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ɊȿɎȿɊȺɌ 

 
ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «Ɂɞɚɧɢɟ ɨɛɳɟɫɬɜɟɧɧɨɝɨ 

ɩɢɬɚɧɢɹ ɜ ɩ. ɒɚɥɢɧɫɤɨɟ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ» ɫɨɞɟɪɠɢɬ 104 ɫɬɪɚɧɢɰ 
ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 35 ɬɚɛɥɢɰ, 14 ɪɢɫɭɧɤɨɜ, 7 ɩɪɢɥɨɠɟɧɢɹ, 51 
ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɚ, 7 ɥɢɫɬɨɜ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ.  

ɈȻɓȿɋɌȼȿɇɇɈȿ ɉɂɌȺɇɂȿ, ɋɌɊɈɂɌȿɅɖɋɌȼɈ, ɊȺɋɑЁɌ 
ɋɌɊɈɉɂɅɖɇɈɃ ɋɂɋɌȿɆɕ, ɈȻɔȿɄɌ, ɂɇɎɈɊɆȺɐɂə, ȼɕɉɍɋɄɇȺə 
ɄȼȺɅɂɎɂɄȺɐɂɈɇɇȺə ɊȺȻɈɌȺ,ɄɊɋɇɈəɋɊɄɂɃ ɄɊȺɃ. 

ɉɪɨɟɤɬɢɪɭɟɦɨɟ ɡɞɚɧɢɟ – ɞɜɭɯɷɬɚɠɧɨɟ, ɤɜɚɞɪɚɬɧɨɟ ɜ ɩɥɚɧɟ, ɫ 
ɝɚɛɚɪɢɬɚɦɢ ɜ ɨɫɹɯ 12 ɧɚ 12 ɦ.  

ɐɟɥɢ ɪɚɛɨɬɵ:  
- ɪɚɡɪɚɛɨɬɚɬɶ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ, ɚɪɯɢɬɟɤɬɭɪɧɵɟ ɢ ɨɛɴɟɦɧɨ-

ɩɥɚɧɢɪɨɜɨɱɧɵɟ ɪɟɲɟɧɢɹ;  
- ɩɪɨɜɟɫɬɢ ɪɚɫɱɟɬ ɩɟɪɟɤɪɵɬɢɣ 1 ɢ 2-ɵɯ ɷɬɚɠɟɣ, ɫɬɪɨɩɢɥɶɧɨɣ ɫɢɫɬɟɦɵ ɢ 

ɮɟɪɦɵ; 
- ɩɪɨɜɟɫɬɢ ɜɚɪɢɚɧɬɧɨɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɮɭɧɞɚɦɟɧɬɨɜ ɢ ɜɵɛɪɚɬɶ ɛɨɥɟɟ 

ɪɚɰɢɨɧɚɥɶɧɵɣ ɜɚɪɢɚɧɬ;  
- ɪɚɡɪɚɛɨɬɚɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɭɸ ɤɚɪɬɭ;  
- ɩɪɨɜɟɫɬɢ ɪɚɡɪɚɛɨɬɤɭ ɫɬɪɨɣɝɟɧɩɥɚɧɚ;  
- ɜɵɩɨɥɧɢɬɶ ɥɨɤɚɥɶɧɵɣ ɫɦɟɬɧɵɣ ɪɚɫɱɟɬ ɧɚ ɨɛɳɟɫɬɪɨɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ. 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɞɟɥɚɧɧɨɣ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ ɩɪɨɪɚɛɨɬɚɧɵ ɨɫɧɨɜɧɵɟ 

ɜɨɩɪɨɫɵ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɡɞɚɧɢɹ ɨɛɳɟɫɬɜɟɧɧɨɝɨ ɩɢɬɚɧɢɹ ɜ ɩ. ɒɚɥɢɧɫɤɨɟ 
Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ. 

ȼ ɢɬɨɝɟ ɛɵɥɢ ɩɪɨɜɟɞɟɧɵ ɬɪɟɛɭɟɦɵɟ ɪɚɫɱɟɬɵ, ɪɚɡɪɚɛɨɬɚɧɚ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɤɚɪɬɚ ɧɚ ɭɫɬɪɨɣɫɬɜɨ ɫɬɪɨɩɢɥɶɧɨɣ ɫɢɫɬɟɦɵ, ɪɚɡɪɚɛɨɬɚɧ 
ɨɛɴɟɤɬɧɵɣ ɫɬɪɨɣɝɟɧɩɥɚɧ ɧɚ ɨɫɧɨɜɧɨɣ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚɢ ɫɨɫɬɚɜɥɟɧ 
ɥɨɤɚɥɶɧɵɣ ɫɦɟɬɧɵɣ ɪɚɫɱɟɬ ɧɚ ɨɛɳɟɫɬɪɨɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ. 
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ȼȼȿȾȿɇɂȿ 
 

Ɉɛɳɟɫɬɜɟɧɧɨɟ ɩɢɬɚɧɢɟ ɜ ɧɚɲɟɣ ɫɬɪɚɧɟ ɹɜɥɹɟɬɫɹ ɨɞɧɨɣ ɢɡ ɫɚɦɵɯ 
ɞɢɧɚɦɢɱɧɨ ɪɚɡɜɢɜɚɸɳɢɯɫɹ ɨɬɪɚɫɥɟɣ, ɤɨɬɨɪɚɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 
ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɟ ɧɚɩɪɚɜɥɟɧɢɟ ɷɤɨɧɨɦɢɤɢ, ɫɨɫɬɨɹɳɟɟ ɢɡ ɩɪɟɞɩɪɢɹɬɢɣ 
ɪɚɡɥɢɱɧɵɯ ɮɨɪɦ ɫɨɛɫɬɜɟɧɧɨɫɬɢ ɢ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɭɩɪɚɜɥɟɧɱɟɫɤɨɣ 
ɫɬɪɭɤɬɭɪɵ, ɨɪɝɚɧɢɡɭɸɳɟɟ ɩɢɬɚɧɢɟ ɧɚɫɟɥɟɧɢɹ, ɚ ɬɚɤɠɟ ɩɪɨɢɡɜɨɞɫɬɜɨ ɢ 
ɪɟɚɥɢɡɚɰɢɸ ɝɨɬɨɜɨɣ ɩɪɨɞɭɤɰɢɢ ɢ ɩɨɥɭɮɚɛɪɢɤɚɬɨɜ, ɤɚɤ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ 
ɨɛɳɟɫɬɜɟɧɧɨɝɨ ɩɢɬɚɧɢɹ, ɬɚɤ ɢ ɜɧɟ ɟɝɨ. 

ɍɫɥɭɝɚ ɨɛɳɟɫɬɜɟɧɧɨɝɨ ɩɢɬɚɧɢɹ ɟɫɬɶ ɪɟɡɭɥɶɬɚɬ ɞɟɹɬɟɥɶɧɨɫɬɢ 
ɩɪɟɞɩɪɢɹɬɢɣ ɢ ɝɪɚɠɞɚɧ-ɩɪɟɞɩɪɢɧɢɦɚɬɟɥɟɣ ɩɨ ɭɞɨɜɥɟɬɜɨɪɟɧɢɸ ɩɨɬɪɟɛɧɨɫɬɟɣ 
ɧɚɫɟɥɟɧɢɹ ɜ ɩɢɬɚɧɢɢ ɢ ɩɪɨɜɟɞɟɧɢɢ ɞɨɫɭɝɚ. ɉɪɟɞɩɪɢɹɬɢɹ ɨɛɳɟɫɬɜɟɧɧɨɝɨ 
ɩɢɬɚɧɢɹ ɢɦɟɸɬ ɪɹɞ ɨɫɨɛɟɧɧɨɫɬɟɣ. Ɉɞɧɚ ɢɡ ɤɨɬɨɪɵɯ – ɧɚɥɢɱɢɟ ɛɨɥɶɲɨɝɨ 
ɫɩɟɤɬɪɚ ɭɫɥɭɝ ɢ ɤɨɦɩɥɟɤɫɚ ɜɵɩɨɥɧɹɟɦɵɯ ɮɭɧɤɰɢɣ. 

ɉɟɪɜɨɧɚɱɚɥɶɧɨɣ ɮɭɧɤɰɢɟɣ ɭɫɥɭɝ ɨɛɳɟɫɬɜɟɧɧɨɝɨ ɩɢɬɚɧɢɹ ɹɜɥɹɟɬɫɹ 
ɨɛɟɫɩɟɱɟɧɢɟ ɩɨɬɪɟɛɧɨɫɬɟɣ ɜ ɩɢɳɟ, ɬɨ ɟɫɬɶ ɭɞɨɜɥɟɬɜɨɪɟɧɢɟ ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɯ 
ɩɨɬɪɟɛɧɨɫɬɟɣ ɧɚɫɟɥɟɧɢɹ. ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɨɛɳɟɫɬɜɟɧɧɨɟ ɩɢɬɚɧɢɟ ɞɚɟɬ 
ɜɨɡɦɨɠɧɨɫɬɶ ɪɟɚɥɢɡɨɜɚɬɶ ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɨɬɞɵɯɟ, ɨɛɳɟɧɢɢ ɢ ɪɚɡɜɥɟɱɟɧɢɢ, 
ɪɚɡɧɨɨɛɪɚɡɢɬɶ ɞɨɫɭɝ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɚ ɪɵɧɤɟ ɧɟɞɨɫɬɚɬɨɱɧɨ ɨɛɴɟɤɬɨɜ ɨɛɳɟɫɬɜɟɧɧɨɝɨ 
ɩɢɬɚɧɢɹ ɞɥɹ ɤɥɢɟɧɬɨɜ ɫɪɟɞɧɟɝɨ ɤɥɚɫɫɚ. ɋɟɣɱɚɫ ɷɬɚ ɧɢɲɚ ɪɚɡɜɢɜɚɟɬɫɹ ɡɚ ɫɱɟɬ 
ɨɬɤɪɵɬɢɹ ɞɟɦɨɤɪɚɬɢɱɧɵɯ ɡɚɜɟɞɟɧɢɣ. ɉɨɷɬɨɦɭ ɧɚ ɪɵɧɤɟ ɩɪɨɢɫɯɨɞɢɬ 
ɩɨɫɬɟɩɟɧɧɵɣ ɩɟɪɟɧɨɫ ɢɧɜɟɫɬɢɰɢɨɧɧɨɣ ɚɤɬɢɜɧɨɫɬɢ ɢɡ ɫɟɝɦɟɧɬɚ ɞɨɪɨɝɢɯ 
ɪɟɫɬɨɪɚɧɨɜ ɜ ɫɟɝɦɟɧɬ ɪɟɫɬɨɪɚɧɨɜ ɢ ɤɚɮɟ ɫɪɟɞɧɟɣ ɰɟɧɨɜɨɣ ɤɚɬɟɝɨɪɢɢ.  

Ɋɚɡɜɢɬɢɟ ɨɛɳɟɫɬɜɟɧɧɨɝɨ ɩɢɬɚɧɢɹ ɜɨɡɦɨɠɧɨ ɩɪɢ ɜɧɟɞɪɟɧɢɢ ɧɨɜɵɯ 
ɬɟɯɧɨɥɨɝɢɣ ɩɪɢɝɨɬɨɜɥɟɧɢɹ, ɨɛɫɥɭɠɢɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɩɪɟɞɨɫɬɚɜɥɹɟɦɨɝɨ 
ɫɟɪɜɢɫɚ. Ɋɟɚɥɢɡɚɰɢɹ ɢɧɧɨɜɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɜɨɡɦɨɠɧɚ ɩɪɢ ɧɚɥɢɱɢɢ 
ɮɢɧɚɧɫɨɜɵɯ ɜɥɨɠɟɧɢɣ, ɢɧɜɟɫɬɢɰɢɨɧɧɚɹ ɩɪɢɜɥɟɤɚɬɟɥɶɧɨɫɬɶ ɤɨɬɨɪɵɯ ɜɟɥɢɤɚ, 
ɩɨɫɤɨɥɶɤɭ ɪɟɫɬɨɪɚɧɧɵɣ ɛɢɡɧɟɫ ɪɚɡɜɢɜɚɟɬɫɹ ɢ ɩɪɢɧɨɫɢɬ ɩɪɢɛɵɥɶ, ɱɬɨ 
ɩɨɞɬɜɟɪɠɞɚɟɬɫɹ ɡɧɚɱɢɬɟɥɶɧɵɦ ɪɨɫɬɨɦ ɤɨɥɢɱɟɫɬɜɚ ɨɛɴɟɤɬɨɜ ɨɛɳɟɫɬɜɟɧɧɨɝɨ 
ɩɢɬɚɧɢɹ ɩɨ ɜɫɟɣ ɫɬɪɚɧɟ ɢ Ʉɪɚɫɧɨɹɪɫɤɨɦɭ ɤɪɚɸ, ɜ ɱɚɫɬɧɨɫɬɢ. 

ȼɫɥɟɞɫɬɜɢɟ ɭɩɨɦɹɧɭɬɵɯ ɬɟɧɞɟɧɰɢɣ ɩɪɟɬɟɪɩɟɥɚ ɢɡɦɟɧɟɧɢɟ ɢ ɫɬɪɭɤɬɭɪɚ 
ɩɪɟɞɩɪɢɹɬɢɣ ɨɛɳɟɫɬɜɟɧɧɨɝɨ ɩɢɬɚɧɢɹ, ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ1. 
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Ɋɢɫɭɧɨɤ 1 – ɋɬɪɭɤɬɭɪɚ ɪɵɧɤɚ ɨɛɳɟɫɬɜɟɧɧɨɝɨ ɩɢɬɚɧɢɹ ɩɨ ɬɢɩɚɦ ɩɪɟɞɩɪɢɹɬɢɣ 

ɜ Ʉɪɚɫɧɨɹɪɫɤɨɦ ɤɪɚɟ ɡɚ 2016-2017 ɝɝ. 
 

ɂɡ ɩɪɟɞɫɬɚɜɥɟɧɧɨɝɨ ɝɪɚɮɢɤɚ ɜɢɞɧɨ, ɱɬɨ ɫɬɪɭɤɬɭɪɚ ɩɪɟɞɩɪɢɹɬɢɣ 
ɨɛɳɟɫɬɜɟɧɧɨɝɨ ɩɢɬɚɧɢɹ ɦɟɧɹɟɬɫɹ, ɧɚ ɱɬɨ ɜɥɢɹɸɬ ɩɪɢɨɪɢɬɟɬɵ ɩɨɬɪɟɛɢɬɟɥɟɣ. 
ɉɪɨɢɫɯɨɞɢɬ ɭɦɟɧɶɲɟɧɢɟ ɞɨɥɢ ɝɪɭɩɩɵ «ɫɬɨɥɨɜɵɟ ɧɚɯɨɞɹɳɢɯɫɹ ɧɚ ɛɚɥɚɧɫɟ 
ɭɱɟɛɧɵɯ ɡɚɜɟɞɟɧɢɣ ɢ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ» ɩɨ ɜɫɟɦ ɢɫɫɥɟɞɭɟɦɵɦ 
ɪɟɝɢɨɧɚɦ, ɱɬɨ ɫɜɹɡɚɧɨ ɫɨ ɫɧɢɠɟɧɢɟɦ ɩɪɨɮɢɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɜ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ ɤɨɦɩɚɧɢɹɯ, ɚ ɬɚɤɠɟ ɫɧɢɠɟɧɢɟɦ ɞɨɬɚɰɢɣ ɧɚ ɩɢɬɚɧɢɟ 
ɪɚɛɨɬɧɢɤɨɜ ɢ ɲɤɨɥɶɧɢɤɨɜ.  

ȼɫɥɟɞɫɬɜɢɟ ɱɟɝɨ, ɩɨɬɪɟɛɢɬɟɥɹɦ ɩɪɢɯɨɞɢɬɫɹ ɦɟɧɹɬɶ ɩɪɢɨɪɢɬɟɬɵ, ɢ 
ɭɯɨɞɢɬɶ ɜ ɡɚɜɟɞɟɧɢɹ ɫ ɛɨɥɟɟ ɜɵɫɨɤɢɦ ɰɟɧɨɜɵɦ ɫɟɝɦɟɧɬɨɦ - ɪɟɫɬɨɪɚɧɵ, ɤɚɮɟ ɢ 
ɛɚɪɵ ɢɥɢ ɜ ɫɟɝɦɟɧɬ ɨɛɳɟɞɨɫɬɭɩɧɵɯ ɡɚɤɭɫɨɱɧɵɯ, ɱɬɨ ɫɩɨɫɨɛɫɬɜɭɟɬ ɪɚɡɜɢɬɢɸ 
ɜɨɡɦɨɠɧɨɫɬɟɣ ɤɨɦɦɟɪɱɟɫɤɢɯ ɨɪɝɚɧɢɡɚɰɢɢ ɜ ɞɚɧɧɵɯ ɝɪɭɩɩɚɯ. 

Ɋɚɡɜɢɬɢɟ ɨɛɳɟɫɬɜɟɧɧɨɝɨ ɩɢɬɚɧɢɹ ɜ ɫɬɪɚɧɟ ɢ ɜ ɝɨɪɨɞɟ Ʉɪɚɫɧɨɹɪɫɤɟ, ɜ 
ɱɚɫɬɧɨɫɬɢ, ɧɚɯɨɞɢɬɫɹ ɧɚ ɧɨɜɨɦ ɭɪɨɜɧɟ. ɉɪɟɞɫɬɚɜɥɟɧɢɟ ɭɫɥɭɝ ɩɪɟɞɩɪɢɹɬɢɹɦɢ 
ɨɛɳɟɫɬɜɟɧɧɨɝɨ ɩɢɬɚɧɢɹ ɮɨɪɦɢɪɭɟɬɫɹ ɩɨɞ ɜɥɢɹɧɢɟɦ ɪɚɫɲɢɪɟɧɧɨɝɨ ɫɩɪɨɫɚ 
ɩɨɬɪɟɛɢɬɟɥɟɣ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɧɨɜɵɯ ɬɟɯɧɨɥɨɝɢɣ ɢ ɩɨɞ ɜɥɢɹɧɢɟɦ ɦɢɪɨɜɵɯ 
ɬɟɧɞɟɧɰɢɣ ɜ ɭɫɥɨɜɢɹɯ ɦɢɪɨɜɨɣ ɤɨɧɤɭɪɟɧɰɢɢ.  

ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɨɬɪɚɫɥɶ ɨɛɳɟɫɬɜɟɧɧɨɝɨ ɩɢɬɚɧɢɹ ɝɨɪɨɞɚ 
Ʉɪɚɫɧɨɹɪɫɤɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɪɟɞɩɪɢɹɬɢɣ ɫ 
ɪɚɡɥɢɱɧɵɦ ɭɪɨɜɧɟɦ ɨɛɫɥɭɠɢɜɚɧɢɹ, ɤɚɱɟɫɬɜɨɦ ɩɪɨɞɭɤɰɢɢ, ɪɚɡɧɨɨɛɪɚɡɢɟɦ 
ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɩɪɟɞɨɫɬɚɜɥɹɟɦɵɯ ɭɫɥɭɝ. ɋ ɤɚɠɞɵɦ ɝɨɞɨɦ 
ɤɨɥɢɱɟɫɬɜɨ ɨɛɴɟɤɬɨɜ ɨɛɳɟɫɬɜɟɧɧɨɝɨ ɩɢɬɚɧɢɹ ɫɬɚɧɨɜɢɬɫɹ ɜɫɟ ɛɨɥɶɲɟ, 
ɩɪɨɢɫɯɨɞɹɬ ɡɧɚɱɢɬɟɥɶɧɵɟ ɤɚɱɟɫɬɜɟɧɧɵɟ ɢɡɦɟɧɟɧɢɹ, ɜɧɟɞɪɹɸɬɫɹ ɧɨɜɵɟ 
ɬɟɯɧɨɥɨɝɢɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɩɪɟɞɨɫɬɚɜɥɹɟɦɨɝɨ ɫɟɪɜɢɫɚ.  

ɋɬɪɭɤɬɭɪɚ ɪɵɧɤɚ ɨɛɳɟɫɬɜɟɧɧɨɝɨ ɩɢɬɚɧɢɹ ɩɨ ɬɢɩɚɦ ɡɚɜɟɞɟɧɢɣ ɡɚ 2018 
ɝɨɞ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2. 
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Ɋɢɫɭɧɨɤ 2 – ɋɬɪɭɤɬɭɪɚ ɪɵɧɤɚ ɨɛɳɟɫɬɜɟɧɧɨɝɨ ɩɢɬɚɧɢɹ ɜ ɝ. Ʉɪɚɫɧɨɹɪɫɤɟ ɩɨ 

ɬɢɩɚɦ ɡɚɜɟɞɟɧɢɣ ɡɚ 2018 ɝɨɞ, % 
 

ɋɨɝɥɚɫɧɨ ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɫɬɪɭɤɬɭɪɟ, ɜɢɞɧɨ, ɱɬɨ ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ 
ɪɵɧɨɤ ɨɛɳɟɫɬɜɟɧɧɨɝɨ ɩɢɬɚɧɢɹ ɝ. Ʉɪɚɫɧɨɹɪɫɤɚ ɭɫɥɨɜɧɨ ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ 
ɬɪɢ ɨɫɧɨɜɧɵɟ ɝɪɭɩɩɵ, ɤɨɬɨɪɵɟ ɨɬɥɢɱɚɸɬɫɹ ɤɚɤ ɩɨ ɤɨɥɢɱɟɫɬɜɭ ɭɱɚɫɬɧɢɤɨɜ, 
ɬɚɤ ɢ ɩɨ ɨɛɴɟɦɚɦ ɩɪɨɢɡɜɨɞɫɬɜɚ: ɨɪɝɚɧɢɡɚɰɢɢ ɛɵɫɬɪɨɝɨ ɩɢɬɚɧɢɹ, ɡɚɜɟɞɟɧɢɹ 
ɫɪɟɞɧɟɝɨ ɰɟɧɨɜɨɝɨ ɫɟɝɦɟɧɬɚ ɢ ɜɵɫɨɤɚɹ ɤɭɯɧɹ. 

ȼ ɪɚɡɥɢɱɧɵɯ ɫɟɝɦɟɧɬɚɯ ɪɵɧɨɤ ɨɛɳɟɫɬɜɟɧɧɨɝɨ ɩɢɬɚɧɢɹ ɜɟɞɟɬ ɫɟɛɹ ɩɨ-
ɪɚɡɧɨɦɭ. Ɉɫɨɛɟɧɧɨ ɛɵɫɬɪɵɦɢ ɬɟɦɩɚɦɢ ɪɚɡɜɢɜɚɟɬɫɹ ɡɚɜɟɞɟɧɢɹ ɬɢɩɚ fast-food, 
ɨɧɢ ɩɨɥɶɡɭɸɬɫɹ ɩɨɩɭɥɹɪɧɨɫɬɶɸ ɢɡ-ɡɚ ɞɨɫɬɭɩɧɨɫɬɢ ɢ ɛɵɫɬɪɨɬɵ 
ɨɛɫɥɭɠɢɜɚɧɢɹ. Ⱦɚɧɧɵɣ ɫɟɝɦɟɧɬ ɞɟɦɨɧɫɬɪɢɪɭɟɬ ɞɨɜɨɥɶɧɨ ɜɵɫɨɤɭɸ ɞɢɧɚɦɢɤɭ 
ɪɚɡɜɢɬɢɹ, ɡɚ ɩɨɫɥɟɞɧɢɟ ɬɪɢ ɝɨɞɚ ɤɨɥɢɱɟɫɬɜɨ ɡɚɜɟɞɟɧɢɣ ɜ ɝ. Ʉɪɚɫɧɨɹɪɫɤɟ, 
ɪɚɛɨɬɚɸɳɢɯ ɜ ɪɚɦɤɚɯ ɞɚɧɧɨɝɨ ɮɨɪɦɚɬɚ ɭɜɟɥɢɱɢɥɨɫɶ ɧɚ 24%. Ɍɚɤɠɟ 
ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɤɨɥɢɱɟɫɬɜɨ ɫɬɨɥɨɜɵɯ. ȼɫɟ ɱɚɳɟ ɜ ɝɨɪɨɞɟ ɨɬɤɪɵɜɚɸɬɫɹ ɧɨɜɵɟ 
ɡɚɜɟɞɟɧɢɹ ɞɚɧɧɨɝɨ ɮɨɪɦɚɬɚ ɫ ɥɢɧɢɟɣ ɪɚɡɞɚɱɢ ɢ ɞɨɫɬɚɬɨɱɧɨ ɲɢɪɨɤɢɦ 
ɚɫɫɨɪɬɢɦɟɧɬɨɦ ɛɥɸɞ, ɱɬɨ ɩɪɢɜɥɟɤɚɟɬ ɩɨɬɪɟɛɢɬɟɥɹ ɟɳɟ ɢ ɧɟ ɜɵɫɨɤɨɣ 
ɫɬɨɢɦɨɫɬɶɸ ɛɥɸɞ, ɬɚɤ ɤɚɤ ɫɪɟɞɧɢɣ ɱɟɤ ɬɚɤɢɯ ɡɚɜɟɞɟɧɢɣ ɫɨɫɬɚɜɥɹɟɬ ɩɨɪɹɞɤɚ 
ɨɬ 150 ɞɨ 250 ɪɭɛɥɟɣ.  

ɉɪɟɞɩɪɢɹɬɢɹ ɩɢɬɚɧɢɹ, ɤɨɬɨɪɵɟ ɧɚɢɛɨɥɟɟ ɜɨɫɬɪɟɛɨɜɚɧɵ ɜ ɩɨɫɥɟɞɧɟɟ 
ɜɪɟɦɹ – ɷɬɨ ɤɚɮɟ ɢ ɪɟɫɬɨɪɚɧɵ, ɫ ɨɪɝɚɧɢɡɚɰɢɟɣ ɫɟɦɟɣɧɨɝɨ ɨɬɞɵɯɚ, ɧɭ ɚ ɬɚɤɠɟ 
ɫɬɨɥɨɜɵɟ, ɡɚɤɭɫɨɱɧɵɟ, ɤɚɮɟ ɛɵɫɬɪɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɨɛɥɟɦɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɡɞɚɧɢɟ ɨɛɳɟɫɬɜɟɧɧɨɝɨ ɩɢɬɚɧɢɟ 
ɜ ɩ. ɒɚɥɢɧɫɤɨɟ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹɧɟ ɜɵɡɵɜɚɟɬ ɫɨɦɧɟɧɢɹ ɢ ɹɜɥɹɟɬɫɹ 
ɚɤɬɭɚɥɶɧɨɣ ɜ ɪɵɧɨɱɧɵɯ ɭɫɥɨɜɢɹɯ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ. 
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1 Ⱥɪɯɢɬɟɤɬɭɪɧɨ-ɫɬɪɨɢɬɟɥɶɧɵɣ ɪɚɡɞɟɥ 
 

1.1 Ɉɩɢɫɚɧɢɟ ɢ ɨɛɨɫɧɨɜɚɧɢɟ ɜɧɟɲɧɟɝɨ ɢ ɜɧɭɬɪɟɧɧɟɝɨ ɜɢɞɚ ɨɛɴɟɤɬɚ 
ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɟɝɨ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ, ɩɥɚɧɢɪɨɜɨɱɧɨɣ ɢ 
ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ 

 
ɉɪɨɟɤɬɨɦ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɤɚɮɟ, ɤɨɬɨɪɨɟ 

ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɩɨ ɚɞɪɟɫɭ: Ʉɪɚɫɧɨɹɪɫɤɢɣ ɤɪɚɣ, Ɇɚɧɫɤɢɣ ɪɚɣɨɧ, ɫ. ɒɚɥɢɧɫɤɨɟ, 
ɭɥ. Ɂɚɪɟɱɧɚɹ 11. 

ɉɨ ɮɭɧɤɰɢɨɧɚɥɶɧɨɦɭ ɧɚɡɧɚɱɟɧɢɸ ɩɪɨɟɤɬɢɪɭɟɦɨɟ ɡɞɚɧɢɟ ɨɬɧɨɫɢɬɫɹ ɤ 
ɨɛɳɟɫɬɜɟɧɧɨɦɭ. Ɉɫɧɨɜɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɶɸ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɨɛɴɟɤɬɚ ɹɜɥɹɟɬɫɹ 
ɨɤɚɡɚɧɢɟ ɭɫɥɭɝ ɨɛɳɟɫɬɜɟɧɧɨɝɨ ɩɢɬɚɧɢɹ. Ʉɨɥɢɱɟɫɬɜɨ ɩɨɫɚɞɨɱɧɵɯ ɦɟɫɬ - 42. 

Ʉɚɮɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɞɜɭɯɷɬɚɠɧɨɟ ɡɞɚɧɢɟ ɢɡ ɨɲɬɭɤɚɬɭɪɟɧɧɵɯ 
ɭɬɟɩɥɟɧɧɵɯ CLT-ɩɚɧɟɥɟɣ, ɫ ɪɚɡɦɟɪɚɦɢ ɜ ɨɫɹɯ 12,0 ɧɚ 12,0 ɦ. ȼɵɫɨɬɚ ɡɞɚɧɢɹ 
8,54 ɦɟɬɪɨɜ. 

Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɫɜɹɡɶ ɦɟɠɞɭ ɷɬɚɠɚɦɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɜɧɭɬɪɟɧɧɢɦ 
ɞɟɪɟɜɹɧɧɵɦ ɥɟɫɬɧɢɰɚɦ.  

ɉɪɨɟɤɬɢɪɭɟɦɨɟ ɡɞɚɧɢɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɰɟɥɶɧɵɣ ɚɪɯɢɬɟɤɬɭɪɧɵɣ 
ɚɧɫɚɛɥɶ, ɜ ɤɨɬɨɪɵɣ ɜɤɥɸɱɟɧɵ: ɡɞɚɧɢɟ, ɷɥɟɦɟɧɬɵ ɛɥɚɝɨɭɫɬɪɨɣɫɬɜɚ, 
ɨɡɟɥɟɧɟɧɢɹ, ɦɚɥɵɟ ɚɪɯɢɬɟɤɬɭɪɧɵɟ ɮɨɪɦɵ, ɫɥɨɠɢɜɲɚɹɫɹ ɡɚɫɬɪɨɣɤɚ ɜɨɤɪɭɝ 
ɡɞɚɧɢɹ. 

Ⱥɪɯɢɬɟɤɬɭɪɧɵɟ ɢ ɩɥɚɧɢɪɨɜɨɱɧɵɟ ɪɟɲɟɧɢɹ ɨɛɟɫɩɟɱɢɜɚɸɬ ɛɟɡɨɩɚɫɧɭɸ ɢ 
ɭɞɨɛɧɭɸ ɷɤɫɩɥɭɚɬɚɰɢɸ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɤɚɮɟ, ɨɩɬɢɦɚɥɶɧɭɸ ɢɧɫɨɥɹɰɢɸ ɢ 
ɟɫɬɟɫɬɜɟɧɧɨɟ ɨɫɜɟɳɟɧɢɟ ɠɢɥɵɯ ɩɨɦɟɳɟɧɢɣ ɢ ɩɪɢɥɟɝɚɸɳɟɣ ɬɟɪɪɢɬɨɪɢɢ. 

Ɉɛɟɫɩɟɱɟɧ ɞɨɫɬɭɩ ɦɚɥɨɦɨɛɢɥɶɧɵɯ ɝɪɭɩɩ ɧɚɫɟɥɟɧɢɹ ɜ ɢɧɜɚɥɢɞɧɵɯ 
ɤɨɥɹɫɤɚɯ ɩɪɢ ɩɨɦɨɳɢ ɫɢɫɬɟɦɵ ɩɚɧɞɭɫɨɜ. 

ȼ ɚɪɯɢɬɟɤɬɭɪɧɨɦ ɪɟɲɟɧɢɢ ɮɚɫɚɞɨɜ ɩɪɨɟɤɬɨɦ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ 
ɰɜɟɬɨɜɨɟ ɜɵɞɟɥɟɧɢɟ ɱɚɫɬɟɣ ɮɚɫɚɞɨɜ, ɜɵɫɬɭɩɚɸɳɢɟ ɢ ɡɚɩɚɞɚɸɳɢɟ ɩɥɨɫɤɨɫɬɢ 
ɡɞɚɧɢɹ, ɜɵɪɚɡɢɬɟɥɶɧɨɟ ɜɵɞɟɥɟɧɢɟ ɝɥɚɜɧɨɝɨ ɜɯɨɞɚ ɜ ɡɞɚɧɢɟ. 

 
1.2Ɉɛɨɫɧɨɜɚɧɢɟ ɩɪɢɧɹɬɵɯ ɨɛɴɟɦɧɨ-ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ ɢ 

ɚɪɯɢɬɟɤɬɭɪɧɨ-ɯɭɞɨɠɟɫɬɜɟɧɧɵɯ ɪɟɲɟɧɢɣ, ɜ ɬɨɦ ɱɢɫɥɟ ɜ ɱɚɫɬɢ 
ɫɨɛɥɸɞɟɧɢɹ ɩɪɟɞɟɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɪɚɡɪɟɲɟɧɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɨɛɴɟɤɬɚ ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

 
ɉɪɢɧɹɬɵɟ ɚɪɯɢɬɟɤɬɭɪɧɨ-ɩɥɚɧɢɪɨɜɨɱɧɵɟ ɪɟɲɟɧɢɹ ɡɞɚɧɢɹ ɨɛɭɫɥɨɜɥɟɧɵ:  
1) ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɪɚɫɩɨɥɨɠɟɧɢɹ ɧɚ ɝɟɧɟɪɚɥɶɧɨɦ ɩɥɚɧɟ;  
2)ɮɭɧɤɰɢɨɧɚɥɶɧɵɦ ɧɚɡɧɚɱɟɧɢɟɦ;  
3) ɬɪɟɛɨɜɚɧɢɹɦɢ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɝɥɚɦɟɧɬɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ 

ɭɫɬɚɧɚɜɥɢɜɚɸɳɢɦɢ ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ;  

4)ɤɥɢɦɚɬɢɱɟɫɤɢɦɢ ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɪɚɣɨɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ;  
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5) ɧɨɦɟɧɤɥɚɬɭɪɨɣ ɢɧɞɭɫɬɪɢɚɥɶɧɵɯ ɫɟɪɬɢɮɢɰɢɪɨɜɚɧɧɵɯ ɫɬɪɨɢɬɟɥɶɧɵɯ 
ɢɡɞɟɥɢɣ ɢ ɦɚɬɟɪɢɚɥɨɜ, ɭɬɜɟɪɠɞɟɧɧɨɣ ɡɚɤɚɡɱɢɤɨɦ. 

Ɉɫɧɨɜɧɨɟ ɚɪɯɢɬɟɤɬɭɪɧɨ-ɩɥɚɧɢɪɨɜɨɱɧɨɟ ɪɟɲɟɧɢɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ 
ɩɪɨɫɬɨɣ ɨɛɴɟɦ, ɩɨɱɬɢ ɤɭɛɢɱɟɫɤɨɣ ɮɨɪɦɵ, ɫ ɜɪɟɡɚɧɧɵɦɢ ɜ ɧɟɝɨ 
ɦɟɬɚɥɥɨɩɥɚɫɬɢɤɨɜɵɦɢ ɨɤɧɚɦɢ. 

ɇɚ ɩɟɪɜɨɦ ɷɬɚɠɟ ɪɚɫɩɨɥɨɠɟɧ ɨɫɧɨɜɧɨɣ ɜɯɨɞ ɜ ɡɞɚɧɢɟ, ɱɟɪɟɡ ɬɚɦɛɭɪ, 
ɤɨɬɨɪɵɣ ɧɚɩɪɹɦɭɸ ɜɟɞɟɬ ɜ ɨɫɧɨɜɧɨɣ ɛɚɧɤɟɬɧɵɣ ɡɚɥ. Ʉ ɛɚɧɤɟɬɧɨɦɭ ɡɚɥɭ 
ɩɪɢɦɵɤɚɸɬ 2 ɫɚɧ.ɭɡɥɚ ɢ ɩɨɦɟɳɟɧɢɟ ɤɭɯɧɢ, ɚ ɬɚɤɠɟ VIP-ɡɚɥ, ɨɬɞɟɥɟɧɧɵɣ 
ɜɧɭɬɪɟɧɧɟɣ ɫɬɟɧɨɣ. ɋ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ ɡɞɚɧɢɹ, ɩɨ ɮɚɫɚɞɭ ɜ ɨɫɹɯ 2-1, 
ɪɚɫɩɨɥɨɠɟɧ ɧɚɪɭɠɧɵɣ ɜɯɨɞ ɞɥɹ ɨɬɞɟɥɶɧɨɝɨ ɞɨɫɬɭɩɚ ɤ ɫɤɥɚɞɫɤɢɦ ɢ 
ɬɟɯɧɢɱɟɫɤɢɦ ɩɨɦɟɳɟɧɢɹɦ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦ ɪɚɛɨɬɭ ɤɚɮɟ. 

ɇɚ ɜɬɨɪɨɦ ɷɬɚɠɟ ɪɚɫɩɨɥɨɠɟɧɨ ɝɨɫɬɢɧɢɱɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ, ɚ ɬɚɤɠɟ 
ɯɨɡɹɣɫɤɢɟ ɤɨɦɧɚɬɵ, ɱɬɨ ɨɛɭɫɥɨɜɥɟɧɨ ɭɞɚɥɟɧɧɨɫɬɶɸ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɤɚɮɟ, ɢ 
ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɨ ɞɥɹ ɟɝɨ ɛɟɫɩɟɪɟɛɨɣɧɨɣ ɪɚɛɨɬɵ. 

 
1.3 Ɉɩɢɫɚɧɢɟ ɢ ɨɛɨɫɧɨɜɚɧɢɟ ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ 

ɩɪɢɟɦɨɜ ɩɪɢ ɨɮɨɪɦɥɟɧɢɢ ɮɚɫɚɞɨɜ ɢ ɢɧɬɟɪɶɟɪɨɜ 
 
ɇɚɪɭɠɧɚɹ ɨɬɞɟɥɤɚ ɡɞɚɧɢɹ ɜɵɩɨɥɧɟɧɚ ɰɟɦɟɧɬɧɨ-ɩɟɫɱɚɧɵɦ ɪɚɫɬɜɨɪɨɦ, ɫ 

ɩɨɫɥɟɞɭɸɳɢɦ ɨɤɪɚɲɢɜɚɧɢɟɦ ɜ ɡɟɥɟɧɨ-ɛɟɠɟɜɵɣ ɰɜɟɬ (RAL1000), ɱɬɨ 
ɝɚɪɦɨɧɢɱɧɨ ɜɩɢɫɵɜɚɟɬɫɹ ɜ ɨɛɳɭɸ ɩɚɥɢɬɪɭ ɝɨɪɨɞɫɤɨɣ ɡɚɫɬɪɨɣɤɢ. Ɉɛɥɢɰɨɜɤɚ 
ɰɨɤɨɥɹ ɜɵɩɨɥɧɟɧɚ ɞɟɤɨɪɚɬɢɜɧɵɦ ɤɚɦɧɟɦ ɤɨɪɚɥɥɨɜɨ-ɤɪɚɫɧɵɦ ɰɜɟɬɨɦ (RAL 
3016), ɤɚɤ ɢ ɨɤɪɚɲɢɜɚɧɢɟ ɮɪɨɧɬɨɧɨɜ ɡɞɚɧɢɹ, ɱɬɨ ɫɨɡɞɚɟɬ ɤɨɧɫɬɪɚɫɬ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ ɡɞɚɧɢɸ ɚɪɯɢɬɟɤɬɭɪɧɭɸ ɭɧɢɤɚɥɶɧɨɫɬɶ. 

Ⱦɥɹ ɡɚɩɨɥɧɟɧɢɹ ɨɤɨɧɧɵɯ ɩɪɨɟɦɨɜ ɩɪɢɧɹɬɵ ɩɟɪɟɩɥɟɬɵ – ɩɪɨɮɢɥɶ 
ɉȼɏ. (ɩɪɢɥɨɠɟɧɢɟ Ⱥ). 

 
1.4 Ɉɩɢɫɚɧɢɟ ɪɟɲɟɧɢɣ ɩɨ ɨɬɞɟɥɤɟ ɩɨɦɟɳɟɧɢɣ ɨɫɧɨɜɧɨɝɨ, 

ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ, ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɧɚɡɧɚɱɟɧɢɹ 
 
ȼɫɟ ɩɨɜɟɪɯɧɨɫɬɢ ɫɬɟɧ ɢ ɩɨɬɨɥɤɨɜ ɩɟɪɟɞ ɨɬɞɟɥɤɨɣ ɨɝɪɭɧɬɨɜɚɬɶ 

ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɝɪɭɧɬɨɜɤɨɣ ɡɚ 2 ɪɚɡɚ. 
ɇɚɪɭɠɧɵɟ ɜɯɨɞɧɵɟ ɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɞɜɟɪɢ ɨɛɨɪɭɞɨɜɚɬɶ 

ɭɫɬɪɨɣɫɬɜɚɦɢ ɞɥɹ ɫɚɦɨɡɚɤɪɵɜɚɧɢɹ ɢ ɭɩɥɨɬɧɢɬɟɥɹɦɢ ɜ ɩɪɢɬɜɨɪɚɯ. 
ɇɚ ɨɫɬɟɤɥɟɧɧɵɯ ɞɜɟɪɹɯ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɡɚɳɢɬɧɵɟ ɪɟɲɟɬɤɢ ɞɨ 

ɜɵɫɨɬɵ ɧɟ ɦɟɧɟɟ 1,2 ɦ. 
Ɉɤɧɚ ɢ ɜɢɬɪɚɠɢ - ɢɡ ɉȼɏ ɢ ɚɥɸɦɢɧɢɟɜɨɝɨ ɩɪɨɮɢɥɹ ɫ ɞɜɭɯɤɚɦɟɪɧɵɦ 

ɫɬɟɤɥɨɩɚɤɟɬɨɦ.  
ȼɫɟ ɨɬɞɟɥɨɱɧɵɟ ɦɚɬɟɪɢɚɥɵ ɢ ɩɨɤɪɵɬɢɹ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɵ ɫ ɭɱɟɬɨɦ 

ɬɪɟɛɨɜɚɧɢɣ ɫɚɧɢɬɚɪɧɵɯ ɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɧɨɪɦ. Ɉɬɞɟɥɨɱɧɵɟ ɦɚɬɟɪɢɚɥɵ, 
ɩɪɢɦɟɧɹɟɦɵɟ ɧɚ ɞɚɧɧɨɦ ɨɛɴɟɤɬɟ, ɩɪɟɞɨɫɬɚɜɥɹɸɬɫɹ ɩɨɞɪɹɞɱɢɤɨɦ ɢ ɞɨɥɠɧɵ 
ɢɦɟɬɶ ɫɟɪɬɢɮɢɤɚɬɵ ɫɨɨɬɜɟɬɫɬɜɢɹ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ 
ɨɛɪɚɡɰɚ. 
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ȼɨ ɜɫɟɯ ɩɨɦɟɳɟɧɢɹɯ ɩɪɟɞɭɫɦɨɬɪɟɧ ɧɚɬɹɠɧɨɣ ɩɨɬɨɥɨɤ ɫɢɫɬɟɦɵ 
KNAUF. ɇɚ ɩɟɪɜɨɦ ɷɬɚɠɟ, ɜ ɨɫɧɨɜɧɵɯ ɩɨɦɟɳɟɧɢɹɯ ɞɥɹ ɩɪɢɟɦɚ ɩɢɳɢ, 
ɜɵɩɨɥɧɟɧɚ ɞɟɤɨɪɚɬɢɜɧɚɹ ɲɬɭɤɚɬɭɪɤɚ, ɨɤɪɚɲɟɧɧɚɹ ɜɨɞɨɷɦɭɥɶɫɢɨɧɧɵɦ 
ɫɨɫɬɚɜɨɦ, ɜ ɩɨɞɫɨɛɧɵɯ ɩɨɦɟɳɟɧɢɹɯ ɢ ɬɚɦɛɭɪɟ ɜɵɩɨɥɧɟɧɚ ɩɪɨɫɬɚɹ 
ɲɬɭɤɚɬɭɪɤɚ/ɡɚɬɢɪɤɚ, ɨɤɪɚɲɟɧɧɚɹ ɜɨɞɨɷɦɭɥɶɫɢɨɧɧɵɦ ɫɨɫɬɚɜɨɦ, ɜ 
ɩɨɦɟɳɟɧɢɹɯ ɤɭɯɧɢ ɢ ɫɚɧ.ɭɡɥɚɯ ɜɵɩɨɥɧɟɧɚ ɤɟɪɚɦɢɱɟɫɤɚɹ ɩɥɢɬɤɚ ɧɚ ɜɫɸ 
ɜɵɫɨɬɭ ɩɨɦɟɳɟɧɢɣ. 

ɇɚ ɜɬɨɪɨɦ ɷɬɚɠɟ, ɜ ɩɨɦɟɳɟɧɢɹɯ ɯɨɥɥɚ ɢ ɨɛɳɟɣ ɤɨɦɧɚɬɵ, ɜɵɩɨɥɧɟɧɚ 
ɞɟɤɨɪɚɬɢɜɧɚɹ ɲɬɭɤɚɬɭɪɤɚ, ɨɤɪɚɲɟɧɧɚɹ ɜɨɞɨɷɦɭɥɶɫɢɨɧɧɵɦ ɫɨɫɬɚɜɨɦ, ɜ 
ɩɨɦɟɳɟɧɢɹɯ ɫɩɚɥɟɧ ɢ ɞɟɬɫɤɢɯ ɤɨɦɧɚɬɚɯ – ɨɛɨɣɧɚɹ ɩɨɤɥɟɣɤɚ, ɜ ɩɨɦɟɳɟɧɢɹɯ 
ɫɚɭɧɵ ɢ ɫɚɧ.ɭɡɥɚ ɜɵɩɨɥɧɟɧɚ ɤɟɪɚɦɢɱɟɫɤɚɹ ɩɥɢɬɤɚ ɧɚ ɜɫɸ ɜɵɫɨɬɭ ɩɨɦɟɳɟɧɢɣ. 

ȼɟɞɨɦɨɫɬɶ ɨɬɞɟɥɤɢ ɩɨɦɟɳɟɧɢɹ ɜ ɩɪɢɥɨɠɟɧɢɢ ȼ. 
 
1.5Ɉɩɢɫɚɧɢɟ ɚɪɯɢɬɟɤɬɭɪɧɵɯ ɪɟɲɟɧɢɣ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ 

ɟɫɬɟɫɬɜɟɧɧɨɟ ɨɫɜɟɳɟɧɢɟ ɩɨɦɟɳɟɧɢɣ ɫ ɩɨɫɬɨɹɧɧɵɦ ɩɪɟɛɵɜɚɧɢɟɦ ɥɸɞɟɣ 
 
ȼɫɟ ɩɨɦɟɳɟɧɢɹ ɫ ɩɨɫɬɨɹɧɧɵɦ ɩɪɟɛɵɜɚɧɢɟɦ ɥɸɞɟɣ, ɜ ɱɚɫɬɧɨɫɬɢ, 

ɛɚɧɤɟɬɧɵɟ ɡɚɥɵ, ɤɭɯɧɹ, ɯɨɥɥ, ɫɩɚɥɶɧɵɟ ɤɨɦɧɚɬɵ ɢ ɝɨɫɬɢɧɧɵɟ, 
ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɵ ɫ ɟɫɬɟɫɬɜɟɧɧɵɦ ɨɫɜɟɳɟɧɢɟɦ ɫɨɝɥɚɫɧɨ ɬɪɟɛɨɜɚɧɢɹɦ ɋɚɧɉɢɇ 
2.2.1/2.1.1.1278-03, ɋɚɧɉɢɇ 2.4.2.2821-10, ɚ ɬɚɤɠɟ ɋɉ 52.13330.2016 
«ȿɫɬɟɫɬɜɟɧɧɨɟ ɢ ɢɫɤɭɫɫɬɜɟɧɧɨɟ ɨɫɜɟɳɟɧɢɟ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ 
ɋɇɢɉ 23-05-95*», ɢ ɢɦɟɸɬ ɟɫɬɟɫɬɜɟɧɧɨɟ ɨɫɜɟɳɟɧɢɟ ɱɟɪɟɡ ɨɤɨɧɧɵɟ ɩɪɨɟɦɵ ɜ 
ɧɚɪɭɠɧɵɯ ɫɬɟɧɚɯ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɝɢɝɢɟɧɢɱɟɫɤɢɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ ɤ 
ɟɫɬɟɫɬɜɟɧɧɨɦɭ, ɢɫɤɭɫɫɬɜɟɧɧɨɦɭ, ɫɨɜɦɟɳɟɧɧɨɦɭ ɨɫɜɟɳɟɧɢɸ. 

 
1.6 Ɉɩɢɫɚɧɢɟ ɚɪɯɢɬɟɤɬɭɪɧɨ-ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ, 

ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɡɚɳɢɬɭ ɩɨɦɟɳɟɧɢɣ ɨɬ ɲɭɦɚ, ɜɢɛɪɚɰɢɢ ɢ ɞɪɭɝɨɝɨ 
ɜɨɡɞɟɣɫɬɜɢɹ 

 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɬɚɬɶɟɣ 24 Ɏɟɞɟɪɚɥɶɧɨɝɨ ɡɚɤɨɧɚ ɨɬ 30 ɞɟɤɚɛɪɹ 2009ɝ. 

N 384-Ɏ3 «Ɍɟɯɧɢɱɟɫɤɢɣ ɪɟɝɥɚɦɟɧɬ ɨ ɛɟɡɨɩɚɫɧɨɫɬɢ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ», 
ɪɚɡɦɟɳɟɧɢɟ ɡɞɚɧɢɹ  ɧɚ ɦɟɫɬɧɨɫɬɢ, ɩɪɨɟɤɬɧɵɟ ɡɧɚɱɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 
ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ, ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢɧɹɬɵɯ ɜ ɩɪɨɟɤɬɧɨɣ 
ɞɨɤɭɦɟɧɬɚɰɢɢ ɬɢɩɨɜ ɢɧɠɟɧɟɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɟ ɜ 
ɩɪɨɟɤɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɛɥɚɝɨɭɫɬɪɨɣɫɬɜɭ ɩɪɢɥɟɝɚɸɳɟɣ 
ɬɟɪɪɢɬɨɪɢɢ ɨɛɟɫɩɟɱɢɜɚɸɬ ɡɚɳɢɬɭ ɥɸɞɟɣ ɨɬ:  

1) ɜɨɡɞɭɲɧɨɝɨ ɲɭɦɚ, ɫɨɡɞɚɜɚɟɦɨɝɨ ɜɧɟɲɧɢɦɢ ɢɫɬɨɱɧɢɤɚɦɢ 
(ɫɧɚɪɭɠɢ ɡɞɚɧɢɹ); 

2) ɜɨɡɞɭɲɧɨɝɨ ɲɭɦɚ, ɫɨɡɞɚɜɚɟɦɨɝɨ ɜ ɞɪɭɝɢɯ ɩɨɦɟɳɟɧɢɹɯ ɡɞɚɧɢɹ 
ɢɥɢ ɫɨɨɪɭɠɟɧɢɹ; 

3) ɭɞɚɪɧɨɝɨɲɭɦɚ; 
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4) ɲɭɦɚ, ɫɨɡɞɚɜɚɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɟɦ. 
Ɂɚɳɢɬɚ ɨɬ ɲɭɦɚ ɜ ɩɨɦɟɳɟɧɢɹɯ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟɦ 

ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɫ ɬɪɟɛɭɟɦɨɣ ɡɜɭɤɨɢɡɨɥɹɰɢɟɣ: ɧɚɪɭɠɧɵɟ ɫɬɟɧɵ 
ɜɵɩɨɥɧɟɧɵ ɫɨ ɡɜɭɤɨɢɡɨɥɹɰɢɟɣ ɢɡ ɧɟɫɝɨɪɚɟɦɵɯ ɩɟɧɨɩɨɥɢɫɬɢɪɨɥɶɧɵɯ ɩɥɢɬ; 
ɩɟɪɟɝɨɪɨɞɤɢ — ɩɨɷɥɟɦɟɧɬɧɨɣ ɫɛɨɪɤɢ ɢɡ ȽȼɅ ɧɚ ɞɟɪɟɜɹɧɧɨɦ ɤɚɪɤɚɫɟ, ɫ 
ɡɚɩɨɥɧɟɧɢɟɦ ɦɢɧɟɪɚɥɨɜɚɬɧɵɦɢ ɩɥɢɬɚɦɢ ɧɚ ɨɫɧɨɜɟ ɛɚɡɚɥɶɬɨɜɨɝɨ ɜɨɥɨɤɧɚ 
(ȽɈɋɌ 9573-73), ɤɨɬɨɪɵɟ ɨɛɟɫɩɟɱɢɜɚɸɬ ɨɩɬɢɦɚɥɶɧɵɣ ɭɪɨɟɧɶ ɢɡɨɥɹɰɢɢ 
ɜɨɡɞɭɲɧɨɝɨ ɲɭɦɚ ɢ  ɫɥɭɠɚɬ ɷɮɮɟɤɬɢɜɧɵɦ ɛɚɪɶɟɪɨɦ ɨɬ ɜɨɡɦɨɠɧɵɯ ɲɭɦɨɜɵɯ 
ɢ ɜɢɛɪɚɰɢɨɧɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ. 

ȼ ɡɞɚɧɢɹɯ ɫ ɩɨɫɬɨɹɧɧɵɦ ɩɪɟɛɵɜɚɧɢɟɦ ɥɸɞɟɣ ɩɪɨɟɤɬɨɦ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟ ɨɤɨɧ ɫ ɞɜɭɯɤɚɦɟɪɧɵɦɢ ɫɬɟɤɥɨɩɚɤɟɬɚɦɢ ɞɥɹ 
ɡɚɳɢɬɵ ɨɬ ɜɧɟɲɧɟɝɨ ɲɭɦɨɜɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ. 

 
1.7Ɉɩɢɫɚɧɢɟ ɪɟɲɟɧɢɣ ɩɨ ɫɜɟɬɨɨɝɪɚɠɞɟɧɢɸ ɨɛɴɟɤɬɚ, 

ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɛɟɡɨɩɚɫɧɨɫɬɶ ɩɨɥɟɬɚ ɜɨɡɞɭɲɧɵɯ ɫɭɞɨɜ 
 
ȼ ɪɚɦɤɚɯ ɩɪɨɟɤɬɚ ɧɟ ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ. 
 
1.8 Ɉɩɢɫɚɧɢɟ ɪɟɲɟɧɢɣ ɩɨ ɞɟɤɨɪɚɬɢɜɧɨ-ɯɭɞɨɠɟɫɬɜɟɧɧɨɣ ɢ ɰɜɟɬɨɜɨɣ 

ɨɬɞɟɥɤɟ ɢɧɬɟɪɶɟɪɨɜ - ɞɥɹ ɨɛɴɟɤɬɨɜ ɧɟɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ 
 
ȼ ɪɚɦɤɚɯ ɩɪɨɟɤɬɚ ɧɟ ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ. 
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2 Ɋɚɫɱɟɬɧɨ-ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɪɚɡɞɟɥ 
 
2.1 ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɨɛɴɟɤɬɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 
ɉɪɨɟɤɬɢɪɭɟɦɵɣ ɞɜɭɯɷɬɚɠɧɨɟɡɞɚɧɢɟ ɨɛɳɟɫɬɜɟɧɧɨɝɨ ɩɢɬɚɧɢɹ ɢɡ CLT-

ɩɚɧɟɥɟɣ ɪɚɫɩɨɥɨɠɟɧ ɩɨ ɚɞɪɟɫɭ Ʉɪɚɫɧɨɹɪɫɤɢɣ ɤɪɚɣ, Ɇɚɧɫɤɢɣ ɪɚɣɨɧ, 
ɫ.ɒɚɥɢɧɫɤɨɟ, ɭɥ.Ɂɚɪɟɱɧɚɹ 11. 

Ⱦɚɧɧɨɟ ɡɞɚɧɢɟ ɨɤɪɭɠɟɧɨ ɩɨɫɬɪɨɣɤɚɦɢ ɠɢɥɵɯ ɞɨɦɨɜ. Ɍɟɪɪɢɬɨɪɢɹ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɧɚɯɨɞɢɬɫɹ ɜɛɥɢɡɢ ɦɚɥɨɷɬɚɠɧɵɯ ɡɞɚɧɢɣ. ɉɥɨɳɚɞɤɚ ɞɥɹ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢɦɟɟɬ ɪɨɜɧɵɣ ɪɟɥɶɟɮ ɦɟɫɬɧɨɫɬɢ. ɂɦɟɸɬɫɹ ɡɟɥɟɧɵɟ 
ɧɚɫɚɠɞɟɧɢɹ. ɋɢɬɭɚɰɢɨɧɧɵɣ ɩɥɚɧ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.1. 

 

 
Ɋɢɫɭɧɨɤ 2.1 – ɋɢɬɭɚɰɢɨɧɧɵɣ ɩɥɚɧ 

 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɜɧɟɲɧɢɯ ɜɨɡɞɟɣɫɬɜɢɣ ɫɨɝɥɚɫɧɨ ɋɉ 131.13330.2012.  
ɋɧɟɝɨɜɨɣ ɪɚɣɨɧ – III, ɤɚɪɬɚ 1, ɩɪɢɥɨɠɟɧɢɟɀ, ɋɉ 20.13330.2016. 
ȼɟɫ ɫɧɟɝɨɜɨɝɨ ɩɨɤɪɨɜɚ (ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ) – 1,8 ɤɉɚ; ɬɚɛɥɢɰɚ 10.1,[4].  
ȼɟɬɪɨɜɨɣ ɪɚɣɨɧ – III, ɤɚɪɬɚ 3, ɩɪɢɥɨɠɟɧɢɟ ɀ, ɋɉ 20.13330.2016. 
ȼɟɬɪɨɜɨɟ ɞɚɜɥɟɧɢɟ – 0,38 ɤɉɚ, ɬɚɛɥɢɰɚ 11.1, ɋɉ 20.13330.2016. 
ɋɟɣɫɦɢɱɧɨɫɬɶ ɪɚɣɨɧɚ – 7 ɛɚɥɥɨɜ. 
Ɍɟɦɩɟɪɚɬɭɪɚ ɧɚɢɛɨɥɟɟ ɯɨɥɨɞɧɨɣ ɩɹɬɢɞɧɟɜɤɢ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,98 – 

ɦɢɧɭɫ 40, ɋɉ 131.13330.2012. 
ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ ɫɨ ɫɪɟɞɧɟɣ 

ɫɭɬɨɱɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɨɡɞɭɯɚ ≤ 8°ɋ: zɨɬ – 233 ɫɭɬɨɤ ɬɚɛɥɢɰɚ 3.1,  
ɋɉ 131.13330.2012. 

ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɨɬɨɩɢɬɟɥɶɧɨɝɨ 
ɩɟɪɢɨɞɚ ɫɨ ɫɪɟɞɧɟɣ ɫɭɬɨɱɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɨɡɞɭɯɚ ≤ 8°ɋ:tɨɬ = – 6,7 °ɋ 
ɬɚɛɥɢɰɚ 3.1, ɋɉ 131.13330.2012. 
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Ʉɥɢɦɚɬ ɪɚɣɨɧɚ ɪɚɡɦɟɳɟɧɢɹ ɨɛɴɟɤɬɚ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɤɚɤ ɪɟɡɤɨ 
ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ. ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɪɚɜɧɚ + 0,5°ɋ.  

ɇɚɢɛɨɥɟɟ ɯɨɥɨɞɧɵɣ ɦɟɫɹɰ – ɹɧɜɚɪɶ, ɫɪɟɞɧɟɦɟɫɹɱɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ 
ɜɨɡɞɭɯɚ ɪɚɜɧɚ -18,3°ɋ.  

ɑɢɫɥɨ ɞɧɟɣ ɜ ɝɨɞɭ ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ ɧɢɠɟ 0°ɋ ɤɨɥɟɛɥɟɬɫɹ ɨɬ 170 ɞɨ 220. 
ɋɚɦɵɣ ɠɚɪɤɢɣ ɦɟɫɹɰ – ɢɸɥɶ, ɫɪɟɞɧɹɹ ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ 

ɜɨɡɞɭɯɚ ɪɚɜɧɚ 24,3 °ɋ. 
 
2.2 Ɉɛɴɟɦɧɨ-ɩɥɚɧɢɪɨɜɨɱɧɨɟ ɪɟɲɟɧɢɟ 
 
ɉɪɨɟɤɬɨɦ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɡɞɚɧɢɟ ɨɛɳɟɫɬɜɟɧɧɨɝɨ 

ɩɢɬɚɧɢɹ ɢɡ CLT-ɩɚɧɟɥɟɣ, ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɩɨ ɚɞɪɟɫɭ Ʉɪɚɫɧɨɹɪɫɤɢɣ ɤɪɚɣ, 
Ɇɚɧɫɤɢɣ ɪɚɣɨɧ, ɫ.ɒɚɥɢɧɫɤɨɟ, ɭɥ.Ɂɚɪɟɱɧɚɹ 11. 

Ɂɞɚɧɢɟ ɞɜɭɯɷɬɚɠɧɨɟ ɫ ɯɨɥɨɞɧɵɦ ɱɟɪɞɚɤɨɦ. 
ȼ ɩɥɚɧɟ - ɡɞɚɧɢɟ ɫ ɨɫɧɨɜɧɵɦɢ ɪɚɡɦɟɪɚɦɢ ɜ ɨɫɹɯ 12,0 ɧɚ 12,0ɦ.  
ɉɟɪɟɤɪɵɬɢɟ 1-ɨɝɨ ɷɬɚɠɚ - CLT-ɩɚɧɟɥɢ, ɬɨɥɳɢɧɨɣ 198 ɦɦ. 
ɇɚɪɭɠɧɵɟ ɧɟɫɭɳɢɟ ɫɬɟɧɵ - CLT-ɩɚɧɟɥɢ, ɬɨɥɳɢɧɨɣ 200 ɦɦ ɫ 

ɭɬɟɩɥɟɧɢɟɦ ɢɡ ɩɟɧɨɩɨɥɢɫɬɢɪɨɥɚ, ɬɨɥɳɢɧɨɣ - 120 ɦɦ. 
ȼɧɭɬɪɟɧɧɢɟ ɧɟɫɭɳɢɟ ɫɬɟɧɵ - CLT-ɩɚɧɟɥɢ, ɬɨɥɳɢɧɨɣ 200 ɦɦ. 
ɉɟɪɟɝɨɪɨɞɤɢ - ȽɄɅȼ ɩɨ ɫɢɫɬɟɦɟ ɄɇȺɍɎ(KNAUF) ɋ111-120 ɦɦ ɫɨ 

ɡɜɭɤɨɢɡɨɥɹɰɢɟɣ «ȺɄɍɋɌɂɄ ȻȺɌɌɋ» ɬɨɥɳɢɧɨɣ – 100, 120 ɢ 150 ɦɦ. 
Ʉɪɨɜɥɹ - ɫɤɚɬɧɚɹ,ɩɪɨɮɧɚɫɬɢɥ ɇ75-750-0.8 ɩɨ ɪɚɡɪɹɠɟɧɧɨɣ ɨɛɪɟɲɟɬɤɟ ɫ 

ɲɚɝɨɦ 300 ɦɦ. 
ɉɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɨɪɝɚɧɢɡɨɜɚɧɧɵɣ ɜɨɞɨɫɬɨɤ - ɜɨɞɨɫɬɨɱɧɚɹ ɫɢɫɬɟɦɚ 

Ɉɐ ɤɪɭɝɥɨɝɨ ɫɟɱɟɧɢɹ ɈɈɈ "Ⱥɤɜɢɥɨɧ". 
     ȼɨɤɪɭɝ ɡɞɚɧɢɹ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɚɹɨɬɦɨɫɬɤɚ, 

ɲɢɪɢɧɨɣ 1000 ɦɦ, ɫ ɭɤɥɨɧɨɦ ɨɬ ɡɞɚɧɢɹ ɧɟ ɦɟɧɟɟ 3%, ɩɨ ɭɩɥɨɬɧɟɧɧɨɦɭ 
ɳɟɛɟɧɨɱɧɨɦɭ ɨɫɧɨɜɚɧɢɸ ɬɨɥɳɢɧɨɣ 100 ɦɦ. 

Ⱦɥɹ ɫɨɨɛɳɟɧɢɹ ɦɟɠɞɭ ɹɪɭɫɚɦɢ ɜ ɤɜɚɪɬɢɪɚɯ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɞɟɪɟɜɹɧɧɵɟ 
ɥɟɫɬɧɢɰɵ ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ ɢɡɝɨɬɨɜɥɟɧɢɹ. 

 
2.3 Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 
 
Ʉɥɚɫɫ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ Ɏ1.3. 
ɋɬɟɩɟɧɶ ɨɝɧɟɫɬɨɣɤɨɫɬɢ – III. 
Ʉɚɬɟɝɨɪɢɹ ɡɞɚɧɢɹ ɩɨ ɜɡɪɵɜɨɩɨɠɚɪɧɨɣ ɢ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ – Ⱦ. 
Ʉɥɚɫɫ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ - ɋɨ (ɋɇɢɉ 21-01-97* 

«ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ»). 
Ɂɚ ɨɬɧɨɫɢɬɟɥɶɧɭɸ ɨɬɦɟɬɤɭ 0,000 ɩɪɢɧɹɬ ɭɪɨɜɟɧɶ ɱɢɫɬɨɝɨ ɩɨɥɚ 1-ɝɨ 

ɷɬɚɠɚ. 
ȼɫɟ ɞɟɪɟɜɹɧɧɵɟ ɷɥɟɦɟɧɬɵ, ɫɨɩɪɢɤɚɫɚɸɳɢɟɫɹ ɫ ɤɨɧɫɬɪɭɤɰɢɹɦɢ ɢɡ 

ɦɟɬɚɥɥɚ ɢɡɨɥɢɪɨɜɚɬɶ ɞɜɭɦɹ ɫɥɨɹɦɢ ɢɡɨɫɩɚɧɚ. 
Ʌɟɫɬɧɢɰɵ - ɞɟɪɟɜɹɧɧɵɟ ɤɨɫɨɭɪɵ ɫ ɞɟɪɟɜɹɧɧɵɦɢ ɫɬɭɩɟɧɹɦɢ. 
Ʉɪɨɜɥɸ ɜɨɡɜɨɞɢɬɶ ɫɨɝɥɚɫɧɨ ɭɤɚɡɚɧɢɹɦ ɋɉ 17.13330.2017"Ʉɪɨɜɥɹ"; 
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ɋɉ 70.13330.2012"ɇɟɫɭɳɢɟ ɢ ɨɝɪɚɠɞɚɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ". 
Ⱦɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɦɚɭɷɪɥɚɬɚ ɢ ɫɬɪɨɩɢɥɶɧɵɯ ɮɟɪɦ, ɩɪɢɦɟɧɹɬɶ 

ɩɢɥɨɦɚɬɟɪɢɚɥɵ ɯɜɨɣɧɵɯ ɩɨɪɨɞ ɩɨ ȽɈɋɌ8486-86 ɫ ɪɚɡɦɟɪɚɦɢ ɩɨ 
 ȽɈɋɌ24454-80. Ⱦɪɟɜɟɫɢɧɚ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɧɢɠɟ 2 ɫɨɪɬɚ. 

Ɂɚɳɢɬɚ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɨɬ ɤɨɪɪɨɡɢɢ ɞɨɥɠɧɚ ɛɵɬɶ 
ɜɵɩɨɥɧɟɧɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɉ 28.13330.2017"Ɂɚɳɢɬɚ 
ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɨɬ ɤɨɪɪɨɡɢɢ".  

Ɂɚɳɢɬɚ ɨɬ ɤɨɪɪɨɡɢɢ ɫɬɚɥɶɧɵɯ ɡɚɤɥɚɞɧɵɯ ɢɡɞɟɥɢɣ ɢ ɫɨɟɞɢɧɢɬɟɥɶɧɵɯ 
ɷɥɟɦɟɧɬɨɜ, ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɩɭɬɟɦ ɧɚɧɟɫɟɧɢɹ 2 ɫɥɨɹɦɢ ɷɦɚɥɢ ɉɎ 115 ɩɨ 
ȽɈɋɌ 926-82 ɩɨ ɝɪɭɧɬɨɜɤɟ ȽɎ021 ɩɨ ȽɈɋɌ 25129-82, ɨɛɳɟɣ ɬɨɥɳɢɧɨɣ ɧɟ 
ɦɟɧɟɟ 55ɦɤɦ. 

ȼɫɟ ɞɟɪɟɜɹɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɪɚɛɨɬɚɧɵ 
ɨɝɧɟɛɢɨɡɚɳɢɬɧɵɦ ɫɨɫɬɚɜɨɦ "Ɏɨɫ-ɤɨɧ-ɤɨɫɬɪɨɦɚ-ɩɥɸɫ" (ɈɈɈ "Ɉɝɧɟɡɚɳɢɬɚ 
ɩɥɸɫ"), ɫɨɝɥɚɫɧɨ ɋɉ 28.13330.2017"Ɂɚɳɢɬɚ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɨɬ 
ɤɨɪɪɨɡɢɢ". 

ɉɪɨɟɤɬɧɚɹ ɞɨɤɭɦɟɧɬɚɰɢɹ ɪɚɡɪɚɛɨɬɚɧɚ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ ɜ ɥɟɬɧɟɟ 
ɜɪɟɦɹ ɝɨɞɚ. ȼ ɡɢɦɧɢɣ ɩɟɪɢɨɞ ɪɚɛɨɬɵ ɩɪɨɢɡɜɨɞɢɬɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɚɡɞɟɥɚɦɢ 
ɋɇɢɉ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɫɬɪɨɢɬɟɥɶɧɵɯ ɢ ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɜ ɡɢɦɧɟɟ ɜɪɟɦɹ. 

 
2.4 ɇɚɝɪɭɡɤɢ ɢ ɜɨɡɞɟɣɫɬɜɢɹ 
 
Ɋɚɣɨɧ ɩɨ ɜɨɡɞɟɣɫɬɜɢɸ ɤɥɢɦɚɬɚ ɧɚ ɬɟɯɧɢɱɟɫɤɢɟ ɢɡɞɟɥɢɹ ɢ ɦɚɬɟɪɢɚɥɵ 

ɨɬɧɨɫɢɬɫɹ ɤ ɝɪɭɩɩɟ I2 ɩɨ ȽɈɋɌ 16350-80. 
Ʉɥɢɦɚɬɢɱɟɫɤɢɣ ɪɚɣɨɧ ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Iȼ ɩɨ ɋɉ 131.13330.2012 

«ɋɬɪɨɢɬɟɥɶɧɚɹ ɤɥɢɦɚɬɨɥɨɝɢɹ» Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ  
ɋɇɢɉ 23-01-99*. 

ɋɨɝɥɚɫɧɨ ɬɚɛɥɢɰɟ 10.1 ɋɉ 20.13330.2016 «ɇɚɝɪɭɡɤɢ ɢ ɜɨɡɞɟɣɫɬɜɢɹ. 
Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 2.01.07-85*» ɡɧɚɱɟɧɢɟ ɜɟɫɚ ɫɧɟɝɨɜɨɝɨ 
ɩɨɤɪɨɜɚ ɧɚ 1 ɦ2 ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɡɟɦɥɢ ɫɨɫɬɚɜɥɹɟɬ 180 ɤɝɫ/ˏ2, III 
ɫɧɟɝɨɜɨɣ ɪɚɣɨɧ. 

ɋɨɝɥɚɫɧɨ ɬɚɛɥɢɰɟ 11.1 ɋɉ 20.13330.2016 «ɇɚɝɪɭɡɤɢ ɢ ɜɨɡɞɟɣɫɬɜɢɹ. 
Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 2.01.07-85*» ɇɨɪɦɚɬɢɜɧɨɟ ɜɟɬɪɨɜɨɟ 
ɞɚɜɥɟɧɢɟ – 0,38 ɤɉɚ (38 ɤɝɫ/ˏ2 ), III ɜɟɬɪɨɜɨɣ ɪɚɣɨɧ. Ɋɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ 
ɜɟɬɪɨɜɨɣ ɧɚɝɪɭɡɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɭɦɧɨɠɟɧɢɟɦ ɧɨɪɦɚɬɢɜɧɨɝɨ ɡɧɚɱɟɧɢɹ ɧɚ 
ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ – 1,4. 

ɋɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ ɡɚ ɬɪɢ ɧɚɢɛɨɥɟɟ ɯɨɥɨɞɧɵɯ ɦɟɫɹɰɚ – 3 ɦ/ɫ.  
Ɍɢɩ ɦɟɫɬɧɨɫɬɢ (ɩɨ ɩ. 11.1.6 ɋɉ 20.13330.2016) – Ȼ. 
ɍɪɨɜɟɧɶ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɡɞɚɧɢɹ Ʉɋ-2 ɩɨ ȽɈɋɌ 27751-2014. 
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2.5 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɬɪɨɩɢɥɶɧɨɣ ɮɟɪɦɵ Ɏ1 
 
ɋɨɫɬɚɜ ɤɪɨɜɥɢ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.2. 

 

Ɋɢɫɭɧɨɤ 2.2 – ɋɨɫɬɚɜ ɤɪɨɜɥɢ 

Ⱦɪɟɜɟɫɢɧɚ ɮɟɪɦɵ – ɫɨɫɧɚ I ɢ II ɫɨɪɬɚ ɩɨ ȽɈɋɌ 8486-86*. 
 

Ɍɚɛɥɢɰɚ 2.1 - Ɋɚɫɱɟɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɚɬɟɪɢɚɥɨɜ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɋɚɫɱɟɬɧɚɹ ɧɚɝɪɭɡɤɚ, Ɇɉɚ 

Ɋɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɪɚɫɬɹɠɟɧɢɸ ɜɞɨɥɶ 
ɜɨɥɨɤɨɧ Rɪ 

10 

Ɋɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɠɚɬɢɸ ɜɞɨɥɶ 
ɜɨɥɨɤɨɧ Rɫ 

14 

Ɋɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɤɚɥɵɜɚɧɢɸ ɜɞɨɥɶ 
ɜɨɥɨɤɨɧ Rɫɤ 

1,8 

Ɇɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ ɜɞɨɥɶ ɜɨɥɨɤɨɧ ȿ 10000 

Ɇɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ ɩɨɩɟɪɟɤ ɜɨɥɨɤɨɧ ȿ90 400 

 
2.5.1 Ƚɟɨɦɟɬɪɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɮɟɪɦɵ. 
ɇɚ ɪɢɫɭɧɤɟ 2.3 ɩɨɤɚɡɚɧɵ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɪɚɡɦɟɪɵ ɮɟɪɦɵ Ɏ1. 

 

Ɋɢɫɭɧɨɤ 2.3 – Ƚɟɨɦɟɬɪɢɱɟɫɤɢɟ ɪɚɡɦɟɪɵ ɮɟɪɦɵ Ɏ1 
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Ɋɟɤɨɦɟɧɞɭɟɦɚɹ ɪɚɫɱɺɬɧɚɹ ɜɵɫɨɬɚ ɮɟɪɦɵ ݂,ɦ,ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 ݂ =

ܮ
6
,                                                                                                         (2.1) 

 
ɝɞɟ L – ɞɥɢɧɚ ɮɟɪɦɵ. 

ɉɪɢɧɢɦɚɟɦ L = 12 ɦ. 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (2.1), ɩɨɥɭɱɚɟɦ 

 ݂ =
ܮ
6

=
12

6
= 2 ˏ. 

 
Ⱦɥɢɧɚ ɫɤɚɬɚ ɜɟɪɯɧɟɝɨ ɩɨɹɫɚ ܮ˔ˍ,ˏ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
ˍ˔ܮ  =  4 + 36 = 6,32 ˏ.                                                                       (2.2) 

 
Ⱦɥɢɧɚ ɩɚɧɟɥɢ ɜɟɪɯɧɟɝɨ ɩɨɹɫɚ ܮ˒,ˏ,ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
˒ܮ  =

1

2
⋅  (2.3)                                                                                             ,ˍ˔ܮ

 
ɝɞɟ L – ɬɨ ɠɟ ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.2).  

ɉɪɢɧɢɦɚɟɦ ܮ˔ˍ = 6,32 ˏ. 
          ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (2.3), ɩɨɥɭɱɚɟɦ 
˒ܮ  =

1

2
⋅ ˍ˔ܮ = 3,16 ˏ. 

 
2.5.2 ɋɛɨɪ ɧɚɝɪɭɡɨɤ ɧɚ ɮɟɪɦɭ. 
ɋɛɨɪ ɧɚɝɪɭɡɨɤ ɫɜɟɞɟɧ ɜ ɬɚɛɥɢɰɭ 2.2, ɩɪɟɞɫɬɚɜɥɟɧɧɭɸ ɧɢɠɟ. 
 

Ɍɚɛɥɢɰɚ 2.2 – ɋɛɨɪ ɧɚɝɪɭɡɨɤ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɧɚɝɪɭɡɤɢ 

ɇɨɪɦɚɬɢɜ-
ɧɚɹ 

ɧɚɝɪɭɡɤɚ, 
ɤɝ/ɦ2 

Ʉɨɷɮɮ. 
ɧɚɞɺɠ-

ɧɨɫɬɢ ɩɨ 
ɧɚɝɪɭɡɤɟ 

Ɋɚɫɱɺɬɧɚɹ 
ɧɚɝɪɭɡɤɚ, 

ɤɝ/ɦ2 

ɉ
ɨɫ

ɬɨ
ɹɧ

ɧɵ
ɟ*

 

ɇɚɝɪɭɡɤɚ ɧɚ ɮɟɪɦɭ Ɏ1 
ɉɪɨɮɧɚɫɬɢɥ ɇ75-750-0.8 11,2 1,05 11,76 

ɉɚɪɨɢɡɨɥɹɰɢɹ - 1,2 - 

Ɉɛɪɟɲɟɬɤɚ 

(ρ=600ɤɝ/ɦ3; b=25ɦɦ; h=75ɦɦ; Lp=1,5ɦ) 16,25 1,2 19,5 

ɂɬɨɝɨ, ɤɝ/ɦ2 27,45  31,26 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.2 

ȼɪ
ɟɦ

ɟɧ
ɧ

ɵɟ
 ɋɧɟɝɨɜɚɹ ɧɚɝɪɭɡɤɚ 107,55 1,4 150,57 

ɂɬɨɝɨ, ɤɝ/ɦ2 135  181,83 

*ɋɨɛɫɬɜɟɧɧɵɣ ɜɟɫ ɤɨɧɫɬɪɭɤɰɢɢ ɡɚɞɚɟɬɫɹ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ 

 
ɇɨɪɦɚɬɢɜɧɚɹ ɫɧɟɝɨɜɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɫɬɪɨɩɢɥɶɧɭɸ ɧɨɝɭ ɩɨ 

ɋɉ20.13330.2016 ܵ0, ˍˆ/ˏ2, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 ܵ0 = c݁ ⋅ cݐ ⋅ 𝜇 ⋅ ܵ݃ , (2.4) 
  

ɝɞɟ ce  - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɫɧɨɫ ɫɧɟɝɚ ɫ ɩɨɤɪɵɬɢɣ ɡɞɚɧɢɣ ɩɨɞ 
ɞɟɣɫɬɜɢɟɦ ɜɟɬɪɚ ɢɥɢ ɢɧɵɯ ɮɚɤɬɨɪɨɜ, ɩɪɢɧɢɦɚɟɦɵɣ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 10.5 ɩɨ 
10.9, ɋɉ20.13330.2016; 

ct  - ɬɟɪɦɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 10.10, 
ɋɉ20.13330.2016; Ɋ - ɤɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɯɨɞɚ ɨɬ ɜɟɫɚ ɫɧɟɝɨɜɨɝɨ ɩɨɤɪɨɜɚ ɡɟɦɥɢ ɤ ɫɧɟɝɨɜɨɣ 
ɧɚɝɪɭɡɤɟ ɧɚ ɩɨɤɪɵɬɢɟ, ɩɪɢɧɢɦɚɟɦɵɣ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 10.4, ɋɉ20.13330.2016; ܵ݃ - ɧɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɜɟɫɚ ɫɧɟɝɨɜɨɝɨ ɩɨɤɪɨɜɚ ɧɚ 1 ɦ 
ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɡɟɦɥɢ, ɩɪɢɧɢɦɚɟɦɨɟ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 10.2, 
ɋɉ20.13330.2016. 

 
Ʉɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɫɧɨɫ ɫɧɟɝɚ ɫ ɩɨɤɪɵɬɢɣ ɡɞɚɧɢɣ ɩɨɞ 

ɞɟɣɫɬɜɢɟɦ ɜɟɬɪɚ ɢɥɢ ɢɧɵɯ ɮɚɤɬɨɪɨɜܿ݁ , ˍˆ/ˏ2, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 ܿ݁ = (1.2 − 0.4 ݇)(0.8 + 0.002݈ܿ),                                                        (2.5) 
 
ɉɨɞɫɬɚɜɥɹɹ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (2.5), ɩɨɥɭɱɚɟɦ 
 ܿ݁ = (1.2 − 0.4 0,79)(0.8 + 0.002 × 25,34) = 0,717 ˍˆ/ˏ2, 
 
ɉɪɢɧɢɦɚɟɦ ܿ݁ = 0,717 ˍˆ/ˏ2. 
ɉɨɞɫɬɚɜɥɹɹ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ  (2.4) ɩɨɥɭɱɚɟɦ ܵ0 = 0,717 ⋅ 1 ⋅ 1 ⋅ 150 = 107,55 ˍˆ/ˏ2. 

2.5.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɭɫɢɥɢɣ ɜ ɷɥɟɦɟɧɬɚɯ ɮɟɪɦɵ ɢ ɩɨɞɛɨɪ ɫɟɱɟɧɢɣ. 
Ɋɚɫɱɟɬ ɫɬɪɨɩɢɥɶɧɨɣ ɮɟɪɦɵ ɩɪɨɢɡɜɟɞɟɧ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɩɥɟɤɫɟ 

«SCAD ++». ɉɨɞɛɨɪ ɷɥɟɦɟɧɬ ɜɵɩɨɥɧɟɧ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɫɚɬɟɥɥɢɬɟ «Ⱦɟɤɨɪ». 
Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ  n = 1. ɉɨɪɨɞɚ ɞɪɟɜɟɫɢɧɵ 
ɫɨɫɧɚ ɜɬɨɪɨɝɨ ɫɨɪɬɚ, ɩɥɨɬɧɨɫɬɶ ɞɪɟɜɟɫɢɧɵ ɫɨɫɬɚɜɥɹɟɬ 650 ɤɝ/ɦ3. 
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Ɍɚɛɥɢɰɚ 2.3 - ɋɟɱɟɧɢɟ ɜɟɪɯɧɟɝɨ ɩɨɹɫɚ 

 
b = 145 ɦɦ 
h = 145 ɦɦ 
ɋɟɱɟɧɢɟ ɢɡ ɤɥɟɟɧɨɣ ɞɪɟɜɟɫɢɧɵ  

 
Ɍɚɛɥɢɰɚ 2.4 - ɋɟɱɟɧɢɟ ɧɢɠɧɟɝɨ ɩɨɹɫɚ 

 
b = 145 ɦɦ 
h = 145 ɦɦ 
ɋɟɱɟɧɢɟ ɢɡ ɤɥɟɟɧɨɣ ɞɪɟɜɟɫɢɧɵ  

 
Ɍɚɛɥɢɰɚ 2.5 - ɋɟɱɟɧɢɟ ɪɚɫɤɨɫɨɜ 

 
b = 145 ɦɦ 
h = 145 ɦɦ 
ɋɟɱɟɧɢɟ ɢɡ ɤɥɟɟɧɨɣ ɞɪɟɜɟɫɢɧɵ  

 
Ɍɚɛɥɢɰɚ 2.6 - ɋɟɱɟɧɢɟ ɫɬɨɟɤ 

 
b = 145 ɦɦ 
h = 145 ɦɦ 
ɋɟɱɟɧɢɟ ɢɡ ɤɥɟɟɧɨɣ ɞɪɟɜɟɫɢɧɵ  
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Ɍɚɛɥɢɰɚ 2.7 - Ɋɚɜɧɨɦɟɪɧɨ ɪɚɫɩɪɟɞɟɥɟɧɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɮɟɪɦɭ 

Ɂɚɝɪɭɠɟɧɢɟ 1 – ɋɭɦɦɚɪɧɨɟ (ɤɨɦɛɢɧɚɬɢɜɧɨɟ) 

 
Ɋɚɜɧɨɦɟɪɧɨ ɪɚɫɩɪɟɞɟɥɟɧɧɚɹ ɧɚɝɪɭɡɤɚ - ɤɝ/ɦ 
ɋɨɫɪɟɞɨɬɨɱɟɧɧɚɹ ɫɢɥɚ - ɤɝ 
 

ɍɫɢɥɢɹ ɜ ɷɥɟɦɟɧɬɚɯ ɮɟɪɦɵ ɩɨɤɚɡɚɧɵ ɧɚ ɪɢɫɭɧɤɟ 2.4. 

 

Ɋɢɫɭɧɨɤ 2.3 - ɍɫɢɥɢɹ ɜ ɷɥɟɦɟɧɬɚɯ ɮɟɪɦɵ 
 
Ɍɚɛɥɢɰɚ 2.8– Ƚɢɛɤɨɫɬɶ ɩɨɹɫɚ ɮɟɪɦɵ 

№ ɷɥ. Ʉɨɦɛɢɧɚɰɢɢ Ɂɚɝɪɭɠɟɧɢɹ 
Nmin Nmax 1 

 ɤɝ ɤɝ ɤɝ 
 ɗɥɟɦɟɧɬɵ ɜɟɪɯɧɟɝɨ ɩɨɹɫɚ 
1 -3333,13 -3333,13 -3333,13 
2 -2303,324 -2303,324 -2303,324 
3 -2303,324 -2303,324 -2303,324 
4 -3333,13 -3333,13 -3333,13 
 ɗɥɟɦɟɧɬɵ ɧɢɠɧɟɝɨ ɩɨɹɫɚ 
5 3162,085 3162,085 3162,085 
6 3162,085 3162,085 3162,085 
 ɗɥɟɦɟɧɬɵ ɫɬɨɟɤ 
9 814,792 814,792 814,792 
 ɗɥɟɦɟɧɬɵ ɪɚɫɤɨɫɨɜ 
7 -1029,806 -1029,806 -1029,806 
8 -1029,806 -1029,806 -1029,806 

Ɉɩɨɪɧɵɟ ɪɟɚɤɰɢɢ 
 ɋɢɥɚ ɫɥɟɜɚ (ɤɝ) ɋɢɥɚ ɫɩɪɚɜɚ (ɤɝ) 

ɉɨ ɤɪɢɬɟɪɢɸ Nmax -1415,226 -1415,226 
ɉɨ ɤɪɢɬɟɪɢɸ Nmin -1415,226 -1415,226 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚcɱɟɬɚ 

ɉɪɨɜɟɪɟɧɨ ɩɨ ɋɉ ɉɪɨɜɟɪɤɚ Ʉɨɷɮɮɢɰɢɟɧɬ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɩ. 6.4 
Ƚɢɛɤɨɫɬɶ ɜɟɪɯɧɟɝɨ ɩɨɹɫɚ ɜ ɩɥɨɫɤɨɫɬɢ 

ɮɟɪɦɵ 
0,609 

ɩ. 6.4 
Ƚɢɛɤɨɫɬɶ ɜɟɪɯɧɟɝɨ ɩɨɹɫɚ ɢɡ ɩɥɨɫɤɨɫɬɢ 

ɮɟɪɦɵ 
0,609 

197,918 197,918
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16,087 16,087
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№ ɷɥ. Ʉɨɦɛɢɧɚɰɢɢ Ɂɚɝɪɭɠɟɧɢɹ 
Nmin Nmax 1 

 ɤɝ ɤɝ ɤɝ 

ɩ. 6.2 
ɉɪɨɱɧɨɫɬɶ ɜɟɪɯɧɟɝɨ ɩɨɹɫɚ ɩɪɢ ɞɟɣɫɬɜɢɢ 

ɫɠɢɦɚɸɳɟɣ ɩɪɨɞɨɥɶɧɨɣ ɫɢɥɵ 
0,097 

ɩ. 6.2 
ɍɫɬɨɣɱɢɜɨɫɬɶ ɜɟɪɯɧɟɝɨ ɩɨɹɫɚ ɜ ɩɥɨɫɤɨɫɬɢ 

ɮɟɪɦɵ ɩɪɢ ɞɟɣɫɬɜɢɢ ɩɪɨɞɨɥɶɧɨɣ ɫɢɥɵ 
0,172 

ɩ. 6.2 
ɍɫɬɨɣɱɢɜɨɫɬɶ ɜɟɪɯɧɟɝɨ ɩɨɹɫɚ ɢɡ ɩɥɨɫɤɨɫɬɢ 

ɮɟɪɦɵ ɩɪɢ ɞɟɣɫɬɜɢɢ ɩɪɨɞɨɥɶɧɨɣ ɫɢɥɵ 
0,172 

ɩ. 6.4 
Ƚɢɛɤɨɫɬɶ ɧɢɠɧɟɝɨ ɩɨɹɫɚ ɜ ɩɥɨɫɤɨɫɬɢ 

ɮɟɪɦɵ 
0,693 

ɩ. 6.4 
Ƚɢɛɤɨɫɬɶ ɧɢɠɧɟɝɨ ɩɨɹɫɚ ɢɡ ɩɥɨɫɤɨɫɬɢ 

ɮɟɪɦɵ 
0,924 

ɩ. 6.1 
ɉɪɨɱɧɨɫɬɶ ɧɢɠɧɟɝɨ ɩɨɹɫɚ ɩɪɢ ɞɟɣɫɬɜɢɢ 

ɪɚɫɬɹɝɢɜɚɸɳɟɣ ɩɪɨɞɨɥɶɧɨɣ ɫɢɥɵ 
0,153 

ɩ. 6.4 Ƚɢɛɤɨɫɬɶ ɪɚɫɤɨɫɨɜ ɜ ɩɥɨɫɤɨɫɬɢ ɮɟɪɦɵ 0,487 
ɩ. 6.4 Ƚɢɛɤɨɫɬɶ ɪɚɫɤɨɫɨɜ ɢɡ ɩɥɨɫɤɨɫɬɢ ɮɟɪɦɵ 0,487 

ɩ. 6.2 
ɍɫɬɨɣɱɢɜɨɫɬɶ ɪɚɫɤɨɫɨɜ ɜ ɩɥɨɫɤɨɫɬɢ ɮɟɪɦɵ 

ɩɪɢ ɞɟɣɫɬɜɢɢ ɩɪɨɞɨɥɶɧɨɣ ɫɢɥɵ 
0,053 

ɩ. 6.2 
ɍɫɬɨɣɱɢɜɨɫɬɶ ɪɚɫɤɨɫɨɜ ɢɡ ɩɥɨɫɤɨɫɬɢ 

ɮɟɪɦɵ ɩɪɢ ɞɟɣɫɬɜɢɢ ɩɪɨɞɨɥɶɧɨɣ ɫɢɥɵ 
0,053 

 
Ʉɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 0,924 - Ƚɢɛɤɨɫɬɶ ɧɢɠɧɟɝɨ ɩɨɹɫɚ ɢɡ 

ɩɥɨɫɤɨɫɬɢ ɮɟɪɦɵ. 
 
2.6 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɤɥɟɟɮɚɧɟɪɧɨɣ ɩɥɢɬɵ ɩɨɤɪɵɬɢɹ 
 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ. 
ɉɥɢɬɚ ɩɨɤɪɵɬɢɹ – ɤɨɪɨɛɱɚɬɨɝɨ ɫɟɱɟɧɢɹ. Ɋɚɡɦɟɪ ɜ ɩɥɚɧɟ 1480 ɧɚ 5980 

ɦɦ; ɨɛɲɢɜɤɚ ɢɡ ɤɥɟɟɧɨɣ ɮɚɧɟɪɵ ɦɚɪɤɢ ɎɋɎ ɫɨɪɬɚ ȼ/ȼȼ [2] (ɢɡ ɞɪɟɜɟɫɢɧɵ 
ɥɢɫɬɜɟɧɧɢɰɵ); ɪɟɛɪɚ ɢɡ ɫɨɫɧɨɜɵɯ ɞɨɫɨɤ ɜɬɨɪɨɝɨ ɫɨɪɬɚ. Ʉɥɟɣ ɦɚɪɤɢ ɎɊɎ-50. 
Ʉɪɨɜɥɹ ɢɡ ɪɭɥɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. Ɋɚɣɨɧ ɫɬɪɨɢɬɟɥɶɫɬɜɚ – ɝ. Ʉɪɚɫɧɨɹɪɫɤ. 

Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɫɯɟɦɚ ɩɥɢɬɵ. 
Ɋɚɡɦɟɪɵ ɩɥɢɬɵ ɜ ɩɥɚɧɟ ɧɚɡɧɚɱɚɟɦ 5980 ɧɚ 1490 ɦɦ. ɇɚɩɪɚɜɥɟɧɢɟ 

ɜɨɥɨɤɨɧ ɧɚɪɭɠɧɵɯ ɫɥɨɟɜ ɮɚɧɟɪɵ ɜɟɪɯɧɟɣ ɢ ɧɢɠɧɟɣ ɨɛɲɢɜɨɤ ɩɪɢɧɢɦɚɟɦ 
ɩɪɨɞɨɥɶɧɵɦ. Ⱦɟɪɟɜɹɧɧɵɣ ɤɚɪɤɚɫ ɩɥɢɬɵ ɨɛɪɚɡɭɟɦ ɱɟɬɵɪɶɦɹ ɩɪɨɞɨɥɶɧɵɦɢ 
ɪɟɛɪɚɦɢ ɢɡ ɞɨɫɨɤ, ɠɟɫɬɤɨ ɫɤɥɟɟɧɧɵɯ ɫ ɮɚɧɟɪɧɵɦɢ ɨɛɲɢɜɤɚɦɢ. Ɉɛɲɢɜɤɢ 
ɬɨɥɳɢɧɨɣ ɩɨ 10 ɦɦ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɫɨɫɬɵɤɨɜɚɧɵ ɩɨ ɞɥɢɧɟ. ɉɨɞ ɫɬɵɤɚɦɢ 
ɨɛɲɢɜɨɤ ɢ ɜ ɬɨɪɰɚɯ ɩɥɢɬɵ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɦ ɩɨɩɟɪɟɱɧɵɟ ɪɟɛɪɚ.  

ɉɥɢɬɭ ɪɚɫɫɱɢɬɵɜɚɟɦ, ɤɚɤ ɫɜɨɛɨɞɧɨ ɥɟɠɚɳɭɸ ɧɚ ɞɜɭɯ ɨɩɨɪɚɯ 
ɨɞɧɨɩɪɨɥɟɬɧɭɸ ɛɚɥɤɭ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɢɫɭɧɤɨɦ 2.3. ɉɪɨɞɨɥɶɧɵɟ ɪɟɛɪɚ 
ɩɨɫɥɟ ɮɪɟɡɟɪɨɜɚɧɢɹ ɜɟɪɯɧɢɯ ɤɪɨɦɨɤ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦɢ 170 ɧɚ 47 ɦɦ 
ɜɥɚɠɧɨɫɬɶ ɨɬ 10 ɞɨ 12 %.  

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɫɨɨɬɧɨɲɟɧɢɹ ɜɵɫɨɬɵ ɤ ɞɥɢɧɟ hɨɬ.ɩ. 
>1/35 [1]. 
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Ɉɬɧɨɫɢɬɟɥɶɧɭɸ ɜɵɫɨɬɭ ɩɥɢɬɵ hɨɬ.ɩ,ɦɦ, ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ 
 

hɨɬ.ɩ. = 
hɩ
Lɩ

,                                                                                                    (2.6) 

 
ɝɞɟ hɩ – ɜɵɫɨɬɚ ɩɥɢɬɵ, ɩɪɢɧɢɦɚɟɦ, ɦɦ; 

Lɩ – ɞɥɢɧɧɚ ɩɥɢɬɵ, ɩɪɢɧɢɦɚɟɦ, ɦɦ. 
ɉɪɢɧɢɦɚɟɦ: hɩ= 180 ɦɦ; Lɩ= 5980 ɦɦ. 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (2.6), ɩɨɥɭɱɚɟɦ 
 

hɨɬ.ɩ .= 
180

5980
 = 0,0301 = 

1

33
ɦɦ. 

 

ɋɨɨɬɧɨɲɟɧɢɹ ɞɥɢɧɵ ɤ ɜɵɫɨɬɟ hɨɬ.ɩ. =  
1

33
 > 

1

35
ɜɵɩɨɥɧɹɟɬɫɹ. 

 
ɋɛɨɪ ɧɚɝɪɭɡɨɤ ɢ ɫɬɚɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ. 
ɇɚɝɪɭɡɤɢ ɧɚ ɩɥɢɬɭ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.9. 

 
Ɍɚɛɥɢɰɚ 2.9 – ɇɚɝɪɭɡɤɢ ɧɚ ɩɥɢɬɭ 

ȼɢɞ ɧɚɝɪɭɡɤɢ 
ɇɨɪɦɚɬɢɜɧɚɹ 

ɧɚɝɪɭɡɤɚ, ɤɇ/ɦ2 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɧɚɞɟɠɧɨɫɬɢ ɩɨ 

ɧɚɝɪɭɡɤɟ ɣf 

Ɋɚɫɱɟɬɧɚɹ 
ɧɚɝɪɭɡɤɚ, ɤɇ/ɦ 

1 2 3 4 
ȼɟɫ ɭɬɟɩɥɢɬɟɥɹ 
ȼɟɫ ɮɚɧɟɪɧɵɯ ɨɛɲɢɜɨɤ 
ȼɟɫ ɩɪɨɞɨɥɶɧɵɯ ɢ 
ɩɨɩɟɪɟɱɧɵɯ ɪɟɛɟɪ 

0,2 
0,17 
0,16 

1,2 
1,1 
1,1 

0,24 
0,17 
0,20 

ɉɨɫɬɨɹɧɧɚɹ gɧ=0,53  0,61 
ɉɨɥɧɚɹ 1,74  Q=2,5 

 

 
 

1 – ɮɚɧɟɪɧɚɹ ɨɛɲɢɜɤɚ; 2 – ɩɪɨɞɨɥɶɧɵɟ ɧɟɫɭɳɢɟ ɪɟɛɪɚ; 3 – ɩɨɩɟɪɟɱɧɵɟ ɪɟɛɪɚ; 4 – 
ɜɟɧɬɢɥɹɰɢɨɧɧɵɣ ɩɪɨɞɭɯ ɜ ɬɨɪɰɚɯ 

 Ɋɢɫɭɧɨɤ 2.4– Ʉɥɟɟɮɚɧɟɪɧɚɹ ɪɟɛɪɢɫɬɚɹ ɩɥɢɬɚ ɩɨɤɪɵɬɢɹ 
 



27 

 

Ɋɚɫɱɟɬɧɵɣ ɩɪɨɥɟɬ ɩɥɢɬɵ lɩ, ɦɦ, ɫ ɭɱɟɬɨɦ ɞɥɢɧɵ ɨɩɨɪɧɨɝɨ ɭɱɚɫɬɤɚ 
ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ 

 
lɩ = Lɩ – 2  lɨɩ.ɭ.,                                                                                         (2.7) 
 

ɝɞɟ Lɩ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.3); 
lɨɩ.ɭ.– ɞɥɢɧɚ ɨɩɨɪɧɨɝɨ ɭɱɚɫɬɤɚ, ɦɦ.  
 
Ɋɚɫɱɟɬ ɪɚɫɱɟɬɧɨɝɨ ɩɪɨɥɟɬɚ ɩɥɢɬɵ ɫ ɭɱɟɬɨɦ ɞɥɢɧɵ ɨɩɨɪɧɨɝɨ ɭɱɚɫɬɤɚ 

ɜɵɩɨɥɧɹɸɬ, ɢɫɩɨɥɶɡɭɹ ɡɧɚɱɟɧɢɟ Lɩ = 2980 ɦɦ, lɨɩ.ɭ. = 75 ɦɦ. 
 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (2.7), ɩɨɥɭɱɚɟɦ 

 
lɩ = 5980 – 2  75 = 5830 ɦɦ.       
 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɢɡɝɢɛɚɸɳɢɣ ɦɨɦɟɧɬ Ɇ, ɤɇɦ, ɜ ɫɟɪɟɞɢɧɟ ɩɪɨɥɟɬɚ 

ɩɥɢɬɵ ɫ ɭɱɟɬɨɦ II  ɭɪɨɜɧɹ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ 
 

Ɇ = 
  ql˒2ɀ݊

8
,                                                                                                 (2.8) 

 
ɝɞɟ ݍ – ɩɨɥɧɚɹ ɪɚɫɱɟɬɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɩɥɢɬɭ,ɩɪɢɧɢɦɚɟɦq=2,5  ɤɇ/ɦ; 

lɩ– ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.7); 𝛾  – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ,ɩɪɢɧɢɦɚɟɦ𝛾 =0,95. 
 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (2.8), ɩɨɥɭɱɚɟɦ 
 

Ɇ = 
2,5 5.85

2 0,95 

8
 = 10,09 ɤɇɦ. 

 
Ƚɟɨɦɟɬɪɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ. 

 
Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɩɪɨɞɨɥɶɧɵɦɢ ɪɟɛɪɚɦɢ Ⱥ,ɦɦ, ɩɨ ɨɫɹɦ ɨɩɪɟɞɟɥɹɸɬ ɩɨ 

ɮɨɪɦɭɥɟ 
 
Ⱥ = lɚ + bɪ,                                                                                                (2.10) 
 

ɝɞɟ lɚ – ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɪɟɛɪɚɦɢ, ɩɪɢɧɢɦɚɟɦ lɚ=440  ɦɦ; 
bɪ – ɬɨɥɳɢɧɚ ɪɟɛɪɚ,ɩɪɢɧɢɦɚɟɦbɪ=40ɦɦ. 
 

ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (2.10), ɩɨɥɭɱɚɟɦ 
 
A=440+40=480 ɦɦ.                                                   
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Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɩɨɩɟɪɟɱɧɵɦɢ ɪɟɛɪɚɦɢ ɚɩ,ɦɦ, ɩɨ ɨɫɹɦ ɨɩɪɟɞɟɥɹɸɬ ɩɨ 
ɮɨɪɦɭɥɟ 

 

ɚɩ = 
L˒݊−2

,                                                                                                   (2.11) 

  
ɝɞɟ Lɩ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.3), 

n – ɤɨɥɢɱɟɫɬɜɨ ɪɟɛɟɪ,ɩɪɢɧɢɦɚɟɦn= 6. 
 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (2.11), ɩɨɥɭɱɚɟɦ 

 

aɩ = 
5980

6−2
 = 1495 ɦɦ.                                                 

 
Ɋɚɫɱɟɬɧɚɹ ɲɢɪɢɧɚ ɮɚɧɟɪɧɵɯ ɨɛɲɢɜɨɤ bɪɚɫɱ, ɦɦ, ɨɩɪɟɞɟɥɹɸɬ ɩɨ 

ɮɨɪɦɭɥɟ 
 
bɪɚɫɱ  = 0,9  b,                                                                                           (2.12) 
 

ɝɞɟ b – ɲɢɪɢɧɚ ɮɚɧɟɪɧɨɣ ɨɛɲɢɜɤɢ ɩɚɧɟɥɢ, ɩɪɢɧɢɦɚɟɦ b = 1480ɦɦ. 
 

ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (2.12), ɩɨɥɭɱɚɟɦ 
 
bɪɚɫɱ = 0,91480=1332 ɦɦ.                                              
 
Ƚɟɨɦɟɬɪɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɥɟɟɮɚɧɟɪɧɨɣ ɩɥɢɬɵ ɩɪɢɜɨɞɢɦ ɤ 

ɮɚɧɟɪɧɨɣ ɨɛɲɢɜɤɟ, ɢ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ 
 ЕЕ˗,                                                                                                            (2.13) 

 
ɝɞɟ ȿ – ɦɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ ɞɟɪɟɜɚ, ɩɪɢɧɢɦɚɟɦ ȿ = 10000 Ɇɉɚ; 

ȿɮ – ɦɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ ɮɚɧɟɪɵ, ɩɪɢɧɢɦɚɟɦ ȿɮ = 9000 Ɇɉɚ. 
 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (2.13), ɩɨɥɭɱɚɟɦ 

 ЕЕ˗ =
10000

9000
=1,11Ɇɉɚ.                                                        

 
ɉɨɥɨɠɟɧɢɟ ɧɟɣɬɪɚɥɶɧɨɣ ɨɫɢ ɫɢɦɦɟɬɪɢɱɧɨɝɨ ɫɟɱɟɧɢɹ ɭ0, ɦɦ, 

ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ 
 
ɭ0=0,5hɩ,                                                                                                 (2.14) 

 
ɝɞɟ hɩ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.3). 
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ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (2.14), ɩɨɥɭɱɚɟɦ 
y0 = 0,5  180 = 90 ɦɦ.                                                    

 
ɉɪɢɜɟɞɟɧɧɵɣ ɦɨɦɟɧɬ ɢɧɟɪɰɢɢ Iɩɪ, ɫɦ4, ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɥɢɬɵ 
ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ 

Iɩɪ =  
ܾɪɚɫ(݄ ɩ

3−݄ ɪ
3) 

12
+  ݊ܾɪ݄ ɪ

3

12
  ( Е

ȿɮ
) ,             

(2.15) 
 

ɝɞɟ bɪɚɫɱ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.12); 
hɩ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.3); 

ȿ – ɦɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ ɞɟɪɟɜɚ, ɩɪɢɧɢɦɚɟɦ ȿ = 10000 Ɇɉɚ; 
ȿɮ – ɦɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ ɮɚɧɟɪɵ, ɩɪɢɧɢɦɚɟɦ ȿɮ = 9000  Ɇɉɚ; 

bɪ – ɬɨɥɳɢɧɚ ɪɟɛɪɚ, ɩɪɢɧɢɦɚɟɦ bɪ = 4ɫɦ. 
 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (2.15), ɩɨɥɭɱɚɟɦ 

 

Iɩɪ = 
133,2(18

2−16
3

) 

12
+  44 16

3

12
   10000

9000
 = 25277,06 ɫɦ4. 

 
ɉɪɢɧɢɦɚɟɦIɩɪ=25277,06 ɫɦ4. 
 
Ɇɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ Wɩɪ, ɫɦ3, ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɥɢɬɵ 

ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ 
 

Wɩɪ = 
I˒˓

0,5  h
,                                                                                              (2.16) 

 
ɝɞɟ Iɩɪ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.15); 

hɩ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.3). 
 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (2.16), ɩɨɥɭɱɚɟɦ 
 

Wɩɪ = 
I˒˓

0,5  h
=  

25277,06 

0,5  18
 = 2808,57 ɫɦ3.                         

 
ɉɪɨɜɟɪɤɢ ɩɥɢɬɵ ɧɚ ɩɪɨɱɧɨɫɬɶ. 

 
ɇɚɩɪɹɠɟɧɢɟ ɜ ɧɢɠɧɟɣ ɪɚɫɬɹɧɭɬɨɣ ɨɛɲɢɜɤɟσp, ɤɇ/ɫɦ2, ɨɩɪɟɞɟɥɹɸɬ ɩɨ 

ɮɨɪɦɭɥɟ 
 

σp = 
M

W˒˓,                                                                                                   (2.17) 

 
ɝɞɟ Ɇ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.8); 
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Wɩɪ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.16). 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (2.17), ɩɨɥɭɱɚɟɦ 

 

σp = 
M

W˒˓ =
1009

2808,57 
 = 0,36 ɤɇ/ɫɦ2.               

ɍɫɥɨɜɢɟ ɩɪɨɱɧɨɫɬɢ ɞɥɹ ɪɚɫɬɹɧɭɬɨɣ ɮɚɧɟɪɧɨɣ ɨɛɲɢɜɤɢ ɩɥɢɬ𝜎˓, ˍʜ/˔ˏ2,  ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ 
 𝜎˓ < ܴ˗.˓݇˗,                                                                                            (2.18) 

 
ɝɞɟ ܴ˗.˓  – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɪɚɫɬɹɠɟɧɢɸ ɜ ɩɥɨɫɤɨɫɬɢ 
ɥɢɫɬɚ,ɩɪɢɧɢɦɚɟɦܴ˗.˓ = 14 Ɇɉɚ; ݇˗ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɫɧɢɠɟɧɢɟ ɪɚɫɱɟɬɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 
ɜ ɫɬɵɤɚɯ ɮɚɧɟɪɧɨɣ ɨɛɲɢɜɤɢ, ɩɪɢɧɢɦɚɟɦ ݇˗ = 0,6. 

 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (2.18), ɩɨɥɭɱɚɟɦ 
 

 3,6 Ɇɉɚ < 140,6=8,4 Ɇɉɚ.                                        
 

ɉɪɨɱɧɨɫɬɶ ɜ ɧɢɠɧɟɣ ɪɚɫɬɹɧɭɬɨɣ ɨɛɲɢɜɤɟ ɨɛɟɫɩɟɱɟɧɚ. 
 
ɇɚɩɪɹɠɟɧɢɟ ɜ ɜɟɪɯɧɟɣ ɫɠɚɬɨɣ ɨɛɲɢɜɤɟ σɫ, ɤɇ/ɫɦ2, ɨɩɪɟɞɟɥɹɸɬ ɩɨ 

ɮɨɪɦɭɥɟ 
 

σɫ = 
M

W˒˓ φ˗,                                                                                              (2.19) 

 
ɝɞɟ φɮ – ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɮɨɪɦɭɥɟ (2.20). 
 

Ʉɨɷɮɮɢɰɢɟɧɬ φɮ, ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ 
 

φɮ = 
 1−(

˃Ɂ˗)
2

5000
,                                                                                            (2.20) 

 
ɝɞɟ δɮ – ɬɨɥɳɢɧɚ ɮɚɧɟɪɵ, ɩɪɢɧɢɦɚɟɦδɮ=1 ɫɦ; 

ɚ – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (2.7). 
 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (2.20), ɩɨɥɭɱɚɟɦ 
 

   φɮ = 
1−(

44

1
)2

5000
 = 0,612.             

 
ɉɪɨɜɟɪɹɟɦ ɭɫɥɨɜɢɟ ɩɪɨɱɧɨɫɬɢ  
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 𝜎˔ < ܴ˗.˔,                                                                                                (2.21) 
 

ɝɞɟ ܴ˗.˔ – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɠɚɬɢɸ ɜ ɩɥɨɫɤɨɫɬɢ ɥɢɫɬɚ, ɩɪɢɧɢɦɚɟɦ   
12 Ɇɉɚ. 

ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɭɫɥɨɜɢɟ (2.21), ɩɨɥɭɱɚɟɦ 
 
5,87 Ɇɉɚ < 12 Ɇɉɚ.                                                       

 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. ɉɪɨɱɧɨɫɬɶ ɜ ɜɟɪɯɧɟɣ ɫɠɚɬɨɣ ɨɛɲɢɜɤɟ 

ɨɛɟɫɩɟɱɟɧɚ. 
ɍɫɢɥɢɹ ɜ ɜɟɪɯɧɟɣ ɨɛɲɢɜɤɟ ɩɪɢ ɦɟɫɬɧɨɦ ɢɡɝɢɛɟ ɨɩɪɟɞɟɥɹɟɦ ɤɚɤ ɜ ɛɚɥɤɟ, 

ɡɚɞɟɥɚɧɧɨɣ ɩɨ ɤɨɧɰɚɦ (ɭ ɩɪɨɞɨɥɶɧɵɯ ɪɟɛɟɪ).  
 
ɂɡɝɢɛɚɸɳɢɣ ɦɨɦɟɧɬ ɜ ɨɛɲɢɜɤɟ Ɇɮ, ɤɇɫɦ, ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ 

 

Ɇɮ = 
ʟ˃ɣn

8
,                                                                                               (2.22) 

 
ɝɞɟ Ɋ – ɫɨɫɪɟɞɨɬɨɱɟɧɧɵɣ ɝɪɭɡ, ɪɚɜɧɵɣ 1 ɤɇ, ɭɦɧɨɠɟɧɧɵɣ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ 
ɩɟɪɟɝɪɭɡɤɢ, ɩɪɢɧɢɦɚɟɦ Ɋ = 1,2 ɤɇ; 

ɚ – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (2.7) . 
 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (2.22), ɩɨɥɭɱɚɟɦ 

 

Ɇɮ = 
1,2  44  0,95

8
 = 6,27 ɤɇɫɦ.  

 
Ɇɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɨɛɲɢɜɤɢ Wɮ, ɫɦ3, ɲɢɪɢɧɨɣ 100ɫɦ ɨɩɪɟɞɟɥɹɸɬ 

ɩɨ ɮɨɪɦɭɥɟ 
 

Wɮ = 
 100Ɂ˗2

6
,                                                                                             (2.23) 

 
ɝɞɟ δɮ – ɬɨɥɳɢɧɚ ɮɚɧɟɪɵ, ɩɪɢɧɢɦɚɟɦδɮ=1  ɫɦ. 

 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (2.23), ɩɨɥɭɱɚɟɦ 
 

Wɮ  =  
 10012 

6
= 16,67 ɫɦ3.   

 
ɇɚɩɪɹɠɟɧɢɟ ɨɬ ɢɡɝɢɛɚ σɢ, ɤɇ/ɫɦ2, ɜɟɪɯɧɟɣ ɨɛɲɢɜɤɢ ɫɨɫɪɟɞɨɬɨɱɟɧɧɨɣ 

ɫɢɥɨɣ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ 
 

σp=
ʛ˗
W˗,                                                                                                      (2.24) 
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ɝɞɟ Ɇɮ – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (2.22); 

Wɮ – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (2.23). 
 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (2.24), ɩɨɥɭɱɚɟɦ 

σɢ = 
6,27

16,67
 = 0,376 ɤɇ/ɫɦ2, 

 
ɍɫɥɨɜɢɟ ɩɪɨɱɧɨɫɬɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 
σɢ < Rɮ.ɢ90  mɧ,                                                                                         (2.25) 
 

ɝɞɟ Rɮ.ɢ90 – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɮɚɧɟɪɵ ɢɡɝɢɛɭ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨ 
ɩɥɨɫɤɨɫɬɢ ɥɢɫɬɚ, ɩɪɢɧɢɦɚɟɦܴ˗.ˋ90 = 6,5Ɇɉɚ; ݉ː  - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɪɟɦɹ ɞɥɢɬɟɥɶɧɨɫɬɢ ɧɚɝɪɭɡɤɢ, 
ɩɪɢɧɢɦɚɟɦmː = 1,2 . 

 
3,76 Ɇɉɚ < Rɮ.ɢ90mɧ = 6,51,2 = 7,8 Ɇɉɚ.                         
 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 

 
ɉɪɨɜɟɪɤɚ ɠɟɫɬɤɨɫɬɢ ɩɥɢɬɵ. 
 
ɉɪɨɝɢɛ ɩɥɢɬɵ f, ɫɦ, ɫ ɭɱɟɬɨɦ II  ɭɪɨɜɧɹ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ [4] ɨɩɪɟɞɟɥɹɸɬ 

ɩɨ ɮɨɪɦɭɥɟ 
 

F = 
5݊ݍ ݈˒ɣ݊

3840,7ܧ˗I˒˓,                                                                                       (2.26)    

 
ɝɞɟ ݍː – ɪɚɫɱɟɬɧɚɹ ɩɨɥɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɩɥɢɬɭ, ɩɪɢɧɢɦɚɟɦ ݍː= 0,025ɤɇ/ɫɦ. 
 

ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (2.26), ɩɨɥɭɱɚɟɦ 
 

F = 
5 0,025 5834  0,95 

384  0,7  9000  25277 ,06
 = 0,23 ɫɦ.    

 
ɉɪɟɞɟɥɶɧɵɣ ɩɪɨɝɢɛ ɩɥɢɬɵ fɢ,ɫɦ, ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ 
 

fɢ = 
l˒

200
,                                                                                                     (2.27)    

 
ɝɞɟ lɩ – ɪɚɫɱɟɬɧɚɹ ɩɨɥɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɩɥɢɬɭ, ɩɪɢɧɢɦɚɟɦ lɩ = 583 ɫɦ. 
 

ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (2.27), ɩɨɥɭɱɚɟɦ 
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fɢ = 
583

200
 = 2,915 ɫɦ.                                                     

ɉɪɨɜɟɪɤɚ ɩɨ ɩɪɨɝɢɛɭ ɜɵɩɨɥɧɹɟɬɫɹ. 
 
2.7 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɨɞɧɨɩɪɨɥɟɬɧɨɣ ɩɚɧɟɥɢ ɩɟɪɟɤɪɵɬɢɹ 1-ɨɝɨ 

ɷɬɚɠɚ 
 
ɉɚɧɟɥɶ ɩɟɪɟɤɪɵɬɢɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɢɡ ɤɥɟɟɧɨɣ CLT ɩɚɧɟɥɢ. 
Ⱦɪɟɜɟɫɢɧɚ ɩɚɧɟɥɢ – ɫɨɫɧɚ I ɢ II ɫɨɪɬɚ ɩɨ ȽɈɋɌ 8486-86ȿ*. 
ɉɚɧɟɥɶ ɪɚɫɫɱɢɬɵɜɚɟɦ, ɤɚɤ ɫɜɨɛɨɞɧɨ ɥɟɠɚɳɭɸ ɧɚ ɞɜɭɯ ɨɩɨɪɚɯ 

ɨɞɧɨɩɪɨɥɟɬɧɭɸ ɛɚɥɤɭ. ɋɟɱɟɧɢɟ ɩɚɧɟɥɢ ɩɪɢɧɢɦɚɟɦ 1000 ɧɚ 200 ɦɦ, 
ɜɥɚɠɧɨɫɬɶ ɞɪɟɜɟɫɢɧɵ (10±2) %. 

Ɋɚɫɱɟɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɚɬɟɪɢɚɥɨɜ ɞɥɹ ɤɥɟɟɧɵɯ ɷɥɟɦɟɧɬɨɜ ɢɡ 
ɞɪɟɜɟɫɢɧɵ ɫɨɫɧɵ I ɢ II ɫɨɪɬɚ ɩɨ ɬɚɛɥɢɰɟ 2.1. 

Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɞɥɢɧɚ ɩɥɢɬ ɩɟɪɟɤɪɵɬɢɹ lc, ɦɦ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ 

 
lc = ln – 2 ∙ c,  (2.28) 
  

ɝɞɟ     ɫ– ɜɟɥɢɱɢɧɚ ɩɥɨɳɚɞɤɢ ɨɩɢɪɚɧɢɹ; 
ln– ɧɨɦɢɧɚɥɶɧɚɹ ɞɥɢɧɚ ɫɬɪɨɩɢɥɚ, ɦ. 
 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (2.28), ɩɨɥɭɱɚɟɦ 
 
lc = 6000 – 2 ∙ 120 = 5760  ɦɦ. 
ɉɪɢɧɢɦɚɟɦ lc= 5760  ɦɦ. 
 
2.7.1 ɋɛɨɪ ɧɚɝɪɭɡɨɤ. 
ɋɛɨɪ ɧɚɝɪɭɡɨɤ ɫɜɟɞɟɧ ɜ ɬɚɛɥɢɰɭ 2.10, ɩɪɟɞɫɬɚɜɥɟɧɧɭɸ ɧɢɠɟ. 
 

Ɍɚɛɥɢɰɚ 2.10 – ɋɛɨɪ ɧɚɝɪɭɡɨɤ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɧɚɝɪɭɡɤɢ 

ɇɨɪɦɚɬɢɜ-ɧɚɹ 

ɇɚɝɪɭɡɤɚ, 
ɤɝ/ɦ2 

Ʉɨɷɮɮ. 
ɧɚɞɺɠ-

ɧɨɫɬɢ ɩɨ 
ɧɚɝɪɭɡɤɟ 

Ɋɚɫɱɺɬɧɚɹ 
ɧɚɝɪɭɡɤɚ, 

ɤɝ/ɦ2 

ɉ
ɨɫ

ɬɨ
ɹɧ

ɧɵ
ɟ 

ɇɚɝɪɭɡɤɚ ɧɚ ɩɥɢɬɭ 

ɅɚɦɢɧɚɬTarkett "Robinson" 

1292ɯ194ɯ12ɦɦ, ɤɝ/ɦ2 
6,00 1,1 6,6 

ɉɨɞɥɨɠɤɚ Ⱦɟɤɨɩɥɚɫɬ 

500ɯ1200ɯ5 ɦɦ 
4 1,1 4,4 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.10 

ȼɪ
ɟɦ

ɟɧ
ɧɚ

ɹ ɇɚɝɪɭɡɤɚ ɨɬ ɜɟɫɚ ɥɸɞɟɣ ɢ 
ɨɛɨɪɭɞɨɜɚɧɢɹ 

150 1,2 180 

ɂɬɨɝɨ, ɤɝ/ɦ2 150  180 

ɉ
ɨɥ

ɧɚ
ɹ 

ɂɬɨɝɨ, ɤɝ/ɦ2 160  191 

 
2.7.2 Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ. 
Ɋɚɫɱɟɬ ɜɵɩɨɥɧɟɧ ɜ «Ⱦɟɤɨɪ» - ɫɢɫɬɟɦɧɚɹ ɭɬɢɥɢɬɚ SCADOFFICE. 
ɉɪɨɝɪɚɦɦɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɪɚɫɱɟɬɨɜ ɢ ɩɪɨɜɟɪɨɤ 

ɷɥɟɦɟɧɬɨɜ ɞɟɪɟɜɹɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɧɚ ɫɨɨɬɜɟɬɫɬɜɢɟ ɬɪɟɛɨɜɚɧɢɹɦ ɋɇɢɉ II -
25-80 ɢɥɢ ɋɉ 64.13330.2011.  

ɉɥɢɬɭ ɪɚɫɫɱɢɬɵɜɚɟɦ, ɤɚɤ ɠɟɫɬɤɨ ɡɚɤɪɟɩɥɟɧɧɭɸ ɧɚ ɞɜɭɯ ɨɩɨɪɚɯ 
ɨɞɧɨɩɪɨɥɟɬɧɭɸ ɛɚɥɤɭ. ɋɟɱɟɧɢɟ ɩɥɢɬɵ ɩɪɢɧɢɦɚɟɦ 1000 ɧɚ 200 ɦɦ, ɜɥɚɠɧɨɫɬɶ 
ɞɪɟɜɟɫɢɧɵ (10±2) %. 

Ɋɚɫɱɟɬ ɜɵɩɨɥɧɟɧ ɩɨ ɋɉ 64.13330.2017. 
ɋɨɛɫɬɜɟɧɧɵɣ ɜɟɫ ɩɥɢɬɵ ɡɚɞɚɧ ɪɚɫɱɟɬɧɵɦ ɤɨɦɩɥɟɤɫɨɦ. 
Ɂɚɤɪɟɩɥɟɧɢɟ ɫɬɪɨɩɢɥɶɧɨɣ ɧɨɝɢ ɢɡ ɩɥɨɫɤɨɫɬɢ ɢɡɝɢɛɚ ɩɪɢɧɹɬɨ 

ɫɩɥɨɲɧɵɦ. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ γn = 1. 
ɉɨɪɨɞɚ ɞɪɟɜɟɫɢɧɵ – ɋɨɫɧɚ. ɋɨɪɬ ɞɪɟɜɟɫɢɧɵ – 2. ɉɥɨɬɧɨɫɬɶ ɞɪɟɜɟɫɢɧɵ 

500 ɤɝ/ɦ3. 

 

Ɋɢɫɭɧɨɤ 2.5 – Ʉɨɧɫɬɪɭɤɬɢɜɧɨɟ ɪɟɲɟɧɢɟ 
 

Ɍɚɛɥɢɰɚ 2.11 - Ɂɚɤɪɟɩɥɟɧɢɹ ɨɬ ɩɨɩɟɪɟɱɧɵɯ ɫɦɟɳɟɧɢɣ ɢ ɩɨɜɨɪɨɬɨɜ 

 ɋɥɟɜɚ ɋɩɪɚɜɚ 

ɋɦɟɳɟɧɢɟ ɜɞɨɥɶ Y Ɂɚɤɪɟɩɥɟɧɨ Ɂɚɤɪɟɩɥɟɧɨ 

ɋɦɟɳɟɧɢɟ ɜɞɨɥɶ Z Ɂɚɤɪɟɩɥɟɧɨ Ɂɚɤɪɟɩɥɟɧɨ 

ɉɨɜɨɪɨɬ ɜɨɤɪɭɝ Y Ɂɚɤɪɟɩɥɟɧɨ Ɂɚɤɪɟɩɥɟɧɨ 

ɉɨɜɨɪɨɬ ɜɨɤɪɭɝ Z   

ɋɩɥɨɲɧɨɟ ɡɚɤɪɟɩɥɟɧɢɟ ɫɠɚɬɵɯ ɷɥɟɦɟɧɬɨɜ ɫɟɱɟɧɢɹ ɢɡ ɩɥɨɫɤɨɫɬɢ ɢɡɝɢɛɚ 

 

5,745
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Ɍɚɛɥɢɰɚ 2.12 – ɋɟɱɟɧɢɟ ɩɥɢɬɵ 

 
b = 1000 ɦɦ 
h = 200 ɦɦ 

ɋɟɱɟɧɢɟ ɢɡ ɤɥɟɟɧɨɣ ɞɪɟɜɟɫɢɧɵ 
 

 
Ɍɚɛɥɢɰɚ 2.13 - Ɂɚɝɪɭɠɟɧɢɟ 1 - ɩɨɫɬɨɹɧɧɨɟ 

 Ɍɢɩ ɧɚɝɪɭɡɤɢ ȼɟɥɢɱɢɧɚ Ʉɨɷɮɮɢɰɢɟɧɬ ɜɤɥɸɱɟɧɢɹ ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ 
 

 

100 ɤɝ/ɦ 1,1 
 ɞɥɢɧɚ = 5,760 ɦ 
 

 

11 ɤɝ/ɦ  
 

Ɍɚɛɥɢɰɚ 2.14 – ɗɩɸɪɵ ɨɬ ɞɟɣɫɬɜɢɹ ɩɨɫɬɨɹɧɧɨɣ ɧɚɝɪɭɡɤɢ 
Ɂɚɝɪɭɠɟɧɢɟ 1 - ɩɨɫɬɨɹɧɧɨɟ 

Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɞeɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ: 1,1 

 

 

 

 

500 500

1000

1
0
01
0
0 Y

Z

5,745

11110

-347,573 кг

347,573 кг

-332,801 кг*м

166,388 кг*м
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Ɍɚɛɥɢɰɚ 2.15 - Ɂɚɝɪɭɠɟɧɢɟ 2 - ɜɪɟɦɟɧɧɨɟ ɞɥɢɬɟɥɶɧɨ ɞɟɣɫɬɜɭɸɳɟɟ 

 Ɍɢɩ ɧɚɝɪɭɡɤɢ ȼɟɥɢɱɢɧɚ Ʉɨɷɮɮɢɰɢɟɧɬ ɜɤɥɸɱɟɧɢɹ ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ 
 ɞɥɢɧɚ = 5,745 ɦ 
 

 

180 ɤɝ/ɦ  

 
Ɍɚɛɥɢɰɚ 2.16 – ɗɩɸɪɵ ɨɬ ɞɟɣɫɬɜɢɹ ɡɚɝɪɭɠɟɧɢɹ 2 

Ɂɚɝɪɭɠɟɧɢɟ 2 - ɜɟɬɪɨɜɨɟ 

Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɞeɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ: 1,4 

 

  

 

Ɍɚɛɥɢɰɚ 2.17 – Ɉɩɨɪɧɵɟ ɪɟɚɤɰɢɢ 

 
Ɉɩɨɪɧɵɟ ɪɟɚɤɰɢɢ 

ɋɢɥɚ ɜ ɨɩɨɪɟ 1, ɤɝ ɋɢɥɚ ɜ ɨɩɨɪɟ 2, ɤɝ 
ɩɨ ɤɪɢɬɟɪɢɸ 

Mmax 
0 0 

ɩɨ ɤɪɢɬɟɪɢɸ 
Mmin 

-811,236 847,244 

ɩɨ ɤɪɢɬɟɪɢɸ 
Qmax 

-811,236 847,244 

ɩɨ ɤɪɢɬɟɪɢɸ Qmin 0 0 
 
 

5,745

180

-517,05 кг

517,05 кг

-495,075 кг*м

247,519 кг*м
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Ɍɚɛɥɢɰɚ 2.18 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ 

ɉɪɨɜɟɪɟɧɨ ɩɨ ɋɉ ɉɪɨɜɟɪɤɚ 
Ʉɨɷɮɮɢɰɢɟɧɬ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɩ. 6.9 
ɉɪɨɱɧɨɫɬɶ ɷɥɟɦɟɧɬɚ ɩɪɢ ɞɟɣɫɬɜɢɢ 

ɢɡɝɢɛɚɸɳɟɝɨ ɦɨɦɟɧɬɚ 
0,092 

ɩ.6.10 ɉɪɨɱɧɨɫɬɶ ɩɪɢ ɞɟɣɫɬɜɢɢ ɩɨɩɟɪɟɱɧɨɣ ɫɢɥɵ 0,042 

ɩ.6.14 
ɍɫɬɨɣɱɢɜɨɫɬɶ ɩɥɨɫɤɨɣ ɮɨɪɦɵ 

ɞɟɮɨɪɦɢɪɨɜɚɧɢɹ 
1,081*10-006 

ɩ.6.35 ɉɪɨɝɢɛ 0,024 

 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 0,092 - ɉɪɨɱɧɨɫɬɶ 

ɷɥɟɦɟɧɬɚ ɩɪɢ ɞɟɣɫɬɜɢɢ ɢɡɝɢɛɚɸɳɟɝɨ ɦɨɦɟɧɬɚ.  
ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɩɥɢɬɵ, ɫɟɱɟɧɢɟɦ 1000 ɧɚ 200 – 

ɨɛɟɫɩɟɱɟɧɚ. 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɩɪɨɝɢɛ – 0,001 ɦ < 1

175
 = 0,026 ɦ.  

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɩɪɨɝɢɛ ɧɟ ɩɪɟɜɵɲɚɟɬ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɣ (ɬɚɛɥ. ȿ1 
ɉɪɢɥ. ȿ.2 ɋɉ 20.13330.2016).  
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2.8Ɉɛɟɫɩɟɱɟɧɢɟ ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɣ 
 
2.8.1 Ɂɚɳɢɬɚ ɨɬ ɭɜɥɚɠɧɟɧɢɹ ɢ ɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɪɚɡɪɭɲɟɧɢɹ. 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɋɉ 64.13330.2017, ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɭɜɥɚɠɧɟɧɢɹ 

ɞɟɪɟɜɹɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬ ɤɨɧɫɬɪɭɤɰɢɨɧɧɵɟ ɦɟɪɵ ɢ 
ɡɚɳɢɬɧɭɸ ɨɛɪɚɛɨɬɤɭ, ɤɨɬɨɪɵɟ ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶ ɫɨɯɪɚɧɧɨɫɬɶ 
ɤɨɧɫɬɪɭɤɰɢɣ ɩɪɢ ɫɤɥɚɞɢɪɨɜɚɧɢɢ, ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ ɢ ɦɨɧɬɚɠɟ, ɚ ɬɚɤɠɟ 
ɞɨɥɝɨɜɟɱɧɨɫɬɶ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ. Ʉɨɧɫɬɪɭɤɰɢɨɧɧɵɟ ɦɟɪɵ ɨɛɹɡɚɬɟɥɶɧɵ 
ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɧɚɡɧɚɱɟɧɢɹ ɢ ɫɪɨɤɚ ɫɥɭɠɛɵ ɡɞɚɧɢɹ ɢɥɢ ɫɨɨɪɭɠɟɧɢɹ, ɚ ɬɚɤɠɟ ɨɬ 
ɬɨɝɨ, ɩɪɨɢɡɜɨɞɢɬɫɹ ɯɢɦɢɱɟɫɤɚɹ ɡɚɳɢɬɚ ɞɪɟɜɟɫɢɧɵ ɢɥɢ ɧɟɬ. 

Ʉɨɧɫɬɪɭɤɰɢɨɧɧɵɟ ɦɟɪɵ ɞɨɥɠɧɵ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ: 
1) ɉɪɟɞɨɯɪɚɧɟɧɢɟ ɞɪɟɜɟɫɢɧɵ ɤɨɧɫɬɪɭɤɰɢɣ ɨɬ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ 

ɭɜɥɚɠɧɟɧɢɹ ɚɬɦɨɫɮɟɪɧɵɦɢ ɨɫɚɞɤɚɦɢ, ɝɪɭɧɬɨɜɵɦɢ ɢ ɬɚɥɵɦɢ ɜɨɞɚɦɢ (ɡɚ 
ɢɫɤɥɸɱɟɧɢɟɦ ɨɩɨɪ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ), ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɦɢ 
ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦɢ ɜɨɞɚɦɢ; 

2) ɋɢɫɬɟɦɚɬɢɱɟɫɤɭɸ ɩɪɨɫɭɲɤɭ ɞɪɟɜɟɫɢɧɵ ɤɨɧɫɬɪɭɤɰɢɣ ɩɭɬɟɦ ɫɨɡɞɚɧɢɹ 
ɨɫɭɲɚɸɳɟɝɨ ɬɟɦɩɟɪɚɬɭɪɧɨ-ɜɥɚɠɧɨɫɬɧɨɝɨ ɪɟɠɢɦɚ (ɟɫɬɟɫɬɜɟɧɧɚɹ ɢ 
ɩɪɢɧɭɞɢɬɟɥɶɧɚɹ ɜɟɧɬɢɥɹɰɢɹ ɩɨɦɟɳɟɧɢɹ, ɭɫɬɪɨɣɫɬɜɨ ɜ ɤɨɧɫɬɪɭɤɰɢɹɯ ɢ ɱɚɫɬɹɯ 
ɡɞɚɧɢɣ ɨɫɭɲɚɸɳɢɯ ɩɪɨɞɭɯɨɜ, ɚɷɪɚɬɨɪɨɜ). 

ɇɟɫɭɳɢɟ ɞɟɪɟɜɹɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ (ɮɟɪɦɵ, ɚɪɤɢ, ɛɚɥɤɢ ɢ ɞɪ.) ɞɨɥɠɧɵ 
ɛɵɬɶ ɨɬɤɪɵɬɵɦɢ, ɯɨɪɨɲɨ ɩɪɨɜɟɬɪɢɜɚɟɦɵɦɢ, ɩɨ ɜɨɡɦɨɠɧɨɫɬɢ ɞɨɫɬɭɩɧɵɦɢ ɜɨ 
ɜɫɟɯ ɱɚɫɬɹɯ ɞɥɹ ɨɫɦɨɬɪɚ, ɚ ɬɚɤɠɟ ɩɪɨɜɟɞɟɧɢɹ ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɨɝɨ ɪɟɦɨɧɬɚ, 
ɜɤɥɸɱɚɸɳɟɝɨ ɪɚɛɨɬɵ ɩɨ ɯɢɦɢɱɟɫɤɨɣ ɡɚɳɢɬɟ ɷɥɟɦɟɧɬɨɜ ɤɨɧɫɬɪɭɤɰɢɣ. 

ȼɟɧɬɢɥɢɪɨɜɚɧɢɟ ɩɥɢɬ ɩɨɤɪɵɬɢɣ ɞɨɥɠɧɨ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɱɟɪɟɡ 
ɩɪɨɞɭɯɢ, ɫɩɟɰɢɚɥɶɧɨ ɭɫɬɪɚɢɜɚɟɦɵɟ ɦɟɠɞɭ ɧɚɪɭɠɧɨɣ ɨɛɲɢɜɤɨɣ ɢ 
ɭɬɟɩɥɢɬɟɥɟɦ. 

ȼ ɰɟɥɹɯ ɩɪɟɞɨɯɪɚɧɟɧɢɹ ɧɚɪɭɠɧɵɯ ɫɬɟɧ ɨɬ ɧɚɦɨɤɚɧɢɹ ɪɚɫɫɬɨɹɧɢɟ ɨɬ 
ɨɬɦɨɫɬɤɢ ɞɨ ɧɢɡɚ ɩɚɧɟɥɟɣ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 40 ɫɦ, ɚ ɜɵɧɨɫ ɤɚɪɧɢɡɚ (ɫɜɟɫ 
ɤɪɨɜɥɢ) ɩɪɢ ɧɟɨɪɝɚɧɢɡɨɜɚɧɧɨɦ ɜɨɞɨɨɬɜɨɞɟ – ɧɟ ɦɟɧɟɟ 50 ɫɦ. 

ɇɟɫɭɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɨɛɪɚɛɚɬɵɜɚɸɬ ɜɥɚɝɨɡɚɳɢɬɧɵɦɢ ɫɨɫɬɚɜɚɦɢ. 
Ɉɬɜɟɬɫɬɜɟɧɧɵɟ ɱɚɫɬɢ ɤɨɧɫɬɪɭɤɰɢɣ – ɦɟɫɬɚ ɫɨɩɪɢɤɚɫɚɧɢɹ ɞɪɟɜɟɫɢɧɵ ɫ 
ɦɟɬɚɥɥɨɦ, ɤɚɦɧɟɦ ɢ ɛɟɬɨɧɨɦ, ɚ ɬɚɤɠɟ ɤɨɧɰɵ ɷɥɟɦɟɧɬɨɜ ɨɛɪɚɛɚɬɵɜɚɸɬ 
ɩɨɤɪɵɬɢɹɦɢ ɧɚ ɨɫɧɨɜɟ ɬɢɨɤɨɥɨɜɵɯ ɦɚɫɬɢɤ ɢ ɷɩɨɤɫɢɞɧɵɯ ɫɦɨɥ. 

ȼ ɬɟɯ ɫɥɭɱɚɹɯ ɤɨɝɞɚ ɞɪɟɜɟɫɢɧɚ ɢɦɟɟɬ ɩɨɜɵɲɟɧɧɭɸ ɧɚɱɚɥɶɧɭɸ 
ɜɥɚɠɧɨɫɬɶ ɢ ɟɟ ɛɵɫɬɪɨɟ ɩɪɨɫɵɯɚɧɢɟ ɜ ɤɨɧɫɬɪɭɤɰɢɢ ɡɚɬɪɭɞɧɟɧɨ, ɚ ɬɚɤɠɟ ɤɨɝɞɚ 
ɤɨɧɫɬɪɭɤɰɢɨɧɧɵɦɢ ɦɟɪɚɦɢ ɧɟɥɶɡɹ ɭɫɬɪɚɧɢɬɶ ɩɨɫɬɨɹɧɧɨɟ ɢɥɢ ɩɟɪɢɨɞɢɱɟɫɤɨɟ 
ɭɜɥɚɠɧɟɧɢɟ ɞɪɟɜɟɫɢɧɵ, ɫɥɟɞɭɟɬ ɩɪɢɦɟɧɹɬɶ ɯɢɦɢɱɟɫɤɢɟ ɦɟɪɵ ɡɚɳɢɬɵ 
(ɤɨɧɫɟɪɜɢɪɨɜɚɧɢɟ, ɚɧɬɢɫɟɩɬɢɪɨɜɚɧɢɟ, ɝɢɞɪɨɮɨɛɢɡɚɰɢɸ, ɧɚɧɟɫɟɧɢɟ 
ɜɥɚɝɨɡɚɳɢɬɧɵɯ ɩɨɤɪɵɬɢɣ ɢ ɞɪ.) ɋɤɚɡɚɧɧɨɟ ɨɬɧɨɫɢɬɫɹ ɬɚɤɠɟ ɤ ɤɨɧɫɬɪɭɤɰɢɹɦ 
ɢɡ ɮɚɧɟɪɵ, LVL  ɢ ɞɪɭɝɢɯ ɞɪɟɜɟɫɧɨ-ɩɥɢɬɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. 

Ⱦɥɹ ɡɚɳɢɬɵ ɨɬ ɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɪɚɡɪɭɲɟɧɢɹ ɩɪɢɦɟɧɹɸɬ ɚɧɬɢɫɟɩɬɢɤɢ. 
ȼɨɞɨɪɚɫɬɜɨɪɢɦɵɟ: ɮɬɨɪɢɫɬɵɣ ɧɚɬɪɢɣ, ɤɪɟɦɧɟɮɬɨɪɢɫɬɵɣ ɧɚɬɪɢɣ, 
ɤɪɟɦɧɟɮɬɨɪɢɫɬɵɣ ɚɦɦɨɧɢɣ, ɞɨɧɚɥɢɬ ɢ ɞɪ. Ⱥɧɬɢɫɟɩɬɢɤɢ ɧɚ ɧɟɮɬɟɩɪɨɞɭɤɬɚɯ ɢ 
ɥɟɝɤɢɯ ɦɚɫɥɚɯ; ɩɪɟɩɚɪɚɬɵ ɩɟɤɬɚɯɥɨɪɮɟɧɨɥɚ ɜ ɨɪɝɚɧɢɱɟɫɤɢɯ ɪɚɫɬɜɨɪɢɬɟɥɹɯ, 
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ɧɚɮɬɟɧɚɬ ɦɟɞɢ. Ɇɚɫɥɹɧɢɫɬɵɟ ɚɧɬɢɫɟɩɬɢɤɢ: ɦɚɫɥɨ ɤɚɦɟɧɧɨ-ɭɝɨɥɶɧɨɟ, 
ɚɧɬɪɚɰɟɧɨɜɨɟ, ɫɥɚɧɰɟɜɨɟ. Ɍɢɩ ɚɧɬɢɫɟɩɬɢɪɨɜɚɧɢɹ – ɩɨɜɟɪɯɧɨɫɬɧɚɹ ɨɛɪɚɛɨɬɤɚ, 
ɩɪɨɩɢɬɤɚ ɜ ɜɚɧɧɚɯ ɢɥɢ ɚɜɬɨɤɥɚɜɚɯ ɩɨɞ ɞɚɜɥɟɧɢɟɦ, ɨɛɦɚɡɤɚ ɩɚɫɬɚɦ. 

 
2.8.2 Ɂɚɳɢɬɚ ɤɨɧɫɬɪɭɤɰɢɣ ɨɬ ɜɨɡɝɨɪɚɧɢɹ. 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɋɉ 64.13330.2017, ɞɪɟɜɟɫɢɧɚ ɹɜɥɹɟɬɫɹ ɝɨɪɸɱɢɦ 

ɦɚɬɟɪɢɚɥɨɦ. ɇɟɡɚɳɢɳɟɧɧɚɹ ɞɪɟɜɟɫɢɧɚ ɨɬɧɨɫɢɬɫɹ ɤ ɤɥɚɫɫɭ ɩɨɠɚɪɧɨɣ 
ɨɩɚɫɧɨɫɬɢ ɷɥɟɦɟɧɬɨɜ ɤɨɧɫɬɪɭɤɰɢɢ ɄɁ, ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɜɪɟɦɟɧɢ ɜɨɡɞɟɣɫɬɜɢɹ 
ɨɝɧɹ ɢ ɬɪɟɛɭɟɦɨɝɨ ɩɪɟɞɟɥɚ ɢɯ ɨɝɧɟɫɬɨɣɤɨɫɬɢ. 

ɋɧɢɠɟɧɢɟ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ (ɩɨɜɵɲɟɧɢɟ ɤɥɚɫɫɚ ɩɨɠɚɪɧɨɣ 
ɨɩɚɫɧɨɫɬɢ ɞɨ Ʉ0, Ʉ1, ɢɥɢ Ʉ2) ɷɥɟɦɟɧɬɨɜ ɤɨɧɫɬɪɭɤɰɢɢ ɢɡ ɞɪɟɜɟɫɢɧɵ 
ɞɨɫɬɢɝɚɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟɦ ɫɪɟɞɫɬɜ ɨɝɧɟɡɚɳɢɬɵ. ɇɟɤɨɬɨɪɵɟ ɢɡ ɫɪɟɞɫɬɜ 
ɨɝɧɟɡɚɳɢɬɵ, ɨɫɨɛɟɧɧɨ ɤɨɧɫɬɪɭɤɰɢɨɧɧɵɟ, ɭɜɟɥɢɱɢɜɚɸɬ ɩɪɟɞɟɥ ɨɝɧɟɫɬɨɣɤɨɫɬɢ 
ɤɨɧɫɬɪɭɤɰɢɣ. 

ȼ ɤɚɱɟɫɬɜɟ ɨɝɧɟɡɚɳɢɬɵ ɞɥɹ ɞɪɟɜɟɫɢɧɵ ɫɥɟɞɭɟɬ ɩɪɢɦɟɧɹɬɶ 
ɨɝɧɟɡɚɳɢɬɧɵɟ ɫɨɫɬɚɜɵ I ɢ II ɝɪɭɩɩ ɨɝɧɟɡɚɳɢɬɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ, ɤɨɬɨɪɭɸ 
ɨɩɪɟɞɟɥɹɸɬ ɩɭɬɟɦ ɦɚɥɨɦɚɫɲɬɚɛɧɵɯ ɥɚɛɨɪɚɬɨɪɧɵɯ ɢɫɩɵɬɚɧɢɣ, ɚ ɬɚɤɠɟ 
ɫɟɪɬɢɮɢɰɢɪɨɜɚɧɧɵɟ ɫɨɫɬɚɜɵ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɬɪɟɛɭɟɦɵɣ ɤɥɚɫɫ ɩɨɠɚɪɧɨɣ 
ɨɩɚɫɧɨɫɬɢ ɡɚɳɢɳɚɟɦɵɯ ɤɨɧɫɬɪɭɤɰɢɣ, ɩɨɞɬɜɟɪɠɞɟɧɧɵɣ ɩɭɬɟɦ ɩɪɨɜɟɞɟɧɢɹ 
ɨɝɧɟɜɵɯ ɢɫɩɵɬɚɧɢɣ ɧɚ ɩɨɠɚɪɧɭɸ ɨɩɚɫɧɨɫɬɶ. 

Ⱦɚɧɧɵɟ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɨɤɚɡɚɬɟɥɟɣ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ 
ɤɨɧɫɬɪɭɤɰɢɣ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɤɨɧɤɪɟɬɧɵɯ ɫɪɟɞɫɬɜ ɨɝɧɟɡɚɳɢɬɵ ɞɨɥɠɧɵ 
ɩɪɟɞɨɫɬɚɜɥɹɬɶ ɩɨɫɬɚɜɳɢɤɢ ɫɪɟɞɫɬɜ ɨɝɧɟɡɚɳɢɬɵ. 

ɉɪɢɦɟɧɟɧɢɟ ɄȾɄ ɜɨ ɦɧɨɝɢɯ ɫɥɭɱɚɹɯ ɫɜɹɡɚɧɨ ɫ ɜɵɫɨɤɢɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ 
ɤ ɢɯ ɜɧɟɲɧɟɦɭ ɜɢɞɭ, ɩɨɷɬɨɦɭ ɨɝɧɟɡɚɳɢɬɧɵɟ ɫɨɫɬɚɜɵ ɜ ɷɬɢɯ ɫɥɭɱɚɹɯ ɞɨɥɠɧɵ 
ɫɨɯɪɚɧɹɬɶ ɟɫɬɟɫɬɜɟɧɧɭɸ ɬɟɤɫɬɭɪɭ ɞɪɟɜɟɫɢɧɵ. 

ɉɪɢ ɜɵɛɨɪɟ ɨɝɧɟɡɚɳɢɬɧɵɯ ɫɨɫɬɚɜɨɜ ɫɥɟɞɭɟɬ ɭɱɢɬɵɜɚɬɶ ɞɚɧɧɵɟ ɨ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɢɯ ɩɟɪɢɨɞɢɱɟɫɤɨɣ ɡɚɦɟɧɵ ɢɥɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɢ ɨ 
ɧɟɞɨɩɭɫɬɢɦɨɫɬɢ ɢɯ ɩɪɢɦɟɧɟɧɢɢ ɜ ɦɟɫɬɚɯ, ɢɫɤɥɸɱɚɸɳɢɯ ɜɵɩɨɥɧɟɧɢɟ ɷɬɢɯ 
ɨɩɟɪɚɰɢɣ, ɚ ɬɚɤɠɟ ɬɪɟɛɨɜɚɧɢɹ ɨɛ ɢɯ ɫɨɨɬɜɟɬɫɬɜɢɢ ɧɨɪɦɚɦ ɩɪɢɦɟɧɟɧɢɹ 
ɨɬɞɟɥɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. 

ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɞɟɪɟɜɹɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɫɥɟɞɭɟɬ ɫɨɛɥɸɞɚɬɶ 
ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɢɯ ɡɚɳɢɬɟ ɨɬ ɜɨɡɝɨɪɚɧɢɹ. ɋ ɷɬɨɣ ɰɟɥɶɸ ɧɟ ɪɟɤɨɦɟɧɞɭɟɬɫɹ 
ɩɪɢɦɟɧɹɬɶ ɤɨɧɫɬɪɭɤɰɢɢ ɢɡ ɧɟɤɥɟɟɧɨɣ ɞɪɟɜɟɫɢɧɵ ɜ ɭɫɥɨɜɢɹɯ ɞɥɢɬɟɥɶɧɨɝɨ 
ɧɚɝɪɟɜɚ, ɟɫɥɢ ɬɟɦɩɟɪɚɬɭɪɚ ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ ɩɪɟɜɵɲɚɟɬ 50°ɋ ɢ ɞɥɹ 
ɤɨɧɫɬɪɭɤɰɢɣ ɢɡ ɤɥɟɟɧɨɣ ɞɪɟɜɟɫɢɧɵ 35 °ɋ. 

Ⱦɟɪɟɜɹɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɞɨɥɠɧɵ ɛɵɬɶ ɪɚɡɞɟɥɟɧɵ ɧɚ ɱɚɫɬɢ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɦɢ ɩɪɟɝɪɚɞɚɦɢ ɢɡ ɧɟɫɝɨɪɚɟɦɵɯ ɦɚɬɟɪɢɚɥɨɜ. ȼ ɩɨɩɟɪɟɱɧɨɦ 
ɧɚɩɪɚɜɥɟɧɢɢ ɡɞɚɧɢɹ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɞɢɚɮɪɚɝɦɵ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɜɞɨɥɶ 
ɧɟɫɭɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɫ ɲɚɝɨɦ ɧɟ ɛɨɥɟɟ 6 ɦ. ȼɟɧɬɢɥɢɪɭɟɦɵɟ ɨɝɪɚɠɞɚɸɳɢɟ 
ɤɨɧɫɬɪɭɤɰɢɢ ɩɨɤɪɵɬɢɣ ɬɚɤɠɟ ɞɨɥɠɧɵ ɪɚɫɱɥɟɧɹɬɶɫɹ ɞɢɚɮɪɚɝɦɚɦɢ ɢɡ 
ɧɟɫɝɨɪɚɟɦɵɯ ɦɚɬɟɪɢɚɥɨɜ ɧɚ ɨɬɫɟɤɢ. Ⱦɟɪɟɜɹɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɧɟ ɞɨɥɠɧɵ 
ɢɦɟɬɶ ɫɨɨɛɳɚɸɳɢɯɫɹ ɩɨɥɨɫɬɟɣ ɫ ɬɹɝɨɣ ɜɨɡɞɭɯɚ, ɩɨ ɤɨɬɨɪɵɦ ɦɨɠɟɬ 
ɪɚɫɩɪɨɫɬɪɚɧɹɬɶɫɹ ɩɥɚɦɹ, ɧɟɞɨɫɬɭɩɧɨɟ ɞɥɹ ɬɭɲɟɧɢɹ. 
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ȼ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɦ ɨɬɧɨɲɟɧɢɢ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɟɟ ɞɟɪɟɜɹɧɧɵɟ 
ɤɨɧɫɬɪɭɤɰɢɢ ɦɚɫɫɢɜɧɨɝɨ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɫɟɱɟɧɢɹ ɫ ɡɚɤɪɭɝɥɟɧɢɹɦɢ, ɢɦɟɸɳɢɟ 
ɛɨɥɶɲɢɟ ɩɪɟɞɟɥɵ ɨɝɧɟɫɬɨɣɤɨɫɬɢ, ɱɟɦ ɞɨɳɚɬɵɟ ɢɥɢ ɤɥɟɟɮɚɧɟɪɧɵɟ. Ɉɩɚɫɧɵ ɜ 
ɩɨɠɚɪɧɨɦ ɨɬɧɨɲɟɧɢɢ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɧɚɤɥɚɞɤɢ, ɛɨɥɬɵ ɢ ɞɪɭɝɢɟ ɞɟɬɚɥɢ 
ɫɨɟɞɢɧɢɬɟɥɶɧɵɯ ɢ ɨɩɨɪɧɵɯ ɭɡɥɨɜ ɞɟɪɟɜɹɧɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɬɚɤ ɤɚɤ ɨɧɢ, 
ɹɜɥɹɹɫɶ ɩɪɨɜɨɞɧɢɤɚɦɢ ɬɟɩɥɚ, ɫɧɢɠɚɸɬ ɩɪɟɞɟɥ ɨɝɧɟɫɬɨɣɤɨɫɬɢ ɞɟɪɟɜɹɧɧɵɯ 
ɤɨɧɫɬɪɭɤɰɢɣ, ɩɨɷɬɨɦɭ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɭɡɥɵ ɢ ɫɨɟɞɢɧɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ 
ɬɳɚɬɟɥɶɧɨ ɡɚɳɢɳɚɬɶ ɨɝɧɟɡɚɳɢɬɧɵɦɢ ɩɨɤɪɵɬɢɹɦɢ. 

Ʉ ɯɢɦɢɱɟɫɤɢɦ ɦɟɪɚɦ ɡɚɳɢɬɵ ɞɟɪɟɜɹɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɨɬ ɜɨɡɝɨɪɚɧɢɹ 
ɨɬɧɨɫɢɬɫɹ ɩɪɢɦɟɧɟɧɢɟ ɩɪɨɩɢɬɤɢ ɨɝɧɟɡɚɳɢɬɧɵɦɢ ɫɨɫɬɚɜɚɦɢ ɢɥɢ ɧɚɧɟɫɟɧɢɟ 
ɨɝɧɟɡɚɳɢɬɧɵɯ ɤɪɚɫɨɤ. Ɂɚɳɢɬɧɵɟ ɫɪɟɞɫɬɜɚ, ɩɪɟɞɨɯɪɚɧɹɸɳɢɟ ɞɪɟɜɟɫɢɧɭ ɨɬ 
ɜɨɡɝɨɪɚɧɢɹ, ɧɚɡɵɜɚɸɬɫɹ ɚɧɬɢɩɢɪɟɧɚɦɢ. 

 
2.8.3 Ɂɚɳɢɬɚ ɤɨɧɫɬɪɭɤɰɢɣ ɩɪɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ. 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȽɈɋɌ 6564-84, ɉɢɥɨɦɚɬɟɪɢɚɥɵ ɢ ɡɚɝɨɬɨɜɤɢ 

ɬɪɚɧɫɩɨɪɬɢɪɭɸɬ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɦ, ɚɜɬɨɦɨɛɢɥɶɧɵɦ ɢ ɜɨɞɧɵɦ ɬɪɚɧɫɩɨɪɬɨɦ 
ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɚɜɢɥɚɦɢ ɩɟɪɟɜɨɡɤɢ ɝɪɭɡɨɜ, ɞɟɣɫɬɜɭɸɳɢɦɢ ɧɚ ɞɚɧɧɨɦ 
ɜɢɞɟ ɬɪɚɧɫɩɨɪɬɚ. 

ɉɪɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɢ ɞɟɪɟɜɹɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɢɡɞɟɥɢɹ ɞɨɥɠɧɵ 
ɛɵɬɶ ɡɚɳɢɳɟɧɵ ɨɬ ɭɜɥɚɠɧɟɧɢɹ, ɚ ɬɚɤɠɟ ɨɬ ɧɚɝɪɟɜɚɧɢɹ ɫɨɥɧɟɱɧɵɦɢ ɥɭɱɚɦɢ 
ɜɨ ɢɡɛɟɠɚɧɢɟ ɪɚɫɬɪɟɫɤɢɜɚɧɢɹ ɞɪɟɜɟɫɢɧɵ ɢɥɢ ɪɚɫɫɥɨɟɧɢɹ ɤɥɟɟɜɵɯ ɲɜɨɜ. ɉɪɢ 
ɩɟɪɟɜɨɡɤɟ ɧɟɫɭɳɢɯ ɤɥɟɟɧɵɯ ɞɟɪɟɜɹɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɯ 
ɝɚɛɚɪɢɬɨɜ ɢɫɩɨɥɶɡɭɸɬ ɛɨɪɬɨɜɵɟ ɚɜɬɨɦɨɛɢɥɢ, ɚɜɬɨɩɨɟɡɞɚ ɫ ɩɪɢɰɟɩɚɦɢ, 
ɤɨɥɨɧɧɨɜɨɡɵ, ɛɚɥɤɨɜɨɡɵ ɢ ɮɟɪɦɨɜɨɡɵ. Ʉɨɧɫɬɪɭɤɰɢɢ ɭɤɥɚɞɵɜɚɸɬ ɧɚ 
ɬɪɚɧɫɩɨɪɬɧɵɟ ɫɪɟɞɫɬɜɚ, ɨɛɟɫɩɟɱɢɜɚɹ ɢɯ ɭɫɬɨɣɱɢɜɨɟ ɩɨɥɨɠɟɧɢɟ ɢ ɨɩɢɪɚɧɢɟ, 
ɩɨ ɜɨɡɦɨɠɧɨɫɬɢ ɛɥɢɡɤɨɟ ɤ ɩɪɨɟɤɬɧɨɦɭ. ɉɨɝɪɭɠɚɟɦɵɟ ɢɡɞɟɥɢɹ ɞɨɥɠɧɵ 
ɩɪɨɱɧɨ ɡɚɤɪɟɩɥɹɬɶɫɹ ɢ ɭɜɹɡɵɜɚɬɶɫɹ ɩɟɧɶɤɨɜɵɦ ɤɚɧɚɬɨɦ, ɫɠɢɦɚɦɢ ɢ ɬ.ɞ. 
Ƚɧɭɬɨɤɥɟɟɧɵɟ ɞɟɪɟɜɹɧɧɵɟ ɪɚɦɵ ɩɟɪɟɜɨɡɹɬ ɩɨ 4 ɢɥɢ 5 ɤɨɦɩɥɟɤɬɨɜ 
ɨɞɧɨɜɪɟɦɟɧɧɨ. 

ɉɪɢ ɩɟɪɟɜɨɡɤɟ ɜ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ ɜɚɝɨɧɚɯ ɪɚɦɵ ɫɬɚɜɹɬ ɜɟɪɬɢɤɚɥɶɧɨ 
ɫɬɨɣɤɚɦɢ ɜɜɟɪɯ ɜ ɞɜɚ ɪɹɞɚ ɩɨ ɜɵɫɨɬɟ, ɨɬɫɬɭɩɢɜ ɨɬ ɩɪɨɞɨɥɶɧɨɣ ɫɬɟɧɵ ɜɚɝɨɧɚ 
ɧɚ 650 ɦɦ. Ɋɚɦɵ ɫɬɚɜɹɬ ɧɚ ɞɟɪɟɜɹɧɧɵɟ ɩɨɞɤɥɚɞɤɢ, ɪɚɫɬɚɜɥɟɧɧɵɟ ɩɪɢɦɟɪɧɨ 
ɱɟɪɟɡ 3 ɦ. ȼɬɨɪɨɣ ɩɨ ɜɵɫɨɬɟ ɪɹɞ ɪɚɦ ɨɬɞɟɥɹɟɬɫɹ ɩɪɨɤɥɚɞɤɚɦɢ 5 ɧɚ 15 ɫɦ, 
ɤɨɬɨɪɵɟ ɪɚɫɩɨɥɨɠɟɧɵ ɫɬɪɨɝɨ ɧɚɞ ɩɨɞɤɥɚɞɤɚɦɢ. ɐɟɧɬɪ ɬɹɠɟɫɬɢ ɩɚɤɟɬɚ 
ɝɧɭɬɨɤɥɟɟɧɵɯ ɪɚɦ ɞɨɥɠɟɧ ɧɚɯɨɞɢɬɶɫɹ ɜ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ ɫɢɦɦɟɬɪɢɢ 
ɩɥɚɬɮɨɪɦɵ. Ɋɚɦɵ ɩɪɢɤɪɭɱɢɜɚɸɬ ɤ ɩɪɨɤɥɚɞɤɚɦ ɢ ɤɪɸɤɚɦ ɩɥɚɬɮɨɪɦɵ ɦɹɝɤɨɣ 
ɩɪɨɜɨɥɨɤɨɣ ɞɥɹ ɤɪɟɩɥɟɧɢɹ ɝɪɭɡɨɜ, ɢɡɝɨɬɨɜɥɹɟɦɨɣ ɢɡ ɤɪɭɝɥɨɣ ɝɨɪɹɱɟɤɚɬɚɧɨɣ 
ɫɬɚɥɢ ɞɢɚɦɟɬɪɨɦ 6 ɦɦ. ɉɪɨɜɨɥɨɤɚ ɧɟ ɞɨɥɠɧɚ ɢɦɟɬɶ ɩɟɪɟɤɪɭɱɢɧ, ɪɚɫɫɥɨɟɧɢɣ 
ɢ ɞɪɭɝɢɯ ɞɟɮɟɤɬɨɜ. Ɍɨɥɳɢɧɭ ɩɪɨɜɨɥɨɱɧɵɯ ɫɤɪɭɬɨɤ ɨɩɪɟɞɟɥɹɸɬ ɫ ɭɱɟɬɨɦ 
ɩɪɨɞɨɥɶɧɵɯ, ɩɨɩɟɪɟɱɧɵɯ ɢ ɜɟɪɬɢɤɚɥɶɧɵɯ ɢɧɟɪɰɢɨɧɧɵɯ ɫɢɥ, ɜɟɬɪɨɜɨɣ 
ɧɚɝɪɭɡɤɢ, ɫɢɥ ɬɪɟɧɢɹ ɢ ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ ɪɚɦ (ɨɛɳɚɹ ɦɚɫɫɚ 10 ɬ, ɦɚɫɫɚ ɨɞɧɨɣ 
ɪɚɦɵ — 500 ɤɝ). 
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3 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɮɭɧɞɚɦɟɧɬɨɜ 
 

3.1 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 
 
Ⱦɚɧɧɵɣ ɪɚɡɞɟɥ ɩɨɞɪɚɡɭɦɟɜɚɟɬ ɩɨɞ ɫɨɛɨɣ ɪɚɫɱɟɬ ɢ ɬɟɯɧɢɤɨ-

ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɫɪɚɜɧɟɧɢɟ ɫɜɚɣɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ ɢ ɥɟɧɬɨɱɧɨɝɨ ɫɛɨɪɧɨɝɨ 
ɮɭɧɞɚɦɟɧɬɨɜ ɞɥɹ ɡɞɚɧɢɹ ɨɛɳɟɫɬɜɟɧɧɨɝɨ ɩɢɬɚɧɢɹ ɜ ɩ. ɒɚɥɢɧɫɤɨɟ, 
Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ Ɏɭɧɞɚɦɟɧɬɵ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɩɨɞ ɫɬɟɧɵ ɢɡ CLT-
ɩɚɧɟɥɟɣ. 

Ɂɚ ɨɬɧɨɫɢɬɟɥɶɧɭɸ ɨɬɦɟɬɤɭ 0,000 ɩɪɢɧɹɬɚ ɨɬɦɟɬɤɚ ɱɢɫɬɨɝɨ ɩɨɥɚ 1-ɨɝɨ 
ɷɬɚɠɚ, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɚɛɫɨɥɸɬɧɨɣ ɨɬɦɟɬɤɟ 198.50. 

ɂɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɚɹ ɫɢɬɭɚɰɢɹ ɦɟɫɬɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɪɟɞɫɬɚɜɥɟɧɚ 
ɧɚ ɪɢɫɭɧɤɟ 3.1: 

 
Ɋɢɫɭɧɨɤ 3.1 - ɂɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɣ ɪɚɡɪɟɡ 

 
ɇɨɪɦɚɬɢɜɧɚɹ ɝɥɭɛɢɧɚ ɫɟɡɨɧɧɨɝɨ ɩɪɨɦɟɪɡɚɧɢɹ ɝɪɭɧɬɨɜ ɞɥɹ Ʉɪɚɫɧɨɹɪɫɤɚ 

ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 2,5ɦ. 
Ɉɬɦɟɬɤɚ ɭɪɨɜɧɹ ɡɟɦɥɢ -0,35 ɦ.  
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Ʉ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɦ ɮɢɡɢɤɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɦ ɮɚɤɬɨɪɚɦ ɨɬɧɨɫɢɬɫɹ 
ɞɨɫɬɚɬɨɱɧɨ ɛɥɢɡɤɨɟ ɤ ɩɨɜɟɪɯɧɨɫɬɢ ɡɚɥɟɝɚɧɢɟ ɭɪɨɜɧɹ ɩɨɞɡɟɦɧɵɯ ɜɨɞ -6,9 ɦ. 

ȼ ɤɚɱɟɫɬɜɟ ɧɟɫɭɳɟɝɨ ɫɥɨɹ ɞɥɹ ɥɟɧɬɨɱɧɵɯ ɮɭɧɞɚɦɟɧɬɨɜ ɩɪɢɧɢɦɚɟɬɫɹ 
ɫɭɩɟɫɶ ɩɥɚɫɬɢɱɧɚɹ, ɡɚɥɟɝɚɸɳɚɹ ɫ ɨɬɦɟɬɤɢ -1,6 ɦ. ɇɚ ɨɫɧɨɜɚɧɢɢ ɜɚɪɢɚɧɬɧɨɝɨ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ (ɥɟɧɬɨɱɧɨɝɨ ɫɛɨɪɧɨɝɨ ɢ ɫɜɚɣɧɨɝɨ) ɩɭɬɟɦ ɫɪɚɜɧɟɧɢɹ ɬɟɯɧɢɤɨ-
ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɞɟɥɚɟɬɫɹ ɜɵɜɨɞ ɨɛ ɨɤɨɧɱɚɬɟɥɶɧɨɦ ɜɵɛɨɪɟ ɨɞɧɨɝɨ 
ɢɡ ɜɚɪɢɚɧɬɨɜ. 

Ɇɨɞɭɥɶ ɞɟɮɨɪɦɚɰɢɢ, ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɪɭɧɬɚ, ɭɝɨɥ 
ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɢ ɭɞɟɥɶɧɨɟ ɫɰɟɩɥɟɧɢɟ ɝɪɭɧɬɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɫɨɝɥɚɫɧɨ 
ɬɚɛɥ. 3 ɩɪɢɥ.1, ɬɚɛɥ.3 ɩɪɢɥ. 3,  ɬɚɛɥ. 2 ɩɪɢɥ. 1 [1] ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

 
Ɍɚɛɥɢɰɚ 3.1 – Ɏɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɪɭɧɬɚ 

№
 ɂ

Ƚɗ
 

ɉ
ɨɥ

ɧɨ
ɟ 

ɧɚ
ɢɦ

ɟɧ
ɨ-

ɜɚ
ɧɢ

ɟ 
ɝɪ

ɭɧ
ɬɚ

 
Ɇ

ɨɳ
ɧɨ

ɫɬ
ɶ 

ɫɥ
ɨɹ

, ɦ
 

W
 

ρ,
 ɬ

/ɦ
3  

ρ s
 , 

ɬ/
ɦ3  

ρ d
 , 

ɬ/
ɦ3  

ɟ S
r 

γ,
 ɤ

ɇ
/ɦ

3 

γ s
b, 

ɤɇ
/ɦ

3  

W
P

 

W
L
 

I L
 

ɫ,
 ɤ

ɉ
ɚ 

φ,
 ɝɪ

ɚɞ
 

ȿ,
 Ɇ

ɉ
ɚ 

R
o, 

ɤɉ
ɚ 

1 

ɉɟɫɨɤ 
ɩɵɥɟɜɚɬɵɣ, 

ɫɪɟɞɧɟɣ 
ɩɥɨɬɧɨɫɬɢ, 

ɦɚɥɨɣ 
ɫɬɟɩɟɧɢ 

ɜɨɞɨ- 
ɧɚɫɵɳɟɧɢɹ 

1,5 
0,13 1,74 2,66 1,54 

0,73 
0,47 

17,4 - - - - 
2,4 26,8 12,4 

- 

2 
ɋɭɩɟɫɶ 

ɩɥɚɫɬɢɱɧɚɹ 
2,1 

0,19 1,89 2,71 1,58 
0,71 

0,73 
18,9 - - - 0 

13,9 25,3 12,9 250 

3 

ɉɟɫɨɤ 
ɦɟɥɤɢɣ, 
ɫɪɟɞɧɟɣ 

ɩɥɨɬɧɵɣ, 
ɫɪɟɞɧɟɣ 
ɫɬɟɩɟɧɢ 

ɜɨɞɨɧɚɫɵ-
ɳɟɧɢɹ 

3,2 
0,15 1,84 2,66 1,60 

0,66 
0,60 

18,4 - - - - 
1,8 31,6 27 200 

4 

ɉɟɫɨɤ 
ɦɟɥɤɢɣ, 
ɫɪɟɞɧɟɣ 

ɩɥɨɬɧɵɣ, 
ɧɚɫɵɳɟɧ-
ɧɵɣ ɜɨɞɨɣ 

0,7 
0,15 1,84 2,66 1,60 

0,66 
1 

18,4 16,0 - - - 
1,8 31,6 27 300 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 3.1 

5 

ɉɟɫɨɤ 
ɫɪɟɞɧɟɣ 

ɤɪɭɩɧɨɫɬɢ
, ɫɪɟɞɧɟɣ 

ɩɥɨɬɧɨɫɬɢ, 
ɧɚɫɵɳɟɧ-
ɧɵɣ ɜɨɞɨɣ 

5,17 
0,16 

1,87 2,66 1,61 0,65 1 18,7 16,1 - - - 1 35 30 400 

6 
Скала м.п. - - - - - - - - - - - - 

- - - 

 

3.2Ⱥɧɚɥɢɡ ɝɪɭɧɬɨɜɵɯ ɭɫɥɨɜɢɣ 
 
1) ɇɚ ɩɨɜɟɪɯɧɨɫɬɢ ɧɚɯɨɞɢɬɫɹ ɫɥɚɛɵɣ ɝɪɭɧɬ ɩɟɫɨɤ ɩɵɥɟɜɚɬɵɣ 

ɫɪɟɞɧɟɣ ɩɥɨɬɧɨɫɬɢ 0,1 ɦ. 
2) ɂɦɟɸɬɫɹ ɫɥɚɛɵɟ ɩɨɞɫɬɢɥɚɸɳɢɟ ɫɥɨɢ – ɩɟɫɨɤ ɦɟɥɤɢɣ ɢ ɫɪɟɞɧɟɣ 

ɤɪɭɩɧɨɫɬɢ ɨɬ ɨɬɦɟɬɤɢ -3,7 ɞɨ ɨɬɦɟɬɤɢ -12,77. 
3) ɉɨɞɡɟɦɧɵɟ ɜɨɞɵ ɧɚ ɨɬɦɟɬɤɟ -6,9 ɦ. 
4) Ɋɚɫɱɟɬɧɚɹ ɝɥɭɛɢɧɚ ɫɟɡɨɧɧɨɝɨ ɩɪɨɦɟɪɡɚɧɢɹ ɜ ɩ. ɒɚɥɢɧɫɤɨɟ ɪɚɜɧɚ: 

df = 1,75 ɦ, ɝɞɟ df,n – ɧɨɪɦɚɬɢɜɧɚɹ ɝɥɭɛɢɧɚ ɫɟɡɨɧɧɨɝɨ ɩɪɨɦɟɪɡɚɧɢɹ ɝɪɭɧɬɚ: ɞɥɹ 
ɩ. ɒɚɥɢɧɫɤɨɟ  – 2,5 ɦ ɞɥɹ ɫɭɩɟɫɟɣ, ɩɟɫɤɨɜ, kh = 0,7 – ɤɨɷɮɮɢɰɢɟɧɬ, 
ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ ɬɟɩɥɨɜɨɝɨ ɪɟɠɢɦɚ ɫɨɨɪɭɠɟɧɢɹ(t = 20°ɋ). 

 
3.3ɋɛɨɪ ɧɚɝɪɭɡɨɤ 
 
ɋɛɨɪ ɧɚɝɪɭɡɨɤ ɧɚ ɮɭɧɞɚɦɟɧɬ ɩɨɞ ɧɚɪɭɠɧɵɟ ɫɬɟɧɵ ɩɪɟɞɫɬɚɜɥɟɧ ɜ 

ɬɚɛɥɢɰɟ 3.2. 
 

Ɍɚɛɥɢɰɚ 3.2- ɋɛɨɪ ɧɚɝɪɭɡɨɤ ɧɚ ɜɧɟɲɧɸɸ ɫɬɟɧɭ ɩɨ ɧɚɢɛɨɥɟɟ ɡɚɝɪɭɠɟɧɧɨɣ ɨɫɢ  
№ 
ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɪɭɡɨɜɚɹ 
ɩɥɨɳɚɞɶ, 

ɦ2 

ɇɨɪɦɚɬɢɜɧɚɹ 
ɧɚɝɪɭɡɤɚ, ɬ/ɦ2 

γf 
Ɋɚɫɱɟɬɧɚɹ 
ɧɚɝɪɭɡɤɚ, ɬ 

 ɉɨɫɬɨɹɧɧɵɟ ɧɚɝɪɭɡɤɢ 
I ɇɚɝɪɭɡɤɚ ɨɬ ɤɨɧɫɬɪɭɤɰɢɢ ɩɨɤɪɵɬɢɹ 
 ɉɪɨɮɥɢɫɬ ɇ75-750-0,8 9 0,056 1,2 0,067 
 Ɉɛɪɟɲɟɬɤɚ 9 0,036 1,2 0,043 
 ɋɬɪɨɩɢɥɚ 9 0,021 1,2 0,025 
 ɂɬɨɝɨ  0,113  0,135 
 ɂɬɨɝɨ ɧɚ 1 ɩɨɝ.ɦ. ɫɬɟɧɵ, ɬ  0,113  0,136 

II ɇɚɝɪɭɡɤɚ ɨɬ ɤɨɧɫɬɪɭɤɰɢɢ ɱɟɪɞɚɱɧɨɝɨ ɩɟɪɟɤɪɵɬɢɹ 
 ɍɬɟɩɥɢɬɟɥɶ t=200 ɦɦ 9 0,367 1,2 0,440 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 3.2  

 
Ⱦɟɪɟɜɹɧɧɚɹ CLT-ɩɚɧɟɥɶ 
t=200 ɦɦ 

9 3,500 1,0 3,500 

 ɂɬɨɝɨ  3,867  3,940 
 ɂɬɨɝɨ ɧɚ 1 ɩɨɝ.ɦ. ɫɬɟɧɵ, ɬ  3,867  3,940 

III ɇɚɝɪɭɡɤɚ ɨɬ ɤɨɧɫɬɪɭɤɰɢɢ ɩɨɥɨɜ 1-ɝɨ ɷɬɚɠɟɣ 

1 
Ʉɟɪɚɦɨɝɪɚɧɢɬɧɚɹ ɩɥɢɬɤɚ 
t=10 ɦɦ 

9 0,216 1,2 0,259 

2 ɋɬɹɠɤɚ ɐɉɊ Ɇ150 t=40 ɦɦ 9 0,778 1,2 0,934 
№ 
ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ƚɪɭɡɨɜɚɹ 
ɩɥɨɳɚɞɶ, 

ɦ2 

ɇɨɪɦɚɬɢɜɧɚɹ 
ɧɚɝɪɭɡɤɚ, ɬ/ɦ2 

γf Ɋɚɫɱɟɬɧɚɹ 
ɧɚɝɪɭɡɤɚ, ɬ 

3 ȼɵɪɚɜɧɢɜɚɸɳɚɹ ɫɬɹɠɤɚ ɢɡ 
ɐɉɊ Ɇ150 t=20 ɦɦ 

9 0,389 1,2 0,467 

4 ɋɛɨɪɧɚɹ ɠ/ɛ ɩɥɢɬɚ t=220 
ɦɦ 

9 3,500 1,0 3,500 

5 ɋɬɟɧɚ 1 ɢ 2 ɷɬɚɠɟɣ 9 4,108 1,2 4,930 
 ɂɬɨɝɨ  8,992  10,090 
 ɂɬɨɝɨ ɧɚ 1 ɩɨɝ.ɦ. ɫɬɟɧɵ, ɬ  8,992  10,090 

IV ɇɚɝɪɭɡɤɚ ɨɬ ɤɨɧɫɬɪɭɤɰɢɢ ɩɨɥɨɜ 2ɝɨ ɷɬɚɠɚ 

1 
ɅɚɦɢɧɚɬTarkett "Robinson" 
1292ɯ194ɯ12 ɦɦ, ɤɝ/ɦ2 

9 0,112 1,2 0,134 

2 
ɉɨɞɥɨɠɤɚ Ⱦɟɤɨɩɥɚɫɬ 
500ɯ1200ɯ5 ɦɦ 

9 0,778 1,2 0,934 

 ɂɬɨɝɨ  0,890  1,068 
 ɂɬɨɝɨ ɧɚ 1 ɩɨɝ.ɦ. ɫɬɟɧɵ, ɬ  0,890  1,068 

V ȼɪɟɦɟɧɧɵɟ ɧɚɝɪɭɡɤɢ ɧɚ ɩɟɪɟɤɪɵɬɢɹ ɢ ɩɨɤɪɵɬɢɹ 

 
ɉɨɥɟɡɧɚɹ ɧɚɝɪɭɡɤɚ 9 0,631 1,3 0,820 

 ɂɬɨɝɨ ɧɚ 1 ɩɨɝ.ɦ. ɫɬɟɧɵ, ɬ.  0,631  0,820 

 
Ɋɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ 
ɫɧɟɝɨɜɨɣ ɧɚɝɪɭɡɤɢ 

9 1,293 1,4 1,810 

 ɂɬɨɝɨ ɧɚ 1 ɩɨɝ.ɦ. ɫɬɟɧɵ, ɬ  1,293  1,810 

 ɂɬɨɝɨ ɧɚ 1 ɩɨɝ.ɦ. ɫɬɟɧɵ, ɬ  22,372  25,731 

 
3.4 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɛɨɪɧɨɝɨ ɠɟɥɟɡɨɛɟɬɨɧɧɨɝɨ 

ɥɟɧɬɨɱɧɨɝɨɮɭɧɞɚɦɟɧɬɚ ɧɟɝɥɭɛɨɤɨɝɨ ɡɚɥɨɠɟɧɢɹ 
 
ȼɵɛɨɪ ɝɥɭɛɢɧɵ ɡɚɥɨɠɟɧɢɹ ɮɭɧɞɚɦɟɧɬɚ: 
1) ɮɭɧɞɚɦɟɧɬ ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ ɩɨɞ ɫɬɟɧɵ ɢɡ CLT-ɩɚɧɟɥɟɣ, ɨɬɦɟɬɤɚ 

ɜɟɪɯɚ ɮɭɧɞɚɦɟɧɬɚ – 0,340 ɦ. 
2) ɝɥɭɛɢɧɚ ɩɪɨɦɟɪɡɚɧɢɹ ɝɪɭɧɬɚ df= 1,75  ɦ. 
3) ɩɪɢɧɢɦɚɟɦ ɝɥɭɛɢɧɭ ɡɚɥɨɠɟɧɢɹ ɧɚ ɨɬɦɟɬɤɟ –3,040ɦ, ɜɵɫɨɬɚ 

ɮɭɧɞɚɦɟɧɬɚ – 2,7 ɦ. 
 
Ɉɩɪɟɞɟɥɟɧɢɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɯ ɪɚɡɦɟɪɨɜ ɮɭɧɞɚɦɟɧɬɚ ɢ ɪɚɫɱɟɬɧɨɝɨ 

ɫɨɩɪɨɬɢɜɥɟɧɢɹ. 
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ɉɨɞ ɧɚɢɛɨɥɟɟ ɧɚɝɪɭɠɟɧɧɵɟ ɫɬɟɧɵ ɜ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɲɢɪɢɧɭɩɥɢɬɵ ɥɟɧɬɨɱɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ ܾ,ˏ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ 
ɮɨɪɦɭɥɟ 

 ܾ =  
ΣܰIIܴ݋−݀∙𝛾ɫɪ

,                                                                                           (3.1) 

 
ɝɞɟ b – ɲɢɪɢɧɚ ɥɟɧɬɨɱɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ;  

cp = 20ɤɇ/ɦ3 – ɭɫɪɟɞɧɟɧɧɵɣ ɭɞɟɥɶɧɵɣ ɜɟɫ ɮɭɧɞɚɦɟɧɬɚ ɢ ɝɪɭɧɬɚ ɧɚ ɟɝɨ 
ɨɛɪɟɡɚɯ;  

D = 4,78ɦ – ɝɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɮɭɧɞɚɦɟɧɬɚ;  
R0 = 250 ɤɉɚ – ɭɫɥɨɜɧɨ ɩɪɢɧɹɬɨɟ ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɜ ɩɟɪɜɨɦ 

ɩɪɢɛɥɢɠɟɧɢɢ. 
 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.1), ɩɨɥɭɱɚɟɦ 
 ܾ =  

257,31

250−3,04∙20
= 1,07 ≈ 1,2 ɦ. 

 
ɋ ɰɟɥɶɸ ɨɛɟɫɩɟɱɟɧɢɹ ɡɚɩɚɫɚ ɪɚɛɨɬɵ ɤɨɧɫɬɪɭɤɰɢɢ ɩɪɢɧɢɦɚɟɦ ɜ ɩɟɪɜɨɦ 

ɩɪɢɛɥɢɠɟɧɢɢ ɲɢɪɢɧɭ ɮɭɧɞɚɦɟɧɬɚ ܾ =1,8 ɦ. 
Ɍɨɝɞɚ ɫɪɟɞɧɟɟ ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ R , ɤɉɚ , 

ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ 
 
R =  

γ
c 1
∙γ

c 2

k
 My kzbγ

II
+ Mq dγ

II

′
+ MccII , (3.2) 

 
ɝɞɟ ɫ1 = 1,25 ɢ ɫ2 = 1,1 – ɤɨɷɮɮɢɰɢɟɧɬɵ ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ, ɩɪɢɧɹɬɵɟ ɩɨ ɬɚɛɥ.3. 
[3];             

k = 1,1 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɧɚɞɟɠɧɨɫɬɶ ɨɩɪɟɞɟɥɟɧɢɹ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫ ɢ ;             

M = 1,68, Mg = 7,71, Mc = 9,58  – ɤɨɷɮɮɢɰɢɟɧɬɵ  ɡɚɜɢɫɹɳɢɟ ɨɬ , 
ɩɪɢɧɹɬɵɟ ɩɨ ɬɚɛɥ.4 [3];  

kz – ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɪɚɜɧɵɦ 1,0 ɩɪɢ ɲɢɪɢɧɟ ɮɭɧɞɚɦɟɧɬɚ 
b 10ɦ; II = (1,4∙18+1,1∙18,25+1,4∙18,94)/3,9 = 18,52 - ɨɫɪɟɞɧɟɧɧɨɟ ɪɚɫɱɟɬɧɨɟ 
ɡɧɚɱɟɧɢɟ ɭɞɟɥɶɧɨɝɨ ɜɟɫɚ ɝɪɭɧɬɨɜ, ɡɚɥɟɝɚɸɳɢɯ ɧɢɠɟ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ 
(ɩɪɢ ɧɚɥɢɱɢɢ ɩɨɞɡɟɦɧɵɯ ɜɨɞ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫ ɭɱɟɬɨɦ ɜɡɜɟɲɢɜɚɸɳɟɝɨ 
ɞɟɣɫɬɜɢɹ ɜɨɞɵ), ɤɇ/ɦ3;  γ

II
′  = (2,1·16,2 + 0,45∙18)/2,55 = 16,43 - ɬɨ ɠɟ, 

ɡɚɥɟɝɚɸɳɢɯ ɜɵɲɟ ɩɨɞɨɲɜɵ, ɤɇ/ɦ3;  
ɫII = 7 ɤɉɚ - ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɭɞɟɥɶɧɨɝɨ ɫɰɟɩɥɟɧɢɹ ɝɪɭɧɬɚ, 

ɡɚɥɟɝɚɸɳɟɝɨ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɨɞ ɩɨɞɨɲɜɨɣ ɮɭɧɞɚɦɟɧɬɚ.  
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ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.2), ɩɨɥɭɱɚɟɦ 
 

R =  
1,25 ∙ 1,1

1,1
 1,68 ∙ 1,0 ∙ 1,8 ∙ 18,52 + 7,71 ∙ 4,78 ∙ 16,43 + 9,58 ∙ 7 = 720,7 ɤɉɚ. 

 
Ʉɚɤ ɩɪɚɜɢɥɨ, ɩɪɨɟɤɬɢɪɨɜɳɢɤɢ ɨɝɪɚɧɢɱɢɜɚɸɬ ɩɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ 

ɪɚɫɱɟɬɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫ ɭɱɺɬɨɦ ɜɨɡɦɨɠɧɨɝɨ ɭɯɭɞɲɟɧɢɹ ɫɜɨɣɫɬɜ ɝɪɭɧɬɨɜ, 
ɩɪɢɧɢɦɚɹ ɟɝɨ ɞɥɹ ɩɟɫɤɨɜ ɦɟɥɤɢɯ ɧɟ ɛɨɥɟɟ 320 ɤɉɚ. 

ɉɨɫɤɨɥɶɤɭ R = 320 ɤɉɚ > R0 = 250 ɤɉɚ, ɨɩɪɟɞɟɥɢɦ ɲɢɪɢɧɭ ɩɥɢɬɵ 
ɥɟɧɬɨɱɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ ɜɨ ɜɬɨɪɨɦ ɩɪɢɛɥɢɠɟɧɢɢܾ,ˏ, ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ 

 ܾ =  
ΣNII

Ro−d ∙γɫɪ
,                                                                                            (3.3) 

 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.3), ɩɨɥɭɱɚɟɦ 
 

b =  
257,31

300−3,04∙20
= 0,57 ≈ 0,6 ɦ. 

 
Ɉɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɲɢɪɢɧɭ ɩɥɢɬɵ ɥɟɧɬɨɱɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ ɩɨɞ 

ɧɚɢɛɨɥɟɟ ɧɚɝɪɭɠɟɧɧɵɟ ɫɬɟɧɵb = 0,6 ɦ. 
 
Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɥɟɧɬɨɱɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ. 
Ʌɟɧɬɨɱɧɵɟ ɮɭɧɞɚɦɟɧɬɵ ɤɨɧɫɬɪɭɢɪɭɸɬɫɹ ɢɡ ɛɥɨɤɨɜ ɎȻɋ ɢ 

ɦɨɧɨɥɢɬɧɨɝɨ ɪɨɫɬɜɟɪɤɚ. ɒɢɪɢɧɚ ɛɥɨɤɨɜ ɎȻɋ ɩɨɞɛɢɪɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɬɨɥɳɢɧɵ ɫɬɟɧɵ. ȼ ɧɚɲɟɦ ɩɪɨɟɤɬɟ ɬɨɥɳɢɧɚ ɫɬɟɧ ɫɨɫɬɚɜɥɹɟɬ 340 ɦɦ. 
ɉɪɢɧɢɦɚɟɦ ɲɢɪɢɧɭ ɛɥɨɤɨɜ 300 ɦɦ.  

ɉɪɨɜɟɪɤɚ ɭɫɬɨɣɱɢɜɨɫɬɢ ɫɬɟɧɵ ɢɡ ɛɥɨɤɨɜ ɎȻɋ ɧɚ ɫɞɜɢɝ ɧɚ ɜɪɟɦɹ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ. 

ɍɫɬɨɣɱɢɜɨɫɬɶ ɫɬɟɧɵ ɧɚ ɫɞɜɢɝ ɩɨ ɩɨɞɨɲɜɟ ɛɭɞɟɬ ɨɛɟɫɩɟɱɟɧɚ, ɲɢɪɢɧɭ 
ɩɨɞɨɲɜɵܾ,ˏ,ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 

 ܾ ൒ 𝜑݃ݐ𝛾ɫɪɇɚ(ȿɪ−ܽܧ)ݏ݇ ɨɫɧ+ɫɨɫɧ
, (3.4) 

 
ɝɞɟ ݇ݏ – ɤɨɷɮɮɢɰɢɟɧɬ ɛɟɡɨɩɚɫɧɨɫɬɢ ɪɚɜɧɵɣ 1,2; ܽܧ  – ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɚɤɬɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɞɥɹ ɫɬɟɧɵ ɛɟɡ ɧɚɤɥɨɧɚ. 

 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɚɤɬɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɞɥɹ ɫɬɟɧɵ ɛɟɡ 

ɧɚɤɥɨɧɚܽܧ , ˍʜ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
ܽܧ  =

1

2
 ɇɚ, (3.5)ܽݍ

 
ɝɞɟ ܽݍ  – ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɷɩɸɪɵ ɞɚɜɥɟɧɢɹ ܽݍ = 𝛾ɫɪɇɚ; 
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 .ɪ – ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɩɚɫɫɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɞɥɹ ɫɬɟɧɵ ɛɟɡ ɧɚɤɥɨɧɚܧ
 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.5), ɩɨɥɭɱɚɟɦ 
 .ɤɇ 2,64 =0,9 ∙ 5,86 ∙ 0,5 =ܽܧ 
 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɩɚɫɫɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɞɥɹ ɫɬɟɧɵ ɛɟɡ 

ɧɚɤɥɨɧɚ ܧɪ , ˍʜ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
ɪܧ  =

1

2
 ɪɇɚ, (3.6)ݍ

  
ɝɞɟ ݍɪ – ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɷɩɸɪɵ ɞɚɜɥɟɧɢɹ. 

 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.6), ɩɨɥɭɱɚɟɦ 
 .ɪ= 0,5∙3,46∙0,9= 1,56 ɤɇܧ 
 
 Ɇɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɷɩɸɪɵ ɞɚɜɥɟɧɢɹ ,ˏ/ɪ,ˍʜݍ ɨɩɪɟɞɟɥɹɟɦ ɩɨ 

ɮɨɪɦɭɥɟ 
ɪݍ  = 𝛾ɫɪɇɚ45)2݃ݐ° − 𝜑ɨɫɧ

2
), (3.7) 

 
ɝɞɟ 𝛾ɫɪ – ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɭɞɟɥɶɧɨɝɨ ɜɟɫɚ ɝɪɭɧɬɚ ɡɚɫɵɩɤɢ; 

ɇɚ – ɜɵɫɨɬɚ ɡɚɫɵɩɤɢ; 𝜑ɨɫɧ , ɫɨɫɧ – ɩɪɨɱɧɨɫɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɪɭɧɬɚ ɡɚɫɵɩɤɢ. 
 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.7), ɩɨɥɭɱɚɟɦ 
 .ɪ = 1,63∙3,6∙2∙0,59 = 3,46 ɤɇ/ɦݍ 

 
Ɇɢɧɢɦɚɥɶɧɚɹ ɲɢɪɢɧɚ ɮɭɧɞɚɦɟɧɬɚ ܾ ,ɦ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 ܾ ൒ 1,2 ∙  2,64 − 1,56 

1,63 ∙ 0,9 ∙ 2 ∙ 0,268 + 15
= 0,08 ɦ. 

 
ɉɪɢ ɦɚɤɫɢɦɚɥɶɧɨɣ ɜɵɫɨɬɟ ɩɨɞɩɨɪɧɨɣ ɫɬɟɧɵ ɭɫɬɨɣɱɢɜɨɫɬɶ ɨɛɟɫɩɟɱɟɧɚ. 
 
Ɋɚɫɱɟɬ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɨɥɨɠɟɧɢɹ ɫɬɟɧɵ ɩɪɨɬɢɜ ɫɞɜɢɝɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ 
 

Fsa  
˔ݎݏܨ
݊ , (3.8) 
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ɝɞɟ Fsa - ɫɞɜɢɝɚɸɳɚɹ ɫɢɥɚ, ɪɚɜɧɚɹ ɫɭɦɦɟ ɩɪɨɟɤɰɢɢ ɜɫɟɯɫɞɜɢɝɚɸɳɢɯ 
ɫɢɥ ɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɭɸ ɩɥɨɫɤɨɫɬɶ;  

Fsr - ɭɞɟɪɠɢɜɚɸɳɚɹ ɫɢɥɚ, ɪɚɜɧɚɹ ɫɭɦɦɟ ɩɪɨɟɤɰɢɣ ɜɫɟɯ ɭɞɟɪɠɢɜɚɸɳɢɯ 
ɫɢɥ ɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɭɸ ɩɥɨɫɤɨɫɬɶ;  

ɭɫ - ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ: ɞɥɹ ɩɵɥɟɜɚɬɨ-
ɝɥɢɧɢɫɬɵɯɝɪɭɧɬɨɜ ɜ ɫɬɚɛɢɥɢɡɢɪɨɜɚɧɧɨɦ ɫɨɫɬɨɹɧɢɢ - 0,9;  

n - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɫɨɨɪɭɠɟɧɢɹ, 
ɩɪɢɧɢɦɚɟɦɵɣ ɪɚɜɧɵɦ  1,15  ɞɥɹ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ II ɤɥɚɫɫɚ 
ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ. 

ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɚɤɬɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ ɨɬ 
ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ Ɋd,ɤɉɚ,  ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 

Ɋd = 
(’ f h  − ˔  К1 + K2 )d

h
,                                                                       (3.9) 

 
ɝɞɟ Ʉ1 -  ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɫɰɟɩɥɟɧɢɟ ɝɪɭɧɬɚ ɩɨ ɩɥɨɫɤɨɫɬɢ 
ɫɤɨɥɶɠɟɧɢɹ ɩɪɢɡɦɵ ɨɛɪɭɲɟɧɢɹ, ɧɚɤɥɨɧɟɧɧɨɣ ɩɨɞ ɭɝɥɨɦ 0 ɤ ɜɟɪɬɢɤɚɥɢ; Ʉ2 - 
ɬɨ ɠɟ, ɩɨ ɩɥɨɫɤɨɫɬɢ, ɧɚɤɥɨɧɟɧɧɨɣ ɩɨɞ ɭɝɥɨɦ ɜ ɤ ɜɟɪɬɢɤɚɥɢ. 

 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.9), ɩɨɥɭɱɚɟɦ 
 

Ɋd = 
(18,3  1,15  2  0,59 – 0) 1,8 

2
 = 22,35 ɤɉɚ, 

 

Ʉ1 = 
2 cos0 cos

sin(0 + )
,   

 

K2 = 
 (sin  (0 − ) cos  (0 +)

sin 0 cos  (− ) sin  (0 + )) +tg
. 

 

      (3.10) 
 

 
      (3.11) 

ɝɞɟ - ɭɝɨɥ ɧɚɤɥɨɧɚ ɪɚɫɱɟɬɧɨɣ ɩɥɨɫɤɨɫɬɢ ɤ ɜɟɪɬɢɤɚɥɢ;  - ɬɨ ɠɟ, ɩɨɜɟɪɯɧɨɫɬɢ 
ɡɚɫɵɩɤɢ ɤ ɝɨɪɢɡɨɧɬɭ;  

0 - ɬɨ ɠɟ, ɩɥɨɫɤɨɫɬɢ ɫɤɨɥɶɠɟɧɢɹ ɤ ɜɟɪɬɢɤɚɥɢ;  
 - ɤɨɷɮɮɢɰɢɟɧɬ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ.  
ɉɪɢ ɨɬɫɭɬɫɬɜɢɢ ɫɰɟɩɥɟɧɢɹ ɝɪɭɧɬɚ ɧɨ ɫɬɟɧɟ K2 = 0. 
ɉɪɢ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɡɚɫɵɩɤɢ   = 0, ɜɟɪɬɢɤɚɥɶɧɨɣ ɫɬɟɧɟ  

=0 ɢ ɨɬɫɭɬɫɬɜɢɢ ɬɪɟɧɢɹ ɢ ɫɰɟɩɥɟɧɢɹ ɫɨ ɫɬɟɧɨɣ = 0, Ʉ2= 0 ɤɨɷɮɮɢɰɢɟɧɬ 
ɛɨɤɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ . 
 

Ʉɨɷɮɮɢɰɢɟɧɬ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚλ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ 
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     
      
   

   
  

 

 























cos / cos

sin sin

cos cos

1

2

, 

 

(3.12) 

ɝɞɟ  - ɭɝɨɥ ɬɪɟɧɢɹ ɝɪɭɧɬɚ ɩɚ ɤɨɧɬɚɤɬɟ ɫ ɪɚɫɱɟɬɧɨɣ ɩɥɨɫɤɨɫɬɶɸ (ɞɥɹ ɝɥɚɞɤɨɣ 
ɫɬɟɧɵ  = 0, ɲɟɪɨɯɨɜɚɬɨɣ= 0,5, ɫɬɭɩɟɧɱɚɬɨɣ =).  

Ɂɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ  ɜɡɹɬɵ ɢ ɩɪɢɥ. 2[5]. 
Fsa,q - ɫɞɜɢɝɚɸɳɚɹ ɫɢɥɚ ɨɬ ɧɚɝɪɭɡɤɢ, ɪɚɫɩɨɥɨɠɟɧɧɨɣ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ 

ɩɪɢɡɦɵ ɨɛɪɭɲɟɧɢɹ,ɞɥɹ ɧɚɲɟɝɨ ɡɞɚɧɢɹ ɪɚɜɧɚ 0. 
 

 
Ɋɢɫɭɧɨɤ 3.4 - Ɋɚɫɱɟɬɧɵɟ ɫɯɟɦɵ ɦɚɫɫɢɜɧɵɯ ɩɨɞɩɨɪɧɵɯ ɫɬɟɧ 

 
ɍɞɟɪɠɢɜɚɸɳɚɹ ɫɢɥɚ Fsr, ɤɇ, ɞɥɹ ɧɟɫɤɚɥɶɧɨɝɨ ɨɫɧɨɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɩɨ ɮɨɪɦɭɥɟ 
 
Fsr = Fv  tg(I - ) + bɫI + ȿr, (3.13) 
 

ɝɞɟFv - ɫɭɦɦɚ ɩɪɨɟɤɰɢɣ ɜɫɟɯ ɫɢɥ ɧɚ ɜɟɪɬɢɤɚɥɶɧɭɸ ɩɥɨɫɤɨɫɬɶ ɞɥɹ ɦɚɫɫɢɜɧɵɯ 
ɩɨɞɩɨɪɧɵɯ ɫɬɟɧ, ɩɪɢɧɢɦɚɟɦ Fv =324,8ɤɇ; 

ɩɪɢ  = 0 ɫɭɦɦɚ ɩɪɨɟɤɰɢɣ ɭɞɟɪɠɢɜɚɸɳɢɯ ɫɢɥ Fv ɦɢɧɢɦɚɥɶɧɚ. 
 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ 
 

Fsa  
˔ݎݏܨ
݊ ,     (3.14) 

 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.14), ɩɨɥɭɱɚɟɦ 
 

22,35 ɤɇ< 
0,9 812,86

1,15
 = 636,15 ɤɇ. 

 
ɍɫɬɨɣɱɢɜɨɫɬɶ ɫɬɟɧɵ ɢɡ ɎȻɋ ɛɥɨɤɨɜ ɩɪɨɬɢɜ ɫɞɜɢɝɚ ɨɛɟɫɩɟɱɟɧɚ. 
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3.5 Ɋɚɫɱɺɬ ɫɜɚɣɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ 
 
ɂɫɩɨɥɶɡɭɟɦ ɜ ɤɚɱɟɫɬɜɟ ɧɟɫɭɳɟɝɨ ɫɥɨɹ – ɫɤɚɥɭ, ɡɚɥɟɝɚɸɳɭɸ ɧɚ ɨɬɦɟɬɤɟ 

-12,770 ɦ.  
ɉɪɢɧɢɦɚɟɦ ɛɭɪɨɧɚɛɢɜɧɵɟ ɫɜɚɢ ɞɥɢɧɨɣ – 9 ɦ (ɋȻ90.30), ɫ ɭɱɟɬɨɦ 

ɡɚɝɥɭɛɥɟɧɢɹ ɫɜɚɢ ɜ ɧɟɫɭɳɢɣ ɫɥɨɣ ɧɟ ɦɟɧɟɟ 1,0 ɦ, ɫɜɚɹ ɩɪɢɧɢɦɚɟɬɫɹ 
ɞɢɚɦɟɬɪɨɦ 300 ɦɦ, ɨɬɦɟɬɤɚ ɤɨɧɰɚ ɫɜɚɢ ɫɨɫɬɚɜɢɬ -13,77 ɦ. 

 
3.5.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɫɜɚɢ. 
Ɋɚɫɱɟɬ ɫɜɚɣɧɵɯ ɮɭɧɞɚɦɟɧɬɨɜ ɢ ɢɯ ɨɫɧɨɜɚɧɢɹ ɞɨɥɠɟɧ ɛɵɬɶ ɜɵɩɨɥɧɟɧ 

ɩɨ ɩɪɟɞɟɥɶɧɵɦ ɫɨɫɬɨɹɧɢɹɦ ɩɟɪɜɨɣ ɢ ɜɬɨɪɨɣ ɝɪɭɩɩ. 
Ɉɫɧɨɜɧɵɦ ɩɨ ɩɟɪɜɨɣ ɝɪɭɩɩɟ ɹɜɥɹɟɬɫɹ ɪɚɫɱɟɬ ɩɨ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ 

ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ ɫɜɚɣ. ɍɫɥɨɜɢɟ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɝɪɭɧɬɨɜ ɨɫɧɨɜɚɧɢɹ 
ɨɞɢɧɨɱɧɨɣ ɫɜɚɢ ɢɥɢ ɜ ɫɨɫɬɚɜɟ ɫɜɚɣɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ ɢɦɟɟɬ ɜɢɞ 

 ܰ ൑ 𝛾݇݀ܨ ,                                                                                                             (3.15) 

 
ɝɞɟ N – ɪɚɫɱɟɬɧɚɹ ɧɚɝɪɭɡɤɚ, ɩɟɪɟɞɚɜɚɟɦɚɹ ɨɬ ɫɨɨɪɭɠɟɧɢɹ ɧɚ ɨɞɢɧɨɱɧɭɸ 
ɫɜɚɸ ɢɥɢ ɫɜɚɸ ɜ ɫɨɫɬɚɜɟ ɫɜɚɣɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ; 

Fd– ɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɫɜɚɢ ɩɨ ɝɪɭɧɬɭ; 
k– ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ, ɧɚɡɧɚɱɚɟɦɵɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɦɟɬɨɞɚ 

ɨɩɪɟɞɟɥɟɧɢɹ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɫɜɚɢ ɩɨ ɝɪɭɧɬɭ. 
Ɋɚɫɱɟɬ ɫɜɚɣɧɵɯ ɮɭɧɞɚɦɟɧɬɨɜ ɩɨ ɜɬɨɪɨɣ ɝɪɭɩɩɟ ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ 

(ɩɨ ɞɟɮɨɪɦɚɰɢɹɦ) ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɢɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɹ 
 
S  Su,                                                                                                   (3.16) 
 

ɝɞɟ S – ɫɨɜɦɟɫɬɧɚɹ ɞɟɮɨɪɦɚɰɢɹ (ɨɫɚɞɤɚ, ɩɟɪɟɦɟɳɟɧɢɟ, ɨɬɧɨɫɢɬɟɥɶɧɚɹ 
ɪɚɡɧɨɫɬɶ ɨɫɚɞɨɤ) ɫɜɚɣɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ ɢ ɫɨɨɪɭɠɟɧɢɹ; 

Su– ɩɪɟɞɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɫɨɜɦɟɫɬɧɨɣ ɞɟɮɨɪɦɚɰɢɢ ɫɜɚɣɧɨɝɨ 
ɮɭɧɞɚɦɟɧɬɚ ɢ ɫɨɨɪɭɠɟɧɢɹ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɨɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɢɞɚ 
ɫɨɨɪɭɠɟɧɢɹ ɩɨ ɩɪɢɥɨɠɟɧɢɸ 4, ɋɉ 22.13330.2011 [2]. 

ɇɟɫɭɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ Fd, ɤɇ, ɜɢɫɹɱɟɣ ɛɭɪɨɧɚɛɢɜɧɨɣ ɫɜɚɢ ɪɚɛɨɬɚɸɳɢɯ 
ɧɚ ɫɠɢɦɚɸɳɭɸ ɧɚɝɪɭɡɤɭ, ɫɥɟɞɭɟɬ ɨɩɪɟɞɟɥɹɬɶ ɤɚɤ ɫɭɦɦɭ ɪɚɫɱɟɬɧɵɯ 
ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɝɪɭɧɬɨɜ ɨɫɧɨɜɚɧɢɹ ɩɨɞ ɧɢɠɧɢɦ ɤɨɧɰɨɦ ɫɜɚɢ ɢ ɧɚ ɟɟ ɛɨɤɨɜɨɣ 
ɩɨɜɟɪɯɧɨɫɬɢ݀ܨ  , ˍʜ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 

ܨ݀  = 𝛾 ⋅  𝛾ܴܿ ⋅ ܴ ⋅ 𝐴 + 𝑈 ⋅ 𝛾݂ܿ݊݅
=1

⋅ ݂݅ ⋅ ݄ ݅ ,(3.17) 

 
ɝɞɟ γc– ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɫɜɚɢ ɜ ɝɪɭɧɬɟ, ɩɪɢɧɢɦɚɟɦɵɣ 
ɪɚɜɧɵɦ 1; 

R – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɪɭɧɬɚ ɩɨɞ ɧɢɠɧɢɦ ɤɨɧɰɨɦ ɫɜɚɢ, ɤɉɚ,  
A –  ɩɥɨɳɚɞɶɨɩɢɪɚɧɢɹ ɧɚ ɝɪɭɧɬ ɫɜɚɢ, ɦ2, 
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U– ɧɚɪɭɠɧɵɣ ɩɟɪɢɦɟɬɪ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɫɬɜɨɥɚ ɫɜɚɢ, ɦ; 
fi– ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ i-ɝɨ ɫɥɨɹ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ ɧɚ ɛɨɤɨɜɨɣ 

ɩɨɜɟɪɯɧɨɫɬɢ ɫɜɚɢ, ɤɉɚ; 
hi– ɬɨɥɳɢɧɚ I-ɝɨ ɫɥɨɹ ɝɪɭɧɬɚ, ɫɨɩɪɢɤɚɫɚɸɳɟɝɨɫɹ ɫ ɛɨɤɨɜɨɣ 

ɩɨɜɟɪɯɧɨɫɬɶ ɫɜɚɢ, ɦ; 
γcR, γc– ɤɨɷɮɮɢɰɢɟɧɬɵ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɝɪɭɧɬɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɩɨɞ 

ɧɢɠɧɢɦ ɤɨɧɰɨɦ ɢ ɧɚ ɛɨɤɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫɜɚɢ, ɭɱɢɬɵɜɚɸɳɢɟ ɜɥɢɹɧɢɟ 
ɫɩɨɫɨɛɚ ɩɨɝɪɭɠɟɧɢɹ ɫɜɚɢ ɧɚ ɪɚɫɱɟɬɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɝɪɭɧɬɚ. 

Ɉɩɪɟɞɟɥɹɟɦ ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɪɭɧɬɚ ɩɨɞ ɧɢɠɧɢɦ ɤɨɧɰɨɦ 
ɫɜɚɢ R, ˍʜ, ɩɨ ɮɨɪɦɭɥɟ 

 
R  = 0,75  4(1   γI’    d  +  2   3   γI   h),                                     (3.18) 
 

ɝɞɟ a1, a2, a3, a4 – ɛɟɡɪɚɡɦɟɪɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ, ɩɪɢɧɢɦɚɟɦɵɟ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɱɟɬɧɨɝɨ ɡɧɚɱɟɧɢɹ ɭɝɥɚ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɝɪɭɧɬɚ 
ɨɫɧɨɜɚɧɢɹ; 

γI’ – ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɭɞɟɥɶɧɨɝɨ ɜɟɫɚ ɝɪɭɧɬɚ, ɤɇ/ɦ3 (ɬɫ/ɦ3), ɜ 
ɨɫɧɨɜɚɧɢɢ ɫɜɚɢ (ɩɪɢ ɜɨɞɨɧɚɫɵɳɟɧɧɵɯ ɝɪɭɧɬɚɯ ɫ ɭɱɟɬɨɦ ɜɡɜɟɲɢɜɚɸɳɟɝɨ 
ɞɟɣɫɬɜɢɹ ɜɨɞɵ); 

γI – ɭɫɪɟɞɧɟɧɧɨɟ (ɩɨ ɫɥɨɹɦ) ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɭɞɟɥɶɧɨɝɨ ɜɟɫɚ ɝɪɭɧɬɨɜ, 
ɤɇ/ɦ3 (ɬɫ/ɦ3), ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜɵɲɟ ɧɢɠɧɟɝɨ ɤɨɧɰɚ ɫɜɚɢ (ɩɪɢ 
ɜɨɞɨɧɚɫɵɳɟɧɧɵɯ ɝɪɭɧɬɚɯ ɫ ɭɱɟɬɨɦ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɟɣɫɬɜɢɹ ɜɨɞɵ); 

d – ɞɢɚɦɟɬɪ, ɦ, ɧɚɛɢɜɧɨɣ ɫɜɚɢ, ɞɢɚɦɟɬɪ ɭɲɢɪɟɧɢɹ (ɞɥɹ ɫɜɚɢ ɫ 
ɭɲɢɪɟɧɢɟɦ), ɫɜɚɢ-ɨɛɨɥɨɱɤɢ ɢɥɢ ɞɢɚɦɟɬɪ ɫɤɜɚɠɢɧɵ ɞɥɹ ɫɜɚɢ-ɫɬɨɥɛɚ, 
ɨɦɨɧɨɥɢɱɟɧɧɨɝɨ ɜ ɝɪɭɧɬɟ ɰɟɦɟɧɬɧɨ-ɩɟɫɱɚɧɵɦ ɪɚɫɬɜɨɪɨɦ; 

h – ɝɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ, ɦ, ɧɢɠɧɟɝɨ ɤɨɧɰɚ ɫɜɚɢ ɢɥɢ ɟɟ ɭɲɢɪɟɧɢɹ, 
ɨɬɫɱɢɬɵɜɚɟɦɚɹ ɨɬ ɩɪɢɪɨɞɧɨɝɨ ɪɟɥɶɟɮɚ ɢɥɢ ɭɪɨɜɧɹ ɩɥɚɧɢɪɨɜɤɢ (ɩɪɢ 
ɩɥɚɧɢɪɨɜɤɟ ɫɪɟɡɤɨɣ), ɞɥɹ ɨɩɨɪ ɦɨɫɬɨɜ - ɨɬ ɞɧɚ ɜɨɞɨɟɦɚ ɩɨɫɥɟ ɟɝɨ ɨɛɳɟɝɨ 
ɪɚɡɦɵɜɚ ɩɪɢ ɪɚɫɱɟɬɧɨɦ ɩɚɜɨɞɤɟ. 

 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.18), ɩɨɥɭɱɚɟɦ 
 
R = 0,75 ∙ 0,645 ∙  60 ∙ 16,7 ∙ 0,3 + 107,3 ∙ 0,68 ∙ 16,7 ∙ 13,77 = 8262,13 ɤɇ. 
 
ɉɥɨɳɚɞɶɨɩɢɪɚɧɢɹ ɧɚ ɝɪɭɧɬ ɫɜɚɢ A , ɦ2, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 

A =
πⅆ2

4
,                                                                                                                 (3.19) 

 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.19), ɩɨɥɭɱɚɟɦ 
 

A =
π⋅0,32

4
= 0,071 ɦ2. 
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ɇɚɪɭɠɧɵɣ ɩɟɪɢɦɟɬɪ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɫɬɜɨɥɚ ɫɜɚɢ U, ɦ, ɨɩɪɟɞɟɥɹɟɦ 
ɩɨ ɮɨɪɦɭɥɟ 

 
U = 2πr,                                                                                                   (3.20) 
 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.20), ɩɨɥɭɱɚɟɦ 
 
U = 2 ∙ 3,14 ∙ 0,15 = 0,95 ɦ. 

 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.17), ɩɨɥɭɱɚɟɦ 

 
Fd = 1 ⋅  1 ⋅ 8262,13 ⋅ 0,071 + 0,95 ⋅ 0,7 ∙ (1,5 ∙ 24 + 1,0 ∙ 16 + 1,8 ∙ 38 +

3,1⋅ 56)=405,82+215,46=782,12 ɤɇ. 
 
Ɋɚɫɱɺɬɧɚɹ ɧɚɝɪɭɡɤɚ ɞɨɩɭɫɤɚɟɦɚɹ ɧɚ ɫɜɚɸ  P, ɤɇ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ 
 

P =
Fd

γk
,                                                                                                    (3.21) 

 
ɝɞɟ  Fd– ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (3.17); 

k – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ, ɧɚɡɧɚɱɚɟɦɵɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɦɟɬɨɞɚ 
ɨɩɪɟɞɟɥɟɧɢɹ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɫɜɚɢ ɩɨ ɝɪɭɧɬɭ. 

 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.21), ɩɨɥɭɱɚɟɦ 
 

P =
782,12

1,4
= 558,66 ɤɇ, 

 
N = 317,2 ɤɇ <P = 558,66 ɤɇ. 
 
Ɍɪɟɛɭɟɦɵɣ ɲɚɝ ɫɜɚɣ L, ɦ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

L =
P

N
,                                                                                                      (3.22) 

 
ɝɞɟ  Ɋ– ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (3.21); 

N–ɪɚɫɱɟɬɧɚɹ ɧɚɝɪɭɡɤɚ, ɩɟɪɟɞɚɜɚɟɦɚɹ ɨɬ ɫɨɨɪɭɠɟɧɢɹ ɧɚ ɨɞɢɧɨɱɧɭɸ 
ɫɜɚɸ ɢɥɢ ɫɜɚɸ ɜ ɫɨɫɬɚɜɟ ɫɜɚɣɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ. 

 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.22), ɩɨɥɭɱɚɟɦ 
 

L = 
558,66

317,2 
 = 1,76 ɦ, 

 
ɉɪɢɧɢɦɚɟɦ ɲɚɝ ɫɜɚɣ L = 1,7 ɦ. 
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3.5.2 Ɋɚɫɱɺɬ ɫɜɚɣ ɩɨ II-ɨɣ ɝɪɭɩɩɟ ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ. 
Ɋɚɫɱɺɬ ɫɜɚɣ ɩɨ II -ɨɣ ɝɪɭɩɩɟ ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ  φܫܫ˔˓ , ˍʜ, 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ 
 φܫܫ˔˓ =

 φ1h1+φ2h2+⋯+φn hn   hn
i=1

,                                                         (3.23) 

 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.23), ɩɨɥɭɱɚɟɦ 
 

          φܫܫ˔˓ =
 1,5 ∙ 23 + 1,0 ∙ 37 + 1,8 ∙ 18 + 3,1 ∙ 37 

1,5 + 1,0 + 1,8 + 3,1
= 29,5 

 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.21), ɩɨɥɭɱɚɟɦ 

 ܲ =
317,2+289,6

1,3∙1 =  466,77 < ܴ = 5715,71, 

 
S < Su. 

 
3.5.3Ɋɚɫɱɺɬ ɪɨɫɬɜɟɪɤɚ. 
ɍɫɢɥɢɹ ɜ ɪɨɫɬɜɟɪɤɟ ɨɬ ɧɚɝɪɭɡɨɤ ɧɚ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚLp,ɦ, 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 
Lp = 1,05∙(L – d),                                                                                    (3.25) 
 

ɝɞɟ Lɪ – ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɫɜɚɹɦɢ ɜ ɫɜɟɬɭ;  
L – ɲɚɝ ɫɜɚɣ;  
d – ɞɢɚɦɟɬɪ ɫɜɚɣ. 
 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.25), ɩɨɥɭɱɚɟɦ 
 
Lp = 1,05 ∙ (1,7 – 0,3) = 1 ɦ. 
 
ɉɪɢɧɢɦɚɟɦ Lp = 1 ɦ. 

 
Ɉɩɨɪɧɵɣ ɦɨɦɟɧɬ ܯˑ˒, ˍʜ·ˏ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
˒ˑܯ  = −0,083 ∙ ݇ݍ ∙ 2݌ܮ ,                                                                          (3.26) 

 
ɝɞɟ Lɪ – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (3.25). 
 

ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.26), ɩɨɥɭɱɚɟɦ 
˒ˑܯ  = −0,083 ∙ 27,225 ∙ 12 = − 2,26 ɤɇ·ɦ. 
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ɉɪɨɥɟɬɧɵɣ ɦɨɦɟɧɬ ܯ˒˓, ˍʜ·ˏ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
˓˒ܯ  = −0,042 ∙ ݇ݍ ∙ 2݌ܮ ,                                                                         (3.27) 
 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.27), ɩɨɥɭɱɚɟɦ 
˓˒ܯ  − 0,042 ∙ 27,225 ∙ 12 = −1,14 ɤɇ·ɦ. 
 
ɉɨɩɟɪɟɱɧɚɹ ɫɢɥɚ ܳ, ˍʜ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 ܳ =

݇ݍ 2݌ܮ∙
2

,                                                                                                 (3.28) 

 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.28), ɩɨɥɭɱɚɟɦ 
 ܳ =

27,225 ∙12

2
= 13,61 ɤɇ. 

 
ɍɫɢɥɢɹ ɜ ɪɨɫɬɜɟɪɤɟ ɨɬ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɧɚɝɪɭɡɨɤ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ 
 

 = 3,14 ∙ ܾܧ  0ܧܫ∙ ∙ܾ݇3
,                                                                                    (3.29) 

 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.29), ɩɨɥɭɱɚɟɦ 
 

 = 3,14 6,76∙0,6∙0,33

12

0,64
=

3

0,83. 

 
ɉɨɩɟɪɟɱɧɚɹ ɫɢɥɚܳ, ˍʜ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 ܳ =

2݌ܮ∙ݍ
2

,                                                                                                  (3.30) 

 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.30), ɩɨɥɭɱɚɟɦ 
 ܳ =

317,2∙12

2
= 158,6 ˍʜ. 

 

ɉɪɨɜɟɪɤɚ ɩɪɨɱɧɨɫɬɢ ɤɥɚɞɤɢ ɧɚɞ ɫɜɚɟɣ ɧɚ ɫɦɹɬɢɟܴ,
ˍʜˏ

2
,ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ 
ݍܾ݇  ൑ ܴ,(3.31) 
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ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.31), ɩɨɥɭɱɚɟɦ 
 
317,2

0,77·1 = 411,9
ˍʜˏ

2
< 5715,71

ˍʜˏ
2

 ;  
317,2

0,38·1 = 834,7
ˍʜˏ

2
< 5715,71

ˍʜˏ
2
. 

 
ɉɨɞɛɨɪ ɩɪɨɞɨɥɶɧɨɣ ɢ ɩɨɩɟɪɟɱɧɨɣ ɚɪɦɚɬɭɪɵ𝐴ݏ ,ˏ2 ,ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ 
 𝐴ݏ =

ܯ
 (3.32)                                                                                             ,ݏ0,9݄0ܴ

 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.32), ɩɨɥɭɱɚɟɦ 
 𝐴ݏ =

14,3

0,9∙0,3∙28∙104
= 1,89 ∙ 10−4ˏ2 = 1,89 ˔ˏ2. 

 
Ʉɨɧɫɬɪɭɤɬɢɜɧɨ ɩɪɢɧɢɦɚɟɦ 4 Ø 10 Ⱥ - III , ȺS = 3,1 ɫɦ2 

 

Ɉɩɪɟɞɟɥɹɟɦ ɩɨɩɟɪɟɱɧɭɸ ܳ, ˍʜ, ɫɢɥɭ ɩɨ ɮɨɪɦɭɥɟ  
 ܳ = 8,56 ൑ ݐܾܴ ∙ ܾ ∙ ݄,                                                                               (3.33) 
 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.33), ɩɨɥɭɱɚɟɦ 
 ܳ = 750 ∙ 0,38 ∙ 0,3 = 85,5 ˍʜ. 
 
Ʉɨɧɫɬɪɭɤɬɢɜɧɨ ɩɪɢɧɢɦɚɟɦ Ø 6 A-II , ɫ ɲɚɝɨɦ 300 ɦɦ. 
ȼ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɬɟɥɨ ɪɨɫɬɜɟɪɤɚ ɚɪɦɢɪɭɟɦ ɤɨɧɫɬɪɭɤɬɢɜɧɨ Ø 5 ȼɪ – I ɫ 

ɲɚɝɨɦ 100. 
 
3.6 ȼɵɜɨɞɵ 
 
ɇɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɤɚɤ ɮɭɧɞɚɦɟɧɬɚ ɦɟɥɤɨɝɨ ɡɚɥɨɠɟɧɢɹ ɬɚɤ ɢ 

ɡɚɛɢɜɧɵɯ ɫɜɚɣ ɩɨ ɝɪɭɧɬɭ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ 
ɨɤɨɧɱɚɬɟɥɶɧɵɣ ɜɵɛɨɪ ɬɢɩɚ ɮɭɧɞɚɦɟɧɬɚ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɢɫɯɨɞɹ ɢɡ 
ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɫɨɨɛɪɚɠɟɧɢɣ.  

Ɍɚɤ ɤɚɤ ɩɪɨɰɟɫɫ ɦɨɧɬɚɠɚ ɫɜɚɣɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ ɹɜɥɹɟɬɫɹ ɛɨɥɟɟ 
ɬɪɭɞɨɟɦɤɢɦ, ɞɨɪɨɝɢɦ ɢ ɷɧɟɪɝɨɡɚɬɪɚɬɧɵɦ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɜɵɛɢɪɚɟɦ 
ɮɭɧɞɚɦɟɧɬ ɦɟɥɤɨɝɨ ɡɚɥɨɠɟɧɢɹ. 
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Ɍɚɛɥɢɰɚ 3.5 - ɋɬɨɢɦɨɫɬɶ ɢ ɬɪɭɞɨɟɦɤɨɫɬɶ ɜɨɡɜɟɞɟɧɢɹ ɥɟɧɬɨɱɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ 

№ 
ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɚɛɨɬ 
ȿɞ. 
ɢɡɦ. Ɉɛɴɟɦ 

ɋɬɨɢɦɨɫɬɶ, ɪɭɛ. Ɍɪɭɞɨɟɦɤɨɫɬɶ, ɱɟɥ. 
ɱɚɫ 

ɇɚ ɟɞ. 
ɨɛɴɟɦɚ 

ɇɚ 
ɨɛɴɟɦ 

ɇɚ ɟɞ. 
ɨɛɴɟɦɚ 

ɇɚ 
ɨɛɴɟɦ 

1 
Ɋɚɡɪɚɛɨɬɤɚ ɝɪɭɧɬɚ 
ɷɤɫɤɚɜɚɬɨɪɨɦ 1 ɝɪ. 

1000 
ɦ3 

0,087 91,2 7,93 8,33 0,72 

2 
Ɋɚɡɪɚɛɨɬɤɚ ɝɪɭɧɬɚ 

ɜɪɭɱɧɭɸ 
ɦ3 2,80 0,69 1,93 1,25 3,50 

3 
ɍɫɬɪɨɣɫɬɜɨ ɩɨɞɝɨɬɨɜɤɢ 

ɢɡ ɛɟɬɨɧɚ ȼ3,5 
ɦ3 1,29 29,37 37,89 1,37 1,77 

№ 
ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɚɛɨɬ 
ȿɞ. 
ɢɡɦ. Ɉɛɴɟɦ 

ɋɬɨɢɦɨɫɬɶ, ɪɭɛ. Ɍɪɭɞɨɟɦɤɨɫɬɶ, ɱɟɥ. 
ɱɚɫ 

ɇɚ ɟɞ. 
ɨɛɴɟɦɚ 

ɇɚ 
ɨɛɴɟɦ 

ɇɚ ɟɞ. 
ɨɛɴɟɦɚ 

ɇɚ 
ɨɛɴɟɦ 

4 
ɍɫɬɪɨɣɫɬɜɨ ɥɟɧɬɨɱɧɨɝɨ 
ɫɛɨɪɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ 

(ɎȻɋ+ɎɅ) 
ɦ3 5,42 38,53 208,83 4,1 22,22 

5 ɋɬɨɢɦɨɫɬɶ ɚɪɦɚɬɭɪɵ ɬ 0,385 240 92,40 - - 

6 
Ɉɛɪɚɬɧɚɹ ɡɚɫɵɩɤɚ 
ɛɭɥɶɞɨɡɟɪɨɦ 1 ɝɪ. 

1000 
ɦ3 

0,080 14,9 1,19 - - 

ɂɬɨɝɨ Ʃ 350,17  Ʃ 28,21 

 
Ɍɚɛɥɢɰɚ 3.6 –ɋɬɨɢɦɨɫɬɶ ɢ ɬɪɭɞɨɟɦɤɨɫɬɶ ɜɨɡɜɟɞɟɧɢɹ ɫɜɚɣɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ 

№ 
ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɚɛɨɬ ȿɞ. ɢɡɦ. Ɉɛɴɟɦ 
ɋɬɨɢɦɨɫɬɶ, ɪɭɛ. Ɍɪɭɞɨɟɦɤɨɫɬɶ, 

ɱɟɥ. ɱɚɫ 
ɇɚ ɟɞ. 
ɨɛɴɟɦɚ 

ɇɚ ɨɛɴɟɦ 
ɇɚ ɟɞ. 
ɨɛɴɟɦɚ 

ɇɚ 
ɨɛɴɟɦ 

1 
Ɋɚɡɪɚɛɨɬɤɚ ɝɪɭɧɬɚ 
ɛɭɥɶɞɨɡɟɪɨɦ 1 ɝɪ. 1000 ɦ3 0,057 33,8 1,93 - - 

2 ɋɬɨɢɦɨɫɬɶ ɫɜɚɣ 1 ɩɨɝ.ɦ 45 7,68 345,60 - - 

3 
ɍɫɬɪɨɣɫɬɜɨ 

ɛɭɪɨɧɚɛɢɜɧɨɣ ɫɜɚɢ 
ɦ3 4,05 26,3 106,52 4,03 16,32 

5 
ɍɫɬɪɨɣɫɬɜɨ ɨɩɚɥɭɛɤɢ 

ɞɥɹ ɜɨɡɞɭɲɧɨɣ 
ɩɪɨɫɥɨɣɤɢ 

ɦ3 0,567 2,34 1,33 0,93 0,53 

6 
ɍɫɬɪɨɣɫɬɜɨ 

ɦɨɧɨɥɢɬɧɨɝɨ 
ɪɨɫɬɜɟɪɤɚ 

ɦ3 4,22 42,76 180,45 6,66 28,11 

7 ɋɬɨɢɦɨɫɬɶ ɚɪɦɚɬɭɪɵ ɬ 0,168 240 40,32 - - 
8 Ɉɛɪɚɬɧɚɹ ɡɚɫɵɩɤɚ 1000ɦ3 0,052 14,9 0,77 - - 

ɂɬɨɝɨ Ʃ 682,86  Ʃ 49,75 
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4 Ɍɟɯɧɨɥɨɝɢɹ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ 
 
4.1. Ɉɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ 
 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɤɚɪɬɚ ɪɚɡɪɚɛɨɬɚɧɚ ɧɚ ɭɫɬɪɨɣɫɬɜɨ ɫɬɪɨɩɢɥɶɧɨɣ 

ɫɢɫɬɟɦɵ. 
Ɂɞɚɧɢɟ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɩɪɹɦɨɭɝɨɥɶɧɢɤɨɜ ɜ ɩɥɚɧɟ 12,0 ɧɚ 12,0 ɦ. 

ȼɵɫɨɬɚ ɷɬɚɠɚ 3,26 ɦ. 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɤɚɪɬɨɣ ɨɯɜɚɱɟɧɨ ɜɵɩɨɥɧɟɧɢɟ ɫɥɟɞɭɸɳɢɯ ɜɢɞɨɜ 

ɪɚɛɨɬ: 
1)  ɭɫɬɪɨɣɫɬɜɨ ɧɟɫɭɳɢɯ ɷɥɟɦɟɧɬɨɜ ɤɪɵɲɢ ɢɡ ɞɟɪɟɜɹɧɧɵɯ ɛɪɟɜɟɧ; 
2) ɭɫɬɪɨɣɫɬɜɨ ɩɚɪɨɩɪɨɧɢɰɚɟɦɨɣ ɝɢɞɪɨ-ɜɟɬɪɨɡɚɳɢɬɧɨɣ ɢɡɨɥɹɰɢɢ ɩɨ 

ɧɚɪɭɠɧɨɣ ɫɬɨɪɨɧɟ ɫɬɪɨɩɢɥ. 
3)  ɭɫɬɪɨɣɫɬɜɨ ɨɛɪɟɲɟɬɤɢ ɩɨ ɧɚɪɭɠɧɨɣ ɫɬɨɪɨɧɟ ɫɬɪɨɩɢɥ. 
ɉɪɨɢɡɜɨɞɫɬɜɨ ɪɚɛɨɬ ɩɥɚɧɢɪɭɟɬɫɹ ɜ ɥɟɬɧɟɟ ɜɪɟɦɹ ɜ ɨɛɵɱɧɵɯ 

ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ. Ɋɚɛɨɬɵ ɜɟɞɭɬɫɹ ɤɨɦɩɥɟɤɫɧɨɣ ɛɪɢɝɚɞɨɣ ɜ ɫɨɫɬɚɜɟ 6 
ɱɟɥɨɜɟɤ ɜ ɨɞɧɭ ɫɦɟɧɭ. Ⱦɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ ɩɪɢɧɹɬ ɫɚɦɨɯɨɞɧɵɣ, 
ɚɜɬɨɦɨɛɢɥɶɧɵɣ ɤɪɚɧ ɆɄȽ-16. 

 
4.2 Ɉɛɳɢɟ ɩɨɥɨɠɟɧɢɹ 
 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɤɚɪɬɚ ɪɚɡɪɚɛɨɬɚɧɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɭɤɨɜɨɞɫɬɜɨɦ ɩɨ 

ɪɚɡɪɚɛɨɬɤɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɤɚɪɬ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ (ɐɇɂɂɈɆɌɉ 1998 ɝ.). 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɤɚɪɬɚ ɪɚɡɪɚɛɨɬɚɧɚ ɫ ɭɱɟɬɨɦ ɋɉ 17.13330.2017 

«Ʉɪɨɜɥɢ» ɋɉ 71.13330.2017 «ɂɡɨɥɹɰɢɨɧɧɵɟ ɢ ɨɬɞɟɥɨɱɧɵɟ ɩɨɤɪɵɬɢɹ», ɋɉ 
48.13330.2011 «Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ», ɋɉ 70.13330.2012 «ɇɟɫɭɳɢɟ ɢ 
ɨɝɪɚɠɞɚɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ», ɚ ɬɚɤɠɟ ɦɟɠɞɭɧɚɪɨɞɧɨɝɨ ɫɬɚɧɞɚɪɬɚ ɂɋɈ-9001-
2011 ɩɨ ɭɩɪɚɜɥɟɧɢɸ ɤɚɱɟɫɬɜɨɦ ɢ ɨɛɟɫɩɟɱɟɧɢɸ ɤɚɱɟɫɬɜɚ ɩɪɨɟɤɬɧɨ-
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɩɪɨɞɭɤɰɢɢ ɜ ɱɚɫɬɢ ɫɨɨɬɜɟɬɫɬɜɢɹ ɬɪɟɛɨɜɚɧɢɹɦ ɧɨɪɦɚɬɢɜɧɨɣ 
ɞɨɤɭɦɟɧɬɚɰɢɢ ɢ ɩɨɬɪɟɛɢɬɟɥɹ.  

ɉɪɢɜɹɡɤɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɤɚɪɬɵ ɤ ɤɨɧɤɪɟɬɧɨɦɭ ɨɛɴɟɤɬɭ ɢ ɭɫɥɨɜɢɹɦ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ ɫɨɫɬɨɢɬ ɜ ɭɬɨɱɧɟɧɢɢ ɨɛɴɟɦɨɜ ɪɚɛɨɬ, ɞɨɩɨɥɧɢɬɟɥɶɧɨɦ 
ɩɨɞɛɨɪɟ ɫɪɟɞɫɬɜ ɩɨɞɦɚɳɢɜɚɧɢɹ, ɫɩɨɫɨɛɚɯ ɩɨɞɚɱɢ ɦɚɬɟɪɢɚɥɨɜ ɧɚ ɪɚɛɨɱɢɟ 
ɦɟɫɬɚ, ɞɚɧɧɵɯ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɬɪɭɞɨɜɵɯ ɢ ɦɚɬɟɪɢɚɥɶɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɫɭɪɫɚɯ. 

Ɋɚɛɨɬɵ ɩɨ ɭɫɬɪɨɣɫɬɜɭ ɫɬɪɨɩɢɥɶɧɨɣ ɫɢɫɬɟɦɵ ɫɥɟɞɭɟɬ ɜɵɩɨɥɧɹɬɶ, 
ɫɨɛɥɸɞɚɹ ɬɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɨɯɪɚɧɵ ɬɪɭɞɚ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɬɪɟɛɨɜɚɧɢɹɦɢ:  

- ɋɇɢɉ 12-03-2001 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ. ɑɚɫɬɶ 1. 
Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ;  

- ɋɇɢɉ 12-04-2002 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ. ɑɚɫɬɶ 2. 
ɋɬɪɨɢɬɟɥɶɧɨɟ ɩɪɨɢɡɜɨɞɫɬɜɨ;  

- ɉɨɫɬɚɧɨɜɥɟɧɢɟ ɉɪɚɜɢɬɟɥɶɫɬɜɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ № 390 ɨɬ 25 
ɚɩɪɟɥɹ 2012 ɝɨɞɚ (ɫ ɢɡɦɟɧɟɧɢɹɦɢ ɧɚ 7 ɦɚɪɬɚ 2019 ɝɨɞɚ). 
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4.3 Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɬɟɯɧɨɥɨɝɢɹ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ 
 
ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɩɪɨɢɡɜɨɞɢɬɫɹ ɢɡ ɦɚɬɟɪɢɚɥɨɜ, ɩɪɨɢɡɜɨɞɢɦɵɯ ɦɟɫɬɧɵɦɢ 

ɩɪɟɞɩɪɢɹɬɢɹɦɢ. 
Ⱦɨɫɬɚɜɤɚ ɦɚɬɟɪɢɚɥɨɜ ɧɚ ɨɛɴɟɤɬ ɨɫɭɳɟɫɬɜɥɹɸɬ ɩɚɤɟɬɚɦɢ ɜ ɫɩɟɰɢɚɥɶɧɨ 

ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɛɨɪɬɨɜɵɯ ɦɚɲɢɧɚɯ.  
ɋɤɥɚɞɢɪɨɜɚɧɢɟ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɧɚ ɫɩɥɚɧɢɪɨɜɚɧɧɨɣ ɩɥɨɳɚɞɤɟ. ɍɤɥɨɧ 

ɩɥɨɳɚɞɤɢ 2º. 
 
4.3.1 ɉɨɞɝɨɬɨɜɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ. 
Ⱦɨ ɧɚɱɚɥɚ ɪɚɛɨɬ ɩɨ ɭɫɬɪɨɣɫɬɜɭ ɫɬɪɨɩɢɥɶɧɨɣ ɫɢɫɬɟɦɵ ɞɨɥɠɧɵ ɛɵɬɶ 

ɜɵɩɨɥɧɟɧɵ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɋɉ48.13330. 2011 «Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ».  

ȼ ɬɨɦ ɱɢɫɥɟ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɩɨɥɧɟɧɵ:  
- ɭɫɬɚɧɨɜɢɬɶ ɝɪɭɡɨɩɨɞɴɟɦɧɵɣ ɤɪɚɧ ɢɥɢ ɨɛɨɪɭɞɨɜɚɧɢɟ; 
- ɩɨɞɝɨɬɨɜɢɬɶ ɢɧɫɬɪɭɦɟɧɬ, ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ, ɢɧɜɟɧɬɚɪɶ; 
- ɞɨɫɬɚɜɢɬɶ ɧɚ ɪɚɛɨɱɟɟ ɦɟɫɬɨ ɦɚɬɟɪɢɚɥɵ ɢ ɢɡɞɟɥɢɹ, 
- ɨɮɨɪɦɢɬɶ ɧɚɪɹɞ-ɞɨɩɭɫɤ ɧɚ ɪɚɛɨɬɵ ɩɨɜɵɲɟɧɧɨɣ ɨɩɚɫɧɨɫɬɢ;  
- ɨɡɧɚɤɨɦɢɬɶ ɢɫɩɨɥɧɢɬɟɥɟɣ ɫ ɬɟɯɧɨɥɨɝɢɟɣ ɢ ɨɪɝɚɧɢɡɚɰɢɟɣ ɪɚɛɨɬ; 
- ɜɨɡɜɟɫɬɢ ɧɚɪɭɠɧɵɟ ɢ ɜɧɭɬɪɟɧɧɢɟ ɧɟɫɭɳɢɟ ɫɬɟɧɵ ɧɚ ɩɪɨɟɤɬɧɭɸ 

ɜɵɫɨɬɭ;  
- ɭɫɬɪɨɢɬɶ ɩɟɪɟɤɪɵɬɢɹ. 
Ɂɚɝɨɬɨɜɥɟɧɧɵɟ ɡɚɪɚɧɟɟ, ɨɛɪɚɛɨɬɚɧɧɵɟ ɡɚɳɢɬɧɵɦɢ ɫɨɫɬɚɜɚɦɢ, 

ɡɚɦɚɪɤɢɪɨɜɚɧɧɵɟ ɢ ɫɩɚɤɟɬɢɪɨɜɚɧɧɵɟ ɷɥɟɦɟɧɬɵ ɫɬɪɨɩɢɥɶɧɨɣ ɫɢɫɬɟɦɵ ɩɨɞɚɸɬ 
ɧɚ ɩɟɪɟɤɪɵɬɢɟ. Ɉɞɧɨɜɪɟɦɟɧɧɨ ɩɨɞɚɸɬ ɢɧɜɟɧɬɚɪɧɵɟ ɫɪɟɞɫɬɜɚ ɩɨɞɦɚɳɢɜɚɧɢɹ 
ɞɥɹ ɦɨɧɬɚɠɚ. 

 
4.3.2 Ɉɫɧɨɜɧɵɟ ɪɚɛɨɬɵ. 
Ɋɚɛɨɬɵ ɧɚɱɢɧɚɸɬɫɹ ɫ ɭɫɬɪɨɣɫɬɜɚ ɝɢɞɪɨ-ɜɟɬɪɨɢɡɨɥɹɰɢɢ ɜ ɜɢɞɟ 

ɝɢɞɪɨɢɡɨɥɹɰɢɨɧɧɨɣ ɦɟɦɛɪɚɧɵ ɩɨ ɜɟɪɯɭ ɫɬɪɨɩɢɥ (ɜɧɚɯɥɟɫɬ ɨɬ ɤɚɪɧɢɡɚ ɤ 
ɤɨɧɶɤɭ ɫ ɩɪɨɤɥɟɣɤɨɣ ɦɟɫɬ ɧɚɯɥɟɫɬɚ ɤɥɟɣɤɨɣ ɥɟɧɬɨɣ).  

ɍɫɬɪɨɣɫɬɜɨ ɩɪɨɞɨɥɠɚɟɬɫɹ ɫ ɭɤɥɚɞɤɢ ɦɚɭɷɪɥɚɬɚ ɩɨ ɜɟɪɯɭ ɧɟɫɭɳɢɯ ɫɬɟɧ 
ɞɨɦɚ. 

Ɇɚɭɷɪɥɚɬ ɭɤɥɚɞɵɜɚɟɬɫɹ ɧɚ ɫɬɟɧɭ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɨɫɜɟɪɥɟɧɧɵɦɢ 
ɨɬɜɟɪɫɬɢɹɦɢ ɧɚ ɜɵɫɬɭɩɚɸɳɢɟ ɢɡ ɚɪɦɢɪɨɜɚɧɧɨɝɨ ɩɨɹɫɚ ɲɩɢɥɶɤɢ, ɩɨɫɥɟ ɱɟɝɨ 
ɲɩɢɥɶɤɢ ɡɚɬɹɝɢɜɚɸɬɫɹ ɝɚɣɤɚɦɢ ɫ ɲɚɣɛɚɦɢ. Ȼɚɥɤɢ ɦɚɭɷɪɥɚɬɚ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ 
ɧɚ ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɯ ɧɟɫɭɳɢɯ ɫɬɟɧɚ ɞɨɥɠɧɵ ɛɵɬɶ ɩɚɪɚɥɥɟɥɶɧɵ ɞɪɭɝ ɞɪɭɝɭ, 
ɱɬɨɛɵ ɪɚɡɦɟɪɵ ɜɫɟɯ ɫɬɪɨɩɢɥɶɧɵɯ ɧɨɝ ɛɵɥɢ ɨɞɢɧɚɤɨɜɵɦɢ. ɍɤɥɚɞɤɚ ɦɚɭɷɪɥɚɬɚ 
ɩɪɨɢɡɜɨɞɢɬɫɹ, ɧɚɱɢɧɚɹ ɫ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɱɟɪɞɚɱɧɨɝɨ ɩɟɪɟɤɪɵɬɢɹ ɩɨ 
ɝɢɞɪɨɢɡɨɥɹɰɢɨɧɧɨɦɭ ɦɚɬɟɪɢɚɥɭ - ɧɚ ɜɵɫɨɬɭ ɦɢɧɢɦɭɦ 40 ɫɦ. ɉɨ ɜɧɭɬɪɟɧɧɟɦɭ 
ɢ ɜɧɟɲɧɟɦɭ ɤɪɚɸ (ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɧɫɬɪɭɤɰɢɢ ɫɬɟɧ) ɦɚɭɷɪɥɚɬ ɭɫɬɪɚɢɜɚɸɬ 
ɧɚ ɜɟɪɯɧɢɣ ɨɛɪɟɡ ɫɬɟɧɵ.  

Ⱦɚɥɟɟ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɮɟɪɦɵ ɫ ɩɨɦɨɳɶɸ ɫɚɦɨɯɨɞɧɨɝɨ ɫɬɪɟɥɨɜɨɝɨ 
ɤɪɚɧɚ ɫɧɚɱɚɥɚ ɜ ɬɨɪɰɚɯ ɡɞɚɧɢɹ, ɨɩɢɪɚɹ ɢɯ ɧɚ ɜɟɪɯɧɸɸ ɨɛɜɹɡɤɭ ɫɬɟɧ. 
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ȼɟɪɬɢɤɚɥɶɧɨɫɬɶ ɮɟɪɦ ɩɪɨɜɟɪɹɸɬ ɨɬɜɟɫɨɦ ɢ ɡɚɤɪɟɩɥɹɸɬ ɢɯ ɜɪɟɦɟɧɧɵɦɢ 
ɪɚɫɲɢɜɤɚɦɢ ɢɡ ɨɛɪɟɡɤɨɜ ɞɨɫɨɤ. ɒɧɭɪ, ɧɚɬɹɧɭɬɵɣ ɩɨ ɤɨɧɶɤɭ ɤɪɚɣɧɢɯ ɮɟɪɦ, 
ɫɥɭɠɢɬ ɦɚɹɤɨɦ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɩɪɨɦɟɠɭɬɨɱɧɵɯ. ɂɯ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɱɟɪɟɡ 1200 
ɦɦ, ɨɪɢɟɧɬɢɪɭɹɫɶ ɩɨ ɪɢɫɤɚɦ. ɂ ɪɢɯɬɭɸɬ ɬɚɤ, ɱɬɨɛɵ ɤɨɧɟɤ ɭɫɬɚɧɚɜɥɢɜɚɟɦɨɣ 
ɮɟɪɦɵ ɧɚɯɨɞɢɥɫɹ ɩɨɞ ɧɚɬɹɧɭɬɵɦ ɦɚɹɱɧɵɦ ɲɧɭɪɨɦ. 

ȼɟɪɬɢɤɚɥɶɧɨɫɬɶ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɮɟɪɦ ɤɨɧɬɪɨɥɢɪɭɸɬ ɪɟɣɤɨɣ-ɨɬɜɟɫɨɦ. 
Ɉɩɨɪɧɵɟ ɭɡɥɵ ɮɟɪɦ ɤ ɜɟɪɯɧɟɣ ɨɛɜɹɡɤɟ ɩɪɢɛɢɜɚɸɬ ɧɚɢɫɤɨɫɶ ɞɜɭɦɹ ɝɜɨɡɞɹɦɢ 
ɞɥɢɧɨɣ 150 ɦɦ ɫ ɤɚɠɞɨɣ ɫɬɨɪɨɧɵ. Ɋɚɫɩɨɪɤɢ, ɩɪɢɛɢɬɵɟ ɦɟɠɞɭ ɮɟɪɦɚɦɢ, 
ɨɛɟɫɩɟɱɢɜɚɸɬ ɢɯ ɧɟɩɨɞɜɢɠɧɨɫɬɶ. 

ɉɨɫɥɟ ɭɫɬɚɧɨɜɤɢ ɮɟɪɦ ɧɚɱɢɧɚɸɬ ɭɫɬɪɨɣɫɬɜɨ ɨɛɪɟɲɟɬɤɢ. 
Ȼɪɭɫɤɢ ɩɪɢɛɢɜɚɸɬ ɩɨ ɲɚɛɥɨɧɭ ɨɬ ɤɚɪɧɢɡɚ ɤ ɤɨɧɶɤɭ ɫ ɩɪɨɟɤɬɧɵɦ 

ɲɚɝɨɦ, ɤɨɬɨɪɵɣ ɡɚɜɢɫɢɬ ɨɬ ɜɢɞɚ ɤɪɨɜɟɥɶɧɨɝɨ ɩɨɤɪɵɬɢɹ. ɉɨ ɫɜɟɫɭ ɤɪɨɜɥɢ ɧɚɞ 
ɤɚɪɧɢɡɨɦ, ɩɨɞ ɫɬɵɤɚɦɢ ɥɢɫɬɨɜ, ɚ ɬɚɤɠɟ ɜ ɪɚɡɠɟɥɨɛɤɚɯ ɢ ɧɚ ɤɨɧɶɤɟ 
ɭɤɥɚɞɵɜɚɸɬ ɫɩɥɨɲɧɨɣ ɧɚɫɬɢɥ ɢɡ ɨɛɪɟɡɧɨɣ ɞɨɫɤɢ. 

ɉɨɫɥɟ ɩɪɢɲɢɜɤɢ ɨɛɪɟɲɟɬɤɢ ɜɵɩɨɥɧɹɸɬ ɜɵɪɟɡɵ ɞɥɹ ɫɥɭɯɨɜɵɯ ɨɤɨɧ ɢ 
ɥɚɡɨɜ. Ɂɚɬɟɦ ɦɨɧɬɢɪɭɸɬ ɫɥɭɯɨɜɵɟ ɨɤɧɚ. 

Ⱦɚɥɟɟ ɜɵɩɨɥɧɹɟɬɫɹ ɨɛɪɟɲɟɬɤɚ. 
 

4.3.3 Ɂɚɤɥɸɱɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ. 
Ⱦɟɦɨɧɬɚɠ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɭɛɨɪɤɚ, ɫɧɹɬɢɟ 

ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɯ ɡɧɚɤɨɜ ɢ ɳɢɬɨɜ, ɨɝɪɚɠɞɟɧɢɣ. 
 
4.4 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɤɚɱɟɫɬɜɭ ɪɚɛɨɬ 
 
ɉɪɢ ɭɫɬɪɨɣɫɬɜɟ ɫɬɪɨɩɢɥɶɧɨɣ ɫɢɫɬɟɦɵ ɢɡ ɞɟɪɟɜɹɧɧɵɯ ɷɥɟɦɟɧɬɨɜ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɤɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ, ɤɨɬɨɪɵɣ ɜɤɥɸɱɚɟɬ: 
ɜɯɨɞɧɨɣ ɤɨɧɬɪɨɥɶ ɤɨɧɫɬɪɭɤɰɢɣ, ɦɚɬɟɪɢɚɥɨɜ ɢ ɩɨɥɭɮɚɛɪɢɤɚɬɨɜ; 
ɨɩɟɪɚɰɢɨɧɧɵɣ ɤɨɧɬɪɨɥɶ ɜɵɩɨɥɧɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ, ɚ ɬɚɤɠɟ 
ɩɪɢɟɦɨɱɧɵɣ ɤɨɧɬɪɨɥɶ ɜɵɩɨɥɧɟɧɧɵɯ ɪɚɛɨɬ. ɇɚ ɜɫɟɯ ɷɬɚɩɚɯ ɪɚɛɨɬ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɢɧɫɩɟɤɰɢɨɧɧɵɣ ɤɨɧɬɪɨɥɶ ɩɪɟɞɫɬɚɜɢɬɟɥɹɦɢ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɧɚɞɡɨɪɚ ɡɚɤɚɡɱɢɤɚ. 

ɂɡɝɨɬɨɜɢɬɟɥɶ ɞɨɥɠɟɧ ɫɨɩɪɨɜɨɠɞɚɬɶ ɤɚɠɞɭɸ ɩɚɪɬɢɸ ɩɢɥɨɦɚɬɟɪɢɚɥɨɜ ɢ 
ɷɥɟɦɟɧɬɨɜ ɤɪɟɩɥɟɧɢɹ ɞɨɤɭɦɟɧɬɨɦ ɨ ɤɚɱɟɫɬɜɟ ɩɨ ȽɈɋɌ 6564-84*, ɜ ɤɨɬɨɪɨɦ 
ɞɨɥɠɧɵ ɛɵɬɶ ɭɤɚɡɚɧɵ: 

- ɧɚɢɦɟɧɨɜɚɧɢɟ ɢ ɚɞɪɟɫ ɩɪɟɞɩɪɢɹɬɢɹ-ɢɡɝɨɬɨɜɢɬɟɥɹ; ɧɨɦɟɪ ɢ ɞɚɬɚ 
ɜɵɞɚɱɢ ɞɨɤɭɦɟɧɬɚ; ɧɨɦɟɪ ɩɚɪɬɢɢ; ɧɚɢɦɟɧɨɜɚɧɢɟ ɢ ɦɚɪɤɢ ɦɚɬɟɪɢɚɥɨɜ ɢ 
ɤɨɧɫɬɪɭɤɰɢɣ; ɤɨɥɢɱɟɫɬɜɨ; ɨɫɧɨɜɧɵɟ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ. 

ȼɯɨɞɧɨɣ ɤɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ ɦɚɬɟɪɢɚɥɨɜ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɪɨɜɟɪɤɟ 
ɜɧɟɲɧɢɦ ɨɫɦɨɬɪɨɦ ɢɯ ɫɨɨɬɜɟɬɫɬɜɢɹ ȽɈɋɌɚɦ, Ɍɍ, ɬɪɟɛɨɜɚɧɢɹɦ ɩɪɨɟɤɬɚ, 
ɩɚɫɩɨɪɬɚɦ, ɫɟɪɬɢɮɢɤɚɬɚɦ, ɩɨɞɬɜɟɪɠɞɚɸɳɢɦ ɤɚɱɟɫɬɜɨ ɢɯ ɢɡɝɨɬɨɜɥɟɧɢɹ, 
ɤɨɦɩɥɟɤɬɧɨɫɬɢ ɢ ɫɨɨɬɜɟɬɫɬɜɢɹ ɢɯ ɪɚɛɨɱɢɦ ɱɟɪɬɟɠɚɦ. ȼɯɨɞɧɨɣ ɤɨɧɬɪɨɥɶ 
ɜɵɩɨɥɧɹɟɬ ɥɢɧɟɣɧɵɣ ɩɟɪɫɨɧɚɥ ɩɪɢ ɩɨɫɬɭɩɥɟɧɢɢ ɦɚɬɟɪɢɚɥɨɜ ɢɡɞɟɥɢɣ ɧɚ 
ɫɬɪɨɢɬɟɥɶɧɭɸ ɩɥɨɳɚɞɤɭ. Ɏɨɪɦɚ ɢ ɨɫɧɨɜɧɵɟ ɪɚɡɦɟɪɵ ɢɡɞɟɥɢɣ ɞɨɥɠɧɵ 
ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɩɪɨɟɤɬɭ. 
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ȼɧɟɲɧɟɦɭ ɨɫɦɨɬɪɭ ɩɨɞɜɟɪɝɚɸɬɫɹ ɜɫɟ ɩɚɪɬɢɢ ɦɚɬɟɪɢɚɥɨɜ ɢ ɢɡɞɟɥɢɹ ɜ 
ɰɟɥɹɯ ɨɛɧɚɪɭɠɟɧɢɹ ɹɜɧɵɯ ɨɬɤɥɨɧɟɧɢɣ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɪɚɡɦɟɪɨɜ ɨɬ ɩɪɨɟɤɬɚ. 

Ɋɚɡɦɟɪɵ ɢ ɝɟɨɦɟɬɪɢɱɟɫɤɚɹ ɮɨɪɦɚ ɩɪɨɜɟɪɹɸɬɫɹ ɜɵɛɨɪɨɱɧɨ 
ɨɞɧɨɫɬɭɩɟɧɱɚɬɵɦ ɤɨɧɬɪɨɥɟɦ. 

ɍɫɬɪɨɣɫɬɜɨ ɫɬɪɨɩɢɥɶɧɨɣ ɫɢɫɬɟɦɵ ɪɚɡɪɟɲɚɟɬɫɹ ɩɪɨɢɡɜɨɞɢɬɶ ɬɨɥɶɤɨ 
ɩɨɫɥɟ ɩɪɢɟɦɤɢ ɨɩɨɪɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ. ɋɯɟɦɚ ɨɩɟɪɚɰɢɨɧɧɨɝɨ ɤɨɧɬɪɨɥɹ 
ɤɚɱɟɫɬɜɚ ɩɪɢɜɟɞɟɧɚ ɜ ɬɚɛɥɢɰɚ 4.1. 

  
Ɍɚɛɥɢɰɚ 4.1 – Ɉɩɟɪɚɰɢɨɧɧɵɣ ɤɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝ
ɨ ɩɪɨɰɟɫɫɚ ɢ ɟɝɨ 

ɨɩɟɪɚɰɢɣ 

Ʉɨɧɬɪɨɥɢɪɭɟɦɵɣ 
ɩɚɪɚɦɟɬɪ (ɩɨ ɤɚɤɨɦɭ 

ɧɨɪɦɚɬɢɜɧɨɦɭ 
ɞɨɤɭɦɟɧɬɭ) 

Ⱦɨɩɭɫɤɚɟɦɵɟ ɡɧɚɱɟɧɢɹ 
ɩɚɪɚɦɟɬɪɚ, ɬɪɟɛɨɜɚɧɢɹ 

ɤɚɱɟɫɬɜɚ 

ɋɩɨɫɨɛ (ɦɟɬɨɞ) 
ɤɨɧɬɪɨɥɹ, 
ɫɪɟɞɫɬɜɚ 

(ɩɪɢɛɨɪɵ) 
ɤɨɧɬɪɨɥɹ 

ɍɫɬɚɧɨɜɤɚ 
ɦɚɭɷɪɥɚɬɨɜ 

ɋɨɨɬɜɟɬɫɬɜɢɟ 
ɦɚɬɟɪɢɚɥɨɜ ɩɪɨɟɤɬɭ ɢ 

ɧɨɪɦɚɬɢɜɧɵɦ 
ɬɪɟɛɨɜɚɧɢɹɦ 

Ⱦɨɤɭɦɟɧɬɵ ɨ ɤɚɱɟɫɬɜɟ 
(ɩɚɫɩɨɪɬɚ, 

ɫɟɪɬɢɮɢɤɚɬɵ) 
ȼɢɡɭɚɥɶɧɨ 

Ⱥɧɬɢɫɟɩɬɢɪɨɜɚɧɢɟ 
Ⱥɤɬ 

ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɹ 
ɫɤɪɵɬɵɯ ɪɚɛɨɬ 

ȼɢɡɭɚɥɶɧɨ 

Ɉɝɧɟɡɚɳɢɬɧɚɹ 
ɨɛɪɚɛɨɬɤɚ 

Ⱥɤɬ 
ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɹ 

ɫɤɪɵɬɵɯ ɪɚɛɨɬ 
ȼɢɡɭɚɥɶɧɨ 

ɍɫɬɪɨɣɫɬɜɨ 
ɝɢɞɪɨɢɡɨɥɹɰɢɢ 

Ⱥɤɬ 
ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɹ 

ɫɤɪɵɬɵɯ ɪɚɛɨɬ 
ȼɢɡɭɚɥɶɧɨ 

ɋɨɨɬɜɟɬɫɬɜɢɟ ɦɟɫɬ 
ɭɫɬɚɧɨɜɤɢ ɩɪɨɟɤɬɭ 

Ɉɛɳɢɣ ɠɭɪɧɚɥ ɪɚɛɨɬ ȼɢɡɭɚɥɶɧɨ 

ɍɫɬɚɧɨɜɤɚ 
ɷɥɟɦɟɧɬɨɜ 

ɫɬɪɨɩɢɥɶɧɨɣ 
ɫɢɫɬɟɦɵ 

ɋɨɨɬɜɟɬɫɬɜɢɟ 
ɦɚɬɟɪɢɚɥɨɜ ɩɪɨɟɤɬɭ ɢ 

ɧɨɪɦɚɬɢɜɧɵɦ 
ɬɪɟɛɨɜɚɧɢɹɦ 

Ⱦɨɤɭɦɟɧɬɵ ɨ ɤɚɱɟɫɬɜɟ 
(ɩɚɫɩɨɪɬɚ, 

ɫɟɪɬɢɮɢɤɚɬɵ) 
ȼɢɡɭɚɥɶɧɨ 

Ⱥɧɬɢɫɟɩɬɢɪɨɜɚɧɢɟ 
Ⱥɤɬ 

ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɹ 
ɫɤɪɵɬɵɯ ɪɚɛɨɬ 

ȼɢɡɭɚɥɶɧɨ 

Ɉɝɧɟɡɚɳɢɬɧɚɹ 
ɨɛɪɚɛɨɬɤɚ 

Ⱥɤɬ 
ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɹ 

ɫɤɪɵɬɵɯ ɪɚɛɨɬ 
ȼɢɡɭɚɥɶɧɨ 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 4.1 

ɍɫɬɚɧɨɜɤɚ 
ɷɥɟɦɟɧɬɨɜ 

ɫɬɪɨɩɢɥɶɧɨɣ 
ɫɢɫɬɟɦɵ 

ɋɨɨɬɜɟɬɫɬɜɢɟ 
ɦɚɬɟɪɢɚɥɨɜ ɩɪɨɟɤɬɭ ɢ 

ɧɨɪɦɚɬɢɜɧɵɦ 
ɬɪɟɛɨɜɚɧɢɹɦ 

Ⱦɨɤɭɦɟɧɬɵ ɨ ɤɚɱɟɫɬɜɟ 
(ɩɚɫɩɨɪɬɚ, 

ɫɟɪɬɢɮɢɤɚɬɵ) 
ȼɢɡɭɚɥɶɧɨ 

Ⱥɧɬɢɫɟɩɬɢɪɨɜɚɧɢɟ 
Ⱥɤɬ 

ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɹ 
ɫɤɪɵɬɵɯ ɪɚɛɨɬ 

ȼɢɡɭɚɥɶɧɨ 

Ɉɝɧɟɡɚɳɢɬɧɚɹ 
ɨɛɪɚɛɨɬɤɚ 

Ⱥɤɬ 
ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɹ 

ɫɤɪɵɬɵɯ ɪɚɛɨɬ 
ȼɢɡɭɚɥɶɧɨ 

ɋɨɨɬɜɟɬɫɬɜɢɟ ɦɟɫɬ 
ɭɫɬɚɧɨɜɤɢ ɢ 

ɫɨɟɞɢɧɟɧɢɣ ɷɥɟɦɟɧɬɨɜ 
ɩɪɨɟɤɬɭ ɢ ɋɇɢɉ 

Ɉɛɳɢɣ ɠɭɪɧɚɥ ɪɚɛɨɬ ȼɢɡɭɚɥɶɧɨ 

Ɉɬɤɥɨɧɟɧɢɟ ɝɥɭɛɢɧɵ 
ɜɪɭɛɨɤ ɨɬ ɩɪɨɟɤɬɧɨɣ 

2 ɦɦ 
ɂɡɦɟɪɢɬɟɥɶɧɵɣ, 
ɤɚɠɞɵɣ ɷɥɟɦɟɧɬ 

Ɉɬɤɥɨɧɟɧɢɹ ɜ 
ɪɚɫɫɬɨɹɧɢɹɯ ɦɟɠɞɭ 
ɰɟɧɬɪɚɦɢ ɪɚɛɨɱɢɯ 

ɛɨɥɬɨɜ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɩɪɨɟɤɬɧɵɯ: 

- ɞɥɹ ɜɯɨɞɧɵɯ 
ɨɬɜɟɪɫɬɢɣ 

- ɞɥɹ ɜɵɯɨɞɧɵɯ 
ɨɬɜɟɪɫɬɢɣ 

 

 

 

 

 

 

2 ɦɦ 

 

5 ɦɦ 

ɂɡɦɟɪɢɬɟɥɶɧɵɣ, 
ɜɵɛɨɪɨɱɧɵɣ 

Ɉɬɤɥɨɧɟɧɢɟ ɜ 
ɪɚɫɫɬɨɹɧɢɹɯ ɦɟɠɞɭ 
ɰɟɧɬɪɚɦɢ ɝɜɨɡɞɟɣ ɫɨ 
ɫɬɨɪɨɧɵ ɡɚɛɢɜɤɢ ɜ 

ɝɜɨɡɞɟɜɵɯ ɫɨɟɞɢɧɟɧɢɹɯ 

2 ɦɦ ɂɡɦɟɪɢɬɟɥɶɧɵɣ, 
ɜɵɛɨɪɨɱɧɵɣ 

ɋɨɨɬɜɟɬɫɬɜɢɟ ɤɚɱɟɫɬɜɚ 
ɞɪɟɜɟɫɢɧɵ ɩɪɨɟɤɬɭ ɢ 

ɋɇɢɉ 

ɉɚɫɩɨɪɬɚ ɢɥɢ 
ɫɟɪɬɢɮɢɤɚɬɵ 

ȼɢɡɭɚɥɶɧɨ 
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4.5 ɉɨɬɪɟɛɧɨɫɬɶ ɜ ɦɚɬɟɪɢɚɥɶɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɫɭɪɫɚɯ 
 
Ɇɟɯɚɧɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɧɵɯ ɢ ɫɩɟɰɢɚɥɶɧɵɯ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ ɞɨɥɠɧɚ 

ɛɵɬɶ ɤɨɦɩɥɟɤɫɧɨɣ ɢ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɤɨɦɩɥɟɤɬɚɦɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɲɢɧ, 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɫɪɟɞɫɬɜ ɦɚɥɨɣ ɦɟɯɚɧɢɡɚɰɢɢ, ɧɟɨɛɯɨɞɢɦɨɣ ɦɨɧɬɚɠɧɨɣ 
ɨɫɧɚɫɬɤɢ, ɢɧɜɟɧɬɚɪɹ ɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ. 

ɋɪɟɞɫɬɜɚ ɦɚɥɨɣ ɦɟɯɚɧɢɡɚɰɢɢ, ɨɛɨɪɭɞɨɜɚɧɢɟ, ɢɧɫɬɪɭɦɟɧɬ ɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɨɫɧɚɫɬɤɚ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ, 
ɞɨɥɠɧɵ ɛɵɬɶ ɫɤɨɦɩɥɟɤɬɨɜɚɧɵ ɜ ɧɨɪɦɨɤɨɦɩɥɟɤɬɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɬɟɯɧɨɥɨɝɢɟɣ ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɛɨɬ. 

ɉɨɬɪɟɛɧɨɫɬɶ ɜ ɦɚɲɢɧɚɯ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 4.2.  

ɉɨɬɪɟɛɧɨɫɬɶ ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɨɫɧɚɫɬɤɟ, ɢɧɫɬɪɭɦɟɧɬɟ ɢɧɜɟɧɬɚɪɟ ɢ 
ɩɪɢɫɩɨɫɨɛɥɟɧɢɹɯ, ɝɪɚɮɢɤ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ ɢ ɞɜɢɠɟɧɢɹ ɪɚɛɨɱɟɣ ɫɢɥɵ, 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ 
ɝɪɚɮɢɱɟɫɤɨɦ ɥɢɫɬɟ 6. 

 
Ɍɚɛɥɢɰɚ 4.2 – Ɇɚɲɢɧɵ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 

№
 ɩ/ɩ  

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 

ɩɪɨɰɟɫɫɚ ɢ ɟɝɨ 
ɨɩɟɪɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɦɚɲɢɧɵ, 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ, ɬɢɩ, 
ɦɚɪɤɚ 

Ɉɫɧɨɜɧɚɹ ɬɟɯɧɢɱɟɫɤɚɹ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 

Ʉɨɥ-ɜɨ  

  
ȼɨɡɜɟɞɟɧɢɟ 

ɧɚɞɡɟɦɧɨɣ ɱɚɫɬɢ 
Ʉɪɚɧ ɆɄȽ-16 Ƚɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ 16 ɬ  1 

ɉɨɞɚɱɚ ɫɠɚɬɨɝɨ 
ɜɨɡɞɭɯɚ 

Ʉɨɦɩɪɟɫɫɨɪ FUBAG 220/380 ȼ 1 

3 Ⱦɨɫɬɚɜɤɚ ɦɚɬɟɪɢɚɥɨɜ 
ɧɚ ɫɬɪɨɢɬɟɥɶɧɭɸ 

ɩɥɨɳɚɞɤɭ 

Ȼɨɪɬɨɜɨɣ ɚɜɬɨɦɨɛɢɥɶ 
Ʉɚɦɚɡ 4308 

Ƚɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ 20 ɬ  2  

4 Ɉɱɢɫɬɤɚ ɫɬɵɤɨɜ 
ɚɪɦɚɬɭɪɵ 

Ɇɚɲɢɧɚ ɪɭɱɧɚɹ 
ɲɥɢɨɜɚɥɶɧɚɹMakita 9046 

Ɇɨɳɧɨɫɬɶ 600ȼɬ, ɜɟɫ 
3ɤɝ  

2  

5 ɋɜɚɪɨɱɧɵɟ ɪɚɛɨɬɵ ɋɜɚɪɨɱɧɵɣ ɚɩɩɚɪɚɬ 
ɉɅȺɁȿɊ ɌȾɆ-505 CU 

493 

Ɇɨɳɧɨɫɬɶ 27800ȼɬ, 
ɬɨɤ 500Ⱥ  

2  

6 ɉɨɞɝɨɬɨɜɤɚ 
ɢɧɫɬɪɭɦɟɧɬɚ 

ɋɬɚɧɨɤ ɡɚɬɨɱɧɵɣ ɗɄ-486 Ⱦɢɚɦ. ɩɨɫɚɞ.ɨɬɜɟɪɫɬɢɹ 
32 ɦɦ  

1  

7 Ɋɟɡɤɚ ɚɪɦɚɬɭɪɵ ɍɝɥɨɲɥɢɮɦɚɲɢɧɚMakita 
GA903OSF01 

Ɇɨɳɧɨɫɬɶ 2,4 ɤȼɬ 
Ⱦɢɚɦɟɬɪ ɤɪɭɝɚ 230 ɦɦ  

2  
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ɉɨɬɪɟɛɧɨɫɬɶ ɜ ɦɚɬɟɪɢɚɥɚɯ ɢ ɢɡɞɟɥɢɹɯ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 4.3. 
 

Ɍɚɛɥɢɰɚ 4.3 – Ɇɚɬɟɪɢɚɥɵ ɢ ɢɡɞɟɥɢɹ 

№
 
ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 

ɩɪɨɰɟɫɫɚ ɢ ɟɝɨ 
ɨɩɟɪɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɦɚɬɟɪɢɚɥɨɜ ɢ ɢɡɞɟɥɢɣ, 

ɦɚɪɤɚ, ȽɈɋɌ, Ɍɍ 

ɇɨɪɦɚ ɪɚɫɯɨɞɚ 
ɧɚ ɟɞɢɧɢɰɭ 
ɢɡɦɟɪɟɧɢɹ 

ɉɨɬɪɟɛɧɨɫɬɶ ɧɚ 
ɨɛɴɟɦ ɪɚɛɨɬ 

Ƚɢɞɪɨɢɡɨɥɹɢɰɹ, ɦ2 ȽɈɋɌ 4640-2011 144 144 

Ɇɚɭɷɪɥɚɬ (Ȼɪɭɫ 
200ɯ75), ɬ. ȽɈɋɌ8486-86ȿ 1 2 

Ɏɟɪɦɚ,ɬ. ɂɧɞɢɜɢɞɭɚɥɶɧɨɟ 
ɢɡɝɨɬɨɜɥɟɧɢɟ 

1 13 

ɋɬɨɣɤɚ ɛɪɭɫ,ɬ. ȽɈɋɌ8486-86ȿ 1 1 
Ɉɛɪɟɲɟɬɤɚ,ɬ. ȽɈɋɌ8486-86ȿ 24 48 

 
4.6 ɉɨɞɛɨɪ ɤɪɚɧɚ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ 
 
ȼɵɛɨɪ ɤɪɚɧɚ ɞɥɹ ɦɨɧɬɚɠɚ ɡɞɚɧɢɹ ɢ ɩɨɞɴɟɦɚ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɧɚɢɛɨɥɟɟ ɬɹɠɟɥɨɦɭ ɷɥɟɦɟɧɬɭ – ɫɬɪɨɩɢɥɶɧɚɹ ɮɟɪɦɚ. 

 
Ɋɢɫɭɧɨɤ 4.1 – ɋɯɟɦɚ ɤ ɨɩɪɟɞɟɥɟɧɢɸ ɩɚɪɚɦɟɬɪɨɜ ɫɚɦɨɯɨɞɧɨɝɨ ɤɪɚɧɚ 
 
Ɇɨɧɬɚɠɧɚɹ ɦɚɫɫɚ Ɇɦ,ɬ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 
Ɇɦ=Ɇɷ+Ɇɝ,  (4.1) 
 
ɝɞɟ  Ɇɝ– ɦɚɫɫɚ ɝɪɭɡɨɡɚɯɜɚɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ (ɫɬɪɨɩ 2ɋɌ10-4), 

ɩɪɢɧɢɦɚɟɦɆɝ=0,0948 ɬ; 
Ɇɷ– ɦɚɫɫɚ ɷɥɟɦɟɧɬɚ, Ɇɷ =0,55 ɬ. 

 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɟ ɜ ɮɨɪɦɭɥɭ (4.1), ɩɨɥɭɱɚɟɦ 
 
Ɇɦ0,55+0,09=0,7 ɬ. 
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Ɇɨɧɬɚɠɧɚɹ ɜɵɫɨɬɚ ɩɨɞɴɟɦɚ ɤɪɸɤɚ ɇɤ,ɦ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 
ɇɤ = h0 + hɡ + hɷ + hɫ,  (4.2) 
 

ɝɞɟ  h0 – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɭɪɨɜɧɹ ɫɬɨɹɧɤɢ ɤɪɚɧɚ ɞɨ ɨɩɨɪɵ ɦɨɧɬɢɪɭɟɦɨɝɨ 
ɷɥɟɦɟɧɬɚ, ɦ 

hɡ – ɡɚɩɚɫ ɩɨ ɜɵɫɨɬɟ 0,5 ɦ; 
hɷ – ɜɵɫɨɬɚ ɷɥɟɦɟɧɬɚ ɜ ɩɨɥɨɠɟɧɢɢ ɩɨɞɴɟɦɚ 0,22 ɦ; 
hɫ– ɜɵɫɨɬɚ ɝɪɭɡɨɡɚɯɜɚɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ 1,2 ɦ. 
 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɟ ɜ ɮɨɪɦɭɥɭ (4.2), ɩɨɥɭɱɚɟɦ 
 
ɇɤ = 6,295 + 0,5 + 0,5 + 3,0 = 10,3ɦ. 
 
Ɇɢɧɢɦɚɥɶɧɨɟ ɬɪɟɛɭɟɦɨɟ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɭɪɨɜɧɹ ɫɬɨɹɧɤɢ ɤɪɚɧɚ ɞɨ ɜɟɪɯɚ 

ɫɬɪɟɥɵ ɇɫ,ɦ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 
ɇɫ = ɇɤ + hn, (4.3) 
 
ɝɞɟhn– ɪɚɡɦɟɪ ɝɪɭɡɨɜɨɝɨ ɩɨɥɢɫɩɚɫɬɚ ɜ ɫɬɹɧɭɬɨɦ ɫɨɫɬɨɹɧɢɢ, ɦ.  
 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɟ ɜ ɮɨɪɦɭɥɭ (4.3), ɩɨɥɭɱɚɟɦ 
 
Hc = 10,3 + 2 = 12,3 ɦ. 
 
Ɍɪɟɛɭɟɦɵɣ ɦɨɧɬɚɠɧɵɣ ɜɵɥɟɬ ɤɪɸɤɚ lɤ ,ɦ,  ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

lɤ =
 (b+b1+b2)·(ɇɫ−hɲ)

(ܾ3+hɩ)
 + b3 , (4.4) 

 
ɝɞɟ  b – ɦɢɧɢɦɚɥɶɧɵɣ ɡɚɡɨɪ ɦɟɠɞɭ ɫɬɪɟɥɨɣ ɢ ɦɨɧɬɢɪɭɟɦɵɦ 

ɷɥɟɦɟɧɬɨɦ, ɦ; 
b1 – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɷɥɟɦɟɧɬɚ ɞɨ ɤɪɚɹ ɷɥɟɦɟɧɬɚ 

ɩɪɢɛɥɢɠɟɧɧɨɝɨ ɤ ɫɬɪɟɥɟ; 
b2 – ɩɨɥɨɜɢɧɵ ɬɨɥɳɢɧɵ ɫɬɪɟɥɵ ɧɚ ɭɪɨɜɧɟ ɜɟɪɯɚ ɦɨɧɬɢɪɭɟɦɨɝɨ 

ɷɥɟɦɟɧɬɚ; 
hɲ – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɭɪɨɜɧɹ ɫɬɨɹɧɤɢ ɤɪɚɧɚ ɞɨ ɨɫɢ ɩɨɜɨɪɨɬɚ ɫɬɪɟɥɵ; 
b3 – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɜɪɚɳɟɧɢɹ ɤɪɚɧɚ ɞɨ ɨɫɢ ɩɨɜɨɪɨɬɚ ɫɬɪɟɥɵ. 
 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɟ ɜ ɮɨɪɦɭɥɭ (4.4), ɩɨɥɭɱɚɟɦ 
 

lɤ = 
 (0,5+2,99+0,5)·(12,3−2)

(1+2)
+2= 13,7ɦ. 
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ɇɟɨɛɯɨɞɢɦɚɹ ɧɚɢɦɟɧɶɲɚɹ ɞɥɢɧɚ ɫɬɪɟɥɵ Lɫ,ɦ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 
Lɫ =  (݈ɤ − ܾ3)2 + ɫܪ) − ݄ ɲ)2  , (4.5)  
 

ɝɞɟ lɤ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (4.4); 
b3 – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (4.4); 
Hc– ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (4.3); 
hɲ– ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (4.4). 
 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɟ ɜ ɮɨɪɦɭɥɭ (4.5), ɩɨɥɭɱɚɟɦ 
 

Lɫ =  (13,7 − 2)2 + (12,3 − 2)2  = 13,03ɦ. 
 
ɉɨ ɤɚɬɚɥɨɝɭ ɦɨɧɬɚɠɧɵɯ ɤɪɚɧɨɜ ɜɵɛɢɪɚɟɦ ɤɪɚɧ, ɪɚɛɨɱɢɟ ɩɚɪɚɦɟɬɪɵ 

ɤɨɬɨɪɨɝɨ ɧɟ ɦɟɧɶɲɟ ɜɵɲɟ ɩɟɪɟɱɢɫɥɟɧɧɵɯ. ɗɬɢɦ ɬɪɟɛɨɜɚɧɢɹɦ ɨɬɜɟɱɚɟɬ ɤɪɚɧ 
ɚɜɬɨɦɨɛɢɥɶɧɵɣ ɆɄȽ-16. Ⱦɥɢɧɚ ɫɬɪɟɥɵ 23 ɦ ɫ ɝɭɫɶɤɨɦ 2,3 ɦ. 

 
4.7 Ʉɚɥɶɤɭɥɹɰɢɹ ɡɚɬɪɚɬ ɬɪɭɞɚ ɢ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ 
 
Ʉɚɥɶɤɭɥɹɰɢɹ ɡɚɬɪɚɬ ɬɪɭɞɚ ɢ ɦɚɲɢɧɧɨɝɨ ɜɪɟɦɟɧɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ 

ɬɚɛɥɢɰɟ 4.4. 
 
Ɍɚɛɥɢɰɚ 4.4 – Ʉɚɥɶɤɭɥɹɰɢɹ ɡɚɬɪɚɬ ɬɪɭɞɚ ɢɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ 

№ 

Ɉɛɨɫɧ
ɨɜɚɧɢ

ɟ 
(ȿɇɢɊ 
ɢ ɞɪ.) 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɪɚɛɨɬ 

Ɉɛɴɟɦ 
ɪɚɛɨɬ 

ɋɨɫɬɚɜ ɡɜɟɧɚ 

ɇɚ ɟɞ. ɢɡɦ. ɇɚ ɨɛɴɟɦ 
ɪɚɛɨɬ 

ȿɞ. 

ɢɡɦ. 

Ʉɨɥ- 

ɜɨ 

ɇɜɪ. 
ɱɟɥ-
ɱɚɫ 

Ɋɚɫɰ. 

ɪɭɛ 

Ɍɪɭɞɨ
ɟɦ. 

ɱɟɥ-
ɱɚɫ 

ɋɭɦɦɚ
. 

Ɋɭɛ 

1 ȿ1-5, 
ɬ.1, 3ɚɛ 

ɉɨɞɚɱɚ 
ɦɚɬɟɪɢɚɥɨɜ 

ɤɪɚɧɨɦ 
100 ɬ 0,1 

Ɇɚɲɢɧɢɫɬ 
4ɪ-1 

Ɍɚɤɟɥɚɠ 2ɪ.-
2 

4,4 

8,8 

4,66 

5,63 

0,4 

0,9 

0,47 

0,56 

2 ȿ11-17, 
ɝ,ɩɪ-2 

ɂɡɨɥɹɰɢɹ 1 ɦ2 144 
ɂɡɨɥɢɪɨɜɳ. 

4ɪ-1,3ɪ-1,2ɪ-1 
1,2 0,85 172,8 122,40 

3 
ȿ6-9 

ɬ.2 ɩ.1ɛ 

ɍɤɥɚɞɤɚ ɧɚ 
ɦɟɫɬɨ 

ɦɚɭɷɪɥɚɬɨɜ 

100 
ɦ2 

0,24 

ɉɥɨɬɧɢɤ 4ɪ-
1,3ɪ-1,2ɪ-3 
Ɇɚɲɢɧɢɫɬ 

5 ɪ - 1 

1,4 0,94 0,3 0,23 

4 

ȿ6-9 

ɬ.5 
ɩ.1ɚɛ 

ɍɫɬɪɨɣɫɬɜɨ 
ɮɟɪɦ 1 ɲɬ 13 

ɉɥɨɬɧɢɤ 4ɪ-
1,3ɪ-1,2ɪ-3 
Ɇɚɲɢɧɢɫɬ 

5 ɪ - 1 

0,68 
4,08 

0,62 
3,12 

8,8 
53,0 

8,06 
40,56 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 4.4 

5 
ȿ6-9 

ɬ.2 ɩ.1ɝ 

ɍɫɬɪɨɣɫɬɜɨ 
ɨɛɪɟɲɟɬɤɢ 

100 
ɦ2 

5,76 

ɉɥɨɬɧɢɤ 6ɪ-
1,5ɪ-1,3ɪ-3 
Ɇɚɲɢɧɢɫɬ 

5 ɪ - 1 

13,5 9,07 77,8 52,24 

6 
ȿ6-9 

ɬ.2 ɩ.1ɞ 

ɍɫɬɪɨɣɫɬɜɨ 
ɫɥɭɯɨɜɵɯ 

ɨɤɨɧ 

100 
ɦ2 

0,02 

ɉɥɨɬɧɢɤ 4ɪ-
1,3ɪ-1,2ɪ-3 
Ɇɚɲɢɧɢɫɬ 

5 ɪ - 1 

1,3 0,87 0,01 0,02 

7 
ȿ40-3-

39 

Ⱥɧɬɢɫɟɩɬɢɱɟ
ɫɤɚɹ ɢ 

ɨɝɧɟɡɚɳɢɬɧɚ
ɹ ɩɪɨɩɢɬɤɚ 
ɦɚɬɟɪɢɚɥɨɜ 

100 
ɦ2 

2,54 

ɉɥɨɬɧɢɤ 
 3 ɪ – 1 2 ɪ- 3 
ɉɨɞɫɨɛ. ɪɚɛ. 

1ɪ - 1 

3,2 2,06 8,1 5,23 

  ɂɬɨɝɨ 322,3 229,77 

 
Ͷ.8 Тɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɨɯɪɚɧɚ ɬɪɭɞ 
 
ɉɪɢ ɭɫɬɪɨɣɫɬɜɟ ɫɬɪɨɩɢɥɶɧɨɣ ɫɢɫɬɟɦɵ ɫɥɟɞɭɟɬ ɫɬɪɨɝɨ ɫɨɛɥɸɞɚɬɶ 

ɩɪɚɜɢɥɚ ɨɯɪɚɧɵ ɬɪɭɞɚ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɋɇɢɉ 12-03-2001 
«Ȼɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ. ɑɚɫɬɶ 1. Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ»,  
ɋɇɢɉ 12-04-2002. «Ȼɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ. ɑɚɫɬɶ 2. 
ɋɬɪɨɢɬɟɥɶɧɨɟ ɩɪɨɢɡɜɨɞɫɬɜɨ», ɞɪɭɝɢɦɢ ɧɨɪɦɚɬɢɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ ɩɨ 
ɨɯɪɚɧɟ ɬɪɭɞɚ. 

Ⱦɥɹ ɩɨɞɯɨɞɚ ɧɚ ɪɚɛɨɱɢɟ ɦɟɫɬɚ ɩɥɨɬɧɢɤɢ ɞɨɥɠɧɵ ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɨɛɨɪɭɞɨɜɚɧɧɵɟ ɫɢɫɬɟɦɵ ɞɨɫɬɭɩɚ (ɦɚɪɲɟɜɵɟ ɥɟɫɬɧɢɰɵ, ɬɪɚɩɵ, ɫɬɪɟɦɹɧɤɢ, 
ɩɟɪɟɯɨɞɧɵɟ ɦɨɫɬɢɤɢ). 

Ɋɚɛɨɱɢɟ, ɡɚɧɹɬɵɟ ɭɫɬɪɨɣɫɬɜɨɦ ɤɪɨɜɥɢ ɨɛɹɡɚɬɟɥɶɧɨ ɞɨɥɠɧɵ ɩɪɨɣɬɢ 
ɢɧɫɬɪɭɤɬɚɠ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

ɉɥɨɬɧɢɤɚɦ, ɡɚɧɹɬɵɦ ɧɚ ɚɧɬɢɫɟɩɬɢɪɨɜɚɧɢɢ ɦɚɬɟɪɢɚɥɨɜ, ɫɥɟɞɭɟɬ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɡɚɳɢɬɵ ɨɪɝɚɧɨɜ ɞɵɯɚɧɢɹ ɲɥɚɧɝɨɜɵɣ ɩɪɨɬɢɜɨɝɚɡ ɢɥɢ 
ɪɟɫɩɢɪɚɬɨɪ, ɞɥɹ ɡɚɳɢɬɵ ɝɥɚɡ - ɡɚɳɢɬɧɵɟ ɨɱɤɢ, ɞɥɹ ɡɚɳɢɬɵ ɤɨɠɢ ɪɭɤ ɢ ɥɢɰɚ - 
ɡɚɳɢɬɧɵɟ ɩɚɫɬɵ. 

ȼ ɩɨɦɟɳɟɧɢɹɯ, ɝɞɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɚɧɬɢɫɟɩɬɢɪɨɜɚɧɢɟ, ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ 
ɜɵɩɨɥɧɟɧɢɟ ɞɪɭɝɢɯ ɪɚɛɨɬ, ɚ ɬɚɤɠɟ ɤɭɪɟɧɢɟ ɢ ɩɪɢɟɦ ɩɢɳɢ. ɉɪɢ 
ɩɪɢɝɨɬɨɜɥɟɧɢɢ ɢ ɡɚɝɪɭɡɤɟ ɚɧɬɢɫɟɩɬɢɱɟɫɤɢɯ ɫɨɫɬɚɜɨɜ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɧɢɦɚɬɶ 
ɦɟɪɵ ɩɪɨɬɢɜ ɢɯ ɪɚɫɩɵɥɟɧɢɹ ɢ ɪɚɡɛɪɵɡɝɢɜɚɧɢɹ. 

 Ɋɚɛɨɱɢɟ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɵ ɫɩɟɰɨɞɟɠɞɨɣ ɢ ɢɧɞɢɜɢɞɭɚɥɶɧɵɦɢ 
ɫɪɟɞɫɬɜɚɦɢ ɡɚɳɢɬɵ. 

Ɂɚɩɪɟɳɚɟɬɫɹ ɜɵɩɨɥɧɟɧɢɟ ɤɪɨɜɟɥɶɧɵɯ ɪɚɛɨɬ ɜɨɜɪɟɦɹ ɝɨɥɨɥɺɞɢɰɵ, 
ɝɭɫɬɨɝɨ ɬɭɦɚɧɚ, ɜɟɬɪɚ ɫɢɥɨɣ ɜ 6 ɛɚɥɥɨɜ ɢ ɛɨɥɟɟ, ɥɢɜɧɟɜɨɝɨ ɞɨɠɞɹ, ɝɪɨɡɵ ɢ 
ɫɢɥɶɧɨɝɨ ɫɧɟɝɨɩɚɞɚ. 

Ɂɚɩɪɟɳɚɟɬɫɹ ɫɛɪɚɫɵɜɚɬɶ ɫ ɤɪɨɜɥɢ ɦɚɬɟɪɢɚɥɵ ɢ ɢɧɫɬɪɭɦɟɧɬɵ. 
Ʉɭɪɟɧɢɟ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ ɡɚɩɪɟɳɚɟɬɫɹ. 
ɉɟɪɟɞ ɧɚɱɚɥɨɦ ɪɚɛɨɬ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɢɫɩɪɚɜɧɨɫɬɶ ɝɚɡɨɜɵɯ 

ɝɨɪɟɥɨɤ, ɲɥɚɧɝɨɜ ɢ ɛɚɥɥɨɧɨɜ. 
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ɗɥɟɦɟɧɬɵ ɜɨɞɨɫɬɨɱɧɵɯ ɜɨɪɨɧɨɤ ɢ ɬɪɭɛ ɫɥɟɞɭɟɬ ɩɨɞɚɜɚɬɶ ɧɚ ɤɪɨɜɥɸ ɜ 
ɫɨɛɪɚɧɧɨɦ ɜɢɞɟ. 

ȼ ɫɥɭɱɚɟ ɩɟɪɟɪɵɜɨɜ ɜ ɪɚɛɨɬɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɢ 
ɦɚɬɟɪɢɚɥɵ ɞɨɥɠɧɵ ɛɵɬɶ ɭɛɪɚɧɵ ɫ ɤɪɵɲɢ. 

 
4.9 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 
 
Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɝɪɚɮɢɱɟɫɤɨɦ 

ɥɢɫɬɟ 6. 
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5 Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ 
 
ͷ.1 О˄˝еˍ˕ː˞ˌ ˔˕˓ˑˋ˕еˎ˟ː˞ˌ геːе˓˃ˎ˟ː˞ˌ ˒ˎ˃ː 

 
5.1.1 Ɉɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɝɟɧɟɪɚɥɶɧɨɝɨ ɩɥɚɧɚ. 
Ɉɛɴɟɤɬɧɵɣ ɫɬɪɨɣɝɟɧɩɥɚɧ ɪɚɡɪɚɛɚɬɵɜɚɟɬ ɩɨɞɪɹɞɱɢɤ ɧɚ ɫɬɚɞɢɢ ɪɚɛɨɱɢɯ 

ɱɟɪɬɟɠɟɣ ɜ ɫɨɫɬɚɜɟ ɉɉɊ ɧɚ ɫɬɪɨɹɳɟɟɫɹ ɡɞɚɧɢɟ. Ⱦɚɧɧɵɣ ɫɬɪɨɣɝɟɧɩɥɚɧ 
ɫɨɫɬɚɜɥɟɧ ɧɚ ɨɫɧɨɜɧɨɣ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ (ɜɨɡɜɟɞɟɧɢɟ ɧɚɞɡɟɦɧɨɣ ɱɚɫɬɢ), ɜ 
ɧɟɦ ɛɵɥɚ ɫɩɪɨɟɤɬɢɪɨɜɚɧɚ ɩɥɨɳɚɞɤɚ, ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɪɢɥɟɝɚɸɳɚɹ ɤ 
ɫɬɪɨɹɳɟɦɭɫɹ ɡɞɚɧɢɸ, ɢ ɨɩɪɟɞɟɥɟɧɨ ɪɚɫɩɨɥɨɠɟɧɢɟ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɢ 
ɫɨɨɪɭɠɟɧɢɣ, ɨɬɤɪɵɬɵɯ ɢ ɡɚɤɪɵɬɵɯ ɫɤɥɚɞɨɜ, ɢɧɠɟɧɟɪɧɵɯ ɫɟɬɟɣ ɢ 
ɤɨɦɦɭɧɢɤɚɰɢɣ, ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɲɢɧ ɢ ɭɫɬɪɨɣɫɬɜ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ 
ɜɨɡɜɟɞɟɧɢɹ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɨɛɴɟɤɬɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 

 
5.1.2 ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ ɢ ɨɰɟɧɤɚ ɪɚɡɜɢɬɨɫɬɢ 

ɬɪɚɧɫɩɨɪɬɧɨɣ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ. 
ɋ ɫɟɜɟɪɚ ɝɪɚɧɢɱɢɬ ɫ ɠɢɥɵɦɢ ɞɨɦɚɦɢ. 
ɋ ɜɨɫɬɨɤɚ – ɫ ɡɟɦɥɹɦɢ ɥɟɫɯɨɡɚ. 
ɋ ɸɝɚ – ɫ ɪɭɫɥɨɦ ɪ. ɒɚɥɢɧɤɚ 
ɋ ɡɚɩɚɞɚ – ɫ ɪɭɫɥɨɦ ɪ. ɒɚɥɢɧɤɚ 
Ɍɟɪɪɢɬɨɪɢɹ, ɨɬɜɟɞɟɧɧɚɹ ɩɨɞ ɡɚɫɬɪɨɣɤɭ, ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɡɟɦɟɥɶɧɵɯ 

ɭɱɚɫɬɤɨɜ ɨɛɳɟɣ ɩɥɨɳɚɞɶɸ 144 ɤɜ. ɦɟɬɪɚ, ɪɚɡɞɟɥɟɧɧɵɯ ɩɨɥɨɫɨɣ ɨɬɜɨɞɚ 
ɚɜɬɨɞɨɪɨɝɢ Ⱦɗɉ № 13.ɍɱɚɫɬɨɤ ɫɜɨɛɨɞɟɧ ɨɬ ɡɚɫɬɪɨɣɤɢ. 

Ʉɚɬɟɝɨɪɢɹ ɡɟɦɟɥɶ, ɧɚ ɤɨɬɨɪɵɯ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɫɬɪɨɢɬɟɥɶɫɬɜɨ 
ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɨɛɴɟɤɬɚ – ɡɟɦɥɢ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɩɨ 
ɞɨɤɭɦɟɧɬɭ: ɞɥɹ ɩɪɟɞɩɪɢɧɢɦɚɬɟɥɶɫɬɜɚ. 

 
5.1.3 ȼɵɛɨɪ ɦɨɧɬɚɠɧɨɝɨ ɤɪɚɧɚ. 
Ɋɚɫɱɟɬ ɢ ɜɵɛɨɪ ɧɚɢɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɨɝɨ ɤɪɚɧɚ ɧɚ ɨɫɧɨɜɧɨɣ ɩɟɪɢɨɞ 

ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɪɨɢɡɜɟɞɟɧ ɜ ɪɚɡɞɟɥɟ 4 ɩɨɹɫɧɢɬɟɥɶɧɨɣ ɡɚɩɢɫɤɢ. 
 
Ɋɚɡɦɟɳɟɧɢɟ ɤɪɚɧɚ ɧɚ ɨɛɴɟɤɬɟ. 
ɉɨɩɟɪɟɱɧɚɹ ɩɪɢɜɹɡɤɚ ɫɚɦɨɯɨɞɧɨɝɨ ɤɪɚɧɚ ɤ ɡɞɚɧɢɸb,ɦ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ  
 
B = Rɩɨɜ + lɛɟɡ (5.1) 
 

ɝɞɟ lɛɟɡ = 1,0 ɦ, ɬ.ɤ. ɜɵɫɬɭɩɚɸɳɢɟ ɱɚɫɬɢ ɡɞɚɧɢɹ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɧɚ 
ɜɵɫɨɬɟ > 2 ɦ; 

Rɩɨɜ – ɲɢɪɢɧɚ ɩɨɜɨɪɨɬɧɨɣ ɱɚɫɬɢ ɫ ɨɩɨɪɚɦɢ (ɜɡɹɬɨ ɢɡ ɩɚɫɩɨɪɬɚ ɤɪɚɧɚ). 
 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɟ ɜ ɮɨɪɦɭɥɭ (5.1), ɩɨɥɭɱɚɟɦ 
 
B = 2,8 + 1,0 = 3,8 ɦ. 
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ɉɪɨɞɨɥɶɧɚɹ ɩɪɢɜɹɡɤɚ ɫɚɦɨɯɨɞɧɨɝɨ ɤɪɚɧɚ ɤ ɡɞɚɧɢɸ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɝɪɚɮɢɱɟɫɤɢɦ ɫɩɨɫɨɛɨɦ ɫ ɬɚɤɢɦ ɪɚɫɱɟɬɨɦ, ɱɬɨɛɵ ɡɨɧɵ ɪɚɛɨɬɵ ɤɪɚɧɨɜ ɫɨ ɜɫɟɯ 
ɫɬɨɹɧɨɤ ɩɟɪɟɤɪɵɜɚɥɢ ɩɥɨɳɚɞɶ, ɧɚ ɤɨɬɨɪɨɣ ɦɨɧɬɢɪɭɸɬ ɤɨɧɫɬɪɭɤɰɢɢ. 

ɉɪɢ ɷɬɨɦ ɱɢɫɥɨ ɫɬɨɹɧɨɤ ɩɪɢɧɢɦɚɸɬ ɦɢɧɢɦɚɥɶɧɨ ɧɟɨɛɯɨɞɢɦɵɦ. Ⱦɥɢɧɚ 
ɦɨɧɬɚɠɧɨɝɨ ɩɭɬɢ ɛɭɞɟɬ ɨɩɪɟɞɟɥɹɬɶɫɹ ɫɨɜɨɤɭɩɧɨɫɬɶɸ ɜɫɟɯ ɫɬɨɹɧɨɤ. ɉɪɢ 
ɪɚɜɧɵɯ ɪɚɫɫɬɨɹɧɢɹɯ ɦɟɠɞɭ ɫɬɨɹɧɤɚɦɢ ɦɨɠɟɬ ɩɨɤɚɡɵɜɚɬɶɫɹ ɲɚɝ ɫɬɨɹɧɨɤ 
ɦɟɠɞɭ ɧɚɱɚɥɶɧɨɣ ɢ ɤɨɧɟɱɧɨɣ, ɚ ɩɪɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɦ ɜɵɩɨɥɧɟɧɢɢ 
ɨɞɧɨɬɢɩɧɵɯ ɪɚɛɨɬ ɦɟɠɞɭ ɧɚɱɚɥɶɧɨɣ ɢ ɤɨɧɟɱɧɨɣ ɫɬɨɹɧɤɚɦɢ – ɨɫɶ ɞɜɢɠɟɧɢɹ 
ɝɪɭɡɨɩɨɞɴɟɦɧɨɣ ɦɚɲɢɧɵ, ɧɚ ɤɨɬɨɪɨɣ ɨɧɚ ɦɨɠɟɬ ɭɫɬɚɧɚɜɥɢɜɚɬɶɫɹ ɜ ɥɸɛɨɦ 
ɦɟɫɬɟ. 

 
Ɉɩɪɟɞɟɥɟɧɢɟ ɜɟɥɢɱɢɧɵ ɨɩɚɫɧɵɯ ɡɨɧ. 
Ʉ ɡɨɧɚɦ ɩɨɫɬɨɹɧɧɨ ɞɟɣɫɬɜɭɸɳɢɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ, 

ɫɜɹɡɚɧɧɵɯ ɫ ɪɚɛɨɬɨɣ ɦɨɧɬɚɠɧɵɯ ɤɪɚɧɨɜ, ɨɬɧɨɫɹɬɫɹ ɦɟɫɬɚ, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ 
ɩɟɪɟɦɟɳɟɧɢɟ ɝɪɭɡɨɜ. ɗɬɚ ɡɨɧɚ ɨɝɪɚɠɞɚɟɬɫɹ ɡɚɳɢɬɧɵɦɢ ɨɝɪɚɠɞɟɧɢɹɦɢ ɩɨ 
ȽɈɋɌ 23407-78.  

 
1) Ɇɨɧɬɚɠɧɨɣ ɡɨɧɨɣ ɧɚɡɵɜɚɸɬ ɩɪɨɫɬɪɚɧɫɬɜɨ, ɝɞɟ ɜɨɡɦɨɠɧɨ ɩɚɞɟɧɢɟ 

ɝɪɭɡɚ ɩɪɢ ɭɫɬɚɧɨɜɤɟ ɢ ɡɚɤɪɟɩɥɟɧɢɢ ɷɥɟɦɟɧɬɨɜ. Ɉɧɚ ɡɚɜɢɫɢɬ ɨɬ ɜɵɫɨɬɵ ɡɞɚɧɢɹ 
ɢ ɜɟɥɢɱɢɧɵ ɨɬɤɥɨɧɟɧɢɹ ɩɚɞɚɸɳɟɝɨ ɩɪɟɞɦɟɬɚ. 

ɉɪɢɧɢɦɚɟɬɫɹ ɩɨ ɋɇɢɉ 12-03-2001 «Ȼɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ ɜ 
ɫɬɪɨɢɬɟɥɶɫɬɜɟ», ɬɚɛɥɢɰɚ Ƚ.1. 

 
Ɋɚɞɢɭɫ ɞɟɣɫɬɜɢɹ ɦɨɧɬɚɠɧɨɣ ɡɨɧɵ Ɇɦ,ɦ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 
Ɇɦ = l2  + ɯ,                                                                                             (5.2) 
 

ɝɞɟ  l2 – ɧɚɢɛɨɥɶɲɢɣ ɝɚɛɚɪɢɬ ɩɟɪɟɦɟɳɚɟɦɨɝɨ ɝɪɭɡɚ (ɪɚɡɦɟɪ ɦɢɧɟɪɚɥɨɜɚɬɧɨɣ 
ɩɥɢɬɵ) ; 

x – ɦɢɧɢɦɚɥɶɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɨɬɥɟɬɚ ɝɪɭɡɚ (ɬɚɛɥɢɰɚ 3, ɊȾ 11–06–2007).  
 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɟ ɜ ɮɨɪɦɭɥɭ (5.2), ɩɨɥɭɱɚɟɦ 
 
Ɇɦ = 1,5 + 3,5 = 5,0 ɦ. 

 
2) Ɂɨɧɨɣ ɨɛɫɥɭɠɢɜɚɧɢɹ ɤɪɚɧɚ ɢɥɢ ɪɚɛɨɱɟɣ ɧɚɡɵɜɚɸɬ ɩɪɨɫɬɪɚɧɫɬɜɨ, 

ɧɚɯɨɞɹɳɟɟɫɹ ɜ ɩɪɟɞɟɥɚɯ ɥɢɧɢɢ, ɨɩɢɫɵɜɚɟɦɨɣ ɤɪɸɤɨɦ ɤɪɚɧɚ. Ɉɧɚ ɪɚɜɧɚ 
ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɪɚɛɨɱɟɦɭ ɜɵɥɟɬɭ ɤɪɸɤɚ ɤɪɚɧɚ. 

 
Rmax = 17,0 ɦ, ɪɚɜɧɚ ɜɵɥɟɬɭ ɫɬɪɟɥɵ . 
 
3) Ɂɨɧɚ ɩɟɪɟɦɟɳɟɧɢɹ ɝɪɭɡɚ – ɩɪɨɫɬɪɚɧɫɬɜɨ, ɧɚɯɨɞɹɳɟɟɫɹ ɜ ɩɪɟɞɟɥɚɯ 

ɜɨɡɦɨɠɧɨɝɨ ɩɟɪɟɦɟɳɟɧɢɹ ɝɪɭɡɚ. Ɉɬɞɟɥɶɧɨ ɧɚ ɫɬɪɨɣɝɟɧɩɥɚɧɟ ɧɟ ɩɨɤɚɡɵɜɚɸɬ. 
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Ⱦɚɧɧɚɹ ɡɨɧɚ ɫɥɭɠɢɬ ɫɨɫɬɚɜɥɹɸɳɟɣ ɩɪɢ ɪɚɫɱɟɬɟ ɝɪɚɧɢɰ ɨɩɚɫɧɨɣ ɡɨɧɵ ɪɚɛɨɬɵ 
ɤɪɚɧɚ, ɤɨɬɨɪɚɹ ɫɭɦɦɢɪɭɟɬ ɜɫɟ ɜɯɨɞɹɳɢɟ ɜ ɟɟ ɤɨɧɬɭɪ ɡɨɧɵ.  

 
Rɩ.ɝɪ. = Rmax + 0,5·lɷɥ.ɦɚɯ.,                                                                           (5.3) 
 
ɝɞɟ lɷɥ.ɦɚɯ – ɲɢɪɢɧɚ ɧɚɢɛɨɥɶɲɟɝɨ ɦɨɧɬɢɪɭɟɦɨɝɨ ɷɥɟɦɟɧɬɚ, ɦ 

(ɫɬɪɨɩɢɥɶɧɚɹ ɮɟɪɦɚ, lɷɥ.ɦɚɯ = 12000 ɦɦ). 
 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɟ ɜ ɮɨɪɦɭɥɭ (5.3), ɩɨɥɭɱɚɟɦ 
 
Rɩ.ɝɪ = 17,0 + 0,5·12,0 = 23,0 ɦ.       
 
4) Ɉɩɚɫɧɨɣ ɡɨɧɨɣ ɪɚɛɨɬɵ ɤɪɚɧɚ ɧɚɡɵɜɚɸɬ ɩɪɨɫɬɪɚɧɫɬɜɨ, ɝɞɟ 

ɜɨɡɦɨɠɧɨ ɩɚɞɟɧɢɟ ɝɪɭɡɚ ɩɪɢ ɟɝɨ ɩɟɪɟɦɟɳɟɧɢɢ ɫ ɭɱɟɬɨɦ ɟɝɨ ɪɚɫɫɟɢɜɚɧɢɹ ɢɥɢ 
ɨɬɥɟɬɚ ɩɪɢ ɩɚɞɟɧɢɢRɨɩ,ɦ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 
Rɨɩ = Rmaɯ + 0,5∙B2 + lɷɥ.ɦɚɯ+ x,                                                                (5.4) 

 
ɝɞɟ B2 – ɲɢɪɢɧɚ ɦɨɧɬɢɪɭɟɦɨɝɨ ɷɥɟɦɟɧɬɚ, ɦ (ɩɪɨɮɧɚɫɬɢɥ). 

ɯ – ɦɢɧɢɦɚɥɶɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɨɬɥɟɬɚ ɝɪɭɡɚ (ɬɚɛɥɢɰɚ 3, ɊȾ 11–06–2007). 
 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɟ ɜ ɮɨɪɦɭɥɭ (5.4), ɩɨɥɭɱɚɟɦ 

 
Rɨɩ = 17 + 0,5 ∙ 3,9 + 6,0 + 4 = 28,95 ɦ. 
 
Ɂɨɧɵ ɩɨɬɟɧɰɢɚɥɶɧɨ ɞɟɣɫɬɜɭɸɳɢɯ ɨɩɚɫɧɵɯ ɮɚɤɬɨɪɨɜ ɨɬɧɨɫɹɬ ɭɱɚɫɬɤɢ 

ɬɟɪɪɢɬɨɪɢɢ ɜɛɥɢɡɢ ɫɬɪɨɹɳɟɝɨɫɹ ɡɞɚɧɢɹ ɢ ɷɬɚɠɢ ɡɞɚɧɢɹ ɜ ɨɞɧɨɣ ɡɚɯɜɚɬɤɟ, ɧɚɞ 
ɤɨɬɨɪɵɦɢ ɩɪɨɢɫɯɨɞɢɬ ɦɨɧɬɚɠ ɤɨɧɫɬɪɭɤɰɢɣ ɨɝɪɚɠɞɚɸɬɫɹ ɫɢɝɧɚɥɶɧɵɦɢ 
ɨɝɪɚɠɞɟɧɢɹɦɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȽɈɋɌ 23407 - 78. ɉɪɨɢɡɜɨɞɫɬɜɨ ɪɚɛɨɬɵ ɜ 
ɷɬɢɯ ɡɨɧɚɯ ɬɪɟɛɭɸɬ ɫɩɟɰɢɚɥɶɧɵɯ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɛɟɡɨɩɚɫɧɨɫɬɶ ɪɚɛɨɬɚɸɳɢɯ. 

 
5.1.4 ȼɧɭɬɪɢɩɨɫɬɪɨɟɱɧɵɟ ɞɨɪɨɝɢ. 
ɉɪɨɟɤɬɨɦ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɜɪɟɦɟɧɧɵɯ ɢ ɩɨɫɬɨɹɧɧɵɯ 

ɚɜɬɨɞɨɪɨɝ, ɤɨɬɨɪɵɟ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɩɨɫɬɪɨɟɱɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ. 
Ɋɚɫɩɨɥɨɠɟɧɢɟ ɞɨɪɨɝ ɧɚ ɫɬɪɨɣɝɟɧɩɥɚɧɟ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɪɨɟɡɞ ɜ ɡɨɧɭ 

ɞɟɣɫɬɜɢɹ ɦɨɧɬɚɠɧɨɝɨ ɤɪɚɧɚ, ɫɤɥɚɞɚ, ɛɵɬɨɜɵɦ ɩɨɦɟɳɟɧɢɹɦ. 
ɒɢɪɢɧɚ ɩɨɫɬɪɨɟɱɧɵɯ ɞɨɪɨɝ ɩɪɢɧɹɬɚ ɲɢɪɢɧɨɣ 3,5 ɦ, ɫ ɭɲɢɪɟɧɢɟɦ ɞɨ 

6,5 ɩɨɞ ɪɚɡɝɪɭɡɨɱɧɵɟ ɞɥɹ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ. Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɞɨɪɨɝɨɣ ɢ 
ɫɤɥɚɞɫɤɨɣ ɩɥɨɳɚɞɤɨɣ ɩɪɢɧɹɬɨ 1 ɦ, ɦɟɠɞɭ ɞɨɪɨɝɨɣ ɢ ɡɚɛɨɪɨɦ, 
ɨɝɪɚɧɢɱɢɜɚɸɳɢɦ ɫɬɪɨɢɬɟɥɶɧɭɸ ɩɥɨɳɚɞɤɭ, ɡɚɜɢɫɢɬ ɨɬ ɝɪɚɧɢɰɵ ɨɩɚɫɧɨɣ ɡɨɧɵ 
ɦɨɧɬɚɠɧɨɝɨ ɤɪɚɧɚ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɨɪɦɚɦɢ ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɞɢɭɫ 
ɡɚɤɪɭɝɥɟɧɢɣ ɩɪɢɧɹɬ 12 ɦ. 
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ɍ ɜɴɟɡɞɨɜ ɧɚ ɫɬɪɨɢɬɟɥɶɧɭɸ ɩɥɨɳɚɞɤɭ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ 
ɢɧɮɨɪɦɚɰɢɨɧɧɵɣ ɫɬɟɧɞ ɩɨɠɚɪɧɨɣ ɡɚɳɢɬɵ ɫ ɧɚɧɟɫɟɧɧɵɦɢ ɫɬɪɨɹɳɢɦɢɫɹ ɢ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɦɢ ɡɞɚɧɢɹɦɢ ɢ ɫɨɨɪɭɠɟɧɢɹɦɢ, ɫɯɟɦɨɣ ɞɜɢɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɚ, 
ɦɟɫɬɨɧɚɯɨɠɞɟɧɢɟɦ ɜɨɞɨɢɫɬɨɱɧɢɤɨɜ, ɫɪɟɞɫɬɜ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɢ ɫɜɹɡɢ, ɢ 
ɧɚɡɧɚɱɚɟɬɫɹ ɩɨɠɚɪɧɵɣ ɪɚɫɱɟɬ. 

ɇɚ ɞɨɪɨɝɚɯ ɞɨɥɠɧɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶɫɹ ɭɫɬɚɧɨɜɤɚ ɡɧɚɤɨɜ ɨɝɪɚɧɢɱɟɧɢɹ 
ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɚ. 

ɉɨɫɤɨɥɶɤɭ ɨɫɧɨɜɧɚɹ ɱɚɫɬɶ ɩɨɫɬɪɨɟɱɧɵɯ ɞɨɪɨɝ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɩɨ 
ɩɨɥɨɬɧɭ ɩɨɫɬɪɨɟɱɧɵɯ ɞɨɪɨɝ, ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜɟɪɯɧɢɣ ɫɥɨɣ ɢɡ ɩɟɫɱɚɧɨ-
ɝɪɚɜɢɣɧɨɣ ɫɦɟɫɢ. 

 
5.1.5 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɤɥɚɞɨɜ. 
ɇɟɨɛɯɨɞɢɦɵɣ ɡɚɩɚɫ ɦɚɬɟɪɢɚɥɨɜ ɧɚ ɫɤɥɚɞɟ ʟ˔ˍˎ ,ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ 
 ʟ˔ˍˎ =

ʟˑ˄щТ ∙ Тː ∙ К1 ∙ К2,  (5.5) 

 
ɝɞɟ  Ɋɨɛɳ– ɤɨɥɢɱɟɫɬɜɨ ɦɚɬɟɪɢɚɥɨɜ, ɞɟɬɚɥɟɣ ɢ ɤɨɧɫɬɪɭɤɰɢɣ, ɬɪɟɛɭɟɦɵɯ ɞɥɹ 
ɜɵɩɨɥɧɟɧɢɹ ɩɥɚɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɧɚ ɪɚɫɱɟɬɧɵɣ ɩɟɪɢɨɞ (ɩɨ ɉɉɊ); 

Ɍ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɫɱɟɬɧɨɝɨ ɩɟɪɢɨɞɚ ɩɨ ɤɚɥɟɧɞɚɪɧɨɦɭ ɩɥɚɧɭ, 
ɞɧ.; 

Ɍɧ– ɧɨɪɦɚ ɡɚɩɚɫɚ ɦɚɬɟɪɢɚɥɚ, ɞɧ.; 
Ʉ1 – ɤɨɷɮɮɢɰɢɟɧɬ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɩɨɫɬɭɩɥɟɧɢɹ ɦɚɬɟɪɢɚɥɚ ɧɚ ɫɤɥɚɞ; 
Ʉ2 – ɤɨɷɮɮɢɰɢɟɧɬ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɨɬɪɟɛɥɟɧɢɹ 

ɦɚɬɟɪɢɚɥɚ ɜ ɬɟɱɟɧɢɟ ɪɚɫɱɟɬɧɨɝɨ ɩɟɪɢɨɞɚ. 
 
ɉɨɥɟɡɧɚɹ ɩɥɨɳɚɞɶ ɫɤɥɚɞɚ (ɛɟɡ ɩɪɨɯɨɞɨɜ), ɡɚɧɢɦɚɟɦɚɹ ɫɥɨɠɟɧɧɵɦɢ 

ɦɚɬɟɪɢɚɥɚɦɢ S˕˓, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ  
 
S˕˓ = P̝ ˍˎ ∙ q ,  
 (5.6) 

ɝɞɟ  P̝ ˍˎ – ɪɚɫɱɟɬɧɵɣ ɡɚɩɚɫ ɦɚɬɟɪɢɚɥɚ ( ɦ2, ɦ3, ɲɬ); 
q– ɧɨɪɦɚ ɫɤɥɚɞɢɪɨɜɚɧɢɹ ɩɥɨɳɚɞɢ ɩɨɥɚ ɫ ɭɱɺɬɨɦ ɩɪɨɟɡɞɨɜ ɢ ɩɪɨɯɨɞɨɜ. 
 
Ɇɚɬɟɪɢɚɥɵ, ɬɪɟɛɭɸɳɢɟ ɡɚɤɪɵɬɨɝɨ ɫɩɨɫɨɛɚ ɯɪɚɧɟɧɢɹ, ɫɤɥɚɞɢɪɭɟɦ 

ɜɧɭɬɪɢ ɫɬɪɨɹɳɟɝɨɫɹ ɡɞɚɧɢɹ. Ⱦɨɩɨɥɧɢɬɟɥɶɧɨɟ ɩɨɦɟɳɟɧɢɟ ɧɚ ɋȽɉ ɧɟ 
ɩɪɨɟɤɬɢɪɭɟɦ. 

Ɋɚɫɱɟɬɵ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ 5.1. 
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Ɍɚɛɥɢɰɚ 5.1 – ȼɟɞɨɦɨɫɬɶ ɩɨɞɫɱɟɬɨɜ ɩɥɨɳɚɞɟɣ ɫɤɥɚɞɨɜ 

ɇɚɢɦɟɧɨ
ɜɚ 

ɧɢɟ 
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ɦɚɬɟɪɢɚɥ

ɨɜ ɢ 
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ɪɨ

ɞɨ
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ɶɧ
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ɬɶ
 

ɉ
ɟɪ

ɢɨ
ɞɚ

Ɍ,
 ɞ

ɧ.
 

ȿɞ. 
ɢɡɦ
. 

ɉɨɬɪɟɛɧɨɫɬɶ Ʉɨɷɮɮ. Ɂɚɩɚɫ 
ɦɚɬɟɪɢɚɥ.ɞɧ. 
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ɂɬɨɝɨ: ɧɚɜɟɫɵ – 95,4 ɦ2. ɉɥɨɳɚɞɶ ɫɤɥɚɞɨɜ ɩɪɢɧɢɦɚɟɦ ɛɨɥɶɲɟɣ ɬ.ɤ. ɧɟ 

ɜɫɟ ɦɚɬɟɪɢɚɥɵ ɭɱɬɟɧɵ. 
Ⱦɥɹ ɯɪɚɧɟɧɢɹ ɨɬɞɟɥɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɛɭɞɟɬ ɡɚɞɟɣɫɬɜɨɜɚɧ 1 ɷɬɚɠ 

ɡɞɚɧɢɹ (ɤɚɤ ɡɚɤɪɵɬɵɟ ɫɤɥɚɞɵ) ɩɨɫɥɟ ɢɯ ɦɨɧɬɚɠɚ. 
 
5.1.6 ɉɨɬɪɟɛɧɨɫɬɶ ɜ ɬɪɭɞɨɜɵɯ ɪɟɫɭɪɫɚɯ. 
ɍɞɟɥɶɧɵɣ ɜɟɫ ɪɚɡɥɢɱɧɵɯ ɤɚɬɟɝɨɪɢɣ, ɪɚɛɨɬɚɸɳɢɯ (ɪɚɛɨɱɢɯ, ɢɧɠɟɧɟɪɧɨ- 

ɬɟɯɧɢɱɟɫɤɢɯ ɪɚɛɨɬɧɢɤɨɜ (ɂɌɊ), ɫɥɭɠɚɳɢɯ, ɩɨɠɚɪɧɨ-ɫɬɨɪɨɠɟɜɨɣ ɨɯɪɚɧɵ 
(ɉɋɈ)) ɡɚɜɢɫɢɬ ɨɬ ɩɨɤɚɡɚɬɟɥɟɣ ɤɨɧɤɪɟɬɧɨɣ ɫɬɪɨɢɬɟɥɶɧɨɣ ɨɬɪɚɫɥɢ. 
Ɉɪɢɟɧɬɢɪɨɜɨɱɧɨ ɦɨɠɧɨ ɩɨɥɶɡɨɜɚɬɶɫɹ ɫɥɟɞɭɸɳɢɦɢ ɞɚɧɧɵɦɢ: ɪɚɛɨɱɢɟ – 85 
%; ɂɌɊ ɢ ɫɥɭɠɚɳɢɟ – 12 %; ɉɋɈ – 3 %; ɜ ɬɨɦ ɱɢɫɥɟ ɜ ɩɟɪɜɭɸ ɫɦɟɧɭ ɪɚɛɨɱɢɯ 
− 70%, ɨɫɬɚɥɶɧɵɯ ɤɚɬɟɝɨɪɢɣ – 80 %.  

ɉɪɢɦɟɪɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɜɨɡɜɟɞɟɧɢɟ ɧɚɞɡɟɦɧɨɣ ɱɚɫɬɢ- 
ɦɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ – 14 ɱɟɥɨɜɟɤ, ɱɢɫɥɟɧɧɨɫɬɶ ɪɚɛɨɱɢɯ ɂɌɊ – 
4 ɱɟɥ., ɉɋɈ – 2 ɱɟɥ. ɂɬɨɝɨ 20 ɱɟɥɨɜɟɤɚ. 

 
5.1.7 ɉɨɬɪɟɛɧɨɫɬɶ ɜɨ ɜɪɟɦɟɧɧɵɯ ɢɧɜɟɧɬɚɪɧɵɯ ɡɞɚɧɢɹɯ. 
ɉɨɬɪɟɛɧɨɫɬɶ ɜɨ ɜɪɟɦɟɧɧɵɯ ɢɧɜɟɧɬɚɪɧɵɯ ɡɞɚɧɢɹɯ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɭɬɟɦ 

ɩɪɹɦɨɝɨ ɫɱɟɬɚ. 
Ɍɪɟɛɭɟɦɭɸ ɩɥɨɳɚɞɶ ɜɪɟɦɟɧɧɵɯ ɩɨɦɟɳɟɧɢɣ Ftp, ɨɩɪɟɞɟɥɹɸɬ ɩɨ 

ɮɨɪɦɭɥɟ 
 
Ftp=N·Fɧ ,(5.7) 
 

ɝɞɟ  N – ɨɛɳɚɹ ɱɢɫɥɟɧɧɨɫɬɶ ɪɚɛɨɱɢɯ (ɪɚɛɨɬɚɸɳɢɯ), ɱɟɥ; 
Fɧ– ɧɨɪɦɚ ɩɥɨɳɚɞɢ, ɦ2, ɧɚ ɨɞɧɨɝɨ ɪɚɛɨɱɟɝɨ (ɪɚɛɨɬɚɸɳɟɝɨ). 
 
Ɋɚɫɱɟɬ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ 5.2. 
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Ɍɚɛɥɢɰɚ 5.2 – ɉɥɨɳɚɞɢ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ 

ȼɪɟɦɟɧɧɵɟ 
ɡɞɚɧɢɹ 

Ʉɨɥ-ɜɨ 
ɱɟɥɨɜɟɤ 

ɉɥɨɳɚɞɶ, ɦ2 Ɍɢɩ 
ɩɨɦɟɳɟ-

ɧɢɹ 

ɉɥɨɳɚɞɶ, ɦ2 Ʉɨɥ-
ɜɨ 

ɡɞɚ-
ɧɢɣ 

ɇɚ 1 ɱɟɥ ɪɚɫɱɟɬɧɚɹ 
Ɉɞɧɨɝɨ 
ɡɞɚɧɢɹ 

ȼɫɟɯ 
ɡɞɚɧɢ

ɣ 
1 2 3 4 5 6 7 8 

ɋɚɧɢɬɚɪɧɨ-ɛɵɬɨɜɵɟ ɩɨɦɟɳɟɧɢɹ 
Ƚɚɪɞɟɪɨɛɧɚɹ 14 0,9 12,6 9ɯ3ɯ3 27 27 1 
Ⱦɭɲɟɜɚɹ 14 0,43 6,02 9ɯ3ɯ3 27 27 1 
ɋɬɨɥɨɜɚɹ 14 0,6 8,4 12ɯ3ɯ3 36 36 1 
Ɍɭɚɥɟɬ 20 0,07 1,4 3ɯ2ɯ2,5 6 6 1 
ɍɦɵɜɚɥɶɧɚɹ 20 0,05 1 3,8ɯ2,1ɯ3 8 8 1 
ɋɭɲɢɥɶɧɹ 20 0,2 4 4ɯ2,4ɯ2,1 9 10 1 

ɋɥɭɠɟɛɧɵɟ ɩɨɦɟɳɟɧɢɹ 

ɉɪɨɪɚɛɫɤɚɹ 4 
24 ɧɚ 5 

ɱɟɥ. 24 6ɯ4ɯ3 24 24 1 

Ɉɛɳɟɫɬɜɟɧɧɵɟ ɩɨɦɟɳɟɧɢɹ 
Ʉɉɉ 2 6 ɧɚ 1 ɱɟɥ. 6 4ɯ3ɯ3 12 24 2 
Ɇɨɣɤɚ ɤɨɥɟɫ - - - - - - 1 

 
5.1.8ɉɨɬɪɟɛɧɨɫɬɶ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 
ɉɨɬɪɟɛɧɨɫɬɶ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɚ ɩɟɪɢɨɞ ɜɵɩɨɥɧɟɧɢɹ 

ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɨɛɴɟɦɚ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ʟ,ɤȼɬ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ 

 ʟ =  Lx( К1ʟˏ
cos Е1

+  К2ʟˑ.˅. +  К3ʟˑ.ː +  К4ʟ˔˅.),  (5.8) 

 
ɝɞɟ  Lx = 1,05 – ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɬɟɪɢ ɦɨɳɧɨɫɬɢ ɜ ɫɟɬɢ; 

Ɋɦ – ɫɭɦɦɚ ɧɨɦɢɧɚɥɶɧɵɯ ɦɨɳɧɨɫɬɟɣ ɪɚɛɨɬɚɸɳɢɯ ɷɥɟɤɬɪɨɦɨɬɨɪɨɜ 
(ɛɟɬɨɧɨɥɨɦɵ, ɬɪɚɦɛɨɜɤɢ, ɜɢɛɪɚɬɨɪɵ ɢ ɬ.ɞ.); 

Ɋɨ.ɜ – ɫɭɦɦɚɪɧɚɹ ɦɨɳɧɨɫɬɶ ɜɧɭɬɪɟɧɧɢɯ ɨɫɜɟɬɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ, 
ɭɫɬɪɨɣɫɬɜ ɞɥɹ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɨɛɨɝɪɟɜɚ (ɩɨɦɟɳɟɧɢɹ ɞɥɹ ɪɚɛɨɱɢɯ, ɡɞɚɧɢɹ 
ɫɤɥɚɞɫɤɨɝɨ ɧɚɡɧɚɱɟɧɢɹ); 

Ɋɨ.ɧ – ɬɨ ɠɟ, ɞɥɹ ɧɚɪɭɠɧɨɝɨ ɨɫɜɟɳɟɧɢɹ ɨɛɴɟɤɬɨɜ ɢ ɬɟɪɪɢɬɨɪɢɢ; 
Ɋɫɜ – ɬɨ ɠɟ, ɞɥɹ ɫɜɚɪɨɱɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ; 
cosE1 = 0,7 – ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɬɟɪɢ ɦɨɳɧɨɫɬɢ ɞɥɹ ɫɢɥɨɜɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ 

ɷɥɟɤɬɪɨɦɨɬɨɪɨɜ; 
Ʉ1 = 0,5 – ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɜɪɟɦɟɧɧɨɫɬɢ ɪɚɛɨɬɵ ɷɥɟɤɬɪɨɦɨɬɨɪɨɜ; 
Ʉ3 = 0,8 – ɬɨ ɠɟ, ɞɥɹ ɜɧɭɬɪɟɧɧɟɝɨ ɨɫɜɟɳɟɧɢɹ; 
Ʉ4 = 0,9 – ɬɨ ɠɟ, ɞɥɹ ɧɚɪɭɠɧɨɝɨ ɨɫɜɟɳɟɧɢɹ; 
Ʉ5 = 0,6 – ɬɨ ɠɟ, ɞɥɹ ɫɜɚɪɨɱɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. 
 
Ⱦɚɧɧɵɟ ɩɨɞɫɱɟɬɨɜ ɬɪɟɛɭɟɦɵɯ ɦɨɳɧɨɫɬɟɣ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 5.3. 
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Ɍɚɛɥɢɰɚ 5.3 – ȼɟɞɨɦɨɫɬɶ ɩɨɞɫɱɟɬɨɜ ɬɪɟɛɭɟɦɵɯ ɦɨɳɧɨɫɬɟɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɨɬɪɟɛɢɬɟɥɟɣ 

ȿɞ. 
ɢɡɦ. Ʉɨɥ-ɜɨ 

ɍɞɟɥɶɧɚɹ 
ɦɨɳɧɨɫɬɶ 
ɧɚ ɟɞ. ɢɡɦ. 

Ʉɨɷɮ. 
ɫɩɪɨɫɚ, 

Ʉɫ 

cos 
φ 

Ɍɪɟɛɭɟɦɚɹ 
ɦɨɳɧɨɫɬɶ, 

ɤȼɬ 
ɋɢɥɨɜɵɟ ɩɨɬɪɟɛɢɬɟɥɢ 

Ʌɟɛɟɞɤɚ ɲɬ 3 10 0,1 0,5 6,0 
ɋɜɚɪɨɱɧɵɣ 

ɚɩɩɚɪɚɬ 
ɲɬ 2 100 0,25 0,7 21,4 

ɇɚɫɨɫ ɲɬ 3 5,5 0,65 0,8 13,4 
Ɇɟɥɤɢɟ 

ɫɬɪɨɢɬɟɥɶɧɵɟ 
ɦɟɯɚɧɢɡɦɵ 

ɲɬ 5 7 0,15 0,55 9,5 

Ɋɚɫɬɜɨɪɨɦɟɲɚɥɤɚ ɲɬ 2 22 0,15 0,55 12,0 
Ʉɨɦɩɪɟɫɫɨɪ ɲɬ 2 15 0,55 0,8 20,6 

ȼɧɭɬɪɟɧɧɟɟ ɨɫɜɟɳɟɧɢɟ 
Ɉɬɞɟɥɨɱɧɵɟ ɪɚɛɨɬɵ ɦ2 529,87 0,015 0,8 1 6,36 
ɋɤɥɚɞɫɤɚɹ ɩɥɨɳɚɞɶ ɦ2 159,02 0,003 0,8 1 0,38 

ɉɪɨɪɚɛɫɤɚɹ ɦ2 39 0,015 0,8 1 0,47 
Ⱦɭɲɟɜɵɟ ɢ ɭɛɨɪɧɵɟ ɦ2 14 0,003 0,8 1 0,03 
ɉɨɦɟɳɟɧɢɟ ɩɪɢɟɦɚ 
ɩɢɳɢ, ɝɚɪɞɟɪɨɛɧɚɹ 

ɦ2 81 0,003 0,8 1 
0,19 

ɇɚɪɭɠɧɨɟ ɨɫɜɟɳɟɧɢɟ 
Ɍɟɪɪɢɬɨɪɢɹ 

ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɦ2 4067,33 0,002 1 1 8,13 

ɉɪɨɯɨɞɵ ɢ ɩɪɨɟɡɞɵ 
ɉɪɨɯɨɞɵ ɢ ɩɪɨɟɡɞɵ ɤɦ 0,06 0,002 1 1 0,01 

Ɉɛɳɚɹ ɬɪɟɛɭɟɦɚɹ ɦɨɳɧɨɫɬɶ 76,84 × 1,05 = 80,68 ɤȼɬ 
 
Ɍɪɟɛɭɟɦɚɹ ɦɨɳɧɨɫɬɶ Ɋ = 80,68 ɤȼɬ. 
ȼɵɛɢɪɚɟɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɭɸ ɩɨɞɫɬɚɧɰɢɸ ɬɢɩɚ ɋɄɌɉ-560, ɦɨɳɧɨɫɬɶ 

ɤɨɬɨɪɨɣ ɛɨɥɶɲɟ ɪɚɫɱɟɬɧɨɣ, ɬ.ɤ. ɧɟ ɜɫɟ ɷɥɟɤɬɪɨɩɨɬɪɟɛɢɬɟɥɢ ɛɵɥɢ ɭɱɬɟɧɵ. 
Ɍɪɟɛɭɟɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɠɟɤɬɨɪɨɜ ɞɥɹ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ n, 

ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ 
 

n =
P∙E∙S

Pˎ  ,  (5.9) 

 
ɝɞɟ  Ɋ – ɦɨɳɧɨɫɬɶ; 

ȿ – ɨɫɜɟɳɟɧɧɨɫɬɶ; 
S – ɩɥɨɳɚɞɶ, ɩɨɞɥɟɠɚɳɚɹ ɨɫɜɟɳɟɧɢɸ; 
Pˎ  – ɦɨɳɧɨɫɬɶ ɥɚɦɩɵ ɩɪɨɠɟɤɬɨɪɚ.  
Ⱦɥɹ ɨɫɜɟɳɟɧɢɹ ɢɫɩɨɥɶɡɭɟɦ ɉɁɋ-45 ɦɨɳɧɨɫɬɶɸ Ɋ=0,3 ȼɬ/ɦ2. 
Ɇɨɳɧɨɫɬɶ ɥɚɦɩɵ ɩɪɨɠɟɤɬɨɪɚ Ɋɥ= 500 ȼɬ. 
Ɉɫɜɟɳɟɧɧɨɫɬɶ ȿ = 2 ɥɤ. 
ɉɥɨɳɚɞɶ, ɩɨɞɥɟɠɚɳɚɹ ɨɫɜɟɳɟɧɢɸ S = 4067,33 ɦ2. 
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ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɟ ɜ ɮɨɪɦɭɥɭ (5.9), ɩɨɥɭɱɚɟɦ 
 

n =
0,3∙2∙4067,33

500
= 4,88. 

 
ɉɪɢɧɢɦɚɟɦ ɞɥɹ ɨɫɜɟɳɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ 5 ɩɪɨɠɟɤɬɨɪɨɜ. 
ȼ ɤɚɱɟɫɬɜɟ Ʌɗɉ ɩɪɢɧɢɦɚɸɬɫɹ ɜɨɡɞɭɲɧɵɟ ɥɢɧɢɢ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱ. 
 
5.1.9 ȼɪɟɦɟɧɧɨɟ ɜɨɞɨɫɧɚɛɠɟɧɢɟ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ. 
ɉɨɬɪɟɛɧɨɫɬɶ ɜ ɜɨɞɟ Qɬp, ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɭɦɦɨɣ ɪɚɫɯɨɞɚ ɜɨɞɵ ɧɚ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ Qɩɪɢ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɛɵɬɨɜɵɟ Qxɨɡ ɧɭɠɞɵQɬp, ɨɩɪɟɞɟɥɹɸɬ ɩɨ 
ɮɨɪɦɭɥɟ 

 
Qɬp = Qɩɪ + Qxɨɡ+Qɩ.ɝ.,  (5.10)  
 

ɝɞɟ  Qɩɪ – ɪɚɫɯɨɞɚ ɜɨɞɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɧɭɠɞɵ; 
Qxɨɡ – ɪɚɫɯɨɞɚ ɜɨɞɵ ɧɚ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɛɵɬɨɜɵɟ ɧɭɠɞɵ; 
Qɩ.ɝ. – ɪɚɫɯɨɞɚ ɜɨɞɵ ɞɥɹ ɩɨɠɚɪɨɬɭɲɟɧɢɹ. 
 
Ɋɚɫɯɨɞ ɜɨɞɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɩɨɬɪɟɛɧɨɫɬɢQ˒˓, ɥ/ɫ, ɨɩɪɟɞɟɥɹɸɬ ɩɨ 

ɮɨɪɦɭɥɟ 
 

Q˒˓ = Kː ∙ q˒∙ʞ˒∙Kч
t∙3600

., (5.11) 

 
ɝɞɟ  qɩ = 500ɥ – ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɨɬɪɟɛɢɬɟɥɹ (ɩɨɥɢɜɤɚ 
ɛɟɬɨɧɚ, ɡɚɩɪɚɜɤɚ ɢ ɦɵɬɶɟ ɦɚɲɢɧ ɢ ɬ.ɞ.); 

ɉɩ – ɱɢɫɥɨ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ ɜ ɧɚɢɛɨɥɟɟ ɡɚɝɪɭɠɟɧɧɭɸ 
ɫɦɟɧɭ; 

Ʉɱ = 1,5 –ɤɨɷɮɮɢɰɢɟɧɬ ɱɚɫɨɜɨɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ 
T = 8 ɱ – ɱɢɫɥɨ ɱɚɫɨɜ ɜ ɫɦɟɧɟ; 
Ʉɧ = 1,2 –ɤɨɷɮɮɢɰɢɟɧɬ ɧɚ ɧɟɭɱɬɟɧɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ. 
 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɟ ɜ ɮɨɪɦɭɥɭ (5.11), ɩɨɥɭɱɚɟɦ 
 

500·10·1,5
1,2 0,260 / .

3600·8
Q л с   

 
Ɋɚɫɯɨɞɵ ɜɨɞɵ ɧɚ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɛɵɬɨɜɵɟ ɩɨɬɪɟɛɧɨɫɬɢ Q˘ˑˊ , ɥ/ɫ, 

ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ 
 

Q˘ˑˊ =
q˘∙ʞ˓Kч
t∙3600

+
qˇ∙ʞˇ
t1 ∙60

.,  (5.12) 

 
ɝɞɟ qx = 15 ɥ – ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɵɟ 
ɩɨɬɪɟɛɧɨɫɬɢ ɪɚɛɨɬɚɸɳɟɝɨ; 
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ɉɪ – ɱɢɫɥɟɧɧɨɫɬɶ ɪɚɛɨɬɚɸɳɢɯ ɜ ɧɚɢɛɨɥɟɟ ɡɚɝɪɭɠɟɧɧɭɸ ɫɦɟɧɭ 8ɱɟɥ; 
Ʉɱ = 2 – ɤɨɷɮɮɢɰɢɟɧɬ ɱɚɫɨɜɨɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɩɨɬɪɟɛɥɟɧɢɹ ɜɨɞɵ; 
qɞ = 30 ɥ – ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɩɪɢɟɦ ɞɭɲɚ ɨɞɧɢɦ ɪɚɛɨɬɚɸɳɢɦ; 
ɉɞ – ɱɢɫɥɟɧɧɨɫɬɶ ɩɨɥɶɡɭɸɳɢɯɫɹ ɞɭɲɟɦ (ɞɨ 80 % ɉɞ); 
t1 = 45 ɦɢɧ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɭɲɟɜɨɣ ɭɫɬɚɧɨɜɤɢ; 
t = 8 ɱ – ɱɢɫɥɨ ɱɚɫɨɜ ɜ ɫɦɟɧɟ. 
 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɟ ɜ ɮɨɪɦɭɥɭ (5.12), ɩɨɥɭɱɚɟɦ 
 ܳ˘ˑˊ =

14∙8∙2,8

8∙3600
+

30∙16∙0,8

60∙45
= 0,15. 

 
Ɋɚɫɯɨɞ ɜɨɞɵ ɞɥɹ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɧɚ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 
Qɩɨɠ = 20 ɥ/ɫ. 
 
Ɉɩɪɟɞɟɥɹɟɦ ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ 
 
Qɪɚɫɱ = 0,26 + 0,15 + 20 = 27,25 ɥ/ɫ. 
 
ɉɨ ɪɚɫɱɟɬɧɨɦɭ ɪɚɫɯɨɞɭ ɜɨɞɵ ɨɩɪɟɞɟɥɹɟɦ ɧɟɨɛɯɨɞɢɦɵɣ ɞɢɚɦɟɬɪ D,ɦɦ, 

ɜɨɞɨɩɪɨɜɨɞɚ ɩɨ ɮɨɪɦɭɥɟ 
 

D = 63,25 ∙  Q˓˃˔чπ∙v ,  (5.13) 

 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɟ ɜ ɮɨɪɦɭɥɭ (5.13), ɩɨɥɭɱɚɟɦ 
 

D = 63,25 ∙  27,25

3,14∙2 = 131,78  ɦɦ. 

 
ɉɨ ȽɈɋɌ 10704-91 «Ɍɪɭɛɵ ɫɬɚɥɶɧɵɟ ɷɥɟɤɬɪɨɫɜɚɪɧɵɟ ɩɪɹɦɨɲɨɜɧɵɟ. 

ɋɨɪɬɚɦɟɧɬ», ɩɪɢɧɢɦɚɟɦ ɬɪɭɛɵ ɫ ɧɚɪɭɠɧɵɦ ɞɢɚɦɟɬɪɨɦ 140 ɦɦ.  
 
5.1.10Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ. 
ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɚɛɨɬ ɧɟɨɛɯɨɞɢɦɨ ɫɬɪɨɝɨɟ ɫɨɛɥɸɞɟɧɢɟ ɬɪɟɛɨɜɚɧɢɣ 

ɦɟɪ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ, ɢɡɥɨɠɟɧɧɵɯ ɜ ɉɪɢɤɚɡɟ Ɇɢɧɬɪɭɞɚ Ɋɨɫɫɢɢ №336ɧ ɨɬ 
1 ɢɸɧɹ 2015 ɝ. 

ȼɫɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɩɨɞ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɵɦ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɦ ɧɚɞɡɨɪɨɦ ɫɩɟɰɢɚɥɶɧɵɯ ɢɧɫɩɟɤɰɢɣ 
(ɤɨɬɥɨɧɚɞɡɨɪɚ, Ƚɨɫɝɨɪɬɟɯɧɚɞɡɨɪɚ, ɝɨɪɧɨɣ, ɝɚɡɨɜɨɣ, ɫɚɧɢɬɚɪɧɨɣ ɢ 
ɬɟɯɧɢɱɟɫɤɨɣ, ɩɨɠɚɪɧɨɣ). 

Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɫɨɛɥɸɞɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ 
ɚɤɬɨɦ–ɞɨɩɭɫɤɨɦ, ɧɟɫɭɬ ɪɭɤɨɜɨɞɢɬɟɥɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɨɪɝɚɧɢɡɚɰɢɣ, 
ɭɱɚɫɬɜɭɸɳɢɯ ɜ ɪɚɛɨɬɟ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɦɚɝɚɡɢɧɚ ɚɜɬɨɡɚɩɱɚɫɬɟɣ. 
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ɉɟɪɟɞ ɧɚɱɚɥɨɦ ɪɚɛɨɬ ɜ ɭɫɥɨɜɢɹɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɪɢɫɤɚ ɧɟɨɛɯɨɞɢɦɨ 
ɜɵɞɟɥɢɬɶ ɨɩɚɫɧɵɟ ɞɥɹ ɥɸɞɟɣ ɡɨɧɵ, ɜ ɤɨɬɨɪɵɯ ɩɨɫɬɨɹɧɧɨ ɞɟɣɫɬɜɭɸɬ ɢɥɢ 
ɦɨɝɭɬ ɞɟɣɫɬɜɨɜɚɬɶ ɨɩɚɫɧɵɟ ɮɚɤɬɨɪɵ, ɫɜɹɡɚɧɧɵɟ ɢɥɢ ɧɟ ɫɜɹɡɚɧɧɵɟ ɫ 
ɯɚɪɚɤɬɟɪɨɦ ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɛɨɬ. 

 ɇɚ ɝɪɚɧɢɰɚɯ ɡɨɧ, ɩɨɫɬɨɹɧɧɨ ɞɟɣɫɬɜɭɸɳɢɯ ɨɩɚɫɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɮɚɤɬɨɪɨɜ, ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɟ ɡɚɳɢɬɧɵɟ ɨɝɪɚɠɞɟɧɢɹ, ɚ ɡɨɧ 
ɩɨɬɟɧɰɢɚɥɶɧɨ ɨɩɚɫɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ – ɫɢɝɧɚɥɶɧɵɟ 
ɨɝɪɚɠɞɟɧɢɹ ɢ ɡɧɚɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

Ɋɚɛɨɱɢɟ ɢ ɪɭɤɨɜɨɞɢɬɟɥɢ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɵ ɫɩɟɰɨɞɟɠɞɨɣ ɢ 
ɞɪɭɝɢɦɢ ɫɪɟɞɫɬɜɚɦɢ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ «Ɍɢɩɨɜɵɦɢ 
ɨɬɪɚɫɥɟɜɵɦɢ ɧɨɪɦɚɦɢ». 

Ⱦɨɩɭɫɤ ɩɨɫɬɨɪɨɧɧɢɯ ɥɢɰ ɧɚ ɬɟɪɪɢɬɨɪɢɸ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɡɚɩɪɟɳɟɧ. 
ɉɥɨɳɚɞɤɭ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜɨ ɢɡɛɟɠɚɧɢɟ ɞɨɫɬɭɩɚ ɩɨɫɬɨɪɨɧɧɢɯ ɥɢɰ 
ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɨɝɪɚɞɢɬɶ ɜɪɟɦɟɧɧɵɦ ɨɝɪɚɠɞɟɧɢɟɦ ɧɚ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 

Ʉɨɧɤɪɟɬɧɵɟ ɢ (ɢɥɢ) ɨɫɨɛɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ, 
ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɨɥɠɧɵ ɛɵɬɶ 
ɭɤɚɡɚɧɵ ɩɨ ɜɢɞɚɦ ɜ ɩɪɨɟɤɬɟ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ. 

Ɉɩɚɫɧɵɟ ɡɨɧɵ ɩɨɫɬɨɹɧɧɨ ɞɟɣɫɬɜɭɸɳɢɯ ɢ ɩɨɬɟɧɰɢɚɥɶɧɨ ɞɟɣɫɬɜɭɸɳɢɯ 
ɨɩɚɫɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ ɞɨɥɠɧɵ ɛɵɬɶ ɨɝɪɚɠɞɟɧɵ ɡɚɳɢɬɧɵɦ ɢ 
ɫɢɝɧɚɥɶɧɵɦ ɨɝɪɚɠɞɟɧɢɟɦ ȽɈɋɌ 23407-78 ɢ ɩɨ ɝɪɚɧɢɰɟ ɜɵɫɬɚɜɥɟɧɵ 
ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɟ ɡɧɚɤɢ ɢ ɧɚɞɩɢɫɢ, ɜɢɞɢɦɵɟ ɜ ɥɸɛɨɟ ɜɪɟɦɹ ɫɭɬɨɤ. 
Ɉɝɪɚɠɞɟɧɢɹ, ɩɪɢɦɵɤɚɸɳɢɟ ɤ ɦɟɫɬɚɦ ɦɚɫɫɨɜɨɝɨ ɩɟɪɟɯɨɞɚ ɥɸɞɟɣ, 
ɧɟɨɛɯɨɞɢɦɨ ɨɛɨɪɭɞɨɜɚɬɶ ɫɩɥɨɲɧɵɦ ɡɚɳɢɬɧɵɦ ɤɨɡɵɪɶɤɨɦ. 

ɉɪɟɞɭɫɦɨɬɪɟɧɵ ɛɟɡɨɩɚɫɧɵɟ ɩɭɬɢ ɞɥɹ ɩɟɲɟɯɨɞɨɜ ɢ ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ 
ɬɪɚɧɫɩɨɪɬɚ. 

ȼɪɟɦɟɧɧɵɟ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨ-ɯɨɡɹɣɫɬɜɟɧɧɵɟ ɢ ɛɵɬɨɜɵɟ ɡɞɚɧɢɹ ɢ 
ɫɨɨɪɭɠɟɧɢɹ ɪɚɡɦɟɳɟɧɵ ɜɧɟ ɨɩɚɫɧɨɣ ɡɨɧɵ ɨɬ ɪɚɛɨɬɵ ɦɨɧɬɚɠɧɨɝɨ ɤɪɚɧɚ. 

Ɍɭɚɥɟɬɵ ɪɚɡɦɟɳɟɧɵ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɢɛɨɥɟɟ 
ɭɞɚɥɟɧɧɨɝɨ ɦɟɫɬɚ ɜɧɟ ɡɞɚɧɢɹ ɧɟ ɩɪɟɜɵɲɚɟɬ 200 ɦ. 

ɉɢɬɶɟɜɵɟ ɭɫɬɚɧɨɜɤɢ ɪɚɡɦɟɳɟɧɵ ɧɚ ɪɚɫɫɬɨɹɧɢɢ, ɧɟ ɩɪɟɜɵɲɚɸɳɟɦ 75 ɦ 
ɨɬ ɪɚɛɨɱɢɯ ɦɟɫɬ. 

ɋɬɪɨɢɬɟɥɶɧɚɹ ɩɥɨɳɚɞɤɚ, ɩɪɨɯɨɞɵ, ɩɪɨɟɡɞɵ ɢ ɪɚɛɨɱɢɟ ɦɟɫɬɚ ɨɫɜɟɳɟɧɵ. 
Ɉɛɨɡɧɚɱɟɧɵ ɦɟɫɬɚ ɞɥɹ ɤɭɪɟɧɢɹ ɢ ɪɚɡɦɟɳɟɧɵ ɩɨɠɚɪɧɵɟ ɩɨɫɬɵ, 

ɨɛɨɪɭɞɨɜɚɧɧɵɟ ɢɧɜɟɧɬɚɪɟɦ ɞɥɹ ɩɨɠɚɪɨɬɭɲɟɧɢɹ. 
 
5.1.11 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɠɚɪɨɛɟɡɨɩɚɫɧɨɫɬɢ. 
ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɚɛɨɬ ɧɟɨɛɯɨɞɢɦɨ ɫɬɪɨɝɨɟ ɫɨɛɥɸɞɟɧɢɟ ɬɪɟɛɨɜɚɧɢɣ 

ɦɟɪ «Ɍɟɯɧɢɱɟɫɤɢɣ ɪɟɝɥɚɦɟɧɬ ɨ ɬɪɟɛɨɜɚɧɢɹɯ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ (ɫ 
ɢɡɦɟɧɟɧɢɹɦɢ ɧɚ 29 ɢɸɥɹ 2017 ɝɨɞɚ) (ɪɟɞɚɤɰɢɹ, ɞɟɣɫɬɜɭɸɳɚɹ ɫ 31 ɢɸɥɹ 2018 
ɝɨɞɚ)». 

Ɇɟɫɬɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɵ ɩɟɪɜɢɱɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ 
ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɫɬɚɧɨɜɥɟɧɢɟɦ ɉɪɚɜɢɬɟɥɶɫɬɜɚ ɊɎ ɨɬ 20 
ɫɟɧɬɹɛɪɹ 2016 ɝɨɞɚ № 947. ɇɚ ɨɛɴɟɤɬɟ ɞɨɥɠɧɨ ɛɵɬɶ ɧɚɡɧɚɱɟɧɨ ɥɢɰɨ, 
ɨɬɜɟɬɫɬɜɟɧɧɨɟ ɡɚ ɫɨɯɪɚɧɧɨɫɬɶ ɢ ɝɨɬɨɜɧɨɫɬɶ ɤ ɞɟɣɫɬɜɢɸ ɩɟɪɜɢɱɧɵɯ ɫɪɟɞɫɬɜ 
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ɩɨɠɚɪɨɬɭɲɟɧɢɹ. ȼɫɟ ɪɚɛɨɬɧɢɤɢ ɞɨɥɠɧɵ ɭɦɟɬɶ ɩɨɥɶɡɨɜɚɬɶɫɹ ɩɟɪɜɢɱɧɵɦɢ 
ɫɪɟɞɫɬɜɚɦɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ.  

Ʉ ɧɚɱɚɥɭ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ ɫɬɪɨɢɬɟɥɶɧɭɸ ɩɥɨɳɚɞɤɭ ɨɛɟɫɩɟɱɢɬɶ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɦ ɜɨɞɨɫɧɚɛɠɟɧɢɟɦ ɨɬ ɩɨɠɚɪɧɨɝɨ ɝɢɞɪɚɧɬɚ ɧɚ 
ɫɭɳɟɫɬɜɭɸɳɟɣ ɜɨɞɨɩɪɨɜɨɞɧɨɣ ɫɟɬɢ. 

ɍ ɜɴɟɡɞɨɜ ɧɚ ɫɬɪɨɢɬɟɥɶɧɭɸ ɩɥɨɳɚɞɤɭ ɜɵɜɟɫɢɬɶ ɩɥɚɧɵ ɩɨɠɚɪɧɨɣ 
ɡɚɳɢɬɵ ɩɨ ȽɈɋɌ 12.1.114-82. 

ȼɪɟɦɟɧɧɵɟ ɞɨɪɨɝɢ ɨɬɫɵɩɚɬɶ ɝɪɚɜɢɣɧɨ-ɩɟɫɱɚɧɨɣ ɫɦɟɫɶɸ ɬɨɥɳɢɧɨɣ 40 
ɫɦ. ɢɥɢ ɜɵɥɨɠɢɬɶ ɢɡ ɫɛɨɪɧɵɯ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɞɨɪɨɠɧɵɯ ɩɥɢɬ. 

ɍɫɬɚɧɨɜɢɬɶ ɜɨɪɨɬɚ ɩɪɢ ɜɴɟɡɞɟ ɧɚ ɫɬɪɨɢɬɟɥɶɧɭɸ ɩɥɨɳɚɞɤɭ ɲɢɪɢɧɨɣ ɧɟ 
ɦɟɧɟɟ 4 ɦ. 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɤɪɚɹ ɩɪɨɟɡɠɟɣ ɱɚɫɬɢ ɞɨ ɫɬɟɧ ɡɞɚɧɢɹ ɧɟ ɩɪɟɜɵɲɚɟɬ 25 ɦ. 
Ȼɵɬɨɜɵɟ ɩɨɦɟɳɟɧɢɹ ɨɛɨɪɭɞɨɜɚɬɶ ɫ ɫɨɛɥɸɞɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ ɩɨɠɚɪɧɨɣ 

ɛɟɡɨɩɚɫɧɨɫɬɢ. ɉɨ ɛɵɬɨɜɵɦ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦ ɩɨɦɟɳɟɧɢɹɦ ɧɚɡɧɚɱɢɬɶ 
ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɡɚ ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ. 

ȼɫɟ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ ɦɨɧɬɢɪɨɜɚɬɶ ɢ ɷɤɫɩɥɭɚɬɢɪɨɜɚɬɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɬɪɟɛɨɜɚɧɢɹɦɢ ɉɍɗ, ɉɌɗ, ɉɌȻ ɢ ɞɪ. ɧɨɪɦɚɬɢɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ. 

Ⱦɥɹ ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɨɜ ɧɚ ɫɬɪɨɢɬɟɥɶɧɨɣ 
ɩɥɨɳɚɞɤɟ ɧɟɨɛɯɨɞɢɦɨ ɫɜɨɟɜɪɟɦɟɧɧɨ ɨɱɢɳɚɬɶ ɩɥɨɳɚɞɤɭ ɨɬ ɫɬɪɨɢɬɟɥɶɧɨɝɨ 
ɦɭɫɨɪɚ. 

Ⱦɥɹ ɥɢɤɜɢɞɚɰɢɢ ɩɟɪɜɢɱɧɵɯ ɨɱɚɝɨɜ ɩɨɠɚɪɚ ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɩɨɠɚɪɧɵɟ 
ɩɨɫɬɵ, ɨɛɨɪɭɞɨɜɚɧɧɵɟ ɫɪɟɞɫɬɜɚɦɢ ɩɟɪɜɢɱɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ: 

1) Ɉɝɧɟɬɭɲɢɬɟɥɢ: 
ɋɬɪɨɹɳɟɟɫɹ ɡɞɚɧɢɟ – 1ɲɬ. ɧɚ 200 ɦ2 ɩɥɨɳɚɞɢ ɩɨɥɚ, ɧɨ ɧɟ ɦɟɧɟɟ 2 ɲɬ. ɧɚ 

ɷɬɚɠ. 
Ȼɵɬɨɜɵɟ ɩɨɦɟɳɟɧɢɹ – 1 ɲɬ. ɧɚ 200 ɦ2 ɩɥɨɳɚɞɢ ɩɨɥɚ. 
2) əɳɢɤɢ ɨɛɴɟɦɨɦ 0,5 ɦ3 ɫ ɩɟɫɤɨɦ ɢ ɥɨɩɚɬɨɣ: 
ɋɬɪɨɹɳɟɟɫɹ ɡɞɚɧɢɟ – 1ɲɬ. ɧɚ 200 ɦ2 ɩɥɨɳɚɞɢ ɩɨɥɚ. 
3) Ȼɨɱɤɢ ɫ ɜɨɞɨɣ ɟɦɤɨɫɬɶɸ 250 ɥ. ɂ 2 ɜɟɞɪɚ. 
ɋɬɪɨɹɳɟɟɫɹ ɡɞɚɧɢɟ – 1ɲɬ. ɧɚ 200 ɦ2 ɩɥɨɳɚɞɢ ɩɨɥɚ. 
ɋɬɪɨɢɬɟɥɶɧɵɟ ɥɟɫɚ – 1 ɲɬ. ɧɚ 20 ɦ. ɞɥɢɧɵ ɥɟɫɨɜ ɩɨ ɷɬɚɠɚɦ, ɧɨ ɧɟ ɦɟɧɟɟ 

2 ɲɬ. ɧɚ ɷɬɚɠ. 
ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɪɚɡɦɟɫɬɢɬɶ ɩɨɠɚɪɧɵɣ ɳɢɬ ɫ 

ɦɢɧɢɦɚɥɶɧɵɦ ɧɚɛɨɪɨɦ ɩɨɠɚɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ: 
- ɬɨɩɨɪɨɜ – 2 ɲɬ. 
- ɥɨɦɨɜ ɢ ɥɨɩɚɬ – 2 ɲɬ. 
- ɛɚɝɪɨɜ ɠɟɥɟɡɧɵɯ – 2 ɲɬ. 
- ɜɟɞɟɪ, ɨɤɪɚɲɟɧɧɵɯ ɜ ɤɪɚɫɧɵɣ ɰɜɟɬ – 2 ɲɬ. 
 
5.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɧɨɪɦɚɬɢɜɧɨɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 
ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɠɢɥɨɝɨ ɞɨɦɚ ɨɩɪɟɞɟɥɟɧɚ ɧɚ 

ɨɫɧɨɜɚɧɢɢ ɋɇɢɉ 1.04.03-85* ɇɨɪɦɵ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ 
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ɡɚɞɟɥɚ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɩɪɟɞɩɪɢɹɬɢɣ, ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ.ɩɪɢɥ. E «Ɍɨɪɝɨɜɥɹ 
ɢ ɨɛɳɟɫɬɜɟɧɧɨɟ ɩɢɬɚɧɢɟ» ɩ.13 «ɋɬɨɥɨɜɚɹ». 

Ɋɚɫɱɟɬɧɚɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɡɞɚɧɢɹ ɨɛɳɟɫɬɜɟɧɧɨɝɨ 
ɩɢɬɚɧɢɹ ɧɚ 42 ɦɟɫɬɚ ɫɨɫɬɚɜɥɹɟɬ 10 ɦɟɫɹɰɟɜ. 
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6 ɗɤɨɧɨɦɢɤɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 
6.1 ɋɨɫɬɚɜɥɟɧɢɟ ɥɨɤɚɥɶɧɨɝɨ ɫɦɟɬɧɨɝɨ ɪɚɫɱɟɬɚ ɧɚ ɨɬɞɟɥɶɧɵɣ ɜɢɞ 

ɨɛɳɟɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ 
 
Ʌɨɤɚɥɶɧɵɣ ɫɦɟɬɧɵɣ ɪɚɫɱɟɬ ɫɨɫɬɚɜɥɟɧ ɧɚ ɨɞɢɧ ɨɬɞɟɥɶɧɵɣ ɜɢɞ 

ɨɛɳɟɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ, ɞɥɹ ɤɨɬɨɪɨɝɨ ɜ ɪɚɡɞɟɥɟ «Ɍɟɯɧɨɥɨɝɢɹ ɫɬɪɨɢɬɟɥɶɧɨɝɨ 
ɩɪɨɢɡɜɨɞɫɬɜɚ» ɪɚɡɪɚɛɨɬɚɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɤɚɪɬɚ, ɚ ɢɦɟɧɧɨ ɧɚ ɭɫɬɪɨɣɫɬɜɨ 
ɫɬɪɨɩɢɥɶɧɨɣ ɫɢɫɬɟɦɵ, ɧɚ ɨɫɧɨɜɚɧɢɢ ɤɨɬɨɪɨɣ ɨɩɪɟɞɟɥɟɧ ɜɢɞ ɢ ɨɛɴɟɦɵ 
ɜɵɩɨɥɧɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ, ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɪɟɫɭɪɫɚɯ ɞɥɹ ɢɯ 
ɩɪɨɢɡɜɨɞɫɬɜɚ. 

ɋɦɟɬɧɚɹ ɞɨɤɭɦɟɧɬɚɰɢɹ ɫɨɫɬɚɜɥɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɆȾɋ 81-35.2004 
«Ɇɟɬɨɞɢɤɚ ɨɩɪɟɞɟɥɟɧɢɹ ɫɬɨɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɪɨɞɭɤɰɢɢ ɧɚ ɬɟɪɪɢɬɨɪɢɢ 
Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ». ɉɪɢ ɫɨɫɬɚɜɥɟɧɢɢ ɥɨɤɚɥɶɧɨɝɨ ɫɦɟɬɧɨɝɨ ɪɚɫɱɟɬɚ 
ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ ɫɦɟɬɧɨ-ɧɨɪɦɚɬɢɜɧɚɹ ɛɚɡɚ 2001 ɝɨɞɚ (ɫɛɨɪɧɢɤɢ ɎȿɊ); ɩɪɢ 
ɷɬɨɦ ɩɪɢɦɟɧɹɥɫɹ ɛɚɡɢɫɧɨ-ɢɧɞɟɤɫɧɵɣ ɦɟɬɨɞ ɨɩɪɟɞɟɥɟɧɢɹ ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ. 

ɉɪɢ ɩɪɢɦɟɧɟɧɢɢ ɷɬɨɝɨ ɦɟɬɨɞɚ ɜɟɥɢɱɢɧɚ ɩɪɹɦɵɯ ɡɚɬɪɚɬ, ɨɩɪɟɞɟɥɟɧɧɚɹ ɜ 
ɛɚɡɢɫɧɵɯ ɰɟɧɚɯ ɧɚ ɨɫɧɨɜɚɧɢɢ ɮɟɞɟɪɚɥɶɧɵɯ ɟɞɢɧɢɱɧɵɯ ɪɚɫɰɟɧɨɤ (ɎȿɊ), 
ɩɟɪɟɜɨɞɢɬɫɹ ɜ ɬɟɤɭɳɢɣ ɭɪɨɜɟɧɶ ɩɭɬɟɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɟɤɭɳɢɯ ɢɧɞɟɤɫɨɜ ɰɟɧ. 

ɂɧɞɟɤɫɵ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɵ ɩɨ ɜɢɞɚɦ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɪɟɝɢɨɧɚɦ; 
ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ Ɏɟɞɟɪɚɥɶɧɵɦ ɰɟɧɬɪɨɦ ɰɟɧɨɨɛɪɚɡɨɜɚɧɢɹ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ 
Ɇɢɧɢɫɬɟɪɫɬɜɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɠɢɥɢɳɧɨ-ɤɨɦɦɭɧɚɥɶɧɨɝɨ ɯɨɡɹɣɫɬɜɚ 
Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ. 

ɋɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɩɟɪɟɫɱɢɬɵɜɚɟɬɫɹ ɜ ɬɟɤɭɳɢɯ ɰɟɧɚɯ ɩɨ ɫɨɫɬɨɹɧɢɸ I 
ɤɜɚɪɬɚɥ 2019 ɝɨɞɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɢɧɞɟɤɫɚ ɢɡɦɟɧɟɧɢɹ ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ 
ɞɥɹ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ ɪɚɜɧɨɝɨ 7,46ɫɨɝɥɚɫɧɨ ɩɢɫɶɦɭ Ɇɢɧɢɫɬɟɪɫɬɜɚ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ № 1408-Ʌɋ/09 ɨɬ 22.01.2019 ɝ. 

ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ ɨɩɪɟɞɟɥɟɧɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɆȾɋ 81-33-2004 
(Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɜɟɥɢɱɢɧɵ ɧɚɤɥɚɞɧɵɯ ɪɚɫɯɨɞɨɜ) ɜ 
ɩɪɨɰɟɧɬɚɯ ɨɬ ɮɨɧɞɚ ɨɩɥɚɬɵ ɬɪɭɞɚ ɪɚɛɨɱɢɯ-ɫɬɪɨɢɬɟɥɟɣ ɢ ɦɟɯɚɧɢɡɚɬɨɪɨɜ ɩɨ 
ɜɢɞɚɦ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ.  

ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ ɨɩɪɟɞɟɥɟɧɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɆȾɋ 81-25-2001 
(Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɜɟɥɢɱɢɧɵ ɫɦɟɬɧɨɣ ɩɪɢɛɵɥɢ) ɜ 
ɩɪɨɰɟɧɬɚɯ ɨɬ ɮɨɧɞɚ ɨɩɥɚɬɵ ɬɪɭɞɚ ɪɚɛɨɱɢɯ-ɫɬɪɨɢɬɟɥɟɣ ɢ ɦɟɯɚɧɢɡɚɬɨɪɨɜ ɩɨ 
ɜɢɞɚɦ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ.  

Ʌɢɦɢɬɢɪɨɜɚɧɧɵɟ ɡɚɬɪɚɬɵ ɭɱɬɟɧɵ ɩɨ ɫɥɟɞɭɸɳɢɦ ɞɟɣɫɬɜɭɸɳɢɦ 
ɧɨɪɦɚɦ: 

1) ȼɟɥɢɱɢɧɚ ɡɚɬɪɚɬ ɧɚ ɜɨɡɜɟɞɟɧɢɟ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ 
ɞɥɹ ɡɞɚɧɢɣ ɝɪɚɠɞɚɧɫɤɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ – 1,8 % (Ƚɋɇ 81-05-01-2001 ɩɧ.4.2). 

2) Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɫɬɪɨɢɬɟɥɶɧɨ – 
ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɜ ɡɢɦɧɟɟ ɜɪɟɦɹ ɞɥɹ ɡɞɚɧɢɣ ɨɛɳɟɫɬɜɟɧɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ– 3,0 
% (Ƚɋɇ 81-05-02.2007 ɩɧ.11.4). 
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3) Ɋɚɡɦɟɪ ɫɪɟɞɫɬɜ ɧɚ ɧɟɩɪɟɞɜɢɞɟɧɧɵɟ ɪɚɛɨɬɵ ɢ ɡɚɬɪɚɬɵ ɞɥɹ 
ɨɛɴɟɤɬɨɜ ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɧɟɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ – 2 % 
(ɆȾɋ 81-35.2004 ɩɧ. 4.96). 

ɇɚɥɨɝ ɧɚ ɞɨɛɚɜɥɟɧɧɭɸ ɫɬɨɢɦɨɫɬɶ ɫɨɫɬɚɜɥɹɟɬ 20 % ɧɚ ɫɭɦɦɚɪɧɭɸ 
ɫɦɟɬɧɭɸ ɫɬɨɢɦɨɫɬɶ ɜɫɟɯ ɜɵɩɨɥɧɟɧɧɵɯ ɪɚɛɨɬ ɢ ɡɚɬɪɚɬ, ɜɤɥɸɱɚɹ 
ɥɢɦɢɬɢɪɨɜɚɧɧɵɟ. 

Ⱦɥɹ ɫɨɫɬɚɜɥɟɧɢɹ ɥɨɤɚɥɶɧɨɝɨ ɫɦɟɬɧɨɝɨ ɪɚɫɱɟɬɚ ɢɫɩɨɥɶɡɨɜɚɥɫɹ 
ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ «Ƚɪɚɧɞ-ɫɦɟɬɚ». 

Ʌɨɤɚɥɶɧɵɣ ɫɦɟɬɧɵɣ ɪɚɫɱɟɬ ɧɚ ɭɫɬɪɨɣɫɬɜɨ ɫɬɪɨɩɢɥɶɧɨɣ ɫɢɫɬɟɦɵ 
ɩɪɢɜɟɞɟɧ ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ. 

ɋɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɩɨ ɥɨɤɚɥɶɧɨɦɭ ɫɦɟɬɧɨɦɭ ɪɚɫɱɟɬɭ ɫɨɫɬɚɜɢɥɚ 
2618034,00ɪɭɛ.  

ɉɪɢɜɟɞɟɧ ɚɧɚɥɢɡ ɫɬɪɭɤɬɭɪɵ ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ ɧɚ ɭɫɬɪɨɣɫɬɜɨ 
ɫɬɪɨɩɢɥɶɧɨɣ ɫɢɫɬɟɦɵ ɩɨ ɫɨɫɬɚɜɧɵɦ ɷɥɟɦɟɧɬɚɦ ɜ ɬɚɛɥɢɰɟ 6.1. 

 
Ɍɚɛɥɢɰɚ 6.1 – ɋɬɪɭɤɬɭɪɚ ɥɨɤɚɥɶɧɨɝɨ ɫɦɟɬɧɨɝɨ ɪɚɫɱɟɬɚ ɧɚ ɭɫɬɪɨɣɫɬɜɨ 
ɫɬɪɨɩɢɥɶɧɨɣ ɫɢɫɬɟɦɵ 

ɗɥɟɦɟɧɬɵ ɋɭɦɦɚ, ɪɭɛ. ɍɞɟɥɶɧɵɣ ɜɟɫ, % 

ɉɪɹɦɵɟ ɡɚɬɪɚɬɵ, ɜɫɟɝɨ 1944725,32 74,28 

ɜ ɬɨɦ ɱɢɫɥɟ:   

ɦɚɬɟɪɢɚɥɵ 1871781,14 71,50 

ɷɤɫɩɥɭɚɬɚɰɢɹ ɦɚɲɢɧ 23178,22 0,89 

ɨɫɧɨɜɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ 49765,96 1,90 

ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ 61701,66 2,36 

ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ 33473,02 1,28 

Ʌɢɦɢɬɢɪɨɜɚɧɧɵɟ ɡɚɬɪɚɬɵ 141795,00 5,42 

ɇȾɋ 436339,00 16,67 

ɂɌɈȽɈ 2618034,00 100,00 

 
ɇɚ ɪɢɫɭɧɤɟ 6.1 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɬɪɭɤɬɭɪɚ ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ ɥɨɤɚɥɶɧɨɝɨ 

ɫɦɟɬɧɨɝɨ ɪɚɫɱɟɬɚ ɧɚ ɭɫɬɪɨɣɫɬɜɨ ɫɬɪɨɩɢɥɶɧɨɣ ɫɢɫɬɟɦɵɩɨ ɫɨɫɬɚɜɧɵɦ 
ɷɥɟɦɟɧɬɚɦ. 
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Ɋɢɫɭɧɨɤ 6.1 – ɋɬɪɭɤɬɭɪɚ ɥɨɤɚɥɶɧɨɝɨ ɫɦɟɬɧɨɝɨ ɪɚɫɱɺɬɚ ɧɚ ɭɫɬɪɨɣɫɬɜɨ 

ɫɬɪɨɩɢɥɶɧɨɣ ɫɢɫɬɟɦɵɩɨ ɫɨɫɬɚɜɧɵɦ ɷɥɟɦɟɧɬɚɦ, % 
 
ɂɡ ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɞɢɚɝɪɚɦɦɵ ɜɢɞɧɨ, ɱɬɨ ɩɨ ɫɬɪɭɤɬɭɪɟ ɥɨɤɚɥɶɧɨɝɨ 

ɫɦɟɬɧɨɝɨ ɪɚɫɱɟɬɚ ɧɚ ɭɫɬɪɨɣɫɬɜɨ ɫɬɪɨɩɢɥɶɧɨɣ ɫɢɫɬɟɦɵɨɫɧɨɜɧɵɟ ɡɚɬɪɚɬɵ 
ɩɪɢɯɨɞɹɬɫɹ ɧɚ ɦɚɬɟɪɢɚɥɵ ɜ ɪɚɡɦɟɪɟ 1871781,14ɪɭɛɥɟɣ, ɱɬɨ ɫɨɫɬɚɜɥɹɟɬ 71,50 
% ɨɬ ɨɛɳɟɣ ɫɬɨɢɦɨɫɬɢ ɪɚɛɨɬ.  

 
6.2 Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɩɪɨɟɤɬɚ 
 
Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɩɪɨɟɤɬɚ ɢ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɤ ɧɢɦ ɩɨɹɫɧɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.2. 
 

Ɍɚɛɥɢɰɚ 6.2 – Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɡɞɚɧɢɹ ɨɛɳɟɫɬɜɟɧɧɨɝɨ ɩɢɬɚɧɢɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ Ɂɧɚɱɟɧɢɟ 
1.Ɉɛɴɟɦɧɨ-ɩɥɚɧɢɪɨɜɨɱɧɵɟ ɩɨɤɚɡɚɬɟɥɢ: 
ɉɥɨɳɚɞɶ ɡɚɫɬɪɨɣɤɢ (ɭɱɚɫɬɤɚ), ɦ2 569,17 
Ɉɛɳɚɹ ɩɥɨɳɚɞɶ ɡɞɚɧɢɹ, ɦ2 288,0 
Ʉɨɥɢɱɟɫɬɜɨ ɷɬɚɠɟɣ,ɷɬ 2 
Ɇɚɬɟɪɢɚɥ ɫɬɟɧ ɛɪɭɫ 
ȼɵɫɨɬɚ ɷɬɚɠɚ,ɦ 3,2 
ɋɬɪɨɢɬɟɥɶɧɵɣ ɨɛɴɟɦ ɡɞɚɧɢɹ Vɫɬɪ, ɦ3 1739,52 
ɉɨɥɟɡɧɚɹ ɩɥɨɳɚɞɶ, ɦ2 250,56 
ɉɥɚɧɢɪɨɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ Ʉ1  0,87 
Ɉɛɴɟɦɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ Ʉ2  6,94 
2. ɉɨɤɚɡɚɬɟɥɢ ɩɨ ɅɋɊ 
ɋɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɪɚɛɨɬ ɧɚ ɭɫɬɪɨɣɫɬɜɨ ɫɬɪɨɩɢɥɶɧɨɣ 
ɫɢɫɬɟɦɵ, ɬɵɫ. ɪɭɛ 

2618,034 

Ɍɪɭɞɨɟɦɤɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɱɟɥ-ɱ 757,89 
4. ɉɪɨɱɢɟ ɩɨɤɚɡɚɬɟɥɢ ɩɪɨɟɤɬɚ: 
ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ,ɦɟɫ 10 

 

Ɇɚɬɟɪɢɚɥɵ
71.49%

ɗɤɫɩɥɭɚɬɚɰɢɹ 
ɦɚɲɢɧ
0.89%

Ɉɫɧɨɜɧɚɹ 
ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ

1.90%

ɇɚɤɥɚɞɧɵɟ 
ɪɚɫɯɨɞɵ
2.36%

ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ
1.28%

Ʌɢɦɢɬɢɪɨɜɚɧɧɵɟ 
ɡɚɬɪɚɬɵ
5.42%

ɇȾɋ
16.67%



83 

 

ɉɥɚɧɢɪɨɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ (Ʉɩɥ) ɡɚɜɢɫɢɬ ɨɬ ɜɧɭɬɪɟɧɧɟɣ ɩɥɚɧɢɪɨɜɤɢ 
ɩɨɦɟɳɟɧɢɣ: ɱɟɦ ɪɚɰɢɨɧɚɥɶɧɟɟ ɫɨɨɬɧɨɲɟɧɢɟ ɪɚɛɨɱɟɣ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɣ 
ɩɥɨɳɚɞɢ, ɬɟɦ ɷɤɨɧɨɦɢɱɧɟɟ ɩɪɨɟɤɬ Ʉɩɥ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 

Ʉɩɥ =
Sɪɚɛ

Sɨɛɳ
,  (6.3) 

 
ɝɞɟ  Sɪɚɛ – ɩɨɥɟɡɧɭɸ ɩɥɨɳɚɞɶ; 

Sɨɛɳ – ɨɛɳɚɹ ɩɥɨɳɚɞɶ. 
 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɟ ɜ ɮɨɪɦɭɥɭ (6.3), ɩɨɥɭɱɚɟɦ 
 

Ʉɩɥ =
250,56

288,0
= 0,87. 

 
Ɉɛɴɟɦɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬɄɨɛ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

Ʉɨɛ =
Vɫɬɪ

Sɨɛɳ
,  (6.4) 

 
ɝɞɟ  Vɫɬɪ – ɨɛɴɟɦ ɡɞɚɧɢɹ; 

Sɨɛɳ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (6.3). 
 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɟ ɜ ɮɨɪɦɭɥɭ (6.4), ɩɨɥɭɱɚɟɦ 
 

Ʉɨɛ =
1739,52

288,0
= 6,94. 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɨ 

ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɡɞɚɧɢɹ ɨɛɳɟɫɬɜɟɧɧɨɝɨ ɩɢɬɚɧɢɹ ɜ 
ɩ. ɒɚɥɢɧɫɤɨɟ 
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ɁȺɄɅɘЧȿɇɂȿ 
 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɞɟɥɚɧɧɨɣ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ ɩɪɨɪɚɛɨɬɚɧɵ ɨɫɧɨɜɧɵɟ 

ɜɨɩɪɨɫɵ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɡɞɚɧɢɹ ɨɛɳɟɫɬɜɟɧɧɨɝɨ ɩɢɬɚɧɢɹ ɜ ɩ. ɒɚɥɢɧɫɤɨɟ 
Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ. 

ɋɨɝɥɚɫɧɨ ɡɚɞɚɧɢɸ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ, ɜ 
ɚɪɯɢɬɟɤɬɭɪɧɨ-ɫɬɪɨɢɬɟɥɶɧɨɦ ɪɚɡɞɟɥɟ ɪɚɡɪɚɛɨɬɚɧɵ ɚɪɯɢɬɟɤɬɭɪɧɵɟ, 
ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɢ ɨɛɴɟɦɧɨ-ɩɥɚɧɢɪɨɜɨɱɧɵɟ ɪɟɲɟɧɢɹ. ɉɪɨɢɡɜɟɞɟɧ 
ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ. Ɋɚɡɪɚɛɨɬɚɧɵ 
ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɡɚɳɢɬɟ ɨɬ ɲɭɦɚ. ɉɪɨɢɡɜɟɞɟɧɚ ɪɚɡɪɚɛɨɬɤɚ ɦɟɪ ɩɨ 
ɨɛɟɫɩɟɱɟɧɢɸ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɞɨɫɬɭɩɚ ɦɚɥɨɦɨɛɢɥɶɧɵɯ ɝɪɭɩɩ 
ɧɚɫɟɥɟɧɢɹ. 

ȼ ɪɚɫɱɟɬɧɨ-ɤɨɧɫɬɪɭɤɬɢɜɧɨɦ ɪɚɡɞɟɥɟ ɪɚɫɫɱɢɬɚɧɨɩɟɪɟɤɪɵɬɢɟ 1 ɢ 2-ɵɯ 
ɷɬɚɠɟɣ, ɫɬɪɨɩɢɥɶɧɚɹ ɫɢɫɬɟɦɚ ɢ ɮɟɪɦɚ. 

ȼ ɪɚɡɞɟɥɟ «ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɮɭɧɞɚɦɟɧɬɨɜ» ɩɪɨɢɡɜɟɞɟɧ ɚɧɚɥɢɡ 
ɢɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ, ɧɚ ɨɫɧɨɜɚɧɢɢ ɤɨɬɨɪɵɯ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧ 
ɮɭɧɞɚɦɟɧɬ ɦɟɥɤɨɝɨ ɡɚɥɨɠɟɧɢɹ ɢ ɢɡ ɡɚɛɢɜɧɵɯ ɫɜɚɣ. ɉɪɨɢɡɜɟɞɟɧɨ ɬɟɯɧɢɤɨ-
ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɫɪɚɜɧɟɧɢɟ ɜɚɪɢɚɧɬɨɜ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɤɨɬɨɪɨɝɨ ɜɵɛɪɚɧ ɧɚɢɛɨɥɟɟ 
ɜɵɝɨɞɧɵɣ ɜɚɪɢɚɧɬ –ɦɟɥɤɨɝɨ ɡɚɥɨɠɟɧɢɹ.  

ȼ ɪɚɡɞɟɥɟ «Ɍɟɯɧɨɥɨɝɢɹ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ» ɜɵɩɨɥɧɟɧɚ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɤɚɪɬɚ ɧɚ ɭɫɬɪɨɣɫɬɜɨ ɫɬɪɨɩɢɥɶɧɨɣ ɫɢɫɬɟɦɵ.  

ȼ ɪɚɡɞɟɥɟ «Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ» ɜɵɩɨɥɧɟɧ 
ɫɬɪɨɢɬɟɥɶɧɵɣ ɝɟɧɟɪɚɥɶɧɵɣ ɩɥɚɧ ɧɚ ɨɫɧɨɜɧɨɣ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 
ɉɪɨɢɡɜɟɞɟɧɵ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɪɚɫɱɟɬɵ. Ɂɚɩɪɨɟɤɬɢɪɨɜɚɧɵ ɫɤɥɚɞɵ ɢ ɛɵɬɨɜɨɣ 
ɝɨɪɨɞɨɤ. Ɋɚɫɫɱɢɬɚɧɵ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɢ ɜɨɞɨɫɧɚɛɠɟɧɢɟ ɫɬɪɨɢɬɟɥɶɧɨɣ 
ɩɥɨɳɚɞɤɢ. 

ȼ ɪɚɡɞɟɥɟ «ɗɤɨɧɨɦɢɤɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ» ɩɪɨɢɡɜɟɞɟɧ ɥɨɤɚɥɶɧɵɣ ɫɦɟɬɧɵɣ 
ɪɚɫɱɟɬ ɧɚ ɨɛɳɟɫɬɪɨɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ. ɂɬɨɝɨɜɚɹ ɫɭɦɦɚ ɩɨ ɥɨɤɚɥɶɧɨɦɭ 
ɫɦɟɬɧɨɦɭ ɪɚɫɱɟɬɭ ɫɨɫɬɚɜɥɹɟɬ 2618034ɪɭɛ. 
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ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈȼȺɇɇɕɏ ɂɋɌɈЧɇɂɄɈȼ 
 
1) ɉɨɥɨɠɟɧɢɟ ɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɢɬɨɝɨɜɨɣ ɚɬɬɟɫɬɚɰɢɢ ɜɵɩɭɫɤɧɢɤɨɜ ɩɨ 

ɩɪɨɝɪɚɦɦɚɦ ɛɚɤɚɥɚɜɪɢɚɬɚ, ɫɩɟɰɢɚɥɢɬɟɬɚ ɢ ɦɚɝɢɫɬɪɚɬɭɪɵ (ɉȼȾ ɉȽɂȺȼ –
2016).ɉɪɢɧɹɬɨ ɧɚ ɡɚɫɟɞɚɧɢɢ ɍɱɟɧɨɝɨ ɫɨɜɟɬɚ ɋɎɍ 25.01.2015 (ɩɪɨɬɨɤɨɥ №1). 
–Ʉɪɚɫɧɨɹɪɫɤ, 2016. 

2) ɋɌɈ 4.2-07-2014 ɋɢɫɬɟɦɚ ɦɟɧɟɞɠɦɟɧɬɚ ɤɚɱɟɫɬɜɚ. Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ 
ɤ ɩɨɫɬɪɨɟɧɢɸ, ɢɡɥɨɠɟɧɢɸ ɢ ɨɮɨɪɦɥɟɧɢɸ ɞɨɤɭɦɟɧɬɨɜ ɭɱɟɛɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. 
– ȼɡɚɦɟɧ ɋɌɈ 4.2-07-2012; ɜɜɟɞ. 30.12.2013. – Ʉɪɚɫɧɨɹɪɫɤ: ɂɉɄ ɋɎɍ, 2014. 
– 60ɫ. 

 
ɋɨɫɬɚɜ ɩɪɨɟɤɬɧɨɣ ɢ ɪɚɛɨɱɟɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɩɨ ɫɬɪɨɢɬɟɥɶɫɬɜɭ 

ɢ ɬɪɟɛɨɜɚɧɢɹ ɤ ɨɮɨɪɦɥɟɧɢɸ 
 
3) ȽɈɋɌ Ɋ 21.1101 – 2013 ɋɢɫɬɟɦɚ ɩɪɨɟɤɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɞɥɹ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ. Ɉɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɟɤɬɧɨɣ ɢ ɪɚɛɨɱɟɣ 

ɞɨɤɭɦɟɧɬɚɰɢɢ. – ȼɡɚɦɟɧ ȽɈɋɌ Ɋ 21.1101 – 2009; ɜɜɟɞ. ɫ 11.06.2013. – 
Ɇɨɫɤɜɚ: ɋɬɚɧɞɚɪɬɢɧɮɨɪɦ, 2013. – 55ɫ. 

4) ȽɈɋɌ 21.501 – 2011 ɉɪɚɜɢɥɚ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɱɟɣ ɞɨɤɭɦɟɧɬɚɰɢɢ 
ɚɪɯɢɬɟɤɬɭɪɧɵɯ ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɪɟɲɟɧɢɣ. – ȼɡɚɦɟɧ ȽɈɋɌ 21.501 – 93; 
ɜɜɟɞ. ɫ 1.05.2013. – Ɇɨɫɤɜɚ: ɋɬɚɧɞɚɪɬɢɧɮɨɪɦ, 2013. – 45ɫ. 

5) ɉɨɥɨɠɟɧɢɟ ɨ ɫɨɫɬɚɜɟ ɪɚɡɞɟɥɨɜ ɩɪɨɟɤɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɢ 
ɬɪɟɛɨɜɚɧɢɹ ɤ ɢɯ ɫɨɞɟɪɠɚɧɢɸ ɫ ɢɡɦɟɧɟɧɢɹɦɢ ɧɚ 21 ɚɩɪɟɥɹ 2018 ɝɨɞɚ 
(ɭɬɜɟɪɠɞɟɧɨ ɉɨɫɬɚɧɨɜɥɟɧɢɟɦ ɉɪɚɜɢɬɟɥɶɫɬɜɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɨɬ 16 
ɮɟɜɪɚɥɹ 2008ɝ. №87). 

6) ȽɈɋɌ 2.316 – 2008 ȿɞɢɧɚɹ ɫɢɫɬɟɦɚ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ. 
ɉɪɚɜɢɥɚ ɧɚɧɟɫɟɧɢɹ ɧɚɞɩɢɫɟɣ, ɬɟɯɧɢɱɟɫɤɢɯ ɬɪɟɛɨɜɚɧɢɣ ɢ ɬɚɛɥɢɰ ɧɚ 

ɝɪɚɮɢɱɟɫɤɢɯ ɞɨɤɭɦɟɧɬɚɯ. – ȼɡɚɦɟɧ ȽɈɋɌ 2316 – 68; ɜɜɟɞ. 01.07.2009. – 
Ɇɨɫɤɜɚ: ɋɬɚɧɞɚɪɬɢɧɮɨɪɦ, 2009. 

7) ȽɈɋɌ 2.304-81 ɫ ɢɡɦ. №№1,2. ȿɞɢɧɚɹ ɫɢɫɬɟɦɚ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ 
ɞɨɤɭɦɟɧɬɚɰɢɢ. ɒɪɢɮɬɵ ɱɟɪɬɟɠɧɵɟ. – ȼɜɟɞ. 01.01.82. – Ɇɨɫɤɜɚ: 
ɋɬɚɧɞɚɪɬɢɧɮɨɪɦ, 2007. -21ɫ. 

8) ȽɈɋɌ 2.301 – 68* ȿɞɢɧɚɹ ɫɢɫɬɟɦɚ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ. 
Ɏɨɪɦɚɬɵ (ɫ ɂɡɦɟɧɟɧɢɹɦɢ №№ 1, 2, 3). Ɇɟɠɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɫɬɚɧɞɚɪɬ. – 
ȼɡɚɦɟɧ ȽɈɋɌ 3450-60; ɜɜɟɞɟɧ 01.01.71. - Ɇɨɫɤɜɚ: ɋɬɚɧɞɚɪɬɢɧɮɨɪɦ, 2007. –
4ɫ. 
 

Ⱥɪɯɢɬɟɤɬɭɪɧɨ-ɫɬɪɨɢɬɟɥɶɧɵɣ ɪɚɡɞɟɥ 
 
9) Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ ɨɬ 22 ɢɸɥɹ 2008 ɝ. № 123-ɎɁ «Ɍɟɯɧɢɱɟɫɤɢɣ 

ɪɟɝɥɚɦɟɧɬ ɨ ɬɪɟɛɨɜɚɧɢɹɯ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ»; 
10) Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ ɨɬ 30 ɞɟɤɚɛɪɹ 2009 ɝ. № 384-ɎɁ «Ɍɟɯɧɢɱɟɫɤɢɣ 

ɪɟɝɥɚɦɟɧɬ ɨ ɛɟɡɨɩɚɫɧɨɫɬɢ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ»; 
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11) ɉɉȻ 01-03 «ɉɪɚɜɢɥɚ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ Ɋɨɫɫɢɣɫɤɨɣ 
Ɏɟɞɟɪɚɰɢɢ»; 

12)ɋɉ 56.13330.2011 «ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɡɞɚɧɢɹ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ 
ɪɟɞɚɤɰɢɹ ɋɇɢɉ 31-03-2001 (ɫ ɂɡɦɟɧɟɧɢɟɦ N 1)»; 

13)  ɋɉ 7.13130.2009 «Ɉɬɨɩɥɟɧɢɟ, ɜɟɧɬɢɥɹɰɢɹ ɢ ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɟ»; 
14) ɋɉ 12.13130.2009 «Ɉɩɪɟɞɟɥɟɧɢɟ ɤɚɬɟɝɨɪɢɣ ɩɨɦɟɳɟɧɢɣ, ɡɞɚɧɢɣ ɢ 

ɧɚɪɭɠɧɵɯ ɭɫɬɚɧɨɜɨɤ ɩɨ ɜɡɪɵɜɨɩɨɠɚɪɧɨɣ ɢ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ»; 
15) ȽɈɋɌ 21.1101-2013 «Ɉɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɟɤɬɧɨɣ ɢ ɪɚɛɨɱɟɣ 

ɞɨɤɭɦɟɧɬɚɰɢɢ»; 
16) ȽɈɋɌ 12.1.004-91* «ɋɋȻɌ. ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ. Ɉɛɳɢɟ 

ɬɪɟɛɨɜɚɧɢɹ»;  
17) ȽɈɋɌ 30244-94 «Ɇɚɬɟɪɢɚɥɵ ɫɬɪɨɢɬɟɥɶɧɵɟ. Ɇɟɬɨɞɵ ɢɫɩɵɬɚɧɢɣ ɧɚ 

ɝɨɪɸɱɟɫɬɶ»; 
18) ȽɈɋɌ 30247.0-94 «Ʉɨɧɫɬɪɭɤɰɢɢ ɫɬɪɨɢɬɟɥɶɧɵɟ. Ɇɟɬɨɞɵ ɢɫɩɵɬɚɧɢɣ 

ɧɚ ɨɝɧɟɫɬɨɣɤɨɫɬɶ. Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ»; 
19) ȽɈɋɌ 25772-83 «Ɉɝɪɚɠɞɟɧɢɟ ɥɟɫɬɧɢɰ, ɛɚɥɤɨɧɨɜ ɢ ɤɪɵɲ»; 
20) ȽɈɋɌ 11047-90 «Ⱦɟɬɚɥɢ ɢ ɢɡɞɟɥɢɹ ɞɟɪɟɜɹɧɧɵɟ ɞɥɹ ɦɚɥɨɷɬɚɠɧɵɯ 

ɠɢɥɵɯ ɢ ɨɛɳɟɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ»; 
21) ɋɉ 1.13130.2009 «ɋɜɨɞ ɩɪɚɜɢɥ ɫ ɫɢɫɬɟɦɵ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ 

ɡɚɳɢɬɵ ɷɜɚɤɭɚɰɢɨɧɧɵɟ ɩɭɬɢ ɢ ɜɵɯɨɞɵ»; 
22) ɋɉ 2.13130.2012 «ɋɜɨɞ ɩɪɚɜɢɥ ɫɢɫɬɟɦɵ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɡɚɳɢɬɵ 

ɨɛɟɫɩɟɱɟɧɢɟ ɨɝɧɟɫɬɨɣɤɨɫɬɢ ɨɛɴɟɤɬɨɜ ɡɚɳɢɬɵ»; 
23) ɋɉ 131.13330-2012* «ɋɬɪɨɢɬɟɥɶɧɚɹ ɤɥɢɦɚɬɨɥɨɝɢɹ»; 
24) ɋɉ 23-101-2004 «ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɬɟɩɥɨɜɨɣ ɡɚɳɢɬɵ ɡɞɚɧɢɣ»; 
25) ɋɉ 52.13330.2011 «ȿɫɬɟɫɬɜɟɧɧɨɟ ɢ ɢɫɤɭɫɫɬɜɟɧɧɨɟ ɨɫɜɟɳɟɧɢɟ»; 
26) ɋɉ 50.13330.2012 «Ɍɟɩɥɨɜɚɹ ɡɚɳɢɬɚ ɡɞɚɧɢɣ»; 
27) ɋɉ 20.13330-2016 «ɇɚɝɪɭɡɤɢ ɢ ɜɨɡɞɟɣɫɬɜɢɹ»; 
28)ɋɉ 17.13330.2017 «Ʉɪɨɜɥɢ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ II-

26-76». 
 

Ɋɚɫɱɟɬɧɨ-ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɪɚɡɞɟɥ 
 
29) ȽɈɋɌ 27751-2014. ɇɚɞɟɠɧɨɫɬɶ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢ 

ɨɫɧɨɜɚɧɢɣ. Ɇɟɠɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɫɬɚɧɞɚɪɬ. – ȼɜɟɞ. 01.07.2015. – Ɇ. 
:ɋɬɚɧɞɚɪɬɢɧɮɨɪɦ, 2015. – 26ɫ.20. ɋɉ 63.13330.2012 Ȼɟɬɨɧɧɵɟ ɢ 
ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ. Ɉɫɧɨɜɧɵɟ ɩɨɥɨɠɟɧɢɹ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ 
ɪɟɞɚɤɰɢɹ ɋɇɢɉ 52-01-2003. – ȼɜɟɞ. 01.01.2013. – Ɇ.: Ɇɢɧɪɟɝɢɨɧ Ɋɨɫɫɢɢ, 
2012. 

30) ɋɉ 64.13330.2011 Ⱦɟɪɟɜɹɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ 
ɪɟɞɚɤɰɢɹ ɋɇɢɉ II -25-80. – ȼɡɚɦɟɧ ɋɉ 64.13330.2010; ɜɜɟɞ. 20.05.2011. – Ɇ.: 
ɈȺɈ ɐɉɉ, 2011. – 88ɫ. 

31) ɂɧɠɭɬɨɜ, ɂ.ɋ. Ʉɨɧɫɬɪɭɤɰɢɢ ɢɡ ɞɟɪɟɜɚ ɢ ɩɥɚɫɬɦɚɫɫ: ɡɚɞɚɧɢɹ ɢ 
ɦɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɩɨ ɜɵɩɨɥɧɟɧɢɸ ɤɭɪɫɨɜɨɝɨ ɩɪɨɟɤɬɚ ɩɨ ɞɢɫɰɢɩɥɢɧɟ 
«Ʉɨɧɫɬɪɭɤɰɢɢ ɢɡ ɞɟɪɟɜɚ ɢ ɩɥɚɫɬɦɚɫɫ» ɞɥɹ ɫɬɭɞɟɧɬɨɜ ɫɩɟɰ. 290300 – 
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«ɉɪɨɦɵɲɥɟɧɧɨɟ ɢ ɝɪɚɠɞɚɧɫɤɨɟ ɫɬɪɨɢɬɟɥɶɫɬɜɨ» - Ʉɪɚɫɧɨɹɪɫɤ: ɄɪɚɫȽȺɋȺ, 
2004. – 46ɫ. 

 
Ɉɫɧɨɜɚɧɢɹ ɢ ɮɭɧɞɚɦɟɧɬɵ 

 
32) ɋɉ 24.13330.2011 ɋɜɚɣɧɵɟ ɮɭɧɞɚɦɟɧɬɵ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ 

ɪɟɞɚɤɰɢɹ 
ɋɇɢɉ 2.02.03-85. – ȼɡɚɦɟɧ ɋɉ 24.13330.2010; ɜɜɟɞ. 20.05.2011. – Ɇ.: 

ɈȺɈɐɉɉ, 2011. – 86ɫ. 
33) ɋɉ 22.13330.2016 Ɉɫɧɨɜɚɧɢɹ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ. 

Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 2.02.01-83. - ȼɡɚɦɟɧ ɋɉ 22.13330.2011; 
ɜɜɟɞ. 17.06.2017. – Ɇ.: ɈȺɈ ɐɉɉ, 2011. – 226ɫ. 

34) ɋɉ 50-101-2004 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɢ ɭɫɬɪɨɣɫɬɜɨ ɨɫɧɨɜɚɧɢɣ ɢ 
ɮɭɧɞɚɦɟɧɬɨɜ ɡɞɚɧɢɣ ɫɨɨɪɭɠɟɧɢɣ /Ƚɨɫɫɬɪɨɣ Ɋɨɫɫɢɢ. - Ɇ: Ƚɍɉ ɐɉɉ, 2005. – 
130ɫ. 

35) Ʉɨɡɚɤɨɜ, ɘ.ɇ. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɮɭɧɞɚɦɟɧɬɨɜ ɧɟɝɥɭɛɨɤɨɝɨ 
ɡɚɥɨɠɟɧɢɹ: 

ɦɟɬɨɞ.ɭɤɚɡɚɧɢɹ ɤ ɤɭɪɫɨɜɨɦɭ ɢ ɞɢɩɥɨɦɧɨɦɭ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ / 
ɘ.ɇ.Ʉɨɡɚɤɨɜ, Ƚ.Ɏ.ɒɢɲɤɚɧɨɜ. — Ʉɪɚɫɧɨɹɪɫɤ: ɄɪɚɫȽȺɋȺ, 2003. - 60ɫ. 

36) Ʉɨɡɚɤɨɜ, ɘ.ɇ. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɜɚɣɧɵɯ ɮɭɧɞɚɦɟɧɬɨɜ ɢɡ ɡɚɛɢɜɧɵɯ 
ɫɜɚɣ: ɦɟɬɨɞ.ɭɤɚɡɚɧɢɹ ɤ ɤɭɪɫɨɜɨɦɭ ɢ ɞɢɩɥɨɦɧɨɦɭ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ / 
ɘ.ɇ.Ʉɨɡɚɤɨɜ, Ƚ.Ɏ.ɒɢɲɤɚɧɨɜ.— Ʉɪɚɫɧɨɹɪɫɤ: ɄɪɚɫȽȺɋȺ, 2003. - 54 ɫ. 

 
Ɍɟɯɧɨɥɨɝɢɹ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɨɪɝɚɧɢɡɚɰɢɹ 

ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ 
 
37) Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɪɚɡɪɚɛɨɬɤɟ ɢ ɨɮɨɪɦɥɟɧɢɸ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɤɚɪɬɵ ɆȾɋ 12-29.2006. – Ɇ.: ɐɇɂɂɈɆɌɉ, 2007. – 9ɫ. 
38) Ƚɋɇ 81-05-01-2001. ɋɛɨɪɧɢɤ ɫɦɟɬɧɵɯ ɧɨɪɦ ɡɚɬɪɚɬ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ 

ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ. – ȼɜɟɞ. 2001-05-15. – Ɇ.: Ƚɨɫɫɬɪɨɣ Ɋɨɫɫɢɢ, 
2001.  

39) Ƚɋɇ 81-05-02-2001. ɋɛɨɪɧɢɤ ɫɦɟɬɧɵɯ ɧɨɪɦ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɡɚɬɪɚɬ 
ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɜ ɡɢɦɧɟɟ ɜɪɟɦɹ. – ȼɜɟɞ. 
2001-06-01. – Ɇ.: Ƚɨɫɫɬɪɨɣ Ɋɨɫɫɢɢ, 2001.  

40)ɆȾɋ 81-33.2004. Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɜɟɥɢɱɢɧɵ 
ɧɚɤɥɚɞɧɵɯ ɪɚɫɯɨɞɨɜ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ. – ȼɜɟɞ. 2004-01-12. – Ɇ.: Ƚɨɫɫɬɪɨɣ 
Ɋɨɫɫɢɢ 2004.  

41) ɊȾ-11-06-2007. Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɨ ɩɨɪɹɞɤɟ ɪɚɡɪɚɛɨɬɤɢ 
ɩɪɨɟɤɬɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ ɝɪɭɡɨɩɨɞɴɟɦɧɵɦɢ ɦɚɲɢɧɚɦɢ ɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɤɚɪɬ ɩɨɝɪɭɡɨɱɧɨ-ɪɚɡɝɪɭɡɨɱɧɵɯ ɪɚɛɨɬ. – ȼɜɟɞ. 01.07.2007. 

42) "Ɉ ɫɚɦɨɪɟɝɭɥɢɪɭɟɦɵɯ ɨɪɝɚɧɢɡɚɰɢɹɯ". Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ ɨɬ 1 
ɞɟɤɚɛɪɹ 2007 ɝ. № 315-ɎɁ. 

43) Ƚɪɚɞɨɫɬɪɨɢɬɟɥɶɧɵɣ ɤɨɞɟɤɫ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ. Ɏɟɞɟɪɚɥɶɧɵɣ 
ɡɚɤɨɧ ɨɬ 29.12.2004 ɝ № 190 - ɎɁ. - Ɇ.: ɘɪɚɣɬ-ɂɡɞɚɬ. 2006. - 83 ɫ. 
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44) ɋɇɢɉ 12-04-2002. Ȼɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ: ɜ 2ɱ. ɑ.2. 
ɋɬɪɨɢɬɟɥɶɧɨɟ ɩɪɨɢɡɜɨɞɫɬɜɨ. - ȼɡɚɦɟɧ ɪɚɡɞ. 8-18 ɋɇɢɉ III-4-80.* ɜɜɟɞ.2001-
09-01. - Ɇ.: Ʉɧɢɝɚ-ɫɟɪɜɢɫ, 2003. 

 
ɗɤɨɧɨɦɢɤɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

 
45) ɗɤɨɧɨɦɢɤɚ ɨɬɪɚɫɥɢ (ɫɬɪɨɢɬɟɥɶɫɬɜɨ): ɦɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɤ 

ɜɵɩɨɥɧɟɧɢɸ ɤɭɪɫɨɜɨɣ ɪɚɛɨɬɵ / ɂ.Ⱥ. ɋɚɟɧɤɨ, ȿ.ȼ. Ʉɪɟɥɢɧɚ, ɇ.Ɉ. Ⱦɦɢɬɪɢɟɜɚ. 
Ʉɪɚɫɧɨɹɪɫɤ: ɋɢɛ. ɮɟɞɟɪ. ɭɧ-ɬ, 2017. 

46) ɆȾɋ 81-35.2004. Ɇɟɬɨɞɢɤɚ ɨɩɪɟɞɟɥɟɧɢɹ ɫɬɨɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɧɨɣ 
ɩɪɨɞɭɤɰɢɢ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ. - ȼɜɟɞ. 2004-03-09. — Ɇ.: 

Ƚɨɫɫɬɪɨɣ Ɋɨɫɫɢɢ, 2004. 
47) ɆȾɋ 81-33.2004. Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ 

ɜɟɥɢɱɢɧɵɧɚɤɥɚɞɧɵɯ ɪɚɫɯɨɞɨɜ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ. - ȼɜɟɞ. 2004-01-12. - Ɇ.: 
Ƚɨɫɫɬɪɨɣ Ɋɨɫɫɢɢ,2004. 

48) Ƚɋɇ 81-05-01-2001. ɋɛɨɪɧɢɤ ɫɦɟɬɧɵɯ ɧɨɪɦ ɡɚɬɪɚɬ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ 
ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ. - ȼɜɟɞ. 2001-05-15. - Ɇ.: Ƚɨɫɫɬɪɨɣ Ɋɨɫɫɢɢ, 
2001. 

49) Ƚɋɇ 81-05-02-2001. ɋɛɨɪɧɢɤ ɫɦɟɬɧɵɯ ɧɨɪɦ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɡɚɬɪɚɬ 
ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɜ ɡɢɦɧɟɟ ɜɪɟɦɹ. - 

ȼɜɟɞ. 2001-06-01. - Ɇ.: Ƚɨɫɫɬɪɨɣ Ɋɨɫɫɢɢ, 2001. 
50) ɆȾɋ 81-25.2001..Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ 

ɜɟɥɢɱɢɧɵɫɦɟɬɧɨɣ ɩɪɢɛɵɥɢ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ. - ȼɜɟɞ. 2001-02-28. - Ɇ.: 
Ƚɨɫɫɬɪɨɣ Ɋɨɫɫɢɢ, 2001. 

51) ɗɤɨɧɨɦɢɤɚ ɉɢɫɶɦɨ Ɇɢɧɢɫɬɟɪɫɬɜɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ № 1408-Ʌɋ/09 ɨɬ 
22.01.2019 ɝ ―Ɉɛ ɢɧɞɟɤɫɚɯ ɢɡɦɟɧɟɧɢɹ ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɧɨ-
ɦɨɧɬɚɠɧɵɯ ɢ ɩɭɫɤɨɧɚɥɚɞɨɱɧɵɯ ɪɚɛɨɬ, ɢɧɞɟɤɫɚɯ ɢɡɦɟɧɟɧɢɹ ɫɦɟɬɧɨɣ 
ɫɬɨɢɦɨɫɬɢ ɩɪɨɟɤɬɧɵɯ ɢ ɢɡɵɫɤɚɬɟɥɶɫɤɢɯ ɪɚɛɨɬ ɢ ɢɧɵɯ ɢɧɞɟɤɫɚɯ ɧɚ I ɤɜɚɪɬɚɥ 
2019 ɝɨɞɚ‖. 
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ɉɊɂɅɈɀȿɇɂȿ Ⱥ  
 

ɋɩɟɰɢɮɢɤɚɰɢɹ ɷɥɟɦɟɧɬɨɜ ɡɚɩɨɥɧɟɧɢɹ ɞɜɟɪɧɵɯ ɢ ɨɤɨɧɧɵɯ ɩɪɨɟɦɨɜ 
 

Ɍɚɛɥɢɰɚ Ⱥ.1 – ɋɩɟɰɢɮɢɤɚɰɢɹ ɷɥɟɦɟɧɬɨɜ ɡɚɩɨɥɧɟɧɢɹ ɨɤɨɧɧɵɯ ɢ ɞɜɟɪɧɵɯ 
ɩɪɨɟɦɨɜ 

ɉɨɡ. Ɉɛɨɡɧɚɱɟɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ 
ȼɫɟɝɨ 
ɟɞ. ɲɬ 

ɉɪɢɦɟɱɚɧɢɟ 

ɈɄ-1 

ȽɈɋɌ 30674-99 

Ɉɉ ȼ2 1200-1200 (4Ɇ1 - 
16Ar - Ʉ4) 9 - 

ɈɄ-2 
Ɉɉ ȼ2 1200-1400 (4Ɇ1 - 

16Ar - Ʉ4) 5 - 

ɈɄ-3 
Ɉɉ ȼ2 1200-2100 (4Ɇ1 - 

16Ar - Ʉ4) 2 - 

1 
ȽɈɋɌ 31173-2003 

Ⱦɋɇ ȾɄɇ 2100-900 Ɇ3 ɍ 1 - 

2 Ⱦɋȼ ȾɄɇ 2100-900 Ɇ3 ɍ 1 - 

3 ȽɈɋɌ 475-2016 ȾɆ 1 Ɋɥ 21ɯ9 Ƚ ɉɪȻ Ɇɞ1 13 - 
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ɉɊɂɅɈɀȿɇɂȿ Ȼ 
 

ɗɤɫɩɥɢɤɚɰɢɹ ɩɨɥɨɜ 
 
Ɍɚɛɥɢɰɚ Ȼ.1– ɗɤɫɩɥɢɤɚɰɢɹ ɩɨɥɨɜ 

№ 
ɩɨɦɟɳɟɧɢɹ 
ɩɨ ɩɪɨɟɤɬɭ 

Ɍɢɩ 
ɩɨɥɚ 

ɋɯɟɦɚ ɩɨɥɚ ɢɥɢ ɬɢɩ ɩɨɥɚ 
ɩɨ ɫɟɪɢɢ 

Ⱦɚɧɧɵɟ ɷɥɟɦɟɧɬɨɜ ɩɨɥɚ 
(ɧɚɢɦɟɧɨɜɚɧɢɟ, ɬɨɥɳɢɧɚ, 

ɨɫɧɨɜɚɧɢɟ ɢ ɞɪ.), ɦɦ 

ɉɥɨ-
ɳɚɞɶ, 

ɦ2 

2, 3, 4, 5, 6 1 

 

1. Ʌɢɧɨɥɟɭɦ ɧɚ 
ɬɟɩɥɨɢɡɨɥɢɪɭɸɳɟɣ ɩɨɞɨɫɧɨɜɟ 

ȽɈɋɌ 18108-80 - 6 ɦɦ 
2. Ɍɟɯɧɢɱɟɫɤɚɹ ɪɭɥɨɧɧɚɹ 
ɩɪɨɛɤɨɜɚɹ ɩɨɞɥɨɠɤɚ 3ɦɦ 
3. ɋɬɹɠɤɚ ɢɡ ɰɟɦɟɧɬɧɨ-

ɩɟɫɱɚɧɨɝɨ ɪɚɫɬɜɨɪɚ Ɇ150 - 20 
ɦɦ 

4. ɀɟɥɟɡɨɛɟɬɨɧɧɚɹ ɩɥɢɬɚ – 220 
ɦɦ 

135,92 

1, 7, 8, 9 2 

 

1. Ʉɟɪɚɦɢɱɟɫɤɚɹ ɩɥɢɬɤɚ (ȽɈɋɌ 
6787-2001) - 11 ɦɦ. 

2. Ʉɥɟɣ ɩɥɢɬɨɱɧɵɣ «ɌɢɆ 35» 
3. ɉɪɨɫɥɨɣɤɚ ɢ ɡɚɩɨɥɧɟɧɢɟ 

ɲɜɨɜ ɢɡ ɰɟɦɟɧɬɧɨ-ɩɟɫɱɚɧɨɝɨ 
ɪɚɫɬɜɨɪɚ Ɇ150 - 50 ɦɦ 

4. 1 ɫɥɨɣ ɩɨɥɢɜɢɧɢɥɯɥɨɪɢɞɧɨɣ 
ɩɥɟɧɤɢ ɧɚ ɛɢɬɭɦɧɨɣ ɦɚɫɬɢɤɟ 

ɩɨ ȽɈɋɌ2889-80 - 3 ɦɦ 
5. ɀɟɥɟɡɨɛɟɬɨɧɧɚɹ ɩɥɢɬɚ – 180 

ɦɦ 

135,92 

10, 11, 12, 
15, 16 

1 

 

1. ɅɚɦɢɧɚɬTarkett ―Robimson‖ 
1292ɯ194ɯ12 ɦɦ 

2. ɉɨɞɥɨɠɤɚ Ⱦɟɤɨɩɥɚɫɬ 
500ɯ1200ɯ5 ɦɦ 

3. CLT-ɩɚɧɟɥɶ, 198 ɦɦ 

135,92 

13, 14 2 

 

1. Ʉɟɪɚɦɢɱɟɫɤɚɹ ɩɥɢɬɤɚ (ȽɈɋɌ 
6787-2001) - 11 ɦɦ. 

2. Ʉɥɟɣ ɩɥɢɬɨɱɧɵɣ «ɌɢɆ 35» 
2. ɉɨɞɥɨɠɤɚ Ⱦɟɤɨɩɥɚɫɬ 

500ɯ1200ɯ5 ɦɦ 
3. CLT-ɩɚɧɟɥɶ, 198 ɦɦ 

135,92 
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ɉɊɂɅɈɀȿɇɂȿȼ 
 

ȼɟɞɨɦɨɫɬɶ ɨɬɞɟɥɤɢ ɩɨɦɟɳɟɧɢɣ 
 

Ɍɚɛɥɢɰɚ ȼ.1 - ȼɟɞɨɦɨɫɬɶ ɨɬɞɟɥɤɢ ɩɨɦɟɳɟɧɢɣ 
ɇɚɢɦɟɧɨ-
ɜɚɧɢɟ ɢɥɢ 

ɧɨɦɟɪ 
ɩɨɦɟɳɟ-

ɧɢɹ 

ȼɢɞ ɨɬɞɟɥɤɢ ɷɥɟɦɟɧɬɨɜ ɢɧɬɟɪɶɟɪɨɜ 

ɉɪɢɦɟ-
ɱɚɧɢɟ ɉɨɬɨɥɨɤ 

ɉɥɨ-
ɳɚɞɶ, 

ɦ2 

ɋɬɟɧɵ 
ɢ ɩɟɪɟɝɨɪɨɞɤɢ 

ɉɥɨ-
ɳɚɞɶ, 

ɦ2 

ɇɢɡ 
ɫɬɟɧ ɢ 

ɩɟɪɟɝɨ-
ɪɨɞɨɤ 

ɉɥɨ-
ɳɚɞɶ, 

ɦ2 

ɉɨɦɟɳɟɧɢɹ ɧɚ ɨɬɦ. 0.000 

1, 2, 3 

ɉɨɞɜɟɫɧɨɣ 
ɩɨɬɨɥɨɤ 
ɫɢɫɬɟɦɵ 
KNAUF 

78,26 

ɒɬɭɤɚɬɭɪɤɚ 
ɞɟɤɨɪɚɬɢɜɧɚɹ, 

ɨɤɪɚɫɤɚ  
ɜɨɞɨɷɦɭɥɶɫɢɨ

ɧɧɵɦɢ 
ɫɨɫɬɚɜɚɦɢ 

313,04 - -  

4, 5, 6 

ɉɨɞɜɟɫɧɨɣ 
ɩɨɬɨɥɨɤ 
ɫɢɫɬɟɦɵ 
KNAUF 

41,85 

ɉɪɨɫɬɚɹ 
ɲɬɭɤɚɬɭɪɤɚ, 

ɡɚɬɢɪɤɚ, 
ɜɨɞɨɷɦɭɥɶɫɢɨ
ɧɧɚɹ ɩɨɤɪɚɫɤɚ 

167,4 - -  

7, 8, 9 

ɉɨɞɜɟɫɧɨɣ 
ɩɨɬɨɥɨɤ 
ɫɢɫɬɟɦɵ 
KNAUF 

15,81 
Ʉɟɪɚɦɢɱɟɫɤɚɹ

ɩɥɢɬɤɚ 
63,24 - -  

ɉɨɦɟɳɟɧɢɹ ɧɚ ɨɬɦ. +3.260 

10, 15 

ɉɨɞɜɟɫɧɨɣ 
ɩɨɬɨɥɨɤ 
ɫɢɫɬɟɦɵ 
KNAUF 

 

ɒɬɭɤɚɬɭɪɤɚ 
ɞɟɤɨɪɚɬɢɜɧɚɹ, 

Ɉɤɪɚɫɤɚ 
ɜɨɞɨɷɦɭɥɶɫɢɨ

ɧɧɵɦɢ 
ɫɨɫɬɚɜɚɦɢ 

722,37 - -  

11, 16 

ɉɨɞɜɟɫɧɨɣ 
ɩɨɬɨɥɨɤ 
ɫɢɫɬɟɦɵ 
KNAUF 

 Ɉɛɨɢ 235,47 - -  

12 

ɉɨɞɜɟɫɧɨɣ 
ɩɨɬɨɥɨɤ 
ɫɢɫɬɟɦɵ 
KNAUF 

 

ɉɪɨɫɬɚɹ 
ɲɬɭɤɚɬɭɪɤɚ, 

ɡɚɬɢɪɤɚ, 
ɜɨɞɨɷɦɭɥɶɫɢɨ
ɧɧɚɹ ɩɨɤɪɚɫɤɚ 

133,14    

13, 14 

ɉɨɞɜɟɫɧɨɣ 
ɩɨɬɨɥɨɤ 
ɫɢɫɬɟɦɵ 
KNAUF 

 
Ʉɟɪɚɦɢɱɟɫɤɚɹ

ɩɥɢɬɤɚ 
63,24 - -  
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ɉɊɂɅɈɀȿɇɂȿ Ƚ  
 

 Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɫɬɟɧɵ 
 
ȼɜɟɞɟɧɢɟ 
Ɋɚɫɱɟɬ ɩɪɨɢɡɜɟɞɟɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɫɥɟɞɭɸɳɢɯ 

ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ: 
- ɋɉ 50.13330.2012 «Ɍɟɩɥɨɜɚɹ ɡɚɳɢɬɚ ɡɞɚɧɢɣ». 
- ɋɉ 131.13330.2012 «ɋɬɪɨɢɬɟɥɶɧɚɹ ɤɥɢɦɚɬɨɥɨɝɢɹ». 
- ɋɉ 23-101-2004 «ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɬɟɩɥɨɜɨɣ ɡɚɳɢɬɵ ɡɞɚɧɢɣ». 
 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
- Ɋɚɣɨɧ ɫɬɪɨɢɬɟɥɶɫɬɜɚ: Ʉɪɚɫɧɨɹɪɫɤɢɣ ɤɪɚɣ, ɫ. ɒɚɥɢɧɫɤɨɟ. 
- Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ ɜɨɡɞɭɯɚ: φɜ=55%. 
- Ɍɢɩ ɡɞɚɧɢɹ ɢɥɢ ɩɨɦɟɳɟɧɢɹ: Ɉɛɳɟɫɬɜɟɧɧɨɟ. 
- ȼɢɞ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ: ɧɚɪɭɠɧɵɟ ɫɬɟɧɵ. 
- Ɋɚɫɱɟɬɧɚɹ ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ ɡɞɚɧɢɹ: tɜ = 

20°C. 
 
Ɋɚɫɱɟɬ: 
ɋɨɝɥɚɫɧɨ ɬɚɛɥɢɰɟ 1, ɋɉ 50.13330.2012 «Ɍɟɩɥɨɜɚɹ ɡɚɳɢɬɚ ɡɞɚɧɢɣ. 

Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 23-02-2003», ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 
ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ ɡɞɚɧɢɹ tint = 20°C ɢ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɜɥɚɠɧɨɫɬɢ ɜɨɡɞɭɯɚ 
φint = 55%, ɜɥɚɠɧɨɫɬɧɵɣ ɪɟɠɢɦ ɩɨɦɟɳɟɧɢɹ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ, ɤɚɤ 
ɧɨɪɦɚɥɶɧɵɣ. 

Ɉɩɪɟɞɟɥɢɦ ɛɚɡɨɜɨɟ ɡɧɚɱɟɧɢɟ ɬɪɟɛɭɟɦɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɩɥɨɩɟɪɟɞɚɱɟ 
Ro

ɬɪ ,ɦ2°ɋ/ȼɬ, ɢɫɯɨɞɹ ɢɡ ɧɨɪɦɚɬɢɜɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɤ ɩɪɢɜɟɞɟɧɧɨɦɭ 
ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɬɟɩɥɨɩɟɪɟɞɚɱɟ (ɩ. 5.2, ɋɉ 50.13330.2012) ɫɨɝɥɚɫɧɨ ɮɨɪɦɭɥɟ 

 
Ro

ɬɪ = a ȽɋɈɉ + b,                                                                                  (Ƚ.1) 
 

ɝɞɟ ɚ  ɢ  b – ɤɨɷɮɮɢɰɢɟɧɬɵ, ɡɧɚɱɟɧɢɹ ɤɨɬɨɪɵɯ ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɩɨ ɞɚɧɧɵɦ 
ɬɚɛɥɢɰɵ 3, ɋɉ 50.13330.2012, ɞɥɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɝɪɭɩɩ ɡɞɚɧɢɣ.  

ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɞɥɹ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɜɢɞɚ - ɧɚɪɭɠɧɵɟ 
ɫɬɟɧɵ ɢ ɬɢɩɚ ɡɞɚɧɢɹ – ɨɛɳɟɫɬɜɟɧɧɵɟ: ɚ = 0,00035; b= 1,4. 

 
Ɉɩɪɟɞɟɥɹɟɦɝɪɚɞɭɫɨ-ɫɭɬɤɢ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ ȽɋɈɉ, 0ɋ·ɫɭɬ, ɩɨ 

ɮɨɪɦɭɥɟ (2), ɋɉ 50.13330.2012 
 
ȽɋɈɉ = (tɜ - tɨɬ) zɨɬ ,                                                                               (Ƚ.2) 
 

ɝɞɟ    tɜ– ɪɚɫɱɟɬɧɚɹ ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ ɡɞɚɧɢɹ, °C;  
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tɨɬ – ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ, °C, ɩɪɢɧɢɦɚɟɦɚɹ ɩɨ 
ɬɚɛɥɢɰɟ 1, ɋɉ131.13330.2012 ɞɥɹ ɩɟɪɢɨɞɚ ɫɨ ɫɪɟɞɧɟɣ ɫɭɬɨɱɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ 
ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɧɟ ɛɨɥɟɟ 8 °ɋ, ɞɥɹ ɬɢɩɚ ɡɞɚɧɢɹ – ɨɛɳɟɫɬɜɟɧɧɵɟ; 

zɨɬ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ, ɩɪɢɧɢɦɚɟɦɚɹ ɩɨ 
ɬɚɛɥɢɰɟ 1, ɋɉ 131.13330.2012 «ɋɬɪɨɢɬɟɥɶɧɚɹ ɤɥɢɦɚɬɨɥɨɝɢɹ. 
Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɜɟɪɫɢɹ ɋɇɢɉ 23-01-99*» ɞɥɹ ɩɟɪɢɨɞɚ ɫɨ ɫɪɟɞɧɟɣ 
ɫɭɬɨɱɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɧɟ ɛɨɥɟɟ 8 °ɋ ɞɥɹ ɬɢɩɚ ɡɞɚɧɢɹ – 
ɨɛɳɟɫɬɜɟɧɧɵɟ. 

 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (Ƚ.2), ɩɨɥɭɱɚɟɦ  
 
ȽɋɈɉ = (20 - (-6.7)) 233 = 6221,1 °ɋ·ɫɭɬ.                                      
 
ɉɨ ɮɨɪɦɭɥɟ (Ƚ.1),ɛɚɡɨɜɨɟ ɡɧɚɱɟɧɢɟ ɬɪɟɛɭɟɦɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 

ɬɟɩɥɨɩɟɪɟɞɚɱɢ Ro
ɬɪ ,ɦ2·°ɋ/ȼɬ, ɨɩɪɟɞɟɥɹɟɦ  

 
Ro

ɬɪ = 0,00035 · 6221,1 + 1,4 = 3,58 ɦ2°ɋ/ȼɬ. 
 
ɉɨɫɤɨɥɶɤɭ, ɧɚɫɟɥɟɧɧɵɣ ɩɭɧɤɬ ɨɬɧɨɫɢɬɫɹ ɤ ɡɨɧɟ ɜɥɚɠɧɨɫɬɢ - ɫɭɯɨɣ, ɩɪɢ 

ɷɬɨɦ ɜɥɚɠɧɨɫɬɧɵɣ ɪɟɠɢɦ ɩɨɦɟɳɟɧɢɹ - ɧɨɪɦɚɥɶɧɵɣ, ɬɨ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɬɚɛɥɢɰɟɣ 2, ɋɉ 50.13330.2012, ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɚɬɟɪɢɚɥɨɜ 
ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɛɭɞɭɬ ɩɪɢɧɹɬɵ, ɤɚɤ ɞɥɹ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ A. 

ɋɯɟɦɚ ɤɨɧɫɬɪɭɤɰɢɢ ɧɚɪɭɠɧɨɣ ɫɬɟɧɵ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 1. 

 
1- ɪɚɫɬɜɨɪ ɰɟɦɟɧɬɧɨ-ɩɟɫɱɚɧɵɣ; 2 – ɭɬɟɩɥɢɬɟɥɶ ɉɟɧɨɩɨɥɢɫɬɢɪɨɥ ȽɈɋɌ 

15588; 
3 – CLT-ɩɚɧɟɥɶ 

Ɋɢɫɭɧɨɤ 1 - ɋɯɟɦɚ ɤɨɧɫɬɪɭɤɰɢɢ ɧɚɪɭɠɧɨɣ ɫɬɟɧɵ 
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Ɍɚɛɥɢɰɚ 1 – ɋɨɫɬɚɜ ɫɥɨɟɜ ɧɚɪɭɠɧɨɣ ɫɬɟɧɵ 
№ ɩ/ɩ ɇɚɡɜɚɧɢɟ ɫɥɨɹ ɤɨɧɫɬɪɭɤɰɢɢ ɧɚɪɭɠɧɨɣ ɫɬɟɧɵ 

1 
Ɋɚɫɬɜɨɪ ɰɟɦɟɧɬɧɨ-ɩɟɫɱɚɧɵɣ, ɬɨɥɳɢɧɚ δ1 = 0.02 ɦ, ɤɨɷɮɮɢɰɢɟɧɬ 

ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ λȺ1 = 0.76 ȼɬ/(ɦ°ɋ) 

2 
ɉɟɧɨɩɨɥɢɫɬɢɪɨɥ ȽɈɋɌ 15588 (p= x ɤɝ/ɦ.ɤɭɛ), ɬɨɥɳɢɧɚ δ2 = x ɦ, ɤɨɷɮɮɢɰɢɟɧɬ 

ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ λȺ2 = 0.052 ȼɬ/(ɦ°ɋ) 

3 
CLT-ɩɚɧɟɥɶ, ɬɨɥɳɢɧɚ δ3 = 0.20 ɦ, ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ λȺ3 = 0.14 

ȼɬ/(ɦ°ɋ) 
 
ɍɫɥɨɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ R0

ɭɫɥ, (ɦ2°ɋ/ȼɬ) ɨɩɪɟɞɟɥɢɦ ɩɨ 
ɮɨɪɦɭɥɟ E.6 ɋɉ 50.13330.2012 

 

R0
ɭɫɥ  =  

1˃int
+

Ɂ݊ɉ݊ +
1˃ext

,                                                                                                                        (Ƚ.3) 

 
ɝɞɟ αint - ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɨɝɪɚɠɞɚɸɳɢɯ 
ɤɨɧɫɬɪɭɤɰɢɣ, ȼɬ/(ɦ2°ɋ), ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɬɚɛɥɢɰɟ 4 ɋɉ 50.13330.2012. αint = 
8.7 ȼɬ/(ɦ2°ɋ); 

αext - ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɧɚɪɭɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɨɝɪɚɠɞɚɸɳɟɣ 
ɤɨɧɫɬɪɭɤɰɢɣ ɞɥɹ ɭɫɥɨɜɢɣ ɯɨɥɨɞɧɨɝɨ ɩɟɪɢɨɞɚ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɬɚɛɥɢɰɟ 6 ɋɉ 
50.13330.2012. αext=23 ȼɬ/(ɦ2°ɋ) -ɫɨɝɥɚɫɧɨ ɩ.1 ɬɚɛɥɢɰɵ 6 ɋɉ 50.13330.2012 
ɞɥɹ ɧɚɪɭɠɧɵɯ ɫɬɟɧ. 

 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɟ ɜ ɮɨɪɦɭɥɭ (Ƚ.3), ɩɨɥɭɱɚɟɦ 
 

R0
ɭɫɥ = 

1

 8.7 
+

0.02

0.76 
+

x

0.052
+

0.2

0.14 
+

1

23 
. 

 
ɉɪɢɜɟɞɟɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ R0

ɩɪ, (ɦ2°ɋ/ȼɬ) ɨɩɪɟɞɟɥɢɦ 
ɩɨ ɮɨɪɦɭɥɟ 11 ɋɉ 23-101-2004 

 
R0

ɩɪ = R0
ɭɫɥ ·r,                                                                                            (Ƚ.4) 

 
r-ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɨɣ ɨɞɧɨɪɨɞɧɨɫɬɢ ɨɝɪɚɠɞɚɸɳɟɣ 

ɤɨɧɫɬɪɭɤɰɢɢ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ ɫɬɵɤɨɜ, ɨɬɤɨɫɨɜ ɩɪɨɟɦɨɜ, ɨɛɪɚɦɥɹɸɳɢɯ 
ɪɟɛɟɪ, ɝɢɛɤɢɯ ɫɜɹɡɟɣ ɢ ɞɪɭɝɢɯ ɬɟɩɥɨɩɪɨɜɨɞɧɵɯ ɜɤɥɸɱɟɧɢɣ. r=0.92. 

 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɟ ɜ ɮɨɪɦɭɥɭ (Ƚ.4), ɩɨɥɭɱɚɟɦ 
 
R0

ɩɪ = 3.92·0.92 = 3.61ɦ2·°ɋ/ȼɬ. 
 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (Ƚ.3), ɩɨɥɭɱɚɟɦ ɭɪɚɜɧɟɧɢɟ 
 

3.61 = 
1

8.7 
+

0.02

0.76 
+

x

0.052
+

0.2

0.14 
+

1

23 
, 
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3.61 = 1.606 +
x

0.052 
, 

 
x = 0,116 ɦ. 
ɉɪɢɧɢɦɚɟɦ x = 0,120 ɦ. 
 
ȼɵɜɨɞ: ɉɪɢɧɢɦɚɟɦ ɬɨɥɳɢɧɭ ɭɬɟɩɥɢɬɟɥɹ ɪɚɜɧɭɸ 120 ɦɦ. ȼɟɥɢɱɢɧɚ 

ɩɪɢɜɟɞɺɧɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɩɥɨɩɟɪɟɞɚɱɟ R0
ɩɪ ɛɨɥɶɲɟ ɬɪɟɛɭɟɦɨɝɨ 

R0
ɧɨɪɦ(3.61>3.58) ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɩɪɟɞɫɬɚɜɥɟɧɧɚɹ ɨɝɪɚɠɞɚɸɳɚɹ ɤɨɧɫɬɪɭɤɰɢɹ 

ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɪɟɛɨɜɚɧɢɹɦ ɩɨ ɬɟɩɥɨɩɟɪɟɞɚɱɟ. 
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ɉɊɂɅɈɀȿɇɂȿ Ⱦ  
 

Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɭɬɟɩɥɟɧɢɹ ɤɪɨɜɥɢ 
 
ȼɜɟɞɟɧɢɟ: 
Ɋɚɫɱɟɬ ɩɪɨɢɡɜɟɞɟɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɫɥɟɞɭɸɳɢɯ 

ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ: 
ɋɉ 50.13330.2012 Ɍɟɩɥɨɜɚɹ ɡɚɳɢɬɚ ɡɞɚɧɢɣ. 
ɋɉ 131.13330.2012 ɋɬɪɨɢɬɟɥɶɧɚɹ ɤɥɢɦɚɬɨɥɨɝɢɹ. 
ɋɉ 23-101-2004 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɬɟɩɥɨɜɨɣ ɡɚɳɢɬɵ ɡɞɚɧɢɣ 
 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: 
Ɋɚɣɨɧ ɫɬɪɨɢɬɟɥɶɫɬɜɚ: Ʉɪɚɫɧɨɹɪɫɤɢɣ ɤɪɚɣ, ɫ. ɒɚɥɢɧɫɤɨɟ. 
Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ ɜɨɡɞɭɯɚ: φɜ=55% 
Ɍɢɩ ɡɞɚɧɢɹ ɢɥɢ ɩɨɦɟɳɟɧɢɹ: Ɉɛɳɟɫɬɜɟɧɧɨɟ 
ȼɢɞ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ: ɉɟɪɟɤɪɵɬɢɹ ɱɟɪɞɚɱɧɵɟ (ɫ ɤɪɨɜɥɟɣ ɢɡ 

ɲɬɭɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ) 
Ɋɚɫɱɟɬɧɚɹ ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ ɡɞɚɧɢɹ: tɜ=20°C 
 
Ɋɚɫɱɟɬ: 
ɋɨɝɥɚɫɧɨ ɬɚɛɥɢɰɵ 1 ɋɉ 50.13330.2012 ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɜɧɭɬɪɟɧɧɟɝɨ 

ɜɨɡɞɭɯɚ ɡɞɚɧɢɹ tint=20°C ɢ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɜɥɚɠɧɨɫɬɢ ɜɨɡɞɭɯɚ φint=55% 
ɜɥɚɠɧɨɫɬɧɵɣ ɪɟɠɢɦ ɩɨɦɟɳɟɧɢɹ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ, ɤɚɤ ɧɨɪɦɚɥɶɧɵɣ. 

Ɉɩɪɟɞɟɥɢɦ ɛɚɡɨɜɨɟ ɡɧɚɱɟɧɢɟ ɬɪɟɛɭɟɦɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɩɥɨɩɟɪɟɞɚɱɟ 
Roɬɪ ,ɦ2°ɋ/ȼɬ, ɢɫɯɨɞɹ ɢɡ ɧɨɪɦɚɬɢɜɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɤ ɩɪɢɜɟɞɟɧɧɨɦɭ 
ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɬɟɩɥɨɩɟɪɟɞɚɱɟ(ɩ. 5.2) ɋɉ 50.13330.2012) ɫɨɝɥɚɫɧɨ ɮɨɪɦɭɥɟ 

 
Roɬɪ  = a  ɋɈɉ+b,                                                                                    (Ⱦ.1) 
 

ɝɞɟ ɚ ɢ b- ɤɨɷɮɮɢɰɢɟɧɬɵ, ɡɧɚɱɟɧɢɹ ɤɨɬɨɪɵɯ ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶɫɹ ɩɨ ɞɚɧɧɵɦ 
ɬɚɛɥɢɰɵ 3 ɋɉ 50.13330.2012 ɞɥɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɝɪɭɩɩ ɡɞɚɧɢɣ. 

Ɍɚɤ ɞɥɹ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɜɢɞɚ- ɩɟɪɟɤɪɵɬɢɹ ɱɟɪɞɚɱɧɵɟ (ɫ 
ɤɪɨɜɥɟɣ ɢɡ ɲɬɭɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ) ɢ ɬɢɩɚ ɡɞɚɧɢɹ -ɨɛɳɟɫɬɜɟɧɧɵɟ  ɚ=0.00045; 
b=1.9 

Ɉɩɪɟɞɟɥɹɟɦ ɝɪɚɞɭɫɨ-ɫɭɬɤɢ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ ȽɋɈɉ, 0ɋ·ɫɭɬ, ɩɨ 
ɮɨɪɦɭɥɟ (1) ɋɉ 50.13330.2012 

 
ȽɋɈɉ = (tɜ - tɨɬ)zɨɬ ,                                                                                                                                 (Ⱦ.2) 
 

ɝɞɟ tɜ - ɪɚɫɱɟɬɧɚɹ ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ ɡɞɚɧɢɹ,°C. 
tɜ=20°C 

tɨɬ - ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ,°C ɩɪɢɧɢɦɚɟɦɵɟ ɩɨ 
ɬɚɛɥɢɰɟ 1 ɋɉ131.13330.2012 ɞɥɹ ɩɟɪɢɨɞɚ ɫɨ ɫɪɟɞɧɟɣ ɫɭɬɨɱɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ 
ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɧɟ ɛɨɥɟɟ8 °ɋ ɞɥɹ ɬɢɩɚ ɡɞɚɧɢɹ – ɨɛɳɟɫɬɜɟɧɧɵɟ. tɨɜ = -6.7°ɋ 
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zɨɬ - ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ, ɫɭɬ, ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ ɩɪɢɧɢɦɚɟɦɵɟ ɩɨ 
ɬɚɛɥɢɰɟ 1 ɋɉ131.13330.2012 ɞɥɹ ɩɟɪɢɨɞɚ ɫɨ ɫɪɟɞɧɟɣ ɫɭɬɨɱɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ 
ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɧɟ ɛɨɥɟɟ 8 °ɋ ɞɥɹ ɬɢɩɚ ɡɞɚɧɢɹ – ɨɛɳɟɫɬɜɟɧɧɵɟ. zɨɬ=233 
ɫɭɬ. 

 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (Ⱦ.2), ɩɨɥɭɱɚɟɦ  
 
ȽɋɈɉ = (20-(-6.7))233 = 6221.1 °ɋ·ɫɭɬ. 
 
ɉɨ ɮɨɪɦɭɥɟ (Ⱦ.1) ɜ ɬɚɛɥɢɰɟ 3 ɋɉ 50.13330.2012 ɛɚɡɨɜɨɟ ɡɧɚɱɟɧɢɟ 

ɬɪɟɛɭɟɦɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɩɥɨɩɟɪɟɞɚɱɢ Ro
ɬɪ ,ɦ2·°ɋ/ȼɬ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ 

ɮɨɪɦɭɥɟ 
 
Roɬɪ = 0.00045 · 6221.1 + 1.9 = 4.7ɦ2°ɋ/ȼɬ. 
 
ɉɨɫɤɨɥɶɤɭ ɧɚɫɟɥɟɧɧɵɣ ɩɭɧɤɬ Ʉɪɚɫɧɨɹɪɫɤ ɨɬɧɨɫɢɬɫɹ ɤ ɡɨɧɟ ɜɥɚɠɧɨɫɬɢ - 

ɫɭɯɨɣ, ɩɪɢ ɷɬɨɦ ɜɥɚɠɧɨɫɬɧɵɣ ɪɟɠɢɦ ɩɨɦɟɳɟɧɢɹ - ɧɨɪɦɚɥɶɧɵɣ, ɬɨ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢɰɟɣ 2 ɋɉ50.13330.2012 ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɢɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɚɬɟɪɢɚɥɨɜ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɛɭɞɭɬ ɩɪɢɧɹɬɵ, ɤɚɤ 
ɞɥɹ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ A. 

ɋɯɟɦɚ ɤɨɧɫɬɪɭɤɰɢɢ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 2: 
 

 
1.Ɏɚɧɟɪɚ ɤɥɟɟɧɚɹ (ȽɈɋɌ 8673), ɬɨɥɳɢɧɚ δ1=0.01ɦ, ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ 

λȺ1=0.15ȼɬ/(ɦ°ɋ) 
2.URSA GEO ɉ-75, ɬɨɥɳɢɧɚ δ2= x ɦ, ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ 

λȺ2=0.035ȼɬ/(ɦ°ɋ) 
3.ɋɨɫɧɚ ɢ ɟɥɶ ɩɨɩɟɪɟɤ ɜɨɥɨɤɨɧ (ȽɈɋɌ 8486, ȽɈɋɌ 9463), ɬɨɥɳɢɧɚ δ3=0.01ɦ, 

ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ λȺ3=0.14ȼɬ/(ɦ°ɋ) 
Ɋɢɫɭɧɨɤ 2 – ɋɯɟɦɚ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɩɟɪɟɤɪɵɬɢɹ 2-ɨɝɨ ɷɬɚɠɚ 
 
ɍɫɥɨɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ R0

ɭɫɥ, ɦ2°ɋ/ȼɬ, ɨɩɪɟɞɟɥɹɟɦɩɨ 
ɮɨɪɦɭɥɟ E.6 ɋɉ 50.13330.2012 

 

R0
ɭɫɥ  =  

1˃int
+

Ɂ݊ɉ݊ +
1˃ext

,                                                                                                                                      (Ⱦ.3) 

 
ɝɞɟ αint – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɨɝɪɚɠɞɚɸɳɢɯ 
ɤɨɧɫɬɪɭɤɰɢɣ, ȼɬ/(ɦ2°ɋ), ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɬɚɛɥɢɰɟ 4 ɋɉ 50.13330.2012. 
αint=8.7 ȼɬ/(ɦ2°ɋ) 
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αext -  ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɧɚɪɭɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɨɝɪɚɠɞɚɸɳɟɣ 
ɤɨɧɫɬɪɭɤɰɢɣ ɞɥɹ ɭɫɥɨɜɢɣ ɯɨɥɨɞɧɨɝɨ ɩɟɪɢɨɞɚ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɬɚɛɥɢɰɟ 6 ɋɉ 
50.13330.2012. αext = 12 -ɫɨɝɥɚɫɧɨ ɩ.3 ɬɚɛɥɢɰɵ 6 ɋɉ 50.13330.2012 ɞɥɹ 
ɩɟɪɟɤɪɵɬɢɣ ɱɟɪɞɚɱɧɵɣ (ɫ ɤɪɨɜɥɟɣ ɢɡ ɲɬɭɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ). 

 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (Ⱦ.3), ɩɨɥɭɱɚɟɦ  
 

R0
ɭɫɥ =  

1

8.7 
+

0.01

0.15 
+

x

0.035
+

0.01

0.14 
+

1

12 
. 

 
ɉɪɢɜɟɞɟɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ R0

ɩɪ, ɦ2°ɋ/ȼɬ, ɨɩɪɟɞɟɥɢɦ 
ɩɨ ɮɨɪɦɭɥɟ 11 ɋɉ 23-101-2004 

 
R0

ɩɪ = R0
ɭɫɥ · r,                                                                                         (Ⱦ.4) 

 
r-ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɨɣ ɨɞɧɨɪɨɞɧɨɫɬɢ ɨɝɪɚɠɞɚɸɳɟɣ 

ɤɨɧɫɬɪɭɤɰɢɢ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ ɫɬɵɤɨɜ, ɨɬɤɨɫɨɜ ɩɪɨɟɦɨɜ, ɨɛɪɚɦɥɹɸɳɢɯ 
ɪɟɛɟɪ, ɝɢɛɤɢɯ ɫɜɹɡɟɣ ɢ ɞɪɭɝɢɯ ɬɟɩɥɨɩɪɨɜɨɞɧɵɯ ɜɤɥɸɱɟɧɢɣ. r=0.92. 

 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɟ ɜ ɮɨɪɦɭɥɭ (Ⱦ.4), ɩɨɥɭɱɚɟɦ 

 
R0

ɩɪ = 5.19 · 0.92 = 4.77ɦ2·°ɋ/ȼɬ. 
 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (Ⱦ.3), ɩɨɥɭɱɚɟɦ ɭɪɚɜɧɟɧɢɟ 
 

4.77 = 
1

8.7 
+

0.01

0.15 
+

x

0.035
+

0.01

0.14 
+

1

12 
, 

 
4.77 = 1.329 +

x

0.052
, 

 
x = 0,168 ɦ. 
ɉɪɢɧɢɦɚɟɦ x = 0,170 ɦ. 
 
ȼɵɜɨɞ: ɉɪɢɧɢɦɚɟɦ ɬɨɥɳɢɧɭ ɭɬɟɩɥɢɬɟɥɹ ɪɚɜɧɭɸ 170 ɦɦ. ȼɟɥɢɱɢɧɚ 

ɩɪɢɜɟɞɺɧɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɩɥɨɩɟɪɟɞɚɱɟ R0
ɩɪ ɛɨɥɶɲɟ ɬɪɟɛɭɟɦɨɝɨ 

R0
ɧɨɪɦ(4.77>4.7) ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɩɪɟɞɫɬɚɜɥɟɧɧɚɹ ɨɝɪɚɠɞɚɸɳɚɹ ɤɨɧɫɬɪɭɤɰɢɹ 

ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɪɟɛɨɜɚɧɢɹɦ ɩɨ ɬɟɩɥɨɩɟɪɟɞɚɱɟ. 
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ɉɊɂɅɈɀȿɇɂȿ ȿ 
 

Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɩɨ ɩɨɞɛɨɪɭ ɫɜɟɬɨɩɪɨɡɪɚɱɧɨɝɨ ɡɚɩɨɥɧɟɧɢɹ 
ɨɤɨɧ 

 
ȼɜɟɞɟɧɢɟ: 
Ɋɚɫɱɟɬ ɩɪɨɢɡɜɟɞɟɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɫɥɟɞɭɸɳɢɯ 

ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ: 
ɋɉ 53.13330.2012 Ɍɟɩɥɨɜɚɹ ɡɚɳɢɬɚ ɡɞɚɧɢɣ. 
ɋɉ 131.13330.2012 ɋɬɪɨɢɬɟɥɶɧɚɹ ɤɥɢɦɚɬɨɥɨɝɢɹ. 
ɋɉ 23-101-2004 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɬɟɩɥɨɜɨɣ ɡɚɳɢɬɵ ɡɞɚɧɢɣ 
 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: 
Ɋɚɣɨɧ ɫɬɪɨɢɬɟɥɶɫɬɜɚ: Ʉɪɚɫɧɨɹɪɫɤɢɣ ɤɪɚɣ, ɫ. ɒɚɥɢɧɫɤɨɟ. 
Ɍɢɩ ɡɞɚɧɢɹ ɢɥɢ ɩɨɦɟɳɟɧɢɹ: Ɉɛɳɟɫɬɜɟɧɧɨɟ. 
Ɍɢɩ ɫɬɟɤɥɨɩɚɤɟɬɚ: Ⱦɜɭɯɤɚɦɟɪɧɵɣ ɫ ɞɜɭɦɹ ɫɬɟɤɥɚɦɢ ɫ 

ɧɢɡɤɨɷɦɢɫɫɢɨɧɧɵɦ ɩɨɤɪɵɬɢɟɦ ɫ ɡɚɩɨɥɧɟɧɢɟɦ ɚɪɝɨɧɨɦ ɫ ɪɚɫɫɬɨɹɧɢɟɦ ɦɟɠɞɭ 
ɫɬɟɤɥɚɦɢ 14ɦɦ ɢ 14ɦɦ. 

Ɋɚɫɱɟɬɧɚɹ ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ ɡɞɚɧɢɹ: tɜ=20°C 
 
Ɋɚɫɱɟɬ: 
Ɉɩɪɟɞɟɥɢɦ ɛɚɡɨɜɨɟ ɡɧɚɱɟɧɢɟ ɬɪɟɛɭɟɦɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɩɥɨɩɟɪɟɞɚɱɟ 

Roɬɪ ,ɦ2°ɋ/ȼɬ, ɢɫɯɨɞɹ ɢɡ ɧɨɪɦɚɬɢɜɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɤ ɩɪɢɜɟɞɟɧɧɨɦɭ 
ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɬɟɩɥɨɩɟɪɟɞɚɱɟ(ɩ. 5.2) ɋɉ 50.13330.2012) ɫɨɝɥɚɫɧɨ ɮɨɪɦɭɥɟ 

 
Roɬɪ = a ȽɋɈɉ+b,                                                                                (ȿ.1) 
 

ɝɞɟ ɚ ɢ b- ɤɨɷɮɮɢɰɢɟɧɬɵ, ɡɧɚɱɟɧɢɹ ɤɨɬɨɪɵɯ ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶɫɹ ɩɨ ɞɚɧɧɵɦ 
ɬɚɛɥɢɰɵ 3 ɋɉ 50.13330.2012 ɞɥɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɝɪɭɩɩ ɡɞɚɧɢɣ. 

Ɉɩɪɟɞɟɥɹɟɦ ɝɪɚɞɭɫɨ-ɫɭɬɤɢ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ ȽɋɈɉ, 0ɋ·ɫɭɬ, ɩɨ 
ɮɨɪɦɭɥɟ (ȿ.2) ɋɉ 50.13330.2012 

 
ȽɋɈɉ = (tɜ-tɨɬ)zɨɬ,                                                                                                                                  (ȿ.2) 
 

ɝɞɟ tɜ - ɪɚɫɱɟɬɧɚɹ ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ ɡɞɚɧɢɹ,°C; 
tɜ=20°C 

tɨɬ - ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ,°C ɩɪɢɧɢɦɚɟɦɵɟ ɩɨ 
ɬɚɛɥɢɰɟ 1 ɋɉ131.13330.2012 ɞɥɹ ɩɟɪɢɨɞɚ ɫɨ ɫɪɟɞɧɟɣ ɫɭɬɨɱɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ 
ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɧɟ ɛɨɥɟɟ8 °ɋ ɞɥɹ ɬɢɩɚ ɡɞɚɧɢɹ – ɨɛɳɟɫɬɜɟɧɧɵɟ; tɨɜ=-6.7 °ɋ 

zɨɬ - ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ, ɫɭɬ, ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ ɩɪɢɧɢɦɚɟɦɵɟ ɩɨ 
ɬɚɛɥɢɰɟ 1 ɋɉ131.13330.2012 ɞɥɹ ɩɟɪɢɨɞɚ ɫɨ ɫɪɟɞɧɟɣ ɫɭɬɨɱɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ 
ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɧɟ ɛɨɥɟɟ 8 °ɋ ɞɥɹ ɬɢɩɚ ɡɞɚɧɢɹ – ɨɛɳɟɫɬɜɟɧɧɵɟ; zɨɬ=233 
ɫɭɬ. 

ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (ȿ.2), ɩɨɥɭɱɚɟɦ 
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ȽɋɈɉ = (20-(-6.7))233 = 6221.1 °ɋ·ɫɭɬ. 
 
Ɍɚɤ ɞɥɹ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɜɢɞɚ-ɨɤɧɚ ɢ ɬɢɩɚ ɡɞɚɧɢɹ –

ɨɛɳɟɫɬɜɟɧɧɵɟ  ɚ = 0.000050; b = 0.3 
ɉɨ ɮɨɪɦɭɥɟ (ȿ.1) ɜ ɬɚɛɥɢɰɟ 3 ɋɉ 50.13330.2012 ɛɚɡɨɜɨɟ ɡɧɚɱɟɧɢɟ 

ɬɪɟɛɭɟɦɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɩɥɨɩɟɪɟɞɚɱɢ Ro
ɬɪ ,ɦ2·°ɋ/ȼɬ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ 

ɮɨɪɦɭɥɟ 
 
Roɬɪ = 0.000050 · 6221.1 + 0.3 = 0.61ɦ2°ɋ/ȼɬ. 
 
ɉɨɫɤɨɥɶɤɭ ɩɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɭɞɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɧɚ 

ɨɬɨɩɥɟɧɢɟ ɡɞɚɧɢɹ ɬɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ Roɧɨɪɦ ɦɨɠɟɬ ɛɵɬɶ 
ɦɟɧɶɲɟ ɧɨɪɦɢɪɭɟɦɨɝɨ Roɬɪ,ɦ2·°ɋ/ȼɬ,ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 

 

Roɬɪ = Roɬɪ·0.95,                                                                                       (ȿ.3) 
 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (ȿ.3), ɩɨɥɭɱɚɟɦ 
 
Roɬɪ = 0.58ɦ2·°ɋ/ȼɬ. 
 
Ⱦɥɹ ɫɬɟɤɥɨɩɚɤɟɬɚ - ɞɜɭɯɤɚɦɟɪɧɵɣ ɫ ɞɜɭɦɹ ɫɬɟɤɥɚɦɢ ɫ 

ɧɢɡɤɨɷɦɢɫɫɢɨɧɧɵɦ ɩɨɤɪɵɬɢɟɦ ɫ ɡɚɩɨɥɧɟɧɢɟɦ ɚɪɝɨɧɨɦ ɫ ɪɚɫɫɬɨɹɧɢɟɦ ɦɟɠɞɭ 
ɫɬɟɤɥɚɦɢ 14ɦɦ ɢ 14ɦɦ ɫɨɝɥɚɫɧɨ Ɍɚɛɥɢɰɟ Ʉ.1 ɋɉ50.13330.2012 Rɨɫ.ɩɚɤ= 
1.0ɦ2·°ɋ/ȼɬ 

ȼɵɜɨɞ: ɜɟɥɢɱɢɧɚ ɩɪɢɜɟɞɺɧɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɩɥɨɩɟɪɟɞɚɱɟ 
Rɨɫ.ɩɚɤ ɛɨɥɶɲɟ ɬɪɟɛɭɟɦɨɝɨ R0

ɧɨɪɦ(1.0>0.58) ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ 
ɫɬɟɤɥɨɩɚɤɟɬ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɪɟɛɨɜɚɧɢɹɦ ɩɨ ɬɟɩɥɨɩɟɪɟɞɚɱɟ. 

 
ȼɵɛɢɪɚɟɦ ɩɨ ȽɈɋɌ 30674-99 «Ȼɥɨɤɢ ɨɤɨɧɧɵɟ ɢɡ ɩɨɥɢɜɢɧɢɥɯɥɨɪɢɞɧɵɯ 

ɩɪɨɮɢɥɟɣ» ɩɨɥɢɜɢɧɢɥɯɥɨɪɢɞɧɵɣ ɛɥɨɤ ɪɚɦɵ, ɜɵɩɨɥɧɟɧɧɵɣ ɜ ɞɜɭɯɤɚɦɟɪɧɨɣ 
ɜɚɪɢɚɰɢɢ. 

Ⱦɥɹ ɫɬɟɤɥɨɩɚɤɟɬɚ - ɞɜɭɯɤɚɦɟɪɧɵɣ ɫ ɞɜɭɦɹ ɫɬɟɤɥɚɦɢ ɫ 
ɧɢɡɤɨɷɦɢɫɫɢɨɧɧɵɦ ɩɨɤɪɵɬɢɟɦ ɫ ɡɚɩɨɥɧɟɧɢɟɦ ɚɪɝɨɧɨɦ ɫ ɪɚɫɫɬɨɹɧɢɟɦ ɦɟɠɞɭ 
ɫɬɟɤɥɚɦɢ 14ɦɦ ɢ 14ɦɦ. 

ɍɫɥɨɜɧɨɟ ɨɛɨɡɧɚɱɟɧɢɟ ɨɤɨɧ: Ɉɉ ȼ2 (4Ɇ1 - 16Ar - Ʉ4). 
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ɉɊɂɅɈɀȿɇɂȿ Ʉ 
 

Ʌɨɤɚɥɶɧɵɣ ɫɦɟɬɧɵɣ ɪɚɫɱɺɬ 
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