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ȼȼȿȾȿɇɂȿ 
 

 
 ȼ ɞɚɧɧɨɣ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ 

ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɡɞɚɧɢɹ, ɤɨɬɨɪɨɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɨɞɧɨɷɬɚɠɧɵɣ ɰɟɯ ɩɨ 
ɪɟɦɨɧɬɭ ɢ ɨɛɫɥɭɠɢɜɚɧɢɸ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɲɢɧ ɜ ɝ. Ⱥɛɚɤɚɧɟ.  

Ⱥɛɚɤɚɧ ɹɜɥɹɟɬɫɹ ɫɚɦɵɦ ɤɪɭɩɧɵɦ ɝɨɪɨɞɨɦ Ɋɟɫɩɭɛɥɢɤɢ ɏɚɤɚɫɢɹ ɢ 
ɡɚɧɢɦɚɟɬ 103 ɦɟɫɬɨ ɩɨ ɱɢɫɥɟɧɧɨɫɬɢ ɧɚɫɟɥɟɧɢɹ ɜ Ɋɨɫɫɢɢ. Ȼɨɥɟɟ ɬɪɟɬɢ ɧɚɫɟɥɟɧɢɹ 
ɪɟɫɩɭɛɥɢɤɢ, 71,6 % ɩɪɨɠɢɜɚɸɬ ɜ Ⱥɛɚɤɚɧɟ, ɬɚɤ ɠɟ ɧɚɛɥɸɞɚɟɬɫɹ ɚɤɬɢɜɧɚɹ 
ɦɢɝɪɚɰɢɹ ɢɡ ɦɟɥɤɢɯ ɝɨɪɨɞɨɜ ɢ ɫɟɥ ɪɟɫɩɭɛɥɢɤɢ. Ʉɚɤ ɫɥɟɞɫɬɜɢɟ ɩɪɢɪɨɫɬ 
ɧɚɫɟɥɟɧɢɹ ɩɨɞɪɚɡɭɦɟɜɚɟɬ ɩɨɫɬɪɨɣɤɭ ɧɨɜɵɯ ɨɛɴɟɤɬɨɜ ɠɢɥɢɳɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, 
ɱɬɨ ɫɩɨɫɨɛɫɬɜɭɟɬ ɪɚɡɜɢɬɢɸ ɫɬɪɨɢɬɟɥɶɧɨɣ ɢɧɞɭɫɬɪɢɢ.  

ȼ ɝɨɪɨɞɟ ɮɭɧɤɰɢɨɧɢɪɭɟɬ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɪɟɞɩɪɢɹɬɢɣ ɪɚɡɥɢɱɧɵɯ 
ɨɬɪɚɫɥɟɣ (ɬɹɠɟɥɨɟ ɦɚɲɢɧɨɫɬɪɨɟɧɢɟ, ɫɬɚɥɟɥɢɬɟɣɧɵɣ ɡɚɜɨɞ, ɩɪɨɢɡɜɨɞɫɬɜɨ 
ɫɬɪɨɣɦɚɬɟɪɢɚɥɨɜ, ɡɚɜɨɞ ɤɪɭɩɧɨɩɚɧɟɥɶɧɨɝɨ ɞɨɦɨɫɬɪɨɟɧɢɹ). ɇɚɪɹɞɭ ɫ 
ɬɪɚɞɢɰɢɨɧɧɵɦɢ ɞɥɹ ɪɟɫɩɭɛɥɢɤɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦɢ ɫɟɤɬɨɪɚɦɢ: ɦɟɬɚɥɥɭɪɝɢɟɣ, 
ɷɧɟɪɝɟɬɢɤɨɣ, ɦɚɲɢɧɨɫɬɪɨɟɧɢɟɦ – ɜɫɟ ɛɨɥɟɟ ɚɤɬɢɜɧɨ ɪɚɡɜɢɜɚɟɬɫɹ ɫɬɪɨɢɬɟɥɶɧɚɹ 
ɢɧɞɭɫɬɪɢɹ.  

ɋɬɪɨɢɬɟɥɶɧɵɟ ɦɚɲɢɧɵ ɹɜɥɹɸɬɫɹ ɨɞɧɨɣ ɢɡ ɫɚɦɵɯ ɜɚɠɧɵɯ ɫɨɫɬɚɜɥɹɸɳɢɯ 
ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ. ɐɟɯ ɩɨ ɪɟɦɨɧɬɭ ɢ ɨɛɫɥɭɠɢɜɚɧɢɸ ɹɜɥɹɟɬɫɹ 
ɧɟɨɬɴɟɦɥɟɦɨɣ ɱɚɫɬɶɸ ɫɬɪɨɢɬɟɥɶɧɨɣ ɢɧɞɭɫɬɪɢɢ, ɜ ɧɟɦ ɢɦɟɟɬɫɹ ɧɟɨɛɯɨɞɢɦɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ, ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɨɛɫɥɭɠɢɜɚɧɢɹ, ɢ ɞɢɚɝɧɨɫɬɢɤɢ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɫɬɪɨɢɬɟɥɶɧɵɦ ɦɚɲɢɧɚɦ 
ɩɨɫɬɨɹɧɧɨ ɛɵɬɶ ɜ ɯɨɪɨɲɟɦ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɦ ɫɨɫɬɨɹɧɢɢ. Ɍɚɤ ɠɟ ɧɚ ɛɚɡɟ 
ɩɪɟɞɩɪɢɹɬɢɹ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɫɬɨɹɧɤɢ ɞɥɹ ɩɨɫɬɨɹɧɧɨ ɷɤɫɩɥɭɚɬɢɪɭɟɦɨɣ ɬɟɯɧɢɤɢ ɢ 
ɞɥɹ ɜɪɟɦɟɧɧɨ ɧɟɢɫɩɨɥɶɡɭɟɦɵɯ ɦɚɲɢɧ, ɧɚɯɨɞɹɳɢɯɫɹ ɧɚ ɤɨɧɫɟɪɜɚɰɢɢ.  

ɂɡ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɜɵɲɟ ɚɪɝɭɦɟɧɬɨɜ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɬɨɦ, ɱɬɨ 
ɞɚɧɧɵɣ ɩɪɨɟɤɬ ɚɤɬɭɚɥɟɧ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɪɚɡɜɢɬɢɹ Ɋɟɫɩɭɛɥɢɤɢ ɏɚɤɚɫɢɹ, ɬɚɤ ɤɚɤ 
ɛɭɞɟɬ ɫɩɨɫɨɛɫɬɜɨɜɚɬɶ ɪɨɫɬɭ ɫɬɪɨɢɬɟɥɶɧɨɣ ɢɧɞɭɫɬɪɢɢ, ɚ ɬɚɤɠɟ ɩɪɟɞɨɫɬɚɜɢɬ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɪɚɛɨɱɢɟ ɦɟɫɬɚ ɠɢɬɟɥɹɦ ɝ. Ⱥɛɚɤɚɧ. 
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1.1 Ɉɩɢɫɚɧɢɟ ɢ ɨɛɨɫɧɨɜɚɧɢɟ ɜɧɟɲɧɟɝɨ ɢ ɜɧɭɬɪɟɧɧɟɝɨ ɜɢɞɚ ɨɛɴɟɤɬɚ 
ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɟɝɨ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ, ɩɥɚɧɢɪɨɜɨɱɧɨɣ ɢ 
ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ 

 
ɐɟɯ ɩɨ ɪɟɦɨɧɬɭ ɢ ɨɛɫɥɭɠɢɜɚɧɢɸ ɫɬɪɨɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ ɹɜɥɹɟɬɫɹ 

ɩɪɨɦɵɲɥɟɧɧɵɦ ɡɞɚɧɢɟɦ. Ɂɞɚɧɢɟ ɪɚɡɞɟɥɟɧɨ ɧɚ ɞɜɟ ɡɨɧɵ: ɩɥɨɳɚɞɤɢ ɞɥɹ ɫɬɨɹɧɤɢ 
ɫɬɪɨɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ ɢ ɞɥɹ ɪɟɦɨɧɬɚ ɢ ɨɛɫɥɭɠɢɜɚɧɢɹ ɫɬɪɨɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ. 

Ɂɞɚɧɢɟ ɰɟɯɚ ɢɦɟɟɬ ɚɫɮɚɥɶɬɢɪɨɜɚɧɧɵɣ ɩɨɞɴɟɡɞ. ȼɴɟɡɞ ɬɟɯɧɢɤɢ ɜ 
ɩɨɦɟɳɟɧɢɹ ɰɟɯɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɱɟɪɟɡ ɪɚɫɩɚɲɧɵɟ ɜɨɪɨɬɚ. Ⱦɥɹ ɜɯɨɞɚ ɩɟɪɫɨɧɚɥɚ 
ɜ ɜɨɪɨɬɚɯ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɞɜɟɪɢ. 

 
Ɍɚɛɥɢɰɚ 1.1 –Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɩɪɨɟɤɬɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ ȿɞɢɧɢɰɚ ɢɡɦɟɪɟɧɢɹ ȼɟɥɢɱɢɧɚ 
1 2 3 

ɉɥɨɳɚɞɶ ɡɚɫɬɪɨɣɤɢ ɦ2 5921,3 
Ɉɛɳɚɹ ɩɥɨɳɚɞɶ ɡɞɚɧɢɹ                                                               ɦ2 5804,44 
ɉɨɥɟɡɧɚɹ ɩɥɨɳɚɞɶ ɡɞɚɧɢɹ ɦ3 5788,12 
ɋɬɪɨɢɬɟɥɶɧɵɣ ɨɛɴɟɦ ɦ3 54918,11 
ɗɬɚɠɧɨɫɬɶ ɷɬ 1 

 
ɗɤɫɩɥɢɤɚɰɢɢ ɩɨɦɟɳɟɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ. 
 
1.2 Ɉɛɨɫɧɨɜɚɧɢɟ ɩɪɢɧɹɬɵɯ ɨɛɴɟɦɧɨ-ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ ɢ 

ɚɪɯɢɬɟɤɬɭɪɧɨ-ɯɭɞɨɠɟɫɬɜɟɧɧɵɯ ɪɟɲɟɧɢɣ 
 
Ɂɞɚɧɢɟ ɰɟɯɚ ɢɦɟɟɬ ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɜ ɨɫɹɯ 192ɯ30 ɦ. ɑɢɫɥɨ ɷɬɚɠɟɣ – 

1. ȼɵɫɨɬɚ ɡɞɚɧɢɹ – 11,79 ɦ. 
ȼ ɡɞɚɧɢɢ ɪɚɫɩɨɥɨɠɟɧɵ ɩɨɦɟɳɟɧɢɹ ɞɥɹ ɫɬɨɹɧɤɢ ɡɚɤɨɧɫɟɪɜɢɪɨɜɚɧɧɨɣ 

ɫɬɪɨɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ, ɫɬɨɹɧɤɢ ɞɥɹ ɷɤɫɩɥɭɚɬɢɪɭɟɦɨɣ ɫɬɪɨɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ ɢ 
ɫɬɨɹɧɤɢ ɥɟɝɤɨɜɵɯ ɚɜɬɨɦɨɛɢɥɟɣ. ȼ ɡɨɧɟ ɪɟɦɨɧɬɚ ɢ ɨɛɫɥɭɠɢɜɚɧɢɹ ɬɟɯɧɢɤɢ 
ɪɚɫɩɨɥɨɠɟɧɵ ɩɨɦɟɳɟɧɢɹ ɫɤɥɚɞɨɜ ɞɥɹ ɯɪɚɧɟɧɢɹ ɢɧɫɬɪɭɦɟɧɬɨɜ ɢ ɡɚɩɱɚɫɬɟɣ, 
ɦɨɣɤɚ ɫɬɪɨɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ, ɩɨɦɟɳɟɧɢɹ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɞɥɹ ɜɨɞɵ ɩɨɫɥɟ 
ɦɨɣɤɢ, ɞɪɭɝɢɟ ɬɟɯɧɢɱɟɫɤɢɟ ɩɨɦɟɳɟɧɢɹ. ȼ ɡɨɧɟ ɪɟɦɨɧɬɚ ɢ ɨɛɫɥɭɠɢɜɚɧɢɹ 
ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɞɜɚ ɫɚɧɭɡɥɚ ɞɥɹ ɩɟɪɫɨɧɚɥɚ. 

ȼ ɡɨɧɟ ɪɟɦɨɧɬɚ ɢ ɨɛɫɥɭɠɢɜɚɧɢɹ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɩɨɞɜɟɫɧɨɟ ɤɪɚɧɨɜɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɜɵɜɟɲɢɜɚɧɢɹ ɬɹɠɟɥɵɯ ɦɟɯɚɧɢɡɦɨɜ ɫɬɪɨɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ. 
Ɍɚɤ ɠɟ ɜ ɡɨɧɟ ɪɟɦɨɧɬɚ ɢ ɨɛɫɥɭɠɢɜɚɧɢɹ ɪɚɫɩɨɥɨɠɟɧɵ ɫɦɨɬɪɨɜɵɟ ɤɚɧɚɜɵ, 
ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɨɫɦɨɬɪɚ ɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɬɟɯɧɢɤɢ.  

ɋɨ ɫɬɨɪɨɧɵ ɝɥɚɜɧɨɝɨ ɮɚɫɚɞɚ ɭɫɬɚɧɨɜɥɟɧɵ ɜɨɪɨɬɚ ɞɥɹ ɜɴɟɡɞɚ ɬɟɯɧɢɤɢ 
ɜɧɭɬɪɶ ɡɞɚɧɢɹ. 

Ɂɚ ɨɬɧɨɫɢɬɟɥɶɧɭɸ ɨɬɦɟɬɤɭ 0,000 ɩɪɢɧɹɬɚ ɨɬɦɟɬɤɚ ɱɢɫɬɨɝɨ ɩɨɥɚ ɩɟɪɜɨɝɨ 
ɷɬɚɠɚ ɡɞɚɧɢɹ, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɚɛɫɨɥɸɬɧɨɣ ɨɬɦɟɬɤɟ 148,150 ɦ. 
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1.3 Ɉɩɢɫɚɧɢɟ ɢ ɨɛɨɫɧɨɜɚɧɢɟ ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ 
ɩɪɢɟɦɨɜ ɩɪɢ ɨɮɨɪɦɥɟɧɢɢ ɮɚɫɚɞɨɜ ɢ ɢɧɬɟɪɶɟɪɨɜ ɨɛɴɟɤɬɚ ɤɚɩɢɬɚɥɶɧɨɝɨ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

 
 
ɇɚɪɭɠɧɵɟ ɫɬɟɧɵ ɰɟɯɚ ɜɵɩɨɥɧɟɧɵ ɢɡ ɫɬɟɧɨɜɵɯ ɫɷɧɞɜɢɱ ɩɚɧɟɥɟɣ 

«Telepant», ɜɵɩɨɥɧɟɧɧɵɟ ɢɡ ɫɬɚɥɶɧɵɯ ɥɢɫɬɨɜ ɢ ɧɟɝɨɪɸɱɟɝɨ ɦɢɧɟɪɚɥɨɜɚɬɧɨɝɨ 
ɭɬɟɩɥɢɬɟɥɹ. ɐɜɟɬ, ɩɪɢɦɟɧɹɟɦɵɟ ɞɥɹ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ: RAL 6010 (ɬɟɦɧɨ-
ɡɟɥɟɧɵɣ). 

ɐɨɤɨɥɶɧɚɹ ɱɚɫɬɶ ɡɞɚɧɢɹ ɨɛɥɢɰɨɜɚɧɚ ɤɟɪɚɦɨɝɪɚɧɢɬɧɨɣ ɩɥɢɬɤɨɣ ɫɟɪɨɝɨ 
ɰɜɟɬɚ. 

 
1.4 Ɉɩɢɫɚɧɢɟ ɪɟɲɟɧɢɣ ɩɨ ɨɬɞɟɥɤɟ ɩɨɦɟɳɟɧɢɣ ɨɫɧɨɜɧɨɝɨ, 

ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ, ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɧɚɡɧɚɱɟɧɢɹ 
 
ȼ ɡɨɧɚɯ ɫɬɨɹɧɤɢ ɚɜɬɨɦɨɛɢɥɟɣ ɢ ɧɚ ɭɱɚɫɬɤɟ ɩɨ ɪɟɦɨɧɬɭ ɢ ɨɛɫɥɭɠɢɜɚɧɢɸ 

ɨɬɞɟɥɤɚ ɜɧɭɬɪɟɧɧɹɹ - ɡɚɬɢɪɤɚ ɠɟɥɟɡɨɛɟɬɨɧɧɨɝɨ ɰɨɤɨɥɹ ɰɟɦɟɧɬɧɨ-ɩɟɫɱɚɧɵɦ 
ɪɚɫɬɜɨɪɨɦ. ɋɬɟɧɨɜɵɟ ɫɷɧɞɜɢɱ ɩɚɧɟɥɢ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɬɪɟɯɫɥɨɣɧɵɟ ɫ ɡɚɜɨɞɫɤɢɦ 
ɩɨɥɢɦɟɪɧɵɦ ɩɨɤɪɵɬɢɟɦ ɧɟ ɧɭɠɞɚɸɬɫɹ ɜ ɨɬɞɟɥɤɟ. 

 
1.5 Ɉɩɢɫɚɧɢɟ ɚɪɯɢɬɟɤɬɭɪɧɵɯ ɪɟɲɟɧɢɣ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ 

ɟɫɬɟɫɬɜɟɧɧɨɟ ɨɫɜɟɳɟɧɢɟ ɩɨɦɟɳɟɧɢɣ ɫ ɩɨɫɬɨɹɧɧɵɦ ɩɪɟɛɵɜɚɧɢɟɦ ɥɸɞɟɣ 
 
Ɉɫɬɟɤɥɟɧɢɟ ɜ ɩɨɦɟɳɟɧɢɹɯ ɰɟɯɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɨɤɨɧɧɵɯ 

ɛɥɨɤɨɜ ɢɡ ɉȼɏ, ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɟɨɛɯɨɞɢɦɭɸ ɨɫɜɟɳɟɧɧɨɫɬɶ. 
Ȼɟɡ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɨɫɜɟɳɟɧɢɹ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɵ ɞɨɩɭɫɤɚɟɦɵɟ ɩɨɦɟɳɟɧɢɹ: 

ɫɚɧɭɡɥɵ ɩɟɪɫɨɧɚɥɚ, ɩɨɞɫɨɛɧɵɟ ɩɨɦɟɳɟɧɢɹ, ɫɤɥɚɞɵ, ɩɨɦɟɳɟɧɢɹ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɢ 
ɭɩɪɚɜɥɟɧɢɹ ɢɧɠɟɧɟɪɧɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ, ɜɟɧɬɤɚɦɟɪɵ. 

ɋɩɟɰɢɮɢɤɚɰɢɹ ɷɥɟɦɟɧɬɨɜ ɡɚɩɨɥɧɟɧɢɹ ɨɤɨɧɧɵɯ ɩɪɨɟɦɨɜ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ 
ɩɪɢɥɨɠɟɧɢɢ Ⱥ. 

 
1.6 Ɉɩɢɫɚɧɢɟ ɚɪɯɢɬɟɤɬɭɪɧɨ-ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ, 

ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɡɚɳɢɬɭ ɩɨɦɟɳɟɧɢɣ ɨɬ ɲɭɦɚ, ɜɢɛɪɚɰɢɢ ɢ ɞɪɭɝɨɝɨ 
ɜɨɡɞɟɣɫɬɜɢɹ 

 
ɇɚɪɭɠɧɵɟ ɫɬɟɧɵ ɜɵɩɨɥɧɟɧɵ ɢɡ ɫɬɟɧɨɜɵɯ ɫɷɧɞɜɢɱ ɩɚɧɟɥɟɣ «Teplant», 

ɤɨɬɨɪɵɟ ɨɛɥɚɞɚɸɬ ɯɨɪɨɲɢɦɢ ɡɜɭɤɨɢɡɨɥɹɰɢɨɧɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ ɢ ɨɛɟɫɩɟɱɢɜɚɸɬ 
ɧɟɨɛɯɨɞɢɦɭɸ ɡɚɳɢɬɭ ɨɬ ɜɧɟɲɧɢɯ ɲɭɦɨɜ. 

Ɍɚɤ ɠɟ ɩɪɨɟɤɬɨɦ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟ ɨɤɨɧ ɫ ɨɞɧɨɤɚɦɟɪɧɵɦ 
ɫɬɟɤɥɨɩɚɤɟɬɨɦ ɞɥɹ ɡɚɳɢɬɵ ɨɬ ɜɧɟɲɧɟɝɨ ɲɭɦɨɜɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ. Ɉɤɨɧɧɵɟ 
ɡɚɩɨɥɧɟɧɢɹ – ɉȼɏ ɩɪɨɮɢɥɶ ɩɨ ɫ ɨɫɬɟɤɥɟɧɢɟɦ ɨɞɧɨɤɚɦɟɪɧɵɦ ɫɬɟɤɥɨɩɚɤɟɬɨɦ ɫ 
ɧɢɡɤɨɷɦɢɫɫɢɨɧɧɵɦ ɩɨɤɪɵɬɢɟɦ ɧɚ ɜɧɭɬɪɟɧɧɟɦ ɫɬɟɤɥɟ ɢ ɡɚɩɨɥɧɟɧɢɟɦ ɚɪɝɨɧɨɦ. 
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Ⱦɜɟɪɧɵɟ ɡɚɩɨɥɧɟɧɢɹ – ɜ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɩɟɪɟɝɨɪɨɞɤɚɯ ɢ ɜ ɬɟɯɧɢɱɟɫɤɢɯ 
ɩɨɦɟɳɟɧɢɹɯ – ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɟ; ɜɯɨɞ ɜ ɡɞɚɧɢɟ – ɞɜɟɪɶ, ɭɫɬɪɨɟɧɧɚɹ ɜ ɜɨɪɨɬɚɯ 
«GRV-2». 

ɋɩɟɰɢɮɢɤɚɰɢɹ ɷɥɟɦɟɧɬɨɜ ɡɚɩɨɥɧɟɧɢɹ ɞɜɟɪɧɵɯ ɩɪɨɟɦɨɜ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ 
ɩɪɢɥɨɠɟɧɢɢ Ⱥ. 

 
1.7 ɋɜɟɞɟɧɢɹ ɨ ɬɨɩɨɝɪɚɮɢɱɟɫɤɢɯ, ɢɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ, 

ɝɢɞɪɨɝɟɨɥɨɝɢɱɟɫɤɢɯ, ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɯ ɢ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ 
ɡɟɦɟɥɶɧɨɝɨ ɭɱɚɫɬɤɚ, ɩɪɟɞɨɫɬɚɜɥɟɧɧɨɝɨ ɞɥɹ ɪɚɡɦɟɳɟɧɢɹ ɨɛɴɟɤɬɚ 
ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

 
 
ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɩɪɨɢɫɯɨɞɢɬ ɜ ɝ. Ⱥɛɚɤɚɧɟ, ɤɨɬɨɪɵɣ ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɟ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ:  
I ɫɬɪɨɢɬɟɥɶɧɵɣ ɤɥɢɦɚɬɢɱɟɫɤɢɣ ɪɚɣɨɧ;  
Ʉɥɢɦɚɬɢɱɟɫɤɢɣ ɩɨɞɪɚɣɨɧ 1ȼ;  
Ɂɨɧɚ ɜɥɚɠɧɨɫɬɢ - 3 (ɫɭɯɚɹ);  
ɋɪɟɞɧɹɹ ɦɟɫɹɱɧɚɹ ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ ɜɨɡɞɭɯɚ ɧɚɢɛɨɥɟɟ ɯɨɥɨɞɧɨɝɨ 

ɦɟɫɹɰɚ – 79 %; 
Ɋɚɫɱɟɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɞɥɹ ɝ. Ⱥɛɚɤɚɧɚ – ɦɢɧɭɫ 39 °ʠ;  
ɋɪɟɞɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ: ɝɨɞɨɜɚɹ – ɩɥɸɫ 5 °ʠ, ɜ ɹɧɜɚɪɟ – ɦɢɧɭɫ 18 °ʠ , ɜ 

ɢɸɥɟ – ɩɥɸɫ 19,1 °ɋ; 
ɇɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɜɟɫɚ ɫɧɟɝɨɜɨɝɨ ɩɨɤɪɨɜɚ ɧɚ 1 ɦ2 ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ 

ɩɨɜɟɪɯɧɨɫɬɢ ɡɟɦɥɢ – 1,0 ɤɉɚ [4];  
ɇɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɜɟɬɪɨɜɨɝɨ ɞɚɜɥɟɧɢɹ – 0,38 ɤɉɚ [4];  
ɋɟɣɫɦɢɱɧɨɫɬɶ ɪɚɣɨɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ – 7 ɛɚɥɥɨɜ;  
Ƚɥɭɛɢɧɚ ɫɟɡɨɧɧɨɝɨ ɩɪɨɦɟɪɡɚɧɢɹ – 2.1 ɦ; 
ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɧɚɢɛɨɥɟɟ ɯɨɥɨɞɧɨɣ ɩɹɬɢɞɧɟɜɤɢ 

ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,92 – ɦɢɧɭɫ 39 °ʠ. 
 
1.8 Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ ɢ ɨɛɴɟɦɧɨ-ɩɥɚɧɢɪɨɜɨɱɧɵɟ ɪɟɲɟɧɢɹ   
 
Ɏɭɧɞɚɦɟɧɬɵ – ɫɬɨɥɛɱɚɬɵɣ ɦɟɥɤɨɝɨ ɡɚɥɨɠɟɧɢɹ.  
Ʉɨɥɨɧɧɵ – ɞɜɭɬɚɜɪɵ ɫɬɚɥɶɧɵɟ ɝɨɪɹɱɟɤɚɬɚɧɧɵɟ ɫ ɩɚɪɚɥɥɟɥɶɧɵɦɢ ɝɪɚɧɹɦɢ 

ɩɨɥɨɤ.          
ɉɨɤɪɵɬɢɹ – ɤɪɨɜɟɥɶɧɵɟ ɫɷɧɞɜɢɱ ɩɚɧɟɥɢ «Teplant», ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɩɨ 

ɦɟɬɚɥɥɢɱɟɫɤɢɦ ɩɪɨɝɨɧɚɦ.  
Ɉɝɪɚɠɞɚɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ – ɫɬɟɧɨɜɵɟ ɛɟɫɤɚɪɤɚɫɧɵɟ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ 

«Teplant» ɫ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɦ ɦɚɬɟɪɢɚɥɨɦ ɢɡ ɧɟɝɨɪɸɱɢɯ ɦɢɧɟɪɚɥɨɜɚɬɧɵɯ 
ɩɥɢɬ ɬɨɥɳɢɧɨɣ 100 ɦɦ. 

ɉɟɪɟɝɨɪɨɞɤɢ – ɦɟɠɞɭ ɫɬɨɹɧɤɚɦɢ ɭɫɬɚɧɨɜɥɟɧɵ ɜɵɝɨɪɚɠɢɜɚɸɳɢɟ ɫɬɚɥɶɧɵɟ 
ɩɟɪɟɝɨɪɨɞɤɢ ɫ ɳɢɬɚɦɢ ɢɡ ɩɪɨɮɢɥɢɪɨɜɚɧɧɨɝɨ ɥɢɫɬɚ ɢ ɧɢɠɧɟɣ ɱɚɫɬɢ ɢɡ ɫɬɚɥɶɧɨɣ 
ɫɟɬɤɢ. ȼ ɡɨɧɟ ɪɟɦɨɧɬɚ ɢ ɨɛɫɥɭɠɢɜɚɧɢɹ ɩɨɦɟɳɟɧɢɹ ɪɚɡɞɟɥɟɧɵ ɩɟɪɟɝɨɪɨɞɤɚɦɢ 
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ɫɢɫɬɟɦɵ Knauf ɬɨɥɳɢɧɨɣ 125 ɦɦ (ɞɜɨɣɧɨɣ ȽɄɅ ɢɥɢ ȽɄɅȼ) ɫ ɡɚɩɨɥɧɟɧɢɟɦ 
ɬɟɩɥɨɡɜɭɤɨɢɡɨɥɹɰɢɨɧɧɵɦ ɦɚɬɟɪɢɚɥɨɦ «ISOVERl». 
 Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɩɪɢɜɟɞɟɧ ɜ 
ɩɪɢɥɨɠɟɧɢɢ Ȼ.  

 
1.9 Ɉɛɨɫɧɨɜɚɧɢɟ ɩɪɨɟɤɬɧɵɯ ɪɟɲɟɧɢɣ ɢ ɦɟɪɨɩɪɢɹɬɢɣ, 

ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ 
 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɡɞɚɧɢɹ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ:  
 ɭɪɨɜɟɧɶ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɡɞɚɧɢɹ ɩɨ [5] – ɧɨɪɦɚɥɶɧɵɣ (γn=1,0);  
 ɤɥɚɫɫ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ ɡɞɚɧɢɹ [3] – Ɏ5;  
 ɫɬɟɩɟɧɶ ɨɝɧɟɫɬɨɣɤɨɫɬɢ ɡɞɚɧɢɹ [3]– II.  
ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ɡɞɚɧɢɹ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɬɪɟɛɨɜɚɧɢɹɦɢ Ɏɟɞɟɪɚɥɶɧɨɝɨ ɡɚɤɨɧɚ ɨɬ 22.07.2008 ɝ. №123-ɎɁ «Ɍɟɯɧɢɱɟɫɤɢɣ 
ɪɟɝɥɚɦɟɧɬ ɨ ɬɪɟɛɨɜɚɧɢɹɯ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ» [6].  

ɉɪɢɧɹɬɵɟ ɨɛɴёɦɧɨ-ɩɥɚɧɢɪɨɜɨɱɧɵɟ ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɪɟɲɟɧɢɹ 
ɨɛɟɫɩɟɱɢɜɚɸɬ ɫɜɨɟɜɪɟɦɟɧɧɭɸ ɢ ɛɟɫɩɪɟɩɹɬɫɬɜɟɧɧɭɸ ɷɜɚɤɭɚɰɢɸ ɥɸɞɟɣ, 
ɫɩɚɫɟɧɢɟ ɥɸɞɟɣ ɜ ɫɥɭɱɚɟ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɚ, ɡɚɳɢɬɭ ɥɸɞɟɣ ɧɚ ɩɭɬɹɯ 
ɷɜɚɤɭɚɰɢɢ ɨɬ ɜɨɡɞɟɣɫɬɜɢɹ ɩɨɠɚɪɚ. 
 

1.10 ɉɟɪɟɱɟɧɶ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɡɚɳɢɬɟ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢ 
ɮɭɧɞɚɦɟɧɬɨɜ ɨɬ ɪɚɡɪɭɲɟɧɢɹ 

 
ɋɬɪɨɢɬɟɥɶɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɬɪɟɛɨɜɚɧɢɹɦɢ ȽɈɋɌ 27751-2014 «ɇɚɞɟɠɧɨɫɬɶ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢ 
ɨɫɧɨɜɚɧɢɣ» [5].  

Ɂɚɳɢɬɚ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɨɬ ɪɚɡɪɭɲɟɧɢɹ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ 
ɫɨɛɥɸɞɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɟɦ ɫɬɪɨɢɬɟɥɶɧɵɯ ɧɨɪɦ ɢ ɩɪɚɜɢɥ:  

 ɋɉ 22.13330.2016 «Ɉɫɧɨɜɚɧɢɹ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ» [7];  
 ɋɉ 16.13330.2017 «ɋɬɚɥɶɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ» [8];  
 ɋɉ 63.13330.2012 «Ȼɟɬɨɧɧɵɟ ɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ» [9] 
 ɋɉ 52-101-2003 «Ȼɟɬɨɧɧɵɟ ɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɛɟɡ 

ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɚɪɦɚɬɭɪɵ» [10];  
 ɋɉ 50.13330.2012 «Ɍɟɩɥɨɜɚɹ ɡɚɳɢɬɚ ɡɞɚɧɢɣ» [4];  
 ɋɉ 28.13330.2012 «Ɂɚɳɢɬɚ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɨɬ ɤɨɪɪɨɡɢɢ» 

[11];  
 ɋɉ 17.13330.2017 «Ʉɪɨɜɥɢ» [12].  
ɉɪɨɫɬɪɚɧɫɬɜɟɧɧɚɹ ɠɟɫɬɤɨɫɬɶ ɢ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤɚɪɤɚɫɚ ɡɞɚɧɢɹ 

ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɭɫɬɚɧɨɜɤɨɣ ɫɢɫɬɟɦɵ ɫɜɹɡɟɣ ɩɨ ɩɨɤɪɵɬɢɸ, ɫɜɹɡɹɦɢ ɦɟɠɞɭ 
ɤɨɥɨɧɧɚɦɢ.  

Ɂɚɳɢɬɚ ɨɬ ɤɨɪɪɨɡɢɢ ɨɬɤɪɵɬɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɷɥɟɦɟɧɬɨɜ ɫɬɚɥɶɧɵɯ 
ɤɨɧɫɬɪɭɤɰɢɣ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɨɤɪɚɫɤɨɣ ɥɚɤɨɤɪɚɫɨɱɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ I ɝɪɭɩɩɵ 
ɫɨɝɥɚɫɧɨ [12]. 
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Ⱦɥɹ ɡɚɳɢɬɵ ɮɭɧɞɚɦɟɧɬɚ ɨɬ ɡɚɦɚɱɢɜɚɧɢɹ ɢ ɪɚɡɪɭɲɟɧɢɹ ɩɨ ɜɫɟɦɭ 
ɩɟɪɢɦɟɬɪɭ ɡɞɚɧɢɹ ɜɵɩɨɥɧɟɧɚ ɨɬɦɨɫɬɤɚ ɲɢɪɢɧɨɣ 1,5 ɦ. 
 

1.12 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ   
 
ɇɚɫɬɨɹɳɢɣ ɩɪɨɟɤɬ ɐɟɯɚ ɩɨ ɪɟɦɨɧɬɭ ɢ ɨɛɫɥɭɠɢɜɚɧɢɸ ɫɬɪɨɢɬɟɥɶɧɨɣ 

ɬɟɯɧɢɤɢ, ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɜ ɝ. Ⱥɛɚɤɚɧ ɩɨ ɚɞɪɟɫɭ ɭɥ. ɉɪɨɦɵɲɥɟɧɧɚɹ,7, 
ɪɚɡɪɚɛɨɬɚɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɫɥɟɞɭɸɳɢɯ ɧɨɪɦɚɬɢɜɧɵɯ 
ɞɨɤɭɦɟɧɬɨɜ:  

- ɩɨɫɬɚɧɨɜɥɟɧɢɹ ɉɪɚɜɢɬɟɥɶɫɬɜɚ ɊɎ ɨɬ 16.02.2008 №87 (ɫ ɢɡɦ. ɨɬ 
17.09.2018) «Ɉ ɫɨɫɬɚɜɟ ɪɚɡɞɟɥɨɜ ɩɪɨɟɤɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɢ ɬɪɟɛɨɜɚɧɢɹɯ ɤ ɢɯ 
ɫɨɞɟɪɠɚɧɢɸ» [1];  

- ɋɉ 56.13330.2011 «ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɡɞɚɧɢɹ» [2]; 
- ɋɇɢɉ 21-01-97* «ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ» [3], ɚ 

ɬɚɤɠɟ ɢɧɵɯ ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ, ɢɧɫɬɪɭɤɰɢɣ, ɪɟɤɨɦɟɧɞɚɰɢɣ, 
ɪɟɝɥɚɦɟɧɬɢɪɭɸɳɢɯ ɢɥɢ ɨɬɪɚɠɚɸɳɢɯ ɬɪɟɛɨɜɚɧɢɹ ɷɤɨɥɨɝɢɱɟɫɤɨɣ, ɫɚɧɢɬɚɪɧɨ-
ɝɢɝɢɟɧɢɱɟɫɤɨɣ ɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɧɚ ɨɫɧɨɜɚɧɢɢ ɡɚɞɚɧɢɹ ɧɚ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɜ ɪɚɦɤɚɯ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ.  
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2.1 Ʉɨɦɩɨɧɨɜɤɚ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɫɯɟɦɵ ɡɞɚɧɢɹ 
 

2.1.1 Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ ɪɟɲɟɧɢɹ ɤɚɪɤɚɫɚ 
 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: 
- ɪɚɣɨɧ ɫɬɪɨɢɬɟɥɶɫɬɜɚ – ɝ. Ⱥɛɚɤɚɧ, Ɋɟɫɩɭɛɥɢɤɚ ɏɚɤɚɫɢɹ; 
- ɩɪɨɥɟɬ ɡɞɚɧɢɹ ɜ ɨɫɹɯ Ⱥ – ȿ - 30 ɦ; 
- ɜɵɫɨɬɚ ɞɨ ɧɢɡɚ ɪɢɝɟɥɹ ɜ ɨɫɹɯ 1-27 – 6 ɦ, ɜ ɨɫɹɯ 27-37 – 8,4 ɦ. 
- ɲɚɝ ɤɨɥɨɧɧ – 6 ɦ; 
- ɡɚɜɨɞɫɤɢɟ ɫɨɟɞɢɧɟɧɢɹ – ɫɜɚɪɧɵɟ, ɦɨɧɬɚɠɧɵɟ ɫɨɟɞɢɧɟɧɢɹ – ɛɨɥɬɨɜɵɟ; 
- ɡɞɚɧɢɟ ɨɬɚɩɥɢɜɚɟɦɨɟ ɫ ɭɤɥɨɧɨɦ ɤɪɨɜɥɢ i=1,5%; 
- ɫɨɩɪɹɠɟɧɢɟ ɤɨɥɨɧɧ ɫ ɮɭɧɞɚɦɟɧɬɨɦ ɠɟɫɬɤɨɟ, ɪɢɝɟɥɟɣ ɫ ɤɨɥɨɧɧɚɦɢ – 

ɲɚɪɧɢɪɧɨɟ; 
Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɫɯɟɦɚ ɤɚɪɤɚɫɚ ɡɞɚɧɢɹ ɪɚɦɧɨ-ɫɜɹɡɟɜɚɹ, ɫɨɫɬɨɹɳɚɹ ɢɡ 

ɨɞɧɨɷɬɚɠɧɵɯ, ɨɞɧɨɩɪɨɥɟɬɧɵɯ ɪɚɦ, ɫɜɹɡɚɧɧɵɯ ɜ ɩɪɨɞɨɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ 
ɫɜɹɡɟɜɵɦɢ ɛɚɥɤɚɦɢ ɢ ɩɪɨɝɨɧɚɦɢ. 

Ʉɨɥɨɧɧɵ ɫɬɚɥɶɧɵɟ ɢɡ ɩɪɨɤɚɬɧɵɯ ɞɜɭɬɚɜɪɨɜ ɤɨɥɨɧɧɨɝɨ ɬɢɩɚ ɩɨ ȽɈɋɌ Ɋ 
57837-2017. ɋɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɤɨɥɨɧɧ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɥɢɫɬɟ 3. 

ɗɥɟɦɟɧɬɵ ɮɚɯɜɟɪɤɚ ɞɥɹ ɫɬɟɧɨɜɵɯ ɨɝɪɚɠɞɟɧɢɣ ɜɵɩɨɥɧɟɧɵ ɢɡ ɩɪɨɤɚɬɧɵɯ 
ɞɜɭɬɚɜɪɨɜ ɲɢɪɨɤɨɩɨɥɨɱɧɨɝɨ ɬɢɩɚ ɩɨ ȽɈɋɌ Ɋ 57837-2017. 

ɉɪɨɝɨɧɵ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɵ ɢɡ ɲɜɟɥɥɟɪɚ 22ɉ ɩɨ ȽɈɋɌ 8240-97. 
ɋɬɪɨɩɢɥɶɧɵɟ ɮɟɪɦɵ ɜ ɨɫɹɯ Ⱥ-ȿ ɢ 1-34 ɩɪɨɥɟɬɨɦ 30 ɦ, ɜɵɩɨɥɧɟɧɵ ɢɡ 

ɩɪɨɤɚɬɧɵɯ ɭɝɨɥɤɨɜ. Ɏɟɪɦɵ ɜɵɩɨɥɧɟɧɵ ɫ ɩɚɪɚɥɥɟɥɶɧɵɦɢ ɩɨɹɫɚɦɢ, ɬɢɩ ɪɟɲɟɬɤɢ 
– ɬɪɟɭɝɨɥɶɧɚɹ ɫ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦɢ ɫɬɨɣɤɚɦɢ. ȼɟɪɯɧɢɣ ɢ ɧɢɠɧɢɣ ɩɨɹɫ ɢɡ 
ɧɟɪɚɜɧɨɩɨɥɨɱɧɵɵɯ ɭɝɨɥɤɨɜ ɩɨ ȽɈɋɌ 8510-86*. ɗɥɟɦɟɧɬɵ ɪɟɲɟɬɤɢ ɢɡ 
ɪɚɜɧɨɩɨɥɨɱɧɵɯ ɭɝɨɥɤɨɜ ɩɨ ȽɈɋɌ 8509-93. Ɉɩɨɪɧɵɟ ɫɬɨɣɤɢ ɢɡ ɞɜɭɬɚɜɪɨɜ ɫ 
ɩɚɪɚɥɥɟɥɶɧɵɦɢ ɝɪɚɧɹɦɢ ɩɨɥɨɤ ɩɨ ȽɈɋɌ Ɋ 57837-2017. 

 
2.1.2 Ʉɨɦɩɨɧɨɜɤɚ ɩɨɩɟɪɟɱɧɨɣ ɪɚɦɵ ɤɚɪɤɚɫɚ 
 
ȼɟɪɬɢɤɚɥɶɧɵɟ ɪɚɡɦɟɪɵ ɤɚɪɤɚɫɚ 
ɉɨɥɟɡɧɚɹ ɜɵɫɨɬɚ ɜ ɨɫɹɯ 1 – 27 (ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɭɪɨɜɧɹ ɱɢɫɬɨɝɨ ɩɨɥɚ ɞɨ ɧɢɡɚ 

ɤɨɧɫɬɪɭɤɰɢɢ ɩɨɤɪɵɬɢɹ) ɫɨɫɬɚɜɥɹɟɬ H0=5,85 ɦ; 
ɉɨɥɟɡɧɚɹ ɜɵɫɨɬɚ ɜ ɨɫɹɯ 27 – 34 (ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɭɪɨɜɧɹ ɱɢɫɬɨɝɨ ɩɨɥɚ ɞɨ 

ɧɢɡɚ ɤɨɧɫɬɪɭɤɰɢɢ ɩɨɤɪɵɬɢɹ) ɫɨɫɬɚɜɥɹɟɬ H0=8,25 ɦ; 
Ⱦɥɢɧɚ ɤɨɥɨɧɧ ɫ ɭɱɟɬɨɦ ɡɚɝɥɭɛɥɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 6,0 ɦ ɢ 8.4 ɦ; 
ȼɵɫɨɬɚ ɮɟɪɦɵ ɧɚ ɨɩɨɪɟ ɫɨɫɬɚɜɥɹɟɬ 3,150 ɦ; 
 
Ƚɨɪɢɡɨɧɬɚɥɶɧɵɟ ɪɚɡɦɟɪɵ ɤɚɪɤɚɫɚ 
ɉɪɨɥɟɬ ɡɞɚɧɢɹ ɜ ɨɫɹɯ Ⱥ – ȿ ɫɨɫɬɚɜɥɹɟɬ 30 ɦ; 
Ⱦɥɢɧɚ ɡɞɚɧɢɹ ɜ ɨɫɹɯ 1 – 34 ɫɨɫɬɚɜɥɹɟɬ 192 ɦ; 
ɉɪɢɜɹɡɤɚ ɤɪɚɣɧɢɯ ɤɨɥɨɧɧ ɤ ɩɪɨɞɨɥɶɧɵɦ ɪɚɡɛɢɜɨɱɧɵɦ ɨɫɹɦ – ɧɭɥɟɜɚɹ. 
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2.1.3 Ɉɛɟɫɩɟɱɟɧɢɟ ɧɟɢɡɦɟɧɹɟɦɨɫɬɢ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ ɫɢɫɬɟɦɵ 
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 ɋɉ 16.13330.2017. 

 
ɋɜɹɡɢ ɩɨ ɩɨɤɪɵɬɢɸ 
 
ȼ ɭɪɨɜɧɟ ɧɢɠɧɢɯ ɩɨɹɫɨɜ ɫɬɪɨɩɢɥɶɧɵɯ ɮɟɪɦ ɫ ɜɨɫɯɨɞɹɳɢɦɢ ɪɚɫɤɨɫɚɦɢ, 

ɨɩɢɪɚɸɳɢɦɢɫɹ ɧɚ ɤɨɥɨɧɧɵ ɧɢɠɧɢɦɢ ɩɨɹɫɚɦɢ, ɫɥɟɞɭɟɬ ɩɪɟɞɭɫɦɨɬɪɟɧɵ 
ɩɨɩɟɪɟɱɧɵɟ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɫɜɹɡɢ ɭ ɬɨɪɰɨɜ. Ɍɚɤ ɤɚɤ ɞɥɢɧɚ ɡɞɚɧɢɹ ɜ ɨɫɹɯ 1-27 
ɫɨɫɬɚɜɥɹɟɬ 156 ɦ ɜ ɩɪɨɟɤɬɟ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɩɪɨɦɟɠɭɬɨɱɧɵɟ ɩɨɩɟɪɟɱɧɵɟ 
ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɫɜɹɡɢ ɜ ɨɫɹɯ 11-12 ɢ ɜ ɨɫɹɯ 17-18 ɦ. 

ɉɨ ɜɟɪɯɧɢɦ ɩɨɹɫɚɦ ɫɬɪɨɩɢɥɶɧɵɯ ɮɟɪɦ ɪɚɫɩɨɥɨɠɟɧɵ ɩɨɩɟɪɟɱɧɵɟ 
ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɫɜɹɡɢ. ɉɨɩɟɪɟɱɧɵɟ ɫɜɹɡɟɜɵɟ ɮɟɪɦɵ ɩɨ ɜɟɪɯɧɢɦ ɢ ɧɢɠɧɢɦ 
ɩɨɹɫɚɦ ɫɨɜɦɟɳɟɧɵ ɜ ɩɥɚɧɟ. 

ȼɟɪɯɧɢɟ ɩɨɹɫɚ ɫɬɪɨɩɢɥɶɧɵɯ ɮɟɪɦ, ɧɟ ɩɪɢɦɵɤɚɸɳɢɟ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɤ 
ɩɨɩɟɪɟɱɧɵɦ ɫɜɹɡɹɦ ɪɚɫɤɪɟɩɥɟɧɵ ɜ ɩɥɨɫɤɨɫɬɢ ɪɚɫɩɨɥɨɠɟɧɢɹ ɷɬɢɯ ɫɜɹɡɟɣ 
ɪɚɫɩɨɪɤɚɦɢ. 

 
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; 
ȼɟɪɬɢɤɚɥɶɧɵɟ ɫɜɹɡɢ ɦɟɠɞɭ ɨɫɧɨɜɧɵɦɢ ɤɨɥɨɧɧɚɦɢ ɪɚɫɩɨɥɨɠɟɧɵ ɜɛɥɢɡɢ 

ɫɟɪɟɞɢɧɵ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɛɥɨɤɚ ɜ ɨɫɹɯ 11-12 ɢ ɜ ɨɫɹɯ 17-18. ȼɟɪɯɧɢɟ 
ɜɟɪɬɢɤɚɥɶɧɵɟ ɫɜɹɡɢ ɪɚɫɩɨɥɨɠɟɧɵ ɩɨ ɬɨɪɰɚɦ ɡɞɚɧɢɹ ɢ ɜ ɲɚɝɚɯ ɤɨɥɨɧɧ, 
ɩɪɢɦɵɤɚɸɳɢɯ ɤ ɬɟɦɩɟɪɚɬɭɪɧɵɦ ɲɜɚɦ, ɚ ɬɚɤɠɟ ɜ ɬɟɯ ɲɚɝɚɯ, ɝɞɟ ɪɚɫɩɨɥɨɠɟɧɵ 
ɫɜɹɡɢ ɧɢɠɧɟɝɨ ɹɪɭɫɚ. 

 
2.2 Ɋɚɫɱɟɬ ɩɪɨɝɨɧɚ 
 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
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- ɉɪɨɟɤɬɢɪɭɟɦ ɩɪɨɝɨɧ ɢɡ ɩɪɨɤɚɬɧɨɝɨ ɲɜɟɥɥɟɪɚ 22ɉ ɩɨ ȽɈɋɌ 8240 – 97; 
- ɉɪɨɥɟɬ lɩɪ = 6,0 ɦ; 
- ɒɚɝ ɩɪɨɝɨɧɚ b =3,0ɦ; 
- Ɇɚɬɟɪɢɚɥ ɩɪɨɝɨɧɚ – ɫɬɚɥɶ ɋ245 ɩɨ ȽɈɋɌ 27772-88*; 
- Ƚɪɭɩɩɚ ɤɨɧɫɬɪɭɤɰɢɣ 3; 
- Ɋɚɫɱɟɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɪɚɣɨɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ (ɧɚɢɛɨɥɟɟ ɯɨɥɨɞɧɵɯ ɫɭɬɨɤ 

ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,98) t = - 42 oC;  
- ɩɨɤɚɡɚɬɟɥɢ ɩɨ ɭɞɚɪɧɨɣ ɜɹɡɤɨɫɬɢ ɢ ɯɢɦɢɱɟɫɤɨɦɭ ɫɨɫɬɚɜɭ ɫɨɝɥɚɫɧɨ [13, 

ɩɪɢɥ. ȼ, ɬɚɛɥ. ȼ.1 ɢ ȼ.2] 
- Ɋɚɫɱɟɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɬɚɥɢ ɋ245 (ɩɪɢ ɬɨɥɳɢɧɟ ɩɪɨɤɚɬɚ ɨɬ 4 ɞɨ 20 

ɦɦ ɜɤɥɸɱɢɬɟɥɶɧɨ) ɫɨɝɥɚɫɧɨ [13, ɩɪɢɥ. ȼ, ɬɚɛɥ. ȼ.5 ɢ ȼ.6] : Ryn = 245 ɇ/ɦɦ2, Run 
= 370 ɇ/ɦɦ2, Ry=240 ɇ/ɦɦ2, Ru = 360 ɇ/ɦɦ2, Rɪ = 351 ɇ/ɦɦ2, Rs = 0,58 ∙ 240 = 
139,2 ɇ/ɦɦ2 

 
ɉɪɨɝɨɧ ɪɚɫɩɨɥɨɠɟɧ ɧɚ ɫɤɚɬɟ ɤɪɨɜɥɢ, ɪɚɛɨɬɚɟɬ ɧɚ ɢɡɝɢɛ ɜ ɞɜɭɯ ɩɥɨɫɤɨɫɬɹɯ. 

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 ɜɨɫɩɪɢɧɢɦɚɟɬɫɹ 
ɫɚɦɢɦ ɩɨɥɨɬɧɢɳɟɦ ɤɪɨɜɥɢ ɢ ɩɪɨɝɨɧ ɛɭɞɟɬ ɪɚɫɫɱɢɬɵɜɚɬɶ ɧɚ ɧɚɝɪɭɡɤɭ qx 
(ɫɨɫɬɚɜɥɹɸɳɚɹ ɧɚɝɪɭɡɤɢ qɩɪ ɧɨɪɦɚɥɶɧɚɹ ɫɤɚɬɭ). 

Ɋɚɫɱɟɬ ɩɪɨɝɨɧɚ ɜɵɩɨɥɧɢɦ ɧɚ ɧɚɝɪɭɡɤɭ ɨɬ ɜɟɫɚ ɤɪɨɜɥɢ, ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ 
ɩɪɨɝɨɧɚ ɢ ɫɧɟɝɨɜɨɣ ɧɚɝɪɭɡɤɢ. 

 
ɋɛɨɪ ɧɚɝɪɭɡɨɤ 
 

Ɍɚɛɥɢɰɚ 2.1 – ɧɚɝɪɭɡɤɢ ɧɚ ɩɪɨɝɨɧ 

Ʉɨɧɫɬɪɭɤɰɢɹ ɩɨɤɪɵɬɢɹ ɂɡɦɟɪɢɬɟɥɶ 
ɇɨɪɦɚɬɢɜɧɚɹ 

ɧɚɝɪɭɡɤɚ 
γf 

Ɋɚɫɱɟɬɧɚɹ 
ɧɚɝɪɭɡɤɚ 

1 2 3 4 5 
Ʉɪɨɜɥɹ  
1. Ʉɪɨɜɟɥɶɧɚɹ ɫɷɧɞɜɢɱ ɩɚɧɟɥɶ «Telepant» 

ɤɇ/ɦ2 
ɩɨɜɟɪɯɧɨɫɬɢ 

0,423 
 

1,2 0,51 

ɇɟɫɭɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ  
1. ɉɪɨɝɨɧɵ ɩɪɨɤɚɬɧɵɟ ɩɪɨɥɟɬɨɦ 6 ɦ 
( m = 21 ɤɝ/ɦ)  

ɤɇ/ɦ2 
ɩɨɜɟɪɯɧɨɫɬɢ 

 
0,144 
 

 
1,05 
 
 

 
0,151 
 
 

ɂɬɨɝɨ:  0,412  0,659 
 

ɇɨɪɦɚɬɢɜɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ 1 ɩɨɝ. ɦ. ɩɪɨɝɨɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

qn,pr = ቀ qn,𝑝ୡ୭s 𝛼 + ܵ଴ቁ ∙ b + q୬,˒˓˔˅
                   (2.1) 

 
ɝɞɟ     qn – ɧɨɪɦɚɬɢɜɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ 1 ɦ2 ɩɨɜɟɪɯɧɨɫɬɢ ɤɪɨɜɥɢ; 

S0 – ɡɧɚɱɟɧɢɟ ɫɧɟɝɨɜɨɣ ɧɚɝɪɭɡɤɢ; 
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b  – ɲɚɝ ɩɪɨɝɨɧɨɜ; 
qn,pr

ɫɜ – ɧɨɪɦɚɬɢɜɧɚɹ ɧɚɝɪɭɡɤɚ ɩɪɨɝɨɧɚ; cos 𝛼 ≈1 ɬ.ɤ. ɤɪɨɜɥɹ ɦɚɥɨɭɤɥɨɧɧɚɹ. 
 
ɋɧɟɝɨɜɚɹ ɧɚɝɪɭɡɤɚ 
 
ɇɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɫɧɟɝɨɜɨɣ ɧɚɝɪɭɡɤɢ ɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɭɸ ɩɪɨɟɤɰɢɸ 

ɩɨɤɪɵɬɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 
So =  ˔е · ˔t · μ · Sq =Ͳ,͹ͻͻ · ͳ · ͳ · ͳ = Ͳ,͹ͻͻ;             (2.2) 

 
ɝɞɟ  Sq – ɜɟɫ ɫɧɟɝɨɜɨɝɨ ɩɨɤɪɨɜɚ ɧɚ 1 ɦ2 ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɡɟɦɥɢ; 

ɫɟ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɫɧɨɫ ɫɧɟɝɚ ɫ ɩɨɤɪɵɬɢɣ ɡɞɚɧɢɣ ɩɨɞ 
ɞɟɣɫɬɜɢɟɦ ɜɟɬɪɚ  

ɫt – ɬɟɪɦɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ; 
ȝ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɯɨɞɚ ɨɬ ɜɟɫɚ ɫɧɟɝɨɜɨɝɨ ɩɨɤɪɨɜɚ ɡɟɦɥɢ ɤ ɫɧɟɝɨɜɨɣ 

ɧɚɝɪɭɡɤɟ ɧɚ ɩɨɤɪɵɬɢɟ; 
 

ɫe = (1,2 – 0,4 ∙√k ) ∙ (0,8 + 0,002 ∙ lc) =             (2.3) 
 
ɝɞɟ k – ɤɨɷɮɮɢɰɢɟɧɬ ɞɥɹ ɬɢɩɨɜ ɦɟɫɬɧɨɫɬɢ; 
lc – ɯɚɪɚɤɬɟɪɧɵɣ ɪɚɡɦɟɪ ɩɨɤɪɵɬɢɹ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ; 
 ݈௖ = ʹܾ − ௕మ௟ = ʹ ∙ ͵ͳ − ଷଵమଵଽଷ = ͷ͹,Ͳʹ ˏ;             (2.4) 

 
ɝɞɟ    b – ɧɚɢɦɟɧɶɲɢɣ ɪɚɡɦɟɪ ɩɨɤɪɵɬɢɹ ɜ ɩɥɚɧɟ; 
          ݈௖ – ɧɚɢɛɨɥɶɲɢɣ ɪɚɡɦɟɪ ɩɨɤɪɵɬɢɹ ɜ ɩɥɚɧɟ; 

ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ 2.2 ɦ ɩɨɥɭɱɚɟɦ: 
 

ɫe =(1,2–0,4∙√Ͳ,͸ͻͷሻ ∙ ሺͲ,ͺ + Ͳ,ͲͲʹ ∙  ͷ͹,Ͳʹሻ = Ͳ,͹ͻͻ. 
 

ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (2.1). 
 

qn,pr = (0,423 + 0,799)  3 + 0,181 = 3,01 ɤɇ/ɦ; 
 
Ɋɚɫɱɟɬɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ 1 ɩɨɝ. ɦ. ɩɪɨɝɨɧɚ ɩɨ ɮɨɪɦɭɥɟ: 
 

qpr = ቀ qpୡ୭s 𝛼  fଵ  + ܵ଴ fଶቁ ∙ b + q୬,˒˓˔˅  fଶ              (2.5) 

 
ɝɞɟ   γf1 = 1,2; γf2 = 1,4; γf3 = 1,05 – ɤɨɷɮɮɢɰɢɟɧɬɵ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɞɥɹ ɜɪɟɦɟɧɧɨɣ ɧɚɝɪɭɡɤɢ ɢ ɞɥɹ ɧɚɝɪɭɡɤɢ ɨɬ ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ 
ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɤɨɧɫɬɪɭɤɰɢɣ. 
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qpr = (0,423 1,2 + 0,799  1,4)  3 + 0,181  1,05 = 5,07 ɤɇ/ɦ. 
 
2.2.1 ɋɬɚɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɩɪɨɝɨɧɚ 
 

 

Ɋɢɫɭɧɨɤ 2.1 – ɷɩɸɪɵ ɨɬ ɧɚɝɪɭɡɤɢ qˑ˄˜. 
 

Mmax ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

Mmax = 
q  ∙ l

2

8
 = 

5,07∙ 6,02

8
 = 22,82 ɤɇ∙ɦ;              (2.6) 

Mn,max ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

Mn,max = 
qn ∙ l2

8
 =  

3,01 ∙ 6,02

8
 = 13,55 ɤɇ∙ɦ;             (2.7) 

Qmax ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

Qmax = 
q  ∙ l

2
 = 

5,07, ∙ 6,0
2

 = 15,21 ɤɇ.              (2.8) 
 

2.2.2 Ʉɨɧɫɬɪɭɤɬɢɜɧɵɣ ɪɚɫɱɟɬ ɩɪɨɝɨɧɚ 
 
Ƚɟɨɦɟɬɪɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɲɜɟɥɥɟɪɚ 20ɉ ɩɨ ȽɈɋɌ 8240-97 
 
Wxn = 153 ɫɦ3; Ix = 1530,0 ɫɦ4; Sx = 88,00 ɫɦ3; h = 200 ɦɦ; bf = 76 ɦɦ; tf = 

9,0 ɦɦ; tw = 5,2 ɦɦ; m = 18,4 ɤɝ/ɦ. 
 
Ⱦɚɥɟɟ ɩɪɨɜɟɞɟɦ ɩɪɨɜɟɪɤɭ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɩɪɨɝɨɧɚ ɩɪɢɧɹɬɨɝɨ 

ɩɪɨɮɢɥɹ. ɗɬɚ ɩɪɨɜɟɪɤɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɟɪɜɨɣ ɝɪɭɩɩɟ ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ, 
ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ ɪɚɫɱɟɬɧɵɟ ɧɚɝɪɭɡɤɢ.  
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ɉɪɨɱɧɨɫɬɶ ɩɪɨɝɨɧɚ ɩɪɨɜɟɪɹɟɦ ɩɨ ɧɨɪɦɚɥɶɧɵɦ ɢ ɤɚɫɚɬɟɥɶɧɵɦ 
ɧɚɩɪɹɠɟɧɢɹɦ ɩɨ ɮɨɪɦɭɥɚɦ: 

 𝜎 = ெ೘𝑎ೣ𝑊 ೙ = ଶଶ,଼ଶ∙ଵ଴యଵହଷ∙ଵ଴−6 = ͳͶͻ,ʹͳ ɇ/ɦɦ2 < Ry · γc = 240 ɇ/ɦɦ2          (2.9) 

 
ɝɞɟ  ܯ௠௔௫ – ɦɚɤɫɢɦɚɥɶɧɵɣ ɢɡɝɢɛɚɸɳɢɣ ɦɨɦɟɧɬ; 
 𝑊௫௡ – ɦɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɟɱɟɧɢɹ. 

 𝜏 = ொ೘𝑎ೣௌೣூೣ ௧ೢ = ଵହ,ଶଵ∙ଵ଴య∙଼଼∙ଵ଴యଵହଷ଴∙ଵ଴ర∙ହ.ଶ = ͳ͸.ͺʹ ɇ/ɦɦ2 < Rs · γc = 139.2 ɇ/ɦɦ2;       (2.10) 

 
ɝɞɟ  ܳ௠௔௫ – ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɩɨɩɟɪɟɱɧɨɣ ɫɢɥɵ; 
 ܵ௫ – ɫɬɚɬɢɱɟɫɤɢɣ ɦɨɦɟɧɬ ɩɨɥɭɫɟɱɟɧɢɹ. 
 ;௫ – ɪɚɞɢɭɫ ɢɧɟɪɰɢɢܫ 
 .௪ – ɬɨɥɳɢɧɚ ɫɬɟɧɤɢݐ 

 
Ɍɚɤ ɤɚɤ ɨɛɚ ɭɫɥɨɜɢɹ ɜɵɩɨɥɧɹɸɬɫɹ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɬɨɦ, ɱɬɨ 

ɩɪɨɱɧɨɫɬɶ ɩɪɨɝɨɧɚ ɨɛɟɫɩɟɱɟɧɚ.  
Ɉɛɳɚɹ ɭɫɬɨɣɱɢɜɨɫɬɶ ɩɪɨɝɨɧɨɜ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɷɥɟɦɟɧɬɚɦɢ ɤɪɟɩɥɟɧɢɹ 

ɤɪɨɜɟɥɶɧɵɯ ɫɷɧɞɜɢɱ ɩɚɧɟɥɟɣ ɤ ɩɪɨɝɨɧɚɦ ɢ ɫɢɥɚɦɢ ɬɪɟɧɢɹ ɦɟɠɞɭ ɧɢɦɢ. 
ɉɪɨɝɢɛ ɩɪɨɝɨɧɚ ɩɪɨɜɟɪɹɟɦ ɨɬ ɞɟɣɫɬɜɢɹ ɫɨɫɬɚɜɥɹɸɳɟɣ ɧɨɪɦɚɬɢɜɧɨɣ 

ɧɚɝɪɭɡɤɢ, ɧɚɩɪɚɜɥɟɧɧɨɣ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨ ɩɥɨɫɤɨɫɬɢ ɫɤɚɬɚ. 
 

fmax = 
ʛn,max ∙ lʹͳͲ  ∙ E ∙ Ix  = 

ͳ͵.ͷͷ ∙ ͳͲʹ ∙ ͸ʹ ∙ ͳͲͶͳͲ ∙ ʹ,Ͳ͸ ∙ ͳͲͷ ∙ ͳͲ-ͳ ∙ ͳͷ͵Ͳ = 1,54 ˔ˏ ,          (2.11) 

 

ɝɞɟ  ܯ௡,௠௔௫ – ɦɚɤɫɢɦɚɥɶɧɨɟ ɧɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɢɡɝɢɛɚɸɳɟɝɨ ɦɨɦɟɧɬɚ; 
 l – ɞɥɢɧɚ ɩɪɨɝɨɧɚ. 
 E– ɦɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ ɫɬɚɥɢ; 
 .௫ – ɦɨɦɟɧɬ ɢɧɟɪɰɢɢ ɫɟɱɟɧɢɹܫ 
 

1,54 ɫɦ < fu  = 
௟ଶ଴଴ = 3 ɫɦ. 

 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ, ɠɟɫɬɤɨɫɬɶ ɩɪɨɝɨɧɚ ɨɛɟɫɩɟɱɟɧɚ. 
 
2.3 Ɋɚɫɱɟɬ ɢ ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɫɬɪɨɩɢɥɶɧɨɣ ɮɟɪɦɵ ɜ ɨɫɹɯ Ⱥ – ȿ 

 

2.3.1 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ  
 
- ɩɪɨɥɟɬ ɮɟɪɦɵ ɜ ɨɫɹɯ Ⱥ-ȿ=30 ɦ; 
- ɜɵɫɨɬɚ ɮɟɪɦɵ ɧɚ ɨɩɨɪɟ h=3150 ɦɦ; 
- ɭɤɥɨɧ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɩɨɹɫɨɜ ɮɟɪɦɵ i = 1.5%; 
- ɝɪɭɩɩɚ ɤɨɧɫɬɪɭɤɰɢɣ – 2; 
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- ɪɚɫɱɟɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɪɚɣɨɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ (ɧɚɢɛɨɥɟɟ ɯɨɥɨɞɧɵɯ ɫɭɬɨɤ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,98) t = - 42 oC;  

- ɦɚɬɟɪɢɚɥ ɫɬɪɨɩɢɥɶɧɨɣ ɮɟɪɦɵ – ɫɬɚɥɶ ɋ245 ɩɨ ȽɈɋɌ 27772-88*; 
- Ɋɚɫɱɟɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɬɚɥɢ ɋ245 (ɩɪɢ ɬɨɥɳɢɧɟ ɩɪɨɤɚɬɚ ɨɬ 4 ɞɨ 20 

ɦɦ ɜɤɥɸɱɢɬɟɥɶɧɨ): Ryn = 245 ɇ/ɦɦ2, Run = 370 ɇ/ɦɦ2, Ry=240 ɇ/ɦɦ2, Ru = 360 
ɇ/ɦɦ2, Rɪ = 351 ɇ/ɦɦ2, Rs = 0,58 ∙ 240 = 139,2 ɇ/ɦɦ2; 

 
2.3.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱɟɬɧɵɯ ɭɫɢɥɢɣ ɜ ɫɬɟɪɠɧɹɯ ɮɟɪɦɵ 
 
ɇɚɝɪɭɡɤɚ, ɞɟɣɫɬɜɭɸɳɚɹ ɧɚ ɮɟɪɦɭ, ɩɟɪɟɞɚɟɬɫɹ ɨɬ ɩɪɨɝɨɧɨɜ, ɤɨɬɨɪɵɟ 

ɨɩɢɪɚɸɬɫɹ ɧɚ ɭɡɥɵ ɮɟɪɦɵ. 
Ɋɚɫɱɟɬɧɚɹ ɭɡɥɨɜɚɹ ɧɚɝɪɭɡɤɚ ɧɚ 1 i-ɵɣ ɫɬɟɪɠɟɧɶ ɭɡɟɥ ɫɬɪɨɩɢɥɶɧɨɣ ɮɟɪɦɵ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
𝑖ܨ  = ௤∗ሺௗ𝑖−భ+ௗ𝑖ሻଶ              (2.12) 

 
ɝɞɟ     q – ɪɚɫɱɟɬɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ 1 ɩɨɝ. ɦ; ݀𝑖−ଵˋ ݀𝑖 – ɪɚɡɦɟɪɵ ɩɚɧɟɥɟɣ, ɩɪɢɦɵɤɚɸɳɢɯ ɤ i-ɦɭ ɭɡɥɭ; 

 
 
ɍɡɥɨɜɚɹ ɧɚɝɪɭɡɤɚ ɨɬ ɩɨɫɬɨɹɧɧɨɣ ɧɚɝɪɭɡɤɢ 
௤ܨ  = 𝑞 ∙ ݀ = ͵,ͻͷ ∙ 3 =11.87 ɤɇ 
 
ɍɡɥɨɜɚɹ ɧɚɝɪɭɡɤɚ ɨɬ ɫɧɟɝɨɜɨɣ ɧɚɝɪɭɡɤɢ 
௤ܨ  = ܵ ∙ ݀ = Ͷ,͹ͻ ∙ 3 = ͳͶ,͵ͺ ɤɇ 
 
2.3.3 ɋɬɚɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɫɬɪɨɩɢɥɶɧɨɣ ɮɟɪɦɵ 

 

Ⱦɥɹ ɩɨɞɛɨɪɚ ɫɟɱɟɧɢɣ ɫɬɟɪɠɧɟɣ ɮɟɪɦɵ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɭɫɢɥɢɹ, 
ɜɨɡɧɢɤɚɸɳɢɟ ɜ ɫɬɟɪɠɧɹɯ ɨɬ ɩɪɢɥɨɠɟɧɧɨɣ ɧɚɝɪɭɡɤɢ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɧɚ ɮɟɪɦɭ 
ɞɟɣɫɬɜɭɸɬ ɩɨɫɬɨɹɧɧɵɟ ɧɚɝɪɭɡɤɢ ɨɬ ɜɟɫɚ ɤɨɧɫɬɪɭɤɰɢɢ ɤɪɨɜɥɢ ɢ ɧɚɝɪɭɡɤɚ ɨɬ 
ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ, ɚ ɬɚɤɠɟ ɤɪɚɬɤɨɜɪɟɦɟɧɧɚɹ ɫɧɟɝɨɜɚɹ ɧɚɝɪɭɡɤɚ.  

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɪɚɫɱɟɬɧɵɯ ɭɫɢɥɢɣ ɜ ɫɬɟɪɠɧɹɯ ɫɬɪɨɩɢɥɶɧɨɣ ɮɟɪɦɵ 
ɢɫɩɨɥɶɡɭɸ ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ «SCAD». ȼɟɪɬɢɤɚɥɶɧɵɟ ɧɚɝɪɭɡɤɢ, 
ɩɪɢɤɥɚɞɵɜɚɸ ɜ ɭɡɥɚɯ ɜɟɪɯɧɟɝɨ ɩɨɹɫɚ. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 
2.2 
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Ɍɚɛɥɢɰɚ 2.2 – ɇɚɩɪɹɠɟɧɢɹ, ɜɨɡɧɢɤɚɸɳɢɟ ɜ ɫɬɟɪɠɧɹɯ ɮɟɪɦɵ. 
№ ɷɥ. Ʉɨɦɛɢɧɚɰɢɢ Ɂɚɝɪɭɠɟɧɢɹ 

Nmin Nmax 1 2 3 
 ɤɇ ɤɇ ɤɇ ɤɇ ɤɇ 
1 2 3 4 5 6 
 ɗɥɟɦɟɧɬɵ ɜɟɪɯɧɟɝɨ ɩɨɹɫɚ 

1 -0,196 -0,196 0 0 -0,196 
2 -213,736 -104,175 -90,438 -109,562 -13,736 
3 -213,736 -104,175 -90,438 -109,562 -13,736 
4 -320,589 -156,246 -135,657 -164,343 -20,589 
5 -320,589 -156,246 -135,657 -164,343 -20,589 
6 -320,589 -156,246 -135,657 -164,343 -20,589 
7 -320,589 -156,246 -135,657 -164,343 -20,589 
8 -213,736 -104,175 -90,438 -109,562 -13,736 
9 -213,736 -104,175 -90,438 -109,562 -13,736 
10 -0,196 -0,196 0 0 -0,196 
 ɗɥɟɦɟɧɬɵ ɧɢɠɧɟɝɨ ɩɨɹɫɚ 

11 58,369 119,998 50,871 61,629 7,498 
12 136,477 280,277 118,7 143,8 17,777 
13 162,513 333,703 141,31 171,19 21,203 
14 136,477 280,277 118,7 143,8 17,777 
15 58,369 119,998 50,871 61,629 7,498 
 ɗɥɟɦɟɧɬɵ ɫɬɨɟɤ 

24 24 -27,09 -12,71 -11,87 -14,38 
25 25 -27,09 -12,71 -11,87 -14,38 
26 26 -27,09 -12,71 -11,87 -14,38 
27 27 -27,09 -12,71 -11,87 -14,38 
 ɗɥɟɦɟɧɬɵ ɪɚɫɤɨɫɨɜ 

16 66,418 135,921 57,372 69,503 9,046 
17 -96,484 -46,838 -40,98 -49,645 -5,859 
18 28,666 58,453 24,588 29,787 4,078 
19 -19,015 -9,086 -8,196 -9,929 -0,89 
20 -19,015 -9,086 -8,196 -9,929 -0,89 
21 28,666 58,453 24,588 29,787 4,078 
22 -96,484 -46,838 -40,98 -49,645 -5,859 
23 66,418 135,921 57,372 69,503 9,046 
34 0,284 0,284 0 0 0,284 
35 0,284 0,284 0 -1,455e-014 0,284 
 ɗɥɟɦɟɧɬɵ ɨɩɨɪɧɵɯ ɪɚɫɤɨɫɨɜ 

30 -173,996 -84,635 -73,764 -89,361 -10,871 
31 -173,712 -84,351 -73,764 -89,361 -10,587 
32 -173,712 -84,351 -73,764 -89,361 -10,587 
33 -173,996 -84,635 -73,764 -89,361 -10,871 

 

2.3.3 ɉɨɞɛɨɪ ɫɬɟɪɠɧɟɣ ɫɬɪɨɩɢɥɶɧɨɣ ɮɟɪɦɵ 
 

Ⱦɥɹ ɩɨɞɛɨɪɚ ɫɟɱɟɧɢɣ ɫɬɟɪɠɧɟɣ ɮɟɪɦɵ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ: 
1) ɬɢɩ ɫɟɱɟɧɢɹ ɫɬɟɪɠɧɹ ɮɟɪɦɵ; 
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2) ɝɟɨɦɟɬɪɢɱɟɫɤɭɸ ɞɥɢɧɭ ɫɬɟɪɠɧɟɣ ɮɟɪɦɵ; 
3) ɪɚɫɱɟɬɧɭɸ ɞɥɢɧɭ ɫɬɟɪɠɧɟɣ ɜ ɩɥɨɫɤɨɫɬɢ ɢ ɢɡ ɩɥɨɫɤɨɫɬɢ ɮɟɪɦɵ; 
4) ɩɪɟɞɟɥɶɧɵɟ ɝɢɛɤɨɫɬɢ ɫɬɟɪɠɧɟɣ ɮɟɪɦɵ. 
Ɍɢɩ ɫɟɱɟɧɢɹ ɫɬɟɪɠɧɟɣ – ɫɨɫɬɚɜɧɨɣ ɬɚɜɪ, ɫɤɨɦɩɨɧɨɜɚɧɧɵɣ ɢɯ ɞɜɭɯ 

ɪɚɜɧɨɩɨɥɨɱɧɵɯ ɭɝɨɥɤɨɜ. 
ɋɟɱɟɧɢɟ ɫɬɟɪɠɧɟɣ ɮɟɪɦɵ ɩɨɞɛɢɪɚɸɬ ɩɨ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ, ɤɨɬɨɪɚɹ 

ɡɚɜɢɫɢɬ ɨɬ ɪɚɫɱɟɬɧɨɣ ɞɥɢɧɵ, ɢ ɩɪɨɜɟɪɹɸɬ ɟɟ ɜ ɞɜɭɯ ɧɚɩɪɚɜɥɟɧɢɹɯ (ɜ ɩɥɨɫɤɨɫɬɢ 
ɮɟɪɦɵ ɢ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɦ ɩɥɨɫɤɨɫɬɢ ɮɟɪɦɵ). Ⱦɥɹ ɫɠɚɬɵɯ 
ɫɬɟɪɠɧɟɣ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɪɚɫɱɟɬɧɵɟ ɞɥɢɧɵ lef,x (ɜ ɩɥɨɫɤɨɫɬɢ ɮɟɪɦɵ) ɢ lef,ɭ (ɢɡ 
ɩɥɨɫɤɨɫɬɢ ɮɟɪɦɵ). ɇɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɪɚɫɬɹɧɭɬɵɯ ɫɬɟɪɠɧɟɣ ɧɟ ɡɚɜɢɫɢɬ ɨɬ ɢɯ 
ɞɥɢɧɵ, ɧɨ ɝɢɛɤɨɫɬɶ ɪɚɫɬɹɧɭɬɵɯ ɷɥɟɦɟɧɬɨɜ ɮɟɪɦ ɨɝɪɚɧɢɱɟɧɚ ɧɨɪɦɚɦɢ ɩɨ ɩɪɢ 
ɫɬɚɬɢɱɟɫɤɨɣ ɧɚɝɪɭɡɤɟ [Ȝ]=400, ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɞɥɹ ɟɟ ɨɩɪɟɞɟɥɟɧɢɹ ɬɚɤɠɟ 
ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɪɚɫɱɟɬɧɵɟ ɞɥɢɧɵ ɪɚɫɬɹɧɭɬɵɯ ɫɬɟɪɠɧɟɣ ɜ ɨɛɨɢɯ 
ɧɚɩɪɚɜɥɟɧɢɹɯ. 

ȼ ɮɟɪɦɚɯ ɩɪɨɥɟɬɨɦ 30 ɦ ɫɟɱɟɧɢɟ ɩɨɹɫɨɜ ɢɡɦɟɧɹɸɬ ɩɨ ɞɥɢɧɟ: ɦɟɠɞɭ 
ɬɪɟɬɶɟɣ ɢ ɱɟɬɜɟɪɬɨɣ ɩɚɧɟɥɶɸ ɜ ɜɟɪɯɧɟɦ ɩɨɹɫɟ ɢ ɩɟɪɜɨɣ ɢ ɜɬɨɪɨɣ ɩɚɧɟɥɶɸ ɜ 
ɧɢɠɧɟɦ ɩɨɹɫɟ. ɉɨɞɛɨɪ ɫɟɱɟɧɢɣ ɫɥɟɞɭɟɬ ɧɚɱɢɧɚɬɶ ɫɨ ɫɠɚɬɵɯ ɩɨɹɫɨɜ ɞɥɹ 
ɫɬɟɪɠɧɟɣ ɫ ɧɚɢɛɨɥɶɲɢɦɢ ɭɫɢɥɢɹɦɢ. 

ɉɨɞɛɨɪ ɷɥɟɦɟɧɬɨɜ ɮɟɪɦɵ ɜɵɩɨɥɧɟɧ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɵ «Ʉɪɢɫɬɚɥɥ» 
ɢɡ ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ «SCAD» 

 
ȼɟɪɯɧɢɣ ɩɨɹɫ ɫɬɟɪɠɟɧɶ 5-6 

 
Ɋɚɫɱɟɬ ɜɵɩɨɥɧɟɧ ɩɨ ɋɉ 16.13330.2017 
Ɉɛɳɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɉɪɢ ɩɨɞɛɨɪɟ ɢ ɩɪɨɜɟɪɤɟ ɷɥɟɦɟɧɬɨɜ ɮɟɪɦ ɩɪɢɧɹɬɵ ɫɥɟɞɭɸɳɢɟ ɡɧɚɱɟɧɢɹ 

ɤɨɷɮɮɢɰɢɟɧɬɚ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ: 
 - ɩɨɹɫɨɜ, ɨɩɨɪɧɵɯ ɪɚɫɤɨɫɨɜ, ɪɚɫɬɹɧɭɬɵɯ ɷɥɟɦɟɧɬɨɜ ɪɟɲɟɬɤɢ, ɫɠɚɬɵɯ 

ɷɥɟɦɟɧɬɨɜ ɪɟɲɟɬɤɢ ɤɪɟɫɬɨɜɨɝɨ ɫɟɱɟɧɢɹ - 0.95 
 - ɫɠɚɬɵɯ ɷɥɟɦɟɧɬɨɜ ɪɟɲɟɬɤɢ ɬɚɜɪɨɜɨɝɨ ɫɟɱɟɧɢɹ ɩɪɢ ɝɢɛɤɨɫɬɢ ɢɯ ɛɨɥɶɲɟ 

60 - 0.8 
 
ɋɬɚɥɶ: C245 
Ƚɪɭɩɩɚ ɤɨɧɫɬɪɭɤɰɢɣ 2 ɩɨ ɩɪɢɥɨɠɟɧɢɸ ȼ ɋɉ 16.13330.2017 
Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ 1 
Ɍɢɩ ɷɥɟɦɟɧɬɚ - ɗɥɟɦɟɧɬ ɩɨɹɫɚ 
Ⱦɥɢɧɚ ɩɚɧɟɥɢ 3 ɦ 
Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɬɨɱɤɚɦɢ ɪɚɫɤɪɟɩɥɟɧɢɹ ɢɡ ɩɥɨɫɤɨɫɬɢ - 1 ɦ 

 
ɋɟɱɟɧɢɟ 
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ɉɪɨɮɢɥɶ: ɍɝɨɥɨɤ ɧɟɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8510-86* L140x90x8 

 
Ɍɚɛɥɢɰɚ 2.3 – Ƚɟɨɦɟɬɪɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

 ɉɚɪɚɦɟɬɪ Ɂɧɚɱɟɧɢɟ ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

1 2 3 4 
A ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ 36 ɫɦ2 

Av,y ɍɫɥɨɜɧɚɹ ɩɥɨɳɚɞɶ ɫɪɟɡɚ ɜɞɨɥɶ ɨɫɢ U 16,263 ɫɦ2 
Av,z ɍɫɥɨɜɧɚɹ ɩɥɨɳɚɞɶ ɫɪɟɡɚ ɜɞɨɥɶ ɨɫɢ V 10,118 ɫɦ2 

 ɍɝɨɥ ɧɚɤɥɨɧɚ ɝɥɚɜɧɵɯ ɨɫɟɣ ɢɧɟɪɰɢɢ -90 ɝɪɚɞ 
Iy Ɇɨɦɟɧɬ ɢɧɟɪɰɢɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚɥɶɧɨɣ ɨɫɢ Y1 

ɩɚɪɚɥɥɟɥɶɧɨɣ ɨɫɢ Y 
239,25 ɫɦ4 

Iz Ɇɨɦɟɧɬ ɢɧɟɪɰɢɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚɥɶɧɨɣ ɨɫɢ Z1 
ɩɚɪɚɥɥɟɥɶɧɨɣ ɨɫɢ Z 

1588,538 ɫɦ4 

It Ɇɨɦɟɧɬ ɢɧɟɪɰɢɢ ɩɪɢ ɫɜɨɛɨɞɧɨɦ ɤɪɭɱɟɧɢɢ 7,246 ɫɦ4 
Iw ɋɟɤɬɨɪɢɚɥɶɧɵɣ ɦɨɦɟɧɬ ɢɧɟɪɰɢɢ 0 ɫɦ6 
iy Ɋɚɞɢɭɫ ɢɧɟɪɰɢɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɢ Y1 2,578 ɫɦ 
iz Ɋɚɞɢɭɫ ɢɧɟɪɰɢɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɢ Z1 6,643 ɫɦ 

Wu+ Ɇɚɤɫɢɦɚɥɶɧɵɣ ɦɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɨɫɢ U 

117,589 ɫɦ3 

Wu- Ɇɢɧɢɦɚɥɶɧɵɣ ɦɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɨɫɢ U 

34,349 ɫɦ3 

Wv+ Ɇɚɤɫɢɦɚɥɶɧɵɣ ɦɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɨɫɢ V 

110,315 ɫɦ3 

Wv- Ɇɢɧɢɦɚɥɶɧɵɣ ɦɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɨɫɢ V 

110,315 ɫɦ3 

Wpl,u ɉɥɚɫɬɢɱɟɫɤɢɣ ɦɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɨɫɢ U 

56,297 ɫɦ3 

Wpl,v ɉɥɚɫɬɢɱɟɫɤɢɣ ɦɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɨɫɢ V 

176,103 ɫɦ3 

Iu Ɇɚɤɫɢɦɚɥɶɧɵɣ ɦɨɦɟɧɬ ɢɧɟɪɰɢɢ 1588,538 ɫɦ4 
Iv Ɇɢɧɢɦɚɥɶɧɵɣ ɦɨɦɟɧɬ ɢɧɟɪɰɢɢ 239,25 ɫɦ4 
iu Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɞɢɭɫ ɢɧɟɪɰɢɢ 6,643 ɫɦ 
iv Ɇɢɧɢɦɚɥɶɧɵɣ ɪɚɞɢɭɫ ɢɧɟɪɰɢɢ 2,578 ɫɦ 
au+ əɞɪɨɜɨɟ ɪɚɫɫɬɨɹɧɢɟ ɜɞɨɥɶ ɩɨɥɨɠɢɬɟɥɶɧɨɝɨ 

ɧɚɩɪɚɜɥɟɧɢɹ ɨɫɢ Y(U) 
3,064 ɫɦ 

au- əɞɪɨɜɨɟ ɪɚɫɫɬɨɹɧɢɟ ɜɞɨɥɶ ɨɬɪɢɰɚɬɟɥɶɧɨɝɨ 
ɧɚɩɪɚɜɥɟɧɢɹ ɨɫɢ Y(U) 

3,064 ɫɦ 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.3 
1 2 3 4 

av+ əɞɪɨɜɨɟ ɪɚɫɫɬɨɹɧɢɟ ɜɞɨɥɶ ɩɨɥɨɠɢɬɟɥɶɧɨɝɨ 
ɧɚɩɪɚɜɥɟɧɢɹ ɨɫɢ Z(V) 

3,266 ɫɦ 

av- əɞɪɨɜɨɟ ɪɚɫɫɬɨɹɧɢɟ ɜɞɨɥɶ ɨɬɪɢɰɚɬɟɥɶɧɨɝɨ 
ɧɚɩɪɚɜɥɟɧɢɹ ɨɫɢ Z(V) 

0,954 ɫɦ 

P ɉɟɪɢɦɟɬɪ 93,483 ɫɦ 
 
Ɍɚɛɥɢɰɚ 2.4 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɨ ɤɨɦɛɢɧɚɰɢɹɦ ɡɚɝɪɭɠɟɧɢɣ N = -320,59 ɤɇ 

ɉɪɨɜɟɪɟɧɨ ɩɨ ɋɇɢɉ ɉɪɨɜɟɪɤɚ Ʉɨɷɮɮɢɰɢɟɧɬ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

1 2 3 

ɩ.7.1.1 ɉɪɨɱɧɨɫɬɶ ɷɥɟɦɟɧɬɚ 0,371 
ɩ.7.1.3 ɍɫɬɨɣɱɢɜɨɫɬɶ ɷɥɟɦɟɧɬɚ ɜ ɩɥɨɫɤɨɫɬɢ ɮɟɪɦɵ 0,915 
ɩ.7.1.3 ɍɫɬɨɣɱɢɜɨɫɬɶ ɷɥɟɦɟɧɬɚ ɢɡ ɩɥɨɫɤɨɫɬɢ 

ɮɟɪɦɵ 
0,383 

ɩɩ. 10.1.1-10.1.4, 10.4.1 Ƚɢɛɤɨɫɬɶ ɷɥɟɦɟɧɬɚ 0,93 

 
Ʉɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 0,93 - Ƚɢɛɤɨɫɬɶ ɷɥɟɦɟɧɬɚ 
Ɉɬɱɟɬ ɫɮɨɪɦɢɪɨɜɚɧ ɩɪɨɝɪɚɦɦɨɣ Ʉɪɢɫɬɚɥɥ (64-ɛɢɬ), ɜɟɪɫɢɹ: 21.1.1.1 ɨɬ 

22.07.2015 
 

ȼɟɪɯɧɢɣ ɩɨɹɫ ɫɬɟɪɠɟɧɶ 3-4 
Ɋɚɫɱɟɬ ɜɵɩɨɥɧɟɧ ɩɨ ɋɉ 16.13330.2017 
Ɉɛɳɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɉɪɢ ɩɨɞɛɨɪɟ ɢ ɩɪɨɜɟɪɤɟ ɷɥɟɦɟɧɬɨɜ ɮɟɪɦ ɩɪɢɧɹɬɵ ɫɥɟɞɭɸɳɢɟ ɡɧɚɱɟɧɢɹ 

ɤɨɷɮɮɢɰɢɟɧɬɚ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ: 
 - ɩɨɹɫɨɜ, ɨɩɨɪɧɵɯ ɪɚɫɤɨɫɨɜ, ɪɚɫɬɹɧɭɬɵɯ ɷɥɟɦɟɧɬɨɜ ɪɟɲɟɬɤɢ, ɫɠɚɬɵɯ 

ɷɥɟɦɟɧɬɨɜ ɪɟɲɟɬɤɢ ɤɪɟɫɬɨɜɨɝɨ ɫɟɱɟɧɢɹ - 0.95 
 - ɫɠɚɬɵɯ ɷɥɟɦɟɧɬɨɜ ɪɟɲɟɬɤɢ ɬɚɜɪɨɜɨɝɨ ɫɟɱɟɧɢɹ ɩɪɢ ɝɢɛɤɨɫɬɢ ɢɯ ɛɨɥɶɲɟ 

60 - 0.8 
ɋɬɚɥɶ: C245 
Ƚɪɭɩɩɚ ɤɨɧɫɬɪɭɤɰɢɣ ɩɨ ɩɪɢɥɨɠɟɧɢɸ ȼ ɋɉ 16.13330.2017 2 
Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ 1 
Ɍɢɩ ɷɥɟɦɟɧɬɚ - ɗɥɟɦɟɧɬ ɩɨɹɫɚ 
Ⱦɥɢɧɚ ɩɚɧɟɥɢ 3 ɦ 
Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɬɨɱɤɚɦɢ ɪɚɫɤɪɟɩɥɟɧɢɹ ɢɡ ɩɥɨɫɤɨɫɬɢ - 1 ɦ 

ɋɟɱɟɧɢɟ 

 
ɉɪɨɮɢɥɶ: ɍɝɨɥɨɤ ɧɟɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8510-86* L140x90x8 
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Ɍɚɛɥɢɰɚ 2.5 – ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ  
 ɉɚɪɚɦɟɬɪ Ɂɧɚɱɟɧɢɟ ȿɞɢɧɢɰɵ 

ɢɡɦɟɪɟɧɢɹ 
1 2 3 4 
A ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ 36 ɫɦ2 

Av,y ɍɫɥɨɜɧɚɹ ɩɥɨɳɚɞɶ ɫɪɟɡɚ ɜɞɨɥɶ ɨɫɢ U 16,263 ɫɦ2 
Av,z ɍɫɥɨɜɧɚɹ ɩɥɨɳɚɞɶ ɫɪɟɡɚ ɜɞɨɥɶ ɨɫɢ V 10,118 ɫɦ2 

 ɍɝɨɥ ɧɚɤɥɨɧɚ ɝɥɚɜɧɵɯ ɨɫɟɣ ɢɧɟɪɰɢɢ -90 ɝɪɚɞ 
Iy Ɇɨɦɟɧɬ ɢɧɟɪɰɢɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚɥɶɧɨɣ ɨɫɢ Y1 

ɩɚɪɚɥɥɟɥɶɧɨɣ ɨɫɢ Y 
239,25 ɫɦ4 

Iz Ɇɨɦɟɧɬ ɢɧɟɪɰɢɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚɥɶɧɨɣ ɨɫɢ Z1 
ɩɚɪɚɥɥɟɥɶɧɨɣ ɨɫɢ Z 

1588,538 ɫɦ4 

It Ɇɨɦɟɧɬ ɢɧɟɪɰɢɢ ɩɪɢ ɫɜɨɛɨɞɧɨɦ ɤɪɭɱɟɧɢɢ 7,246 ɫɦ4 
Iw ɋɟɤɬɨɪɢɚɥɶɧɵɣ ɦɨɦɟɧɬ ɢɧɟɪɰɢɢ 0 ɫɦ6 
iy Ɋɚɞɢɭɫ ɢɧɟɪɰɢɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɢ Y1 2,578 ɫɦ 
iz Ɋɚɞɢɭɫ ɢɧɟɪɰɢɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɢ Z1 6,643 ɫɦ 

Wu+ Ɇɚɤɫɢɦɚɥɶɧɵɣ ɦɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɨɫɢ U 

117,589 ɫɦ3 

Wu- Ɇɢɧɢɦɚɥɶɧɵɣ ɦɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɨɫɢ U 

34,349 ɫɦ3 

Wv+ Ɇɚɤɫɢɦɚɥɶɧɵɣ ɦɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɨɫɢ V 

110,315 ɫɦ3 

Wv- Ɇɢɧɢɦɚɥɶɧɵɣ ɦɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɨɫɢ V 

110,315 ɫɦ3 

Wpl,u ɉɥɚɫɬɢɱɟɫɤɢɣ ɦɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɨɫɢ U 

56,297 ɫɦ3 

Wpl,v ɉɥɚɫɬɢɱɟɫɤɢɣ ɦɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɨɫɢ V 

176,103 ɫɦ3 

Iu Ɇɚɤɫɢɦɚɥɶɧɵɣ ɦɨɦɟɧɬ ɢɧɟɪɰɢɢ 1588,538 ɫɦ4 
Iv Ɇɢɧɢɦɚɥɶɧɵɣ ɦɨɦɟɧɬ ɢɧɟɪɰɢɢ 239,25 ɫɦ4 
iu Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɞɢɭɫ ɢɧɟɪɰɢɢ 6,643 ɫɦ 
iv Ɇɢɧɢɦɚɥɶɧɵɣ ɪɚɞɢɭɫ ɢɧɟɪɰɢɢ 2,578 ɫɦ 
au+ əɞɪɨɜɨɟ ɪɚɫɫɬɨɹɧɢɟ ɜɞɨɥɶ ɩɨɥɨɠɢɬɟɥɶɧɨɝɨ 

ɧɚɩɪɚɜɥɟɧɢɹ ɨɫɢ Y(U) 
3,064 ɫɦ 

au- əɞɪɨɜɨɟ ɪɚɫɫɬɨɹɧɢɟ ɜɞɨɥɶ ɨɬɪɢɰɚɬɟɥɶɧɨɝɨ 
ɧɚɩɪɚɜɥɟɧɢɹ ɨɫɢ Y(U) 

3,064 ɫɦ 

av+ əɞɪɨɜɨɟ ɪɚɫɫɬɨɹɧɢɟ ɜɞɨɥɶ ɩɨɥɨɠɢɬɟɥɶɧɨɝɨ 
ɧɚɩɪɚɜɥɟɧɢɹ ɨɫɢ Z(V) 

3,266 ɫɦ 

av- əɞɪɨɜɨɟ ɪɚɫɫɬɨɹɧɢɟ ɜɞɨɥɶ ɨɬɪɢɰɚɬɟɥɶɧɨɝɨ 
ɧɚɩɪɚɜɥɟɧɢɹ ɨɫɢ Z(V) 

0,954 ɫɦ 

P ɉɟɪɢɦɟɬɪ 93,483 ɫɦ 

 
Ɍɚɛɥɢɰɚ 2.6 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɨ ɤɨɦɛɢɧɚɰɢɹɦ ɡɚɝɪɭɠɟɧɢɣ N = -231,74 ɤɇ 

ɉɪɨɜɟɪɟɧɨ ɩɨ ɋɇɢɉ ɉɪɨɜɟɪɤɚ Ʉɨɷɮɮɢɰɢɟɧɬ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɩ.7.1.1 ɉɪɨɱɧɨɫɬɶ ɷɥɟɦɟɧɬɚ 0,268 
ɩ.7.1.3 ɍɫɬɨɣɱɢɜɨɫɬɶ ɷɥɟɦɟɧɬɚ ɜ ɩɥɨɫɤɨɫɬɢ ɮɟɪɦɵ 0,662 
ɩ.7.1.3 ɍɫɬɨɣɱɢɜɨɫɬɶ ɷɥɟɦɟɧɬɚ ɢɡ ɩɥɨɫɤɨɫɬɢ 

ɮɟɪɦɵ 
0,277 

ɩɩ. 10.1.1-10.1.4, 10.4.1 Ƚɢɛɤɨɫɬɶ ɷɥɟɦɟɧɬɚ 0,829 
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Ʉɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 0,829 - Ƚɢɛɤɨɫɬɶ ɷɥɟɦɟɧɬɚ 
Ɉɬɱɟɬ ɫɮɨɪɦɢɪɨɜɚɧ ɩɪɨɝɪɚɦɦɨɣ Ʉɪɢɫɬɚɥɥ (64-ɛɢɬ), ɜɟɪɫɢɹ: 21.1.1.1 ɨɬ 

22.07.2015 
 
ɇɢɠɧɢɣ ɩɨɹɫ ɫɬɟɪɠɟɧɶ 14-15 
 
Ɋɚɫɱɟɬ ɜɵɩɨɥɧɟɧ ɩɨ ɋɉ 16.13330.2017 
Ɉɛɳɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɉɪɢ ɩɨɞɛɨɪɟ ɢ ɩɪɨɜɟɪɤɟ ɷɥɟɦɟɧɬɨɜ ɮɟɪɦ ɩɪɢɧɹɬɵ ɫɥɟɞɭɸɳɢɟ ɡɧɚɱɟɧɢɹ 

ɤɨɷɮɮɢɰɢɟɧɬɚ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ: 
 - ɩɨɹɫɨɜ, ɨɩɨɪɧɵɯ ɪɚɫɤɨɫɨɜ, ɪɚɫɬɹɧɭɬɵɯ ɷɥɟɦɟɧɬɨɜ ɪɟɲɟɬɤɢ, ɫɠɚɬɵɯ 

ɷɥɟɦɟɧɬɨɜ ɪɟɲɟɬɤɢ ɤɪɟɫɬɨɜɨɝɨ ɫɟɱɟɧɢɹ - 0.95 
 - ɫɠɚɬɵɯ ɷɥɟɦɟɧɬɨɜ ɪɟɲɟɬɤɢ ɬɚɜɪɨɜɨɝɨ ɫɟɱɟɧɢɹ ɩɪɢ ɝɢɛɤɨɫɬɢ ɢɯ ɛɨɥɶɲɟ 

60 - 0.8 
ɋɬɚɥɶ: C245 
Ƚɪɭɩɩɚ ɤɨɧɫɬɪɭɤɰɢɣ ɩɨ ɩɪɢɥɨɠɟɧɢɸ ȼ ɋɉ 16.13330.2017 2 
Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ 1 
Ɍɢɩ ɷɥɟɦɟɧɬɚ - ɗɥɟɦɟɧɬ ɩɨɹɫɚ 
Ⱦɥɢɧɚ ɩɚɧɟɥɢ 3 ɦ 
Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɬɨɱɤɚɦɢ ɪɚɫɤɪɟɩɥɟɧɢɹ ɢɡ ɩɥɨɫɤɨɫɬɢ - 1 ɦ 
 
ɋɟɱɟɧɢɟ 

 

ɉɪɨɮɢɥɶ: ɍɝɨɥɨɤ ɧɟɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8510-86* L75x50x6 

 
Ɍɚɛɥɢɰɚ 2.7 – ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ  

 ɉɚɪɚɦɟɬɪ Ɂɧɚɱɟɧɢɟ ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

1 2 3 4 
A ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ 14,5 ɫɦ2 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.7 
1 2 3 4 

Av,y ɍɫɥɨɜɧɚɹ ɩɥɨɳɚɞɶ ɫɪɟɡɚ ɜɞɨɥɶ ɨɫɢ U 6,924 ɫɦ2 
Av,z ɍɫɥɨɜɧɚɹ ɩɥɨɳɚɞɶ ɫɪɟɡɚ ɜɞɨɥɶ ɨɫɢ V 4,163 ɫɦ2 

 ɍɝɨɥ ɧɚɤɥɨɧɚ ɝɥɚɜɧɵɯ ɨɫɟɣ ɢɧɟɪɰɢɢ -90 ɝɪɚɞ 
Iy Ɇɨɦɟɧɬ ɢɧɟɪɰɢɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚɥɶɧɨɣ ɨɫɢ Y1 

ɩɚɪɚɥɥɟɥɶɧɨɣ ɨɫɢ Y 
29,144 ɫɦ4 

Iz Ɇɨɦɟɧɬ ɢɧɟɪɰɢɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚɥɶɧɨɣ ɨɫɢ Z1 
ɩɚɪɚɥɥɟɥɶɧɨɣ ɨɫɢ Z 

198,273 ɫɦ4 

It Ɇɨɦɟɧɬ ɢɧɟɪɰɢɢ ɩɪɢ ɫɜɨɛɨɞɧɨɦ ɤɪɭɱɟɧɢɢ 1,61 ɫɦ4 
Iw ɋɟɤɬɨɪɢɚɥɶɧɵɣ ɦɨɦɟɧɬ ɢɧɟɪɰɢɢ 0 ɫɦ6 
iy Ɋɚɞɢɭɫ ɢɧɟɪɰɢɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɢ Y1 1,418 ɫɦ 
iz Ɋɚɞɢɭɫ ɢɧɟɪɰɢɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɢ Z1 3,698 ɫɦ 

Wu+ Ɇɚɤɫɢɦɚɥɶɧɵɣ ɦɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɨɫɢ U 

24,111 ɫɦ3 

Wu- Ɇɢɧɢɦɚɥɶɧɵɣ ɦɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɨɫɢ U 

7,687 ɫɦ3 

Wv+ Ɇɚɤɫɢɦɚɥɶɧɵɣ ɦɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɨɫɢ V 

25,098 ɫɦ3 

Wv- Ɇɢɧɢɦɚɥɶɧɵɣ ɦɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɨɫɢ V 

25,098 ɫɦ3 

Wpl,u ɉɥɚɫɬɢɱɟɫɤɢɣ ɦɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɨɫɢ U 

12,368 ɫɦ3 

Wpl,v ɉɥɚɫɬɢɱɟɫɤɢɣ ɦɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɨɫɢ V 

41,098 ɫɦ3 

Iu Ɇɚɤɫɢɦɚɥɶɧɵɣ ɦɨɦɟɧɬ ɢɧɟɪɰɢɢ 198,273 ɫɦ4 
Iv Ɇɢɧɢɦɚɥɶɧɵɣ ɦɨɦɟɧɬ ɢɧɟɪɰɢɢ 29,144 ɫɦ4 
iu Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɞɢɭɫ ɢɧɟɪɰɢɢ 3,698 ɫɦ 
iv Ɇɢɧɢɦɚɥɶɧɵɣ ɪɚɞɢɭɫ ɢɧɟɪɰɢɢ 1,418 ɫɦ 
au+ əɞɪɨɜɨɟ ɪɚɫɫɬɨɹɧɢɟ ɜɞɨɥɶ ɩɨɥɨɠɢɬɟɥɶɧɨɝɨ 

ɧɚɩɪɚɜɥɟɧɢɹ ɨɫɢ Y(U) 
1,731 ɫɦ 

au- əɞɪɨɜɨɟ ɪɚɫɫɬɨɹɧɢɟ ɜɞɨɥɶ ɨɬɪɢɰɚɬɟɥɶɧɨɝɨ 
ɧɚɩɪɚɜɥɟɧɢɹ ɨɫɢ Y(U) 

1,731 ɫɦ 

av+ əɞɪɨɜɨɟ ɪɚɫɫɬɨɹɧɢɟ ɜɞɨɥɶ ɩɨɥɨɠɢɬɟɥɶɧɨɝɨ 
ɧɚɩɪɚɜɥɟɧɢɹ ɨɫɢ Z(V) 

1,663 ɫɦ 

av- əɞɪɨɜɨɟ ɪɚɫɫɬɨɹɧɢɟ ɜɞɨɥɶ ɨɬɪɢɰɚɬɟɥɶɧɨɝɨ 
ɧɚɩɪɚɜɥɟɧɢɹ ɨɫɢ Z(V) 

0,53 ɫɦ 

P ɉɟɪɢɦɟɬɪ 51,25 ɫɦ 
 
Ɍɚɛɥɢɰɚ 2.8 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɨ ɤɨɦɛɢɧɚɰɢɹɦ ɡɚɝɪɭɠɟɧɢɣ N = 333,7 ɤɇ 

ɉɪɨɜɟɪɟɧɨ ɩɨ ɋɇɢɉ ɉɪɨɜɟɪɤɚ Ʉɨɷɮɮɢɰɢɟɧɬ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

1 2 3 
ɩ.7.1.1 ɉɪɨɱɧɨɫɬɶ ɷɥɟɦɟɧɬɚ 0,959 

ɩɩ. 10.1.1-10.1.4, 10.4.1 Ƚɢɛɤɨɫɬɶ ɷɥɟɦɟɧɬɚ 0,529 

 
Ʉɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 0,959 - ɉɪɨɱɧɨɫɬɶ ɷɥɟɦɟɧɬɚ 
Ɉɬɱɟɬ ɫɮɨɪɦɢɪɨɜɚɧ ɩɪɨɝɪɚɦɦɨɣ Ʉɪɢɫɬɚɥɥ (64-ɛɢɬ), ɜɟɪɫɢɹ: 21.1.1.1 ɨɬ 
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22.07.2015 
 
ɇɢɠɧɢɣ ɩɨɹɫ ɫɬɟɪɠɟɧɶ 12-13 
 
Ɋɚɫɱɟɬ ɜɵɩɨɥɧɟɧ ɩɨ ɋɉ 16.13330.2017 
Ɉɛɳɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɉɪɢ ɩɨɞɛɨɪɟ ɢ ɩɪɨɜɟɪɤɟ ɷɥɟɦɟɧɬɨɜ ɮɟɪɦ ɩɪɢɧɹɬɵ ɫɥɟɞɭɸɳɢɟ ɡɧɚɱɟɧɢɹ 

ɤɨɷɮɮɢɰɢɟɧɬɚ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ: 
 - ɩɨɹɫɨɜ, ɨɩɨɪɧɵɯ ɪɚɫɤɨɫɨɜ, ɪɚɫɬɹɧɭɬɵɯ ɷɥɟɦɟɧɬɨɜ ɪɟɲɟɬɤɢ, ɫɠɚɬɵɯ 

ɷɥɟɦɟɧɬɨɜ ɪɟɲɟɬɤɢ ɤɪɟɫɬɨɜɨɝɨ ɫɟɱɟɧɢɹ - 0.95 
 - ɫɠɚɬɵɯ ɷɥɟɦɟɧɬɨɜ ɪɟɲɟɬɤɢ ɬɚɜɪɨɜɨɝɨ ɫɟɱɟɧɢɹ ɩɪɢ ɝɢɛɤɨɫɬɢ ɢɯ ɛɨɥɶɲɟ 

60 - 0.8 
ɋɬɚɥɶ: C245 
Ƚɪɭɩɩɚ ɤɨɧɫɬɪɭɤɰɢɣ ɩɨ ɩɪɢɥɨɠɟɧɢɸ ȼ ɋɉ 16.13330.2011 2 
Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ 1 
Ɍɢɩ ɷɥɟɦɟɧɬɚ - ɗɥɟɦɟɧɬ ɩɨɹɫɚ 
Ⱦɥɢɧɚ ɩɚɧɟɥɢ 5,792 ɦ 
Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɬɨɱɤɚɦɢ ɪɚɫɤɪɟɩɥɟɧɢɹ ɢɡ ɩɥɨɫɤɨɫɬɢ - 1 ɦ 
 
ɋɟɱɟɧɢɟ 

 

ɉɪɨɮɢɥɶ: ɍɝɨɥɨɤ ɧɟɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8510-86* L65x50x5 
 
Ɍɚɛɥɢɰɚ 2.9 – ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ  

 ɉɚɪɚɦɟɬɪ Ɂɧɚɱɟɧɢɟ ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

1 2 3 4 
A ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ 11,12 ɫɦ2 

Av,y ɍɫɥɨɜɧɚɹ ɩɥɨɳɚɞɶ ɫɪɟɡɚ ɜɞɨɥɶ ɨɫɢ U 5,06 ɫɦ2 
Av,z ɍɫɥɨɜɧɚɹ ɩɥɨɳɚɞɶ ɫɪɟɡɚ ɜɞɨɥɶ ɨɫɢ V 3,526 ɫɦ2 

 ɍɝɨɥ ɧɚɤɥɨɧɚ ɝɥɚɜɧɵɯ ɨɫɟɣ ɢɧɟɪɰɢɢ -90 ɝɪɚɞ 
Iy Ɇɨɦɟɧɬ ɢɧɟɪɰɢɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚɥɶɧɨɣ ɨɫɢ Y1 

ɩɚɪɚɥɥɟɥɶɧɨɣ ɨɫɢ Y 
24,15 ɫɦ4 

Iz Ɇɨɦɟɧɬ ɢɧɟɪɰɢɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚɥɶɧɨɣ ɨɫɢ Z1 
ɩɚɪɚɥɥɟɥɶɧɨɣ ɨɫɢ Z 

110,808 ɫɦ4 

 

5
0

1
2
,5

9
4

5

65

8

Z

Y



33 

 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.9 
1 2 3 4 
It Ɇɨɦɟɧɬ ɢɧɟɪɰɢɢ ɩɪɢ ɫɜɨɛɨɞɧɨɦ ɤɪɭɱɟɧɢɢ 0,866 ɫɦ4 
Iw ɋɟɤɬɨɪɢɚɥɶɧɵɣ ɦɨɦɟɧɬ ɢɧɟɪɰɢɢ 0 ɫɦ6 
iy Ɋɚɞɢɭɫ ɢɧɟɪɰɢɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɢ Y1 1,474 ɫɦ 
iz Ɋɚɞɢɭɫ ɢɧɟɪɰɢɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɢ Z1 3,157 ɫɦ 

Wu+ Ɇɚɤɫɢɦɚɥɶɧɵɣ ɦɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɨɫɢ U 

19,175 ɫɦ3 

Wu- Ɇɢɧɢɦɚɥɶɧɵɣ ɦɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɨɫɢ U 

6,456 ɫɦ3 

Wv+ Ɇɚɤɫɢɦɚɥɶɧɵɣ ɦɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɨɫɢ V 

16,059 ɫɦ3 

Wv- Ɇɢɧɢɦɚɥɶɧɵɣ ɦɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɨɫɢ V 

16,059 ɫɦ3 

Wpl,u ɉɥɚɫɬɢɱɟɫɤɢɣ ɦɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɨɫɢ U 

10,181 ɫɦ3 

Wpl,v ɉɥɚɫɬɢɱɟɫɤɢɣ ɦɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɨɫɢ V 

26,677 ɫɦ3 

Iu Ɇɚɤɫɢɦɚɥɶɧɵɣ ɦɨɦɟɧɬ ɢɧɟɪɰɢɢ 110,808 ɫɦ4 
Iv Ɇɢɧɢɦɚɥɶɧɵɣ ɦɨɦɟɧɬ ɢɧɟɪɰɢɢ 24,15 ɫɦ4 
iu Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɞɢɭɫ ɢɧɟɪɰɢɢ 3,157 ɫɦ 
iv Ɇɢɧɢɦɚɥɶɧɵɣ ɪɚɞɢɭɫ ɢɧɟɪɰɢɢ 1,474 ɫɦ 
au+ əɞɪɨɜɨɟ ɪɚɫɫɬɨɹɧɢɟ ɜɞɨɥɶ ɩɨɥɨɠɢɬɟɥɶɧɨɝɨ 

ɧɚɩɪɚɜɥɟɧɢɹ ɨɫɢ Y(U) 
1,444 ɫɦ 

au- əɞɪɨɜɨɟ ɪɚɫɫɬɨɹɧɢɟ ɜɞɨɥɶ ɨɬɪɢɰɚɬɟɥɶɧɨɝɨ 
ɧɚɩɪɚɜɥɟɧɢɹ ɨɫɢ Y(U) 

1,444 ɫɦ 

av+ əɞɪɨɜɨɟ ɪɚɫɫɬɨɹɧɢɟ ɜɞɨɥɶ ɩɨɥɨɠɢɬɟɥɶɧɨɝɨ 
ɧɚɩɪɚɜɥɟɧɢɹ ɨɫɢ Z(V) 

1,724 ɫɦ 

av- əɞɪɨɜɨɟ ɪɚɫɫɬɨɹɧɢɟ ɜɞɨɥɶ ɨɬɪɢɰɚɬɟɥɶɧɨɝɨ 
ɧɚɩɪɚɜɥɟɧɢɹ ɨɫɢ Z(V) 

0,581 ɫɦ 

P ɉɟɪɢɦɟɬɪ 47,142 ɫɦ 
 
Ɍɚɛɥɢɰɚ 2.10 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɨ ɤɨɦɛɢɧɚɰɢɹɦ ɡɚɝɪɭɠɟɧɢɣ N = 119,99 ɤɇ 

ɉɪɨɜɟɪɟɧɨ ɩɨ ɋɇɢɉ ɉɪɨɜɟɪɤɚ Ʉɨɷɮɮɢɰɢɟɧɬ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

1 2 3 
ɩ.7.1.1 ɉɪɨɱɧɨɫɬɶ ɷɥɟɦɟɧɬɚ 0,45 
ɩɩ. 10.1.1-10.1.4, 10.4.1 Ƚɢɛɤɨɫɬɶ ɷɥɟɦɟɧɬɚ 0,983 

 
Ʉɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 0,983 - Ƚɢɛɤɨɫɬɶ ɷɥɟɦɟɧɬɚ 
Ɉɬɱɟɬ ɫɮɨɪɦɢɪɨɜɚɧ ɩɪɨɝɪɚɦɦɨɣ Ʉɪɢɫɬɚɥɥ (64-ɛɢɬ), ɜɟɪɫɢɹ: 21.1.1.1 ɨɬ 

22.07.2015 
 
Ɉɩɨɪɧɵɣ ɪɚɫɤɨɫ 
 
Ɋɚɫɱɟɬ ɜɵɩɨɥɧɟɧ ɩɨ ɋɉ 16.13330.2017 
Ɉɛɳɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɉɪɢ ɩɨɞɛɨɪɟ ɢ ɩɪɨɜɟɪɤɟ ɷɥɟɦɟɧɬɨɜ ɮɟɪɦ ɩɪɢɧɹɬɵ ɫɥɟɞɭɸɳɢɟ ɡɧɚɱɟɧɢɹ 

ɤɨɷɮɮɢɰɢɟɧɬɚ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ: 
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 - ɩɨɹɫɨɜ, ɨɩɨɪɧɵɯ ɪɚɫɤɨɫɨɜ, ɪɚɫɬɹɧɭɬɵɯ ɷɥɟɦɟɧɬɨɜ ɪɟɲɟɬɤɢ, ɫɠɚɬɵɯ 
ɷɥɟɦɟɧɬɨɜ ɪɟɲɟɬɤɢ ɤɪɟɫɬɨɜɨɝɨ ɫɟɱɟɧɢɹ - 0.95 

 - ɫɠɚɬɵɯ ɷɥɟɦɟɧɬɨɜ ɪɟɲɟɬɤɢ ɬɚɜɪɨɜɨɝɨ ɫɟɱɟɧɢɹ ɩɪɢ ɝɢɛɤɨɫɬɢ ɢɯ ɛɨɥɶɲɟ 
60 - 0.8 

ɋɬɚɥɶ: C245 
Ƚɪɭɩɩɚ ɤɨɧɫɬɪɭɤɰɢɣ ɩɨ ɩɪɢɥɨɠɟɧɢɸ ȼ ɋɉ 16.13330.2017 2 
Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ 1 
Ɍɢɩ ɷɥɟɦɟɧɬɚ - Ɉɩɨɪɧɵɣ ɪɚɫɤɨɫ 
Ⱦɥɢɧɚ ɷɥɟɦɟɧɬɚ 2,11 ɦ 
 

ɋɟɱɟɧɢɟ 

 
ɉɪɨɮɢɥɶ: ɍɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93 L75x5 
 

Ɍɚɛɥɢɰɚ 2.11 – ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ  
 ɉɚɪɚɦɟɬɪ Ɂɧɚɱɟɧɢɟ ȿɞɢɧɢɰɵ 

ɢɡɦɟɪɟɧɢɹ 
1 2 3 4 
A ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ 14,78 ɫɦ2 

Av,y ɍɫɥɨɜɧɚɹ ɩɥɨɳɚɞɶ ɫɪɟɡɚ ɜɞɨɥɶ ɨɫɢ U 5,691 ɫɦ2 
Av,z ɍɫɥɨɜɧɚɹ ɩɥɨɳɚɞɶ ɫɪɟɡɚ ɜɞɨɥɶ ɨɫɢ V 5,483 ɫɦ2 

 ɍɝɨɥ ɧɚɤɥɨɧɚ ɝɥɚɜɧɵɯ ɨɫɟɣ ɢɧɟɪɰɢɢ -90 ɝɪɚɞ 
Iy Ɇɨɦɟɧɬ ɢɧɟɪɰɢɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚɥɶɧɨɣ ɨɫɢ Y1 

ɩɚɪɚɥɥɟɥɶɧɨɣ ɨɫɢ Y 
78,979 ɫɦ4 

Iz Ɇɨɦɟɧɬ ɢɧɟɪɰɢɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚɥɶɧɨɣ ɨɫɢ Z1 
ɩɚɪɚɥɥɟɥɶɧɨɣ ɨɫɢ Z 

165,337 ɫɦ4 

It Ɇɨɦɟɧɬ ɢɧɟɪɰɢɢ ɩɪɢ ɫɜɨɛɨɞɧɨɦ ɤɪɭɱɟɧɢɢ 1,158 ɫɦ4 
Iw ɋɟɤɬɨɪɢɚɥɶɧɵɣ ɦɨɦɟɧɬ ɢɧɟɪɰɢɢ 0 ɫɦ6 
iy Ɋɚɞɢɭɫ ɢɧɟɪɰɢɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɢ Y1 2,312 ɫɦ 
iz Ɋɚɞɢɭɫ ɢɧɟɪɰɢɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɢ Z1 3,345 ɫɦ 

Wu+ Ɇɚɤɫɢɦɚɥɶɧɵɣ ɦɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɨɫɢ U 

39,152 ɫɦ3 

Wv+ Ɇɚɤɫɢɦɚɥɶɧɵɣ ɦɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɨɫɢ V 

20,929 ɫɦ3 

Wv- Ɇɢɧɢɦɚɥɶɧɵɣ ɦɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɨɫɢ V 

20,929 ɫɦ3 

Wpl,u ɉɥɚɫɬɢɱɟɫɤɢɣ ɦɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɨɫɢ U 

21,792 ɫɦ3 

Wpl,v ɉɥɚɫɬɢɱɟɫɤɢɣ ɦɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɨɫɢ V 

35,726 ɫɦ3 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.11 
1 2 3 4 
Iu Ɇɚɤɫɢɦɚɥɶɧɵɣ ɦɨɦɟɧɬ ɢɧɟɪɰɢɢ 165,337 ɫɦ4 
Iv Ɇɢɧɢɦɚɥɶɧɵɣ ɦɨɦɟɧɬ ɢɧɟɪɰɢɢ 78,979 ɫɦ4 
iu Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɞɢɭɫ ɢɧɟɪɰɢɢ 3,345 ɫɦ 
iv Ɇɢɧɢɦɚɥɶɧɵɣ ɪɚɞɢɭɫ ɢɧɟɪɰɢɢ 2,312 ɫɦ 
au+ əɞɪɨɜɨɟ ɪɚɫɫɬɨɹɧɢɟ ɜɞɨɥɶ ɩɨɥɨɠɢɬɟɥɶɧɨɝɨ 

ɧɚɩɪɚɜɥɟɧɢɹ ɨɫɢ Y(U) 
1,416 ɫɦ 

au- əɞɪɨɜɨɟ ɪɚɫɫɬɨɹɧɢɟ ɜɞɨɥɶ ɨɬɪɢɰɚɬɟɥɶɧɨɝɨ 
ɧɚɩɪɚɜɥɟɧɢɹ ɨɫɢ Y(U) 

1,416 ɫɦ 

av+ əɞɪɨɜɨɟ ɪɚɫɫɬɨɹɧɢɟ ɜɞɨɥɶ ɩɨɥɨɠɢɬɟɥɶɧɨɝɨ 
ɧɚɩɪɚɜɥɟɧɢɹ ɨɫɢ Z(V) 

2,649 ɫɦ 

av- əɞɪɨɜɨɟ ɪɚɫɫɬɨɹɧɢɟ ɜɞɨɥɶ ɨɬɪɢɰɚɬɟɥɶɧɨɝɨ 
ɧɚɩɪɚɜɥɟɧɢɹ ɨɫɢ Z(V) 

0,975 ɫɦ 

P ɉɟɪɢɦɟɬɪ 60,712 ɫɦ 
 
Ɍɚɛɥɢɰɚ 2.12 Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɨ ɤɨɦɛɢɧɚɰɢɹɦ ɡɚɝɪɭɠɟɧɢɣ N = -173,99 ɤɇ 

ɉɪɨɜɟɪɟɧɨ ɩɨ ɋɇɢɉ ɉɪɨɜɟɪɤɚ Ʉɨɷɮɮɢɰɢɟɧɬ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

1 2 3 
ɩ.7.1.1 ɉɪɨɱɧɨɫɬɶ ɷɥɟɦɟɧɬɚ 0,49 
ɩ.7.1.3 ɍɫɬɨɣɱɢɜɨɫɬɶ ɷɥɟɦɟɧɬɚ ɜ ɩɥɨɫɤɨɫɬɢ ɮɟɪɦɵ 0,906 
ɩ.7.1.3 ɍɫɬɨɣɱɢɜɨɫɬɶ ɷɥɟɦɟɧɬɚ ɢɡ ɩɥɨɫɤɨɫɬɢ 

ɮɟɪɦɵ 
0,684 

ɩɩ. 10.1.1-10.1.4, 10.4.1 Ƚɢɛɤɨɫɬɶ ɷɥɟɦɟɧɬɚ 0,727 
 

Ʉɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 0,906 - ɍɫɬɨɣɱɢɜɨɫɬɶ ɷɥɟɦɟɧɬɚ ɜ ɩɥɨɫɤɨɫɬɢ 
ɮɟɪɦɵ 

Ɉɬɱɟɬ ɫɮɨɪɦɢɪɨɜɚɧ ɩɪɨɝɪɚɦɦɨɣ Ʉɪɢɫɬɚɥɥ (64-ɛɢɬ), ɜɟɪɫɢɹ: 21.1.1.1 ɨɬ 
22.07.2015 

 
Ɋɚɫɤɨɫɵ  
 
Ɋɚɫɱɟɬ ɜɵɩɨɥɧɟɧ ɩɨ ɋɉ 16.13330.2011 
Ɉɛɳɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɉɪɢ ɩɨɞɛɨɪɟ ɢ ɩɪɨɜɟɪɤɟ ɷɥɟɦɟɧɬɨɜ ɮɟɪɦ ɩɪɢɧɹɬɵ ɫɥɟɞɭɸɳɢɟ ɡɧɚɱɟɧɢɹ 

ɤɨɷɮɮɢɰɢɟɧɬɚ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ: 
 - ɩɨɹɫɨɜ, ɨɩɨɪɧɵɯ ɪɚɫɤɨɫɨɜ, ɪɚɫɬɹɧɭɬɵɯ ɷɥɟɦɟɧɬɨɜ ɪɟɲɟɬɤɢ, ɫɠɚɬɵɯ 

ɷɥɟɦɟɧɬɨɜ ɪɟɲɟɬɤɢ ɤɪɟɫɬɨɜɨɝɨ ɫɟɱɟɧɢɹ - 0.95 
 - ɫɠɚɬɵɯ ɷɥɟɦɟɧɬɨɜ ɪɟɲɟɬɤɢ ɬɚɜɪɨɜɨɝɨ ɫɟɱɟɧɢɹ ɩɪɢ ɝɢɛɤɨɫɬɢ ɢɯ ɛɨɥɶɲɟ 

60 - 0.8 
ɋɬɚɥɶ: C245 
Ƚɪɭɩɩɚ ɤɨɧɫɬɪɭɤɰɢɣ ɩɨ ɩɪɢɥɨɠɟɧɢɸ ȼ ɋɉ 16.13330.2011 2 
Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ 1 
Ɍɢɩ ɷɥɟɦɟɧɬɚ - ɗɥɟɦɟɧɬ ɪɟɲɟɬɤɢ 
Ⱦɥɢɧɚ ɷɥɟɦɟɧɬɚ 4,35 ɦ 
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ɋɟɱɟɧɢɟ 

 

ɉɪɨɮɢɥɶ: ɍɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93 L80x5 

 

Ɍɚɛɥɢɰɚ 2.13 – ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ  
 ɉɚɪɚɦɟɬɪ Ɂɧɚɱɟɧɢɟ ȿɞɢɧɢɰɵ 

ɢɡɦɟɪɟɧɢɹ 
1 2 3 4 
A ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ 17,26 ɫɦ2 

Av,y ɍɫɥɨɜɧɚɹ ɩɥɨɳɚɞɶ ɫɪɟɡɚ ɜɞɨɥɶ ɨɫɢ U 6,679 ɫɦ2 
Av,z ɍɫɥɨɜɧɚɹ ɩɥɨɳɚɞɶ ɫɪɟɡɚ ɜɞɨɥɶ ɨɫɢ V 6,405 ɫɦ2 

 ɍɝɨɥ ɧɚɤɥɨɧɚ ɝɥɚɜɧɵɯ ɨɫɟɣ ɢɧɟɪɰɢɢ -90 ɝɪɚɞ 
Iy Ɇɨɦɟɧɬ ɢɧɟɪɰɢɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚɥɶɧɨɣ ɨɫɢ Y1 

ɩɚɪɚɥɥɟɥɶɧɨɣ ɨɫɢ Y 
105,269 ɫɦ4 

Iz Ɇɨɦɟɧɬ ɢɧɟɪɰɢɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚɥɶɧɨɣ ɨɫɢ Z1 
ɩɚɪɚɥɥɟɥɶɧɨɣ ɨɫɢ Z 

218,936 ɫɦ4 

It Ɇɨɦɟɧɬ ɢɧɟɪɰɢɢ ɩɪɢ ɫɜɨɛɨɞɧɨɦ ɤɪɭɱɟɧɢɢ 1,639 ɫɦ4 
Iw ɋɟɤɬɨɪɢɚɥɶɧɵɣ ɦɨɦɟɧɬ ɢɧɟɪɰɢɢ 0 ɫɦ6 
iy Ɋɚɞɢɭɫ ɢɧɟɪɰɢɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɢ Y1 2,47 ɫɦ 
iz Ɋɚɞɢɭɫ ɢɧɟɪɰɢɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɢ Z1 3,562 ɫɦ 

Wu+ Ɇɚɤɫɢɦɚɥɶɧɵɣ ɦɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɨɫɢ U 

48,595 ɫɦ3 

Wu- Ɇɢɧɢɦɚɥɶɧɵɣ ɦɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɨɫɢ U 

18,045 ɫɦ3 

Wv+ Ɇɚɤɫɢɦɚɥɶɧɵɣ ɦɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɨɫɢ V 

26,064 ɫɦ3 

Wv- Ɇɢɧɢɦɚɥɶɧɵɣ ɦɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɨɫɢ V 

26,064 ɫɦ3 

Wpl,u ɉɥɚɫɬɢɱɟɫɤɢɣ ɦɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɨɫɢ U 

27,143 ɫɦ3 

Iu Ɇɚɤɫɢɦɚɥɶɧɵɣ ɦɨɦɟɧɬ ɢɧɟɪɰɢɢ 218,936 ɫɦ4 
Iv Ɇɢɧɢɦɚɥɶɧɵɣ ɦɨɦɟɧɬ ɢɧɟɪɰɢɢ 105,269 ɫɦ4 
iu Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɞɢɭɫ ɢɧɟɪɰɢɢ 3,562 ɫɦ 
iv Ɇɢɧɢɦɚɥɶɧɵɣ ɪɚɞɢɭɫ ɢɧɟɪɰɢɢ 2,47 ɫɦ 
au+ əɞɪɨɜɨɟ ɪɚɫɫɬɨɹɧɢɟ ɜɞɨɥɶ ɩɨɥɨɠɢɬɟɥɶɧɨɝɨ 

ɧɚɩɪɚɜɥɟɧɢɹ ɨɫɢ Y(U) 
1,51 ɋɦ 

Iu Ɇɚɤɫɢɦɚɥɶɧɵɣ ɦɨɦɟɧɬ ɢɧɟɪɰɢɢ 218,936 ɫɦ4 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.13 
1 2 3 4 
Iv Ɇɢɧɢɦɚɥɶɧɵɣ ɦɨɦɟɧɬ ɢɧɟɪɰɢɢ 105,269 ɫɦ4 
iu Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɞɢɭɫ ɢɧɟɪɰɢɢ 3,562 ɋɦ 
iv Ɇɢɧɢɦɚɥɶɧɵɣ ɪɚɞɢɭɫ ɢɧɟɪɰɢɢ 2,47 ɋɦ 
au+ əɞɪɨɜɨɟ ɪɚɫɫɬɨɹɧɢɟ ɜɞɨɥɶ ɩɨɥɨɠɢɬɟɥɶɧɨɝɨ 

ɧɚɩɪɚɜɥɟɧɢɹ ɨɫɢ Y(U) 
1,51 ɋɦ 

au- əɞɪɨɜɨɟ ɪɚɫɫɬɨɹɧɢɟ ɜɞɨɥɶ ɨɬɪɢɰɚɬɟɥɶɧɨɝɨ 
ɧɚɩɪɚɜɥɟɧɢɹ ɨɫɢ Y(U) 

1,51 ɋɦ 

av+ əɞɪɨɜɨɟ ɪɚɫɫɬɨɹɧɢɟ ɜɞɨɥɶ ɩɨɥɨɠɢɬɟɥɶɧɨɝɨ 
ɧɚɩɪɚɜɥɟɧɢɹ ɨɫɢ Z(V) 

2,815 ɋɦ 

av- əɞɪɨɜɨɟ ɪɚɫɫɬɨɹɧɢɟ ɜɞɨɥɶ ɨɬɪɢɰɚɬɟɥɶɧɨɝɨ 
ɧɚɩɪɚɜɥɟɧɢɹ ɨɫɢ Z(V) 

1,045 ɋɦ 

P ɉɟɪɢɦɟɬɪ 64,912 ɫɦ 
 

Ɍɚɛɥɢɰɚ 2.14 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɨ ɤɨɦɛɢɧɚɰɢɹɦ ɡɚɝɪɭɠɟɧɢɣ N = -96,47 ɤɇ 
ɉɪɨɜɟɪɟɧɨ ɩɨ ɋɇɢɉ ɉɪɨɜɟɪɤɚ Ʉɨɷɮɮɢɰɢɟɧɬ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
1 2 3 

ɩ.7.1.1 ɉɪɨɱɧɨɫɬɶ ɷɥɟɦɟɧɬɚ 0,291 
ɩ.7.1.3 ɍɫɬɨɣɱɢɜɨɫɬɶ ɷɥɟɦɟɧɬɚ ɜ ɩɥɨɫɤɨɫɬɢ ɮɟɪɦɵ 0,948 
ɩ.7.1.3 ɍɫɬɨɣɱɢɜɨɫɬɶ ɷɥɟɦɟɧɬɚ ɢɡ ɩɥɨɫɤɨɫɬɢ 

ɮɟɪɦɵ 
0,768 

ɩɩ. 10.1.1-10.1.4, 10.4.1 Ƚɢɛɤɨɫɬɶ ɷɥɟɦɟɧɬɚ 0,92 
 
Ʉɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 0,948 - ɍɫɬɨɣɱɢɜɨɫɬɶ ɷɥɟɦɟɧɬɚ ɜ ɩɥɨɫɤɨɫɬɢ 

ɮɟɪɦɵ 
Ɉɬɱɟɬ ɫɮɨɪɦɢɪɨɜɚɧ ɩɪɨɝɪɚɦɦɨɣ Ʉɪɢɫɬɚɥɥ (64-ɛɢɬ), ɜɟɪɫɢɹ: 21.1.1.1 ɨɬ 

22.07.2015 
 
ɋɬɨɣɤɢ 
 
Ɋɚɫɱɟɬ ɜɵɩɨɥɧɟɧ ɩɨ ɋɉ 16.13330.2017 
Ɉɛɳɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɉɪɢ ɩɨɞɛɨɪɟ ɢ ɩɪɨɜɟɪɤɟ ɷɥɟɦɟɧɬɨɜ ɮɟɪɦ ɩɪɢɧɹɬɵ ɫɥɟɞɭɸɳɢɟ ɡɧɚɱɟɧɢɹ 

ɤɨɷɮɮɢɰɢɟɧɬɚ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ: 
 - ɩɨɹɫɨɜ, ɨɩɨɪɧɵɯ ɪɚɫɤɨɫɨɜ, ɪɚɫɬɹɧɭɬɵɯ ɷɥɟɦɟɧɬɨɜ ɪɟɲɟɬɤɢ, ɫɠɚɬɵɯ 

ɷɥɟɦɟɧɬɨɜ ɪɟɲɟɬɤɢ ɤɪɟɫɬɨɜɨɝɨ ɫɟɱɟɧɢɹ - 0.95 
 - ɫɠɚɬɵɯ ɷɥɟɦɟɧɬɨɜ ɪɟɲɟɬɤɢ ɬɚɜɪɨɜɨɝɨ ɫɟɱɟɧɢɹ ɩɪɢ ɝɢɛɤɨɫɬɢ ɢɯ ɛɨɥɶɲɟ 

60 - 0.8 
ɋɬɚɥɶ: C245 
Ƚɪɭɩɩɚ ɤɨɧɫɬɪɭɤɰɢɣ ɩɨ ɩɪɢɥɨɠɟɧɢɸ ȼ ɋɉ 16.13330.2017 2 
Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ 1 
Ɍɢɩ ɷɥɟɦɟɧɬɚ - ɗɥɟɦɟɧɬ ɪɟɲɟɬɤɢ 
Ⱦɥɢɧɚ ɷɥɟɦɟɧɬɚ 3,15 ɦ 
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ɋɟɱɟɧɢɟ 

 

ɉɪɨɮɢɥɶ: ɍɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93 L50x5 

 

Ɍɚɛɥɢɰɚ 2.13 – ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ  
 ɉɚɪɚɦɟɬɪ Ɂɧɚɱɟɧɢɟ ȿɞɢɧɢɰɵ 

ɢɡɦɟɪɟɧɢɹ 
1 2 3 4 
A ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ 9,6 ɫɦ2 

Av,y ɍɫɥɨɜɧɚɹ ɩɥɨɳɚɞɶ ɫɪɟɡɚ ɜɞɨɥɶ ɨɫɢ U 4,152 ɫɦ2 
Av,z ɍɫɥɨɜɧɚɹ ɩɥɨɳɚɞɶ ɫɪɟɡɚ ɜɞɨɥɶ ɨɫɢ V 3,569 ɫɦ2 

 ɍɝɨɥ ɧɚɤɥɨɧɚ ɝɥɚɜɧɵɯ ɨɫɟɣ ɢɧɟɪɰɢɢ -90 Ƚɪɚɞ 
Iy Ɇɨɦɟɧɬ ɢɧɟɪɰɢɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚɥɶɧɨɣ ɨɫɢ Y1 

ɩɚɪɚɥɥɟɥɶɧɨɣ ɨɫɢ Y 
22,387 ɫɦ4 

Iz Ɇɨɦɟɧɬ ɢɧɟɪɰɢɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚɥɶɧɨɣ ɨɫɢ Z1 
ɩɚɪɚɥɥɟɥɶɧɨɣ ɨɫɢ Z 

54,181 ɫɦ4 

It Ɇɨɦɟɧɬ ɢɧɟɪɰɢɢ ɩɪɢ ɫɜɨɛɨɞɧɨɦ ɤɪɭɱɟɧɢɢ 0,742 ɫɦ4 
Iw ɋɟɤɬɨɪɢɚɥɶɧɵɣ ɦɨɦɟɧɬ ɢɧɟɪɰɢɢ 0 ɫɦ6 
iy Ɋɚɞɢɭɫ ɢɧɟɪɰɢɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɢ Y1 1,527 ɋɦ 
iz Ɋɚɞɢɭɫ ɢɧɟɪɰɢɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɢ Z1 2,376 ɋɦ 

Wu+ Ɇɚɤɫɢɦɚɥɶɧɵɣ ɦɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɨɫɢ U 

15,767 ɫɦ3 

Wu- Ɇɢɧɢɦɚɥɶɧɵɣ ɦɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɨɫɢ U 

6,253 ɫɦ3 

Wv+ Ɇɚɤɫɢɦɚɥɶɧɵɣ ɦɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɨɫɢ V 

10,033 ɫɦ3 

Wv- Ɇɢɧɢɦɚɥɶɧɵɣ ɦɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɨɫɢ V 

10,033 ɫɦ3 

Wpl,u ɉɥɚɫɬɢɱɟɫɤɢɣ ɦɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɨɫɢ U 

9,279 ɫɦ3 

Wpl,v ɉɥɚɫɬɢɱɟɫɤɢɣ ɦɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɨɫɢ V 

17,47 ɫɦ3 

Iu Ɇɚɤɫɢɦɚɥɶɧɵɣ ɦɨɦɟɧɬ ɢɧɟɪɰɢɢ 54,181 ɫɦ4 
Iv Ɇɢɧɢɦɚɥɶɧɵɣ ɦɨɦɟɧɬ ɢɧɟɪɰɢɢ 22,387 ɫɦ4 
iu Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɞɢɭɫ ɢɧɟɪɰɢɢ 2,376 ɋɦ 
iv Ɇɢɧɢɦɚɥɶɧɵɣ ɪɚɞɢɭɫ ɢɧɟɪɰɢɢ 1,527 ɋɦ 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.15 
1 2 3 4 

au+ əɞɪɨɜɨɟ ɪɚɫɫɬɨɹɧɢɟ ɜɞɨɥɶ ɩɨɥɨɠɢɬɟɥɶɧɨɝɨ 
ɧɚɩɪɚɜɥɟɧɢɹ ɨɫɢ Y(U) 

1,045 ɫɦ 

au- əɞɪɨɜɨɟ ɪɚɫɫɬɨɹɧɢɟ ɜɞɨɥɶ ɨɬɪɢɰɚɬɟɥɶɧɨɝɨ 
ɧɚɩɪɚɜɥɟɧɢɹ ɨɫɢ Y(U) 

1,045 ɫɦ 

av+ əɞɪɨɜɨɟ ɪɚɫɫɬɨɹɧɢɟ ɜɞɨɥɶ ɩɨɥɨɠɢɬɟɥɶɧɨɝɨ 
ɧɚɩɪɚɜɥɟɧɢɹ ɨɫɢ Z(V) 

1,642 ɫɦ 

av- əɞɪɨɜɨɟ ɪɚɫɫɬɨɹɧɢɟ ɜɞɨɥɶ ɨɬɪɢɰɚɬɟɥɶɧɨɝɨ 
ɧɚɩɪɚɜɥɟɧɢɹ ɨɫɢ Z(V) 

0,651 ɫɦ 

P ɉɟɪɢɦɟɬɪ 41,219 ɫɦ 
 
Ɍɚɛɥɢɰɚ 2.16 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɨ ɤɨɦɛɢɧɚɰɢɹɦ ɡɚɝɪɭɠɟɧɢɣ N = -27,09 ɤɇ 

ɉɪɨɜɟɪɟɧɨ ɩɨ ɋɇɢɉ ɉɪɨɜɟɪɤɚ Ʉɨɷɮɮɢɰɢɟɧɬ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

1 2 3 
ɩ.7.1.1 ɉɪɨɱɧɨɫɬɶ ɷɥɟɦɟɧɬɚ 0,147 

ɩ.7.1.3 ɍɫɬɨɣɱɢɜɨɫɬɶ ɷɥɟɦɟɧɬɚ ɜ ɩɥɨɫɤɨɫɬɢ ɮɟɪɦɵ 0,617 

ɩ.7.1.3 ɍɫɬɨɣɱɢɜɨɫɬɶ ɷɥɟɦɟɧɬɚ ɢɡ ɩɥɨɫɤɨɫɬɢ 
ɮɟɪɦɵ 

0,437 

ɩɩ. 10.1.1-10.1.4, 10.4.1 Ƚɢɛɤɨɫɬɶ ɷɥɟɦɟɧɬɚ 0,954 

 
Ʉɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 0,954 - Ƚɢɛɤɨɫɬɶ ɷɥɟɦɟɧɬɚ 
Ɉɬɱɟɬ ɫɮɨɪɦɢɪɨɜɚɧ ɩɪɨɝɪɚɦɦɨɣ Ʉɪɢɫɬɚɥɥ (64-ɛɢɬ), ɜɟɪɫɢɹ: 21.1.1.1 ɨɬ 

22.07.2015 
 
Ɋɟɡɭɥɶɬɚɬɵ ɩɨɞɛɨɪɚ ɫɟɱɟɧɢɣ ɫɬɟɪɠɧɟɣ ɫɬɪɨɩɢɥɶɧɨɣ ɮɟɪɦɵ ɫɜɨɞɢɦ ɜ 

ɬɚɛɥɢɰɭ 2.17 
 

Ɍɚɛɥɢɰɚ 2.17 – ɋɟɱɟɧɢɹ ɫɬɟɪɠɧɟɣ ɫɬɪɨɩɢɥɶɧɨɣ ɮɟɪɦɵ 
ɗɥɟɦɟɧɬ 
ɮɟɪɦɵ  

ɋɬɟɪɠɟɧɶ ɋɟɱɟɧɢɟ 

1 2 3 
ȼɟɪɯɧɢɣ ɩɨɹɫ 1-2 ɍɝɨɥɨɤ ɧɟɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8510-86 2L140x90x8 

2-3 ɍɝɨɥɨɤ ɧɟɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8510-86 2L140x90x8 
3-4 ɍɝɨɥɨɤ ɧɟɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8510-86 2L140x90x8 
4-5 ɍɝɨɥɨɤ ɧɟɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8510-86 2L140x90x8 
5-6 ɍɝɨɥɨɤ ɧɟɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8510-86 2L140x90x8 
6-7 ɍɝɨɥɨɤ ɧɟɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8510-86 2L140x90x8 
7-8 ɍɝɨɥɨɤ ɧɟɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8510-86 2L140x90x8 
8-9 ɍɝɨɥɨɤ ɧɟɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8510-86 2L140x90x8 
9-10 ɍɝɨɥɨɤ ɧɟɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8510-86 2L140x90x8 
10-11 ɍɝɨɥɨɤ ɧɟɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8510-86 2L140x90x8 

ɇɢɠɧɢɣ ɩɨɹɫ 12-13 ɍɝɨɥɨɤ ɧɟɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8510-86 2L65ɯ50ɯ5; 
13-14 ɍɝɨɥɨɤ ɧɟɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8510-86 2L75x50x6 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.17 
1 2 3 

ɇɢɠɧɢɣ ɩɨɹɫ 14-15 ɍɝɨɥɨɤ ɧɟɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8510-86 2L75x50x6 
15-16 ɍɝɨɥɨɤ ɧɟɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8510-86 2L75x50x6 
16-17 ɍɝɨɥɨɤ ɧɟɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8510-86 2L65ɯ50ɯ5 

ɋɬɨɣɤɢ 3-13 ɍɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93 2L50x5 
5-14 ɍɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93 2L50x5 
7-15 ɍɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93 2L50x5 
9-16 ɍɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93 2L50x5 

Ɉɩɨɪɧɵɟ 
ɪɚɫɤɨɫɵ 

2-12 ɍɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93 2L75x5 
10-17 ɍɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93 2L75x5 

Ɋɚɫɤɨɫɵ 2-13 ɍɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93 2L80ɯ5,5 
4-13 ɍɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93 2L80ɯ5,5 
4-14 ɍɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93 2L80ɯ5,5 
6-14 ɍɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93 2L80ɯ5,5 
6-15 ɍɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93 2L80ɯ5,5 
8-15 ɍɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93 2L80ɯ5,5 
8-16 ɍɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93 2L80ɯ5,5 
10-16 ɍɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93 2L80ɯ5,5 
10-17 ɍɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93 2L80ɯ5,5 

 
2.3.4 Ɋɚɫɱɟɬ ɢ ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɭɡɥɨɜ ɫɬɪɨɩɢɥɶɧɨɣ ɮɟɪɦɵ 
 
Ɋɚɫɱɟɬ ɭɡɥɨɜ ɛɵɥ ɩɪɨɢɡɜɟɞɟɧ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɵ «Ʉɨɦɟɬɚ-2» ɢɡ 

ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ «SCAD». Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɪɢɜɟɞɟɧɵ ɧɢɠɟ 
 
ɍɡɟɥ 1 

 
Ɋɚɫɱɟɬ ɜɵɩɨɥɧɟɧ ɩɨ ɋɉ 53-102-2004 
- Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ γn = 1; 
- Ʉɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ 1; 
- ɋɬɚɥɶ C245; 
- Ɂɚɜɨɞɫɤɚɹ ɫɜɚɪɤɚ; 
- Ɋɭɱɧɚɹ; 
- ɉɨɥɨɠɟɧɢɟ ɲɜɚ - ȼ ɥɨɞɨɱɤɭ; 
 

Ɍɚɛɥɢɰɚ 2.18 – ɗɥɟɦɟɧɬɵ ɭɡɥɚ 

 

a = 3,15 ɦ 
b = 3,15 ɦ 
c = 1,45 ɦ 
d = 1,45 ɦ 
e = 1,55 ɦ 

ɗɥɟɦɟɧɬ Ɍɢɩ 
ɫɟɱɟɧɢɹ 

ɉɪɨɮɢɥɶ 

1 2 3 
1 

 
 
L65x50x5 (ɍɝɨɥɨɤ ɧɟɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8510-86*) 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.18 
1 2 3 
2 

 
 
L75x5 (ɍɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93) 

3 
 

 
L140x90x8 (ɍɝɨɥɨɤ ɧɟɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8510-86*) 

4 
 

 
L50x5 (ɍɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93) 

 
Ɍɨɥɳɢɧɚ ɮɚɫɨɧɤɢ t = 8 ɦɦ 

Ʉɨɧɫɬɪɭɤɰɢɹ 
b = 170 ɦɦ 
b1 = 190 ɦɦ 
bv = 190 ɦɦ 
bn = 190 ɦɦ 
h1 = 235 ɦɦ 
hv = 235 ɦɦ 
hn = 440 ɦɦ 
a = 20 ɦɦ 
an = 10 ɦɦ 
c1 = 150 ɦɦ 
c2 = 52 ɦɦ 
c3 = 50 ɦɦ 
c4 = 91 ɦɦ 
c5 = 52 ɦɦ 
c6 = 50 ɦɦ 
c7 = 88 ɦɦ 
t1 = 8 ɦɦ 
tv = 20 ɦɦ 
tn = 20 ɦɦ 
s = 98 ɦɦ 
dv = 50 ɦɦ 
dn = 45 ɦɦ 
nv = 2 
nn = 3 
 

 
Ɍɚɛɥɢɰɚ 2.19 - ɋɜɚɪɧɵɟ ɲɜɵ 

ɒɜɵ 
(ɦɦ) 

K1 K2 K3 K4 K5 K6 K7 K8 K9 K10 

1 2 3 4 5 6 7 8 9 10 11 
Ʉɚɬɟɬ 6 6 6 6 9 9 6 6 9 9 
Ⱦɥɢɧɚ 90 90 120 60 50 50 50 50 235 100 

 
ɍɫɢɥɢɹ 
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Ɍɚɛɥɢɰɚ 2.20 – ɡɧɚɱɟɧɢɹ ɭɫɢɥɢɣ ɜ ɫɬɟɪɠɧɹɯ ɭɡɥɚ ɮɟɪɦɵ 
 N1 N2 N3 N4 

1 2 3 4 5 
 ɤɇ ɤɇ ɤɇ ɤɇ 
1 119,99 173,99 -0,196 0,284 
 

Ɍɚɛɥɢɰɚ 2.21 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ  
ɉɪɨɜɟɪɟɧɨ ɩɨ ɋɉ ɉɪɨɜɟɪɤɚ Ʉɨɷɮɮɢɰɢɟɧɬ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
1 2 3 

ɩ.15.2.9, (165), (166), 
ɩ.15.2.10, (168) 

ɉɪɨɱɧɨɫɬɶ ɛɨɥɬɨɜ ɜɟɪɯɧɟɝɨ ɩɨɹɫɚ ɧɚ ɫɪɟɡ ɢ 
ɫɦɹɬɢɟ 

0,001 

ɩ.15.2.9, (165), (166), 
ɩ.15.2.10, (168) 

ɉɪɨɱɧɨɫɬɶ ɛɨɥɬɨɜ ɧɢɠɧɟɝɨ ɩɨɹɫɚ ɧɚ ɫɪɟɡ ɢ 
ɫɦɹɬɢɟ 

0,444 

ɩ.15.2.9, (167), ɩ.15.2.10, 
(168) 

ɉɪɨɱɧɨɫɬɶ ɛɨɥɬɨɜ ɧɢɠɧɟɝɨ ɩɨɹɫɚ ɧɚ 
ɪɚɫɬɹɠɟɧɢɟ 

0,774 

ɩ.9.2.1, (35) ɉɪɨɱɧɨɫɬɶ ɮɥɚɧɰɚ ɧɢɠɧɟɝɨ ɩɨɹɫɚ ɧɚ ɢɡɝɢɛ 0,337 
 ɉɪɨɱɧɨɫɬɶ ɮɥɚɧɰɚ ɧɢɠɧɟɝɨ ɩɨɹɫɚ ɧɚ 

ɫɦɹɬɢɟ. 
0,093 

ɩ.15.1.16, (155), (156), 
ɩ.15.1.17, (157), (158), 
ɩ.15.1.19, (161), (162) 

ɉɪɨɱɧɨɫɬɶ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɮɥɚɧɰɚ ɫ 
ɮɚɫɨɧɤɨɣ ɜɟɪɯɧɟɝɨ ɩɨɹɫɚ 

4,715*10-004 

ɩ.15.1.16, (155), (156), 
ɩ.15.1.17, (157), (158), 
ɩ.15.1.19, (161), (162) 

ɉɪɨɱɧɨɫɬɶ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɮɥɚɧɰɚ ɫ 
ɮɚɫɨɧɤɨɣ ɧɢɠɧɟɝɨ ɩɨɹɫɚ 

0,717 

 

Ʉɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 0,774 - ɉɪɨɱɧɨɫɬɶ ɛɨɥɬɨɜ ɧɢɠɧɟɝɨ ɩɨɹɫɚ ɧɚ 
ɪɚɫɬɹɠɟɧɢɟ 

Ɉɬɱɟɬ ɫɮɨɪɦɢɪɨɜɚɧ ɩɪɨɝɪɚɦɦɨɣ ɄɈɆȿɌȺ (64-ɛɢɬ), ɜɟɪɫɢɹ: 21.1.1.1 ɨɬ 
22.07.2015 

 
ɍɡɟɥ 2 
 
Ɋɚɫɱɟɬ ɜɵɩɨɥɧɟɧ ɩɨ ɋɉ 53-102-2004 
Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ  γn = 1 
Ʉɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ 1 
ɋɬɚɥɶ C245 
Ɂɚɜɨɞɫɤɚɹ ɫɜɚɪɤɚ 
Ɋɭɱɧɚɹ 
ɉɨɥɨɠɟɧɢɟ ɲɜɚ - ȼ ɥɨɞɨɱɤɭ 
 

Ɍɚɛɥɢɰɚ 2.22 – ɷɥɟɦɟɧɬɵ ɭɡɥɚ 

 

a = 3,15 ɦ 
b = 3,15 ɦ 
c = 3 ɦ 
d = 3 ɦ 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.22 
ɗɥɟɦɟɧ

ɬ 
Ɍɢɩ 

ɫɟɱɟɧɢɹ 
ɉɪɨɮɢɥɶ 

1 2 3 
1 

 
 
L90x56x6 (ɍɝɨɥɨɤ ɧɟɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8510-86*) 

2 
 

 
L75x50x6 (ɍɝɨɥɨɤ ɧɟɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8510-86*) 

3 
 

 
L80x5 (ɍɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93) 

4 
 

 
L50x5 (ɍɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93) 

5 
 

 
L80x5 (ɍɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93) 

 
Ɍɨɥɳɢɧɚ ɮɚɫɨɧɤɢ t = 10 ɦɦ 
Ɍɨɥɳɢɧɚ ɧɚɤɥɚɞɤɢ t1 = 8 ɦɦ 
 

Ʉɨɧɫɬɪɭɤɰɢɹ 

 

b = 670 ɦɦ 
b1 = 440 ɦɦ 
bL = 330 ɦɦ 
bR = 210 ɦɦ 
h = 260 ɦɦ 
h1 = 90 ɦɦ 
hL = 55 ɦɦ 
hR = 70 ɦɦ 
a = 20 ɦɦ 
c3 = 52 ɦɦ 
c4 = 50 ɦɦ 
c5 = 52 ɦɦ 
cL = 98 ɦɦ 
cR = 78 ɦɦ 
l = 320 ɦɦ 
lR = 180 ɦɦ 
 

 
Ɍɚɛɥɢɰɚ 2.33 – ɋɜɚɪɧɵɟ ɲɜɵ 
ɒɜɵ 
(ɦɦ) 

K1 K2 K3 K4 K5 K6 K7 K8 K9 K10 K11 K12 

1 2 3 4 5 6 7 8 9 10 11 12 13 
Ʉɚɬɟɬ  7 7 7 7 6 6 6 6 6 6 7 7 
Ⱦɥɢɧɚ 160 160 80 80 50 80 50 50 100 50 320 180 
 

ɍɫɢɥɢɹ 
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Ɍɚɛɥɢɰɚ 2.34 – ɭɫɢɥɢɹ ɜ ɫɬɟɪɠɧɹɯ ɭɡɥɚ ɮɟɪɦɵ 
 N1 N2 N3 N4 N5 

1 2 3 4 5 6 
 ɤɇ ɤɇ ɤɇ ɤɇ ɤɇ 
1 280,28 119,99 -96,47 -27,09 135,92 
 
Ɍɚɛɥɢɰɚ 2.35 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ  

ɉɪɨɜɟɪɟɧɨ ɩɨ ɋɉ ɉɪɨɜɟɪɤɚ Ʉɨɷɮɮɢɰɢɟɧɬ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

1 2 3 
ɩ.15.1.16, (155) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ ɨɛɭɲɤɟ 

ɭɝɨɥɤɚ ɥɟɜɨɝɨ ɪɚɫɤɨɫɚ 
0,433 

ɩ.15.1.16, (155) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ ɩɟɪɟ ɭɝɨɥɤɚ 
ɥɟɜɨɝɨ ɪɚɫɤɨɫɚ 

0,111 

ɩ.15.1.16, (156) ɉɪɨɱɧɨɫɬɶ ɧɚ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ 
ɨɛɭɲɤɟ ɭɝɨɥɤɚ ɥɟɜɨɝɨ ɪɚɫɤɨɫɚ 

0,391 

ɩ.15.1.16, (156) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ ɩɟɪɟ 
ɭɝɨɥɤɚ ɥɟɜɨɝɨ ɪɚɫɤɨɫɚ 

0,101 

ɩ.15.1.16, (155) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ ɨɛɭɲɤɟ 
ɭɝɨɥɤɚ ɫɬɨɣɤɢ 

0,09 

ɩ.15.1.16, (155) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ ɩɟɪɟ ɭɝɨɥɤɚ 
ɫɬɨɣɤɢ 

0,035 

ɩ.15.1.16, (156) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ 
ɨɛɭɲɤɟ ɭɝɨɥɤɚ ɫɬɨɣɤɢ 

0,081 

ɩ.15.1.16, (156) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ ɩɟɪɟ 
ɭɝɨɥɤɚ ɫɬɨɣɤɢ 

0,032 

ɩ.15.1.16, (155) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ ɨɛɭɲɤɟ 
ɭɝɨɥɤɚ ɩɪɚɜɨɝɨ ɪɚɫɤɨɫɚ 

0,609 

ɩ.15.1.16, (155) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ ɩɟɪɟ ɭɝɨɥɤɚ 
ɩɪɚɜɨɝɨ ɪɚɫɤɨɫɚ 

0,51 

ɩ.15.1.16, (156) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ 
ɨɛɭɲɤɟ ɭɝɨɥɤɚ ɩɪɚɜɨɝɨ ɪɚɫɤɨɫɚ 

0,551 

ɩ.15.1.16, (156) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ ɩɟɪɟ 
ɭɝɨɥɤɚ ɩɪɚɜɨɝɨ ɪɚɫɤɨɫɚ 

0,461 

ɩ.8.1.1, (5) ɉɪɨɱɧɨɫɬɶ ɩɨ ɩɥɨɳɚɞɢ ɧɚɤɥɚɞɤɢ ɩɪɢ ɫɦɟɧɟ 
ɫɟɱɟɧɢɹ ɩɨɹɫɚ 

0,684 

ɩ.15.1.16, (155), (156) ɉɪɨɱɧɨɫɬɶ ɩɨ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɲɜɨɜ 
ɤɪɟɩɹɳɢɯ ɧɚɤɥɚɞɤɭ 

0,077 

ɩ.15.1.16, (155) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ ɨɛɭɲɤɟ 
ɥɟɜɨɝɨ ɩɨɹɫɧɨɝɨ ɭɝɨɥɤɚ 

0,617 

ɩ.15.1.16, (155) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ ɩɟɪɟ ɥɟɜɨɝɨ 
ɩɨɹɫɧɨɝɨ ɭɝɨɥɤɚ 

0,197 

ɩ.15.1.16, (156) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ 
ɨɛɭɲɤɟ ɥɟɜɨɝɨ ɩɨɹɫɧɨɝɨ ɭɝɨɥɤɚ 

0,557 

ɩ.15.1.16, (156) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ ɩɟɪɟ 
ɥɟɜɨɝɨ ɩɨɹɫɧɨɝɨ ɭɝɨɥɤɚ 

0,178 

ɩ.15.1.16, (155) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ ɨɛɭɲɤɟ 
ɩɪɚɜɨɝɨ ɩɨɹɫɧɨɝɨ ɭɝɨɥɤɚ 

0,246 

ɩ.15.1.16, (155) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ ɩɟɪɟ ɩɪɚɜɨɝɨ 
ɩɨɹɫɧɨɝɨ ɭɝɨɥɤɚ 

0,073 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.35 – ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ 
1 2 3 

ɩ.15.1.16, (156) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ 
ɨɛɭɲɤɟ ɩɪɚɜɨɝɨ ɩɨɹɫɧɨɝɨ ɭɝɨɥɤɚ 

0,223 

ɩ.15.1.16, (156) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ ɩɟɪɟ 
ɩɪɚɜɨɝɨ ɩɨɹɫɧɨɝɨ ɭɝɨɥɤɚ 

0,066 

 
Ʉɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 0,684 - ɉɪɨɱɧɨɫɬɶ ɩɨ ɩɥɨɳɚɞɢ ɧɚɤɥɚɞɤɢ ɩɪɢ 

ɫɦɟɧɟ ɫɟɱɟɧɢɹ ɩɨɹɫɚ 
Ɉɬɱɟɬ ɫɮɨɪɦɢɪɨɜɚɧ ɩɪɨɝɪɚɦɦɨɣ ɄɈɆȿɌȺ (64-ɛɢɬ), ɜɟɪɫɢɹ: 21.1.1.1 ɨɬ 

22.07.2015 
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ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɮɭɧɞɚɦɟɧɬɨɜ 
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3.1 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 
 
3.1.1 ɂɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 
 
ɇɟɨɛɯɨɞɢɦɨ ɡɚɩɪɨɟɤɬɢɪɨɜɚɬɶ ɮɭɧɞɚɦɟɧɬ ɩɨɞ ɦɟɬɚɥɥɢɱɟɫɤɭɸ ɤɨɥɨɧɧɭ 

ɛɟɫɩɨɞɜɚɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɡɞɚɧɢɹ ɫ ɪɚɡɦɟɪɚɦɢ 192 ɦ ɜ ɨɫɹɯ 1-34; 
ɩɪɨɥɟɬɨɦ 30 ɦ ɜ ɨɫɹɯ Ⱥ – ȿ. Ɂɚ ɨɬɧɨɫɢɬɟɥɶɧɭɸ ɨɬɦɟɬɤɭ 0,000 ɩɪɢɧɹɬ ɭɪɨɜɟɧɶ 
ɱɢɫɬɨɝɨ ɩɨɥɚ ɡɞɚɧɢɹ, ɱɬɨ ɫɨɨɬɜɟɬɫɜɭɟɬ ɚɛɫɨɥɸɬɧɨɣ ɨɬɦɟɬɤɟ 148,150. 

ɍɪɨɜɟɧɶ ɝɪɭɧɬɨɜɵɯ ɜɨɞ -3,000 . 
ɇɨɪɦɚɬɢɜɧɚɹ ɝɥɭɛɢɧɚ ɩɪɨɦɟɪɡɚɧɢɹ ɫɭɝɥɢɧɢɫɬɵɯ ɝɪɭɧɬɨɜ – 2,1 ɦ. 
ɂɧɠɟɧɟɪɧɨ – ɝɟɨɥɨɝɢɱɟɫɤɚɹ ɤɨɥɨɧɤɚ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 3.1. 
 

 
Ɋɢɫɭɧɨɤ 3.1 – ɢɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɚɹ ɤɨɥɨɧɤɚ. 
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Ɍɚɛɥɢɰɚ 3.1 - Ɉɰɟɧɤɚ ɢɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɩɥɨɳɚɞɤɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ  
ɉɨɥɧɨɟ 

ɧɚɢɦɟɧɨɜɚɧɢɟ 
ɝɪɭɧɬɚ 

h, 
ɦ 

W, 
ɞ.ɟ. 

ɟ, 
ɞ.ɟ. 

ɉɥɨɬɧɨɫɬɶ,  
ɬ/ɦ3 

γ(γsb)
, 

ɤɇ/ɦ
3 

JL, 
ɞ.ɟ. 

WL WP Sr, 
ɞ.ɟ. 

Ɋɚɫɱɟɬɧɵɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

R0, 
ɤɉɚ 

ɟ, 
ɞ. ɟ. 

ρ ρs ρd φII, 
ɝɪɚɞ 

ɋII, 
ɤɉɚ 

ȿ, 
Ɇɉɚ 

ɋɭɝɥɢɧɨɤ 
ɬɭɝɨɩɥɚɫɬɢɱɧɵɣ 

2,5 0,27 0,86 1,85 2,7 1,57 18,5 0,46 0,35 0,2 0,85 21,3 24,5 18,5 214 0,72 

ɋɭɩɟɫɶ ɬɜɟɪɞɚɹ 3,5 0,14 0,54 2,0 2,7 1,75 20 <0 0,37 0,35 0,7 29,1 17,4 24,8 290 0,54 
ɋɭɝɥɢɧɨɤ 

ɬɭɝɨɩɥɚɫɬɢɱɧɵɣ 
4,0 0,27 0,86 1,85 2,7 1,46 18,5 0,46 0,35 0,2 0,85 19 18 11 185 0,85 

ɉɟɫɨɤ ɩɵɥɟɜɚɬɵɣ, 
ɜɨɞɨɧɚɫɵɳɟɧɧɵɣ, 
ɫɪɟɞɧɟɣ ɩɥɨɬɧɨɫɬɢ  

2,0 0,08 0,72 1,68 2,66 1,56 16,8 - - - 1 27,6 2,8 13,8 300 0,71 
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3.1.2 ɇɚɝɪɭɡɤɢ ɧɚ ɨɫɧɨɜɚɧɢɟ   
 
Ⱦɥɢɧɧɚ ɤɨɥɨɧɧɵ – 6.35 ɦ; Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɭɪɨɜɧɹ ɱɢɫɬɨɝɨ ɩɨɥɚ ɞɨ ɨɛɪɟɡɚ 

ɮɭɧɞɚɦɟɧɬɚ – 0,35 ɦ. 
Ɉɩɪɟɞɟɥɹɟɦ ɪɚɫɱɟɬɧɵɣ ɜɟɫ ɤɨɥɨɧɧɵ  
 
Gk1 = 218,69·6·1,05·1 = 1,38 ɬ; 

 
ɋɛɨɪ ɧɚɝɪɭɡɨɤ ɧɚ ɮɭɧɞɚɦɟɧɬ:  
 
- ɫɧɟɝɨɜɚɹ ɧɚɝɪɭɡɤɚ – 14,38 ɤɇ/ɦ2; 
-  ɤɪɨɜɥɹ –  0,659 ɤɇ/ɦ2; 
- ɮɟɪɦɚ – 2138 ɤɝ/ɲɬ · 1,05 = 2245 ɤɝ = 2,25 ɬ; 
- ɤɪɚɧ – 3,2 ɬ · 1,2 · 0,5 = 1,92 ɬ; 
- ɩɪɨɝɨɧɵ – 126 ɤɝ/ɲɬ ·1,05 · 7 ɲɬ = 0,95 ɬ; 
- ɤɨɥɨɧɧɵ – 1,38 ɬ; 
- ɩɨɥ – 2,5 ɬ · 0,2 · 1,1 = 0,55 ɬ; 
- ɩɨɥɟɡɧɚɹ – 2 ɤɉɚ · 1,2 = 2,4 ɤɉɚ = 0,24 ɬ/ɦ2; 
Ƚɪɭɡɨɜɚɹ ɩɥɨɳɚɞɶ – S = 6 · 30 = 180 ɦ2 
ɉɪɢɜɟɞɟɦ ɧɚɝɪɭɡɤɢ ɤ ɨɞɧɨɣ ɟɞɢɧɢɰɟ ɢɡɦɟɪɟɧɢɹ ɢ ɩɨɫɱɢɬɚɟɦ ɢɯ ɫɭɦɦɭ 
 
N= (0,144+0,066+0,24)·180+2,25+1,92+0,95+1,38+0,55=150,74 ɬ=1478,3 ɤɇ 
 
3.2 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɮɭɧɞɚɦɟɧɬɚ ɦɟɥɤɨɝɨ ɡɚɥɨɠɟɧɢɹ  
 
3.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɝɥɭɛɢɧɵ ɡɚɥɨɠɟɧɢɹ ɮɭɧɞɚɦɟɧɬɚ  

 
Ƚɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɮɭɧɞɚɦɟɧɬɚ ɜ ɩɭɱɢɧɢɫɬɵɯ ɝɪɭɧɬɚɯ ɞɨɥɠɧɚ ɛɵɬɶ 

ɛɨɥɶɲɟ ɪɚɫɱɟɬɧɨɣ ɝɥɭɛɢɧɵ ɫɟɡɨɧɧɨɝɨ ɩɪɨɦɟɪɡɚɧɢɹ ɝɪɭɧɬɚ. ɗɬɨ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ 
ɢɫɤɥɸɱɟɧɢɹ ɜɨɡɦɨɠɧɵɯ ɧɟɝɚɬɢɜɧɵɯ ɩɨɫɥɟɞɫɬɜɢɣ ɜɨɡɞɟɣɫɬɜɢɹ ɩɭɱɟɧɢɹ ɝɪɭɧɬɚ. 

 
Ɋɚɫɱɟɬɧɚɹ ɝɥɭɛɢɧɚ ɩɪɨɦɟɪɡɚɧɢɹ ɝɪɭɧɬɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 
df=ɤn∙dfn,                   (3.1) 

 
ɝɞɟ  kn – ɤɨɷɮɮɢɰɢɟɧɬ ɜɥɢɹɧɢɹ ɬɟɩɥɨɜɨɝɨ ɪɟɠɢɦɚ ɫɨɨɪɭɠɟɧɢɹ, ɫɨɫɬɚɜɥɹɸɳɢɣ  
ɞɥɹ ɧɚɪɭɠɧɵɯ ɫɬɟɧ ɨɬɚɩɥɢɜɚɟɦɵɯ ɩɪɨɦɵɲɥɟɧɧɵɯ ɡɞɚɧɢɣ ɫ ɩɨɥɚɦɢ ɩɨ ɝɪɭɧɬɭ 
0,7; 

dfn– ɧɨɪɦɚɬɢɜɧɚɹ ɝɥɭɛɢɧɚ ɩɪɨɦɟɪɡɚɧɢɹ ɫɭɝɥɢɧɤɨɜ ɢ ɝɥɢɧ (ɞɥɹ Ⱥɛɚɤɚɧɚ – 
2,1 ɦ).  

 
df = ɤn∙dfn = 0,7∙2,1 = 1,47 ɦ. 
 



50 

 

Ɍɚɤ ɤɚɤ ɝɪɭɧɬ – ɫɭɝɥɢɧɨɤ ɹɜɥɹɟɬɫɹ ɩɭɱɢɧɢɫɬɵɦ, ɬɨ ɧɟɨɛɯɨɞɢɦɨ ɡɚɥɨɠɢɬɶ 
ɮɭɧɞɚɦɟɧɬ ɧɢɠɟ ɭɪɨɜɧɹ ɩɪɨɦɟɪɡɚɧɢɹ ɝɪɭɧɬɚ. Ɋɚɫɱɟɬɧɚɹ ɝɥɭɛɢɧɚ ɩɪɨɦɟɪɡɚɧɢɹ 
ɫɨɫɬɚɜɥɹɟɬ 1,47 ɦ, ɨɛɪɟɡ ɮɭɧɞɚɦɟɧɬɚ ɧɚ ɨɬɦ. -0,350. ɂɫɯɨɞɹ ɢɡ ɷɬɨɝɨ ɩɪɢɧɢɦɚɟɦ 
ɝɥɭɛɢɧɭ ɡɚɥɨɠɟɧɢɹ ɮɭɧɞɚɦɟɧɬɚ ɪɚɜɧɨɣ 1850 ɦɦ, ɜɵɫɨɬɚ ɮɭɧɞɚɦɟɧɬɚ ɫɨɫɬɚɜɢɬ 
1500 ɦɦ (ɤɪɚɬɧɨ 300 ɦɦ). 

 
3.2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɡɦɟɪɨɜ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ ɢ ɪɚɫɱɟɬɧɨɝɨ 

ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ  
 

ɉɥɨɳɚɞɶ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 𝐴 = ேோబ−ఊ೙𝑡∙ௗ,                 (3.2) 

 
ɝɞɟ N – ɦɚɤɫɢɦɚɥɶɧɚɹ ɫɭɦɦɚ ɧɨɪɦɚɬɢɜɧɵɯ ɜɟɪɬɢɤɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ, 
ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɨɛɪɟɡɟ ɮɭɧɞɚɦɟɧɬɚ, ɤɇ; 
 ܴ଴ – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɪɭɧɬɚ, ɤɇ/ɦ2; 

γmt– ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɭɞɟɥɶɧɨɝɨ ɜɟɫɚ ɝɪɭɧɬɚ ɢ ɛɟɬɨɧɚ, ɪɚɜɧɨɟ 20 ɤɇ/ɦ3. 
d – ɝɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɮɭɧɞɚɦɟɧɬɚ, ɦ. 
 А = ଵସ଻଼,ଷଶଵସ−ଶ଴∙ଵ,଼ହ = ͺ,͵ͷ ɦ2; 

ɉɪɢɧɢɦɚɟɦ ɩɪɹɦɨɭɝɨɥɶɧɭɸ ɮɨɪɦɭ ɮɭɧɞɚɦɟɧɬɚ. ɋɨɨɬɧɨɲɟɧɢɟ ɫɬɨɪɨɧ η=l/b ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɧɢɦɚɬɶ ɜ ɩɪɟɞɟɥɚɯ η ≤ 1,2 – 1,5.   
Ɋɚɡɦɟɪɵ ɫɬɨɪɨɧ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ ɨɩɪɟɞɟɥɹɟɦ ɢɡ ɫɨɨɬɧɨɲɟɧɢɹ 
 ܾ = √𝐴η = √଼,ଷହଵ,ଷହ = ʹ,Ͷͻ ɦ             (3.3) 

 
Ⱦɥɢɧɭ ɮɭɧɞɚɦɟɧɬɚ ɨɩɪɟɞɟɥɹɟɦ ɢɡ ɫɨɨɬɧɨɲɟɧɢɹ 
 
l = η ∙ ܾ = 1.35 ∙ 2,49 = 3,36 ɦ            (3.4) 
 
Ɋɚɡɦɟɪɵ ɫɬɨɪɨɧ ɮɭɧɞɚɦɟɧɬɚ ɞɨɥɠɧɵ ɛɵɬɶ ɤɪɚɬɧɵɦɢ 300, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, 

ɩɪɢɧɢɦɚɟɦ b =2,7 ɦ, l = 3.6 ɦ. 
 
Ɋɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɪɭɧɬɚ R, ɤɇ/ɦ2, ɞɥɹ ɛɟɫɩɨɞɜɚɥɶɧɵɯ ɡɞɚɧɢɣ ɩɪɢ 

b < 10 ɦ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 
R=((γɫ1∙γɫ2)/Ʉ)∙MɄzbII + MgdII

/+Mcɫ,           (3.5) 
 

ɝɞɟ    γCI ɢ γC2 - ɤɨɷɮɮɢɰɢɟɧɬɵ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ, γCI =1,2, γC2 = 1,1;  
Ʉ – ɤɨɷɮɮɢɰɢɟɧɬ, ɪɚɜɧɵɣ 1, ɬɚɤ ɤɚɤ ɋ ɢ φ ɨɩɪɟɞɟɥɟɧɵ ɩɨ ɬɚɛɥɢɰɚɦ;  
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Ɇγ, Ɇg ɢ  Ɇc - ɤɨɷɮɮɢɰɢɟɧɬɵ, ɡɚɜɢɫɹɳɢɟ ɨɬ φ, Ɇγ = 0,57, Ɇg = 3,3, Ɇc = 
5,9. 

Ʉz – ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢ b≤10 ɦ, ɪɚɜɧɵɣ 1;  
γII - ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɭɞɟɥɶɧɨɝɨ ɜɟɫɚ ɝɪɭɧɬɚ ɧɢɠɟ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ 

(ɫɪɟɞɧɟɜɡɜɟɲɟɧɧɨɟ - ɩɪɢ ɫɥɨɢɫɬɨɦ ɧɚɩɥɚɫɬɨɜɚɧɢɢ ɞɨ ɝɥɭɛɢɧɵ z = b); 
ɫ - ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɭɞɟɥɶɧɨɝɨ ɫɰɟɩɥɟɧɢɹ ɝɪɭɧɬɚ ɩɨɞ ɩɨɞɨɲɜɨɣ 

ɮɭɧɞɚɦɟɧɬɚ, 24,5 ɤɇ/ɦ2;  
d - ɝɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɮɭɧɞɚɦɟɧɬɚ ɛɟɫɩɨɞɜɚɥɶɧɨɝɨ ɡɞɚɧɢɹ, 1,85 ɦ. 
 
R = ((1,25∙1)/1,1) ∙ [0,57∙1∙2,7∙19,7+3,3∙1,85∙17,68+5,9∙24,5] = 321,36 ɤɇ/ɦ2 
 
ȼɵɱɢɫɥɹɟɦ ɧɨɜɨɟ ɡɧɚɱɟɧɢɟ ɩɥɨɳɚɞɢ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ, ɩɨɞɫɬɚɜɥɹɹ ɜ 

ɮɨɪɦɭɥɭ R ɜɦɟɫɬɨ R0. 
 А = ଵସ଻଼,ଷଷଶଵ,ଷ଺−ଶ଴∙ଵ,଼ହ = ͷ,ʹ ɦ2; 

 ܾ = √𝐴η = √ ହ,ଶଵ,ଷହ = ͳ,ͻ͸ ɦ         

 
Ⱦɥɢɧɭ ɮɭɧɞɚɦɟɧɬɚ ɨɩɪɟɞɟɥɹɟɦ ɢɡ ɫɨɨɬɧɨɲɟɧɢɹ 
 
l = η ∙ ܾ = 1.35 ∙ 1,96 = 2,65 ɦ        
 
Ɋɚɡɦɟɪɵ ɫɬɨɪɨɧ ɮɭɧɞɚɦɟɧɬɚ ɞɨɥɠɧɵ ɛɵɬɶ ɤɪɚɬɧɵɦɢ 300, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, 

ɩɪɢɧɢɦɚɟɦ b =2,1 ɦ, l = 2,7 ɦ. 
 
3.2.3 ɉɪɢɜɟɞɟɧɢɟ ɧɚɝɪɭɡɨɤ ɤ ɩɨɞɨɲɜɟ ɮɭɧɞɚɦɟɧɬɚ  

 

ɉɪɢɜɟɞɟɧɢɟ ɧɚɝɪɭɡɨɤ ɤ ɩɨɞɨɲɜɟ ɮɭɧɞɚɦɟɧɬɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɚɦ 

 

NI
1 = 

ேˍଵ,ଵହ + ܾ ∙ ݈ ∙ ݀ ∙ ߛ̝ ˓             (3.6) 

 

M I
1= 

ʛˍଵ,ଵହ + ொˍℎфଵ,ଵହ ;              (3.7) 

 

QI
1= 

ொˍଵ,ଵହ               (3.8) 

 
ɉɪɢɧɢɦɚɟɦ ˍܰ= 1478,3 ɤɇ; ʛˍ= 124,91 ɤɇ*ɦ; ܳˍ=26,73 ɤɇ ; ℎф = 1,5 ɦ; ̝ߛ ˓= 20 ɤɇ/ɦ3; d = 1.85 ɦ; b = 2.1 ɦ; l = 2.7 ɦ. 
 

NI
1 = 

ଵସ଻଼,ଷଵ,ଵହ + ʹ.ͳ ∙ ʹ,͹ ∙ ͳ,ͺͷ ∙ ʹͲ= 1495,27 ɤɇ  
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M I
1= 

ଵଽଷ,ଽଵଵ,ଵହ + ଶ଺,଻ଷ∙ଵ,ହଵ,ଵହ  =203.49 ɤɇ*ɦ     

 

QI
1= 

ଶ଺,଻ଷଵ,ଵହ = 23,24 ɤɇ  

 
3.2.4 ɉɪɨɜɟɪɤɚ ɭɫɥɨɜɢɣ ɪɚɫɱɟɬɚ ɨɫɧɨɜɚɧɢɹ ɩɨ ɞɟɮɨɪɦɚɰɢɹɦ 
 
ɍɫɥɨɜɢɹ ɪɚɫɱɟɬɚ ɨɫɧɨɜɚɧɢɹ ɮɭɧɞɚɦɟɧɬɚ ɧɟɝɥɭɛɨɤɨɝɨ ɡɚɥɨɠɟɧɢɹ ɩɨ 

ɞɟɮɨɪɦɚɰɢɹɦ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ 
 

1. Pɫɪ= ே𝐴 + ߛ̝ ˓ ∙ ݀ ≤ R;             (3.9) 

 

2. Pmax= ே𝐴 +  ெ𝑊 + ߛ̝ ˓ ∙ ݀  ≤ 1,2R;           (3.10) 

 

3. Pmin== ே𝐴 − ெ𝑊 + ߛ̝ ˓ ∙ ݀   ≥ 0.            (3.11) 

 
Ɇɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ W ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 
W=bl2/6,               (3.12) 
 
ɉɪɢɧɢɦɚɟɦ b = 2.1 ɦ; l = 2.7 ɦ. 
 
W=2.1∙2.72/6 = 2.55 ɦ3. 
 
ɉɪɢɧɢɦɚɟɦ ˍܰ= 1478,3 ɤɇ; ʛˍ= 193.91 ɤɇ*ɦ; ܳˍ=26,73 ɤɇ ; ℎф = 1,5 ɦ; ̝ߛ ˓= 20 ɤɇ/ɦ3; d = 1.85 ɦ; b = 2.1 ɦ; l = 2.7 ɦ. 
 

Pɫɪ= ଵସ଻଼,ଷହ,଺଻ + ʹͲ ∙ ͳ,ͺͷ=297,72 ≤ R=321,36; 

 

Pmax= ଵସ଻଼,ଷହ,଺଻ + ଵଽଷ.ଽଵଶ,ହହ + ʹͲ ∙ ͳ,ͺͷ =373,76 ≤ 1,2R=385,63;  

 

Pmin= ଵସ଻଼,ଷହ,଺଻ − ଵଽଷ.ଽଵଶ,ହହ + ʹͲ ∙ ͳ,ͺͷ =  221,67 ≥ 0. 
 
ȼɫɟ ɭɫɥɨɜɢɹ ɜɵɩɨɥɧɹɸɬɫɹ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɪɚɡɦɟɪɵ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ 

ɩɨɞɨɛɪɚɧɵ ɜɟɪɧɨ. 
 
3.2.5 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɫɬɨɥɛɱɚɬɨɝɨ ɮɭɧɞɚɦɟɧɬɚ 
 
Ƚɟɨɦɟɬɪɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ b = 2.1 ɦ; l=2.7ɦ; 

A = 5,67 ɦ2. 
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ɇɚɡɧɚɱɢɦ ɪɚɡɦɟɪɵ ɢ ɤɨɥɢɱɟɫɬɜɨ ɫɬɭɩɟɧɟɣ: 
ȼ ɧɚɩɪɚɜɥɟɧɢɢ l ɩɪɢɧɢɦɚɟɦ ɨɞɧɭ ɫɬɟɩɟɧɶ ɜɵɫɨɬɨɣ h = 300 ɦɦ, ɜɵɥɟɬɨɦ 

600 ɦɦ.  
ȼ ɧɚɩɪɚɜɥɟɧɢɢ b ɩɪɢɧɢɦɚɟɦ ɨɞɧɭ ɫɬɭɩɟɧɶ ɜɵɫɨɬɨɣ 300 ɦɦ, ɜɵɥɟɬɨɦ 600 

ɦɦ.  
ɉɪɢɧɢɦɚɟɦ ɮɭɧɞɚɦɟɧɬ ɨɞɧɨɫɬɭɩɟɧɱɚɬɵɦ ɛɟɡ ɫɬɚɤɚɧɚ ɫ ɪɚɡɦɟɪɚɦɢ ɨɛɪɟɡɚ 

900ɯ1500 ɦɦ, ɪɚɡɦɟɪ ɩɥɢɬɧɨɣ ɱɚɫɬɢ 2100ɯ2700ɦɦ. 
 

3.2.6 Ɋɚɫɱɟɬ ɩɥɢɬɧɨɣ ɱɚɫɬɢ ɮɭɧɞɚɦɟɧɬɚ ɧɚ ɩɪɨɞɚɜɥɢɜɚɧɢɟ 
 

ɉɥɢɬɧɭɸ ɱɚɫɬɶ ɮɭɧɞɚɦɟɧɬɚ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɧɚ ɩɪɨɞɚɜɥɢɜɚɧɢɟ. 
ɉɪɢ ɷɬɨɦ ɩɪɨɞɚɜɥɢɜɚɸɳɚɹ ɫɢɥɚ ɞɨɥɠɧɚ ɛɵɬɶ ɜɨɫɩɪɢɧɹɬɚ ɛɟɬɨɧɧɵɦ ɫɟɱɟɧɢɟɦ 
ɛɟɡ ɩɨɫɬɚɧɨɜɤɢ ɩɨɩɟɪɟɱɧɨɣ ɚɪɦɚɬɭɪɵ. 

 
ɉɪɨɟɤɬɢɪɭɟɦɵɣ ɮɭɧɞɚɦɟɧɬ ɹɜɥɹɟɬɫɹ ɜɵɫɨɤɢɦ, ɬɚɤ ɤɚɤ ɭɞɨɜɥɟɬɜɨɪɹɟɬ 

ɭɫɥɨɜɢɸ: 
 
hcf - dp > 0,5(lcf  - lc)             (3.13) 
 

ɝɞɟ  hcf – ɜɵɫɨɬɚ ɩɨɞɤɨɥɨɧɧɢɤɚ; 
dp – ɝɥɭɛɢɧɚ ɫɬɚɤɚɧɚ;  
lcf – ɞɥɢɧɚ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɨɞɤɨɥɨɧɧɢɤɚ;  
lc – ɞɥɢɧɚ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɤɨɥɨɧɧɵ; 
 
1.5 – 0 > 0.5 ∙ (1.5 – 0.3) 
1.5 > 0.6 
 
ɂɫɯɨɞɹ ɢɡ ɷɬɨɝɨ ɞɟɥɚɟɦ ɩɪɨɜɟɪɤɭ ɧɚ ɩɪɨɞɚɜɥɢɜɚɧɢɟ ɤɚɤ ɞɥɹ ɜɵɫɨɤɨɝɨ 

ɮɭɧɞɚɦɟɧɬɚ. ɉɪɨɜɟɪɤɚ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɭɫɥɨɜɢɸ: 
 
F ≤ bm ∙ h0,p ∙ Rbt ,              (3.14) 
 

ɝɞɟ  F – ɫɢɥɚ ɩɪɨɞɚɜɥɢɜɚɧɢɹ ɩɨ ɨɞɧɨɣ, ɧɚɢɛɨɥɟɟ ɧɚɝɪɭɠɟɧɧɨɣ ɝɪɚɧɢ 
ɮɭɧɞɚɦɟɧɬɚ, ɤɇ; 

bm – ɲɢɪɢɧɚ ɩɪɨɞɚɜɥɢɜɚɟɦɨɣ ɨɛɥɚɫɬɢ, ɦ; 
h0,p – ɪɚɛɨɱɚɹ ɜɵɫɨɬɚ ɩɥɢɬɧɨɣ ɱɚɫɬɢ ɮɭɧɞɚɦɟɧɬɚ, ɦ; 
Rbt – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ, Ɇɉɚ. 
 
ɋɢɥɚ ɩɪɨɞɚɜɥɢɜɚɧɢɹ ɩɨ ɧɚɢɛɨɥɟɟ ɧɚɝɪɭɠɟɧɧɨɣ ɱɚɫɬɢ ɮɭɧɞɚɦɟɧɬɚ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ. 
 
F = A0 ∙ pmax               (3.15) 

 
ɝɞɟ  Ⱥ0 – ɩɥɨɳɚɞɶ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɩɥɚɫɬɢɧɵ, ɦ2; 
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 pmax – ɦɚɤɫɢɦɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɩɨɞ ɩɨɞɨɲɜɨɣ ɮɭɧɞɚɦɟɧɬɚ ɨɬ ɪɚɫɱɟɬɧɵɯ 
ɧɚɝɪɭɡɨɤ, ɤɉɚ. 
  

Ⱥ0= 0,5b(l – lcf – 2 h 0,p) – 0.25 (b- bcf –2 h 0,p)2          (3.16) 
 
h 0,p = h – h cf – 0,05 = 1,8 – 1,5 – 0,05 = 0,25 ɦ. 
 
Ⱥ0= 0.5 ∙ 2.1∙ (2.7 – 1.5 – 2 ∙ 0.25) – 0.25 ∙ (2.1 – 0.9 – 2 ∙ 0.25)2=0,612 
 

 F = 0.612 ∙ 373.76 = 228.74 ɤɇ 
 
ɒɢɪɢɧɚ ɩɪɨɞɚɜɥɢɜɚɟɦɨɣ ɨɛɥɚɫɬɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 
bm = bcf + h 0,p,              (3.17) 
 

ɝɞɟ  bcf – ɲɢɪɢɧɚ ɩɨɞɤɨɥɨɧɧɢɤɚ, ɦ; 
h 0,p – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.40). 
 
bm = 0.9 + 0,25 = 1,15 ɦ. 
 
ɉɪɢɧɢɦɚɟɦ F = 228.74 ɤɇ; bm = 1,15 ɦ; h 0,p = 0,25 ɦ; Rbt = 900 ɤɉɚ ɞɥɹ 

ɛɟɬɨɧɚ ȼ20.  
 
F=228.74 ≤  1,15 ∙ 0,25 ∙ 900=258.75 ɤɇ 
 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɨɞɚɜɥɢɜɚɧɢɟ ɩɥɢɬɧɨɣ ɱɚɫɬɢ 

ɮɭɧɞɚɦɟɧɬɚ ɧɟ ɧɚɛɥɸɞɚɟɬɫɹ. 
 
3.2.7 ɉɨɞɛɨɪ ɫɟɱɟɧɢɹ ɚɪɦɚɬɭɪɵ ɫɬɨɥɛɱɚɬɨɝɨ ɮɭɧɞɚɦɟɧɬɚ 

 
ɉɨɞ ɞɚɜɥɟɧɢɟɦ ɨɬɩɨɪɚ ɝɪɭɧɬɚ ɮɭɧɞɚɦɟɧɬ ɢɡɝɢɛɚɟɬɫɹ, ɜ ɫɟɱɟɧɢɹɯ 

ɮɭɧɞɚɦɟɧɬɚ ɜɨɡɧɢɤɚɸɬ ɦɨɦɟɧɬɵ, ɤɨɬɨɪɵɟ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɮɨɪɦɭɥɟ: 
 
Ɇi = ((N∙c2

i)/2l)∙(1+ 6∙e0/l - 4∙e0∙ci/l2)           (3.18) 
 
ɝɞɟ N – ɪɚɫɱɟɬɧɚɹ (ɞɥɹ ɩɟɪɜɨɝɨ ɩɪɟɞɟɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ) ɧɚɝɪɭɡɤɚ ɧɚ ɨɫɧɨɜɚɧɢɟ 
ɛɟɡ ɭɱɟɬɚ ɜɟɫɚ ɮɭɧɞɚɦɟɧɬɚ ɢ ɝɪɭɧɬɚ ɧɚ ɟɝɨ ɨɛɪɟɡɚɯ; 

e0 – ɷɤɫɰɟɧɬɪɢɫɢɬɟɬ ɧɚɝɪɭɡɤɢ ɩɪɢ ɦɨɦɟɧɬɟ Ɇ, ɩɪɢɜɟɞɟɧɧɨɦ ɤ ɩɨɞɨɲɜɟ 
ɮɭɧɞɚɦɟɧɬɚ; 

cxi – ɜɵɥɟɬ ɫɬɭɩɟɧɢ, ɦ. 
 
ɗɤɫɰɟɧɬɪɢɫɢɬɟɬ ɧɚɝɪɭɡɤɢ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 
e0x = Mˊ/Nˊ               (3.19) 
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ɝɞɟ  Mˊ – ɧɚɢɛɨɥɶɲɢɣ ɢɡɝɢɛɚɸɳɢɣ ɦɨɦɟɧɬ, ɞɟɣɫɬɜɭɸɳɢɣ ɧɚ ɨɫɧɨɜɚɧɢɟ, ɤɇ∙ɦ; 

Nˊ – ɧɚɢɛɨɥɶɲɚɹ ɜɟɪɬɢɤɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ, ɞɟɣɫɬɜɭɸɳɚɹ ɧɚ ɮɭɧɞɚɦɟɧɬ, ɤɇ. 
 
e0x = 203.49 /1495.27  = 0.14 ɦ  
 
Ɋɚɫɱɟɬ ɩɨɞɛɨɪɚ ɚɪɦɚɬɭɪɵ ɩɪɢɜɟɞɟɧ ɜ ɬɚɛɥɢɰɟ 3.4 
 

Ɍɚɛɥɢɰɚ 3.4 – ɪɚɫɱɟɬ ɩɥɨɳɚɞɢ ɚɪɦɚɬɭɪɵ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɟɱɟɧɢɹ 
ɋɟɱɟɧɢɟ ci ௖ܰ𝑖ଶʹ ∗ ݈ሺܾሻ ͳ + ͸ ∗ ݁଴݈−  Ͷ ∗ ݁଴ ∗ ܿ𝑖݈ଶ  

M, 
ɤɇ*ɦ 

αm İ h0i As, 
ɫɦ2 

1-1 0.6 99.68 1,27 126.1 0,065 0,966 0,25 14,31 
2-2 1,35 504.65 1,21 609.32 0,016 0,992 1.45 11,61 

1’-1’ 0,6 32.04 1 32,04 0.021 0,989 0,25 3,55 
2’-2’ 1.05 392.51 1 392,51 0,018 0,991 1.45 7,48 

 

ɉɨɞɨɲɜɚ ɮɭɧɞɚɦɟɧɬɚ ɚɪɦɢɪɭɟɬɫɹ ɨɞɧɨɣ ɫɟɬɤɨɣ ɫ ɪɚɛɨɱɟɣ ɚɪɦɚɬɭɪɨɣ 
ɤɥɚɫɫɚ Ⱥ – 400 ɜ ɞɜɭɯ ɧɚɩɪɚɜɥɟɧɢɹɯ. ɒɚɝ ɪɚɛɨɱɟɣ ɚɪɦɚɬɭɪɵ ɩɪɢɧɢɦɚɟɬɫɹ 200 
ɦɦ. ȼ ɩɪɨɞɨɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɫɟɬɤɚ ɢɦɟɟɬ 10 ɫɬɟɪɠɧɟɣ, ɜ ɩɨɩɟɪɟɱɧɨɦ 
ɧɚɩɪɚɜɥɟɧɢɢ – 14 ɫɬɟɪɠɧɟɣ. Ⱦɢɚɦɟɬɪ ɚɪɦɚɬɭɪɵ ɜ ɧɚɩɪɚɜɥɟɧɢɢ l ɩɪɢɧɢɦɚɟɦ 14 
ɦɦ (ɞɥɹ 10∅14 Ⱥ – 400 – 15,4 ɫɦ2), ɜ ɧɚɩɪɚɜɥɟɧɢɢ b –  ɦɦ (ɞɥɹ 14∅10 Ⱥ – 400 – 
10,99 ɫɦ2). Ⱦɥɢɧɵ ɫɬɟɪɠɧɟɣ ɩɪɢɧɢɦɚɟɦ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 2050 ɢ 2650 ɦɦ. 

ɉɨɞɤɨɥɨɧɧɢɤ ɚɪɦɢɪɭɟɦ ɞɜɭɦɹ ɫɟɬɤɚɦɢ ɋ-2, ɩɪɢɧɢɦɚɹ ɪɚɛɨɱɭɸ 
(ɩɪɨɞɨɥɶɧɭɸ) ɚɪɦɚɬɭɪɭ ɤɨɧɫɬɪɭɤɬɢɜɧɨ ∅12 A – 400 c ɲɚɝɨɦ 200 ɦɦ, 
ɩɨɩɟɪɟɱɧɭɸ ∅6 A – 240 ɫ ɲɚɝɨɦ 600 ɦɦ. Ⱦɥɢɧɚ ɪɚɛɨɱɢɯ ɫɬɟɪɠɧɟɣ 1450 ɦɦ, 
ɤɨɥɢɱɟɫɬɜɨ ɜ ɫɟɬɤɟ – 7. Ⱦɥɢɧɚ ɩɨɩɟɪɟɱɧɨɣ ɚɪɦɚɬɭɪɵ – 1450 ɦɦ, ɤɨɥɢɱɟɫɬɜɨ 
ɫɬɟɪɠɧɟɣ ɜ ɫɟɬɤɟ – 3. 

 
3.3 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɜɚɣɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ 
 
ȼ ɞɚɧɧɨɦ ɩɪɨɟɤɬɟ ɩɪɨɟɤɬɢɪɭɸɬɫɹ ɜɢɫɹɱɢɟ ɫɜɚɢ, ɨɩɢɪɚɸɳɢɟɫɹ ɧɚ 

ɫɠɢɦɚɟɦɵɟ ɝɪɭɧɬɵ ɢ ɩɟɪɟɞɚɸɳɢɟ ɧɚɝɪɭɡɤɭ ɨɫɬɪɢɟɦ ɢ ɛɨɤɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ. 
Ɇɢɧɢɦɚɥɶɧɨɟ ɡɚɝɥɭɛɥɟɧɢɟ ɧɢɠɧɟɝɨ ɤɨɧɰɚ ɫɜɚɢ ɜ ɦɚɥɨɫɠɢɦɚɟɦɵɟ ɝɪɭɧɬɵ, ɚ 
ɬɚɤɠɟ ɜ ɩɟɫɤɢ ɤɪɭɩɧɵɟ, ɫɪɟɞɧɟɣ ɤɪɭɩɧɨɫɬɢ ɢ ɩɵɥɟɜɚɬɨ-ɝɥɢɧɢɫɬɵɟ ɝɪɭɧɬɵ ɫ 
ɩɨɤɚɡɚɬɟɥɟɦ ɬɟɤɭɱɟɫɬɢ JL< 0,1 ɫɨɫɬɚɜɥɹɟɬ ɧɟ ɦɟɧɟɟ 1 ɦ.  

Ƚɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɩɨɞɨɲɜɵ ɪɨɫɬɜɟɪɤɚ ɩɪɢɧɢɦɚɟɦ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɧɚɝɪɭɡɤɢ: N =1478,3 ɤɇ <3000 ɤɇ – ɝɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ – 1,65ɦ. ɇɚ ɫɬɚɞɢɢ 
ɷɫɤɢɡɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɞɥɹ ɛɟɫɩɨɞɜɚɥɶɧɵɯ ɡɞɚɧɢɣ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɝɥɭɛɢɧɚ 
ɡɚɥɨɠɟɧɢɹ ɪɨɫɬɜɟɪɤɚ, ɪɚɜɧɚɹ ɨɬɦɟɬɤɟ ɞɧɚ ɫɬɚɤɚɧɚ ɢ ɭɜɟɥɢɱɟɧɧɚɹ ɧɚ ɬɨɥɳɢɧɭ 
ɩɥɢɬɵ: 300 ɦɦ.  
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Ɉɬɦɟɬɤɭ ɝɨɥɨɜɵ ɫɜɚɢ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɟɟ ɞɥɢɧɵ ɩɪɢɧɢɦɚɸɬ ɧɚ 0,3 ɦ 
ɜɵɲɟ ɨɬɦɟɬɤɢ ɩɨɞɨɲɜɵ ɪɨɫɬɜɟɪɤɚ ɫ ɩɨɫɥɟɞɭɸɳɟɣ ɪɚɡɛɢɜɤɨɣ ɩɪɢ ɠɟɫɬɤɨɦ 
ɫɨɩɪɹɠɟɧɢɢ ɪɨɫɬɜɟɪɤɚ ɢ ɫɜɚɢ.  

ɉɪɟɞɜɚɪɢɬɟɥɶɧɭɸ ɨɬɦɟɬɤɭ ɨɫɬɪɢɹ ɫɜɚɢ ɩɪɢɧɢɦɚɸɬ, ɢɫɯɨɞɹ ɢɡ 
ɬɪɟɛɨɜɚɧɢɣ: ɩɪɨɪɟɡɤɚ ɫɥɚɛɨɝɨ ɫɥɨɹ, ɢ ɡɚɯɨɞɢɬɶ ɜ ɧɢɠɟɥɟɠɚɳɢɣ ɫɥɨɣ ɧɟ ɦɟɧɟɟ 
ɱɟɦ ɧɚ 2 ɦ., ɦɢɧɢɦɚɥɶɧɚɹ ɞɥɢɧɚ ɡɚɝɥɭɛɥɟɧɢɹ ɜ ɛɨɥɟɟ ɩɪɨɱɧɵɣ ɝɪɭɧɬ ɢ ɬ.ɞ. ɋɜɚɸ 
ɧɟɨɛɯɨɞɢɦɨ ɡɚɝɥɭɛɢɬɶ ɜ ɨɩɨɪɧɵɣ ɫɥɨɣ ɧɟ ɦɟɧɟɟ ɱɟɦ ɧɚ 1 ɦ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, 
ɞɥɢɧɭ ɫɜɚɢ ɩɪɢɪɚɜɧɢɜɚɸɬ ɤ ɛɥɢɠɚɣɲɟɦɭ ɪɚɡɦɟɪɭ ɫɨɪɬɚɦɟɧɬɚ. ɉɨɫɥɟ 
ɨɩɪɟɞɟɥɟɧɢɹ ɬɢɩɨɜɨɣ ɫɜɚɢ ɤɨɪɪɟɤɬɢɪɭɸɬ ɨɬɦɟɬɤɭ ɟɟ ɨɫɬɪɢɹ.  

Ⱦɥɢɧɭ ɫɜɚɣ ɩɪɢɦɟɧɹɸ 6ɦ. 
ȼɵɛɢɪɚɸ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɜɚɸ ɋ60.30, ɫ ɜɚɪɢɚɧɬɨɦ 

ɚɪɦɢɪɨɜɚɧɢɹ 4-10 Ⱥ400, ɤɥɚɫɫɨɦ ɛɟɬɨɧɚ ȼ15, ɪɚɫɯɨɞɨɦ ɛɟɬɨɧɚ 0,55ɦ3, ɦɚɫɫɨɣ 
ɚɪɦɚɬɭɪɵ 25ɤɝ, ɦɚɫɫɨɣ ɫɜɚɢ 1380ɤɝ. 

ɉɨ ɯɚɪɚɤɬɟɪɭ ɪɚɛɨɬɵ ɜ ɝɪɭɧɬɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɫɥɨɜɢɣ ɨɩɢɪɚɧɢɹ 
ɧɢɠɧɟɝɨ ɤɨɧɰɚ ɩɪɨɟɤɬɢɪɭɟɦɵɟ ɫɜɚɢ ɫɥɟɞɭɟɬ ɨɬɧɟɫɬɢ ɤ ɜɢɫɹɱɢɦ, ɬɚɤ ɤɚɤ ɨɧɢ ɧɟ 
ɨɩɢɪɚɸɬɫɹ ɧɚ ɦɚɥɨɫɠɢɦɚɟɦɵɣ ɝɪɭɧɬ. Ɉɫɧɨɜɚɧɢɟɦ ɢɯ ɫɥɭɠɢɬ ɫɭɝɥɢɧɨɤ 
ɬɭɝɨɩɥɚɫɬɢɱɧɵɣ. ɗɬɢ ɫɜɚɢ ɪɚɛɨɬɚɸɬ ɤɚɤ ɡɚ ɫɱɟɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɝɪɭɧɬɚ ɩɨ 
ɛɨɤɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ, ɬɚɤ ɢ ɡɚ ɫɱɟɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɝɪɭɧɬɚ ɩɨɞ ɧɢɠɧɢɦ ɤɨɧɰɨɦ. 

ɇɟɫɭɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɡɚɛɢɜɧɨɣ ɜɢɫɹɱɟɣ ɫɜɚɢ (ɤɇ) ɨɩɪɟɞɟɥɹɸɬ ɩɨ 
ɮɨɪɦɭɥɟ: 

ௗܨ  = ௖ߛ ∙ ௖ோߛ) ∙ ܴ ∙ 𝐴 + ݑ ∙ ∑ ௖𝑓ߛ ∙ 𝑖݂ ∙ ℎ𝑖)           (3.20) 
 

ɝɞɟ  γɫ– ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɫɜɚɢ ɜ ɝɪɭɧɬɟ, 1. 
R – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɪɭɧɬɚ ɩɨɞ ɧɢɠɧɢɦ ɤɨɧɰɨɦ ɫɜɚɢ, ɤɉɚ. 
A – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɫɜɚɢ, ɦ2. 
u– ɩɟɪɢɦɟɬɪ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɫɜɚɢ, ɦ. 
f i– ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ i-ɝɨ ɫɥɨɹ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ ɧɚ ɛɨɤɨɜɨɣ 

ɩɨɜɟɪɯɧɨɫɬɢ ɫɜɚɢ, ɤɉɚ. 
hi - ɬɨɥɳɢɧɚ i-ɝɨ ɫɥɨɹ ɝɪɭɧɬɚ ɭ ɛɨɤɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫɜɚɢ, ɦ; 
γɫR, γɫf  - ɤɨɷɮɮɢɰɢɟɧɬɵ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɩɨɞ ɧɢɠɧɢɦ 

ɤɨɧɰɨɦ ɢ ɧɚ ɛɨɤɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ, ɭɱɢɬɵɜɚɸɳɢɟ ɫɩɨɫɨɛ ɩɨɝɪɭɠɟɧɢɹ ɢ 
ɩɪɢɧɢɦɚɟɦɵɟ ɩɪɢ ɩɨɝɪɭɠɟɧɢɢ ɫɜɚɣ ɦɚɪɨɤ ɋ,γcR=1, cf=1. 

ௗܨ  =  ͳ ∙ ሺͳ ∙ ͺͶ͹ͷ ∙ Ͳ,Ͳͻ + ͳ,ʹ ∙ ͳͲͺ,͸ͷሻ = ͺͻ͵,ͳ͵ ˍʜ.  
 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɱɢɫɥɚ ɫɜɚɣ ɜ ɮɭɧɞɚɦɟɧɬɟ ɧɟɨɛɯɨɞɢɦɨ ɧɚɡɧɚɱɢɬɶ 

ɞɨɩɭɫɤɚɟɦɭɸ ɧɚɝɪɭɡɤɭ ɧɚ ɨɞɧɭ ɫɜɚɸ. Ɉɪɢɟɧɬɢɪɨɜɨɱɧɵɟ ɟɟ ɡɧɚɱɟɧɢɹ ɪɚɜɧɵ: 
 ி೏ఊ𝑘 = ଼ଽଷ,ଵଷଵ,ସ = ͸͵͹.ͻͷ ˍʜ.            (3.21)  

    ɝɞɟ γɄ - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ,1,4.  
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3.3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɱɢɫɥɚ ɫɜɚɣ ɜ ɮɭɧɞɚɦɟɧɬɟ ɢ ɷɫɤɢɡɧɨɟ 
ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɪɨɫɬɜɟɪɤɚ 

 
ɑɢɫɥɨ ɫɜɚɣ ɜ ɮɭɧɞɚɦɟɧɬɟ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɹ 

ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢɯ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ: 
 n = ேFdγk−A ୢ˓∙γ˔˓−ଵ,ଵ∙ଵ଴∙୫˔˅              (3.21) 

  
ɝɞɟ N – ɦɚɤɫɢɦɚɥɶɧɚɹ ɫɭɦɦɚ ɪɚɫɱɟɬɧɵɯ ɜɟɪɬɢɤɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ, ɞɟɣɫɬɜɭɸɳɢɯ 
ɧɚ ɨɛɪɟɡɟ ɪɨɫɬɜɟɪɤɚ: 

Ā - ɩɥɨɳɚɞɶ ɪɨɫɬɜɟɪɤɚ, ɩɪɢɯɨɞɹɳɚɹɫɹ ɧɚ ɨɞɧɭ ɫɜɚɸ, 0,9 ɦ2. γ˔˓ - ɫɪɟɞɧɢɣ ɭɞɟɥɶɧɵɣ ɜɟɫ ɪɨɫɬɜɟɪɤɚ ɢ ɝɪɭɧɬɚ ɧɚ ɟɝɨ ɨɛɪɟɡɚɯ, 20 ɤɇ/ɦ3. 
dp – ɝɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɪɨɫɬɜɟɪɤɚ, ɦ. 

 ݊ = ଵସ଻଼.ଷ଺ଷ଻,ଽହ−଴,ଽ∙ଵ,଺ହ∙ଶ଴ −ଵ,ଵ∙ଵ଴∙ଵ.ଷ଼ = ͵.ͳͳ ≈ Ͷ ɫɜɚɢ. 

 
ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ n ɨɤɪɭɝɥɹɟɬɫɹ ɞɨ ɰɟɥɨɝɨ ɱɢɫɥɚ ɜ ɫɬɨɪɨɧɭ ɛɨɥɶɲɟɝɨ, 

ɢ ɤɨɥɢɱɟɫɬɜɨ ɫɜɚɣ ɜ ɤɭɫɬɟ ɪɚɜɧɨ 4 ɲɬ. 
ɇɚɱɢɧɚɸ ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɫ ɪɚɡɦɟɳɟɧɢɹ ɫɜɚɣ ɢ ɨɩɪɟɞɟɥɟɧɢɹ ɪɚɡɦɟɪɨɜ 

ɪɨɫɬɜɟɪɤɚ ɜ ɩɥɚɧɟ.  
ɋɜɟɫɵ ɪɨɫɬɜɟɪɤɨɜ ɫɨ ɫɜɚɣ ɫɨɫɬɚɜɥɹɸɬ ɧɟ ɦɟɧɟɟ 150 ɦɦ. Ɋɚɡɦɟɪɵ 

ɦɨɧɨɥɢɬɧɨɝɨ ɪɨɫɬɜɟɪɤɚ ɜ ɩɥɚɧɟ ɞɨɥɠɧɵ ɛɵɬɶ ɤɪɚɬɧɵ 300 ɦɦ, ɚ ɩɨ ɜɵɫɨɬɟ -150 
ɦɦ. 

Ɉɪɢɟɧɬɢɪɨɜɨɱɧɨ ɜɟɫ ɪɨɫɬɜɟɪɤɚ, ɤɇ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
௣ܩ  = ܾ௣ ∙ ݈௣ ∙ ݀௣ ∙ ௠௧ߛ .              (3.22) 

 
ɝɞɟ     bP ɢ lP - ɪɚɡɦɟɪɵ ɪɨɫɬɜɟɪɤɚ ɜ ɩɥɚɧɟ, ɦ. 
          dP - ɜɵɫɨɬɚ ɪɨɫɬɜɟɪɤɚ, ɦ. 

γmt - ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɟɝɨ ɭɞɟɥɶɧɨɝɨ ɜɟɫɚ ɢ ɝɪɭɧɬɚ (ɩɪɢ ɫɬɭɩɟɧɱɚɬɨɦ 
ɪɨɫɬɜɟɪɤɟ – 22 ɤɇ/ɦ3). 
௣ܩ   = ܾ௣ ∙ ݈௣ ∙ ݀௣ ∙ ௠௧ߛ = ʹ,Ͷ ∙ ʹ,͹ ∙ ͳ,͵ͷ ∙ ʹʹ = ͳͻʹ,ͷ ˍʜ.  
 

3.3.2 Ɋɚɫɱɟɬ ɫɜɚɣɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ ɩɨ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɝɪɭɧɬɚ 
ɨɫɧɨɜɚɧɢɹ 
 

Ɋɚɫɱɟɬɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɫɜɚɸ ɩɪɢ ɞɟɣɫɬɜɢɢ ɦɨɦɟɧɬɨɜ ɜ ɨɞɧɨɣ ɩɥɨɫɤɨɫɬɢ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 ܰ = ே′௡ .                (3.23) 
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ɝɞɟ  N' – ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɪɚɫɱɟɬɧɵɟ ɭɫɢɥɢɹ, ɩɪɢ ɤɨɬɨɪɵɯ ɪɚɫɱɟɬɧɨɟ ɭɫɢɥɢɟ ɜ 
ɫɜɚɟ ɧɚɢɛɨɥɶɲɟɟ; ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɭɫɢɥɢɹ ɤ ɪɚɫɱɟɬɧɨɣ ɧɚɝɪɭɡɤɟ 
ɞɨɛɚɜɥɹɸɬ ɜɟɫ ɫɜɚɣ ɫ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɧɚɞɟɠɧɨɫɬɢ 1,1; 

n – ɱɢɫɥɨ ɫɜɚɣ ɜ ɮɭɧɞɚɦɟɧɬɟ; 
x – ɪɚɫɫɬɨɹɧɢɟ ɜ ɩɥɨɫɤɨɫɬɢ ɞɟɣɫɬɜɢɹ ɦɨɦɟɧɬɚ ɨɬ ɝɥɚɜɧɨɣ ɨɫɢ ɤɭɫɬɚ ɞɨ 

ɫɜɚɢ; 
xi– ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɝɥɚɜɧɨɣ ɨɫɢ ɞɨ ɤɚɠɞɨɣ ɢɡ ɫɜɚɣ; 

  
Ⱦɥɹ ɤɪɚɣɧɢɯ ɫɜɚɣ ɜ ɤɭɫɬɟ ɜɨɡɦɨɠɧɨ ɩɪɟɜɵɲɟɧɢɟ Fd/γk ɧɚ 20%. 

 ɇɚɝɪɭɡɤɢ ɧɚ ɫɜɚɢ: 
 
Nɫɜ=1478,3/4=369,58 ɤɇ < 637.95 ɤɇ. 
 
ɍɫɥɨɜɢɟ NC< Fd/γK ɫɨɛɥɸɞɚɟɬɫɹ. 
 
3.3.3 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɫɜɚɣɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ  
 
ɇɚɡɧɚɱɟɧɢɟ ɪɚɡɦɟɪɨɜ ɩɨɞɤɨɥɨɧɧɢɤɚ ɜ ɦɨɧɨɥɢɬɧɨɦ ɪɨɫɬɜɟɪɤɟ ɩɪɨɢɡɜɨɞɹɬ 

ɚɧɚɥɨɝɢɱɧɨ ɮɭɧɞɚɦɟɧɬɭ ɦɟɥɤɨɝɨ ɡɚɥɨɠɟɧɢɹ: ɞɥɹ ɤɨɥɨɧɧ ɫ ɪɚɡɦɟɪɨɦ 
ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ 500ɯ400 ɦɦ ɫɟɱɟɧɢɟ ɩɨɞɤɨɥɨɧɧɢɤɚ ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ 
1200ɯ1200 ɦɦ. Ɉɬɦɟɬɤɚ ɜɟɪɯɧɟɝɨ ɨɛɪɟɡɚ ɮɭɧɞɚɦɟɧɬɚ ɩɪɢɧɢɦɚɟɬɫɹ – 0,700 ɦ. 
Ɋɚɡɦɟɪɵ ɪɨɫɬɜɟɪɤɚ 300 ɦɦ ɢ ɫɨɫɬɚɜɥɹɸɬ b=1800ɦɦ, l=2100ɦɦ, ɚ ɪɚɫɫɬɨɹɧɢɟ ɨɬ 
ɟɝɨ ɝɪɚɧɢ ɞɨ ɝɪɚɧɢ ɫɜɚɢ ɧɟ ɦɟɧɟɟ 150ɦɦ. 

Ɍɚɤɠɟ ɧɚɡɧɚɱɚɟɬɫɹ ɤɨɥɢɱɟɫɬɜɨ ɫɬɭɩɟɧɟɣ – ɨɞɧɚ. ȼɵɥɟɬ ɫɬɭɩɟɧɟɣ ɫ ɨɛɟɢɯ 
ɫɬɨɪɨɧ 600ɦɦ. 

ɋɨɩɪɹɠɟɧɢɟ ɪɨɫɬɜɟɪɤɚ ɫɨ ɫɜɚɹɦɢ ɩɪɢɧɹɬɨ ɠɟɫɬɤɢɦ, ɬɚɤ ɤɚɤ ɩɪɢɫɭɬɫɬɜɭɸɬ 
ɫɥɚɛɨɩɭɱɢɧɢɫɬɵɟ ɝɪɭɧɬɵ, ɩɪɢ ɷɬɨɦ ɚɪɦɚɬɭɪɚ ɡɚɦɨɧɨɥɢɱɢɜɚɟɬɫɹ ɜ ɪɨɫɬɜɟɪɤ ɧɚ 
ɜɟɥɢɱɢɧɭ, ɧɟ ɦɟɧɟɟ 20 A400, ɱɬɨ ɫɨɫɬɚɜɥɹɟɬ 280ɦɦ.  

ɉɪɢ ɡɚɞɟɥɤɟ ɫɜɚɢ ɧɚ ɝɥɭɛɢɧɭ 50 ɦɦ ɚɪɦɚɬɭɪɧɵɟ ɫɟɬɤɢ ɩɥɢɬɵ 
ɭɤɥɚɞɵɜɚɸɬɫɹ ɧɚ ɝɨɥɨɜɵ ɫɜɚɣ.  

Ʉɥɚɫɫ ɛɟɬɨɧɚ ɞɥɹ ɪɨɫɬɜɟɪɤɨɜ ɩɨ ɩɪɨɱɧɨɫɬɢ ɧɚ ɫɠɚɬɢɟ ɩɪɢɧɹɬ ȼ15, ɩɨ 
ɦɨɪɨɡɨɫɬɨɣɤɨɫɬɢ - ɧɟ ɧɢɠɟ F50. Ⱥɪɦɢɪɨɜɚɧɢɟ ɩɨɞɨɲɜɵ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɫɟɬɤɚɦɢ ɢɡ ɫɬɟɪɠɧɟɣ ɚɪɦɚɬɭɪɵ Ⱥ400. 

 
3.3.4 Ɋɚɫɱɟɬ ɧɚ ɩɪɨɞɚɜɥɢɜɚɧɢɟ ɩɥɢɬɧɨɣ ɱɚɫɬɢ ɤɨɥɨɧɧɵ 
 
ɉɪɨɜɟɪɹɟɬɫɹ ɞɨɫɬɚɬɨɱɧɨɫɬɶ ɩɪɢɧɹɬɨɣ ɜɵɫɨɬɵ ɪɨɫɬɜɟɪɤɚ. ɉɢɪɚɦɢɞɚ 

ɩɪɨɞɚɜɥɢɜɚɧɢɹ ɨɛɪɚɡɭɟɬɫɹ ɩɥɨɫɤɨɫɬɹɦɢ, ɩɪɨɜɟɞɟɧɧɵɦ ɨɬ ɜɟɪɯɚ ɨɛɪɟɡɚ ɩɨɞ 
ɭɝɥɨɦ 450 ɞɨ ɰɟɧɬɪɚ ɪɚɛɨɱɟɣ ɚɪɦɚɬɭɪɵ ɩɥɢɬɵ (ɧɚ 50ɦɦ ɜɵɲɟ ɩɨɞɨɲɜɵ 
ɪɨɫɬɜɟɪɤɚ). 

ɋɭɬɶ ɩɪɨɜɟɪɤɢ ɧɚ ɩɪɨɞɚɜɥɢɜɚɧɢɟ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨɛɵ 
ɩɪɨɞɚɜɥɢɜɚɸɳɚɹ ɫɢɥɚ ɧɟ ɩɪɟɜɵɫɢɥɚ ɩɪɨɱɧɨɫɬɶ ɧɚ ɪɚɫɬɹɠɟɧɢɟ ɩɨ ɝɪɚɧɹɦ 
ɩɢɪɚɦɢɞɵ ɩɪɨɞɚɜɥɢɜɚɧɢɹ. 
 ɉɪɨɜɟɪɤɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
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F<(2∙Rbt∙h0p/α)∙[ h0p/c1∙(bc+c2)+ h0p/c2∙(lc+c1)].         (3.24) 

 
ɝɞɟ    F – ɪɚɫɱɟɬɧɚɹ ɩɪɨɞɚɜɥɢɜɚɸɳɚɹ ɫɢɥɚ, ɪɚɜɧɚɹ ɭɞɜɨɟɧɧɨɣ ɫɭɦɦɟ ɭɫɢɥɢɣ ɜ 
ɫɜɚɹɯ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɫ ɨɞɧɨɣ ɧɚɢɛɨɥɟɟ ɧɚɝɪɭɠɟɧɧɨɣ ɫɬɨɪɨɧɵ ɨɬ ɨɫɢ ɤɨɥɨɧɧɵ 
ɢ ɧɚɯɨɞɹɳɢɯɫɹ ɡɚ ɩɪɟɞɟɥɚɦɢ ɧɢɠɧɟɝɨ ɨɫɧɨɜɚɧɢɹ ɩɢɪɚɦɢɞɵ ɩɪɨɞɚɜɥɢɜɚɧɢɹ; 
ɭɫɢɥɢɹ ɜ ɫɜɚɹɯ ɨɩɪɟɞɟɥɹɸɬɫɹ ɨɬ ɧɚɝɪɭɡɤɢ, ɩɪɢɥɨɠɟɧɧɨɣ ɤ ɨɛɪɟɡɭ ɪɨɫɬɜɟɪɤɚ; 

α – ɤɨɷɮɮɢɰɢɟɧɬ ɧɟ ɦɟɧɟɟ 0,85, ɩɪɢɧɢɦɚɟɦɵɣ ɪɚɜɧɵɦ: 
 
α=(1-0,4RbtAC/Nmax)=(1-0,4∙701,25∙1,87/1478,32)=0,64, ɩɪɢɧɢɦɚɸ α=0,85. 
 
Rbt – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɪɨɫɬɜɟɪɤɚ ɪɚɫɬɹɠɟɧɢɸ, ɪɚɜɧɨɟ 

0,75Ɇɉɚ, ɩɪɢ ɤɥɚɫɫɟ ɛɟɬɨɧɚ ȼ15, (Rbt ɫɥɟɞɭɟɬ ɭɦɧɨɠɚɬɶ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬɵ 
γb2=1,1 ɢ γb3=0,85), Rbt=750∙1,1∙0,85=701,25Ɇɉɚ; 

Ⱥɋ – ɩɥɨɳɚɞɶ ɛɨɤɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɤɨɥɨɧɧɵ, ɡɚɞɟɥɚɧɧɨɣ ɜ ɫɬɚɤɚɧ 
ɮɭɧɞɚɦɟɧɬɚ, 2∙(bc+lc)∙dc=2∙(0,5+0,6)∙0,85=1,87ɦ2. 

hɨp – ɪɚɛɨɱɚɹ ɜɵɫɨɬɚ ɩɥɢɬɵ, 0,4ɦ. 
ɫ1 ɢ ɫ2 – ɪɚɫɫɬɨɹɧɢɹ ɨɬ ɝɪɚɧɢ ɤɨɥɨɧɧɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫ ɪɚɡɦɟɪɚɦɢ bC  ɢ    

lC ɞɨ ɜɧɭɬɪɟɧɧɟɣ ɝɪɚɧɢ ɛɥɢɠɚɣɲɟɝɨ ɪɹɞɚ ɫɜɚɣ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɡɚ ɩɪɟɞɟɥɚɦɢ 
ɩɢɪɚɦɢɞɵ ɩɪɨɞɚɜɥɢɜɚɧɢɹ (ɧɟ ɛɨɥɟɟ hop=400ɦɦ ɢ ɧɟ ɦɟɧɟɟ 0,4hop=160ɦɦ), 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 400ɦɦ, 400 ɦɦ. 

 
701,25<(2∙701,25∙0,4/0,85)∙[ 0,4/0,45∙(0,5+0,45)+0,4/0,45∙(0,6+0,45)]; 
 
701,25<1174,96 
 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
 
3.2.5 Ɋɚɫɱɟɬ ɩɥɢɬɵ ɪɨɫɬɜɟɪɤɚ ɧɚ ɢɡɝɢɛ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɫɟɱɟɧɢɹ 

ɚɪɦɚɬɭɪɵ 
 
Ɋɚɫɱɟɬ ɩɥɢɬɵ ɪɨɫɬɜɟɪɤɚ ɧɚ ɢɡɝɢɛ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɫɟɱɟɧɢɹ ɚɪɦɚɬɭɪɵ 

ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɭɱɟɬɨɦ ɬɨɝɨ, ɱɬɨ ɤ ɩɥɢɬɟ ɪɨɫɬɜɟɪɤɚ ɩɪɢɤɥɚɞɵɜɚɟɬɫɹ 
ɫɨɫɪɟɞɨɬɨɱɟɧɧɚɹ ɧɚɝɪɭɡɤɚ ɜ ɦɟɫɬɚɯ ɨɩɢɪɚɧɢɹ ɧɚ ɫɜɚɢ. 

ɉɨɞɛɨɪ ɞɢɚɦɟɬɪɚ ɚɪɦɚɬɭɪɵ ɞɥɹ ɫɟɬɤɢ ɋ1 ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɪɚɫɱɟɬɚ ɮɭɧɞɚɦɟɧɬɚ ɩɨ ɩɪɨɱɧɨɫɬɢ. ɉɨɞ ɞɚɜɥɟɧɢɟɦ ɨɬɩɨɪɚ ɝɪɭɧɬɚ ɮɭɧɞɚɦɟɧɬ 
ɢɡɝɢɛɚɟɬɫɹ, ɜ ɫɟɱɟɧɢɹɯ ɮɭɧɞɚɦɟɧɬɚ ɜɨɡɧɢɤɚɸɬ ɦɨɦɟɧɬɵ (1-1, 2-2, 1`-1`). 

Ɇɨɦɟɧɬ ɜ ɫɟɱɟɧɢɢ ɪɨɫɬɜɟɪɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 
Ɇ=Nɫɜ∙ɯ.               (3.25) 

  
ɝɞɟ  Nɫɜ – ɪɚɫɱɟɬɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɫɜɚɸ, ɤɇ, 369,58. 
 ɯ – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɰɟɧɬɪɚ ɤɚɠɞɨɣ ɫɜɚɢ ɜ ɩɪɟɞɟɥɚɯ ɢɡɝɢɛɚɟɦɨɣ ɤɨɧɫɨɥɢ ɞɨ 
ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɫɟɱɟɧɢɹ, ɦ. 
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          ɋɭɬɶ ɩɪɨɜɟɪɤɢ ɧɚ ɩɪɨɞɚɜɥɢɜɚɧɢɟ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨɛɵ 
ɩɪɨɞɚɜɥɢɜɚɸɳɚɹ ɫɢɥɚ ɧɟ ɩɪɟɜɵɫɢɥɚ ɩɪɨɱɧɨɫɬɶ ɧɚ ɪɚɫɬɹɠɟɧɢɟ ɩɨ ɝɪɚɧɹɦ 
ɩɢɪɚɦɢɞɵ ɩɪɨɞɚɜɥɢɜɚɧɢɹ. 
 ɉɪɨɜɟɪɤɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
  

Ɇ1-1=2∙125=250 ɤɇɦ; 
 Ɇ2-2=2∙150=300 ɤɇɦ. 
          Ɇ1-1=2∙70=140 ɤɇɦ; 
 Ɇ2-2=2∙95=190 ɤɇɦ. 
  

Ɇɚɤɫɢɦɚɥɶɧɵɦ ɢɡ ɩɨɥɭɱɟɧɧɵɯ ɦɨɦɟɧɬɨɜ ɹɜɥɹɟɬɫɹ Ɇ=300 ɤɇɦ, ɩɨ ɧɟɦɭ ɢ 
ɛɭɞɭ ɩɨɞɛɢɪɚɬɶ ɚɪɦɚɬɭɪɭ. 

ɉɥɨɳɚɞɶ ɪɚɛɨɱɟɣ ɚɪɦɚɬɭɪɵ ɪɚɜɧɚ: 
 
Ⱥs=Ɇ/(ξ∙h0∙Rs);              (3.26) 

 
 Rs – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɚɪɦɚɬɭɪɵ, ɞɥɹ ɚɪɦɚɬɭɪɵ ɤɥɚɫɫɚ Ⱥ400 
ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ ɞɢɚɦɟɬɪɨɦ 10-40 ɦɦ ɪɚɜɧɨɟ 365000 ɤɉɚ; 
 ξ - ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɜɟɥɢɱɢɧɵ αm: 
 αm=Ɇ/(b∙h0

2∙Rb); 
 b– ɲɢɪɢɧɚ ɫɠɚɬɨɣ ɡɨɧɵ ɫɟɱɟɧɢɹ, 1,5ɦ; 
 Rb – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɫɠɚɬɢɸ, ɞɥɹ ɛɟɬɨɧɚ ɦɚɪɤɢ ȼ12,5 
ɨɧɨ ɪɚɜɧɨ 7,5Ɇɉɚ. 
 αm=Ɇ/(b∙h0

2∙Rb)=300/(1,5∙1,452∙7500)=0,013; 
 ξ=0,985; 
 Ⱥs=Ɇ/(ξ∙h0∙Rs)=300∙103/(0,985∙1,45∙365)=5,75ɫɦ2; 
 

ɉɪɢɧɢɦɚɟɦ ɚɪɦɚɬɭɪɭ ɧɢɠɧɟɣ ɫɟɬɤɢ ɋ1 ɜ ɨɞɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ 8ø10A400 ɫ 
ɩɥɨɳɚɞɶɸ As = 5,75 ɫɦ2 , ɜ ɞɪɭɝɨɦ ɧɚɩɪɚɜɥɟɧɢɢ 8ø10Ⱥ400 (ɞɢɚɦɟɬɪ ɚɪɦɚɬɭɪɵ 
ɩɪɢɧɢɦɚɟɬɫɹ ɧɟ ɦɟɧɟɟ 10 ɫɦ) ɫ ɩɥɨɳɚɞɶɸ As= 5,75 ɫɦ 
 Ɋɨɫɬɜɟɪɤ ɚɪɦɢɪɭɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: ɩɥɢɬɚ – ɫɟɬɤɨɣ ɋ1 ɢɡ ɫɬɟɪɠɧɟɣ 
ɤɥɚɫɫɚ A400 ɢ ɞɢɚɦɟɬɪɨɦ ɧɟ ɦɟɧɟɟ 10 ɦɦ, ɬɚɤ ɤɚɤ l<3ɦ, ɫ ɲɚɝɨɦ 200 ɦɦ; 
ɩɨɞɤɨɥɨɧɧɢɤɢ – ɞɜɭɦɹ ɫɟɬɤɚɦɢ ɋ2, ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɜɟɪɬɢɤɚɥɶɧɨ ɩɨ ɫɬɨɪɨɧɚɦ, 
ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨ ɩɥɨɫɤɨɫɬɢ ɦɨɦɟɧɬɚ (ɩɨ ɫɬɨɪɨɧɚɦ ɩɨɞɤɨɥɨɧɧɢɤɚ  
bf ) ɢɡ ɫɬɟɪɠɧɟɣ ɤɥɚɫɫɚ A240 ɢ A400. 

 Ⱥɪɦɢɪɭɟɬɫɹ ɩɨɞɨɲɜɚ ɪɨɫɬɜɟɪɤɚ ɨɞɧɨɣ ɫɟɬɤɨɣ ɫ ɪɚɛɨɱɟɣ ɚɪɦɚɬɭɪɨɣ ɜ ɞɜɭɯ 
ɧɚɩɪɚɜɥɟɧɢɹɯ. 

ɉɪɨɞɨɥɶɧɚɹ ɪɚɛɨɱɚɹ ɚɪɦɚɬɭɪɚ ɫɟɬɤɢ ɋ2 ɤɥɚɫɫɚ Ⱥ400 ɞɢɚɦɟɬɪɨɦ 10 ɦɦ 
ɫɬɚɜɢɬɫɹ ɫ ɲɚɝɨɦ 200 ɦɦ, ɚ ɩɨɩɟɪɟɱɧɚɹ ɚɪɦɚɬɭɪɚ ɤɥɚɫɫɚ Ⱥ240 ɞɢɚɦɟɬɪɨɦ 6 ɦɦ ɫ 
ɲɚɝɨɦ 300 ɦɦ ɧɚɡɧɚɱɚɟɬɫɹ ɤɨɧɫɬɪɭɤɬɢɜɧɨ. 
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3.4 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɫɪɚɜɧɟɧɢɟ ɜɚɪɢɚɧɬɨɜ 
 
Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɨɫɭɳɟɫɬɜɢɬɶ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɫɪɚɜɧɟɧɢɟ 

ɜɚɪɢɚɧɬɨɜ, ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɟɫɬɢ ɪɚɫɱɟɬ ɫɬɨɢɦɨɫɬɢ ɢ ɬɪɭɞɨɟɦɤɨɫɬɢ 
ɭɫɬɪɨɣɫɬɜɚ ɮɭɧɞɚɦɟɧɬɚ. Ɋɚɫɱɟɬ ɫɬɨɢɦɨɫɬɢ ɪɚɛɨɬ ɢ ɬɪɭɞɨɟɦɤɨɫɬɢ ɩɨ ɜɨɡɜɟɞɟɧɢɸ 
ɞɚɧɧɵɯ ɮɭɧɞɚɦɟɧɬɨɜ ɜɟɞɟɬɫɹ ɧɚ ɛɚɡɟ ɪɚɫɰɟɧɨɤ ɢ ɧɨɪɦ ɬɪɭɞɨɡɚɬɪɚɬ 2000 ɝ.  

Ʉɚɥɶɤɭɥɹɰɢɹ ɫɬɨɢɦɨɫɬɢ ɪɚɛɨɬ ɧɚ ɫɬɨɥɛɱɚɬɵɣ ɢ ɫɜɚɣɧɵɣ ɮɭɧɞɚɦɟɧɬ 
ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 3.5 ɢ 3.6.  
 
Ɍɚɛɥɢɰɚ 3.5 – ɫɬɨɢɦɨɫɬɶ ɢ ɬɪɭɞɨɟɦɤɨɫɬɶ ɧɚ ɫɬɨɥɛɱɚɬɵɣ ɮɭɧɞɚɦɟɧɬ 

 
ɒɢɮɪ 

 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɚɛɨɬ 

ȿɞ. 
ɢɡɦ. 

Ʉɨɥɢ-
ɱɟɫɬɜɨ 

Ɋɚɫɰɟɧɤɢ, 
ɪɭɛ. 

ɋɬɨɢɦɨɫɬɶ,     
ɪɭɛ. 

Ɍɪɭɞɨёɦɤɨɫɬɶ, 
ɱɟɥ./ɱ / 
ɟɞ./ɨɛɳ. 

1 2 3 4 5 6 7 
Ɂɟɦɥɹɧɵɟ ɪɚɛɨɬɵ 

1-169 Ɋɚɡɪɚɛɨɬɤɚ 
ɷɤɫɤɚɜɚɬɨɪɨɦ ɝɪɭɧɬɚ 

2-ɨɣ ɝɪɭɩɩɵ 

1000 ɦ3 0,038 2149,65 81,68 6,10 

 1-321 

Ɉɛɪɚɬɧɚɹ 
ɡɚɫɵɩɤɚ ɝɪɭɧɬɚ 

ɫ  
ɭɩɥɨɬɧɟɧɢɟɦ 

1000 ɦ3 0,035 321,06 11,24 - 

Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ 

6-1 
ɍɫɬɪɨɣɫɬɜɨ 
ɛɟɬɨɧɧɨɣ 

ɩɨɞɝɨɬɨɜɤɢ 

100 ɦ3 0,0052 3 897,23 20,27 180,00  
 

6-7 

ɍɫɬɪɨɣɫɬɜɨ 
ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ 

ɮɭɧɞɚɦɟɧɬɨɜ ɨɛɳɟɝɨ 
ɧɚɡɧɚɱɟɧɢɹ ɫ 

ɩɨɞɤɨɥɨɧɧɢɤɚɦɢ 

100 ɦ3 0,0238 9 800,18  
 

233,24 453,12  
 

ɐɟɧɧɢɤ 
Ȼɟɬɨɧɵ ɬɹɠɟɥɵɟ 

ɤɨɧɫɬɪɭɤɰɢɨɧɧɵɟ ȼ20 
ɦ3 2,93 665,0 1948,45 

 

 
Ƚɨɪɹɱɟɤɚɬɚɧɚɹ 

ɚɪɦɚɬɭɪɧɚɹ ɫɬɚɥɶ 
Ɍ 0,11 5650,0 621,5 

 

ɂɬɨɝɨ: 2916,38 639,1 
 

Ɍɚɛɥɢɰɚ 3.6 – Ɋɚɫɱɟɬ ɫɬɨɢɦɨɫɬɢ ɢ ɬɪɭɞɨɟɦɤɨɫɬɢ ɜɨɡɜɟɞɟɧɢɹ ɫɜɚɣɧɨɝɨ 
ɮɭɧɞɚɦɟɧɬɚ 

  
ɒɢɮɪ 
 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɚɛɨɬ ȿɞ. 
ɢɡɦ. 

Ʉɨɥɢ-
ɱɟɫɬɜɨ 

Ɋɚɫɰɟɧɤɢ, 
ɪɭɛ. 

ɋɬɨɢɦɨɫɬɶ,     
ɪɭɛ. 

Ɍɪɭɞɨёɦɤɨɫɬɶ, 
ɱɟɥ./ɱ / 

ɟɞ./ɨɛɳ. 
1 2 3 4 5 6 7 

Ɂɟɦɥɹɧɵɟ ɪɚɛɨɬɵ 

1-168 
Ɋɚɡɪɚɛɨɬɤɚ ɝɪɭɧɬɚ 2-ɨɣ 
ɝɪɭɩɩɵ ɷɤɫɤɚɜɚɬɨɪɨɦ 1000ɦ3 

0,038 2149,65 81,68 6,10 

 1-321 
Ɉɛɪɚɬɧɚɹ ɡɚɫɵɩɤɚ 
ɝɪɭɧɬɚ ɫɥɨɹɦɢ ɫ 

ɭɩɥɨɬɧɟɧɢɟɦ 
1000ɦ3 

0,035 321,06 11,24 
- 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 3.6 
ɋɜɚɣɧɵɟ ɪɚɛɨɬɵ 

5-7 

ɉɨɝɪɭɠɟɧɢɟ ɜ 
ɝɪɭɧɬ 1-ɨɣ 

ɝɪɭɩɩɵ ɫɜɚɣ 
ɞɥɢɧɨɣ ɞɨ 12ɦ  

ɦ3 3,24 361,37 1170,84 2,7 

5-31 ɋɪɭɛɤɚ ɫɜɚɣ ɲɬ 4 73,44 547,86 1,4 

ɐɟɧɧɢɤ 
ɋɜɚɢ ɦɚɪɤɢ 

ɋ60.30  ɞɥɢɧɨɣ 3-
12ɦ 

ɦ 24 76,8 1843,2 - 

Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ 

6-6 
ɍɫɬɪɨɣɫɬɜɨ 
ɪɨɫɬɜɟɪɤɚ 

ɨɛɴёɦɨɦ ɞɨ 5 ɦ3 
100ɦ3 0,0193 9 800,18  189,14 453,12  

6-72 

ɍɫɬɪɨɣɫɬɜɨ 
ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ 

ɨɩɚɥɭɛɤɢ ɩɪɢ 
ɜɨɡɞɭɲɧɨɣ 
ɩɪɨɫɥɨɣɤɟ 

ɦ2 0,35 23,4 8,19 0,93 

ɐɟɧɧɢɤ 
Ƚɨɪɹɱɟɤɚɬɚɧɚɹ 

ɚɪɦɚɬɭɪɧɚɹ ɫɬɚɥɶ 
ɬ 

0,11 5650,0 621,5  
- 

ɂɬɨɝɨ: 4473,65 464,25 
 

ȼɵɜɨɞ: Ɋɚɫɱɟɬ ɫɬɨɢɦɨɫɬɢ ɜɨɡɜɟɞɟɧɢɹ ɨɛɨɢɯ ɜɢɞɨɜ ɮɭɧɞɚɦɟɧɬɚ ɩɨɤɚɡɚɥ, 
ɱɬɨ ɜɨɡɜɟɞɟɧɢɟ ɫɬɨɥɛɱɚɬɨɝɨ ɮɭɧɞɚɦɟɧɬɚ ɝɨɪɚɡɞɨ ɞɟɲɟɜɥɟ ɭɫɬɪɨɣɫɬɜɚ ɫɜɚɣɧɨɝɨ, 
ɩɨɪɹɞɤɚ 35%. 

Ɋɚɫɱɟɬ ɬɪɭɞɨɟɦɤɨɫɬɢ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɪɚɛɨɬ ɩɨ ɜɨɡɜɟɞɟɧɢɸ ɫɬɨɥɛɱɚɬɨɝɨ ɢ 
ɫɜɚɣɧɨɝɨ ɮɭɧɞɚɦɟɧɬɨɜ ɩɨɤɚɡɚɥ, ɱɬɨ ɧɚ ɭɫɬɪɨɣɫɬɜɨ ɫɜɚɣɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ 
ɧɟɨɛɯɨɞɢɦɨ ɡɚɬɪɚɬɢɬɶ ɧɚ 27% ɛɨɥɶɲɟ ɬɪɭɞɚ ɪɚɛɨɱɢɯ ɢ ɪɚɛɨɬɚɸɳɢɯ, ɱɟɦ ɧɚ 
ɩɪɨɢɡɜɨɞɫɬɜɨ ɪɚɛɨɬ ɩɨ ɭɫɬɪɨɣɫɬɜɭ ɮɭɧɞɚɦɟɧɬɚ ɦɟɥɤɨɝɨ ɡɚɥɨɠɟɧɢɹ.  

Ȼɵɥɨ ɩɪɨɢɡɜɟɞɟɧɨ ɬɟɯɧɨɷɤɨɧɨɦɢɱɟɫɤɨɟ ɫɪɚɜɧɟɧɢɟ ɞɜɭɯ ɜɚɪɢɚɧɬɨɜ, ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɤɨɬɨɪɨɝɨ ɛɵɥ ɜɵɛɪɚɧ ɧɚɢɛɨɥɟɟ ɰɟɥɟɫɨɨɛɪɚɡɧɵɣ ɜɚɪɢɚɧɬ, ɜɚɪɢɚɧɬ ɫ 
ɮɭɧɞɚɦɟɧɬɨɦ ɧɟɝɥɭɛɨɤɨɝɨ ɡɚɥɨɠɟɧɢɹ ɦɟɧɟɟ ɬɪɭɞɨɟɦɨɤ ɢ ɷɤɨɧɨɦɢɱɟɧ. 
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4.1 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɤɚɪɬɚ ɧɚ ɦɨɧɬɚɠ ɫɬɚɥɶɧɨɝɨ ɤɚɪɤɚɫɚ 
ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɡɞɚɧɢɹ 

 
4.1.1 Ɉɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ 
 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɤɚɪɬɚ ɪɚɡɪɚɛɨɬɚɧɚ ɧɚ ɤɨɦɩɥɟɤɫ ɪɚɛɨɬ ɩɨ ɜɨɡɜɟɞɟɧɢɸ 

ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɤɚɪɤɚɫɚ ɰɟɯɚ ɩɨ ɪɟɦɨɧɬɭ ɢ ɨɛɫɥɭɠɢɜɚɧɢɸ ɫɬɪɨɢɬɟɥɶɧɨɣ 
ɬɟɯɧɢɤɢ. Ɋɚɛɨɬɵ ɜɟɞɭɬɫɹ ɦɟɬɨɞɨɦ ɦɨɧɬɚɠɚ ɨɬɞɟɥɶɧɵɯ ɫɛɨɪɧɵɯ, ɝɨɬɨɜɵɯ, 
ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɷɥɟɦɟɧɬɨɜ ɜ ɜɢɞɟ ɤɨɥɨɧɧ, ɮɟɪɦ, ɩɪɨɝɨɧɨɜ ɩɨɤɪɵɬɢɹ. 
ɉɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɧɨɜɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 

 
4.1.2 Ɉɛɳɢɟ ɩɨɥɨɠɟɧɢɹ 
 
ɉɨ ɞɚɧɧɨɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɤɚɪɬɟ ɜɨɡɜɨɞɢɬɫɹ ɡɞɚɧɢɟ ɫ ɝɚɛɚɪɢɬɧɵɦɢ 

ɪɚɡɦɟɪɚɦɢ 192ɯ30 ɦ. Ɂɞɚɧɢɟ – ɨɞɧɨɷɬɚɠɧɨɟ, ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɛɥɨɤɨɜ. ȼɵɫɨɬɚ 
ɡɞɚɧɢɹ ɜ ɨɫɹɯ 1-27 ɫɨɫɬɚɜɥɹɟɬ 9,76 ɦ, ɜ ɨɫɹɯ 27-34 ɫɨɫɬɚɜɥɹɟɬ 12,04. Ɉɛɳɚɹ 
ɩɥɨɳɚɞɶ ɡɞɚɧɢɹ – 3960 ɦ2, ɫɬɪɨɢɬɟɥɶɧɵɣ ɨɛɴɟɦ – 54,43 ɦ3. ȼɟɪɯɧɹɹ ɨɬɦɟɬɤɚ 
ɤɪɨɜɥɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɭɪɨɜɧɹ ɡɟɦɥɢ – 12,04 ɦ. 

Ʉɨɥɨɧɧɵ ɤɚɪɤɚɫɚ ɜɵɩɨɥɧɟɧɵ ɩɪɨɤɚɬɧɵɯ ɫɬɚɥɶɧɵɯ ɞɜɭɬɚɜɪɨɜ ɫ 
ɩɚɪɚɥɥɟɥɶɧɵɦɢ ɝɪɚɧɹɦɢ ɩɨɥɨɤ ɫ ɧɨɦɟɪɨɦ ɩɪɨɮɢɥɹ 40Ʉ2 ɩɨ ȽɈɋɌ Ɋ 57837-
2017.  

Ɏɟɪɦɵ ɫɬɪɨɩɢɥɶɧɵɟ ɫɬɚɥɶɧɵɟ ɫɜɚɪɧɵɟ  ɫ ɷɥɟɦɟɧɬɚɦɢ ɢɡ ɩɚɪɧɵɯ ɭɝɨɥɤɨɜ 
ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ ɩɨ ȽɈɋɌ 23119-78. 

ɉɪɨɝɨɧɵ ɜɵɩɨɥɧɟɧɵ ɢɡ ɫɬɚɥɶɧɵɯ ɝɨɪɹɱɟɤɚɬɚɧɵɯ ɲɜɟɥɥɟɪɨɜ ɫ 
ɩɚɪɚɥɥɟɥɶɧɵɦɢ ɝɪɚɧɹɦɢ ɩɨɥɨɤ ɩɪɨɮɢɥɹ 24ɉ ɩɨ ȽɈɋɌ8240-97. 

Ɇɨɧɬɚɠ ɫɬɚɥɶɧɨɝɨ ɤɚɪɤɚɫɚ ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɪɭɱɧɨɣ ɞɭɝɨɜɨɣ 
ɫɜɚɪɤɢ. ɋɜɚɪɧɵɟ ɲɜɵ ɜɵɩɨɥɧɹɸɬɫɹ ɷɥɟɤɬɪɨɞɭɝɨɜɨɣ ɫɜɚɪɤɨɣ, ɷɥɟɤɬɪɨɞɚɦɢ 
ɗ42Ⱥ, ɗ50Ⱥ, ɗ55Ⱥ. 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɭɸ ɤɚɪɬɭ ɧɟɨɛɯɨɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜɦɟɫɬɟ ɫ ɪɚɛɨɱɢɦɢ 
ɱɟɪɬɟɠɚɦɢ ɧɚ ɫɬɚɥɶɧɨɣ ɤɚɪɤɚɫ ɡɞɚɧɢɹ. 

ɇɨɪɦɚɬɢɜɧɨ- ɬɟɯɧɢɱɟɫɤɢɟ ɞɨɤɭɦɟɧɬɵ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɤɚɪɬɵ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.1 

 
Ɍɚɛɥɢɰɚ 4.1 – ɇɨɪɦɚɬɢɜɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɞɨɤɭɦɟɧɬɵ 

Ɉɛɨɡɧɚɱɟɧɢɟ 
ɞɨɤɭɦɟɧɬɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɞɨɤɭɦɟɧɬɚ 

ɋɉ 48.13330.2011 Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 
ɋɉ 49.13330.2012 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ. ɑɚɫɬɶ 1. Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ. 
ɋɉ 12-136-2002 «Ȼɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ. ɑɚɫɬɶ 2. ɋɬɪɨɢɬɟɥɶɧɨɟ 

ɩɪɨɢɡɜɨɞɫɬɜɨ» 
ɆȾɋ 12-29.2006 Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɪɚɡɪɚɛɨɬɤɟ ɢ 

ɨɮɨɪɦɥɟɧɢɸ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɤɚɪɬɵ. 
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4.1.3 Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɬɟɯɧɨɥɨɝɢɹ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ 
 
1. ɉɟɪɟɞ ɬɟɦ, ɤɚɤ ɧɚɱɚɬɶ ɦɨɧɬɚɠ ɫɬɚɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɞɨɥɠɧɵ ɛɵɬɶ 

ɡɚɤɨɧɱɟɧɵ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ, ɚ ɬɚɤɠɟ ɪɚɛɨɬɵ "ɧɭɥɟɜɨɝɨ ɰɢɤɥɚ". 
2. Ⱦɟɬɚɥɢ ɫɬɚɥɶɧɨɝɨ ɤɚɪɤɚɫɚ - ɤɨɥɨɧɧɵ, ɮɟɪɦɵ ɢ ɩɪɨɝɨɧɵ ɞɨɥɠɧɵ 

ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɪɚɛɨɱɟɣ ɞɨɤɭɦɟɧɬɚɰɢɢ, ɭɬɜɟɪɠɞɟɧɧɨɣ ɪɚɡɪɚɛɨɬɱɢɤɨɦ ɢ 
ɩɪɢɧɹɬɨɣ ɤ ɩɪɨɢɡɜɨɞɫɬɜɭ ɩɪɟɞɩɪɢɹɬɢɟɦ-ɢɡɝɨɬɨɜɢɬɟɥɟɦ. 

Ɋɚɛɨɬɵ ɩɨ ɭɤɪɭɩɧɟɧɢɸ ɫɬɚɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɩɨɞɝɨɬɨɜɤɟ ɢɯ ɤ ɦɨɧɬɚɠɭ 
ɩɪɨɢɡɜɨɞɢɬɶ ɧɚ ɫɩɟɰɢɚɥɶɧɨ ɨɛɨɪɭɞɨɜɚɧɧɨɣ ɩɥɨɳɚɞɤɟ ɞɥɹ ɫɤɥɚɞɢɪɨɜɚɧɢɹ ɢ 
ɭɤɪɭɩɧɢɬɟɥɶɧɨɣ ɫɛɨɪɤɢ, ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɬɪɟɥɨɜɨɝɨ ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ ɤɪɚɧɚ 
ɬɢɩɚ Ʉɋ-3577-3 "ɂɜɚɧɨɜɟɰ". Ɋɚɛɨɬɵ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɤɨɧɫɬɪɭɤɰɢɣ ɤ ɦɨɧɬɚɠɭ 
ɨɫɭɳɟɫɬɜɥɹɟɬ ɡɜɟɧɨ ɜ ɫɨɫɬɚɜɟ ɬɪɟɯ ɦɨɧɬɚɠɧɢɤɨɜ, ɷɥɟɤɬɪɨɫɜɚɪɳɢɤɚ ɢ 
ɩɨɞɫɨɛɧɨɝɨ ɪɚɛɨɱɟɝɨ. 

3. Ɇɨɧɬɚɠ ɫɬɚɥɶɧɨɝɨ ɤɚɪɤɚɫɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɡɜɟɧɨɦ ɢɡ ɩɹɬɢ ɪɚɛɨɱɢɯ ɜ 
ɫɨɫɬɚɜɟ: ɬɪɢ ɦɨɧɬɚɠɧɢɤɚ, ɷɥɟɤɬɪɨɫɜɚɪɳɢɤ ɢ ɩɨɞɫɨɛɧɵɣ ɪɚɛɨɱɢɣ. ɉɪɢ ɷɬɨɦ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɦɨɧɬɚɠɧɵɣ ɤɪɚɧ ɬɢɩɚ Ʉɋ 45719-7Ɇ ɫ ɬɟɥɟɫɤɨɩɢɱɟɫɤɨɣ ɫɬɪɟɥɨɣ 
ɞɥɢɧɨɣ ɞɨ 23 ɦ. 

4. Ɇɨɧɬɚɠ ɤɚɪɤɚɫɚ ɧɚɱɢɧɚɸɬ ɩɨɫɥɟ ɫɞɚɱɢ-ɩɪɢɟɦɤɢ ɮɭɧɞɚɦɟɧɬɨɜ-ɨɩɨɪ ɞɥɹ 
ɤɨɥɨɧɧ ɡɞɚɧɢɹ, ɩɪɢ ɧɚɥɢɱɢɢ ɚɤɬɚ ɧɚ ɫɤɪɵɬɵɟ ɪɚɛɨɬɵ. ȼ ɩɪɨɰɟɫɫɟ ɫɞɚɱɢ-
ɩɪɢɟɦɤɢ ɜɵɩɨɥɧɹɟɬɫɹ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɚɹ ɩɪɨɜɟɪɤɚ ɤɚɱɟɫɬɜɚ ɜɵɩɨɥɧɟɧɧɵɯ 
ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ. ɉɪɢ ɫɞɚɱɟ-ɩɪɢɟɦɤɟ ɩɪɨɜɟɪɹɟɬɫɹ ɩɨɥɨɠɟɧɢɟ ɩɨɩɟɪɟɱɧɵɯ ɢ 
ɩɪɨɞɨɥɶɧɵɯ ɨɫɟɣ ɮɭɧɞɚɦɟɧɬɨɜ-ɨɩɨɪ ɜ ɩɥɚɧɟ ɢ ɜɵɫɨɬɧɵɟ ɨɬɦɟɬɤɢ ɨɩɨɪɧɵɯ 
ɩɨɜɟɪɯɧɨɫɬɟɣ ɮɭɧɞɚɦɟɧɬɨɜ. 

5. Ɇɨɧɬɚɠ ɤɚɪɤɚɫɚ ɫɨɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɢɯ ɨɩɟɪɚɰɢɣ: 
- ɩɨɞɝɨɬɨɜɤɚ ɦɟɫɬ ɭɫɬɚɧɨɜɤɢ ɢ ɤɪɟɩɥɟɧɢɹ ɤɨɥɨɧɧ; 
- ɫɬɪɨɩɨɜɤɚ ɤɨɥɨɧɧ; 
- ɩɨɞɴɟɦ, ɧɚɜɨɞɤɚ ɢ ɭɫɬɚɧɨɜɤɚ ɢɯ ɧɚ ɦɟɫɬɨ ɤɪɟɩɥɟɧɢɹ; 
- ɜɵɜɟɪɤɚ ɢ ɜɪɟɦɟɧɧɨɟ ɡɚɤɪɟɩɥɟɧɢɟ (ɟɫɥɢ ɬɪɟɛɭɟɬɫɹ); 
- ɪɚɫɫɬɪɨɩɨɜɤɚ ɤɨɥɨɧɧ; 
- ɩɨɞɝɨɬɨɜɤɚ ɦɟɫɬ ɨɩɢɪɚɧɢɹ ɫɬɪɨɩɢɥɶɧɵɯ ɮɟɪɦ; 
- ɫɬɪɨɩɨɜɤɚ ɫɬɪɨɩɢɥɶɧɵɯ ɮɟɪɦ; 
- ɩɨɞɴɟɦ, ɧɚɜɨɞɤɚ ɢ ɭɫɬɚɧɨɜɤɚ ɫɬɪɨɩɢɥɶɧɵɯ ɮɟɪɦ ɧɚ ɦɟɫɬɨ ɤɪɟɩɥɟɧɢɹ; 
- ɜɵɜɟɪɤɚ ɢ ɡɚɤɪɟɩɥɟɧɢɟ ɫɬɪɨɩɢɥɶɧɵɯ ɮɟɪɦ. 
Ɉɬɞɟɥɶɧɵɦ ɩɨɬɨɤɨɦ, ɢɫɩɨɥɶɡɭɹ ɫɦɨɧɬɢɪɨɜɚɧɧɵɣ ɤɚɪɤɚɫ, ɩɪɨɢɡɜɟɫɬɢ 

ɦɨɧɬɚɠ ɩɪɨɝɨɧɨɜ, ɮɟɪɦ ɢ ɜɫɬɪɨɟɧɧɵɯ ɫɬɚɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ. 
6. ɉɟɪɟɞ ɦɨɧɬɚɠɨɦ ɤɨɥɨɧɧɭ ɭɤɥɚɞɵɜɚɸɬ ɧɚ ɞɟɪɟɜɹɧɧɵɟ ɩɨɞɤɥɚɞɤɢ. 

Ʉɨɥɨɧɧɭ ɩɟɪɟɜɨɞɹɬ ɦɨɧɬɚɠɧɵɦ ɤɪɚɧɨɦ ɢɡ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɜ ɜɟɪɬɢɤɚɥɶɧɨɟ, ɚ 
ɡɚɬɟɦ ɢ ɜ ɩɪɨɟɤɬɧɨɟ ɩɨɥɨɠɟɧɢɟ. 

ɇɚɜɨɞɤɭ ɤɨɥɨɧɧɵ ɜ ɩɪɨɟɤɬɧɨɟ ɩɨɥɨɠɟɧɢɟ ɩɪɨɢɡɜɨɞɢɬɶ ɫ ɦɢɧɢɦɚɥɶɧɨɣ 
ɫɤɨɪɨɫɬɶɸ. 

ɉɨɥɨɠɟɧɢɟ ɤɨɥɨɧɧɵ ɜɵɜɟɪɹɸɬ ɨɬɧɨɫɢɬɟɥɶɧɨ ɪɚɡɛɢɜɨɱɧɵɯ ɨɫɟɣ, 
ɩɪɨɜɟɪɹɸɬ ɟɟ ɜɟɪɬɢɤɚɥɶɧɨɫɬɶ ɢ ɜɵɫɨɬɧɭɸ ɨɬɦɟɬɤɭ. Ɉɫɧɨɜɧɵɟ ɞɨɩɭɫɤɢ ɧɚ 
ɦɨɧɬɚɠ ɤɨɥɨɧɧɵ ɩɪɢɜɟɞɟɧɵ ɜ ɪɚɡɞɟɥɟ 4. 
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ȼɪɟɦɟɧɧɨɟ ɡɚɤɪɟɩɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɤɨɥɨɧɧɵ ɩɪɨɢɡɜɨɞɹɬ ɫ ɩɨɦɨɳɶɸ 
ɦɨɧɬɚɠɧɨɣ ɨɫɧɚɫɬɤɢ (ɩɨɞɤɨɫɨɜ, ɫɜɹɡɟɣ, ɤɨɧɞɭɤɬɨɪɨɜ ɢ ɬ.ɩ.), ɬɢɩɨɪɚɡɦɟɪ 
ɤɨɬɨɪɨɣ ɡɚɜɢɫɢɬ ɨɬ ɪɚɡɦɟɪɨɜ ɢ ɤɨɧɫɬɪɭɤɰɢɢ ɦɨɧɬɢɪɭɟɦɨɣ ɤɨɥɨɧɧɵ. 

ɂɧɜɟɧɬɚɪɧɚɹ ɪɚɫɱɚɥɤɚ ɫ ɧɚɬɹɠɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ ɩɪɢɤɪɟɩɥɟɧɚ ɤ ɤɨɥɨɧɧɟ ɢ 
ɤ ɢɧɜɟɧɬɚɪɧɨɦɭ ɠɟɥɟɡɨɛɟɬɨɧɧɨɦɭ ɛɥɨɤɭ (ɢɥɢ ɤ ɪɚɧɟɟ ɫɦɨɧɬɢɪɨɜɚɧɧɨɦɭ 
ɷɥɟɦɟɧɬɭ ɤɚɪɤɚɫɚ). 

ɉɨɫɬɨɹɧɧɨɟ ɡɚɤɪɟɩɥɟɧɢɟ ɤɨɥɨɧɧ, ɮɟɪɦ ɢ ɩɪɨɝɨɧɨɜ ɩɪɨɢɡɜɟɫɬɢ ɫɜɚɪɧɵɦɢ 
ɲɜɚɦɢ ɢɥɢ ɛɨɥɬɨɜɵɦɢ ɫɨɟɞɢɧɟɧɢɹɦɢ ɫɨɝɥɚɫɧɨ ɩɪɨɟɤɬɭ. 

ɋɬɪɨɩɵ ɦɨɝɭɬ ɛɵɬɶ ɫɧɹɬɵ ɫ ɤɨɥɨɧɧɵ ɩɨɫɥɟ ɜɪɟɦɟɧɧɨɝɨ ɡɚɤɪɟɩɥɟɧɢɹ. 
Ɇɨɧɬɚɠɧɭɸ ɨɫɧɚɫɬɤɭ ɫɧɹɬɶ ɩɨɫɥɟ ɩɨɫɬɨɹɧɧɨɝɨ ɡɚɤɪɟɩɥɟɧɢɹ ɞɟɬɚɥɟɣ ɤɚɪɤɚɫɚ ɩɨ 
ɩɪɨɟɤɬɭ. 

7. ɍɫɬɚɧɨɜɤɭ ɤɨɥɨɧɧ ɜ ɩɪɨɟɤɬɧɨɟ ɩɨɥɨɠɟɧɢɟ ɩɪɨɢɡɜɟɫɬɢ ɫ ɩɟɪɜɨɝɨ ɪɚɡɚ. 
ɋɬɪɨɩɨɜɤɭ ɨɫɭɳɟɫɬɜɥɹɬɶ ɫɬɪɨɩɚɦɢ ɫ ɡɚɦɵɤɚɸɳɢɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ɧɚ ɤɪɸɤɚɯ. 
ɇɟɢɫɩɨɥɶɡɭɟɦɵɟ ɜɟɬɜɢ ɫɬɪɨɩɚ ɫɥɟɞɭɟɬ ɧɚɜɟɲɢɜɚɬɶ ɧɚ ɫɨɟɞɢɧɢɬɟɥɶɧɨɟ ɡɜɟɧɨ. 
ɍɝɨɥ ɦɟɠɞɭ ɜɟɬɜɹɦɢ ɫɬɪɨɩɚ ɧɟ ɞɨɥɠɟɧ ɩɪɟɜɵɲɚɬɶ 90°. Ʉɪɸɤɢ ɫɬɪɨɩɚ ɞɨɥɠɧɵ 
ɛɵɬɶ ɧɚɩɪɚɜɥɟɧɵ ɨɬ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɤɨɥɨɧɧ. 

ɋɬɪɨɩɨɜɤɭ ɤɨɥɨɧɧɵ ɩɪɨɢɡɜɨɞɢɬɶ ɫɬɪɨɩɨɦ ɬɢɩɚ 1ɋɄ-2,0/2000 ɩɨ ȽɈɋɌ 
25573-82 ɢ ɤɥɟɳɟɜɵɦ ɡɚɯɜɚɬɨɦ ɫ ɞɢɫɬɚɧɰɢɨɧɧɵɦ ɭɩɪɚɜɥɟɧɢɟɦ ɪɚɫɫɬɪɨɩɨɜɤɨɣ - 
ɄɁ-3.2. 

ɉɪɢ ɫɬɪɨɩɨɜɤɟ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɴɟɦɧɵɟ ɝɪɭɡɨɡɚɯɜɚɬɧɵɟ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ, 
ɬɢɩɨɪɚɡɦɟɪɵ ɤɨɬɨɪɵɯ ɩɪɢɦɟɧɢɬɶ ɫ ɭɱɟɬɨɦ ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɦɚɫɫ ɤɨɥɨɧɧ. 

8. ɉɪɢ ɦɨɧɬɚɠɟ ɮɟɪɦ ɨɬɞɟɥɶɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɭɫɥɨɜɢɹ ɢɯ ɪɚɛɨɬɵ 
ɨɬɥɢɱɚɸɬɫɹ ɨɬ ɩɪɨɟɤɬɧɵɯ ɢɡ-ɡɚ ɨɬɫɭɬɫɬɜɢɹ ɪɚɫɤɪɟɩɥɟɧɢɣ ɢ ɫɦɟɳɟɧɢɹ ɨɩɨɪ. ȼ 
ɫɜɹɡɢ ɫ ɷɬɢɦ ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɫɱɢɬɵɜɚɬɶ ɭɫɬɨɣɱɢɜɨɫɬɶ ɦɨɧɬɢɪɭɟɦɵɯ ɮɟɪɦ, ɤɚɤ 
ɜɨ ɜɪɟɦɹ ɩɨɞɴɟɦɚ, ɬɚɤ ɢ ɩɨɫɥɟ ɭɫɬɚɧɨɜɤɢ ɧɚ ɨɩɨɪɵ ɞɨ ɦɨɧɬɚɠɚ ɫɜɹɡɟɣ.  

ɋɬɪɨɩɨɜɤɭ ɫɬɪɨɩɢɥɶɧɨɣ ɮɟɪɦɵ ɜ ɜɟɪɬɢɤɚɥɶɧɨɦ ɩɨɥɨɠɟɧɢɢ ɩɪɨɢɡɜɨɞɹɬ ɡɚ 
ɞɜɚ ɭɡɥɚ ɜɟɪɯɧɟɝɨ ɩɨɹɫɚ. Ɉɩɨɪɚɦɢ ɮɟɪɦɵ ɩɪɢ ɩɨɞɴɟɦɟ ɹɜɥɹɸɬɫɹ ɦɟɫɬɚ 
ɫɬɪɨɩɨɜɤɢ. ɉɨɫɥɟ ɭɫɬɚɧɨɜɤɢ ɮɟɪɦɵ ɢ ɡɚɤɪɟɩɥɟɧɢɹ ɨɩɨɪɧɨɣ ɫɬɨɣɤɢ ɤ ɨɝɨɥɨɜɤɭ 
ɤɨɥɨɧɧɵ ɛɨɥɬɚɦɢ ɭɫɬɨɣɱɢɜɨɫɬɶ ɮɟɪɦɵ ɧɟɞɨɫɬɚɬɨɱɧɚ ɢɡ-ɡɚ ɨɬɫɭɬɫɬɜɢɹ ɫɜɹɡɟɣ. 
Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɮɟɪɦɵ ɞɨ ɟɟ ɪɚɫɫɬɪɨɩɨɜɤɢ ɜɟɪɯɧɢɣ ɩɨɹɫ ɮɟɪɦɵ 
ɡɚɤɪɟɩɥɹɸɬ ɪɚɫɱɚɥɤɚɦɢ ɢɥɢ ɪɚɫɩɨɪɤɚɦɢ ɤ ɪɚɧɟɟ ɫɦɨɧɬɢɪɨɜɚɧɧɵɦ 
ɤɨɧɫɬɪɭɤɰɢɹɦ. ɉɨɞɴɟɦ ɢ ɭɫɬɚɧɨɜɤɭ ɮɟɪɦ ɩɪɨɢɡɜɨɞɹɬ ɫ ɡɚɤɪɟɩɥɟɧɧɵɦɢ 
ɪɚɫɱɚɥɤɚɦɢ ɢ ɨɬɬɹɠɤɚɦɢ. 
 
Ɍɚɛɥɢɰɚ 4.2 – ɦɟɫɬɚ ɫɬɪɨɩɨɜɤɢ ɫɬɪɨɩɢɥɶɧɨɣ ɮɟɪɦɵ ɩɪɨɥɟɬɨɦ 30 ɦ. 

ɉɪɨɥɟɬ 
ɮɟɪɦ 

Ȼɟɡ ɨɩɨɪɧɵɯ ɫɬɨɟɤ ɋ ɨɞɧɨɣ ɢɥɢ ɞɜɭɦɹ ɨɩɨɪɧɵɦɢ ɫɬɨɣɤɚɦɢ 

  ɩɪɢ ɫɟɱɟɧɢɢ ɭɝɨɥɤɨɜ 
ɩɨɹɫɨɜ ɧɟ ɦɟɧɟɟ, ɦɦ 

ɦɟɫɬɚ 
ɫɬɪɨɩɨɜɤɢ 

ɩɪɢ ɫɟɱɟɧɢɢ 
ɭɝɨɥɤɨɜ 

ɩɨɹɫɨɜ ɧɟ 
ɦɟɧɟɟ, ɦɦ 

ɩɪɢ ɫɟɱɟɧɢɢ 
ɭɝɨɥɤɨɜ 

ɩɨɹɫɨɜ ɧɟ 
ɦɟɧɟɟ, ɦɦ 

ɦɟɫɬɚ 
ɫɬɪɨɩɨɜɨɤ 

  ɜɟɪɯɧɟɝɨ ɧɢɠɧɟɝɨ   ɜɟɪɯɧɟɝɨ ɧɢɠɧɟɝɨ   

1 2 3 4 5 6 7 

30 110x8 100x6,5 1 110x8 100x6,5 3,3 
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Ɋɚɫɱɚɥɤɢ ɢɡɝɨɬɨɜɥɹɸɬ ɢɡ ɫɬɚɥɶɧɨɝɨ ɤɚɧɚɬɚ ɢ ɫɬɚɜɹɬ ɫɢɦɦɟɬɪɢɱɧɨ ɫ ɨɛɟɢɯ 
ɫɬɨɪɨɧ ɮɟɪɦɵ, ɪɚɫɩɨɥɚɝɚɹ ɢɯ ɩɨɞ ɨɞɧɢɦ ɭɝɥɨɦ ɧɚɤɥɨɧɚ ɜ ɩɥɚɧɟ ɢ ɤ 
ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ, ɱɬɨɛɵ ɧɟ ɜɵɡɵɜɚɬɶ ɢɡɝɢɛɚɸɳɢɯ ɭɫɢɥɢɣ ɜ ɷɥɟɦɟɧɬɚɯ 
ɮɟɪɦɵ. ɍɝɨɥ ɧɚɤɥɨɧɚ ɪɚɫɱɚɥɨɤ ɤ ɝɨɪɢɡɨɧɬɭ ɩɪɢɧɢɦɚɸɬ ɧɟ ɛɨɥɟɟ 45°. 

Ɋɚɫɱɚɥɤɢ ɧɚɬɹɝɢɜɚɸɬ ɪɚɜɧɨɦɟɪɧɨ ɧɚ ɨɞɢɧɚɤɨɜɨɟ ɭɫɢɥɢɟ ɪɚɡɥɢɱɧɵɦɢ 
ɥɟɛɟɞɤɚɦɢ ɢɥɢ ɜɢɧɬɨɜɵɦɢ ɫɬɹɠɤɚɦɢ, ɜɤɥɸɱɟɧɧɵɦ ɜ ɪɚɫɱɚɥɤɢ, ɢ ɡɚɤɪɟɩɥɹɸɬ ɤ 
ɹɤɨɪɹɦ, ɮɭɧɞɚɦɟɧɬɚɦ ɫɨɫɟɞɧɢɯ ɤɨɥɨɧɧ ɢɥɢ ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɤɨɧɫɬɪɭɤɰɢɹɦ. ɉɪɢ 
ɧɚɬɹɠɟɧɢɢ ɪɚɫɱɚɥɨɤ ɧɭɠɧɨ ɫɥɟɞɢɬɶ ɡɚ ɩɪɹɦɨɥɢɧɟɣɧɨɫɬɶɸ ɜɟɪɯɧɟɝɨ ɩɨɹɫɚ ɢ 
ɜɟɪɬɢɤɚɥɶɧɨɫɬɶɸ ɮɟɪɦ, ɩɪɨɢɡɜɨɞɹ ɩɨɨɩɟɪɚɰɢɨɧɧɵɣ ɤɨɧɬɪɨɥɶ. Ⱦɥɹ ɤɪɟɩɥɟɧɢɹ 
ɪɚɫɱɚɥɨɤ ɩɪɢɦɟɧɹɸɬ ɢɧɜɟɧɬɚɪɧɵɟ ɩɟɪɟɧɨɫɧɵɟ ɹɤɨɪɹ.  

ɐɟɧɬɪ ɬɹɠɟɫɬɢ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɧɚ ɤɨɥɨɧɧɵ ɮɟɪɦɵ, ɨɩɟɪɬɨɣ ɧɢɠɧɢɦ 
ɩɨɹɫɨɦ, ɧɚɯɨɞɢɬɫɹ ɜɵɲɟ ɨɩɨɪɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ, ɩɨɷɬɨɦɭ ɮɟɪɦɭ ɩɪɨɜɟɪɹɸɬ ɧɚ 
ɭɫɬɨɣɱɢɜɨɫɬɶ ɩɪɨɬɢɜ ɨɩɪɨɤɢɞɵɜɚɧɢɹ ɨɬ ɜɟɬɪɨɜɨɣ ɧɚɝɪɭɡɤɢ. ɇɚɝɪɭɡɤɭ 
ɩɪɢɧɢɦɚɸɬ ɪɚɜɧɨɣ 120ɇ/ɦ2. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɵɫɨɬɵ ɭɫɬɚɧɨɜɤɢ ɮɟɪɦɵ 
ɧɚɝɪɭɡɤɭ ɭɦɧɨɠɚɸɬ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɪɚɫɬɚɧɢɹ ɫɤɨɪɨɫɬɧɨɝɨ ɧɚɩɨɪɚ ɢ ɧɚ 
ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɩɨ ɧɨɪɦɚɦ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ. ɉɪɢ 
ɧɟɞɨɫɬɚɬɨɱɧɨɣ ɭɫɬɨɣɱɢɜɨɫɬɢ ɜ ɫɟɪɟɞɢɧɟ ɩɪɨɥɟɬɚ ɫɬɚɜɹɬ ɩɚɪɭ ɪɚɫɱɚɥɨɤ ɢɥɢ 
ɪɚɫɩɨɪɤɭ ɤ ɜɟɪɯɧɟɦɭ ɩɨɹɫɭ. 

Ɉɫɬɚɜɥɹɬɶ ɮɟɪɦɵ, ɡɚɤɪɟɩɥɟɧɧɵɟ ɩɪɨɟɤɬɧɵɦɢ ɛɨɥɬɚɦɢ ɤ ɨɩɨɪɚɦ ɢ 
ɪɚɫɱɚɥɤɚɦɢ (ɛɟɡ ɫɜɹɡɟɣ), ɛɨɥɟɟ 8 ɱ (ɨɞɧɨɣ ɫɦɟɧɵ) ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ. 

ɇɚ ɪɢɫɭɧɤɟ 4.1 ɩɨɤɚɡɚɧɵ ɦɟɫɬɚ ɤɪɟɩɥɟɧɢɹ ɪɚɫɱɚɥɨɤ ɞɥɹ ɫɬɪɨɩɢɥɶɧɵɯ 
ɮɟɪɦ ɫɟɪɢɢ 1.460.2 ɢ ɜ ɬɚɛɥɢɰɟ 4.3 ɭɤɚɡɚɧɵ ɦɟɫɬɚ ɭɜɹɡɤɢ ɪɚɫɱɚɥɨɤ 

 
Ɋɢɫɭɧɨɤ 4.1 - ɦɟɫɬɚ ɫɬɪɨɩɨɜɤɢ ɢɥɢ ɜɪɟɦɟɧɧɨɝɨ ɪɚɫɤɪɟɩɥɟɧɢɹ ɜ ɭɡɥɚɯ 

ɜɟɪɯɧɟɝɨ ɩɨɹɫɚ ɫɬɪɨɩɢɥɶɧɨɣ ɮɟɪɦɵ 
 

Ɍɚɛɥɢɰɚ 4.3 - Ɇɟɫɬɚ ɜɪɟɦɟɧɧɨɝɨ ɪɚɫɤɪɟɩɥɟɧɢɹ ɫɬɪɨɩɢɥɶɧɵɯ ɮɟɪɦ 

ɉɪɨɥɟɬ 
ɮɟɪɦ 

ɉɪɢ ɫɟɱɟɧɢɢ ɭɝɨɥɤɨɜ 
Ɇɟɫɬɚ 

ɪɚɫɤɪɟɩɥɟɧɢɹ 

Ⱦɢɚɦɟɬɪ 
ɫɬɚɥɶɧɨɝɨ 

ɤɚɧɚɬɚ, 
ɦɦ 

ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ 
ɧɚɩɪɹɠɟɧɧɵɟ, ɇ 

 ɜɟɪɯɧɟɝɨ ɧɢɠɧɟɝɨ   
ɜ ɦɟɧɟɟ 

ɧɚɩɪɹɠɟɧɧɨɣ 
ɪɚɫɱɚɥɤɟ 

ɜ ɛɨɥɟɟ 
ɧɚɩɪɹɠɟɧɧɨɣ 

ɪɚɫɱɚɥɤɟ 

1 2 3 4 5 6 7 

30 
110x6,5 100x6,5 3,3 19,5 2690 4660 

125x10 110x8 1 19,5 2410 4180 
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ɋɬɪɨɩɨɜɤɭ ɫɬɪɨɩɢɥɶɧɵɯ ɮɟɪɦ, ɦɨɧɬɢɪɭɟɦɵɯ ɨɬɞɟɥɶɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ, 
ɫɨɛɪɚɧɧɵɯ ɫ ɨɩɨɪɧɵɦɢ ɫɬɨɣɤɚɦɢ ɢɥɢ ɛɟɡ ɧɢɯ, ɩɪɨɢɡɜɨɞɹɬ ɞɜɭɯɜɟɬɜɟɜɵɦ 
ɫɬɪɨɩɨɦ ɡɚ ɭɡɥɵ ɜɟɪɯɧɟɝɨ ɩɨɹɫɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥ.3.3. ɉɪɢ ɛɨɥɶɲɢɯ 
ɩɪɨɥɟɬɚɯ ɮɟɪɦɵ ɢ ɪɚɫɫɬɨɹɧɢɢ ɦɟɠɞɭ ɭɡɥɚɦɢ ɫɬɪɨɩɨɜɤɢ 12 ɦ ɢ ɛɨɥɟɟ 
ɩɪɢɦɟɧɹɸɬ ɢɧɜɟɧɬɚɪɧɵɟ ɬɪɚɜɟɪɫɵ. ɉɪɢ ɩɨɞɴɟɦɟ ɤ ɮɟɪɦɟ ɞɨɥɠɟɧ ɛɵɬɶ 
ɡɚɤɪɟɩɥɟɧ ɫɬɪɨɩɨɜɨɱɧɵɣ ɤɚɧɚɬ ɞɥɹ ɩɪɨɯɨɞɚ ɩɨ ɧɢɠɧɟɦɭ ɩɨɹɫɭ ɢ ɩɪɢ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɨɞɜɟɲɟɧɵ ɢɧɜɟɧɬɚɪɧɵɟ ɩɥɨɳɚɞɤɢ. 

Ɇɨɧɬɚɠ ɮɟɪɦ ɧɚɱɢɧɚɸɬ ɫɨ ɫɜɹɡɟɜɨɣ ɩɚɧɟɥɢ. ɉɨɞɧɹɬɭɸ ɧɟɫɤɨɥɶɤɨ ɜɵɲɟ 
ɨɩɨɪɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɮɟɪɦɭ ɧɚɜɨɞɹɬ ɨɬɬɹɠɤɚɦɢ ɧɚ ɨɩɨɪɵ, ɩɨɫɥɟ ɱɟɝɨ 
ɦɨɧɬɚɠɧɢɤɢ ɤɨɥɢɤɚɦɢ ɫɨɜɦɟɳɚɸɬ ɨɬɜɟɪɫɬɢɹ ɜ ɮɟɪɦɟ ɫ ɨɬɜɟɪɫɬɢɹɦɢ ɞɥɹ 
ɤɪɟɩɥɟɧɢɹ ɧɚ ɤɨɥɨɧɧɟ ɢ ɮɟɪɦɭ ɦɟɞɥɟɧɧɨ ɨɩɭɫɤɚɸɬ ɧɚ ɨɩɨɪɵ. ɉɪɢ ɨɩɭɫɤɚɧɢɢ 
ɫɥɟɞɹɬ ɡɚ ɫɨɜɦɟɳɟɧɢɟɦ ɪɢɫɨɤ ɧɚ ɮɟɪɦɟ ɢ ɤɨɥɨɧɧɟ. ɉɨɥɨɠɟɧɢɟ ɮɟɪɦɵ ɜ ɩɥɚɧɟ 
ɜɵɩɪɚɜɥɹɸɬ ɡɚ ɫɱɟɬ ɪɚɡɧɢɰɵ ɞɢɚɦɟɬɪɨɜ ɨɬɜɟɪɫɬɢɣ ɢ ɞɢɚɦɟɬɪɨɜ ɛɨɥɬɨɜ. 

ɉɟɪɜɵɟ ɞɜɟ ɮɟɪɦɵ ɫɬɚɜɹɬ ɢ ɡɚɤɪɟɩɥɹɸɬ ɪɚɫɱɚɥɤɚɦɢ. ɉɨɫɥɟɞɭɸɳɢɟ 
ɮɟɪɦɵ ɩɨɫɥɟ ɭɫɬɚɧɨɜɤɢ ɞɨ ɪɚɫɫɬɪɚɩɥɢɜɚɧɢɹ ɡɚɤɪɟɩɥɹɸɬ ɪɚɫɩɨɪɤɚɦɢ ɤ ɪɚɧɟɟ 
ɫɦɨɧɬɢɪɨɜɚɧɧɵɦ ɮɟɪɦɚɦ. 

8. Ɇɨɧɬɚɠ ɫɬɚɥɶɧɨɝɨ ɤɚɪɤɚɫɚ ɩɪɨɢɡɜɨɞɢɬɶ ɫɩɨɫɨɛɨɦ "ɫɧɢɡɭ-ɜɜɟɪɯ", ɩɨ 
ɡɚɯɜɚɬɤɚɦ, ɦɟɬɨɞɨɦ "ɧɚ ɤɪɚɧ". 

9. ɋɜɚɪɨɱɧɵɟ ɪɚɛɨɬɵ ɜɵɩɨɥɧɹɸɬ ɩɨɫɥɟ ɩɪɨɜɟɪɤɢ ɩɪɚɜɢɥɶɧɨɫɬɢ ɦɨɧɬɚɠɚ 
ɤɨɧɫɬɪɭɤɰɢɣ. 

 
4.1.4 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɤɚɱɟɫɬɜɭ ɢ ɩɪɢɟɦɤɚ ɪɚɛɨɬ 
 
1. Ⱦɥɹ ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɜɵɩɨɥɧɢɬɶ: 
- ɜɯɨɞɧɨɣ ɤɨɧɬɪɨɥɶ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɢɡɞɟɥɢɣ ɫɨɝɥɚɫɧɨ ɪɚɛɨɱɟɣ 

ɞɨɤɭɦɟɧɬɚɰɢɢ; 
- ɤɨɧɬɪɨɥɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ; 
- ɩɪɢɟɦɨɱɧɵɣ ɤɨɧɬɪɨɥɶ. 
2. ɉɪɢ ɜɯɨɞɧɨɦ ɤɨɧɬɪɨɥɟ ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɩɪɨɜɟɪɤɭ ɧɚɥɢɱɢɹ ɢ ɩɨɥɧɨɬɵ 

ɪɚɛɨɱɟɣ ɩɪɨɟɤɬɧɨɣ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ, ɫɨɨɬɜɟɬɫɬɜɢɟ 
ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɢɡɞɟɥɢɣ ɷɬɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ. 

Ⱦɥɹ ɤɨɧɬɪɨɥɹ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɚɛɨɱɢɟ ɱɟɪɬɟɠɢ, ɩɪɨɟɤɬ 
ɨɪɝɚɧɢɡɚɰɢɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɩɪɨɟɤɬ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ, ɬɟɯɧɢɱɟɫɤɢɟ ɩɚɫɩɨɪɬɚ, 
ɫɟɪɬɢɮɢɤɚɬɵ ɧɚ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɢɡɞɟɥɢɹ ɢ ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɞɪɭɝɢɟ ɞɨɤɭɦɟɧɬɵ, 
ɭɤɚɡɚɧɧɵɟ ɜ ɪɚɛɨɱɢɯ ɱɟɪɬɟɠɚɯ. 

3. Ʉɨɧɬɪɨɥɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ ɨɫɭɳɟɫɬɜɥɹɬɶ ɜ ɩɪɨɰɟɫɫɟ ɢɯ 
ɜɵɩɨɥɧɟɧɢɹ, ɫɥɟɞɭɟɬ ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɫɜɨɟɜɪɟɦɟɧɧɨɟ ɢɡɦɟɪɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ, 
ɜɵɹɜɥɟɧɢɟ ɢɯ ɨɬɤɥɨɧɟɧɢɣ (ɞɟɮɟɤɬɨɜ) ɢ ɦɟɪɵ ɩɨ ɢɯ ɭɫɬɪɚɧɟɧɢɸ ɢ 
ɩɪɟɞɭɩɪɟɠɞɟɧɢɸ. 

4. Ʉɨɧɬɪɨɥɶ ɩɪɨɢɡɜɨɞɢɬɶ ɥɢɰɭ, ɢɦɟɸɳɟɦɭ ɧɟɨɛɯɨɞɢɦɵɟ ɩɨɥɧɨɦɨɱɢɹ. 
ɉɪɟɞɟɥɶɧɵɟ ɨɬɤɥɨɧɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɫɦɨɧɬɢɪɨɜɚɧɧɨɝɨ ɫɬɚɥɶɧɨɝɨ ɤɚɪɤɚɫɚ 

ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.4. 
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Ɍɚɛɥɢɰɚ 4.4 – ɉɪɟɞɟɥɶɧɵɟ ɨɬɤɥɨɧɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɫɬɚɥɶɧɨɝɨ ɤɚɪɤɚɫɚ   
 ɉɚɪɚɦɟɬɪɵ ɉɪɟɞɟɥɶɧɵɟ 

ɨɬɤɥɨɧɟɧɢɹ 
ɩɚɪɚɦɟɬɪɨɜ, ɦɦ 

ɋɪɟɞɫɬɜɚ ɢɡɦɟɪɟɧɢɣ 

1 2 3 

Ɉɬɤɥɨɧɟɧɢɹ (ɨɬ ɩɪɨɟɤɬɧɵɯ) 
ɨɬɦɟɬɨɤ ɨɩɨɪɧɵɯ 
ɩɨɜɟɪɯɧɨɫɬɟɣ ɤɨɥɨɧɧ 

5 ɇɢɜɟɥɢɪ ɇɁ, ɇɁɄ, 2ɇ-10ɄɅ, 2ɇ-
3Ʌ 

Ɋɚɡɧɨɫɬɶ ɨɬɦɟɬɨɤ ɨɩɨɪɧɵɯ 
ɩɨɜɟɪɯɧɨɫɬɟɣ ɤɨɥɨɧɧ 

3 Ɍɨ ɠɟ 

ɋɦɟɳɟɧɢɟ ɨɫɟɣ ɤɨɥɨɧɧ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɪɚɡɛɢɜɨɱɧɵɯ 
ɨɫɟɣ ɜ ɨɩɨɪɧɨɦ ɫɟɱɟɧɢɢ, 

 
 
5 

 
Ɍɟɨɞɨɥɢɬ 2Ɍ5Ʉ, 2Ɍ30 

ɬɨ ɠɟ - ɜ ɜɟɪɯɧɟɦ ɫɟɱɟɧɢɢ 10 ɋɤɥɚɞɧɨɣ ɦɟɬɪ ɬɢɩɚ ɆɋɆ-82, 
ɆɋȾ-1 

Ʉɪɢɜɢɡɧɚ ɤɨɥɨɧɧɵ 0,0013 ɪɚɫɫɬɨɹɧɢɹ 
ɦɟɠɞɭ ɬɨɱɤɚɦɢ 

ɤɪɟɩɥɟɧɢɹ, ɧɨ ɧɟ 
ɛɨɥɟɟ 15 

ɉɪɨɝɢɛɨɦɟɪ ɬɢɩɚ 6-ɉȺɈ 
ɇɢɜɟɥɢɪ ɇɁ, ɇɁɄ, 2ɇ-10ɄɅ, 2ɇ-
3Ʌ 

Ɉɬɦɟɬɤɢ ɨɩɨɪɧɵɯ 
ɩɨɜɟɪɯɧɨɫɬɟɣ ɮɟɪɦ, 
ɩɪɨɝɨɧɨɜ 

10 ɇɢɜɟɥɢɪ ɇɁ, ɇɁɄ 

ɋɦɟɳɟɧɢɟ ɮɟɪɦ ɫ ɨɫɟɣ 15 Ɍɟɨɞɨɥɢɬ 2Ɍ5Ʉ, 2Ɍ30; 
Ɇɟɬɪ ɫɤɥɚɞɧɨɣ ɆɋɆ-82; ɆɋȾ-1 

Ɋɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ ɨɫɹɦɢ 
ɮɟɪɦ 

15 Ɋɭɥɟɬɤɚ ɬɢɩɚ ɊɁ-10, ɊɁ-20 

 

5. ɉɪɢ ɩɪɢɟɦɨɱɧɨɦ ɤɨɧɬɪɨɥɟ ɜɵɩɨɥɧɢɬɶ ɢɡɦɟɪɟɧɢɟ ɢ ɨɰɟɧɤɭ ɩɪɟɞɟɥɶɧɵɯ 
ɜɟɥɢɱɢɧ ɨɬɤɥɨɧɟɧɢɣ ɩɚɪɚɦɟɬɪɨɜ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɬɚɥɶɧɨɝɨ ɤɚɪɤɚɫɚ, 
ɩɪɢɜɟɞɟɧɧɵɯ ɜ ɪɚɛɨɱɟɣ ɞɨɤɭɦɟɧɬɚɰɢɢ. 

ȼɟɥɢɱɢɧɵ ɨɬɤɥɨɧɟɧɢɣ ɥɢɧɟɣɧɵɯ ɪɚɡɦɟɪɨɜ ɢ ɞɢɚɝɨɧɚɥɟɣ, ɨɩɪɟɞɟɥɹɸɳɢɯ 
ɬɨɱɧɨɫɬɶ ɦɨɧɬɚɠɚ ɧɟɫɭɳɟɣ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɤɨɧɫɬɪɭɤɰɢɢ, ɢɡɦɟɪɹɸɬɫɹ 
ɝɟɨɞɟɡɢɱɟɫɤɢɦɢ ɩɪɢɛɨɪɚɦɢ ɢ ɪɭɥɟɬɤɚɦɢ ɬɢɩɚ ɊɁ-2, ɊɁ-10, ɊɁ-20. ɉɪɟɞɟɥɶɧɵɟ 
ɜɟɥɢɱɢɧɵ ɷɬɢɯ ɨɬɤɥɨɧɟɧɢɣ ɧɟ ɞɨɥɠɧɵ ɩɪɟɜɵɲɚɬɶ ɡɧɚɱɟɧɢɣ, ɩɪɢɜɟɞɟɧɧɵɯ ɜ 
ɬɚɛɥɢɰɟ 4.5. 
 

Ɍɚɛɥɢɰɚ 4.5 – ɉɪɟɞɟɥɶɧɵɟ ɨɬɤɥɨɧɟɧɢɹ ɪɚɡɦɟɪɨɜ ɫɬɚɥɶɧɨɝɨ ɤɚɪɤɚɫɚ   
ɂɧɬɟɪɜɚɥɵ 

ɧɨɦɢɧɚɥɶɧɵɯ ɪɚɡɦɟɪɨɜ 
ɤɨɧɫɬɪɭɤɰɢɣ, ɦ 

ɉɪɟɞɟɥɶɧɵɟ ɨɬɤɥɨɧɟɧɢɹ 
ɥɢɧɟɣɧɵɯ ɪɚɡɦɟɪɨɜ, ± ɦɦ 

ɉɪɟɞɟɥɶɧɵɟ ɨɬɤɥɨɧɟɧɢɹ 
ɞɢɚɝɨɧɚɥɟɣ, ± ɦɦ 

1 2 3 

Ɉɬ 2,5 ɞɨ 4,0 5 12 

Ɉɬ 4,0 ɞɨ 8,0 6 15 

Ɉɬ 8,0 ɞɨ 16,0 8 20 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 4.5 
1 2 3 

Ɉɬ 16,0 ɞɨ 25,0 10 25 

Ɉɬ 25,0 ɞɨ 40,0 12 30 

 
 5. Ⱦɥɹ ɩɪɢɟɦɤɢ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬ ɫɜɚɪɧɵɟ ɲɜɵ ɩɨ ɨɤɨɧɱɚɧɢɢ ɪɚɛɨɬ 

ɨɱɢɫɬɢɬɶ ɨɬ ɲɥɚɤɚ, ɛɪɵɡɝ ɢ ɧɚɩɥɵɜɨɜ ɦɟɬɚɥɥɚ. ɇɟɩɪɨɜɚɪɵ, ɧɚɩɥɵɜɵ, ɩɪɨɠɨɝɢ, 
ɬɪɟɳɢɧɵ ɜɫɟɯ ɜɢɞɨɜ, ɪɚɡɦɟɪɨɜ ɢ ɪɚɫɩɨɥɨɠɟɧɢɹ, ɨɩɥɚɜɥɟɧɢɟ ɨɫɧɨɜɧɨɝɨ ɦɟɬɚɥɥɚ 
ɧɟ ɞɨɩɭɫɤɚɸɬɫɹ. 

Ⱦɟɮɟɤɬɵ ɫɜɚɪɧɵɯ ɲɜɨɜ, ɤɨɬɨɪɵɟ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɩɪɢ ɨɰɟɧɤɟ 
ɤɚɱɟɫɬɜɚ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬ, ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.6. 
      

Ɍɚɛɥɢɰɚ 4.6 – Ⱦɨɩɭɫɤɚɟɦɵɟ ɪɚɡɦɟɪɵ ɞɟɮɟɤɬɨɜ ɫɜɚɪɧɵɯ ɲɜɨɜ   
Ⱦɟɮɟɤɬɵ ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɞɟɮɟɤɬɨɜ Ⱦɨɩɭɫɤɚɟɦɵɟ 

ɪɚɡɦɟɪɵ ɞɟɮɟɤɬɨɜ 

Ƚɚɡɨɜɚɹ ɩɨɥɨɫɬɶ Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɡɦɟɪ ɩɨɥɨɫɬɢ ɇɟ ɛɨɥɟɟ 3 ɦɦ 

ɉɨɪɵ Ⱦɨɥɹ ɫɭɦɦɚɪɧɨɣ ɩɥɨɳɚɞɢ ɩɨɪ ɇɟ ɛɨɥɟɟ 1-4% 

  Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɡɦɟɪ ɩɨɪɵ 2 ɦɦ 

ɒɥɚɤɨɜɵɟ ɜɤɥɸɱɟɧɢɹ Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɡɦɟɪ 2 ɦɦ 

ɇɟɩɪɨɜɚɪɵ Ɋɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ ɧɟɩɪɨɜɚɪɚɦɢ ɇɟ ɛɨɥɟɟ 2 ɦɦ 

Ɂɚɡɨɪ ɦɟɠɞɭ 
ɫɜɚɪɢɜɚɟɦɵɦɢ 
ɞɟɬɚɥɹɦɢ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɡɦɟɪ 2 ɦɦ 

ɉɨɞɪɟɡɵ Ƚɥɭɛɢɧɚ ɩɨɞɪɟɡɚ ɇɟ ɛɨɥɟɟ 1,0 ɦɦ 

ȼɵɩɭɤɥɨɫɬɶ 
  

  

ȼɵɫɨɬɚ ɜɵɩɭɤɥɨɫɬɢ 
- ɫɬɵɤɨɜɨɣ ɲɨɜ 

- ɭɝɥɨɜɨɣ ɲɨɜ 

ɇɟ ɛɨɥɟɟ 
5 ɦɦ 

3 ɦɦ 

ɍɦɟɧɶɲɟɧɢɟ ɤɚɬɟɬɚ 
ɲɜɚ 

Ɋɚɡɧɢɰɚ ɜ ɤɚɬɟɬɚɯ (ɩɨ ɩɪɨɟɤɬɭ ɢ ɩɨ 
ɮɚɤɬɭ) 

ɇɟ ɛɨɥɟɟ 1 ɦɦ 

Ⱥɫɢɦɦɟɬɪɢɹ ɭɝɥɨɜɨɝɨ 
ɲɜɚ 

Ɋɚɡɧɢɰɚ ɜ ɤɚɬɟɬɚɯ ɭɝɥɨɜɨɝɨ ɲɜɚ ɇɟ ɛɨɥɟɟ 1,5 ɦɦ 

 

ɋɜɚɪɧɵɟ ɲɜɵ ɫ ɜɵɹɜɥɟɧɧɵɦɢ ɞɟɮɟɤɬɚɦɢ ɧɟɨɛɯɨɞɢɦɨ ɢɫɩɪɚɜɢɬɶ.  
ɂɫɩɪɚɜɥɟɧɢɟ ɫɜɚɪɧɵɯ ɲɜɨɜ ɩɪɨɢɡɜɨɞɢɬɶ ɪɭɱɧɨɣ ɞɭɝɨɜɨɣ ɫɜɚɪɤɨɣ, ɷɥɟɤɬɪɨɞɚɦɢ 
ɬɨɝɨ ɠɟ ɬɢɩɚ ɞɢɚɦɟɬɪɨɦ 3 ɢɥɢ 4 ɦɦ. 

Ⱦɟɮɟɤɬɵ ɜ ɜɢɞɟ ɧɟɩɨɥɧɨɦɟɪɧɵɯ ɲɜɨɜ, ɩɨɞɪɟɡɨɜ ɢ ɧɟ ɡɚɩɥɚɜɥɟɧɧɵɯ 
ɤɪɚɬɟɪɨɜ ɡɚɜɚɪɢɬɶ ɢ ɡɚɱɢɫɬɢɬɶ. ɍɱɚɫɬɤɢ ɫ ɩɨɜɟɪɯɧɨɫɬɧɵɦɢ ɩɨɪɚɦɢ, ɲɥɚɤɨɜɵɦɢ 
ɜɤɥɸɱɟɧɢɹɦɢ ɢ ɧɟɫɩɥɚɜɥɟɧɢɹɦɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɨɛɪɚɛɨɬɚɬɶ ɚɛɪɚɡɢɜɧɵɦ 
ɢɧɫɬɪɭɦɟɧɬɨɦ ɧɚ ɝɥɭɛɢɧɭ ɡɚɥɟɝɚɧɢɹ, ɡɚɜɚɪɢɬɶ ɢ ɡɚɱɢɫɬɢɬɶ ɩɨɜɟɪɯɧɨɫɬɶ ɲɜɚ. 
Ɉɠɨɝɢ ɩɨɜɟɪɯɧɨɫɬɢ ɨɫɧɨɜɧɨɝɨ ɦɟɬɚɥɥɚ ɨɬ ɫɜɚɪɨɱɧɨɣ ɞɭɝɢ ɡɚɱɢɫɬɢɬɶ 
ɚɛɪɚɡɢɜɧɵɦ ɢɧɫɬɪɭɦɟɧɬɨɦ (ɧɚɩɪɢɦɟɪ, ɧɚɠɞɚɱɧɵɦ ɤɪɭɝɨɦ) ɧɚ ɝɥɭɛɢɧɭ 0,5-0,7 
ɦɦ. 
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ɉɪɢ ɩɨɹɜɥɟɧɢɢ ɜ ɦɟɬɚɥɥɟ ɲɜɚ ɬɪɟɳɢɧɵ ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɤɪɚɬɢɬɶ ɫɜɚɪɤɭ ɞɨ 
ɭɫɬɚɧɨɜɥɟɧɢɹ ɩɪɢɱɢɧɵ ɬɪɟɳɢɧɨɨɛɪɚɡɨɜɚɧɢɹ. ɋɜɚɪɤɭ ɪɚɡɪɟɲɚɟɬɫɹ ɜɨɡɨɛɧɨɜɢɬɶ 
ɩɨɫɥɟ ɭɫɬɪɚɧɟɧɢɹ ɬɪɟɳɢɧɵ ɢ ɩɪɢɧɹɬɢɹ ɦɟɪ ɩɨ ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɨɛɪɚɡɨɜɚɧɢɹ 
ɬɪɟɳɢɧ. 

Ⱦɥɹ ɭɫɬɪɚɧɟɧɢɹ ɬɪɟɳɢɧɵ ɫɥɟɞɭɟɬ: 
- ɭɫɬɚɧɨɜɢɬɶ ɪɚɫɩɨɥɨɠɟɧɢɟ, ɩɪɨɬɹɠɟɧɧɨɫɬɶ ɢ ɝɥɭɛɢɧɭ ɬɪɟɳɢɧɵ, 
- ɡɚɫɜɟɪɥɢɬɶ ɫɜɟɪɥɨɦ ɞɢɚɦɟɬɪɨɦ 5-8 ɦɦ ɤɨɧɰɵ ɬɪɟɳɢɧɵ ɫ ɩɪɢɩɭɫɤɨɦ 15 

ɦɦ ɜ ɤɚɠɞɭɸ ɫɬɨɪɨɧɭ, 
- ɜɵɩɨɥɧɢɬɶ  Y-ɨɛɪɚɡɧɭɸ ɪɚɡɞɟɥɤɭ ɤɪɨɦɨɤ ɫ ɭɝɥɨɦ ɪɚɫɤɪɵɬɢɹ 60-70°, 
- ɡɚɜɚɪɢɬɶ ɪɚɡɞɟɥɤɭ ɤɪɨɦɨɤ ɷɥɟɤɬɪɨɞɚɦɢ ɞɢɚɦɟɬɪɨɦ 3 ɢɥɢ 4 ɦɦ. 
Ɂɚɜɚɪɤɭ ɪɚɡɞɟɥɤɢ ɫɥɟɞɭɟɬ ɜɵɩɨɥɧɢɬɶ ɫ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɦ ɩɨɞɨɝɪɟɜɨɦ 

ɦɟɬɚɥɥɚ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ 150-250 °ɋ, ɩɨɞɞɟɪɠɢɜɚɬɶ ɟɟ ɜ ɩɪɨɰɟɫɫɟ ɫɜɚɪɤɢ ɢ 
ɩɨɫɥɟ ɟɟ ɨɤɨɧɱɚɧɢɹ ɜ ɬɟɱɟɧɢɟ ɜɪɟɦɟɧɢ ɢɡ ɪɚɫɱɟɬɚ 1,5-2 ɦɢɧ ɧɚ 1 ɦɦ ɬɨɥɳɢɧɵ 
ɦɟɬɚɥɥɚ. 

ɂɫɩɪɚɜɥɟɧɧɵɣ ɫɜɚɪɧɨɣ ɲɨɜ ɩɨɞɥɟɠɢɬ ɤɨɧɬɪɨɥɸ ɭɥɶɬɪɚɡɜɭɤɨɜɨɣ 
ɞɟɮɟɤɬɨɫɤɨɩɢɟɣ.  

 
4.1.5 ɉɨɬɪɟɛɧɨɫɬɶ ɜ ɦɚɬɟɪɢɚɥɶɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɫɭɪɫɚɯ 
 
Ɋɚɛɨɬɵ ɩɨ ɦɨɧɬɚɠɭ ɫɬɚɥɶɧɨɝɨ ɤɚɪɤɚɫɚ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɡɞɚɧɢɹ 

ɨɫɭɳɟɫɬɜɥɹɬɶ ɩɪɢ ɩɨɦɨɳɢ ɧɟɨɛɯɨɞɢɦɵɯ ɫɪɟɞɫɬɜ ɦɚɥɨɣ ɦɟɯɚɧɢɡɚɰɢɢ, 
ɦɨɧɬɚɠɧɨɣ ɨɫɧɚɫɬɤɢ, ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɲɢɧ, ɢɧɜɟɧɬɚɪɹ ɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ. 

ɉɟɪɟɱɟɧɶ ɧɟɨɛɯɨɞɢɦɵɯ ɦɚɬɟɪɢɚɥɶɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɩɪɢɜɟɞɟɧ ɜ 
ɬɚɛɥɢɰɟ 4.7 

 
Ɍɚɛɥɢɰɚ 4.7 – ɋɪɟɞɫɬɜɚ ɦɟɯɚɧɢɡɚɰɢɢ, ɢɧɫɬɪɭɦɟɧɬ ɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɞɥɹ 
ɦɨɧɬɚɠɚ ɫɬɚɥɶɧɨɝɨ ɤɚɪɤɚɫɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ, ɬɢɩ, ɦɚɪɤɚ, 
ȽɈɋɌ 

Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɇɚɡɧɚɱɟɧɢɟ 

1 2 3 

ɋɬɪɟɥɨɜɨɣ ɚɜɬɨɦɨɛɢɥɶɧɵɣ 
ɤɪɚɧ Ʉɋ 55712-5Ʌ 

Ⱦɥɢɧɚ ɫɬɪɟɥɵ - 23 ɦ 
ȼɵɥɟɬ ɫɬɪɟɥɵ – 2-21 ɦ 
ȼɵɫɨɬɚ ɤɪɸɤɚ - 21 ɦ 

Ƚɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ - 16 ɬ 

Ɇɨɧɬɚɠ ɤɨɧɫɬɪɭɤɰɢɣ 

ɋɬɪɨɩɵ ɩɨ ȽɈɋɌ 25573-82 ɋɬɪɨɩ 1ɋɄ-2.0, 
ɋɬɪɨɩ 2ɋɄ-4,0 

Ɇɨɧɬɚɠ ɤɨɧɫɬɪɭɤɰɢɣ 

Ʉɨɦɩɥɟɤɬ ɢɧɫɬɪɭɦɟɧɬɚ ɞɥɹ 
ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ 

ɋɨɫɬɚɜ ɤɨɦɩɥɟɤɬɚ: 
ɦɨɧɬɚɠɧɵɟ ɥɨɦɵ, ɦɨɥɨɬɤɢ, 

ɤɭɜɚɥɞɵ, ɡɭɛɢɥɨ, 
ɧɚɩɢɥɶɧɢɤ, ɪɭɥɟɬɤɚ, 

ɥɢɧɟɣɤɚ, ɭɪɨɜɟɧɶ, ɭɝɨɥɶɧɢɤ 

Ɇɨɧɬɚɠ ɤɨɧɫɬɪɭɤɰɢɣ 

Ⱥɜɬɨɦɨɛɢɥɶɧɵɣ ɫɬɪɟɥɨɜɨɣ 
ɤɪɚɧ Ʉɋ-3577-3 

"ɂɜɚɧɨɜɟɰ". 

Ⱦɥɢɧɚ ɫɬɪɟɥɵ - 17 ɦ 
ȼɵɥɟɬ ɫɬɪɟɥɵ – 2-14,5 ɦ 
Ƚɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ - 1,2 ɬ 

Ɋɚɡɝɪɭɡɨɱɧɵɟ ɪɚɛɨɬɵ 

Ɇɨɥɨɬɨɤ ɩɧɟɜɦɚɬɢɱɟɫɤɢɣ 
ɂɉ-4119 

ɗɧɟɪɝɢɹ ɭɞɚɪɚ - 12,5 Ⱦɠ ɉɨɞɝɨɬɨɜɤɚ ɜɚɪɨɱɧɵɯ ɪɚɛɨɬ 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 4.7 
1 2 3 

Ɇɚɲɢɧɚ ɪɭɱɧɚɹ 
ɲɥɢɮɨɜɚɥɶɧɚɹ ɍɒɆ-2100 

Ⱦɢɚɦɟɬɪ ɤɪɭɝɚ 200/125 ɦɦ ɉɨɞɝɨɬɨɜɤɚ ɜɚɪɨɱɧɵɯ ɪɚɛɨɬ 

Ʉɪɨɦɤɨɪɟɡ ɷɥɟɤɬɪɢɱɟɫɤɢɣ 
ɂɗ-6502 

Ɍɨɥɳɢɧɚ 
ɩɨɞɝɨɬɚɜɥɢɜɚɟɦɵɯ ɤɪɨɦɨɤ - 

22 ɦɦ 
ɉɨɞɝɨɬɨɜɤɚ ɜɚɪɨɱɧɵɯ ɪɚɛɨɬ 

ɗɥɟɤɬɪɨɫɜɚɪɨɱɧɵɣ ɚɩɩɚɪɚɬ 
ɬɢɩɚ Ⱥɋ-500 

ɋɜɚɪɨɱɧɵɣ ɬɨɤ - 500 Ⱥ; 
Ɇɨɳɧɨɫɬɶ - 30 ɤȼɬ 

ɋɜɚɪɨɱɧɵɟ ɪɚɛɨɬɵ 

Ʉɨɦɩɥɟɤɬ ɢɧɫɬɪɭɦɟɧɬɚ ɞɥɹ 
ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬ 

ɋɨɫɬɚɜ ɤɨɦɩɥɟɤɬɚ: 
ɷɥɟɤɬɪɨɞɨɞɟɪɠɚɬɟɥɢ, 

ɡɭɛɢɥɚ, ɦɨɥɨɬɤɢ, ɨɬɜɟɪɬɤɢ 
ɞɢɷɥɟɤɬɪɢɱɟɫɤɢɟ, 

ɩɥɨɫɤɨɝɭɛɰɵ, ɧɚɩɢɥɶɧɢɤɢ, 
ɳɟɬɤɢ ɢɡ ɩɪɨɜɨɥɨɤɢ, ɦɟɬɪ 

ɫɤɥɚɞɧɨɣ, ɱɟɪɬɢɥɤɚ, 
ɰɢɪɤɭɥɶ 

ɋɜɚɪɨɱɧɵɟ ɪɚɛɨɬɵ 

ȼɵɲɤɚ ɪɚɦɧɚɹ ɉɋɉ 200 
ɐɇɂɂɈɆɌɉ ɢɥɢ ɈɈɈ 

"ɉɪɟɫɫ" 

ȼɵɫɨɬɚ ɩɨɞɴɟɦɚ ɞɨ 12 ɦ 
ɉɨɞɦɚɳɢɜɚɧɢɟ  

Ʌɟɫɬɧɢɰɵ ɦɨɧɬɚɠɧɵɟ 
ɩɪɢɫɬɚɜɧɵɟ Ʌɉ-11 

ȼɵɫɨɬɚ ɩɨɞɴɟɦɚ ɞɨ 10 ɦ ɉɨɞɦɚɳɢɜɚɧɢɟ 

Ɉɝɪɚɠɞɟɧɢɟ ɦɟɫɬɚ ɪɚɛɨɬ 
ɩɨ ȽɈɋɌ 23407-78 

ȼɵɫɨɬɚ 1,6 ɦ Ȼɟɡɨɩɚɫɧɨɫɬɶ ɪɚɛɨɬ 

 
4.1.6 ɉɨɞɛɨɪ ɝɪɭɡɨɡɚɯɜɚɬɧɵɯ ɫɪɟɞɫɬɜ ɦɨɧɬɚɠɚ 
 
Ɍɚɛɥɢɰɚ 4.8 – ɝɪɭɡɨɡɚɯɜɚɬɧɵɟ ɫɪɟɞɫɬɜɚ ɦɨɧɬɚɠɚ. 

ɇɚɢɦɟɧɨɜɚ-
ɧɢɟ 
ɦɨɧɬɢɪɭɟɦɨ-
ɝɨ ɷɥɟɦɟɧɬɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɬɟɯɧɢɱɟɫɤɢɯ 
ɫɪɟɞɫɬɜ 
ɦɨɧɬɚɠɚ 

ɗɫɤɢɡ ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɉɨɬɪɟɛ
-ɧɨɫɬɶ 
ɤɨɥ-ɜɨ, 
ɲɬ 
 
 

Ƚɪ
ɭɡ

ɨɩ
ɨɞ

ɴɟ
ɦ-

ɧɨ
ɫɬ

ɶ,
 ɬ

 

Ɇ
ɚɫ

ɫɚ
, ɤ

ɝ 

ȼɵ
ɫɨ

ɬɚ
, ɦ

 

1 2 3 4 5 6 7 

Ʉɨɥɨɧɧɚ Ʉ2 ɋɬɪɨɩ 1ɋɄ-2.0 

 

2 53 1,6  

Ɏɟɪɦɚ Ɏɋ1 Ɍɪɚɜɟɪɫɚ  

 

7 24
5 

1,4  

ɉɪɨɝɨɧɵ Ƚɪɭɡɨɡɚɯɜɚɬ-
ɧɨɟ 
ɭɫɬɪɨɣɫɬɜɨ 
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4.1.7 ɉɨɞɛɨɪ ɝɪɭɡɨɩɨɞɴɟɦɧɨɝɨ ɦɟɯɚɧɢɡɦɚ 
 
Ⱦɥɹ ɜɵɛɨɪɚ ɦɨɧɬɚɠɧɨɝɨ ɤɪɚɧɚ ɬɪɟɛɭɟɬɫɹ ɩɪɨɢɡɜɟɫɬɢ ɨɩɪɟɞɟɥɟɧɢɟ ɬɪёɯ 

ɨɫɧɨɜɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ: ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ, ɜɵɫɨɬɚ ɩɨɞɴɟɦɚ ɤɪɸɤɚ ɢ ɜɵɥɟɬ 
ɤɪɸɤɚ. 

 
Ƚɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɤɪɚɧɚ ɧɚɣɞɟɦ ɩɨ ɮɨɪɦɭɥɟ. 
 ܳˍ = ʛэ + ʛˆ+˅ =  ͳ,ͶͶʹ + Ͳ,ͲͲ͸ʹ = ͳ,ͶͶͺʹ ˕,            (4.1) 
 

ɝɞɟ    Ɇɷ – ɦɚɫɫɚ ɧɚɢɛɨɥɟɟ ɬɹɠɟɥɨɝɨ ɷɥɟɦɟɧɬɚ; 
 Ɇɝ+ɜ – ɦɚɫɫɚ ɝɪɭɡɨɡɚɯɜɚɬɧɵɯ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɤɨɬɨɪɚɹ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 ʛˆ+˅ = ʛˆ + ʛˏ.˒. = Ͳ,ͲͲͷ͵ + Ͳ,ͲͲͲͻ = Ͳ,ͲͲ͸ʹ ˕,           (4.2) 
 

ɝɞɟ  Ɇɝ = 0,0053 ɤɝ – ɦɚɫɫɚ ɫɬɪɨɩɚ 1ɋɄ-2,0; 
 Ɇɦ.ɩ. = 0,0009 ɤɝ – ɦɚɫɫɚ ɩɨɞɫɬɪɨɩɤɚ ɉɄ4-4,0. 
  

ȼɵɫɨɬɚ ɩɨɞɴɟɦɚ ɤɪɸɤɚ 
 ʜˍ = ℎ଴ + ℎˊ + ℎэ + ℎˆ = ͳʹ,ͲͶ + Ͳ,ͷ + ͵,ͳͷ + ͵ = ͳͺ,͸ͻ ˏ,         (4.3) 
 

ɝɞɟ    h0 – ɜɵɫɨɬɚ ɡɞɚɧɢɹ; 
hɁ – ɜɵɫɨɬɚ ɩɨɞɴёɦɚ ɷɥɟɦɟɧɬɚ ɧɚɞ ɨɩɨɪɨɣ, ɩɪɢɧɢɦɚɟɦɚɹ 0,5 ɦ; 
hɗ – ɜɵɫɨɬɚ ɦɨɧɬɢɪɭɟɦɨɝɨ ɷɥɟɦɟɧɬɚ ɜ ɩɨɥɨɠɟɧɢɢ ɩɨɞɴɟɦɚ; 
hȽ – ɜɵɫɨɬɚ ɝɪɭɡɨɡɚɯɜɚɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ. 
 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɭɪɨɜɧɹ ɫɬɨɹɧɤɢ ɤɪɚɧɚ ɞɨ ɜɟɪɯɚ ɫɬɪɟɥɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ 
 ʜ˔ = ௞ܪ + ℎ௡ = ͳͺ.͸ͻ + ʹ = ʹͲ.ͻ͸ ɦ,             (4.4) 

 
ɝɞɟ    ℎ௡ = ʹ,Ͳ ɦ – ɪɚɡɦɟɪ ɝɪɭɡɨɜɨɝɨ ɩɨɥɢɫɩɚɫɬɚ ɜ ɫɬɹɧɭɬɨɦ ɫɨɫɬɨɹɧɢɢ. 
 

Ɇɨɧɬɚɠɧɵɣ ɜɵɥɟɬ ɤɪɸɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 ݈௞ = ሺ௕+௕భ+௕మሻ∙ሺு೎−ℎ˛ሻℎˆ+ℎ೙ + ܾଷ = ሺ଴.ହ+ଷ+଴.ହሻ∙ሺଶ଴.ଽ଺−ଶሻଷ+ଶ = ͳͷ.ͳ͸ͺ ɦ          (4.5) 

 
ɝɞɟ b=0,5 ɦ – ɦɢɧɢɦɚɥɶɧɵɣ ɡɚɡɨɪ ɦɟɠɞɭ ɫɬɪɟɥɨɣ ɢ ɦɨɧɬɢɪɭɟɦɵɦ ɷɥɟɦɟɧɬɨɦ; ܾଵ = Ͷ.ʹ ˏ – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɷɥɟɦɟɧɬɚ ɞɨ ɤɪɚɹ ɷɥɟɦɟɧɬɚ, 
ɩɪɢɛɥɢɠɟɧɧɨɝɨ ɤ ɫɬɪɟɥɟ (ɩɨɥɨɜɢɧɚ ɲɢɪɢɧɵ ɢɥɢ ɞɥɢɧɵ ɷɥɟɦɟɧɬɚ ɜ ɩɨɥɨɠɟɧɢɢ 
ɩɨɞɴɟɦɚ); 
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ܾଶ = Ͳ,ͷ ˏ – ɩɨɥɨɜɢɧɚ ɬɨɥɳɢɧɵ ɫɬɪɟɥɵ ɧɚ ɭɪɨɜɧɟ ɜɟɪɯɚ ɦɨɧɬɢɪɭɟɦɨɝɨ 
ɷɥɟɦɟɧɬɚ; ℎ˛ = ʹ ˏ – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɭɪɨɜɧɹ ɫɬɨɹɧɤɢ ɤɪɚɧɚ ɞɨ ɨɫɢ ɩɨɜɨɪɨɬɚ (ɩɹɬɵ); ܾଷ = ʹ ˏ – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɜɪɚɳɟɧɢɹ ɤɪɚɧɚ ɞɨ ɨɫɢ ɩɨɜɨɪɨɬɚ ɫɬɪɟɥɵ. 

 
Ⱦɥɢɧɚ ɫɬɪɟɥɵ ɤɪɚɧɚ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
௖ܮ  = √ሺ݈௞ − ܾଷሻଶ + ሺܪ௖ − ℎ˛ሻଶ ,              (4.6) 
௖ܮ  = √ሺͳͷ.ͳ͹ − ʹሻଶ + ሺʹͲ.ͻ͸ − ʹሻଶ = ʹʹ,Ͷ͵ ɦ. 
 
ɂɫɯɨɞɹ ɢɡ ɩɨɥɭɱɟɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜɵɛɢɪɚɟɦ ɫɚɦɨɯɨɞɧɵɣ ɤɪɚɧ ɬɢɩɚ 

Ʉɋ 55713-5Ʌ ɫ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ: 
 
- Ⱦɥɢɧɚ ɫɬɪɟɥɵ 23 ɦ; 
- ɜɵɥɟɬ ɫɬɪɟɥɵ 2-21 ɦ; 
- ȼɵɫɨɬɚ ɩɨɞɴɟɦɚ ɤɪɸɤɚ 22 ɦ; 
- ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ 16 ɬ; 

 
 
Ɋɢɫɭɧɨɤ 4.8 Ƚɪɭɡɨɜɵɫɨɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɚɦɨɯɨɞɧɨɝɨ ɤɪɚɧɚ Ʉɋ 55717 

– 5Ʌ. 
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4.1.8 Ɍɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɨɯɪɚɧɚ ɬɪɭɞɚ 
 
ɉɪɢ ɨɪɝɚɧɢɡɚɰɢɢ ɢ ɜɵɩɨɥɧɟɧɢɢ ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶɫɹ 

ɬɪɟɛɨɜɚɧɢɹ ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ: 
- ɋɇɢɉ 12-03-2001 "Ȼɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ. ɑɚɫɬɶ 1. Ɉɛɳɢɟ 

ɬɪɟɛɨɜɚɧɢɹ"; 
- ɋɇɢɉ 12-04-2002 "Ȼɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ. ɑɚɫɬɶ 

2. ɋɬɪɨɢɬɟɥɶɧɨɟ ɩɪɨɢɡɜɨɞɫɬɜɨ". 
ɗɥɟɤɬɪɨɛɟɡɨɩɚɫɧɨɫɬɶ ɧɚ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ ɞɨɥɠɧɚ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɚ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ: 
- ȽɈɋɌ 12.1.030-81 "ɗɥɟɤɬɪɨɛɟɡɨɩɚɫɧɨɫɬɶ. Ɂɚɳɢɬɧɨɟ ɡɚɡɟɦɥɟɧɢɟ. 

Ɂɚɧɭɥɟɧɢɟ"; 
 

- ɉɈɌɊɆ-016-2001 ɊȾ 153-34.0-03.150-00 "Ɇɟɠɨɬɪɚɫɥɟɜɵɟ ɉɪɚɜɢɥɚ ɩɨ 
ɨɯɪɚɧɟ ɬɪɭɞɚ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɭɫɬɚɧɨɜɨɤ". 

ɇɚ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɨɡɧɚɱɟɧɵ ɡɧɚɤɚɦɢ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɨɝɪɚɠɞɟɧɵ ɨɩɚɫɧɵɟ ɡɨɧɵ, ɜɨɡɧɢɤɚɸɳɢɟ ɩɪɢ ɪɚɛɨɬɟ 
ɝɪɭɡɨɩɨɞɴɟɦɧɵɯ ɤɪɚɧɨɜ. 

Ⱦɥɹ ɭɦɟɧɶɲɟɧɢɹ ɨɩɚɫɧɨɣ ɡɨɧɵ ɩɟɪɟɦɟɳɟɧɢɟ ɛɚɥɨɤ, ɪɢɝɟɥɟɣ (ɮɟɪɦ) 
ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɬɪɚɯɨɜɨɱɧɵɯ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ 
(ɨɬɬɹɠɟɤ) ɞɥɢɧɨɣ 6 ɦ ɢ ɞɢɚɦɟɬɪɨɦ 12 ɦɦ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɧɚɢɦɟɧɶɲɢɣ 
ɝɚɛɚɪɢɬ ɢ ɩɪɟɞɨɬɜɪɚɳɚɸɳɢɯ ɢɯ ɪɚɡɜɨɪɨɬ. 

ɋɬɪɨɢɬɟɥɶɧɚɹ ɩɥɨɳɚɞɤɚ ɞɨɥɠɧɚ ɢɦɟɬɶ ɨɝɪɚɠɞɟɧɢɟ, ɪɚɛɨɱɢɟ ɭɱɚɫɬɤɢ 
(ɦɟɫɬɚ) ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɨɡɧɚɱɟɧɵ ɡɧɚɤɚɦɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɧɚɞɩɢɫɹɦɢ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɮɨɪɦɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ȽɈɋɌ 12.4.026-2015. 

Ɉɝɪɚɠɞɟɧɢɹ ɞɨɥɠɧɵ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɬɪɟɛɨɜɚɧɢɹɦ ȽɈɋɌ 23407-78 ɢ ȽɈɋɌ 
12.4.059-89. 

ɉɪɢ ɪɚɛɨɬɚɯ, ɜɵɩɨɥɧɹɟɦɵɯ ɫ ɩɨɦɨɳɶɸ ɫɪɟɞɫɬɜ ɩɨɞɦɚɳɢɜɚɧɢɹ, 
ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɹɬɶ ɬɪɟɛɨɜɚɧɢɹ ȽɈɋɌ 24258-88. 

Ɋɚɛɨɱɢɟ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɵ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɦɢ ɩɨɹɫɚɦɢ 
ɩɨ ȽɈɋɌ Ɋ 50849-96 ɢ ɤɚɧɚɬɚɦɢ ɫɬɪɚɯɨɜɨɱɧɵɦɢ ɩɨ ȽɈɋɌ 12.4.107-82. 

Ɇɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ ɞɨɥɠɧɵ ɩɪɨɢɡɜɨɞɢɬɶɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɜ ɫɜɟɬɥɨɟ ɜɪɟɦɹ 
ɫɭɬɨɤ. 

ɋɬɪɨɢɬɟɥɶɧɚɹ ɩɥɨɳɚɞɤɚ, ɭɱɚɫɬɤɢ ɪɚɛɨɬ, ɪɚɛɨɱɢɟ ɦɟɫɬɚ, ɩɪɨɟɡɞɵ ɢ 
ɩɨɞɯɨɞɵ ɤ ɧɢɦ ɜ ɬɟɦɧɨɟ ɜɪɟɦɹ ɫɭɬɨɤ ɞɨɥɠɧɵ ɛɵɬɶ ɨɫɜɟɳɟɧɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɬɪɟɛɨɜɚɧɢɹɦɢ ȽɈɋɌ 12.1.046-85. 

ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɤɪɚɧɚ ɧɟɨɛɯɨɞɢɦɨ 
ɫɨɛɥɸɞɚɬɶ ɫɥɟɞɭɸɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ: 

- ɪɚɛɨɬɚɬɶ ɩɨ ɫɢɝɧɚɥɭ ɫɬɪɨɩɚɥɶɳɢɤɚ; 
- ɩɨɞɴɟɦ, ɨɩɭɫɤɚɧɢɟ, ɩɟɪɟɦɟɳɟɧɢɟ ɦɨɧɬɚɠɧɵɯ ɷɥɟɦɟɧɬɨɜ (ɤɨɥɨɧɧ, ɛɚɥɨɤ 

ɢ ɬ.ɩ.), ɬɨɪɦɨɠɟɧɢɟ ɩɪɢ ɜɫɟɯ ɩɟɪɟɦɟɳɟɧɢɹɯ ɜɵɩɨɥɧɹɬɶ ɩɥɚɜɧɨ, ɛɟɡ ɪɵɜɤɨɜ; 
- ɦɨɧɬɚɠɧɵɟ ɷɥɟɦɟɧɬɵ ɜɨ ɜɪɟɦɹ ɩɟɪɟɦɟɳɟɧɢɹ ɞɨɥɠɧɵ ɛɵɬɶ ɩɨɞɧɹɬɵ ɧɟ 

ɦɟɧɟɟ ɱɟɦ ɧɚ 0,5 ɦ ɜɵɲɟ ɜɫɬɪɟɱɚɸɳɢɯɫɹ ɧɚ ɩɭɬɢ ɩɪɟɞɦɟɬɨɜ; 
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- ɨɩɭɫɤɚɬɶ ɤɨɥɨɧɧɵ, ɛɚɥɤɢ ɢ ɞɪɭɝɢɟ ɦɨɧɬɚɠɧɵɟ ɷɥɟɦɟɧɬɵ ɧɟɨɛɯɨɞɢɦɨ ɧɚ 
ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɢ ɩɨɞɝɨɬɨɜɥɟɧɧɵɟ ɞɥɹ ɧɢɯ ɦɟɫɬɚ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ 
ɭɫɬɨɣɱɢɜɨɟ ɢɯ ɩɨɥɨɠɟɧɢɟ ɢ ɥɟɝɤɨɫɬɶ ɢɡɜɥɟɱɟɧɢɹ ɫɬɪɨɩɨɜ. 
 

4.1.9 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 
 
Ʉɚɥɶɤɭɥɹɰɢɹ ɬɪɭɞɨɜɵɯ ɡɚɬɪɚɬ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 4.9 
 

Ɍɚɛɥɢɰɚ 4.9 – Ʉɚɥɶɤɭɥɹɰɢɹ ɬɪɭɞɨɜɵɯ ɡɚɬɪɚɬ 
ɒɢɮɪ ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 
ɩɪɨɰɟɫɫɚ ɢ ɟɝɨ 

ɨɩɟɪɚɰɢɣ 

ȿɞ. 
ɢɡɦ. 

Ɉɛɴɟɦ 
ɪɚɛɨɬ 

ɇɨɪɦɚ 
ɜɪɟɦɟɧɢ 
ɪɚɛɨɱɢɯ, 

ɱɟɥ.-ɱ 

ɇɨɪɦɚ 
ɜɪɟɦɟɧɢ 
ɦɚɲɢɧ, 
ɦɚɲ.-ɱ 

Ɂɚɬɪɚɬɵ 
ɬɪɭɞɚ 

ɪɚɛɨɱɢɯ, 
ɱɟɥ-ɱ 

Ɂɚɬɪɚɬɵ 
ɜɪɟɦɟɧɢ 
ɦɚɲɢɧ, 
ɦɚɲ.-ɱ 

0 1 2 3 4 5 6 7 
ȿ1-5 ȼɵɝɪɭɡɤɚ ɢ ɪɚɫɤɥɚɞɤɚ 

ɤɨɧɫɬɪɭɤɰɢɣ ɦɚɫɫɨɣ 
ɞɨ 1.5 ɬ 

100 ɬ 1,25 5,4 2,7 6,75 3,34 

ȿ5-1-9 Ɇɨɧɬɚɠ ɤɨɥɨɧɧ  ɒɬ 68 3,5 0,7 238 47,6 
ȿ5-1-9 Ɇɨɧɬɚɠ ɤɨɥɨɧɧ  Ⱦɨɛɚɜ. 

ɧɚ 1 ɬ. 92,31 0,75 0,15 69,23 13,85 

ȿ5-1-6 Ɇɨɧɬɚɠ 
ɮɚɯɜɟɪɤɨɜɵɯ 
ɤɨɥɨɧɧ 

ɒɬ 33 0,96 0,32 31,68 10,56 

ȿ5-1-6 Ɇɨɧɬɚɠ 
ɮɚɯɜɟɪɤɨɜɵɯ 
ɤɨɥɨɧɧ 

Ⱦɨɛɚɜ. 
ɧɚ 1 ɬ. 12,93 2,5 0,83 32,33 10,73 

ȿ5-1-3 ɍɤɪɭɩɧɢɬɟɥɶɧɚɹ 
ɫɛɨɪɤɚ ɩɨɥɭɮɟɪɦ ɜ 
ɮɟɪɦɵ  

ɒɬ 66 2,9 0,58 191,4 38,28 

ȿ5-1-3 ɍɤɪɭɩɧɢɬɟɥɶɧɚɹ 
ɫɛɨɪɤɚ ɩɨɥɭɮɟɪɦ ɜ 
ɮɟɪɦɵ  

Ⱦɨɛɚɜ. 
ɧɚ 1 ɬ. 35,28 0,87 0,17 30,69 5,99 

ȿ5-1-6 Ɇɨɧɬɚɠ 
ɭɤɪɭɩɧɟɧɧɵɯ ɮɟɪɦ  ɒɬ 33 7,6 1,1 250,8 36,3 

ȿ5-1-6 Ɇɨɧɬɚɠ 
ɭɤɪɭɩɧɟɧɧɵɯ ɮɟɪɦ  

Ⱦɨɛɚɜ. 
ɧɚ 1 ɬ. 35,28 0,87 0,12 30,69 4,23 

ȿ5-1-6 Ɇɨɧɬɚɠ ɩɪɨɝɨɧɨɜ ɒɬ 384 0,3 0,1 115,2 38,4 
ȿ5-1-6 Ɇɨɧɬɚɠ ɩɪɨɝɨɧɨɜ Ⱦɨɛɚɜ. 

ɧɚ 1 ɬ. 55,3 1 0,33 55,3 18,25 

ȿ5-1-6 Ɇɨɧɬɚɠ ɤɪɟɫɬɨɜɵɯ 
ɫɜɹɡɟɣ 

ɒɬ 24 0,64 0,21 15,36 5,04 

ȿ5-1-6 Ɇɨɧɬɚɠ ɤɪɟɫɬɨɜɵɯ 
ɫɜɹɡɟɣ 

Ⱦɨɛɚɜ. 
ɧɚ 1 ɬ. 12,23 3 1 36,69 12,23 

ȿ5-1-6 Ɇɨɧɬɚɠ 
ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ 
ɫɜɹɡɟɣ 

ɒɬ 252 0,33 0,11 83,16 27,72 

ȿ5-1-6 Ɇɨɧɬɚɠ 
ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ 
ɫɜɹɡɟɣ 

Ⱦɨɛɚɜ. 
ɧɚ 1 ɬ. 24 1,5 0,5 36 12 

ȿ5-1-19 ɉɨɫɬɚɧɨɜɤɚ ɛɨɥɬɨɜ 100ɲɬ 57,37 11,5 - 659,78 - 



77 

 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 4.9 
1 2 3 4 5 6 7 8 
ȿ22-1-6 Ɉɞɧɨɫɬɨɪɨɧɧɹɹ 

ɫɜɚɪɤɚ ɬɚɜɪɨɜɵɯ, 
ɭɝɥɨɜɵɯ 
ɢ ɧɚɯɥɟɫɬɨɱɧɵɯ 
ɫɨɟɞɢɧɟɧɢɣ: 
ɜɟɪɬɢɤɚɥɶɧɨɟ 

10ɦ 
ɲɜɚ 

25,35 7,3 - 185,05 - 

ȿ22-1-6 Ɉɞɧɨɫɬɨɪɨɧɧɹɹ 
ɫɜɚɪɤɚ ɬɚɜɪɨɜɵɯ, 
ɭɝɥɨɜɵɯ 
ɢ ɧɚɯɥɟɫɬɨɱɧɵɯ 
ɫɨɟɞɢɧɟɧɢɣ: 
ɩɨɬɨɥɨɱɧɨɟ ɢ 
ɝɨɪɢɡɨɧɬɚɥɶɧɨɟ 

10ɦ 
ɲɜɚ 

31,35 8,7 - 272,75 - 

ɂɬɨɝɨ 2340,86 278,52 
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5.1 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɤɚɪɬɚ ɧɚ ɦɨɧɬɚɠ ɤɚɪɤɚɫɚ 
 

5.1.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ  
 
ɋɨɝɥɚɫɧɨ ɋɇɢɉ 1.04.03-85* ɱɚɫɬɶ I ɪɚɡɞɟɥɚ Ⱥ «ɉɪɨɦɵɲɥɟɧɧɨɟ 

ɫɬɪɨɢɬɟɥɶɫɬɜɨ» ɩɭɧɤɬɚ 14 «ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɢ ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ ɫɬɪɨɢɬɟɥɶɧɵɯ 
ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɞɟɬɚɥɟɣ», ɞɥɹ ɛɚɡ ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ ɪɟɦɨɧɬɭ ɢ ɨɛɫɥɭɠɢɜɚɧɢɸ 
ɫɬɪɨɢɟɬɥɶɧɵɯ ɦɚɲɢɧ ɫ ɦɨɳɧɨɫɬɶɸ 150 ɨɛɫɥɭɠɢɜɚɟɦɵɯ ɦɚɲɢɧ ɜ ɝɨɞ 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɫɨɫɬɚɜɥɹɟɬ 14 ɦɟɫɹɰɟɜ. 

Ɍɚɤ ɤɚɤ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɪɚɣɨɧɟ ɫ ɫɟɣɫɦɢɱɧɨɫɬɶɸ ɜ 7 
ɛɚɥɥɨɜ, ɭɱɢɬɵɜɚɟɦ ɤɨɷɮɮɢɰɢɟɧɬ, ɪɚɜɧɵɣ 1,05. 

 ʡ = ͳͶ ∙ ͳ,Ͳͷ ≈ ͳͷ ɦɟɫ.                                                                               (5.1) 
 

Ɉɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 15 ɦɟɫɹɰɟɜ. 
 
5.1.2 ɉɪɢɜɹɡɤɚ ɤɪɚɧɚ 
 
Ɉɩɪɟɞɟɥɢɦ ɩɨɩɟɪɟɱɧɭɸ ɩɪɢɜɹɡɤɭ. 
ɍɫɬɚɧɨɜɤɭ ɛɚɲɟɧɧɵɯ ɤɪɚɧɨɜ ɭ ɡɞɚɧɢɹ ɩɪɨɢɡɜɨɞɹɬ, ɫɨɛɥɸɞɚɹ ɛɟɡɨɩɚɫɧɨɟ 

ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɡɞɚɧɢɟɦ ɢ ɤɪɚɧɨɦ. Ɇɢɧɢɦɚɥɶɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ 
ɪɟɥɶɫɨɜɵɯ ɩɭɬɟɣ ɞɨ ɧɚɢɛɨɥɟɟ ɜɵɫɬɭɩɚɸɳɟɣ ɱɚɫɬɢ ɡɞɚɧɢɹ ɨɩɪɟɞɟɥɹɸɬ ɩɨ 
ɮɨɪɦɭɥɟ: 

 
ȼ = Rɩɨɜ + lɛɟɡ,                                                                                            (5.2) 
 

ɝɞɟ  Rɩɨɜ − ɪɚɞɢɭɫ, ɨɩɢɫɵɜɚɟɦɵɣ ɯɜɨɫɬɨɜɨɣ ɱɚɫɬɶɸ ɩɨɜɨɪɨɬɧɨɣ ɩɥɚɬɮɨɪɦɵ 
ɤɪɚɧɚ (ɩɪɢɧɢɦɚɟɦ ɩɨ ɩɚɫɩɨɪɬɧɵɦ ɞɚɧɧɵɦ ɤɪɚɧɚ); 

lɛɟɡ − ɦɢɧɢɦɚɥɶɧɨɟ ɞɨɩɭɫɬɢɦɨɟ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɯɜɨɫɬɨɜɨɣ ɱɚɫɬɢ 
ɩɨɜɨɪɨɬɧɨɣ ɩɥɚɬɮɨɪɦɵ ɤɪɚɧɚ ɞɨ ɧɚɢɛɨɥɟɟ ɜɵɫɬɭɩɚɸɳɟɣ ɱɚɫɬɢ ɡɞɚɧɢɹ. Ⱦɥɹ 
ɫɬɪɟɥɨɜɵɯ ɫɚɦɨɯɨɞɧɵɯ ɤɪɚɧɨɜ lɛɟɡ ≥ 1,0 ɦ, ɞɥɹ ɛɚɲɟɧɧɵɯ ɤɪɚɧɨɜ, ɟɫɥɢ 
ɜɵɫɬɭɩɚɸɳɚɹ ɱɚɫɬɶ ɡɞɚɧɢɹ (ɛɚɥɤɨɧ) ɧɚɯɨɞɢɬɫɹ ɧɚ ɜɵɫɨɬɟ ɞɨ 2 ɦ, ɬɨ lɛɟɡ ≥ 0,7 ɦ, 
ɩɪɢ  ɜɵɫɨɬɟ ɛɨɥɟɟ 2 ɦ -  lɛɟɡ ≥ 0,4 ɦ. 

ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ ɢ ɩɨɥɭɱɢɦ: 
 
ȼ = 4,7 + 1,0 = 5,7 ɦ. 

 
5.1.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɡɨɧ ɞɟɣɫɬɜɢɹ ɤɪɚɧɚ ɧɚ ɫɬɪɨɣɝɟɧɩɥɚɧɟ 
 
ɉɪɢ ɪɚɡɦɟɳɟɧɢɢ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɤɪɚɧɚ ɫɥɟɞɭɟɬ ɭɫɬɚɧɨɜɢɬɶ ɨɩɚɫɧɵɟ ɞɥɹ 

ɥɸɞɟɣ ɡɨɧɭ, ɜ ɩɪɟɞɟɥɚɯ ɤɨɬɨɪɨɣ ɦɨɝɭɬ ɩɨɫɬɨɹɧɧɨ ɞɟɣɫɬɜɨɜɚɬɶ ɨɩɚɫɧɵɟ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɮɚɤɬɨɪɵ.  
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Ʉ ɡɨɧɚɦ ɩɨɫɬɨɹɧɧɨ ɞɟɣɫɬɜɭɸɳɢɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ, ɫɜɹɡɚɧɧɵɯ 
ɫ ɪɚɛɨɬɨɣ ɦɨɧɬɚɠɧɵɯ ɤɪɚɧɨɜ, ɨɬɧɨɫɹɬɫɹ ɦɟɫɬɚ, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ ɩɟɪɟɦɟɳɟɧɢɟ 
ɝɪɭɡɨɜ. ɗɬɚ ɡɨɧɚ ɨɝɪɚɠɞɚɟɬɫɹ ɡɚɳɢɬɧɵɦɢ ɨɝɪɚɠɞɟɧɢɹɦɢ ɩɨ ȽɈɋɌ 23407-78.  

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

Ɇɨɧɬɚɠɧɚɹ ɡɨɧɚ – ɩɪɨɫɬɪɚɧɫɬɜɨ, ɜ ɩɪɟɞɟɥɚɯ ɤɨɬɨɪɨɝɨ ɜɨɡɦɨɠɧɨ ɩɚɞɟɧɢɟ 
ɝɪɭɡɚ ɩɪɢ ɭɫɬɚɧɨɜɤɟ ɢ ɡɚɤɪɟɩɥɟɧɢɢ ɷɥɟɦɟɧɬɨɜ. Ɂɚɜɢɫɢɬ ɨɬ ɜɵɫɨɬɵ ɡɞɚɧɢɹ (ɩɪɢ ɇ 
= 12,04 ɦ;).  

 
Rɦɨɧ = Lɝ + 5,                                                                                                 (5.4) 
 

 ɝɞɟ  Lɝ- ɧɚɢɛɨɥɶɲɢɣ ɝɚɛɚɪɢɬ ɩɟɪɟɦɟɳɚɟɦɨɝɨ ɝɪɭɡɚ. 
ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ ɢ ɩɨɥɭɱɢɦ: 
 
Rɦɨɧ = 8,4 + 5 = 13,4 ɦ.   

 
Ɂɨɧɚ ɨɛɫɥɭɠɢɜɚɧɢɹ ɤɪɚɧɨɦ, ɢɥɢ ɪɚɛɨɱɚɹ ɡɨɧɚ – ɩɪɨɫɬɪɚɧɫɬɜɨ ɜ ɩɪɟɞɟɥɚɯ 

ɥɢɧɢɢ, ɨɩɢɫɵɜɚɟɦɨɣ ɤɪɸɤɨɦ ɤɪɚɧɚ (R = 21,5ɦ).  
Ɉɩɚɫɧɚɹ ɡɨɧɚ ɪɚɛɨɬɵ ɤɪɚɧɚ – ɩɪɨɫɬɪɚɧɫɬɜɨ, ɜ ɩɪɟɞɟɥɚɯ ɤɨɬɨɪɨɝɨ 

ɜɨɡɦɨɠɧɨ ɩɚɞɟɧɢɟ ɝɪɭɡɚ ɩɪɢ ɟɝɨ ɩɟɪɟɦɟɳɟɧɢɢ ɫ ɭɱɟɬɨɦ ɜɟɪɨɹɬɧɨɝɨ 
ɪɚɫɫɟɢɜɚɧɢɹ. 

Ɋɚɞɢɭɫ ɨɩɚɫɧɨɣ ɡɨɧɵ ɤɪɚɧɚ: 
 
Rɨɩ = Rɪ + bɝ/2 + lɝɪ + X,                                                                                (5.6) 
 

ɝɞɟ  Rɪ – ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɪɟɛɭɟɦɵɣ ɜɵɥɟɬ ɤɪɸɤɚ ɤɪɚɧɚ; 
bɝ – ɧɚɢɦɟɧɶɲɢɣ ɝɚɛɚɪɢɬ ɩɟɪɟɦɟɳɚɟɦɨɝɨ ɝɪɭɡɚ 
lɝɪ – ɧɚɢɛɨɥɶɲɢɣ ɝɚɛɚɪɢɬ ɩɟɪɟɦɟɳɚɟɦɨɝɨ ɝɪɭɡɚ;  
ɏ – ɜɟɥɢɱɢɧɚ ɨɬɥɟɬɚ ɩɚɞɚɸɳɟɝɨ ɝɪɭɡɚ. 
 
Rɨɩ = 20,7 + 0,2 + 8,4 + 7 = 36,3 ɦ. 
 
5.4 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɜɪɟɦɟɧɧɵɯ ɩɪɨɟɡɞɨɜ ɢ ɚɜɬɨɞɨɪɨɝ 
 

Дɥɹ ɜɧɭɬɪɢɩɨɫɬɪɨɟɱɧɵɯ ɩɟɪɟɜɨɡɨɤ ɩɨɥɶɡɭɸɬɫɹ ɜ ɨɫɧɨɜɧɨɦ 
ɚɜɬɨɦɨɛɢɥɶɧɵɦ ɬɪɚɧɫɩɨɪɬɨɦ. ɉɪɢ ɷɬɨɦ ɨɫɧɨɜɧɵɦ ɬɢɩɨɦ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ 
ɧɚ ɫɬɪɨɣɩɥɨɳɚɞɤɟ ɹɜɥɹɸɬɫɹ ɜɪɟɦɟɧɧɵɟ ɞɨɪɨɝɢ, ɬɚɤ ɤɚɤ ɩɨɫɬɨɹɧɧɵɟ ɨɛɵɱɧɨ ɧɟ 
ɨɛɟɫɩɟɱɢɜɚɸɬ ɩɪɨɟɡɞɚ ɤɪɭɩɧɨɝɚɛɚɪɢɬɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ, ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɩɪɢ 
ɫɬɪɨɢɬɟɥɶɫɬɜɟ.  

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 
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ɢɫɩɨɥɶɡɭɸɬ ɫɭɳɟɫɬɜɭɸɳɢɟ ɢ ɩɪɨɟɤɬɢɪɭɟɦɵɟ ɞɨɪɨɝɢ. Вɪɟɦɟɧɧɵɟ ɞɨɪɨɝɢ 
ɞɨɥɠɧɵ ɛɵɬɶ ɤɨɥɶɰɟɜɵɦɢ, ɧɚ ɬɭɩɢɤɨɜɵɯ ɭɫɬɪɚɢɜɚɸɬ ɪɚɡɴɟɡɞɵ ɢ ɪɚɡɜɨɪɨɬɧɵɟ 
ɩɥɨɳɚɞɤɢ. ɉɪɢ ɬɪɚɫɫɢɪɨɜɤɟ ɞɨɪɨɝ ɞɨɥɠɧɵ ɫɨɛɥɸɞɚɬɶɫɹ ɦɢɧɢɦɚɥɶɧɵɟ 
ɪɚɫɫɬɨɹɧɢɹ: 

- ɦɟɠɞɭ ɞɨɪɨɝɨɣ ɢ ɫɤɥɚɞɫɤɨɣ ɩɥɨɳɚɞɤɨɣ - 1 ɦ; 
- ɦɟɠɞɭ ɞɨɪɨɝɨɣ ɢ ɡɚɛɨɪɨɦ, ɨɝɪɚɠɞɚɸɳɢɦ ɫɬɪɨɢɬɟɥɶɧɭɸ ɩɥɨɳɚɞɤɭ -1,5 

ɦ. 
 Нɚ ɫɬɪɨɣɝɟɧɩɥɚɧɟ ɭɫɥɨɜɧɵɦɢ ɡɧɚɤɚɦɢ ɨɛɨɡɧɚɱɟɧɵ ɜɴɟɡɞɵ (ɜɵɟɡɞɵ) 

ɬɪɚɧɫɩɨɪɬɚ, ɫɬɨɹɧɤɢ ɩɪɢ ɪɚɡɝɪɭɡɤɟ, ɚ ɬɚɤɠɟ ɦɟɫɬɚ ɭɫɬɚɧɨɜɤɢ ɡɧɚɤɨɜ.                  
 Шɢɪɢɧɚ ɩɪɨɟɡɠɟɣ ɱɚɫɬɢ ɨɞɧɨɩɨɥɨɫɧɵɯ ɞɨɪɨɝ -3,5 ɦ, ɞɜɭɩɨɥɨɫɧɵɯ -6ɦ.  
Нɚ ɭɱɚɫɬɤɚɯ ɞɨɪɨɝ, ɜ ɡɨɧɟ ɜɵɝɪɭɡɤɢ ɢ ɫɤɥɚɞɢɪɨɜɚɧɢɹ ɦɚɬɟɪɢɚɥɨɜ ɲɢɪɢɧɚ 
ɞɨɪɨɝɢ ɫɨɫɬɚɜɥɹɟɬ 6 ɦɟɬɪɨɜ.                                                                                                       

 Ɋɚɞɢɭɫɵ ɡɚɤɪɭɝɥɟɧɢɹ ɞɨɪɨɝ ɩɪɢɧɢɦɚɸɬ ɪɚɜɧɵɦ 12ɦ, ɧɨ ɩɪɢ ɷɬɨɦ ɲɢɪɢɧɚ 
ɩɪɨɟɡɞɨɜ ɜ ɩɪɟɞɟɥɚɯ ɤɪɢɜɵɯ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɫ 3,5 ɞɨ 5ɦ. Дɨɪɨɝɚ ɩɥɚɧɢɪɭɟɬɫɹ 
ɛɵɬɶ ɝɪɭɧɬɨɜɚɹ ɩɪɨɮɢɥɢɪɨɜɚɧɧɚɹ. 

 
5.5 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɤɥɚɞɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ  

 
ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɤɥɚɞɨɜ ɜɟɞɭɬ ɜ ɫɥɟɞɭɸɳɟɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ: 

ɨɩɪɟɞɟɥɹɸɬ ɧɟɨɛɯɨɞɢɦɵɟ ɡɚɩɚɫɵ ɯɪɚɧɢɦɵɯ ɪɟɫɭɪɫɨɜ; ɜɵɛɢɪɚɸɬ ɦɟɬɨɞ 
ɯɪɚɧɟɧɢɹ (ɨɬɤɪɵɬɵɣ, ɡɚɤɪɵɬɵɣ ɢ ɞɪ.); ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɥɨɳɚɞɢ ɩɨ ɜɢɞɚɦ 
ɯɪɚɧɟɧɢɹ; ɜɵɛɢɪɚɸɬ ɬɢɩɵ ɫɤɥɚɞɨɜ; ɪɚɡɦɟɳɚɸɬ ɢ ɩɪɢɜɹɡɵɜɚɸɬ ɤ ɫɬɪɨɢɬɟɥɶɧɨɣ 
ɩɥɨɳɚɞɤɟ ɫɤɥɚɞɵ; ɪɚɡɦɟɳɚɸɬ ɞɟɬɚɥɢ ɧɚ ɨɬɤɪɵɬɨɦ ɫɤɥɚɞɟ. 

ɇɟɨɛɯɨɞɢɦɵɣ ɡɚɩɚɫ ɦɚɬɟɪɢɚɥɨɜ ɧɚ ɫɤɥɚɞɟ: 
 ̝ܲ ˍˎ = ʟబʡ ∙ ʡ௡ ∙ Кଵ ∙ Кଶ,                                                                                  (5.7) 

 
ɝɞɟ  Ɋ0 – ɤɨɥ-ɜɨ ɦɚɬɟɪɢɚɥɨɜ, ɞɟɬɚɥɟɣ ɢ ɤɨɧɫɬɪɭɤɰɢɣ, ɬɪɟɛɭɟɦɵɯ ɞɥɹ 
ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ ɜ ɪɚɫɱɟɬɧɵɣ ɩɟɪɢɨɞ (ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɜɟɞɨɦɨɫɬɢ ɩɨɬɪɟɛɧɨɫɬɢ 
ɜ ɨɫɧɨɜɧɵɯ ɦɚɬɟɪɢɚɥɚɯ, ɤɨɧɫɬɪɭɤɰɢɹɯ ɢ ɢɡɞɟɥɢɹɯ); 

Ɍ   - ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɫɱɟɬɧɨɝɨ ɩɟɪɢɨɞɚ ɩɨ ɤɚɥɟɧɞɚɪɧɨɦɭ ɩɥɚɧɭ ɢ 
ɜɟɞɨɦɨɫɬɢ ɨɛɴɟɦɨɜ ɋɆɊ, ɜ ɞɧɹɯ; 

Ɍn  - ɧɨɪɦɚ ɡɚɩɚɫɚ ɦɚɬɟɪɢɚɥɚ, ɜ ɞɧɹɯ; 
Ʉ1  - ɤɨɷɮɮɢɰɢɟɧɬ ɭɱёɬɚ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɩɨɫɬɚɜɤɢ ɦɚɬɟɪɢɚɥɨɜ ɧɚ ɫɤɥɚɞ, 

ɡɚɜɢɫɹɳɢɣ ɨɬ ɜɢɞɚ ɬɪɚɧɫɩɨɪɬɚ (ɞɥɹ ɠ/ɞ ɢ ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ ɨɧ ɪɚɜɟɧ 1,1; ɞɥɹ 
ɜɨɞɧɨɝɨ – 1,2); 

Ʉ2 - ɤɨɷɮɮɢɰɢɟɧɬ ɭɱёɬɚ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɩɨɬɪɟɛɥɟɧɢɹ ɦɚɬɟɪɢɚɥɨɜ, 
ɪɚɜɧɵɣ 1,3. 
 ɉɥɨɳɚɞɶ ɫɤɥɚɞɚ ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ: 
 
 ܵ˕˓ = ̝ܲ ˍˎ ∙ 𝑞,                                                                                                 (5.8) 
  
ɝɞɟ  Ɋɫɤɥ – ɪɚɫɱёɬɧɵɣ ɡɚɩɚɫ ɦɚɬɟɪɢɚɥɚ (ɦ2, ɦ3, ɲɬ); 
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 q – ɧɨɪɦɚ ɫɤɥɚɞɢɪɨɜɚɧɢɹ ɧɚ 1 ɦ2 ɩɥɨɳɚɞɢ ɩɨɥɚ ɫ ɭɱёɬɨɦ ɩɪɨɟɡɞɨɜ ɢ 
ɩɪɨɯɨɞɨɜ. 
 Ɏɚɤɬɢɱɟɫɤɚɹ ɫɤɥɚɞɫɤɚɹ ɩɥɨɳɚɞɶ, ɜɤɥɸɱɚɹ ɩɪɨɯɨɞɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ: 
 
 ܵ˕˓ = ܵ௡ ∙ ʠ ∙ К˒˓,                                                                                          (5.9) 
  
ɝɞɟ  Sn – ɧɨɪɦɚɬɢɜɧɚɹ ɩɥɨɳɚɞɶ, ɦ2/ɦɥɧ ɪɭɛ. ɫɬɨɢɦɨɫɬɢ ɋɆɊ ; 
 ɋ – ɝɨɞɨɜɨɣ ɨɛɴёɦ ɋɆɊ, ɦɥɧ ɪɭɛ.; 
  
 Ɋɟɡɭɥɶɬɚɬ ɩɪɨɢɡɜɟɞɟɧɧɵɯ ɪɚɫɱɟɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 5.1. 
 
Ɍɚɛɥɢɰɚ 5.1– Ɋɚɫɱɟɬ ɩɥɨɳɚɞɟɣ ɫɤɥɚɞɨɜ  

Ɇɚɬɟɪɢɚɥɵ ɢ 
ɢɡɞɟɥɢɹ 

ȼɪɟɦɹ 
ɢɫɩɨɥ
ɶɡɨɜɚɧ

ɢɹ 
ɦɚɬɟɪ
ɢɚɥɚ, 
ɞɧɢ 

ɉɨɬɪɟɛɧɨ
ɫɬɶ P0/T 

Ʉɨɷɮɮɢɰ
ɢɟɧɬɵ 
Ʉ1, Ʉ2 

Ɂɚɩɚɫ 
ɦɚɬɟɪɢɚɥɨ
ɜ, Ɍɧ, ɞɧɢ 

Ɋɚɫɱɟɬɧɵɣ 
ɡɚɩɚɫ 

ɦɚɬɟɪɢɚɥɨɜ 
Ɋɫɤɥ 

ɉɥɨɳɚɞɶ 
ɫɤɥɚɞɚ Sɬɪ, 

ɦ2 

Ɏɚɤɬɢɱɟ
ɫɤɚɹ 

ɫɤɥɚɞɫɤɚ
ɹ 

ɩɥɨɳɚɞɶ 
ɧɚ 

ɫɬɪɨɣɝɟɧ
ɩɥɚɧɟ, 

ɦ2 
Ⱥ 1 2 3 4 5 6 7 

ɇɚɜɟɫɵ 
Ⱦɜɟɪɧɵɟ ɛɥɨɤɢ 4 - - - - 10,14 11 

Ɉɤɨɧɧɵɟ 
ɛɥɨɤɢ 

12 - - - - 34,19 35 

Ɉɬɤɪɵɬɵɟ ɩɥɨɳɚɞɤɢ 
Ʉɨɥɨɧɧɵ 5 - - - - 68,92 69 

ɋɬɪɨɩɢɥɶɧɵɟ 
ɮɟɪɦɵ 

11 - - - - 135,58 136 

ɉɪɨɝɨɧɵ 6 - - - - 33,02 34 
Ʉɪɨɜɟɥɶɧɵɟ 

ɫɷɧɞɜɢɱ-
ɩɚɧɟɥɢ 

8 - - - - 43,37 44 

ɋɬɟɧɨɜɵɟ 
ɫɷɧɞɜɢɱ-
ɩɚɧɟɥɢ 

20 - - - - 97,71 98 

   Sɨɬɤɪ = 427 ɦ2 
 
5.6 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɛɵɬɨɜɨɝɨ ɝɨɪɨɞɤɚ 
 
Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɡɚɩɪɨɟɤɬɢɪɨɜɚɬɶ ɛɵɬɨɜɨɣ ɝɨɪɨɞɨɤ ɞɥɹ ɧɚɱɚɥɚ 

ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɪɚɛɨɬɚɸɳɢɯ. Ⱦɥɹ ɷɬɨɝɨ ɩɪɨɢɡɜɟɞɭ 
ɡɚɩɨɥɧɟɧɢɟ ɜɟɞɨɦɨɫɬɢ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɪɚɛɨɬɚɸɳɢɯ. ɉɪɨɰɟɧɬɧɨɟ ɫɨɨɬɧɨɲɟɧɢɟ 
ɪɚɛɨɬɚɸɳɢɯ ɩɪɢɧɢɦɚɸ: ɪɚɛɨɱɢɟ – 83,9%, ɂɧɠɟɧɟɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɟ ɪɚɛɨɬɧɢɤɢ – 
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11,0%, ɫɥɭɠɚɳɢɟ – 3,6%, ɆɈɉ ɢ ɨɯɪɚɧɚ – 1,5%. Ɇɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ 
ɪɚɛɨɬɚɸɳɢɯ ɫɨɫɬɚɜɥɹɟɬ 21 ɱɟɥɨɜɟɤ.  

 
Ɍɚɛɥɢɰɚ 5.2 – ȼɟɞɨɦɨɫɬɶ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɪɚɛɨɬɚɸɳɢɯ 

№ 
Ʉɚɬɟɝɨɪɢɹ 

ɪɚɛɨɬɚɸɳɢɯ 

ɍɞɟɥɶɧɵɣ 
ɩɪɨɰɟɧɬ 

ɪɚɛɨɬɚɸɳɢɯ, % 

Ɇɚɤɫɢɦɚɥɶɧɚɹ 
ɱɢɫɥɟɧɧɨɫɬɶ 

ɪɚɛɨɬɚɸɳɢɯ, ɱɟɥ 
 

ɂɡ ɧɢɯ ɡɚɧɹɬɨ ɜ 
ɧɚɢɛɨɥɟɟ 

ɦɧɨɝɨɱɢɫɥɟɧɧɭɸ ɫɦɟɧɭ 
ɉɪɨɰɟɧɬ 
ɨɛɳɟɝɨ 
ɱɢɫɥɚ 

ɪɚɛɨɬɚɸɳɢɯ 

ȼɫɟɝɨ, 
ɱɟɥ. 

Ⱥ Ȼ 1 2 4 5 
1 Ɋɚɛɨɱɢɟ 83,9 17 70 12 
2 ɂɌɊ 11,0 2 80 2 
3 ɋɥɭɠɚɳɢɟ 3,6 1 80 1 
4 ɆɈɉ ɢ ɨɯɪɚɧɚ 1,5 1 80 1 

 
ɉɥɨɳɚɞɢ ɤɨɧɤɪɟɬɧɵɯ ɩɨɦɟɳɟɧɢɣ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
ܨ  = ݂ ∙ ܰ,                                                                                                    (5.10) 
 

ɝɞɟ  f – ɧɨɪɦɚɬɢɜɧɵɣ ɩɨɤɚɡɚɬɟɥɶ; 
 N – ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɬɚɸɳɢɯ, ɩɨɥɶɡɭɸɳɢɯɫɹ ɞɚɧɧɵɦ ɬɢɩɨɦ ɩɨɦɟɳɟɧɢɣ. 
 ɍɱɢɬɵɜɚɹ, ɱɬɨ ɦɚɤɫɢɦɚɥɶɧɚɹ ɱɢɫɥɟɧɧɨɫɬɶ ɪɚɛɨɱɢɯ ɜ ɨɞɢɧ ɩɟɪɢɨɞ ɪɚɛɨɬ 
ɧɟ ɩɪɟɜɵɲɚɟɬ 60 ɱɟɥɨɜɟɤ, ɩɪɢɧɢɦɚɟɦ ɫɥɟɞɭɸɳɢɣ ɫɨɫɬɚɜ ɩɨɦɟɳɟɧɢɣ: 
ɝɚɪɞɟɪɨɛɧɚɹ; ɩɨɦɟɳɟɧɢɟ ɞɥɹ ɨɛɨɝɪɟɜɚ, ɨɬɞɵɯɚ ɢ ɩɪɢɟɦɚ ɩɢɳɢ; ɞɭɲɟɜɚɹ; 
ɭɛɨɪɧɚɹ ɞɥɹ ɦɭɠɱɢɧ; ɭɛɨɪɧɚɹ ɞɥɹ ɠɟɧɳɢɧ; ɭɦɵɜɚɥɶɧɹ; ɫɭɲɢɥɶɧɹ; ɩɨɦɟɳɟɧɢɟ 
ɞɥɹ ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɝɨ ɨɬɞɵɯɚ; ɩɪɨɪɚɛɫɤɚɹ; ɤɪɚɫɧɵɣ ɭɝɨɥɨɤ. 
 
Ɍɚɛɥɢɰɚ 5.3 – ɗɤɫɩɥɢɤɚɰɢɹ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ 

№ 
ɇɚɢɦɟɧɨ-

ɜɚɧɢɟ 
ɩɨɦɟɳɟɧɢɹ 

Ʉɨɥ-ɜɨ 
ɱɟɥɨɜɟɤ 

ɉɥɨɳɚɞɶ, ɦ2 ɉɪɢɧɹɬɵɣ 
ɬɢɩ 

ɛɵɬɨɜɨɝɨ 
ɩɨɦɟɳɟɧɢɹ 

ɉɥɨɳɚɞɶ, ɦ2 Ʉɨɥ-
ɜɨ 

ɡɞɚɧɢɣ 

ɇɚ 
ɨɞɧɨɝɨ 

ɱɟɥɨɜɟɤɚ 
Ɋɚɫɱɟɬɧɚɹ 

Ɉɞɧɨɝɨ 
ɡɞɚɧɢɹ 

ȼɫɟɯ 
ɡɞɚɧɢɣ 

1 2 3 4 5 6 7 8 9 
ɋɚɧɢɬɚɪɧɨ-ɛɵɬɨɜɵɟ ɩɨɦɟɳɟɧɢɹ 

1 Ƚɚɪɞɟɪɨɛɧɚɹ 16 1,0 16 5055-1 21 21 1 

2 Ⱦɭɲɟɜɚɹ 16 0,3 4,8 ȼȾ-4 25 25 1 

3 

ɉɨɦɟɳɟɧɢɟ 
ɞɥɹ ɨɛɨɝɪɟ-
ɜɚ, ɨɬɞɵɯɚ ɢ 

ɩɪɢɟɦɚ 
ɩɢɳɢ 

12 

0,8 ɧɚ 
20% 

ɪɚɛɨɬɚ-
ɸɳɢɯ 

1,92 
4078-1.00. 
00.000.ɋȻ 

15 15 1 

4 Ɍɭɚɥɟɬ 16 0,07 1,12 494-4-14 24 24 1 

5 ɍɦɵɜɚɥɶɧɹ 16 0,08 1,28 494-4-14 10 10 1 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 5.3 
1 2 3 4 5 6 7 8 9 

6 

ɉɨɦɟɳɟɧɢɟ 
ɞɥɹ ɤɪɚɬɤɨ-
ɜɪɟɦɟɧɧɨɝɨ 

ɨɬɞɵɯɚ 

12 0,5 6 494-4-09 10,9 10,9 1 

7 ɋɭɲɢɥɶɧɹ 16 0,2 3,2 ȼɋ-8 20 20 1 
ɋɥɭɠɟɛɧɵɟ 

8 ɉɪɨɪɚɛɫɤɚɹ 2 
24 ɧɚ 5 
ɱɟɥɨɜɟɤ 

24 ɉɄɁ 27 27 1 

Ɉɛɳɟɫɬɜɟɧɧɵɟ ɡɞɚɧɢɹ 

9 
Ʉɪɚɫɧɵɣ 
ɭɝɨɥɨɤ 

16 
24 ɧɚ 
100 

ɱɟɥɨɜɟɤ 
24 ȽɈɋɋ-Ʉɍ 24 24 1 

 ɂɌɈȽɈ:      155,9  

 
ɉɪɨɯɨɞɵ 

(30%) 
     46,8  

 
ɂɌɈȽɈ (ɫ 

ɩɪɨɯɨɞɚɦɢ):      202,7  

 
Ȼɵɬɨɜɨɣ ɝɨɪɨɞɨɤ ɧɟɨɛɯɨɞɢɦɨ ɪɚɡɦɟɳɚɬɶ ɜɧɟ ɨɩɚɫɧɵɯ ɡɨɧ. 
 
5.7 ɗɥɟɤɬɪɨɫɧɚɛɠɟɧɢɟ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ 
 
Ɉɩɪɟɞɟɥɢɦ ɩɨɬɪɟɛɢɬɟɥɟɣ ɷɥɟɤɬɪɢɱɟɫɬɜɚ ɧɚ ɩɥɨɳɚɞɤɟ 
- ɫɢɥɨɜɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ; 
- ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɧɭɠɞɵ; 
- ɧɚɪɭɠɧɨɟ ɨɫɜɟɳɟɧɢɟ; 
- ɜɧɭɬɪɟɧɧɟɟ ɨɫɜɟɳɟɧɢɟ. 
Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɞɚɧɧɨɣ ɩɥɨɳɚɞɤɢ ɷɥɟɤɬɪɢɱɟɫɬɜɨɦ ɜ ɧɟɨɛɯɨɞɢɦɨɦ 

ɤɨɥɢɱɟɫɬɜɟ, ɪɟɲɟɧɨ ɭɫɬɚɧɨɜɢɬɶ ɜɪɟɦɟɧɧɭɸ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɭɸ ɩɨɞɫɬɚɧɰɢɸ 
Ɋɚɫɫɱɢɬɚɟɦ ɦɨɳɧɨɫɬɶ, ɧɟɨɛɯɨɞɢɦɭɸ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɨɣ 

ɩɥɨɳɚɞɤɢ ɷɥɟɤɬɪɢɱɟɫɬɜɨɦ ɩɨ ɮɨɪɦɭɥɟ: 
 ܲ = 𝛼 ∙ ሺ∑ Кభ∙ʟ˔௖௢௦𝜑 + ∑ Кమ∙ʟ˕௖௢௦𝜑 + ∑Кଷ ∙ ʟˑ˔˅ + ∑Кସ ∙ ʟːሻ,                              (5.11) 

               
ɝɞɟ Ɋ – ɪɚɫɱɟɬɧɚɹ ɧɚɝɪɭɡɤɚ ɩɨɬɪɟɛɢɬɟɥɟɣ, ɤȼɬ; 
α – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɨɬɟɪɢ ɦɨɳɧɨɫɬɢ ɜ ɫɟɬɢ ɢ ɡɚɜɢɫɹɳɢɣ ɨɬ 

ɟɟ ɩɪɨɬɹɠɟɧɧɨɫɬɢ (1,05-1,1); 
Ʉ1, Ʉ2, Ʉ3, Ʉ4 – ɤɨɷɮɮɢɰɢɟɧɬɵ ɫɩɪɨɫɚ, ɨɩɪɟɞɟɥɹɟɦɵɟ ɱɢɫɥɨɦ 

ɩɨɬɪɟɛɢɬɟɥɟɣ ɢ ɧɟɫɨɜɩɚɞɟɧɢɟɦ ɜɪɟɦɟɧɢ ɢɯ ɪɚɛɨɬɵ; 
Ɋɫ – ɦɨɳɧɨɫɬɶ ɫɢɥɨɜɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ, ɤȼɬ; 
Ɋɬ – ɦɨɳɧɨɫɬɶ, ɬɪɟɛɭɟɦɚɹ ɞɥɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɧɭɠɞ, ɤȼɬ; 
Ɋɨɫɜ – ɦɨɳɧɨɫɬɶ, ɬɪɟɛɭɟɦɚɹ ɞɥɹ ɧɚɪɭɠɧɨɝɨ ɨɫɜɟɳɟɧɢɹ, ɤȼɬ; 
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cosφ – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɜ ɫɟɬɢ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɯɚɪɚɤɬɟɪɚ ɧɚɝɪɭɡɤɢ ɢ 
ɱɢɫɥɚ ɩɨɬɪɟɛɢɬɟɥɟɣ. 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɡɚɧɨɫɢɦ ɜ ɬɚɛɥɢɰɭ 5.4. 
 

Ɍɚɛɥɢɰɚ 5.4 – Ɋɚɫɱɟɬ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɨɬɪɟɛɢɬɟɥɟɣ 

ȿɞ. 
ɢɡɦ. Ʉɨɥ-ɜɨ 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ 
ɦɨɳɧɨɫɬɶ, ɤȼɬ 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɫɩɪɨɫɚ Ʉc 

Ɍɪɟɛɭɟɦɚɹ 
ɦɨɳɧɨɫɬɶ, 

ɤȼɬ 
1 2 3 4 5 6 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ 
ɧɭɠɞɵ, ɜ ɬ.ɱ.:      

- ɫɜɚɪɨɱɧɵɟ ɪɚɛɨɬɵ 
10 ɦ 
ɲɜɚ 

23,4 0, 5 0,5 5,85 

ȼɧɭɬɪɟɧɧɟɟ 
ɨɫɜɟɳɟɧɢɟ, ɜ ɬ.ɱ.:      

- ɨɬɞɟɥɨɱɧɵɟ ɪɚɛɨɬɵ ɦ2 5804,44 0,04 0,8 185,74 
- ɤɨɧɬɨɪɫɤɢɟ ɢ 
ɛɵɬɨɜɵɟ ɩɨɦɟɳɟɧɢɹ 

ɦ2 202,7 0,03 0,8 4,86 

- ɞɭɲɟɜɵɟ ɢ ɭɛɨɪɧɵɟ ɦ2 35 0,02 0,8 0,7 
- ɨɬɤɪɵɬɵɟ ɫɤɥɚɞɵ, 
ɧɚɜɟɫɵ 

ɦ2 427 0,03 0,8 10,49 

 
Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɟɣ ɢɫɩɨɥɶɡɭɟɦ 

ɤɢɨɫɤɨɜɭɸ ɷɥɟɤɬɪɨɫɬɚɧɰɢɸ ɄɌɉɧ ɦɨɳɧɨɫɬɶɸ 250-1000ɤȼɬ ɢ ɧɚɩɪɹɠɟɧɢɟɦ ɧɚ 
ɜɵɯɨɞɟ 220 ɢ 380ȼ. 

ɋɯɟɦɚ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɩɪɢɧɹɬɚ ɫɦɟɲɚɧɧɚɹ. 
ɉɪɨɢɡɜɟɞɟɦ ɪɚɫɱёɬ ɨɫɜɟɳɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ. ɑɢɫɥɨ 

ɩɪɨɠɟɤɬɨɪɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 ݊ = ௉∙ா∙ௌ௉ˎ = ଴,ହ∙ଵ,ହ∙ଷସ଻଴ସ,଻ଵ଴଴଴ = ʹͷ,ͻͺ ˛˕,                                                        (5.12) 

 
ɝɞɟ Ɋ – ɭɞɟɥɶɧɚɹ ɦɨɳɧɨɫɬɶ (ɩɪɢ ɨɫɜɟɳɟɧɢɢ ɩɪɨɠɟɤɬɨɪɚɦɢ ɉɁɋ-35 ɩɪɢɧɢɦɚɟɦ 
0,5 ȼɬ/ɦ2); 

ȿ – ɨɫɜɟɳёɧɧɨɫɬɶ, ɥɤ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɚɹ ɩɨ ɋɇɢɉ 23-05-95; 
S – ɩɥɨɳɚɞɶ ɨɫɜɟɳɚɟɦɨɣ ɬɟɪɪɢɬɨɪɢɢ, ɦ2; 
Ɋɥ – ɦɨɳɧɨɫɬɶ ɥɚɦɩɵ ɩɪɨɠɟɤɬɨɪɚ, ȼɬ (ɩɪɢ ɨɫɜɟɳɟɧɢɢ ɩɪɨɠɟɤɬɨɪɚɦɢ 

ɉɁɋ-35 ɩɪɢɧɢɦɚɟɦ 1000 ȼɬ). 
ɉɪɢɧɢɦɚɟɦ ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɠɟɤɬɨɪɨɜ ɧɚ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ – 26 ɲɬ. 
ɉɪɨɢɡɜɟɞёɦ ɪɚɫɱɟɬ ɞɢɚɦɟɬɪɚ ɬɪɭɛɨɩɪɨɜɨɞɚ ɢɫɯɨɞɹ ɢɡ ɦɚɤɫɢɦɚɥɶɧɨɣ 

ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɜɨɞɟ. Ɋɚɫɯɨɞ ɜɨɞɵ ɩɪɢɦɟɦ ɤɚɤ ɩɨɬɪɟɛɧɨɫɬɶ ɜɨɞɵ ɧɚ 
ɩɨɠɚɪɨɬɭɲɟɧɢɟ (10 ɥ/ɫ),  ɬɚɤ ɤɚɤ ɨɧɚ ɡɧɚɱɢɬɟɥɶɧɨ ɩɪɟɜɵɲɚɟɬ ɪɚɫɱɟɬɧɨɟ 
ɡɧɚɱɟɧɢɟ ɪɚɫɯɨɞɚ ɜɨɞɵ ɢɡ ɬɚɛɥɢɰɵ 15. 

 𝐷 = √ସ଴଴଴∙𝜃√𝜋∙௩ = √ସ଴଴଴∙ଵ଴√ଷ,ଵସ∙ଵ,଴ = ͳͳʹ,ͺ͹ ˏˏ,                                                        (5.13) 
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ɝɞɟ 𝜃 – ɫɭɦɦɚɪɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ, ɥ/ɫ; ݒ – ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɜɨɞɵ (ɩɪɢɦɟɦ 1,0 ɦ/ɫ). 
ɉɪɢɧɢɦɚɟɦ ɞɢɚɦɟɬɪ ɬɪɭɛɨɩɪɨɜɨɞɚ 120 ɦɦ. 
ɉɨɠɚɪɧɵɟ ɝɢɞɪɚɧɬɵ ɫɥɟɞɭɟɬ ɪɚɡɦɟɳɚɬɶ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɧɟ ɛɨɥɟɟ 150 ɦ 

ɞɪɭɝ ɨɬ ɞɪɭɝɚ ɢ ɧɟ ɞɚɥɶɲɟ 6 ɦ ɨɬ ɞɨɪɨɝɢ. 
 
5.8 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɫɬɪɨɣɝɟɧɩɥɚɧɚ 
 
- ɉɪɨɬɹɠёɧɧɨɫɬɶ ɜɪɟɦɟɧɧɵɯ ɞɨɪɨɝ: 0,423 ɤɦ; 
- ɉɪɨɬɹɠёɧɧɨɫɬɶ ɜɪɟɦɟɧɧɵɯ ɢɧɠɟɧɟɪɧɵɯ ɤɨɦɦɭɧɢɤɚɰɢɣ, ɷɥɟɤɬɪɨɫɟɬɟɣ, 

ɥɢɧɢɣ ɜɨɞɨ-, ɩɚɪɨ- ɢ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ, ɤɚɧɚɥɢɡɚɰɢɢ: 0,69 ɤɦ; 
- ɉɪɨɬɹɠёɧɧɨɫɬɶ ɨɝɪɚɠɞɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ:  0,75 ɤɦ; 
- Ɉɛɳɚɹ ɩɥɨɳɚɞɶ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ: 34704,7 ɦ2; 
- ɉɥɨɳɚɞɶ ɜɨɡɜɨɞɢɦɵɯ ɩɨɫɬɨɹɧɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ: 5760 ɦ2; 
- ɉɥɨɳɚɞɶ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ, ɜɤɥɸɱɚɹ ɫɤɥɚɞɫɤɨɟ 

ɯɨɡɹɣɫɬɜɨ: 649,7 ɦ2; 
 
5.9 Ɋɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɤɨɧɬɪɨɥɸ ɤɚɱɟɫɬɜɚ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ 

ɪɚɛɨɬ 
 
Ʉɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɰɟɥɶɸ 

ɜɵɹɫɧɟɧɢɹ ɢ ɨɛɟɫɩɟɱɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɢɹ ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɛɨɬ ɢ ɩɪɢɦɟɧɹɟɦɵɯ 
ɦɚɬɟɪɢɚɥɨɜ, ɢɡɞɟɥɢɣ ɢ ɤɨɧɫɬɪɭɤɰɢɣ ɬɪɟɛɨɜɚɧɢɹɦ ɩɪɨɟɤɬɚ, ɋɧɢɉ ɢ ɞɪɭɝɢɯ 
ɞɟɣɫɬɜɭɸɳɢɯ ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ. 

ɗɬɚ ɰɟɥɶ ɞɨɫɬɢɝɚɟɬɫɹ ɪɟɲɟɧɢɟɦ ɫɥɟɞɭɸɳɢɯ ɡɚɞɚɱ: 
- ɫɜɨɟɜɪɟɦɟɧɧɵɦ ɜɵɹɜɥɟɧɢɟɦ, ɭɫɬɪɚɧɟɧɢɟɦ ɢ ɩɪɟɞɭɩɪɟɠɞɟɧɢɟɦ 

ɞɟɮɟɤɬɨɜ, ɛɪɚɤɚ ɢ ɧɚɪɭɲɟɧɢɣ ɩɪɚɜɢɥ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ, ɚ ɬɚɤɠɟ ɩɪɢɱɢɧ ɢɯ 
ɜɨɡɧɢɤɧɨɜɟɧɢɹ; 

- ɨɩɪɟɞɟɥɟɧɢɟɦ ɫɨɨɬɜɟɬɫɬɜɢɹ ɩɨɤɚɡɚɬɟɥɟɣ ɤɚɱɟɫɬɜɚ ɫɬɪɨɢɬɟɥɶɧɵɯ 
ɦɚɬɟɪɢɚɥɨɜ ɢ ɜɵɩɨɥɧɹɟɦɵɯ ɋɆɊ ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ; 

- ɩɨɜɵɲɟɧɢɟɦ ɤɚɱɟɫɬɜɚ ɋɆɊ, ɫɧɢɠɟɧɢɟɦ ɧɟɩɪɨɢɡɜɨɞɢɬɟɥɶɧɵɯ ɡɚɬɪɚɬ ɧɚ 
ɩɟɪɟɞɟɥɤɭ ɛɪɚɤɚ; 

- ɩɨɜɵɲɟɧɢɟɦ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɞɢɫɰɢɩɥɢɧɵ, 
ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɪɚɛɨɬɧɢɤɨɜ ɡɚ ɨɛɟɫɩɟɱɟɧɢɟ ɤɚɱɟɫɬɜɚ ɋɆɊ. 

Ʉɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɢɡɞɟɥɢɣ, ɤɨɧɫɬɪɭɤɰɢɣ ɢ 
ɜɵɩɨɥɧɟɧɧɵɯ ɪɚɛɨɬ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɭɬɟɦ ɢɯ ɫɩɥɨɲɧɨɣ ɢɥɢ ɜɵɛɨɪɨɱɧɨɣ 
ɩɪɨɜɟɪɤɢ, ɜɫɤɪɵɬɢɹ ɜ ɧɟɨɛɯɨɞɢɦɵɯ ɫɥɭɱɚɹɯ ɪɚɧɟɟ ɜɵɩɨɥɧɟɧɧɵɯ ɫɤɪɵɬɵɯ ɪɚɛɨɬ 
ɢ ɤɨɧɫɬɪɭɤɰɢɣ, ɚ ɬɚɤɠɟ ɢɫɩɵɬɚɧɢɹ ɜɨɡɜɟɞɟɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ 
(ɧɟɪɚɡɪɭɲɚɸɳɢɦɢ ɦɟɬɨɞɚɦɢ, ɧɚɝɪɭɡɤɚɦɢ ɢ ɢɧɵɦɢ ɫɩɨɫɨɛɚɦɢ) ɧɚ ɩɪɨɱɧɨɫɬɶ, 
ɭɫɬɨɣɱɢɜɨɫɬɶ, ɨɫɚɞɤɭ, ɡɜɭɤɨ ɢ ɬɟɩɥɨɢɡɨɥɹɰɢɸ ɢ ɧɚ ɞɪɭɝɢɟ ɮɢɡɢɤɨ-
ɦɟɯɚɧɢɱɟɫɤɢɟ ɢ ɬɟɯɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɜ ɰɟɥɹɯ ɫɨɩɨɫɬɚɜɥɟɧɢɹ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ 
ɩɪɨɟɤɬɚ ɢ ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ. 

ɇɚ ɨɛɴɟɤɬɚɯ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɧɚɞɥɟɠɢɬ: 
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- ɜɟɫɬɢ ɨɛɳɢɣ ɠɭɪɧɚɥ ɪɚɛɨɬ, ɫɩɟɰɢɚɥɶɧɵɟ ɠɭɪɧɚɥɵ ɩɨ ɨɬɞɟɥɶɧɵɦ ɜɢɞɚɦ 
ɪɚɛɨɬ (ɠɭɪɧɚɥ ɪɚɛɨɬ ɩɨ ɦɨɧɬɚɠɭ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ, ɠɭɪɧɚɥ 
ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬ, ɠɭɪɧɚɥ ɚɧɬɢɤɨɪɪɨɡɢɨɧɧɨɣ ɡɚɳɢɬɵ ɫɜɚɪɧɵɯ ɫɨɟɞɢɧɟɧɢɣ, 
ɠɭɪɧɚɥ ɡɚɦɨɧɨɥɢɱɢɜɚɧɢɹ ɦɨɧɬɚɠɧɵɯ ɫɬɵɤɨɜ ɢ ɭɡɥɨɜ ɢ ɞɪ.), ɩɟɪɟɱɟɧɶ ɤɨɬɨɪɵɯ 
ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɡɚɤɚɡɱɢɤɨɦ ɩɨ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ ɝɟɧɩɨɞɪɹɞɱɢɤɨɦ ɢ 
ɫɭɛɩɨɞɪɹɞɧɵɦɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ, ɠɭɪɧɚɥ ɚɜɬɨɪɫɤɨɝɨ ɧɚɞɡɨɪɚ ɩɪɨɟɤɬɧɵɯ 
ɨɪɝɚɧɢɡɚɰɢɣ (ɩɪɢ ɟɝɨ ɧɚɥɢɱɢɢ); 

- ɫɨɫɬɚɜɥɹɬɶ ɚɤɬɵ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɹ ɫɤɪɵɬɵɯ ɪɚɛɨɬ, ɩɪɨɦɟɠɭɬɨɱɧɨɣ 
ɩɪɢɟɦɤɢ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ, ɢɫɩɵɬɚɧɢɣ ɢ ɨɩɪɨɛɨɜɚɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ, 
ɫɢɫɬɟɦ, ɫɟɬɟɣ ɢ ɭɫɬɪɨɣɫɬɜ; 

- ɨɮɨɪɦɥɹɬɶ ɞɪɭɝɭɸ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɭɸ ɞɨɤɭɦɟɧɬɚɰɢɸ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɭɸ 
ɋɇɢɉ ɩɨ ɨɬɞɟɥɶɧɵɦ ɜɢɞɚɦ ɪɚɛɨɬ, ɢ ɢɫɩɨɥɧɢɬɟɥɶɧɭɸ ɞɨɤɭɦɟɧɬɚɰɢɸ - ɤɨɦɩɥɟɤɬ 
ɪɚɛɨɱɢɯ ɱɟɪɬɟɠɟɣ ɫ ɧɚɞɩɢɫɹɦɢ ɨ ɫɨɨɬɜɟɬɫɬɜɢɢ ɜɵɩɨɥɧɟɧɧɵɯ ɜ ɧɚɬɭɪɟ ɪɚɛɨɬ 
ɷɬɢɦ ɱɟɪɬɟɠɚɦ ɢɥɢ ɫ ɜɧɟɫɟɧɧɵɦɢ ɜ ɧɢɯ ɩɨ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ ɩɪɨɟɤɬɧɨɣ 
ɨɪɝɚɧɢɡɚɰɢɟɣ ɢɡɦɟɧɟɧɢɹɦɢ, ɫɞɟɥɚɧɧɵɦɢ ɥɢɰɚɦɢ, ɨɬɜɟɬɫɬɜɟɧɧɵɦɢ ɡɚ 
ɩɪɨɢɡɜɨɞɫɬɜɨ ɋɆɊ. 

 
5.10 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ 
 
ɉɟɪɟɱɟɧɶ ɦɟɪɨɩɪɢɹɬɢɣ ɢ ɩɪɨɟɤɬɧɵɯ ɪɟɲɟɧɢɣ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ 

ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ ɢ ɦɟɬɨɞɨɜ ɪɚɛɨɬɵ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɜɵɩɨɥɧɟɧɢɟ 
ɧɨɪɦɚɬɢɜɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɨɯɪɚɧɵ ɬɪɭɞɚ, ɪɚɡɪɚɛɨɬɚɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɋɉ 12-36-
2002, ɋɇɢɉ 12-03-2001 ɢ ɋɇɢɉ 12-03-2002. 

ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɢ ɢɧɫɬɪɭɦɟɧɬ, 
ɩɪɢɦɟɧɹɟɦɵɟ ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ, ɨɬɜɟɱɚɸɬ ɬɪɟɛɨɜɚɧɢɹɦ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ. 

ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɬɟɪɪɢɬɨɪɢɢ, ɭɱɚɫɬɤɢ ɪɚɛɨɬ ɢ ɪɚɛɨɱɢɟ ɦɟɫɬɚ 
ɨɛɟɫɩɟɱɟɧɵ ɧɟɨɛɯɨɞɢɦɵɦɢ ɫɪɟɞɫɬɜɚɦɢ ɤɨɥɥɟɤɬɢɜɧɨɣ ɢɥɢ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ 
ɡɚɳɢɬɵ ɪɚɛɨɬɚɸɳɢɯ, ɩɟɪɜɢɱɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ, ɚ ɬɚɤɠɟ 
ɫɪɟɞɫɬɜɚɦɢ ɫɜɹɡɢ, ɫɢɝɧɚɥɢɡɚɰɢɢ ɢ ɞɪɭɝɢɦɢ ɬɟɯɧɢɱɟɫɤɢɦɢ ɫɪɟɞɫɬɜɚɦɢ 
ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɵɯ ɭɫɥɨɜɢɣ ɬɪɭɞɚ. 

Ɉɩɚɫɧɵɟ ɡɨɧɵ, ɜ ɤɨɬɨɪɵɟ ɜɯɨɞ ɥɸɞɟɣ, ɧɟ ɫɜɹɡɚɧɧɵɯ ɫ ɞɚɧɧɵɦ ɜɢɞɨɦ 
ɪɚɛɨɬ, ɡɚɩɪɟɳɟɧ, ɨɝɨɪɚɠɢɜɚɸɬɫɹ ɢ ɨɛɨɡɧɚɱɚɸɬɫɹ. 

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. 

Ɇɟɠɞɭ ɜɪɟɦɟɧɧɵɦɢ ɡɞɚɧɢɹɦɢ ɢ ɫɨɨɪɭɠɟɧɢɹɦɢ ɩɪɟɞɭɫɦɨɬɪɟɧɵ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɪɚɡɪɵɜɵ. 

ɇɚ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ ɞɨɥɠɧɵ ɫɨɡɞɚɜɚɬɶɫɹ ɛɟɡɨɩɚɫɧɵɟ ɭɫɥɨɜɢɹ 
ɬɪɭɞɚ, ɢɫɤɥɸɱɚɸɳɢɟ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɪɚɠɟɧɢɹ ɥɸɞɟɣ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ. 

ɋɬɪɨɢɬɟɥɶɧɚɹ ɩɥɨɳɚɞɤɚ, ɩɪɨɯɨɞɵ, ɩɪɨɟɡɞɵ ɢ ɪɚɛɨɱɢɟ ɦɟɫɬɚ ɨɫɜɟɳɟɧɵ. 

http://www.gosthelp.ru/text/ZHurnalObshhijzhurnalrabo.html
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Ɋɚɡɦɟɳɟɧɵ ɩɨɠɚɪɧɵɟ ɩɨɫɬɵ, ɨɛɨɪɭɞɨɜɚɧɧɵɟ ɢɧɜɟɧɬɚɪɟɦ ɞɥɹ 
ɩɨɠɚɪɨɬɭɲɟɧɢɹ. 

 
5.11 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 
 
ȼ ɰɟɥɹɯ ɡɚɳɢɬɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɨɬ ɜɨɡɦɨɠɧɨɝɨ ɧɟɝɚɬɢɜɧɨɝɨ 

ɜɨɡɞɟɣɫɬɜɢɹ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ ɩɪɨɢɡɜɨɞɹɬɫɹ ɫɥɟɞɭɸɳɢɟ ɦɟɪɨɩɪɢɹɬɢɹ: 
- ɩɥɨɳɚɞɤɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɨɝɪɚɠɞɚɟɬɫɹ ɜɪɟɦɟɧɧɵɦ ɡɚɛɨɪɨɦ; 
- ɜɪɟɦɟɧɧɵɟ ɩɨɞɴɟɡɞɧɵɟ ɩɭɬɢ ɢ ɩɥɨɳɚɞɤɢ ɫɤɥɚɞɢɪɨɜɚɧɢɹ ɭɫɬɪɚɢɜɚɸɬɫɹ ɫ 

ɬɜɟɪɞɵɦ ɩɨɤɪɵɬɢɟɦ; 
- ɫɬɪɨɢɬɟɥɶɧɵɟ ɦɚɲɢɧɵ ɢ ɦɟɯɚɧɢɡɦɵ ɫ ɞɜɢɝɚɬɟɥɟɦ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ 

ɢɫɩɨɥɶɡɭɸɬɫɹ ɫ ɤɨɧɬɪɨɥɢɪɭɟɦɵɦ ɫɨɞɟɪɠɚɧɢɟɦ ɜ ɜɵɯɥɨɩɧɵɯ ɝɚɡɚɯ ɜɪɟɞɧɵɯ 
ɜɟɳɟɫɬɜ, ɧɟ ɩɪɟɜɵɲɚɸɳɢɯ ɧɨɪɦɢɪɭɟɦɵɯ ɡɧɚɱɟɧɢɣ; 

- ɜɜɨɞɹɬɫɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɝɚɛɚɪɢɬɚɦ ɢ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ ɩɪɢɦɟɧɹɟɦɨɣ 
ɬɟɯɧɢɤɢ; 

- ɧɚ ɜɵɟɡɞɟ ɫɨ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ ɨɪɝɚɧɢɡɭɟɬɫɹ ɩɨɫɬ ɨɱɢɫɬɤɢ ɤɨɥɟɫ 
ɚɜɬɨɦɨɛɢɥɟɣ; 

- ɩɪɢɦɟɧɹɟɦɵɟ ɫɬɪɨɢɬɟɥɶɧɵɟ ɦɚɬɟɪɢɚɥɵ, ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɢɦɟɟɬ ɝɢɝɢɟɧɢɱɟɫɤɢɟ ɫɟɪɬɢɮɢɤɚɬɵ ɢ ɫɟɪɬɢɮɢɤɚɬɵ ɜ ɨɛɥɚɫɬɢ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ; 

- ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɦɟɯɚɧɢɡɚɰɢɹ ɩɨɞɚɱɢ, ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɢ ɭɤɥɚɞɤɢ 
ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ; 

- ɜɫɟ ɨɛɪɚɡɭɸɳɢɟɫɹ ɜ ɩɪɨɰɟɫɫɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɵɬɨɜɵɟ ɨɬɯɨɞɵ ɢ ɨɬɞɟɥɶɧɨ 
ɧɚɤɚɩɥɢɜɚɟɦɵɟ ɨɬɯɨɞɵ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɢ ɤɨɧɫɬɪɭɤɰɢɣ, ɧɟ 
ɩɨɞɥɟɠɚɳɢɟ ɩɨɜɬɨɪɧɨɦɭ ɩɪɢɦɟɧɟɧɢɸ, ɫɨɛɢɪɚɸɬɫɹ ɪɚɡɞɟɥɶɧɨ ɜ ɡɚɤɪɵɬɵɟ 
ɤɨɧɬɟɣɧɟɪɵ ɢ ɪɟɝɭɥɹɪɧɨ ɜɵɜɨɡɹɬɫɹ ɫɩɟɰɚɜɬɨɬɪɚɧɫɩɨɪɬɨɦ ɩɨ ɞɨɝɨɜɨɪɭ ɧɚ 
ɫɨɝɥɚɫɨɜɚɧɧɵɟ ɦɟɫɬɚ ɪɚɡɦɟɳɟɧɢɹ; 

- ɫɛɨɪ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɦɭɫɨɪɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɡɚɤɪɵɬɵɯ 
ɥɨɬɤɨɜ ɢ ɛɭɧɤɟɪɨɜ ɧɚɤɨɩɢɬɟɥɟɣ; 

- ɩɪɨɯɨɞɵ, ɩɪɨɟɡɞɵ ɢ ɩɨɝɪɭɡɨɱɧɨ-ɪɚɡɝɪɭɡɨɱɧɵɟ ɩɥɨɳɚɞɤɢ ɪɟɝɭɥɹɪɧɨ 
ɨɱɢɳɚɸɬɫɹ ɨɬ ɦɭɫɨɪɚ; 

- ɡɚɩɪɟɳɚɟɬɫɹ ɫɠɢɝɚɧɢɟ ɫɬɪɨɢɬɟɥɶɧɵɯ ɨɬɯɨɞɨɜ ɧɚ ɫɬɪɨɢɬɟɥɶɧɨɣ 
ɩɥɨɳɚɞɤɟ; 

- ɫɬɪɨɢɬɟɥɶɧɚɹ ɩɥɨɳɚɞɤɚ ɨɛɨɪɭɞɭɟɬɫɹ ɤɨɦɩɥɟɤɫɨɦ ɩɟɪɜɢɱɧɵɯ ɫɪɟɞɫɬɜ 
ɩɨɠɚɪɨɬɭɲɟɧɢɹ; 

- ɪɚɡɨɝɪɟɜ ɛɢɬɭɦɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɛɢɬɭɦɨɜɚɪɨɱɧɨɦ ɤɨɬɥɟ; 
- ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ ɜɵɩɨɥɧɹɸɬɫɹ ɷɤɨɥɨɝɢɱɟɫɤɢ ɱɢɫɬɵɦɢ 

ɫɩɨɫɨɛɚɦɢ ɢ ɦɟɬɨɞɚɦɢ; 
- ɜɨ ɜɪɟɦɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ ɧɚ ɫɬɪɨɣɩɥɨɳɚɞɤɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɪɹɞ 

ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɨɝɪɚɧɢɱɟɧɢɸ ɭɪɨɜɧɹ ɲɭɦɚ ɢ ɡɚɩɵɥɟɧɧɨɫɬɢ; 
- ɜɪɟɦɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ ɫ 9 ɞɨ 21 ɱɚɫɚ; 
- ɩɨ ɨɤɨɧɱɚɧɢɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜɨɫɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɧɚɪɭɲɟɧɧɵɟ ɞɨɪɨɠɧɨ-

ɬɪɨɬɭɚɪɧɵɟ ɩɨɤɪɵɬɢɹ, ɜɵɩɨɥɧɹɟɬɫɹ ɜɟɪɬɢɤɚɥɶɧɚɹ ɩɥɚɧɢɪɨɜɤɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 
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ɬɟɪɪɢɬɨɪɢɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɚɹ ɩɨɜɟɪɯɧɨɫɬɧɵɣ ɜɨɞɨɨɬɜɨɞ, ɩɪɨɜɨɞɹɬɫɹ ɪɚɛɨɬɵ ɩɨ 
ɨɡɟɥɟɧɟɧɢɸ ɢ ɛɥɚɝɨɭɫɬɪɨɣɫɬɜɭ. 
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6.1 ɋɨɫɬɚɜɥɟɧɢɟ ɥɨɤɚɥɶɧɨɝɨ ɫɦɟɬɧɨɝɨ ɪɚɫɱɟɬɚ ɧɚ ɜɨɡɜɟɞɟɧɢɟ 
ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɤɚɪɤɚɫɚ  

 
Ⱦɥɹ ɫɨɫɬɚɜɥɟɧɢɹ ɫɦɟɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɩɪɢɦɟɧɟɧɵ ɬɟɪɪɢɬɨɪɢɚɥɶɧɵɟ 

ɟɞɢɧɢɱɧɵɟ ɪɚɫɰɟɧɤɢ ɧɚ ɫɬɪɨɢɬɟɥɶɧɵɟ ɢ ɦɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɨɛɴɟɤɬɨɜ ɩɪɨɦɵɲɥɟɧɧɨ – ɝɪɚɠɞɚɧɫɤɨɝɨ ɧɚɡɧɚɱɟɧɢɹ, ɫɨɫɬɚɜɥɟɧɢɟ ɜ ɧɨɪɦɚɯ ɢ 
ɛɚɡɢɫɧɵɯ ɰɟɧɚɯ 2001ɝ. (ɪɟɞɚɤɰɢɹ 2010). 

ɉɪɢ ɫɨɫɬɚɜɥɟɧɢɟ ɥɨɤɚɥɶɧɨɣ ɫɦɟɬɵ ɧɚ ɨɛɳɟɫɬɪɨɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ ɛɵɥ 
ɢɫɩɨɥɶɡɨɜɚɧ ɛɚɡɢɫɧɨ – ɢɧɞɟɤɫɧɵɣ ɦɟɬɨɞ, ɫɭɳɧɨɫɬɶ ɤɨɬɨɪɨɝɨ ɡɚɤɥɸɱɚɟɬɫɹ ɜ 
ɫɥɟɞɭɸɳɟɦ: ɫɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɛɚɡɢɫɧɵɯ ɰɟɧɚɯ ɧɚ ɨɫɧɨɜɟ 
ɟɞɢɧɢɱɧɵɯ ɪɚɫɰɟɧɨɤ, ɩɪɢɜɹɡɚɧɧɵɯ ɤ ɦɟɫɬɧɵɦ ɭɫɥɨɜɢɹɦ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɚ 
ɡɚɬɟɦ ɩɟɪɟɜɨɞɢɬɫɹ ɜ ɬɟɤɭɳɢɣ ɭɪɨɜɟɧɶ ɰɟɧ ɩɭɬɟɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɟɤɭɳɢɯ 
ɢɧɞɟɤɫɨɜ. 

ɋɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɩɟɪɟɫɱɢɬɚɧɚ ɜ ɬɟɤɭɳɢɣ ɭɪɨɜɟɧɶ ɰɟɧ ɧɚ 1 ɤɜ. 2019 ɝ. 
ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɢɧɞɟɤɫɨɜ ɩɟɪɟɫɱɟɬɚ ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ 
Ɇɢɧɢɫɬɟɪɫɬɜɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɠɢɥɢɳɧɨ-ɤɨɦɦɭɧɚɥɶɧɨɝɨ ɯɨɡɹɣɫɬɜɚ (ɂɫɯ. 
№ 1408-Ʌɋ/09 ɨɬ 22.01.2019 ɝ. ɂɧɞɟɤɫ ɤ ɋɆɊ (ɩɪɨɱɢɟ ɨɛɴɟɤɬɵ 8.06 ) 

 
Ʌɨɤɚɥɶɧɵɣ ɫɦɟɬɧɵɣ ɪɚɫɱɟɬ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɩɪɢɥɨɠɟɧɢɢ ȼ. 
 
ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ ɫɨɫɬɚɜɢɦ ɫɬɪɭɤɬɭɪɭ ɥɨɤɚɥɶɧɨɝɨ 

ɫɦɟɬɧɨɝɨ ɪɚɫɱɟɬɚ. 
 

Ɍɚɛɥɢɰɚ 6.1 – ɋɬɪɭɤɬɭɪɚ ɥɨɤɚɥɶɧɨɝɨ ɫɦɟɬɧɨɝɨ ɪɚɫɱɟɬɚ ɧɚ ɨɛɳɟɫɬɪɨɢɬɟɥɶɧɵɟ 
ɪɚɛɨɬɵ ɩɨ ɫɨɫɬɚɜɧɵɦ ɷɥɟɦɟɧɬɚɦ 

ɗɥɟɦɟɧɬɵ ɋɭɦɦɚ, ɪɭɛ. ɍɞɟɥɶɧɵɣ ɜɟɫ, %  

ɉɪɹɦɵɟ ɡɚɬɪɚɬɵ, ɜɫɟɝɨ 37 956 870,00 78,66 
ɜ ɬɨɦ ɱɢɫɥɟ:     
Ɇɚɬɟɪɢɚɥɵ 34 956 746,00 72,45 
Ɇɚɲɢɧɵ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟ 622 150,82 1,29 

Ɉɫɧɨɜɧɚɹ ɡ/ɩ 744 639,00 1,54 

ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ 789 318,00 1,64 
ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ 484 015,00 1,00 

Ʌɢɦɢɬɢɪɨɜɚɧɧɵɟ ɡɚɬɪɚɬɵ 2 613 384,44 5,42 

ɇȾɋ 6 426 545,86 16,67 
ɂɬɨɝɨ 48 252 311,00 100,00 
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Ɋɢɫɭɧɨɤ 6.1 - ɋɬɪɭɤɬɭɪɚ ɥɨɤɚɥɶɧɨɝɨ ɫɦɟɬɧɨɝɨ ɪɚɫɱɟɬɚ ɧɚ ɨɛɳɟɫɬɪɨɢɬɟɥɶɧɵɟ 

ɪɚɛɨɬɵ ɩɨ ɫɨɫɬɚɜɧɵɦ ɷɥɟɦɟɧɬɚɦ, % 
 
6.2 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɩɪɨɟɤɬɚ 
  
Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɹɜɥɹɸɬɫɹ ɨɛɨɫɧɨɜɚɧɢɟɦ ɬɟɯɧɢɱɟɫɤɢɯ, 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ, ɩɥɚɧɢɪɨɜɨɱɧɵɯ ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɪɟɲɟɧɢɣ ɢ 
ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɨ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɨɛɴɟɤɬɚ ɩɪɢ 
ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɧɵɯ ɩɚɪɚɦɟɬɪɚɯ. ȼ ɬɚɛɥɢɰɟ 6.2 ɩɪɟɞɫɬɚɜɥɟɧɵ ɬɟɯɧɢɤɨ-
ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɹ ɩɪɨɟɤɬɚ. 

 
Ɍɚɛɥɢɰɚ 6.3 – Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɩɪɨɟɤɬɚ  

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ, ɟɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ Ɂɧɚɱɟɧɢɟ 
1 2 

1. Ɉɛɴɟɦɧɨ-ɩɥɚɧɢɪɨɜɨɱɧɵɟ ɩɨɤɚɡɚɬɟɥɢ  
ɉɥɨɳɚɞɶ ɡɚɫɬɪɨɣɤɢ, ɦ2 5921,3 
Ɇɚɬɟɪɢɚɥ ɫɬɟɧ ɋɟɧɞɜɢɱ-ɩɚɧɟɥɢ 
ɗɬɚɠɧɨɫɬɶ 1 
ȼɵɫɨɬɚ ɷɬɚɠɚ, ɦ 4/6 
ɋɬɪɨɢɬɟɥɶɧɵɣ ɨɛɴɟɦ, ɜɫɟɝɨ, ɦ3 
ɜ ɬɨɦ ɱɢɫɥɟ ɧɚɞɡɟɦɧɨɣ ɱɚɫɬɢ 

54918,11 
54918,11 

ɉɨɥɟɡɧɚɹ ɩɥɨɳɚɞɶ, ɦ2 5788,12 
Ɉɛɳɚɹ ɩɥɨɳɚɞɶ, ɦ2 5804,44 
ɉɥɚɧɢɪɨɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ 0,98 
Ɉɛɴɟɦɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ 9,46 

2. ɋɬɨɢɦɨɫɬɧɵɟ ɩɨɤɚɡɚɬɟɥɢ  
Ɉɛɳɚɹ ɫɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɜɫɟɝɨ 
ȼ ɬɨɦ ɱɢɫɥɟ ɫɬɨɢɦɨɫɬɶ ɋɆɊ, ɪɭɛ 

353 533 276,646  
278 811 732,370 

ɋɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ 1 ɦ2 ɩɥɨɳɚɞɢ (ɨɛɳɟɣ) 27 708,54 
ɋɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ 1 ɦ2 ɩɥɨɳɚɞɢ (ɩɨɥɟɡɧɨɣ) 37 015,70 
ɋɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ 1 ɦ3 ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɨɛɴɟɦɚ 5608,19 
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П̬я̥̼е ̌̚т̬̌т̼, ̭̏е̐о
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93 

 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 6.3 
1 2 

ɋɦɟɬɧɚɹ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɨɛɳɟɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ ɧɚ 1 ɦ2 ɩɥɨɳɚɞɢ, ɪɭɛ. 21329,24 
1. ɉɨɤɚɡɚɬɟɥɢ ɬɪɭɞɨɜɵɯ ɡɚɬɪɚɬ  

Ɍɪɭɞɨɟɦɤɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ ɨɛɳɟɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ, ɱɟɥ-ɱ. 979 339 
Ɍɪɭɞɨɟɦɤɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ ɨɛɳɟɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ ɧɚ 1ɦ2 ɩɥɨɳɚɞɢ 
(ɨɛɳɟɣ), ɱɟɥ-ɱ. 102,54 

ɇɨɪɦɚɬɢɜɧɚɹ ɜɵɪɚɛɨɬɤɚ ɧɚ 1 ɱɟɥ.-ɱ, ɪɭɛ/ɱɟɥ.ɱ 484,69 
2. ɉɪɨɱɢɟ ɩɨɤɚɡɚɬɟɥɢ ɩɪɨɟɤɬɚ  

ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɦɟɫ. 14 

 

ɉɥɚɧɢɪɨɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɨɩɪɟɞɟɥɹɟɦ ɨɬɧɨɲɟɧɢɟɦ ɩɨɥɟɡɧɨɣ 
ɩɥɨɳɚɞɢ ɤ ɨɛɳɟɣ ɩɨ ɮɨɪɦɭɥɟ 

 

 Кɩл = ௌɩɨлௌɨбщ = ହ଻଼଼,ଵଶହ଼଴ସ,ସସ = Ͳ,ͻͺ                                                                          (6.1) 

ɝɞɟ Sɩɨл – ɩɨɥɟɡɧɚɹ ɩɥɨɳɚɞɶ, ɦ2; 
     Sɨбщ – ɨɛɳɚɹ ɩɥɨɳɚɞɶ, ɦ2. 

 
Ɉɛɴɟɦɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɨɩɪɟɞɟɥɹɟɦ ɨɬɧɨɲɟɧɢɟɦ ɨɛɴɟɦɚ ɡɞɚɧɢɹ ɤ 

ɩɨɥɟɡɧɨɣ ɩɥɨɳɚɞɢ ɩɨ ɮɨɪɦɭɥɟ 
 

 Ʉɨɛ = VɫɬɪSɩɨɥ
= ହସଽଵ଼,ଵଵହ଼଴ସ,ସସ = ͻ,Ͷ͸                                                                        (6.2) 

 
ɝɞɟ Vɫɬɪ – ɫɬɪɨɢɬɟɥɶɧɵɣ ɨɛɴɟɦ, ɦ3; 
     Sɩɨл – ɩɨɥɟɡɧɚɹ ɩɥɨɳɚɞɶ, ɦ2. 
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ɁȺɄɅɘЧȿɇɂȿ 
 

ȼ ɞɚɧɧɨɣ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɟ ɛɵɥ ɪɚɡɪɚɛɨɬɚɧ ɩɪɨɟɤɬ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ 
ɨɞɧɨɷɬɚɠɧɨɝɨ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɡɞɚɧɢɹ ɐɟɯɚ ɩɨ ɪɟɦɨɧɬɭ ɢ ɨɛɫɥɭɠɢɜɚɧɢɸ 
ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɲɢɧ ɜ ɝ. Ⱥɛɚɤɚɧ.  

ɉɪɟɞɦɟɬ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɟɝɨ ɰɟɥɢ ɢ ɡɚɞɚɱɢ ɨɩɪɟɞɟɥɢɥɢ ɥɨɝɢɤɭ ɢ ɫɬɪɭɤɬɭɪɭ 
ɩɪɨɟɤɬɚ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɟɤɬɚ ɛɵɥɢ ɞɨɫɬɢɝɧɭɬɵ ɫɥɟɞɭɸɳɢɟ 
ɪɟɡɭɥɶɬɚɬɵ:  

- ȼɵɩɨɥɧɟɧ ɚɪɯɢɬɟɤɬɭɪɧɨ-ɫɬɪɨɢɬɟɥɶɧɵɣ ɪɚɡɞɟɥ, ɤɨɬɨɪɵɣ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ 
ɪɟɲɟɧɢɹ ɜɨɩɪɨɫɨɜ ɩɥɚɧɢɪɨɜɤɢ, ɨɬɞɟɥɤɢ ɢ ɨɪɝɚɧɢɡɚɰɢɢ ɜɧɭɬɪɟɧɧɟɝɨ ɪɚɛɨɱɟɝɨ 
ɩɪɨɫɬɪɚɧɫɬɜɚ ɡɞɚɧɢɹ, ɩɪɨɢɡɜɟɞɟɧ ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɫɬɟɧ, ɨɤɨɧ, ɤɪɨɜɥɢ; 

- ȼɵɩɨɥɧɟɧ ɪɚɫɱɟɬɧɨ-ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɪɚɡɞɟɥ, ɜ ɤɨɬɨɪɨɦ ɩɪɨɢɡɜɟɞɟɧɵ 
ɪɚɫɱɟɬɵ ɧɟɫɭɳɢɯ ɷɥɟɦɟɧɬɨɜ ɡɞɚɧɢɹ. Ɋɚɫɫɱɢɬɚɧɵ ɫɬɚɥɶɧɚɹ ɫɬɪɨɩɢɥɶɧɚɹ ɮɟɪɦɚ 
ɩɪɨɝɨɧ ɩɨɤɪɵɬɢɹ.  

- ɉɪɨɢɡɜɟɞɟɧɨ ɜɚɪɢɚɧɬɧɨɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɮɭɧɞɚɦɟɧɬɚ. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ 
ɤɨɬɨɪɨɝɨ ɛɵɥ ɜɵɛɪɚɧ ɫɬɨɥɛɱɚɬɵɣ ɮɭɧɞɚɦɟɧɬ ɦɟɥɤɨɝɨ ɡɚɥɨɠɟɧɢɹ, ɤɚɤ ɧɚɢɛɨɥɟɟ 
ɩɨɞɯɨɞɹɳɢɣ.  

- Ɋɚɡɪɚɛɨɬɚɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɤɚɪɬɚ ɧɚ ɭɫɬɪɨɣɫɬɜɨ ɫɬɚɥɶɧɨɝɨ ɤɚɪɤɚɫɚ, ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɤɨɬɨɪɨɣ ɩɨɞɨɛɪɚɧɵ ɨɫɧɨɜɧɵɟ ɫɪɟɞɫɬɜɚ ɦɟɯɚɧɢɡɚɰɢɢ, ɩɨɪɹɞɨɤ ɢ 
ɩɪɚɜɢɥɚ ɛɟɡɨɩɚɫɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɪɚɛɨɬ.  

- Ɋɚɡɪɚɛɨɬɚɧ ɨɛɴɟɤɬɧɵɣ ɫɬɪɨɢɬɟɥɶɧɵɣ ɝɟɧɟɪɚɥɶɧɵɣ ɩɥɚɧ ɧɚ ɜɨɡɜɟɞɟɧɢɟ 
ɧɚɞɡɟɦɧɨɣ ɱɚɫɬɢ ɡɞɚɧɢɹ.  

- ɋɨɫɬɚɜɥɟɧ ɥɨɤɚɥɶɧɵɣ ɫɦɟɬɧɵɣ ɪɚɫɱɟɬ ɧɚ ɨɬɞɟɥɶɧɵɣ ɜɢɞ 
ɨɛɳɟɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ, ɫɜɨɞɧɵɣ ɫɦɟɬɧɵɣ ɪɚɫɱɟɬ ɫɬɨɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, 
ɩɪɨɜɟɞɟɧ ɢɯ ɫɬɪɭɤɬɭɪɧɵɣ ɚɧɚɥɢɡ, ɪɚɫɫɱɢɬɚɧɵ ɨɫɧɨɜɧɵɟ ɬɟɯɧɢɤɨ-
ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɩɪɨɟɤɬɚ.  

Ƚɪɚɮɢɱɟɫɤɚɹ ɱɚɫɬɶ ɨɬɪɚɠɚɟɬ ɨɫɧɨɜɧɵɟ ɪɟɲɟɧɢɹ, ɩɪɢɧɹɬɵɟ ɜ ɩɪɨɟɤɬɟ. 
ȼ ɪɚɦɤɚɯ ɩɪɨɟɤɬɚ ɛɵɥɚ ɢɡɭɱɟɧɚ ɧɨɪɦɚɬɢɜɧɨ-ɬɟɯɧɢɱɟɫɤɚɹ ɢ ɩɪɚɜɨɜɚɹ 

ɥɢɬɟɪɚɬɭɪɚ ɩɨ ɞɚɧɧɨɣ ɬɟɦɟ. 
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ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈȼȺɇɇɕХ ɂɋɌɈЧɇɂɄɈȼ 
 

1 Ɉ ɫɨɫɬɚɜɟ ɪɚɡɞɟɥɨɜ ɩɪɨɟɤɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɢ ɬɪɟɛɨɜɚɧɢɹ ɤ ɢɯ 
ɫɨɞɟɪɠɚɧɢɸ: ɩɨɫɬɚɧɨɜɥɟɧɢɟ ɉɪɚɜɢɬɟɥɶɫɬɜɚ ɊɎ ɨɬ 16 ɮɟɜɪɚɥɹ 2008 ɝ. №87 // 
Ƚɪɚɞɨɫɬɪɨɢɬɟɥɶɧɵɣ ɤɨɞɟɤɫ.  – 2008. – №87. – ɋɬ. 48. 

2 ɋɉ 56.13330.2011 ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɡɞɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ. 
Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 31-03-2001. – ȼɜɟɞ. 01.01.2013. – Ɇɨɫɤɜɚ: 
Ɇɢɧɪɟɝɢɨɧ ɊɎ, 2012. – 79 ɫ. 

3 ɋɇɢɉ 21-01-97* ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ. – ȼɜɟɞ. 
01.01.1998. – Ɇɨɫɤɜɚ: Ɇɢɧɫɬɪɨɣ ɊɎ, 1998. – 25 ɫ. 

4 ɋɉ 20.13330.2016 ɇɚɝɪɭɡɤɢ ɢ ɜɨɡɞɟɣɫɬɜɢɹ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ 
ɪɟɞɚɤɰɢɹ ɋɇɢɉ 2.01.07-85*. – ȼɜɟɞ. 04.06.2017. – Ɇɨɫɤɜɚ : Ɇɢɧɪɟɝɢɨɧ ɊɎ, 
2011. – 105 ɫ. 

5 ȽɈɋɌ 27751-2014 ɇɚɞɟɠɧɨɫɬɶ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɨɫɧɨɜɚɧɢɣ. 
Ɉɫɧɨɜɧɵɟ ɩɨɥɨɠɟɧɢɹ. – ȼɜɟɞ. 01.07.2015. – Ɇɨɫɤɜɚ : ɋɬɚɧɞɚɪɬɢɧɮɨɪɦ, 2015. – 
14 ɫ. 

6 Ɏɟɞɟɪɚɥɶɧɨɝɨ ɡɚɤɨɧɚ ɨɬ 22.07.2008 ɝ. №123-ɎɁ «Ɍɟɯɧɢɱɟɫɤɢɣ 
ɪɟɝɥɚɦɟɧɬ ɨ ɬɪɟɛɨɜɚɧɢɹɯ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ». 

7 ɋɉ 22.13330.2016 Ɉɫɧɨɜɚɧɢɹ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ 
ɪɟɞɚɤɰɢɹ ɋɇɢɉ 2.02.01-83*. – ȼɜɟɞ. 17.06.2017. – Ɇɨɫɤɜɚ: Ɇɢɧɪɟɝɢɨɧ Ɋɨɫɫɢɢ, 
2016. – 220 ɫ. 

8 ɋɉ 16.13330.2017 ɋɬɚɥɶɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ 
ɋɇɢɉ II -23-81. – ȼɜɟɞ. 25.08.2017. – Ɇɨɫɤɜɚ : Ɇɢɧɫɬɪɨɣ Ɋɨɫɫɢɢ, 2017. – 145 ɫ.  

9 ɋɉ 63.13330.2012 Ȼɟɬɨɧɧɵɟ ɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ. Ɉɛɳɢɟ 
ɩɨɥɨɠɟɧɢɹ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 52-01-2003. – ȼɜɟɞ. 01.01.2013. 
– Ɇɨɫɤɜɚ : Ɇɢɧɪɟɝɢɨɧ Ɋɨɫɫɢɢ, 2011. – 161 ɫ.  

10 ɋɉ 52-101-2003 Ȼɟɬɨɧɧɵɟ ɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɛɟɡ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɚɪɦɚɬɭɪɵ. – ȼɜɟɞ. 01.03.2004. – Ɇɨɫɤɜɚ : Ƚɍɍɉ 
«ɇɂɂɀȻ», 2004. – 55 ɫ.  

11 ɋɉ 28.13330.2012 Ɂɚɳɢɬɚ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɨɬ ɤɨɪɪɨɡɢɢ. – 
ȼɜɟɞ. 28.08.2017. – Ɇɨɫɤɜɚ : Ɇɢɧɫɬɪɨɣ Ɋɨɫɫɢɢ, 2017. – 115 ɫ.  

12 ɋɉ 17.13330.2017 Ʉɪɨɜɥɢ. – ȼɜɟɞ. 01.12.2017. – Ɇɨɫɤɜɚ : Ɇɢɧɫɬɪɨɣ 
Ɋɨɫɫɢɢ, 2017. – 48 ɫ.  

13 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɮɭɧɞɚɦɟɧɬɨɜ ɧɟɝɥɭɛɨɤɨɝɨ ɡɚɥɨɠɟɧɢɹ: ɦɟɬɨɞɢɱɟɫɤɢɟ 
ɭɤɚɡɚɧɢɹ ɤ ɤɭɪɫɨɜɨɦɭ ɩɪɨɟɤɬɭ ɞɥɹ ɫɬɭɞɟɧɬɨɜ ɫɩɟɰɢɚɥɶɧɨɫɬɟɣ 270102,270105, 
270114, 270115/ ɫɨɫɬ. ɘ.ɇ. Ʉɚɡɚɤɨɜ, Ƚ.Ɏ. ɒɢɲɤɚɧɨɜ. – Ʉɪɚɫɧɨɹɪɫɤ: ɋɎɍ 2008. 
–  60 ɫ. 

14 ɋɉ 70.13330.2012 ɇɟɫɭɳɢɟ ɢ ɨɝɪɚɠɞɚɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ. 
Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 3.03.01-87. ȼɜɟɞ. 1.01.2013. – Ɇɨɫɤɜɚ: 
Ɇɢɧɪɟɝɢɨɧ Ɋɨɫɫɢɢ,2012 – 170 ɫ. 

15 ɋɉ 12-135-2003 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ. ɑɚɫɬɶ 2. 
ɋɬɪɨɢɬɟɥɶɧɨɟ ɩɪɨɢɡɜɨɞɫɬɜɨ /  ȼɜɟɞ. 1.01.2003. Ɇɢɧɪɟɝɢɨɧ Ɋɨɫɫɢɢ,2003 – 9 ɫ. 
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16 ɋɉ 48.13330.2011 Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ 
ɪɟɞɚɤɰɢɹ ɋɇɢɉ 12-01-2004. ȼɜɟɞ. 20.05.2011. – Ɇɨɫɤɜɚ: Ɇɢɧɪɟɝɢɨɧ 
Ɋɨɫɫɢɢ,2010 – 17ɫ. 

17 ɆȾɋ 12-29.2006. Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɪɚɡɪɚɛɨɬɤɟ ɢ 
ɨɮɨɪɦɥɟɧɢɸ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɤɚɪɬɵ /  Ƚɨɫɫɬɪɨɣ. – Ɇ.: ɐɇɂɂɈɆɌɉ, 2006. – 7 
ɫ. 

18 ȼɵɛɨɪ ɦɨɧɬɚɠɧɵɯ ɤɪɚɧɨɜ ɩɪɢ ɜɨɡɜɟɞɟɧɢɢ ɩɪɨɦɵɲɥɟɧɧɵɯ  ɢ 
ɝɪɚɠɞɚɧɫɤɢɯ ɡɞɚɧɢɣ: ɦɟɬɨɞ. ɭɤɚɡɚɧɢɹ ɤ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɟ ɞɥɹ ɫɬɭɞɟɧɬɨɜ 
ɫɩɟɰɢɚɥɶɧɨɫɬɢ 290300 «ɉɪɨɦɵɲɥɟɧɧɨɟ ɢ ɝɪɚɠɞɚɧɫɤɨɟ ɫɬɪɨɢɬɟɥɶɫɬɜɨ» / ɫɨɫɬ. Ʉ. 
Ƚ. Ⱥɛɪɚɦɨɜɢɱ. – Ʉɪɚɫɧɨɹɪɫɤ: ɄɪɚɫȽȺɋȺ, 1989. – 34 ɫ. 

19 ɋɇɢɉ 1.04.03-85* ɇɨɪɦɵ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɡɚɞɟɥɚ ɜ 
ɫɬɪɨɢɬɟɥɶɫɬɜɟ  ɩɪɟɞɩɪɢɹɬɢɣ, ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ. ɑɚɫɬɶ 1. / ȼɜɟɞ. 1.06.1990 ɝ. 
– Ɇ.: Ƚɨɫɫɬɪɨɣ. – 1990 ɝ. – 280 ɫ. 

20 Ɋɚɡɪɚɛɨɬɤɚ ɫɬɪɨɢɬɟɥɶɧɵɯ ɝɟɧɟɪɚɥɶɧɵɯ ɩɥɚɧɨɜ: ɦɟɬɨɞ. ɭɤɚɡɚɧɢɹ ɤ 
ɩɪɚɤɬɢɱɟɫɤɢɦ ɡɚɧɹɬɢɹɦ, ɤɭɪɫɨɜɨɦɭ ɢ ɞɢɩɥɨɦɧɨɦɭ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ / ɫɨɫɬ. Ʌ.ɇ. 
ɉɚɧɚɫɟɧɤɨ, Ɉ.ȼ. ɋɥɚɤɨɜɚ – Ʉɪɚɫɧɨɹɪɫɤ: ɋɎɍ ɂȺɋ, 2007. – 77 ɫ. 

21 ɉɪɨɟɤɬ ɨɪɝɚɧɢɡɚɰɢɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ: ɦɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɤ 
ɤɭɪɫɨɜɨɦɭ ɩɪɨɟɤɬɭ / ɫɨɫɬ.: Ɉ. ȼ. ɋɥɚɤɨɜɚ, ɂ. ɂ. Ɍɟɪɟɯɨɜɚ, Ʌ. ɇ. ɉɚɧɚɫɟɧɤɨ. -  
Ʉɪɚɫɧɨɹɪɫɤ: ɂɉɄ ɋɎɍ, 2009. – 44 ɫ. 
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Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɧɚɪɭɠɧɵɯ ɫɬɟɧ ɩɨɦɟɳɟɧɢɣ ɰɟɯɚ 
 
Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɡɞɚɧɢɹ ɜɵɩɨɥɧɟɧɵ 

ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɋɉ 50.13330.2012 «Ɍɟɩɥɨɜɚɹ ɡɚɳɢɬɚ ɡɞɚɧɢɣ» ɢ ɋɉ 23-101-
2004 «ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɬɟɩɥɨɜɨɣ ɡɚɳɢɬɵ ɡɞɚɧɢɣ». 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: ɝ. Ⱥɛɚɤɚɧ, ɬɢɩ ɩɨɦɟɳɟɧɢɹ – ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɟ, 
ɭɫɥɨɜɢɹ ɷɤɫɩɥɭɚɬɚɰɢɢ – Ⱥ, φ ≤ 60 %, tɜ = 18 °C, tɨɬ = -8°C, zɨɬ = 223 ɫɭɬɨɤ, tɧ = -
37°C. 

 
Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɫɬɟɧɵ ɰɟɯɚ 
 
ɋɨɫɬɚɜ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɚɬɟɪɢɚɥɨɜ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɫɬɟɧɵ 

ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ Ⱥ.1. 
 
Ɍɚɛɥɢɰɚ Ⱥ.1 – ɋɨɫɬɚɜ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɚɬɟɪɢɚɥɨɜ ɨɝɪɚɠɞɚɸɳɟɣ 

ɤɨɧɫɬɪɭɤɰɢɢ ɫɬɟɧɵ 

№ 
ɫɥɨɹ 

Ɇɚɬɟɪɢɚɥ ɫɥɨɹ 
Ɍɨɥɳɢɧɚ 
ɫɥɨɹ į, ɦ 

ɉɥɨɬɧɨɫɬɶ 
ɫɥɨɹ ρ, ɤɝ/ɦ3 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ Ȝ, 

ȼɬ/(ɦ∙°ɋ) 
1 2 3 4 5 

1 
ɋɬɟɧɨɜɵɟ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ 

Teplant 
ɏ 145 0,036 

 
ɋɯɟɦɚ ɫɬɟɧɨɜɨɣ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ Teplant ɢɡɨɛɪɚɠɟɧɚ ɧɚ ɪɢɫɭɧɤɟ Ȼ.1. 
 

 
Ɋɢɫɭɧɨɤ Ⱥ.1 – ɋɯɟɦɚ ɫɬɟɧɨɜɨɣ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ Teplant 

 
ȼɵɱɢɫɥɹɟɦ ɝɪɚɞɭɫɨ-ɫɭɬɤɢ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ ȽɋɈɉ, °C∙ɫɭɬ ɩɨ 

ɮɨɪɦɭɥɟ 
 
ȽɋɈɉ = (tɜ- tɨɬ)∙ zɨɬ  ,                                                                                                                 (Ⱥ.1) 

 
ɝɞɟ    tɜ – ɪɚɫɱɟɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ, °C; 

tɨɬ – ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ, °C; 
zɨɬ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ, ɫɭɬ, ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ. 
ɉɪɢɧɢɦɚɟɦ: tɜ = 18 °C; tɨɬ = -8 °C; zɨɬ = 223 ɫɭɬɨɤ. 
ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (Ⱥ.1), ɩɨɥɭɱɚɟɦ 
 
ȽɋɈɉ =(18-(-8)) ∙ 223= 5798 °C∙ɫɭɬ. 



99 

 

 
ȼɵɱɢɫɥɟɧɧɚɹ ɜɟɥɢɱɢɧɚ ȽɋɈɉ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɬɚɛɥɢɱɧɵɯ ɡɧɚɱɟɧɢɣ, 

ɩɨɷɬɨɦɭ, ɫɨɝɥɚɫɧɨ ɨɩɪɟɞɟɥɢɦ ɧɨɪɦɢɪɭɟɦɨɟ ɡɧɚɱɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 
ɬɟɩɥɨɩɟɪɟɞɚɱɟ Rɨ

ɬɪ, (ɦ2 ∙°ɋ)/ȼɬ ɩɨ ɮɨɪɦɭɥɟ 
 
Rɨ

ɬɪ= ɚ∙ȽɋɈɉ+b,                                                                                      (Ⱥ.2) 
 
ɝɞɟ    ɚ – ɤɨɷɮɮɢɰɢɟɧɬ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ [8, ɬɚɛɥɢɰɚ 3]; 

b – ɤɨɷɮɮɢɰɢɟɧɬ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ [8, ɬɚɛɥɢɰɚ 3]; 
ȽɋɈɉ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (Ⱥ.1). 
ɉɪɢɧɢɦɚɟɦ: ɚ = 0,0002; b = 1,0; ȽɋɈɉ = 5798 °C∙ɫɭɬ. 
ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (Ⱥ.2), ɩɨɥɭɱɚɟɦ 
 
Rɨ

ɬɪ= 0,0002∙5798+1=2,160 (ɦ2 ∙°ɋ)/ȼɬ 
 
ɇɨɪɦɢɪɭɟɦɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɢ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 ܴ଴ːˑ˓ˏ = ܴ଴̞˓ ∙ ݉௣  
 

ɝɞɟ ܴ଴̞˓ – ɬɪɟɛɭɟɦɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ, (ɦ2 ∙°ɋ)/ȼɬ; ݉௣ –         
ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɨɫɨɛɟɧɧɨɫɬɢ ɪɟɝɢɨɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 

 ܴ଴ːˑ˓ˏ = ʹ,ͳ͸Ͳ ∙ ͳ = ʹ,ͳ͸Ͳ  (ɦ2 ∙°ɋ)/ȼɬ; 
 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɨɞɧɨɪɨɞɧɨɣ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ 
Rɨ, (ɦ2 ∙°ɋ)/ȼɬ ɜɵɱɢɫɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 

 ܴ଴ = ଵ𝛼˅ + ܴˍ + ଵ𝛼˅ , 
 

ɝɞɟ   𝛼˅ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɟɪɟɞɚɱɢ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɨɝɪɚɠɞɚɸɳɟɣ 
ɤɨɧɫɬɪɭɤɰɢɢ, ȼɬ/(ɦ2 ∙°ɋ)  𝛼ː – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɟɪɟɞɚɱɢ ɧɚɪɭɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɨɝɪɚɠɞɚɸɳɟɣ 
ɤɨɧɫɬɪɭɤɰɢɢ, ȼɬ/(ɦ2 ∙°ɋ); ܴˍ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɤɨɧɫɬɪɭɤɰɢɢ ɫɬɟɧɵ, (ɦ2∙°ɋ)/ȼɬ 

 ܴˍ =   ;𝜆/ߜ
 

ɝɞɟ ߜ – ɬɨɥɳɢɧɚ ɤɨɧɫɬɪɭɤɰɢɢ ɫɬɟɧɨɜɨɝɨ ɨɝɪɚɠɞɟɧɢɹ 
 𝜆 – ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɢ ɫɬɟɧɨɜɨɝɨ ɨɝɪɚɠɞɟɧɢɹ ; 

 
Ɉɩɪɟɞɟɥɹɟɦ ɬɨɥɳɢɧɭ ɤɨɧɫɬɪɭɤɰɢɢ ɫɬɟɧɨɜɨɝɨ ɨɝɪɚɠɞɟɧɢɹ 
 ܴ଴ = ଵ𝛼˅ + ఋ𝜆 + ଵ𝛼ː; 
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ɉɪɢɧɢɦɚɟɦ  𝛼˅ = 8,7 ȼɬ/ɦ²°ɋ; 𝛼ː = 23 ȼɬ/ɦ²°ɋ; 𝜆 = 0,034 ȼɬ/ɦ °ɋ. 
ߜ  =  ሺܴ଴ − ቀ ଵ𝛼˅ + ଵ𝛼ːቁሻ ∙ 𝜆 = ሺʹ,ͳ͸ − ቀ ଵ଼,଻ + ଵଶଷቁሻ ∙ Ͳ,Ͳ͵͸ = Ͳ,Ͳ͹ʹ  

 
ɉɪɢɧɢɦɚɟɦ ɬɨɥɳɢɧɭ ɫɬɟɧɨɜɨɝɨ ɨɝɪɚɠɞɟɧɢɹ 100 = ߜ ɦɦ. 
 
Ɉɩɪɟɞɟɥɹɟɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɩɪɢ ɬɨɥɳɢɧɟ ɤɨɧɫɬɪɭɤɰɢɢ 

ɫɬɟɧɨɜɨɝɨ ɨɝɪɚɠɞɟɧɢɹ 100 = ߜ ɦɦ. 
 ܴ଴ = ଵ଼.଻ + ଴.ଵ଴.଴ଷସ + ଵଶଷ = ʹ.ͻ͵͸  

 
ɋɪɚɜɧɢɜɚɟɦ ɪɚɫɱɟɬɧɨɟ ɢ ɧɨɪɦɢɪɭɟɦɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ 
 ܴ଴ = ʹ,ͻ͵͸ > ܴ଴ːˑ˓ˏ = ʹ,ͳ͸Ͳ  
 
ȼɵɜɨɞ: ɩɪɢɧɢɦɚɟɦ ɬɨɥɳɢɧɭ ɫɬɟɧɨɜɨɣ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ Teplant 0,1 ɦ. 
 
Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɩɨɤɪɵɬɢɹ ɩɨɦɟɳɟɧɢɣ ɰɟɯɚ 
 
ɋɨɫɬɚɜ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɚɬɟɪɢɚɥɨɜ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ 

ɩɨɤɪɵɬɢɹ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ Ⱥ.2. 
 

Ɍɚɛɥɢɰɚ Ⱥ.2 – ɋɨɫɬɚɜ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɚɬɟɪɢɚɥɨɜ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ 
ɩɨɤɪɵɬɢɹ 

№ 
ɫɥɨɹ 

Ɇɚɬɟɪɢɚɥ ɫɥɨɹ 
Ɍɨɥɳɢɧɚ 
ɫɥɨɹ į, ɦ 

ɉɥɨɬɧɨɫɬɶ 
ɫɥɨɹ ρ, ɤɝ/ɦ3 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ Ȝ, 

ȼɬ/(ɦ∙°ɋ) 

1 2 3 4 5 

1 
Ʉɪɨɜɟɥɶɧɚɹ ɫɷɧɞɜɢɱ-

ɩɚɧɟɥɶ «Teplant» 
ɏ 120 0,4 

 
ɉɪɢɧɢɦɚɟɦ: ɚ = 0,00025; b = 1,5; ȽɋɈɉ = 5798 °C∙ɫɭɬ. 
ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (Ⱥ.2), ɩɨɥɭɱɚɟɦ 
 
Rɨ

ɬɪ= 0,00025∙5798+1,5=2,949 (ɦ2 ∙°ɋ)/ȼɬ  
 
ɇɨɪɦɢɪɭɟɦɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɢ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 ܴ଴ːˑ˓ˏ = ܴ଴̞˓ ∙ ݉௣  
 

ɝɞɟ ܴ଴̞˓ – ɬɪɟɛɭɟɦɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ, (ɦ2 ∙°ɋ)/ȼɬ; ݉௣ –         
ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɨɫɨɛɟɧɧɨɫɬɢ ɪɟɝɢɨɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 
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 ܴ଴ːˑ˓ˏ = ʹ,ͻͶͻ ∙ ͳ = ʹ,ͻͶͻ  (ɦ2 ∙°ɋ)/ȼɬ; 
 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɨɞɧɨɪɨɞɧɨɣ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ 
Rɨ, (ɦ2 ∙°ɋ)/ȼɬ ɜɵɱɢɫɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 

 ܴ଴ = ଵ𝛼˅ + ܴˍ + ଵ𝛼˅ , 
 

ɝɞɟ   𝛼˅ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɟɪɟɞɚɱɢ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɨɝɪɚɠɞɚɸɳɟɣ 
ɤɨɧɫɬɪɭɤɰɢɢ, ȼɬ/(ɦ2 ∙°ɋ) ; 𝛼ː – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɟɪɟɞɚɱɢ ɧɚɪɭɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɨɝɪɚɠɞɚɸɳɟɣ 
ɤɨɧɫɬɪɭɤɰɢɢ, ȼɬ/(ɦ2 ∙°ɋ) ; ܴˍ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɤɨɧɫɬɪɭɤɰɢɢ ɤɪɨɜɥɢ, (ɦ2∙°ɋ)/ȼɬ 

 ܴˍ = ఋభ𝜆భ;  
 

ɝɞɟ ߜ௡ – ɬɨɥɳɢɧɚ ɫɥɨɹ ɤɨɧɫɬɪɭɤɰɢɢ ɤɪɨɜɥɢ 
 𝜆௡ – ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ ɫɥɨɹ; 

 
Ɉɩɪɟɞɟɥɹɟɦ ɬɨɥɳɢɧɭ ɤɨɧɫɬɪɭɤɰɢɢ ɤɪɨɜɥɢ 
 ܴ଴ = ଵ𝛼˅ + ఋభ𝜆భ + ଵ𝛼ː; 
 
ɉɪɢɧɢɦɚɟɦ  𝛼˅ = 8,7 ȼɬ/ɦ²°ɋ; 𝛼ː = 23 ȼɬ/ɦ²°ɋ;  
ଵߜ  =  ሺܴ଴ − ቀ ଵ𝛼˅ + ଵ𝛼ːቁሻ ∙ 𝜆ଵ = ሺʹ,ͻͶͻ − ቀ ଵ଼,଻ + ଵଶଷቁሻ ∙ Ͳ,ͲͶ = Ͳ,ͳͳ͹ ɦ;  
 
ɉɪɢɧɢɦɚɟɦ ɫɥɨɹ ɤɨɧɫɬɪɭɤɰɢɢ ɤɪɨɜɥɢ ߜଷ = 120 ɦɦ. 
 
Ɉɩɪɟɞɟɥɹɟɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɩɪɢɧɹɬɨɣ ɤɨɧɫɬɪɭɤɰɢɢ  
 ܴ଴ = ଵ଼.଻ + ଴,ଵଶ଴଴,଴ସ + ଵଶଷ = ͵,Ͳʹ͹  

 
ɋɪɚɜɧɢɜɚɟɦ ɪɚɫɱɟɬɧɨɟ ɢ ɧɨɪɦɢɪɭɟɦɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ 
 ܴ଴ = ͵,Ͳʹ͹ > ܴ଴ːˑ˓ˏ = ʹ,ͻͶͻ  
 
ȼɵɜɨɞ: ɩɪɢɧɢɦɚɸ ɤɪɨɜɟɥɶɧɭɸ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɶ  ɬɨɥɳɢɧɨɣ 0,12 ɦ. 
 
ȼ ɫɬɟɧɨɜɵɯ ɢ ɤɪɨɜɟɥɶɧɵɯ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɹɯ Teplant-Universal (ɍɧɢɜɟɪɫɚɥ) 

ɩɪɢɦɟɧɹɸɬɫɹ: 
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- ɭɬɟɩɥɢɬɟɥɶ - ɩɥɢɬɵ ɧɚ ɨɫɧɨɜɟ ɝɢɞɪɨɮɨɛɢɡɢɪɨɜɚɧɧɨɝɨ ɛɚɡɚɥɶɬɨɜɨɝɨ 
ɜɨɥɨɤɧɚ ɫ ɜɟɪɬɢɤɚɥɶɧɨɣ ɨɪɢɟɧɬɚɰɢɟɣ ɜɨɥɨɤɨɧ (Ɍɍ 5762-007-01395087-2011, 
ɢɡɦɟɧɟɧɢɟ 1); 

- ɩɪɨɮɢɥɢɪɨɜɚɧɧɵɟ ɥɢɫɬɵ ɢɡ ɬɨɧɤɨɥɢɫɬɨɜɨɣ ɨɰɢɧɤɨɜɚɧɧɨɣ ɫɬɚɥɢ ɫ 
ɡɚɳɢɬɧɵɦ ɩɨɥɢɦɟɪɧɵɦ ɩɨɤɪɵɬɢɟɦ (ȽɈɋɌ Ɋ52146-2003). 
 

Ⱥ.3 Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɨɤɧɚ ɩɨɦɟɳɟɧɢɣ ɰɟɯɚ 
 
Ɉɩɪɟɞɟɥɹɟɦ ɬɪɟɛɭɟɦɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɨɤɧɚ  
ɉɪɢɧɢɦɚɟɦ: ɚ = 0,000025; b = 0,2; ȽɋɈɉ = 5798 °C∙ɫɭɬ. 
 
Rɨ

ɬɪ= 0,000025∙5798 + 0,2 = 0,345 (ɦ2 ∙°ɋ)/ȼɬ  
 
ɉɨ ȽɈɋɌ 30674-99 «Ȼɥɨɤɢ ɨɤɨɧɧɵɟ ɢɡ ɩɨɥɢɜɢɧɢɥɯɥɨɪɢɞɧɵɯ ɩɪɨɮɢɥɟɣ. 

Ɍɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ» ɩɪɢɧɢɦɚɟɦ ɨɤɨɧɧɵɣ ɛɥɨɤ ɢɡ ɉȼɏ ɩɪɨɮɢɥɟɣ ɫ 
ɨɞɧɨɤɚɦɟɪɧɵɦ ɫɬɟɤɥɨɩɚɤɟɬɨɦ (4Ɇ1 -16Ar - 4Ɇ1) ɫ ɩɪɢɜɟɞɟɧɧɵɦ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɬɟɩɥɨɩɟɪɟɞɚɱɟ R0 = 0.37 (ɦ2 ∙°ɋ)/ȼɬ; 

ȼɵɜɨɞ: ɩɪɢɧɢɦɚɟɦ ɨɤɨɧɧɵɣ ɛɥɨɤ ɫ ɨɞɧɨɤɚɦɟɪɧɵɦ ɫɬɟɤɥɨɩɚɤɟɬɨɦ (4Ɇ1 -
16Ar - 4Ɇ1). 
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ɉɊɂɅɈɀȿɇɂȿ Ȼ 
 

Ʌɨɤɚɥɶɧɵɣ ɫɦɟɬɧɵɣ ɪɚɫɱɟɬ ɧɚ ɤɚɪɤɚɫ  
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Осн. з/п Эк. маш. з/п мех. Мат. Осн. з/п Эк. маш. з/п мех. Мат. На единицу Всего
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

ФССЦ 07.2.07.13-0051 Конструкции колонн, распорок и рамок металлические т 92,31 19 574,91 19 574,91 1 806 959,94 1 806 959,94
ФССЦ 07.2.07.13-0042 Конструкции связей и анкерных планок металлические т 12,23 15 167,18 15 167,18 185 494,61 185 494,61

ФССЦ 07.2.07.13-0101 Конструкции стропильных ферм металлические т 70,56 15 828,38 15 828,38 1 116 850,49 1 116 850,49
ФЕР 09-03-013-0001 Монтаж вертикальных связей т 24,00 962,57 490,40 307,75 35,47 164,42 23 101,68 11 769,60 7 386,00 34 142,36 3 946,08 56,11 1 346,64

ФССЦ 07.2.07.13-0051 Конструкции связей, распорок и рамок металлические т 24,00 19 574,91 19 574,91 469 797,84 469 797,84
ФЕР 09-03-015-0001 Монтаж прогонов т 55,30 503,98 138,00 280,49 24,65 85,49 27 870,09 7 631,40 15 511,10 1 363,15 4 727,60 15,79

ФССЦ 07.2.07.13-0046 Конструкции прогонов металлические т 55,30 13 234,17 13 234,17 731 849,60 731 849,60

92 387,06
4 337 065,32

77 189,93
60 051,59
97 930,29

4 664 624,19

744 639,74
34 956 746,5
622 150,82
484 015,83
789 318,12

37 596 871,0

Заказчик: Подрядчик:
подпись подпись

1 221,3944 052,02 10 962,20 26 922,17

3

4

Итого по смете с затратами на непредвиденные расходы:
     НДС (20%):

789 318,12
Итого по смете: 37 596 870,96

Накладные расходы (112%):

Итого по разделу 1

34 956 746,45

Накладные расходы:

Итого по смете с учетом индекса (8,06)):
ФОТ: 744 639,74

Сметная прибыль: 484 015,83
Машины и механизмы:
Материалы

622 150,82

Итого по смете с НДС:

676 743,68
38 273 614,64
1 148 208,44
39 421 823,08
788 436,46
40 210 259,54
8 042 051,91
48 252 311,45

     Затраты на временные здания и сооружения (1,8%):
Итого по смете с затратами на временные здания и сооружения:
     Затраты на зимнее удорожание (3%):
Итого по смете с затратами на зимнее удорожание:
     Затраты на непредвиденные расходы (2%):

Затраты труда по смете 4 540,70

Приложение Б
УТВЕРЖДАЮ

__________________________

"____"____________________г.

Сметная стоимость: 48 252 511 руб.
-- строительных работ: 37 356 870,5 руб.
Средства на оплату труда:744 639 руб.

СОГЛАСОВАНО

___________________________

ЛОКАЛЬНЫЙ СМЕТНЫЙ РАСЧЕТ № __________ от __.__.2019
(ЛОКАЛЬНАЯ СМЕТА)

Цех по ремонту и обслуживанию строительной техники в г.Абакан

Наименование (объекта) стройки:

"____"____________________г.

Сметная прибыль (65%):

18,87 1 972,67

т 70,56 3 096,17 6 167,65155,36 381,55 43,88 87,41

Итого по разделу 1 "Каркас" в базисных ценах:

ФЕР 09-01-005-04

ФЕР 09-03-012-02

т 104,54 564,94 195,30 261,82 28,75

17,31

20 416,66 27 370,66 3 005,53 11 271,50

624,32

Монтаж металлических колонн 

Раздел 1 "Каркас"

1

2

107,82 59 058,83

В том числе

Основание: Проектная документация

ВсегоВ том числеВсего
Кол.

Затрататы труда рабочих, чел-ч, не занятых 
обслуживанием машинЕд. изм.НаименованиеОбосно-вание№ пп

-- оплата труда основных рабочих: 595711,2руб.
-- оплата труда машинистов: 41 605 руб.
Трудозатраты: 4 540,70чел.-ч
Составлен(а) в текущих прогнозных ценах по состоянию на 1 квартал 2019 года

Общая стоимость, рубСтоимоость единицы, руб

Сметная прибыль (65%):
Накладные расходы (106%):

Итого по разделу 1 "Каркас" с учетом индекса (8,06):

ФОТ:
Материалы
Машины и механизмы:

Итого по разделу 1

ФОТ:
Материалы
Машины и механизмы:

Монтаж стропильных ферм 
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