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  ɋɅȺɃȾ 1 

Ɂɞɪɚɜɫɬɜɭɣɬɟ, ɍɜɚɠɚɟɦɵɟ ɱɥɟɧɵ ɤɨɦɢɫɫɢɢ! 
ɉɪɟɞɫɬɚɜɥɹɸ ɜɚɦ ɫɜɨɸ ɛɚɤɚɥɚɜɪɫɤɭɸ ɪɚɛɨɬɭ ɧɚ ɬɟɦɭ «Ɋɚɡɪɚɛɨɬɤɚ ɞɜɭɯɫɬɭɩɟɧɱɚɬɨɣ ɫɢɫɬɟɦɵ 
ɝɚɡɨɫɧɚɛɠɟɧɢɹ ɩɨɫɟɥɤɚ ɝɨɪɨɞɫɤɨɝɨ ɬɢɩɚ». 

 ɋɅȺɃȾ 2 
ɐɟɥɶɸ ɦɨɟɣ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɡɧɚɧɢɣ ɢ 
ɩɪɚɤɬɢɱɟɫɤɢɯ ɧɚɜɵɤɨɜ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɞɜɭɯɫɬɭɩɟɧɱɚɬɨɣ ɫɢɫɬɟɦɵ ɝɚɡɨɫɧɚɛɠɟɧɢɹ ɩɨɫɟɥɤɚ 
ɝɨɪɨɞɫɤɨɝɨ ɬɢɩɚ. 

 ɋɅȺɃȾ 3 
ɑɢɫɥɟɧɧɨɫɬɶ ɧɚɫɟɥɟɧɢɹ ɩɨ ɞɚɧɧɵɦ ɚɞɦɢɧɢɫɬɪɚɰɢɢ ɝɨɪɨɞɚ ɫɨɫɬɚɜɥɹɟɬ 5000 ɱɟɥɨɜɟɤ. ɑɚɫɬɶ 
ɠɢɥɨɣ ɡɨɧɵ ɨɛɟɫɩɟɱɟɧɚ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɦɢ ɫɢɫɬɟɦɚɦɢ ɨɬɨɩɥɟɧɢɹ ɢ ɝɨɪɹɱɟɝɨ 
ɜɨɞɨɫɧɚɛɠɟɧɢɹ. ɉɪɢɫɭɬɫɬɜɭɸɬ ɪɚɣɨɧɵ ɫ ɤɚɩɢɬɚɥɶɧɨɣ ɡɚɫɬɪɨɣɤɨɣ, ɚ ɬɚɤɠɟ, ɱɚɫɬɧɵɣ ɫɟɤɬɨɪ. 
ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɩɨɫɟɥɤɚ ɪɚɫɩɨɥɨɠɟɧɵ 3 ɤɨɬɟɥɶɧɵɟ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɡɪɚɛɨɬɤɢ ɛɵɥɢ 
ɫɩɪɨɟɤɬɢɪɨɜɚɧɵ ɤɨɥɶɰɟɜɚɹ ɫɟɬɶ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ, ɬɭɩɢɤɨɜɚɹ ɫɟɬɶ ɫɪɟɞɧɟɝɨ ɞɚɜɥɟɧɢɹ, 2 
ɝɚɡɨɪɟɝɭɥɹɬɨɪɧɵɯ ɩɭɧɤɬɚ ɢ ɝɚɡɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɚɹ ɫɬɚɧɰɢɹ. 
ɂɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ ɞɥɹ ȼɄɊ ɩɨɫɥɭɠɢɥɢ: ɝɟɧɩɥɚɧ ɩɨɫɟɥɤɚ, ɞɚɧɧɵɟ ɨ ɱɢɫɥɟɧɧɨɫɬɢ 
ɧɚɫɟɥɟɧɢɹ ɩɨ ɤɜɚɪɬɚɥɚɦ, ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ ɠɢɥɵɯ ɞɨɦɨɜ ɰɟɧɬɪɚɥɶɧɵɦ Ɍɋ, (ɋɅȺɃȾ 4) 
ɬɟɩɥɨɜɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɤɨɬɟɥɶɧɵɟ. 

 ɋɅȺɃȾ 5 
ȼ ɞɚɧɧɨɣ ɜɵɩɭɫɤɧɨɣ ɪɚɛɨɬɟ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɚ ɞɜɭɯɫɬɭɩɟɧɱɚɬɚɹ ɫɢɫɬɟɦɚ ɝɚɡɨɫɧɚɛɠɟɧɢɹ. 
ɋɢɫɬɟɦɚ ɫɨɫɬɨɢɬ ɢɡ ɬɭɩɢɤɨɜɨɣ ɫɟɬɢ ɫɪɟɞɧɟɝɨ ɞɚɜɥɟɧɢɹ, ɡɚɩɢɬɚɧɧɨɣ ɨɬ ȽɊɋ, ɤɨɬɨɪɭɸ 
ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɪɚɡɦɟɫɬɢɬɶ ɤ ɫɟɜɟɪɭ ɨɬ ɩɨɫɟɥɤɚ ɢ ɤɨɥɶɰɟɜɨɣ ɫɟɬɟɣ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ, ɤɨɬɨɪɚɹ 
ɩɪɢɜɟɞɟɧɚ ɧɚ ɫɯɟɦɟ. ɋɜɹɡɶ ɦɟɠɞɭ ɫɟɬɹɦɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɞɜɭɯ ɫɟɬɟɜɵɯ ȽɊɉ. 
ȼɫɟ ɤɨɬɟɥɶɧɵɟ ɡɚɩɢɬɚɧɵ ɨɬ ɫɟɬɢ ɫɪɟɞɧɟɝɨ ɞɚɜɥɟɧɢɹ. 

 ɋɅȺɃȾ 6 
ȼ ɩɪɨɰɟɫɫɟ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ ɛɵɥɢ ɪɚɫɫɱɢɬɚɧɵ ɨɛɴɟɦɵ ɩɨɬɪɟɛɥɟɧɢɹ ɝɚɡɚ ɧɚ ɧɭɠɞɵ 
ɨɬɨɩɥɟɧɢɹ ɢ ɜɟɧɬɢɥɹɰɢɢ ɠɢɥɨɝɨ ɫɟɤɬɨɪɚ, ɤɨɦɦɭɧɚɥɶɧɨ-ɛɵɬɨɜɵɟ ɧɭɠɞɵ, ɚ ɬɚɤɠɟ ɪɚɫɫɱɢɬɚɧɵ 
ɪɚɫɯɨɞɵ ɩɨɬɪɟɛɥɟɧɢɹ ɝɚɡɚ ɤɨɬɟɥɶɧɵɦɢ, ɫɨɝɥɚɫɧɨ ɢɯ ɬɟɩɥɨɜɨɣ ɦɨɳɧɨɫɬɢ. 
ɉɨ ɢɬɨɝɚɦ ɪɚɫɱɟɬɨɜ ɝɨɞɨɜɨɣ ɪɚɫɯɨɞ ɝɚɡɚ ɩɨɬɪɟɛɢɬɟɥɹɦɢ ɩɨɫɟɥɤɚ ɝɨɪɨɞɫɤɨɝɨ ɬɢɩɚ ɫɨɫɬɚɜɥɹɟɬ 
7371,3 ɬɵɫ. ɦ3/ɝɨɞ 

 ɋɅȺɃȾ 7 
ɇɚ ɞɢɚɝɪɚɦɦɚɯ ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɚɫɯɨɞɵ ɝɚɡɚ ɩɨ ɜɢɞɚɦ ɩɨɬɪɟɛɥɟɧɢɹ, ɧɚɢɛɨɥɶɲɢɣ ɪɚɫɯɨɞ ɝɚɡɚ 
ɩɪɢɯɨɞɢɬɫɹ ɧɚ ɤɨɬɟɥɶɧɭɸ ɐɟɧɬɪɚɥɶɧɭɸ ɤɨɬɟɥɶɧɭɸ ɢ ɫɨɫɬɚɜɥɹɟɬ 457,947 ɬɵɫ. ɦ3/ɝɨɞ. ɇɚ 
ɝɪɚɮɢɤɟ ɜɢɞɧɨ, ɱɬɨ ɫɚɦɨɟ ɜɵɫɨɤɨɟ ɩɨɬɪɟɛɥɟɧɢɟ ɝɚɡɚ ɩɪɢɯɨɞɢɬɫɹ ɧɚ ɹɧɜɚɪɶ 1165,1 ɬɵɫ. ɦ3/ɦɟɫ, 
ɚ ɦɢɧɢɦɚɥɶɧɨɟ ɧɚ ɢɸɥɶ 116,3 ɬɵɫ. ɦ3/ɦɟɫ.  

 ɋɅȺɃȾ 8 
Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɦɧɨɝɨɤɨɥɶɰɟɜɨɣ ɫɟɬɢ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɵɩɨɥɧɟɧ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ, ɫ ɷɬɨɣ ɰɟɥɶɸ ɦɧɨɸ ɪɚɡɪɚɛɨɬɚɧɚ ɦɨɞɟɥɶ 
ɪɚɛɨɬɵ ɫɟɬɢ. 

 ɋɅȺɃȾ 9 
ȼ ɨɫɧɨɜɭ ɦɨɞɟɥɢ ɡɚɥɨɠɟɧɵ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɮɨɪɦɭɥɵ ɝɚɡɨɜɨɣ ɞɢɧɚɦɢɤɢ. ɉɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɧɚ 
ɭɱɚɫɬɤɚɯ ɫɟɬɢ ɢ ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɧɟɜɹɡɤɚ ɜ ɤɨɥɶɰɚɯ ɨɩɪɟɞɟɥɹɥɢɫɶ ɩɨ ɮɨɪɦɭɥɚɦ. 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɨɩɪɚɜɨɱɧɵɯ ɪɚɫɯɨɞɨɜ ɜ ɤɨɥɶɰɚɯ ɜ ɨɫɧɨɜɭ ɦɨɞɟɥɢ ɡɚɥɨɠɟɧ ɦɟɬɨɞ Ɂɟɣɞɟɥɹ. 

 ɋɅȺɃȾ 10 
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Ⱦɚɥɟɟ ɛɵɥ ɩɪɨɜɟɞɟɧ ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ, ɬɭɩɢɤɨɜɵɯ ɨɬɜɟɬɜɥɟɧɢɣ ɢɡ ɭɫɥɨɜɢɹ 
ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɫɢɫɬɟɦɵ, ɩɨɞɨɛɪɚɧɵ ɦɢɧɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɵɟ ɞɢɚɦɟɬɪɵ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ 
ɝɚɡɨɩɪɨɜɨɞɨɜ, ɞɥɹ ɷɬɨɝɨ ɬɚɤɠɟ ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ ɤɨɦɩɶɸɬɟɪɧɚɹ ɦɨɞɟɥɶ. 

 ɋɅȺɃȾ 11 
Ɇɧɨɸ ɩɪɨɢɡɜɟɞɟɧ ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɫɟɬɢ ɫɪɟɞɧɟɝɨ ɞɚɜɥɟɧɢɹ, ɨɩɪɟɞɟɥɟɧɵ ɞɢɚɦɟɬɪɵ 
ɝɚɡɨɩɪɨɜɨɞɨɜ, ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɢ ɡɧɚɱɟɧɢɹ ɞɚɜɥɟɧɢɹ ɝɚɡɚ ɜ ɭɡɥɨɜɵɯ ɬɨɱɤɚɯ ɫɟɬɢ, ɪɟɡɭɥɶɬɚɬɵ 
ɨɬɨɛɪɚɠɟɧɵ ɜ ɬɚɛɥɢɰɟ. 

 ɋɅȺɃȾ 12,13 
Ɍɚɤɠɟ ɜ ɪɚɛɨɬɟ ɛɵɥɢ ɩɨɞɨɛɪɚɧɵ ɝɚɡɨɪɟɝɭɥɹɬɨɪɧɵɟ ɩɭɧɤɬɵ ɢ ɝɚɡɨɪɟɝɭɥɹɬɨɪɧɵɟ ɭɫɬɚɧɨɜɤɢ. 
Ƚɚɡɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɚɹ ɫɬɚɧɰɢɹ ȽɊɉ ɢ ȽɊɍ ɨɛɨɪɭɞɨɜɚɧɵ ɪɟɝɭɥɹɬɨɪɚɦɢ ɞɚɜɥɟɧɢɹ ɊȾ ɢ 
ɊȾɍɄ. ɇɚ ɱɟɪɬɟɠɚɯ ɩɪɟɞɫɬɚɜɥɟɧɵ ɩɥɚɧ, ɫɯɟɦɚ ɢ ɪɚɡɪɟɡɵ ɫ ɨɛɨɡɧɚɱɟɧɢɟɦ ɨɫɧɨɜɧɵɯ 
ɷɥɟɦɟɧɬɨɜ ɨɞɧɨɝɨ ɢɡ ɜɚɪɢɚɧɬɨɜ ɩɨɞɨɛɪɚɧɧɨɝɨ ȽɊɍ ɫ ɪɟɝɭɥɹɬɨɪɨɦ ɞɚɜɥɟɧɢɹ ɊȾ-50Ɇ-20. 
 
Ɋɟɡɭɥɶɬɚɬɵ ɜɫɟɯ ɜɵɩɨɥɧɟɧɧɵɯ ɪɚɫɱɟɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɨɹɫɧɢɬɟɥɶɧɨɣ ɡɚɩɢɫɤɟ. Ɍɚɤɠɟ ɜ 
ɪɚɦɤɚɯ ȼɄɊ ɪɚɡɪɚɛɨɬɚɧ ɪɚɡɞɟɥ «Ɍɟɯɧɨɥɨɝɢɹ ɜɨɡɜɟɞɟɧɢɹ ɢɧɠɟɧɟɪɧɵɯ ɫɨɨɪɭɠɟɧɢɣ» ɧɚ 
ɦɨɧɬɚɠ ɩɨɞɡɟɦɧɵɯ ɝɚɡɨɩɪɨɜɨɞɨɜ. 

 ɋɅȺɃȾ 14 
ɋɩɚɫɢɛɨ ɡɚ ɜɧɢɦɚɧɢɟ! 
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ȼȼȿȾȿɇɂȿ 
 

Ⱦɨɥɹ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ ɜ ɬɨɩɥɢɜɧɨɦ ɛɚɥɚɧɫɟ Ɋɨɫɫɢɢ ɫɨɫɬɚɜɥɹɟɬ 60%. Ɍɚɤ ɤɚɤ 

ɩɪɢɪɨɞɧɵɣ ɝɚɡ ɹɜɥɹɟɬɫɹ ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɵɦ ɷɧɟɪɝɨɧɨɫɢɬɟɥɟɦ, ɤɨɬɨɪɵɣ ɲɢɪɨɤɨ 

ɩɪɢɦɟɧɹɟɬɫɹ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ, ɜ ɭɫɥɨɜɢɹɯ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɨɫɬɚ ɜ ɫɬɪɚɧɟ 

ɝɚɡɢɮɢɤɚɰɢɹ ɦɨɠɟɬ ɫɨɫɬɚɜɢɬɶ ɨɫɧɨɜɭ ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɡɜɢɬɢɹ 

ɪɟɝɢɨɧɨɜ Ɋɨɫɫɢɢ, ɨɛɟɫɩɟɱɢɬɶ ɭɥɭɱɲɟɧɢɟ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɢ ɛɵɬɚ ɧɚɫɟɥɟɧɢɹ, ɚ 

ɬɚɤɠɟ ɫɧɢɠɟɧɢɟ ɡɚɝɪɹɡɧɟɧɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. Ɉɫɧɨɜɧɨɣ ɡɚɞɚɱɟɣ ɩɪɢ 

ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ ɹɜɥɹɟɬɫɹ ɟɝɨ ɪɚɰɢɨɧɚɥɶɧɨɟ ɩɨɬɪɟɛɥɟɧɢɟ, ɬɨ ɟɫɬɶ 

ɫɧɢɠɟɧɢɟ ɭɞɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɩɨɫɪɟɞɫɬɜɨɦ ɜɧɟɞɪɟɧɢɹ ɷɤɨɧɨɦɢɱɧɵɯ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ, ɩɪɢ ɤɨɬɨɪɵɯ ɧɚɢɛɨɥɟɟ ɩɨɥɧɨ ɪɟɚɥɢɡɭɸɬɫɹ 

ɩɨɥɨɠɢɬɟɥɶɧɵɟ ɫɜɨɣɫɬɜɚ ɝɚɡɚ. 

ȼ ɞɚɧɧɨɣ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɦɚɬɟɪɢɚɥɵ ɩɨ ɪɚɡɪɚɛɨɬɤɟ 

ɫɯɟɦɵ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɫɟɬɟɣ ɝɚɡɨɫɧɚɛɠɟɧɢɹ ɩɨɫɟɥɤɚ ɝɨɪɨɞɫɤɨɝɨ ɬɢɩɚ, 

ɱɢɫɥɟɧɧɨɫɬɶ ɧɚɫɟɥɟɧɢɹ ɤɨɬɨɪɨɝɨ ɫɨɫɬɚɜɥɹɟɬ 5000 ɱɟɥɨɜɟɤ. Ƚɚɡɢɮɢɰɢɪɨɜɚɬɶ 

ɩɨɫɟɥɨɤ  ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɩɪɢɪɨɞɧɵɦ ɝɚɡɨɦ. 

Ȼɥɚɝɨɞɚɪɹ ɬɟɯɧɢɱɟɫɤɢɦ ɪɟɲɟɧɢɹɦ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɦ ɜ ɪɚɛɨɬɟ, ɝɚɡɢɮɢɤɚɰɢɹ 

ɩɨɫɟɥɤɚ ɦɨɠɟɬ ɜɟɫɬɢɫɶ ɧɚ ɫɨɜɪɟɦɟɧɧɨɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦ ɭɪɨɜɧɟ, ɪɟɲɚɹ, ɤɚɤ 

ɡɚɞɚɱɢ ɝɚɡɨɫɧɚɛɠɟɧɢɹ ɧɚɫɟɥɟɧɢɹ, ɬɚɤ ɢ ɩɨɞɞɟɪɠɚɧɢɹ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɛɚɥɚɧɫɚ. 

ȻɊ ɜɵɩɨɥɧɟɧɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɋɉ 62.13330.2011 Ƚɚɡɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɟ 

ɫɢɫɬɟɦɵ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 42-01-2002.  
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1 Ƚɚɡɨɫɧɚɛɠɟɧɢɟ 
 

1.1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ ɝɚɡɢɮɢɤɚɰɢɢ ɪɚɛɨɱɟɝɨ ɩɨɫɟɥɤɚ 

 

ɑɢɫɥɟɧɧɨɫɬɶ ɧɚɫɟɥɟɧɢɹ ɩɨɫɟɥɤɚ ɝɨɪɨɞɫɤɨɝɨ ɬɢɩɚ ɫɨɫɬɚɜɥɹɟɬ 5000 ɱɟɥɨɜɟɤ. 

ȼ ɩɨɫɟɥɤɟ ɧɚɯɨɞɢɬɫɹ 3 ɤɨɬɟɥɶɧɵɯ: ɰɟɧɬɪɚɥɶɧɚɹ ɤɨɬɟɥɶɧɚɹ, ɤɨɬɟɥɶɧɚɹ 

ɚɞɦɢɧɢɫɬɪɚɰɢɢ, ɤɨɬɟɥɶɧɚɹ ɛɨɥɶɧɢɰɵ. 

Ƚɚɡɢɮɢɰɢɪɨɜɚɬɶ ɩɨɫɟɥɨɤ ɝɨɪɨɞɫɤɨɝɨ ɬɢɩɚ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɩɪɢɪɨɞɧɵɦ 

ɝɚɡɨɦ ɫɥɟɞɭɸɳɟɝɨ ɫɨɫɬɚɜɚ ɝɨɪɸɱɢɯ ɤɨɦɩɨɧɟɧɬɨɜ: ɦɟɬɚɧ – 96 %, ɷɬɚɧ – 1%; 

ɩɪɨɩɚɧ – 0,5%, ɛɭɬɚɧ – 0,3%, ɩɟɧɬɚɧ – 0,2%, ɞɢɨɤɫɢɞ ɭɝɥɟɪɨɞɚ – 0,5%, ɚɡɨɬ + 

ɪɟɞɤɢɟ ɝɚɡɵ – 1,5%. 

Ɇɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ: 

- ɬɟɦɩɟɪɚɬɭɪɚ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ ɨɬɚɩɥɢɜɚɟɦɵɯ ɡɞɚɧɢɣ, tȼɇ =22°ɋ 12; 

- ɪɚɫɱɟɬɧɚɹ ɧɚɪɭɠɧɚɹ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɨɬɨɩɥɟɧɢɹ, tɊ.Ɉ = -37°ɋ 12; 

- ɪɚɫɱɟɬɧɚɹ ɧɚɪɭɠɧɚɹ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɜɟɧɬɢɥɹɰɢɢ, tɊ.ȼ.= -37°ɋ 12; 

- ɫɪɟɞɧɹɹ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɡɚ ɨɬɨɩɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ, tɋɊ.Ɉ = -6,7°ɋ 12; 

- ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ, ɩ0 = 233 ɞɧɹ 12. 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɫɯɟɦɵ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɫɟɬɟɣ 

ɝɚɡɨɫɧɚɛɠɟɧɢɹ ɩɨɫɟɥɤɚ ɝɨɪɨɞɫɤɨɝɨ ɬɢɩɚ – ɬɚɛɥɢɰɚ 1. 

Ɍɚɛɥɢɰɚ 1 − ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɫɯɟɦɵ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɫɟɬɟɣ 
ɝɚɡɨɫɧɚɛɠɟɧɢɹ ɩɨɫɟɥɤɚ ɝɨɪɨɞɫɤɨɝɨ ɬɢɩɚ 

ɇɨɦɟɪ 
ɤɜɚɪɬɚɥɚ 

ɑɢɫɥɨ ɠɢɬɟɥɟɣ 
(ɩɨɬɪɟɛɢɬɟɥɟɣ 

ɝɚɡɚ) 

ɉɥɨɳɚɞɶ ɨɬɚɩɥɢɜɚɟɦɵɯ 
ɩɨɦɟɳɟɧɢɣ ɚɜɬɨɧɨɦɧɨɣ 

ɫɢɫɬɟɦɨɣ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ, 
ɦ2 

ɉɪɢɦɟɱɚɧɢɟ 

1 350  
Ɇɧɨɝɨɷɬɚɠɧɚɹ ɡɚɫɬɪɨɣɤɚ 

(ɬɟɩɥɨɫɧɚɛɠɟɧɢɟ ɨɬ 
ɰɟɧɬɪɚɥɶɧɨɣ ɤɨɬɟɥɶɧɨɣ) 

2 370  
Ɇɧɨɝɨɷɬɚɠɧɚɹ ɡɚɫɬɪɨɣɤɚ 

(ɬɟɩɥɨɫɧɚɛɠɟɧɢɟ ɨɬ 
ɰɟɧɬɪɚɥɶɧɨɣ ɤɨɬɟɥɶɧɨɣ) 

3 280  
Ɇɧɨɝɨɷɬɚɠɧɚɹ ɡɚɫɬɪɨɣɤɚ 

(ɬɟɩɥɨɫɧɚɛɠɟɧɢɟ ɨɬ 
ɰɟɧɬɪɚɥɶɧɨɣ ɤɨɬɟɥɶɧɨɣ) 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 1 

ɇɨɦɟɪ 
ɤɜɚɪɬɚɥɚ 

ɑɢɫɥɨ ɠɢɬɟɥɟɣ 
(ɩɨɬɪɟɛɢɬɟɥɟɣ 

ɝɚɡɚ) 

ɉɥɨɳɚɞɶ ɨɬɚɩɥɢɜɚɟɦɵɯ 
ɩɨɦɟɳɟɧɢɣ ɚɜɬɨɧɨɦɧɨɣ 

ɫɢɫɬɟɦɨɣ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ, 
ɦ2 

ɉɪɢɦɟɱɚɧɢɟ 

4 380  
Ɇɧɨɝɨɷɬɚɠɧɚɹ ɡɚɫɬɪɨɣɤɚ 

(ɬɟɩɥɨɫɧɚɛɠɟɧɢɟ ɨɬ 
ɰɟɧɬɪɚɥɶɧɨɣ ɤɨɬɟɥɶɧɨɣ) 

5 330  
Ɇɧɨɝɨɷɬɚɠɧɚɹ ɡɚɫɬɪɨɣɤɚ 

(ɬɟɩɥɨɫɧɚɛɠɟɧɢɟ ɨɬ 
ɰɟɧɬɪɚɥɶɧɨɣ ɤɨɬɟɥɶɧɨɣ) 

6 190  
Ɇɧɨɝɨɷɬɚɠɧɚɹ ɡɚɫɬɪɨɣɤɚ 

(ɬɟɩɥɨɫɧɚɛɠɟɧɢɟ ɨɬ 
ɰɟɧɬɪɚɥɶɧɨɣ ɤɨɬɟɥɶɧɨɣ) 

7 240  
Ɇɧɨɝɨɷɬɚɠɧɚɹ ɡɚɫɬɪɨɣɤɚ 

(ɬɟɩɥɨɫɧɚɛɠɟɧɢɟ ɨɬ 
ɰɟɧɬɪɚɥɶɧɨɣ ɤɨɬɟɥɶɧɨɣ) 

8 280  
Ɇɧɨɝɨɷɬɚɠɧɚɹ ɡɚɫɬɪɨɣɤɚ 

(ɬɟɩɥɨɫɧɚɛɠɟɧɢɟ ɨɬ 
ɰɟɧɬɪɚɥɶɧɨɣ ɤɨɬɟɥɶɧɨɣ) 

9 350  
Ɇɧɨɝɨɷɬɚɠɧɚɹ ɡɚɫɬɪɨɣɤɚ 

(ɬɟɩɥɨɫɧɚɛɠɟɧɢɟ ɨɬ 
ɰɟɧɬɪɚɥɶɧɨɣ ɤɨɬɟɥɶɧɨɣ) 

10 380  
Ɇɧɨɝɨɷɬɚɠɧɚɹ ɡɚɫɬɪɨɣɤɚ 

(ɬɟɩɥɨɫɧɚɛɠɟɧɢɟ ɨɬ 
ɰɟɧɬɪɚɥɶɧɨɣ ɤɨɬɟɥɶɧɨɣ) 

11 100 1800  

12 100 1800  
14 120 2160  
15 90 1620  
16 130 2340  
17 120 2160  
18 110 1980  
19 90 1620  
20 70 1260  
21 80 1440  
22 80 1440  
23 70 1260  
24 90 1620  
25 120 2160  
26 100 1800  
27 80 1440  
28 110 1980  
29 120 2160  
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Ɍɚɛɥɢɰɚ 2 − ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ ɩɨɬɪɟɛɥɟɧɢɹ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ 
ɤɨɬɟɥɶɧɵɦɢ 

Ⱥɛɨɧɟɧɬ ɇɚɢɦɟɧɨɜɚɧɢɟ ɚɛɨɧɟɧɬɚ 

ȼɵɪɚɛɚɬɵɜɚɟɦɚɹ 
ɬɟɩɥɨɜɚɹ ɦɨɳɧɨɫɬɶ 

Ƚɤɚɥ/ɱ Ƚɤɚɥ/ɝɨɞ 

1 ɐɟɧɬɪɚɥɶɧɚɹ ɤɨɬɟɥɶɧɚɹ 6,5 23500 

2 Ʉɨɬɟɥɶɧɚɹ ɚɞɦɢɧɢɫɬɪɚɰɢɢ 0,4 1500 

3 Ʉɨɬɟɥɶɧɚɹ Ȼɨɥɶɧɢɰɵ 0,96 3600 
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1.2 Ɋɚɫɱɟɬ ɧɢɡɲɟɣ ɬɟɩɥɨɬɵ ɫɝɨɪɚɧɢɹ ɢ ɩɥɨɬɧɨɫɬɢ ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɝɚɡɚ 

 

Ⱦɥɹ ɪɚɫɱɟɬɚ ɩɨɬɪɟɛɥɟɧɢɹ ɝɚɡɚ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɧɢɡɲɭɸ ɬɟɩɥɨɬɭ ɫɝɨɪɚɧɢɹ 

ɫɭɯɨɝɨ ɝɚɡɚ, ɤȾɠ/ɦ3, ɚ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɩɥɨɬɧɨɫɬɶ ɝɚɡɚ, 

ɤɝ/ɦ3, ɢ ɟɝɨ ɤɢɧɟɦɚɬɢɱɟɫɤɭɸ ɜɹɡɤɨɫɬɶ, ɦ2/ɫ.  

ɇɢɡɲɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɝɚɡɚ, ɤȾɠ/ɦ3, ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɫɭɦɦɚ 

ɩɪɨɢɡɜɟɞɟɧɢɣ ɜɟɥɢɱɢɧ, ɬɟɩɥɨɬɵ ɫɝɨɪɚɧɢɹ ɝɨɪɸɱɢɯ ɤɨɦɩɨɧɟɧɬɨɜ, ɧɚ ɢɯ ɨɛɴɟɦɧɵɟ 

ɞɨɥɢ ɩɨ ɮɨɪɦɭɥɟ 

 

100

)( P

HinmP

H
i

QHC
Q


 , (1) 

ɝɞɟ inmHC )(  - ɫɨɞɟɪɠɚɧɢɟ i-ɝɨ ɤɨɦɩɨɧɟɧɬɚ ɦɟɬɚɧɨɜɨɝɨ ɪɹɞɚ ɜ ɝɚɡɟ, %; 
P

H i
Q  - ɧɢɡɲɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ i-ɝɨ ɤɨɦɩɨɧɟɧɬɚ ɝɚɡɚ, ɤȾɠ/ɦ3 [16]. 

ɉɥɨɬɧɨɫɬɶ ɝɚɡɚ, ɤɝ/ɦ3, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 

100
ii

Ƚ





  , (2) 

ɝɞɟ i  - ɫɨɞɟɪɠɚɧɢɟ i-ɝɨ ɤɨɦɩɨɧɟɧɬɚ ɜ ɝɚɡɟ, % ɩɨ ɨɛɴɟɦɭ; 

i  - ɩɥɨɬɧɨɫɬɶ ɫɝɨɪɚɧɢɹ i-ɝɨ ɤɨɦɩɨɧɟɧɬɚ ɝɚɡɚ, ɤɝ/ɦ3 [16]. 

Ʉɢɧɟɦɚɬɢɱɟɫɤɚɹ ɜɹɡɤɨɫɬɶ ɝɚɡɚ, ɦ2/ɫ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

ȽȽȽ  / , (3) 

ɝɞɟ Ƚ - ɞɢɧɚɦɢɱɟɫɤɚɹ ɜɹɡɤɨɫɬɶ ɝɚɡɚ, ɉɚɫ; 

Ƚ  - ɩɥɨɬɧɨɫɬɶ ɝɚɡɨɜɨɣ ɫɦɟɫɢ, ɤɝ/ɦ3, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (28). 

Ⱦɢɧɚɦɢɱɟɫɤɚɹ ɜɹɡɤɨɫɬɶ ɝɚɡɚ, ɉɚɫ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

100
ii

Ƚ





 , (4) 

ɝɞɟ i  - ɫɨɞɟɪɠɚɧɢɟ i-ɝɨ ɤɨɦɩɨɧɟɧɬɚ ɜ ɝɚɡɟ, % ɩɨ ɨɛɴɟɦɭ; 
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i  – ɞɢɧɚɦɢɱɟɫɤɚɹ ɜɹɡɤɨɫɬɶ i-ɝɨ ɤɨɦɩɨɧɟɧɬɚ ɜ ɝɚɡɚ ɩɪɢ ɧ.ɭ, ɉɚɫ, ɩɪɢɧɢɦɚɟɬɫɹ 

ɩɨ ɬɚɛɥɢɰɟ 3. 

Ɍɚɛɥɢɰɚ 3 - Ɏɢɡɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɚɡɨɜ ɩɪɢ 0 ɋ 101,3 ɤɉɚ 

Ƚɚɡ 
ɏɢɦɢɱɟɫɤɚɹ 

ɮɨɪɦɭɥɚ 

ɉɥɨɬ-
ɧɨɫɬɶ, 
ɤɝ/ɦ3 

ɇɢɡɲɚɹ 
ɬɟɩɥɨɬɚ 

ɫɝɨɪɚɧɢɹ, 
ɤȾɠ/ɦ3 

Ɇɨɥɟɤɭ-
ɥɹɪɧɚɹ 
ɦɚɫɫɚ 

Ⱦɢɧɚɦɢɱɟɫɤɚɹ 
ɜɹɡɤɨɫɬɶ, ɉɚ·ɫ 

Ɇɟɬɚɧ ɋɇ4 0,7168 35840 16,042 101·10-7 
ɗɬɚɧ ɋ2ɇ6 1,3566 63730 30,069 86·10-7 

ɉɪɨɩɚɧ ɋ3ɇ8 2,019 93370 44,096 75·10-7 
Ȼɭɬɚɧ ɋ4ɇ10 2,703 123770 58,122 68·10-7 

ɉɟɧɬɚɧ ɋ5ɇ12 3,221 146340 72,149 2830·10-7 
Ⱥɡɨɬ N2 1,2505  28,013 165·10-7 

Ⱦɢɨɤɫɢɞ ɭɝɥɟɪɨɞɚ ɋɈ2 1,9768  44,010 137·10-7 
 

Ƚɚɡɢɮɢɰɢɪɨɜɚɬɶ ɩɨɫɟɥɨɤ ɝɨɪɨɞɫɤɨɝɨ ɬɢɩɚ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɩɪɢɪɨɞɧɵɦ ɝɚɡɨɦ 

ɫɥɟɞɭɸɳɟɝɨ ɫɨɫɬɚɜɚ ɝɨɪɸɱɢɯ ɤɨɦɩɨɧɟɧɬɨɜ: ɦɟɬɚɧ – 96 %, ɷɬɚɧ – 1%; ɩɪɨɩɚɧ – 

0,5%, ɛɭɬɚɧ – 0,3%, ɩɟɧɬɚɧ – 0,2%, ɞɢɨɤɫɢɞ ɭɝɥɟɪɨɞɚ – 0,5%, ɚɡɨɬ + ɪɟɞɤɢɟ ɝɚɡɵ 

– 1,5%. 

Ɋɚɫɱɟɬ ɧɢɡɲɟɣ ɬɟɩɥɨɬɵ ɫɝɨɪɚɧɢɹ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ (1), ɧɢɡɲɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ ɫɨɫɬɚɜɥɹɟɬ 

P

HQ 96 35840 1 63730 0,5 93370 0,3 123770 0,2 146340

100

         =36170 ɤȾɠ/ɦ3. 

Ɋɚɫɱɟɬ ɩɥɨɬɧɨɫɬɢ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (2), ɩɥɨɬɧɨɫɬɶ 

ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ ɫɨɫɬɚɜɥɹɟɬ 

96 0,7168 1 1,3566 0,5 2,019 0,3 2,703 0,2 3,221

100Ƚ
        

   

0,5 1,9768 1,5 1,2505

100

  
 = 0,755 ɤɝ/ɦ3. 

Ɋɚɫɱɟɬ ɞɢɧɚɦɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

(4), ɞɢɧɚɦɢɱɟɫɤɚɹ ɜɹɡɤɨɫɬɶ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ ɫɨɫɬɚɜɥɹɟɬ 

7 7 7 796 101 10 1 86 10 0,5 75 10 0,3 68 10

100Ƚ
             

 

7 7 70,2 2830 10 1,5 165 10 0,5 137 10

100

         
 =0,0000107 ɉɚ·ɫ. 
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Ʉɢɧɟɦɚɬɢɱɟɫɤɚɹ ɜɹɡɤɨɫɬɶ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (3) ɢ 

ɫɨɫɬɚɜɥɹɟɬ 0,0000107 / 0,755Ƚ  =0,0000142 ɦ2/ɫ. 
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1.3 Ɋɚɫɱɟɬ ɩɨɬɪɟɛɥɟɧɢɹ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ ɧɚɫɟɥɟɧɢɟɦ 

 

ɑɢɫɥɨ ɩɨɬɪɟɛɢɬɟɥɟɣ ɝɚɡɚ ɩɨ ɦɢɤɪɨɪɚɣɨɧɚɦ ɜɵɹɜɥɹɸɬ ɢɡ ɚɧɚɥɢɡɚ ɢɯ 

ɧɚɫɟɥɟɧɧɨɫɬɢ, ɷɬɚɠɧɨɫɬɢ ɡɚɫɬɪɨɣɤɢ ɢ ɟɟ ɨɫɧɨɜɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ, ɱɢɫɥɚ ɢ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɟɞɩɪɢɹɬɢɣ ɢ ɭɱɪɟɠɞɟɧɢɹ ɝɨɪɨɞɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ, ɧɚɥɢɱɢɢ 

ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɝɨ ɝɨɪɹɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɨɬɨɩɢɬɟɥɶɧɵɯ 

ɫɢɫɬɟɦ, ɬɨɩɥɢɜɧɨɝɨ ɢ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ ɩɨɫɟɥɤɚ.  

ɉɪɢ ɪɚɫɱɟɬɟ ɩɨɬɪɟɛɥɟɧɢɹ ɝɚɡɚ ɜ ɤɜɚɪɬɢɪɚɯ ɢ ɱɚɫɬɧɵɯ ɞɨɦɚɯ ɧɚ 

ɤɨɦɦɭɧɚɥɶɧɨ-ɛɵɬɨɜɵɟ ɧɭɠɞɵ ɧɨɪɦɚ ɪɚɫɯɨɞɚ ɬɟɩɥɨɬɵ ɨɬɧɟɫɟɧɚ ɤ ɨɞɧɨɦɭ 

ɱɟɥɨɜɟɤɭ ɜ ɝɨɞ. Ƚɨɞɨɜɨɣ ɪɚɫɯɨɞ ɝɚɡɚ, ɦɥɧ ɦ3/ɝɨɞ, ɩɨɬɪɟɛɥɹɟɦɨɝɨ ɠɢɥɵɦɢ 

ɡɞɚɧɢɹɦɢ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 

3332211 10


 Ɋ
H

ɄɄɄɄɄɄ
Ʉ
ȽɈȾ Q

nqnqnq
Q , (5) 

ɝɞɟ Ʉq1  ɢ Ʉn1  - ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɧɨɪɦɚ ɪɚɫɯɨɞɚ ɬɟɩɥɨɬɵ ɧɚ ɩɪɢɝɨɬɨɜɥɟɧɢɟ ɩɢɳɢ ɩɪɢ 

ɧɚɥɢɱɢɢ ɜ ɤɜɚɪɬɢɪɟ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɝɨ ɝɨɪɹɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɆȾɠ/ɝɨɞ [16] 

ɢ ɤɨɥɢɱɟɫɬɜɨ ɪɚɫɱɟɬɧɵɯ ɟɞɢɧɢɰ ɞɚɧɧɨɝɨ ɜɢɞɚ ɩɨɬɪɟɛɥɟɧɢɹ;  
Ʉq2  ɢ Ʉn2  - ɧɨɪɦɚ ɪɚɫɯɨɞɚ ɬɟɩɥɨɬɵ ɧɚ ɩɪɢɝɨɬɨɜɥɟɧɢɟ ɩɢɳɢ ɢ ɝɨɪɹɱɟɣ ɜɨɞɵ ɩɪɢ 

ɧɚɥɢɱɢɢ ɜ ɤɜɚɪɬɢɪɟ ɝɚɡɨɜɨɝɨ ɜɨɞɨɧɚɝɪɟɜɚɬɟɥɹ, ɆȾɠ/ɝɨɞ [16] ɢ ɤɨɥɢɱɟɫɬɜɨ 

ɪɚɫɱɟɬɧɵɯ ɟɞɢɧɢɰ ɞɚɧɧɨɝɨ ɜɢɞɚ ɩɨɬɪɟɛɥɟɧɢɹ;  
Ʉq3  ɢ Ʉn3  - ɧɨɪɦɚ ɪɚɫɯɨɞɚ ɬɟɩɥɨɬɵ ɧɚ ɩɪɢɝɨɬɨɜɥɟɧɢɟ ɩɢɳɢ ɢ ɝɨɪɹɱɟɣ ɜɨɞɵ ɩɪɢ 

ɨɬɫɭɬɫɬɜɢɢ ɜ ɤɜɚɪɬɢɪɟ ɝɚɡɨɜɨɝɨ ɜɨɞɨɧɚɝɪɟɜɚɬɟɥɹ, ɆȾɠ/ɝɨɞ [16] ɢ ɤɨɥɢɱɟɫɬɜɨ 

ɪɚɫɱɟɬɧɵɯ ɟɞɢɧɢɰ ɞɚɧɧɨɝɨ ɜɢɞɚ ɩɨɬɪɟɛɥɟɧɢɹ;  
Ɋ
ɇQ  - ɧɢɡɲɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɫɭɯɨɝɨ ɝɚɡɚ, ɤȾɠ/ɦ3. 

Ƚɨɞɨɜɨɣ ɪɚɫɯɨɞ ɝɚɡɚ, ɦɥɧ. ɦ3/ɝɨɞ, ɧɚ ɨɬɨɩɥɟɧɢɟ ɢ ɜɟɧɬɢɥɹɰɢɸ ɠɢɥɵɯ 

ɡɚɫɬɪɨɟɤ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

6. . 0
. . 1 1 2

. . . . 0

24 (1 ) 10 ,ȼɇ ɋɊ Ɉ ȼɇ ɋɊ Ɉ o
Ɉ ȼ Ɋ

ȼɇ Ɋ Ɉ ȼɇ Ɋ ȼ ɇ

t t t t q F n
Q k Z k k

t t t t Q
    

             
 (6) 
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ɝɞɟ tȼɇ, tɊ.Ɉ., tɊ.ȼ., tɋɊ.Ɉ − ɬɟɦɩɟɪɚɬɭɪɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ 

ɨɬɚɩɥɢɜɚɟɦɵɯ ɡɞɚɧɢɣ, ɪɚɫɱɟɬɧɚɹ ɧɚɪɭɠɧɚɹ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɨɬɨɩɥɟɧɢɹ, 

ɪɚɫɱɟɬɧɚɹ ɧɚɪɭɠɧɚɹ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɜɟɧɬɢɥɹɰɢɢ, ɫɪɟɞɧɹɹ ɧɚɪɭɠɧɨɝɨ 

ɜɨɡɞɭɯɚ ɡɚ ɨɬɨɩɢɬɟɥɶɧɵɣ ɫɟɡɨɧ, ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɋɉ 131.13330.2012 

«ɋɬɪɨɢɬɟɥɶɧɚɹ ɤɥɢɦɚɬɨɥɨɝɢɹ», °ɋ;  

1k  - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɫɯɨɞ ɬɟɩɥɨɬɵ ɧɚ ɨɬɨɩɥɟɧɢɟ ɠɢɥɵɯ ɢ 

ɨɛɳɟɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ, ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɞɚɧɧɵɯ ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɪɚɜɧɵɦ 0,25; 

2k  - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɫɯɨɞ ɬɟɩɥɨɬɵ ɧɚ ɜɟɧɬɢɥɹɰɢɸ ɠɢɥɵɯ ɢ 

ɨɛɳɟɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ, ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɞɚɧɧɵɯ ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ 0,6; 

Z  - ɫɪɟɞɧɟɟ ɡɚ ɨɬɨɩɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ ɱɢɫɥɨ ɱɚɫɨɜ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ 

ɜɟɧɬɢɥɹɰɢɢ ɜ ɬɟɱɟɧɢɟ ɫɭɬɨɤ (ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɞɚɧɧɵɯ ɩɪɢɧɢɦɚɟɬɫɹ 16 ɱɚɫɨɜ); 

Oq  - ɭɤɪɭɩɧɟɧɧɵɣ ɩɨɤɚɡɚɬɟɥɶ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɱɚɫɨɜɨɝɨ ɪɚɫɯɨɞɚ ɬɟɩɥɨɬɵ ɧɚ 

ɨɬɨɩɥɟɧɢɟ ɠɢɥɵɯ ɡɞɚɧɢɣ, ɤȾɠ/ɱ ɧɚ 1 ɦ2 ɠɢɥɨɣ ɩɥɨɳɚɞɢ [16]  

F - ɩɥɨɳɚɞɶ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɡɞɚɧɢɣ, ɦ2;  

On  - ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ (ɫɨ ɫɪɟɞɧɟɫɭɬɨɱɧɨɣ 

ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɨɡɞɭɯɚ 8 °ɋ ɢ ɦɟɧɟɟ), ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɋɉ 131.13330.2012 

«ɋɬɪɨɢɬɟɥɶɧɚɹ ɤɥɢɦɚɬɨɥɨɝɢɹ», ɫɭɬ; 

O  - ɄɉȾ ɨɬɨɩɢɬɟɥɶɧɵɯ ɭɫɬɚɧɨɜɨɤ ɜ ɞɨɥɹɯ ɟɞɢɧɢɰ, ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɞɚɧɧɵɯ 

ɞɥɹ ɦɟɫɬɧɵɯ ɤɨɬɟɥɶɧɵɯ ɩɪɢɧɢɦɚɟɬɫɹ 0,80,85, ɞɥɹ ɪɚɣɨɧɧɵɯ ɤɨɬɟɥɶɧɵɯ ɫ ɭɱɟɬɨɦ 

ɩɨɬɟɪɶ ɜ ɬɟɩɥɨɜɵɯ ɫɟɬɹɯ – 0,8;  

Ɋ
ɇQ  - ɧɢɡɲɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɫɭɯɨɝɨ ɝɚɡɚ, ɤȾɠ/ɦ3. 

ɑɚɫɨɜɨɣ ɪɚɫɯɨɞ ɝɚɡɚ, ɦ3/ɱ, ɜ ɠɢɥɵɯ ɞɨɦɚɯ ɢ ɧɚ ɤɨɦɦɭɧɚɥɶɧɨ-ɛɵɬɨɜɵɟ 

ɧɭɠɞɵ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

610j
ȽɈȾj

ɑ j

Q
Q

m


 , (7) 

ɝɞɟ j

ȽɈȾQ  - ɝɨɞɨɜɨɣ ɪɚɫɯɨɞ ɝɚɡɚ, ɦɥɧ ɦ3/ɝɨɞ; 
jm  - ɱɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɚɤɫɢɦɭɦɚ, ɱ/ɝɨɞ. 
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Ⱦɥɹ ɠɢɥɵɯ ɞɨɦɨɜ ɱɢɫɥɨ ɱɚɫɨɜ ɦɚɤɫɢɦɭɦɚ ɡɚɜɢɫɢɬ ɨɬ ɱɢɫɥɚ ɠɢɬɟɥɟɣ, 

ɫɧɚɛɠɚɟɦɵɯ ɝɚɡɨɦ ɨɬ ɫɟɬɢ 16. 

ɑɚɫɨɜɨɣ ɪɚɫɯɨɞ ɝɚɡɚ, ɦ3/ɱ, ɧɚ ɨɬɨɩɥɟɧɢɟ ɢ ɜɟɧɬɢɥɹɰɢɸ ɠɢɥɵɯ ɢ 

ɨɛɳɟɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 

6
. .

( . .)
. .

10Ɉ ȼ
ɑ Ɉ ȼ

Ɉ ȼ

Q
Q

m


 , (8) 

 

ɝɞɟ ..ȼɈQ  - ɝɨɞɨɜɨɣ ɪɚɫɯɨɞ ɝɚɡɚ ɧɚ ɨɬɨɩɥɟɧɢɟ ɢ ɜɟɧɬɢɥɹɰɢɸ ɠɢɥɵɯ ɢ 

ɨɛɳɟɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ, ɦɥɧ ɦ3/ɝɨɞ; 

..ȼɈm  - ɱɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɚɤɫɢɦɭɦɚ ɧɚ ɨɬɨɩɥɟɧɢɟ, ɜɟɧɬɢɥɹɰɢɸ 

ɠɢɥɵɯ ɢ ɨɛɳɟɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ, ɱ/ɝɨɞ. 

ɑɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɚɤɫɢɦɭɦɚ, ɱ/ɝɨɞ, ɧɚ ɨɬɨɩɥɟɧɢɟ, ɜɟɧɬɢɥɹɰɢɸ 

ɠɢɥɵɯ ɢ ɨɛɳɟɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ ɜɵɱɢɫɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ 

 

















..

.
21

..

.
1.. )1(24

ȼɊȼɇ

ɈɋɊȼɇ

ɈɊȼɇ

ɈɋɊȼɇ
OȼɈ tt

tt
kZk

tt

tt
knm  (9) 

 

ɝɞɟ On , ȼɇt , ɈɋɊt . , ɈɊt . , ȼɊt . , 1k , 2k , Z  - ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (6). 

Ɋɚɫɱɟɬ ɩɪɨɜɟɞɟɧ ɩɨ ɮɨɪɦɭɥɟ (5) ɢ ɫɜɟɞɟɧ ɜ ɬɚɛɥɢɰɭ 4. ɇɢɡɲɚɹ ɬɟɩɥɨɬɚ 

ɫɝɨɪɚɧɢɹ ɫɭɯɨɝɨ ɝɚɡɚ ɫɨɫɬɚɜɥɹɟɬ P
HQ =37870 ɤȾɠ/ɦ³ − ɪɚɫɱɟɬ ɪɚɡɞɟɥ 1.2. ɇɨɪɦɚ 

ɪɚɫɯɨɞɚ ɝɚɡɚ ɧɚ ɞɚɧɧɵɣ ɜɢɞ ɤɨɦɦɭɧɚɥɶɧɵɯ ɭɫɥɭɝ, ɤȾɠ 16] 

Ɍɚɛɥɢɰɚ 4 – Ɋɚɫɱɟɬ ɝɨɞɨɜɨɝɨ ɪɚɫɯɨɞɚ ɝɚɡɚ ɧɚ ɤɨɦɦɭɧɚɥɶɧɨ-ɛɵɬɨɜɵɟ ɧɭɠɞɵ 

ɇɨɦɟɪ 
ɤɜɚɪɬɚɥɚ 

Ʉɨɥɢɱɟɫɬɜɨ 
ɩɨɬɪɟɛɢɬɟɥɟɣ 

ɇɚɡɧɚɱɟɧɢɟ 
ɪɚɫɯɨɞɭɟɦɨɝɨ ɝɚɡɚ 

ɇɨɪɦɚ ɪɚɫɯɨɞɚ ɝɚɡɚ ɧɚ 
ɨɞɧɨɝɨ ɩɨɬɪɟɛɢɬɟɥɹ 

Ɋɚɫɯɨɞ 
ɝɚɡɚ, 

ɬɵɫ.ɦ3/ɝɨɞ ɆȾɠ ɦ3 

1 350 ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɩɢɳɢ  4100 113,4 39,674 
2 370 ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɩɢɳɢ  4100 113,4 41,941 
3 280 ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɩɢɳɢ  4100 113,4 31,739 
4 380 ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɩɢɳɢ  4100 113,4 43,074 
5 330 ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɩɢɳɢ  4100 113,4 37,407 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 4 

6 190 ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɩɢɳɢ  4100 113,4 21,537 
7 240 ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɩɢɳɢ  4100 113,4 27,205 
8 280 ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɩɢɳɢ  4100 113,4 31,739 
9 350 ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɩɢɳɢ  4100 113,4 39,674 

ɇɨɦɟɪ 
ɤɜɚɪɬɚɥ

ɚ 

Ʉɨɥɢɱɟɫɬɜɨ 
ɩɨɬɪɟɛɢɬɟɥɟɣ 

ɇɚɡɧɚɱɟɧɢɟ 
ɪɚɫɯɨɞɭɟɦɨɝɨ ɝɚɡɚ 

ɇɨɪɦɚ ɪɚɫɯɨɞɚ ɝɚɡɚ ɧɚ 
ɨɞɧɨɝɨ ɩɨɬɪɟɛɢɬɟɥɹ 

Ɋɚɫɯɨɞ 
ɝɚɡɚ, 

ɬɵɫ.ɦ3/ɝɨɞ ɆȾɠ ɦ3 
10 380 ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɩɢɳɢ 4100 113,4 43,074 

11 100 
ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɩɢɳɢ ɢ 

ɝɨɪɹɱɟɣ ɜɨɞɵ 
10000 276,5 27,647 

12 100 
ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɩɢɳɢ ɢ 

ɝɨɪɹɱɟɣ ɜɨɞɵ 
10000 276,5 27,647 

13 120 
ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɩɢɳɢ ɢ 

ɝɨɪɹɱɟɣ ɜɨɞɵ 
10000 276,5 33,177 

14 90 
ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɩɢɳɢ ɢ 

ɝɨɪɹɱɟɣ ɜɨɞɵ 
10000 276,5 24,882 

15 130 
ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɩɢɳɢ ɢ 

ɝɨɪɹɱɟɣ ɜɨɞɵ 
10000 276,5 35,941 

16 120 
ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɩɢɳɢ ɢ 

ɝɨɪɹɱɟɣ ɜɨɞɵ 
10000 276,5 33,177 

17 110 
ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɩɢɳɢ ɢ 

ɝɨɪɹɱɟɣ ɜɨɞɵ 
10000 276,5 30,412 

18 90 
ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɩɢɳɢ ɢ 

ɝɨɪɹɱɟɣ ɜɨɞɵ 
10000 276,5 24,882 

19 70 
ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɩɢɳɢ ɢ 

ɝɨɪɹɱɟɣ ɜɨɞɵ 
10000 276,5 19,353 

20 80 
ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɩɢɳɢ ɢ 

ɝɨɪɹɱɟɣ ɜɨɞɵ 
10000 276,5 22,118 

21 80 
ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɩɢɳɢ ɢ 

ɝɨɪɹɱɟɣ ɜɨɞɵ 
10000 276,5 22,118 

22 70 
ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɩɢɳɢ ɢ 

ɝɨɪɹɱɟɣ ɜɨɞɵ 
10000 276,5 19,353 

23 90 
ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɩɢɳɢ ɢ 

ɝɨɪɹɱɟɣ ɜɨɞɵ 
10000 276,5 24,882 

24 120 
ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɩɢɳɢ ɢ 

ɝɨɪɹɱɟɣ ɜɨɞɵ 
10000 276,5 33,177 

25 100 
ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɩɢɳɢ ɢ 

ɝɨɪɹɱɟɣ ɜɨɞɵ 
10000 276,5 27,647 

26 80 
ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɩɢɳɢ ɢ 

ɝɨɪɹɱɟɣ ɜɨɞɵ 
10000 276,5 22,118 

27 110 
ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɩɢɳɢ ɢ 

ɝɨɪɹɱɟɣ ɜɨɞɵ 
10000 276,5 30,412 

28 120 
ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɩɢɳɢ ɢ 

ɝɨɪɹɱɟɣ ɜɨɞɵ 
10000 276,5 33,177 
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ɂɡ ɬɚɛɥɢɰɵ 4 ɜɢɞɧɨ, ɱɬɨ ɝɨɞɨɜɨɣ ɪɚɫɯɨɞ ɝɚɡɚ ɧɚ ɤɨɦɦɭɧɚɥɶɧɨ-ɛɵɬɨɜɵɟ 

ɧɭɠɞɵ ɫɨɫɬɚɜɥɹɟɬ 868,537 ɬɵɫ. ɦ3/ɝɨɞ. 

Ɋɚɫɱɟɬ ɱɚɫɨɜɨɝɨ ɪɚɫɯɨɞɚ ɝɚɡɚ ɧɚ ɤɨɦɦɭɧɚɥɶɧɨ-ɛɵɬɨɜɵɟ ɧɭɠɞɵ. 

Ɋɚɫɱɟɬ ɩɪɨɜɟɞɟɧ ɩɨ ɮɨɪɦɭɥɟ (7) ɢ ɫɜɟɞɟɧ ɜ ɬɚɛɥɢɰɭ 5. Ƚɨɞɨɜɨɣ ɪɚɫɯɨɞ ɝɚɡɚ 

ɢɡ ɬɚɛɥɢɰɵ 4. ɑɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɚɤɫɢɦɭɦɚ, ɱ/ɝɨɞ 16. 

Ɍɚɛɥɢɰɚ 5 − Ɋɚɫɱɟɬ ɱɚɫɨɜɨɝɨ ɪɚɫɯɨɞɚ ɝɚɡɚ ɧɚ ɤɨɦɦɭɧɚɥɶɧɨ-ɛɵɬɨɜɵɟ ɧɭɠɞɵ 

ɇɨɦɟɪ 
ɤɜɚɪɬɚɥɚ 

Ƚɨɞɨɜɨɣ ɪɚɫɯɨɞ ɝɚɡɚ, ɦɥɧ 
ɦ3/ɝɨɞ 

ɑɢɫɥɨ ɱɚɫɨɜ 
ɦɚɤɫɢɦɭɦɚ 

ɑɚɫɨɜɨɣ ɪɚɫɯɨɞ ɝɚɡɚ, 
ɦ3/ɱ 

1 39,674 1800 22,0 
2 41,941 1800 23,3 
3 31,739 1800 17,6 
4 43,074 1800 23,9 
5 37,407 1800 20,8 
6 21,537 1800 12,0 
7 27,205 1800 15,1 
8 31,739 1800 17,6 
9 39,674 1800 22,0 
10 43,074 1800 23,9 
11 27,647 1800 15,4 
12 27,647 1800 15,4 
13 33,177 1800 18,4 
14 24,882 1800 13,8 
15 35,941 1800 20,0 
16 33,177 1800 18,4 
17 30,412 1800 16,9 
18 24,882 1800 13,8 
19 19,353 1800 10,8 
20 22,118 1800 12,3 
21 22,118 1800 12,3 
22 19,353 1800 10,8 
23 24,882 1800 13,8 
24 33,177 1800 18,4 
25 27,647 1800 15,4 
26 22,118 1800 12,3 
27 30,412 1800 16,9 
28 33,177 1800 18,4 
29 19,353 1800 10,8 
   482,5 

 

ɑɚɫɨɜɨɣ ɪɚɫɯɨɞ ɝɚɡɚ ɧɚ ɤɨɦɦɭɧɚɥɶɧɨ-ɛɵɬɨɜɵɟ ɧɭɠɞɵ ɜ ɩɨɫɟɥɤɟ ɝɨɪɨɞɫɤɨɝɨ 
ɬɢɩɚ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɚ ɢɡ ɬɚɛɥɢɰɵ 5 ɪɚɜɟɧ 482,5  ɦ3/ɱ. 

29 70 
ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɩɢɳɢ ɢ 

ɝɨɪɹɱɟɣ ɜɨɞɵ 
10000 276,5 19,353 

ȼɫɟɝɨ     868,537 
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Ɋɚɫɱɟɬ ɝɨɞɨɜɨɝɨ ɪɚɫɯɨɞɚ ɝɚɡɚ ɧɚ ɧɭɠɞɵ ɨɬɨɩɥɟɧɢɹ ɢ ɜɟɧɬɢɥɹɰɢɢ.  

Ɋɚɫɱɟɬ ɩɪɨɜɟɞɟɧ ɩɨ ɮɨɪɦɭɥɟ (6) ɢ ɫɜɟɞɟɧ ɜ ɬɚɛɥɢɰɭ 6. 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ:  

− ɪɚɡɞɟɥ 1.1 

− ɭɤɪɭɩɧɟɧɧɵɣ ɩɨɤɚɡɚɬɟɥɶ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɱɚɫɨɜɨɝɨ ɪɚɫɯɨɞɚ ɬɟɩɥɨɬɵ ɧɚ 

ɨɬɨɩɥɟɧɢɟ ɠɢɥɵɯ ɡɞɚɧɢɣ, g =657 ɤȾɠ/ɱ ɧɚ 1 ɦ2 ɠɢɥɨɣ ɩɥɨɳɚɞɢ 16. 

Ɍɚɛɥɢɰɚ 6 − Ɋɚɫɱɟɬ ɝɨɞɨɜɨɝɨ ɪɚɫɯɨɞɚ ɝɚɡɚ ɧɚ ɧɭɠɞɵ ɨɬɨɩɥɟɧɢɹ ɢ ɜɟɧɬɢɥɹɰɢɢ  
ɇɨɦɟɪ 

ɤɜɚɪɬɚɥɚ 
ɀɢɥɚɹ ɩɥɨɳɚɞɶ ɨɬɚɩɥɢɜɚɟɦɵɯ ɩɨɦɟɳɟɧɢɣ ɱɚɫɬɧɨɝɨ 

ɫɟɤɬɨɪɚ, ɦ 
Ɋɚɫɯɨɞ ɝɚɡɚ, 
ɬɵɫ.ɦ3/ɝɨɞ 

11 1800 150,073 
12 1800 150,073 
13 2160 180,087 
14 1620 135,066 
15 2340 195,095 
16 2160 180,087 
17 1980 165,080 
18 1620 135,066 
19 1260 105,051 
20 1440 120,058 
21 1440 120,058 
22 1260 105,051 
23 1620 135,066 
24 2160 180,087 
25 1800 150,073 
26 1440 120,058 
27 1980 165,080 
28 2160 180,087 
29 1260 105,051 

ȼɫɟɝɨ  2776,3 
 

ɂɡ ɬɚɛɥɢɰɵ 6 ɜɢɞɧɨ, ɱɬɨ ɝɨɞɨɜɨɣ ɪɚɫɯɨɞ ɝɚɡɚ ɧɚ ɧɭɠɞɵ ɨɬɨɩɥɟɧɢɹ ɢ 
ɜɟɧɬɢɥɹɰɢɢ ɫɨɫɬɚɜɥɹɟɬ 2776,3 ɬɵɫ.ɦ3/ɝɨɞ. 

Ɋɚɫɱɟɬ ɱɚɫɨɜɨɝɨ ɪɚɫɯɨɞɚ ɝɚɡɚ ɧɚ ɧɭɠɞɵ ɨɬɨɩɥɟɧɢɹ ɢ ɜɟɧɬɢɥɹɰɢɢ.  

Ɋɚɫɱɟɬ ɩɪɨɜɟɞɟɧ ɩɨ ɮɨɪɦɭɥɟ (8) ɢ ɫɜɟɞɟɧ ɜ ɬɚɛɥɢɰɭ 7. Ƚɨɞɨɜɨɣ ɪɚɫɯɨɞ ɝɚɡɚ ɢɡ 

ɬɚɛɥɢɰɵ 6. 

ɑɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɚɤɫɢɦɭɦɚ ɧɚ ɨɬɨɩɥɟɧɢɟ ɢ ɜɟɧɬɢɥɹɰɢɸ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (9) ɢ ɫɨɫɬɚɜɥɹɟɬ 

22 ( 6,7) 22 ( 6,7)
233 24(1 0,25) 16 0,25 0,6 3672

22 ( 37) 22 ( 37)ɨвm
    

          
ɱ/ɝɨɞ 
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Ɍɚɛɥɢɰɚ 7 − Ɋɚɫɱɟɬ ɱɚɫɨɜɨɝɨ ɪɚɫɯɨɞɚ ɝɚɡɚ ɧɚ ɧɭɠɞɵ ɨɬɨɩɥɟɧɢɹ ɢ ɜɟɧɬɢɥɹɰɢɢ 
ɠɢɥɨɝɨ ɫɟɤɬɨɪɚ 

ɇɨɦɟɪ 
ɤɜɚɪɬɚɥɚ 

Ƚɨɞɨɜɨɣ ɪɚɫɯɨɞ ɝɚɡɚ, 
ɬɵɫ.ɦ3/ɝɨɞ 

ɑɢɫɥɨ ɱɚɫɨɜ 
ɦɚɤɫɢɦɭɦɚ 

ɑɚɫɨɜɨɣ ɪɚɫɯɨɞ ɝɚɡɚ, 
ɦ3/ɱ 

11 150,073 3672 40,9 
12 150,073 3672 40,9 
13 180,087 3672 49,0 
14 135,066 3672 36,8 
15 195,095 3672 53,1 
16 180,087 3672 49,0 
17 165,080 3672 45,0 
18 135,066 3672 36,8 
19 105,051 3672 28,6 
20 120,058 3672 32,7 
21 120,058 3672 32,7 
22 105,051 3672 28,6 
23 135,066 3672 36,8 
24 180,087 3672 49,0 
25 150,073 3672 40,9 
26 120,058 3672 32,7 
27 165,080 3672 45,0 
28 180,087 3672 49,0 
29 105,051 3672 28,6 

ȼɫɟɝɨ   756,1 
 

ɑɚɫɨɜɨɣ ɪɚɫɯɨɞ ɝɚɡɚ ɧɚ ɧɭɠɞɵ ɨɬɨɩɥɟɧɢɹ ɢ ɜɟɧɬɢɥɹɰɢɢ ɜ ɩɨɫɟɥɤɟ 

ɝɨɪɨɞɫɤɨɝɨ ɬɢɩɚ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɚ ɢɡ ɬɚɛɥɢɰɵ 7 ɪɚɜɟɧ 756,1 ɦ3/ɱ. 

Ɋɚɫɱɟɬ ɝɨɞɨɜɨɝɨ ɪɚɫɯɨɞɚ ɝɚɡɚ ɩɨɬɪɟɛɢɬɟɥɹɦɢ, ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɜ ɩɨɫɟɥɤɟ 

ɝɨɪɨɞɫɤɨɝɨ ɬɢɩɚ. 

Ɋɚɫɱɟɬ ɫɜɟɞɟɧ ɜ ɬɚɛɥɢɰɭ 8. ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: ɬɚɛɥɢɰɵ 4 ɢ 6. 

 

 

Ɍɚɛɥɢɰɚ 8 − Ɋɚɫɱɟɬ ɝɨɞɨɜɨɝɨ ɪɚɫɯɨɞɚ ɝɚɡɚ ɩɨɬɪɟɛɢɬɟɥɹɦɢ, ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɜ ɩ. 
ɑɭɧɫɤɢɣ 

ɇɨɦɟɪ ɤɜɚɪɬɚɥɚ 
Ɋɚɫɯɨɞ ɝɚɡɚ, ɬɵɫ.ɦ3/ɝɨɞ 

ɧɚ ɤɨɦɦɭɧɚɥɶɧɨ-
ɛɵɬɨɜɵɟ ɧɭɠɞɵ 

ɧɚ ɨɬɨɩɥɟɧɢɟ ɢ 
ɜɟɧɬɢɥɹɰɢɸ 

ɜɫɟɝɨ 

1 39,674 0,000 39,674 

2 41,941 0,000 41,941 

3 31,739 0,000 31,739 

4 43,074 0,000 43,074 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 8 

ɇɨɦɟɪ ɤɜɚɪɬɚɥɚ 
Ɋɚɫɯɨɞ ɝɚɡɚ, ɬɵɫ.ɦ3/ɝɨɞ 

ɧɚ ɤɨɦɦɭɧɚɥɶɧɨ-
ɛɵɬɨɜɵɟ ɧɭɠɞɵ 

ɧɚ ɨɬɨɩɥɟɧɢɟ ɢ 
ɜɟɧɬɢɥɹɰɢɸ 

ɜɫɟɝɨ 

5 37,407 0,000 37,407 

6 21,537 0,000 21,537 

7 27,205 0,000 27,205 

8 31,739 0,000 31,739 

9 39,674 0,000 39,674 

10 43,074 0,000 43,074 

11 27,647 150,073 177,720 

12 27,647 150,073 177,720 

13 33,177 180,087 213,264 

14 24,882 135,066 159,948 

15 35,941 195,095 231,036 

16 33,177 180,087 213,264 

17 30,412 165,080 195,492 

18 24,882 135,066 159,948 

19 19,353 105,051 124,404 

20 22,118 120,058 142,176 

21 22,118 120,058 142,176 

22 19,353 105,051 124,404 

23 24,882 135,066 159,948 

24 33,177 180,087 213,264 

25 27,647 150,073 177,720 

26 22,118 120,058 142,176 

27 30,412 165,080 195,492 

28 33,177 180,087 213,264 

29 19,353 105,051 124,404 

ȼɫɟɝɨ 868,5370 2776,3470 3644,8840 

 

Ƚɨɞɨɜɨɣ ɪɚɫɯɨɞ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ ɩɨɬɪɟɛɢɬɟɥɹɦɢ, ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɜ 

ɩɨɫɟɥɤɟ ɝɨɪɨɞɫɤɨɝɨ ɬɢɩɚ  ɫɨɫɬɚɜɥɹɟɬ 3644,884 ɬɵɫ.ɦ3/ɝɨɞ. 

Ɋɚɫɱɟɬ ɱɚɫɨɜɨɝɨ ɪɚɫɯɨɞɚ ɝɚɡɚ ɩɨɬɪɟɛɢɬɟɥɹɦɢ, ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɜ ɩɨɫɟɥɤɟ 

ɝɨɪɨɞɫɤɨɝɨ ɬɢɩɚ. 

Ɋɚɫɱɟɬ ɫɜɟɞɟɧ ɜ ɬɚɛɥɢɰɭ 9. ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: ɬɚɛɥɢɰɵ 5 ɢ 7. 
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Ɍɚɛɥɢɰɚ 9 − Ɋɚɫɱɟɬ ɱɚɫɨɜɨɝɨ ɪɚɫɯɨɞɚ ɝɚɡɚ ɩɨɬɪɟɛɢɬɟɥɹɦɢ, ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɜ 
ɩɨɫɟɥɤɟ ɝɨɪɨɞɫɤɨɝɨ ɬɢɩɚ 

ɇɨɦɟɪ ɤɜɚɪɬɚɥɚ 

Ɋɚɫɯɨɞ ɝɚɡɚ, ɦ3/ɱ 

ɧɚ ɤɨɦɦɭɧɚɥɶɧɨ-
ɛɵɬɨɜɵɟ ɧɭɠɞɵ 

ɧɚ ɨɬɨɩɥɟɧɢɟ ɢ 
ɜɟɧɬɢɥɹɰɢɸ 

ɜɫɟɝɨ 

1 22,0 0,0 22,0 
2 23,3 0,0 23,3 
3 17,6 0,0 17,6 
4 23,9 0,0 23,9 
5 20,8 0,0 20,8 
6 12,0 0,0 12,0 
7 15,1 0,0 15,1 
8 17,6 0,0 17,6 
9 22,0 0,0 22,0 
10 23,9 0,0 23,9 
11 15,4 40,9 56,3 
12 15,4 40,9 56,3 
13 18,4 49,0 67,4 
14 13,8 36,8 50,6 
15 20,0 53,1 73,1 
16 18,4 49,0 67,4 
17 16,9 45,0 61,9 
18 13,8 36,8 50,6 
19 10,8 28,6 39,4 
20 12,3 32,7 45,0 
21 12,3 32,7 45,0 
22 10,8 28,6 39,4 
23 13,8 36,8 50,6 
24 18,4 49,0 67,4 
25 15,4 40,9 56,3 
26 12,3 32,7 45,0 
27 16,9 45,0 61,9 
28 18,4 49,0 67,4 
29 10,8 28,6 39,4 

ȼɫɟɝɨ 482,5 756,1 1238,6 
 

ɑɚɫɨɜɨɣ ɪɚɫɯɨɞ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ ɩɨɬɪɟɛɢɬɟɥɹɦɢ, ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɜ 

ɩɨɫɟɥɤɟ ɝɨɪɨɞɫɤɨɝɨ ɬɢɩɚ ɫɨɫɬɚɜɥɹɟɬ  1238,6  ɦ3/ɱ. 
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1.4 Ɋɚɫɱɟɬ ɩɨɬɪɟɛɥɟɧɢɹ ɝɚɡɚ ɤɨɬɟɥɶɧɵɦɢ ɩɨɫɟɥɤɚ ɝɨɪɨɞɫɤɨɝɨ ɬɢɩɚ 

 

Ɍɟɩɥɨɜɚɹ ɷɧɟɪɝɢɹ, ɢɞɭɳɚɹ ɧɚ ɧɭɠɞɵ ɧɚɫɟɥɟɧɢɹ, ɜɵɪɚɛɚɬɵɜɚɟɬɫɹ ɜ ɤɨɬɥɚɯ 

ɦɚɥɨɣ ɦɨɳɧɨɫɬɢ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɜ ɤɨɬɟɥɶɧɨɣ, ɪɚɫɩɨɥɨɠɟɧɧɨɣ ɜ ɩɨɫɟɥɤɟ. 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɤ ɪɚɫɱɟɬɭ ɩɪɢɜɟɞɟɧɵ ɜ ɪɚɡɞɟɥɟ 1.2. 

Ƚɨɞɨɜɨɣ ɪɚɫɯɨɞɚ ɝɚɡɚ ɜ ɰɟɥɨɦ ɩɨ ɤɨɬɟɥɶɧɨɣ, ɦɥɧ. ɦ3/ɝɨɞ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ 

)100/(

187,4
ȽОȾ 


 Ɋ

HQ

D
Q , (10) 

ɝɞɟ D − ɧɚɝɪɭɡɤɚ ɤɨɬɟɥɶɧɨɣ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ, Ƚɤɚɥ//ɝɨɞ; 
P
HQ  − ɧɢɡɲɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɫɭɯɨɝɨ ɝɚɡɚ, ɤȾɠ/ɦ³, ɪɚɡɞɟɥ 1.2. 

 − ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɤɨɬɥɚ ɩɪɢ ɪɚɛɨɬɟ ɧɚ ɝɚɡɟ, %. 

Ɍɪɟɛɭɟɦɵɣ ɱɚɫɨɜɨɣ ɪɚɫɯɨɞ ɝɚɡɚ ɧɚ ɤɨɬɟɥ, ɦ3/ɱ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

310
)100/(

4187






Ɋ

H

ɑ

ɑ Q

D
Q ,  (11) 

ɝɞɟ D ч − ɧɚɝɪɭɡɤɚ ɤɨɬɥɚ, Ƚɤɚɥ/ɝɨɞ; 
P
HQ  − ɧɢɡɲɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɫɭɯɨɝɨ ɝɚɡɚ, ɤȾɠ/ɦ³, ɪɚɡɞɟɥ 1.2. 

 − ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɤɨɬɥɚ ɩɪɢ ɪɚɛɨɬɟ ɧɚ ɝɚɡɟ, %. 

Ɋɚɫɱɟɬ ɩɨɬɪɟɛɥɟɧɢɹ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ ɤɨɬɟɥɶɧɵɦɢ ɩɪɨɜɟɞɟɧ ɩɨ ɮɨɪɦɭɥɚɦ (10) ɢ 

(11) ɢ ɩɪɢɜɟɞɟɧ ɜ ɬɚɛɥɢɰɟ 10.  ɇɢɡɲɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ Ɋ
ɇQ =36170 ɤȾɠ/ɦ3. 

Ɍɚɛɥɢɰɚ 10 − Ɋɚɫɱɟɬ ɩɨɬɪɟɛɥɟɧɢɹ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ ɤɨɬɟɥɶɧɵɦɢ 

Ⱥɛɨɧɟɧɬ 
ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤɨɬɥɚ 

ɄɉȾ 
Ɋɚɫɯɨɞ 

ɝɚɡɚ, ɦ3/ɱ 
ɬɵɫ.ɦ3/ɝɨɞ 

Ƚɤɚɥ/ɱ Ƚɤɚɥ/ɝɨɞ 

ɐɟɧɬɪɚɥɶɧɚɹ ɤɨɬɟɥɶɧɚɹ 6,5 23500 91 826,8 2989,379 
Ʉɨɬɟɥɶɧɚɹ ɚɞɦɢɧɢɫɬɪɚɰɢɢ 0,4 1500 91 50,9 190,811 

Ʉɨɬɟɥɶɧɚɹ Ȼɨɥɶɧɢɰɵ 0,96 3600 91 122,1 457,947 

ȼɫɟɝɨ    1000 3638,1370 
  



23 

Ⱦɥɹ ɝɚɡɨɫɧɚɛɠɟɧɢɹ ɤɨɬɟɥɶɧɵɯ ɩɨɫɟɥɤɚ ɝɨɪɨɞɫɤɨɝɨ ɬɢɩɚ ɬɪɟɛɭɟɬɫɹ 3638,137 

ɬɵɫ.ɦ3/ɝɨɞ ɝɚɡɚ. 

 

1.5  Ɋɚɫɱɟɬ ɩɨɬɪɟɛɥɟɧɢɹ ɝɚɡɚ ɤɨɦɦɭɧɚɥɶɧɵɦɢ ɨɛɴɟɤɬɚɦɢ 

(ɯɥɟɛɨɡɚɜɨɞɨɦ) 
 

ɉɪɢ ɪɚɫɱɟɬɟ ɩɨɬɪɟɛɥɟɧɢɹ ɝɚɡɚ ɯɥɟɛɨɡɚɜɨɞɚɦɢ, ɧɨɪɦɚ ɪɚɫɯɨɞɚ ɬɟɩɥɨɬɵ 

ɨɬɧɟɫɟɧɚ ɤ ɨɞɧɨɣ ɬɨɧɧɟ ɜɵɩɭɫɤɚɟɦɨɣ ɩɪɨɞɭɤɰɢɢ. ɉɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɯɥɟɛɚ ɪɚɫɱɟɬ 

ɜɟɞɟɬɫɹ ɜ ɩɪɟɞɩɨɥɨɠɟɧɢɢ, ɱɬɨ ɨɛɴɟɦ ɫɭɬɨɱɧɨɣ ɜɵɩɟɱɤɢ ɧɚ 1000 ɠɢɬɟɥɟɣ 

ɫɨɫɬɚɜɥɹɟɬ 0,6... 0,8 ɬ.  

Ʉɨɥɢɱɟɫɬɜɨ ɪɚɫɱɟɬɧɵɯ ɟɞɢɧɢɰ ɩɨɬɪɟɛɥɟɧɢɹ ɞɥɹ ɯɥɟɛɨɡɚɜɨɞɨɜ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
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ɏ
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n

 , (12) 

ɝɞɟ Ɋ - ɨɛɴɟɦ ɫɭɬɨɱɧɨɣ ɜɵɩɟɱɤɢ ɧɚ 1000 ɠɢɬɟɥɟɣ, ɬ;  

iN  - ɱɢɫɥɟɧɧɨɫɬɶ ɧɚɫɟɥɟɧɢɹ, ɱɟɥ. 
.ɏ  - ɩɪɨɰɟɧɬ ɨɯɜɚɬɚ ɧɚɫɟɥɟɧɢɹ ɭɫɥɭɝɚɦɢ ɯɥɟɛɨɡɚɜɨɞɚ, %. 

Ƚɨɞɨɜɨɣ ɪɚɫɯɨɞ ɝɚɡɚ, ɦɥɧ. ɦ3/ɝɨɞ, ɩɨɬɪɟɛɥɹɟɦɨɝɨ ɯɥɟɛɨɡɚɜɨɞɚɦɢ, 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
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
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ɏ
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nq
Q , (13) 

 

ɝɞɟ .ɏq  ɢ .ɏn  - ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɧɨɪɦɚ ɪɚɫɯɨɞɚ ɬɟɩɥɨɬɵ ɩɪɢ ɜɵɩɟɱɤɟ ɯɥɟɛɚ ɢ 

ɤɨɧɞɢɬɟɪɫɤɢɯ ɢɡɞɟɥɢɣ, ɆȾɠ/ɝɨɞ [16] ɢ ɤɨɥɢɱɟɫɬɜɨ ɪɚɫɱɟɬɧɵɯ ɟɞɢɧɢɰ ɞɚɧɧɨɝɨ 

ɜɢɞɚ ɩɨɬɪɟɛɥɟɧɢɹ;  
Ɋ
ɇQ  - ɧɢɡɲɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɫɭɯɨɝɨ ɝɚɡɚ, ɤȾɠ/ɦ3. 

Ɋɚɫɱɟɬ ɤɨɥɢɱɟɫɬɜɚ ɪɚɫɱɟɬɧɵɯ ɟɞɢɧɢɰ ɩɨɬɪɟɛɥɟɧɢɹ ɞɥɹ ɯɥɟɛɨɡɚɜɨɞɚ 

ɩɪɨɜɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (12) ɢ ɫɨɫɬɚɜɥɹɟɬ 
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. 0,7
365 5000

1000
ɏn    = 1277,5 ɟɞ. 

Ƚɨɞɨɜɨɣ ɪɚɫɯɨɞ ɝɚɡɚ, ɩɨɬɪɟɛɥɹɟɦɨɝɨ ɯɥɟɛɨɡɚɜɨɞɚɦɢ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ (13) ɢ ɫɨɫɬɚɜɥɹɟɬ 

32500 1277,5
10

36170
ɏ
ȽɈȾQ 

  =88,298 ɬɵɫ. ɦ3/ɝɨɞ. 

ɑɚɫɨɜɨɣ ɪɚɫɯɨɞ ɝɚɡɚ, ɦ3/ɱ, ɞɥɹ ɤɨɦɦɭɧɚɥɶɧɨ-ɛɵɬɨɜɵɯ ɩɪɟɞɩɪɢɹɬɢɣ 

ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (7) ɢ ɫɨɫɬɚɜɥɹɟɬ 

388,298 10

6000
х
ɑQ


 14,7 ɦ3/ɱ. 

 

1.6 Ɉɩɪɟɞɟɥɟɧɢɟ ɫɭɦɦɚɪɧɨɝɨ ɪɚɫɯɨɞɚ ɝɚɡɚ ɞɥɹ ɝɚɡɨɫɧɚɛɠɟɧɢɹ 
ɧɚɫɟɥɟɧɧɨɝɨ ɩɭɧɤɬɚ 

 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɪɚɫɱɟɬɨɜ ɜ ɪɚɡɞɟɥɚɯ 1.2 – 1.5 ɞɚɧɧɵɟ ɨ ɪɚɫɯɨɞɚɯ ɝɚɡɚ ɩɨ 

ɜɢɞɚɦ ɩɨɬɪɟɛɥɟɧɢɹ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 11. 

Ɍɚɛɥɢɰɚ 11 − Ɋɚɫɯɨɞ ɝɚɡɚ ɩɨ ɜɢɞɚɦ ɩɨɬɪɟɛɥɟɧɢɹ ɜ ɩ. ɑɭɧɫɤɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɚɛɨɧɟɧɬɚ 
ɑɚɫɨɜɨɣ ɪɚɫɯɨɞ 

ɝɚɡɚ, ɦ3/ɱ 
Ɋɚɫɯɨɞ ɝɚɡɚ 
ɬɵɫ.ɦ3/ɝɨɞ 

ɄȻɉ ɧɚɫɟɥɟɧɢɟ 482,5 868,537 

Ɉȼ ɧɚɫɟɥɟɧɢɟ 756,1 2776,3 

ɇɚɫɟɥɟɧɢɟ 1238,6 3644,884 

ɐɟɧɬɪɚɥɶɧɚɹ ɤɨɬɟɥɶɧɚɹ 826,8 2989,379 

Ʉɨɬɟɥɶɧɚɹ ɚɞɦɢɧɢɫɬɪɚɰɢɢ 50,9 190,811 

Ʉɨɬɟɥɶɧɚɹ Ȼɨɥɶɧɢɰɵ 122,1 457,947 

ɏɥɟɛɨɩɟɤɚɪɧɹ 14,7 88,298 

ȼɫɟɝɨ 2253,1 7371,319 

 

1.7 ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɝɚɡɨɫɧɚɛɠɟɧɢɹ ɧɚɫɟɥɟɧɧɨɝɨ ɩɭɧɤɬɚ 
 

ȼ ɜɵɩɭɫɤɧɨɣ ɪɚɛɨɬɟ ɩɪɟɞɥɚɝɚɟɬɫɹ ɞɜɭɯɫɬɭɩɟɧɱɚɬɚɹ ɫɢɫɬɟɦɚ 

ɝɚɡɨɫɧɚɛɠɟɧɢɹ, ɧɢɡɤɨɝɨ ɢ ɫɪɟɞɧɟɝɨ ɞɚɜɥɟɧɢɹ.  
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ɋɢɫɬɟɦɚ ɫɨɫɬɨɢɬ ɢɡ ɬɭɩɢɤɨɜɨɣ ɫɟɬɢ ɫɪɟɞɧɟɝɨ ɞɚɜɥɟɧɢɹ, ɡɚɩɢɬɚɧɧɨɣ ɨɬ ȽɊɋ, 

ɤɨɬɨɪɭɸ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɪɚɡɦɟɫɬɢɬɶ ɧɚ ɫɟɜɟɪɟ ɨɬ ɩɨɫɟɥɤɚ. ȼ ɩɨɫɟɥɤɟ 

ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɚ ɨɞɧɚ ɤɨɦɛɢɧɢɪɨɜɚɧɧɚɹ ɫɟɬɶ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ.  

ɋɟɬɶ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ ɫɨɫɬɨɢɬ ɢɡ 4 ɤɨɥɟɰ ɢ 9 ɬɭɩɢɤɨɜɵɯ ɨɬɜɟɬɜɥɟɧɢɣ, 

ɩɪɢɫɨɟɞɢɧɹɟɬɫɹ ɤ ɫɟɬɢ ɫɪɟɞɧɟɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢ ɩɨɦɨɳɢ 3 ɫɟɬɟɜɵɯ ȽɊɉ. 

Ʉɨɬɟɥɶɧɚɹ ɡɚɩɢɬɵɜɚɟɬɫɹ ɨɬ ɫɟɬɢ ɫɪɟɞɧɟɝɨ ɞɚɜɥɟɧɢɹ. 
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1.8 ȼɵɛɨɪ ɨɩɬɢɦɚɥɶɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɫɟɬɟɜɵɯ ȽɊɉ 
 

Ⱦɥɹ ɩɨɞɜɨɞɚ ɝɚɡɚ ɜ ɩɨɫɟɥɤɟ ɩɪɨɟɤɬɨɦ ɩɪɟɞɭɫɦɨɬɪɟɧ ɬɭɩɢɤɨɜɵɣ 

ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɣ ɩɨɞɡɟɦɧɵɣ ɝɚɡɨɩɪɨɜɨɞ ɫɪɟɞɧɟɝɨ ɞɚɜɥɟɧɢɹ, ɤ ɤɨɬɨɪɨɦɭ 

ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɢɫɨɟɞɢɧɟɧɢɟ ɬɪɟɯ ɫɟɬɟɜɵɯ ȽɊɉ  

 

1.9 Ɍɪɚɫɫɢɪɨɜɤɚ ɝɚɡɨɜɵɯ ɫɟɬɟɣ ɜ ɩɨɫɟɥɤɟ ɝɨɪɨɞɫɤɨɝɨ ɬɢɩɚ 
 

ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɩɨɫɟɥɤɚ ɝɨɪɨɞɫɤɨɝɨ ɬɢɩɚ ɝɚɡɨɩɪɨɜɨɞɵ ɫɪɟɞɧɟɝɨ ɞɚɜɥɟɧɢɹ 

ɩɪɨɤɥɚɞɵɜɚɸɬɫɹ ɩɨɞ ɡɟɦɥɟɣ, ɝɚɡɨɩɪɨɜɨɞɵ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɨɤɥɚɞɵɜɚɸɬɫɹ 

ɩɨɞɡɟɦɧɨ. 

ȼɵɛɨɪ ɬɪɚɫɫɵ ɝɚɡɨɩɪɨɜɨɞɨɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɭɱɟɬɨɦ ɤɨɪɪɨɡɢɨɧɧɨɣ 

ɚɤɬɢɜɧɨɫɬɢ ɝɪɭɧɬɨɜ ɢ ɧɚɥɢɱɢɹ ɛɥɭɠɞɚɸɳɢɯ ɬɨɤɨɜ, ɩɥɨɬɧɨɫɬɢ ɡɚɫɬɪɨɣɤɢ, 

ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɬ. ɞ. 

ȼɜɨɞɵ ɝɚɡɨɩɪɨɜɨɞɨɜ ɜ ɠɢɥɵɟ ɞɨɦɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɜ ɧɟɠɢɥɵɟ 

ɩɨɦɟɳɟɧɢɹ, ɞɨɫɬɭɩɧɵɟ ɞɥɹ ɨɫɦɨɬɪɚ ɢ ɪɟɦɨɧɬɚ ɝɚɡɨɜɵɯ ɫɢɫɬɟɦ. ɐɟɥɟɫɨɨɛɪɚɡɧɨ 

ɜɜɨɞɵ ɝɚɡɨɩɪɨɜɨɞɨɜ ɜ ɨɛɳɟɫɬɜɟɧɧɵɟ ɢ ɠɢɥɵɟ ɡɞɚɧɢɹ ɨɫɭɳɟɫɬɜɥɹɬɶ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɩɨɦɟɳɟɧɢɹ, ɝɞɟ ɭɫɬɚɧɨɜɥɟɧɵ ɝɚɡɨɜɵɟ ɩɪɢɛɨɪɵ. ȼɜɨɞɵ ɧɟ 

ɞɨɥɠɧɵ ɩɪɨɯɨɞɢɬɶ ɱɟɪɟɡ ɮɭɧɞɚɦɟɧɬɵ ɢ ɩɨɞ ɮɭɧɞɚɦɟɧɬɚɦɢ ɡɞɚɧɢɣ. 

ɋɨɟɞɢɧɟɧɢɟ ɫɬɚɥɶɧɵɯ ɬɪɭɛ ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ ɫɜɚɪɤɟ. Ɋɟɡɶɛɨɜɵɟ ɢ ɮɥɚɧɰɟɜɵɟ 

ɫɨɟɞɢɧɟɧɢɹ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɜ ɦɟɫɬɚɯ ɭɫɬɚɧɨɜɤɢ ɡɚɩɨɪɧɨɣ ɚɪɦɚɬɭɪɵ, ɝɨɪɟɥɨɤ, 

ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ, ɚɜɬɨɦɚɬɢɤɢ ɢ ɞɪ. 

Ɇɢɧɢɦɚɥɶɧɵɟ ɪɚɫɫɬɨɹɧɢɹ ɩɨ ɝɨɪɢɡɨɧɬɚɥɢ ɢ ɜɟɪɬɢɤɚɥɢ ɦɟɠɞɭ 

ɝɚɡɨɩɪɨɜɨɞɚɦɢ ɢ ɡɞɚɧɢɹɦɢ, ɩɪɨɦɩɪɨɜɨɞɤɚɦɢ, ɫɨɨɪɭɠɟɧɢɹɦɢ ɩɪɢɧɢɦɚɸɬɫɹ 

ɩɪɨɟɤɬɧɵɦɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦɢ ɧɨɪɦɚɬɢɜɧɵɦɢ 

ɞɨɤɭɦɟɧɬɚɦɢ. Ⱦɨɩɭɫɤɚɟɬɫɹ ɭɦɟɧɶɲɟɧɢɟ ɷɬɢɯ ɪɚɫɫɬɨɹɧɢɣ ɜ ɫɬɟɫɧɟɧɧɵɯ ɭɫɥɨɜɢɹɯ. 

Ɋɟɲɟɧɢɟ ɨɛ ɷɬɨɦ ɩɪɢɧɢɦɚɟɬɫɹ ɩɪɨɟɤɬɧɨɣ ɨɪɝɚɧɢɡɚɰɢɟɣ ɫ ɭɤɚɡɚɧɢɟɦ 

ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɤɚɱɟɫɬɜɭ ɩɪɢɦɟɧɹɟɦɵɯ ɬɪɭɛ, ɤɨɧɬɪɨɥɸ 

ɫɜɚɪɧɵɯ ɫɨɟɞɢɧɟɧɢɣ ɢ ɞɪ. Ƚɥɭɛɢɧɚ ɩɪɨɤɥɚɞɤɢ ɝɚɡɨɩɪɨɜɨɞɨɜ ɩɪɢɧɢɦɚɟɬɫɹ ɧɟ 

ɦɟɧɟɟ 0,8 ɦ ɞɨ ɜɟɪɯɚ ɝɚɡɨɩɪɨɜɨɞɚ ɢɥɢ ɮɭɬɥɹɪɚ, ɞɨɩɭɫɤɚɟɬɫɹ ɭɦɟɧɶɲɟɧɢɟ ɞɨ 0,6 ɦ 

ɜ ɦɟɫɬɚɯ, ɝɞɟ ɧɟɬ ɩɪɨɟɡɞɚ ɬɪɚɧɫɩɨɪɬɚ. 

http://click02.begun.ru/click.jsp?url=RU4icjM4OTjNCzknLBUzFP*gIhX5RYP3LbbX*vvzSBVt9bMC7wPQ5MPfcw9KFzpIktxlCplCks5qtLt55cB4Md2cr6Gxu7ZRxNfj*JoIvM2FDSxMf6PvCJJCwO9BCWWUfwi1RTiIYKQCXB4LCrb31lpx416932zgRr319ntORGuO2JSxjWVr0UnZrUKqsL3Tdjcp10qem5RRA1NheNe77gKUNNVIEMwN5j2yCVvt8EZY2-DaGmtyYKcHWskhuBPh5iYA6PvcqJvqoM74sM3GaIR1uLVYJvVd08J-xEpHuRdZkJBYcyERSkUcdRimAnMWrAhoLx*85imbazbFXR0hGkT4z29NYFQeMxo5v1pEi*yqQn4VWIxUWsfsxxdje-kJPaJtKWg3jTw7Ji21OnwiPFPhBmU2GFmvbbIHltYxS6svfx9lxAZVKLEYNmfTwzy8lZxlDvLN9dT4bAs5
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ɇɚɞɡɟɦɧɵɟ ɝɚɡɨɩɪɨɜɨɞɵ ɩɪɨɤɥɚɞɵɜɚɸɬɫɹ ɧɚ ɧɟɝɨɪɸɱɢɯ ɨɩɨɪɚɯ ɢɥɢ ɩɨ 

ɫɬɟɧɚɦ ɡɞɚɧɢɣ. 

ȼ ɤɨɬɟɥɶɧɵɯ ɩɪɨɟɤɬɨɦ ɩɪɟɞɥɚɝɚɟɬɫɹ ɞɥɹ ɫɧɢɠɟɧɢɹ ɞɚɜɥɟɧɢɹ ɝɚɡɚ ɩɟɪɟɞ 

ɝɚɡɨɝɨɪɟɥɨɱɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ɭɫɬɚɧɨɜɢɬɶ ɝɚɡɨɪɟɝɭɥɹɬɨɪɧɵɟ ɭɫɬɚɧɨɜɤɢ. ɋ 

ɭɱɟɬɨɦ ɩɥɚɧɢɪɨɜɤɢ ɩɨɫɟɥɤɚ ɝɨɪɨɞɫɤɨɝɨ ɬɢɩɚ, ɞɥɹ ɝɚɡɨɫɧɚɛɠɟɧɢɹ ɠɢɥɨɝɨ ɫɟɤɬɨɪɚ 

ɩɪɨɟɤɬɢɪɭɸɬɫɹ ɩɨɞɡɟɦɧɵɟ ɤɨɥɶɰɟɜɵɟ ɫɟɬɢ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ, ɬɭɩɢɤɨɜɵɟ ɭɱɚɫɬɤɢ 

ɩɪɨɟɤɬɢɪɭɸɬɫɹ ɧɚɞɡɟɦɧɵɦɢ.  

ɉɪɢ ɝɚɡɢɮɢɤɚɰɢɢ ɩɨɫɟɥɤɚ ɝɨɪɨɞɫɤɨɝɨ ɬɢɩɚ ɜ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ 

ɩɪɨɤɥɚɞɵɜɚɸɬɫɹ ɩɨɞɡɟɦɧɵɟ ɝɚɡɨɩɪɨɜɨɞɵ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ, ɬɭɩɢɤɨɜɵɟ ɭɱɚɫɬɤɢ 

ɩɪɨɟɤɬɢɪɭɸɬɫɹ ɧɚɞɡɟɦɧɵɦɢ ɩɨ ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɫɨɨɛɪɚɠɟɧɢɹɦ. 

 

1.10 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɫɟɬɟɣ ɧɢɡɤɨɝɨ 
ɞɚɜɥɟɧɢɹ 

 

Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ, ɤɚɤ ɫɦɟɲɚɧɧɵɯ ɝɚɡɨɜɵɯ ɫɟɬɟɣ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ, 

ɬɚɤ ɢ ɬɭɩɢɤɨɜɵɯ ɫɨɫɬɨɢɬ ɢɡ ɧɟɫɤɨɥɶɤɢɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɷɬɚɩɨɜ. 

ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ, ɫɨɝɥɚɫɧɨ ɩɪɢɧɹɬɨɣ ɩɪɢɧɰɢɩɢɚɥɶɧɨɣ ɫɯɟɦɟ ɩɪɨɢɡɜɨɞɹɬ 

ɬɪɚɫɫɢɪɨɜɤɭ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɫɟɬɢ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɜɵɹɜɥɹɸɬ ɤɨɧɬɭɪɵ 

ɝɚɡɨɩɪɨɜɨɞɨɜ ɜ ɡɚɤɨɥɶɰɨɜɚɧɧɨɣ ɱɚɫɬɢ. Ɍɚɤ ɠɟ ɜɵɹɜɥɹɸɬ ɫɟɤɬɨɪɚ, ɨɛɫɥɭɠɢɜɚɟɦɵɟ 

ɬɭɩɢɤɨɜɵɦɢ ɭɱɚɫɬɤɚɦɢ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɝɚɡɨɜɨɣ ɫɟɬɢ ɢɥɢ ɫɟɤɬɨɪɚ, ɟɫɥɢ ɫɟɬɶ 

ɹɜɥɹɟɬɫɹ ɬɭɩɢɤɨɜɨɣ. 

ɇɚ ɜɬɨɪɨɦ ɷɬɚɩɟ ɝɚɡɨɜɭɸ ɫɟɬɶ ɪɚɡɛɢɜɚɸɬ ɧɚ ɭɱɚɫɬɤɢ, ɤ ɤɨɬɨɪɵɦ ɛɭɞɟɬ 

ɩɪɢɫɨɟɞɢɧɟɧɨ ɛɨɥɶɲɨɟ ɱɢɫɥɨ ɪɚɡɥɢɱɧɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ. ɗɬɨ ɦɨɝɭɬ ɛɵɬɶ ɨɬɞɟɥɶɧɵɟ 

ɫɬɨɹɤɢ ɠɢɥɵɯ ɡɞɚɧɢɣ, ɨɬɞɟɥɶɧɵɟ ɠɢɥɵɟ ɡɞɚɧɢɹ, ɤɨɦɦɭɧɚɥɶɧɵɟ, ɨɛɳɟɫɬɜɟɧɧɵɟ ɢ 

ɩɪɨɱɢɟ ɩɨɬɪɟɛɢɬɟɥɢ. Ʉɪɨɦɟ ɬɨɝɨ, ɤ ɧɢɦ ɩɪɢɫɨɟɞɢɧɹɸɬ ɨɬɜɟɬɜɥɟɧɢɹ, ɤɨɬɨɪɵɟ 

ɩɨɞɚɸɬ ɝɚɡ ɝɪɭɩɩɚɦ ɡɞɚɧɢɣ. Ɉɬɥɢɱɢɬɟɥɶɧɚɹ ɨɫɨɛɟɧɧɨɫɬɶ ɷɬɢɯ ɩɨɬɪɟɛɢɬɟɥɟɣ 

ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨ ɡɚɪɚɧɟɟ ɧɟ ɢɡɜɟɫɬɧɵ ɦɟɫɬɚ ɢɯ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɤ ɝɚɡɨɩɪɨɜɨɞɭ.  

ɇɚ ɬɪɟɬɶɟɦ ɷɬɚɩɟ ɨɩɪɟɞɟɥɹɸɬɫɹ ɞɥɢɧɵ ɭɱɚɫɬɤɨɜ ɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɟ 

ɪɚɫɱɟɬɧɵɟ ɪɚɫɯɨɞɵ ɝɚɡɚ ɧɚ ɭɱɚɫɬɤɚɯ, ɞɥɹ ɡɚɤɨɥɶɰɨɜɚɧɧɨɣ ɱɚɫɬɢ ɝɚɡɨɜɨɣ 

ɭɤɚɡɵɜɚɟɬɫɹ ɧɚɩɪɚɜɥɟɧɢɟ ɞɜɢɠɟɧɢɹ ɝɚɡɚ. 

ɇɚ ɱɟɬɜɟɪɬɨɦ ɷɬɚɩɟ ɨɩɪɟɞɟɥɹɸɬɫɹ ɞɢɚɦɟɬɪɵ ɝɚɡɨɩɪɨɜɨɞɨɜ ɡɚɤɨɥɶɰɨɜɚɧɧɨɣ 
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ɱɚɫɬɢ ɝɚɡɨɜɨɣ ɫɟɬɢ. 

ɇɚ ɩɹɬɨɦ ɷɬɚɩɟ ɩɪɨɜɨɞɢɬɫɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɡɚɤɨɥɶɰɨɜɚɧɧɨɣ ɱɚɫɬɢ 

ɝɚɡɨɜɨɣ ɫɟɬɢ, ɭɜɹɡɵɜɚɸɬɫɹ ɤɨɥɶɰɚ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɞɚɜɥɟɧɢɟ ɜ ɭɡɥɨɜɵɯ ɬɨɱɤɚɯ, ɞɥɹ 

ɜɵɩɨɥɧɟɧɢɹ ɞɚɧɧɨɝɨ ɷɬɚɩɚ ɦɧɨɸ ɪɚɡɪɚɛɨɬɚɧɚ ɤɨɦɩɶɸɬɟɪɧɚɹ (ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ) 

ɦɨɞɟɥɶ ɪɚɛɨɬɵ ɝɚɡɨɜɨɣ ɫɟɬɢ. 

ɇɚ ɲɟɫɬɨɦ ɷɬɚɩɟ ɩɪɨɜɨɞɢɬɫɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɬɭɩɢɤɨɜɵɯ 

ɨɬɜɟɬɜɥɟɧɢɣ ɢ ɩɪɨɜɟɪɹɟɬɫɹ ɩɨɥɧɨɬɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɟɪɟɩɚɞɚ ɞɚɜɥɟɧɢɹ. 

Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɡɚɤɨɥɶɰɨɜɚɧɧɨɣ ɱɚɫɬɢ ɝɚɡɨɜɨɣ ɫɟɬɢ ɹɜɥɹɟɬɫɹ 

ɧɚɢɛɨɥɟɟ ɬɪɭɞɨɟɦɤɢɦ ɷɬɚɩɨɦ ɜɵɩɨɥɧɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɡɚɞɚɱɢ. ȿɝɨ 

ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɜɵɩɨɥɧɹɬɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɨɜɪɟɦɟɧɧɵɯ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ 

ɫɪɟɞɫɬɜ, ɩɨɡɜɨɥɹɸɳɢɯ ɪɟɲɢɬɶ ɩɨɫɬɚɜɥɟɧɧɭɸ ɡɚɞɚɱɭ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ (ɤɨɦɩɶɸɬɟɪɧɨɝɨ) ɦɨɞɟɥɢɪɨɜɚɧɢɹ. 

ɉɪɢ ɞɜɢɠɟɧɢɢ ɝɚɡɚ ɩɨ ɬɪɭɛɨɩɪɨɜɨɞɚɦ ɩɪɨɢɫɯɨɞɢɬ ɩɨɫɬɟɩɟɧɧɨɟ ɫɧɢɠɟɧɢɟ 

ɩɟɪɜɨɧɚɱɚɥɶɧɨɝɨ ɞɚɜɥɟɧɢɹ ɡɚ ɫɱɟɬ ɩɪɟɨɞɨɥɟɧɢɹ ɫɢɥ ɬɪɟɧɢɹ ɢ ɦɟɫɬɧɵɯ 

ɫɨɩɪɨɬɢɜɥɟɧɢɣ, ɤɨɬɨɪɵɟ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 

..ɋɆɌɊ ɪɪɪ  , ɉɚ, (13) 

 

ɝɞɟ ɌɊɪ  - ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɧɚ ɬɪɟɧɢɟ, ɉɚ;  

..ɋɆɪ  - ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɜ ɦɟɫɬɧɵɯ ɫɨɩɪɨɬɢɜɥɟɧɢɹɯ, ɉɚ. 

ɋɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɝɚɡɚ ɜ ɝɚɡɨɩɪɨɜɨɞɟ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 

FVw / , ɦ/ɫ, (14) 

 

ɝɞɟ w - ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɝɚɡɚ, ɦ/ɫ, 

V - ɨɛɴɟɦɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ, ɦ3/ɱ; 

F - ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɭɱɚɫɬɤɚ ɝɚɡɨɩɪɨɜɨɞɚ, ɦ2. 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ, ɞɢɚɦɟɬɪɚ ɬɪɭɛɵ ɢ ɜɹɡɤɨɫɬɢ ɝɚɡɚ ɬɟɱɟɧɢɟ 

ɟɝɨ ɦɨɠɟɬ ɛɵɬɶ ɥɚɦɢɧɚɪɧɵɦ, ɬ. ɟ. ɭɩɨɪɹɞɨɱɟɧɧɵɦ ɜ ɜɢɞɟ ɞɜɢɠɭɳɢɯɫɹ ɨɞɢɧ 
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ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɪɭɝɨɝɨ ɫɥɨɟɜ, ɢ ɬɭɪɛɭɥɟɧɬɧɵɦ, ɤɨɝɞɚ ɜ ɩɨɬɨɤɟ ɝɚɡɚ ɜɨɡɧɢɤɚɸɬ 

ɡɚɜɢɯɪɟɧɢɹ ɢ ɫɥɨɢ ɩɟɪɟɦɟɲɢɜɚɸɬɫɹ ɦɟɠɞɭ ɫɨɛɨɣ. Ɋɟɠɢɦ ɞɜɢɠɟɧɢɹ ɝɚɡɚ 

ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɜɟɥɢɱɢɧɨɣ ɤɪɢɬɟɪɢɹ Ɋɟɣɧɨɥɶɞɫɚ 

v

Dw 
Re , (15) 

ɝɞɟ w - ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɝɚɡɚ, ɦ/ɫ;  

D - ɜɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɝɚɡɨɩɪɨɜɨɞɚ, ɦ;  

v - ɤɢɧɟɦɚɬɢɱɟɫɤɚɹ ɜɹɡɤɨɫɬɶ ɝɚɡɚ, ɦ2/ɫ. 

ɉɪɢ Re<2000 ɜ ɝɚɡɨɩɪɨɜɨɞɚɯ ɝɚɡ ɞɜɢɠɟɬɫɹ ɜ ɪɟɠɢɦɟ ɥɚɦɢɧɚɪɧɨɝɨ ɬɟɱɟɧɢɹ, 

ɚ ɩɪɢ Re>4000 ɜ ɪɟɠɢɦɟ ɬɭɪɛɭɥɟɧɬɧɨɝɨ ɬɟɱɟɧɢɹ. ɉɪɢ 2000>Re>4000 ɜ 

ɝɚɡɨɩɪɨɜɨɞɟ ɜɨɡɧɢɤɚɟɬ ɬɚɤ ɧɚɡɵɜɚɟɦɚɹ ɤɪɢɬɢɱɟɫɤɚɹ ɨɛɥɚɫɬɶ ɞɜɢɠɟɧɢɹ ɝɚɡɚ 

(ɩɟɪɟɯɨɞɧɚɹ ɨɬ ɥɚɦɢɧɚɪɧɨɝɨ ɬɟɱɟɧɢɹ ɜ ɬɭɪɛɭɥɟɧɬɧɨɟ). 

Ⱦɥɹ ɫɟɬɟɣ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɧɚ ɩɪɟɨɞɨɥɟɧɢɟ ɫɢɥ ɬɪɟɧɢɹ 

ɨɩɢɫɵɜɚɸɬɫɹ ɮɨɪɦɭɥɨɣ 

l
d

Vɪɪ Ʉɇ  5

2

1,626  , ɉɚ, (16) 

ɝɞɟ ɇɪ  - ɞɚɜɥɟɧɢɟ ɜ ɧɚɱɚɥɟ ɝɚɡɨɩɪɨɜɨɞɚ, ɉɚ;  

Ʉɪ  - ɞɚɜɥɟɧɢɟ ɜ ɤɨɧɰɟ ɝɚɡɨɩɪɨɜɨɞɚ, ɉɚ;  

 - ɛɟɡɪɚɡɦɟɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɬɪɟɧɢɹ;  

V - ɨɛɴɟɦɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ, ɦ3/ɱ;  

d - ɜɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɝɚɡɨɩɪɨɜɨɞɚ, ɫɦ;  

  - ɩɥɨɬɧɨɫɬɶ ɝɚɡɚ ɩɪɢ ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ, ɤɝ/ɦ3;  

l  - ɞɥɢɧɚ ɝɚɡɨɩɪɨɜɨɞɚ, ɦ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɬɪɟɧɢɹ  ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɪɟɠɢɦɚ ɞɜɢɠɟɧɢɹ ɝɚɡɚ ɩɨ ɝɚɡɨɩɪɨɜɨɞɭ, ɯɚɪɚɤɬɟɪɢɡɭɟɦɨɝɨ ɱɢɫɥɨɦ Ɋɟɣɧɨɥɶɞɫɚ. 

ɍɱɢɬɵɜɚɹ, ɱɬɨ ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɩɨɬɟɪɶ ɞɚɜɥɟɧɢɹ ɧɚ ɩɪɟɨɞɨɥɟɧɢɟ ɫɢɥ ɬɪɟɧɢɹ ɩɨ 

ɮɨɪɦɭɥɟ (17), ɢɫɩɨɥɶɡɭɸɬɫɹ ɨɛɴɟɦɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ, ɜɵɪɚɠɟɧɧɵɣ ɜ ɦ3/ɱ, ɢ 

ɜɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɝɚɡɨɩɪɨɜɨɞɚ, ɜɵɪɚɠɟɧɧɵɣ ɜ ɫɦ, ɩɨɞɫɬɚɜɥɹɹ ɷɬɢ ɡɧɚɱɟɧɢɹ ɜ 

ɮɨɪɦɭɥɭ (16), ɩɨɥɭɱɚɟɦ ɮɨɪɦɭɥɭ ɤɪɢɬɟɪɢɹ Ɋɟɣɧɨɥɶɞɫɚ ɞɥɹ ɷɬɢɯ ɪɚɫɱɟɬɧɵɯ 

ɜɟɥɢɱɢɧ  
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dv

V
0354,0Re , (17) 

ɝɞɟ V - ɨɛɴɟɦɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ, ɦ3/ɱ;  

d - ɜɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɝɚɡɨɩɪɨɜɨɞɚ, ɫɦ;  

v - ɤɢɧɟɦɚɬɢɱɟɫɤɚɹ ɜɹɡɤɨɫɬɶ ɝɚɡɚ, ɦ2/ɫ. 

Ɍɭɪɛɭɥɟɧɬɧɨɟ ɞɜɢɠɟɧɢɟ ɝɚɡɚ ɜ ɝɚɡɨɩɪɨɜɨɞɟ ɦɨɠɟɬ ɩɪɨɢɫɯɨɞɢɬɶ ɜ ɬɚɤ 

ɧɚɡɵɜɚɟɦɨɣ ɡɨɧɟ ɝɢɞɪɚɜɥɢɱɟɫɤɢ ɝɥɚɞɤɢɯ ɬɪɭɛ, ɢ ɜ ɡɨɧɟ, ɤɨɝɞɚ ɧɚ ɝɢɞɪɚɜɥɢɱɟɫɤɨɟ 

ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɜɥɢɹɟɬ ɲɟɪɨɯɨɜɚɬɨɫɬɶ ɫɬɟɧɤɢ. Ʉɪɢɬɟɪɢɟɦ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ 

ɝɥɚɞɤɨɫɬɢ ɜɧɭɬɪɟɧɧɟɣ ɫɬɟɧɤɢ ɝɚɡɨɩɪɨɜɨɞɚ ɹɜɥɹɟɬɫɹ ɡɧɚɱɟɧɢɟ ɨɩɪɟɞɟɥɹɟɦɨɟ ɩɨ 

ɮɨɪɦɭɥɟ: 









d

k
Re <23, (18) 

ɝɞɟ Re – ɱɢɫɥɨ Ɋɟɣɧɨɥɶɞɫɚ;  

k - ɷɤɜɢɜɚɥɟɧɬɧɚɹ ɚɛɫɨɥɸɬɧɚɹ ɲɟɪɨɯɨɜɚɬɨɫɬɶ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ 

ɫɬɟɧɤɢ ɬɪɭɛɵ, ɫɦ;  

d - ɜɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɝɚɡɨɩɪɨɜɨɞɚ, ɫɦ. 

ɗɤɜɢɜɚɥɟɧɬɧɚɹ ɚɛɫɨɥɸɬɧɚɹ ɲɟɪɨɯɨɜɚɬɨɫɬɶ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ 

ɫɬɟɧɤɢ ɝɚɡɨɩɪɨɜɨɞɚ, ɩɪɢɧɢɦɚɟɦɚɹ ɪɚɜɧɨɣ: ɞɥɹ ɧɨɜɵɯ ɫɬɚɥɶɧɵɯ ɬɪɭɛ 0,01 ɫɦ, ɞɥɹ 

ɫɬɚɥɶɧɵɯ ɛɵɜɲɢɯ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ - 0,1 ɫɦ, ɞɥɹ ɩɨɥɢɷɬɢɥɟɧɨɜɵɯ ɧɟɡɚɜɢɫɢɦɨ ɨɬ 

ɜɪɟɦɟɧɢ ɷɤɫɩɥɭɚɬɚɰɢɢ - 0,0007 ɫɦ, ɞɥɹ ɦɟɞɧɵɯ ɬɪɭɛ - 0,001 ɫɦ. 

ɉɪɢ ɪɚɫɱɟɬɟ ɝɚɡɨɩɪɨɜɨɞɨɜ ɛɟɡɪɚɡɦɟɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ 

ɬɪɟɧɢɹ  ɨɩɪɟɞɟɥɹɟɬɫɹ: 

- ɞɥɹ ɥɚɦɢɧɚɪɧɨɝɨ ɪɟɠɢɦɚ ɞɜɢɠɟɧɢɹ ɝɚɡɚ (Re<2000) ɩɨ ɮɨɪɦɭɥɟ ɋɬɨɤɫɚ 

Re
64

 , (19) 

- ɞɥɹ ɩɟɪɟɯɨɞɧɨɝɨ (ɤɪɢɬɢɱɟɫɤɨɝɨ) ɪɟɠɢɦɚ ɞɜɢɠɟɧɢɹ ɝɚɡɚ (2000>Re>4000) 

ɩɨ ɮɨɪɦɭɥɟ Ɂɚɣɱɟɧɤɨ  
3 Re0025,0  , (20) 

- ɞɥɹ ɬɭɪɛɭɥɟɧɬɧɨɝɨ ɪɟɠɢɦɚ ɞɜɢɠɟɧɢɹ ɝɚɡɚ (Re>4000) ɛɟɡɪɚɡɦɟɪɧɵɣ 

ɤɨɷɮɮɢɰɢɟɧɬ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɬɪɟɧɢɹ ɞɥɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢ ɝɥɚɞɤɨɣ ɫɬɟɧɤɢ ɩɪɢ 
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







d

k
Re <23, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɢ 4000>Re>100000 ɩɨ ɮɨɪɦɭɥɟ Ȼɥɚɡɢɭɫɚ (22) ɢ ɩɪɢ 

Re>100000  ɮɨɪɦɭɥɟ Ⱥɥɶɬɲɭɥɹ (23)  

25,0Re

3165,0
 , (21) 

2)64,1Relg82,1(

1


 , (22) 

- ɞɥɹ ɬɭɪɛɭɥɟɧɬɧɨɝɨ ɪɟɠɢɦɚ ɞɜɢɠɟɧɢɹ ɝɚɡɚ (Re>4000) ɞɥɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢ 

ɲɟɪɨɯɨɜɚɬɨɣ ɫɬɟɧɤɢ ɩɪɢ 







d

k
Re >23 ɩɨ ɮɨɪɦɭɥɟ Ⱥɥɶɬɲɭɥɹ 

25,0

Re
68

11,0 





 

d

k . (23) 

Ɉɫɧɨɜɧɨɣ ɰɟɥɶɸ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɡɚɤɨɥɶɰɨɜɚɧɧɨɣ ɱɚɫɬɢ ɝɚɡɨɜɨɣ 

ɫɟɬɢ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɞɚɜɥɟɧɢɹ ɝɚɡɚ ɜ ɭɡɥɨɜɵɯ ɬɨɱɤɚɯ, ɤɨɬɨɪɨɟ ɞɨɥɠɧɨ ɛɵɬɶ 

ɛɨɥɶɲɟ ɪɚɡɧɨɫɬɢ ɧɚɱɚɥɶɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɚɡɚ ɩɨɫɥɟ ȽɊɉ ɢ ɞɨɩɭɫɬɢɦɵɯ ɩɨɬɟɪɶ 

ɞɚɜɥɟɧɢɹ ɯɚɪɚɤɬɟɪɧɵɯ ɞɥɹ ɝɚɡɨɜɨɣ ɫɟɬɢ. Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɨɩɪɟɞɟɥɢɬɶ ɞɚɜɥɟɧɢɟ 

ɝɚɡɚ ɜ ɭɡɥɨɜɵɯ ɬɨɱɤɚɯ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɫɬɢ ɭɜɹɡɤɭ ɤɨɥɟɰ ɝɚɡɨɜɨɣ ɫɟɬɢ. Ⱦɥɹ 

ɤɨɥɶɰɟɜɵɯ ɝɚɡɨɜɵɯ ɫɟɬɟɣ ɩɪɢɟɦɥɟɦɨ ɩɪɢ ɭɜɹɡɤɟ ɤɨɥɟɰ ɢɫɩɨɥɶɡɨɜɚɬɶ ɭɪɚɜɧɟɧɢɟ, 

ɚɧɚɥɨɝɢɱɧɨɟ ɜɬɨɪɨɦɭ ɡɚɤɨɧɭ Ʉɢɪɯɝɨɮɚ ɞɥɹ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ: ɚɥɝɟɛɪɚɢɱɟɫɤɚɹ 

ɫɭɦɦɚ ɜɫɟɯ ɩɟɪɟɩɚɞɨɜ ɞɚɜɥɟɧɢɣ ɜ ɡɚɦɤɧɭɬɨɦ ɤɨɧɬɭɪɟ ɪɚɜɧɚ ɧɭɥɸ ɩɪɢ ɭɫɥɨɜɢɢ, 

ɟɫɥɢ ɜ ɷɬɨɦ ɤɨɧɬɭɪɟ ɧɟɬ ɧɚɝɧɟɬɚɬɟɥɟɣ, ɬ.ɟ. 0 ɄɈɅЬɐɍɉɈɊ .  

Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɨɩɪɟɞɟɥɢɬɶ, ɭɜɹɡɚɧɵ ɥɢ ɜɫɟ ɤɨɥɶɰɚ ɝɚɡɨɜɨɣ ɫɟɬɢ ɫ 

ɞɨɩɭɫɬɢɦɨɣ ɩɨɝɪɟɲɧɨɫɬɶɸ ɧɟ ɜɥɢɹɸɳɟɣ ɧɚ ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɜ ɭɡɥɨɜɵɯ ɬɨɱɤɚɯ, ɞɥɹ 

ɤɚɠɞɨɝɨ ɤɨɥɶɰɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɨɲɢɛɤɚ ɩɨ ɮɨɪɦɭɥɟ  

%100
//5,0 







Ɋ
Ɋ

,%, (24) 

ɝɞɟ  - ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɨɲɢɛɤɚ, %; 

Ɋ  - ɫɭɦɦɚɪɧɵɟ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɜɫɟɯ ɭɱɚɫɬɤɨɜ ɤɨɥɶɰɚ, ɉɚ;  

//Ɋ  - ɫɭɦɦɚɪɧɵɟ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɜɫɟɯ ɭɱɚɫɬɤɨɜ ɤɨɥɶɰɚ ɩɨ ɦɨɞɭɥɸ, ɉɚ. 
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ɉɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɧɚ ɭɱɚɫɬɤɟ ɝɚɡɨɜɨɣ ɫɟɬɢ ɫɤɥɚɞɵɜɚɸɬɫɹ ɢɡ ɩɨɬɟɪɶ ɞɚɜɥɟɧɢɹ 

ɧɚ ɩɪɟɨɞɨɥɟɧɢɟ ɫɢɥ ɬɪɟɧɢɹ ɢ ɩɨɬɟɪɶ ɞɚɜɥɟɧɢɹ ɜ ɦɟɫɬɧɵɯ ɫɨɩɪɨɬɢɜɥɟɧɢɹɯ. Ⱦɥɹ 

ɫɟɬɟɣ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɧɚ ɩɪɟɨɞɨɥɟɧɢɟ ɫɢɥ ɬɪɟɧɢɹ 

ɨɩɢɫɵɜɚɸɬɫɹ ɮɨɪɦɭɥɨɣ (17), ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɜ ɦɟɫɬɧɵɯ ɫɨɩɪɨɬɢɜɥɟɧɢɹɯ ɜ 

ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɝɚɡɨɩɪɨɜɨɞɚɯ ɛɨɥɶɲɨɣ ɩɪɨɬɹɠɟɧɧɨɫɬɢ ɩɪɢɧɢɦɚɸɬ ɪɚɜɧɵɦɢ 

10 % ɨɬ ɩɨɫɥɟɞɧɢɯ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɦɚɬɟɪɢɚɥɚ ɬɪɭɛ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɛɳɢɟ ɩɨɬɟɪɢ 

ɞɚɜɥɟɧɢɹ ɧɚ ɨɬɞɟɥɶɧɨ ɜɡɹɬɨɦ ɭɱɚɫɬɤɟ ɝɚɡɨɜɨɣ ɫɟɬɢ ɦɨɠɧɨ ɨɯɚɪɚɤɬɟɪɢɡɨɜɚɬɶ 

ɮɨɪɦɭɥɨɣ 

l
d

QɊ P  5

2

1,6261,1  , ɉɚ, (25) 

ɝɞɟ Ɋ  - ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɧɚ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɭɱɚɫɬɤɟ, ɉɚ;  

ɊQ - ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ ɧɚ ɭɱɚɫɬɤɟ, ɦ3/ɱ;   

 - ɛɟɡɪɚɡɦɟɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɬɪɟɧɢɹ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɨɞɧɨɣ ɢɡ ɮɨɪɦɭɥ (20-24) ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɟɠɢɦɚ ɬɟɱɟɧɢɹ ɝɚɡɚ ɢ ɲɟɪɨɯɨɜɚɬɨɫɬɢ 

ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɬɪɭɛ;  

d - ɜɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɝɚɡɨɩɪɨɜɨɞɚ, ɫɦ;  

  - ɩɥɨɬɧɨɫɬɶ ɝɚɡɚ ɩɪɢ ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ, ɤɝ/ɦ3;  

l  - ɞɥɢɧɚ ɭɱɚɫɬɤɚ ɝɚɡɨɩɪɨɜɨɞɚ, ɦ. 

Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɞɨɛɢɬɶɫɹ ɭɜɹɡɤɢ ɤɨɥɟɰ ɝɚɡɨɜɨɣ ɫɟɬɢ ɫ ɨɬɧɨɫɢɬɟɥɶɧɨɣ 

ɨɲɢɛɤɨɣ ɦɟɧɟɟ 1% ɩɨɬɪɟɛɭɟɬɫɹ ɧɟɫɤɨɥɶɤɨ ɩɪɢɛɥɢɠɟɧɢɣ ɫ ɭɱɟɬɨɦ 

ɨɬɤɨɪɪɟɤɬɢɪɨɜɚɧɧɨɝɨ ɪɚɫɯɨɞɚ ɧɚ ɤɚɠɞɨɦ ɭɱɚɫɬɤɟ. 

ɑɬɨɛɵ ɨɩɪɟɞɟɥɢɬɶ ɨɬɤɨɪɪɟɤɬɢɪɨɜɚɧɧɨɝɨ ɪɚɫɯɨɞɚ ɝɚɡɚ ɧɚ ɤɚɠɞɨɦ ɭɱɚɫɬɤɟ, 

ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɩɨɩɪɚɜɨɱɧɵɣ ɤɪɭɝɨɜɨɣ ɪɚɫɯɨɞ ɜ ɤɨɥɶɰɟ. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ 

ɜɵɱɢɫɥɢɬɶ ɜɟɥɢɱɢɧɭ ɡɚɜɢɫɢɦɨɫɬɢ ɩɨɬɟɪɶ ɞɚɜɥɟɧɢɹ ɢ ɪɚɫɯɨɞɚ ɧɚ ɭɱɚɫɬɤɚɯ - P/QP, 

ɝɞɟ Ɋ - ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɧɚ ɭɱɚɫɬɤɟ, ɉɚ; QɊ – ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ ɧɚ ɭɱɚɫɬɤɟ, 

ɦ3/ɱ. 

ɉɟɪɜɵɣ ɩɨɩɪɚɜɨɱɧɵɣ ɤɪɭɝɨɜɨɣ ɪɚɫɯɨɞ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 









Ɋ

K

Q

Ɋ
Ɋ

Q
i

75,1

1 , ɦ3/ɱ, 
(26) 
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ɝɞɟ 1
KQ  - ɩɟɪɜɵɣ ɩɨɩɪɚɜɨɱɧɵɣ ɤɪɭɝɨɜɨɣ ɪɚɫɯɨɞ ɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɤɨɥɶɰɟ, 

ɦ3/ɱ; 

Ɋ - ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɜ ɤɨɥɶɰɟ, ɉɚ;  

 

ɊQ

Ɋ
 - ɡɚɜɢɫɢɦɨɫɬɶ ɩɨɬɟɪɶ ɞɚɜɥɟɧɢɹ ɢ ɪɚɫɯɨɞɚ ɜ ɤɨɥɶɰɟ. 

ɉɨɩɪɚɜɨɱɧɵɟ ɤɪɭɝɨɜɵɟ ɪɚɫɯɨɞɵ ɞɥɹ ɤɨɥɟɰ ɫɟɬɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɫ ɭɱɟɬɨɦ 

ɪɚɫɫɱɢɬɚɧɧɨɝɨ ɩɨɩɪɚɜɨɱɧɨɝɨ ɪɚɫɯɨɞɚ ɩɪɟɞɵɞɭɳɢɯ ɤɨɥɟɰ. Ⱦɥɹ ɩɟɪɜɨɝɨ ɤɨɥɶɰɚ 

ɩɨɩɪɚɜɨɱɧɵɣ ɤɪɭɝɨɜɨɣ ɪɚɫɯɨɞ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 









1

1
1

)/(

))/((
11

Ɋ

ɄnɊ
KɄ QɊ

QQɊ
QQ n , ɦ3/ɱ, (27) 

ɝɞɟ KQ  - ɩɨɩɪɚɜɨɱɧɵɣ ɤɪɭɝɨɜɨɣ ɪɚɫɯɨɞ ɩɟɪɜɨɝɨ ɩɨ ɯɨɞɭ ɪɚɫɱɟɬɚ ɤɨɥɶɰɚ, ɦ3/ɱ; 

1
1KQ  - ɩɟɪɜɵɣ ɩɨɩɪɚɜɨɱɧɵɣ ɤɪɭɝɨɜɨɣ ɪɚɫɯɨɞ ɩɟɪɜɨɝɨ ɤɨɥɶɰɚ, ɦ3/ɱ; 

(P/QP)n - ɡɚɜɢɫɢɦɨɫɬɶ ɩɨɬɟɪɶ ɞɚɜɥɟɧɢɹ ɢ ɪɚɫɯɨɞɚ ɧɚ ɭɱɚɫɬɤɚɯ ɫɨɫɟɞɧɟɝɨ 

ɤɨɥɶɰɚ, ɩɨɩɚɞɚɸɳɢɯ ɜ ɤɨɧɬɭɪ ɪɚɫɱɟɬɧɨɝɨ ɤɨɥɶɰɚ; 

nɄQ1  - ɩɟɪɜɵɣ ɩɨɩɪɚɜɨɱɧɵɣ ɤɪɭɝɨɜɨɣ ɪɚɫɯɨɞ ɜ n–ɦ ɤɨɥɶɰɟ, ɦ3/ɱ;  

  1)/( ɊQɊ  - ɡɚɜɢɫɢɦɨɫɬɶ ɩɨɬɟɪɶ ɞɚɜɥɟɧɢɹ ɢ ɪɚɫɯɨɞɚ ɜ ɩɟɪɜɨɦ ɤɨɥɶɰɟ. 

ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɜɟɥɢɱɢɧɵ   ))/(( 1
nɄnɊ QQɊ  ɭɱɢɬɵɜɚɸɬɫɹ ɜɫɟ ɭɱɚɫɬɤɢ 

ɫɨɫɟɞɧɢɯ ɤɨɥɟɰ, ɩɨɩɚɞɚɸɳɢɯ ɜ ɤɨɧɬɭɪ ɪɚɫɱɟɬɧɨɝɨ ɤɨɥɶɰɚ. 

ɉɨɩɪɚɜɨɱɧɵɟ ɤɪɭɝɨɜɵɟ ɪɚɫɯɨɞɵ ɞɥɹ ɩɨɫɥɟɞɭɸɳɢɯ ɤɨɥɟɰ ɫɟɬɢ 

ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

















i

ɄnɊ

i

ɄnɊ
KɄ QɊ

QQɊ
QɊ

QQɊ
QQ nn

ii )/(

))/((

)/(

))/(( 1
1 , ɦ3/ɱ, (28) 

ɝɞɟ 
iKQ  - ɩɨɩɪɚɜɨɱɧɵɟ ɤɪɭɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɨɫɥɟɞɭɸɳɢɯ ɩɨ ɯɨɞɭ ɪɚɫɱɟɬɚ ɤɨɥɟɰ, 

ɦ3/ɱ;  
1

iKQ  - ɩɟɪɜɵɣ ɩɨɩɪɚɜɨɱɧɵɣ ɤɪɭɝɨɜɨɣ ɪɚɫɯɨɞ ɪɚɫɫɱɢɬɵɜɚɟɦɨɝɨ ɤɨɥɶɰɚ, 

ɦ3/ɱ;   
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(P/QP)n - ɡɚɜɢɫɢɦɨɫɬɶ ɩɨɬɟɪɶ ɞɚɜɥɟɧɢɹ ɢ ɪɚɫɯɨɞɚ ɧɚ ɭɱɚɫɬɤɚɯ ɫɨɫɟɞɧɟɝɨ 

ɤɨɥɶɰɚ, ɩɨɩɚɞɚɸɳɢɯ ɜ ɤɨɧɬɭɪ ɪɚɫɱɟɬɧɨɝɨ ɤɨɥɶɰɚ;  

nɄQ  - ɩɨɩɪɚɜɨɱɧɵɣ ɤɪɭɝɨɜɨɣ ɪɚɫɯɨɞ ɜ n–ɦ ɤɨɥɶɰɟ, ɦ3/ɱ;  

nɄQ1  - ɩɟɪɜɵɣ ɩɨɩɪɚɜɨɱɧɵɣ ɤɪɭɝɨɜɨɣ ɪɚɫɯɨɞ ɜ n–ɦ ɤɨɥɶɰɟ, ɦ3/ɱ, 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɪɚɫɱɟɬɚɯ, ɟɫɥɢ ɧɟ ɨɩɪɟɞɟɥɟɧ ɩɨɩɪɚɜɨɱɧɵɣ ɤɪɭɝɨɜɨɣ ɪɚɫɯɨɞ ɜ 

ɞɚɧɧɨɦ ɤɨɥɶɰɟ;  

  iɊQɊ )/(  - ɡɚɜɢɫɢɦɨɫɬɶ ɩɨɬɟɪɶ ɞɚɜɥɟɧɢɹ ɢ ɪɚɫɯɨɞɚ ɜ ɪɚɫɫɱɢɬɵɜɚɟɦɨɦ 

ɤɨɥɶɰɟ. 

Ɉɩɪɟɞɟɥɢɜ ɩɨɩɪɚɜɨɱɧɵɣ ɤɪɭɝɨɜɨɣ ɪɚɫɯɨɞ, ɜɵɩɨɥɧɹɸɬ ɞɚɥɶɧɟɣɲɢɣ ɪɚɫɱɟɬ 

(ɩɟɪɜɨɟ ɢ ɩɨɫɥɟɞɭɸɳɢɟ ɩɪɢɛɥɢɠɟɧɢɹ), ɩɪɢ ɷɬɨɦ ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ ɫ ɭɱɟɬɨɦ 

ɩɨɩɪɚɜɨɱɧɨɝɨ ɪɚɫɯɨɞɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

ɍɑɊ
ɉ
Ɋ QQQ  , ɦ3/ɱ, (29) 

ɝɞɟ ɉ
ɊQ  - ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ ɧɚ ɭɱɚɫɬɤɟ ɤɨɥɶɰɚ ɫ ɭɱɟɬɨɦ ɩɨɩɪɚɜɨɱɧɨɝɨ 

ɪɚɫɯɨɞɚ, ɦ3/ɱ; 

ɊQ  - ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ ɧɚ ɭɱɚɫɬɤɟ ɤɨɥɶɰɚ, ɦ3/ɱ; 

ɍɑQ  - ɩɨɩɪɚɜɨɱɧɵɣ ɤɪɭɝɨɜɨɣ ɪɚɫɯɨɞ ɧɚ ɭɱɚɫɬɤɟ ɤɨɥɶɰɚ, ɦ3/ɱ. 

ɉɨɩɪɚɜɨɱɧɵɣ ɤɪɭɝɨɜɨɣ ɪɚɫɯɨɞ ɧɚ ɭɱɚɫɬɤɟ ɤɨɥɶɰɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ 

ni KKɍɑ QQQ  , ɦ3/ɱ, (30) 

где ɍɑQ - ɩɨɩɪɚɜɨɱɧɵɣ ɤɪɭɝɨɜɨɣ ɪɚɫɯɨɞ ɧɚ ɭɱɚɫɬɤɟ ɤɨɥɶɰɚ, ɦ3/ɱ;  

iKQ - ɩɨɩɪɚɜɨɱɧɵɣ ɤɪɭɝɨɜɨɣ ɪɚɫɯɨɞ ɜ ɪɚɫɫɱɢɬɵɜɚɟɦɨɦ ɤɨɥɶɰɟ, ɦ3/ɱ;  

nKQ - ɩɨɩɪɚɜɨɱɧɵɣ ɤɪɭɝɨɜɨɣ ɪɚɫɯɨɞ ɜ ɫɨɫɟɞɧɟɦ ɤɨɥɶɰɟ, ɦ3/ɱ, ɞɥɹ ɭɱɚɫɬɤɨɜ, 

ɨɛɫɥɭɠɢɜɚɸɳɢɯ ɨɞɧɨ ɤɨɥɶɰɨ 
nKQ =0. 

ɉɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɧɚ ɭɱɚɫɬɤɚɯ ɝɚɡɨɜɨɣ ɫɟɬɢ ɡɚɜɢɫɹɬ ɨɬ ɩɪɨɬɹɠɟɧɧɨɫɬɢ 

ɭɱɚɫɬɤɚ ɟɝɨ ɞɢɚɦɟɬɪɚ ɢ ɪɚɫɯɨɞɚ ɝɚɡɚ, ɚ ɬɚɤ ɠɟ ɨɬ ɮɢɡɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɝɚɡɚ. 

ɂɡ ɭɫɥɨɜɢɣ ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɝɚɡɨɜɨɣ ɫɟɬɢ ɪɚɫɱɟɬɧɵɣ ɜɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ 

ɭɱɚɫɬɤɨɜ ɝɚɡɨɩɪɨɜɨɞɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
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n

ɍȾ

m
P

P Ɋ
QAB

d





, ɫɦ, (31) 

ɝɞɟ dɊ - ɪɚɫɱɟɬɧɵɣ ɜɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɭɱɚɫɬɤɚ, ɫɦ; 

А - ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɤɚɬɟɝɨɪɢɢ ɫɟɬɢ, ɞɥɹ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ А=626; 

ȼ, n, m - ɤɨɷɮɮɢɰɢɟɧɬɵ, ɡɚɜɢɫɹɳɢɟ ɨɬ ɦɚɬɟɪɢɚɥɚ ɝɚɡɨɩɪɨɜɨɞɚ, ɞɥɹ ɫɬɚɥɶɧɵɯ 

ɬɪɭɛ ȼ=0,022, n=5, m=2, ɞɥɹ ɩɨɥɢɷɬɢɥɟɧɨɜɵɯ ɬɪɭɛ ȼ=0,0446, n=4,75, m=1,75; 

ɊQ - ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ ɧɚ ɭɱɚɫɬɤɟ, ɦ3/ɱ;  

ɍȾɊ  - ɭɞɟɥɶɧɵɟ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɧɚ ɬɪɟɧɢɟ, ɉɚ/ɦ – ɞɥɹ ɫɟɬɟɣ ɧɢɡɤɨɝɨ 

ɞɚɜɥɟɧɢɹ. 

ɍɞɟɥɶɧɵɟ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɧɚ ɬɪɟɧɢɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

L

Ɋ
Ɋ ȾɈɉ
ɍȾ 1,1


 , ɉɚ/ɦ, (32) 

ɝɞɟ ɍȾɊ  - ɭɞɟɥɶɧɵɟ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɧɚ ɬɪɟɧɢɟ, ɉɚ/ɦ; 

ȾɈɉɊ  - ɞɨɩɭɫɬɢɦɵɟ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ, ɉɚ; 

L - ɪɚɫɫɬɨɹɧɢɟ ɨɬ ȽɊɉ ɞɨ ɫɚɦɨɣ ɭɞɚɥɟɧɧɨɣ ɬɨɱɤɢ, ɦ. 

ɂɡ ɭɫɥɨɜɢɣ ɧɚɞɟɠɧɨɫɬɢ ɝɚɡɨɜɨɣ ɫɟɬɢ ɤɨɥɶɰɚ ɩɪɨɟɤɬɢɪɭɸɬɫɹ ɢɡ 

ɝɚɡɨɩɪɨɜɨɞɨɜ ɨɞɧɨɝɨ ɞɢɚɦɟɬɪɚ, ɨɫɪɟɞɧɟɧɧɵɣ ɨɪɢɟɧɬɢɪɨɜɨɱɧɵɣ ɞɢɚɦɟɬɪ 

ɭɱɚɫɬɤɨɜ ɤɨɥɶɰɚ ɝɚɡɨɜɨɣ ɫɟɬɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 

ɍɑ

ɍɑɊ
K l

ld
kd


 


)(
, ɫɦ, (33) 

ɝɞɟ dК - ɪɚɫɱɟɬɧɵɣ ɜɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɤɨɥɶɰɚ, ɫɦ; 

k - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɭɜɟɥɢɱɟɧɢɟ ɦɚɬɟɪɢɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɤɨɥɶɰɚ ɫ ɩɨɫɬɨɹɧɧɵɦ ɞɢɚɦɟɬɪɨɦ, ɜ ɨɛɳɟɦ ɫɥɭɱɚɟ k =1,1; 

dɊ - ɪɚɫɱɟɬɧɵɣ ɜɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɭɱɚɫɬɤɚ, ɫɦ; 

l - ɞɥɢɧɚ ɭɱɚɫɬɤɚ, ɦ. 

Ɉɪɢɟɧɬɢɪɨɜɨɱɧɵɣ ɜɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɝɚɡɨɩɪɨɜɨɞɚ ɤɨɥɶɰɚ ɝɚɡɨɜɨɣ ɫɟɬɢ 

ɩɪɢɧɢɦɚɟɬɫɹ ɢɡ ɫɬɚɧɞɚɪɬɧɨɝɨ ɪɹɞɚ ɜɧɭɬɪɟɧɧɢɯ ɞɢɚɦɟɬɪɨɜ ɬɪɭɛɨɩɪɨɜɨɞɨɜ - 

ɛɥɢɠɚɣɲɢɣ ɛɨɥɶɲɢɣ. 
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Ƚɚɡ ɜ ɫɟɬɶ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɟ ɩɨɫɬɭɩɚɟɬ ɢɡ ɫɟɬɟɜɵɯ ɝɚɡɨɪɟɝɭɥɹɬɨɪɧɵɯ 

ɩɭɧɤɬɨɜ, ɝɚɡ ɩɨɫɥɟ ɜɵɯɨɞɚ ɢɡ ɝɚɡɨɪɟɝɭɥɹɬɨɪɧɨɝɨ ɩɭɧɤɬɚ ɧɚɱɢɧɚɟɬ ɩɨɫɬɟɩɟɧɧɨ 

ɪɚɡɛɢɪɚɬɶɫɹ ɩɨɬɪɟɛɢɬɟɥɹɦɢ ɢ ɟɝɨ ɪɚɫɯɨɞ ɩɨɫɬɟɩɟɧɧɨ ɭɦɟɧɶɲɚɟɬɫɹ ɩɨ ɩɭɬɢ 

ɞɜɢɠɟɧɢɹ. Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɪɚɫɯɨɞɚ ɝɚɡɚ ɩɨ ɩɭɬɢ ɟɝɨ ɞɜɢɠɟɧɢɹ ɫɯɟɦɭ 

ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɫɟɬɢ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɪɚɡɛɢɬɶ ɧɚ ɭɱɚɫɬɤɢ ɢ 

ɭɤɚɡɚɬɶ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɩɨɬɨɤɨɜ ɝɚɡɚ ɩɨ ɫɟɬɢ. ɉɪɢ ɷɬɨɦ ɞɥɹ 

ɭɡɥɨɜɵɯ ɬɨɱɟɤ ɝɚɡɨɜɨɣ ɫɟɬɢ ɩɪɢɟɦɥɟɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɭɪɚɜɧɟɧɢɟ, ɚɧɚɥɨɝɢɱɧɨɟ 

ɩɟɪɜɨɦɭ ɡɚɤɨɧɭ Ʉɢɪɯɝɨɮɚ ɞɥɹ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ: ɚɥɝɟɛɪɚɢɱɟɫɤɚɹ ɫɭɦɦɚ ɜɫɟɯ 

ɩɨɬɨɤɨɜ ɝɚɡɚ ɫɯɨɞɹɳɢɯɫɹ ɜ ɭɡɥɟ ɜɤɥɸɱɚɹ ɭɡɥɨɜɵɟ ɪɚɫɯɨɞɵ ɝɚɡɚ ɪɚɜɧɚ ɧɭɥɸ. 

ɉɨɬɨɤɚɦ, ɩɨɞɯɨɞɹɳɢɦ ɤ ɭɡɥɭ, ɩɪɢɫɜɚɢɜɚɟɬɫɹ ɡɧɚɤ ɩɥɸɫ, ɚ ɜɵɯɨɞɹɳɢɦ – ɦɢɧɭɫ, 

ɞɪɭɝɢɦɢ ɫɥɨɜɚɦɢ, ɫɤɨɥɶɤɨ ɝɚɡɚ ɜɯɨɞɢɬ ɜ ɭɡɥɨɜɭɸ ɬɨɱɤɭ ɫɬɨɥɶɤɨ ɢ ɞɨɥɠɧɨ ɢɡ ɧɟɟ 

ɜɵɯɨɞɢɬɶ. Ɍɨ ɟɫɬɶ ɩɪɢ ɜɵɛɨɪɟ ɫɯɟɦɵ ɩɨɬɨɤɨɪɚɫɩɪɟɞɟɥɟɧɢɹ ɞɥɹ ɬɪɨɣɧɢɤɨɜ 

(ɤɪɟɫɬɨɜɢɧ) ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɝɚɡɨɜɨɣ ɫɟɬɢ ɜɯɨɞɹɳɢɣ ɢɥɢ ɜɵɯɨɞɹɳɢɣ ɩɨɬɨɤ ɧɢ 

ɧɚ ɨɞɧɨɦ ɭɱɚɫɬɤɟ, ɩɪɢɦɵɤɚɸɳɢɦ ɤ ɬɪɨɣɧɢɤɭ (ɤɪɟɫɬɨɜɢɧɟ), ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɪɚɜɟɧ 

ɧɭɥɸ.  

ȼ ɫɯɟɦɟ ɩɨɞɚɱɢ ɝɚɡɚ ɧɟ ɭɤɚɡɚɧɵ ɦɟɫɬɚ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɨɬɞɟɥɶɧɵɯ 

ɩɨɬɪɟɛɢɬɟɥɟɣ, ɩɨɷɬɨɦɭ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɚɫɱɟɬɚ ɩɪɟɞɩɨɥɚɝɚɸɬ ɪɚɜɧɨɦɟɪɧɨɟ 

ɩɪɢɫɨɟɞɢɧɟɧɢɟ ɩɨɬɪɟɛɢɬɟɥɟɣ ɩɨ ɞɥɢɧɟ ɭɱɚɫɬɤɨɜ ɝɚɡɨɜɨɣ ɫɟɬɢ, ɬɟɦ ɫɚɦɵɦ 

ɩɪɟɞɩɨɥɚɝɚɹ, ɱɬɨ ɝɚɡ ɪɚɜɧɨɦɟɪɧɨ ɪɚɫɯɨɞɭɟɬɫɹ ɩɨ ɩɭɬɢ ɞɜɢɠɟɧɢɹ. Ɍɚɤɭɸ 

ɧɚɝɪɭɡɤɭ ɧɚɡɵɜɚɸɬ ɩɭɬɟɜɨɣ. Ʉɪɨɦɟ ɷɬɨɝɨ ɫɨɝɥɚɫɧɨ ɫɯɟɦɟ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 

ɩɨɬɨɤɨɜ ɩɨ ɭɱɚɫɬɤɚɦ ɩɪɨɯɨɞɢɬ ɨɩɪɟɞɟɥɟɧɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɝɚɡɚ, ɪɚɡɛɢɪɚɟɦɨɟ ɧɚ 

ɩɨɫɥɟɞɭɸɳɢɯ ɭɱɚɫɬɤɚɯ ɝɚɡɨɜɨɣ ɫɟɬɢ. Ɍɚɤɭɸ ɧɚɝɪɭɡɤɭ ɧɚɡɵɜɚɸɬ ɬɪɚɧɡɢɬɧɨɣ. 

Ɍɟɦ ɫɚɦɵɦ ɪɚɫɯɨɞ ɝɚɡɚ, ɩɪɨɯɨɞɹɳɢɣ ɩɨ ɭɱɚɫɬɤɭ, ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɤɚɤ 

ɩɭɬɟɜɭɸ, ɬɚɤ ɢ ɬɪɚɧɡɢɬɧɭɸ ɧɚɝɪɭɡɤɭ, ɬɚɤɨɣ ɪɚɫɯɨɞ ɩɪɢɧɹɬɨ ɧɚɡɵɜɚɬɶ 

ɪɚɫɱɟɬɧɵɦ. 

Ɋɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ ɧɚ ɭɱɚɫɬɤɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

ɉTɊ QkQQ  , ɦ3/ɱ, (34) 

ɝɞɟ ɊQ - ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ ɧɚ ɭɱɚɫɬɤɟ, ɦ3/ɱ;  

TQ  - ɬɪɚɧɡɢɬɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ ɧɚ ɭɱɚɫɬɤɟ, ɦ3/ɱ;  
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k - ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɤ ɩɭɬɟɜɨɦɭ ɪɚɫɯɨɞɭ ɝɚɡɚ, ɭɱɢɬɵɜɚɸɳɢɣ ɱɬɨ ɜ 

ɧɚɱɚɥɟ ɭɱɚɫɬɤɚ ɡɧɚɱɟɧɢɟ ɩɭɬɟɜɨɝɨ ɪɚɫɯɨɞɚ ɝɚɡɚ ɫɨɫɬɚɜɥɹɟɬ 100% ɨɬ ɉQ , ɚ ɜ ɤɨɧɰɟ 

ɭɱɚɫɬɤɚ 0% ɨɬ ɉQ ; 

ɉQ  - ɩɭɬɟɜɨɣ ɪɚɫɯɨɞ ɝɚɡɚ ɧɚ ɭɱɚɫɬɤɟ, ɦ3/ɱ. 

Ɍɪɚɧɡɢɬɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ - ɷɬɨ ɪɚɫɯɨɞ ɝɚɡɚ, ɩɪɨɯɨɞɹɳɢɣ ɩɨ ɭɱɚɫɬɤɭ 

ɝɚɡɨɩɪɨɜɨɞɚ, ɢ ɪɚɡɛɢɪɚɟɦɵɣ ɩɨɬɪɟɛɢɬɟɥɹɦɢ ɧɚ ɩɨɫɥɟɞɭɸɳɢɯ ɭɱɚɫɬɤɚɯ ɝɚɡɨɜɨɣ 

ɫɟɬɢ. ɉɭɬɟɜɨɣ ɪɚɫɯɨɞ ɝɚɡɚ - ɷɬɨ ɪɚɫɯɨɞ ɝɚɡɚ, ɪɚɡɛɢɪɚɟɦɵɣ ɩɨɬɪɟɛɢɬɟɥɹɦɢ ɧɚ 

ɤɨɧɤɪɟɬɧɨ ɜɡɹɬɨɦ ɭɱɚɫɬɤɟ ɝɚɡɨɜɨɣ ɫɟɬɢ.  

ɉɭɬɟɜɨɣ ɪɚɫɯɨɞ ɞɥɹ ɤɚɠɞɨɝɨ ɭɱɚɫɬɤɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

lgQ ɍȾɉ  , ɦ3/ɱ, (35) 

ɝɞɟ gɍȾ - ɭɞɟɥɶɧɵɣ ɩɭɬɟɜɨɣ ɪɚɫɯɨɞ ɝɚɡɚ ɧɚ ɭɱɚɫɬɤɟ, ɦ3/ɱɦ;  

l - ɞɥɢɧɚ ɭɱɚɫɬɤɚ, ɦ. 

ɍɞɟɥɶɧɵɣ ɩɭɬɟɜɨɣ ɪɚɫɯɨɞ ɝɚɡɚ ɧɚ ɭɱɚɫɬɤɟ ɪɚɜɟɧ ɫɭɦɦɟ ɭɞɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ 

ɝɚɡɚ ɩɢɬɚɸɳɢɯ ɤɨɧɬɭɪɨɜ (ɫɟɤɬɨɪɨɜ), ɤɨɬɨɪɵɟ ɨɛɫɥɭɠɢɜɚɟɬ ɞɚɧɧɵɣ ɭɱɚɫɬɨɤ. 

ɍɞɟɥɶɧɵɣ ɩɭɬɟɜɨɣ ɪɚɫɯɨɞ ɝɚɡɚ ɞɥɹ ɩɢɬɚɸɳɢɯ ɤɨɧɬɭɪɨɜ (ɫɟɤɬɨɪɨɜ) 

ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

iiɍȾ lQg / , ɦ3/ɱɦ, (36) 

ɝɞɟ iQ  - ɪɚɫɯɨɞ ɝɚɡɚ ɜ ɩɢɬɚɸɳɟɦ ɤɨɧɬɭɪɟ (ɫɟɤɬɨɪɟ), ɦ3/ɱ; 

li - ɞɥɢɧɚ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɤɨɧɬɭɪɚ (ɫɟɤɬɨɪɚ), ɦ. 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɬɪɚɧɡɢɬɧɨɝɨ ɪɚɫɯɨɞɚ ɝɚɡɚ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɩɭɬɶ 

ɞɜɢɠɟɧɢɹ ɝɚɡɚ, ɫɨɝɥɚɫɧɨ ɫɯɟɦɵ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɨɬɨɤɨɜ. 

Ɍɪɚɧɡɢɬɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

  


11 iii ɉTT QQQ , ɦ3/ɱ, (37) 

ɝɞɟ 
iTQ - ɬɪɚɧɡɢɬɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɭɱɚɫɬɤɚ, ɦ3/ɱ; 

1iTQ  - ɬɪɚɧɡɢɬɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ ɧɚ ɫɥɟɞɭɸɳɟɦ ɭɱɚɫɬɤɟ ɩɨ ɯɨɞɭ ɞɜɢɠɟɧɢɹ, 

ɦ3/ɱ;  

1iɉQ  - ɩɭɬɟɜɨɣ ɪɚɫɯɨɞ ɝɚɡɚ ɧɚ ɫɥɟɞɭɸɳɟɦ ɭɱɚɫɬɤɟ ɩɨ ɯɨɞɭ ɞɜɢɠɟɧɢɹ, ɦ3/ɱ. 
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ɉɪɢ ɪɚɫɱɟɬɟ ɬɪɚɧɡɢɬɧɨɝɨ ɪɚɫɯɨɞɚ ɝɚɡɚ ɧɚ ɭɱɚɫɬɤɟ ɧɟɨɛɯɨɞɢɦɚ ɡɧɚɬɶ 

ɬɪɚɧɡɢɬɧɵɣ ɢ ɩɭɬɟɜɨɣ ɪɚɫɯɨɞ ɝɚɡɚ ɧɚ ɫɥɟɞɭɸɳɟɦ ɭɱɚɫɬɤɟ ɩɨ ɯɨɞɭ ɞɜɢɠɟɧɢɹ ɝɚɡɚ. 

Ɋɚɫɱɟɬ ɭɞɟɥɶɧɨɝɨ ɩɭɬɟɜɨɝɨ ɪɚɫɯɨɞɚ ɝɚɡɚ ɩɢɬɚɸɳɢɯ ɤɨɧɬɭɪɨɜ (ɫɟɤɬɨɪɨɜ) 

ɩɪɨɜɟɞɟɧ ɩɨ ɮɨɪɦɭɥɟ (36) ɢ ɫɜɟɞɟɧ ɜ ɬɚɛɥɢɰɭ 12. 

Ɍɚɛɥɢɰɚ 12 - ɍɞɟɥɶɧɵɟ ɩɭɬɟɜɵɟ ɪɚɫɯɨɞɵ ɝɚɡɚ ɞɥɹ ɜɫɟɯ ɩɢɬɚɸɳɢɯ ɤɨɧɬɭɪɨɜ 
(ɫɟɤɬɨɪɨɜ) ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɫɟɬɢ 

ɇɨɦɟɪ 
ɤɨɧɬɭɪɚ 

(ɫɟɤɬɨɪɚ) 

Ʉɜɚɪɬɚɥ Ɋɚɫɯɨɞ ɝɚɡɚ ɜ 
ɩɢɬɚɸɳɟɦ 

ɤɨɧɬɭɪɟ 
(ɫɟɤɬɨɪɟ), ɦ3/ɱ 

Ⱦɥɢɧɚ 
ɩɢɬɚɸɳɟɝɨ 

ɤɨɧɬɭɪɚ 
(ɫɟɤɬɨɪɚ), ɦ 

ɍɞɟɥɶɧɵɣ 
ɩɭɬɟɜɨɣ ɪɚɫɯɨɞ 
ɝɚɡɚ ɩɢɬɚɸɳɟɝɨ 
ɤɨɧɬɭɪɚ, ɦ3/ɱɦ 

ɧɨɦɟɪ 
ɪɚɫɯɨɞ 
ɝɚɡɚ, 
ɦ3/ɱ 

Ʉɨɧɬɭɪ №1 

2 23,3 

86,2 2900 0,0297 
4 23,9 
7 15,1 
10 23,9 

Ʉɨɧɬɭɪ №2 

14 50,6 

236,2 2950 0,0801 
15 73,1 
17 61,9 
18 50,6 

Ʉɨɧɬɭɪ №3 
20 45 

84,4 2250 0,0375 
22 39,4 

Ʉɨɧɬɭɪ №4 

1 22 

73,6 3250 0,0223 
3 17,6 
6 12 
9 22 

ɋɟɤɬɨɪ №1 
11 56,3 

112,6 1100 0,1024 
12 56,3 

ɋɟɤɬɨɪ №2 13 67,4 67,4 700 0,0963 

ɋɟɤɬɨɪ №3 16 67,4 67,4 1050 0,0642 

ɋɟɤɬɨɪ №4 19 39,4 39,4 1350 0,0292 

ɋɟɤɬɨɪ №5 21 45 45 1150 0,0391 

ɋɟɤɬɨɪ №6 23 50,6 50,6 600 0,0843 
 

 

 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 12 

ɇɨɦɟɪ 
ɤɨɧɬɭɪɚ 

(ɫɟɤɬɨɪɚ) 

Ʉɜɚɪɬɚɥ Ɋɚɫɯɨɞ ɝɚɡɚ ɜ 
ɩɢɬɚɸɳɟɦ 

ɤɨɧɬɭɪɟ 
(ɫɟɤɬɨɪɟ), ɦ3/ɱ 

Ⱦɥɢɧɚ 
ɩɢɬɚɸɳɟɝɨ 

ɤɨɧɬɭɪɚ 
(ɫɟɤɬɨɪɚ), ɦ 

ɍɞɟɥɶɧɵɣ 
ɩɭɬɟɜɨɣ ɪɚɫɯɨɞ 
ɝɚɡɚ ɩɢɬɚɸɳɟɝɨ 
ɤɨɧɬɭɪɚ, ɦ3/ɱɦ 

ɧɨɦɟɪ 
ɪɚɫɯɨɞ 
ɝɚɡɚ, 
ɦ3/ɱ 

ɋɟɤɬɨɪ №7 
24 67,4 

123,7 1200 0,1031 
25 56,3 
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ɋɟɤɬɨɪ №8 26 45 45 650 0,0692 

ɋɟɤɬɨɪ №9 
5 20,8 

38,4 1500 0,0256 
8 17,6 

ɋɟɤɬɨɪ №10 29 39,4 39,4 1350 0,0292 

ɋɟɤɬɨɪ №11 28 67,4 67,4 550 0,1225 

ɋɟɤɬɨɪ №12 27 61,9 61,9 750 0,0825 
 

Ɋɚɫɱɟɬ ɩɭɬɟɜɨɝɨ ɪɚɫɯɨɞɚ ɝɚɡɚ ɜ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɝɚɡɨɩɪɨɜɨɞɚɯ ɧɢɡɤɨɝɨ 
ɞɚɜɥɟɧɢɹ ɩɪɨɜɟɞɟɧ ɩɨ ɮɨɪɦɭɥɟ (35) ɢ ɫɜɟɞɟɧ ɜ ɬɚɛɥɢɰɭ 13. 

Ɍɚɛɥɢɰɚ 13 - Ɋɚɫɱɟɬ ɩɭɬɟɜɨɝɨ ɪɚɫɯɨɞɚ ɝɚɡɚ 

ɇɨɦɟɪ 
ɭɱɚɫɬɤɚ 

Ⱦɥɢɧɚ 
ɭɱɚɫɬɤɚ, 

ɦ 

ɇɨɦɟɪ ɤɨɧɬɭɪɚ 
(ɫɟɤɬɨɪɚ) 

ɨɛɫɥɭɠɢɜɚɟɦɵɦ 
ɭɱɚɫɬɤɨɦ 

ɍɞɟɥɶɧɵɣ ɩɭɬɟɜɨɣ ɪɚɫɯɨɞ 
ɝɚɡɚ ɧɚ ɭɱɚɫɬɤɟ, ɦ3/ɱɦ 

ɉɭɬɟɜɨɣ 
ɪɚɫɯɨɞ ɝɚɡɚ, 

ɦ3/ɱ 

1-2 250 Ʉɨɧɬɭɪ №1, ɋɟɤɬɨɪ №9 0,0297+0,0256=0,0553 13,8 
2-3 300 Ʉɨɧɬɭɪ №1, ɋɟɤɬɨɪ №9 0,0297+0,0256=0,0553 16,6 
3-4 250 Ʉɨɧɬɭɪ №1, ɋɟɤɬɨɪ №7 0,0297+0,1031=0,1328 7,4 
4-5 400 Ʉɨɧɬɭɪ №1, ɋɟɤɬɨɪ №7 0,0297+0,1031=0,1328 53,1 
5-6 250 Ʉɨɧɬɭɪ №1, Ʉɨɧɬɭɪ №4 0,0297+0,0223=0,052 13,1 
6-7 250 Ʉɨɧɬɭɪ №1, Ʉɨɧɬɭɪ №4 0,0297+0,0223=0,052 5,7 
7-8 250 Ʉɨɧɬɭɪ №1, Ʉɨɧɬɭɪ №4 0,0297+0,0223=0,052 13,1 
8-9 250 Ʉɨɧɬɭɪ №1, Ʉɨɧɬɭɪ №4 0,0297+0,0223=0,052 13,1 
9-10 550 Ʉɨɧɬɭɪ №1 0,0297 16,3 

10-11 250 Ʉɨɧɬɭɪ №1, ɋɟɤɬɨɪ 
№10 

0,0297+0,0292=0,0589 14,7 

1-11 150 Ʉɨɧɬɭɪ №1, ɋɟɤɬɨɪ №9 0,0297+0,0256=0,0553 8,3 
12-13 200 Ʉɨɧɬɭɪ №2, ɋɟɤɬɨɪ №3 0,0801+0,0642=0,1443 28,9 
13-14 250 Ʉɨɧɬɭɪ №2, ɋɟɤɬɨɪ №2 0,0801+0,0963=0,1764 44,1 
14-15 200 Ʉɨɧɬɭɪ №2 0,0801 16,0 
15-16 200 Ʉɨɧɬɭɪ №2, ɋɟɤɬɨɪ №1 0,0801+0,1024=0,1825 36,5 
16-17 200 Ʉɨɧɬɭɪ №2, ɋɟɤɬɨɪ №1 0,0801+0,1024=0,1825 36,5 
17-18 200 Ʉɨɧɬɭɪ №2, ɋɟɤɬɨɪ №1 0,0801+0,1024=0,1825 36,5 

18-19 150 Ʉɨɧɬɭɪ №2, ɋɟɤɬɨɪ 
№12 

0,0801+0,0825=0,1626 24,4 

19-20 250 Ʉɨɧɬɭɪ №2, Ʉɨɧɬɭɪ №4 0,0801+0,0223=0,1024 25,7 
20-21 150 Ʉɨɧɬɭɪ №2, Ʉɨɧɬɭɪ №4 0,0801+0,0223=0,1024 15,4 
21-22 150 Ʉɨɧɬɭɪ №2, Ʉɨɧɬɭɪ №4 0,0801+0,0223=0,1024 15,4 
22-23 150 Ʉɨɧɬɭɪ №2, Ʉɨɧɬɭɪ №4 0,0801+0,0223=0,1024 15,4 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 13 

ɇɨɦɟɪ 
ɭɱɚɫɬɤɚ 

Ⱦɥɢɧɚ 
ɭɱɚɫɬɤɚ, 

ɦ 

ɇɨɦɟɪ ɤɨɧɬɭɪɚ 
(ɫɟɤɬɨɪɚ) 

ɨɛɫɥɭɠɢɜɚɟɦɵɦ 
ɭɱɚɫɬɤɨɦ 

ɍɞɟɥɶɧɵɣ ɩɭɬɟɜɨɣ ɪɚɫɯɨɞ 
ɝɚɡɚ ɧɚ ɭɱɚɫɬɤɟ, ɦ3/ɱɦ 

ɉɭɬɟɜɨɣ 
ɪɚɫɯɨɞ ɝɚɡɚ, 

ɦ3/ɱ 

23-24 300 Ʉɨɧɬɭɪ №2, Ʉɨɧɬɭɪ №3 0,0801+0,0375=0,1176 35,3 
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24-25 300 Ʉɨɧɬɭɪ №2, Ʉɨɧɬɭɪ №3 0,0801+0,0375=0,1176 35,3 
12-25 250 Ʉɨɧɬɭɪ №2, ɋɟɤɬɨɪ №3 0,0801+0,0375=0,1176 36,1 
23-26 150 Ʉɨɧɬɭɪ №3, Ʉɨɧɬɭɪ №2 0,0375+0,0801=0,1176 9,0 
26-27 200 Ʉɨɧɬɭɪ №3, Ʉɨɧɬɭɪ №2 0,0375+0,0801=0,1176 12,0 
27-28 100 Ʉɨɧɬɭɪ №3, ɋɟɤɬɨɪ №7 0,0375+0,1031=0,1406 14,1 
28-29 100 Ʉɨɧɬɭɪ №3, ɋɟɤɬɨɪ №7 0,0375+0,1031=0,1406 14,1 
29-30 300 Ʉɨɧɬɭɪ №3, ɋɟɤɬɨɪ №6 0,0375+0,0843=0,1218 36,6 
30-31 300 Ʉɨɧɬɭɪ №3, ɋɟɤɬɨɪ №6 0,0375+0,0843=0,1218 36,6 
31-32 250 Ʉɨɧɬɭɪ №3, ɋɟɤɬɨɪ №5 0,0375+0,0391=0,0766 19,2 
25-32 250 Ʉɨɧɬɭɪ №3, ɋɟɤɬɨɪ №4 0,0375+0,0292=0,0667 16,7 

9-19 600 Ʉɨɧɬɭɪ №4, ɋɟɤɬɨɪ 
№12 

0,0223+0,0825=0,1048 63,1 

5-27 600 Ʉɨɧɬɭɪ №4, ɋɟɤɬɨɪ №7 0,0223+0,1031=0,1254 75,4 
15-44 500 ɋɟɤɬɨɪ №1 0,1024 51,2 
13-42 300 ɋɟɤɬɨɪ №2, ɋɟɤɬɨɪ №3 0,0963+0,0375=0,1338 48,1 
42-43 150 ɋɟɤɬɨɪ №2 0,0963 14,4 
25-40 300 ɋɟɤɬɨɪ №3, ɋɟɤɬɨɪ №4 0,0375+0,0292=0,0667 28,0 
40-41 250 ɋɟɤɬɨɪ №4 0,0292 7,3 
32-33 550 ɋɟɤɬɨɪ №4, ɋɟɤɬɨɪ №5 0,0292+0,0391=0,0683 37,6 
31-34 350 ɋɟɤɬɨɪ №5 0,0391 13,7 
3-36 250 ɋɟɤɬɨɪ №9, ɋɟɤɬɨɪ №8 0,0256+0,0692=0,0948 23,7 
36-37 400 ɋɟɤɬɨɪ №8 0,0692 27,7 

11-38 550 ɋɟɤɬɨɪ №9, ɋɟɤɬɨɪ 
№10 

0,0256+0,0292=0,0548 30,1 

10-39 550 ɋɟɤɬɨɪ №10, ɋɟɤɬɨɪ 
№11 

0,0292+0,1225=0,1517 83,5 

29-35 250   14,7 

 
 

Ɋɚɫɱɟɬ ɬɪɚɧɡɢɬɧɨɝɨ ɪɚɫɯɨɞɚ ɝɚɡɚ ɜ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɝɚɡɨɩɪɨɜɨɞɚɯ 

ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɨɜɟɞɟɧ ɩɨ ɮɨɪɦɭɥɟ (38) ɢ ɫɜɟɞɟɧ ɜ ɬɚɛɥɢɰɭ 14.  

 

Ɍɚɛɥɢɰɚ 14 - Ɋɚɫɱɟɬ ɬɪɚɧɡɢɬɧɨɝɨ ɪɚɫɯɨɞɚ ɝɚɡɚ 

ɇɨɦɟɪ 
ɭɱɚɫɬɤ

ɚ 

ɉɭɬɟɜɨ
ɣ 

ɪɚɫɯɨɞ 
ɝɚɡɚ, 
ɦ3/ɱ 

ɇɨɦɟɪ ɭɱɚɫɬɤɚ 
ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 

ɬɪɚɧɡɢɬɧɨɝɨ 
ɪɚɫɯɨɞɚ ɝɚɡɚ 
(ɤɨɬɟɥɶɧɨɣ) 

KȾ Ɍɪɚɧɡɢɬɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ, ɦ3/ɱ 

1-2 13,8 2-3  16,6+232,2=248,8 
2-3 16,6 3-4, 3-36  7,4+173,4+23,7+27,7=232,2 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 14 
ɇɨɦɟɪ 
ɭɱɚɫɬɤ

ɚ 

ɉɭɬɟɜɨ
ɣ 

ɪɚɫɯɨɞ 

ɇɨɦɟɪ ɭɱɚɫɬɤɚ 
ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 

ɬɪɚɧɡɢɬɧɨɝɨ 
KȾ Ɍɪɚɧɡɢɬɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ, ɦ3/ɱ 
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ɝɚɡɚ, 
ɦ3/ɱ 

ɪɚɫɯɨɞɚ ɝɚɡɚ 
(ɤɨɬɟɥɶɧɨɣ) 

3-4 7,4 4-5  53,1+120,3=173,4 
4-5 53,1 5-6, 5-27  13,1+5,7+75,4+26,1=120,3 
5-6 13,1 6-7  5,7 
6-7 5,7 ɧɟɬ  - 
7-8 13,1 ɧɟɬ  - 
8-9 13,1 7-8  13,1 
9-10 16,3 8-9, 9-19  13,1+13,1+63,1+20,9=110,1 
10-11 14,7 9-10, 10-39  16,3+110,1+83,5=209,9 
1-11 8,3 10-11, 11-38  14,7+209,9+30,1=254,8 
12-13 28,9 13-14, 13-42  44,1+205,9+48,1+14,4=312,5 
13-14 44,1 14-15  16,0+189,9=205,9 
14-15 16,0 15-16, 15-44  36,5+102,2+51,2=189,9 
15-16 36,5 16-17  36,5+65,7=102,2 
16-17 36,5 17-18  36,5+29,2=65,7 
17-18 36,5 18-19  24,4+4,8=29,2 
18-19 24,4 19-20 0,188 25,7*0,188=4,8 
19-20 25,7 ɧɟɬ  - 
20-21 15,4 ɧɟɬ  - 
21-22 15,4 20-21  15,4 
22-23 15,4 21-22  15,4+15,4=30,8 
23-24 35,3 22-23, 23-26  15,4+30,8+9,0=55,2 
24-25 35,3 23-24  35,3+55,2=90,5 
12-25 36,1 24-25, 25-32,25-40  35,3+90,5+16,7+172,3+28+7,3=350,1 
23-26 9,0 ɧɟɬ  - 
26-27 12,0 ɧɟɬ  - 
27-28 14,1 ɧɟɬ  - 
28-29 14,1 ɧɟɬ  - 
29-30 36,6 28-29, 29-35  14,1+14,7=28,8 
30-31 36,6 29-30  36,6+28,9=65,3 
31-32 19,2 30-31, 31-34  36,6+65,3+13,7=115,6 
25-32 16,7 31-32, 32-33  19,2+115,6+37,6=172,3 
9-19 63,1 18-19, 19-20 0,812 (24,4+4,8+25,7)*0,812=20,9 
5-27 75,4 26-27, 27-28  12+14,1=26,1 
15-44 51,2 ɧɟɬ  - 
13-42 48,1 42-43  14,4 
42-43 14,4 ɧɟɬ  - 
25-40 28,0 40-41  7,3 
40-41 7,3 ɧɟɬ  - 
32-33 37,6 ɧɟɬ  - 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 14 
ɇɨɦɟɪ 
ɭɱɚɫɬɤ

ɉɭɬɟɜɨ
ɣ 

ɇɨɦɟɪ ɭɱɚɫɬɤɚ 
ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ KȾ Ɍɪɚɧɡɢɬɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ, ɦ3/ɱ 
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ɚ ɪɚɫɯɨɞ 
ɝɚɡɚ, 
ɦ3/ɱ 

ɬɪɚɧɡɢɬɧɨɝɨ 
ɪɚɫɯɨɞɚ ɝɚɡɚ 
(ɤɨɬɟɥɶɧɨɣ) 

31-34 13,7 ɧɟɬ  - 
3-36 23,7 36-37  27,7 
36-37 27,7 ɧɟɬ  - 
11-38 30,1 ɧɟɬ  - 
10-39 83,5 ɧɟɬ  - 
29-35 14,7 ɧɟɬ  - 

 

ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɫɟɬɢ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ, ɟɫɥɢ 
ɫɟɬɶ ɨɛɫɥɭɠɢɜɚɸɬ ɧɟɫɤɨɥɶɤɨ ȽɊɉ, ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ, ɱɬɨɛɵ ɞɚɜɥɟɧɢɟ ɝɚɡɚ 
ɜ ɭɡɥɨɜɵɯ ɬɨɱɤɚɯ ɫɥɢɹɧɢɹ ɩɨɬɨɤɨɜ ɝɚɡɚ, ɢɞɭɳɢɯ ɨɬ ɪɚɡɧɵɯ ȽɊɉ, ɛɵɥɨ 
ɨɞɢɧɚɤɨɜɵɦ. ɗɬɨɝɨ ɦɨɠɧɨ ɞɨɛɢɬɶɫɹ, ɬɨɥɶɤɨ ɢɡɦɟɧɹɹ ɧɚɝɪɭɡɤɭ ɧɚ ȽɊɉ (ɭɦɟɧɶɲɚɹ 
ɢɥɢ ɭɜɟɥɢɱɢɜɚɹ), ɩɪɢ ɷɬɨɦ ɨɛɳɢɣ ɪɚɫɯɨɞ ɝɚɡɚ ɧɚ ɫɟɬɶ ɞɨɥɠɟɧ ɨɫɬɚɜɚɬɶɫɹ 
ɩɨɫɬɨɹɧɧɵɦ. ɂɡɦɟɧɟɧɢɟ ɧɚɝɪɭɡɤɢ ɧɚ ȽɊɉ ɜɥɢɹɟɬ ɤɚɤ ɧɚ ɬɪɚɧɡɢɬɧɵɣ, ɬɚɤ ɢ ɧɚ 
ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ ɧɚ ɭɱɚɫɬɤɚɯ.  

Ɋɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ ɧɚ ɭɱɚɫɬɤɚɯ ɫɥɢɹɧɢɹ ɩɨɬɨɤɨɜ ɝɚɡɚ ɨɬ ɪɚɡɧɵɯ ȽɊɉ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 

( )Ɋ ɉ ɉ Ⱦ ɌQ k Q k Q   , ɦ3/ɱ, (39) 

ɝɞɟ ɊQ - ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ ɧɚ ɭɱɚɫɬɤɟ ɫɥɢɹɧɢɹ ɩɨɬɨɤɨɜ ɝɚɡɚ ɨɬ ɪɚɡɧɵɯ ȽɊɉ, 

ɦ3/ɱ;  

TQ  - ɬɪɚɧɡɢɬɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ ɧɚ ɭɱɚɫɬɤɟ, ɦ3/ɱ;  

kɉ - ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɤ ɩɭɬɟɜɨɦɭ ɪɚɫɯɨɞɭ ɝɚɡɚ, ɭɱɢɬɵɜɚɸɳɢɣ ɱɬɨ ɜ 

ɧɚɱɚɥɟ ɭɱɚɫɬɤɚ ɡɧɚɱɟɧɢɟ ɩɭɬɟɜɨɝɨ ɪɚɫɯɨɞɚ ɝɚɡɚ ɫɨɫɬɚɜɥɹɟɬ 100% ɨɬ ɉQ , ɚ ɜ ɤɨɧɰɟ 

ɭɱɚɫɬɤɚ 0% ɨɬ ɉQ ; 

ɉQ  - ɩɭɬɟɜɨɣ ɪɚɫɯɨɞ ɝɚɡɚ ɧɚ ɭɱɚɫɬɤɟ, ɦ3/ɱ. 

kȾ - ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɤ ɬɪɚɧɡɢɬɧɨɦɭ ɪɚɫɯɨɞɭ ɝɚɡɚ, ɞɥɹ ɭɜɹɡɤɢ 

ɞɚɜɥɟɧɢɣ ɝɚɡɚ ɜ ɭɡɥɨɜɵɯ ɬɨɱɤɚɯ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɭɬɟɦ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ 

(ɤɨɦɩɶɸɬɟɪɧɨɝɨ) ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɪɚɛɨɬɵ ɝɚɡɨɜɨɣ ɫɟɬɢ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ. 

ɋɨɝɥɚɫɧɨ ɫɯɟɦɟ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɨɬɨɤɨɜ ɝɚɡɚ, ɩɪɢɜɟɞɟɧɧɨɣ ɜ ɩɪɢɥɨɠɟɧɢɢ 

Ⱥ, ɦɧɨɸ ɪɚɡɪɚɛɨɬɚɧɚ ɤɨɦɩɶɸɬɟɪɧɚɹ ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɪɚɛɨɬɵ ɝɚɡɨɜɨɣ 
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ɫɟɬɢ. ɇɚ ɨɫɧɨɜɚɧɢɢ ɷɬɨɣ ɦɨɞɟɥɢ ɩɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɪɚɫɱɟɬɧɨɝɨ ɪɚɫɯɨɞɚ ɝɚɡɚ ɜ 

ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɝɚɡɨɩɪɨɜɨɞɚɯ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ, ɪɚɫɱɟɬ ɫɜɟɞɟɧ ɜ ɬɚɛɥɢɰɭ 15. 

 

Ɍɚɛɥɢɰɚ 15 - Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱɟɬɧɨɝɨ ɪɚɫɯɨɞɚ ɝɚɡɚ 

ɇɨɦɟɪ 
ɭɱɚɫɬɤɚ 

ɉɭɬɟɜɨɣ ɪɚɫɯɨɞ 
ɝɚɡɚ, ɦ3/ɱ 

kɉ 
Ɍɪɚɧɡɢɬɧɵɣ 

ɪɚɫɯɨɞ ɝɚɡɚ, ɦ3/ɱ 
Ɋɚɫɱɟɬɧɵɣ 

ɪɚɫɯɨɞ ɝɚɡɚ, ɦ3/ɱ 
1-2 13,8 0,55 248,8 256,4 
2-3 16,6 0,55 232,2 241,4 
3-4 7,4 0,55 173,4 177,5 
4-5 53,1 0,55 120,3 149,5 
5-6 13,1 0,55 5,7 12,9 
6-7 5,7 0,55 0 3,1 
7-8 13,1 0,55 0 7,2 
8-9 13,1 0,55 13,1 20,3 
9-10 16,3 0,55 110,1 119,1 
10-11 14,7 0,55 209,9 218,0 
1-11 8,3 0,55 254,8 259,4 
12-13 28,9 0,55 312,5 328,4 
13-14 44,1 0,55 205,9 230,1 
14-15 16,0 0,55 189,9 198,7 
15-16 36,5 0,55 102,2 122,3 
16-17 36,5 0,55 65,7 85,8 
17-18 36,5 0,55 29,2 49,3 
18-19 24,4 0,55 4,8 18,2 
19-20 25,7 0,55 0 14,1 
20-21 15,4 0,55 0 8,5 
21-22 15,4 0,55 15,4 23,9 
22-23 15,4 0,55 30,8 39,3 
23-24 35,3 0,55 55,2 74,6 
24-25 35,3 0,55 90,5 109,9 
12-25 36,1 0,55 350,1 369,9 
23-26 9,0 0,55 0 5,0 
26-27 12,0 0,55 0 6,6 
27-28 14,1 0,55 0 7,7 
28-29 14,1 0,55 0 7,7 
29-30 36,6 0,55 28,8 48,9 
30-31 36,6 0,55 65,3 85,4 
31-32 19,2 0,55 115,6 126,1 
25-32 16,7 0,55 172,3 181,5 

 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 15 
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ɇɨɦɟɪ 
ɭɱɚɫɬɤɚ 

ɉɭɬɟɜɨɣ ɪɚɫɯɨɞ 
ɝɚɡɚ, ɦ3/ɱ 

kɉ 
Ɍɪɚɧɡɢɬɧɵɣ 

ɪɚɫɯɨɞ ɝɚɡɚ, ɦ3/ɱ 
Ɋɚɫɱɟɬɧɵɣ 

ɪɚɫɯɨɞ ɝɚɡɚ, ɦ3/ɱ 
9-19 63,1 0,55 20,9 55,6 
5-27 75,4 0,55 26,1 67,6 
15-44 51,2 0,55 0 28,2 
13-42 48,1 0,55 14,4 40,9 
42-43 14,4 0,55 0 7,9 
25-40 28,0 0,55 7,3 22,7 
40-41 7,3 0,55 0 4,0 
32-33 37,6 0,55 0 20,7 
31-34 13,7 0,55 0 7,5 
3-36 23,7 0,55 27,7 40,7 
36-37 27,7 0,55 0 15,2 
11-38 30,1 0,55 0 16,6 
10-39 83,5 0,55 0 45,9 
29-35 14,7 0,55 0 14,7 
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Ɍɚɛɥɢɰɚ 16 - Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɫɟɬɢ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ (ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɩɨɬɨɤɨɜ) 

ɇɨɦɟɪ 
ɤɨɧɬɭɪɚ 
(ɤɨɥɶɰɚ) 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɭɱɚɫɬɤɨɜ ɉɪɟɞɜɚɪɢɬɟɥɶɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɩɨɬɨɤɨɜ 

ɧɨɦɟɪ 

ɧɨɦɟɪ 
ɫɨɫɟɞɧɟɝɨ 
ɤɨɧɬɭɪɚ 
(ɤɨɥɶɰɚ) 

l, ɦ 
dn x s, ɦɦ 

 
QP, ɦ3/ɱ Re ʎ ∆P,ɉɚ ∆P/Qp 

Ʉ1 

1-2  250 ɉɗ 80 ȽȺɁ CDR 13,6-180ɯ13,3(153,4) 256,4 41675 0,0221 223 0,8691 
2-3  300 ɉɗ 80 ȽȺɁ CDR 13,6-180ɯ13,3(153,4) 241,4 39225 0,0225 241 0,9965 
3-4  250 ɉɗ 80 ȽȺɁ CDR 13,6-180ɯ13,3(153,4) 177,5 28845 0,0243 117 0,6595 
4-5  400 ɉɗ 80 ȽȺɁ CDR 13,6-180ɯ13,3(153,4) 149,5 24296 0,0253 139 0,9277 
5-6 Ʉ4 250 ɉɗ 80 ȽȺɁ CDR 13,6-90ɯ6,7(76,6) 12,9 4186 0,0393 32 2,4939 
6-7 Ʉ4 250 ɉɗ 80 ȽȺɁ CDR 13,6-90ɯ6,7(76,6) 3,1 1013 0,0632 3 0,9693 
7-8 Ʉ4 250 ɉɗ 80 ȽȺɁ CDR 13,6-90ɯ6,7(76,6) -7,2 2344 0,0332 -8 1,1787 
8-9 Ʉ4 250 ɉɗ 80 ȽȺɁ CDR 13,6-90ɯ6,7(76,6) -20,3 6605 0,0351 -71 3,5108 
9-10  550 ɉɗ 80 ȽȺɁ CDR 13,6-180ɯ13,3(153,4) -119,1 19361 0,0268 -128 1,0759 
10-11  250 ɉɗ 80 ȽȺɁ CDR 13,6-180ɯ13,3(153,4) -218,0 35435 0,0231 -168 0,7695 
1-11  150 ɉɗ 80 ȽȺɁ CDR 13,6-180ɯ13,3(153,4) -259,4 42151 0,0221 -136 0,5259 

242
100%

0,5 1266
 


=38,24%,  ɄQ -22,84 ɦ3/ɱ 

242 
13,98 

/Ɋ/=1266 

Ʉ2 

12-13  200 ɉɗ 80 ȽȺɁ CDR 13,6-180ɯ13,3(153,4) 328,4 53372 0,0208 275 0,8370 
13-14  250 ɉɗ 80 ȽȺɁ CDR 13,6-180ɯ13,3(153,4) 230,1 37398 0,0228 184 0,8013 
14-15  200 ɉɗ 80 ȽȺɁ CDR 13,6-180ɯ13,3(153,4) 198,7 32286 0,0236 114 0,5741 
15-16  200 ɉɗ 80 ȽȺɁ CDR 13,6-180ɯ13,3(153,4) 122,3 19869 0,0266 49 0,3989 
16-17  200 ɉɗ 80 ȽȺɁ CDR 13,6-180ɯ13,3(153,4) 85,8 13939 0,0291 26 0,3058 
17-18  200 ɉɗ 80 ȽȺɁ CDR 13,6-180ɯ13,3(153,4) 49,3 8010 0,0334 10 0,2018 
18-19  150 ɉɗ 80 ȽȺɁ CDR 13,6-180ɯ13,3(153,4) -18,2 2965 0,0359 -1 0,0602 
19-20 Ʉ4 250 ɉɗ 80 ȽȺɁ CDR 13,6-180ɯ13,3(153,4) 14,1 2295 0,0330 1 0,0713 
20-21 Ʉ4 150 ɉɗ 80 ȽȺɁ CDR 13,6-180ɯ13,3(153,4) -8,5 1377 0,0465 0 0,0362 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 16 

ɇɨɦɟɪ 
ɤɨɧɬɭɪɚ 
(ɤɨɥɶɰɚ) 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɭɱɚɫɬɤɨɜ ɉɪɟɞɜɚɪɢɬɟɥɶɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɩɨɬɨɤɨɜ 

ɧɨɦɟɪ 

ɧɨɦɟɪ 
ɫɨɫɟɞɧɟɝɨ 
ɤɨɧɬɭɪɚ 
(ɤɨɥɶɰɚ) 

l, ɦ 
dn x s, ɦɦ 

 
QP, ɦ3/ɱ Re ʎ ∆P,ɉɚ ∆P/Qp 

 

21-22 Ʉ4 150 ɉɗ 80 ȽȺɁ CDR 13,6-180ɯ13,3(153,4) -23,9 3881 0,0393 -2 0,0861 
22-23 Ʉ4 150 ɉɗ 80 ȽȺɁ CDR 13,6-180ɯ13,3(153,4) -39,3 6385 0,0354 -5 0,1277 
23-24 Ʉ3 300 ɉɗ 80 ȽȺɁ CDR 13,6-180ɯ13,3(153,4) -74,6 12131 0,0301 -31 0,4133 
24-25 Ʉ3 300 ɉɗ 80 ȽȺɁ CDR 13,6-180ɯ13,3(153,4) -109,9 17863 0,0274 -61 0,5525 
12-25  250 ɉɗ 80 ȽȺɁ CDR 13,6-180ɯ13,3(153,4) -369,9 60115 0,0202 -423 1,1439 

136
100%

0,5 1182
 


=23,02%,  ɄQ -10,7 ɦ3/ɱ 

136 
5,61 

/Ɋ/=1182 

Ʉ3 

23-24 Ʉ2 300 
ɉɗ 80 ȽȺɁ CDR 13,6-

180ɯ13,3(153,4) 
74,6 12131 0,0301 31 0,4133 

24-25 Ʉ2 300 
ɉɗ 80 ȽȺɁ CDR 13,6-

180ɯ13,3(153,4) 
109,9 17863 0,0274 61 0,5525 

23-26 Ʉ4 150 
ɉɗ 80 ȽȺɁ CDR 13,6-

180ɯ13,3(153,4) 
5,0 807 0,0794 0 0,0362 

26-27 Ʉ4 200 
ɉɗ 80 ȽȺɁ CDR 13,6-

180ɯ13,3(153,4) 
-6,6 1075 0,0595 0 0,0482 

27-28  100 
ɉɗ 80 ȽȺɁ CDR 13,6-

180ɯ13,3(153,4) 
7,7 1257 0,0509 0 0,0241 

28-29  100 
ɉɗ 80 ȽȺɁ CDR 13,6-

180ɯ13,3(153,4) 
-7,7 1257 0,0509 0 0,0241 

29-30  300 
ɉɗ 80 ȽȺɁ CDR 13,6-

180ɯ13,3(153,4) 
-48,9 7941 0,0335 -15 0,3008 

30-31  300 
ɉɗ 80 ȽȺɁ CDR 13,6-

180ɯ13,3(153,4) 
-85,4 13881 0,0291 -39 0,4572 
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31-32  250 
ɉɗ 80 ȽȺɁ CDR 13,6-

180ɯ13,3(153,4) 
-126,1 20493 0,0264 -64 0,5103 

25-32  250 
ɉɗ 80 ȽȺɁ CDR 13,6-

180ɯ13,3(153,4) 
-181,5 29491 0,0241 -122 0,6705 

148
100%

0,5 332


 


=-89,3%,  ɄQ 22,23 ɦ3/ɱ 

-148 
3,04 

/Ɋ/=332 

Ʉ4 

5-6 Ʉ1 250 ɉɗ 80 ȽȺɁ CDR 13,6-90ɯ6,7(76,6) -12,9 4186 0,0393 -32 2,4939 
6-7 Ʉ1 250 ɉɗ 80 ȽȺɁ CDR 13,6-90ɯ6,7(76,6) -3,1 1013 0,0632 -3 0,9693 
7-8 Ʉ1 250 ɉɗ 80 ȽȺɁ CDR 13,6-90ɯ6,7(76,6) 7,2 2344 0,0332 8 1,1787 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 16 

ɇɨɦɟɪ 
ɤɨɧɬɭɪɚ 
(ɤɨɥɶɰɚ) 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɭɱɚɫɬɤɨɜ ɉɪɟɞɜɚɪɢɬɟɥɶɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɩɨɬɨɤɨɜ 

ɧɨɦɟɪ 

ɧɨɦɟɪ 
ɫɨɫɟɞɧɟɝɨ 
ɤɨɧɬɭɪɚ 
(ɤɨɥɶɰɚ) 

l, ɦ 
dn x s, ɦɦ 

 
QP, ɦ3/ɱ Re ʎ ∆P,ɉɚ ∆P/Qp 

 

8-9 Ʉ1 250 ɉɗ 80 ȽȺɁ CDR 13,6-90ɯ6,7(76,6) 20,3 6605 0,0351 71 3,5108 
9-19  600 ɉɗ 80 ȽȺɁ CDR 13,6-180ɯ13,3(153,4) -55,6 9029 0,0325 -37 0,6624 
19-20 Ʉ2 250 ɉɗ 80 ȽȺɁ CDR 13,6-180ɯ13,3(153,4) -14,1 2295 0,0330 -1 0,0713 
20-21 Ʉ2 150 ɉɗ 80 ȽȺɁ CDR 13,6-180ɯ13,3(153,4) 8,5 1377 0,0465 0 0,0362 
21-22 Ʉ2 150 ɉɗ 80 ȽȺɁ CDR 13,6-180ɯ13,3(153,4) 23,9 3881 0,0393 2 0,0861 
22-23 Ʉ2 150 ɉɗ 80 ȽȺɁ CDR 13,6-180ɯ13,3(153,4) 39,3 6385 0,0354 5 0,1277 
23-26 Ʉ3 150 ɉɗ 80 ȽȺɁ CDR 13,6-180ɯ13,3(153,4) -5,0 807 0,0794 0 0,0362 
26-27 Ʉ3 200 ɉɗ 80 ȽȺɁ CDR 13,6-180ɯ13,3(153,4) 6,6 1075 0,0595 0 0,0482 
5-27  600 ɉɗ 80 ȽȺɁ CDR 13,6-180ɯ13,3(153,4) 67,6 10983 0,0309 52 0,7672 

66
100%

0,5 212
 


=62,34%,  ɄQ -22,15 ɦ3/ɱ 

66 
9,99 

/Ɋ/=212 
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Ɉɩɪɟɞɟɥɹɟɦ ɩɟɪɜɵɣ ɩɨɩɪɚɜɨɱɧɵɣ ɪɚɫɯɨɞ ɩɨ ɮɨɪɦɭɥɟ (28): 

-ɤɨɥɶɰɨ 1 1 242

1,75 13,98KQ   


-9,9 ɦ3/ɱ 

-ɤɨɥɶɰɨ 2 1 136

1,75 5,61KQ   


 -13,9 ɦ3/ɱ 

-ɤɨɥɶɰɨ 3 1 148

1,75 3,04KQ


   


27,9 ɦ3/ɱ 

-ɤɨɥɶɰɨ 4 1 66

1,75 9,99KQ   


-3,8 ɦ3/ɱ 

Ɉɩɪɟɞɟɥɹɟɦ ɩɨɩɪɚɜɨɱɧɵɣ ɤɪɭɝɨɜɨɣ ɪɚɫɯɨɞ ɩɨ ɮɨɪɦɭɥɟ (29): 

-ɤɨɥɶɰɨ 1  ((2,4939 0,9693 1,1787 3,5108) ( 3,8))
9,9

13,98ɄQ
    

    =-12,1 ɦ3/ɱ 

-ɤɨɥɶɰɨ 2  

((0,0713 0,5525) 27,9 (0,0713 0,0362 0,0861 0,1277) ( 3,8))
13,9

5,61ɄQ
       

    = 

= - 9,3 ɦ3/ɱ 

-ɤɨɥɶɰɨ 3 ((0,4133 0,5525) ( 9,3) (0,0362 0,0482) ( 3,8))
27,9

3,04ɄQ
      

   =24,9 ɦ3/ɱ 

-ɤɨɥɶɰɨ 4 

((2,4939 0,9693 1,1787 3,5108) ( 12,1) (0,0713 0,0362 0,08610,1277)
3,8

1,8965ɄQ
         

   

( 9,3) (0,0362 0,0482) 24,9)

9,99

    
= -13,8  ɦ3/ɱ 

Ⱥɧɚɥɨɝɢɱɧɨ ɩɪɨɜɨɞɢɦ ɪɚɫɱɟɬɵ ɩɪɢ ɩɨɫɥɟɞɭɸɳɢɯ ɩɪɢɛɥɢɠɟɧɢɹɯ ɢ 

ɨɩɪɟɞɟɥɹɟɦ ɩɨɩɪɚɜɨɱɧɵɣ ɪɚɫɯɨɞ ɞɥɹ ɤɚɠɞɨɝɨ ɤɨɥɶɰɚ ɜ ɤɚɠɞɨɦ ɩɨɬɪɟɛɥɟɧɢɢ. 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 17. 

ɇɚ ɨɫɧɨɜɚɧɢɢ  ɞɟɜɹɬɢ ɩɪɢɛɥɢɠɟɧɢɣ ɨɩɪɟɞɟɥɟɧɵ ɩɨɩɪɚɜɨɱɧɵɟ ɪɚɫɯɨɞɵ, 

ɤɨɬɨɪɵɟ ɡɚɧɟɫɟɧɵ ɜ ɩɪɟɞɫɬɚɜɥɟɧɧɭɸ ɬɚɛɥɢɰɭ ɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɨɤɨɧɱɚɬɟɥɶɧɵɯ 

ɪɚɫɱɟɬɚɯ.
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Ɍɚɛɥɢɰɚ 17 – ɋɜɨɞ ɩɨɩɪɚɜɨɱɧɵɯ ɪɚɫɯɨɞɨɜ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ 
ɉɪɟɞɜɚɪɢɬɟ

ɥɶɧɵɣ 
ɉɟɪɜɨɟ 

ɩɪɢɛɥɢɠɟɧɢɟ 
ȼɬɨɪɨɟ 

ɩɪɢɛɥɢɠɟɧɢɟ 
Ɍɪɟɬɶɟ 

ɩɪɢɛɥɢɠɟɧɢɟ 
ɑɟɬɜɟɪɬɨɟ 

ɩɪɢɛɥɢɠɟɧɢɟ 
ɉɹɬɨɟ 

ɩɪɢɛɥɢɠɟɧɢɟ 
ɒɟɫɬɨɟ 

ɩɪɢɛɥɢɠɟɧɢɟ 
Ʉɨɥɶɰɨ 1 

Ɉɲɢɛɤɚ ɜ ɤɨɥɶɰɟ, % 38,24 22,71 10,59 4,92 2,33 1,09 0,52 
Ƚɢɞɪɚɜɥɢɱɟɫɤɚɹ ɭɜɹɡɤɚ 

ɤɨɥɶɰɚ, ɦ3/ɱ 
-9,90 -5,86 -2,70 -1,24 -0,59 -0,27 -0,13 

ɉɨɩɪɚɜɨɱɧɵɣ ɤɪɭɝɨɜɨɣ 
ɪɚɫɯɨɞ ɜ ɤɨɥɶɰɟ, ɦ3/ɱ 

-12,11 -5,73 -2,66 -1,24 -0,59 -0,28 -0,13 

Ʉɨɥɶɰɨ 2 
Ɉɲɢɛɤɚ ɜ ɤɨɥɶɰɟ, % 23,02 0,59 0,55 0,28 0,13 0,06 0,03 

Ƚɢɞɪɚɜɥɢɱɟɫɤɚɹ ɭɜɹɡɤɚ 
ɤɨɥɶɰɚ, ɦ3/ɱ 

-13,86 -0,35 -0,33 -0,17 -0,08 -0,03 -0,02 

ɉɨɩɪɚɜɨɱɧɵɣ ɤɪɭɝɨɜɨɣ 
ɪɚɫɯɨɞ ɜ ɤɨɥɶɰɟ, ɦ3/ɱ 

-9,27 -0,62 -0,41 -0,21 -0,10 -0,04 -0,02 

Ʉɨɥɶɰɨ 3 
Ɉɲɢɛɤɚ ɜ ɤɨɥɶɰɟ, % -89,30 4,44 1,31 0,66 0,32 0,15 0,07 

Ƚɢɞɪɚɜɥɢɱɟɫɤɚɹ ɭɜɹɡɤɚ 
ɤɨɥɶɰɚ, ɦ3/ɱ 

27,91 -1,33 -0,39 -0,20 -0,10 -0,05 -0,02 

ɉɨɩɪɚɜɨɱɧɵɣ ɤɪɭɝɨɜɨɣ 
ɪɚɫɯɨɞ ɜ ɤɨɥɶɰɟ, ɦ3/ɱ 

24,86 -1,55 -0,54 -0,28 -0,13 -0,06 -0,03 

Ʉɨɥɶɰɨ 4 
Ɉɲɢɛɤɚ ɜ ɤɨɥɶɰɟ, % 62,34 -3,64 -1,17 -0,10 -0,04 0,12 0,06 

Ƚɢɞɪɚɜɥɢɱɟɫɤɚɹ ɭɜɹɡɤɚ 
ɤɨɥɶɰɚ, ɦ3/ɱ 

-3,79 0,23 0,07 0,01 0,00 -0,01 0,00 

ɉɨɩɪɚɜɨɱɧɵɣ ɤɪɭɝɨɜɨɣ 
ɪɚɫɯɨɞ ɜ ɤɨɥɶɰɟ, ɦ3/ɱ 

-13,76 -4,40 -2,08 -1,00 -0,47 -0,23 -0,11 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 17 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ ɋɟɞɶɦɨɟ  ɩɪɢɛɥɢɠɟɧɢɟ ȼɨɫɶɦɨɟ ɩɪɢɛɥɢɠɟɧɢɟ Ⱦɟɜɹɬɨɟ ɩɪɢɛɥɢɠɟɧɢɟ ɂɬɨɝɨ 

Ʉɨɥɶɰɨ 1 
Ɉɲɢɛɤɚ ɜ ɤɨɥɶɰɟ, % 0,25 0,12 0,06  

Ƚɢɞɪɚɜɥɢɱɟɫɤɚɹ ɭɜɹɡɤɚ ɤɨɥɶɰɚ, ɦ3/ɱ -0,06 -0,03 -0,01  
ɉɨɩɪɚɜɨɱɧɵɣ ɤɪɭɝɨɜɨɣ ɪɚɫɯɨɞ ɜ ɤɨɥɶɰɟ, ɦ3/ɱ -0,06 -0,03 -0,01 -22,84 

Ʉɨɥɶɰɨ 2 
Ɉɲɢɛɤɚ ɜ ɤɨɥɶɰɟ, % 0,01 0,01 0,00  

Ƚɢɞɪɚɜɥɢɱɟɫɤɚɹ ɭɜɹɡɤɚ ɤɨɥɶɰɚ, ɦ3/ɱ -0,01 0,00 0,00  

ɉɨɩɪɚɜɨɱɧɵɣ ɤɪɭɝɨɜɨɣ ɪɚɫɯɨɞ ɜ ɤɨɥɶɰɟ, ɦ3/ɱ -0,01 0,00 0,00 -10,70 
Ʉɨɥɶɰɨ 3 

Ɉɲɢɛɤɚ ɜ ɤɨɥɶɰɟ, % 0,03 0,02 0,01  

Ƚɢɞɪɚɜɥɢɱɟɫɤɚɹ ɭɜɹɡɤɚ ɤɨɥɶɰɚ, ɦ3/ɱ -0,01 0,00 0,00  

ɉɨɩɪɚɜɨɱɧɵɣ ɤɪɭɝɨɜɨɣ ɪɚɫɯɨɞ ɜ ɤɨɥɶɰɟ, ɦ3/ɱ -0,01 -0,01 0,00 22,23 
Ʉɨɥɶɰɨ 4 

Ɉɲɢɛɤɚ ɜ ɤɨɥɶɰɟ, % 0,03 0,01 0,01  

Ƚɢɞɪɚɜɥɢɱɟɫɤɚɹ ɭɜɹɡɤɚ ɤɨɥɶɰɚ, ɦ3/ɱ 0,00 0,00 0,00  

ɉɨɩɪɚɜɨɱɧɵɣ ɤɪɭɝɨɜɨɣ ɪɚɫɯɨɞ ɜ ɤɨɥɶɰɟ, ɦ3/ɱ -0,05 -0,03 -0,01 -22,15 

 

 

 

 



 

51 

 

Ⱦɚɜɥɟɧɢɟ ɝɚɡɚ ɜ ɭɡɥɨɜɵɯ ɬɨɱɤɚɯ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ Р = Р𝑖 − ∑/𝛥𝑃УЧ /, ɤɉɚ, 

ɝɞɟ Ɋ - ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɬɨɱɤɟ, ɤɉɚ; 

Р𝒊- ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɜ ɩɪɟɞɵɞɭɳɟɣ ɭɡɥɨɜɨɣ ɬɨɱɤɟ ɩɨ ɯɨɞɭ ɞɜɢɠɟɧɢɹ ɝɚɡɚ, ɤɉɚ; 

/𝛥𝑃УЧ/ - ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɝɚɡɚ ɧɚ ɭɱɚɫɬɤɚɯ ɝɚɡɨɜɨɣ ɫɟɬɢ ɨɬ ɩɪɟɞɵɞɭɳɟɣ 

ɭɡɥɨɜɨɣ ɬɨɱɤɢ ɞɨ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ, ɩɪɢ ɭɫɥɨɜɢɢ, ɱɬɨ ɝɚɡ ɞɜɢɠɟɬɫɹ ɜ ɨɞɧɨɦ 

ɧɚɩɪɚɜɥɟɧɢɢ, ɤɉɚ. 
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Ɍɚɛɥɢɰɚ 18 - Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɫɟɬɢ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ (ɨɤɨɧɱɚɬɟɥɶɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɩɨɬɨɤɨɜ) 

ɇɨɦɟɪ 
ɤɨɧɬɭɪɚ 
(ɤɨɥɶɰɚ) 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɭɱɚɫɬɤɨɜ 

QP, 
ɦ3/ɱ 

Ɉɤɨɧɱɚɬɟɥɶɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɩɨɬɨɤɨɜ 

ɧɨɦɟɪ 

ɧɨɦɟɪ 
ɫɨɫɟɞɧɟɝɨ 
ɤɨɧɬɭɪɚ 
(ɤɨɥɶɰɚ) 

l, ɦ dn x s, ɦɦ 
∆ , 

ɦ3/ɱ 
, 

ɦ3/ɱ 
Re ʎ ∆P,ɉɚ ∆P/Qp 

Ʉ1 

1-2  250 ɉɗ 80 ȽȺɁ CDR 13,6-180ɯ13,3 256,4 -22,8 233,6 37963 0,0227 189 0,8103 
2-3  300 ɉɗ 80 ȽȺɁ CDR 13,6-180ɯ13,3 241,4 -22,8 218,5 35513 0,0230 202 0,9249 
3-4  250 ɉɗ 80 ȽȺɁ CDR 13,6-180ɯ13,3 177,5 -22,8 154,7 25133 0,0251 92 0,5947 
4-5  400 ɉɗ 80 ȽȺɁ CDR 13,6-180ɯ13,3 149,5 -22,8 126,7 20584 0,0264 104 0,8192 
5-6 Ʉ4 250 ɉɗ 80 ȽȺɁ CDR 13,6-90ɯ6,7 12,9 -0,7 12,2 3960 0,0396 29 2,3721 
6-7 Ʉ4 250 ɉɗ 80 ȽȺɁ CDR 13,6-90ɯ6,7 3,1 -0,7 2,4 787 0,0813 2 0,9693 
7-8 Ʉ4 250 ɉɗ 80 ȽȺɁ CDR 13,6-90ɯ6,7 -7,2 -0,7 -7,9 2570 0,0342 -11 1,3329 
8-9 Ʉ4 250 ɉɗ 80 ȽȺɁ CDR 13,6-90ɯ6,7 -20,3 -0,7 -21,0 6831 0,0348 -76 3,6007 
9-10  550 ɉɗ 80 ȽȺɁ CDR 13,6-180ɯ13,3 -119,1 -22,8 -142,0 23073 0,0257 -174 1,2272 
10-11  250 ɉɗ 80 ȽȺɁ CDR 13,6-180ɯ13,3 -218,0 -22,8 -240,9 39147 0,0225 -200 0,8292 
1-11  150 ɉɗ 80 ȽȺɁ CDR 13,6-180ɯ13,3 -259,4 -22,8 -282,2 45863 0,0216 -158 0,5603 

0
100%

0,5 1237
 


=0,03% 

0 
14,04 

/Ɋ/=1237 

Ʉ2 

12-13  200 ɉɗ 80 ȽȺɁ CDR 13,6-180ɯ13,3 328,4 -10,7 317,7 51634 0,0210 259 0,8165 
13-14  250 ɉɗ 80 ȽȺɁ CDR 13,6-180ɯ13,3 230,1 -10,7 219,4 35660 0,0230 170 0,7732 
14-15  200 ɉɗ 80 ȽȺɁ CDR 13,6-180ɯ13,3 198,7 -10,7 188,0 30548 0,0239 104 0,5508 
15-16  200 ɉɗ 80 ȽȺɁ CDR 13,6-180ɯ13,3 122,3 -10,7 111,6 18130 0,0273 42 0,3724 
16-17  200 ɉɗ 80 ȽȺɁ CDR 13,6-180ɯ13,3 85,8 -10,7 75,1 12201 0,0301 21 0,2767 
17-18  200 ɉɗ 80 ȽȺɁ CDR 13,6-180ɯ13,3 49,3 -10,7 38,6 6271 0,0356 6 0,1680 
18-19  150 ɉɗ 80 ȽȺɁ CDR 13,6-180ɯ13,3 -18,2 -10,7 -28,9 4703 0,0382 -3 0,1015 
19-20 Ʉ4 250 ɉɗ 80 ȽȺɁ CDR 13,6-180ɯ13,3 14,1 11,5 25,6 4156 0,0394 4 0,1542 

ɍɑQ ɉ
ɊQ
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 18 

ɇɨɦɟɪ 
ɤɨɧɬɭɪɚ 
(ɤɨɥɶɰɚ) 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɭɱɚɫɬɤɨɜ 

QP, 
ɦ3/ɱ 

Ɉɤɨɧɱɚɬɟɥɶɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɩɨɬɨɤɨɜ 

ɧɨɦɟɪ 

ɧɨɦɟɪ 
ɫɨɫɟɞɧɟɝɨ 
ɤɨɧɬɭɪɚ 
(ɤɨɥɶɰɚ) 

l, ɦ dn x s, ɦɦ 
∆ , 

ɦ3/ɱ 
, 

ɦ3/ɱ 
Re ʎ ∆P,ɉɚ ∆P/Qp 

 

20-21 Ʉ4 150 ɉɗ 80 ȽȺɁ CDR 13,6-180ɯ13,3 -8,5 11,5 3,0 484 0,1323 0 0,0362 
21-22 Ʉ4 150 ɉɗ 80 ȽȺɁ CDR 13,6-180ɯ13,3 -23,9 11,5 -12,4 2020 0,0316 0 0,0361 
22-23 Ʉ4 150 ɉɗ 80 ȽȺɁ CDR 13,6-180ɯ13,3 -39,3 11,5 -27,8 4524 0,0386 -3 0,0986 
23-24 Ʉ3 300 ɉɗ 80 ȽȺɁ CDR 13,6-180ɯ13,3 -74,6 -32,9 -107,6 17482 0,0275 -58 0,5436 
24-25 Ʉ3 300 ɉɗ 80 ȽȺɁ CDR 13,6-180ɯ13,3 -109,9 -32,9 -142,8 23215 0,0256 -96 0,6724 
12-25  250 ɉɗ 80 ȽȺɁ CDR 13,6-180ɯ13,3 -369,9 -10,7 -380,6 61853 0,0201 -445 1,1686 

0
100%

0,5 1211
 


=0% 

0 
5,77 

/Ɋ/=1211 

Ʉ3 

23-24 Ʉ2 300 ɉɗ 80 ȽȺɁ CDR 13,6-180ɯ13,3 74,6 32,9 107,6 17482 0,0275 58 0,5436 
24-25 Ʉ2 300 ɉɗ 80 ȽȺɁ CDR 13,6-180ɯ13,3 109,9 32,9 142,8 23215 0,0256 96 0,6724 
23-26 Ʉ4 150 ɉɗ 80 ȽȺɁ CDR 13,6-180ɯ13,3 5,0 44,4 49,3 8019 0,0334 7 0,1515 
26-27 Ʉ4 200 ɉɗ 80 ȽȺɁ CDR 13,6-180ɯ13,3 -6,6 44,4 37,8 6137 0,0357 6 0,1653 
27-28  100 ɉɗ 80 ȽȺɁ CDR 13,6-180ɯ13,3 7,7 22,2 30,0 4870 0,0379 2 0,0695 
28-29  100 ɉɗ 80 ȽȺɁ CDR 13,6-180ɯ13,3 -7,7 22,2 14,5 2357 0,0333 0 0,0295 
29-30  300 ɉɗ 80 ȽȺɁ CDR 13,6-180ɯ13,3 -48,9 22,2 -26,6 4328 0,0390 -5 0,1908 
30-31  300 ɉɗ 80 ȽȺɁ CDR 13,6-180ɯ13,3 -85,4 22,2 -63,2 10268 0,0314 -23 0,3647 
31-32  250 ɉɗ 80 ȽȺɁ CDR 13,6-180ɯ13,3 -126,1 22,2 -103,9 16880 0,0278 -46 0,4412 
25-32  250 ɉɗ 80 ȽȺɁ CDR 13,6-180ɯ13,3 -181,5 22,2 -159,2 25878 0,0249 -97 0,6079 

0
100%

0,5 342
 


=0% 

0 
3,2364 

/Ɋ/=342 

Ʉ4 5-6 Ʉ1 250 ɉɗ 80 ȽȺɁ CDR 13,6-90ɯ6,7 -12,9 0,7 -12,2 3960 0,0396 -29 2,3721 
 

ɍɑQ ɉ
ɊQ
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 18 

ɇɨɦɟɪ 
ɤɨɧɬɭɪɚ 
(ɤɨɥɶɰɚ) 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɭɱɚɫɬɤɨɜ 

QP, 
ɦ3/ɱ 

Ɉɤɨɧɱɚɬɟɥɶɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɩɨɬɨɤɨɜ 

ɧɨɦɟɪ 

ɧɨɦɟɪ 
ɫɨɫɟɞɧɟɝɨ 
ɤɨɧɬɭɪɚ 
(ɤɨɥɶɰɚ) 

l, ɦ dn x s, ɦɦ 
∆ , 

ɦ3/ɱ 
, 

ɦ3/ɱ 
Re ʎ ∆P,ɉɚ ∆P/Qp 

 

6-7 Ʉ1 250 ɉɗ 80 ȽȺɁ CDR 13,6-90ɯ6,7 -3,1 0,7 -2,4 787 0,0813 -2 0,9693 
7-8 Ʉ1 250 ɉɗ 80 ȽȺɁ CDR 13,6-90ɯ6,7 7,2 0,7 7,9 2570 0,0342 11 1,3329 
8-9 Ʉ1 250 ɉɗ 80 ȽȺɁ CDR 13,6-90ɯ6,7 20,3 0,7 21,0 6831 0,0348 76 3,6007 
9-19  600 ɉɗ 80 ȽȺɁ CDR 13,6-180ɯ13,3 -55,6 -22,1 -77,7 12628 0,0298 -66 0,8519 
19-20 Ʉ2 250 ɉɗ 80 ȽȺɁ CDR 13,6-180ɯ13,3 -14,1 -11,5 -25,6 4156 0,0394 -4 0,1542 
20-21 Ʉ2 150 ɉɗ 80 ȽȺɁ CDR 13,6-180ɯ13,3 8,5 -11,5 -3,0 484 0,1323 0 0,0362 
21-22 Ʉ2 150 ɉɗ 80 ȽȺɁ CDR 13,6-180ɯ13,3 23,9 -11,5 12,4 2020 0,0316 0 0,0361 
22-23 Ʉ2 150 ɉɗ 80 ȽȺɁ CDR 13,6-180ɯ13,3 39,3 -11,5 27,8 4524 0,0386 3 0,0986 
23-26 Ʉ3 150 ɉɗ 80 ȽȺɁ CDR 13,6-180ɯ13,3 -5,0 -44,4 -49,3 8019 0,0334 -7 0,1515 
26-27 Ʉ3 200 ɉɗ 80 ȽȺɁ CDR 13,6-180ɯ13,3 6,6 -44,4 -37,8 6137 0,0357 -6 0,1653 
5-27  600 ɉɗ 80 ȽȺɁ CDR 13,6-180ɯ13,3 67,6 -22,1 45,4 7384 0,0341 26 0,5696 

0
100%

0,5 230
 


 

0 
10,34 

/Ɋ/=230 

 
 
 
 
 
 
 
 

ɍɑQ ɉ
ɊQ
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Ɍɚɛɥɢɰɚ 19 - Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɬɭɩɢɤɨɜɵɯ ɨɬɜɟɬɜɥɟɧɢɣ 

ɇɨɦɟɪ 
ɭɱɚɫɬɤɚ 

l, ɦ dn x s, ɦɦ QP, ɦ3/ɱ Re ʎ ∆P,ɉɚ Pɇ, ɤɉɚ PК, ɤɉɚ 

15-44 500 ɉɗ 80 ȽȺɁ CDR 13,6-75ɯ5,6(63,8) 28,2 10999 0,0309 602 4,467 3,865 
13-42 300 ɉɗ 80 ȽȺɁ CDR 13,6-75ɯ5,6(63,8) 40,9 15990 0,0281 695 4,741 4,045 
42-43 150 ɉɗ 80 ȽȺɁ CDR 13,6-50ɯ3,7(42,6) 7,9 4649 0,0383 134 4,045 3,911 
25-40 300 ɉɗ 80 ȽȺɁ CDR 13,6-63ɯ4,7(53,6) 22,7 10559 0,0312 567 4,555 3,988 
40-41 250 ɉɗ 80 ȽȺɁ CDR 13,6-50ɯ3,7(42,6) 4,0 2348 0,0332 50 3,988 3,938 
32-33 550 ɉɗ 80 ȽȺɁ CDR 13,6-75ɯ5,6(63,8) 20,7 8075 0,0334 386 4,458 4,073 
31-34 350 ɉɗ 80 ȽȺɁ CDR 13,6-50ɯ3,7(42,6) 7,5 4408 0,0388 286 4,413 4,127 
3-36 250 ɉɗ 80 ȽȺɁ CDR 13,6-75ɯ5,6(63,8) 40,7 15916 0,0282 575 4,609 4,034 
36-37 400 ɉɗ 80 ȽȺɁ CDR 13,6-75ɯ5,6(63,8) 15,2 5951 0,0360 164 4,034 3,869 
11-38 550 ɉɗ 80 ȽȺɁ CDR 13,6-63ɯ4,7(53,6) 16,6 7708 0,0338 600 4,842 4,242 
10-39 550 ɉɗ 80 ȽȺɁ CDR 13,6-90ɯ6,7(76,6) 45,9 14938 0,0286 654 4,642 3,988 
29-35 350 ɉɗ 80 ȽȺɁ CDR 13,6-63ɯ4,7(53,6) 14,7 6837 0,0348 309 4,384 4,075 
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Ɍɚɛɥɢɰɚ 20 – Ɋɟɡɭɥɶɬɚɬɵ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɤɨɥɶɰɟɜɨɣ ɫɟɬɢ ɧɢɡɤɨɝɨ 
ɞɚɜɥɟɧɢɹ 

ɇɨɦɟɪ ɭɱɚɫɬɤɚ Qɇ, ɦ3/ɱ QК, ɦ3/ɱ Pɇ, ɤɉɚ PК, ɤɉɚ 
1-2 239,8 226,0 5,000 4,811 
2-3 226,0 209,4 4,811 4,609 
3-4 158,0 150,6 4,609 4,517 
4-5 150,6 97,4 4,517 4,413 
5-6 18,1 5,0 4,413 4,384 
6-7 5,0 -0,7 4,384 4,382 
7-8 13,8 0,7 4,392 4,382 
8-9 26,9 13,8 4,468 4,392 
9-10 149,3 133,0 4,642 4,468 
10-11 247,5 232,8 4,842 4,642 
1-11 285,9 277,6 5,000 4,842 
12-13 330,7 301,9 5,000 4,741 
13-14 239,3 195,2 4,741 4,571 
14-15 195,2 179,2 4,571 4,467 
15-16 128,0 91,5 4,467 4,426 
16-17 91,5 55,0 4,426 4,405 
17-18 55,0 18,5 4,405 4,399 
18-19 5,9 -18,5 4,402 4,399 
19-20 43,0 17,3 4,402 4,402 
20-21 11,5 -4,0 4,398 4,397 
21-22 19,4 4,0 4,398 4,398 
22-23 34,8 19,4 4,401 4,398 
23-24 123,4 88,2 4,459 4,401 
24-25 158,7 123,4 4,555 4,459 
12-25 396,8 360,8 5,000 4,555 
23-26 53,4 44,4 4,401 4,393 
26-27 44,4 32,3 4,393 4,387 
27-28 36,3 22,2 4,387 4,385 
28-29 22,2 8,2 4,385 4,384 
29-30 43,1 6,5 4,390 4,384 
30-31 79,6 43,1 4,413 4,390 
31-32 112,5 93,3 4,458 4,413 
25-32 166,7 150,1 4,555 4,458 
9-19 106,1 43,0 4,468 4,402 
5-27 79,4 3,9 4,413 4,387 

 

 

1.11 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɫɟɬɢ ɫɪɟɞɧɟɝɨ ɞɚɜɥɟɧɢɹ  
 

Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɝɚɡɨɜɨɣ ɫɟɬɢ ɫɪɟɞɧɟɝɨ 

ɞɚɜɥɟɧɢɹ ɩɪɨɜɟɞɟɧ ɩɨ ɦɟɬɨɞɢɤɟ, ɩɪɢɜɟɞɟɧɧɨɣ ɜ 15. ɐɟɥɶɸ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ 

ɪɚɫɱɟɬɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɞɢɚɦɟɬɪɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ ɢ 
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ɞɢɚɦɟɬɪɚ ɨɬɜɟɬɜɥɟɧɢɣ, ɱɬɨɛɵ ɤ ɤɚɠɞɨɦɭ ɢɡ ɩɨɬɪɟɛɢɬɟɥɟɣ ɩɨɫɬɭɩɚɥ ɬɪɟɛɭɟɦɵɣ 

ɪɚɫɯɨɞ ɝɚɡɚ. Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ ɫɪɟɞɧɟɝɨ ɞɚɜɥɟɧɢɹ 

– ɥɢɫɬ 3 ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ. 

Ⱦɢɚɦɟɬɪɵ ɭɱɚɫɬɤɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɝɚɡɚ, ɩɪɨɯɨɞɹɳɟɝɨ ɩɨ 

ɭɱɚɫɬɤɭ, ɢ ɩɟɪɟɩɚɞɚ ɤɜɚɞɪɚɬɚ ɞɚɜɥɟɧɢɹ ɧɚ ɭɱɚɫɬɤɟ, ɤɉɚ2/ɦ, ɤɨɬɨɪɨɟ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɩɨ ɮɨɪɦɭɥɟ 

ɍɑ
ɍɑ

ɍɑɄɇ l
d

Qɪɪ 
5

2

422 102687,11,1)(   , Ɇɉɚ2, (41) 

ɝɞɟ  - ɛɟɡɪɚɡɦɟɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɬɪɟɧɢɹ;  

QɍЧ - ɪɚɫɯɨɞ ɝɚɡɚ ɧɚ ɭɱɚɫɬɤɟ ɝɚɡɨɜɨɣ ɫɟɬɢ, ɦ3/ɱ;  

d - ɜɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɭɱɚɫɬɤɚ ɝɚɡɨɩɪɨɜɨɞɚ, ɫɦ;  

  - ɩɥɨɬɧɨɫɬɶ ɝɚɡɚ ɩɪɢ ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ, ɤɝ/ɦ3;  

lɍЧ - ɞɥɢɧɚ ɭɱɚɫɬɤɚ ɝɚɡɨɩɪɨɜɨɞɚ, ɦ. 

Ɋɚɫɱɟɬ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɝɚɡɨɜɨɣ ɫɟɬɢ ɫɪɟɞɧɟɝɨ ɞɚɜɥɟɧɢɹ ɫɜɨɞɢɬɫɹ ɤ 

ɨɩɪɟɞɟɥɟɧɢɸ ɞɚɜɥɟɧɢɹ ɝɚɡɚ ɜ ɤɨɧɰɟ ɨɬɜɟɬɜɥɟɧɢɹ, ɤɨɬɨɪɨɟ ɞɨɥɠɧɨ ɭɞɨɜɥɟɬɜɨɪɹɬɶ 

ɭɫɥɨɜɢɟ 

ɄɍɑɄ ɪɪ . , (42) 

ɝɞɟ ɪК.ɍЧ – ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɜ ɤɨɧɰɟ ɭɱɚɫɬɤɚ, ɤɉɚ; 

ɪК. − ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɞɥɹ ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɵ ɩɨɬɪɟɛɢɬɟɥɟɣ, ɦɢɧɢɦɚɥɶɧɨɟ 

ɤɨɧɟɱɧɨɟ ɞɚɜɥɟɧɢɟ ɜ ɤɨɧɰɟ ɭɱɚɫɬɤɚ, ɤɉɚ. 

Ⱦɚɜɥɟɧɢɟ ɝɚɡɚ ɜ ɤɨɧɰɟ ɨɬɜɟɬɜɥɟɧɢɹ, ɤɉɚ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

ɍɑɄɇɍɑɇɍɑɄ ɪɪɪɪ )( 222
...  ,  (43) 

ɝɞɟ ɪɇ.ɍЧ –ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɜ ɧɚɱɚɥɟ ɭɱɚɫɬɤɚ, ɤɉɚ; 

 ɍɑɄɇ ɪɪ 22   – ɩɨɬɟɪɢ ɤɜɚɞɪɚɬɚ ɞɚɜɥɟɧɢɹ ɝɚɡɚ ɧɚ ɭɱɚɫɬɤɟ, ɤɉɚ2. 

Ⱦɚɜɥɟɧɢɟ ɝɚɡɚ ɩɟɪɟɞ ɨɬɜɟɬɜɥɟɧɢɟɦ, ɤɉɚ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 ɋɇɍɑɇ Ɋɪɪ 2
. ,  (44) 

ɝɞɟ ɪɇ − ɧɚɱɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɩɨɫɥɟ ɝɨɥɨɜɧɨɝɨ ȽɊɉ, ɤɉɚ; 

 ɋɊ  − ɫɭɦɦɚɪɧɵɟ ɩɨɬɟɪɢ ɤɜɚɞɪɚɬɚ ɞɚɜɥɟɧɢɹ ɩɨ ɯɨɞɭ ɞɜɢɠɟɧɢɹ ɝɚɡɚ ɜ 

ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɝɚɡɨɜɨɣ ɫɟɬɢ, ɤɉɚ2. 
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Ⱦɢɚɦɟɬɪɵ ɨɬɜɟɬɜɥɟɧɢɣ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɢɡ ɭɫɥɨɜɢɹ ɧɚɢɦɟɧɶɲɟɝɨ ɞɚɜɥɟɧɢɹ 

ɝɚɡɚ ɩɟɪɟɞ ɨɬɜɟɬɜɥɟɧɢɟɦ. Ⱦɢɚɦɟɬɪɵ ɨɬɜɟɬɜɥɟɧɢɣ ɩɪɢɧɢɦɚɸɬɫɹ ɧɟ ɦɟɧɟɟ 50 ɦɦ. 

Ɋɚɫɱɟɬ ɨɪɢɟɧɬɢɪɨɜɨɱɧɨɝɨ ɞɢɚɦɟɬɪɚ ɨɬɜɟɬɜɥɟɧɢɣ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

n

ɍȾ

m

ɈɌȼɈɌȼ
Ɋ Ɋ

QAB
d




 , ɫɦ, (45) 

ɝɞɟ ɈɌȼ
Ɋd  - ɪɚɫɱɟɬɧɵɣ ɜɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɨɬɜɟɬɜɥɟɧɢɹ, ɫɦ; 

А – ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɤɚɬɟɝɨɪɢɢ ɫɟɬɢ; 

ȼ, n, m - ɤɨɷɮɮɢɰɢɟɧɬɵ, ɡɚɜɢɫɹɳɢɟ ɨɬ ɦɚɬɟɪɢɚɥɚ ɝɚɡɨɩɪɨɜɨɞɚ, ɞɥɹ ɫɬɚɥɶɧɵɯ 

ɬɪɭɛ ȼ=0,022, n=5, m=2; 

  - ɩɥɨɬɧɨɫɬɶ ɝɚɡɚ ɩɪɢ ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ, ɤɝ/ɦ3;  

ɈɌȼQ - ɪɚɫɯɨɞ ɝɚɡɚ, ɩɪɨɯɨɞɹɳɢɣ ɩɨ ɨɬɜɟɬɜɥɟɧɢɸ, ɦ3/ɱ;  

ɍȾɊ  - ɭɞɟɥɶɧɵɟ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɧɚ ɬɪɟɧɢɟ, Ɇɉɚ/ɦ – ɞɥɹ ɫɟɬɟɣ ɫɪɟɞɧɟɝɨ 

ɞɚɜɥɟɧɢɹ. 

Ɂɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ Ⱥ ɞɥɹ ɫɟɬɟɣ ɫɪɟɞɧɟɝɨ ɞɚɜɥɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ 

ɈɌȼɇɪА .
5 /1034,6  ,  (46) 

ɝɞɟ ɈɌȼɇɪ .  - ɧɚɱɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɜ ɨɬɜɟɬɜɥɟɧɢɢ, Ɇɉɚ; 

ɍɞɟɥɶɧɵɟ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɧɚ ɬɪɟɧɢɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

ɈɌȼ

ȾɈɉ
ɍȾ l

Ɋ
Ɋ

1,1


 , Ɇɉɚ/ɦ, (47) 

ɝɞɟ ɍȾɊ  - ɭɞɟɥɶɧɵɟ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɧɚ ɬɪɟɧɢɟ ɜ ɨɬɜɟɬɜɥɟɧɢɢ, Ɇɉɚ/ɦ; 

ȾɈɉɊ  - ɞɨɩɭɫɬɢɦɵɟ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɜ ɨɬɜɟɬɜɥɟɧɢɢ, Ɇɉɚ; 

lɈɌȼ – ɞɥɢɧɚ ɭɱɚɫɬɤɚ ɨɬɜɟɬɜɥɟɧɢɹ, ɦ. 

Ⱦɨɩɭɫɬɢɦɵɟ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

ɄɈɌȼɇȾɈɉ ɪɪɊ  . , Ɇɉɚ, (48) 

ɝɞɟ ɪɇ.ɈɌȼ – ɧɚɱɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɜ ɨɬɜɟɬɜɥɟɧɢɢ, Ɇɉɚ; 

ɪК – ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɞɥɹ ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɵ ɩɨɬɪɟɛɢɬɟɥɹ, ɨɛɫɥɭɠɢɜɚɟɦɨɝɨ 

ɨɬɜɟɬɜɥɟɧɢɟɦ, Ɇɉɚ. 
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ȼ ɬɨɦ ɫɥɭɱɚɟ ɟɫɥɢ ɨɪɢɟɧɬɢɪɨɜɨɱɧɵɟ ɞɢɚɦɟɬɪɵ ɨɬɜɟɬɜɥɟɧɢɣ ɩɨɥɭɱɚɸɬɫɹ 

ɪɚɜɧɵɦɢ ɢɥɢ ɛɨɥɶɲɢɦɢ ɱɟɦ ɞɢɚɦɟɬɪɵ ɭɱɚɫɬɤɨɜ ɤɨɥɶɰɚ, ɩɟɪɜɨɧɚɱɚɥɶɧɨ 

ɩɪɢɧɢɦɚɟɬɫɹ ɧɚ ɭɱɚɫɬɤɟ ɞɢɚɦɟɬɪ ɨɬɜɟɬɜɥɟɧɢɹ ɦɟɧɶɲɟ, ɱɟɦ ɞɢɚɦɟɬɪ ɤɨɥɶɰɚ ɢ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɨɧɟɱɧɨɟ ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɜ ɨɬɜɟɬɜɥɟɧɢɢ. 

ɉɨɫɥɟ ɱɟɝɨ ɜɵɩɨɥɧɹɟɬɫɹ ɩɪɨɜɟɪɤɚ ɩɨ ɭɫɥɨɜɢɸ  

0.  ɄɈɌȼɄ ɪɪ  (49) 

ɝɞɟ ɈɌȼɄɪ .  - ɤɨɧɟɱɧɨɟ ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɜ ɨɬɜɟɬɜɥɟɧɢɢ, Ɇɉɚ;  

ɪК – ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɞɥɹ ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɵ ɩɨɬɪɟɛɢɬɟɥɹ, ɨɛɫɥɭɠɢɜɚɟɦɨɝɨ 

ɨɬɜɟɬɜɥɟɧɢɟɦ, Ɇɉɚ. 

Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɝɚɡɨɜɨɣ ɫɟɬɢ ɫɪɟɞɧɟɝɨ 

ɞɚɜɥɟɧɢɹ – ɬɚɛɥɢɰɚ 19. 
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Ɍɚɛɥɢɰɚ 22 - Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɫɟɬɢ ɫɪɟɞɧɟɝɨ ɞɚɜɥɟɧɢɹ 

ɇɨɦɟɪ ɭɱɚɫɬɤɚ 

Ⱦɢɚɦɟɬɪ 
ɭɱɚɫɬɤɚ, 

Sdn  , ɦɦ 

Ⱦɥɢɧɚ 
ɭɱɚɫɬɤɚ, 

l, ɦ 

Ɋɚɫɯɨɞ ɝɚɡɚ 
ɧɚ ɭɱɚɫɬɤɟ, , 

ɍɑQ , ɦ3/ɱ 
Re  

ɉɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɧɚ 

ɭɱɚɫɬɤɟ, )( 22
Ʉɇ ɪɪ  , 

Ɇɉɚ2 

Ⱦɚɜɥɟɧɢɟ ɝɚɡɚ ɧɚ ɭɱɚɫɬɤɟ 

ɇɪ , Ɇɉɚ Ʉɪ , Ɇɉɚ 

ȽɊɋ-1 127ɯ5 300 2253,1 480075 0,0195 0,0143 0,28 0,253 
1-2 108ɯ5 200 1426,3 362827 0,0205 0,0097 0,253 0,233 
2-3 89ɯ5 120 778,4 245646 0,0218 0,0054 0,233 0,221 
2-4 89ɯ5 800 647,9 204444 0,0220 0,0253 0,233 0,171 

1-ȽɊɍ №1 (ɐ.Ʉ) 60ɯ5 30 826,8 412235 0,0237 0,0164 0,253 0,218 
3-ȽɉɊ №2 102ɯ5 1880 727,5 197142 0,0214 0,0340 0,221 0,122 

3-ȽɊɍ №2 (Ʉ2) 60ɯ5 800 50,9 25378 0,0288 0,0020 0,221 0,217 
4-ȽɊɉ №1 60ɯ5 10 525,8 262143 0,0240 0,0022 0,171 0,164 

4-ȽɊɍ №3 (Ʉ3) 60ɯ5 940 122,1 60878 0,0260 0,0123 0,171 0,130 
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1.12 ɉɨɞɛɨɪ ɝɚɡɨɪɟɝɭɥɹɬɨɪɧɵɯ ɩɭɧɤɬɨɜ, ɝɚɡɨɪɟɝɭɥɹɬɨɪɧɨɣ ɫɬɚɧɰɢɢ 
ɢ ɝɚɡɨɪɟɝɭɥɹɬɨɪɧɵɯ ɭɫɬɚɧɨɜɨɤ 

 

Ⱦɥɹ ɫɧɢɠɟɧɢɹ ɞɚɜɥɟɧɢɹ ɝɚɡɚ, ɩɨɫɬɭɩɚɸɳɟɝɨ ɜ ɫɟɥɨ ɢɡ ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ 

ɝɚɡɨɩɪɨɜɨɞɚ, ɩɪɨɟɤɬɢɪɭɟɬɫɹ ɝɨɥɨɜɧɨɣ ɝɚɡɨɪɟɝɭɥɹɬɨɪɧɵɣ ɩɭɧɤɬ. 

ɋ ɭɱɟɬɨɦ ɩɥɚɧɢɪɨɜɤɢ ɩɨɫɟɥɤɚ ɝɨɪɨɞɫɤɨɝɨ ɬɢɩɚ, ɢɡ ɭɫɥɨɜɢɹ ɨɩɬɢɦɚɥɶɧɨɝɨ 

ɪɚɫɫɬɨɹɧɢɹ ɞɟɣɫɬɜɢɹ ȽɊɉ, ɜ ɩɨɫɟɥɤɟ ɩɪɨɟɤɬɢɪɭɸɬɫɹ 2 ɫɟɬɟɜɵɯ 

ɝɚɡɨɪɟɝɭɥɹɬɨɪɧɵɯ ɩɭɧɤɬɚ. 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɟɥɢɱɢɧɵ ɞɚɜɥɟɧɢɹ ɝɚɡɚ ɧɚ ɜɜɨɞɟ ɜ ȽɊɉ ɢɯ ɪɚɡɞɟɥɹɸɬ 

ɧɚ ȽɊɉ ɫɪɟɞɧɟɝɨ ɞɚɜɥɟɧɢɹ ɫ ɞɚɜɥɟɧɢɟɦ ɝɚɡɚ ɞɨ 0,3 Ɇɉɚ ɢ ȽɊɉ ɜɵɫɨɤɨɝɨ 

ɞɚɜɥɟɧɢɹ ɫ ɞɚɜɥɟɧɢɟɦ ɝɚɡɚ ɛɨɥɟɟ 0,3 ɞɨ 1,2 Ɇɉɚ ɢɡɛɵɬɨɱɧɵɯ. 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɪɢɜɟɞɟɧɧɵɯ ɪɚɧɟɟ ɪɚɫɱɟɬɨɜ ɞɚɧɧɵɟ ɞɥɹ ɩɨɞɛɨɪɚ ȽɊɉ 

ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 23. 

Ɍɚɛɥɢɰɚ 23 − ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɩɨɞɛɨɪɚ ȽɊɉ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ȽɊɉ 

ɂɡɛɵɬɨɱɧɨɟ 
ɞɚɜɥɟɧɢɟ ɝɚɡɚ 

ɩɟɪɟɞ ȽɊɉ (ȽɊɍ) 
(ɧɚɱɚɥɶɧɨɟ), ɤɉɚ 

ɂɡɛɵɬɨɱɧɨɟ 
ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɩɨɫɥɟ 
ȽɊɉ (ɤɨɧɟɱɧɨɟ), ɤɉɚ 

Ɋɚɫɱɟɬɧɵɣ 
ɪɚɫɯɨɞ ɝɚɡɚ, 

ɦ3/ɱ 

ȽɊɋ 600 280 2253,1 
ȽɊɉ №1 171 164 525,8 
ȽɊɉ №2 221 122 727,5 

ȽɊɍ №1(ɐ.Ʉ.) 253 218 826,8 
ȽɊɍ №2(Ʉ2) 221 217 50,9 
ȽɊɍ №3(Ʉ3) 171 130 122,1 

 

ɂɡ ɭɫɥɨɜɢɣ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ȽɊɉ, ɢɡɛɵɬɨɱɧɨɝɨ ɞɚɜɥɟɧɢɹ ɞɨ ɢ 

ɩɨɫɥɟ ɪɟɝɭɥɹɬɨɪɚ ɞɚɜɥɟɧɢɹ ɤ ɭɫɬɚɧɨɜɤɟ ɩɪɢɧɢɦɚɟɦ ɫɥɟɞɭɸɳɢɟ 

ɝɚɡɨɪɟɝɭɥɹɬɨɪɧɵɟ ɩɭɧɤɬɵ: 

– ȽɊɋ – ɝɚɡɨɪɟɝɭɥɹɬɨɪɧɚɹ ɫɬɚɧɰɢɹ ɫ ɪɟɝɭɥɹɬɨɪɨɦ ɞɚɜɥɟɧɢɹ ɊȾɍɄ-2ȼ-

100/50; 

–  ȽɊɉ №1 – ɛɥɨɱɧɵɣ ɝɚɡɨɪɟɝɭɥɹɬɨɪɧɵɣ ɩɭɧɤɬ ɫ ɪɟɝɭɥɹɬɨɪɨɦ ɞɚɜɥɟɧɢɹ  

ɊȾ-50/11;  

– ȽɊɉ №2 – ɛɥɨɱɧɵɣ ɝɚɡɨɪɟɝɭɥɹɬɨɪɧɵɣ ɩɭɧɤɬ ɫ ɪɟɝɭɥɹɬɨɪɨɦ ɞɚɜɥɟɧɢɹ 

ɊȾ-50/20;  
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– ȽɊɍ №1 ɐɟɧɬɪɚɥɶɧɚɹ ɤɨɬɟɥɶɧɚɹ – ɝɚɡɨɪɟɝɭɥɹɬɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ  ɫ 

ɪɟɝɭɥɹɬɨɪɨɦ ɞɚɜɥɟɧɢɹ ɊȾ-50/20;  

– ȽɊɍ №2 Ʉɨɬɟɥɶɧɚɹ ɚɞɦɢɧɢɫɬɪɚɰɢɢ– ɝɚɡɨɪɟɝɭɥɹɬɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ  ɫ 

ɪɟɝɭɥɹɬɨɪɨɦ ɞɚɜɥɟɧɢɹ ɊȾ-32/4;  

– ȽɊɍ №3 Ʉɨɬɟɥɶɧɚɹ ɛɨɥɶɧɢɰɵ – ɝɚɡɨɪɟɝɭɥɹɬɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ  ɫ 

ɪɟɝɭɥɹɬɨɪɨɦ ɞɚɜɥɟɧɢɹ ɊȾ-50/8.  

ɉɨɫɥɟ ɩɨɞɛɨɪɚ ɬɢɩɨɜɵɯ ɝɚɡɨɪɟɝɭɥɹɬɨɪɧɵɯ ɩɭɧɤɬɨɜ ɢ ɝɚɡɨɪɟɝɭɥɹɬɨɪɧɵɯ 

ɭɫɬɚɧɨɜɨɤ  ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɢɯ ɩɪɨɩɭɫɤɧɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɢ 

ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɝɪɭɡɤɢ ɪɟɝɭɥɹɬɨɪɚ, ɪɚɫɱɟɬ ɩɪɨɜɟɞɟɧ ɫɨɝɥɚɫɧɨ ɦɟɬɨɞɢɤɟ. 

Ɋɟɝɭɥɹɬɨɪ ɞɚɜɥɟɧɢɹ ɊȾɍɄ-2ȼ-100/50,  ɫɬɚɛɢɥɶɧɨ ɪɚɛɨɬɚɟɬ ɫ 

ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɡɚɝɪɭɡɤɢ КЗ=1080%, ɤɨɬɨɪɵɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

max

100P
З

QɄ
Q

 , (50) 

ɝɞɟ QP – ɪɚɫɱɟɬɧɚɹ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɪɟɝɭɥɹɬɨɪɚ, ɦ3/ɱ; 

Qmax – ɦɚɤɫɢɦɚɥɶɧɚɹ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɪɟɝɭɥɹɬɨɪɚ, ɦ3/ɱ. 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɪɟɝɭɥɹɬɨɪɨɜ ɞɚɜɥɟɧɢɹ ɊȾɍɄ-2, 

ɦ3/ɱ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

Ƚ

pKfQ


 1
595,1 1max  ,  (51) 

ɝɞɟ f – ɩɥɨɳɚɞɶ ɫɟɞɥɚ ɤɥɚɩɚɧɚ ɪɟɝɭɥɹɬɨɪɚ ɞɚɜɥɟɧɢɹ (ɡɚ ɜɵɱɟɬɨɦ ɩɥɨɳɚɞɢ 

ɲɬɨɤɚ), ɫɦ2; 

 − ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɨɬɧɨɲɟɧɢɹ ɪ2/ɪ1; 

К – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ; 

ɪ1 – ɚɛɫɨɥɸɬɧɨɟ ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɧɚ ɜɯɨɞɟ, ɤɉɚ; 

ɪ2 – ɚɛɫɨɥɸɬɧɨɟ ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɧɚ ɜɵɯɨɞɟ, ɤɉɚ; 

Ƚ – ɩɥɨɬɧɨɫɬɶ ɝɚɡɚ, ɤɝ/ɦ3. 

Ɋɟɝɭɥɹɬɨɪɵ ɞɚɜɥɟɧɢɹ ɊȾ-32Ɇ ɢ ɊȾ-50Ɇ ɫɬɚɛɢɥɶɧɨ ɪɚɛɨɬɚɸɬ ɫ 

ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɡɚɝɪɭɡɤɢ КЗ=1080%, ɤɨɬɨɪɵɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
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100
Ɋ

З Q

QɄ  ,  (52) 

ɝɞɟ Q – ɬɪɟɛɭɟɦɚɹ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɪɟɝɭɥɹɬɨɪɚ, ɦ3/ɱ; 

QɊ - ɪɚɫɱɟɬɧɚɹ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɪɟɝɭɥɹɬɨɪɚ, ɦ3/ɱ. 

ɇɚ ɜɵɛɨɪ ɪɟɝɭɥɹɬɨɪɚ ɞɚɜɥɟɧɢɹ ɊȾ-32  ɢ ɊȾ-50  ɜɥɢɹɟɬ ɩɟɪɟɩɚɞ ɞɚɜɥɟɧɢɹ 

ɜ ɞɪɨɫɫɟɥɶɧɨɦ ɨɪɝɚɧɟ. ɉɪɢ ɦɚɥɵɯ ɩɟɪɟɩɚɞɚɯ ɩɪɨɢɫɯɨɞɢɬ ɞɨɤɪɢɬɢɱɟɫɤɨɟ 

ɢɫɬɟɱɟɧɢɟ ɝɚɡɚ (ɪ2/ɪ1>0,5), ɚ ɩɪɢ ɨɩɪɟɞɟɥɟɧɧɨɦ ɩɟɪɟɩɚɞɟ ɧɚɫɬɭɩɚɟɬ 

ɤɪɢɬɢɱɟɫɤɨɟ ɢɫɬɟɱɟɧɢɟ ɝɚɡɚ (ɪ2/ɪ1 <0,5), ɤɨɝɞɚ ɫɤɨɪɨɫɬɶ ɝɚɡɚ ɪɚɜɧɚ ɫɤɨɪɨɫɬɢ 

ɡɜɭɤɚ ɜ ɝɚɡɨɜɨɣ ɫɪɟɞɟ, ɝɞɟ ɪ1 – ɚɛɫɨɥɸɬɧɨɟ ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɧɚ ɜɯɨɞɟ, ɤɉɚ, ɪ2 – 

ɚɛɫɨɥɸɬɧɨɟ ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɧɚ ɜɵɯɨɞɟ, ɤɉɚ. 

Ɋɚɫɱɟɬɧɚɹ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɪɟɝɭɥɹɬɨɪɨɜ ɞɚɜɥɟɧɢɹ ɝɚɡɚ ɊȾ-32Ɇ ɢ 

ɊȾ-50Ɇ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ 

ɩɪɢ (ɪ2/ɪ1>0,5) 
Ƚ

ɉP

pp
QQ


2031,0


 , ɦ3/ɱ,                                                  (53) 

ɩɪɢ (ɪ2/ɪ1 <0,5) 
Ƚ

ɉP

ɪ
QQ


10157,0 , ɦ3/ɱ,                                                     (54) 

ɝɞɟ Qɉ – ɩɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɪɟɝɭɥɹɬɨɪɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɞɚɜɥɟɧɢɹ ɝɚɡɚ ɧɚ 

ɜɯɨɞɟ, ɤɉɚ, (ɬɚɛɥ.1); 

21 ɪɪɪ  ɪɚɫɱɟɬɧɵɣ ɩɟɪɟɩɚɞ ɞɚɜɥɟɧɢɹ, ɞɥɹ ɤɨɬɨɪɨɝɨ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɪɟɝɭɥɹɬɨɪɚ, ɤɉɚ; 

Ƚ – ɩɥɨɬɧɨɫɬɶ ɝɚɡɚ, ɤɝ/ɦ3. 

 

ȽɊɋ – ɪɟɝɭɥɹɬɨɪ ɊȾɍɄ-2ȼ-100/50 

Ɋɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ – 2253,1 ɦ3/ɱ. 

ɂɡɛɵɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɞɨ ɪɟɝɭɥɹɬɨɪɚ 600 ɤɉɚ, ɚɛɫɨɥɸɬɧɨɟ ɞɚɜɥɟɧɢɟ  

ɝɚɡɚ ɧɚ ɜɯɨɞɟ 701 ɤɉɚ. 

ɂɡɛɵɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɩɨɫɥɟ ɪɟɝɭɥɹɬɨɪɚ 280 ɤɉɚ, ɚɛɫɨɥɸɬɧɨɟ 

ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɧɚ ɜɵɯɨɞɟ 381 ɤɉɚ. 

ɉɥɨɳɚɞɶ ɫɟɞɥɚ ɤɥɚɩɚɧɚ ɪɟɝɭɥɹɬɨɪɚ ɞɚɜɥɟɧɢɹ – 19,6 ɫɦ2. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ – 0,4. 
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ɉɥɨɬɧɨɫɬɶ ɝɚɡɚ – 0,755 ɤɝ/ɦ3. 

ɉɪɢ ɪ2/ɪ1=381/701=0,54  =0,47.  

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɪɟɝɭɥɹɬɨɪɚ ɞɚɜɥɟɧɢɹ ɊȾɍɄ-2ȼ-

100/50  ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (51) ɢ ɫɨɫɬɚɜɥɹɟɬ: 

max

1
1,595 19,6 0,47 0,4 701

0,755
Q       =4788 ɦ3/ɱ 

Ʉɨɷɮɮɢɰɢɟɧɬ ɪɟɝɭɥɹɬɨɪɚ ɞɚɜɥɟɧɢɹ ɊȾɍɄ-2ȼ-100/50 ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ (50) ɢ ɫɨɫɬɚɜɥɹɟɬ: 

2253,1
100

4788ЗɄ   = 47,06 % 

Ʉɨɷɮɮɢɰɢɟɧɬ ɪɟɝɭɥɹɬɨɪɚ ɞɚɜɥɟɧɢɹ ɊȾɍɄ-2ȼ-100/50 ɥɟɠɢɬ ɜ ɠɟɥɚɟɦɵɯ 

ɩɪɟɞɟɥɚɯ 1080%, ɪɟɝɭɥɹɬɨɪ ɛɭɞɟɬ ɪɚɛɨɬɚɬɶ ɫɬɚɛɢɥɶɧɨ. Ʉ ɭɫɬɚɧɨɜɤɟ 

ɩɪɢɧɢɦɚɟɦ ɝɚɡɨɪɟɝɭɥɹɬɨɪɧɭɸ ɫɬɚɧɰɢɸ ɫ ɪɟɝɭɥɹɬɨɪɨɦ ɞɚɜɥɟɧɢɹ ɊȾɍɄ-2ȼ-

100/50. 

 

ȽɊɉ №1 – ɪɟɝɭɥɹɬɨɪ ɊȾ-50/11 

Ɋɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ – 525,8 ɦ3/ɱ. 

ɂɡɛɵɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɞɨ ɪɟɝɭɥɹɬɨɪɚ 164 ɤɉɚ, ɚɛɫɨɥɸɬɧɨɟ ɞɚɜɥɟɧɢɟ  

ɝɚɡɚ ɧɚ ɜɯɨɞɟ 265 ɤɉɚ. 

ɂɡɛɵɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɩɨɫɥɟ ɪɟɝɭɥɹɬɨɪɚ 5 ɤɉɚ, ɚɛɫɨɥɸɬɧɨɟ ɞɚɜɥɟɧɢɟ 

ɝɚɡɚ ɧɚ ɜɵɯɨɞɟ 106 ɤɉɚ. 

ɉɥɨɬɧɨɫɬɶ ɝɚɡɚ – 0,755 ɤɝ/ɦ3. 

ɉɪɢ ɞɚɜɥɟɧɢɢ ɝɚɡɚ ɞɨ ɪɟɝɭɥɹɬɨɪɚ ɪ1=265 ɤɉɚ ɢ ɪɚɫɱɟɬɧɨɦ ɪɚɫɯɨɞɟ ɝɚɡɚ 

Q=525,8 ɦ3/ɱ, ɢɫɩɨɥɶɡɭɹ ɩɪɢɥɨɠɟɧɢɟ 2 ɤ ɭɫɬɚɧɨɜɤɟ ɜɵɛɢɪɚɟɦ ɪɟɝɭɥɹɬɨɪ 

ɞɚɜɥɟɧɢɹ ɊȾ-50/11, ɞɢɚɦɟɬɪɨɦ ɫɟɞɥɚ ɤɥɚɩɚɧɚ 11 ɦɦ. ɉɚɫɩɨɪɬɧɚɹ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɪɟɝɭɥɹɬɨɪɚ Qɉ =208 ɦ3/ɱ (ɞɚɧɧɵɟ ɩɨɥɭɱɟɧɵ ɩɪɢ ɩɨɦɨɳɢ 

ɢɧɬɟɪɩɨɥɹɰɢɢ). 

ɉɪɢ ɪ2/ɪ1=106/265=0,401 ɤɉɚ, 



 

65 

 

265
0,0157 208

0,755ɊQ    =994 ɦ3/ɱ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɪɟɝɭɥɹɬɨɪɚ ɞɚɜɥɟɧɢɹ ɊȾ-50/11 ɫɨɫɬɚɜɥɹɟɬ 

525,8
100

994ЗɄ   %=52,87. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɪɟɝɭɥɹɬɨɪɚ ɞɚɜɥɟɧɢɹ ɊȾ-50/11 ɥɟɠɢɬ ɜ ɠɟɥɚɟɦɵɯ 

ɩɪɟɞɟɥɚɯ 1080%, ɪɟɝɭɥɹɬɨɪ ɛɭɞɟɬ ɪɚɛɨɬɚɬɶ ɫɬɚɛɢɥɶɧɨ. 

ȽɊɉ №2 – ɪɟɝɭɥɹɬɨɪ ɊȾ-50/20 

Ɋɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ – 727,5 ɦ3/ɱ. 

ɂɡɛɵɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɞɨ ɪɟɝɭɥɹɬɨɪɚ 130 ɤɉɚ, ɚɛɫɨɥɸɬɧɨɟ ɞɚɜɥɟɧɢɟ  

ɝɚɡɚ ɧɚ ɜɯɨɞɟ 231 ɤɉɚ. 

ɂɡɛɵɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɩɨɫɥɟ ɪɟɝɭɥɹɬɨɪɚ 5 ɤɉɚ, ɚɛɫɨɥɸɬɧɨɟ ɞɚɜɥɟɧɢɟ 

ɝɚɡɚ ɧɚ ɜɵɯɨɞɟ 106 ɤɉɚ. 

ɉɥɨɬɧɨɫɬɶ ɝɚɡɚ – 0,755 ɤɝ/ɦ3. 

ɉɪɢ ɞɚɜɥɟɧɢɢ ɝɚɡɚ ɞɨ ɪɟɝɭɥɹɬɨɪɚ ɪ1=231 ɤɉɚ ɢ ɪɚɫɱɟɬɧɨɦ ɪɚɫɯɨɞɟ ɝɚɡɚ 

Q=727,5 ɦ3/ɱ, ɢɫɩɨɥɶɡɭɹ ɩɪɢɥɨɠɟɧɢɟ 2 ɤ ɭɫɬɚɧɨɜɤɟ ɜɵɛɢɪɚɟɦ ɪɟɝɭɥɹɬɨɪ 

ɞɚɜɥɟɧɢɹ ɊȾ-50/20, ɞɢɚɦɟɬɪɨɦ ɫɟɞɥɚ ɤɥɚɩɚɧɚ 20 ɦɦ. ɉɚɫɩɨɪɬɧɚɹ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɪɟɝɭɥɹɬɨɪɚ Qɉ =299 ɦ3/ɱ (ɞɚɧɧɵɟ ɩɨɥɭɱɟɧɵ ɩɪɢ ɩɨɦɨɳɢ 

ɢɧɬɟɪɩɨɥɹɰɢɢ). 

ɉɪɢ ɪ2/ɪ1=106/231=0,46 ɤɉɚ, 

231
0,0157 299

0,755ɊQ    =1248 ɦ3/ɱ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɪɟɝɭɥɹɬɨɪɚ ɞɚɜɥɟɧɢɹ ɊȾ-50/11 ɫɨɫɬɚɜɥɹɟɬ 

727,5
100

1248ЗɄ   %=58,32. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɪɟɝɭɥɹɬɨɪɚ ɞɚɜɥɟɧɢɹ ɊȾ-50/20 ɥɟɠɢɬ ɜ ɠɟɥɚɟɦɵɯ 

ɩɪɟɞɟɥɚɯ 1080%, ɪɟɝɭɥɹɬɨɪ ɛɭɞɟɬ ɪɚɛɨɬɚɬɶ ɫɬɚɛɢɥɶɧɨ. 
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ȽɊɍ №1 ɐɟɧɬɪɚɥɶɧɚɹ ɤɨɬɟɥɶɧɚɹ – ɪɟɝɭɥɹɬɨɪ ɊȾ-50/20 

Ɋɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ – 826,8 ɦ3/ɱ. 

ɂɡɛɵɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɞɨ ɪɟɝɭɥɹɬɨɪɚ 218 ɤɉɚ, ɚɛɫɨɥɸɬɧɨɟ ɞɚɜɥɟɧɢɟ  

ɝɚɡɚ ɧɚ ɜɯɨɞɟ 320 ɤɉɚ. 

ɂɡɛɵɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɩɨɫɥɟ ɪɟɝɭɥɹɬɨɪɚ 20 ɤɉɚ, ɚɛɫɨɥɸɬɧɨɟ 

ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɧɚ ɜɵɯɨɞɟ 121 ɤɉɚ. 

ɉɥɨɬɧɨɫɬɶ ɝɚɡɚ – 0,755 ɤɝ/ɦ3. 

ɉɪɢ ɞɚɜɥɟɧɢɢ ɝɚɡɚ ɞɨ ɪɟɝɭɥɹɬɨɪɚ ɪ1=320 ɤɉɚ ɢ ɪɚɫɱɟɬɧɨɦ ɪɚɫɯɨɞɟ ɝɚɡɚ 

Q=826,8 ɦ3/ɱ, ɢɫɩɨɥɶɡɭɹ ɩɪɢɥɨɠɟɧɢɟ 2 ɤ ɭɫɬɚɧɨɜɤɟ ɜɵɛɢɪɚɟɦ ɪɟɝɭɥɹɬɨɪ 

ɞɚɜɥɟɧɢɹ ɊȾ-50/20, ɞɢɚɦɟɬɪɨɦ ɫɟɞɥɚ ɤɥɚɩɚɧɚ 20 ɦɦ. ɉɚɫɩɨɪɬɧɚɹ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɪɟɝɭɥɹɬɨɪɚ Qɉ =394 ɦ3/ɱ (ɞɚɧɧɵɟ ɩɨɥɭɱɟɧɵ ɩɪɢ ɩɨɦɨɳɢ 

ɢɧɬɟɪɩɨɥɹɰɢɢ). 

ɉɪɢ ɪ2/ɪ1=121/320=0,379 ɤɉɚ, 

320
0,0157 394

0,755ɊQ    =2277 ɦ3/ɱ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɪɟɝɭɥɹɬɨɪɚ ɞɚɜɥɟɧɢɹ ɊȾ-50/11 ɫɨɫɬɚɜɥɹɟɬ 

826,8
100

2277ЗɄ   %=36,3%. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɪɟɝɭɥɹɬɨɪɚ ɞɚɜɥɟɧɢɹ ɊȾ-50/20 ɥɟɠɢɬ ɜ ɠɟɥɚɟɦɵɯ 

ɩɪɟɞɟɥɚɯ 1080%, ɪɟɝɭɥɹɬɨɪ ɛɭɞɟɬ ɪɚɛɨɬɚɬɶ ɫɬɚɛɢɥɶɧɨ. 

ȽɊɍ №2 Ʉɨɬɟɥɶɧɚɹ ɚɞɦɢɧɢɫɬɪɚɰɢɢ – ɪɟɝɭɥɹɬɨɪ ɊȾ-32/4 

Ɋɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ – 50,9 ɦ3/ɱ. 

ɂɡɛɵɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɞɨ ɪɟɝɭɥɹɬɨɪɚ 217 ɤɉɚ, ɚɛɫɨɥɸɬɧɨɟ ɞɚɜɥɟɧɢɟ  

ɝɚɡɚ ɧɚ ɜɯɨɞɟ 318 ɤɉɚ. 

ɂɡɛɵɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɩɨɫɥɟ ɪɟɝɭɥɹɬɨɪɚ 5 ɤɉɚ, ɚɛɫɨɥɸɬɧɨɟ ɞɚɜɥɟɧɢɟ 

ɝɚɡɚ ɧɚ ɜɵɯɨɞɟ 106 ɤɉɚ. 
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ɉɥɨɬɧɨɫɬɶ ɝɚɡɚ – 0,755 ɤɝ/ɦ3. 

ɉɪɢ ɞɚɜɥɟɧɢɢ ɝɚɡɚ ɞɨ ɪɟɝɭɥɹɬɨɪɚ ɪ1=318 ɤɉɚ ɢ ɪɚɫɱɟɬɧɨɦ ɪɚɫɯɨɞɟ ɝɚɡɚ 

Q=50,9 ɦ3/ɱ, ɢɫɩɨɥɶɡɭɹ ɩɪɢɥɨɠɟɧɢɟ 2 ɤ ɭɫɬɚɧɨɜɤɟ ɜɵɛɢɪɚɟɦ ɪɟɝɭɥɹɬɨɪ 

ɞɚɜɥɟɧɢɹ ɊȾ-32/4, ɞɢɚɦɟɬɪɨɦ ɫɟɞɥɚ ɤɥɚɩɚɧɚ 4 ɦɦ. ɉɚɫɩɨɪɬɧɚɹ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɪɟɝɭɥɹɬɨɪɚ Qɉ =31 ɦ3/ɱ (ɞɚɧɧɵɟ ɩɨɥɭɱɟɧɵ ɩɪɢ ɩɨɦɨɳɢ 

ɢɧɬɟɪɩɨɥɹɰɢɢ). 

ɉɪɢ ɪ2/ɪ1=106/318=0,334 ɤɉɚ, 

318
0,0157 31

0,755ɊQ    =181 ɦ3/ɱ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɪɟɝɭɥɹɬɨɪɚ ɞɚɜɥɟɧɢɹ ɊȾ-50/11 ɫɨɫɬɚɜɥɹɟɬ 

50,9
100

181ЗɄ   %= 28,19 %. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɪɟɝɭɥɹɬɨɪɚ ɞɚɜɥɟɧɢɹ ɊȾ-32/4  ɥɟɠɢɬ ɜ ɠɟɥɚɟɦɵɯ ɩɪɟɞɟɥɚɯ 

1080%, ɪɟɝɭɥɹɬɨɪ ɛɭɞɟɬ ɪɚɛɨɬɚɬɶ ɫɬɚɛɢɥɶɧɨ. 

ȽɊɍ №3 Ʉɨɬɟɥɶɧɚɹ ɛɨɥɶɧɢɰɵ – ɪɟɝɭɥɹɬɨɪ ɊȾ-50/8 

Ɋɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ – 122 ɦ3/ɱ. 

ɂɡɛɵɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɞɨ ɪɟɝɭɥɹɬɨɪɚ 130 ɤɉɚ, ɚɛɫɨɥɸɬɧɨɟ ɞɚɜɥɟɧɢɟ  

ɝɚɡɚ ɧɚ ɜɯɨɞɟ 231 ɤɉɚ. 

ɂɡɛɵɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɩɨɫɥɟ ɪɟɝɭɥɹɬɨɪɚ 5 ɤɉɚ, ɚɛɫɨɥɸɬɧɨɟ ɞɚɜɥɟɧɢɟ 

ɝɚɡɚ ɧɚ ɜɵɯɨɞɟ 106 ɤɉɚ. 

ɉɥɨɬɧɨɫɬɶ ɝɚɡɚ – 0,755 ɤɝ/ɦ3. 

ɉɪɢ ɞɚɜɥɟɧɢɢ ɝɚɡɚ ɞɨ ɪɟɝɭɥɹɬɨɪɚ ɪ1=231 ɤɉɚ ɢ ɪɚɫɱɟɬɧɨɦ ɪɚɫɯɨɞɟ ɝɚɡɚ 

Q=122 ɦ3/ɱ, ɢɫɩɨɥɶɡɭɹ ɩɪɢɥɨɠɟɧɢɟ 2 ɤ ɭɫɬɚɧɨɜɤɟ ɜɵɛɢɪɚɟɦ ɪɟɝɭɥɹɬɨɪ 

ɞɚɜɥɟɧɢɹ ɊȾ-50/8, ɞɢɚɦɟɬɪɨɦ ɫɟɞɥɚ ɤɥɚɩɚɧɚ 8 ɦɦ. ɉɚɫɩɨɪɬɧɚɹ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɪɟɝɭɥɹɬɨɪɚ Qɉ =96 ɦ3/ɱ (ɞɚɧɧɵɟ ɩɨɥɭɱɟɧɵ ɩɪɢ ɩɨɦɨɳɢ 

ɢɧɬɟɪɩɨɥɹɰɢɢ). 

ɉɪɢ ɪ2/ɪ1=106/231=0,46 ɤɉɚ, 
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231
0,0157 96

0,755ɊQ    =400 ɦ3/ɱ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɪɟɝɭɥɹɬɨɪɚ ɞɚɜɥɟɧɢɹ ɊȾ-50/8 ɫɨɫɬɚɜɥɹɟɬ 

122
100

400ЗɄ   %=28,19%. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɪɟɝɭɥɹɬɨɪɚ ɞɚɜɥɟɧɢɹ ɊȾ-50/8 ɥɟɠɢɬ ɜ ɠɟɥɚɟɦɵɯ ɩɪɟɞɟɥɚɯ 

1080%, ɪɟɝɭɥɹɬɨɪ ɛɭɞɟɬ ɪɚɛɨɬɚɬɶ ɫɬɚɛɢɥɶɧɨ. 
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1.13 Ɋɚɫɱɟɬ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɩɨɬɪɟɛɥɟɧɢɹ ɝɚɡɚ 
 

ȼɫɟ ɝɨɪɨɞɫɤɢɟ ɩɨɬɪɟɛɢɬɟɥɢ – ɛɵɬɨɜɵɟ, ɤɨɦɦɭɧɚɥɶɧɵɟ, ɨɛɳɟɫɬɜɟɧɧɵɟ ɢ 
ɩɪɨɦɵɲɥɟɧɧɵɟ – ɩɨɬɪɟɛɥɹɸɬ ɝɚɡ ɧɟɪɚɜɧɨɦɟɪɧɨ. ɉɨɬɪɟɛɥɟɧɢɟ ɝɚɡɚ 
ɢɡɦɟɧɹɟɬɫɹ ɩɨ ɦɟɫɹɰɚɦ ɝɨɞɚ, ɞɧɹɦ ɧɟɞɟɥɢ, ɤɚɥɟɧɞɚɪɧɵɦ ɞɧɹɦ, ɚ ɬɚɤɠɟ ɩɨ 
ɱɚɫɚɦ ɫɭɬɨɤ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɟɪɢɨɞɚ, ɜ ɬɟɱɟɧɢɟ ɤɨɬɨɪɨɝɨ ɩɨɬɪɟɛɥɟɧɢɟ 
ɩɪɢɧɢɦɚɸɬ ɩɨɫɬɨɹɧɧɵɦ, ɪɚɡɥɢɱɚɸɬ: ɫɟɡɨɧɧɭɸ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ, ɢɥɢ 
ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ ɩɨ ɦɟɫɹɰɚɦ ɝɨɞɚ; ɫɭɬɨɱɧɭɸ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ, ɢɥɢ 
ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ ɩɨ ɞɧɹɦ ɧɟɞɟɥɢ, ɦɟɫɹɰɚ ɢɥɢ ɝɨɞɚ; 

ɱɚɫɨɜɭɸ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ, ɢɥɢ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ ɩɨ ɱɚɫɚɦ ɫɭɬɨɤ ɢɥɢ 
ɱɚɫɚɦ ɝɨɞɚ. Ɋɟɠɢɦ ɪɚɫɯɨɞɚ ɝɚɡɚ ɝɨɪɨɞɨɦ ɡɚɜɢɫɢɬ ɨɬ ɪɟɠɢɦɚ ɨɬɞɟɥɶɧɵɯ 
ɤɚɬɟɝɨɪɢɣ ɩɨɬɪɟɛɢɬɟɥɟɣ ɢ ɢɯ ɭɞɟɥɶɧɨɝɨ ɜɟɫɚ ɜ ɨɛɳɟɦ ɩɨɬɪɟɛɥɟɧɢɢ. 

ɇɟɪɚɜɧɨɦɟɪɧɨɫɬɶ ɪɚɫɯɨɞɨɜɚɧɢɹ ɝɚɡɚ ɨɬɞɟɥɶɧɵɦɢ ɤɚɬɟɝɨɪɢɹɦɢ 
ɩɨɬɪɟɛɢɬɟɥɟɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɪɹɞɨɦ ɮɚɤɬɨɪɨɜ: ɤɥɢɦɚɬɢɱɟɫɤɢɦɢ ɭɫɥɨɜɢɹɦɢ, 
ɭɤɥɚɞɨɦ ɠɢɡɧɢ ɧɚɫɟɥɟɧɢɹ, ɪɟɠɢɦɨɦ ɪɚɛɨɬɵ ɩɪɟɞɩɪɢɹɬɢɣ ɢ ɭɱɪɟɠɞɟɧɢɣ, 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ ɝɚɡɨɨɛɨɪɭɞɨɜɚɧɢɹ ɡɞɚɧɢɣ ɢ ɩɪɨɦɵɲɥɟɧɧɵɯ ɰɟɯɨɜ. ȼ 
ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɬɟɨɪɟɬɢɱɟɫɤɢɣ ɭɱɟɬ ɜɥɢɹɧɢɹ ɨɬɞɟɥɶɧɵɯ ɮɚɤɬɨɪɨɜ ɧɚ 
ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ ɩɨɬɪɟɛɥɟɧɢɹ ɨɤɚɡɵɜɚɟɬɫɹ ɧɟɜɨɡɦɨɠɧɵɦ. ɇɚɢɛɨɥɟɟ 
ɞɨɫɬɨɜɟɪɧɵɣ ɩɭɬɶ – ɷɬɨ ɧɚɤɨɩɥɟɧɢɟ ɢ ɫɢɫɬɟɦɚɬɢɡɚɰɢɹ ɨɩɵɬɧɵɯ ɞɚɧɧɵɯ ɜ 
ɬɟɱɟɧɢɟ ɞɥɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ. Ɍɨɥɶɤɨ ɩɪɢ ɞɨɫɬɚɬɨɱɧɨɦ ɤɨɥɢɱɟɫɬɜɟ 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɦɨɠɧɨ ɝɨɜɨɪɢɬɶ ɨ ɧɚɞɟɠɧɵɯ ɫɜɟɞɟɧɢɹɯ ɩɨ 
ɪɟɠɢɦɚɦ ɩɨɬɪɟɛɥɟɧɢɹ.  

ɇɟɪɚɜɧɨɦɟɪɧɨɫɬɶ ɩɨɬɪɟɛɥɟɧɢɹ ɨɤɚɡɵɜɚɟɬ ɛɨɥɶɲɨɟ ɜɥɢɹɧɢɟ ɧɚ 
ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɫɢɫɬɟɦ ɝɚɡɨɫɧɚɛɠɟɧɢɹ. ɇɚɥɢɱɢɟ ɩɢɤɨɜ ɢ ɩɪɨɜɚɥɨɜ 
ɜ ɩɨɬɪɟɛɥɟɧɢɢ ɝɚɡɚ ɩɪɢɜɨɞɢɬ ɤ ɧɟɩɨɥɧɨɦɭ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɦɨɳɧɨɫɬɟɣ 
ɝɚɡɨɜɵɯ ɩɪɨɦɵɫɥɨɜ ɢ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɝɚɡɨɩɪɨɜɨɞɨɜ, 
ɱɬɨ ɩɪɟɜɵɲɚɟɬ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɝɚɡɚ. ȼɵɪɚɜɧɢɜɚɧɢɟ ɫɩɪɨɫɚ ɢ ɩɨɬɪɟɛɥɟɧɢɹ ɝɚɡɚ 
ɩɪɢɜɨɞɢɬ ɤ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɨɞɡɟɦɧɵɯ ɯɪɚɧɢɥɢɳ ɢ ɤ ɫɨɡɞɚɧɢɸ 
ɩɨɬɪɟɛɢɬɟɥɟɣ-ɪɟɝɭɥɹɬɨɪɨɜ, ɚ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɢ ɤ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ ɜɥɨɠɟɧɢɹɦ 
ɜ ɝɚɡɨɬɪɚɧɫɩɨɪɬɧɵɟ ɫɢɫɬɟɦɵ ɢ ɜɨ ɜɬɨɪɵɟ ɬɨɩɥɢɜɧɵɟ ɯɨɡɹɣɫɬɜɚ ɩɨɬɪɟɛɢɬɟɥɟɣ. 
ɗɬɚ ɩɪɨɬɢɜɨɪɟɱɢɜɨɫɬɶ ɩɨɫɬɚɧɨɜɤɢ ɡɚɞɚɱɢ ɤɚɤ ɜɫɟɝɞɚ ɪɟɲɚɟɬɫɹ 
ɨɩɬɢɦɢɡɚɰɢɨɧɧɵɦ ɦɟɬɨɞɨɦ.  

ɋɭɦɦɚɪɧɵɟ ɝɨɞɨɜɵɟ ɝɪɚɮɢɤɢ ɩɨɬɪɟɛɥɟɧɢɹ ɝɚɡɚ ɝɨɪɨɞɚɦɢ ɢ 
ɷɤɨɧɨɦɢɱɟɫɤɢɦɢ ɪɚɣɨɧɚɦɢ ɹɜɥɹɸɬɫɹ ɨɫɧɨɜɨɣ ɞɥɹ ɩɥɚɧɢɪɨɜɚɧɢɹ ɞɨɛɵɱɢ ɝɚɡɚ, 
ɚ ɬɚɤɠɟ ɞɥɹ ɜɵɛɨɪɚ ɢ ɨɛɨɫɧɨɜɚɧɢɹ ɦɟɪɨɩɪɢɹɬɢɣ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ 
ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɩɨɬɪɟɛɥɟɧɢɹ ɝɚɡɚ. Ɋɟɲɟɧɢɟ ɩɪɨɛɥɟɦɵ 
ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɩɨɬɪɟɛɥɟɧɢɹ ɩɨɡɜɨɥɹɟɬ ɨɛɟɫɩɟɱɢɬɶ ɧɚɞɟɠɧɨɫɬɶ 
ɝɚɡɨɫɧɚɛɠɟɧɢɹ ɢ ɩɨɜɵɫɢɬɶ ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɝɚɡɨɫɧɚɛɠɚɸɳɢɯ 
ɫɢɫɬɟɦ.  

Ɂɧɚɧɢɟ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ ɝɚɡɨɩɨɬɪɟɛɥɟɧɢɹ ɢɦɟɟɬ ɛɨɥɶɲɨɟ ɡɧɚɱɟɧɢɟ ɢ 
ɞɥɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɨɪɨɞɫɤɢɯ ɫɢɫɬɟɦ ɝɚɡɨɫɧɚɛɠɟɧɢɹ, ɬɚɤ ɤɚɤ ɩɨɡɜɨɥɹɟɬ 
ɩɪɚɜɢɥɶɧɨ ɩɥɚɧɢɪɨɜɚɬɶ ɫɩɪɨɫ ɧɚ ɝɚɡ ɩɨ ɦɟɫɹɰɚɦ ɝɨɞɚ, ɨɩɪɟɞɟɥɹɬɶ 
ɧɟɨɛɯɨɞɢɦɭɸ ɦɨɳɧɨɫɬɶ ɝɨɪɨɞɫɤɢɯ ɩɨɬɪɟɛɢɬɟɥɟɣ-ɪɟɝɭɥɹɬɨɪɨɜ, ɩɥɚɧɢɪɨɜɚɬɶ 
ɩɪɨɜɟɞɟɧɢɟ ɪɟɤɨɧɫɬɪɭɤɰɢɣ ɢ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɧɚ ɝɚɡɨɜɵɯ ɫɟɬɹɯ ɢ ɢɯ 
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ɫɨɨɪɭɠɟɧɢɹɯ. ɂɫɩɨɥɶɡɭɹ ɩɪɨɜɚɥɵ ɩɨɬɪɟɛɥɟɧɢɹ ɝɚɡɚ ɞɥɹ ɨɬɤɥɸɱɟɧɢɹ 
ɨɬɞɟɥɶɧɵɯ ɭɱɚɫɬɤɨɜ ɝɚɡɨɩɪɨɜɨɞɚ ɢ ɝɚɡɨɪɟɝɭɥɹɬɨɪɧɵɯ ɩɭɧɤɬɨɜ ɧɚ ɪɟɦɨɧɬ, 
ɦɨɠɧɨ ɩɪɨɜɟɫɬɢ ɟɝɨ ɛɟɡ ɧɚɪɭɲɟɧɢɹ ɩɨɞɚɱɢ ɝɚɡɚ ɩɨɬɪɟɛɢɬɟɥɹɦ. 

Ɉɫɧɨɜɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɪɟɠɢɦ ɛɵɬɨɜɨɝɨ ɩɨɬɪɟɛɥɟɧɢɹ ɨɤɚɡɵɜɚɸɬ 
ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ. ɉɨɧɢɠɟɧɢɟ ɧɚɪɭɠɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɜɵɡɵɜɚɟɬ 
ɭɜɟɥɢɱɟɧɢɟ ɩɨɬɪɟɛɥɟɧɢɹ ɝɚɡɚ. ɗɬɨ ɨɛɴɹɫɧɹɟɬɫɹ ɬɟɦ, ɱɬɨ ɜ ɡɢɦɧɢɟ ɦɟɫɹɰɵ 
ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɞɨɩɪɨɜɨɞɧɨɣ ɜɨɞɵ ɡɧɚɱɢɬɟɥɶɧɨ ɫɧɢɠɚɟɬɫɹ ɢ ɧɚ ɟɟ ɧɚɝɪɟɜ 
ɪɚɫɯɨɞɭɸɬ ɛɨɥɶɲɟ ɬɟɩɥɨɬɵ. 

Ɋɟɠɢɦ ɩɨɬɪɟɛɥɟɧɢɹ ɝɚɡɚ ɧɚ ɨɬɨɩɥɟɧɢɟ ɢ ɜɟɧɬɢɥɹɰɢɸ ɡɞɚɧɢɣ ɡɚɜɢɫɢɬ ɨɬ 
ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɬɨɝɨ ɪɚɣɨɧɚ, ɝɞɟ ɪɚɫɩɨɥɨɠɟɧ ɝɨɪɨɞ ɢɥɢ 
ɩɪɨɦɵɲɥɟɧɧɵɣ ɭɡɟɥ. Ʉɨɥɢɱɟɫɬɜɨ ɩɨɬɪɟɛɥɹɟɦɨɝɨ ɝɚɡɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɚɪɭɠɧɨɣ 
ɬɟɦɩɟɪɚɬɭɪɨɣ.  

Ɉɬɨɩɢɬɟɥɶɧɭɸ ɧɚɝɪɭɡɤɭ, ȼɬ, ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ 
 

nttCQ ɧв )(  ,       (51) 
 
ɝɞɟ Q − ɤɨɥɢɱɟɫɬɜɨ ɝɚɡɚ, ɪɚɫɯɨɞɭɟɦɨɝɨ ɧɚ ɨɬɨɩɥɟɧɢɟ ɢ ɜɟɧɬɢɥɹɰɢɸ 

ɡɞɚɧɢɣ ɜ ɬɟɱɟɧɢɟ ɩɟɪɢɨɞɚ n; 
ɋ − ɩɨɫɬɨɹɧɧɚɹ ɜɟɥɢɱɢɧɚ;  
tɜ − ɜɧɭɬɪɟɧɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ;  
tɧ − ɧɚɪɭɠɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ, ɫɪɟɞɧɹɹ ɞɥɹ ɩɟɪɢɨɞɚ n;  
n − ɱɢɫɥɨ ɱɚɫɨɜ ɢɥɢ ɫɭɬɨɤ ɫɬɨɹɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ tɧ.  
ȼɧɭɬɪɟɧɧɸɸ ɬɟɦɩɟɪɚɬɭɪɭ ɩɪɢɧɢɦɚɸɬ ɩɨɫɬɨɹɧɧɨɣ ɢ ɪɚɜɧɨɣ 18-20ɨC.  
ɋɪɟɞɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɨɩɪɟɞɟɥɹɸɬ ɩɨ 

ɤɥɢɦɚɬɨɥɨɝɢɱɟɫɤɢɦ ɞɚɧɧɵɦ (ɋɉ 131.13330.2012).  
Ɇɟɫɹɱɧɵɟ ɪɚɫɯɨɞɵ ɜ ɩɪɨɰɟɧɬɚɯ ɨɬ ɝɨɞɨɜɨɝɨ ɪɚɫɯɨɞɚ ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ 

ɮɨɪɦɭɥɟ 
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ɝɞɟ tɫɪɦ – ɫɪɟɞɧɟɦɟɫɹɱɧɵɟ ɬɟɦɩɟɪɚɬɭɪɵ, 
nɦ – ɱɢɫɥɨ ɨɬɨɩɢɬɟɥɶɧɵɯ ɞɧɟɣ ɜ ɦɟɫɹɰɟ. 
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Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 21. 

Ɍɚɛɥɢɰɚ 24 – Ɋɚɫɯɨɞ ɝɚɡɚ ɩɨ ɦɟɫɹɰɚɦ ɝɨɞɚ, ɬɵɫ. ɦ3/ɦɟɫ 

ɉɨɬɪɟɛɢɬɟɥɶ 
Ɇɟɫɹɰ 

1 2 3 4 5 6 7 8 9 10 11 12 

ɐɟɧɬɪɚɥɶɧɚɹ ɤɨɬɟɥɶɧɚɹ 489,6 420,1 380,2 277,9 87,2 36,7 37,9 37,9 92,9 287,1 380,3 461,6 
Ʉɨɬɟɥɶɧɚɹ 

ɚɞɦɢɧɢɫɬɪɚɰɢɢ 
34,1 29,1 25,7 17,9 3,6 0,0 0,0 0,0 4,1 18,5 25,8 32,0 

Ʉɨɬɟɥɶɧɚɹ Ȼɨɥɶɧɢɰɵ 46,7 39,8 44,9 39,8 34,8 33,0 29,3 30,2 32,5 38,9 40,3 47,6 
ɄȻɉ ɧɚɫɟɥɟɧɢɟ 89,5 83,4 86,9 80,8 74,7 60,8 43,4 45,2 60,8 75,6 81,6 86,0 
Ɉȼ ɧɚɫɟɥɟɧɢɟ 496,2 423,5 373,8 260,9 52,1 0,0 0,0 0,0 59,6 269,6 375,6 465,0 
ɏɥɟɛɨɩɟɤɚɪɧɹ 9,0 7,7 8,7 7,7 6,7 6,4 5,7 5,8 6,3 7,5 7,8 9,2 

ɂɬɨɝɨ 1165,1 1003,6 920,1 685,0 259,0 136,8 116,3 119,1 256,2 697,3 911,5 1101,4 
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Ƚɨɪɨɞɫɤɢɟ ɝɚɡɨɜɵɟ ɫɟɬɢ ɪɚɫɫɱɢɬɵɜɚɸɬ ɧɚ ɦɚɤɫɢɦɚɥɶɧɵɟ ɱɚɫɨɜɵɟ 

ɪɚɫɯɨɞɵ ɝɚɡɚ, ɤɨɬɨɪɵɟ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ, ɬɨɥɶɤɨ ɪɚɫɩɨɥɚɝɚɹ ɞɨɫɬɚɬɨɱɧɨ 

ɧɚɞɟɠɧɵɦɢ ɫɜɟɞɟɧɢɹɦɢ ɨ ɱɚɫɨɜɵɯ ɤɨɥɟɛɚɧɢɹɯ ɩɨɬɪɟɛɥɟɧɢɹ ɝɚɡɚ. Ɂɧɚɧɢɟ 

ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɨɜ ɧɟɨɛɯɨɞɢɦɨ ɬɚɤɠɟ ɞɥɹ ɩɪɚɜɢɥɶɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɚɡɨɜɵɯ 

ɫɟɬɟɣ ɢ ɭɫɬɚɧɨɜɨɤ, ɪɚɫɱɟɬɚ ɚɤɤɭɦɭɥɢɪɭɸɳɟɣ ɟɦɤɨɫɬɢ ɞɥɹ ɜɵɪɚɜɧɢɜɚɧɢɹ 

ɫɭɬɨɱɧɨɝɨ ɝɪɚɮɢɤɚ. 

 

2. Ɍɟɯɧɨɥɨɝɢɹ ɜɨɡɜɟɞɟɧɢɹ ɢɧɠɟɧɟɪɧɵɯ ɫɨɨɪɭɠɟɧɢɣ 
 

2.1 ɉɨɞɝɨɬɨɜɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ 
 

ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɝɚɡɨɩɪɨɜɨɞɨɜ ɧɚɱɢɧɚɟɬɫɹ ɩɨɫɥɟ ɩɨɥɭɱɟɧɢɹ ɪɚɡɪɟɲɟɧɢɟ ɧɚ 

ɩɪɚɜɨ ɩɪɨɜɟɞɟɧɢɹ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɩɨɫɟɥɤɚ ɝɨɪɨɞɫɤɨɝɨ ɬɢɩɚ. 

Ɋɚɡɪɟɲɟɧɢɟ ɜɵɞɚɟɬɫɹ ɢɡ ɨɪɝɚɧɢɡɚɰɢɢ ɫ ɭɤɚɡɚɧɢɟɦ ɢɦɟɧɢ ɨɬɜɟɬɫɬɜɟɧɧɨɝɨ ɡɚ 

ɩɪɨɢɡɜɨɞɫɬɜɨ ɪɚɛɨɬ. Ʉɪɨɦɟ ɬɨɝɨ, ɨɪɝɚɧɢɡɚɰɢɹ, ɩɪɨɢɡɜɨɞɹɳɚɹ ɡɟɦɥɹɧɵɟ ɪɚɛɨɬɵ, 

ɩɨɥɭɱɚɟɬ ɩɢɫɶɦɟɧɧɨɟ ɭɜɟɞɨɦɥɟɧɢɟ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ ɨɬ ɜɫɟɯ 

ɨɪɝɚɧɢɡɚɰɢɣ, ɩɪɨɤɥɚɞɵɜɚɸɳɢɯ ɩɨɞɡɟɦɧɵɟ ɤɨɦɦɭɧɢɤɚɰɢɢ. 

Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɞɨɩɭɫɤɚ ɧɟɨɛɯɨɞɢɦɨ ɭɤɚɡɚɬɶ ɫɪɨɤ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, 

ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɛɥɚɝɨɭɫɬɪɨɣɫɬɜɭ ɬɟɪɪɢɬɨɪɢɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɸ 

ɞɨɪɨɠɧɵɯ ɩɨɤɪɵɬɢɣ. 

ɇɚɱɚɥɶɧɵɦ ɷɬɚɩɨɦ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɯ ɪɚɛɨɬ ɹɜɥɹɟɬɫɹ ɪɚɡɦɟɬɤɚ, ɤɨɬɨɪɭɸ 

ɜɵɩɨɥɧɹɟɬ ɩɪɟɞɫɬɚɜɢɬɟɥɶ ɭɱɚɫɬɤɚ ɩɨɞɝɨɬɨɜɤɢ ɩɪɨɢɡɜɨɞɫɬɜɚ. Ɋɚɡɛɢɜɤɭ ɬɪɚɫɫɵ 

ɜɟɞɭɬ ɨɬ ɞɟɣɫɬɜɭɸɳɟɝɨ ɝɚɡɨɩɪɨɜɨɞɚ ɢɥɢ ȽɊɉ, ɨɬ ɤɪɚɫɧɵɯ ɥɢɧɢɣ ɡɚɫɬɪɨɟɤ. 

Ɋɚɡɛɢɜɤɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɡɚɤɪɟɩɥɟɧɢɢ ɧɚ ɦɟɫɬɧɨɫɬɢ ɤɨɧɬɭɪɨɜ ɬɪɚɫɫɵ 

ɞɟɪɟɜɹɧɧɵɦɢ ɤɨɥɶɹɦɢ ɢɥɢ ɦɟɬɚɥɥɢɱɟɫɤɢɦɢ ɲɬɵɪɹɦɢ ɞɥɢɧɨɣ 400-500ɦɦ, 

ɞɢɚɦɟɬɪ 12-15ɦɦ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɬɨɱɤɚɯ ɱɟɪɟɡ 100-150 ɦɟɬɪɨɜ. ȼɫɤɪɵɬɢɟ 

ɢɧɠɟɧɟɪɧɵɯ ɤɨɦɦɭɧɢɤɚɰɢɣ, ɩɟɪɟɫɟɤɚɟɦɵɯ ɬɪɭɛɨɩɪɨɜɨɞɚɦɢ, ɞɨɥɠɧɨ 

ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ ɡɚɢɧɬɟɪɟɫɨɜɚɧɧɵɯ ɨɪɝɚɧɢɡɚɰɢɣ.  
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ɉɪɢ ɷɬɨɦ ɞɨɥɠɧɵ ɩɪɢɧɢɦɚɬɶɫɹ ɦɟɪɵ ɤ ɩɪɟɞɨɯɪɚɧɟɧɢɸ ɜɫɤɪɵɬɵɯ ɤɨɦɦɭɧɢɤɚɰɢɣ 

ɨɬ ɩɨɜɪɟɠɞɟɧɢɣ. Ɂɚ ɫɨɫɬɨɹɧɢɟ ɪɚɡɛɢɜɤɢ ɬɪɚɫɫɵ ɧɟɫɟɬ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ 

ɦɨɧɬɚɠɧɚɹ ɨɪɝɚɧɢɡɚɰɢɹ. 

 

2.2 Ɂɟɦɥɹɧɵɟ ɪɚɛɨɬɵ 
 

Ɂɟɦɥɹɧɵɟ ɪɚɛɨɬɵ ɩɨ ɪɵɬɶɸ ɬɪɚɧɲɟɣ ɢ ɤɨɬɥɨɜɚɧɨɜ ɩɪɨɢɡɜɨɞɹɬɫɹ ɩɨɫɥɟ 

ɪɚɡɛɢɜɤɢ ɬɪɚɫɫɵ ɝɚɡɨɩɪɨɜɨɞɨɜ. Ⱦɨɥɠɧɵ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɵ ɝɪɚɧɢɰɵ ɪɚɡɪɚɛɨɬɤɢ 

ɬɪɚɧɲɟɣ ɢɥɢ ɤɨɬɥɨɜɚɧɨɜ ɫ ɭɫɬɚɧɨɜɤɨɣ ɭɤɚɡɚɬɟɥɟɣ ɨ ɧɚɥɢɱɢɢ ɧɚ ɞɚɧɧɨɦ ɭɱɚɫɬɤɟ 

ɬɪɚɫɫɵ ɩɨɞɡɟɦɧɵɯ ɤɨɦɦɭɧɢɤɚɰɢɣ. 

Ɋɵɬɶɟ ɬɪɚɧɲɟɣ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɨɛɳɟɦ ɩɨɬɨɤɟ ɫ ɞɪɭɝɢɦɢ ɪɚɛɨɬɚɦɢ ɩɨ 

ɭɤɥɚɞɤɟ ɢɥɢ ɩɟɪɟɤɥɚɞɤɟ ɝɚɡɨɩɪɨɜɨɞɚ. 

ɉɪɢɟɦɤɢ ɞɥɹ ɫɜɚɪɤɢ ɧɟɩɨɜɨɪɨɬɧɵɯ ɫɬɵɤɨɜ, ɬɚɤɠɟ ɤɨɬɥɨɜɚɧɵ ɞɥɹ 

ɭɫɬɚɧɨɜɤɢ ɤɨɧɞɟɧɫɚɬɨɫɛɨɪɧɢɤɨɜ ɢ ɞɪɭɝɢɯ ɭɫɬɪɨɣɫɬɜ ɧɚ ɝɚɡɨɩɪɨɜɨɞɟ ɞɨɥɠɧɵ 

ɨɬɪɵɜɚɬɶɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɟɪɟɞ ɜɵɩɨɥɧɟɧɢɟɦ ɷɬɢɯ ɪɚɛɨɬ. 

Ɋɵɬɶɟ ɬɪɚɧɲɟɣ ɩɪɨɢɡɜɨɞɢɬɫɹ ɷɤɫɤɚɜɚɬɨɪɨɦ ɫ ɨɛɪɚɬɧɨɣ ɥɨɩɚɬɨɣ. ɉɨɫɥɟ 

ɪɵɬɶɹ ɬɪɚɧɲɟɣ ɫɥɟɞɭɟɬ ɪɭɱɧɚɹ ɡɚɱɢɫɬɤɚ ɫɬɟɧɨɤ ɢ ɞɧɚ ɬɪɚɧɲɟɣ, ɡɚɬɟɦ ɝɪɭɧɬ 

ɨɬɫɵɩɚɸɬ ɜ ɨɬɜɚɥ ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ. Ʌɢɲɧɢɣ ɝɪɭɧɬ ɜɵɜɨɡɢɬɫɹ. ɑɟɪɟɡ ɤɚɠɞɵɟ 100-

150 ɦɟɬɪɨɜ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɩɟɲɟɯɨɞɧɵɟ ɦɨɫɬɢɤɢ. 

Ɍɪɭɛɵ, ɡɚɩɨɪɧɭɸ ɚɪɦɚɬɭɪɭ ɩɨɫɬɚɜɥɹɸɬ ɫ ɐɁɆ ɢɥɢ ɡɚɜɨɞɨɜ ɫɨɝɥɚɫɧɨ 

ɫɨɫɬɚɜɥɟɧɧɵɯ ɡɚɹɜɨɤ ɩɨ ɫɩɟɰɢɮɢɤɚɰɢɹɦ. Ɍɪɭɛɵ, ɚɪɦɚɬɭɪɚ, ɫɜɚɪɨɱɧɵɟ ɢ 

ɢɡɨɥɹɰɢɨɧɧɵɟ ɦɚɬɟɪɢɚɥɵ, ɩɪɢɦɟɧɹɟɦɵɟ ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɫɢɫɬɟɦ 

ɝɚɡɨɫɧɚɛɠɟɧɢɹ, ɞɨɥɠɧɵ ɢɦɟɬɶ ɫɟɪɬɢɮɢɤɚɬɵ ɡɚɜɨɞɨɜ-ɢɡɝɨɬɨɜɢɬɟɥɟɣ, 

ɩɨɞɬɜɟɪɠɞɚɸɳɢɟ ɫɨɨɬɜɟɬɫɬɜɢɟ ɬɪɟɛɨɜɚɧɢɹɦ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ ɫɬɚɧɞɚɪɬɨɜ ɢɥɢ 

ɬɟɯɧɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ. 

ɉɪɢ ɩɨɝɪɭɡɤɟ, ɩɟɪɟɜɨɡɤɟ ɢ ɜɵɝɪɭɡɤɟ ɬɪɭɛ, ɫɜɚɪɟɧɧɵɯ ɫɟɤɰɢɣ ɝɚɡɨɩɪɨɜɨɞɚ, 

ɮɚɫɨɧɧɵɯ ɱɚɫɬɟɣ, ɦɨɧɬɚɠɧɵɯ ɭɡɥɨɜ ɢ ɡɚɩɨɪɧɨɣ ɚɪɦɚɬɭɪɵ ɞɨɥɠɧɚ ɛɵɬɶ 

ɨɛɟɫɩɟɱɟɧɚ ɢɯ ɫɨɯɪɚɧɧɨɫɬɶ. ɋɛɪɚɫɵɜɚɧɢɟ ɬɪɭɛ, ɫɟɤɰɢɣ, ɮɚɫɨɧɧɵɯ ɱɚɫɬɟɣ, 

ɚɪɦɚɬɭɪɵ ɢ ɦɨɧɬɚɠɧɵɯ ɭɡɥɨɜ ɫ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɡɚɩɪɟɳɚɟɬɫɹ. 
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ɇɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɨɥɠɧɵ ɢɦɟɬɶɫɹ ɬɟɯɧɢɱɟɫɤɢɟ ɩɚɫɩɨɪɬɚ ɡɚɜɨɞɨɜ-

ɢɡɝɨɬɨɜɢɬɟɥɟɣ ɢ, ɤɚɤ ɩɪɚɜɢɥɨ, ɢɧɫɬɪɭɤɰɢɢ ɩɨ ɟɝɨ ɦɨɧɬɚɠɭ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

Ɍɟɯɧɢɱɟɫɤɢɟ ɩɚɫɩɨɪɬɚ ɞɨɥɠɧɵ ɢɦɟɬɶɫɹ ɬɚɤɠɟ ɧɚ ɢɡɨɥɢɪɨɜɚɧɧɵɟ ɬɪɭɛɵ, 

ɤɨɧɞɟɧɫɚɬɨɫɛɨɪɧɢɤɢ, ɝɧɭɬɵɟ ɤɨɥɟɧɚ ɢ ɞɪɭɝɭɸ ɩɪɨɞɭɤɰɢɸ. Ɍɪɭɛɵ ɧɚ ɬɪɚɫɫɭ 

ɩɨɫɬɚɜɥɹɸɬ ɫ ɧɟɢɡɨɥɢɪɨɜɚɧɧɵɦɢ ɤɨɧɰɚɦɢ ɞɥɹ ɫɜɚɪɤɢ ɧɚ ɛɪɨɜɤɭ ɬɪɚɧɲɟɢ. ɂɯ 

ɪɚɫɤɥɚɞɵɜɚɸɬ ɩɨ ɬɪɚɫɫɟ ɩɨ ɫɯɟɦɟ ɉɉɊ. 

ɉɟɪɟɞ ɫɛɨɪɤɨɣ ɩɨɞ ɫɜɚɪɤɨɣ ɫɬɚɥɶɧɵɯ ɬɪɭɛ ɧɟɨɛɯɨɞɢɦɨ:  

1) ɨɱɢɫɬɢɬɶ ɢɯ ɜɧɭɬɪɟɧɧɸɸ ɩɨɥɨɫɬɶ ɨɬ ɜɨɡɦɨɠɧɵɯ ɡɚɫɨɪɟɧɢɣ - (ɝɪɭɧɬɚ, 

ɥɶɞɚ, ɫɧɟɝɚ, ɜɨɞɵ, ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɦɭɫɨɪɚ, ɨɬɞɟɥɶɧɵɯ ɩɪɟɞɦɟɬɨɜ ɢ ɞɪ.); 

2) ɩɪɨɜɟɪɢɬɶ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɪɚɡɦɟɪɵ ɪɚɡɞɟɥɤɢ ɤɪɨɦɨɤ, ɜɵɩɪɚɜɢɬɶ 

ɩɥɚɜɧɵɟ ɜɦɹɬɢɧɵ ɧɚ ɤɨɧɰɚɯ ɬɪɭɛ ɝɥɭɛɢɧɨɣ ɞɨ 3.5% ɧɚɪɭɠɧɨɝɨ ɞɢɚɦɟɬɪɚ ɬɪɭɛɵ; 

3) ɨɱɢɫɬɢɬɶ ɞɨ ɱɢɫɬɨɝɨ ɦɟɬɚɥɥɚ ɤɪɨɦɤɢ ɢ ɩɪɢɥɟɝɚɸɳɢɟ ɤ ɧɢɦ ɜɧɭɬɪɟɧɧɸɸ 

ɢ ɧɚɪɭɠɧɭɸ ɩɨɜɟɪɯɧɨɫɬɢ ɬɪɭɛ. 

 

2.3 Ɇɨɧɬɚɠ ɝɚɡɨɩɪɨɜɨɞɨɜ 
 

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 15-20ɦ ɨɩɭɫɤɚɸɬ ɜ ɬɪɚɧɲɟɸ, ɭɤɥɚɞɵɜɚɹ 

ɩɥɟɬɶ ɩɨ ɨɫɢ. ȼ ɬɪɚɧɲɟɹɯ, ɜ ɦɟɫɬɚɯ ɫɜɚɪɤɢ ɡɜɟɧɶɟɜ ɦɟɠɞɭ ɫɨɛɨɣ, ɨɬɪɵɜɚɸɬ 

ɩɪɢɹɦɤɢ ɞɥɹ ɪɚɛɨɬɵ ɫɜɚɪɳɢɤɨɜ. ɉɪɢ ɦɨɧɬɚɠɟ ɝɚɡɨɩɪɨɜɨɞɚ ɞɨɥɠɟɧ ɛɵɬɶ 

ɩɨɫɬɨɹɧɧɵɣ ɩɨɨɩɟɪɚɰɢɨɧɧɵɣ ɤɨɧɬɪɨɥɶ ɫɨ ɫɬɨɪɨɧɵ ɡɚɤɚɡɱɢɤɚ. ɋɜɚɪɳɢɤɢ ɧɚ 

ɦɨɧɬɚɠɟ ɞɨɥɠɧɵ ɢɦɟɬɶ ɞɨɩɭɫɤ ɢ ɥɢɱɧɨɟ ɤɥɟɣɦɨ. 

ɉɪɨɜɨɞɢɬɫɹ ɝɚɦɦɨɝɪɚɮɢɹ 5% ɩɨɜɨɪɨɬɧɵɯ ɫɬɵɤɨɜ ɢ ɧɟɩɨɜɨɪɨɬɧɵɯ ɫɬɵɤɨɜ. 

ɇɚ ɫɬɵɤɚɯ ȽɊɍ ɩɪɨɢɡɜɨɞɢɬɫɹ 100% ɩɪɨɫɜɟɬɤɚ. 

ɉɨɫɥɟ ɭɤɥɚɞɤɢ ɝɚɡɨɩɪɨɜɨɞɚ ɜ ɬɪɚɧɲɟɸ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɨɜɟɪɟɧɵ: ɩɪɨɟɤɬɧɚɹ 

ɝɥɭɛɢɧɚ, ɭɤɥɨɧ ɢ ɩɪɢɥɟɝɚɧɢɟ ɝɚɡɨɩɪɨɜɨɞɚ ɤɨ ɞɧɭ ɬɪɚɧɲɟɢ ɧɚ ɜɫɟɦ ɟɝɨ 

ɩɪɨɬɹɠɟɧɢɢ; ɫɨɫɬɨɹɧɢɟ ɡɚɳɢɬɧɨɝɨ ɩɨɤɪɵɬɢɹ ɝɚɡɨɩɪɨɜɨɞɚ; ɮɚɤɬɢɱɟɫɤɢɟ 

ɪɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ ɝɚɡɨɩɪɨɜɨɞɨɦ ɢ ɫɬɟɧɤɚɦɢ ɬɪɚɧɲɟɢ, ɩɟɪɟɫɟɤɚɟɦɵɦɢ ɢɦ 

ɫɨɨɪɭɠɟɧɢɹɦɢ ɢ ɢɯ ɫɨɨɬɜɟɬɫɬɜɢɟ ɩɪɨɟɤɬɧɵɦ ɪɚɫɫɬɨɹɧɢɹɦ. 
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ȿɫɥɢ ɩɨɫɥɟ ɭɤɥɚɞɤɢ ɝɚɡɨɩɪɨɜɨɞɚ ɛɭɞɟɬ ɭɫɬɚɧɨɜɥɟɧɨ ɧɚɥɢɱɢɟ ɧɟɩɥɨɬɧɨɝɨ 

ɟɝɨ ɩɪɢɥɟɝɚɧɢɹ ɤɨ ɞɧɭ ɬɪɚɧɲɟɣ ɜ ɨɬɞɟɥɶɧɵɯ ɦɟɫɬɚɯ, ɬɨ ɜ ɷɬɢɯ ɦɟɫɬɚɯ ɞɨɥɠɧɚ 

ɛɵɬɶ ɫɞɟɥɚɧɚ ɩɨɞɫɵɩɤɚ ɝɪɭɧɬɚ ɫ ɟɝɨ ɩɨɫɥɨɣɧɵɦ ɭɩɥɨɬɧɟɧɢɟɦ ɢ ɩɨɞɛɢɜɤɨɣ ɩɚɡɭɯ. 

 

2.4 ɂɫɩɵɬɚɧɢɟ ɝɚɡɨɩɪɨɜɨɞɨɜ 
 

ɉɟɪɟɞ ɢɫɩɵɬɚɧɢɹɦɢ ɧɚ ɩɪɨɱɧɨɫɬɶ ɢ ɝɟɪɦɟɬɢɱɧɨɫɬɶ ɞɥɹ ɨɱɢɫɬɤɢ 

ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɬɪɭɛ ɨɬ ɝɪɹɡɢ, ɜɥɚɝɢ ɩɪɢɦɟɧɹɸɬ ɩɧɟɜɦɚɬɢɱɟɫɤɭɸ 

ɨɱɢɫɬɤɭ. Ɂɚɬɟɦ ɩɪɨɢɡɜɨɞɹɬ ɢɫɩɵɬɚɧɢɟ ɝɚɡɨɩɪɨɜɨɞɚ ɧɚ ɩɪɨɱɧɨɫɬɶ ɞɚɜɥɟɧɢɟɦ 3 

ɤɝɫ/ɫɦ2 ɜ ɬɟɱɟɧɢɟ 1 ɱɚɫɚ, ɡɚɬɟɦ ɞɚɜɥɟɧɢɟ ɫɧɢɠɚɸɬ ɞɨ 1 ɤɝɫ/ɫɦ2 ɢ ɜɵɞɟɪɠɢɜɚɸɬ ɜ 

ɬɟɱɟɧɢɟ ɫɭɬɨɤ – ɢɫɩɵɬɚɧɢɟ ɧɚ ɩɥɨɬɧɨɫɬɶ. ɉɨɞ ɷɬɢɦ ɞɚɜɥɟɧɢɟɦ ɨɫɦɚɬɪɢɜɚɸɬ 

ɫɜɚɪɧɵɟ ɫɬɵɤɢ ɢ ɚɪɦɚɬɭɪɭ, ɭɫɬɪɚɧɹɸɬ ɭɬɟɱɤɢ. ɉɨɫɥɟ ɢɫɩɵɬɚɧɢɹ ɩɪɢɫɬɭɩɚɸɬ ɤ 

ɢɡɨɥɹɰɢɢ ɫɬɵɤɨɜ. 

ɂɡɨɥɹɰɢɹ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɡɚɳɢɳɚɬɶ ɝɚɡɨɩɪɨɜɨɞɵ ɨɬ ɩɨɱɜɟɧɧɨɣ ɤɨɪɪɨɡɢɢ. 

ɉɟɪɟɞ ɢɡɨɥɹɰɢɟɣ ɫɬɵɤɢ ɨɱɢɳɚɸɬ ɞɨ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɛɥɟɫɤɚ. Ƚɨɬɨɜɹɬ ɝɪɭɧɬɨɜɤɭ 

ɢ ɩɨɤɪɵɜɚɸɬ ɬɪɭɛɵ ɪɨɜɧɵɦ ɫɥɨɟɦ. Ɂɚɬɟɦ ɝɨɪɹɱɭɸ ɦɚɫɬɢɤɭ 170-180°ɋ ɧɚɧɨɫɹɬ 

ɫɥɨɟɦ 3 ɦɦ ɧɚ ɬɪɭɛɭ ɢ ɨɛɟɪɬɵɜɚɸɬ ɚɪɦɢɪɭɸɳɟɣ ɥɟɧɬɨɣ, ɧɚɩɪɢɦɟɪ ɛɪɢɡɨɥɨɦ. 

Ɍɨɥɳɢɧɚ ɢɡɨɥɹɰɢɢ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɢɩɭ. ȿɫɥɢ ɬɪɭɛɵ ɢɡɨɥɢɪɨɜɚɧɵ ɥɢɩɤɢɦɢ 

ɩɨɥɢɦɟɪɧɵɦɢ ɥɟɧɬɚɦɢ, ɬɨ ɢ ɫɬɵɤɢ ɢɡɨɥɢɪɭɸɬ ɢɦɢ ɠɟ. 

ɂɫɩɵɬɚɧɢɹ ɧɚ ɩɪɨɱɧɨɫɬɶ ɢ ɩɥɨɬɧɨɫɬɶ ɝɚɡɨɩɪɨɜɨɞɚ ɞɨɥɠɧɵ ɩɪɨɢɡɜɨɞɢɬɶɫɹ 

ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɨɣ ɨɪɝɚɧɢɡɚɰɢɟɣ ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ ɡɚɤɚɡɱɢɤɚ 

ɢ ɩɪɟɞɩɪɢɹɬɢɹ ɝɚɡɨɜɨɝɨ ɯɨɡɹɣɫɬɜɚ, ɨ ɱɟɦ ɞɟɥɚɸɬɫɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɡɚɩɢɫɢ ɜ 

ɫɬɪɨɢɬɟɥɶɧɵɯ ɩɚɫɩɨɪɬɚɯ ɨɛɴɟɤɬɨɜ. 

Ƚɚɡɨɩɪɨɜɨɞɵ ɢ ɝɚɡɨɜɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɩɟɪɟɞ ɫɞɚɱɟɣ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ 

ɢɫɩɵɬɵɜɚɸɬ, ɢɫɩɨɥɶɡɭɹ ɩɪɭɠɢɧɧɵɟ ɢ ɜɨɞɹɧɵɟ V-ɨɛɪɚɡɧɵɟ ɦɚɧɨɦɟɬɪɵ. 

Ƚɚɡɨɩɪɨɜɨɞɵ ɫ ɞɚɜɥɟɧɢɟɦ 0.1 Ɇɉɚ ɢɫɩɵɬɵɜɚɸɬ V-ɨɛɪɚɡɧɵɦɢ ɠɢɞɤɨɫɬɧɵɦɢ 

ɦɚɧɨɦɟɬɪɚɦɢ. ɋɜɵɲɟ 0.1 Ɇɉɚ – ɩɪɭɠɢɧɧɵɦɢ, ɬɢɩɚ ɈȻɆ ɤɥɚɫɫɚ 1.5. ɂɫɩɵɬɚɧɢɹ 

ɩɪɨɢɡɜɨɞɹɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȽɈɋɌ ɒ-29-76 "ɉɪɚɜɢɥɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɩɪɢɟɦɤɟ 

ɪɚɛɨɬ". 
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2.5 Ȼɥɚɝɨɭɫɬɪɨɣɫɬɜɨ ɬɪɚɫɫɵ 
 

ɉɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɢɫɩɵɬɚɧɢɣ ɫɬɵɤɢ ɝɚɡɨɩɪɨɜɨɞɚ ɩɪɢɫɵɩɚɸɬ ɜɪɭɱɧɭɸ ɢ 

ɞɟɥɚɸɬ ɩɪɢɫɵɩɤɭ ɝɚɡɨɩɪɨɜɨɞɚ ɦɹɝɤɢɦ ɝɪɭɧɬɨɦ ɧɚ ɜɵɫɨɬɭ 10 ɫɦ ɨɬ ɜɟɪɯɚ ɬɪɭɛɵ. 

Ɉɫɬɚɥɶɧɚɹ ɡɚɫɵɩɤɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɛɭɥɶɞɨɡɟɪɨɦ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɭɩɥɨɬɧɟɧɢɟɦ 

ɝɪɭɧɬɚ ɬɚɤɬɚɦɢ. ȼɨɫɫɬɚɧɚɜɥɢɜɚɸɬ ɪɚɫɬɢɬɟɥɶɧɵɣ ɫɥɨɣ. 

 

 

2.6. ɋɞɚɱɚ ɨɛɴɟɤɬɚ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ 
 

Ɂɚɤɨɧɱɟɧɧɵɣ ɨɛɴɟɤɬ ɫɞɚɟɬɫɹ ɩɪɢɟɦɨɱɧɨɣ ɤɨɦɢɫɫɢɢ. ȼ ɟɟ ɫɨɫɬɚɜ ɜɯɨɞɹɬ: 

ɡɚɤɚɡɱɢɤ, ɩɪɟɞɫɬɚɜɢɬɟɥɶ ɝɟɧɩɨɞɪɹɞɱɢɤɚ, ɷɤɫɩɥɭɚɬɢɪɭɸɳɟɣ ɨɪɝɚɧɢɡɚɰɢɢ, 

ɩɪɟɞɫɬɚɜɢɬɟɥɶ Ƚɨɫɝɨɪɬɟɯɧɚɞɡɨɪɚ ɊɎ., ɩɪɟɞɫɬɚɜɢɬɟɥɶ ɩɪɨɟɤɬɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ. 

Ƚɟɧɟɪɚɥɶɧɵɣ ɩɨɞɪɹɞɱɢɤ ɧɚ ɨɛɴɟɤɬ ɫɢɫɬɟɦɵ ɝɚɡɨɫɧɚɛɠɟɧɢɹ ɩɪɟɞɫɬɚɜɥɹɟɬ 

ɩɪɢɟɦɨɱɧɨɣ ɤɨɦɢɫɫɢɢ ɜ 1-ɨɦ ɷɤɡɟɦɩɥɹɪɟ ɫɥɟɞ. ɢɫɩɨɥɧɢɬɟɥɶɧɭɸ 

ɞɨɤɭɦɟɧɬɚɰɢɸ: 

- ɤɨɦɩɥɟɤɬ ɪɚɛɨɱɢɯ ɱɟɪɬɟɠɟɣ ɫɨ ɜɫɟɦɢ ɫɨɝɥɚɫɨɜɚɧɢɹɦɢ ɢ ɢɡɦɟɧɟɧɢɹɦɢ; 

- ɫɟɪɬɢɮɢɤɚɬɵ ɡɚɜɨɞɨɜ ɢɡɝɨɬɨɜɢɬɟɥɟɣ ɧɚ ɬɪɭɛɵ, ɮɚɫɨɧɧɵɟ ɱɚɫɬɢ, 

ɫɜɚɪɨɱɧɵɟ ɢ ɢɡɨɥɹɰɢɨɧɧɵɟ ɦɚɬɟɪɢɚɥɵ; 

- ɬɟɯɧɢɱɟɫɤɢɟ ɩɚɫɩɨɪɬɚ ɡɚɜɨɞɨɜ ɢɡɝɨɬɨɜɢɬɟɥɟɣ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɩɨɤɪɵɬɢɟ, 

ɢɡɨɥɢɪɭɸɳɢɟ ɮɥɚɧɰɵ, ɚɪɦɚɬɭɪɭ (ɫɜɵɲɟ 100ɦɦ), ɢɧɫɬɪɭɤɰɢɢ ɡɚɜɨɞɨɜ 

ɢɡɝɨɬɨɜɢɬɟɥɟɣ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɩɪɢɛɨɪɨɜ; 

- ɫɬɪɨɢɬɟɥɶɧɵɣ ɩɚɫɩɨɪɬ ɝɚɡɨɩɪɨɜɨɞɚ ɢ ɩɪɨɬɨɤɨɥɚ ɩɪɨɜɟɪɤɢ ɤɚɱɟɫɬɜɚ 

ɫɜɚɪɧɵɯ ɫɬɵɤɨɜ ɢ ɢɫɩɵɬɚɧɢɹ ɝɚɡɨɩɪɨɜɨɞɨɜ; 

- ɚɤɬ ɪɚɡɛɢɜɤɢ ɢ ɩɟɪɟɞɚɱɢ ɬɪɚɫɫɵ; 

- ɚɤɬɵ ɩɪɢɟɦɤɢ ɭɫɬɚɧɨɜɨɤ, ɫɤɪɵɬɵɯ ɢ ɫɩɟɰɢɚɥɶɧɵɯ ɪɚɛɨɬ; 

- ɠɭɪɧɚɥ ɭɱɟɬɚ ɪɚɛɨɬ. 

ȼɫɹ ɪɚɛɨɬɚ ɩɨ ɦɨɧɬɚɠɭ ɝɚɡɨɩɪɨɜɨɞɚ ɞɨɥɠɧɚ ɜɵɩɨɥɧɹɬɶɫɹ ɜ ɫɬɪɨɝɨɦ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɢɧɫɬɪɭɤɰɢɹɦɢ ɢ ɩɪɚɜɢɥɚɦɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ 

ɝɚɡɨɜɨɦ ɯɨɡɹɣɫɬɜɟ Ƚɨɫɝɨɪɬɟɯɧɚɞɡɨɪɚ ɢ ɋɇɢɉ 02. 04-96 "Ƚɚɡɨɫɧɚɛɠɟɧɢɟ". 
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ɁȺɄɅɘɑȿɇɂȿ 
 

ȼ ɞɚɧɧɨɣ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɟ ɪɚɫɫɦɨɬɪɟɧɚ ɪɚɡɪɚɛɨɬɤɚ ɫɯɟɦɵ 

ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɫɟɬɟɣ ɝɚɡɨɫɧɚɛɠɟɧɢɹ ɩɨɫɟɥɤɚ ɝɨɪɨɞɫɤɨɝɨ ɬɢɩɚ, ɪɚɫɯɨɞ ɝɚɡɚ 

7371,3 ɬɵɫ. ɦ3/ɝɨɞ. 

Ɋɚɫɱɟɬɵ ɜɟɥɢɫɶ ɧɚ ɨɫɧɨɜɚɧɢɢ ɪɚɫɱɟɬɧɵɯ ɝɨɞɨɜɵɯ ɢ ɱɚɫɨɜɵɯ ɪɚɫɯɨɞɨɜ ɝɚɡɚ 

ɧɚ ɛɵɬɨɜɨɟ ɢ ɤɨɦɦɭɧɚɥɶɧɨ-ɛɵɬɨɜɨɟ ɩɨɬɪɟɛɥɟɧɢɟ.  

ȼ ɩɪɨɰɟɫɫɟ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ ɛɵɥɢ ɪɚɫɫɱɢɬɚɧɵ ɨɛɴɟɦɵ ɩɨɬɪɟɛɥɟɧɢɹ 

ɝɚɡɚ; ɪɚɡɪɚɛɨɬɚɧɚ ɞɜɭɯɫɬɭɩɟɧɱɚɬɚɹ ɫɢɫɬɟɦɚ ɝɚɡɨɫɧɚɛɠɟɧɢɹ, ɤɨɬɨɪɚɹ ɜɤɥɸɱɚɟɬ ɜ 

ɫɟɛɹ ɫɟɬɶ ɫɪɟɞɧɟɝɨ ɞɚɜɥɟɧɢɹ ɢ ɬɭɩɢɤɨɜɭɸ ɫɟɬɶ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ; ɩɪɨɢɡɜɟɞɟɧ 

ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɫɟɬɟɣ, ɜɫɟ ɤɨɥɶɰɚ ɭɜɹɡɚɧɵ ɫ ɩɨɝɪɟɲɧɨɫɬɶɸ, ɧɟ 

ɩɪɟɜɵɲɚɸɳɭɸ 0,001%; ɩɨɞɨɛɪɚɧɨ ɨɛɨɪɭɞɨɜɚɧɢɟ ȽɊɉ, ȽɊɍ ɢ ȽɊɋ.  

Ɋɚɫɱɟɬɵ ɜɵɩɨɥɧɟɧɵ ɫ ɫɨɛɥɸɞɟɧɢɟɦ ɧɨɪɦ ɢ ɩɪɚɜɢɥ ɫɨɜɪɟɦɟɧɧɨɝɨ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɭɱɬɟɧɵ ɬɪɟɛɨɜɚɧɢɹ ɷɧɟɪɝɨɫɛɟɪɟɝɚɸɳɢɯ ɦɟɪɨɩɪɢɹɬɢɣ. 

ɉɪɢɧɹɬɢɟ ɢɧɠɟɧɟɪɧɵɯ ɪɟɲɟɧɢɣ ɛɵɥɨ ɨɫɧɨɜɚɧɨ ɧɚ ɜɵɛɨɪɟ ɨɩɬɢɦɚɥɶɧɨɝɨ 

ɜɚɪɢɚɧɬɚ ɨɪɝɚɧɢɡɚɰɢɢ ɫɢɫɬɟɦ ɝɚɡɨɫɧɚɛɠɟɧɢɹ ɩɨɫɟɥɤɚ ɜ ɭɫɥɨɜɢɹɯ 

ɫɭɳɟɫɬɜɭɸɳɢɯ ɬɟɧɞɟɧɰɢɣ ɪɚɡɜɢɬɢɹ ɫɨɜɪɟɦɟɧɧɵɯ ɷɧɟɪɝɨɫɛɟɪɟɝɚɸɳɢɯ 

ɬɟɯɧɨɥɨɝɢɣ. 
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