ƚɇɋ: 

1) ɫɥɢɜ ɧɟɢɫɩɚɪɢɜɲɢɯɫɹ ɨɫɬɚɬɤɨɜ,  
2) ɧɚɩɨɥɧɟɧɢɟ ɛɚɥɥɨɧɨɜ ɝɚɡɨɦ,  
3) ɤɨɧɬɪɨɥɶ ɧɚɩɨɥɧɟɧɢɹ ɛɚɥɥɨɧɨɜ,  
4) ɤɨɧɬɪɨɥɶ ɝɟɪɦɟɬɢɱɧɨɫɬɢ ɛɚɥɥɨɧɨɜ. 

Ʉɨɧɬɪɨɥɶ ɧɚɩɨɥɧɟɧɢɹ ɜɵɩɨɥɧɹɟɬɫɹ ɞɜɭɦɹ ɦɟɬɨɞɚɦɢ: ɨɛɴёɦɧɵɣ – ɢɡɦɟɪɟɧɢɟ 
ɨɛɴёɦɚ ɠɢɞɤɨɫɬɢ ɢ ɜɟɫɨɜɨɣ - ɜɡɜɟɲɢɜɚɧɢɟ. 
Ɋɭɱɧɨɣ ɢ ɩɨɥɭɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɫɩɨɫɨɛ: ɛɚɥɥɨɧɵ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɧɚ ɪɚɦɩɭ, 
ɩɨɞɥɟ ɤɨɬɨɪɨɣ ɫɦɨɧɬɢɪɨɜɚɧɵ ɭɫɬɚɧɨɜɤɢ ɜɡɜɟɲɢɜɚɧɢɹ. ɉɨɞɤɥɸɱɢɜ ɫ ɩɨɦɨɳɶɸ 
ɫɬɪɭɛɰɢɧɵ, ɢɥɢ ɠɟ ɧɚɩɨɥɧɢɬɟɥɶɧɨɣ ɝɨɥɨɜɤɢ, ɲɥɚɧɝ ɤ ɛɚɥɥɨɧɭ – ɜɡɜɟɲɢɜɚɸɬ 
ɛɚɥɥɨɧ ɢ ɞɨɛɚɜɥɹɸɬ ɦɚɫɫɭ ɝɚɡɚ – ɩɨɫɥɟ ɱɟɝɨ ɡɚɥɢɜɚɸɬ ɝɚɡ. Ɂɚɤɨɧɱɢɜ ɡɚɩɪɚɜɤɭ 
ɛɚɥɥɨɧɚ, ɩɪɨɜɟɪɹɸɬ ɦɚɫɫɭ ɛɚɥɥɨɧɚ ɢ ɝɟɪɦɟɬɢɱɧɨɫɬɶ. ɍɫɬɚɧɨɜɢɜ ɡɚɝɥɭɲɤɭ  
ɨɬɤɪɵɜɚɸɬ ɢ ɡɚɤɪɵɜɚɸɬ ɜɟɧɬɢɥɶ – ɩɪɨɜɟɪɹɹ ɝɟɪɦɟɬɢɱɧɨɫɬɶ. 
 

ɇɚɩɨɥɧɹɸɬɫɹ ɛɚɥɥɨɧɵ ɟɦɤɨɫɬɶɸ 5, 12, 27, 50 ɢ 80 ɥ. 
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Ʉɨɥɢɱɟɫɬɜɨ ɛɚɥɥɨɧɨɜ, ɜ ɲɬɭɤɚɯ, ɡɚɩɨɥɧɹɟɦɵɯ ɡɚ ɫɭɬɤɢ, ɨɩɪɟɞɟɥɢɦ ɩɨ 
ɮɨɪɦɭɥɟ 

 

g

G
n ɫɭɬ . (3.4) 

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

 
Ɇɚɤɫɢɦɚɥɶɧɨɟ ɩɨɬɪɟɛɥɟɧɢɟ ɝɚɡɚ ɜ ɬ/ɫɭɬ, ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ 
 

365

kQ
G ɝɨɞ

ɫɭɬ


 . (3.5) 

 
ɝɞɟ Qɝɨɞ – ɝɨɞɨɜɨɟ ɩɨɬɪɟɛɥɟɧɢɟ ɝɚɡɚ ɜ ɬ, ɬɚɛɥɢɰɚ 2.1; 
       k – ɪɟɚɥɢɡɚɰɢɹ ɝɚɡɚ ɱɟɪɟɡ ȽȻɍ = 0,1. 
 

6245,5 0,1

365ɫɭɬ
G


 = 1,71 ɬɨɧɧ/ɫɭɬɤɢ. 

 
1,71

0,021
n  =82 ɲɬɭɤɢ. 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɤɨɥɢɱɟɫɬɜɨ ɛɚɥɥɨɧɨɜ, ɩɨɞɥɟɠɚɳɢɯ ɡɚɩɨɥɧɟɧɢɸ ɜ ɬɟɱɟɧɢɟ 

ɫɭɬɨɤ, ɫɨɫɬɚɜɢɬ 82 ɲɬ. 
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 3.3 Ɋɚɫɱɟɬ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɨ-ɡɚɩɨɪɧɵɯ ɤɥɚɩɚɧɨɜ. 
 
ɉɪɭɠɢɧɧɵɟ ɡɚɩɨɪɧɨ-ɫɛɪɨɫɧɵɟ ɤɥɚɩɚɧɵ ɬɢɩɨɜ ɉɉɄ4, ɉɉɄ4Ɋ ɧɟ 

ɞɨɩɭɫɤɚɸɬ ɩɨɜɵɲɟɧɢɹ ɞɚɜɥɟɧɢɹ ɜɧɭɬɪɢ ɪɟɡɟɪɜɭɚɪɚ ɜɵɲɟ ɱɟɦ ɞɨɩɭɫɬɢɦɨɟ. 
 
ɉɁɄ (ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɣ ɡɚɩɨɪɧɵɣ ɤɥɚɩɚɧ) – ɩɪɢ ɩɨɜɵɲɟɧɢɢ ɞɟɥɟɧɢɹ 

ɤɥɚɩɚɧ ɨɬɤɪɵɜɚɟɬɫɹ, ɚ ɩɨɫɥɟ ɫɛɪɨɫɚ ɞɚɜɥɟɧɢɹ ɞɨ ɧɟɨɛɯɨɞɢɦɨɝɨ, ɤɥɚɩɚɧ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɡɚɤɪɵɜɚɟɬɫɹ. Ɉɛɹɡɚɬɟɥɶɧɨ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɧɚ ɪɟɡɟɪɜɭɚɪɚɯ.  

 
ɉɁɄ ɫɪɚɛɚɬɵɜɚɟɬ ɜ ɫɥɭɱɚɹɯ: 

1) ɩɟɪɟɩɨɥɧɟɧɢɢ, 
2) ɩɨɜɵɲɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɠɢɞɤɨɫɬɢ, 
3) ɧɚɩɨɥɧɟɧɢɟ ɝɚɡɨɦ  ɭɩɪɭɝɨɫɬɶɸ ɩɚɪɨɜ ɜɵɲɟ ɪɚɫɱёɬɧɨɣ; 
4) ɡɚɤɚɱɤɚ ɠɢɞɤɨɣ ɮɚɡɵ ɤɨɦɩɪɟɫɫɨɪɨɦ ɜ ɩɟɪɟɩɨɥɧɟɧɧɵɣ ɪɟɡɟɪɜɭɚɪ 

ȼ ɛɨɥɶɲɟɣ ɫɬɟɩɟɧɢ ɨɩɚɫɧɵɦ ɹɜɥɹɟɬɫɹ ɧɚɝɪɟɜ ёɦɤɨɫɬɢ ɨɬɤɪɵɬɵɦ ɨɝɧɟɦ 
ɩɪɢ ɩɨɠɚɪɟ, ɬɚɤ ɤɚɤ ɪɟɡɤɨɟ ɩɨɜɵɲɟɧɢɟ ɞɚɜɥɟɧɢɹ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɟɝɨ 
ɪɚɡɪɭɲɟɧɢɸ. ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɉɁɄ ɧɚɞɨ ɩɨɞɛɢɪɚɬɶ ɫ ɬɚɤɨɣ ɩɪɨɩɭɫɤɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɶɸ, ɩɪɢ ɤɨɬɨɪɨɣ ɜ ɫɥɭɱɚɟ ɩɨɠɚɪɚ ɜɟɫɶ ɨɛɪɚɡɨɜɚɜɲɢɣɫɹ ɩɚɪ ɦɨɝ  
ɢɦɟɸɳɢɣ ɢɡɛɵɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ. 

 
ɉɪɭɠɢɧɧɵɟ ɉɁɄ ɢɦɟɸɬ ɩɪɟɢɦɭɳɟɫɬɜɚ: ɪɟɝɭɥɢɪɭɸɬɫɹ ɬɨɱɧɟɟ ɢ ɨɛɥɚɞɚɸɬ 

ɥɭɱɲɟɣ ɮɢɤɫɚɰɢɟɣ; ɭɩɪɨɳёɧɧɨɟ ɭɫɬɪɨɣɫɬɜɨ; ɤɨɦɩɚɤɬɧɵɣ ɮɨɪɦ-ɮɚɤɬɨɪ.  
 
ɉɁɄ ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶ ɬɪɟɛɨɜɚɧɢɹ: 

1) ɛɟɡɨɬɤɚɡɧɨɫɬɶ; 
2) ɞɨɫɬɚɬɨɱɧɚɹ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ; 
3) ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɡɚɤɪɵɬɢɟ ɩɨ ɞɨɫɬɢɠɟɧɢɢ ɧɨɪɦɚɥɶɧɨɝɨ ɞɚɜɥɟɧɢɹ; 
4) ɝɟɪɦɟɬɢɱɧɨɫɬɶ. 

ɉɨɪɨɝ ɫɪɚɛɚɬɵɜɚɧɢɹ ɤɥɚɩɚɧɚ ɩɪɢ ɩɨɜɵɲɟɧɢɢ ɞɚɜɥɟɧɢɹ ɜ ɪɟɡɟɪɜɭɚɪɟ 15% 
ɨɬ ɪɚɛɨɱɟɝɨ, ɜ ɫɥɭɱɚɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɞɨ 1,25Ɋp.  

 
ɉɥɨɳɚɞɶ ɩɪɨɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɤɥɚɩɚɧɚ ɜ ɦɦ2, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɚɜɢɥɚɦɢ 

ɭɫɬɪɨɣɫɬɜɚ ɢ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɨɫɭɞɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɩɨɞ ɞɚɜɥɟɧɢɟɦ, 
ɪɚɫɫɱɢɬɵɜɚɸɬ ɫɨɝɥɚɫɧɨ ɮɨɪɦɭɥɟ 

 

2/1

121
))((9,15 


ɊɊȼа

G
F

c
. (3.6) 

 
ɝɞɟ G – ɦɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɚɹ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɤɥɚɩɚɧɚ ɜ ɤɝ/ɱ; 
       а – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɝɚɡɚ ɤɥɚɩɚɧɨɦ =0,6; 
       ȼ – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɲɢɪɟɧɢɹ ɫɪɟɞɵ; 
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       Ɋ1 – ɦɚɤɫɢɦɚɥɶɧɨɟ ɢɡɛɵɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɩɟɪɟɞ ɤɥɚɩɚɧɨɦ =2,3 Ɇɩɚ; 
       Ɋ2 – ɢɡɛɵɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ ɡɚ ɤɥɚɩɚɧɨɦ =0 Ɇɉɚ; 
       ρ1 – ɩɥɨɬɧɨɫɬɶ ɝɚɡɚ ɩɪɢ Ɋ1 ɢ t1 ɜ ɤɝ/ɦ3. 

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

zɊɌ

ɌɊ

ɧ

ɧɧ






1

1

1


 , (3.7) 

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

 

9,010332333

2732300029,2
1 

 =4,64 ɤɝ/ɦ3. 

 
Ɇɚɤɫɢɦɚɥɶɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɪɟɡɟɪɜɭɚɪɚ ɜ ɤɝ/ɱ, ɨɩɪɟɞɟɥɢɦ ɩɨ 

ɮɨɪɦɭɥɟ 
 

q

ttFk
G ɠɜ

)( 
 , (3.8) 

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

 

5,1439

)60550(1482,23 G = 1168,8 ɤɝ/ɱ. 

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

ɭɫɬɪɨɣɫɬɜɚ ɫɨɫɭɞɨɜ ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ 
 








 
2

1000
D

ZDG , (3.9) 

 



17 
 

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

 
 








 
2

3
718,1431000G = 48654 ɤɝ/ɱ. 

 
 

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

48654




c
F  = 2167,4 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). 

 
1 / 24 2167,4

3,14
d

   
 

= 52,53 ɦɦ. 

 
 
ɉɨ [2] ɩɨɞɛɢɪɚɟɦ ɤɥɚɩɚɧ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɣ ɩɨɥɧɨɩɨɞɴɟɦɧɵɣ ɦɚɪɤɢ 

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

 
 
3.4 Ɋɚɫɱɟɬ ɧɚɫɨɫɧɨ-ɤɨɦɩɪɟɫɫɨɪɧɨɝɨ ɨɬɞɟɥɟɧɢя. 
 
ɇɚɫɨɫɧɨ-ɤɨɦɩɪɟɫɫɨɪɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɩɨɞɛɢɪɚɟɬɫɹ ɨɬ ɨɛɴɟɦɨɜ ɢ 

ɯɚɪɚɤɬɟɪɚ ɜɵɩɨɥɧɹɟɦɵɯ ɨɩɟɪɚɰɢɣ ɫɨ ɫɠɢɠɟɧɧɵɦɢ. 
 
ȼɵɛɨɪ ɧɚɫɨɫɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɭɱёɬɨɦ ɫɩɟɰɢɮɢɤɢ ɝɚɡɚ, ɢɡ-ɡɚ ɜɵɫɨɤɨɣ 

ɭɩɪɭɝɨɫɬɢ ɩɚɪɨɜ, ɩɪɢ ɦɚɥɨɦ ɩɨɧɢɠɟɧɢɢ ɞɚɜɥɟɧɢɹ ɧɚɱɢɧɚɟɬ ɢɫɩɚɪɹɬɶɫɹ, ɚ ɬɚɤ ɠɟ 
ɝɚɡ, ɫɪɚɜɧɢɜɚɹ ɫ ɞɪɭɝɢɦɢ ɠɢɞɤɨɫɬɹɦɢ, ɨɛɥɚɞɚɟɬ ɧɚɢɦɟɧɶɲɟɣ ɡɚɝɪɹɡɧɟɧɧɨɫɬɶɸ. 
ɍɱɢɬɵɜɚɹ ɷɬɢ ɨɫɨɛɟɧɧɨɫɬɢ, ɜɨ ɜɫɚɫɵɜɚɸɳɟɦ ɩɚɬɪɭɛɤɟ ɧɟɨɛɯɨɞɢɦɨ ɜɫё ɜɪɟɦɹ 
ɩɨɞɞɟɪɠɢɜɚɬɶ ɞɚɜɥɟɧɢɟ ɛɨɥɶɲɟ ɭɩɪɭɝɨɫɬɢ ɩɚɪɨɜ ɫɠɢɠɟɧɧɵɯ ɝɚɡɨɜ ɩɪɢ max 
ɬɟɦɩɟɪɚɬɭɪɟ ɠɢɞɤɨɫɬɢ, ɬɚɤ ɠɟ ɭɫɬɪɨɣɫɬɜɨ ɫɚɥɶɧɢɤɨɜɵɯ ɭɩɥɨɬɧɟɧɢɣ ɞɨɥɠɧɵ 
ɛɵɬɶ ɩɨɜɵɲɟɧɧɨɣ ɧɚɞɟɠɧɨɫɬɢ. ɑɚɳɟ ɜɫɟɝɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɮɥɚɧɰɟɜɵɟ 
ɫɨɟɞɢɧɟɧɢɹ ɫ ɩɚɪɨɧɢɬɨɜɵɦɢ ɩɪɨɤɥɚɞɤɚɦɢ. 
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Ɍɢɩ ɧɚɫɨɫɨɜ  ɢ ɢɯ ɱɢɫɥɨ  ɪɚɫɫɱɢɬɵɜɚɸɬ ɢɫɯɨɞɹ ɢɡ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɪɚɫɯɨɞɚ 
ɝɚɡɚ ɧɚ ɀȾ ɰɢɫɬɟɪɧɵ, ɜɤɥɸɱɚɹ ɫɥɢɜ/ɧɚɥɢɜ ɜ ɛɚɥɥɨɧɵ. 

 
Ʉɨɦɩɪɟɫɫɨɪɚ ɜɵɛɢɪɚɸɬɫɹ ɢɫɯɨɞɹ ɢɡ ɨɫɧɨɜɧɵɯ ɧɚɡɧɚɱɟɧɢɣ ɩɨ ɨɬɛɨɪɭ 

ɩɚɪɨɜ ɋɍȽ ɢɡ ɡɚɩɨɥɧɹɟɦɨɝɨ ɪɟɡɟɪɜɭɚɪɚ ɢ ɧɚɝɧɟɬɚɧɢɸ ɩɚɪɨɜ ɋɍȽ ɜ ɩɚɪɨɜɨɟ 
ɩɪɨɫɬɪɚɧɫɬɜɨ ɨɩɭɫɬɨɲɚɟɦɨɝɨ ɪɟɡɟɪɜɭɚɪɚ (ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ ɰɢɫɬɟɪɧɵ). Ɍɚɤɢɦ 
ɨɛɪɚɡɨɦ, ɞɨɫɬɢɝɚɟɬɫɹ ɩɟɪɟɞɚɜɥɢɜɚɧɢɟ ɠɢɞɤɨɣ ɮɚɡɵ ɞɥɹ ɩɨɞɚɱɢ ɤ ɧɚɫɨɫɭ. 
Ɉɩɪɟɞɟɥɹɟɬɫɹ ɱɢɫɥɨ ɤɨɦɩɪɟɫɫɨɪɨɜ ɩɨɞɚɱɢ ɨɩɵɬɧɵɦɢ ɢ ɪɚɫɱɟɬɧɵɦɢ 
ɫɜɟɞɟɧɢɹɦɢ.  

 
Ɉɩɪɟɞɟɥɟɧɢɟ ɩɨɞɚɱɢ ɜɵɛɢɪɚɟɦɨɝɨ ɤɨɦɩɪɟɫɫɨɪɚ ɪɚɫɱɟɬɧɵɦ ɩɭɬɟɦ 

ɜɵɩɨɥɧɹɸɬ ɫ ɭɱёɬɨɦ: ɩɚɪɵ (ɧɚɝɧɟɬɚɟɦɵɟ) ɋɍȽ ɢɦɟɸɬ ɬɟɦɩɟɪɚɬɭɪɭ ɜɵɲɟ 
ɠɢɞɤɨɫɬɢ, ɩɨɞɨɝɪɟɜɚɹ ɜɟɪɯɧɢɟ ɫɥɨɢ ɠɢɞɤɨɫɬɢ, ɩɪɢɜɨɞɹɬ ɤ ɟё ɢɫɩɚɪɟɧɢɸ ɢ 
ɩɨɜɵɲɟɧɢɸ ɞɚɜɥɟɧɢɹ ɜ ɪɟɡɟɪɜɭɚɪɟ. 

 
ɉɨɞɚɱɭ ɤɨɦɩɪɟɫɫɨɪɚ, ɤɝ/ɱ, ɞɥɹ ɫɥɢɜɚ 3 ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ ɰɢɫɬɟɪɧ 

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

 

2/1

1






r

PFk
G

ч
, (3.11) 

 
ɝɞɟ k1 – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɨɯɥɚɠɞɟɧɢɣ, ɪɚɜɧɵɣ 40; 
      F – ɩɨɜɟɪɯɧɨɫɬɶ ɡɟɪɤɚɥɚ ɤɨɧɞɟɧɫɚɰɢɢ, ɦ2, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 
ZDF  , (3.12) 

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

8,106,2 F = 28,08 ɦ2. 
 
ɋɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɠɢɞɤɨɫɬɢ ɜ ɫɥɢɜɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ, ɦ/ɫ, 

ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 









3600
Ɍ

ɝ

ɠ f

kV
, (3.13)  

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

 
ɉɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɦ2, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 

4

2

T

Ɍ

d
f





, (3.14) 

 
ɝɞɟ dɌ – ɞɢɚɦɟɬɪ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɦ. 

 

4

1,014,3 2
Ɍ

f  = 0,0078 ɦ2; 

 
3 51 0,8

0,0078 3600 2ɠ
  


 

= 2,16 ɦ/ɫ. 

 
 
Ƚɢɞɪɚɜɥɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɥɢɜɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɉɚ, ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɩɨ ɮɨɪɦɭɥɟ 
 

2

2






Ɍ

ɠɌ

d

l
P


 , (3.15) 

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

 
2250 542,6 2,16

0,02
0,1 2

P
 

  


= 63553ɉɚ =0,64 ɤɝɫ/ɫɦ2. 

 
 
 
 
 
ɂɫɯɨɞɹ ɢɡ ɪɚɡɧɨɫɬɢ ɭɪɨɜɧɟɣ ɚ ɬɚɤ ɠɟ ɫɤɨɪɨɫɬɧɨɝɨ ɧɚɩɨɪɚ, ɩɪɢɧɢɦɚɟɦ  

ΔɊ =2 ɤɝɫ/ɫɦ2. 
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1 / 2

40 28 2

80 2ч
G

 



= 19,85 ɤɝ/ɱ. 

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

1 / 2

40 28 2

80 1

ɫɪ

ч
G

 



= 28 ɤɝ/ɱ. 

 
Ɉɩɪɟɞɟɥɢɦ ɩɨɞɚɱɭ ɤɨɦɩɪɟɫɫɨɪɚ ɜ ɩɟɪɜɵɟ 5 ɦɢɧ. 
 

1 / 2

40 28 2

80 0,083

ɧач

ч
G

 



= 97,5 ɤɝ/ɱ. 

 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɨɞɚɱɭ ɤɨɦɩɪɟɫɫɨɪɚ ɩɪɢɦɟɦ ɧɟ ɛɨɥɟɟ 97,5ɤɝ/ɱ ɧɨ ɧɟ 

ɦɟɧɟɟ 19,85 ɤɝ/ɱ. 
 
ȼ ɭɫɬɚɧɨɜɤɭ ɩɪɢɧɢɦɚɟɦ ɞɜɚ ɤɨɦɩɪɟɫɫɨɪɚ: Ⱥȼ-22: ɩɨɞɚɱɚ 239,7ɤɝ/ɱ, ɫ 

ɞɚɜɥɟɧɢɟɦ ɜɫɚɫɵɜɚɧɢɹ 0,4Ɇɩɚ, ɫ ɞɜɢɝɚɬɟɥɟɦ 7,8ɤȼɬ, ɢ 1440 ɨɛ/ɦɢɧ, ɚ ɬɚɤ ɠɟ 
Ⱥȼ-22: ɩɨɞɚɱɚ 159ɤɝ/ɱ, ɫ ɞɚɜɥɟɧɢɟɦ ɜɫɚɫɵɜɚɧɢɹ 0,4Ɇɉɚ, ɫ ɞɜɢɝɚɬɟɥɟɦ 5,5ɤȼɬ, 
960 ɨɛ/ɦɢɧ. Ɋɟɡɟɪɜɧɵɣ ɤɨɦɩɪɟɫɫɨɪ ɫ ɩɨɞɚɱɟɣ 239,7ɤɝ/ɱ. 

 
 
3.5 Ɋɚɫɱɟɬ ɤɨɥɢɱɟɫɬɜɚ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ. 
 
Ⱦɨɫɬɚɜɤɚ ɫɠɢɠɟɧɧɵɯ ɝɚɡɨɜ ɨɬ ɡɚɜɨɞɨɜ-ɩɨɫɬɚɜɳɢɤɨɜ ɤ ɩɨɬɪɟɛɢɬɟɥɹɦ, 

ɦɟɫɬɚɦ ɯɪɚɧɟɧɢɹ ɢ ɪɚɡɞɚɱɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɫɨɫɭɞɚɯ ɧɚɯɨɞɹɳɢɯɫɹ ɩɨɞ 
ɞɚɜɥɟɧɢɟɦ. ɗɬɨ ɫɥɨɠɧɚɹ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɯɨɡɹɣɫɬɜɟɧɧɚɹ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ 
ɨɩɟɪɚɰɢɹ, ɜɤɥɸɱɚɸɳɚɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɭ ɫɠɢɠɟɧɧɵɯ ɝɚɡɨɜ ɧɚ ɞɚɥɶɧɢɟ ɢ 
ɛɥɢɠɧɢɟ (ɤɨɧɟɱɧɵɦ ɩɨɬɪɟɛɢɬɟɥɹɦ) ɪɚɫɫɬɨɹɧɢɹ ɢ ɨɩɟɪɚɰɢɢ ɨɛɪɚɛɨɬɤɢ ɝɚɡɨɜ ɧɚ 
Ƚɇɋ. 

ɂɫɯɨɞɹ ɢɡ ɨɩɵɬɚ ɷɤɫɩɥɭɚɬɚɰɢɢ, Ƚɇɋ ɧɟɨɛɯɨɞɢɦɨ ɭɤɨɦɩɥɟɤɬɨɜɵɜɚɬɶ 
ɚɜɬɨɬɪɚɧɫɩɨɪɬɨɦ ɞɥɹ ɮɨɪɫɢɪɨɜɚɧɢɹ ɝɚɡɨɫɧɚɛɠɟɧɢɹ ɧɚɫɟɥɟɧɢɹ ɢ ɤɨɦɦɭɧɚɥɶɧɨ-
ɛɵɬɨɜɵɯ ɨɛɴɟɤɬɨɜ. Ʉɨɥɢɱɟɫɬɜɨ ɟɞɢɧɢɰ ɬɟɯɧɢɤɢ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ, 
ɷɤɫɩɥɭɚɬɢɪɭɟɦɨɝɨ ɧɚ Ƚɇɋ, ɨɛɭɫɥɚɜɥɢɜɚɟɬɫɹ ɨɛɴёɦɨɦ ɬɪɚɧɫɩɨɪɬɢɪɭɟɦɨɝɨ ɝɚɡɚ, ɢ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ ɡɚ ɟɞɢɧɢɰɭ ɜɪɟɦɟɧɢ. ɉɨɞɜɢɠɧɵɣ 
ɫɨɫɬɚɜ, ɩɪɢɜɥɟɤɚɟɦɨɝɨ ɞɥɹ ɞɨɫɬɚɜɤɢ ɫɠɢɠɟɧɧɨɝɨ ɝɚɡɚ: ɚɜɬɨɦɨɛɢɥɢ,  
ɚɜɬɨɰɢɫɬɟɪɧɵ ɬɪɚɧɫɩɨɪɬɧɵɟ/ɪɚɡɞɚɬɨɱɧɵɟ. 

 
 
Ⱥɜɬɨɦɨɛɢɥɶɧɵɟ ɰɢɫɬɟɪɧɵ - ɷɬɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɰɢɥɢɧɞɪɢɱɟɫɤɢɟ ɫɨɫɭɞɵ, 

ɜ ɬɵɥɶɧɵɯ ɞɧɢɳɚɯ ɤɨɬɨɪɵɯ ɭɫɬɚɧɨɜɥɟɧ ɥɸɤ ɫ ɬɪɟɛɭɟɦɵɦɢ ɩɪɢɛɨɪɚɦɢ. 
Ɍɪɚɧɫɩɨɪɬɧɵɟ ɚɜɬɨɰɢɫɬɟɪɧɵ ɩɟɪɟɜɨɡɹɬ ɫɠɢɠɟɧɧɵɟ ɝɚɡɵ ɨɬ ɩɨɫɬɚɜɳɢɤɨɜ ɞɨ 
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ɝɚɡɨɪɚɡɞɚɬɨɱɧɵɯ ɫɬɚɧɰɢɣ, ɚ ɬɚɤ ɠɟ ɫ ɝɚɡɨɪɚɡɞɚɬɨɱɧɵɯ ɫɬɚɧɰɢɣ - ɩɨɬɪɟɛɢɬɟɥɹɦ ɢ 
ɞɨ ɝɪɭɩɩɨɜɵɯ ɭɫɬɚɧɨɜɨɤ ɫɨ (ɫɥɢɜɨɦ ɢɯ ɜ ɪɟɡɟɪɜɭɚɪɵ). Ⱥɜɬɨɰɢɫɬɟɪɧɵ 
ɞɨɫɬɚɜɥɹɸɬ ɫɠɢɠɟɧɧɵɟ ɝɚɡɵ ɩɨɬɪɟɛɢɬɟɥɸ ɫ ɪɚɡɥɢɜɤɨɣ ɝɚɡɚ ɜ ɦɚɥɵɟ ɫɨɫɭɞɵ, 
ɚɜɬɨɦɨɛɢɥɶɧɵɟ ɢ ɨɛɵɱɧɵɟ ɛɚɥɥɨɧɵ. Ƚɪɭɡɨɜɵɟ ɚɜɬɨɦɨɛɢɥɢ ɩɟɪɟɜɨɡɹɬ ɛɚɥɥɨɧɵ 
ɨɬ ɝɚɡɨɪɚɡɞɚɬɨɱɧɨɣ ɫɬɚɧɰɢɢ ɞɨ ɤɚɠɞɨɝɨ ɩɨɬɪɟɛɢɬɟɥɹ. Ⱥɜɬɨɰɢɫɬɟɪɧɵ ɠɟ 
ɧɚɩɨɥɧɹɸɬ ɢɡ ɫɩɟɰɢɚɥɶɧɵɯ ɤɨɥɨɧɨɤ.  

 
ɇɟɨɛɯɨɞɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɚɜɬɨɰɢɫɬɟɪɧ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

ɩV

V
Ⱥ

ч

cч

ɨ 
 , (3.16) 

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

 

1
2

2
t

c

l
tɩ


 , (3.17) 

 
ɝɞɟ t – ɜɪɟɦɹ ɪɚɛɨɬɵ ɜ ɫɭɬɤɢ, ɱ; 
      l – ɪɚɫɫɬɨɹɧɢɟ ɨɬ Ƚɇɋ ɞɨ ɩɨɬɪɟɛɢɬɟɥɹ, 5 ɤɦ; 
      ɫ – ɫɪɟɞɧɹɹ ɬɟɯɧɢɱɟɫɤɚɹ ɫɤɨɪɨɫɬɶ ɚɜɬɨɦɨɛɢɥɹ, 30 ɤɦ/ɱ; 
      t1 – ɜɪɟɦɹ ɩɨɝɪɭɡɤɢ-ɪɚɡɝɪɭɡɤɢ, 1 ɱ. 

 

12
30

52
8

ɩ = 4 ɪɟɣɫɚ. 

 
 
Ɋɚɫɫɱɢɬɵɜɚɟɦ ɫɪɟɞɧɟɫɭɬɨɱɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ, ɦ3/ɫɭɬ, ɩɨ ɮɨɪɦɭɥɟ 
 

365



kQ

V
c

, (3.18) 

 
ɝɞɟ Q – ɨɛɳɢɣ ɪɚɫɯɨɞ ɝɚɡɚ ɜ ɝɨɞ, ɤɝ; 
       ρ – ɩɥɨɬɧɨɫɬɶ ɠɢɞɤɨɣ ɮɚɡɵ ɝɚɡɚ, ɤɝ/ɦ3; 
       k – ɞɨɥɹ ɪɟɚɥɢɡɚɰɢɢ ɝɚɡɚ ɱɟɪɟɡ ɝɪɭɩɩɨɜɵɟ ɭɫɬɚɧɨɜɤɢ, 0,9. 
 

6245614,3 0,9

542,6 365c
V





= 28,4 ɦ3/ɫɭɬ; 
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28,4

6,2 4
ч

ɨ
Ⱥ 


= 2 ɲɬ. 

 
Ʉɨɥɢɱɟɫɬɜɨ ɡɚɩɪɚɜɨɱɧɵɯ ɤɨɥɨɧɨɤ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

rkq

G
n ɫɭɬ

k 
 , (3.19) 

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

 
ɋɭɬɨɱɧɚɹ ɪɟɚɥɢɡɚɰɢɹ ɝɚɡɚ, ɬ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

365ɫɭɬ

G k
G


 , (3.20) 

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

 
6246,5 0,9

365ɫɭɬ
G


 = 15,4 ɬ; 

 
15,4

5 0,65 8k
n 

 
= 1 ɲɬ. 

 
ɉɪɢɧɢɦɚɟɦ 1 ɤɨɥɨɧɤɭ ɞɥɹ ɡɚɩɪɚɜɤɢ ɚɜɬɨɰɢɫɬɟɪɧ. 
 
Ɉɩɪɟɞɟɥɹɟɦ ɫɪɟɞɧɢɣ ɨɛɴɟɦ ɩɟɪɟɜɨɡɨɤ, ɬ, ɨɞɧɨɣ ɦɚɲɢɧɨɣ ɬɢɩɚ «ɤɥɟɬɤɚ» ɜ 

ɫɭɬɤɢ ɩɨ ɮɨɪɦɭɥɟ 
 

nqq 
1

, (3.21) 

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

48,0
1

q =3,2 ɬ. 
 
Ɉɩɪɟɞɟɥɹɟɦ ɧɟɨɛɯɨɞɢɦɵɣ ɨɛɴɟɦ ɩɟɪɟɜɨɡɨɤ ɜ ɫɭɬɤɢ ɩɨ ɮɨɪɦɭɥɟ 
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k
N

Q
q 

2
, (3.22) 

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

 

2

6246,5 0,1
1,15

320
q


  = 2,24 ɬ. 

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

ɮɨɪɦɭɥɟ 
 

1

2

q

q
Aч

ɨ
 , (3.23) 

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

 
2,24

3,2
ч

ɨ
A  = 1 ɲɬ. 

 
 
ɉɪɢɧɢɦɚɟɦ 1 ɚɜɬɨɦɨɛɢɥɶ ɬɢɩɚ «ɤɥɟɬɤɚ» ɢ 2 ɚɜɬɨɰɢɫɬɟɪɧɵ. 
 

  



24 
 

4 Ɋɚɫɱɟɬ ɝɪɭɩɩɨɜɵɯ ɪɟɡɟɪɜɭɚɪɧɵɯ ɭɫɬɚɧɨɜɨɤ ɫɠɢɠɟɧɧɨɝɨ 
ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ ɝɚɡɚ. 

 
ɏɪɚɧɟɧɢɟ ɋɍȽ ɭɠɟ ɭ ɩɨɬɪɟɛɢɬɟɥɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɢ ɩɨɦɨɳɢ 

ɫɬɚɰɢɨɧɚɪɧɵɯ/ɩɟɪɟɞɜɢɠɧɵɯ ɪɟɡɟɪɜɭɚɪɨɜ.  
ɍɫɬɚɧɨɜɤɢ ɝɚɡɨɫɧɚɛɠɟɧɢɹ, ɫɨɫɬɨɹɳɢɟ ɢ ɞɜɭɯ ɢ ɛɨɥɟɟ ɪɟɡɟɪɜɭɚɪɨɜ 

(ɧɚɞɡɟɦɧɵɯ/ɩɨɞɡɟɦɧɵɯ), ɩɪɢɦɟɧɹɟɦɵɟ ɞɥɹ ɫɧɚɛɠɟɧɢɹ ɋɍȽ ɩɨɬɪɟɛɢɬɟɥɟɣ - 
ɧɚɡɵɜɚɸɬ ɪɟɡɟɪɜɭɚɪɧɵɦɢ.  

ɇɚɞɡɟɦɧɵɟ ɭɫɬɚɧɨɜɤɢ – ɱɚɳɟ ɩɪɢɦɟɧɹɸɬɫɹ ɩɪɟɞɩɪɢɹɬɢɹɦɢ 
ɩɪɨɦɵɲɥɟɧɧɵɦɢ ɢ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɦɢ.  

ɉɨɞɡɟɦɧɵɟ ɭɫɬɚɧɨɜɤɢ – ɩɪɨɦɵɲɥɟɧɧɵɦɢ/ɤɨɦɦɭɧɚɥɶɧɵɦɢ 
ɩɪɟɞɩɪɢɹɬɢɹɦɢ ɢɥɢ ɦɧɨɝɨɷɬɚɠɧɵɦɢ ɠɢɥɵɦɢ ɢ ɨɛɳɟɫɬɜɟɧɧɵɦɢ ɡɞɚɧɢɹɦɢ. 
Ʉɨɥɢɱɟɫɬɜɨ ɪɟɡɟɪɜɭɚɪɨɜ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ, ɧɨ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɦɢɧɢɦɭɦ ɞɜɚ.  

 
ɋɨɫɬɚɜ ɪɟɡɟɪɜɭɚɪɧɨɣ ɭɫɬɚɧɨɜɤɢ:  

1) ɪɟɡɟɪɜɭɚɪɵ,  
2) ɨɛɜɹɡɤɢ ɪɟɡɟɪɜɭɚɪɨɜ ɠɢɞɤɨɣ ɢ ɩɚɪɨɜɨɣ ɮɚɡɵ,  
3) ɚɪɦɚɬɭɪɚ ɡɚɩɨɪɧɚɹ,  
4) ɪɟɝɭɥɹɬɨɪ ɞɚɜɥɟɧɢɹ ɝɚɡɚ, 
5) ɫɛɪɨɫɧɵɟ/ɡɚɩɨɪɧɵɟ/ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɟ ɤɥɚɩɚɧɵ, 
6) ɦɚɧɨɦɟɬɪɵ ɭɤɚɡɵɜɚɸɳɢɟ (ɞɨ ɪɟɝɭɥɹɬɨɪɚ ɞɚɜɥɟɧɢɹ),  
7) ɲɬɭɰɟɪ ɫ ɤɪɚɧɨɦ (ɩɨɫɥɟ ɪɟɝɭɥɹɬɨɪɚ ɪɟɝɭɥɹɬɨɪɨɜ ɞɚɜɥɟɧɢɹ - ɞɥɹ 

ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɤɨɧɬɪɨɥɶɧɨɝɨ ɦɚɧɨɦɟɬɪɚ),  
8) ɭɫɬɪɨɣɫɬɜɨ ɤɨɧɬɪɨɥɹ ɭɪɨɜɧɹ ɋɍȽ ɜ ɪɟɡɟɪɜɭɚɪɚɯ.  

 
ɉɪɢɛɨɪɵ ȽɊɍ, ɚ ɬɚɤ ɠɟ ɚɪɦɚɬɭɪɚ ȽɊɍ ɡɚɳɢɳɚɟɬɫɹ ɤɨɠɭɯɚɦɢ ɨɬ ɨɫɚɞɤɨɜ ɢ ɜɨ 
ɢɡɛɟɠɚɧɢɟ ɩɨɜɪɟɠɞɟɧɢɣ.  

 
Ɋɟɡɟɪɜɭɚɪɧɵɟ ɭɫɬɚɧɨɜɤɢ ɬɚɤ ɠɟ ɨɝɪɚɠɞɚɸɬɫɹ ɡɚɛɨɪɨɦ, ɜɵɫɨɬɨɣ ɧɟ ɦɟɧɟɟ 

1,6ɦ - ɢɡ ɧɟɫɝɨɪɚɟɦɵɯ ɦɚɬɟɪɢɚɥɨɜ. ɇɚ ɩɥɨɳɚɞɤɟ ɧɚɯɨɞɹɬɫɹ ɭɝɥɟɤɢɫɥɨɬɧɵɟ 
ɨɝɧɟɬɭɲɢɬɟɥɢ, ɹɳɢɤ ɫ ɩɟɫɤɨɦ, ɥɨɩɚɬɚ. Ʉɨɥ-ɜɨ ɪɟɡɟɪɜɭɚɪɨɜ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ 
ɨɬɬɚɥɤɢɜɚɹɫɶ ɨɬ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɨɬɪɟɛɢɬɟɥɟɣ, ɦɟɫɬ ɭɫɬɚɧɨɜɤɢ ɪɟɡɟɪɜɭɚɪɨɜ 
(ɫɬɨɪɨɧɚ ɫɜɟɬɚ), ɜɟɥɢɱɢɧɵ ɪɚɫɯɨɞɚ ɝɚɡɚ ɢ ɨɛɴɟɦɚ ɪɟɡɟɪɜɭɚɪɨɜ.  

ȼɨ ɢɡɛɟɠɚɧɢɟ ɩɟɪɟɝɪɭɡɤɢ ɬɪɚɧɫɩɨɪɬɚ ɱɬɨ ɛɵ  ɨɫɭɳɟɫɬɜɥɹɬɶ 
ɛɟɫɩɟɪɟɛɨɣɧɨɟ ɫɧɚɛɠɟɧɢɟ ɧɚɫɟɥɟɧɢɹ - ɨɛɴɟɦ ɪɟɡɟɪɜɭɚɪɨɜ ɪɚɫɫɱɢɬɵɜɚɸɬ ɬɚɤ, 
ɱɬɨ ɛɵ ɛɵɥ ɞɜɭɯɧɟɞɟɥɶɧɵɣ ɡɚɩɚɫ ɋɍȽ. Ⱥ ɭɫɬɚɧɨɜɤɢ ɫɢɫɬɟɦ ɝɚɡɨɫɧɚɛɠɟɧɢɹ ɫ 
ɟɫɬɟɫɬɜɟɧɧɵɦ ɢɫɩɚɪɟɧɢɟɦ ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɫɱɢɬɵɜɚɬɶ ɫ ɭɱёɬɨɦ ɬɟɩɥɨɨɛɦɟɧɚ 
ɝɪɭɧɬɨɜ ɢ ɪɟɡɟɪɜɭɚɪɨɜ, ɚ ɬɚɤ ɠɟ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɝɪɭɧɬɚ. 

 
ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɢ ɷɤɫɩɥɭɚɬɚɰɢɹ ȽɊɍ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɋɉ 62.13330.2011* «Ƚɚɡɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɟ ɫɢɫɬɟɦɵ. 
Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 42-01-2002 (ɫ ɂɡɦɟɧɟɧɢɹɦɢ N 1,2)», 
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ɩɪɚɜɢɥɚɦɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ ɝɚɡɨɜɨɦ ɯɨɡɹɣɫɬɜɟ Ƚɨɫɬɟɯɧɚɞɡɨɪɚ, ɩɪɚɜɢɥɚɦɢ 
ɭɫɬɪɨɣɫɬɜɚ ɢ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɨɫɭɞɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɩɨɞ ɞɚɜɥɟɧɢɟɦ. 

 
 
4.1 Ɋɚɫɱɟɬ ɪɟɡɟɪɜɭɚɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɫ ɟɫɬɟɫɬɜɟɧɧɵɦ ɢɫɩɚɪɟɧɢɟɦ. 
 
ɂɫɩɚɪɹɸɬɫɹ ɋɍȽ ɢɡ ɡɚ ɩɨɫɬɭɩɚɸɳɟɝɨ ɬɟɩɥɚ ɨɬ ɝɪɭɧɬɚ. 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɪɟɡɟɪɜɭɚɪɨɜ ɠɟ ɡɚɜɢɫɢɬ ɨɬ ɫɨɫɬɚɜɚ ɋɍȽ (% ɫɨɨɬɧɨɲɟɧɢɟ 
ɩɪɨɩɚɧɚ ɤ ɛɭɬɚɧɭ), ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɤɨɟɣ ɧɚɯɨɞɢɬɫɹ ɪɟɡɟɪɜɭɚɪɵ, ɚ ɬɚɤ ɠɟ ɪɟɠɢɦɚ 
ɧɚɩɨɥɧɟɧɢɹ ɋɍȽ ɪɟɡɟɪɜɭɚɪɨɜ. Ɋɚɫɱɟɬɧɵɟ ɪɟɠɢɦɵ ɞɥɹ ɝɪɭɩɩɨɜɨɣ ɩɨɞɡɟɦɧɨɣ 
ɭɫɬɚɧɨɜɤɢ - ɷɬɨ ɡɢɦɧɢɣ ɢ ɜɟɫɟɧɧɢɣ ɩɟɪɢɨɞɵ ɢɡ ɚ ɧɢɡɤɨ ɬɟɦɩɟɪɚɬɭɪɵ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. 

 
Ɍɪɟɛɭɟɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɪɟɡɟɪɜɭɚɪɨɜ, ɲɬ, ɜ ɭɫɬɚɧɨɜɤɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ 
 

ɪɟɡ

ɪ

V

V
N  . (4.1) 

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

 

365




ɧ

ɪ

ɧ

ɝɝɨɞɧ

ɪ Q

КqKn
V . (4.2) 

 
ɝɞɟ ɩ - ɤɨɥ-ɜɨ ɠɢɬɟɥɟɣ ɩɨɥɶɡɭɸɳɢɯɫɹ ɝɚɡɨɦ ɨɬ ɪɟɡɟɪɜɭɚɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɜ 
ɱɟɥɨɜɟɤɚɯ; 
       Кɧ - ɤɨɷɮɮɢɰɢɟɧɬ ɫɭɬɨɱɧɨɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɩɨɬɪɟɛɥɟɧɢɹ ɝɚɡɚ ɜ ɬɟɱɟɧɢɟ 
ɝɨɞɚ, ɩɪɢ ɧɚɥɢɱɢɢ ɜ ɤɜɚɪɬɢɪɚɯ ɬɨɥɶɤɨ ɝɚɡɨɜɵɯ ɩɥɢɬ =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 
=2 540 000 ɤȾɠ/ɝɨɞ; 
       Кɝ

ɧ - ɩɨɤɚɡɚɬɟɥɶ ɱɚɫɨɜɨɝɨ ɦɚɤɫɢɦɭɦɚ ɫɭɬɨɱɧɨɝɨ ɪɚɫɯɨɞɚ ɤɨɬɨɪɵɣ 
ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ [1], =0,12; 
       Qɧ

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

975 1,4 2540000 0,12

96618 365ɪ
V

  



=11,8 ɦ3/ɱ. 
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11,8

1,9
N  =7 ɲɬ. 

 
ɉɪɢ ɪɚɫɩɨɥɨɠɟɧɢɢ ɪɟɡɟɪɜɭɚɪɨɜ ɜ ɝɪɭɧɬɟ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɜ ɞɢɚɦɟɬɪ 

ɪɟɡɟɪɜɭɚɪɚ, ɩɪɨɢɫɯɨɞɢɬ ɬɟɩɥɨɜɨɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɦɟɠɞɭ ɧɢɦɢ (ɝɪɭɧɬ 
ɨɯɥɚɠɞɚɟɬɫɹ). ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɨɛɳɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɝɪɭɩɩɵ ɪɟɡɟɪɜɭɚɪɨɜ 
ɧɟ  ɦɨɠɟɬ ɛɵɬɶ ɪɚɜɧɚ ɫɭɦɦɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɟɣ ɬɨɝɨ ɠɟ ɤɨɥɢɱɟɫɬɜɚ ɬɚɤɢɯ ɠɟ 
ɨɬɞɟɥɶɧɨ ɫɬɨɹɳɢɯ ɪɟɡɟɪɜɭɚɪɨɜ, ɧɚɯɨɞɢɬɫɹ ɨɧɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɫɬɨɹɧɢɹ ɦɟɠ 
ɧɢɦɢ, ɢ ɢɯ ɜɡɚɢɦɧɨɝɨ ɪɚɫɩɨɥɨɠɟɧɢɹ. ȼɫё ɷɬɨ ɭɱɢɬɵɜɚɟɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬɨɦ 
ɬɟɩɥɨɜɨɝɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ m ɤɨɬɨɪɵɣ ɩɪɢɧɢɦɚɟɦ ɩɨ [1]. Ʉɨɷɮɮɢɰɢɟɧɬ 7-ɦɢ 
ɪɟɡɟɪɜɭɚɪɨɜ ɪɚɜɟɧ 0,655. 

 
ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɝɪɭɩɩɨɜɨɣ ɭɫɬɚɧɨɜɤɢ ɜ ɦ3/ɱ, ɫ ɭɱɟɬɨɦ ɬɟɩɥɨɜɨɝɨ 

ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 

mVNV
ɪɟɡɭɫɬ
 . (4.3) 

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

 
655,09,17 

ɭɫɬ
V = 8,71ɦ3/ɱ. 

  
Ȼɟɫɩɟɪɟɛɨɣɧɨɫɬɶ ɫɧɚɛɠɟɧɢɹ ɨɛɟɫɩɟɱɢɜɚɟɦ ɡɚɩɚɫɨɦ ɝɚɡɚ ɜ ɪɟɡɟɪɜɭɚɪɚɯ ɧɚ 

ɞɜɟ ɧɟɞɟɥɢ. 
 
Ɂɚɩɚɫ ɝɚɡɚ ɜ ɦ3, ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɪɟɡɟɪɜɭɚɪɚɯ ɭɫɬɚɧɨɜɤɢ ɨɩɪɟɞɟɥɹɟɦ ɩɨ 

ɮɨɪɦɭɥɟ: 
 

ɫɦɝɟɨɦɡаɩ
VhVNV  . (4.4) 

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

 
h=0,85 – (0,25…0,35) (4.5) 
 

Vɫɦ –ɨɛɴɟɦ ɩɚɪɨɜ, ɨɛɪɚɡɭɸɳɢɣɫɹ ɩɪɢ ɫɠɢɝɚɧɢɢ 1ɦ3 ɝɚɡɚ. ȼɨ ɜɪɟɦɹ ɫɠɢɝɚɧɢɹ 
ɩɪɨɩɚɧɚ ɨɛɪɚɡɭɟɬɫɹ - 269 ɦ3 ɩɚɪɚ, ɩɪɢ ɢɫɩɚɪɟɧɢɢ ɠɟ 1 ɦ3 ɛɭɬɚɧɚ - 235 ɦ3 ɩɚɪɚ. 

 
Ɉɛɴɟɦ ɩɚɪɨɜ ɜ ɦ3, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
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iiɫɦ
VхV   . (4.6) 

 
 

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

 
0,8 269 0,2 235

ɫɦ
V     = 262,2ɦ3. 

 
h = 0,85 – 0,3=0,55. 
 

7 5 0,55 262,2
ɡаɩ

V     = 5047,35 ɦ3. 

 
ɑɢɫɥɨ ɫɭɬɨɤ ɦɟɠɞɭ ɡɚɩɪɚɜɤɚɦɢ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 

ɫɭɬ

ɡаɩ

V

V
Z  . (4.7) 

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

 

365




ɪ

ɧ

ɝɨɞɧ

ɫɭɬ Q

qКɩ
V , (4.8) 

 
ɝɞɟ ɩ, Кɧ, qɝɨɞ, Qɧ

ɪ – ɨɧ ɠɟ ɢ ɜ (4.2).       
 

975 1,4 2540000

96618 365ɫɭɬ
V

 



= 98,31 ɦ3/ɫɭɬ; 

 
5047,35 

98,31
Z  = 52 ɫɭɬɨɤ. 
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4.2 Ɋɚɫɱɟɬ ɪɟɡɟɪɜɭɚɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɫ ɢɫɤɭɫɫɬɜɟɧɧɵɦ ɢɫɩɚɪɟɧɢɟɦ. 
 
Ɋɟɡɟɪɜɭɚɪɧɵɟ ɭɫɬɚɧɨɜɤɢ ɋɍȽ ɦɨɠɧɨ ɨɛɨɪɭɞɨɜɚɬɶ ёɦɤɨɫɬɹɦɢ, 

ɩɪɨɬɨɱɧɵɦɢ ɢ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦɢ ɢɫɩɚɪɢɬɟɥɹɦɢ. 
 
Ɍɪɟɛɭɟɦɭɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɜ ɤɝ/ɱ, ɢɫɩɚɪɢɬɟɥɹ ɨɩɪɟɞɟɥɹɟɦ 

ɨɬɬɚɥɤɢɜɚɹɫɶ ɨɬ ɪɚɫɱɟɬɧɨɝɨ ɪɚɫɯɨɞɚ ɝɚɡɚ ɩɨ ɮɨɪɦɭɥɟ 
 

365




ɪ

ɧ

ɧ

ɝɧɝɨɞ

Q

ККqn
G . (4.9) 

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

 
       Qɧ

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

975 2540000 1,4 0,12

46506 365
G

  



=24,51 ɤɝ/ɱ. 

 
Ɍɪɟɛɭɟɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɢɫɩɚɪɢɬɟɥɟɣ ɜ ɲɬɭɤɚɯ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 

U

U G

G
N  . (4.10) 

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

 
24,51

60U
N  = 1 ɲɬ. 

 
Ʉɨɥɢɱɟɫɬɜɨ ɪɟɡɟɪɜɭɚɪɨɜ ɜ ɲɬɭɤɚɯ, ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɫɧɚɛɠɟɧɢɹ ɝɚɡɨɦ 

ɩɨɬɪɟɛɢɬɟɥɟɣ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 

ɠɪɟɡ

ɫɭɬ

V

GZ
N




 . (4.11) 

 
     ɝɞɟ Z – ɤɨɥɢɱɟɫɬɜɨ ɫɭɬɨɤ ɦɟɠɞɭ ɡɚɩɪɚɜɤɚɦɢ.  
           ɉɪɢɧɢɦɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɟɥɢɱɢɧɵ ɪɚɞɢɭɫɚ ɨɛɫɥɭɠɢɜɚɧɢɹ, ɬɚɤ ɠɟ 
ɤɚɱɟɫɬɜɚ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ ɢ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ (ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 7 ɞɨ 
30 ɫɭɬɨɤ), ɩɪɢɦɟɦ Z=23 ɫɭɬɨɤ; 
     Gɫɭɬ –ɫɪɟɞɧɟɫɭɬɨɱɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ ɜ ɤɝ/ɫɭɬ; 
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     Vɪɟɡ –ɟɦɤɨɫɬɶ ɨɞɧɨɝɨ ɪɟɡɟɪɜɭɚɪɚ ɜ ɦ3; 
     ρɠ –ɩɥɨɬɧɨɫɬɶ ɠɢɞɤɨɣ ɮɚɡɵ ɝɚɡɚ ɜ ɦ3/ɤɝ. 

 
ɋɪɟɞɧɟɫɭɬɨɱɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ ɜ ɤɝ/ɫɭɬ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 

365




ɪ

ɧ

ɝɨɞɧ

ɫɭɬ Q

qКɩ
G . (4.12) 

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

ɪ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ (4.9). 
 

975 1,4 2540000

46506 365ɫɭɬ
G

 



= 204,25 ɤɝ/ɱ. 

23 204,25

5 542,6
N





= 2 ɲɬ. 

 
Ɋɟɡɟɪɜɭɚɪɧɭɸ ɭɫɬɚɧɨɜɤɭ ɩɪɢɧɢɦɚɟɦ ɫ 2 ɪɟɡɟɪɜɭɚɪɚɦɢ 5 ɦ3 ɢ ɨɞɧɢɦ 

ɮɨɪɫɭɧɨɱɧɵɦ ɢɫɩɚɪɢɬɟɥɟɦ. 
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5 Ɋɚɫɱɟɬ ɜɧɭɬɪɢɞɨɦɨɜɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ. 
 
ɉɨ ɝɚɡɨɩɪɨɜɨɞɚɦ ɪɚɫɩɪɟɞɫɟɬɢ ɋɍȽ ɩɨɞɚёɬɫɹ ɜ ɡɞɚɧɢɹ. Ⱥɛɨɧɟɧɬɫɤɢɟ 

ɨɬɜɟɬɜɥɟɧɢɹ ɢ ɜɧɭɬɪɢɞɨɦɨɜɵɟ ɝɚɡɨɩɪɨɜɨɞɵ ɬɪɚɧɫɩɨɪɬɢɪɭɸɬ ɋɍȽ, ɪɚɫɩɪɟɞɟɥɹɹ 
ɟɝɨ ɦɟɠɞɭ ɝɚɡɨɜɵɦɢ ɩɪɢɛɨɪɚɦɢ. 

 
Ƚɚɡɨɩɪɨɜɨɞ ɦɨɧɬɢɪɭɟɬɫɹ ɩɪɨɯɨɞɹ ɱɟɪɟɡ ɧɟɠɢɥɵɟ ɩɨɦɟɳɟɧɢɹ ɤɨɬɨɪɵɟ 

ɨɛɟɫɩɟɱɢɜɚɸɬ ɨɫɦɨɬɪ ɬɪɭɛ. 
ɋɬɨɹɤɢ ɋɍȽ ɩɪɨɤɥɚɞɵɜɚɸɬ ɜ ɤɭɯɧɹɯ, ɚ ɬɚɤ ɠɟ ɥɟɫɬɧɢɱɧɵɯ ɤɥɟɬɤɚɯ ɥɢɛɨ 

ɤɨɪɢɞɨɪɚɯ. ɇɚ ɜɫɟɯ ɜɜɨɞɚɯ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɡɚɞɜɢɠɤɚ. ɉɟɪɟɞ ɤɚɠɞɵɦ ɝɚɡɨɜɵɦ 
ɩɪɢɛɨɪɨɦ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɤɪɚɧɵ. 

 
ȼ ɪɚɫɱёɬɟ ɨɩɪɟɞɟɥɹɸɬɫɹ ɞɢɚɦɟɬɪɵ ɬɪɭɛ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɜɫɟɯ 

ɩɨɬɪɟɛɢɬɟɥɟɣ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ ɨɬɛɨɪɚ ɝɚɡɚ ɧɚ ɫɟɬɢ. 
Ɋɚɫɱɟɬɧɵɟ ɩɚɪɚɦɟɬɪɵ ɞɚɜɥɟɧɢɹ ɝɚɡɚ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɝɚɡɨɜɵɯ ɫɟɬɟɣ 

ɛɵɬɨɜɵɯ, ɤɨɦɦɭɧɚɥɶɧɵɯ ɢ ɞɪɭɝɢɯ ɩɨɬɪɟɛɢɬɟɥɟɣ ɩɪɢɧɢɦɚɸɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɩɥɚɧɢɪɭɟɦɨɝɨ ɞɚɜɥɟɧɢɹ ɜ ɦɟɫɬɟ ɩɨɞɤɥɸɱɟɧɢɹ ɝɚɡɨɜɵɯ ɩɥɢɬ ɢ ɜɨɞɨɧɚɝɪɟɜɚɬɟɥɟɣ.  

 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɝɚɡɚ ɜ ɬɪɭɛɨɩɪɨɜɨɞɚɯ ɫɨɫɬɨɢɬ ɢɡ ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɧɚ ɬɪɟɧɢɟ 

ɢ ɦɟɫɬɧɵɯ ɫɨɩɪɨɬɢɜɥɟɧɢɣ. ɋɨɩɪɨɬɢɜɥɟɧɢɹ ɧɚ ɬɪɟɧɢɟ ɩɪɢɫɭɬɫɬɜɭɸɬ ɩɨ ɜɫɟɣ 
ɞɥɢɧɟ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɚ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɦɟɫɬɧɵɟ ɢɫɤɥɸɱɢɬɟɥɶɧɨ ɜ ɦɟɫɬɚɯ 
ɢɡɦɟɧɟɧɢɹ ɫɤɨɪɨɫɬɟɣ, ɧɚɩɪɚɜɥɟɧɢɣ ɞɜɢɠɟɧɢɹ ɝɚɡɚ. 

 
Ɍɚɤɠɟ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɢɣ ɧɚɩɨɪ – ɷɬɨ ɩɨɬɟɪɢ 

ɜɵɡɵɜɚɟɦɵɟ ɪɚɡɧɨɫɬɶɸ ɩɥɨɬɧɨɫɬɟɣ ɝɚɡɚ ɢ ɜɨɡɞɭɯɚ. 
Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɧɚɱɢɧɚɟɦ ɫ ɨɩɪɟɞɟɥɟɧɢɹ ɪɚɫɱɟɬɧɵɯ ɪɚɫɯɨɞɨɜ ɝɚɡɚ 

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

iɧ

ɪ

i

ɨiɪ
ɩ

Q

q
КQ   , (5.1) 

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

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

 
Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.1. 
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Ɋɢɫɭɧɨɤ 5.1 -Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɜɧɭɬɪɢɞɨɦɨɜɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ 
 
 
Ɋɚɫɱɟɬ ɪɚɫɯɨɞɨɜ ɝɚɡɚ ɩɨ ɭɱɚɫɬɤɚɦ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ 5.1. 
 
Ɋɚɫɱɟɬɧɵɟ ɞɥɢɧɵ ɭɱɚɫɬɤɨɜ, ɦ, ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

)
100

1(
a

ll
ɪ

 , (5.2) 

 
     ɝɞɟ l –ɞɥɢɧɚ ɭɱɚɫɬɤɚ ɩɨ ɩɥɚɧɭ ɜ ɦɟɬɪɚɯ; 
      а – ɩɪɨɰɟɧɬɧɚɹ ɧɚɞɛɚɜɤɚ ɤ ɩɨɬɟɪɹɦ ɞɚɜɥɟɧɢɹ ɩɨ ɞɥɢɧɟ, %, ɧɚ ɩɨɞɜɨɞɤɚɯ ɤ 
ɫɬɨɹɤɚɦ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 25 %; ɧɚ ɫɬɨɹɤɚɯ – 20%; ɧɚ ɪɚɡɜɨɞɤɚɯ 1-2 ɦ – 
450%, 2-3 ɦ – 350% . 
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ɋɪɟɞɧɢɟ ɭɞɟɥɶɧɵɟ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ, ɉɚ/ɦ, ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

ɫɪl

Ɋ







  , (5.3) 

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

 
ɋɨɝɥɚɫɧɨ ɪɚɫɱɟɬɧɵɦ ɪɚɫɯɨɞɚɦ ɝɚɡɚ ɢ ɫɪɟɞɧɢɦ ɭɞɟɥɶɧɵɦ ɩɨɬɟɪɹɦ 

ɞɚɜɥɟɧɢɹ ɨɩɪɟɞɟɥɹɟɦ ɞɢɚɦɟɬɪɵ ɝɚɡɨɩɪɨɜɨɞɚ ɩɨ ɭɱɚɫɬɤɚɦ, ɩɪɢɧɢɦɚɹ ɛɥɢɠɚɣɲɢɟ 
ɤ ɫɬɚɧɞɚɪɬɧɵɦ ɪɚɡɦɟɪɚɦ ɬɪɭɛ ɩɨ ɧɨɦɨɝɪɚɦɦɟ ɪɢɫ. 11.10 [2]. Ɂɚɬɟɦ ɩɨ ɷɬɨɣ ɠɟ 
ɧɨɦɨɝɪɚɦɦɟ ɨɩɪɟɞɟɥɹɟɦ ɞɟɣɫɬɜɢɬɟɥɶɧɵɟ ɭɞɟɥɶɧɵɟ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ. 

 
Ɉɩɪɟɞɟɥɹɟɦ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ, ɉɚ, ɧɚ ɭɱɚɫɬɤɚɯ ɩɨ ɮɨɪɦɭɥɟ 
 

ɪ
ɞ

l
l

ɊɊ  






 , (5.4) 

 

     ɝɞɟ 
ɞl

Ɋ







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

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

)(
ɝɜɝɢɞɪ

Zgh   , (5.5) 

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

 
ɉɨ ɨɤɨɧɱɚɧɢɸ ɪɚɫɱɟɬɚ ɧɚɯɨɞɢɦ ɫɭɦɦɭ ɜɫɟɯ ɩɨɬɟɪɶ ɧɚ ɭɱɚɫɬɤɚɯ, ɨɧɚ ɧɟ 

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

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

№ ɭɱ. Ⱥɫɫɨɪɬɢɦɟɧɬ 
ɩɪɢɛɨɪɨɜ 

Ʉɨɥɢɱɟɫɬɜɨ 
ɤɜɚɪɬɢɪ 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɨɞɧɨɜɪɟɦɟɧɧɨɫɬɢ, 

Кɨ 

Ɋɚɫɱɟɬɧɵɣ 
ɪɚɫɯɨɞ ɝɚɡɚ, Qɪ, 

ɦ3/ɱ 
1-2 ɉ4 1 1 0,414 
2-3 2ɉ4 2 0,65 0,538 
3-4 3ɉ4 3 0,45 0,559 
4-5 4ɉ4 4 0,35 0,580 
5-5* 5ɉ4 5 0,29 0,600 
5-6 5ɉ4 5 0,29 0,600 
6-7 10ɉ4 10 0,254 1,052 
7-8 15ɉ4 15 0,24 1,490 

 
  



 
 

Ɍɚɛɥɢɰɚ 5.1 -Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɜɧɭɬɪɢɞɨɦɨɜɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ 

№ 
ɭɱ. 

Ⱦɥɢɧɚ 
ɭɱɚɫɬɤɚ, 

l, ɦ 

Ɋɚɫɱɟɬɧɵɣ 
ɪɚɫɯɨɞ 

ɝɚɡɚ, Qɪ, 
ɦ3/ɱ 

ɇɚɞɛɚɜɤɚ 
ɤ 

ɩɨɬɟɪɹɦ 
ɞɚɜɥɟɧɢɹ 
ɩɨ ɞɥɢɧɟ, 

а, %  

Ɋɚɫɱɟɬɧɚɹ 
ɞɥɢɧɚ, lɪ, 

ɦ 
ɫɪl

Ɋ






 

, ɉɚ/ɦ 

Ⱦɢɚɦɟɬɪ 
ɝ/ɩɪ, d, 

ɦɦ 
ɞl

Ɋ






 

, 

ɉɚ/ɦ 

ɉɨɬɟɪɢ 
ɞɚɜɥɟɧɢɹ 

ɧɚ 
ɭɱɚɫɬɤɟ 
ΔɊɭч, ɉɚ 

Ɋɚɡɧɨɫɬɶ 
ɚɛɫɨɥɸɬɧɵɯ 
ɨɬɦɟɬɨɤ, Z, 

ɦ 

Ƚɢɞɪɨɫɬɚɬɢɱɟɫɤɢɣ 
ɧɚɩɨɪ, hɝɢɞɪ, ɉɚ 

Ɉɛɳɢɟ 
ɩɨɬɟɪɢ 

ɞɚɜɥɟɧɢɹ 
ΔɊ, ɉɚ 

1-2 3 0,414 20 3,6 

7,28 

21,3×2,8 0,8 0,75 0 0,00 2,70 
2-3 3 0,538 20 3,6 21,3×2,8 0,8 1,5 3 20,94 26,34 
3-4 3 0,559 20 3,6 21,3×2,8 1,5 1,6 3 20,94 26,70 
4-5 1 0,580 20 1,2 21,3×2,8 1,6 1,7 1 6,98 9,02 
5-5* 2,93 0,600 450 16,1 21,3×2,8 1,7 1,8 1,93 13,47 42,48 
5-6 12,3 0,600 20 14,8 21,3×2,8 2 1,8 1,8 12,56 39,16 
6-7 1,7 1,052 20 2,0 26,8×2,8 5,1 1,2 0 0,00 2,45 
7-8 2,5 1,490 25 3,1 26,8×2,8 10 2,25 1,7 11,86 18,90 

 Σ 48,1   Σ 167,73 
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6 Ɋɚɫɱɟɬ ɜɧɭɬɪɢɤɜɚɪɬɚɥɶɧɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ. 
 
ȼɟɞёɬɫɹ ɪɚɫɱɟɬ ɤɜɚɪɬɚɥɶɧɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ. Ɋɚɫɱɟɬɧɵɣ 

ɩɟɪɟɩɚɞ ɞɚɜɥɟɧɢɹ ɩɪɢɧɢɦɚɟɦ 250 ɉɚ, ɚ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɦɟɫɬɧɵɯ 
ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɭɱɢɬɵɜɚɸɬɫɹ ɫ ɩɨɦɨɳɶɸ ɧɚɞɛɚɜɤɢ ɜ 10% ɤ ɩɨɬɟɪɹɦɞɚɜɥɟɧɢɹ ɩɨ 
ɞɥɢɧɟ. 

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

 
Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɜɧɭɬɪɢɤɜɚɪɬɚɥɶɧɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 

ɪɢɫɭɧɤɟ 6.1. 
 

 
 

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

iɧ

ɪ

i
ɨiɪ

ɩ
Q

q
КQ   . (6.1) 

 
     ɝɞɟ Кɨi – ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɜɪɟɦɟɧɧɨɫɬɢ ɞɟɣɫɬɜɢɹ ɨɞɧɨɬɢɩɧɵɯ ɝɪɭɩɩ 
ɩɪɢɛɨɪɨɜ, ɩɪɢɧɢɦɚɟɦ ɩɨ [1]; 
     qi – ɧɨɦɢɧɚɥɶɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ ɨɞɧɢɦ ɢɥɢ ɧɟɫɤɨɥɶɤɢɦɢ ɩɪɢɛɨɪɚɦɢ ɜ ɤȾɠ/ɱ, 
ɞɥɹ ɱɟɬɵɪɟɯɤɨɧɮɨɪɨɱɧɨɣ ɩɥɢɬɵ q = 40 000ɤȾɠ/ɱ; 
     Qɪ

ɧ – ɧɢɡɲɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɝɚɡɚ ɜ ɤȾɠ/ɦ3; 
      ɩi – ɤɨɥɢɱɟɫɬɜɨ ɤɜɚɪɬɢɪ. 

 
Ɋɚɫɱɟɬ ɪɚɫɯɨɞɨɜ ɝɚɡɚ ɩɨ ɭɱɚɫɬɤɚɦ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ 6.1. 
 
Ʉɨɥɢɱɟɫɬɜɨ ɩɨɞɴɟɡɞɨɜ ɜ ɤɜɚɪɬɚɥɟ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 

кɜɫɟɦ

ɩɨɬ

ɩɨɞ NK

N
N


 . (6.2) 

 
ɝɞɟ Nɩɨɬ – ɤɨɥɢɱɟɫɬɜɨ ɩɨɬɪɟɛɢɬɟɥɟɣ ɜ ɤɜɚɪɬɚɥɟ ɜ ɱɟɥɨɜɟɤɚɯ; 
       Кɫɟɦ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɟɦɟɣɧɨɫɬɢ; 
       Nкɜ – ɤɨɥɢɱɟɫɬɜɨ ɤɜɚɪɬɢɪ ɨɞɧɨɝɨ ɞɨɦɚ. 

 
975

3,7 15ɩɨɞ
N 


=18 ɩɨɞ. 

 
Ɋɚɫɱɟɬɧɵɟ ɞɥɢɧɵ ɭɱɚɫɬɤɨɜ ɜ ɦɟɬɪɚɯ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 

ll
ɪ

 1,1 , (6.3) 

 
ɝɞɟ l – ɞɥɢɧɚ ɭɱɚɫɬɤɚ ɩɨ ɩɥɚɧɭ ɜ ɦɟɬɪɚɯ. 

 
ɋɪɟɞɧɢɟ ɭɞɟɥɶɧɵɟ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɜ ɉɚ/ɦ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 

ɫɪl

Ɋ







  , (6.4) 

 
ɝɞɟ ΔɊ – ɪɚɫɱɟɬɧɵɣ ɩɟɪɟɩɚɞ ɞɚɜɥɟɧɢɹ, ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ 250 ɉɚ; 
      l – ɫɭɦɦɚ ɪɚɫɱɟɬɧɵɯ ɞɥɢɧ ɭɱɚɫɬɤɨɜ ɜ ɦɟɬɪɚɯ. 
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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 ɜ ɉɚ, ɧɚ ɭɱɚɫɬɤɚɯ ɩɨ ɮɨɪɦɭɥɟ 
 

ɪ
ɞ

l
l

ɊɊ  






 , (6.5) 

 

ɝɞɟ 
ɞl

Ɋ







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

          lɪ – ɪɚɫɱɟɬɧɚɹ ɞɥɢɧɚ ɭɱɚɫɬɤɚ ɜ ɦɟɬɪɚɯ. 
 

 
ɉɨ ɨɤɨɧɱɚɧɢɢ ɪɚɫɱɟɬɚ ɧɚɯɨɞɢɦ ɫɭɦɦɭ ɜɫɟɯ ɩɨɬɟɪɶ ɧɚ ɭɱɚɫɬɤɚɯ, ɨɧɚ ɧɟ 

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

 
Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ 6.2. 
 

Ɍɚɛɥɢɰɚ 6.1 – Ɋɚɫɱɟɬɧɵɟ ɪɚɫɯɨɞɵ ɝɚɡɚ ɩɨ ɭɱɚɫɬɤɚɦ 

№ ɭɱɚɫɬɤɚ 
Ⱥɫɫɨɪɬɢɦɟɧɬ 

ɩɪɢɛɨɪɨɜ 
Ʉɨɥɢɱɟɫɬɜɨ 

ɤɜɚɪɬɢɪ 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɨɞɧɨɜɪɟɦɟɧɧɨɫɬɢ, 

Кɨ 

Ɋɚɫɱɟɬɧɵɣ 
ɪɚɫɯɨɞ ɝɚɡɚ, Qɪ, 

ɦ3/ɱ 
1-2 15ɉ4 15 0,24 1,49 
2-3 30ɉ4 30 0,231 2,87 
3-4 45ɉ4 45 0,225 4,19 
4-5 60ɉ4 60 0,22 5,46 
5-6 75ɉ4 75 0,2155 6,69 
6-7 90ɉ4 90 0,212 7,90 
7-8 105ɉ4 105 0,21 9,13 
8-9 120ɉ4 120 0,208 10,33 
9-10 135ɉ4 135 0,2065 11,54 
10-11 150ɉ4 150 0,205 12,73 
11-12 165ɉ4 165 0,2035 13,90 
12-13 180ɉ4 180 0,202 15,05 
13-14 195ɉ4 195 0,2015 16,27 
14-15 210ɉ4 210 0,199 17,30 
15-16 225ɉ4 225 0,1975 18,40 
16-17 240ɉ4 240 0,196 19,47 
17-18 255ɉ4 255 0,1945 20,53 

18-ȽɊɍ 255ɉ4 255 0,1945 20,53 
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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 

Ⱦɟɣɫɬɜɢɬɟɥɶ
ɧɵɟ 

ɭɞɟɥɶɧɵɟ 
ɩɨɬɟɪɢ 

ɞl

Ɋ






  , ɉɚ/ɦ 

Ɉɛɳɢɟ 
ɩɨɬɟɪɢ 

ɞɚɜɥɟɧɢɹ 
Δ Ɋ, ɉɚ 

1-2 1,49 22,25 24,475 

0,53 

45ɯ3,0 0,11 2,7 
2-3 2,87 16,25 17,875 48ɯ3,5 0,3 5,4 
3-4 4,19 52,5 57,75 57ɯ3,0 0,3 17,3 
4-5 5,46 16,25 17,875 60ɯ3,5 0,3 5,4 
5-6 6,69 16,25 17,875 60ɯ3,0 0,4 7,2 
6-7 7,90 40,5 44,55 70ɯ3,0 0,24 10,7 
7-8 9,13 16,25 17,875 70ɯ3,0 0,32 5,7 
8-9 10,33 16,25 17,875 70ɯ3,0 0,4 7,2 
9-10 11,54 52,5 57,75 70ɯ3,0 0,5 28,9 
10-11 12,73 16,25 17,875 70ɯ3,0 0,6 10,7 
11-12 13,90 16,25 17,875 75,5ɯ4,0 0,5 8,9 
12-13 15,05 40,5 44,55 75,5ɯ4,0 0,6 26,7 
13-14 16,27 16,25 17,875 76ɯ3,0 0,55 9,8 
14-15 17,30 16,25 17,875 76ɯ3,0 0,6 10,7 
15-16 18,40 52,5 57,75 83ɯ3,0 0,4 23,1 
16-17 19,47 16,25 17,875 83ɯ3,0 0,5 8,9 
17-18 20,53 16,25 17,875 89ɯ3,0 0,45 8,0 

18-ȽɊɍ 20,53 36 39,6 89ɯ3,0 0,45 17,8 
 Σ523,05  Σ215,2 
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7 Ɋɚɫɱɟɬ ɜɧɭɬɪɟɧɧɟɝɨ ɝɚɡɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢя ɤɨɬɟɥɶɧɨɣ. 
 
Ⱦɥɹ ɤɨɬɟɥɶɧɨɣ ɭɫɬɚɧɨɜɢɦ 2 ɤɨɬɥɚ Ʉȼɋɚ-1,0 ɬɟɩɥɨɜɨɣ ɦɨɳɧɨɫɬɶɸ 0,86 

Ƚɤɚɥ/ɱɚɫ. Ʉɨɬɟɥɶɧɚɹ ɨɬɚɩɥɢɜɚɟɬ ɫɭɳɟɫɬɜɭɸɳɢɟ ɡɞɚɧɢɹ ɩɪɨɦɩɥɨɳɚɞɤɢ. 
 
Ɍɨɩɥɢɜɨ ɋɍȽ ɫ ɬɟɩɥɨɬɨɣ ɫɝɨɪɚɧɢɹ 96 618 ɤȾɠ/ɦ3.  
 
ȽɊɍ ɪɚɡɦɟɳɚɸɬ ɪɹɞɨɦ ɫ ɜɜɨɞɨɦ ɤɨɬɟɥɶɧɨɣ ɝɚɡɨɩɪɨɜɨɞɚ, ɨɫɜɟɳɚɟɬɫɹ ɢ 

ɡɚɳɢɳɚɟɬɫɹ ɨɬ ɩɨɜɪɟɠɞɟɧɢɣ ɢ ɜɢɛɪɚɰɢɣ, ɜɨɡɜɨɞɢɬɫɹ ɨɝɪɚɠɞɟɧɢɟ ɢɡ ɧɟɝɨɪɸɱɢɯ 
ɦɚɬɟɪɢɚɥɨɜ. Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɛɨɪɭɞɨɜɚɧɢɟɦ/ɨɝɪɚɠɞɟɧɢɟɦ ɢ ɞɪ. 
ɫɨɨɪɭɠɟɧɢɹɦɢ ɧɟ ɦɟɧɟɟ 0,8 ɦɟɬɪɨɜ, ɚ ɬɚɤ ɠɟ ɦɟɲɚɬɶ ɩɪɨɜɟɞɟɧɢɸ ɪɚɛɨɬ. 

 
7.1 Ɋɚɫɱɟɬ ɜɧɭɬɪɢɤɨɬɟɥɶɧɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ. 
 
Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɩɪɨɢɡɜɨɞɢɦ ɫɨɝɥɚɫɧɨ ɩɪɚɜɢɥɚɦ ɪɚɫɱɟɬɚ 

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

ȼɵɩɨɥɧɹɟɦ ɡɚɦɟɪ ɞɥɢɧɵ ɭɱɚɫɬɤɨɜ ɩɨ ɩɥɚɧɭ. Ⱦɚɥɟɟ ɢɫɩɨɥɶɡɭɹ ɧɨɦɨɝɪɚɦɦɭ ɞɥɹ 
ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɝɚɡɨɩɪɨɜɨɞɨɜ ɧɢɡɤɨɝɨ 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 ɉɚ 
 
ɋɯɟɦɚ ɝɚɡɨɩɪɨɜɨɞɚ ɤɨɬɟɥɶɧɨɣ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 7.1. 
 
ɉɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɞɥɹ ɦɟɫɬɧɵɯ ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɦɵ ɩɪɢɧɢɦɚɟɦ ɜ 

ɨɬɧɨɲɟɧɢɢ 10% ɤ ɩɨɬɟɪɹɦ ɞɚɜɥɟɧɢɹ ɩɨ ɞɥɢɧɟ. 
 
Ɋɚɫɱɟɬɧɵɟ ɞɥɢɧɵ ɭɱɚɫɬɤɨɜ ɜ ɦɟɬɪɚɯ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 

ll
ɪ

 1,1 , (7.1) 

 
ɝɞɟ l – ɞɥɢɧɚ ɭɱɚɫɬɤɚ ɩɨ ɩɥɚɧɭ ɜ ɦɟɬɪɚɯ. 

 
ɋɪɟɞɧɢɟ ɭɞɟɥɶɧɵɟ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɜ ɉɚ/ɦ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 

ɫɪl

Ɋ







  , (7.2) 

 
ɝɞɟ ΔɊ – ɪɚɫɱɟɬɧɵɣ ɩɟɪɟɩɚɞ ɞɚɜɥɟɧɢɹ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 250 ɉɚ; 
      l – ɫɭɦɦɚ ɪɚɫɱɟɬɧɵɯ ɞɥɢɧ ɭɱɚɫɬɤɨɜ ɜ ɦɟɬɪɚɯ. 
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ɉɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɜ ɉɚ, ɧɚ ɭɱɚɫɬɤɚɯ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 

ɪ
ɞ

l
l

ɊɊ  






 , (7.3) 

 

      ɝɞɟ 
ɞl

Ɋ







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

      lɪ – ɪɚɫɱɟɬɧɚɹ ɞɥɢɧɚ ɭɱɚɫɬɤɚ ɜ ɦɟɬɪɚɯ. 
 
Ɋɚɫɱɟɬ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ 7.1. 

 

 
 

Ɋɢɫɭɧɨɤ 7.1 – Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɜɧɭɬɪɢɤɨɬɟɥɶɧɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ 
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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 

1-2 44 7,9 8,69 
16,5 

75,5ɯ4 7 60,83 
2-3 88 5,9 6,49 88,5ɯ4 8 51,92 

   Σ15,18    Σ112,75 
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7.2 Ɉɛɳɟɟ ɨɩɢɫɚɧɢɟ ɤɨɬɥɚ Ʉɋȼɚ-1,0. 
 
Ʉɋȼ-1,0  ɤɨɬёɥ ɜɨɞɨɝɪɟɣɧɵɣ ɫɬɚɥɶɧɨɣ, ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ 

ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɢ ɝɨɪɹɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ (ɱɟɪɟɡ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ 
ɬɟɩɥɨɨɛɦɟɧɧɢɤ) ɠɢɥɵɯ, ɨɛɳɟɫɬɜɟɧɧɵɯ ɢ ɩɪɨɦɵɲɥɟɧɧɵɯ ɡɞɚɧɢɣ ɢ 
ɫɨɨɪɭɠɟɧɢɣ. 

Ʉɨɬɥɵ Ʉɋȼ-1,0 ɪɚɛɨɬɚɸɬ ɧɚ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ, ɚ ɬɚɤɠɟ ɥɟɝɤɨɦ ɠɢɞɤɨɦ 
ɬɨɩɥɢɜɟ. ɉɟɪɟɧɚɥɚɞɤɚ ɤɨɬɥɚ ɩɪɢ ɫɦɟɧɟ ɜɢɞɚ ɬɨɩɥɢɜɚ ɧɟ ɬɪɟɛɭɟɬɫɹ. 

Ʉɨɬɥɵ Ʉɋȼ-1,0 ɩɨ ɠɟɥɚɧɢɸ ɡɚɤɚɡɱɢɤɚ ɤɨɦɩɥɟɤɬɭɸɬɫɹ 
ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɦɢ ɝɨɪɟɥɤɚɦɢ ȽȻ-1,2 ɢ ȽȻɀ- 0,8 ɫ ɜɫɬɪɨɟɧɧɵɦ ɞɭɬɶɟɜɵɦ 
ɜɟɧɬɢɥɹɬɨɪɨɦ (ɱɬɨ ɧɟ ɬɪɟɛɭɟɬ ɭɫɬɚɧɨɜɤɢ ɞɵɦɨɫɨɫɚ ɡɚ ɤɨɬɥɨɦ), ɢɥɢ 
ɢɦɩɨɪɬɧɵɦɢ ɚɧɚɥɨɝɚɦɢ - ɝɨɪɟɥɤɚɦɢ ɮɢɪɦ "Weishaupt", "Ecɨflam", "Dreizler", 
"Unigas", "Oilon", "ABIG", "Joannes", "Riello", "Lamborgini" ɢ ɬ.ɞ. 

ɍɫɬɚɧɨɜɤɚ ɛɥɨɱɧɨɣ ɝɨɪɟɥɤɢ ȽȻ-1,2 ɞɨɩɭɫɤɚɟɬ ɷɤɫɩɥɭɚɬɚɰɢɸ ɤɨɬɥɚ Ʉɋȼ-
1,0 ɛɟɡ ɩɨɫɬɨɹɧɧɨɝɨ ɩɪɢɫɭɬɫɬɜɢɹ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ. 

Ʉɨɬɥɵ Ʉɋȼ-1,0 ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɞɥɹ ɦɚɥɵɯ ɤɨɬɟɥɶɧɵɯ, ɨɬ 2 ɞɨ ɧɟɫɤ 
ɲɬɭɤ, ɨɬ ɨɬɚɩɥɢɜɚɟɦɨɣ ɩɥɨɳɚɞɢ, ɤɥɢɦɚɬɢɱɟɫɤɨɣ ɡɨɧɵ, ɤɨɧɤɪɟɬɧɨɝɨ 
ɚɪɯɢɬɟɤɬɭɪɧɨɝɨ ɪɟɲɟɧɢɹ ɢ ɡɚɜɢɫɢɬ ɢɯ ɤɨɥɢɱɟɫɬɜɨ. 

Ʉȼɋ-1.0 ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɛɥɢɡɨɫɬɢ ɤ 
ɨɬɚɩɥɢɜɚɟɦɨɦɭ ɭɱɚɫɬɤɭ  ɬɟɦ ɫɚɦɵɦ ɢ ɩɨɜɵɲɚɟɬɫɹ ɄɉȾ. 

ɄɋɍȻ (ɤɨɦɩɥɟɤɬ ɫɪɟɞɫɬɜ ɭɩɪɚɜɥɟɧɢɹ) ɚɜɬɨɦɚɬɢɡɢɪɭɟɬ ɩɨɥɧɨɫɬɶɸ 
ɤɨɬɟɥɶɧɭɸ ɫ ɤɨɬɥɚɦɢ Ʉɋȼ ɢ ɝɨɪɟɥɤɚɦɢ, ɚ ɬɚɤ ɠɟ ɞɢɫɩɟɬɱɟɪɟɡɢɪɭɟɬ ɧɟɫɤɨɥɶɤɨ 
ɤɨɬɟɥɶɧɵɯ. 

Ʉɋȼ-1,0 ɢɦɟɟɬ ɞɜɚ ɪɟɠɢɦɚ ɭɩɪɚɜɥɟɧɢɹ: 
1) ɜ ɚɜɬɨɧɨɦɧɨɦ ɪɟɠɢɦɟ – ɭɦɩɪɟɜɥɟɧɢɟ ɦɟɬɨɞɨɦ ɞɢɫɩɟɬɱɟɪɟɡɚɰɢɢ 
2) ɜ ɫɨɫɬɚɜɟ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɤɨɬɟɥɶɧɨɣ - ɄɋɍȻ ɪɟɝɭɥɢɪɭɟɬ 

ɬɟɦɩɟɪɚɬɭɪɵ ɧɨɫɢɬɟɥɟɣ ɫɨɝɥɚɫɧɨ ɝɪɚɮɢɤɚɦ. 
Ʉɨɬɟɥ Ʉɋȼ-1,0 ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɤɨɪɩɭɫ, ɜɨɞɨɨɯɥɚɠɞɚɟɦɭɸ ɤɪɵɲɤɭ, ɚ 

ɬɚɤ ɠɟ ɨɛɲɢɜɤɭ ɢ ɝɚɡɨɯɨɞɵ. Ƚɨɪɟɥɤɚ ɤɪɟɩɢɬɶɫɹ ɫ ɩɨɦɨɳɶɸ ɮɥɚɧɰɚ ɫ 
ɮɪɨɧɬɚɥɶɧɨɣ ɱɚɫɬɢ ɤɨɬɥɚ. 

Ɍɟɩɥɨɧɨɫɢɬɟɥɶ ɩɨɫɬɭɩɚɹ ɜ ɦɟɠɬɪɭɛɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ ɞɚɧɧɨɝɨ ɤɨɬɥɚ, 
ɱɚɫɬɢɱɧɨ ɩɟɪɟɩɭɫɤɚɟɬɫɹ ɜ ɡɚɞɧɸɸ ɤɪɵɲɤɭ ɝɞɟ ɨɯɥɚɠɞɚɟɬɫɹ. ɇɚɝɪɟɬɚɹ ɱɚɫɬɶ 
ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɱɟɪɟɡ ɩɚɬɪɭɛɨɤ ɞɚɬɱɢɤɨɜ ɨɬɜɨɞɢɬɫɹ ɭɠɟ ɤ ɫɢɫɬɟɦɟ 
ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ. 

ɉɪɢ ɪɚɛɨɬɟ ɤɨɬɥɚ Ʉɋȼ-1,0 ɬɨɩɥɢɜɨ ɱɟɪɟɡ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɭɸ ɫɢɫɬɟɦɭ 
ɤɥɚɩɚɧɨɜ ɩɨɫɬɭɩɚɟɬ ɜ ɝɨɪɟɥɤɭ, ɬɚɦ ɩɪɨɢɫɯɨɞɢɬ ɫɦɟɲɢɜɚɧɢɟ ɫ ɜɨɡɞɭɯɨɦ, 
ɩɨɞɚɜɚɟɦɵɦ ɜɟɧɬɢɥɹɬɨɪɨɦ, ɷɥɟɤɬɪɨɡɚɩɚɥɶɧɢɤɨɦ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨɞɠɢɝ ɫɦɟɫɢ 
ɤɨɬɨɪɚɹ ɫɝɨɪɚɟɬ ɭɠɟ ɜ ɬɨɩɤɟ ɤɨɬɥɚ, ɢ ɩɪɨɞɭɤɬɵ ɝɨɪɟɧɢɹ ɨɬɜɨɞɹɬɫɹ ɜ  
ɩɟɪɟɞɧɸɸ ɤɪɵɲɤɭ ɨɬɤɭɞɚ  ɱɟɪɟɡ ɨɛɟɱɚɣɤɭ ɩɨɩɚɞɚɸɬ ɜ ɞɵɦɨɯɨɞ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɋɇɢɉ ɞɥɹ ɜɨɞɨɝɪɟɣɧɵɯ ɤɨɬɥɨɜ ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɨɞɵ ɞɨ 
115˚ɋ ɫɥɟɞɭɟɬ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɩɨɤɚɡɵɜɚɸɳɢɟ ɩɪɢɛɨɪɵ ɞɥɹ ɢɡɦɟɪɟɧɢɹ 
ɞɚɜɥɟɧɢɹ ɜɨɡɞɭɯɚ ɩɨɫɥɟ ɪɟɝɭɥɢɪɭɸɳɟɝɨ ɨɪɝɚɧɚ, ɪɚɡɪɟɠɟɧɢɹ (ɞɚɜɥɟɧɢɹ) ɜ ɬɨɩɤɟ, 
ɪɚɡɪɟɠɟɧɢɹ ɡɚ ɤɨɬɥɨɦ ɢ ɞɚɜɥɟɧɢɹ ɝɚɡɚ ɩɟɪɟɞ ɝɨɪɟɥɤɨɣ. ɍɫɬɪɨɣɫɬɜɨ ɤɨɬɥɚ Ʉɋȼɚ-
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1,0 Ɇȼɬ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 7.2. Ʉɨɬёɥ ɜ ɪɚɡɪɟɡɟ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ 
ɪɢɫɭɧɤɟ7.3. 

 

 
 

1 - ɤɨɪɩɭɫ; 2 - ɡɚɞɧɹɹ ɜɨɞɨɨɯɥɚɠɞɚɟɦɚɹ ɫɬɟɧɤɚ; 3 - ɨɛɲɢɜɤɚ ɢɡɨɥɹɰɢɹ; 4 - ɮɥɚɧɟɰ ɞɥɹ 
ɩɨɞɫɨɟɞɢɧɟɧɢɹ ɝɨɪɟɥɤɢ; 5 - ɫɟɤɰɢɹ ɝɚɡɨɯɨɞɚ ɫ ɲɢɛɟɪɨɦ; 6 - ɝɚɡɨɯɨɞ; 7 - ɩɚɬɪɭɛɨɤ ɞɚɬɱɢɤɨɜ; 8 

- ɤɪɵɲɤɚ ɩɟɪɟɞɧɹɹ; 9 - ɤɥɚɩɚɧ ɜɡɪɵɜɧɨɣ: 10 - ɫɥɢɜ ɜɨɞɵ. ɫɩɭɫɤɧɵɟ ɥɢɧɢɢ; 11 - ɷɤɪɚɧ 
ɜɡɪɵɜɧɨɝɨ ɤɥɚɩɚɧɚ; 12 - ɛɥɨɤ ɭɩɪɚɜɥɟɧɢɹ; 13 - ɝɨɪɟɥɤɚ; 14 - ɤɪɚɧ ɫɥɢɜɚ ɤɨɧɞɟɧɫɚɬɚ. 

 
Ɋɢɫɭɧɨɤ 7.2 – ɍɫɬɪɨɣɫɬɜɨ ɤɨɬɥɚ Ʉɋȼɚ-1,0 

 

 
 

1 - ɤɪɵɲɤɚ ɬɪɭɛɧɚɹ ɩɟɪɟɞɧɹɹ; 2 - ɤɪɵɲɤɚ ɬɪɭɛɧɚɹ ɡɚɞɧɹɹ; 3 - ɬɪɭɛɚ ɠɚɪɨɜɚɹ; 4 - ɨɛɟɱɚɣɤɚ;  
5 - ɬɪɭɛɚ ɞɵɦɨɝɚɪɧɚɹ (∅57ɯ3,5); 6 - ɥɨɬɤɢ; 7 - ɝɚɡɨɯɨɞ; 8 - ɬɭɪɛɭɥɢɡɚɬɨɪ; 9 - ɮɥɚɧɟɰ ɞɥɹ 

ɩɨɞɫɨɟɞɢɧɟɧɢɹ ɝɨɪɟɥɤɢ; 10 - ɚɧɤɟɪ; 11 - ɚɧɤɟɪ; 12 - ɤɪɵɲɤɚ ɤɥɚɩɚɧɚ ɜɡɪɵɜɧɨɝɨ; 13 - ɷɤɪɚɧ 
ɤɥɚɩɚɧɚ ɜɡɪɵɜɧɨɝɨ; 14, 15 - ɮɥɚɧɰɵ ɫɩɭɫɤɧɵɯ ɥɢɧɢɣ (Ⱦɭ50); 16 - ɞɢɚɮɪɚɝɦɚ; 17 - ɝɚɡɨɯɨɞ 
ɛɨɤɨɜɨɣ; 18 - ɫɬɟɧɤɚ ɡɚɞɧɹɹ ɜɨɞɨɨɯɥɚɠɞɚɟɦɚɹ; 19 - ɝɚɡɨɜɵɣ ɤɨɪɨɛ; 20 - ɤɪɵɲɤɚ ɩɟɪɟɞɧɹɹ. 
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Ɋɢɫɭɧɨɤ 7.3 – Ʉɨɬёɥ Ʉɋȼɚ-1,0 ɜ ɪɚɡɪɟɡɟ 

 
7.3 Ƚɨɪɟɥɤɚ ȽȻ-1,2. 
 
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. 
 

 
 

Ɋɢɫɭɧɨɤ 9.3 – Ƚɨɪɟɥɤɚ ȽȻ-1,2, ɥɢɫɬ1 

 
 

1 - ɫɦɨɬɪɨɜɨɣ ɝɥɚɡɨɤ; 2 - ɜɟɧɬɢɥɹɬɨɪ; 3 - ɞɚɬɱɢɤ-ɪɟɥɟ ɞɚɜɥɟɧɢɹ ɜɨɡɞɭɯɚ; 4 - ɲɚɬɭɧ; 5 - ɤɪɵɲɤɚ 
ɜɟɧɬɢɥɹɬɨɪɚ; 6 - ɤɭɥɚɱɨɤ; 7 - ɤɨɪɨɦɵɫɥɨ; 8 - ɤɪɢɜɨɲɢɩ; 9 - ɫɟɤɬɨɪ; 10 - ɜɢɧɬ; 11 - ɲɚɬɭɧ; 12 - 

ɝɨɪɟɥɤɚ ɝɚɡɨɜɚɹ; 13 - ɩɪɢɫɨɟɞɢɧɢɬɟɥɶɧɵɣ ɮɥɚɧɟɰ; 14 - ɲɬɭɰɟɪ; 15 - ɪɟɝɭɥɹɬɨɪ ɝɚɡɨɜɵɣ;  
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16 - ɲɤɚɥɚ ɝɚɡɨɜɨɣ ɡɚɫɥɨɧɤɢ; 17 - ɛɥɨɤ ɝɚɡɨɜɵɣ; 18 - ɜɨɡɞɭɲɧɚɹ ɡɚɫɥɨɧɤɚ; 19 - 
ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ; 20 - ɬɪɚɧɫɮɨɪɦɚɬɨɪ; 21 - ɆɗɈ (ɩɪɢɜɨɞ ɡɚɫɥɨɧɨɤ); 22 - ɞɚɬɱɢɤ ɩɥɚɦɟɧɢ; 23 
- ɲɬɭɰɟɪɚ; 24 - ɨɫɶ; 25 - ɛɥɨɤ ɭɩɪɚɜɥɟɧɢɹ; 26 - ɛɨɥɬ; 27 - ɦɢɤɪɨɜɵɤɥɸɱɚɬɟɥɶ; 28 - ɩɪɭɠɢɧɚ; 29 

- ɦɭɮɬɚ; 30 - ɤɭɥɚɱɨɤ; 31 - ɤɥɚɩɚɧ; 32 - ɤɥɚɩɚɧ ɛɟɡɨɩɚɫɧɨɫɬɢ; 33 - ɞɚɬɱɢɤ-ɪɟɥɟ ɭɬɟɱɤɢ; 34 - 
ɤɥɚɩɚɧ ɨɬɫɟɱɧɨɣ; 35 – ɞɚɬɱɢɤ-ɪɟɥɟ ɞɚɜɥɟɧɢɹ ɝɚɡɚ; 36 - ɤɪɚɧ ɲɚɪɨɜɨɣ ɩɪɨɯɨɞɧɨɣ; 37 - ɤɪɚɧ 

ɬɪёɯɯɨɞɨɜɨɣ; 38 - ɲɬɭɰɟɪ; 39 - ɲɤɚɥɚ ɜɨɡɞɭɲɧɨɣ ɡɚɫɥɨɧɤɢ; 40 - ɨɫɶ; 41 - ɤɥɚɩɚɧ ɡɚɩɚɥɶɧɢɤɚ; 
42 - ɛɥɨɤ ɭɩɪɚɜɥɟɧɢɹ 

 
Ɋɢɫɭɧɨɤ 9.3 , ɥɢɫɬ 2 

 
7.4 Ɋɚɫɱɟɬ Ƚɪɭɩɩɨɜɨɣ ɪɟɡɟɪɜɭɚɪɧɨɣ ɭɫɬɚɧɨɜɤɢ  ɤɨɬɟɥɶɧɨɣ. 
 
ɂɫɯɨɞɹ ɢɡ ɪɚɫɱɟɬɧɨɝɨ ɫɭɬɨɱɧɨɝɨ ɪɚɫɯɨɞɚ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɨɥ-ɜɨ 

ɪɟɡɟɪɜɭɚɪɨɜ, ɬɪɟɛɭɟɦɨɟ ɞɥɹ ɝɚɡɨɫɧɚɛɠɟɧɢɹ ɤɨɬɟɥɶɧɨɣ, ɩɨ ɮɨɪɦɭɥɟ 
 

ɠɪɟɡ
V

Gz
N


 . (9.1) 

 
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

  , (9.2) 

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

 
24126,244 G = 2245,1 ɤɝ/ɫɭɬ; 

 
7 2245,1

5 542,6
N





=6 ɲɬ. 

 
Ɍɪɟɛɭɟɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɢɫɩɚɪɢɬɟɥɟɣ, ɲɬ, ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

U

U G

G
N  , (9.3) 

 
ɝɞɟ G – ɬɪɟɛɭɟɦɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɢɫɩɚɪɢɬɟɥɹ, ɤɝ/ɱ; 
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       GU – ɩɚɫɩɨɪɬɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɜɵɛɪɚɧɧɨɝɨ ɢɫɩɚɪɢɬɟɥɹ, ɩɪɢ ɭɱёɬɟ 
ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ. 

 
42,52

100U
N  = 1 ɲɬ. 

 
ɉɪɢɧɢɦɚɟɦ ɤ ɭɫɬɚɧɨɜɤɟ ɦɚɥɨɝɚɛɚɪɢɬɧɵɣ ɫ ɩɪɨɦɟɠɭɬɨɱɧɵɦ 

ɬɟɩɥɨɧɨɫɢɬɟɥɟɦ ɢɫɩɚɪɢɬɟɥɶ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 100 ɤɝ/ɱ. 
 
7.5 Ɉɩɢɫɚɧɢɟ ɦɚɥɨɝɚɛɚɪɢɬɧɨɝɨ ɫ ɩɪɨɦɟɠɭɬɨɱɧɵɦ ɬɟɩɥɨɧɨɫɢɬɟɥɟɦ 

ɢɫɩɚɪɢɬɟɥя. 
 
Ɇɚɥɨɝɚɛɚɪɢɬɧɵɣ ɫ ɩɪɨɦɟɠɭɬɨɱɧɵɦ ɬɟɩɥɨɧɨɫɢɬɟɥɟɦ ɢɫɩɚɪɢɬɟɥɶ 

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

ɉɨɞɨɝɪɟɜɚɬɟɥɶ ɷɬɨ ɡɦɟɟɜɢɤɨɜɵɣ ɬɟɩɥɨɨɛɦɟɧɧɢɤ, ɝɨɪɟɥɤɚ ɢɧɮɪɚɤɪɚɫɧɨɝɨ 
ɢɡɥɭɱɟɧɢɹ ɬɢɩɚ «Ɏɨɧɚɪɶ», ɩɨɞɤɥɸɱёɧɧɵɣ ɤ ɝɚɡɨɜɜɨɞɭ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ ( ɧɚ 
ɪɚɫɫɬɨɹɧɢɢ ɧɟ  ɦɟɧɟɟ 10ɦ ɨɬ ɪɟɡɟɪɜɭɚɪɨɜ, ɢ ɰɟɧɬɪɨɛɟɠɧɵɣ ɧɚɫɨɫ ɞɥɹ ɩɨɞɚɱɢ 
ɬɟɩɥɨɧɨɫɢɬɟɥɹ. Ɍɚɤ ɠɟ ɨɛɨɪɭɞɭɟɬɫɹ ɚɜɬɨɦɚɬɢɤɨɣ. 

ɂɫɩɚɪɢɬɟɥɶ ɨɛɨɪɭɞɨɜɚɧ ɩɨɩɥɚɜɤɨɦ ɤɨɬɨɪɵɣ ɩɟɪɟɤɪɵɜɚɟɬ ɩɨɞɚɱɭ ɠɢɞɤɨɣ 
ɮɚɡɵ ɢ ɨɬɤɪɵɜɚɟɬ ɩɨɞɚɱɭ ɜ ɩɚɪɨɜɭɸ ɤɚɦɟɪɭ, ɞɨ ɬɟɯ ɩɨɪ ɩɨɤɚ ɩɨɬɪɟɛɢɬɟɥɶ ɧɟ 
ɩɨɧɢɡɢɬ ɞɚɜɥɟɧɢɟ ɩɚɪɨɜɨɣ ɮɚɡɵ ɢ ɧɟ ɩɨɬɪɟɛɢɬ ɞɨɫɬɚɬɨɱɧɨɟ ɟё ɤɨɥɢɱɟɫɬɜɨ. 
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8 Ɍɟɯɧɨɥɨɝɢя ɜɨɡɜɟɞɟɧɢя ɢɧɠɟɧɟɪɧɵɯ ɫɢɫɬɟɦ. 
 
Ɍɪɚɫɫɢɪɨɜɤɚ ɝɚɡɨɩɪɨɜɨɞɨɜ ɩɨ ɬɟɪɪɢɬɨɪɢɢ ɜɫɟɝɨ ɧɚɫɟɥёɧɧɨɝɨ ɩɭɧɤɬɚ, 

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

 
8.1 Ɇɨɧɬɚɠ ɫɢɫɬɟɦ ɜɧɭɬɪɟɧɧɟɝɨ ɝɚɡɨɫɧɚɛɠɟɧɢя. 
 
Ⱦɥɹ ɫɛɨɪɤɢ ɝɚɡɨɩɪɨɜɨɞɨɜ ɩɪɢɦɟɧɹɸɬ ɢɫɤɥɸɱɢɬɟɥɶɧɨ ɛɟɫɲɨɜɧɵɟ 

ɫɬɚɥɶɧɵɟ ɬɪɭɛɵ. 
ɋɨɟɞɢɧɟɧɢɹ ɢɫɩɨɥɶɡɭɸɬɫɹ - ɫɜɚɪɧɵɟ. Ɋɟɡɶɛɨɜɵɟ ɠɟ ɫɨɟɞɢɧɟɧɢɹ 

ɩɪɢɦɟɧɹɸɬɫɹ ɞɥɹ ɡɚɩɨɪɧɨɣ ɚɪɦɚɬɭɪɵ ɚ ɬɚɤ ɠɟ ɝɚɡɨɜɵɯ ɩɥɢɬ. Ɋɚɡɴɟɦɧɵɟ 
ɫɨɟɞɢɧɟɧɢɹ ɞɨɥɠɧɵ ɛɵɬɶ ɞɨɫɬɭɩɧɵ ɞɥɹ ɨɫɦɨɬɪɚ ɢ ɪɟɦɨɧɬɚ. ɋɨɟɞɢɧɢɬɟɥɶɧɵɟ ɠɟ 
ɱɚɫɬɢ ɜɵɩɨɥɧɹɸɬ ɢɡ ɤɨɜɤɨɝɨ ɱɭɝɭɧɚ ɚ ɬɚɤ ɠɟ ɫɩɨɤɨɣɧɨɣ ɫɬɚɥɢ. 

ɍɩɥɨɬɧɟɧɢɟ ɪɟɡɶɛɨɜɵɯ ɫɨɟɞɢɧɟɧɢɣ ɜɵɩɨɥɧɹɸɬ ɥɢɛɨ ɥɶɧɹɧɨɣ ɩɪɹɞɶɸ, 
ɩɪɨɩɢɬɚɧɧɨɣ ɫɜɢɧɰɨɜɵɦɢ ɛɟɥɢɥɚɦɢ, ɥɢɛɨ ɭɩɥɨɬɧɹɸɬ ɎɍɆ  ɥɟɧɬɨɣ. ɉɪɢ ɫɜɚɪɤɟ 
ɢɫɩɨɥɶɡɭɸɬ ɷɥɟɤɬɪɨɞɵ. Ⱦɥɹ ɫɧɢɠɟɧɧɵɯ ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ ɝɚɡɨɜ ɢɫɩɨɥɶɡɭɸɬ 
ɫɩɟɰɢɚɥɶɧɭɸ ɚɪɦɚɬɭɪɭ. 

Ʉɪɚɧɵ ɞɨɥɠɧɵ ɢɦɟɬɶ ɪɢɫɤɭ, ɭɤɚɡɵɜɚɸɳɭɸ ɧɚɩɪɚɜɥɟɧɢɟ ɝɚɡɚ, ɤɪɚɧɵ 
ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɬɚɤ, ɱɬɨɛɵ ɨɫɶ ɩɪɨɛɤɢ ɤɪɚɧɚ ɛɵɥɚ ɩɚɪɚɥɥɟɥɶɧɚ ɫɬɟɧɟ. 

 
8.1.1 ɉɨɞɝɨɬɨɜɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ. 
 
ȼɵɩɨɥɧɹɸɬɫɹ ɦɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ ɜɧɭɬɪɟɧɧɟɝɨ ɝɚɡɨɨɛɨɪɭɞɨɜɚɧɢɹ 

ɢɫɤɥɸɱɢɬɟɥɶɧɨ ɩɨɫɥɟ: 
 

1) ɭɫɬɪɨɣɫɬɜɚ ɦɟɠɞɭɷɬɚɠɧɵɯ ɩɟɪɟɤɪɵɬɢɣ/ɩɟɪɟɝɨɪɨɞɨɤ/ɫɬɟɧ 
2) ɢɫɩɨɥɧɟɧɢɹ ɨɬɜɟɪɫɬɢɣ/ɤɚɧɚɥɨɜ/ɛɨɪɨɡɞ ɜɜɨɞɚ ɝɚɡɨɩɪɨɜɨɞɨɜ, 
3) ɱɢɫɬɨɜɵɯ ɩɨɥɨɜ/ɮɭɧɞɚɦɟɧɬɨɜ ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ ɝɚɡɨɜɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɚ ɬɚɤ ɠɟ ɩɪɢɛɨɪɨɜ. 
4) ɲɬɭɤɚɬɭɪɤɚ/ɨɛɥɢɰɨɜɤɚ/ɨɤɪɚɫɤɚ ɫɬɟɧ ɩɨɦɟɳɟɧɢɣ ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɤ 

ɭɫɬɚɧɨɜɤɟ ɝɚɡɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, 
5) ɨɫɧɚɳɟɧɢɟ ɮɨɪɬɨɱɤɚɦɢ ɩɨɦɟɳɟɧɢɹ ɤɭɯɨɧɶ.  

 
ɉɨɫɥɟ ɩɪɢɟɦɤɢ ɫɨɫɬɚɜɥɹɟɬɫɹ «Ⱥɤɬ ɨ ɩɪɢɟɦɤɟ ɨɛɴɟɤɬɚ ɩɨɞ ɦɨɧɬɚɠ». 
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8.1.2 Ɇɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ. 
 
ɉɪɨɤɥɚɞɤɚ ɝɚɡɨɩɪɨɜɨɞɨɜ ɜɧɭɬɪɢ ɡɞɚɧɢɣ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ  ɨɬɤɪɵɬɨɣ. 

ɋɜɚɪɧɵɟ ɢ ɪɚɡɴɟɦɧɵɟ ɫɨɟɞɢɧɟɧɢɹ ɡɚɩɪɟɳɚɟɬɫɹ ɡɚɞɟɥɵɜɚɬɶ ɜ ɫɬɟɧɵ ɢ 
ɩɟɪɟɤɪɵɬɢɹ. ȼɟɪɬɢɤɚɥɶɧɵɟ ɝɚɡɨɩɪɨɜɨɞɵ ɜ ɦɟɫɬɚɯ ɩɟɪɟɫɟɱɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɵɯ 
ɤɨɧɫɬɪɭɤɰɢɣ ɩɪɨɤɥɚɞɵɜɚɸɬɫɹ ɜ ɮɭɬɥɹɪɚɯ. ɉɪɨɫɬɪɚɧɫɬɜɨ ɦɟɠɞɭ ɝɚɡɨɩɪɨɜɨɞɨɦ ɢ 
ɮɭɬɥɹɪɨɦ ɡɚɞɟɥɵɜɚɟɬɫɹ ɩɪɨɫɦɨɥɟɧɧɨɣ ɩɚɤɥɟɣ. Ɏɨɪɦɢɪɭɟɬɫɹ ɜɵɫɬɭɩ ɤɨɧɰɚ 
ɮɭɬɥɹɪɚ ɧɚɞ ɩɨɥɨɦ ɧɟ ɦɟɧɟɟ ɱɟɦ ɧɚ 3 ɫɦ. ɍɱɚɫɬɤɢ ɜ ɮɭɬɥɹɪɚɯ/ɝɢɥɶɡɚɯ, 
ɦɨɧɬɢɪɭɸɬɫɹ ɛɟɡ ɫɬɵɤɨɜ, min L ɨɬ ɫɜɚɪɧɨɝɨ ɲɜɚ ɞɨ ɮɭɬɥɹɪɚ 100ɦɦ. ɉɪɢ 
ɪɚɡɦɟɬɤɟ ɨɩɨɪ ɭɱɢɬɵɜɚɟɬɫɹ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɤɪɟɩɥɟɧɢɹ ɬɪɭɛ ɜ ɦɟɫɬɚɯ ɚɪɦɚɬɭɪɵ ɢ 
ɩɨɜɨɪɨɬɨɜ. Ʉɪɚɧɵ ɧɚ ɜɟɪɬɢɤɚɥɶɧɵɯ ɢ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɝɚɡɨɩɪɨɜɨɞɚɯ 
ɪɚɡɦɟɳɚɸɬɫɹ ɢɫɤɥɸɱɢɬɟɥɶɧɨ ɩɚɪɚɥɥɟɥɶɧɨ ɫɬɟɧɟ. ɋɬɨɹɤɢ ɝɚɡɨɩɪɨɜɨɞɚ 
ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɜɟɪɬɢɤɚɥɶɧɨ ɫ ɞɨɩɭɫɬɢɦɵɦ ɨɬɤɥɨɧɟɧɢɟɦ 2 ɦɦ ɧɚ 1ɦ ɜɵɫɨɬɵ. 
Ⱥɪɦɚɬɭɪɚ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɫɝɨɧɨɜ. Ɇɟɠɞɭ 
ɬɪɭɛɨɣ ɢ ɫɬɟɧɨɣ ɨɬɤɥɚɞɵɜɚɟɦɨɟ ɪɚɫɫɬɨɹɧɢɟ ɧɟ ɦɟɧɟɟ ɞɢɚɦɟɬɪɚ ɬɪɭɛɵ. Ɂɚɩɨɪɧɚɹ 
ɚɪɦɚɬɭɪɚ ɞɨ ɭɫɬɚɧɨɜɤɢ ɩɪɨɯɨɞɢɬ ɪɟɜɢɡɢɸ, ɬ.ɟ.  ɭɞɚɥɹɟɬɫɹ ɫɦɚɡɤɚ, ɢ ɩɪɨɜɟɪɹɸɬɫɹ 
ɫɚɥɶɧɢɤɢ, ɚ ɬɚɤ ɠɟ ɩɪɨɤɥɚɞɤɢ ɧɚ ɝɟɪɦɟɬɢɱɧɨɫɬɶ. ȼɜɨɞ ɝɚɡɨɩɪɨɜɨɞɚ 
ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɥɟɫɬɧɢɱɧɵɯ ɤɥɟɬɤɚɯ/ɩɨɞɜɚɥɶɧɵɯ ɩɨɦɟɳɟɧɢɹɯ. 

ȼɧɭɬɪɟɧɧɢɟ ɝɚɡɨɩɪɨɜɨɞɵ (ɜ ɬɨɦ ɱɢɫɥɟ ɩɪɨɤɥɚɞɵɜɚɟɦɵɟ ɜ ɤɚɧɚɥɚɯ), 
ɨɤɪɚɲɢɜɚɸɬɫɹ ɜɨɞɨɫɬɨɣɤɢɦɢ ɥɚɤɨɤɪɚɫɨɱɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ. 

 
8.1.3 ɂɫɩɵɬɚɧɢɟ ɜɧɭɬɪɟɧɧɟɝɨ ɝɚɡɨɩɪɨɜɨɞɚ. 
 
ɂɫɩɵɬɚɧɢɹ ɧɚ ɩɥɨɬɧɨɫɬɶ/ɩɪɨɱɧɨɫɬɶ/ɩɭɫɤ ɝɚɡɚ ɩɪɨɢɡɜɨɞɹɬ ɜ ɩɪɢɫɭɬɫɬɜɢɢ 

ɩɪɟɞɫɬɚɜɢɬɟɥɹ-ɡɚɤɚɡɱɢɤɚ ɢ ɷɤɫɩɥɭɚɬɢɪɭɸɳɟɣ ɨɪɝɚɧɢɡɚɰɢɢ. ɉɧɟɜɦɚɬɢɱɟɫɤɨɟ 
ɢɫɩɵɬɚɧɢɟ ɞɚɜɥɟɧɢɟɦ 0,01 Ɇɉɚ ɩɪɨɜɨɞɹɬ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɠɢɞɤɨɫɬɧɵɯ V-
ɨɛɪɚɡɧɵɯ ɦɚɧɨɦɟɬɪɨɜ. ɂɫɩɵɬɚɧɢɹ ɩɪɨɜɨɞɢɦɵɟ ɛɨɥɶɲɢɦ ɞɚɜɥɟɧɢɟɦ ɩɪɨɜɨɞɹɬɫɹ 
ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ V-ɨɛɪɚɡɧɵɯ  ɪɬɭɬɧɵɯ ɢ ɩɪɭɠɢɧɧɵɯ ɦɚɧɨɦɟɬɪɨɜ. ɂɫɩɵɬɚɧɢɹ 
ɩɪɨɜɨɞɹɬɫɹ ɩɪɢ ɨɬɤɥɸɱɟɧɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ. Ƚɚɡɨɩɪɨɜɨɞɵ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ 
ɢɫɩɵɬɵɜɚɸɬ ɧɚ ɩɪɨɱɧɨɫɬɶ ɜɨɡɞɭɯɨɦ ɫɨɡɞɚɜɚɹ ɞɚɜɥɟɧɢɟ ɜ 0,01 Ɇɉɚ. ɉɪɢ 
ɫɧɚɛɠɟɧɢɢ ɋɍȽ ɢɫɩɵɬɚɬɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ 5 ɤɉɚ ɩɪɢ ɩɨɞɤɥɸɱɟɧɧɵɯ ɩɪɢɛɨɪɚɯ. 
ȿɫɥɢ ɩɚɞɟɧɢɟ ɞɚɜɥɟɧɢɹ ɜ ɝɚɡɨɜɨɞɟ ɡɚ 5 ɦɢɧɭɬ ɧɟ ɩɪɟɜɵɲɚɟɬ 200 ɉɚ –ɢɫɩɵɬɚɢɟ 
ɭɫɩɟɲɧɨɟ.  

 
ɉɨɫɥɟ ɩɪɢёɦɤɢ ɫɨɫɬɚɜɥɹɟɬɫɹ «Ⱥɤɬ ɨ ɩɪɢёɦɤɟ ɫɢɫɬɟɦɵ» 
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8.2 Ɇɨɧɬɚɠ ɩɨɞɡɟɦɧɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ. 
 
8.2.1 ɉɨɞɝɨɬɨɜɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ. 
 
ɋɬɪɨɢɬɟɥɶɧɚɹ ɨɪɝɚɧɢɡɚɰɢɹ ɩɨɥɭɱɚɟɬ ɪɚɡɪɟɲɟɧɢɟ ɧɚ ɩɪɚɜɨ ɩɪɨɜɟɞɟɧɢɹ 

ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɧɚɫɟɥёɧɧɨɝɨ ɩɭɧɤɬɚ. Ɋɚɡɪɟɲɟɧɢɟ ɜɵɞɚɟɬɫɹ ɢɡ 
ɨɪɝɚɧɢɡɚɰɢɢ ɫ ɭɤɚɡɚɧɢɟɦ ɢɦɟɧɢ ɨɬɜɟɬɫɬɜɟɧɧɨɝɨ ɡɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɪɚɛɨɬ. 

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

ɉɨɥɭɱɟɧɢɟ ɞɨɩɭɫɤɚ ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɭɤɚɡɚɧɢɟɦ ɫɪɨɤɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, 
ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɛɥɚɝɨɭɫɬɪɨɣɫɬɜɭ ɬɟɪɪɢɬɨɪɢɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɸ 
ɞɨɪɨɠɧɵɯ ɩɨɤɪɵɬɢɣ. 

Ɋɚɡɛɢɜɤɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɡɚɤɚɡɱɢɤɨɦ ɩɪɢ ɭɱɚɫɬɢɢ ɜɫɟɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ 
ɨɪɝɚɧɢɡɚɰɢɣ ɞɨ ɧɚɱɚɥɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 

ɉɨ ɩɪɨɟɤɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɩɪɢɜɹɡɤɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɝɚɡɨɩɪɨɜɨɞɚ 
ɜɵɩɨɥɧɹɟɬɫɹ ɨɬ ɤɪɚɫɧɵɯ ɥɢɧɢɣ ɡɚɫɬɪɨɣɤɢ. Ɉɫɢ ɡɚɤɪɟɩɥɹɸɬɫɹ ɱɟɪɟɡ 100-150 
ɦɟɬɪɨɜ ɦɟɬɚɥɥɢɱɟɫɤɢɦ ɲɬɵɪɟɦ. Ɇɨɧɬɚɠɧɚɹ ɨɪɝɚɧɢɡɚɰɢɹ ɧɟɫɟɬ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ 
ɡɚ ɫɨɫɬɨɹɧɢɟ ɪɚɡɛɢɜɤɢ ɬɪɚɫɫɵ. 

Ɍɪɭɛɵ/ɡɚɩɨɪɧɭɸ ɚɪɦɚɬɭɪɭ ɞɨɫɬɚɜɥɹɸɬ ɚɜɬɨɬɪɚɧɫɩɨɪɬɨɦ ɫ ɰɟɧɬɪɚɥɶɧɵɯ 
ɡɚɝɨɬɨɜɢɬɟɥɶɧɵɯ ɦɚɫɬɟɪɫɤɢɯ/ɡɚɜɨɞɨɜ ɫɨɝɥɚɫɧɨ ɫɨɫɬɚɜɥɟɧɧɵɦ ɡɚɹɜɤɚɦ ɩɨ 
ɫɩɟɰɢɮɢɤɚɰɢɹɦ. Ɍɪɭɛɵ/ ɢɡɨɥɢɪɨɜɚɧɧɵɟ ɬɪɭɛɵ/ɚɪɦɚɬɭɪɚ/ɫɜɚɪɨɱɧɵɟ ɦɚɬɟɪɢɚɥɵ 
/ɢɡɨɥɹɰɢɨɧɧɵɟ ɦɚɬɟɪɢɚɥɵ/ɤɨɧɞɟɧɫɚɬɨɫɛɨɪɧɢɤɢ/ ɝɧɭɬɵɟ ɤɨɥɟɧɚ ɢ ɞɪɭɝɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɨɥɠɧɵ ɢɦɟɬɶ ɫɟɪɬɢɮɢɤɚɬɵ ɡɚɜɨɞɨɜ-ɢɡɝɨɬɨɜɢɬɟɥɟɣ. Ɍɚɤ ɠɟ 
ɞɨɥɠɧɚ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɚ ɢɯ ɫɨɯɪɚɧɧɨɫɬɶ. ɇɟ ɪɚɡɪɟɲɚɟɬɫɹ ɞɨɩɭɫɤɚɬɶ ɩɚɞɟɧɢɣ 
ɭɞɚɪɨɜ ɢ ɬ.ɞ. ɜ ɬ.ɱ. ɞɨɩɭɫɤɚɬɶ ɞɟɮɨɪɦɚɰɢɸ. 

Ɍɪɭɛɵ ɩɨɫɬɚɜɥɹɸɬɫɹ ɬɨɥɶɤɨ ɫ ɧɟɢɡɨɥɢɪɨɜɚɧɧɵɦɢ ɤɨɧɰɚɦɢ ɞɥɹ ɫɜɚɪɤɢ. 
ɂɡɞɟɥɢɹ ɪɚɫɤɥɚɞɵɜɚɸɬ ɩɨ ɬɪɚɫɫɟ ɩɨ ɫɯɟɦɟ ɩɪɨɟɤɬɭ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ. 
 

8.2.2 Ɂɟɦɥяɧɵɟ ɪɚɛɨɬɵ. 
 
 
Ɂɟɦɥɹɧɵɟ ɪɚɛɨɬɵ ɩɪɨɢɡɜɨɞɹɬɫɹ ɬɨɥɶɤɨ ɩɨɫɥɟ ɪɚɡɛɢɜɤɢ ɬɪɚɫɫɵ 

ɝɚɡɨɩɪɨɜɨɞɨɜ.  Ɍɚɤ ɠɟ ɨɩɪɟɞɟɥɹɸɬɫɹ ɝɪɚɧɢɰɵ ɬɪɚɧɲɟɣ/ɤɨɬɥɨɜɚɧɨɜ ɫ ɭɫɬɚɧɨɜɤɨɣ 
ɭɤɚɡɚɬɟɥɟɣ ɫɨɨɛɳɚɸɳɢɯ ɨ ɧɚɥɢɱɢɢ, ɧɚ ɞɚɧɧɨɦ ɭɱɚɫɬɤɟ ɪɚɡɪɚɛɨɬɤɢ ɬɪɚɫɫɵ, 
ɤɚɤɢɯ ɥɢɛɨ ɩɨɞɡɟɦɧɵɯ ɤɨɦɦɭɧɢɤɚɰɢɣ. Ɋɚɛɨɬɵ ɩɨ ɪɚɡɪɚɛɨɬɤɟ ɦɟɫɬ ɭɤɥɚɞɤɢ 
ɧɟɩɨɜɨɪɨɬɧɵɯ ɫɬɵɤɨɜ ɩɪɨɢɡɜɨɞɹɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɟɪɟɞ ɦɨɧɬɚɠɟɦ. 

ɋɪɟɡɤɚ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɫɥɨɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɛɭɥɶɞɨɡɟɪɨɦ ȾɁ-42 ɧɚ ɛɚɡɟ 
ɬɪɚɤɬɨɪɚ Ɍ-75(ȾɌ-75). Ɋɵɬɶɟ ɬɪɚɧɲɟɣ ɩɪɨɢɡɜɨɞɢɬɫɹ ɷɤɫɤɚɜɚɬɨɪɨɦ ɗɈ 1621 ɫ 
ɨɛɪɚɬɧɨɣ ɥɨɩɚɬɨɣ. ɉɨɫɥɟ ɪɵɬɶɹ ɬɪɚɧɲɟɣ ɫɥɟɞɭɟɬ ɪɭɱɧɚɹ ɡɚɱɢɫɬɤɚ ɫɬɟɧɨɤ ɢ ɞɧɚ 
ɬɪɚɧɲɟɣ, ɡɚɬɟɦ ɝɪɭɧɬ ɨɬɫɵɩɚɸɬ ɜ ɨɬɜɚɥ ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ. Ʌɢɲɧɢɣ ɝɪɭɧɬ 
ɜɵɜɨɡɢɬɫɹ ɫɚɦɨɫɜɚɥɨɦ ɆȺɁ-503. ɉɟɫɱɚɧɵɦ ɝɪɭɧɬɨɦ ɡɚɩɨɥɧɹɸɬ ɨɫɧɨɜɚɧɢɟ ɩɨɞ 
ɝɚɡɨɩɪɨɜɨɞ, ɧɚɫɵɩɶɸ ɦɢɧɢɦɚɥɶɧɨɝɨ ɫɥɨɹ ɜ 100 ɦɦ. ɑɟɪɟɡ ɤɚɠɞɵɟ 100-150 
ɦɟɬɪɨɜ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɩɟɲɟɯɨɞɧɵɟ ɦɨɫɬɢɤɢ. 
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8.2.3 ɋɛɨɪɤɚ ɢ ɫɜɚɪɤɚ ɬɪɭɛ ɜ ɡɜɟɧɶя. 
 
ɇɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɟɪɟɞ ɫɛɨɪɤɨɣ ɫɬɚɥɶɧɵɯ ɬɪɭɛ ɧɟɨɛɯɨɞɢɦɨ:  
 

1) ɨɱɢɫɬɢɬɶ ɢɯ ɜɧɭɬɪɟɧɧɸɸ ɩɨɥɨɫɬɶ ɨɬ ɜɨɡɦɨɠɧɵɯ ɡɚɫɨɪɟɧɢɣ (ɝɪɭɧɬɚ, 
ɥɶɞɚ, ɫɧɟɝɚ, ɜɨɞɵ, ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɦɭɫɨɪɚ, ɨɬɞɟɥɶɧɵɯ ɩɪɟɞɦɟɬɨɜ ɢ ɞɪ.); 

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

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

 
8.3 Ɇɨɧɬɚɠ ɬɪɭɛɨɩɪɨɜɨɞɨɜ. 
 
Ɇɨɧɬɚɠ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɋɉ 62.13330.2011* 

«Ƚɚɡɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɟ ɫɢɫɬɟɦɵ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 42-01-
2002 (ɫ ɂɡɦɟɧɟɧɢɹɦɢ N 1, 2)». ɉɟɪɟɞ ɦɨɧɬɚɠɨɦ ɢ ɭɤɥɚɞɤɨɣ ɩɨɞɝɨɬɚɜɥɢɜɚɟɬɫɹ 
ɩɨɫɬɟɥɶ ɩɨɞ ɝɚɡɨɩɪɨɜɨɞ ɢ ɩɪɨɜɟɪɹɟɬɫɹ ɭɤɥɨɧ ɞɧɚ ɬɪɚɧɲɟɢ. Ƚɚɡɨɩɪɨɜɨɞ ɩɥɟɬɹɦɢ 
ɭɤɥɚɞɵɜɚɸɬ ɧɚ ɩɟɬɥɢ ɢ ɩɪɢ ɩɨɦɨɳɢ ɞɜɭɯ ɚɜɬɨɤɪɚɧɨɜ Ʉɋ-1562Ⱥ ɨɩɭɫɤɚɸɬ ɜ 
ɬɪɚɧɲɟɸ, ɭɤɥɚɞɵɜɚɹ ɩɥɟɬɶ ɩɨ ɨɫɢ. ȼ ɬɪɚɧɲɟɟ, ɜ ɦɟɫɬɚɯ ɫɜɚɪɤɢ ɡɜɟɧɶɟɜ ɦɟɠɞɭ 
ɫɨɛɨɣ, ɪɚɫɤɚɩɵɜɚɸɬ ɩɪɢɹɦɤɢ ɞɥɹ ɪɚɛɨɬɵ ɫɜɚɪɳɢɤɨɜ. ɉɪɢ ɦɨɧɬɚɠɟ ɝɚɡɨɩɪɨɜɨɞɚ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨɫɬɨɹɧɧɵɣ ɩɨɨɩɟɪɚɰɢɨɧɧɵɣ ɤɨɧɬɪɨɥɶ ɫɨ ɫɬɨɪɨɧɵ ɡɚɤɚɡɱɢɤɚ. 
Ɇɨɧɬɢɪɭɸɬ ɝɚɡɨɩɪɨɜɨɞ ɫɜɚɪɳɢɤɢ ɩɨɥɭɱɢɜɲɢɟ ɞɨɩɭɫɤ ɢ ɢɦɟɸɳɢɟ ɥɢɱɧɨɟ 
ɤɥɟɣɦɨ. 

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

ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢ ɫɨɨɪɭɠɟɧɢɣ» (ɫ ɢɡɦɟɧɟɧɢɹɦɢ). ɉɧɟɜɦɚɬɢɱɟɫɤɭɸ ɨɱɢɫɬɤɭ 
ɩɪɢɦɟɧɹɸɬ ɞɥɹ ɨɱɢɫɬɤɢ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɬɪɭɛ ɨɬ ɝɪɹɡɢ ɢ ɜɥɚɝɢ. ɉɨɫɥɟ, 
ɩɪɨɜɨɞɹɬ ɢɫɩɵɬɚɧɢɹ ɝɚɡɨɩɪɨɜɨɞɚ ɧɚ ɩɪɨɱɧɨɫɬɶ ɞɚɜɥɟɧɢɟɦ 3 ɤɝɫ/ɫɦ2 ɞɨ 1 ɱɚɫɚ, 
ɩɨɫɥɟ ɷɬɨɝɨ ɞɚɜɥɟɧɢɟ ɫɧɢɠɚɸɬ ɞɨ 1 ɤɝɫ/ɫɦ2 ɞɨ 1 ɫɭɬɨɤ -ɢɫɩɵɬɚɧɢɟ ɧɚ ɩɥɨɬɧɨɫɬɶ. 
ɉɨɞ ɷɬɢɦ ɞɚɜɥɟɧɢɟɦ ɨɫɦɚɬɪɢɜɚɸɬ ɫɜɚɪɧɵɟ ɫɬɵɤɢ ɢ ɚɪɦɚɬɭɪɭ, ɭɫɬɪɚɧɹɸɬ 
ɭɬɟɱɤɢ. ɉɨɫɥɟ ɢɫɩɵɬɚɧɢɹ ɩɪɢɫɬɭɩɚɸɬ ɤ ɢɡɨɥɹɰɢɢ ɫɬɵɤɨɜ. ɋɯɟɦɚ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɢɫɩɵɬɚɬɟɥɶɧɨɝɨ ɭɱɚɫɬɤɚ ɬɪɭɛɨɩɪɨɜɨɞɚ ɞɥɹ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɢɫɩɵɬɚɧɢɹ 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 8.1. 
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I, II, III  ɦɚɧɨɦɟɬɪɵ; Ⱥ  ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɩɪɟɫɫ; Ȼ  ɦɟɪɧɵɣ ɫɨɫɭɞ; 1, 2, 3, 4, 5  ɜɟɧɬɢɥɢ; 6  
ɬɪɭɛɚ ɞɥɹ ɡɚɩɨɥɧɟɧɢɹ ɬɪɭɛɨɩɪɨɜɨɞɚ; 7  ɬɪɭɛɚ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɩɪɟɫɫɚ; 8  ɫɬɨɹɤɢ; 9  ɬɪɭɛɚ 

ɞɥɹ ɜɵɩɭɫɤɚ ɜɨɞɵ ɜ ɦɟɪɧɵɣ ɫɨɫɭɞ Ȼ 
 

Ɋɢɫɭɧɨɤ 8.1 – ɋɯɟɦɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢɫɩɵɬɚɬɟɥɶɧɨɝɨ ɭɱɚɫɬɤɚ ɬɪɭɛɨɩɪɨɜɨɞɚ ɞɥɹ 
ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɢɫɩɵɬɚɧɢɹ 

 
8.5 Ɇɨɧɬɚɠ ɪɟɡɟɪɜɭɚɪɨɜ. 
 
ɉɟɪɟɞ ɦɨɧɬɚɠɨɦ ɪɟɡɟɪɜɭɚɪɨɜ ɨɬɤɪɵɜɚɟɬɫɹ ɤɨɬɥɨɜɚɧ ɞɨ ɩɪɨɟɤɬɧɨɣ 

ɨɬɦɟɬɤɢ, ɡɚɳɢɳɚɟɬɫɹ ɢ ɩɥɚɧɢɪɭɟɬɫɹ ɞɧɨ ɤɨɬɥɨɜɚɧɚ. 
Ɉɫɧɨɜɚɧɢɟ ɤɨɬɥɨɜɚɧɚ (ɩɟɪɟɞ ɭɫɬɪɨɣɫɬɜɨɦ ɮɭɧɞɚɦɟɧɬɨɜ ɪɟɡɟɪɜɭɚɪɨɜ) 

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

ɇɚ ɩɚɪɭ ɩɨɞɡɟɦɧɵɯ ɪɟɡɟɪɜɭɚɪɨɜ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɨɞɧɚ ɪɟɞɭɤɰɢɨɧɧɚɹ 
ɝɨɥɨɜɤɚ ɧɚ ɮɥɚɧɰɟ, ɤɪɟɩɢɬɫɹ ɤ ɝɨɥɨɜɤɟ ɪɟɡɟɪɜɭɚɪɚ ɢ ɜɵɜɨɞɢɬɫɹ  ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ 
ɡɟɦɥɢ. Ɋɟɡɟɪɜɭɚɪɵ ɬɚɤ ɠɟ ɦɟɠɞɭ ɫɨɛɨɣ ɫɨɟɞɢɧɹɸɬ ɤɚɤ ɬɪɭɛɨɩɪɨɜɨɞɚɦɢ ɩɚɪɨɜɨɣ 
ɬɚɤ ɢ ɠɢɞɤɨɣ ɮɚɡ. ȼ ɪɟɞɭɤɰɢɨɧɧɨɣ ɝɨɥɨɜɤɟ ɜɵɪɟɡɚɟɬɫɹ ɦɟɫɬɨ ɞɥɹ ɦɨɧɬɚɠɚ 
ɢɫɩɚɪɢɬɟɥɹ. ɉɪɨɤɥɚɞɵɜɚɸɬ ɤɨɧɬɭɪ ɡɚɡɟɦɥɟɧɢɹ (ɧɚ ɪɚɫɫɬɨɹɧɢɢ 1 ɦ ɨɬ 
ɪɟɡɟɪɜɭɚɪɨɜ) ɢ ɫɨɟɞɢɧɹɸɬ ɧɚ ɫɜɚɪɤɟ ɫ ɨɩɨɪɚɦɢ ɪɟɡɟɪɜɭɚɪɨɜ. ȼɟɥɢɱɢɧɚ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɤɨɧɬɭɪɚ ɧɟ ɛɨɥɟɟ 10 ɫɦ. 

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

Ɍɚɤɟɥɚɠɧɵɟ ɨɩɟɪɚɰɢɢ: ɪɚɡɝɪɭɡɤɚ/ɩɨɝɪɭɡɤɚ, ɩɟɪɟɦɟɳɟɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɢ/ɢɥɢ ɟɝɨ ɱɚɫɬɟɣ/ɨɬɞɟɥɨɱɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɢɥɢ ɭɡɥɨɜ ɜ ɦɨɧɬɚɠɧɨɣ ɡɨɧɟ, ɪɚɜɧɨ ɤɚɤ 
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ɩɨɞɴɟɦ/ɭɫɬɚɧɨɜɤɚ ɜ ɩɪɨɟɤɬɧɨɟ ɩɨɥɨɠɟɧɢɟ ɩɪɢ ɦɨɧɬɚɠɟ ɩɪɨɢɡɜɨɞɹɬɫɹ ɬɨɥɶɤɨ ɫ 
ɨɛɟɫɩɟɱɟɧɢɟɦ ɩɨɥɧɨɣ ɫɨɯɪɚɧɧɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

Ƚɪɭɩɩɨɜɵɟ ɭɫɬɚɧɨɜɤɢ ɞɥɹ ɋɍȽ ɩɨ ɨɤɨɧɱɚɧɢɢ ɢɯ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɢɫɩɵɬɵɜɚɸɬɫɹ, ɚ ɬɚɤ ɠɟ ɩɪɢɧɢɦɚɸɬɫɹ ɤɨɦɢɫɫɢɟɣ, ɤɨɬɨɪɭɸ ɧɚɡɧɚɱɚɟɬ ɡɚɤɚɡɱɢɤ ɜ 
ɫɨɫɬɚɜɟ ɟɝɨ ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ, ɚ ɬɚɤɠɟ ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɨɣ 
ɨɪɝɚɧɢɡɚɰɢɟɣ. 

Ɋɟɡɟɪɜɭɚɪɵ ɝɪɭɩɩɨɜɵɯ ɭɫɬɚɧɨɜɨɤ ɚ ɬɚɤ ɠɟ ɢɯ ɨɛɜɹɡɤɚ ɢɫɩɵɬɵɜɚɸɬɫɹ ɧɚ 
ɩɥɨɬɧɨɫɬɶ ɜɨɡɞɭɯɨɦ, ɦɚɤɫɢɦɚɥɶɧɵɦ ɪɚɛɨɱɢɦ ɞɚɜɥɟɧɢɟɦ 10 ɤɝ/ɫɦ2 ɩɪɢ ɡɚɤɪɵɬɨɣ 
ɨɛɜɹɡɤɟ ɚɪɦɚɬɭɪɵ ɢ ɩɪɨɜɟɪɤɨɣ ɜɫɟɯ ɫɨɟɞɢɧɟɧɢɣ ɦɵɥɶɧɨɣ ɷɦɭɥɶɫɢɟɣ. 

ɂɫɩɵɬɚɧɢɟ ɪɟɡɟɪɜɭɚɪɨɜ ɜɨɡɞɭɯɨɦ ɜɵɩɨɥɧɹɸɬ ɬɨɥɶɤɨ ɩɨɫɥɟ ɢɯ 
ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɢɫɩɵɬɚɧɢɹ. 

ȼɨ ɜɪɟɦɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɡɚɳɢɬɚ ɤɨɬɥɨɜɚɧɚ 
ɨɬ  ɚɬɦɨɫɮɟɪɧɵɯ ɜɨɞ ɢ ɩɪɨɦɟɪɡɚɧɢɹ ɞɧɚ ɤɨɬɥɨɜɚɧɚ.  

Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɨɛɫɥɭɠɢɜɚɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɚɫɮɚɥɶɬɨɜɚɹ 
ɞɨɪɨɠɤɚ ɲɢɪɢɧɨɣ 1 ɦɟɬɪ. Ɂɚ ɭɫɥɨɜɧɭɸ ɨɬɦɟɬɤɭ 0.000 ɩɪɢɧɹɬɚ ɨɬɦɟɬɤɚ ɨɛɫɵɩɤɢ 
ɪɟɡɟɪɜɭɚɪɨɜ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɚɛɫɨɥɸɬɧɨɣ ɨɬɦɟɬɤɟ. ɉɨ ɜɫɟɦɭ ɩɟɪɢɦɟɬɪɭ 
ɝɪɭɩɩɨɜɚɹ ɭɫɬɚɧɨɜɤɚ ɪɟɡɟɪɜɭɚɪɨɜ ɨɝɪɚɠɞɚɟɬɫɹ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɫɟɬɤɨɣ ɩɨ 
ɠɟɥɟɡɨɛɟɬɨɧɧɵɦ ɫɬɨɥɛɚɦ ɜɵɫɨɬɨɣ 1,6 ɦɟɬɪɚ. 

ɋɬɨɥɛɵ ɨɝɪɚɞɵ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɜ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɨɛɭɪɟɧɧɵɟ ɥɭɧɤɢ 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 ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɡɚɳɢɬɵ ɝɚɡɨɩɪɨɜɨɞɚ ɨɬ ɩɨɱɜɟɧɧɨɣ ɤɨɪɪɨɡɢɢ.  

ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɫɬɵɤɢ ɝɚɡɨɩɪɨɜɨɞɚ ɨɱɢɳɚɸɬ ɞɨ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɛɥɟɫɤɚ. 
ɉɪɢɦɟɧɹɟɬɫɹ ɛɢɬɭɦɧɨ-ɪɟɡɢɧɨɜɚɹ ɭɫɢɥɟɧɧɚɹ ɢɡɨɥɹɰɢɹ ɫ ɬɨɥɳɢɧɨɣ ɫɥɨɹ 9 ɦɦ. 
Ɇɟɯɚɧɢɱɟɫɤɢɦ ɫɩɨɫɨɛɨɦ ɥɢɛɨ ɜɪɭɱɧɭɸ ɧɚɧɨɫɢɬɫɹ ɛɢɬɭɦɧɨɟ ɢɡɨɥɹɰɢɨɧɧɨɟ 
ɩɨɤɪɵɬɢɟ ɧɚ ɬɪɭɛɭ. ɋɧɚɱɚɥɚ ɧɚɧɨɫɹɬ ɝɪɭɧɬɨɜɤɭ, ɭɤɪɵɜɚɹ ɬɪɭɛɭ ɪɨɜɧɵɦ ɫɥɨɟɦ, ɚ 
ɩɨɫɥɟ ɭɤɪɵɜɚɸɬ ɫɥɨɟɦ ɛɢɬɭɦɧɨɣ ɦɚɫɬɢɤɢ, ɩɨɫɥɟ ɱɟɝɨ ɚɪɦɢɪɭɸɬ, ɨɛɨɪɚɱɢɜɚɹ 
ɪɭɥɨɧɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ. ɉɨɫɥɟɞɧɢɣ ɫɥɨɣ ɩɨɜɟɪɯ ɛɢɬɭɦɧɨɝɨ ɩɨɤɪɵɬɢɹ 
ɭɤɪɵɜɚɸɬ  ɤɪɚɮɬ-ɛɭɦɚɝɨɣ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɭɫɢɥɟɧɧɨɣ ɢɡɨɥɹɰɢɢ ɦɨɬɢɜɢɪɭɟɬɫɹ 
ɬɟɦ, ɱɬɨ ɝɪɭɧɬɵ ɧɚɫɟɥёɧɧɵɯ ɩɭɧɤɬɨɜ, ɡɚɫɨɪɟɧɵ ɫɬɨɱɧɵɦɢ ɜɨɞɚɦɢ, ɢɦɟɸɬ 
ɪɚɡɧɨɪɨɞɧɭɸ ɫɬɪɭɤɬɭɪɭ ɢ ɜɤɥɸɱɟɧɢɹ ɪɚɡɥɢɱɧɵɯ ɩɪɟɞɦɟɬɨɜ, ɹɜɥɹɸɬɫɹ 
ɤɨɪɪɨɡɢɨɧɧɨ-ɚɤɬɢɜɧɵɦɢ. 
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8.7 Ȼɥɚɝɨɭɫɬɪɨɣɫɬɜɨ ɬɪɚɫɫɵ. 
 
ɉɨ ɨɤɨɧɱɚɧɢɢ ɢɫɩɵɬɚɧɢɣ ɫɬɵɤɢ ɝɚɡɨɩɪɨɜɨɞɚ ɩɪɢɫɵɩɚɸɬ ɜɪɭɱɧɭɸ 

ɩɪɨɢɡɜɨɞɹ ɩɪɢɫɵɩɤɭ ɝɚɡɨɩɪɨɜɨɞɚ ɦɹɝɤɢɦ ɝɪɭɧɬɨɦ ɧɚ ɜɵɫɨɬɭ 10 ɫɦ ɨɬ ɜɟɪɯɚ 
ɬɪɭɛɵ.  
Ⱦɚɥɶɧɟɣɲɚɹ ɡɚɫɵɩɤɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɛɭɥɶɞɨɡɟɪɨɦ ɦɚɪɤɢ ȾɁ-42 ɫ ɩɨɫɥɟɞɭɸɳɢɦ 
ɭɩɥɨɬɧɟɧɢɟɦ ɝɪɭɧɬɚ ɤɚɬɤɚɦɢ ɦɚɪɤɢ Ⱦɍ-8ȼ. Ɍɚɤ ɠɟ ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɬɫɹ 
ɪɚɫɬɢɬɟɥɶɧɵɣ ɫɥɨɣ. 

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

 
8.8 Ɉɤɨɧɱɚɬɟɥɶɧɨɟ ɢɫɩɵɬɚɧɢɟ ɝɚɡɨɩɪɨɜɨɞɚ. 
 
ɂɫɩɵɬɚɧɢɹ ɧɚ ɩɪɨɱɧɨɫɬɶ/ɩɥɨɬɧɨɫɬɶ ɝɚɡɨɩɪɨɜɨɞɚ ɩɪɨɢɡɜɨɞɹɬɫɹ 

ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɨɣ ɨɪɝɚɧɢɡɚɰɢɟɣ ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɩɪɟɞɩɪɢɹɬɢɹ ɝɚɡɨɜɨɝɨ 
ɯɨɡɹɣɫɬɜɚ, ɚ ɬɚɤ ɠɟ ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ ɡɚɤɚɡɱɢɤɚ, ɫ ɡɚɩɢɫɹɦɢ ɜ ɫɬɪɨɢɬɟɥɶɧɵɯ 
ɩɚɫɩɨɪɬɚɯ ɨɛɴɟɤɬɨɜ. 
Ƚɚɡɨɩɪɨɜɨɞ ɢ ɝɚɡɨɜɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɟɪɟɞ ɫɞɚɱɟɣ ɜ 
ɷɤɫɩɥɭɚɬɚɰɢɸ ɢɫɩɵɬɵɜɚɸɬ, ɩɪɢɦɟɧɹɹ ɩɪɭɠɢɧɧɵɟ ɚ ɬɚɤ ɠɟ ɜɨɞɹɧɵɟ V-ɨɛɪɚɡɧɵɟ 
ɦɚɧɨɦɟɬɪɵ. Ƚɚɡɨɩɪɨɜɨɞ ɞɚɜɥɟɧɢɟɦ ɜ 0,1 Ɇɉɚ ɢɫɩɵɬɵɜɚɸɬ ɫ ɩɨɦɨɳɶɸ V-
ɨɛɪɚɡɧɵɯ ɠɢɞɤɨɫɬɧɵɯ ɦɚɧɨɦɟɬɪɨɜ. Ⱦɚɜɥɟɧɢɟɦ ɫɜɵɲɟ 0,1 Ɇɉɚ –  ɩɪɭɠɢɧɧɵɦɢ,  
ɬɢɩɚ ɈȻɆ ɤɥɚɫɫɚ 1,5. ɂɫɩɵɬɚɧɢɹ ɩɪɨɢɡɜɨɞɹɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɋɉ 
62.13330.2011* «Ƚɚɡɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɟ ɫɢɫɬɟɦɵ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ 
ɪɟɞɚɤɰɢɹ ɋɇɢɉ 42-01-2002 (ɫ ɂɡɦɟɧɟɧɢɹɦɢ N 1, 2)». 

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

5,0 Ⱥа , (8.1) 
 

ɝɞɟ Ⱥ – ɧɟɨɛɯɨɞɢɦɚɹ ɲɢɪɢɧɚ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɪɟɡɟɪɜɭɚɪɨɜ, ɦ. 
 

5,05,3 а = 4 ɦ. 
Ⱦɥɢɧɚ ɤɨɬɥɨɜɚɧɚ ɩɨɧɢɡɭ, ɦ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

5,0 Bb , (8.2) 
 

ɝɞɟ ȼ – ɧɟɨɛɯɨɞɢɦɚɹ ɞɥɢɧɚ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɪɟɡɟɪɜɭɚɪɨɜ, ɦ 
 

5,05,3 b = 4 ɦ. 
 
Ƚɥɭɛɢɧɭ ɤɨɬɥɨɜɚɧɚ, ɦ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
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5,0

ɭк
Нh , (8.3) 

 
ɝɞɟ Нɭ – ɜɵɫɨɬɚ ɪɟɡɟɪɜɭɚɪɨɜ, ɦ. 

 
5,03,2 

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

к
hmaa  2

1
, (8.4) 

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

 
8,22,024

1
a = 5,12 ɦ. 

 
Ⱦɥɢɧɚ ɤɨɬɥɨɜɚɧɚ ɩɨɜɟɪɯɭ, ɦ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

к
hmbb  2

1
, (8.5) 

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

 
8,22,024

1
a = 5,12 ɦ. 

 
Ƚɥɭɛɢɧɚ ɬɪɚɧɲɟɢ, ɦ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

ckdhН
cp

 , (8.6) 

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

 
ɋɪɟɞɧɢɣ ɞɢɚɦɟɬɪ ɝɚɡɨɩɪɨɜɨɞɚ, ɦ, ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 



 


i

ii

cp l

ld
d , (8.7) 
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ɝɞɟ di – ɞɢɚɦɟɬɪ ɞɚɧɧɨɝɨ ɭɱɚɫɬɤɚ, ɦ; 
       li – ɞɥɢɧɚ ɭɱɚɫɬɤɚ, ɦ. 

 
0,045 22,25 0,048 16,25 0,057 52,5 0,06 16,25 0,06 16,25

475,5cp
d

        
  . 

 

. 0,07 (40,5 16,25 16,25 52,5 16,25) 0,0755 (16,25 40,5)

475,5

       
   

0,076 (16,25 16,25) 0,083 (52,5 16,25) 0,089 (16,25 36)

475,5

       
 = 0,078 ɦ; 

 
0,8 0,078 0,1 0,15Н     = 1,13 ɦ. 

 
Ɉɩɪɟɞɟɥɹɟɦ ɨɛɴɟɦ ɬɪɚɧɲɟɢ, ɦ3, ɩɨ ɮɨɪɦɭɥɟ 
 

НɋLV
ɩɝɬɪ


/

, (8.8) 

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

 
475.5 0,6 0,91

ɬɪ
V    = 259,6 ɦ3. 

 
Ɉɛɴɟɦ ɤɨɬɥɨɜɚɧɚ, ɦ3, ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 

)()((
6 1111

bbaababa
h

V к

к
 , (8.9) 

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

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

8,2 
к

V = 58,5 ɦ3.       

 
Ɉɛɴɟɦ ɪɚɛɨɬ ɩɨ ɫɪɟɡɤɟ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɫɥɨɹ ɬɪɚɧɲɟɢ, ɦ3, ɨɩɪɟɞɟɥɹɟɦ ɩɨ 

ɮɨɪɦɭɥɟ 
 

../... ɫɪɩɝɬɪɫɪ
НɋLV  , (8.10) 

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

. . .
475,5 0,6 0,2

ɪ ɫ ɬɪ
V    = 57,06 ɦ3. 

 
Ɉɛɴɟɦ ɪɚɛɨɬ ɩɨ ɫɪɟɡɤɟ ɪɚɛɨɬ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɫɥɨɹ ɤɨɬɥɨɜɚɧɚ, ɦ3, 

ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 

ɫɪкɫɪ
НbаV

.11..
 , (8.11) 

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

 

. .
5,12 5,12 0,2

ɪ ɫ к
V    = 5,24 ɦ3. 

 
Ɉɛɴɟɦ ɧɟɞɨɛɨɪɚ ɝɪɭɧɬɚ ɩɨ ɜɫɟɣ ɩɥɨɳɚɞɢ ɤɨɬɥɨɜɚɧɚ, ɦ3, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ 

ɩɨ ɮɨɪɦɭɥɟ 
 

ɧкɧ
hbaV 

.
, (8.12) 

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

1,044
.


кɧ

V =1,6 ɦ3. 

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

ɮɨɪɦɭɥɟ 
 

ɧɩɝɬɪɧ
hLɋV 

/.
, (8.13) 

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

.
0,6 475,5 0,1

ɧ ɬɪ
V    = 28,53 ɦ3. 

 
Ɉɛɴɟɦ ɝɪɭɧɬɚ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɤɨɬɥɨɜɚɧɚ ɷɤɫɤɚɜɚɬɨɪɨɦ ɫ ɩɨɝɪɭɡɤɨɣ ɜ 

ɬɪɚɧɫɩɨɪɬɧɨɟ ɫɪɟɞɫɬɜɨ, ɦ3, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

ɭкэɬɫ
VV 

.
, (8.14) 
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ɝɞɟ Vɭ – ɨɛɴɟɦ ɪɟɡɟɪɜɭɚɪɧɨɣ ɭɫɬɚɧɨɜɤɢ, ɦ3, ɤɨɬɨɪɵɣ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ 

 
ɩVV

ɪɟɡɭ
 , (8.15) 

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

 
5 2

ɭ
V   = 10 ɦ3; 

 

кэɬɫ
V

.
= 10 ɦ3. 

 
Ɉɛɴɟɦ ɪɚɛɨɬ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɬɪɚɧɲɟɢ ɷɤɫɤɚɜɚɬɨɪɨɦ ɫ ɩɨɝɪɭɡɤɨɣ ɜ 

ɬɪɚɧɫɩɨɪɬɧɨɟ ɫɪɟɞɫɬɜɨ, ɦ3, ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 

ɩɝɬɪэɬɫ
VV

/.
 , (8.16) 

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

 

ɩɝ

cp

ɩɝ
L

d
V

/

2

/ 4






, (8.17) 

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

ɫɪ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ (8.6). 
 

2

/

3,14 0,078
475,5

4ɝ ɩ
V


  = 2,27 ɦ3; 

 

ɬɪэɬɫ
V

.
= 2,27 ɦ3. 

 
 
 
Ɉɛɴёɦ ɪɚɛɨɬ ɩɨ ɪɚɡɪɚɛɨɬɤɟ ɝɪɭɧɬɚ ɜ ɬɪɚɧɲɟɟ ɷɤɫɤɚɜɚɬɨɪɨɦ ɫ ɜɵɝɪɭɡɤɨɣ ɜ 

ɨɬɜɚɥ, ɦ3, ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 

ɩɝɬɪɧɬɪcpɬɪɬɪэɨ
VVVVV

/.....
 , (8.18) 

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

.
259,6 57,06 28,53 2,27

эɨ ɬɪ
V     = 171,7 ɦ3. 

 
Ɉɛɴёɦ ɪɚɛɨɬ ɩɨ ɪɚɡɪɚɛɨɬɤɟ ɝɪɭɧɬɚ ɜ ɤɨɬɥɨɜɚɧɟ ɷɤɫɤɚɜɚɬɨɪɨɦ ɫ ɜɵɝɪɭɡɤɨɣ 

ɜ ɨɬɜɚɥ, ɦ3, ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 

ɭкɧкcpккэɨ
VVVVV 

.....
, (8.19) 

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

 

.
58,5 5,24 1,6 10

эɨ к
V     = 41,67 ɦ3. 

 
Ɉɛɴɟɦ ɝɪɭɧɬɚ ɨɛɪɚɬɧɨɣ ɡɚɫɵɩɤɢ ɬɪɚɧɲɟɦ, ɦ3, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 

ɨɪ

ɩɝɬɪ

ɬɪɨɡ К

VV
V /

.


 , (8.20) 

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

 

.

259,6 2,27

1,05ɨɡ ɬɪ
V


 = 245,1 ɦ3. 

 
Ɉɛɴɟɦ ɝɪɭɧɬɚ ɨɛɪɚɬɧɨɣ ɡɚɫɵɩɤɢ ɤɨɬɥɨɜɚɧɚ, ɦ3, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 

ɨɪ

ɭк

ɬɪɨɡ К

VV
V




.
, (8.21) 

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

 

.

58,5 10

1,05ɨɡ ɬɪ
V


 = 46,2 ɦ3. 

 
ȼɟɞɨɦɨɫɬɶ ɨɛɴɟɦɨɜ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 8.1. 
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Ɍɚɛɥɢɰɚ 8.1 – ȼɟɞɨɦɨɫɬɶ ɨɛɴɟɦɨɜ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɫɬɪɨɢɬɟɥɶɧɵɯ ɩɪɨɰɟɫɫɨɜ 
ȿɞɢɧɢɰɚ 

ɢɡɦɟɪɟɧɢɹ 
Ʉɨɥɢɱɟɫɬɜɨ ɟɞɢɧɢɰ 

ɋɪɟɡɤɚ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɫɥɨɹ ɝɪɭɧɬɚ I ɤɚɬɟɝɨɪɢɢ 
ɛɭɥɶɞɨɡɟɪɨɦ ȾɁ-42 

ɦ3 62,3 

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

ɦ3 12,3 

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

ɦ3 213,4 

Ɋɚɡɪɚɛɨɬɤɚ ɝɪɭɧɬɚ I ɤɚɬɟɝɨɪɢɢ ɜ ɤɨɬɥɨɜɚɧɟ ɢ 
ɬɪɚɧɲɟɟ ɜɪɭɱɧɭɸ (ɡɚɱɢɫɬɤɚ ɞɧɚ) ɦ3 30,1 

Ɉɛɪɚɬɧɚɹ ɡɚɫɵɩɤɚ ɝɪɭɧɬɚ I ɤɚɬɟɝɨɪɢɢ ɜ 
ɬɪɚɧɲɟɸ ɢ ɤɨɬɥɨɜɚɧ 

ɦ3 291,3 

 
8.10 ȼɵɛɨɪ ɤɨɦɩɥɟɤɬɚ ɦɚɲɢɧ ɢ ɦɟɯɚɧɢɡɦɨɜ. 
 
Ɋɚɡɪɚɛɨɬɤɭ ɝɪɭɧɬɚ I ɤɚɬɟɝɨɪɢɢ ɢɡ ɬɪɚɧɲɟɢ ɜ ɨɬɜɚɥ ɜɵɩɨɥɧɹɟɬ 

ɨɞɧɨɤɨɜɲɨɜɵɣ ɷɤɫɤɚɜɚɬɨɪ ɫ ɨɛɪɚɬɧɨɣ ɥɨɩɚɬɨɣ – ɗɈ 1621.  
Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
- ёɦɤɨɫɬɶ ɤɨɜɲɚ –0,15 ɦ3; 
- ɧɚɢɛɨɥɶɲɚɹ ɜɵɫɨɬɚ ɜɵɝɪɭɡɤɢ – 1,7 ɦ; 
- ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɞɢɭɫ ɤɨɩɚɧɢɹ – 4,10 ɦ; 
- ɦɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ – 60 ɤȼɬ; 
- ɦɚɫɫɚ ɷɤɫɤɚɜɚɬɨɪɚ – 3,9 ɬ; 
- ɧɚɢɛɨɥɶɲɚɹ ɝɥɭɛɢɧɚ ɤɨɩɚɧɢɹ – 2,2 ɦ. 
 
Ʉɨɦɩɥɟɤɬɧɨ ɤ ɷɤɫɤɚɜɚɬɨɪɭ ɗɈ 1621 ɩɪɢɧɢɦɚɟɦ ɛɭɥɶɞɨɡɟɪ ȾɁ-42 ɧɚ ɛɚɡɟ 

ɬɪɚɤɬɨɪɚ ȾɌ-75. 
Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
- ɞɥɢɧɚ ɨɬɜɚɥɚ – 2,56 ɦ; 
- ɜɵɫɨɬɚ ɨɬɜɚɥɚ – 0,8 ɦ; 
- ɫɤɨɪɨɫɬɶ ɩɟɪɟɦɟɳɟɧɢɹ – 11,3 ɤɦ/ɱ.  
 
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. 
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ȼɵɥɟɬ ɤɪɸɤɚ ɨɫɧɨɜɧɨɣ ɫɬɪɟɥɵ: 
- ɧɚɢɦɟɧɶɲɢɣ – 3,5 ɦ; 
- ɧɚɢɛɨɥɶɲɢɣ – 8,5 ɦ.  
ȼɵɫɨɬɚ ɩɨɞɴɟɦɚ : 
- ɩɪɢ ɧɚɢɦɟɧɶɲɟɦ ɜɵɥɟɬɟ ɤɪɸɤɚ – 6,2 ɦ; 
- ɩɪɢ ɧɚɢɛɨɥɶɲɟɦ ɜɵɥɟɬɟ ɤɪɸɤɚ – 3,8 ɦ. 
ɋɤɨɪɨɫɬɶ ɩɟɪɟɞɜɢɠɟɧɢɹ: 
- ɪɚɛɨɱɚɹ (ɫ ɝɪɭɡɨɦ) – 5 ɤɦ/ɱ; 
- ɬɪɚɧɫɩɨɪɬɧɚɹ – 75 ɤɦ/ɱ. 
Ɇɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ – 77 ɤȼɬ. 
Ɇɚɫɫɚ ɤɪɚɧɚ ɜ ɪɚɛɨɱɟɦ ɫɨɫɬɨɹɧɢɢ – 7,1 ɬ. 
 
Ⱥɜɬɨɤɪɚɧ ɦɚɪɤɢ Ʉɋ-1562Ⱥ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 8.3. 

 

 
 

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

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

 

 
 

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

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

Ⱥɥɟɤɫɟɟɜɤɚ ɢ ɤɨɬɟɥɶɧɨɣ» ɪɚɫɫɱɢɬɚɧɚ ɝɨɞɨɜɚɹ ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɝɚɡɟ ɠɢɥɨɝɨ ɪɚɣɨɧɚ 
ɩ. Ⱥɥɟɤɫɟɟɜɤɚ ɫ ɧɚɫɟɥɟɧɢɟɦ 79428 ɱɟɥɨɜɟɤ ɫ ɩɨɦɨɳɶɸ ɭɞɟɥɶɧɵɯ ɧɨɪɦ 
ɩɨɬɪɟɛɥɟɧɢɹ ɝɚɡɚ. Ƚɨɞɨɜɨɟ ɩɨɬɪɟɛɥɟɧɢɟ ɝɚɡɚ ɫ ɭɱɟɬɨɦ ɡɚɩɚɫɚ ɫɨɫɬɚɜɢɥɨ 
12977373,1 ɦ3.  

 Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ ɛɵɥɢ ɜɵɩɨɥɧɟɧɵ ɫɥɟɞɭɸɳɢɟ 
ɡɚɞɚɱɢ: 

1) ɉɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ Ƚɇɋ;  
2) ɉɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɪɟɡɟɪɜɭɚɪɧɨɝɨ ɩɚɪɤɚ Ƚɇɋ; 
3) ɉɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɤɨɥɢɱɟɫɬɜɚ ɫɥɢɜɧɵɯ ɷɫɬɚɤɚɞ; 
4) ɉɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɧɚɫɨɫɧɨ-ɤɨɦɩɪɟɫɫɨɪɧɨɝɨ ɨɬɞɟɥɟɧɢɹ.  
5) ɉɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɧɚɩɨɥɧɢɬɟɥɶɧɨɝɨ ɨɬɞɟɥɟɧɢɹ ɛɚɥɥɨɧɨɜ; 
6) Ɉɩɪɟɞɟɥɟɧɨ ɤɨɥɢɱɟɫɬɜɨ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɧɟɨɛɯɨɞɢɦɨɝɨ ɞɥɹ ɩɨɫɬɚɜɤɢ ɝɚɡɚ 

ɧɚɫɟɥɟɧɢɸ; 
7) ȼɵɩɨɥɧɟɧ ɪɚɫɱɟɬ ɝɪɭɩɩɨɜɨɣ ɪɟɡɟɪɜɭɚɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɫ ɟɫɬɟɫɬɜɟɧɧɵɦ ɢ 

ɢɫɤɭɫɫɬɜɟɧɧɵɦ ɢɫɩɚɪɟɧɢɟɦ; 
8) ȼɵɩɨɥɧɟɧ ɪɚɫɱɟɬ ȽɊɍ ɢ ɝɚɡɨɩɪɨɜɨɞɚ ɞɥɹ ɤɨɬɟɥɶɧɨɣ; 
9) ɉɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɜɨɡɜɟɞɟɧɢɹ ɝɪɭɩɩɨɜɨɣ ɭɫɬɚɧɨɜɤɢ. 
10) Ɋɚɡɪɚɛɨɬɚɧɚ ɝɪɚɮɢɱɟɫɤɚɹ ɱɚɫɬɶ ɞɥɹ ɪɟɲɟɧɵɯ ɡɚɞɚɱ ɜ ɩɨɹɫɧɢɬɟɥɶɧɨɣ 

ɡɚɩɢɫɤɟ. 
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ɋɉɂɋɈɄ ɋɈɄɊȺЩȿɇɂɃ 
 

Ƚɇɋ – ɝɚɡɨɧɚɩɨɥɧɢɬɟɥɶɧɚɹ ɫɬɚɧɰɢɹ. 
ɉɁɄ – ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɨ-ɡɚɩɨɪɧɵɣ ɤɥɚɩɚɧ. 
ȽɊɍ – ɝɚɡɨɪɟɝɭɥɹɬɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ.  
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ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈȼȺɇɇɕɏ ɂɋɌɈЧɇɂɄɈȼ 
 

1) ɋɉ 62.13330.2011* Ƚɚɡɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɟ ɫɢɫɬɟɦɵ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ 
ɪɟɞɚɤɰɢɹ ɋɇɢɉ 42-01-2002 (ɫ ɂɡɦɟɧɟɧɢɹɦɢ N 1, 2) – 87 ɫ. 

2) ɋɬɚɫɤɟɜɢɱ  ɇ. Ʌ., ȼɢɝɞɨɪɱɢɤ Ⱦ. ə. ɋɩɪɚɜɨɱɧɢɤ ɩɨ ɫɠɢɠɟɧɧɵɦ 
ɭɝɥɟɜɨɞɨɪɨɞɧɵɦ ɝɚɡɚɦ. – Ʌɟɧɢɧɝɪɚɞ: ɇɟɞɪɚ, 1986 – 534 ɫ. 

3) Ʉɭɥɚɤɨɜ ɇ. Ƚ., Ȼɟɪɟɠɧɨɜ ɂ. Ⱥ. ɋɩɪɚɜɨɱɧɢɤ ɩɨ ɝɚɡɨɫɧɚɛɠɟɧɢɸ. – Ʉɢɟɜ: 
Ȼɭɞɢɜɟɥɶɧɢɤ, 1968. – 320 ɫ. 

4) ɂɨɧɢɧ Ⱥ. Ⱥ. Ƚɚɡɨɫɧɚɛɠɟɧɢɟ: ɍɱɟɛɧɢɤ ɞɥɹ ɜɭɡɨɜ. – 3-ɟ ɢɡɞ., ɩɟɪɟɪɛ. ɢ ɞɨɩ. – 
Ɇɨɫɤɜɚ: ɋɬɪɨɣɢɡɞɚɬ, 1981. – 415ɫ., ɢɥ. 

5) ɉɪɟɨɛɪɚɠɟɧɫɤɢɣ ɇ. ɂ. ɋɠɢɠɟɧɧɵɟ ɭɝɥɟɜɨɞɨɪɨɞɧɵɟ ɝɚɡɵ. – Ʌɟɧɢɧɝɪɚɞ: 
ɇɟɞɪɚ, 1977. 

6) ɋɬɚɫɤɟɜɢɱ ɇ. Ʌ. ɋɩɪɚɜɨɱɧɢɤ ɩɨ ɝɚɡɨɫɧɚɛɠɟɧɢɸ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɝɚɡɚ. – 
Ʌɟɧɢɧɝɪɚɞ: ɇɟɞɪɚ, 1990. – 762 ɫ. 

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

8) Ɋɹɛɰɟɜ ɇ. ɂ. Ƚɚɡɨɜɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɩɪɢɛɨɪɵ ɢ ɚɪɦɚɬɭɪɚ. – Ɇɨɫɤɜɚ: ɇɟɞɪɚ, 
1985. 

9) ɑɟɪɟɦɭɲɤɢɧ ɉ. Ⱥ., ɒɚɥɶɧɨɜ Ⱥ. ɉ. Ɍɟɯɧɨɥɨɝɢɹ ɢ ɨɪɝɚɧɢɡɚɰɢɹ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ. – Ɇɨɫɤɜɚ: ȼɵɫɲɚɹ ɲɤɨɥɚ, 1970. 

10) ɀɭɪɚɜɥɟɜ Ȼ. Ⱥ. ɋɩɪɚɜɨɱɧɢɤ ɦɚɫɬɟɪɚ-ɫɚɧɬɟɯɧɢɤɚ. – Ɇɨɫɤɜɚ: 
ɋɬɪɨɣɢɡɞɚɬ,1982. 



3 Склад ГСМ

4 Открытая стоянка автомашин 

5 Дворовая уборная

6 Резервуар для воды емк. 1000 м

7 Накопительный цех

Наименование

1 Блок вспомогательных помещений
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3
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9 Калориферная

10 База хранения
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Групповая резервуарная установка двух подземных
резервуаров М1:50
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План котельной на отметке 0.000 М 1:50 Разрез 2-2

Разрез 1-1

Аксонометрическая схема
внутрикотельного газопровода

Поз. Обозначение Наименование Кол.
Масса
ед. кг

Приме-
чание

Спецификация

1 КСВа-1,0 Котёл стальной

водогрейный

автоматический с горелкой

ГБ-1,2 и комплектом

средств управления

производительностью 1

МВт/ч
2

3550 шт2

К-100-65-200 Насос сетевой

центробежный консольный с

электродвигателем

4АМ180M2У3, N=30 кВт,

n=3000 об/мин 376 шт2

3 С 5-305-981 Газорегуляторная

установка с хозрасчётным

учётом расхода газа

счётчиком 1 шт

4 5.905-6* Изолирующий фланец 1 шт

5 ГОСТ 10704-91 Трубы стальные

электросварные

То же ∅38х2

То же ∅77,5х4

То же ∅88,5х4

6 11ч 3БК Кран муфтовый ∅50 1 шт

7 15кч 883р 1м Кран фланцевый с

электромагнитным

приводом 3 шт

8 11ч 3БК Кран муфтовый ∅50

9 30ч 47БК4 Задвижка ∅100

1 шт

1 шт

Продувочная свеча ∅20
вывести выше крыши на 1 метр

0.000

Продувочная свеча ∅38х2
вывести выше крыши на 1 метр

Продувочная свеча
вывести выше
крыши на 1 метр

Продувочная свеча вывести
выше крыши на 1 метр

0.000

Условные обозначения
1 - котёл
2 - сетевой насос
3 - газоход

отметка пола котельной

газопровод низкого давленияГ2
продувочный газопроводГ5

отметка высоты

для отбора проб

2.9
00

2.900

3.100

1.200

ГБ-1,2ГБ-1,2

1

3

2 2

1

Продувочная свеча вывести
выше крыши на 1 метр

∅75,5х4∅75,5х4

1 2 1 2

1

для отбора проб

для отбора проб

2

2

1 1

5.400

4.440

4.200

3.000

1.800

0.000

3.500

3.100

2.900
2.400

∅15

∅88,5х4
∅20

∅77,5х4

∅88,5х4

∅77,5х4 ∅77,5х4
∅38х2

∅20
∅15

∅38х2

∅38х2

∅77,5х4 ∅77,5х4
∅38х2

∅15

5.400

4.200

3.1003.000

2.400

0.000

1.200

∅38х2

12,6

8,7

6,4 кг

кг

кг22,4

63,1

53,3

∅38х2

∅20

∅88,5х4

1 2 3

1 2 3
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Б

В
200

1.800

1.800

Стадия Лист Листов
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Инженерно-строительный институт

Газоснабжение района города Серов и
котельной

Зав. каф.

1

м

План котельной М1:100. Разрез 1-1, М1:100.
Разрез 2-2 М1:100. Аксонометрическая
схема внутрикотельного газопровода.
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Газоснабжение района города Серов и
котельной

Зав. каф.

Номер
узла

Число
узлов

Номер
дета-

ли
Эскиз детали Условный

проход
Заготовитель-

ная длина  
Количество

1

2

3

4

5

6

7

8

9

10

11

12

50

50

50

50

50

50

50

50

50

50

50

50

20000 1

75 6

986 1

500 1

1300 1

425 1

1500 2

1035 2

- 2

50 1

130 1

1-контр.гайка

сгон

муфта

фланец

отвод 90

С С

СС

С С

СС

С С

СС

С С

Комплектовочная ведомость к ГРУ

Спецификация ГРУ

Поз. Обозначение Наименование Кол.
Масса
ед. кг

Приме-
чание

1 Труба бесшовная

холоднодеформированная

∅50

ГОСТ 8734-75

2 11ч3бк Кран пробковый натяжной

муфтовый чугунный ∅50

3 Вентиль запорный

фланцевый ∅50

15кч19п

м

шт

шт

8281 39,6

2 10,6

4 32

Монтажная схема обвязки резервуаров
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