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ȼȼȿȾȿɇɂȿ 
 
ȼ ɤɚɱɟɫɬɜɟ ɨɛɴɟɤɬɚ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ ɛɵɥ ɜɵɛɪɚɧ ɝɥɢɧɨɡɚɩɚɫɧɢɤ 

Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɟɪɚɦɡɢɬɨɜɨɝɨ ɤɨɦɛɢɧɚɬɚ ɜ ɩɨɫɟɥɤɟ Ʉɨɡɭɥɶɤɚ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ 
ɤɪɚɹ. 

ɉɪɨɟɤɬɢɪɭɟɦɨɟ ɡɞɚɧɢɟ ɫɨɫɬɨɢɬ ɨɞɧɨɝɨ ɨɞɧɨɷɬɚɠɧɨɝɨ ɛɥɨɤɚ. ȼ ɩɥɚɧɟ 
ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɪɹɦɨɭɝɨɥɶɧɵɣ ɨɛɴɟɦ ɫ ɨɛɳɢɦɢ ɝɚɛɚɪɢɬɧɵɦɢ ɪɚɡɦɟɪɚɦɢ ɜ 
ɨɫɹɯ – 24,0 ɯ 54,0 ɦ.  

ɉɪɨɟɤɬ ɝɥɢɧɨɡɚɩɚɫɧɢɤɚ ɨɬɜɟɱɚɟɬ ɩɨɬɪɟɛɧɨɫɬɹɦ ɤɟɪɚɦɡɢɬɨɜɨɝɨ ɤɨɦɛɢɧɚɬɚ 
ɜ ɩɨɫɟɥɤɟ Ʉɨɡɭɥɶɤɚ, ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɝɥɚɜɧɭɸ ɩɨɬɪɟɛɧɨɫɬɶ – ɫɤɥɚɞɢɪɨɜɚɧɢɟ 
ɝɥɢɧɵ ɤɚɤ ɨɫɧɨɜɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟ ɤɟɪɚɦɡɢɬɚ.  

Ƚɥɢɧɚ ɯɪɚɧɢɬɫɹ ɜ ɡɨɧɟ ɫɤɥɚɞɢɪɨɜɚɧɢɹ ɜ ɨɬɤɪɵɬɨɦ ɜɢɞɟ ɢ ɞɨɫɬɚɜɥɹɟɬɫɹ ɞɨ 
ɫɤɥɚɞɚ ɚɜɬɨɬɪɚɧɫɩɨɪɬɨɦ.  

Ɇɟɫɬɨɦ ɡɚɫɬɪɨɣɤɢ ɹɜɥɹɟɬɫɹ ɬɟɪɪɢɬɨɪɢɹ Ʉɟɪɚɦɡɢɬɨɜɨɝɨ ɤɨɦɛɢɧɚɬɚ, 
ɤɨɬɨɪɵɣ ɧɚɯɨɞɢɬɶɫɹ ɩɨ ɚɞɪɟɫɭ ɭɥ. ȼɨɫɬɨɱɧɚɹ, 1 ɜ ɩ.Ʉɨɡɭɥɶɤɚ. Ɋɚɫɩɨɥɨɠɟɧɢɟ 
ɜɵɛɪɚɧɨ ɜ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɫɤɥɚɞ ɛɭɞɟɬ ɧɚɯɨɞɢɬɶɫɹ ɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ 
ɛɥɢɡɨɫɬɢ ɨɬ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɱɬɨ ɡɧɚɱɢɬɟɥɶɧɨ ɫɧɢɡɢɬ ɡɚɬɪɚɬɵ ɧɚ ɩɟɪɟɦɟɳɟɧɢɟ 
ɨɫɧɨɜɧɨɝɨ ɦɚɬɟɪɢɚɥɚ.  

ɋɬɪɨɢɬɟɥɶɧɚɹ ɩɥɨɳɚɞɤɚ ɪɚɡɦɟɳɟɧɚ ɜ ɝɪɚɧɢɰɚɯ ɨɬɜɟɞɟɧɧɨɝɨ ɡɟɦɟɥɶɧɨɝɨ 
ɭɱɚɫɬɤɚ, ɩɥɨɳɚɞɶ ɤɨɬɨɪɨɣ ɫɨɫɬɚɜɥɹɟɬ 20415,6 ɦ2. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɡɟɦɟɥɶɧɵɯ 
ɭɱɚɫɬɤɨɜ ɜɧɟ ɡɟɦɟɥɶɧɨɝɨ ɭɱɚɫɬɤɚ, ɩɪɟɞɨɫɬɚɜɥɹɟɦɨɝɨ ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɨɛɴɟɤɬɚ, 
ɧɟ ɬɪɟɛɭɟɬɫɹ.  

ɐɟɥɹɦɢ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ ɹɜɥɹɸɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɚɪɯɢɬɟɤɬɭɪɧɵɯ 
ɪɟɲɟɧɢɣ, ɪɚɫɱɟɬ ɢ ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɫɬɪɨɩɢɥɶɧɨɣ ɮɟɪɦɵ ɢ ɩɪɨɝɨɧɚ, ɪɚɫɱɟɬ 
ɮɭɧɞɚɦɟɧɬɨɜ ɢɡ ɡɚɛɢɜɧɵɯ ɫɜɚɣ, ɪɚɡɪɚɛɨɬɤɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɤɚɪɬɵ ɧɚ 
ɭɫɬɪɨɣɫɬɜɨ ɤɚɪɤɚɫɚ  ɡɞɚɧɢɹ, ɪɚɡɪɚɛɨɬɤɚ ɨɛɴɟɤɬɧɨɝɨ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɝɟɧɟɪɚɥɶɧɨɝɨ 
ɩɥɚɧɚ, ɚ ɬɚɤɠɟ ɪɚɫɱɟɬɚ ɫɬɨɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ.  

ȼ ɞɚɧɧɨɣ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɟ ɛɵɥɢ ɜɵɩɨɥɧɟɧɵ ɫɥɟɞɭɸɳɢɟ ɪɚɡɞɟɥɵ ɞɥɹ 
ɞɨɫɬɢɠɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɵɯ ɰɟɥɟɣ:  

 Ⱥɪɯɢɬɟɤɬɭɪɧɨ-ɫɬɪɨɢɬɟɥɶɧɵɣ;  
 Ɋɚɫɱɟɬɧɨ-ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ;  
 Ɍɟɯɧɨɥɨɝɢɹ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ;  
 Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ;  
 ɗɤɨɧɨɦɢɤɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ.  
ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɩɪɨɟɤɬɚ ɛɵɥɚ ɢɫɩɨɥɶɡɨɜɚɧɚ ɧɨɪɦɚɬɢɜɧɚɹ ɞɨɤɭɦɟɧɬɚɰɢɹ 

(ȽɈɋɌɵ, ɋɉ, ɋɌɈ, ɋɇɢɉɵ, ɎȿɊɵ, ɆȾɋ ɢ ɊȾ) ɢ ɩɪɨɝɪɚɦɦɧɵɟ ɤɨɦɩɥɟɤɫɵ 
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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 

 
ɉɪɨɟɤɬɢɪɭɟɦɨɟ ɡɞɚɧɢɟ ɪɚɫɩɨɥɨɠɟɧɨ ɩɨ ɚɞɪɟɫɭ: ɊɎ, Ʉɪɚɫɧɨɹɪɫɤɢɣ ɤɪɚɣ, 

Ⱥɱɢɧɫɤɢɣ ɪɚɣɨɧ, ɩ. Ʉɨɡɭɥɶɤɚ, ɭɥ. ȼɨɫɬɨɱɧɚɹ, 1. 
Ʉɥɢɦɚɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɚɣɨɧɚ:  
– ɋɬɪɨɢɬɟɥɶɧɨ-ɤɥɢɦɚɬɢɱɟɫɤɢɣ ɪɚɣɨɧ – Iȼ [1, ɩɪɢɥ. Ⱥ]; 
– ɋɟɣɫɦɢɱɧɨɫɬɶ 6 ɛɚɥɥɨɜ [2, ɩɪɢɥ. Ⱥ];  
– ɇɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɜɟɫɚ ɫɧɟɝɨɜɨɝɨ ɩɨɤɪɨɜɚ ɧɚ 1 ɦ2 ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ 

ɩɨɜɟɪɯɧɨɫɬɢ ɡɟɦɥɢ ɞɥɹ III  ɫɧɟɝɨɜɨɝɨ ɪɚɣɨɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ – 1,5 ɤɉɚ [3, ɬɚɛɥ. 
10.1];  

– ɇɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɜɟɬɪɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɞɥɹ III ɜɟɬɪɨɜɨɝɨ ɪɚɣɨɧɚ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ – 0,38 ɤɉɚ [3, ɬɚɛɥ. 11.1]; 

–  Ɋɚɫɱɟɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɢɛɨɥɟɟ ɯɨɥɨɞɧɨɣ ɩɹɬɢɞɧɟɜɤɢ ɫ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,92 – ɦɢɧɭɫ 36 °ɋ;  

– ɉɪɟɨɛɥɚɞɚɸɳɟɟ ɧɚɩɪɚɜɥɟɧɢɟ ɜɟɬɪɚ ɡɚ ɞɟɤɚɛɪɶ-ɮɟɜɪɚɥɶ – ɘɁ [1];  
– ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɩɟɪɢɨɞɚ ɫɨ ɫɪɟɞɧɟɣ ɫɭɬɨɱɧɨɣ 

ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɨɡɞɭɯɚ ൑8℃ – ɦɢɧɭɫ 7℃; 
– ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɟɪɢɨɞɚ ɫɨ ɫɪɟɞɧɟɣ ɫɭɬɨɱɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ 

ɜɨɡɞɭɯɚ ൑8℃ – 232 ɫɭɬɨɤ. 
ɉɪɨɟɤɬɨɦ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɧɨɜɨɟ ɨɞɧɨɷɬɚɠɧɨɟ ɡɞɚɧɢɟ, ɤɨɬɨɪɨɟ ɜ ɩɥɚɧɟ 

ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɪɹɦɨɭɝɨɥɶɧɵɣ ɨɛɴɟɦ ɫ ɨɛɳɢɦɢ ɝɚɛɚɪɢɬɧɵɦɢ ɪɚɡɦɟɪɚɦɢ ɜ 
ɨɫɹɯ – 24,0 ɯ 54,0 ɦ. ȼɵɫɨɬɚ ɡɞɚɧɢɹ ɩɨ ɜɟɪɯɧɟɣ ɬɨɱɤɟ ɤɪɨɜɥɢ ɫɨɫɬɚɜɥɹɟɬ 13,24 ɦ 
ɨɬ ɨɬɦɟɬɤɢ ɧɭɥɹ. Ɂɚ ɨɬɧɨɫɢɬɟɥɶɧɭɸ ɨɬɦɟɬɤɭ 0,000 ɩɪɢɧɹɬɚ ɨɬɦɟɬɤɚ ɱɢɫɬɨɝɨ 
ɩɨɥɚ ɩɟɪɜɨɝɨ ɷɬɚɠɚ. 

ɇɚɡɧɚɱɟɧɢɟ ɨɛɴɟɤɬɚ – ɝɥɢɧɨɡɚɩɚɫɧɢɤ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ Ʉɟɪɚɦɡɢɬɨɜɨɝɨ 
ɤɨɦɛɢɧɚɬɚ ɜ ɩ. Ʉɨɡɭɥɶɤɚ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ. 

ɇɚ ɷɬɚɠɟ ɪɚɡɦɟɳɟɧɨ ɨɞɧɨ ɩɨɦɟɳɟɧɢɟ – ɡɨɧɚ ɫɤɥɚɞɢɪɨɜɚɧɢɹ ɝɥɢɧɵ. Ɂɨɧɚ 
ɫɤɥɚɞɢɪɨɜɚɧɢɹ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɜ ɨɫɹɯ 2–8 ɢ Ⱥ–Ⱦ. Ⱦɥɹ ɜɵɝɪɭɡɤɢ ɝɥɢɧɵ ɜ 
ɩɨɦɟɳɟɧɢɟ ɫɤɥɚɞɚ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɪɭɥɨɧɧɵɟ (ɪɨɥɥɟɬɧɵɟ) ɜɨɪɨɬɚ ɫ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɩɪɢɜɨɞɨɦ, ɧɚɯɨɞɹɳɢɟɫɹ ɫ ɫɟɜɟɪɨ-ɡɚɩɚɞɧɨɣ ɢ ɫ ɫɟɜɟɪɨ-
ɜɨɫɬɨɱɧɨɣ ɫɬɨɪɨɧ. 

 
1.2 Ɉɛɨɫɧɨɜɚɧɢɟ ɩɪɢɧɹɬɵɯ ɨɛɴɟɦɧɨ-ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ ɢ 

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

ɉɪɨɟɤɬɢɪɭɟɦɨɟ ɡɞɚɧɢɟ (ɝɥɢɧɨɡɚɩɚɫɧɢɤ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ Ʉɟɪɚɦɡɢɬɨɜɨɝɨ 
ɤɨɦɛɢɧɚɬɚ ɜ ɩ. Ʉɨɡɭɥɶɤɚ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ) ɨɬɞɟɥɶɧɨ ɫɬɨɹɳɟɟ, ɫɨ ɫɜɨɟɣ 
ɩɪɢɥɟɝɚɸɳɟɣ ɬɟɪɪɢɬɨɪɢɟɣ. ȼɢɞ ɪɚɡɪɟɲɟɧɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ 



 
 

ɡɞɚɧɢɹ – ɫɤɥɚɞɵ – ɤɨɞ ɜɢɞɚ ɪɚɡɪɟɲɟɧɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɡɟɦɟɥɶɧɨɝɨ ɭɱɚɫɬɤɚ – 
6.9 (ɞɚɧɧɵɣ ɜɢɞ ɪɚɡɪɟɲɟɧɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɡɟɦɟɥɶɧɨɝɨ ɭɱɚɫɬɤɚ ɨɬɧɨɫɢɬɫɹ ɤ 
ɨɫɧɨɜɧɵɦ ɜɢɞɚɦ). ȼ ɫɜɹɡɢ ɫ ɱɟɦ ɦɨɠɧɨ ɤɨɧɫɬɚɬɢɪɨɜɚɬɶ, ɱɬɨ ɮɭɧɤɰɢɨɧɚɥɶɧɨɟ 
ɧɚɡɧɚɱɟɧɢɟ ɡɞɚɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɚɪɚɦɟɬɪɚɦ ɨɫɧɨɜɧɵɯ ɜɢɞɨɜ ɪɚɡɪɟɲɟɧɧɨɝɨ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɡɟɦɟɥɶɧɨɝɨ ɭɱɚɫɬɤɚ.  

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɝɪɚɞɨɫɬɪɨɢɬɟɥɶɧɵɦ ɩɥɚɧɨɦ ɨɛɴɟɤɬ ɤɚɩɢɬɚɥɶɧɨɝɨ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɜ ɩɪɟɞɟɥɚɯ ɦɟɫɬɚ ɞɨɩɭɫɬɢɦɨɝɨ ɪɚɡɦɟɳɟɧɢɹ 
ɨɛɴɟɤɬɨɜ ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɫɨɛɥɸɞɚɹ ɜɫɟ ɦɢɧɢɦɚɥɶɧɵɟ ɬɪɟɛɭɟɦɵɟ 
ɨɬɫɬɭɩɵ ɨɬ ɝɪɚɧɢɰ ɡɟɦɟɥɶɧɨɝɨ ɭɱɚɫɬɤɚ, ɢ ɨɬ ɫɭɳɟɫɬɜɭɸɳɢɯ ɡɞɚɧɢɣ ɢ ɫɬɪɨɟɧɢɣ, 
ɜ ɫɜɹɡɢ ɫ ɱɟɦ ɦɨɠɧɨ ɤɨɧɫɬɚɬɢɪɨɜɚɬɶ, ɱɬɨ ɨɛɴɟɤɬ ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɨ 
ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɜ ɩɪɟɞɟɥɚɯ ɦɟɫɬɚ ɞɨɩɭɫɬɢɦɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ.  

Ɉɛɴɟɦɧɨ-ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɟ ɪɟɲɟɧɢɹ ɡɞɚɧɢɹ ɝɥɢɧɨɡɚɩɚɫɧɢɤɚ ɩɪɢɧɹɬɵ 
ɢɫɯɨɞɹ ɢɡ ɬɨɝɨ, ɱɬɨ ɡɞɚɧɢɟ ɛɭɞɟɬ ɷɤɫɩɥɭɚɬɢɪɨɜɚɬɶɫɹ ɨɞɧɨɣ ɨɪɝɚɧɢɡɚɰɢɟɣ. 
ɇɚɯɨɠɞɟɧɢɟ ɩɨɫɟɬɢɬɟɥɟɣ ɜ ɡɞɚɧɢɢ ɧɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ. 

Ⱥɪɯɢɬɟɤɬɭɪɧɨ - ɩɥɚɧɢɪɨɜɨɱɧɵɟ ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɪɟɲɟɧɢɹ ɨɛɟɫɩɟɱɢɜɚɸɬ 
ɨɩɬɢɦɚɥɶɧɵɟ ɭɫɥɨɜɢɹ ɞɥɹ ɞɟɹɬɟɥɶɧɨɫɬɢ – ɯɪɚɧɟɧɢɹ ɝɥɢɧɵ. 

 
1.2.1 Ɉɛɨɫɧɨɜɚɧɢɟ ɩɪɢɧɹɬɵɯ ɚɪɯɢɬɟɤɬɭɪɧɵɯ ɪɟɲɟɧɢɣ ɜ ɱɚɫɬɢ 

ɨɛɟɫɩɟɱɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɢɹ ɡɞɚɧɢɣ, ɫɬɪɨɟɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɭɫɬɚɧɨɜɥɟɧɧɵɦ 
ɬɪɟɛɨɜɚɧɢɹɦ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ (ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɡɞɚɧɢɣ, 
ɫɬɪɨɟɧɢɣ, ɫɨɨɪɭɠɟɧɢɣ, ɧɚ ɤɨɬɨɪɵɟ ɬɪɟɛɨɜɚɧɢɹ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɧɟ ɪɚɫɩɪɨɫɬɪɚɧɹɸɬɫɹ) 

 
ɉɨɦɟɳɟɧɢɹ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɵ ɧɚ ɨɫɧɨɜɚɧɢɢ ɡɚɞɚɧɢɹ ɧɚ ɜɵɩɨɥɧɟɧɢɟ 

ɩɪɨɟɤɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɩɨɬɪɟɛɧɨɫɬɹɦɢ Ɂɚɤɚɡɱɢɤɚ, ɚ ɬɚɤɠɟ 
ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɋɉ 56.13330.2011 ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɡɞɚɧɢɹ. 
Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 31-03-2001 (ɫ ɂɡɦɟɧɟɧɢɟɦ N 1), ɋɉ 
57.13330.2011 ɋɤɥɚɞɫɤɢɟ ɡɞɚɧɢɹ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 31-04-
2001*. 

ȼɟɥɢɱɢɧɚ ɡɞɚɧɢɹ ɫɤɥɚɞɚ ɨɩɪɟɞɟɥɟɧɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɚɡɦɟɪɚɦɢ 
ɡɟɦɟɥɶɧɨɝɨ ɭɱɚɫɬɤɚ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɩɨɬɪɟɛɧɨɫɬɹɦɢ ɡɚɤɚɡɱɢɤɚ. 

ɉɨɫɬɨɹɧɧɨɟ ɩɪɟɛɵɜɚɧɢɟ ɥɸɞɟɣ ɜ ɩɪɨɟɤɬɢɪɭɟɦɨɦ ɝɥɢɧɨɡɚɩɚɫɧɢɤɟ ɧɟ 
ɩɪɟɞɭɫɦɨɬɪɟɧɨ.  

 
1.2.2 ɉɟɪɟɱɟɧɶ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɫɨɛɥɸɞɟɧɢɹ 

ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɤ 
ɚɪɯɢɬɟɤɬɭɪɧɵɦ ɪɟɲɟɧɢɹɦ, ɜɥɢɹɸɳɢɦ ɧɚ ɷɧɟɪɝɟɬɢɱɟɫɤɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
ɡɞɚɧɢɣ, ɫɬɪɨɟɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ (ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɡɞɚɧɢɣ, ɫɬɪɨɟɧɢɣ, 
ɫɨɨɪɭɠɟɧɢɣ, ɧɚ ɤɨɬɨɪɵɟ ɬɪɟɛɨɜɚɧɢɹ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɧɟ 
ɪɚɫɩɪɨɫɬɪɚɧɹɸɬɫɹ) 

 
ɍɫɬɚɧɨɜɥɟɧɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɨɛɟɫɩɟɱɢɜɚɸɬɫɹ ɡɚ ɫɱɟɬ ɩɪɢɦɟɧɟɧɢɹ ɫɨɜɪɟɦɟɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
ɗɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɶ ɞɨɫɬɢɝɚɟɬɫɹ ɡɚ ɫɱёɬ ɫɨɡɞɚɧɢɹ ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɢ 



 
 

ɨɞɧɨɪɨɞɧɨɣ ɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɦɚɥɨ ɜɨɡɞɭɯɨɩɪɨɧɢɰɚɟɦɨɣ ɨɝɪɚɠɞɚɸɳɟɣ ɨɛɨɥɨɱɤɢ 
ɡɞɚɧɢɹ. 

ȼ ɫɭɳɟɫɬɜɭɸɳɟɦ ɡɞɚɧɢɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɷɥɟɦɟɧɬɵ 
ɡɚɜɨɞɫɤɨɝɨ ɢɡɝɨɬɨɜɥɟɧɢɹ: ɜɨɪɨɬɚ ɪɭɥɨɧɧɵɟ (ɪɨɥɥɟɬɧɵɟ) ɫ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ 
ɩɪɢɜɨɞɨɦ. 

ɋɥɨɢ ɧɚɪɭɠɧɵɯ ɨɝɪɚɠɞɟɧɢɣ ɜɵɩɨɥɧɟɧɵ ɢɡ ɷɤɨɥɨɝɢɱɟɫɤɢ ɱɢɫɬɵɯ 
ɦɚɬɟɪɢɚɥɨɜ. 

Ɉɝɪɚɠɞɚɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɫɬɟɧ ɜɵɩɨɥɧɟɧɵ ɢɡ ɩɪɨɮɢɥɢɪɨɜɚɧɧɨɝɨ ɥɢɫɬɚ 
ɋ21–1000-0,7, ɩɨɤɪɵɬɢɟ ɩɪɨɮɢɥɢɪɨɜɚɧɧɨɝɨ ɥɢɫɬɚ ɇɋ35–1000-0,7.  

ɂɦɟɸɳɢɟɫɹ ɧɚ ɮɚɫɚɞɟ ɡɞɚɧɢɹ 1-10 ɜɢɬɪɚɠɢ ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ 
ɢɡɝɨɬɨɜɥɟɧɢɹ ɫɥɭɠɚɬ ɞɥɹ ɨɯɥɚɠɞɟɧɢɹ ɜɨɡɞɭɯɚ ɜɧɭɬɪɢ ɩɨɦɟɳɟɧɢɹ. ɂɯ 
ɨɬɤɪɵɜɚɧɢɟ/ɡɚɤɪɵɜɚɧɢɟ ɪɟɝɭɥɢɪɭɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɨɣ. 
 

1.3 Ɉɩɢɫɚɧɢɟ ɢ ɨɛɨɫɧɨɜɚɧɢɟ ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ 
ɩɪɢɟɦɨɜ ɩɪɢ ɨɮɨɪɦɥɟɧɢɢ ɮɚɫɚɞɨɜ ɢ ɢɧɬɟɪɶɟɪɨɜ ɨɛɴɟɤɬɚ ɤɚɩɢɬɚɥɶɧɨɝɨ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

 
Ɏɚɫɚɞ ɪɟɲɟɧ ɜ ɱɟɬɤɢɯ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɩɪɨɩɨɪɰɢɹɯ. ɐɜɟɬ ɨɝɪɚɠɞɚɸɳɢɯ 

ɤɨɧɫɬɪɭɤɰɢɣ ɫɦɨɬɪɟɬɶ ɜ ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ. 
Ɉɝɪɚɠɞɚɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɡɞɚɧɢɹ ɜɵɩɨɥɧɟɧɵ ɢɡ 

ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɩɪɨɮɢɥɢɪɨɜɚɧɧɵɯ ɥɢɫɬɨɜ: ɫɬɟɧɵ – ɋ21-1000-0,7, ɧɚɪɭɠɧɚɹ 
ɩɨɜɟɪɯɧɨɫɬɶ ɥɢɫɬɨɜ ɨɤɪɚɲɟɧɚ ɜ ɡɚɜɨɞɫɤɢɯ ɭɫɥɨɜɢɹɯ ɜ ɰɜɟɬɚ ɩɚɥɢɬɪɵ RAL 
CLASSIC 5012 (ɝɨɥɭɛɨɣ), ɧɚɫɬɢɥ – ɇɋ35-1000-0,7, ɧɚɪɭɠɧɚɹ ɩɨɜɟɪɯɧɨɫɬɶ 
ɥɢɫɬɨɜ ɨɤɪɚɲɟɧɚ ɜ ɡɚɜɨɞɫɤɢɯ ɭɫɥɨɜɢɹɯ ɜ ɰɜɟɬɚ ɩɚɥɢɬɪɵ RAL CLASSIC 9002 
(ɫɜɟɬɥɨ-ɫɟɪɵɣ). 

Ʉɪɨɜɥɹ – ɧɟ ɷɤɫɩɥɭɚɬɢɪɭɟɦɚɹ, ɧɚɤɥɨɧɧɚɹ ɫ ɭɤɥɨɧɨɦ 7,0%, ɫ ɜɧɟɲɧɢɦ 
ɜɨɞɨɫɬɨɤɨɦ. 

ɉɨ ɩɟɪɢɦɟɬɪɭ ɡɞɚɧɢɹ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɨɬɦɨɫɬɤɚ ɢɡ ɚɫɮɚɥɶɬɨɛɟɬɨɧɚ, 
ɲɢɪɢɧɨɣ 1 ɦɟɬɪ. 
 

1.4 Ɉɩɢɫɚɧɢɟ ɪɟɲɟɧɢɣ ɩɨ ɨɬɞɟɥɤɟ ɩɨɦɟɳɟɧɢɣ ɨɫɧɨɜɧɨɝɨ, 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ, ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɧɚɡɧɚɱɟɧɢɹ 

 
ȼɧɭɬɪɟɧɧɹɹ ɨɬɞɟɥɤɚ ɜɵɩɨɥɧɟɧɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɮɭɧɤɰɢɨɧɚɥɶɧɵɦ 

ɧɚɡɧɚɱɟɧɢɟɦ ɩɨɦɟɳɟɧɢɣ ɢ ɫɨɛɥɸɞɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ ɩɨɠɚɪɧɵɯ ɢ ɫɚɧɢɬɚɪɧɵɯ 
ɧɨɪɦ. 1.  

Ʉɨɧɫɬɪɭɤɰɢɹ ɩɨɥɚ: ɨɫɧɨɜɚɧɢɟ – ɩɥɨɬɧɨ ɭɬɪɚɦɛɨɜɚɧɧɵɣ ɫɨ ɳɟɛɧɟɦ ɝɪɭɧɬ. 
ɉɨɞɫɬɢɥɚɸɳɢɣ ɫɥɨɣ ɛɟɬɨɧɚ ɠ/ɛ ɩɥɢɬɚ –150 ɦɦ. 
ɉɨɤɪɵɬɢɟ – ɛɟɬɨɧ ɤɥɚɫɫɚ ȼ22,5 – 20 ɦɦ. 
Ʉɨɧɫɬɪɭɤɰɢɹ ɩɨɤɪɵɬɢɹ ɡɞɚɧɢɹ ɜɵɩɨɥɧɟɧɚ ɢɡ ɩɪɨɮɢɥɢɪɨɜɚɧɧɨɝɨ ɧɚɫɬɢɥɚ ɫ 

ɤɪɟɩɥɟɧɢɟɦ ɤ ɩɪɨɝɨɧɚɦ ɢɡ ɲɜɟɥɥɟɪɚ. Ɉɩɢɪɚɧɢɟ ɩɪɨɝɨɧɨɜ ɜɵɩɨɥɧɟɧɨ ɧɚ 
ɫɬɚɥɶɧɵɟ ɫɬɪɨɩɢɥɶɧɵɟ ɮɟɪɦɵ. 

Ʉɪɨɜɥɹ – ɧɟ ɷɤɫɩɥɭɚɬɢɪɭɟɦɚɹ, ɧɚɤɥɨɧɧɚɹ ɫ ɭɤɥɨɧɨɦ 7,0%, ɫ ɜɧɟɲɧɢɦ 
ɜɨɞɨɫɬɨɤɨɦ. ɉɨɤɪɵɬɢɟ ɤɪɨɜɥɢ – ɫɬɚɥɶɧɨɣ ɩɪɨɮɢɥɢɪɨɜɚɧɧɵɣ ɥɢɫɬ ɇɋ35-1000-



 
 

0,7. 
  
1.5 Ɉɩɢɫɚɧɢɟ ɚɪɯɢɬɟɤɬɭɪɧɵɯ ɪɟɲɟɧɢɣ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ 

ɟɫɬɟɫɬɜɟɧɧɨɟ ɨɫɜɟɳɟɧɢɟ ɩɨɦɟɳɟɧɢɣ ɫ ɩɨɫɬɨɹɧɧɵɦ ɩɪɟɛɵɜɚɧɢɟɦ ɥɸɞɟɣ 
 
ɉɨɫɬɨɹɧɧɨɟ ɩɪɟɛɵɜɚɧɢɟ ɥɸɞɟɣ ɜ ɩɪɨɟɤɬɢɪɭɟɦɨɦ ɝɥɢɧɨɡɚɩɚɫɧɢɤɟ ɧɟ 

ɩɪɟɞɭɫɦɨɬɪɟɧɨ.  
 

1.6 Ɉɩɢɫɚɧɢɟ ɚɪɯɢɬɟɤɬɭɪɧɨ-ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɡɚɳɢɬɭ ɩɨɦɟɳɟɧɢɣ ɨɬ ɲɭɦɚ, ɜɢɛɪɚɰɢɢ ɢ ɞɪɭɝɨɝɨ 
ɜɨɡɞɟɣɫɬɜɢɹ 

 
ɉɨɫɬɨɹɧɧɨɟ ɩɪɟɛɵɜɚɧɢɟ ɥɸɞɟɣ ɜ ɩɪɨɟɤɬɢɪɭɟɦɨɦ ɝɥɢɧɨɡɚɩɚɫɧɢɤɟ ɧɟ 

ɩɪɟɞɭɫɦɨɬɪɟɧɨ. Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɡɚɳɢɬɟ ɨɬ ɲɭɦɚ, ɜɢɛɪɚɰɢɢ ɧɟ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ. ɂɫɬɨɱɧɢɤɨɜ ɜɢɛɪɚɰɢɢ ɪɹɞɨɦ ɫɨ ɡɞɚɧɢɟɦ ɧɟ ɢɦɟɟɬɫɹ. 

 
1.7 Ɉɩɢɫɚɧɢɟ ɪɟɲɟɧɢɣ ɩɨ ɫɜɟɬɨɨɝɪɚɠɞɟɧɢɸ ɨɛɴɟɤɬɚ, 

ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɛɟɡɨɩɚɫɧɨɫɬɶ ɩɨɥɟɬɚ ɜɨɡɞɭɲɧɵɯ ɫɭɞɨɜ (ɩɪɢ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ) 

 
Ⱦɚɧɧɵɣ ɪɚɡɞɟɥ ɧɟ ɪɚɡɪɚɛɚɬɵɜɚɥɫɹ ɜ ɜɢɞɭ ɨɬɫɭɬɫɬɜɢɹ ɧɟɨɛɯɨɞɢɦɨɫɬɢ. 

ȼɵɫɨɬɚ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɡɞɚɧɢɹ ɧɟ ɩɪɟɜɵɲɚɟɬ 45 ɦ, ɜ ɫɜɹɡɢ ɫ ɱɟɦ, ɬɪɟɛɨɜɚɧɢɹ ɤ 
ɦɟɪɨɩɪɢɹɬɢɹɦ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɨɥɟɬɚ ɜɨɡɞɭɲɧɵɯ ɫɭɞɨɜ ɧɟ 
ɩɪɟɞɴɹɜɥɹɸɬɫɹ [ɩ.3.3.23, 3]. 

 
1.8 Ɉɩɢɫɚɧɢɟ ɪɟɲɟɧɢɣ ɩɨ ɞɟɤɨɪɚɬɢɜɧɨ-ɯɭɞɨɠɟɫɬɜɟɧɧɨɣ ɢ ɰɜɟɬɨɜɨɣ 

ɨɬɞɟɥɤɟ ɢɧɬɟɪɶɟɪɨɜ - ɞɥɹ ɨɛɴɟɤɬɨɜ ɧɟɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ 
 
Ⱦɟɤɨɪɚɬɢɜɧɨ-ɯɭɞɨɠɟɫɬɜɟɧɧɚɹ ɢ ɰɜɟɬɨɜɚɹ ɨɬɞɟɥɤɚ ɪɚɫɫɦɚɬɪɢɜɚɥɚɫɶ 

ɞɚɧɧɵɦ ɩɪɨɟɤɬɨɦ ɫɨɝɥɚɫɧɨ ɮɢɪɦɟɧɧɨɦɭ ɫɬɢɥɸ ɩɪɟɞɩɪɢɹɬɢɹ. 
ȼ ɪɚɛɨɱɟɦ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɛɭɞɟɬ ɛɨɥɟɟ ɬɨɱɧɨ ɩɨɞɨɛɪɚɧ ɰɜɟɬ ɩɚɧɟɥɟɣ, 

ɫɨɝɥɚɫɧɨ ɢ ɩɨɠɟɥɚɧɢɣ Ɂɚɤɚɡɱɢɤɚ ɢ ɥɢɧɟɣɤɢ ɩɪɨɢɡɜɨɞɢɬɟɥɹ. 
 
 

 
 
 
 
 
 
 
 
 
 



 
 

2 Ɋɚɫɱɟɬɧɨ-ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɪɚɡɞɟɥ 
 
2.1 Ʉɨɦɩɨɧɨɜɤɚ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɫɯɟɦɵ ɤɚɪɤɚɫɚ 

 
ȼɵɛɪɚɧɧɚɹ ɤɨɧɫɬɪɭɤɬɢɜɧɚɹ ɫɯɟɦɚ ɤɚɪɤɚɫɚ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɫɥɟɞɭɸɳɢɦɢ 

ɩɚɪɚɦɟɬɪɚɦɢ: 
 ɩɪɨɥёɬ ɜ ɨɫɹɯ Ⱥ-Ⱦ – 24 ɦ, ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɥɟɬɨɜ  1;  
 ɞɥɢɧɚ ɡɞɚɧɢɹ – 54 ɦ;  
 ɲɚɝ ɤɨɥɨɧɧ 6,0 ɦ;  
 ɡɚɜɨɞɫɤɢɟ ɫɨɟɞɢɧɟɧɢɹ – ɫɜɚɪɧɵɟ, ɦɨɧɬɚɠɧɵɟ ɫɨɟɞɢɧɟɧɢɹ – ɛɨɥɬɨɜɵɟ; 
 ɡɞɚɧɢɟ ɧɟɨɬɚɩɥɢɜɚɟɦɨɟ ɫ ɦɚɥɨɭɤɥɨɧɧɨɣ ɤɪɨɜɥɟɣ ሺ𝑖 =  ͹%ሻ; 
 ɜɵɫɨɬɚ ɞɨ ɧɢɡɚ ɫɬɪɨɩɢɥɶɧɨɣ ɮɟɪɦɵ ɪɚɦɵ ɩɨ ɤɪɚɣɧɟɦɭ ɪɹɞɭ ɤɨɥɨɧɧ ɜ 

ɨɫɹɯ 1-10 ɩɪɢɧɹɬɚ 10,0 ɦ; 
 ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɪɚɣɨɧɵ: ɩɨ ɫɤɨɪɨɫɬɧɨɦɭ ɧɚɩɨɪɭ ɜɟɬɪɚ  III , ɩɨ ɜɟɫɭ 

ɫɧɟɝɨɜɨɝɨ ɩɨɤɪɨɜɚ III. 
Ʉɨɦɩɥɟɤɫ ɧɟɫɭɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɤɚɪɤɚɫɚ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧ ɫɦɟɲɚɧɧɵɦ, 

ɫɨɫɬɨɢɬ ɢɡ ɨɞɧɨɩɪɨɥɟɬɧɵɯ ɪɚɦ ɩɪɨɥɟɬɨɦ ɜ ɨɫɹɯ Ⱥ-Ⱦ 24,0 ɦ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɫ 
ɲɚɝɨɦ 6,0 ɦ ɩɨ ɞɥɢɧɟ ɡɞɚɧɢɹ, ɜɤɥɸɱɚɸɳɢɣ: 

 ɫɛɨɪɧɵɟ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɤɨɥɨɧɧɵ ɫɩɥɨɲɧɨɝɨ ɫɟɱɟɧɢɹ 400ɯ400 ɦɦ; 
 ɫɛɨɪɧɵɟ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɫɬɨɣɤɢ ɬɨɪɰɨɜɨɝɨ ɮɚɯɜɟɪɤɚ ɫɩɥɨɲɧɨɝɨ 

ɫɟɱɟɧɢɹ 300ɯ300 ɦɦ;  
  ɧɟɫɭɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɩɨɤɪɵɬɢɹ ɜ ɨɫɹɯ 1-10 ɜɵɩɨɥɧɟɧɵ ɜ ɜɢɞɟ ɮɟɪɦ ɫ 

ɩɚɪɚɥɥɟɥɶɧɵɦɢ ɩɨɹɫɚɦɢ ɢɡ ɝɨɪɹɱɟɤɚɬɚɧɵɯ ɭɝɨɥɤɨɜ, ɬɚɜɪɨɜɨɝɨ ɫɟɱɟɧɢɹ ɢ 
ɩɪɨɝɨɧɨɜ ɢɡ ɩɪɨɤɚɬɧɵɯ ɲɜɟɥɥɟɪɨɜ № 24 ɩɨ ȽɈɋɌ 8240-97; 

– ɤɪɨɜɥɹ ɧɟɷɤɫɩɥɭɚɬɢɪɭɟɦɚɹ ɨɞɧɨɫɤɚɬɧɨɝɨ ɬɢɩɚ, ɥёɝɤɚɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɩɪɨɮɢɥɢɪɨɜɚɧɧɨɝɨ ɧɚɫɬɢɥɚ – ɋɇ35-1000-0,7, ɨɝɪɚɠɞɚɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɫɬɟɧ – 
ɩɪɨɮɢɥɢɪɨɜɚɧɧɵɣ ɥɢɫɬ ɋ21-1000-0,7. 

Ʉɨɧɫɬɪɭɤɰɢɢ ɤɚɪɤɚɫɚ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɵ ɢɡ ɫɬɚɥɢ ɋ235 – ɩɪɨɝɨɧ, ɋ345–3 – 
ɫɬɪɨɩɢɥɶɧɚɹ ɮɟɪɦɚ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɜɹɡɟɣ. Ⱦɥɹ ɧɢɯ ɩɪɢɧɹɬɚ 
ɫɬɚɥɶ ɋ255. ȼɫɟ ɡɚɜɨɞɫɤɢɟ ɫɨɟɞɢɧɟɧɢɹ – ɫɜɚɪɧɵɟ, ɦɨɧɬɚɠɧɵɟ ɫɨɟɞɢɧɟɧɢɹ – ɧɚ 
ɛɨɥɬɚɯ ɤɥɚɫɫɚ ɩɪɨɱɧɨɫɬɢ 5.8 ɩɨ ȽɈɋɌ 1759.4-87, ɧɨɪɦɚɥɶɧɨɣ ɬɨɱɧɨɫɬɢ ɢ 
ɫɜɚɪɤɟ. Ɂɚɜɨɞɫɤɢɟ ɫɜɚɪɧɵɟ ɲɜɵ ɜɵɩɨɥɧɹɸɬ ɩɨɥɭɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɜɚɪɤɨɣ ɜ 
ɭɝɥɟɤɢɫɥɨɦ ɝɚɡɟ, ɦɨɧɬɚɠɧɵɟ ɲɜɵ – ɪɭɱɧɨɣ ɫɜɚɪɤɨɣ. ɋɜɚɪɤɭ ɩɪɨɢɡɜɨɞɹɬ 
ɷɥɟɤɬɪɨɞɚɦɢ ɗ50Ⱥ ɩɨ ȽɈɋɌ 9467-75*, ɜɵɫɨɬɭ ɫɜɚɪɧɵɯ ɲɜɨɜ ɩɪɢɧɹɬɶ ɩɨ 
ɧɚɢɦɟɧɶɲɟɣ ɬɨɥɳɢɧɟ ɫɜɚɪɧɵɯ ɷɥɟɦɟɧɬɨɜ. ȼɟɪɬɢɤɚɥɶɧɵɟ ɫɜɹɡɢ ɦɟɠɞɭ 
ɤɨɥɨɧɧɚɦɢ ɢɡɝɨɬɨɜɥɟɧɵ ɢɡ ɞɜɭɯ ɪɚɜɧɨɩɨɥɨɱɧɵɯ ɭɝɨɥɤɨɜ 110ɯ8 ȽɈɋɌ 8509-93*. 

ɉɨɩɟɪɟɱɧɚɹ ɠёɫɬɤɨɫɬɶ ɤɚɪɤɚɫɚ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɩɨɩɟɪɟɱɧɨɣ ɪɚɦɨɣ, 
ɠёɫɬɤɢɦ ɫɨɩɪɹɠɟɧɢɟɦ ɤɨɥɨɧɧ ɫ ɮɭɧɞɚɦɟɧɬɨɦ ɢ ɲɚɪɧɢɪɧɵɦ ɫ ɪɢɝɟɥɟɦ. 
ɉɪɨɞɨɥɶɧɚɹ ɠёɫɬɤɨɫɬɶ ɤɚɪɤɚɫɚ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɜɟɪɬɢɤɚɥɶɧɵɦɢ ɫɜɹɡɹɦɢ ɦɟɠɞɭ 
ɤɪɚɣɧɢɦɢ (ɜ ɨɫɹɯ 1-2, 9-10) ɪɹɞɚɦɢ ɤɨɥɨɧɧ ɩɨ ɜɫɟɣ ɞɥɢɧɟ ɡɞɚɧɢɹ. 

ɉɪɢɜɹɡɤɚ ɧɚɪɭɠɧɨɣ ɝɪɚɧɢ ɤɨɥɨɧɧɵ ɤ ɩɪɨɞɨɥɶɧɵɦ ɤɨɨɪɞɢɧɚɰɢɨɧɧɵɦ 
ɨɫɹɦ Ⱥ ɢ Ⱦ ɩɪɢɧɹɬɚ ɧɭɥɟɜɨɣ. ɍ ɬɨɪɰɨɜ ɡɞɚɧɢɹ ɞɥɹ ɭɞɨɛɫɬɜɚ ɨɮɨɪɦɥɟɧɢɹ ɭɝɥɨɜ 
ɫɬɟɧɨɜɵɦɢ ɩɚɧɟɥɹɦɢ ɤɨɥɨɧɧɵ ɫɦɟɳɟɧɵ ɫ ɦɨɞɭɥɶɧɨɣ ɫɟɬɤɢ ɤɨɨɪɞɢɧɚɰɢɨɧɧɵɯ 



 
 

ɨɫɟɣ ɧɚ 500 ɦɦ.  
ɉɪɢ ɞɚɧɧɨɣ ɞɥɢɧɟ ɡɞɚɧɢɹ 54 ɦ ɭɫɬɪɨɣɫɬɜɨ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɲɜɚ ɧɟ 

ɬɪɟɛɭɟɬɫɹ.  
ɋɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɤɨɥɨɧɧ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɥɢɫɬɟ 2. 
 
2.1.1 Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɤɚɪɤɚɫɚ  
 
ȼɟɪɬɢɤɚɥɶɧɵɟ ɪɚɡɦɟɪɵ ɜ ɨɫɹɯ 1-10 (ɥɢɫɬ 2): 
– ɩɨɥɟɡɧɚɹ ɜɵɫɨɬɚ (ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɭɪɨɜɧɹ ɱɢɫɬɨɝɨ ɩɨɥɚ – ɨɬɦ. Ͳ.ͲͲͲ – ɞɨ 

ɧɢɡɚ ɫɬɪɨɩɢɥɶɧɨɣ ɮɟɪɦɵ) ɩɟɪɟɦɟɧɧɚɹ ɩɨ ɤɚɠɞɨɦɭ ɲɚɝɭ ɤɨɥɨɧɧ, ɢ ɫɨɫɬɚɜɥɹɟɬ: 
ɩɨ ɨɫɢ Ⱥ +8,900 ɦ; ɩɨ ɨɫɢ Ȼ +9,150 ɦ; ɩɨ ɨɫɢ ȼ +9,570 ɦ; ɩɨ ɨɫɢ Ƚ +10,000 ɦ; ɩɨ 
ɨɫɢ Ⱦ +10,420 ɦ.  

– ɩɨɥɧɚɹ ɞɥɢɧɚ ɤɨɥɨɧɧ ɬɨɪɰɟɜɵɯ ɮɚɯɜɟɪɤɨɜ ɫ ɭɱɟɬɨɦ ɡɚɝɥɭɛɥɟɧɢɹ ɛɚɡɵ 
ɤɨɥɨɧɧ ɫɨɫɬɚɜɥɹɸɬ: ɩɨ ɨɫɢ Ⱥ +9,750 ɦ; ɩɨ ɨɫɢ Ȼ +10,000 ɦ; ɩɨ ɨɫɢ ȼ +10,420 ɦ; 
ɩɨ ɨɫɢ Ƚ +10,850 ɦ; ɩɨ ɨɫɢ Ⱦ +11,270 ɦ.  

– ɜɵɫɨɬɚ ɮɟɪɦɵ ɧɚ ɨɩɨɪɟ ℎ௥௢ = ʹ,ͶͲ ˏ. 
Ƚɨɪɢɡɨɧɬɚɥɶɧɵɟ ɪɚɡɦɟɪɵ ɩɨɩɟɪɟɱɧɢɤɚ ɡɞɚɧɢɹ (ɥɢɫɬ 2): 
– ɩɪɨɥɟɬ ɡɞɚɧɢɹ ɜ ɨɫɹɯ А − Д = ʹͶ ˏ;  
 ɩɪɢɜɹɡɤɚ ɧɚɪɭɠɧɨɣ ɝɪɚɧɢ ɤɨɥɨɧɧɵ ɤ ɪɚɡɛɢɜɨɱɧɨɣ ɨɫɢ ɧɭɥɟɜɚɹ. 
 
2.1.2 Ɉɛɟɫɩɟɱɟɧɢɟ ɧɟɢɡɦɟɧɹɟɦɨɫɬɢ ɤɚɪɤɚɫɚ  
 
Ʉɨɦɩɨɧɨɜɤɚ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɫɯɟɦɵ ɤɚɪɤɚɫɚ ɜɤɥɸɱɚɟɬ ɩɨɫɬɚɧɨɜɤɭ ɫɜɹɡɟɣ 

ɩɨ ɩɨɤɪɵɬɢɸ ɡɞɚɧɢɹ ɢ ɦɟɠɞɭ ɤɨɥɨɧɧɚɦɢ. Ɉɧɢ ɨɛɴɟɞɢɧɹɸɬ ɷɥɟɦɟɧɬɵ ɤɚɪɤɚɫɚ ɜ 
ɟɞɢɧɭɸ ɧɟɢɡɦɟɧɹɟɦɭɸ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɭɸ ɫɢɫɬɟɦɭ, ɫɨɡɞɚɸɬ ɪɟɡɟɪɜ ɧɟɫɭɳɟɣ 
ɫɩɨɫɨɛɧɨɫɬɢ ɩɨɩɟɪɟɱɧɵɯ ɪɚɦ ɡɚ ɫɱɟɬ ɢɯ ɫɨɜɦɟɫɬɧɨɣ ɪɚɛɨɬɵ ɢ ɨɛɟɫɩɟɱɢɜɚɸɬ 
ɭɫɬɨɣɱɢɜɨɫɬɶ ɟɝɨ ɫɠɚɬɵɯ ɷɥɟɦɟɧɬɨɜ. 

ȼɨɫɩɪɢɹɬɢɟ ɜɟɬɪɨɜɵɯ ɧɚɝɪɭɡɨɤ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɪɨɞɨɥɶɧɵɟ ɢ ɬɨɪɰɟɜɵɟ 
ɫɬɟɧɵ ɡɞɚɧɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɫɢɫɬɟɦɚɦɢ ɫɜɹɡɟɣ. ɋɜɹɡɢ ɜ 
ɡɧɚɱɢɬɟɥɶɧɨɣ ɦɟɪɟ ɜɥɢɹɸɬ ɧɚ ɩɨɩɟɪɟɱɧɭɸ ɢ ɩɪɨɞɨɥɶɧɭɸ ɠɟɫɬɤɨɫɬɶ ɡɞɚɧɢɹ. 
ɋɜɹɡɢ ɫɨɡɞɚɸɬ ɭɫɥɨɜɢɹ ɞɥɹ ɧɚɞɟɠɧɨɝɨ ɢ ɭɞɨɛɧɨɝɨ ɦɨɧɬɚɠɚ ɷɥɟɦɟɧɬɨɜ ɤɚɪɤɚɫɚ. 

Ʉ ɤɨɧɫɬɪɭɤɰɢɹɦ ɫɜɹɡɢ ɤɪɟɩɹɬɫɹ ɧɚ ɛɨɥɬɚɯ ɤɥɚɫɫɚ ɬɨɱɧɨɫɬɢ ȼ. ɋɜɹɡɢ 
ɩɪɨɟɤɬɢɪɭɟɦ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɭɤɚɡɚɧɢɹɦɢ ɋɉ16.13330.2017. Ɇɚɪɤɢɪɨɜɤɭ 
ɨɫɭɳɟɫɬɜɥɹɟɦ ɫɨɝɥɚɫɧɨ ȽɈɋɌ 26047-2016. 

ɋɜɹɡɢ ɩɨ ɩɨɤɪɵɬɢɸ 
ɋɢɫɬɟɦɚ ɷɬɢɯ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɷɥɟɦɟɧɬɨɜ ɨɛɪɚɡɭɟɬ ɡɚɦɤɧɭɬɭɸ ɤɨɧɬɭɪɧɭɸ 

ɨɛɜɹɡɤɭ ɩɨɤɪɵɬɢɹ, ɩɨɡɜɨɥɹɸɳɭɸ: 
– ɫɨɡɞɚɬɶ ɠɟɫɬɤɢɣ ɞɢɫɤ ɩɨɤɪɵɬɢɹ; 
– ɩɟɪɟɪɚɫɩɪɟɞɟɥɢɬɶ ɭɫɢɥɢɹ ɦɟɠɞɭ ɫɦɟɠɧɵɦɢ ɪɚɦɚɦɢ; 
– ɨɛɟɫɩɟɱɢɬɶ ɭɫɬɨɣɱɢɜɨɫɬɶ ɫɠɚɬɵɯ ɷɥɟɦɟɧɬɨɜ ɩɨɤɪɵɬɢɹ; 
– ɨɛɟɫɩɟɱɢɬɶ ɜɨɫɩɪɢɹɬɢɟ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ ɨɬ ɜɟɬɪɚ; 
– ɫɨɡɞɚɬɶ ɭɫɥɨɜɢɹ ɞɥɹ ɭɞɨɛɧɨɝɨ ɦɨɧɬɚɠɚ ɩɨɤɪɵɬɢɹ. 
ȼ ɩɥɨɫɤɨɫɬɢ ɧɢɠɧɢɯ ɩɨɹɫɨɜ ɫɬɪɨɩɢɥɶɧɵɯ ɮɟɪɦ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɦ 

ɩɨɩɟɪɟɱɧɵɟ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɫɜɹɡɢ ɜ ɤɚɠɞɨɦ ɩɪɨɥɟɬɟ ɡɞɚɧɢɹ, ɭɫɬɪɚɢɜɚɟɦ ɢɯ ɜ 



 
 

ɬɨɪɰɚɯ ɡɞɚɧɢɹ (ɨɫɢ 1-2, 9-10), ɦɟɠɞɭ ɧɢɦɢ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɦ ɪɚɫɬɹɠɤɢ (ɋɉ 
16.13330.2017). 

ɉɨ ɜɟɪɯɧɢɦ ɩɨɹɫɚɦ ɫɬɪɨɩɢɥɶɧɵɯ ɮɟɪɦ ɭɫɬɪɚɢɜɚɟɦ ɩɨɩɟɪɟɱɧɵɟ 
ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɫɜɹɡɢ ɭ ɬɨɪɰɨɜ ɡɞɚɧɢɹ ɜ (ɨɫɹɯ 1-2, 9-10); 

Ⱦɥɹ ɭɞɟɪɠɚɧɢɹ ɫɬɪɨɩɢɥɶɧɵɯ ɮɟɪɦ ɜ ɩɪɨɟɤɬɧɨɦ ɩɨɥɨɠɟɧɢɢ ɭɫɬɪɚɢɜɚɟɦ 
ɜɟɪɬɢɤɚɥɶɧɵɟ ɫɜɹɡɢ ɜ ɬɨɪɰɚɯ ɡɞɚɧɢɹ ɧɚ ɨɩɨɪɚɯ ɫɬɪɨɩɢɥɶɧɵɯ ɮɟɪɦ (ɨɫɢ 1-2, 9-
10). 

ɋɜɹɡɢ ɦɟɠɞɭ ɤɨɥɨɧɧɚɦɢ 
ɇɟɨɛɯɨɞɢɦɵ ɞɥɹ: 
– ɨɛɟɫɩɟɱɟɧɢɹ ɧɟɢɡɦɟɧɹɟɦɨɫɬɢ ɤɚɪɤɚɫɚ ɜ ɩɪɨɞɨɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ; 
– ɨɛɟɫɩɟɱɟɧɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤɨɥɨɧɧ ɜ ɩɪɨɞɨɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ; 
– ɜɨɫɩɪɢɹɬɢɟ ɜɟɬɪɨɜɨɣ ɧɚɝɪɭɡɤɢ, ɞɟɣɫɬɜɭɸɳɟɣ ɧɚ ɬɨɪɰɟɜɵɟ ɫɬɟɧɵ ɡɞɚɧɢɹ. 
ɋɜɹɡɢ ɦɟɠɞɭ ɤɨɥɨɧɧɚɦɢ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸ ɜɞɨɥɶ ɤɚɠɞɨɝɨ ɪɹɞɚ ɤɨɥɨɧɧ ɭ 

ɬɨɪɰɨɜ ɡɞɚɧɢɹ ɜ ɨɫɹɯ 1-2, 9-10 ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɧɟ ɩɪɟɩɹɬɫɬɜɨɜɚɬɶ 
ɬɟɦɩɟɪɚɬɭɪɧɵɦ ɞɟɮɨɪɦɚɰɢɹɦ ɩɪɨɞɨɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ.  

 
2.2 Ɋɚɫɱɟɬ ɩɪɨɝɨɧɚ ɉ1 
 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: 
ɉɪɨɝɨɧɵ ɩɨ ɩɨɤɪɵɬɢɸ – ɩɪɨɤɚɬɧɵɟ, ɢɡ ɲɜɟɥɥɟɪɨɜ ɩɨ ȽɈɋɌ 8240-97; 
– ɩɪɨɥɟɬ ɩɪɨɝɨɧɚ ݈˒˓ =  ͸,Ͳ ˏ; 
– ɲɚɝ ɩɪɨɝɨɧɨɜ ܾ =  ͵,Ͳ ˏ; 
– ɫɬɚɬɢɱɟɫɤɚɹ ɫɯɟɦɚ – ɨɞɧɨɩɪɨɥɟɬɧɚɹ ɲɚɪɧɢɪɧɨ-ɨɩɟɪɬɚɹ; 
– ɭɤɥɨɧ ɤɪɨɜɥɢ 𝑖 = ͳ: ͳͶ,͵ ሺͶ°ሻ; 
– ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ̝ߛ  =  ͳ; 
– ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ߛ௡  =  ͳ; 
– ɦɚɬɟɪɢɚɥ ɩɪɨɝɨɧɚ – ɫɬɚɥɶ ɋ235 ɩɨ ȽɈɋɌ 27772-88*; ɝɪɭɩɩɚ 

ɤɨɧɫɬɪɭɤɰɢɣ – 3, ɪɚɫɱɟɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ (ɧɚɢɛɨɥɟɟ ɯɨɥɨɞɧɵɯ ɫɭɬɨɤ ɫ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,98) ɪɚɣɨɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ݐ = −ͶͶ℃; 

– ɪɚɫɱɟɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɬɚɥɢ ɩɪɢ ɬɨɥɳɢɧɟ ɩɪɨɤɚɬɚ ɨɬ 2,0 ɞɨ 4,0 ɦɦ 
ɜɤɥɸɱɢɬɟɥɶɧɨ: ܴ௬  =  ʹ͵Ͳ ʜ/ˏˏଶ, ܴ௬௡  =  ʹ͵ͷ ʜ/ˏˏଶ ܴ௨௡  =  ͵͸Ͳ ʜ/ˏˏଶ;  ܴ௦ = Ͳ,ͷͺ ∙ ܴ௬  =  Ͳ,ͷͺ · ʹ͵Ͳ =  ͳ͵͵,Ͷ ʜ/ˏˏଶ;  ܴ௣  =  ͵ͷͳ ʜ/ˏˏଶ; 

– ɜɟɪɬɢɤɚɥɶɧɵɣ ɩɪɟɞɟɥɶɧɵɣ ɩɪɨɝɢɛ ɛɚɥɤɢ ௨݂ = ݈/ʹͲͲ = ͸ͲͲͲ/ʹͲͲ =͵ ˔ˏ. 
 
2.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɪɚɫɱɟɬɧɵɯ ɭɫɢɥɢɣ 
 
Ɋɚɫɱɟɬ ɩɪɨɝɨɧɚ ɜɵɩɨɥɧɢɦ ɧɚ ɧɚɝɪɭɡɤɭ ɨɬ ɜɟɫɚ ɤɪɨɜɥɢ, ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ 

ɩɪɨɝɨɧɚ ɢ ɫɧɟɝɚ. ȼɟɬɪɨɜɚɹ ɧɚɝɪɭɡɤɚ ɧɟ ɭɱɢɬɵɜɚɟɬɫɹ, ɬɚɤ ɤɚɤ ɭɤɥɨɧ ɤɪɨɜɥɢ ߙ =Ͷ° ൑ ʹͲ°, ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɧɚɝɪɭɡɤɚ ɨɬ ɜɟɬɪɚ ɞɟɣɫɬɜɭɟɬ ɫɧɢɡɭ ɜɜɟɪɯ ɢ ɪɚɡɝɪɭɠɚɟɬ 
ɩɪɨɝɨɧɵ.  

Ɋɚɫɱɟɬ ɧɚɝɪɭɡɨɤ ɧɚ 1 ɦ2 ɩɨɤɪɵɬɢɹ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 2.1. 
 



 
 

Ɍɚɛɥɢɰɚ 2.1 – ɇɚɝɪɭɡɤɢ ɧɚ 1 ɦ2 ɩɨɤɪɵɬɢɹ 

ȼɢɞ ɧɚɝɪɭɡɤɢ 
ɇɨɪɦɚɬɢɜɧɚɹ 

ɧɚɝɪɭɡɤɚ, ̱ ʜ/ˏଶ 
Ʉɨɷɮɮɢɰɢɟɧɬ 
ɧɚɞɟɠɧɨɫɬɢ ߛ௙ 

Ɋɚɫɱɟɬɧɚɹ 
ɧɚɝɪɭɡɤɚ, ̱ ʜ/ˏଶ 

ɉɨɫɬɨɹɧɧɵɟ ɧɚɝɪɭɡɤɢ 
Ɉɝɪɚɠɞɚɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ 
Ʉɪɨɜɥɹ ɩɪɨɮɥɢɫɬ ʜʠ͵ͷ −ͳͲͲͲ − Ͳ,͹ 

0,074 1,05 0,078 

ɇɟɫɭɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ 
ɋɨɛɫɬɜɟɧɧɵɣ ɜɟɫ ɩɪɨɝɨɧɚ 24ɉ 

0,18 1,05 0,19 

ɂɬɨɝɨ ɩɨɫɬɨɹɧɧɚɹ ɧɚɝɪɭɡɤɚ 0,25 – 0,27 
 

ɇɨɪɦɚɬɢɜɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ 1 ɩɨɝ.ɦ ɩɪɨɝɨɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
˓˒,௡ݍ  = ቆݍ ௡,˒˓௥ܿߙݏ݋ + ܵ௢ቇ ∙ ܾ + ˅˔˓˒ݍ ∙ ͻ,ͺͳ ∙ ͳͲ−ଷ,                                                    ሺʹ.ͳሻ 

 
ɝɞɟ ݍ ௡,˒˓௥ − ɧɨɪɦɚɬɢɜɧɚɹ ɧɚɝɪɭɡɤɚ ɩɨɜɟɪɯɧɨɫɬɢ ɤɪɨɜɥɢ, ̱ ʜ ˏଶ⁄ ߙݏ݋ܿ ; = ͳ,  ɬ.ɤ. ɤɪɨɜɥɹ ɦɚɥɨɭɤɥɨɧɧɚɹ (𝑖 = ͹%ሻ; ܾ − ɲɚɝ ɩɪɨɝɨɧɨɜ, ɦ; ݍ˒˓˔˅ − ɦɚɫɫɚ 1 ɩɨɝ.ɦ ɩɪɨɝɨɧɚ ɢɡ ɲɜɟɥɥɟɪɚ №ʹͶ; ܵ௢ − ɧɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɫɧɟɝɨɜɨɣ ɧɚɝɪɭɡɤɢ ɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɭɸ 
ɩɪɨɟɤɰɢɸ ɩɨɤɪɵɬɢɹ ˍʜ ˏଶ⁄ ; 

ɇɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɫɧɟɝɨɜɨɣ ɧɚɝɪɭɡɤɢ ɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɭɸ ɩɪɨɟɤɰɢɸ 
ɩɨɤɪɵɬɢɹ ܵ଴, ɤɉɚ, ɫɥɟɞɭɟɬ ɨɩɪɟɞɟɥɹɬɶ ɩɨ ɮɨɪɦɭɥɟ  

   ܵ଴ = ܿ௘ ∙ ܿ௧ ∙ ߤ ∙ ௚ܵ,                                                                                                   ሺʹ.ʹሻ  
 
ɝɞɟ ܿ௘ − ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɫɧɨɫ ɫɧɟɝɚ ɫ ɩɨɤɪɵɬɢɣ ɡɞɚɧɢɣ ɩɨɞ 
ɞɟɣɫɬɜɢɟɦ ɜɟɬɪɚ ɢɥɢ ɢɧɵɯ ɮɚɤɬɨɪɨɜ, ɩɪɢɧɢɦɚɟɦɵɣ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩ.10.7 ɋɉ 
20.13330.2016 «ɇɚɝɪɭɡɤɢ ɢ ɜɨɡɞɟɣɫɬɜɢɹ». Ⱦɥɹ ɩɨɥɨɝɢɯ (ɫ ɭɤɥɨɧɚɦɢ ɞɨ 12%) 
ɩɨɤɪɵɬɢɣ ɨɞɧɨɩɪɨɥɟɬɧɵɯ ɢ ɦɧɨɝɨɩɪɨɥɟɬɧɵɯ ɡɞɚɧɢɣ, ɩɪɨɟɤɬɢɪɭɟɦɵɯ ɧɚ 
ɦɟɫɬɧɨɫɬɢ ɬɢɩɨɜ Ⱥ ɢɥɢ ȼ ɢ ɢɦɟɸɳɢɯ ɯɚɪɚɤɬɟɪɧɵɣ ɪɚɡɦɟɪ ɜ ɩɥɚɧɟ  ɧɟ ɛɨɥɟɟ 100 
ɦ, ɫɥɟɞɭɟɬ ɭɫɬɚɧɨɜɢɬɶ ɤɨɷɮɮɢɰɢɟɧɬ ɫɧɨɫɚ ɫɧɟɝɚ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɮɨɪɦɭɥɟ 
(2.3), ɧɨ ɧɟ ɦɟɧɟɟ 0,5: 

 ܿ௘ = (ͳ,ʹ − Ͳ,Ͷ√݇)ሺͲ,ͺ + Ͳ,ͲͲʹ ∙ ݈௖ሻ,                                                                ሺʹ.͵ሻ 
 

ɝɞɟ ݇ −  ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɬɚɛɥ. 11.2 ɋɉ 20.13330.2016 «ɇɚɝɪɭɡɤɢ ɢ ɜɨɡɞɟɣɫɬɜɢɹ» 
ɞɥɹ ɬɢɩɨɜ ɦɟɫɬɧɨɫɬɢ Ⱥ ɢɥɢ ȼ. ɋɨɝɥɚɫɧɨ ɬɢɩɭ ɦɟɫɬɧɨɫɬɢ ȼ, ɫ ɭɱɟɬɨɦ ɥɢɧɟɣɧɨɣ 
ɢɧɬɟɪɩɨɥɹɰɢɢ ɞɥɹ ɡɞɚɧɢɹ ɜɵɫɨɬɨɣ 13,24 ɦ, ɤɨɷɮɮɢɰɢɟɧɬ ݇ = Ͳ,͹ʹ. ݈௖ −  ɯɚɪɚɤɬɟɪɧɵɣ ɪɚɡɦɟɪ ɩɨɤɪɵɬɢɹ, ɩɪɢɧɢɦɚɟɦɵɣ ɧɟ ɛɨɥɟɟ 100 ɦ, 
ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ 

 



 
 

݈௖ = ʹܾ − ܾଶ ݈⁄ ,                                                                                                         ሺʹ.Ͷሻ 
 ܾ − ɧɚɢɦɟɧɶɲɢɣ ɪɚɡɦɟɪ ɩɨɤɪɵɬɢɹ ɜ ɩɥɚɧɟ, ɦ;  ݈ −  ɧɚɢɛɨɥɶɲɢɣ ɪɚɡɦɟɪ ɩɨɤɪɵɬɢɹ ɜ ɩɥɚɧɟ, ɦ. 
ɉɪɢɧɢɦɚɟɦ: ܾ = ʹͶ,Ͳ ˏ; ݈ = ͷͶ,Ͳ ˏ.   
ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (2.4), ɩɨɥɭɱɚɟɦ 

 ݈௖ = ʹ ∙ ʹͶ − ʹͶଶ ͷͶ⁄ = ͵͹,͵͵ ˏ. 
 

ɉɪɢɧɢɦɚɟɦ: ݇ = Ͳ,͹ʹ; ݈௖ = ͵͹,͵͵ ɦ;    
ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (2.3), ɩɨɥɭɱɚɟɦ 
  ܿ௘ = (ͳ,ʹ − Ͳ,Ͷ√Ͳ,͹ʹ)ሺͲ,ͺ + Ͳ,ͲͲʹ ∙ ͵͹,͵͵ሻ = Ͳ,͹ͷ. 
 ܿ௧ − ɬɟɪɦɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ܿ௧ = ͳ; ߤ − ɤɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɯɨɞɚ ɨɬ ɜɟɫɚ ɫɧɟɝɨɜɨɝɨ ɩɨɤɪɨɜɚ ɡɟɦɥɢ ɤ ɫɧɟɝɨɜɨɣ 

ɧɚɝɪɭɡɤɟ ɧɚ ɩɨɤɪɵɬɢɟ, ɩɪɢɧɢɦɚɟɦɵɣ ߤ = ͳ; ௚ܵ − ɜɟɫ ɫɧɟɝɨɜɨɝɨ ɩɨɤɪɨɜɚ ɧɚ 1 ɦ2 ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɡɟɦɥɢ, 
ɩɪɢɧɢɦɚɟɦɵɣ ௚ܵ = ͳ,ͷ ɤɉɚ ɞɥɹ III  ɫɧɟɝɨɜɨɝɨ ɪɚɣɨɧɚ. 

ɉɪɢɧɢɦɚɟɦ: ܿ௘ = Ͳ,͹ͷ;  ܿ௧ = ͳ; ߤ = ͳ; ௚ܵ = ͳ,ͷ ɤɉɚ. 
ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (2.2), ɩɨɥɭɱɚɟɦ  
 ܵ଴ = Ͳ,͹ͷ ∙ ͳ ∙ ͳ ∙ ͳ,ͷ = ͳ,ͳ͵ ɤɉɚ. 

 
ɋɧɟɝɨɜɚɹ ɪɚɫɱɟɬɧɚɹ ɧɚɝɪɭɡɤɚ ܵ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 ܵ = ܵ଴ ∙ ௙ߛ ,                                                                                                                  ሺʹ.ͷሻ         
 

ɝɞɟ ܵ଴ − ɧɨɪɦɚɬɢɜɧɚɹ ɫɧɟɝɨɜɚɹ ɧɚɝɪɭɡɤɚ, ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.1); ߛ௙ − ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ. 
ɉɪɢɧɢɦɚɟɦ: ܵ଴ = ͳ,ͳ͵ ˍʞ˃; ߛ௙ = ͳ,Ͷ. 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (2.5), ɩɨɥɭɱɚɟɦ 
 ܵ = ͳ,ͳ͵ ∙ ͳ,Ͷ = ͳ,ͷͺ ˍʞ˃. 

 
ɉɪɢɧɢɦɚɟɦ: ݍ ௡,˒˓௥ = Ͳ,Ͳ͹Ͷ ˍʜ ˏଶ;⁄ ߙݏ݋ܿ  = ͳ; ܵ௢ = ͳ,ͳ͵ ˍʜ ˏଶ⁄ ; ܾ = ˅˔˓˒ݍ ;ˏ ͵ = ͳͺ,Ͷ ˍˆ/ˏ. 
ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (2.1), ɩɨɥɭɱɚɟɦ 
˓˒,௡ݍ  = (Ͳ,Ͳ͹Ͷͳ + ͳ,ͳ͵) ∙ ͵ + ʹͶ ∙ ͻ,ͺͳ ∙ ͳͲ−ଷ = ͵,ͺͷ ˍʜ ˏଶ.⁄  



 
 

 
Ɋɚɫɱɟɬɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ 1 ɩɨɝ.ɦ ɩɪɨɝɨɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
˓˒ݍ  = ቆݍ ௡,˒˓௥ܿߙݏ݋ ∙ ௙ଵߛ + ܵ௢ ∙ ௙ଶቇߛ ∙ ܾ + ˅˔˓˒ݍ ∙ ͻ,ͺͳ ∙ ͳͲ−ଷ ∙  ௙ଶ,                           ሺʹ.͸ሻߛ

 
ɝɞɟ ݍ ௡,˒˓௥ − ɧɨɪɦɚɬɢɜɧɚɹ ɧɚɝɪɭɡɤɚ ɩɨɜɟɪɯɧɨɫɬɢ ɤɪɨɜɥɢ, ̱ ʜ ˏଶ⁄ ߙݏ݋ܿ ; − ɬ.ɤ. ɤɪɨɜɥɹ ɦɚɥɨɭɤɥɨɧɧɚɹ (𝑖 = ͹%ሻ; ܵ௢ − ɧɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɫɧɟɝɨɜɨɣ ɧɚɝɪɭɡɤɢ ɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɭɸ 
ɩɪɨɟɤɰɢɸ ɩɨɤɪɵɬɢɹ ˍʜ ˏଶ⁄ ; ܾ − ɲɚɝ ɩɪɨɝɨɧɨɜ, ɦ; ݍ˒˓˔˅ − ɦɚɫɫɚ 1 ɩɨɝ.ɦ ɩɪɨɝɨɧɚ ɢɡ ɲɜɟɥɥɟɪɚ №ʹͶ, ̱ ௙ଵߛ ;ˏ/ˆ − ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ ɞɥɹ ɜɪɟɦɟɧɧɨɣ ɧɚɝɪɭɡɤɢ; ߛ௙ଶ − ɤɨɷɮɮɢɰɢɟɧɬɵ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ ɞɥɹ ɧɚɝɪɭɡɤɢ ɨɬ ɫɨɛɫɬɜɟɧɧɨɝɨ 
ɜɟɫɚ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɤɨɧɫɬɪɭɤɰɢɣ. 

ɉɪɢɧɢɦɚɟɦ: ݍ ௡,˒˓௥ = Ͳ,Ͳ͹Ͷ ˍʜ ˏଶ;⁄ ߙݏ݋ܿ  = ͳ; ܵ௢ = ͳ,ͳ͵ ˍʜ ˏଶ⁄ ; ܾ = ˅˔˓˒ݍ ;ˏ ͵ = ʹͶ,Ͳ ˍˆ/ˏ, ߛ௙ଵ = ͳ,ʹ; ௙ଶߛ  = ͳ,Ͳͷ. 
ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (2.6), ɩɨɥɭɱɚɟɦ 
˓˒ݍ  = (Ͳ,Ͳ͹Ͷͳ ∙ ͳ,ʹ + ͳ,ͳ͵ ∙ ͳ,Ͳͷ) ∙ ͵ + ʹͶ,Ͳ ∙ ͻ,ͺͳ ∙ ͳͲ−ଷ ∙ ͳ,Ͳͷ = Ͷ,Ͳ͸ ˍʜ/ˏ. 

 
Ɍɚɤ ɤɚɤ ɤɪɨɜɟɥɶɧɵɣ ɧɚɫɬɢɥ ɤɪɟɩɢɬɫɹ ɤ ɩɪɨɝɨɧɚɦ ɠɟɫɬɤɨ ɢ ɨɛɪɚɡɭɟɬ 

ɫɩɥɨɲɧɨɟ ɩɨɥɨɬɧɢɳɟ (ɫɬɚɥɶɧɨɣ ɩɪɨɮɢɥɢɪɨɜɚɧɧɵɣ ɧɚɫɬɢɥ ɩɪɢɤɪɟɩɥɟɧ ɤ 
ɩɪɨɝɨɧɚɦ ɫɚɦɨɧɚɪɟɡɚɸɳɢɦɢ ɛɨɥɬɚɦɢ, ɚ ɥɢɫɬɵ ɧɚɫɬɢɥɚ ɫɨɟɞɢɧɟɧɵ ɦɟɠɞɭ ɫɨɛɨɣ 
ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦɢ ɡɚɤɥɟɩɤɚɦɢ), ɬɨ ɫɤɚɬɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɩɨ ݕ 
ɜɨɫɩɪɢɧɢɦɚɟɬɫɹ ɫɚɦɢɦ ɩɨɥɨɬɧɢɳɟɦ ɤɪɨɜɥɢ ɢ ɩɪɨɝɨɧ ɛɭɞɟɬ ɪɚɫɫɱɢɬɵɜɚɬɶ ɧɚ 
ɧɚɝɪɭɡɤɭ ݍ௫ (ɫɨɫɬɚɜɥɹɸɳɚɹ ɧɚɝɪɭɡɤɢ ݍ˒˓ ɧɨɪɦɚɥɶɧɚɹ ɫɤɚɬɭ). 

 

 
 

Ɋɢɫɭɧɨɤ 2.1 – ɋɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɩɪɨɝɨɧɚ ɧɚ ɫɤɚɬɟ ɤɪɨɜɥɢ 
ߙݏ݋ܿ   = ͳ; ݍ௫ = ˓˒ݍ = Ͷ,Ͳ͸ ˍʜ ˏ.⁄   



 
 

 
ɋɬɚɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɩɪɨɝɨɧɚ 
 

 
 

Ɋɢɫɭɧɨɤ 2.2 – Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɩɪɨɝɨɧɚ 
௠௔௫ܯ  = Ͷ,Ͳ͸ ∙ ͸,Ͳଶͺ = ͳͺ,ʹ͹ ˍʜ ∙ ˏ. 

௡,௠௔௫ܯ  = ˓˒,௡ݍ ∙ ݈˒˓ଶͺ = ͵,ͺͷ ∙ ͸,Ͳଶͺ = ͳ͹,͵͵ ˍʜ ∙ ˏ; 
 ܳ௠௔௫ = ˓˒ݍ ∙ ݈˒˓ʹ = Ͷ,Ͳ͸ ∙ ͸,Ͳʹ = ͳʹ,ͳͺ ˍʜ. 

 
Ʉɨɧɫɬɪɭɤɬɢɜɧɵɣ ɪɚɫɱɟɬ ɩɪɨɝɨɧɚ 
Ɍɚɤ ɤɚɤ ɩɪɨɝɨɧ ɩɪɢɧɹɬ ɢɡ ɲɜɟɥɥɟɪɚ №ʹͶ, ɜɵɩɢɲɟɦ ɢɡ ɫɨɪɬɚɦɟɧɬɚ 

ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɟɱɟɧɢɹ:  ௫ܹ,௡ = ʹͶ͵ ˔ˏଷ; ௫ܫ   = ʹͻͳͲ ˔ˏସ;   ܵ௫ = ͳ͵ͻ,Ͳ ˔ˏଷ;   ℎ = ʹͶͲ ˏˏ; ௙ܾ = = ͻͲ ˏˏ; ݐ௙ = ͳͲ ˏˏ;  ݐ௪ = ͷ,͸ ˏˏ;  ݉˒˓ = ʹͶ,Ͳ ˍˆ/ˏ. 
Ⱦɚɥɟɟ ɩɪɨɜɟɞɟɦ ɩɪɨɜɟɪɤɭ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɩɪɨɝɨɧɚ ɩɪɢɧɹɬɨɝɨ 

ɩɪɨɮɢɥɹ. ɗɬɚ ɩɪɨɜɟɪɤɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɟɪɜɨɣ ɝɪɭɩɩɟ ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ, 
ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ ɪɚɫɱɟɬɧɵɟ ɧɚɝɪɭɡɤɢ ɢ ɜɤɥɸɱɚɟɬ ɩɪɨɜɟɪɤɢ ɧɚ ɩɪɨɱɧɨɫɬɶ, ɨɛɳɭɸ 
ɢ ɦɟɫɬɧɭɸ ɭɫɬɨɣɱɢɜɨɫɬɶ ɷɥɟɦɟɧɬɨɜ ɩɪɨɝɨɧɚ. 

ɉɪɨɱɧɨɫɬɶ ɩɪɨɝɨɧɚ (ɪɢɫɭɧɨɤ 2.2) ɩɪɨɜɟɪɹɟɦ ɜ ɫɟɪɟɞɢɧɟ ɟɝɨ ɩɪɨɥɟɬɚ 
ܯ) = ܳ) ௠௔௫) ɢ ɧɚ ɨɩɨɪɟܯ = ܳ௠௔௫). 

 𝜎 = ௠௔௫௫ܹ,௡ܯ = ͳͺ,ʹ͹ ∙ ͳͲଶʹͶ͵ ∙ ʹ͵Ͳ ∙ ͳ ∙ ͳͲ−ଵ = Ͳ,͵͵ < ͳ; 
 



 
 

𝜏 = ܳ௠௔௫ ∙ ܵ௫ܫ௫ ∙ ௪ݐ ∙ ܴ௦ ∙ ௖ߛ = ͳʹ,ͳͺ ∙ ͳ͵ͻ,ͲʹͻͳͲ ∙ Ͳ,ͷ͸ · ͳ͵͵,Ͷ · ͳͲ−ଵ · ͳ = Ͳ,Ͳͺ < ͳ; 
 𝜎௠௔௫ = 𝜎 ∙ ܴ௬ = Ͳ,͵͵ ∙ ʹ͵Ͳ = ͹ͷ,ͻ ʜ ˏˏ⁄ ଶ ; 
 𝜏௠௔௫ = 𝜏 ∙ ܴ௦ = Ͳ,Ͳͺ ∙ ͳ͵͵,Ͷ = ͳͲ,͸͹ ʜ ˏˏ⁄ ଶ.  
 
ɗɩɸɪɵ ɧɨɪɦɚɥɶɧɵɯ ɢ ɤɚɫɚɬɟɥɶɧɵɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɛɚɥɤɟ 1-ɝɨ ɤɥɚɫɫɚ 

ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 2.3. 
 

 
 

Ɋɢɫɭɧɨɤ 2.3 – ɗɩɸɪɵ ɧɨɪɦɚɥɶɧɵɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɛɚɥɤɟ ɧɚɫɬɢɥɚ 
 

ɉɪɨɜɟɪɤɚ ɨɛɳɟɣ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɪɨɝɨɧɚ 
Ɉɛɳɭɸ ɭɫɬɨɣɱɢɜɨɫɬɶ ɩɪɨɝɨɧɚ ɦɨɠɧɨ ɫɱɢɬɚɬɶ ɨɛɟɫɩɟɱɟɧɧɨɣ, ɬɚɤ ɤɚɤ 

ɢɦɟɟɬ ɦɟɫɬɨ ɩɟɪɟɞɚɱɚ ɧɚɝɪɭɡɤɢ ɧɚ ɩɪɨɝɨɧ ɱɟɪɟɡ ɩɪɨɮɢɥɶɧɵɣ ɧɚɫɬɢɥ, 
ɧɟɩɪɟɪɵɜɧɨ ɨɩɢɪɚɸɳɢɣɫɹ ɧɚ ɫɠɚɬɵɣ ɩɨɹɫ ɩɪɨɝɨɧɚ ɢ ɫ ɧɢɦ ɫɜɹɡɚɧɧɵɣ 
ɫɚɦɨɧɚɪɟɡɚɸɳɢɦɢ ɛɨɥɬɚɦɢ. 

ɉɪɨɜɟɪɤɚ ɦɟɫɬɧɨɣ ɭɫɬɨɣɱɢɜɨɫɬɢ ɷɥɟɦɟɧɬɨɜ ɩɪɨɝɨɧɚ 
ɋɠɚɬɵɟ ɷɥɟɦɟɧɬɵ ɩɪɨɝɨɧɚ ɦɨɝɭɬ ɩɨɬɟɪɹɬɶ ɭɫɬɨɣɱɢɜɨɫɬɶ ɩɪɢ 

ɨɩɪɟɞɟɥɟɧɧɨɦ ɫɨɨɬɧɨɲɟɧɢɢ ɢɯ ɪɚɡɦɟɪɨɜ, ɬɚɤ ɤɚɤ ɩɪɨɝɨɧ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧ ɢɡ 
ɩɪɨɤɚɬɧɨɝɨ ɩɪɨɮɢɥɹ, ɬɨ ɨɧ ɢɦɟɟɬ ɬɚɤɨɟ ɫɨɨɬɧɨɲɟɧɢɟ ɪɚɡɦɟɪɨɜ ɷɥɟɦɟɧɬɨɜ, ɩɪɢ 
ɤɨɬɨɪɨɦ ɢɯ ɦɟɫɬɧɚɹ ɭɫɬɨɣɱɢɜɨɫɬɶ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɨɜɟɪɤɚ ɧɚ 
ɦɟɫɬɧɭɸ ɭɫɬɨɣɱɢɜɨɫɬɶ ɷɥɟɦɟɧɬɨɜ ɩɪɨɤɚɬɧɵɯ ɩɪɨɝɨɧɨɜ ɧɟ ɬɪɟɛɭɟɬɫɹ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɵɩɨɥɧɟɧɢɟ ɩɪɨɜɟɪɨɤ ɩɪɨɱɧɨɫɬɢ ɨɛɳɟɣ ɭɫɬɨɣɱɢɜɨɫɬɢ 
ɩɪɨɝɨɧɚ, ɦɟɫɬɧɨɣ ɭɫɬɨɣɱɢɜɨɫɬɢ ɟɝɨ ɷɥɟɦɟɧɬɨɜ ɝɚɪɚɧɬɢɪɭɟɬ ɧɟ ɧɚɫɬɭɩɥɟɧɢɟ 
ɩɟɪɜɨɝɨ ɩɪɟɞɟɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ.  

Ⱦɚɥɟɟ ɜɵɩɨɥɧɹɟɦ ɪɚɫɱɟɬ ɩɨ ɜɬɨɪɨɦɭ ɩɪɟɞɟɥɶɧɨɦɭ ɫɨɫɬɨɹɧɢɸ – ɩɪɨɜɟɪɹɟɦ 
ɩɪɨɝɢɛ ɩɪɨɝɨɧɚ ɢ ɫɪɚɜɧɢɜɚɟɦ ɟɝɨ ɫ ɩɪɟɞɟɥɶɧɵɦ. 

ɉɪɨɜɟɪɤɚ ɠɟɫɬɤɨɫɬɢ ɩɪɨɝɨɧɚ 
ɉɪɨɜɟɪɤɚ ɞɟɮɨɪɦɚɬɢɜɧɨɫɬɢ (ɠɟɫɬɤɨɫɬɢ) ɨɬɧɨɫɢɬɫɹ ɤɨ ɜɬɨɪɨɣ ɝɪɭɩɩɟ 

ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ ɢ ɧɚɩɪɚɜɥɟɧɚ ɧɚ ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɭɫɥɨɜɢɣ, 
ɡɚɬɪɭɞɧɹɸɳɢɯ ɢɯ ɧɨɪɦɚɥɶɧɭɸ ɷɤɫɩɥɭɚɬɚɰɢɸ. ɋɭɬɶ ɩɪɨɜɟɪɤɢ ɡɚɤɥɸɱɚɟɬɫɹ ɜ 
ɬɨɦ, ɱɬɨ ɦɚɤɫɢɦɚɥɶɧɵɣ ɩɪɨɝɢɛ ௠݂௔௫  ɧɟ ɞɨɥɠɟɧ ɩɪɟɜɵɲɚɬɶ ɩɪɟɞɟɥɶɧɵɯ 
ɡɧɚɱɟɧɢɣ ௨݂.  

Ⱦɥɹ ɩɪɨɝɨɧɚ 



 
 

 

௠݂௔௫ = ௡,௠௔௫ܯ ∙ ݈˒˓ଶͳͲ ∙ ܧ ∙ ௫ܫ ,                                                                                                ሺʹ.͹ሻ 

 
ɉɪɢɧɢɦɚɟɦ: ܯ௡,௠௔௫ = ͳ͹,͵͵ ˍʜ ∙ ˏ; ݈˒˓ = ͸ ˏ; ܧ  = ʹ,Ͳ͸ ∙ ͳͲହ,  ܫ௫ = ʹͻͳͲ ˔ˏସ.  
ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (2.7), ɩɨɥɭɱɚɟɦ 

௠݂௔௫ = ͳ͹,͵͵ ∙ ͳͲଶ ∙ ͸,Ͳଶ ∙ ͳͲସͳͲ ∙ ʹ,Ͳ͸ ∙ ͳͲହ ∙ ͳͲ−ଵ ∙ ʹͻͳͲ = ͳ,ͲͶ ˔ˏ < ௨݂ሺ଺,଴ሻ = ݈˒˓ʹͲͲ = ͸ͲͲʹͲͲ = = ͵,ͲͲ ˔ˏ. 
 

ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɠɟɫɬɤɨɫɬɶ ɩɪɨɝɨɧɚ ɨɛɟɫɩɟɱɟɧɚ. 
 
2.3 Ɋɚɫɱɟɬ ɢ ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɫɬɪɨɩɢɥɶɧɨɣ ɮɟɪɦɵ ɜ ɨɫɹɯ Ⱥ-Ⱦ 
 
Ɋɚɫɱёɬ ɮɟɪɦɵ ɜ ɨɫɹɯ Ⱥ-Ⱦ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ ɉɄ 

SCAD++, ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ ȼ. ɉɟɪɟɞ ɧɚɱɚɥɨɦ 
ɪɚɫɱёɬɚ ɧɟɨɛɯɨɞɢɦɨ ɡɚɞɚɬɶ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɢ ɫɨɛɪɚɬɶ ɧɚɝɪɭɡɤɢ ɧɚ 
ɫɬɪɨɩɢɥɶɧɭɸ ɮɟɪɦɭ. 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: 
− ɩɪɨɥɟɬ ɮɟɪɦɵ ɜ ɨɫɹɯ А − Д = ʹͶ ˏ; 
– ɜɵɫɨɬɚ ɮɟɪɦɵ ɧɚ ɨɩɨɪɟ ℎ௥௢ = ʹͶͲͲ ˏˏ; 
− ɭɤɥɨɧ ɩɨɹɫɨɜ ɮɟɪɦɵ – 7%; 
− ɷɥɟɦɟɧɬɵ ɪɟɲɟɬɤɢ ɮɟɪɦɵ ɢɡ ɩɚɪɧɵɯ ɭɝɨɥɤɨɜ ɫɬɚɥɶɧɵɯ ɝɨɪɹɱɟɤɚɬɚɧɵɯ 

ɩɨ ȽɈɋɌ 8509-93 ɢ ɩɨ ȽɈɋɌ 8510-86, ɬɢɩ ɪɟɲɟɬɤɢ − ɬɪɟɭɝɨɥɶɧɚɹ ɫ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɦɢ ɫɬɨɣɤɚɦɢ;  

− ɦɚɬɟɪɢɚɥ ɫɬɪɨɩɢɥɶɧɨɣ ɮɟɪɦɵ – ɫɬɚɥɶ ɋ345-3 ɩɨ ȽɈɋɌ 27772-88*;  
ɝɪɭɩɩɚ ɤɨɧɫɬɪɭɤɰɢɣ – 2; ɪɚɫɱɟɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ (ɧɚɢɛɨɥɟɟ ɯɨɥɨɞɧɵɯ ɫɭɬɨɤ ɫ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,98) ɪɚɣɨɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ݐ = −ͶͶ℃; 

− ɪɚɫɱɟɬɧɚɹ ɩɨɫɬɨɹɧɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ 1 ɩɨɝ. ɦ ɫɬɪɨɩɢɥɶɧɨɣ ɮɟɪɦɵ ݍ =͵,ͷͶ ˍʜ/ˏ; ɫɧɟɝɨɜɚɹ ɧɚɝɪɭɡɤɚ ܵ = ͻ,ͳͺ ˍʜ/ˏ; 
− ɪɚɫɱɟɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɬɚɥɢ ɋ345-3 ɩɪɢ ɬɨɥɳɢɧɟ ɩɪɨɤɚɬɚ ɨɬ 0 ɞɨ 

20 ɦɦ ɜɤɥɸɱɢɬɟɥɶɧɨ: ܴ௬  =  ͵ʹͲ ʜ/ˏˏଶ, ܴ௬௡  =  ʹ͵ͷ ʜ/ˏˏଶ ܴ௨௡  =Ͷ͹Ͳ ʜ/ˏˏଶ;  ܴ௦ =  Ͳ,ͷͺ ∙ ܴ௬  =  Ͳ,ͷͺ · ͵ʹͲ =  ͳͺͷ,͸ ʜ/ˏˏଶ;  ܴ௣  =  Ͷͷͻ ʜ/ˏˏଶ;  
− ɫɨɟɞɢɧɟɧɢɹ ɷɥɟɦɟɧɬɨɜ ɮɟɪɦɵ – ɫɜɚɪɤɚ ɡɚɜɨɞɫɤɚɹ ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɚɹ 

ɞɭɝɨɜɚɹ ɜ ɫɪɟɞɟ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ; ɫɜɚɪɨɱɧɚɹ ɩɪɨɜɨɥɨɤɚ ɋɜ-08Ƚ2ɋ; ɩɨɥɨɠɟɧɢɟ 
ɲɜɨɜ ɧɢɠɧɟɟ. Ȼɨɥɬɵ Ɇ20 ɤɥɚɫɫ 5.6. 

 



 
 

 
 

Ɋɢɫɭɧɨɤ 2.4 − Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɫɯɟɦɚ ɫɬɪɨɩɢɥɶɧɨɣ ɮɟɪɦɵ 
 
2.3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱɟɬɧɵɯ ɭɫɢɥɢɣ ɜ ɫɬɟɪɠɧɹɯ ɫɬɪɨɩɢɥɶɧɨɣ ɮɟɪɦɵ  
 
ȼɫɹ ɧɚɝɪɭɡɤɚ, ɞɟɣɫɬɜɭɸɳɚɹ ɧɚ ɮɟɪɦɭ, ɩɪɢɤɥɚɞɵɜɚɟɬɫɹ ɤ ɟɟ ɭɡɥɚɦ, ɤ 

ɤɨɬɨɪɵɦ ɩɪɢɤɪɟɩɥɹɸɬɫɹ ɩɪɨɝɨɧɵ, ɩɟɪɟɞɚɸɳɢɟ ɷɬɭ ɧɚɝɪɭɡɤɭ.  
Ɋɚɫɱɟɬɧɚɹ ɭɡɥɨɜɚɹ ɧɚɝɪɭɡɤɚ ɧɚ i-ɣ ɭɡɟɥ ɫɬɪɨɩɢɥɶɧɨɣ ɮɟɪɦɵ 

ɩɨɞɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
𝑖ܨ  = ݍ ∙ ሺ݀𝑖 − ͳ + ݀𝑖ሻʹ ,                                                                                            ሺʹ.ͺሻ 

 
ɝɞɟ ݍ − ɪɚɫɱɟɬɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ 1 ɩɨɝ.ɦ;  ݀𝑖 − ͳ,  ݀𝑖 − ɪɚɡɦɟɪɵ ɩɚɧɟɥɟɣ, ɩɪɢɦɵɤɚɸɳɢɟ ɤ 𝑖 −ɦɭ ɭɡɥɭ.  

– ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɨɬ ɩɨɫɬɨɹɧɧɨɣ ɧɚɝɪɭɡɤɢ  
௤ܨ  = ݍ ∙ ݀ = ͵,ͷͶ ∙ ͵ = ͳͲ,͸ʹ ˍʜ; 

 
– ɨɬ ɫɧɟɝɨɜɨɣ ɧɚɝɪɭɡɤɢ  
௤ܨ  = ݌ ∙ ݀ = ͻ,ͳͺ ∙ ͵ = ʹ͹,ͷͶ ˍʜ. 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 



 
 

3 Ɋɚɫɱɟɬ ɢ ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɮɭɧɞɚɦɟɧɬɨɜ 
  
ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɨɫɧɨɜɚɧɢɣ ɢ ɮɭɧɞɚɦɟɧɬɨɜ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɜɵɛɨɪɟ 

ɨɫɧɨɜɚɧɢɹ, ɬɢɩɚ ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɨɫɧɨɜɧɵɯ ɪɚɡɦɟɪɨɜ ɮɭɧɞɚɦɟɧɬɚ ɢ ɜ ɢɯ 
ɫɨɜɦɟɫɬɧɨɦ ɪɚɫɱɟɬɟ ɤɚɤ ɨɞɧɨɣ ɢɡ ɱɚɫɬɟɣ ɫɨɨɪɭɠɟɧɢɹ.  

Ɉɫɧɨɜɚɧɢɟ, ɮɭɧɞɚɦɟɧɬ ɢ ɧɚɡɟɦɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɧɟɪɚɡɪɵɜɧɨ ɫɜɹɡɚɧɵ ɢ 
ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɤɚɤ ɟɞɢɧɚɹ ɫɢɫɬɟɦɚ. Ⱦɟɮɨɪɦɚɰɢɹ ɢ ɭɫɬɨɣɱɢɜɨɫɬɶ ɝɪɭɧɬɨɜ 
ɡɚɜɢɫɹɬ ɨɬ ɨɫɨɛɟɧɧɨɫɬɢ ɩɪɢɥɨɠɟɧɢɹ ɧɚɝɪɭɡɤɢ, ɪɚɡɦɟɪɨɜ ɢ ɤɨɧɫɬɪɭɤɰɢɢ 
ɮɭɧɞɚɦɟɧɬɚ ɢ ɜɫɟɝɨ ɫɨɨɪɭɠɟɧɢɹ. ȼ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɨɫɧɨɜɧɵɟ ɪɚɡɦɟɪɵ 
ɮɭɧɞɚɦɟɧɬɚ ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɚɹ ɫɯɟɦɚ ɫɨɨɪɭɠɟɧɢɹ ɨɩɪɟɞɟɥɹɸɬɫɹ ɝɟɨɥɨɝɢɱɟɫɤɢɦ 
ɫɬɪɨɟɧɢɟɦ ɫɠɢɦɚɸɳɢɯ ɝɪɭɧɬɨɜ, ɚ ɬɚɤɠɟ ɜɨɫɩɪɢɧɢɦɚɟɦɵɦ ɞɚɜɥɟɧɢɟɦ.  

 
Ɉɰɟɧɤɚ ɢɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɩɥɨɳɚɞɤɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ  
Ɉɰɟɧɤɚ ɢɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ 

ɨɬɱɟɬɚ ɨɛ ɢɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɢɡɵɫɤɚɧɢɹɯ ɧɚ ɩɥɨɳɚɞɤɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ.  
ɂɧɠɟɧɟɪɧɨ - ɝɟɨɥɨɝɢɱɟɫɤɢɣ ɪɚɡɪɟɡ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 3.1. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ ɩɪɢɜɟɞɟɧɚ ɜ ɬɚɛɥɢɰɟ 3.1.  
 

 
 

Ɋɢɫɭɧɨɤ 3.1 – ɂɧɠɟɧɟɪɧɨ – ɝɟɨɥɨɝɢɱɟɫɤɚɹ ɤɨɥɨɧɤɚ



 
 

Ɍɚɛɥɢɰɚ 3.1 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ 

№ ɇɚɢɦɟɧɨɜɚɧɢɟ 
ℎ, 
ɦ 

ɉɥɨɬɧɨɫɬɶ, ɬ/ɦ3 
ɍɞɟɥɶɧɵɣ 
ɜɟɫ, ɤɇ/ɦ3 

ȼɥɚɠɧɨɫɬɶ ݁ ܵ௥ ܫ௅ ܫ௣ ܿ, 
ɤɉɚ 

𝜑, 
ɝɪɚɞ 

 ,ܧ
Ɇɉɚ 

ܴ଴, 
ɤɉɚ ߩ ߩௗ ߩ௦ ߛ ܹ ௅ܹ ௣ܹ 

1 ɇɚɫɵɩɧɨɣ ɝɪɭɧɬ 1,0 - - - 1,65 - - - - 16,5 - - - - - - 
2 ɋɭɩɟɫɶ ɩɥɚɫɬɢɱɧɚɹ 3,0 0,20 0,20 0,25 1,89 2,7 1,58 0,7 0,77 18,9 - 0 14 26 13 250 
3 ɋɭɩɟɫɶ ɬɹɤɭɱɚɹ 3,8 0,26 0,20 0,25 1,98 2,7 1,59 0,7 1 - 10 1,2 11 21 10 200 

4 
ɉɟɫɨɤ ɦɟɥɤɢɣ 

ɫɪɟɞɧɟɣ ɩɥɨɬɧɨɫɬɢ, 
ɧɚɫɵɳɟɧɧɵɣ ɜɨɞɨɣ 

8,6 0,25 - - 2 2,66 1,6 0,66 1 - 10 - 1 30 23 200 

 
 

 
 
 
 
 
 
 
 
 



 
 

3.1 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɜɚɣɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ ɢɡ ɡɚɛɢɜɧɵɯ ɫɜɚɣ 
 
ɇɚɝɪɭɡɤɢ ɧɚ ɨɛɪɟɡɟ ɮɭɧɞɚɦɟɧɬɚ ɞɥɹ ɪɚɫɱɟɬɚ ɩɨ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ  ܰ௠௔௫ = Ͷͳʹ,ͷ ˍʜ; ௠௔௫ܯ = ͳʹͶ,ͻͳ ˍʜ ∙ ˏ;  ܳ௠௔௫ =  ʹ͸,͹͵ ˍʜ.  
ɋɟɱɟɧɢɟ ɤɨɥɨɧɧɵ  ͶͲͲ ∙ ͶͲͲ ˏˏ. ɒɚɝ ɤɨɥɨɧɧ 6 ɦ. 
 
3.2 ȼɵɛɨɪ ɝɥɭɛɢɧɵ ɡɚɥɨɠɟɧɢɹ ɪɨɫɬɜɟɪɤɚ ɢ ɞɥɢɧɵ ɫɜɚɢ 

 
Ƚɥɭɛɢɧɭ ɡɚɥɨɠɟɧɢɹ ɪɨɫɬɜɟɪɤɚ dp ɜɵɛɢɪɚɟɦ ɦɢɧɢɦɚɥɶɧɨɣ ɢɡ 

ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɬɪɟɛɨɜɚɧɢɣ: ݀௣ = −Ͳ,ͶͲ − ͳ − Ͳ,Ͳͷ = −ͳ,Ͷͷ ˏ (–0,40 ɦ – 
ɦɢɧɢɦɚɥɶɧɚɹ ɬɨɥɳɢɧɚ ɫɬɚɤɚɧɚ ɮɭɧɞɚɦɟɧɬɚ, 1 ɦ – ɨɬɦɟɬɤɚ ɧɢɡɚ ɤɨɥɨɧɧɵ, 0,05 ɦ 
– ɡɚɡɨɪ ɦɟɠɞɭ ɤɨɥɨɧɧɨɣ ɢ ɮɭɧɞɚɦɟɧɬɨɦ).  

Ɉɤɪɭɝɥɹɟɦ ɞɨ ɜɟɥɢɱɢɧɵ, ɱɬɨɛɵ ɜɵɫɨɬɚ ɪɨɫɬɜɟɪɤɚ ɛɵɥɚ ɤɪɚɬɧɨɣ 300 ɦɦ: ݀௣ = ͳ,ͻͷ ˏ.  
Ɉɬɦɟɬɤɭ ɝɨɥɨɜɵ ɫɜɚɢ ɩɪɢɧɢɦɚɟɦ ɧɚ 0,3 ɦ ɜɵɲɟ ɩɨɞɨɲɜɵ ɪɨɫɬɜɟɪɤɚ –1,65 

ɦ, ɫ ɩɨɫɥɟɞɭɸɳɟɣ ɪɚɡɛɢɜɤɨɣ ɩɪɢ ɠɟɫɬɤɨɦ ɫɨɩɪɹɠɟɧɢɢ ɪɨɫɬɜɟɪɤɚ ɢ ɫɜɚɢ.  
ȼ ɤɚɱɟɫɬɜɟ ɧɟɫɭɳɟɝɨ ɫɥɨɹ ɩɪɢɧɢɦɚɟɬɫɹ ɩɟɫɨɤ, ɡɚɥɟɝɚɸɳɢɣ ɫ ɨɬɦɟɬɤɢ –7,8 

ɦ, ɬɚɤ ɤɚɤ ɫɜɚɹ ɞɨɥɠɧɚ ɩɪɨɪɟɡɚɬɶ ɫɥɨɣ ɫɥɚɛɨɝɨ ɝɪɭɧɬɚ – ɬɟɤɭɱɟɣ ɫɭɩɟɫɢ. 
ɉɪɢɧɢɦɚɟɦ ɫɜɚɢ ɞɥɢɧɨɣ 7 ɦ (ɋ70.30); ɨɬɦɟɬɤɚ ɧɢɠɧɟɝɨ ɤɨɧɰɚ ɫɨɫɬɚɜɢɬ –8,4 ɦ, ɚ 
ɡɚɝɥɭɛɥɟɧɢɟ ɜ ɩɟɫɨɤ –0,6 ɦ. ɋɟɱɟɧɢɟ ɫɜɚɢ 300ɯ300 ɦɦ. 

 
3.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɫɜɚɢ 
 
ɉɨ ɯɚɪɚɤɬɟɪɭ ɪɚɛɨɬɵ ɜ ɝɪɭɧɬɟ ɫɜɚɹ ɫ ɞɚɧɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɨɩɢɪɚɧɢɹ 

ɹɜɥɹɟɬɫɹ ɜɢɫɹɱɟɣ. 
ɇɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɫɜɚɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
ௗܨ  = ௖𝑅ߛ)௖ߛ ∙ ܴ ∙ ܣ + ݑ ∙ ௖௙ߛ ∙ ∑ሺ 𝑖݂ ∙ ℎ𝑖ሻ)                                                            ሺ͵.ͳሻ         

 
ɝɞɟ ߛ௖ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɫɜɚɢ ɜ ɝɪɭɧɬɟ; ߛ௖𝑅 – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɝɪɭɧɬɚ ɩɨɞ ɧɢɠɧɢɦ ɤɨɧɰɨɦ ɫɜɚɢ; ܴ – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɪɭɧɬɚ ɩɨɞ ɧɢɠɧɢɦ ɤɨɧɰɨɦ ɫɜɚɢ; ܣ – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɫɜɚɢ; ݑ – ɩɟɪɢɦɟɬɪ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɫɜɚɢ; ߛ௖௙ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɝɪɭɧɬɚ ɩɨ ɛɨɤɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫɜɚɢ; 𝑖݂ – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɪɭɧɬɚ ɧɚ ɛɨɤɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫɜɚɢ ɜ 
ɩɪɟɞɟɥɚɯ 𝑖 −ɝɨ ɫɥɨɹ ɝɪɭɧɬɚ; ℎ𝑖 – ɬɨɥɳɢɧɚ 𝑖 −ɝɨ ɫɥɨɹ ɝɪɭɧɬɚ. 

ɉɪɢɧɢɦɚɟɦ: ߛ௖ = ͳ; ߛ௖𝑅 = ͳ;  ܴ = ʹ͸ͲͲ ˍʞ˃; ܣ = Ͳ,Ͳͻ ˏଶ; ݑ  = ͳ ˏଶ; ௖௙ߛ =ͳ;  𝑖݂ = Ͷͺ,ͳ ˍʜ;  ℎ𝑖 = ͳ.  
ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.1), ɩɨɥɭɱɚɟɦ 
ௗܨ  = ͳ ∙ ሺͳ ∙ ʹ͸ͲͲ ∙ Ͳ,Ͳͻ + ͳ ∙ ͳ ∙ Ͷͺ,ͳ ∙ ͳ = ʹͺʹ,ͳ ˍʜ. 



 
 

 
Ɍɚɛɥɢɰɚ 3.2 – Ⱦɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɫɜɚɢ 

Э̭к̛̚ 
Толщ̛̦а 
̭лоя, ̥ 

Ра̭̭тоя̛̦е от 
пове̬х̦о̭т̛ 
до ̭е̬ед̛̦ы 

̭лоя, ݖ𝑖, ˏ 

𝑖݂ ,  ˍʞ˃ 
𝑖݂ ∙ ℎ𝑖 , ˍʞ˃ 

 

    

1,1 2,05 5,0 5,5 

1,25 3,22 6,0 7,5 

2,0 48,5 6,0 12,0 

1,8 6,75 6,0 10,8 

0,3 7,15 42 12,6 

 ܴ = ʹ͸ͲͲ ˍʞ˃  
∑ 𝑖݂ ∙ ℎ𝑖 =Ͷͺ,ͳ ˍʜ 

 
Ɋɚɫɱɟɬɧɚɹ ɧɚɝɪɭɡɤɚ, ɞɨɩɭɫɤɚɟɦɚɹ ɧɚ ɫɜɚɸ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 ˔ܰ˅ ൑ 𝑘ߛ/ௗܨ ,                                                                                                              ሺ͵.ʹሻ 

                     
ɝɞɟ ˔ܰ˅ − ɪɚɫɱɟɬɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɫɜɚɸ ɨɬ ɡɞɚɧɢɹ; ܨௗ − ɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɫɜɚɣ; ߛ𝑘 − ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ, ɡɚɜɢɫɢɬ ɨɬ ɫɩɨɫɨɛɚ ɨɩɪɟɞɟɥɟɧɢɹ ɧɟɫɭɳɟɣ 
ɫɩɨɫɨɛɧɨɫɬɢ ɫɜɚɢ. 

ɉɪɢɧɢɦɚɟɦ: ܨௗ = ʹͺʹ,ͳ ˍʜ; ߛ𝑘 = ͳ,Ͷ.  
ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.2), ɩɨɥɭɱɚɟɦ 
 

˔ܰ˅ ൑ ʹͺʹ,ͳͳ,Ͷ = ʹͲͳ,ͷ ˍʜ. 
 

3.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɫɜɚɣ ɜ ɮɭɧɞɚɦɟɧɬɟ 
 
Ʉɨɥɢɱɟɫɬɜɨ ɫɜɚɣ ɜ ɤɭɫɬɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 



 
 

݊ = ܰ′௠௔௫ܨௗߛ𝑘 − Ͳ,ͻ ∙ ݀௣ ∙ ߛ̝ ˓ ,                                                                                            ሺ͵.͵ሻ 

 
ɝɞɟ ܰ′௠௔௫ − ɦɚɤɫɢɦɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɤɨɥɨɧɧɭ; ܨௗ, 𝑘ߛ − ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (3.2); ݀௣ – ɝɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɪɨɫɬɜɟɪɤɚ; ̝ߛ ˓ – ɭɫɪɟɞɧɟɧɧɵɣ ɭɞɟɥɶɧɵɣ ɜɟɫ ɪɨɫɬɜɟɪɤɚ ɢ ɝɪɭɧɬɚ ɧɚ ɟɝɨ ɨɛɪɟɡɚɯ; 

ɉɪɢɧɢɦɚɟɦ:ܰ௠௔௫ = Ͷͳʹ,ͷ ˍʜ; ௗܨ = ʹͺʹ,ͳ ˍʜ; 𝑘ߛ  = ͳ,Ͷ;  ݀௣ = ͳ,ͻͷ ˏ; ̝ߛ ˓ = ʹͲ ˍʜ/ˏଷ. 
ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.3), ɩɨɥɭɱɚɟɦ 
 ݊ = Ͷͳʹ,ͷʹͲͳ,ͷ − Ͳ,ͻ ∙ ͳ,ͻͷ ∙ ʹͲ = ʹ,Ͷͺ ˛˕.  
 
ɉɪɢɧɢɦɚɟɦ 3 ɫɜɚɢ. ɋɜɚɢ ɪɚɡɦɟɳɚɟɦ ɜ ɞɜɚ ɪɹɞɚ (ɪɢɫɭɧɨɤ 3.2) ɫ 

ɪɚɫɫɬɨɹɧɢɟɦ ɦɟɠɞɭ ɨɫɹɦɢ ɫɜɚɣ 450 ɦɦ. Ɋɚɡɦɟɪɵ ɪɨɫɬɜɟɪɤɚ ɜ ɩɥɚɧɟ ɫɨɫɬɚɜɹɬ, 
ɭɱɢɬɵɜɚɹ ɫɜɟɫɵ ɟɝɨ ɡɚ ɧɚɪɭɠɧɵɟ ɝɪɚɧɢ ɫɜɚɣ 250 ɦɦ, 1500ɯ1500 ɦɦ, ɜɵɫɨɬɚ 
ɫɬɭɩɟɧɢ 300 ɦɦ. 

 

 
 

Ɋɢɫɭɧɨɤ 3.2 – ɋɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɫɜɚɣ ɜ ɤɭɫɬɟ 
 

3.5 ɉɪɢɜɟɞɟɧɢɟ ɧɚɝɪɭɡɨɤ ɤ ɩɨɞɨɲɜɟ ɮɭɧɞɚɦɟɧɬɚ 
 
ɉɪɢɜɟɞɟɧɧɨɟ ɩɪɨɞɨɥɶɧɨɟ ɭɫɢɥɢɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 ܰ′ = ܰ௠௔௫ + ௣ܰ ,                                                                                                      ሺ͵.Ͷሻ          

 



 
 

ɝɞɟ ˓ܰ – ɧɚɝɪɭɡɤɚ ɨɬ ɜɟɫɚ ɪɨɫɬɜɟɪɤɚ. 
 

ɇɚɝɪɭɡɤɚ ɨɬ ɜɟɫɚ ɪɨɫɬɜɟɪɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 ˓ܰ = ͳ,ͳ ∙ ݀˓ ∙ ܾ˓ ∙ ݈˓ ∙ ߛ̝ ˓,                                                                                       ሺ͵.ͷሻ         

         
ɝɞɟ ͳ,ͳ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ; 

 ݀˓ – ɝɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɪɨɫɬɜɟɪɤɚ; 
 ܾ˓ – ɲɢɪɢɧɚ ɪɨɫɬɜɟɪɤɚ ɜ ɩɥɚɧɟ; 
 ݈˓ – ɞɥɢɧɚ ɪɨɫɬɜɟɪɤɚ ɜ ɩɥɚɧɟ; 
ߛ̝  ˓ − ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (3.3). 

ɉɪɢɧɢɦɚɟɦ: ݀˓ = ͳ,ͻͷ ˏ; ܾ˓ = ͳ,ͷ ˏ; ݈˓ = ͳ,ͷ ˏ; ̝ߛ ˓ = ʹͲ ˍʜ/ˏଶ. 
ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.5), ɩɨɥɭɱɚɟɦ 

 ˓ܰ = ͳ,ͳ ∙ ͳ,ͻͷ ∙ ͳ,ͷ ∙ ͳ,ͷ ∙ ʹͲ = ͻ͸,ͷ͵ ˍʜ. 
 
ɉɪɢɧɢɦɚɟɦ: ܰ௠௔௫ = Ͷͳʹ,ͷ ˍʜ; ˓ܰ = ͻ͸,ͷ͵ ˍʜ. 
ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.4), ɩɨɥɭɱɚɟɦ 
 ܰ′ = Ͷͳʹ,ͷ + ͻ͸,ͷ͵ = ͷͲͻ,Ͳ͵ ˍʜ. 
 
ɉɪɢɜɟɞɟɧɧɵɣ ɢɡɝɢɛɚɸɳɢɣ ɦɨɦɟɧɬ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
′ܯ  =           ௠௔௫                                                                                                                ሺ͵.͸ሻܯ
 

ɝɞɟ ܯ௠௔௫ − ɢɡɝɢɛɚɸɳɢɣ ɦɨɦɟɧɬ, ɩɟɪɟɞɚɸɳɢɣɫɹ ɨɬ ɤɨɥɨɧɧɵ; 
ɉɪɢɧɢɦɚɟɦ: ܯ௠௔௫ = ͳʹͶ,ͻͳˍʜ ∙ ˏ. 
ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.6), ɩɨɥɭɱɚɟɦ 
′ܯ  = ͳʹͶ,ͻͳˍʜ ∙ ˏ. 
 
ɉɪɢɜɟɞɟɧɧɨɟ ɩɨɩɟɪɟɱɧɨɟ ɭɫɢɥɢɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 ܳ′ = ܳˍ,                                                                                                                      ሺ͵.͹ሻ          

 
ɝɞɟ ܳ௠௔௫ − ɢɡɝɢɛɚɸɳɢɣ ɦɨɦɟɧɬ, ɩɟɪɟɞɚɸɳɢɣɫɹ ɨɬ ɤɨɥɨɧɧɵ; 

ɉɪɢɧɢɦɚɟɦ: ܳ௠௔௫ = ʹ͸,͹͵ ˍʜ. 
ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.7), ɩɨɥɭɱɚɟɦ 
 ܳ′ = ʹ͸,͹͵ ˍʜ. 
 
3.6 ɉɪɨɜɟɪɤɚ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɫɜɚɣ 
 



 
 

˔ܰ′˅ ൑ ͳ,ʹ ∙ 𝑘ߛௗܨ ,                                                                                                           ሺ͵.ͺሻ 

  
ɝɞɟ ܨௗ , 𝑘ߛ − ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (3.3); 
 

˔ܰ′˅ = ܰ ′݊ ,                                                                                                                    ሺ͵.ͻሻ 

 
ɉɪɢɧɢɦɚɟɦ: ܨௗ = ʹͺʹ,ͳ ˍʜ; ߛ𝑘 = ͳ,Ͷ;  ܰ = ͷͲͻ,Ͳ͵ ˍʜ;  ݊ = ͵ ˛˕.  
ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɵ (3.8), (3.9) ɩɨɥɭɱɚɟɦ 
 

˔ܰଵ˅,ଶ,ଷ = ͷͲͻ,Ͳ͵͵ = ͳ͸ͻ,͸ͺ ˍʜ ൑ ͳ,ʹ ∙ ʹͺʹ,ͳͳ,Ͷ = ʹͶͳ,ͺͲ ˍʜ. 
 

ɍɫɥɨɜɢɹ ɜɵɩɨɥɧɹɸɬɫɹ, ɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɟɫɩɟɱɟɧɚ. 
 

3.7 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɪɨɫɬɜɟɪɤɚ 
 
Ƚɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɪɨɫɬɜɟɪɤɚ ݀௣ = −ͳ,ͻͷ ˏ. 
ȼɵɫɨɬɚ ɪɨɫɬɜɟɪɤɚ ℎ௣ = Ͳ,͹ ˏ. 
Ɋɚɡɦɟɪɵ ɩɨɞɤɨɥɨɧɧɢɤɚ ɜ ɩɥɚɧɟ ɞɥɹ ɤɨɥɨɧɧɵ 400ɯ400 ɦɦ – 900ɯ900 ɦɦ. 
ȼɵɫɨɬɚ ɫɬɭɩɟɧɢ – 600 ɦɦ. 
Ƚɥɭɛɢɧɚ ɡɚɞɟɥɤɢ ɤɨɥɨɧɧɵ ɜ ɫɬɚɤɚɧ ݀௖ = ͺͷͲ ˏˏ. 
Ƚɥɭɛɢɧɚ ɫɬɚɤɚɧɚ – 900 ɦɦ. 
Ɋɚɡɦɟɪɵ ɪɨɫɬɜɟɪɤɚ ɜ ɩɥɚɧɟ – 1500ɯ1500 ɦɦ. 
 

 
 

Ɋɢɫɭɧɨɤ 3.3 – ɋɯɟɦɚ ɫ ɨɛɨɡɧɚɱɟɧɢɹɦɢ ɪɚɡɦɟɪɨɜ ɮɭɧɞɚɦɟɧɬɚ 
3.7.1 Ɋɚɫɱɟɬ ɧɚ ɩɪɨɞɚɜɥɢɜɚɧɢɟ ɪɨɫɬɜɟɪɤɚ ɤɨɥɨɧɧɨɣ 



 
 

 
ɉɪɨɜɟɪɤɚ ɧɚ ɩɪɨɞɚɜɥɢɜɚɧɢɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
ܨ  ൑ ʹ ∙ ܴ௕௧ߙ [ℎ଴௣ܿଵ ሺܾ௖ + ܿଶሻ + ℎ଴௣ܿଶ ሺ݈௖ + ܿଵሻ],                                                   ሺ͵.ͳͲሻ 

 
ɝɞɟ ܨ – ɪɚɫɱɟɬɧɚɹ ɩɪɨɞɚɜɥɢɜɚɸɳɚɹ ɫɢɥɚ, ɤɇ; ܴ௕௧ – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɪɚɫɬɹɠɟɧɢɸ, ɤɉɚ, ɞɥɹ ɛɟɬɨɧɚ ɤɥɚɫɫɚ 
ɩɨ ɩɪɨɱɧɨɫɬɢ ȼ20; ℎ଴௣ – ɪɚɛɨɱɚɹ ɜɵɫɨɬɚ ɫɟɱɟɧɢɹ ɪɨɫɬɜɟɪɤɚ; ߙ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɱɚɫɬɢɱɧɭɸ ɩɟɪɟɞɚɱɭ ɩɪɨɞɨɥɶɧɨɣ ɫɢɥɵ 
ɱɟɪɟɡ ɫɬɟɧɤɢ ɫɬɚɤɚɧɚ; ܿଵ, ܿଶ – ɪɚɫɫɬɨɹɧɢɹ ɨɬ ɝɪɚɧɟɣ ɤɨɥɨɧɧɵ ɞɨ ɝɪɚɧɟɣ ɨɫɧɨɜɚɧɢɹ ɩɢɪɚɦɢɞɵ 
ɩɪɨɞɚɜɥɢɜɚɧɢɹ, ɩɪɢɧɢɦɚɟɦɵɟ ɧɟ ɛɨɥɟɟ ℎ଴௣ ɢ ɧɟ ɦɟɧɟɟ Ͳ,Ͷℎ଴௣; ܾ௖ , ݈௖ – ɪɚɡɦɟɪɵ ɫɟɱɟɧɢɹ ɤɨɥɨɧɧɵ. 

Ɋɚɫɱɟɬɧɚɹ ɩɪɨɞɚɜɥɢɜɚɸɳɚɹ ɫɢɥɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
ܨ  = ʹ ∙ ( ˔ܰଵ˅,ଶ,ଷ ∙ ͵),                                                                                                ሺ͵.ͳͳሻ

        
ɝɞɟ ˔ܰଵ˅,ଶ,ଷ − ɭɫɢɥɢɹ ɜ ɫɜɚɹɯ ɨɬ ɧɚɝɪɭɡɨɤ, ɩɪɢɥɨɠɟɧɧɵɯ ɤ ɨɛɪɟɡɭ ɪɨɫɬɜɟɪɤɚ. 

ɉɪɢɧɢɦɚɟɦ: ˔ܰଵ˅,ଶ,ଷ = ͳ͸ͻ,͸ͺ ˍʜ.  
ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.11), ɩɨɥɭɱɚɟɦ 

ܨ  = ʹ ∙ ሺͳ͸ͻ,͸ͺ ∙ ͵ሻ = ͳͲͳͺ,Ͳͺ ɤɇ. 
 

Ʉɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɱɚɫɬɢɱɧɭɸ ɩɟɪɟɞɚɱɭ ɩɪɨɞɨɥɶɧɨɣ ɫɢɥɵ ɱɟɪɟɡ 
ɫɬɟɧɤɢ ɫɬɚɤɚɧɚ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ                          

ߙ  = ͳ − Ͳ,Ͷ ∙ ܴ௕௧ ∙ ′௖ܰܣ ,                                                                                          ሺ͵.ͳʹሻ 

 
ɝɞɟ ܴ௕௧ − ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (3.10); 

 ܰ′ − ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (3.9); 
 ௖ – ɩɥɨɳɚɞɶ ɛɨɤɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɤɨɥɨɧɧɵ ɜ ɩɪɟɞɟɥɚɯ ɟё ɡɚɞɟɥɤɢ ɜܣ 

ɫɬɚɤɚɧ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɮɨɪɦɭɥɟ 
௖ܣ  = ʹ ∙ ሺܾ௖ + ݈௖ሻ ∙ ݀௖,                                                                                          ሺ͵.ͳ͵ሻ  
 

ɉɪɢɧɢɦɚɟɦ: ܾ௖ = Ͳ,Ͷˏ; ݈௖ = Ͳ,Ͷ ˏ; ݀௖ = Ͳ,ͺͷ ˏ.  
ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.13), ɩɨɥɭɱɚɟɦ 
௖ܣ  = ʹ ∙ ሺͲ,Ͷ + Ͳ,Ͷሻ ∙ Ͳ,ͺͷ = ͳ,͵͸ ˏ. 
 



 
 

ɉɪɢɧɢɦɚɟɦ: ܴ௕௧ = ͻͲͲ ˍʞ˃; ܰ′ = ͷͲͻ,Ͳ͵ ˍʜ.  
ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.12), ɩɨɥɭɱɚɟɦ 

ߙ  = ͳ − Ͳ,Ͷ ∙ ͻͲͲ ∙ ͳ,͵͸ͷͲͻ,Ͳ͵ = Ͳ,Ͳ͹. 
 
ɉɪɢɧɢɦɚɟɦ: ߙ = Ͳ,ͺͷ. 

 
Ɋɚɛɨɱɚɹ ɜɵɫɨɬɚ ɫɟɱɟɧɢɹ ɪɨɫɬɜɟɪɤɚ 
 ℎ଴௣ = Ͳ,͸ − Ͳ,Ͳͷ = Ͳ,ͷͷ ɦ. 

 
ɉɪɢɧɢɦɚɟɦ: ܨ = ͳͲͳͺ,Ͳͺ ˍʜ; ܴ௕௧ = ͻͲͲ,Ͳ ˍʞ˃; ℎ଴௣ = Ͳ,ͷͷ ˏ; ߙ   = Ͳ,ͺͷ; ܾ௖ = Ͳ,ͶͲ ˏ;  ݈௖ = Ͳ,ͶͲ ˏ;  ܿଶ = Ͳ,ʹʹ ˏ;   ܿଵ = Ͳ,ͷͷ ˏ. 
ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.10), ɩɨɥɭɱɚɟɦ 
 ͳͲͳͺ,Ͳͺˍʜ ൑ ʹ ∙ ͻͲͲͲ,ͺͷ [Ͳ,ͷͷͲ,ͷͷ ሺͲ,Ͷ + Ͳ,ʹʹሻ + Ͳ,ͷͷͲ,ʹʹ ሺͲ,Ͷ + Ͳ,ͷͷሻ] = ͸͵Ͷʹ,͵͸ˍʜ. 
 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ.  
 
3.7.2 Ɋɚɫɱɟɬ ɧɚ ɩɪɨɞɚɜɥɢɜɚɧɢɟ ɫɬɭɩɟɧɢ ɪɨɫɬɜɟɪɤɚ ɭɝɥɨɜɨɣ ɫɜɚɟɣ 
 
ɉɪɨɜɟɪɤɚ ɧɚ ɩɪɨɞɚɜɥɢɜɚɧɢɟ ɭɝɥɨɜɨɣ ɫɜɚɟɣ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 ˔ܰ˅ ൑ ܴ௕௧ ∙ ℎ଴ଵ ଵߚ] ቀܾ଴ଶ + ܿ଴ଶʹቁ + ଶߚ ቀܾ଴ଵ + ܿ଴ଵʹቁ],                                      ሺ͵.ͳͶሻ 

                                   
ɝɞɟ ˔ܰ˅ − ɧɚɢɛɨɥɶɲɟɟ ɭɫɢɥɢɟ ɜ ɭɝɥɨɜɨɣ ɫɜɚɟ, ɨɩɪɟɞɟɥɹɟɦɨɟ ɨɬ ɧɚɝɪɭɡɨɤ ɜ 
ɭɪɨɜɧɟ ɩɨɞɨɲɜɵ ɪɨɫɬɜɟɪɤɚ; 

  ℎ଴ଵ − ɪɚɛɨɱɚɹ ɜɵɫɨɬɚ ɫɬɭɩɟɧɢ ɪɨɫɬɜɟɪɤɚ; 
,ଵߚ   ଶߚ − ɤɨɷɮɮɢɰɢɟɧɬɵ, ɡɚɜɢɫɹɳɢɟ ɨɬ  (ℎ଴𝑖 ܿ଴𝑖⁄ ሻ; 
  ܾ ଴ଵ, ܾ଴ଶ − ɪɚɫɫɬɨɹɧɢɹ ɨɬ ɜɧɭɬɪɟɧɧɟɣ ɝɪɚɧɢ ɫɜɚɣ ɞɨ ɧɚɪɭɠɧɵɯ ɝɪɚɧɟɣ 

ɪɨɫɬɜɟɪɤɚ; 
 ܿ଴ଵ, ܿ଴ଶ − ɪɚɫɫɬɨɹɧɢɹ ɨɬ ɜɧɭɬɪɟɧɧɟɣ ɝɪɚɧɢ ɫɜɚɣ ɞɨ ɩɨɞɤɨɥɨɧɧɢɤɚ. 

ɉɪɢɧɢɦɚɟɦ: ˔ܰ˅ = ͳ͸ͻ,͸ͺ  ˍʜ;  ܴ௕௧ = ͻͲͲ ˍʞ˃; ߚଵ = Ͳ,͸; ଶߚ = ͳ; ℎ଴ଵ = = Ͳ,ͷͷ; ܾ଴ଶ = ܾ଴ଵ = ͳ,Ͳͷ ˏ; ܿ଴ଵ = ℎ଴ଵ =  Ͳ,ͷͷ ˏˏ; ܿ଴ଶ = Ͳ,Ͷℎ଴ଵ =  Ͳ,ʹʹ ˏˏ. 
ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.14), ɩɨɥɭɱɚɟɦ 

 ͳ͸ͻ,͸ͺˍʜ ൑ ͻͲͲ ∙ Ͳ,ͷͷ[Ͳ,͸ ∙ ሺͳ,Ͳͷ + Ͳ,ͷ ∙ Ͳ,ʹʹሻ + ͳ ∙ ሺͳ,Ͳͷ + Ͳ,ͷ ∙ Ͳ,ͷͷሻ] = = ͳͲͲͲ,ͶͲˍʜ. 
 

ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ.  



 
 

 
3.7.3 Ɋɚɫɱɟɬ ɩɥɢɬɵ ɪɨɫɬɜɟɪɤɚ ɧɚ ɢɡɝɢɛ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɫɟɱɟɧɢɹ 

ɚɪɦɚɬɭɪɵ 
 
Ɇɨɦɟɧɬ, ɜɨɡɧɢɤɚɸɳɢɣ ɜ ɩɥɨɫɤɨɫɬɢ ݔ ɪɨɫɬɜɟɪɤɚ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ 
௫𝑖ܯ  = 𝛴 ˔ܰ˅ ∙ 𝑖ݔ ,                                                                                                      ሺ͵.ͳͷሻ          

             
ɝɞɟ ˔ܰ˅ − ɪɚɫɱɟɬɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɫɜɚɸ; ݔ𝑖 − ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɰɟɧɬɪɚ ɤɚɠɞɨɣ ɫɜɚɢ ɜ ɩɪɟɞɟɥɚɯ ɢɡɝɢɛɚɟɦɨɣ ɤɨɧɫɨɥɢ ɞɨ 
ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɫɟɱɟɧɢɹ. 

 
Ɇɨɦɟɧɬ, ɜɨɡɧɢɤɚɸɳɢɣ ɜ ɩɥɨɫɤɨɫɬɢ ݕ ɪɨɫɬɜɟɪɤɚ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ 
௬𝑖ܯ  = 𝛴 ˔ܰ˅ ∙ 𝑖ݕ ,                                                                                                      ሺ͵.ͳ͸ሻ 
 

ɝɞɟ ˔ܰ˅ − ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (3.14);  
 𝑖 – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɰɟɧɬɪɚ ɤɚɠɞɨɣ ɫɜɚɢ ɜ ɩɪɟɞɟɥɚɯ ɢɡɝɢɛɚɟɦɨɣ ɤɨɧɫɨɥɢ ɞɨݕ 

ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɫɟɱɟɧɢɹ. 
ɉɪɢɧɢɦɚɟɦ: ܰଵ,ଶ,ଷ˔˅ = ͳ͸ͻ,͸ͺ  ˍʜ; 
ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɟ ɜ ɮɨɪɦɭɥɵ (3.15), (3.16), ɩɨɥɭɱɚɟɦ 
ଵ−ଵܯ  = ʹ ∙ ͳ͸ͻ,͸ͺ ∙ Ͳ = Ͳ ˍʜ ∙ ˏ; 
ଶ−ଶܯ  = ʹ ∙ ͳ͸ͻ,͸ͺ ∙ Ͳ,͵ = ͳͲͳ,ͺͳ ˍʜ ∙ ˏ; 
′ଵ′−ଵܯ  = ͵ ∙ ͳ͸ͻ,͸ͺ ∙ Ͳ,͵ = ͳͷʹ,͹ͳ ˍʜ ∙ ˏ. 

 
Ʉɨɷɮɮɢɰɢɟɧɬ ɚɪɦɢɪɨɜɚɧɢɹ ɫɟɱɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

௠ߙ  = 𝑖𝑖ܾܯ ∙ ℎ଴𝑖ଶ ∙ ܴ௕ ,                                                                                                  ሺ͵.ͳ͹ሻ 

 
ɝɞɟ ܯ𝑖 − ɜɟɥɢɱɢɧɚ ɦɨɦɟɧɬɚ ɜ ɫɟɱɟɧɢɢ;  ܴ௕ − ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɫɠɚɬɢɸ; ℎ଴𝑖 − ɪɚɛɨɱɚɹ ɜɵɫɨɬɚ ɤɚɠɞɨɝɨ ɫɟɱɟɧɢɹ; 𝑖ܾ − ɲɢɪɢɧɚ ɫɠɚɬɨɣ ɡɨɧɵ ɫɟɱɟɧɢɹ; 

ɉɥɨɳɚɞɶ ɪɚɛɨɱɟɣ ɚɪɦɚɬɭɪɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
௦𝑖ܣ  = ߦ𝑖ܯ ∙ ℎ଴𝑖 ∙ ܴ௦ ,                                                                                                   ሺ͵.ͳͺሻ 



 
 

 
ɝɞɟ ܯ𝑖 – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (3.15); ℎ଴𝑖 – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (3.14); ߦ – ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ߙ௠; ܴ௦ – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɚɪɦɚɬɭɪɵ. 

ɉɪɢɧɢɦɚɟɦ: ܾଵ−ଵ, ܾଶ−ଶ, ܾଵ′−ଵ′ , = ͳ,ͷ ˏ;  ܴ௕ = ͳͳ,ͷ ʜ/ˏˏଶ;  ܴ௦ =  = ͵͸ͷͲͲͲ ˍʞ˃. 
Ɋɚɫɱɟɬɵ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ 3.2. 
 

Ɍɚɛɥɢɰɚ 3.3 – Ɋɚɫɱɟɬ ɩɥɨɳɚɞɢ ɫɟɱɟɧɢɹ ɚɪɦɚɬɭɪɵ 
ɋɟɱɟɧɢɟ Ɇɨɦɟɧɬ, ˍʜ ∙ 𝑖ܾ ߦ ௠ߙ ˏ , ɦ ℎ଴𝑖, ɦ ܣ௦ , ˔ˏଶ ͳ − ͳ 0 – – 1,5 0,25  ʹ − ʹ 101,81 0,02 0,99 1,5 0,55 5,12  ͳ′ − ͳ′ 152,71 0,05 0,97 1,5 1,45 2,97 

 
Ʉɨɧɫɬɪɭɢɪɭɟɦ ɫɟɬɤɭ ɋ–1. 
ɉɨɞɨɲɜɚ ɮɭɧɞɚɦɟɧɬɚ ɚɪɦɢɪɭɟɬɫɹ ɨɞɧɨɣ ɫɟɬɤɨɣ ɪɚɛɨɱɟɣ ɚɪɦɚɬɭɪɨɣ ɤɥɚɫɫɚ 

A400 ɜ ɞɜɭɯ ɧɚɩɪɚɜɥɟɧɢɹɯ. ɒɚɝ ɪɚɛɨɱɟɣ ɚɪɦɚɬɭɪɵ ɜ ɨɛɨɢɯ ɧɚɩɪɚɜɥɟɧɢɹɯ 
ɩɪɢɧɢɦɚɟɦ 200 ɦɦ, ɬ. ɟ. ɫɟɬɤɚ ɋ–1 ɢɦɟɟɬ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ݈ − ͹ ɫɬɟɪɠɧɟɣ, ɜ 
ɧɚɩɪɚɜɥɟɧɢɢ ܾ − ͹ ɫɬɟɪɠɧɟɣ.  

Ⱦɢɚɦɟɬɪ ɚɪɦɚɬɭɪɵ ɩɪɢɧɢɦɚɟɦ ɩɨ ɫɨɪɬɚɦɟɧɬɭ. ȼ ɨɛɨɢɯ ɧɚɩɪɚɜɥɟɧɢɹɯ 
7Ø10Ⱥ400 ɫ ܣ௦ = ͷ,ͷͲ  ˔ˏଶ, Ⱦɥɢɧɵ ɫɬɟɪɠɧɟɣ ɩɪɢɧɢɦɚɟɦ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, 1400 
ɢ 1400 ɦɦ. 

ɉɨɞɤɨɥɨɧɧɢɤ ɚɪɦɢɪɭɟɦ ɞɜɭɦɹ ɫɟɬɤɚɦɢ ɋ–2, ɩɪɢɧɢɦɚɹ ɪɚɛɨɱɭɸ 
ɩɪɨɞɨɥɶɧɭɸ ɚɪɦɚɬɭɪɭ ɤɨɧɫɬɪɭɤɬɢɜɧɨ Ø12Ⱥ400 ɫ ɲɚɝɨɦ 200 ɦɦ, ɩɨɩɟɪɟɱɧɭɸ 
Ø6Ⱥ240 ɫ ɲɚɝɨɦ 600 ɦɦ, ɩɪɢɱɟɦ ɩɪɟɞɭɫɦɚɬɪɢɜɚɹ ɟё ɬɨɥɶɤɨ ɧɚ ɭɱɚɫɬɤɟ ɨɬ ɞɧɚ 
ɫɬɚɤɚɧɚ ɞɨ ɩɨɞɨɲɜɵ. Ⱦɥɢɧɚ ɪɚɛɨɱɢɯ ɫɬɟɪɠɧɟɣ 1400 ɦɦ, ɤɨɥɢɱɟɫɬɜɨ ɜ ɫɟɬɤɟ – 6. 
Ⱦɥɢɧɚ ɩɨɩɟɪɟɱɧɨɣ ɚɪɦɚɬɭɪɵ – 850 ɦɦ, ɤɨɥɢɱɟɫɬɜɨ ɫɬɟɪɠɧɟɣ ɜ ɫɟɬɤɟ – 2. 

ɋɬɟɧɤɢ ɫɬɚɤɚɧɚ ɚɪɦɢɪɭɟɦ ɫɟɬɤɚɦɢ ɋ–3, ɞɢɚɦɟɬɪ ɚɪɦɚɬɭɪɵ ɩɪɢɧɢɦɚɟɦ 
Ø8Ⱥ240, ɞɥɢɧɭ ɜɫɟɯ ɫɬɟɪɠɧɟɣ – 850 ɦɦ. ɋɟɬɤɢ ɋ–3 ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɫɥɟɞɭɸɳɢɦ 
ɨɛɪɚɡɨɦ: ɡɚɳɢɬɧɵɣ ɫɥɨɣ ɭ ɜɟɪɯɧɟɣ ɫɟɬɤɢ 50 ɦɦ, ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɜɟɪɯɧɟɣ ɢ 
ɜɬɨɪɨɣ ɫɟɬɤɨɣ 50 ɦɦ, ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɫɥɟɞɭɸɳɢɦɢ ɫɟɬɤɚɦɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, 
100, 100, 200 ɢ 200 ɦɦ. 

 
3.8 ȼɵɛɨɪ ɫɜɚɟɛɨɣɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
ȼɵɛɢɪɚɟɦ ɞɥɹ ɡɚɛɢɜɤɢ ɫɜɚɣ ɲɬɚɧɝɨɜɵɣ ɞɢɡɟɥɶ – ɦɨɥɨɬ ɋ-330. Ɉɬɧɨɲɟɧɢɟ 

ɦɚɫɫɵ ɭɞɚɪɧɨɣ ɱɚɫɬɢ ɦɨɥɨɬɚ ݉ସ ɤ ɦɚɫɫɟ ɫɜɚɢ ݉ଶ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 1,0 (ɤɚɤ 
ɩɪɢ ɩɪɨɪɟɡɤɟ ɫɥɚɛɵɯ ɝɪɭɧɬɨɜ ɢ ɡɚɝɥɭɛɥɟɧɢɢ ɜ ɝɪɭɧɬɵ ɫɪɟɞɧɟɣ ɩɥɨɬɧɨɫɬɢ ɞɥɹ 
ɲɬɚɧɝɨɜɵɯ ɞɢɡɟɥɶ – ɦɨɥɨɬɨɜ).  

Ɉɬɤɚɡ ɜ ɤɨɧɰɟ ɡɚɛɢɜɤɢ ɫɜɚɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 ܵ௔ = ௗܧ ∙ ߟ ∙ ௗܨܣ ∙ ሺܨௗ + ߟ ∙ ሻܣ ∙ ݉ଵ + Ͳ,ʹ ∙ ሺ݉ଶ + ݉ଷሻ݉ଵ + ݉ଶ + ݉ଷ ,                                             ሺ͵.ͳͻሻ 



 
 

 
ɝɞɟ ܧௗ – ɷɧɟɪɝɢɹ ɭɞɚɪɚ ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɦɨɥɨɬɚ; ߟ – ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɞɥɹ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɤɨɥɨɧɧ. ܣ – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɫɜɚɢ, ɦ2; ܨௗ – ɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɜɢɫɹɱɟɣ ɫɜɚɢ, ɤɇ; ݉ଵ – ɩɨɥɧɚɹ ɦɚɫɫɚ ɦɨɥɨɬɚ; ݉ଶ – ɦɚɫɫɚ ɫɜɚɢ; ݉ଷ – ɦɚɫɫɚ ɧɚɝɨɥɨɜɧɢɤɚ; ݉ସ – ɦɚɫɫɚ ɦɨɥɨɬɚ. 

ɉɪɢɧɢɦɚɟɦ: ܧௗ = ʹʹ ˍʜ; ߟ  = ͳͷͲͲ; ܣ  = Ͳ,Ͳͻ ˏଶ; ௗܨ  = ʹͺʹ,ͳ ∙ ͳ,Ͷ =͵ͻͶ,ͻͶ ˍʜ; ݉ଵ = ݉ସ = Ͷ,ʹ ˕; ݉ଶ = ͳ,͸ ˕; ݉ଷ = Ͳ,ʹ ˕. 
ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɟ ɜ ɮɨɪɦɭɥɵ (3.19),ɩɨɥɭɱɚɟɦ 
 ܵ௔ = ʹʹ ∙ ͳͷͲͲ ∙ Ͳ,Ͳͻ͵ͻͶ,ͻͶ ∙ ሺ͵ͻͶ,ͻͶ + ͳͷͲͲ ∙ Ͳ,Ͳͻሻ ∙ Ͷ,ʹ + Ͳ,ʹ ∙ ሺͳ,͸ + Ͳ,ʹሻͶ,ʹ + ͳ,͸ + Ͳ,ʹ = Ͳ,ͲͲͻ ˏ. 
 
Ɉɬɤɚɡ ɧɚɯɨɞɢɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 0,005–0,01 ɦ, ɩɨɷɬɨɦɭ ɫɜɚɟɛɨɣɧɵɣ ɦɨɥɨɬ (ɋ-

330) ɜɵɛɪɚɧ ɜɟɪɧɨ. 
 
3.9 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɮɭɧɞɚɦɟɧɬɚ ɢɡ ɛɭɪɨɧɚɛɢɜɧɵɯ ɫɜɚɣ 
 
ȼ ɤɚɱɟɫɬɜɟ ɧɟɫɭɳɟɝɨ ɫɥɨɹ ɩɪɢɧɢɦɚɟɬɫɹ ɩɟɫɨɤ, ɡɚɥɟɝɚɸɳɢɣ ɫ ɨɬɦɟɬɤɢ –7,8 

ɦ, ɬɚɤ ɤɚɤ ɫɜɚɹ ɞɨɥɠɧɚ ɩɪɨɪɟɡɚɬɶ ɫɥɨɣ ɫɥɚɛɨɝɨ ɝɪɭɧɬɚ – ɬɟɤɭɱɟɣ ɫɭɩɟɫɢ. 
ɉɪɢɧɢɦɚɟɦ ɛɭɪɨɧɚɛɢɜɧɵɟ ɫɜɚɢ ɞɥɢɧɨɣ 11 ɦ ɢ Ø 300 ɦɦ. 
ɇɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɛɭɪɨɜɨɣ ɫɜɚɢ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
ௗܨ  = ௖𝑅ߛ)௖ߛ ∙ ܴ ∙ ܣ + ݑ ∙ ௖௙ߛ ∙ ∑ሺ 𝑖݂ ∙ ℎ𝑖ሻ)                                                         ሺ͵.ʹͲሻ          

 
ɝɞɟ ߛ௖ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɫɜɚɢ ɜ ɝɪɭɧɬɟ; ߛ௖𝑅 – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɝɪɭɧɬɚ ɩɨɞ ɧɢɠɧɢɦ ɤɨɧɰɨɦ ɫɜɚɢ; ܴ – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɪɭɧɬɚ ɩɨɞ ɧɢɠɧɢɦ ɤɨɧɰɨɦ ɫɜɚɢ; ݑ – ɩɟɪɢɦɟɬɪ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɫɜɚɢ, ɪɚɜɧɵɣ ʹ ∙ ߨ ∙ ,ݎ ݎ − ɪɚɞɢɭɫ 
ɫɟɱɟɧɢɹ ɫɜɚɢ; ߛ௖௙ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɝɪɭɧɬɚ ɩɨ ɛɨɤɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫɜɚɢ; 𝑖݂ – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɪɭɧɬɚ ɧɚ ɛɨɤɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫɜɚɢ ɜ 
ɩɪɟɞɟɥɚɯ 𝑖 −ɝɨ ɫɥɨɹ ɝɪɭɧɬɚ; ℎ𝑖 – ɬɨɥɳɢɧɚ 𝑖 −ɝɨ ɫɥɨɹ ɝɪɭɧɬɚ. ܣ – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɫɜɚɢ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɮɨɪɦɭɥɟ ܣ ߨ= ∙ ଶܦ Ͷ⁄ = ͵,ͳͶ ∙ ሺͲ,͵ሻଶ Ͷ⁄ = Ͳ,Ͳ͹ ˏଶ. 

Ɋɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ܴ ɝɪɭɧɬɚ ɩɨɞ ɧɢɠɧɢɦ ɤɨɧɰɨɦ ɫɜɚɢ ɫɥɟɞɭɟɬ 
ɩɪɢɧɢɦɚɬɶ ɞɥɹ ɩɟɫɱɚɧɵɯ ɝɪɭɧɬɨɜ ɜ ɨɫɧɨɜɚɧɢɢ ɛɭɪɨɜɨɣ ɫɜɚɣ, ɩɨɝɪɭɠɚɟɦɨɣ ɫ 
ɩɨɥɧɵɦ ɭɞɚɥɟɧɢɟɦ ɝɪɭɧɬɨɜɨɝɨ ɹɞɪɚ ɩɨ ɮɨɪɦɭɥɟ 



 
 

 ܴ = Ͳ,͹ͷ ∙ ସߙ ∙ ሺߙଵ ∙ ′ଵߛ ∙ ݀ + ଶߙ ∙ ଷߙ ∙ ଵߛ ∙ ℎሻ,                                                 ሺ͵.ʹͳሻ 
 
ɝɞɟ ߙଵ, ,ଶߙ ,ଷߙ ସߙ − ɛɟɡɪɚɡɦɟɪɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ, ɩɪɢɧɢɦɚɟɦɵɟ ɩɨ ɬɚɛɥ. 6 ɋɉ 
24.13330.2011 ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɱɟɬɧɨɝɨ ɡɧɚɱɟɧɢɹ ɭɝɥɚ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ 
ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ, ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɭɤɚɡɚɧɢɹɦɢ ɩ. 3.5 ɋɉ 
′ଵߛ ;24.13330.2011 −ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɭɞɟɥɶɧɨɝɨ ɜɟɫɚ ɝɪɭɧɬɚ, ɜ ɨɫɧɨɜɚɧɢɢ ɫɜɚɢ  ɤɇ/ɦ3; ߛଵ − ɨɫɪɟɞɧɟɧɧɨɟ (ɩɨ ɫɥɨɹɦ) ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɭɞɟɥɶɧɨɝɨ ɜɟɫɚ ɝɪɭɧɬɨɜ, 
ɤɇ/ɦ3, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜɵɲɟ ɧɢɠɧɟɝɨ ɤɨɧɰɚ ɫɜɚɢ; ݀ − ɞɢɚɦɟɬɪ, ɦ;  ℎ − ɝɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ, ɦ, ɧɢɠɧɟɝɨ ɤɨɧɰɚ ɫɜɚɢ ɢɥɢ ɟɟ ɭɲɢɪɟɧɢɹ, 
ɨɬɫɱɢɬɵɜɚɟɦɨɟ ɨɬ ɩɪɢɪɨɞɧɨɝɨ ɪɟɥɶɟɮɚ ɢɥɢ ɭɪɨɜɧɹ ɩɥɚɧɢɪɨɜɤɢ (ɩɪɢ ɩɥɚɧɢɪɨɜɤɟ 
ɫɪɟɡɤɨɣ). 

ɉɪɢɧɢɦɚɟɦ: ߙସ = Ͳ,ʹͳͺ; ߙଵ = ͳ͸͵,Ͳ; ߛଵ′ = ʹͲ ˍʜˏ3 ; ݀ = Ͳ,͵ ˏ; ߙଶ = ʹ͸Ͳ; ߙଷ = Ͳ,͹͹; ଵߛ  = ͳͷ;  ℎ = ͺˏ 
ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.21), ɩɨɥɭɱɚɟɦ 
 ܴ = Ͳ,͹ͷ ∙ Ͳ,ʹͳͺ ∙ ሺͳ͸͵ ∙ ʹͲ ∙ Ͳ͵ + ʹ͸Ͳ ∙ Ͳ,͹͹ ∙ ͳͷ ∙ ͺሻ = ͶͲͺ͹,ͺ͵ ˍʞ˃. 

 
ɉɪɢɧɢɦɚɟɦ: ߛ௖ = ͳ; ߛ௖𝑅 = ͳ;  ܴ = ͶͲͺ͹,ͺ͵ ˍʞ˃; ܣ = Ͳ,Ͳ͹ ˏଶ; ݑ  =  = Ͳ,ͻͶʹ ˏଶ; ௖௙ߛ = ͳ;  𝑖݂ = Ͷͺ,ͳ ˍʜ;  ℎ𝑖 = ͳ; 
ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.20), ɩɨɥɭɱɚɟɦ 
ௗܨ  = ͳ ∙ ሺͳ ∙ ͶͲͺ͹,ͺ͵ ∙ Ͳ,Ͳ͹ + Ͳ,ͻͶʹ ∙ ͳ ∙ Ͷͺ,ͳ ∙ ͳ = ͵͵ͳ,ͳ͸ ˍʜ. 
 
Ʉɨɥɢɱɟɫɬɜɨ ɫɜɚɣ ɜ ɤɭɫɬɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 
 ݊ ൑ ܰ′௠௔௫ܨௗ ,                                                                                                              ሺ͵.ʹʹሻ 

 
ɝɞɟ ܰ′௠௔௫ −  ɦɚɤɫɢɦɚɥɶɧɚɹ ɩɪɨɞɨɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɤɨɥɨɧɧɭ, ɤɇ; ܨௗ − ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (3.21); 

 
ɉɪɢɧɢɦɚɟɦ: ܰ௠௔௫ = Ͷͳʹ,ͷ ˍʜ; ௗܨ = ͵͵ͳ,ͳ͸ ˍʜ. 
ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.22), ɩɨɥɭɱɚɟɦ 
 ݊ ൑ Ͷͳʹ,ͷ͵͵ͳ,ͳ͸ = ͳ,ʹͷ ˍʜ. 

 



 
 

ɉɪɢɧɢɦɚɟɦ 3 ɫɜɚɢ. ɋɜɚɢ ɪɚɡɦɟɳɚɟɦ ɜ ɞɜɚ ɪɹɞɚ) ɫ ɪɚɫɫɬɨɹɧɢɟɦ ɦɟɠɞɭ 
ɨɫɹɦɢ ɛɭɪɨɧɚɛɢɜɧɵɯ ɫɜɚɣ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 1ɦ. Ɋɚɫɫɬɚɧɨɜɤɚ ɫɜɚɣ ɩɨɤɚɡɚɧɚ 
ɧɚ ɪɢɫɭɧɤɟ 3.4. 
 

 
 

Ɋɢɫɭɧɨɤ 3.4 – Ɋɚɫɫɬɚɧɨɜɤɚ ɫɜɚɣ 
 
3.10 ȼɚɪɢɚɧɬɧɨɟ ɫɪɚɜɧɟɧɢɟ ɮɭɧɞɚɦɟɧɬɨɜ 
 
ɋɪɚɜɧɢɜɚɟɦ ɩɨɤɚɡɚɬɟɥɢ ɫɬɨɢɦɨɫɬɢ ɢ ɬɪɭɞɨɟɦɤɨɫɬɢ, ɩɪɟɞɩɨɱɬɟɧɢɟ ɨɬɞɚɟɦ 

ɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɨɦɭ ɮɭɧɞɚɦɟɧɬɭ. Ɋɚɫɱɟɬ ɜɟɞɟɬɫɹ ɧɚ ɛɚɡɟ ɪɚɫɰɟɧɨɤ ɢ ɧɨɪɦ 
ɬɪɭɞɨɡɚɬɪɚɬ 2001ɝ.  

Ɉɛɴɟɦɵ ɩɨ ɦɟɯɚɧɢɱɟɫɤɨɣ ɪɚɡɪɚɛɨɬɤɟ ɝɪɭɧɬɚ ɢ ɢɧɵɟ ɜɢɞɵ ɪɚɛɨɬ 
ɜɵɩɨɥɧɹɟɦɵɟ ɜ ɪɚɜɧɵɯ ɨɛɴɟɦɚɯ ɩɪɢ ɭɫɬɪɨɣɫɬɜɟ ɫɜɚɣɧɨɝɨ ɩɨɥɹ ɢɡ ɡɚɛɢɜɧɵɯ 
ɫɜɚɣ ɢ Ȼɇɋ ɧɟ ɜɤɥɸɱɟɧɵ, ɬɚɤ ɤɚɤ ɨɧɢ ɨɞɢɧɚɤɨɜɵ ɞɥɹ ɨɛɨɢɯ ɜɚɪɢɚɧɬɨɜ. 

Ɋɚɫɱɟɬ ɫɬɨɢɦɨɫɬɶ ɢ ɬɪɭɞɨɟɦɤɨɫɬɢ ɜɨɡɜɟɞɟɧɢɹ ɫɜɚɣɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ ɢɡ 
ɡɚɛɢɜɧɵɯ ɫɜɚɣ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 3.4.  

 
Ɍɚɛɥɢɰɚ 3.4 – Ɋɚɫɱɟɬ ɫɬɨɢɦɨɫɬɢ ɢ ɬɪɭɞɨɟɦɤɨɫɬɢ ɜɨɡɜɟɞɟɧɢɹ ɫɜɚɣɧɨɝɨ 
ɮɭɧɞɚɦɟɧɬɚ ɢɡ ɡɚɛɢɜɧɵɯ ɫɜɚɣ  

№ ɪɚɫ–
ɰɟɧɨɤ 
(ɌɗɊ) 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɪɚɛɨɬ ɢ ɡɚɬɪɚɬ 

ȿɞ. 
ɢɡɦ. Ɉɛɴɟɦ 

ɋɬɨɢɦɨɫɬɶ, ɪɭɛ. Ɍɪɭɞɨɟɦɤɨɫɬɶ, 
ɱɟɥ–ɱ 

ȿɞɢɧɢɰɵ ȼɫɟɝɨ ȿɞɢɧɢɰɵ ȼɫɟɝɨ 
1 2 3 4 5 6 7 8 

05–01–
002–02 

ɉɨɝɪɭɠɟɧɢɟ ɜ 
ɝɪɭɧɬ ɫɜɚɣ ɞɥɢɧɨɣ 
ɞɨ 8 ɦ ɞɢɡɟɥɶ – 
ɦɨɥɨɬɨɦ ɧɚ 
ɬɪɚɤɬɨɪɟ 

ɦ3 2,38 26,19 62,33 5,16 12,28 



 
 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 3.4 
05–01–
010–01 

ɋɪɭɛɤɚ ɝɨɥɨɜ ɫɜɚɣ ɲɬ 78,00 1,19 92,82 4,98 388,44 

ɋɐɆ–
204–
0025 

Ⱥɪɦɚɬɭɪɚ 
ɫɬɟɪɠɧɟɜɚɹ A-240, 
A-400 

ɬ 0,54 240,00 129,60 - - 

ɂɬɨɝɨ: 284,75  400,72 
 

Ɋɚɫɱɟɬ ɫɬɨɢɦɨɫɬɶ ɢ ɬɪɭɞɨɟɦɤɨɫɬɢ ɜɨɡɜɟɞɟɧɢɹ ɫɜɚɣɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ ɢɡ 
ɛɭɪɨɧɚɛɢɜɧɵɯ ɫɜɚɣ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 3.5. 
 
Ɍɚɛɥɢɰɚ 3.5 – Ɋɚɫɱɟɬ ɫɬɨɢɦɨɫɬɢ ɢ ɬɪɭɞɨɟɦɤɨɫɬɢ ɜɨɡɜɟɞɟɧɢɹ ɫɜɚɣɧɨɝɨ 
ɮɭɧɞɚɦɟɧɬɚ ɢɡ ɛɭɪɨɧɚɛɢɜɧɵɯ ɫɜɚɣ  
 № ɪɚɫ–
ɰɟɧɨɤ 
(ɌɗɊ) 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɪɚɛɨɬ ɢ ɡɚɬɪɚɬ 

ȿɞ. 
ɢɡɦ 

Ɉɛɴɟɦ 
ɋɬɨɢɦɨɫɬɶ, ɪɭɛ. Ɍɪɭɞɨɟɦɤɨɫɬɶ,  

ɱɟɥ–ɱ 
ȿɞɢɧɢɰɵ ȼɫɟɝɨ ȿɞɢɧɢɰɵ ȼɫɟɝɨ 

1 2 3 4 5 6 7 8 

05–01–
029–03 

ɍɫɬɪɨɣɫɬɜɨ 
ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ 
ɛɭɪɨɧɚɛɢɜɧɵɯ ɫɜɚɣ 
ɞɢɚɦɟɬɪɨɦ ɞɨ 600 
ɦɦ ɫ ɛɭɪɟɧɢɟɦ 
ɫɤɜɚɠɢɧ 
ɜɪɚɳɚɬɟɥɶɧɵɦ 
(ɲɧɟɤɨɜɵɦ) 
ɫɩɨɫɨɛɨɦ ɜ ɝɪɭɧɬɚɯ 
2 ɝɪ. 

ɦ3 3,71 936,38 3473,97 6,23 23,11 

ɋɐɆ–
204–
0025 

Ⱥɪɦɚɬɭɪɚ 
ɫɬɟɪɠɧɟɜɚɹ A-240, 
A-400 

ɬ 0,44 9372,4 4123,86 - - 

ɋɐɆ 
401-
0049 

ɋɬɨɢɦɨɫɬɶ ɛɟɬɨɧɚ 
ȼ25 

ɦ3 3,71 1639,76 6083,51 - - 

ɂɬɨɝɨ: 13681,33  23,11 
 
Ɋɚɫɱɟɬ ɫɬɨɢɦɨɫɬɢ ɜɨɡɜɟɞɟɧɢɹ ɨɛɨɢɯ ɜɢɞɨɜ ɮɭɧɞɚɦɟɧɬɚ ɩɨɤɚɡɚɥ, ɱɬɨ 

ɜɨɡɜɟɞɟɧɢɟ ɮɭɧɞɚɦɟɧɬɚ ɢɡ ɡɚɛɢɜɧɵɯ ɫɜɚɣ ɞɟɲɟɜɥɟ, ɱɟɦ ɭɫɬɪɨɣɫɬɜɨ ɮɭɧɞɚɦɟɧɬɚ 
ɢɡ ɛɭɪɨɧɚɛɢɜɧɵɯ ɫɜɚɣ, ɜɵɛɢɪɚɟɦ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɮɭɧɞɚɦɟɧɬ ɢɡ ɡɚɛɢɜɧɵɯ 
ɫɨɫɬɚɜɧɵɯ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɫɜɚɣ ɋ70.30 ɞɥɢɧɨɣ 7 ɦ, ɫɨɫɬɨɹɳɢɯ ɢɡ ɬɪɟɯ ɫɜɚɣ 
ɞɥɢɧɨɣ ɩɨ 7 ɦ.  

 
 
 
 
 
 

 



 
 

4 Ɍɟɯɧɨɥɨɝɢɹ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ 
 
4.1 ɍɫɥɨɜɢɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ 
 
4.1.1 ɉɪɢɪɨɞɧɨ-ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
 
ɉɥɨɳɚɞɤɚ ɩɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɪɚɫɩɨɥɨɠɟɧɚ ɩɨ ɚɞɪɟɫɭ: ɊɎ, Ʉɪɚɫɧɨɹɪɫɤɢɣ 

ɤɪɚɣ, Ⱥɱɢɧɫɤɢɣ ɪɚɣɨɧ, ɩ. Ʉɨɡɭɥɶɤɚ, ɭɥ. ȼɨɫɬɨɱɧɚɹ, 1. 
Рɟɥьɟɮ ɢ ɝɟɨɥɨɝɢчɟɫɤɨɟ ɫɬɪɨɟɧɢɟ 
ȼ ɝɟɨɦɨɪɮɨɥɨɝɢɱɟɫɤɨɦ ɨɬɧɨɲɟɧɢɢ Ⱥɱɢɧɫɤɢɣ ɪɚɣɨɧ ɧɚɯɨɞɢɬɫɹ ɜ 

Ⱥɱɢɧɫɤɨɣ ɜɩɚɞɢɧɟ. Ɉɧɚ ɬɟɪɪɢɬɨɪɢɚɥɶɧɨ ɫɨɜɩɚɞɚɟɬ ɫ Ⱥɱɢɧɫɤɨɣ ɥɟɫɨɫɬɟɩɶɸ, 
ɤɨɬɨɪɚɹ ɨɬɧɨɫɢɬɫɹ ɤ Ɂɚɩɚɞɧɨ - ɋɢɛɢɪɫɤɨɦɭ ɬɢɩɭ. 

Ɋɟɥɶɟɮ ɪɚɣɨɧɚ ɪɚɜɧɢɧɧɨ-ɜɨɥɧɢɫɬɵɣ ɢɥɢ ɭɜɚɥɢɫɬɨ-ɥɨɳɢɧɧɵɣ. ɂɦɟɸɬɫɹ 
ɩɥɨɫɤɨ-ɜɵɩɭɤɥɵɟ ɜɨɡɜɵɲɟɧɢɹ ɧɟɩɪɚɜɢɥɶɧɵɯ ɨɱɟɪɬɚɧɢɣ, ɫ ɚɛɫɨɥɸɬɧɵɦɢ 
ɜɵɫɨɬɚɦɢ 200-315 ɦ ɢ ɨɬɧɨɫɢɬɟɥɶɧɵɦɢ ɜ ɩɪɟɞɟɥɚɯ 10-50 ɦ. ɉɨɜɟɪɯɧɨɫɬɶ ɪɚɜɧɢɧ 
ɱɚɫɬɨ ɭɫɟɹɧɚ ɧɟɛɨɥɶɲɢɦɢ ɡɚɩɚɞɢɧɚɦɢ. ɉɨɧɢɠɟɧɢɹ ɦɟɠɞɭ ɭɜɚɥɚɦɢ ɡɚɧɹɬɵ 
ɞɨɥɢɧɚɦɢ ɪɟɤ, ɛɨɥɨɬɚɦɢ ɢ ɦɨɤɪɵɦɢ ɥɭɝɚɦɢ.  

Ɉɬ ɉɪɢɱɭɥɵɦɫɤɨɣ ɥɟɫɨɫɬɟɩɢ Ⱥɱɢɧɫɤɚɹ ɥɟɫɨɫɬɟɬɶ ɨɬɞɟɥɟɧɚ ɧɟɜɵɫɨɤɢɦ 
ɨɛɥɟɫɟɧɧɵɦ ɯɪɟɛɟɬɨɦ Ⱥɝɪɚ, ɤɨɬɨɪɵɣ ɨɛɪɚɡɭɟɬ ɛɨɥɶɲɨɣ ɝɨɪɧɨ-ɥɟɫɧɨɣ ɦɚɫɫɢɜ 
ɩɥɨɳɚɞɶɸ ɞɨ 45 ɬɵɫ. ɝɚ. 

Гɢɞɪɨɝɪаɮɢя 
Ɋɟɤɚ ɑɭɥɵɦ - ɨɫɧɨɜɧɚɹ ɜɨɞɧɚɹ ɚɪɬɟɪɢɹ. Ɋɭɫɥɨ ɪɟɤɢ ɢɡɜɢɥɢɫɬɨɟ, ɢɦɟɟɬ 

ɪɚɜɧɢɧɧɵɣ ɯɚɪɚɤɬɟɪ ɢ ɧɟɪɟɞɤɨ ɞɪɨɛɢɬɫɹ ɧɚ ɪɭɤɚɜɚ. ɒɢɪɢɧɚ ɪɭɫɥɚ ɜ ɪɚɣɨɧɟ 
ɝɨɪɨɞɚ 150 - 350 ɦ. ȼ ɫɬɪɨɟɧɢɢ ɩɪɚɜɨɝɨ ɛɟɪɟɝɚ ɜɵɞɟɥɹɸɬɫɹ ɬɪɢ ɧɚɞɩɨɣɦɟɧɧɵɟ 
ɬɟɪɪɚɫɵ. ɇɚɢɛɨɥɟɟ ɜɨɡɜɵɲɟɧɧɵɟ ɭɱɚɫɬɤɢ ɨɬɪɨɝɢ ɯɪɟɛɬɚ Ⱥɪɝɚ. Ʌɟɜɵɣ ɛɟɪɟɝ - 
ɩɨɧɢɠɟɧɧɚɹ ɩɥɨɫɤɚɹ ɪɚɜɧɢɧɚ. ɉɨɜɟɪɯɧɨɫɬɶ ɩɨɣɦɵ ɫɢɥɶɧɨ ɡɚɛɨɥɨɱɟɧɚ. ɉɨɣɦɚ 
ɡɚɧɢɦɚɟɬ ɛɨɥɶɲɭɸ ɱɚɫɬɶ ɥɟɜɨɛɟɪɟɠɶɹ ɲɢɪɢɧɨɣ 4-5 ɤɦ. 

ȼ ɪɚɣɨɧɟ ɝɨɪɨɞɚ ɪɟɤɚ ɢɦɟɟɬ ɩɟɪɟɯɨɞɧɵɣ ɯɚɪɚɤɬɟɪ, ɨɬ ɝɨɪɧɨɝɨ ɤ 
ɪɚɜɧɢɧɧɨɦɭ. 

ɉɢɬɚɸɬɫɹ ɪɟɤɢ ɜ ɨɫɧɨɜɧɨɦ ɡɚ ɫɱɟɬ ɚɬɦɨɫɮɟɪɧɵɯ ɨɫɚɞɤɨɜ ɢ ɝɪɭɧɬɨɜɵɯ ɜɨɞ. 
Ɋɟɤɚ ɑɭɥɵɦ ɫɚɦɵɣ ɛɨɥɶɲɨɣ ɩɪɢɬɨɤ ɪ. Ɉɛɢ, ɜɩɚɞɚɟɬ ɜ ɧɟё ɫɩɪɚɜɚ, ɞɥɢɧɚ ɪɟɤɢ 
1799 ɤɦ. Ɉɛɪɚɡɭɟɬɫɹ ɨɬ ɫɥɢɹɧɢɹ ɪɟɤ Ȼɟɥɨɝɨ ɂɸɫɚ ɢ ɑёɪɧɨɝɨ ɂɸɫɚ, ɛɟɪɭɳɢɯ 
ɧɚɱɚɥɨ ɜ Ʉɭɡɧɟɰɤɨɦ Ⱥɥɚ - Ɍɚɭ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜɨɞɚ ɜ ɪɟɤɟ ɜ ɱɟɪɬɟ ɝɨɪɨɞɚ ɡɚɝɪɹɡɧɟɧɚ 
ɩɪɨɦɵɲɥɟɧɧɵɦɢ ɢ ɯɨɡɹɣɫɬɜɟɧɧɨ - ɛɵɬɨɜɵɦɢ ɫɬɨɤɚɦɢ. 

Ɋɟɤɢ Ɇɚɡɭɥɶɤɚ, Ɍɟɩɬɹɬɤɚ, Ⱥɱɢɧɤɚ, ɋɚɥɵɪɤɚ ɩɪɨɬɟɤɚɸɬ ɧɚ ɬɟɪɪɢɬɨɪɢɢ 
ɝɨɪɨɞɚ ɢ ɜɩɚɞɚɸɬ ɜ ɪ. ɑɭɥɵɦ ɫ ɩɪɚɜɨɝɨ ɛɟɪɟɝɚ. 

ȼɫɟ ɪɟɤɢ ɨɬɧɨɫɹɬɫɹ ɤ ɪɚɜɧɢɧɧɨɦɭ ɬɢɩɭ ɫ ɹɪɤɨ ɜɵɪɚɠɟɧɧɵɦ ɜɟɫɟɧɧɢɦ 
ɩɨɥɨɜɨɞɶɟɦ, ɞɨɠɞɟɜɵɦɢ ɩɚɜɨɞɤɚɦɢ. ȼ ɩɟɪɢɨɞ ɩɚɜɨɞɤɚ ɢ ɩɨɥɨɜɨɞɶɹ ɧɚ ɪ. ɑɭɥɵɦ 
ɭɫɬɶɟɜɵɟ ɭɱɚɫɬɤɢ ɷɬɢɯ ɪɟɤ ɧɚɯɨɞɹɬɫɹ ɜ ɩɨɞɩɨɪɟ. 

Кɥɢɦаɬɢчɟɫɤɢɟ ɯаɪаɤɬɟɪɢɫɬɢɤɢ ɪаɣɨɧа 
Ʉɥɢɦɚɬ ɪɟɡɤɨ ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ, ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɪɟɡɤɢɦɢ ɩɟɪɟɩɚɞɚɦɢ 

ɬɟɦɩɟɪɚɬɭɪ, ɤɚɤ ɜ ɬɟɱɟɧɢɟ ɫɭɬɨɤ, ɬɚɤ ɢ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ, ɚ ɬɚɤ ɠɟ 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɣ ɯɨɥɨɞɧɨɣ ɡɢɦɨɣ ɢ ɤɨɪɨɬɤɢɦ ɞɨɜɨɥɶɧɨ ɠɚɪɤɢɦ ɥɟɬɨɦ.  



 
 

Ɍɟɦɩɟɪɚɬɭɪɧɵɣ ɪɟɠɢɦ: 
– ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɩɟɪɢɨɞɚ ɫɨ ɫɪɟɞɧɟɣ ɫɭɬɨɱɧɨɣ 

ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɨɡɞɭɯɚ ൑8℃ – ɦɢɧɭɫ 7℃; 
– ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɟɪɢɨɞɚ ɫɨ ɫɪɟɞɧɟɣ ɫɭɬɨɱɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ 

ɜɨɡɞɭɯɚ ൑8℃ – 232 ɫɭɬɨɤ. 
– Ɍɟɦɩɟɪɚɬɭɪɧɵɣ ɪɟɠɢɦ: 
– ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɩɟɪɢɨɞɚ ɫɨ ɫɪɟɞɧɟɣ ɫɭɬɨɱɧɨɣ 

ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɨɡɞɭɯɚ ൑8℃ – ɦɢɧɭɫ 7℃; 
– ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɟɪɢɨɞɚ ɫɨ ɫɪɟɞɧɟɣ ɫɭɬɨɱɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ 

ɜɨɡɞɭɯɚ ൑8℃ – 232 ɫɭɬɨɤ; 
– ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɢɛɨɥɟɟ ɯɨɥɨɞɧɨɝɨ ɦɟɫɹɰɚ -18,2 ◦ɋ; 
– ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɧɚɢɛɨɥɟɟ ɠɚɪɤɨɝɨ ɦɟɫɹɰɚ + 19 ◦ɋ; 
– ɋɪɟɞɧɹɹ ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɢɛɨɥɟɟ ɠɚɪɤɨɝɨ ɦɟɫɹɰɚ +24,3 ◦ɋ; 
– ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɟɪɢɨɞɚ ɫ ɩɨɥɨɠɢɬɟɥɶɧɵɦɢ ɬɟɦɩɟɪɚɬɭɪɚɦɢ ɜɨɡɞɭɯɚ 

– 193 ɞɧɹ. 
– ɉɨɤɚɡɚɬɟɥɶ ɨɫɚɞɤɨɜ ɡɚ ɜɟɫɶ ɝɨɞ ɧɟ ɩɪɟɜɵɲɚɟɬ 527 ɦɦ. ɉɪɟɨɛɥɚɞɚɸɳɢɟ 

ɧɚɩɪɚɜɥɟɧɢɹ ɜɟɬɪɚ ɜ ɬɟɱɟɧɢɟ ɜɫɟɝɨ ɝɨɞɚ – ɡɚɩɚɞɧɨɟ. ɋɪɟɞ-ɧɟɝɨɞɨɜɚɹ ɫɤɨɪɨɫɬɶ 
ɜɟɬɪɚ – 4,2 ɦ/ɫ. ȼɟɪɨɹɬɧɨɫɬɶ ɲɬɢɥɟɣ ɫɨɫɬɚɜɥɹɟɬ 29 %, ɲɬɢɥɟɣ ɜ ɫɨɱɟɬɚɧɢɢ ɫɨ 
ɫɥɚɛɵɦɢ ɜɟɬɪɚɦɢ (ɞɨ 5 ɦ/ɫ) – 85-89 %. 

– ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɫɟɣɫɦɢɱɟɫɤɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɞɥɹ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 6 
ɛɚɥɥɨɜ. ɋɟɣɫɦɢɱɧɨɫɬɶ ɨɰɟɧɢɜɚɟɬɫɹ ɩɨ ɋɉ 14.13330.2014 «ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɜ 
ɫɟɣɫɦɢɱɟɫɤɢɯ ɪɚɣɨɧɚɯ». Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ II-7-81* 
«ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɜ ɫɟɣɫɦɢɱɟɫɤɢɯ ɪɚɣɨɧɚɯ». 

 
4.1.2 Ɋɚɛɨɬɵ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ 
 
ȼɧɭɬɪɢɩɥɨɳɚɞɨɱɧɵɟ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ ɞɨɥɠɧɵ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ 

ɫɞɚɱɭ-ɩɪɢɟɦɤɭ ɝɟɨɞɟɡɢɱɟɫɤɨɣ ɪɚɡɛɢɜɨɱɧɨɣ ɨɫɧɨɜɵ ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, 
ɨɫɜɨɛɨɠɞɟɧɢɟ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɬɪɨɢɬɟɥɶɧɨ-
ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ (ɪɚɫɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɢ, ɫɧɨɫ ɫɬɪɨɟɧɢɣ ɢ ɞɪ.), ɩɥɚɧɢɪɨɜɤɭ 
ɬɟɪɪɢɬɨɪɢɢ, ɢɫɤɭɫɫɬɜɟɧɧɨɟ ɩɨɧɢɠɟɧɢɟ (ɜ ɧɟɨɛɯɨɞɢɦɵɯ ɫɥɭɱɚɹɯ) ɭɪɨɜɧɹ 
ɝɪɭɧɬɨɜɵɯ ɜɨɞ, ɩɟɪɟɤɥɚɞɤɭ ɫɭɳɟɫɬɜɭɸɳɢɯ ɢ ɩɪɨɤɥɚɞɤɭ ɧɨɜɵɯ ɫɟɬɟɣ 
ɢɧɠɟɧɟɪɧɨ-ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ, ɭɫɬɪɨɣɫɬɜɨ ɩɨɫɬɨɹɧɧɵɯ ɢ ɜɪɟɦɟɧɧɵɯ 
ɞɨɪɨɝ, ɢɧɜɟɧɬɚɪɧɵɯ ɜɪɟɦɟɧɧɵɯ ɨɝɪɚɠɞɟɧɢɣ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ ɫ 
ɨɪɝɚɧɢɡɚɰɢɟɣ ɜ ɧɟɨɛɯɨɞɢɦɵɯ ɫɥɭɱɚɹɯ ɤɨɧɬɪɨɥɶɧɨ-ɩɪɨɩɭɫɤɧɨɝɨ ɪɟɠɢɦɚ, 
ɪɚɡɦɟɳɟɧɢɟ ɦɨɛɢɥɶɧɵɯ (ɢɧɜɟɧɬɚɪɧɵɯ) ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ. 

ȼɪɟɦɟɧɧɵɟ ɡɞɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ, ɚ ɬɚɤɠɟ ɨɬɞɟɥɶɧɵɟ ɩɨɦɟɳɟɧɢɹ ɜ 
ɫɭɳɟɫɬɜɭɸɳɢɯ ɡɞɚɧɢɹɯ ɢ ɫɨɨɪɭɠɟɧɢɹɯ, ɩɪɢɫɩɨɫɨɛɥɟɧɧɵɟ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɞɥɹ 
ɧɭɠɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɬɪɟɛɨɜɚɧɢɹɦ ɬɟɯɧɢɱɟɫɤɢɯ 
ɪɟɝɥɚɦɟɧɬɨɜ ɢ ɞɟɣɫɬɜɭɸɳɢɯ ɫɬɪɨɢɬɟɥɶɧɵɯ, ɩɨɠɚɪɧɵɯ, ɫɚɧɢɬɚɪɧɨ-
ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɢɯ ɧɨɪɦ ɢ ɩɪɚɜɢɥ, ɩɪɟɞɴɹɜɥɹɟɦɵɦ ɤ ɛɵɬɨɜɵɦ, 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦ, ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɦ ɢ ɠɢɥɵɦ ɡɞɚɧɢɹɦ, ɫɨɨɪɭɠɟɧɢɹɦ ɢ 
ɩɨɦɟɳɟɧɢɹɦ. 

Ȼɵɬɨɜɵɟ ɝɨɪɨɞɤɢ ɫɬɪɨɢɬɟɥɟɣ, ɩɪɨɯɨɞɵ ɢ ɦɟɫɬɚ ɨɬɞɵɯɚ ɪɚɛɨɬɚɸɳɢɯ 



 
 

ɞɨɥɠɧɵ ɪɚɫɩɨɥɚɝɚɬɶɫɹ ɡɚ ɩɪɟɞɟɥɚɦɢ ɨɩɚɫɧɵɯ ɡɨɧ ɫ ɫɨɛɥɸɞɟɧɢɟɦ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɫɚɧɢɬɚɪɧɵɯ ɧɨɪɦ ɢ ɩɪɚɜɢɥ. 

ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɛɵɬɨɜɵɯ ɝɨɪɨɞɤɨɜ ɫɥɟɞɭɟɬ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɫɨɫɬɨɹɧɢɟ 
ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɷɥɟɦɟɧɬɨɜ ɡɞɚɧɢɣ ɢ ɫɟɬɟɣ ɢɧɠɟɧɟɪɧɨ-ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ, 
ɨɫɭɳɟɫɬɜɥɹɬɶ ɢɯ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɢ ɪɟɦɨɧɬ, ɫɨɛɥɸɞɚɬɶ ɩɪɚɜɢɥɚ 

ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɚ ɬɚɤɠɟ ɬɪɟɛɨɜɚɧɢɹ 
ɫɚɧɢɬɚɪɧɨɣ ɝɢɝɢɟɧɵ. 

Ɍɚɤɠɟ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɭɫɬɪɨɣɫɬɜɨ ɫɤɥɚɞɫɤɢɯ ɩɥɨɳɚɞɨɤ, 
ɨɪɝɚɧɢɡɚɰɢɸ ɫɜɹɡɢ ɞɥɹ ɨɩɟɪɚɬɢɜɧɨ-ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɨɦ 
ɪɚɛɨɬ, ɨɛɟɫɩɟɱɟɧɢɟ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɦ 
ɜɨɞɨɫɧɚɛɠɟɧɢɟɦ ɢ ɢɧɜɟɧɬɚɪɟɦ, ɨɫɜɟɳɟɧɢɟɦ ɢ ɫɪɟɞɫɬɜɚɦɢ ɫɢɝɧɚɥɢɡɚɰɢɢ. 

ɗɥɟɤɬɪɨɨɫɜɟɳɟɧɢɟ ɭɱɚɫɬɤɚ ɪɚɛɨɬ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨɞɜɟɫɧɵɦɢ 
ɫɜɟɬɢɥɶɧɢɤɚɦɢ ɢ ɩɪɨɠɟɤɬɨɪɚɦɢ ɧɚ ɨɩɨɪɚɯ. 

Ⱦɥɹ ɜɧɭɬɪɢɩɥɨɳɚɞɨɱɧɵɯ ɩɪɨɟɡɞɨɜ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɪɨɟɤɬɢɪɭɟɦɵɟ 
ɩɨɫɬɨɹɧɧɵɟ ɩɪɨɟɡɞɵ, ɚ ɜ ɦɟɫɬɚɯ ɢɯ ɨɬɫɭɬɫɬɜɢɹ - ɭɫɬɪɚɢɜɚɬɶ ɜɪɟɦɟɧɧɵɟ 
ɝɪɭɧɬɨɜɵɟ ɞɨɪɨɝɢ. 

 
4.2 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɤɚɪɬɚ 
 
4.2.1 Ɉɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ  
 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɤɚɪɬɚ ɪɚɡɪɚɛɨɬɚɧɚ ɧɚ ɦɨɧɬɚɠ ɤɚɪɤɚɫɚ ɡɞɚɧɢɹ ɫɤɥɚɞɚ ɩɨ 

ɭɥ. ȼɨɫɬɨɱɧɚɹ ɜ ɩ. Ʉɨɡɭɥɶɤɚ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ ɢ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɧɨɜɨɝɨ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 

ȼ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɤɚɪɬɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɫɛɨɪɧɵɟ ɷɥɟɦɟɧɬɵ: 
– ɫɛɨɪɧɵɟ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɤɨɥɨɧɧɵ ɤɜɚɞɪɚɬɧɨɝɨ ɫɟɱɟɧɢɹ 400ɯ400ɦɦ; 
– ɫɬɨɣɤɢ ɮɚɯɜɟɪɤɚ ɢɡ ɫɛɨɪɧɨɝɨ ɠɟɥɟɡɨɛɟɬɨɧɚ ɤɜɚɞɪɚɬɧɨɝɨ ɫɟɱɟɧɢɹ 

300ɯ300ɦɦ; 
– ɮɟɪɦɚ ɫɬɪɨɩɢɥɶɧɚɹ ɦɟɬɚɥɥɢɱɟɫɤɚɹ Ɏɋ ɢɡ ɩɚɪɧɵɯ ɭɝɨɥɤɨɜ ɩɪɨɥɟɬɨɦ 24 

ɦ; 
– ɫɜɹɡɢ ɜɟɪɬɢɤɚɥɶɧɵɟ ɢ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɢɡ ɭɝɨɥɤɨɜ; 
– ɩɪɨɝɨɧɵ ɢɡ ɩɪɨɤɚɬɧɨɝɨ ɲɜɟɥɥɟɪɚ № 24ɉ. 
Ɉɛɴɟɦɵ ɪɚɛɨɬ, ɩɪɢ ɤɨɬɨɪɵɯ ɫɥɟɞɭɟɬ ɩɪɢɦɟɧɹɬɶ ɞɚɧɧɭɸ ɬɟɯɧɨɥɨɝɢɱɟɫɤɭɸ 

ɤɚɪɬɭ: 
– ɜɵɝɪɭɡɤɚ ɤɨɥɨɧɧ – 93,2 ɬ; 
– ɜɵɝɪɭɡɤɚ ɫɬɪɨɩɢɥɶɧɵɯ ɮɟɪɦ – 21,1 ɬ; 
– ɭɫɬɚɧɨɜɤɚ ɤɨɥɨɧɧ ɢ ɫɬɨɟɤ ɮɚɯɜɟɪɤɚ – 30 ɲɬ; 
– ɭɫɬɚɧɨɜɤɚ ɫɬɪɨɩɢɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ – 10 ɲɬ; 
– ɦɨɧɬɚɠ ɫɜɹɡɟɣ – 22 ɲɬ; 
– ɦɨɧɬɚɠ ɩɪɨɝɨɧɨɜ – 81 ɲɬ; 
– ɫɜɚɪɨɱɧɵɟ ɪɚɛɨɬɵ – 70 ɦ; 
– ɚɧɬɢɤɨɪɪɨɡɢɨɧɧɵɟ ɪɚɛɨɬɵ – 140 ɫɬɵɤɨɜ. 
Ɋɚɛɨɬɵ ɜɟɞɭɬɫɹ ɜ ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ ɪɚɛɨɬɵ, ɜ ɥɟɬɧɟɟ ɜɪɟɦɹ. 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɨɛɴɟɤɬɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ: 



 
 

– ɨɛɴɟɤɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ – ɫɤɥɚɞɫɤɨɟ ɩɨɦɟɳɟɧɢɟ «Ƚɥɢɧɨɡɚɩɚɫɧɢɤ 
Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɟɪɚɦɡɢɬɨɜɨɝɨ ɤɨɦɛɢɧɚɬɚ ɜ  ɩ. Ʉɨɡɭɥɶɤɚ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ»; 

– ɤɚɪɤɚɫ ɡɞɚɧɢɹ - ɫɦɟɲɚɧɧɵɣ; 
– ɤɨɧɫɬɪɭɤɬɢɜɧɚɹ ɫɢɫɬɟɦɚ – ɤɚɪɤɚɫɧɚɹ. 
Ʉɚɪɤɚɫ ɫɦɟɲɚɧɧɨɝɨ ɬɢɩɚ ɫɨɫɬɨɢɬ ɢɡ 1 ɩɪɨɥɟɬɚ, ɲɢɪɢɧɨɣ 24 ɦ, ɞɥɢɧɨɣ 54 

ɦ, ɜɵɫɨɬɨɣ 13,240 ɦ. 
ȼ ɞɚɧɧɨɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɤɚɪɬɟ ɩɪɢɦɟɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɞɨɤɭɦɟɧɬɵ ɧɚ 

ɦɚɬɟɪɢɚɥɵ ɢ ɞɟɬɚɥɢ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɩɪɢ ɜɨɡɜɟɞɟɧɢɢ ɤɚɪɤɚɫɚ ɡɞɚɧɢɹ: 
– ȽɈɋɌ 26020-83 «Ⱦɜɭɬɚɜɪɵ ɫɬɚɥɶɧɵɟ ɝɨɪɹɱɟɤɚɬɚɧɵɟ ɫ ɩɚɪɚɥɥɟɥɶɧɵɦɢ 

ɝɪɚɧɹɦɢ ɩɨɥɨɤ. ɋɨɪɬɚɦɟɧɬ»; 
– ȽɈɋɌ 8509-93 «ɍɝɨɥɤɢ ɫɬɚɥɶɧɵɟ ɝɨɪɹɱɟɤɚɬɚɧɵɟ ɪɚɜɧɨɩɨɥɨɱɧɵɟ. 

ɋɨɪɬɚɦɟɧɬ»; 
– ȽɈɋɌ 25628-90 «Ʉɨɥɨɧɧɵ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɞɥɹ ɨɞɧɨɷɬɚɠɧɵɯ ɡɞɚɧɢɣ 

ɩɪɟɞɩɪɢɹɬɢɣ. Ɍɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ»; 
– ȽɈɋɌ 8240-97 «ɒɜɟɥɥɟɪɵ ɫɬɚɥɶɧɵɟ ɝɨɪɹɱɟɤɚɬɚɧɵɟ»; 
– ɋɉ 28.13330.2017 «Ɂɚɳɢɬɚ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɨɬ ɤɨɪɪɨɡɢɢ». 
 
4.2.3 Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɬɟɯɧɨɥɨɝɢɹ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ  

 
4.2.3.1 Ɉɫɧɨɜɧɵɟ ɪɚɛɨɬɵ 
 
Ɇɨɧɬɚɠ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɷɥɟɦɟɧɬɨɜ ɜɟɞɟɦ ɤɨɦɩɥɟɤɫɧɵɦ ɦɟɬɨɞɨɦ, ɩɪɢ 

ɤɨɬɨɪɨɦ ɭɫɬɚɧɚɜɥɢɜɚɸɬ, ɜɵɜɟɪɹɸɬ  ɢ ɡɚɤɪɟɩɥɹɸɬ ɜɫɟ ɧɟɫɭɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɢ 
ɩɪɨɞɨɥɶɧɵɟ ɫɜɹɡɢ ɤɚɠɞɨɣ ɹɱɟɣɤɢ ɡɞɚɧɢɹ. Ɉɤɨɧɱɚɬɟɥɶɧɨ ɦɨɧɬɚɠɧɵɟ ɫɬɵɤɢ 
ɡɚɤɪɟɩɥɹɸɬ ɩɨɫɥɟ ɩɪɨɜɟɪɤɢ ɩɪɚɜɢɥɶɧɨɫɬɢ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɪɚɡɦɟɪɨɜ ɹɱɟɣɤɢ. 
ɉɪɢ ɤɨɦɩɥɟɤɫɧɨɦ ɦɟɬɨɞɟ ɦɨɧɬɚɠɚ ɛɵɫɬɪɟɟ ɨɬɤɪɵɜɚɟɬɫɹ ɮɪɨɧɬ ɪɚɛɨɬ ɞɥɹ 
ɩɨɫɥɟɞɭɸɳɢɯ ɫɬɪɨɢɬɟɥɶɧɵɯ ɩɪɨɰɟɫɫɨɜ, ɚ ɬɚɤɠɟ ɦɨɧɬɚɠɚ ɨɛɨɪɭɞɨɜɚɧɢɹ, 
ɛɥɚɝɨɞɚɪɹ ɱɟɦɭ ɫɨɤɪɚɳɚɸɬɫɹ ɫɪɨɤɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ.   

Ɇɨɧɬɚɠ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɨɫɭɳɟɫɬɜɥɹɟɦ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɉ 70.13330.2012 « ɇɟɫɭɳɢɟ ɢ ɨɝɪɚɠɞɚɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ», 
ȽɈɋɌ 23118-2012 «Ʉɨɧɫɬɪɭɤɰɢɢ ɫɬɚɥɶɧɵɟ ɫɬɪɨɢɬɟɥɶɧɵɟ»,  ȽɈɋɌ 13015-2012 
«ɂɡɞɟɥɢɹ ɛɟɬɨɧɧɵɟ ɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. Ɉɛɳɢɟ ɬɟɯɧɢɱɟɫɤɢɟ 
ɬɪɟɛɨɜɚɧɢɹ. ɉɪɚɜɢɥɚ ɩɪɢɟɦɤɢ, ɦɚɪɤɢɪɨɜɤɢ, ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ ɢ ɯɪɚɧɟɧɢɹ» 
ɪɚɛɨɱɟɝɨ ɩɪɨɟɤɬɚ ɢ ɢɧɫɬɪɭɤɰɢɣ ɡɚɜɨɞɨɜ-ɢɡɝɨɬɨɜɢɬɟɥɟɣ. ȼɨ ɜɪɟɦɹ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɪɚɛɨɬ ɧɚ ɝɪɚɧɢɰɚɯ ɨɩɚɫɧɨɣ ɡɨɧɵ ɭɫɬɚɧɨɜɢɬɶ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɟ ɡɧɚɤɢ.  

Ʉɨɦɩɥɟɤɫɧɵɣ ɩɪɨɰɟɫɫ ɦɨɧɬɚɠɚ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɫɨɫɬɨɢɬ ɢɡ 
ɫɥɟɞɭɸɳɢɯ ɩɪɨɰɟɫɫɨɜ ɢ ɨɩɟɪɚɰɢɣ:  

– ɝɟɨɞɟɡɢɱɟɫɤɚɹ ɪɚɡɛɢɜɤɚ ɦɟɫɬɨɩɨɥɨɠɟɧɢɹ ɤɨɥɨɧɧ ɧɚ ɮɭɧɞɚɦɟɧɬɚɯ;  
– ɭɫɬɚɧɨɜɤɚ, ɜɵɜɟɪɤɚ ɢ ɡɚɤɪɟɩɥɟɧɢɟ ɝɨɬɨɜɵɯ ɤɨɥɨɧɧ ɧɚ ɮɭɧɞɚɦɟɧɬɚɯ;  
– ɩɨɞɝɨɬɨɜɤɚ ɦɟɫɬ ɨɩɢɪɚɧɢɹ ɮɟɪɦ;  
– ɭɫɬɚɧɨɜɤɚ,  ɜɵɜɟɪɤɚ  ɢ  ɡɚɤɪɟɩɥɟɧɢɟ  ɝɨɬɨɜɵɯ  ɮɟɪɦ  ɧɚ  ɨɩɨɪɧɵɯ 

ɩɨɜɟɪɯɧɨɫɬɹɯ; 
– ɪɚɡɦɟɬɤɚ ɦɟɫɬ ɭɫɬɚɧɨɜɤɢ ɩɪɨɝɨɧɨɜ;  
– ɦɨɧɬɚɠ ɩɪɨɝɨɧɨɜ;   



 
 

ɀɟɥɟɡɨɛɟɬɨɧɧɵɟ ɤɨɥɨɧɧɵ ɧɚ ɨɛɴɟɤɬɟ ɪɚɫɤɥɚɞɵɜɚɸɬ ɧɚ ɞɟɪɟɜɹɧɧɵɯ 
ɩɨɞɤɥɚɞɤɚɯ ɜ ɡɨɧɟ ɞɟɣɫɬɜɢɹ ɦɨɧɬɚɠɧɨɝɨ ɤɪɚɧɚ. Ɍɨɥɳɢɧɚ ɩɨɞɤɥɚɞɨɤ ɞɨɥɠɧɚ 
ɛɵɬɶ ɧɟ ɦɟɧɟɟ 25 ɦɦ. 

Ʉɚɠɞɭɸ ɤɨɥɨɧɧɭ ɧɟɨɛɯɨɞɢɦɨ ɨɫɦɨɬɪɟɬɶ ɫ ɬɟɦ, ɱɬɨɛɵ ɨɧɚ ɧɟ ɢɦɟɥɚ 
ɞɟɮɨɪɦɚɰɢɣ, ɩɨɜɪɟɠɞɟɧɢɣ, ɬɪɟɳɢɧ, ɪɚɤɨɜɢɧ, ɫɤɨɥɨɜ, ɨɛɧɚɠɟɧɧɨɣ ɚɪɦɚɬɭɪɵ, 
ɧɚɩɥɵɜɨɜ ɛɟɬɨɧɚ; ɩɪɨɜɟɪɢɬɶ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɪɚɡɦɟɪɵ ɤɨɥɨɧɧɵ, ɧɚɥɢɱɢɟ 
ɦɨɧɬɚɠɧɨɝɨ ɨɬɜɟɪɫɬɢɹ, ɩɪɚɜɢɥɶɧɨɫɬɶ ɭɫɬɚɧɨɜɤɢ ɫɬɚɥɶɧɵɯ ɡɚɤɥɚɞɧɵɯ ɞɟɬɚɥɟɣ. 

Ⱦɥɹ ɜɵɜɟɪɤɢ ɢ ɜɪɟɦɟɧɧɨɝɨ ɡɚɤɪɟɩɥɟɧɢɹ ɤɨɥɨɧɧ ɢɫɩɨɥɶɡɭɸɬ ɤɨɦɩɥɟɤɬ 
ɦɨɧɬɚɠɧɨɣ ɨɫɧɚɫɬɤɢ, ɪɚɡɦɟɳɚɟɦɵɣ ɜ ɤɨɧɬɟɣɧɟɪɟ. ȼ ɫɨɫɬɚɜ ɤɨɦɩɥɟɤɬɚ ɜɯɨɞɹɬ 
ɢɧɜɟɧɬɚɪɧɵɟ ɤɥɢɧɨɜɵɟ ɜɤɥɚɞɵɲɢ ɢ ɞɪɭɝɢɟ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ. 

Ʉɨɥɨɧɧɵ ɩɪɢ ɩɨɦɨɳɢ ɦɨɧɬɚɠɧɨɝɨ ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ ɤɪɚɧɚ Ʉɋ 2574 
«Ʉɥɢɧɰɵ»  ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɜ ɫɬɚɤɚɧɵ ɮɭɧɞɚɦɟɧɬɚ ɧɚ ɚɪɦɨɛɟɬɨɧɧɵɟ ɩɨɞɤɥɚɞɤɢ.  

Ʉɥɢɧɨɜɵɟ ɜɤɥɚɞɵɲɢ ɢɡɜɥɟɤɚɸɬ ɬɨɥɶɤɨ ɩɨɫɥɟ ɞɨɫɬɢɠɟɧɢɹ ɛɟɬɨɧɨɦ ɫɬɵɤɚ 
ɩɪɨɱɧɨɫɬɢ, ɭɤɚɡɚɧɧɨɣ ɜ ɩɪɨɟɤɬɟ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ, ɚ ɜ ɫɥɭɱɚɟ ɨɬɫɭɬɫɬɜɢɹ 
ɬɚɤɨɝɨ ɭɤɚɡɚɧɢɹ – ɩɨ ɞɨɫɬɢɠɟɧɢɢ ɛɟɬɨɧɨɦ ɫɬɵɤɚ 70 % ɩɪɨɟɤɬɧɨɣ ɩɪɨɱɧɨɫɬɢ. 

ɉɨɫɬɨɹɧɧɨɟ ɡɚɤɪɟɩɥɟɧɢɟ ɮɟɪɦ ɢ ɩɪɨɝɨɧɨɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫɜɚɪɤɨɣ ɫɨɝɥɚɫɧɨ 
ɩɪɨɟɤɬɭ.  

ɋɬɪɨɩɵ ɦɨɝɭɬ ɛɵɬɶ ɫɧɹɬɵ ɫ ɤɨɥɨɧɧɵ, ɮɟɪɦɵ, ɩɪɨɝɨɧɚ ɩɨɫɥɟ ɢɯ 
ɜɪɟɦɟɧɧɨɝɨ ɡɚɤɪɟɩɥɟɧɢɹ. Ɇɨɧɬɚɠɧɚɹ ɨɫɧɚɫɬɤɚ ɫɧɢɦɚɟɬɫɹ ɩɨɫɥɟ ɩɨɫɬɨɹɧɧɨɝɨ 
ɡɚɤɪɟɩɥɟɧɢɹ ɞɟɬɚɥɟɣ ɤɚɪɤɚɫɚ ɩɨ ɩɪɨɟɤɬɭ.  

ɉɟɪɜɵɦɢ ɦɨɧɬɢɪɭɸɬ ɩɚɪɭ ɤɨɥɨɧɧ, ɦɟɠɞɭ ɤɨɬɨɪɵɦɢ ɪɚɫɩɨɥɨɠɟɧɵ 
ɜɟɪɬɢɤɚɥɶɧɵɟ ɫɜɹɡɢ. Ɋɚɫɤɪɟɩɥɹɸɬ ɩɟɪɜɭɸ ɩɚɪɭ ɤɨɥɨɧɧ ɫɜɹɡɹɦɢ. ɋɬɪɨɩɵ 
ɫɧɢɦɚɸɬ ɫ ɤɨɥɨɧɧɵ ɬɨɥɶɤɨ ɩɨɫɥɟ ɟɟ ɩɨɫɬɨɹɧɧɨɝɨ ɡɚɤɪɟɩɥɟɧɢɹ. ɍɫɬɚɧɚɜɥɢɜɚɸɬ 
ɩɨɫɥɟ ɤɚɠɞɨɣ ɨɱɟɪɟɞɧɨɣ ɤɨɥɨɧɧɵ ɜɟɪɬɢɤɚɥɶɧɵɟ ɫɜɹɡɢ ɢɥɢ ɪɚɫɩɨɪɤɭ, ɬ.ɤ. 
ɤɨɥɨɧɧɚ ɞɨɥɠɧɚ ɛɵɬɶ ɛɵɫɬɪɨ ɡɚɤɪɟɩɥɟɧɚ ɤ ɫɦɨɧɬɢɪɨɜɚɧɧɵɦ ɤɨɧɫɬɪɭɤɰɢɹɦ ɢ 
ɪɚɫɫɬɪɨɩɥɟɧɚ, ɱɬɨɛɵ ɧɟ ɩɪɨɫɬɚɢɜɚɥ ɦɨɧɬɚɠɧɵɣ ɤɪɚɧ. ȼɟɪɬɢɤɚɥɶɧɵɟ ɫɜɹɡɢ 
ɞɨɥɠɧɵ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɵ ɢ ɡɚɤɪɟɩɥɟɧɵ ɫɨɝɥɚɫɧɨ ɩɪɨɟɤɬɭ, ɜɪɟɦɟɧɧɨɟ 
ɡɚɤɪɟɩɥɟɧɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɜɵɩɨɥɧɹɸɬ ɫɜɚɪɧɵɦɢ ɢ ɛɨɥɬɨɜɵɦɢ ɫɨɟɞɢɧɟɧɢɹɦɢ.   

Ƚɟɨɞɟɡɢɱɟɫɤɢɣ ɤɨɧɬɪɨɥɶ ɩɪɚɜɢɥɶɧɨɫɬɢ ɭɫɬɚɧɨɜɤɢ ɤɨɥɨɧɧ ɩɨ ɜɟɪɬɢɤɚɥɢ 
ɨɫɭɳɟɫɬɜɥɹɸɬ ɫ ɩɨɦɨɳɶɸ ɞɜɭɯ ɬɟɨɞɨɥɢɬɨɜ, ɜɨ ɜɡɚɢɦɧɨ-ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɵɯ 
ɩɥɨɫɤɨɫɬɹɯ, ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɵɯ ɩɪɨɟɰɢɪɭɸɬ ɜɟɪɯɧɸɸ ɨɫɟɜɭɸ ɪɢɫɤɭ ɧɚ 
ɭɪɨɜɟɧɶ ɧɢɡɚ ɤɨɥɨɧɧɵ.  

ɉɨɫɥɟ ɩɪɨɜɟɪɤɢ ɜɟɪɬɢɤɚɥɶɧɨɫɬɢ ɪɹɞɚ ɤɨɥɨɧɧ ɧɢɜɟɥɢɪɭɸɬ ɜɟɪɯɧɢɟ 
ɩɥɨɫɤɨɫɬɢ ɢɯ ɤɨɧɫɨɥɟɣ ɢ ɬɨɪɰɨɜ, ɤɨɬɨɪɵɟ ɹɜɥɹɸɬɫɹ ɨɩɨɪɚɦɢ ɞɥɹ 
ɩɨɞɫɬɪɨɩɢɥɶɧɵɯ ɮɟɪɦ. ɉɨ ɡɚɜɟɪɲɟɧɢɸ ɦɨɧɬɚɠɚ ɤɨɥɨɧɧ ɢ ɢɯ ɧɢɜɟɥɢɪɨɜɚɧɢɹ 
ɨɩɪɟɞɟɥɹɸɬ ɨɬɦɟɬɤɢ ɷɬɢɯ ɩɥɨɫɤɨɫɬɟɣ.   

ɉɪɨɝɨɧɵ ɫɬɚɜɹɬɫɹ ɫɪɚɡɭ ɩɨɫɥɟ ɦɨɧɬɚɠɚ ɮɟɪɦ, ɬɚɤ ɤɚɤ ɩɨɞɧɹɬɚɹ ɮɟɪɦɚ 
ɞɨɥɠɧɚ ɛɵɬɶ ɛɵɫɬɪɨ ɡɚɤɪɟɩɥɟɧɚ ɤ ɪɚɧɟɟ ɫɦɨɧɬɢɪɨɜɚɧɧɵɦ ɤɨɧɫɬɪɭɤɰɢɹɦ ɢ 
ɪɚɫɫɬɪɨɩɥɟɧɚ, ɱɬɨɛɵ ɧɟ ɩɪɨɫɬɚɢɜɚɥ ɦɨɧɬɚɠɧɵɣ ɤɪɚɧ. ɑɬɨɛɵ ɥɭɱɲɟ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɤɪɚɧɚ, ɩɪɨɝɨɧɵ ɩɨɞɧɢɦɚɸɬɫɹ ɩɚɱɤɚɦɢ, 
ɫɤɥɚɞɵɜɚɸɬɫɹ ɧɚ ɨɞɧɨ ɦɟɫɬɨ ɢ ɡɚɬɟɦ ɪɚɫɬɚɫɤɢɜɚɸɬ ɜɪɭɱɧɭɸ.  

ɋɜɚɪɨɱɧɵɟ ɪɚɛɨɬɵ ɜɵɩɨɥɧɹɸɬɫɹ ɩɨɫɥɟ ɩɪɨɜɟɪɤɢ ɩɪɚɜɢɥɶɧɨɫɬɢ ɦɨɧɬɚɠɚ 
ɤɨɧɫɬɪɭɤɰɢɣ. ɋɜɚɪɤɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɚɹ. ɋɥɟɞɭɟɬ ɡɚɱɢɳɚɬɶ ɦɟɫɬɚ 
ɫɜɚɪɤɢ: ɤɪɨɦɤɢ ɫɜɚɪɢɜɚɟɦɵɯ ɞɟɬɚɥɟɣ ɜ ɦɟɫɬɚɯ ɪɚɫɩɨɥɨɠɟɧɢɹ ɲɜɨɜ ɢ 



 
 

ɩɪɢɥɟɝɚɸɳɢɟ ɤ ɧɢɦ ɩɨɜɟɪɯɧɨɫɬɢ ɲɢɪɢɧɨɣ ɧɟ ɦɟɧɟɟ 20 ɦɦ ɧɟɨɛɯɨɞɢɦɨ 
ɡɚɱɢɳɚɬɶ ɫ ɭɞɚɥɟɧɢɟɦ ɪɠɚɜɱɢɧɵ, ɠɢɪɨɜ, ɤɪɚɫɤɢ, ɝɪɹɡɢ ɢ ɜɥɚɝɢ.  ɉɨɜɟɪɯɧɨɫɬɢ 
ɫɜɚɪɧɵɯ ɲɜɨɜ ɩɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɫɜɚɪɤɢ ɨɱɢɫɬɢɬɶ ɨɬ ɲɥɚɤɚ, ɛɪɵɡɝ, ɧɚɩɥɵɜɨɜ ɢ 
ɧɚɬɟɤɨɜ ɦɟɬɚɥɥɚ. ɉɪɢɜɚɪɟɧɧɵɟ ɦɨɧɬɚɠɧɵɟ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɭɞɚɥɢɬɶ (ɝɚɡɨɜɨɣ 
ɪɟɡɤɨɣ) ɛɟɡ ɩɨɜɪɟɠɞɟɧɢɹ ɨɫɧɨɜɧɨɝɨ ɦɟɬɚɥɥɚ ɢ ɭɞɚɪɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ. Ɇɟɫɬɚ ɢɯ 
ɩɪɢɜɚɪɤɢ ɡɚɱɢɫɬɢɬɶ ɦɟɯɚɧɢɱɟɫɤɢɦ ɫɩɨɫɨɛɨɦ ɡɚɩɨɞɥɢɰɨ ɫ ɨɫɧɨɜɧɵɦ ɦɟɬɚɥɥɨɦ. 
ɋɜɚɪɨɱɧɵɟ ɪɚɛɨɬɵ ɩɪɨɢɡɜɨɞɢɬɶ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɧɟ ɧɢɠɟ -
20 °ɋ. ɋɢɥɭ ɫɜɚɪɨɱɧɨɝɨ ɬɨɤɚ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢ ɷɬɨɦ ɩɨɜɵɲɚɬɶ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ 
ɩɨɧɢɠɟɧɢɸ ɬɟɦɩɟɪɚɬɭɪɵ: ɩɪɢ ɩɨɧɢɠɟɧɢɢ ɨɬ 0 ɞɨ 10 °ɋ - ɧɚ 10%, ɩɪɢ 
ɩɨɧɢɠɟɧɢɢ ɨɬ -10 ɞɨ -20 °ɋ - ɟɳɟ ɧɚ 10%. 

 
4.2.3.2 Ɂɚɤɥɸɱɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ 
 
ɉɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɨɫɧɨɜɧɵɯ ɪɚɛɨɬ ɨɱɢɫɬɢɬɶ ɫɬɪɨɢɬɟɥɶɧɭɸ ɩɥɨɳɚɞɤɭ ɨɬ 

ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɦɭɫɨɪɚ, ɫɧɹɬɶ ɨɝɪɚɠɞɟɧɢɹ ɢ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɟ ɡɧɚɤɢ ɨɩɚɫɧɵɯ 
ɡɨɧ. ɍɛɪɚɬɶ ɫ ɬɟɪɪɢɬɨɪɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɨɫɧɚɫɬɤɭ ɢ 
ɢɧɫɬɪɭɦɟɧɬɵ.   

ɉɟɪɟɞɚɬɶ ɩɨɞɪɹɞɱɢɤɭ ɢɫɩɨɥɧɢɬɟɥɶɧɭɸ ɢ ɬɟɯɧɢɱɟɫɤɭɸ ɞɨɤɭɦɟɧɬɚɰɢɸ ɧɚ 
ɜɵɩɨɥɧɟɧɧɵɟ ɪɚɛɨɬɵ. 
 

4.2.4 Ɋɚɫɱɟɬ ɨɛɴɟɦɨɜ ɪɚɛɨɬ ɩɪɢ ɜɨɡɜɟɞɟɧɢɢ ɤɚɪɤɚɫɚ ɡɞɚɧɢɹ 
 
ȼɟɞɨɦɨɫɬɶ ɨɛɴɟɦɨɜ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ ɩɪɢɜɟɞɟɧɚ ɜ ɬɚɛɥɢɰɟ 4.1. 
Ʉɪɨɦɟ ɤɨɥɢɱɟɫɬɜɚ ɫɛɨɪɧɵɯ ɷɥɟɦɟɧɬɨɜ ɫɥɟɞɭɟɬ ɨɩɪɟɞɟɥɢɬɶ, ɩɨɥɶɡɭɹɫɶ 

ɫɯɟɦɚɦɢ ɭɡɥɨɜ ɢɡ «Ʉɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɪɚɡɞɟɥɚ», ɨɛɴɟɦɵ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬ, ɪɚɛɨɬ 
ɩɨ ɭɫɬɚɧɨɜɤɟ ɛɨɥɬɨɜ. ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ ɩɪɢ ɩɨɞɫɱɟɬɟ ɨɛɴɟɦɨɜ ɪɚɛɨɬ ɫɥɟɞɭɟɬ 
ɩɪɢɧɢɦɚɬɶ ɩɨ ɬɚɛɥɢɰɟ 4.1. 

 
Ɍɚɛɥɢɰɚ 4.1 – ȼɟɞɨɦɨɫɬɶ ɨɛɴɟɦɨɜ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ  

№ 
ɩ/
ɩ 

ɗɫɤɢɡ 

ȿɞɢɧɢɰ
ɵ 

ɢɡɦɟɪɟɧ
ɢɹ 

Ʉɨɥ-
ɜɨ 

ɉɨɬɪɟɛɧɨɫɬɶ ɜ ɦɚɬɟɪɢɚɥɚɯ 

ɇɚɢɦɟɧɨɜɚɧ
ɢɟ 

ɦɚɬɟɪɢɚɥɨɜ 

Ʉɨɥ-
ɜɨ ɧɚ 
ɟɞ. 
ɢɡɦ 

Ʉɨɥ-
ɜɨ ɧɚ 

ɡɞɚɧɢɟ 

1 

Ɂɚɞɟɥɤɚ ɫɬɵɤɨɜ ɤɨɥɨɧɧ ɫ 
ɮɭɧɞɚɦɟɧɬɨɦ 

 

 
 

ɒɬ. 30 ɋɬɵɤ 0,085 2,55 

 



 
 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 4.1 

2 

Ɇɨɧɬɚɠɧɵɟ ɫɬɵɤɢ ɮɟɪɦ ɧɚ 
ɜɵɫɨɤɨɩɪɨɱɧɵɯ ɛɨɥɬɚɯ 

 

 
 

 
 

ɒɬ. 10 
Ȼɨɥɬɵ 

ɜɵɫɨɤɨɩɪɨɱ
ɧɵɟ 

8 80,0 

2 

Ɇɨɧɬɚɠɧɵɟ ɫɬɵɤɢ ɧɚ 
ɜɵɫɨɤɨɩɪɨɱɧɵɯ ɛɨɥɬɚɯ ɩɪɢ ɫɛɨɪɤɟ 

ɫɬɪɨɩɢɥɶɧɨɣ ɮɟɪɦɵ 
 

 
 

ɒɬ. 10 
Ȼɨɥɬɵ 

ɜɵɫɨɤɨɩɪɨɱ
ɧɵɟ 

8 80,0 

4 
Ɇɨɧɬɚɠɧɵɣ ɫɬɵɤ ɩɪɨɝɨɧɨɜ ɫɨ 

ɫɬɪɨɩɢɥɶɧɨɣ ɮɟɪɦɨɣ 
ɒɬ. 81 

Ȼɨɥɬɵ 
ɦɨɧɬɚɠɧɵɟ 

4 244,0 

5 

Ɇɨɧɬɚɠɧɵɣ ɫɬɵɤ ɫɜɹɡɟɣ ɦɟɠɭ 
ɤɨɥɨɧɧɚɦɢ 

 

 
 

ɒɬ. 22 
Ȼɨɥɬɵ 

ɦɨɧɬɚɠɧɵɟ 
4 88,0 

6 

ɗɥɟɤɬɪɨɫɜɚɪɤɚ ɮɟɪɦ ɫ ɤɨɥɨɧɧɚɦɢ 
 

 
 

ɍɡɟɥ 26 ɋɜɚɪɤɚ 0,72 18,72 



 
 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 4.1 

6 

ɗɥɟɤɬɪɨɫɜɚɪɤɚ ɮɟɪɦ ɫ ɤɨɥɨɧɧɚɦɢ 
 

 
 

ɍɡɟɥ 26 ɋɜɚɪɤɚ 0,72 18,72 

 
4.2.5 Ɋɚɫɱɟɬ ɢ ɨɛɨɫɧɨɜɚɧɢɟ ɜɵɛɨɪɚ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɲɢɧ, 

ɦɟɯɚɧɢɡɦɨɜ, ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɨɝɨ ɢɧɫɬɪɭɦɟɧɬɚ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ ɞɥɹ 
ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ 

 
4.2.5.1 ȼɵɛɨɪ ɤɪɚɧɚ ɩɨ ɬɟɯɧɢɱɟɫɤɢɦ ɩɚɪɚɦɟɬɪɚɦ 
 
Ɇɨɧɬɢɪɭɟɦɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɦɨɧɬɚɠɧɨɣ ɦɚɫɫɨɣ, 

ɦɨɧɬɚɠɧɨɣ ɜɵɫɨɬɨɣ ɢ ɬɪɟɛɭɟɦɵɦ ɜɵɥɟɬɨɦ ɫɬɪɟɥɵ. ȼɵɛɨɪ ɦɨɧɬɚɠɧɨɝɨ ɤɪɚɧɚ 
ɩɪɨɢɡɜɟɞɟɧ ɩɭɬɟɦ ɧɚɯɨɠɞɟɧɢɹ ɬɪɟɯ ɨɫɧɨɜɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ: ɬɪɟɛɭɟɦɨɣ 
ɜɵɫɨɬɵ ɩɨɞɴɟɦɚ ɤɪɸɤɚ (ɦɨɧɬɚɠɧɚɹ ɜɵɫɨɬɚ), ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ (ɦɨɧɬɚɠɧɚɹ 
ɦɚɫɫɚ) ɢ ɜɵɥɟɬɚ ɫɬɪɟɥɵ.  

ɉɨɞɛɢɪɚɟɦ ɤɪɚɧ ɩɨ ɧɚɢɛɨɥɟɟ ɬɹɠɟɥɨɦɭ ɷɥɟɦɟɧɬɭ. ɗɬɢɦ ɷɥɟɦɟɧɬɨɦ 
ɹɜɥɹɟɬɫɹ ɤɨɥɨɧɧɚ Ʉ2, ɟɟ ɦɚɫɫɚ ɫɨɫɬɚɜɥɹɟɬ ݉ = Ͷ,ͳ͸ͺ ˍˆ ≈ Ͷ,ʹ ˕.  ɉɨ ɤɚɬɚɥɨɝɭ 
«ɋɪɟɞɫɬɜɚ ɦɨɧɬɚɠɚ ɫɛɨɪɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ» ɧɚɢɛɨɥɟɟ 
ɩɨɞɯɨɞɹɳɢɦ ɫɪɟɞɫɬɜɨɦ ɦɨɧɬɚɠɚ ɹɜɥɹɟɬɫɹ ɞɜɭɯɜɟɬɜɟɜɨɣ ɫɬɪɨɩ 2ɋɄ-8,0, 
ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶɸ 8 ɬ, ɦɚɫɫɨɣ ݉ = ͺͻ,ͺͷ ˍˆ. 

Ɉɩɪɟɞɟɥɹɟɦ ɦɨɧɬɚɠɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɨɥɨɧɧɵ: 
ɚ) Ɇɨɧɬɚɠɧɚɹ ɦɚɫɫɚ 
௠ܯ   = эܯ +  ሺͶ.ͳሻ                                                                                                         ,ˆܯ
 

ɝɞɟ ܯэ − ɦɚɫɫɚ ɧɚɢɛɨɥɟɟ ɬɹɠɟɥɨɝɨ ɷɥɟɦɟɧɬɚ ɝɪɭɩɩɵ, ɬ; ܯˆ − ɦɚɫɫɚ ɝɪɭɡɨɡɚɯɜɚɬɧɵɯ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ (ɬɪɚɜɟɪɫɵ, 
ɫɬɪɨɩɵ, ɤɨɧɞɭɤɬɨɪɵ, ɥɟɫɬɧɢɰɵ ɢ ɬ.ɞ.), ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɚ ɷɥɟɦɟɧɬɟ ɞɨ ɟɝɨ 
ɩɨɞɴɟɦɚ, ɬ. 

ɉɪɢɧɢɦɚɟɦ: ܯэ = Ͷ,ʹ ˕; ܯˆ = Ͳ,ͺͻͺͷ ˕.  
ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (4.1), ɩɨɥɭɱɚɟɦ 
௠ܯ  = Ͷ,ʹ + Ͳ,ͺͻͺͷ = ͷ,Ͳͻͺͷ ɬ. 
 
ɛ) Ɇɨɧɬɚɠɧɚɹ ɜɵɫɨɬɚ ɩɨɞɴɟɦɚ ɤɪɸɤɚ 
 



 
 

𝑘ܪ = ℎ௢ + ℎˊ + ℎэ + ℎˆ,                                                                                        ሺͶ.ʹሻ 

 
ɝɞɟ ℎ௢ − ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɭɪɨɜɧɹ ɫɬɨɹɧɤɢ ɤɪɚɧɚ ɞɨ ɨɩɨɪɵ ɦɨɧɬɢɪɭɟɦɨɝɨ ɷɥɟɦɟɧɬɚ, 
ɦ; ℎˊ − ɡɚɩɚɫ ɩɨ ɜɵɫɨɬɟ, ɧɟɨɛɯɨɞɢɦɵɣ ɞɥɹ ɩɟɪɟɦɟɳɟɧɢɹ ɦɨɧɬɢɪɭɟɦɨɝɨ 
ɷɥɟɦɟɧɬɚ ɧɚɞ ɪɚɧɟɟ ɫɦɨɧɬɢɪɨɜɚɧɧɵɦɢ ɤɨɧɫɬɪɭɤɰɢɹɦɢ ɢ ɭɫɬɚɧɨɜɤɢ ɟɝɨ ɜ 
ɩɪɨɟɤɬɧɨɟ ɩɨɥɨɠɟɧɢɟ, ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɩɪɚɜɢɥɚɦ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɪɚɜɧɵɦ 
0,3-0,5 ɦ; ℎэ − ɜɵɫɨɬɚ ɷɥɟɦɟɧɬɚ ɜ ɩɨɥɨɠɟɧɢɢ ɩɨɞɴɟɦɚ, ɦ; ℎˆ − ɜɵɫɨɬɚ ɝɪɭɡɨɡɚɯɜɚɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ (ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɜɟɪɯɚ ɦɨɧɬɢɪɭɟɦɨɝɨ 
ɷɥɟɦɟɧɬɚ ɞɨ ɰɟɧɬɪɚ ɤɪɸɤɚ ɤɪɚɧɚ), ɦ.  

ɉɪɢɧɢɦɚɟɦ: ℎ௢ = Ͳ,ͲͲ ˏ; ℎˊ = Ͳ,ͷ ˏ;  ℎэ = ͳͲ,Ͷʹ ˏ; ℎˆ = Ͷ,Ͳ ˏ.  
ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (4.2), ɩɨɥɭɱɚɟɦ 
𝑘ܪ  = Ͳ,ͲͲ + Ͳ,ͷ + ͳͲ,Ͷʹ + Ͷ,ͲͲ = ͳͶ,ͻʹ ɦ.  
 
ɜ) ɇɟɨɛɯɨɞɢɦɚɹ ɧɚɢɦɟɧɶɲɚɹ ɞɥɢɧɚ ɫɬɪɟɥɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ  
 ݈˔˕˓ = ሺ݁ + ܿ + ݀ሻ ∙ ሺܪ˔˕˓ − ℎ˛ሻℎˆ˓ + ℎ˒ + ܽ,                                                                 ሺͶ.͵ሻ 

 
ɝɞɟ ݁ − ɩɨɥɨɜɢɧɚ ɬɨɥɳɢɧɵ ɫɬɪɟɥɵ ɧɚ ɭɪɨɜɧɟ ɜɟɪɯɚ ɦɨɧɬɢɪɭɟɦɨɝɨ ɷɥɟɦɟɧɬɚ ɢɥɢ 
ɪɚɧɟɟ ɫɦɨɧɬɢɪɨɜɚɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ, ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ 1,5 ɦ;  ܿ − ɦɢɧɢɦɚɥɶɧɵɣ ɡɚɡɨɪ ɦɟɠɞɭ ɫɬɪɟɥɨɣ ɢ ɦɨɧɬɢɪɭɟɦɵɦ ɷɥɟɦɟɧɬɨɦ, 
ɩɪɢɧɢɦɚɟɦɵɣ ɪɚɜɧɵɦ 0,5-1 ɦ;  ݀ − ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɞɨ ɩɪɢɛɥɢɠɟɧɧɨɝɨ ɤ ɫɬɪɟɥɟ ɤɪɚɹ 
ɷɥɟɦɟɧɬɚ; ܪ˔˕˓ − ɜɵɫɨɬɚ ɩɨɞɴёɦɚ ɫɬɪɟɥɵ, ɦ; ܽ − ɩɨɥɨɜɢɧɚ ɛɚɡɵ ɤɪɚɧɚ, ɩɪɢɦɟɪɧɨ 2 ɦ; ℎ˛ − ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɭɪɨɜɧɹ ɫɬɨɹɧɤɢ ɤɪɚɧɚ ɞɨ ɨɫɢ ɩɨɜɨɪɨɬɚ ɫɬɪɟɥɵ, ɦ. 

ɉɪɢɧɢɦɚɟɦ: ˈ = ͳ,ͷ ˏ;  ˔ = Ͳ,ͷ ˏ;  ݀ = Ͳ,ͳʹͷ ˏ; ˓˕˔ܪ  = ͳͶ,ͻʹ ˏ;  ℎ˛ = = ͳ,ͷ ˏ;  ܽ = ʹ ˏ. 
ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (4.3), ɩɨɥɭɱɢɦ 
 ݈˔˕˓ = ሺͳ,ͷ + Ͳ,ͷ + Ͳ,ͳʹͷሻ ∙ ሺͳͶ,ͻʹ − ͳ,ͷሻʹ + ʹ + ʹ = ͺ,ͳ͵ ˏ. 
 
ɝ) ɇɟɨɛɯɨɞɢɦɚɹ ɧɚɢɛɨɥɶɲɚɹ ɞɥɢɧɚ ɫɬɪɟɥɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 ݈ = ˓˕˔ܪ)√ − ℎ˛)ଶ + ሺ݈˔˕˓ − ܽሻଶ,                                                                       ሺͶ.Ͷሻ  

 
ɝɞɟ ܪ˔˕˓, ℎ˛, ܽ − ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (4.3); 



 
 

݈˔˕˓ −  ɧɚɢɦɟɧɶɲɚɹ ɞɥɢɧɚ ɫɬɪɟɥɵ, ɦ. 
ɉɪɢɧɢɦɚɟɦ:  ܪ˔˕˓ = ͳͶ,ͻʹ ˏ;  ݈˔˕˓ = ͺ,ͳ͵ ˏ;  ℎ˛ = ͳ,ͷ ˏ;  ܽ = ʹ ˏ. 
ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (4.4), ɩɨɥɭɱɢɦ 
 ݈ = √ሺͳͶ,ͻʹ − ͳ,ͷሻଶ + ሺͺ,ͳ͵ − ʹሻଶ = ͳͶ,͹ͷ ˏ.  
 
ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɩɨ ɤɚɬɚɥɨɝɭ ɤɪɚɧɨɜ ɩɨɞɛɢɪɚɟɦ ɤɪɚɧ, 

ɦɢɧɢɦɚɥɶɧɵɟ ɪɚɛɨɱɢɟ ɩɚɪɚɦɟɬɪɵ ɤɨɬɨɪɨɝɨ ɛɵɥɢ ɛɵ ɧɟ ɦɟɧɶɲɟ ɜɵɱɢɫɥɟɧɧɵɯ 
ɜɵɲɟ ɦɨɧɬɚɠɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ. 

Ʉɪɚɧ ɚɜɬɨɦɨɛɢɥɶɧɵɣ Ʉɋ-2574 «Ʉɥɢɧɰɵ» ɫɨ ɫɥɟɞɭɸɳɢɦɢ ɬɟɯɧɢɱɟɫɤɢɦɢ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ: 

– ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ͻ ˕; 
– ɜɵɫɨɬɚ ɩɨɞɴɟɦɚ ɤɪɸɤɚ ܪ𝑘 = ͳͷ,Ͷ ˏ;  
– ɦɢɧɢɦɚɥɶɧɵɣ ɜɵɥɟɬ ɫɬɪɟɥɵ ݈𝑘௠𝑖௡ = ͻ ˏ;  
– ɦɚɤɫɢɦɚɥɶɧɵɣ ɜɵɥɟɬ ɫɬɪɟɥɵ ݈𝑘௠௔௫ = ͳͷ ˏ.  
 
4.2.6 Ʉɚɥɶɤɭɥɹɰɢɹ ɬɪɭɞɨɜɵɯ ɡɚɬɪɚɬ ɢ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ 
 

Ɍɚɛɥɢɰɚ 4.2 – Ʉɚɥɶɤɭɥɹɰɢɹ ɬɪɭɞɨɜɵɯ ɡɚɬɪɚɬ ɢ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ 

Ɉɛɨɫɧɨ-
ɜɚɧɢɟ 

(ȿɇɢɊ) 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɪɚɛɨɬ 

Ɉɛɴёɦ ɪɚɛɨɬ 

ɋɨɫɬɚɜ ɡɜɟɧɚ 

ɇɚ ɟɞ. ɢɡɦɟɪɟɧɢɹ ɇɚ ɨɛɴёɦ ɪɚɛɨɬ 

ȿɞ. ɢɡɦ Ʉɨɥ-ɜɨ 

ɇɨɪɦɚ 
ɜɪɟɦɟɧɢ 

ɢ 
ɱɟɥ-ɱɚɫ 

Ɋɚɫ-
ɰɟɧɤɚ, 

ɪɭɛ-ɤɨɩ 

Ɍɪɭɞ-ɬɶ, 
ɱɟɥ-ɱɚɫ 

ɋɭɦɦɚ 
ɪɭɛ-ɤɨɩ 

 

ȿ1-5 

Ɋɚɡɝɪɭɡɤɚ ɫ 
ɬɪɚɧɫɩɨɪɬɚ 
ɢɧɜɟɧɬɚɪɹ, 

ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ, 
ɤɨɥɨɧɧ 

100 ɬ 1,14 

Ɇɨɧɬɚɠɧɢɤ 
5ɪ-1, 4ɪ-1, 3ɪ-

2, 2ɪ-1; 
Ɇɚɲɢɧɢɫɬ 6ɪ-

1  

2,70 
 
 

0,07 
 

1-11 
 
 

6-25 
 

3,08 
 
 

0,08 
 

1-27 
 
 

7-13 
 

ȿ4-1-4 

ɍɫɬɚɧɨɜɤɚ 
ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ 

ɤɨɥɨɧɧ ɦɚɫɫɨɣ ɨɬ 1 
ɞɨ 20 ɬ  

ɬ 93,2 

Ɇɨɧɬɚɠɧɢɤ 
6ɪ-1, 4ɪ-1, 3ɪ-

2; 
Ɇɚɲɢɧɢɫɬ 6ɪ-

1 

5,5 
 
 

1,10 
 

4-11 
 
 

1-17 
 

512,60 
 
 

102,52 
 

383-05 
 
 

109-04 
 

ȿ5-1-6 Ɇɨɧɬɚɠ ɩɪɨɝɨɧɨɜ 1 ɷɥ 81 

Ɇɨɧɬɚɠɧɢɤ 
6ɪ-1, 4ɪ-3, 3ɪ-

1; 
Ɇɚɲɢɧɢɫɬ 6ɪ-

1 

0,30 
 

 
0,10 

 

0-24 
 

 
0-10,6 

 

24,3 
 

 
8,10 

 

19-44 
 

 
8-57 

 

ȿ5-1-6 Ɇɨɧɬɚɠ ɩɪɨɝɨɧɨɜ 
ɞɨɛ. ɧɚ  

1 ɬ 7,15 

Ɇɨɧɬɚɠɧɢɤ 
6ɪ-1, 4ɪ-3, 3ɪ-

1; 
Ɇɚɲɢɧɢɫɬ 6ɪ-

1 

1,00 
 

 
0,33 

 

0-80 
 

 
0-35 

 

7,15 
 

 
2,36 

 

5-72 
 

 
2-50 

 

ȿ5-1-6 Ɇɨɧɬɚɠ ɫɜɹɡɟɣ 1 ɷɥ 22 

Ɇɨɧɬɚɠɧɢɤ 
6ɪ-1, 4ɪ-3, 3ɪ-

1; 
Ɇɚɲɢɧɢɫɬ 6ɪ-

1 

0,33 
 
 

0,11 
 

0-26,4 
 

 
0-11,7 

 

7,26 
 
 

2,42 
 

5-81 
 

 
2-57 

 

 

 



 
 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 4.2 

ȿ5-1-6 Ɇɨɧɬɚɠ ɫɜɹɡɟɣ 
ɞɨɛ. ɧɚ  

1 ɬ 0,73 

Ɇɨɧɬɚɠɧɢɤ 
6ɪ-1, 4ɪ-3, 3ɪ-

1; 
Ɇɚɲɢɧɢɫɬ 6ɪ-

1 

1,50 
 

 
0,50 

 

1-20 
 

 
0-53 

 

1,10 
 

 
0,37 

 

0-88 
 

 
0-39 

 

ȿ5-1-6 Ɇɨɧɬɚɠ ɮɟɪɦ 1 ɷɥ 10 

Ɇɨɧɬɚɠɧɢɤ 
5ɪ-1, 4ɪ-3, 3ɪ-

1; 
Ɇɚɲɢɧɢɫɬ 6ɪ-

1 

2,90 
 

 
0,58 

 

2-40 
 

 
0-61,5 

 

29,00 
 

 
5,80 

 

24-00 
 

 
61-50 

 

ȿ5-1-6 Ɇɨɧɬɚɠ ɮɟɪɦ 
ɞɨɛ. ɧɚ  

1 ɬ 21,1 

Ɇɨɧɬɚɠɧɢɤ 
5ɪ-1, 4ɪ-3, 3ɪ-

1; 
Ɇɚɲɢɧɢɫɬ 6ɪ-

1 

0,53 
 

 
0,11 

 

0-43,8 
 

 
0-11,7 

 

11,18 
 

 
2,32 

 

9-24 
 

 
2-47 

 

ȿ5-1-19 ɉɨɫɬɚɧɨɜɤɚ ɛɨɥɬɨɜ 100 ɲɬ 2 
Ɇɨɧɬɚɠɧɢɤ 

4ɪ-1,3ɪ-1 
11,50 8-57 23,00 17,14 

ȿ22-1-6 

ɗɥɟɤɬɪɨɫɜɚɪɤɚ 
ɪɭɱɧɚɹ ɬɚɜɪɨɜɵɯ, 

ɭɝɥɨɜɵɯ ɢ 
ɧɚɯɥɟɫɬɨɱɧɵɯ 
ɫɨɟɞɢɧɟɧɢɣ: 

ɧɢɠɧɟɟ 

1 ɦ ɲɜɚ 36,14 
ɗɥɟɤɬɪɨɫɜɚɪɳ

ɢɤ  
5ɪ-1, 4ɪ-1 

 
 

1,70 
 

 

1-19 61,44 43-01 

ɂɬɨɝɨ ɪɚɛɨɱɢɟ  821,79 612-38 
ɂɬɨɝɨ ɦɚɲɢɧɢɫɬɵ 123,97 194-17 

ɂɬɨɝɨ: 945,76 806-55 

 
4.2.7 ȼɟɞɨɦɨɫɬɶ ɧɟɨɛɯɨɞɢɦɵɯ ɦɚɲɢɧ, ɦɟɯɚɧɢɡɦɨɜ, ɨɛɨɪɭɞɨɜɚɧɢɹ, 

ɢɧɫɬɪɭɦɟɧɬɨɜ, ɢɧɜɟɧɬɚɪɹ 
 
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. 

ɉɟɪɟɱɟɧɶ ɨɫɧɨɜɧɨɝɨ ɧɟɨɛɯɨɞɢɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɦɚɲɢɧ, ɦɟɯɚɧɢɡɦɨɜ, ɢ 
ɢɧɫɬɪɭɦɟɧɬɨɜ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɩɪɢɜɟɞɟɧ ɜ ɬɚɛɥɢɰɚɯ 4.3 ɢ 
4.4. 

 
 

Ɍɚɛɥɢɰɚ 4.3 – ɉɟɪɟɱɟɧɶ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɲɢɧ 
ɇɚɢɦɟɧɨɜɚɧɢɟ  

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 
ɩɪɨɰɟɫɫɚ  ɢ  ɟɝɨ ɨɩɟɪɚɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ  ɦɚɲɢɧɵ, 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ   

ɨɛɨɪɭɞɨɜɚɧɢɹ, ɬɢɩ, ɦɚɪɤɚ 

Ɉɫɧɨɜɧɚɹ ɬɟɯɧɢɱɟɫɤɚɹ  
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ, ɩɚɪɚɦɟɬɪ 

Ʉɨɥ-ɜɨ 

ȼɨɡɜɟɞɟɧɢɟ   ɤɚɪɤɚɫɚ  
ɡɞɚɧɢɹ 

Ʉɪɚɧ ɚɜɬɨɦɨɛɢɥɶɧɵɣ 9 ɬ Ʉɋ-2574 1 

 



 
 

Ɍɚɛɥɢɰɚ 4.4 – Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɨɫɧɚɫɬɤɚ, ɢɧɫɬɪɭɦɟɧɬ, ɢɧɜɟɧɬɚɪɶ ɢ 
ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ  
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 
ɩɪɨɰɟɫɫɚ  ɢ  ɟɝɨ 

ɨɩɟɪɚɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ  ɦɚɲɢɧɵ, 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ   

ɨɛɨɪɭɞɨɜɚɧɢɹ, ɬɢɩ, ɦɚɪɤɚ 

Ɉɫɧɨɜɧɚɹ ɬɟɯɧɢɱɟɫɤɚɹ  
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ, ɩɚɪɚɦɟɬɪ 

Ʉɨɥ-ɜɨ 

 ɋɬɪɨɩ ɤɚɧɚɬɧɵɣ 2ɋɄ-8,0, Q=8 ɬ 1 

Ɇɨɧɬɚɠ ɤɚɪɤɚɫɚ 

ɋɬɪɨɩ ɫɬɚɥɶɧɨɣ  2ɋɌ-10-4, Q=10 ɬ 1 
ɋɬɪɨɩ ɤɚɧɚɬɧɵɣ 4ɋɄ-10-4, Q=10 ɬ 1 

Ɍɪɚɜɟɪɫɚ  ɌɊ25-0,5   
ɉɨɞɫɬɪɨɩɨɤ  ȼɄ-4-4, Q=4 ɬ 2 
ɉɨɞɫɬɪɨɩɨɤ  ɍɋɄ2-6.3-8 Q=8 ɬ  

ɉɨɞɤɥɚɞɤɢ ɩɨɞ ɤɚɧɚɬ  2 
ɉɨɝɪɭɠɧɨɣ ɡɚɦɨɤ Q=8 ɬ 2 

ɋɬɪɚɯɨɜɨɱɧɵɣ ɤɚɧɚɬ ȽɈɋɌ 12.4.107-82 1 

ȼɵɜɟɪɤɚ 

ɇɢɜɟɥɢɪ ɇɂ-3 2 
Ɍɟɨɞɨɥɢɬ 3Ɍ2Ʉɉ2 2 

Ɋɭɥɟɬɤɚ ɢɡɦɟɪɢɬɟɥɶɧɚɹ 
ɦɟɬɚɥɥɢɱɟɫɤɚɹ 

ȽɈɋɌ 7502-98 4 

ɍɪɨɜɟɧɶ ɫɬɪɨɢɬɟɥɶɧɵɣ ɍɋ2-II  ȽɈɋɌ 9416-83 2 
Ɉɬɜɟɫ ɫɬɚɥɶɧɨɣ ɫɬɪɨɢɬɟɥɶɧɵɣ ȽɈɋɌ 7948-80 2 

 
ȼɵɛɨɪ ɝɪɭɡɨɡɚɯɜɚɬɧɵɯ ɭɫɬɪɨɣɫɬɜ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 4.5. 

 
Ɍɚɛɥɢɰɚ 4.5 – Ƚɪɭɡɨɡɚɯɜɚɬɧɵɟ ɫɪɟɞɫɬɜɚ ɦɨɧɬɚɠɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɤɨɧɫɬɪɭɤɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɬɟɯɧɢɱɟɫɤɢɯ 

ɫɪɟɞɫɬɜ 
ɦɨɧɬɚɠɚ 

ɗɫɤɢɡ 
Ƚɪɭɡɨɩɨ
ɞɴɟɦɧɨɫ

ɬɶ, ɬ 
Ɇɚɫɫɚ, ɬ 

Ʉɨɥɨɧɧɚ 

1. ɋɬɪɨɩ  
2ɋɄ-8,0 

2. Ɍɪɚɜɟɪɫɚ 
ɌɊ25-0,5 

3. ɉɨɞɫɬɪɨɩɨɤ 
ɍɋɄ2-6.3-8 

 

1. 10 
 

2. – 
 

3. 8 

0,095 

 

 

 

 

 



 
 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 4.5 

ɋɬɪɨɩɢɥɶɧɚɹ 
ɮɟɪɦɚ 

1. ɉɨɝɪɭɠɧɨɣ 
ɡɚɦɨɤ ɉɊ8 

2. ɉɨɞɤɥɚɞɤɢ 
ɩɨɞ ɤɚɧɚɬ 

3. ɉɨɞɫɬɪɨɩɨɤ 
ȼɄ-4-1,6 

4.  ɋɬɪɨɩ 2ɋɌ-
10-4 

 
 

 

1. 8 
 

2. – 
 

3. 4 
 

4. 10 

0,007 
 

0,002 
 

0,007 
 

0,095 

 
ɉɪɨɝɨɧ 

ɋɬɪɨɩ  
2ɋɌ10-4 

 

1. 10 0,095 

ɋɜɹɡɢ 

1. ɋɬɪɨɩ 
4ɋɄ10-4 

2. ɉɨɞɫɬɪɨɩɨɤ 
ȼɄ-4-4 

 

1. 10 
 

2. 4 

0,095 
0,011 

 
4.2.8 ȼɟɞɨɦɨɫɬɶ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɤɨɧɫɬɪɭɤɰɢɹɯ, ɦɚɬɟɪɢɚɥɚɯ, 

ɩɨɥɭɮɚɛɪɢɤɚɬɚɯ 
 

Ɍɚɛɥɢɰɚ 4.6 – Ɇɚɬɟɪɢɚɥɵ ɢ ɢɡɞɟɥɢɹ 
Ɉɛɴɟɦ 
ɪɚɛɨɬ, 

ɲɬ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɦɚɬɟɪɢɚɥɨɜ 
ɢɡɞɟɥɢɣ, ɦɚɪɤɚ 

ȿɞ. 
ɢɡɦɟɪɟɧɢɹ 

ɇɨɪɦɚ ɪɚɫɯɨɞɚ 
ɧɚ ɟɞɢɧɢɰɭ 
ɢɡɦɟɪɟɧɢɹ 

ɉɨɬɪɟɛɧɨɫɬɶ 
ɧɚ ɨɛɴɟɦ ɪɚɛɨɬ 

30 Ʉɨɥɨɧɧɵ, Ʉ ɬ 1,988 59,64 
10 ɋɬɨɣɤɢ ɮɚɯɜɟɪɤɚ, ɌɎ ɬ 0,489 4,89 
22 ɋɜɹɡɢ, ɋȼ, ɋɄ ɬ 0,104 2,29 
10 Ɏɟɪɦɵ ɫɬɪɨɩɢɥɶɧɵɟ, Ɏɋ ɬ 1,318 13,18 
81 ɉɪɨɝɨɧɵ, ɉ ɬ 0,240 19,44 

 



 
 

5 Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ  
 
5.1 Ɉɛɴɟɤɬɧɵɣ ɫɬɪɨɢɬɟɥɶɧɵɣ ɝɟɧɟɪɚɥɶɧɵɣ ɩɥɚɧ 
 
5.1.1 Ɉɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɝɟɧɟɪɚɥɶɧɨɝɨ ɩɥɚɧɚ 
 
ɋɬɪɨɢɬɟɥɶɧɵɣ ɝɟɧɟɪɚɥɶɧɵɣ ɩɥɚɧ ɪɚɡɪɚɛɨɬɚɧ ɧɚ ɨɫɧɨɜɧɨɣ ɩɟɪɢɨɞ 

ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɝɥɢɧɨɡɚɩɚɫɧɢɤɚ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɟɪɚɦɡɢɬɨɜɨɝɨ ɤɨɦɛɢɧɚɬɚ ɜ 
ɩɨɫɟɥɤɟ Ʉɨɡɭɥɶɤɚ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ. 

 
5.1.2 ȼɵɛɨɪ ɦɨɧɬɚɠɧɵɯ ɤɪɚɧɨɜ ɢ ɝɪɭɡɨɩɨɞɴɟɦɧɵɯ ɦɟɯɚɧɢɡɦɨɜ, 

ɪɚɫɱɟɬ ɢ ɩɨɞɛɨɪ ɭɫɬɚɧɨɜɨɤ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ 
 
Ɋɚɫɱɟɬ ɢ ɜɵɛɨɪ ɧɚɢɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɨɝɨ ɤɪɚɧɚ ɧɚ ɨɫɧɨɜɧɨɣ ɩɟɪɢɨɞ 

ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɪɨɢɡɜɟɞɟɧ ɜ ɪɚɡɞɟɥɟ 4 ɩɨɹɫɧɢɬɟɥɶɧɨɣ ɡɚɩɢɫɤɢ. 
 
5.1.3 ɉɪɢɜɹɡɤɚ ɦɨɧɬɚɠɧɵɯ ɤɪɚɧɨɜ ɢ ɝɪɭɡɨɩɨɞɴɟɦɧɵɯ ɦɟɯɚɧɢɡɦɨɜ ɤ 

ɫɬɪɨɹɳɟɦɭɫɹ ɡɞɚɧɢɸ 
 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɡɞɚɧɢɹ ɞɨ ɨɫɢ ɩɨɜɨɪɨɬɧɨɣ ɞɨ ɛɥɢɠɚɣɲɟɣ ɜɵɫɬɭɩɚɸɳɟɣ 

ɱɚɫɬɢ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
ܤ  ൒ ܴ˒ˑ˅ + ݈˄ˈˊ,                                                                                                         ሺͷ.ͷሻ  
 

ɝɞɟ ܴ˒ˑ˅ -  ɪɚɞɢɭɫ ɩɨɜɨɪɨɬɧɨɣ ɩɥɚɬɮɨɪɦɵ ɤɪɚɧɚ;  ݈˄ˈˊ -  ɛɟɡɨɩɚɫɧɨɟ ɪɚɫɫɬɨɹɧɢɟ, ɦ. 
ɉɪɢɧɢɦɚɟɦ: ܴ˒ˑ˅ = ʹ,ͷ ˏ; ݈˄ˈˊ = ͳˏ. 
ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (5.6), ɩɨɥɭɱɚɟɦ 

ܤ  = ʹ,ͷ + ͳ = ͵,ͷ ˏ. 
 
ɉɪɢ ɪɚɡɦɟɳɟɧɢɢ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɤɪɚɧɚ ɫɥɟɞɭɟɬ ɭɫɬɚɧɨɜɢɬɶ ɨɩɚɫɧɵɟ ɞɥɹ 

ɥɸɞɟɣ ɡɨɧɵ, ɜ ɩɪɟɞɟɥɚɯ ɤɨɬɨɪɵɯ ɦɨɝɭɬ ɩɨɫɬɨɹɧɧɨ ɞɟɣɫɬɜɨɜɚɬɶ ɨɩɚɫɧɵɟ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɮɚɤɬɨɪɵ.   

Ʉ ɡɨɧɚɦ ɩɨɫɬɨɹɧɧɨ ɞɟɣɫɬɜɭɸɳɢɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ, ɫɜɹɡɚɧɧɵɯ 
ɫ ɪɚɛɨɬɨɣ ɦɨɧɬɚɠɧɵɯ ɤɪɚɧɨɜ, ɨɬɧɨɫɹɬɫɹ ɦɟɫɬɚ, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ ɩɟɪɟɦɟɳɟɧɢɟ 
ɝɪɭɡɨɜ.   

ȼ ɰɟɥɹɯ ɫɨɡɞɚɧɢɹ ɭɫɥɨɜɢɣ ɛɟɡɨɩɚɫɧɨɝɨ ɜɟɞɟɧɢɹ ɪɚɛɨɬ, ɞɟɣɫɬɜɭɸɳɢɟ 
ɧɨɪɦɚɬɢɜɵ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬ ɡɨɧɵ: ɦɨɧɬɚɠɧɭɸ ɡɨɧɭ, ɡɨɧɭ ɨɛɫɥɭɠɢɜɚɧɢɹ 
ɤɪɚɧɨɦ, ɩɟɪɟɦɟɳɟɧɢɹ ɝɪɭɡɚ, ɨɩɚɫɧɭɸ ɡɨɧɭ ɪɚɛɨɬɵ ɤɪɚɧɚ.  

 
5.1.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɡɨɧ ɞɟɣɫɬɜɢɹ ɦɨɧɬɚɠɧɵɯ ɤɪɚɧɨɜ ɢ 

ɝɪɭɡɨɩɨɞɴɟɦɧɵɯ ɦɟɯɚɧɢɡɦɨɜ ɫ ɭɱɟɬɨɦ ɪɟɚɥɶɧɵɯ ɭɫɥɨɜɢɣ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɨɝɪɚɧɢɱɟɧɢɣ ɞɟɣɫɬɜɢɹ ɤɪɚɧɨɜ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɜ 



 
 

ɫɬɟɫɧɟɧɧɵɯ ɭɫɥɨɜɢɹɯ 
 
1. Ɇɨɧɬɚɠɧɨɣ ɡɨɧɨɣ ɧɚɡɵɜɚɸɬ ɩɪɨɫɬɪɚɧɫɬɜɨ, ɜ ɩɪɟɞɟɥɚɯ ɤɨɬɨɪɨɝɨ 

ɜɨɡɦɨɠɧɨ ɩɚɞɟɧɢɟ ɝɪɭɡɚ ɩɪɢ ɟɝɨ ɭɫɬɚɧɨɜɤɟ ɢ ɜɪɟɦɟɧɧɨɦ ɡɚɤɪɟɩɥɟɧɢɢ. ȼɟɥɢɱɢɧɭ 
ɝɪɚɧɢɰɵ ɨɩɚɫɧɨɣ ɡɨɧɵ ɜɛɥɢɡɢ ɫɬɪɨɹɳɟɝɨɫɹ ɡɞɚɧɢɹ (ɦɨɧɬɚɠɧɚɹ ɡɨɧɚ), 
ɩɪɢɧɢɦɚɸɬ ɨɬ ɤɪɚɣɧɟɣ ɬɨɱɤɢ ɫɬɟɧɵ ɡɞɚɧɢɹ ɫ ɩɪɢɛɚɜɥɟɧɢɟɦ ɧɚɢɛɨɥɶɲɟɝɨ 
ɝɚɛɚɪɢɬɧɨɝɨ ɪɚɡɦɟɪɚ ɩɚɞɚɸɳɟɝɨ ɝɪɭɡɚ ɢ ɦɢɧɢɦɚɥɶɧɨɝɨ ɪɚɫɫɬɨɹɧɢɹ ɨɬɥɟɬɚ ɝɪɭɡɚ 
ɩɪɢ ɟɝɨ ɩɚɞɟɧɢɢ ɫɨɝɥɚɫɧɨ ɬɚɛɥ. 3 ɊȾ 11-06-2007. ɉɪɢ ܪˊˇ = ͳ͵,ʹͶ ˏ 

 ܴˏˑː˕ = ˆܮ + ܺ,                                                                                                         ሺͷ.͸ሻ 

ˆܮ ˈˇˆ  − ɧɚɢɛɨɥɶɲɢɣ ɝɚɛɚɪɢɬ ɩɟɪɟɦɟɳɚɟɦɨɝɨ ɝɪɭɡɚ, ɦ; 
 ܺ − ɦɢɧɢɦɚɥɶɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɨɬɥɟɬɚ ɩɪɢ ɩɚɞɟɧɢɢ ɝɪɭɡɚ, ɨɩɪɟɞɟɥɹɟɦɨɟ ɩɨ 

ɢɧɬɟɪɩɨɥɹɰɢɢ ɦɟɠɞɭ ɡɧɚɱɟɧɢɹɦɢ:  3,55 ɦ ɞɥɹ ɡɞɚɧɢɹ ɜɵɫɨɬɨɣ 10 ɦ ɢ 5 ɦ ɞɥɹ 
ɡɞɚɧɢɹ ɜɵɫɨɬɨɣ 20 ɦ. Ⱦɥɹ ɜɵɫɨɬɵ 13,24 ɦ ɪɚɜɧɨ 4,0 ɦ. 

ɉɪɢɧɢɦɚɟɦ: ܮˆ = ͸,Ͳ ˏ;  ܺ = Ͷ,Ͳ ˏ. 
ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (5.6), ɩɨɥɭɱɚɟɦ 

 ܴˏˑː˕ = ͸,Ͳ + Ͷ,Ͳ = ͳͲ,Ͳ ˏ. 
 

2. Ɂɨɧɨɣ ɨɛɫɥɭɠɢɜɚɧɢɹ ɤɪɚɧɚ ɢɥɢ ɪɚɛɨɱɟɣ ɧɚɡɵɜɚɸɬ ɩɪɨɫɬɪɚɧɫɬɜɨ, 
ɧɚɯɨɞɹɳɟɟɫɹ ɜ ɩɪɟɞɟɥɚɯ ɥɢɧɢɢ, ɨɩɢɫɵɜɚɟɦɨɣ ɤɪɸɤɨɦ ɤɪɚɧɚ. Ɉɧɚ ɪɚɜɧɚ 
ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɪɚɛɨɱɟɦɭ ɜɵɥɟɬɭ ɤɪɸɤɚ ɤɪɚɧɚ. 
 ܴˊ.ˑ˄˔ˎ = ܴ௠௔х = ݈𝑘௠௔௫,                                                                                           ሺͷ.͹ሻ 
 
ɝɞɟ ܴ௠௔х − ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɪɟɛɭɟɦɵɣ ɜɵɥɟɬ ɫɬɪɟɥɵ ɤɪɚɧɚ, ɦ; 

ɉɪɢɧɢɦɚɟɦ: ܴ௠௔х = ݈𝑘௠௔௫ = ͳͷ,Ͳ ˏ. 
ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (5.7), ɩɨɥɭɱɚɟɦ 

 ܴˊ.ˑ˄˔ˎ = ͳͷ,Ͳ ˏ. 
 

3. Ɂɨɧɨɣ ɩɟɪɟɦɟɳɟɧɢɹ ɝɪɭɡɚ ɧɚɡɵɜɚɸɬ ɩɪɨɫɬɪɚɧɫɬɜɨ, ɧɚɯɨɞɹɳɟɟɫɹ ɜ 
ɩɪɟɞɟɥɚɯ ɜɨɡɦɨɠɧɨɝɨ ɩɟɪɟɦɟɳɟɧɢɹ ɝɪɭɡɚ, ɩɨɞɜɟɲɟɧɧɨɝɨ ɧɚ ɤɪɸɤɟ ɤɪɚɧɚ. 
 ܴˊ.˒ˆ = ܴ௠௔х + Ͳ,ͷ ∙   ሺͷ.ͺሻ                                                                                           ,ˆܮ
 
ɝɞɟ ܴ௠௔х − ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɪɟɛɭɟɦɵɣ ɜɵɥɟɬ ɫɬɪɟɥɵ ɤɪɚɧɚ, ɦ; ܮˆ − ɦɚɤɫɢɦɚɥɶɧɵɣ ɝɚɛɚɪɢɬ ɦɨɧɬɢɪɭɟɦɨɝɨ ɷɥɟɦɟɧɬɚ, ɦ. 

ɉɪɢɧɢɦɚɟɦ: ܴ௠௔х = ݈𝑘௠௔௫ = ͳͷ,Ͳ ˏ; ܮˆ = ͳͲ,Ͳ ˏ. 
ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (5.8), ɩɨɥɭɱɚɟɦ 
 ܴˊ.˒ˆ = ͳͷ,Ͳ + Ͳ,ͷ ∙ ͸,Ͳ = ͳͺ,Ͳ ˏ. 
 



 
 

4. Ɉɩɚɫɧɨɣ ɡɨɧɨɣ ɪɚɛɨɬɵ ɤɪɚɧɚ ɧɚɡɵɜɚɸɬ ɩɪɨɫɬɪɚɧɫɬɜɨ, ɝɞɟ ɜɨɡɦɨɠɧɨ 
ɩɚɞɟɧɢɟ ɝɪɭɡɚ ɩɪɢ ɟɝɨ ɩɟɪɟɦɟɳɟɧɢɢ ɫ ɭɱɟɬɨɦ ɜɟɪɨɹɬɧɨɝɨ ɪɚɫɫɟɢɜɚɧɢɹ ɩɪɢ 
ɩɚɞɟɧɢɢ. 
 ܴˑˊ = ܴ௠௔х + Ͳ,ͷ ∙ ˆܤ + ˆܮ + ܺ,                                                                         ሺͷ.ͻሻ 
 
ɝɞɟ Ͳ,ͷ ∙ ˆܤ − ɩɨɥɨɜɢɧɚ ɧɚɢɦɟɧɶɲɟɝɨ ɝɚɛɚɪɢɬɚ ɩɟɪɟɦɟɳɚɟɦɨɝɨ ɝɪɭɡɚ, ɦ; ܮˆ − ɧɚɢɛɨɥɶɲɢɣ ɝɚɛɚɪɢɬ ɩɟɪɟɦɟɳɚɟɦɨɝɨ ɝɪɭɡɚ, ɦ; ܺ − ɦɢɧɢɦɚɥɶɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɨɬɥɟɬɚ ɜɛɥɢɡɢ ɦɟɫɬ ɩɟɪɟɦɟɳɟɧɢɹ ɝɪɭɡɨɜ (ɨɬ 
ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɪɨɟɤɰɢɢ ɬɪɚɟɤɬɨɪɢɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɝɚɛɚɪɢɬɨɜ ɩɟɪɟɦɟɳɚɟɦɨɝɨ 
ɝɪɭɡɚ), ɨɩɪɟɞɟɥɹɟɦɨɟ ɩɨ ɢɧɬɟɪɩɨɥɹɰɢɢ ɦɟɠɞɭ ɡɧɚɱɟɧɢɹɦɢ: 4 ɦ ɞɥɹ ɡɞɚɧɢɹ 
ɜɵɫɨɬɨɣ 10 ɦ ɢ 7 ɦ ɞɥɹ ɡɞɚɧɢɹ ɜɵɫɨɬɨɣ 20 ɦ. Ⱦɥɹ ɜɵɫɨɬɵ 13,24 ɦ ɪɚɜɧɨ 4,97 ɦ. 

ɉɪɢɧɢɦɚɟɦ: ܴ௠௔х = ͳͷ,Ͳ ˏ; ܤˆ = ͳ,Ͳ ˏ; ܮˆ = ͸,Ͳ ˏ;  ܺ = Ͷ,ͻ͹ ˏ. 
ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (5.10), ɩɨɥɭɱɚɟɦ 

 ܴˑˊ = ͳͷ,Ͳ + Ͳ,ͷ ∙ ͳ,Ͳ + ͸,Ͳ + Ͷ,ͻ͹ = ʹ͸,Ͷ͹ ˏ. 
 
5.1.5 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɜɪɟɦɟɧɧɵɯ ɞɨɪɨɝ ɢ ɩɪɨɟɡɞɨɜ 
 
Ⱦɥɹ ɜɧɭɬɪɢɩɨɫɬɪɨɟɱɧɵɯ ɩɟɪɟɜɨɡɨɤ ɩɨɥɶɡɭɸɬɫɹ ɜ ɨɫɧɨɜɧɨɦ 

ɚɜɬɨɦɨɛɢɥɶɧɵɦ ɬɪɚɧɫɩɨɪɬɨɦ.  
ɉɨɫɬɨɹɧɧɵɟ ɩɨɞɴɟɡɞɵ ɧɟ ɨɛɟɫɩɟɱɢɜɚɸɬ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɢɡ-ɡɚ 

ɧɟɫɨɨɬɜɟɬɫɬɜɢɹ ɬɪɚɫɫɢɪɨɜɤɢ ɢ ɝɚɛɚɪɢɬɨɜ, ɜ ɫɜɹɡɢ ɫ ɷɬɢɦ ɭɫɬɪɚɢɜɚɸɬ ɜɪɟɦɟɧɧɵɟ 
ɞɨɪɨɝɢ. ȼɪɟɦɟɧɧɵɟ ɞɨɪɨɝɢ - ɫɚɦɚɹ ɞɨɪɨɝɚɹ ɱɚɫɬɶ ɜɪɟɦɟɧɧɵɯ ɫɨɨɪɭɠɟɧɢɣ, 
ɫɬɨɢɦɨɫɬɶ ɜɪɟɦɟɧɧɵɯ ɞɨɪɨɝ ɫɨɫɬɚɜɥɹɟɬ 1-2 % ɨɬ ɩɨɥɧɨɣ ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ.  

ɋɯɟɦɚ ɞɜɢɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɚ ɢ ɪɚɫɩɨɥɨɠɟɧɢɹ ɞɨɪɨɝ ɜ ɩɥɚɧɟ ɞɨɥɠɧɚ 
ɨɛɟɫɩɟɱɢɜɚɬɶ ɩɨɞɴɟɡɞ ɜ ɡɨɧɭ ɞɟɣɫɬɜɢɹ ɦɨɧɬɚɠɧɵɯ ɢ ɩɨɝɪɭɡɨɱɧɨ-ɪɚɡɝɪɭɡɨɱɧɵɯ 
ɦɟɯɚɧɢɡɦɨɜ, ɤ ɩɥɨɳɚɞɤɚɦ ɭɤɪɭɩɧɢɬɟɥɶɧɨɣ ɫɛɨɪɤɢ, ɫɤɥɚɞɚɦ, ɛɵɬɨɜɵɦ 
ɩɨɦɟɳɟɧɢɹɦ. ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɫɯɟɦɵ ɞɜɢɠɟɧɢɹ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɦɚɤɫɢɦɚɥɶɧɨ 
ɢɫɩɨɥɶɡɭɸɬ ɫɭɳɟɫɬɜɭɸɳɢɟ ɢ ɩɪɨɟɤɬɢɪɭɟɦɵɟ ɞɨɪɨɝɢ. ɉɪɢ ɬɪɚɫɫɢɪɨɜɤɟ ɞɨɪɨɝ 
ɞɨɥɠɧɵ ɫɨɛɥɸɞɚɬɶɫɹ ɦɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɫɬɨɹɧɢɹ:  

– ɦɟɠɞɭ ɞɨɪɨɝɨɣ ɢ ɫɤɥɚɞɫɤɨɣ ɩɥɨɳɚɞɤɨɣ – 1 ɦ;  
– ɦɟɠɞɭ ɞɨɪɨɝɨɣ ɢ ɡɚɛɨɪɨɦ, ɨɝɪɚɠɞɚɸɳɢɦ ɫɬɪɨɢɬɟɥɶɧɭɸ ɩɥɨɳɚɞɤɭ 1,5ɦ. 
ɒɢɪɢɧɚ ɩɪɨɟɡɠɟɣ ɱɚɫɬɢ ɨɞɧɨɩɨɥɨɫɧɵɯ ɞɨɪɨɝ 3,5ɦ, ɞɜɭɯɩɨɥɨɫɧɵɯ – 6ɦ. 

Ɂɨɧɵ ɞɨɪɨɝ, ɩɨɩɚɞɚɸɳɢɟ ɜ ɨɩɚɫɧɭɸ ɡɨɧɭ ɪɚɛɨɬɵ ɤɪɚɧɚ, ɧɚ ɫɬɪɨɣɝɟɧɩɥɚɧɟ 
ɜɵɞɟɥɟɧɵ ɞɜɨɣɧɨɣ ɲɬɪɢɯɨɜɨɣ ɥɢɧɢɟɣ. 

ɇɚ ɫɬɪɨɣɝɟɧɩɥɚɧɟ ɭɫɥɨɜɧɵɦɢ ɡɧɚɤɚɦɢ ɨɛɨɡɧɚɱɟɧɵ ɜɴɟɡɞɵ (ɜɵɟɡɞɵ) 
ɬɪɚɧɫɩɨɪɬɚ, ɫɬɨɹɧɤɢ ɩɪɢ ɪɚɡɝɪɭɡɤɟ, ɚ ɬɚɤɠɟ ɦɟɫɬɚ ɭɫɬɚɧɨɜɤɢ ɡɧɚɤɨɜ. 

Ⱦɥɢɧɚ ɪɚɡɝɪɭɡɨɱɧɨɣ ɩɥɨɳɚɞɤɢ ɧɚɡɧɚɱɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɱɢɫɥɚ 
ɚɜɬɨɦɚɲɢɧ, ɨɞɧɨɜɪɟɦɟɧɧɨ ɫɬɨɹɳɢɯ ɩɨɞ ɪɚɡɝɪɭɡɤɨɣ, ɢɯ ɝɚɛɚɪɢɬɨɜ ɢ 
ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 15 - 45 ɦ. 

Ɋɚɞɢɭɫɵ ɡɚɤɪɭɝɥɟɧɢɹ ɜɪɟɦɟɧɧɵɯ ɞɨɪɨɝ ɡɚɜɢɫɹɬ ɨɬ ɝɚɛɚɪɢɬɚ ɝɪɭɡɨɜ ɢ 
ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɞɥɹ ɢɯ ɞɨɫɬɚɜɤɢ, ɢ ɩɪɢɧɢɦɚɟɬɫɹ ɜ 



 
 

ɩɪɟɞɟɥɚɯ 12 - 18 ɦ. 
 
5.1.6 Ɉɩɪɟɞɟɥɟɧɢɟ ɬɪɟɛɭɟɦɵɯ ɩɥɨɳɚɞɟɣ ɫɤɥɚɞɨɜ ɢ ɯɨɡɹɣɫɬɜɚ ɧɚ 

ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ 
 
ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɤɥɚɞɨɜ ɜɟɞɭɬ ɜ ɫɥɟɞɭɸɳɟɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ: 
– ɨɩɪɟɞɟɥɹɸɬ ɧɟɨɛɯɨɞɢɦɵɟ ɡɚɩɚɫɵ ɯɪɚɧɢɦɵɯ ɪɟɫɭɪɫɨɜ; 
– ɜɵɛɢɪɚɸɬ ɦɟɬɨɞ ɯɪɚɧɟɧɢɹ (ɨɬɤɪɵɬɵɣ, ɡɚɤɪɵɬɵɣ); 
– ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɥɨɳɚɞɶ ɩɨ ɜɢɞɚɦ ɯɪɚɧɟɧɢɹ; 
– ɜɵɛɢɪɚɸɬ ɜɢɞ ɫɤɥɚɞɨɜ; 
– ɪɚɡɦɟɳɚɸɬ ɢ ɩɪɢɜɹɡɵɜɚɸɬ ɫɤɥɚɞɵ ɤ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ; 
– ɪɚɡɦɟɳɚɸɬ ɞɟɬɚɥɢ ɧɚ ɨɬɤɪɵɬɨɦ ɫɤɥɚɞɟ. 
Ʉɨɥɢɱɟɫɬɜɨ ɦɚɬɟɪɢɚɥɨɜ, ɩɨɞɥɟɠɚɳɢɯ ɯɪɚɧɟɧɢɸ ɧɚ ɫɤɥɚɞɚɯ: 
 ̝ܲ ˍˎ = ଴ܶܲ ∙ ௡ܶ ∙ ଵܭ ∙  ଶ,                                                                                          ሺͷ.ͳͲሻܭ

 
ɝɞɟ ଴ܲ − ɤɨɥɢɱɟɫɬɜɨ ɦɚɬɟɪɢɚɥɨɜ, ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɢɡɞɟɥɢɣ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ 
ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ ɜ ɪɚɫɱёɬɧɵɣ ɩɟɪɢɨɞ (ɦ2, ɦ3, ɲɬ. ɢ ɬ.ɞ.), ɩɪɢɧɢɦɚɟɦɨɟ ɩɨ 
ɜɟɞɨɦɨɫɬɢ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɨɫɧɨɜɧɵɯ ɦɚɬɟɪɢɚɥɚɯ, ɤɨɧɫɬɪɭɤɰɢɹɯ, ɢɡɞɟɥɢɹɯ; ܶ − ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɫɱёɬɧɨɝɨ ɩɟɪɢɨɞɚ, ɞɧ., ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ 
ɤɚɥɟɧɞɚɪɧɨɦɭ ɩɥɚɧɭ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢɥɢ ɜɟɞɨɦɨɫɬɢ ɨɛɴёɦɨɜ ɋɆɊ; ௡ܶ − ɧɨɪɦɚ ɡɚɩɚɫɚ ɦɚɬɟɪɢɚɥɚ, ɞɧ.; ܭଵ = ͳ,ͳ − ɤɨɷɮɮɢɰɢɟɧɬ ɭɱёɬɚ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɩɨɫɬɚɜɤɢ ɦɚɬɟɪɢɚɥɨɜ ɧɚ 
ɫɤɥɚɞ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɜɢɞɚ ɬɪɚɧɫɩɨɪɬɚ; ܭଶ = ͳ,͵ − ɤɨɷɮɮɢɰɢɟɧɬ ɭɱёɬɚ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɩɨɬɪɟɛɥɟɧɢɹ ɦɚɬɟɪɢɚɥɨɜ. 

ɉɪɢɧɢɦɚɟɦ: ଴ܲ = ͳͷ͹ ˛˕; ௡ܶ = ͵ ˇː; ܭଵ = ͳ,ͳ; ଶܭ = ͳ,͵;  ܶ = ͸ ˇː. 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (5.10), ɩɨɥɭɱɚɟɦ 

 ̝ܲ ˍˎ = ͳͷ͹͸ ∙ ͵ ∙ ͳ,ͳ ∙ ͳ,͵ = ͳͳʹ, ʹͷ ˛˕. 
 

ɉɨɥɟɡɧɚɹ ɩɥɨɳɚɞɶ ɫɤɥɚɞɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
ܨ  = ̝ܲ ˍˎܸ ,                                                                                                                  ሺͷ.ͳͳሻ 

 
ɝɞɟ ̝ܲ ˍˎ − ɪɚɫɱёɬɧɵɣ ɡɚɩɚɫ ɦɚɬɟɪɢɚɥɚ ( ɦ2, ɦ3, ɲɬ.); ܸ − ɤɨɥɢɱɟɫɬɜɨ ɦɚɬɟɪɢɚɥɚ, ɭɤɥɚɞɵɜɚɟɦɨɝɨ ɧɚ 1 ɦ2 ɩɥɨɳɚɞɢ ɫɤɥɚɞɚ. 

ɉɪɢɧɢɦɚɟɦ: ̝ܲ ˍˎ = ͳͳʹͷ,ʹͷ ˛˕;  ܸ = Ͳ,͹ ˏଷ. 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (5.11), ɩɨɥɭɱɚɟɦ 
ܨ  = ͳͳʹ,ʹͷͲ,͹ = ͳ͸Ͳ,ͶͲ ˏଶ. 



 
 

 
Ɉɛɳɚɹ ɩɥɨɳɚɞɶ ɫɤɥɚɞɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 ܵ = ߚܨ ,                                                                                                                       ሺͷ.ͳʹሻ 

 
ɝɞɟ ߚ − ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɤɥɚɞɚ, ɞɥɹ ɦɟɬɚɥɥɚ 0,5-0,6. 

ɉɪɢɧɢɦɚɟɦ:ܨ = ͳ͸Ͳ,ͶͲ ˏଶ; ߚ  = Ͳ,ͷ. 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (5.12), ɩɨɥɭɱɚɟɦ 

 ܵ = ͳ͸Ͳ,ͶͲͲ,ͷ = ͵ʹͲ,͹ʹ  ˏଶ.  
 

Ɋɚɡɦɟɳɚɟɦ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ ɨɬɤɪɵɬɵɟ ɫɤɥɚɞɵ, 
ɪɚɫɫɪɟɞɨɬɨɱɟɧɧɵɟ ɩɨ ɨɬɞɟɥɶɧɵɦ ɫɬɨɹɧɤɚɦ ɤɪɚɧɚ ɨɛɳɟɣ ɩɥɨɳɚɞɶɸ 320,72 ɦ2. 

 
5.1.7 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɛɵɬɨɜɨɝɨ ɝɨɪɨɞɤɚ 

 
ɉɥɨɳɚɞɶ ɤɨɧɤɪɟɬɧɨɝɨ ɩɨɦɟɳɟɧɢɹ ܨ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
ܨ  = ݂ ∙ ܰ,                                                                                                                 ሺͷ.ͳ͵ሻ 

 

ɝɞɟ ݂ − ɧɨɪɦɚɬɢɜɧɵɣ ɩɨɤɚɡɚɬɟɥɶ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɥɨɳɚɞɢ ɜ ɪɚɫɱɟɬɟ ɧɚ ɨɞɧɨɝɨ 
ɱɟɥɨɜɟɤɚ; 

 ܰ − ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɬɚɸɳɢɯ, ɩɨɥɶɡɭɸɳɢɯɫɹ ɞɚɧɧɵɦ ɬɢɩɨɦ ɩɨɦɟɳɟɧɢɹ. 
 

Ɍɚɛɥɢɰɚ 5.1 – ȼɟɞɨɦɨɫɬɶ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɪɚɛɨɱɢɯ 

№ 
ɩ/ɩ 

Ʉɚɬɟɝɨɪɢɢ 
ɪɚɛɨɬɚɸɳɢɯ 

ɍɞɟɥɶɧɵɣ ɜɟɫ 
ɪɚɛɨɬɚɸɳɢɯ, % 

ɑɢɫɥɟɧɧɨɫɬɶ 
ɪɚɛɨɬɚɸɳɢɯ ɜ 
ɫɬɪɨɢɬɟɥɶɫɬɜɟ, 

ɱɟɥ. 

ɂɡ ɧɢɯ ɡɚɧɹɬɨ ɜ ɧɚɢɛɨɥɟɟ 
ɦɧɨɝɨɱɢɫɥɟɧɧɭɸ ɫɦɟɧɭ 

ɉɪɨɰɟɧɬ 
ɨɛɳɟɝɨ ɱɢɫɥɚ 
ɪɚɛɨɬɚɸɳɢɯ, 

% 

ȼɫɟɝɨ, ɱɟɥ. 

1 Ɋɚɛɨɱɢɟ 83,9 16 70 13 
2 ɂɌɊ 11 2 80 2 
3 ɋɥɭɠɚɳɢɟ 3,6 1 80 1 
4 ɆɈɉ ɢ ɨɯɪɚɧɚ 1,5 1 80 1 

ɂɬɨɝɨ: 100 20  17 
 
Ȼɵɬɨɜɨɣ ɝɨɪɨɞɨɤ ɪɚɡɦɟɳɚɟɬɫɹ ɜɧɟ ɨɩɚɫɧɵɯ ɡɨɧ ɧɚ ɨɞɢɧɚɤɨɜɨɦ 

ɪɚɫɫɬɨɹɧɢɢ ɨɬ ɜɫɟɯ ɨɛɴɟɤɬɨɜ. 
Ⱦɥɹ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ ɫ ɦɚɤɫɢɦɚɥɶɧɨɣ ɱɢɫɥɟɧɧɨɫɬɶɸ ɪɚɛɨɱɢɯ ɜ ɨɞɢɧ 

ɩɟɪɢɨɞ ɞɨ 60 ɱɟɥɨɜɟɤ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɫɥɟɞɭɸɳɢɣ ɫɨɫɬɚɜ ɛɵɬɨɜɵɯ ɩɨɦɟɳɟɧɢɣ: 
ɝɚɪɞɟɪɨɛɧɚɹ ɫ ɭɦɵɜɚɥɶɧɢɤɨɦ; ɞɭɲɟɜɚɹ ɢ ɫɭɲɢɥɤɚ; ɬɭɚɥɟɬ; ɩɨɦɟɳɟɧɢɹ ɞɥɹ 



 
 

ɨɛɨɝɪɟɜɚ, ɨɬɞɵɯɚ ɢ ɩɪɢɟɦɚ ɩɢɳɢ; ɫɬɨɥɨɜɚɹ; ɧɚɜɟɫ ɞɥɹ ɨɬɞɵɯɚ ɢ ɤɭɪɟɧɢɹ; 
ɩɪɨɪɚɛɫɤɚɹ; ɭɫɬɪɨɣɫɬɜɨ ɞɥɹ ɦɵɬɶɹ ɨɛɭɜɢ ɢ ɳɢɬ ɫɨ ɫɪɟɞɫɬɜɚɦɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ. 

 
Ɍɚɛɥɢɰɚ 5.2 – ȼɟɞɨɦɨɫɬɶ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨ-ɛɵɬɨɜɵɯ ɡɞɚɧɢɣ 

№ 
ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 

Ʉɨɥɢɱ
ɟɫɬɜɨ 
ɱɟɥɨɜ

ɟɤ  

ɉɥɨɳɚɞɶ, ɦ2 ɉɥɨɳɚɞɶ, ɦ2 

Ʉɨɥ-ɜɨ, 
ɲɬ. 

ɇɨɪɦɚɬɢɜ
ɧɚɹ 

ɧɚ ɨɞɧɨɝɨ 
ɪɚɛɨɱɟɝɨ 

Ɋɚɫɱɟɬɧɚɹ  Ɉɞɧɨɝɨ 
ɡɞɚɧɢɹ 

ȼɫɟɯ 
ɡɞɚɧɢɣ 

1. ɋɚɧɢɬɚɪɧɨ-ɛɵɬɨɜɵɟ ɩɨɦɟɳɟɧɢɹ 

1 
Ƚɚɪɞɟɪɨɛɧɚɹ ɫ 
ɫɭɲɢɥɶɧɟɣ 

20 1 20 27 27 1 

2 Ⱦɭɲɟɜɚɹ 17 0,43 7,31 7,31 7,31 1 
3 ɍɦɵɜɚɥɶɧɹ 17 0,05 0,85 0,85 0,85 1 
4 Ɍɭɚɥɟɬ 17 0,07 1,4 2 2 1 
5 Ʉɨɧɬɨɪɚ 3 4 12 12 12 1 

6 
ɉɨɦɟɳɟɧɢɟ ɞɥɹ 
ɩɪɢɟɦɚ ɩɢɳɢ 

20 0,6 10,2 10,2 10,2 1 

2. ɋɥɭɠɟɛɧɵɟ ɩɨɦɟɳɟɧɢɹ 
7 Ʉɉɉ 1 7  7 7 7 1 

ɂɬɨɝɨ: 6,1 46,76 46,76 46,76 7 
 
5.1.8 ɗɥɟɤɬɪɨɫɧɚɛɠɟɧɢɟ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ, ɪɚɫɱёɬ ɨɫɜɟɳɟɧɢɹ 
 
ɉɨɬɪɟɛɧɨɫɬɶ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɤȼ·Ⱥ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɚ ɩɟɪɢɨɞ 

ɜɵɩɨɥɧɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɨɛɴɟɦɚ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɩɨ ɮɨɪɦɭɥɟ 
 ܲ = ௫ܮ ∙ ቀ𝛴௄1∙𝑃௖௢௦ 𝐸1 + 𝛴ܭଶ ∙ ܲˑ .˅. + 𝛴ܭଷ ∙ ܲˑ .˅. + 𝛴ܭସ ∙ ̝ܲ ˅ቁ,                               ሺͷ.ͳͶሻ        

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

Рɦ - ɫɭɦɦɚ ɧɨɦɢɧɚɥɶɧɵɯ ɦɨɳɧɨɫɬɟɣ ɪɚɛɨɬɚɸɳɢɯ ɷɥɟɤɬɪɨɦɨɬɨɪɨɜ 
(ɬɪɚɦɛɨɜɤɢ, ɜɢɛɪɚɬɨɪɵ ɢ ɬ.ɞ.); 

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

Рɨ.ɧ - ɬɨ ɠɟ, ɞɥɹ ɧɚɪɭɠɧɨɝɨ ɨɫɜɟɳɟɧɢɹ ɨɛɴɟɤɬɨɜ ɢ ɬɟɪɪɢɬɨɪɢɢ; 
Рɫɜ - ɬɨ ɠɟ, ɞɥɹ ɫɜɚɪɨɱɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ; 
cosE1 = 0,7 - ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɬɟɪɢ ɦɨɳɧɨɫɬɢ ɞɥɹ ɫɢɥɨɜɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ 

ɷɥɟɤɬɪɨɦɨɬɨɪɨɜ; 
К1 = 0,5 - ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɜɪɟɦɟɧɧɨɫɬɢ ɪɚɛɨɬɵ ɷɥɟɤɬɪɨɦɨɬɨɪɨɜ; 
К2 = 0,8 - ɬɨ ɠɟ, ɞɥɹ ɜɧɭɬɪɟɧɧɟɝɨ ɨɫɜɟɳɟɧɢɹ; 
К3 = 0,9 - ɬɨ ɠɟ, ɞɥɹ ɧɚɪɭɠɧɨɝɨ ɨɫɜɟɳɟɧɢɹ; 
К4 = 0,6 - ɬɨ ɠɟ, ɞɥɹ ɫɜɚɪɨɱɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. 
 



 
 

ܲ = ͳ,Ͳͷ ∙ (Ͳ,ͷ ∙ ͳͲ͵ͷͶͲͲ,͹ + Ͳ,ͺ ∙ ͵͸ͺͶ + Ͳ,ͻ ∙ ͶͲͻͷ) = ͺͲͷͺͻ,ͻ В ∙ А = = ͺͲ,ͷͺ ˍВ ∙ А. 
 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɡɚɧɨɫɢɦ ɜ ɬɚɛɥɢɰɭ 5.2.  
 
Ɍɚɛɥɢɰɚ 5.2 – Ɋɚɫɱɟɬ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ, ɬɢɩ, ɦɚɪɤɚ 
Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ 

ɩɚɪɚɦɟɬɪɵ 
Ʉɨɥɢɱɟɫɬɜɨ ɩɨ 

ɝɨɞɚɦ 
Ɍɪɭɛɱɚɬɵɣ ɞɢɡɟɥɶ – ɦɨɥɨɬ ɋ995 Ɇɨɳɧɨɫɬɶ 20ɤȼɬ 1 

ɋɬɚɧɰɢɹ ɩɪɨɝɪɟɜɚ ɛɟɬɨɧɚ ɋɉȻ-80 Ɇɨɳɧɨɫɬɶ 80ɤȼɬ 1 
ȼɢɛɪɚɬɨɪ ɝɥɭɛɢɧɧɵɣ ȼɂ-75-3 Ɇɨɳɧɨɫɬɶ 900 ȼɬ 2 

ȼɢɛɪɚɬɨɪ ɩɨɜɟɪɯɧɨɫɬɧɵɣ Ɋȼ-17ȼɂ99 Ɇɨɳɧɨɫɬɶ 250 ȼɬ 1 
Ⱦɪɟɥɶ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɁɍȻɊ ɁȾɍ-780ɗɊɄ Ɇɨɳɧɨɫɬɶ 700 ȼɬ 2 

 
Ʉɨɥɢɱɟɫɬɜɨ ɩɪɨɠɟɤɬɨɪɨɜ: 

 ݊ = ܲ ∙ ܧ ∙ ܵ/ܲˎ ,                                                                                                    ሺͷ.ͳͷሻ 
ɝɞɟ ܲ − ɭɞɟɥɶɧɚɹ ɦɨɳɧɨɫɬɶ, ȼɬ/ɦ2; ܧ − ɨɫɜɟɳɟɧɧɨɫɬɶ, ɥɤ; ܵ − ɩɥɨɳɚɞɶ ɨɫɜɟɳɚɟɦɨɣ ɬɟɪɪɢɬɨɪɢɢ, ɦ2; ܲˎ − ɦɨɳɧɨɫɬɶ ɥɚɦɩɵ ɩɪɨɠɟɤɬɨɪɚ, ȼɬ. 
 ݊ = Ͳ,͸ ∙ ʹ ∙ ʹ͵͵ʹͷ/ͳͷͲͲ = ͻ ˒˓ˑˉˈˍ˕ˑ˓ˑ˅. 
 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɟɣ ɢɫɩɨɥɶɡɭɟɦ 
ɩɟɪɟɞɜɢɠɧɭɸ ɞɢɡɟɥɶɧɭɸ ɷɥɟɤɬɪɨɫɬɚɧɰɢɸ ɉɋɆ ADV-100 ɦɨɳɧɨɫɬɶɸ 100ɤȼɬ ɢ 
ɧɚɩɪɹɠɟɧɢɟɦ ɧɚ ɜɵɯɨɞɟ 400ȼ. 

 
5.1.9 ȼɨɞɨɫɧɚɛɠɟɧɢɟ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ, ɪɚɫɱɟɬ ɞɢɚɦɟɬɪɚ 

ɬɪɭɛɨɩɪɨɜɨɞɚ 
 
ɋɭɦɦɚɪɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ: 
 ܳˑ˄˜ = ܳ˒˓ + ܳˏ˃˛ + ܳхˑˊ.˄ы˕ + ܳ˒ˑˉ, 

 

ɝɞɟ ܳ˒˓, ܳˏ˃˛, ܳхˑˊ.˄ы˕, ܳ˒ˑˉ − ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ, ɨɯɥɚɠɞɟɧɢɟ 
ɞɜɢɝɚɬɟɥɟɣ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɲɢɧ, ɯɨɡɹɣɫɬɜɟɧɧɨ-ɛɵɬɨɜɵɟ ɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɟ 
ɧɭɠɞɵ, ɥ/ɫ. 

Ɋɚɫɯɨɞ ɜɨɞɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɧɭɠɞɵ: 
 ܳ˒˓ = ͳ,ʹ ∙ ∑ ܸ ∙ ଵݍ ∙ ݐ˚ܭ ∙ ͵͸ͲͲ = ͳ,ʹ ∙ ͳʹʹͻ,͹͵ ∙ Ͷ ∙ ͳ,͸ͺ ∙ ͵͸ͲͲ = Ͳ,͵͵ ˎ/˔, 
 



 
 

ɝɞɟ 1,2 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɨɬɟɪɢ ɜɨɞɵ; ݍଵ − ɧɨɪɦɚ ɭɞɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɜɨɞɵ ɧɚ ɟɞɢɧɢɰɭ ɩɨɬɪɟɛɢɬɟɥɹ; ܸ − ɩɨɬɪɟɛɢɬɟɥɶ ɜɨɞɵ - ɨɛɴёɦ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ, ɤɨɥɢɱɟɫɬɜɨ 
ɪɚɛɨɬ, ɭɫɬɚɧɨɜɨɤ; ܭ˚ − ɤɨɷɮɮɢɰɢɟɧɬ ɱɚɫɨɜɨɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɩɨɬɪɟɛɥɟɧɢɹ ɜɨɞɵ ɜ ɬɟɱɟɧɢɟ 
ɫɦɟɧɵ (ɫɭɬɨɤ) ɞɥɹ ɞɚɧɧɨɣ ɝɪɭɩɩɵ ɩɨɬɪɟɛɢɬɟɥɟɣ; ݐ − ɤɨɥɢɱɟɫɬɜɨ ɱɚɫɨɜ ɩɨɬɪɟɛɥɟɧɢɹ ɜ ɫɦɟɧɭ (ɫɭɬɤɢ). 

Ɋɚɫɯɨɞ ɜɨɞɵ ɧɚ ɨɯɥɚɠɞɟɧɢɟ ɞɜɢɝɚɬɟɥɟɣ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɲɢɧ: 
 ܳˏ˃˛ = ܹ ∙ ଵݍ ∙  ,͸ͲͲ͵/˚ܭ

 

ɝɞɟ ܹ − ɤɨɥɢɱɟɫɬɜɨ ɦɚɲɢɧ;  
 ܳˏ˃˛ = ͳ ∙ ͷͲͲ ∙ ʹ/͵͸ͲͲ = Ͳ,ʹͺ ˎ/˔. 
 
Ɋɚɫɯɨɞ ɜɨɞɵ ɧɚ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɛɵɬɨɜɵɟ ɧɭɠɞɵ: 
 ܳхˑˊ−˄ы˕ = ܳхˑˊ−˒ˋ˕ + ܳˇ˖˛ = Ͳ,Ͳ͵ + Ͳ,Ͳ͹ = Ͳ,ͳ ˎ/˔, 
 ܳхˑˊ−˒ˋ˕ = ˔ܰ௠ˏ௔௫ ∙ ଷݍ ∙ ͺ˚ܭ ∙ ͵͸ͲͲ = ͳͷ ∙ ʹͷ ∙ ʹ,͹ͺ ∙ ͵͸ͲͲ = Ͳ,ͲͶ ˎ/˔, 
 ܳˇ˖˛ = ˔ܰ௠ˏ௔௫ ∙ ସݍ ∙ ˛˖ˇݐ˚ܭ ∙ ͵͸ͲͲ = ͳͷ ∙ ͵Ͳ ∙ Ͳ,ͶͲ,͹ ∙ ͵͸ͲͲ = Ͳ,Ͳ͹ ˎ/˔. 
 

ɝɞɟ ˔ܰ௠ˏ௔௫ − ɦɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ ɜ ɫɦɟɧɭ, ɱɟɥ, ɩɪɢɧɢɦɚɟɦɨɟ ɩɨ 
ɝɪɚɮɢɤɭ ɞɜɢɠɟɧɢɹ ɪɚɛɨɱɢɯ; ݍଷ − ɧɨɪɦɚ ɩɨɬɪɟɛɥɟɧɢɹ ɜɨɞɵ ɧɚ 1 ɱɟɥɨɜɟɤɚ ɜ ɫɦɟɧɭ, ɥ. Ⱦɥɹ 
ɧɟɤɚɧɚɥɢɡɨɜɚɧɧɵɯ ɩɥɨɳɚɞɨɤ ݍଷ = ͳͲ − ͳͷˎ, ɞɥɹ ɤɚɧɚɥɢɡɨɜɚɧɧɵɯ ݍଷ = ʹͷ −͵Ͳ ˎ; ݍସ − ɧɨɪɦɚ ɭɞɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɜɨɞɵ ɧɚ ɨɞɧɨɝɨ ɩɨɥɶɡɭɸɳɟɝɨɫɹ ɞɭɲɟɦ  ݍସ =͵Ͳ ˎ; ݐˇ˖˛ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɨɥɶɡɨɜɚɧɢɹ ɞɭɲɟɦ (0,5-0,7ɱ) ܭ˚ −ɤɨɷɮɮɢɰɢɟɧɬ ɱɚɫɨɜɨɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɞɥɹ ɞɚɧɧɨɣ ɝɪɭɩɩɵ 
ɩɨɬɪɟɛɢɬɟɥɟɣ. 

Ɋɚɫɯɨɞ ɜɨɞɵ ɧɚ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɧɭɠɞɵ: 
Ɋɚɫɯɨɞ ɜɨɞɵ ɧɚ ɧɚɪɭɠɧɨɟ ɩɨɠɚɪɨɬɭɲɟɧɢɟ, ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ ɧɨɪɦɚɦɢ ɢɡ ɪɚɫɱɟɬɚ ɞɜɭɯ ɫɬɪɭɣ ɢɡ ɝɢɞɪɚɧɬɨɜ ɩɨ 5 ɥ/ɫ. ɇɚ 
ɨɛɴɟɤɬɚɯ ɫ ɩɥɨɳɚɞɶɸ ɞɨ 10 Ƚɚ ɡɚɫɬɪɨɣɤɢ ɪɚɫɯɨɞ ɜɨɞɵ ɩɪɢɧɢɦɚɟɬɫɹ 20ɥ/ɫ. 

 ܳ˒ˑˉ = ʹ ∙ ͷ = ͳͲ ˎ/˔. 
 

Ɋɚɫɱёɬɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ 



 
 

 ܳ˓˃˔˚ = ʹͲ + Ͳ,ͷ ∙ ሺͲ,͵͵ + Ͳ,ʹͺ + Ͳ,ͳͳሻ = ʹͲ,͵͸ ˎ/˔. 
 
Ɍɚɤ ɤɚɤ ܳ˒ˑˉ > ܳ˒˓ + ܳхˑˊ−˄ы˕, ɬɨ ɪɚɫɱёɬ ɜɟɞёɬɫɹ ɬɨɥɶɤɨ ɩɪɢ ɭɱёɬɟ 

ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɧɭɠɞ, ɬ.ɟ. ܳ˓˃˔˚ = ܳ˒ˑˉ. 
 
ɂɫɬɨɱɧɢɤɚɦɢ ɜɪɟɦɟɧɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɹɜɥɹɸɬɫɹ ɫɭɳɟɫɬɜɭɸɳɢɟ 

ɜɨɞɨɩɪɨɜɨɞɵ. ɉɨɬɪɟɛɧɨɫɬɶ ɜ ɜɨɞɟ ɦɟɧɶɲɟ ɩɨɬɪɟɛɧɨɫɬɢ ɧɚ ɩɨɠɚɪɨɬɭɲɟɧɢɟ:  
Ɋɚɫɱёɬ ɜɟɫɬɢ ɩɨ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɜɨɞɟ ɧɚ ɩɨɠɚɪɨɬɭɲɟɧɢɟ, ɬ.ɟ. ɩɪɢɧɢɦɚɬɶ θ = 

10 ɥ/ɫ. Ⱦɢɚɦɟɬɪ D, ɦɦ, ɬɪɭɛ ɧɚɩɨɪɧɨɣ ɫɟɬɢ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ 
ܦ  = √ͶͲͲͲ ∙ ߨߠ ∙ ߥ = √ͶͲͲͲ ∙ ͳͲ͵,ͳͶ ∙ ͳ,ʹ = ͳͲ͵ ˏˏ ≈ ͳͲͷ ˏˏ; 
 

ɝɞɟ θ – ɫɭɦɦɚɪɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ, ɥ/ɫ;  
ν = 1,2 ɦ/ɫ – ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɜɨɞɵ, ɦ/ɫ.  

ɉɪɢɜɹɡɤɚ ɜɪɟɦɟɧɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɫɨɫɬɨɢɬ ɜ ɨɛɨɡɧɚɱɟɧɢɢ ɦɟɫɬ 
ɩɨɞɤɥɸɱɟɧɢɹ ɬɪɚɫɫ ɜɪɟɦɟɧɧɨɝɨ ɜɨɞɨɩɪɨɜɨɞɚ ɤ ɢɫɬɨɱɧɢɤɚɦ ɜɨɞɨɫɧɚɛɠɟɧɢɹ 
(ɧɚɫɨɫɧɵɦ ɫɬɚɧɰɢɹɦ, ɤɨɥɨɞɰɚɦ) ɢ ɪɚɡɞɚɬɨɱɧɵɯ ɭɫɬɪɨɣɫɬɜ ɜ ɪɚɛɨɱɟɣ ɡɨɧɟ ɢɥɢ 
ɜɜɨɞɨɜ ɤ ɩɨɬɪɟɛɢɬɟɥɹɦ. Ʉɨɥɨɞɰɵ ɫ ɩɨɠɚɪɧɵɦɢ ɝɢɞɪɚɧɬɚɦɢ ɫɥɟɞɭɟɬ ɪɚɡɦɟɳɚɬɶ 
ɫ ɭɱёɬɨɦ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɨɤɥɚɞɤɢ ɪɭɤɚɜɨɜ ɤ ɦɟɫɬɚɦ ɩɨɠɚɪɨɬɭɲɟɧɢɹ (ɧɚ 
ɪɚɫɫɬɨɹɧɢɢ ɧɟ ɛɨɥɟɟ 150 ɦ ɞɪɭɝ ɨɬ ɞɪɭɝɚ) ɢ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɫɩɪɟɩɹɬɫɬɜɟɧɧɨɝɨ 
ɩɨɞɴɟɡɞɚ ɤ ɝɢɞɪɚɧɬɚɦ (ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɧɟ ɛɨɥɶɲɟ 6 ɦ ɨɬ ɞɨɪɨɝɢ). 

 
5.1.10 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ 
 
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. 

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 ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɪɚɰɢɨɧɚɥɶɧɨɦɭ 

ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɩɪɢɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ 
 
ɉɪɢɪɨɞɨɨɯɪɚɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɪɨɜɨɞɹɬɫɹ ɩɨ ɫɥɟɞɭɸɳɢɦ ɨɫɧɨɜɧɵɦ 

ɧɚɩɪɚɜɥɟɧɢɹɦ: 
– ɨɯɪɚɧɚ ɢ ɪɚɰɢɨɧɚɥɶɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ, ɡɟɦɥɢ ɢ ɩɨɱɜɵ; 
– ɫɧɢɠɟɧɢɟ ɭɪɨɜɧɹ ɡɚɝɪɹɡɧɟɧɢɹ ɜɨɡɞɭɯɚ; 
– ɛɨɪɶɛɚ ɫ ɲɭɦɨɦ. 
ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɦ ɭɫɬɚɧɨɜɤɭ ɝɪɚɧɢɰ ɫɬɪɨɢɬɟɥɶɧɨɣ 

ɩɥɨɳɚɞɤɢ, ɦɚɤɫɢɦɚɥɶɧɭɸ ɫɨɯɪɚɧɧɨɫɬɶ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɤɭɫɬɚɪɧɢɤɨɜ ɢ ɞɟɪɟɜɶɟɜ, ɬɪɚɜɹɧɨɝɨ ɩɨɤɪɨɜɚ. 

ɉɪɢ ɩɥɚɧɢɪɨɜɤɟ ɩɨɱɜɟɧɧɵɣ ɫɥɨɣ, ɩɪɢɝɨɞɧɵɣ ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɝɨ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɫɧɢɦɚɟɬɫɹ ɢ ɫɤɥɚɞɢɪɭɟɬɫɹ ɜ ɫɩɟɰɢɚɥɶɧɨ 
ɨɬɜɟɞɟɧɧɵɯ ɦɟɫɬɚɯ. 

ȼɪɟɦɟɧɧɵɟ ɚɜɬɨɦɨɛɢɥɶɧɵɟ ɞɨɪɨɝɢ ɢ ɩɨɞɴɟɡɞɧɵɟ ɩɭɬɢ ɭɫɬɪɨɟɧɵ ɫ ɭɱɟɬɨɦ 
ɬɪɟɛɨɜɚɧɢɣ ɩɨ ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɩɨɜɪɟɠɞɟɧɢɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ. 

ɂɫɤɥɸɱɚɟɬɫɹ ɧɟɨɪɝɚɧɢɡɨɜɚɧɧɨɟ ɢ ɛɟɫɩɨɪɹɞɨɱɧɨɟ ɞɜɢɠɟɧɢɟ ɫɬɪɨɢɬɟɥɶɧɨɣ 



 
 

ɬɟɯɧɢɤɢ ɢ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ, ɛɟɬɨɧɧɚɹ ɫɦɟɫɶ ɢ ɫɬɪɨɢɬɟɥɶɧɵɟ ɪɚɫɬɜɨɪɵ ɯɪɚɧɹɬɫɹ ɜ 
ɫɩɟɰɢɚɥɶɧɵɯ ɟɦɤɨɫɬɹɯ, ɭɫɬɪɚɢɜɚɸɬɫɹ ɩɥɨɳɚɞɤɢ ɞɥɹ ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɨɣ 
ɡɚɩɪɚɜɤɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɲɢɧ ɢ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɝɨɪɸɱɟɫɦɚɡɨɱɧɵɦɢ 
ɦɚɬɟɪɢɚɥɚɦɢ, ɨɪɝɚɧɢɡɭɸɬɫɹ ɦɟɫɬɚ, ɧɚ ɤɨɬɨɪɵɯ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɟɦɤɨɫɬɢ ɞɥɹ 
ɫɛɨɪɚ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɦɭɫɨɪɚ. 

 
5.1.12 Ɋɚɫɱɟɬ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɫɬɪɨɣɝɟɧɩɥɚɧɚ 
 
Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɫɬɪɨɣɝɟɧɩɥɚɧɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ ɧɚ ɥɢɫɬɟ 6. 
 
5.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 
ɇɨɪɦɚɬɢɜɧɚɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɨɥɢɤɥɢɧɢɤɢ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ ɋɇɢɉ 1.04.03-85* ɇɨɪɦɵ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɡɚɞɟɥɚ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɩɪɟɞɩɪɢɹɬɢɣ, ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ. 
ɑɚɫɬɶ 2. ɉɪɢɥɨɠɟɧɢɟ ɀ*. Ɇɚɬɟɪɢɚɥɶɧɨ-ɬɟɯɧɢɱɟɫɤɨɟ ɫɧɚɛɠɟɧɢɟ. 

Ɋɚɫɱɟɬɧɚɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɫɨɫɬɚɜɥɹɟɬ 3 ɦɟɫɹɰɚ. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 
 

6 ɗɤɨɧɨɦɢɤɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ  
 
6.1 ɋɨɫɬɚɜɥɟɧɢɟ ɥɨɤɚɥɶɧɨɝɨ ɫɦɟɬɧɨɝɨ ɪɚɫɱɟɬɚ ɧɚ ɜɨɡɜɟɞɟɧɢɟ 

ɫɬɚɥɶɧɨɝɨ ɤɚɪɤɚɫɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɡɞɚɧɢɹ 
 
Ʌɨɤɚɥɶɧɵɣ ɫɦɟɬɧɵɣ ɪɚɫɱɟɬ ɫɨɫɬɚɜɥɟɧ ɧɚ ɦɨɧɬɚɠ ɤɚɪɤɚɫɚ ɝɥɢɧɨɡɚɩɚɫɧɢɤɚ 

Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɟɪɚɦɡɢɬɨɜɨɝɨ ɤɨɦɛɢɧɚɬɚ ɜ ɩɨɫɟɥɤɟ Ʉɨɡɭɥɶɤɚ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ 
ɤɪɚɹ ɢ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɉɪɢɥɨɠɟɧɢɢ Ƚ. 

Ʌɨɤɚɥɶɧɵɣ ɫɦɟɬɧɵɣ ɪɚɫɱɟɬ ɫɨɫɬɚɜɥɟɧ ɛɚɡɢɫɧɨ - ɢɧɞɟɤɫɧɵɦ ɦɟɬɨɞɨɦ. 
ȼɟɥɢɱɢɧɚ ɩɪɹɦɵɯ ɡɚɬɪɚɬ ɨɩɪɟɞɟɥɟɧɚ ɜ ɛɚɡɢɫɧɵɯ ɰɟɧɚɯ ɧɚ ɨɫɧɨɜɚɧɢɢ 
ɮɟɞɟɪɚɥɶɧɵɯ ɟɞɢɧɢɱɧɵɯ ɪɚɫɰɟɧɨɤ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɢɧɞɟɤɫɚ Ɇɢɧɢɫɬɟɪɫɬɜɚ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɠɢɥɢɳɧɨ-ɤɨɦɦɭɧɚɥɶɧɨɝɨ ɯɨɡɹɣɫɬɜɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ.  

 Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɫɨɫɬɚɜɥɟɧ ɥɨɤɚɥɶɧɵɣ 
ɫɦɟɬɧɵɣ ɪɚɫɱɟɬ ɧɚ ɨɛɳɟɫɬɪɨɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ, ɢɫɩɨɥɶɡɭɹ ɫɦɟɬɧɨ-ɧɨɪɦɚɬɢɜɧɭɸ 
ɛɚɡɭ 2001 ɝɨɞɚ (ɎȿɊ), ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɩɟɪɟɫɱɟɬɨɦ ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜ ɰɟɧɵ 1 ɤɜɚɪɬɚɥɚ 2019 ɝɨɞɚ. ɂɧɞɟɤɫɵ ɢɧɮɥɹɰɢɢ 
ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɟɠɟɤɜɚɪɬɚɥɶɧɨ Ɇɢɧɢɫɬɟɪɫɬɜɨɦ ɪɟɝɢɨɧɚɥɶɧɨɝɨ ɪɚɡɜɢɬɢɹ ɊɎ ɤ 
ɛɚɡɨɜɵɦ ɰɟɧɚɦ ɧɚ 01.01.2001. ɇɚ 1 ɤɜɚɪɬɚɥ 2019 ɝɨɞɚ ɞɥɹ ɋɆɊ ɭɫɬɚɧɨɜɥɟɧ 
ɢɧɞɟɤɫ 8,05 ɞɥɹ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ, ɩɪɨɱɢɟ ɨɛɴɟɤɬɵ, ɢɡ ɩɢɫɶɦɚ Ɇɢɧɫɬɪɨɹ 
Ɋɨɫɫɢɢ ɨɬ 22.01.2019 № 1408-Ʌɋ/09 «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». 

Ɋɚɡɦɟɪ ɧɚɤɥɚɞɧɵɯ ɪɚɫɯɨɞɨɜ ɩɪɢɧɹɬ ɜ ɪɚɡɦɟɪɟ 106 % ɨɬ ɮɨɧɞɚ ɨɩɥɚɬɵ 
ɬɪɭɞɚ (Ⱦɚɥɟɟ – ɎɈɌ) ɩɨ ɆȾɋ 81 – 33.2004 «Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɩɨ 
ɨɩɪɟɞɟɥɟɧɢɸ ɜɟɥɢɱɢɧɵ ɧɚɤɥɚɞɧɵɯ ɪɚɫɯɨɞɨɜ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ». 

Ɋɚɡɦɟɪ ɫɦɟɬɧɨɣ ɩɪɢɛɵɥɢ ɩɪɢɧɹɬ ɜ ɪɚɡɦɟɪɟ 65 % ɨɬ ɎɈɌ ɩɨ                           
ɆȾɋ 81 – 25.2001 «Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɜɟɥɢɱɢɧɵ ɫɦɟɬɧɨɣ 
ɩɪɢɛɵɥɢ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ». 

Ʌɢɦɢɬɢɪɨɜɚɧɧɵɟ ɡɚɬɪɚɬɵ:  
ɡɚɬɪɚɬɵ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɢ ɪɚɡɪɚɛɨɬɤɭ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ 

ɫɨɫɬɚɜɥɹɸɬ 2,4 % ɫɨɝɥɚɫɧɨ Ƚɋɇ 81 – 05 – 01 – 2001 «ɋɛɨɪɧɢɤ ɫɦɟɬɧɵɯ ɧɨɪɦ 
ɡɚɬɪɚɬ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ»; 

ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɡɚɬɪɚɬɵ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɋɆɊ ɜ ɡɢɦɧɟɟ ɜɪɟɦɹ 
ɫɨɫɬɚɜɥɹɸɬ 3,6 % ɫɨɝɥɚɫɧɨ Ƚɋɇ 81 – 05 – 02 – 2007 «ɋɛɨɪɧɢɤ ɫɦɟɬɧɵɯ ɧɨɪɦ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɡɚɬɪɚɬ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɋɆɊ ɜ ɡɢɦɧɟɟ ɜɪɟɦɹ»; 

ɪɟɡɟɪɜ ɫɪɟɞɫɬɜ ɧɚ ɧɟɩɪɟɞɜɢɞɟɧɧɵɟ ɪɚɛɨɬɵ ɢ ɡɚɬɪɚɬɵ ɫɨɫɬɚɜɥɹɟɬ ɧɟ ɛɨɥɟɟ    
2 % ɫɨɝɥɚɫɧɨ ɆȾɋ 81 – 35.2004 «Ɇɟɬɨɞɢɤɚ ɨɩɪɟɞɟɥɟɧɢɟ ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ 
ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɪɨɞɭɤɰɢɢ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ». 

ɇɚɥɨɝ ɧɚ ɞɨɛɚɜɥɟɧɧɭɸ ɫɬɨɢɦɨɫɬɶ (ɞɚɥɟɟ – ɇȾɋ) ɫɨɫɬɚɜɥɹɟɬ 20 % ɨɬ 
ɫɭɦɦɚɪɧɨɣ ɫɬɨɢɦɨɫɬɢ ɜɫɟɯ ɜɵɩɨɥɧɟɧɧɵɯ ɪɚɛɨɬ ɢ ɡɚɬɪɚɬ, ɜɤɥɸɱɚɹ 
ɥɢɦɢɬɢɪɨɜɚɧɧɵɟ. 

ɋɬɪɭɤɬɭɪɚ ɥɨɤɚɥɶɧɨɝɨ ɫɦɟɬɧɨɝɨ ɪɚɫɱɟɬɚ ɧɚ ɦɨɧɬɚɠ ɤɚɪɤɚɫɚ ɩɨ ɫɨɫɬɚɜɧɵɦ 
ɷɥɟɦɟɧɬɚɦ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 6.1. 



 
 

 
Ɍɚɛɥɢɰɚ 6.1 – ɋɬɪɭɤɬɭɪɚ ɥɨɤɚɥɶɧɨɝɨ ɫɦɟɬɧɨɝɨ ɪɚɫɱɟɬɚ ɧɚ ɦɨɧɬɚɠ ɫɬɚɥɶɧɨɝɨ 
ɤɚɪɤɚɫɚ 

ɗɥɟɦɟɧɬɵ ɋɭɦɦɚ, ɪɭɛ. ɍɞɟɥɶɧɵɣ ɜɟɫ, % 

ɉɪɹɦɵɟ ɡɚɬɪɚɬɵ, ɜɫɟɝɨ 4 066 611,02 72,38 
ɜ ɬɨɦ ɱɢɫɥɟ:   
- ɦɚɬɟɪɢɚɥɵ 3 695 291,16 65,77 
- ɷɤɫɩɥɭɚɬɚɰɢɹ ɦɚɲɢɧ 239 819,08 4,27 
- ɨɫɧɨɜɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ 131 500,78 2,34 
ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ 153 752,57 2,74 
ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ 94 282,24 1,68 
Ʌɢɦɢɬɢɪɨɜɚɧɧɵɟ ɡɚɬɪɚɬɵ 367 116,88 6,53 
ɇȾɋ 936 352,68 16,67 
ɂɌɈȽɈ 5 618 116,07 100,00 

  
ɋɬɪɭɤɬɭɪɚ ɥɨɤɚɥɶɧɨɝɨ ɫɦɟɬɧɨɝɨ ɪɚɫɱɟɬɚ ɧɚ ɦɨɧɬɚɠ ɫɬɚɥɶɧɨɝɨ ɤɚɪɤɚɫɚ ɩɨ 

ɫɨɫɬɚɜɧɵɦ ɷɥɟɦɟɧɬɚɦ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 6.1. 
 

 
 

Ɋɢɫɭɧɨɤ 6.1 – ɋɬɪɭɤɬɭɪɚ ɥɨɤɚɥɶɧɨɝɨ ɫɦɟɬɧɨɝɨ ɪɚɫɱɟɬɚ ɧɚ ɭɫɬɪɨɣɫɬɜɨ ɤɚɪɤɚɫɚ ɡɞɚɧɢɹ 
 
ɇɚɢɛɨɥɶɲɢɣ ɭɞɟɥɶɧɵɣ ɜɟɫ ɩɪɢɯɨɞɢɬɫɹ ɧɚ ɦɚɬɟɪɢɚɥɵ ɢ ɫɨɫɬɚɜɥɹɟɬ – 

65,77%. ɇɚɢɦɟɧɶɲɢɣ ɭɞɟɥɶɧɵɣ ɜɟɫ ɩɪɢɯɨɞɢɬɫɹ ɧɚ ɫɦɟɬɧɭɸ ɩɪɢɛɵɥɶ – 1,68 %. 
 
ɂɬɨɝɨɜɚɹ ɫɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɧɚ ɦɨɧɬɚɠ ɤɚɪɤɚɫɚ ɝɥɢɧɨɡɚɩɚɫɧɢɤɚ 

Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɟɪɚɦɡɢɬɨɜɨɝɨ ɤɨɦɛɢɧɚɬɚ ɜ ɩɨɫɟɥɤɟ Ʉɨɡɭɥɶɤɚ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ 
ɤɪɚɹ ɩɨ ɫɨɫɬɨɹɧɢɸ ɧɚ 1 ɤɜɚɪɬɚɥ 2019 ɝɨɞɚ ɫɨɫɬɚɜɢɥɚ 5 618 116,07 ɪɭɛɥɟɣ. 
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6.2 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ  
 
Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɹɜɥɹɸɬɫɹ ɨɛɨɫɧɨɜɚɧɢɟɦ ɬɟɯɧɢɱɟɫɤɢɯ, 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ, ɩɥɚɧɢɪɨɜɨɱɧɵɯ ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɪɟɲɟɧɢɣ ɢ ɫɨɫɬɚɜɥɹɸɬ 
ɨɫɧɨɜɭ ɤɚɠɞɨɝɨ ɩɪɨɟɤɬɚ. Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɫɥɭɠɚɬ 
ɨɫɧɨɜɚɧɢɟɦ ɞɥɹ ɪɟɲɟɧɢɹ ɜɨɩɪɨɫɚ ɨ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɨɛɴɟɤɬɚ 
ɩɪɢ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɧɵɯ ɩɚɪɚɦɟɬɪɚɯ ɢ ɭɬɜɟɪɠɞɟɧɢɹ ɩɪɨɟɤɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ 
ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 

Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɝɥɢɧɨɡɚɩɚɫɧɢɤɚ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ 
ɤɟɪɚɦɡɢɬɨɜɨɝɨ ɤɨɦɛɢɧɚɬɚ ɜ ɩɨɫɟɥɤɟ Ʉɨɡɭɥɶɤɚ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.2. 

 
Ɍɚɛɥɢɰɚ 6.2 – Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ  

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ, ɟɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ 
ȿɞɢɧɢɰɵ 

ɢɡɦɟɪɟɧɢɹ 
Ɂɧɚɱɟɧɢɟ 

1 2 3 
1. Ɉɛɴɟɦɧɨ-ɩɥɚɧɢɪɨɜɨɱɧɵɟ ɩɨɤɚɡɚɬɟɥɢ   

ɉɥɨɳɚɞɶ ɡɚɫɬɪɨɣɤɢ ɦ2 1296,0 
Ʉɨɥɢɱɟɫɬɜɨ ɷɬɚɠɟɣ ɲɬ 1 
ȼɵɫɨɬɚ ɞɨ ɧɢɡɚ ɫɬɪɨɩɢɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɦ 8,900; 10,420 
ɋɬɪɨɢɬɟɥɶɧɵɣ ɨɛɴɟɦ, ɜɫɟɝɨ ɦ3 17 159,04 
Ɋɚɛɨɱɚɹ ɩɥɨɳɚɞɶ ɦ2 1 088,0 
Ɉɛɳɚɹ ɩɥɨɳɚɞɶ ɦ2 1296,0 
ɉɥɚɧɢɪɨɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ  0,84 
Ɉɛɴɟɦɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ  15,77 

2. ɋɬɨɢɦɨɫɬɧɵɟ ɩɨɤɚɡɚɬɟɥɢ   
Ɉɛɳɚɹ ɫɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɦɨɧɬɚɠɚ ɤɚɪɤɚɫɚ ɡɞɚɧɢɹ 
ȼ ɬɨɦ ɱɢɫɥɟ ɫɬɨɢɦɨɫɬɶ ɋɆɊ, ɪɭɛ 

 
5 618 116,07 
4 314 646,52 

3. ɉɨɤɚɡɚɬɟɥɢ ɬɪɭɞɨɜɵɯ ɡɚɬɪɚɬ   
Ɍɪɭɞɨɟɦɤɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ ɩɨ ɦɨɧɬɚɠɭ ɫɬɚɥɶɧɨɝɨ 
ɤɚɪɤɚɫɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɡɞɚɧɢɹ 

ɱɟɥ - ɱɚɫ 1 525,33 

Ɍɪɭɞɨɟɦɤɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ ɩɨ ɦɨɧɬɚɠɭ ɫɬɚɥɶɧɨɝɨ 
ɤɚɪɤɚɫɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɡɞɚɧɢɹ ɧɚ 1ɦ2 ɩɥɨɳɚɞɢ 
(ɨɛɳɟɣ) 

ɱɟɥ - ɱɚɫ 1,18 

ɇɨɪɦɚɬɢɜɧɚɹ ɜɵɪɚɛɨɬɤɚ ɧɚ 1 ɱɟɥ.-ɱɚɫ ɪɭɛ/ɱɟɥ-ɱɚɫ 2 828,66 
 
ɉɥɚɧɢɪɨɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɨɩɪɟɞɟɥɹɟɦ ɨɬɧɨɲɟɧɢɟɦ ɩɨɥɟɡɧɨɣ 

ɩɥɨɳɚɞɢ ɤ ɨɛɳɟɣ ɩɨ ɮɨɪɦɭɥɟ 
ˎ˒ܭ  = ܵ˒ˑˎܵˑ˄˜ ,                                                                                                                ሺ͸.ͳሻ 

 
ɝɞɟ ܵ˒ˑˎ − ɩɨɥɟɡɧɚɹ ɩɥɨɳɚɞɶ, ɦ2; ܵˑ˄˜ − ɨɛɳɚɹ ɩɥɨɳɚɞɶ, ɦ2. 

ɉɪɢɧɢɦɚɟɦ: ܵ˒ˑˎ = ͳ Ͳͺͺ,Ͳ ˏଶ;  ܵˑ˄˜ = ͳ ʹͻ͸,Ͳ ˏଶ. 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (6.1), ɩɨɥɭɱɚɟɦ 



 
 

ˎ˒ܭ  = ͳ Ͳͺͺ,Ͳͳ ʹͻ͸,Ͳ = Ͳ,ͺͶ. 
 
Ɉɛɴɟɦɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɨɩɪɟɞɟɥɹɟɦ ɨɬɧɨɲɟɧɢɟɦ ɨɛɴɟɦɚ ɡɞɚɧɢɹ ɤ 

ɩɨɥɟɡɧɨɣ ɩɥɨɳɚɞɢ ɩɨ ɮɨɪɦɭɥɟ 
˄ˑܭ  = ܸ̝˕˓ܵ˒ˑˎ ,                                                                                                                 ሺ͸.ʹሻ 

  
ɝɞɟ ܸ̝˕˓ − ɫɬɪɨɢɬɟɥɶɧɵɣ ɨɛɴɟɦ, ɦ3; ܵ˒ˑˎ − ɩɨɥɟɡɧɚɹ ɩɥɨɳɚɞɶ, ɦ2. 

ɉɪɢɧɢɦɚɟɦ: ܸ̝˕˓ = ͳ͹ ͳͷͻ,ͲͶ ˏଷ;  ܵ˒ˑˎ = ˏଶ. 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (6.2), ɩɨɥɭɱɚɟɦ 
˄ˑܭ  = ͳ͹ ͳͷͻ,ͲͶͳ Ͳͺͺ,Ͳ = ͳͷ,͹͹. 
 
ɇɨɪɦɚɬɢɜɧɚɹ ɜɵɪɚɛɨɬɤɚ 1 ɱɟɥ.-ɱ, ɪɭɛ./ɱɟɥ.-ɱ., ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
ܤ  = ˏ˔ʡЗʝ˓ˏ˔ܥ ,                                                                                                               ሺ͸.͵ሻ 

 
ɝɞɟ ܥ˔ˏ˓ − ɫɬɨɢɦɨɫɬɶ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɩɨ ɢɬɨɝɚɦ ɫɦɟɬɵ, ɪɭɛ.; ʡЗʝ˔ˏ − ɡɚɬɪɚɬɵ ɬɪɭɞɚ ɨɫɧɨɜɧɵɯ ɪɚɛɨɱɢɯ ɩɨ ɫɦɟɬɟ, ɱɟɥ.-ɱɚɫ. 

ɉɪɢɧɢɦɚɟɦ: ܥ˔ˏ˓ =  Ͷ ͵ͳͶ ͸Ͷ͸,ͷʹ ˓˖˄; ʡЗʝ˔ˏ = ͳ ͷʹͷ,͵͵ ˚ˈˎ. −˚˃˔. 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (6.2), ɩɨɥɭɱɚɟɦ 
ܤ  = Ͷ ͵ͳͶ ͸Ͷ͸,ͷʹͳ ͷʹͷ,͵͵ = ʹ ͺʹͺ,͸͸ ˓˖˄/˚ˈˎ − ˚˃˔. 
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɨ 

ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɞɚɧɧɨɝɨ ɨɛɴɟɤɬɚ.  
 
 
 

 
 
 
 
 
 
 



 
 

ɁȺɄɅɘЧȿɇɂȿ 
 

 ȼ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɟ ɛɵɥ ɪɚɡɪɚɛɨɬɚɧ ɩɪɨɟɤɬ ɧɚ 
ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɝɥɢɧɨɡɚɩɚɫɧɢɤɚ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɟɪɚɦɡɢɬɨɜɨɝɨ ɤɨɦɛɢɧɚɬɚ ɜ 
ɩɨɫɟɥɤɟ Ʉɨɡɭɥɶɤɚ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɢ ɛɵɥɢ ɞɨɫɬɢɝɧɭɬɵ ɫɥɟɞɭɸɳɢɟ ɪɟɡɭɥɶɬɚɬɵ:  

 ɜ ɚɪɯɢɬɟɤɬɭɪɧɨ – ɫɬɪɨɢɬɟɥɶɧɨɦ ɪɚɡɞɟɥɟ ɛɵɥɢ ɩɪɢɧɹɬɵ ɨɛɴɟɦɧɨ 
ɩɥɚɧɢɪɨɜɨɱɧɵɟ ɪɟɲɟɧɢɹ ɡɞɚɧɢɹ, ɟɝɨ ɚɪɯɢɬɟɤɬɭɪɧɨ – ɤɨɧɫɬɪɭɤɬɢɜɧɨɟ ɪɟɲɟɧɢɟ. 
Ɋɚɡɪɚɛɨɬɚɧɵ ɩɥɚɧɵ, ɮɚɫɚɞ, ɪɚɡɪɟɡ ɡɞɚɧɢɹ ɢ ɨɫɧɨɜɧɵɟ ɚɪɯɢɬɟɤɬɭɪɧɵɟ ɭɡɥɵ; 

 ɜ ɪɚɫɱɟɬɧɨ – ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɱɚɫɬɢ ɛɵɥ ɩɪɨɢɡɜɟɞɟɧ ɫɬɚɬɢɱɟɫɤɢɣ ɢ 
ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɪɚɫɱɟɬ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɩɪɨɝɨɧɚ ɉ1, ɛɵɥɚ ɪɚɫɫɱɢɬɚɧɚ ɢ 
ɫɤɨɧɫɬɪɭɢɪɨɜɚɧɚ ɫɬɪɨɩɢɥɶɧɚɹ ɮɟɪɦɚ Ɏɋ1 ɜ ɨɫɹɯ Ⱥ‒Ⱦ ɢ ɜɵɛɪɚɧ ɧɚɢɛɨɥɟɟ 
ɩɨɞɯɨɞɹɳɢɣ ɜɚɪɢɚɧɬ ɭɫɬɪɨɣɫɬɜɚ ɮɭɧɞɚɦɟɧɬɚ – ɡɚɛɢɜɧɵɟ ɫɜɚɢ. ɉɨ ɧɟɫɭɳɟɣ 
ɫɩɨɫɨɛɧɨɫɬɢ ɫɜɚɣ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɨ ɢɯ ɤɨɥɢɱɟɫɬɜɨ. Ʉɪɨɦɟ ɬɨɝɨ, ɛɵɥɨ ɜɵɩɨɥɧɟɧɨ 
ɬɟɯɧɢɤɨ – ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɫɪɚɜɧɟɧɢɟ ɞɜɭɯ ɜɚɪɢɚɧɬɨɜ ɮɭɧɞɚɦɟɧɬɨɜ.  

 ɜ ɬɟɯɧɨɥɨɝɢɢ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɡɪɚɛɨɬɚɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ 
ɤɚɪɬɚ ɧɚ ɭɫɬɪɨɣɫɬɜɨ ɤɚɪɤɚɫɚ ɡɞɚɧɢɹ. ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɤɚɪɬɵ 
ɭɱɬɟɧɚ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ, ɩɪɨɪɚɛɨɬɚɧɵ ɢ ɩɪɢɦɟɧɟɧɵ 
ɬɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɫɬɪɨɢɬɟɥɶɧɨ – ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ.  

 ɜ ɨɪɝɚɧɢɡɚɰɢɢ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɡɪɚɛɨɬɚɧ ɨɛɴɟɤɬɧɵɣ 
ɫɬɪɨɢɬɟɥɶɧɵɣ ɝɟɧɟɪɚɥɶɧɵɣ ɩɥɚɧ ɧɚ ɩɟɪɢɨɞ ɜɨɡɜɟɞɟɧɢɹ ɧɚɞɡɟɦɧɨɣ ɱɚɫɬɢ ɡɞɚɧɢɹ. 
ȼ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɟ ɪɚɡɪɚɛɨɬɚɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ 
ɫɨɛɥɸɞɟɧɢɹ ɜɫɟɯ ɬɪɟɛɨɜɚɧɢɣ ɨɯɪɚɧɵ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɨɪɦɚɬɢɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ.  

 ɜ ɷɤɨɧɨɦɢɱɟɫɤɨɦ ɪɚɡɞɟɥɟ ɛɵɥ ɫɨɫɬɚɜɥɟɧ ɢ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧ ɥɨɤɚɥɶɧɵɣ 
ɫɦɟɬɧɵɣ ɪɚɫɱɟɬ ɧɚ ɭɫɬɪɨɣɫɬɜɨ ɤɚɪɤɚɫɚ ɡɞɚɧɢɹ ɜ ɰɟɧɚɯ ɩɨ ɫɨɫɬɨɹɧɢɸ ɧɚ Ⅰ 
ɤɜɚɪɬɚɥ 2019 ɝ. ɋɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɫɨɫɬɚɜɢɥɚ 5 618 116,07 ɪɭɛ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɩɪɨɰɟɫɫɟ ɜɵɩɨɥɧɟɧɢɹ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ 
ɪɚɛɨɬɵ ɛɵɥɢ ɪɟɲɟɧɵ ɜɫɟ ɩɨɫɬɚɜɥɟɧɧɵɟ ɡɚɞɚɱɢ. 
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ɋɩɟɰɢɮɢɤɚɰɢɹ ɡɚɩɨɥɧɟɧɢɹ ɩɪɨɟɦɨɜ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ Ⱥ.1. 
 

Ɍɚɛɥɢɰɚ Ⱥ.1 – ɋɩɟɰɢɮɢɤɚɰɢɹ ɡɚɩɨɥɧɟɧɢɹ ɩɪɨɟɦɨɜ ɜɨɪɨɬ ɢ ɨɤɨɧɧɵɯ ɩɪɨɟɦɨɜ 

ɉɨɡ. Ɉɛɨɡɧɚɱɟɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ Ʉɨɥ. Ɇɚɫɫɚ 
ɟɞ., ɤɝ ɉɪɢɦɟɱɚɧɢɟ 

1 2 3 4 5 6 
ȼɨɪɨɬɚ 

1 ȽɈɋɌ 31174-2017 
5040-4750(h) ɪɭɥɨɧɧɵɟ 

(ɪɨɥɥɟɬɧɵɟ)ɫ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ 
ɩɪɢɜɨɞɨɦ 

2 
 

 

Ɉɤɧɚ 

2 ȽɈɋɌ 25116-82 
ȼɢɬɪɚɠ ɧɚɪɭɠɧɵɣ ɚɥɸɦɢɧɢɟɜɵɣ 
ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ ɢɡɝɨɬɨɜɥɟɧɢɹ 

4810×1550h 
2 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
 

 
ɉɊɂɅɈɀȿɇɂȿ Ȼ 

 
ɗɤɫɩɥɢɤɚɰɢɹ ɩɨɥɨɜ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

ɗɤɫɩɥɢɤɚɰɢɹ ɩɨɥɨɜ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ Ȼ.2. 
 
Ɍɚɛɥɢɰɚ Ȼ.2 – ɗɤɫɩɥɢɤɚɰɢɹ ɩɨɥɨɜ 

№ 
ɩɨɦɟɳɟɧɢɹ 

Ɍɢɩ ɩɨɥɚ ɗɫɤɢɡ ɩɨɥɚ ɗɥɟɦɟɧɬɵ ɩɨɥɚ ɢ ɢɯ ɬɨɥɳɢɧɚ 
ɉɥɨɳɚɞɶ 
ɩɨɥɚ, ɦ2 

1 2 3 4 5 

1 1 

 

1. ɉɨɤɪɵɬɢɟ – ɛɟɬɨɧ ɤɥɚɫɫɚ 
ȼ22,5 ɫ ɩɪɢɦɟɧɟɧɢɟɦ 

ɬɨɩɩɢɧɝɚ– 20 ɦɦ 
2. ɉɨɞɫɬɢɥɚɸɳɢɣ ɫɥɨɣ – ɠ/ɛ 

ɩɥɢɬɚ – 150 ɦɦ 
3. Ɉɫɧɨɜɚɧɢɟ – ɭɩɥɨɬɧɟɧɧɵɣ 

ɫɨ ɳɟɛɧɟɦ ɝɪɭɧɬ 

1296,0 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
 

 
ɉɊɂɅɈɀȿɇɂȿ ȼ 

 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɫɬɪɨɩɢɥɶɧɨɣ ɮɟɪɦɵ Ɏɋ ɜ ɨɫɹɯ Ⱥ-Ⱦ ɜ ɩɪɨɝɪɚɦɦɧɨɦ 

ɤɨɦɩɥɟɤɫɟ ɉɄ SCAD++ 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 
 

ɉɨɞɛɨɪ ɢ ɩɪɨɜɟɪɤɚ ɫɟɱɟɧɢɣ ɮɟɪɦɵ ɜ ɩɪɨɝɪɚɦɦɟ SCAD++ 
 
Ɋɚɫɱɟɬ ɜɵɩɨɥɧɟɧ ɩɨ ɋɉ 16.13330.2011. 

 
Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɝɪɭɩɩɚ ȼɟɪɯɧɢɣ ɩɨɹɫ. ɗɥɟɦɟɧɬ № 1  
 
ɋɬɚɥɶ: C245 
Ⱦɥɢɧɚ ɷɥɟɦɟɧɬɚ 3,01 ɦ 
ɉɪɟɞɟɥɶɧɚɹ ɝɢɛɤɨɫɬɶ ɞɥɹ ɫɠɚɬɵɯ ɷɥɟɦɟɧɬɨɜ: 180 
ɉɪɟɞɟɥɶɧɚɹ ɝɢɛɤɨɫɬɶ ɞɥɹ ɪɚɫɬɹɧɭɬɵɯ ɷɥɟɦɟɧɬɨɜ: 300 
Ʉɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ 1 
Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ 1 
Ʉɨɷɮɮɢɰɢɟɧɬ ɪɚɫɱɟɬɧɨɣ ɞɥɢɧɵ ɜ ɩɥɨɫɤɨɫɬɢ X1OZ1 1 
Ʉɨɷɮɮɢɰɢɟɧɬ ɪɚɫɱɟɬɧɨɣ ɞɥɢɧɵ ɜ ɩɥɨɫɤɨɫɬɢ X1OY1 1 
Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɬɨɱɤɚɦɢ ɪɚɫɤɪɟɩɥɟɧɢɹ ɢɡ ɩɥɨɫɤɨɫɬɢ ɢɡɝɢɛɚ 3,011 ɦ 
ɋɟɱɟɧɢɟ 

 

 
 
ɉɪɨɮɢɥɶ: ɍɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93 L140x9 

 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɉɪɨɜɟɪɤɚ 
Ʉɨɷɮɮɢɰɢɟɧɬ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɩ.5.12 ɉɪɨɱɧɨɫɬɶ ɩɪɢ ɞɟɣɫɬɜɢɢ ɢɡɝɢɛɚɸɳɟɝɨ ɦɨɦɟɧɬɚ My 0,04 
ɩɩ.5.12,5.18 ɉɪɨɱɧɨɫɬɶ ɩɪɢ ɞɟɣɫɬɜɢɢ ɩɨɩɟɪɟɱɧɨɣ ɫɢɥɵ Qz 2,52*10-003 

ɩɩ.5.24,5.25 
ɉɪɨɱɧɨɫɬɶ ɩɪɢ ɫɨɜɦɟɫɬɧɨɦ ɞɟɣɫɬɜɢɢ ɩɪɨɞɨɥɶɧɨɣ 
ɫɢɥɵ ɢ ɢɡɝɢɛɚɸɳɢɯ ɦɨɦɟɧɬɨɜ ɛɟɡ ɭɱɟɬɚ ɩɥɚɫɬɢɤɢ 

0,36 

ɩ.5.3 ɍɫɬɨɣɱɢɜɨɫɬɶ ɩɪɢ ɫɠɚɬɢɢ ɜ ɩɥɨɫɤɨɫɬɢ XOY (XOU) 0,41 
ɩ.5.3 ɍɫɬɨɣɱɢɜɨɫɬɶ ɩɪɢ ɫɠɚɬɢɢ ɜ ɩɥɨɫɤɨɫɬɢ XOZ (XOV)  0,46 

ɩ.5.27 
ɍɫɬɨɣɱɢɜɨɫɬɶ ɜ ɩɥɨɫɤɨɫɬɢ ɞɟɣɫɬɜɢɹ ɦɨɦɟɧɬɚ My 

ɩɪɢ ɜɧɟɰɟɧɬɪɟɧɧɨɦ ɫɠɚɬɢɢ 
0,46 

ɩɩ.6.15,6.16 ɉɪɟɞɟɥɶɧɚɹ ɝɢɛɤɨɫɬɶ ɜ ɩɥɨɫɤɨɫɬɢ XOY 0,28 
ɩɩ.6.15,6.16 ɉɪɟɞɟɥɶɧɚɹ ɝɢɛɤɨɫɬɶ ɜ ɩɥɨɫɤɨɫɬɢ XOZ 0,39 

 
Ʉɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 0,46 - ɍɫɬɨɣɱɢɜɨɫɬɶ ɩɪɢ ɫɠɚɬɢɢ ɜ ɩɥɨɫɤɨɫɬɢ 

XOZ (XOV).  
 
Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɝɪɭɩɩɚ ɇɢɠɧɢɣ ɩɨɹɫ. ɗɥɟɦɟɧɬ № 2  



 
 

ɋɬɚɥɶ: C245 
Ⱦɥɢɧɚ ɷɥɟɦɟɧɬɚ 3,01 ɦ 
ɉɪɟɞɟɥɶɧɚɹ ɝɢɛɤɨɫɬɶ ɞɥɹ ɫɠɚɬɵɯ ɷɥɟɦɟɧɬɨɜ: 180 
ɉɪɟɞɟɥɶɧɚɹ ɝɢɛɤɨɫɬɶ ɞɥɹ ɪɚɫɬɹɧɭɬɵɯ ɷɥɟɦɟɧɬɨɜ: 300 
Ʉɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ 1 
Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ 1 
Ʉɨɷɮɮɢɰɢɟɧɬ ɪɚɫɱɟɬɧɨɣ ɞɥɢɧɵ ɜ ɩɥɨɫɤɨɫɬɢ X1OZ1 1 
Ʉɨɷɮɮɢɰɢɟɧɬ ɪɚɫɱɟɬɧɨɣ ɞɥɢɧɵ ɜ ɩɥɨɫɤɨɫɬɢ X1OY1 1 
Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɬɨɱɤɚɦɢ ɪɚɫɤɪɟɩɥɟɧɢɹ ɢɡ ɩɥɨɫɤɨɫɬɢ ɢɡɝɢɛɚ 3,011 ɦ 
ɋɟɱɟɧɢɟ 
 

 
 
ɉɪɨɮɢɥɶ: ɍɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93 L140x10 

 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɉɪɨɜɟɪɤɚ 
Ʉɨɷɮɮɢɰɢɟɧɬ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɩ.5.12 ɉɪɨɱɧɨɫɬɶ ɩɪɢ ɞɟɣɫɬɜɢɢ ɢɡɝɢɛɚɸɳɟɝɨ ɦɨɦɟɧɬɚ My 0,03 
ɩɩ.5.12,5.18 ɉɪɨɱɧɨɫɬɶ ɩɪɢ ɞɟɣɫɬɜɢɢ ɩɨɩɟɪɟɱɧɨɣ ɫɢɥɵ Qz 3,37*10-003 

ɩɩ.5.24,5.25 
ɉɪɨɱɧɨɫɬɶ ɩɪɢ ɫɨɜɦɟɫɬɧɨɦ ɞɟɣɫɬɜɢɢ ɩɪɨɞɨɥɶɧɨɣ 
ɫɢɥɵ ɢ ɢɡɝɢɛɚɸɳɢɯ ɦɨɦɟɧɬɨɜ ɫ ɭɱɟɬɨɦ ɩɥɚɫɬɢɤɢ 

0,25 

ɩɩ.5.24,5.25 
ɉɪɨɱɧɨɫɬɶ ɩɪɢ ɫɨɜɦɟɫɬɧɨɦ ɞɟɣɫɬɜɢɢ ɩɪɨɞɨɥɶɧɨɣ 
ɫɢɥɵ ɢ ɢɡɝɢɛɚɸɳɢɯ ɦɨɦɟɧɬɨɜ ɛɟɡ ɭɱɟɬɚ ɩɥɚɫɬɢɤɢ 

0,06 

ɩɩ.6.15,6.16 ɉɪɟɞɟɥɶɧɚɹ ɝɢɛɤɨɫɬɶ ɜ ɩɥɨɫɤɨɫɬɢ XOY 0,17 
ɩɩ.6.15,6.16 ɉɪɟɞɟɥɶɧɚɹ ɝɢɛɤɨɫɬɶ ɜ ɩɥɨɫɤɨɫɬɢ XOZ 0,23 

 
Ʉɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 0,25 - ɉɪɨɱɧɨɫɬɶ ɩɪɢ ɫɨɜɦɟɫɬɧɨɦ ɞɟɣɫɬɜɢɢ 

ɩɪɨɞɨɥɶɧɨɣ ɫɢɥɵ ɢ ɢɡɝɢɛɚɸɳɢɯ ɦɨɦɟɧɬɨɜ ɫ ɭɱɟɬɨɦ ɩɥɚɫɬɢɤɢ. 
 

Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɝɪɭɩɩɚ Ɋɚɫɤɨɫɵ. ɗɥɟɦɟɧɬ № 3  
ɋɬɚɥɶ: C245 
Ⱦɥɢɧɚ ɷɥɟɦɟɧɬɚ 2,72 ɦ 
ɉɪɟɞɟɥɶɧɚɹ ɝɢɛɤɨɫɬɶ ɞɥɹ ɫɠɚɬɵɯ ɷɥɟɦɟɧɬɨɜ: 180 
ɉɪɟɞɟɥɶɧɚɹ ɝɢɛɤɨɫɬɶ ɞɥɹ ɪɚɫɬɹɧɭɬɵɯ ɷɥɟɦɟɧɬɨɜ: 300 
Ʉɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ 1 
Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ 1 
Ʉɨɷɮɮɢɰɢɟɧɬ ɪɚɫɱɟɬɧɨɣ ɞɥɢɧɵ ɜ ɩɥɨɫɤɨɫɬɢ X1OZ1 1 
Ʉɨɷɮɮɢɰɢɟɧɬ ɪɚɫɱɟɬɧɨɣ ɞɥɢɧɵ ɜ ɩɥɨɫɤɨɫɬɢ X1OY1 1 



 
 

Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɬɨɱɤɚɦɢ ɪɚɫɤɪɟɩɥɟɧɢɹ ɢɡ ɩɥɨɫɤɨɫɬɢ ɢɡɝɢɛɚ 2,717 ɦ 
ɋɟɱɟɧɢɟ 
 

 
 
ɉɪɨɮɢɥɶ: ɍɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93 L100x8 

 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɉɪɨɜɟɪɤɚ 
Ʉɨɷɮɮɢɰɢɟɧɬ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɩ.5.12 
ɉɪɨɱɧɨɫɬɶ ɩɪɢ ɞɟɣɫɬɜɢɢ ɢɡɝɢɛɚɸɳɟɝɨ ɦɨɦɟɧɬɚ 

My 
0,06 

ɩɩ.5.12,5.18 ɉɪɨɱɧɨɫɬɶ ɩɪɢ ɞɟɣɫɬɜɢɢ ɩɨɩɟɪɟɱɧɨɣ ɫɢɥɵ Qz 2,61*10-003 

ɩɩ.5.24,5.25 
ɉɪɨɱɧɨɫɬɶ ɩɪɢ ɫɨɜɦɟɫɬɧɨɦ ɞɟɣɫɬɜɢɢ ɩɪɨɞɨɥɶɧɨɣ 
ɫɢɥɵ ɢ ɢɡɝɢɛɚɸɳɢɯ ɦɨɦɟɧɬɨɜ ɫ ɭɱɟɬɨɦ ɩɥɚɫɬɢɤɢ 

0,25 

ɩɩ.5.24,5.25 
ɉɪɨɱɧɨɫɬɶ ɩɪɢ ɫɨɜɦɟɫɬɧɨɦ ɞɟɣɫɬɜɢɢ ɩɪɨɞɨɥɶɧɨɣ 
ɫɢɥɵ ɢ ɢɡɝɢɛɚɸɳɢɯ ɦɨɦɟɧɬɨɜ ɛɟɡ ɭɱɟɬɚ ɩɥɚɫɬɢɤɢ 

0,05 

ɩɩ.6.15,6.16 ɉɪɟɞɟɥɶɧɚɹ ɝɢɛɤɨɫɬɶ ɜ ɩɥɨɫɤɨɫɬɢ XOY 0,21 
ɩɩ.6.15,6.16 ɉɪɟɞɟɥɶɧɚɹ ɝɢɛɤɨɫɬɶ ɜ ɩɥɨɫɤɨɫɬɢ XOZ 0,29 

 
Ʉɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 0,29 - ɉɪɟɞɟɥɶɧɚɹ ɝɢɛɤɨɫɬɶ ɜ ɩɥɨɫɤɨɫɬɢ 

XOZ. 
 
Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɝɪɭɩɩɚ Ɋɚɫɤɨɫɵ. ɗɥɟɦɟɧɬ № 4  
ɋɬɚɥɶ: C245 
Ⱦɥɢɧɚ ɷɥɟɦɟɧɬɚ 2,95 ɦ 
ɉɪɟɞɟɥɶɧɚɹ ɝɢɛɤɨɫɬɶ ɞɥɹ ɫɠɚɬɵɯ ɷɥɟɦɟɧɬɨɜ: 180 
ɉɪɟɞɟɥɶɧɚɹ ɝɢɛɤɨɫɬɶ ɞɥɹ ɪɚɫɬɹɧɭɬɵɯ ɷɥɟɦɟɧɬɨɜ: 300 
Ʉɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ 1 
Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ 1 
Ʉɨɷɮɮɢɰɢɟɧɬ ɪɚɫɱɟɬɧɨɣ ɞɥɢɧɵ ɜ ɩɥɨɫɤɨɫɬɢ X1OZ1 1 
Ʉɨɷɮɮɢɰɢɟɧɬ ɪɚɫɱɟɬɧɨɣ ɞɥɢɧɵ ɜ ɩɥɨɫɤɨɫɬɢ X1OY1 1 
Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɬɨɱɤɚɦɢ ɪɚɫɤɪɟɩɥɟɧɢɹ ɢɡ ɩɥɨɫɤɨɫɬɢ ɢɡɝɢɛɚ 2,946 ɦ 
ɋɟɱɟɧɢɟ 
 



 
 

 
 
ɉɪɨɮɢɥɶ: ɍɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93 L100x8 
 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɉɪɨɜɟɪɤɚ 
Ʉɨɷɮɮɢɰɢɟɧɬ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɩ.5.12 ɉɪɨɱɧɨɫɬɶ ɩɪɢ ɞɟɣɫɬɜɢɢ ɢɡɝɢɛɚɸɳɟɝɨ ɦɨɦɟɧɬɚ My 0,05 
ɩɩ.5.12,5.18 ɉɪɨɱɧɨɫɬɶ ɩɪɢ ɞɟɣɫɬɜɢɢ ɩɨɩɟɪɟɱɧɨɣ ɫɢɥɵ Qz 3,42*10-003 

ɩɩ.5.24,5.25 
ɉɪɨɱɧɨɫɬɶ ɩɪɢ ɫɨɜɦɟɫɬɧɨɦ ɞɟɣɫɬɜɢɢ ɩɪɨɞɨɥɶɧɨɣ 
ɫɢɥɵ ɢ ɢɡɝɢɛɚɸɳɢɯ ɦɨɦɟɧɬɨɜ ɛɟɡ ɭɱɟɬɚ ɩɥɚɫɬɢɤɢ 

0,29 

ɩ.5.3 ɍɫɬɨɣɱɢɜɨɫɬɶ ɩɪɢ ɫɠɚɬɢɢ ɜ ɩɥɨɫɤɨɫɬɢ XOY (XOU) 0,31 

ɩ.5.3 
ɍɫɬɨɣɱɢɜɨɫɬɶ ɩɪɢ ɫɠɚɬɢɢ ɜ ɩɥɨɫɤɨɫɬɢ XOZ (XOV) 

) 
0,42 

ɩ.5.27 
ɍɫɬɨɣɱɢɜɨɫɬɶ ɜ ɩɥɨɫɤɨɫɬɢ ɞɟɣɫɬɜɢɹ ɦɨɦɟɧɬɚ My 

ɩɪɢ ɜɧɟɰɟɧɬɪɟɧɧɨɦ ɫɠɚɬɢɢ 
0,43 

ɩɩ.6.15,6.16 ɉɪɟɞɟɥɶɧɚɹ ɝɢɛɤɨɫɬɶ ɜ ɩɥɨɫɤɨɫɬɢ XOY 0,38 
ɩɩ.6.15,6.16 ɉɪɟɞɟɥɶɧɚɹ ɝɢɛɤɨɫɬɶ ɜ ɩɥɨɫɤɨɫɬɢ XOZ 0,53 

 
Ʉɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 0,53 - ɉɪɟɞɟɥɶɧɚɹ ɝɢɛɤɨɫɬɶ ɜ ɩɥɨɫɤɨɫɬɢ 

XOZ. 
 
Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɝɪɭɩɩɚ ɋɬɨɣɤɚ ɰɟɧɬɪɚɥɶɧɚɹ. ɗɥɟɦɟɧɬ № 6  
ɋɬɚɥɶ: C245 
Ⱦɥɢɧɚ ɷɥɟɦɟɧɬɚ 2,4 ɦ 
ɉɪɟɞɟɥɶɧɚɹ ɝɢɛɤɨɫɬɶ ɞɥɹ ɫɠɚɬɵɯ ɷɥɟɦɟɧɬɨɜ: 180 
ɉɪɟɞɟɥɶɧɚɹ ɝɢɛɤɨɫɬɶ ɞɥɹ ɪɚɫɬɹɧɭɬɵɯ ɷɥɟɦɟɧɬɨɜ: 300 
Ʉɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ 1 
Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ 1 
Ʉɨɷɮɮɢɰɢɟɧɬ ɪɚɫɱɟɬɧɨɣ ɞɥɢɧɵ ɜ ɩɥɨɫɤɨɫɬɢ X1OZ1 1 
Ʉɨɷɮɮɢɰɢɟɧɬ ɪɚɫɱɟɬɧɨɣ ɞɥɢɧɵ ɜ ɩɥɨɫɤɨɫɬɢ X1OY1 1 
Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɬɨɱɤɚɦɢ ɪɚɫɤɪɟɩɥɟɧɢɹ ɢɡ ɩɥɨɫɤɨɫɬɢ ɢɡɝɢɛɚ 2,4 ɦ 
ɋɟɱɟɧɢɟ 
 



 
 

 
 
ɉɪɨɮɢɥɶ: ɍɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93 L75x6 

 
 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɉɪɨɜɟɪɤɚ 
Ʉɨɷɮɮɢɰɢɟɧɬ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɩ.5.12 ɉɪɨɱɧɨɫɬɶ ɩɪɢ ɞɟɣɫɬɜɢɢ ɢɡɝɢɛɚɸɳɟɝɨ ɦɨɦɟɧɬɚ My 2,02*10-003 
ɩɩ.5.12,5.18 ɉɪɨɱɧɨɫɬɶ ɩɪɢ ɞɟɣɫɬɜɢɢ ɩɨɩɟɪɟɱɧɨɣ ɫɢɥɵ Qz 2,03*10-005 

ɩɩ.5.24,5.25 
ɉɪɨɱɧɨɫɬɶ ɩɪɢ ɫɨɜɦɟɫɬɧɨɦ ɞɟɣɫɬɜɢɢ ɩɪɨɞɨɥɶɧɨɣ 
ɫɢɥɵ ɢ ɢɡɝɢɛɚɸɳɢɯ ɦɨɦɟɧɬɨɜ ɛɟɡ ɭɱɟɬɚ ɩɥɚɫɬɢɤɢ 

2,29*10-003 

ɩ.5.3 ɍɫɬɨɣɱɢɜɨɫɬɶ ɩɪɢ ɫɠɚɬɢɢ ɜ ɩɥɨɫɤɨɫɬɢ XOY (XOU) 3,61*10-004 
ɩ.5.3 ɍɫɬɨɣɱɢɜɨɫɬɶ ɩɪɢ ɫɠɚɬɢɢ ɜ ɩɥɨɫɤɨɫɬɢ XOZ (XOV) ) 5,19*10-004 

ɩ.5.27 
ɍɫɬɨɣɱɢɜɨɫɬɶ ɜ ɩɥɨɫɤɨɫɬɢ ɞɟɣɫɬɜɢɹ ɦɨɦɟɧɬɚ My ɩɪɢ 

ɜɧɟɰɟɧɬɪɟɧɧɨɦ ɫɠɚɬɢɢ 
2,07*10-003 

ɩɩ.6.15,6.16 ɉɪɟɞɟɥɶɧɚɹ ɝɢɛɤɨɫɬɶ ɜ ɩɥɨɫɤɨɫɬɢ XOY 0,4 
ɩɩ.6.15,6.16 ɉɪɟɞɟɥɶɧɚɹ ɝɢɛɤɨɫɬɶ ɜ ɩɥɨɫɤɨɫɬɢ XOZ 0,58 

 

Ʉɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 0,58 - ɉɪɟɞɟɥɶɧɚɹ ɝɢɛɤɨɫɬɶ ɜ ɩɥɨɫɤɨɫɬɢ 
XOZ. 

 
Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɝɪɭɩɩɚ Ɉɩɨɪɧɵɟ ɫɬɨɣɤɢ. ɗɥɟɦɟɧɬ № 7  
ɋɬɚɥɶ: C245 
Ⱦɥɢɧɚ ɷɥɟɦɟɧɬɚ 2,4 ɦ 
ɉɪɟɞɟɥɶɧɚɹ ɝɢɛɤɨɫɬɶ ɞɥɹ ɫɠɚɬɵɯ ɷɥɟɦɟɧɬɨɜ: 180 
ɉɪɟɞɟɥɶɧɚɹ ɝɢɛɤɨɫɬɶ ɞɥɹ ɪɚɫɬɹɧɭɬɵɯ ɷɥɟɦɟɧɬɨɜ: 300 
Ʉɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ 1 
Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ 1 
Ʉɨɷɮɮɢɰɢɟɧɬ ɪɚɫɱɟɬɧɨɣ ɞɥɢɧɵ ɜ ɩɥɨɫɤɨɫɬɢ X1OZ1 1 
Ʉɨɷɮɮɢɰɢɟɧɬ ɪɚɫɱɟɬɧɨɣ ɞɥɢɧɵ ɜ ɩɥɨɫɤɨɫɬɢ X1OY1 1 
Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɬɨɱɤɚɦɢ ɪɚɫɤɪɟɩɥɟɧɢɹ ɢɡ ɩɥɨɫɤɨɫɬɢ ɢɡɝɢɛɚ 2,4 ɦ 
ɋɟɱɟɧɢɟ 
 



 
 

 
 
ɉɪɨɮɢɥɶ: Ⱦɜɭɬɚɜp ɲɢɪɨɤɨɩɨɥɨɱɧɵɣ ɩɨ ɋɌɈ ȺɋɑɆ 20-93 35ɒ2 

 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɉɪɨɜɟɪɤɚ 
Ʉɨɷɮɮɢɰɢɟɧɬ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɩ.5.12 ɉɪɨɱɧɨɫɬɶ ɩɪɢ ɞɟɣɫɬɜɢɢ ɢɡɝɢɛɚɸɳɟɝɨ ɦɨɦɟɧɬɚ My 0,01 
ɩɩ.5.12,5.18 ɉɪɨɱɧɨɫɬɶ ɩɪɢ ɞɟɣɫɬɜɢɢ ɩɨɩɟɪɟɱɧɨɣ ɫɢɥɵ Qz 0,01 

ɩɩ.5.24,5.25 
ɉɪɨɱɧɨɫɬɶ ɩɪɢ ɫɨɜɦɟɫɬɧɨɦ ɞɟɣɫɬɜɢɢ ɩɪɨɞɨɥɶɧɨɣ ɫɢɥɵ ɢ 

ɢɡɝɢɛɚɸɳɢɯ ɦɨɦɟɧɬɨɜ ɛɟɡ ɭɱɟɬɚ ɩɥɚɫɬɢɤɢ 
0,09 

ɩ.5.3 ɍɫɬɨɣɱɢɜɨɫɬɶ ɩɪɢ ɫɠɚɬɢɢ ɜ ɩɥɨɫɤɨɫɬɢ XOY (XOU) 0,09 
ɩ.5.3 ɍɫɬɨɣɱɢɜɨɫɬɶ ɩɪɢ ɫɠɚɬɢɢ ɜ ɩɥɨɫɤɨɫɬɢ XOZ (XOV) ) 0,08 

ɩ.5.27 
ɍɫɬɨɣɱɢɜɨɫɬɶ ɜ ɩɥɨɫɤɨɫɬɢ ɞɟɣɫɬɜɢɹ ɦɨɦɟɧɬɚ My ɩɪɢ 

ɜɧɟɰɟɧɬɪɟɧɧɨɦ ɫɠɚɬɢɢ 
0,08 

ɩɩ.5.30-5.32 
ɍɫɬɨɣɱɢɜɨɫɬɶ ɢɡ ɩɥɨɫɤɨɫɬɢ ɞɟɣɫɬɜɢɹ ɦɨɦɟɧɬɚ My ɩɪɢ 

ɜɧɟɰɟɧɬɪɟɧɧɨɦ ɫɠɚɬɢɢ 
0,09 

ɩ. 5.14* 
ɉɪɨɱɧɨɫɬɶ ɩɨ ɩɪɢɜɟɞɟɧɧɵɦ ɧɚɩɪɹɠɟɧɢɹɦ ɩɪɢ 

ɨɞɧɨɜɪɟɦɟɧɧɨɦ ɞɟɣɫɬɜɢɢ ɢɡɝɢɛɚɸɳɟɝɨ ɦɨɦɟɧɬɚ ɢ 
ɩɨɩɟɪɟɱɧɨɣ ɫɢɥɵ 

0,01 

ɩɩ.6.15,6.16 ɉɪɟɞɟɥɶɧɚɹ ɝɢɛɤɨɫɬɶ ɜ ɩɥɨɫɤɨɫɬɢ XOY 0,22 
ɩɩ.6.15,6.16 ɉɪɟɞɟɥɶɧɚɹ ɝɢɛɤɨɫɬɶ ɜ ɩɥɨɫɤɨɫɬɢ XOZ 0,09 

 
Ʉɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 0,22 - ɉɪɟɞɟɥɶɧɚɹ ɝɢɛɤɨɫɬɶ ɜ ɩɥɨɫɤɨɫɬɢ 

XOY. 
 
Ɋɚɫɱёɬ ɢ ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɭɡɥɨɜ ɜ ɩɪɨɝɪɚɦɦɟ ɄɈɆȿɌȺ 

 
 Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ  ߛn = 1 
 Ʉɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ 1 
 ɋɬɚɥɶ C245 
 Ɂɚɜɨɞɫɤɚɹ ɫɜɚɪɤɚ 
 Ⱥɜɬɨɦɚɬɢɱɟɫɤɚɹ ɢ ɩɨɥɭɚɜɬɨɦɚɬɢɱɟɫɤɚɹ ɩɪɢ ɞɢɚɦɟɬɪɟ ɫɜɚɪɧɨɣ 

ɩɪɨɜɨɥɨɤɢ ɧɟ ɦɟɧɟɟ 1.4-2.0 ɦɦ 
 ɉɨɥɨɠɟɧɢɟ ɲɜɚ – ɇɢɠɧɟɟ 
 

ɍɡɟɥ 2, Ɍɨɥɳɢɧɚ ɮɚɫɨɧɤɢ t = 12 ɦɦ 



 
 

 

a = 2,4 ɦ 
b = 2,4 ɦ 
c = 1,5 ɦ 
d = 1,5 ɦ 

ɗɥɟɦɟɧɬ Ɍɢɩ ɫɟɱɟɧɢɹ ɉɪɨɮɢɥɶ 

1 
 

L140x10 (ɍɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93) 

2 
 

L100x8 (ɍɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93) 

3 
 

L100x8 (ɍɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93) 

 

Ʉɨɧɫɬɪɭɤɰɢɹ 

 

b = 420 ɦɦ 
bL = 210 ɦɦ 
h = 330 ɦɦ 
a = 20 ɦɦ 
c3 = 53 ɦɦ 
c5 = 53 ɦɦ 
cL = 97 ɦɦ 
cR = 97 ɦɦ 

 

 

ɋɜɚɪɧɵɟ ɲɜɵ 
ɒɜɵ (ɦɦ) K1 K2 K5 K6 K9 K10 

Ʉɚɬɟɬ 12 12 9 9 9 9 
Ⱦɥɢɧɚ 60 60 70 50 70 50 

 

ɍɫɢɥɢɹ 
 

 
 

 N1 N2 N3 N4 
 ɤɇ ɤɇ ɤɇ ɤɇ 
1 317,24 184,77 -118,09 131,07 

 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɨ ɤɨɦɛɢɧɚɰɢɹɦ ɡɚɝɪɭɠɟɧɢɣ 

 

N1 = 317,24 ɤɇ, N2 = 184,77 ɤɇ, N3 = -118,09 ɤɇ, N4 = 131,07 ɤɇ 
ɉɪɨɜɟɪɟɧɨ ɩɨ 

ɋɇɢɉ 
ɉɪɨɜɟɪɤɚ 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ ɨɛɭɲɤɟ ɩɨɹɫɧɨɝɨ ɭɝɨɥɤɚ 0,533 
ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ ɩɟɪɟ ɩɨɹɫɧɨɝɨ ɭɝɨɥɤɚ 0,2 
ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ ɨɛɭɲɤɟ ɩɨɹɫɧɨɝɨ 0,482 



 
 

ɉɪɨɜɟɪɟɧɨ ɩɨ 
ɋɇɢɉ 

ɉɪɨɜɟɪɤɚ 
Ʉɨɷɮɮɢɰɢɟɧɬ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɭɝɨɥɤɚ 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ ɩɟɪɟ ɩɨɹɫɧɨɝɨ 
ɭɝɨɥɤɚ 

0,181 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ ɨɛɭɲɤɟ ɭɝɨɥɤɚ ɥɟɜɨɝɨ 
ɪɚɫɤɨɫɚ 

0,527 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ ɩɟɪɟ ɭɝɨɥɤɚ ɥɟɜɨɝɨ ɪɚɫɤɨɫɚ 0,3 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɧɚ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ ɨɛɭɲɤɟ ɭɝɨɥɤɚ 
ɥɟɜɨɝɨ ɪɚɫɤɨɫɚ 

0,476 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ ɩɟɪɟ ɭɝɨɥɤɚ ɥɟɜɨɝɨ 
ɪɚɫɤɨɫɚ 

0,271 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ ɨɛɭɲɤɟ ɭɝɨɥɤɚ ɩɪɚɜɨɝɨ 
ɪɚɫɤɨɫɚ 

0,585 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ ɩɟɪɟ ɭɝɨɥɤɚ ɩɪɚɜɨɝɨ ɪɚɫɤɨɫɚ 0,333 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ ɨɛɭɲɤɟ ɭɝɨɥɤɚ 
ɩɪɚɜɨɝɨ ɪɚɫɤɨɫɚ 

0,528 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ ɩɟɪɟ ɭɝɨɥɤɚ ɩɪɚɜɨɝɨ 
ɪɚɫɤɨɫɚ 

0,301 

 
Ʉɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 0,585 - ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ 

ɨɛɭɲɤɟ ɭɝɨɥɤɚ ɩɪɚɜɨɝɨ ɪɚɫɤɨɫɚ. 
 

ɍɡɟɥ 4, ɬɨɥɳɢɧɚ ɮɚɫɨɧɤɢ t = 12 ɦɦ 

 

 

ɗɥɟɦɟɧɬ Ɍɢɩ ɫɟɱɟɧɢɹ ɉɪɨɮɢɥɶ 

1 
 

L140x10 (ɍɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93) 

2 
 

L75x6 (ɍɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93) 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

Ʉɨɧɫɬɪɭɤɰɢɹ 

 

b = 305 ɦɦ 
bn = 345 ɦɦ 
h = 265 ɦɦ 
hn = 120 ɦɦ 
a = 20 ɦɦ 
an = 40 ɦɦ 
c1 = 55 ɦɦ 
c2 = 50 ɦɦ 
tn = 12 ɦɦ 

 

 

ɋɜɚɪɧɵɟ ɲɜɵ 
ɒɜɵ (ɦɦ) K1 K2 K3 K4 K7 K8 K11 

Ʉɚɬɟɬ 12 12 12 12 7 7 12 
Ⱦɥɢɧɚ 60 60 60 60 50 50 50 

 

ɍɫɢɥɢɹ 

 
 N1 N2 N3 
 ɤɇ ɤɇ ɤɇ 
1 423,07 423,14 0,23 

 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɨ ɤɨɦɛɢɧɚɰɢɹɦ ɡɚɝɪɭɠɟɧɢɣ 
 
 N1 = 423,07 ɤɇ, N2 = 423,14 ɤɇ, N3 = 0,23 ɤɇ 

ɉɪɨɜɟɪɟɧɨ ɩɨ 
ɋɇɢɉ 

ɉɪɨɜɟɪɤɚ 
Ʉɨɷɮɮɢɰɢɟɧɬ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ ɨɛɭɲɤɟ ɭɝɨɥɤɚ ɫɬɨɣɤɢ 0,002 
ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ ɩɟɪɟ ɭɝɨɥɤɚ ɫɬɨɣɤɢ 0,001 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ ɨɛɭɲɤɟ ɭɝɨɥɤɚ 
ɫɬɨɣɤɢ 

0,002 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ ɩɟɪɟ ɭɝɨɥɤɚ ɫɬɨɣɤɢ 0,001 
ɩ.14.1.16, (176), 

(177) 
ɉɪɨɱɧɨɫɬɶ ɩɨ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɲɜɨɜ ɤɪɟɩɹɳɢɯ 

ɧɚɤɥɚɞɤɭ 
0,269 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ ɨɛɭɲɤɟ ɥɟɜɨɝɨ ɩɨɹɫɧɨɝɨ 
ɭɝɨɥɤɚ 

0,725 



 
 

ɉɪɨɜɟɪɟɧɨ ɩɨ 
ɋɇɢɉ 

ɉɪɨɜɟɪɤɚ 
Ʉɨɷɮɮɢɰɢɟɧɬ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ ɩɟɪɟ ɥɟɜɨɝɨ ɩɨɹɫɧɨɝɨ ɭɝɨɥɤɚ 0,272 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ ɨɛɭɲɤɟ ɥɟɜɨɝɨ 
ɩɨɹɫɧɨɝɨ ɭɝɨɥɤɚ 

0,655 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ ɩɟɪɟ ɥɟɜɨɝɨ 
ɩɨɹɫɧɨɝɨ ɭɝɨɥɤɚ 

0,246 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ ɨɛɭɲɤɟ ɩɪɚɜɨɝɨ ɩɨɹɫɧɨɝɨ 
ɭɝɨɥɤɚ 

0,725 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ ɩɟɪɟ ɩɪɚɜɨɝɨ ɩɨɹɫɧɨɝɨ 
ɭɝɨɥɤɚ 

0,272 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ ɨɛɭɲɤɟ ɩɪɚɜɨɝɨ 
ɩɨɹɫɧɨɝɨ ɭɝɨɥɤɚ 

0,655 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ ɩɟɪɟ ɩɪɚɜɨɝɨ 
ɩɨɹɫɧɨɝɨ ɭɝɨɥɤɚ 

0,246 

ɩ.7.1.1, (5) ɉɪɨɱɧɨɫɬɶ ɩɨ ɩɥɨɳɚɞɢ ɧɚɤɥɚɞɤɢ 0,599 
 

Ʉɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 0,725 - ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ 
ɨɛɭɲɤɟ ɩɪɚɜɨɝɨ ɩɨɹɫɧɨɝɨ ɭɝɨɥɤɚ. 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 



 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
ɉɊɂɅɈɀȿɇɂȿ Ƚ 

 
Ʌɨɤɚɥɶɧɵɣ ɫɦɟɬɧɵɣ ɪɚɫɱɟɬ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

 ɋɈȽɅȺɋɈȼȺɇɈ ɍɌȼȿɊɀȾȺɘ 
  
___________________________ __________________________ 
  
"____"____________________ɝ. "____"____________________ɝ. 
  
ɇɚɢɦɟɧɨɜɚɧɢɟ (ɨɛɴɟɤɬɚ) ɫɬɪɨɣɤɢ: 

ɅɈɄȺɅɖɇɕɃ ɋɆȿɌɇɕɃ ɊȺɋЧȿɌ № __________ ɨɬ __.__.2019 
(ɅɈɄȺɅɖɇȺə ɋɆȿɌȺ) 

Ɇɨɧɬɚɠ ɤɚɪɤɚɫɚ ɡɞɚɧɢɹ ɝɥɢɧɨɡɚɩɚɫɧɢɤɚ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɟɪɚɦɡɢɬɨɜɨɝɨ ɤɨɦɛɢɧɚɬɚ ɜ ɩɨɫɟɥɤɟ Ʉɨɡɭɥɶɤɚ ɤɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ 
Ɉɫɧɨɜɚɧɢɟ: ɉɪɨɟɤɬɧɚɹ ɞɨɤɭɦɟɧɬɚɰɢɹ 
ɋɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ: 5 618 116,07 ɪɭɛ. 
-- ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ: G26 ɪɭɛ. 
ɋɪɟɞɫɬɜɚ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ: 145 049, 59 ɪɭɛ. 
-- ɨɩɥɚɬɚ ɬɪɭɞɚ ɨɫɧɨɜɧɵɯ ɪɚɛɨɱɢɯ: 131 500,78 ɪɭɛ. 
-- ɨɩɥɚɬɚ ɬɪɭɞɚ ɦɚɲɢɧɢɫɬɨɜ: 13 548,87 ɪɭɛ. 
Ɍɪɭɞɨɡɚɬɪɚɬɵ: 1 525,33 ɱɟɥ.-ɱ 
ɋɨɫɬɚɜɥɟɧ ɜ ɬɟɤɭɳɢɯ ɩɪɨɝɧɨɡɧɵɯ ɰɟɧɚɯ ɩɨ ɫɨɫɬɨɹɧɢɸ ɧɚ 1 ɤɜɚɪɬɚɥ 2019 ɝɨɞɚ 

 

№ 
ɩɩ 

Ɉɛɨɫɧɨɜ
ɚɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ 

ȿɞ. 
ɢɡɦ. Ʉɨɥ. 

ɋɬɨɢɦɨɫɬɶ ɟɞɢɧɢɰɵ, ɪɭɛ Ɉɛɳɚɹ ɫɬɨɢɦɨɫɬɶ, ɪɭɛ 
Ɂɚɬɪɚɬɚɬɵ 

ɬɪɭɞɚ 
ɪɚɛɨɱɢɯ, ɱɟɥ-

ɱ, ɧɟ 
ɡɚɧɹɬɵɯ 

ɨɛɫɥɭɠɢɜɚɧɢ
ɟɦ ɦɚɲɢɧ ȼɫɟɝɨ 

ȼ ɬɨɦ ɱɢɫɥɟ 

ȼɫɟɝɨ 

ȼ ɬɨɦ ɱɢɫɥɟ 

Ɉɫɧ. 
ɡ/ɩ 

ɗɤ. 
ɦɚɲ. 

Ɂ/ɩ 
ɦɟɯ. Ɇɚɬ. Ɉɫɧ. 

ɡ/ɩ 
ɗɤ. 

ɦɚɲ. 
Ɂ/ɩ 
ɦɟɯ. Ɇɚɬ. 

ɇɚ 
ɟɞɢɧ
ɢɰɭ 

ȼɫɟɝɨ 



 
 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

1 

ɎȿɊ 07-
02-003-

01 

ɍɫɬɚɧɨɜɤɚ 
ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ 
ɤɨɥɨɧɧ: ɜ ɫɬɚɤɚɧɵ 
ɮɭɧɞɚɦɟɧɬɨɜ 

100 
ɲɬ 

ɫɛɨɪɧ
ɵɯ 

ɤɨɧɫɬ
ɪ. 

0,30 
17 

233,75 

4 
515,6

8 

9 
719,5

2 

1 
023,1

7 

2 
998,5

5 

5 
170,13 

1 
354,7

0 

2 
915,8

6 

306,9
5 

899,5
7 

486,0
8 

145,8
2 

Ɏɋɋɐ 
4.03.403-

6601 

Ʉɨɥɨɧɧɵ 
ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ  Ʉ 
48-3-1 /ɛɟɬɨɧ ȼ15 
(Ɇ200), ɨɛɴɟɦ 0,5 
ɦ3, ɪɚɫɯɨɞ ɚɪ-ɪɵ 79 
ɤɝ/ (ɫɟɪɢɹ 1.423-3 
ɜɵɩ. 1) 

ɲɬ 30,00 
1 

264,28 
      

1 
264,2

8 

37 
928,40 

      
37 

928,4
0 

  

2 

ɎȿɊ 09-
03-012-

04 

Ɇɨɧɬɚɠ 
ɫɬɪɨɩɢɥɶɧɵɯ ɢ 
ɩɨɞɫɬɪɨɩɢɥɶɧɵɯ 
ɮɟɪɦ ɧɚ ɜɵɫɨɬɟ ɞɨ 
25 ɦ ɩɪɨɥɟɬɨɦ ɞɨ 
30 ɦ ɢ ɦɚɫɫɨɣ ɞɨ 5 ɬ 

ɬ 21,10 
1 

089,66 
177,2

5 
661,5

5 
54,71 

250,8
6 

22 
991,83 

3 
739,9

8 

13 
958,7

1 

1 
154,3

8 

5 
293,1

5 
19,76 

416,9
4 

Ɏɋɋɐ 
07.2.07.1
3-0101 

Ʉɨɧɫɬɪɭɤɰɢɢ 
ɫɬɪɨɩɢɥɶɧɵɯ ɢ 
ɩɨɞɫɬɪɨɩɢɥɶɧɵɯ 
ɮɟɪɦ 
ɦɟɬɚɥɥɢɱɟɫɤɢɟ 

ɬ 21,10 
15 

828,38 
      

15 
828,3

8 

333 
978,82 

      
333 

978,8
2 

  

3 

ɎȿɊ 09-
03-015-

01 

Ɇɨɧɬɚɠ ɩɪɨɝɨɧɨɜ 
ɩɪɢ ɲɚɝɟ ɮɟɪɦ ɞɨ 
12 ɦ ɩɪɢ ɜɵɫɨɬɟ ɞɨ 
25 ɦ 

ɬ 7,15 503,98 
138,0

0 
280,4

9 
24,65 85,49 

3 
603,46 

986,7
0 

2 
005,5

0 

176,2
5 

611,2
5 

15,79 
112,9

0 

Ɏɋɋɐ  
07.2.03.0
6-0081 

ɉɪɨɝɨɧɵ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɢ 
ɤɪɨɜɟɥɶɧɵɟ ɢɡ 
ɩɪɨɤɚɬɧɵɯ 
ɩɪɨɮɢɥɟɣ 

ɬ 7,15 
7 

500,00 
      

7 
500,0

0 

53 
625,00 

      
53 

625,0
0 

  



 
 

4 

ɎȿɊ 09-
03-014-

01 

Ɇɨɧɬɚɠ ɫɜɹɡɟɣ ɢ 
ɪɚɫɩɨɪɨɤ ɢɡ 
ɨɞɢɧɨɱɧɵɯ ɢ 
ɩɚɪɧɵɯ ɭɝɨɥɤɨɜ 

ɬ 0,73 
1 

258,46 
553,0

7 
473,0

6 
53,96 

238,3
3 

918,68 
403,7

4 
345,3

3 
39,39 

173,9
8 

63,28 46,19 

Ɏɋɋɐ 
07.2.07.1
3-0051 

Ʉɨɧɫɬɪɭɤɰɢɢ 
ɫɜɹɡɟɣ, ɪɚɫɩɨɪɨɤ 
ɦɟɬɚɥɥɢɱɟɫɤɢɟ 

ɬ 0,73 
19 

410,67 
      

19 
410,6

7 

14 
169,79 

      
14 

169,7
9 

  

5 
ɎȿɊ 09-
05-002-

01 

ɗɥɟɤɬɪɨɞɭɝɨɜɚɹ 
ɫɜɚɪɤɚ ɩɪɢ ɦɨɧɬɚɠɟ 
ɤɚɪɤɚɫɨɜ ɜ ɰɟɥɨɦ 

10 ɬ 
ɤɨɧɫɬ

ɪ. 
21,55 

1 
305,29 

442,7
2 

411,1
1 

0,23 
451,4

6 
28 

129,00 

9 
540,6

2 

8 
859,4

2 
4,96 

9 
728,9

6 
35,79 

771,2
7 

6 

ɎȿɊ 09-
05-003-

01 

ɉɨɫɬɚɧɨɜɤɚ ɛɨɥɬɨɜ 
ɜɵɫɨɤɨɩɪɨɱɧɵɯ 

100 
ɲɬ 

2,00 379,50 
154,8

8 
11,64 0,58 

212,9
8 

759,00 
309,7

6 
23,28 1,16 

425,9
6 

16,10 32,20 

Ɏɋɋɐ 
01.7.15.0
2-0055  

Ȼɨɥɬɵ 
ɜɵɫɨɤɨɩɪɨɱɧɵɟ 

ɬ 0,08 
27 

595,00 
      

27 
595,0

0 

2 
207,60 

      
2 

207,6
0 

  

ɂɬɨɝɨ: 503 
481,69 

16 
335,5

0 

28 
108,1

0 

1 
683,0

9 

459 
042,4

8 

636,8
0 

1 
525,3

3 

ɂɬɨɝɨ ɩɨ ɫɦɟɬɟ ɜ ɛɚɡɢɫɧɵɯ ɰɟɧɚɯ 
ɎɈɌ: 18 018,58 
Ɇɚɬɟɪɢɚɥɵ 459 042,48 
Ɇɚɲɢɧɵ ɢ ɦɟɯɚɧɢɡɦɵ: 28 108,10 
ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ (65%): 11 712,08 
ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ (106%): 19 099,70 
ɂɬɨɝɨ ɩɨ ɫɦɟɬɟ: 535 980,93 

ɂɬɨɝɨ ɩɨ ɫɦɟɬɟ ɫ ɭɱɟɬɨɦ ɢɧɞɟɤɫɚ (8,05): 
ɎɈɌ: 145 049,59 
Ɇɚɬɟɪɢɚɥɵ 3 695 291,93 
Ɇɚɲɢɧɵ ɢ ɦɟɯɚɧɢɡɦɵ: 226 270,20 
ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ:  94 282,24 



 
 

ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ: 153 752,57 
ɂɬɨɝɨ ɩɨ ɫɦɟɬɟ: 4 314 646,52 
     Ɂɚɬɪɚɬɵ ɧɚ ɜɪɟɦɟɧɧɵɟ ɡɞɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ (1,8%): 77 663,64 
ɂɬɨɝɨ ɩɨ ɫɦɟɬɟ ɫ ɡɚɬɪɚɬɚɦɢ ɧɚ ɜɪɟɦɟɧɧɵɟ ɡɞɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ: 4 392 310,16 
     Ɂɚɬɪɚɬɵ ɧɚ ɡɢɦɧɟɟ ɭɞɨɪɨɠɚɧɢɟ (4,5%): 197 653,96 
ɂɬɨɝɨ ɩɨ ɫɦɟɬɟ ɫ ɡɚɬɪɚɬɚɦɢ ɧɚ ɡɢɦɧɟɟ ɭɞɨɪɨɠɚɧɢɟ: 4 589 964,11 
     Ɂɚɬɪɚɬɵ ɧɚ ɧɟɩɪɟɞɜɢɞɟɧɧɵɟ ɪɚɫɯɨɞɵ (2%): 91 799,28 
ɂɬɨɝɨ ɩɨ ɫɦɟɬɟ ɫ ɡɚɬɪɚɬɚɦɢ ɧɚ ɧɟɩɪɟɞɜɢɞɟɧɧɵɟ ɪɚɫɯɨɞɵ: 4 681 763,39 
     ɇȾɋ (20%): 936 352,68 
ɂɬɨɝɨ ɩɨ ɫɦɟɬɟ ɫ ɇȾɋ: 5 618 116,07 
Ɂɚɬɪɚɬɵ ɬɪɭɞɚ ɩɨ ɫɦɟɬɟ 1 525,33 
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