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ɊȿɎȿɊȺɌ 
 
ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɢ 

ɪɚɫɱɟɬ ɫɢɫɬɟɦ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢ ɜɨɞɨɨɬɜɟɞɟɧɢɹ ɧɚɫɟɥɟɧɧɨɝɨ ɩɭɧɤɬɚ» ɫɨ-
ɫɬɨɢɬ ɢɡ ɩɨɹɫɧɢɬɟɥɶɧɨɣ ɡɚɩɢɫɤɢ 71 ɫɬɪɚɧɢɰ, ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ, ɩɪɟɞɫɬɚɜ-
ɥɟɧɧɨɣ ɧɚ 7 ɥɢɫɬɚɯ. ɉɨɹɫɧɢɬɟɥɶɧɚɹ ɡɚɩɢɫɤɚ ɫɨɞɟɪɠɢɬ 3 ɬɚɛɥɢɰɵ, 6 ɪɢɫɭɧ-
ɤɨɜ ɢ ɫɩɢɫɨɤ ɢɫɩɨɥɶɡɭɟɦɨɣ ɥɢɬɟɪɚɬɭɪɵ ɢɡ 44 ɢɫɬɨɱɧɢɤɨɜ. Ƚɪɚɮɢɱɟɫɤɚɹ 
ɱɚɫɬɶ ɜɵɩɨɥɧɟɧɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ 
ɨɛɟɫɩɟɱɟɧɢɹ AutoCAD, ɩɨɹɫɧɢɬɟɥɶɧɚɹ ɡɚɩɢɫɤɚ ɜɵɩɨɥɧɟɧɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɋɌɈ 2014 ɝɨɞɚ.  

ȼɈȾɈɋɇȺȻɀȿɇɂȿ, ɇȺɋȿɅȿɇɇɕɃ ɉɍɇɄɌ,ɆȿɌɈȾɕ ɈȻȿɋɋɈ-
ɅɂȼȺɇɂə, ɂɈɇɂɌ, ɄȺɌɂɈɇɂɌ, ȼɈȾɈɈɌȼȿȾȿɇɂȿ, ȻɂɈɎɂɅɖɌɊɕ. 

ɐɟɥɶ ɪɚɛɨɬɵ – ɪɟɲɢɬɶ ɩɪɨɛɥɟɦɭ ɨɛɟɫɩɟɱɟɧɢɹ ɤɚɱɟɫɬɜɟɧɧɨɣ ɩɢɬɶɟɜɨɣ 
ɜɨɞɨɣ ɧɚɫɟɥɺɧɧɵɣ ɩɭɧɤɬ, ɮɟɪɦɭ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɫɟɤɬɨɪ, ɚ ɬɚɤɠɟ ɡɚ-
ɩɪɨɟɤɬɢɪɨɜɚɬɶ ɫɢɫɬɟɦɭ ɜɨɞɨɨɬɜɟɞɟɧɢɹ ɞɚɧɧɨɝɨ ɨɛɴɟɤɬɚ. 

Ɂɚɞɚɱɢ ɪɚɛɨɬɵ – ɡɚɩɪɨɟɤɬɢɪɨɜɚɬɶ ɜɨɞɨɡɚɛɨɪ, ɪɚɡɪɚɛɨɬɚɬɶ ɫɯɟɦɭ ɜɨ-
ɞɨɩɨɞɝɨɬɨɜɤɢ ɫ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ɋɚɧɉɢɇ2.1.4.1074-01. ɉɢɬɶɟɜɚɹ ɜɨɞɚ. 
Ƚɢɝɢɟɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɤɚɱɟɫɬɜɭ ɜɨɞɵ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɯ ɫɢɫɬɟɦ 
ɩɢɬɶɟɜɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ. Ɋɚɫɫɱɢɬɚɬɶ ɢ ɡɚɩɪɨɟɤɬɢɪɨɜɚɬɶ ɫɢɫɬɟɦɭ ɜɨɞɨɨɬ-
ɜɟɞɟɧɢɹ ɞɚɧɧɨɝɨ ɧɚɫɟɥɟɧɧɨɝɨ ɩɭɧɤɬɚ.  

ɂɫɯɨɞɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɟɤɬɚ ɩɨɫɥɭɠɢɥɢ: 
 ɝɟɧ. ɩɥɚɧ ɩɨɫɟɥɤɚ; 
 ɋɚɧɉɢɇ 2.1.4.1110-02; 
 ȽɈɋɌ Ɋ 22.6.01-95; 
 ɦɚɬɟɪɢɚɥɵ ɢɧɠɟɧɟɪɧɵɯ ɢɡɵɫɤɚɧɢɣ. 
ȼɨɞɨɫɧɚɛɠɟɧɢɟ ɡɚɫɬɪɨɣɤɢ ɧɚɫɟɥɺɧɧɨɝɨ ɩɭɧɤɬɚ, ɜ ɤɨɬɨɪɨɦ ɪɚɫɩɨɥɨ-

ɠɟɧɵ ɠɢɥɵɟ, ɨɛɳɟɫɬɜɟɧɧɵɟ ɡɞɚɧɢɹ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɫɟɤɬɨɪ ɨɫɭɳɟɫɬɜ-
ɥɹɟɬɫɹ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨ ɢɡ ɩɨɞɡɟɦɧɨɝɨ ɢɫɬɨɱɧɢɤɚ. ɂɫɯɨɞɹ ɢɡ ɚɧɚɥɢɡɚ ɩɪɨɛ 
ɜɨɞɵ, ɛɵɥɚ ɜɵɛɪɚɧɚ ɫɯɟɦɚ ɜɨɞɨɩɨɞɝɨɬɨɜɤɢ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɩɚɪɚɥɥɟɥɶɧɨɝɨ 
ɜɨɞɨɪɨɞɨ – ɧɚɬɪɢɣ – ɤɚɬɢɨɧɢɬɨɜɨɝɨ ɦɟɬɨɞɚ ɭɦɹɝɱɟɧɢɹ ɜɨɞɵ.  

ȼɨɞɨɨɬɜɟɞɟɧɢɹ ɧɚɫɟɥɟɧɧɨɝɨ ɩɭɧɤɬɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨ 
ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɦɟɬɨɞɚ ɨɱɢɫɬɤɢ. 

ɉɪɨɜɟɞɟɧɧɵɣ ɝɥɭɛɨɤɢɣ ɚɧɚɥɢɡ ɨɛɪɚɡɭɸɳɢɯɫɹ ɫɬɨɤɨɜ, ɩɨɡɜɨɥɢɥ ɪɚɡ-
ɪɚɛɨɬɚɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɭɸ ɫɯɟɦɭ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ. ȼ ɫɨɫɬɚɜ ɨɱɢɫɬ-
ɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɜɯɨɞɢɬ: 

ɉɪɢɟɦɧɚɹ ɤɚɦɟɪɚ ɞɥɹ ɝɚɲɟɧɢɹ ɧɚɩɨɪɚ. 
Ɂɞɚɧɢɹ ɪɟɲɟɬɨɤ. 
Ʌɨɬɨɤ ɜɟɧɬɭɪɢ. 
ɉɟɫɤɨɥɨɜɤɢ. 
ɉɟɪɜɢɱɧɵɟ ɪɚɞɢɚɥɶɧɵɟ ɨɬɫɬɨɣɧɢɤɢ.  
ɍɎ ɥɚɦɩɵ. 
Ɂɞɚɧɢɟ ɛɢɨɮɢɥɶɬɪɨɜ. 
ɂɥɨɜɚɹ ɧɚɫɨɫɧɚɹ ɢ ɢɥɨɜɵɟ ɩɥɨɳɚɞɤɢ. 
ȼɬɨɪɢɱɧɵɟ ɨɬɫɬɨɣɧɢɤɢ. 
Ȼɢɨɥɨɝɢɱɟɫɤɢɣ ɩɪɭɞ. 
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ȼɵɩɭɫɤ ɫɬɨɱɧɵɯ ɜɨɞ. 
ɉɪɨɟɤɬɧɨɟ ɪɟɲɟɧɢɟ ɩɨ ɜɨɞɨɩɨɞɝɨɬɨɜɤɟ ɢ ɜɨɞɨɨɬɜɟɞɟɧɢɸ ɩɪɟɞɨɫɬɚɜ-

ɥɟɧɵ ɜ ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ.   
Ɋɟɚɥɢɡɚɰɢɹ ɩɪɨɟɤɬɧɵɯ ɪɟɲɟɧɢɣ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ ɜ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɜ 

ɷɤɨɥɨɝɢɱɟɫɤɨɦ ɚɫɩɟɤɬɟ ɧɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɭɝɪɨɡɵ ɞɥɹ ɡɞɨɪɨɜɶɹ ɢ ɧɟ ɩɪɢɜɟɞɺɬ 
ɤ ɧɟɨɛɪɚɬɢɦɵɦ ɢɡɦɟɧɟɧɢɹɦ ɜ ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɟ. 
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ȼȼȿȾȿɇɂȿ 
 
ɋɪɟɞɢ ɦɧɨɝɢɯ ɨɬɪɚɫɥɟɣ ɫɨɜɪɟɦɟɧɧɨɣ ɬɟɯɧɢɤɢ, ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ ɩɨ-

ɜɵɲɟɧɢɟ ɭɪɨɜɧɹ ɠɢɡɧɢ ɥɸɞɟɣ, ɛɥɚɝɨɭɫɬɪɨɣɫɬɜɚ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ ɢ 
ɪɚɡɜɢɬɢɹ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɜɨɞɨɫɧɚɛɠɟɧɢɟ ɢ ɤɚɧɚɥɢɡɚɰɢɹ ɡɚɧɢɦɚɸɬ ɛɨɥɶ-
ɲɨɟ ɦɟɫɬɨ. 

Ɉɛɟɫɩɟɱɟɧɢɟ ɧɚɫɟɥɟɧɢɹ ɱɢɫɬɨɣ, ɞɨɛɪɨɤɚɱɟɫɬɜɟɧɧɨɣ ɜɨɞɨɣ ɢɦɟɟɬ 
ɛɨɥɶɲɨɟ ɝɢɝɢɟɧɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ, ɬɚɤ ɤɚɤ ɩɪɟɞɨɯɪɚɧɹɟɬ ɥɸɞɟɣ ɨɬ ɪɚɡɥɢɱ-
ɧɵɯ ɷɩɢɞɟɦɢɱɟɫɤɢɯ ɡɚɛɨɥɟɜɚɧɢɣ, ɩɟɪɟɞɚɜɚɟɦɵɯ ɱɟɪɟɡ ɜɨɞɭ. ɉɨɞɚɱɚ ɞɨɫɬɚ-
ɬɨɱɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɜɨɞɵ ɜ ɧɚɫɟɥɟɧɧɵɣ ɩɭɧɤɬ ɩɨɡɜɨɥɹɟɬ ɩɨɞɧɹɬɶ ɨɛɳɢɣ 
ɭɪɨɜɟɧɶ ɟɝɨ ɛɥɚɝɨɭɫɬɪɨɣɫɬɜɚ. ȼɵɩɨɥɧɟɧɢɟ ɷɬɨɣ ɡɚɞɚɱɢ, ɚ ɬɚɤɠɟ ɨɛɟɫɩɟɱɟ-
ɧɢɟ ɜɵɫɨɤɢɯ ɫɚɧɢɬɚɪɧɵɯ ɤɚɱɟɫɬɜ ɩɢɬɶɟɜɨɣ ɜɨɞɵ ɬɪɟɛɭɸɬ ɬɳɚɬɟɥɶɧɨɝɨ ɜɵ-
ɛɨɪɚ ɩɪɢɪɨɞɧɵɯ ɢɫɬɨɱɧɢɤɨɜ, ɢɯ ɡɚɳɢɬɵ ɨɬ ɡɚɝɪɹɡɧɟɧɢɹ ɢ ɧɚɞɥɟɠɚɳɟɣ ɨɱɢ-
ɫɬɤɢ ɜɨɞɵ ɧɚ ɜɨɞɨɩɪɨɜɨɞɧɵɯ ɫɨɨɪɭɠɟɧɢɹɯ. 

ɋɢɫɬɟɦɚ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬ ɬɚɤɢɟ ɡɚɞɚɱɢ, ɤɚɤ ɩɨɥɭɱɟɧɢɟ 
ɜɨɞɵ ɢɡ ɩɪɢɪɨɞɧɵɯ ɢɫɬɨɱɧɢɤɨɜ, ɟɟ ɨɱɢɫɬɤɭ, ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɟ ɢ ɩɨɞɚɱɭ 
ɩɨɬɪɟɛɢɬɟɥɹɦ. 
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1 ȼɨɞɨɡɚɛɨɪ ɩɨɞɡɟɦɧɵɯ ɜɨɞ 
 
ɉɪɢ ɜɵɛɨɪɟ ɜɨɞɨɡɚɛɨɪɚ ɞɨɥɠɧɨ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɨ ɪɟɲɟɧɢɟ ɫɥɟɞɭɸ-

ɳɢɯ ɡɚɞɚɱ: 
 ɞɨɛɵɜɚɧɢɟ ɢɡ ɜɟɪɯɧɟɝɨ ɩɥɚɫɬɚ ɬɪɟɛɭɟɦɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɜɨɞɵ; 
 ɩɨɫɬɨɹɧɫɬɜɨ ɢ ɧɚɞɟɠɧɨɫɬɶ ɞɟɣɫɬɜɢɹ ɤɚɩɬɚɠɚ; 
 ɩɪɟɞɨɯɪɚɧɟɧɢɟ ɜɨɞɵ ɨɬ ɜɨɡɦɨɠɧɨɝɨ ɭɯɭɞɲɟɧɢɹ ɟɟ ɤɚɱɟɫɬɜɚ ɩɪɢ 

ɩɟɪɟɯɨɞɟ ɢɡ ɜɨɞɨɧɨɫɧɨɝɨ ɩɥɚɫɬɚ ɜ ɜɨɞɨɡɚɛɨɪɧɨɟ ɫɨɨɪɭɠɟɧɢɟ. 
ȼɵɛɨɪ ɬɢɩɚ ɫɨɨɪɭɠɟɧɢɣ ɢ ɫɯɟɦɚ ɢɯ ɪɚɡɦɟɳɟɧɢɹ ɡɚɜɢɫɢɬ ɨɬ ɝɥɭɛɢɧɵ 

ɡɚɥɟɝɚɧɢɹ ɜɨɞɨɧɨɫɧɨɝɨ ɩɥɚɫɬɚ, ɟɝɨ ɦɨɳɧɨɫɬɢ ɢ ɜɨɞɨɨɛɢɥɶɧɨɫɬɢ, ɭɫɥɨɜɢɣ 
ɡɚɥɟɝɚɧɢɹ, ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɢ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ. ɋɤɜɚɠɢɧɵ – ɧɚɢɛɨ-
ɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɣ ɬɢɩ ɜɨɞɨɡɚɛɨɪɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɢɡ ɩɨɞɡɟɦɧɵɯ ɢɫ-
ɬɨɱɧɢɤɨɜ.  

ɒɢɪɨɤɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɨɞɡɟɦɧɵɯ ɜɨɞ ɦɨɠɧɨ ɨɛɴɹɫɧɢɬɶ ɬɟɦ, ɱɬɨ 
ɩɪɢ ɢɯ ɡɚɛɨɪɟ ɨɛɵɱɧɨ ɧɟ ɧɭɠɧɵ ɫɥɨɠɧɵɟ ɢ ɞɨɪɨɝɨɫɬɨɹɳɢɟ ɫɨɨɪɭɠɟɧɢɹ ɩɨ 
ɨɱɢɫɬɤɟ ɜɨɞɵ. 

 
1.1 Ƚɢɞɪɨɝɟɨɥɨɝɢɱɟɫɤɚя ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɜɨɞɨɡɚɛɨɪɚ 
 
ɂɫɬɨɱɧɢɤ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɝɪɚɧɢɰ ɧɚɫɟɥɟɧɧɨɝɨ ɩɭɧɤɬɚ 

ɧɚɯɨɞɢɬɫɹ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 60 ɦ. 
ɉɪɨɟɤɬɨɦ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɛɭɪɟɧɢɟ ɱɟɬɵɪɟɯ ɫɤɜɚɠɢɧ (ɬɪɟɯ ɪɚɛɨ-

ɱɢɯ ɢ ɨɞɧɨɣ ɪɟɡɟɪɜɧɨɣ). 
ɋɩɨɫɨɛ ɛɭɪɟɧɢɹ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɜɨɞɨɡɚɛɨɪɧɵɯ ɫɤɜɚɠɢɧ ɜɵɛɢ-

ɪɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɨɛɳɢɯ ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɢ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɭɱɚɫɬɤɚ 
ɪɚɡɦɟɳɟɧɢɹ ɜɨɞɨɡɚɛɨɪɚ, ɝɥɭɛɢɧɵ ɫɤɜɚɠɢɧɵ, ɧɟɨɛɯɨɞɢɦɨɝɨ ɞɢɚɦɟɬɪɚ 
ɫɤɜɚɠɢɧɵ ɢ ɧɚɢɛɨɥɶɲɟɣ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɫɩɨɫɨ-
ɛɚ ɛɭɪɟɧɢɹ ɜ ɤɨɧɤɪɟɬɧɵɯ ɭɫɥɨɜɢɹɯ. 

ɋɩɨɫɨɛ ɛɭɪɟɧɢɹ ɫɤɜɚɠɢɧ – ɪɨɬɨɪɧɵɣ. 
Ɋɨɬɨɪɧɨɟ ɛɭɪɟɧɢɟ ɫɤɜɚɠɢɧɵ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɦɟɧɹɬɶ ɩɪɢ ɫɥɟɞɭɸ-

ɳɢɯ ɭɫɥɨɜɢɹɯ: 
 ɩɪɢ ɛɭɪɟɧɢɢ ɫɤɜɚɠɢɧ ɜ ɪɚɣɨɧɚɯ ɫ ɯɨɪɨɲɨ ɢɡɭɱɟɧɧɵɦɢ ɝɟɨɥɨ-

ɝɢɱɟɫɤɢɦɢ ɢ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɦɢ ɭɫɥɨɜɢɹɦɢ; 
 ɩɪɢ ɧɚɥɢɱɢɢ ɧɚɩɨɪɧɵɯ ɜɨɞɨɧɨɫɧɵɯ ɝɨɪɢɡɨɧɬɨɜ ɜ ɝɟɨɥɨɝɢɱɟ-

ɫɤɨɦ ɪɚɡɪɟɡɟ; 
 ɩɪɢ ɜɨɡɦɨɠɧɨɫɬɢ ɜɵɩɨɥɧɟɧɢɹ ɫɤɜɚɠɢɧɧɨɝɨ ɤɚɪɨɬɚɠɚ; 
 ɩɪɢ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɨɜɟɞɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɣ ɪɚɡɝɥɢɧɢɡɚɰɢɢ ɢ 

ɨɫɜɨɟɧɢɹ ɜɨɞɨɧɨɫɧɨɝɨ ɝɨɪɢɡɨɧɬɚ ɢɥɢ ɩɪɨɯɨɞɤɟ ɜɨɞɨɧɨɫɧɨɝɨ ɝɨɪɢɡɨɧɬɚ ɫ 
ɩɪɨɦɵɜɤɨɣ ɱɢɫɬɨɣ ɜɨɞɨɣ ɢɥɢ ɛɟɡɝɥɢɧɢɫɬɵɦɢ ɛɭɪɨɜɵɦɢ ɪɚɫɬɜɨɪɚɦɢ; 

 ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɛɭɪɟɧɢɹ ɝɥɭɛɨɤɢɯ ɫɤɜɚɠɢɧ (ɛɨɥɟɟ 100-150 
ɦ); 

 ɩɪɢ ɜɨɡɦɨɠɧɨɫɬɢ ɨɪɝɚɧɢɡɚɰɢɢ ɛɟɫɩɪɟɪɵɜɧɨɝɨ ɢ ɧɟɞɨɪɨɝɨɝɨ 
ɫɧɚɛɠɟɧɢɹ ɛɭɪɨɜɨɣ ɭɫɬɚɧɨɜɤɢ ɜɨɞɨɣ ɢ ɝɥɢɧɨɣ. 

ɉɪɨɟɤɬɧɚɹ ɝɥɭɛɢɧɚ ɫɤɜɚɠɢɧ – 236 ɦ. 
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ɂɫɯɨɞɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɟɤɬɚ ɩɨɫɥɭɠɢɥɢ: 
 ɝɟɧɟɪɚɥɶɧɵɣ ɩɥɚɧ ɧɚɫɟɥɟɧɧɨ ɝɨ ɩɭɧɤɬɚ; 
 ɋɚɧɉɢɇ 2.1.4.1110-02; 
 ȽɈɋɌ Ɋ 22.6.01-95; 
 ɦɚɬɟɪɢɚɥɵ ɢɧɠɟɧɟɪɧɵɯ ɢɡɵɫɤɚɧɢɣ. 
Ƚɟɨɥɨɝɨ-ɬɟɯɧɢɱɟɫɤɢɣ ɪɚɡɪɟɡ ɫɤɜɚɠɢɧɵ. 
ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɜɨɞɨɡɚɛɨɪɧɨɝɨ ɫɨɨɪɭɠɟɧɢɹ (ɫɤɜɚɠɢɧɚ) ɧɚɱɢɧɚɟɬɫɹ ɫ 

ɢɡɭɱɟɧɢɹ ɝɟɨɥɨɝɨ-ɬɟɯɧɢɱɟɫɤɨɝɨ ɪɚɡɪɟɡɚ. Ʌɢɬɨɥɨɝɢɱɟɫɤɢɣ ɪɚɡɪɟɡ ɨɬɪɚɠɚɟɬ 
ɫɬɚɜ ɩɨɪɨɞ. ɇɚ ɝɟɨɥɨɝɢɱɟɫɤɨɦ ɪɚɡɪɟɡɟ ɭɤɚɡɵɜɚɟɬɫɹ ɦɨɳɧɨɫɬɶ, ɭɫɥɨɜɢɹ ɡɚ-
ɥɟɝɚɧɢɹ ɩɨɪɨɞ, ɝɢɞɪɨɝɟɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ. Ʉɚɠɞɚɹ ɩɨɪɨɞɚ ɢɦɟɟɬ ɭɫɥɨɜ-
ɧɵɟ ɨɛɨɡɧɚɱɟɧɢɹ. ɉɪɨɟɤɬɢɪɭɟɦɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɫɤɜɚɠɢɧɵ ɢ ɮɢɥɶɬɪɵ ɨɫɭ-
ɳɟɫɬɜɥɹɸɬ ɫ ɭɤɚɡɚɧɢɟɦ ɧɚɱɚɥɶɧɨɝɨ ɢ ɤɨɧɟɱɧɨɝɨ ɞɢɚɦɟɬɪɨɜ ɢ ɝɥɭɛɢɧɵ 
ɫɩɭɫɤɚ ɨɛɫɚɞɧɵɯ ɬɪɭɛ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɧɚɦɟɱɟɧɧɨɦɭ ɫɩɨɫɨɛɭ ɛɭɪɟɧɢɹ. 

Ʉɨɧɫɬɪɭɤɰɢɹ ɜɨɞɨɡɚɛɨɪɧɨɣ ɫɤɜɚɠɢɧɵ ɡɚɜɢɫɢɬ ɨɬ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ 
ɭɫɥɨɜɢɣ, ɫɩɨɫɨɛɚ ɛɭɪɟɧɢɹ, ɬɪɟɛɨɜɚɧɢɣ ɫɚɧɢɬɚɪɧɨɣ ɡɚɳɢɬɵ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 
(ɪɢɫ.1). 



8 

 
Ɋɢɫɭɧɨɤ 1 – Ƚɟɨɥɨɝɨ-ɬɟɯɧɢɱɟɫɤɢɣ ɪɚɡɪɟɡ ɫɤɜɚɠɢɧɵ 
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ɉɨɜɟɪɯɧɨɫɬɶ ɬɟɪɪɢɬɨɪɢɢ ɩɥɨɳɚɞɤɢ ɜɨɞɨɪɚɡɛɨɪɧɵɯ ɫɤɜɚɠɢɧ ɪɨɜɧɚɹ. 
Ⱥɛɫɨɥɸɬɧɵɟ ɨɬɦɟɬɤɢ ɩɨɜɟɪɯɧɨɫɬɢ ɫɨɫɬɚɜɥɹɸɬ 42 ɦ. 
 

1.2 ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɜɨɞɨɧɨɫɧɵɯ ɩɥɚɫɬɨɜ 
 
Ɉɫɧɨɜɧɵɟ ɩɨɤɚɡɚɬɟɥɢ, ɨɩɪɟɞɟɥɹɸɳɢɟ ɜɨɞɨɧɨɫɧɨɫɬɶ ɩɚɪɨɞ – ɷɬɨ ɝɪɚ-

ɧɭɥɨɦɟɬɪɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɢ ɩɨɪɢɫɬɨɫɬɶ, ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɨɫɬɶ ɢ ɜɨɞɨɨɬɞɚ-
ɱɚ, ɚ ɬɚɤ ɠɟ ɦɨɳɧɨɫɬɶ ɩɥɚɫɬɚ ɢ ɭɤɥɨɧ ɩɨɬɨɤɚ ɩɨɞɡɟɦɧɵɯ ɜɨɞ (ɬɚɛɥ. 1). 

 
Ɍɚɛɥɢɰɚ 1 – Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɡɚɥɟɝɚɸɳɢɯ ɩɨɪɨɞ 

Ƚɟɨɥɨɝɢɱɟɫɤɢɣ ɪɚɡɪɟɡ 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ 

ɩɚɪɨɞɵ 
Ɇɨɳɧɨɫɬɶ ɫɥɨɹ, ɦ 

ɋɭɝɥɢɧɨɤ Ȼɭɪɵɣ ɩɨɥɭɬɜɟɪɞɵɣ 5,5 
ɉɟɫɱɚɧɢɤ, ɚɥɟɜɪɨɥɢɬ ɋɟɪɵɣ, ɤɪɟɩɤɢɣ, ɫ ɩɪɨ-

ɫɥɨɣɤɚɦɢ ɚɥɟɜɪɨɥɢɬɚ ɢ ɭɝ-
ɥɹ, ɦɟɥɤɨɡɟɪɧɢɫɬɵɣ 

4,2 
ɉɟɫɱɚɧɢɤ 20,3 

Ⱥɪɝɢɥɥɢɬ ɋɟɪɵɣ, ɤɪɟɩɤɢɣ 3,5 
ɉɟɫɱɚɧɢɤ ɋɟɪɵɣ, ɤɪɟɩɤɢɣ, ɦɟɥɤɨ-

ɡɟɪɧɢɫɬɵɣ, ɨɤɜɚɪɰɨɜɚɧ-
ɧɵɣ, ɫ ɩɪɨɫɥɨɣɤɚɦɢ ɭɝɥɹ, 
ɚɥɟɜɪɨɥɢɬɚ, ɚɪɝɢɥɥɢɬɚ 

38,5 

Ⱥɪɝɢɥɥɢɬ ɋɟɪɵɣ, ɤɪɟɩɤɢɣ 12,2 
ɉɟɫɱɚɧɢɤ ɋɟɪɵɣ, ɤɪɟɩɤɢɣ, ɬɨɧɤɨɡɟɪ-

ɧɢɫɬɵɣ, ɫɥɚɛɨɬɪɟɳɢɧɨɜɚ-
ɬɵɣ, ɫ ɩɪɨɫɥɨɹɦɢ ɚɥɟɜɪɨ-
ɥɢɬɨɜ,  ɚɪɝɢɥɥɢɬɨɜ, ɭɝɥɟɣ, 
ɦɟɫɬɚɦɢ ɨɤɜɚɪɰɨɜɚɧɧɵɣ  

91,8 

ɉɟɫɱɚɧɢɤ ɋɟɪɨ-ɛɟɥɵɣ, ɤɪɟɩɤɢɣ, ɬɨɧ-
ɤɨɡɟɪɧɢɫɬɵɣ, ɨɤɜɚɪɰɨɜɚɧ-
ɧɵɣ, ɫ ɩɪɨɫɥɨɹɦɢ ɚɥɟɜɪɨ-
ɥɢɬɚ 

54,2 

Ⱥɪɝɢɥɥɢɬ ɋɟɪɵɣ, ɤɪɟɩɤɢɣ, ɬɪɟɳɨɜɚ-
ɬɵɣ 

5,8 

 
ɉɪɨɟɤɬɧɵɣ ɞɟɛɢɬ ɫɤɜɚɠɢɧ ɞɨɫɬɢɝɚɟɬ 1560 ɦ3/ɫɭɬ. 
 
1.3 Ɉɰɟɧɤɚ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɩɚɫɨɜ ɜɨɞɵ 
 
ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɩɚɫɵ ɩɨɞɡɟɦɧɵɯ ɜɨɞ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɬɟɩɟɧɢ 

ɪɚɡɜɟɞɚɧɧɨɫɬɢ ɦɟɫɬɨɪɨɠɞɟɧɢɣ, ɢɡɭɱɟɧɧɨɫɬɢ ɤɚɱɟɫɬɜɚ ɜɨɞ ɢ ɭɫɥɨɜɢɣ ɷɤɫ-
ɩɥɭɚɬɚɰɢɢ ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ ɧɚ 4 ɤɚɬɟɝɨɪɢɢ – Ⱥ, ȼ, ɋ1 ɢɋ2. 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɩɚɫɵ ɩɨɞɡɟɦɧɵɯ ɜɨɞ ɤɚɬɟɝɨɪɢɢ Ⱥ ɨɩɪɟɞɟɥɹɸɬɫɹ 
ɩɨ ɞɚɧɧɵɦ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɨɩɵɬɧɨ-ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɢɥɢ ɨɩɵɬɧɵɯ ɨɬɤɚɱɟɤ 
ɩɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɧɚɦɟɱɟɧɧɨɣ ɫɯɟɦɟ ɪɚɫɩɨɥɨɠɟɧɢɹ ɤɚɩɬɚɠɧɵɯ ɫɨɨɪɭɠɟ-
ɧɢɣ. 

Ʉ ɤɚɬɟɝɨɪɢɢ ȼ ɨɬɧɨɫɹɬɫɹ ɡɚɩɚɫɵ, ɪɚɡɜɟɞɚɧɧɵɟ ɢ ɢɡɭɱɟɧɧɵɟ ɫ ɞɟɬɚɥɶ-
ɧɨɫɬɶɸ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɣ ɜɵɹɫɧɟɧɢɟ ɨɫɧɨɜɧɵɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɭɫɥɨɜɢɣ ɡɚ-
ɥɟɝɚɧɢɹ, ɫɬɪɨɟɧɢɹ ɢ ɩɢɬɚɧɢɹ ɜɨɞɨɧɨɫɧɵɯ ɝɨɪɢɡɨɧɬɨɜ, ɭɫɬɚɧɨɜɥɟɧɢɟ ɫɜɹɡɢ 
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ɩɨɞɡɟɦɧɵɯ ɜɨɞ (ɡɚɩɚɫɵ ɤɨɬɨɪɵɯ ɨɰɟɧɢɜɚɸɬɫɹ) ɫ ɞɪɭɝɢɦɢ ɜɨɞɨɧɨɫɧɵɦɢ ɝɨ-
ɪɢɡɨɧɬɚɦɢ ɢ ɫ ɩɨɜɟɪɯɧɨɫɬɧɵɦɢ ɜɨɞɚɦɢ, ɨɩɪɟɞɟɥɟɧɢɟ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨɝɨ 
ɤɨɥɢɱɟɫɬɜɚ ɟɫɬɟɫɬɜɟɧɧɵɯ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɤɚɤ ɜɨɡɦɨɠɧɵɯ ɢɫɬɨɱɧɢɤɨɜ 
ɜɨɫɩɨɥɧɟɧɢɹ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɩɚɫɨɜ ɩɨɞɡɟɦɧɵɯ ɜɨɞ. Ʉɚɱɟɫɬɜɨ ɩɨɞɡɟɦ-
ɧɵɯ ɜɨɞ ɞɨɥɠɧɨ ɛɵɬɶ ɢɡɭɱɟɧɵ ɫ ɬɚɤɨɣ ɠɟ ɞɟɬɚɥɶɧɨɫɬɶɸ, ɤɚɤ ɢ ɞɥɹ ɡɚɩɚɫɨɜ 
ɤɚɬɟɝɨɪɢɢ Ⱥ. ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɩɚɫɵ ɤɚɬɟɝɨɪɢɢ B ɨɩɪɟɞɟɥɹɸɬ ɜ ɩɪɟɞɟ-
ɥɚɯ ɞɟɬɚɥɶɧɨ ɢɡɭɱɟɧɧɨɝɨ ɭɱɚɫɬɤɚ ɩɨ ɞɚɧɧɵɦ ɨɩɵɬɧɵɯ ɨɬɤɚɱɟɤ ɢɥɢ ɩɨ ɪɚɫ-
ɱɺɬɧɨɣ ɷɤɫɬɪɚɩɨɥɹɰɢɢ ɩɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɧɚɦɟɱɟɧɧɨɣ ɫɯɟɦɟ ɜɨɞɨɡɚɛɨɪɚ. 

Ɂɚɩɚɫɵ ɤɚɬɟɝɨɪɢɢ ɋ1 ɢɡɭɱɚɸɬɫɹ ɫ ɞɟɬɚɥɶɧɨɫɬɶɸ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɣ 
ɜɵɹɫɧɟɧɢɟ ɜ ɨɛɳɢɯ ɱɟɪɬɚɯ ɫɬɪɨɟɧɢɹ, ɭɫɥɨɜɢɣ ɡɚɥɟɝɚɧɢɹ ɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ 
ɜɨɞɨɧɨɫɧɵɯ ɝɨɪɢɡɨɧɬɨɜ. Ʉɚɱɟɫɬɜɨ ɩɨɞɡɟɦɧɵɯ ɜɨɞ ɢɡɭɱɚɟɬɫɹ ɜ ɬɨɣ ɦɟɪɟ, 
ɱɬɨɛɵ ɦɨɠɧɨ ɛɵɥɨ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɪɟɲɢɬɶ ɜɨɩɪɨɫ ɨ ɜɨɡɦɨɠɧɨɫɬɢ ɢɯ ɢɫ-
ɩɨɥɶɡɨɜɚɧɢɹ ɩɨ ɡɚɞɚɧɧɨɦɭ ɧɚɡɧɚɱɟɧɢɸ. Ɂɚɩɚɫɵ ɨɰɟɧɢɜɚɸɬɫɹ ɩɨ ɞɚɧɧɵɦ 
ɩɪɨɛɧɵɯ ɨɬɤɚɱɟɤ ɢɡ ɟɞɢɧɢɱɧɵɯ ɫɤɜɚɠɢɧ, ɚ ɬɚɤɠɟ ɩɨ ɚɧɚɥɨɝɢɢ ɫɨ ɫɯɨɞɧɵɦɢ 
ɪɚɣɨɧɚɦɢ. 

Ʉ ɤɚɬɟɝɨɪɢɢ ɋ2 ɨɬɧɨɫɹɬɫɹ ɡɚɩɚɫɵ, ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɧɚ ɨɫɧɨɜɚɧɢɢ ɨɛ-
ɳɢɯ ɝɟɨɥɨɝɨ-ɝɢɞɪɨɝɟɨɥɨɝɢɱɟɫɤɢɯ ɞɚɧɧɵɯ, ɩɨɞɬɜɟɪɠɞɟɧɧɵɯ ɨɩɪɨɛɨɜɚɧɢɟɦ 
ɜɨɞɨɧɨɫɧɨɝɨ ɝɨɪɢɡɨɧɬɚ ɜ ɨɬɞɟɥɶɧɵɯ ɬɨɱɤɚɯ, ɢɥɢ ɩɨ ɚɧɚɥɨɝɢɢ. Ʉɚɱɟɫɬɜɨ 
ɩɨɞɡɟɦɧɵɯ ɜɨɞ ɬɚɤɠɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɩɪɨɛɚɦ, ɜɡɹɬɵɦ ɜ ɨɬɞɟɥɶɧɵɯ ɬɨɱɤɚɯ 
ɜɨɞɨɧɨɫɧɨɝɨ ɝɨɪɢɡɨɧɬɚ, ɢɥɢ ɩɨ ɚɧɚɥɨɝɢɢ. ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɩɚɫɵ ɤɚɬɟ-
ɝɨɪɢɢ ɋ2 ɨɰɟɧɢɜɚɸɬɫɹ ɜ ɩɪɟɞɟɥɚɯ ɜɨɞɨɧɨɫɧɵɯ ɤɨɦɩɥɟɤɫɨɜ. 

ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢɫɬɨɱɧɢɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɷɤɫɩɥɭɚ-
ɬɚɰɢɨɧɧɵɦɢ ɡɚɩɚɫɚɦɢ ɫɚɦɨɝɨ ɢɫɬɨɱɧɢɤɚ ɢ ɪɚɫɱɟɬɧɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨ-
ɫɬɶɸ ɜɨɞɨɡɚɛɨɪɚ. 

Ɋɚɫɱɟɬɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɜɨɞɨɡɚɛɨɪɚ ɩɪɢ ɟɝɨ ɪɚɜɧɨɦɟɪɧɨɣ ɪɚ-
ɛɨɬɟ, ɦ3/ɫɭɬ: 

 

ɫɭɬɪɫɭɬ QQ . ,                                                                                         (1) 

 
ɝɞɟ   – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 
ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ; 

ɫɭɬQ  – ɩɨɥɟɡɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɜɨɞɨɡɚɛɨɪɚ, ɦ3/ɫɭɬ. 
 

1560120003,1. ɪɫɭɬQ  ɦ3/ɫɭɬ. 
 
ɉɨɥɟɡɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɜɨɞɨɡɚɛɨɪɚ, ɦ3/ɱ: 
 

24
.

.

ɪɫɭɬ
ɪɱ

Q
Q  ,                                                                                             (2) 

 

65
24

1560
. ɪɱQ  ɦ3/ɱ. 
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Ɉɛɴɟɦ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɩɚɫɨɜ ɩɨɞɡɟɦɧɵɯ ɜɨɞ ɜ ɨɛɳɟɦ ɜɢɞɟ ɨɩ-
ɪɟɞɟɥɹɟɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ: 

 

ɞɢɧɫɬɷ QQQ                                                                                            (3) 
 

ɝɞɟ ɫɬQ  – ɫɬɚɬɢɱɟɫɤɢɟ ɡɚɩɚɫɵ ɩɨɞɡɟɦɧɵɯ ɜɨɞ; 
ɞɢɧQ  – ɞɢɧɚɦɢɱɟɫɤɢɟ ɡɚɩɚɫɵ ɩɨɞɡɟɦɧɵɯ ɜɨɞ. 

ɋɬɚɬɢɱɟɫɤɢɟ ɡɚɩɚɫɵ ɜɤɥɸɱɚɸɬ ɨɛɴɟɦ ɜɨɞɵ ɜ ɩɨɪɚɯ ɢ ɬɪɟɳɢɧɚɯ ɜɨɞɨ-
ɧɨɫɧɨɝɨ ɩɥɚɫɬɚ: 

 
VQɫɬ   ,                                                                                               (4) 

 
ɝɞɟ V  – ɨɛɴɟɦ ɜɨɞɨɧɨɫɧɨɣ ɩɨɪɨɞɵ, ɦ3; 

  – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɞɨɨɬɞɚɱɢ (ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ). 
 

62,15801311,105342415,0 ɫɬQ  ɦ3. 
 
Ⱦɢɧɚɦɢɱɟɫɤɢɟ ɡɚɩɚɫɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɨɛɴɟɦ ɩɨɞɡɟɦɧɵɯ ɜɨɞ, ɯɚ-

ɪɚɤɬɟɪɢɡɭɸɳɢɣ ɟɫɬɟɫɬɜɟɧɧɭɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɜɨɞɨɧɨɫɧɵɯ ɝɨɪɢɡɨɧɬɨɜ 
ɜ ɬɨɦ ɪɚɡɦɟɪɟ, ɜ ɤɨɬɨɪɨɦ ɡɚɛɨɪ ɜɨɞɵ ɢɡ ɧɢɯ ɤɨɦɩɟɧɫɢɪɭɟɬɫɹ ɩɨɫɬɭɩɥɟɧɢɟɦ 
ɜ ɧɢɯ ɜɨɞɵ ɢɡ ɨɛɥɚɫɬɟɣ ɩɢɬɚɧɢɹ: 

 
iKmbQɞɢɧ  ,                                                                                      (5) 

 
ɝɞɟ b  – ɲɢɪɢɧɚ ɩɨɬɨɤɚ ɩɨɞɡɟɦɧɵɯ ɜɨɞ, ɦ; 

m  – ɦɨɳɧɨɫɬɶ ɜɨɞɨɧɨɫɧɨɝɨ ɩɥɚɫɬɚ; 
K  – ɤɨɷɮɮɢɰɢɟɧɬ ɮɢɥɶɬɪɚɰɢɢ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɩɨɪɨɞ ɜɨɞɨɧɨɫɧɨɝɨ 

ɩɥɚɫɬɚ, ɦ/ɫɭɬ; 
i  – ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɭɤɥɨɧ. 
 

64,9513431602,01,075,10146,467490499 ɞɢɧQ  ɦ3. 
 

26,9529233064,9513431662,158013 ɷQ  ɦ3. 
 
ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢɫɬɨɱɧɢɤɚ ɜɨɞɨɫɧɚɛɠɟɧɢɹ: 
 

ɪɫɭɬ

ɷ

Q

Q
t

.365 
 ,                                                                                          (6) 

 

170
1560365

26,95292330



t  ɥɟɬ. 
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Ʉ ɤɨɧɫɬɪɭɤɬɢɜɧɵɦ ɷɥɟɦɟɧɬɚɦ ɫɤɜɚɠɢɧɵ ɨɬɧɨɫɹɬɫɹ: ɨɝɨɥɨɜɨɤ, ɤɨɧ-
ɞɭɤɬɨɪ, ɬɟɯɧɢɱɟɫɤɚɹ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɚɹ ɤɨɥɨɧɧɵ ɬɪɭɛ, ɰɟɦɟɧɬɧɚɹ ɡɚɳɢɬɚ 
(ɡɚɬɪɭɛɧɚɹ, ɩɨɞɛɚɲɦɚɱɧɚɹ), ɨɬɫɬɨɣɧɢɤ, ɮɢɥɶɬɪ, ɧɚɞɮɢɥɶɬɪɨɜɚɹ ɤɨɥɨɧɧɚ ɢ 
ɫɚɥɶɧɢɤ.  

Ʉɨɧɞɭɤɬɨɪ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɟɪɟɤɪɵɬɢɹ ɧɟɢɫɩɨɥɶɡɭɟɦɵɯ ɜɨɞɨɧɨɫ-
ɧɵɯ ɝɨɪɢɡɨɧɬɨɜ, ɨɛɟɫɩɟɱɟɧɢɹ ɜɟɪɬɢɤɚɥɶɧɨɫɬɢ ɫɤɜɚɠɢɧɵ. ɉɪɨɫɬɪɚɧɫɬɜɨ 
ɦɟɠɭ ɤɨɧɞɭɤɬɨɪɨɦ ɢ ɫɥɟɞɭɸɳɟɣ ɤɨɥɨɧɧɨɣ ɨɛɫɚɞɧɵɯ ɬɪɭɛ ɰɟɦɟɧɬɢɪɭɸɬ 
ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɝɪɭɧɬɨɜɵɟ ɜɨɞɵ, ɫɨɛɢɪɚɸɳɢɟɫɹ ɧɚ ɜɟɪɯɧɟɦ ɜɨɞɨɭɩɨɪɧɨɦ 
ɫɥɨɟ, ɧɟ ɩɪɨɧɢɤɚɥɢ ɜ ɫɬɜɨɥ ɫɤɜɚɠɢɧɵ. ɉɪɢ ɛɭɪɟɧɢɢ ɧɚɪɭɲɚɟɬɫɹ ɟɫɬɟɫɬɜɟɧ-
ɧɚɹ ɡɚɳɢɳɟɧɧɨɫɬɶ ɜɨɞɨɧɨɫɧɨɝɨ ɝɨɪɢɡɨɧɬɚ ɢ ɨɛɥɟɝɱɚɟɬɫɹ ɩɪɨɧɢɤɧɨɜɟɧɢɟ ɜ 
ɧɟɝɨ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɜɨɞ ɢ ɜɨɞ ɢɡ ɜɵɲɟɥɟɠɚɳɢɯ ɜɨɞɨɧɨɫɧɵɯ ɫɥɨɟɜ ɩɨ ɡɚ-
ɬɪɭɛɧɵɦ ɢ ɦɟɠɬɪɭɛɧɵɦ ɩɪɨɫɬɪɚɧɫɬɜɚɦ ɫɤɜɚɠɢɧɵ, ɩɨɷɬɨɦɭ ɭɤɪɟɩɥɹɸɬɫɹ 
ɫɬɟɧɤɢ ɫɤɜɚɠɢɧɵ ɨɛɫɚɞɧɵɦɢ ɬɪɭɛɚɦɢ. ɉɪɢ ɩɪɚɜɢɥɶɧɨɦ ɤɪɟɩɥɟɧɢɢ ɫɤɜɚ-
ɠɢɧɵ ɨɛɫɚɞɧɵɦɢ ɬɪɭɛɚɦɢ ɭɞɥɢɧɹɟɬɫɹ ɫɪɨɤ ɟɟ ɫɥɭɠɛɵ ɢ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ 
ɩɨɫɬɨɹɧɫɬɜɨ ɫɨɫɬɚɜɚ ɨɬɤɚɱɢɜɚɟɦɨɣ ɜɨɞɵ. ɇɢɠɧɹɹ ɨɛɫɚɞɧɚɹ ɤɨɥɨɧɧɚ, ɜ ɤɨ-
ɬɨɪɨɣ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɜɨɞɨɩɨɞɴɟɦɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɧɚɡɵɜɚɟɬɫɹ ɷɤɫɩɥɭɚɬɚ-
ɰɢɨɧɧɨɣ ɤɨɥɨɧɧɨɣ. ȼ ɧɢɠɧɟɣ ɱɚɫɬɢ, ɜ ɪɚɣɨɧɟ ɜɨɞɨɧɨɫɧɨɝɨ ɩɥɚɫɬɚ, ɪɚɫɩɨ-
ɥɚɝɚɟɬɫɹ ɮɢɥɶɬɪ, ɤɨɧɫɬɪɭɤɰɢɹ ɤɨɬɨɪɨɝɨ ɜɵɛɢɪɚɟɬɫɹ ɫ ɭɱɟɬɨɦ ɫɨɫɬɚɜɚ ɜɨɞɨ-
ɧɨɫɧɨɣ ɩɚɪɨɞɵ. ɇɚɞɮɢɥɶɬɪɨɜɚɹ ɤɨɥɨɧɧɚ ɜɯɨɞɢɬ ɜ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɭɸ ɤɨ-
ɥɨɧɧɭ, ɩɪɨɫɬɪɚɧɫɬɜɨ ɦɟɠɞɭ ɷɬɢɯ ɤɨɥɨɧɧ ɡɚɞɟɥɵɜɚɟɬɫɹ ɫɚɥɶɧɢɤɨɦ. ȼɨɞɚ ɢɡ 
ɜɨɞɨɧɨɫɧɨɝɨ ɝɨɪɢɡɨɧɬɚ ɜ ɫɤɜɚɠɢɧɭ ɩɨɩɚɞɚɟɬ ɱɟɪɟɡ ɮɢɥɶɬɪɭɸɳɭɸ ɱɚɫɬɶ 
ɤɨɥɨɧɧɵ (ɪɢɫ. 2). 

 

 
Ɋɢɫɭɧɨɤ 2 – Ʉɨɧɫɬɪɭɤɰɢɹ ɫɤɜɚɠɢɧɵ: 1 – ɮɢɥɶɬɪ ɫɤɜɚɠɢɧɵ; 2 – ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɚɹ 
ɤɨɥɨɧɧɚ ɬɪɭɛ; 3 – ɤɨɥɨɧɧɚ ɨɛɫɚɞɧɵɯ ɬɪɭɛ; 4 – ɤɨɧɞɭɤɬɨɪ; 5 – ɡɚɬɪɭɛɧɚɹ ɰɟɦɟɧɬɚɰɢɹ; 6 – 
ɭɫɬɶɟ ɫɤɜɚɠɢɧɵ (ɨɝɨɥɨɜɨɤ); 7 – ɩɚɜɢɥɶɨɧ (ɲɚɬɟɪ); 8 – ɧɚɫɨɫɧɵɟ (ɜɨɞɨɩɨɞɴɟɦɧɵɟ) ɬɪɭ-
ɛɵ; 9 – ɧɚɫɨɫ ɫ ɩɨɝɪɭɠɧɵɦ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɦ; 10 – ɨɬɫɬɨɣɧɢɤ; 11 – ɫɬɚɬɢɱɟɫɤɢɣ ɭɪɨ-
ɜɟɧɶ ɝɪɭɧɬɨɜɵɯ ɜɨɞ; 
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1.4 ȼɵɛɨɪ ɬɢɩɚ ɜɨɞɨɡɚɯɜɚɬɧɵɯ ɭɫɬɪɨɣɫɬɜ ɢ ɫɨɫɬɚɜɚ ɫɨɨɪɭɠɟɧɢɣ 
ɜɨɞɨɡɚɛɨɪɚ 

 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɝɢɞɪɨɝɟɨɥɨɝɢɱɟɫɤɢɯ ɢ ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɢɡɵɫɤɚɧɢɣ ɛɵɥɢ 
ɩɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢ ɪɚɫɱɟɬɚ ɜɨ-
ɞɨɡɚɛɨɪɚ: 

 ɦɨɳɧɨɫɬɶ ɜɨɞɨɧɨɫɧɨɝɨ ɩɥɚɫɬɚ m = 101,75 ɦ; 
 ɜɨɞɨɧɨɫɧɵɣ ɩɥɚɫɬ ɫɥɨɠɟɧ ɢɡ ɩɟɫɤɨɜ ɦɟɥɤɨɡɟɪɧɢɫɬɵɯ ɢ ɝɥɢɧɵ 

ɩɥɨɬɧɵɟ; 
 ɩɨɞɨɲɜɚ ɜɨɞɨɧɨɫɧɨɝɨ ɩɥɚɫɬɚ ɡɚɥɟɝɚɟɬ ɧɢɠɟ ɩɨɜɟɪɯɧɨɫɬɢ ɡɟɦɥɢ 

ɧɚ 230,2 ɦ; 
 ɫɬɚɬɢɱɟɫɤɢɣ ɭɪɨɜɟɧɶ ɧɚɯɨɞɢɬɫɹ ɧɚ ɝɥɭɛɢɧɟ 128,45 ɦ ɨɬ ɩɨɜɟɪɯ-

ɧɨɫɬɢ ɡɟɦɥɢ, ɬ.ɟ. ɢɫɬɨɱɧɢɤɨɦ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɹɜɥɹɸɬɫɹ ɛɟɡɧɚɩɨɪɧɵɟ ɜɨɞɵ. 
ȼ ɤɚɱɟɫɬɜɟ ɜɨɞɨɡɚɯɜɚɬɧɨɝɨ ɫɨɨɪɭɠɟɧɢɹ ɜ ɞɚɧɧɨɦ ɩɪɨɟɤɬɟ ɩɪɢɧɹɬɚ 

ɜɨɞɨɡɚɛɨɪɧɚɹ ɫɤɜɚɠɢɧɚ ɤɚɤ ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɣ ɬɢɩ ɜɨɞɨɡɚɯɜɚɬɧɨ-
ɝɨ ɭɫɬɪɨɣɫɬɜɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɞɚɧɧɵɦ ɭɫɥɨɜɢɹɦ ɡɚɥɟɝɚɧɢɹ ɜɨɞɨɧɨɫɧɨɝɨ 
ɩɥɚɫɬɚ ɢ ɟɝɨ ɦɨɳɧɨɫɬɢ. 

ɋɨɫɬɚɜ ɢ ɫɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɫɨɨɪɭɠɟɧɢɣ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɩɪɢɧɹɬɵɯ 
ɜ ɩɪɨɟɤɬɟ, ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 3. 

 
 
 
 

ȼ ɫɟɬɶ 
 
 
 
 

Ɋɢɫɭɧɨɤ 3 – ɋɨɫɬɚɜ ɢ ɫɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɫɨɨɪɭɠɟɧɢɣ ɜɨɞɨɫɧɚɛɠɟɧɢɹ: 1 – 
ɜɨɞɨɡɚɛɨɪɧɨɟ ɫɨɨɪɭɠɟɧɢɹ (ɫɤɜɚɠɢɧɵ); 2 – ɫɨɨɪɭɠɟɧɢɹ ɞɥɹ ɨɱɢɫɬɤɢ ɢ ɩɨɞɝɨɬɨɜɤɢ ɜɨɞɵ; 
3 – ɪɟɡɟɪɜɭɚɪɵ ɱɢɫɬɨɣ ɜɨɞɵ; 4 – ɧɚɫɨɫɧɚɹ ɫɬɚɧɰɢɹ II ɩɨɞɴɟɦɚ. 

 
ɉɪɢɬɨɤ ɜɨɞɵ ɤ ɫɤɜɚɠɢɧɟ ɜ ɛɨɥɶɲɟɣ ɫɬɟɩɟɧɢ ɡɚɜɢɫɢɬ ɨɬ ɞɢɚɦɟɬɪɚ ɪɚ-

ɛɨɱɟɣ ɱɚɫɬɢ ɮɢɥɶɬɪɚ, ɱɟɦ ɨɬ ɟɝɨ ɞɥɢɧɵ. ɉɨɷɬɨɦɭ ɞɥɹ ɭɜɟɥɢɱɟɧɢɹ ɩɪɢɬɨɤɚ  
Qɫɤɜ, ɚ ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɞɥɹ ɭɦɟɧɶɲɟɧɢɹ ɱɢɫɥɚ ɫɤɜɚɠɢɧ ɫɧɚɱɚɥɚ ɧɚɡɧɚɱɚɟɦ 
ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɞɢɚɦɟɬɪɚ ɬɪɭɛ, ɱɬɨɛɵ ɩɨɥɭɱɢɬɶ ɦɚɤɫɢɦɚɥɶɧɨ ɞɨ-
ɩɭɫɬɢɦɵɣ ɩɪɢ ɷɬɨɦ ɫɩɨɫɨɛɟ ɛɭɪɟɧɢɹ ɞɢɚɦɟɬɪ ɮɢɥɶɬɪɚ. 

Ɇɚɬɟɪɢɚɥ ɬɪɭɛ – ɫɬɚɥɶɧɵɟ ɷɥɟɤɬɪɨɫɜɚɪɧɵɟ. Ɇɚɤɫɢɦɚɥɶɧɵɣ ɜɨɡɦɨɠ-
ɧɵɣ ɞɢɚɦɟɬɪ ɤɨɧɞɭɤɬɨɪɚ ɫɨɝɥɚɫɧɨ ɫɨɪɬɚɦɟɧɬɭ ɫɬɚɥɶɧɵɯ ɬɪɭɛ, ɚ ɬɚɤɠɟ ɨɝ-
ɪɚɧɢɱɟɧɢɸ ɞɢɚɦɟɬɪɨɜ ɩɨɝɪɭɠɚɟɦɵɯ ɬɪɭɛ, ɨɛɭɫɥɨɜɥɟɧɧɵɯ ɜɵɛɪɚɧɧɵɦɢ 
ɜɵɲɟ ɬɢɩɚɦɢ ɛɭɪɨɜɨɝɨ ɫɬɚɧɤɚ ɢ ɜɢɛɪɨɦɚɲɢɧɵ, ɪɚɜɟɧ 500 ɦɦ. Ɋɚɡɧɢɰɚ ɜ 
ɞɢɚɦɟɬɪɚɯ ɦɟɠɞɭ ɤɨɧɞɭɤɬɨɪɨɦ ɢ ɩɟɪɜɨɣ ɤɨɥɨɧɧɨɣ, ɚ ɬɚɤɠɟ ɦɟɠɞɭ ɩɪɟɞɵ-
ɞɭɳɟɣ ɢ ɩɨɫɥɟɞɭɸɳɟɣ ɤɨɥɨɧɧɚɦɢ ɨɛɫɚɞɧɵɯ ɬɪɭɛ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 
100 ɦɦ, ɞɢɚɦɟɬɪ ɧɢɠɧɟɣ ɤɨɥɨɧɧɵ 250 ɦɦ. 

1 2 

3 

3 

4 
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ɉɨɫɥɟ ɚɧɚɥɢɡɚ ɝɢɞɪɨɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɜ ɩɪɨɟɤɬɟ ɜɵɛɪɚɧ ɜɚɪɢ-
ɚɧɬ ɛɭɪɟɧɢɹ ɫɤɜɚɠɢɧ ɧɚ ɨɫɧɨɜɧɨɣ ɜɨɞɨɧɨɫɧɵɣ ɝɨɪɢɡɨɧɬ ɜɟɪɯɧɟɟ ɩɪɨɬɟɪɨ-
ɡɨɣɫɤɢɯ ɩɟɫɱɚɧɢɤɨɜ (ɛɵɜɲɢɣ ɝɞɨɜɫɤɢɣ ɜɨɞɨɧɨɫɧɵɣ ɝɨɪɢɡɨɧɬ). 

ɉɪɨɟɤɬɧɵɟ ɩɚɪɚɦɟɬɪɵ ɫɤɜɚɠɢɧ: 
 ɫɩɨɫɨɛ ɛɭɪɟɧɢɹ – ɪɨɬɨɪɧɵɣ; 
 ɝɥɭɛɢɧɚ ɫɤɜɚɠɢɧ – 230,2 ɦ; 
 ɫɬɚɬɢɱɟɫɤɢɣ ɭɪɨɜɟɧɶ – 128,45 ɦ; 
 ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɣ ɞɟɛɢɬ – 65 ɦ3/ɱ; 
 ɭɞɟɥɶɧɵɣ ɞɟɛɢɬ – 5,2 ɦ3/ɫɭɬ; 
 ɩɨɥɧɵɣ ɩɪɨɟɤɬɧɵɣ ɞɟɛɢɬ – 1560 ɦ3/ɫɭɬ 
 ɪɚɫɱɟɬɧɵɣ ɞɢɧɚɦɢɱɟɫɤɢɣ ɭɪɨɜɟɧɶ ɜɨɞɵ ɜ ɫɤɜɚɠɢɧɟ – 158,45 ɦ. 
Ƚɥɭɛɢɧɚ, ɤɨɧɫɬɪɭɤɰɢɹ ɫɤɜɚɠɢɧɵ ɢ ɬɢɩ ɮɢɥɶɬɪɚ ɤɨɪɪɟɤɬɢɪɭɸɬɫɹ ɜ 

ɩɪɨɰɟɫɫɟ ɛɭɪɟɧɢɹ. 
ȼɚɠɧɟɣɲɢɦ ɷɥɟɦɟɧɬɨɦ ɫɤɜɚɠɢɧɵ ɹɜɥɹɟɬɫɹ ɮɢɥɶɬɪ, ɩɪɟɞɧɚɡɧɚɱɟɧ-

ɧɵɣ ɞɥɹ ɡɚɳɢɬɵ ɤɨɥɨɞɰɚ ɨɬ ɡɚɧɟɫɟɧɢɹ ɱɚɫɬɢɰɚɦɢ ɝɪɭɧɬɚ ɢɡ ɜɨɞɨɧɨɫɧɨɝɨ 
ɫɥɨɹ. Ɏɢɥɶɬɪ ɫɨɫɬɨɢɬ ɢɡ ɤɚɪɤɚɫɚ ɢ ɮɢɥɶɬɪɭɸɳɟɣ ɩɨɜɟɪɯɧɨɫɬɢ. Ʉɚɪɤɚɫ 
ɨɛɵɱɧɨ ɬɪɭɛɱɚɬɵɣ, ɫ ɩɟɪɮɨɪɚɰɢɟɣ ɜ ɜɢɞɟ ɨɬɜɟɪɫɬɢɣ ɢɥɢ ɳɟɥɟɣ, ɦɨɠɟɬ 
ɛɵɬɶ ɢ ɫɬɟɪɠɧɟɜɵɦ. ɇɢɠɟ ɮɢɥɶɬɪɭɸɳɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɮɢɥɶɬɪɚ ɩɪɟɞɭɫɦɚɬ-
ɪɢɜɚɟɬɫɹ ɭɱɚɫɬɨɤ ɝɥɭɯɨɣ ɬɪɭɛɵ (ɨɬɫɬɨɣɧɢɤ), ɤɨɬɨɪɵɣ ɫɥɭɠɢɬ ɫɛɨɪɧɢɤɨɦ 
ɞɥɹ ɩɪɨɧɢɤɚɸɳɢɯ ɜ ɤɨɥɨɞɟɰ ɦɟɥɤɢɯ ɱɚɫɬɢɰ ɝɪɭɧɬɚ.  

ɉɪɢ ɨɬɛɨɪɟ ɜɨɞɵ ɜ ɫɤɜɚɠɢɧɚɯ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɮɢɥɶɬɪɵ. Ɏɢɥɶɬɪ ɫɨ-
ɫɬɨɢɬ ɢɡ ɜɨɞɨɩɪɢɟɦɧɨɣ (ɪɚɛɨɱɟɣ) ɱɚɫɬɢ, ɧɚɞɮɢɥɶɬɪɨɜɨɣ ɬɪɭɛɵ ɢ ɨɬɫɬɨɣɧɢ-
ɤɚ. Ⱦɥɢɧɚ ɧɚɞɮɢɥɶɬɪɨɜɨɣ ɬɪɭɛɵ ɡɚɜɢɫɢɬ ɨɬ ɤɨɧɫɬɪɭɤɰɢɢ ɫɤɜɚɠɢɧɵ. 

Ʉ ɮɢɥɶɬɪɭ ɩɪɟɞɴɹɜɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɬɪɟɛɨɜɚɧɢɹ: ɨɧ ɞɨɥɠɟɧ ɢɦɟɬɶ 
ɞɨɫɬɚɬɨɱɧɭɸ ɦɟɯɚɧɢɱɟɫɤɭɸ ɩɪɨɱɧɨɫɬɶ ɢ ɭɫɬɨɣɱɢɜɨɫɬɶ ɩɪɨɬɢɜ ɤɨɪɪɨɡɢɢ; 
ɢɦɟɬɶ ɫɤɜɚɠɧɨɫɬɶ ɧɟ ɦɟɧɟɟ 20 – 25 % ɢ ɩɪɟɞɟɥɶɧɨ-ɞɨɩɭɫɬɢɦɵɟ ɪɚɡɦɟɪɵ 
ɨɬɜɟɪɫɬɢɣ (ɩɨ ɭɫɥɨɜɢɹɦ ɩɪɨɱɧɨɫɬɢ ɢ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɟɫɤɨɜɚɧɢɹ ɫɤɜɚɠɢ-
ɧɵ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ). ɉɨɞ ɫɤɜɚɠɧɨɫɬɶɸ ɩɨɧɢɦɚɟɬɫɹ ɨɬɧɨɲɟɧɢɟ ɫɭɦɦɚɪ-
ɧɨɣ ɩɥɨɳɚɞɢ ɨɬɜɟɪɫɬɢɣ ɞɥɹ ɩɪɨɩɭɫɤɚ ɜɨɞɵ ɤ ɩɥɨɳɚɞɢ ɜɫɟɣ ɛɨɤɨɜɨɣ ɩɨ-
ɜɟɪɯɧɨɫɬɢ ɪɚɛɨɱɟɣ ɱɚɫɬɢ ɮɢɥɶɬɪɚ. 

ȼɵɛɨɪ ɤɨɧɫɬɪɭɤɰɢɢ ɮɢɥɶɬɪɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɯɚ-
ɪɚɤɬɟɪɢɫɬɢɤ ɩɨɪɨɞ ɜɨɞɨɧɨɫɧɵɯ ɩɥɚɫɬɨɜ. 

Ⱦɥɢɧɚ ɪɚɛɨɱɟɣ ɱɚɫɬɢ ɮɢɥɶɬɪɨɜɨɣ ɤɨɥɨɧɧɵ, ɦ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪ-
ɦɭɥɟ 

 

d

Q
L


 ,                                                                                                  (7) 

ɝɞɟ Q  – ɩɪɨɟɤɬɧɵɣ ɞɟɛɢɬ ɫɤɜɚɠɢɧɵ; 
  – ɷɦɩɢɪɢɱɟɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ; 
d  – ɧɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɮɢɥɶɬɪɚ. 
 

23
296

10565



L  ɦ. 
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ȼ ɩɪɨɟɤɬɟ ɩɪɟɞɭɫɦɨɬɪɟɧ ɤɚɪɤɚɫɧɨ-ɳɟɥɟɜɨɣ ɬɪɭɛɱɚɬɵɣ ɮɢɥɶɬɪ ɢɡ ɦɟ-
ɬɚɥɥɢɱɟɫɤɢɯ ɢ ɩɨɥɢɦɟɪɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɫ ɨɬɜɟɪɫɬɢɹɦɢ (ɜɟɪɬɢɤɚɥɶɧɵɟ ɳɟ-
ɥɢ), ɬɚɤ ɤɚɤ ɝɨɪɧɵɟ ɩɨɪɨɞɵ ɜɨɞɨɧɨɫɧɵɯ ɝɨɪɢɡɨɧɬɨɜ ɫɥɨɠɟɧɵ ɢɡ ɧɟɭɫɬɨɣ-
ɱɢɜɵɯ ɪɵɯɥɵɯ (ɩɨɪɢɫɬɵɯ) ɤɪɭɩɧɨɨɛɥɨɦɨɱɧɵɯ ɩɨɪɨɞ: ɝɚɥɟɱɧɢɤɨɜɵɟ ɢ ɳɟ-
ɛɟɧɢɫɬɵɟ (ɛɨɥɟɟ 50% ɱɚɫɬɢɰ ɤɪɭɩɧɟɟ 10 ɦɦ, Кɮ=70-500; ɝɪɚɜɢɣɧɵɟ ɢ ɞɪɟɫ-
ɜɹɧɵɟ (ɛɨɥɟɟ 50% ɱɚɫɬɢɰ ɤɪɭɩɧɟɟ 2 ɦɦ, Кɮ=30-70). 

 
1.5 Ƚɢɞɪɨɝɟɨɥɨɝɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɜɨɞɨɡɚɛɨɪɚ 
 
Ɉɫɧɨɜɧɨɣ ɡɚɞɚɱɟɣ ɝɢɞɪɨɝɟɨɥɨɝɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟ-

ɧɢɟ ɞɟɛɢɬɚ ɫɤɜɚɠɢɧ ɢ ɩɨɧɢɠɟɧɢɹ ɭɪɨɜɧɹ ɩɨɞɡɟɦɧɵɯ ɜɨɞ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫ-
ɩɥɭɚɬɚɰɢɢ ɜɨɞɨɡɚɛɨɪɧɨɝɨ ɫɨɨɪɭɠɟɧɢɹ. Ɉɞɧɨɜɪɟɦɟɧɧɨ ɫ ɪɟɲɟɧɢɟɦ ɷɬɢɯ ɡɚ-
ɞɚɱ ɧɚ ɨɫɧɨɜɟ ɪɚɫɱɟɬɨɜ ɭɬɨɱɧɹɸɬ ɫɯɟɦɭ ɪɚɫɩɨɥɨɠɟɧɢɹ ɜɨɞɨɡɚɛɨɪɧɵɯ ɫɤɜɚ-
ɠɢɧ, ɢɯ ɤɨɥɢɱɟɫɬɜɨ ɢ ɪɚɡɦɟɪɵ. 

Ɉɩɪɟɞɟɥɟɧɢɟ ɩɪɢɬɨɤɚ ɜɨɞɵ ɤ ɫɤɜɚɠɢɧɟ. 
ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɩɨɬɪɟɛɧɨɟ ɱɢɫɥɨ ɫɤɜɚɠɢɧ ɟɳɟ ɧɟ ɭɫɬɚɧɨɜɥɟɧɨ, 

ɨɰɟɧɤɚ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɜɨɞɨɡɚɛɨɪɚ, ɦ3/ɫɭɬ, ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɢɦɟɧɢ-
ɬɟɥɶɧɨ ɤ ɨɞɧɨɣ ɫɤɜɚɠɢɧɟ: 

 

R

Smk
Q ɞɨɩ

ɫɤɜ




2
,                                                                             (8) 

 
ɝɞɟ k  – ɤɨɷɮɮɢɰɢɟɧɬ ɮɢɥɶɬɪɚɰɢɢ, ɪɚɜɟɧ 1,9 ɦ/ɫɭɬ; 

m  – ɦɨɳɧɨɫɬɶ ɜɨɞɨɧɨɫɧɨɝɨ ɩɥɚɫɬɚ; 
ɞɨɩS  – ɞɨɩɭɫɬɢɦɨɟ ɩɨɧɢɠɟɧɢɟ ɭɪɨɜɧɹ ɩɨɞɡɟɦɧɵɯ ɜɨɞ, ɦ; 

 
)3,0( ɮɧɚɫɞɨɩ HHmHS  ,                                                          (9) 

 
ɝɞɟ H  – ɧɚɩɨɪ ɧɚɞ ɩɨɞɨɲɜɨɣ ɜɨɞɨɧɨɫɧɨɝɨ ɝɨɪɢɡɨɧɬɚ, ɦ; 

ɧɚɫH  – ɦɚɤɫɢɦɚɥɶɧɚɹ ɝɥɭɛɢɧɚ ɩɨɝɪɭɠɟɧɢɹ ɧɚɫɨɫɚ ɩɨɞ ɞɢɧɚɦɢɱɟɫɤɢɣ 
ɭɪɨɜɟɧɶ ɜɨɞɵ ɜ ɫɤɜɚɠɢɧɟ, ɦ; 

ɮH – ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɜɯɨɞɟ ɜ ɫɤɜɚɠɢɧɭ (ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ 1,5 ɦ); 
 

73,39)5,145,15875,1013,0(2,230 ɞɨɩS ɦ, 
 
R  – ɝɢɞɪɚɜɥɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ, ɡɚɜɢɫɹɳɟɟ ɨɬ ɝɢɞɪɨɝɟɨɥɨɝɢɱɟ-

ɫɤɢɯ ɭɫɥɨɜɢɣ ɢ ɬɢɩɚ ɜɨɞɨɡɚɛɨɪɧɨɝɨ ɫɨɨɪɭɠɟɧɢɹ; 
 

  0RR ,                                                                                        (10) 
 

ɝɞɟ   – ɨɬɧɨɲɟɧɢɟ ɪɚɫɯɨɞɚ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɫɤɜɚɠɢɧɵ ɫɤɜQ  ɤ ɫɭɦɦɚɪɧɨɦɭ 
ɪɚɫɯɨɞɭ ɜɨɞɨɡɚɛɨɪɚ ɪɫɭɬQ . , ɬ.ɟ. ɪɫɭɬɫɤɜ QQ . ; ɜ ɫɥɭɱɚɟ ɪɚɫɫɦɨɬɪɟɧɢɹ ɨɞɢ-
ɧɨɱɧɨɣ ɫɤɜɚɠɢɧɵ 1 ; 
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  – ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ, ɭɱɢɬɵɜɚɸɳɟɟ ɮɢɥɶɬɪɚɰɢɨɧɧɨɟ 
ɧɟɫɨɜɟɪɲɟɧɫɬɜɨ ɫɤɜɚɠɢɧɵ, 13 ; 

0R  – ɝɢɞɪɚɜɥɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ R  ɜ ɬɨɱɤɟ ɪɚɫɩɨɥɨɠɟɧɢɹ ɫɤɜɚ-
ɠɢɧɵ; 

 
)/ln(0 rRR ɫɤ ,                                                                                       (11) 

 
ɝɞɟ r  – ɪɚɞɢɭɫ ɮɢɥɶɬɪɚ, 148,02/296,02/  ɮdr ɦ; 

ɫɤR  – ɪɚɞɢɭɫ ɜɥɢɹɧɢɹ ɫɤɜɚɠɢɧ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɢɡ ɜɵɪɚɠɟɧɢɹ:  
 

tɫRɫɤ  5,1 ,                                                                                         (12) 
 

ɡɞɟɫɶ t  – ɜɪɟɦɹ, ɧɚ ɤɨɬɨɪɨɟ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɷɤɫɩɥɭɚɬɚɰɢɹ ɫɤɜɚɠɢɧ (25ɥɟɬ), 
9125t  ɫɭɬ; 

ɫ  – ɤɨɷɮɮɢɰɢɟɧɬ ɩɶɟɡɨɩɪɨɜɨɞɧɨɫɬɢ ɜɨɞɨɫɨɞɟɪɠɚɳɢɯ ɩɨɪɨɞ; 
 

/mkc  ,                                                                                            (13) 
 

83,6715,0/75,1011,0 c  ɦ3/ɫɭɬ, 
 

1,1180912583,675,1 ɫɤR  ɦ, 
 

98,8)148,0/1,1180ln(0 R  ɦ, 
 

98,2113198,8 R  ɦ, 
 

5,115
98,21

73,3975,1011,014,32



ɫɤɜQ ɦ3/ɫɭɬ. 

 
ɉɪɨɩɭɫɤɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɮɢɥɶɬɪɚ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

  ɮɮɮɮ vldQ ,                                                                             (14) 

 
ɝɞɟ   – ɫɤɜɚɠɧɨɫɬɶ ɮɢɥɶɬɪɚ, ɬ.ɟ. ɨɬɧɨɲɟɧɢɟ ɩɥɨɳɚɞɢ ɮɢɥɶɬɪɚ ɤ ɩɥɨɳɚɞɢ 
ɟɝɨ ɛɨɤɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ; 

ɮv  – ɦɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɚɹ ɫɤɨɪɨɫɬɶ ɩɪɢɬɨɤɚ ɜɨɞɵ ɤ ɮɢɥɶɬɪɭ, ɨɩ-
ɪɟɞɟɥɟɧɧɚɹ ɩɨ ɷɦɩɢɪɢɱɟɫɤɨɣ ɡɚɜɢɫɢɦɨɫɬɢ; 

 
365 kVɮ  ,                                                                                             (15) 
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17,301,0653 ɮV . 
8,50735,017,3034,82186,014,3 ɮQ  ɦ3/ɫɭɬ. 

 
Ɉɪɢɟɧɬɢɪɨɜɨɱɧɨɟ ɱɢɫɥɨ ɫɤɜɚɠɢɧ ɜ ɝɪɭɩɩɨɜɨɦ ɜɨɞɨɡɚɛɨɪɟ ɨɩɪɟɞɟɥɹ-

ɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

ɮɪɫɭɬ QQn /. ,                                                                                         (16) 

 
8,28,507/1560/.  ɮɪɫɭɬ QQn  ɫɤɜ. 

 
ɉɪɢɧɢɦɚɟɦ 3 ɪɚɛɨɱɢɯ ɫɤɜɚɠɢɧɵ ɢ 1 ɪɟɡɟɪɜɧɭɸ. 
Ʉɨɥɢɱɟɫɬɜɨ ɩɪɨɟɤɬɢɪɭɟɦɵɯ ɪɚɛɨɱɢɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɫɤɜɚɠɢɧ ɨɩ-

ɪɟɞɟɥɹɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɭɬɨɱɧɨɣ ɜɨɞɨɩɨɬɪɟɛɧɨɫɬɢ ɨɛɴɟɤɬɚ ɜɨ-
ɞɨɫɧɚɛɠɟɧɢɹ. Ʉɪɨɦɟ ɪɚɛɨɱɢɯ ɜ ɫɨɫɬɚɜ ɫɤɜɚɠɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜɨɞɨɡɚ-
ɛɨɪɚ ɜɯɨɞɹɬ ɪɟɡɟɪɜɧɵɟ ɫɤɜɚɠɢɧɵ [1]. 

ɑɚɫɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɨɞɧɨɣ ɫɤɜɚɠɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪ-
ɦɭɥɟ 

 
nQQ ɪɱ /. ,                                                                                            (17) 

 
67,213/65 Q  ɦ3/ɱ. 

 
Ⱦɟɣɫɬɜɢɬɟɥɶɧɨɟ ɩɨɧɢɠɟɧɢɟ ɭɪɨɜɧɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

mk

QR
S





2

,                                                                                       (18) 

 

45,7
75,1011,014,32

67,2198,21





S  ɦ. 

 
ɋɤɜɚɠɢɧɚ ɨɛɨɪɭɞɭɟɬɫɹ ɭɪɨɜɧɟɦɟɪɨɦ ɢ ɪɚɫɯɨɞɨɦɟɪɨɦ ɞɥɹ ɩɟɪɢɨɞɢɱɟ-

ɫɤɢɯ ɡɚɦɟɪɨɜ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɭɪɨɜɧɹ ɢ ɞɟɛɢɬɚ. 
ɋɤɜɚɠɧɵɣ ɜɨɞɨɡɚɛɨɪ ɜɤɥɸɱɚɟɬ ɜɨɞɨɡɚɛɨɪɧɭɸ ɫɤɜɚɠɢɧɭ ɢ ɡɞɚɧɢɟ ɧɚ-

ɫɨɫɧɨɣ ɫɬɚɧɰɢɢ ɧɚ ɫɤɜɚɠɢɧɟ. ɉɚɜɢɥɶɨɧɧɚɹ ɧɚɫɨɫɧɚɹ ɫɬɚɧɰɢɹ ɡɚɩɪɨɟɤɬɢɪɨ-
ɜɚɧɚ (ɫɟɧɞɜɢɱ ɩɚɧɟɥɢ).  

ɉɨɫɥɟ ɫɨɨɪɭɠɟɧɢɹ ɩɚɜɢɥɶɨɧɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɭɫɬɚɧɨɜɤɚ ɩɨɝɪɭɠɧɨɝɨ 
ɧɚɫɨɫɚ ɜ ɫɤɜɚɠɢɧɭ. ɋɬɪɨɢɬɟɥɶɧɚɹ ɨɬɤɚɱɤɚ ɜɨɞɵ ɢɡ ɫɤɜɚɠɢɧɵ ɩɪɨɜɨɞɢɬɫɹ ɜ 
ɬɟɱɟɧɢɟ ɬɪɟɯ ɫɭɬɨɤ ɫ ɞɟɛɢɬɨɦ ɧɟ ɦɟɧɟɟ ɩɪɨɟɤɬɧɨɝɨ. ɉɨɫɥɟ ɭɫɬɚɧɨɜɤɢ ɧɚɫɨ-
ɫɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɛɟɬɨɧɢɪɨɜɚɧɢɟ ɢ ɝɟɪɦɟɬɢɡɚɰɢɹ ɭɫɬɶɹ ɫɤɜɚɠɢɧɵ ɩɪɢɩɨɞɧɹ-
ɬɨɣ ɧɚɞ ɩɨɥɨɦ ɧɚ 0,3 ɦ. 

ɂɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ, ɨɩɪɟɞɟɥɹɸɳɢɦɢ ɬɢɩ ɜɨɞɨɩɨɞɴɟɦɧɨɝɨ ɨɛɨɪɭ-
ɞɨɜɚɧɢɹ, ɹɜɥɹɸɬɫɹ ɮɚɤɬɢɱɟɫɤɢɟ ɡɧɚɱɟɧɢɹ ɫɬɚɬɢɱɟɫɤɨɝɨ ɢ ɞɢɧɚɦɢɱɟɫɤɨɝɨ 
ɭɪɨɜɧɟɣ, ɭɞɟɥɶɧɵɣ ɞɟɛɢɬ ɢ ɞɟɛɢɬ ɫɤɜɚɠɢɧɵ, ɚ ɬɚɤ ɠɟ ɜɥɢɹɸɬ ɞɢɚɦɟɬɪ ɷɤɫ-
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ɩɥɭɚɬɚɰɢɨɧɧɨɣ ɤɨɥɨɧɧɵ ɫɤɜɚɠɢɧɵ, ɧɟɨɛɯɨɞɢɦɵɣ ɧɚɩɨɪ ɧɚɞ ɭɫɬɶɟɦ ɫɤɜɚ-
ɠɢɧɵ, ɧɚɥɢɱɢɟ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

ɇɚɫɨɫɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɩɨɞɛɢɪɚɸɬ ɩɨ ɪɚɫɯɨɞɭ ɢ ɧɚɩɨɪɭ. 
Ɋɚɫɯɨɞ ɧɚɫɨɫɚ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ 
 

ɪɚɛ

ɪ

n

Q
q  ,                                                                                                  (19) 

 
ɝɞɟ ɪQ  – ɪɚɫɱɟɬɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɜɨɞɨɡɚɛɨɪɚ ɜ ɰɟɥɨɦ, ɦ3/ɱ; 

ɪɚɛn  – ɱɢɫɥɨ ɪɚɛɨɱɢɯ ɫɤɜɚɠɢɧ. 

 

67,21
3

65
q  ɦ3/ɱ. 

 
ɇɚɩɨɪ ɧɚɫɨɫɨɜ ɪɚɜɟɧ: 
 

 hHH ɝɟɨɦ ,                                                                                    (20) 
 

ɝɞɟ ɝɟɨɦH  – ɝɟɨɦɟɬɪɢɱɟɫɤɚɹ ɜɵɫɨɬɚ ɩɨɞɴɟɦɚ ɜɨɞɵ, ɪɚɜɧɚɹ ɪɚɡɧɨɫɬɢ ɩɶɟɡɨ-
ɦɟɬɪɢɱɟɫɤɢɯ ɨɬɦɟɬɨɤ ɜ ɬɨɱɤɟ, ɤɭɞɚ ɩɨɞɚɟɬɫɹ ɜɨɞɚ, ɢ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɭɪɨɜɧɹ 
ɜɨɞɵ ɜ ɫɤɜɚɠɢɧɟ; 

h – ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɨɬ ɧɚɫɨɫɚ ɞɨ ɪɟɡɟɪɜɭɚɪɚ, ɤɨɬɨɪɵɟ ɭɱɢɬɵɜɚɸɬ 
ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɨɝɨɥɨɜɤɟ ɫɤɜɚɠɢɧɵ, ɜ ɧɚɩɨɪɧɵɯ ɬɪɭɛɚɯ ɜɧɭɬɪɢ ɫɤɜɚɠɢɧɵ 
ɢ ɜɨ ɜɧɟɲɧɢɯ ɤɨɦɦɭɧɢɤɚɰɢɹɯ, ɜ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ (ɩɪɢɧɢɦɚɸɬɫɹ ɨɛɵɱɧɨ 
ɨɬ 2 ɞɨ 3 ɦ). 

 
1752173 H ɦ. 

 
ȼɨɞɨɡɚɛɨɪ ɩɪɨɢɡɜɨɞɢɬɫɹ ɢɡ ɫɤɜɚɠɢɧ ɩɭɬɟɦ ɩɨɞɴɟɦɚ ɜɨɞɵ ɢɡ ɡɚɩɚɫɨɜ 

ɩɨɞɡɟɦɧɵɯ ɜɨɞ ɝɥɭɛɢɧɧɵɦɢ ɧɚɫɨɫɚɦɢ ɗɐȼ 10-65-180. ɉɨɞɧɢɦɚɟɦɚɹ ɜɨɞɚ 
ɡɚɤɚɱɢɜɚɟɬɫɹ ɜ ɧɚɤɨɩɢɬɟɥɶɧɵɣ ɪɟɡɟɪɜɭɚɪ ɨɛɴɟɦɨɦ 100 ɦ3, ɨɬɬɭɞɚ ɧɚ ɫɬɚɧ-
ɰɢɸ ɜɨɞɨɩɨɞɝɨɬɨɜɤɢ, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ ɨɛɟɫɫɨɥɢɜɚɧɢɟ ɜɨɞɵ ɢɨɧɨɨɛɦɟɧɧɵɦ 
ɦɟɬɨɞɨɦ ɢ ɨɛɪɚɛɨɬɤɚ ɝɢɩɨɯɥɨɪɢɬɨɦ ɧɚɬɪɢɹ. 

Ɍɪɭɛɨɩɪɨɜɨɞɵ ɢ ɬɪɭɛɨɩɪɨɜɨɞɧɚɹ ɚɪɦɚɬɭɪɚ, ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɜ ɡɞɚɧɢɢ 
ɫɬɚɧɰɢɢ, ɨɛɟɫɩɟɱɢɜɚɸɬ ɩɨɞɚɱɭ ɜɨɞɵ ɜ ɪɟɡɟɪɜɭɚɪɵ ɱɢɫɬɨɣ ɜɨɞɵ. 

ȼɨɞɨɩɪɨɜɨɞɧɵɟ ɫɟɬɢ ɜɵɩɨɥɧɟɧɵ:  
  ɨɬ ɫɤɜɚɠɢɧɵ №1 ɞɨ ɧɚɤɨɩɢɬɟɥɶɧɨɝɨ ɛɚɤɚ ɩɪɨɥɨɠɟɧɚ 

ɩ/ɷɬɢɥɟɧɨɜɚɹ ɬɪɭɛɚ ɞɢɚɦɟɬɪɨɦ 100 ɦɦ (64 ɦ). 
  ɨɬ ɫɤɜɚɠɢɧɵ №2 ɞɨ ɧɚɤɨɩɢɬɟɥɶɧɨɝɨ ɛɚɤɚ ɩɪɨɥɨɠɟɧɚ 

ɩ/ɷɬɢɥɟɧɨɜɚɹ ɬɪɭɛɚ ɞɢɚɦɟɬɪɨɦ 100ɦɦ (36 ɦ). 
  ɨɬ ɫɤɜɚɠɢɧɵ №3 ɞɨ ɧɚɤɨɩɢɬɟɥɶɧɨɝɨ ɛɚɤɚ ɩɪɨɥɨɠɟɧɚ 

ɩ/ɷɬɢɥɟɧɨɜɚɹ ɬɪɭɛɚ ɞɢɚɦɟɬɪɨɦ 100ɦɦ (20 ɦ). 
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  ɨɬ ɫɤɜɚɠɢɧɵ №4 ɞɨ ɧɚɤɨɩɢɬɟɥɶɧɨɝɨ ɛɚɤɚ ɩɪɨɥɨɠɟɧɚ 
ɩ/ɷɬɢɥɟɧɨɜɚɹ ɬɪɭɛɚ ɞɢɚɦɟɬɪɨɦ 100ɦɦ (38 ɦ). 

  ɨɬ ɧɚɤɨɩɢɬɟɥɶɧɨɝɨ ɛɚɤɚ ɞɨ ɫɬɚɧɰɢɢ ɜɨɞɨɩɨɞɝɨɬɨɜɤɢ ɩɪɨɥɨɠɟ-
ɧɚ ɫɬɚɥɶɧɚɹ ɬɪɭɛɚ ɞɢɚɦɟɬɪɨɦ 150ɦɦ (16 ɦ). 

ɋɯɟɦɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɫɟɬɢ ɬɭɩɢɤɨɜɚɹ. ɉɪɨɬɹɠɟɧɧɨɫɬɶ ɜɨɞɨɩɪɨ-
ɜɨɞɧɨɣ ɫɟɬɢ – 174 ɦ. 

 
1.6 ɋɚɧɢɬɚɪɧɚя ɨɯɪɚɧɚ ɫɢɫɬɟɦɵ ɜɨɞɨɫɧɚɛɠɟɧɢя 
 
Ɂɨɧɚ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ – ɷɬɨ ɬɟɪɪɢɬɨɪɢɹ, ɧɚ ɤɨɬɨɪɨɣ ɭɫɬɚɧɚɜɥɢɜɚ-

ɟɬɫɹ ɫɩɟɰɢɚɥɶɧɵɣ ɪɟɠɢɦ, ɢ ɩɪɨɜɨɞɹɬɫɹ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɩɨɞɡɟɦɧɵɯ 
ɢ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɜɨɞɨɡɚɛɨɪɨɜ ɢ ɜɨɞɨɩɪɨɜɨɞ-
ɧɵɯ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ. 

Ⱦɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɡɚɝɪɹɡɧɟɧɢɹ ɩɨɞɡɟɦɧɵɯ ɜɨɞ ɜ ɪɚɣɨɧɟ ɜɨɞɨɡɚɛɨ-
ɪɨɜ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɬɪɢ ɩɨɹɫɚ ɁɋɈ. ɉɟɪɜɵɣ ɩɨɹɫ – ɡɨɧɚ ɫɬɪɨɝɨɝɨ ɪɟɠɢɦɚ; 
ɜɬɨɪɨɣ ɢ ɬɪɟɬɢɣ – ɡɨɧɵ ɨɝɪɚɧɢɱɟɧɢɣ ɢ ɧɚɛɥɸɞɟɧɢɣ. 

ɉɟɪɜɵɣ ɩɨɹɫ ɁɋɈ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɢɫɤɥɸɱɟɧɢɹ ɜɨɡɦɨɠɧɨɫɬɢ ɫɥɭ-
ɱɚɣɧɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ ɜɨɞɵ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɜɨɞɨɡɚɛɨɪɧɵɯ ɫɨɨɪɭɠɟɧɢɹɯ. 

Ɉɧ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɫ ɰɟɥɶɸ ɧɟɞɨɩɭɳɟɧɢɹ ɡɚɝɪɹɡɧɟɧɢɹ ɜɨɞɵ ɜɨɤɪɭɝ 
ɭɱɚɫɬɤɚ, ɧɚ ɤɨɬɨɪɨɦ ɪɚɫɩɨɥɨɠɟɧ ɜɨɞɨɡɚɛɨɪ, ɧɚɫɨɫɧɵɯ ɫɬɚɧɰɢɣ, ɭɫɬɚɧɨɜɨɤ 
ɞɥɹ ɨɱɢɫɬɤɢ ɜɨɞɵ ɢ ɪɟɡɟɪɜɭɚɪɨɜ. 

ȼɬɨɪɨɣ ɢ ɬɪɟɬɢɣ ɩɨɹɫɚ ɁɋɈ ɨɯɜɚɬɵɜɚɸɬ ɬɟɪɪɢɬɨɪɢɸ, ɫ ɤɨɬɨɪɨɣ ɜ 
ɫɜɹɡɢ ɫ ɩɪɢɪɨɞɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɢɥɢ ɜ ɪɟɡɭɥɶɬɚɬɟ ɛɵɬɨɜɨɝɨ ɢ ɞɪɭɝɨɝɨ ɢɫ-
ɩɨɥɶɡɨɜɚɧɢɹ ɦɨɠɟɬ ɛɵɬɶ ɫɜɹɡɚɧɨ ɭɯɭɞɲɟɧɢɟ ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɜ ɦɟɫɬɟ ɟɟ ɜɨ-
ɞɨɡɚɛɨɪɚ ɢɡ ɢɫɬɨɱɧɢɤɚ. ɋ ɷɬɨɣ ɰɟɥɶɸ ɩɪɨɜɨɞɢɬɫɹ ɤɨɦɩɥɟɤɫ ɦɟɪ ɫ ɭɱɟɬɨɦ 
ɫɚɧɢɬɚɪɧɵɯ ɭɫɥɨɜɢɣ, ɨɫɨɛɟɧɧɨɫɬɟɣ ɢɫɬɨɱɧɢɤɨɜ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢ ɜɨɡɦɨɠ-
ɧɨɝɨ ɢɯ ɡɚɝɪɹɡɧɟɧɢɹ. 

Ƚɪɚɧɢɰɵ ɩɟɪɜɨɝɨ ɩɨяɫɚ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɨɬ ɜɨɞɨɡɚɛɨɪɧɵɯ ɫɨɨɪɭɠɟɧɢɣ 
ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɧɟ ɦɟɧɟɟ 50 ɦ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɧɟɞɨɫɬɚɬɨɱɧɨ ɡɚɳɢɳɟɧ-
ɧɵɯ ɩɨɞɡɟɦɧɵɯ ɜɨɞ ɢ ɧɟ ɦɟɧɟɟ 30 ɦ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɡɚɳɢɳɟɧɧɵɯ ɜɨɞɨ-
ɭɩɨɪɚɦɢ ɩɨɞɡɟɦɧɵɯ ɜɨɞ. Ɉɛɵɱɧɨ ɝɪɚɧɢɰɚ ɩɟɪɜɨɝɨ ɩɨɹɫɚ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ 
ɩɨ ɩɟɪɢɦɟɬɪɭ ɜɨɞɨɡɚɛɨɪɚ. Ɉɞɧɚɤɨ, ɟɫɥɢ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɬɞɟɥɶɧɵɦɢ ɜɨ-
ɞɨɡɚɛɨɪɧɵɦɢ ɫɨɨɪɭɠɟɧɢɹɦɢ (ɧɚɩɪɢɦɟɪ, ɫɤɜɚɠɢɧɚɦɢ) ɩɪɟɜɵɲɚɟɬ 100 ɦ, ɬɨ 
ɩɟɪɜɵɣ ɩɨɹɫ ɦɨɠɟɬ ɭɫɬɚɧɚɜɥɢɜɚɬɶɫɹ ɨɬɞɟɥɶɧɨ ɞɥɹ ɤɚɠɞɨɝɨ ɜɨɞɨɡɚɛɨɪɚ. 

Ʉ ɡɚɳɢɳɟɧɧɵɦ ɨɬɧɨɫɹɬɫɹ ɩɨɞɡɟɦɧɵɟ ɜɨɞɵ, ɤɨɬɨɪɵɟ ɢɦɟɸɬ ɜ ɩɪɟɞɟ-
ɥɚɯ ɜɫɟɯ ɬɪɟɯ ɁɋɈ ɫɩɥɨɲɧɭɸ ɜɨɞɨɭɩɨɪɧɭɸ ɤɪɨɜɥɸ, ȼɨɞɨɭɩɨɪɧɚɹ ɤɪɨɜɥɹ 
ɢɫɤɥɸɱɚɟɬ ɩɨɫɬɭɩɥɟɧɢɟ ɜ ɜɨɞɨɧɨɫɧɵɣ ɫɥɨɣ ɡɚɝɪɹɡɧɟɧɢɣ ɢɡ ɩɨɜɟɪɯɧɨɫɬɧɵɯ 
ɢɫɬɨɱɧɢɤɨɜ, ɩɨɜɟɪɯɧɨɫɬɢ ɡɟɦɥɢ ɥɢɛɨ ɢɡ ɜɵɲɟɥɟɠɚɳɢɯ ɧɟɡɚɳɢɳɟɧɧɵɯ 
ɩɨɞɡɟɦɧɵɯ ɩɥɚɫɬɨɜ. ɍ ɧɟɡɚɳɢɳɟɧɧɵɯ ɩɨɞɡɟɦɧɵɯ ɜɨɞ ɫɩɥɨɲɧɚɹ ɤɪɨɜɥɹ ɨɬ-
ɫɭɬɫɬɜɭɟɬ, ɥɢɛɨ ɢɦɟɟɬɫɹ ɫɜɹɡɶ ɫ ɩɨɜɟɪɯɧɨɫɬɧɵɦ ɜɨɞɧɵɦ ɢɫɬɨɱɧɢɤɨɦ. 

ȿɫɥɢ ɜɨɞɨɡɚɛɨɪ ɩɢɬɚɟɬɫɹ ɡɚ ɫɱɟɬ ɢɧɮɢɥɶɬɪɚɰɢɢ ɜɨɞɵ ɢɡ ɩɨɜɟɪɯɧɨɫɬ-
ɧɨɝɨ ɢɫɬɨɱɧɢɤɚ, ɬɨ ɩɪɢ ɪɚɫɫɬɨɹɧɢɢ ɦɟɠɞɭ ɧɢɦɢ ɞɨ 150 ɦ ɜ ɩɟɪɜɵɣ ɩɨɹɫ 
ɜɤɥɸɱɚɟɬɫɹ ɭɱɚɫɬɨɤ ɦɟɠɞɭ ɜɨɞɨɡɚɛɨɪɨɦ ɢ ɩɨɜɟɪɯɧɨɫɬɧɵɦ ɢɫɬɨɱɧɢɤɨɦ. 
ɉɪɢ ɷɬɨɦ ɧɚ ɩɨɜɟɪɯɧɨɫɬɧɨɦ ɢɫɬɨɱɧɢɤɟ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɫɜɨɣ ɩɨɹɫ ɁCO ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ. 
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Ƚɪɚɧɢɰɚ ɜɬɨɪɨɝɨ ɩɨяɫɚ ɁɋɈ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ ɬɚɤɨɦ ɪɚɫɫɬɨɹɧɢɢ ɨɬ 
ɫɤɜɚɠɢɧ, ɱɬɨɛɵ ɜɪɟɦɹ ɩɪɨɞɜɢɠɟɧɢɹ ɦɢɤɪɨɛɧɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ ɨɬ ɨɱɚɝɚ ɡɚ-
ɝɪɹɡɧɟɧɢɹ ɞɨ ɜɨɞɨɡɚɛɨɪɚ ɫɨɫɬɚɜɥɹɥɨ ɧɟ ɦɟɧɟɟ 100 – 400 ɫɭɬ. 

Ⱦɥɹ ɪɚɫɱɟɬɨɜ ɝɪɚɧɢɰ ɜɬɨɪɨɝɨ ɩɨɹɫɚ ɩɪɢ ɫɤɨɪɨɫɬɢ <0,01 ɦ/ɫɭɬ. ɜ ɧɚ-
ɩɪɚɜɥɟɧɢɢ ɩɨɩɟɪɟɤ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɩɨɬɨɤɚ ɢɫɩɨɥɶɡɭɟɦ ɮɨɪɦɭɥɭ: 

 

nm

TQ
R

ɫɪ

Ɇ





.14,3

,                                                                                 (21) 

 
ɝɞɟ Q  – ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɜɨɞɨɡɚɛɨɪɚ, ɦ3/ɫɭɬ.;  

ɆT  – ɪɚɫɱɟɬɧɨɟ ɜɪɟɦɹ ɩɪɨɞɜɢɠɟɧɢɹ ɦɢɤɪɨɛɧɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ, ɫɭɬ.; 
.ɫɪm  – ɫɪɟɞɧɹɹ ɦɨɳɧɨɫɬɶ ɜɨɞɨɧɨɫɧɨɝɨ ɝɨɪɢɡɨɧɬɚ, ɦ; 

n  – ɩɨɪɢɫɬɨɫɬɶ ɩɨɪɨɞ ɜɨɞɨɧɨɫɧɨɝɨ ɩɥɚɫɬɚ (ɞɥɹ ɫɪɟɞɧɟɩɨɪɢɫɬɵɯ ɩɨ-
ɪɨɞ 0,3-0,35). 
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R ɦ. 

 
Ⱦɥɹ ɪɚɫɱɟɬɨɜ ɝɪɚɧɢɰ ɜɬɨɪɨɝɨ ɩɨɹɫɚ ɩɪɢ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɩɨɞɡɟɦ-

ɧɨɝɨ ɩɨɬɨɤɚ >0,01 ɦ/ɫɭɬ. ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɩɨɩɟɪɟɤ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɩɨɬɨɤɚ /R  
ɢɫɩɨɥɶɡɭɟɦ ɮɨɪɦɭɥɭ 

 

2
/ L

R  ,                                                                                                   (22) 

 
ɝɞɟ L  – ɲɢɪɢɧɚ ɨɛɥɚɫɬɢ ɩɢɬɚɧɢɹ ɫɤɜɚɠɢɧɵ, ɦ. 

 

q

Q
L  ,                                                                                                     (23) 

 
ɝɞɟ Q  – ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɜɨɞɨɡɚɛɨɪɚ, ɦ3/ɫɭɬ.; 

q  – ɟɞɢɧɢɱɧɵɣ ɪɚɫɯɨɞ (ɧɚ ɨɞɢɧ ɦɟɬɪ ɲɢɪɢɧɵ ɩɨɬɨɤɚ) ɩɨɞɡɟɦɧɵɯ ɜɨɞ 
ɧɚ ɭɱɚɫɬɤɟ ɪɚɫɩɨɥɨɠɟɧɢɹ ɜɨɞɨɡɚɛɨɪɚ ɜ ɟɫɬɟɫɬɜɟɧɧɵɯ ɭɫɥɨɜɢɹɯ ɦ2/ɫɭɬ. 

 
ImKq ɫɪФ  . ,                                                                                       (24) 

 
ɝɞɟ ФK  – ɤɨɷɮɮɢɰɢɟɧɬ ɮɢɥɶɬɪɚɰɢɢ ɜɨɞɨɧɨɫɧɵɯ ɩɨɪɨɞ, ɦ/ɫɭɬ.  

 
2,002.075,1011,0 q  ɦ2/ɫɭɬ, 
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7800
2,0

1560
L  ɦ, 
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7800/ R  ɦ. 

 
Ƚɪɚɧɢɰɵ ɜɬɨɪɨɝɨ ɩɨɹɫɚ ɫɨɜɩɚɞɚɸɬ ɫ ɝɪɚɧɢɰɚɦɢ ɬɪɟɬɶɟɝɨ ɩɨɹɫɚ. 
Ƚɪɚɧɢɰɚ ɬɪɟɬɶɟɝɨ ɩɨяɫɚ ɁɋɈ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ ɬɚɤɨɦ ɪɚɫɫɬɨɹɧɢɢ 

ɨɬ ɫɤɜɚɠɢɧ, ɱɬɨɛɵ ɜɪɟɦɹ ɩɪɨɞɜɢɠɟɧɢɹ ɯɢɦɢɱɟɫɤɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ ɜɨɞɵ ɞɨ 
ɫɤɜɚɠɢɧ ɛɵɥɨ ɛɨɥɶɲɟ ɜɪɟɦɟɧɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɡɚɛɨɪɚ, ɧɨ ɧɟ ɦɟɧɟɟ 25 
ɥɟɬ. 

Ɋɚɡɦɟɪɵ ɬɟɪɪɢɬɨɪɢɢ ɜɬɨɪɨɝɨ ɢ ɬɪɟɬɶɟɝɨ ɩɨɹɫɚ ɡɨɧ ɁɋɈ ɭɫɬɚɧɚɜɥɢɜɚ-
ɸɬɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ, ɤɨɬɨɪɵɟ ɜɵɩɨɥɧɹɸɬɫɹ ɜ ɫɨ-
ɨɬɜɟɬɫɬɜɢɢ ɫ ɉɨɫɨɛɢɟɦ ɩɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɫɨɨɪɭɠɟɧɢɣ ɞɥɹ ɡɚɛɨɪɚ ɩɨɞ-
ɡɟɦɧɵɯ ɜɨɞ [1]. 

ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɤɚɠɞɨɝɨ ɩɨɹɫɚ ɁɋɈ ɩɪɟɞɩɢɫɵɜɚɟɬɫɹ ɜɵɩɨɥɧɟɧɢɟ ɨɩ-
ɪɟɞɟɥɟɧɧɵɯ ɫɚɧɢɬɚɪɧɨ-ɨɡɞɨɪɨɜɢɬɟɥɶɧɵɯ, ɡɚɳɢɬɧɵɯ ɢ ɜɨɞɨɨɯɪɚɧɧɵɯ ɦɟɪɨ-
ɩɪɢɹɬɢɣ. 

ɉɟɪɜɵɣ ɩɨɹɫ ɁɋɈ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɢ ɡɚɩɪɟɳɟɧɨ. 
ɉɪɟɞɭɫɦɨɬɪɟɧɨ: 
 ɨɝɪɚɠɞɟɧɢɟ ɫɟɬɤɨɣ «ɪɚɛɢɰɚ» ɢɡɝɨɪɨɞɶɸ 1,5 ɦ ɫ ɧɚɫɚɞɤɨɣ ɩɨ-

ɜɟɪɯɭ ɢɡ ɤɨɥɸɱɟɣ ɩɪɨɜɨɥɨɤɢ ɧɚ ɜɵɫɨɬɭ 0,5 ɦ ɢ ɩɨɫɚɞɤɨɣ ɫ ɜɧɭɬɪɟɧɧɟɣ ɫɬɨ-
ɪɨɧɵ ɨɝɪɚɞɵ ɩɨ ɩɟɪɢɦɟɬɪɭ ɫɩɥɨɲɧɨɣ «ɠɢɜɨɣ» ɢɡɝɨɪɨɞɢ ɢɡ ɤɭɫɬɚɪɧɢɤɚ ɜ 
ɨɞɢɧ ɪɹɞ ɢ ɞɟɪɟɜɶɟɜ ɱɟɪɟɡ 5 ɦ; 

 ɩɥɚɧɢɪɨɜɤɚ ɫ ɰɟɥɶɸ ɨɬɜɨɞɚ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɫɬɨɤɚ ɡɚ ɩɪɟɞɟɥɵ 
ɩɟɪɜɨɝɨ ɩɨɹɫɚ; 

 ɭɫɬɪɨɣɫɬɜɨ ɧɚ ɩɪɨɟɡɞɚɯ ɢ ɩɨɞɴɟɡɞɚɯ ɤ ɫɨɨɪɭɠɟɧɢɹɦ ɩɨɤɪɵɬɢɹ 
ɢɡ ɝɪɚɜɢɣɧɨ-ɩɟɫɱɚɧɨɣ ɫɦɟɫɢ; 

 ɤɚɧɚɥɢɡɨɜɚɧɢɟ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ II ɩɨɞɴɺɦɚ ɜ ɜɨɞɨɧɟɩɪɨɧɢ-
ɰɚɟɦɵɣ ɜɵɝɪɟɛ; 

 ɭɫɬɚɧɨɜɤɚ ɫɜɟɬɢɥɶɧɢɤɚ ɭ ɜɯɨɞɚ ɜ ɡɨɧɭ; 
 ɬɪɚɜɨɫɟɹɧɢɟ ɧɚ ɧɟɡɚɞɟɪɧɨɜɚɧɧɨɣ ɬɟɪɪɢɬɨɪɢɢ. 
Ɂɚɩɪɟɳɟɧɨ: 
 ɜɫɟ ɜɢɞɵ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɢɥɢ 

ɪɚɫɲɢɪɟɧɢɹ ɜɨɞɨɡɚɛɨɪɧɵɯ ɢ ɨɫɧɨɜɧɵɯ ɜɨɞɨɩɪɨɜɨɞɧɵɯ ɫɨɨɪɭɠɟɧɢɣ; 
 ɩɪɨɤɥɚɞɤɚ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɪɚɡɥɢɱɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ, ɡɚ ɢɫɤɥɸɱɟ-

ɧɢɟɦ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɨɛɫɥɭɠɢɜɚɸɳɢɯ ɜɨɞɨɩɪɨɜɨɞɧɵɟ ɫɨɨɪɭɠɟɧɢɹ; 
 ɪɚɡɦɟɳɟɧɢɟ ɠɢɥɵɯ ɢ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɛɵɬɨɜɵɯ ɡɞɚɧɢɣ; 
 ɩɪɨɠɢɜɚɧɢɟ ɥɸɞɟɣ, ɜ ɬɨɦ ɱɢɫɥɟ ɪɚɛɨɬɚɸɳɢɯ ɧɚ ɜɨɞɨɩɪɨɜɨɞɟ; 
 ɩɪɢɦɟɧɟɧɢɟ ɞɥɹ ɪɚɫɬɟɧɢɣ ɹɞɨɯɢɦɢɤɚɬɨɜ ɢ ɭɞɨɛɪɟɧɢɣ; - ɜɨɞɨ-

ɩɨɣ ɢ ɜɵɩɚɫ ɫɤɨɬɚ; 
 ɜɵɩɭɫɤ ɫɬɨɱɧɵɯ ɜɨɞ, ɫɜɚɥɤɚ ɦɭɫɨɪɚ, ɧɚɜɨɡɚ ɢ ɧɟɱɢɫɬɨɬ; 
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 ɪɵɬɶɺ ɬɪɚɧɲɟɣ, ɹɦ, ɤɚɧɚɜ, ɤɚɧɚɥɨɜ ɢ ɞɪɭɝɢɯ, ɧɟ ɫɜɹɡɚɧɧɵɯ ɫ 
ɷɤɫɩɥɭɚɬɚɰɢɟɣ ɜɨɞɨɩɪɨɜɨɞɚ. 

ȼɬɨɪɨɣ ɩɨɹɫ ɁɋɈ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɢ ɡɚɩɪɟɳɟɧɨ: 
 ɬɨ ɠɟ, ɱɬɨ ɢ ɞɥɹ ɩɟɪɜɨɝɨ ɩɨɹɫɚ (ɬ.ɤ. ɪɚɞɢɭɫ ɟɝɨ ɞɟɣɫɬɜɢɹ ɫɨɜɩɚ-

ɞɚɟɬ ɫ ɝɪɚɧɢɰɚɦɢ ɫɬɪɨɝɨɝɨ ɪɟɠɢɦɚ). 
Ɍɪɟɬɢɣ ɩɨɹɫ ɁɋɈ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɢ ɡɚɩɪɟɳɟɧɨ. 
ɉɪɟɞɭɫɦɨɬɪɟɧɨ: 
 ɬɚɦɩɨɧɚɠ ɫɬɚɪɵɯ ɛɟɡɞɟɣɫɬɜɭɸɳɢɯ ɫɤɜɚɠɢɧ; 
 ɭɫɬɪɨɣɫɬɜɨ ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɵɯ ɜɵɝɪɟɛɨɜ. 
Ɂɚɩɪɟɳɟɧɨ: 
 ɛɭɪɟɧɢɟ ɧɨɜɵɯ ɫɤɜɚɠɢɧ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ; 
 ɨɬɜɟɞɟɧɢɟ ɬɟɪɪɢɬɨɪɢɣ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɞɥɹ ɧɚɫɟɥɺɧɧɨɝɨ 

ɩɭɧɤɬɚ ɥɟɱɟɛɧɨ-ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ ɨɡɞɨɪɨɜɢɬɟɥɶɧɵɯ ɭɱɪɟɠɞɟɧɢɣ, ɫɟɥɶ-
ɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɢ ɞɪɭɝɢɯ ɨɛɴɟɤɬɨɜ, ɫɜɹɡɚɧɧɵɯ ɫ ɩɨɜɵɲɟɧɢɟɦ ɫɬɟɩɟɧɢ 
ɨɩɚɫɧɨɫɬɢ ɡɚɝɪɹɡɧɟɧɢɹ ɢɫɬɨɱɧɢɤɚ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɫɬɨɱɧɵɦɢ ɜɨɞɚɦɢ; 

 ɪɚɡɦɟɳɟɧɢɟ ɫɤɥɚɞɨɜ ɝɨɪɸɱɟ-ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɹɞɨɯɢɦɢ-
ɤɚɬɨɜ ɢ ɦɢɧɟɪɚɥɶɧɵɯ ɭɞɨɛɪɟɧɢɣ, ɧɚɤɨɩɢɬɟɥɟɣ, ɲɥɚɦɨɯɪɚɧɢɥɢɳ ɢ ɞɪɭɝɢɯ 
ɨɛɴɟɤɬɨɜ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɜɵɡɜɚɬɶ ɯɢɦɢɱɟɫɤɢɟ ɡɚɝɪɹɡɧɟɧɢɹ ɜɨɞɨɢɫɬɨɱɧɢɤɚ; 

 ɪɚɡɦɟɳɟɧɢɟ ɤɥɚɞɛɢɳ, ɫɤɨɬɨɦɨɝɢɥɶɧɢɤɨɜ, ɩɨɥɟɣ ɚɫɫɟɧɢɡɚɰɢɢ, 
ɩɨɥɟɣ ɮɢɥɶɬɪɚɰɢɢ, ɡɟɦɥɟɞɟɥɶɱɟɫɤɢɯ ɩɨɥɟɣ ɨɪɨɲɟɧɢɹ, ɫɨɨɪɭɠɟɧɢɣ ɩɨɞɡɟɦ-
ɧɨɣ ɮɢɥɶɬɪɚɰɢɢ, ɧɚɜɨɡɨɯɪɚɧɢɥɢɳ, ɫɢɥɨɫɧɵɯ ɬɪɚɧɲɟɣ, ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ 
ɢ ɩɬɢɰɟɜɨɞɱɟɫɤɢɯ ɩɪɟɞɩɪɢɹɬɢɣ ɢ ɞɪɭɝɢɯ ɨɛɴɟɤɬɨɜ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɜɵɡɜɚɬɶ 
ɦɢɤɪɨɛɧɵɟ ɡɚɝɪɹɡɧɟɧɢɹ ɜɨɞɨɢɫɬɨɱɧɢɤɚ; 

 –ɩɪɢɦɟɧɟɧɢɟ ɭɞɨɛɪɟɧɢɣ ɢ ɹɞɨɯɢɦɢɤɚɬɨɜ; 
 ɡɚɤɚɱɤɚ ɨɬɪɚɛɨɬɚɧɧɵɯ ɜɨɞ ɜ ɩɨɞɡɟɦɧɵɟ ɩɥɚɫɬɵ, ɩɨɞɡɟɦɧɨɟ 

ɫɤɥɚɞɢɪɨɜɚɧɢɟ ɬɜɺɪɞɵɯ ɨɬɯɨɞɨɜ ɢ ɪɚɡɪɚɛɨɬɤɚ ɧɟɞɪ ɡɟɦɥɢ; 
 – ɡɚɝɪɹɡɧɟɧɢɟ ɬɟɪɪɢɬɨɪɢɢ ɧɟɱɢɫɬɨɬɚɦɢ, ɦɭɫɨɪɨɦ, ɧɚɜɨɡɨɦ ɢ ɞɪ. 
ɋɛɨɪɧɵɟ ɜɨɞɨɜɨɞɵ ɧɚ ɜɨɞɨɡɚɛɨɪɚɯ ɩɨɞɡɟɦɧɵɯ ɜɨɞ ɩɪɟɞɧɚɡɧɚɱɚɸɬɫɹ 

ɞɥɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ ɜɨɞɵ ɨɬ ɜɨɞɨɡɚɛɨɪɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɞɨ ɫɬɚɧɰɢɢ 
ɩɨɞɝɨɬɨɜɤɢ ɜɨɞɵ. 
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2 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚя ɱɚɫɬɶ 
 
2.1 Ɋɚɫɱɟɬ ɫɬɚɧɰɢɢ ɜɨɞɨɩɨɞɝɨɬɨɜɤɢ 
 
Ⱦɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ ɫɨɨɪɭɠɟɧɢɣ ɫɬɚɧɰɢɢ ɜɨɞɨɩɨɞɝɨɬɨɜɤɢ ɩɪɢɜɟɞɟɧɵ 

ɜ ɬɚɛɥɢɰɟ 2. 
 

Ɍɚɛɥɢɰɚ 2 – Ⱦɚɧɧɵɟ ɞɥɹ ɪɚɫɱɺɬɚ:  
ɉɨɤɚɡɚɬɟɥɢ ȿɞ.ɢɡɦ. Ʉɨɧɰɟɧɬɪɚɰɢɹ ɜ ɢɫɯɨɞɧɨɣ 

ɜɨɞɟ 
ɉȾɄ 

Ɇɭɬɧɨɫɬɶ ɦɝ/ɥ 1,5 1,5 
ɐɜɟɬɧɨɫɬɶ ɝɪɚɞ 16 20 

ȼɨɞɨɪɨɞɧɵɣ ɩɨɤɚɡɚ-
ɬɟɥɶ, ɪɇ 

 7,2 6,5-8,5 

ȻɄɉ ɦɝ/ɥ 1,56 ≤2 
Ɉɛɳɚɹ ɠɟɫɬɤɨɫɬɶ ɦɝ-ɷɤɜ/ɥ 9,0 7,0 

ɀɟɥɟɡɨ ɦɝ/ɥ 0,3 0,3 
ɏɉɄ ɦɝ/ɥ 12 15 

ɏɥɨɪɢɞ ɦɝ/ɥ 50 350 
ɋɭɥɶɮɚɬ ɦɝ/ɥ 100 500 
ɇɢɬɪɚɬ ɦɝ/ɥ 45 45 
ɐɢɧɤ ɦɝ/ɥ 0,05 1,0 
Ɇɟɞɶ ɦɝ/ɥ 1,0 1,0 

Ⱥɥɸɦɢɧɢɣ ɦɝ/ɥ 0,02 0,5 
ɏɪɨɦ ɦɝ/ɥ 0,05 0,05 

ɋɜɢɧɟɰ ɦɝ/ɥ 0,03 0,03 
SO4

2- ɦɝ/ɥ 85 500 
Ca+ ɦɝ/ɥ 180  
Na+ ɦɝ/ɥ 15  
Cl- ɦɝ/ɥ 28,4 ≤350 

 
Ɋɚɫɱɺɬɧɵɣ ɪɚɫɯɨɞ – 1560 ɦ3/ɫɭɬ = 65 ɦ3/ɱ 
Ⱦɥɹ ɡɚɞɚɧɧɵɯ ɭɫɥɨɜɢɣ ɧɚɢɛɨɥɟɟ ɰɟɥɟɫɨɨɛɪɚɡɧɵɦ ɹɜɥɹɟɬɫɹ ɩɪɢɦɟɧɟ-

ɧɢɟ ɩɚɪɚɥɥɟɥɶɧɨɝɨ ɜɨɞɨɪɨɞ–ɧɚɬɪɢɣ–ɤɚɬɢɨɧɢɬɨɜɨɝɨ ɦɟɬɨɞɚ ɭɦɹɝɱɟɧɢɹ, ɬɚɤ 
ɤɚɤ ɩɪɢ ɭɦɹɝɱɟɧɢɢ ɩɨ ɫɯɟɦɟ ɩɚɪɚɥɥɟɥɶɧɨɝɨ ɤɚɬɢɨɧɢɪɨɜɚɧɢɹ ɨɞɧɨɜɪɟɦɟɧɧɨ 
ɫɧɢɠɚɟɬɫɹ ɳɺɥɨɱɧɨɫɬɶ ɜɨɞɵ. 

 
2.2 ȼɵɛɨɪ ɢ ɨɛɨɫɧɨɜɚɧɢɟ ɩɪɢɧɰɢɩɢɚɥɶɧɨɣ ɫɯɟɦɵ ɭɦяɝɱɟɧɢя ɜɨ-

ɞɵ 
 
ɂɡɜɟɫɬɧɨ, ɱɬɨ ɠɟɫɬɤɨɫɬɶ ɜɨɞɵ ɨɛɭɫɥɨɜɥɟɧɚ ɧɚɥɢɱɢɟɦ ɜ ɧɟɣ ɫɨɥɟɣ 

ɤɚɥɶɰɢɹ ɢ ɦɚɝɧɢɹ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɠɟɫɬɤɨɣ ɜɨɞɵ ɩɪɢɜɨɞɢɬ ɤ ɨɛɪɚɡɨɜɚɧɢɸ 
ɧɚ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɤɨɬɥɨɜ ɢ ɚɩɩɚɪɚɬɨɜ ɧɚɤɢɩɢ, ɫɧɢɠɚɸɳɟɣ ɷɮ-
ɮɟɤɬɢɜɧɨɫɬɶ ɢɯ ɪɚɛɨɬɵ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɨɞɧɢɦ ɢɡ ɧɚɢɛɨɥɟɟ ɩɪɨɝɪɟɫ-
ɫɢɜɧɵɯ ɢ ɪɚɰɢɨɧɚɥɶɧɵɯ ɫɩɨɫɨɛɨɜ ɭɦɹɝɱɟɧɢɹ ɹɜɥɹɟɬɫɹ ɦɟɬɨɞ ɨɛɦɟɧɚ. ɋɧɢ-
ɠɟɧɢɟ ɠɟɫɬɤɨɫɬɢ ɜɨɞɵ ɢɨɧɧɵɦ ɨɛɦɟɧɨɦ ɨɫɧɨɜɚɧɨ ɧɚ ɫɩɨɫɨɛɧɨɫɬɢ ɨɩɪɟɞɟ-
ɥɟɧɧɵɯ ɩɪɢɪɨɞɧɵɯ ɢ ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ (ɤɚɬɢɨɧɢɬɨɜ) ɨɛɦɟɧɢɜɚɬɶ 
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ɢɨɧɵ, ɢɦɟɸɳɢɟɫɹ ɜ ɢɯ ɫɨɫɬɚɜɟ, ɧɚ ɢɨɧɵ ɋɚ2+ ɢ Mg2+, ɨɛɭɫɥɨɜɥɢɜɚɸɳɢɟ 
ɠɟɫɬɤɨɫɬɶ ɜɨɞɵ. ɇɚɢɛɨɥɟɟ ɱɚɫɬɨ ɜ ɤɚɱɟɫɬɜɟ ɨɛɦɟɧɧɵɯ ɢɨɧɨɜ ɢɫɩɨɥɶɡɭɸɬɫɹ 
ɢɨɧɵ Na+ ɢ ɇ+: 

 

3223 2][)(][2 NaHCOКɚɬCaHCOɋɚКɚɬNa  ; 
 

HClКɚɬMgMgClКɚɬH 22][][2 2   
 
Ʉ ɤɚɬɢɨɧɢɬɚɦ ɨɬɧɨɫɹɬɫɹ ɝɥɚɭɤɨɧɢɬɨɜɵɣ ɩɟɫɨɤ, ɝɭɦɭɫɨɜɵɟ ɭɝɥɢ, 

ɫɭɥɶɮɨɭɝɨɥɶ, ɦɚɬɟɪɢɚɥɵ ɧɚ ɨɫɧɨɜɟ ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɫɦɨɥ (Ʉɍ-1, Ʉɍ 2, ɄȻ-2, 
ɄȻ-4) ɢ ɞɪɭɝɢɟ. 

ȼ ɩɪɨɰɟɫɫɟ ɜɨɞɵ ɱɟɪɟɡ ɫɥɨɣ ɟɝɨ ɨɛɦɟɧɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɭɦɟɧɶɲɚɟɬɫɹ. 
ɗɬɨ ɜɵɡɵɜɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɩɟɪɢɨɞɢɱɟɫɤɨɣ ɪɟɝɟɧɟɪɚɰɢɢ ɦɚɬɟɪɢɚɥɚ. ɇɚ-
ɬɪɢɣ-ɤɚɬɢɨɧɢɬɨɜɵɟ ɮɢɥɶɬɪɵ ɪɟɝɟɧɟɪɢɪɭɸɬɫɹ ɪɚɫɬɜɨɪɨɦ ɩɨɜɚɪɟɧɧɨɣ ɫɨɥɢ: 

 
][22][ 22 КɚɬNaCaClNaClКɚɬCa   

 
ȼɨɞɨɪɨɞ-ɤɚɬɢɨɧɢɬɨɜɵɟ ɮɢɥɶɬɪɵ ɪɚɫɬɜɨɪɨɦ ɤɢɫɥɨɬɵ: 
 

][2][ 4422 КɚɬHMgSOSOHКɚɬMg   
 
Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɯɢɦɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɧɟɨɛɯɨɞɢɦɨ 

ɭɫɬɪɨɣɫɬɜɨ ɫɩɟɰɢɚɥɶɧɨɝɨ ɫɨɨɪɭɠɟɧɢɹ – ɫɬɚɧɰɢɹ ɭɦɹɝɱɟɧɢɹ ɜɨɞɵ. 
ɍɦɹɝɱɟɧɢɟ ɜɨɞɵ ɦɟɬɨɞɨɦ ɢɨɧɧɨɝɨ ɨɛɦɟɧɚ ɦɨɠɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ: 

ɨɞɧɨ-ɢ ɞɜɭɯɫɬɭɩɟɧɱɚɬɵɦ ɧɚɬɪɢɣ-ɤɚɬɢɨɧɢɪɨɜɚɧɢɟɦ; ɩɚɪɚɥɥɟɥɶɧɵɦ, ɩɨɫɥɟ-
ɞɨɜɚɬɟɥɶɧɵɦ ɢ ɫɨɜɦɟɫɬɧɵɦ ɜɨɞɨɪɨɞ–ɧɚɬɪɢɣ–ɤɚɬɢɨɧɢɪɨɜɚɧɢɟɦ. 

ȼɵɛɨɪ ɫɯɟɦɵ ɭɦɹɝɱɟɧɢɹ ɜɨɞɵ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ ɫɨɫɬɚɜ-
ɥɟɧɢɹ ɞɚɧɧɵɯ ɯɢɦɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɢɫɯɨɞɧɨɣ ɜɨɞɵ ɢ ɬɪɟɛɭɟɦɨɝɨ ɤɚɱɟɫɬɜɚ 
ɭɦɹɝɱɟɧɢɹ ɜɨɞɵ. 

ɉɚɪɚɥɥɟɥɶɧɨ H–Na–ɤɚɬɢɨɧɢɪɨɜɚɧɢɟ ɩɪɢɦɟɧɹɟɬɫɹ ɩɪɢ ɭɫɥɨɜɢɢ: 

5,0
0


ɀ
ɀК ; 

5,3ɧɤɀ  ɦɝ-ɷɤɜ/ɥ; 
4...32

4   ClSO ɦɝ-ɷɤɜ/ɥ; 
2...1Na ɦɝ-ɷɤɜ/ɥ. 

ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɟ H–Na–ɤɚɬɢɨɧɢɪɨɜɚɧɢɟ ɩɪɢɦɟɧɹɟɬɫɹ ɩɪɢ ɭɫɥɨɜɢɢ: 

5,0
0


ɀ
ɀК ; 

5,3ɇКɀ ɦɝ-ɷɤɜ/ɥ; 
4...32

4   ClSO ɦɝ-ɷɤɜ/ɥ; 
Na – ɧɟ ɥɢɦɢɬɢɪɭɟɬɫɹ. 
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Ⱦɥɹ ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɬɵ ɜɵɛɨɪ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɵ ɭɦɹɝɱɟɧɢɹ ɜɨ-
ɞɵ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɚ ɢ ɞɚɧɧɵɦ ɬɚɛɥɢɰɵ 3. 

 
Ɍɚɛɥɢɰɚ 3 –Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɢ ɨɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɪɚɡɥɢɱɧɵɯ 
ɫɯɟɦ ɭɫɬɚɧɨɜɨɤ ɞɥɹ ɭɦɹɝɱɟɧɢɹ ɜɨɞɵ ɤɚɬɢɨɧɢɪɨɜɚɧɢɟɦ 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ 
ɫɯɟɦɚ 

Ʉɚɱɟɫɬɜɨ ɮɢɥɶɬɪɚ 

Ɉɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ Ɉɛɳɚɹ ɠɟ-
ɫɬɤɨɫɬɶ.ɦɝ-

ɷɤɜ/ɥ 

Ɉɛɳɚɹ ɠɟ-
ɥɨɱɧɨɫɬɶ.ɦɝ-

ɷɤɜ/ɥ 

ɉɚɪɚɥɥɟɥɶɧɨɟ H-Na-
ɤɚɬɢɨɧɢɪɨɜɚɧɢɟ, ɫɦɟɲɟɧɢɟ 

ɤɚɬɢɨɧɢɪɨɜɚɧɧɵɯ ɜɨɞ ɢ 
ɭɞɚɥɟɧɢɟ ɞɜɭɨɤɢɫɢ ɭɝɥɟɪɨɞɚ 

0,05 0,35 

Ⱦɥɹ ɭɦɹɝɱɟɧɢɹ ɜɨɞɵ ɫ 
ɤɚɪɛɨɧɚɬɧɨɣ ɠɟɫɬɤɨ-

ɫɬɶɸ ɛɨɥɟɟ 50% ɢ ɫ ɨɛ-
ɳɢɦ ɨɞɧɨɜɪɟɦɟɧɧɵɦ 
ɫɧɢɠɟɧɢɟɦ ɟɟ ɳɟɥɨɱ-

ɧɨɫɬɢ 
ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɟ H-Na-

ɤɚɬɢɨɧɢɪɨɜɚɧɢɟ, ɫɦɟɲɟɧɢɟ 
ɤɚɬɢɨɧɢɪɨɜɧɧɨɣ ɜɨɞɵ ɫ ɢɫ-
ɯɨɞɧɨɣ, ɭɞɚɥɟɧɢɟ ɞɜɭɨɤɢɫɢ 

ɭɝɥɟɪɨɞɚ 

0,05 0,7 

Ⱦɥɹ ɭɦɹɝɱɟɧɢɹ ɜɨɞɵ ɫ 
ɤɚɪɛɨɧɚɬɧɨɣ ɠɟɫɬɤɨ-
ɫɬɶɸ ɦɟɧɟɟ 50% ɢ ɨɛ-
ɳɢɦ ɫɨɥɟɫɨɞɟɪɠɚɧɢɟɦ 

ɛɨɥɟɟ 700 ɦɝ/ɥ 

ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɟ H-Na-
ɤɚɬɢɨɧɢɪɨɜɚɧɢɟ ɫ «ɝɨɥɨɞɧɨɣ» 
ɪɟɝɟɧɟɪɚɰɢɟɣ ɇ-ɤɚɬɢɨɧɢɬɧɵɯ 

ɮɢɥɶɬɪɨɜ ɢ ɭɞɚɥɟɧɢɟɦ ɞɜɭ-
ɨɤɢɫɢ ɭɝɥɟɪɨɞɚ ɩɨɫɥɟ ɧɢɯ 

0,05 0,7 

Ⱦɥɹ ɭɦɹɝɱɟɧɢɹ ɜɨɞɵ ɫ 
ɤɚɪɛɨɧɚɬɧɨɣ ɠɟɫɬɤɨ-
ɫɬɶɸ ɦɟɧɟɟ 50% ɢ ɫ 

ɨɛɳɢɦ ɫɨɥɟɫɨɞɟɪɠɚɧɢ-
ɟɦ ɦɟɧɟɟ 1500 ɦɝ/ɥ 

 
2.3 Ɋɚɫɱɟɬ ɇ-Nɚ-ɤɚɬɢɨɧɢɬɨɜɵɯ ɮɢɥɶɬɪɨɜ 
 
Ɋɚɫɱɟɬɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɜɨɞɨɭɦɹɝɱɢɬɟɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ 
65ɱɚɫQ  ɦ

3/ɱɚɫ 1560 ɫɭɬQ  ɦ3/ɫɭɬ . 
Ʉɚɱɟɫɬɜɨ ɢɫɯɨɞɧɨɣ ɜɨɞɵ ɢɡ ɩɨɞɡɟɦɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ 

ɫɥɟɞɭɸɳɢɦɢ ɞɚɧɧɵɦɢ: ɨɛɳɚɹ ɠɟɫɬɤɨɫɬɶ 0,9ɀ0   ɦɝ-ɷɤɜ/ɥ; ɳɟɥɨɱɧɨɫɬɶ 
(ɤɚɪɛɨɧɚɬɧɚɹ ɠɟɫɬɤɨɫɬɶ) 2,3ɓ   ɦɝ-ɷɤɜ/ɥ; ɤɨɥɢɱɟɫɬɜɨ ɜɡɜɟɲɟɧɧɵɯ ɜɟɳɟɫɬɜ 
ɧɟ ɛɨɥɟɟ 5–8 ɦɝ/ɥ; ɫɨɞɟɪɠɚɧɢɟ ɢɨɧɨɜ 97,1SO 2

4   ɦɝ-ɷɤɜ/ɥ ɢɨɧɨɜ 8,0Cl   
ɦɝ-ɷɤɜ/ɥ. 

ɉɨɥɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɭɫɬɚɧɨɜɤɢ, ɦ3/ɱ: 
 

24
ɫɭɬɭ

ɱɚɫ

QK
=q


,                                                                                        (25) 

 
ɝɞɟ ɭK – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 
ɭɫɬɚɧɨɜɤɢ, 25,1ɭK . 

 

25,81
24

1560251


,
=qɱɚɫ  ɦ3/ɱ. 
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ɍɦɹɝɱɟɧɢɟ ɜɨɞɵ ɧɚɞɥɟɠɢɬ ɩɪɢɦɟɧɹɬɶ ɩɨ ɫɯɟɦɚɦ: ɩɚɪɚɥɥɟɥɶɧɨɟ ɜɨ-

ɞɨɪɨɞ–ɧɚɬɪɢɣ ɤɚɬɢɨɧɢɪɨɜɚɧɢɟ. 
ɋɭɦɦɚ ɫɭɥɶɮɚɬɧɵɯ ɢ ɯɥɨɪɢɞɧɵɯ ɚɧɢɨɧɨɜ ɜ ɢɫɯɨɞɧɨɣ ɜɨɞɟ 

77,28,097,1)( 2

4   ClSOȺ  ɦɝ∙ɷɤɜ/ɥ, ɬ.ɟ. ɧɟ ɩɪɟɜɵɲɚɟɬ ɞɨɩɭɫɬɢɦɨɣ 
ɜɟɥɢɱɢɧɵ 3 – 4 ɦɝ-ɷɤɜ/ɥ. 

ɋɨɞɟɪɠɚɧɢɟ ɢɨɧɨɜ Na ɫɨɫɬɚɜɥɹɟɬ 15 ɦɝ/ɥ, ɢɥɢ 65,023:15ɋNa   
ɦɝ-ɷɤɜ/ɥ < 1 ɦɝ-ɷɤɜ/ɥ. 

Ⱦɨɩɭɫɬɢɦɚɹ ɨɫɬɚɬɨɱɧɚɹ ɳɟɥɨɱɧɨɫɬɶ ɭɦɹɝɱɟɧɧɨɣ ɜɨɞɵ 0,35ɓɨɭɜ   ɦɝ-

ɷɤɜ/ɥ. 
Ɍɚɤ ɤɚɤ ɨɬɧɨɲɟɧɢɟ 5,026,00,9:3,2ɀ:ɀ 0Ʉ  , ɬɨ ɩɨ ɷɬɨɦɭ ɭɫɥɨɜɢɸ, 

ɚ ɪɚɜɧɨ ɢ ɩɨ ɞɪɭɝɢɦ ɩɨɤɚɡɚɬɟɥɹɦ ɚɧɚɥɢɡɚ ɢɫɯɨɞɧɨɣ ɜɨɞɵ, ɩɪɢɧɢɦɚɟɦ ɫɯɟ-
ɦɭ ɩɚɪɚɥɥɟɥɶɧɨɝɨ H-Na-ɤɚɬɢɨɧɢɪɨɜɚɧɢɹ. 

Ɋɚɫɱɟɬ ɜɨɞɵ, ɩɨɞɚɜɚɟɦɨɣ ɧɚ ɇ-ɤɚɬɢɨɧɢɬɨɜɵɟ ɮɢɥɶɬɪɵ: 
 

ɓ
ɓɓ ɨɭɜ





Ⱥ

)(Q
Q ɱɚɫ

ɧ ,                                                                           (26) 

 
ɝɞɟ ɓ– ɳɟɥɨɱɧɨɫɬɶ, ɦɝ-ɷɤɜ/ɥ; 

Ⱥ– ɫɭɦɦɚ ɫɭɥɶɮɚɬɧɵɯ ɢ ɯɥɨɪɢɞɧɵɯ ɢɨɧɨɜ, ɦɝ-ɷɤɜ/ɥ; 
ɨɭɜɓ  – ɞɨɩɭɫɬɢɦɚɹ ɨɫɬɚɬɨɱɧɚɹ ɳɟɥɨɱɧɨɫɬɶ = 0,35 ɦɝ-ɷɤɜ/ɥ. 

 

25
3,277,2

35,03,265






)(

Qɧ  ɦ3/ɱ ɢɥɢ 38,5% ɱɚɫQ . 

 
ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ 42SOH ɧɚ ɪɟɝɟɧɟɪɚɰɢɸ ɇ-

ɤɚɬɢɨɧɢɬɨɜɨɣ ɡɚɝɪɭɡɤɢ ɩɪɢɧɢɦɚɟɦ: S = 90 ɝ/ɝ-ɷɤɜ. 
Ɋɚɛɨɱɚɹ ɨɛɦɟɧɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɇ – ɤɚɬɢɨɧɢɬɚ, ɝ-ɷɤɜ/ɦ: 
 

)ɋɋ(ɀq,ȿαȿ ɤNaɤɭɞɩɨɥɧ
ɇ
ɷ

ɇ
ɪɚɛ  50 ,                                           (27) 

 
ɝɞɟ ɇ

ɷα  – ɤɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɝɟɧɟɪɚɰɢɢ ɇ–ɤɚɬɢɨɧɢɬɚ,  
83,0ɇ

ɷα ; 

ɩɨɥɧE  – ɩɚɫɩɨɪɬɧɚɹ ɩɨɥɧɚɹ ɨɛɦɟɧɧɚɹ ɺɦɤɨɫɬɶ ɤɚɬɢɨɧɢɬɚ ɜ ɧɟɣɬɪɚɥɶ-
ɧɨɣ ɫɪɟɞɟ, ɩɨɥɧE  – ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɞɚɧɧɵɦ ɩɚɫɩɨɪɬɚ ɡɚɜɨɞɚ, ɩɪɢ ɤɪɭɩɧɨɫɬɢ 
ɫɭɥɶɮɨɭɝɥɹ 0,3–0,8 ɦɦ ɩɨɥɧE = 550 ɝ-ɷɤɜ/ɦ3; 

ɭɞq  – ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɨɬɦɵɜɤɭ ɤɚɬɢɨɧɢɬɚ ɩɨɫɥɟ ɪɟɝɟɧɟɪɚ-
ɰɢɢ, 5ɭɞq  ɦ

3/ɱ; 

ɤɀ  – ɤɚɪɛɨɧɚɬɧɚɹ ɠɟɫɬɤɨɫɬɶ, 0,9ɤɀ ; 

Naɋ  – ɤɨɧɰɟɧɬɪɚɰɢɹ ɧɚɬɪɢɹ ɜ ɢɫɯɨɞɧɨɣ ɜɨɞɟ, ɪɚɜɧɚɹ 0,65 ɦɝ-ɷɤɜ/ɥ; 
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ɤɋ  – ɤɨɧɰɟɧɬɪɚɰɢɹ ɤɚɥɢɹ ɜ ɢɫɯɨɞɧɨɣ ɜɨɞɟ, ɤɋ =0 ɦɝ-ɷɤɜ/ɥ. 
 

1,449065,03,255055083,0  )(,ȿ ɇ
ɪɚɛ  ɝ-ɷɤɜ/ɦ3. 

 
ɇɟɨɛɯɨɞɢɦɵɣ ɨɛɴɺɦ ɤɚɬɢɨɧɢɬɚ ɞɥɹ ɡɚɝɪɭɡɤɢ ɜ ɇ–ɤɚɬɢɨɧɢɬɨɜɵɟ 

ɮɢɥɶɬɪɵ: 
 

ɪɚɛ

Naɧ
ɇ ȿn

)ɋ(ɀQ
W





240 ,                                                                       (28) 

 
ɝɞɟ 0ɀ  – ɨɛɳɚɹ ɠɺɫɬɤɨɫɬɶ ɭɦɹɝɱɺɧɧɨɣ ɜɨɞɵ; 

n  – ɱɢɫɥɨ ɪɟɝɟɧɟɪɚɰɢɣ ɤɚɠɞɨɝɨ ɮɢɥɶɬɪɚ ɜ ɫɭɬɤɢ, 2n . 
 

45,6
  1,4492

2465,00,925






)(

Wɇ  ɦ3. 

 
Ɋɚɫɱɟɬɧɚɹ ɫɤɨɪɨɫɬɶ ɮɢɥɶɬɪɨɜɚɧɢɹ ɧɚ ɇ–ɤɚɬɢɨɧɢɬɨɜɵɯ ɮɢɥɶɬɪɚɯ: 
 

ɮNa

ɢɫɯNa
Na

ɤ
ɧ
ɪɚɛɧ

ɪɚɫɱ

)C(ɀ
)C(ɀ

d,)ɋ(ɀɌ

hȿ









0

02

8000 ln0250
 ,                           (29) 

 
ɝɞɟ ɤh  – ɜɵɫɨɬɚ ɤɚɬɢɨɧɢɬɨɜɨɣ ɡɚɝɪɭɡɤɢ, ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ 1,5 ɦ; 

0Ɍ  – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɬɵ ɮɢɥɶɬɪɚ ɩɪɢ ɫɧɢɠɟɧɧɨɣ ɤɢɫɥɨɬɧɨ-
ɫɬɢ ɮɢɥɶɬɪɚ ɞɨ ɧɭɥɹ, ɪɚɜɧɚɹ 10,5 ɱ; 

80d  – 80%-ɣ ɤɚɥɢɛɪ ɡɟɪɟɧ ɤɚɬɢɨɧɢɬɨɜɨɣ ɡɚɝɪɭɡɤɢ, ɪɚɜɧɵɣ 0,8 ɦɦ. 
ɂɧɞɟɤɫ "ɢɫɯ" ɨɛɨɡɧɚɱɟɧɚ ɢɫɯɨɞɧɚɹ ɜɨɞɚ, ɚ ɢɧɞɟɤɫɨɦ "ɮ" – ɮɢɥɶɬɪɚɬ 

ɇ–ɤɚɬɢɨɧɢɬɨɜɵɯ ɮɢɥɶɬɪɨɜ, ɬɨɝɞɚ 03,0ɀɮ
0   ɦɝ-ɷɤɜ/ɥ ɢ 01,0Cɮ

Na   ɦɝ-ɷɤɜ/ɥ. 
 

3,33

01,003,0

65,00,9
ln8002506500,9510

511,449

2











,,),(,

,νɧ
ɪɚɫɱ  ɦ/ɱ. 

 
ɇɟɨɛɯɨɞɢɦɚɹ ɩɥɨɳɚɞɶ ɇ–ɤɚɬɢɨɧɢɬɨɜɵɯ ɮɢɥɶɬɪɨɜ, ɦ2 
 

ɤ
ɧ h

Wɧ
F  ,                                                                                                 (30) 

 

3,4
5,1

45,6
ɧF  ɦ2. 
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Ʉɨɥɢɱɟɫɬɜɨ ɇ–ɤɚɬɢɨɧɢɬɨɜɵɯ ɮɢɥɶɬɪɨɜ 
 

ɧ

ɧ
ɧ f

F
N  ,                                                                                                 (31) 

 
ɝɞɟ ɧf

 
− ɩɥɨɳɚɞɶ ɫɬɚɧɞɚɪɬɧɨɝɨ ɮɢɥɶɬɪɚ ɡɚɜɨɞɫɤɨɝɨ ɢɡɝɨɬɨɜɥɟɧɢɹ, ɩɪɢ 

ɞɢɚɦɟɬɪɟ ɮɢɥɶɬɪɚ 1,5 ɦ, 77,1ɧf  ɦ2. 
 

34,2
77,1

3,4
ɧN  ɲɬ. 

 
ɉɪɢɧɢɦɚɟɦ ɬɪɢ ɪɚɛɨɱɢɯ ɮɢɥɶɬɪɚ ɢ ɨɞɢɧ ɪɟɡɟɪɜɧɵɣ. ɋɭɦɦɚɪɧɚɹ 

ɩɥɨɳɚɞɶ ɬɪɟɯ ɪɚɛɨɱɢɯ ɮɢɥɶɬɪɨɜ 
 
  ɧɧ fNf ,                                                                                        (32) 

 
  31,57713 ,f  ɦ3. 
 
Ɏɚɤɬɢɱɟɫɤɚɹ ɫɤɨɪɨɫɬɶ ɮɢɥɶɬɪɨɜɚɧɢɹ ɩɪɢ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ: 
 




f

Qɧɧ
ɮɚɤɬ

 ,                                                                                            (33) 

 

71,4
31,5

25
ɧ

ɮɚɤɬ
  ɦ/ɱ. 

 
ɉɪɢ ɜɵɤɥɸɱɟɧɢɢ ɨɞɧɨɝɨ ɪɚɛɨɱɟɝɨ ɮɢɥɶɬɪɚ ɧɚ ɪɟɝɟɧɟɪɚɰɢɸ (ɮɨɪɫɢ-

ɪɨɜɚɧɧɵɣ ɪɟɠɢɦ)  
 

ɧ

ɧɧ

f

Q
ɮɨɪɫ 


2

 ,                                                                                           (34) 

 

06,7
77,12

25



ɧ

ɮɨɪɫ
  ɦ/ɱ. 

 
Ɉɛɴɟɦ ɡɚɝɪɭɡɤɢ ɇ– ɤɚɬɢɨɧɢɬɨɜɵɯ ɮɢɥɶɬɪɨɜ: 
 

ɤhfW ɧ ,                                                                                          (35) 
 

98,75,131,5ɧ W  ɦ3. 
 



29 

ȼɨɞɚ, ɩɪɨɲɟɞɲɚɹ ɱɟɪɟɡ ɇ–ɤɚɬɢɨɧɢɬɨɜɵɟ ɮɢɥɶɬɪɵ (ɤɢɫɥɵɣ ɮɢɥɶɬ-
ɪɚɬ), ɫɦɟɲɢɜɚɟɬɫɹ ɫ ɜɨɞɨɣ, ɩɪɨɲɟɞɲɟɣ ɱɟɪɟɡ Na–ɤɚɬɢɨɧɢɬɨɜɵɟ ɮɢɥɶɬɪɵ 
(ɳɟɥɨɱɧɨɣ ɮɢɥɶɬɪɚɬ). ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɢɫɯɨɞɹɳɟɣ ɜɡɚɢɦɧɨɣ ɧɟɣɬɪɚɥɢɡɚ-
ɰɢɢ ɭɦɹɝɱɟɧɧɚɹ ɜɨɞɚ ɩɪɢɨɛɪɟɬɚɟɬ ɨɩɬɢɦɚɥɶɧɨ ɧɢɡɤɭɸ ɳɟɥɨɱɧɨɫɬɶ  (ɩɪɢ 
ɫɯɟɦɟ ɩɚɪɚɥɥɟɥɶɧɨɝɨ ɇ–Na–ɤɚɬɢɨɧɢɪɨɜɚɧɢɹ 0,3 ɦɝ-ɷɤɜ/ɥ). 

Ɋɚɫɯɨɞ ɜɨɞɵ, ɩɨɞɚɜɚɟɦɨɣ ɧɚ Nɚ–ɤɚɬɢɨɧɢɬɨɜɵɟ ɮɢɥɶɬɪɵ, ɦ3/ɱ: 
 

ɧɱɚɫNa QQQ  ,                                                                                       (36) 
 

402565 NaQ ɦ3/ɱ ɢɥɢ 61,5% ɱɚɫQ . 
 
Ɋɚɛɨɱɚɹ ɨɛɦɟɧɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɞɥɹ Na–ɤɚɬɢɨɧɢɬɨɜɵɯ ɮɢɥɶɬɪɨɜ, ɝ-

ɷɤɜ/ɦ3: 
 

050 ɀq,EβɚE ɭɞɩɨɥɧNa

Na

ɷ
Na

ɪɚɛ  ,                                                       (37) 

 
ɝɞɟ Na

ɷɚ  – ɤɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɝɟɧɟɪɚɰɢɢ, ɭɱɢɬɵɜɚɸɳɢɣ ɧɟɩɨɥ-
ɧɨɬɭ ɪɟɝɟɧɟɪɚɰɢɢ ɤɚɬɢɨɧɢɬɚ ɩɪɢ ɭɞɟɥɶɧɨɦ ɪɚɫɯɨɞɟ ɫɨɥɢ ɧɚ ɪɟɝɟɧɟɪɚɰɢɸ 

ɋȾ = 200 ɝ/ɝ–ɷɤɜ; ɷɚ = 0,81;  

Naβ  – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɫɧɢɠɟɧɢɟ ɨɛɦɟɧɧɨɣ ɺɦɤɨɫɬɢ ɤɚ-
ɬɢɨɧɢɬɚ ɩɨ ɋɚ2+ ɢ Ɇg2+ ɜɫɥɟɞɫɬɜɢɟ ɱɚɫɬɢɱɧɨɝɨ ɡɚɞɟɪɠɚɧɢɹ ɤɚɬɢɨɧɨɜ ɧɚ-
ɬɪɢɹ. Ɍɚɤ ɤɚɤ ɨɬɧɨɲɟɧɢɟ 05,00,9:65,0: 2

0

2 ɀɋNa , ɫɥɟɞɨɜɚɬɟɥɶɧɨ 
88,0Naβ ; 

ɩɨɥɧE  – ɩɚɫɩɨɪɬɧɚɹ ɩɨɥɧɚɹ ɨɛɦɟɧɧɚɹ ɺɦɤɨɫɬɶ ɤɚɬɢɨɧɢɬɚ ɜ ɧɟɣɬɪɚɥɶɧɨɣ 
ɫɪɟɞɟ, ɩɨɥɧE = 550 ɝ-ɷɤɜ/ɦ3; 

ɭɞq  – ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɨɬɦɵɜɤɭ ɤɚɬɢɨɧɢɬɚ ɩɨɫɥɟ ɪɟɝɟɧɟɪɚ-
ɰɢɢ, 5ɭɞq  ɦ

3/ɦ3; 

0ɀ  – ɠɺɫɬɤɨɫɬɶ ɢɫɯɨɞɧɨɣ ɜɨɞɵ, 0ɀ =9,0 ɦɝ–ɷɤɜ/ɥ. 
 

5,3690,955055088,081,0  ,ENa

ɪɚɛ  ɝ-ɷɤɜ/ɦ3. 

 
Ɋɚɫɱɟɬɧɚɹ ɫɤɨɪɨɫɬɶ ɮɢɥɶɬɪɨɜɚɧɢɹ ɧɚ Na–ɤɚɬɢɨɧɢɬɨɜɵɯ ɮɢɥɶɬɪɚɯ: 
 

)ln(ln0,02

h

ɭ0

2

80

Na

ɪɚɛ0ɦ

ɤ
Na

ɪɚɛ

ɀɀdEɀT

E
νNa

ɪɚɫɱ 


 ,                                   (38) 

 

)(
2

24
ɨɬɦɪɟɝɜɡɪɦ tttT  ,                                                                      (39) 

 
ɝɞɟ 

80d – 80%-ɣ ɤɚɥɢɛɪ ɤɚɬɢɨɧɢɬɨɜɨɣ ɡɚɝɪɭɡɤɢ (ɨɛɵɱɧɨ 
80d = 0,8–1,2 ɦɦ); 
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ɭɀ = 0,2 ɦɝ-ɷɤɜ/ɥ – ɞɨɩɭɫɬɢɦɚɹ ɠɟɫɬɤɨɫɬɶ ɭɦɹɝɱɟɧɧɨɣ ɜɨɞɵ;  

ɦɌ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɦɟɠɪɟɝɟɧɟɪɚɰɢɨɧɧɨɝɨ ɩɟɪɢɨɞɚ; 
ɜɡɪt = 0,25 ɱ (15 ɦɢɧ) – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɜɡɪɵɯɥɟɧɢɹ ɤɚɬɢɨɧɢɬɚ; 

ɪɟɝt = 0,42 ɱ (25 ɦɢɧ) – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɟɝɟɧɟɪɚɰɢɢ; 

ɨɬɦt = 0,83 ɱ (50 ɦɢɧ) – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɬɦɵɜɤɢ. 
 

5,10)83,042,025,0(
2

24
ɦɌ  ɱ, 

 

5
20ln0,9ln805,3690200,9510

515,369
2







),(,,,

,νNa

ɪɚɫɱ  ɦ/ɱ. 

 
ɇɟɨɛɯɨɞɢɦɚɹ ɫɭɦɦɚɪɧɚɹ ɪɚɛɨɱɚɹ ɩɥɨɳɚɞɶ Na–ɤɚɬɢɨɧɨɜɵɯ ɮɢɥɶɬɪɨɜ 
 
Ɉɛɴɺɦ ɡɚɝɪɭɡɤɢ Na–ɤɚɬɢɨɧɢɬɨɜɵɯ ɮɢɥɶɬɪɨɜ, ɦ3: 
 

Na

ɪɚɛ

Na
Na ȿn

ɀQ
W




 024
,                                                                                (40) 

 
ɝɞɟ n– ɱɢɫɥɨ ɮɢɥɶɬɪɨɰɢɤɥɨɜ ɜ ɫɭɬɤɢ: 

 

)( 21 tt

T
n


 ,                                                                                             (41) 

 
ɝɞɟ T – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɬɵ ɤɚɬɢɨɧɢɬɨɜɨɣ ɭɫɬɚɧɨɜɤɢ ɜ ɬɟɱɟɧɢɟ ɫɭ-
ɬɨɤ ɜ ɱɚɫ; 

1t – ɩɨɥɟɡɧɚɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɞɧɨɝɨ ɮɢɥɶɬɪɨɰɢɤɥɚ ɜ ɱɚɫ (ɩɪɢɧɢ-
ɦɚɟɬɫɹ ɨɬ 10 ɞɨ 22 ɱ); 

2t – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɩɟɪɚɰɢɣ, ɫɨɩɪɨɜɨɠɞɚɸɳɢɯ ɪɟɝɟɧɟɪɚɰɢɸ ɤɚ-
ɬɢɨɧɢɬɨɜɨɝɨ ɮɢɥɶɬɪɚ, 5,12t  ɱ. 

 

2
)5,15,10(

24



n , 

 

7,11
5,3692

0,94024





NaW  ɦ3. 

 
ɇɟɨɛɯɨɞɢɦɚɹ ɩɥɨɳɚɞɶ Na–ɤɚɬɢɨɧɢɬɨɜɵɯ ɮɢɥɶɬɪɨɜ, ɦ2: 
 

,
ɤ

Na
Na h

W
F                                                                                             (42) 
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ɝɞɟ ɤh  – ɜɵɫɨɬɚ ɫɥɨɹ ɤɚɬɢɨɧɢɬɚ, ɤh = 1,5 ɦ. 

 

8,7
51

7,11


,
FNa

 ɦ2. 

 
Ʉɨɥɢɱɟɫɬɜɨ Na–ɤɚɬɢɨɧɢɬɨɜɵɯ ɮɢɥɶɬɪɨɜ 
 

Na

Na
Na f

F
N  ,                                                                                              (43) 

 
ɝɞɟ Naf − ɩɥɨɳɚɞɶ ɫɬɚɧɞɚɪɬɧɨɝɨ ɮɢɥɶɬɪɚ ɡɚɜɨɞɫɤɨɝɨ ɢɡɝɨɬɨɜɥɟɧɢɹ, ɩɪɢ 
ɞɢɚɦɟɬɪɟ ɮɢɥɶɬɪɚ 1,5 ɦ, Naf = 1,77 ɦ2. 

 

54,4
77,1

8,7
NaN  ɲɬ. 

 
ɉɪɢɧɢɦɚɟɦ ɩɹɬɶ ɪɚɛɨɱɢɯ Na–ɤɚɬɢɨɧɢɬɨɜɵɯ ɮɢɥɶɬɪɚ. ɋɭɦɦɚɪɧɚɹ 

ɩɥɨɳɚɞɶ ɪɚɛɨɱɢɯ Na–ɤɚɬɢɨɧɢɬɨɜɵɯ ɮɢɥɶɬɪɨɜ ɫɨɫɬɚɜɥɹɟɬ: 
 

NaNaNa fNf  ,                                                                                     (44) 
 
  85,87715 ,f Na  ɦ2. 
 
Ɏɚɤɬɢɱɟɫɤɚɹ ɫɤɨɪɨɫɬɶ ɮɢɥɶɬɪɨɜɚɧɢɹ ɩɪɢ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ: 
 




Na

NaNa

f

Q
ɮɚɤɬ

 ,                                                                                          (45) 

 

5,4
85,8

40
ɮɚɤɬ

Na  ɦ/ɱ. 

 
ɉɪɢ ɜɵɤɥɸɱɟɧɢɢ ɨɞɧɨɝɨ ɮɢɥɶɬɪɚ ɧɚ ɪɟɝɟɧɟɪɚɰɢɸ: 
 

Na

Naɧ
ɮɨɪɫ f

Q




4
 ,                                                                                         (46) 

 

6,5
7714

40





,
ɧ
ɮɨɪɫ

  ɦ/ɱ. 

 
Ɉɛɴɟɦ ɡɚɝɪɭɡɤɢ ɪɚɛɨɱɢɯ Na–ɤɚɬɢɨɧɢɬɨɜɵɯ ɮɢɥɶɬɪɨɜ: 
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ɤNaNa hfW   ,                                                                                       (47) 
 

3,135,185,8 NaW  ɦ3. 
 
Ɋɚɫɱɟɬ ɭɫɬɪɨɣɫɬɜ ɞɥɹ ɯɪɚɧɟɧɢɹ, ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɢ ɩɟɪɟɤɚɱɤɢ ɪɚɫɬɜɨɪɚ 

ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ. 
Ɋɚɫɯɨɞ 100%–ɧɨɣ ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ ɧɚ ɪɟɝɟɧɟɪɚɰɢɸ ɇ–ɤɚɬɢɨɧɢɬɨɜɵɯ 

ɮɢɥɶɬɪɨɜ, ɤɝ/ɫɭɬ: 
 

1000
ɪɚɛɧ

.

ɧ
H

ɤ
ɪɟɝ

ȾEhf
Ɋ


 ,                                                                          (48) 

 
ɝɞɟ ɧȾ  – ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ ɧɚ ɪɟɝɟɧɟɪɚɰɢɸ 1 ɦ3 ɇ-
ɤɚɬɢɨɧɢɬɚ, ɧȾ = 90 ɝ/ɝ–ɷɤɜ. 

 

1083,107
1000

901,4495,177,1
. 


ɪɟɝɊ  ɤɝ. 

 
Ɋɟɝɟɧɟɪɚɰɢɹ ɇ–ɤɚɬɢɨɧɢɬɨɜɵɯ ɮɢɥɶɬɪɨɜ ɩɪɨɢɡɜɨɞɢɬɫɹ 1–1,5%-ɦ ɪɚɫ-

ɬɜɨɪɨɦ ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ. ɉɨɷɬɨɦɭ ɨɛɴɟɦ ɛɚɤɚ ɞɥɹ ɪɟɝɟɧɟɪɚɰɢɨɧɧɨɝɨ ɪɚɫ-
ɬɜɨɪɚ ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ ɛɭɞɟɬ ɪɚɜɟɧ: 

 

ɤ

ɪɟɝ.
ɛɤ ɪ

Ɋ
W





1000

100
.. ,                                                                                     (49) 

 
ɝɞɟ ɤɪ  – ɤɨɧɰɟɧɬɪɚɰɢɹ ɪɟɝɟɧɟɪɚɰɢɨɧɧɨɝɨ ɪɚɫɬɜɨɪɚ ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ, %. 

 

2,7
5,11000

100108
.. 




ɛɤW  ɦ3. 

 
ɉɪɢɧɢɦɚɟɦ ɞɜɚ ɬɚɤɢɯ ɛɚɤ, ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɭɫɬɪɨɣɫɬɜɚɦɢ ɞɥɹ ɛɚɪɛɨ-

ɬɢɪɨɜɚɧɢɹ ɪɚɫɬɜɨɪɚ ɫɠɚɬɵɦ ɜɨɡɞɭɯɨɦ. 
Ɉɛɳɢɣ ɪɚɫɯɨɞ  100%-ɣ ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ ɧɚ ɪɟɝɟɧɟɪɚɰɢɸ ɬɪɟɯ ɮɢɥɶɬ-

ɪɨɜ ɩɪɢ ɞɜɭɯ ɮɢɥɶɬɪɨɰɢɤɥɚɯ ɜ ɫɭɬɤɢ (108·3·2):1000=0,648 ɬ. 
ȿɦɤɨɫɬɶ ɰɢɫɬɟɪɧ ɞɥɹ ɯɪɚɧɟɧɢɹ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɨɣ ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ 
 





b

mQ
W

10001000

100Ⱦɀ24 ɧ0ɧ
ɰ ,                                                               (50) 

 
ɝɞɟ m – ɱɢɫɥɨ ɞɧɟɣ, ɧɚ ɤɨɬɨɪɨɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɡɚɩɚɫ ɤɢɫɥɨɬɵ, 30m  
ɞɧɟɣ); 
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b– ɤɨɧɰɟɧɬɪɚɰɢɹ ɤɢɫɥɨɬɵ, ɪɚɜɧɚɹ 100%; 
 – ɭɞɟɥɶɧɵɣ ɜɟɫ 100%–ɧɨɣ ɤɢɫɥɨɬɵ, ɪɚɜɧɵɣ 1,83 ɬ/ɦ3. 
 

8
83110010001000

10030900,92425






,

Wɰ  ɦ3. 

 
ɉɪɢ 75–100%-ɣ ɤɨɧɰɟɧɬɪɚɰɢɢ 42SOH ɚɩɩɚɪɚɬɭɪɚ ɢ ɬɪɭɛɨɩɪɨɜɨɞɵ 

ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɩɨɥɧɟɧɵ ɢɡ ɨɛɵɱɧɨɣ ɫɬɚɥɢ; ɩɪɢ ɤɨɧɰɟɧɬɪɚɰɢɢ 42SOH ɦɟɧɟɟ 
75% ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɦɟɧɟɧɢɟ ɤɢɫɥɨɬɨɫɬɨɣɤɢɯ ɦɚɬɟɪɢɚɥɨɜ. 

ȿɦɤɨɫɬɶ ɛɚɤɚ ɫ ɜɨɞɨɣ ɞɥɹ ɜɡɪɵɯɥɟɧɢɹ ɫɭɥɶɮɨɭɝɥɹ ɜ ɇ–ɤɚɬɢɨɧɢɬɨɜɨɦ 
ɮɢɥɶɬɪɟ ɨɩɪɟɞɟɥɹɟɦ ɫ ɭɱɟɬɨɦ ɜɨɡɦɨɠɧɨɫɬɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɝɨ ɜɡɪɵɯɥɟɧɢɹ 
ɤɚɬɢɨɧɢɬɚ ɜ ɞɜɭɯ ɮɢɥɶɬɪɚɯ: 

 

1000

602 ɜɡɪ
ɛ.ɜ.
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W ɧ 


 ,                                                                         (51) 

 
ɝɞɟ – ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɜɡɪɵɯɥɟɧɢɹ ɤɚɬɢɨɧɢɬɚ, 4 ɥ/ɫ∙ɦ2; 

ɜɡɪt  – ɜɪɟɦɹ ɜɡɪɵɯɥɟɧɢɹ, ɪɚɜɧɨɟ 15 ɦɢɧ. 
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
W  ɦ3. 

 
Ɋɚɫɱɟɬ ɭɫɬɪɨɣɫɬɜ ɞɥɹ ɦɨɤɪɨɝɨ ɯɪɚɧɟɧɢɹ ɫɨɥɢ, ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɪɚɫɬɜɨ-

ɪɚ ɫɨɥɢ ɢ ɟɝɨ ɩɟɪɟɤɚɱɤɢ. 
Ɋɚɫɯɨɞ ɫɨɥɢ ɧɚ ɨɞɧɭ ɪɟɝɟɧɟɪɚɰɢɸ Na–ɤɚɬɢɨɧɢɬɨɜɨɝɨ ɮɢɥɶɬɪɚ: 
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Ⱦɥɹ ɫɨɥɢ ɩɪɢɦɟɧɹɸɬ ɫɤɥɚɞɵ ɦɨɤɪɨɝɨ ɯɪɚɧɟɧɢɹ. ȿɦɤɨɫɬɶ ɪɟɡɟɪɜɭɚɪɨɜ 

ɞɥɹ ɦɨɤɪɨɝɨ ɯɪɚɧɟɧɢɹ ɫɨɥɢ ɩɪɢɧɢɦɚɟɬɫɹ ɢɡ ɪɚɫɱɟɬɚ 1,5 ɦ3 ɧɚ 1 ɬ ɫɨɥɢ. ɉɪɢ 
m -ɞɧɟɜɧɨɦ ɡɚɩɚɫɟ ɷɬɨ ɫɨɫɬɚɜɢɬ: 

 

c

Na

b

mȾQ
W





10001000

100ɀ24 ɫ0
ɪ.ɫ. ,                                                              (53) 

 
ɝɞɟ NaQ  – ɪɚɫɯɨɞ ɜɨɞɵ, ɩɨɞɚɜɚɟɦɨɣ ɧɚ Nɚ–ɤɚɬɢɨɧɢɬɨɜɵɟ ɮɢɥɶɬɪɵ, ɦ3/ɱ; 

0ɀ  – ɠɺɫɬɤɨɫɬɶ ɢɫɯɨɞɧɨɣ ɜɨɞɵ, 0ɀ =9,0 ɦɝ-ɷɤɜ/ɥ. 
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ɫȾ  – ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɫɨɥɢ ɞɥɹ ɪɟɝɟɧɟɪɚɰɢɢ Na–ɤɚɬɢɨɧɢɬɨɜɨɣ ɡɚ-
ɝɪɭɡɤɢ, ɫɨɫɬɚɜɥɹɟɬ 200 ɝ/ɝ-ɷɤɜ; 

m  – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɡɚɩɚɫɚ ɫɨɥɢ ɞɥɹ ɦɨɤɪɨɝɨ ɯɪɚɧɟɧɢɹ, 25m  
ɞɧɟɣ; 

cb = 26% – ɤɨɧɰɟɧɬɪɚɰɢɹ ɧɚɫɵɳɟɧɧɨɝɨ ɪɚɫɬɜɨɪɚ ɫɨɥɢ. 
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2610001000
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


W  ɦ3. 

 
ɉɪɢɧɢɦɚɟɦ ɞɜɚ ɪɟɡɟɪɜɭɚɪɚ ɨɛɴɟɦɨɦ 100 ɦ3 ɤɚɠɞɵɣ, ɩɨɥɟɡɧɨɣ ɜɵɫɨ-

ɬɨɣ 2,50 ɦ.  
ɋɭɬɨɱɧɵɣ ɪɚɫɯɨɞ ɫɨɥɢ ɩɪɢ ɜɨɫɶɦɢ ɪɟɝɟɧɟɪɚɰɢɹɯ: 
 

8 cc GS ,                                                                                              (54) 
 

15768197 cS  ɤɝ. 
 
ɇɟɨɛɯɨɞɢɦɚɹ ɟɦɤɨɫɬɶ ɛɚɤɚ ɞɥɹ ɪɚɡɛɚɜɥɟɧɧɨɝɨ ɪɚɫɬɜɨɪɚ ɫɨɥɢ: 
 




C

S
W c

10ɪ.ɫ. ,                                                                                      (55) 

 
ɝɞɟ C  – ɤɨɧɰɟɧɬɪɚɰɢɹ ɪɚɡɛɚɜɥɟɧɧɨɝɨ ɪɚɫɬɜɨɪɚ ɫɨɥɢ, C = 8%; 

  – ɭɞɟɥɶɧɵɣ ɜɟɫ 8%-ɝɨ ɪɚɫɬɜɨɪɚ ɫɨɥɢ,  =1,0585. 
 

18
0585,1810

1576
ɪ.ɫ. 


W  ɦ3. 

 
ɉɪɢɧɢɦɚɟɦ ɞɜɚ ɛɚɤɚ ɩɨ 10 ɦ3 ɫ ɬɟɦ, ɱɬɨɛɵ ɦɨɠɧɨ ɛɵɥɨ ɛɟɫɩɟɪɟɛɨɣɧɨ 

ɩɪɨɢɡɜɨɞɢɬɶ ɪɟɝɟɧɟɪɚɰɢɸ ɞɜɭɯ Na–ɤɚɬɢɨɧɢɬɨɜɵɯ ɮɢɥɶɬɪɨɜ. Ɋɚɡɦɟɪɵ ɤɚɠ-
ɞɨɝɨ ɛɚɤɚ: ɞɢɚɦɟɬɪ 2 ɦ ɢ ɜɵɫɨɬɚ (ɩɨɥɟɡɧɚɹ) 2,20 ɦ. 

Ⱦɥɹ ɩɟɪɟɤɚɱɤɢ 8%-ɝɨ ɪɚɫɬɜɨɪɚ ɫɨɥɢ ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɞɜɚ ɧɚɫɨɫɚ (ɪɚɛɨ-
ɱɢɣ ɢ ɪɟɡɟɪɜɧɵɣ) ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ: 

 

c

c

b

Cf
Q





ɧɚɫ ,                                                                                      (56) 

 
ɝɞɟ c – ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɪɚɫɬɜɨɪɚ ɫɨɥɢ ɱɟɪɟɡ ɤɚɬɢɨɧɢɬɨɜɭɸ ɡɚɝɪɭɡɤɭ, 
ɪɚɜɧɚɹ 5 ɦ/ɱ; 

f – ɩɥɨɳɚɞɶ ɤɚɬɢɨɧɢɬɨɜɨɝɨ ɮɢɥɶɬɪɚ, ɪɚɜɧɚɹ 1,77 ɦ2; 
C – ɤɨɧɰɟɧɬɪɚɰɢɹ ɪɚɛɨɱɟɝɨ ɪɚɫɬɜɨɪɚ ɫɨɥɢ, ɪɚɜɧɚɹ 8 % ɩɪɢ  = 1,0585; 
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cb – ɤɨɧɰɟɧɬɪɚɰɢɹ ɧɚɫɵɳɟɧɧɨɝɨ ɪɚɫɬɜɨɪɚ ɫɨɥɢ, ɪɚɜɧɚɹ 26 % ɩɪɢ  
201,1 . 
 

73,2
26

87715





,
Qɧɚɫ  ɦ3/ɱ. 

 
ȿɦɤɨɫɬɶ ɛɚɤɚ ɫ ɜɨɞɨɣ ɞɥɹ ɜɡɪɵɯɥɟɧɢɹ ɫɭɥɶɮɨɭɝɥɹ ɜ Na–

ɤɚɬɢɨɧɢɬɨɜɨɦ ɮɢɥɶɬɪɟ ɩɪɢɧɢɦɚɟɦ ɬɚɤɭɸ ɠɟ, ɤɚɤ ɢ ɞɥɹ ɩɨɞɨɛɧɨɝɨ ɛɚɤɚ ɩɪɢ 
ɇ–ɤɚɬɢɨɧɢɬɨɜɵɯ ɮɢɥɶɬɪɚɯ, ɬ. ɟ. 12,7 ɦ3 

Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɯɨɞɚ ɜɨɞɵ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɭɫɬɚɧɨɜɤɢ. 
Ɋɚɫɯɨɞɚ ɜɨɞɵ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɇ–Na–ɤɚɬɢɨɧɢɬɨɜɨɣ ɭɫɬɚɧɨɜɤɢ 

ɫɥɚɝɚɟɬɫɹ ɢɡ ɫɥɟɞɭɸɳɢɯ ɜɟɥɢɱɢɧ: 
ɚ) ɪɚɫɯɨɞɚ ɜɨɞɵ ɧɚ ɩɪɨɦɵɜɤɭ (ɜɡɪɵɯɥɟɧɢɹ) ɤɚɬɢɨɧɢɬɨɜɨɣ ɡɚɝɪɭɡɤɢ 

ɩɟɪɟɞ ɪɟɝɟɧɟɪɚɰɢɟɣ, ɦ3/ɫɭɬ: 
 

,
1000

60ɜɡɪɜɡɪ
ɜɡɪ




tf
q


                                                                            (57) 

 
ɝɞɟ ɜɡɪ – ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɜɡɪɵɯɥɟɧɢɹ, ɥ/ɫ ɧɚ 1 ɦ2, ɪɚɜɧɚ ɩɪɢ ɤɪɭɩɧɨɫɬɢ ɡɟ-
ɪɟɧ ɤɚɬɢɨɧɢɬɚ 0,3-0,8 ɦɦ 3 ɥ/ɫ × ɦ2; 

f – ɩɥɨɳɚɞɶ ɤɚɬɢɨɧɢɬɨɜɨɝɨ ɮɢɥɶɬɪɚ, ɪɚɜɧɚɹ 1,77 ɦ2; 

ɜɡɪt – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɜɡɪɵɯɥɟɧɢɹ, ɪɚɜɧɚɹ 15 ɦɢɧ. 
 

784
1000

60157713
,

,
qɜɡɪ 


  ɦ3/ ɫɭɬ. 

 
ɛ) ɪɚɫɯɨɞɚ ɜɨɞɵ ɧɚ ɨɬɦɵɜɤɭ ɤɚɬɢɨɧɢɬɨɜɨɣ ɡɚɝɪɭɡɤɢ ɨɬ ɩɪɨɞɭɤɬɨɜ ɪɟ-

ɝɟɧɟɪɚɰɢɢ, ɦ3/ɫɭɬ: 
 

khfqq  ɭɞ.ɨɬɦɨɬɦ ,                                                                                (58) 

 
ɝɞɟ ɭɞ.ɨɬɦq  – ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɨɬɦɵɜɤɭ, ɪɚɜɧɵɣ 5 ɦ3 ɧɚ 1 ɦ3 ɤɚɬɢɨ-
ɧɢɬɨɜɨɣ ɡɚɝɪɭɡɤɢ; 

ɤh  – ɜɵɫɨɬɚ ɫɥɨɹ ɤɚɬɢɨɧɢɬɚ, ɤh = 1,5 ɦ. 
 

313517715 ,,,qɨɬɦ   ɦ3/ ɫɭɬ. 
 
ɜ) ɪɚɫɯɨɞɚ ɜɨɞɚ ɧɚ ɪɚɫɬɜɨɪɟɧɢɟ ɫɨɥɢ ɜ ɪɟɡɟɪɜɭɚɪɚɯ ɦɨɤɪɨɝɨ ɯɪɚɧɟɧɢɹ 

ɞɨ 26%-ɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ, ɦ3/ɫɭɬ: 
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1000

100
. 




c

c
ɫɪ b

G
q ,                                                                                       (59) 

 
ɝɞɟ cG  – ɪɚɫɯɨɞ ɫɨɥɢ ɧɚ ɨɞɧɭ ɪɟɝɟɧɟɪɚɰɢɸ ɤɚɠɞɨɝɨ ɮɢɥɶɬɪɚ, 197cG  ɤɝ; 

cb – ɤɨɧɰɟɧɬɪɚɰɢɹ ɧɚɫɵɳɟɧɧɨɝɨ ɪɚɫɬɜɨɪɚ ɫɨɥɢ, ɪɚɜɧɚɹ 26 %. 
 

76,0
100026

197100
. 




ɫɪq  ɦ3/ɫɭɬ. 

 
ɝ) ɪɚɫɯɨɞɚ ɜɨɞɵ ɧɚ ɩɪɢɝɨɬɨɜɥɟɧɢɟ 8%-ɝɨ ɪɟɝɟɧɟɪɚɰɢɨɧɧɨɝɨ ɪɚɫɬɜɨɪɚ 

ɫɨɥɢ, ɦ3/ɫɭɬ: 
 

10008

26
. 


 c

ɫɪɟɝ

G
q ,                                                                                       (60) 

 

64,0
10008

19726
. 




ɫɪɟɝq  ɦ3/ɫɭɬ. 

 
ɞ) ɪɚɫɯɨɞɚ ɜɨɞɵ ɧɚ ɩɪɢɝɨɬɨɜɥɟɧɢɟ 1,5 %-ɝɨ ɪɟɝɟɧɟɪɚɰɢɨɧɧɨɝɨ ɪɚɫ-

ɬɜɨɪɚ ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ, ɦ3/ɫɭɬ: 
 

10005,1

100 .

. 


 ɪɟɝ
ɤɪɟɝ

Ɋ
q ,                                                                                    

(61) 
 

ɝɞɟ .ɪɟɝɊ  – ɪɚɫɯɨɞ 100%-ɣ ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ ɧɚ ɪɟɝɟɧɟɪɚɰɢɸ ɇ–ɤɚɬɢɨɧɢɬɨɜɵɯ 
ɮɢɥɶɬɪɨɜ, 108. ɪɟɝɊ ɤɝ/ɫɭɬ. 

 

2,7
10005,1

108100
. 




ɤɪɟɝq  ɦ3/ɫɭɬ. 

 
ɋɭɬɨɱɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɞɜɟ ɪɟɝɟɧɟɪɚɰɢɢ ɩɹɬɢ Na–ɤɚɬɢɨɧɢɬɨɜɵɯ ɢ 

ɬɪɟɯ ɇ–ɤɚɬɢɨɧɢɬɨɜɵɯ ɮɢɥɶɬɪɨɜ ɫɨɫɬɚɜɢɬ: 
 

)]3()2[5( .ɨɬɦ..ɨɬɦ ɤɪɟɝɜɡɪɫɪɟɝɫɪɜɡɪɞɨɛ qqqqqqqQ  ,                     (62) 

 
48,346)]2,713,33(4,780,64)0,7613,32[5(4,78 ɞɨɛQ  

ɦ3/ɫɭɬ. 
 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɤɨɥɢɱɟɫɬɜɨ ɞɨɛɚɜɨɱɧɨɣ ɜɨɞɵ: 
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ɫɭɬ

ɞɨɛ
ɞɨɛ Q

Q
P

100
 ,                                                                                      (63) 

 

.%2,22
1560

10048,346
ɫɭɬɞɨɛ QP 


  

 
ȼ ɰɟɥɹɯ ɷɤɨɧɨɦɢɢ ɜɨɞɵ, ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɟɪɜɭɸ ɩɨɥɨɜɢɧɭ ɨɬɦɵɜɨɱ-

ɧɨɣ ɜɨɞɵ ɫɛɪɚɫɵɜɚɬɶ ɜ ɤɚɧɚɥɢɡɚɰɢɸ, ɚ ɜɬɨɪɭɸ ɧɚɩɪɚɜɥɹɬɶ ɜ ɛɚɤ ɞɥɹ 
ɜɡɪɵɯɥɟɧɢɹ ɤɚɬɢɨɧɢɬɚ ɢ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɪɟɝɟɧɟɪɚɰɢɨɧɧɵɯ ɪɚɫɯɨɞɨɜ 

Ɇɨɠɧɨ ɫɨɤɪɚɬɢɬɶ ɪɚɫɯɨɞ ɞɨɛɚɜɨɱɧɨɣ ɜɨɞɵ ɞɨ ɜɟɥɢɱɢɧɵ 
 

)]
2

3()
2

2[5( .
ɨɬɦ

..
ɨɬɦ

ɤɪɟɝɜɡɪɫɪɟɝɫɪɜɡɪɞɨɛ q
q

qqq
q

qQ  ,                    (64) 

 

76,239)]2,7
2

13,3
3(4,780,64)0,76

2

13,3
2[5(4,78 ɞɨɛQ  

ɦ3/ɫɭɬ, ɢɥɢ 15,4% ɫɭɬQ . 

 
2.4 ɏɥɨɪɚɬɨɪɧɚя 
 
Ɇɟɬɨɞ ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɹ ɜɨɞɵ ɜɵɛɢɪɚɸɬ ɫ ɭɱɟɬɨɦ ɤɚɱɟɫɬɜɚ ɜɨɞɵ, ɷɮ-

ɮɟɤɬɢɜɧɨɫɬɢ ɨɱɢɫɬɤɢ ɟɟ, ɧɚɞɟɠɧɨɫɬɢ ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɹ, ɬɟɯɧɢɤɨ-
ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɨɛɨɫɧɨɜɚɧɢɣ, ɜɨɡɦɨɠɧɨɫɬɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɩɪɨɰɟɫɫɚ ɦɟɯɚ-
ɧɢɡɚɰɢɢ ɬɪɭɞɨɟɦɤɢɯ ɪɚɛɨɬ ɢ ɭɫɥɨɜɢɣ ɯɪɚɧɟɧɢɹ ɪɟɚɝɟɧɬɨɜ. 

Ɉɛɟɡɡɚɪɚɠɢɜɚɧɢɟ ɨɛɪɚɛɚɬɵɜɚɟɦɨɣ ɜɨɞɵ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɞɜɚ ɷɬɚɩɚ: 
ɩɟɪɜɢɱɧɨɟ ɢ ɜɬɨɪɢɱɧɨɟ ɯɥɨɪɢɪɨɜɚɧɢɟ. ɉɟɪɜɢɱɧɨɟ ɯɥɨɪɢɪɨɜɚɧɢɟ ɫɵɪɨɣ ɜɨ-
ɞɵ ɨɛɟɫɩɟɱɢɜɚɟɬ ɯɨɪɨɲɟɟ ɫɚɧɢɬɚɪɧɨɟ ɫɨɫɬɨɹɧɢɟ ɫɚɦɢɯ ɜɨɞɨɩɨɞɝɨɬɨɜɢ-
ɬɟɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɫɩɨɫɨɛɫɬɜɭɟɬ ɢɧɬɟɧɫɢɮɢɤɚɰɢɢ ɩɪɨɰɟɫɫɨɜ ɤɨɚɝɭɥɹ-
ɰɢɢ, ɨɤɢɫɥɹɹ ɨɪɝɚɧɢɱɟɫɤɢɟ ɜɟɳɟɫɬɜɚ, ɬɨɪɦɨɡɹɳɢɟ ɷɬɨɬ ɩɪɨɰɟɫɫ. ɉɟɪɜɢɱɧɨɟ 
ɯɥɨɪɢɪɨɜɚɧɢɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɜɨɞɨɜɨɞɚɯ ɫɵɪɨɣ ɜɨɞɵ ɩɟɪɟɞ ɫɦɟɫɢɬɟɥɹɦɢ. 
ȼɬɨɪɢɱɧɨɟ ɯɥɨɪɢɪɨɜɚɧɢɟ ɭɠɟ ɩɪɨɮɢɥɶɬɪɨɜɚɧɧɨɣ ɜɨɞɵ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɟɪɟɞ 
ɟɟ ɩɨɫɬɭɩɥɟɧɢɟɦ ɜ Ɋɑȼ ɢ ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɨɤɨɧɱɚɬɟɥɶɧɨɝɨ ɭɞɚɥɟɧɢɹ ɩɚɬɨ-
ɝɟɧɧɵɯ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɢ ɫɧɢɠɟɧɢɹ ɨɛɳɟɝɨ ɦɢɤɪɨɛɧɨɝɨ ɱɢɫɥɚ ɞɨ ɧɨɪɦ 
ɪɟɝɥɚɦɟɧɬɢɪɨɜɚɧɧɵɯ ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɚɧɉɢɇ 2.1.4.1074-01 «ɉɢɬɶɟɜɚɹ ɜɨɞɚ. 
Ƚɢɝɢɟɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɤɚɱɟɫɬɜɭ ɜɨɞɵ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɯ ɫɢɫɬɟɦ 
ɩɢɬɶɟɜɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ. Ʉɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ». 

ɇɚ ɜɨɞɨɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɹɯ, ɫ ɰɟɥɶɸ ɩɨɞɚɱɢ ɜɨɞɵ ɧɚ ɯɨ-
ɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɨɟ ɜɨɞɨɫɧɚɛɠɟɧɢɟ ɧɚɫɟɥɟɧɧɨɝɨ ɩɭɧɤɬɚ, ɜ ɩɪɨɟɤɬɟ ɩɪɟɞɭ-
ɫɦɨɬɪɟɧɚ ɭɫɬɚɧɨɜɤɚ ɞɥɹ ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɹ ɩɢɬɶɟɜɨɣ ɜɨɞɵ ɝɢɩɨɯɥɨɪɢɬɨɦ ɧɚ-
ɬɪɢɹ. ɍɫɬɚɧɨɜɤɚ ɜɵɩɨɥɧɟɧɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɍɍ 4213-001-03272451-2002 ɢ 
ɪɚɡɦɟɳɟɧɚ ɜ ɫɭɳɟɫɬɜɭɸɳɟɦ ɡɞɚɧɢɢ ɯɥɨɪɚɬɨɪɧɨɣ, ɝɞɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɞɨ-
ɡɢɪɨɜɚɧɢɟ ɪɚɫɬɜɨɪɚ ɝɢɩɨɯɥɨɪɢɬɚ ɧɚɬɪɢɹ. Ʉɨɧɬɚɤɬ, ɫɨɞɟɪɠɚɳɟɝɨɫɹ ɢ Ƚɉɏ, 
ɚɤɬɢɜɧɨɝɨ ɯɥɨɪɚ ɫ ɩɢɬɶɟɜɨɣ ɜɨɞɨɣ ɩɪɨɢɫɯɨɞɢɬ ɜ Ɋɑȼ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɢɫ-
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ɯɨɞɢɬ ɨɤɢɫɥɟɧɢɟ ɨɪɝɚɧɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ ɯɥɨɪɨɦ ɢ ɭɧɢɱɬɨɠɟɧɢɟ ɜ ɜɨɞɟ ɛɨ-
ɥɟɡɧɟɬɜɨɪɧɵɯ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ. 

ȼ ɤɚɱɟɫɬɜɟ ɨɛɟɡɡɚɪɚɠɢɜɚɸɳɟɝɨ ɚɝɟɧɬɚ ɢɫɩɨɥɶɡɭɸɬɫɹ ɝɢɩɨɯɥɨɪɢɬ ɧɚ-
ɬɪɢɹ ɦɚɪɤɢ «Ⱥ» ɩɪɨɢɡɜɨɞɫɬɜɚ ɈȺɈ «ɏɢɦɩɪɨɦ» ɝ. Ʉɟɦɟɪɨɜɨ (Ɍɍ 6-01-29-
93). Ⱦɥɹ ɟɝɨ ɩɨɥɭɱɟɧɢɹ ɩɪɢɦɟɧɹɸɬ ɚɛɝɚɡɧɵɣ ɯɥɨɪ ɩɪɨɢɡɜɨɞɫɬɜɚ ɠɢɞɤɨɝɨ 
ɯɥɨɪɚ ɢ ɟɞɤɢɣ ɧɚɬɪ, ɩɨɥɭɱɟɧɧɵɣ ɞɢɚɮɪɚɝɦɟɧɧɵɦ ɫɩɨɫɨɛɨɦ. Ɉɫɧɨɜɧɨɟ ɧɚ-
ɡɧɚɱɟɧɢɟ ɬɟɯɧɢɱɟɫɤɨɝɨ ɝɢɩɨɯɥɨɪɢɬɚ ɧɚɬɪɢɹ ɦɚɪɤɢ «Ⱥ», ɜɵɩɭɫɤɚɟɦɨɝɨ ɩɨ 
Ɍɍ 6-01-29-93 - ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɟ ɩɢɬɶɟɜɨɣ ɜɨɞɵ. 

Ƚɢɩɨɯɥɨɪɢɬ ɧɚɬɪɢɹ – ɠɢɞɤɨɫɬɶ ɡɟɥɟɧɨɜɚɬɨ-ɠɟɥɬɨɝɨ ɰɜɟɬɚ (ɜ ɞɟɧɶ ɨɬ-
ɝɪɭɡɤɢ) ɞɨ ɤɪɚɫɧɨɜɚɬɨ-ɤɨɪɢɱɧɟɜɨɝɨ ɰɜɟɬɚ (ɩɨ ɢɫɬɟɱɟɧɢɢ 10 ɫɭɬɨɤ ɫɨ ɞɧɹ 
ɨɬɝɪɭɡɤɢ) ɫ ɪɟɡɤɢɦ ɡɚɩɚɯɨɦ, ɯɚɪɚɤɬɟɪɧɵɦ ɞɥɹ ɯɥɨɪɫɨɞɟɪɠɚɳɢɯ ɪɟɚɝɟɧɬɨɜ. 

ɂɡ ɪɚɫɬɜɨɪɚ ɝɢɩɨɯɥɨɪɢɬɚ ɧɚɬɪɢɹ ɢɡ-ɡɚ ɩɨɜɵɲɟɧɧɨɣ ɠɟɫɬɤɨɫɬɢ ɜɨɞɵ 
ɦɨɝɭɬ ɜɵɩɚɞɚɬɶ ɜ ɨɫɚɞɨɤ ɢ ɨɬɤɥɚɞɵɜɚɬɶɫɹ ɧɚ ɫɬɟɧɤɚɯ ɪɟɚɝɟɧɬɨɩɪɨɜɨɞɨɜ ɧɟ 
ɪɚɫɬɜɨɪɢɦɵɟ ɫɨɥɢ ɠɟɫɬɤɨɫɬɢ. 

ɉɪɢ ɜɵɫɵɯɚɧɢɢ ɝɢɩɨɯɥɨɪɢɬ ɧɚɬɪɢɹ ɤɪɢɫɬɚɥɥɢɡɭɟɬɫɹ, ɩɪɢ ɧɚɝɪɟɜɚɧɢɢ 
ɜɵɲɟ 70 °ɋ ɤɪɢɫɬɚɥɥɨɝɢɞɪɚɬ ɧɚɬɪɢɹ ɪɚɡɥɚɝɚɟɬɫɹ ɫɨ ɜɡɪɵɜɨɦ. 

  Ƚɢɩɨɯɥɨɪɢɬ ɧɚɬɪɢɹ – ɫɢɥɶɧɵɣ ɨɤɢɫɥɢɬɟɥɶ. 
 Ɇɚɫɫɨɜɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɚɤɬɢɜɧɨɝɨ ɯɥɨɪɚ – ɧɟ ɦɟɧɟɟ 120 ɝ/ɥ. 
  Ɇɚɫɫɨɜɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɳɟɥɨɱɢ ɜ ɩɟɪɟɫɱɟɬɟ ɧɚ NaOH ɧɟ ɛɨɥɟɟ 

40 ɝ/ɥ. 
  Ⱦɨɩɭɫɤɚɟɬɫɹ ɩɨɬɟɪɹ ɚɤɬɢɜɧɨɝɨ ɯɥɨɪɚ, ɩɨ ɢɫɬɟɱɟɧɢɢ 10 ɫɭɬɨɤ ɫɨ 

ɞɧɹ ɨɬɝɪɭɡɤɢ, ɧɟ ɛɨɥɟɟ 30% ɩɟɪɜɨɧɚɱɚɥɶɧɨɝɨ ɫɨɞɟɪɠɚɧɢɹ. 
  ɉɥɨɬɧɨɫɬɶ ɩɪɢ 20°C – 1,2 ɤɝ/ɥ. 
ɋɭɳɧɨɫɬɶ ɦɟɬɨɞɚ ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɹ ɜɨɞɵ ɝɢɩɨɯɥɨɪɢɬɨɦ ɧɚɬɪɢɹ ɫɨ-

ɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨ ɧɚɯɨɞɹɳɢɣɫɹ ɜ ɪɚɫɬɜɨɪɟ ɚɤɬɢɜɧɵɣ ɯɥɨɪ ɨɤɢɫɥɹɟɬ ɜɟɳɟɫɬ-
ɜɚ, ɜɯɨɞɹɳɢɟ ɜ ɫɨɫɬɚɜ ɩɪɨɬɨɩɥɚɡɦɵ ɤɥɟɬɨɤ ɛɨɥɟɡɧɟɬɜɨɪɧɵɯ ɛɚɤɬɟɪɢɣ. Ƚɢ-
ɩɨɯɥɨɪɢɬ ɧɚɬɪɢɹ ɩɨ ɫɜɨɟɣ ɛɚɤɬɟɪɢɰɢɞɧɨɣ ɚɤɬɢɜɧɨɫɬɢ ɢ ɜɥɢɹɧɢɸ ɧɚ ɯɢɦɢ-
ɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɤɚɱɟɫɬɜɚ ɨɛɪɚɛɚɬɵɜɚɟɦɨɣ ɜɨɞɵ ɪɚɜɧɨɰɟɧɟɧ ɞɟɣɫɬɜɢɸ 
ɯɥɨɪɚ, ɯɥɨɪɧɨɣ ɢɡɜɟɫɬɢ ɢ ɝɢɩɨɯɥɨɪɢɬɭ ɤɚɥɶɰɢɹ, ɚ ɢɦɟɧɧɨ: 

 ɨɛɟɫɩɟɱɢɜɚɟɬ ɛɟɡɨɩɚɫɧɨɫɬɶ ɩɢɬɶɟɜɨɣ ɜɨɞɵ ɜ ɷɩɢɞɟɦɢɨɥɨɝɢɱɟ-
ɫɤɨɦ ɨɬɧɨɲɟɧɢɢ; 

 ɫɧɢɠɚɟɬ ɰɜɟɬɧɨɫɬɶ; 
 ɫɧɢɠɚɟɬ ɫɨɞɟɪɠɚɧɢɟ ɨɤɢɫɥɹɟɦɵɯ ɚɤɬɢɜɧɵɦ ɯɥɨɪɨɦ ɡɚɝɪɹɡɧɟ-

ɧɢɣ. 
ɉɪɢ ɷɬɨɦ ɩɨɜɵɲɚɟɬ ɷɤɨɥɨɝɢɱɟɫɤɭɸ ɢ ɝɢɝɢɟɧɢɱɟɫɤɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ 

ɩɪɨɢɡɜɨɞɫɬɜɚ, ɫɬɚɛɢɥɶɧɨɫɬɶ ɢ ɤɚɱɟɫɬɜɨ ɩɢɬɶɟɜɨɣ ɜɨɞɵ, ɫɧɢɠɚɟɬ ɤɨɪɪɨɡɢɸ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ. 

Ʉɪɨɦɟ ɷɬɨɝɨ ɝɢɩɨɯɥɨɪɢɬ ɧɚɬɪɢɹ ɩɪɟɜɨɫɯɨɞɢɬ ɯɥɨɪ ɫɧɢɠɟɧɢɟɦ ɨɛɪɚ-
ɡɨɜɚɧɢɹ ɯɥɨɪɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɩɪɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɫ ɨɪɝɚɧɢɱɟ-
ɫɤɢɦɢ ɡɚɝɪɹɡɧɟɧɢɹɦɢ, ɩɨɩɚɞɚɸɳɢɯ ɩɪɢɪɨɞɧɭɸ ɜɨɞɭ (ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɩɨɞ-
ɡɟɦɧɭɸ) ɫɨ ɫɬɨɤɚɦɢ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜ. 

Ƚɢɩɨɯɥɨɪɢɬ ɧɚɬɪɢɹ ɬɚɤɠɟ ɦɨɠɟɬ ɩɪɢɦɟɧɹɬɶɫɹ ɞɥɹ ɞɟɡɢɧɮɟɤɰɢɢ ɫɨ-
ɨɪɭɠɟɧɢɣ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɩɨɫɬɭɩɚɸɳɢɯ ɫɨ ɜɫɟɯ ɛɵɬɨ-
ɜɵɯ ɩɨɦɟɳɟɧɢɣ ɰɟɯɚ. 
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Ʉɚɱɟɫɬɜɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɝɢɩɨɯɥɨɪɢɬɚ ɧɚɬɪɢɹ, ɩɨɫɬɭɩɚɸɳɟɝɨ ɫ ɡɚɜɨɞɚ 
ɢɡɝɨɬɨɜɢɬɟɥɹ ɞɨɥɠɧɨ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɬɪɟɛɨɜɚɧɢɹɦ Ɍɍ 6-01-29-93 ɩɨ 
ɜɧɟɲɧɟɦɭ ɜɢɞɭ (ɰɜɟɬ), ɤɨɧɰɟɧɬɪɚɰɢɢ ɚɤɬɢɜɧɨɝɨ ɯɥɨɪɚ, ɳɟɥɨɱɢ ɢ ɬ.ɞ. Ʉɚɱɟ-
ɫɬɜɨ ɝɢɩɨɯɥɨɪɢɬɚ ɧɚɬɪɢɹ ɞɨɥɠɧɨ ɩɨɞɬɜɟɪɠɞɚɬɶɫɹ ɫɟɪɬɢɮɢɤɚɬɨɦ ɡɚɜɨɞɚ-
ɢɡɝɨɬɨɜɢɬɟɥɹ ɤɚɠɞɨɣ ɩɚɪɬɢɢ. ɉɪɢ ɩɨɫɬɭɩɥɟɧɢɢ ɝɢɩɨɯɥɨɪɢɬɚ ɧɚɬɪɢɹ ɤɚɠɞɚɹ 
ɩɚɪɬɢɹ ɞɨɥɠɧɚ ɩɨɞɜɟɪɝɚɬɶɫɹ ɚɧɚɥɢɡɭ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɟɝɨ ɮɢɡɢɤɨ-
ɯɢɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɧɚ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫɟɪɬɢɮɢɤɚɬɚ ɢ Ɍɍ. ɉɪɢ ɨɛɧɚɪɭɠɟɧɢɢ 
ɨɬɫɬɭɩɥɟɧɢɣ ɨɬ ɫɟɪɬɢɮɢɤɚɬɚ ɢ Ɍɍ ɪɚɫɬɜɨɪ ɧɟ ɩɪɢɧɢɦɚɟɬɫɹ ɢ ɨɛ ɷɬɨɦ ɫɨɨɛ-
ɳɚɟɬɫɹ ɪɭɤɨɜɨɞɢɬɟɥɸ ɩɪɟɞɩɪɢɹɬɢɹ.  

Ɉɛɨɪɭɞɨɜɚɧɢɟ (ɛɚɤɢ, ɪɟɚɝɟɧɬɨɩɪɨɜɨɞɵ, ɡɚɩɨɪɧɚɹ ɚɪɦɚɬɭɪɚ ɢ ɬ.ɩ.) 
ɞɨɥɠɧɨ ɛɵɬɶ ɜɵɩɨɥɧɟɧɨ ɫ ɭɱɟɬɨɦ ɤɨɪɪɨɡɢɨɧɧɨɣ ɚɤɬɢɜɧɨɫɬɢ ɝɢɩɨɯɥɨɪɢɬɚ 
ɧɚɬɪɢɹ (ɬɢɬɚɧ, ɉȼɏ ɢ ɬ.ɞ.). 

ȼ ɰɟɥɹɯ ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ ɨɬɥɨɠɟɧɢɹ ɫɨɥɟɣ ɠɟɫɬɤɨɫɬɢ ɧɚ ɜɧɭɬɪɟɧɧɢɯ 
ɫɬɟɧɤɚɯ ɪɟɚɝɟɧɬɨɩɪɨɜɨɞɨɜ ɢ ɟɦɤɨɫɬɟɣ, ɚ ɬɚɤɠɟ ɜ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɧɚɫɨɫɨɜ-
ɞɨɡɚɬɨɪɨɜ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɨɞɢɬɶ ɢɯ ɩɟɪɢɨɞɢɱɟɫɤɭɸ ɩɪɨɦɵɜɤɭ ɝɨɪɹɱɟɣ 
ɜɨɞɨɣ. ɉɪɢ ɨɛɪɚɡɨɜɚɧɢɢ ɭɫɬɨɣɱɢɜɨɣ ɩɥɟɧɤɢ ɪɟɡɢɧɨɜɵɟ ɪɟɚɝɟɧɬɨɩɪɨɜɨɞɵ 
ɩɨɞɥɟɠɚɬ ɡɚɦɟɧɟ (ɜ ɫɥɭɱɚɟ ɫɧɢɠɟɧɢɹ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɪɟɚɝɟɧɬɨ-
ɩɪɨɜɨɞɚ), ɞɪɭɝɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɤɚɤ ɜɟɧɬɢɥɢ ɢ ɞɟɬɚɥɢ ɜɜɨɞɚ ɝɢɩɨɯɥɨɪɢɬɚ ɜ 
ɜɨɞɨɜɨɞ ɧɟɨɛɯɨɞɢɦɨ ɩɟɪɢɨɞɢɱɟɫɤɢ (ɩɨ ɦɟɪɟ ɡɚɪɚɫɬɚɧɢɹ) ɩɨɞɜɟɪɝɚɬɶ ɯɢɦɢ-
ɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɟ ɢ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɡɚɦɟɧɟ. ɉɪɢ ɪɚɛɨɬɟ ɫ ɝɢɩɨɯɥɨɪɢ-
ɬɨɦ ɧɚɬɪɢɹ ɨɛɹɡɚɬɟɥɶɧɨ ɫɨɛɥɸɞɚɬɶ ɬɪɟɛɨɜɚɧɢɹ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

 
2.5 Ɋɟɡɟɪɜɭɚɪ ɱɢɫɬɨɣ ɜɨɞɵ 
 
Ɉɱɢɳɟɧɧɚɹ ɜɨɞɚ ɩɨɫɥɟ ɮɢɥɶɬɪɨɜ ɩɨɫɬɭɩɚɟɬ ɜ ɞɜɚ ɜɨɞɨɛɚɤɚ ɟɦɤɨɫɬɶɸ 

800 ɦ3 ɤɚɠɞɵɣ. ɉɨɞɚɱɚ ɜɨɞɵ ɜ ɜɨɞɨɛɚɤ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɬɪɭɛɨɩɪɨɜɨɞɨɦ ɱɟ-
ɪɟɡ ɜɯɨɞɧɭɸ ɤɚɦɟɪɭ, ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɤɨɬɨɪɨɣ ɭɫɬɚɧɨɜɥɟɧ ɤɥɚɩɚɧ-ɯɥɨɩɭɲɤɚ 
ɪɚɡɦɟɪɨɦ 800ɯ800 ɦɦ, ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɩɨɤɨɣɧɨɟ, ɪɚɜɧɨɦɟɪɧɨɟ ɪɚɫɩɪɟ-
ɞɟɥɟɧɢɟ ɜɨɞɵ ɜ ɜɨɞɨɛɚɤɟ ɢ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɜ ɫɥɭɱɚɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɪɨ-
ɜɟɫɬɢ ɨɩɨɪɨɠɧɟɧɢɟ ɤɚɦɟɪɵ. 

Ɂɚɛɨɪ ɱɢɫɬɨɣ ɜɨɞɵ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɢɡ ɩɪɢɹɦɤɚ ɬɪɭɛɨɩɪɨɜɨɞɨɦ, ȼɨ 
ɢɡɛɟɠɚɧɢɟ ɨɛɪɚɡɨɜɚɧɢɹ ɜɨɪɨɧɤɢ ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɦ ɭɪɨɜɧɟ ɜɨɞɵ ɜ ɪɟɡɟɪ-
ɜɭɚɪɟ ɱɚɫɬɶ ɩɪɢɹɦɤɚ ɧɚɞ ɨɬɜɨɞɹɳɢɦ ɬɪɭɛɨɩɪɨɜɨɞɨɦ ɩɟɪɟɤɪɵɜɚɟɬɫɹ ɠɟɥɟ-
ɡɨɛɟɬɨɧɧɵɦɢ ɩɥɢɬɚɦɢ, ɚ ɞɪɭɝɚɹ ɱɚɫɬɶ – ɫɴɟɦɧɨɣ ɪɟɲɟɬɤɨɣ. 

ɉɟɪɟɥɢɜ ɜɨɞɵ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɱɟɪɟɡ ɩɟɪɟɥɢɜɧɭɸ ɤɚɦɟɪɭ. 
Ⱦɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɨɛɪɚɡɨɜɚɧɢɹ ɜɚɤɭɭɦɚ ɢɥɢ ɢɡɛɵɬɨɱɧɨɝɨ ɞɚɜɥɟ-

ɧɢɹ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɜɟɧɬɢɥɹɰɢɨɧɧɵɟ ɤɨɥɨɧɤɢ. 
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3 ɇɚɫɨɫɧɚя ɫɬɚɧɰɢя II-ɝɨ ɩɨɞɴɟɦɚ 
 
ɇɚɫɨɫɧɚɹ ɫɬɚɧɰɢɹ II-ɝɨ ɩɨɞɴɟɦɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɩɨɞɚɱɢ ɨɛɪɚɛɨ-

ɬɚɧɧɨɣ ɜɨɞɵ ɩɨɬɪɟɛɢɬɟɥɸ.  
ɍɫɬɚɧɨɜɥɟɧɨ ɞɜɚ ɪɟɡɟɪɜɧɵɯ ɢ ɞɜɚ ɪɚɛɨɱɢɯ ɧɚɫɨɫɚ ɦɚɪɤɢ ɐɇ 400-210 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 400 ɦ3/ɱɚɫ. ȼɯɨɞɧɨɣ ɢ ɧɚɩɨɪɧɵɟ ɩɚɬɪɭɛɤɢ ɧɚɫɨɫɨɜ 
ɧɚɩɪɚɜɥɟɧɵ ɝɨɪɢɡɨɧɬɚɥɶɧɨ ɜ ɪɚɡɧɵɟ ɫɬɨɪɨɧɵ, ɱɬɨ ɩɪɢ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ 
ɪɚɡɴɟɦɟ ɤɨɪɩɭɫɚ ɩɨɡɜɨɥɹɟɬ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɢ ɡɚɦɟɧɹɬɶ ɪɚɛɨɱɢɟ ɞɟɬɚɥɢ ɧɚ-
ɫɨɫɚ ɛɟɡ ɫɧɹɬɢɹ ɟɝɨ ɫ ɮɭɧɞɚɦɟɧɬɚ ɢ ɛɟɡ ɪɚɡɛɨɪɤɢ ɬɪɭɛɨɩɪɨɜɨɞɚ. Ɉɛɳɢɣ 
ɪɚɫɯɨɞ 1560 ɦ3/ɫɭɬ. 

ȼɬɨɪɚɹ ɝɪɭɩɩɚ ɧɚɫɨɫɨɜ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɩɨɞɚɱɢ ɜɨɞɵ ɧɚ ɩɪɨɦɵɜɤɭ 
ɮɢɥɶɬɪɨɜ. ɗɬɨ 3 ɧɚɫɨɫɚ ɦɚɪɤɢ Ⱦ 3200-23 ɫ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɦ Ⱥ 12-39-6 
ɦɨɳɧɨɫɬɶɸ 320 ɤȼɬ. Ɉɛɳɢɣ ɪɚɫɯɨɞ 4900 ɦ2 ɱɚɫ. 

Ɍɪɟɬɶɹ ɝɪɭɩɩɚ ɧɚɫɨɫɨɜ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɨɬɤɚɱɤɢ ɞɪɟɧɚɠɧɵɯ ɜɨɞ. 
ɗɬɨ ɞɜɚ ɧɚɫɨɫɚ ɦɚɪɤɢ ɇɐɋ-3. 

ɋɚɥɶɧɢɤ ɧɚɫɨɫɚ ɫɨ ɫɬɨɪɨɧɵ ɜɫɚɫɵɜɚɧɢɹ ɫɧɚɛɠɟɧ ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɭɩ-
ɥɨɬɧɟɧɢɟɦ. Ɉɫɟɜɨɟ ɭɫɢɥɟɧɢɟ ɜɨɫɩɪɢɧɢɦɚɟɬɫɹ ɪɚɡɝɪɭɡɨɱɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ – 
ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɩɹɬɨɣ. 

Ⱦɥɹ ɩɨɞɚɱɢ ɜɨɞɵ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɞɜɚ ɧɚɫɨɫɚ 
ɦɚɪɤɢ 1Ⱦ 200-90, 75 ɤȼɬ ɪɚɛɨɬɚɸɳɢɟ ɨɬ ɱɚɫɬɧɨ-ɪɟɝɭɥɢɪɭɟɦɨɝɨ ɩɪɢɜɨɞɚ. 

Ⱦɥɹ ɦɨɧɬɚɠɚ ɢ ɪɟɦɨɧɬɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚɫɨɫɧɚɹ ɫɬɚɧɰɢɹ II-ɝɨ ɩɨɞɴɟ-
ɦɚ ɨɛɨɪɭɞɨɜɚɧɚ ɩɨɞɜɟɫɧɵɦ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɨɞɧɨɛɚɥɨɱɧɵɦ ɤɪɚɧɨɦ. Ƚɪɭɡɨ-
ɩɨɞɴɟɦɧɨɫɬɶ ɤɪɚɧɚ ɫɨɫɬɚɜɥɹɟɬ 5 ɬ, ɞɥɢɧɚ ɩɪɨɥɟɬɚ 16,2 ɦ.  

ȼɨɞɚ ɧɚ ɧɚɫɨɫɧɭɸ II-ɝɨ ɩɨɞɴɟɦɚ ɩɨɫɬɭɩɚɟɬ ɩɨ ɜɨɞɨɜɨɞɚɦ dy = 400 ɦɦ.  
ȼ ɩɨɦɟɳɟɧɢɢ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ ɨɧɢ ɨɛɴɟɞɢɧɹɸɬɫɹ ɜ ɤɨɥɥɟɤɬɨɪ, ɢɡ 

ɤɨɬɨɪɨɝɨ: 
 ɱɟɪɟɡ ɜɫɚɫɵɜɚɸɳɢɟ ɩɚɬɪɭɛɤɢ ɧɚɫɨɫɨɜ 1-ɣ ɝɪɭɩɩɵ ɜɨɞɚ ɩɨɫɬɭ-

ɩɚɟɬ ɜ ɧɚɫɨɫɧɵɟ ɚɝɪɟɝɚɬɵ, ɞɚɥɟɟ ɧɚɩɨɪɧɵɟ ɬɪɭɛɨɩɪɨɜɨɞɵ dy = 250 ɦɦ ɨɛɴɟ-
ɞɢɧɹɸɬɫɹ ɜ ɫɛɨɪɧɵɣ ɤɨɥɥɟɤɬɨɪ, ɢɡ ɤɨɬɨɪɨɝɨ ɩɨɞɚɸɬ ɜɨɞɭ ɯɨɡ-ɩɢɬɶɟɜɨɝɨ 
ɤɚɱɟɫɬɜɚ ɩɨɬɪɟɛɢɬɟɥɸ. 

ɇɚ ɜɫɚɫɵɜɚɸɳɢɯ ɢ ɧɚɩɨɪɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɚɯ ɧɚɫɨɫɨɜ ɭɫɬɚɧɨɜɥɟɧɵ 
ɡɚɞɜɢɠɤɢ dɭ = 250 ɦɦ ɞɥɹ ɨɬɤɥɸɱɟɧɢɹ ɧɚɫɨɫɨɜ ɢɡ ɪɚɛɨɬɵ. ɇɚ ɧɚɩɨɪɧɵɯ 
ɬɪɭɛɨɩɪɨɜɨɞɚɯ ɧɚɫɨɫɨɜ ɭɫɬɚɧɨɜɥɟɧɵ ɨɛɪɚɬɧɵɟ ɤɥɚɩɚɧɵ dɭ = 200 ɦɦ ɞɥɹ 
ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɭɞɚɪɨɜ ɩɪɢ ɚɜɚɪɢɣɧɨɦ ɜɵɯɨɞɟ ɧɚɫɨɫɧɵɯ 
ɚɝɪɟɝɚɬɨɜ ɢɡ ɪɚɛɨɬɵ. 

 ɱɟɪɟɡ ɜɫɚɫɵɜɚɸɳɢɟ ɩɚɬɪɭɛɤɢ dɭ = 400 ɦɦ ɧɚɫɨɫɚɦɢ 2-ɣ ɝɪɭɩɩɵ 
ɜɨɞɚ ɩɨɫɬɭɩɚɟɬ ɜ ɧɚɫɨɫɧɵɟ ɚɝɪɟɝɚɬɵ ɢ ɞɚɥɟɟ ɩɨ ɧɚɩɨɪɧɵɦ ɬɪɭɛɨɩɪɨɜɨɞɚɦ 
dɭ = 400 ɦɦ ɜɨɞɚ ɩɨɫɬɭɩɚɟɬ ɜ ɫɛɨɪɧɵɣ ɬɪɭɛɨɩɪɨɜɨɞ ɢ ɩɨɞɚɟɬɫɹ ɧɚ ɩɪɨɦɵɜ-
ɤɭ ɮɢɥɶɬɪɨɜ.  

ȼɫɚɫɵɜɚɸɳɢɟ ɢ ɧɚɩɨɪɧɵɟ ɬɪɭɛɨɩɪɨɜɨɞɵ ɧɚɫɨɫɨɜ ɨɛɨɪɭɞɨɜɚɧɵ ɷɥɟɤ-
ɬɪɢɱɟɫɤɢɦɢ ɡɚɞɜɢɠɤɚɦɢ ɞɥɹ ɨɬɤɥɸɱɟɧɢɹ ɧɚɫɨɫɨɜ ɢɡ ɪɚɛɨɬɵ. ɇɚ ɧɚɩɨɪɧɵɯ 
ɬɪɭɛɨɩɪɨɜɨɞɚɯ ɭɫɬɚɧɨɜɥɟɧɵ ɨɛɪɚɬɧɵɟ ɤɥɚɩɚɧɚ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɝɢɞ-
ɪɚɜɥɢɱɟɫɤɢɯ ɭɞɚɪɨɜ ɩɪɢ ɚɜɚɪɢɣɧɨɦ ɜɵɯɨɞɟ ɧɚɫɨɫɧɵɯ ɚɝɪɟɝɚɬɨɜ ɢɡ ɪɚɛɨɬɵ. 
Ⱦɥɹ ɭɱɟɬɚ ɪɚɫɯɨɞɚ ɜɨɞɵ ɫ ɇɋ-II ɭɫɬɚɧɨɜɥɟɧɵ ɞɜɚ ɪɚɫɯɨɞɨɦɟɬɪɚ ɦɚɪɤɚ 
ɍɎɆ-001. 
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3.1 ȼɵɛɨɪ ɩɨɞɴɟɦɧɨ–ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢя ɧɚɫɨɫɧɨɣ 
ɫɬɚɧɰɢɢ 

 
ȼɢɞ ɩɨɞɴɟɦɧɨ-ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɡɚɜɢɫɢ-

ɦɨɫɬɢ ɨɬ ɦɚɫɫɵ ɦɨɧɬɢɪɭɟɦɵɯ ɚɝɪɟɝɚɬɨɜ ɢ ɝɚɛɚɪɢɬɨɜ ɡɞɚɧɢɹ ɧɚɫɨɫɧɨɣ ɫɬɚɧ-
ɰɢɢ ɫ ɭɱɟɬɨɦ ɭɞɨɛɫɬɜ ɷɤɫɩɥɭɚɬɚɰɢɢ: ɛɚɥɤɢ ɧɟɩɨɞɜɢɠɧɵɟ (ɦɨɧɨɪɟɥɶɫɵ) ɫ 
ɤɨɲɤɚɦɢ ɢ ɬɚɥɹɦɢ ɩɪɢ ɦɚɫɫɟ ɝɪɭɡɚ ɞɨ 1000 ɤɝ, ɤɪɚɧɵ ɩɨɞɜɟɫɧɵɟ (ɤɪɚɧ-
ɛɚɥɤɢ) – ɩɪɢ ɦɚɫɫɟ ɝɪɭɡɚ ɞɨ 5000 ɤɝ, ɤɪɚɧɵ ɦɨɫɬɨɜɵɟ ɩɪɢ ɦɚɫɫɟ ɝɪɭɡɚ ɛɨɥɟɟ 
5000 ɤɝ. 

ɇɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ ɦɚɤɫɢɦɚɥɶɧɵɣ ɩɟɪɟɦɟɳɚɟɦɵɣ 
ɝɪɭɡ ɢɦɟɟɬ ɦɚɫɫɭ 2075 ɤɝ. ɉɨ ɷɬɨɣ ɩɪɢɱɢɧɟ ɧɚ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ ɩɪɟɞɭ-
ɫɦɚɬɪɢɜɚɟɬɫɹ ɤɪɚɧ ɩɨɞɜɟɫɧɨɣ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶɸ ɞɨ 5 ɬ ɞɥɹ ɦɨɧɬɚɠɚ ɢ 
ɪɟɦɨɧɬɚ ɟɟ ɧɚɫɨɫɧɵɯ ɚɝɪɟɝɚɬɨɜ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɉɨɝɪɭɡɤɚ ɧɚ ɚɜɬɨɬɪɚɧɫ-
ɩɨɪɬ, ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɧɚ ɦɨɧɬɚɠɧɨɣ ɩɥɨɳɚɞɤɟ. 
ȼɴɟɡɞɧɵɟ ɜɨɪɨɬɚ ɧɚ ɫɬɚɧɰɢɸ ɩɪɢɧɢɦɚɸɬɫɹ ɫɬɚɧɞɚɪɬɧɵɟ, ɪɚɡɦɟɪɨɦ 3ɯ3,6 ɦ, 
ɫ ɭɱɟɬɨɦ ɝɚɛɚɪɢɬɨɜ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɢ ɩɟɪɟɦɟɳɚɟɦɨɝɨ ɝɪɭɡɚ. 

 
3.2 ȼɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɫɢɫɬɟɦɵ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ II-ɝɨ ɩɨɞɴɟɦɚ 
 
Ʉ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɦ ɫɢɫɬɟɦɚɦ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ ɨɬɧɨɫɹɬɫɹ: ɫɢɫɬɟɦɚ 

ɬɟɯɧɢɱɟɫɤɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɞɪɟɧɚɠɧɚɹ ɫɢɫɬɟɦɚ, ɫɢɫɬɟɦɚ ɦɚɫɥɨɫɧɚɛɠɟ-
ɧɢɹ. 

Ⱦɥɹ ɨɬɜɨɞɚ ɞɪɟɧɚɠɧɵɯ ɩɪɨɦɵɜɧɵɯ ɜɨɞ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɭɤɥɨɧ ɩɨ-
ɥɚ ɢ ɥɨɬɨɜ ɤ ɩɪɢɹɦɤɭ ɧɟ ɦɟɧɟɟ 005,0i . ȼɨɞɚ ɩɨ ɥɨɬɤɚɦ ɜ ɤɨɥɨɞɟɰ, ɤɨɬɨ-
ɪɵɣ ɭɫɬɪɚɢɜɚɟɬɫɹ ɩɨɞ ɦɨɧɬɚɠɧɨɣ ɩɥɨɳɚɞɤɨɣ. Ɉɛɴɟɦ ɤɨɥɨɞɰɚ ɩɪɢɧɢɦɚɟɬɫɹ 
ɪɚɜɧɵɣ 15-ɦɢɧɭɬɧɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɨɞɧɨɝɨ ɧɚɫɨɫɚ ɦɚɪɤɢ ɇɐɋ-3. 

ɇɚ ɫɥɭɱɚɣ ɪɚɡɪɵɜɚ ɬɪɭɛɨɩɪɨɜɨɞɚ ɜ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ ɨɬɜɨɞ ɜɨɞɵ ɢɡ 
ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ ɛɭɞɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɩɨ ɚɜɚɪɢɣɧɨɦɭ ɬɪɭɛɨɩɪɨɜɨɞɭ 

250D  ɦɦ. 
ɉɨɫɬɨɹɧɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɦɚɫɥɚ ɩɨɞ ɞɚɜɥɟɧɢɟɦ ɩɨɞɚɟɬɫɹ ɤ ɩɨɞɲɢɩɧɢ-

ɤɚɦ, ɪɟɞɭɤɬɨɪɚɦ, ɫɨɟɞɢɧɢɬɟɥɶɧɵɦ ɦɭɮɬɚɦ ɧɚɫɨɫɨɜ ɢ ɜɨɡɞɭɲɧɵɯ ɧɚɝɧɟɬɚ-
ɬɟɥɟɣ. Ɇɚɫɥɨ ɨɯɥɚɠɞɚɟɬɫɹ ɜ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɟ ɜɨɞɨɣ, ɩɨɞɚɜɚɟɦɨɣ ɨɬ ɫɢɫɬɟ-
ɦɵ ɬɟɯɧɢɱɟɫɤɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ. Ⱦɥɹ ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɭɞɚɥɟɧɢɹ ɨɬɪɚɛɨ-
ɬɚɧɧɨɝɨ ɦɚɫɥɚ ɢɡ ɛɚɤɨɜ ɦɚɫɥɨɭɫɬɚɧɨɜɨɤ ɢ ɩɨɞɚɱɢ ɱɢɫɬɨɝɨ ɦɚɫɥɚ ɧɚ ɧɚɫɨɫ-
ɧɨɣ ɫɬɚɧɰɢɢ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɚɹ ɦɚɫɥɨɫɢɫɬɟɦɚ. Ⱦɥɹ ɩɨɞɚ-
ɱɢ ɦɚɫɥɚ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɞɜɚ ɲɟɫɬɟɪɟɧɧɵɯ ɧɚɫɨɫɚ ɦɚɪɤɢ ɇɆɒ-32-10-1-
18/6,3-1. 

ɇɚ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ: ɫɢɫɬɟɦɚ ɯɨɡɹɣɫɬɜɟɧɧɨ-
ɩɢɬɶɟɜɚɹ, ɨɛɴɟɞɢɧɟɧɧɚɹ ɫ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ, ɫɢɫɬɟɦɚ ɜɟɧɬɢɥɹɰɢɢ, ɫɢɫɬɟɦɚ 
ɨɬɨɩɥɟɧɢɹ, ɫɢɫɬɟɦɚ ɛɵɬɨɜɨɣ ɤɚɧɚɥɢɡɚɰɢɢ. 
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4 Ɋɚɫɱɟɬ ɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɢɫɬɟɦɵ ɜɨɞɨɨɬɜɟɞɟɧɢя ɧɚɫɟɥɟɧɧɨɝɨ 
ɩɭɧɤɬɚ 

 
ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɧɚɫɟɥɟɧɧɨɝɨ ɩɭɧɤɬɚ ɪɚɫɩɨɥɨɠɟɧ ɈɈɈ «Ⱥɝɪɨɩɪɨɦ-

ɤɨɦɩɥɟɤɫ». ȼ ɫɨɫɬɚɜ, ɤɨɬɨɪɨɝɨ ɜɯɨɞɢɬ ɮɟɪɦɟɪɫɤɨɟ ɯɨɡɹɣɫɬɜɨ ɩɨ ɜɵɪɚɳɢɜɚ-
ɧɢɸ ɤɪɭɩɧɨɝɨ ɪɨɝɚɬɨɝɨ ɫɤɨɬɚ ɢ ɦɹɫɨɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɟ ɩɪɨɢɡɜɨɞɫɬɜɨ. ȼ 
ɩɪɨɟɤɬɟ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɨɛɳɟɫɩɥɚɜɧɚɹ ɫɢɫɬɟɦɚ ɤɚɧɚɥɢɡɨɜɚɧɢɹ ɧɚɢɛɨɥɟɟ 
ɛɥɚɝɨɩɪɢɹɬɧɚɹ ɜ ɫɚɧɢɬɚɪɧɨɦ ɨɬɧɨɲɟɧɢɢ. ɉɪɢ ɷɬɨɣ ɫɢɫɬɟɦɟ ɜɫɟ ɫɬɨɱɧɵɟ 
ɜɨɞɵ – ɛɵɬɨɜɵɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ, ɨɱɢɫɬɧɵɟ ɩɨɫɬɭɩɚɸɬ ɧɚ ɨɱɢɫɬɧɵɟ ɫɨ-
ɨɪɭɠɟɧɢɹ. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɧɚɪɭɠɧɨɣ ɫɢɫɬɟɦɵ ɤɚɧɚɥɢɡɚɰɢɢ ɩɪɨɢɡɜɨɞɢɬɫɹ 
ɤɨɦɩɥɟɤɫɧɨ ɫ ɜɡɚɢɦɧɨɣ ɭɜɹɡɤɨɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ, ɫɬɪɨɢɬɟɥɶɧɨɣ, ɝɢɞɪɨɬɟɯ-
ɧɢɱɟɫɤɨɣ ɢ ɬ.ɞ. ɱɚɫɬɟɣ ɫɨɜɦɟɫɬɧɨɟ ɨɬɜɟɞɟɧɢɟ ɫɬɨɱɧɵɯ ɜɨɞ ɨɬ ɧɚɫɟɥɟɧɧɨɝɨ 
ɩɭɧɤɬɚ ɢ ɈɈɈ «Ⱥɝɪɨɩɪɨɦɤɨɦɩɥɟɤɫ». 

ȼɵɛɨɪ ɪɚɰɢɨɧɚɥɶɧɨɣ ɫɯɟɦɵ ɤɚɧɚɥɢɡɚɰɢɢ ɨɛɨɫɧɨɜɵɜɚɟɬɫɹ: 
 ɪɚɰɢɨɧɚɥɶɧɚɹ ɫɯɟɦɚ ɤɚɧɚɥɢɡɚɰɢɢ ɢ ɨɱɟɪɟɞɧɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

ɨɬɞɟɥɶɧɵɯ ɟɟ ɫɨɨɪɭɠɟɧɢɣ; 
 ɬɟɯɧɢɱɟɫɤɚɹ ɜɨɡɦɨɠɧɨɫɬɶ ɢ ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ 

ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɪɢɧɹɬɨɣ ɫɯɟɦɵ ɤɚɧɚɥɢɡɚɰɢɢ; 
 ɨɫɧɨɜɧɵɟ ɪɚɡɦɟɪɵ ɫɨɨɪɭɠɟɧɢɣ ɤɚɧɚɥɢɡɚɰɢɢ, ɜɵɛɨɪ ɢɯ ɤɨɧɫɬ-

ɪɭɤɬɢɜɧɵɯ ɪɟɲɟɧɢɣ ɢ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ; 
 ɦɚɤɫɢɦɚɥɶɧɨɟ ɩɪɢɦɟɧɟɧɢɟ ɬɢɩɨɜɵɯ ɢ ɷɤɨɧɨɦɢɱɧɵɯ ɩɪɨɟɤɬɨɜ 

ɤɚɧɚɥɢɡɚɰɢɨɧɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɭɧɢɮɢɤɚɰɢɢ ɪɚɡɦɟɪɨɜ ɤɨɧɫɬɪɭɤɰɢɣ. 
ȼ ɫɨɫɬɚɜ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɤɚɧɚɥɢɡɚɰɢɨɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɜɯɨɞɹɬ: 
 ɫɢɬɭɚɰɢɨɧɧɵɣ ɩɥɚɧ ɦɟɫɬɧɨɫɬɢ; 
 ɝɟɧɟɪɚɥɶɧɵɣ ɩɥɚɧ ɨɛɴɟɤɬɚ ɫ ɧɚɧɟɫɟɧɢɟɦ ɫɨɨɪɭɠɟɧɢɣ ɤɚɧɚɥɢɡɚ-

ɰɢɢ; 
 ɝɟɧɟɪɚɥɶɧɵɣ ɩɥɚɧ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ; 
 ɫɯɟɦɚɬɢɱɟɫɤɢɟ ɱɟɪɬɟɠɢ ɨɬɞɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭ-

ɠɟɧɢɣ. 
Ɋɚɛɨɱɢɟ ɱɟɪɬɟɠɢ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɯ 

ɪɚɫɱɟɬɨɜ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɜɨɞɨɨɬɜɟɞɟɧɢɹ ɢ ɨɛɟɫɩɟɱɢɜɚɸɬ ɜɨɡɦɨɠ-
ɧɨɫɬɶ ɱɟɬɤɨ ɩɪɟɞɫɬɚɜɢɬɶ ɫɯɟɦɭ ɫɢɫɬɟɦ ɫɨɜɦɟɫɬɧɨɝɨ ɜɨɞɨɨɬɜɟɞɟɧɢɹ ɯɨɡ-
ɛɵɬɨɜɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɨɬ ɧɚɫɟɥɟɧɧɨɝɨ ɩɭɧɤɬɚ ɢ ɈɈɈ «Ⱥɝɪɨɩɪɨɦɤɨɦɩɥɟɤɫ». 

Ƚɪɚɧɢɰɵ ɤɚɧɚɥɢɡɚɰɢɢ ɧɚɫɟɥɟɧɧɨɝɨ ɩɭɧɤɬɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɪɨɟɤɬɨɦ 
ɩɥɚɧɢɪɨɜɤɢ, ɚ ɝɪɚɧɢɰɵ ɤɚɧɚɥɢɡɨɜɚɧɢɹ ɈɈɈ «Ⱥɝɪɨɩɪɨɦɤɨɦɩɥɟɤɫ» – ɬɟɪɪɢ-
ɬɨɪɢɟɣ, ɨɬɜɟɞɟɧɧɨɣ ɩɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɨ.  

Ɋɚɣɨɧɵ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɫɬɪɨɣɤɢ ɠɢɥɵɦɢ ɡɞɚɧɢɹɦɢ, ɧɟ ɢɦɟɸɳɢɦɢ 
ɜɨɞɨɩɪɨɜɨɞɧɵɯ ɜɜɨɞɨɜ, ɜ ɝɪɚɧɢɰɵ ɤɚɧɚɥɢɡɨɜɧɢɹ ɧɟ ɜɯɨɞɹɬ. 

Ƚɪɚɧɢɰɵ ɛɚɫɫɟɣɧɨɜ ɤɚɧɚɥɢɡɨɜɚɧɢɹ ɞɢɤɬɭɸɬɫɹ ɬɨɩɨɝɪɚɮɢɟɣ ɤɚɧɚɥɢ-
ɡɭɟɦɨɣ ɬɟɪɪɢɬɨɪɢɢ ɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɫ ɭɱɟɬɨɦ ɨɯɜɚɬɚ ɨɞɧɢɦ ɤɨɥɥɟɤɬɨɪɨɦ 
ɜɨɡɦɨɠɧɨ ɛɨɥɶɲɟɣ ɬɟɪɪɢɬɨɪɢɢ ɛɟɡ ɢɡɥɢɲɧɟɝɨ ɟɝɨ ɡɚɝɥɭɛɥɟɧɢɹ. 
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4.1 ȼɵɛɨɪ ɦɟɫɬɚ ɜɵɩɭɫɤɚ ɫɬɨɱɧɵɯ ɜɨɞ ɢ ɪɚɫɩɨɥɨɠɟɧɢя ɨɱɢɫɬɧɨɣ 
ɫɬɚɧɰɢɢ 

 
ȼɵɛɨɪ ɦɟɫɬɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɨɱɢɫɬɧɨɣ ɫɬɚɧɰɢɢ ɞɨɥɠɟɧ ɭɞɨɜɥɟɬɜɨɪɹɬɶ 

ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɦ ɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɬɪɟɛɨɜɚɧɢɹɦ. 
Ɉɱɢɫɬɧɚɹ ɫɬɚɧɰɢɹ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɧɚ ɬɚɤɨɦ ɪɚɫɫɬɨɹɧɢɢ ɨɬ ɝɨɪɨɞɚ, ɤɨ-

ɬɨɪɨɟ ɨɛɟɫɩɟɱɢɜɚɟɬ ɞɨɫɬɚɬɨɱɧɵɣ ɫɚɧɢɬɚɪɧɵɣ ɪɚɡɪɵɜ, ɝɨɫɩɨɞɫɬɜɭɸɳɢɟ 
ɜɟɬɪɵ ɞɨɥɠɧɵ ɨɬɧɨɫɢɬɶ ɧɟɩɪɢɹɬɧɵɟ ɡɚɩɚɯɢ ɜ ɫɬɨɪɨɧɭ ɨɬ ɠɢɥɨɣ ɡɚɫɬɪɨɣɤɢ. 
Ⱦɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɫɬɚɧɰɢɢ ɨɬɜɨɞɹɬɫɹ ɨɛɵɱɧɨ, ɦɟɫɬɧɨɫɬɢ, ɧɟɩɪɢɝɨɞɧɵɟ ɞɥɹ 
ɚɤɬɢɜɧɨɝɨ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɡɟɦɥɟɩɨɥɶɡɨɜɚɧɢɹ. 

ɏɚɪɚɤɬɟɪ ɦɟɫɬɧɨɫɬɢ, ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɢ ɝɢɞɪɨɝɟɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 
ɜɵɛɪɚɧɧɨɝɨ ɭɱɚɫɬɤɚ ɧɟ ɞɨɥɠɧɵ ɜɵɡɜɚɬɶ ɧɟɨɩɪɚɜɞɚɧɧɨɟ ɩɨɜɵɲɟɧɢɟ ɡɚɬɪɚɬ 
ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɢ ɷɤɫɩɥɭɚɬɚɰɢɸ ɨɱɢɫɬɧɨɣ ɫɬɚɧɰɢɢ. ȼɚɠɧɭɸ ɪɨɥɶ ɩɪɢ ɜɵ-
ɛɨɪɟ ɭɱɚɫɬɤɚ ɦɟɫɬɧɨɫɬɢ ɢɝɪɚɟɬ ɦɟɫɬɨ ɜɵɩɭɫɤɚ ɨɱɢɳɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɜ 
ɜɨɞɨɟɦ. ɉɪɢ ɷɬɨɦ ɩɪɢɧɢɦɚɸɬɫɹ ɜɨ ɜɧɢɦɚɧɢɟ: ɜɢɞ ɜɨɞɨɩɨɥɶɡɨɜɚɧɢɹ, ɪɚɫ-
ɫɬɨɹɧɢɟ ɞɨ ɤɨɧɬɪɨɥɶɧɨɝɨ ɫɬɜɨɪɚ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɨɟ ɩɨ ɞɟɣɫɬɜɭɸɳɢɦ ɩɪɚɜɢ-
ɥɚɦ. Ƚɢɝɢɟɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɨɯɪɚɧɟ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɜɨɞ", ɬɪɟɛɨɜɚɧɢɹ 
ɤ ɤɚɱɟɫɬɜɭ ɨɱɢɳɟɧɧɨɣ ɜɨɞɵ, ɨɩɪɟɞɟɥɹɟɦɵɟ ɪɚɫɱɟɬɨɦ ɧɟɨɛɯɨɞɢɦɨɣ ɫɬɟɩɟɧɢ 
ɨɱɢɫɬɤɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɧɫɬɪɭɤɰɢɢ ɜɵɩɭɫɤɚ – ɛɟɪɟɝɨɜɨɝɨ, ɪɭɫɥɨɜɨɝɨ 
ɢɥɢ ɪɚɫɫɟɢɜɚɸɳɟɝɨ. 

Ɉɱɢɫɬɧɭɸ ɫɬɚɧɰɢɸ ɪɚɫɩɨɥɚɝɚɸɬ ɤɚɤ ɦɨɠɧɨ ɛɥɢɠɟ ɤ ɜɵɩɭɫɤɭ, ɩɪɢ-
ɱɟɦ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɭɪɟɡɚ ɜɨɞɵ ɜ ɜɨɞɨɟɦɟ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 50 – 100 ɦ. 

Ɍɪɟɛɭɟɦɵɟ ɪɚɡɦɟɪɵ ɡɟɦɟɥɶɧɨɝɨ ɭɱɚɫɬɤɚ, ɨɬɜɨɞɢɦɨɝɨ ɞɥɹ ɨɱɢɫɬɧɨɣ 
ɫɬɚɧɰɢɢ, ɨɩɪɟɞɟɥɹɸɬɫɹ ɟɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ ɢ ɫɩɨɫɨɛɨɦ ɨɛɟɡɜɨɠɢɜɚ-
ɧɢɹ ɨɫɚɞɤɚ. ɂɥɨɜɵɟ ɩɥɨɳɚɞɤɢ ɬɪɟɛɭɸɬ ɛɨɥɶɲɢɯ ɩɥɨɳɚɞɟɣ ɫɨ ɫɩɨɤɨɣɧɵɦ 
ɪɟɥɶɟɮɨɦ. ȼ ɫɥɭɱɚɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɨɫɚɞɤɚ ɜ ɫɟɥɶɫɤɨɦ ɯɨɡɹɣɫɬɜɟ (ɜ ɤɚɱɟɫɬɜɟ 
ɭɞɨɛɪɟɧɢɹ) ɧɟɨɛɯɨɞɢɦɨ ɪɟɲɢɬɶ ɜɨɩɪɨɫ ɨ ɫɩɨɫɨɛɟ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ, ɯɪɚɧɟ-
ɧɢɹ ɢ ɜɧɟɫɟɧɢɹ ɨɫɚɞɤɚ ɧɚ ɩɨɥɹ ɜ ɬɜɟɪɞɨɦ ɢɥɢ ɠɢɞɤɨɦ ɜɢɞɟ, ɦɨɛɢɥɶɧɵɦ ɥɢ-
ɛɨ ɬɪɭɛɨɩɪɨɜɨɞɧɵɦ ɬɪɚɧɫɩɨɪɬɨɦ. Ⱦɥɹ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚ-
ɧɢɹ ɦɨɠɟɬ ɩɪɢɦɟɧɹɬɶɫɹ ɧɟ ɬɨɥɶɤɨ ɨɫɚɞɨɤ, ɧɨ ɢ ɛɢɨɥɨɝɢɱɟɫɤɢ ɨɱɢɳɟɧɧɚɹ 
ɫɬɨɱɧɚɹ ɜɨɞɚ, ɧɚɩɪɢɦɟɪ, ɧɚ ɩɨɥɹɯ ɨɪɨɲɟɧɢɹ. ȼ ɬɚɤɨɦ ɫɥɭɱɚɟ ɭɱɚɫɬɤɨɦ ɜɵ-
ɛɢɪɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɜɨɡɦɨɠɧɨɫɬɟɣ ɯɪɚɧɟɧɢɹ, ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɢ ɜɧɟɫɟɧɢɹ 
ɜɨɞɵ ɜ ɩɨɱɜɭ. 

 
4.2 ɋɚɧɢɬɚɪɧɚя ɨɰɟɧɤɚ ɭɫɥɨɜɢɣ ɫɩɭɫɤɚ ɫɬɨɱɧɵɯ ɜɨɞ ɜ ɜɨɞɨɟɦɵ 
 
Ɋɚɡɛɚɜɥɟɧɢɟ ɫɬɨɱɧɵɯ ɜɨɞ ɜ ɜɨɞɟ ɜɨɞɨɟɦɨɜ ɩɪɨɢɫɯɨɞɢɬ ɩɨɞ ɜɥɢɹɧɢɟɦ 

ɬɭɪɛɭɥɟɧɬɧɨɝɨ ɞɜɢɠɟɧɢɹ ɜɨɞɵ. ɉɪɨɢɫɯɨɞɹɳɢɣ ɩɪɢ ɷɬɨɦ ɩɨɫɬɨɹɧɧɵɣ ɜɡɚɢ-
ɦɨɤɨɦɩɟɧɫɢɪɭɸɳɢɣ ɨɛɦɟɧ ɨɛɴɟɦɚɦɢ ɜ ɫɦɟɠɧɵɯ ɭɱɚɫɬɤɚɯ ɪɭɫɥɚ ɪɟɤɢ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɨɫɬɟɩɟɧɧɨɟ ɜɵɪɚɜɧɢɜɚɧɢɟ ɧɟɨɞɧɨɪɨɞɧɨɫɬɢ ɩɨɬɨɤɨɜ, ɢɧɚɱɟ 
ɝɨɜɨɪɹ, ɩɨɫɬɟɩɟɧɧɨɟ ɪɚɡɛɚɜɥɟɧɢɟ. ɋɬɟɩɟɧɶ ɪɚɡɛɚɜɥɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɨɬ-
ɧɨɲɟɧɢɟɦ ɨɛɴɟɦɚ ɜɨɞɵ ɜ ɜɨɞɨɟɦɟ ɤ ɤɨɥɢɱɟɫɬɜɭ ɩɨɫɬɭɩɢɜɲɢɯ ɜ ɧɟɝɨ ɫɬɨɱ-
ɧɵɯ ɜɨɞ. ɋɤɨɪɨɫɬɶ ɪɚɡɛɚɜɥɟɧɢɹ ɡɚɜɢɫɢɬ ɨɬ ɫɤɨɪɨɫɬɢ ɫɦɟɲɟɧɢɹ ɫɬɨɱɧɵɯ ɜɨɞ 
ɫ ɜɨɞɨɣ ɜɨɞɨɟɦɚ ɜɨ ɜɪɟɦɟɧɢ ɢ ɩɪɨɫɬɪɚɧɫɬɜɟ, ɱɬɨ ɨɩɪɟɞɟɥɹɟɬɫɹ ɝɢɞɪɚɜɥɢɱɟ-
ɫɤɢɦɢ ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɜɨɞɨɟɦɚ: ɝɥɭɛɢɧɨɣ, ɫɤɨɪɨɫɬɶɸ ɢ ɫɬɪɭɣɧɨɫɬɶɸ ɬɟɱɟ-
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ɧɢɹ, ɭɤɥɨɧɨɦ ɞɧɚ, ɧɚɥɢɱɢɟɦ ɨɬɦɟɥɟɣ, ɩɟɪɟɤɚɬɨɜ ɢ ɪɟɡɤɢɯ ɩɨɜɨɪɨɬɨɜ, ɚ ɬɚɤ-
ɠɟ ɞɟɣɫɬɜɢɟɦ ɜɟɬɪɚ, ɬɟɦɩɟɪɚɬɭɪɧɵɦɢ ɢ ɞɪɭɝɢɦɢ ɭɫɥɨɜɢɹɦɢ. 

Ʌɭɱɲɟɟ ɫɦɟɲɟɧɢɟ ɫɬɨɱɧɵɯ ɜɨɞ ɫ ɜɨɞɨɣ ɜɨɞɨɟɦɚ ɞɨɫɬɢɝɚɟɬɫɹ ɪɚɫɫɟɢ-
ɜɚɸɳɢɦ ɜɵɩɭɫɤɨɦ, ɫɨɡɞɚɸɳɢɦ ɜɨɡɦɨɠɧɨɫɬɶ ɫɛɪɨɫɚ ɜ ɜɨɞɨɟɦ ɫɬɨɱɧɵɯ ɜɨɞ 
ɧɟ ɜ ɨɞɧɨɣ (ɫɨɫɪɟɞɨɬɨɱɟɧɧɨɣ), ɚ ɜ ɧɟɫɤɨɥɶɤɢɯ ɬɨɱɤɚɯ ɜɨɞɨɟɦɚ. ɑɟɦ ɧɚ 
ɛɨɥɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ɫɬɪɭɣ ɪɚɡɛɢɜɚɟɬɫɹ ɩɨɬɨɤ ɫɬɨɱɧɵɯ ɜɨɞ, ɬɟɦ ɫɤɨɪɟɟ ɢ ɧɚ 
ɛɨɥɟɟ ɛɥɢɡɤɨɦ ɪɚɫɫɬɨɹɧɢɢ ɞɨɫɬɢɝɚɟɬɫɹ ɫɦɟɲɟɧɢɟ ɫɬɨɱɧɵɯ ɜɨɞ ɫ ɜɨɞɨɣ ɜɨ-
ɞɨɟɦɚ. Ɋɚɫɫɟɢɜɚɸɳɢɣ ɜɵɩɭɫɤ ɫɨɫɬɨɢɬ ɢɡ ɩɨɞɜɨɞɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɱɚɫɬɶ 
ɤɨɬɨɪɨɝɨ (ɜ ɧɚɢɛɨɥɟɟ ɝɥɭɛɨɤɢɯ ɦɟɫɬɚɯ ɢ ɛɵɫɬɪɨɬɨɤɚɯ) ɫɧɚɛɠɟɧɚ ɩɚɬɪɭɛɤɚ-
ɦɢ ɫ ɤɨɧɢɱɟɫɤɨɣ ɧɚɫɚɞɤɨɣ, ɱɟɪɟɡ ɤɨɬɨɪɵɟ ɢɡɥɢɜɚɟɬɫɹ ɫɬɨɱɧɚɹ ɜɨɞɵ (Ɋɢɫ. 4). 

 

 
Ɋɢɫɭɧɨɤ 4 – ɋɯɟɦɚ ɨɝɨɥɨɜɤɚ ɪɚɫɫɟɢɜɚɸɳɟɝɨ ɜɵɩɭɫɤɚ: 1 – ɛɟɪɟɝɨɜɨɣ ɤɨ-

ɥɨɞɟ; 2 – ɨɝɨɥɨɜɤɢ ɫ ɧɚɫɚɞɤɚɦɢ 
 
4.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɭɫɥɨɜɢɣ ɫɩɭɫɤɚ ɫɬɨɱɧɵɯ ɜɨɞ ɩɨ 

ɨɛɳɟɫɚɧɢɬɚɪɧɵɦ ɩɨɤɚɡɚɬɟɥяɦ ɜɪɟɞɧɨɫɬɢ (ȻɉɄ, ɪɚɫɬɜɨɪɟɧɧɨɦɭ 
ɤɢɫɥɨɪɨɞɭ ɢ ɪɇ) 

 
ɇɟɛɥɚɝɨɩɪɢɹɬɧɨɟ ɜɥɢɹɧɢɟ ɫɬɨɱɧɵɯ ɜɨɞ ɧɚ ɨɛɳɢɣ ɫɚɧɢɬɚɪɧɵɣ ɪɟɠɢɦ 

ɜɨɞɨɟɦɨɜ ɫɜɹɡɚɧɨ ɫ ɱɪɟɡɦɟɪɧɨ ɜɵɫɨɤɨɣ ɤɨɧɰɟɧɬɪɚɰɢɟɣ ɜ ɜɨɞɟ ɜɨɞɨɟɦɨɜ 
ɫɪɚɜɧɢɬɟɥɶɧɨ ɥɟɝɤɨ ɨɤɢɫɥɹɸɳɢɯɫɹ ɨɪɝɚɧɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ ɛɵɬɨɜɵɯ ɢ ɩɪɨ-
ɢɡɜɨɞɫɬɜɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ, ɱɟɦ ɜɵɡɵɜɚɟɬɫɹ ɧɚɪɭɲɟɧɢɟ ɤɢɫɥɨɪɨɞɧɨɝɨ ɪɟ-
ɠɢɦɚ ɜɨɞɨɟɦɚ ɢ ɜɨɡɧɢɤɧɨɜɟɧɢɟ ɝɧɢɥɨɫɬɧɵɯ ɩɪɨɰɟɫɫɨɜ. Ⱥ ɬɚɤɠɟ ɫɜɹɡɚɧɧɨ ɫ 
ɛɚɤɬɟɪɢɰɢɞɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ ɦɧɨɝɢɯ ɢɧɝɪɟɞɢɟɧɬɨɜ ɩɪɨɦɵɲɥɟɧɧɵɯ ɫɬɨɱ-
ɧɵɯ ɜɨɞ, ɜɫɥɟɞɫɬɜɢɟ ɱɟɝɨ ɜɨɡɧɢɤɚɟɬ ɬɨɪɦɨɠɟɧɢɟ ɧɨɪɦɚɥɶɧɨɝɨ ɯɨɞɚ ɛɢɨɯɢ-
ɦɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɫɚɦɨɨɱɢɳɟɧɢɹ ɜɨɞɵ ɜɨɞɨɟɦɚ ɨɬ ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɡɚ-
ɝɪɹɡɧɟɧɢɹ ɛɵɬɨɜɵɯ ɫɬɨɱɧɵɯ ɜɨɞ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɡɨɧɚ ɡɚɝɪɹɡɧɟɧɢɹ ɩɨɥɭɱɚɟɬ 
ɛɨɥɶɲɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɢ ɞɥɢɬɟɥɶɧɨ ɫɨɯɪɚɧɹɟɬɫɹ. 

ɋɥɟɞɭɟɬ ɩɨɞɱɟɪɤɧɭɬɶ, ɱɬɨ ɨɪɝɚɧɢɱɟɫɤɢɦ ɜɟɳɟɫɬɜɚɦ ɛɵɬɨɜɵɯ ɫɬɨɱ-
ɧɵɯ ɜɨɞ ɫɨɩɭɬɫɬɜɭɟɬ ɨɛɢɥɶɧɚɹ ɫɚɩɪɨɮɢɬɧɚɹ ɢ ɜɟɫɶɦɚ ɱɚɫɬɨ ɩɚɬɨɝɟɧɧɚɹ 
ɦɢɤɪɨɮɥɨɪɚ, ɩɨɷɬɨɦɭ ɤɨɧɰɟɧɬɪɚɰɢɹ ɨɪɝɚɧɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɟ ɹɜɥɹɟɬɫɹ 
ɤɨɫɜɟɧɧɵɦ ɩɨɤɚɡɚɬɟɥɟɦ ɦɚɫɫɢɜɧɨɫɬɢ ɛɚɤɬɟɪɢɚɥɶɧɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ ɜɨɞɨ-
ɟɦɨɜ. 

ɋɚɧɢɬɚɪɧɚɹ ɨɰɟɧɤɚ ɭɫɥɨɜɢɣ ɫɩɭɫɤɚ ɫɬɨɱɧɵɯ ɜɨɞ ɜ ɜɨɞɨɟɦ. 
ɋɜɟɞɟɧɢɹ ɨ ɫɬɨɱɧɵɯ ɜɨɞɚɯ ɩɪɟɞɩɪɢɹɬɢɹ ɜ ɩɪɨɟɤɬɟ ɫɥɟɞɭɸɳɢɟ: ɪɚɫ-

ɯɨɞ – 4,2  ɦ3/ɫ; ɫɩɭɫɤ ɫɬɨɱɧɵɯ ɜɨɞ ɤɪɭɝɥɨɫɭɬɨɱɧɵɣ, ɪɚɜɧɨɦɟɪɧɵɣ ɩɪɢ ɤɨ-
ɷɮɮɢɰɢɟɧɬɟ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ 1,2; ɪɟɡɤɢɯ ɢɡɦɟɧɟɧɢɣ ɫɨɫɬɚɜɚ ɫɬɨɱɧɵɯ ɜɨɞ 
ɧɟ ɨɠɢɞɚɟɬɫɹ. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɬɨɱɧɵɯ ɜɨɞ: ɨɤɪɚɫɤɚ ɢɫɱɟɡɚɟɬ: ɜ ɫɬɨɥɛɢɤɟ 10 ɫɦ ɩɪɢ 
ɪɚɡɜɟɞɟɧɢɢ 1:6; ɨɤɪɚɫɤɚ ɢɫɱɟɡɚɟɬ ɜ ɫɬɨɥɛɢɤɟ 20 ɫɦ ɩɪɢ ɪɚɡɜɟɞɟɧɢɢ 1:12; 
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ɩɥɚɜɚɸɳɢɯ ɩɪɢɦɟɫɟɣ ɧɟɬ; ɡɚɩɚɯ ɧɟɨɩɪɟɞɟɥɟɧɧɵɣ, ɮɟɧɨɥɶɧɵɣ, ɢɫɱɟɡɚɟɬ 
ɩɪɢ ɪɚɡɜɟɞɟɧɢɢ 1:10; ɜɡɜɟɲɟɧɧɵɯ ɜɟɳɟɫɬɜ – 200  ɦɝ/ɥ; ɫɭɯɨɣ ɨɫɬɚɬɨɤ – 
1200 ɦɝ/ɥ; ɪɇ – 4,8; ɬɢɬɪɢɪɧɚɹ ɤɢɫɥɨɬɧɨɫɬɶ – 84 ɦɥ ɧɨɪɦ.ɪɚɫɬɜɨɪɚ ɳɟɥɨɱɢ; 

ɩɨɥɧȻɉК  ɩɪɢ ɪɚɡɛɚɜɥɟɧɢɢ 21100:1   ɦɝ/ɥ, ɩɪɢ ɪɚɡɛɚɜɥɟɧɢɢ 66500:1   ɦɝ/ɥ, 
ɩɪɢ ɪɚɡɛɚɜɥɟɧɢɢ 721000:1   ɦɝ/ɥ; ɮɟɧɨɥ (ɯɥɨɪɮɟɧɨɥ ɨɛɪɚɡɭɸɳɢɣ) – 2,2 
ɦɝ/ɥ; ɫɜɢɧɟɰ – 0,4 ɦɝ/ɥ; ɬɟɦɩɟɪɚɬɭɪɚ ɫɬɨɱɧɵɯ ɜɨɞ (ɥɟɬɨɦ) ɋ030 ; ɜɡɜɟɲɟɧ-
ɧɵɯ ɜɟɳɟɫɬɜ ɪɟɱɧɨɣ ɜɨɞɵ (ɜ ɦɟɠɟɧɶ) – 8 ɦɝ/ɥ. 

Ʉɪɨɦɟ ɫɩɭɫɤɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɜ ɫɜɹɡɢ ɫ ɤɚɧɚɥɢɡɨɜɚ-
ɧɢɟɦ ɧɚɫɟɥɟɧɧɨɝɨ ɩɭɧɤɬɚ ɛɭɞɟɬ ɢɦɟɬɶ ɦɟɫɬɨ ɫɩɭɫɤ ɛɵɬɨɜɵɯ ɫɬɨɱɧɵɯ ɜɨɞ 
1,1 ɦ3/ɫ; ɫɨɞɟɪɠɚɧɢɟ ɜɡɜɟɲɟɧɧɵɯ ɜɟɳɟɫɬɜ 300 ɦɝ/ɥ; ɩɨɥɧȻɉК  – 230 ɦɝ/ɥ. 

ɋɩɭɫɤ ɫɬɨɱɧɵɯ ɜɨɞ ɩɪɨɟɤɬɢɪɭɟɬɫɹ ɜ ɪɟɤɭ, ɫɨɫɬɚɜ ɜɨɞɵ ɤɨɬɨɪɨɣ ɧɚ 
ɩɨɞɯɨɞɟ ɤ ɦɟɫɬɭ ɜɵɩɭɫɤɚ ɫɬɨɱɧɵɯ ɜɨɞ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɫɥɟɞɭɸɳɢɦɢ ɞɚɧ-
ɧɵɦɢ ɞɥɹ ɥɟɬɧɟɝɨ ɩɟɪɢɨɞɚ: ɪɇ 7,2; ɳɟɥɨɱɧɨɫɬɶ 2,9 ɦɥ ɧɨɪɦ.ɪɚɫɬɜɨɪɚ ɤɢ-
ɫɥɨɬɵ; ɪɚɫɬɜɨɪɟɧɧɵɣ ɤɢɫɥɨɪɨɞ 9,5 ɦɝ/ɥ; ɜɡɜɟɲɟɧɧɵɟ ɜɟɳɟɫɬɜɚ 8 ɦɝ/ɥ; ɪɚɫ-
ɬɜɨɪɟɧɧɵɣ ɤɢɫɥɨɪɨɞ 5,9 ɦɝ/ɥ; ɩɨɥɧȻɉК  3,1 ɦɝ/ɥ; ɫɜɢɧɟɰ 0,02 ɦɝ/ɥ; ɮɬɨɪ 0,3 
ɦɝ/ɥ; ɮɟɧɨɥ ɨɬɫɭɬɫɬɜɭɟɬ; ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ ɞɥɹ ɧɚɢɛɨɥɟɟ ɬɟɩɥɨɝɨ ɥɟɬɧɟɝɨ 
ɦɟɫɹɰɚ ɋ015 . 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɦɟɫɬ ɜɵɩɭɫɤɚ ɫɬɨɱɧɵɯ ɜɨɞ ɧɚɫɟɥɟɧɧɨɝɨ ɩɭɧɤɬɚ ɫɨɫɬɚɜ-
ɥɹɟɬ 360 ɦ. 

ȼ ɫɬɜɨɪɟ ɧɚ 1 ɤɦ ɜɵɲɟ ɧɚɫɟɥɟɧɧɨɝɨ ɩɭɧɤɬɚ (ɬ.ɟ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 1,5 ɤɦ 
ɨɬ ɜɩɭɫɤɚ ɫɬɨɱɧɵɯ ɜɨɞ) ɤɚɱɟɫɬɜɨ ɢ ɫɨɫɬɚɜ ɜɨɞɵ ɪɟɤɢ ɞɨɥɠɧɨ ɨɬɜɟɱɚɬɶ ɧɨɪ-
ɦɚɬɢɜɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ ɜɬɨɪɨɝɨ ɜɢɞɚ ɜɨɞɨɩɨɥɶɡɨɜɚɧɢɹ. 

Ɋɟɤɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɨɛɵɱɧɵɯ ɤɭɥɶɬɭɪɧɨ – ɛɵɬɨɜɵɯ ɰɟɥɟɣ. Ɋɚɫ-
ɫɬɨɹɧɢɟ ɨɬ ɦɟɫɬɚ ɜɵɩɭɫɤɚ ɫɬɨɱɧɵɯ ɜɨɞ ɩɨɫɟɥɤɚ ɝɨɪɨɞɫɤɨɝɨ ɬɢɩɚ ɫɨɫɬɚɜɥɹɟɬ 
500 ɦ. 

ɉɨ ɞɚɧɧɵɦ ɝɢɞɪɨɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɨɣ ɫɥɭɠɛɵ, ɦɢɧɢɦɚɥɶɧɵɣ ɫɪɟɞɧɟ-
ɦɟɫɹɱɧɵɣ ɪɚɫɯɨɞ ɝɨɞɚ 95 %-ɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 30  ɦ3/ɫ. ɇɚ ɭɱɚ-
ɫɬɤɟ ɞɨ ɧɚɫɟɥɟɧɧɨɝɨ ɩɭɧɤɬɚ ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ 64,0  ɦ/ɫ, ɩɪɢ ɫɪɟɞɧɟɣ ɝɥɭɛɢ-
ɧɟ 2,1  ɦ. ɂɡɜɢɥɢɫɬɨɫɬɶ ɪɭɫɥɚ ɧɚ ɭɱɚɫɬɤɟ ɞɨ ɧɚɫɟɥɟɧɧɨɝɨ ɩɭɧɤɬɚ ɫɥɚɛɨ ɜɵ-
ɪɚɠɟɧɚ 1 . 

ȼɵɩɭɫɤ ɫɬɨɱɧɵɯ ɜɨɞ ɩɪɨɟɤɬɢɪɭɟɬɫɹ ɫ ɛɟɪɟɝɚ 1 . 
Ɉɩɪɟɞɟɥɹɟɦ ɜɨɡɦɨɠɧɭɸ ɫɬɟɩɟɧɶ ɫɦɟɲɢɜɚɧɢɹ ɢ ɪɚɡɛɚɜɥɟɧɢɹ ɫɬɨɱɧɵɯ 

ɜɨɞ ɜ ɜɨɞɨɟɦɟ (ɩɨ ȼ.Ⱥ.Ɏɪɨɥɨɜɭ – ɇ.Ⱦ.Ɋɨɞɡɢɥɥɟɪɭ) ɭ ɫɬɜɨɪɚ (ɧɚ 1 ɤɦ ɜɵɲɟ 
ɩɨ ɬɟɱɟɧɢɸ) ɧɚɫɟɥɟɧɧɨɝɨ ɩɭɧɤɬɚ.  

Ʉɨɷɮɮɢɰɢɟɧɬ ɬɭɪɛɭɥɟɧɬɧɨɣ ɞɢɮɮɭɡɢɢ E ɪɚɜɟɧ: 
 

200
ɫɪɫɪ H

ȿ





,                                                                                       (65) 

 
ɝɞɟ ɫɪ  – ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɬɟɱɟɧɢɹ ɧɚ ɪɚɫɱɟɬɧɨɦ ɭɱɚɫɬɤɟ ɪɟɤɢ, 64,0ɫɪ  

ɦ/ɫ; 
ɫɪH  – ɫɪɟɞɧɹɹ ɝɥɭɛɢɧɚ ɪɟɤɢ ɧɚ ɪɚɫɱɟɬɧɨɦ ɭɱɚɫɬɤɟ, 2,1ɫɪɇ ɦ. 
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00384,0
200

2,164,0



ȿ . 

 
Ʉɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɮɚɤɬɨɪɨɜ 

ɫɦɟɲɢɜɚɧɢɹ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɮɨɪɦɭɥɟ: 
 

3

q

E  ,                                                                                        (66) 

 
ɝɞɟ   – ɤɨɷɮɮɢɰɢɟɧɬ ɢɡɜɢɥɢɫɬɨɫɬɢ, ɢɡɜɢɥɢɫɬɨɫɬɶ ɪɭɫɥɚ ɧɚ ɭɱɚɫɬɤɟ ɞɨ ɪɚɫ-
ɱɟɬɧɨɝɨ ɩɭɧɤɬɚ ɫɥɚɛɨ ɜɵɪɚɠɟɧɚ 1 ; 

  – ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɦɟɫɬɚ ɜɵɩɭɫɤɚ ɫɬɨɱɧɵɯ ɜɨɞ, ɞɥɹ ɛɟ-
ɪɟɝɨɜɨɝɨ ɜɵɩɭɫɤɚ 1 ; 

q  – ɪɚɫɯɨɞ ɫɬɨɱɧɵɯ ɜɨɞ, ɫɛɪɚɫɵɜɚɟɦɵɯ ɜ ɪɟɤɭ, 059,0q  ɦ3/ɫ. 
 

4,0
059,0

00384,0
11 3  . 

 
Ʉɨɷɮɮɢɰɢɟɧɬ ɫɦɟɲɟɧɢɹ, ɩɨɤɚɡɵɜɚɸɳɢɣ ɤɚɤɚɹ ɱɚɫɬɶ ɪɚɫɯɨɞɚ ɜɨɞɵ ɜ 

ɪɟɤɟ ɭɱɚɫɬɜɭɟɬ ɜ ɫɦɟɲɟɧɢɢ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɷɦɩɢɪɢɱɟɫɤɨɣ ɡɚɜɢɫɢ-
ɦɨɫɬɢ: 

 

3

3

1

1

L

L

e
q

Q
e

a











 ,                                                                                      (67) 

 
ɝɞɟ e  – ɨɫɧɨɜɚɧɢɟ ɧɚɬɭɪɚɥɶɧɨɝɨ ɥɨɝɚɪɢɮɦɚ; 

Q  – ɧɚɢɦɟɧɶɲɢɣ ɫɪɟɞɧɟɦɟɫɹɱɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɜ ɪɟɤɟ 95%-ɣ ɨɛɟɫɩɟ-
ɱɟɧɧɨɫɬɢ, 30Q  ɦ3 /ɫ; 

L  – ɪɚɫɫɬɨɹɧɢɟ ɪɚɫɱɟɬɧɨɝɨ ɫɬɜɨɪɚ ɨɬ ɦɟɫɬɚ ɜɵɩɭɫɤɚ ɫɬɨɱɧɵɯ ɜɨɞ, 
1500L  ɦ. 

 

04,0

059,0

30
1

1
3

3

15004,0

15004,0











e

e
a  

 
Ɋɚɡɛɚɜɥɟɧɢɟ ɫɬɨɱɧɵɯ ɜɨɞ ɜ ɪɟɤɚɯ ɭɱɢɬɵɜɚɟɬ ɬɨɬ ɮɚɤɬɨɪ, ɱɬɨ ɩɪɢ ɬɟ-

ɱɟɧɢɢ ɜɨɞɵ ɫ ɦɟɫɬɚ ɜɵɩɭɫɤɚ ɫɬɨɱɧɵɯ ɜɨɞ ɞɨ ɪɚɫɱɟɬɧɨɝɨ ɫɬɜɨɪɚ ɧɟ ɜɟɫɶ ɪɚɫ-
ɯɨɞ ɜɨɞɵ ɜ ɜɨɞɨɟɦɟ ɭɱɚɫɬɜɭɟɬ ɜ ɫɦɟɲɟɧɢɢ. Ɍɨɝɞɚ ɤɪɚɬɧɨɫɬɶ ɪɚɡɛɚɜɥɟɧɢɹ 
ɪɚɜɧɚ: 
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q

qaQ
n


 ,                                                                                         (68) 

 

3,21
059,0

059,03004,0



n . 

 
Ⱦɚɥɟɟ ɨɩɪɟɞɟɥɹɟɦ ɧɟɨɛɯɨɞɢɦɭɸ ɫɬɟɩɟɧɶ ɫɧɢɠɟɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɢ 

ɫɬɨɱɧɵɯ ɜɨɞ (ɭɦɟɧɶɲɟɧɢɟ ɫɛɪɨɫɚ ɜ ɜɨɞɨɟɦ ɡɚɝɪɹɡɧɹɸɳɢɯ ɢ ɜɪɟɞɧɵɯ ɜɟ-
ɳɟɫɬɜ), ɱɬɨɛɵ ɜ ɫɬɜɨɪɟ ɧɚ ɩɨɞɫɬɭɩɚɯ ɤ ɪɚɫɱɟɬɧɨɦɭ ɩɭɧɤɬɭ ɜɨɞɨɩɨɥɶɡɨɜɚ-
ɧɢɹ ɤɚɱɟɫɬɜɨ ɢ ɫɨɫɬɚɜ ɜɨɞɵ ɪɟɤɢ ɨɬɜɟɱɚɥɢ ɬɪɟɛɨɜɚɧɢɹɦ ɢ ɧɨɪɦɚɬɢɜɚɦ. Ɋɚɫ-
ɱɟɬɵ ɜɟɞɭɬɫɹ ɩɨ ɤɚɠɞɨɦɭ ɩɨɤɚɡɚɬɟɥɸ ɜɪɟɞɧɨɫɬɢ ɜ ɨɬɞɟɥɶɧɨɫɬɢ. 

Ɉɛɳɟɫɚɧɢɬɚɪɧɵɣ ɩɪɢɡɧɚɤ ɜɪɟɞɧɨɫɬɢ. 
Ȼɢɨɯɢɦɢɱɟɫɤɨɟ ɩɨɬɪɟɛɥɟɧɢɟ ɤɢɫɥɨɪɨɞɚ ( ɩɨɥɧȻɉК ) ɫɬɨɱɧɵɯ ɜɨɞ ɪɟɡɤɨ 

ɢɡɦɟɧɹɟɬɫɹ ɩɪɢ ɪɚɡɧɨɦ ɪɚɡɛɚɜɥɟɧɢɢ ɢ ɭɤɚɡɵɜɚɟɬ, ɱɬɨ ɤɢɫɥɨɬɧɨɫɬɶ ɫɬɨɤɚ 
ɬɨɪɦɨɡɢɬ ɛɢɨɯɢɦɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ. ȼ ɪɚɫɱɟɬ ɩɪɢɧɢɦɚɟɦ 66ȻɉК  ɦɝ/ɥ. 
Ɍɚɤ ɤɚɤ ɤ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦ ɫɬɨɱɧɵɦ ɜɨɞɚɦ ɞɨɛɚɜɥɹɸɬɫɹ ɢ ɛɵɬɨɜɵɟ ɫ 
ɞɪɭɝɨɣ ɤɨɧɰɟɧɬɪɚɰɢɟɣ ɨɪɝɚɧɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ, ɨɩɪɟɞɟɥɹɟɦ ɜɟɥɢɱɢɧɭ 

ɩɨɥɧȻɉК  ɫɦɟɫɢ ɫɬɨɱɧɵɯ ɜɨɞ: 
 

ɩɪɛ

ɩɪɩɪɛɛ
a qq

qɤqɤ
К




 , 

 
ɝɞɟ ɛɤ  – ɤɨɧɰɟɧɬɪɚɰɢɹ ɛɵɬɨɜɵɯ ɫɬɨɱɧɵɯ ɜɨɞ, 217ɛL  ɦɝ/ɥ; 

ɩɪɤ  – ɤɨɧɰɟɧɬɪɚɰɢɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ, 420ɩɪL  ɦɝ/ɥ; 

ɛq  – ɪɚɫɯɨɞ ɛɵɬɨɜɵɯ ɫɬɨɱɧɵɯ ɜɨɞ, 1560ɛq  ɦ3/ɫɭɬ 1,1  ɦ3/ɫɟɤ; 

ɩɪq  – ɪɚɫɯɨɞ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ, 3440ɩɪq ɦ3/ɫɭɬ 4,2  

ɦ3/ɫɟɤ. 
 

350
4,21,1

4,24201,1217





aК  ɦɝ/ɥ. 

 
Ɉɩɪɟɞɟɥɹɟɦ ɦɚɤɫɢɦɚɥɶɧɭɸ ɞɨɩɭɫɬɢɦɭɸ ɤɨɧɰɟɧɬɪɚɰɢɸ ɨɪɝɚɧɢɱɟ-

ɫɤɢɯ ɜɟɳɟɫɬɜ ɜ ɫɬɨɱɧɵɯ ɜɨɞɚɯ, ɤɨɬɨɪɚɹ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɫɚɧɢɬɚɪɧɵɦ ɬɪɟɛɨ-
ɜɚɧɢɹɦ ɩɨ ɮɨɪɦɭɥɟ 

 

tR

ɞɨɩɩɪtR

ɪɞɨɩɩɪtRɫɬ ɫɬ

ȼ

ɫɬ

К
КК

q

aQК










10
)10(

10
.

. ,                                      (69) 

 
ɝɞɟ q  – ɪɚɫɯɨɞ ɛɵɬɨɜɵɯ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ, 

5,34,21,1 q  ɦ3/ɫ; 
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ɫɬR , ȼR  – ɤɨɧɫɬɚɧɬɵ ɫɤɨɪɨɫɬɢ ɩɨɬɪɟɛɥɟɧɢɹ ɤɢɫɥɨɪɨɞɚ ɨɪɝɚɧɢɱɟɫɤɢɦɢ 
ɜɟɳɟɫɬɜɚɦɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫɬɨɱɧɨɣ ɜɨɞɵ ɢ ɜɨɞɧɨɝɨ ɨɛɴɟɤɬɚ, 

1,0   ȼɫɬ RR ; 

ɞɨɩɩɪК .  – ɩɪɟɞɟɥɶɧɨɟ ɞɨɩɭɫɬɢɦɨɟ ɡɧɚɱɟɧɢɟ ɩɨɥɧȻɉК  ɫɦɟɫɢ ɫɬɨɱɧɵɯ ɜɨɞ 
ɢ ɜɨɞɵ ɜɨɞɧɨɝɨ ɨɛɴɟɤɬɚ, ɞɥɹ ɜɨɞɨɟɦɨɜ ɜɬɨɪɨɝɨ ɜɢɞɚ ɜɨɞɨɩɨɥɶɡɨɜɚɧɢɹ

6. ɞɨɩɩɪК  ɦɝ/ɥ; 

ɪК  – ɩɨɥɧȻɉК  ɜɨɞɵ ɜ ɪɟɤɟ ɜ ɦɟɫɬɟ ɜɵɩɭɫɤɚ ɫɬɨɱɧɵɯ ɜɨɞ, 1,3ɪL  ɦɝ/ɥ; 
t  – ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɦɟɳɟɧɢɹ ɫɬɨɱɧɵɯ ɜɨɞ ɨɬ ɦɟɫɬɚ ɫɛɪɨɫɚ ɞɨ ɩɭɧɤ-

ɬɚ ɜɨɞɨɩɨɥɶɡɨɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 3,78164,0:500:  ɫɪLt  ɫ
009,0  ɫɭɬɨɤ. 

 

7
10

6
)101,36(

105,3

3004,0
009,01,0

009,01,0

009,01,0










ɫɬК  ɦɝ/ɥ. 

 
ɬ.ɟ. ȻɉɄ ɫɬɨɱɧɵɯ ɜɨɞ ɞɨɥɠɧɨ ɛɵɬɶ ɫɧɢɠɟɧɨ ɫ 350 ɞɨ 7 ɦɝ/ɥ. 
ɉɪɨɜɟɪɹɟɦ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ ɪɚɫɬɜɨɪɟɧɧɵɦ ɤɢɫɥɨɪɨɞɨɦ (ɧɟ ɦɟɧɟɟ 4 

ɦɝ/ɥ): 
 

10)4,0(5,2 .  ɞɨɩɩɪ
ɩɨɥɧ
ɪɪ

ɩɨɥɧ
ɫɬ ККК

q

aQК ,                                           (70) 

 
ɝɞɟ 2,5 – ɤɨɷɮɮɢɰɢɟɧɬ ɞɥɹ ɩɟɪɟɫɱɟɬɚ ɩɨɥɧɨɝɨ ɩɨɬɪɟɛɥɟɧɢɹ ɤɢɫɥɨɪɨɞɚ ɜ 
ɞɜɭɯɫɭɬɨɱɧɨɟ; 

ɪК  – ɫɨɞɟɪɠɚɧɢɟ ɪɚɫɬɜɨɪɟɧɧɨɝɨ ɤɢɫɥɨɪɨɞɚ ɜ ɪɟɤɟ ɞɨ ɦɟɫɬɚ ɜɵɩɭɫɤɚ 
ɫɬɨɱɧɵɯ ɜɨɞ, 5,9ɪК  ɦɝ/ɥ; 

ɩɨɥɧ
ɪК  – ɩɨɥɧɨɟ ɛɢɨɯɢɦɢɱɟɫɤɨɟ ɩɨɬɪɟɛɥɟɧɢɟ ɤɢɫɥɨɪɨɞɚ ɜɨɞɨɣ ɪɟɤɢ, 

4,2ɩɨɥɧ
ɪК  ɦɝ/ɥ; 

ɞɨɩɩɪК .  – ɦɢɧɢɦɚɥɶɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɪɚɫɬɜɨɪɟɧɧɨɝɨ ɤɢɫɥɨɪɨɞɚ, ɤɨɬɨɪɚɹ 
ɞɨɥɠɧɚ ɨɫɬɚɬɶɫɹ ɜ ɜɨɞɟ ɜɨɞɨɟɦɚ ɜ ɪɚɣɨɧɟ ɧɢɠɟ ɫɩɭɫɤɚ ɫɬɨɱɧɵɯ ɜɨɞ, 

4. ɞɨɩɩɪК  ɦɝ/ɥ. 
 

23310)44,24,05,9(
059,0

3004,0
5,2 


ɩɨɥɧ

ɫɬК  ɦɝ/ɥ. 

 
ɋɨɞɟɪɠɚɧɢɟ ɜ ɪɟɱɧɨɣ ɜɨɞɟ ɧɟ ɦɟɧɟɟ 4 ɦɝ/ɥ ɪɚɫɬɜɨɪɟɧɧɨɝɨ ɤɢɫɥɨɪɨɞɚ 

ɦɨɠɟɬ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɨ ɩɪɢ ɫɩɭɫɤɟ ɜ ɪɟɤɭ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɤɨɥɢɱɟɫɬɜɚ 
ɫɬɨɱɧɵɯ ɜɨɞ ɞɚɠɟ ɡɧɚɱɢɬɟɥɶɧɨ ɛɨɥɟɟ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɯ ( 233ɩɨɥɧȻɉК  
ɦɝ/ɥ), ɱɟɦ ɨɧɢ ɩɪɟɞɩɨɥɚɝɚɸɬɫɹ ɩɪɨɟɤɬɨɦ ( 350ɩɨɥɧȻɉК  ɦɝ/ɥ). Ɍɚɤɢɦ ɨɛɪɚ-
ɡɨɦ, ɤɢɫɥɨɪɨɞɧɵɣ ɪɟɠɢɦ ɪɟɤɢ ɧɟ ɥɢɦɢɬɢɪɭɟɬ ɫɩɭɫɤ ɫɬɨɱɧɵɯ ɜɨɞ ɧɚɫɟɥɟɧ-
ɧɨɝɨ ɩɭɧɤɬɚ. 
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4.4 Ɉɪɝɚɧɨɥɟɩɬɢɱɟɫɤɢɟ ɩɪɢɡɧɚɤɢ ɜɪɟɞɧɨɫɬɢ 
 
Ɉɤɪɚɫɤɚ. 
ɉɨ ɷɬɨɦɭ ɩɨɤɚɡɚɬɟɥɸ ɫɬɨɱɧɵɟ ɜɨɞɵ ɧɟ ɭɝɪɨɠɚɸɬ ɭɯɭɞɲɟɧɢɟɦ ɤɚɱɟ-

ɫɬɜɚ ɜɨɞɵ ɭ ɪɚɫɱɟɬɧɨɝɨ ɩɭɧɤɬɚ, ɢɛɨ ɩɨ ɞɚɧɧɵɦ ɚɧɚɥɢɡɚ ɨɤɪɚɫɤɚ ɢɫɱɟɡɚɟɬ ɜ 
ɫɬɨɥɛɢɤɟ 10 ɫɦ (ɞɥɹ ɜɬɨɪɨɝɨ ɜɢɞɚ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ) ɩɪɢ ɪɚɡɜɟɞɟɧɢɢ 1:6, ɜ 
ɬɨ ɜɪɟɦɹ, ɤɚɤ ɜ ɪɟɤɟ ɧɚ ɩɨɞɯɨɞɟ ɤ ɩɭɧɤɬɭ, ɤɚɤ ɩɨɤɚɡɚɥ ɪɚɫɱɟɬ, ɦɨɠɧɨ ɨɠɢ-
ɞɚɬɶ 12-ɤɪɚɬɧɨɝɨ ɪɚɡɛɚɜɥɟɧɢɹ. Ɍɨ ɠɟ ɨɬɧɨɫɢɬɫɹ ɢ ɤ ɡɚɩɚɯɭ ɫɬɨɱɧɵɯ ɜɨɞ, ɤɨ-
ɬɨɪɵɣ ɢɫɱɟɡɚɟɬ ɩɪɢ ɪɚɡɛɚɜɥɟɧɢɢ 1:10. 

ɇɟ ɬɪɟɛɭɟɬ ɩɪɨɜɟɪɤɢ ɢ ɜɨɡɦɨɠɧɨɫɬɶ ɫɩɭɫɤɚ ɫɬɨɱɧɵɯ ɜɨɞ ɩɨ ɢɯ ɫɨɥɟ-
ɜɨɦɭ ɫɨɫɬɚɜɭ (ɩɨ ɫɭɯɨɦɭ ɨɫɬɚɬɤɭ), ɬɚɤ ɤɚɤ ɩɨ ɫɚɧɢɬɚɪɧɵɦ ɧɨɪɦɚɬɢɜɚɦ ɧɟ 
ɧɨɪɦɢɪɭɟɬɫɹ ɨɛɳɢɣ ɫɨɥɟɜɨɣ ɫɨɫɬɚɜ ɜɨɞɵ ɜɨɞɨɟɦɨɜ ɩɪɢ ɜɬɨɪɨɦ ɜɢɞɟ ɜɨɞɨ-
ɩɨɥɶɡɨɜɚɧɢɹ. 

Ɍɟɦɩɟɪɚɬɭɪɚ. 
Ɋɚɫɱɟɬ ɩɪɨɜɨɞɢɦ ɫ ɭɱɟɬɨɦ ɫɚɧɢɬɚɪɧɵɯ ɬɪɟɛɨɜɚɧɢɣ, ɱɬɨɛɵ ɥɟɬɧɹɹ 

ɬɟɦɩɟɪɚɬɭɪɚ ɪɟɱɧɨɣ ɜɨɞɵ ɧɟ ɩɨɜɵɲɚɥɚɫɶ ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɩɭɫɤɚ ɫɬɨɱɧɵɯ ɜɨɞ 
ɛɨɥɟɟ ɱɟɦ ɧɚ 3ɨ. 

Ɉɩɪɟɞɟɥɹɟɦ ɦɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɭɸ ɬɟɦɩɟɪɚɬɭɪɭ ɫɬɨɱɧɵɯ ɜɨɞ ɩɨ 
ɮɨɪɦɭɥɟ 

 

ɦɚɤɫɞɨɩɫɬ tt
q

Q
t  )1(


,                                                                          (71) 

 
ɝɞɟ ɦɚɤɫt  – ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɞɥɹ ɥɟɬɧɟɝɨ ɜɪɟɦɟɧɢ, ɋtɦɚɤɫ

030 ; 

ɞɨɩt  – ɞɨɩɭɫɬɢɦɨɟ ɩɨ ɫɚɧɢɬɚɪɧɵɦ ɧɨɪɦɚɬɢɜɚɦ ɩɨɜɵɲɟɧɢɟ ɬɟɦɩɟɪɚɬɭ-
ɪɵ ɜɨɞɵ ɧɚ 3 ɋ0 . 

 

943031
059,0

3004,0








 


ɫɬt ɋ0
. 

 
Ɉɞɧɚɤɨ ɩɨ ɞɚɧɧɵɦ ɚɧɚɥɢɡɚɦ ɫɬɨɱɧɵɯ ɜɨɞ ɢɯ ɬɟɦɩɟɪɚɬɭɪɚ ɥɟɬɨɦ ɧɟ 

ɩɪɟɜɵɲɚɟɬ ɋɨ40 , ɩɨɷɬɨɦɭ ɫɩɟɰɢɚɥɶɧɵɯ ɦɟɪ ɞɥɹ ɩɨɧɢɠɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ 
ɫɬɨɱɧɵɯ ɜɨɞ ɩɪɟɞɩɪɢɧɢɦɚɬɶ ɧɟɬ ɧɭɠɞɵ. 

ɋɚɧɢɬɚɪɧɨ-ɬɨɤɫɢɤɨɥɨɝɢɱɟɫɤɢɣ ɩɪɢɡɧɚɤ ɜɪɟɞɧɨɫɬɢ. 
ɗɬɨɦɭ ɩɨɤɚɡɚɬɟɥɸ ɜɪɟɞɧɨɫɬɢ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɫɜɢɧɟɰ, ɫɨɞɟɪɠɚɳɢɣɫɹ ɜ 

ɫɬɨɱɧɵɯ ɜɨɞɚɯ. 
Ⱦɨɩɭɫɬɢɦɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɫɜɢɧɰɚ ɜ ɫɬɨɱɧɵɯ ɜɨɞɚɯ ɩɪɢ ɫɨɛɥɸɞɟɧɢɢ 

ɫɚɧɢɬɚɪɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɤ ɜɨɞɟ ɜɨɞɨɟɦɨɜ ɭ ɪɚɫɱɟɬɧɨɝɨ ɩɭɧɤɬɚ ɜɨɞɨɩɨɥɶɡɨ-
ɜɚɧɢɹ ɛɭɞɟɬ 

 

ɞɨɩɪɞɨɩɫɬ ККК
q

QК  )(


,                                                                 (72) 
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ɝɞɟ ɞɨɩК  – ɩɪɟɞɟɥɶɧɨɟ ɞɨɩɭɫɬɢɦɨɟ ɩɨ ɫɚɧɢɬɚɪɧɵɦ ɧɨɪɦɚɬɢɜɚɦ ɡɧɚɱɟɧɢɟ 
ɫɜɢɧɰɚ ɜ ɜɨɞɟ ɜɨɞɨɟɦɚ ɩɨɫɥɟ ɫɩɭɫɤɚ ɫɬɨɱɧɵɯ ɜɨɞ, 1,0ɞɨɩК  ɦɝ/ɥ.  

ɪК  – ɤɨɧɰɟɧɬɪɚɰɢɹ ɫɜɢɧɰɚ ɜ ɪɟɱɧɨɣ ɜɨɞɟ ɞɨ ɫɩɭɫɤɚ ɫɬɨɱɧɵɯ ɜɨɞ, 
02,0ɪК  ɦɝ/ɥ; 

 




 2,0)02,01,0(
059,0

3004,0
ɫɬК ɦɝ/ɥ. 

 
ɗɬɚ ɤɨɧɰɟɧɬɪɚɰɢɹ ɞɚɠɟ ɧɟɫɤɨɥɶɤɨ ɩɪɟɜɵɲɚɟɬ ɧɚɣɞɟɧɧɭɸ ɩɪɢ ɚɧɚɥɢ-

ɡɟ ɫɬɨɱɧɵɯ ɜɨɞ. Ɉɱɟɜɢɞɧɨ, ɧɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜ ɫɩɟɰɢɚɥɶɧɵɯ ɦɟɪɨɩɪɢɹɬɢ-
ɹɯ ɩɨ ɨɱɢɫɬɤɟ ɫɬɨɤɚ ɨɬ ɫɨɟɞɢɧɟɧɢɣ ɫɜɢɧɰɚ. 

ɉɨɤɚɡɚɬɟɥɶ ɫɨɞɟɪɠɚɧɢɹ ɜ ɜɨɞɟ ɜɡɜɟɲɟɧɧɵɯ ɜɟɳɟɫɬɜ. 
Ⱦɨɩɭɫɬɢɦɭɸ ɤɨɧɰɟɧɬɪɚɰɢɸ ɜɡɜɟɲɟɧɧɵɯ ɜɟɳɟɫɬɜ ɫɬɨɱɧɵɯ ɜɨɞɚɯ ɩɪɢ 

ɭɫɥɨɜɢɢ, ɱɬɨ ɭ ɪɚɫɱɟɬɧɨɝɨ ɩɭɧɤɬɚ ɩɨ ɜɬɨɪɨɦɭ ɜɢɞɭ ɜɨɞɨɩɨɥɶɡɨɜɚɧɢɹ ɫɨ-
ɞɟɪɠɚɧɢɟ ɜɡɜɟɲɟɧɧɵɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɟ ɜɨɞɨɟɦɚ ɧɟ ɭɜɟɥɢɱɢɬɫɹ ɛɨɥɟɟ ɱɟɦ ɧɚ 

75,0ɞɨɩК  ɦɝ/ɥ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ  
 

ɪɞɨɩɫɬ К
q

QКК  )1(


,                                                                         (73) 

 
ɝɞɟ ɪК  – ɤɨɧɰɟɧɬɪɚɰɢɹ ɜɡɜɟɲɟɧɧɵɯ ɜɟɳɟɫɬɜ ɜ ɪɟɱɧɨɣ ɞɨ ɫɩɭɫɤɚ ɫɬɨɱɧɵɯ 
ɜɨɞ, 8ɪК  ɦɝ/ɥ; 

ɞɨɩК  – ɞɨɩɭɫɬɢɦɨɟ ɩɨ ɧɨɪɦɚɬɢɜɚɦ ɭɜɟɥɢɱɟɧɢɟ ɫɨɞɟɪɠɚɧɢɹ ɜɡɜɟɲɟɧ-
ɧɵɯ ɜɟɳɟɫɬɜɺ ɜ ɜɨɞɟ ɜɨɞɨɟɦɚ ɩɨɫɥɟ ɫɩɭɫɤɚ ɫɬɨɱɧɵɯ ɜɨɞ, 75,0ɞɨɩb  ɦɝ/ɥ.  

 

24875,01
059,0

3004,0








 


ɫɬК ɦɝ/ɥ. 

 
ɉɨɫɤɨɥɶɤɭ ɜ ɯɨɡ-ɛɵɬɨɜɵɯ ɫɬɨɱɧɵɯ ɜɨɞɚɯ ɧɟ ɛɨɥɶɲɨɟ ɩɪɟɜɵɲɟɧɢɟ 

ɜɡɜɟɲɟɧɧɵɯ ɜɟɳɟɫɬɜ, ɬɪɟɛɭɟɬɫɹ ɬɳɚɬɟɥɶɧɚɹ ɦɟɯɚɧɢɱɟɫɤɚɹ ɨɱɢɫɬɤɚ ɫɬɨɱɧɵɯ 
ɜɨɞ ɞɨ ɫɩɭɫɤɚ ɜ ɜɨɞɨɟɦ. 

Ɉɞɧɚɤɨ ɩɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ, ɩɪɨɢɡɜɟɞɟɧɧɵɟ ɜ ɢɧɬɟɪɟ-
ɫɚɯ ɪɚɫɱɟɬɧɨɝɨ ɩɭɧɤɬɚ ɜɨɞɨɩɨɥɶɡɨɜɚɧɢɹ, ɟɳɟ ɧɟ ɞɚɸɬ ɨɫɧɨɜɚɧɢɹ ɞɥɹ ɨɤɨɧ-
ɱɚɬɟɥɶɧɨɝɨ ɨɩɪɟɞɟɥɟɧɢɹ ɫɚɧɢɬɚɪɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɤ ɭɫɥɨɜɢɹɦ ɫɩɭɫɤɚ ɜ ɪɟɤɭ 
ɫɬɨɱɧɵɯ ɜɨɞ ɧɚɫɟɥɟɧɧɨɝɨ ɩɭɧɤɬɚ. 
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4.5 ɉɪɢɟɦɧɚя ɤɚɦɟɪɚ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ 
 
ɋɬɨɱɧɵɟ ɜɨɞɵ ɩɨɫɬɭɩɚɸɬ ɧɚ ɨɱɢɫɬɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɩɨ ɤɨɥɥɟɤɬɨɪɭ 

ɞɢɚɦɟɬɪɨɦ 900 ɦɦ, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ ɦɟɯɚɧɢɱɟɫɤɚɹ, ɛɢɨɥɨɝɢɱɟɫɤɚɹ ɨɱɢɫɬɤɚ 
ɫɬɨɱɧɵɯ ɜɨɞ. 

ɉɪɢɟɦɧɚɹ ɤɚɦɟɪɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɩɪɢɟɦɚ ɫɬɨɱɧɵɯ ɜɨɞ, ɝɚɲɟɧɢɹ 
ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ ɠɢɞɤɨɫɬɢ ɢ ɫɨɩɪɹɠɟɧɢɹ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɫ ɨɬɤɪɵɬɵɦ ɥɨɬ-
ɤɨɦ. 

 
4.6 Ɋɟɲɟɬɤɢ 
 
Ʉ ɡɞɚɧɢɸ ɪɟɲɟɬɨɤ ɫɬɨɱɧɵɟ ɜɨɞɵ ɩɨɞɜɨɞɹɬɫɹ ɢ ɨɬɜɨɞɹɬɫɹ ɨɬ ɧɟɝɨ ɩɨ 

ɞɜɭɦ ɥɨɬɤɚɦ. ɇɚ ɩɨɞɜɨɞɹɳɢɯ ɢ ɨɬɜɨɞɹɳɢɯ ɥɨɬɤɚɯ ɲɢɪɢɧɨɣ 450 ɦɦ ɭɫɬɚ-
ɧɨɜɥɟɧɵ ɲɢɛɟɪɚ, ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɵɯ ɜɵɤɥɸɱɚɟɬɫɹ ɢɡ ɪɚɛɨɬɵ ɨɞɧɚ ɢɡ ɪɟ-
ɲɟɬɨɤ. 

Ʉɪɭɩɧɵɟ ɦɟɯɚɧɢɱɟɫɤɢɟ ɩɪɢɦɟɫɢ, ɧɚɯɨɞɹɳɢɟɫɹ ɜ ɫɬɨɱɧɨɣ ɜɨɞɟ ɡɚɞɟɪ-
ɠɢɜɚɸɬɫɹ ɩɪɨɡɨɪɚɦɢ ɪɟɲɟɬɨɤ. ȼ ɡɞɚɧɢɢ ɪɟɲɟɬɨɤ ɭɫɬɚɧɨɜɥɟɧɵ ɞɜɟ ɪɟɲɟɬ-
ɤɢ, ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɵɟ, ɬɢɩɚ ɋɍɗ – ɫɨɪɨɡɚɞɟɪɠɢɜɚɸɳɟɟ ɭɫɬɪɨɣɫɬɜɨ ɫ 
ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɦ. ɉɭɬɟɦ ɜɵɤɥɸɱɟɧɢɹ ɢɥɢ ɜɤɥɸɱɟɧɢɹ ɜ ɪɚɛɨɬɭ ɪɚɡɧɨɝɨ 
ɱɢɫɥɚ ɪɟɲɟɬɨɤ ɦɨɠɧɨ ɪɟɝɭɥɢɪɨɜɚɬɶ ɫɤɨɪɨɫɬɶ ɬɟɱɟɧɢɹ ɠɢɞɤɨɫɬɢ. 

Ɋɟɲɟɬɤɢ ɫɨɫɬɨɹɬ ɢɡ ɪɹɞɚ ɩɪɭɬɶɟɜ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɩɨɞ ɭɝɥɨɦ 60° ɤ ɝɨ-
ɪɢɡɨɧɬɭ. Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɩɪɭɬɶɹɦɢ (ɩɪɨɡɨɪɵ) ɪɟɲɟɬɨɤ – 5 ɦɦ.  

Ƚɪɚɛɥɢ ɪɟɲɟɬɨɤ ɩɪɢɜɨɞɹɬɫɹ ɜ ɞɜɢɠɟɧɢɟ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɦ, ɦɨɳɧɨ-
ɫɬɶɸ 1 ɤȼɬ ɫ ɩɨɦɨɳɶɸ ɰɟɩɧɨɣ ɩɟɪɟɞɚɱɢ. ɍɩɪɚɜɥɟɧɢɟ ɪɚɛɨɬɨɣ ɪɟɲɟɬɨɤ – 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ. 

Ɉɬɛɪɨɫɵ ɫɧɢɦɚɸɬɫɹ ɫ ɪɟɲɟɬɨɤ ɦɟɯɚɧɢɱɟɫɤɢɦɢ ɝɪɚɛɥɹɦɢ ɢ ɫɛɪɚɫɵ-
ɜɚɸɬɫɹ ɜ ɫɛɨɪɧɵɣ ɥɨɬɨɤ ɤɚɠɞɵɣ ɱɚɫ. ɉɟɪɢɨɞɢɱɟɫɤɢ ɩɨ ɦɟɪɟ ɡɚɩɨɥɧɟɧɢɹ 
ɥɨɬɤɚ, ɨɬɛɪɨɫɵ ɜɪɭɱɧɭɸ ɫɤɪɟɛɤɨɦ ɫɨɛɢɪɚɸɬɫɹ  ɜ ɜɟɞɪɨ ɢ ɜɵɧɨɫɹɬɫɹ ɜ ɛɚɤɢ 
ɞɥɹ ɫɛɨɪɚ ɨɬɯɨɞɨɜ. 

 

 
Ɋɢɫɭɧɨɤ 5 – Ɋɟɲɟɬɤɢ ɋɍɗ 
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Ɋɟɲɟɬɤɢ ɭɫɬɚɧɨɜɥɟɧɵ ɜ ɡɞɚɧɢɢ ɝɥɚɜɧɨɣ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ. Ɇɚɤɫɢ-

ɦɚɥɶɧɚɹ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɪɟɲɟɬɨɤ ɫɨɫɬɚɜɥɹɟɬ: 
 

3

1

max

)(

k

vhbNn
q ɪ

 ɦ3/ɫ,                                                              (74) 

ɝɞɟ b  – ɲɢɪɢɧɚ ɩɪɨɡɨɪɨɜ, ɪɚɜɧɚɹ 0,005 ɦ; 
N  – ɱɢɫɥɨ ɪɚɛɨɱɢɯ ɪɟɲɟɬɨɤ , 2 ɲɬ; 

1h  – ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɤɚɦɟɪɟ ɪɟɲɟɬɤɢ, 1,8 ɦ; 
ɪv  – ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɜɨɞɵ ɜ ɩɪɨɡɨɪɚɯ ɦɟɠɞɭ ɫɬɟɪɠɧɹɦɢ, ɪɚɜɧɚɹ 1 

ɦ/ɫ; 
n  – ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɡɨɪɨɜ ɨɞɧɨɣ ɪɟɲɟɬɤɢ, 100 ɲɬ.  

3k  – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɫɬɟɫɧɟɧɢɟ ɩɪɨɡɨɪɨɜ ɝɪɚɛɥɹɦɢ ɢ ɡɚ-
ɞɟɪɠɚɧɧɵɦɢ ɡɚɝɪɹɡɧɟɧɢɹɦɢ ɢ ɪɚɜɧɵɣ 1,05. 

 

71,1
05,1

)18,1005,0(2100
max 


q  ɦ3/ɫ. 

 
ɗɬɢ ɪɟɲɟɬɤɢ ɩɪɨɩɭɫɤɚɸɬ ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ. 
 
4.7 ɉɟɫɤɨɥɨɜɤɢ 
 
ɉɨɫɥɟ ɪɟɲɟɬɨɤ ɫɬɨɱɧɚɹ ɜɨɞɚ ɩɨ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɦ ɥɨɬɤɚɦ ɩɨɫɬɭɩɚ-

ɟɬ ɜ ɩɟɫɤɨɥɨɜɤɢ. ɉɨɫɬɭɩɥɟɧɢɟ ɜɨɞɵ ɜ ɩɟɫɤɨɥɨɜɤɢ ɢ ɜɵɯɨɞ ɢɡ ɧɢɯ ɪɟɝɭɥɢɪɭ-
ɟɬɫɹ ɜɢɧɬɨɜɵɦɢ ɲɢɛɟɪɚɦɢ. ȼ ɩɟɫɤɨɥɨɜɤɚɯ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɫɚɠɞɟɧɢɟ ɩɟɫ-
ɤɚ ɢ ɱɚɫɬɢɱɧɨ ɢɥɚ. 

ȼ ɩɪɨɟɤɬɟ ɩɪɢɦɟɧɹɸɬ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɩɟɫɤɨɥɨɜɤɢ ɫ ɤɪɭɝɨɜɵɦ ɞɜɢ-
ɠɟɧɢɟɦ ɫɬɨɱɧɵɯ ɜɨɞ, ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 4200-7000 ɦ3/ɫɭɬ. ȼ ɷɬɢɯ ɩɟɫɤɨ-
ɥɨɜɤɚɯ ɜɨɞɚ ɬɟɱɟɬ ɩɨ ɤɪɭɝɨɜɨɦɭ ɠɟɥɨɛɭ, ɢɦɟɸɳɟɦɭ ɜ ɧɢɠɧɟɣ (ɬɪɟɭɝɨɥɶ-
ɧɨɣ) ɱɚɫɬɢ ɳɟɥɶ, ɱɟɪɟɡ ɤɨɬɨɪɭɸ ɨɬɫɬɨɹɧɧɵɟ ɡɚɝɪɹɡɧɟɧɢɹ (ɩɟɫɨɤ) ɩɪɨɜɚɥɢ-
ɜɚɸɬɫɹ ɜ ɤɨɧɢɱɟɫɤɭɸ (ɨɫɚɞɨɱɧɭɸ) ɱɚɫɬɶ ɩɟɫɤɨɥɨɜɤɢ. ɉɨɞɨɛɧɵɟ ɩɟɫɤɨɥɨɜ-
ɤɢ ɜ ɩɥɚɧɟ ɡɚɧɢɦɚɸɬ ɦɚɥɨ ɦɟɫɬɚ ɢ ɩɨɷɬɨɦɭ ɭɞɨɛɧɵ ɞɥɹ ɫɪɚɜɧɢɬɟɥɶɧɨ ɧɟ-
ɛɨɥɶɲɢɯ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ. 

Ⱦɥɹ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ ɨɬ ɩɟɫɤɚ ɧɚ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɹɯ ɭɫɬɚ-
ɧɨɜɥɟɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɞɜɭɯɫɟɤɰɢɨɧɧɚɹ ɩɟɫɤɨɥɨɜɤɚ ɫ ɦɟɯɚɧɢɱɟɫɤɢɦ ɭɞɚ-
ɥɟɧɢɟɦ ɩɟɫɤɚ (ɪɢɫ.6). 
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Ɋɢɫɭɧɨɤ 6 – Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɩɟɫɤɨɥɨɜɤɚ ɫ ɤɪɭɝɨɜɵɦ ɞɜɢɠɟɧɢɟɦ ɜɨ-

ɞɵ: 1 – ɝɢɞɪɨɷɥɟɜɚɬɨɪ; 2 – ɳɢɬɨɜɨɣ ɡɚɬɜɨɪ; 3 – ɤɚɦɟɪɚ ɩɟɪɟɤɥɸɱɟɧɢɹ; 4 – ɩɨɞɜɨɞɹɳɢɣ 
ɥɨɬɨɤ; 5 – ɨɬɜɨɞɹɳɢɣ ɥɨɬɨɤ; 6 – ɩɭɥɶɩɨɩɪɨɜɨɞ; 7 – ɬɪɭɛɨɩɪɨɜɨɞ ɪɚɛɨɱɟɣ ɜɨɞɵ; 8 – ɭɫɬ-
ɪɨɣɫɬɜɨ ɞɥɹ ɫɛɨɪɚ ɜɫɩɥɵɜɚɸɳɢɯ ɩɪɢɦɟɫɟɣ; 9 – ɬɪɭɛɨɩɪɨɜɨɞ ɞɥɹ ɨɬɜɨɞɚ ɜɫɩɥɵɜɚɸɳɢɯ 
ɩɪɢɦɟɫɟɣ; 10 – ɩɨɥɭɩɨɝɪɭɠɟɧɧɵɣ ɳɢɬ; 11 – ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɚɹ ɤɚɦɟɪɚ 

 
ɍɞɚɥɟɧɢɟ ɩɟɫɤɚ ɢɡ ɩɟɫɤɨɥɨɜɨɤ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɝɢɞɪɨɷɥɟɜɚɬɨɪɨɦ, 

ɨɞɢɧ ɪɚɡ ɜ ɫɭɬɤɢ. ɉɟɪɟɞ ɭɞɚɥɟɧɢɟɦ ɨɫɚɞɤɚ ɢɡ ɩɟɫɤɨɥɨɜɤɢ ɨɬɤɪɵɜɚɟɬɫɹ ɡɚ-
ɞɜɢɠɤɚ ɧɚ ɬɪɭɛɨɩɪɨɜɨɞɟ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɝɢɞɪɨɷɥɟɜɚɬɨɪɚ ɢ ɩɪɨɢɡɜɨɞɢɬɫɹ 
ɜɡɦɭɱɢɜɚɧɢɟ ɨɫɚɞɤɚ. ɉɨɫɥɟ ɜɡɦɭɱɢɜɚɧɢɹ ɨɬɤɪɵɜɚɟɬɫɹ ɡɚɞɜɢɠɤɚ ɧɚ ɬɪɭɛɨ-
ɩɪɨɜɨɞɟ, ɩɨ ɤɨɬɨɪɨɦɭ ɨɫɚɞɨɤ ɩɨɞɚɟɬɫɹ ɧɚ ɩɟɫɤɨɜɵɟ ɩɥɨɳɚɞɤɢ. ɉɨ ɨɤɨɧɱɚ-
ɧɢɢ ɜɵɩɭɫɤɚ ɨɫɚɞɤɚ ɩɟɫɤɨɥɨɜɤɚ ɩɪɨɦɵɜɚɟɬɫɹ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɶɸ ɜ ɤɨɥɢ-
ɱɟɫɬɜɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ 2ɯ-3ɯ ɤɪɚɬɧɨɦɭ ɨɛɴɟɦɭ ɨɫɚɞɤɚ. ɉɨɫɥɟ ɱɟɝɨ ɩɟɫɤɨ-
ɥɨɜɤɚ ɜɤɥɸɱɚɟɬɫɹ ɜ ɪɚɛɨɬɭ. 

Ʉɚɤ ɭɤɚɡɵɜɚɥɨɫɶ ɪɚɧɟɟ, ɩɟɫɤɨɥɨɜɤɢ ɫɥɭɠɚɬ ɞɥɹ ɭɞɚɥɟɧɢɹ ɢɡ ɫɬɨɱɧɵɯ 
ɜɨɞ ɬɹɠɟɥɵɯ ɩɪɢɦɟɫɟɣ ɦɢɧɟɪɚɥɶɧɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ, ɨɛɪɚɡɨɦ ɩɟɫɤɚ. Ɉɧɢ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɜɨ ɜɫɟɯ ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɨɱɢɫɬɧɨɣ 
ɫɬɚɧɰɢɢ ɛɨɥɟɟ 100 ɦ3/ɫɭɬ ɢ ɫɨɫɬɨɹɬ ɧɟ ɦɟɧɟɟ ɱɟɦ ɢɡ ɞɜɭɯ ɨɬɞɟɥɟɧɢɣ (ɨɛɚ 
ɪɚɛɨɱɢɟ).  

ɉɟɫɤɨɥɨɜɤɢ, ɤɚɤ ɢ ɨɬɫɬɨɣɧɢɤɢ, ɪɚɛɨɬɚɸɬ ɩɨ ɩɪɢɧɰɢɩɭ ɨɫɚɠɞɟɧɢɹ 
ɜɡɜɟɫɢ ɩɪɢ ɧɟɛɨɥɶɲɨɣ ɫɤɨɪɨɫɬɢ ɬɟɱɟɧɢɹ. Ⱦɥɹ ɩɟɫɤɨɥɨɜɨɤ ɫɤɨɪɨɫɬɶ ɬɟɱɟɧɢɹ 
ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɛɨɥɟɟ 0,3 ɦ/ɫ ɢ ɧɟ ɦɟɧɟɟ 0,15 ɦ/ɫ. Ɍɚɤɨɣ ɞɢɚɩɚɡɨɧ ɢɡɦɟɧɟ-
ɧɢɹ ɫɤɨɪɨɫɬɢ ɨɛɴɹɫɧɹɟɬɫɹ ɬɟɦ, ɱɬɨ ɩɨ ɞɚɧɧɵɦ ɨɩɵɬɨɜ ɩɪɟɜɵɲɟɧɢɟ ɫɤɨɪɨ-
ɫɬɢ ɫɜɟɪɯ 0,3 ɦ/ɫ ɩɪɢɜɟɞɟɬ ɤ ɜɵɧɨɫɭ ɩɟɫɤɚ ɢɡ ɩɟɫɤɨɥɨɜɤɢ. Ⱥ ɟɟ ɭɦɟɧɶɲɟɧɢɟ 
ɧɢɠɟ 0,15 ɦ/ɫ ɜɵɡɨɜɟɬ ɨɫɚɠɞɟɧɢɟ ɜ ɩɟɫɤɨɥɨɜɤɟ ɥɟɝɤɢɯ ɨɪɝɚɧɢɱɟɫɤɢɯ ɡɚ-
ɝɪɹɡɧɟɧɢɣ, ɤɨɬɨɪɵɟ ɞɥɹ ɩɟɫɤɨɥɨɜɨɤ ɧɟɠɟɥɚɬɟɥɶɧɵ ɩɨ ɩɪɢɱɢɧɟ ɫɥɨɠɧɨɫɬɢ 
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ɢɯ ɞɚɥɶɧɟɣɲɟɣ ɨɛɪɚɛɨɬɤɢ. Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɫɤɨɪɨɫɬɢ ɨɛɵɱɧɨ ɨɛɟɫɩɟɱɢɜɚɟɬ-
ɫɹ ɜɨɞɨɫɥɢɜɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ɧɚ ɜɵɯɨɞɟ ɢɡ ɩɟɫɤɨɥɨɜɨɤ ɢ ɱɢɫɥɨɦ ɢɯ ɫɟɤ-
ɰɢɣ. ɉɪɢ ɤɨɥɢɱɟɫɬɜɟ ɩɟɫɤɚ ɛɨɥɟɟ 0,1 ɦ3/ɫɭɬ ɜ ɩɪɨɟɤɬɟ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɟɝɨ 
ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɨɟ ɭɞɚɥɟɧɢɟ. 

ɉɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɩɟɫɤɨɥɨɜɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

nvFq max
,                                                                                      (75) 

 
ɝɞɟ F  – ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɥɨɬɤɚ ɩɟɫɤɨɥɨɜɤɢ, ɪɚɜɧɚɹ 0,61 ɦ2 ɩɪɢ ɲɢɪɢɧɟ 
ɫɟɤɰɢɢ 1 ɦ ɢ ɪɚɛɨɱɟɣ ɝɥɭɛɢɧɟ 0,61 ɦ; 

n  – ɤɨɥɢɱɟɫɬɜɨ ɫɟɤɰɢɣ, 2 ɲɬ.;  
v  – ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɜɨɞɵ ɜ ɩɟɫɤɨɥɨɜɤɟ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɩɪɢɬɨ-

ɤɟ 
ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 0,3 ɦ/ɫ. 
 

37,023,061,0max q  ɦ3/ɫ ɢɥɢ 31968 ɦ3/ɫɭɬ. 
 
Ⱦɥɢɧɚ ɩɟɫɤɨɥɨɜɤɢ ɧɚ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɹɯ ɫɨɫɬɚɜɥɹɟɬ 12 ɦ, ɩɪɢ 

ɷɬɨɦ ɞɢɚɦɟɬɪ ɡɚɞɟɪɠɢɜɚɟɦɵɯ ɱɚɫɬɢɰ ɩɟɫɤɚ ɪɚɜɟɧ 0,21 ɦɦ. Ƚɢɞɪɚɜɥɢɱɟɫɤɚɹ 
ɤɪɭɩɧɨɫɬɶ ɩɟɫɤɚ 075,200 u  ɦɦ/ɫ ɩɪɢ ɤɨɷɮɮɢɰɢɟɧɬɟ k, ɭɱɢɬɵɜɚɸɳɟɦ 
ɜɥɢɹɧɢɟ ɬɭɪɛɭɥɟɧɬɧɨɫɬɢ ɢ ɞɪɭɝɢɯ ɮɚɤɬɨɪɨɜ ɧɚ ɪɚɛɨɬɭ ɩɟɫɤɨɥɨɜɤɢ, ɩɪɢɧɢ-
ɦɚɟɦɨɦ ɪɚɜɧɵɦ 1,6. 

 
4.8 ɉɟɪɜɢɱɧɵɟ ɪɚɞɢɚɥɶɧɵɟ ɨɬɫɬɨɣɧɢɤɢ 
 
ɋɬɨɱɧɚɹ ɜɨɞɚ, ɨɱɢɳɟɧɧɚɹ ɨɬ ɩɪɢɦɟɫɟɣ ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɢ ɦɢɧɟɪɚɥɶɧɨ-

ɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ, ɩɨɞɚɟɬɫɹ ɧɚ ɩɟɪɜɢɱɧɵɟ ɨɬɫɬɨɣɧɢɤɢ. Ɉɧɢ ɫɥɭɠɚɬ ɞɥɹ 
ɭɞɚɥɟɧɢɹ ɢɡ ɫɬɨɱɧɵɯ ɜɨɞ ɜɡɜɟɲɟɧɧɵɯ ɜɟɳɟɫɬɜ ɜɨ ɜɫɟɯ ɫɥɭɱɚɹɯ ɩɟɪɟɞ ɛɢɨ-
ɥɨɝɢɱɟɫɤɨɣ ɨɱɢɫɬɤɨɣ. ɉɪɢ ɪɚɫɯɨɞɟ ɫɬɨɱɧɵɯ ɜɨɞ ɞɨ 10 ɬɵɫ. ɦ3/ɫɭɬ ɩɪɢɧɢɦɚ-
ɟɦ ɞɜɭɯɴɹɪɭɫɧɵɟ ɨɬɫɬɨɣɧɢɤɢ. 

Ɉɬɫɬɨɣɧɢɤ ɜɵɩɨɥɧɟɧ ɢɡ ɫɛɨɪɧɨɝɨ ɠɟɥɟɡɨɛɟɬɨɧɚ. ɉɟɪɜɢɱɧɵɟ ɨɬɫɬɨɣ-
ɧɢɤɢ – ɞɜɭɯɴɹɪɭɫɧɵɟ ɜ ɤɨɥɢɱɟɫɬɜɟ 6 ɲɬɭɤ, ɞɢɚɦɟɬɪɨɦ 9 ɦ, ɜɵɫɨɬɨɣ 5,188 
ɦ, ɨɛɴɟɦ ɨɞɧɨɝɨ ɨɬɫɬɨɣɧɢɤɚ – 312 ɦ3, ɨɛɴɟɦ ɜɫɟɯ ɨɬɫɬɨɣɧɢɤɨɜ 2610 ɦ3. 
ɩɪɟɞɧɚɡɧɚɱɚɟɬɫɹ ɞɥɹ ɨɫɚɠɞɟɧɢɹ ɢɡ ɫɬɨɱɧɨɣ ɜɨɞɵ ɧɟɪɚɫɬɜɨɪɢɦɵɯ ɜɟɳɟɫɬɜ ɢ 
ɨɛɪɚɛɨɬɤɢ ɜɵɩɚɜɲɟɝɨ ɨɫɚɞɤɚ, ɩɭɬɟɦ ɫɛɪɚɠɢɜɚɧɢɹ. 

ɉɪɢ ɩɨɜɟɪɨɱɧɨɦ ɪɚɫɱɟɬɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɫɧɚɱɚɥɚ ɫɥɟɞɭɟɬ ɨɩɪɟ-
ɞɟɥɢɬɶ ɝɢɞɪɚɜɥɢɱɟɫɤɭɸ ɤɪɭɩɧɨɫɬɶ ɡɚɞɟɪɠɢɜɚɟɦɵɯ ɱɚɫɬɢɰ ɩɨ ɫɥɟɞɭɸɳɟɣ 
ɮɨɪɦɭɥɟ: 
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ɝɞɟ setH  – ɝɥɭɛɢɧɚ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɜ ɨɬɫɬɨɣɧɢɤɟ, 2,4 ɦ; 
setk  – ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɨɛɴɟɦɚ, ɞɥɹ ɪɚɞɢɚɥɶɧɵɯ ɨɬɫɬɨɣ-

ɧɢɤɨɜ ɪɚɜɟɧ 0,45; 
sett  – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɬɫɬɚɢɜɚɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɷɮɮɟɤɬɭ 

ɨɱɢɫɬɤɢ, ɩɪɢ ɤɨɧɰɟɧɬɪɚɰɢɢ ɜɡɜɟɲɟɧɧɵɯ ɜɟɳɟɫɬɜ ɜ ɩɨɫɬɭɩɚɸɳɟɣ ɜɨɞɟ 260 
ɦɝ/ɥ, ɪɚɜɧɚɹ 744 ɫ; 

1h  – ɫɥɨɣ ɫɬɨɱɧɨɣ ɜɨɞɵ ɜ ɥɚɛɨɪɚɬɨɪɧɨɦ ɰɢɥɢɧɞɪɟ, ɪɚɜɧɵɣ 500 ɦɦ; 
2n – ɩɨɤɚɡɚɬɟɥɶ ɫɬɟɩɟɧɢ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɚɝɥɨɦɟɪɚɰɢɢ ɜɡɜɟɫɢ ɜ ɩɪɨɰɟɫɫɟ 

ɨɫɚɠɞɟɧɢɹ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 0,25. 
 

4,0

5,0
4,245,0

744

45,04,21000
25,00 








 



u ɦɦ/ɫ. 

 
ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɨɞɧɨɝɨ ɨɬɫɬɨɣɧɢɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɝɟɨ-

ɦɟɬɪɢɱɟɫɤɢɯ ɪɚɡɦɟɪɨɜ ɫɨɨɪɭɠɟɧɢɹ ɢ ɬɪɟɛɭɟɦɨɝɨ ɷɮɮɟɤɬɚ ɨɫɜɟɬɥɟɧɢɹ ɫɬɨɱ-
ɧɵɯ ɜɨɞ: 

 
 tbensetsetset vudDkq  0

22 )(8,2 ,                                                        (77) 
 

ɝɞɟ 
setD  – ɞɢɚɦɟɬɪ ɨɬɫɬɨɣɧɢɤɚ, 9 ɦ;  

end  – ɞɢɚɦɟɬɪ ɜɩɭɫɤɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ, ɪɚɜɟɧ 1 ɦ; 
ibv  – ɬɭɪɛɭɥɟɧɬɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ, ɡɚɜɢɫɢɬ ɨɬ ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ ɜ ɨɬ-

ɫɬɨɣɧɢɤɟ, 0,05 ɦɦ/ɫ. 
 

  3505,04,0)19(45,08,2 22 setq  ɦ
3/ɱ. 

 
ɉɪɢ ɬɚɤɨɣ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɧɟɨɛɯɨɞɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɫɨɨɪɭ-

ɠɟɧɢɣ ɫɨɫɬɚɜɢɬ: 
 

setɱɚɫɨ qqn / ,                                                                                         (78) 
 

ɝɞɟ ɱɚɫq  – ɪɚɫɯɨɞ ɫɬɨɱɧɵɯ ɜɨɞ, 5000ɱɚɫq  ɦ
3/ɫɭɬ 208  ɦ3/ɱ. 

 
69,535/208 ɨn  ɲɬ. 

 
Ɋɚɫɱɟɬ ɞɜɭɯɴɹɪɭɫɧɵɯ ɨɬɫɬɨɣɧɢɤɨɜ. 
Ɉɩɪɟɞɟɥɹɟɬɫɹ ɨɛɴɟɦ ɜɫɟɯ ɠɟɥɨɛɨɜ ɨɬɫɬɨɣɧɢɤɨɜ ɩɨ ɮɨɪɦɭɥɟ: 
 

tqW ɱɚɫɠ   ɦ3,                                                                                     (79) 
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ɝɞɟ t  – ɜɪɟɦɹ ɩɪɟɛɵɜɚɧɢɹ ɜɨɞɵ ɜ ɠɟɥɨɛɚɯ, 5,1t  ɱ; 
 

3125,1208 ɠW  ɦ3. 
 
ɇɚɡɧɚɱɚɟɬɫɹ ɞɥɢɧɚ ɠɟɥɨɛɨɜ ɞɥɹ ɨɞɢɧɨɱɧɵɯ ɨɬɫɬɨɣɧɢɤɨɜ 9 SS DL  

ɦ; 
ɉɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɨɞɧɨɝɨ ɠɟɥɨɛɚ: 
 

ɠɨs

ɠ
ɠ nnL

W
f


 ,                                                                                     (80) 

 
ɝɞɟ sL  – ɞɥɢɧɚ ɠɟɥɨɛɨɜ, 9 sets DL ɦ; 

ɨn  – ɱɢɫɥɨ ɨɬɫɬɨɣɧɢɤɨɜ, 6ɨn ; 

ɠn  – ɱɢɫɥɨ ɠɟɥɨɛɨɜ ɜ ɨɬɫɬɨɣɧɢɤɟ ( 2ɠn ); 
 

9,2
269

312



ɠf  ɦ2. 

 
ȼɵɫɨɬɚ ɬɪɟɭɝɨɥɶɧɨɣ ɱɚɫɬɢ ɠɟɥɨɛɚ ɜɵɱɢɫɥɹɟɬɫɹ: 
 

tg
b

hɬɪ 
2

 ɦ2,                                                                                      (81) 

 
ɝɞɟ b  – ɲɢɪɢɧɚ ɠɟɥɨɛɚ, 2b  ɦ; 

  – ɧɚɤɥɨɧ ɫɬɟɧɨɤ ɨɫɚɞɨɱɧɨɝɨ ɠɟɥɨɛɚ ɤ ɝɨɪɢɡɨɧɬɭ  50 ; 
 

2,150
2

2
 tghɬɪ  ɦ2. 

 
ɉɥɨɳɚɞɶ ɬɪɟɭɝɨɥɶɧɨɣ ɱɚɫɬɢ ɠɟɥɨɛɚ: 
 

2
ɬɪ

ɬɪ

hb
f


 ,                                                                                           (82) 

 

2,1
2

2,12



ɬɪf  ɦ2. 

 
ɉɥɨɳɚɞɶ ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɱɚɫɬɢ ɠɟɥɨɛɚ: 
 

ɬɪɠɩɪ ffF  ,                                                                                        (83) 

 



57 

7,12,19,2 ɩɪF  ɦ2. 

 
ȼɵɫɨɬɚ ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɱɚɫɬɢ: 
 

bFh ɩɪɩɪ / ,                                                                                            (84) 

 
85,02/7,1 ɩɪh . 

 
Ɉɛɳɚɹ ɜɵɫɨɬɚ ɠɟɥɨɛɚ: 
 

2,1 ɬɪɠ hh ɦ. 
 
ɉɥɨɳɚɞɶ ɡɟɪɤɚɥɚ ɜɨɞɵ ɜ ɨɬɫɬɨɣɧɢɤɟ, ɧɟ ɡɚɧɹɬɚɹ ɠɟɥɨɛɚɦɢ, ɞɨɥɠɧɚ 

ɛɵɬɶ: 
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ɧ Db
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 2
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,                                                                           (85) 

 

28922
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914,3 2




ɧF  ɦ2. 

 
Ɉɛɴɟɦ ɤɨɧɢɱɟɫɤɨɣ ɱɚɫɬɢ ɨɞɧɨɝɨ ɨɬɫɬɨɣɧɢɤɚ:: 
 

)(
3

1 22

.. ɨɨssɤɭɤɭ rrRRhW   ,                                                            (86) 

 
ɝɞɟ sR  – ɪɚɞɢɭɫ ɨɬɫɬɨɣɧɢɤɚ, sR 5,42/92/ sD  ɦ; 

ɨr  – ɪɚɞɢɭɫ ɧɢɠɧɟɝɨ ɨɫɧɨɜɚɧɢɹ ɤɨɧɢɱɟɫɤɨɣ ɱɚɫɬɢ, 
5,02/12/  ɨɨ dr ; 

ɤɭh .  – ɜɵɫɨɬɚ ɤɨɧɢɱɟɫɤɨɣ ɱɚɫɬɢ, ɦ: 
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h ɨs

ɤɭ ,                                                                          (87) 

 
ɝɞɟ ɨd  – ɞɢɚɦɟɬɪ ɧɢɠɧɟɝɨ ɨɫɧɨɜɚɧɢɹ ɤɨɧɢɱɟɫɤɨɣ ɱɚɫɬɢ, 1ɨd  ɦ; 
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Ɉɛɴɟɦ ɨɫɚɞɤɚ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɱɚɫɬɢ ɤɭɰ WW . . 

ȼɵɫɨɬɚ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɱɚɫɬɢ, ɡɚɧɹɬɨɣ ɨɫɚɞɤɨɦ: 
 

2
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 ɦ,                                                                                         (88) 

 

8,0
914,3
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2





ɰh  

 
ɉɨɥɧɚɹ ɫɬɪɨɢɬɟɥɶɧɚɹ ɜɵɫɨɬɚ ɨɬɫɬɨɣɧɢɤɚ: 
 

ɤɭɰɧɠɛ hhhhhH .  ɦ,                                                                      (89) 

 
ɝɞɟ 3,0ɛh ɦ; 5,0ɧh  ɦ. 

 
1,53,28,05,02,13,0 H  ɦ. 

 
Ⱦɜɭɯɴɹɪɭɫɧɵɟ ɨɬɫɬɨɣɧɢɤɢ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɫɨɨɪɭɠɟɧɢɟ ɰɢɥɢɧɞ-

ɪɢɱɟɫɤɨɣ ɮɨɪɦɵ ɫ ɤɨɧɢɱɟɫɤɢɦ ɞɧɢɳɟɦ. 
ɋɬɨɱɧɚɹ ɜɨɞɚ ɩɨɫɬɭɩɚɟɬ ɱɟɪɟɡ ɩɨɞɜɨɞɹɳɢɣ ɥɨɬɨɤ ɜ ɨɫɚɞɨɱɧɵɟ ɠɟɥɨ-

ɛɚ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɨɬɫɬɨɣɧɢɤɚ, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ ɜɵɩɚɞɟɧɢɟ 
ɜɡɜɟɲɟɧɧɵɯ ɜɟɳɟɫɬɜ. ȼ ɤɚɠɞɨɦ ɨɫɚɞɨɱɧɨɦ  ɠɟɥɨɛɟ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɩɨ-
ɥɭɩɨɝɪɭɠɟɧɧɵɟ ɞɨɫɤɢ, ɤɨɬɨɪɵɟ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɪɚɜɧɨɦɟɪɧɨɝɨ ɪɚɫɩɪɟ-
ɞɟɥɟɧɢɹ ɜɨɞɵ ɩɨ ɜɫɟɦɭ ɫɟɱɟɧɢɸ ɠɟɥɨɛɚ ɢ ɞɥɹ ɡɚɞɟɪɠɚɧɢɹ ɩɥɚɜɚɸɳɢɯ ɜɟ-
ɳɟɫɬɜ. 

Ɉɫɜɟɬɥɟɧɧɚɹ ɜɨɞɚ ɢɡ ɠɟɥɨɛɚ ɩɟɪɟɥɢɜɚɟɬɫɹ ɜ ɫɛɨɪɧɵɣ ɥɨɬɨɤ, ɚ ɡɚɬɟɦ ɜ 
ɨɬɜɨɞɹɳɢɣ ɥɨɬɨɤ. ȼɵɩɚɜɲɢɣ ɨɫɚɞɨɤ ɫɩɨɥɡɚɟɬ ɩɨ ɧɚɤɥɨɧɧɵɦ ɫɬɟɧɤɚɦ ɠɟ-
ɥɨɛɚ ɱɟɪɟɡ ɳɟɥɶ ɜ ɢɥɨɜɭɸ ɤɚɦɟɪɭ, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ ɟɝɨ ɫɛɪɚɠɢɜɚɧɢɟ ɢ ɭɩ-
ɥɨɬɧɟɧɢɟ. ɂɡ ɢɥɨɜɨɣ ɤɚɦɟɪɵ ɨɫɚɞɨɤ ɭɞɚɥɹɟɬɫɹ ɩɨ ɬɪɭɛɟ ɩɨɞ ɝɢɞɪɨɫɬɚɬɢɱɟ-
ɫɤɢɦ ɧɚɩɨɪɨɦ ɜ ɢɥɨɜɵɟ ɤɨɥɨɞɰɵ. ɂɡ ɧɢɯ ɢɥ ɭɞɚɥɹɟɬɫɹ ɩɨ ɢɥɨɩɪɨɜɨɞɚɦ ɧɚ 
ɢɥɨɜɵɟ ɩɥɨɳɚɞɤɢ ɨɞɢɧ ɪɚɡ ɜ ɦɟɫɹɰ. ɂɥɨɜɵɟ ɩɥɨɳɚɞɤɢ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ 
ɫɩɥɚɧɢɪɨɜɚɧɧɵɟ ɩɨɜɟɪɯɧɨɫɬɢ, ɩɨɤɪɵɬɵɟ ɝɪɚɜɢɟɦ. ɉɨɞ ɫɥɨɟɦ ɝɪɚɜɢɹ ɧɚ 
ɝɥɭɛɢɧɟ ɞɜɭɯ ɦɟɬɪɨɜ ɪɚɫɩɨɥɨɠɟɧɵ ɞɪɟɧɚɠɧɵɟ ɬɪɭɛɵ ɞɢɚɦɟɬɪɨɦ 100 ɦɦ ɩɨ 
ɤɨɬɨɪɵɦ ɨɬɜɨɞɢɬɫɹ ɜɨɞɚ, ɩɨɫɬɭɩɚɸɳɚɹ  ɜɦɟɫɬɟ ɫ ɢɥɨɦ. Ɉɬɮɢɥɶɬɪɨɜɚɧɧɚɹ 
ɜɨɞɚ ɩɨɫɬɭɩɚɟɬ ɜ ɧɚɫɨɫɧɭɸ ɩɟɪɟɤɚɱɤɢ ɢɥɚ, ɨɬɤɭɞɚ ɜɟɪɬɢɤɚɥɶɧɵɦ ɧɚɫɨɫɨɦ 
ɨɬɤɚɱɢɜɚɟɬɫɹ ɧɚ ɩɟɪɜɢɱɧɵɟ ɨɬɫɬɨɣɧɢɤɢ. 

 
4.9 ɍɎ-ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɟ 

 
Ȼɚɤɬɟɪɢɰɢɞɧɵɟ ɭɫɬɚɧɨɜɤɢ ɩɪɢɦɟɧɹɸɬɫɹ ɞɥɹ ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɹ ɯɨɡɹɣ-

ɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɵɯ ɜɨɞ. ɗɮɮɟɤɬ ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɹ ɨɫɧɨɜɚɧ ɧɚ ɝɭɛɢɬɟɥɶɧɨɦ 
ɜɨɡɞɟɣɫɬɜɢɢ ɭɥɶɬɪɚɮɢɨɥɟɬɨɜɵɯ ɥɭɱɟɣ ɜ ɫɩɟɤɬɪɟ ɫ ɞɥɢɧɨɣ ɜɨɥɧɵ 200 300 
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ɧɦ ɩɚ ɛɟɥɤɨɜɵɟ ɢ ɮɟɪɦɟɧɬɵ ɩɪɨɬɨɩɥɚɡɦɵ ɦɢɤɪɨɛɧɵɯ ɤɥɟɬɨɤ. Ȼɚɤɬɟɪɢɰɢɞ-
ɧɵɣ ɷɮɮɟɤɬ ɡɚɜɢɫɢɬ ɨɬ ɩɪɹɦɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɭɥɶɬɪɚɮɢɨɥɟɬɨɜɵɯ ɥɭɱɟɣ ɧɚ 
ɤɚɠɞɭɸ ɛɚɤɬɟɪɢɸ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɨɛɟɡɡɚɪɚɠɢɜɚɟɦɚɹ ɜɨɞɚ ɞɨɥɠɧɚ ɛɵɬɶ 
ɩɪɨɡɪɚɱɧɨɣ, ɩɨɫɤɨɥɶɤɭ ɜ ɰɜɟɬɧɵɯ ɢɥɢ ɡɚɝɪɹɡɧɟɧɧɵɯ ɜɨɞɚɯ ɢɧɬɟɧɫɢɜɧɨɫɬɶ 
ɩɪɨɧɢɤɚɧɢɹ ɥɭɱɟɣ ɛɵɫɬɪɨ ɡɚɬɭɯɚɟɬ. 

Ɉɫɧɨɜɧɵɦɢ ɩɪɟɢɦɭɳɟɫɬɜɚɦɢ ɍɎ-ɬɟɯɧɨɥɨɝɢɢ ɹɜɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ: 
 ɷɧɟɪɝɨɡɚɬɪɚɬɵ ɜ ɩɪɨɦɵɲɥɟɧɧɵɯ ɍɎ-ɫɢɫɬɟɦɚɯ ɫɨɫɬɚɜɥɹɸɬ: 30-

60 ȼɬ-ɱ/ɦ3 ɞɥɹ ɫɬɨɱɧɨɣ ɜɨɞɵ;  
 ɝɥɭɛɨɤɨ ɢɡɭɱɟɧ ɦɟɯɚɧɢɡɦ ɛɚɤɬɟɪɢɰɢɞɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɍɎ-

ɢɡɥɭɱɟɧɢɹ, ɞɨɤɚɡɚɧɚ ɛɟɡɨɩɚɫɧɨɫɬɶ ɦɟɬɨɞɚ. B ɫɥɭɱɚɟ ɩɟɪɟɞɨɡɢɪɨɜɤɢ ɜ ɨɛɥɭ-
ɱɟɧɢɢ ɨɬɫɭɬɫɬɜɭɸɬ ɨɬɪɢɰɚɬɟɥɶɧɵɟ ɷɮɮɟɤɬɵ ɜ ɨɬɥɢɱɢɢ ɨɬ ɨɤɢɫɥɢɬɟɥɶɧɵɯ 
ɬɟɯɧɨɥɨɝɢɣ; 

 ɫɨɜɪɟɦɟɧɧɵɟ ɍɎ-ɤɨɦɩɥɟɤɫɵ ɪɚɛɨɬɚɸɬ ɨɬ ɫɟɬɢ ɫ ɧɚɩɪɹɠɟɧɢɟɦ 
110, 220, 380, ɚ ɨɡɨɧɚɬɨɪɧɵɟ ɫɢɫɬɟɦɵ – 8-30 ɤȼ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɨɛɟɫɩɟɱɟ-
ɧɢɸ ɛɨɥɟɟ ɜɵɫɨɤɢɯ ɬɪɟɛɨɜɚɧɢɣ ɩɨ ɷɥɟɤɬɪɨɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɤɜɚɥɢɮɢɤɚɰɢɢ 
ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ; 

 ɫɨɜɪɟɦɟɧɧɵɟ ɥɚɦɩɨɜɵɟ ɫɢɫɬɟɦɵ ɢ ɢɯ ɩɭɫɤɨɪɟɝɭɥɢɪɭɸɳɚɹ ɚɩ-
ɩɚɪɚɬɭɪɚ ɨɛɟɫɩɟɱɢɜɚɸɬ ɜɵɫɨɤɭɸ ɫɬɟɩɟɧɶ ɧɚɞɟɠɧɨɫɬɢ ɢ ɩɪɨɫɬɨɬɭ ɷɤɫɩɥɭɚ-
ɬɚɰɢɢ ɍɎ-ɤɨɦɩɥɟɤɫɨɜ ɞɟɡɢɧɮɟɤɰɢɢ ɜ ɰɟɥɨɦ, ɚ ɚɜɬɨɦɚɬɢɡɚɰɢɹ ɤɪɭɩɧɵɯ 
ɫɢɫɬɟɦ ɫɭɳɟɫɬɜɟɧɧɨ ɩɪɨɳɟ, ɧɚɞɟɠɧɟɟ ɢ ɞɟɲɟɜɥɟ, ɱɟɦ ɜ ɬɟɯɧɨɥɨɝɢɹɯ, ɩɪɢ-
ɦɟɧɹɸɳɢɯ ɨɤɢɫɥɢɬɟɥɢ: ɯɥɨɪ ɥɢɛɨ ɨɡɨɧ; 

 ɨɬɫɭɬɫɬɜɢɟ ɝɚɡɨɨɛɪɚɡɧɨɝɨ (ɥɢɛɨ ɠɢɞɤɨɝɨ) ɨɩɚɫɧɨɝɨ ɬɟɯɧɨɥɨɝɢ-
ɱɟɫɤɨɝɨ ɢɧɝɪɟɞɢɟɧɬɚ (ɨɡɨɧ, ɯɥɨɪ) ɜ ɫɥɭɱɚɟ ɍɎ-ɬɟɯɧɨɥɨɝɢɢ ɞɟɡɢɧɮɟɤɰɢɢ 
ɜɨɞɵ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɪɢɧɰɢɩɢɚɥɶɧɨ ɛɨɥɶɲɢɣ ɡɚɩɚɫ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɧɚɞɟɠ-
ɧɨɫɬɢ ɫɢɫɬɟɦɵ; 

 ɍɎ-ɤɨɦɩɥɟɤɫɵ ɞɟɡɢɧɮɟɤɰɢɢ ɩɨ ɤɨɦɩɚɤɬɧɨɫɬɢ ɧɟ ɭɫɬɭɩɚɸɬ, ɚ ɜ 
ɪɹɞɟ ɫɥɭɱɚɟɜ ɩɪɟɜɨɫɯɨɞɹɬ ɫɢɫɬɟɦɵ ɯɥɨɪɢɪɨɜɚɧɢɹ ɢ ɬɟɦ ɛɨɥɟɟ ɨɡɨɧɢɪɨɜɚ-
ɧɢɹ; 

 ɩɪɢ ɜɧɟɞɪɟɧɢɢ ɍɎ-ɬɟɯɧɨɥɨɝɢɢ ɞɟɡɢɧɮɟɤɰɢɢ ɜ ɞɟɣɫɬɜɭɸɳɢɟ 
ɫɢɫɬɟɦɵ ɨɱɢɫɬɤɢ ɩɪɢɪɨɞɧɵɯ ɢ ɫɬɨɱɧɵɯ ɜɨɞ ɧɟ ɬɪɟɛɭɟɬɫɹ ɫɩɟɰɢɚɥɶɧɨɝɨ 
ɪɚɡɧɟɫɟɧɢɹ ɩɨɞɨɛɴɟɤɬɨɜ ɤɨɦɩɥɟɤɫɚ, ɫɨɡɞɚɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɫɢɫɬɟɦ ɜɟɧ-
ɬɢɥɹɰɢɢ, ɫɩɟɰɢɚɥɶɧɨɝɨ ɡɚɳɢɬɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɭɞɨɜɥɟɬɜɨɪɟɧɢɹ ɫɩɟɰɢ-
ɚɥɶɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɞɥɹ ɪɚɛɨɬɵ ɫ ɜɵɫɨɤɢɦ ɧɚɩɪɹɠɟɧɢɟɦ, ɱɬɨ ɨɫɨɛɟɧɧɨ 
ɬɪɭɞɧɨ ɜ ɩɨɦɟɳɟɧɢɹɯ ɫ ɨɬɤɪɵɬɵɦ ɜɨɞɧɵɦ ɡɟɪɤɚɥɨɦ. ɉɨ ɫɪɚɜɧɟɧɢɸ c ɨɡɨ-
ɧɢɪɨɜɚɧɢɟɦ ɨɬɫɭɬɫɬɜɭɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜɧɟɞɪɟɧɢɹ ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɭɸ 
ɫɯɟɦɭ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ (ɧɚɫɨɫɧɚɹ ɫɬɚɧɰɢɹ ɩɨɞɤɚɱɤɢ, ɤɨɧɬɚɤɬɧɵɟ 
ɟɦɤɨɫɬɢ ɢ ɬ. ɩ.), ɬɪɟɛɭɸɳɢɯ ɡɧɚɱɢɬɟɥɶɧɵɯ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ 
ɢ ɡɚɬɪɚɬ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ; 

 ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɍɎ-ɞɟɡɢɧɮɟɤɰɢɢ ɧɟ ɦɟɧɹɟɬ ɨɤɢɫɥɢɬɟɥɶɧɵɯ ɯɚ-
ɪɚɤɬɟɪɢɫɬɢɤ ɜɨɞɵ ɜ ɨɬɥɢɱɢɟ ɨɬ ɯɥɨɪɢɪɨɜɚɧɢɹ ɢ ɨɡɨɧɢɪɨɜɚɧɢɹ, ɜ ɫɜɹɡɢ ɫ 
ɷɬɢɦ ɩɨɜɵɲɚɟɬɫɹ ɪɟɫɭɪɫ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢ ɚɪɦɚɬɭɪɵ. 

ɇɟɫɦɨɬɪɹ ɧɚ ɡɧɚɱɢɬɟɥɶɧɵɟ ɩɪɟɢɦɭɳɟɫɬɜɚ ɍɎ-ɬɟɯɧɨɥɨɝɢɢ ɞɟɡɢɧɮɟɤ-
ɰɢɢ ɜɨɞɵ ɩɟɪɟɞ "ɨɤɢɫɥɢɬɟɥɶɧɵɦɢ" ɬɟɯɧɨɥɨɝɢɹɦɢ, ɩɪɟɠɞɟ ɜɫɟɝɨ, ɨɡɨɧɢɪɨ-
ɜɚɧɢɟɦ, ɨɧɚ ɨɛɥɚɞɚɟɬ ɧɟɤɨɬɨɪɵɦɢ ɩɪɢɧɰɢɩɢɚɥɶɧɵɦɢ ɨɝɪɚɧɢɱɟɧɢɹɦɢ. 
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ɉɪɢɟɦɥɟɦɵɦɢ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ 
ɩɪɢɦɟɧɟɧɢɹ ɍɎ-ɞɟɡɢɧɮɟɤɰɢɢ ɩɪɢɧɹɬɨ ɫɱɢɬɚɬɶ ɫɥɟɞɭɸɳɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɜɨɞɵ: ɰɜɟɬɧɨɫɬɶ ɧɟ ɜɵɲɟ 50°-60°; ɜɡɜɟɲɟɧɧɵɟ ɜɟɳɟɫɬɜɚ ɧɟ ɛɨɥɟɟ 20 ɦɝ/ɥ; 
ɫɨɞɟɪɠɚɧɢɟ ɫɨɥɟɣ ɠɟɥɟɡɚ ɧɟ ɛɨɥɟɟ 2-3 ɦɝ/ɥ. ɂɦɟɧɧɨ ɷɬɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɨɩɪɟɞɟɥɹɸɬ ɬɭ ɝɪɚɧɢɰɭ, ɝɞɟ ɍɎ-ɬɟɯɧɨɥɨɝɢɹ ɞɟɡɢɧɮɟɤɰɢɢ ɹɜɥɹɟɬɫɹ ɤɨɧɤɭ-
ɪɟɧɬɧɨɫɩɨɫɨɛɧɨɣ. 

ȼ ɫɯɟɦɟ ɫ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɵɦ ɜɜɨɞɨɦ ɨɤɢɫɥɢɬɟɥɹ ɢɫɯɨɞɧɨɣ ɜɨɞɵ ɧɚ 
ɮɢɥɶɬɪɵ ɩɪɟɞɥɚɝɚɟɬɫɹ ɜ ɤɚɱɟɫɬɜɟ ɨɛɟɡɡɚɪɚɠɢɜɚɸɳɟɝɨ ɫɩɨɫɨɛɚ ɩɪɢɦɟɧɢɬɶ 
ɭɥɶɬɪɚɮɢɨɥɟɬɨɜɨɟ ɨɛɥɭɱɟɧɢɟ 

ɐɟɥɶɸ ɪɚɫɱɟɬɚ ɭɫɬɚɧɨɜɨɤ ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɹ ɜɨɞɵ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟ-
ɧɢɟ ɦɨɳɧɨɫɬɢ ɢɡɥɭɱɟɧɢɹ, ɨɛɴɟɦɚ ɤɚɦɟɪɵ ɢ ɱɢɫɥɚ ɥɚɦɩ ɡɚɞɚɧɧɨɣ ɦɨɳɧɨ-

ɫɬɢ. ɉɨ ɪɚɫɯɨɞɭ ɜɨɞɵ 65
24

 ɪɚɫɱ
ɱɚɫ

Q
q  ɦ3/ɱ

 
ɜ ɩɪɨɟɤɬɟ ɩɪɢɧɹɬɚ ɭɫɬɚɧɨɜɤɚ 

ɍȾȼ 100/14-1Ⱥ, ɜɵɩɭɫɤɚɟɦɚɹ ɇɉɈ ―ɅɂɌ‖. 
ȼɪɟɦɹ ɩɪɟɛɵɜɚɧɢɹ ɜɨɞɵ ɜ ɤɚɦɟɪɟ: 
 

,
278 ɱɚɫ

y

q

nLS
t




                                                                                            (90) 

 
ɝɞɟ S – ɩɨɩɟɪɟɱɧɨɟ ɫɟɱɟɧɢɟ ɤɚɦɟɪɵ, S = 5880 ɫɦ2; 

L– ɞɥɢɧɚ ɤɚɦɟɪɵ, L= 152 ɫɦ; 
yn – ɱɢɫɥɨ ɭɫɬɚɧɨɜɨɤ, 

yn = 1; 
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11525880





t  ɫ. 

 
Ʉɨɥɢɱɟɫɬɜɨ ɥɚɦɩ: 
 

,
ɥ

ɧ

N

nN
n y
                                                                                              (91) 

 
ɝɞɟ ɧN – ɬɪɟɛɭɟɦɚɹ ɦɨɳɧɨɫɬɶ, ɧN = 1,8 ɤȼɬ; 

ɥN – ɟɞɢɧɢɱɧɚɹ ɩɚɫɩɨɪɬɧɚɹ ɦɨɳɧɨɫɬɶ ɥɚɦɩɵ, ɥN = 0,6 ɤBɬ. 
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ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɛɚɤɬɟɪɢɰɢɞɧɨɣ ɭɫɬɚɧɨɜɤɟ: 
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4.10 Ȼɢɨɥɨɝɢɱɟɫɤɢɟ ɮɢɥɶɬɪɵ 
 
Ȼɢɨɮɢɥɶɬɪɵ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɩɨɥɧɨɣ ɢ ɧɟɩɨɥɧɨɣ ɛɢɨɯɢɦɢɱɟɫɤɨɣ 

ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ ɢ ɩɪɟɞɫɬɚɜɥɹɸɬ ɝɨɛɨɣ ɫɨɨɪɭɠɟɧɢɹ, ɡɚɩɨɥɧɟɧɧɵɟ ɪɚɡ-
ɥɢɱɧɨɝɨ ɪɨɞɚ ɡɚɝɪɭɡɤɨɣ. ɇɚ ɩɨɜɟɪɯɧɨɫɬɢ ɡɚɝɪɭɡɤɢ ɪɚɡɜɢɜɚɟɬɫɹ ɩɪɢɤɪɟɩ-
ɥɟɧɧɚɹ ɤ ɧɟɣ ɛɢɨɥɨɝɢɱɟɫɤɚɹ ɦɚɫɫɚ (ɩɥɟɧɤɚ), ɤɨɬɨɪɚɹ ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɪɨɰɟɫɫ 
ɢɡɴɹɬɢɹ ɢ ɨɤɢɫɥɟɧɢɹ ɡɚɝɪɹɡɧɟɧɢɣ ɜɨɞ. ɏɨɞ ɛɢɨɯɢɦɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ, ɩɪɨ-
ɢɫɯɨɞɹɳɟɝɨ ɜ ɛɢɨɮɢɥɶɬɪɚɯ, ɩɪɢɧɰɢɩɢɚɥɶɧɨ ɧɟ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɟɝɨ ɩɪɨɬɟɤɚ-
ɧɢɹ ɜ ɚɷɪɨɬɟɧɤɚɯ, ɨɞɧɚɤɨ ɩɪɨɰɟɫɫɵ ɦɚɫɫɨɨɛɦɟɧɚ (ɩɨɞɜɨɞ ɫɭɛɫɬɪɚɬɚ. ɤɢɫɥɨ-
ɪɨɞɚ, ɨɬɜɨɞ ɩɪɨɞɭɤɬɨɜ ɪɟɚɤɰɢɣ) ɜ ɷɬɢɯ ɫɨɨɪɭɠɟɧɢɹɯ ɪɚɡɧɵɟ. 

ɋɭɳɧɨɫɬɶ ɪɚɛɨɬɵ ɛɢɨɮɢɥɶɬɪɨɜ ɦɨɠɧɨ ɫɯɟɦɚɬɢɱɧɨ ɩɪɨɢɥɥɸɫɬɪɢɪɨ-
ɜɚɬɶ ɪɢɫ. 10, ɝɞɟ ɢɡɨɛɪɚɠɟɧ ɷɥɟɦɟɧɬ ɡɚɝɪɭɡɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɫ ɡɚɤɪɟɩɥɟɧ-
ɧɨɣ ɧɚ ɧɟɦ ɛɢɨɩɥɟɧɤɨɣ. ɋɬɨɱɧɚɹ ɠɢɞɤɨɫɬɶ ɩɪɨɬɟɤɚɟɬ ɬɨɧɤɢɦ ɫɥɨɟɦ ɩɨ ɩɨ-
ɜɟɪɯɧɨɫɬɢ ɡɚɝɪɭɡɤɢ, ɩɨɤɪɵɬɨɣ ɛɢɨɦɚɫɫɨɣ, ɩɪɢ ɷɬɨɦ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɤɨɧ-
ɬɚɤɬ ɡɚɝɪɹɡɧɟɧɢɣ ɫɬɨɱɧɵɯ ɜɨɞ ɛɢɨɩɥɟɧɤɨɣ. Ɇɢɤɪɨɨɪɝɚɧɢɡɦɵ ɛɢɨɩɥɟɧɤɢ 
ɢɡɵɦɚɸɬ ɢɡ ɩɪɨɬɟɤɚɸɳɟɣ ɠɢɞɤɨɫɬɢ ɨɪɝɚɧɢɱɟɫɤɢɟ ɡɚɝɪɹɡɧɟɧɢɹ ɢ ɨɤɢɫɥɹɸɬ 
ɢɯ. ɉɪɨɞɭɤɬɵ ɪɚɫɩɚɞɚ ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɜɟɳɟɫɬɜɚ ɜɵɧɨɫɹɬɫɹ ɜ ɫɥɨɣ ɠɢɞɤɨɫɬɢ 
ɢ ɨɬɜɨɞɹɬɫɹ (ɪɚɫɬɜɨɪɟɧɧɵɟ ɜɟɳɟɫɬɜɚ – ɫ ɠɢɞɤɨɫɬɶɸ, ɝɚɡɨɨɛɪɚɡɧɵɟ – ɫ ɜɨɡ-
ɞɭɯɨɦ). Ɉɞɧɨɜɪɟɦɟɧɧɨ ɩɪɨɢɫɯɨɞɢɬ ɜɵɦɵɜɚɧɢɟ ɩɨɬɨɤɨɦ ɠɢɞɤɨɫɬɢ ɢɡɛɵ-
ɬɨɱɧɨɣ (ɩɪɢɪɚɫɬɚɸɳɟɣ) ɛɢɨɦɚɫɫɵ. 

Ɍɪɟɛɭɟɦɵɣ ɞɥɹ ɩɪɨɬɟɤɚɧɢɹ ɛɢɨɯɢɦɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɤɢɫɥɨɪɨɞ ɩɨ-
ɫɬɭɩɚɟɬ ɢɡ ɜɨɡɞɭɯɚ, ɡɚɩɨɥɧɹɸɳɟɝɨ ɩɨɥɤɨɜɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ ɛɢɨɮɢɥɶɬɪɚ. Ʉɢ-
ɫɥɨɪɨɞ ȼɨɡɞɭɯɚ ɪɚɫɬɜɨɪɹɟɬɫɹ ɜ ɠɢɞɤɨɫɬɢ ɢ ɜɦɟɫɬɟ ɫ ɧɟɣ ɩɨɞɜɨɞɢɬɫɹ ɤ ɛɢɨ-
ɥɨɝɢɱɟɫɤɨɣ ɩɥɟɧɤɟ. ɂɡ ɪɚɫɫɦɨɬɪɟɧɧɨɣ ɫɯɟɦɵ, ɨɱɟɜɢɞɧɨ, ɱɬɨ ɫɤɨɪɨɫɬɶ ɛɢɨ-
ɯɢɦɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ ɛɭɞɟɬ ɡɚɜɢɫɟɬɶ ɨɬ ɫɤɨɪɨɫɬɢ 
ɩɨɞɜɨɞɚ ɤ ɚɤɬɢɜɧɨɣ ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɦɚɫɫɟ ɡɚɝɪɹɡɧɟɧɢɣ ɢ ɤɢɫɥɨɪɨɞɚ ɜɨɡɞɭ-
ɯɚ. ɉɟɪɟɧɨɫ ɡɚɝɪɹɡɧɟɧɢɣ ɢɡ ɠɢɞɤɨɫɬɢ ɢ ɤɢɫɥɨɪɨɞɚ ɜɨɡɞɭɯɚ ɢɡ ɩɨɪɨɜɨɝɨ 
ɩɪɨɫɬɪɚɧɫɬɜɚ ɜ ɠɢɞɤɨɫɬɶ ɨɫɭɳɟɫɬɜɥɹɟɬɟɹ ɱɟɪɟɡ ɩɨɜɟɪɯɧɨɫɬɶ ɪɚɡɞɟɥɚ ɮɚɡ 
«ɛɢɨɩɥɟɧɤɚ–ɀɢɞɤɨɫɬɶ» ɢ «ɜɨɡɞɭɯ–ɠɢɞɤɨɫɬɶ». ɋɤɨɪɨɫɬɶ ɷɬɢɯ ɩɪɨɰɟɫɫɨɜ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɨɧɰɟɧɬɪɚɰɢɟɣ ɡɚɝɪɹɡɧɟɧɢɣ ɜ ɠɢɞɤɨɫɬɢ, ɫɨɫɬɚɜɨɦ ɜɨɡɞɭɯɚ ɜ 
ɩɨɪɚɯ ɡɚɝɪɭɡɤɢ, ɩɥɨɳɚɞɶɸ ɩɨɜɟɪɯɧɨɫɬɢ ɡɚɝɪɭɡɤɢ, ɚ ɬɚɤɠɟ ɪɟɠɢɦɨɦ ɩɪɨɬɟ-
ɤɚɧɢɹ ɠɢɞɤɨɫɬɢ. Ɋɚɫɫɦɨɬɪɢɦ, ɤɚɤ ɜɥɢɹɸɬ ɭɤɚɡɚɧɧɵɟ ɩɚɪɚɦɟɬɪɵ ɧɚ ɫɤɨ-
ɪɨɫɬɶ ɩɪɨɰɟɫɫɚ. ɉɪɢ ɩɨɜɵɲɟɧɢɢ ɤɨɧɰɟɧɬɪɚɰɢɢ ɡɚɝɪɹɡɧɟɧɢɣ ɜ ɩɪɨɬɟɤɚɸ-
ɳɟɣ ɩɨ ɡɚɝɪɭɡɤɟ ɠɢɞɤɨɫɬɢ ɛɭɞɟɬ ɭɜɟɥɢɱɢɜɚɬɶɫɹ (ɞɨ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɩɪɟɞɟ-
ɥɚ) ɝɪɚɞɢɟɧɬ ɫɤɨɪɨɫɬɢ ɢɯ ɩɟɪɟɧɨɫɚ ɤ ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɩɥɟɧɤɟ ɢ ɫɤɨɪɨɫɬɶ 
ɛɢɨɯɢɦɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ. ɋɤɨɪɨɫɬɶ ɩɟɪɟɧɨɫɚ ɡɚɝɪɹɡɧɟɧɢɣ ɱɟɪɟɡ ɫɥɨɣ ɞɜɢ-
ɠɭɳɟɣɫɹ ɠɢɞɤɨɫɬɢ ɤ ɛɢɨɩɥɟɧɤɟ ɡɚɜɢɫɢɬ ɢ ɨɬ ɪɟɠɢɦɚ ɩɨɬɨɤɚ ɠɢɞɤɨɫɬɢ. 
ɉɪɢ ɥɚɦɢɧɚɪɧɨɦ ɪɟɠɢɦɟ ɩɨɬɨɤɚ ɩɨɞɜɨɞ ɪɚɫɬɜɨɪɟɧɧɵɯ ɡɚɝɪɹɡɧɟɧɢɣ ɛɭɞɟɬ 
ɨɩɪɟɞɟɥɹɬɶɫɹ, ɜ ɨɫɧɨɜɧɨɦ, ɦɨɥɟɤɭɥɹɪɧɨɣ ɞɢɮɮɭɡɢɟɣ ɜɟɳɟɫɬɜɚ ɡɚ ɫɱɟɬ ɪɚɡ-
ɧɨɫɬɢ ɟɝɨ ɤɨɧɰɟɧɬɪɚɰɢɣ ɧɚ ɝɪɚɧɢɰɟ ɪɚɡɞɟɥɚ ɮɚɡ «ɠɢɞɤɨɫɬɶ–ɜɨɡɞɭɯ» (ɝɞɟ 
ɤɨɧɰɟɧɬɪɚɰɢɹ ɡɚɝɪɹɡɧɟɧɢɣ ɦɚɤɫɢɦɚɥɶɧɚɹ) ɢ «ɠɢɞɤɨɫɬɶ–ɛɢɨɩɥɟɧɤɚ» (ɝɞɟ 
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ɤɨɧɰɟɧɬɪɚɰɢɹ ɡɚɝɪɹɡɧɟɧɢɣ ɛɭɞɟɬ ɦɢɧɢɦɚɥɶɧɨɣ). ȼ ɫɥɭɱɚɟ ɬɭɪɛɭɥɟɧɬɧɨɝɨ 
ɪɟɠɢɦɚ ɞɜɢɠɟɧɢɹ ɠɢɞɤɨɫɬɢ ɡɧɚɱɢɬɟɥɶɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɫɤɨɪɨɫɬɶ ɩɟɪɟɧɨɫɚ 
ɜɟɳɟɫɬɜɚ ɜ ɩɪɨɞɨɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ (ɫɦ, ɪɢɫ. 10) ɨɤɚɡɵɜɚɟɬ ɩɟɪɟɦɟɲɢɜɚ-
ɧɢɟ ɠɢɞɤɨɫɬɢ. ɉɪɢ ɬɭɪɛɭɥɟɧɬɧɨɣ ɞɢɮɮɭɡɢɢ ɫɤɨɪɨɫɬɶ ɩɟɪɟɧɨɫɚ ɜɟɳɟɫɬɜɚ 
ɦɨɠɟɬ ɧɚɦɧɨɝɨ ɩɪɟɜɵɲɚɬɶ ɫɤɨɪɨɫɬɶ ɦɨɥɟɤɭɥɹɪɧɨɣ ɞɢɮɮɭɡɢɢ ɢ, ɫɥɟɞɨɜɚ-
ɬɟɥɶɧɨ, ɩɪɢ ɬɭɪɛɭɥɟɧɬɧɨɦ ɪɟɠɢɦɟ ɞɜɢɠɟɧɢɹ ɫɤɨɪɨɫɬɶ ɛɢɨɯɢɦɢɱɟɫɤɨɝɨ 
ɩɪɨɰɟɫɫɚ ɛɭɞɟɬ ɡɧɚɱɢɬɟɥɶɧɨ ɜɵɲɟ, ɱɟɦ ɩɪɢ ɥɚɦɢɧɚɪɧɨɦ ɩɨɬɨɤɟ. 

Ɋɚɫɱɟɬ ɜɵɫɨɤɨɧɚɝɪɭɠɚɟɦɨɝɨ ɛɢɨɮɢɥɶɬɪɚ (ɩɨ ɦɟɬɨɞɭ ɋ.ȼ.əɤɨɜɥɟɜɚ) 
 5000ɪɚɫɱQ  ɦ3/ɫɭɬ – ɪɚɫɯɨɞ ɫɬɨɱɧɵɯ ɜɨɞ; 
 ɫɪɟɞɧɟɡɢɦɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɫɬɨɱɧɵɯ ɜɨɞ +10°ɋ; 
 ɫɪɟɞɧɟɝɨɞɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ +5°ɋ; 
Ɉɩɪɟɞɟɥɹɟɬɫɹ ɨɬɧɨɲɟɧɢɟ ɜɟɥɢɱɢɧɵ ȻɉɄɩɨɥɧ ɩɨɫɬɭɩɚɸɳɟɣ ɢ ɨɱɢɳɟɧ-

ɧɨɣ ɫɬɨɱɧɵɯ ɜɨɞ 
 

t

a

L

L
K  ,                                                                                                  (93) 

 
ɝɞɟ 350aL  ɦɝ/ɥ – ȻɉɄ20 ɩɨɫɬɭɩɚɸɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ; 

20tL  ɦɝ/ɥ – ȻɉɄ20 ɨɱɢɳɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ; 
 

5,17
20

350
K . 

 
ɉɨ ɬɚɛɥɢɰɟ ɋɇɢɉ [1] ɩɨ ɧɚɣɞɟɧɧɨɦɭ ɡɧɚɱɟɧɢɸ 8,14ɚK  ɢ ɫ ɭɱɟɬɨɦ 

ɫɪɟɞɧɟɡɢɦɧɟɣ ɬɟɦɩɟɪɚɬɭɪɟ ɫɬɨɱɧɵɯ ɜɨɞ CTw  10 , ɩɪɢɧɢɦɚɸɬ ɫɨɨɬɜɟɬ-
ɫɬɜɭɸɳɢɟ ɜɟɥɢɱɢɧɵ 4H  ɦ, 10ɧq  ɦ

3/(ɦ2ɫɭɬ), 12ɭɞȼ
 
ɦ3. 

Ɍ.ɤ. 5,178,14  KKɚ  ɦɝ ɬɪɟɛɭɟɬɫɹ ɩɪɢɦɟɧɢɬɶ ɪɟɰɢɪɤɭɥɹɰɢɸ. 
Ɉɩɪɟɞɟɥɹɸɬ ȻɉɄ20 ɫɦɟɫɢ ɫɬɨɱɧɵɯ ɜɨɞ ɫ ɜɨɞɨɣ ɩɨɫɥɟ ɪɟɰɢɪɤɭɥɹɰɢɢ 

ɩɨ ɮɨɪɦɭɥɟ: 
 

ɚtɫɦ KLL  ,                                                                                          (94) 
 

2968,1420 ɫɦL  
 
Ɉɩɪɟɞɟɥɹɸɬ ɤɨɷɮɮɢɰɢɟɧɬ ɪɟɰɢɪɤɭɥɹɰɢɢ: 
 

tɫɦ

ɫɦɚ
ɰ LL

LL
n




 ,                                                                                          (95) 

 

152,0
20296

296350





ɰn . 
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ɉɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ ɜɫɟ ɫɟɤɰɢɣ ɛɢɨɮɢɥɶɬɪɨɜ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪ-

ɦɭɥɟ: 
 

ɧ

ɰɪɚɫɱ

q

nQ
F

)1( 
  ɦ2,                                                                             (96) 

 

576
10

)152,01(5000



F  ɦ2. 

 
ɉɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ ɞɥɹ ɨɞɧɨɝɨ ɛɢɨɮɢɥɶɬɪɚ: 
 

ɛn

F
f   ɦ2,                                                                                              (93) 

 
ɝɞɟ ɛn  – ɱɢɫɥɨ ɫɟɤɰɢɣ ɛɢɨɮɢɥɶɬɪɨɜ, 4ɛn ; 

 

144
4

576
f  ɦ2. 

 
Ɉɛɴɟɦ ɡɚɝɪɭɡɤɢ ɨɞɧɨɝɨ ɛɢɨɮɢɥɶɬɪɚ: 
 

fH   ɦ3,                                                                                          (97) 
 

ɝɞɟ H  – ɜɵɫɨɬɚ ɡɚɝɪɭɡɤɢ, 4H ɦ; 
 

5761444   ɦ3. 
 
Ɋɚɡɦɟɪɵ ɜ ɩɥɚɧɟ 12ɯ12 ɦ ɞɥɹ ɤɜɚɞɪɚɬɧɨɝɨ ɛɢɨɮɢɥɶɬɪɚ. 
Ⱦɢɚɦɟɬɪ ɬɪɭɛ ɨɪɨɫɢɬɟɥɟɣ 05,0ɨɪD ɦ, ɢɫɯɨɞɹ ɢɡ ɬɨɝɨ, ɱɬɨ ɫɤɨɪɨɫɬɶ 

ɢɫɬɟɱɟɧɢɹ ɜɨɞɵ ɢɡ ɨɬɜɟɪɫɬɢɣ ɧɟ ɦɟɧɟɟ 0,5 ɦ/ɫ. 
ɑɢɫɥɨ ɨɬɜɟɪɫɬɢɣ ɜ ɤɚɠɞɨɣ ɜɨɞɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɬɪɭɛɟ: 
 

2

1

1















ɨɪ

ɨɬɜ

D

ɚ
n ,                                                                                   (98) 

 
ɝɞɟ ɚ  – ɭɞɜɨɟɧɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɞɜɭɦɹ ɩɨɫɥɟɞɧɢɦɢ ɨɬɜɟɪɫɬɢɹɦɢ, 

029,0ɚ  ɦ. 
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6

05,0

029,0
1

1
2









 

ɨɬɜn . 

 
Ɉɫɜɟɬɥɟɧɧɚɹ ɜɨɞɚ ɩɨɫɥɟ ɩɟɪɜɢɱɧɵɯ ɨɬɫɬɨɣɧɢɤɨɜ ɩɨɫɬɭɩɚɟɬ ɩɨ ɬɪɭ-

ɛɨɩɪɨɜɨɞɭ ɞɢɚɦɟɬɪɨɦ 400ɦɦ ɜ ɡɞɚɧɢɟ ɛɢɨɮɢɥɶɬɪɨɜ. ȼɵɫɨɤɨɧɚɝɪɭɠɚɟɦɵɟ 
ɛɢɨɮɢɥɶɬɪɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ 4 ɫɟɤɰɢɢ ɪɚɡɦɟɪɨɦ 12ɯ12 ɦ, ɡɚɩɨɥɧɟɧɧɵɟ 
ɡɚɝɪɭɡɨɱɧɵɦ ɦɚɬɟɪɢɚɥɨɦ ɜɵɫɨɬɨɣ 4 ɦ (ɳɟɛɟɧɶ-ɫɥɨɢɫɬɚɹ ɫɬɪɭɤɬɭɪɚ, ɪɚɡ-
ɥɢɱɧɨɣ ɮɪɚɤɰɢɢ), ɤɨɬɨɪɚɹ ɫɜɟɪɯɭ ɨɪɨɲɚɟɬɫɹ ɫɬɨɱɧɨɣ ɜɨɞɨɣ ɢ ɫɧɢɡɭ ɩɪɨɞɭ-
ɜɚɟɬɫɹ ɜɨɡɞɭɯɨɦ. 

ȼɵɫɨɤɨɧɚɝɪɭɠɚɟɦɵɟ ɛɢɨɮɢɥɶɬɪɵ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɛɢɨɥɨɝɢɱɟ-
ɫɤɨɣ ɨɱɢɫɬɤɢ ɛɵɬɨɜɵɯ ɢ ɛɥɢɡɤɢɯ ɩɨ ɫɨɫɬɚɜɭ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ  ɫɬɨɱɧɵɯ 
ɜɨɞ. ȼ ɡɚɝɪɭɡɨɱɧɨɦ ɦɚɬɟɪɢɚɥɟ ɩɨ ɜɫɟɣ ɟɝɨ ɬɨɥɳɟ ɪɚɡɜɢɜɚɟɬɫɹ ɛɢɨɥɨɝɢɱɟ-
ɫɤɚɹ ɩɥɟɧɤɚ, ɤɨɬɨɪɚɹ ɩɪɢ ɤɨɧɬɚɤɬɟ ɫ ɜɨɞɨɣ ɡɚɞɟɪɠɢɜɚɟɬ ɢ ɜ ɩɪɢɫɭɬɫɬɜɢɢ 
ɤɢɫɥɨɪɨɞɚ ɜɨɡɞɭɯɚ, ɩɟɪɟɪɚɛɚɬɵɜɚɟɬ ɫɨɞɟɪɠɚɳɢɟɫɹ ɜ ɜɨɞɟ ɨɪɝɚɧɢɱɟɫɤɢɟ ɫɨ-
ɟɞɢɧɟɧɢɹ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɞɟɹɬɟɥɶɧɨɫɬɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɛɢɨɩɥɟɧɤɢ ɩɪɨɢɫɯɨɞɢɬ 
ɨɤɢɫɥɟɧɢɟ ɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɥɟɣ ɢ ɩɪɢɪɨɫɬ ɟɟ ɦɚɫɫɵ. ɉɪɢ ɨɪɨɲɟɧɢɢ ɢɡɛɵ-
ɬɨɱɧɚɹ ɱɚɫɬɶ ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɩɥɟɧɤɢ ɫɦɵɜɚɟɬɫɹ ɫɬɨɱɧɨɣ ɜɨɞɨɣ ɫ ɡɚɝɪɭɡɤɢ ɢ 
ɜɵɧɨɫɢɬɫɹ ɢɡ ɛɢɨɮɢɥɶɬɪɨɜ.  

ɉɨɞɚɱɚ ɜɨɞɵ ɧɚ ɤɚɪɬɵ ɛɢɨɮɢɥɶɬɪɨɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɱɟɪɟɡ ɫɩɪɢɧɤɥɟɪ-
ɧɭɸ ɫɢɫɬɟɦɭ. 

ȼ ɰɟɥɹɯ ɥɭɱɲɟɝɨ ɤɨɧɬɚɤɬɚ ɜɨɞɵ ɫ ɜɨɡɞɭɯɨɦ, ɨɪɨɲɟɧɢɟ ɩɨɜɟɪɯɧɨɫɬɢ 
ɛɢɨɮɢɥɶɬɪɨɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɟɪɢɨɞɢɱɟɫɤɢ. ȼ ɤɚɱɟɫɬɜɟ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ 
ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɧɚɩɭɫɤɚ ɜɨɞɵ ɩɪɢɦɟɧɹɟɬɫɹ ɞɨɡɢɪɭɸɳɢɣ 
ɛɚɤ ɫ ɫɢɮɨɧɧɨɣ ɬɪɭɛɤɨɣ ɢ ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɡɚɬɜɨɪɨɦ. ɉɪɨɣɞɹ ɱɟɪɟɡ ɡɚɝɪɭɡ-
ɤɭ, ɨɱɢɳɟɧɧɚɹ ɜɨɞɚ ɩɨɫɬɭɩɚɟɬ ɜ ɩɨɞɞɨɧ ɛɢɨɮɢɥɶɬɪɨɜ ɢ ɩɨ ɨɬɜɨɞɹɳɢɦ ɥɨɬ-
ɤɚɦ ɜɵɜɨɞɢɬɫɹ ɧɚɪɭɠɭ. ɉɪɢ ɡɚɢɥɢɜɚɧɢɢ ɩɨɜɟɪɯɧɨɫɬɢ ɤɚɪɬ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɩɪɨɦɵɜɤɚ ɢɯ ɬɟɯɧɢɱɟɫɤɨɣ ɜɨɞɨɣ ɩɨ ɫɩɟɰɢɚɥɶɧɨɣ ɫɢɫɬɟɦɟ (ɫɨ ɡɞɚɧɢɹ ɪɟɲɟ-
ɬɨɤ ɩɨ ɬɪɭɛɨɩɪɨɜɨɞɭ ɞɢɚɦɟɬɪɨɦ 32 ɦɦ ɜɨɞɨɩɪɨɜɨɞɧɚɹ ɜɨɞɚ ɩɨɞ ɞɚɜɥɟɧɢɟɦ 
ɩɨɫɬɭɩɚɟɬ ɜ ɩɨɞɞɨɧ ɛɢɨɮɢɥɶɬɪɨɜ) 

ȼɟɧɬɢɥɹɰɢɹ ɬɟɥɚ ɛɢɨɮɢɥɶɬɪɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɜɟɧɬɢ-
ɥɹɬɨɪɨɜ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ. ȼɨɡɞɭɯ ɩɨɩɚɞɚɟɬ ɜ ɜɟɪɯɧɸɸ ɱɚɫɬɶ ɨɬɜɨɞɹɳɢɯ 
ɥɨɬɤɨɜ, ɨɬɤɭɞɚ ɱɟɪɟɡ ɩɨɞɞɨɧ ɩɨɫɬɭɩɚɟɬ ɜ ɬɨɥɳɭ ɡɚɝɪɭɡɤɢ. 

ȼɫɟ ɩɪɢɦɟɧɹɟɦɵɟ ɞɥɹ ɡɚɝɪɭɡɤɢ ɟɫɬɟɫɬɜɟɧɧɵɟ ɢ ɢɫɤɭɫɫɬɜɟɧɧɵɟ ɦɚ-
ɬɟɪɢɚɥɵ ɞɨɥɠɧɵ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɫɥɟɞɭɸɳɢɦ ɬɪɟɛɨɜɚɧɢɹɦ. 

 ɜɵɞɟɪɠɚɬɶ ɧɟ ɦɟɧɟɟ 10 ɤɪɚɬɧɨɣ ɩɪɨɩɢɬɤɢ ɧɚɫɵɳɟɧɧɵɦ ɪɚɫɬɜɨ-
ɪɨɦ ɫɟɪɧɨ-ɤɢɫɥɨɝɨ ɧɚɬɪɢɹ; 

 ɜɵɞɟɪɠɚɬɶ ɤɢɩɹɱɟɧɢɟ ɜ ɬɟɱɟɧɢɢ ɨɞɧɨɝɨ ɱɚɫɚ ɜ 5% ɪɚɫɬɜɨɪɟ 
ɇCℓ 

Ɂɚɝɪɭɡɤɚ ɛɢɨɮɢɥɶɬɪɨɜ ɩɨ ɜɫɟɣ ɟɝɨ ɜɵɫɨɬɟ ɞɨɥɠɧɚ ɩɪɢɧɢɦɚɬɶɫɹ ɢɡ 
ɡɚɝɪɭɡɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɨɞɢɧɚɤɨɜɨɣ ɮɪɚɤɰɢɢ. ɉɪɢ ɷɬɨɦ ɧɢɠɧɢɣ ɩɨɞɞɟɪ-
ɠɢɜɚɸɳɢɣ ɫɥɨɣ ɜɵɫɨɬɨɣ 0,2 ɦ ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɢɡ ɛɨɥɟɟ ɤɪɭɩɧɨɝɨ ɦɚɬɟ-
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ɪɢɚɥɚ, ɧɢɠɧɢɣ ɫɥɨɣ ɡɚɝɪɭɠɚɟɬɫɹ ɪɚɡɦɟɪɚɦɢ 60-100 ɦɦ. Ɇɟɥɨɱɢ ɜ ɡɚɝɪɭɡɨɱ-
ɧɨɦ ɦɚɬɟɪɢɚɥɟ ɞɨɩɭɫɤɚɟɬɫɹ ɧɟ ɛɨɥɟɟ 5%. 

ɉɨɞɚɱɚ ɜɨɡɞɭɯɚ ɜ ɡɚɝɪɭɡɤɭ ɛɢɨɮɢɥɶɬɪɨɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜɟɧɬɢɥɹɬɨ-
ɪɨɦ ɦɚɪɤɢ ɐ 4-70 ɫ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɦ 5,5ɤȼɬ 950 ɨɛ/ɦɢɧ ɫ ɩɨɦɨɳɶɸ ɜɨɡ-
ɞɭɯɚ. 

Ɉɫɧɨɜɧɨɣ ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɨɣ ɜɪɟɞɧɨɫɬɶɸ ɩɨɦɟɳɟɧɢɹ ɛɢɨ-
ɮɢɥɶɬɪɨɜ ɹɜɥɹɟɬɫɹ ɢɡɛɵɬɨɱɧɚɹ ɜɥɚɠɧɨɫɬɶ. Ⱦɥɹ ɛɨɪɶɛɵ ɫ ɜɥɚɠɧɨɫɬɶɸ ɜ ɩɨ-
ɦɟɳɟɧɢɢ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɨɛɳɟɨɛɦɟɧɧɚɹ ɩɪɢɬɨɱɧɨ-ɜɵɬɹɠɧɚɹ ɜɟɧɬɢɥɹɰɢɹ ɫ 
5-ɬɢ ɤɪɚɬɧɵɦ ɜɨɡɞɭɯɨɨɛɦɟɧɨɦ. 

ɉɪɢɬɨɤ ɜɨɡɞɭɯɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɟɧɬɢɥɹɬɨɪɨɦ ɫ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɦ 
15ɤȼɬ 1470 ɨɛ/ɦɢɧ ɫ ɩɨɞɨɝɪɟɜɨɦ ɟɝɨ ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ ɜ ɤɚɥɨɪɢɮɟɪɚɯ. ȼɵ-
ɬɹɠɤɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɞɟɮɥɹɬɨɪɨɜ ɢ ɰɟɧɬɪɨɛɟɠɧɵɯ ɤɪɵɲɧɵɯ 
ɜɟɧɬɢɥɹɬɨɪɨɜ ȼɄɊ 5-120,5 ɫ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɦ 0,75ɤȼɬ 1000ɨɛ/ɦɢɧ. 

ɗɥɟɤɬɪɨɫɧɚɛɠɟɧɢɟ ɡɞɚɧɢɹ ɛɢɨɮɢɥɶɬɪɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɟɪɟɦɟɧɧɵɦ 
ɬɨɤɨɦ 380/220ɜ, ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɚɹ ɚɩɩɚɪɚɬɭɪɚ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ ɳɢɬɟ 
ɭɩɪɚɜɥɟɧɢɹ. ɓɢɬ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ ɩɥɨɳɚɞɤɟ ɨɛɫɥɭɠɢɜɚɧɢɹ ɡɞɚɧɢɹ ɛɢɨ-
ɮɢɥɶɬɪɨɜ ɗɥɟɤɬɪɨɨɫɜɟɳɟɧɢɟ ɜɵɩɨɥɧɹɟɬɫɹ ɧɚɩɪɹɠɟɧɢɟɦ 220ɜ, ɪɟɦɨɧɬɧɨɟ 
36ɜ, ɞɥɹ ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ ɩɨɪɚɠɟɧɢɹ ɷɥ.ɬɨɤɨɦ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ 
ɜ ɫɥɭɱɚɟ ɩɨɜɪɟɠɞɟɧɢɹ ɢɡɨɥɹɰɢɢ, ɜɫɟ ɬɨɤɨɜɟɞɭɳɢɟ ɱɚɫɬɢ ɡɚɡɟɦɥɹɸɬɫɹ. Ɂɚ-
ɡɟɦɥɹɸɳɟɟ ɭɫɬɪɨɣɫɬɜɨ ɫɨɫɬɨɢɬ ɢɡ ɧɚɪɭɠɧɨɝɨ ɤɨɧɬɭɪɚ ɩɨɜɬɨɪɧɨɝɨ ɡɚɡɟɦɥɟ-
ɧɢɹ ɩɭɬɟɜɨɝɨ ɩɪɨɜɨɞɚ ɢ ɜɧɭɬɪɟɧɧɟɝɨ ɤɨɧɬɭɪɚ ɡɚɡɟɦɥɟɧɢɹ. ȼɧɭɬɪɟɧɧɢɣ ɤɨɧ-
ɬɭɪ ɡɚɡɟɦɥɟɧɢɹ ɜɵɩɨɥɧɹɟɬɫɹ ɢɡ ɩɨɥɨɫɨɜɨɣ ɫɬɚɥɢ 25ɯ4ɦɦ, ɩɪɢɫɨɟɞɢɧɹɟɬɫɹ ɤ 
ɧɭɥɟɜɨɣ ɠɢɥɟ ɩɢɬɚɸɳɟɝɨ ɤɚɛɟɥɹ ɢ ɤɨɧɬɭɪɭ ɩɨɜɬɨɪɧɨɝɨ ɡɚɡɟɦɥɟɧɢɹ. 

 
4.11 ȼɬɨɪɢɱɧɵɟ ɨɬɫɬɨɣɧɢɤɢ 
 
ȼɬɨɪɢɱɧɵɟ ɨɬɫɬɨɣɧɢɤɢ ɫɥɭɠɚɬ ɞɥɹ ɡɚɞɟɪɠɚɧɢɹ ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɩɥɟɧ-

ɤɢ, ɩɨɫɬɭɩɚɸɳɟɣ ɫ ɜɨɞɨɣ ɢɡ ɛɢɨɮɢɥɶɬɪɨɜ. ȼɬɨɪɢɱɧɵɟ ɨɬɫɬɨɣɧɢɤɢ ɤɨɧɫɬ-
ɪɭɤɬɢɜɧɨ ɧɟ ɨɬɥɢɱɚɸɬɫɹ ɨɬ ɩɟɪɜɢɱɧɵɯ, ɧɨ ɢɦɟɸɬ ɦɟɧɶɲɢɣ ɞɢɚɦɟɬɪ ɢ ɜɵ-
ɫɨɬɭ. 

ȼ ɤɚɱɟɫɬɜɟ ɜɬɨɪɢɱɧɵɯ ɨɬɫɬɨɣɧɢɤɨɜ ɧɚ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɹɯ ɢɫ-
ɩɨɥɶɡɭɸɬ 4ɪɚɞɢɚɥɶɧɵɯ ɨɬɫɬɨɣɧɢɤɚ ɞɢɚɦɟɬɪɨɦ 9 ɦ, ɪɚɛɨɱɚɹ ɝɥɭɛɢɧɚ ɤɨɬɨ-
ɪɵɯ ɫɨɫɬɚɜɥɹɟɬ 7,3 ɦ, ɨɛɴɟɦ ɨɬɫɬɨɣɧɨɣ ɡɨɧɵ –   ɦ3. Ɉɛɳɢɣ ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ 
ɨɬɫɬɨɣɧɢɤɨɜ ɞɨɫɬɢɝɚɟɬ    ɦ3. 

ɇɚɝɪɭɡɤɭ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɜɬɨɪɢɱɧɵɯ ɨɬɫɬɨɣɧɢɤɨɜ ssbq , ɩɨɫɥɟ ɛɢɨ-
ɮɢɥɶɬɪɨɜ ɜɫɟɯ ɬɢɩɨɜ ɫɥɟɞɭɟɬ ɪɚɫɫɱɢɬɵɜɚɬɶ ɩɨ ɮɨɪɦɭɥɟ: 

 

06,3 uKq setssb   ɦ3/(ɦ2∙ɱ),                                                                       (99) 
 

ɝɞɟ 0u  – ɝɢɞɪɚɜɥɢɱɟɫɤɚɹ ɤɪɭɩɧɨɫɬɶ ɛɢɨɩɥɟɧɤɢ; ɩɪɢ ɩɨɥɧɨɣ ɛɢɨɥɨɝɢɱɟɫɤɨɣ 
ɨɱɢɫɬɤɟ 4,10 u ɦɦ/ɫ; 

setK  – ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɨɛɴɟɦɚ ɡɨɧɵ ɨɬɫɬɚɢɜɚɧɢɹ, ɩɪɢ-
ɧɢɦɚɟɦɵɣ ɞɥɹ ɪɚɞɢɚɥɶɧɵɯ  ɨɬɫɬɨɣɧɢɤɨɜ – 0,4; 
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02,24,14,06,3 ssbq  ɦ3/(ɦ2∙ɱ). 
 
4.12 Ȼɢɨɥɨɝɢɱɟɫɤɢɟ ɩɪɭɞɵ ɫ ɢɫɤɭɫɫɬɜɟɧɧɨɣ ɚɷɪɚɰɢɟɣ 
 
Ⱥɷɪɨɛɧɵɟ ɛɢɨɥɨɝɢɱɟɫɤɢɟ ɩɪɭɞɵ ɩɪɢɦɟɧɹɸɬɫɹ ɤɚɤ ɫɚɦɨɫɬɨɹɬɟɥɶɧɵɟ 

ɫɨɨɪɭɠɟɧɢɹ ɞɥɹ ɛɢɨɯɢɦɢɱɟɫɤɨɣ ɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ, ɬɚɤ ɢ ɜ ɤɚɱɟɫɬɜɟ ɫɨ-
ɨɪɭɠɟɧɢɣ ɞɥɹ ɞɨɨɱɢɫɬɤɢ ɫɬɨɤɨɜ, ɩɪɨɲɟɞɲɢɯ ɭɡɟɥ ɨɫɧɨɜɧɨɣ ɛɢɨɯɢɦɢɱɟ-
ɫɤɨɣ ɨɱɢɫɬɤɢ. 

ɉɪɨɰɟɫɫ ɱɢɫɬɤɢ ɜ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɩɪɭɞɚɯ ɚɧɚɥɨɝɢɱɟɧ ɩɪɨɰɟɫɫɚɦ, ɩɪɨ-
ɢɫɯɨɞɹɳɢɦ ɩɪɢ ɫɚɦɨɨɱɢɳɟɧɢɢ ɜɨɞɨɟɦɨɜ. Ⱦɥɹ ɭɫɬɪɨɣɫɬɜɚ ɛɢɨɥɨɝɢɱɟɫɤɢɯ 
ɩɪɭɞɨɜ ɢɫɩɨɥɶɡɨɜɚɧ ɫɩɟɰɢɚɥɶɧɨ ɫɨɡɞɚɧɧɵɣ ɜɨɞɨɟɦ. ɉɪɭɞɵ ɩɪɢɦɟɧɹɸɬɫɹ 
ɞɥɹ ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɨɱɢɫɬɤɢ ɢ ɝɥɭɛɨɤɨɣ ɨɱɢɫɬɤɢ ɝɨɪɨɞɫɤɢɯ ɫɬɨɱɧɵɯ ɜɨɞ. 

Ȼɢɨɯɢɦɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɢɡɴɹɬɢɹ ɡɚɝɪɹɡɧɟɧɢɣ ɜ ɚɷɪɨɛɧɵɯ ɩɪɭɞɚɯ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɦɚɫɫɵ, ɪɚɡɜɢɜɚɸɳɟɣɫɹ ɜ ɩɪɭ-
ɞɚɯ ɢɥɢ ɜɵɧɨɫɢɦɨɣ ɢɡ ɜɬɨɪɢɱɧɵɯ ɨɬɫɬɨɣɧɢɤɨɜ. ȼɚɠɧɭɸ ɪɨɥɶ ɜ ɪɚɛɨɬɟ 
ɛɢɨɩɪɭɞɨɜ ɜɵɩɨɥɧɹɟɬ ɜɵɫɲɚɹ ɜɨɞɧɚɹ ɪɚɫɬɢɬɟɥɶɧɨɫɬɶ, ɜ ɱɚɫɬɧɨɫɬɢ, ɜɨɞɨ-
ɪɨɫɥɢ. 

ȼ ɚɷɪɢɪɭɟɦɵɯ ɩɪɭɞɚɯ ɡɚ ɫɱɟɬ ɢɫɤɭɫɫɬɜɟɧɧɨɣ ɚɷɪɚɰɢɢ ɭɜɟɥɢɱɢɜɚɟɬɫɹ 
ɫɤɨɪɨɫɬɶ ɩɟɪɟɧɨɫɚ ɤɢɫɥɨɪɨɞɚ ɜ ɠɢɞɤɨɫɬɶ, ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɞɨɫɬɚɬɨɱɧɨ ɢɧ-
ɬɟɧɫɢɜɧɨɟ ɩɟɪɟɦɟɲɢɜɚɧɢɟ ɠɢɞɤɨɫɬɢ ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɵɫɨɤɢɟ ɫɤɨɫɬɢ 
ɩɨɞɜɨɞɚ ɡɚɝɪɹɡɧɟɧɢɣ ɤ ɛɢɨɦɚɫɫɟ. ɉɨɷɬɨɦɭ ɜ ɩɪɭɞɚɯ ɫ ɢɫɤɭɫɫɬɜɟɧɧɨɣ ɚɷɪɚ-
ɰɢɟɣ ɩɨɜɵɲɚɟɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɨɛɴɟɦɚ ɛɢɨɩɪɭɞɨɜ ɭɜɟɥɢɱɢ-
ɜɚɟɬɫɹ ɫɤɨɪɨɫɬɶ ɛɢɨɯɢɦɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ. 

ɉɪɢ ɞɨɨɱɢɫɬɤɟ ɛɢɨɯɢɦɢɱɟɫɤɢ ɨɱɢɳɟɧɧɵɯ ɝɨɪɨɞɫɤɢɯ ɫɬɨɱɧɵɯ ɜɨɞ ɜ 
ɚɷɪɢɪɭɟɦɵɯ ɩɪɭɞɚɯ ɫɤɨɪɨɫɬɶ ɢɡɴɹɬɢɹ ɡɚɝɪɹɡɧɟɧɢɣ ɜ 5-7 ɪɚɡ ɜɵɲɟ, ɱɟɦ ɜ 
ɛɢɨɩɪɭɞɚɯ ɫ ɟɫɬɟɫɬɜɟɧɧɨɣ ɚɷɪɚɰɢɟɣ. 

ɂɫɤɭɫɫɬɜɟɧɧɚɹ ɚɷɪɚɰɢɹ ɩɨɡɜɨɥɹɟɬ ɭɜɟɥɢɱɢɜɚɬɶ ɝɥɭɛɢɧɭ ɩɪɭɞɨɜ ɞɨ 3-5 
ɦ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɩɪɭɞɵ ɫ ɟɫɬɟɫɬɜɟɧɧɨɣ ɚɷɪɚɰɢɢ ɜɨ ɢɡɛɟɠɚɧɢɟ ɚɧɚɷɪɨɛɧɵɯ 
ɭɫɥɨɜɢɣ ɢɦɟɸɬ ɝɥɭɛɢɧɭ ɞɨ 1,0 ɦ. 

Ȼɢɨɥɨɝɢɱɟɫɤɭɸ ɨɱɢɫɬɤɭ ɫɬɨɱɧɵɯ ɜɨɞ ɜ ɩɪɭɞɚɯ ɫ ɢɫɤɭɫɫɬɜɟɧɧɨɣ ɚɷɪɚ-
ɰɢɟɣ ɨɫɭɳɟɫɬɜɥɹɸɬ ɤɨɝɞɚ ȻɉɄɩɨɥɧ ɩɪɟɜɵɲɚɟɬ 200 ɦɝ/ɥ. 

ȼ ɩɪɭɞɚɯ ɫ ɢɫɤɭɫɫɬɜɟɧɧɨɣ ɚɷɪɚɰɢɟɣ ɮɨɪɦɚ ɩɪɭɞɚ ɜ ɩɥɚɧɟ ɡɚɜɢɫɢɬ ɨɬ 
ɬɢɩɚ ɚɷɪɚɬɨɪɚ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɝɨ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɜɨɞɵ ɜ ɥɸɛɨɣ ɬɨɱɤɟ 
ɩɪɭɞɚ ɧɟ ɦɟɧɟɟ 0,05 ɦ/ɫ. 

Ɋɚɛɨɱɚɹ ɝɥɭɛɢɧɚ ɩɪɭɞɚ ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ 3 ɦ ɢ ɡɚɜɢɫɢɬ ɨɬ 
ȻɉɄɩɨɥɧ ɩɨɫɬɭɩɚɸɳɟɣ ɫɬɨɱɧɨɣ ɜɨɞɵ, ɤɨɬɨɪɚɹ ≥ 20 ɦɝ/ɥ. 

ɉɪɢ ɪɚɫɱɟɬɟ ɨɞɧɨɫɬɭɩɟɧɱɚɬɨɝɨ ɩɪɭɞɚ ɧɚ ɧɨɦɨɝɪɚɦɦɟ [2] ɩɟɪɩɟɧɞɢɤɭ-
ɥɹɪ ɩɪɨɞɨɥɠɚɟɦ ɞɨ ɩɟɪɟɫɟɱɟɧɢɹ ɫ 1m , ɱɬɨ ɞɚɟɬ 3Kt , ɬɨɝɞɚ  
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ɉɨɫɥɟ ɜɬɨɪɢɱɧɵɯ ɨɬɫɬɨɣɧɢɤɨɜ, ɨɱɢɳɟɧɧɚɹ ɫɬɨɱɧɚɹ ɜɨɞɚ ɩɨɫɬɭɩɚɟɬ ɜ 

ɛɢɨɥɨɝɢɱɟɫɤɢɣ ɩɪɭɞ. ɉɪɭɞ – ɷɬɨ ɡɟɦɥɹɧɨɣ ɢɫɤɭɫɫɬɜɟɧɧɵɣ ɜɨɞɨɟɦ ɨɛɴɟɦɨɦ 
3000 ɦ3, ɫɨɡɞɚɧɧɵɣ ɞɥɹ ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ, ɤɨɬɨɪɚɹ ɨɫɭ-
ɳɟɫɬɜɥɹɟɬɫɹ ɜ ɨɫɧɨɜɧɨɦ ɡɚ ɫɱɟɬ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɮɢɡɨ-ɡɨɨɩɥɚɧɤɬɨɧɚ ɧɚ 
ɫɜɟɬɭ. Ȼɢɨɩɪɭɞ ɞɨɫɬɚɬɨɱɧɨ ɯɨɪɨɲɨ ɪɚɛɨɬɚɟɬ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɫɬɨɱɧɵɯ ɜɨɞ 
ɛɨɥɟɟ 10ºɋ. Ⱦɥɹ ɨɛɨɝɚɳɟɧɢɹ ɫɬɨɱɧɨɣ ɜɨɞɵ ɤɢɫɥɨɪɨɞɨɦ, ɩɪɟɞɭɫɦɨɬɪɟɧ 
ɚɷɪɚɬɨɪ, ɤɨɬɨɪɵɣ ɪɚɛɨɬɚɟɬ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɧɟ ɦɟɧɶɲɟ +5ºɋ. 

ɂɡ ɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɭɞɚ ɫɬɨɱɧɚɹ ɜɨɞɚ ɩɨ ɫɬɚɥɶɧɨɣ ɬɪɭɛɟ ɞɢɚɦɟɬɪɨɦ 
400 ɦɦ ɢ ɞɥɢɧɨɣ 7 ɦ ɫɛɪɚɫɵɜɚɟɬɫɹ ɜ ɛɨɥɨɬɨ, ɨɬɤɭɞɚ ɩɨɫɬɭɩɚɟɬ ɜ ɪɟɤɭ. 

 
  



68 

ɁȺɄɅɘɑȿɇɂȿ 
 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɞɟɥɚɧɧɨɣ ɪɚɛɨɬɵ ɛɵɥɢ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɵ ɫɢɫɬɟɦɵ 

ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢ ɜɨɞɨɨɬɜɟɞɟɧɢɹ ɧɚɫɟɥɟɧɧɨɝɨ ɩɭɧɤɬɚ. ɉɪɨɟɤɬɧɵɟ ɪɟɲɟɧɢɹ 
ɛɵɥɢ ɪɚɡɪɚɛɨɬɚɧɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ ɡɚɞɚɧɢɟɦ ɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɢ ɬɟɯɧɢ-
ɱɟɫɤɢɦɢ ɭɫɥɨɜɢɹɦɢ ɧɚ ɜɨɞɨɫɧɚɛɠɟɧɢɟ ɢ ɜɨɞɨɨɬɜɟɞɟɧɢɟ ɩɨ ɨɛɴɟɤɬɭ. Ɍɟɯɧɢ-
ɱɟɫɤɢɟ ɪɟɲɟɧɢɹ, ɩɪɢɧɹɬɵɟ ɜ ɩɪɨɟɤɬɟ, ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɬɪɟɛɨɜɚɧɢɹɦ ɷɤɨɥɨɝɢ-
ɱɟɫɤɢɯ, ɫɚɧɢɬɚɪɧɨ – ɝɢɝɢɟɧɢɱɟɫɤɢɯ ɧɨɪɦ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɬɟɪɪɢɬɨɪɢɢ 
Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ, ɢ ɨɛɟɫɩɟɱɢɜɚɸɬ ɛɟɡɨɩɚɫɧɭɸ ɞɥɹ ɠɢɡɧɢ ɢ ɡɞɨɪɨɜɶɹ 
ɥɸɞɟɣ ɷɤɫɩɥɭɚɬɚɰɢɸ ɨɛɴɟɤɬɚ ɩɪɢ ɫɨɛɥɸɞɟɧɢɢ ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ ɩɪɨɟɤɬɨɦ 
ɦɟɪɨɩɪɢɹɬɢɣ. 
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