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РЕФЕРАТ 
 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «Ɋɚɫɱɟɬ Ƚɇɋ, 
ɝɚɡɨɫɧɚɛɠɟɧɢɟ ɠɢɥɨɝɨ ɪɚɣɨɧɚ ɢ ɤɨɬɟɥɶɧɨɣ» ɜɵɩɨɥɧɟɧɚ ɧɚ 68 ɫɬɪɚɧɢɰ, 6 ɥɢɫɬɨɜ 
ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ, 11 ɬɚɛɥɢɰ, 17 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ. 

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

Ɉɛɴɟɤɬɨɦ ɪɚɡɪɚɛɨɬɤɢ ɹɜɥɹɟɬɫɹ ɠɢɥɨɣ ɪɚɣɨɧ ɫ ɧɚɫɟɥɟɧɢɟɦ 68132 ɠɢɬɟɥɟɣ. 
ɐɟɥɶ ɪɚɛɨɬɵ: Ɋɚɡɪɚɛɨɬɚɬɶ ɩɪɨɟɤɬ ɝɚɡɨɫɧɚɛɠɟɧɢɹ ɧɚɫɟɥɟɧɢɹ, ɤɨɦɦɭɧɚɥɶɧɨ

-ɛɵɬɨɜɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ ɪɚɣɨɧɚ ɫɠɢɠɟɧɧɵɦ ɝɚɡɨɦ. 
ȼ ɯɨɞɟ ɩɪɨɞɟɥɚɧɧɨɣ 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, ɬɚɤɠɟ ɩɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɝɪɭɩɩɨɜɵɯ 
ɪɟɡɟɪɜɭɚɪɧɵɯ ɭɫɬɚɧɨɜɨɤ ɫ ɢɫɤɭɫɫɬɜɟɧɧɵɦ ɢ ɟɫɬɟɫɬɜɟɧɧɵɦ ɢɫɩɚɪɟɧɢɟɦ. 
Ɋɚɫɫɱɢɬɚɧ ɜɧɭɬɪɢɞɨɦɨɜɨɣ, ɜɧɭɬɪɢɤɜɚɪɬɚɥɶɧɵɣ ɢ ɜɧɭɬɪɢɤɨɬɟɥɶɧɵɣ ɝɚɡɨɩɪɨɜɨɞ 
ɢ ɩɨɞɨɛɪɚɧɵ ɧɟɨɛɯɨɞɢɦɵɟ ɞɢɚɦɟɬɪɵ ɬɪɭɛ ɞɥɹ ɩɪɨɤɥɚɞɤɢ. ɍɫɬɚɧɨɜɥɟɧɵ ɤɨɬɟɥ ɢ 
ɝɨɪɟɥɤɢ ɜ ɤɨɬɟɥɶɧɨɣ. ɉɪɨɢɡɜɟɞɟɧ ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɤɨɬɟɥɶɧɨɣ. 

ɋɩɪɨɟɤɬɢɪɨɜɚɧɵ ɚɤɫɨɧɨɦɟɬɪɢɱɟɫɤɢɟ ɫɯɟɦɚ ɜɧɭɬɪɢɞɨɦɨɜɨɝɨ, ɫɯɟɦɚ 
ɜɧɭɬɪɢɤɜɚɪɬɚɥɶɧɨɝɨ ɝɚɡɨɩɪɨɜɨɞɨɜ, ɚ ɬɚɤɠɟ ɝɚɡɨɧɚɩɨɥɧɢɬɟɥɶɧɚɹ ɫɬɚɧɰɢɹ.  
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ȼȼȿȾȿɇɂȿ 
 
ɉɪɢɪɨɞɧɵɣ ɝɚɡ, ɤɚɤ ɢɫɬɨɱɧɢɤ ɷɧɟɪɝɢɢ, ɧɟɨɛɯɨɞɢɦ ɱɟɥɨɜɟɤɭ ɜ ɛɵɬɭ ɢ ɧɚ 

ɩɪɨɢɡɜɨɞɫɬɜɟ. Ɉɧ ɹɜɥɹɟɬɫɹ ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɵɦ ɷɧɟɪɝɨɧɨɫɢɬɟɥɟɦ ɢ ɰɟɧɧɵɦ 
ɯɢɦɢɱɟɫɤɢɦ ɫɵɪɶɟɦ. Ʉɪɨɦɟ ɬɨɝɨ, ɝɚɡ ɢɦɟɟɬ ɪɹɞ ɩɪɟɢɦɭɳɟɫɬɜ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 
ɞɪɭɝɢɦɢ ɜɢɞɚɦɢ ɬɨɩɥɢɜɚ ɢ ɫɵɪɶɹ: 

 ɫɬɨɢɦɨɫɬɶ ɞɨɛɵɱɢ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ ɡɧɚɱɢɬɟɥɶɧɨ ɧɢɠɟ, ɚ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɬɪɭɞɚ ɡɧɚɱɢɬɟɥɶɧɨ ɜɵɲɟ, ɱɟɦ ɩɪɢ ɞɨɛɵɱɟ ɭɝɥɹ ɢ ɧɟɮɬɢ; 

 ɜɵɫɨɤɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɩɪɨɰɟɫɫɟ ɝɨɪɟɧɢɹ ɢ ɭɞɟɥɶɧɚɹ ɬɟɩɥɨɬɚ 
ɫɝɨɪɚɧɢɹ ɩɨɡɜɨɥɹɸɬ ɷɮɮɟɤɬɢɜɧɨ ɩɪɢɦɟɧɹɬɶ ɝɚɡ ɤɚɤ ɷɧɟɪɝɟɬɢɱɟɫɤɨɟ ɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɬɨɩɥɢɜɨ; 

 ɜɵɫɨɤɚɹ ɠɚɪɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ (ɛɨɥɟɟ 2000ºɋ); 
 ɩɨɥɧɨɟ ɫɝɨɪɚɧɢɟ, ɡɧɚɱɢɬɟɥɶɧɨ ɨɛɥɟɝɱɚɸɳɟɟ ɭɫɥɨɜɢɹ ɬɪɭɞɚ 

ɩɟɪɫɨɧɚɥɚ, ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɝɚɡɨɜɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ ɫɟɬɢ; 
 ɨɬɫɭɬɫɬɜɢɟ ɜ ɩɪɢɪɨɞɧɵɯ ɝɚɡɚɯ ɨɤɢɫɢ ɭɝɥɟɪɨɞɚ ɩɪɟɞɨɬɜɪɚɳɚɟɬ 

ɜɨɡɦɨɠɧɨɫɬɶ ɨɬɪɚɜɥɟɧɢɹ ɩɪɢ ɭɬɟɱɤɚɯ ɝɚɡɚ, ɱɬɨ ɨɫɨɛɟɧɧɨ ɜɚɠɧɨ ɩɪɢ 
ɝɚɡɨɫɧɚɛɠɟɧɢɢ ɤɨɦɦɭɧɚɥɶɧɵɯ ɢ ɛɵɬɨɜɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ; 

 ɩɪɢ ɪɚɛɨɬɟ ɧɚ ɩɪɢɪɨɞɧɨɦ ɝɚɡɟ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ 
ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɩɪɨɰɟɫɫɨɜ ɝɨɪɟɧɢɹ, ɞɨɫɬɢɝɚɸɬɫɹ ɜɵɫɨɤɢɟ ɄɉȾ. 

ɋɨɜɪɟɦɟɧɧɵɟ ɝɨɪɨɞɫɤɢɟ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɟ ɫɢɫɬɟɦɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ 
ɫɥɨɠɧɵɣ ɤɨɦɩɥɟɤɫ ɫɨɨɪɭɠɟɧɢɣ, ɫɨɫɬɨɹɳɢɣ ɢɡ ɫɥɟɞɭɸɳɢɯ ɨɫɧɨɜɧɵɯ ɷɥɟɦɟɧɬɨɜ: 
ɝɚɡɨɜɵɯ ɫɟɬɟɣ ɧɢɡɤɨɝɨ, ɫɪɟɞɧɟɝɨ ɢ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ, ɝɚɡɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ 
ɫɬɚɧɰɢɣ (ɜɵɛɢɪɚɟɬɫɹ ɫ ɭɱɟɬɨɦ ɢɫɬɨɱɧɢɤɨɜ, ɨɛɴɟɦɚ ɢ ɧɚɡɧɚɱɟɧɢɹ ɝɚɡɨɫɧɚɛɠɟɧɢɹ, 
ɪɚɡɦɟɪɚ ɢ ɩɥɚɧɢɪɨɜɤɢ ɧɚɫɟɥɟɧɧɨɝɨ ɩɭɧɤɬɚ), ɝɚɡɨɪɟɝɭɥɹɬɨɪɧɵɯ ɩɭɧɤɬɨɜ ɢ 
ɭɫɬɚɧɨɜɨɤ. ȼ ɭɤɚɡɚɧɧɵɯ ɫɬɚɧɰɢɹɯ ɢ ɭɫɬɚɧɨɜɤɚɯ ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɫɧɢɠɚɸɬ ɞɨ 
ɧɟɨɛɯɨɞɢɦɨɣ ɜɟɥɢɱɢɧɵ ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɩɨɞɞɟɪɠɢɜɚɸɬ ɩɨɫɬɨɹɧɧɵɦ. Ɉɧɢ 
ɢɦɟɸɬ ɚɜɬɨɦɚɬɢɱɟɫɤɢɟ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ, ɤɨɬɨɪɵɟ ɢɫɤɥɸɱɚɸɬ 
ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɜɵɲɟɧɢɹ ɞɚɜɥɟɧɢɹ ɝɚɡɚ ɜ ɫɟɬɹɯ ɫɜɟɪɯ ɧɨɪɦɵ. Ⱦɥɹ ɭɩɪɚɜɥɟɧɢɹ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɬɨɣ ɫɢɫɬɟɦɵ ɢɦɟɟɬɫɹ ɫɩɟɰɢɚɥɶɧɚɹ ɫɥɭɠɛɚ ɫ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ 
ɫɪɟɞɫɬɜɚɦɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ ɜɨɡɦɨɠɧɨɫɬɶ ɨɫɭɳɟɫɬɜɥɹɬɶ ɛɟɫɩɟɪɟɛɨɣɧɨɟ 
ɝɚɡɨɫɧɚɛɠɟɧɢɟ.  

ɉɪɨɟɤɬɵ ɝɚɡɨɫɧɚɛɠɟɧɢɹ ɨɛɥɚɫɬɟɣ, ɝɨɪɨɞɨɜ, ɩɨɫɟɥɤɨɜ ɪɚɡɪɚɛɚɬɵɜɚɸɬ ɧɚ 
ɨɫɧɨɜɟ ɫɯɟɦ ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɩɨɬɨɤɨɜ ɝɚɡɚ, ɫɯɟɦ ɪɚɡɜɢɬɢɹ ɢ ɪɚɡɦɟɳɟɧɢɹ ɨɬɪɚɫɥɟɣ 
ɧɚɪɨɞɧɨɝɨ ɯɨɡɹɣɫɬɜɚ ɢ ɩɪɨɟɤɬɨɜ ɪɚɣɨɧɧɵɯ ɩɥɚɧɢɪɨɜɨɤ, ɝɟɧɟɪɚɥɶɧɵɯ ɩɥɚɧɨɜ 
ɝɨɪɨɞɨɜ ɫ ɭɱɟɬɨɦ ɢɯ ɪɚɡɜɢɬɢɹ ɧɚ ɩɟɪɫɩɟɤɬɢɜɭ. Ȼɚɡɨɣ ɞɥɹ ɲɢɪɨɤɨɝɨ ɪɚɡɜɢɬɢɹ 
ɝɚɡɨɜɨɣ ɨɬɪɚɫɥɢ ɹɜɥɹɸɬɫɹ ɡɧɚɱɢɬɟɥɶɧɵɟ ɡɚɩɚɫɵ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ, ɤɨɬɨɪɵɟ ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɭɫɩɟɲɧɨ ɩɪɨɜɨɞɢɦɵɯ ɝɟɨɥɨɝɨɪɚɡɜɟɞɵɜɚɬɟɥɶɧɵɯ ɪɚɛɨɬ ɧɟɩɪɟɪɵɜɧɨ 
ɜɨɡɪɚɫɬɚɸɬ.  

ɋɢɫɬɟɦɚ ɝɚɡɨɫɧɚɛɠɟɧɢɹ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ ɛɟɫɩɟɪɟɛɨɣɧɭɸ ɩɨɞɚɱɭ ɝɚɡɚ 
ɩɨɬɪɟɛɢɬɟɥɹɦ, ɛɵɬɶ ɛɟɡɨɩɚɫɧɨɣ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɩɪɨɫɬɨɣ ɢ ɭɞɨɛɧɨɣ ɜ 
ɨɛɫɥɭɠɢɜɚɧɢɢ, ɞɨɥɠɧɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɨɬɤɥɸɱɟɧɢɹ ɨɬɞɟɥɶɧɵɯ 
ɟɟ ɷɥɟɦɟɧɬɨɜ ɢɥɢ ɭɱɚɫɬɤɨɜ ɝɚɡɨɩɪɨɜɨɞɨɜ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɟɦɨɧɬɧɵɯ ɢ 
ɚɜɚɪɢɣɧɵɯ ɪɚɛɨɬ. 
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1 Ɋɚɫɱɟɬ ɱɢɫɥɟɧɧɨɫɬɢ ɧɚɫɟɥɟɧɢя 
 
ɋɨɝɥɚɫɧɨ [1], ɞɥɹ ɬɨɝɨ ɱɬɨɛɵ ɨɩɪɟɞɟɥɢɬɶ ɝɚɡɨɩɨɬɪɟɛɥɟɧɢɟ ɧɟɨɛɯɨɞɢɦɨ 

ɡɧɚɬɶ ɱɢɫɥɟɧɧɨɫɬɶ ɧɚɫɟɥɟɧɢɹ ɪɚɣɨɧɚ, ɤɨɬɨɪɚɹ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 𝑁 = ݉ ⋅  (1.1) ,ܨ
 

ɝɞɟ ɬ – ɩɥɨɬɧɨɫɬɶ ɧɚɫɟɥɟɧɢɹ, ɬ = 400 ɱɟɥ/ɝɚ; 
F – ɩɥɨɳɚɞɶ ɤɜɚɪɬɚɥɚ, ɝɚ. 

Ɋɚɫɱɟɬ ɱɢɫɥɟɧɧɨɫɬɢ ɧɚɫɟɥɟɧɢɹ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ 1. 
 

Ɍɚɛɥɢɰɚ 1 – Ɋɚɫɱɟɬ ɱɢɫɥɟɧɧɨɫɬɢ ɧɚɫɟɥɟɧɢɹ 
№ 

ɤɜɚɪɬɚɥɚ 
ɉɥɨɳɚɞɶ 
ɤɜɚɪɬɚɥɚ,  

ɝɚ 

Ʉɨɥɢɱɟɫɬɜɨ 
ɩɪɨɠɢɜɚɸɳɢɯ, 

ɱɟɥ. 

№ 
ɤɜɚɪɬɚɥɚ 

ɉɥɨɳɚɞɶ 
ɤɜɚɪɬɚɥɚ, 

ɝɚ 

Ʉɨɥɢɱɟɫɬɜɨ 
ɩɪɨɠɢɜɚɸɳɢɯ, 

ɱɟɥ. 

1 7 2800 14 8,05 3280 

2 8 3200 15 4,55 1820 

3 7,68 3072 16 2,86 1144 

4 7,68 3072 17 4,16 1664 

5 7,7 3080 18 2,86 1144 

6 5,82 2328 19 8,75 3500 

7 6,9 2760 20 11,4 4560 

8 15,2 6080 21 3,61 1444 

9 12,08 4832 22 1,69 676 

10 7,7 3080 23 1,69 676 

11 7,7 3080 24 6,25 2500 

12 7,7 3080    

13 13,3 5320    =68132 
 

ɂɬɨɝɨ ɱɢɫɥɟɧɧɨɫɬɶ ɧɚɫɟɥɟɧɢɹ ɜɫɟɝɨ ɝɨɪɨɞɚ ɫɨɫɬɚɜɥɹɟɬ 68132 ɱɟɥ. 
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2 Ɋɚɫɱɟɬ ɝɨɞɨɜɨɝɨ ɩɨɬɪɟɛɥɟɧɢя ɝɚɡɚ 
 
Ɋɚɫɱɟɬ ɝɨɞɨɜɨɝɨ ɝɚɡɨɩɨɬɪɟɛɥɟɧɢɹ ɩɪɨɢɡɜɨɞɹɬ ɩɨ ɧɨɪɦɚɦ ɧɚ ɤɨɧɟɰ 

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

ȼɫɟ ɜɢɞɵ ɝɨɪɨɞɫɤɨɝɨ ɩɨɬɪɟɛɥɟɧɢɹ ɝɚɡɚ ɦɨɠɧɨ ɫɝɪɭɩɩɢɪɨɜɚɬɶ ɫɥɟɞɭɸɳɢɦ 
ɨɛɪɚɡɨɦ: 

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 ɢ ɜɟɧɬɢɥɹɰɢɸ ɡɞɚɧɢɣ, ɚ ɬɚɤɠɟ 

ɩɪɨɦɵɲɥɟɧɧɨɟ ɩɨɬɪɟɛɥɟɧɢɟ ɜ ɛɚɥɚɧɫɟ, ɫɨɫɬɚɜɥɟɧɧɨɦ ɞɥɹ ɫɠɢɠɟɧɧɨɝɨ ɝɚɡɚ, 
ɨɛɵɱɧɨ ɨɬɫɭɬɫɬɜɭɸɬ. 

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

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

 ݊௔ = ܽ ⋅ 𝑁, (2.1) 
 

ɝɞɟ а– ɞɨɥɹ ɤɜɚɪɬɢɪ, ɢɦɟɸɳɢɯ ɝɚɡɨɜɭɸ ɩɥɢɬɭ, ɪɚɜɧɚɹ 0,85; 
      N – ɤɨɥɢɱɟɫɬɜɨ ɠɢɬɟɥɟɣ, ɱɟɥ, ɬɚɛɥɢɰɚ 1. 

 
Ʉɨɥɢɱɟɫɬɜɨ ɠɢɬɟɥɟɣ, ɱɟɥ, ɢɫɩɨɥɶɡɭɸɳɢɯ ɝɚɡ ɧɚ ɝɨɪɹɱɟɟ ɜɨɞɨɫɧɚɛɠɟɧɢɟ, 

ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 
ɩ௕ = ܾ ⋅ 𝑁, (2.2) 
 

ɝɞɟ b – 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 
 ܳН

Ɋ = КɉɊ ⋅ ܳНሺɉɊሻɊ + КȻɍɌ ⋅ ܳНሺȻɍɌሻɊ , (2.3) 
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ɝɞɟ КɉɊ ɢ КȻɍɌ – ɞɨɥɹ ɩɪɨɩɚɧɚ ɢ ɛɭɬɚɧɚ, КɉɊ = 0,85, КȻɍɌ = 0,15; ܳɊሺɉɊሻН  ɢ  ܳɊሺȻɍɌሻН – ɧɢɡɲɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ, ɤȾɠ/ɤɝ, ɞɥɹ ɠɢɞɤɨɣ ɮɚɡɵ ܳɊሺɉɊሻН = 45,973 ɤȾɠ/ɤɝ,  ܳɊሺȻɍɌሻН = 45,431 ɤȾɠ/ɤɝ. 

 ܳு௉ = Ͳ,ͺͷ ⋅ Ͷͷ,ͻ͹͵ + Ͳ,ͳͷ ⋅ Ͷͷ,Ͷ͵ͳ = Ͷͷ,ͺͻʹ ɤȾɠ/ɤɝ. 
 
Ɉɩɪɟɞɟɥɹɟɦ ɧɢɡɲɭɸ ɬɟɩɥɨɬɭ ɫɝɨɪɚɧɢɹ ɝɚɡɨɜɨɣ ɮɚɡɵ, ɤȾɠ/ɦ3, ɩɨ ɮɨɪɦɭɥɟ 
 ܳН

Ɋ = КɉɊ ⋅ ܳНሺɉɊሻɊ + КȻɍɌ ⋅ ܳНሺȻɍɌሻɊ , (2.4) 
 

ɝɞɟ КɉɊ ɢ КȻɍɌ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ (2.3); ܳɊሺɉɊሻН  ɢ  ܳɊሺȻɍɌሻН – ɧɢɡɲɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ, ɤȾɠ/ɦ3, ɞɥɹ ɝɚɡɨɜɨɣ ɮɚɡɵ  ܳɊሺɉɊሻН = 91,321ɤȾɠ/ɦ3,  ܳ ɊሺȻɍɌሻН = 118,736 ɤȾɠ/ɦ3. 
 ܳு௉ = Ͳ,ͺͷ ⋅ ͻͳ,͵ʹͳ + Ͳ,ͳͷ ⋅ ͳͳͺ,͹͵͸ = ͻͷ,Ͷ͵͵ ɤȾɠ/ɦ3. 
 
ɉɥɨɬɧɨɫɬɶ ɝɚɡɨɜɨɣ ɮɚɡɵ, ɤɝ/ɦ3, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 𝜌ɝ = КɉɊ ⋅ 𝜌ɉɊ

Ƚ + КȻɍɌ ⋅ 𝜌ȻɍɌ
Ƚ , (2.5) 

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

Ƚ  ɢ 𝜌ȻɍɌ
Ƚ  – ɩɥɨɬɧɨɫɬɶ ɝɚɡɨɜɨɣ ɮɚɡɵ ɩɪɨɩɚɧɚ ɢ ɛɭɬɚɧɚ, ɤɝ/ɦ3, 𝜌ʞʟʒ = 1,872 

ɤɝ/ɦ3, 𝜌ȻɍɌ
Ƚ = 2,519 ɤɝ/ɦ3. 

 𝜌 = Ͳ,ͺͷ ⋅ ͳ,ͺ͹ʹ + Ͳ,ͳͷ ⋅ ʹ,ͷͳͻ = ʹ ɤɝ/ɦଷ. 
 
ɉɥɨɬɧɨɫɬɶ ɠɢɞɤɨɣ ɮɚɡɵ, ɤɝ/ɦ3, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 𝜌ɠ = КɉɊ ⋅ 𝜌ɉɊ

ɠ + КȻɍɌ ⋅ 𝜌ȻɍɌ
ɠ , (2.6) 

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

ɠ  ɢ 𝜌ȻɍɌ
ɠ  – ɩɥɨɬɧɨɫɬɶ ɝɚɡɨɜɨɣ ɮɚɡɵ ɩɪɨɩɚɧɚ ɢ ɛɭɬɚɧɚ, ɤɝ/ɦ3,  𝜌ɉɊ

ɠ = 528 ɤɝ/ɦ3, 𝜌ȻɍɌ
ɠ = 601 ɤɝ/ɦ3. 

 𝜌 = Ͳ,ͺͷ ⋅ ͷʹͺ + Ͳ,ͳͷ ⋅ ͸Ͳͳ = ͷͺ͹,ʹͷ ɤɝ/ɦ3. 
 
ɉɨ ɧɨɪɦɚɦ ɪɚɫɯɨɞɨɜ ɫɨɝɥɚɫɧɨ [1] ɜɟɞɟɦ ɪɚɫɱɟɬ ɝɨɞɨɜɨɝɨ ɝɚɡɨɩɨɬɪɟɛɥɟɧɢɹ 

ɜɫɟɦɢ ɝɚɡɨɩɨɬɪɟɛɢɬɟɥɹɦɢ, ɭɱɢɬɵɜɚɹ ɪɟɡɟɪɜ ɦɨɳɧɨɫɬɢ Ƚɇɋ ɜ ɪɚɡɦɟɪɟ 20%.  
Ɋɚɫɱɟɬ ɝɚɡɨɩɨɬɪɟɛɥɟɧɢɹ ɠɢɥɵɦ ɪɚɣɨɧɨɦ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ 2. 
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Ɍɚɛɥɢɰɚ 2 – Ɋɚɫɱɟɬ ɩɨɬɪɟɛɥɟɧɢɹ ɝɚɡɚ ɠɢɥɵɦ ɪɚɣɨɧɨɦ 

ɇɚɡɧɚɱɟɧɢɟ 
ɪɚɫɯɨɞɭɟɦɨɝɨ 

ɝɚɡɚ 

Ʉɨɥɢɱɟɫɬɜɨ 
ɩɨɬɪɟɛɢɬɟɥɟɣ 

ɇɨɪɦɚ ɪɚɫɯɨɞɚ ɧɚ 1 ɱɟɥ. Ƚɚɡɨɩɨɬɪɟɛɥɟɧɢɟ 

ɤȾɠ ɦ3/ɤɝ ɤɝ/ɱɟɥ ɦ3 ɤɝ 

1 2 3 4 5 6 7 
ɉɪɢ ɧɚɥɢɱɢɢ 
ɝɚɡɨɜɨɣ ɩɥɢɬɵ 
ɢ ɝɚɡɨɜɨɝɨ 
ɜɨɞɨɩɨɞɨɝɪɟɜɚ
ɬɟɥɹ. 

𝑁 = ܽ ⋅ ݊ = = Ͳ,ͺͷ ⋅ ͸ͺͳ͵ʹ == ͷ͹ͻͳʹ,ʹ 
7300103 159,1 76,5 9213831,02 4430283,3 

ɉɪɢ ɧɚɥɢɱɢɢ 
ɬɨɥɶɤɨ ɝɚɡɨɜɨɣ 
ɩɥɢɬɵ. 

𝑁 = ሺܽ − ܾሻ ⋅ =݊ = ሺͲ,ͺͷ − Ͳ,ͺሻ⋅ ͸ͺͳ͵ʹ = = ͵ͶͲ͸,͸ 

2540103 55,4 26,6 188725,64 90615,56 

ɋɭɦɦɚɪɧɨɟ 
ɤɨɥɢɱɟɫɬɜɨ 
ɝɚɡɚ 

    9402556,66 4520898,86 

ɋɭɦɦɚɪɧɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ɫ 
ɭɱɟɬɨɦ ɪɟɡɟɪɜɚ 

    11283068 5425079 

 
ɇɨɪɦɵ ɪɚɫɯɨɞɚ ɝɚɡɚ ɧɚ ɨɞɧɨɝɨ ɱɟɥɨɜɟɤɚ (ɝɪɚɮɚ 3) ɩɪɢɧɢɦɚɟɦ ɫɨɝɥɚɫɧɨ (1) 
Ƚɪɚɮɚ 4 ɨɩɪɟɞɟɥɹɟɬɫɹ ɨɬɧɨɲɟɧɢɟɦ ɝɪɚɮɵ 3 ɤ ɦɚɫɫɨɜɨɣ ɧɢɡɲɟɣ ɬɟɩɥɨɬɟ 

ɫɝɨɪɚɧɢɹ ɩɪɨɩɚɧɚ ɢ ɛɭɬɚɧɚ, ɤȾɠ/ɤɝ 
Ƚɪɚɮɚ 5 –ɨɬɧɨɲɟɧɢɟɦ ɝɪɚɮɵ 3 ɤ ɧɢɡɲɟɣ ɬɟɩɥɨɬɟ ɫɝɨɪɚɧɢɹ ɝɚɡɨɜɨɣ ɮɚɡɵ, 

ɤȾɠ/ɦ³  
Ƚɪɚɮɚ 6 ɹɜɥɹɟɬɫɹ ɩɪɨɢɡɜɟɞɟɧɢɟɦ ɝɪɚɮ 4 ɢ 2, ɚ ɝɪɚɮɚ 7 – 5 ɢ 2 
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3 Ɋɚɫɱɟɬ Ƚɇɋ 
 
Ƚɚɡɨɧɚɩɨɥɧɢɬɟɥɶɧɵɟ ɫɬɚɧɰɢɢ (Ƚɇɋ) ɹɜɥɹɸɬɫɹ ɨɫɧɨɜɧɵɦɢ 

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

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

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

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

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

ɫɢɫɬɟɦɵ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɝɚɡɚ. 
ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɝɚɡɨɧɚɩɨɥɧɢɬɟɥɶɧɵɯ ɫɬɚɧɰɢɣ ɞɨɥɠɧɨ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɜ 

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

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

 

3.1 Ɋɚɫɱɟɬ ɪɟɡɟɪɜɭɚɪɨɜ ɢ ɷɫɬɚɤɚɞɵ 
 

ɇɚɡɟɦɧɵɟ ɪɟɡɟɪɜɭɚɪɵ,  ɩɪɢɦɟɧɹɟɦɵɟ ɞɥɹ ɯɪɚɧɟɧɢɹ ɩɪɨɩɚɧɚ, ɛɭɬɚɧɚ ɢ ɢɯ 
ɫɦɟɫɟɣ, ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɧɚ ɪɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɭɩɪɭɝɨɫɬɢ 
ɩɚɪɨɜ ɫɠɢɠɟɧɧɨɝɨ ɝɚɡɚ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɜɨɡɞɭɯɚ ɜ ɥɟɬɧɟɟ ɜɪɟɦɹ, 
ɧɨ ɧɟ ɧɢɠɟ 50ɋ.  

ɉɨɞɡɟɦɧɵɟ ɪɟɡɟɪɜɭɚɪɵ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɧɚ ɪɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɭɩɪɭɝɨɫɬɢ ɩɚɪɨɜ ɫɠɢɠɟɧɧɨɝɨ ɝɚɡɚ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɣ 
ɬɟɦɩɟɪɚɬɭɪɟ ɝɪɭɧɬɚ ɜ ɥɟɬɧɟɟ ɜɪɟɦɹ, ɧɨ ɧɟ ɧɢɠɟ 25ɋ. 

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

ȼ ɞɚɧɧɨɣ ȼɄɊ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɩɨɞɡɟɦɧɚɹ ɭɫɬɚɧɨɜɤɚ ɪɟɡɟɪɜɭɚɪɨɜ ɧɚ Ƚɇɋ 
ɩɨ ɫɥɟɞɭɸɳɢɦ ɩɪɢɱɢɧɚɦ. 
 Ɉɧɢ ɛɟɡɨɩɚɫɧɟɟ ɜ ɩɨɠɚɪɧɨɦ ɨɬɧɨɲɟɧɢɢ  
 ɇɟɛɨɥɶɲɢɟ ɫɟɡɨɧɧɵɟ ɢɡɦɟɧɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ, ɧɚɞɟɠɧɚɹ ɬɟɩɥɨɢɡɨɥɹɰɢɹ ɜ 

ɡɢɦɧɟɟ ɜɪɟɦɹ  
 Ⱦɟɲɟɜɚɹ ɷɤɫɩɥɭɚɬɚɰɢɹ  

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

Ɉɛɳɢɣ ɨɛɴɟɦ ɯɪɚɧɟɧɢɹ ɝɚɡɚ ɧɚ Ƚɇɋ, ɦ3, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 𝑉 = ொɝɨɞ⋅𝑛ଷ଺ହ⋅௞⋅ఘɠ

, (3.1) 

 
ɝɞɟ Qɝɨɞ – ɝɨɞɨɜɨɟ ɩɨɬɪɟɛɥɟɧɢɟ ɝɚɡɚ, ɤɝ, ɬɚɛɥɢɰɚ 2; 
      ɩ – ɩɪɢɧɹɬɵɣ ɡɚɩɚɫ ɯɪɚɧɟɧɢɹ, ɩ = 5 ɫɭɬ; 
      k – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɩɨɥɧɟɧɢɹ, ɞɥɹ ɩɨɞɡɟɦɧɨɝɨ ɪɚɡɦɟɳɟɧɢɹ ɪɚɜɟɧ 0,9; 
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      ρɠ – ɩɥɨɬɧɨɫɬɶ ɠɢɞɤɨɣ ɮɚɡɵ ɝɚɡɚ, ɤɝ/ɦ3, ɩɨ (2.6). 
 𝑉 = ͳͳʹͺ͵Ͳ͸ͺ⋅ହଷ଺ହ⋅଴,ଽ⋅ହ଼଻,ଶହ= 292 ɦ3. 

 
ɇɟɨɛɯɨɞɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɪɟɡɟɪɜɭɚɪɨɜ, ɲɬ, ɩɪɢ ɟɞɢɧɢɱɧɨɦ ɨɛɴɟɦɟ ɨɞɧɨɝɨ 

ɪɟɡɟɪɜɭɚɪɚ 150 ɦ3, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

ɬ = ௏௏ɪ
, (3.2) 

 
 

ɝɞɟ V – ɨɛɳɢɣ ɨɛɴɟɦ ɝɚɡɚ, ɦ3, ɩɨ (3.1); 
      Vɪ – ɟɞɢɧɢɱɧɵɣ ɨɛɴɟɦ ɩɪɢɧɹɬɨɝɨ ɤ ɭɫɬɚɧɨɜɤɟ ɪɟɡɟɪɜɭɚɪɚ ɪɚɜɧɵɣ 150  ɦ3. 

 

ɬ = ଶଽଶଵହ଴= 2 ɲɬ. 
 
ɉɪɢɧɢɦɚɟɦ ɤ ɭɫɬɚɧɨɜɤɟ 2 ɪɟɡɟɪɜɭɚɪɚ ɫ ɟɞɢɧɢɱɧɵɦ ɨɛɴɟɦɨɦ 150 ɦ3. 
Эɫɬɚɤɚɞɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɢɥɢ ɠ/ɛ ɫɨɨɪɭɠɟɧɢɹ ɜɵɫɨɬɨɣ 

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

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

 𝑁 = ொ೘𝑎𝑥ଷ଺଴⋅ீ, (3.3) 

 
ɝɞɟ Qmɚx – ɦɚɤɫɢɦɚɥɶɧɵɣ ɦɟɫɹɱɧɵɣ ɝɪɭɡɨɨɛɨɪɨɬ, ɬ, ɬɚɛɥɢɰɚ 2; 
       G – ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɨɞɧɨɣ ɰɢɫɬɟɪɧɵ, G = 32,1 ɬ. 

 𝑁 = ଵଵଶ଼ଷ,଴଺ଷଷ଺଴⋅ଷଶ,ଵ  =0,98 ≈ ͳш˕. 
 
ɉɪɢɧɢɦɚɟɦ ɤ ɭɫɬɚɧɨɜɤɟ 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 
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ɡɚɩɨɥɧɹɟɦɵɯ ɛɚɥɥɨɧɨɜ ɛɵɜɚɸɬ ɪɭɱɧɵɦɢ, ɩɨɥɭɚɜɬɨɦɚɬɢɱɟɫɤɢɦɢ ɢ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢɦɢ. ɉɪɢ ɧɚɩɨɥɧɟɧɢɢ ɞɨ 200 – 500 ɛɚɥɥɨɧɨɜ ɜ ɫɦɟɧɭ ɩɪɚɤɬɢɤɭɟɬɫɹ 
ɪɭɱɧɚɹ ɢɥɢ ɩɨɥɭɚɜɬɨɦɚɬɢɱɟɫɤɚɹ ɪɚɡɥɢɜɤɚ, ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɧɚɩɨɥɧɹɬɶ ɫɜɵɲɟ 
500 ɛɚɥɥɨɧɨɜ ɜ ɫɦɟɧɭ ɫɥɟɞɭɟɬ ɩɟɪɟɯɨɞɢɬɶ ɧɚ ɚɜɬɨɦɚɬɢɱɟɫɤɭɸ ɪɚɡɥɢɜɤɭ. 

ȼ ɧɚɩɨɥɧɢɬɟɥɶɧɨɦ ɨɬɞɟɥɟɧɢɢ Ƚɇɋ ɜɵɩɨɥɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɨɩɟɪɚɰɢɢ: 
ɫɥɢɜ ɢɡ ɛɚɥɥɨɜ ɧɟɢɫɩɚɪɢɜɲɢɯɫɹ ɨɫɬɚɬɤɨɜ, ɧɚɩɨɥɧɟɧɢɟ ɛɚɥɥɨɧɨɜ ɝɚɡɨɦ, 
ɤɨɧɬɪɨɥɶ ɫɬɟɩɟɧɢ ɧɚɩɨɥɧɟɧɢɹ ɛɚɥɥɨɧɨɜ, ɤɨɧɬɪɨɥɶ ɝɟɪɦɟɬɢɱɧɨɫɬɢ ɛɚɥɥɨɧɨɜ. 
ɉɪɨɰɟɫɫ ɧɚɩɨɥɧɟɧɢɹ ɛɚɥɥɨɧɨɜ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɨɩɟɪɚɰɢɣ: ɫɨɛɫɬɜɟɧɧɨ 
ɧɚɩɨɥɧɟɧɢɹ ɢ ɤɨɧɬɪɨɥɹ ɤɨɥɢɱɟɫɬɜɚ ɡɚɥɢɬɨɝɨ ɜ ɛɚɥɥɨɧ ɫɠɢɠɟɧɧɨɝɨ ɝɚɡɚ. 

Ʉɨɥɢɱɟɫɬɜɨ ɡɚɩɨɥɧɹɟɦɨɝɨ ɜ ɛɚɥɥɨɧ ɝɚɡɚ ɦɨɠɧɨ ɨɰɟɧɢɬɶ ɜɡɜɟɲɢɜɚɧɢɟɦ 
ɢɥɢ ɢɡɦɟɪɟɧɢɟɦ ɨɛɴɟɦɚ ɠɢɞɤɨɫɬɢ. ɉɨɷɬɨɦɭ ɪɚɡɥɢɱɚɸɬ ɜɟɫɨɜɨɣ ɢ ɨɛɴɟɦɧɵɣ 
ɦɟɬɨɞɵ ɧɚɩɨɥɧɟɧɢɹ ɛɚɥɥɨɧɨɜ ɫɠɢɠɟɧɧɵɦ ɝɚɡɨɦ. 

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

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

ɩɨ ɮɨɪɦɭɥɟ 
 ݊ = ீ𝑐ɭɬ௚ , ɲɬ (3.4) 

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

 
Ɇɚɤɫɢɦɚɥɶɧɨɟ ɩɨɬɪɟɛɥɟɧɢɟ ɝɚɡɚ, ɬ/ɫɭɬ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
௖ɭɬܩ  = ொɝɨɞ⋅௞ଷ଺ହ , (3.5) 

 
ɝɞɟ Qɝɨɞ – ɝɨɞɨɜɨɟ ɩɨɬɪɟɛɥɟɧɢɟ ɝɚɡɚ, ɬ, ɬɚɛɥɢɰɚ 2; 
       k – ɪɟɚɥɢɡɚɰɢɹ ɝɚɡɚ ɱɟɪɟɡ ɝɚɡɨɛɚɥɥɨɧɧɵɟ ɭɫɬɚɧɨɜɤɢ, k = 0,1. 
௖ɭɬܩ  = ଵଵଶ଼ଷ,଴଺଼⋅଴,ଵଷ଺ହ  = 3,1 ɬ/ɫɭɬ. 
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݊ = ଷ,ଵ଴,଴ଶଵ = 148 ɲɬ. 
 
Ʉɨɥɢɱɟɫɬɜɨ ɛɚɥɥɨɧɨɜ, ɩɨɞɥɟɠɚɳɢɯ ɡɚɩɨɥɧɟɧɢɸ ɜ ɬɟɱɟɧɢɟ ɫɭɬɨɤ, 

ɫɨɫɬɚɜɥɹɟɬ 148 ɲɬ. 
 

3.3 Ɋɚɫɱɟɬ ɱɢɫɥɚ ɩɨɫɬɨɜ ɞɥя ɫɥɢɜɚ ɧɟɢɫɩɚɪɢɜɲɢɯɫя ɨɫɬɚɬɤɨɜ 

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

ɫɥ

ɫɥб
ɫɥ Т

tn
m


                                                                                                   (3.5) 

ɝɞɟ  бn ɤɨɥɢɱɟɫɬɜɨ ɛɚɥɥɨɧɨɜ, ɪɟɚɥɢɡɭɟɦɨɟ ɜ ɫɭɬɤɢ , ɲɬ; 

        ɫɥt ɜɪɟɦɹ ɫɥɢɜɚ ɨɞɧɨɝɨ ɛɚɥɥɨɧɚ, 10 ɦɢɧ; 

        ɫɥТ  ɜ ɪɚɛɨɱɟɟ ɜɪɟɦɹ, 480 ɦɢɧ. 
 

           
.3

480

10148 шɬm 


  

 
ɉɪɢɧɢɦɚɟɦ 3 ɩɨɫɬ ɞɥɹ ɫɥɢɜɚ ɧɟɢɫɩɚɪɢɜɲɢɯɫɹ ɨɫɬɚɬɤɨɜ. 
 
 

3.4 Ɋɚɫɱɟɬ ɱɢɫɥɚ ɝɚɡɨɪɚɡɞɚɬɨɱɧɵɯ ɤɨɥɨɧɨɤ 
 

Ɉɬɩɭɫɤ ɫɠɢɠɟɧɧɵɯ ɝɚɡɨɜ ɫ Ƚɇɋ ɜ ɚɜɬɨɰɢɫɬɟɪɧɵ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɱɟɪɟɡ 
ɝɚɡɨɪɚɡɞɚɬɨɱɧɵɟ ɤɨɥɨɧɤɢ.  

ɑɢɫɥɨ ɤɨɥɨɧɨɤ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɫɭɬɨɱɧɨɣ 
ɪɟɚɥɢɡɚɰɢɢ ɝɚɡɚ ɜ ɚɜɬɨɰɢɫɬɟɪɧɚɯ. 
 

NɄ=
 ɤg

Gɫɭɬ , ɲɬ.                                         (3.6) 

ɝɞɟ Gɫɭɬ – ɫɭɬɨɱɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ ɝɚɡɚ, ɬ/ɫɭɬ.  
g – ɪɚɫɱɟɬɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤɨɥɨɧɤɢ ,ɪɚɜɧɚ 1 ɬ/ɱ 
 – ɜɪɟɦɹ ɪɚɛɨɬɵ ɤɨɥɨɧɤɢ ɜ ɫɭɬɤɢ, ɪɚɜɧɨ 6 ɱɚɫɨɜ. 
ɤ – ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ, ɩɪɢɧɹɬ ɪɚɜɧɵɦ 0,65 

 

          Gɫɭɬ=
365

nG 
,ɬ.                                                                                                    (3.7) 

 
 n – ɷɬɨ ɞɨɥɹ ɪɟɚɥɢɡɚɰɢɢ ɝɚɡɚ ɱɟɪɟɡ ɝɪɭɩɩɨɜɵɟ ɭɫɬɚɧɨɜɤɢ ɪɚɜɧɵɣ 0,95 
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G – ɨɛɳɢɣ ɪɚɫɯɨɞ ɝɚɡɚ, ɬ 
 

          Gɫɭɬ= ɫɭɬɬ /12,14
365

95,0079,5425




 

 

          Nk= .462,3
665,01

12,14 шɬ
  

 
ɉɪɢɧɢɦɚɟɦ ɱɟɬɵɪɟ ɝɚɡɨɪɚɡɞɚɬɨɱɧɵɯ ɤɨɥɨɧɨɤ ɞɥɹ ɡɚɩɪɚɜɤɢ ɚɜɬɨɰɢɫɬɟɪɧ. 

 

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

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

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

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

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

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

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

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

1) ɤɥɚɩɚɧ ɞɨɥɠɟɧ ɛɟɡɨɬɤɚɡɧɨ ɫɪɚɛɚɬɵɜɚɬɶ ɩɪɢ ɞɨɫɬɢɠɟɧɢɢ ɩɪɟɞɟɥɶɧɨɝɨ 
ɞɚɜɥɟɧɢɹ; 

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

3) ɩɪɢ ɫɧɢɠɟɧɢɢ ɞɚɜɥɟɧɢɹ ɞɨ ɡɧɚɱɟɧɢɹ ɧɟɦɧɨɝɨ ɧɢɠɟ ɪɚɛɨɱɟɝɨ ɤɥɚɩɚɧ 
ɞɨɥɠɟɧ ɡɚɤɪɵɬɶɫɹ; 
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4) ɜ ɡɚɤɪɵɬɨɦ ɫɨɫɬɨɹɧɢɢ ɩɨɫɥɟ ɦɧɨɝɨɤɪɚɬɧɵɯ ɫɪɚɛɚɬɵɜɚɧɢɣ ɤɥɚɩɚɧ 
ɞɨɥɠɟɧ ɫɨɯɪɚɧɹɬɶ ɝɟɪɦɟɬɢɱɧɨɫɬɶ. 

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

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

௖ܨ  = ீଵହ,ଽ⋅௔⋅ʑ⋅ሺሺɊభ−Ɋమሻ⋅ఘభሻభ/మ, (3.6) 

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

ɉɥɨɬɧɨɫɬɶ ɝɚɡɚ ɩɪɢ Ɋ1 ɢ t1, ɤɝ/ɦ3, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 𝜌ଵ = ఘɧ⋅Ɋభ⋅Ɍɧ

Ɍభ⋅Ɋɧ⋅𝑧 , (3.7) 

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

 𝜌ଵ = ଶ,ଶଽ⋅ଶଷ଴଴଴⋅ଶ଻ଷଷଷଷ⋅ଵ଴ଷଷଶ⋅଴,ଽ =4,64 ɤɝ/ɦ3. 

 
Ɇɚɤɫɢɦɚɥɶɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɪɟɡɟɪɜɭɚɪɚ, ɤɝ/ɱ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ 
ܩ  = ௞⋅ி⋅ሺ𝑡ɜ−𝑡ɠሻ௤ , (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 ɊȽɋɉ-150 F = 148 ɦ2; 
       tɜ – ɬɟɦɩɟɪɚɬɭɪɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɪɚɜɧɚɹ 550 ˚ɋ; 
       tɠ – ɬɟɦɩɟɪɚɬɭɪɚ ɤɢɩɟɧɢɹ ɠɢɞɤɨɫɬɢ ɩɪɢ ɚɛɫɨɥɸɬɧɨɦ ɞɚɜɥɟɧɢɢ ɟɟ ɜ 
ɪɟɡɟɪɜɭɚɪɟ ɪɚɜɧɚɹ 60 ˚ɋ; 
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        q – ɫɤɪɵɬɚɹ ɬɟɩɥɨɬɚ ɢɫɩɚɪɟɧɢɹ ɩɪɢ tɠ q = 295,48 ɤȾɠ/ɤɝ = 1241 ɤɤɚɥ/ɤɝ = 
=1439,5 ȼɬ/ɤɝ. 

ܩ  = ଶଷ,ଶ⋅ଵସ଼⋅ሺହହ଴−଺଴ሻଵସଷଽ,ହ = 1168,8 ɤɝ/ɱ. 
 

ɉɪɨɩɭɫɤɧɭɸ ɫɩɨɫɨɛɧɨɫɬɶ, ɤɝ/ɱ, ɩɨ ɷɦɩɢɪɢɱɟɫɤɨɣ ɮɨɪɦɭɥɟ ɢɡ ɩɪɚɜɢɥ 
ɭɫɬɪɨɣɫɬɜɚ ɫɨɫɭɞɨɜ ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ 

ܩ  = ͳͲͲͲ ⋅ 𝐷 ⋅ ቀܼ + 𝐷ଶቁ, (3.9) 

 
ɝɞɟ D – ɞɢɚɦɟɬɪ ɪɟɡɟɪɜɭɚɪɚ, ɦ, D=3,0ɦ; 
      L – ɞɥɢɧɚ ɪɟɡɟɪɜɭɚɪɚ, ɦ,  L=14,95ɦ. 

ܩ  = ͳͲͲͲ ⋅ ͵ ⋅ ቀͳͶ,ͻͷ + ଷଶቁ= 52350 ɤɝ/ɱ. 
௖ܨ  = ହଶଷହ଴ଵହ,ଽ⋅଴,଺⋅଴,଻ଶ⋅ሺሺଶ,ଷ−଴ሻ⋅ସ,଺ସሻభ/మ = 2333 ɦɦ2. 

 
Ⱦɢɚɦɟɬɪ ɤɥɚɩɚɧɚ, ɦɦ, ɜɵɱɢɫɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ 
 ݀ = ቀସ⋅ி𝑐గ ቁଵ/ଶ

, (3.10) 

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

 ݀ = ቀସ⋅ଶଷଷଷଷ,ଵସ ቁଵ/ଶ
= 54,516 ɦɦ. 

 
ɉɨ [2] ɩɨɞɛɢɪɚɟɦ ɤɥɚɩɚɧ ɫɩɟɰɢɚɥɶɧɵɣ  ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɣ 

ɩɨɥɧɨɩɨɞɴɟɦɧɵɣ ɦɚɪɤɢ ɋɉɉɄ4-40, Dɭ = 80 ɦɦ ɫ ɩɪɭɠɢɧɨɣ № 115 ɢ ɩɪɟɞɟɥɚɦɢ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ 1,3-1,8 Ɇɉɚ. 

 

3.6 Ɋɚɫɱɟɬ ɧɚɫɨɫɧɨ-ɤɨɦɩɪɟɫɫɨɪɧɨɝɨ ɨɬɞɟɥɟɧɢя 
 

ɉɨɞɛɨɪ ɧɚɫɨɫɧɨ-ɤɨɦɩɪɟɫɫɨɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɭɱɟɬɨɦ 
ɨɛɴɟɦɚ ɢ ɯɚɪɚɤɬɟɪɚ ɩɪɨɢɡɜɨɞɢɦɵɯ ɨɩɟɪɚɰɢɣ ɩɨ ɩɟɪɟɤɚɱɤɟ ɫɠɢɠɟɧɧɵɯ ɝɚɡɨɜ ɩɨ 
ɫɢɫɬɟɦɟ ɫɥɢɜɧɵɯ ɢ ɧɚɥɢɜɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ.  

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

ɉɪɢ ɜɵɛɨɪɟ ɬɢɩɚ ɧɚɫɨɫɨɜ ɭɱɢɬɵɜɚɸɬ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ ɧɚ 
ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɰɢɫɬɟɪɧɵ ɢ ɛɚɥɥɨɧɵ ɜɨ ɜɪɟɦɹ ɫɥɢɜɧɵɯ ɢ ɧɚɥɢɜɧɵɯ 
ɨɩɟɪɚɰɢɣ. 

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

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

ɉɨɞɚɱɭ ɤɨɦɩɪɟɫɫɨɪɚ, ɤɝ/ɱ, ɞɥɹ ɫɥɢɜɚ ɞɜɭɯ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ ɰɢɫɬɟɪɧɵ 
ɦɚɪɤɢ 15-903R ɨɛɴɟɦɨɦ 54 ɦ3 ɩɪɢ D=2,8 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 587,25 ɤɝ/ɦ3, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 

чܩ  = ௞భ⋅ி⋅𝛥௉௥⋅𝜏భ/మ , (3.11) 

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

ܨ  = 𝐷 ⋅ ܼ, (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. 
ܨ  = ʹ,ͺ ⋅ ͳͲ,ͺ= 30,24 ɦ2. 

 
ɋɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɠɢɞɤɨɫɬɢ ɜ ɫɥɢɜɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ, ɦ/ɫ, 

ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 𝜔ɠ = ௏ɝ⋅௞௙Ɍ⋅ଷ଺଴଴⋅𝜏, (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 
 

Ɍ݂ = గ⋅ௗ೅మସ , (3.14) 

 
ɝɞɟ dɌ – ɞɢɚɦɟɬɪ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɦ. 

 

Ɍ݂ = ଷ,ଵସ⋅଴,ଵమସ  = 0,00785 ɦ2; 

 𝜔ɠ = ହଶ⋅଴,଼଴,଴଴଻଼ହ⋅ଷ଺଴଴⋅ଶ= 2,16 ɦ/ɫ. 

 
Ƚɢɞɪɚɜɥɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɥɢɜɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɉɚ, ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɩɨ ɮɨɪɦɭɥɟ 
 𝛥ܲ = 𝜆 ⋅ ௟Ɍ⋅ఘ⋅𝜔ɠ

మௗɌ⋅ଶ , (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. 

 𝛥ܲ = Ͳ,Ͳʹ ⋅ ଶହ଴⋅ହ଼଻,ଶହ⋅ଶ,ଵ଺మ଴,ଵ⋅ଶ = 68497 ɉɚ = 0,7 ɤɝɫ/ɫɦ2. 

 
ɍɱɢɬɵɜɚɹ ɪɚɡɧɨɫɬɶ ɭɪɨɜɧɟɣ ɢ ɫɤɨɪɨɫɬɧɨɣ ɧɚɩɨɪ, ɩɪɢɧɢɦɚɟɦ  

ΔɊ=2 ɤɝɫ/ɫɦ2. 
чܩ  = ସ଴⋅ଶ଼,଴଼⋅ଶ଼଴⋅ଶభ/మ = 19,85 ɤɝ/ɱ. 

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

௖ɪ = ସ଴⋅ଶ଼,଴଼⋅ଶ଼଴⋅ଵభ/మ = 28 ɤɝ/ɱ. 
 
Ɉɩɪɟɞɟɥɢɦ ɩɨɞɚɱɭ ɤɨɦɩɪɟɫɫɨɪɚ ɡɚ ɩɟɪɜɵɟ 5 ɦɢɧɭɬ 
чܩ 

ɧ௔ч = ସ଴⋅ଶ଼,଴଼⋅ଶ଼଴⋅଴,଴଼ଷభ/మ=97,5 ɤɝ/ɱ. 
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Ɉɬɫɸɞɚ ɩɪɢɧɢɦɚɟɦ ɩɨɞɚɱɭ ɤɨɦɩɪɟɫɫɨɪɚ ɧɟ ɛɨɥɟɟ 97,5 ɤɝ/ɱ ɢ ɧɟ ɦɟɧɟɟ  
19,85 ɤɝ/ɱ. 

 

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

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

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

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

ɇɟɨɛɯɨɞɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɚɜɬɨɰɢɫɬɟɪɧ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
ɨܣ 

ч = ௏𝑐௏ч⋅ɩ, (3.16) 

 
ɝɞɟ Vɫ – ɫɪɟɞɧɟɫɭɬɨɱɧɵɣ ɪɚɫɯɨɞ ɫɠɢɠɟɧɧɨɝɨ ɝɚɡɚ, ɦ3; 
       Vч – ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ, ɞɥɹ  ȺɐɌ-10, 8,5 ɦ3; 
       ɩ – ɱɢɫɥɨ ɪɟɣɫɨɜ ɜ ɫɭɬɤɢ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 

ɩ = 𝑡మ⋅೗𝑐 +ଶ⋅𝑡భ, (3.17) 

 
ɝɞɟ t – ɜɪɟɦɹ ɪɚɛɨɬɵ ɜ ɫɭɬɤɢ, ɱ; 
      l – ɪɚɫɫɬɨɹɧɢɟ ɨɬ Ƚɇɋ ɞɨ ɩɨɬɪɟɛɢɬɟɥɹ, 5 ɤɦ; 
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      ɫ – ɫɪɟɞɧɹɹ ɬɟɯɧɢɱɟɫɤɚɹ ɫɤɨɪɨɫɬɶ ɚɜɬɨɦɨɛɢɥɹ, 50 ɤɦ/ɱ; 
      t1 – ɜɪɟɦɹ ɩɨɝɪɭɡɤɢ-ɪɚɡɝɪɭɡɤɢ, 1 ɱ. 

 

ɩ = ଼మ⋅55బ +ଶ⋅ଵ= 3 ɪɟɣɫɚ. 

ȼ ɫɭɬɤɢ ɚɜɬɨɦɚɲɢɧɚ ɜɵɩɨɥɧɹɟɬ 3 ɪɟɣɫɚ. 
Ɋɚɫɫɱɢɬɵɜɚɟɦ ɫɪɟɞɧɟɫɭɬɨɱɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ, ɦ3/ɫɭɬ, ɩɨ ɮɨɪɦɭɥɟ 
 𝑉௖ = ொ⋅௞ఘ⋅ଷ଺ହ, (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. 
 𝑉௖ = ହସଶହ଴଻ଽ⋅଴,ଽହ଼଻,ଶହ⋅ଷ଺ହ = 22,78 ɦ3/ɫɭɬ; 

ɨܣ 
ч = ଶଶ,଻଼଼,ହ⋅ଷ  = 1 ɲɬ. 

 
Ɉɩɪɟɞɟɥɹɟɦ ɫɪɟɞɧɢɣ ɨɛɴɟɦ ɩɟɪɟɜɨɡɨɤ, ɬ, ɨɞɧɨɣ ɦɚɲɢɧɨɣ ɬɢɩɚ «ɤɥɟɬɤɚ» ɜ 

ɫɭɬɤɢ ɩɨ ɮɨɪɦɭɥɟ 
 𝑞ଵ = 𝑞 ⋅ ݊, (3.19) 
 

ɝɞɟ q – ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɨɞɧɨɝɨ ɚɜɬɨɦɨɛɢɥɹ, 0,8 ɬ; 
       ɩ – ɱɢɫɥɨ ɪɟɣɫɨɜ ɚɜɬɨɦɨɛɢɥɹ. 
 𝑞ଵ = Ͳ,ͺ ⋅ ͵=2,4 ɬ. 

 
Ɉɩɪɟɞɟɥɹɟɦ ɧɟɨɛɯɨɞɢɦɵɣ ɨɛɴɟɦ ɩɟɪɟɜɨɡɨɤ ɜ ɫɭɬɤɢ ɩɨ ɮɨɪɦɭɥɟ 
 𝑞ଶ = ொ𝑁 ⋅ ݇, (3.20) 

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

 𝑞ଶ = ଵଵଶ଼ଷ,଴଺଼⋅଴,ଵଷଶ଴ ⋅ ͳ,ͳͷ= 4 ɬ. 
 
 
Ɋɚɫɫɱɢɬɵɜɚɟɦ ɬɪɟɛɭɟɦɨɟ ɱɢɫɥɨ ɚɜɬɨɦɨɛɢɥɟɣ ɬɢɩɚ «ɤɥɟɬɤɚ», ɲɬ, ɩɨ 

ɮɨɪɦɭɥɟ 
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ɨܣ
ч = ௤మ௤భ, (3.21) 

 
ɝɞɟ q1 – ɫɪɟɞɧɢɣ ɨɛɴɟɦ ɩɟɪɟɜɨɡɨɤ ɨɞɧɨɣ ɦɚɲɢɧɨɣ, ɬ, ɩɨ (3.19); 
      q2 – ɨɛɳɢɣ ɨɛɴɟɦ ɩɟɪɟɜɨɡɨɤ, ɬ, ɩɨ (3.20). 

ɨܣ 
ч = ସଶ,ସ= 2 ɲɬ. 

 
ɉɪɢɧɢɦɚɟɦ 2 ɚɜɬɨɦɨɛɢɥɶ ɬɢɩɚ «ɤɥɟɬɤɚ» ɢ 1 ɚɜɬɨɰɢɫɬɟɪɧɚ. 

4 Ɋɚɫɱɟɬ ɝɪɭɩɩɨɜɵɯ ɪɟɡɟɪɜɭɚɪɧɵɯ ɭɫɬɚɧɨɜɨɤ ɫɠɢɠɟɧɧɨɝɨ 
ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ ɝɚɡɚ 

 
Ⱦɥɹ ɯɪɚɧɟɧɢɹ ɫɠɢɠɟɧɧɵɯ ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ ɝɚɡɨɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɭ 

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

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

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



22 
 

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

 

4.1 Ɋɚɫɱɟɬ ɪɟɡɟɪɜɭɚɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɫ ɟɫɬɟɫɬɜɟɧɧɵɦ ɢɫɩɚɪɟɧɢɟɦ 
 

ɋɯɟɦɚ ɝɚɡɨɫɧɚɛɠɟɧɢɹ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɢɫɬɨɱɧɢɤ ɝɚɡɨɫɧɚɛɠɟɧɢɹ 
(ɪɟɡɟɪɜɭɚɪɧɭɸ ɭɫɬɚɧɨɜɤɭ ɫ ɟɫɬɟɫɬɜɟɧɧɵɦ ɢɫɩɚɪɟɧɢɟɦ), ɬɪɭɛɨɩɪɨɜɨɞɵ ɨɛɜɹɡɤɢ, 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɟ ɝɚɡɨɩɪɨɜɨɞɵ ɢ ɡɚɩɨɪɧɨ-ɪɟɝɭɥɢɪɭɸɳɭɸ ɚɪɦɚɬɭɪɭ.  

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

Ɍɪɟɛɭɟɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɪɟɡɟɪɜɭɚɪɨɜ, ɲɬ, ɜ ɭɫɬɚɧɨɜɤɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ 

 𝑁 = ௏ɪ௏ɪɟɡ
, (4.1) 

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

 𝑉ɪ = 𝑛⋅௄ɧ⋅௤ɝɨɞ⋅Кɝ
ɧொɪ

ɧ⋅ଷ଺ହ , (4.2) 

 
ɝɞɟ ɩ – ɤɨɥɢɱɟɫɬɜɨ ɠɢɬɟɥɟɣ, ɩɨɥɶɡɭɸɳɢɯɫɹ ɝɚɡɨɦ ɨɬ ɪɟɡɟɪɜɭɚɪɧɨɣ ɭɫɬɚɧɨɜɤɢ, 
ɱɟɥ; 
       Кɧ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɭɬɨɱɧɨɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɩɨɬɪɟɛɥɟɧɢɹ ɝɚɡɚ ɜ ɬɟɱɟɧɢɟ 
ɝɨɞɚ, ɩɪɢ ɧɚɥɢɱɢɢ ɜ ɤɜɚɪɬɢɪɚɯ ɬɨɥɶɤɨ ɝɚɡɨɜɵɯ ɩɥɢɬ Кɧ = 1,4; 
       qɝɨɞ – ɝɨɞɨɜɨɣ ɪɚɫɯɨɞ ɝɚɡɚ ɧɚ ɨɞɧɨɝɨ ɱɟɥɨɜɟɤɚ ɜ ɬɟɩɥɨɜɵɯ ɟɞɢɧɢɰɚɯ 
ɤȾɠ/ɝɨɞ, ɩɪɢ ɧɚɥɢɱɢɢ ɜ ɤɜɚɪɬɢɪɟ ɝɚɡɨɜɨɣ ɩɥɢɬɵ ɢ ɩɪɢ ɝɚɡɨɫɧɚɛɠɟɧɢɢ 
ɫɠɢɠɟɧɧɵɦ ɝɚɡɨɦ qɝɨɞ = 2800 ɤȾɠ/ɝɨɞ; 
       Кɝɧ – ɩɨɤɚɡɚɬɟɥɶ ɱɚɫɨɜɨɝɨ ɦɚɤɫɢɦɭɦɚ ɫɭɬɨɱɧɨɝɨ ɪɚɫɯɨɞɚ, ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ 
[1], Кчɧ= 0,12; 
       Qɧɪ – ɧɢɡɲɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɝɚɡɚ, ɤȾɠ/ɦ3, ɩɨ (2,4). 
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 𝑉ɪ = ଺଻଺⋅ଵ,ସ⋅ଶ଼଴଴଴଴଴⋅଴,ଵଶͻͷͶ͵͵⋅ଷ଺ହ  =11,13ɦ3/ɱ. 
 𝑁 = ଵଵ,ଵଷଵ,ଽ  =7 ɲɬ. 
 
ɉɪɢ ɝɪɭɧɬɨɜɨɦ ɪɚɫɩɨɥɨɠɟɧɢɢ ɪɟɡɟɪɜɭɚɪɨɜ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɞɪɭɝ ɨɬ ɞɪɭɝɚ, 

ɪɚɜɧɵɦ ɞɢɚɦɟɬɪɭ ɪɟɡɟɪɜɭɚɪɚ, ɩɪɨɢɫɯɨɞɢɬ ɬɟɩɥɨɜɨɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɦɟɠɞɭ 
ɧɢɦɢ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɝɪɭɧɬ ɦɟɠɞɭ ɧɢɦɢ ɨɯɥɚɠɞɚɟɬɫɹ, ɢ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 
ɤɚɠɞɨɝɨ ɪɟɡɟɪɜɭɚɪɚ ɜ ɝɪɭɩɩɨɜɨɣ ɭɫɬɚɧɨɜɤɟ ɭɦɟɧɶɲɚɟɬɫɹ. ɉɨɷɬɨɦɭ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɝɪɭɩɩɵ ɪɟɡɟɪɜɭɚɪɨɜ ɧɟ ɪɚɜɧɚ ɫɭɦɦɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɟɣ 
ɬɚɤɨɝɨ ɠɟ ɤɨɥɢɱɟɫɬɜɚ ɨɬɞɟɥɶɧɨ ɫɬɨɹɳɢɯ ɪɟɡɟɪɜɭɚɪɨɜ, ɚ ɡɚɜɢɫɢɬ ɨɬ ɪɚɫɫɬɨɹɧɢɹ 
ɦɟɠɞɭ ɧɢɦɢ ɢ ɢɯ ɜɡɚɢɦɧɨɝɨ ɪɚɫɩɨɥɨɠɟɧɢɹ. ȼɫɟ ɷɬɢ ɮɚɤɬɨɪɵ ɭɱɢɬɵɜɚɸɬɫɹ 
ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɬɟɩɥɨɜɨɝɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ m. Ʉɨɷɮɮɢɰɢɟɧɬ ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ 
[1]. Ⱦɥɹ 7 ɪɟɡɟɪɜɭɚɪɨɜ ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɜɟɧ 0,655. 

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

 𝑉ɭ௖ɬ = 𝑁 ⋅ 𝑉ɪɟɡ ⋅ ݉, (4.3) 
 

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

 𝑉ɭ௖ɬ = ͹ ⋅ ͳ,ͻ ⋅ Ͳ,͸ͷͷ= 8,71 ɦ3/ɱ. 
 
Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɫɩɟɪɟɛɨɣɧɨɫɬɢ ɫɧɚɛɠɟɧɢɹ ɡɚɩɚɫ ɝɚɡɚ ɜ ɪɟɡɟɪɜɭɚɪɚɯ 

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

 𝑉ɡ௔ɩ = 𝑁 ⋅ 𝑉ɝɟɨɦ ⋅ ℎ ⋅ 𝑉௖ɦ, (4.4) 
 

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

 
h=0,85 – (0,25…0,35) (4.5) 
 

Vɫɦ – ɨɛɴɟɦ ɩɚɪɨɜ, ɤɨɬɨɪɵɣ ɨɛɪɚɡɭɟɬɫɹ ɩɪɢ ɫɠɢɝɚɧɢɢ 1ɦ3 ɝɚɡɚ. ɉɪɢ 
ɫɠɢɝɚɧɢɢ ɩɪɨɩɚɧɚ ɨɛɪɚɡɭɟɬɫɹ 269 ɦ3 ɩɚɪɚ, ɚ ɩɪɢ ɢɫɩɚɪɟɧɢɢ 1 ɦ3 ɛɭɬɚɧɚ 235 ɦ3 
ɩɚɪɚ. 
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Ɉɛɴɟɦ ɩɚɪɨɜ, ɦ3, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 𝑉௖ɦ = ∑ х𝑖 ⋅ 𝑉𝑖 , (4.6) 
 
 

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

 𝑉௖ɦ = Ͳ,ͺͷ ⋅ ʹ͸ͻ + Ͳ,ͳͷ ⋅ ʹ͵ͷ= 263,9ɦ3. 
 
h = 0,85 – 0,3=0,55. 
 𝑉ɡ௔ɩ = ͹ ⋅ ͷ ⋅ Ͳ,ͷͷ ⋅ ʹ͸͵,ͻ= 5080,1 ɦ3. 
 
ɑɢɫɥɨ ɫɭɬɨɤ ɦɟɠɞɭ ɡɚɩɪɚɜɤɚɦɢ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 ܼ = ௏ɡ𝑎ɩ௏𝑐ɭɬ

, (4.7) 

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

 𝑉௖ɭɬ = ɩ⋅Кɧ⋅௤ɝɨɞொɧ
ɪ⋅ଷ଺ହ , (4.8) 

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

 𝑉௖ɭɬ = ଺଻଺⋅ଵ,ସ⋅ଶ଼଴଴଴଴଴ଽହସଷଷ⋅ଷ଺ହ = 76,1 ɦ3/ɫɭɬ; 
 ܼ = ͷͲͺͲ,ͳ ଻଺,ଵ = 67 ɞɧɟɣ. 

 

4.2 Ɋɚɫɱɟɬ ɪɟɡɟɪɜɭɚɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɫ ɢɫɤɭɫɫɬɜɟɧɧɵɦ ɢɫɩɚɪɟɧɢɟɦ 
 

ɋɯɟɦɚ ɝɚɡɨɫɧɚɛɠɟɧɢɹ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɪɟɡɟɪɜɭɚɪɧɭɸ ɭɫɬɚɧɨɜɤɭ, 
ɢɫɩɚɪɢɬɟɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ, ɬɪɭɛɨɩɪɨɜɨɞɵ ɨɛɜɹɡɤɢ, ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɟ 
ɝɚɡɨɩɪɨɜɨɞɵ ɢ ɡɚɩɨɪɧɨ-ɪɟɝɭɥɢɪɭɸɳɭɸ ɚɪɦɚɬɭɪɭ. 

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

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

ܩ  = 𝑛⋅௤ɝɨɞ⋅Кɧ⋅Кɝ
ɧொɧ

ɪ⋅ଷ଺ହ , (4.9) 

ɝɞɟ ɩ, Кɧ, qɝɨɞ, Кɝч – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ (4.2); 
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       Qɧɪ – ɧɢɡɲɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɝɚɡɚ, ɤȾɠ/ɤɝ, ɩɨ (2,3). 
ܩ  = ଺଻଺⋅ଶ଼଴଴଴଴଴⋅ଵ,ସ⋅଴,ଵଶସହ଼ଽଵ,଻⋅ଷ଺ହ = 19 ɤɝ/ɱ. 
 
Ɍɪɟɛɭɟɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɢɫɩɚɪɢɬɟɥɟɣ, ɲɬ, ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 𝑁௎ = ீீೆ

, (4.10) 

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

 𝑁௎ = ଵଽ଺଴= 1 ɢɫɩɚɪɢɬɟɥɶ. 

 
Ʉɨɥɢɱɟɫɬɜɨ ɪɟɡɟɪɜɭɚɪɨɜ, ɲɬ, ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɫɧɚɛɠɟɧɢɹ ɝɚɡɨɦ 

ɩɨɬɪɟɛɢɬɟɥɟɣ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 𝑁 = ௓⋅ீ𝑐ɭɬ௏ɪɟɡ⋅ఘɠ

, (4.11) 

 
ɝɞɟ Z – ɤɨɥɢɱɟɫɬɜɨ ɫɭɬɨɤ ɦɟɠɞɭ ɡɚɩɪɚɜɤɚɦɢ. ɉɪɢɧɢɦɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɪɚɞɢɭɫɚ ɨɛɫɥɭɠɢɜɚɧɢɹ, ɤɚɱɟɫɬɜɚ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ ɢ ɤɥɢɦɚɬɢɱɟɫɤɢɯ 
ɭɫɥɨɜɢɣ (ɨɬ 7 ɞɨ 30 ɫɭɬ.), ɩɪɢɧɢɦɚɟɦ Z =27 ɫɭɬɨɤ; 
     Gɫɭɬ – ɫɪɟɞɧɟɫɭɬɨɱɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ, ɤɝ/ɫɭɬ; 
     Vɪɟɡ – ɟɦɤɨɫɬɶ ɨɞɧɨɝɨ ɪɟɡɟɪɜɭɚɪɚ, 5 ɦ3; 
     ρɠ – ɩɥɨɬɧɨɫɬɶ ɠɢɞɤɨɣ ɮɚɡɵ ɝɚɡɚ, ɦ3/ɤɝ. 

 
ɋɪɟɞɧɟɫɭɬɨɱɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ, ɤɝ/ɫɭɬ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
௖ɭɬܩ  = ɩ⋅Кɧ⋅௤ɝɨɞொɧ

ɪ⋅ଷ଺ହ , (4.12) 

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

௖ɭɬܩ  = ଺଻଺⋅ଵ,ସ⋅ଶ଼଴଴଴଴଴ସହ଼ଽଵ,଻⋅ଷ଺ହ = 158,2 ɤɝ/ɱ. 
 𝑁 = ଶ଻⋅ଵହ଼,ଶହ⋅ହ଼଻,ଶହ= 2 ɲɬ. 
 
ɉɪɢɧɢɦɚɟɦ ɪɟɡɟɪɜɭɚɪɧɭɸ ɭɫɬɚɧɨɜɤɭ ɫ 2 ɪɟɡɟɪɜɭɚɪɚɦɢ ɟɦɤɨɫɬɶɸ 5 ɦ3 ɢ 

ɨɞɧɢɦ ɮɨɪɫɭɧɨɱɧɵɦ ɢɫɩɚɪɢɬɟɥɟɦ. 
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5 Ɋɚɫɱɟɬ ɜɧɭɬɪɢɞɨɦɨɜɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ 
 
ȼ ɠɢɥɵɟ ɡɞɚɧɢɹ ɝɚɡ ɩɨɫɬɭɩɚɟɬ ɩɨ ɝɚɡɨɩɪɨɜɨɞɚɦ ɨɬ ɝɨɪɨɞɫɤɨɣ 

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

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

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

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

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

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

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

Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɧɚɱɢɧɚɟɦ ɫ ɨɩɪɟɞɟɥɟɧɢɹ ɪɚɫɱɟɬɧɵɯ ɪɚɫɯɨɞɨɜ ɝɚɡɚ 
ɩɨ ɭɱɚɫɬɤɚɦ.  

Ɋɚɫɱɟɬɧɵɟ ɪɚɫɯɨɞɵ ɝɚɡɚ, ɦ3/ɱ, ɧɚ ɭɱɚɫɬɤɚɯ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 ܳɪ = ∑ Кɨ𝑖 ⋅ ௤𝑖ொɪ

ɧ ⋅ ɩ𝑖, (5.1) 

 
ɝɞɟ Кɨi – ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɜɪɟɦɟɧɧɨɫɬɢ ɞɟɣɫɬɜɢɹ ɨɞɧɨɬɢɩɧɵɯ ɝɪɭɩɩ ɩɪɢɛɨɪɨɜ, 
ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ [1]; 
      qi – ɧɨɦɢɧɚɥɶɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ ɨɞɧɢɦ ɢɥɢ ɧɟɫɤɨɥɶɤɢɦɢ ɩɪɢɛɨɪɚɦɢ, ɤȾɠ/ɱ. 
Ⱦɥɹ ɞɜɭɯɤɨɦɮɨɪɨɱɧɨɣ ɩɥɢɬɵ ɫ ɞɭɯɨɜɵɦɢ ɲɤɚɮɚɦɢ (ɉ2) – 25000 ɤȾɠ/ɱ, ɬɨ ɠɟ 
ɞɥɹ  ɱɟɬɵɪɟɯɤɨɧɮɨɪɨɱɧɨɣ ɩɥɢɬɵ (ɉ4) q=40000 ɤȾɠ/ɱ, ɞɥɹ ɜɨɞɨɧɚɝɪɟɜɚɬɟɥɹ 
ɩɪɨɬɨɱɧɨɝɨ (Ƚȼ) – 100000 ɤȾɠ/ɱ 
      Qɪɧ – ɧɢɡɲɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɝɚɡɚ, ɤȾɠ/ɦ3, ɩɨ (2); 
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       ɩi – ɤɨɥɢɱɟɫɬɜɨ ɤɜɚɪɬɢɪ. 
 
Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 1. 

 
  

Ɋɢɫɭɧɨɤ 1 – Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɜɧɭɬɪɢɞɨɦɨɜɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ 
 
Ɋɚɫɱɟɬ ɪɚɫɯɨɞɨɜ ɝɚɡɚ ɩɨ ɭɱɚɫɬɤɚɦ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ 3. 
 
Ɋɚɫɱɟɬɧɵɟ ɞɥɢɧɵ ɭɱɚɫɬɤɨɜ, ɦ, ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 ݈ɪ = ݈ ⋅ ሺͳ + ௔ଵ଴଴ሻ, (5.2) 

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

ɋɪɟɞɧɢɟ ɭɞɟɥɶɧɵɟ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ, ɉɚ/ɦ, ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 ቀ𝛥Ɋ௟ ቁ௖ɪ

, (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. Ɂɚɬɟɦ ɩɨ ɷɬɨɣ ɠɟ ɧɨɦɨɝɪɚɦɦɟ 
ɨɩɪɟɞɟɥɹɟɦ ɞɟɣɫɬɜɢɬɟɥɶɧɵɟ ɭɞɟɥɶɧɵɟ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ. 

 
Ɉɩɪɟɞɟɥɹɟɦ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ, ɉɚ, ɧɚ ɭɱɚɫɬɤɚɯ ɩɨ ɮɨɪɦɭɥɟ 
 𝛥Ɋ = ቀ𝛥Ɋ௟ ቁ

ɞ
⋅ ݈ɪ, (5.4) 

 

ɝɞɟ ቀ𝛥Ɋ௟ ቁ
ɞ
 – ɞɟɣɫɬɜɢɬɟɥɶɧɵɟ ɭɞɟɥɶɧɵɟ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ, ɉɚ/ɦ; 

        lɪ – ɪɚɫɱɟɬɧɚɹ ɞɥɢɧɚ ɭɱɚɫɬɤɚ, ɦ. 
Ɉɩɪɟɞɟɥɹɟɦ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɢɣ ɧɚɩɨɪ, ɉɚ, ɩɨ ɮɨɪɦɭɥɟ 
 
ℎɝɢɞɪ = ±݃ ⋅ ܼ ⋅ ሺ𝜌ɜ − 𝜌ɝሻ, (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 4. 
Ɍɚɛɥɢɰɚ 3 – Ɋɚɫɱɟɬɧɵɟ ɪɚɫɯɨɞɵ ɝɚɡɚ ɩɨ ɭɱɚɫɬɤɚɦ 

ɇɨɦɟɪ 
ɭɱɚɫɬɤɚ 

Ⱥɫɫɨɪɬɢɦɟɧɬ 
ɩɪɢɛɨɪɚ 

ɑɢɫɥɨ 
ɤɜɚɪɬɢɪ 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɨɞɧɨɜɪɟɦɟɧɧɨɫɬɢ, 

Ʉ0 

Ɋɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ 
ɝɚɡɚ Vɝ ,ɦ3/ɱ 

1-2 ɉ4 1 1,0 0,42 
2-Ɂ ɉ4 1 1,0 0,42 
3-4 2ɉ4 2 0,65 0,546 
4-5 3ɉ4 3 0,45 0,567 
5-6 4ɉ4 4 0,35 0,588 
6-7 5ɉ4 5 0,29 0,609 
7-8 10ɉ4 10 0,254 1,0668 

 
 



 
 

Ɍɚɛɥɢɰɚ 4 – Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɜɧɭɬɪɢɞɨɦɨɜɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ 

№
 ɭ

ɱɚ
ɫɬ

ɤɚ
 

Ɋɚ
ɫɱ

ɟɬ
ɧɵ

ɣ 
ɪɚ

ɫɯ
ɨɞ

 ɝ
ɚɡ

ɚ 
V

ɝ, 
ɦ3 /ɱ

 

Ⱦ
ɥɢ

ɧɚ
 ɭ

ɱɚ
ɫɬ

ɤɚ
 L

, ɦ
 

ɇ
ɚɞ

ɛɚ
ɜɤ

ɚ 
ɧɚ

 ɦ
ɟɫ

ɬɧ
ɵ

ɟ 
ɫɨ

ɩɪ
ɨɬ

ɢɜ
ɥɟ

ɧɢ
ɹ 

ɚ,
 %

 

Ɋɚ
ɫɱ

ɟɬ
ɧɚ

ɹ 
ɞɥ

ɢɧ
ɚ 

L
ɪ, 

ɦ 

ɋɪ
ɟɞ

ɧɹ
ɹ 

ɭɞ
ɟɥ

ɶɧ
ɚɹ

 ɩ
ɨɬ

ɟɪ
ɹ 

ɞɚ
ɜɥ

ɟɧ
ɢɹ

 (Δ
Ɋ/

h)
ɫɪ

, ɉ
ɚ/

ɦ 

Ⱦ
ɢɚ

ɦɟ
ɬɪ

 ɝ
ɚɡ

ɨɩ
ɪɨ

ɜɨ
ɞɚ

 d
, 

ɦɦ
 

ɍ
ɞɟ

ɥɶ
ɧɚ

ɹ 
ɩɨ

ɬɟ
ɪɹ

 
ɞɚ

ɜɥ
ɟɧ

ɢɹ
 (Δ

Ɋ/
l) ɞ

, ɉ
 

ɚ/
ɦ 

ɉ
ɨɬ

ɟɪ
ɹ 

ɞɚ
ɜɥ

ɟɧ
ɢɹ

 Δ
Ɋ,

 ɉ
ɚ 

Ɋɚ
ɡɧ

ɨɫ
ɬɶ

 ɚ
ɛɫ

ɨɥ
ɸ

ɬɧ
ɵ

ɯ 
ɨɬ

ɦɟ
ɬɨ

ɤ 
z,

 ɦ
 

Ƚɢ
ɞɪ

ɨɫ
ɬɚ

ɬɢ
ɱɟ

ɫɤ
ɢɣ

 ɧ
ɚɩ

ɨɪ
 

ɇ
ɝ, 

ɉ
ɚ 

Ɉ
ɛɳ

ɚɹ
 ɩ

ɨɬ
ɟɪ

ɹ 
ɞɚ

ɜɥ
ɟɧ

ɢɹ
 

ɧɚ
 ɭ

ɱɚ
ɫɬ

ɤɟ
 Δ

Ɋ+
ɇ

ɝ, 
ɉ

ɚ 

1–2 0,42 0,5 450 2,75 17,52 21,3ɯ2,8 1 2,8 0 0 2,8 
2–3 0,42 3 20 3,6 17,52 21,3ɯ2,8 1 3,6 3 38 41,6 
3–4 0,546 3 20 3,6 17,52 21,3ɯ2,8 1,2 4,3 3 38 42,3 
4–5 0,567 3 20 3,6 17,52 21,3ɯ2,8 1,2 4,3 3 38 42,3 
5–6 0,588 1,5 20 1,8 17,52 21,3ɯ2,8 1,3 2,3 1,5 19 21,3 
6–7 0,609 0,5 25 0,625 17,52 21,3ɯ2,8 1,3 0,8 0 0 0,8 
7–8 1,07 3,2 25 4 17,52 21,3ɯ2,8 2 8 3,2 40,5 48,5 
∑ 

   
19,975 

      
199,5 

 

ɍɫɥɨɜɢɟ ɪɚɫɱɟɬɚ ɜɵɩɨɥɧɟɧɧɨ ɬ.ɤ. 199,5<350 ɉɚ. 
Ⱦɢɚɦɟɬɪɵ ɩɨɞɨɛɪɚɧɵ. 
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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.  

Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɜɧɭɬɪɢɤɜɚɪɬɚɥɶɧɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 2. 

 
 

 
Ɋɢɫɭɧɨɤ 2 – Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɜɧɭɬɪɢɤɜɚɪɬɚɥɶɧɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ 

 
Ɋɚɫɱɟɬɧɵɟ ɪɚɫɯɨɞɵ ɝɚɡɚ, ɦ3/ɱ, ɧɚ ɭɱɚɫɬɤɚɯ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 ܳɪ = ∑ Кɨ𝑖 ⋅ ௤𝑖ொɪ

ɧ ⋅ ɩ𝑖, ɦ3/ɱ (6.1) 

 
ɝɞɟ Кɨi – ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɜɪɟɦɟɧɧɨɫɬɢ ɞɟɣɫɬɜɢɹ ɨɞɧɨɬɢɩɧɵɯ ɝɪɭɩɩ ɩɪɢɛɨɪɨɜ, 
ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ [1]; 
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       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. 

Ɋɚɫɱɟɬ ɪɚɫɯɨɞɨɜ ɝɚɡɚ ɩɨ ɭɱɚɫɬɤɚɦ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ 5. 
Ɉɩɪɟɞɟɥɹɟɦ ɤɨɥɢɱɟɫɬɜɨ ɩɨɞɴɟɡɞɨɜ ɜ ɤɜɚɪɬɚɥɟ ɩɨ ɮɨɪɦɭɥɟ 
 𝑁ɩɨɞ = 𝑁ɩɨɬ௄𝑐ɟɦ⋅𝑁кɜ

,                                                                                                    (6.2) 

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

 𝑁ɩɨɞ = ଺଻଺ଷ,଻⋅ଵ଴=18 ɩɨɞɴɟɡɞɨɜ 

 
ɉɪɢɧɢɦɚɟɦ 6 ɞɨɦɨɜ ɩɨ 3 ɫɟɤɰɢɢ. 

 
Ɋɚɫɱɟɬɧɵɟ ɞɥɢɧɵ ɭɱɚɫɬɤɨɜ, ɦ, ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 ݈ɪ = ͳ,ͳ ⋅ ݈, (6.3) 
 

ɝɞɟ l – ɞɥɢɧɚ ɭɱɚɫɬɤɚ ɩɨ ɩɥɚɧɭ, ɦ. 
 
ɋɪɟɞɧɢɟ ɭɞɟɥɶɧɵɟ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ, ɉɚ/ɦ, ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 ቀ𝛥Ɋ௟ ቁ௖ɪ

, (6.4) 

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

 
ɋɨɝɥɚɫɧɨ ɪɚɫɱɟɬɧɵɦ ɪɚɫɯɨɞɚɦ ɝɚɡɚ ɢ ɫɪɟɞɧɢɦ ɭɞɟɥɶɧɵɦ ɩɨɬɟɪɹɦ 

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

Ɉɩɪɟɞɟɥɹɟɦ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ, ɉɚ, ɧɚ ɭɱɚɫɬɤɚɯ ɩɨ ɮɨɪɦɭɥɟ 
 𝛥Ɋ = ቀ𝛥Ɋ௟ ቁ

ɞ
⋅ ݈ɪ, (6.5) 

 

ɝɞɟ ቀ𝛥Ɋ௟ ቁ
ɞ
 – ɞɟɣɫɬɜɢɬɟɥɶɧɵɟ ɭɞɟɥɶɧɵɟ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ, ɉɚ/ɦ; 

          lɪ – ɪɚɫɱɟɬɧɚɹ ɞɥɢɧɚ ɭɱɚɫɬɤɚ, ɦ. 
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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. 
 
Ɍɚɛɥɢɰɚ 5 – Ɋɚɫɱɟɬɧɵɟ ɪɚɫɯɨɞɵ ɝɚɡɚ ɩɨ ɭɱɚɫɬɤɚɦ 

ɇɨɦɟɪ ɭɱɚɫɬɤɚ 
Ⱥɫɫɨɪɬɢɦɟɧɬ 

ɩɪɢɛɨɪɚ 
ɑɢɫɥɨ ɤɜɚɪɬɢɪ Ʉ0 Vɝ, ɦ3/ɱ 

1-2 10ɉ4 10 0,254 1,067 

2-3 20ɉ4 20 0,235 2,0 

3-4 30ɉ4 30 0,23 1 2,9 

4-5 40ɉ4 40 0,227 3,8 

5-6 50ɉ4 50 0,233 4,9 

6-7 60ɉ4 60 0,220 5,5 

7-8 70ɉ4 70 0,217 6,4 

8-9 80ɉ4 80 0,214 7,2 

9- 10 90ɉ4 90 0,212 8,0 

10-11 100ɉ4 100 0,210 8,8 

11-12 110ɉ4 110 0,208 9,6 

12-13 120ɉ4 120 0,206 10,4 

13-14 130ɉ4 130 0,205 11,2 

14-15 140ɉ4 140 0,203 11,9 

15-16 150ɉ4 150 0,201 12,6 

16-17 160ɉ4 160 0,199 13,3 

17-18 170ɉ4 170 0,198 14,1 

18-ȽɊɍ 180ɉ4 180 0,197 14,9 
 

Ɍɚɛɥɢɰɚ 6 – Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɜɧɭɬɪɢɤɜɚɪɬɚɥɶɧɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ 

 
№ ɭɱɚɫɬɤɚ 

Ɋɚɫɱɟɬɧɵɣ 
ɪɚɫɯɨɞ ɝɚɡɚ 

Vɝ, 
ɦ3 /ɱ 

Ⱦɥɢɧɚ 
ɭɱɚɫɬɤɚ 

L, ɦ 

Ɋɚɫɱɟɬɧɚɹ 
ɞɥɢɧɚ 
Lɪ, ɦ 

Ⱦɢɚɦɟɬɪ 
ɝɚɡɨɩɪɨɜɨɞɚ 

d, ɦɦ 

ɍɞɟɥɶɧɚɹ 
ɩɨɬɟɪɹ 

ɞɚɜɥɟɧɢɹ 
(Ɋ/l)ɞ, 
ɉɚ/ɦ 

ɉɨɬɟɪɢ 
ɞɚɜɥɟɧɢɹ 

Ɋ, 
ɉɚ 

1 2 3 4 5 6 7 
1-2 1,067 15 16,5 26,8ɯ2,8 0,6 9,9 
2-3 2,0 15 16,5 33,5ɯ3,2 0,5 8,25 
3-4 2,9 15 16,5 38ɯ3 0,4 6,6 
4-5 3,8 15 16,5 42,3ɯ3,5 0,65 10,725 
5-6 4,9 15 16,5 48ɯ3,5 0,4 6,6 
6-7 5,5 15 16,5 48ɯ3,5 0,8 13,2 
7-8 6,4 15 16,5 57ɯ3 0,6 9,9 
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8-9 7,2 15 16,5 60ɯ3 0,65 10,725 
9- 10 8,0 15 16,5 60ɯ3 0,8 13,2 
10-11 
12-13 

8,8 15 16,5 60ɯ3 0,85 14,025 
11-12 

 
9,6 15 16,5 60ɯ3 0,9 14,85 

12-13 10,4 15 16,5 60ɯ3 1 16,5 
13-14 11,2 15 16,5 70ɯ3 0,5 8,25 
14-15 11,9 15 16,5 70ɯ3 0,6 9,9 
15-16 12,6 15 16,5 70ɯ3 0,7 11,55 
16-17 13,3 15 16,5 75,5ɯ4 0,5 8,25 
17-18 14,1 15 16,5 75,5ɯ4 0,6 9,9 

18-ȽɊɍ 14,9 25 27,5 75,5ɯ4 
 

0,7 19,25 
ɫɭɦɦɚ   308   201,57 

 
Ɋɚɫɱɟɬ ɜɵɩɨɥɧɟɧ, ɬ.ɤ.  201,57 ɉɚ<250 ɉɚ. 
 

7 Ɋɚɫɱɟɬ ɜɧɭɬɪɢ ɤɨɬɟɥɶɧɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ 
 
Ɋɚɫɱɟɬɧɵɣ ɩɟɪɟɩɚɞ ɞɚɜɥɟɧɢɹ ΔɊ=250 ɤɉɚ. 
Ɋɚɡɛɢɜɚɟɦ ɝɚɡɨɩɪɨɜɨɞ ɧɚ ɭɱɚɫɬɤɢ, ɨɩɪɟɞɟɥɹɟɦ ɪɚɫɱɟɬɧɵɟ ɪɚɫɯɨɞɵ ɞɥɢɧɵ 

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

ɉɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɜ ɦɟɫɬɧɵɯ ɫɨɩɪɨɬɢɜɥɟɧɢɹɯ ɩɪɢɧɢɦɚɟɦ ɜ ɨɬɧɨɲɟɧɢɢ 
10% ɤ ɩɨɬɟɪɹɦ ɞɚɜɥɟɧɢɹ ɩɨ ɞɥɢɧɟ. 

Ɋɚɫɱɟɬɧɚɹ ɞɥɢɧɚ: 
 
Lp=1,1∙L, ɦ     (7.1) 
  
Ⱦɢɚɦɟɬɪ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɧɨɦɨɝɪɚɦɦɟ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɨɬɟɪɶ ɞɚɜɥɟɧɢɹ ɜ 

ɝɚɡɨɩɪɨɜɨɞɚɯ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ, ɩɪɢɱɟɦ ɞɢɚɦɟɬɪ ɡɚɜɢɫɢɬ ɨɬ ɪɚɫɱɟɬɧɨɝɨ ɪɚɫɯɨɞɚ 
ɝɚɡɚ ɢ ɫɪɟɞɧɟɣ ɭɞɟɥɶɧɨɣ ɩɨɬɟɪɟ ɞɚɜɥɟɧɢɹ, ɤɨɬɨɪɚɹ ɧɚɯɨɞɢɬɫɹ: 

 ቀ∆௉௟ ቁ௖˓ = ଶହ଴∑ ௅ℎ, ɉɚ/ɦ,   (7.2) 
 
 ቀ∆௉௟ ቁ௖˓=7,2 ɉɚ/ɦ.  

  
Ɋɚɫɱɟɬ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ 7. 
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Ɍɚɛɥɢɰɚ 7 - Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɜɧɭɬɪɢ ɤɨɬɟɥɶɧɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ 

№ 
ɭɱɚɫɬɤɚ 

Ɋɚɫɱɟɬ-
ɧɵɣ 

ɪɚɫɯɨɞ 
ɝɚɡɚ QɊ, 

ɦ3/ɱ 

Ⱦɥɢɧɚ 
ɭɱɚɫɬɤɚ 

L, ɦ 

Ɋɚɫɱɟɬ-
ɧɚɹ 

ɞɥɢɧɚ 
Lɪ, ɦ 

Ⱦɢɚɦɟɬɪ 
ɝɚɡɨɩɪɨɜɨ-

ɞɚ d, ɦɦ 

ɋɪɟɞɧɹɹ 
ɭɞɟɥɶɧɚɹ 

ɩɨɬɟɪɹ 
ɞɚɜɥɟɧɢɹ 

(ΔP/l)ɫɪ, ɉɚ/ɦ 

ɍɞɟɥɶɧɚɹ 
ɩɨɬɟɪɹ 

ɞɚɜɥɟɧɢɹ 
(ΔP/l)ɞ, ɉɚ/ɦ 

ɉɨɬɟɪɢ 
ɞɚɜɥɟɧɢɹ 

ΔP, ɉɚ 

1-2 60 4,5 4,95 70×3 7,2 4,7 23,2 
2-3 120 27 29,7 83×3 7,2 6,6 196 
∑  34,6  219,2 

 
Ɋɚɫɱɟɬ ɜɵɩɨɥɧɟɧ, ɬ.ɤ. 219,2<250 ɉɚ. 
 

7.1  Ʉɨɬɟɥ Ʉɋȼɚ-2,5 
 
Ʉɨɬɟɥ ɫɬɚɥɶɧɨɣ ɜɨɞɨɝɪɟɣɧɵɣ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɣ Ʉɋȼɚ 2,5 ɜɨɞɨɬɪɭɛɧɨ-

ɝɚɡɨɬɪɭɛɧɨɝɨ ɬɢɩɚ, ɪɚɛɨɬɚɸɳɢɣ ɧɚ ɝɚɡɟ ɫɪɟɞɧɟɝɨ ɞɚɜɥɟɧɢɹ, ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ 
ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɢ ɝɨɪɹɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɠɢɥɵɯ, ɨɛɳɟɫɬɜɟɧɧɵɯ ɢ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ. Ʉɨɬɟɥ ɪɚɛɨɬɚɟɬ ɧɚ ɫɠɢɠɟɧɧɨɦ ɝɚɡɟ 
ɫɪɟɞɧɟɝɨ ɢ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ, ɚ ɬɚɤɠɟ ɥёɝɤɨɦ, ɠɢɞɤɨɦ ɬɨɩɥɢɜɟ. 

  
Ɍɚɛɥɢɰɚ 8 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɨɬɥɚ 
ɉɚɪɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɬ/ɱ 2,5 
ɄɉȾ, % 92 
Ɇɚɤɫɢɦɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ ɧɚ ɜɵɯɨɞɟ ɢɡ ɤɨɬɥɚ, ℃ 115 
ɉɨɥɧɚɹ ɩɨɜɟɪɯɧɨɫɬɶ ɧɚɝɪɟɜɚ 68,6ɦ2 
Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ ɧɚ ɜɯɨɞɟ ɜ ɤɨɬɟɥ,  ℃ 70 
Ɋɚɫɯɨɞ ɝɚɡɚ ɩɪɢ ɬɟɩɥɨɬɟ ɫɝɨɪɚɧɢɹ 36 ɆȾɠ/ɦ3, ɦ3/ɱ 270 
Ɋɚɫɯɨɞ ɝɚɡɚ ɩɪɢ ɬɟɩɥɨɬɟ ɫɝɨɪɚɧɢɹ 93 ɆȾɠ/ɦ3, ɦ3/ɱ 105 
Ɋɚɫɯɨɞ ɜɨɞɵ ɱɟɪɟɡ ɤɨɬɟɥ (ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɜɨɞɵ) 95℃ 115 
Ɍɟɦɩɟɪɚɬɭɪɚ ɨɬɯɨɞɹɳɢɯ ɝɚɡɨɜ 160 
Ɋɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ ɜɨɞɵ 0,6 
Ɇɢɧɢɦɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɜɨɞɵ ɜ ɤɨɬɥɟ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɜɨɞɵ 95℃ 0,15 
ȼɨɞɹɧɨɣ ɨɛɴɟɦ ɤɨɬɥɚ 2,2 
Ɉɛɴɟɦ ɬɨɩɤɢ 2,4 
ɉɪɢɫɨɟɞɢɧɢɬɟɥɶɧɵɟ ɪɚɡɦɟɪɵ: ɜɯɨɞ-ɜɵɯɨɞ ɜɨɞɵ 
                                                     ɫɟɱɟɧɢɟ ɝɚɡɨɯɨɞɚ, ɦɦ    

Ⱦɭ 150 
340ɯ600 

Ⱦɚɜɥɟɧɢɟ ɝɚɡɚ ɩɟɪɟɞ ɤɥɚɩɚɧɚɦɢ ɚɜɬɨɦɚɬɢɤɢ, ɤɝɫ/ɦ2. 130-180 
 
Ƚɨɪɟɥɤɚ ȽȽɇ Ȼ-3,5; ɞɭɬɶɟɜɨɣ ɜɟɧɬɢɥɹɬɨɪ ɫɪɟɞɧɟɝɨ ɞɚɜɥɟɧɢɹ ȼȾ-2,7. 

Ʉɨɬɟɥɶɧɵɣ ɛɥɨɤ ɫɨɫɬɨɢɬ (ɫɦ. ɩɪɢɥɨɠɟɧɢɟ Ⱥ) ɢɡ ɤɨɪɩɭɫɚ (1), ɡɚɞɧɟɣ 
ɜɨɞɨɨɯɥɚɠɞɚɟɦɨɣ ɤɪɵɲɤɢ (2), ɨɛɲɢɜɤɢ (3), ɝɚɡɨɯɨɞɚ (5,6), ɤɥɚɩɚɧɚ ɜɡɪɵɜɧɨɝɨ ɫ 
ɷɤɪɚɧɨɦ (10,8), ɤɪɵɲɤɢ ɩɟɪɟɞɧɟɣ (8). ɋ ɮɪɨɧɬɚ ɤɨɬɥɚ ɤ ɮɥɚɧɰɭ (4) ɤɪɟɩɢɬɫɹ 
ɝɚɡɨɜɚɹ ɝɨɪɟɥɤɚ. 

ɉɪɨɞɭɤɬɵ ɫɝɨɪɚɧɢɹ, ɨɬɞɚɜ ɱɚɫɬɶ ɬɟɩɥɚ ɜ ɬɨɩɨɱɧɨɣ ɤɚɦɟɪɟ ɤɨɬɥɚ (ɫɦ. 
ɩɪɢɥɨɠɟɧɢɟ Ȼ)  ɩɨɜɨɪɚɱɢɜɚɸɬ ɜ ɡɚɞɧɟɣ ɤɪɵɲɤɟ, ɩɪɨɯɨɞɹɬ ɩɨ ɞɵɦɨɝɚɪɧɵɦ 
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ɬɪɭɛɚɦ ɤ ɮɪɨɧɬɭ ɤɨɬɥɚ ɜ ɩɟɪɟɞɧɸɸ ɤɪɵɲɤɭ, ɨɬɤɭɞɚ ɩɨ ɝɚɡɨɯɨɞɭ, 
ɪɚɫɩɨɥɨɠɟɧɧɨɦɭ ɧɚɞ ɧɚɪɭɠɧɨɣ ɨɛɟɱɚɣɤɨɣ, ɭɞɚɥɹɸɬɫɹ ɜ ɫɛɨɪɧɵɣ ɝɚɡɨɯɨɞ, 
ɫɨɟɞɢɧɟɧɧɵɣ ɫ ɛɨɪɨɜɨɦ ɤɨɬɟɥɶɧɨɣ. 

ȼɨɞɚ ( ɫɦ. ɉɪɢɥɨɠɟɧɢɟ ȼ) ɱɟɪɟɡ ɡɚɞɜɢɠɤɢ (5) ɩɨɫɬɭɩɚɟɬ ɜ ɦɟɠɬɪɭɛɧɨɟ 
ɩɪɨɫɬɪɚɧɫɬɜɨ ɤɨɬɥɚ, ɨɬɤɭɞɚ ɱɚɫɬɢɱɧɨ ɩɟɪɟɩɭɫɤɚɟɬɫɹ ɜ ɡɚɞɧɸɸ 
ɜɨɞɨɨɯɥɚɠɞɚɟɦɭɸ ɤɪɵɲɤɭ (2). ɇɚɝɪɟɬɚɹ ɜɨɞɚ ɱɟɪɟɡ ɜɵɯɨɞɧɨɣ ɩɚɬɪɭɛɨɤ, 
ɩɚɬɪɭɛɨɤ (6) ɢ ɡɚɞɜɢɠɤɢ (11) ɨɬɜɨɞɢɬɫɹ ɜ ɫɢɫɬɟɦɭ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ. 

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 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 
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 
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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.  

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. 

 
 7.2 Ƚɚɡɨɜɚя ɝɨɪɟɥɤɚ ȽȽɇ-Ȼ-3,5 
 
Ƚɨɪɟɥɤɚ ɫɨɫɬɨɢɬ ɢɡ ɨɝɧɟɜɨɝɨ, ɝɚɡɨɩɨɞɚɸɳɟɝɨ ɢ ɜɨɡɞɭɲɧɨɝɨ ɭɡɥɨɜ, 

ɦɟɯɚɧɢɡɦɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɦɨɳɧɨɫɬɢ ɢ ɚɜɬɨɦɚɬɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ . 
Ɉɝɧɟɜɨɣ ɭɡɟɥ ɫɨɞɟɪɠɢɬ ɨɫɧɨɜɧɭɸ  ɢ ɡɚɩɚɥɶɧɭɸ  ɝɨɪɟɥɤɢ. 
Ɉɫɧɨɜɧɚɹ ɝɨɪɟɥɤɚ ɤɪɟɩɢɬɶɫɹ ɤ ɮɥɚɧɰɭ ɩɚɬɪɭɛɤɚ ɤɨɬɥɚ. Ɂɚɩɚɥɶɧɚɹ ɝɨɪɟɥɤɚ 

ɢ ɞɪɭɝɢɟ ɷɥɟɦɟɧɬɵ ɨɝɧɟɜɨɝɨ ɭɡɥɚ ɫɦɨɧɬɢɪɨɜɚɧɵ ɧɚ ɩɨɜɨɪɨɬɧɨɣ ɤɨɧɫɨɥɢ , ɱɬɨ 
ɩɨɡɜɨɥɹɟɬ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɢɡɜɥɟɤɚɬɶ ɡɚɩɚɥɶɧɭɸ ɝɨɪɟɥɤɭ ɢɡ ɨɫɧɨɜɧɨɣ ɞɥɹ 
ɨɫɦɨɬɪɚ ɢ ɧɚɥɚɞɤɢ. 

 Ƚɚɡɨɩɨɞɚɸɳɢɣ ɭɡɟɥ ɫɨɞɟɪɠɢɬ ɜɯɨɞɧɨɣ  ɢ ɜɵɯɨɞɧɨɣ  ɝɚɡɨɜɵɟ ɤɪɚɧɵ, ɞɜɚ 
ɨɬɫɟɱɧɵɯ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɜɟɧɬɢɥɹ  ɩɨɞɚɱɢ ɝɚɡɚ ɧɚ ɨɫɧɨɜɧɭɸ ɝɨɪɟɥɤɭ, 
ɩɪɨɞɭɜɨɱɧɵɣ ɩɚɬɪɭɛɨɤ 6 ɦɟɠɞɭ ɧɢɦɢ ɫ ɨɬɫɟɱɧɵɦ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦ ɜɟɧɬɢɥɟɦ 
ɛɟɡɨɩɚɫɧɨɫɬɢ, ɨɬɫɟɱɧɨɣ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɣ ɜɟɧɬɢɥɶ  ɩɨɞɚɱɢ ɝɚɡɚ ɧɚ ɞɟɠɭɪɧɭɸ 
ɝɨɪɟɥɤɭ, ɪɟɡɢɧɨɬɤɚɧɟɜɵɣ ɪɭɤɚɜ  ɢ ɡɚɬɜɨɪ ɪɟɝɭɥɢɪɭɸɳɢɣ ɞɢɫɤɨɜɵɣ. 

Ⱦɥɹ ɤɨɧɬɪɨɥɹ ɩɪɢɫɨɟɞɢɧɢɬɟɥɶɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɚɡɚ ɧɚ ɝɚɡɨɩɪɨɜɨɞɟ 
ɭɫɬɚɧɨɜɥɟɧɵ ɩɨɤɚɡɵɜɚɸɳɢɣ ɦɚɧɨɦɟɬɪ  ɢ ɞɚɬɱɢɤ-ɪɟɥɟ ɞɚɜɥɟɧɢɹ. 

Ʉɨɧɬɪɨɥɶ ɞɚɜɥɟɧɢɹ ɝɚɡɚ ɧɚ ɜɯɨɞɟ ɝɨɪɟɥɤɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨɤɚɡɵɜɚɸɳɢɦ 
ɧɚɩɨɪɨɦɟɪɨɦ  ɢ ɞɚɬɱɢɤɨɦ-ɪɟɥɟ ɞɚɜɥɟɧɢɹ . 

Ʉɨɧɬɪɨɥɶ ɝɟɪɦɟɬɢɱɧɨɫɬɢ ɜɟɧɬɢɥɟɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɩɨɤɚɡɚɧɢɹɦ 
ɦɚɧɨɦɟɬɪɚ. 

ȼɨɡɞɭɲɧɵɣ ɭɡɟɥ ɫɨɞɟɪɠɢɬ ɜɨɡɞɭɲɧɭɸ ɡɚɫɥɨɧɤɭ ɢ ɜɟɧɬɢɥɹɬɨɪɧɵɣ 
ɚɝɪɟɝɚɬ. ȼ  ɤɨɪɩɭɫ ɜɟɧɬɢɥɹɬɨɪɧɨɝɨ ɚɝɪɟɝɚɬɚ ɜɦɨɧɬɢɪɨɜɚɧɨ ɫɦɨɬɪɨɜɨɟ ɨɤɧɨ ɞɥɹ 
ɧɚɛɥɸɞɟɧɢɹ ɡɚ ɮɚɤɟɥɚɦɢ ɝɨɪɟɥɤɢ ɢ ɮɨɬɨɞɚɬɱɢɤ. Ʉɪɨɦɟ ɬɨɝɨ , ɧɚ ɤɨɪɩɭɫɟ 
ɝɨɪɟɥɤɢ ɭɫɬɚɧɨɜɥɟɧ ɞɚɬɱɢɤ-ɪɟɥɟ ɧɚɩɨɪɚ ɜɨɡɞɭɯɚ, ɲɬɭɰɟɪ ɨɬɛɨɪɚ ɞɚɜɥɟɧɢɹ 
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ɜɨɡɞɭɯɚ ɞɥɹ ɜɢɡɭɚɥɶɧɨɝɨ ɤɨɧɬɪɨɥɹ ɧɚɩɨɪɨɦɟɪɨɦ, ɲɬɭɰɟɪ ɨɬɛɨɪɚ ɜɨɡɞɭɯɚ ɞɥɹ 
ɨɛɞɭɜɚ ɷɥɟɦɟɧɬɨɜ ɤɨɬɥɚ. 

 Ɇɟɯɚɧɢɡɦ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɦɨɳɧɨɫɬɢ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɷɥɟɤɬɪɨɩɪɢɜɨɞ, 
ɪɵɱɚɝ , ɬɨɥɤɚɬɟɥɶ  ɢ ɬɹɝɢ ɩɟɪɟɦɟɧɧɨɣ ɞɥɢɧɵ, ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɪɟɝɭɥɢɪɨɜɤɭ 
ɧɚɱɚɥɶɧɨɝɨ ɢ ɤɨɧɟɱɧɨɝɨ ɩɨɥɨɠɟɧɢɹ ɜɨɡɞɭɲɧɨɣ ɡɚɫɥɨɧɤɢ. 

 Ɋɟɝɭɥɢɪɨɜɤɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɪɚɳɟɧɢɟɦ ɜɢɧɬɚ ɜɢɥɤɢ ɩɪɢɜɨɞɚ ɢ 
ɢɡɦɟɧɟɧɢɟɦ ɞɥɢɧɵ ɬɹɝɢ. 

Ʉɨɪɨɛɤɚ ɤɥɟɦɦɧɚɹ ɢ ɜɵɫɨɤɨɜɨɥɶɬɧɵɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɪɚɫɩɨɥɨɠɟɧɵ ɧɚ 
ɩɨɜɨɪɨɬɧɨɣ ɤɨɧɫɨɥɢ ɢ ɫɨɟɞɢɧɟɧɵ ɫɨ ɫɬɨɣɤɨɣ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɜɨɞɚɦɢ. 

Ⱦɚɬɱɢɤɢ ɩɚɪɚɦɟɬɪɨɜ ɤɨɬɥɚ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɧɚ ɤɨɬɟɥ  ɜɯɨɞɹɬ ɜ ɫɨɫɬɚɜ 
ɝɨɪɟɥɤɢ. 

ɉɪɢɛɨɪɵ ɢ ɦɟɯɚɧɢɡɦɵ, ɜɯɨɞɹɳɢɟ ɜ ɫɨɫɬɚɜ ɚɜɬɨɦɚɬɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ , 
ɫɨɟɞɢɧɹɸɬɫɹ ɫɨ ɫɬɨɣɤɨɣ ɭɩɪɚɜɥɟɧɢɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɯɟɦɨɣ ɩɨɞɤɥɸɱɟɧɢɣ. 

ɉɪɢɧɰɢɩ ɪɚɛɨɬɵ ɝɚɡɨɜɨɣ ɝɨɪɟɥɤɢ ɨɫɧɨɜɚɧ ɧɚ ɨɛɪɚɡɨɜɚɧɢɢ ɮɚɤɟɥɚ 
ɨɫɧɨɜɧɨɣ ɝɨɪɟɥɤɢ ɢɡ  ɱɚɫɬɢɱɧɨ ɩɨɞɝɨɬɨɜɥɟɧɧɨɣ ɝɚɡɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ. 

ȼɨɡɞɭɯ ɨɬ ɜɟɧɬɢɥɹɬɨɪɚ, ɩɨɫɬɭɩɚɹ ɜ ɨɝɧɟɜɨɣ ɭɡɟɥ ɝɨɪɟɥɤɢ , ɪɚɡɞɟɥɹɟɬɫɹ ɧɚ 
ɞɜɚ ɩɨɬɨɤɚ. ɨɫɧɨɜɧɚɹ ɱɚɫɬɶ ɜɨɡɞɭɯɚ ɩɪɨɯɨɞɢɬ ɜ ɤɨɥɶɰɟɜɨɣ ɤɚɧɚɥ ɦɟɠɞɭ 
ɤɨɪɩɭɫɨɦ ɢ ɰɟɧɬɪɚɥɶɧɵɦ ɫɬɚɤɚɧɨɦ, ɤɭɞɚ ɱɟɪɟɡ ɨɬɜɟɪɫɬɢɹ ɩɨɫɬɭɩɚɟɬ ɨɫɧɨɜɧɨɣ 
ɩɨɬɨɤ ɬɨɩɥɢɜɧɨɝɨ ɝɚɡɚ. Ⱦɪɭɝɚɹ ɱɚɫɬɶ ɜɨɡɞɭɯɚ ɩɨɫɬɭɩɚɟɬ ɧɚ ɡɚɩɚɥɶɧɭɸ ɝɨɪɟɥɤɭ 
ɜɧɭɬɪɶ ɫɬɚɤɚɧɚ, ɢ ɫɬɟɤɚɟɬ ɱɟɪɟɡ ɨɬɜɟɪɫɬɢɹ ɩɟɪɮɨɪɚɰɢɢ ɞɢɫɤɚ ɢ ɨɬɜɟɪɫɬɢɹ ɜ 
ɛɨɤɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫɬɚɤɚɧɚ, ɨɛɪɚɡɭɹ ɩɨɩɟɪɟɱɧɵɟ ɜɨɡɞɭɲɧɵɟ ɫɬɪɭɢ ɜ ɩɨɬɨɤɟ 
ɝɚɡɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ. 

Ƚɚɡ ɧɚ ɡɚɩɚɥɶɧɭɸ ɝɨɪɟɥɤɭ ɩɨɞɚɟɬɫɹ ɩɨ ɰɟɧɬɪɚɥɶɧɨɣ ɬɪɭɛɟ ɱɟɪɟɡ ɨɬɜɟɪɫɬɢɹ 
ɜ ɟɟ ɡɚɝɥɭɲɟɧɧɨɦ ɬɨɪɰɟ. Ƚɚɡɨɜɵɟ ɨɬɜɟɪɫɬɢɹ  ɪɚɫɩɨɥɨɠɟɧɵ ɦɟɠɞɭ ɪɹɞɚɦɢ 
ɩɟɪɮɨɪɚɰɢɢ ɞɢɫɤɚ ɜ ɨɞɧɨɣ ɪɚɞɢɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ ɫ ɛɨɤɨɜɵɦɢ ɨɬɜɟɪɫɬɢɹɦɢ 
ɫɬɚɤɚɧɚ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ , ɝɚɡɨɜɵɟ ɫɬɪɭɢ ɡɚɩɚɥɶɧɨɣ ɝɪɟɥɤɢ ɪɚɡɜɢɜɚɸɬɫɹ ɜ ɡɨɧɟ 
ɪɟɰɢɪɤɭɥɹɰɢɢ ɡɚ ɩɟɪɮɨɪɢɪɨɜɚɧɧɵɦ ɞɢɫɤɨɦ ɢ ɡɚɬɟɦ ɜ ɡɨɧɟ ɪɟɰɢɪɤɭɥɹɰɢɢ ɡɚ 
ɩɨɩɟɪɟɱɧɵɦɢ ɜɨɡɞɭɲɧɵɦɢ ɫɬɪɭɹɦɢ. 

 ɉɪɢ ɩɨɞɠɢɝɚɧɢɢ ɨɬ ɢɫɤɪɵ ɫɜɟɱɢ ɡɚɠɢɝɚɧɢɹ ɡɚɩɚɥɶɧɚɹ ɝɨɪɟɥɤɚ ɨɛɪɚɡɭɟɬ 
ɭɫɬɨɣɱɢɜɵɣ ɜɟɟɪɨɨɛɪɚɡɧɵɣ ɮɚɤɟɥ ɫ ɪɚɡɜɢɬɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ, ɤɨɬɨɪɵɣ 
ɩɨɞɠɢɝɚɟɬ ɨɫɧɨɜɧɭɸ ɝɚɡɨɜɨɡɞɭɲɧɭɸ ɫɦɟɫɶ, ɩɪɨɯɨɞɹɳɭɸ ɦɟɠɞɭ ɰɟɧɬɪɚɥɶɧɵɦ 
ɫɬɚɤɚɧɨɦ ɢ ɜɧɭɬɪɟɧɧɟɣ ɨɛɟɱɚɣɤɨɣ ɤɨɪɩɭɫɚ. ɉɨɫɥɟ ɜɪɟɦɟɧɢ, ɡɚɞɚɧɧɨɝɨ 
ɧɚɫɬɪɨɣɤɨɣ ɛɥɨɤɚ, ɡɚɩɚɥɶɧɚɹ ɝɨɪɟɥɤɚ ɨɬɤɥɸɱɚɟɬɫɹ. 

 

7.3 Ɋɚɫɱɟɬ ȽɊɍ ɞɥя ɤɨɬɟɥɶɧɨɣ 
 

Ʉɨɥɢɱɟɫɬɜɨ ɪɟɡɟɪɜɭɚɪɨɜ ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɝɚɡɨɫɧɚɛɠɟɧɢɹ ɤɨɬɟɥɶɧɨɣ, 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɪɚɫɱɟɬɧɨɝɨ ɫɭɬɨɱɧɨɝɨ ɪɚɫɯɨɞɚ: 

 
Gɫɭɬ=G∙ρ, ɤɝ/ɱ 

 
(6.3) 

ɝɞɟ G – ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ, ɦ3/ɱ; 
ρ – ɩɥɨɬɧɨɫɬɶ ɝɚɡɚ ɜ ɩɟɪɟɫɱɟɬɟ ɫ ɩɪɢɪɨɞɧɨɝɨ ɧɚ ɫɠɢɠɟɧɧɵɣ, ɤɝ/ɦ3. 
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Gɫɭɬ=120∙2,126=205,1 ɤɝ/ɱ; 
 
Ʉɨɥɢɱɟɫɬɜɨ ɪɟɡɟɪɜɭɚɪɨɜ: 
 

N=
z∙G˔˖˕V˓ˈˊ∙ρˉ, ɲɬ. 

 

   (6.4) 

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

N=
ଵ଴∙ଶ଴ହ,ଵହ∙ହ଼଻,ଶହ=1ɲɬ. 

 
ɉɨ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɤɨɬɟɥɶɧɨɣ ɜɵɛɢɪɚɟɦ ɬɢɩ ɢɫɩɚɪɢɬɟɥɹ - 

ɡɦɟɟɜɢɤɨɜɵɣ, ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 100 ɤɝ/ɱ, ɬɨɝɞɚ: 
 
Nu=205,1/100=2. 

 
 

Ʉ ɭɫɬɚɧɨɜɤɟ ɩɪɢɧɢɦɚɟɦ 2 ɡɦɟɟɜɢɤɨɜɵɯ ɢɫɩɚɪɢɬɟɥɹ.  
 

7.4  ɉɪɢɧɰɢɩ ɞɟɣɫɬɜɢя ɡɦɟɟɜɢɤɨɜɨɝɨ ɢɫɩɚɪɢɬɟɥя 
 

Ɂɦɟɟɜɢɤɨɜɵɣ ɢɫɩɚɪɢɬɟɥɶ ɫɠɢɠɟɧɧɨɝɨ ɝɚɡɚ ɫ ɪɚɫɱɟɬɧɨɣ ɢɫɩɚɪɢɬɟɥɶɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɶɸ 100 ɤɝ/ɱ ɢ ɬɟɦɩɟɪɚɬɭɪɨɣ ɬɟɩɥɨɧɨɫɢɬɟɥɹ 80°ɋ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 
ɰɢɥɢɧɞɪɢɱɟɫɤɢɣ ɜɟɪɬɢɤɚɥɶɧɵɣ ɫɨɫɭɞ, ɜɧɭɬɪɢ ɤɨɬɨɪɨɝɨ ɜɦɨɧɬɢɪɨɜɚɧɵ ɡɦɟɟɜɢɤ 
ɢɡ ɬɪɭɛ ɞɢɚɦɟɬɪɨɦ 27x3 ɦɦ ɢ ɩɨɩɥɚɜɨɤ ɫ ɜɵɯɨɞɧɵɦ ɤɥɚɩɚɧɨɦ. ȼ ɞɧɢɳɟ ɢɦɟɟɬɫɹ 
ɬɪɭɛɤɚ ɫ ɧɚɤɢɞɧɨɣ ɝɚɣɤɨɣ ɞɥɹ ɜɯɨɞɚ ɫɠɢɠɟɧɧɵɯ ɝɚɡɨɜ. Ʉɪɵɲɤɚ ɤɪɟɩɢɬɫɹ ɤ 
ɤɨɪɩɭɫɭ ɫ ɩɨɦɨɳɶɸ ɮɥɚɧɰɚ ɢ ɫɧɚɛɠɟɧɚ ɤɥɚɩɚɧɨɦ ɞɥɹ ɜɵɯɨɞɚ ɩɚɪɨɜ ɫɠɢɠɟɧɧɵɯ 
ɝɚɡɨɜ ɢ ɩɥɚɜɤɢɦ ɩɪɟɞɨɯɪɚɧɢɬɟɥɟɦ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɜɡɪɵɜɚ ɢɫɩɚɪɢɬɟɥɹ ɜ 
ɫɥɭɱɚɟ ɩɨɠɚɪɚ. ɋɠɢɠɟɧɧɵɣ ɝɚɡ ɢɡ ɩɨɞɡɟɦɧɨɝɨ ɪɟɡɟɪɜɭɚɪɚ ɩɨɫɬɭɩɚɟɬ ɜ 
ɢɫɩɚɪɢɬɟɥɶ ɫɠɢɠɟɧɧɨɝɨ ɝɚɡɚ ɱɟɪɟɡ ɧɢɠɧɢɣ ɜɯɨɞɧɨɣ ɩɚɬɪɭɛɨɤ, ɡɚɩɨɥɧɹɹ ɤɨɪɩɭɫ. 
Ɉɬ ɫɨɩɪɢɤɨɫɧɨɜɟɧɢɹ ɫɨ ɡɦɟɟɜɢɤɨɦ, ɩɨ ɤɨɬɨɪɨɦɭ ɰɢɪɤɭɥɢɪɭɟɬ ɝɨɪɹɱɚɹ ɜɨɞɚ 
ɬɟɦɩɟɪɚɬɭɪɨɣ 80℃, ɫɠɢɠɟɧɧɵɣ ɝɚɡ ɢɧɬɟɧɫɢɜɧɨ ɢɫɩɚɪɹɟɬɫɹ, ɢ ɟɝɨ ɩɚɪɵ ɱɟɪɟɡ 
ɜɵɯɨɞɧɨɣ ɩɚɬɪɭɛɨɤ ɩɨɫɬɭɩɚɸɬ ɤ ɩɨɬɪɟɛɢɬɟɥɸ. ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ ɪɚɫɯɨɞɚ ɝɚɡɚ 
ɞɚɜɥɟɧɢɟ ɟɝɨ ɩɚɪɨɜ  ɩɨɜɵɫɢɬɫɹ, ɝɚɡ ɡɚɩɨɥɧɢɬ ɛɨɥɶɲɟɟ ɱɢɫɥɨ ɜɢɬɤɨɜ ɡɦɟɟɜɢɤɚ, ɢ 
ɟɝɨ ɢɫɩɚɪɟɧɢɟ ɛɭɞɟɬ ɩɪɨɢɫɯɨɞɢɬɶ ɛɨɥɟɟ ɢɧɬɟɧɫɢɜɧɨ - ɢɫɩɚɪɢɬɟɥɶɧɚɹ, 
ɫɩɨɫɨɛɧɨɫɬɶ ɢɫɩɚɪɢɬɟɥɹ ɝɚɡɚ ɜɨɡɪɚɫɬɟɬ. ȼ ɫɥɭɱɚɟ ɪɟɡɤɨɝɨ ɭɜɟɥɢɱɟɧɢɹ ɪɚɫɯɨɞɚ  
ɝɚɡɚ ɫɠɢɠɟɧɧɵɣ ɝɚɡ, ɩɪɨɞɨɥɠɚɹ ɡɚɩɨɥɧɹɬɶ ɢɫɩɚɪɢɬɟɥɶ, ɩɨɞɧɢɦɚɟɬ ɩɨɩɥɚɜɨɤ, 
ɤɨɬɨɪɵɣ ɡɚɤɪɨɟɬ ɤɥɚɩɚɧ ɜɵɯɨɞɧɨɝɨ ɩɚɬɪɭɛɤɚ ɢ ɩɪɟɞɨɯɪɚɧɢɬ ɫɢɫɬɟɦɭ ɨɬ 
ɡɚɩɨɥɧɟɧɢɹ ɟɟ ɠɢɞɤɨɣ ɮɚɡɨɣ. 
    

8. Ɇɨɧɬɚɠ ɩɨɞɡɟɦɧɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ 
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8.1 ɉɨɞɝɨɬɨɜɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ 
 

Ⱦɨ ɧɚɱɚɥɚ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɩɨɞɪɹɞɧɚɹ ɨɪɝɚɧɢɡɚɰɢɹ ɞɨɥɠɧɚ 
ɜɵɩɨɥɧɢɬɶ ɪɚɛɨɬɵ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɨɥɨɫɵ (ɩɨɥɨɫɵ ɨɬɜɨɞɚ ɡɟɦɥɢ), 
ɜɤɥɸɱɚɸɳɢɟ: 

- ɪɚɫɱɢɫɬɤɭ ɩɨɥɨɫɵ ɨɬɜɨɞɚ ɬɪɭɛɨɩɪɨɜɨɞɚ ɨɬ ɥɟɫɚ, ɤɭɫɬɚɪɧɢɤɚ, ɜɚɥɭɧɨɜ, 
ɫɧɟɝɚ; 

- ɭɞɚɥɟɧɢɟ ɧɚ ɤɨɫɨɝɨɪɚɯ ɧɚɜɢɫɲɢɯ ɫɤɚɥ, ɤɚɦɧɟɣ, ɞɟɪɟɜɶɟɜ, ɭɝɪɨɠɚɸɳɢɯ 
ɩɚɞɟɧɢɟɦ ɧɚ ɫɬɪɨɢɬɟɥɶɧɭɸ ɩɨɥɨɫɭ; 

- ɫɪɟɡɤɭ ɤɪɭɬɵɯ ɩɪɨɞɨɥɶɧɵɯ ɭɤɥɨɧɨɜ; 
- ɪɚɡɪɚɛɨɬɤɭ ɩɨɥɨɤ ɧɚ ɤɨɫɨɝɨɪɚɯ; 
- ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɩɪɨɬɢɜɨɨɩɨɥɡɧɟɜɵɯ ɦɟɪɨɩɪɢɹɬɢɣ; 
- ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɫɬɚɛɢɥɢɡɚɰɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɦɟɪɡɥɵɯ 

ɝɪɭɧɬɨɜ; 
- ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɦɢɧɢɦɢɡɚɰɢɢ ɩɪɨɦɟɪɡɚɧɢɹ ɝɪɭɧɬɚ ɧɚ 

ɫɭɯɢɯ ɭɱɚɫɬɤɚɯ; 
- ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɩɪɨɦɟɪɡɚɧɢɸ ɝɪɭɧɬɚ ɧɚ ɡɚɛɨɥɨɱɟɧɧɵɯ 

ɭɱɚɫɬɤɚɯ; 
- ɫɨɨɪɭɠɟɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɟɡɞɨɜ ɞɥɹ ɩɪɨɯɨɞɚ ɫɬɪɨɢɬɟɥɶɧɵɯ 

ɛɪɢɝɚɞ; 
- ɭɫɬɪɨɣɫɬɜɨ ɜɨɞɨɩɪɨɩɭɫɤɧɵɯ, ɜɨɞɨɨɬɜɨɞɧɵɯ ɢ ɨɫɭɲɢɬɟɥɶɧɵɯ 

ɫɨɨɪɭɠɟɧɢɣ; 
- ɭɫɬɪɨɣɫɬɜɨ ɦɨɧɬɚɠɧɵɯ ɩɥɨɳɚɞɨɤ ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ; 
- ɜɵɩɨɥɧɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɡɚɳɢɬɟ ɩɨɞɡɟɦɧɵɯ ɫɨɨɪɭɠɟɧɢɣ, 

ɩɟɪɟɫɟɤɚɟɦɵɯ ɫɬɪɨɹɳɢɦɫɹ ɬɪɭɛɨɩɪɨɜɨɞɨɦ; 
- ɜɟɪɬɢɤɚɥɶɧɭɸ ɩɥɚɧɢɪɨɜɤɭ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɨɥɨɫɵ; 
- ɫɧɹɬɢɟ ɩɥɨɞɨɪɨɞɧɨɝɨ ɫɥɨɹ ɩɨɱɜɵ ɧɚ ɭɱɚɫɬɤɚɯ ɪɟɤɭɥɶɬɢɜɚɰɢɢ ɢ ɟɝɨ 

ɩɟɪɟɦɟɳɟɧɢɟ ɞɥɹ ɜɪɟɦɟɧɧɨɝɨ ɯɪɚɧɟɧɢɹ. 
Ƚɟɨɞɟɡɢɱɟɫɤɭɸ ɪɚɡɛɢɜɨɱɧɭɸ ɨɫɧɨɜɭ ɫɥɟɞɭɟɬ ɫɨɡɞɚɜɚɬɶ ɫ ɭɱɟɬɨɦ 

ɨɛɟɫɩɟɱɟɧɢɹ ɢɯ ɫɨɯɪɚɧɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɜ ɭɫɥɨɜɢɹɯ ɧɚɥɢɱɢɹ ɦɨɪɨɡɧɨɝɨ 
ɩɭɱɟɧɢɹ, ɩɪɨɫɚɞɨɤ, ɬɟɪɦɨɤɚɪɫɬɚ, ɨɛɜɨɞɧɟɧɢɹ, ɨɩɨɥɡɧɹ, ɷɪɨɡɢɢ ɢ ɞɪɭɝɢɯ 
ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ. 

Ⱦɥɹ ɡɚɤɪɟɩɥɟɧɢɹ ɬɪɚɫɫɵ ɝɚɡɨɩɪɨɜɨɞɚ ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɬɚɧɞɚɪɬɧɵɟ ɡɧɚɤɢ 
(ɞɟɪɟɜɹɧɧɵɟ ɫɬɨɥɛɢɤɢ, ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɬɪɭɛɤɢ ɢɥɢ ɭɝɨɥɶɧɢɤɢ). 

Ɂɧɚɤɢ ɦɚɪɤɢɪɭɸɬɫɹ ɦɚɫɥɹɧɨɣ ɤɪɚɫɤɨɣ ɢ ɭɤɚɡɵɜɚɸɬ: 
- ɫɨɤɪɚɳɟɧɧɨɟ ɧɚɡɜɚɧɢɟ ɩɪɨɟɤɬɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ; 
- ɭɫɥɨɜɧɨɟ ɧɚɡɜɚɧɢɟ ɬɪɭɛɨɩɪɨɜɨɞɚ; 
- ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɡɧɚɤɚ; 
- ɡɧɚɱɟɧɢɟ ɢ ɧɚɩɪɚɜɥɟɧɢɟ ɭɝɥɚ ɩɨɜɨɪɨɬɚ ɬɪɚɫɫɵ. 
ɉɪɢɧɹɬɵɟ ɩɨɞɪɹɞɱɢɤɨɦ ɡɧɚɤɢ ɝɟɨɞɟɡɢɱɟɫɤɨɣ ɪɚɡɛɢɜɨɱɧɨɣ ɨɫɧɨɜɵ ɜ 

ɩɪɨɰɟɫɫɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɞɨɥɠɧɵ ɫɨɯɪɚɧɹɬɶɫɹ ɢ ɩɪɨɜɟɪɹɬɶɫɹ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨ ɜ 
ɜɟɫɟɧɧɢɣ ɢ ɨɫɟɧɧɟ-ɡɢɦɧɢɣ ɩɟɪɢɨɞɵ. 
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8.2.  Ƚɟɨɞɟɡɢɱɟɫɤɢɟ ɪɚɛɨɬɵ 
 

ɉɟɪɟɞ ɧɚɱɚɥɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɜ ɩɪɨɰɟɫɫɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɨɞɪɹɞɱɢɤ 
ɞɨɥɠɟɧ ɜɵɩɨɥɧɢɬɶ ɝɟɨɞɟɡɢɱɟɫɤɢɟ ɪɚɛɨɬɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ [12], 
[13] ɢ ɧɚɫɬɨɹɳɟɝɨ ɫɬɚɧɞɚɪɬɚ. 

ȼ ɫɨɫɬɚɜ ɝɟɨɞɟɡɢɱɟɫɤɢɯ ɪɚɛɨɬ, ɜɵɩɨɥɧɹɟɦɵɯ ɩɨɞɪɹɞɱɢɤɨɦ ɩɟɪɟɞ ɧɚɱɚɥɨɦ 
ɪɚɛɨɬ, ɜɯɨɞɹɬ: 

- ɩɪɨɢɡɜɨɞɫɬɜɨ ɤɨɧɬɪɨɥɹ ɝɟɨɞɟɡɢɱɟɫɤɨɣ ɪɚɡɛɢɜɨɱɧɨɣ ɨɫɧɨɜɵ ɫ ɬɨɱɧɨɫɬɶɸ 
ɥɢɧɟɣɧɵɯ ɢɡɦɟɪɟɧɢɣ ɧɟ ɦɟɧɟɟ 1/500 ɭɝɥɨɜɵɯ 2 ɦɢɧ ɢ ɧɢɜɟɥɢɪɨɜɚɧɢɹ ɦɟɠɞɭ 
ɪɟɩɟɪɚɦɢ ɫ ɬɨɱɧɨɫɬɶɸ 50ɦɦ ɧɚ 1ɤɦ ɬɪɚɫɫɵ; 

- ɭɫɬɚɧɨɜɤɚ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɡɧɚɤɨɜ ɩɨ ɨɫɢ ɬɪɚɫɫɵ ɢ ɩɨ ɝɪɚɧɢɰɚɦ 
ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɨɥɨɫɵ; 

- ɜɵɧɨɫ ɜ ɧɚɬɭɪɭ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɤɪɢɜɵɯ ɭɩɪɭɝɨɝɨ ɢɡɝɢɛɚ ɱɟɪɟɡ 10ɦ ɢ 
ɤɪɢɜɵɯ ɢɡ ɨɬɜɨɞɨɜ ɱɟɪɟɡ 2ɦ; 

- ɭɫɬɚɧɨɜɤɚ ɩɢɤɟɬɧɵɯ ɡɧɚɤɨɜ ɩɨ ɜɫɟɣ ɬɪɚɫɫɟ ɱɟɪɟɡ ɤɚɠɞɵɟ 100ɦ ɢ ɜ 
ɯɚɪɚɤɬɟɪɧɵɯ ɬɨɱɤɚɯ (ɧɚɱɚɥɨ, ɫɟɪɟɞɢɧɚ ɢ ɤɨɧɟɰ ɤɪɢɜɨɣ; ɧɚɱɚɥɨ ɢ ɤɨɧɟɰ ɩɟɪɟɯɨɞɚ 
ɱɟɪɟɡ ɟɫɬɟɫɬɜɟɧɧɵɟ ɢ ɢɫɤɭɫɫɬɜɟɧɧɵɟ ɩɪɟɝɪɚɞɵ ɢ ɞɪ.). 

Ɂɧɚɤɢ ɞɨɥɠɧɵ ɭɫɬɚɧɚɜɥɢɜɚɬɶɫɹ ɜɧɟ ɡɨɧɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɬɪɨɢɬɟɥɶɧɨ-
ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɫ ɰɟɥɶɸ ɢɫɤɥɸɱɟɧɢɹ ɢɯ ɩɨɜɪɟɠɞɟɧɢɹ. 

ɉɪɢ ɧɚɞɡɟɦɧɨɣ ɩɪɨɤɥɚɞɤɟ ɬɪɭɛɨɩɪɨɜɨɞɚ ɞɨɥɠɧɚ ɛɵɬɶ ɜɵɩɨɥɧɟɧɚ 
ɝɟɨɞɟɡɢɱɟɫɤɚɹ ɪɚɡɛɢɜɤɚ ɫɜɚɣɧɨɝɨ ɩɨɥɹ ɩɨɞ ɭɫɬɚɧɨɜɤɭ ɨɩɨɪ ɬɪɭɛɨɩɪɨɜɨɞɚ. 

ȼɵɩɨɥɧɟɧɢɟ ɝɟɨɞɟɡɢɱɟɫɤɢɯ ɪɚɛɨɬ ɞɨɥɠɧɨ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɫ ɭɱɟɬɨɦ 
ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. ɇɟ ɞɨɩɭɫɤɚɟɬɫɹ ɩɪɨɢɡɜɨɞɢɬɶ ɫɪɟɡɤɭ ɝɪɭɧɬɚ ɜ ɰɟɥɹɯ 
ɭɩɪɨɳɟɧɢɹ ɫɯɟɦɵ ɩɪɹɦɨɝɨ ɜɢɡɢɪɨɜɚɧɢɹ, ɜɵɪɭɛɚɬɶ ɥɟɫ ɢ ɤɭɫɬɚɪɧɢɤ ɜɧɟ ɩɨɥɨɫɵ 
ɨɬɜɨɞɚ ɡɟɦɥɢ, ɭɫɬɪɚɢɜɚɬɶ ɧɟɩɪɟɞɭɫɦɨɬɪɟɧɧɵɟ ɩɪɨɟɤɬɨɦ ɨɬɫɵɩɤɢ ɢ ɞɪ. 

ȼ ɭɫɥɨɜɢɹɯ ɆɆȽ ɞɨɩɭɫɤɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɚɧɢɹ ɩɨɞ 
ɜɪɟɦɟɧɧɵɟ ɡɧɚɤɢ ɛɟɬɨɧɧɵɟ ɬɭɦɛɵ, ɞɟɪɟɜɹɧɧɵɟ ɪɚɦɵ ɜ ɜɢɞɟ ɬɪɟɧɨɝ ɢ ɞɪɭɝɢɟ 
ɥɟɝɤɨ ɦɨɧɬɢɪɭɟɦɵɟ ɢ ɞɟɦɨɧɬɢɪɭɟɦɵɟ ɭɫɬɪɨɣɫɬɜɚ, ɧɟ ɩɪɢɱɢɧɹɸɳɢɟ 
ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɜɪɟɞɚ. 

ȼ ɦɟɫɬɚɯ ɪɚɫɩɨɥɨɠɟɧɢɹ ɩɨ ɬɪɚɫɫɟ ɫɥɨɠɧɵɯ ɩɟɪɟɯɨɞɨɜ (ɪɟɤɢ, ɞɨɪɨɝɢ, 
ɨɜɪɚɝɢ ɢ ɬ.ɩ.) ɝɟɨɞɟɡɢɱɟɫɤɢɟ ɡɧɚɤɢ ɞɨɥɠɧɵ ɭɫɬɚɧɚɜɥɢɜɚɬɶɫɹ ɫ ɨɛɟɫɩɟɱɟɧɢɟɦ 
ɧɟɨɛɯɨɞɢɦɨɣ ɧɚɞɟɠɧɨɫɬɢ, ɩɨɝɪɭɠɟɧɢɟ ɨɩɨɪɧɨɝɨ ɡɧɚɤɚ ɜ ɝɪɭɧɬ ɡɞɟɫɶ ɞɨɥɠɧɨ 
ɫɨɫɬɚɜɥɹɬɶ ɨɬ 3 ɞɨ 4ɦ. 

ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɝɟɨɞɟɡɢɱɟɫɤɢɯ ɪɚɛɨɬ ɞɥɹ ɧɚɞɡɟɦɧɨɣ ɩɪɨɤɥɚɞɤɢ 
ɝɚɡɨɩɪɨɜɨɞɚ ɫɥɟɞɭɟɬ ɫɨɛɥɸɞɚɬɶ ɫɥɟɞɭɸɳɢɟ ɩɪɚɜɢɥɚ: 

- ɞɨ ɧɚɱɚɥɚ ɪɚɡɛɢɜɤɢ ɬɨɱɟɤ ɭɫɬɚɧɨɜɤɢ ɫɜɚɣɧɵɯ ɨɩɨɪ ɧɟɨɛɯɨɞɢɦɨ 
ɫɩɥɚɧɢɪɨɜɚɬɶ (ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ) ɩɥɨɳɚɞɤɭ ɩɨɞ ɭɫɬɚɧɨɜɤɭ ɛɭɪɨɜɨɝɨ ɢ 
ɫɜɚɟɛɨɣɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ; 

- ɪɚɛɨɬɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɜɵɧɨɫɨɦ ɧɚ ɦɟɫɬɧɨɫɬɶ ɩɪɨɟɤɬɧɵɯ ɬɨɱɟɤ ɩɨɞ 
ɛɭɪɟɧɢɟ ɫɤɜɚɠɢɧ ɞɥɹ ɫɜɚɣ, ɫɥɟɞɭɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶ, ɩɨɥɶɡɭɹɫɶ 
ɫɬɚɧɞɚɪɬɢɡɢɪɨɜɚɧɧɵɦɢ ɝɟɨɞɟɡɢɱɟɫɤɢɦɢ ɩɪɢɟɦɚɦɢ; 

- ɜɵɧɟɫɟɧɧɵɟ ɬɨɱɤɢ ɡɚɤɪɟɩɥɹɸɬ ɦɟɬɚɥɥɢɱɟɫɤɢɦɢ ɲɬɵɪɹɦɢ ɞɢɚɦɟɬɪɨɦ ɨɬ 
10 ɞɨ 15ɦɦ ɢɥɢ ɞɟɪɟɜɹɧɧɵɦɢ ɤɨɥɶɹɦɢ ɫɟɱɟɧɢɟɦ 2×2ɫɦ ɢ ɞɥɢɧɨɣ ɨɬ 20 ɞɨ 25ɫɦ; 



41 
 

- ɨɩɪɟɞɟɥɟɧɢɟ ɪɚɡɛɢɜɨɱɧɵɯ ɬɨɱɟɤ ɩɨɞ ɫɜɚɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɜɚɠɞɵ: ɫɧɚɱɚɥɚ 
ɜ ɫɨɫɬɚɜɟ ɪɚɛɨɬ ɩɨ ɪɚɡɛɢɜɤɟ ɨɫɟɣ, ɚ ɡɚɬɟɦ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɟɪɟɞ ɧɚɱɚɥɨɦ 
ɛɭɪɟɧɢɹ - ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɪɚɜɢɥɶɧɨɣ ɰɟɧɬɪɨɜɤɢ ɛɭɪɨɜɨɝɨ ɫɬɚɧɤɚ; 

- ɨɬɤɥɨɧɟɧɢɟ ɪɚɡɛɢɜɨɱɧɵɯ ɬɨɱɟɤ ɩɨɞ ɫɜɚɢ ɧɟ ɞɨɥɠɧɨ ɨɬɥɢɱɚɬɶɫɹ ɨɬ 
ɩɪɨɟɤɬɧɵɯ ɛɨɥɟɟ ɱɟɦ ɧɚ 2ɫɦ; 

- ɜɫɟ ɤɨɥɶɹ, ɲɬɵɪɢ, ɤɨɬɨɪɵɟ ɭɫɬɚɧɨɜɥɟɧɵ ɜ ɡɟɦɥɟ ɜ ɩɪɨɰɟɫɫɟ ɜɵɩɨɥɧɟɧɢɹ 
ɪɚɡɛɢɜɨɱɧɵɯ ɪɚɛɨɬ, ɞɨɥɠɧɵ ɫɨɯɪɚɧɹɬɶɫɹ ɜɩɥɨɬɶ ɞɨ ɡɚɜɟɪɲɟɧɢɹ ɪɚɛɨɬ ɩɨ 
ɛɭɪɟɧɢɸ ɢ ɭɫɬɚɧɨɜɤɟ ɫɜɚɣ. Эɬɨ ɠɟ ɬɪɟɛɨɜɚɧɢɟ ɨɬɧɨɫɢɬɫɹ ɢ ɤ ɡɧɚɤɚɦ "ɨɛɧɨɫɤɢ" 
(ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɫɨɯɪɚɧɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɜɨɫɫɬɚɧɨɜɢɬɶ 
ɫɨɡɞɚɧɧɭɸ "ɫɟɬɤɭ"); 

- ɜɫɟ ɮɚɤɬɢɱɟɫɤɢ ɪɟɚɥɢɡɨɜɚɧɧɵɟ ɫɯɟɦɵ ɡɚɦɟɪɨɜ (ɜɤɥɸɱɚɹ ɪɚɫɩɨɥɨɠɟɧɢɟ 
ɨɫɟɣ, ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɬɨɱɟɤ, ɫɜɟɞɟɧɢɹ ɨ ɦɟɬɨɞɚɯ ɢɡɦɟɪɟɧɢɣ ɢ ɬ.ɞ.) ɞɨɥɠɧɵ 
ɡɚɧɨɫɢɬɶɫɹ ɜ ɝɟɨɞɟɡɢɱɟɫɤɢɣ ɠɭɪɧɚɥ, ɜ ɤɨɬɨɪɨɦ ɚɞɪɟɫɧɨ, ɫ ɭɤɚɡɚɧɢɟɦ ɧɨɦɟɪɚ 
ɫɤɜɚɠɢɧɵ, ɫɥɟɞɭɟɬ ɮɢɤɫɢɪɨɜɚɬɶ ɜɫɟ ɜɵɹɜɥɟɧɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ ɨɛɫɥɟɞɭɟɦɵɯ 
ɩɥɨɳɚɞɨɤ (ɧɚɥɢɱɢɟ ɜ ɫɬɜɨɪɟ ɜɚɥɭɧɨɜ, ɩɧɟɣ, ɪɨɞɧɢɤɨɜ ɢ ɬ.ɩ.). 

Ɋɟɡɭɥɶɬɚɬɵ ɝɟɨɞɟɡɢɱɟɫɤɨɣ ɩɪɨɜɟɪɤɢ ɩɪɢ ɨɩɟɪɚɰɢɨɧɧɨɦ ɤɨɧɬɪɨɥɟ ɜɢɞɨɜ 
ɪɚɛɨɬ ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɩɢɫɚɧɵ ɜ ɨɛɳɢɣ ɠɭɪɧɚɥ ɪɚɛɨɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ [14] (ɮɨɪɦɚ 
1.5). 

 ɉɨɫɥɟ ɩɪɢɟɦɤɢ ɪɚɛɨɬ ɨɞɢɧ ɷɤɡɟɦɩɥɹɪ ɦɚɬɟɪɢɚɥɨɜ ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ 
ɫɴɟɦɤɢ ɩɟɪɟɞɚɟɬɫɹ ɷɤɫɩɥɭɚɬɢɪɭɸɳɟɣ ɨɪɝɚɧɢɡɚɰɢɢ ɜ ɷɥɟɤɬɪɨɧɧɨɦ ɜɢɞɟ ɢ ɧɚ 
ɛɭɦɚɠɧɨɦ ɧɨɫɢɬɟɥɟ. 

 

8.3 Ɂɟɦɥяɧɵɟ ɪɚɛɨɬɵ 
 

Ɋɟɝɚɡɢɮɢɤɚɰɢɹ ɝɚɡɨɩɪɨɜɨɞɨɜ ɞɨɥɠɧɚ ɛɵɬɶ ɩɪɨɥɨɠɟɧɚ ɧɚ ɝɥɭɛɢɧɟ ɨɬ 1 ɞɨ 
1,3 ɦɟɬɪɨɜ. ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɫɢɫɬɟɦ ɝɚɡɨɫɧɚɛɠɟɧɢɹ ɫ ɢɫɩɚɪɢɬɟɥɹɦɢ ɢɥɢ 
ɪɟɝɚɡɢɮɢɤɚɬɨɪɚɦɢ, ɩɨɞɡɟɦɧɵɟ ɝɚɡɨɩɪɨɜɨɞɵ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ ɦɨɠɧɨ 
ɩɪɨɤɥɚɞɵɜɚɬɶ ɜ ɡɨɧɟ ɩɪɨɦɟɪɡɚɧɢɹ ɧɚ ɝɥɭɛɢɧɟ ɧɟ ɦɟɧɟɟ 1 ɦɟɬɪɚ. ɉɪɢ ɷɬɨɦ ɜ 
ɫɦɟɫɢ ɩɨɫɬɚɜɥɹɟɦɨɝɨ ɝɚɡɚ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 25-30 ɩɪɨɰɟɧɬɨɜ ɩɪɨɩɚɧɚ. 

Ɂɟɦɥɹɧɵɟ ɪɚɛɨɬɵ ɩɪɢ ɫɨɨɪɭɠɟɧɢɢ ɝɚɡɨɩɪɨɜɨɞɨɜ ɞɨɥɠɧɵ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɩɪɨɟɤɬɚ. 

ɇɚ ɭɱɚɫɬɤɚɯ, ɩɨɞɥɟɠɚɳɢɯ ɪɟɤɭɥɶɬɢɜɚɰɢɢ, ɞɨ ɧɚɱɚɥɚ ɪɚɡɪɚɛɨɬɤɢ ɬɪɚɧɲɟɢ 
ɢ ɤɨɬɥɨɜɚɧɚ ɞɨɥɠɟɧ ɛɵɬɶ ɫɧɹɬ ɩɥɨɞɨɪɨɞɧɵɣ ɫɥɨɣ ɩɨɱɜɵ ɧɚ ɝɥɭɛɢɧɭ, ɭɤɚɡɚɧɧɭɸ 
ɜ ɩɪɨɟɤɬɟ, ɢ ɭɥɨɠɟɧ ɜ ɨɬɞɟɥɶɧɵɣ ɨɬɜɚɥ. ɇɟ ɞɨɩɭɫɤɚɟɬɫɹ ɫɦɟɲɢɜɚɧɢɟ ɨɬɜɚɥɚ 
ɩɥɨɞɨɪɨɞɧɨɝɨ ɫɥɨɹ ɩɨɱɜɵ ɢ ɦɢɧɟɪɚɥɶɧɨɝɨ ɝɪɭɧɬɚ. 

ɉɪɨɢɡɜɨɞɫɬɜɨ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ ɜ ɨɯɪɚɧɧɵɯ ɡɨɧɚɯ ɞɟɣɫɬɜɭɸɳɢɯ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɤɚɛɟɥɟɣ ɜɵɫɨɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɢ ɞɪɭɝɢɯ ɤɨɦɦɭɧɢɤɚɰɢɣ ɫɥɟɞɭɟɬ 
ɨɫɭɳɟɫɬɜɥɹɬɶ ɩɨ ɧɚɪɹɞɭ-ɞɨɩɭɫɤɭ, ɜɵɞɚɜɚɟɦɨɦɭ ɨɪɝɚɧɢɡɚɰɢɟɣ, 
ɷɤɫɩɥɭɚɬɢɪɭɸɳɟɣ ɷɬɢ ɤɨɦɦɭɧɢɤɚɰɢɢ. 

ɇɚ ɨɛɪɚɛɚɬɵɜɚɟɦɵɯ ɡɟɦɥɹɯ ɫɪɨɤɢ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ ɢ ɩɨɪɹɞɨɤ 
ɩɪɨɜɟɞɟɧɢɹ ɪɟɤɭɥɶɬɢɜɚɰɢɨɧɧɵɯ ɪɚɛɨɬ ɞɨɥɠɧɵ ɛɵɬɶ ɫɨɝɥɚɫɨɜɚɧɵ ɫ 
ɡɟɦɥɟɩɨɥɶɡɨɜɚɬɟɥɟɦ. 



42 
 

Ɋɚɡɪɚɛɨɬɤɚ ɬɪɚɧɲɟɣ ɜ ɡɚɞɟɥ ɞɨɩɭɫɤɚɟɬɫɹ ɬɨɥɶɤɨ ɜ ɭɫɬɨɣɱɢɜɵɯ ɝɪɭɧɬɚɯ 
ɩɪɢ ɧɢɡɤɨɦ ɝɨɪɢɡɨɧɬɟ ɝɪɭɧɬɨɜɵɯ ɜɨɞ ɢ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɫɟɡɨɧɚ ɡɚɬɹɠɧɵɯ ɞɨɠɞɟɣ 
ɢ ɫɧɟɝɨɩɚɞɨɜ. 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢ ɧɟɨɛɯɨɞɢɦɵɣ ɪɚɡɪɵɜ ɦɟɠɞɭ ɪɚɡɪɚɛɨɬɤɨɣ ɬɪɚɧɲɟɢ ɢ 
ɭɤɥɚɞɤɨɣ ɞɨɥɠɟɧ ɛɵɬɶ ɭɤɚɡɚɧ ɜ ɩɪɨɟɤɬɟ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ. 

Ɋɵɯɥɟɧɢɟ ɫɤɚɥɶɧɵɯ ɢ ɦɟɪɡɥɵɯ ɝɪɭɧɬɨɜ ɜɡɪɵɜɧɵɦ ɫɩɨɫɨɛɨɦ ɞɨɥɠɧɨ 
ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɞɨ ɜɵɜɨɡɚ ɢ ɪɚɫɤɥɚɞɤɢ ɬɪɭɛ ɧɚ ɬɪɚɫɫɟ ɢ ɨɩɟɪɟɠɚɬɶ ɝɪɚɧɢɰɭ ɷɬɢɯ 
ɪɚɛɨɬ ɧɚ ɛɟɡɨɩɚɫɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɛɥɢɠɚɣɲɟɣ ɡɨɧɵ ɜɡɪɵɜɧɵɯ ɪɚɛɨɬ. 

ɉɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɛɭɪɨɜɡɪɵɜɧɵɯ ɪɚɛɨɬ ɫɥɟɞɭɟɬ ɪɭɤɨɜɨɞɫɬɜɨɜɚɬɶɫɹ 
ɬɪɟɛɨɜɚɧɢɹɦɢ [16]. 

ɉɪɨɢɡɜɨɞɢɬɟɥɢ ɪɚɛɨɬ, ɦɚɫɬɟɪɚ, ɛɪɢɝɚɞɢɪɵ, ɦɚɲɢɧɢɫɬɵ ɡɟɦɥɟɪɨɣɧɵɯ ɢ 
ɞɪɭɝɢɯ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɲɢɧ ɞɨ ɧɚɱɚɥɚ ɪɚɛɨɬ ɜ ɨɯɪɚɧɧɵɯ ɡɨɧɚɯ ɞɨɥɠɧɵ ɛɵɬɶ 
ɨɡɧɚɤɨɦɥɟɧɵ ɫ ɪɚɫɩɨɥɨɠɟɧɢɟɦ ɫɨɨɪɭɠɟɧɢɣ, ɬɪɚɫɫ ɩɨɞɡɟɦɧɵɯ ɤɨɦɦɭɧɢɤɚɰɢɣ, 
ɢɯ ɨɛɨɡɧɚɱɟɧɢɟɦ ɧɚ ɦɟɫɬɧɨɫɬɢ ɢ ɩɪɨɢɧɫɬɪɭɤɬɢɪɨɜɚɧɵ ɩɨɞ ɪɨɫɩɢɫɶ ɜ ɧɚɪɹɞɟ-
ɞɨɩɭɫɤɟ ɨ ɩɨɪɹɞɤɟ ɩɪɨɢɡɜɨɞɫɬɜɚ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɵɦ ɢ ɪɭɱɧɵɦ 
ɫɩɨɫɨɛɨɦ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ ɫɨɯɪɚɧɧɨɫɬɶ ɷɬɢɯ ɫɨɨɪɭɠɟɧɢɣ. 

ȼ ɦɟɫɬɚɯ ɩɟɪɟɫɟɱɟɧɢɹ ɝɚɡɨɩɪɨɜɨɞɚ ɫ ɞɪɭɝɢɦɢ ɩɨɞɡɟɦɧɵɦɢ 
ɤɨɦɦɭɧɢɤɚɰɢɹɦɢ, ɧɟɡɚɳɢɳɟɧɧɵɦɢ ɨɬ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɨɜɪɟɠɞɟɧɢɣ, ɪɚɡɪɚɛɨɬɤɚ 
ɝɪɭɧɬɚ ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɵɦ ɫɩɨɫɨɛɨɦ ɪɚɡɪɟɲɚɟɬɫɹ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɧɟ ɛɥɢɠɟ 2ɦ ɨɬ 
ɛɨɤɨɜɨɣ ɫɬɟɧɤɢ ɢ ɧɟ ɦɟɧɟɟ 1ɦ ɧɚɞ ɜɟɪɯɨɦ ɤɨɦɦɭɧɢɤɚɰɢɣ. Ɉɫɬɚɜɲɢɣɫɹ ɝɪɭɧɬ 
ɞɨɥɠɟɧ ɞɨɪɚɛɚɬɵɜɚɬɶɫɹ ɜɪɭɱɧɭɸ ɛɟɡ ɩɪɢɦɟɧɟɧɢɹ ɭɞɚɪɧɵɯ ɢɧɫɬɪɭɦɟɧɬɨɜ ɢ ɫ 
ɩɪɢɧɹɬɢɟɦ ɦɟɪ, ɢɫɤɥɸɱɚɸɳɢɯ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɜɪɟɠɞɟɧɢɹ ɤɨɦɦɭɧɢɤɚɰɢɣ. 

Ɋɚɡɦɟɪɵ ɢ ɩɪɨɮɢɥɢ ɬɪɚɧɲɟɣ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɩɪɨɟɤɬɨɦ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɞɢɚɦɟɬɪɚ ɢ ɩɨɤɪɵɬɢɹ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɬɢɩɚ ɛɚɥɥɚɫɬɢɪɨɜɤɢ, ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɝɪɭɧɬɨɜ, ɝɢɞɪɨɝɟɨɥɨɝɢɱɟɫɤɢɯ ɢ ɞɪɭɝɢɯ ɭɫɥɨɜɢɣ. ɒɢɪɢɧɚ ɬɪɚɧɲɟɣ ɩɨ ɞɧɭ 
ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɦɟɧɟɟ (D+300)ɦɦ ɞɥɹ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɞɢɚɦɟɬɪɨɦ ɞɨ 700ɦɦ ɢ 
1,5D - ɞɥɹ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɞɢɚɦɟɬɪɨɦ 700ɦɦ ɢ ɛɨɥɟɟ, ɝɞɟ D - ɭɫɥɨɜɧɵɣ ɞɢɚɦɟɬɪ 
ɬɪɭɛɨɩɪɨɜɨɞɚ. Ⱦɥɹ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɫ ɬɟɩɥɨɢɡɨɥɹɰɢɟɣ, ɚ ɬɚɤɠɟ ɨɛɟɬɨɧɢɪɨɜɚɧɧɵɯ 
ɬɪɭɛ ɜɦɟɫɬɨ ɡɧɚɱɟɧɢɹ D ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɧɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɩɨɤɪɵɬɢɹ 
ɬɪɭɛɨɩɪɨɜɨɞɚ (Dɇ). 

ɇɚ ɭɱɚɫɬɤɚɯ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɤɪɢɜɵɯ ɜɫɬɚɜɨɤ ɲɢɪɢɧɚ ɬɪɚɧɲɟɢ ɩɨ ɞɧɭ 
ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɦɟɧɟɟ ɭɞɜɨɟɧɧɨɣ ɲɢɪɢɧɵ ɬɪɚɧɲɟɢ, ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɣ ɧɚ 
ɩɪɢɦɵɤɚɸɳɢɯ ɩɪɹɦɨɥɢɧɟɣɧɵɯ ɭɱɚɫɬɤɚɯ. 

ɇɚ ɭɱɚɫɬɤɚɯ ɛɚɥɥɚɫɬɢɪɨɜɤɢ ɬɪɭɛɨɩɪɨɜɨɞɚ ɭɬɹɠɟɥɹɸɳɢɦɢ ɝɪɭɡɚɦɢ 
ɲɢɪɢɧɚ ɬɪɚɧɲɟɢ ɩɨ ɞɧɭ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 2,2D. 

ȼ ɦɟɫɬɚɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɪɚɡɪɵɜɨɜ ɞɥɹ ɫɜɚɪɤɢ ɫɬɵɤɨɜ ɞɨɥɠɧɵ 
ɪɚɡɪɚɛɚɬɵɜɚɬɶɫɹ ɩɪɢɹɦɤɢ ɫ ɪɚɡɦɟɪɚɦɢ, ɧɟ ɦɟɧɟɟ: ɞɥɢɧɚ 1,0ɦ, ɲɢɪɢɧɚ (Dɇ + 
1,2)ɦ, ɝɞɟ Dɇ - ɧɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɬɪɭɛɨɩɪɨɜɨɞɚ ɫ ɭɱɟɬɨɦ ɬɨɥɳɢɧɵ ɩɨɤɪɵɬɢɹ, 
ɝɥɭɛɢɧɚ 0,7ɦ. 

Ƚɪɭɧɬ, ɜɵɧɭɬɵɣ ɢɡ ɬɪɚɧɲɟɢ, ɞɨɥɠɟɧ ɭɤɥɚɞɵɜɚɬɶɫɹ ɜ ɨɬɜɚɥ ɫ ɨɞɧɨɣ 
ɫɬɨɪɨɧɵ ɬɪɚɧɲɟɢ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɧɟ ɛɥɢɠɟ 0,5ɦ ɨɬ ɟɟ ɛɪɨɜɤɢ. Ⱦɪɭɝɚɹ ɫɬɨɪɨɧɚ 
ɞɨɥɠɧɚ ɨɫɬɚɜɚɬɶɫɹ ɫɜɨɛɨɞɧɨɣ ɞɥɹ ɩɟɪɟɞɜɢɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɚ ɢ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɦɨɧɬɚɠɧɨ-ɭɤɥɚɞɨɱɧɵɯ ɪɚɛɨɬ (ɪɚɛɨɱɚɹ ɩɨɥɨɫɚ). ȼ ɫɬɟɫɧɟɧɧɵɯ ɭɫɥɨɜɢɹɯ 
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ɞɨɩɭɫɤɚɟɬɫɹ ɭɤɥɚɞɵɜɚɬɶ ɨɬɜɚɥ ɧɚ ɪɚɛɨɱɭɸ ɩɨɥɨɫɭ, ɫ ɩɨɫɥɟɞɭɸɳɟɣ ɟɝɨ 
ɩɥɚɧɢɪɨɜɤɨɣ ɞɥɹ ɩɪɨɟɡɞɚ ɬɟɯɧɢɤɢ ɩɪɢ ɪɚɛɨɬɟ. 

Ɍɪɚɧɲɟɢ ɢ ɤɨɬɥɨɜɚɧɵ ɞɨɥɠɧɵ ɪɚɡɪɚɛɚɬɵɜɚɬɶɫɹ ɫ ɨɬɤɨɫɚɦɢ. Ɍɪɚɧɲɟɢ ɫ 
ɜɟɪɬɢɤɚɥɶɧɵɦɢ ɫɬɟɧɤɚɦɢ ɛɟɡ ɤɪɟɩɥɟɧɢɹ ɪɚɡɪɟɲɚɟɬɫɹ ɪɚɡɪɚɛɚɬɵɜɚɬɶ ɜ ɫɤɚɥɶɧɵɯ 
ɢ ɦɟɪɡɥɵɯ ɝɪɭɧɬɚɯ. 

Ⱦɨɩɭɫɤɚɟɬɫɹ ɪɚɡɪɚɛɚɬɵɜɚɬɶ ɬɪɚɧɲɟɢ ɫ ɜɟɪɬɢɤɚɥɶɧɵɦɢ ɫɬɟɧɤɚɦɢ ɛɟɡ ɢɯ 
ɤɪɟɩɥɟɧɢɹ ɜ ɩɟɫɱɚɧɵɯ, ɩɵɥɟɜɚɬɨ-ɝɥɢɧɢɫɬɵɯ ɬɚɥɵɯ ɝɪɭɧɬɚɯ ɜɵɲɟ ɭɪɨɜɧɹ 
ɝɪɭɧɬɨɜɵɯ ɜɨɞ ɢ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɜɛɥɢɡɢ ɩɨɞɡɟɦɧɵɯ ɫɨɨɪɭɠɟɧɢɣ. 

Ɏɨɪɦɢɪɨɜɚɧɢɟ ɩɨɩɟɪɟɱɧɨɝɨ ɩɪɨɮɢɥɹ ɬɪɚɧɲɟɣ ɢ ɤɨɬɥɨɜɚɧɨɜ ɩɪɢ ɢɯ 
ɭɫɬɪɨɣɫɬɜɟ ɛɟɡ ɤɪɟɩɥɟɧɢɣ ɨɬɤɨɫɨɜ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɩɪɟɛɵɜɚɧɢɟɦ ɥɸɞɟɣ ɜ 
ɬɪɚɧɲɟɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɢɞɚ ɝɪɭɧɬɚ ɞɨɥɠɧɨ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɬɪɟɛɨɜɚɧɢɹɦɢ . 

ɇɟɨɛɯɨɞɢɦɨɫɬɶ ɜɪɟɦɟɧɧɨɝɨ ɤɪɟɩɥɟɧɢɹ ɫɬɟɧɨɤ ɬɪɚɧɲɟɢ ɢ ɤɨɬɥɨɜɚɧɨɜ 
ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɪɨɟɤɬɨɦ. 

ȼɟɪɯɧɹɹ ɱɚɫɬɶ ɤɪɟɩɥɟɧɢɣ ɫɬɟɧɨɤ ɬɪɚɧɲɟɢ ɢɥɢ ɤɨɬɥɨɜɚɧɚ ɞɨɥɠɧɚ 
ɜɵɫɬɭɩɚɬɶ ɧɚɞ ɛɪɨɜɤɨɣ ɧɟ ɦɟɧɟɟ ɱɟɦ ɧɚ 15ɫɦ. 

ɉɪɢ ɧɚɥɢɱɢɢ ɪɨɬɨɪɧɵɯ ɷɤɫɤɚɜɚɬɨɪɨɜ ɧɚɢɛɨɥɟɟ ɰɟɥɟɫɨɨɛɪɚɡɧɨ 
ɩɪɢɦɟɧɟɧɢɟ ɨɞɧɨɤɨɜɲɨɜɵɯ ɷɤɫɤɚɜɚɬɨɪɨɜ ɬɨɥɶɤɨ ɜ ɭɫɥɨɜɢɹɯ, ɝɞɟ ɧɟɩɪɢɦɟɧɢɦɵ 
ɪɨɬɨɪɧɵɟ ɷɤɫɤɚɜɚɬɨɪɵ: ɧɚ ɭɱɚɫɬɤɚɯ ɤɪɢɜɵɯ ɜɫɬɚɜɨɤ, ɜ ɩɟɪɟɭɜɥɚɠɧɟɧɧɵɯ ɢ 
ɨɛɜɨɞɧɟɧɧɵɯ ɝɪɭɧɬɚɯ, ɜ ɝɪɭɧɬɚɯ ɫ ɤɪɭɩɧɵɦɢ ɤɚɦɟɧɢɫɬɵɦɢ ɜɤɥɸɱɟɧɢɹɦɢ, ɜ 
ɫɤɚɥɶɧɵɯ ɝɪɭɧɬɚɯ, ɧɚ ɭɤɥɨɧɚɯ ɛɨɥɟɟ 35°. 

Ɋɚɡɪɚɛɨɬɤɚ ɬɪɚɧɲɟɣɧɵɦɢ (ɪɨɬɨɪɧɵɦɢ, ɰɟɩɧɵɦɢ) ɷɤɫɤɚɜɚɬɨɪɚɦɢ ɜ 
ɫɜɹɡɧɵɯ ɝɪɭɧɬɚɯ (ɫɭɝɥɢɧɤɚɯ, ɝɥɢɧɚɯ) ɬɪɚɧɲɟɣ ɫ ɜɟɪɬɢɤɚɥɶɧɵɦɢ ɫɬɟɧɤɚɦɢ ɛɟɡ 
ɤɪɟɩɥɟɧɢɹ ɞɨɩɭɫɤɚɟɬɫɹ ɧɚ ɝɥɭɛɢɧɭ ɧɟ ɛɨɥɟɟ 3ɦ. ȼ ɦɟɫɬɚɯ, ɝɞɟ ɬɪɟɛɭɟɬɫɹ 
ɩɪɟɛɵɜɚɧɢɟ ɪɚɛɨɱɢɯ, ɞɨɥɠɧɵ ɭɫɬɪɚɢɜɚɬɶɫɹ ɤɪɟɩɥɟɧɢɹ ɨɬɤɨɫɨɜ ɬɪɚɧɲɟɣ ɢ 
ɤɨɬɥɨɜɚɧɨɜ. 

Ʉ ɦɨɦɟɧɬɭ ɭɤɥɚɞɤɢ ɬɪɭɛɨɩɪɨɜɨɞɚ ɞɧɨ ɬɪɚɧɲɟɢ ɞɨɥɠɧɨ ɛɵɬɶ ɨɱɢɳɟɧɨ ɨɬ 
ɬɜɟɪɞɵɯ ɜɤɥɸɱɟɧɢɣ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɨɜɪɟɞɢɬɶ ɚɧɬɢɤɨɪɪɨɡɢɨɧɧɨɟ ɩɨɤɪɵɬɢɟ, ɢ 
ɜɵɪɨɜɧɟɧɨ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɨɟɤɬɨɦ. 

ȼ ɬɚɥɵɯ ɩɟɫɱɚɧɵɯ ɢ ɝɥɢɧɢɫɬɵɯ ɝɪɭɧɬɚɯ (ɫɭɩɟɫɶ, ɫɭɝɥɢɧɨɤ, ɝɥɢɧɚ), ɝɞɟ 
ɩɨɞɫɵɩɤɚ ɞɧɚ ɬɪɚɧɲɟɢ ɦɹɝɤɢɦ ɝɪɭɧɬɨɦ ɧɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ, ɪɚɡɦɟɪɵ 
ɨɫɬɚɸɳɢɯɫɹ ɧɚ ɞɧɟ ɜɤɥɸɱɟɧɢɣ ɧɟ ɞɨɥɠɧɵ ɩɪɟɜɵɲɚɬɶ 30ɦɦ ɜ ɩɨɩɟɪɟɱɧɢɤɟ. 

ɇɢɜɟɥɢɪɨɜɤɚ ɞɧɚ ɬɪɚɧɲɟɢ ɞɨɥɠɧɚ ɩɪɨɢɡɜɨɞɢɬɶɫɹ: 
- ɧɚ ɩɪɹɦɵɯ ɭɱɚɫɬɤɚɯ ɱɟɪɟɡ 50ɦ; 
- ɜɟɪɬɢɤɚɥɶɧɵɯ ɤɪɢɜɵɯ ɭɩɪɭɝɨɝɨ ɢɡɝɢɛɚ ɱɟɪɟɡ 10ɦ; 
- ɜɟɪɬɢɤɚɥɶɧɵɯ ɤɪɢɜɵɯ, ɜɵɩɨɥɧɹɟɦɵɯ ɫ ɩɨɦɨɳɶɸ ɝɧɭɬɵɯ ɨɬɜɨɞɨɜ, ɱɟɪɟɡ 

2ɦ; 
- ɩɟɪɟɯɨɞɚɯ ɱɟɪɟɡ ɠɟɥɟɡɧɵɟ ɢ ɚɜɬɨɦɨɛɢɥɶɧɵɟ ɞɨɪɨɝɢ, ɨɜɪɚɝɢ, ɪɭɱɶɢ, ɪɟɤɢ, 

ɛɚɥɤɢ ɢ ɞɪɭɝɢɟ ɩɪɟɝɪɚɞɵ, ɧɚ ɤɨɬɨɪɵɟ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɢɧɞɢɜɢɞɭɚɥɶɧɵɟ 
ɪɚɛɨɱɢɟ ɱɟɪɬɟɠɢ. 

Ⱦɨ ɧɚɱɚɥɚ ɪɚɛɨɬ ɩɨ ɩɪɢɫɵɩɤɟ ɢ ɡɚɫɵɩɤɟ ɭɥɨɠɟɧɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ ɜ 
ɥɸɛɵɯ ɝɪɭɧɬɚɯ ɫɥɟɞɭɟɬ: 

- ɩɪɨɜɟɪɢɬɶ ɧɨɪɦɚɬɢɜɧɵɣ ɡɚɡɨɪ ɦɟɠɞɭ ɫɬɟɧɤɚɦɢ ɬɪɭɛɨɩɪɨɜɨɞɚ ɢ ɬɪɚɧɲɟɢ 
ɢ ɟɝɨ ɩɪɢɥɟɝɚɧɢɟ ɤ ɞɧɭ ɬɪɚɧɲɟɢ ɩɨ ɜɫɟɣ ɟɟ ɞɥɢɧɟ; 
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- ɩɪɨɜɟɪɢɬɶ ɫɨɫɬɨɹɧɢɟ ɢ ɜ ɫɥɭɱɚɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɨɬɪɟɦɨɧɬɢɪɨɜɚɬɶ 
ɢɡɨɥɹɰɢɨɧɧɨɟ ɩɨɤɪɵɬɢɟ; 

- ɩɪɨɜɟɪɢɬɶ ɫɨɨɬɜɟɬɫɬɜɢɟ ɝɪɭɧɬɚ ɩɨɞɫɵɩɤɢ ɬɪɟɛɨɜɚɧɢɹɦ ɩɪɨɟɤɬɚ; 
- ɩɪɨɜɟɫɬɢ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɦɵɟ ɩɪɨɟɤɬɨɦ ɪɚɛɨɬɵ ɩɨ ɩɪɟɞɨɯɪɚɧɟɧɢɸ 

ɢɡɨɥɹɰɢɨɧɧɨɝɨ ɩɨɤɪɵɬɢɹ ɨɬ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɨɜɪɟɠɞɟɧɢɣ; 
- ɩɨɥɭɱɢɬɶ ɩɢɫɶɦɟɧɧɨɟ ɪɚɡɪɟɲɟɧɢɟ ɨɪɝɚɧɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɧɚɞɡɨɪɚ ɧɚ 

ɡɚɫɵɩɤɭ ɭɥɨɠɟɧɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ; 
- ɜɵɞɚɬɶ ɧɚɪɹɞ-ɡɚɞɚɧɢɟ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɪɚɛɨɬ ɦɚɲɢɧɢɫɬɚɦ. 
Ɂɚɫɵɩɤɭ ɬɪɚɧɲɟɢ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɨɫɥɟ 

ɭɤɥɚɞɨɱɧɵɯ ɪɚɛɨɬ ɢ ɛɚɥɥɚɫɬɢɪɨɜɤɢ ɬɪɭɛɨɩɪɨɜɨɞɚ. 
ɉɪɢ ɡɚɫɵɩɤɟ ɬɪɭɛɨɩɪɨɜɨɞɚ ɫɥɟɞɭɟɬ ɨɛɟɫɩɟɱɢɬɶ ɰɟɥɨɫɬɧɨɫɬɶ ɬɪɭɛ, 

ɚɧɬɢɤɨɪɪɨɡɢɨɧɧɨɝɨ, ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɨɝɨ ɢ ɡɚɳɢɬɧɨɝɨ ɩɨɤɪɵɬɢɣ ɢ 
ɩɪɨɬɢɜɨɷɪɨɡɢɨɧɧɵɯ ɩɟɪɟɦɵɱɟɤ. Ⱦɥɹ ɷɬɨɝɨ ɡɚɫɵɩɤɭ ɬɪɭɛɨɩɪɨɜɨɞɚ ɛɭɥɶɞɨɡɟɪɚɦɢ 
ɫɥɟɞɭɟɬ ɜɵɩɨɥɧɹɬɶ ɤɨɫɨɩɨɩɟɪɟɱɧɵɦɢ ɩɪɨɯɨɞɚɦɢ ɫ ɰɟɥɶɸ ɢɫɤɥɸɱɟɧɢɹ ɩɪɹɦɨɝɨ 
ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɩɚɞɚɸɳɢɯ ɤɨɦɶɟɜ ɝɪɭɧɬɚ ɢ ɤɪɭɩɧɵɯ ɮɪɚɤɰɢɣ ɧɚ 
ɬɪɭɛɨɩɪɨɜɨɞ. ɉɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɡɚɫɵɩɤɢ ɨɞɧɨɤɨɜɲɨɜɵɦ ɷɤɫɤɚɜɚɬɨɪɨɦ 
ɪɚɡɝɪɭɡɤɭ ɤɨɜɲɚ ɧɚɞ ɬɪɭɛɨɣ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɧɚ ɜɵɫɨɬɟ ɧɟ ɛɨɥɟɟ 1,0ɦ. 

Ʉɚɦɧɢ, ɜɚɥɭɧɵ, ɦɟɪɡɥɵɟ ɝɥɵɛɵ ɪɚɡɦɟɪɨɦ ɛɨɥɟɟ 700ɦɦ ɫɥɟɞɭɟɬ ɪɚɡɪɭɲɢɬɶ 
(ɝɢɞɪɨɦɨɥɨɬɨɦ, ɝɭɫɟɧɢɰɚɦɢ, ɧɚɤɥɚɞɧɵɦɢ ɡɚɪɹɞɚɦɢ). ɉɪɢɫɭɬɫɬɜɢɟ ɜ ɝɪɭɧɬɟ 
ɡɚɫɵɩɤɢ ɷɬɢɯ ɜɤɥɸɱɟɧɢɣ ɧɟɞɨɩɭɫɬɢɦɨ. 

ɉɪɢ ɧɚɥɢɱɢɢ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɤɪɢɜɵɯ ɧɚ ɬɪɭɛɨɩɪɨɜɨɞɟ ɜɧɚɱɚɥɟ ɫɥɟɞɭɟɬ 
ɡɚɫɵɩɚɬɶ ɤɪɢɜɨɥɢɧɟɣɧɵɣ ɭɱɚɫɬɨɤ, ɧɚɱɢɧɚɹ ɫ ɟɝɨ ɫɟɪɟɞɢɧɵ. 

ɇɚ ɭɱɚɫɬɤɚɯ ɫ ɜɟɪɬɢɤɚɥɶɧɵɦɢ ɜɨɝɧɭɬɵɦɢ ɤɪɢɜɵɦɢ ɬɪɭɛɨɩɪɨɜɨɞɚ (ɜ 
ɨɜɪɚɝɚɯ, ɛɚɥɤɚɯ ɢ ɬ.ɩ.) ɡɚɫɵɩɤɭ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɫɧɢɡɭ ɜɜɟɪɯ, ɧɚɱɢɧɚɹ ɫ 
ɫɚɦɨɣ ɧɢɠɧɟɣ ɬɨɱɤɢ. 

ɉɪɢ ɡɚɫɵɩɤɟ ɧɚɞ ɬɪɭɛɨɩɪɨɜɨɞɨɦ ɧɚ ɧɟɪɟɤɭɥɶɬɢɜɢɪɭɟɦɵɯ ɡɟɦɥɹɯ ɞɨɥɠɟɧ 
ɛɵɬɶ ɨɛɪɚɡɨɜɚɧ ɝɪɭɧɬɨɜɵɣ ɜɚɥɢɤ ɫ ɭɱɟɬɨɦ ɟɝɨ ɨɫɚɞɤɢ ɜ ɩɪɨɰɟɫɫɟ ɤɨɧɫɨɥɢɞɚɰɢɢ 
ɝɪɭɧɬɚ ɞɨ ɭɪɨɜɧɹ ɩɨɜɟɪɯɧɨɫɬɢ ɡɟɦɥɢ. 

ɇɚ ɪɟɤɭɥɶɬɢɜɢɪɭɟɦɵɯ ɡɟɦɥɹɯ ɡɚɫɵɩɤɭ ɬɪɭɛɨɩɪɨɜɨɞɚ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ 
ɫ ɩɨɫɥɨɣɧɵɦ ɭɩɥɨɬɧɟɧɢɟɦ ɝɪɭɧɬɚ ɢ ɛɟɡ ɭɫɬɪɨɣɫɬɜɚ ɜɚɥɢɤɚ ɧɚɞ ɬɪɭɛɨɩɪɨɜɨɞɨɦ. 
ɉɥɨɞɨɪɨɞɧɵɣ ɫɥɨɣ ɝɪɭɧɬɚ ɧɚɞ ɬɪɭɛɨɩɪɨɜɨɞɨɦ ɩɥɚɧɢɪɭɸɬ. 

ɉɪɢ ɩɪɨɫɚɞɤɟ ɝɪɭɧɬɚ ɜɫɥɟɞɫɬɜɢɟ ɨɬɬɚɢɜɚɧɢɹ ɫɥɟɞɭɟɬ ɞɨɫɵɩɚɬɶ ɝɪɭɧɬ ɞɨ 
ɭɪɨɜɧɹ ɩɨɜɟɪɯɧɨɫɬɢ ɡɟɦɥɢ. 

Ɂɚɫɵɩɤɭ ɬɪɭɛɨɩɪɨɜɨɞɚ ɜ ɩɟɫɱɚɧɵɯ ɬɚɥɵɯ ɝɪɭɧɬɚɯ ɫɥɟɞɭɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜɫɥɟɞ ɡɚ ɭɤɥɚɞɨɱɧɵɦɢ ɪɚɛɨɬɚɦɢ. 

ɇɚ ɩɵɥɟɜɚɬɵɯ ɩɟɫɱɚɧɵɯ ɝɪɭɧɬɚɯ ɩɨɫɥɟ ɭɤɥɚɞɤɢ ɬɪɭɛɨɩɪɨɜɨɞɚ ɢ ɡɚɫɵɩɤɢ 
ɬɪɚɧɲɟɢ, ɜɨ ɢɡɛɟɠɚɧɢɟ ɜɵɞɭɜɚɧɢɹ ɩɟɫɱɚɧɨɝɨ ɝɪɭɧɬɚ, ɫɥɟɞɭɟɬ ɢɯ ɡɚɤɪɟɩɢɬɶ ɧɚɞ 
ɬɪɭɛɨɩɪɨɜɨɞɨɦ ɢ ɧɚ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɨɥɨɫɟ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɨɟɤɬɨɦ. 

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 ɦɚɪɤɢ Ʉɋ-1562Ⱥ ɧɚ 15-20 ɦ ɨɩɭɫɤɚɸɬ ɜ 
ɬɪɚɧɲɟɸ, ɭɤɥɚɞɵɜɚɹ ɩɥɟɬɶ ɩɨ ɨɫɢ.  
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8.4  Ɂɚɜɨɡ ɬɪɭɛ, ɦɚɬɟɪɢɚɥɨɜ, ɨɛɨɪɭɞɨɜɚɧɢя 
 

Ɍɪɭɛɵ, ɡɚɩɨɪɧɭɸ ɚɪɦɚɬɭɪɭ ɩɨɫɬɚɜɥɹɸɬ ɫ ɐɁɆ ɢɥɢ ɡɚɜɨɞɨɜ ɫɚɦɨɫɜɚɥɨɦ 
ɦɚɪɤɢ ɆȺɇ TGS 40.400 ɢɥɢ ɚɜɬɨɦɨɛɢɥɟɦ ɄȺɆȺɁ 65117 ɫɨɝɥɚɫɧɨ 
ɫɨɫɬɚɜɥɟɧɧɵɯ ɡɚɹɜɨɤ ɩɨ ɫɩɟɰɢɮɢɤɚɰɢɹɦ. Ɍɪɭɛɵ, ɚɪɦɚɬɭɪɚ, ɫɜɚɪɨɱɧɵɟ ɢ 
ɢɡɨɥɹɰɢɨɧɧɵɟ ɦɚɬɟɪɢɚɥɵ, ɩɪɢɦɟɧɹɟɦɵɟ ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɫɢɫɬɟɦ 
ɝɚɡɨɫɧɚɛɠɟɧɢɹ, ɞɨɥɠɧɵ ɢɦɟɬɶ ɫɟɪɬɢɮɢɤɚɬɵ ɡɚɜɨɞɨɜ-ɢɡɝɨɬɨɜɢɬɟɥɟɣ, 
ɩɨɞɬɜɟɪɠɞɚɸɳɢɟ ɫɨɨɬɜɟɬɫɬɜɢɟ ɬɪɟɛɨɜɚɧɢɹɦ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ ɫɬɚɧɞɚɪɬɨɜ ɢɥɢ 
ɬɟɯɧɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ. 

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

ɇɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɨɥɠɧɵ ɢɦɟɬɶɫɹ ɬɟɯɧɢɱɟɫɤɢɟ ɩɚɫɩɨɪɬɚ ɡɚɜɨɞɨɜ-
ɢɡɝɨɬɨɜɢɬɟɥɟɣ ɢ, ɤɚɤ ɩɪɚɜɢɥɨ, ɢɧɫɬɪɭɤɰɢɢ ɩɨ ɟɝɨ ɦɨɧɬɚɠɭ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ. 
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 ɜ ɫɯɟɦɟ ɉɉɊ. 
 

 

8.5 ɋɛɨɪɤɚ ɢ ɫɜɚɪɤɚ ɝɚɡɨɩɪɨɜɨɞɨɜ 
 

Ⱦɥɹ ɫɨɟɞɢɧɟɧɢɹ ɬɪɭɛ ɫɥɟɞɭɟɬ ɩɪɢɦɟɧɹɬɶ ɞɭɝɨɜɭɸ (ɪɭɱɧɭɸ, 
ɚɜɬɨɦɚɬɢɱɟɫɤɭɸ ɩɨɞ ɮɥɸɫɨɦ) ɢ ɝɚɡɨɜɭɸ ɫɜɚɪɤɭ, ɫɬɵɤɨɜɭɸ ɤɨɧɬɚɤɬɧɭɸ ɫɜɚɪɤɭ 
ɨɩɥɚɜɥɟɧɢɟɦ ɢ ɩɚɣɤɭ ɝɚɡɨɩɪɨɜɨɞɨɜ. 

Ɍɢɩɵ, ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɷɥɟɦɟɧɬɵ ɢ ɪɚɡɦɟɪɵ ɫɜɚɪɧɵɯ ɫɨɟɞɢɧɟɧɢɣ 
ɫɬɚɥɶɧɵɯ ɝɚɡɨɩɪɨɜɨɞɨɜ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ [17]ɢ ɬɪɟɛɨɜɚɧɢɹɦ ɧɚɫɬɨɹɳɟɝɨ 
ɪɚɡɞɟɥɚ. Ⱦɥɹ ɩɨɞɡɟɦɧɵɯ ɝɚɡɨɩɪɨɜɨɞɨɜ ɫɥɟɞɭɟɬ ɩɪɢɦɟɧɹɬɶ ɬɨɥɶɤɨ ɫɬɵɤɨɜɵɟ ɢ 
ɭɝɥɨɜɵɟ ɫɨɟɞɢɧɟɧɢɹ. 

Ⱦɨɩɭɫɤɚɟɦɨɟ ɫɦɟɳɟɧɢɟ ɤɪɨɦɨɤ ɫɜɚɪɢɜɚɟɦɵɯ ɬɪɭɛ ɧɟ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ 
ɜɟɥɢɱɢɧɵ 0,15S + 0,5 ɦɦ, 

ɝɞɟ S - ɧɚɢɦɟɧɶɲɚɹ ɢɡ ɬɨɥɳɢɧ ɫɬɟɧɨɤ ɫɜɚɪɢɜɚɟɦɵɯ ɬɪɭɛ, ɦɦ. 
Ʉɚɠɞɨɦɭ ɫɜɚɪɳɢɤɭ ɩɪɢɤɚɡɨɦ ɩɨ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ 

ɞɨɥɠɟɧ ɛɵɬɶ ɩɪɢɫɜɨɟɧ ɧɨɦɟɪ (ɤɥɟɣɦɨ), ɤɨɬɨɪɵɣ ɨɧ ɨɛɹɡɚɧ ɧɚɩɥɚɜɢɬɶ ɢɥɢ 
ɜɵɛɢɬɶ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 50 - 100 ɦɦ ɨɬ ɫɜɚɪɟɧɧɨɝɨ ɢɦ ɫɬɵɤɚ ɧɚ ɩɨɞɡɟɦɧɨɦ 
ɝɚɡɨɩɪɨɜɨɞɟ ɫɨ ɫɬɨɪɨɧɵ, ɞɨɫɬɭɩɧɨɣ ɞɥɹ ɨɫɦɨɬɪɚ. 

ɉɪɢ ɫɜɚɪɤɟ ɬɪɭɛ ɭɫɥɨɜɧɵɦ ɞɢɚɦɟɬɪɨɦ ɛɨɥɟɟ 400 ɦɦ ɞɜɭɦɹ ɫɜɚɪɳɢɤɚɦɢ 
ɤɚɠɞɵɣ ɢɡ ɧɢɯ ɞɨɥɠɟɧ ɩɨɫɬɚɜɢɬɶ (ɧɚɩɥɚɜɢɬɶ ɢɥɢ ɜɵɛɢɬɶ) ɩɨ ɧɨɦɟɪɭ (ɤɥɟɣɦɭ) 
ɧɚ ɝɪɚɧɢɰɚɯ ɫɜɨɟɝɨ ɭɱɚɫɬɤɚ. 

ɉɪɢɦɟɧɟɧɢɟ ɫɜɚɪɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ (ɷɥɟɤɬɪɨɞɨɜ, ɫɜɚɪɨɱɧɨɣ ɩɪɨɜɨɥɨɤɢ ɢ 
ɮɥɸɫɨɜ) ɞɨɩɭɫɤɚɟɬɫɹ ɬɨɥɶɤɨ ɩɪɢ ɧɚɥɢɱɢɢ ɫɟɪɬɢɮɢɤɚɬɨɜ ɡɚɜɨɞɨɜ-ɢɡɝɨɬɨɜɢɬɟɥɟɣ 
ɢɥɢ ɢɯ ɤɨɩɢɣ. 
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ɉɟɪɟɞ ɩɪɢɦɟɧɟɧɢɟɦ ɫɜɚɪɨɱɧɵɟ ɦɚɬɟɪɢɚɥɵ ɫɥɟɞɭɟɬ ɩɪɨɜɟɪɢɬɶ ɜɧɟɲɧɢɦ 
ɨɫɦɨɬɪɨɦ ɧɚ ɢɯ ɫɨɨɬɜɟɬɫɬɜɢɟ ɬɪɟɛɨɜɚɧɢɹɦ ȽɈɋɌ (Ɍɍ). ɉɪɢ ɨɛɧɚɪɭɠɟɧɢɢ 
ɞɟɮɟɤɬɨɜ (ɨɛɫɵɩɤɚ ɡɚɳɢɬɧɨɣ ɨɛɦɚɡɤɢ ɷɥɟɤɬɪɨɞɨɜ ɢ ɢɯ ɭɜɥɚɠɧɟɧɢɟ, ɤɨɪɪɨɡɢɹ 
ɫɜɚɪɨɱɧɨɣ ɩɪɨɜɨɥɨɤɢ) ɩɪɢɦɟɧɟɧɢɟ ɷɬɢɯ ɦɚɬɟɪɢɚɥɨɜ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ. 

Ʉɨɧɬɪɨɥɶ ɞɨɩɭɫɤɧɨɝɨ ɫɬɵɤɚ ɫɥɟɞɭɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶ: ɜɧɟɲɧɢɦ ɨɫɦɨɬɪɨɦ ɧɚ 
ɫɨɨɬɜɟɬɫɬɜɢɟ ɬɪɟɛɨɜɚɧɢɹɦ [17]; ɪɚɞɢɨɝɪɚɮɢɱɟɫɤɢɦ ɦɟɬɨɞɨɦ; ɦɟɯɚɧɢɱɟɫɤɢɦɢ 
ɢɫɩɵɬɚɧɢɹɦɢ. 

ɉɪɢ ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɵɯ ɪɟɡɭɥɶɬɚɬɚɯ ɤɨɧɬɪɨɥɹ ɞɨɩɭɫɤɧɨɝɨ ɫɬɵɤɚ: 
ɜɧɟɲɧɢɦ ɨɫɦɨɬɪɨɦ - ɫɬɵɤ ɛɪɚɤɭɟɬɫɹ ɢ ɞɚɥɶɧɟɣɲɟɦɭ ɤɨɧɬɪɨɥɸ ɧɟ 

ɩɨɞɥɟɠɢɬ; 
ɮɢɡɢɱɟɫɤɢɦɢ ɦɟɬɨɞɚɦɢ ɢɥɢ ɦɟɯɚɧɢɱɟɫɤɢɦɢ ɢɫɩɵɬɚɧɢɹɦɢ - ɩɪɨɜɟɪɤɭ 

ɫɥɟɞɭɟɬ ɩɨɜɬɨɪɢɬɶ ɧɚ ɭɞɜɨɟɧɧɨɦ ɱɢɫɥɟ ɫɬɵɤɨɜ. 
ȼ ɫɥɭɱɚɟ ɩɨɥɭɱɟɧɢɹ ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɝɨ ɪɟɡɭɥɶɬɚɬɚ ɯɨɬɹ ɛɵ ɧɚ ɨɞɧɨɦ 

ɫɬɵɤɟ ɩɪɢ ɩɪɨɜɟɪɤɟ ɤɚɱɟɫɬɜɚ ɫɜɚɪɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɫɥɟɞɭɟɬ ɛɪɚɤɨɜɚɬɶ ɜɫɸ 
ɩɚɪɬɢɸ ɷɬɢɯ ɦɚɬɟɪɢɚɥɨɜ. 

ɉɟɪɟɞ ɫɛɨɪɤɨɣ ɩɨɞ ɫɜɚɪɤɭ ɫɬɚɥɶɧɵɯ ɬɪɭɛ ɧɟɨɛɯɨɞɢɦɨ: 
1. ɨɱɢɫɬɢɬɶ ɢɯ ɜɧɭɬɪɟɧɧɸɸ ɩɨɥɨɫɬɶ ɨɬ ɜɨɡɦɨɠɧɵɯ ɡɚɫɨɪɟɧɢɣ (ɝɪɭɧɬɚ, 

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

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

ɜɧɭɬɪɟɧɧɸɸ ɢ ɧɚɪɭɠɧɭɸ ɩɨɜɟɪɯɧɨɫɬɢ ɬɪɭɛ ɧɚ ɲɢɪɢɧɭ ɧɟ ɦɟɧɟɟ 10 ɦɦ. 
Ʉɨɧɰɵ ɬɪɭɛ, ɢɦɟɸɳɢɟ ɬɪɟɳɢɧɵ, ɧɚɞɪɵɜɵ, ɡɚɛɨɢɧɵ, ɡɚɞɢɪɵ ɮɚɫɨɤ 

ɝɥɭɛɢɧɨɣ ɛɨɥɟɟ 5 ɦɦ, ɫɥɟɞɭɟɬ ɨɛɪɟɡɚɬɶ. 
ɉɪɨɜɨɞɢɬɫɹ ɝɚɦɦɨɝɪɚɮɢɹ 5% ɩɨɜɨɪɨɬɧɵɯ ɫɬɵɤɨɜ ɢ ɧɟɩɨɜɨɪɨɬɧɵɯ ɫɬɵɤɨɜ. 

ɇɚ ɫɬɵɤɚɯ ȽɊɍ ɩɪɨɢɡɜɨɞɢɬɫɹ 100% ɩɪɨɫɜɟɬɤɚ. 
ɉɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɜɨɡɞɭɯɚ ɧɢɠɟ ɦɢɧɭɫ 5°ɋ ɩɪɚɜɤɚ ɤɨɧɰɨɜ ɬɪɭɛ ɛɟɡ ɢɯ 

ɩɨɞɨɝɪɟɜɚ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ. 
ɋɜɚɪɨɱɧɵɟ ɪɚɛɨɬɵ ɧɚ ɨɬɤɪɵɬɨɦ ɜɨɡɞɭɯɟ ɜɨ ɜɪɟɦɹ ɞɨɠɞɹ, ɫɧɟɝɨɩɚɞɚ, 

ɬɭɦɚɧɚ ɢ ɩɪɢ ɜɟɬɪɟ ɫɤɨɪɨɫɬɶɸ ɫɜɵɲɟ 10 ɦ/ɫ ɦɨɠɧɨ ɜɵɩɨɥɧɹɬɶ ɬɨɥɶɤɨ ɩɪɢ 
ɨɛɟɫɩɟɱɟɧɢɢ ɡɚɳɢɬɵ ɦɟɫɬɚ ɫɜɚɪɤɢ ɨɬ ɜɥɚɝɢ ɢ ɜɟɬɪɚ. 

 
8.6 Ɇɨɧɬɚɠ ɪɟɡɟɪɜɭɚɪɨɜ 

 

ɉɟɪɟɞ ɦɨɧɬɚɠɨɦ ɪɟɡɟɪɜɭɚɪɨɜ ɞɨɥɠɟɧ ɛɵɬɶ ɨɬɤɪɵɬ ɤɨɬɥɨɜɚɧ ɞɨ ɩɪɨɟɤɬɧɨɣ 
ɨɬɦɟɬɤɢ, ɡɚɳɢɳɟɧɨ ɢ ɫɩɥɚɧɢɪɨɜɚɧɨ ɞɧɨ ɤɨɬɥɨɜɚɧɚ. 

Ɉɫɧɨɜɚɧɢɟ ɤɨɬɥɨɜɚɧɚ ɩɟɪɟɞ ɭɫɬɪɨɣɫɬɜɨɦ ɮɭɧɞɚɦɟɧɬɨɜ ɪɟɡɟɪɜɭɚɪɨɜ 
ɭɩɥɨɬɧɹɟɬɫɹ ɜɬɪɚɦɛɨɜɵɜɚɧɢɟɦ ɳɟɛɧɹ. ɍɫɬɚɧɚɜɥɢɜɚɸɬ ɮɭɧɞɚɦɟɧɬɵ ɫ 
ɫɨɛɥɸɞɟɧɢɟɦ ɭɫɥɨɜɢɹ, ɱɬɨɛɵ ɩɪɢ ɭɫɬɚɧɨɜɤɟ ɭɤɥɨɧ ɛɵɥ 0.02 ɜ ɫɬɨɪɨɧɭ 
ɝɨɪɥɨɜɢɧɵ. Ɋɟɡɟɪɜɭɚɪɵ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɧɚ ɮɭɧɞɚɦɟɧɬ ɩɪɢ ɩɨɦɨɳɢ ɚɜɬɨɤɪɚɧɚ 
ɬɢɩɚ Ʉɋ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶɸ 4-5 ɬɨɧɧ. Ⱦɥɹ ɧɚɫɬɨɹɳɟɝɨ ɩɪɨɟɤɬɚ ɩɪɢɧɹɬ 
ɚɜɬɨɤɪɚɧ ɂɜɚɧɨɜɟɰ Ʉɋ-35715 ɫ ɞɥɢɧɨɣ ɫɬɪɟɥɵ 18 ɦ, ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶɸ 16 ɬ. 

ɉɨɫɥɟ ɭɫɬɚɧɨɜɤɢ ɩɪɨɢɡɜɨɞɹɬ ɨɛɜɹɡɤɭ ɪɟɡɟɪɜɭɚɪɨɜ ɬɪɭɛɨɩɪɨɜɨɞɚɦɢ d=50 
ɦɦ. 
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ɉɪɢ ɞɜɭɯ ɩɨɞɡɟɦɧɵɯ ɪɟɡɟɪɜɭɚɪɚɯ ɤɚɠɞɵɣ ɢɡ ɧɢɯ ɨɛɨɪɭɞɭɟɬɫɹ 
ɫɩɟɰɢɚɥɶɧɨɣ ɪɟɞɭɤɰɢɨɧɧɨɣ ɝɨɥɨɜɤɨɣ, ɪɚɡɦɟɳɟɧɧɨɣ ɧɚ ɮɥɚɧɰɟ ɝɨɥɨɜɤɟ 
ɪɟɡɟɪɜɭɚɪɚ, ɜɵɯɨɞɹɳɟɣ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɡɟɦɥɢ. Ɋɟɡɟɪɜɭɚɪɵ ɫɨɟɞɢɧɟɧɵ ɦɟɠɞɭ 
ɫɨɛɨɣ ɬɨɥɶɤɨ ɬɪɭɛɨɩɪɨɜɨɞɚɦɢ ɩɚɪɨɜɨɣ ɮɚɡɵ; ɨɧɢ ɦɨɝɭɬ ɪɚɛɨɬɚɬɶ ɩɨ ɜɵɞɚɱɟ ɝɚɡɚ 
ɤɚɤ ɪɚɡɞɟɥɶɧɨ, ɬɚɤ ɢ ɫɨɜɦɟɫɬɧɨ. ȼ ɪɟɞɭɤɰɢɨɧɧɨɣ ɝɨɥɨɜɤɟ ɜɵɪɟɡɚɟɬɫɹ ɦɟɫɬɨ ɞɥɹ 
ɦɨɧɬɚɠɚ ɢɫɩɚɪɢɬɟɥɹ. ɉɪɨɤɥɚɞɵɜɚɸɬ ɤɨɧɬɭɪ ɡɚɡɟɦɥɟɧɢɹ (ɧɚ ɪɚɫɫɬɨɹɧɢɢ 1 ɦ ɨɬ 
ɪɟɡɟɪɜɭɚɪɨɜ) ɢ ɫɨɟɞɢɧɹɸɬ ɧɚ ɫɜɚɪɤɟ ɫ ɨɩɨɪɚɦɢ ɪɟɡɟɪɜɭɚɪɨɜ. ȼɟɥɢɱɢɧɚ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɤɨɧɬɭɪɚ ɧɟ ɛɨɥɟɟ 10 ɫɦ.  

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

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

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

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

ɂɫɩɵɬɚɧɢɟ ɪɟɡɟɪɜɭɚɪɨɜ ɧɚ ɩɥɨɬɧɨɫɬɶ ɜɨɡɞɭɯɨɦ ɞɨɩɭɫɤɚɟɬɫɹ ɩɨɫɥɟ 
ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɢɫɩɵɬɚɧɢɹ ɢɯ.  

ɉɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ ɡɚɳɢɬɭ 
ɤɨɬɥɨɜɚɧɚ ɨɬ ɚɬɦɨɫɮɟɪɧɵɯ ɜɨɞ ɢ ɩɪɨɦɟɪɡɚɧɢɹ ɞɧɚ ɤɨɬɥɨɜɚɧɚ. Ⱦɥɹ ɨɬɜɨɞɚ 
ɚɬɦɨɫɮɟɪɧɵɯ ɜɨɞ ɫ ɩɨɜɟɪɯɧɨɫɬɢ ɨɛɫɵɩɤɢ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɩɪɢɡɦɚ ɢɡ ɩɟɫɱɚɧɨɝɨ 
ɝɪɭɧɬɚ h=0,3 ɦ ɫ ɩɨɫɥɟɞɭɸɳɟɣ ɨɞɟɪɧɨɜɤɨɣ ɟɟ ɩɨɜɟɪɯɧɨɫɬɢ ɢ ɨɬɤɨɫɨɜ.  

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.  

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. 

 

8.7 Ɂɚɳɢɬɚ ɝɚɡɨɩɪɨɜɨɞɨɜ ɨɬ ɤɨɪɪɨɡɢɢ 
 

 Ɍɪɭɛɨɩɪɨɜɨɞ, ɩɨɝɪɭɠɟɧɧɵɣ ɜɨ ɜɥɚɠɧɵɣ ɝɪɭɧɬ, ɨɤɚɡɵɜɚɟɬɫɹ ɜ 
ɚɝɪɟɫɫɢɜɧɨɣ ɫɪɟɞɟ, ɤɨɬɨɪɚɹ ɫɩɨɫɨɛɫɬɜɭɟɬ ɪɚɡɜɢɬɢɸ ɤɨɪɪɨɡɢɢ. ɉɪɟɠɞɟ ɜɫɟɝɨ ɷɬɨ 
ɫɜɹɡɚɧɨ ɫ ɧɚɥɢɱɢɟɦ ɜɨɞɵ, ɤɢɫɥɨɪɨɞɚ ɢ ɪɚɡɥɢɱɧɵɯ ɜɟɳɟɫɬɜ, ɪɚɫɬɜɨɪɹɟɦɵɯ 
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ɜɨɞɨɣ, ɱɬɨ ɞɟɥɚɟɬ ɝɪɭɧɬ ɫɪɟɞɨɣ, ɜ ɤɨɬɨɪɨɣ ɩɪɨɯɨɞɹɬ ɚɤɬɢɜɧɵɟ 
ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɢɟ ɪɟɚɤɰɢɢ.  

Ʉɨɪɪɨɡɢɨɧɧɚɹ ɫɢɬɭɚɰɢɹ, ɜ ɤɨɬɨɪɨɣ ɧɚɯɨɞɢɬɫɹ ɦɟɬɚɥɥɢɱɟɫɤɢɣ 
ɬɪɭɛɨɩɪɨɜɨɞ ɜ ɝɪɭɧɬɟ, ɡɚɜɢɫɢɬ ɨɬ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɮɚɤɬɨɪɨɜ, ɫɜɹɡɚɧɧɵɯ ɫ 
ɝɪɭɧɬɨɜɵɦɢ ɢ ɤɥɢɦɚɬɢɱɟɫɤɢɦɢ ɭɫɥɨɜɢɹɦɢ, ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɬɪɚɫɫɵ, ɭɫɥɨɜɢɹɦɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ. Ʉ ɬɚɤɢɦ ɮɚɤɬɨɪɚɦ ɨɬɧɨɫɹɬɫɹ: ɜɥɚɠɧɨɫɬɶ ɝɪɭɧɬɚ, ɯɢɦɢɱɟɫɤɢɣ 
ɫɨɫɬɚɜ ɝɪɭɧɬɚ, ɤɢɫɥɨɬɧɨɫɬɶ ɝɪɭɧɬɨɜɨɝɨ ɷɥɟɤɬɪɨɥɢɬɚ, ɫɬɪɭɤɬɭɪɚ ɝɪɭɧɬɚ, 
ɬɟɦɩɟɪɚɬɭɪɚ ɬɪɚɧɫɩɨɪɬɢɪɭɟɦɨɝɨ ɝɚɡɚ. 

Ȼɨɥɶɲɭɸ ɪɨɥɶ ɜ ɩɪɨɬɟɤɚɧɢɢ ɤɨɪɪɨɡɢɨɧɧɵɯ ɩɪɨɰɟɫɫɨɜ ɢɝɪɚɟɬ ɜɥɚɠɧɨɫɬɶ 
ɝɪɭɧɬɚ. ɉɪɢ ɦɚɥɨɣ ɜɥɚɠɧɨɫɬɢ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɭɞɟɥɶɧɨɟ ɷɥɟɤɬɪɨɫɨɩɪɨɬɢɜɥɟɧɢɟ 
ɝɪɭɧɬɚ, ɱɬɨ ɜɥɟɱɟɬ ɫɧɢɠɟɧɢɟ ɡɧɚɱɟɧɢɹ ɤɨɪɪɨɡɢɨɧɧɨɝɨ ɬɨɤɚ. ɉɪɢ ɛɨɥɶɲɨɣ 
ɜɥɚɠɧɨɫɬɢ ɭɞɟɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɪɭɧɬɚ ɭɦɟɧɶɲɚɟɬɫɹ, ɧɨ ɢ ɫɢɥɶɧɨ 
ɡɚɬɪɭɞɧɹɟɬɫɹ ɞɢɮɮɭɡɢɹ ɤɢɫɥɨɪɨɞɚ ɤ ɩɨɜɟɪɯɧɨɫɬɢ ɦɟɬɚɥɥɚ, ɱɬɨ ɡɚɦɟɞɥɹɟɬ 
ɤɨɪɪɨɡɢɨɧɧɵɣ ɩɪɨɰɟɫɫ. Ɇɚɤɫɢɦɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɤɨɪɪɨɡɢɢ ɧɚɛɥɸɞɚɟɬɫɹ ɩɪɢ 
ɜɥɚɠɧɨɫɬɢ ɝɪɭɧɬɚ 15...20%. ɉɨ ɜɥɚɠɧɨɫɬɢ ɝɪɭɧɬɵ ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ ɧɚ ɫɭɯɢɟ, 
ɜɥɚɠɧɨɜɚɬɵɟ, ɜɥɚɠɧɵɟ, ɫɵɪɵɟ ɢ ɦɨɤɪɵɟ. 

ɇɟɦɚɥɨɜɚɠɧɵɦ ɮɚɤɬɨɪɨɦ, ɜɥɢɹɸɳɢɦ ɧɚ ɫɤɨɪɨɫɬɶ ɤɨɪɪɨɡɢɢ, ɹɜɥɹɟɬɫɹ ɢ 
ɤɢɫɥɨɬɧɨɫɬɶ ɝɪɭɧɬɨɜɨɝɨ ɷɥɟɤɬɪɨɥɢɬɚ. ɋɬɪɭɤɬɭɪɚ ɝɪɭɧɬɚ ɨɩɪɟɞɟɥɹɟɬ ɫɤɨɪɨɫɬɶ 
ɞɢɮɮɭɡɢɢ ɤɢɫɥɨɪɨɞɚ ɜɨɡɞɭɯɚ ɤ ɩɨɜɟɪɯɧɨɫɬɢ ɬɪɭɛɵ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɬɨɝɨ, ɱɬɨ ɧɚ 
ɪɚɡɥɢɱɧɵɯ ɭɱɚɫɬɤɚɯ ɬɪɭɛɵ ɫɨɡɞɚɸɬɫɹ ɪɚɡɥɢɱɧɵɟ ɭɫɥɨɜɢɹ ɞɥɹ ɞɢɮɮɭɡɢɢ 
ɤɢɫɥɨɪɨɞɚ, ɬ.ɟ. ɪɚɡɥɢɱɧɚɹ ɫɬɟɩɟɧɶ ɚɷɪɚɰɢɢ ɝɪɭɧɬɚ, ɜɨɡɧɢɤɚɸɬ ɭɫɥɨɜɢɹ ɞɥɹ 
ɨɛɪɚɡɨɜɚɧɢɹ ɤɨɪɪɨɡɢɨɧɧɵɯ ɝɚɥɶɜɚɧɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ. 

ȼɟɥɢɱɢɧɚ pH ɜ ɝɪɭɧɬɟ ɡɚɜɢɫɢɬ ɨɬ ɨɛɳɟɣ ɦɢɧɟɪɚɥɢɡɚɰɢɢ ɝɪɭɧɬɨɜɵɯ ɜɨɞ ɢ 
ɩɪɢɫɭɬɫɬɜɢɹ ɜ ɧɢɯ ɭɝɨɥɶɧɨɣ ɢ ɦɢɧɟɪɚɥɶɧɵɯ ɤɢɫɥɨɬ, ɤɢɫɥɵɯ ɢ ɨɫɧɨɜɧɵɯ ɫɨɥɟɣ. 
ɉɨ ɜɟɥɢɱɢɧɟ pH ɪɚɡɥɢɱɚɸɬ ɝɪɭɧɬɵ: ɫɢɥɶɧɨɤɢɫɥɵɟ (3... 4.5), ɤɢɫɥɵɟ (4.5... 5.5), 
ɫɥɚɛɨɤɢɫɥɵɟ (5.5... 6.5), ɧɟɣɬɪɚɥɶɧɵɟ (6.5... 7.0), ɫɥɚɛɨɳɟɥɨɱɧɵɟ (7.0... 7.5), 
ɳɟɥɨɱɧɵɟ (7.5... 8.5), ɫɢɥɶɧɨɳɟɥɨɱɧɵɟ (8.5 ɢ ɛɨɥɟɟ). ɇɚɢɦɟɧɶɲɟɟ ɤɨɪɪɨɡɢɨɧɧɨɟ 
ɜɨɡɞɟɣɫɬɜɢɟ ɝɪɭɧɬɚ ɧɚ ɫɬɚɥɶ ɧɚɛɥɸɞɚɟɬɫɹ ɩɪɢ pH ɨɬ 10 ɞɨ 14 ɢ ɪɟɡɤɨ ɜɨɡɪɚɫɬɚɟɬ 
ɩɪɢ pH ɨɬ 4 ɞɨ 2.5. Ʉɨɧɰɟɧɬɪɚɰɢɹ ɜɨɞɨɪɨɞɧɵɯ ɢɨɧɨɜ ɜɥɢɹɟɬ ɧɚ ɩɨɬɟɧɰɢɚɥ 
ɤɨɪɪɨɡɢɨɧɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɜɵɩɚɞɟɧɢɟ ɢɡ ɪɚɫɬɜɨɪɨɜ ɫɨɥɟɣ ɠɟɥɟɡɚ ɢ ɧɚ 
ɭɫɬɨɣɱɢɜɨɫɬɶ ɡɚɳɢɬɧɵɯ ɩɥɟɧɨɤ ɧɚ ɦɟɬɚɥɥɟ. 

Ɇɟɬɨɞɵ ɡɚɳɢɬɵ ɩɨɞɡɟɦɧɵɯ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɨɬ ɤɨɪɪɨɡɢɢ 
ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ ɧɚ ɩɚɫɫɢɜɧɵɟ ɢ ɚɤɬɢɜɧɵɟ. ɉɚɫɫɢɜɧɵɣ ɦɟɬɨɞ ɡɚɳɢɬɵ ɨɬ 
ɤɨɪɪɨɡɢɢ ɩɪɟɞɩɨɥɚɝɚɟɬ ɫɨɡɞɚɧɢɟ ɧɟɩɪɨɧɢɰɚɟɦɨɝɨ ɛɚɪɶɟɪɚ ɦɟɠɞɭ ɦɟɬɚɥɥɨɦ 
ɬɪɭɛɨɩɪɨɜɨɞɚ ɢ ɨɤɪɭɠɚɸɳɢɦ ɟɝɨ ɝɪɭɧɬɨɦ. Эɬɨ ɞɨɫɬɢɝɚɟɬɫɹ ɧɚɧɟɫɟɧɢɟɦ ɧɚ 
ɬɪɭɛɭ ɫɩɟɰɢɚɥɶɧɵɯ ɡɚɳɢɬɧɵɯ ɩɨɤɪɵɬɢɣ (ɛɢɬɭɦ, ɤɚɦɟɧɧɨɭɝɨɥɶɧɵɣ ɩɟɤ, 
ɩɨɥɢɦɟɪɧɵɟ ɥɟɧɬɵ, ɷɩɨɤɫɢɞɧɵɟ ɫɦɨɥɵ ɢ ɩɪ.). 

ɇɚɢɛɨɥɟɟ ɪɚɞɢɤɚɥɶɧɵɣ ɢ ɜɦɟɫɬɟ ɫ ɬɟɦ ɧɚɢɛɨɥɟɟ ɞɨɪɨɝɨɣ ɫɩɨɫɨɛ 
ɢɡɛɚɜɥɟɧɢɹ ɨɬ ɤɨɪɪɨɡɢɢ — ɷɬɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɬɪɭɛ ɢɡ ɧɟɪɠɚɜɟɸɳɢɯ ɫɩɥɚɜɨɜ 
ɢɥɢ ɢɧɵɯ ɧɟɤɨɪɪɨɞɢɪɭɸɳɢɯ ɦɚɬɟɪɢɚɥɨɜ. Ɉɞɧɚɤɨ ɬɚɤɢɟ ɫɩɥɚɜɵ ɞɨɪɨɝɢ ɢ 
ɩɪɢɦɟɧɹɸɬɫɹ ɜ ɨɝɪɚɧɢɱɟɧɧɨɦ ɨɛɴɟɦɟ. Ɇɨɠɧɨ ɬɚɤɠɟ ɢɡɦɟɧɢɬɶ ɨɤɪɭɠɚɸɳɭɸ 
ɫɪɟɞɭ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɧɚɩɪɢɦɟɪ ɜɦɟɫɬɨ ɩɨɝɪɭɠɟɧɢɹ ɜ ɝɪɭɧɬ ɩɨɦɟɫɬɢɬɶ ɟɝɨ ɜ 
ɨɫɨɛɵɣ ɛɟɬɨɧɧɵɣ ɤɨɪɨɛ ɢɥɢ ɭɫɬɚɧɨɜɢɬɶ ɤɨɪɨɛ ɧɚɞ ɧɢɦ. ɋɬɚɪɟɣɲɢɦ ɢ ɧɚɢɛɨɥɟɟ 
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ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ ɫɩɨɫɨɛɨɦ ɹɜɥɹɟɬɫɹ ɧɚɧɟɫɟɧɢɟ ɧɚ ɬɪɭɛɨɩɪɨɜɨɞ 
ɝɢɞɪɨɢɡɨɥɢɪɭɸɳɟɝɨ ɩɨɤɪɵɬɢɹ.  

Ⱦɥɹ ɷɬɢɯ ɰɟɥɟɣ ɩɪɢɦɟɧɹɸɬ ɜɫɟɜɨɡɦɨɠɧɵɟ ɦɚɫɬɢɤɢ, ɤɨɬɨɪɵɦɢ ɩɨɤɪɵɜɚɸɬ 
ɨɱɢɳɟɧɧɵɟ ɨɬ ɡɚɝɪɹɡɧɟɧɢɣ ɬɪɭɛɵ, ɚ ɡɚɬɟɦ ɭɤɭɬɵɜɚɸɬ ɢɯ ɫɩɟɰɢɚɥɶɧɵɦɢ 
ɩɥɟɧɤɚɦɢ. Ɍɪɭɛɵ ɦɨɝɭɬ ɝɢɞɪɨɢɡɨɥɢɪɨɜɚɬɶɫɹ ɤɚɤ ɧɚ ɦɟɫɬɟ ɢɯ ɭɤɥɚɞɤɢ, ɬɚɤ ɢ ɧɚ 
ɡɚɜɨɞɟ, ɱɬɨ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɟɟ. ȼ ɡɚɜɨɞɫɤɢɯ ɭɫɥɨɜɢɹɯ ɟɫɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɤɪɵɬɶ 
ɬɪɭɛɵ ɫɩɟɰɢɚɥɶɧɵɦɢ ɷɦɚɥɹɦɢ ɢɥɢ ɩɥɚɫɬɢɤɨɦ, ɱɬɨ ɨɛɟɫɩɟɱɢɬ ɡɚɳɢɬɭ ɦɟɬɚɥɥɚ ɧɚ 
ɞɨɥɝɢɟ ɝɨɞɵ. ȼ ɪɹɞɟ ɫɥɭɱɚɟɜ, ɧɚɩɪɢɦɟɪ ɩɪɢ ɭɤɥɚɞɤɟ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɩɨ ɞɧɭ 
ɚɤɜɚɬɨɪɢɣ, ɬɪɭɛɵ ɩɨɤɪɵɜɚɸɬɫɹ ɛɟɬɨɧɧɨɣ ɪɭɛɚɲɤɨɣ. ȼ ɩɨɥɟɜɵɯ ɭɫɥɨɜɢɹɯ ɛɭɞɟɬ 
ɧɟɨɛɯɨɞɢɦɨ ɡɚɢɡɨɥɢɪɨɜɚɬɶ ɬɨɥɶɤɨ ɡɨɧɭ ɫɜɚɪɧɨɝɨ ɫɬɵɤɚ. 

 

 
Ɋɢɫɭɧɨɤ 3 - Ʉɚɬɨɞɧɚɹ ɩɨɥɹɪɢɡɚɰɢɹ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɜɧɟɲɧɢɯ ɢɫɬɨɱɧɢɤɨɜ 

ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ. 
 

ȿɳɟ ɨɞɢɧ ɫɩɨɫɨɛ ɛɨɪɶɛɵ ɫ ɤɨɪɪɨɡɢɟɣ ɬɪɭɛɨɩɪɨɜɨɞɨɜ — ɷɬɨ 
ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɚɹ ɡɚɳɢɬɚ. Ɉɧɚ ɪɟɲɚɟɬ ɤɨɦɩɥɟɤɫ ɡɚɞɚɱ ɧɟ ɬɨɥɶɤɨ ɩɨ ɛɨɪɶɛɟ ɫ 
ɩɨɱɜɟɧɧɨɣ ɤɨɪɪɨɡɢɟɣ, ɧɨ ɢ ɫ ɤɨɪɪɨɡɢɟɣ, ɜɵɡɜɚɧɧɨɣ ɛɥɭɠɞɚɸɳɢɦɢ ɬɨɤɚɦɢ.  

Ɍɚɤ ɧɚɡɵɜɚɟɦɚɹ «ɩɪɨɬɟɤɬɨɪɧɚɹ» ɡɚɳɢɬɚ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɭɫɬɚɧɨɜɤɨɣ 
ɜɦɟɫɬɟ ɫ ɬɪɭɛɨɩɪɨɜɨɞɨɦ ɜ ɬɨɣ ɠɟ ɫɪɟɞɟ ɛɨɥɜɚɧɨɤ ɢɡ ɦɟɬɚɥɥɚ, ɨɛɥɚɞɚɸɳɟɝɨ 
ɛɨɥɟɟ ɷɥɟɤɬɪɨɨɬɪɢɰɚɬɟɥɶɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ, ɱɟɦ ɠɟɥɟɡɨ, ɧɚɩɪɢɦɟɪ ɢɡ ɦɚɝɧɢɹ. ȼ 
ɪɟɡɭɥɶɬɚɬɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɜ ɷɥɟɤɬɪɨɩɪɨɜɨɞɹɳɟɣ ɫɪɟɞɟ ɪɚɡɪɭɲɚɬɶɫɹ ɧɚɱɧɟɬ 
ɢɦɟɧɧɨ ɨɧ, ɚ ɤɨɪɪɨɡɢɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɫɬɚɥɶɧɵɯ ɬɪɭɛ ɡɧɚɱɢɬɟɥɶɧɨ ɡɚɦɟɞɥɢɬɫɹ. 
Ȼɨɥɟɟ ɷɥɟɤɬɪɨɨɬɪɢɰɚɬɟɥɶɧɵɣ ɦɟɬɚɥɥ ɧɚɡɵɜɚɟɬɫɹ «ɩɪɨɬɟɤɬɨɪɨɦ», ɢ ɷɬɨɬ ɦɟɬɨɞ 
ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɡɚɳɢɬɵ ɤɨɪɩɭɫɚ ɦɨɪɫɤɢɯ ɫɭɞɨɜ ɢ ɤɨɧɫɬɪɭɤɰɢɣ.  

Ȼɨɥɟɟ ɢɧɬɟɧɫɢɜɧɵɦ ɦɟɬɨɞɨɦ ɡɚɳɢɬɵ ɬɪɭɛɨɩɪɨɜɨɞɚ ɹɜɥɹɟɬɫɹ 
ɩɪɢɧɭɞɢɬɟɥɶɧɚɹ ɤɚɬɨɞɧɚɹ ɩɨɥɹɪɢɡɚɰɢɹ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɜɧɟɲɧɢɯ ɢɫɬɨɱɧɢɤɨɜ 
ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ. Ɂɚɳɢɳɚɟɦɵɣ ɬɪɭɛɨɩɪɨɜɨɞ ɩɨɞɤɥɸɱɚɟɬɫɹ ɜ ɤɚɱɟɫɬɜɟ ɤɚɬɨɞɚ ɤ 
ɬɚɤ ɧɚɡɵɜɚɟɦɨɣ «ɫɬɚɧɰɢɢ ɤɚɬɨɞɧɨɣ ɡɚɳɢɬɵ». ȼ ɫɜɨɸ ɨɱɟɪɟɞɶ ɜ ɝɪɭɧɬ 
ɩɨɝɪɭɠɚɸɬɫɹ ɚɧɨɞɧɵɟ ɷɥɟɦɟɧɬɵ, ɤɨɬɨɪɵɟ ɢ ɛɭɞɭɬ ɩɨɞɜɟɪɝɚɬɶɫɹ ɚɧɨɞɧɨɦɭ 
ɪɚɫɬɜɨɪɟɧɢɸ. Эɬɨɬ ɦɟɬɨɞ ɨɬɥɢɱɚɟɬɫɹ ɜɵɫɨɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɶɸ ɢ ɦɨɠɟɬ 
ɩɪɢɦɟɧɹɬɶɫɹ ɤɚɤ ɩɨɫɬɨɹɧɧɨ, ɬɚɤ ɢ ɩɟɪɢɨɞɢɱɟɫɤɢ (ɪɢɫ. 3) 

ȼ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɬɪɭɛɨɩɪɨɜɨɞɵ ɦɨɝɭɬ ɫɚɦɢ ɨɤɚɡɚɬɶɫɹ ɜ ɡɨɧɚɯ, ɝɞɟ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɵ ɬɚɤ ɧɚɡɵɜɚɟɦɵɟ ɛɥɭɠɞɚɸɳɢɟ ɬɨɤɢ, ɨɛɪɚɡɭɸɳɢɟɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ 
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ɭɬɟɱɟɤ ɨɬ ɪɚɡɥɢɱɧɵɯ ɢɫɬɨɱɧɢɤɨɜ — ɜ ɱɚɫɬɧɨɫɬɢ ɷɥɟɤɬɪɨɩɪɨɜɨɞɹɳɢɯ ɪɟɥɶɫɨɜ 
ɷɥɟɤɬɪɨɬɪɚɧɫɩɨɪɬɚ. Ⱦɥɹ ɩɪɨɬɢɜɨɞɟɣɫɬɜɢɹ ɷɬɨɦɭ ɩɪɨɰɟɫɫɭ, ɤɨɬɨɪɵɣ ɩɪɢɜɨɞɢɬ ɤ 
ɤɪɚɣɧɟ ɢɧɬɟɧɫɢɜɧɨɣ ɤɨɪɪɨɡɢɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɜɟɫɶɦɚ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɦɭ ɜ 
ɢɧɞɭɫɬɪɢɚɥɶɧɵɯ ɡɨɧɚɯ, ɩɪɢɦɟɧɹɟɬɫɹ ɷɥɟɤɬɪɨɞɪɟɧɚɠɧɚɹ ɡɚɳɢɬɚ, ɤɨɬɨɪɚɹ 
ɩɪɢɡɜɚɧɚ ɩɪɟɞɭɩɪɟɞɢɬɶ ɜɨɡɧɢɤɧɨɜɟɧɢɟ ɛɥɭɠɞɚɸɳɢɯ ɬɨɤɨɜ, ɢ ɡɚɳɢɬɢɬɶ ɫɚɦ 
ɬɪɭɛɨɩɪɨɜɨɞ ɨɬ ɢɯ ɜɨɡɞɟɣɫɬɜɢɣ. 
 

8.8 ɂɫɩɵɬɚɧɢɟ ɝɚɡɨɩɪɨɜɨɞɚ 
 

Ɂɚɤɨɧɱɟɧɧɵɟ ɫɬɪɨɢɬɟɥɶɫɬɜɨɦ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɟ ɝɚɡɨɩɪɨɜɨɞɵ ɢ ȽɊɍ 
ɢɫɩɵɬɵɜɚɸɬ ɧɚ ɩɪɨɱɧɨɫɬɶ ɢ ɩɥɨɬɧɨɫɬɶ ɩɪɢ ɞɚɜɥɟɧɢɹɯ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɨɪɦɚɦɢ 
(ɬɚɛɥ.9). ɉɟɪɟɞ ɢɫɩɵɬɚɧɢɹɦɢ ɝɚɡɨɩɪɨɜɨɞɵ, ɟɫɥɢ ɷɬɨ ɜɨɡɦɨɠɧɨ, ɩɪɨɞɭɜɚɸɬ 
ɜɨɡɞɭɯɨɦ ɞɥɹ ɨɱɢɫɬɤɢ ɨɬ ɩɵɥɢ ɢ ɨɤɚɥɢɧɵ. ɂɫɩɵɬɵɜɚɸɬ ɝɚɡɨɩɪɨɜɨɞɵ ɜɨɡɞɭɯɨɦ, 
ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɧɚɞɡɟɦɧɵɯ ɝɚɡɨɩɪɨɜɨɞɨɜ ɫ ɞɚɜɥɟɧɢɟɦ ɜɵɲɟ 3 ɤɝɫ/ɫɦ2, ɤɨɬɨɪɵɟ 
ɩɨɞɥɟɠɚɬ ɢɫɩɵɬɚɧɢɸ ɜɨɞɨɣ. ɍɱɚɫɬɤɢ ɝɚɡɨɩɪɨɜɨɞɨɜ ɧɚ ɩɟɪɟɯɨɞɚɯ ɱɟɪɟɡ ɜɨɞɧɵɟ 
ɩɪɟɝɪɚɞɵ, ɩɨɞ ɚɜɬɨɞɨɪɨɝɚɦɢ, ɠɟɥɟɡɧɵɦɢ ɞɨɪɨɝɚɦɢ ɢ ɬɪɚɦɜɚɣɧɵɦɢ ɩɭɬɹɦɢ ɧɚ 
ɩɪɨɱɧɨɫɬɶ ɬɚɤɠɟ ɢɫɩɵɬɵɜɚɸɬ ɜɨɞɨɣ. Ɉɞɧɚɤɨ ɜ ɡɢɦɧɟɟ ɜɪɟɦɹ ɢ ɩɪɢ ɛɨɥɶɲɢɯ 
ɞɢɚɦɟɬɪɚɯ ɝɚɡɨɩɪɨɜɨɞɨɜ ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɢɫɩɵɬɚɧɢɹ ɦɨɝɭɬ ɛɵɬɶ ɡɚɦɟɧɟɧɵ 
ɩɧɟɜɦɚɬɢɱɟɫɤɢɦɢ ɩɪɢ ɭɫɥɨɜɢɢ ɨɛɟɫɩɟɱɟɧɢɹ ɧɟɨɛɯɨɞɢɦɵɯ ɦɟɪ 
ɩɪɟɞɨɫɬɨɪɨɠɧɨɫɬɢ. 

 
Ɍɚɛɥɢɰɚ 9- ȼɟɥɢɱɢɧɵ ɢɫɩɵɬɚɬɟɥɶɧɵɯ ɞɚɜɥɟɧɢɣ ɝɚɡɨɩɪɨɜɨɞɨɜ ɢ ȽɊɉ 

Ɋɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ ɜ ɝɚɡɨɩɪɨɜɨɞɟ, 
ɤɝɫ/ɫɦ2 

ɂɫɩɵɬɚɬɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ, ɤɝɫ/ɫɦ2 

 
ɇɚ ɩɪɨɱɧɨɫɬɶ ɇɚ ɩɥɨɬɧɨɫɬɶ 

ɇɢɡɤɨɟ (ɞɨ 0,05) 3,0 1,0 
ɋɪɟɞɧɟɟ (ɫɜɵɲɟ 0,05 ɞɨ 3 4,5 3,0 
ȼɵɫɨɤɨɟ (ɫɜɵɲɟ 3 ɞɨ 6) 7,5 6,0 
ȼɵɫɨɤɨɟ (ɫ 6 ɞɨ 12) 15,0 12,0 
ɋɧɚɱɚɥɚ ɭɥɨɠɟɧɧɵɟ ɜ ɬɪɚɧɲɟɸ ɢ ɩɪɢɫɵɩɚɧɧɵɟ ɝɪɭɧɬɨɦ ɝɚɡɨɩɪɨɜɨɞɵ 

ɢɫɩɵɬɵɜɚɸɬ ɧɚ ɩɪɨɱɧɨɫɬɶ. ɉɪɢ ɷɬɨɦ, ɤɚɤ ɨɬɦɟɱɚɥɨɫɶ ɜɵɲɟ, ɫɬɵɤɢ 
ɝɚɡɨɩɪɨɜɨɞɨɜ ɧɢɡɤɨɝɨ ɢ ɫɪɟɞɧɟɝɨ ɞɚɜɥɟɧɢɹ ɧɟ ɞɨɥɠɧɵ ɛɵɬɶ ɢɡɨɥɢɪɨɜɚɧɵ ɢ 
ɩɪɢɫɵɩɚɧɵ. Ɉɞɧɚɤɨ ɜɵɩɨɥɧɟɧɢɟ ɷɬɨɝɨ ɭɫɥɨɜɢɹ ɫɜɹɡɚɧɨ ɫ ɩɨɫɥɟɞɭɸɳɟɣ 
ɢɡɨɥɹɰɢɟɣ ɫɬɵɤɨɜ ɜ ɫɬɟɫɧɟɧɧɵɯ ɭɫɥɨɜɢɹɯ ɬɪɚɧɲɟɢ. ɂɡɛɟɠɚɬɶ ɜɵɩɨɥɧɟɧɢɹ 
ɬɚɤɨɣ ɧɟɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɣ ɪɚɛɨɬɵ ɦɨɠɧɨ ɬɪɟɦɹ ɩɭɬɹɦɢ: ɢɫɩɵɬɚɧɢɟɦ ɫɟɤɰɢɣ 
ɢɥɢ ɩɥɟɬɟɣ ɧɚ ɛɪɨɜɤɟ ɬɪɚɧɲɟɢ; ɩɪɨɜɟɪɤɨɣ ɜɫɟɯ ɫɬɵɤɨɜ ɮɢɡɢɱɟɫɤɢɦɢ ɦɟɬɨɞɚɦɢ 
ɤɨɧɬɪɨɥɹ ɢɥɢ ɢɫɩɵɬɚɧɢɟɦ ɝɚɡɨɩɪɨɜɨɞɚ ɧɚ ɩɪɨɱɧɨɫɬɶ ɞɚɜɥɟɧɢɟɦ ɧɟ ɦɟɧɟɟ 6 
ɤɝɫ/ɫɦ2. ȼɨ ɜɫɟɯ ɷɬɢɯ ɫɥɭɱɚɹɯ ɜɫɟ ɫɬɵɤɢ (ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɫɬɵɤɨɜ, ɫɜɚɪɟɧɧɵɯ ɜ 
ɬɪɚɧɲɟɟ) ɢɡɨɥɢɪɭɸɬ ɧɚ ɛɪɨɜɤɟ ɬɪɚɧɲɟɢ. 

Ƚɚɡɨɩɪɨɜɨɞɵ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɢɫɩɵɬɵɜɚɟɬ ɧɚ ɩɪɨɱɧɨɫɬɶ ɫ 
ɢɡɨɥɢɪɨɜɚɧɧɵɦɢ ɢ ɩɪɢɫɵɩɚɧɧɵɦɢ ɫɬɵɤɚɦɢ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɫɬɵɤɨɜ, 
ɫɜɚɪɟɧɧɵɯ ɜ ɬɪɚɧɲɟɟ. ɉɨɞ ɢɫɩɵɬɚɬɟɥɶɧɵɦ ɞɚɜɥɟɧɢɟɦ ɧɚ ɩɪɨɱɧɨɫɬɶ ɝɚɡɨɩɪɨɜɨɞ 
ɜɵɞɟɪɠɢɜɚɸɬ ɧɟ ɦɟɧɟɟ 1 ɱ, ɩɨɫɥɟ ɱɟɝɨ ɞɚɜɥɟɧɢɟ ɫɧɢɠɚɸɬ ɞɨ ɧɨɪɦɵ, 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɞɥɹ ɢɫɩɵɬɚɧɢɹ ɧɚ ɩɥɨɬɧɨɫɬɶ, ɢ ɩɪɨɢɡɜɨɞɹɬ ɩɪɨɜɟɪɤɭ ɩɥɨɬɧɨɫɬɢ 
ɫɨɟɞɢɧɟɧɢɣ ɨɫɦɨɬɪɨɦ (ɩɪɢ ɢɫɩɵɬɚɧɢɹɯ ɜɨɞɨɣ), ɩɨ ɡɚɩɚɯɭ ɨɞɨɪɢɪɨɜɚɧɧɨɝɨ 
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ɜɨɡɞɭɯɚ ɢɥɢ ɦɵɥɶɧɨɣ ɷɦɭɥɶɫɢɟɣ (ɩɪɢ ɢɫɩɵɬɚɧɢɹɯ ɜɨɡɞɭɯɨɦ[1]). ɍɫɬɪɚɧɟɧɢɟ 
ɜɵɹɜɥɟɧɧɵɯ ɞɟɮɟɤɬɨɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨɫɥɟ ɫɧɢɠɟɧɢɹ ɞɚɜɥɟɧɢɹ ɜ ɝɚɡɨɩɪɨɜɨɞɟ ɞɨ 
ɚɬɦɨɫɮɟɪɧɨɝɨ. 

ɇɚ ɩɥɨɬɧɨɫɬɶ ɩɨɞɡɟɦɧɵɟ ɝɚɡɨɩɪɨɜɨɞɵ ɢɫɩɵɬɵɜɚɸɬ ɩɨɫɥɟ ɩɨɥɧɨɣ ɡɚɫɵɩɤɢ 
ɬɪɚɧɲɟɢ. ɇɚɩɨɥɧɢɜ ɝɚɡɨɩɪɨɜɨɞ ɜɨɡɞɭɯɨɦ ɞɨ ɧɚɱɚɥɚ ɢɫɩɵɬɚɧɢɹ ɟɝɨ 
ɜɵɞɟɪɠɢɜɚɸɬ ɩɨɞ ɢɫɩɵɬɚɬɟɥɶɧɵɦ ɞɚɜɥɟɧɢɟɦ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɞɢɚɦɟɬɪɚ ɨɬ 6 ɞɨ 
24 ɱ ɞɥɹ ɜɵɪɚɜɧɢɜɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ ɜ ɝɚɡɨɩɪɨɜɨɞɟ ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ 
ɝɪɭɧɬɚ. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɚɦɨɝɨ ɢɫɩɵɬɚɧɢɹ ɝɚɡɨɩɪɨɜɨɞɚ ɧɚ ɩɥɨɬɧɨɫɬɶ 
ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 24 ɱ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɜɜɨɞɨɜ ɞɜɨɪɨɜɵɯ ɢ ɦɟɠɰɟɯɨɜɵɯ 
ɝɚɡɨɩɪɨɜɨɞɨɜ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ. 

Ɉɬɜɟɬɜɥɟɧɢɹ ɨɬ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɝɚɡɨɩɪɨɜɨɞɨɜ, ɜɜɨɞɵ ɢ ɞɜɨɪɨɜɵɟ 
ɝɚɡɨɩɪɨɜɨɞɵ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ (ɞɨ 0,05 ɤɝɫ/ɫɦ2) ɞɢɚɦɟɬɪɨɦ ɦɟɧɟɟ 150 ɦɦ 
ɢɫɩɵɬɵɜɚɸɬ ɧɚ ɩɪɨɱɧɨɫɬɶ ɞɚɜɥɟɧɢɟɦ 1 ɤɝɫ/ɫɦ2, ɚ ɧɚ ɩɥɨɬɧɨɫɬɶ — 0,2 ɤɝɫ/ɫɦ2 ɜ 
ɬɟɱɟɧɢɟ 1 ɱ. Ƚɚɡɨɩɪɨɜɨɞ ɫɱɢɬɚɟɬɫɹ ɜɵɞɟɪɠɚɜɲɢɦ ɢɫɩɵɬɚɧɢɟ ɧɚ ɩɥɨɬɧɨɫɬɶ, ɟɫɥɢ 
ɩɚɞɟɧɢɟ ɞɚɜɥɟɧɢɹ, ɨɩɪɟɞɟɥɹɟɦɨɟ ɩɨ ɠɢɞɤɨɫɬɧɨɦɭ ɦɚɧɨɦɟɬɪɭ, ɧɟ ɩɪɟɜɵɲɚɟɬ 10 
ɦɦ ɜɨɞ. ɫɬ./ɱ. 

ȼ ȽɊɉ ɢɫɩɵɬɚɧɢɹɦ ɧɚ ɩɪɨɱɧɨɫɬɶ ɩɨɞɜɟɪɝɚɸɬ ɝɚɡɨɩɪɨɜɨɞɵ, ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɢ Ʉɂɉ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɧɫɬɪɭɤɰɢɢ ɪɟɝɭɥɹɬɨɪɨɜ ɞɚɜɥɟɧɢɹ ɢ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɩɨɫɥɟ ɧɢɯ ɚɪɦɚɬɭɪɵ ȽɊɉ ɢɫɩɵɬɵɜɚɸɬ ɜ ɰɟɥɨɦ (ɨɬ ɜɯɨɞɧɨɣ ɞɨ ɜɵɯɨɞɧɨɣ 
ɡɚɞɜɢɠɟɤ) ɢɥɢ ɱɚɫɬɹɦɢ (ɞɨ ɪɟɝɭɥɹɬɨɪɚ ɢ ɩɨɫɥɟ ɧɟɝɨ). ɉɪɢ ɢɫɩɵɬɚɧɢɹɯ ȽɊɉ ɜ 
ɰɟɥɨɦ ɢɫɩɵɬɚɬɟɥɶɧɵɟ ɞɚɜɥɟɧɢɹ ɩɪɢɧɢɦɚɸɬ ɩɨ ɞɚɜɥɟɧɢɸ ɝɚɡɚ ɧɚ ɜɵɫɨɤɨɣ 
ɫɬɨɪɨɧɟ. ɉɪɢ ɢɫɩɵɬɚɧɢɹɯ ɩɨ ɱɚɫɬɹɦ ɧɨɪɦɵ ɢɫɩɵɬɚɬɟɥɶɧɵɯ ɞɚɜɥɟɧɢɣ 
ɩɪɢɧɢɦɚɸɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɚɛɨɱɢɦɢ ɞɚɜɥɟɧɢɹɦɢ ɞɨ ɢ ɩɨɫɥɟ ɪɟɝɭɥɹɬɨɪɚ. 
ȼɟɥɢɱɢɧɵ ɢɫɩɵɬɚɬɟɥɶɧɵɯ ɞɚɜɥɟɧɢɣ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥ. IX.1. 

ɉɪɢ ɢɫɩɵɬɚɧɢɢ ȽɊɍ ɧɚ ɩɪɨɱɧɨɫɬɶ ɢɫɩɵɬɚɬɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ 
ɜɵɞɟɪɠɢɜɚɟɬɫɹ ɜ ɬɟɱɟɧɢɟ 1 ɱ. ɉɨɫɥɟ ɫɧɢɠɟɧɢɹ ɞɚɜɥɟɧɢɹ ɞɨ ɧɨɪɦ, 
ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɞɥɹ ɢɫɩɵɬɚɧɢɹ ɧɚ ɩɥɨɬɧɨɫɬɶ, ɜɵɹɜɥɹɸɬ ɞɟɮɟɤɬɧɵɟ ɦɟɫɬɚ ɩɭɬɟɦ 
ɜɧɟɲɧɟɝɨ ɨɫɦɨɬɪɚ ɢ ɩɪɨɜɟɪɤɢ ɦɵɥɶɧɨɣ ɷɦɭɥɶɫɢɟɣ. Ɉɛɧɚɪɭɠɟɧɧɵɟ ɞɟɮɟɤɬɵ 
ɭɫɬɪɚɧɹɸɬ. ɂɫɩɵɬɚɧɢɹ ɧɚ ɩɥɨɬɧɨɫɬɶ 

ȽɊɉ ɩɪɨɜɨɞɹɬ ɜ ɬɟɱɟɧɢɟ 12 ɱ ɩɨɫɥɟ ɩɨɞɴɟɦɚ ɞɚɜɥɟɧɢɹ ɞɨ ɢɫɩɵɬɚɬɟɥɶɧɨɝɨ. 
ɉɪɢ ɷɬɨɦ ɩɚɞɟɧɢɟ ɞɚɜɥɟɧɢɹ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɛɨɥɟɟ 1% ɧɚɱɚɥɶɧɨɝɨ. 

ɍɱɚɫɬɤɢ ɝɚɡɨɩɪɨɜɨɞɨɜ ɧɚ ɩɟɪɟɯɨɞɚɯ ɱɟɪɟɡ ɜɨɞɧɵɟ ɩɪɟɝɪɚɞɵ, ɚɜɬɨɞɨɪɨɝɢ, 
ɠɟɥɟɡɧɵɟ ɞɨɪɨɝɢ ɢ ɬɪɚɦɜɚɣɧɵɟ ɩɭɬɢ ɢɫɩɵɬɵɜɚɸɬ ɜ ɬɪɢ ɫɬɚɞɢɢ: 

 1) ɧɚ ɩɪɨɱɧɨɫɬɶ — ɩɨɫɥɟ ɫɜɚɪɤɢ ɩɟɪɟɯɨɞɚ ɢɥɢ ɟɝɨ ɱɚɫɬɢ ɞɨ ɭɤɥɚɞɤɢ 
ɧɚ ɦɟɫɬɨ. ɂɫɩɵɬɚɧɢɹ ɝɚɡɨɩɪɨɜɨɞɨɜ ɫ ɪɚɛɨɱɢɦ ɞɚɜɥɟɧɢɟɦ ɞɨ 3 
ɤɝɫ/ɫɦ2 ɩɪɨɢɡɜɨɞɹɬ ɜɨɡɞɭɯɨɦ, ɚ ɛɨɥɟɟ 3 ɤɝɫ/ɫɦ2 — ɜɨɞɨɣ; 

 2) ɧɚ ɩɥɨɬɧɨɫɬɶ ɜɨɡɞɭɯɨɦ — ɩɨɫɥɟ ɭɤɥɚɞɤɢ ɧɚ ɦɟɫɬɨ, ɩɨɥɧɨɝɨ 
ɦɨɧɬɚɠɚ ɢ ɡɚɫɵɩɤɢ ɩɟɪɟɯɨɞɚ; 

 3) ɧɚ ɩɥɨɬɧɨɫɬɶ ɜɨɡɞɭɯɨɦ — ɩɪɢ ɨɤɨɧɱɚɬɟɥɶɧɨɦ ɢɫɩɵɬɚɧɢɢ 
ɝɚɡɨɩɪɨɜɨɞɚ ɜ ɰɟɥɨɦ. 

Ɋɟɡɭɥɶɬɚɬɵ ɩɪɨɜɟɞɟɧɢɹ ɢɫɩɵɬɚɧɢɣ ɝɚɡɨɩɪɨɜɨɞɨɜ ɢ ȽɊɍ ɧɚ ɩɪɨɱɧɨɫɬɶ ɢ 
ɩɥɨɬɧɨɫɬɶ ɨɮɨɪɦɥɹɸɬ ɚɤɬɚɦɢ. 
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8.9 Ɂɚɜɟɪɲɟɧɢɟ ɪɚɛɨɬ ɢ ɛɥɚɝɨɭɫɬɪɨɣɫɬɜɨ. 
 

ɉɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɢɫɩɵɬɚɧɢɣ ɫɬɵɤɢ ɝɚɡɨɩɪɨɜɨɞɚ ɩɪɢɫɵɩɚɸɬ ɜɪɭɱɧɭɸ ɢ 
ɞɟɥɚɸɬ ɩɪɢɫɵɩɤɭ ɝɚɡɨɩɪɨɜɨɞɚ ɦɹɝɤɢɦ ɝɪɭɧɬɨɦ ɧɚ ɜɵɫɨɬɭ 10 ɫɦ ɨɬ ɜɟɪɯɚ ɬɪɭɛɵ. 
Ɉɫɬɚɥɶɧɚɹ ɡɚɫɵɩɤɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫɩɟɰɢɚɥɶɧɨɣ ɬɟɯɧɢɤɨɣ ɫ ɩɨɫɥɟɞɭɸɳɢɦ 
ɭɩɥɨɬɧɟɧɢɟɦ ɝɪɭɧɬɚ ɤɚɬɤɚɦɢ. 

ɉɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɪɚɛɨɬ ɜ ɤɚɪɶɟɪɟ ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ 
ɩɥɚɧɢɪɨɜɤɭ ɨɬɤɨɫɨɜ ɜɵɪɚɛɨɬɤɢ ɞɨ ɭɤɥɨɧɨɜ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɢɯ ɭɫɬɨɣɱɢɜɨɫɬɶ. 
Ɂɚɬɟɦ ɧɟɨɛɯɨɞɢɦɨ ɩɨɤɪɵɬɶ ɨɬɤɨɫɵ ɩɥɨɞɨɪɨɞɧɵɦ ɫɥɨɟɦ ɩɨɱɜɵ ɢɥɢ ɩɪɨɜɟɫɬɢ 
ɛɢɨɥɨɝɢɱɟɫɤɭɸ ɪɟɤɭɥɶɬɢɜɚɰɢɸ ɫ ɩɨɫɟɜɨɦ ɦɧɨɝɨɥɟɬɧɢɯ ɬɪɚɜ. Ɋɟɤɭɥɶɬɢɜɚɰɢɹ 
ɨɬɪɚɛɨɬɚɧɧɵɯ ɤɚɪɶɟɪɨɜ ɞɨɥɠɧɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶɫɹ ɩɪɨɟɤɬɨɦ. 

Ɋɚɛɨɬɵ ɩɨ ɫɧɹɬɢɸ ɩɥɨɞɨɪɨɞɧɨɝɨ ɫɥɨɹ ɩɨɱɜɵ ɦɨɝɭɬ ɜɵɩɨɥɧɹɬɶɫɹ ɜ ɥɸɛɨɟ 
ɜɪɟɦɹ ɝɨɞɚ, ɚ ɪɚɛɨɬɵ ɩɨ ɟɝɨ ɜɨɡɜɪɚɳɟɧɢɸ ɬɨɥɶɤɨ ɜ ɬɟɩɥɨɟ (ɩɪɢ ɩɨɥɨɠɢɬɟɥɶɧɵɯ 
ɬɟɦɩɟɪɚɬɭɪɚɯ) ɜɪɟɦɹ ɝɨɞɚ. 

ɉɨɤɪɵɬɢɟ, ɩɨɜɪɟɠɞɟɧɧɨɟ ɜ ɯɨɞɟ ɩɪɨɜɟɞɟɧɢɹ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ, ɞɨɥɠɧɨ 
ɛɵɬɶ ɜɨɫɫɬɚɧɨɜɥɟɧɨ ɩɪɨɢɡɜɨɞɢɬɟɥɟɦ ɪɚɛɨɬ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɬɢɩɚ ɩɨɤɪɵɬɢɹ ɜ 
ɫɪɨɤ, ɭɤɚɡɚɧɧɵɣ ɜ ɪɚɡɪɟɲɟɧɢɢ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ ɩɪɢ 
ɫɬɪɨɢɬɟɥɶɫɬɜɟ, ɪɟɦɨɧɬɟ, ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɢɧɠɟɧɟɪɧɵɯ ɤɨɦɦɭɧɢɤɚɰɢɣ ɢ ɢɧɵɯ 
ɨɛɴɟɤɬɨɜ ɜ ɩɟɪɜɨɧɚɱɚɥɶɧɨɦ ɨɛɴɟɦɟ ɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɢɡɧɚɱɚɥɶɧɵɦ ɫɨɫɬɨɹɧɢɟɦ 
ɬɟɪɪɢɬɨɪɢɢ (ɞɨ ɧɚɱɚɥɚ ɩɪɨɜɟɞɟɧɢɹ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ). 

Ⱦɨ ɨɤɨɧɱɚɧɢɹ ɫɪɨɤɚ ɞɟɣɫɬɜɢɹ ɪɚɡɪɟɲɟɧɢɹ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɡɟɦɥɹɧɵɯ 
ɪɚɛɨɬ ɩɪɨɢɡɜɨɞɢɬɟɥɶ ɪɚɛɨɬ ɨɛɹɡɚɧ ɭɛɪɚɬɶ ɢɡɥɢɲɧɢɣ ɝɪɭɧɬ, ɫɬɪɨɢɬɟɥɶɧɵɟ 
ɦɚɬɟɪɢɚɥɵ, ɦɭɫɨɪ ɢ ɩɪɨɱɢɟ ɨɬɯɨɞɵ. 

Ɋɚɛɨɬɵ ɩɨ ɛɥɚɝɨɭɫɬɪɨɣɫɬɜɭ ɬɟɪɪɢɬɨɪɢɣ ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶɫɹ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɨɟɤɬɨɦ ɛɥɚɝɨɭɫɬɪɨɣɫɬɜɚ ɩɪɢ ɫɨɛɥɸɞɟɧɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɬɪɟɛɨɜɚɧɢɣ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ ɩɪɚɜɢɥɚɦɢ ɧɚɫɬɨɹɳɟɝɨ ɪɚɡɞɟɥɚ ɢ ɩɪɨɟɤɬɚɦɢ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ. 

 
 
9.  Ɉɩɪɟɞɟɥɟɧɢɟ ɨɛɴɟɦɚ ɡɟɦɥяɧɵɯ ɪɚɛɨɬ 
 
ɒɢɪɢɧɚ ɤɨɬɥɨɜɚɧɚ ɩɨɧɢɡɭ, ɦ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 
а = Ⱥ + Ͳ,ͷ, (8.1) 
 

ɝɞɟ Ⱥ – ɧɟɨɛɯɨɞɢɦɚɹ ɲɢɪɢɧɚ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɪɟɡɟɪɜɭɚɪɨɜ, ɦ. 
 
а = ͵,ͷ + Ͳ,ͷ= 4 ɦ. 
Ⱦɥɢɧɚ ɤɨɬɥɨɜɚɧɚ ɩɨɧɢɡɭ, ɦ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 ܾ = ܤ + Ͳ,ͷ, (8.2) 
 

ɝɞɟ ȼ – ɧɟɨɛɯɨɞɢɦɚɹ ɞɥɢɧɚ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɪɟɡɟɪɜɭɚɪɨɜ, ɦ 
 ܾ = ͵,ͷ + Ͳ,ͷ= 4 ɦ. 
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Ƚɥɭɛɢɧɭ ɤɨɬɥɨɜɚɧɚ, ɦ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 ℎк = Нɭ + Ͳ,ͷ, (8.3) 
 

ɝɞɟ Нɭ – ɜɵɫɨɬɚ ɪɟɡɟɪɜɭɚɪɨɜ, ɦ. 
 ℎк = ʹ,͵ + Ͳ,ͷ= 2,8 ɦ. 
 
ɒɢɪɢɧɚ ɤɨɬɥɨɜɚɧɚ ɩɨɜɟɪɯɭ, ɦ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 ܽଵ = ܽ + ʹ ⋅ ݉ ⋅ ℎк, (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). 

 ܽଵ = Ͷ + ʹ ⋅ Ͳ,ʹ ⋅ ʹ,ͺ= 5,12 ɦ. 
 
Ⱦɥɢɧɚ ɤɨɬɥɨɜɚɧɚ ɩɨɜɟɪɯɭ, ɦ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 ܾଵ = ܾ + ʹ ⋅ ݉ ⋅ ℎк, (8.5) 
 

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

 ܾଵ = Ͷ + ʹ ⋅ Ͳ,ʹ ⋅ ʹ,ͺ= 5,12 ɦ. 
 
Ƚɥɭɛɢɧɚ ɬɪɚɧɲɟɢ, ɦ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 
Н = ℎ + ݀௖௣ + ݇ + ܿ, (8.6) 
 

ɝɞɟ h – ɝɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɝɚɡɨɩɪɨɜɨɞɚ, ɦ, h=0,8 ɦ; 
      dɫp – 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⋅௟𝑖∑ ௟𝑖 , (8.7) 

 
ɝɞɟ di – ɞɢɚɦɟɬɪ ɞɚɧɧɨɝɨ ɭɱɚɫɬɤɚ, ɦ; 
       li – ɞɥɢɧɚ ɭɱɚɫɬɤɚ, ɦ. 
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 ݀௖௣ = ଴,଴ଶ଺଼⋅ଵହ+଴,଴ଷଷହ⋅ଵହ+଴,଴ଷ଼⋅ଵହ+଴,଴ସଶଷ⋅ଵହ+଴,଴ସ଼⋅ଵହଶ଼଴ +. 

 + ଵହ⋅ሺ଴,଴ସ଼+଴,଴ହ଻+ଵ଺,ଶହ+଴,଴଺+଴,଴଺ሻ+଴,଴଺⋅ଷ଴ଶ଼଴ + ଵହ⋅ሺ଴,଴଺+଴,଴଻ሻ+଴,଴଻⋅ଷ଴+଴,଴଻ହହ⋅ଷ଴+଴,଴଻ହହ⋅ଶହଶ଼଴ = 

0,058 ɦ; 
 

Н = Ͳ,ͺ + Ͳ,Ͳͷͺ + Ͳ,ͳ + Ͳ,ͳͷ= 0,96 ɦ. 
 

Ɉɩɪɟɞɟɥɹɟɦ ɨɛɴɟɦ ɬɪɚɧɲɟɢ, ɦ3, ɩɨ ɮɨɪɦɭɥɟ 
 𝑉ɬɪ = 𝐿ɝ/ɩ ⋅ ɋ ⋅ Н, (8.8) 
 

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

 𝑉ɬɪ = ʹͺͲ ⋅ Ͳ,͸ ⋅ Ͳ,ͻͳ= 153 ɦ3. 
 
Ɉɛɴɟɦ ɤɨɬɥɨɜɚɧɚ, ɦ3, ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 𝑉к = ℎк଺ ⋅ ሺܽ ⋅ ܾ + ܽଵ ⋅ ܾଵ + ሺܽ + ܽଵሻ ⋅ ሺܾ + ܾଵሻ, (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). 𝑉к = ଶ,଺଼ ⋅ ሺͶ ⋅ Ͷ + ͷ,ͳʹ ⋅ ͷ,ͳʹ + ሺͶ + ͷ,ͳʹሻ ⋅ ሺͶ + ͷ,ͳʹሻ = 58,5 ɦ3.       

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

ɮɨɪɦɭɥɟ 
 𝑉ɪ.ɫ.ɬɪ. = 𝐿ɝ/ɩ ⋅ ɋ ⋅ Нɪ.ɫ., (8.10) 
 

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

 𝑉ɪ.ɫ.ɬɪ. = ʹͺͲ ⋅ Ͳ,͸ ⋅ Ͳ,ʹ= 33,6 ɦ3. 
 
Ɉɛɴɟɦ ɪɚɛɨɬ ɩɨ ɫɪɟɡɤɟ ɪɚɛɨɬ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɫɥɨɹ ɤɨɬɥɨɜɚɧɚ, ɦ3, 

ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 𝑉ɪ.ɫ.к = аଵ ⋅ ܾଵ ⋅ Нɪ.ɫ, (8.11) 
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ɝɞɟ а1, b1 – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ (8.9); 
      Нɪ.ɫ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ (8.10). 

 𝑉ɪ.ɫ.к = ͷ,ͳʹ ⋅ ͷ,ͳʹ ⋅ Ͳ,ʹ= 5,24 ɦ3. 
 
Ɉɛɴɟɦ ɧɟɞɨɛɨɪɚ ɝɪɭɧɬɚ ɩɨ ɜɫɟɣ ɩɥɨɳɚɞɢ ɤɨɬɥɨɜɚɧɚ, ɦ3, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ 

ɩɨ ɮɨɪɦɭɥɟ 
 𝑉ɧ.к = ܽ ⋅ ܾ ⋅ ℎɧ, (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. 
 𝑉ɧ.к = Ͷ ⋅ Ͷ ⋅ Ͳ,ͳ=1,6 ɦ3. 

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

ɮɨɪɦɭɥɟ 
 𝑉ɧ.ɬɪ = ɋ ⋅ 𝐿ɝ/ɩ ⋅ ℎɧ, (8.13) 
 

ɝɞɟ ɋ, Lɝ/ɩ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ (8.8); 
       hɧ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ (8.12). 𝑉ɧ.ɬɪ = Ͳ,͸ ⋅ ʹͺͲ ⋅ Ͳ,ͳ= 16,8 ɦ3. 

 
Ɉɛɴɟɦ ɝɪɭɧɬɚ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɤɨɬɥɨɜɚɧɚ ɷɤɫɤɚɜɚɬɨɪɨɦ ɫ ɩɨɝɪɭɡɤɨɣ ɜ 

ɬɪɚɧɫɩɨɪɬɧɨɟ ɫɪɟɞɫɬɜɨ, ɦ3, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 𝑉эɬɫ.к = 𝑉ɭ, (8.14) 
 

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

 𝑉ɭ = 𝑉ɪɟɡ ⋅ ɩ, (8.15) 
 

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

 𝑉ɭ = ͷ ⋅ ʹ= 10 ɦ3; 
 𝑉эɬɫ.к= 10 ɦ3. 
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Ɉɛɴɟɦ ɪɚɛɨɬ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɬɪɚɧɲɟɢ ɷɤɫɤɚɜɚɬɨɪɨɦ ɫ ɩɨɝɪɭɡɤɨɣ ɜ 
ɬɪɚɧɫɩɨɪɬɧɨɟ ɫɪɟɞɫɬɜɨ, ɦ3, ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ ɮɨɪɦɭɥɟ 

 𝑉эɬɫ.ɬɪ = 𝑉ɝ/ɩ, (8.16) 
 

ɝɞɟ Vɝ/ɩ – ɨɛɴɟɦ ɝɚɡɨɩɪɨɜɨɞɨɜ, ɦ3, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ        
 𝑉ɝ/ɩ = గ⋅ௗ𝑐𝑝మସ ⋅ 𝐿ɝ/ɩ, (8.17) 

 
    ɝɞɟ Lɝ/ɩ  – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ (8.8); 
          dɝ/ɩɫɪ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ (8.6). 

 𝑉ɝ/ɩ = ଷ,ଵସ⋅଴,଴ହ଼మସ ⋅ ʹͺͲ= 0,8 ɦ3; 

 𝑉эɬɫ.ɬɪ= 0,8 ɦ3. 
 
Ɉɛɴёɦ ɪɚɛɨɬ ɩɨ ɪɚɡɪɚɛɨɬɤɟ ɝɪɭɧɬɚ ɜ ɬɪɚɧɲɟɟ ɷɤɫɤɚɜɚɬɨɪɨɦ ɫ ɜɵɝɪɭɡɤɨɣ ɜ 

ɨɬɜɚɥ, ɦ3, ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 𝑉эɨ.ɬɪ = 𝑉ɬɪ − 𝑉௣.௖.ɬɪ. − 𝑉ɧ.ɬɪ − 𝑉ɝ/ɩ, (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; 
      Vɝ/ɩ – ɨɛɴɟɦ ɝɚɡɨɩɪɨɜɨɞɚ, ɦ3. 

 𝑉эɨ.ɬɪ = ͳͷ͵ − ͵͵,͸ − ͳ͸,ͺ − Ͳ,ͺ= 101,8 ɦ3. 
 
Ɉɛɴёɦ ɪɚɛɨɬ ɩɨ ɪɚɡɪɚɛɨɬɤɟ ɝɪɭɧɬɚ ɜ ɤɨɬɥɨɜɚɧɟ ɷɤɫɤɚɜɚɬɨɪɨɦ ɫ ɜɵɝɪɭɡɤɨɣ 

ɜ ɨɬɜɚɥ, ɦ3, ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 𝑉эɨ.к = 𝑉к − 𝑉௣.௖.к. − 𝑉ɧ.к − 𝑉ɭ, (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. 

 𝑉эɨ.к = ͷͺ,ͷ − ͷ,ʹͶ − ͳ,͸ − ͳͲ= 41,67 ɦ3. 
 
Ɉɛɴɟɦ ɝɪɭɧɬɚ ɨɛɪɚɬɧɨɣ ɡɚɫɵɩɤɢ ɬɪɚɧɲɟɦ, ɦ3, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
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ɨɪ

ɩгɬɪ

ɬɪɨз К

VV
V /

.


 , (8.20) 

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

 𝑉ɨɡ.ɬɪ = ଵହଷ−଴,଻ଵ,଴ହ = 145 ɦ3. 

 
Ɉɛɴɟɦ ɝɪɭɧɬɚ ɨɛɪɚɬɧɨɣ ɡɚɫɵɩɤɢ ɤɨɬɥɨɜɚɧɚ, ɦ3, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 

ɨɪ

ɭɤ

ɬɪɨз К

VV
V




.
, (8.21) 

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

 𝑉ɨɡ.ɬɪ = ହ଼,ହ−ଵ଴ଵ,଴ହ = 46,2 ɦ3. 

 
ȼɟɞɨɦɨɫɬɶ ɨɛɴɟɦɨɜ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 10. 
 

Ɍɚɛɥɢɰɚ 10 – ȼɟɞɨɦɨɫɬɶ ɨɛɴɟɦɨɜ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɫɬɪɨɢɬɟɥɶɧɵɯ ɩɪɨɰɟɫɫɨɜ 
ȿɞɢɧɢɰɚ 

ɢɡɦɟɪɟɧɢɹ 
Ʉɨɥɢɱɟɫɬɜɨ ɟɞɢɧɢɰ 

ɋɪɟɡɤɚ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɫɥɨɹ ɝɪɭɧɬɚ I ɤɚɬɟɝɨɪɢɢ 
ɛɭɥɶɞɨɡɟɪɨɦ Shantui SD16 

ɦ3 38,84 

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

ɦ3 10,8 

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

ɦ3 106,8 

Ɋɚɡɪɚɛɨɬɤɚ ɝɪɭɧɬɚ I ɤɚɬɟɝɨɪɢɢ ɜ ɤɨɬɥɨɜɚɧɟ ɢ 
ɬɪɚɧɲɟɟ ɜɪɭɱɧɭɸ (ɡɚɱɢɫɬɤɚ ɞɧɚ) 

ɦ3 18,4 

Ɉɛɪɚɬɧɚɹ ɡɚɫɵɩɤɚ ɝɪɭɧɬɚ I ɤɚɬɟɝɨɪɢɢ ɜ 
ɬɪɚɧɲɟɸ ɢ ɤɨɬɥɨɜɚɧ 

ɦ3 191,2 

 

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

ɷɤɫɤɚɜɚɬɨɪ, ɨɛɨɪɭɞɨɜɚɧɧɵɣ ɨɛɪɚɬɧɨɣ ɥɨɩɚɬɨɣ – ЭɈ 1621.  
Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
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- ɟɦɤɨɫɬɶ ɤɨɜɲɚ – 0,15 ɦ3; 
- ɧɚɢɛɨɥɶɲɚɹ ɜɵɫɨɬɚ ɜɵɝɪɭɡɤɢ – 1,7 ɦ; 
- ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɞɢɭɫ ɤɨɩɚɧɢɹ – 4,10 ɦ; 
- ɦɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ – 60 ɤȼɬ; 
- ɦɚɫɫɚ ɷɤɫɤɚɜɚɬɨɪɚ – 3,9 ɬ; 
- ɧɚɢɛɨɥɶɲɚɹ ɝɥɭɛɢɧɚ ɤɨɩɚɧɢɹ – 2,2 ɦ. 
Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɛɭɥɶɞɨɡɟɪɚ ɦɚɪɤɢ Shantui SD16. 
ɇɚɩɪɚɜɥɟɧɢɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɛɭɥɶɞɨɡɟɪɚ: 
1.  ɥɢɤɜɢɞɚɰɢɹ ɬɪɚɧɲɟɣ ɢ ɪɜɨɜ  
2. ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɚ ɩɨɱɜɵ ɢ ɝɪɭɧɬɚ 
3. ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɫɵɩɧɵɯ ɜɚɥɨɜ 
4. ɫɬɪɨɢɬɟɥɶɧɵɟ ɢ ɭɛɨɪɨɱɧɵɟ ɪɚɛɨɬɵ 
5. ɪɚɫɱɢɫɬɤɚ ɞɨɪɨɠɧɨɝɨ ɩɨɥɨɬɧɚ.  
ɉɨɜɨɪɨɬɧɵɣ ɨɬɜɚɥ: 
 ɲɢɪɢɧɚ – 3970 ɦɦ; 
 ɜɵɫɨɬɚ – 1090 ɦɦ; 
 ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɚɝɥɭɛɥɟɧɢɟ – 540 ɦɦ; 
 ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ – 225 ɤɭɛ.ɦ/ɱɚɫ; 
 ɩɪɢɡɦɚ ɜɨɥɨɱɟɧɢɹ – 4,4 ɤɭɛ.ɦ. 
ɉɪɹɦɨɣ ɨɬɜɚɥ: 
 ɲɢɪɢɧɚ – 3388 ɦɦ; 
 ɜɵɫɨɬɚ – 1149 ɦɦ; 
 ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɚɝɥɭɛɥɟɧɢɟ – 540 ɦɦ; 
 ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ – 225 ɤɭɛ.ɦ/ɱɚɫ; 
 ɩɪɢɡɦɚ ɜɨɥɨɱɟɧɢɹ – 4,5 ɤɭɛ.ɦ. 
U-ɨɛɪɚɡɧɵɣ ɨɬɜɚɥ: 
 ɲɢɪɢɧɚ – 3556 ɦɦ; 
  ɜɵɫɨɬɚ – 1120 ɦɦ; 
 ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɚɝɥɭɛɥɟɧɢɟ – 530 ɦɦ; 
 ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ – 250 ɤɭɛ.ɦ/ɱɚɫ; 
 ɩɪɢɡɦɚ ɜɨɥɨɱɟɧɢɹ – 5 ɤɭɛ.ɦ. 
Ɍɪɟɯɫɬɨɟɱɧɵɣ ɪɵɯɥɢɬɟɥɶ: 
 ɦɚɫɫɚ – 1710 ɤɝ; 
 ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ ɩɨɞɴɟɦɚ – 592 ɦɦ; 
 ɦɚɤɫɢɦɚɥɶɧɚɹ ɝɥɭɛɢɧɚ ɪɵɯɥɟɧɢɹ – 572 ɦɦ. 
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Ɋɢɫɭɧɨɤ 4 - Ȼɭɥɶɞɨɡɟɪ Shantui SD16 

 
Ɍɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɚɜɬɨɤɪɚɧɚ ɂɜɚɧɨɜɟɰ Ʉɋ-35715. 

Ⱥɜɬɨɤɪɚɧ Ʉɋ 35715 ɫɨɡɞɚɧ ɧɚ ɛɚɡɟ ɆȺɁ-533702-021-40. ȼɫɟɩɨɝɨɞɧɵɣ 
ɚɜɬɨɦɨɛɢɥɶ ɩɨɜɵɲɟɧɧɨɣ ɩɪɨɯɨɞɢɦɨɫɬɢ ɫɩɨɫɨɛɟɧ ɪɚɛɨɬɚɬɶ ɜ ɭɫɥɨɜɢɹɯ 
ɤɪɢɬɢɱɟɫɤɢɯ ɬɟɦɩɟɪɚɬɭɪ. Ɉɝɪɚɧɢɱɟɧɢɹ ɜ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɤɪɚɧɚ ɜɵɡɵɜɚɸɬ 
ɨɛɢɥɶɧɵɟ ɨɫɚɞɤɢ, ɩɥɨɯɚɹ ɜɢɞɢɦɨɫɬɶ ɢ ɭɫɢɥɟɧɢɟ ɜɟɬɪɚ. 

 
Ɍɚɛɥɢɰɚ 11- Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɚɜɬɨɤɪɚɧɚ 

Ɂɧɚɱɟɧɢя ɉɚɪɚɦɟɬɪɵ Ⱦɨɩɨɥɧɟɧɢя 

Ɇɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɚɹ 167 ɤȼɬ 227 ɥ. ɫ. 

Ƚɪɭɡɨɩɨɞɴёɦɧɨɫɬɶ, ɬ 16 
 

Ƚɪɭɡɨɜɨɣ ɦɨɦɟɧɬ 48 ɬɫ/ɦ 
 

ɉɨɞɴёɦɧɵɣ ɦɨɦɟɧɬ 480 ɤɇɦ 
 

Ⱦɥɢɧɚ ɫɬɪɟɥɵ, ɦ Ɇɚɤɫ. 18 Ɇɢɧ. 8 

Ƚɭɫёɤ, ɦ 7–9 
 

ȼɵɥɟɬ ɫɬɪɟɥɵ Ɇɚɤɫ. 17 Ɇɢɧ. 1.9 

ȼɵɫɨɬɚ ɩɨɞɴёɦɚ, ɦ 18,4–9.1 25–26 ɫ ɝɭɫɶɤɨɦ 

ɋɤɨɪɨɫɬɶ ɩɨɞɴёɦɚ ɦ/ɦɢɧ. ɉɨɞ ɧɚɝɪɭɡɤɨɣ – 8.5 ɏɨɥɨɫɬɨɣ ɯɨɞ – 17 

ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɦɢɧ-1 2,5 
 

Ɂɨɧɚ ɨɯɜɚɬɚ 2400 2700 

Ʉɨɥɟɫɧɚɹ ɮɨɪɦɭɥɚ 4ɯ2 
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Ʉɨɧɬɭɪ ɜɵɧɨɫɧɵɯ ɨɩɨɪ, ɦ 4,1ɯ5,2 
 

Ƚɚɛɚɪɢɬ ɬɪɚɧɫɩɨɪɬɧɵɣ, ɦ 2,5ɯ3,9ɯ10 
 

Ɇɚɫɫɚ ɜ ɫɧɚɪɹɠёɧɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɬ 17, 11 17, 42 

 

Гɚɛɚɪɢɬɧые ɪɚɡɦеɪы ɚɜɬɨкɪɚɧɚ ɂɜɚɧɨɜец КС-35715 ɧɚ шɚɫɫɢ МАɁ-5337 

Ɋɢɫɭɧɨɤ 5 – Ⱥɜɬɨɤɪɚɧ ɦɚɪɤɢ Ʉɋ-35715 
 

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɛɨɪɬɨɜɨɝɨ ɚɜɬɨɦɨɛɢɥɹ: 
- ɦɚɪɤɚ – ɄȺɆȺɁ 365117 
- ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ – 14,5 ɬ 
- ɦɚɤɫɢɦɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ – ɞɨ 100 ɤɦ/ɱ; 
ɉɟɪɟɞɨɜɨɣ ɨɬɟɱɟɫɬɜɟɧɧɵɣ ɛɨɥɶɲɟɝɪɭɡɧɵɣ ɛɨɪɬɨɜɨɣ ɚɜɬɨɦɨɛɢɥɶ ɄȺɆȺɁ 

65117 ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 6. 

 
Ɋɢɫɭɧɨɤ 6 – Ȼɨɪɬɨɜɨɣ ɚɜɬɨɦɨɛɢɥɶ ɄȺɆȺɁ 65117 

 
Ɍɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɚɦɨɫɜɚɥɚ ɆȺɇ TGS 40.400 6ɯ4 
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ɉɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɢɧɟɪɬɧɵɯ ɝɪɭɡɨɜ (ɩɟɫɨɤ, ɝɪɭɧɬ, 
ɝɪɚɜɢɣ ɢ ɩɪɨɱɟɟ) ɢ ɫɤɚɥɶɧɵɯ ɩɨɪɨɞ (ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɤɪɭɩɧɨɤɭɫɤɨɜɵɯ 
ɦɚɬɟɪɢɚɥɨɜ) ɩɨ ɞɨɪɨɝɚɦ ɜɫɟɯ ɤɚɬɟɝɨɪɢɣ (ɜ ɬɨɦ ɱɢɫɥɟ – ɜ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ 
ɩɨɝɨɞɧɵɯ ɭɫɥɨɜɢɹɯ. 

Ƚɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ – 25ɬ. 
Ƚɚɛɚɪɢɬɵ – 8260×3370×2550. 
ȼɟɫ ɫɚɦɨɫɜɚɥɚ – 40ɬ. 
ȿɦɤɨɫɬɶ ɤɭɡɨɜɚ – 19,0 ɦ3. 
ɋɤɨɪɨɫɬɶ Vmɚx = 80 ɤɦ/ɱ. 
ɋɚɦɨɫɜɚɥ ɆȺɇ TGS 40.400 6ɯ4 ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 7. 

 

 
Ɋɢɫɭɧɨɤ 7 – ɋɚɦɨɫɜɚɥ ɆȺɇ TGS 40.400 6ɯ4 

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɚɬɤɚ ɦɚɪɤɢ Bomag BW 213 D-4 
ɒɢɪɢɧɚ ɭɩɥɨɬɧɹɟɦɨɣ ɩɨɥɨɫɵ – 2,13 ɦ. 
Ʉɨɥɢɱɟɫɬɜɨ ɤɨɥɟɫ – 2 ɲɬ. 
Ɋɚɫɫɬɨɹɧɢɟ ɩɪɟɨɞɨɥɟɜɚɟɦɨɟ ɡɚ ɱɚɫ – 6-11 ɤɦ. 
 

 
Ɋɢɫɭɧɨɤ 8 – ɤɚɬɤɚ Bomag BW 213 D-4 
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ɁȺɄɅЮЧȿɇɂȿ 
 
ȼ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɨɣ ɪɚɛɨɬɟ ɧɚ ɬɟɦɭ «ɪɚɫɱɟɬ Ƚɇɋ, 

ɝɚɡɨɫɧɚɛɠɟɧɢɟ ɠɢɥɨɝɨ ɪɚɣɨɧɚ ɢ ɤɨɬɟɥɶɧɨɣ» ɪɚɫɫɱɢɬɚɧɚ ɝɨɞɨɜɚɹ ɩɨɬɪɟɛɧɨɫɬɶ ɜ 
ɝɚɡɟ  ɫ ɧɚɫɟɥɟɧɢɟɦ 68132 ɱɟɥɨɜɟɤ ɫ ɩɨɦɨɳɶɸ ɭɞɟɥɶɧɵɯ ɧɨɪɦ ɩɨɬɪɟɛɥɟɧɢɹ 
ɝɚɡɚ. Ƚɨɞɨɜɨɟ ɩɨɬɪɟɛɥɟɧɢɟ ɝɚɡɚ ɫ ɭɱɟɬɨɦ ɡɚɩɚɫɚ ɫɨɫɬɚɜɢɥɨ 11283068  ɦ3.  

 Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ ɛɵɥɢ ɜɵɩɨɥɧɟɧɵ ɫɥɟɞɭɸɳɢɟ 
ɡɚɞɚɱɢ: 

1 ɉɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɝɚɡɨɧɚɩɨɥɧɢɬɟɥɶɧɨɣ ɫɬɚɧɰɢɢ;  
2 Ɋɚɫɱɟɬ ɪɟɡɟɪɜɭɚɪɧɨɝɨ ɩɚɪɤɚ Ƚɇɋ; 
3 Ɋɚɫɱɟɬ ɤɨɥɢɱɟɫɬɜɨ ɫɥɢɜɧɵɯ ɷɫɬɚɤɚɞ; 
4 Ɋɚɫɱɟɬ ɧɚɫɨɫɧɨ-ɤɨɦɩɪɟɫɫɨɪɧɨɝɨ ɨɬɞɟɥɟɧɢɹ.  
ɉɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɧɚɩɨɥɧɢɬɟɥɶɧɨɝɨ ɨɬɞɟɥɟɧɢɹ ɛɚɥɥɨɧɨɜ; 
5 Ɉɩɪɟɞɟɥɟɧɨ ɤɨɥɢɱɟɫɬɜɨ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɧɟɨɛɯɨɞɢɦɨɝɨ ɞɥɹ ɩɨɫɬɚɜɤɢ 

ɝɚɡɚ ɧɚɫɟɥɟɧɢɸ; 
6 ȼɵɩɨɥɧɟɧ ɪɚɫɱɟɬ ɝɪɭɩɩɨɜɨɣ ɪɟɡɟɪɜɭɚɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɫ ɟɫɬɟɫɬɜɟɧɧɵɦ ɢ 

ɢɫɤɭɫɫɬɜɟɧɧɵɦ ɢɫɩɚɪɟɧɢɟɦ; 
7 ȼɵɩɨɥɧɟɧ ɪɚɫɱɟɬ ȽɊɍ ɢ ɝɚɡɨɩɪɨɜɨɞɚ ɞɥɹ ɤɨɬɟɥɶɧɨɣ; 
8 ɉɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɜɨɡɜɟɞɟɧɢɹ ɝɪɭɩɩɨɜɨɣ ɭɫɬɚɧɨɜɤɢ. 
9 Ɋɚɫɫɱɢɬɚɧ ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɜɧɭɬɪɢɞɨɦɨɜɨɝɨ ɢ 

ɜɧɭɬɪɢɤɜɚɪɬɚɥɶɧɨɝɨ ɝɚɡɨɩɪɨɜɨɞɨɜ ɢ ɩɨɞɨɛɪɚɧɵ ɞɢɚɦɟɬɪɵ ɬɪɭɛɨɩɪɨɜɨɞɨɜ. Ȼɵɥ 
ɭɫɬɚɧɨɜɥɟɧ ɤɨɬɟɥ ɢ ɝɚɡɨɝɨɪɟɥɨɱɧɵɟ ɭɫɬɪɨɣɫɬɜɚ.  
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ɋɉɂɋɈɄ  ɋɈɄɊȺЩȿɇɂɃ 
 

ȻɊ - ɛɚɤɚɥɚɜɪɫɤɚɹ ɪɚɛɨɬɚ 

ȼɄɊ - ɜɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ  ɪɚɛɨɬɚ 

Ƚɇɋ - ɝɚɡɨɧɚɩɨɥɧɢɬɟɥɶɧɚɹ ɫɬɚɧɰɢɹ 

ȽɊɉ - ɝɚɡɨɪɟɝɭɥɹɬɨɪɧɵɣ ɩɭɧɤɬ 

ȽɊɍ - ɝɚɡɨɪɟɝɭɥɹɬɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ 

ɄɉȾ - ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ 

ɉɁɄ - ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɨ-ɡɚɩɨɪɧɵɟ ɤɥɚɩɚɧɵ 

ɉɉɊ – ɩɥɚɧɨɜɨ-ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɣ ɪɟɦɨɧɬ 

ɋɍȽ – ɫɠɢɠɟɧɧɵɣ ɭɝɥɟɜɨɞɨɪɨɞɧɵɣ ɝɚɡ 

ЭɂɆ – ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɣ ɦɟɯɚɧɢɡɦ 

ɋɉɉɄ – ɫɩɟɰɢɚɥɶɧɵɣ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɣ ɩɨɥɧɨɩɨɞɴɟɦɧɵɣ ɤɥɚɩɚɧ 
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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: 
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