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ȼȼȿȾȿɇɂȿ 
 

ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɝɨɪɨɞ Ʉɪɚɫɧɨɹɪɫɤ, ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɣ ɰɟɧɬɪ 
Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ ɢ ɫɚɦɵɣ ɜɨɫɬɨɱɧɵɣ ɝɨɪɨɞ-ɦɢɥɥɢɨɧɧɢɤ, ɹɜɥɹɟɬɫɹ ɤɪɭɩɧɵɦ 
ɩɪɨɦɵɲɥɟɧɧɵɦ ɢ ɬɪɚɧɫɩɨɪɬɧɵɦ ɝɨɪɨɞɨɦ. ȼ ɫɜɹɡɢ ɫ ɪɹɞɨɦ ɩɪɢɱɢɧ, 
ɷɤɨɥɨɝɢɱɟɫɤɚɹ ɫɢɬɭɚɰɢɹ ɝɨɪɨɞɚ ɧɚɯɨɞɢɬɫɹ ɜ ɤɪɚɣɧɟ ɧɚɩɪɹɠёɧɧɨɦ ɫɨɫɬɨɹɧɢɢ.  
ȼɵɫɨɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɡɚɝɪɹɡɧɟɧɢɹ ɨɤɪɭɠɚɸɳɟɣ ɩɪɢɪɨɞɵ ɨɫɥɨɠɧɹɸɬɫɹ 
ɫɨɜɨɤɭɩɧɨɫɬɶɸ ɩɪɢɪɨɞɧɨ-ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɮɚɤɬɨɪɨɜ, ɦɚɫɲɬɚɛɨɦ ɢ ɫɬɪɭɤɬɭɪɨɣ 
ɬɟɯɧɨɝɟɧɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ ɧɚ ɝɨɪɨɞɫɤɭɸ ɫɪɟɞɭ, ɚ ɬɚɤɠɟ ɫɩɟɰɢɮɢɤɨɣ 
ɜɧɭɬɪɢɤɜɚɪɬɚɥɶɧɨɝɨ ɪɚɫɩɨɥɨɠɟɧɢɹ ɢɧɞɭɫɬɪɢɚɥɶɧɵɯ ɨɛɴɟɤɬɨɜ.  

ȼɫɟ ɷɬɢ ɮɚɤɬɨɪɵ ɦɨɝɭɬ ɩɨɫɥɭɠɢɬɶ ɩɪɢɱɢɧɨɣ ɭɯɭɞɲɟɧɢɹ ɫɚɦɨɱɭɜɫɬɜɢɹ ɢ 
ɡɞɨɪɨɜɶɹ ɝɨɪɨɠɚɧ. ȼ ɧɟɤɨɬɨɪɵɯ ɪɚɣɨɧɚɯ ɝɨɪɨɞɚ ɜ ɩɟɪɢɨɞɵ «ɪɟɠɢɦɚ ɱёɪɧɨɝɨ 
ɧɟɛɚ» ɢɥɢ ɧɟɩɨɝɨɞɵ ɠɢɬɟɥɢ ɝɨɪɨɞɚ ɫɬɚɪɚɸɬɫɹ ɛɟɡ ɧɚɞɨɛɧɨɫɬɢ ɧɟ ɜɵɯɨɞɢɬɶ ɧɚ 
ɭɥɢɰɭ ɢ ɧɟ ɩɪɨɜɟɬɪɢɜɚɬɶ ɩɨɦɟɳɟɧɢɹ, ɩɨɫɤɨɥɶɤɭ ɜɨɡɞɭɯ ɦɨɠɟɬ ɢɦɟɬɶ ɪɟɡɤɢɣ 
ɧɟɩɪɢɹɬɧɵɣ ɡɚɩɚɯ, ɜɵɡɵɜɚɸɳɢɣ ɝɨɥɨɜɧɭɸ ɛɨɥɶ ɢ ɨɛɳɟɟ ɭɯɭɞɲɟɧɢɟ 
ɫɚɦɨɱɭɜɫɬɜɢɹ.  

ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ, ɥɸɞɢ ɧɟɦɚɥɨ ɜɪɟɦɟɧɢ ɩɪɨɜɨɞɹɬ ɜɧɭɬɪɢ ɩɨɦɟɳɟɧɢɣ – ɨɬɞɵɯ 
ɢ ɪɚɛɨɬɚ ɞɨɦɚ ɢɥɢ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ, ɤɭɥɶɬɭɪɧɨɟ ɜɪɟɦɹɩɪɨɜɨɠɞɟɧɢɟ ɜ ɞɨɫɭɝɨɜɵɯ 
ɰɟɧɬɪɚɯ. Ȼɟɡɭɫɥɨɜɧɨ, ɧɚɲɟ ɫɚɦɨɱɭɜɫɬɜɢɟ ɢ ɡɞɨɪɨɜɶɟ ɡɚɜɢɫɹɬ ɨɬ ɬɨɝɨ, ɧɚɫɤɨɥɶɤɨ 
ɛɟɡɨɩɚɫɟɧ ɜɧɭɬɪɟɧɧɢɣ ɦɢɤɪɨɤɥɢɦɚɬ ɩɨɦɟɳɟɧɢɹ, ɜ ɤɨɬɨɪɨɦ ɦɵ ɩɪɨɜɨɞɢɦ 
ɛɨɥɶɲɭɸ ɱɚɫɬɶ ɜɪɟɦɟɧɢ.  ȼ ɱɚɫɬɧɨɫɬɢ, ɧɟ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɥɢ ɩɪɢ ɜɨɡɜɟɞɟɧɢɢ ɢ 
ɪɟɦɨɧɬɟ ɡɞɚɧɢɹ ɪɚɞɢɨɚɤɬɢɜɧɵɟ ɫɬɪɨɢɬɟɥɶɧɵɟ ɦɚɬɟɪɢɚɥɵ. ɂɧɨɝɞɚ ɷɬɨ ɜɥɢɹɟɬ ɢ ɧɚ 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɠɢɡɧɢ, ɚ ɷɬɨ ɭɠɟ ɫɟɪɶёɡɧɨ. 

ȼ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɜɚɠɧɵɦɢ ɤɪɢɬɟɪɢɹɦɢ ɜ ɨɛɥɚɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ 
ɨɮɨɪɦɥɟɧɢɹ ɨɤɪɭɠɚɸɳɟɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɫɬɚɥɚ ɷɤɨɥɨɝɢɱɧɨɫɬɶ ɦɚɬɟɪɢɚɥɨɜ. 
Ɉɬɤɚɡɚɜɲɢɫɶ ɨɬ ɜɫɟɜɨɡɦɨɠɧɵɯ ɫɢɧɬɟɬɢɱɟɫɤɢɯ ɡɚɦɟɧɢɬɟɥɟɣ, ɫɬɪɨɢɬɟɥɢ 
ɜɨɡɜɪɚɳɚɸɬɫɹ ɤ ɦɚɬɟɪɢɚɥɚɦ, ɤɨɬɨɪɵɟ ɭɠɟ ɦɧɨɝɨ ɜɟɤɨɜ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ 
ɫɬɪɨɢɬɟɥɶɧɵɯ ɢ ɨɬɞɟɥɨɱɧɵɯ ɪɚɛɨɬ, - ɤ ɞɟɪɟɜɭ ɢ ɩɪɢɪɨɞɧɨɦɭ ɤɚɦɧɸ. Ɉɞɧɚɤɨ 
ɧɟɫɤɨɥɶɤɨ ɞɟɫɹɬɤɨɜ ɥɟɬ ɧɚɡɚɞ ɧɟɨɠɢɞɚɧɧɨ ɩɨɹɜɢɥɫɹ ɫɥɭɯ ɨ ɪɚɞɢɨɚɤɬɢɜɧɨɫɬɢ 
ɩɪɢɪɨɞɧɨɝɨ ɤɚɦɧɹ, ɚ ɬɚɤɠɟ ɞɪɭɝɢɯ ɨɫɧɨɜɧɵɯ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ – ɛɟɬɨɧɚ 
ɢ ɤɢɪɩɢɱɚ.  

ɇɚ ɡɚɪɟ ɦɚɫɫɨɜɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɚɧɟɥɶɧɵɯ ɦɧɨɝɨɷɬɚɠɧɵɯ ɞɨɦɨɜ ɧɚ 
ɪɚɞɢɚɰɢɨɧɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ ɧɟ ɨɛɪɚɳɚɥɢ ɬɚɤɨɝɨ ɜɧɢɦɚɧɢɹ, ɤɚɤ ɫɟɝɨɞɧɹ, ɢ 
«ɮɨɧɹɳɢɟ» ɫɬɟɧɵ ɠɢɥɵɯ ɞɨɦɨɜ, ɩɥɨɳɚɞɤɢ ɜɨ ɞɜɨɪɚɯ ɦɨɝɥɢ ɨɛɧɚɪɭɠɢɬɶɫɹ 
ɫɩɭɫɬɹ ɝɨɞɵ. 

Ȼɨɥɶɲɢɧɫɬɜɨ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɹɜɥɹɸɬɫɹ 
ɩɪɢɪɨɞɧɵɦɢ ɤɨɦɩɨɧɟɧɬɚɦɢ ɷɤɨɫɢɫɬɟɦɵ ɢ ɩɨɷɬɨɦɭ ɢɦɟɸɬ ɫɜɨɢ ɫɩɟɰɢɮɢɱɟɫɤɢɟ 
ɪɚɞɢɚɰɢɨɧɧɵɟ ɫɜɨɣɫɬɜɚ. ɇɚɩɪɢɦɟɪ, ɜɫɟ ɫɬɪɨɢɬɟɥɶɧɵɟ ɦɚɬɟɪɢɚɥɵ ɦɢɧɟɪɚɥɶɧɨɝɨ 
ɫɨɫɬɚɜɚ ɫɨɞɟɪɠɚɬ ɜ ɪɚɡɥɢɱɧɨɦ ɤɨɥɢɱɟɫɬɜɟ ɯɢɦɢɱɟɫɤɢɟ ɷɥɟɦɟɧɬɵ, ɢɡɨɬɨɩɵ 
ɤɨɬɨɪɵɯ ɪɚɞɢɨɚɤɬɢɜɧɵ. ɇɚɢɛɨɥɟɟ ɨɩɚɫɧɵɦɢ ɜ ɷɬɨɦ ɨɬɧɨɲɟɧɢɢ ɦɨɝɭɬ ɛɵɬɶ 
ɫɬɪɨɢɬɟɥɶɧɵɟ ɦɚɬɟɪɢɚɥɵ ɢɡ ɩɪɢɪɨɞɧɨɝɨ ɤɚɦɧɹ ɢ ɦɚɬɟɪɢɚɥɵ ɧɚ ɨɫɧɨɜɟ 
ɦɢɧɟɪɚɥɶɧɵɯ ɜɹɠɭɳɢɯ.  

ɂɦɟɧɧɨ ɩɨɷɬɨɦɭ ɜ ɧɚɲɟɣ ɫɬɪɚɧɟ ɫ ɜɜɟɞɟɧɢɟɦ ȽɈɋɌ 30108-94 «Ɇɚɬɟɪɢɚɥɵ 
ɢ ɢɡɞɟɥɢɹ ɫɬɪɨɢɬɟɥɶɧɵɟ. Ɉɩɪɟɞɟɥɟɧɢɟ ɭɞɟɥɶɧɨɣ ɷɮɮɟɤɬɢɜɧɨɣ ɚɤɬɢɜɧɨɫɬɢ 
ɟɫɬɟɫɬɜɟɧɧɵɯ ɪɚɞɢɨɧɭɤɥɢɞɨɜ» ɨɛɹɡɚɬɟɥɶɧɨ ɩɪɨɜɨɞɹɬɫɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɨɛɪɚɡɰɨɜ 
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ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɧɚ ɭɞɟɥɶɧɭɸ ɷɮɮɟɤɬɢɜɧɭɸ ɚɤɬɢɜɧɨɫɬɶ ɟɫɬɟɫɬɜɟɧɧɵɯ 
ɪɚɞɢɨɧɭɤɥɢɞɨɜ Ɋɚɞɢɹ-226, Ɍɨɪɢɹ-232 ɢ Ʉɚɥɢɹ-40. Ʉɪɢɬɟɪɢɟɦ ɨɰɟɧɤɢ ɹɜɥɹɟɬɫɹ 
ɭɞɟɥɶɧɚɹ ɷɮɮɟɤɬɢɜɧɚɹ ɚɤɬɢɜɧɨɫɬɶ, ɩɨ ɤɨɬɨɪɨɣ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɪɢɧɚɞɥɟɠɧɨɫɬɶ 
ɦɚɬɟɪɢɚɥɚ ɤ 1, 2 ɢɥɢ 3 ɤɥɚɫɫɭ ɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜɨɡɦɨɠɧɵɟ ɨɛɥɚɫɬɢ ɟɝɨ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ. ɗɬɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɭɤɚɡɵɜɚɸɬɫɹ ɜ ɝɢɝɢɟɧɢɱɟɫɤɢɯ ɫɟɪɬɢɮɢɤɚɬɚɯ 
ɧɚ ɫɬɪɨɢɬɟɥɶɧɵɟ ɦɚɬɟɪɢɚɥɵ. 

ȼ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɬɟɧɞɟɧɰɢɹ ɡɚɳɢɬɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɧɚɛɢɪɚɟɬ 
ɩɨɩɭɥɹɪɧɨɫɬɶ, ɱɬɨ ɩɪɨɹɜɥɹɟɬɫɹ ɧɟ ɬɨɥɶɤɨ ɜ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɷɤɨɥɨɝɢɱɟɫɤɢ ɱɢɫɬɵɯ 
ɦɚɬɟɪɢɚɥɨɜ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ, ɧɨ ɢ ɜ ɩɨɜɫɟɞɧɟɜɧɨɣ ɠɢɡɧɢ ɝɪɚɠɞɚɧ. Ʌɸɞɢ ɜɫё ɱɚɳɟ 
ɡɚɞɭɦɵɜɚɸɬɫɹ ɨ ɡɞɨɪɨɜɨɦ ɨɛɪɚɡɟ ɠɢɡɧɢ, ɝɨɬɨɜɵ ɩɥɚɬɢɬɶ ɛɨɥɶɲɟ ɡɚ ɷɤɨɥɨɝɢɱɟɫɤɢ 
ɱɢɫɬɵɟ ɬɨɜɚɪɵ, ɜɧɢɦɚɬɟɥɶɧɨ ɱɢɬɚɸɬ ɷɬɢɤɟɬɤɢ ɧɚ ɩɪɨɞɭɤɬɚɯ, ɩɨɤɭɩɚɸɬ 
ɞɨɪɨɝɨɫɬɨɹɳɢɟ ɮɢɥɶɬɪɵ ɞɥɹ ɜɨɞɵ, ɨɱɢɫɬɢɬɟɥɢ ɜɨɡɞɭɯɚ, ɨɞɟɠɞɭ ɢɡ ɧɚɬɭɪɚɥɶɧɵɯ 
ɬɤɚɧɟɣ. ɀɢɬɟɥɢ ɝɨɪɨɞɨɜ ɭɫɬɚɥɢ ɨɬ ɛɟɬɨɧɚ ɢ ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɣ. Ɂɚɞɚɜɲɢɫɶ 
ɜɨɩɪɨɫɨɦ ɨɛ ɭɥɭɱɲɟɧɢɢ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ, ɦɵ ɦɨɠɟɦ ɧɚɣɬɢ ɨɬɜɟɬ ɜ 
ɩɪɢɦɟɧɟɧɢɢ ɫɨɜɪɟɦɟɧɧɨɣ ɚɥɶɬɟɪɧɚɬɢɜɧɨɣ ɬɟɯɧɨɥɨɝɢɢ, ɚ ɢɦɟɧɧɨ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 
ɩɟɪɟɤɪёɫɬɧɨ-ɤɥɟɟɜɵɯ ɩɚɧɟɥɟɣ ɬɢɩɚ CLT. 

Ⱦɪɟɜɟɫɢɧɚ – ɷɬɨ ɫɚɦɵɣ ɱɢɫɬɵɣ ɫɬɪɨɢɬɟɥɶɧɵɣ ɦɚɬɟɪɢɚɥ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ 
ɷɤɨɥɨɝɢɢ.  Ɍɟɯɧɨɥɨɝɢɹ ɦɧɨɝɨɫɥɨɣɧɵɯ ɞɟɪɟɜɹɧɧɵɯ ɩɚɧɟɥɟɣ ɜ 2019 ɝɨɞɭ ɫɬɚɥɚ 
ɪɚɫɫɦɚɬɪɢɜɚɬɶɫɹ ɤɚɤ ɫɪɟɞɫɬɜɨ ɪɟɲɟɧɢɹ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɛɥɟɦ ɝɥɨɛɚɥɶɧɨɝɨ 
ɦɚɫɲɬɚɛɚ. Ɉɝɪɨɦɧɚɹ ɞɨɥɹ ɜɪɟɞɧɵɯ ɜɵɛɪɨɫɨɜ ɜ ɚɬɦɨɫɮɟɪɭ ɧɚ ɩɥɚɧɟɬɟ ɩɪɢɯɨɞɢɬɫɹ 
ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɠɟɥɟɡɨɛɟɬɨɧɚ, ɚ ɬɚɤɠɟ ɧɚ ɟɝɨ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɭ. ɉɪɨɢɡɜɨɞɫɬɜɨ 
ɠɟ ɞɪɟɜɟɫɢɧɵ ɹɜɥɹɟɬɫɹ ɷɤɨɥɨɝɢɱɟɫɤɢ ɱɢɫɬɵɦ. ɉɪɢ ɷɬɨɦ ɞɟɪɟɜɹɧɧɵɟ ɫɬɪɨɟɧɢɹ 
ɚɤɬɢɜɧɨ ɩɨɝɥɨɳɚɸɬ ɜɪɟɞɧɵɟ ɜɟɳɟɫɬɜɚ ɢ ɨɱɢɳɚɸɬ ɚɬɦɨɫɮɟɪɭ. Ⱦɨɥɝɨɫɪɨɱɧɨɟ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɞɪɟɜɟɫɢɧɵ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɧɚɩɪɹɦɭɸ ɜɥɢɹɟɬ ɧɚ ɤɨɥɢɱɟɫɬɜɨ 
ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ ɜ ɚɬɦɨɫɮɟɪɟ. ɉɨ ɞɚɧɧɵɦ ɪɹɞɚ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɞɟɪɟɜɹɧɧɵɣ ɞɨɦ 
ɫɪɟɞɧɟɝɨ ɪɚɡɦɟɪɚ ɜɩɢɬɵɜɚɟɬ ɜ ɫɟɛɹ ɩɪɢɦɟɪɧɨ 40 ɬɨɧɧ CO2, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 
ɜɵɛɪɨɫɚɦ ɚɜɬɨɦɨɛɢɥɹ, ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɨɞɧɨɣ ɫɟɦɶёɣ ɜ ɬɟɱɟɧɢɟ 20 ɥɟɬ. 
ɇɟɦɚɥɨɜɚɠɧɨ ɢ ɬɨ, ɱɬɨ ɤɜɚɞɪɚɬɧɵɣ ɦɟɬɪ ɝɨɬɨɜɨɝɨ ɞɨɦɚ ɢɡ CLT-ɩɚɧɟɥɟɣ ɞɟɲɟɜɥɟ 
ɤɜɚɞɪɚɬɧɨɝɨ ɦɟɬɪɚ ɞɨɦɚ, ɩɨɫɬɪɨɟɧɧɨɝɨ ɢɡ ɤɨɧɤɭɪɟɧɬɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. 

Ʉɪɨɦɟ ɷɬɨɝɨ, ɩɪɢɦɟɧɟɧɢɟ ɬɟɯɧɨɥɨɝɢɢ ɦɧɨɝɨɫɥɨɣɧɵɯ ɤɥɟɟɜɵɯ ɩɚɧɟɥɟɣ 
ɢɦɟɟɬ ɪɹɞ ɡɧɚɱɢɬɟɥɶɧɵɯ ɩɪɟɢɦɭɳɟɫɬɜ. ɇɚɩɪɢɦɟɪ, ɡɚ ɫɱɟɬ ɜɵɫɨɤɨɣ ɫɬɟɩɟɧɢ 
ɡɚɜɨɞɫɤɨɣ ɝɨɬɨɜɧɨɫɬɢ ɩɚɧɟɥɟɣ ɧɚ ɫɛɨɪɤɭ ɞɨɦɨɜ ɢɡ ɷɬɨɝɨ ɦɚɬɟɪɢɚɥɚ ɧɟ ɬɪɟɛɭɟɬɫɹ 
ɦɧɨɝɨ ɜɪɟɦɟɧɢ; ɩɚɧɟɥɟɣ ɜɵɫɨɤɢɟ ɨɝɧɟɫɬɨɣɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ (ɜɨ ɜɪɟɦɹ 
ɩɪɨɜɟɞɟɧɢɹ ɢɫɩɵɬɚɧɢɣ ɧɚ ɨɞɧɨɦ ɢɡ ɟɜɪɨɩɟɣɫɤɢɯ ɩɪɟɞɩɪɢɹɬɢɣ ɫɬɟɧɚ ɬɨɥɳɢɧɨɣ 
180 ɦɦ ɧɚɝɪɟɥɚɫɶ ɫ ɧɚɪɭɠɧɨɣ ɫɬɨɪɨɧɵ ɜɫɟɝɨ ɧɚ 10°ɋ ɜ ɬɟɱɟɧɢɟ ɱɚɫɚ, ɩɪɢ ɷɬɨɦ ɫ 
ɟɟ ɜɧɭɬɪɟɧɧɟɣ ɫɬɨɪɨɧɵ ɪɚɫɩɨɥɚɝɚɥɫɹ ɨɱɚɝ ɝɨɪɟɧɢɹ ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ 1200°ɋ. ȼ 
ɤɚɱɟɫɬɜɟ ɨɞɧɨɝɨ ɢɡ ɩɥɸɫɨɜ ɦɚɬɟɪɢɚɥɚ ɛɵɥɚ ɬɚɤɠɟ ɨɬɦɟɱɟɧɚ ɜɵɫɨɤɚɹ 
ɫɨɩɪɨɬɢɜɥɹɟɦɨɫɬɶ ɫɬɚɬɢɱɟɫɤɨɣ ɧɚɝɪɭɡɤɟ (ɜ ɯɨɞɟ ɢɫɩɵɬɚɧɢɣ ɩɚɧɟɥɶ ɬɨɥɳɢɧɨɣ 60 
ɦɦ ɜɵɞɟɪɠɚɥɚ ɞɚɜɥɟɧɢɟ 150 ɬ, ɚ ɩɚɧɟɥɶ ɬɨɥɳɢɧɨɣ 250 ɦɦ - ɞɚɜɥɟɧɢɟ 500 ɬ ɛɟɡ 
ɪɚɡɪɭɲɟɧɢɣ. Ɉɬɞɟɥɶɧɨ ɫɥɟɞɭɟɬ ɫɤɚɡɚɬɶ ɩɪɨ ɫɟɣɫɦɨɭɫɬɨɣɱɢɜɨɫɬɶ (ɢɫɩɵɬɚɧɢɹ, 
ɩɪɨɜɟɞɟɧɧɵɟ ɜ əɩɨɧɢɢ ɜ 2007 ɝɨɞɭ, ɞɨɤɚɡɚɥɢ, ɱɬɨ ɩɨɞɨɛɧɵɟ ɫɬɪɨɟɧɢɹ ɦɨɝɭɬ 
ɜɵɞɟɪɠɢɜɚɬɶ ɡɟɦɥɟɬɪɹɫɟɧɢɹ ɞɨ 9 ɛɚɥɥɨɜ. CLT-ɩɚɧɟɥɢ ɬɚɤɠɟ ɯɨɪɨɲɨ ɫɨɱɟɬɚɸɬɫɹ 
ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɫ ɛɟɬɨɧɨɦ ɢ ɦɟɬɚɥɥɨɦ, ɚ ɬɚɤɠɟ ɩɨɡɜɨɥɹɸɬ ɩɪɢɦɟɧɹɬɶ ɫɚɦɵɟ 
ɪɚɡɧɵɟ ɚɪɯɢɬɟɤɬɭɪɧɵɟ ɮɨɪɦɵ ɢ ɪɟɲɟɧɢɹ.  
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ȼ ȿɜɪɨɩɟ ɬɚɤɢɟ ɩɚɧɟɥɢ ɭɠɟ ɩɪɢɨɛɪɟɥɢ ɩɨɩɭɥɹɪɧɨɫɬɶ ɤɚɤ ɦɚɬɟɪɢɚɥ ɞɥɹ 
ɜɨɡɜɟɞɟɧɢɹ ɫɨɰɢɚɥɶɧɵɯ ɨɛɴɟɤɬɨɜ ɢ ɷɤɨɧɨɦɢɱɧɨɝɨ ɠɢɥɶɹ. Ƚɨɜɨɪɹ ɨ ɩɟɪɫɩɟɤɬɢɜɚɯ 
ɦɚɬɟɪɢɚɥɚ, ɫɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɜ ȿɜɪɨɩɟ ɨɛɴɟɦɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɞɟɪɟɜɹɧɧɵɯ 
ɩɚɧɟɥɟɣ ɜɵɫɨɤɨɣ ɡɚɜɨɞɫɤɨɣ ɝɨɬɨɜɧɨɫɬɢ, ɚ ɬɚɤɠɟ ɫɩɪɨɫ ɧɚ ɧɢɯ ɪɚɫɬɭɬ ɧɚ 25% ɜ 
ɝɨɞ. Ɍɚɤ, ɧɚɩɪɢɦɟɪ, ɜ 2011 ɝɨɞɭ ɜ ȿɜɪɨɩɟ ɩɪɨɢɡɜɟɞɟɧɨ 425 000 ɦ3 ɩɚɧɟɥɟɣ CLT. 
Ɉɫɧɨɜɧɨɣ ɢɯ ɨɛɴɟɦ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɪɚɡɥɢɱɧɵɯ ɨɛɳɟɫɬɜɟɧɧɵɯ 
ɡɞɚɧɢɣ: ɫɬɚɞɢɨɧɨɜ, ɲɤɨɥ, ɛɨɥɶɧɢɰ, ɬɨɪɝɨɜɵɯ ɰɟɧɬɪɨɜ; ɛɨɥɟɟ ɬɨɝɨ, ɭɠɟ ɫɟɣɱɚɫ 
ɦɧɨɝɢɟ ɟɜɪɨɩɟɣɫɤɢɟ ɫɬɪɨɢɬɟɥɶɧɵɟ ɨɪɝɚɧɢɡɚɰɢɢ ɡɚɧɢɦɚɸɬɫɹ ɜɨɡɜɟɞɟɧɢɟɦ ɠɢɥɵɯ 
ɡɞɚɧɢɣ ɨɬ 5 ɷɬɚɠɟɣ ɢ ɜɵɲɟ.  

Ɉɞɧɚɤɨ ɜ Ɋɨɫɫɢɢ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɢɡ ɦɧɨɝɨɫɥɨɣɧɵɯ 
ɤɥɟɟɜɵɯ ɩɚɧɟɥɟɣ ɬɢɩɚ CLT ɪɚɧɟɟ ɧɟ ɨɫɭɳɟɫɬɜɥɹɥɨɫɶ, ɚ ɩɪɨɢɡɜɨɞɫɬɜɨɦ ɞɚɧɧɵɯ 
ɩɚɧɟɥɟɣ ɡɚɧɢɦɚɟɬɫɹ ɥɢɲɶ ɨɞɧɚ ɫɬɪɨɢɬɟɥɶɧɚɹ ɤɨɦɩɚɧɢɹ «ɉɊɈɆɋɌɊɈɃɅȿɋ», 
ɪɚɫɩɨɥɨɠɟɧɧɚɹ ɜ ɝ. ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝɟ [1].  

ɉɨɤɚ ɧɟɹɫɧɨ, ɧɚɫɤɨɥɶɤɨ ɩɨɩɭɥɹɪɟɧ ɛɭɞɟɬ ɭ ɧɚɫ ɧɨɜɵɣ ɦɚɬɟɪɢɚɥ, ɩɨɫɤɨɥɶɤɭ 
ɩɪɨɢɡɜɨɞɫɬɜɨ ɩɚɧɟɥɟɣ CLT ɬɪɟɛɭɟɬ ɫɟɪɶɟɡɧɵɯ «ɞɥɢɧɧɵɯ» ɞɟɧɟɠɧɵɯ ɜɥɨɠɟɧɢɣ, 
ɚ ɟɝɨ ɨɤɭɩɚɟɦɨɫɬɶ ɫɩɪɨɝɧɨɡɢɪɨɜɚɬɶ ɞɨɜɨɥɶɧɨ ɫɥɨɠɧɨ.  

Ɉɫɧɨɜɧɨɣ ɢɞɟɟɣ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɷɤɨɥɨɝɢɱɧɨɣ 
ɚɥɶɬɟɪɧɚɬɢɜɵ ɞɨɲɤɨɥɶɧɨɣ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɜ ɜɢɞɟ ɜɫɬɪɨɟɧɧɨ-
ɩɪɢɫɬɪɨɟɧɧɨɝɨ ɩɨɦɟɳɟɧɢɹ ɤ ɠɢɥɨɦɭ ɦɧɨɝɨɷɬɚɠɧɨɦɭ ɞɨɦɭ, ɚ ɢɦɟɧɧɨ ɞɟɬɫɤɨɝɨ 
ɫɚɞɚ ɧɚ 100 ɦɟɫɬ ɞɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɩɨ 
ɩɪɨɝɪɚɦɦɚɦ ɞɨɲɤɨɥɶɧɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ, ɩɪɢɫɦɨɬɪɚ ɢ ɭɯɨɞɚ ɡɚ ɞɟɬɶɦɢ. 

ɉɪɨɛɥɟɦɚ ɤɚɬɚɫɬɪɨɮɢɱɟɫɤɨɣ ɧɟɯɜɚɬɤɢ ɞɟɬɫɤɢɯ ɫɚɞɨɜ ɨɯɜɚɬɵɜɚɟɬ ɜɫɸ 
Ɋɨɫɫɢɸ. Ɇɟɠɞɭ ɬɟɦ, ɢɯ ɞɟɮɢɰɢɬ ɫɟɪɶɟɡɧɨ ɫɤɚɡɵɜɚɟɬɫɹ ɧɚ ɞɟɦɨɝɪɚɮɢɱɟɫɤɨɣ 
ɫɢɬɭɚɰɢɢ, ɩɪɟɩɹɬɫɬɜɭɹ ɪɨɫɬɭ ɪɨɠɞɚɟɦɨɫɬɢ. Ɇɚɬɟɪɢ, ɧɟ ɢɦɟɸɳɢɟ ɜɨɡɦɨɠɧɨɫɬɶ 
ɨɬɞɚɬɶ ɪɟɛɟɧɤɚ ɜ ɞɟɬɫɤɢɣ ɫɚɞ, ɜɵɧɭɠɞɟɧɵ ɫɢɞɟɬɶ ɞɨɦɚ, ɢ ɥɢɲɚɸɬɫɹ ɜɨɡɦɨɠɧɨɫɬɢ 
ɪɚɛɨɬɚɬɶ. Ʉɨɧɟɱɧɨ, ɷɬɨ ɧɟɝɚɬɢɜɧɨ ɫɤɚɡɵɜɚɟɬɫɹ ɧɚ ɛɥɚɝɨɫɨɫɬɨɹɧɢɢ ɫɟɦɟɣ, ɧɨ 
ɡɚɱɚɫɬɭɸ ɢ ɫɬɚɜɢɬ ɠɟɧɳɢɧɭ ɩɟɪɟɞ ɞɢɥɟɦɦɨɣ: ɪɟɛɟɧɨɤ ɢɥɢ ɪɚɛɨɬɚ. Ɉɞɧɚɤɨ, ɜ 
ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ, ɞɟɬɫɤɢɣ ɫɚɞ ɜɚɠɟɧ ɞɥɹ ɫɚɦɢɯ ɦɚɥɵɲɟɣ - ɧɚɜɵɤɢ ɨɛɳɟɧɢɹ, 
ɩɨɥɭɱɟɧɧɵɟ ɜ ɞɟɬɫɤɨɦ ɫɚɞɭ, ɹɜɥɹɸɬɫɹ ɜɚɠɧɟɣɲɢɦ ɚɫɩɟɤɬɨɦ ɪɚɡɜɢɬɢɹ ɪɟɛɟɧɤɚ. 

ɂɫɬɨɤɢ ɩɪɨɛɥɟɦɵ ɧɟɯɜɚɬɤɢ ɞɟɬɫɤɢɯ ɫɚɞɨɜ ɫɜɹɡɚɧɵ ɫ ɩɚɞɟɧɢɟɦ 
ɪɨɠɞɚɟɦɨɫɬɢ ɜ 90-ɟ ɝɨɞɵ. ɇɟ ɡɚɝɪɭɠɟɧɧɨɫɬɶ ɞɟɬɫɤɢɯ ɫɚɞɨɜ ɩɪɢɜɟɥɚ ɤ ɢɯ 
ɦɚɫɫɨɜɵɦ ɡɚɤɪɵɬɢɹɦ ɝɨɫɭɞɚɪɫɬɜɨɦ, ɩɟɪɟɨɛɨɪɭɞɨɜɚɧɢɟ ɜ ɦɟɬɨɞɢɱɟɫɤɢɟ 
ɤɚɛɢɧɟɬɵ, ɚ ɬɚɤɠɟ ɤ ɩɟɪɟɞɚɱɟ ɜ ɱɚɫɬɧɵɟ ɪɭɤɢ. ɋɨɤɪɚɳɟɧɢɟ ɞɟɬɫɤɢɯ ɫɚɞɨɜ ɛɵɥɨ 
ɟɫɬɟɫɬɜɟɧɧɨ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɪɟɚɥɶɧɨɣ ɩɨɥɢɬɢɤɢ, ɧɨ ɧɟ ɭɱɢɬɵɜɚɥɨ 
ɞɨɥɝɨɜɪɟɦɟɧɧɵɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɟ ɢɧɬɟɪɟɫɵ. 

ɂɡɦɟɧɟɧɢɟ ɜ ɞɟɦɨɝɪɚɮɢɱɟɫɤɨɣ ɫɢɬɭɚɰɢɢ ɩɪɢɜɟɥɨ ɤ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɛɨɥɶɲɟɦ 
ɤɨɥɢɱɟɫɬɜɟ ɞɟɬɫɤɢɯ ɫɚɞɨɜ. ɉɨɜɵɲɟɧɢɟ ɪɨɠɞɚɟɦɨɫɬɢ ɧɟɢɡɛɟɠɧɨ ɩɪɢɜɟɥɨ ɤ 
ɦɚɫɫɨɜɵɦ ɨɱɟɪɟɞɹɦ, ɩɟɪɟɭɩɥɨɬɧɟɧɢɹɦ ɜ ɞɟɬɫɤɢɯ ɫɚɞɚɯ. Ɍɚɤɚɹ ɤɚɪɬɢɧɚ 
ɯɚɪɚɤɬɟɪɧɚ ɞɥɹ ɦɧɨɝɢɯ ɝɨɪɨɞɨɜ Ɋɨɫɫɢɢ ɢ Ʉɪɚɫɧɨɹɪɫɤɢɣ ɤɪɚɣ ɧɟ ɢɫɤɥɸɱɟɧɢɟ. 

Ɉɞɧɨɣ ɢɡ ɩɪɨɝɪɚɦɦ, ɧɚɰɟɥɟɧɧɵɯ ɧɚ ɩɨɜɵɲɟɧɢɟ ɞɨɫɬɭɩɧɨɫɬɢ ɫɨɜɪɟɦɟɧɧɨɝɨ 
ɤɚɱɟɫɬɜɟɧɧɨɝɨ ɞɨɲɤɨɥɶɧɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ ɞɥɹ ɞɟɬɟɣ, ɹɜɥɹɟɬɫɹ ɞɨɥɝɨɫɪɨɱɧɚɹ 
ɰɟɥɟɜɚɹ ɩɪɨɝɪɚɦɦɚ «Ɋɚɡɜɢɬɢɟ ɫɟɬɢ ɞɨɲɤɨɥɶɧɵɯ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɭɱɪɟɠɞɟɧɢɣ» 
ɧɚ 2012 – 2020 ɝɨɞɵ. ȼ ɪɚɦɤɚɯ ɞɚɧɧɨɣ ɰɟɥɟɜɨɣ ɩɪɨɝɪɚɦɦɵ ɩɥɚɧɢɪɭɟɬɫɹ 
ɭɜɟɥɢɱɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɞɨɲɤɨɥɶɧɵɯ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɭɱɪɟɠɞɟɧɢɣ ɧɚ 2,6 %. 
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Ɍɚɛɥɢɰɚ 1 - Ɉɯɜɚɬ ɞɟɬɟɣ ɞɨɲɤɨɥɶɧɵɦ ɨɛɪɚɡɨɜɚɧɢɟɦ (ɧɚ ɤɨɧɟɰ ɝɨɞɚ) [2] 

Ɋɟɝɢɨɧ 

Ɉɯɜɚɬ ɞɟɬɟɣ ɞɨɲɤɨɥɶɧɵɦ  
ɨɛɪɚɡɨɜɚɧɢɟɦ, ɜ ɩɪɨɰɟɧɬɚɯ  

ɨɬ ɱɢɫɥɟɧɧɨɫɬɢ ɞɟɬɟɣ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɜɨɡɪɚɫɬɚ 

Ɇɟɫɬɨ,  
ɡɚɧɢɦɚɟ

ɦɨɟ  
ɜ 

Ɋɨɫɫɢɣɫ
ɤɨɣ 

Ɏɟɞɟɪɚ
ɰɢɢ  
2017 

Ɉɛɟɫɩɟɱɟɧɧɨɫɬɶ ɞɟɬɟɣ 
ɞɨɲɤɨɥɶɧɨɝɨ ɜɨɡɪɚɫɬɚ ɦɟɫɬɚɦɢ ɜ 
ɨɪɝɚɧɢɡɚɰɢɹɯ, ɨɫɭɳɟɫɬɜɥɹɸɳɢɯ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɭɸ ɞɟɹɬɟɥɶɧɨɫɬɶ 

ɩɨ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɦ ɩɪɨɝɪɚɦɦɚɦ 
ɞɨɲɤɨɥɶɧɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ, 
ɩɪɢɫɦɨɬɪ ɢ ɭɯɨɞ ɡɚ ɞɟɬɶɦɢ, 

ɩɪɢɯɨɞɢɬɫɹ ɦɟɫɬ ɧɚ 1000 ɞɟɬɟɣ 

Ɇɟɫɬɨ, 
ɡɚɧɢɦɚ
ɟɦɨɟ  

ɜ 
Ɋɨɫɫɢɣ

ɫɤɨɣ 
Ɏɟɞɟɪ
ɚɰɢɢ  
2017 2014 2015 2016 2017 2014 2015 2016 2017 

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

ɤɪɚɣ 
59,0 61,6 63,4 64,1 62 583 622 637 646 51 

 
Ɍɚɛɥɢɰɚ 2 - ɑɢɫɥɨ ɨɪɝɚɧɢɡɚɰɢɣ, ɨɫɭɳɟɫɬɜɥɹɸɳɢɯ ɨɛɪɚɡɨɜɚɬɟɥɶɧɭɸ 
ɞɟɹɬɟɥɶɧɨɫɬɶ ɩɨ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɦ ɩɪɨɝɪɚɦɦɚɦ ɞɨɲɤɨɥɶɧɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ ɢ 
ɱɢɫɥɟɧɧɨɫɬɶ ɜɨɫɩɢɬɚɧɧɢɤɨɜ ɜ ɧɢɯ (ɧɚ ɤɨɧɟɰ ɝɨɞɚ) [2] 
 ɑɢɫɥɨ ɞɨɲɤɨɥɶɧɵɯ  

ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɨɪɝɚɧɢɡɚɰɢɣ  
2014 2015 2016 2017 

1 2 3 4 5 
Ʉɪɚɫɧɨɹɪɫɤɢɣ ɤɪɚɣ 989 987 999 973 

 
Ɍɚɛɥɢɰɚ 3 – ɍɪɨɜɟɧɶ ɨɛɪɚɡɨɜɚɧɢɹ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ [2] 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɉɟɪɢɨɞ 
2005 2010 2011 2012 2013 2014 2015 2016 2017 

1 2 3 4 5 6 7 8 9 10 
ɑɢɫɥɟɧɧɨɫɬɶ ɞɟɬɟɣ, 
ɫɬɨɹɳɢɯ ɧɚ ɭɱɟɬɟ  
ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɜ 
ɞɨɲɤɨɥɶɧɵɟ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɟ 
ɨɪɝɚɧɢɡɚɰɢɢ: 
- ɜɫɟɝɨ, ɱɟɥɨɜɟɤ 
- ɧɚ 1000 ɞɟɬɟɣ ɜ 
ɜɨɡɪɚɫɬɟ 1-6 ɥɟɬ 

39037 
 

228 

101478 
 

524 

107009 
 

537 

119919 
 

578 

106104 
 

487 

96754 
 

429 

83364 
 

361 

83883 
 

355 

81608 
 

341 
Ɉɯɜɚɬ ɞɟɬɟɣ 
ɞɨɲɤɨɥɶɧɵɦ 
ɨɛɪɚɡɨɜɚɧɢɟɦ,  
ɜ ɩɪɨɰɟɧɬɚɯ ɨɬ 
ɱɢɫɥɟɧɧɨɫɬɢ ɞɟɬɟɣ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ 
ɜɨɡɪɚɫɬɚ 

57,0 54,6 56,0 55,4 57,3 59,0 61,6 63,4 64,1 

 
Ⱥ ɩɨ ɫɨɫɬɨɹɧɢɸ ɧɚ 01.09.2018 ɜ ɫɢɫɬɟɦɟ ɨɛɪɚɡɨɜɚɧɢɹ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ 

ɞɟɣɫɬɜɨɜɚɥɨ 1018 ɞɨɲɤɨɥɶɧɵɯ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɨɪɝɚɧɢɡɚɰɢɢ ɜɫɟɯ ɮɨɪɦ 
ɫɨɛɫɬɜɟɧɧɨɫɬɢ (1 ɮɟɞɟɪɚɥɶɧɨɟ, 1 ɤɪɚɟɜɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ, 987 ɦɭɧɢɰɢɩɚɥɶɧɵɯ, 
29 ɱɚɫɬɧɵɯ), ɜ ɬɨɦ ɱɢɫɥɟ 988 ɸɪɢɞɢɱɟɫɤɢɯ ɥɢɰ ɢ 30 ɮɢɥɢɚɥɨɜ.  
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ȼɫɟɝɨ ɭɫɥɭɝɨɣ ɞɨɲɤɨɥɶɧɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ ɢ/ɢɥɢ ɭɫɥɭɝɨɣ ɩɪɢɫɦɨɬɪɚ ɢ ɭɯɨɞɚ 
ɨɯɜɚɱɟɧɨ ɛɨɥɟɟ 154 ɬɵɫɹɱ ɞɟɬɟɣ ɞɨɲɤɨɥɶɧɨɝɨ ɜɨɡɪɚɫɬɚ, ɢɡ ɧɢɯ 127,5 ɬɵɫɹɱ – ɞɟɬɢ 
ɜ ɜɨɡɪɚɫɬɟ ɨɬ 3 ɞɨ 7 ɥɟɬ.  

ȼ ɤɪɚɟ ɮɭɧɤɰɢɨɧɢɪɭɸɬ ɱɚɫɬɧɵɟ ɰɟɧɬɪɵ ɭɯɨɞɚ ɢ ɩɪɢɫɦɨɬɪɚ (ɪɚɡɜɢɜɚɸɳɢɟ 
ɰɟɧɬɪɵ, ɪɚɫɩɨɥɚɝɚɸɳɢɟɫɹ ɜ ɠɢɥɵɯ ɤɜɚɪɬɢɪɚɯ; ɪɚɡɜɢɜɚɸɳɢɟ ɰɟɧɬɪɵ, 
ɪɚɫɩɨɥɚɝɚɸɳɢɟɫɹ ɜ ɧɟɠɢɥɵɯ ɩɨɦɟɳɟɧɢɹɯ), ɤɨɬɨɪɵɟ ɩɨɫɟɳɚɸɬ ɛɨɥɟɟ 4,5 ɬɵɫɹɱ 
ɞɟɬɟɣ [3]. 

ɉɨ ɞɚɧɧɵɦ ɬɚɛɥɢɰ 1-3 ɦɨɠɧɨ ɫɭɞɢɬɶ ɨ ɬɨɦ, ɱɬɨ ɜ ɤɪɚɟ ɚɤɬɢɜɧɨ ɜɟɞɟɬɫɹ 
ɪɚɛɨɬɚ ɩɨ ɫɨɡɞɚɧɢɸ ɧɨɜɵɯ ɦɟɫɬ ɜ ɫɢɫɬɟɦɟ ɞɨɲɤɨɥɶɧɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ: ɡɚ ɩɟɪɢɨɞ 
ɫ 2012 ɩɨ 2017 ɝɨɞ ɜ ɫɢɫɬɟɦɭ ɞɨɲɤɨɥɶɧɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ ɤɪɚɹ ɛɵɥɨ ɜɜɟɞɟɧɨ 39,5 
ɬɵɫ. ɦɟɫɬ, ɩɨɫɬɪɨɟɧɨ 60 ɞɟɬɫɤɢɯ ɫɚɞɨɜ, ɩɪɢɨɛɪɟɬɟɧɨ ɭ ɱɚɫɬɧɵɯ ɢɧɜɟɫɬɨɪɨɜ 11 
ɡɞɚɧɢɣ ɞɟɬɫɤɢɯ ɫɚɞɨɜ. Ɋɚɛɨɬɚ ɩɨ ɜɜɨɞɭ ɦɟɫɬ ɜ ɤɪɚɟ ɩɪɨɞɨɥɠɚɟɬɫɹ. Ɉɞɧɚɤɨ, ɩɨ ɫɟɣ 
ɞɟɧɶ ɜɫё ɠɟ ɨɫɬɚɟɬɫɹ ɧɟɢɡɦɟɧɧɵɦ ɞɟɮɢɰɢɬ ɫɜɨɛɨɞɧɵɯ ɦɟɫɬ ɜ ɭɱɪɟɠɞɟɧɢɹɯ, 
ɨɫɭɳɟɫɬɜɥɹɸɳɢɯ ɨɛɪɚɡɨɜɚɬɟɥɶɧɭɸ ɞɟɹɬɟɥɶɧɨɫɬɶ ɩɨ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɦ 
ɩɪɨɝɪɚɦɦɚɦ ɞɨɲɤɨɥɶɧɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ. ɗɬɨɬ ɮɚɤɬ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɞɨɤɚɡɵɜɚɟɬ 
ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɞɚɧɧɨɝɨ ɨɛɴɟɤɬɚ ɜ ɝ. 
Ʉɪɚɫɧɨɹɪɫɤɟ. 
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1 Ⱥɪɯɢɬɟɤɬɭɪɧɨ-ɫɬɪɨɢɬɟɥɶɧɵɣ ɪɚɡɞɟɥ 
 
1.1 Ⱥɪɯɢɬɟɤɬɭɪɧɵɟ ɪɟɲɟɧɢɹ 
 
1.1.1 Ɉɩɢɫɚɧɢɟ ɢ ɨɛɨɫɧɨɜɚɧɢɟ ɜɧɟɲɧɟɝɨ ɢ ɜɧɭɬɪɟɧɧɟɝɨ ɜɢɞɚ ɨɛɴɟɤɬɚ 

ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɟɝɨ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ, ɩɥɚɧɢɪɨɜɨɱɧɨɣ ɢ 
ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ 

 
ɉɪɨɟɤɬ ȾɈɍ ɛɵɥ ɪɚɡɪɚɛɨɬɚɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦɢ 

ɧɨɪɦɚɬɢɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ ɢ ɧɨɪɦɚɦɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ. ɇɚ ɢɯ ɨɫɧɨɜɚɧɢɢ ɛɵɥɢ 
ɪɚɡɪɚɛɨɬɚɧɵ ɩɨɷɬɚɠɧɵɟ ɩɥɚɧɵ, ɪɚɡɪɟɡɵ, ɮɚɫɚɞɵ, ɩɥɚɧ ɤɪɨɜɥɢ ɢ ɯɚɪɚɤɬɟɪɧɵɟ 
ɭɡɥɵ.  

Ɉɫɧɨɜɨɣ ɚɪɯɢɬɟɤɬɭɪɧɨɣ ɤɨɦɩɨɡɢɰɢɢ ɨɛɳɟɫɬɜɟɧɧɨɝɨ ɡɞɚɧɢɹ ɹɜɥɹɟɬɫɹ, 
ɩɪɟɠɞɟ ɜɫɟɝɨ, ɟɝɨ ɧɚɡɧɚɱɟɧɢɟ, ɬɨ ɟɫɬɶ ɬɚ ɠɢɡɧɟɧɧɚɹ ɮɭɧɤɰɢɹ, ɪɚɞɢ ɤɨɬɨɪɨɣ 
ɡɞɚɧɢɟ ɫɬɪɨɢɬɫɹ. ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɩɪɨɰɟɫɫɨɜ, 
ɩɪɨɬɟɤɚɸɳɢɯ ɜ ɡɞɚɧɢɢ, ɨɩɪɟɞɟɥɹɟɬ ɨɛɳɭɸ ɤɨɦɩɨɡɢɰɢɨɧɧɭɸ ɫɯɟɦɭ ɞɚɧɧɨɝɨ ɜɢɞɚ 
ɫɨɨɪɭɠɟɧɢɹ: ɩɨɪɹɞɨɤ ɪɚɡɦɟɳɟɧɢɹ ɩɨɦɟɳɟɧɢɣ ɢɥɢ ɝɪɭɩɩ, ɯɚɪɚɤɬɟɪ ɜɡɚɢɦɨɫɜɹɡɟɣ 
ɢ ɞɪɭɝɢɟ ɫɩɟɰɢɚɥɶɧɵɟ ɬɪɟɛɨɜɚɧɢɹ. 

Ɏɭɧɤɰɢɨɧɚɥɶɧɵɦ ɧɚɡɧɚɱɟɧɢɟɦ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɡɞɚɧɢɹ ɹɜɥɹɟɬɫɹ ɭɞɨɛɧɨɟ 
ɞɜɢɠɟɧɢɟ ɞɟɬɟɣ ɢ ɨɛɟɫɩɟɱɟɧɢɟ ɨɩɬɢɦɚɥɶɧɨ-ɤɨɦɮɨɪɬɧɵɯ ɭɫɥɨɜɢɣ ɪɚɛɨɱɟɣ 
ɞɟɹɬɟɥɶɧɨɫɬɢ ɜɫɟɯ ɫɨɬɪɭɞɧɢɤɨɜ. 

ɉɪɨɟɤɬɢɪɭɟɦɨɟ ɡɞɚɧɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɡɚɢɦɨɫɜɹɡɶ ɦɟɠɞɭ 
ɨɬɞɟɥɶɧɵɦɢ ɩɨɦɟɳɟɧɢɹɦɢ ɢ ɢɯ ɝɪɭɩɩɚɦɢ, ɜ ɤɨɬɨɪɵɯ ɩɪɨɬɟɤɚɸɬ ɪɚɛɨɱɢɟ 
ɩɪɨɰɟɫɫɵ. ɗɬɨ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɢ ɜɟɪɬɢɤɚɥɶɧɵɯ 
ɤɨɦɦɭɧɢɤɚɰɢɣ – ɥɟɫɬɧɢɱɧɵɯ ɦɚɪɲɟɣ ɢ ɩɥɨɳɚɞɨɤ, ɤɨɪɢɞɨɪɨɜ, ɩɨɞɴɟɦɧɢɤɚ. 

Ⱦɥɹ ɨɩɬɢɦɚɥɶɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɩɪɨɰɟɫɫɚ ɧɟɨɛɯɨɞɢɦɨ 
ɨɩɪɟɞɟɥɢɬɶ ɫɢɫɬɟɦɭ ɜɧɭɬɪɟɧɧɟɝɨ ɛɥɚɝɨɭɫɬɪɨɣɫɬɜɚ – ɨɫɜɟɳɟɧɢɟ, ɜɢɞɢɦɨɫɬɶ, 
ɚɤɭɫɬɢɱɟɫɤɨɟ ɛɥɚɝɨɭɫɬɪɨɣɫɬɜɨ, ɡɜɭɤɨɢɡɨɥɹɰɢɹ, ɜɥɢɹɸɳɢɟ ɧɚ ɮɨɪɦɭ, ɩɪɨɩɨɪɰɢɢ 
ɩɨɦɟɳɟɧɢɣ ɢ ɭɞɨɛɫɬɜɚ ɢɯ ɷɤɫɩɥɭɚɬɚɰɢɢ. Ⱦɚɧɧɨɟ ɩɪɨɟɤɬɢɪɭɟɦɨɟ ɡɞɚɧɢɟ ɨɬɜɟɱɚɟɬ 
ɜɫɟɦ ɧɨɪɦɚɬɢɜɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ, ɨɛɭɫɥɨɜɥɟɧɧɵɦ ɟɝɨ ɧɚɡɧɚɱɟɧɢɟɦ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɦɢ ɨɫɨɛɟɧɧɨɫɬɹɦɢ. 

Ɂɞɚɧɢɟ ȾɈɍ ɞɟɥɢɬɫɹ ɧɚ 10 ɨɫɧɨɜɧɵɯ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɡɨɧ. ȼɫɟ ɡɨɧɵ 
ɧɚɯɨɞɹɬɫɹ ɨɛɨɫɨɛɥɟɧɧɨ ɞɪɭɝ ɨɬ ɞɪɭɝɚ ɢ ɨɬɞɟɥɟɧɵ ɤɨɪɢɞɨɪɚɦɢ. 

ȼ ȾɈɍ ɧɚ 100 ɦɟɫɬ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɵ 5 ɝɪɭɩɩɨɜɵɯ ɹɱɟɟɤ: 
- ɧɚ 1-ɨɦ ɷɬɚɠɟ ɪɚɡɦɟɳɟɧɚ ɨɞɧɚ ɹɫɟɥɶɧɚɹ ɝɪɭɩɩɚ; 
- ɧɚ 2-ɨɦ ɷɬɚɠɟ ɪɚɡɦɟɳɚɸɬɫɹ 2 ɝɪɭɩɩɨɜɵɟ ɹɱɟɣɤɢ ɞɥɹ ɞɟɬɟɣ ɦɥɚɞɲɟɝɨ ɢ 

ɫɪɟɞɧɟɝɨ ɜɨɡɪɚɫɬɚ; 
- ɧɚ 3-ɟɦ ɷɬɚɠɟ ɪɚɡɦɟɳɟɧɵ 2 ɝɪɭɩɩɨɜɵɟ ɹɱɟɣɤɢ ɞɥɹ ɞɟɬɟɣ ɫɬɚɪɲɟɝɨ ɢ 

ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɨɝɨ ɜɨɡɪɚɫɬɚ. 
ȼ ɤɚɠɞɨɣ ɝɪɭɩɩɟ ɩɪɟɞɭɫɦɨɬɪɟɧɨ 20 ɦɟɫɬ. 
ɗɤɫɩɥɢɤɚɰɢɹ ɩɨɦɟɳɟɧɢɣ ɩɪɢɜɟɞɟɧɚ ɜ ɬɚɛɥɢɰɟ 1.1. 
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Ɍɚɛɥɢɰɚ 1.1 – ɗɤɫɩɥɢɤɚɰɢɹ ɩɨɦɟɳɟɧɢɣ 
№  
ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɉɥɨɳɚɞɶ, 

ɦ2 
Ʉɚɬ. 
ɉɨɦ. 

1 2 3 4 
ɉɟɪɜɵɣ ɷɬɚɠ 

1 Ɍɚɦɛɭɪ 3,43  
2 Ɍɚɦɛɭɪ 2,95  
3 ɉɨɫɬ ɨɯɪɚɧɵ 4,54  
4 ɋɚɧɭɡɟɥ 6,43  
5 ɉɨɦɟɳɟɧɢɟ ɞɥɹ ɯɪɚɧɟɧɢɹ ɤɨɥɹɫɨɤ 4,35  
6 Ʉɨɪɢɞɨɪ 69,65  
7 Ɋɚɡɞɟɜɚɥɶɧɚɹ ɫɪɟɞɧɟɣ ɝɪɭɩɩɵ 26,64  
8 Ɋɚɡɞɟɜɚɥɶɧɚɹ ɫɬɚɪɲɟɣ ɝɪɭɩɩɵ 22,50  
9 Ɋɚɡɞɟɜɚɥɶɧɚɹ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɨɣ ɝɪɭɩɩɵ 27,47  
10 Ɋɚɡɞɟɜɚɥɶɧɚɹ ɦɥɚɞɲɟɣ ɝɪɭɩɩɵ 22,58  

Ƚɪɭɩɩɨɜɚɹ ɹɱɟɣɤɚ №1 
11 Ɋɚɡɞɟɜɚɥɶɧɚɹ ɹɫɟɥɶɧɨɣ ɝɪɭɩɩɵ 22,92  
12 Ƚɪɭɩɩɨɜɚɹ  57,53  
13 Ȼɭɮɟɬɧɚɹ  4,85  
14 ɋɩɚɥɶɧɹ 36,48  
15 ɋɚɧɭɡɟɥ  12,10  

ɉɢɳɟɜɨɣ ɛɥɨɤ 
16 Ɂɚɝɪɭɡɨɱɧɚɹ  12,73  
17 ɋɤɥɚɞ ɜɨɡɜɪɚɳɚɟɦɨɣ ɬɚɪɵ 5,49  
18 Ʉɥɚɞɨɜɚɹ ɢɧɜɟɧɬɚɪɹ 5,85  
19 Ƚɚɪɞɟɪɨɛ, ɞɭɲ ɢ ɭɛɨɪɧɚɹ ɞɥɹ ɩɟɪɫɨɧɚɥɚ 14,93  
20 ɉɨɦɟɳɟɧɢɟ ɡɚɜɟɞɭɸɳɟɝɨ ɩɪɨɢɡɜɨɞɫɬɜɨɦ 5,98  
21 Ɇɨɟɱɧɚɹ ɤɭɯɨɧɧɨɣ ɩɨɫɭɞɵ 5,42  
22 Ɋɚɡɞɚɬɨɱɧɚɹ  6,62  

23 
ɉɨɦɟɳɟɧɢɟ ɫ ɯɨɥɨɞɢɥɶɧɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ 
ɞɥɹ ɯɪɚɧɟɧɢɹ 
ɫɤɨɪɨɩɨɪɬɹɳɢɯɫɹ ɩɪɨɞɭɤɬɨɜ 

10,48  

24 Ʉɥɚɞɨɜɚɹ ɞɥɹ ɯɪɚɧɟɧɢɹ ɫɭɯɢɯ ɩɪɨɞɭɤɬɨɜ 5,85  
25 Ɉɜɨɳɧɨɣ ɰɟɯ 7,52  
26 ɏɨɥɨɞɧɵɣ ɰɟɯ 17,48  
27 Ƚɨɪɹɱɢɣ ɰɟɯ 42,29  
28 Ʉɨɪɢɞɨɪ 31,63  
29 ɒɚɯɬɚ ɩɨɞɴɟɦɧɢɤɚ ɞɥɹ ɩɢɳɢ 0,99  
30 ɗɥɟɤɬɪɨɳɢɬɨɜɚɹ 6,24  

ȼɬɨɪɨɣ ɷɬɚɠ 

31 
Ɍɭɚɥɟɬ ɫ ɦɟɫɬɨɦ ɞɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ 
ɞɟɡɢɧɮɢɰɢɪɭɸɳɢɯ ɪɚɫɬɜɨɪɨɜ 

8,38  

32 ɉɪɢɟɦɧɚɹ 16,64  
33 Ɇɟɞɢɰɢɧɫɤɢɣ ɤɚɛɢɧɟɬ 12,11  
34 ɉɪɨɰɟɞɭɪɧɵɣ ɤɚɛɢɧɟɬ 12,92  
35 ɂɡɨɥɹɬɨɪ-ɩɚɥɚɬɚ 12,51  

Ʉɪɭɠɤɨɜɨ-ɭɱɟɛɧɵɣ ɛɥɨɤ 
36 ɍɧɢɜɟɪɫɚɥɶɧɨɟ ɤɪɭɠɤɨɜɨɟ ɩɨɦɟɳɟɧɢɟ-ɤɥɚɫɫ 28,35  
37 Ʉɨɦɧɚɬɚ ɩɪɟɩɨɞɚɜɚɬɟɥɟɣ 6,02  
38 ɉɨɞɫɨɛɧɨɟ ɩɨɦɟɳɟɧɢɟ 4,10  
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 1.1 
1 2 3 4 

ɉɨɫɬɢɪɨɱɧɵɣ ɛɥɨɤ 
39 ɉɨɦɟɳɟɧɢɟ ɫɨɪɬɢɪɨɜɤɢ ɝɪɹɡɧɨɝɨ ɛɟɥɶɹ 4,73  
40 Ʉɥɚɞɨɜɚɹ ɱɢɫɬɨɝɨ ɛɟɥɶɹ 4,44  
41 ɋɬɢɪɚɥɶɧɚɹ  14,92  
42 Ƚɥɚɞɢɥɶɧɚɹ  11,46  

Ⱥɞɦɢɧɢɫɬɪɚɬɢɜɧɵɣ ɛɥɨɤ 
43 Ʉɚɛɢɧɟɬ ɡɚɜɟɞɭɸɳɟɝɨ 9,86  
44 Ɇɟɬɨɞɢɱɟɫɤɢɣ ɤɚɛɢɧɟɬ 12,91  
45 ɏɨɡɹɣɫɬɜɟɧɧɚɹ ɤɥɚɞɨɜɚɹ 6,65  
46 Ʉɨɪɢɞɨɪ  20,83  

Ƚɪɭɩɩɨɜɚɹ ɹɱɟɣɤɚ №2 
47 Ƚɪɭɩɩɨɜɚɹ  53,34  
48 ɋɚɧɭɡɟɥ  12,45  
49 Ȼɭɮɟɬɧɚɹ  3,16  
50 ɋɩɚɥɶɧɹ  49,27  

Ƚɪɭɩɩɨɜɚɹ ɹɱɟɣɤɚ №3 
51 Ȼɭɮɟɬɧɚɹ  3,16  
52 ɋɚɧɭɡɟɥ  12,86  
53 Ƚɪɭɩɩɨɜɚɹ 79,06  
54 ɋɩɚɥɶɧɹ 46,21  
55 Ʉɨɪɢɞɨɪ  41,49  
56 ɋɚɧɭɡɟɥ ɞɥɹ ɩɟɪɫɨɧɚɥɚ 4,39  

Ɍɪɟɬɢɣ ɷɬɚɠ 
57 Ʉɨɪɢɞɨɪ  60,87  
58 ɋɚɧɭɡɟɥ ɞɥɹ ɩɟɪɫɨɧɚɥɚ 4,39  

Ȼɥɨɤ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɡɚɧɹɬɢɣ 
59 ɉɨɦɟɳɟɧɢɟ ɩɪɟɩɨɞɚɜɚɬɟɥɹ ɦɭɡɵɤɢ 10,48  
60 Ɇɭɡɵɤɚɥɶɧɵɣ ɡɚɥ 77,63  
61 ɋɩɨɪɬɢɜɧɵɣ ɡɚɥ 91,67  
62 ɉɨɦɟɳɟɧɢɟ ɬɪɟɧɟɪɚ + ɫɚɧɭɡɟɥ 14,93  
63 Ʉɥɚɞɨɜɚɹ ɫɩɨɪɬɢɜɧɨɝɨ ɢɧɜɟɧɬɚɪɹ 8,45  
64 ɉɨɞɫɨɛɧɨɟ ɩɨɦɟɳɟɧɢɟ 6,65  

Ƚɪɭɩɩɨɜɚɹ ɹɱɟɣɤɚ №4 
65 Ƚɪɭɩɩɨɜɚɹ  53,34  
66 ɋɚɧɭɡɟɥ 12,45  
67 Ȼɭɮɟɬɧɚɹ 3,16  
68 ɋɩɚɥɶɧɹ  49,16  

Ƚɪɭɩɩɨɜɚɹ ɹɱɟɣɤɚ №5 
69 Ƚɪɭɩɩɨɜɚɹ  79,06  
70 ɋɚɧɭɡɟɥ 12,86  
71 Ȼɭɮɟɬɧɚɹ 3,16  
72 ɋɩɚɥɶɧɹ  46,21  

 
Ɉɛɴɟɦɧɨ-ɩɥɚɧɢɪɨɜɨɱɧɵɟ ɪɟɲɟɧɢɹ ɩɢɳɟɛɥɨɤɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ, ɢɫɤɥɸɱɚɸɳɭɸ ɜɫɬɪɟɱɧɵɟ 
ɩɨɬɨɤɢ ɫɵɪɨɣ ɢ ɝɨɬɨɜɨɣ ɩɪɨɞɭɤɰɢɢ. Ɍɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɪɚɡɦɟɳɚɟɬɫɹ ɫ ɭɱɟɬɨɦ ɨɛɟɫɩɟɱɟɧɢɹ ɫɜɨɛɨɞɧɨɝɨ ɞɨɫɬɭɩɚ ɤ ɧɟɦɭ ɞɥɹ ɟɝɨ ɨɛɪɚɛɨɬɤɢ 
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ɢ ɨɛɫɥɭɠɢɜɚɧɢɹ. ɉɢɬɚɧɢɟ ɞɟɬɟɣ ɨɪɝɚɧɢɡɭɟɬɫɹ ɜ ɩɨɦɟɳɟɧɢɢ ɝɪɭɩɩɨɜɨɣ. Ⱦɥɹ 
ɩɨɞɚɱɢ ɩɢɳɢ ɢɡ ɩɢɳɟɛɥɨɤɚ ɧɚ 2 ɢ 3 ɷɬɚɠɢ ɩɪɟɞɭɫɦɨɬɪɟɧ ɝɪɭɡɨɜɨɣ ɩɨɞɴɟɦɧɢɤ 
ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶɸ 100 ɤɝ. Ɇɵɬɶɟ ɩɨɫɭɞɵ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɛɭɮɟɬɧɨɣ. 

Ɉɛɨɪɭɞɨɜɚɧɢɟ ɨɫɧɨɜɧɵɯ ɩɨɦɟɳɟɧɢɣ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɪɨɫɬɭ ɢ ɜɨɡɪɚɫɬɭ ɞɟɬɟɣ, 
ɭɱɢɬɵɜɚɟɬ ɝɢɝɢɟɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ. 

 
1.1.2 Ɉɛɨɫɧɨɜɚɧɢɟ ɩɪɢɧɹɬɵɯ ɨɛɴɟɦɧɨ-ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ ɢ 

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

Ⱦɚɧɧɵɣ ɩɪɨɟɤɬ ɪɚɡɪɚɛɨɬɚɧ ɧɚ ɨɫɧɨɜɚɧɢɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɡɚɞɚɧɢɹ ɧɚ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ. 

Ɉɛɴёɦɧɨ-ɩɥɚɧɢɪɨɜɨɱɧɵɟ ɪɟɲɟɧɢɹ ɩɪɢɧɹɬɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ 
ɫɥɟɞɭɸɳɢɦɢ ɧɨɪɦɚɬɢɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ: 

- Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ ɨɬ 22 ɢɸɥɹ 2008ɝ. № 123-ɎɁ «Ɍɟɯɧɢɱɟɫɤɢɣ ɪɟɝɥɚɦɟɧɬ 
ɨ ɬɪɟɛɨɜɚɧɢɹɯ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ»; 

- ɋɉ 118.13330.2011 Ɉɛɳɟɫɬɜɟɧɧɵɟ ɡɞɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ. 
Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 31-06-2009; 

- ɋɚɧɉɢɇ 2.4.1.2660-10 ɋɚɧɢɬɚɪɧɨ-ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ 
ɭɫɬɪɨɣɫɬɜɭ, ɫɨɞɟɪɠɚɧɢɸ ɢ ɨɪɝɚɧɢɡɚɰɢɢ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɜ ɞɨɲɤɨɥɶɧɵɯ 
ɨɪɝɚɧɢɡɚɰɢɹɯ; 

- ɋɉ 59.13330.2012 Ⱦɨɫɬɭɩɧɨɫɬɶ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɞɥɹ ɦɚɥɨɦɨɛɢɥɶɧɵɯ 
ɝɪɭɩɩ ɧɚɫɟɥɟɧɢɹ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 35-01-2001; 

- ɋɇɢɉ 21-01-97* ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ; 
- ɋɉ 51.13330.2011 Ɂɚɳɢɬɚ ɨɬ ɲɭɦɚ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 

23-03-2003; 
- ɋɉ 50.13330.2012 Ɍɟɩɥɨɜɚɹ ɡɚɳɢɬɚ ɡɞɚɧɢɣ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ 

ɋɇɢɉ 23-02-2003; 
- ɋɉ 131.13330.2012 ɋɬɪɨɢɬɟɥɶɧɚɹ ɤɥɢɦɚɬɨɥɨɝɢɹ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ 

ɪɟɞɚɤɰɢɹ ɋɇɢɉ 23-01-99*; 
- ɋɉ 52.13330.2011 ȿɫɬɟɫɬɜɟɧɧɨɟ ɢ ɢɫɤɭɫɫɬɜɟɧɧɨɟ ɨɫɜɟɳɟɧɢɟ. 

Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 23-05-95*; 
- ɋɉ 29.13330.2011 ɉɨɥɵ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 2.03.13-88; 
- ɋɉ 17.13330.2011 Ʉɪɨɜɥɢ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ II-26-76; 
- ɋɉ 23-102-2003 ȿɫɬɟɫɬɜɟɧɧɨɟ ɨɫɜɟɳɟɧɢɟ ɠɢɥɵɯ ɢ ɨɛɳɟɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ. 
ɇɚ ɨɫɧɨɜɚɧɢɢ ɧɨɪɦɚɬɢɜɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɢ ɡɚɞɚɧɢɹ ɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ 

ɛɵɥɢ ɪɚɡɪɚɛɨɬɚɧɵ ɩɥɚɧɵ ɞɟɬɫɤɨɝɨ ɫɚɞɚ. 
ȼ ɩɥɚɧɟ ɡɞɚɧɢɟ ɞɟɬɫɤɨɝɨ ɫɚɞɚ ɢɦɟɟɬ ɮɨɪɦɭ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ. Ƚɚɛɚɪɢɬɧɵɟ 

ɪɚɡɦɟɪɵ ɡɞɚɧɢɹ ɜ ɨɫɹɯ «Ⱥ-Ⱦ/1-8» ɫɨɫɬɚɜɥɹɸɬ 14,0ɯ41,225 ɦ. 
Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɫɯɟɦɚ ɡɞɚɧɢɹ – ɤɚɪɤɚɫɧɚɹ.   
Ɂɚ ɨɬɧɨɫɢɬɟɥɶɧɭɸ ɨɬɦɟɬɤɭ 0,000 ɩɪɢɧɹɬɚ ɨɬɦɟɬɤɚ ɱɢɫɬɨɝɨ ɩɨɥɚ 1-ɝɨ ɷɬɚɠɚ, 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɚɛɫɨɥɸɬɧɨɣ ɨɬɦɟɬɤɟ +0,450 ɦ. 
ȼɵɫɨɬɚ ɡɞɚɧɢɹ – 9,7 ɦ. 
ȼɵɫɨɬɚ ɷɬɚɠɟɣ – 3,0 ɦ. 
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Ⱦɨɫɬɭɩ ɩɨɫɟɬɢɬɟɥɟɣ ɜ ɡɞɚɧɢɟ ɞɟɬɫɤɨɝɨ ɫɚɞɚ ɩɪɟɞɭɫɦɨɬɪɟɧ ɫɨ ɫɬɨɪɨɧɵ 
ɸɠɧɨɝɨ ɮɚɫɚɞɚ ɱɟɪɟɡ ɝɥɚɜɧɵɣ ɜɯɨɞ ɩɨ ɨɫɢ «Ⱦ-7». ȼɯɨɞɵ ɜ ɡɞɚɧɢɹ ɫ ɞɜɨɣɧɵɦɢ 
ɬɚɦɛɭɪɚɦɢ. Ʉɪɵɥɶɰɨ ɝɥɚɜɧɨɝɨ ɜɯɨɞɚ ɢɦɟɟɬ ɤɨɡɵɪɟɤ ɧɚɞ ɩɥɨɳɚɞɤɨɣ. 

ɏɨɡɹɣɫɬɜɟɧɧɵɣ ɞɜɨɪ, ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɧɚ ɨɬɦɟɬɤɟ +0,450 ɦ, ɧɚɯɨɞɢɬɫɹ ɜ 
ɡɚɩɚɞɧɨɣ ɱɚɫɬɢ ɭɱɚɫɬɤɚ ɩɨ ɨɫɢ «Ⱥ-1». Ɂɚɝɪɭɡɤɚ ɩɪɨɞɭɤɬɨɜɵɯ ɬɨɜɚɪɨɜ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜɧɭɬɪɶ ɡɞɚɧɢɹ.  

 
1.1.3 Ɉɩɢɫɚɧɢɟ ɢ ɨɛɨɫɧɨɜɚɧɢɟ ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ 

ɩɪɢɟɦɨɜ ɩɪɢ ɨɮɨɪɦɥɟɧɢɢ ɮɚɫɚɞɨɜ ɢ ɢɧɬɟɪɶɟɪɨɜ ɨɛɴɟɤɬɚ ɤɚɩɢɬɚɥɶɧɨɝɨ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

 
Ɂɞɚɧɢɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɟɞɢɧɵɣ ɨɛɴɟɦ ɩɪɨɫɬɨɣ ɮɨɪɦɵ. ɐɜɟɬɨɜɚɹ ɝɚɦɦɚ, 

ɷɥɟɦɟɧɬɵ ɨɬɞɟɥɤɢ ɢ ɨɛɥɢɰɨɜɤɢ ɮɚɫɚɞɚ, ɚ ɬɚɤɠɟ ɞɟɬɚɥɢ ɜɯɨɞɧɵɯ ɝɪɭɩɩ 
ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɨɛɳɟɦɭ ɫɬɢɥɸ ɡɞɚɧɢɹ. 

ɉɪɨɟɤɬɨɦ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɭɫɬɪɨɣɫɬɜɨ ɜɟɧɬɢɥɢɪɭɟɦɨɝɨ ɮɚɫɚɞɚ ɜ ɜɢɞɟ 
ɩɥɚɧɤɟɧɚ ɢɡ ɥɢɫɬɜɟɧɧɢɰɵ. ɉɥɚɧɤɟɧ - ɷɬɨ ɞɟɪɟɜɹɧɧɚɹ ɞɨɫɤɚ, ɫ ɨɩɪɟɞɟɥёɧɧɵɦ 
ɜɧɟɲɧɢɦ ɜɢɞɨɦ ɢ ɝɚɛɚɪɢɬɚɦɢ. ȿɫɥɢ ɛɵɬɶ ɬɨɱɧɟɟ, ɞɟɪɟɜɹɧɧɵɣ ɨɬɞɟɥɨɱɧɵɣ 
ɦɚɬɟɪɢɚɥ ɬɨɥɳɢɧɨɣ 1,1-2 ɫɦ ɢ ɞɥɢɧɨɣ ɜ 7-14 ɫɦ. ɉɪɢ ɷɬɨɦ ɧɚ ɮɚɫɚɞɟ ɦɟɠɞɭ 
ɞɨɫɤɚɦɢ ɨɫɬɚɜɥɹɸɬ ɡɚɡɨɪ, ɤɨɬɨɪɵɣ ɨɛɟɫɩɟɱɢɜɚɟɬ ɰɢɪɤɭɥɹɰɢɸ ɜɨɡɞɭɯɚ. ȼɥɚɝɚ 
ɛɵɫɬɪɨ ɜɵɜɟɬɪɢɜɚɟɬɫɹ, ɩɨɷɬɨɦɭ ɧɟ ɨɛɪɚɡɭɟɬɫɹ ɝɪɢɛɨɤ ɢ ɝɧɢɟɧɢɟ ɩɨɞ ɮɚɫɚɞɨɦ. 
əɜɥɹɟɬɫɹ ɷɤɨɥɨɝɢɱɟɫɤɢ ɱɢɫɬɵɦ ɦɚɬɟɪɢɚɥɨɦ. 

Ʉɨɦɩɨɡɢɰɢɨɧɧɵɟ ɩɪɢɟɦɵ ɩɪɢ ɨɮɨɪɦɥɟɧɢɢ ɮɚɫɚɞɚ ɢ ɢɧɬɟɪɶɟɪɨɜ ɨɫɧɨɜɚɧɵ 
ɧɚ ɤɨɦɩɨɧɨɜɨɱɧɵɯ ɪɟɲɟɧɢɹɯ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɪɚɰɢɨɧɚɥɶɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 
ɡɞɚɧɢɹ ɩɨ ɩɪɟɞɧɚɡɧɚɱɟɧɢɸ. ɗɥɟɦɟɧɬɵ ɮɚɫɚɞɚ ɜɵɞɟɪɠɚɧɵ ɜ ɤɨɦɩɨɡɢɰɢɨɧɧɨɦ ɢ 
ɰɜɟɬɨɜɨɦ ɢɫɩɨɥɧɟɧɢɢ ɜ ɭɜɹɡɤɟ ɫ ɨɛɳɢɦ ɚɪɯɢɬɟɤɬɭɪɧɵɦ ɫɬɢɥɟɦ ɷɤɫɬɟɪɶɟɪɚ ɢ 
ɢɧɬɟɪɶɟɪɚ ɡɞɚɧɢɹ. 

ɋɬɟɧɵ ɡɞɚɧɢɹ ɞɟɬɫɤɨɝɨ ɫɚɞɚ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɵ ɞɟɪɟɜɹɧɧɵɟ ɫ ɦɧɨɝɨɫɥɨɣɧɨɣ 
ɤɨɧɫɬɪɭɤɰɢɟɣ. 

ɋɨɫɬɚɜ ɨɫɧɨɜɧɨɣ ɨɝɪɚɠɞɚɸɳɟɣ ɫɬɟɧɵ: 
- CLT-ɩɚɧɟɥɶ ɬɨɥɳɢɧɨɣ 215 ɦɦ; 
- ɭɬɟɩɥɢɬɟɥɶ ɗɄɈȼȺɌȺ 90 ɦɦ (ɪɚɫɱɟɬ ɩɪɢɜɟɞɟɧ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ); 
- ɜɨɡɞɭɲɧɵɣ ɡɚɡɨɪ – 50 ɦɦ; 
- ɧɚɪɭɠɧɵɣ ɫɥɨɣ – ɩɥɚɧɤɟɧ ɢɡ ɥɢɫɬɜɟɧɧɢɰɵ 20 ɦɦ. 
 
1.1.4 Ɉɩɢɫɚɧɢɟ ɪɟɲɟɧɢɣ ɩɨ ɨɬɞɟɥɤɟ ɩɨɦɟɳɟɧɢɣ ɨɫɧɨɜɧɨɝɨ, 

ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ, ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɧɚɡɧɚɱɟɧɢɹ 
 
ȼɫɟ ɫɬɪɨɢɬɟɥɶɧɵɟ ɢ ɨɬɞɟɥɨɱɧɵɟ ɦɚɬɟɪɢɚɥɵ, ɡɚɥɨɠɟɧɧɵɟ ɜ ɩɪɨɟɤɬɟ ȾɈɍ ɧɚ 

100 ɦɟɫɬ, ɛɟɡɜɪɟɞɧɵ ɞɥɹ ɡɞɨɪɨɜɶɹ ɞɟɬɟɣ. 
ɋɬɟɧɵ ɩɨɦɟɳɟɧɢɣ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɝɥɚɞɤɢɦɢ ɢ ɨɬɞɟɥɵɜɚɸɬɫɹ 

ɦɚɬɟɪɢɚɥɚɦɢ, ɞɨɩɭɫɤɚɸɳɢɦɢ ɜɥɚɠɧɭɸ ɭɛɨɪɤɭ ɜɥɚɠɧɵɦ ɫɩɨɫɨɛɨɦ ɢ 
ɞɟɡɢɧɮɟɤɰɢɸ. 

Ɉɬɞɟɥɤɚ ɩɨɦɟɳɟɧɢɣ ɜɵɩɨɥɧɟɧɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɭɳɟɫɬɜɭɸɳɢɯ ɤɥɚɫɫɨɜ 
ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ ɨɬɞɟɥɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ: 

ɄɆ0 - ɞɥɹ ɨɬɞɟɥɤɢ ɫɬɟɧ, ɩɨɬɨɥɤɨɜ ɢ ɡɚɩɨɥɧɟɧɢɹ ɩɨɞɜɟɫɧɵɯ ɩɨɬɨɥɤɨɜ ɜ 



15 
 

ɜɟɫɬɢɛɸɥɹɯ, ɥɟɫɬɧɢɱɧɵɯ ɤɥɟɬɤɚɯ, ɡɚɥɚɯ ɞɥɹ ɮɢɡɤɭɥɶɬɭɪɧɵɯ ɢ ɦɭɡɵɤɚɥɶɧɵɯ 
ɡɚɧɹɬɢɣ; 

- ɄɆ1- ɞɥɹ ɨɬɞɟɥɤɢ ɫɬɟɧ, ɩɨɬɨɥɤɨɜ ɢ ɡɚɲɢɜɤɢ ɜɟɧɬɤɨɪɨɛɨɜ ɜ ɨɛɳɢɯ 
ɤɨɪɢɞɨɪɚɯ, ɯɨɥɥɚɯ ɢ ɮɨɣɟ; 

- ɄɆ1 - ɞɥɹ ɩɨɤɪɵɬɢɣ ɩɨɥɚ ɜ ɜɟɫɬɢɛɸɥɹɯ, ɥɟɫɬɧɢɱɧɵɯ ɤɥɟɬɤɚɯ; 
- ɄɆ2 - ɞɥɹ ɩɨɤɪɵɬɢɣ ɩɨɥɚ ɜ ɨɛɳɢɯ ɤɨɪɢɞɨɪɚɯ, ɯɨɥɥɚɯ ɢ ɮɨɣɟ. 
Ⱦɥɹ ɨɬɞɟɥɤɢ ɩɨɦɟɳɟɧɢɣ ɢɫɩɨɥɶɡɭɸɬɫɹ ɦɚɬɟɪɢɚɥɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɢɯ 

ɮɭɧɤɰɢɨɧɚɥɶɧɵɦ ɧɚɡɧɚɱɟɧɢɟɦ, ɢɦɟɸɳɢɟ ɫɟɪɬɢɮɢɤɚɬɵ ɫɨɨɬɜɟɬɫɬɜɢɹ ɩɨɠɚɪɧɵɦ 
ɢ ɝɢɝɢɟɧɢɱɟɫɤɢɦ ɧɨɪɦɚɦ. 

ɉɨɥɵ ɩɨɦɟɳɟɧɢɣ ɝɥɚɞɤɢɟ, ɧɟɫɤɨɥɶɡɹɳɢɟ, ɛɟɡ ɳɟɥɟɣ ɢ ɞɟɮɟɤɬɨɜ, ɩɥɨɬɧɨ 
ɩɪɢɝɧɚɧɧɵɟ ɤ ɫɬɟɧɚɦ ɢ ɩɨɥɭ, ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɳɢɟ ɜɥɚɠɧɭɸ ɭɛɨɪɤɭ ɫ 
ɩɪɢɦɟɧɟɧɢɟɦ ɦɨɸɳɢɯ ɢ ɞɟɡɢɧɮɢɰɢɪɭɸɳɢɯ ɫɪɟɞɫɬɜ. ɉɨɥɵ ɜ ɝɪɭɩɩɨɜɨɣ 
ɹɫɟɥɶɧɨɣ ɝɪɭɩɩɵ, ɪɚɫɩɨɥɨɠɟɧɧɨɣ ɧɚ ɩɟɪɜɨɦ ɷɬɚɠɟ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɫ ɨɛɨɝɪɟɜɨɦ. 

ȼɟɞɨɦɨɫɬɶ ɜɧɭɬɪɟɧɧɟɣ ɨɬɞɟɥɤɢ ɩɨɦɟɳɟɧɢɣ ɩɪɢɜɟɞɟɧɚ ɜ ɬɚɛɥɢɰɟ 1.2. 
Ɍɚɛɥɢɰɚ 1.2 – ȼɟɞɨɦɨɫɬɶ ɨɬɞɟɥɤɢ ɩɨɦɟɳɟɧɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɢɥɢ ɧɨɦɟɪ 
ɩɨɦɟɳɟɧɢɹ 

ȼɢɞ ɨɬɞɟɥɤɢ ɷɥɟɦɟɧɬɨɜ ɢɧɬɟɪɶɟɪɨɜ 
ɉɪɢɦ ɉɨɬɨɥɨɤ 

ɉɥɨɳɚɞɶ, 
ɦ2 

ɋɬɟɧɵ ɢɥɢ 
ɩɟɪɟɝɨɪɨɞɤɢ 

ɉɥɨɳɚɞɶ, 
ɦ2 

Ʉɨɥɨɧɧɵ 
ɉɥɨɳɚɞɶ, 

ɦ2 
1 2 3 4 5 6 7 8 

Ɍɚɦɛɭɪ 
ɍɧɢɩɪɨɤ-ɇȽ, 
ɨɤɪɚɫɤɚ ȼȺ 

6,38 
ɍɧɢɩɪɨɤ-ɇȽ, 
ɨɤɪɚɫɤɚ ȼȺ 

19,05 
ɍɧɢɩɪɨɤ-ɇȽ, 
ɨɤɪɚɫɤɚ ȼȺ 

0,37  

Ʉɨɪɢɞɨɪ 
ɍɧɢɩɪɨɤ-ɇȽ, 
ɨɤɪɚɫɤɚ ȼȺ 

224,47 
ɍɧɢɩɪɨɤ-ɇȽ, 
ɨɤɪɚɫɤɚ ȼȺ 

673,41 
ɍɧɢɩɪɨɤ-ɇȽ, 
ɨɤɪɚɫɤɚ ȼȺ 

9,19  

Ʌɟɫɬɧɢɱɧɚɹ 
ɤɥɟɬɤɚ 

ɍɧɢɩɪɨɤ-ɇȽ, 
ɨɤɪɚɫɤɚ ȼȺ 

79,38 
Ʉɟɪɚɦɢɱɟɫɤɚɹ 

ɩɥɢɬɤɚ, 
ɨɤɪɚɫɤɚ ȼȺ 

238,14 - -  

ɉɢɳɟɛɥɨɤ 
ɍɧɢɩɪɨɤ-ɇȽ, 
ɨɤɪɚɫɤɚ ȼȺ 

148,48 
Ʉɟɪɚɦɢɱɟɫɤɚɹ 

ɩɥɢɬɤɚ, 
ɨɤɪɚɫɤɚ ȼȺ 

445,44 
Ʉɟɪɚɦɢɱɟɫɤɚɹ 

ɩɥɢɬɤɚ, 
ɨɤɪɚɫɤɚ ȼȺ 

5,15  

ɋɚɧɭɡɟɥ 
ɍɧɢɩɪɨɤ-ɇȽ, 
ɨɤɪɚɫɤɚ ȼȺ 

38,52 
Ʉɟɪɚɦɢɱɟɫɤɚɹ 

ɩɥɢɬɤɚ, 
ɨɤɪɚɫɤɚ ȼȺ 

115,56 
Ʉɟɪɚɦɢɱɟɫɤɚɹ 

ɩɥɢɬɤɚ, 
ɨɤɪɚɫɤɚ ȼȺ 

15,122  

Ƚɪɭɩɩɨɜɚɹ 
ɹɱɟɣɤɚ 

ɍɧɢɩɪɨɤ-ɇȽ, 
ɨɤɪɚɫɤɚ ȼȺ 

549,66 
ɍɧɢɩɪɨɤ-ɇȽ, 
ɨɤɪɚɫɤɚ ȼȺ 

1648,98 
ɍɧɢɩɪɨɤ-ɇȽ, 
ɨɤɪɚɫɤɚ ȼȺ 

99,81  

Ɋɚɡɞɟɜɚɥɶɧɚɹ 
ɍɧɢɩɪɨɤ-ɇȽ, 
ɨɤɪɚɫɤɚ ȼȺ 

122,11 
ɍɧɢɩɪɨɤ-ɇȽ, 
ɨɤɪɚɫɤɚ ȼȺ 

366,33 
ɍɧɢɩɪɨɤ-ɇȽ, 
ɨɤɪɚɫɤɚ ȼȺ 

21,17  

ɉɨɫɬɢɪɨɱɧɵɣ 
ɛɥɨɤ 

ɍɧɢɩɪɨɤ-ɇȽ, 
ɨɤɪɚɫɤɚ ȼȺ 

35,55 
Ʉɟɪɚɦɢɱɟɫɤɚɹ 

ɩɥɢɬɤɚ, 
ɨɤɪɚɫɤɚ ȼȺ 

106,65 
Ʉɟɪɚɦɢɱɟɫɤɚɹ 

ɩɥɢɬɤɚ, 
ɨɤɪɚɫɤɚ ȼȺ 

12,10  

Ɇɟɞɢɰɢɧɫɤɢɣ 
ɛɥɨɤ 

ɍɧɢɩɪɨɤ-ɇȽ, 
ɨɤɪɚɫɤɚ ȼȺ 

62,56 
Ʉɟɪɚɦɢɱɟɫɤɚɹ 

ɩɥɢɬɤɚ, 
ɨɤɪɚɫɤɚ ȼȺ 

187,68 
Ʉɟɪɚɦɢɱɟɫɤɚɹ 

ɩɥɢɬɤɚ, 
ɨɤɪɚɫɤɚ ȼȺ 

3,68  

ɋɩɨɪɬɢɜɧɵɣ 
ɡɚɥ 

ɍɧɢɩɪɨɤ-ɇȽ, 
ɨɤɪɚɫɤɚ ȼȺ 

91,67 
ɍɧɢɩɪɨɤ-
Ⱥɤɭɫɬɢɤɚ 

275,01 
ɍɧɢɩɪɨɤ-
Ⱥɤɭɫɬɢɤɚ 

24,20  

Ɇɭɡɵɤɚɥɶɧɵɣ 
ɡɚɥ 

ɍɧɢɩɪɨɤ-ɇȽ, 
ɨɤɪɚɫɤɚ ȼȺ 

77,63 
ɍɧɢɩɪɨɤ-
Ⱥɤɭɫɬɢɤɚ 

232,89 
ɍɧɢɩɪɨɤ-
Ⱥɤɭɫɬɢɤɚ 

18,15  

ɉɪɢɦɟɱɚɧɢɟ. ɇɚ ɥɟɫɬɧɢɱɧɵɯ ɤɥɟɬɤɚɯ, ɜ ɫɚɧɭɡɥɚɯ, ɩɨɦɟɳɟɧɢɹɯ ɩɢɳɟɜɨɝɨ, 
ɦɟɞɢɰɢɧɫɤɨɝɨ ɢ ɩɨɫɬɢɪɨɱɧɨɝɨ ɛɥɨɤɨɜ ɤɟɪɚɦɢɱɟɫɤɚɹ ɩɥɢɬɤɚ ɫ 
ɩɪɨɬɢɜɨɫɤɨɥɶɡɹɳɟɣ ɩɨɜɟɪɯɧɨɫɬɶɸ, ɫɬɟɧɵ - ɧɚ ɜɵɫɨɬɭ 1,6 ɦ ɨɛɥɢɰɨɜɚɧɵ 
ɤɟɪɚɦɢɱɟɫɤɨɣ ɩɥɢɬɤɨɣ, ɜɵɲɟ ɫɬɟɧɵ ɢ ɩɨɬɨɥɤɢ ɨɤɪɚɲɢɜɚɸɬɫɹ. 

ɗɤɫɩɥɢɤɚɰɢɹ ɩɨɥɨɜ ɜ ɩɨɦɟɳɟɧɢɹɯ ɠɢɥɨɝɨ ɞɨɦɚ ɜ ɬɚɛɥɢɰɟ 1.3. 
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Ɍɚɛɥɢɰɚ 1.3 – ɗɤɫɩɥɢɤɚɰɢɹ ɩɨɥɨɜ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɢɥɢ ɧɨɦɟɪ 
ɩɨɦɟɳɟɧɢɹ 

Ɍɢɩ 
ɩɨɥɚ 

ɋɯɟɦɚ ɩɨɥɚ 
ɗɥɟɦɟɧɬɵ ɩɨɥɚ ɢ ɢɯ 

ɬɨɥɳɢɧɚ 
ɉɥɨɳɚɞɶ, 

ɦ2 

1 2 3 4 5 
ɉɪɨɦɟɠɭɬɨɱɧɚɹ 

ɩɥɨɳɚɞɤɚ 
ɥɟɫɬɧɢɱɧɨɣ 
ɤɥɟɬɤɢ, ɩɨɫɬ 

ɨɯɪɚɧɵ,  

3 

 

1 Ʉɟɪɚɦɨɝɪɚɧɢɬɧɚɹ ɩɥɢɬɤɚ 
ɧɚ ɤɥɟɸ 30 ɦɦ 
2 Ɏɚɧɟɪɚ ɜɨɞɨɫɬɨɣɤɚɹ 8 ɦɦ 
3 Ƚɢɞɪɨɢɡɨɥɹɰɢɹ  
4 CLT-ɩɚɧɟɥɶ 123 ɦɦ   

20,74 

Ƚɪɭɩɩɨɜɚɹ, 
ɫɩɚɥɶɧɹ, 

ɤɪɭɠɤɨɜɨ-
ɭɱɟɛɧɵɣ ɛɥɨɤ, 

ɚɞɦɢɧɢɫɬɪɚɬɢɜɧ
ɵɣ ɛɥɨɤ 

4 

 

1 Ʌɚɦɢɧɚɬ NOVAFLOOR 
SOLID ɩɟɫɱɚɧɢɤ 12 ɦɦ 
2 ɉɨɞɥɨɠɤɚ 
3 ɉɚɪɨɢɡɨɥɹɰɢɹ 
4 Ɏɚɧɟɪɚ ɜɥɚɝɨɫɬɨɣɤɚɹ 8 ɦɦ 
5 Ƚɢɞɪɨɢɡɨɥɹɰɢɹ 
6 CLT-ɩɚɧɟɥɶ 123 ɦɦ 

708,68 

Ɍɚɦɛɭɪ 5 

 

1 Ʉɟɪɚɦɨɝɪɚɧɢɬɧɚɹ ɩɥɢɬɤɚ 
SANDWOOD ɧɚ ɤɥɟɸ 20 ɦɦ 
2 Ɏɚɧɟɪɚ ɜɨɞɨɫɬɨɣɤɚɹ 8 ɦɦ 
3 Ƚɢɞɪɨɢɡɨɥɹɰɢɹ  
4 CLT-ɩɚɧɟɥɶ 123 ɦɦ   

6,38 

ɋɚɧɭɡɟɥ, 
ɛɭɮɟɬɧɚɹ, 
ɩɢɳɟɛɥɨɤ, 

ɩɨɦɟɳɟɧɢɟ ɞɥɹ 
ɯɪɚɧɟɧɢɹ 
ɤɨɥɹɫɨɤ, 

ɦɟɞɢɰɢɧɫɤɢɣ 
ɛɥɨɤ, 

ɩɨɫɬɢɪɨɱɧɵɣ 
ɛɥɨɤ 

6 

 

1 Ʉɟɪɚɦɢɱɟɫɤɚɹ ɩɥɢɬɤɚ Ideal 
ID 01 ɩɨ ɫɥɨɸ ɪɚɫɬɜɨɪɚ 10 
ɦɦ 
2 ɉɚɪɨɢɡɨɥɹɰɢɹ 
3 Ɏɚɧɟɪɚ ɜɨɞɨɫɬɨɣɤɚɹ 8 ɦɦ 
4 Ƚɢɞɪɨɢɡɨɥɹɰɢɹ  
5 CLT-ɩɚɧɟɥɶ 123 ɦɦ   

306,35 

Ɋɚɡɞɟɜɚɥɶɧɚɹ, 
ɦɭɡɵɤɚɥɶɧɵɣ ɢ 

ɫɩɨɪɬɢɜɧɵɣ 
ɡɚɥɵ 

7 

 

1 ɉɚɪɤɟɬɧɚɹ ɞɨɫɤɚ ɢɡ ɞɭɛɚ 
15 ɦɦ 
2 ɉɚɪɨɢɡɨɥɹɰɢɹ 
3 ɉɪɨɛɤɨɜɚɹ ɩɨɞɥɨɠɤɚ 2 ɦɦ 
4 Ƚɢɞɪɨɢɡɨɥɹɰɢɹ 
5 CLT-ɩɚɧɟɥɶ 123 ɦɦ 

291,41 

 

ɋɩɟɰɢɮɢɤɚɰɢɹ ɡɚɩɨɥɧɟɧɢɹ ɨɤɨɧɧɵɯ ɢ ɞɜɟɪɧɵɯ ɩɪɨёɦɨɜ ɩɪɢɜɟɞɟɧɚ ɜ 
ɬɚɛɥɢɰɟ 1.4. 
Ɍɚɛɥɢɰɚ 1.4 – ɋɩɟɰɢɮɢɤɚɰɢɹ ɡɚɩɨɥɧɟɧɢɹ ɨɤɨɧɧɵɯ ɢ ɞɜɟɪɧɵɯ ɩɪɨёɦɨɜ 

Ɇɚɪɤɚ Ɉɛɨɡɧɚɱɟɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ Ʉɨɥɢɱɟɫɬɜɨ ɉɪɢɦɟɱɚɧɢɟ 
1 2 3 4 5 

Ɉɤɧɚ 
1 ȽɈɋɌ 11214-86 Ɉɋ12-9ȼ 22  
2 ȽɈɋɌ 11214-86 Ɉɋ12-12ȼ 13  
3 ȽɈɋɌ 11214-86 Ɉɋ12-18ȼ 44  

Ⱦɜɟɪɢ 
1 ȽɈɋɌ 24698-81 Ⱦɇ21-15Ⱥ 1  
2 ȽɈɋɌ 24698-81 Ⱦɇ21-15 3  
3 ȽɈɋɌ 24698-81 Ⱦɇ21-10 62  
4 ȽɈɋɌ 24698-81 Ⱦɇ21-13 6  
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1.1.5 Ɉɩɢɫɚɧɢɟ ɚɪɯɢɬɟɤɬɭɪɧɵɯ ɪɟɲɟɧɢɣ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ 
ɟɫɬɟɫɬɜɟɧɧɨɟ ɨɫɜɟɳɟɧɢɟ ɩɨɦɟɳɟɧɢɣ ɫ ɩɨɫɬɨɹɧɧɵɦ ɩɪɟɛɵɜɚɧɢɟɦ ɥɸɞɟɣ 

 

Ɉɛɴɟɦɧɨ-ɩɥɚɧɢɪɨɜɨɱɧɵɟ ɪɟɲɟɧɢɹ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɡɞɚɧɢɹ ɨɛɟɫɩɟɱɢɜɚɸɬ 
ɟɫɬɟɫɬɜɟɧɧɨɟ ɨɫɜɟɳɟɧɢɟ ɩɨɦɟɳɟɧɢɣ ɱɟɪɟɡ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɫɜɟɬɨɜɵɟ ɩɪɨɟɦɵ. 
ɋɜɟɬɨɜɵɟ ɩɪɨɟɦɵ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɵ ɫ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ɋɉ 52.13330.2011 
ȿɫɬɟɫɬɜɟɧɧɨɟ ɢ ɢɫɤɭɫɫɬɜɟɧɧɨɟ ɨɫɜɟɳɟɧɢɟ. 

ȼɫɟ ɨɫɧɨɜɧɵɟ ɩɨɦɟɳɟɧɢɹ ȾɈɍ ɫ ɩɨɫɬɨɹɧɧɵɦ ɩɪɟɛɵɜɚɧɢɟɦ ɥɸɞɟɣ ɢɦɟɸɬ 
ɟɫɬɟɫɬɜɟɧɧɨɟ ɨɫɜɟɳɟɧɢɟ. 

ɂɫɤɭɫɫɬɜɟɧɧɨɟ ɨɫɜɟɳɟɧɢɟ ɜ ɡɞɚɧɢɢ ȾɈɍ ɜɵɩɨɥɧɟɧɨ ɫ ɩɨɦɨɳɶɸ 
ɥɸɦɢɧɟɫɰɟɧɬɧɵɯ ɥɚɦɩ ɢ ɝɚɥɨɝɟɧɧɵɯ ɥɚɦɩ ɧɚɤɚɥɢɜɚɧɢɹ. 

Ɋɚɡɦɟɳɟɧɢɟ ɢ ɨɪɢɟɧɬɚɰɢɹ ɛɥɢɡɥɟɠɚɳɢɯ ɨɛɴɟɤɬɨɜ ɧɟ ɜɥɢɹɟɬ ɧɚ 
ɟɫɬɟɫɬɜɟɧɧɨɟ ɨɫɜɟɳɟɧɢɟ ɩɨɦɟɳɟɧɢɣ. Ɂɚɬɟɧɟɧɢɟ ɡɞɚɧɢɹ ɫɨɫɟɞɧɢɦɢ ɨɛɴɟɤɬɚɦɢ ɢ 
ɷɥɟɦɟɧɬɚɦɢ ɪɟɥɶɟɮɚ ɧɟ ɩɪɨɢɫɯɨɞɢɬ. 

 
1.1.6 Ɉɩɢɫɚɧɢɟ ɚɪɯɢɬɟɤɬɭɪɧɨ-ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ, 

ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɡɚɳɢɬɭ ɩɨɦɟɳɟɧɢɣ ɨɬ ɲɭɦɚ, ɜɢɛɪɚɰɢɢ ɢ ɞɪɭɝɨɝɨ 
ɜɨɡɞɟɣɫɬɜɢɹ 

 
ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɡɞɚɧɢɹ ȾɈɍ ɛɵɥɢ ɩɪɢɦɟɧɟɧɵ ɩɥɚɧɢɪɨɜɨɱɧɵɟ 

ɪɟɲɟɧɢɹ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɡɚɳɢɬɭ ɝɪɭɩɩɨɜɵɯ ɩɨɦɟɳɟɧɢɣ ɢ ɨɫɨɛɟɧɧɨ ɫɩɚɥɟɧ 
ɞɟɬɫɤɨɝɨ ɫɚɞɚ ɨɬ ɲɭɦɚ ɢ ɜɢɛɪɚɰɢɢ ɢɧɠɟɧɟɪɧɨɝɨ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ. 

Ⱦɥɹ ɭɫɬɪɚɧɟɧɢɹ ɲɭɦɚ, ɜɨɡɧɢɤɚɸɳɟɝɨ ɩɪɢ ɪɚɛɨɬɟ ɜɟɧɬɢɥɹɰɢɨɧɧɵɯ 
ɭɫɬɚɧɨɜɨɤ, ɢɫɩɨɥɶɡɭɸɬɫɹ ɲɭɦɨɝɥɭɲɢɬɟɥɢ ɢ ɝɢɛɤɢɟ ɜɫɬɚɜɤɢ (ɫɨɞɟɪɠɚɳɢɟ 
ɡɜɭɤɨɩɨɝɥɨɳɚɸɳɢɟ ɦɚɬɟɪɢɚɥɵ). ɍɪɨɜɟɧɶ ɡɜɭɤɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɨɬ 
ɜɟɧɬɢɥɹɰɢɨɧɧɵɯ ɭɫɬɚɧɨɜɨɤ ɧɟ ɩɪɟɜɵɲɚɟɬ ɧɨɪɦɚɬɢɜɧɵɯ ɡɧɚɱɟɧɢɣ, ɱɬɨ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɬɪɟɛɨɜɚɧɢɹ ɋɇɢɉ 23-03-2003 Ɂɚɳɢɬɚ ɨɬ ɲɭɦɚ. 

ɉɪɨɰɟɫɫɨɜ, ɩɪɢɜɨɞɹɳɢɯ ɤ ɩɨɜɵɲɟɧɢɸ ɪɚɞɢɚɰɢɢ, ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɢ 
ɞɪɭɝɢɯ ɜɢɞɨɜ ɢɡɥɭɱɟɧɢɹ ɜ ɡɞɚɧɢɢ ɧɟ ɩɪɟɞɭɫɦɨɬɪɟɧɨ. ɂɧɵɯ ɩɪɨɰɟɫɫɨɜ, 
ɩɪɢɜɨɞɹɳɢɯ ɤ ɧɚɪɭɲɟɧɢɸ ɷɤɫɩɥɭɚɬɚɰɢɢ ɡɞɚɧɢɹ, ɜɥɢɹɸɳɢɯ ɧɚ ɤɨɧɫɬɪɭɤɬɢɜɧɭɸ 
ɢ ɢɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ ɜ ɡɞɚɧɢɢ, ɧɟ ɩɪɨɢɫɯɨɞɢɬ. 

 
1.1.7 Ɉɩɢɫɚɧɢɟ ɪɟɲɟɧɢɣ ɩɨ ɫɜɟɬɨɨɝɪɚɠɞɟɧɢɸ ɨɛɴɟɤɬɚ, 

ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɛɟɡɨɩɚɫɧɨɫɬɶ ɩɨɥɟɬɚ ɜɨɡɞɭɲɧɵɯ ɫɭɞɨɜ 
 
Ɉɬɦɟɬɤɚ ɡɞɚɧɢɹ ȾɈɍ ɩɨ ɜɵɫɨɬɟ ɫɨɫɬɚɜɥɹɟɬ 11,0 ɦ, ɱɬɨ ɝɨɪɚɡɞɨ ɧɢɠɟ, ɱɟɦ 

45 ɦ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɟɞɩɪɢɧɢɦɚɬɶ ɪɟɲɟɧɢɹ ɩɨ ɫɜɟɬɨɨɝɪɚɠɞɟɧɢɸ ɜɟɪɯɧɟɣ 
ɥɢɧɢɢ ɮɚɫɚɞɨɜ ɞɟɬɫɤɨɝɨ ɫɚɞɚ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɛɟɡɨɩɚɫɧɨɫɬɶ ɩɨɥёɬɨɜ 
ɜɨɡɞɭɲɧɵɯ ɫɭɞɨɜ, ɧɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɢ. 
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1.1.8 Ɉɩɢɫɚɧɢɟ ɪɟɲɟɧɢɣ ɩɨ ɞɟɤɨɪɚɬɢɜɧɨ-ɯɭɞɨɠɟɫɬɜɟɧɧɨɣ ɢ ɰɜɟɬɨɜɨɣ 
ɨɬɞɟɥɤɟ ɢɧɬɟɪɶɟɪɨɜ - ɞɥɹ ɨɛɴɟɤɬɨɜ ɧɟɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ 

 
ȼɧɭɬɪɟɧɧɢɣ ɢɧɬɟɪɶɟɪ ɩɨɦɟɳɟɧɢɣ ɜɵɞɟɪɠɚɧ ɜ ɤɨɧɫɬɪɭɤɬɢɜɧɨɦ ɫɬɢɥɟ ɫ 

ɩɪɢɦɟɧɟɧɢɟɦ ɩɚɫɬɟɥɶɧɵɯ ɰɜɟɬɨɜ ɢ ɹɪɤɢɯ ɚɤɰɟɧɬɨɜ ɜ ɨɤɪɚɫɤɟ ɫɬɟɧ ɢ ɩɟɪɟɝɨɪɨɞɨɤ, 
ɱɬɨ ɯɚɪɚɤɬɟɪɧɨ ɞɥɹ ɨɬɞɟɥɤɢ ɩɨɦɟɳɟɧɢɣ ɡɞɚɧɢɣ ȾɈɍ. ɉɪɢ ɷɬɨɦ ɜɫɟ ɷɥɟɦɟɧɬɵ 
ɢɧɬɟɪɶɟɪɚ ɜɵɩɨɥɧɟɧɵ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɫɨɜɪɟɦɟɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɢ ɤɨɧɫɬɪɭɤɰɢɣ ɢ 
ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɜɫɟɦ ɬɪɟɛɨɜɚɧɢɹɦ ɩɨɠɚɪɧɨɣ ɢ ɢɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ.  

 
1.2 Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ ɢ ɨɛɴɟɦɧɨ-ɩɥɚɧɢɪɨɜɨɱɧɵɟ ɪɟɲɟɧɢɹ 
 
1.2.1 ɋɜɟɞɟɧɢɹ ɨ ɬɨɩɨɝɪɚɮɢɱɟɫɤɢɯ, ɢɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ, 

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

 
ɉɪɨɟɤɬɢɪɭɟɦɨɟ ɡɞɚɧɢɟ ɪɚɫɩɨɥɨɠɟɧɨ ɧɚ ɫɜɨɛɨɞɧɵɯ ɨɬ ɡɚɫɬɪɨɣɤɢ ɡɟɦɥɹɯ ɝ. 

Ʉɪɚɫɧɨɹɪɫɤɚ, ɨɬɧɨɫɹɳɢɯɫɹ ɩɨ ɤɚɬɟɝɨɪɢɢ ɤ ɡɟɦɥɹɦ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ. ɍɱɚɫɬɨɤ 
ɩɨɞ ɡɚɫɬɪɨɣɤɭ ɪɚɫɩɨɥɨɠɟɧ ɜ ɐɟɧɬɪɚɥɶɧɨɦ ɪɚɣɨɧɟ ɩɨ ɭɥ. Ʉɚɪɚɭɥɶɧɨɣ ɢ ɝɪɚɧɢɱɢɬ 
ɫ ɬɚɤɢɦɢ ɧɟɞɚɜɧɨ ɩɨɫɬɪɨɟɧɧɵɦɢ ɦɢɤɪɨɪɚɣɨɧɚɦɢ, ɤɚɤ «ɋɜɟɬɥɵɣ», 
«ɉɪɟɨɛɪɚɠɟɧɫɤɢɣ», «ɋɥɨɛɨɞɚ ȼɟɫɧɵ», ɚ ɬɚɤɠɟ ɥɟɞɨɜɵɦ ɞɜɨɪɰɨɦ «Ⱥɪɟɧɚ-ɋɟɜɟɪ» 
(ɪɢɫɭɧɨɤ 2.1). 

 

 
Ɋɢɫɭɧɨɤ 2.1 – ɋɢɬɭɚɰɢɨɧɧɵɣ ɩɥɚɧ 

 
Ⱦɚɧɧɵɣ ɪɚɣɨɧ ɝɨɪɨɞɚ ɞɨɜɨɥɶɧɨ ɱɚɫɬɨ ɧɚɯɨɞɢɬɫɹ ɜ ɡɨɧɟ ɡɚɝɪɹɡɧɟɧɢɹ 

ɜɨɡɞɭɯɚ, ɩɪɟɜɵɲɚɸɳɟɝɨ ɡɧɚɱɟɧɢɹ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ 
ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ. ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɞɨɲɤɨɥɶɧɨɝɨ ɭɱɪɟɠɞɟɧɢɹ ɧɚ ɷɬɨɣ ɬɟɪɪɢɬɨɪɢɢ 
ɩɨɡɜɨɥɢɬ ɧɟ ɛɟɫɩɨɤɨɢɬɶɫɹ ɝɪɚɠɞɚɧɚɦ ɨ ɫɨɫɬɨɹɧɢɢ ɡɞɨɪɨɜɶɹ ɫɜɨɢɯ ɞɟɬɟɣ, 
ɩɪɟɛɵɜɚɸɳɢɯ ɜ ɞɟɬɫɤɨɦ ɫɚɞɭ, ɩɨɫɬɪɨɟɧɧɵɯ ɢɡ ɷɤɨɥɨɝɢɱɟɫɤɢ ɱɢɫɬɵɯ ɦɚɬɟɪɢɚɥɨɜ. 

  ɉɪɨɟɤɬɢɪɭɟɦɨɟ ɡɞɚɧɢɟ ɩɨ ɡɚɜɟɪɲɟɧɢɸ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɧɚɯɨɞɢɬɶɫɹ ɜ 
ɲɚɝɨɜɨɣ ɞɨɫɬɭɩɧɨɫɬɢ ɨɬ ɠɢɥɵɯ ɡɞɚɧɢɣ ɢ ɞɨɩɨɥɧɢɬ ɭɠɟ ɫɭɳɟɫɬɜɭɸɳɢɟ 
ɤɨɦɩɥɟɤɫɵ. 

Ʉɪɚɫɧɨɹɪɫɤ ɨɬɧɨɫɢɬɫɹ ɤ ɤɥɢɦɚɬɢɱɟɫɤɨɦɭ ɩɨɞɪɚɣɨɧɭ Iȼ [6, ɩɪɢɥ. Ⱥ].  
Ⱥɛɫɨɥɸɬɧɚɹ ɦɢɧɢɦɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ − ɦɢɧɭɫ 48°ɋ [6, ɬɚɛɥ. 3.1]. 
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Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɧɚɢɛɨɥɟɟ ɯɨɥɨɞɧɵɯ ɫɭɬɨɤ, ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ        0,98 
− ɦɢɧɭɫ 42°ɋ [6, ɬɚɛɥ. 3.1]. 

Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɧɚɢɛɨɥɟɟ ɯɨɥɨɞɧɨɣ ɩɹɬɢɞɧɟɜɤɢ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 
0,98 − ɦɢɧɭɫ 40°ɋ [6, ɬɚɛɥ. 3.1]. 

ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɟɪɢɨɞɚ ɫɨ ɫɪɟɞɧɟɫɭɬɨɱɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ             ɧɢɠɟ 
0°ɋ − 171 ɫɭɬɨɤ [6, ɬɚɛɥ. 3.1]. 

ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɟɪɢɨɞɚ ɫɨ ɫɪɟɞɧɟɫɭɬɨɱɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɧɢɠɟ    
ɩɥɸɫ 8°ɋ − 233 ɫɭɬɨɤ [6, ɬɚɛɥ. 3.1]. 

ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɫɨ ɫɪɟɞɧɟɫɭɬɨɱɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ              ɧɢɠɟ 
0°ɋ − ɦɢɧɭɫ 8,1°ɋ [6, ɬɚɛɥ. 3.1]. 

ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɫɨ ɫɪɟɞɧɟɫɭɬɨɱɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɧɢɠɟ     ɩɥɸɫ 
8°ɋ − ɦɢɧɭɫ 4,8°ɋ [6, ɬɚɛɥ. 3.1]. 

ɋɪɟɞɧɹɹ ɦɟɫɹɱɧɚɹ ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ ɜɨɡɞɭɯɚ ɧɚɢɛɨɥɟɟ ɯɨɥɨɞɧɨɝɨ 
ɦɟɫɹɰɚ − 78 % [6, ɬɚɛɥ. 3.1]. 

ɋɪɟɞɧɹɹ ɦɟɫɹɱɧɚɹ ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ ɜɨɡɞɭɯɚ ɧɚɢɛɨɥɟɟ ɬɟɩɥɨɝɨ 
ɦɟɫɹɰɚ − 70 % [6, ɬɚɛɥ. 4.1]. 

Ɂɨɧɚ ɜɥɚɠɧɨɫɬɢ – ɫɭɯɚɹ [7, ɩɪɢɥ. ȼ]. 
ɋɧɟɝɨɜɨɣ ɪɚɣɨɧ – III [8, ɩɪɢɥ. ȿ]. 
ɇɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɜɟɫɚ ɫɧɟɝɨɜɨɝɨ ɩɨɤɪɨɜɚ ɧɚ 1 ɦ² ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ 

ɩɨɜɟɪɯɧɨɫɬɢ ɡɟɦɥɢ ɪɚɜɧɨ 1,5 ɤɉɚ [8, ɬɚɛɥ. 10.1]. 
ȼɟɬɪɨɜɨɣ ɪɚɣɨɧ – III  [8, ɩɪɢɥ. ȿ]. 
ɇɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɜɟɬɪɨɜɨɝɨ ɞɚɜɥɟɧɢɹ - 0,38 ɤɉɚ [8, ɬɚɛɥ. 11.1]. 
 
1.2.2 Ɉɩɢɫɚɧɢɟ ɢ ɨɛɨɫɧɨɜɚɧɢɟ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɪɟɲɟɧɢɣ ɡɞɚɧɢɣ ɢ 

ɫɨɨɪɭɠɟɧɢɣ, ɜɤɥɸɱɚɹ ɢɯ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɟ ɫɯɟɦɵ, ɩɪɢɧɹɬɵɟ ɩɪɢ 
ɜɵɩɨɥɧɟɧɢɢ ɪɚɫɱɟɬɨɜ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ 
 

Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɫɯɟɦɚ ɡɞɚɧɢɹ – ɤɚɪɤɚɫɧɚɹ.   
Ɂɚ ɨɬɧɨɫɢɬɟɥɶɧɭɸ ɨɬɦɟɬɤɭ 0,000 ɩɪɢɧɹɬɚ ɨɬɦɟɬɤɚ ɱɢɫɬɨɝɨ ɩɨɥɚ 1-ɝɨ ɷɬɚɠɚ, 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɚɛɫɨɥɸɬɧɨɣ ɨɬɦɟɬɤɟ +0,450 ɦ. 
ȼɵɫɨɬɚ ɡɞɚɧɢɹ – 9,7 ɦ. 
ȼɵɫɨɬɚ ɷɬɚɠɟɣ – 3,0 ɦ. 
Ɍɟɦɩɟɪɚɬɭɪɧɨ-ɜɥɚɠɧɨɫɬɧɵɟ ɭɫɥɨɜɢɹ ɷɤɫɩɥɭɚɬɚɰɢɢ – Ⱥ (ɷɤɫɩɥɭɚɬɚɰɢɹ 

ɨɬɚɩɥɢɜɚɟɦɵɯ ɡɞɚɧɢɣ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɨɬ 12℃ ɞɨ 24℃ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɜɥɚɠɧɨɫɬɢ 
ɜɨɡɞɭɯɚ ɨɬ 50% ɞɨ 60 %) [7, ɬɚɛɥ.2].  

ȼɥɚɠɧɨɫɬɧɵɣ ɪɟɠɢɦ ɩɨɦɟɳɟɧɢɹ: ɧɨɪɦɚɥɶɧɵɣ (ɜɥɚɠɧɨɫɬɶ ɜɧɭɬɪɟɧɧɟɝɨ 
ɜɨɡɞɭɯɚ ɨɬ 50% ɞɨ 60% ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ ɨɬ 12ɋ ɞɨ 24ɋ) 
[7, ɬɚɛɥ. 1].  

Ʉɥɚɫɫ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɡɞɚɧɢɹ – Ʉɋ-3, ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ 
ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ߛ𝑛 = 1,1 [9].  

ɋɬɟɩɟɧɶ ɨɝɧɟɫɬɨɣɤɨɫɬɢ – I [10].  
Ʉɥɚɫɫ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ – ɋ0 [10].  
Ʉɥɚɫɫ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ – Ʉ0 [10]. 
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ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɤɨɧɫɬɪɭɤɰɢɣ ɡɞɚɧɢɹ ɢ ɟɝɨ ɢɧɠɟɧɟɪɧɵɯ ɫɢɫɬɟɦ ɩɪɢɜɟɞɟɧɵ 
ɜ ɬɚɛɥɢɰɟ 1.5 ɢ 1.6 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
Ɍɚɛɥɢɰɚ 1.5 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɤɨɧɫɬɪɭɤɰɢɣ ɡɞɚɧɢɹ 

Ʉɨɧɫɬɪɭɤɰɢɢ ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ 
1 2 

Ɏɭɧɞɚɦɟɧɬɵ 
ɋɬɨɥɛɱɚɬɵɟ ɦɨɧɨɥɢɬɧɵɟ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɧɚ ɟɫɬɟɫɬɜɟɧɧɨɦ 
ɨɫɧɨɜɚɧɢɢ. Ɇɚɬɟɪɢɚɥ ɮɭɧɞɚɦɟɧɬɨɜ - ɛɟɬɨɧ ɤɥɚɫɫɚ ȼ20, ɚɪɦɚɬɭɪɚ 
Ⱥ400 (Ⱥ-III).  

Ʉɨɥɨɧɧɵ ɂɡ ɤɥɟɟɧɨɣ ɞɪɟɜɟɫɢɧɵ  
Ȼɚɥɤɢ ɂɡ ɤɥɟɟɧɨɣ ɞɪɟɜɟɫɢɧɵ ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɪɚɡɦɟɪɨɜ 
ɇɚɪɭɠɧɵɟ ɫɬɟɧɵ CLT-ɩɚɧɟɥɢ ɬɨɥɳɢɧɨɣ 215 ɦɦ ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɪɚɡɦɟɪɨɜ 
ȼɧɭɬɪɟɧɧɢɟ ɫɬɟɧɵ CLT-ɩɚɧɟɥɢ ɬɨɥɳɢɧɨɣ 215 ɦɦ ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɪɚɡɦɟɪɨɜ 
ɉɟɪɟɝɨɪɨɞɤɢ CLT-ɩɚɧɟɥɢ ɬɨɥɳɢɧɨɣ 106 ɦɦ ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɪɚɡɦɟɪɨɜ 
ɉɟɪɟɤɪɵɬɢɹ CLT-ɩɚɧɟɥɢ ɬɨɥɳɢɧɨɣ 123 ɦɦ ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɪɚɡɦɟɪɨɜ 
Ʌɟɫɬɧɢɱɧɵɟ ɦɚɪɲɢ Ⱦɟɪɟɜɹɧɧɵɟ ɫ ɩɨɞɲɢɜɤɨɣ ɞɨɫɤɚɦɢ ɨɛɲɢɜɤɢ 

Ʉɪɨɜɥɹ 
ɍɬɟɩɥёɧɧɚɹ ɩɪɢ ɩɨɦɨɳɢ ɛɟɫɲɨɜɧɨɝɨ ɭɬɟɩɥɢɬɟɥɹ ɷɤɨɜɚɬɚ 
«LUCHEX eco», ɫ  ɩɚɪɨ- ɢ ɝɢɞɪɨɢɡɨɥɹɰɢɟɣ ɢ ɨɪɝɚɧɢɡɨɜɚɧɧɵɦ 
ɜɧɭɬɪɟɧɧɢɦ ɜɨɞɨɫɬɨɤɨɦ. 

 

Ɍɚɛɥɢɰɚ 1.6 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɠɟɧɟɪɧɵɯ ɫɢɫɬɟɦ ɡɞɚɧɢɹ 
ɂɧɠɟɧɟɪɧɵɟ ɫɢɫɬɟɦɵ ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ 

1 2 
ɗɥɟɤɬɪɨɫɧɚɛɠɟɧɢɟ ɋɭɳɟɫɬɜɭɸɳɟɟ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɟ 
ȼɨɞɨɫɧɚɛɠɟɧɢɟ ɋɭɳɟɫɬɜɭɸɳɟɟ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɟ 
ȼɨɞɨɨɬɜɟɞɟɧɢɟ ɋɭɳɟɫɬɜɭɸɳɟɟ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɟ 
Ɉɬɨɩɥɟɧɢɟ ɋɭɳɟɫɬɜɭɸɳɟɟ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɟ 
ȼɟɧɬɢɥɹɰɢɹ ɉɪɢɬɨɱɧɨ-ɜɵɬɹɠɧɚɹ 

 
ȼɨɤɪɭɝ ɡɞɚɧɢɹ ɜɵɩɨɥɧɹɟɬɫɹ ɛɟɬɨɧɧɚɹ ɨɬɦɨɫɬɤɚ ɧɚ ɳɟɛɟɧɨɱɧɨɦ ɨɫɧɨɜɚɧɢɢ 

ɲɢɪɢɧɨɣ 1000 ɦɦ. 
 

1.2.3 Ɉɩɢɫɚɧɢɟ ɢ ɨɛɨɫɧɨɜɚɧɢɟ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ 
ɧɟɨɛɯɨɞɢɦɭɸ ɩɪɨɱɧɨɫɬɶ, ɭɫɬɨɣɱɢɜɨɫɬɶ, ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɭɸ ɧɟɢɡɦɟɧɹɟɦɨɫɬɶ 
ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɨɛɴɟɤɬɚ ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜ ɰɟɥɨɦ, ɚ ɬɚɤɠɟ 
ɢɯ ɨɬɞɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɭɡɥɨɜ, ɞɟɬɚɥɟɣ ɜ ɩɪɨɰɟɫɫɟ 
ɢɡɝɨɬɨɜɥɟɧɢɹ, ɩɟɪɟɜɨɡɤɢ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɴɟɤɬɚ 
ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

 
ɉɪɨɫɬɪɚɧɫɬɜɟɧɧɚɹ ɠɟɫɬɤɨɫɬɶ ɡɞɚɧɢɹ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɠɟɫɬɤɢɦ 

ɡɚɳɟɦɥɟɧɢɟɦ ɤɨɥɨɧɧ ɜ ɮɭɧɞɚɦɟɧɬɵ ɢ ɧɚɞɟɠɧɵɦɢ ɫɨɟɞɢɧɟɧɢɹɦɢ ɭɡɥɨɜ. 
 

1.2.4 Ɉɩɢɫɚɧɢɟ ɢ ɨɛɨɫɧɨɜɚɧɢɟ ɩɪɢɧɹɬɵɯ ɨɛɴɟɦɧɨ-ɩɥɚɧɢɪɨɜɨɱɧɵɯ 
ɪɟɲɟɧɢɣ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɨɛɴɟɤɬɚ ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

 
Ɂɞɚɧɢɟ ɹɜɥɹɟɬɫɹ ɜɫɬɪɨɟɧɧɨ-ɩɪɢɫɬɪɨɟɧɧɵɦ ɤ ɦɧɨɝɨɷɬɚɠɧɨɦɭ ɠɢɥɨɦɭ ɞɨɦɭ. 
ȼ ɩɥɚɧɟ ɡɞɚɧɢɟ ɞɟɬɫɤɨɝɨ ɫɚɞɚ ɢɦɟɟɬ ɮɨɪɦɭ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ. Ƚɚɛɚɪɢɬɧɵɟ 

ɪɚɡɦɟɪɵ ɡɞɚɧɢɹ ɜ ɨɫɹɯ «Ⱥ-Ⱦ/1-8» ɫɨɫɬɚɜɥɹɸɬ 14,0ɯ41,225 ɦ. 
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ȼɵɫɨɬɚ ɩɨɦɟɳɟɧɢɣ ɫɨɝɥɚɫɧɨ ɩɪɨɟɤɬɭ ɫɨɫɬɚɜɥɹɟɬ 3 ɦ ɨɬ ɩɨɥɚ ɞɨ ɩɨɬɨɥɤɚ.  
ɉɥɚɧɢɪɨɜɨɱɧɵɦɢ ɪɟɲɟɧɢɹɦɢ ɨɛɴɟɤɬɚ ɨɛɟɫɩɟɱɢɜɚɸɬɫɹ ɮɭɧɤɰɢɨɧɚɥɶɧɨ 

ɨɛɨɫɧɨɜɚɧɧɵɟ ɜɡɚɢɦɨɫɜɹɡɢ ɦɟɠɞɭ ɨɬɞɟɥɶɧɵɦɢ ɩɨɦɟɳɟɧɢɹɦɢ ɪɚɡɥɢɱɧɨɝɨ 
ɧɚɡɧɚɱɟɧɢɹ. 

ȼɟɪɬɢɤɚɥɶɧɵɦɢ ɤɨɦɦɭɧɢɤɚɰɢɹɦɢ ɫɥɭɠɚɬ 2 ɥɟɫɬɧɢɱɧɵɟ ɤɥɟɬɤɢ ɜɧɭɬɪɢ 
ɡɞɚɧɢɹ. 

ɉɪɨɟɤɬɨɦ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɢ ɨɛɴɟɦɧɨ-ɩɥɚɧɢɪɨɜɨɱɧɵɟ 
ɪɟɲɟɧɢɹ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ ɡɞɚɧɢɹ ɢ ɷɜɚɤɭɚɰɢɸ ɥɸɞɟɣ ɜ 
ɫɥɭɱɚɟ ɩɨɠɚɪɚ. 

Ɍɚɤ ɠɟ ɨɛɴёɦɧɨ-ɩɥɚɧɢɪɨɜɨɱɧɵɟ ɪɟɲɟɧɢɹ ɡɞɚɧɢɹ ɨɛɟɫɩɟɱɢɜɚɸɬ ɬɪɟɛɭɟɦɨɟ 
ɟɫɬɟɫɬɜɟɧɧɨɟ ɨɫɜɟɳɟɧɢɟ ɢ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɢɧɫɨɥɹɰɢɢ, ɫɚɧɢɬɚɪɧɨ-
ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɢɟ ɢ ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɨɯɪɚɧɟ ɡɞɨɪɨɜɶɹ ɥɸɞɟɣ ɢ 
ɨɤɪɭɠɚɸɳɟɣ ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɵ. 

ɇɚɪɭɠɧɵɟ ɨɝɪɚɠɞɚɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɡɞɚɧɢɹ ɨɛɟɫɩɟɱɢɜɚɸɬ ɬɪɟɛɭɟɦɭɸ 
ɬɟɦɩɟɪɚɬɭɪɭ ɢ ɨɬɫɭɬɫɬɜɢɟ ɤɨɧɞɟɧɫɚɰɢɢ ɜɥɚɝɢ ɧɚ ɜɧɭɬɪɟɧɧɢɯ ɩɨɜɟɪɯɧɨɫɬɹɯ ɫɬɟɧ 
ɩɨɦɟɳɟɧɢɣ ɢ ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɧɚɤɨɩɥɟɧɢɹ ɢɡɥɢɲɧɟɣ ɜɥɚɝɢ ɜ ɤɨɧɫɬɪɭɤɰɢɹɯ. 

 
1.2.5 Ɉɛɨɫɧɨɜɚɧɢɟ ɧɨɦɟɧɤɥɚɬɭɪɵ, ɤɨɦɩɨɧɨɜɤɢ ɢ ɩɥɨɳɚɞɟɣ 

ɩɨɦɟɳɟɧɢɣ ɨɫɧɨɜɧɨɝɨ, ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ, ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɢ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɧɚɡɧɚɱɟɧɢɹ 

 
Ɉɫɧɨɜɧɵɦɢ ɩɨɦɟɳɟɧɢɹɦɢ ɨɛɴɟɤɬɚ ɹɜɥɹɸɬɫɹ ɝɪɭɩɩɨɜɵɟ ɹɱɟɣɤɢ 

ɞɨɲɤɨɥɶɧɵɯ ɝɪɭɩɩ ɪɚɡɥɢɱɧɨɣ ɩɥɨɳɚɞɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɥɢɱɟɫɬɜɚ 
ɟɞɢɧɨɜɪɟɦɟɧɧɨ ɩɪɟɛɵɜɚɸɳɢɯ ɜ ɧɢɯ ɱɟɥɨɜɟɤ.  

ɉɨɦɟɳɟɧɢɹ ɩɟɪɜɨɝɨ ɷɬɚɠɚ ɫɨɨɛɳɚɸɬɫɹ ɫ ɜɟɫɬɢɛɸɥɟɦ ɝɥɚɜɧɨɝɨ ɜɯɨɞɚ, ɚ 
ɬɚɤɠɟ ɢɦɟɸɬ ɱɟɪɟɡ ɬɚɦɛɭɪɵ ɧɚɪɭɠɭ. ɉɨɦɟɳɟɧɢɹ ɜɬɨɪɨɝɨ ɢ ɬɪɟɬɶɟɝɨ ɷɬɚɠɟɣ 
ɪɚɫɩɨɥɨɠɟɧɵ ɩɨ ɜɫɟɣ ɩɥɨɳɚɞɢ ɡɞɚɧɢɹ ɢ ɢɦɟɸɬ ɜɵɯɨɞɵ ɜ ɨɛɳɢɟ ɤɨɪɢɞɨɪɵ. 

ɇɚ ɤɚɠɞɨɦ ɷɬɚɠɟ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɫɚɧɭɡɥɵ. ɉɥɨɳɚɞɢ ɢ ɤɨɧɮɢɝɭɪɚɰɢɹ ɷɬɢɯ 
ɩɨɦɟɳɟɧɢɣ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɧɨɪɦɚɬɢɜɧɵɦ ɢ ɩɨɡɜɨɥɹɸɬ ɨɛɟɫɩɟɱɢɬɶ ɪɚɰɢɨɧɚɥɶɧɭɸ 
ɪɚɫɫɬɚɧɨɜɤɭ ɫɚɧɢɬɚɪɧɵɯ ɩɪɢɛɨɪɨɜ ɢ ɭɞɨɛɧɨɟ ɢɯ ɢɫɩɨɥɶɡɨɜɚɧɢɟ. 
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2 Ɋɚɫɱɟɬɧɨ-ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɪɚɡɞɟɥ 
 
2.1 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ CLT-ɩɚɧɟɥɢ 

 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
ɉɥɢɬɚ ɩɨɤɪɵɬɢɹ – ɩɹɬɢɫɥɨɣɧɚɹ CLT-ɩɚɧɟɥɶ ɨɬ ɩɪɨɢɡɜɨɞɢɬɟɥɹ 

«ɉɪɨɦɫɬɪɨɣɥɟɫ». Ɋɚɡɦɟɪɵ ɩɥɢɬɵ ɜ ɩɥɚɧɟ 13253500 ɦɦ. Ɇɚɬɟɪɢɚɥ ɩɚɧɟɥɢ – 
ɞɪɟɜɟɫɢɧɚ (ɫɨɫɧɚ 3 ɫɨɪɬɚ). ɍɬɟɩɥɢɬɟɥɶ – ɷɤɨɜɚɬɚ «LUCHEX eco», ɛɟɫɲɨɜɧɚɹ 
ɬɟɩɥɨɢɡɨɥɹɰɢɹ. ɉɚɪɨɢɡɨɥɹɰɢɹ ɢɡ ɩɨɥɢɷɬɢɥɟɧɨɜɨɣ ɩɥёɧɤɢ ɬɨɥɳɢɧɨɣ 0,2 ɦɦ. 
ȼɨɡɞɭɲɧɚɹ ɩɪɨɫɥɨɣɤɚ ɧɚɞ ɭɬɟɩɥɢɬɟɥɟɦ – ɜɟɧɬɢɥɢɪɭɟɦɚɹ ɜɞɨɥɶ ɩɚɧɟɥɢ.  

Ʉɨɦɩɨɧɨɜɤɚ ɪɚɛɨɱɟɝɨ ɫɟɱɟɧɢɹ ɩɥɢɬɵ 
ɒɢɪɢɧɭ ɩɥɢɬɵ ɢɡ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɫɨɨɛɪɚɠɟɧɢɣ b = ͳ͵ʹͷ ɦɦ. Ⱦɥɢɧɭ 

ɩɥɢɬɵ ɫ ɭɱёɬɨɦ ɩɥɨɳɚɞɨɤ ɨɩɢɪɚɧɢɹ ɩɪɢ ɩɪɨɥёɬɟ ɦɟɠɞɭ ɨɫɹɦɢ 3,5 ɦ ɩɪɢɧɢɦɚɟɦ l୮ = ͵ͷͲͲ. ȼɵɫɨɬɚ ɩɚɧɟɥɢ ɩɪɢɧɹɬɚ h୬= 123 ɦɦ, ɱɬɨ ɫɨɫɬɚɜɥɹɟɬ                  
123/3500  = 1/28 > 1/35. 

ɋɛɨɪ ɧɚɝɪɭɡɨɤ ɧɚ ɩɚɧɟɥɶ 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɷɥɟɦɟɧɬɚ, ɧɚ ɤɨɬɨɪɵɣ ɞɟɣɫɬɜɭɟɬ ɧɚɢɛɨɥɶɲɚɹ 

ɪɚɫɩɪɟɞɟɥёɧɧɚɹ ɧɚɝɪɭɡɤɚ, ɩɪɟɞɫɬɚɜɢɦ ɫɛɨɪ ɧɚɝɪɭɡɨɤ ɧɚ ɩɥɢɬɭ ɩɨɤɪɵɬɢɹ ɢ ɩɥɢɬɭ 
ɩɟɪɟɤɪɵɬɢɹ ɢ ɜɵɩɨɥɧɢɦ ɪɚɫɱёɬ ɞɥɹ ɬɨɣ ɤɨɧɫɬɪɭɤɰɢɢ, ɤɨɬɨɪɚɹ ɛɭɞɟɬ ɪɚɛɨɬɚɬɶ ɩɨɞ 
ɛɨɥɶɲɟɣ ɧɚɝɪɭɡɤɨɣ. 

ɉɚɧɟɥɢ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɭɤɥɚɞɤɢ ɩɨ ɧɟɫɭɳɢɦ ɞɟɪɟɜɹɧɧɵɦ 
ɤɨɧɫɬɪɭɤɰɢɹɦ.  

ɉɨɞɫɱёɬ ɧɨɪɦɚɬɢɜɧɨɣ ɢ ɪɚɫɱёɬɧɨɣ ɧɚɝɪɭɡɤɢ ɞɥɹ ɩɥɢɬɵ ɩɨɤɪɵɬɢɹ 
ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 2.1. 
Ɍɚɛɥɢɰɚ 2.1 – ɉɨɞɫɱёɬ ɧɨɪɦɚɬɢɜɧɨɣ ɢ ɪɚɫɱёɬɧɨɣ ɧɚɝɪɭɡɤɢ ɧɚ 1 ɦ2 

ȼɢɞ ɧɚɝɪɭɡɤɢ 
ɇɨɪɦɚɬɢɜɧɚɹ 

ɧɚɝɪɭɡɤɚ, ɤɇ/ɦ2 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɧɚɞɟɠɧɨɫɬɢ ɩɨ 

ɧɚɝɪɭɡɤɟ, ɣf 

Ɋɚɫɱёɬɧɚɹ 
ɧɚɝɪɭɡɤɚ, ɤɇ/ɦ2 

1 2 3 4 
ɉɹɬɢɫɥɨɣɧɚɹ CLT-ɩɚɧɟɥɶ 

ɩɨɤɪɵɬɢɹ 
į=0,123 ɦ 

0,615 1,1 0,68 

ɉɚɪɨɢɡɨɥɹɰɢɹ 0,02 1,3 0,03 
ɗɤɨɜɚɬɚ «LUCHEX eco» 

ρ=40 ɤɝ/ɦ3 , į=0,2 ɦ 
0,08 1,3 0,1 

ɉɚɧɟɥɶ OSB 
ρ=650 ɤɝ/ɦ3, į=0,01 ɦ 

0,065 1,3 0,08 

Ƚɢɞɪɨɢɡɨɥɹɰɢɹ 0,02 1,3 0,03 
ɉɨɫɬɨɹɧɧɚɹ 0,8 - 0,92 

ɋɧɟɝɨɜɚɹ 1,5 1,4 2,1 
ɉɨɥɧɚɹ 2,3 - 3,02 

 
ɉɨɥɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ 1 ɦ ɩɚɧɟɥɢ: 
 
– ɧɨɪɦɚɬɢɜɧɚɹ ɧɚɝɪɭɡɤɚ q୬ = q୬ଶ ∙ b = ʹ,͵ ∙ ͳ,͵ʹͷ = ͵,Ͳͷ ɤɇ/ɦ; 
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– ɪɚɫɱёɬɧɚɹ ɧɚɝɪɭɡɤɚ q୰ = q୰ଶ ∙ b = ͵,Ͳʹ ∙ ͳ,͵ʹͷ = Ͷ ɤɇ/ɦ. 
ɉɨɞɫɱёɬ ɫɧɟɝɨɜɨɣ ɧɚɝɪɭɡɤɢ ɜɟɞёɬɫɹ ɩɨ [3, ɩ.10]. ɇɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ 

ɫɧɟɝɨɜɨɣ ɧɚɝɪɭɡɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 
So = ɫɟ∙ ɫt∙ ȝ ∙ Sg,                                                                                          (2.1) 
 

ɝɞɟ     Sg = 1,5 ɤɉɚ -  ɜɟɫ ɫɧɟɝɨɜɨɝɨ ɩɨɤɪɨɜɚ ɧɚ 1 ɦ2 ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ 
ɡɟɦɥɢ [3, ɬɚɛɥ. 10.1], ɬɚɤ ɤɚɤ ɞɥɹ Ʉɪɚɫɧɨɹɪɫɤɚ: ɫɧɟɝɨɜɨɣ ɪɚɣɨɧ – III  (ɤɚɪɬɚ 1 
«Ɋɚɣɨɧɢɪɨɜɚɧɢɟ ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɣɫɤɨɣ ɮɟɞɟɪɚɰɢɢ ɩɨ ɜɟɫɭ ɫɧɟɝɨɜɨɝɨ ɩɨɤɪɨɜɚ» 
[3, ɩɪɢɥ. ȿ]); 

ɫt = 1 – ɬɟɪɦɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ [3, ɩ.10.10]; 
ȝ = 1 – ɤɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɯɨɞɚ ɨɬ ɜɟɫɚ ɫɧɟɝɨɜɨɝɨ ɩɨɤɪɨɜɚ ɡɟɦɥɢ ɤ ɫɧɟɝɨɜɨɣ 

ɧɚɝɪɭɡɤɟ ɧɚ ɩɨɤɪɵɬɢɟ [3, ɩ.10.4]; 
ɫɟ = 1 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɫɧɨɫ ɫɧɟɝɚ ɫ ɩɨɤɪɵɬɢɣ ɡɞɚɧɢɣ ɩɨɞ 

ɞɟɣɫɬɜɢɟɦ ɜɟɬɪɚ, ɨɩɪɟɞɟɥɹɟɦ, ɤɚɤ ɞɥɹ ɬɢɩɚ ɦɟɫɬɧɨɫɬɢ ɋ [3, ɩ.10.5]. 
Ɍɟɩɟɪɶ ɩɨɫɱɢɬɚɟɦ ɧɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɫɧɟɝɨɜɨɣ ɧɚɝɪɭɡɤɢ: 
 
So = 1 ∙ 1∙ 1 ∙ 1,5 = 1,5 ɤɉɚ.                                                                           (2.2) 
 
ɉɨɞɫɱёɬ ɧɨɪɦɚɬɢɜɧɨɣ ɢ ɪɚɫɱёɬɧɨɣ ɧɚɝɪɭɡɤɢ ɞɥɹ ɩɥɢɬɵ ɩɟɪɟɤɪɵɬɢɹ 

ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 2.2. 
Ɍɚɛɥɢɰɚ 2.2 – ɉɨɞɫɱёɬ ɧɨɪɦɚɬɢɜɧɨɣ ɢ ɪɚɫɱёɬɧɨɣ ɧɚɝɪɭɡɤɢ ɧɚ 1 ɦ2 

ȼɢɞ ɧɚɝɪɭɡɤɢ 
ɇɨɪɦɚɬɢɜɧɚɹ 

ɧɚɝɪɭɡɤɚ, ɤɇ/ɦ2 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɧɚɞɟɠɧɨɫɬɢ ɩɨ 

ɧɚɝɪɭɡɤɟ, ɣf 

Ɋɚɫɱёɬɧɚɹ 
ɧɚɝɪɭɡɤɚ, ɤɇ/ɦ2 

1 2 3 4 
ɉɹɬɢɫɥɨɣɧɚɹ CLT-ɩɚɧɟɥɶ 

ɩɟɪɟɤɪɵɬɢɹ 
į=0,123 ɦ 

0,615 1,1 0,68 

Ƚɢɞɪɨɢɡɨɥɹɰɢɹ 0,02 1,3 0,03 
ɉɪɨɛɤɨɜɚɹ ɩɨɞɥɨɠɤɚ 

ρ=200 ɤɝ/ɦ3, į= 0,002 ɦɦ 
0,004 1,3 0,005 

ɉɚɪɤɟɬɧɚɹ ɞɨɫɤɚ ɢɡ ɞɭɛɚ 
ρ=720 ɤɝ/ɦ3, į= 0,015 ɦɦ 

0,11 1,3 0,14 

ɉɨɫɬɨɹɧɧɚɹ 0,75 - 0,86 
ȼɪɟɦɟɧɧɚɹ [3, ɬɚɛɥ.8.3] 1,5 1,2 1,8 

ɉɨɥɧɚɹ 2,25 - 2,66 
 
ɉɨɥɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ 1 ɦ ɩɚɧɟɥɢ: 
 
– ɧɨɪɦɚɬɢɜɧɚɹ ɧɚɝɪɭɡɤɚ q୬ = q୬ଶ ∙ b = ʹ,ʹͷ ∙ ͳ,͵ʹͷ = ʹ,ͻͺ ɤɇ/ɦ; 
 
– ɪɚɫɱёɬɧɚɹ ɧɚɝɪɭɡɤɚ q୰ = q୰ଶ ∙ b = ʹ,͸͸ ∙ ͳ,͵ʹͷ = ͵,ͷʹ ɤɇ/ɦ. 
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ɉɨ ɞɚɧɧɵɦ ɬɚɛɥɢɰ 2.1 ɢ 2.2 ɜɢɞɧɨ, ɱɬɨ ɩɪɢ ɨɞɢɧɚɤɨɜɵɯ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ 
ɪɚɡɦɟɪɚɯ ɩɥɢɬɚ ɩɨɤɪɵɬɢɹ ɜɨɫɩɪɢɧɢɦɚɟɬ ɛɨɥɶɲɭɸ ɧɚɝɪɭɡɤɭ, ɩɨɷɬɨɦɭ ɩɪɨɢɡɜɟɞёɦ 
ɪɚɫɱёɬ ɩɨ 1-ɦɭ ɢ 2-ɦɭ ɩɪɟɞɟɥɶɧɵɦ ɫɨɫɬɨɹɧɢɹɦ ɞɥɹ ɞɚɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ. 

ɋɬɚɬɢɱɟɫɤɢɣ ɪɚɫɱёɬ 
ɋɬɚɬɢɱɟɫɤɚɹ ɪɚɫɱёɬɧɚɹ ɫɯɟɦɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.1 ɢ ɩɪɟɞɫɬɚɜɥɹɟɬ 

ɫɨɛɨɣ ɛɚɥɤɭ ɩɪɨɥɟɬɨɦ 3500 ɦɦ, ɢɦɟɸɳɭɸ ɩɪɹɦɨɭɝɨɥɶɧɨɟ ɩɨɩɟɪɟɱɧɨɟ ɫɟɱɟɧɢɟ 
ɲɢɪɢɧɨɣ 1325 ɦɦ ɢ ɜɵɫɨɬɨɣ 123 ɦɦ. 

 
Ɋɢɫɭɧɨɤ 2.1 – Ɋɚɫɱёɬɧɚɹ ɫɯɟɦɚ CLT-ɩɚɧɟɥɢ 

 
ɉɨɫɱɢɬɚɟɦ ɭɫɢɥɢɹ, ɜɨɡɧɢɤɚɸɳɢɟ ɜ ɩɥɢɬɟ: 
 ʛ୰ = ୯𝑟 ∙ ୪ మ଼ = ସ ∙ ଷ,ହమ଼ = ͸,ͳʹͷ ɤɇɦ;                                                            (2.3) 

 Q୰ = ୯𝑟 ∙ ୪ ଶ = ସ ∙ ଷ,ହ ଶ = ͹ ɤɇ.                                                                       (2.4) 

 
Ɉɩɪɟɞɟɥɟɧɢɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɟɱɟɧɢɹ ɩɥɢɬɵ 
Ƚɟɨɦɟɬɪɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɥɢɬɵ ɩɪɢɧɹɬɨɝɨ ɫɟɱɟɧɢɹ ɨɩɪɟɞɟɥɹɟɦ 

ɫɨɝɥɚɫɧɨ ɤɚɬɚɥɨɝɭ ɩɪɨɢɡɜɨɞɢɬɟɥɹ [5]. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɟɱɟɧɢɹ: 
- ɦɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɟɱɟɧɢɹ W=2521,5 ɫɦ3; 
- ɦɨɦɟɧɬ ɢɧɟɪɰɢɢ ɫɟɱɟɧɢɹ I=15507 ɫɦ4; 
- ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ Ⱥ=1230 ɫɦ2. 
ɉɪɨɜɟɪɤɢ ɩɨ ɩɪɟɞɟɥɶɧɵɦ ɫɨɫɬɨɹɧɢɹɦ 1-ɣ ɝɪɭɩɩɵ 
ɉɨ [6, ɩ. 6] ɨɩɪɟɞɟɥɢɦ ɪɚɫɱёɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɚɬɟɪɢɚɥɚ ɤɨɧɫɬɪɭɤɰɢɢ.  
Ɋɚɫɱёɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɢɡɝɢɛɭ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ  
 Rˋ = RА̀ ∙ mˇˎ ∙ m˅ ∙ m˔ˎ = ͳ͸,ͷ ∙ Ͳ,͸͸ ∙ ͳ ∙ Ͳ,ͻͷ = ͳͲ,͵ͷ Ɇɉɚ,             (2.5) 
 

ɝɞɟ   RА̀ – ɪɚɫɱёɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɞɪɟɜɟɫɢɧɵ 3-ɝɨ ɫɨɪɬɚ, 16,5 Ɇɉɚ [6, ɩ.6, ɬɚɛɥ. 
3]; 



25 
 

mˇˎ – ɤɨɷɮɮɢɰɢɟɧɬ ɞɥɢɬɟɥɶɧɨɣ ɩɪɨɱɧɨɫɬɢ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɪɟɠɢɦɭ 
ɞɥɢɬɟɥɶɧɨɫɬɢ ɡɚɝɪɭɠɟɧɢɹ ȼ, 0,66 [6, ɩ. 6, ɬɚɛɥ. 4]; m˅ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɡɥɢɱɧɵɟ ɭɫɥɨɜɢɹ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɤɨɧɫɬɪɭɤɰɢɢ, 1 [6, ɩ. 6.9, ɬɚɛɥ. 9]; m˔ˎ – ɤɨɷɮɮɢɰɢɟɧɬ ɞɥɹ ɤɥɟɟɧɵɯ ɞɟɪɟɜɹɧɧɵɯ ɷɥɟɦɟɧɬɨɜ, 0,95 [6, ɩ. 6.9, 
ɬɚɛɥ. 11]. 

Ɋɚɫɱёɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɤɚɥɵɜɚɧɢɸ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ  
 R˔ˍ = R˔А̱ ∙ mˇˎ ∙ m˅ ∙ m˔ˎ = ʹ,ʹͷ ∙ Ͳ,͸͸ ∙ ͳ ∙ Ͳ,ͻͷ = ͳ,Ͷͳ Ɇɉɚ,            (2.6) 
 

ɝɞɟ   R˔А̱  – ɪɚɫɱёɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɞɪɟɜɟɫɢɧɵ 3-ɝɨ ɫɨɪɬɚ, 2,25 Ɇɉɚ [6, ɩ. 6, ɬɚɛɥ. 
3]. 

ɉɪɨɜɟɪɤɚ ɩɪɨɱɧɨɫɬɢ ɩɪɢ ɞɟɣɫɬɜɢɢ ɢɡɝɢɛɚɸɳɟɝɨ ɦɨɦɟɧɬɚ [6, ɩ. 7.9] 
Ɋɚɫɱёɬ ɢɡɝɢɛɚɟɦɵɯ ɷɥɟɦɟɧɬɨɜ ɧɚ ɩɪɨɱɧɨɫɬɶ ɩɨ ɧɨɪɦɚɥɶɧɵɦ ɧɚɩɪɹɠɟɧɢɹɦ 

ɫɥɟɞɭɟɬ ɜɵɩɨɥɧɹɬɶ ɩɨ ɮɨɪɦɭɥɟ 
 ୑౨୛˓˃˔˚ ൑ ୖˋஓ౤,                                                                                                  (2.7) 

 
ɝɞɟ    M୰ – ɪɚɫɱёɬɧɵɣ ɢɡɝɢɛɚɸɳɢɣ ɦɨɦɟɧɬ; Rˋ – ɪɚɫɱёɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɢɡɝɢɛɭ; W˓˃˔˚ – ɪɚɫɱёɬɧɵɣ ɦɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɟɱɟɧɢɹ ɷɥɟɦɟɧɬɚ, ɩɪɢɧɢɦɚɟɦ 
ɤɚɤ ɞɥɹ ɰɟɥɶɧɨɝɨ ɷɥɟɦɟɧɬɚ W˓˃˔˚ = W. 

ȼɵɩɨɥɧɢɦ ɩɪɨɜɟɪɤɭ: 
 ଺,ଵଶହ ∙ ଵ଴లଶହଶଵ,ହ ∙ ଵ଴య = ʹ,Ͷ͵ ʜ/ˏˏଶ ൑ ଵ଴,ଷହଵ,ଵ = ͻ,Ͷ ʜ/ˏˏଶ. 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɨɱɧɨɫɬɶ ɩɪɢ ɞɟɣɫɬɜɢɢ ɢɡɝɢɛɚɸɳɟɝɨ ɦɨɦɟɧɬɚ ɨɛɟɫɩɟɱɟɧɚ 

ɫ ɛɨɥɶɲɢɦ ɡɚɩɚɫɨɦ.                                                                                                        
ɉɪɨɜɟɪɤɚ ɩɪɨɱɧɨɫɬɢ ɩɪɢ ɞɟɣɫɬɜɢɢ ɩɨɩɟɪɟɱɧɨɣ ɫɢɥɵ [6, ɩ.7.10] 
Ɋɚɫɱёɬ ɢɡɝɢɛɚɟɦɵɯ ɷɥɟɦɟɧɬɨɜ ɧɚ ɩɪɨɱɧɨɫɬɶ ɩɨ ɫɤɚɥɵɜɚɧɢɸ ɫɥɟɞɭɟɬ 

ɜɵɩɨɥɧɹɬɶ ɩɨ ɮɨɪɦɭɥɟ 
 ୕ ∙ ୗ˄˓′୍˄˓ ∙ ୠ˓ ൑ ୖౙˍஓ౤ .                                                                                                  (2.8) 

 
ɝɞɟ    Q – ɪɚɫɱёɬɧɚɹ ɩɨɩɟɪɟɱɧɚɹ ɫɢɥɚ; S˄˓′  - ɫɬɚɬɢɱɟɫɤɢɣ ɦɨɦɟɧɬ ɫɞɜɢɝɚɟɦɨɣ ɱɚɫɬɢ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɟɣɬɪɚɥɶɧɨɣ ɨɫɢ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɮɨɪɦɭɥɟ (8.ȼ); I˄˓ - ɦɨɦɟɧɬ ɢɧɟɪɰɢɢ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɟɣɬɪɚɥɶɧɨɣ ɨɫɢ, I˄˓= I; b˓ – ɪɚɫɱёɬɧɚɹ ɲɢɪɢɧɚ ɫɟɱɟɧɢɹ ɩɪɢ ɢɡɝɢɛɟ; Rୡˍ – ɪɚɫɱёɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɤɚɥɵɜɚɧɢɸ ɩɪɢ ɢɡɝɢɛɟ. 
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 S˄˓′ = ଵଶ,ଷ ∙ ଵ଴଴ଶ ∙ ଵଶ,ଷସ = ͳͺͻͳ,ͳ͵ ɫɦ3.                                                          (2.9) 

 
ȼɵɩɨɥɧɢɦ ɩɪɨɜɟɪɤɭ: 
 ଻ ∙ ଵ଴య ∙ ଵ଼ଽଵ,ଵଷ ∙ଵ଴యଵହହ଴଻ ∙ ଵ଴ర ∙ ଵଷଶ,ହ ∙ ଵ଴ = Ͳ,ͲͲ͸ ʜˏˏమ ൑ ଵ,ସଵଵ,ଵ = ͳ,ʹͺ ʜ/ˏˏଶ.           

 
ɉɪɨɱɧɨɫɬɶ ɩɪɢ ɞɟɣɫɬɜɢɢ ɤɚɫɚɬɟɥɶɧɵɯ ɧɚɩɪɹɠɟɧɢɣ ɨɛɟɫɩɟɱɟɧɚ.                                  
ɉɪɨɜɟɪɤɚ ɩɨ ɩɪɟɞɟɥɶɧɵɦ ɫɨɫɬɨɹɧɢɹɦ 2-ɣ ɝɪɭɩɩɵ 
Ɋɚɫɱёɬ ɩɪɨɢɡɜɨɞɢɦ ɩɨ [6, ɩ. 7.33, ɩ. 7.43, ɩ. 7.35]. Ⱦɨɥɠɧɨ ɫɨɛɥɸɞɚɬɶɫɹ 

ɭɫɥɨɜɢɟ 
 f ൑ ݂̀ ,                                                                                                          (2.10) 
 

ɝɞɟ    f – ɧɚɢɛɨɥɶɲɢɣ ɩɪɨɝɢɛ, ɤɨɬɨɪɵɣ ɫɥɟɞɭɟɬ ɨɩɪɟɞɟɥɹɬɶ ɩɨ ɮɨɪɦɭɥɟ 
 f = ୤బ୩ ∙ [ͳ + c ∙ ቀ୦୪ ቁଶ],                                                                                (2.11) 

 
ɝɞɟ     k – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ ɩɟɪɟɦɟɧɧɨɫɬɢ ɜɵɫɨɬɵ ɫɟɱɟɧɢɹ, 
ɩɪɢɧɢɦɚɟɦɵɣ ɪɚɜɧɵɦ 1 ɞɥɹ ɛɚɥɨɤ ɩɨɫɬɨɹɧɧɨɝɨ ɫɟɱɟɧɢɹ [3]; 

ɫ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ ɞɟɮɨɪɦɚɰɢɣ ɫɞɜɢɝɚ ɨɬ 
ɩɨɩɟɪɟɱɧɨɣ ɫɢɥɵ, 0 [3];  f଴ – ɩɪɨɝɢɛ ɛɚɥɤɢ ɩɨɫɬɨɹɧɧɨɝɨ ɫɟɱɟɧɢɹ ɜɵɫɨɬɨɣ h ɛɟɡ ɭɱёɬɚ ɞɟɮɨɪɦɚɰɢɣ 
ɫɞɜɢɝɚ, ɤɨɬɨɪɵɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 ଴݂ = ହ ∙ ୯౤ ∙ ୪రଷ଼ସ ∙ ୉ ∙ ୍˄˓,                                                                                         (2.12) 

 
ɝɞɟ    ȿ – ɦɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ ɦɚɬɟɪɢɚɥɚ ɩɚɧɟɥɢ, 1000 ɤɇ/ɫɦ2; ݂̀   - ɩɪɟɞɟɥɶɧɵɣ ɩɪɨɝɢɛ ɩɥɢɬɵ, ɨɩɪɟɞɟɥɹɟɦ ɥɢɧɟɣɧɨɣ ɢɧɬɟɪɩɨɥɹɰɢɟɣ ɧɚ 
ɨɫɧɨɜɟ ɡɧɚɱɟɧɢɣ ɢɡ [3, ɩɪɢɥ. Ⱦ, ɬɚɛɥ. Ⱦ.1] (ɪɢɫɭɧɨɤ 2.2). 

 

 
Ɋɢɫɭɧɨɤ 2.2 – Ʌɢɧɟɣɧɚɹ ɢɧɬɟɪɩɨɥɹɰɢɹ 
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ȼɵɩɨɥɧɢɦ ɩɪɨɜɟɪɤɭ: 
 ହ ∙ ଷ,଴ହ ∙ ଵ଴−మ ∙ ଷହ଴రଷ଼ସ ∙ ଵ଴଴଴ ∙ ଵହହ଴଻ =  Ͳ,͵ͺ ˔ˏ ൑ ୪ଵହ଼ = ଷହ଴ଵହ଼ = ʹ,ʹͳ ˔ˏ. 

 
ɉɪɨɜɟɪɤɚ ɩɨ ɩɪɨɝɢɛɭ ɜɵɩɨɥɧɹɟɬɫɹ, ɩɥɢɬɚ ɩɨɤɪɵɬɢɹ ɭɞɨɜɥɟɬɜɨɪɹɬ 

ɬɪɟɛɨɜɚɧɢɹɦ ɠёɫɬɤɨɫɬɢ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɫɟ ɭɫɥɨɜɢɹ ɩɪɨɱɧɨɫɬɢ ɢ ɠёɫɬɤɨɫɬɢ ɜɵɩɨɥɧɹɸɬɫɹ, 

ɨɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɩɥɢɬɭ ɩɨɤɪɵɬɢɹ CLT-ɩɚɧɟɥɶ ɫ ɧɨɦɢɧɚɥɶɧɵɦɢ 
ɪɚɡɦɟɪɚɦɢ ɜ ɩɥɚɧɟ ln = 3500 ɦɦ, bn = 1325 ɦɦ, ɜɵɫɨɬɚ ɩɥɢɬɵ hɩ = 123 ɦɦ (ɪɢɫɭɧɨɤ 
2.3). 

 
Ɋɢɫɭɧɨɤ 2.3 – CLT-ɩɚɧɟɥɶ 

 
2.2 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɤɥɟɟɧɨɣ ɛɚɥɤɢ 
 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
ɂɫɩɨɥɶɡɭɟɦ ɤɥɟɟɧɭɸ ɤɨɧɫɬɪɭɤɰɢɨɧɧɭɸ ɛɚɥɤɭ ɨɬ ɩɪɨɢɡɜɨɞɢɬɟɥɹ 

«ɉɪɨɦɫɬɪɨɣɥɟɫ»: 
ɩɪɨɥёɬ l = 7,55 ɦ; 
ɲɚɝ ɛɚɥɨɤ 3,5 ɦ; 
ɜɵɫɨɬɚ ɧɚ ɨɩɨɪɟ h = 344 ɦɦ (8 ɥɚɦɟɥɟɣ ɬɨɥɳɢɧɨɣ 43 ɦɦ); 
ɬɨɥɳɢɧɚ b = 310 ɦɦ; 
ɦɚɬɟɪɢɚɥ – ɫɨɫɧɨɜɵɟ ɞɨɫɤɢ ɩɟɪɜɨɝɨ ɫɨɪɬɚ. 
Ɉɛɳɢɣ ɜɢɞ ɛɚɥɤɢ ɫ ɪɚɡɦɟɪɚɦɢ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 2.4. 

 
Ɋɢɫɭɧɨɤ 2.4 – Ɉɛɳɢɣ ɜɢɞ ɤɥɟɟɧɨɣ ɛɚɥɤɢ 

 
ɋɛɨɪ ɧɚɝɪɭɡɨɤ ɧɚ ɤɥɟɟɧɭɸ ɛɚɥɤɭ 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɷɥɟɦɟɧɬɚ, ɧɚ ɤɨɬɨɪɵɣ ɞɟɣɫɬɜɭɟɬ ɧɚɢɛɨɥɶɲɚɹ 

ɪɚɫɩɪɟɞɟɥёɧɧɚɹ ɧɚɝɪɭɡɤɚ, ɩɪɟɞɫɬɚɜɢɦ ɫɛɨɪ ɧɚɝɪɭɡɨɤ ɧɚ ɛɚɥɤɭ ɩɨɤɪɵɬɢɹ ɢ ɛɚɥɤɭ 
ɩɟɪɟɤɪɵɬɢɹ ɢ ɜɵɩɨɥɧɢɦ ɪɚɫɱёɬ ɞɥɹ ɬɨɣ ɤɨɧɫɬɪɭɤɰɢɢ, ɤɨɬɨɪɚɹ ɛɭɞɟɬ ɪɚɛɨɬɚɬɶ ɩɨɞ 
ɛɨɥɶɲɟɣ ɧɚɝɪɭɡɤɨɣ. 

ɉɨɞɫɱɢɬɚɟɦ ɡɧɚɱɟɧɢɟ ɧɚɝɪɭɡɨɤ ɧɚ ɛɚɥɤɭ ɩɨɤɪɵɬɢɹ. ɇɚɝɪɭɡɤɢ, 
ɩɪɢɯɨɞɹɳɢɟɫɹ ɧɚ 1 ɦ2 ɩɥɚɧɚ ɤɪɨɜɥɢ ɡɞɚɧɢɹ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.3.  

ɇɚɝɪɭɡɤɢ ɨɬ ɜɟɫɚ ɩɥɢɬ ɩɨɤɪɵɬɢɹ ɢ ɫɧɟɝɚ ɜɡɹɬɵ ɢɡ ɬɚɛɥɢɰɵ 2.1. 
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Ɍɚɛɥɢɰɚ 2.3 – ɉɨɞɫɱɟɬ ɧɚɝɪɭɡɤɢ ɧɚ 1 ɦ2 ɩɥɚɧɚ ɤɪɨɜɥɢ ɡɞɚɧɢɹ 

ɇɚɝɪɭɡɤɚ 
ɇɨɪɦɚɬɢɜɧɚɹ, 

ɤɇ/ɦ2 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɧɚɞɟɠɧɨɫɬɢ ɩɨ 

ɧɚɝɪɭɡɤɟ 

Ɋɚɫɱɟɬɧɚɹ, 
ɤɇ/ɦ2 

1 2 3 4 
ɉɥɢɬɚ ɩɨɤɪɵɬɢɹ  0,615 1,1 0,68 
Ʉɨɧɫɬɪɭɤɰɢɹ ɤɪɨɜɥɢ 0,185 1,3 0,24 
ɋɨɛɫɬɜɟɧɧɵɣ ɜɟɫ ɛɚɥɤɢ 0,07 1,1 0,08 
ɉɨɫɬɨɹɧɧɚɹ: 0,87 - 1 
ȼɪɟɦɟɧɧɚɹ (ɫɧɟɝɨɜɚɹ) 1,5 1,4 2,1 
ɉɨɥɧɚɹ: 2,37 - 3,1 

 
ɋɨɛɫɬɜɟɧɧɵɣ ɜɟɫ ɛɚɥɤɢ ɨɩɪɟɞɟɥɹɟɦ ɩɪɢ KM = 5 ɩɨ ɮɨɪɦɭɥɟ 
 q୬ˏ = ୯౤+ୗబభబబబKˏ ∙ ౢ −ଵ = ଴,଻ଷ + ଵ,ହభబబబఱ ∙ ళ,ఱఱ −ଵ = Ͳ,Ͳͻ ˍʜ/ˏଶ,                                                  (2.13) 

 
ɝɞɟ     qn – ɜɟɫ ɩɥɢɬ ɩɨɤɪɵɬɢɹ ɢ ɤɪɨɜɥɢ; 

s0 – ɧɨɪɦɚɬɢɜɧɚɹ ɫɧɟɝɨɜɚɹ ɧɚɝɪɭɡɤɚ; 
Ʉɦ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ ɛɚɥɤɢ. 
ɉɨɥɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɨɞɢɧ ɩɨɝɨɧɧɵɣ ɦɟɬɪ ɛɚɥɤɢ: 
 
- ɧɨɪɦɚɬɢɜɧɚɹ qː = ʹ,͵͹ ∙ ͵,ͷ = ͺ,ʹͻͷ ˍʜ/ˏ;  
 
- ɪɚɫɱёɬɧɚɹ q = ͵,ͳ ∙ ͵,ͷ = ͳͲ,ͺͷ ˍʜ/ˏ.   
 
ɉɨɫɱɢɬɚɟɦ ɡɧɚɱɟɧɢɟ ɧɚɝɪɭɡɨɤ ɧɚ ɛɚɥɤɭ ɩɟɪɟɤɪɵɬɢɹ. ɇɚɝɪɭɡɤɢ, 

ɩɪɢɯɨɞɹɳɢɟɫɹ ɧɚ 1 ɦ2 ɩɥɚɧɚ ɡɞɚɧɢɹ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.4. ɇɚɝɪɭɡɤɢ ɨɬ 
ɜɟɫɚ ɩɥɢɬ ɩɟɪɟɤɪɵɬɢɹ ɢ ɜɪɟɦɟɧɧɵɟ ɧɚɝɪɭɡɤɢ ɜɡɹɬɵ ɢɡ ɬɚɛɥɢɰɵ 2.2. 
Ɍɚɛɥɢɰɚ 2.4 – ɉɨɞɫɱɟɬ ɧɚɝɪɭɡɤɢ ɧɚ 1 ɦ2 ɩɥɚɧɚ ɡɞɚɧɢɹ 

ɇɚɝɪɭɡɤɚ 
ɇɨɪɦɚɬɢɜɧɚɹ, 

ɤɇ/ɦ2 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɧɚɞɟɠɧɨɫɬɢ ɩɨ 

ɧɚɝɪɭɡɤɟ 

Ɋɚɫɱɟɬɧɚɹ, 
ɤɇ/ɦ2 

1 2 3 4 
ɉɥɢɬɚ ɩɟɪɟɤɪɵɬɢɹ 0,615 1,1 0,68 
Ʉɨɧɫɬɪɭɤɰɢɹ ɩɨɥɚ 0,124 1,3 0,16 
ɋɨɛɫɬɜɟɧɧɵɣ ɜɟɫ ɛɚɥɤɢ 0,07 1,1 0,08 
ɉɨɫɬɨɹɧɧɚɹ: 0,81 - 0,92 
ȼɪɟɦɟɧɧɚɹ [3, ɬɚɛɥ.8.3] 1,5 1,2 1,8 
ɉɨɥɧɚɹ: 2,31 - 2,72 

 
ɋɨɛɫɬɜɟɧɧɵɣ ɜɟɫ ɛɚɥɤɢ ɨɩɪɟɞɟɥɹɟɦ ɩɪɢ KM = 5 ɩɨ ɮɨɪɦɭɥɟ 
 q୬ˏ = ୯౤+୔బభబబబKˏ ∙ ౢ −ଵ = ଴,଻ଶ + ଵ,ହభబబబఱ ∙ ళ,ఱఱ −ଵ = Ͳ,Ͳͻ ˍʜ/ˏଶ.            

                                                    
ɉɨɥɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɨɞɢɧ ɩɨɝɨɧɧɵɣ ɦɟɬɪ ɛɚɥɤɢ: 
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- ɧɨɪɦɚɬɢɜɧɚɹ qː = ʹ,͵ͳ ∙ ͵,ͷ = ͺ,Ͳͺͷ ˍʜ/ˏ;  
 
- ɪɚɫɱёɬɧɚɹ q = ʹ,͹ʹ ∙ ͵,ͷ = ͻ,ͷʹ ˍʜ/ˏ.   
 
ɉɨ ɞɚɧɧɵɦ ɬɚɛɥɢɰ 3.ȼ ɢ 4.ȼ ɜɢɞɧɨ, ɱɬɨ ɩɪɢ ɨɞɢɧɚɤɨɜɵɯ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ 

ɪɚɡɦɟɪɚɯ ɛɚɥɤɚ ɩɨɤɪɵɬɢɹ ɜɨɫɩɪɢɧɢɦɚɟɬ ɛɨɥɶɲɭɸ ɧɚɝɪɭɡɤɭ, ɩɨɷɬɨɦɭ ɩɪɨɢɡɜɟɞёɦ 
ɪɚɫɱёɬ ɩɨ 1-ɦɭ ɢ 2-ɦɭ ɩɪɟɞɟɥɶɧɵɦ ɫɨɫɬɨɹɧɢɹɦ ɞɥɹ ɞɚɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ. 

ɋɬɚɬɢɱɟɫɤɢɣ ɪɚɫɱёɬ 
ɋɬɚɬɢɱɟɫɤɚɹ ɪɚɫɱёɬɧɚɹ ɫɯɟɦɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.5 ɢ ɩɪɟɞɫɬɚɜɥɹɟɬ 

ɫɨɛɨɣ ɛɚɥɤɭ ɩɪɨɥɟɬɨɦ 7550 ɦɦ, ɢɦɟɸɳɭɸ ɩɪɹɦɨɭɝɨɥɶɧɨɟ ɩɨɩɟɪɟɱɧɨɟ ɫɟɱɟɧɢɟ 
ɲɢɪɢɧɨɣ 310 ɦɦ ɢ ɜɵɫɨɬɨɣ 344 ɦɦ, ɤɨɬɨɪɚɹ ɡɚɳɟɦɥɟɧɚ ɧɚ ɨɩɨɪɚɯ. 

 
Ɋɢɫɭɧɨɤ 2.5 – Ɋɚɫɱёɬɧɚɹ ɫɯɟɦɚ ɤɥɟɟɧɨɣ ɛɚɥɤɢ 

 
ɉɨɫɱɢɬɚɟɦ ɭɫɢɥɢɹ, ɜɨɡɧɢɤɚɸɳɢɟ ɜ ɛɚɥɤɟ: 
 ʛ୰ = ଵ଴,଼ହ ∙ ଻,ହହమ଼ = ͹͹,͵ͳ ɤɇɦ;                                                                   
 Q୰ = ଵ଴,଼ହ ∙ ଻,ହହ ଶ = ͶͲ,ͻ͸ ɤɇ.            
                                                            
Ɉɩɪɟɞɟɥɟɧɢɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɟɱɟɧɢɹ ɛɚɥɤɢ 
Ɉɩɪɟɞɟɥɹɟɦ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɛɚɥɤɢ ɩɪɢɧɹɬɨɝɨ ɫɟɱɟɧɢɹ: 
- ɦɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɟɱɟɧɢɹ 
 

 W = ୠ ∙ ୦మ଺ = ଷଵ ∙ ଷସ,ସమ଺ = ͸ͳͳͶ,Ͳ͵ ɫɦ3; 

 
- ɦɨɦɟɧɬ ɢɧɟɪɰɢɢ ɫɟɱɟɧɢɹ 
 

 I = ୠ ∙ ୦యଵଶ = ଷଵ ∙ ଷସ,ସయଵଶ = ͳͲͷͳ͸ͳ,ʹ͸ ɫɦ4; 

- ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ 
 A = b ∙ h = ͵ͳ ∙ ͵Ͷ,Ͷ = ͳͲ͸͸,Ͷ ɫɦ2. 
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ɉɪɨɜɟɪɤɢ ɩɨ ɩɪɟɞɟɥɶɧɵɦ ɫɨɫɬɨɹɧɢɹɦ 1-ɣ ɝɪɭɩɩɵ 
ɉɨ [6, ɩ.6] ɨɩɪɟɞɟɥɢɦ ɪɚɫɱёɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɚɬɟɪɢɚɥɚ ɤɨɧɫɬɪɭɤɰɢɢ.  
Ɋɚɫɱёɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɢɡɝɢɛɭ: 
 Rˋ = RА̀ ∙ mˇˎ ∙ m˅ ∙ m˔ˎ = ʹͶ ∙ Ͳ,͸͸ ∙ ͳ ∙ Ͳ,ͻͷ = ͳͷ,Ͳͷ Ɇɉɚ,    
 

ɝɞɟ    RА̀ – ɪɚɫɱёɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɞɪɟɜɟɫɢɧɵ 1-ɝɨ ɫɨɪɬɚ, 24 Ɇɉɚ [6, ɩ.6, ɬɚɛɥ. 
3]; mˇˎ, m˅, m˔ˎ   – ɨɩɪɟɞɟɥɹɸɬɫɹ ɤɚɤ ɜ ɩ. 2.1. 

Ɋɚɫɱёɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɤɚɥɵɜɚɧɢɸ: 
 R˔ˍ = R˔А̱ ∙ mˇˎ ∙ m˅ ∙ m˔ˎ = ʹ,Ͷ ∙ Ͳ,͸͸ ∙ ͳ ∙ Ͳ,ͻͷ = ͳ,ͷ Ɇɉɚ,    
 

ɝɞɟ   R˔А̱  – ɪɚɫɱёɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɞɪɟɜɟɫɢɧɵ 1-ɝɨ ɫɨɪɬɚ, 2,4 Ɇɉɚ [6, ɩ.6, 
ɬɚɛɥ.3]. 

ɉɪɨɜɟɪɤɚ ɩɪɨɱɧɨɫɬɢ ɩɪɢ ɞɟɣɫɬɜɢɢ ɢɡɝɢɛɚɸɳɟɝɨ ɦɨɦɟɧɬɚ [6, ɩ.7.9] 
ȼɵɩɨɥɧɢɦ ɩɪɨɜɟɪɤɭ: 
 ଻଻,ଷଵ ∙ ଵ଴ల଺ଵଵସ,଴ଷ ∙ ଵ଴య = ͳʹ,͸ͷ ʜˏˏమ < ଵହ,଴ହଵ,ଵ = ͳ͵,͸ͺ ʜ/ˏˏଶ. 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɨɱɧɨɫɬɶ ɩɪɢ ɞɟɣɫɬɜɢɢ ɢɡɝɢɛɚɸɳɟɝɨ ɦɨɦɟɧɬɚ 

ɨɛɟɫɩɟɱɟɧɚ. 
ɉɪɨɜɟɪɤɚ ɩɪɨɱɧɨɫɬɢ ɩɪɢ ɞɟɣɫɬɜɢɢ ɩɨɩɟɪɟɱɧɨɣ ɫɢɥɵ [6, ɩ.7.10] 
Ɋɚɫɱёɬ ɢɡɝɢɛɚɟɦɵɯ ɷɥɟɦɟɧɬɨɜ ɧɚ ɩɪɨɱɧɨɫɬɶ ɩɨ ɫɤɚɥɵɜɚɧɢɸ: 
 

  
ସ଴,ଽ଺ ∙ ଵ଴య ∙ ସହ଼ହ,ହଶ ∙ ଵ଴యଵ଴ହଵ଺ଵ,ଶ଺ ∙ ଵ଴ర ∙ ଷଵ ∙ ଵ଴ = Ͳ,ͷ͹ ʜˏˏమ ൑ ଵ,ହଵ,ଵ = ͳ,͵͸ ʜ/ˏˏଶ.           

                                                                                  
ɝɞɟ  
 S˄˓′ = ଷଵ ∙ ଷସ,ସଶ ∙ ଷସ,ସସ = Ͷͷͺͷ,ͷʹ ɫɦ3.                                                                 

 
ɉɪɨɱɧɨɫɬɶ ɩɪɢ ɞɟɣɫɬɜɢɢ ɤɚɫɚɬɟɥɶɧɵɯ ɧɚɩɪɹɠɟɧɢɣ ɨɛɟɫɩɟɱɟɧɚ.            
ɉɪɨɜɟɪɤɚ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɫɤɨɣ ɮɨɪɦɵ ɞɟɮɨɪɦɢɪɨɜɚɧɢɹ ɛɚɥɤɢ 
ɍɫɬɨɣɱɢɜɨɫɬɶ ɛɚɥɤɢ ɨɩɪɟɞɟɥɹɟɦ ɩɨ [3, ɩ.7.14]: 
 σ˙ = ʛ୛x ∙ φˏ = ଻଻,ଷଵ ∙ ଵ଴య଺ଵଵସ,଴ଷ ∙ ହ,ଵ଼ = ʹ,ͶͶ ʛʞ˃ < ͳ͵,͸ͺ ʛʞ˃,                         (2.14) 

 
ɝɞɟ φˏ  - ɤɨɷɮɮɢɰɢɟɧɬ ɞɥɹ ɢɡɝɢɛɚɟɦɵɯ ɷɥɟɦɟɧɬɨɜ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɩɨɫɬɨɹɧɧɨɝɨ 
ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ, ɲɚɪɧɢɪɧɨ ɡɚɤɪɟɩɥɟɧɧɵɯ ɨɬ ɫɦɟɳɟɧɢɹ ɢɡ ɩɥɨɫɤɨɫɬɢ ɢɡɝɢɛɚ 
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ɢ ɡɚɤɪɟɩɥɟɧɧɵɯ ɨɬ ɩɨɜɨɪɨɬɚ ɜɨɤɪɭɝ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ ɜ ɨɩɨɪɧɵɯ ɫɟɱɟɧɢɹɯ, ɫɥɟɞɭɟɬ 
ɜɵɱɢɫɥɹɬɶ ɩɨ ɮɨɪɦɭɥɟ 

 

 φˏ = ͳͶͲ ∙ ୠమ୦ ∙ 𝑙˓ ∙ k˗ = ͳͶͲ ∙ ଷଵమଷସ,ସ ∙ ଻ହହ ∙ ͳ = ͷ,ͳͺ,                                  (2.15) 

 
ɝɞɟ   kɮ– ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɮɨɪɦɵ ɷɩɸɪɵ ɦɨɦɟɧɬɨɜ, 1 [3, ɩɪɢɥ. ȿ, ɬɚɛɥ. 
ȿ.1].                                

ɉɪɨɜɟɪɤɚ ɩɨ ɩɪɟɞɟɥɶɧɵɦ ɫɨɫɬɨɹɧɢɹɦ 2-ɣ ɝɪɭɩɩɵ 
Ɋɚɫɱёɬ ɩɪɨɢɡɜɨɞɢɦ ɩɨ [6, ɩ.7.33, ɩ.7.43, ɩ.7.35]. Ⱦɨɥɠɧɨ ɫɨɛɥɸɞɚɬɶɫɹ 

ɭɫɥɨɜɢɟ (13). ɇɚɢɛɨɥɶɲɢɣ ɩɪɨɝɢɛ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ (14): 
 f = ୤బ୩ ∙ [ͳ + c ∙ ቀ୦୪ ቁଶ],                                                                              (2.16)         

 
ɝɞɟ    k – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ ɩɟɪɟɦɟɧɧɨɫɬɢ ɜɵɫɨɬɵ ɫɟɱɟɧɢɹ, 
ɩɪɢɧɢɦɚɟɦɵɣ ɪɚɜɧɵɦ 1 ɞɥɹ ɛɚɥɨɤ ɩɨɫɬɨɹɧɧɨɝɨ ɫɟɱɟɧɢɹ [3]; 

ɫ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ ɞɟɮɨɪɦɚɰɢɣ ɫɞɜɢɝɚ ɨɬ 
ɩɨɩɟɪɟɱɧɨɣ ɫɢɥɵ, 0 [3]; f଴ – ɩɪɨɝɢɛ ɛɚɥɤɢ ɩɨɫɬɨɹɧɧɨɝɨ ɫɟɱɟɧɢɹ ɜɵɫɨɬɨɣ h ɛɟɡ ɭɱёɬɚ ɞɟɮɨɪɦɚɰɢɣ 
ɫɞɜɢɝɚ: 

 ହ ∙ ଼,ଶଽହ ∙ ଵ଴−మ ∙ ଻ହହరଷ଼ସ ∙ ଵ଴଴଴ ∙ ଵ଴ହଵ଺ଵ,ଶ଺ =  ͵,Ͷ͸ ˔ˏ. 

 
 ɝɞɟ   ݂̀   - ɩɪɟɞɟɥɶɧɵɣ ɩɪɨɝɢɛ ɛɚɥɤɢ [3, ɩɪɢɥ. Ⱦ, ɬɚɛɥ. Ⱦ.1]. 

ȼɵɩɨɥɧɢɦ ɩɪɨɜɟɪɤɭ: 
 ͵,Ͷ͸ ˔ˏ ൑ ୪ଶ଴଼ = ଻ହହଶ଴଼ = ͵,͸͵ ˔ˏ. 

 
ɉɪɨɜɟɪɤɚ ɩɨ ɩɪɨɝɢɛɭ ɜɵɩɨɥɧɹɟɬɫɹ, ɛɚɥɤɚ ɩɨɤɪɵɬɢɹ ɭɞɨɜɥɟɬɜɨɪɹɬ 

ɬɪɟɛɨɜɚɧɢɹɦ ɠёɫɬɤɨɫɬɢ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɫɟ ɭɫɥɨɜɢɹ ɩɪɨɱɧɨɫɬɢ ɢ ɠёɫɬɤɨɫɬɢ ɜɵɩɨɥɧɹɸɬɫɹ, 

ɨɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɤɥɟɟɧɭɸ ɛɚɥɤɭ ɩɨɤɪɵɬɢɹ ɫ ɧɨɦɢɧɚɥɶɧɵɦɢ ɪɚɡɦɟɪɚɦɢ 
ɜ ɩɥɚɧɟ ln = 7550 ɦɦ, bn = 310 ɦɦ, hɩ = 344 ɦɦ (ɪɢɫɭɧɨɤ 2.6).  

 

 
Ɋɢɫɭɧɨɤ 2.6 – Ʉɥɟɟɧɚɹ ɛɚɥɤɚ 
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2.3 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɤɥɟɟɞɨɳɚɬɨɣ ɤɨɥɨɧɧɵ 
 

ɉɪɨɜɟɞёɦ ɪɚɫɱёɬ ɰɟɧɬɪɚɥɶɧɨ-ɫɠɚɬɨɣ ɢ ɜɧɟɰɟɧɬɪɟɧɧɨ-ɫɠɚɬɨɣ ɤɨɥɨɧɧɵ 
ɰɟɧɬɪɚɥɶɧɨɝɨ ɪɹɞɚ ɩɨ ɨɫɢ Ȼ.  

ɋɟɱɟɧɢɟ ɤɨɥɨɧɧɵ ɩɪɢɧɢɦɚɟɦ ɢɡ ɫɨɨɛɪɚɠɟɧɢɣ ɭɞɨɛɫɬɜɚ ɟɟ ɦɨɧɬɚɠɚ. ȼ 
ɩɪɨɞɨɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɤ ɤɨɥɨɧɧɚɦ ɤɪɟɩɹɬɫɹ ɛɚɥɤɢ ɩɟɪɟɤɪɵɬɢɣ ɲɢɪɢɧɨɣ 310 
ɦɦ, ɩɨɷɬɨɦɭ ɩɪɢɦɟɦ ɲɢɪɢɧɭ ɫɟɱɟɧɢɹ ɤɨɥɨɧɧɵ ɪɚɜɧɨɣ 310 ɦɦ. ȼ ɩɨɩɟɪɟɱɧɨɦ 
ɧɚɩɪɚɜɥɟɧɢɢ ɜɵɫɨɬɭ ɫɟɱɟɧɢɹ ɤɨɥɨɧɧɵ ɩɪɢɧɢɦɚɟɦ 215 ɦɦ (5 ɥɚɦɟɥɟɣ ɬɨɥɳɢɧɨɣ 
ɩɨ 43 ɦɦ). 

 
2.3.1 Ɋɚɫɱёɬ ɰɟɧɬɪɚɥɶɧɨ-ɫɠɚɬɨɣ ɤɨɥɨɧɧɵ 

 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ  
Ʉɨɥɨɧɧɚ ɪɚɫɩɨɥɨɠɟɧɚ ɧɚ ɩɟɪɟɫɟɱɟɧɢɢ ɨɫɟɣ Ȼ ɢ 2.  
ɉɪɨɥёɬ 1-2 – 3,5 ɦ: ɩɪɨɥёɬ 2-3 – 7,4 ɦ.  
ȼɵɫɨɬɚ ɤɨɥɨɧɧɵ – 3 ɦ; ɲɚɝ ɤɨɥɨɧɧ ɜ ɩɨɩɟɪɟɱɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ – 3,5 ɦ. 
ɋɟɱɟɧɢɟ ɤɨɥɨɧɧɵ 310ɯ215 ɦɦ. 
ȼɵɲɟɥɟɠɚɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ – ɤɥɟɟɞɨɳɚɬɵɟ ɛɚɥɤɢ ɩɨɤɪɵɬɢɹ ɢ ɩɟɪɟɤɪɵɬɢɹ, 

CLT-ɩɥɢɬɚ ɩɟɪɟɤɪɵɬɢɹ, CLT-ɩɥɢɬɚ ɩɨɤɪɵɬɢɹ ɢ ɤɨɥɨɧɧɵ 2-3 ɷɬɚɠɟɣ.  
Ʉɨɥɨɧɧɭ ɩɪɨɟɤɬɢɪɭɟɦ ɤɥɟɟɞɨɳɚɬɨɣ ɢɡ ɞɪɟɜɟɫɢɧɵ ɫɨɫɧɵ III  ɫɨɪɬɚ. 
ɋɛɨɪ ɧɚɝɪɭɡɨɤ ɧɚ ɤɨɥɨɧɧɭ 
Ʉɨɥɨɧɧɭ ɪɚɫɫɱɢɬɵɜɚɟɦ ɧɚ ɫɨɱɟɬɚɧɢɟ ɧɟɫɤɨɥɶɤɢɯ ɬɢɩɨɜ ɧɚɝɪɭɠɟɧɢɣ: 

ɩɨɫɬɨɹɧɧɚɹ ɞɥɢɬɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ (ɫɨɛɫɬɜɟɧɧɵɣ ɜɟɫ, ɜɟɫ ɜɵɲɟɥɟɠɚɳɢɯ 
ɤɨɧɫɬɪɭɤɰɢɣ) ɢ ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɟ ɧɚɝɪɭɡɤɢ – ɧɨɪɦɚɬɢɜɧɚɹ ɪɚɜɧɨɦɟɪɧɨ 
ɪɚɫɩɪɟɞɟɥёɧɧɚɹ ɞɥɹ ɤɜɚɪɬɢɪ ɠɢɥɵɯ ɡɞɚɧɢɣ, ɫɧɟɝɨɜɚɹ. Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ 
ɰɟɧɬɪɚɥɶɧɨ ɫɠɚɬɨɣ ɤɨɥɨɧɧɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.7. 

ɉɨɫɬɨɹɧɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɤɨɥɨɧɧɭ ɫɤɥɚɞɵɜɚɟɬɫɹ ɢɡ ɧɟɫɤɨɥɶɤɢɯ: 
- ɫɨɛɫɬɜɟɧɧɵɣ ɜɟɫ ɤɨɥɨɧɧɵ ɢ ɜɵɲɟɫɬɨɹɳɢɯ ɤɨɥɨɧɧ 
 N˔˅ଵ =  ɏ ∙ h ∙ b ∙ l = ͷ ∙ Ͳ,͵ͳ ∙ Ͳ,ʹͳͷ ∙ ͵ = Ͳ,ͻͻ ɤɇ,                               (2.17) 
 Nˍ =  Ͳ,ͻͻ ∙ ͵ = ʹ,ͻ͹ ɤɇ,                                                                        (2.18) 
 

ɝɞɟ     ɏ – ɭɞɟɥɶɧɵɣ ɜɟɫ ɫɨɫɧɵ, ɤɇ/ɦ2; 
b, h, l – ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɪɚɡɦɟɪɵ ɤɨɥɨɧɧɵ, ɦ; 
3 – ɤɨɥɢɱɟɫɬɜɨ ɤɨɥɨɧɧ, ɜɤɥɸɱɚɹ ɪɚɫɱёɬɧɭɸ; 
- ɜɟɫ ɩɥɢɬ ɩɨɤɪɵɬɢɹ  
 N˒ˑˍ˓ =  q୬ଵ ∙ A = Ͳ,ͺ ∙ ͳͻ,Ͳ͹ͷ = ͳͷ,ʹ͸ ɤɇ,                                         (2.19)  
 

ɝɞɟ     q୬ଵ – ɫɨɛɫɬɜɟɧɧɵɣ ɜɟɫ ɩɥɢɬɵ ɩɨɤɪɵɬɢɹ (ɬɚɛɥ. 2.1), ɤɇ/ɦ2; A – ɝɪɭɡɨɜɚɹ ɩɥɨɳɚɞɶ, ɤɨɬɨɪɚɹ ɜɵɱɢɫɥɹɟɬɫɹ ɫɨɝɥɚɫɧɨ ɜɵɪɚɠɟɧɢɸ 
 A =  ͵,ͷ ∙ ቀଷ,ହଶ + ଻,ସଶ ቁ = ͳͻ,Ͳ͹ͷ ɦ2;                                                           (2.20) 
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- ɜɟɫ ɩɥɢɬ ɩɟɪɟɤɪɵɬɢɹ 
 N˒ˈ˓ˈˍ˓ =  q୬ଶ ∙ A = Ͳ,͹ͷ ∙ ͳͻ,Ͳ͹ͷ ∙ ʹ = ʹͺ,͸ͳ  ɤɇ,                             (2.21) 
 

ɝɞɟ    q୬ଶ – ɫɨɛɫɬɜɟɧɧɵɣ ɜɟɫ ɩɥɢɬɵ ɩɟɪɟɤɪɵɬɢɹ (ɬɚɛɥ. ), ɤɇ/ɦ2. 
2 – ɤɨɥɢɱɟɫɬɜɨ ɩɟɪɟɤɪɵɬɢɣ ɧɚɞ ɤɨɥɨɧɧɨɣ; 
- ɜɟɫ ɛɚɥɨɤ ɩɟɪɟɤɪɵɬɢɹ ɢ ɩɨɤɪɵɬɢɹ ɫ ɞɜɭɯ ɫɬɨɪɨɧ ɨɬ ɤɨɥɨɧɧɵ 
 N˄ = ሺNଵ + Nଶሻ ∙ ͵ = ሺͲ,ͻ͵ + ͳ,ͻ͹ሻ ∙ ͵ = ͺ,͹ ɤɇ,                                (2.22) 
 

ɝɞɟ   Nଵ ɢ Nଶ – ɜɟɫ ɩɨɥɨɜɢɧɵ ɛɚɥɤɢ ɩɪɨɥёɬɨɦ 3,5 ɢ 7,4 ɦ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɤɨɬɨɪɵɣ 
ɜɵɱɢɫɥɹɟɬɫɹ ɫɨɝɥɚɫɧɨ ɜɵɪɚɠɟɧɢɸ 

 Nଵ =  ହ ∙ ଴,ଷଵ ∙ ଴,ଷସସ ∙ ଷ,ହଶ = Ͳ,ͻ͵ ɤɇ;                                                              
 Nଶ =  ହ ∙ ଴,ଷଵ ∙ ଴,ଷସସ ∙ ଻,ସଶ = ͳ,ͻ͹ ɤɇ;                                  
 
3 – ɤɨɥɢɱɟɫɬɜɨ ɛɚɥɨɤ ɧɚɞ ɤɨɥɨɧɧɨɣ; 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨɫɬɨɹɧɧɵɟ ɧɚɝɪɭɡɤɢ ɧɚ ɤɨɥɨɧɧɭ ɫ ɭɱёɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬɚ 

ɧɚɞёɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ ɣf =1,1 ɪɚɜɧɵ 
 Nଵ = ሺʹ,ͻ͹ + ͳͷ,ʹ͸ + ʹͺ,͸ͳ + ͺ,͹ሻ ∙ ͳ,ͳ = ͸ͳ,Ͳͻ ɤɇ; 
 
ɇɨɪɦɚɬɢɜɧɚɹ ɪɚɜɧɨɦɟɪɧɨ ɪɚɫɩɪɟɞɟɥёɧɧɚɹ ɧɚɝɪɭɡɤɚ ɞɥɹ ɩɨɦɟɳɟɧɢɣ 

ɞɟɬɫɤɢɯ ɞɨɲɤɨɥɶɧɵɯ ɭɱɪɟɠɞɟɧɢɣ ɫɨɝɥɚɫɧɨ [8] ɪɚɜɧɚ qn2 = 1,5 ɤɇ/ɦ2. ɇɚɝɪɭɡɤɚ, 
ɩɟɪɟɞɚɸɳɚɹɫɹ ɧɚ ɤɨɥɨɧɧɭ, ɞɟɣɫɬɜɭɸɳɚɹ ɧɚ ɝɪɭɡɨɜɨɣ ɩɥɨɳɚɞɢ, ɧɚ 2 
ɜɵɲɟɥɟɠɚɳɢɯ ɷɬɚɠɚɯ, ɫ ɭɱёɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬɚ ɧɚɞёɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ ɪɚɜɧɚ  

 Nଶ = ͳ,ͷ ∙ ͳͻ,Ͳ͹ͷ ∙ ʹ ∙ ͳ,ʹ = ͸ͺ,͸͹ ɤɇ. 
 
ɋɨɝɥɚɫɧɨ ɩ. 2.1, ɧɨɪɦɚɬɢɜɧɚɹ ɫɧɟɝɨɜɚɹ ɧɚɝɪɭɡɤɚ ɪɚɜɧɚ S0 = 1,5 ɤɇ/ɦ2. 

ɇɚɝɪɭɡɤɚ, ɩɟɪɟɞɚɸɳɚɹɫɹ ɧɚ ɤɨɥɨɧɧɭ, ɞɟɣɫɬɜɭɸɳɚɹ ɧɚ ɝɪɭɡɨɜɨɣ ɩɥɨɳɚɞɢ, ɫ 
ɭɱёɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬɚ ɧɚɞёɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ ɪɚɜɧɚ 

 Nଷ = ͳ,ͷ ∙ ͳͻ,Ͳ͹ͷ ∙ ͳ,Ͷ = ͶͲ,Ͳ͸ ɤɇ. 
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Ɋɢɫɭɧɨɤ 2.7 – Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɰɟɧɬɪɚɥɶɧɨ ɫɠɚɬɨɣ ɤɨɥɨɧɧɵ 

 
ɋɬɚɬɢɱɟɫɤɢɣ ɪɚɫɱёɬ 
Ɋɚɫɱёɬ ɤɨɥɨɧɧɵ ɜɟɞёɦ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ SCAD ɧɚ ɤɨɦɛɢɧɚɰɢɸ 

ɧɚɝɪɭɡɨɤ ɢɡ ɧɟɫɤɨɥɶɤɢɯ ɡɚɝɪɭɠɟɧɢɣ. Ɋɚɫɱёɬɧɭɸ ɫɯɟɦɭ ɤɨɥɨɧɧɵ ɩɪɢɧɢɦɚɟɦ ɤɚɤ 
ɫɬɨɣɤɭ, ɠёɫɬɤɨ ɡɚɳɟɦɥёɧɧɭɸ ɜ ɮɭɧɞɚɦɟɧɬɟ ɫ ɲɚɪɧɢɪɧɵɦ ɡɚɤɪɟɩɥɟɧɢɟɦ ɩɨ ɨɫɹɦ 
x ɢ y ɫɜɟɪɯɭ. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɩɪɢɜɟɞɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ. 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɜɵɛɨɪɤɢ ɨɩɪɟɞɟɥɢɦ ɦɚɤɫɢɦɚɥɶɧɨɟ ɭɫɢɥɢɟ N = -159,13 ɤɇ. 
ȼɵɩɨɥɧɢɦ ɩɪɨɜɟɪɤɢ. 

Ɋɚɫɱёɬ ɧɚ ɩɪɨɱɧɨɫɬɶ [11, ɩ.7.2] 
ȼɵɩɨɥɧɢɦ ɪɚɫɱёɬ ɧɚ ɩɪɨɱɧɨɫɬɶ ɷɥɟɦɟɧɬɚ ɩɨ ɧɨɪɦɚɥɶɧɵɦ ɧɚɩɪɹɠɟɧɢɹɦ ɩɨ 

ɭɫɥɨɜɢɸ 
 σ = ୒୊˓˃˔˚ ൑ ୖ˔ஓ౤,                                                                                                 (2.23) 

 
ɝɞɟ    F˓˃˔˚- ɩɥɨɳɚɞɶ ɪɚɫɱёɬɧɨɝɨ ɫɟɱɟɧɢɹ ɧɟɬɬɨ; W˓˃˔˚ – ɪɚɫɱёɬɧɵɣ ɦɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ; 
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R˔ – ɪɚɫɱёɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɠɚɬɢɸ ɜɞɨɥɶ ɜɨɥɨɤɨɧ ɞɪɟɜɟɫɢɧɵ, ɤɨɬɨɪɨɟ, 
ɫ ɭɱёɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬɨɜ, ɪɚɜɧɨ 

 
 R˔ = RА̝ ∙ mˇˎ ∙ m˅ ∙ m˔ˎ = ͳ͸,ͷ ∙ Ͳ,͸͸ ∙ ͳ ∙ Ͳ,ͻͷ = ͳͲ,͵ͷ Ɇɉɚ,             (2.24) 
 

ɝɞɟ    RА̝ – ɪɚɫɱёɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɠɚɬɢɸ ɞɪɟɜɟɫɢɧɵ 3-ɝɨ ɫɨɪɬɚ, 16,5 Ɇɉɚ [6, 
ɩ.6, ɬɚɛɥ.3]; mˇˎ, m˅ , m˔ˎ   – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (4). 

 σ = ଵହଽ,ଵଷ଴,ଷଵ ∙ ଴,ଶଵହ = ʹ͵ͺ͹,ͷͷ  ˍʜˏమ = ʹ,Ͷ ʛʞ˃ < ଵ଴,ଷହଵ,ଵ = ͻ,Ͷ ʛʞ˃. 

 
Ɋɚɫɱёɬ ɧɚ ɭɫɬɨɣɱɢɜɨɫɬɶ [11, ɩ.7.2] 
ɉɪɨɜɟɪɢɦ ɭɫɬɨɣɱɢɜɨɫɬɶ ɩɨ ɭɫɥɨɜɢɸ 
 ୒φ ∙ ୊ ൑ ୖ˔ஓ౤,                                                                                                          (2.25) 

 
Ɉɩɪɟɞɟɥɢɦ ɧɟɨɛɯɨɞɢɦɵɟ ɩɚɪɚɦɟɬɪɵ: 
- ɪɚɞɢɭɫ ɢɧɟɪɰɢɢ ɫɟɱɟɧɢɹ 
 r =  √A୍ = √ ଴,ଷଵ ∙ ଴,ଶଵହయଵଶ ∙ ଴,ଷଵ ∙ ଴,ଶଵହ = Ͳ,Ͳ͸ ɦ;                                                                 (2.26) 

 
- ɪɚɫɱёɬɧɚɹ ɞɥɢɧɚ ɤɨɥɨɧɧɵ [11, ɩ.7.5] 
 l଴ = l ∙ Ɋ଴ = ͵ ∙ Ͳ,ͺ = ʹ,Ͷ ɦ;                                                                          (2.27) 
 
- ɝɢɛɤɨɫɬɶ ɷɥɟɦɟɧɬɚ [11, ɩ.7.4] 
 ɉ  = ୪బ୰ = ଶ,ସ଴,଴଺ = ͶͲ;                                                                                        (2.28) 

 
- ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɨɞɨɥɶɧɨɝɨ ɢɡɝɢɛɚ [11, ɩ.7.3] 
 φ = ͳ − a ∙ ቀ λଵ଴଴ቁଶ = ͳ − Ͳ,ͺ ∙ ቀ ସ଴ଵ଴଴ቁଶ = Ͳ,ͺ͹;                                             (2.29) 

 
ɋ ɭɱёɬɨɦ ɷɬɢɯ ɞɚɧɧɵɯ: 
 ଵହଽ,ଵଷ଴,଼଻ ∙ ଴,ଷଵ ∙ ଴,ଶଵହ = ʹ͹ͶͶ,͵ͳ ˍʜˏమ = ʹ,͹ ʛʞ˃ < ଵ଴,ଷହଵ,ଵ = ͻ,Ͷ ʛʞ˃. 

 
ɉɨɫɤɨɥɶɤɭ ɜɵɩɨɥɧɹɸɬɫɹ ɜɫɟ ɩɪɨɜɟɪɤɢ, ɨɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɪɚɡɦɟɪɵ 

ɫɟɱɟɧɢɹ ɰɟɧɬɪɚɥɶɧɨ-ɫɠɚɬɨɣ ɤɨɥɨɧɧɵ 310ɯ215 ɦɦ (ɪɢɫɭɧɨɤ 2.8). 
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Ɋɢɫɭɧɨɤ 2.8 – Ʉɥɟɟɧɚɹ ɤɨɥɨɧɧɚ 

 
2.3.2 Ɋɚɫɱёɬ ɜɧɟɰɟɧɬɪɟɧɧɨ-ɫɠɚɬɨɣ ɤɨɥɨɧɧɵ 

 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ  
Ʉɨɥɨɧɧɚ ɪɚɫɩɨɥɨɠɟɧɚ ɧɚ ɩɟɪɟɫɟɱɟɧɢɢ ɨɫɟɣ Ȼ ɢ 1.  
ɉɪɨɥёɬ 1-2 – 3,5 ɦ: ɩɪɨɥёɬ 2-3 – 7,4 ɦ.  
ȼɵɫɨɬɚ ɤɨɥɨɧɧɵ – 3 ɦ; ɲɚɝ ɤɨɥɨɧɧ ɜ ɩɨɩɟɪɟɱɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ – 3,5 ɦ. 
ɋɟɱɟɧɢɟ ɤɨɥɨɧɧɵ 310ɯ215 ɦɦ. 
ȼɵɲɟɥɟɠɚɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ – ɤɥɟɟɞɨɳɚɬɵɟ ɛɚɥɤɢ ɩɨɤɪɵɬɢɹ ɢ ɩɟɪɟɤɪɵɬɢɹ, 

CLT-ɩɥɢɬɚ ɩɟɪɟɤɪɵɬɢɹ, CLT-ɩɥɢɬɚ ɩɨɤɪɵɬɢɹ ɢ ɤɨɥɨɧɧɵ 2-3 ɷɬɚɠɟɣ.  
Ʉɨɥɨɧɧɭ ɩɪɨɟɤɬɢɪɭɟɦ ɤɥɟɟɞɨɳɚɬɨɣ ɢɡ ɞɪɟɜɟɫɢɧɵ ɫɨɫɧɵ III  ɫɨɪɬɚ. 
ɋɛɨɪ ɧɚɝɪɭɡɨɤ ɧɚ ɤɨɥɨɧɧɭ 
Ʉɨɥɨɧɧɭ ɪɚɫɫɱɢɬɵɜɚɟɦ ɧɚ ɫɨɱɟɬɚɧɢɟ ɧɟɫɤɨɥɶɤɢɯ ɬɢɩɨɜ ɡɚɝɪɭɠɟɧɢɣ: 

ɩɨɫɬɨɹɧɧɚɹ ɞɥɢɬɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ (ɫɨɛɫɬɜɟɧɧɵɣ ɜɟɫ, ɜɟɫ ɜɵɲɟɥɟɠɚɳɢɯ 
ɤɨɧɫɬɪɭɤɰɢɣ, ɜɟɫ ɫɬɟɧɨɜɵɯ ɩɚɧɟɥɟɣ) ɢ ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɟ ɧɚɝɪɭɡɤɢ – ɧɨɪɦɚɬɢɜɧɚɹ 
ɪɚɜɧɨɦɟɪɧɨ ɪɚɫɩɪɟɞɟɥёɧɧɚɹ ɞɥɹ ɤɜɚɪɬɢɪ ɠɢɥɵɯ ɡɞɚɧɢɣ, ɫɧɟɝɨɜɚɹ, ɜɟɬɪɨɜɚɹ. 
Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɜɧɟɰɟɧɬɪɟɧɧɨ ɫɠɚɬɨɣ ɤɨɥɨɧɧɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.9. 

ɉɨɫɬɨɹɧɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɤɨɥɨɧɧɭ ɫɤɥɚɞɵɜɚɟɬɫɹ ɢɡ ɧɟɫɤɨɥɶɤɢɯ: 
- ɫɨɛɫɬɜɟɧɧɵɣ ɜɟɫ ɤɨɥɨɧɧɵ ɢ ɜɵɲɟɫɬɨɹɳɢɯ ɤɨɥɨɧɧ 
 N˔˅ଵ =  ɏ ∙ h ∙ b ∙ l = ͷ ∙ Ͳ,͵ͳ ∙ Ͳ,ʹͳͷ ∙ ͵ = Ͳ,ͻͻ ɤɇ, 
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Nˍ =  Ͳ,ͻͻ ∙ ͵ = ʹ,ͻ͹ ɤɇ, 
 

ɝɞɟ     ɏ – ɭɞɟɥɶɧɵɣ ɜɟɫ ɫɨɫɧɵ, ɤɇ/ɦ2; 
b, h, l – ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɪɚɡɦɟɪɵ ɤɨɥɨɧɧɵ, ɦ; 
3 – ɤɨɥɢɱɟɫɬɜɨ ɤɨɥɨɧɧ, ɜɤɥɸɱɚɹ ɪɚɫɱёɬɧɭɸ; 
- ɜɟɫ ɩɥɢɬ ɩɨɤɪɵɬɢɹ  
 N˒ˑˍ˓ =  q୬ଵ ∙ A = Ͳ,ͺ ∙ ͸,ͳʹͷ = Ͷ,ͻ  ɤɇ, 
 

ɝɞɟ     q୬ଵ – ɫɨɛɫɬɜɟɧɧɵɣ ɜɟɫ ɩɥɢɬɵ ɩɨɤɪɵɬɢɹ (ɬɚɛɥ. ), ɤɇ/ɦ2; A – ɝɪɭɡɨɜɚɹ ɩɥɨɳɚɞɶ, ɤɨɬɨɪɚɹ ɜɵɱɢɫɥɹɟɬɫɹ ɫɨɝɥɚɫɧɨ ɜɵɪɚɠɟɧɢɸ 
 A =  ଷ,ହଶ ∙ ቀଷ,ହଶ + ଷ,ହଶ ቁ = ͸,ͳʹͷ ɦ2; 

 
- ɜɟɫ ɩɥɢɬ ɩɟɪɟɤɪɵɬɢɹ 
 N˒ˈ˓ˈˍ˓ =  q୬ଶ ∙ A = Ͳ,͹ͷ ∙ ͸,ͳʹͷ ∙ ʹ = ͻ,ͳͻ  ɤɇ, 
 

ɝɞɟ    q୬ଶ – ɫɨɛɫɬɜɟɧɧɵɣ ɜɟɫ ɩɥɢɬɵ ɩɟɪɟɤɪɵɬɢɹ (ɬɚɛɥ. ), ɤɇ/ɦ2. 
2 – ɤɨɥɢɱɟɫɬɜɨ ɩɟɪɟɤɪɵɬɢɣ ɧɚɞ ɤɨɥɨɧɧɨɣ; 
- ɜɟɫ ɛɚɥɨɤ ɩɟɪɟɤɪɵɬɢɹ ɢ ɩɨɤɪɵɬɢɹ ɫ ɞɜɭɯ ɫɬɨɪɨɧ ɨɬ ɤɨɥɨɧɧɵ 
 N˄ = Nଵ ∙ ͵ = Ͳ,ͻ͵ ∙ ͵ =  ʹ,͹ͻ ɤɇ, 
 

ɝɞɟ   Nଵ – ɜɟɫ ɩɨɥɨɜɢɧɵ ɛɚɥɤɢ ɩɪɨɥёɬɨɦ 3,5, ɤɨɬɨɪɵɣ ɜɵɱɢɫɥɹɟɬɫɹ ɫɨɝɥɚɫɧɨ 
ɜɵɪɚɠɟɧɢɸ 

 Nଵ =  ହ ∙ ଴,ଷଵ ∙ ଴,ଷସସ ∙ ଷ,ହଶ = Ͳ,ͻ͵ ɤɇ; 
 
3 – ɤɨɥɢɱɟɫɬɜɨ ɛɚɥɨɤ ɧɚɞ ɤɨɥɨɧɧɨɣ; 
- ɜɟɫ ɫɬɟɧɨɜɵɯ ɩɚɧɟɥɟɣ ɫ ɞɜɭɯ ɫɬɨɪɨɧ ɨɬ ɤɨɥɨɧɧɵ 
 N˔˕ =  ହ ∙ ଴,ଶଵହ ∙ ଷ ∙ ଷ,ହଶ + ହ ∙ ଴,ଶଵହ ∙ ଷ ∙ ଷ,ହଶ = ͳͳ,ʹͻ ɤɇ 

 
- ɦɨɦɟɧɬ ɨɬ ɷɤɫɰɟɧɬɪɢɫɢɬɟɬɚ ɩɪɢɥɨɠɟɧɢɹ ɧɚɝɪɭɡɤɢ ɨɬ ɜɟɫɚ ɫɬɟɧɨɜɵɯ 

ɩɚɧɟɥɟɣ 
  M =  e ∙ N˔˕ = Ͳ,ʹ͸ ∙ ͳͳ,ʹͻ = ʹ,ͻͶ   ɤɇɦ,                                            (2.30) 
 

ɝɞɟ e – ɷɤɫɰɟɧɬɪɢɫɢɬɟɬ ɩɪɢɥɨɠɟɧɢɹ ɧɚɝɪɭɡɤɢ ɨɬ ɜɟɫɚ ɫɬɟɧɨɜɵɯ ɩɚɧɟɥɟɣ, 
ɜɵɱɢɫɥɹɟɦɵɣ ɤɚɤ  
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e =  ଴,ଶଵହଶ + ଴,ଷଵ଴ଶ = Ͳ,ʹ͸ ɦ. 
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨɫɬɨɹɧɧɵɟ ɧɚɝɪɭɡɤɢ ɧɚ ɤɨɥɨɧɧɭ ɫ ɭɱёɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬɚ 

ɧɚɞёɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ ɣf =1,1 ɪɚɜɧɵ 
 Nଵ = ሺʹ,ͻ͹ + Ͷ,ͻ + ͻ,ͳͻ + ʹ,͹ͻሻ ∙ ͳ,ͳ = ʹͳ,ͺͶ ɤɇ; 
 N˔˕ = ͳͳ,ʹͻ ∙ ͳ,ͳ = ͳʹ,Ͷʹ ɤɇ; 
 ʛ˔˕ = ʹ,ͻͶ ∙ ͳ,ͳ = ͵,ʹ͵ ɤɇɦ. 
 
ɇɨɪɦɚɬɢɜɧɚɹ ɪɚɜɧɨɦɟɪɧɨ ɪɚɫɩɪɟɞɟɥёɧɧɚɹ ɧɚɝɪɭɡɤɚ ɞɥɹ ɩɨɦɟɳɟɧɢɣ 

ɞɟɬɫɤɢɯ ɞɨɲɤɨɥɶɧɵɯ ɭɱɪɟɠɞɟɧɢɣ ɫɨɝɥɚɫɧɨ [8] ɪɚɜɧɚ qn2 = 1,5 ɤɇ/ɦ2. ɇɚɝɪɭɡɤɚ, 
ɩɟɪɟɞɚɸɳɚɹɫɹ ɧɚ ɤɨɥɨɧɧɭ, ɞɟɣɫɬɜɭɸɳɚɹ ɧɚ ɝɪɭɡɨɜɨɣ ɩɥɨɳɚɞɢ, ɧɚ 2 
ɜɵɲɟɥɟɠɚɳɢɯ ɷɬɚɠɚɯ, ɫ ɭɱёɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬɚ ɧɚɞёɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ ɪɚɜɧɚ  

 Nଶ = ͳ,ͷ ∙ ͸,ͳʹͷ ∙ ʹ ∙ ͳ,ʹ = ʹʹ,Ͳͷ ɤɇ. 
 
ɋɨɝɥɚɫɧɨ ɩ.2.1, ɧɨɪɦɚɬɢɜɧɚɹ ɫɧɟɝɨɜɚɹ ɧɚɝɪɭɡɤɚ ɪɚɜɧɚ S0 = 1,5 ɤɇ/ɦ2. 

ɇɚɝɪɭɡɤɚ, ɩɟɪɟɞɚɸɳɚɹɫɹ ɧɚ ɤɨɥɨɧɧɭ, ɞɟɣɫɬɜɭɸɳɚɹ ɧɚ ɝɪɭɡɨɜɨɣ ɩɥɨɳɚɞɢ, ɫ 
ɭɱёɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬɚ ɧɚɞёɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ ɪɚɜɧɚ 

 Nଷ = ͳ,ͷ ∙ ͸,ͳʹͷ ∙ ͳ,Ͷ = ͳʹ,ͺ͸ ɤɇ. 
 
ȼɟɬɪɨɜɚɹ ɧɚɝɪɭɡɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ [8, ɩ.11]. 
ɇɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɫɪɟɞɧɟɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɜɟɬɪɨɜɨɣ ɧɚɝɪɭɡɤɢ W୫ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɷɤɜɢɜɚɥɟɧɬɧɨɣ ɜɵɫɨɬɵ 𝑧௘ ɧɚɞ ɩɨɜɟɪɯɧɨɫɬɶɸ ɡɟɦɥɢ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɩɨ ɮɨɪɦɭɥɟ 

 W୫ = W଴ ∙ kሺzୣሻ ∙ c,                                                                                (2.31) 
 

ɝɞɟ W଴ – ɧɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɜɟɬɪɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɞɨ ɨɫɢ ɪɢɝɟɥɹ, ɩɪɢɧɢɦɚɟɦɨɟ 
ɩɨ [8, ɬɚɛɥ. 11.1], ɞɥɹ ɝɨɪɨɞɚ Ʉɪɚɫɧɨɹɪɫɤɚ, ɪɚɣɨɧ ɫɬɪɨɢɬɟɥɶɫɬɜɚ III, W଴  = 0,38 
ɤɇ/ɦ;  c – ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ [8, ɩ. 11.1.7, ɩɪɢɥ. Ⱦ.1.2] ɞɥɹ 
ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɬɟɧ ɩɪɹɦɨɭɝɨɥɶɧɵɯ ɜ ɩɥɚɧɟ ɡɞɚɧɢɣ ɫ ɧɚɜɟɬɪɟɧɧɨɣ ɫɬɨɪɨɧɵ ɫ = 
0,8; kሺzୣሻ  – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɢɡɦɟɧɟɧɢɟ ɜɟɬɪɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɞɥɹ 
ɷɤɜɢɜɚɥɟɧɬɧɨɣ ɜɵɫɨɬɵ zୣ [8, ɩ.11.1.6], ɤɨɬɨɪɚɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ [8, ɩ.11.1.5]. Ɉɧɚ 
ɪɚɜɧɚ 9,7 ɦ. Ⱦɥɹ ɞɚɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ɷɤɜɢɜɚɥɟɧɬɧɨɣ ɜɵɫɨɬɵ ɤɨɷɮɮɢɰɢɟɧɬ kሺzୣሻ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 kሺzୣሻ = kଵ଴ ∙ ሺ୸౛ଵ଴ሻଶ∙α = Ͳ,Ͷ ∙ ሺଽ,଻ଵ଴ሻଶ∙଴,ଶହ = Ͳ,͵ͻ,                                           (2.32) 
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ɝɞɟ     kଵ଴, Ƚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɫɨɝɥɚɫɧɨ [8, ɩ.11.1.6, ɬɚɛɥ.11.3]. 

ɇɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɫɪɟɞɧɟɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɜɟɬɪɨɜɨɣ ɧɚɝɪɭɡɤɢ 
 W୫ = Ͳ,͵ͺ ∙ Ͳ,͵ͻ ∙ Ͳ,ͺ = Ͳ,ͳʹ ˍʜ/ˏଶ ;   
 
ȼɟɬɪɨɜɭɸ ɧɚɝɪɭɡɤɭ ɩɪɢɧɢɦɚɟɦ ɞɟɣɫɬɜɭɸɳɟɣ ɫ ɧɚɜɟɬɪɟɧɧɨɣ ɫɬɨɪɨɧɵ ɧɚ 

ɝɪɭɡɨɜɭɸ ɩɥɨɳɚɞɶ ɲɢɪɢɧɨɣ 5,45 ɦ. Ɋɚɫɱёɬɧɨɟ ɡɧɚɱɟɧɢɟ ɫɪɟɞɧɟɣ ɫɨɫɬɚɜɥɹɸɳɟɣ 
ɜɟɬɪɨɜɨɣ ɧɚɝɪɭɡɤɢ ɧɚ ɝɪɭɡɨɜɨɣ ɩɥɨɳɚɞɢ ɪɚɜɧɨ 

 q୫ = Ͳ,ͳʹ ∙ ͳ,Ͷ ∙ ͷ,Ͷͷ = Ͳ,ͻʹ ˍʜˏ . 

 
Ɋɢɫɭɧɨɤ 2.9 – Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɜɧɟɰɟɧɬɪɟɧɧɨ ɫɠɚɬɨɣ ɤɨɥɨɧɧɵ 

 
ɋɬɚɬɢɱɟɫɤɢɣ ɪɚɫɱёɬ 
Ɋɚɫɱёɬ ɤɨɥɨɧɧɵ ɜɟɞёɦ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ SCAD ɧɚ ɤɨɦɛɢɧɚɰɢɸ 

ɧɚɝɪɭɡɨɤ ɢɡ ɧɟɫɤɨɥɶɤɢɯ ɡɚɝɪɭɠɟɧɢɣ. Ɋɚɫɱёɬɧɭɸ ɫɯɟɦɭ ɤɨɥɨɧɧɵ ɩɪɢɧɢɦɚɟɦ ɤɚɤ 
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ɫɬɨɣɤɭ, ɠёɫɬɤɨ ɡɚɳɟɦɥёɧɧɭɸ ɜ ɮɭɧɞɚɦɟɧɬɟ ɫ ɲɚɪɧɢɪɧɵɦ ɡɚɤɪɟɩɥɟɧɢɟɦ ɩɨ ɨɫɹɦ 
x ɢ y ɫɜɟɪɯɭ. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɩɪɢɜɟɞɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ. 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɜɵɛɨɪɤɢ ɨɩɪɟɞɟɥɢɦ ɦɚɤɫɢɦɚɥɶɧɨɟ ɭɫɢɥɢɟ N = -53,26 ɤɇ ɢ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɟɦɭ Ɇɫɨɨɬɜ = 0,93 ɤɇɦ ɢ Qɫɨɨɬɜ = 0,93 ɤɇ. ȼɵɩɨɥɧɢɦ ɩɪɨɜɟɪɤɢ. 

ɉɪɨɜɟɪɤɚ ɩɪɨɱɧɨɫɬɢ ɩɨ ɧɨɪɦɚɥɶɧɵɦ ɧɚɩɪɹɠɟɧɢɹɦ [11, ɩ.7.17] 
ȼɵɩɨɥɧɢɦ ɪɚɫɱёɬ ɧɚ ɩɪɨɱɧɨɫɬɶ ɷɥɟɦɟɧɬɚ ɩɨ ɧɨɪɦɚɥɶɧɵɦ ɧɚɩɪɹɠɟɧɢɹɦ ɩɨ 

ɭɫɥɨɜɢɸ 
 σ = ୒୊˓˃˔˚ + ୑ ୛˓˃˔˚ ൑ ୖ˔ஓ౤,                                                                                    (2.33) 

 
ɝɞɟ    F˓˃˔˚- ɩɥɨɳɚɞɶ ɪɚɫɱёɬɧɨɝɨ ɫɟɱɟɧɢɹ ɧɟɬɬɨ; W˓˃˔˚ – ɪɚɫɱёɬɧɵɣ ɦɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ; R˔ – ɪɚɫɱёɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɠɚɬɢɸ ɜɞɨɥɶ ɜɨɥɨɤɨɧ ɞɪɟɜɟɫɢɧɵ, ɤɨɬɨɪɨɟ, 
ɫ ɭɱёɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬɨɜ, ɪɚɜɧɨ 

 
 R˔ = RА̝ ∙ mˇˎ ∙ m˅ ∙ m˔ˎ = ͳ͸,ͷ ∙ Ͳ,͸͸ ∙ ͳ ∙ Ͳ,ͻͷ = ͳͲ,͵ͷ Ɇɉɚ,            (2.34) 
 

ɝɞɟ   RА̝ – ɪɚɫɱёɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɠɚɬɢɸ ɞɪɟɜɟɫɢɧɵ 3-ɝɨ ɫɨɪɬɚ, 16,5 Ɇɉɚ [6, 
ɩ.6, ɬɚɛɥ.3]; mˇˎ, m˅ , m˔ˎ   – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (4). 

 σ = ହଷ,ଶ଺଴,ଷଵ ∙ ଴,ଶଵହ + ଴,ଽଷ ∙ ଺଴,ଷଵ ∙ ଴,ଶଵହమ = ͹ͻͻ,ͳ + ͵ͺͻ,Ͷ = ͳͳͺͺ,ͷ ˍʜˏమ = ͳ,ʹ ʛʞ˃ <ଵ଴,ଷହଵ,ଵ = ͻ,Ͷ ʛʞ˃. 

 
ɉɪɨɜɟɪɤɚ ɩɪɨɱɧɨɫɬɢ ɩɨ ɫɤɚɥɵɜɚɧɢɸ [11, ɩ.7.18] 
ȼɵɩɨɥɧɢɦ ɪɚɫɱёɬ ɧɚ ɩɪɨɱɧɨɫɬɶ ɩɨ ɫɤɚɥɵɜɚɧɢɸ ɩɨ ɭɫɥɨɜɢɸ 
 ୕ ∙ ୗ˄˓′୍˄˓∙ ୠ˓ + ∆τ ൑ ୖ˔ˍஓ౤ ;                                                                                           (2.35) 

 ୕ ∙ ୗ˄˓′୍˄˓ ∙ ୠ˓ + ଴,଻ହ ∙ ୒ ∙ ୣୠ ∙ ୦మ ൑ ୖ˔ˍஓ౤ ,                                                                                     (2.36) 

 
ɝɞɟ ɫɬɚɬɢɱɟɫɤɢɣ ɦɨɦɟɧɬ ɫɞɜɢɝɚɟɦɨɣ ɱɚɫɬɢ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ 

ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɟɣɬɪɚɥɶɧɨɣ ɨɫɢ 
 S˄˓′ = ଴,ଷଵ ∙ ଴,ଶଵହଶ ∙ ଴,ଶଵହସ = Ͳ,ͲͲͳͺ ɦ3;                                                                (2.37) 

 
ɦɨɦɟɧɬ ɢɧɟɪɰɢɢ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɟɣɬɪɚɥɶɧɨɣ ɨɫɢ 
 I˄˓ = ଴,ଷଵ ∙ ଴,ଶଵହయଵଶ = Ͳ,ͲͲͲʹ ɦ4;                                                                         (2.38) 
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e - ɷɤɫɰɟɧɬɪɢɫɢɬɟɬ ɩɟɪɟɞɚɱɢ ɭɫɢɥɢɹ; R˔ˍ – ɪɚɫɱёɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɤɚɥɵɜɚɧɢɸ ɩɪɢ ɢɡɝɢɛɟ ɞɪɟɜɟɫɢɧɵ, 

ɤɨɬɨɪɨɟ, ɫ ɭɱёɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬɨɜ, ɪɚɜɧɨ 
 
 R˔ˍ = R˔А̱ ∙ mˇˎ ∙ m˅ ∙ m˔ˎ = ʹ,ʹͷ ∙ Ͳ,͸͸ ∙ ͳ ∙ Ͳ,ͻͷ = ͳ,Ͷͳ Ɇɉɚ,            (2.39) 
 

ɝɞɟ    RА̝ – ɪɚɫɱёɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɤɚɥɵɜɚɧɢɸ ɞɪɟɜɟɫɢɧɵ 3-ɝɨ ɫɨɪɬɚ, 2,25 Ɇɉɚ 
[6, ɩ.6, ɬɚɛɥ.3]; mˇˎ, m˅ , m˔ˎ   – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (4). 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ 
 ଴,ଽଷ ∙ ଴,଴଴ଵ଼଴,଴଴଴ଶ ∙ ଴,ଷଵ + ଴,଻ହ ∙ ହଷ,ଶ଺ ∙ ଴,ଶ଺଴,ଷଵ ∙ ଴,ଶଵହమ = ʹ͹ + ͹ʹͶ,͹͹ = ͹ͷͳ,͹͹ ˍʜˏమ = Ͳ,ͺ ʛʞ˃ ൑ ଵ,ସଵଵ,ଵ =ͳ,ʹͺ ʛʞ˃. 
 
ɉɪɨɜɟɪɤɚ ɭɫɬɨɣɱɢɜɨɫɬɢ [7.20] 
ɉɪɨɜɟɪɢɦ ɭɫɬɨɣɱɢɜɨɫɬɶ ɩɥɨɫɤɨɣ ɮɨɪɦɵ ɞɟɮɨɪɦɢɪɨɜɚɧɢɹ ɩɨ ɭɫɥɨɜɢɸ 
 ୒φ ∙ ୖౙ ∙ ୊ + ( ୑ φˏ ∙ ୖ౫ ∙ ୛˄˓)୬ ൑ ͳ,                                                                              (2.40) 

 
Ɉɩɪɟɞɟɥɢɦ ɧɟɨɛɯɨɞɢɦɵɟ ɩɚɪɚɦɟɬɪɵ: 
- ɪɚɞɢɭɫ ɢɧɟɪɰɢɢ ɫɟɱɟɧɢɹ ɩɨ ɮɨɪɦɭɥɟ (2.26) 
 r = √ ଴,଴଴଴ଶ଴,ଷଵ ∙ ଴,ଶଵହ = Ͳ,Ͳͷ ɦ; 

 
- ɪɚɫɱёɬɧɚɹ ɞɥɢɧɚ ɤɨɥɨɧɧɵ ɩɨ ɮɨɪɦɭɥɟ (2.27) 
 l଴ = l ∙ Ɋ଴ = ͵ ∙ Ͳ,ͺ = ʹ,Ͷ ɦ; 
 
- ɝɢɛɤɨɫɬɶ ɷɥɟɦɟɧɬɚ ɩɨ ɮɨɪɦɭɥɟ (2.28) 
 ɉ  = ୪బ୰ = ଶ,ସ଴,଴ହ = Ͷͺ; 

 
- ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɨɞɨɥɶɧɨɝɨ ɢɡɝɢɛɚ ɩɨ ɮɨɪɦɭɥɟ (2.29) 
 φ = ͳ − a ∙ ቀ λଵ଴଴ቁଶ = ͳ − Ͳ,ͺ ∙ ቀ ସ଼ଵ଴଴ቁଶ = Ͳ,ͺʹ; 

 
- ɤɨɷɮɮɢɰɢɟɧɬ φˏ ɩɨ [11,ɩ.7.14] 
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φˏ = ͳͶͲ ∙ ୠమ୪p ∙ ୦ ∙ k˗ = ͳͶͲ ∙ ଴,ଷଵమଷ,ହ ∙ ଴,ଶଵହ ∙ ͳ = ʹͷ,Ͷ͹;                                           (2.41) 

 
- ɪɚɫɱёɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɢɡɝɢɛɭ  
 Rˋ = RА̀ ∙ mˇˎ ∙ m˅ ∙ m˔ˎ = ͳ͸,ͷ ∙ Ͳ,͸͸ ∙ ͳ ∙ Ͳ,ͻͷ = ͳͲ,͵ͷ Ɇɉɚ,     
 
ɋ ɭɱёɬɨɦ ɷɬɢɯ ɞɚɧɧɵɯ: 
 ହଷ,ଶ଺଴,଼ଶ ∙ ଵ଴,ଷହ ∙ ଵ଴య ∙ ଴,ଷଵ ∙ ଴,ଶଵହ + ቀ ଴,ଽଷଶହ,ସ଻ ∙ ଵ଴,ଷହ ∙ ଵ଴య ∙ ଴,଴଴଴ଶቁଶ ൑ ͳ, 

 Ͳ,Ͳͻ < ͳ. 
 
ɉɨɫɤɨɥɶɤɭ ɜɵɩɨɥɧɹɸɬɫɹ ɜɫɟ ɩɪɨɜɟɪɤɢ, ɨɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɪɚɡɦɟɪɵ 

ɫɟɱɟɧɢɟ ɜɧɟɰɟɧɬɪɟɧɧɨ-ɫɠɚɬɨɣ ɤɨɥɨɧɧɵ 310ɯ215 ɦɦ (ɪɢɫɭɧɨɤ 2.10). 

 
Ɋɢɫɭɧɨɤ 2.10 – Ʉɥɟɟɧɚɹ ɤɨɥɨɧɧɚ 
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2.4 Ɋɚɫɱёɬ ɭɡɥɚ ɫɨɩɪɹɠɟɧɢɹ ɛɚɥɤɢ ɩɟɪɟɤɪɵɬɢɹ ɫ ɤɨɥɨɧɧɨɣ 
 

ȼ ɯɨɞɟ ɪɚɫɱёɬɚ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɞɥɢɧɭ ɜɤɥɟɟɧɧɵɯ ɫɬɟɪɠɧɟɣ ɜ 
ɞɟɬɚɥɢ, ɫɨɟɞɢɧɹɸɳɟɣ ɞɜɟ ɤɨɥɨɧɧɵ, ɚ ɬɚɤɠɟ ɱɢɫɥɨ ɛɨɥɬɨɜ ɜ ɫɨɟɞɢɧɟɧɢɢ ɛɚɥɤɢ ɫ 
ɤɨɥɨɧɧɨɣ ɩɪɢ ɩɨɦɨɳɢ ɡɚɤɪɵɬɨɣ ɨɩɨɪɵ. 

Ɋɚɫɱёɬ ɫɨɟɞɢɧɟɧɢɹ ɞɜɭɯ ɤɨɥɨɧɧ 
Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɟ ɤ ɫɨɟɞɢɧɟɧɢɸ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɫɨɝɥɚɫɧɨ [11, ɩ. 8.34]. 
Ɋɚɫɱɟɬ ɩɪɨɢɡɜɨɞɢɦ ɨɬ ɭɫɢɥɢɹ, ɜɨɡɧɢɤɚɸɳɟɝɨ ɜ ɤɨɥɨɧɧɟ ɩɪɢ ɞɟɣɫɬɜɢɢ 

ɤɨɦɛɢɧɚɰɢɢ ɧɚɝɪɭɡɨɤ Q = 159,13 ɤɇ. 
Ʉɨɧɫɬɪɭɤɰɢɹ ɫɨɟɞɢɧɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.11. 

 
Ɋɢɫɭɧɨɤ 2.11 – ɋɨɟɞɢɧɟɧɢɟ ɞɜɭɯ ɤɨɥɨɧɧ 

 
ɋɨɝɥɚɫɧɨ [11, ɩ. 8.39] ɪɚɫɱɟɬɧɭɸ ɧɟɫɭɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɜɤɥɟɢɜɚɟɦɨɝɨ 

ɫɬɟɪɠɧɹ ɧɚ ɜɵɞɟɪɝɢɜɚɧɢɟ ɢɥɢ ɩɪɨɞɚɜɥɢɜɚɧɢɟ ɫɥɟɞɭɟɬ ɨɩɪɟɞɟɥɹɬɶ ɩɨ ɮɨɪɦɭɥɟ 
 T =  R˔ˍ · d · Ɏ · l · kୡ · mˇˎ · ʞ୫୧;                                                          (2.42)              
 

ɝɞɟ R˔ˍ – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɞɪɟɜɟɫɢɧɵ ɫɤɚɥɵɜɚɧɢɸ, Ɇɩɚ, ɨɩɟɪɟɞɟɥɹɟɦɨɟ 
ɩɨ [11, ɩ. 5, ɬɚɛɥɢɰɚ 3]; 

d1 = ɞɢɚɦɟɬɪ ɨɬɜɟɪɫɬɢɹ, ɦ; 
l - ɞɥɢɧɚ ɡɚɞɟɥɵɜɚɟɦɨɣ ɱɚɫɬɢ ɫɬɟɪɠɧɹ, ɦ, ɤɨɬɨɪɭɸ ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɩɨ 

ɪɚɫɱɟɬɭ, ɧɨ ɧɟ ɦɟɧɟɟ 10d ɢ ɧɟ ɛɨɥɟɟ 30d; 
kc - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 

ɧɚɩɪɹɠɟɧɢɣ ɫɞɜɢɝɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɞɥɢɧɵ ɡɚɞɟɥɵɜɚɟɦɨɣ ɱɚɫɬɢ ɫɬɟɪɠɧɹ, 
ɤɨɬɨɪɵɣ ɫɥɟɞɭɟɬ ɨɩɪɟɞɟɥɹɬɶ ɩɨ ɮɨɪɦɭɥɟ 

 kୡ = ͳ,ʹ − Ͳ,Ͳʹ · ୪ୢ
;                                                                                 (2.43) 

 kୡ = ͳ,ʹ − Ͳ,Ͳʹ · ସହ଴ସହ = ͳ; 

 
mɞɥ ɢ ɉmi – ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ [11, ɩ. 6.1]. 
ɉɨɞɫɬɚɜɢɜ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ 2.41, ɩɨɥɭɱɢɦ 
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 T = ͵,ʹ · Ͳ,ͲͶͻ · ͵,ͳͶ · Ͳ,Ͷͷ · ͳ · Ͳ,͸͸ · Ͳ,ͻͷ = Ͳ,ͳͶ ʛʜ; 
 
Ɍɪɟɛɭɟɦɨɟ ɱɢɫɥɨ ɫɬɟɪɠɧɟɣ 
 n˕˓ = ୒୘ = ଴,ଵହଽ଴,ଵସ = ͳ,ͳͶ.                                                                        (2.44) 

 
ɉɪɢɧɢɦɚɟɦ 2 ɫɬɟɪɠɧɹ d = 4,5 ɫɦ ɤɥɚɫɫɚ Ⱥ400, R = 400 Ɇɉɚ. 
Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɹɦɢ ɜɤɥɟɟɧɧɵɯ ɫɬɟɪɠɧɟɣ, ɪɚɛɨɬɚɸɳɢɯ ɧɚ 

ɜɵɞɟɪɝɢɜɚɧɢɟ ɢɥɢ ɩɪɨɞɚɜɥɢɜɚɧɢɟ ɜɞɨɥɶ ɜɨɥɨɤɨɧ, ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɧɟ ɦɟɧɟɟ S1 
= 3d, ɚ ɞɨ ɧɚɪɭɠɧɵɯ ɝɪɚɧɟɣ – ɧɟ ɦɟɧɟɟ S2 = 2d [11, ɩ. 8.40]. 

Ɋɚɫɫɬɚɧɨɜɤɚ ɜɤɥɟɟɧɧɵɯ ɫɬɟɪɠɧɟɣ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.12. 

 
Ɋɢɫɭɧɨɤ 2.12 - Ɋɚɫɫɬɚɧɨɜɤɚ ɜɤɥɟɟɧɧɵɯ ɫɬɟɪɠɧɟɣ ɜ ɤɨɥɨɧɧɟ 

 
ɉɪɨɜɟɪɢɦ ɩɪɨɱɧɨɫɬɶ ɫɬɟɪɠɧɟɣ ɩɪɢ ɜɵɞɟɪɝɢɜɚɧɢɢ (ɪɚɫɬɹɠɟɧɢɢ).  
ɉɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɞɜɭɯ ɫɬɟɪɠɧɟɣ 
 А = Ɏ · Rଶ = ͵,ͳͶ · ሺଶୢሻଶ = ͵,ͳͶ · ሺସ,ହଶ ሻଶ = ͳͷ,ͻ ɫɦ2.                              (2.45) 

 
ɇɚɩɪɹɠɟɧɢɟ 
 σ = ୒A < R;                                                                                                (2.46) 

 σ = ଴,ଵହଽ଴,଴଴ଵହଽ = ͳͲͲ ʛʞ˃ < ͶͲͲ ʛʞ˃. 

 
ɍɫɥɨɜɢɟ ɩɪɨɱɧɨɫɬɢ ɫɨɟɞɢɧɟɧɢɹ ɤɨɥɨɧɧ ɧɚ ɜɤɥɟɟɧɧɵɯ ɫɬɟɪɠɧɹɯ 

ɜɵɩɨɥɧɹɟɬɫɹ. 
Ɋɚɫɱёɬ ɫɨɟɞɢɧɟɧɢɹ ɛɚɥɤɢ ɫ ɤɨɥɨɧɧɨɣ 
ɋɨɟɞɢɧɟɧɢɹ ɛɚɥɤɢ ɫ ɤɨɥɨɧɧɨɣ ɜɵɩɨɥɧɹɟɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɡɚɤɪɵɬɨɣ 

ɫɬɚɥɶɧɨɣ ɨɩɨɪɵ, ɤɨɬɨɪɚɹ ɤɪɟɩɢɬɫɹ ɧɚ ɝɜɨɡɞɹɯ. Ɋɚɫɱёɬ ɱɢɫɥɚ ɝɜɨɡɞɟɣ ɜɟɞёɦ ɜ ɞɜɭɯ 
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ɩɥɨɫɤɨɫɬɹɯ ɞɥɹ ɪɚɡɧɵɯ ɝɪɚɧɟɣ ɨɩɨɪɵ – ɜ ɩɪɨɞɨɥɶɧɨɣ ɩɪɢ ɤɪɟɩɥɟɧɢɢ ɤ ɛɚɥɤɟ, ɜ 
ɩɨɩɟɪɟɱɧɨɣ ɩɪɢ ɤɪɟɩɥɟɧɢɢ ɤ ɤɨɥɨɧɧɟ. 

Ɋɚɫɱёɬ ɜɟɞёɦ ɨɬ ɭɫɢɥɢɹ, ɤɨɬɨɪɨɟ ɛɚɥɤɚ ɩɟɪɟɞɚёɬ ɧɚ ɤɨɥɨɧɧɭ Q = 38,22 ɤɇ. 
1) Ʉɪɟɩɥɟɧɢɟ ɨɩɨɪɵ ɤ ɛɚɥɤɟ 
ɉɪɢ ɤɪɟɩɥɟɧɢɢ ɨɩɨɪɵ ɤ ɛɚɥɤɟ ɪɚɫɱёɬ ɜɟɞёɦ ɩɨ ɞɜɭɦ ɩɥɨɫɤɨɫɬɹɦ ɫɪɟɡɚ – ɩɨ 

ɞɜɭɦ ɩɚɪɚɥɥɟɥɶɧɵɦ ɝɪɚɧɹɦ ɛɚɥɤɢ ɩɟɪɟɤɪɵɬɢɹ. 
Ɉɩɪɟɞɟɥɢɦ ɧɚɢɦɟɧɶɲɭɸ ɧɟɫɭɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɷɥɟɦɟɧɬɨɜ ɫɨɟɞɢɧɟɧɢɹ 

ɫɨɝɥɚɫɧɨ [11, ɩ.8.3, ɬɚɛɥ.18]: 
- ɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɝɜɨɡɞɹ ɩɪɢ ɢɡɝɢɛɟ  
 T̀ = ͵,ͳ ∙ dଶ + Ͳ,Ͳͳʹ ∙ aଶ,                                                                          (2.47) 
 

ɧɨ ɧɟ ɛɨɥɟɟ 
 T̀ = ͷ ∙ dଶ;                                                                                                  (2.48)          
 
- ɪɚɫɱёɬɧɚɹ ɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɧɚ ɨɞɢɧ ɲɨɜ ɫɩɥɚɱɢɜɚɧɢɹ ɩɪɢ ɫɦɹɬɢɢ 

ɫɪɟɞɧɟɝɨ ɷɥɟɦɟɧɬɚ 
 T̝ ˏ.˔˓ = Ͳ,ͷ ∙ c ∙ d,                                                                                       (2.49) 
 

ɝɞɟ     d – ɞɢɚɦɟɬɪ ɝɜɨɡɞɹ, ɫɦ; 
a – ɬɨɥɳɢɧɚ ɤɪɚɣɧɢɯ ɷɥɟɦɟɧɬɨɜ (ɫɬɚɥɶɧɚɹ ɩɥɚɫɬɢɧɚ), ɫɦ; 
c – ɬɨɥɳɢɧɚ ɫɪɟɞɧɢɯ ɷɥɟɦɟɧɬɨɜ (ɛɚɥɤɚ), ɫɦ; 
 
- ɪɚɫɱёɬɧɭɸ ɧɟɫɭɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɩɪɢ ɫɦɹɬɢɢ ɤɪɚɣɧɟɝɨ ɷɥɟɦɟɧɬɚ 

ɨɩɪɟɞɟɥɹɟɦ, ɤɚɤ ɪɚɫɱёɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɦɹɬɢɸ ɷɥɟɦɟɧɬɨɜ ɢɡ ɫɬɚɥɢ ɫɨɝɥɚɫɧɨ 
ɋɉ 16.13330.2017 «ɋɬɚɥɶɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ» ɩɨ ɬɚɛɥɢɰɟ Ƚ.6 ɩɪɢɥɨɠɟɧɢɹ Ƚ, ɨɧɚ 
ɪɚɜɧɚ 560 ɇ/ɦɦ2. 

 T̀ = ͵,ͳ ∙ Ͳ,͸ଶ + Ͳ,Ͳͳʹ ∙ Ͳ,Ͷଶ = ͳ,ͳʹ  ɤɇ;                                                                         
 T̀ = ͷ ∙ Ͳ,͸ଶ = ͳ,ͺ ɤɇ; 
 T̝ ˏ.˔˓ = Ͳ,ͷ ∙ ͵ͳ ∙ Ͳ,͸ = ͻ,͵ ɤɇ. 
 
ɉɨɫɤɨɥɶɤɭ ɫɨɟɞɢɧɟɧɢɟ ɜɵɩɨɥɧɟɧɨ ɧɚ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɧɚɤɥɚɞɤɚɯ, ɪɚɫɱёɬɧɨɟ 

ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɨ ɢɡɝɢɛɭ ɝɜɨɡɞɹ ɩɪɢɧɢɦɚɟɦ 1,8 ɤɇ. Ɉɧɨ ɠɟ ɹɜɥɹɟɬɫɹ 
ɧɚɢɦɟɧɶɲɢɦ ɢɡ ɜɫɟɯ ɬɪёɯ ɜɟɥɢɱɢɧ, ɞɚɥɶɧɟɣɲɢɣ ɪɚɫɱёɬ ɛɭɞɟɦ ɜɟɫɬɢ ɩɨ ɷɬɨɦɭ 
ɡɧɚɱɟɧɢɸ. 

Ɍɪɟɛɭɟɦɨɟ ɱɢɫɥɨ ɝɜɨɡɞɟɣ 
 n˕˓ = ୕୘ ∙ ୬˛,                                                                                                   (2.50)   
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ɝɞɟ    n˛ – ɱɢɫɥɨ ɩɥɨɫɤɨɫɬɟɣ ɫɪɟɡɚ ɲɜɚ. 

 n˕˓ = ସ଴,ଽ଺ଵ,଼ ∙ ଶ = ͳͳ,͵ͺ.   

 
ɉɪɢɧɢɦɚɟɦ 12 ɝɜɨɡɞɟɣ. Ƚɜɨɡɞɢ ɪɚɫɩɨɥɚɝɚɟɦ ɫ ɭɱёɬɨɦ ɩɪɚɜɢɥ ɪɚɫɫɬɚɧɨɜɤɢ 

ɝɜɨɡɞɟɣ, ɨɛɨɡɧɚɱɟɧɧɵɯ ɜ [11, ɩ. 8.25]. Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɹɦɢ ɝɜɨɡɞɟɣ 
ɩɪɢɧɢɦɚɟɦ ɧɟ ɦɟɧɟɟ 

- ɜɞɨɥɶ ɜɨɥɨɤɨɧ ɞɪɟɜɟɫɢɧɵ S1 = 15d = 90 ɦɦ; 
- ɩɨɩɟɪёɤ ɜɨɥɨɤɨɧ ɞɪɟɜɟɫɢɧɵ S2 = 4d = 24 ɦɦ; 
- ɞɨ ɬɨɪɰɚ ɷɥɟɦɟɧɬɚ S3 = 3d = 18 ɦɦ; 
Ʉɨɧɫɬɪɭɤɰɢɹ ɫɨɟɞɢɧɟɧɢɹ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.13. 

 
Ɋɢɫɭɧɨɤ 2.13 – Ʉɨɧɫɬɪɭɤɰɢɹ ɫɨɟɞɢɧɟɧɢɹ 

 
2) Ʉɪɟɩɥɟɧɢɟ ɨɩɨɪɵ ɤ ɤɨɥɨɧɧɟ 
ɉɪɢ ɤɪɟɩɥɟɧɢɢ ɨɩɨɪɵ ɤ ɛɚɥɤɟ ɪɚɫɱёɬ ɜɟɞёɦ ɩɨ ɨɞɧɨɣ ɩɥɨɫɤɨɫɬɢ ɫɪɟɡɚ. 
Ɉɩɪɟɞɟɥɢɦ ɧɚɢɦɟɧɶɲɭɸ ɧɟɫɭɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɷɥɟɦɟɧɬɨɜ ɫɨɟɞɢɧɟɧɢɹ ɤɚɤ 

ɜ ɩɪɟɞɵɞɭɳɟɦ ɩɭɧɤɬɟ. 
- ɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɲɭɪɭɩɚ ɩɪɢ ɢɡɝɢɛɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɞɥɹ ɧɚɝɟɥɹ ɢɡ 

ɚɥɸɦɢɧɢɟɜɨɝɨ ɫɩɥɚɜɚ 
 T̀ = ʹ ∙ dଶ + Ͳ,Ͳʹͷ ∙ aଶ;                                                                             (2.50)            
 
ɧɨ ɧɟ ɛɨɥɟɟ 
 T̀ = ʹ,ʹ ∙ dଶ;                                                                                               (2.51)    
 
-ɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɲɭɪɭɩɚ, ɪɚɛɨɬɚɸɳɟɝɨ ɧɚ ɜɵɞёɪɝɢɜɚɧɢɟ [11,ɩ.8.29] 
 
  T˅ .ˆ =  R˅.ˆ · d · Ɏ · lଵ · mˇˎ · ʞ୫୧,                                                              (2.52) 
 



47 
 

ɝɞɟ R˅.˛ – ɪɚɫɱёɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɜɵɞёɪɝɢɜɚɧɢɸ ɲɭɪɭɩɚ ɧɚ ɟɞɢɧɢɰɭ 
ɩɨɜɟɪɯɧɨɫɬɢ ɫɨɩɪɢɤɚɫɚɧɢɹ ɧɚɪɟɡɧɨɣ ɱɚɫɬɢ ɲɭɪɭɩɚ ɫ ɞɪɟɜɟɫɢɧɨɣ, ɤɨɬɨɪɨɟ 
ɩɪɢɧɢɦɚɟɦ ɤɚɤ ɞɥɹ ɜɨɡɞɭɲɧɨ-ɫɭɯɨɣ ɞɪɟɜɟɫɢɧɵ 1 Ɇɉɚ; lଵ – ɞɥɢɧɚ ɪɟɡɶɛɵ, 58 ɦɦ [11,ɩɪɢɥ.ɉ]. 

Ɍɨɝɞɚ ɞɥɹ ɲɭɪɭɩɚ ɫ d=16 ɦɦ 
 T̀ = ʹ ∙ ͳ,͸ଶ + Ͳ,Ͳʹͷ ∙ Ͳ,ͷͺଶ = ͸,Ͷͺ ɤɇ; 
 T̀ = ʹ,ʹ ∙ ͳ,͸ଶ = ͹,ͳ͵;                                                                                                
 T˅ .ˆ =  ͳͲͲͲ · Ͳ,Ͳͳ͸ · ͵,ͳͶ · Ͳ,Ͳͷͺ · ͳ · Ͳ,͸͸ · Ͳ,ͻͷ = ͵,͸͹ ɤɇ;                                   

 
- ɪɚɫɱёɬɧɭɸ ɧɟɫɭɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɩɪɢ ɫɦɹɬɢɢ ɤɪɚɣɧɟɝɨ ɷɥɟɦɟɧɬɚ 

ɨɩɪɟɞɟɥɹɟɦ ɤɚɤ ɪɚɫɱёɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɦɹɬɢɸ ɷɥɟɦɟɧɬɨɜ ɢɡ ɫɬɚɥɢ ɫɨɝɥɚɫɧɨ 
ɋɉ 16.13330.2017 «ɋɬɚɥɶɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ» ɩɨ ɬɚɛɥɢɰɟ Ƚ.6 ɩɪɢɥɨɠɟɧɢɹ Ƚ, ɨɧɚ 
ɪɚɜɧɚ 560 ɇ/ɦɦ2. 

ɉɨɫɤɨɥɶɤɭ ɫɨɟɞɢɧɟɧɢɟ ɜɵɩɨɥɧɟɧɨ ɧɚ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɧɚɤɥɚɞɤɚɯ, ɪɚɫɱёɬɧɨɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɨ ɢɡɝɢɛɭ ɲɭɪɭɩɚ ɩɪɢɧɢɦɚɟɦ 5,63 ɤɇ. ɇɚɢɦɟɧɶɲɟɣ ɹɜɥɹɟɬɫɹ 
ɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɲɭɪɭɩɚ ɩɪɢ ɜɵɞёɪɝɢɜɚɧɢɢ, ɩɨɷɬɨɦɭ ɜɟɞёɦ ɪɚɫɱёɬ ɩɨ ɧɟɣ. 

Ɍɪɟɛɭɟɦɨɟ ɱɢɫɥɨ ɲɭɪɭɩɨɜ ɩɨ ɮɨɪɦɭɥɟ (2.36) 
 n˕˓ = ଷ଼,ଶଶଷ,଺଻ = ͻ,͸.                                                                                                    

 
ɉɪɢɧɢɦɚɟɦ 10 ɲɭɪɭɩɨɜ. ɒɭɪɭɩɵ ɪɚɫɩɨɥɚɝɚɟɦ ɫ ɭɱёɬɨɦ ɩɪɚɜɢɥ 

ɪɚɫɫɬɚɧɨɜɤɢ, ɨɛɨɡɧɚɱɟɧɧɵɯ ɜ [11,ɩ.8.31]. Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɹɦɢ ɲɭɪɭɩɨɜ 
ɩɪɢɧɢɦɚɟɦ ɧɟ ɦɟɧɟɟ 

- ɜɞɨɥɶ ɜɨɥɨɤɨɧ ɞɪɟɜɟɫɢɧɵ S1 = 5d = 80 ɦɦ; 
- ɩɨɩɟɪёɤ ɜɨɥɨɤɨɧ ɞɪɟɜɟɫɢɧɵ  S2 = 4d = 64 ɦɦ; 
- ɞɨ ɬɨɪɰɚ ɷɥɟɦɟɧɬɚ  S3 = 4d = 64 ɦɦ. 
Ʉɨɧɫɬɪɭɤɰɢɹ ɫɨɟɞɢɧɟɧɢɹ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.14. 

 
Ɋɢɫɭɧɨɤ 2.14 – Ʉɨɧɫɬɪɭɤɰɢɹ ɫɨɟɞɢɧɟɧɢɹ 
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3 Ɋɚɫɱɟɬ ɢ ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɮɭɧɞɚɦɟɧɬɨɜ 
 
3.1 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɬɨɥɛɱɚɬɨɝɨ ɮɭɧɞɚɦɟɧɬɚ 
 
3.1.1 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
 
Ɍɪɟɛɭɟɬɫɹ ɡɚɩɪɨɟɤɬɢɪɨɜɚɬɶ ɮɭɧɞɚɦɟɧɬ ɞɥɹ ɡɞɚɧɢɹ ȾɈɍ ɜ ɐɟɧɬɪɚɥɶɧɨɦ 

ɪɚɣɨɧɟ ɝ. Ʉɪɚɫɧɨɹɪɫɤɚ, ɜɵɩɨɥɧɟɧɧɵɯ ɢɡ ɦɧɨɝɨɫɥɨɣɧɵɯ ɤɥɟɟɜɵɯ ɩɚɧɟɥɟɣ ɬɢɩɚ 
CLT.  

Ɂɚ ɨɬɧɨɫɢɬɟɥɶɧɭɸ ɨɬɦɟɬɤɭ 0,000 ɩɪɢɧɹɬ ɭɪɨɜɟɧɶ ɱɢɫɬɨɝɨ ɩɨɥɚ ɩɟɪɜɨɝɨ 
ɷɬɚɠɚ ɡɞɚɧɢɹ, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɚɛɫɨɥɸɬɧɨɣ ɨɬɦɟɬɤɟ +0,450. 

ɍɪɨɜɟɧɶ ɩɨɞɡɟɦɧɵɯ ɜɨɞ ɧɚ ɭɱɚɫɬɤɟ ɪɚɫɩɨɥɨɠɟɧɢɹ ɡɞɚɧɢɹ – 6 ɦ.  
ɂɧɠɟɧɟɪɧɨ – ɝɟɨɥɨɝɢɱɟɫɤɢɣ ɪɚɡɪɟɡ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 3.1, ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɝɪɭɧɬɚ ɜ ɬɚɛɥɢɰɟ 3.1. 
 
3.1.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɝɥɭɛɢɧɵ ɡɚɥɨɠɟɧɢɹ ɮɭɧɞɚɦɟɧɬɚ 
 
Ƚɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɮɭɧɞɚɦɟɧɬɚ ɩɪɢɧɢɦɚɟɬɫɹ ɤɚɤ ɧɚɢɛɨɥɶɲɚɹ ɢɡ 

ɫɥɟɞɭɸɳɢɯ ɬɪɟɯ ɭɫɥɨɜɢɣ: 
- ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ ɮɭɧɞɚɦɟɧɬɚ; 
- ɩɪɨɦɟɪɡɚɧɢɹ ɜ ɩɭɱɢɧɢɫɬɵɯ ɝɪɭɧɬɚɯ; 
- ɡɚɝɥɭɛɥɟɧɢɹ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ ɜ ɫɥɨɣ ɝɪɭɧɬɚ ɫ ɥɭɱɲɢɦɢ 

ɫɬɪɨɢɬɟɥɶɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ (ɛɨɥɟɟ ɩɪɨɱɧɵɣ ɢ ɦɟɧɟɟ ɞɟɮɨɪɦɚɰɢɨɧɧɵɣ). 
Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɝɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɡɚɜɢɫɢɬ ɨɬ ɨɛɟɫɩɟɱɟɧɢɹ ɡɚɞɟɥɤɢ ɞɥɹ 

ɮɭɧɞɚɦɟɧɬɨɜ ɩɨɞ ɤɨɥɨɧɧɵ ɧɚɢɦɟɧɶɲɟɣ ɬɨɥɳɢɧɵ ɩɥɢɬɵ ɮɭɧɞɚɦɟɧɬɚ, ɧɚɥɢɱɢɹ 
ɩɨɞɜɚɥɚ, ɩɪɨɤɥɚɞɨɤ ɢɧɠɟɧɟɪɧɵɯ ɫɟɬɟɣ, ɚ ɬɚɤɠɟ ɧɚɝɪɭɡɤɢ. 

ȼ ɩɭɱɢɧɢɫɬɵɯ ɝɪɭɧɬɚɯ ɝɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɮɭɧɞɚɦɟɧɬɚ ɞɨɥɠɧɚ ɛɵɬɶ 
ɛɨɥɶɲɟ ɪɚɫɱɟɬɧɨɣ ɝɥɭɛɢɧɵ ɩɪɨɦɟɪɡɚɧɢɹ, ɱɬɨɛɵ ɢɫɤɥɸɱɢɬɶ ɜɨɡɞɟɣɫɬɜɢɟ 
ɧɨɪɦɚɥɶɧɵɯ ɫɢɥ ɩɭɱɟɧɢɹ ɝɪɭɧɬɚ ɧɚ ɩɨɞɨɲɜɭ ɮɭɧɞɚɦɟɧɬɚ.  

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

ɝɞɟ     kn – ɤɨɷɮɮɢɰɢɟɧɬ ɜɥɢɹɧɢɹ ɬɟɩɥɨɜɨɝɨ ɪɟɠɢɦɚ ɫɨɨɪɭɠɟɧɢɹ, ɫɨɫɬɚɜɥɹɸɳɢɣ 
ɞɥɹ ɧɚɪɭɠɧɵɯ ɮɭɧɞɚɦɟɧɬɨɜ ɨɬɚɩɥɢɜɚɟɦɵɯ ɫɨɨɪɭɠɟɧɢɣ 0,5; 

dfn– ɧɨɪɦɚɬɢɜɧɚɹ ɝɥɭɛɢɧɚ ɫɟɡɨɧɧɨɝɨ ɩɪɨɦɟɪɡɚɧɢɹ ɫɭɝɥɢɧɤɨɜ ɢ ɝɥɢɧ (ɞɥɹ 
Ʉɪɚɫɧɨɹɪɫɤɚ – 2,5 ɦ).  

 
df = ɤn ∙ dfn = 0,5 ∙ 2,5 = 1,25 ɦ. 
 
ɋɥɨɣ ɝɥɢɧɵ ɩɨɥɭɬɜɟɪɞɨɣ ɹɜɥɹɟɬɫɹ ɫɥɚɛɨ ɩɭɱɢɧɢɫɬɵɦ, ɩɨɫɤɨɥɶɤɭ 

ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɝɨɪɢɡɨɧɬɚ ɩɨɞɡɟɦɧɵɯ ɜɨɞ ɞɨ ɪɚɫɱɟɬɧɨɣ ɝɥɭɛɢɧɵ ɩɪɨɦɟɪɡɚɧɢɹ 
(d୵ − d୤ = ͸ − ͳ,ʹͷ > ʹ ˏ).  
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ɐɟɥɟɫɨɨɛɪɚɡɧɨ ɬɚɤɠɟ ɪɚɡɦɟɳɚɬɶ ɩɨɞɨɲɜɭ ɫɬɨɥɛɱɚɬɨɝɨ ɮɭɧɞɚɦɟɧɬɚ ɜɵɲɟ 
ɭɪɨɜɧɹ ɝɪɭɧɬɨɜɵɯ ɜɨɞ ɧɟ ɦɟɧɟɟ ɱɟɦ ɧɚ 0,5 ɦ, ɩɨɫɤɨɥɶɤɭ ɪɚɛɨɬɵ ɜ 
ɜɨɞɨɧɚɫɵɳɟɧɧɵɯ ɝɪɭɧɬɚɯ ɧɟ ɜɨɡɦɨɠɧɵ ɛɟɡ ɜɨɞɨɨɬɥɢɜɚ (ɜɨɞɨɩɨɧɢɠɟɧɢɹ) ɢ 
ɨɝɪɚɠɞɟɧɢɹ ɤɨɬɥɨɜɚɧɚ.  

ɍɪɨɜɟɧɶ ɡɚɝɥɭɛɥɟɧɢɹ ɮɭɧɞɚɦɟɧɬɚ ɞɨɥɠɟɧ ɧɚɯɨɞɢɬɶɫɹ ɜɵɲɟ ɭɪɨɜɧɹ 
ɝɪɭɧɬɨɜɵɯ ɜɨɞ 

 
d < ɍȽȼ;  
 
d < 6 ɦ. 
 
Ɍɚɤɠɟ, ɜ ɫɜɹɡɢ ɫ ɧɚɥɢɱɢɟɦ ɫɥɚɛɨɝɨ ɝɪɭɧɬɚ (ɧɚɫɵɩɧɨɣ ɫɥɨɣ), ɫɥɟɞɭɟɬ 

ɫɨɛɥɸɫɬɢ ɦɢɧɢɦɚɥɶɧɭɸ ɝɥɭɛɢɧɭ ɡɚɥɨɠɟɧɢɹ 
 
d > hɫɥ.ɝɪ. + 0,3; 
 
d > 2 + 0,3 ɦ; 
 
d > 2,3 ɦ. 
 
Ƚɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɮɭɧɞɚɦɟɧɬɚ d ɩɪɢ ɪɚɫɩɨɥɨɠɟɧɢɢ ɭɪɨɜɧɹ ɩɨɞɡɟɦɧɵɯ 

ɜɨɞ ݀𝑤 > ݀௙ + ʹ, ɬ. ɟ. ͸ > ͳ,ʹͷ + ʹ ɢ ɩɪɢ IL < 0,25 ɭ ɝɥɢɧɵ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 
0,5df, ɡɧɚɱɢɬ 

 ݀ > Ͳ,ͷ ∙ ͳ,ʹͷ; 
 ݀ > Ͳ,͸ʹͷ. 

 
ɂɫɯɨɞɹ ɢɡ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɮɭɧɞɚɦɟɧɬɚ, ɬɪɟɛɭɟɬɫɹ, ɱɬɨɛɵ 

ɜɵɫɨɬɚ ɮɭɧɞɚɦɟɧɬɚ ɛɵɥɚ ɤɪɚɬɧɚ 300 ɦɦ ɢ ɧɟ ɛɵɥɚ ɦɟɧɶɲɟ ɱɟɦ 
 
d = hmin + 0,15 = 1,5 + 0,15 = 1,65 ɦ. 
 
Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɡɚɝɥɭɛɥɟɧɢɹ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ ɧɟ ɦɟɧɟɟ ɱɟɦ ɧɚ 0,3 ɦ, 

ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɜɵɱɢɫɥɟɧɢɟ 
 
d = 1,25 + 0,3 = 1,55 ɦ. 
 
ɂɫɯɨɞɹ ɢɡ ɜɵɲɟɫɤɚɡɚɧɧɨɝɨ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɧɚɢɛɨɥɟɟ 

ɩɨɞɯɨɞɹɳɚɹ ɝɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɮɭɧɞɚɦɟɧɬɚ ɩɨ ɬɪɟɦ ɭɫɥɨɜɢɹɦ ɫɨɫɬɚɜɥɹɟɬ 2550 
ɦɦ (ɤɪɚɬɧɚ 150 ɦɦ), ɩɪɢ ɷɬɨɦ ɜɵɫɨɬɚ ɮɭɧɞɚɦɟɧɬɚ ɛɭɞɟɬ ɪɚɜɧɹɬɶɫɹ 2400 ɦɦ 
(ɤɪɚɬɧɚ 300 ɦɦ). 
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ɋɥɨɣ ɝɪɭɧɬɚ, ɜ ɤɨɬɨɪɨɦ ɦɨɠɧɨ ɛɵɥɨ ɛɵ ɡɚɥɨɠɢɬɶ ɮɭɧɞɚɦɟɧɬ, ɢɫɯɨɞɹ ɢɡ 
ɦɢɧɢɦɚɥɶɧɵɯ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɢ ɭɫɥɨɜɢɣ ɪɚɡɦɟɳɟɧɢɹ ɮɭɧɞɚɦɟɧɬɚ– 
ɝɥɢɧɚ ɩɨɥɭɬɜɟɪɞɚɹ.  

 
3.1.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɧɚɝɪɭɡɨɤ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɮɭɧɞɚɦɟɧɬ ɢ ɨɫɧɨɜɚɧɢɟ 
 
ɇɚɝɪɭɡɤɢ ɧɚ ɨɛɪɟɡɟ ɮɭɧɞɚɦɟɧɬɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.2. 

Ɍɚɛɥɢɰɚ 3.2 – ɇɚɝɪɭɡɤɢ ɧɚ ɨɛɪɟɡɟ ɮɭɧɞɚɦɟɧɬɚ 
ɇɚɝɪɭɡɤɢ ɧɚ ɨɛɪɟɡɟ ɮɭɧɞɚɦɟɧɬɚ ɞɥɹ ɪɚɫɱɟɬɚ ɩɨ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɋɟɱɟɧɢɟ ɤɨɥɨɧɧɵ, 

ɦɦ. Nmax, ɤɇ Ɇɫɨɨɬɜ, ɤɇɦ Qɫɨɨɬɜ, ɤɇ 
160 25 13 215ɯ310 

 
ɋɨɝɥɚɫɧɨ ɡɚɞɚɧɢɸ ɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ, ɧɚ ɨɛɪɟɡ ɮɭɧɞɚɦɟɧɬɚ (ɧɚ ɨɬɦɟɬɤɟ -

0,15 ɦ) ɞɟɣɫɬɜɭɸɬ ɞɜɟ ɫɚɦɵɟ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɟ ɤɨɦɛɢɧɚɰɢɢ ɧɚɝɪɭɡɨɤ:  
1) Nmax, Mɫɨɨɬɜ, Qɫɨɨɬɜ, Nɫɬ; 
2) Mmax, Nɫɨɨɬɜ, Qɫɨɨɬɜ, Nɫɬ.  

Ɍɚɛɥɢɰɚ 3.3 – Ɉɩɪɟɞɟɥɟɧɢɟ ɧɚɝɪɭɡɨɤ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɨɛɪɟɡ ɮɭɧɞɚɦɟɧɬɵ 

 
Ɋɚɫɱёɬɧɚɹ ɫɯɟɦɚ 

ȼɢɞ ɪɚɫɱёɬɚ 
Ʉɨɦ
ɛɢɧɚ
ɰɢɹ 

N, ɤɇ M, ɤɇ∙ɦ Q, ɤɇ 

 
 

Ⱦɥɹ ɪɚɫɱɟɬɚ ɬɟɥɚ 
ɮɭɧɞɚɦɟɧɬɚ ɩɨ I 

ɩɪɟɞɟɥɶɧɨɦɭ 
ɫɨɫɬɨɹɧɢɸ 

I 
Nmax + Nɫɬ.= 

160 + 12 = 172 
Mɫɨɨɬ.-Nɫɬ.∙ɚ= 

25-12∙0,35=20,8 
Qɫɨɨɬ.=13 

II  
Nɫ ɨɨɬɜ.+Nɫɬ.= 
170+12 = 182 

Mmax-Nɫɬ.∙ɚ= 
30-12∙0,35=25,8 

Qɫɨɨɬ.=10 

 

Ⱦɥɹ ɪɚɫɱɟɬɚ 
ɨɫɧɨɜɚɧɢɹ ɩɨ II 

ɩɪɟɞɟɥɶɧɨɦɭ 
ɫɨɫɬɨɹɧɢɸ 

I 
Nmax/1,15+Nɫɬ./1,1+Nɮ 
=160/1,15+12/1,1+23

=173 

Mɫɨɨɬɜ/1,15+Q(d-
0,15)/1,15-
Nɫɬ.a/1,1= 

25/1,15+1
3(2,55-0,15)/1,15-

12/1,1=45 

Q/1,15= 
13/1,15 
=11,3 

II  

Nɫɨɨɬ/1,15+Nɫɬ./1,1 
+Nɮ = 

60/1,15+12/1,1+23 
=86 

Mmax/1,15+Q(d-
0,15)/1,15-
Nɫɬ.a/1,1= 

30/1,15+10(2,55-
0,15)/1,15-
12/1,1=43 

Q/1,15= 
10/1,15= 

8,7 

 
3.1.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɡɦɟɪɨɜ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ 
 
ɉɥɨɳɚɞɶ ɩɨɞɨɲɜɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 
Ⱥ = ∑NII/(Ro - Ȗmt ∙ d),                                                                                    (3.2) 
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ɝɞɟ NII – ɦɚɤɫɢɦɚɥɶɧɚɹ ɫɭɦɦɚ ɧɨɪɦɚɬɢɜɧɵɯ ɜɟɪɬɢɤɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ, 
ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɨɛɪɟɡɟ ɮɭɧɞɚɦɟɧɬɚ, ɤɇ; 
 

NII = Nmax/1,15 + Nɫɬ./1,1 = 160/1,15 + 12/1,1 = 139,13 + 10,91 = 150,04 ɤɇ; 
 
Ro – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɪɭɧɬɚ, ɤɉɚ;  
Ȗmt – ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɭɞɟɥɶɧɨɝɨ ɜɟɫɚ ɝɪɭɧɬɚ ɢ ɛɟɬɨɧɚ, ɪɚɜɧɨɟ 20 ɤɇ/ɦ3. 
 
Ⱥ = ∑NII/(Ro - Ȗmt ∙ d) = 150,04/(266 – 20 ∙ 2,55) = 0,7 ɦ2. 
 
Ɋɚɡɦɟɪɵ ɩɨɞɨɲɜɵ ɨɩɪɟɞɟɥɹɸɬ, ɫɱɢɬɚɹ, ɱɬɨ ɮɭɧɞɚɦɟɧɬ ɢɦɟɟɬ 

ɩɪɹɦɨɭɝɨɥɶɧɭɸ ɮɨɪɦɭ. ɗɬɚ ɮɨɪɦɚ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɟɟ, ɜ ɨɬɥɢɱɢɟ ɨɬ ɤɜɚɞɪɚɬɧɨɣ, 
ɩɪɢ ɞɟɣɫɬɜɢɢ ɧɚ ɮɭɧɞɚɦɟɧɬ ɦɨɦɟɧɬɨɜ ɢ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɢɥ, ɩɪɢ ɷɬɨɦ 
ɮɭɧɞɚɦɟɧɬ ɨɪɢɟɧɬɢɪɭɟɬɫɹ ɞɥɢɧɧɨɣ ɫɬɨɪɨɧɨɣ ɜ ɩɥɨɫɤɨɫɬɢ ɞɟɣɫɬɜɢɹ ɧɚɢɛɨɥɶɲɟɝɨ 
ɦɨɦɟɧɬɚ.  

ɋɨɨɬɧɨɲɟɧɢɟ ɫɬɨɪɨɧ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ η=l/b ɪɟɤɨɦɟɧɞɭɟɬɫɹ 
ɨɝɪɚɧɢɱɢɜɚɬɶ ɡɧɚɱɟɧɢɟɦ η ≤ 1,2-1,5, ɩɪɢɧɢɦɚɟɦ η = 1,5. 

Ɋɚɡɦɟɪɵ ɫɬɨɪɨɧ ɟɝɨ ɩɨɞɨɲɜɵ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɫɨɨɬɧɨɲɟɧɢɹɦ 
 
b = (Ⱥ/η)0,5 = (0,7/1,5)0,5 = 0,68 ɦ;                                                                (3.3) 
 
l = η ∙ b = 1,5 ∙ 0,68 = 1,02 ɦ.                                                                       (3.4) 
 
ɉɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɨɤɪɭɝɥɹɸɬ ɞɨ ɡɧɚɱɟɧɢɣ ɤɪɚɬɧɵɯ ɦɨɞɭɥɸ 300 ɦɦ: b = 

900 ɦɦ, l = 1200 ɦɦ. 
 
3.1.5 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱёɬɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ 
 
Ɋɚɫɱёɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɪɭɧɬɚ ɧɚɯɨɞɹɬ ɞɥɹ ɛɟɫɩɨɞɜɚɥɶɧɵɯ ɡɞɚɧɢɣ ɩɪɢ b 

< 10 ɦ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ 
 
R = ((Ȗɫ1 ∙ Ȗɫ2)/Ʉ) ∙ MɄzbII + MgdII

/ + Mcɫ,                                              (3.5) 
 

ɝɞɟ    ȖCI ɢ ȖC2 - ɤɨɷɮɮɢɰɢɟɧɬɵ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ, ɞɥɹ ɝɥɢɧɵ ȖCI = 1,25, ȖC2 = 1,1;  
          Ʉ – ɤɨɷɮɮɢɰɢɟɧɬ, ɪɚɜɧɵɣ 1, ɬɚɤ ɤɚɤ ɋ ɢ φ ɨɩɪɟɞɟɥɟɧɵ ɩɨ ɬɚɛɥɢɰɚɦ;  
          ɆȖ, Ɇg ɢ Ɇc - ɤɨɷɮɮɢɰɢɟɧɬɵ, ɡɚɜɢɫɹɳɢɟ ɨɬ φ, ɆȖ = 0,43, Ɇg = 2,73, Ɇc = 
5,31; 
          Ʉz – ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢ b ≤ 10 ɦ, ɪɚɜɧɵɣ 1;  
          ȖII – ɪɚɫɱёɬɧɨɟ ɡɧɚɱɟɧɢɟ ɭɞɟɥɶɧɨɝɨ ɜɟɫɚ ɝɪɭɧɬɚ ɧɢɠɟ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ 
(ɫɪɟɞɧɟɜɡɜɟɲɟɧɧɨɟ - ɩɪɢ ɫɥɨɢɫɬɨɦ ɧɚɩɥɚɫɬɨɜɚɧɢɢ ɞɨ ɝɥɭɛɢɧɵ z = b); 

 
ȖII = (h1 ∙ Ȗ1/b) + (h2 ∙ Ȗ2/b) = (2 ∙ 15/0,9) + (0,55 ∙ 18,5/0,9) = 44,64 ɤɇ/ɦ2; 
 

  ȖII
/ - ɬɨ ɠɟ ɞɥɹ ɝɪɭɧɬɚ ɜɵɲɟ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ; 
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ȖII

/= (h1 ∙ Ȗ1/d) + (h2 ∙ Ȗ2/d) = (2 ∙ 15/2,55) + (0,55 ∙ 18,5/2,55) = 15,75 ɤɇ/ɦ2; 
 

   ɫ - ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɭɞɟɥɶɧɨɝɨ ɫɰɟɩɥɟɧɢɹ ɝɪɭɧɬɚ ɩɨɞ ɩɨɞɨɲɜɨɣ 
ɮɭɧɞɚɦɟɧɬɚ, 47 ɤɉɚ;  

  d - ɝɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɮɭɧɞɚɦɟɧɬɚ ɛɟɫɩɨɞɜɚɥɶɧɨɝɨ ɡɞɚɧɢɹ, 2,55 ɦ. 
 
R = ((Ȗɫ1 ∙ Ȗɫ2)/Ʉ) ∙ MɄzbII + MgdII

/+McCII] = 
= ((1,25 ∙ 1,1)/1) ∙ [0,43 ∙ 1 ∙ 0,9 ∙ 44,64 + 2,73 ∙ 2,55 ∙ 15,75 + 5,31 ∙ 47] = 517,67 ɤɉɚ. 

 
ɇɚɯɨɞɢɦ ɧɨɜɨɟ ɡɧɚɱɟɧɢɟ ɩɥɨɳɚɞɢ ɩɨɞɨɲɜɵ Ⱥ, ɩɨɞɫɬɚɜɥɹɹ ɜ ɟё ɮɨɪɦɭɥɭ 

ɜɦɟɫɬɨ Ro ɡɧɚɱɟɧɢɟ R. 
 
Ⱥ = ∑NII/(R-Ȗɫɪ ∙ d) = 150,04/(517,67 – 20 ∙ 2,55) = 0,32 ɦ2. 
  
Ɋɚɡɦɟɪɵ ɫɬɨɪɨɧ ɟɝɨ ɩɨɞɨɲɜɵ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɫɨɨɬɧɨɲɟɧɢɹɦ 
 
b = (Ⱥ/η)0,5 = (0,32/1,5)0,5 = 0,46 ɦ; 
 
l = η ∙ b = 1,5 ∙ 0,46 = 0,69 ɦ. 
 
ɉɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɨɤɪɭɝɥɹɟɦ ɞɨ ɡɧɚɱɟɧɢɣ, ɤɪɚɬɧɵɯ ɦɨɞɭɥɸ 300 ɦɦ: b = 

600 ɦɦ, l = 900 ɦɦ. 
ɉɥɨɳɚɞɶ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ ɛɭɞɟɬ ɫɨɫɬɚɜɥɹɬɶ  
 
Ⱥ = b ∙ l = 0,6 ∙ 0,9 = 0,54 ɦ2. 
 
3.1.6 ɉɪɨɜɟɪɤɚ ɭɫɥɨɜɢɣ ɪɚɫɱёɬɚ ɨɫɧɨɜɚɧɢɹ ɩɨ ɞɟɮɨɪɦɚɰɢɹɦ 
 
Ɉɫɧɨɜɧɵɦ ɪɚɫɱёɬɨɦ ɨɫɧɨɜɚɧɢɣ ɹɜɥɹɟɬɫɹ ɪɚɫɱёɬ ɩɨ ɞɟɮɨɪɦɚɰɢɹɦ, ɩɪɢ ɷɬɨɦ 

ɪɚɫɱёɬɧɚɹ ɫɯɟɦɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɨɫɚɞɤɢ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɜɢɞɟ ɥɢɧɟɣɧɨ-
ɞɟɮɨɪɦɚɰɢɨɧɧɨɝɨ ɩɨɥɭɩɪɨɫɬɪɚɧɫɬɜɚ, ɩɨɷɬɨɦɭ ɞɚɜɥɟɧɢɟ ɧɚ ɨɫɧɨɜɚɧɢɟ ɧɟ ɞɨɥɠɧɨ 
ɩɪɟɜɨɫɯɨɞɢɬɶ ɪɚɫɱɟɬɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ R = 517,67 ɤɉɚ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɨɡɦɨɠɧɨɫɬɶ ɞɚɧɧɨɝɨ ɪɚɫɱɟɬɚ ɩɨ ɞɟɮɨɪɦɚɰɢɹɦ 
ɩɪɨɜɟɪɹɟɬɫɹ ɫɥɟɞɭɸɳɢɦɢ ɭɫɥɨɜɢɹɦɢ:  

- Pɫɪ ≤ R; 
- Pmax ≤ 1,2R; 
- Pmin ≥ 0. 
Cɪɟɞɧɟɟ ɞɚɜɥɟɧɢɟ ɩɨɞ ɩɨɞɨɲɜɨɣ ɮɭɧɞɚɦɟɧɬɚ: 
 
 Ɋɫɪ = N//Ⱥ;                                                                                                      (3.6) 
 
ɧɚɢɛɨɥɶɲɚɹ ɜɟɪɬɢɤɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ: 
 



53 
 

 N/ = NII + Nɫɬ
II + Nɮ;                                                                                      (3.7) 

 
ɜɟɫ ɮɭɧɞɚɦɟɧɬɚ: 
 
Nɮ= b ∙ l ∙ d ∙ Ȗɫɪ.                                                                                            (3.8) 
 
Ⱦɥɹ ɩɟɪɜɨɣ ɤɨɦɛɢɧɚɰɢɢ 
 
Nɮ= b ∙ l ∙ d ∙ Ȗɫɪ = 0,6 ∙ 0,9 ∙ 2,55 ∙ 20 = 27,54 ɤɇ; 
 
N/ = NII + Nɫɬ

II + Nɮ = 139,13 + 10,91 + 27,54 = 177,58 ɤɇ; 
 
Ɋɫɪ = N//Ⱥ = 177,58/0,54 = 328,85 ɤɉɚ. 
 
Ⱦɥɹ ɜɬɨɪɨɣ ɤɨɦɛɢɧɚɰɢɢ 
 
Nɮ= b ∙ l ∙ d ∙ Ȗɫɪ = 0,6 ∙ 0,9 ∙ 2,55 ∙ 20 = 27,54 ɤɇ; 
 
N/ = NII + Nɫɬ

II + Nɮ = 145,45 + 10,91 + 27,54 = 183,9 ɤɇ; 
 
Ɋɫɪ = N//Ⱥ = 183,9/0,54 = 340,56 ɤɉɚ. 
 
ɉɨɥɭɱɟɧɧɵɟ ɫɪɟɞɧɢɟ ɞɚɜɥɟɧɢɹ ɫɨɩɨɫɬɚɜɥɹɟɦ ɫ ɪɚɫɱёɬɧɵɦ 

ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ.  
ɍɫɥɨɜɢɟ Pɫɪ ≤ R ɞɥɹ ɩɟɪɜɨɣ ɤɨɦɛɢɧɚɰɢɢ ɜɵɩɨɥɧɹɟɬɫɹ 328,85 < 517,67 ɤɉɚ. 
ɍɫɥɨɜɢɟ Pɫɪ ≤ R ɞɥɹ ɜɬɨɪɨɣ ɤɨɦɛɢɧɚɰɢɢ ɜɵɩɨɥɧɹɟɬɫɹ 340,56 < 517,67 ɤɉɚ. 
 
Pmax ≤ 1,2R; 
  
Pmax,min = N'/A ± M'/W;                                                                                  (3.9) 
 
Pmax = N'/A + M'/W; 
 
Pmin = N'/A - M'/W; 
 

ɝɞɟ   M' – ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɦɨɦɟɧɬɚ, ɞɟɣɫɬɜɭɸɳɟɝɨ ɧɚ ɩɨɞɨɲɜɭ ɮɭɧɞɚɦɟɧɬɚ; 
   W – ɦɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɥɨɳɚɞɢ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ; 
 

W = b ∙ l2/6 = 0,6 ∙ 0,92/6 = 0,08 ɦ3 (ɞɥɹ ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɩɨɞɨɲɜɵ). 
 
ɉɟɪɜɚɹ ɤɨɦɛɢɧɚɰɢɹ 
 
Pmax = N'/A + M'/W = 177,58/0,54 + 45/0,08 = 891,35 ɤɉɚ; 
 
Pmin = N'/A - M'/W = 177,58/0,54 - 45/0,08 = 233,65 ɤɉɚ. 
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ȼɬɨɪɚɹ ɤɨɦɛɢɧɚɰɢɹ 
 
Pmax = NII '/A + MII '/W = 183,9/0,54 + 43/0,08 = 878,06 ɤɉɚ; 
 
Pmin = NII '/A - MII '/W = 183,9/0,54 - 43/0,08 = 196,94 ɤɉɚ; 
 
ɍɫɥɨɜɢɟ Pmin  0 ɜɵɩɨɥɧɹɟɬɫɹ ɩɪɢ ɨɛɟɢɯ ɤɨɦɛɢɧɚɰɢɹ  I – 233,65 > 0 ɢ II  – 

196,94 > 0.        
ɍɫɥɨɜɢɟ Pmax ≤ 1,2R ɧɟ ɜɵɩɨɥɧɹɟɬɫɹ ɩɪɢ ɨɛɟɢɯ ɤɨɦɛɢɧɚɰɢɹɯ, ɬɚɤ ɤɚɤ 891,35 

> 687,85  ɤɉɚ ɢ 878,06 > 687,85 ɤɉɚ, ɩɨɷɬɨɦɭ ɭɜɟɥɢɱɢɜɚɟɦ ɞɥɢɧɭ ɢ ɲɢɪɢɧɭ 
ɮɭɧɞɚɦɟɧɬɚ ɧɚ 0,6 ɦ ɢ 0,9 ɦ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ; ɩɨɥɭɱɚɟɦ l = 1,5 ɦ ɢ b = 1,5 ɦ. 

ɉɥɨɳɚɞɶ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ ɛɭɞɟɬ ɫɨɫɬɚɜɥɹɬɶ  
 
Ⱥ = b ∙ l = 1,5 ∙ 1,5 = 2,25 ɦ2. 
 
ȼɟɫ ɮɭɧɞɚɦɟɧɬɚ: 
 
Nɮ= b ∙ l ∙ d ∙ Ȗɫɪ = 1,5 ∙ 1,5 ∙ 2,55 ∙ 20 = 114,75 ɤɇ; 
 
Ⱦɥɹ ɩɟɪɜɨɣ ɤɨɦɛɢɧɚɰɢɢ 
 
N/ = NII + Nɫɬ

II + Nɮ = 139,13 + 10,91 + 114,75 = 264,79 ɤɇ; 
 
Ɋɫɪ = N//Ⱥ = 264,79/2,25 = 117,68 ɤɉɚ. 
 
Ⱦɥɹ ɜɬɨɪɨɣ ɤɨɦɛɢɧɚɰɢɢ 

 
N/ = NII + Nɫɬ

II + Nɮ = 145,45 + 10,91 + 114,75 = 271,11 ɤɇ; 
 
Ɋɫɪ = N//Ⱥ = 271,11/2,25 = 120,49 ɤɉɚ. 
 
ɉɨɥɭɱɟɧɧɵɟ ɫɪɟɞɧɢɟ ɞɚɜɥɟɧɢɹ ɫɨɩɨɫɬɚɜɥɹɟɦ ɫ ɪɚɫɱёɬɧɵɦ 

ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ.  
ɍɫɥɨɜɢɟ Pɫɪ ≤ R ɞɥɹ ɩɟɪɜɨɣ ɤɨɦɛɢɧɚɰɢɢ ɜɵɩɨɥɧɹɟɬɫɹ 117,68 < 517,67 ɤɉɚ. 
ɍɫɥɨɜɢɟ Pɫɪ ≤ R ɞɥɹ ɜɬɨɪɨɣ ɤɨɦɛɢɧɚɰɢɢ ɜɵɩɨɥɧɹɟɬɫɹ 120,49 < 517,67 ɤɉɚ. 
 
W = b ∙ l2/6 = 1,5 ∙ 1,52/6 = 0,56 ɦ3 (ɞɥɹ ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɩɨɞɨɲɜɵ). 
 
ɉɟɪɜɚɹ ɤɨɦɛɢɧɚɰɢɹ 
 
Pmax = N'/A + M'/W = 264,79/2,25 + 45/0,56 = 198,04 ɤɉɚ;  
 
Pmin = N'/A - M'/W = 264,79/2,25 - 45/0,56 = 37,32 ɤɉɚ. 
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ȼɬɨɪɚɹ ɤɨɦɛɢɧɚɰɢɹ 
 
Pmax = NII '/A + MII '/W = 271,11/2,25 + 43/0,56 = 197,28 ɤɉɚ; 
 
Pmin = NII '/A - MII '/W = 271,11/2,25 - 43/0,56 = 43,73 ɤɉɚ; 
 
ɍɫɥɨɜɢɟ Pmax ≤ 1,2R ɜɵɩɨɥɧɹɟɬɫɹ ɩɪɢ ɨɛɟɢɯ ɤɨɦɛɢɧɚɰɢɹɯ I – 198,04 < 

687,85 ɤɉɚ ɢ II  – 197,28 < 687,85 ɤɉɚ. 
ɍɫɥɨɜɢɟ Pmin  0 ɜɵɩɨɥɧɹɟɬɫɹ ɩɪɢ ɨɛɟɢɯ ɤɨɦɛɢɧɚɰɢɹ  I – 37,32 > 0 ɢ II  – 

43,73 > 0.  
Ɉɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɮɭɧɞɚɦɟɧɬ b = 1500 ɦɦ, l = 1500 ɦɦ. 
 
3.1.7 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɫɬɨɥɛɱɚɬɨɝɨ ɮɭɧɞɚɦɟɧɬɚ 
 
ɋɬɨɥɛɱɚɬɵɣ ɮɭɧɞɚɦɟɧɬ ɫɨɫɬɨɢɬ ɢɡ ɩɥɢɬɵ, ɧɚ ɤɨɬɨɪɭɸ ɡɚɬɟɦ ɦɨɧɬɢɪɭɸɬ 

ɤɥɟɟɞɨɳɚɬɭɸ ɤɨɥɨɧɧɭ ɩɪɢ ɩɨɦɨɳɢ ɞɜɭɯɫɪɟɡɧɵɯ ɧɚɝɟɥɟɣ. Ⱦɚɧɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ 
ɫɨɫɬɨɢɬ ɢɡ ɧɚɝɟɥɟɣ, ɫɜɚɪɧɵɯ ɫɬɨɥɢɤɨɜ ɢ ɚɧɤɟɪɧɵɯ ɛɨɥɬɨɜ. ɉɟɪɟɞɚɱɚ ɭɫɢɥɢɣ ɫ 
ɤɥɟɟɞɨɳɚɬɨɣ ɤɨɥɨɧɧɵ ɧɚ ɮɭɧɞɚɦɟɧɬ ɩɪɨɢɫɯɨɞɢɬ ɩɨ ɫɥɟɞɭɸɳɟɣ ɫɯɟɦɟ: 
ɞɪɟɜɟɫɢɧɚ-ɧɚɝɟɥɢ-ɫɜɚɪɧɵɟ ɫɬɨɥɢɤɢ-ɚɧɤɟɪɧɵɟ ɛɨɥɬɵ-ɮɭɧɞɚɦɟɧɬ. Ɂɚɳɟɦɥɟɧɢɟ 
ɤɨɥɨɧɧɵ ɜ ɮɭɧɞɚɦɟɧɬ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 3.2. 

 

 
Ɋɢɫɭɧɨɤ 3.2 – Ɂɚɳɟɦɥɟɧɢɟ ɤɥɟɟɞɨɳɚɬɨɣ ɤɨɥɨɧɧɵ ɜ ɮɭɧɞɚɦɟɧɬ 
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Ɉɬɦɟɬɤɚ ɜɟɪɯɧɟɝɨ ɨɛɪɟɡɚ ɮɭɧɞɚɦɟɧɬɚ ɩɪɢɧɢɦɚɟɬɫɹ – 0,150 ɦ. ɉɪɨɞɨɥɶɧɚɹ 
ɨɫɶ ɤɨɥɨɧɧɵ ɫɨɜɦɟɳɚɟɬɫɹ ɫ ɝɟɨɦɟɬɪɢɱɟɫɤɢɦ ɰɟɧɬɪɨɦ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ.  

Ɋɚɡɦɟɪɵ ɮɭɧɞɚɦɟɧɬɚ ɞɨɥɠɧɵ ɛɵɬɶ ɦɨɞɭɥɶɧɵɦɢ, ɜ ɩɥɚɧɟ ɢ ɩɨ ɜɵɫɨɬɟ 
ɤɪɚɬɧɵ 300 ɦɦ, ɩɪɢ ɷɬɨɦ ɜɵɫɨɬɚ ɫɬɭɩɟɧɟɣ ɪɚɜɧɚ 300 ɦɦ. ȼɵɥɟɬ ɫɬɭɩɟɧɟɣ ɩɨ 
ɪɚɡɦɟɪɭ ɞɨɥɠɟɧ ɛɵɬɶ ɧɟ ɦɟɧɶɲɟ ɜɵɫɨɬɵ ɫɬɭɩɟɧɢ, ɜɵɥɟɬɵ ɫɬɭɩɟɧɟɣ ɫɨɫɬɚɜɥɹɸɬ 
300 ɦɦ. Ɏɭɧɞɚɦɟɧɬ ɢɦɟɟɬ ɨɞɧɭ ɫɬɭɩɟɧɶ. ȼɟɪɯ ɮɭɧɞɚɦɟɧɬɚ ɩɪɢɧɢɦɚɟɦ ɫɟɱɟɧɢɟɦ 
900ɯ900 ɦɦ. 

 xଵ = ୠ−ୠౙ౜ଶ = ଵ,ହ−଴,ଽଶ = Ͳ,͵ ˏ; 

 xଶ = ୪−୪ౙ౜ଶ = ଵ,ହ−଴,ଽଶ = Ͳ,͵ ˏ. 

 
3.1.8 Ɋɚɫɱёɬ ɨɫɚɞɤɢ ɮɭɧɞɚɦɟɧɬɚ 
 
Ɋɚɫɱɟɬ ɨɫɧɨɜɚɧɢɹ ɩɨ ɞɟɮɨɪɦɚɰɢɹɦ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɪɨɜɟɪɤɟ ɭɫɥɨɜɢɹ: 
 
S < Su; 
 

ɝɞɟ    S – ɨɠɢɞɚɟɦɚɹ ɞɟɮɨɪɦɚɰɢɹ ɮɭɧɞɚɦɟɧɬɚ (ɫɪɟɞɧɹɹ ɨɫɚɞɤɚ), ɨɩɪɟɞɟɥɹɟɦɚɹ 
ɪɚɫɱɟɬɨɦ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɮɭɧɞɚɦɟɧɬɚ; 

    Su – ɩɪɟɞɟɥɶɧɚɹ ɫɨɜɦɟɫɬɧɚɹ ɞɟɮɨɪɦɚɰɢɹ ɨɫɧɨɜɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ. Ⱦɥɹ 
ɡɞɚɧɢɹ ȾɈɍ ɪɚɜɧɹɟɬɫɹ 15 ɫɦ.  

Ɋɚɫɱɟɬ ɨɫɚɞɤɢ ɦɟɬɨɞɨɦ ɩɨɫɥɨɣɧɨɝɨ ɫɭɦɦɢɪɨɜɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 
3.4. 

 
3.1.9 ɉɪɨɜɟɪɤɚ ɧɚ ɩɪɨɞɚɜɥɢɜɚɧɢɟ 

 
ɉɥɢɬɧɚɹ ɱɚɫɬɶ ɮɭɧɞɚɦɟɧɬɚ ɩɪɨɜɟɪɹɟɬɫɹ ɪɚɫɱɟɬɨɦ ɧɚ ɩɪɨɞɚɜɥɢɜɚɧɢɟ. ɉɪɢ 

ɷɬɨɦ ɩɪɨɞɚɜɥɢɜɚɸɳɚɹ ɫɢɥɚ ɞɨɥɠɧɚ ɛɵɬɶ ɜɨɫɩɪɢɧɹɬɚ ɛɟɬɨɧɧɵɦ ɫɟɱɟɧɢɟɦ ɛɟɡ 
ɩɨɫɬɚɧɨɜɤɢ ɩɨɩɟɪɟɱɧɨɣ ɚɪɦɚɬɭɪɵ. 

ȼɵɫɨɬɭ ɩɨɞɤɨɥɨɧɧɢɤɚ ɩɪɢɧɢɦɚɟɦ ɤɨɧɫɬɪɭɤɬɢɜɧɨ hcf = 900 ɦɦ. 
Ⱦɚɧɧɵɣ ɮɭɧɞɚɦɟɧɬ ɹɜɥɹɟɬɫɹ ɜɵɫɨɤɢɦ, ɬɚɤ ɤɚɤ ɜɵɫɨɬɚ ɩɨɞɤɨɥɨɧɧɢɤɚ 

ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɸ 
 
hcf  - dp ≥ 0,5(lcf - lc),                                                                                      (3.10) 
 

ɝɞɟ     hcf – ɜɵɫɨɬɚ ɩɨɞɤɨɥɨɧɧɢɤɚ;  
    dp – ɝɥɭɛɢɧɚ ɫɬɚɤɚɧɚ;  
    lcf – ɞɥɢɧɚ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɨɞɤɨɥɨɧɧɢɤɚ;  
    lc – ɞɥɢɧɚ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɤɨɥɨɧɧɵ; 

 
hcf - dp ≥ 0,5(lcf - lc) = 0,9 – 0 ≥ 0,5 ∙ (0,9 - 0) = 0,9 > 0,45 ɦ. 
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ɉɪɨɜɟɪɤɚ ɩɥɢɬɧɨɣ ɱɚɫɬɢ ɧɚ ɩɪɨɞɚɜɥɢɜɚɧɢɟ ɩɨɞɤɨɥɨɧɧɢɤɨɦ ɩɪɨɢɡɜɨɞɢɬɫɹ 
ɢɡ ɭɫɥɨɜɢɹ 

 
F ≤ bm ∙ hop ∙ Rbt,                                                                                           (3.11) 
 

ɝɞɟ  F – ɫɢɥɚ ɩɪɨɞɚɜɥɢɜɚɧɢɹ ɩɨ ɨɞɧɨɣ, ɧɚɢɛɨɥɟɟ ɧɚɝɪɭɠɟɧɧɨɣ ɝɪɚɧɢ ɮɭɧɞɚɦɟɧɬɚ, 
ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɮɨɪɦɭɥɟ 
 

F = Ⱥ0 ∙ ɪɦɚɯ = 0,0725 ∙ 198,04 = 14,36 ɤɇ; 
 
Ⱥ0 = 0,5 ∙ b ∙ (l - lcf – 2 ∙ hɨɪ) - 0,25 ∙ (b - bcf – 2 ∙ hɨɪ)2 = 0,5 ∙ 1,5 ∙ (1,5 – 0,9 – 2 ∙ 

0,25) - 0,25 ∙ (1,5 – 0,9 – 2 ∙ 0,25)2 = 0,0725; 
 

  hɨɪ – ɪɚɛɨɱɚɹ ɜɵɫɨɬɚ ɩɥɢɬɧɨɣ ɱɚɫɬɢ ɮɭɧɞɚɦɟɧɬɚ; 
 
hɨɪ = nɫɬ ∙ 0,3 - 0,05 = 1 ∙ 0,3 - 0,05 = 0,25 ɦ; 
 
ɪɦɚɯ – ɦɚɤɫɢɦɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɩɨɞ ɩɨɞɨɲɜɨɣ ɮɭɧɞɚɦɟɧɬɚ ɨɬ ɪɚɫɱɟɬɧɵɯ 

ɧɚɝɪɭɡɨɤ ɜ ɭɪɨɜɧɟ ɜɟɪɯɚ ɩɥɢɬɧɨɣ ɱɚɫɬɢ (ɨɛɪɟɡɚ ɜɟɪɯɧɟɣ ɫɬɭɩɟɧɢ), ɪɚɜɧɨɟ 198,04 
ɤɇ/ɦ2. 
 

Ɍɚɤ ɤɚɤ  
 
b - bcf > 2 ∙ hop = 1,5 – 0,9 > 2 ∙ 0,25 = 0,6 > 0,5,  
 

ɬɨ  
 

bm = bcf + hop = 0,9 + 0,25 = 1,15. 
 
Rbt = 750 ɤɉɚ, ɬɚɤ ɤɚɤ ɤɥɚɫɫ ɛɟɬɨɧɚ ȼ15. 
 
F ≤ bm ∙ hop ∙ Rbt = 14,36 < 1,15 ∙ 0,25 ∙ 750 = 14,36 < 215,625 ɤɇ. 
 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ, ɬɨ ɟɫɬɶ, ɩɪɨɞɚɜɥɢɜɚɧɢɹ ɩɥɢɬɧɨɣ ɱɚɫɬɢ ɮɭɧɞɚɦɟɧɬɚ 

ɩɨɞɤɨɥɨɧɧɢɤɚ ɧɟ ɧɚɛɥɸɞɚɟɬɫɹ. 
 
3.1.10 Ɋɚɫɱɟɬ ɚɪɦɢɪɨɜɚɧɢɹ ɩɥɢɬɧɨɣ ɱɚɫɬɢ 
 
ɉɨɞɛɨɪ ɞɢɚɦɟɬɪɚ ɚɪɦɚɬɭɪɵ ɞɥɹ ɫɟɬɤɢ ɋ1 ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ 

ɪɚɫɱёɬɚ ɮɭɧɞɚɦɟɧɬɚ ɩɨ ɩɪɨɱɧɨɫɬɢ. 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),                                              (3.12) 
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ɝɞɟ    N – ɪɚɫɱёɬɧɚɹ (ɞɥɹ ɩɟɪɜɨɝɨ ɩɪɟɞɟɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ) ɧɚɝɪɭɡɤɚ ɧɚ ɨɫɧɨɜɚɧɢɟ 
ɛɟɡ ɭɱёɬɚ ɜɟɫɚ ɮɭɧɞɚɦɟɧɬɚ ɢ ɝɪɭɧɬɚ ɧɚ ɟɝɨ ɨɛɪɟɡɚɯ; 
 

N = Nɤ,ɦɚɯ + Ncɬ = 160 + 12 = 172 ɤɇ; 
 

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

e0 = Ɇmax
I
 + Q2

I ∙ h - Nɫɬ ∙ α;                                                                        (3.13) 
 
e0 = (Ɇmax

I
 + Q2

I ∙ h - Nɫɬ ∙ α)/N = (30 + 10 ∙ 2,4 – 12 ∙ 0,35)/160 = 0,31 ɦ; 
 

    ɫi – ɜɵɥɟɬ ɫɬɭɩɟɧɟɣ; 
ɉɥɨɳɚɞɶ ɪɚɛɨɱɟɣ ɚɪɦɚɬɭɪɵ ɪɚɜɧɚ 
 
Ⱥs = Ɇ/(İr ∙ h0i ∙ Rs),                                                                                     (3.14) 
 

ɝɞɟ   h0i – ɪɚɛɨɱɚɹ ɜɵɫɨɬɚ ɫɟɱɟɧɢɹ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɤɚɤ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɜɟɪɯɚ ɫɟɱɟɧɢɹ 
ɞɨ ɰɟɧɬɪɚ ɪɚɛɨɱɟɣ ɚɪɦɚɬɭɪɵ (ɩɪɢɜɟɞɟɧɚ ɜ ɬɚɛɥɢɰɟ 3.5); 

    Rs – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɚɪɦɚɬɭɪɵ, ɞɥɹ ɚɪɦɚɬɭɪɵ ɤɥɚɫɫɚ Ⱥ-III 
ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ ɞɢɚɦɟɬɪɨɦ 10-40ɦɦ, ɪɚɜɧɨɟ 365000ɤɉɚ; 

    İr - ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɜɟɥɢɱɢɧɵ αm 

 
αm = Ɇ/(b ∙ h0

2 ∙ Rb);                                                                                   (3.15) 
 

    b – ɲɢɪɢɧɚ ɫɠɚɬɨɣ ɡɨɧɵ ɫɟɱɟɧɢɹ (ɩɪɢɜɟɞɟɧɚ ɜ ɬɚɛɥɢɰɟ 3.5); 
    Rb – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɫɠɚɬɢɸ, ɞɥɹ ɛɟɬɨɧɚ ɦɚɪɤɢ ȼ15 ɪɚɜɧɨ 

8,5 Ɇɉɚ. 
Ɍɚɛɥɢɰɚ 3.5 – Ɂɧɚɱɟɧɢɹ ɜɵɥɟɬɚ ɫɬɭɩɟɧɟɣ, ɪɚɛɨɱɟɣ ɜɵɫɨɬɵ ɢ ɲɢɪɢɧɵ ɫɠɚɬɨɣ ɡɨɧɵ 
ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɟɱɟɧɢɹ 

ɋɟɱɟɧɢɟ ci bi h0i 
1 2 3 4 

1-1 0,45 2,1 0,25 
2-2 0,75 1,2 0,55 
3-3 1,1 1,2 2,35 

1’-1’ 0,45 2,7 0,25 
2’-2’ 0,85 1,2 2,35 

 
ɂɫɯɨɞɹ ɢɡ ɞɚɧɧɵɯ ɮɨɪɦɭɥ ɢ ɬɚɛɥɢɰɵ 3.5 ɩɪɨɢɡɜɨɞɢɦ ɜɵɱɢɫɥɟɧɢɹ ɢ 

ɡɚɩɨɥɧɹɟɦ ɬɚɛɥɢɰɭ 3.6. 
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Ɍɚɛɥɢɰɚ 3.6 – Ɋɚɫɱёɬ ɩɥɨɳɚɞɢ ɚɪɦɚɬɭɪɵ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɟɱɟɧɢɹ 

ɋɟɱɟɧɢɟ ci 
Nc୧ଶʹ · lሺܾሻ 

ͳ + ͸ · ݁଴𝑙− Ͷ · ݁଴ · ܿ𝑖𝑙ଶ  

M, 
ɤɇɦ 

αm İr h0i As, ɫɦ2 

1 2 3 4 5 6 7 8 9 
1-1 0,3 5,16 2,41 12,44 0,016 0,992 0,25 1,37 
2-2 0,445 11,35 2,49 28,26 0,012 0,994 0,55 1,42 

1’-1’ 0,3 5,16 2,41 12,44 0,016 0,992 0,25 1,37 
2’-2’ 0,4925 13,91 2,51 34,91 0,015 0,9925 2,35 1,75 

 
ɂɡ ɬɚɛɥɢɰɵ 3.6 ɜɢɞɧɨ, ɱɬɨ ɧɚɢɛɨɥɶɲɟɟ ɬɪɟɛɭɟɦɨɟ ɫɟɱɟɧɢɟ ɩɪɨɞɨɥɶɧɨɣ 

ɚɪɦɚɬɭɪɵ ɫɨɫɬɚɜɥɹɟɬ 1,42 ɫɦ2; ɞɥɹ ɩɨɩɟɪɟɱɧɨɣ ɚɪɦɚɬɭɪɵ 1,75 ɫɦ2. 
ɉɨ ɫɨɪɬɚɦɟɧɬɭ ɩɨɞɛɢɪɚɟɦ ɚɪɦɚɬɭɪɭ ɞɥɹ ɤɨɦɩɨɧɨɜɤɢ ɫɜɚɪɧɨɣ ɫɟɬɤɢ C1. 
ɉɪɨɞɨɥɶɧɚɹ ɚɪɦɚɬɭɪɚ 
 
1500 – 50 – 50 – 50 – 50 = 1300 = 6 ∙ 200 + 100 → 8 ɫɬɟɪɠɧɟɣ; 
 
1,42/8 = 0,18 ɫɦ2; 
 
ɉɨɩɟɪɟɱɧɚɹ ɚɪɦɚɬɭɪɚ 
 
1500 – 50 – 50 – 50 – 50 = 1300 = 6 ∙ 200 + 100 → 8 ɫɬɟɪɠɧɟɣ; 
 
1,75/8 = 0,22 ɫɦ2; 
 
Ʉɨɧɫɬɪɭɢɪɭɟɦ ɫɟɬɤɭ ɋ-1 ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. ɒɚɝ ɚɪɦɚɬɭɪɵ ɜ ɨɛɨɢɯ 

ɧɚɩɪɚɜɥɟɧɢɹɯ ɩɪɢɧɢɦɚɟɦ 200 ɦɦ, ɬ.ɟ. ɫɟɬɤɚ ɋ-1 ɢɦɟɟɬ ɜ ɧɚɩɪɚɜɥɟɧɢɢ l - 8 
ɫɬɟɪɠɧɟɣ ɢ ɜ ɧɚɩɪɚɜɥɟɧɢɢ b - 8 ɫɬɟɪɠɧɟɣ. Ⱦɢɚɦɟɬɪ ɚɪɦɚɬɭɪɵ ɜ ɧɚɩɪɚɜɥɟɧɢɢ 1 
ɩɪɢɧɢɦɚɟɦ ɩɨ ɫɨɪɬɚɦɟɧɬɭ 10 ɦɦ (ɞɥɹ 8 10A-III - A s = 0,785 ɫɦ2, ɱɬɨ ɛɨɥɶɲɟ 0,18 
ɫɦ2), ɜ ɧɚɩɪɚɜɥɟɧɢɢ b – 10 ɦɦ (ɞɥɹ 8 10Ⱥ- III  - As = 0,785 ɫɦ2 > 0,22 ɫɦ2). Ⱦɥɢɧɵ 
ɫɬɟɪɠɧɟɣ ɩɪɢɧɢɦɚɟɦ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 1300 ɦɦ ɢ 1300 ɦɦ. 

ɉɨɞɤɨɥɨɧɧɢɤ ɚɪɦɢɪɭɟɦ ɞɜɭɦɹ ɫɟɬɤɚɦɢ ɋ-2, ɩɪɢɧɢɦɚɹ ɪɚɛɨɱɭɸ 
(ɩɪɨɞɨɥɶɧɭɸ) ɚɪɦɚɬɭɪɭ ɤɨɧɫɬɪɭɤɬɢɜɧɨ 10Ⱥ-ɒ ɫ ɲɚɝɨɦ 200 ɦɦ, ɩɨɩɟɪɟɱɧɭɸ 
6A-I ɫ ɲɚɝɨɦ 600 ɦɦ, ɩɪɢɱɟɦ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɦ ɟɟ ɬɨɥɶɤɨ ɧɚ ɭɱɚɫɬɤɟ ɨɬ ɞɧɚ 
ɫɬɚɤɚɧɚ ɞɨ ɩɨɞɨɲɜɵ. Ⱦɥɢɧɚ ɪɚɛɨɱɢɯ ɫɬɟɪɠɧɟɣ 1300 ɦɦ, ɞɥɢɧɚ ɩɨɩɟɪɟɱɧɨɣ 
ɚɪɦɚɬɭɪɵ - 1300 ɦɦ. ȼ ɩɪɟɞɟɥɚɯ ɫɬɚɤɚɧɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɚɹ ɚɪɦɚɬɭɪɚ ɧɟ 
ɫɬɚɜɢɬɫɹ. 

Ƚɨɪɢɡɨɧɬɚɥɶɧɨɟ ɤɨɧɫɬɪɭɤɬɢɜɧɨɟ ɚɪɦɢɪɨɜɚɧɢɟ ɫɬɚɤɚɧɧɨɣ ɱɚɫɬɢ 
ɩɨɞɤɨɥɨɧɧɢɤɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɜɚɪɧɵɦɢ ɩɥɨɫɤɢɦɢ ɫɟɬɤɚɦɢ ɢɡ 4 ɫɬɟɪɠɧɟɣ 
ɞɢɚɦɟɬɪɨɦ 8 ɦɦ ɤɥɚɫɫɚ ȺI; ɫɬɟɪɠɧɢ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɭ ɜɧɭɬɪɟɧɧɟɣ ɢ ɧɚɪɭɠɧɨɣ 
ɩɨɜɟɪɯɧɨɫɬɢ ɫɬɚɤɚɧɚ. 

Ɍɨɥɳɢɧɚ ɡɚɳɢɬɧɨɝɨ ɫɥɨɹ ɛɟɬɨɧɚ ɞɥɹ ɪɚɛɨɱɟɣ ɚɪɦɚɬɭɪɵ ɩɨɞɤɨɥɨɧɧɢɤɚ 
ɩɪɢɧɢɦɚɟɬɫɹ ɧɟ ɦɟɧɟɟ 30 ɦɦ, ɞɥɹ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ 50 ɦɦ. 
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ɉɨɞ ɮɭɧɞɚɦɟɧɬɨɦ ɭɫɬɪɚɢɜɚɟɬɫɹ ɩɨɞɝɨɬɨɜɤɚ ɢɡ ɛɟɬɨɧɚ ȼ7,5 ɬɨɥɳɢɧɨɣ 100 
ɦɦ.  

 
3.2 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɜɚɣɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ 
 
3.2.1. ɇɚɡɧɚɱɟɧɢɟ ɜɢɞɚ ɫɜɚɢ ɢ ɟё ɩɚɪɚɦɟɬɪɨɜ 
 
ȼ ɞɚɧɧɨɦ ɩɪɨɟɤɬɟ ɩɪɨɟɤɬɢɪɭɟɦ ɜɢɫɹɱɢɟ ɫɜɚɢ, ɨɩɢɪɚɸɳɢɟɫɹ ɧɚ ɫɠɢɦɚɟɦɵɟ 

ɝɪɭɧɬɵ ɢ ɩɟɪɟɞɚɸɳɢɟ ɧɚɝɪɭɡɤɭ ɨɫɬɪɢёɦ ɢ ɛɨɤɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ. 
ɉɪɢɞɟɪɠɢɜɚɟɦɫɹ ɨɫɧɨɜɧɵɯ ɩɪɚɜɢɥ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɜɚɣɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ: 

- ɫɜɚɢ ɞɨɥɠɧɵ ɡɚɝɥɭɛɥɹɬɶ ɜ ɧɚɢɛɨɥɟɟ ɩɪɨɱɧɵɟ ɝɪɭɧɬɵ (ɞɥɹ ɞɚɧɧɨɝɨ ɩɪɨɟɤɬɚ 
ɩɪɢɧɢɦɚɟɦ ɝɪɭɧɬ ɩɟɫɨɤ ɫɪɟɞɧɟɣ ɤɪɭɩɧɨɫɬɢ, ɨɬɦɟɬɤɚ ɜɟɪɯɚ ɝɪɭɧɬɚ -6,0 ɦ); 

- ɫɜɚɸ ɧɟɨɛɯɨɞɢɦɨ ɡɚɝɥɭɛɥɹɬɶ ɜ ɨɩɨɪɧɵɣ ɝɪɭɧɬ ɧɟ ɦɟɧɟɟ, ɱɟɦ ɧɚ 1 ɦ, ɩɪɢ 
ɷɬɨɦ, ɞɨ ɤɨɧɰɚ ɩɨɞɨɲɜɵ ɨɩɨɪɧɨɝɨ ɫɥɨɹ ɬɨɠɟ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɶɲɟ 1; 

- ɫɜɚɹ ɞɨɥɠɧɚ ɩɪɨɪɟɡɚɬɶ ɫɥɚɛɵɟ ɝɪɭɧɬɵ ɢ ɡɚɯɨɞɢɬɶ ɜ ɧɢɠɟɥɟɠɚɳɢɟ ɫɥɨɢ ɧɟ 
ɦɟɧɟɟ, ɱɟɦ ɧɚ 2 ɦ (ɜ ɞɚɧɧɨɦ ɩɪɨɟɤɬɟ ɫɥɚɛɵɟ ɝɪɭɧɬɵ ɨɬɫɭɬɫɬɜɭɸɬ); 

- ɫɜɚɢ ɢɡɝɨɬɚɜɥɢɜɚɸɬɫɹ ɨɬ 3 ɞɨ 12 ɦ ɫ ɲɚɝɨɦ 1 ɦ. 
Ƚɥɭɛɢɧɭ ɡɚɥɨɠɟɧɢɹ ɪɨɫɬɜɟɪɤɚ ɩɪɢɧɢɦɚɟɦ -1,65 ɦ, ɨɬɦɟɬɤɭ ɜɟɪɯɚ ɫɜɚɢ 

ɧɚɡɧɚɱɚɟɦ ɧɚ 0,3 ɦ ɜɵɲɟ ɨɬɦɟɬɤɢ ɪɨɫɬɜɟɪɤɚ, ɬ.ɟ. -1,35 ɦ. 
ȼɵɫɨɬɚ ɪɨɫɬɜɟɪɤɚ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 1,5 ɦ. 
Ⱦɥɢɧɚ ɫɜɚɢ ɫɨɫɬɚɜɥɹɟɬ 
 ሺͳ,͸ͷ − ͳ,͵ͷሻ + ሺ͸ − ͳ,͸ͷሻ + Ͳ,ͷ = ͷ,ͳͷ ≈  ͸ ɦ. 
 
ȼɵɛɢɪɚɟɦ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɜɚɸ ɋ60.30. 
 
3.2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɫɜɚɣ 
 
ɉɪɨɟɤɬɢɪɭɹ ɜɢɫɹɱɢɟ ɫɜɚɢ, ɨɩɪɟɞɟɥɹɟɦ ɢɯ ɧɟɫɭɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɩɨ 

ɮɨɪɦɭɥɟ 
 Fୢ = ɀୡ ∙ ሺɀୡୖ ∙ R ∙ A + u ∙ ∑ ɀୡ୤ ∙ f୧ ∙ h୧ሻ,                                                       (3.16) 
 

ɝɞɟ    ɀୡ = 1 – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɫɜɚɢ ɜ ɝɪɭɧɬɟ; 
    R = 3735 ɤɉɚ – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɪɭɧɬɚ ɩɨɞ ɧɢɠɧɢɦ ɤɨɧɰɨɦ 

ɡɚɛɢɜɧɵɯ ɫɜɚɣ [2, ɬ.2]; 
    A = 0,09 ɦ2 – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɫɜɚɢ; 
    u = 1,2 ɦ -  ɩɟɪɢɦɟɬɪ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɫɜɚɢ; 
    f୧– ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɪɭɧɬɚ ɧɚ ɛɨɤɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫɜɚɢ ɜ 

ɩɪɟɞɟɥɚɯ i-ɝɨ ɫɥɨɹ ɝɪɭɧɬɚ, ɤɉɚ [2, ɬ.3]; 
    h୧ - ɬɨɥɳɢɧɚ i-ɝɨ ɫɥɨɹ ɝɪɭɧɬɚ ɭ ɛɨɤɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫɜɚɢ, ɦ; 
    ɀୡୖ = 1 – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ ɝɪɭɧɬɚ ɩɨɞ ɧɢɠɧɢɦ ɤɨɧɰɨɦ ɫɜɚɢ, 

ɩɪɢɧɢɦɚɟɦ ɤɚɤ ɞɥɹ ɫɜɚɣ ɫɩɥɨɲɧɨɝɨ ɫɟɱɟɧɢɹ, ɩɨɝɪɭɠɚɟɦɵɯ ɡɚɛɢɜɤɨɣ; 
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    ɀୡ୤ = 1 – ɤɨɷɮɮɢɰɢɟɧɬɵ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɝɪɭɧɬɚ ɩɨ ɛɨɤɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ 
ɫɜɚɢ, ɩɪɢɧɢɦɚɟɦ ɤɚɤ ɞɥɹ ɫɜɚɣ, ɩɨɝɪɭɠɚɟɦɵɯ ɡɚɛɢɜɤɨɣ ɢ ɛɟɡ ɥɢɞɟɪɧɵɯ ɫɤɜɚɠɢɧ. 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɜɬɨɪɨɝɨ ɫɥɚɝɚɟɦɨɝɨ ɮɨɪɦɭɥɵ ɜɫɟ ɧɟɨɛɯɨɞɢɦɵɟ ɞɚɧɧɵɟ 
ɫɜɟɞёɦ ɜ ɬɚɛɥɢɰɭ (ɪɢɫɭɧɨɤ 3.4). 

 
Ɋɢɫɭɧɨɤ 3.4 – Ⱦɚɧɧɵɟ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɪɨɱɧɨɫɬɢ ɫɜɚɢ ɩɨ ɛɨɤɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɫɜɚɢ 
 Fୢ = ͳ ∙ ሺͳ ∙ ͵͹͵ͷ ∙ Ͳ,Ͳͻ + ͳ,ʹ ∙ ͳ ∙ ʹͻ͸,ͳሻ =  ͸ͻͳ,͵ͷ ɤɉɚ. 

 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɱɢɫɥɚ ɫɜɚɣ ɜ ɮɭɧɞɚɦɟɧɬɟ ɧɟɨɛɯɨɞɢɦɨ ɧɚɡɧɚɱɢɬɶ 

ɞɨɩɭɫɤɚɟɦɭɸ ɧɚɝɪɭɡɤɭ ɧɚ ɨɞɧɭ ɫɜɚɸ. Ɉɪɢɟɧɬɢɪɨɜɨɱɧɵɟ ɟё ɡɧɚɱɟɧɢɹ ɪɚɜɧɵ 
 ୊ౚஓౡ =  ଺ଽଵ,ଷହଵ,ସ = Ͷͻ͵,ͺ ɤɉɚ < 800 ɤɉɚ,                                                          (3.17) 

 
ɝɞɟ    ȖɄ - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ 1,4. 
 

3.2.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɫɜɚɣ ɢ ɪɚɡɦɟɳɟɧɢɟ ɢɯ ɜ ɮɭɧɞɚɦɟɧɬɟ 
 
Ʉɨɥɢɱɟɫɬɜɨ ɫɜɚɣ ɜ ɤɭɫɬɟ n ɨɩɪɟɞɟɥɹɟɦ, ɢɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɹ ɧɟɫɭɳɟɣ 

ɫɩɨɫɨɛɧɨɫɬɢ ɫɜɚɣɧɵɯ ɮɭɧɞɚɦɟɧɬɨɜ, ɩɪɢɪɚɜɧɢɜɚɹ ɪɚɫɱёɬɧɭɸ ɧɚɝɪɭɡɤɭ ɧɚ ɫɜɚɸ ɨɬ 
ɡɞɚɧɢɹ ɤ ɩɪɢɧɹɬɨɣ ɞɨɩɭɫɤɚɟɦɨɣ ɧɚɝɪɭɡɤɟ ɧɚ ɫɜɚɸ 

 n = ୒ౣ౗xI +୒˔˕IFౚγౡ−଴,ଽ ∙ ୢ˓ ∙ ஓ˔˓−ଵ,ଵ ∙ ଵ଴ ∙ ୫˔˅,                                                                             (3.18) 

 
ɝɞɟ N୫ୟ୶୍  – ɦɚɤɫɢɦɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɫɜɚɸ ɩɨ I-ɦɭ ɩɪɟɞɟɥɶɧɨɦɭ ɫɨɫɬɨɹɧɢɸ, ɤɇ; N˔˕୍ – ɧɚɝɪɭɡɤɚ ɨɬ ɜɟɫɚ ɫɬɟɧɵ ɩɨ I-ɦɭ ɩɪɟɞɟɥɶɧɨɦɭ ɫɨɫɬɨɹɧɢɸ, ɤɇ; d˓– ɝɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɪɨɫɬɜɟɪɤɚ, ɦ; ɀ˔˓– ɭɫɪɟɞɧёɧɧɵɣ ɭɞɟɥɶɧɵɣ ɜɟɫ ɪɨɫɬɜɟɪɤɚ ɢ ɝɪɭɧɬɚ ɧɚ ɟɝɨ ɨɛɪɟɡɚɯ, ɤɇ/ɦ; m˔˅– ɦɚɫɫɚ ɫɜɚɢ ɋ60.30, ɬ; ୊ౚஓౡ – ɢɡ ɮɨɪɦɭɥɵ (3.17). 
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 n = ଵ଺଴+ଵଶସଽଷ,଼−଴,ଽ ∙ ଵ,଺ହ ∙ ଶ଴ −ଵ,ଵ ∙ ଵ଴ ∙ ଵ,ଷ଼ = Ͷ,͵ͷ ≈ ͷ ɫɜɚɣ. 

 
Ɋɚɡɦɟɳɟɧɢɟ ɫɜɚɣ ɜ ɤɭɫɬɚɯ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɭɱёɬɨɦ ɫɥɟɞɭɸɳɢɯ 

ɬɪɟɛɨɜɚɧɢɣ: 
- ɰɟɧɬɪ ɬɹɠɟɫɬɢ ɫɜɚɣɧɨɝɨ ɤɭɫɬɚ ɞɨɥɠɟɧ ɫɨɜɩɚɞɚɬɶ ɢɥɢ ɧɚɯɨɞɢɬɶɫɹ 

ɜɨɡɦɨɠɧɨ ɛɥɢɠɟ ɤ ɬɨɱɤɟ ɩɪɢɥɨɠɟɧɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɩɨɫɬɨɹɧɧɵɯ ɧɚɝɪɭɡɨɤ 
(ɜ ɩɪɚɤɬɢɤɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɨɛɵɱɧɨ ɫɨɜɦɟɳɚɸɬ ɰɟɧɬɪ ɬɹɠɟɫɬɢ ɫɜɚɣɧɨɝɨ ɤɭɫɬɚ ɫ 
ɜɟɪɬɢɤɚɥɶɧɨɣ ɨɫɶɸ ɤɨɥɨɧɧɵ); 

- ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɹɦɢ ɫɨɫɟɞɧɢɯ ɡɚɛɢɜɧɵɯ ɫɜɚɣ ɜ ɤɭɫɬɟ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ 
ɦɟɧɟɟ 3d (d - ɫɬɨɪɨɧɚ ɤɜɚɞɪɚɬɧɨɝɨ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɫɜɚɢ). ɉɪɢɧɢɦɚɟɦ ɫɯɟɦɭ 
ɪɚɫɫɬɚɧɨɜɤɢ ɞɥɹ 5 ɫɜɚɣ (ɪɢɫɭɧɨɤ 3.5). 

 
Ɋɢɫɭɧɨɤ 3.5 – Ɋɚɫɫɬɚɧɨɜɤɚ ɫɜɚɣ ɜ ɤɭɫɬɟ 

 
3.2.4 ɉɪɢɜɟɞɟɧɢɟ ɧɚɝɪɭɡɨɤ ɤ ɩɨɞɨɲɜɟ ɮɭɧɞɚɦɟɧɬɚ 
 
ɋɜɚɣɧɵɣ ɤɭɫɬ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɧɚ ɧɚɝɪɭɡɤɢ, ɞɟɣɫɬɜɭɸɳɢɟ ɩɨ ɩɨɞɨɲɜɟ 

ɪɨɫɬɜɟɪɤɚ. ɉɨɷɬɨɦɭ ɜɫɟ ɧɚɝɪɭɡɤɢ ɩɪɢɜɨɞɹɬɫɹ ɤ ɰɟɧɬɪɭ ɪɨɫɬɜɟɪɤɚ (ɩɪɨɞɨɥɶɧɨɣ 
ɨɫɢ ɤɨɥɨɧɧɵ) ɜ ɭɪɨɜɧɟ ɩɨɞɨɲɜɵ. ɉɪɢɜɟɞɟɧɢɟ ɧɚɝɪɭɡɨɤ ɤ ɩɨɞɨɲɜɟ ɨɫɭɳɟɫɬɜɥɹɟɦ 
ɩɨ ɮɨɪɦɭɥɚɦ 

 N′ = N୫ୟ୶୍ + N˔˕୍ + b˓ ∙ l˓ ∙ d˓ ∙ ɀ˔˓ ∙ ͳ,ͳ;                                                      (3.19) 
 M′ = M୫ୟ୶୍ + Q˔ˑˑ˕˅୍ ∙ ͳ,ͷ − N˔˕୍ ∙ a ;                                                             (3.20) 
 N′ = ͳ͸Ͳ + ͳʹ + ͳ,ͺ ∙ ͳ,ͺ ∙ ͳ,͸ͷ ∙ ʹͲ ∙ ͳ,ͳ = ʹͺͻ,͸ͳ ɤɇ; 
 M′ = ͵Ͳ + ͳͲ ∙ ͳ,ͷ − ͳʹ ∙ Ͳ,͵ͷ = ͶͲ,ͺ ɤɇɦ, 
 

ɝɞɟ N′, M′ - ɧɚɝɪɭɡɤɢ, ɩɪɢɜɟɞёɧɧɵɟ ɤ ɩɨɞɨɲɜɟ ɪɨɫɬɜɟɪɤɚ, ɤɇ, ɤɇɦ; b˓, l˓, d˓ – ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɪɚɡɦɟɪɵ ɪɨɫɬɜɟɪɤɚ, ɦ; 
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ɀ˔˓ – ɭɫɪɟɞɧёɧɧɵɣ ɭɞɟɥɶɧɵɣ ɜɟɫ ɪɨɫɬɜɟɪɤɚ ɢ ɝɪɭɧɬɚ ɧɚ ɟɝɨ ɨɛɪɟɡɚɯ, ɤɇ/ɦ; N୫ୟ୶୍ , M୫ୟ୶୍ , Q˔ˑˑ˕˅୍  – ɦɚɤɫɢɦɚɥɶɧɵɟ ɧɚɝɪɭɡɤɢ ɩɨ I-ɦɭ ɩɪɟɞɟɥɶɧɨɦɭ 
ɫɨɫɬɨɹɧɢɸ, ɤɇ, ɤɇɦ; N˔˕୍  – ɧɚɝɪɭɡɤɚ ɨɬ ɜɟɫɚ ɫɬɟɧɵ ɩɨ I-ɦɭ ɩɪɟɞɟɥɶɧɨɦɭ ɫɨɫɬɨɹɧɢɸ, ɤɇ; a -  ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɤɨɥɨɧɧɵ ɞɨ ɨɫɢ ɧɚɪɭɠɧɨɣ ɫɬɟɧɵ, ɦ. 

 
3.2.5 Ɉɩɪɟɞɟɥɟɧɢɟ ɧɚɝɪɭɡɨɤ ɧɚ ɤɚɠɞɭɸ ɫɜɚɸ 
 
ɇɚɝɪɭɡɤɚ ɧɚ ɫɜɚɸ ɩɪɢ ɞɟɣɫɬɜɢɢ ɦɨɦɟɧɬɨɜ ɜ ɨɞɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 N˔˅ = ୒′୬ + ୑′∙ ୷i∑ሺ୷iሻమ ,                                                                                           (3.21) 

 
ɝɞɟ n – ɱɢɫɥɨ ɫɜɚɣ; y୧ – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɫɜɚɣɧɨɝɨ ɤɭɫɬɚ ɞɨ ɨɫɢ ɫɜɚɢ, ɜ ɤɨɬɨɪɨɣ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɭɫɢɥɢɟ, ɦ. 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ y୧ ɫɨɜɟɫɬɢɦ ɧɚɱɚɥɨ ɫɢɫɬɟɦɵ ɤɨɨɪɞɢɧɚɬ ɫ ɨɫɶɸ ɫɜɚɣɧɨɝɨ 
ɤɭɫɬɚ, ɩɪɨɧɭɦɟɪɭɟɦ ɫɜɚɢ (ɪɢɫɭɧɨɤ 3.6). 

 
Ɋɢɫɭɧɨɤ 3.6 – Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɫɬɨɹɧɢɣ y୧ 

 
ɋ ɭɱёɬɨɦ ɷɬɢɯ ɞɚɧɧɵɯ, ɧɚɝɪɭɡɤɚ ɧɚ ɫɜɚɸ 1 
 N˔ଵ˅ = ଶ଼ଽ,଺ଵଷ + ସ଴,଼ ∙ ሺ−଴,଼ሻ∑ ଶ ∙ ሺ−଴,଼ሻమ+ଶ ∙ ሺ−଴,଼ሻమ = ͺ͵,͹ͻ ɤɇ; 
 
ɧɚɝɪɭɡɤɚ ɧɚ ɫɜɚɢ 2 ɢ 3 
 N˔ଶ˅ = N˔ଷ˅ = ଶ଼ଽ,଺ଵଷ + ସ଴,଼ ∙ ሺ଴,ସሻ∑ ଶ ∙ ሺ଴,ସሻమ+ଶ ∙ ሺ଴,ସሻమ = ͳʹʹ,ͲͶ ɤɇ; 

 
ɇɚɝɪɭɡɤɢ ɧɚ ɫɜɚɢ ɞɨɥɠɧɵ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɤɪɢɬɟɪɢɹɦ 
 Nˍ˓ ൑ ͳ,ʹ ∙ ୊ౚஓౡ ;                                                                                                (3.22) 
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N ൑ ୊ౚஓౡ ;                                                                                                          (3.33) 

 N > Ͳ.                                                                                                             (3.34) 
 
Ⱦɥɹ ɦɚɤɫɢɦɚɥɶɧɨɣ ɧɚɝɪɭɡɤɢ ɧɚ ɫɜɚɢ 2 ɢ 3 
 ͳʹʹ,ͲͶ ൑ ͳ,ʹ ∙ Ͷͻ͵,ͺ ɤɇ; 
 ͳʹʹ,ͲͶ  < ͷͻʹ,ͷ ɤɇ; 
 ͳʹʹ,ͲͶ > Ͳ; 

 
ɉɨɫɤɨɥɶɤɭ ɩɪɨɜɟɪɤɢ ɫɨɲɥɢɫɶ, ɧɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɨɫɬɚɜɥɹɟɦ 

3 ɫɜɚɢ ɜ ɤɭɫɬɟ. 
 
3.2.6 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɪɨɫɬɜɟɪɤɚ  
 
Ɋɚɡɦɟɪɵ ɩɨɞɤɨɥɨɧɧɢɤɚ ɜ ɩɥɚɧɟ ɞɥɹ ɤɨɥɨɧɧɵ ɫɟɱɟɧɢɟɦ 215ɯ310 ɦɦ 

ɧɚɡɧɚɱɚɟɦ 900x900 ɦ. ɍɱɢɬɵɜɚɹ, ɱɬɨ ɪɚɡɦɟɪɵ ɪɨɫɬɜɟɪɤɚ ɜ ɩɥɚɧɟ 1800x2100 ɦɦ, 
ɜɵɥɟɬɵ ɫɬɭɩɟɧɟɣ ɫɨɫɬɚɜɹɬ 150 ɦɦ.  

ɉɪɨɜɟɪɤɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 F ൑ ଶୖౘ౪α [୦బpୡభ ሺbୡ + cଶሻ + ୦బpୡమ ሺlୡ + cଵሻ].                                                         (3.35) 

 
ɉɪɨɞɚɜɥɢɜɚɸɳɚɹ ɫɢɥɚ F ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɭɞɜɨɟɧɧɚɹ ɫɭɦɦɚ ɭɫɢɥɢɣ ɜ ɫɜɚɹɯ 

ɫ ɛɨɥɟɟ ɧɚɝɪɭɠɟɧɧɨɣ ɫɬɨɪɨɧɨɣ ɪɨɫɬɜɟɪɤɚ 
 F = ʹ ∙ Nଶ + ʹ ∙ Nଷ = ʹ ∙ ͳʹʹ,ͲͶ + ʹ ∙ ͳʹʹ,ͲͶ = Ͷͺͺ,ͳ͸ ɤɇ.                   (3.36)                                                                   
       
Ʉɥɚɫɫ ɛɟɬɨɧɚ ɪɨɫɬɜɟɪɤɚ ɩɪɢɧɢɦɚɟɦ ȼ15 ɫ Rbt = 750 ɤɉɚ, ɪɚɛɨɱɚɹ ɜɵɫɨɬɚ 

ɫɟɱɟɧɢɹ ɪɨɫɬɜɟɪɤɚ (ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ ɪɚɫɫɬɨɹɧɢɸ ɨɬ ɞɧɚ ɫɬɚɤɚɧɚ ɞɨ ɩɥɨɫɤɨɫɬɢ 
ɪɚɛɨɱɟɣ ɚɪɦɚɬɭɪɵ ɩɥɢɬɧɨɣ ɱɚɫɬɢ) h0p= l,5 - 1,05 - 0,05 = 0,4 ɦ. Ɂɧɚɱɟɧɢɟ 
ɤɨɷɮɮɢɰɢɟɧɬɚ Ƚ ɩɨɞɫɱɢɬɵɜɚɟɦ ɫɨɝɥɚɫɧɨ [1] ɩɨ ɮɨɪɦɭɥɟ 
 Ƚ = ͳ − ଴,ସ ∙ ୖౘ౪ ∙ Aౙ୒ౡ = ͳ − ଴,ସ ∙ ଻ହ଴ ∙ ଶሺ଴,ସ+଴,଺ሻ ∙ ଵ,଴ହଷ଴଴଴ = Ͳ,͹ʹ,                             (3.37) 

 
ɝɞɟ Aୡ = ʹ ∙ ሺbୡ + lୡሻ ∙ dୡ – ɩɥɨɳɚɞɶ ɛɨɤɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɤɨɥɨɧɧɵ ɜ ɩɪɟɞɟɥɚɯ ɟё 
ɡɚɞɟɥɤɢ ɜ ɫɬɚɤɚɧ; N୩ – ɪɚɫɱёɬɧɚɹ ɧɚɝɪɭɡɤɚ ɜ ɭɪɨɜɧɟ ɨɛɪɟɡɚ ɮɭɧɞɚɦɟɧɬɚ. 

ɂɡ ɪɢɫɭɧɤɚ 7 ɜɢɞɧɨ, ɱɬɨ cଵ= 0,35 ɦ, ɚ cଶ = 0,25 ɦ (ɪɚɫɫɬɨɹɧɢɹ ɨɬ ɝɪɚɧɟɣ 
ɤɨɥɨɧɧɵ ɞɨ ɝɪɚɧɟɣ ɨɫɧɨɜɚɧɢɹ ɩɢɪɚɦɢɞɵ ɩɪɨɞɚɜɥɢɜɚɧɢɹ), ɩɪɢ ɷɬɨɦ ɫɨɛɥɸɞɚɸɬɫɹ 
ɭɫɥɨɜɢɹ 
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 Ͳ,Ͷ ∙ hˑ˓ ൑  cଵ ൑ hˑ˓;                                                                                     (3.38) 
 Ͳ,Ͷ ∙ Ͳ,Ͷ = Ͳ,ͳ͸ ൑  Ͳ,͵ͷ ൑ Ͳ,Ͷ; 
 Ͳ,Ͷ ∙ hˑ˓ ൑  cଶ ൑ hˑ˓; 
 Ͳ,Ͷ ∙ Ͳ,Ͷ = Ͳ,ͳ͸ ൑  Ͳ,ʹͷ ൑ Ͳ,Ͷ; 
 
ɋ ɭɱёɬɨɦ ɷɬɢɯ ɞɚɧɧɵɯ 
 ʹͷͺͻ,ʹ ൑ ଶ ∙ ଻ହ଴଴,଻ଶ ∙ [଴,ସ଴,ସ ∙ ሺͲ,Ͷ + Ͳ,Ͷሻ + ଴,ସ଴,ସ ∙ ሺͲ,͸ + Ͳ,Ͷሻ] = Ͷ͵͹͹,Ͳͺ ɤɇ. 
 
ɍɫɥɨɜɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬɫɹ.  
ɉɪɨɜɟɞёɦ ɩɪɨɜɟɪɤɭ ɧɚ ɩɪɨɞɚɜɥɢɜɚɧɢɟ ɭɝɥɨɜɨɣ ɫɜɚɟɣ ɩɨ ɫɯɟɦɟ, 

ɩɪɢɜɟɞɟɧɧɨɣ ɧɚ ɪɢɫɭɧɤɟ 3.8. 

 
Ɋɢɫɭɧɨɤ 3.8 – ɋɯɟɦɚ ɩɪɨɞɚɜɥɢɜɚɧɢɹ ɪɨɫɬɜɟɪɤɚ ɭɝɥɨɜɨɣ ɫɜɚɟɣ 

 
ɉɪɨɜɟɪɤɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 N˔˅୧ < Rୠ୲ ∙ h଴ଵ ∙ [Ⱦଵ ∙ ሺb଴ଶ + Ͳ,ͷ ∙ c଴ଶሻ + Ⱦଶ ∙ ሺb଴ଵ + Ͳ,ͷ ∙ c଴ଵሻ] ,               (3.39) 
 

ɝɞɟ N˔˅୧ – ɧɚɢɛɨɥɶɲɟɟ ɭɫɢɥɢɟ ɜ ɭɝɥɨɜɨɣ ɫɜɚɟ, ɤɇ;  h଴ଵ– ɪɚɛɨɱɚɹ ɜɵɫɨɬɚ ɫɬɭɩɟɧɢ ɪɨɫɬɜɟɪɤɚ, ɦ; b଴ଵ, b଴ଶ – ɪɚɫɫɬɨɹɧɢɹ ɨɬ ɜɧɭɬɪɟɧɧɢɯ ɝɪɚɧɟɣ ɫɜɚɣ ɞɨ ɧɚɪɭɠɧɵɯ ɝɪɚɧɟɣ 
ɪɨɫɬɜɟɪɤɚ, ɦ; c଴ଵ, c଴ଶ – ɪɚɫɫɬɨɹɧɢɹ ɨɬ ɜɧɭɬɪɟɧɧɢɯ ɝɪɚɧɟɣ ɫɜɚɣ ɞɨ ɩɨɞɤɨɥɨɧɧɢɤɚ, ɦ;  

ȕ1,  ȕ2 – ɤɨɷɮɮɢɰɢɟɧɬɵ, ɩɪɢɧɢɦɚɟɦɵɟ ɩɨ  [2, ɬ.4]. 
Ⱦɥɹ c଴ଵ, c଴ଶ ɞɨɥɠɧɨ ɫɨɛɥɸɞɚɬɶɫɹ ɫɥɟɞɭɸɳɟɟ ɬɪɟɛɨɜɚɧɢɟ 
 Ͳ,Ͷ ∙ h଴ଵ ൑  c଴ଵሺ଴ଶሻ ൑ h଴ଵ;                                                                              (3.40)  
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ɜ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ 
 c଴ଵሺ଴ଶሻ = Ͳ,Ͷ ∙ h଴ଵ.                                                                                          (3.41) 

 c଴ଵ = c଴ଶ =  Ͳ,Ͷ ∙ Ͳ,ʹͷ = Ͳ,ͳ. 
 Ͳ,ͳ ൑  Ͳ,ͳ ൑ Ͳ,ʹͷ. 

 
ɋ ɭɱёɬɨɦ ɷɬɢɯ ɞɚɧɧɵɯ 
 ͷͶͶ,ͻͶ < ͹ͷͲ ∙ Ͳ,ʹͷ ∙ [ͳ ∙ ሺͲ,Ͷͷ + Ͳ,ͷ ∙ Ͳ,ͳሻ + ͳ ∙ ሺͲ,Ͷͷ + Ͳ,ͷ ∙ Ͳ,ͳሻ] =ͳͺ͹,ͷ ɤɇ.               
        
ɍɫɥɨɜɢɟ ɧɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬɫɹ, ɩɪɢɧɢɦɚɟɦ ɜɵɫɨɬɭ ɫɬɭɩɟɧɢ hc1 = 0,6 ɦ. Ɍɨɝɞɚ 

h01= 0,55 ɦ; c01 = 0,4h01 = 0,22 ɦ; ɫ02 = 0,55 ɦ. 
 ͷͶͶ,ͻͶ < ͹ͷͲ ∙ Ͳ,ͷͷ ∙ [ͳ ∙ ሺͲ,Ͷͷ + Ͳ,ͷ ∙ Ͳ,ͷͷሻ + ͳ ∙ ሺͲ,Ͷͷ + Ͳ,ͷ ∙ Ͳ,ʹʹሻ] =ͷ͵Ͳ,Ͳ͸ ɤɇ. 
 
ɍɫɥɨɜɢɟ ɧɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬɫɹ, ɩɪɢɧɢɦɚɟɦ ɜɵɫɨɬɭ ɫɬɭɩɟɧɢ hc1 = 0,75 ɦ. Ɍɨɝɞɚ 

h01= 0,7 ɦ; c01 = 0,4h01 = 0,28 ɦ; ɫ02 = 0,7 ɦ. 
 ͷͶͶ,ͻͶ < ͹ͷͲ ∙ Ͳ,͹ ∙ [ͳ ∙ ሺͲ,Ͷͷ + Ͳ,ͷ ∙ Ͳ,͹ሻ + ͳ ∙ ሺͲ,Ͷͷ + Ͳ,ͷ ∙ Ͳ,ʹͺሻ] =͹ʹͻ,͹ͷ ɤɇ. 
 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
ȼɵɩɨɥɧɢɦ ɪɚɫɱёɬ ɚɪɦɢɪɨɜɚɧɢɹ ɪɨɫɬɜɟɪɤɚ. Ɋɚɫɱёɬ ɩɪɨɢɡɜɨɞɢɬɫɹ ɬɚɤɢɦ ɠɟ 

ɨɛɪɚɡɨɦ, ɤɚɤ ɢ ɭ ɫɬɨɥɛɱɚɬɨɝɨ ɮɭɧɞɚɦɟɧɬɚ, ɫ ɬɨɣ ɪɚɡɧɢɰɟɣ, ɱɬɨ ɤ ɩɥɢɬɟ ɪɨɫɬɜɟɪɤɚ 
ɩɪɢɤɥɚɞɵɜɚɟɬɫɹ ɧɚ ɪɚɫɩɪɟɞɟɥёɧɧɚɹ, ɚ ɫɨɫɪɟɞɨɬɨɱɟɧɧɚɹ ɧɚɝɪɭɡɤɚɯ ɜ ɦɟɫɬɚɯ 
ɨɩɢɪɚɧɢɹ ɧɚ ɫɜɚɢ. ɋɯɟɦɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɪɚɫɱёɬɧɵɯ ɫɟɱɟɧɢɣ ɩɪɢɜɟɞɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 9. 

Ɇɨɦɟɧɬɵ ɜ ɫɟɱɟɧɢɹɯ ɪɨɫɬɜɟɪɤɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ 
 Mଡ଼i = ∑ N˔˅ ∙ X୧;                                                                                             (3.42) 
 Mଢ଼i = ∑ N˔˅ ∙ Y୧,                                                                                             (3.43) 
 

ɝɞɟ N˔˅ – ɪɚɫɱёɬɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɫɜɚɸ, ɤɇ. X୧, Y୧ – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɰɟɧɬɪɚ ɤɚɠɞɨɣ ɫɜɚɢ ɜ ɩɪɟɞɟɥɚɯ ɢɡɝɢɛɚɟɦɨɣ ɤɨɧɫɨɥɢ ɞɨ 
ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɫɟɱɟɧɢɹ, ɦ. 

Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɫɜɟɞёɦ ɡɧɚɱɟɧɢɹ, ɧɚɣɞɟɧɧɵɟ ɩɨ ɪɢɫɭɧɤɭ 3.9 ɜ ɬɚɛɥɢɰɭ 3.7. 
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Ɋɢɫɭɧɨɤ 3.9 – ɋɯɟɦɚ ɨɩɪɟɞɟɥɟɧɢɹ ɫɟɱɟɧɢɣ 

 
Ɍɚɛɥɢɰɚ 3.7 – Ɂɧɚɱɟɧɢɹ ɜɵɥɟɬɚ ɫɬɭɩɟɧɟɣ, ɪɚɛɨɱɟɣ ɜɵɫɨɬɵ ɢ ɲɢɪɢɧɵ ɫɠɚɬɨɣ ɡɨɧɵ 
ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɟɱɟɧɢɹ 

ɋɟɱɟɧɢɟ ci hi bi 
1 2 3 4 

1-1 0 0,7 2,1 
2-2 0,4 1,45 1,2 

1’-1’ 0,15 0,7 1,8 
2’-2’ 0,5 1,45 1,2 

 
ɋ ɭɱёɬɨɦ ɬɨɝɨ, ɱɬɨ ɩɥɨɳɚɞɶ ɪɚɛɨɱɟɣ ɚɪɦɚɬɭɪɵ ɪɚɜɧɚ 
 Aୱ = ୑க౨ ∙ ୦i ∙ୖ౩;                                                                                                (3.44) 

 
ɤɨɷɮɮɢɰɢɟɧɬ αm  ɩɨɞɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 Ƚ୫ = ୑ୠi ∙ ୦iమ ∙ ୖౘ;                                                                                              (3.45) 

 
ɧɚɝɪɭɡɤɚ, ɧɟɨɛɯɨɞɢɦɚɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɦɨɦɟɧɬɚ ɩɨ ɨɫɢ ɏ 
 
 N˔˅ = Nସ + Nହ = ͷͶͶ,ͻͶ + ͷͶͶ,ͻͶ = ͳͲͺͻ,ͺͺ ɤɇ; 
 
ɧɚɝɪɭɡɤɚ, ɧɟɨɛɯɨɞɢɦɚɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɦɨɦɟɧɬɚ ɩɨ ɨɫɢ Y 
 N˔˅ = Nଶ + Nହ = ʹ͹͵,ͻͶ + ͷͶͶ,ͻͶ = ͺͳͺ,ͺͺ ɤɇ; 
ɤɨɷɮɮɢɰɢɟɧɬ İr ɡɚɜɢɫɢɬ ɨɬ αm ɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ [1, ɩɪɢɥ.9], ɩɪɨɢɡɜɟɞёɦ 

ɜɵɱɢɫɥɟɧɢɹ ɢ ɡɚɩɨɥɧɢɦ ɬɚɛɥɢɰɭ 3.8. 
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Ɍɚɛɥɢɰɚ 3.8 – Ɋɚɫɱёɬ ɩɥɨɳɚɞɢ ɚɪɦɚɬɭɪɵ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɟɱɟɧɢɹ 
ɋɟɱɟɧɢɟ ci M, ɤɇ∙ɦ αm İr hi As, ɫɦ2 

1 2 3 4 5 6 7 
81-1 0 - - - - - 
2-2 0,4 327,55 0,017 0,991 1,45 6,25 

1’-1’ 0,15 163,48 0,024 0,988 0,7 6,48 
2’-2’ 0,5 544,94 0,029 0,985 1,45 10,45 

 
ɂɡ ɬɚɛɥɢɰɵ 3.8 ɜɢɞɧɨ, ɱɬɨ ɧɚɢɛɨɥɶɲɟɟ ɬɪɟɛɭɟɦɨɟ ɫɟɱɟɧɢɟ ɩɪɨɞɨɥɶɧɨɣ 

ɚɪɦɚɬɭɪɵ ɫɨɫɬɚɜɥɹɟɬ 6,25 ɫɦ2; ɞɥɹ ɩɨɩɟɪɟɱɧɨɣ ɚɪɦɚɬɭɪɵ 10,25 ɫɦ2. 
ɉɨ ɫɨɪɬɚɦɟɧɬɭ ɩɨɞɛɢɪɚɟɦ ɚɪɦɚɬɭɪɭ ɞɥɹ ɤɨɦɩɨɧɨɜɤɢ ɫɜɚɪɧɨɣ ɫɟɬɤɢ CI. 
ɉɪɨɞɨɥɶɧɚɹ ɚɪɦɚɬɭɪɚ 
 
2100 – 50 – 50 – 50 – 50 = 1900 = 9∙200 + 100 → 11 ɫɬɟɪɠɧɟɣ; 
 
6,25 / 11 = 0,57 ɫɦ2; 
 
ɉɪɢɧɢɦɚɟɦ ɩɪɨɞɨɥɶɧɭɸ ɚɪɦɚɬɭɪɭ 10ȺIII .  
ɉɨɩɟɪɟɱɧɚɹ ɚɪɦɚɬɭɪɚ 
 
1800 – 50 – 50 – 50 – 50 = 1600 = 8∙200 → 9 ɫɬɟɪɠɧɟɣ; 
 
10,25 / 9 = 1,14 ɫɦ2; 
 
ɉɪɢɧɢɦɚɟɦ ɩɨɩɟɪɟɱɧɭɸ ɚɪɦɚɬɭɪɭ 14ȺIII .  
 
3.2.7 ɉɨɞɛɨɪ ɫɜɚɟɛɨɣɧɨɝɨ ɦɨɥɨɬɚ ɢ ɧɚɡɧɚɱɟɧɢɟ ɤɨɧɬɪɨɥɶɧɨɝɨ ɨɬɤɚɡɚ 
 
Ʉɪɢɬɟɪɢɹɦɢ ɤɨɧɬɪɨɥɹ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɫɜɚɣ ɩɪɢ ɩɨɝɪɭɠɟɧɢɢ 

ɹɜɥɹɸɬɫɹ ɝɥɭɛɢɧɚ ɩɨɝɪɭɠɟɧɢɹ ɢ ɨɬɤɚɡ. Ɉɬ ɝɥɭɛɢɧɵ ɩɨɝɪɭɠɟɧɢɹ ɡɚɜɢɫɢɬ ɜɟɥɢɱɢɧɚ 
ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ, ɨɞɧɚɤɨ ɜ ɫɜɹɡɢ ɫ ɧɟɜɵɫɨɤɨɣ ɬɨɱɧɨɫɬɶɸ ɪɚɫɱёɬɨɜ ɷɬɨɣ 
ɜɟɥɢɱɢɧɵ ɢ ɢɡɦɟɧɱɢɜɨɫɬɶɸ ɝɪɭɧɬɨɜɵɯ ɭɫɥɨɜɢɣ ɨɞɧɨɝɨ ɷɬɨɝɨ ɤɪɢɬɟɪɢɹ 
ɧɟɞɨɫɬɚɬɨɱɧɨ. ɉɨɷɬɨɦɭ ɨɛɹɡɚɬɟɥɟɧ ɢ ɞɪɭɝɨɣ ɤɪɢɬɟɪɢɣ - ɞɨɫɬɢɠɟɧɢɟ ɫɜɚɟɣ ɜ 
ɤɨɧɰɟ ɡɚɛɢɜɤɢ ɤɨɧɬɪɨɥɶɧɨɝɨ ɨɬɤɚɡɚ (ɨɬɤɚɡ – ɜɟɥɢɱɢɧɚ ɩɨɝɪɭɠɟɧɢɹ ɫɜɚɢ ɡɚ ɨɞɢɧ 
ɭɞɚɪ ɦɨɥɨɬɚ), ɧɚɡɧɚɱɚɟɦɨɝɨ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ. 

ɑɬɨɛɵ ɪɚɫɫɱɢɬɚɬɶ ɨɬɤɚɡ, ɧɭɠɧɨ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɜɵɛɪɚɬɶ ɦɨɥɨɬ, ɤɨɬɨɪɵɦ 
ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɨ ɡɚɛɢɜɚɬɶ ɫɜɚɢ.  

Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɩɨɞɛɨɪɚ ɦɨɥɨɬɚ ɢ ɩɨɞɫɱёɬɚ ɨɬɤɚɡɚ: mଵ – ɩɨɥɧɚɹ ɦɚɫɫɚ ɦɨɥɨɬɚ [2, ɬ.5]; mଶ = m˔˅ = ͳ,͵ͺ ɬ – ɦɚɫɫɚ ɫɜɚɢ ɋ60.30 [2, ɩɪɢɥ.5]; mଷ = Ͳ,ʹ ɬ – ɦɚɫɫɚ ɩɨɞɝɨɥɨɜɧɢɤɚ; mସ – ɦɚɫɫɚ ɭɞɚɪɧɨɣ ɱɚɫɬɢ ɦɨɥɨɬɚ [2, ɬ.5]. 
ɉɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɩɨɞɛɨɪ ɦɨɥɨɬɚ ɩɪɨɢɡɜɨɞɢɦ ɩɨ ɨɬɧɨɲɟɧɢɸ ɦɚɫɫɵ 

ɭɞɚɪɧɨɣ ɱɚɫɬɢ mସ ɤ ɦɚɫɫɟ ɫɜɚɢ mଶ 
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୫ర୫మ = ͳ,ʹͷ;                                                                                                      (3.46) 

 mସ = mଶ ∙ ͳ,ʹͷ = ͳ,͵ͺ ∙ ͳ,ʹͷ = ͳ,͹ʹͷ.                                
                                                                      
ɂɫɯɨɞɹ ɢɡ ɷɬɨɝɨ ɡɧɚɱɟɧɢɹ ɩɨ [2, ɬ.5] ɩɪɢɧɢɦɚɟɦ ɬɪɭɛɱɚɬɵɣ ɞɢɡɟɥɶ-ɦɨɥɨɬ 

ɋ-996 ɫ mସ= 1,8 ɬ, mଵ = 3,65 ɬ. 
Ɉɬɤɚɡ ɜ ɤɨɧɰɟ ɡɚɛɢɜɤɢ ɫɜɚɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 Sୟ = ୉ౚ∙η∙A୊ౚ∙ሺ୊ౚ+η∙Aሻ ∙ ୫భ+଴,ଶ∙ሺ୫మ+୫యሻ୫భ+୫మ+୫య = ସହ,ସ∙ଵହ଴଴∙଴,଴ଽ଺ଽଵ,ଷହ∙ሺ଺ଽଵ,ଷହ+ଵହ଴଴∙଴,଴ଽሻ ∙ ଷ,଺ହ+଴,ଶ∙ሺଵ,ଷ଼+଴,ଶሻଷ,଺ହ+ଵ,ଷ଼+଴,ଶ =   = Ͳ,ͲͲ͵ ɦ,                                                                                                              (3.47)        
                                                    

ɝɞɟ Eୢ – ɪɚɫɱёɬɧɚɹ ɷɧɟɪɝɢɹ ɭɞɚɪɚ ɞɢɡɟɥɶ-ɦɨɥɨɬɚ [2, ɬ.5] , ɤȾɠ; η – ɤɨɷɮɮɢɰɢɟɧɬ; A – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɫɜɚɢ, ɦ2; Fୢ – ɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɫɜɚɢ, ɤɇ [ɩ. 3.2]. 
Ɉɬɤɚɡ, ɩɨɫɱɢɬɚɧɧɵɣ ɩɨ ɮɨɪɦɭɥɟ 51, ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɸ 
 Sୟ ൒ Ͳ,ͲͲʹ ;                                                                                                    (3.48) 
 Ͳ,ͲͲ͵ > Ͳ,ͲͲʹ . 
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɜɚɟɛɨɣɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɩɨɞɨɛɪɚɧɨ ɜɟɪɧɨ, ɢ ɷɧɟɪɝɢɢ 

ɭɞɚɪɚ ɜɵɛɪɚɧɧɨɝɨ ɬɪɭɛɱɚɬɨɝɨ ɞɢɡɟɥɶ-ɦɨɥɨɬɚ ɋ-996 ɞɨɫɬɚɬɨɱɧɨ ɞɥɹ ɡɚɛɢɜɤɢ ɫɜɚɢ 
ɋ60.30. 
 

3.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɛɴёɦɨɜ ɢ ɫɬɨɢɦɨɫɬɢ ɪɚɛɨɬ ɭɫɬɪɨɣɫɬɜɚ ɫɬɨɥɛɱɚɬɨɝɨ ɢ 
ɫɜɚɣɧɨɝɨ ɮɭɧɞɚɦɟɧɬɨɜ 
 

ɉɨɞɫɱɟɬ ɫɬɨɢɦɨɫɬɢ ɢ ɬɪɭɞɨɡɚɬɪɚɬ ɞɥɹ ɭɩɪɨɳɟɧɢɹ ɜɟɞɟɬɫɹ ɞɥɹ ɮɭɧɞɚɦɟɧɬɨɜ 
ɩɨɞ ɨɞɧɭ ɤɨɥɨɧɧɭ. ɉɪɢɱɟɦ ɭɱɢɬɵɜɚɸɬɫɹ ɬɨɥɶɤɨ ɬɟ ɜɢɞɵ ɢ ɨɛɴɟɦɵ ɪɚɛɨɬ, ɤɨɬɨɪɵɟ 
ɨɬɥɢɱɚɸɬɫɹ ɩɪɢ ɭɫɬɪɨɣɫɬɜɟ ɮɭɧɞɚɦɟɧɬɨɜ, ɧɚɩɪɢɦɟɪ: ɡɟɦɥɹɧɵɟ, ɫɜɚɣɧɵɟ ɪɚɛɨɬɵ, 
ɢɡɝɨɬɨɜɥɟɧɢɟ ɦɨɧɨɥɢɬɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ.  

ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɭɫɬɪɨɣɫɬɜɚ ɫɬɨɥɛɱɚɬɨɝɨ ɮɭɧɞɚɦɟɧɬɚ: 
1) Ɋɚɡɪɚɛɨɬɤɚ ɝɪɭɧɬɚ ɷɤɫɤɚɜɚɬɨɪɨɦ; 
2) ɪɭɱɧɚɹ ɪɚɡɪɚɛɨɬɤɚ ɝɪɭɧɬɚ; 
3) ɭɫɬɪɨɣɫɬɜɨ ɛɟɬɨɧɧɨɣ ɩɨɞɝɨɬɨɜɤɢ; 
4) ɭɫɬɪɨɣɫɬɜɨ ɦɨɧɨɥɢɬɧɨɝɨ ɠɟɥɟɡɨɛɟɬɨɧɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ; 
5) ɨɛɪɚɬɧɚɹ ɡɚɫɵɩɤɚ. 
ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɭɫɬɪɨɣɫɬɜɚ ɫɜɚɣɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ: 
1) Ɋɚɡɪɚɛɨɬɤɚ ɝɪɭɧɬɚ ɷɤɫɤɚɜɚɬɨɪɨɦ; 
2) ɪɭɱɧɚɹ ɪɚɡɪɚɛɨɬɤɚ ɝɪɭɧɬɚ; 
3) ɩɨɝɪɭɠɟɧɢɟ ɫɜɚɣ; 
4) ɫɪɭɛɤɚ ɫɜɚɣ; 
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5) ɭɫɬɪɨɣɫɬɜɨ ɨɩɚɥɭɛɤɢ ɪɨɫɬɜɟɪɤɨɜ ɩɪɢ ɜɨɡɞɭɲɧɨɣ ɩɪɨɫɥɨɣɤɟ; 
6) ɭɫɬɪɨɣɫɬɜɨ ɦɨɧɨɥɢɬɧɨɝɨ ɠɟɥɟɡɨɛɟɬɨɧɧɨɝɨ ɪɨɫɬɜɟɪɤɚ; 
7) ɨɛɪɚɬɧɚɹ ɡɚɫɵɩɤɚ. 

 Ƚɪɭɩɩɚ ɝɪɭɧɬɚ ɩɨ ɬɪɭɞɨɟɦɤɨɫɬɢ ɟɝɨ ɪɚɡɪɚɛɨɬɤɢ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 2-ɨɣ ɝɪɭɩɩɟ. 
Ɋɚɫɱɟɬ ɫɬɨɢɦɨɫɬɢ ɪɚɛɨɬ ɢ ɬɪɭɞɨɟɦɤɨɫɬɢ ɩɨ ɜɨɡɜɟɞɟɧɢɸ ɞɚɧɧɵɯ 

ɮɭɧɞɚɦɟɧɬɨɜ ɜɟɞɟɬɫɹ ɧɚ ɛɚɡɟ ɪɚɫɰɟɧɨɤ ɢ ɧɨɪɦ ɬɪɭɞɨɡɚɬɪɚɬ 2000 ɝ. 
Ɉɛɴɟɦɵ ɢ ɫɬɨɢɦɨɫɬɶ ɪɚɛɨɬ ɭɫɬɪɨɣɫɬɜɚ ɫɬɨɥɛɱɚɬɨɝɨ ɮɭɧɞɚɦɟɧɬɚ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.9. 
Ɉɛɴɟɦɵ ɢ ɫɬɨɢɦɨɫɬɶ ɪɚɛɨɬ ɭɫɬɪɨɣɫɬɜɚ ɫɜɚɣɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ 

ɜ ɬɚɛɥɢɰɟ 3.10. 
Ɍɚɛɥɢɰɚ 3.9 – Ɉɛɴɟɦɵ ɢ ɫɬɨɢɦɨɫɬɶ ɪɚɛɨɬ ɭɫɬɪɨɣɫɬɜɚ ɫɬɨɥɛɱɚɬɨɝɨ ɮɭɧɞɚɦɟɧɬɚ  

 
ɒɢɮɪ 

 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɪɚɛɨɬ ɢ ɜɢɞ 

ɡɚɬɪɚɬ 

ȿɞɢɧɢɰɚ 
ɢɡɦɟɪ-ɹ 

Ɉɛɴɟɦ 

ɋɬɨɢɦɨɫɬɶ,     ɪɭɛ. Ɍɪɭɞɨёɦɤɨɫɬɶ, 
ɱɟɥ./ɱ. 

ȿɞɢɧɢɰɵ ȼɫɟɝɨ ȿɞɢɧɢɰɵ ȼɫɟɝɨ 

01-01-
003-08 

Ɋɚɡɪɚɛɨɬɤɚ 
ɷɤɫɤɚɜɚɬɨɪɨɦ 
ɝɪɭɧɬɚ 2-ɨɣ 

ɝɪɭɩɩɵ. 

1000 ɦ3 0,0127 4474,1 56,82 10,2 0,13 

- 
Ɋɭɱɧɚɹ 

ɪɚɡɪɚɛɨɬɤɚ 
ɝɪɭɧɬɚ 

100 ɦ3 0,0567 2184,1 123,8 226,8 1,28 

06-01-
001-01 

ɍɫɬɪɨɣɫɬɜɨ 
ɩɨɞɝɨɬɨɜɤɢ  ɢɡ 

ɛɟɬɨɧɚ ȼ7,5 
100 ɦ3 0,0775 6429,76 49,83 180,0 1,4 

06-01-
001-07 

ɍɫɬɪɨɣɫɬɜɨ 
ɦɨɧɨɥɢɬɧɵɯ 

ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ 
ɮɭɧɞɚɦɟɧɬɨɜ 
(ɪɨɫɬɜɟɪɤɨɜ) 

ɨɛɴɟɦɨɦ ɞɨ 10 
ɦ3 

100 ɦ3 0,054 12022,9 649,24 483,8 26,13 

ɋɐɆ 
204-0025 

ɉɨɤɭɩɤɚ 
ɚɪɦɚɬɭɪɵ 

ɫɬɟɪɠɧɟɜɨɣ A-III  
ɬ 0,0792 8134,9 644,28 - - 

ɋɐɆ 
204-0003 

ɉɨɤɭɩɤɚ 
ɚɪɦɚɬɭɪɵ 

ɫɬɟɪɠɧɟɜɨɣ A-I 
ɬ 0,0043 9372,4 40,30 - - 

01-01-
034-02 

Ɉɛɪɚɬɧɚɹ 
ɡɚɫɵɩɤɚ ɝɪɭɧɬɚ 

ɛɭɥɶɞɨɡɟɪɨɦ 
1000 ɦ3 0,0112 976,8 10,94 - - 

ɂɬɨɝɨ:  1575,21  27,53 
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Ɍɚɛɥɢɰɚ 3.10 – Ɉɛɴɟɦɵ ɢ ɫɬɨɢɦɨɫɬɶ ɪɚɛɨɬ ɭɫɬɪɨɣɫɬɜɚ ɫɜɚɣɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ 

 
ɒɢɮɪ 

 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɪɚɛɨɬ ɢ ɜɢɞ 

ɡɚɬɪɚɬ 

ȿɞɢɧɢɰɚ 
ɢɡɦɟɪ-ɹ 

Ɉɛɴɟɦ 

ɋɬɨɢɦɨɫɬɶ,     ɪɭɛ. Ɍɪɭɞɨёɦɤɨɫɬɶ, 
ɱɟɥ./ɱ. 

ȿɞɢɧɢɰɵ ȼɫɟɝɨ ȿɞɢɧɢɰɵ ȼɫɟɝɨ 

01-01-
003-08 

Ɋɚɡɪɚɛɨɬɤɚ 
ɷɤɫɤɚɜɚɬɨɪɨɦ 
ɝɪɭɧɬɚ 2-ɨɣ 

ɝɪɭɩɩɵ. 

1000 ɦ3 0,0249 4474,1 111,62 10,2 0,25 

- 
Ɋɭɱɧɚɹ 

ɪɚɡɪɚɛɨɬɤɚ 
ɝɪɭɧɬɚ 

100 ɦ3 0,0385 2184,1 84,08 226,8 8,08 

ɋɐɆ-
441-300 

ɉɨɤɭɩɤɚ ɫɜɚɣ ɦ3 2,7 904,6 4884,84 - - 

05-01-
010-01 

ɋɪɭɛɤɚ ɫɜɚɢ 
ɩɥɨɳɚɞɶɸ ɞɨ 0,1 

ɦ2 
ɋɜɚɹ 5 115,5 577,5 1,4 7,0 

- 

ɍɫɬɪɨɣɫɬɜɨ 
ɨɩɚɥɭɛɤɢ 

ɪɨɫɬɜɟɪɤɨɜ ɩɪɢ 
ɜɨɡɞɭɲɧɨɣ 
ɩɪɨɫɥɨɣɤɟ 

1 ɦ2 
ɨɩɚɥɭɛɤɢ 

0,84 25,9 21,76 0,93 0,78 

06-01-
001-06 

ɍɫɬɪɨɣɫɬɜɨ 
ɦɨɧɨɥɢɬɧɵɯ 

ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ 
ɮɭɧɞɚɦɟɧɬɨɜ 
(ɪɨɫɬɜɟɪɤɨɜ) 

ɨɛɴɟɦɨɦ ɞɨ 5 ɦ3 

100 ɦ3 0,0236 15135,0 348,11 610,6 14,41 

ɋɐɆ 
204-0025 

ɉɨɤɭɩɤɚ 
ɚɪɦɚɬɭɪɵ 

ɫɬɟɪɠɧɟɜɨɣ A-III  
ɬ 0,0560 8134,9 455,55 - - 

ɋɐɆ 
204-0003 

ɉɨɤɭɩɤɚ 
ɚɪɦɚɬɭɪɵ 

ɫɬɟɪɠɧɟɜɨɣ A-I 
ɬ 0,004 9372,4 37,49 - - 

01-01-
034-02 

Ɉɛɪɚɬɧɚɹ 
ɡɚɫɵɩɤɚ ɝɪɭɧɬɚ 

ɛɭɥɶɞɨɡɟɪɨɦ 
1000 ɦ3 0,0198 976,8 19,34 - - 

ɂɬɨɝɨ:     9635,03  52,12 
 
3.4 ɋɪɚɜɧɟɧɢɟ ɜɚɪɢɚɧɬɨɜ 
 

 ɋɬɨɢɦɨɫɬɶ ɜɨɡɜɟɞɟɧɢɹ ɫɜɚɣɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ ɩɪɟɜɵɲɚɟɬ ɫɬɨɢɦɨɫɬɶ 
ɫɬɨɥɛɱɚɬɨɝɨ ɜ 6,2 ɪɚɡ. ɍɫɬɪɨɣɫɬɜɨ ɫɜɚɣɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ ɜ 1,89 ɪɚɡɚ 
ɬɪɭɞɨɡɚɬɪɚɬɧɟɟ ɱɟɦ ɭɫɬɪɨɣɫɬɜɨ ɫɬɨɥɛɱɚɬɨɝɨ ɮɭɧɞɚɦɟɧɬɚ. 
 ɂɡ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɧɵɯ ɞɚɧɧɵɯ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɜ ɞɚɧɧɨɦ 
ɫɥɭɱɚɟ ɧɚɢɛɨɥɟɟ ɰɟɥɟɫɨɨɛɪɚɡɧɵɦ ɛɭɞɟɬ ɜɨɡɜɟɞɟɧɢɟ ɮɭɧɞɚɦɟɧɬɚ ɦɟɥɤɨɝɨ 
ɡɚɥɨɠɟɧɢɹ, ɚ ɢɦɟɧɧɨ ɫɬɨɥɛɱɚɬɨɝɨ ɦɨɧɨɥɢɬɧɨɝɨ ɠɟɥɟɡɨɛɟɬɨɧɧɨɝɨ. 
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4 Ɍɟɯɧɨɥɨɝɢɹ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ 
 
4.1 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɤɚɪɬɚ ɧɚ ɜɨɡɜɟɞɟɧɢɟ ɤɚɪɤɚɫɚ ɡɞɚɧɢɹ 
 
ȼ ɪɚɦɤɚɯ ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɟɤɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɜɵɩɨɥɧɹɟɦ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɭɸ ɤɚɪɬɭ ɧɚ ɦɨɧɬɚɠ ɤɚɪɤɚɫɚ ɢɡ ɤɥɟɟɧɨɣ ɞɪɟɜɟɫɢɧɵ ɞɥɹ ɞɜɭɯ 
ɫɨɜɦɟɫɬɧɨ ɜɨɡɜɟɞёɧɧɵɯ ɡɞɚɧɢɣ ɪɚɡɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ. 

 
4.1.1 Ɉɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ 
 

Ɋɚɡɪɚɛɚɬɵɜɚɟɦɚɹ ɌɄ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɧɨɜɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɡɞɚɧɢɣ 
ɠɢɥɨɝɨ ɢ ɨɛɳɟɫɬɜɟɧɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ, ɚ ɢɦɟɧɧɨ 9-ɷɬɚɠɧɨɝɨ ɠɢɥɨɝɨ ɞɨɦɚ ɧɚ 80 
ɤɜɚɪɬɢɪ ɢ ɞɨɲɤɨɥɶɧɨɝɨ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɝɨ ɭɱɪɟɠɞɟɧɢɹ ɧɚ 100 ɦɟɫɬ.  

ȼ ɧɚɫɬɨɹɳɟɣ ɌɄ ɩɪɢɜɟɞɟɧɵ ɭɤɚɡɚɧɢɹ ɩɨ ɨɪɝɚɧɢɡɚɰɢɢ ɢ ɬɟɯɧɨɥɨɝɢɢ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ ɩɨ ɦɨɧɬɚɠɭ ɤɚɪɤɚɫɚ ɢɡ ɤɥɟɟɧɨɣ ɞɪɟɜɟɫɢɧɵ, ɨɩɪɟɞɟɥёɧ ɫɨɫɬɚɜ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɨɩɟɪɚɰɢɣ, ɬɪɟɛɨɜɚɧɢɹ ɤ ɤɨɧɬɪɨɥɸ ɤɚɱɟɫɬɜɚ ɢ ɩɪɢɟɦɤɟ ɪɚɛɨɬ, 
ɩɥɚɧɨɜɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɪɚɛɨɬ, ɬɪɭɞɨɜɵɟ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɢ ɦɚɬɟɪɢɚɥɶɧɵɟ 
ɪɟɫɭɪɫɵ, ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɪɨɦɵɲɥɟɧɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɨɯɪɚɧɟ ɬɪɭɞɚ. 

ɇɨɪɦɚɬɢɜɧɨɣ ɛɚɡɨɣ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɤɚɪɬɵ ɹɜɥɹɸɬɫɹ: 
- ɱɟɪɬɟɠɢ ɡɞɚɧɢɣ ɠɢɥɨɝɨ ɢ ɨɛɳɟɫɬɜɟɧɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ; 
- ɫɬɪɨɢɬɟɥɶɧɵɟ ɧɨɪɦɵ ɢ ɩɪɚɜɢɥɚ (ɋɉ 64.13330.2017, ɋɉ 70.13330.2012, 

ȽɈɋɌ 20850-2014); 
- ɡɚɜɨɞɫɤɢɟ ɢɧɫɬɪɭɤɰɢɢ ɢ ɬɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ; 
- ɧɨɪɦɵ ɢ ɪɚɫɰɟɧɤɢ ɧɚ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ (ȿɇɢɊ ȿ6-8, ȿɇɢɊ 

ȿ6-10, ȿɇɢɊ ȿ8-3-9). 
Ɍɢɩɨɜɚɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɤɚɪɬɚ ɪɚɡɪɚɛɨɬɚɧɚ ɞɥɹ ɢɧɠɟɧɟɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ 

ɪɚɛɨɬɧɢɤɨɜ ɢ ɪɚɛɨɱɢɯ ɫ ɰɟɥɶɸ ɨɡɧɚɤɨɦɥɟɧɢɹ ɢɯ ɫ ɩɪɚɜɢɥɚɦɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ 
ɩɨ ɦɨɧɬɚɠɭ ɤɚɪɤɚɫɚ ɢɡ ɤɥɟɟɧɨɣ ɞɪɟɜɟɫɢɧɵ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɧɚɢɛɨɥɟɟ 
ɫɨɜɪɟɦɟɧɧɵɯ ɫɪɟɞɫɬɜ ɦɟɯɚɧɢɡɚɰɢɢ, ɩɪɨɝɪɟɫɫɢɜɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɫɩɨɫɨɛɨɜ 
ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ. 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɤɚɪɬɚ ɪɚɡɪɚɛɨɬɚɧɚ ɧɚ ɫɥɟɞɭɸɳɢɟ ɨɛɴёɦɵ ɪɚɛɨɬ: 
- ɦɨɧɬɚɠ ɤɥɟɟɧɵɯ ɤɨɥɨɧɧ 840 ɲɬ.; 
- ɦɨɧɬɚɠ ɤɥɟɟɧɵɯ ɛɚɥɨɤ 591 ɲɬ.; 
- ɦɨɧɬɚɠ ɩɥɢɬ ɩɟɪɟɤɪɵɬɢɣ/ɩɨɤɪɵɬɢɣ ɢɡ ɩɚɧɟɥɟɣ ɬɢɩɚ CLT 2784 ɲɬ. 
 
4.1.2 Ɉɛɳɢɟ ɩɨɥɨɠɟɧɢɹ 
 
ȼ ɫɨɫɬɚɜ ɪɚɛɨɬ, ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɜɵɩɨɥɧɹɟɦɵɯ ɩɪɢ ɦɨɧɬɚɠɟ ɤɥɟɟɧɵɯ 

ɤɨɥɨɧɧ ɜɯɨɞɹɬ ɫɥɟɞɭɸɳɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ: 
- ɪɚɡɦɟɬɤɚ ɦɟɫɬ ɭɫɬɚɧɨɜɤɢ ɛɚɥɨɤ ɢ ɩɚɧɟɥɟɣ, ɭɫɬɚɧɨɜɤɚ ɭɡɥɨɜɵɯ ɞɟɬɚɥɟɣ;  
- ɭɫɬɚɧɨɜɤɚ ɤɨɥɨɧɧ ɧɚ ɨɩɨɪɧɵɟ ɩɨɜɟɪɯɧɨɫɬɢ;  
- ɜɵɜɟɪɤɚ ɢ ɡɚɤɪɟɩɥɟɧɢɟ ɤɨɥɨɧɧ ɜ ɩɪɨɟɤɬɧɨɦ ɩɨɥɨɠɟɧɢɢ. 
ȼ ɫɨɫɬɚɜ ɪɚɛɨɬ, ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɜɵɩɨɥɧɹɟɦɵɯ ɩɪɢ ɦɨɧɬɚɠɟ ɤɥɟɟɧɵɯ 

ɛɚɥɨɤ ɜɯɨɞɹɬ ɫɥɟɞɭɸɳɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ: 
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- ɩɨɞɴɟɦ ɛɚɥɨɤ; 
- ɤɪɟɩɥɟɧɢɟ ɫɬɚɥɶɧɨɣ ɡɚɤɪɵɬɨɣ ɨɩɨɪɵ ɝɜɨɡɞɹɦɢ ɢ ɲɭɪɭɩɚɦɢ ɤ ɛɚɥɤɟ ɢ 

ɤɨɥɨɧɧɟ; 
- ɜɵɜɟɪɤɚ ɩɨ ɭɪɨɜɧɸ. 
ȼ ɫɨɫɬɚɜ ɪɚɛɨɬ, ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɜɵɩɨɥɧɹɟɦɵɯ ɩɪɢ ɦɨɧɬɚɠɟ ɩɥɢɬ 

ɩɟɪɟɤɪɵɬɢɣ/ɩɨɤɪɵɬɢɣ ɢɡ ɩɚɧɟɥɟɣ ɬɢɩɚ CLT ɜɯɨɞɹɬ ɫɥɟɞɭɸɳɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ 
ɨɩɟɪɚɰɢɢ: 

- ɩɨɞɴёɦ ɩɥɢɬ ɩɟɪɟɤɪɵɬɢɣ/ɩɨɤɪɵɬɢɣ; 
- ɭɤɥɚɞɤɚ ɩɥɢɬ ɩɟɪɟɤɪɵɬɢɣ/ɩɨɤɪɵɬɢɣ ɧɚ ɛɚɥɤɢ; 
- ɡɚɞɟɥɤɚ ɫɬɵɤɨɜ. 
Ɋɚɛɨɬɵ ɩɨ ɦɨɧɬɚɠɭ ɤɥɟɟɧɵɯ ɤɨɥɨɧɧ, ɤɥɟɟɧɵɯ ɛɚɥɨɤ ɢ ɩɥɢɬ 

ɩɟɪɟɤɪɵɬɢɣ/ɩɨɤɪɵɬɢɣ ɢɡ ɩɚɧɟɥɟɣ ɬɢɩɚ CLT ɫɥɟɞɭɟɬ ɜɵɩɨɥɧɹɬɶ, ɪɭɤɨɜɨɞɫɬɜɭɹɫɶ 
ɫɥɟɞɭɸɳɢɦɢ ɧɨɪɦɚɬɢɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ: 

- ɋɉ 70.13330.2012 ɇɟɫɭɳɢɟ ɢ ɨɝɪɚɠɞɚɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ. 
Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ; 

- ɋɉ 64.13330.2017 Ⱦɟɪɟɜɹɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ 
ɪɟɞɚɤɰɢɹ; 

- ȽɈɋɌ 20850-2014 Ʉɨɧɫɬɪɭɤɰɢɢ ɞɟɪɟɜɹɧɧɵɟ ɤɥɟɟɧɵɟ ɧɟɫɭɳɢɟ. Ɉɛɳɢɟ 
ɬɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ; 

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

- ɋɌɈ ɇɈɋɌɊɈɃ 2.11.88-2013 ɋɬɪɨɢɬɟɥɶɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɞɟɪɟɜɹɧɧɵɟ. 
ɫɛɨɪɤɚ ɢ ɦɨɧɬɚɠ ɤɨɧɫɬɪɭɤɰɢɣ ɞɟɪɟɜɹɧɧɵɯ ɤɥɟɟɧɵɯ. ɉɪɚɜɢɥɚ, ɤɨɧɬɪɨɥɶ 
ɜɵɩɨɥɧɟɧɢɹ ɢ ɬɪɟɛɨɜɚɧɢɹ ɤ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɛɨɬ. 

 
4.1.3 Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɬɟɯɧɨɥɨɝɢɹ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ 
 
Ɉɫɧɨɜɧɵɟ ɪɚɛɨɬɵ ɩɨ ɜɨɡɜɟɞɟɧɢɸ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɡɞɚɧɢɹ ɞɟɥɹɬɫɹ ɧɚ 

ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɟ, ɨɫɧɨɜɧɵɟ ɢ ɡɚɤɥɸɱɢɬɟɥɶɧɵɟ. 
ɉɨɞɝɨɬɨɜɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ: 
- ɨɮɨɪɦɥɟɧɢɟ ɪɚɡɪɟɲɢɬɟɥɶɧɨɣ, ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ ɢ ɬɟɯɧɢɱɟɫɤɨɣ 

ɞɨɤɭɦɟɧɬɚɰɢɢ; 
- ɨɪɝɚɧɢɡɚɰɢɹ ɪɚɛɨɱɟɣ ɡɨɧɵ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ; 
- ɪɚɡɛɢɜɤɚ ɢ ɩɪɢɧɹɬɢɟ ɨɫɟɣ ɡɞɚɧɢɹ; 
- ɜɨɡɜɟɞɟɧɢɟ ɫɬɚɤɚɧɨɜ ɮɭɧɞɚɦɟɧɬɚ ɩɨɞ ɤɨɥɨɧɧɵ; 
- ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɚ ɢ ɫɤɥɚɞɢɪɨɜɚɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɦɚɬɟɪɢɚɥɨɜ ɢ 

ɤɨɧɫɬɪɭɤɰɢɣ. 
Ɉɫɧɨɜɧɵɟ ɪɚɛɨɬɵ: 
- ɫɬɪɨɩɨɜɤɚ ɢ ɪɚɫɫɬɪɨɩɨɜɤɚ ɤɨɧɫɬɪɭɤɰɢɣ; 
- ɩɨɞɴɟɦ, ɧɚɜɨɞɤɚ ɢ ɭɫɬɚɧɨɜɤɚ ɤɨɧɫɬɪɭɤɰɢɣ ɧɚ ɨɩɨɪɵ; 
- ɜɵɜɟɪɤɚ ɢ ɜɪɟɦɟɧɧɨɟ ɡɚɤɪɟɩɥɟɧɢɟ ɤɨɧɫɬɪɭɤɰɢɣ; 
- ɩɨɫɬɨɹɧɧɨɟ ɡɚɤɪɟɩɥɟɧɢɟ ɤɨɧɫɬɪɭɤɰɢɣ. 
Ɂɚɤɥɸɱɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ: 
- ɭɛɨɪɤɚ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɨɛɭɫɬɪɨɣɫɬɜɚ ɬɟɪɪɢɬɨɪɢɢ. 
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ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɋɉ 48.13330.2011 «Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɧɨɝɨ 
ɩɪɨɢɡɜɨɞɫɬɜɚ» ɨɫɧɨɜɚɧɢɟɦ ɞɥɹ ɧɚɱɚɥɚ ɪɚɛɨɬ ɩɨ ɦɨɧɬɚɠɭ ɞɟɪɟɜɹɧɧɵɯ 
ɤɨɧɫɬɪɭɤɰɢɣ ɫɥɭɠɢɬ Ⱥɤɬ ɬɟɯɧɢɱɟɫɤɨɣ ɝɨɬɨɜɧɨɫɬɢ ɧɭɥɟɜɨɝɨ ɰɢɤɥɚ (ɮɭɧɞɚɦɟɧɬɨɜ) 
ɤ ɦɨɧɬɚɠɭ. Ʉ ɚɤɬɭ ɩɪɢɟɦɤɢ ɩɪɢɥɚɝɚɸɬ ɢɫɩɨɥɧɢɬɟɥɶɧɵɟ ɝɟɨɞɟɡɢɱɟɫɤɢɟ ɫɯɟɦɵ ɫ 
ɧɚɧɟɫɟɧɢɟɦ ɩɨɥɨɠɟɧɢɹ ɨɩɨɪɧɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɜ ɩɥɚɧɟ ɢ ɩɨ ɜɵɫɨɬɟ. 

ɉɪɢɟɦɤɭ ɞɟɪɟɜɹɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɨɞɢɬɶ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ [ɋɉ70, ɩ. 3, ɩ. 8]. ɉɪɢ ɩɪɢɟɦɤɟ ɤɥɟɟɧɵɯ 
ɞɟɪɟɜɹɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɫɥɟɞɭɟɬ ɬɚɤɠɟ ɭɱɢɬɵɜɚɬɶ ɬɪɟɛɨɜɚɧɢɹ ȽɈɋɌ 20850. 

Ʉɨɧɫɬɪɭɤɰɢɢ, ɢɦɟɸɳɢɟ ɢɥɢ ɩɨɥɭɱɢɜɲɢɟ ɩɪɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɢ ɢ 
ɯɪɚɧɟɧɢɢ ɞɟɮɟɤɬɵ ɢ ɩɨɜɪɟɠɞɟɧɢɹ, ɭɫɬɪɚɧɟɧɢɟ ɤɨɬɨɪɵɯ ɜ ɭɫɥɨɜɢɹɯ 
ɫɬɪɨɣɩɥɨɳɚɞɤɢ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ (ɧɚɩɪɢɦɟɪ, ɪɚɫɫɥɨɟɧɢɟ ɤɥɟɟɜɵɯ ɫɨɟɞɢɧɟɧɢɣ, 
ɫɤɜɨɡɧɵɟ ɬɪɟɳɢɧɵ ɢ ɬ.ɞ.), ɡɚɩɪɟɳɚɟɬɫɹ ɦɨɧɬɢɪɨɜɚɬɶ ɞɨ ɡɚɤɥɸɱɟɧɢɹ ɩɪɨɟɤɬɧɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ-ɪɚɡɪɚɛɨɬɱɢɤɚ. ȼ ɡɚɤɥɸɱɟɧɢɢ ɜɵɧɨɫɢɬɫɹ ɪɟɲɟɧɢɟ ɨ ɜɨɡɦɨɠɧɨɫɬɢ 
ɩɪɢɦɟɧɟɧɢɹ, ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɭɫɢɥɟɧɢɹ ɩɨɜɪɟɠɞɟɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢɥɢ ɡɚɦɟɧɟ 
ɢɯ ɧɨɜɵɦɢ. 

ɉɥɢɬɵ ɩɨɤɪɵɬɢɣ ɞɨɥɠɧɵ ɩɨɫɬɚɜɥɹɬɶɫɹ ɭɤɨɦɩɥɟɤɬɨɜɚɧɧɵɦɢ ɬɢɩɨɜɵɦɢ 
ɤɪɟɩɟɠɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɢ ɦɚɬɟɪɢɚɥɚɦɢ ɞɥɹ ɡɚɞɟɥɤɢ ɫɬɵɤɨɜ. 

ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɚɛɨɬ ɩɨ ɫɤɥɚɞɢɪɨɜɚɧɢɸ, ɩɟɪɟɜɨɡɤɟ, ɯɪɚɧɟɧɢɸ ɢ ɦɨɧɬɚɠɭ 
ɞɟɪɟɜɹɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɫɥɟɞɭɟɬ ɭɱɢɬɵɜɚɬɶ ɢɯ ɫɩɟɰɢɮɢɱɟɫɤɢɟ ɨɫɨɛɟɧɧɨɫɬɢ: 

- ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɡɚɳɢɬɵ ɨɬ ɞɥɢɬɟɥɶɧɵɯ ɚɬɦɨɫɮɟɪɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ, ɜ ɫɜɹɡɢ 
ɫ ɱɟɦ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɪɚɛɨɬ ɫɥɟɞɭɟɬ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ, ɤɚɤ ɩɪɚɜɢɥɨ, ɦɨɧɬɚɠ 
ɡɞɚɧɢɹ ɩɨ ɡɚɯɜɚɬɤɚɦ, ɜɤɥɸɱɚɸɳɢɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɟ ɜɨɡɜɟɞɟɧɢɟ ɧɟɫɭɳɢɯ ɢ 
ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ, ɤɪɨɜɥɢ ɜ ɤɨɪɨɬɤɢɣ ɫɪɨɤ; 

- ɨɛɟɫɩɟɱɟɧɢɟ ɦɢɧɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɨɝɨ ɱɢɫɥɚ ɨɩɟɪɚɰɢɣ ɩɨ ɤɚɧɬɨɜɤɟ ɢ 
ɩɟɪɟɤɥɚɞɵɜɚɧɢɸ ɞɟɪɟɜɹɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɜ ɩɪɨɰɟɫɫɟ ɩɨɝɪɭɡɤɢ, ɜɵɝɪɭɡɤɢ ɢ 
ɦɨɧɬɚɠɚ. 

Ⱦɟɪɟɜɹɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɢɥɢ ɢɯ ɷɥɟɦɟɧɬɵ ɫɥɟɞɭɟɬ ɯɪɚɧɢɬɶ ɡɚɳɢɳɟɧɧɵɦɢ 
ɨɬ ɚɬɦɨɫɮɟɪɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ (ɞɨɠɞɹ, ɫɧɟɝɚ, ɍɎ-ɥɭɱɟɣ). Ʉɨɧɫɬɪɭɤɰɢɢ ɫɥɟɞɭɟɬ 
ɪɚɫɩɨɥɚɝɚɬɶ ɜ ɩɪɨɟɤɬɧɨɦ ɩɨɥɨɠɟɧɢɢ ɧɚ ɩɨɞɤɥɚɞɤɚɯ ɢɥɢ ɜɪɟɦɟɧɧɵɯ ɨɩɨɪɚɯ ɧɚ 
ɜɵɫɨɬɟ ɧɟ ɦɟɧɟɟ 0,5 ɦ ɨɬ ɭɪɨɜɧɹ ɩɥɨɳɚɞɤɢ ɫɤɥɚɞɢɪɨɜɚɧɢɹ. 

 ɉɟɪɟɞ ɦɨɧɬɚɠɨɦ ɞɟɪɟɜɹɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ, ɤɨɬɨɪɵɟ ɤɨɧɬɚɤɬɢɪɭɸɬ ɫ ɛɨɥɟɟ 
ɬɟɩɥɨɩɪɨɜɨɞɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ (ɛɟɬɨɧ ɢ ɞɪ.), ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɪɚɛɨɬɵ ɩɨ 
ɭɫɬɪɨɣɫɬɜɭ ɦɟɠɞɭ ɧɢɦɢ ɝɢɞɪɨɢɡɨɥɹɰɢɨɧɧɵɯ ɢ, ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ, 
ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɯ ɩɪɨɤɥɚɞɨɤ. 

Ⱦɨ ɧɚɱɚɥɚ ɪɚɛɨɬ ɩɨ ɦɨɧɬɚɠɭ ɞɟɪɟɜɹɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɞɨɥɠɧɵ ɛɵɬɶ 
ɡɚɤɨɧɱɟɧɵ ɩɪɟɞɲɟɫɬɜɭɸɳɢɟ ɪɚɛɨɬɵ:  

- ɜɵɩɨɥɧɟɧɵ ɱɚɫɬɢ ɡɞɚɧɢɹ (ɮɭɧɞɚɦɟɧɬɵ, ɫɬɟɧɵ, ɤɨɥɨɧɧɵ), ɫɥɭɠɚɳɢɟ 
ɨɩɨɪɚɦɢ ɧɟɫɭɳɢɯ ɷɥɟɦɟɧɬɨɜ ɞɟɪɟɜɹɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ;  

- ɩɪɨɥɨɠɟɧɵ ɜɪɟɦɟɧɧɵɟ ɚɜɬɨɦɨɛɢɥɶɧɵɟ ɞɨɪɨɝɢ;  
- ɩɨɞɝɨɬɨɜɥɟɧɚ ɢ ɫɩɥɚɧɢɪɨɜɚɧɚ ɩɥɨɳɚɞɤɚ ɞɥɹ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ 

ɫɤɥɚɞɢɪɨɜɚɧɢɹ;  
- ɩɪɨɜɟɞɟɧɵ ɫɟɬɢ ɜɪɟɦɟɧɧɨɝɨ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ ɢ 

ɛɵɬɨɜɨɝɨ ɝɨɪɨɞɤɚ;  
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- ɜɵɩɨɥɧɟɧɨ ɨɛɨɡɧɚɱɟɧɢɟ ɧɚ ɦɟɫɬɧɨɫɬɢ ɝɪɚɧɢɰɵ ɨɩɚɫɧɵɯ ɡɨɧ ɞɟɣɫɬɜɢɹ 
ɤɪɚɧɨɜ ɢ ɜɵɫɬɚɜɥɟɧɨ ɫɢɝɧɚɥɶɧɨɟ ɨɝɪɚɠɞɟɧɢɟ ɢ ɡɧɚɤɢ, ɡɚɩɪɟɳɚɸɳɢɟ ɜɯɨɞ ɜ ɷɬɭ 
ɡɨɧɭ ɥɸɞɟɣ.  

Ɇɨɧɬɚɠ ɧɟɫɭɳɢɯ ɞɟɪɟɜɹɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɉɊ, ɪɚɡɪɚɛɨɬɚɧɧɵɦ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɨɪɝɚɧɢɡɚɰɢɟɣ ɩɪɢ 
ɭɱɚɫɬɢɢ ɩɪɨɟɤɬɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ-ɪɚɡɪɚɛɨɬɱɢɤɚ ɢɥɢ ɫɨɝɥɚɫɨɜɚɧɢɢ ɫ ɧɟɣ.  

Ɉɝɧɟɡɚɳɢɬɧɵɟ ɩɨɤɪɵɬɢɹ ɧɚ ɞɟɪɟɜɹɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɧɚɧɨɫɹɬɫɹ ɩɨɫɥɟ ɢɯ 
ɦɨɧɬɚɠɚ ɜ ɩɪɨɟɤɬɧɨɟ ɩɨɥɨɠɟɧɢɟ ɢ ɨɛɹɡɚɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɤɪɨɜɥɢ, ɟɫɥɢ ɢɧɨɟ 
ɧɟ ɨɛɨɫɧɨɜɚɧɨ ɩɪɨɟɤɬɨɦ ɨɝɧɟɡɚɳɢɬɵ. 

ɉɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɨɫɧɨɜɧɵɯ ɪɚɛɨɬ ɨɱɢɫɬɢɬɶ ɫɬɪɨɢɬɟɥɶɧɭɸ ɩɥɨɳɚɞɤɭ ɨɬ 
ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɦɭɫɨɪɚ, ɫɧɹɬɶ ɨɝɪɚɠɞɟɧɢɹ ɢ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɟ ɡɧɚɤɢ ɨɩɚɫɧɵɯ 
ɡɨɧ. ɍɛɪɚɬɶ ɫ ɬɟɪɪɢɬɨɪɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɨɫɧɚɫɬɤɭ ɢ 
ɢɧɫɬɪɭɦɟɧɬɵ. 

ɉɟɪɟɞɚɬɶ ɩɨɞɪɹɞɱɢɤɭ ɢɫɩɨɥɧɢɬɟɥɶɧɭɸ ɢ ɬɟɯɧɢɱɟɫɤɭɸ ɞɨɤɭɦɟɧɬɚɰɢɸ ɧɚ 
ɜɵɩɨɥɧɟɧɧɵɟ ɪɚɛɨɬɵ. 

 
4.1.4 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɤɚɱɟɫɬɜɭ ɪɚɛɨɬ 
 
ɋɨɝɥɚɫɧɨ ɋɉ 70.13330.2011 (ɩɭɧɤɬ 8.1.1), ɤɨɧɫɬɪɭɤɰɢɢ, ɢɦɟɸɳɢɟ ɢɥɢ 

ɩɨɥɭɱɢɜɲɢɟ ɩɪɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɢ ɢ ɯɪɚɧɟɧɢɢ ɞɟɮɟɤɬɵ ɢ ɩɨɜɪɟɠɞɟɧɢɹ, 
ɭɫɬɪɚɧɟɧɢɟ ɤɨɬɨɪɵɯ ɜ ɭɫɥɨɜɢɹɯ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ 
(ɧɚɩɪɢɦɟɪ, ɪɚɫɫɥɨɟɧɢɟ ɤɥɟɟɜɵɯ ɫɨɟɞɢɧɟɧɢɣ, ɫɤɜɨɡɧɵɟ ɬɪɟɳɢɧɵ ɢ ɩɪ.), 
ɦɨɧɬɢɪɨɜɚɬɶ ɡɚɩɪɟɳɚɟɬɫɹ. Ɇɨɧɬɚɠ ɜɨɡɨɛɧɨɜɥɹɸɬ ɩɨɫɥɟ ɩɨɥɭɱɟɧɢɹ ɡɚɤɥɸɱɟɧɢɹ 
ɨɬ ɥɢɰɚ, ɨɫɭɳɟɫɬɜɥɹɸɳɟɝɨ ɩɨɞɝɨɬɨɜɤɭ ɩɪɨɟɤɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ (ɞɚɥɟɟ – 
ɩɪɨɟɤɬɢɪɨɜɳɢɤɚ), ɨ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɢɦɟɧɟɧɢɹ, ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɭɫɢɥɟɧɢɹ 
ɩɨɜɪɟɠɞɟɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢɥɢ ɢɯ ɡɚɦɟɧɟ.  

ɉɪɢ ɦɨɧɬɚɠɟ ɄȾɄ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɢɧɹɬɵ ɦɟɪɵ ɩɨ ɩɪɟɞɨɯɪɚɧɟɧɢɸ ɢɯ ɨɬ 
ɚɬɦɨɫɮɟɪɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ. ȼɪɟɦɹ ɦɟɠɞɭ ɭɫɬɚɧɨɜɤɨɣ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɭɫɬɪɨɣɫɬɜɨɦ 
ɤɪɨɜɥɢ ɞɨɥɠɧɨ ɛɵɬɶ ɩɨ ɜɨɡɦɨɠɧɨɫɬɢ ɦɢɧɢɦɚɥɶɧɵɦ.  

ɉɪɢɦɟɱɚɧɢɟ – ȼɟɪɯɧɢɟ ɝɪɚɧɢ ɧɟɫɭɳɢɯ ɄȾɄ ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɳɢɳɟɧɵ 
ɫɚɦɨɤɥɟɸɳɢɦɢɫɹ ɝɟɪɦɟɬɢɡɢɪɭɸɳɢɦɢ ɥɟɧɬɚɦɢ ɢɥɢ ɝɢɞɪɨɢɡɨɥɹɰɢɨɧɧɵɦɢ 
ɦɚɬɟɪɢɚɥɚɦɢ.  

ɉɟɪɟɞ ɩɨɞɴɟɦɨɦ ɦɨɧɬɚɠɧɵɯ ɷɥɟɦɟɧɬɨɜ ɧɟɨɛɯɨɞɢɦɨ ɨɫɧɚɫɬɢɬɶ ɪɚɛɨɱɭɸ 
ɩɥɨɳɚɞɤɭ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɉɊ, ɫɪɟɞɫɬɜɚɦɢ ɩɨɞɦɚɳɢɜɚɧɢɹ (ɩɟɪɟɯɨɞɧɵɦɢ 
ɦɨɫɬɢɤɚɦɢ, ɩɨɞɜɟɫɧɵɦɢ ɥɸɥɶɤɚɦɢ, ɩɨɞɦɨɫɬɹɦɢ, ɥɟɫɬɧɢɰɚɦɢ, ɨɝɪɚɠɞɟɧɢɹɦɢ ɢ 
ɬ.ɩ.), ɚ ɬɚɤɠɟ ɩɪɨɜɟɪɢɬɶ ɞɥɹ ɤɚɠɞɨɝɨ ɦɨɧɬɚɠɧɨɝɨ ɷɥɟɦɟɧɬɚ:  

- ɫɨɨɬɜɟɬɫɬɜɢɟ ɟɝɨ ɩɪɨɟɤɬɧɨɣ ɦɚɪɤɟ;  
- ɧɚɥɢɱɢɟ ɡɚɤɥɚɞɧɵɯ ɞɟɬɚɥɟɣ ɢ ɭɫɬɚɧɨɜɨɱɧɵɯ ɪɢɫɨɤ;  
- ɨɬɫɭɬɫɬɜɢɟ ɝɪɹɡɢ, ɫɧɟɝɚ, ɧɚɥɟɞɢ, ɩɨɜɪɟɠɞɟɧɢɣ ɡɚɳɢɬɧɨɝɨ ɩɨɤɪɵɬɢɹ;  
- ɧɚɥɢɱɢɟ ɧɟɨɛɯɨɞɢɦɵɯ ɫɨɟɞɢɧɢɬɟɥɶɧɵɯ ɞɟɬɚɥɟɣ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ 

ɦɚɬɟɪɢɚɥɨɜ;  
- ɩɪɚɜɢɥɶɧɨɫɬɶ ɢ ɧɚɞɟɠɧɨɫɬɶ ɡɚɤɪɟɩɥɟɧɢɹ ɝɪɭɡɨɡɚɯɜɚɬɧɵɯ ɭɫɬɪɨɣɫɬɜ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɉɊ.  
ɋɬɪɨɩɨɜɤɭ ɦɨɧɬɢɪɭɟɦɵɯ ɄȾɄ ɧɚɞɥɟɠɢɬ ɜɵɩɨɥɧɹɬɶ ɜ ɦɟɫɬɚɯ, ɭɤɚɡɚɧɧɵɯ ɜ 

ɊȾ ɢɥɢ ɜ ɉɉɊ, ɢ ɨɛɟɫɩɟɱɢɜɚɬɶ ɢɯ ɩɨɞɴɟɦ ɢ ɩɨɞɚɱɭ ɤ ɦɟɫɬɭ ɭɫɬɚɧɨɜɤɢ ɜ 
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ɩɨɥɨɠɟɧɢɢ, ɛɥɢɡɤɨɦ ɤ ɩɪɨɟɤɬɧɨɦɭ. ɇɟɨɛɯɨɞɢɦɨɫɬɶ ɢɡɦɟɧɟɧɢɹ ɦɟɫɬ ɫɬɪɨɩɨɜɤɢ 
ɞɨɥɠɧɚ ɛɵɬɶ ɫɨɝɥɚɫɨɜɚɧɚ ɫ ɩɪɨɟɤɬɢɪɨɜɳɢɤɨɦ. Ɂɚɩɪɟɳɚɟɬɫɹ ɫɬɪɨɩɨɜɤɚ ɜ 
ɩɪɨɢɡɜɨɥɶɧɵɯ ɦɟɫɬɚɯ.  

Ɇɨɧɬɢɪɭɟɦɵɟ ɞɟɪɟɜɹɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɫɥɟɞɭɟɬ ɩɨɞɧɢɦɚɬɶ ɩɥɚɜɧɨ, ɛɟɡ 
ɪɵɜɤɨɜ, ɪɚɫɤɚɱɢɜɚɧɢɹ ɢ ɜɪɚɳɟɧɢɹ, ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɨɬɬɹɠɟɤ. ɉɪɢ ɩɨɞɴɟɦɟ 
ɜɟɪɬɢɤɚɥɶɧɨ ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢɫɩɨɥɶɡɭɸɬ ɨɞɧɭ ɨɬɬɹɠɤɭ. ɉɪɢ 
ɩɨɞɴɟɦɟ ɝɨɪɢɡɨɧɬɚɥɶɧɨ ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ – ɧɟ ɦɟɧɟɟ ɞɜɭɯ. 
ɉɨɞɧɢɦɚɬɶ ɞɟɪɟɜɹɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɫɥɟɞɭɟɬ ɜ ɞɜɚ ɩɪɢɟɦɚ: ɫɧɚɱɚɥɚ ɧɚ ɜɵɫɨɬɭ 20 
– 30 ɫɦ, ɡɚɬɟɦ, ɩɨɫɥɟ ɩɪɨɜɟɪɤɢ ɧɚɞɟɠɧɨɫɬɢ ɫɬɪɨɩɨɜɤɢ, ɩɪɨɢɡɜɨɞɢɬɶ ɞɚɥɶɧɟɣɲɢɣ 
ɩɨɞɴɟɦ.  

ɉɪɢ ɦɨɧɬɚɠɟ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɵ:  
- ɛɟɡɨɩɚɫɧɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ (5.7.8); ɋɌɈ ɇɈɋɌɊɈɃ 2.11.88-2013 20 
- ɭɫɬɨɣɱɢɜɨɫɬɶ ɢ ɧɟɢɡɦɟɧɹɟɦɨɫɬɶ ɩɨɥɨɠɟɧɢɹ ɞɟɪɟɜɹɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɧɚ 

ɜɫɟɯ ɫɬɚɞɢɹɯ ɦɨɧɬɚɠɚ (5.7.9);  
- ɬɨɱɧɨɫɬɶ ɩɨɥɨɠɟɧɢɹ ɞɟɪɟɜɹɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɩɪɢ ɦɨɧɬɚɠɟ (5.7.10);  
- ɩɪɨɱɧɨɫɬɶ ɦɨɧɬɚɠɧɵɯ ɫɨɟɞɢɧɟɧɢɣ.  
Ⱦɨ ɪɚɫɫɬɪɨɩɨɜɤɢ ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɞɟɪɟɜɹɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɞɨɥɠɧɵ ɛɵɬɶ 

ɧɚɞɟɠɧɨ ɡɚɤɪɟɩɥɟɧɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɉɊ. Ⱦɨ ɨɤɨɧɱɚɧɢɹ ɜɵɜɟɪɤɢ ɢ ɧɚɞɟɠɧɨɝɨ 
(ɜɪɟɦɟɧɧɨɝɨ ɢɥɢ ɩɪɨɟɤɬɧɨɝɨ) ɡɚɤɪɟɩɥɟɧɢɹ ɞɟɪɟɜɹɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɧɟ 
ɞɨɩɭɫɤɚɟɬɫɹ ɨɩɢɪɚɬɶ ɧɚ ɧɢɯ ɜɵɲɟɥɟɠɚɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ, ɟɫɥɢ ɬɚɤɨɟ ɨɩɢɪɚɧɢɟ ɧɟ 
ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɉɉɊ.  

Ⱦɟɪɟɜɹɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɫɥɟɞɭɟɬ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɜ ɩɪɨɟɤɬɧɨɟ ɩɨɥɨɠɟɧɢɟ 
ɩɨ ɩɪɢɧɹɬɵɦ ɨɪɢɟɧɬɢɪɚɦ (ɪɢɫɤɚɦ, ɡɚɤɥɚɞɧɵɦ ɞɟɬɚɥɹɦ, ɭɩɨɪɚɦ, ɝɪɚɧɹɦ ɢ ɬ.ɩ.).  

Ⱦɨɩɭɫɤɢ ɢ ɨɬɤɥɨɧɟɧɢɹ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟ ɬɨɱɧɨɫɬɶ ɩɨɥɨɠɟɧɢɹ ɞɟɪɟɜɹɧɧɵɯ 
ɤɨɧɫɬɪɭɤɰɢɣ, ɪɟɝɥɚɦɟɧɬɢɪɭɸɬɫɹ ɜ ɉɉɊ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɡɚɞɚɧɧɨɝɨ ɤɥɚɫɫɚ 
ɬɨɱɧɨɫɬɢ (ɨɩɪɟɞɟɥɹɟɦɨɝɨ ɮɭɧɤɰɢɨɧɚɥɶɧɵɦɢ, ɤɨɧɫɬɪɭɤɬɢɜɧɵɦɢ, 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ, ɜɢɞɨɦ ɨɝɪɚɠɞɚɸɳɢɯ 
ɤɨɧɫɬɪɭɤɰɢɣ) ɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ȽɈɋɌ 21779. Ʉɪɨɦɟ ɬɨɝɨ, ɨɬɤɥɨɧɟɧɢɹ ɧɟ 
ɞɨɥɠɧɵ ɩɪɟɜɵɲɚɬɶ ɡɧɚɱɟɧɢɣ, ɭɤɚɡɚɧɧɵɯ ɜ ɋɉ 70.13330.2011 (ɬɚɛɥɢɰɚ 8.1, ɩɭɧɤɬ 
8.1.7).  

ɉɪɢ ɭɫɬɚɧɨɜɤɟ ɜɪɟɦɟɧɧɨ ɡɚɤɪɟɩɥɟɧɧɵɯ ɞɟɪɟɜɹɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ, 
ɩɨɥɨɠɟɧɢɟ ɤɨɬɨɪɵɯ ɦɨɠɟɬ ɢɡɦɟɧɢɬɶɫɹ ɜ ɩɪɨɰɟɫɫɟ ɢɯ ɩɨɫɬɨɹɧɧɨɝɨ ɡɚɤɪɟɩɥɟɧɢɹ ɢ 
ɧɚɝɪɭɠɟɧɢɹ ɩɨɫɥɟɞɭɸɳɢɦɢ ɤɨɧɫɬɪɭɤɰɢɹɦɢ, ɜɟɥɢɱɢɧɚ ɨɬɤɥɨɧɟɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ 
ɩɨ ɉɉɊ. ȼ ɫɥɭɱɚɟ ɨɬɫɭɬɫɬɜɢɹ ɜ ɉɉɊ ɫɩɟɰɢɚɥɶɧɵɯ ɭɤɚɡɚɧɢɣ, ɜɟɥɢɱɢɧɚ ɨɬɤɥɨɧɟɧɢɹ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ȽɈɋɌ 21779.  

ɉɪɢ ɤɨɧɬɚɤɬɟ ɄȾɄ ɫ ɤɢɪɩɢɱɧɨɣ ɤɥɚɞɤɨɣ, ɝɪɭɧɬɨɦ, ɦɨɧɨɥɢɬɧɵɦ ɛɟɬɨɧɨɦ ɢ 
ɬ.ɩ. ɞɨ ɧɚɱɚɥɚ ɦɨɧɬɚɠɚ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɟ ɊȾ 
ɢɡɨɥɹɰɢɨɧɧɵɟ ɢ ɛɢɨɡɚɳɢɬɧɵɟ ɪɚɛɨɬɵ. 

Ɇɟɬɚɥɥɢɱɟɫɤɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɞɟɬɚɥɢ, ɩɪɢɦɟɧɹɟɦɵɟ ɞɥɹ ɞɟɪɟɜɹɧɧɵɯ 
ɤɨɧɫɬɪɭɤɰɢɣ, ɡɚɳɢɳɚɸɬ ɚɧɬɢɤɨɪɪɨɡɢɨɧɧɵɦ ɩɨɤɪɵɬɢɟɦ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ 
ɫɬɟɩɟɧɶɸ ɚɝɪɟɫɫɢɜɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɫɪɟɞɵ, ɩɨ ɋɉ 28.13330.2012 (ɪɚɡɞɟɥ 5), ɢ 
ɭɤɚɡɵɜɚɸɬ ɜ ɊȾ.  

Ʉɪɟɩɟɠɧɵɟ ɷɥɟɦɟɧɬɵ (ɝɜɨɡɞɢ, ɲɭɪɭɩɵ, ɛɨɥɬɵ, ɲɩɢɥɶɤɢ ɢ ɬ.ɞ.), 
ɩɪɢɦɟɧɹɟɦɵɟ ɞɥɹ ɄȾɄ, ɡɚɳɢɳɚɸɬ ɰɢɧɤɨɜɵɦ ɩɨɤɪɵɬɢɟɦ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
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ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɉ 28.13330.2012 (ɩɭɧɤɬ 9.3.7) ɢɥɢ ɜɵɩɨɥɧɹɸɬɫɹ ɢɡ ɧɟɪɠɚɜɟɸɳɟɣ 
ɫɬɚɥɢ.  

Ⱦɨɩɭɫɤɢ ɢ ɨɬɤɥɨɧɟɧɢɹ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟ ɬɨɱɧɨɫɬɶ ɫɬɪɨɢɬɟɥɶɧɵɯ ɢ 
ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ, ɪɟɝɥɚɦɟɧɬɢɪɭɸɬɫɹ ɜ ɉɉɊ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɡɚɞɚɧɧɨɝɨ ɤɥɚɫɫɚ 
ɬɨɱɧɨɫɬɢ (ɨɩɪɟɞɟɥɹɟɦɨɝɨ ɮɭɧɤɰɢɨɧɚɥɶɧɵɦɢ, ɤɨɧɫɬɪɭɤɬɢɜɧɵɦɢ, 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ, ɜɢɞɨɦ ɨɝɪɚɠɞɚɸɳɢɯ 
ɤɨɧɫɬɪɭɤɰɢɣ) ɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ȽɈɋɌ 21779. Ɉɫɬɚɥɶɧɵɟ ɩɪɟɞɟɥɶɧɵɟ 
ɨɬɤɥɨɧɟɧɢɹ ɧɟ ɞɨɥɠɧɵ ɩɪɟɜɵɲɚɬɶ ɭɤɚɡɚɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 4.1. 
Ɍɚɛɥɢɰɚ 4.1 – ɉɪɟɞɟɥɶɧɵɟ ɨɬɤɥɨɧɟɧɢɹ 

Ɍɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ 
ɉɪɟɞɟɥɶɧɵɟ 
ɨɬɤɥɨɧɟɧɢɹ 

Ʉɨɧɬɪɨɥɶ (ɦɟɬɨɞ, ɨɛɴɟɦ, 
ɜɢɞ ɪɟɝɢɫɬɪɚɰɢɢ) 

1 2 3 
Ɉɬɤɥɨɧɟɧɢɟ ɝɥɭɛɢɧɵ ɜɪɭɛɨɤ ɢɥɢ ɜɪɟɡɨɤ ɨɬ 
ɩɪɨɟɤɬɧɨɣ 

±2 ɦɦ 
ɂɡɦɟɪɢɬɟɥɶɧɵɣ, ɤɚɠɞɵɣ 

ɷɥɟɦɟɧɬ 
Ɉɬɤɥɨɧɟɧɢɟ ɜ ɪɚɫɫɬɨɹɧɢɹɯ ɦɟɠɞɭ 
ɰɟɧɬɪɚɦɢ ɪɚɛɨɱɢɯ ɛɨɥɬɨɜ, ɧɚɝɟɥɟɣ, ɲɩɨɧɨɤ 
ɜ ɫɨɟɞɢɧɟɧɢɹɯ ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɪɨɟɤɬɧɵɯ: 

 
ɂɡɦɟɪɢɬɟɥɶɧɵɣ, 

ɜɵɛɨɪɨɱɧɵɣ 

- ɞɥɹ ɜɯɨɞɧɵɯ ɨɬɜɟɪɫɬɢɣ ±2 ɦɦ  
- ɞɥɹ ɜɵɯɨɞɧɵɯ ɨɬɜɟɪɫɬɢɣ ɩɨɩɟɪɟɤ ɜɨɥɨɤɨɧ 2% ɬɨɥɳɢɧɵ 

ɩɚɤɟɬɚ, ɧɨ ɧɟ ɛɨɥɟɟ 
5 ɦɦ 

 

- ɞɥɹ ɜɵɯɨɞɧɵɯ ɨɬɜɟɪɫɬɢɣ ɜɞɨɥɶ ɜɨɥɨɤɨɧ 4% ɬɨɥɳɢɧɵ 
ɩɚɤɟɬɚ, ɧɨ ɧɟ ɛɨɥɟɟ 

10 ɦɦ 
 

Ɉɬɤɥɨɧɟɧɢɟ ɜ ɪɚɫɫɬɨɹɧɢɹɯ ɦɟɠɞɭ 
ɰɟɧɬɪɚɦɢ ɝɜɨɡɞɟɣ ɫɨ ɫɬɨɪɨɧɵ ɡɚɛɢɜɤɢ ɜ 
ɝɜɨɡɞɟɜɵɯ ɫɨɟɞɢɧɟɧɢɹɯ 

±2 ɦɦ 
ɂɡɦɟɪɢɬɟɥɶɧɵɣ, 

ɜɵɛɨɪɨɱɧɵɣ 

Ɉɬɤɥɨɧɟɧɢɟ ɝɪɚɧɟɣ: ɜɟɧɰɨɜ ɪɭɛɥɟɧɵɯ ɫɬɟɧ 
ɨɬ ɝɨɪɢɡɨɧɬɚɥɢ ɧɚ 1 ɦ ɞɥɢɧɵ ɢ ɫɬɟɧ 
ɩɟɪɟɝɨɪɨɞɨɤ ɨɬ ɜɟɪɬɢɤɚɥɢ ɧɚ 1 ɦ ɜɵɫɨɬɵ 

±3 ɦɦ 
ɂɡɦɟɪɢɬɟɥɶɧɵɣ, ɜ ɤɚɠɞɨɦ 

ɜɟɧɰɟ 

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

ɛɵɬɶ ɤɨɦɩɥɟɤɫɧɨɣ ɢ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɤɨɦɩɥɟɤɬɚɦɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɲɢɧ, 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɫɪɟɞɫɬɜ ɦɚɥɨɣ ɦɟɯɚɧɢɡɚɰɢɢ, ɧɟɨɛɯɨɞɢɦɨɣ ɦɨɧɬɚɠɧɨɣ ɨɫɧɚɫɬɤɢ, 
ɢɧɜɟɧɬɚɪɹ ɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ. ɋɪɟɞɫɬɜɚ ɦɚɥɨɣ ɦɟɯɚɧɢɡɚɰɢɢ, ɨɛɨɪɭɞɨɜɚɧɢɟ, 
ɢɧɫɬɪɭɦɟɧɬ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɨɫɧɚɫɬɤɚ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ 
ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ, ɞɨɥɠɧɵ ɛɵɬɶ ɫɤɨɦɩɥɟɤɬɨɜɚɧɵ ɜ ɧɨɪɦɨɤɨɦɩɥɟɤɬɵ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɟɯɧɨɥɨɝɢɟɣ ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɛɨɬ. ɉɟɪɟɱɟɧɶ ɨɫɧɨɜɧɨɝɨ 
ɧɟɨɛɯɨɞɢɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɦɚɲɢɧ, ɦɟɯɚɧɢɡɦɨɜ, ɢ ɢɧɫɬɪɭɦɟɧɬɨɜ ɞɥɹ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 4.1. 

 

http://docs.cntd.ru/document/9054212
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Ɋɢɫɭɧɨɤ 4.1 - Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɨɫɧɚɫɬɤɚ, ɢɧɫɬɪɭɦɟɧɬ, ɢɧɜɟɧɬɚɪɶ ɢ 

ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ 
 

ȼɵɛɨɪ ɤɪɚɧɚ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ ɠɢɥɨɝɨ ɡɞɚɧɢɹ 
Ⱦɥɹ ɦɨɧɬɚɠɚ ɤɨɧɫɬɪɭɤɰɢɣ ɝɪɚɠɞɚɧɫɤɢɯ ɡɞɚɧɢɣ ɩɪɟɞɩɨɱɬɟɧɢɟ ɫɥɟɞɭɟɬ 

ɨɬɞɚɜɚɬɶ ɛɚɲɟɧɧɵɦ ɤɪɚɧɚɦ. ɇɚ ɜɵɛɨɪ ɛɚɲɟɧɧɵɯ ɤɪɚɧɨɜ ɛɨɥɶɲɨɟ ɜɥɢɹɧɢɟ 
ɨɤɚɡɵɜɚɸɬ ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɦɨɧɬɢɪɭɟɦɨɣ ɤɨɧɫɬɪɭɤɰɢɢ, ɢɯ ɜɟɫ, ɬɪɟɛɭɟɦɚɹ 
ɜɵɫɨɬɚ ɩɨɞɴёɦɚ ɷɥɟɦɟɧɬɨɜ ɢ ɩɪɢɧɹɬɵɣ ɦɟɬɨɞ ɨɪɝɚɧɢɡɚɰɢɢ ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ. 

ɇɚɢɛɨɥɟɟ ɬɹɠɟɥɵɦ ɷɥɟɦɟɧɬɨɦ ɹɜɥɹɟɬɫɹ ɤɥɟɟɧɚɹ ɛɚɥɤɚ 310ɯ344ɯ7000 ɦɦ 
ɦɚɫɫɨɣ 0,37 ɬ. ȼɵɛɢɪɚɟɦ ɫɬɪɨɩ ɝɪɭɡɨɜɨɣ ɤɚɧɚɬɧɵɣ ɞɜɭɯɜɟɬɜɟɜɨɣ 2ɋɄ-16,0/10000 
ɦɚɫɫɨɣ 166,5 ɤɝ. 

ɚ) Ɇɨɧɬɚɠɧɚɹ ɦɚɫɫɚ ɦɨɧɬɢɪɭɟɦɨɝɨ ɷɥɟɦɟɧɬɚ: 
 
    Ɇ = Ɇɷ + Ɇɝ ,                                                                                            (4.1) 
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ɝɞɟ Ɇɷ – ɦɚɫɫɚ ɷɥɟɦɟɧɬɚ;  
      Ɇɝ – ɦɚɫɫɚ ɝɪɭɡɨɡɚɯɜɚɬɧɵɯ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ. 
 

    Ɇ = 0,37 + 0,1665 = 0,54 ɬ. 
 
ɛ) Ɇɨɧɬɚɠɧɚɹ ɜɵɫɨɬɚ ɩɨɞɴɟɦɚ ɫɬɪɟɥɵ: 
 
    ɇɤ = hɨ + hɡ + hɷ + hɝ,                                                                                  (4.2) 
 

ɝɞɟ  hɨ – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɭɪɨɜɧɹ ɫɬɨɹɧɤɢ ɤɪɚɧɚ ɞɨ ɨɩɨɪɵ ɦɨɧɬɢɪɭɟɦɨɝɨ ɷɥɟɦɟɧɬɚ 
ɪɚɜɧɨɟ 29,38 ɦ; 

hɡ – ɡɚɩɚɫ ɩɨ ɜɵɫɨɬɟ, ɧɟɨɛɯɨɞɢɦɵɣ ɞɥɹ ɩɟɪɟɦɟɳɟɧɢɹ ɦɨɧɬɢɪɭɟɦɨɝɨ 
ɷɥɟɦɟɧɬɚ ɧɚɞ ɪɚɧɟɟ ɫɦɨɧɬɢɪɨɜɚɧɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɢ ɭɫɬɚɧɨɜɤɢ ɟɝɨ ɜ ɩɪɨɟɤɬɧɨɟ 
ɩɨɥɨɠɟɧɢɟ, ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɪɚɜɧɵɦ 0,5 ɦ; 

hɷ – ɜɵɫɨɬɚ ɤɥɟɟɧɨɣ ɛɚɥɤɢ ɜ ɩɨɥɨɠɟɧɢɢ ɩɨɞɴɟɦɚ, ɦ; 
hɝ – ɜɵɫɨɬɚ ɝɪɭɡɨɡɚɯɜɚɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ (ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɜɟɪɯɚ ɦɨɧɬɢɪɭɟɦɨɝɨ 

ɷɥɟɦɟɧɬɚ ɞɨ ɰɟɧɬɪɚ ɤɪɸɤɚ ɤɪɚɧɚ), ɦ.      
 
 ɇɤ = 29,38 + 0,5 + 0,344 + 10,0 = 40,22 ɦ. 
 
ɜ) Ɍɪɟɛɭɟɦɵɣ ɦɨɧɬɚɠɧɵɣ ɜɵɥɟɬ ɤɪɸɤɚ: 
 
L = B + f + f* + d + Rɩɨɜ = 14 + 1,7 + 1,7 + 0,4 + 4 = 21,8 ɦ,                                     (4.3) 
 

ɝɞɟ  ȼ – ɲɢɪɢɧɚ ɡɞɚɧɢɹ ɜ ɨɫɹɯ; 
f – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɞɨ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɦɨɧɬɚɠɧɨɝɨ ɷɥɟɦɟɧɬɚ, ɭɞɚɥɟɧɧɨɝɨ 

ɨɬ ɤɪɚɧɚ; 
f* – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɜɵɫɬɭɩɚɸɳɟɣ ɱɚɫɬɢ ɞɨ ɨɫɢ ɡɞɚɧɢɹ; 
d - ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɜɵɫɬɭɩɚɸɳɟɣ ɱɚɫɬɶɸ ɡɞɚɧɢɹ ɢ ɯɜɨɫɬɨɜɨɣ ɱɚɫɬɶɸ 

ɤɪɚɧɚ ɩɪɢ ɟɝɨ ɩɨɜɨɪɨɬɟ, ɩɪɢɧɢɦɚɟɦɨɟ ɪɚɜɧɵɦ 0,7 ɦ ɩɪɢ ɜɵɫɨɬɟ ɜɵɫɬɭɩɚɸɳɟɣ 
ɱɚɫɬɢ ɡɞɚɧɢɹ ɞɨ 2 ɦ ɢ 0,4 ɦ ɩɪɢ ɜɵɫɨɬɟ ɜɵɫɬɭɩɚɸɳɟɣ ɱɚɫɬɢ ɡɞɚɧɢɹ ɛɨɥɟɟ 2 ɦ; 

Rɩɨɜ – ɡɚɞɧɢɣ ɝɚɛɚɪɢɬ ɤɪɚɧɚ. 
ɉɨ ɤɚɬɚɥɨɝɭ ɦɨɧɬɚɠɧɵɯ ɤɪɚɧɨɜ ɜɵɛɢɪɚɟɦ ɛɚɲɟɧɧɵɣ ɤɪɚɧ ɄȻ-405.1Ⱥ ɫ 

ɦɨɧɬɚɠɧɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ: Qɤ = 7,5 ɬ, Hɤ = 46 ɦ, L = 25 ɦ. 
Ɋɚɡɦɟɳɟɧɢɟ ɝɪɭɡɨɩɨɞɴɟɦɧɵɯ ɦɟɯɚɧɢɡɦɨɜ 
ɉɨɩɟɪɟɱɧɭɸ ɩɪɢɜɹɡɤɭ ɩɪɨɢɡɜɨɞɢɦ ɫ ɫɨɛɥɸɞɟɧɢɟɦ ɛɟɡɨɩɚɫɧɨɝɨ ɪɚɫɫɬɨɹɧɢɹ 

ɦɟɠɞɭ ɡɞɚɧɢɟɦ ɢ ɤɪɚɧɨɦ.  
Ɇɢɧɢɦɚɥɶɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɪɟɥɶɫɨɜɵɯ ɩɭɬɟɣ ɞɨ ɜɵɫɬɭɩɚɸɳɟɣ ɱɚɫɬɢ 

ɡɞɚɧɢɹ:        
 B = R˒ˑ˅ + l˄ˈˊ = Ͷ + Ͳ,Ͷ = Ͷ,Ͷ ɦ;                                                                    (4.4) 
 
ɉɪɨɞɨɥɶɧɚɹ ɩɪɢɜɹɡɤɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɨɩɪɟɞɟɥɟɧɢɢ ɞɥɢɧɵ ɪɟɥɶɫɨɜɵɯ ɩɭɬɟɣ. 

Ɉɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
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 L˓˒ = lˍ˓ + Hˍ˓ + ʹl˕˓ + ʹl˕˒ = ʹͶ,Ͷ͸ + ͸ + ʹ · ͳ,ͷ + ʹ · ͳ = ͵ͷ,Ͷ͸ ɦ;  (4.5) 
 

ɝɞɟ  lɤɪ – ɦɚɤɫɢɦɚɥɶɧɨ ɧɟɨɛɯɨɞɢɦɨɟ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɤɪɚɣɧɢɦɢ ɫɬɨɹɧɤɚɦɢ 
ɤɪɚɧɚ ɧɚ ɪɟɥɶɫɨɜɨɦ ɩɭɬɢ. 

ɇ – ɛɚɡɚ ɤɪɚɧɚ; ɇ = 6000 ɦɦ; 
Lɬɪ – ɦɢɧɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɨɟ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɛɚɡɵ ɤɪɚɧɚ ɞɨ ɬɭɩɢɤɨɜɨɝɨ 

ɭɩɨɪɚ; lɬɪ = 1500 ɦɦ ; 
lɬɩ – ɦɢɧɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɨɟ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɬɭɩɢɤɨɜɨɝɨ ɭɩɨɪɚ ɞɨ ɤɨɧɰɚ 

ɪɟɥɶɫɚ; lɬɩ = 1000 ɦɦ. 
ɉɪɢɧɢɦɚɟɦ Lɩɩ = 37,5 ɦ. 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɛɥɢɠɚɣɲɟɝɨ ɤ ɨɝɪɚɠɞɟɧɢɸ ɪɟɥɶɫɚ ɞɨ ɨɝɪɚɠɞɟɧɢɹ lɩ.ɩ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 l˒.˒ = ሺR˒ˑ˅ − Ͳ,ͷ · Аሻ + l˄ˈˊ = ሺͶ − Ͳ,ͷ · ͸ሻ + Ͳ,Ͷ = ͳ,Ͷ ɦ,                       (4.6) 
 

ɝɞɟ Ⱥ – ɲɢɪɢɧɚ ɤɨɥɟɢ ɤɪɚɧɚ. 
 ɋɯɟɦɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɛɚɲɟɧɧɨɝɨ ɤɪɚɧɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 4.2. 

 
Ɋɢɫɭɧɨɤ 4.2 - Ɉɩɪɟɞɟɥɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɛɚɲɟɧɧɨɝɨ ɤɪɚɧɚ 

 
ȼɵɛɨɪ ɤɪɚɧɚ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ ɨɛɳɟɫɬɜɟɧɧɨɝɨ ɡɞɚɧɢɹ 
ɉɪɢɧɢɦɚɟɦ ɞɥɹ ɩɨɞɛɨɪɚ ɤɪɚɧɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɦɨɧɬɚɠ ɤɥɟɟɧɭɸ ɩɥɢɬɭ 

ɩɟɪɟɤɪɵɬɢɹ 2025ɯ123ɯ3500 ɦɦ ɦɚɫɫɨɣ 0,435 ɬ. ȼɵɛɢɪɚɟɦ ɫɬɪɨɩ ɝɪɭɡɨɜɨɣ 
ɤɚɧɚɬɧɵɣ ɱɟɬɵɪёɯɤɨɦɧɚɬɧɵɣ 4ɋɄ1-10,0/6000 ɦɚɫɫɨɣ 116 ɤɝ. 

Ɇɨɧɬɚɠɧɚɹ ɦɚɫɫɚ ɦɨɧɬɢɪɭɟɦɨɝɨ ɷɥɟɦɟɧɬɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 4.1 
 ʛˏ = ʛэ + ʛˆ+˅,                                                                                       
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ɝɞɟ ʛэ – ɦɚɫɫɚ ɩɥɢɬɵ (ʛэ = 0,435 ɤɝ); ʛˆ+˅ – ɦɚɫɫɚ ɝɪɭɡɨɡɚɯɜɚɬɧɵɯ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ. 

 ʛˏ = Ͳ,Ͷ͵ͷ + Ͳ,ͳͳ͸ = Ͳ,ͷͷ ˕.                                  
 
Ɇɚɫɫɚ ɝɪɭɡɨɡɚɯɜɚɬɧɵɯ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ 
 ʛˆ+˅ = ʛˆ + ʛˏ.˒ + ʛэ.˖,                                                                          (4.6) 
 

ɝɞɟ ʛˆ – ɦɚɫɫɚ ɝɪɭɡɨɡɚɯɜɚɬɧɵɯ ɭɫɬɪɨɣɫɬɜ; ʛˆ – ɦɚɫɫɚ ɦɨɧɬɚɠɧɵɯ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ; ʛэ.˖ – ɦɚɫɫɚ ɷɥɟɦɟɧɬɨɜ ɭɫɢɥɟɧɢɣ. 
Ɇɨɧɬɚɠɧɚɹ ɜɵɫɨɬɚ ɩɨɞɴɟɦɚ ɤɪɸɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 4.2 
 H୩ = h଴ + hˊ + hэ + hˆ,                                                                               
 

ɝɞɟ h0 – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɭɪɨɜɧɹ ɫɬɨɹɧɤɢ ɤɪɚɧɚ ɞɨ ɨɩɨɪɵ ɦɨɧɬɢɪɭɟɦɨɝɨ ɷɥɟɦɟɧɬɚ 
ɪɚɜɧɨɟ 9 ɦ;  

hɡ – ɡɚɩɚɫ ɩɨ ɜɵɫɨɬɟ, ɧɟɨɛɯɨɞɢɦɵɣ ɞɥɹ ɩɟɪɟɦɟɳɟɧɢɹ ɦɨɧɬɢɪɭɟɦɨɝɨ 
ɷɥɟɦɟɧɬɚ ɧɚɞ ɪɚɧɟɟ ɫɦɨɧɬɢɪɨɜɚɧɧɵɦɢ ɤɨɧɫɬɪɭɤɰɢɹɦɢ ɢ ɭɫɬɚɧɨɜɤɢ ɟɝɨ ɜ 
ɩɪɨɟɤɬɧɨɟ, ɩɨɥɨɠɟɧɢɟ, ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɩɪɚɜɢɥɚɦ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɪɚɜɧɵɦ 
0,5 ɦ.  

hɝ – ɜɵɫɨɬɚ ɝɪɭɡɨɡɚɯɜɚɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ (ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɜɟɪɯɚ ɦɨɧɬɢɪɭɟɦɨɝɨ 
ɷɥɟɦɟɧɬɚ ɞɨ ɰɟɧɬɪɚ ɤɪɸɤɚ ɤɪɚɧɚ), ɪɚɜɧɚɹ ɪɚɜɧɚɹ 6 ɦ;  

hɷ – ɜɵɫɨɬɚ ɩɥɢɬɵ ɩɟɪɟɤɪɵɬɢɹ/ɩɨɤɪɵɬɢɹ, ɪɚɜɧɚɹ 0,123 ɦ. 
 H୩ = ͻ + Ͳ,ͷ + ͸ + Ͳ,ͳʹ͵ = ͳͷ,͸ʹ ˏ. 
 
Ɇɨɧɬɚɠɧɵɣ ɜɵɥɟɬ ɤɪɸɤɚ 
 l୩ = ሺୠ+ୠభ+ୠమሻ∙ ሺୌౙ−୦ ˛ሻ୦ˆ+୦˒ + bଷ,                                                                          (4.7) 

 
ɝɞɟ b – ɦɢɧɢɦɚɥɶɧɵɣ ɡɚɡɨɪ ɦɟɠɞɭ ɫɬɪɟɥɨɣ ɢ ɦɨɧɬɢɪɭɟɦɵɦ ɷɥɟɦɟɧɬɨɦ, ɪɚɜɧɵɣ 
0,5 ɦ; 

b1 – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɞɨ ɤɪɚɹ ɷɥɟɦɟɧɬɚ ɩɪɢɛɥɢɠɟɧɧɨɝɨ ɤ ɫɬɪɟɥɟ 
(ɩɨɥɨɜɢɧɚ ɲɢɪɢɧɵ ɢɥɢ ɞɥɢɧɵ ɷɥɟɦɟɧɬɚ ɜ ɩɨɥɨɠɟɧɢɢ ɩɨɞɴɟɦɚ), 1,75 ɦ; 

b2 – ɩɨɥɨɜɢɧɚ ɬɨɥɳɢɧɵ ɫɬɪɟɥɵ ɧɚ ɭɪɨɜɧɟ ɜɟɪɯɚ ɦɨɧɬɢɪɭɟɦɨɝɨ ɷɥɟɦɟɧɬɚ; 
b3 – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɜɪɚɳɟɧɢɹ ɤɪɚɧɚ ɞɨ ɨɫɢ ɩɨɜɨɪɨɬɚ ɫɬɪɟɥɵ; 
hɲ – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɭɪɨɜɧɹ ɫɬɨɹɧɤɢ ɤɪɚɧɚ ɞɨ ɨɫɢ ɩɨɜɨɪɨɬɚ ɫɬɪɟɥɵ; 
hɝ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (); 
hɩ – ɪɚɡɦɟɪ ɝɪɭɡɨɜɨɝɨ ɩɨɥɢɫɩɚɫɬɚ ɜ ɫɬɹɧɭɬɨɦ ɫɨɫɬɨɹɧɢɢ; 
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Hc = Hk + hɩ = 15 + 2 = 17 ɦ.                                                                        (4.8) 
 
ɉɪɢɧɢɦɚɟɦ b=0,5 ɦ, b1=1,75 ɦ, b2=0,5 ɦ, b3=2,0 ɦ, hɲ=2,0 ɦ, hɩ=2,0 ɦ, 

ɩɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (4.7) 
 l୩ = ሺ଴,ହ+ଵ,଻ହ+଴,ହሻ∙ሺଵ଻−ଶሻ଺+ଶ + ʹ = ͹,ͳ͸ ˏ  

 
ɇɟɨɛɯɨɞɢɦɚɹ ɧɚɢɦɟɧɶɲɚɹ ɞɥɢɧɚ ɫɬɪɟɥɵ ɤɪɚɧɚ ɩɨ ɮɨɪɦɭɥɟ 
 Lୡ = √ሺl୩ − bଷሻଶ + ሺHୡ − h˛ሻଶ,                                                                (4.9) 
 Lୡ = √ሺ͹,ͳ͸ − ʹሻଶ + ሺͳ͹ − ʹሻଶ ≈ ͳ͸ ˏ.  
 
ɋɯɟɦɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɫɚɦɨɯɨɞɧɨɝɨ ɤɪɚɧɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 

ɪɢɫɭɧɤɟ 4.3. 
 

 
Ɋɢɫɭɧɨɤ 4.3 – Ɉɩɪɟɞɟɥɟɧɢɟ\ ɩɚɪɚɦɟɬɪɨɜ ɫɚɦɨɯɨɞɧɨɝɨ ɤɪɚɧɚ 

 
ɉɨ ɤɚɬɚɥɨɝɭ ɦɨɧɬɚɠɧɵɯ ɤɪɚɧɨɜ ɜɵɛɢɪɚɟɦ ɤɪɚɧ, ɪɚɛɨɱɢɟ ɩɚɪɚɦɟɬɪɵ 

ɤɨɬɨɪɨɝɨ ɧɟ ɦɟɧɶɲɟ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ. ɗɬɢɦ ɬɪɟɛɨɜɚɧɢɹɦ ɨɬɜɟɱɚɟɬ ɤɪɚɧ 
ɫɬɪɟɥɨɜɨɣ Ʉɋ-4361. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɵɛɪɚɧɧɨɝɨ ɤɪɚɧɚ Ʉɋ-4361: Lk = 17,0 ɦ; Qk = 5,25 ɬ; Hk = 
18,3 ɦ. 

ɉɪɢɜɹɡɤɭ ɫɚɦɨɯɨɞɧɨɝɨ ɤɪɚɧɚ ɩɪɨɢɡɜɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ 
 S = a + ˒ + R˒ = Ͳ,ͷ͵ͷ + ͳ + ͵,Ͳͷ = Ͷ,͸ ˏ,                                          (4.10) 
 

ɝɞɟ ɚ – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɡɞɚɧɢɹ ɞɨ ɟɝɨ ɧɚɪɭɠɧɨɣ ɝɪɚɧɢ; 
      ɩ – ɝɚɛɚɪɢɬ ɩɪɢɛɥɢɠɟɧɢɹ. 
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4.1.6 Ɍɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɨɯɪɚɧɚ ɬɪɭɞɚ 
 
ɉɪɢ ɡɚɝɨɬɨɜɤɟ ɢ ɫɛɨɪɤɟ (ɦɨɧɬɚɠɟ) ɞɟɪɟɜɹɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɧɟɨɛɯɨɞɢɦɨ 

ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɪɟɞɭɩɪɟɠɞɟɧɢɸ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɪɚɛɨɬɧɢɤɨɜ 
ɫɥɟɞɭɸɳɢɯ ɨɩɚɫɧɵɯ ɢ ɜɪɟɞɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ, ɫɜɹɡɚɧɧɵɯ ɫ 
ɯɚɪɚɤɬɟɪɨɦ ɪɚɛɨɬɵ:  

- ɩɨɞɜɢɠɧɵɟ ɱɚɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ; - ɩɟɪɟɞɜɢɝɚɸɳɢɟɫɹ 
ɢɡɞɟɥɢɹ, ɡɚɝɨɬɨɜɤɢ, ɦɚɬɟɪɢɚɥɵ;  

- ɪɚɫɩɨɥɨɠɟɧɢɟ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ ɜɛɥɢɡɢ ɩɟɪɟɩɚɞɚ ɩɨ ɜɵɫɨɬɟ 1,3 ɦ ɢ ɛɨɥɟɟ;  
- ɨɫɬɪɵɟ ɤɪɨɦɤɢ, ɡɚɭɫɟɧɰɵ ɢ ɲɟɪɨɯɨɜɚɬɨɫɬɶ ɧɚ ɩɨɜɟɪɯɧɨɫɬɹɯ ɦɚɬɟɪɢɚɥɨɜ ɢ 

ɤɨɧɫɬɪɭɤɰɢɣ;  
- ɬɨɤɫɢɱɟɫɤɢɟ, ɯɢɦɢɱɟɫɤɢɟ, ɨɩɚɫɧɵɟ ɢ ɜɪɟɞɧɵɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ 

ɮɚɤɬɨɪɵ.  
ɉɪɢ ɧɚɥɢɱɢɢ ɨɩɚɫɧɵɯ ɢ ɜɪɟɞɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ 

ɛɟɡɨɩɚɫɧɨɫɬɶ ɫɛɨɪɤɢ (ɦɨɧɬɚɠɚ) ɞɟɪɟɜɹɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɞɨɥɠɧɚ ɛɵɬɶ 
ɨɛɟɫɩɟɱɟɧɚ ɧɚ ɨɫɧɨɜɟ ɜɵɩɨɥɧɟɧɢɹ ɫɨɞɟɪɠɚɳɢɯɫɹ ɜ 
ɨɪɝɚɧɢɡɚɰɢɨɧɧɨɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ (ɉɈɋ, ɉɉɊ ɢ ɞɪɭɝɢɟ) 
ɫɥɟɞɭɸɳɢɯ ɪɟɲɟɧɢɣ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ:  

- ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɪɚɛɨɱɢɯ ɦɟɫɬ ɧɚ ɜɵɫɨɬɟ;  
- ɨɩɪɟɞɟɥɟɧɢɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɭɫɬɚɧɨɜɤɢ ɤɨɧɫɬɪɭɤɰɢɣ;  
- ɨɛɟɫɩɟɱɟɧɢɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɱɚɫɬɟɣ ɡɞɚɧɢɹ ɜ ɩɪɨɰɟɫɫɟ 

ɫɛɨɪɤɢ;  
- ɨɩɪɟɞɟɥɟɧɢɟ ɫɯɟɦ ɢ ɫɩɨɫɨɛɨɜ ɭɤɪɭɩɧɢɬɟɥɶɧɨɣ ɫɛɨɪɤɢ ɷɥɟɦɟɧɬɨɜ 

ɤɨɧɫɬɪɭɤɰɢɣ;  
- ɦɟɪɵ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɚɛɨɬ ɩɨ ɚɧɬɢɫɟɩɬɢɪɨɜɚɧɢɸ ɢ 

ɨɝɧɟɡɚɳɢɬɧɨɣ ɨɛɪɚɛɨɬɤɟ ɞɪɟɜɟɫɢɧɵ.  
Ⱦɥɹ ɦɨɧɬɚɠɚ ɞɟɪɟɜɹɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɞɪɭɝɢɯ ɜɢɞɨɜ ɪɚɛɨɬ 

ɧɟɨɛɯɨɞɢɦɨ ɭɤɥɚɞɵɜɚɬɶ ɜɪɟɦɟɧɧɵɣ ɧɚɫɬɢɥ ɩɨ ɛɚɥɤɚɦ ɦɟɠɞɭɷɬɚɠɧɵɯ ɢ 
ɱɟɪɞɚɱɧɵɯ ɩɟɪɟɤɪɵɬɢɣ.  

ɓɢɬɵ ɢɥɢ ɞɨɫɤɢ ɜɪɟɦɟɧɧɵɯ ɧɚɫɬɢɥɨɜ ɧɟɨɛɯɨɞɢɦɨ ɫɨɟɞɢɧɹɬɶ ɜɩɪɢɬɵɤ, ɚ 
ɦɟɫɬɚ ɢɯ ɫɬɵɤɨɜɚɧɢɹ ɪɚɫɩɨɥɚɝɚɬɶ ɩɨ ɨɫɹɦ ɛɚɥɨɤ.  

ɗɥɟɦɟɧɬɵ ɤɨɧɫɬɪɭɤɰɢɣ ɫɥɟɞɭɟɬ ɩɨɞɚɜɚɬɶ ɧɚ ɦɟɫɬɨ ɫɛɨɪɤɢ ɜ ɝɨɬɨɜɨɦ ɜɢɞɟ.  
ɉɪɨɢɡɜɨɞɢɬɶ ɡɚɝɨɬɨɜɤɭ ɤɨɧɫɬɪɭɤɰɢɣ ɧɚ ɩɨɞɦɨɫɬɹɯ ɢ ɜɨɡɜɟɞɟɧɧɵɯ 

ɤɨɧɫɬɪɭɤɰɢɹɯ (ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɩɪɢɝɨɧɤɢ ɞɟɬɚɥɟɣ ɩɨ ɦɟɫɬɭ) ɡɚɩɪɟɳɚɟɬɫɹ.  
ɉɨɞɦɨɫɬɢ, ɫ ɤɨɬɨɪɵɯ ɩɪɨɢɡɜɨɞɢɬɫɹ ɦɨɧɬɚɠ ɞɟɪɟɜɹɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ, ɧɟ 

ɫɥɟɞɭɟɬ ɫɨɟɞɢɧɹɬɶ ɢɥɢ ɨɩɢɪɚɬɶ ɧɚ ɷɬɢ ɤɨɧɫɬɪɭɤɰɢɢ ɞɨ ɢɯ ɨɤɨɧɱɚɬɟɥɶɧɨɝɨ 
ɡɚɤɪɟɩɥɟɧɢɹ.  

ɉɪɢɝɨɬɨɜɥɹɬɶ ɚɧɬɢɫɟɩɬɢɱɟɫɤɢɟ ɢ ɨɝɧɟɡɚɳɢɬɧɵɟ ɫɨɫɬɚɜɵ ɫɥɟɞɭɟɬ ɜ 
ɨɬɞɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɹɯ ɫ ɩɪɢɧɭɞɢɬɟɥɶɧɨɣ ɜɟɧɬɢɥɹɰɢɟɣ. Ɂɚɩɪɟɳɚɟɬɫɹ ɞɨɫɬɭɩ 
ɩɨɫɬɨɪɨɧɧɢɯ ɥɢɰ ɤ ɦɟɫɬɚɦ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɷɬɢɯ ɫɨɫɬɚɜɨɜ. Ⱥɧɬɢɫɟɩɬɢɪɨɜɚɧɢɟ 
ɤɨɧɫɬɪɭɤɰɢɣ ɜɨ ɜɪɟɦɹ ɤɚɤɢɯ-ɥɢɛɨ ɪɚɛɨɬ ɜ ɫɦɟɠɧɵɯ ɩɨɦɟɳɟɧɢɹɯ ɢɥɢ ɩɪɢ 
ɫɦɟɠɧɵɯ ɪɚɛɨɬɚɯ ɜ ɨɞɧɨɦ ɩɨɦɟɳɟɧɢɢ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ. 
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4.1.7 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 
 
Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɤɚɪɬɵ ɧɚ ɜɨɡɜɟɞɟɧɢɟ 

ɤɚɪɤɚɫɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.3. 
Ɍɚɛɥɢɰɚ 4.3 – Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ  

ɇɚɢɦɟɧɨɜɚɧɢɟ ȿɞ. ɢɡɦ. Ʉɨɥɢɱɟɫɬɜɨ 
1 2 3 

Ɉɛɴɟɦ ɪɚɛɨɬ ɬ 852 
Ɍɪɭɞɨɟɦɤɨɫɬɶ ɱɟɥ.-ɫɦ. 704,44 
Ʉɨɥɢɱɟɫɬɜɨ ɪɚɛɨɬɚɸɳɢɯ ɱɟɥ 44 
ȼɵɪɚɛɨɬɤɚ ɧɚ ɨɞɧɨɝɨ 
ɪɚɛɨɱɟɝɨ ɜ ɫɦɟɧɭ 

ɬ 4,84 

ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɬ ɞɧɢ 85 
Ʉɨɥɢɱɟɫɬɜɨ ɫɦɟɧ ɫɦɟɧɚ 16 
ɋɬɨɢɦɨɫɬɶ ɪɚɛɨɬ ɩɨ 
ɤɚɥɶɤɭɥɹɰɢɢ 

ɪɭɛ.-ɤɨɩ. 24752,7 

 
Ʉɚɥɶɤɭɥɹɰɢɹ ɬɪɭɞɨɜɵɯ ɡɚɬɪɚɬ ɢ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 

4.4. 
Ɍɚɛɥɢɰɚ 4.4. – Ʉɚɥɶɤɭɥɹɰɢɹ ɬɪɭɞɨɜɵɯ ɡɚɬɪɚɬ 

ɒɢɮɪ 
ȿɇɢɊ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɪɚɛɨɬ 

Ɉɛɴɟɦ ɪɚɛɨɬ 
ɋɨɫɬɚɜ 
ɡɜɟɧɚ 

ɇɚ ɟɞ. 
ɢɡɦɟɪɟɧɢɹ 

Ɉɛɴɟɦ ɪɚɛɨɬ 

ɧɨɪɦɚ 
ɜɪɟɦɟ

ɧɢ, 
ɱɟɥ.-ɱ 

ɪɚɫɰɟ
ɧɤɚ 

ɬɪɭɞɨɟɦ
ɤɨɫɬɶ, 
ɱɟɥ.-ɱ 

ɫɭɦɦɚ, 
ɪɭɛ.-
ɤɨɩ. 

ȿɞ. 
ɢɡɦ 

Ʉɨɥ-ɜɨ 

1 2 3 4 5 6 7 8 9 

§ ȿ1-7 

Ɋɚɡɝɪɭɡɤɚ 
ɤɨɥɨɧɧ, ɛɚɥɨɤ 

ɢ ɩɥɢɬ 
ɩɟɪɟɤɪɵɬɢɹ 

ɠɢɥɨɝɨ ɡɞɚɧɢɹ 
ɛɚɲɟɧɧɵɦ 

ɤɪɚɧɨɦ 
ɝɪɭɡɨɩɨɞɴёɦɧɨ

ɫɬɶɸ ɞɨ 10 ɬ 

100 
ɬ 

6,76 

Ɇɚɲɢɧɢ
ɫɬ 5ɪ-1 

Ɍɚɤɟɥɚɠ
ɧɢɤ 2ɪ-2 

8,78 
18,80 

7-99 
11-40 

59,35 
127,09 

54,01 
77,06 

§ ȿ8-3-
9 

Ɇɨɧɬɚɠ 
ɤɨɥɨɧɧ 

10 
ɦ 

213,12 
ɉɥɨɬɧɢɤ 
4ɪ-1, 3ɪ-

1 
0,88 0-65,6 187,55 139,81 

§ ȿ6-7 Ɇɨɧɬɚɠ ɛɚɥɨɤ 
1 
ɦ2 

723,17 
ɉɥɨɬɧɢɤ 
4ɪ-1, 2ɪ-

1 
0,11 0-07,9 79,55 57,13 

§ ȿ6-10 
Ɇɨɧɬɚɠ ɩɥɢɬ 
ɩɟɪɟɤɪɵɬɢɹ 

1 
ɦ2 

8187,2 
ɉɥɨɬɧɢɤ 
4ɪ-1, 3ɪ-
2, 2ɪ-1 

0,30 0-21,2 2456,16 1735,69 
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ɒɢɮɪ 
ȿɇɢɊ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɪɚɛɨɬ 

Ɉɛɴɟɦ ɪɚɛɨɬ 
ɋɨɫɬɚɜ 
ɡɜɟɧɚ 

ɇɚ ɟɞ. 
ɢɡɦɟɪɟɧɢɹ 

Ɉɛɴɟɦ ɪɚɛɨɬ 

ɧɨɪɦɚ 
ɜɪɟɦɟ

ɧɢ, 
ɱɟɥ.-ɱ 

ɪɚɫɰɟ
ɧɤɚ 

ɬɪɭɞɨɟɦ
ɤɨɫɬɶ, 
ɱɟɥ.-ɱ 

ɫɭɦɦɚ, 
ɪɭɛ.-
ɤɨɩ. 

ȿɞ. 
ɢɡɦ 

Ʉɨɥ-ɜɨ 

§ ȿ1-5 

Ɋɚɡɝɪɭɡɤɚ 
ɤɨɥɨɧɧ, ɛɚɥɨɤ 

ɢ ɩɥɢɬ 
ɩɟɪɟɤɪɵɬɢɹ 

ɨɛɳɟɫɬɜɟɧɧɨɝɨ 
ɡɞɚɧɢɹ 

ɫɚɦɨɯɨɞɧɵɦ 
ɤɪɚɧɨɦ 

ɝɪɭɡɨɩɨɞɴёɦɧɨ
ɫɬɶɸ ɞɨ 10 ɬ 

100
ɬ 

1,75 

Ɇɚɲɢɧɢ
ɫɬ 4ɪ-1 

Ɍɚɤɟɥɚɠ
ɧɢɤ  2ɪ-

2 

2,7 
5,4 

2-87 
3-46 

4,73 
9,45 

5,02 
6,06 

§ ȿ8-3-
9 

Ɇɨɧɬɚɠ 
ɤɨɥɨɧɧ 

10 
ɦ 

36 
ɉɥɨɬɧɢɤ 
4ɪ-1, 3ɪ-

1 
0,88 0-65,6 31,68 23,62 

§ ȿ6-7 Ɇɨɧɬɚɠ ɛɚɥɨɤ 
1 
ɦ2 

191,12 
ɉɥɨɬɧɢɤ 
4ɪ-1, 2ɪ-

1 
0,11 0-07,9 21,02 15,10 

§ ȿ6-10 
Ɇɨɧɬɚɠ ɩɥɢɬ 
ɩɟɪɟɤɪɵɬɢɹ 

1 
ɦ2 

1972,28 
ɉɥɨɬɧɢɤ 
4ɪ-1, 3ɪ-
2, 2ɪ-1 

0,30 0-21,2 591,68 418,12 

ɂɬɨɝɨ: 21674,8 24752,7 
 
5 Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ 
 

  5.1 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 
 
Ʉɚɥɶɤɭɥɹɰɢɸ ɫɨɫɬɚɜɥɹɟɦ, ɢɫɩɨɥɶɡɭɹ ɞɚɧɧɵɟ ɍɇɢɊɨɜ ɢ ȿɇɢɊɨɜ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɛɳɟɣ ɫɯɟɦɨɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ. Ʉɚɥɶɤɭɥɹɰɢɹ 
ɬɪɭɞɨɜɵɯ ɡɚɬɪɚɬ ɢ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɞɜɭɯ ɡɞɚɧɢɣ ɪɚɡɥɢɱɧɨɝɨ 
ɧɚɡɧɚɱɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 4.5. 
Ɍɚɛɥɢɰɚ 4.5. – Ʉɚɥɶɤɭɥɹɰɢɹ ɬɪɭɞɨɜɵɯ ɡɚɬɪɚɬ 

ɒɢɮɪ 
ȿɇɢɊ 

ɇɚɢɦɟɧɨɜɚɧ
ɢɟ ɪɚɛɨɬ 

Ɉɛɴɟɦ ɪɚɛɨɬ 
ɋɨɫɬɚɜ 
ɡɜɟɧɚ 

ɇɚ ɟɞ. 
ɢɡɦɟɪɟɧɢɹ 

Ɉɛɴɟɦ ɪɚɛɨɬ 

ɧɨɪɦɚ 
ɜɪɟɦɟ

ɧɢ, 
ɱɟɥ.-ɱ 

ɪɚɫɰɟ
ɧɤɚ 

ɬɪɭɞɨɟɦ
ɤɨɫɬɶ, 
ɱɟɥ.-ɱ 

ɫɭɦɦɚ, 
ɪɭɛ.-
ɤɨɩ. 

ȿɞ. 
ɢɡɦ 

Ʉɨɥ-ɜɨ 

1 2 3 4 5 6 7 8 9 
1. Ɂɟɦɥɹɧɵɟ ɪɚɛɨɬɵ 

§ ȿ2-1-
5 

ɋɧɹɬɢɟ 
ɪɚɫɬɢɬɟɥɶɧɨ

ɝɨ ɫɥɨɹ ɭ 
ɠɢɥɨɝɨ ɞɨɦɚ 

1000 
ɦ2 

5,28 
Ɇɚɲɢɧɢ
ɫɬ 6ɪ-1 

1,4 1-48 7,39 7,81 



86 
 

ɒɢɮɪ 
ȿɇɢɊ 

ɇɚɢɦɟɧɨɜɚɧ
ɢɟ ɪɚɛɨɬ 

Ɉɛɴɟɦ ɪɚɛɨɬ 
ɋɨɫɬɚɜ 
ɡɜɟɧɚ 

ɇɚ ɟɞ. 
ɢɡɦɟɪɟɧɢɹ 

Ɉɛɴɟɦ ɪɚɛɨɬ 

ɧɨɪɦɚ 
ɜɪɟɦɟ

ɧɢ, 
ɱɟɥ.-ɱ 

ɪɚɫɰɟ
ɧɤɚ 

ɬɪɭɞɨɟɦ
ɤɨɫɬɶ, 
ɱɟɥ.-ɱ 

ɫɭɦɦɚ, 
ɪɭɛ.-
ɤɨɩ. 

ȿɞ. 
ɢɡɦ 

Ʉɨɥ-ɜɨ 

§ ȿ2-1-
5 

ɋɧɹɬɢɟ 
ɪɚɫɬɢɬɟɥɶɧɨ

ɝɨ ɫɥɨɹ 
ɨɛɳɟɫɬɜɟɧɧ
ɨɝɨ ɡɞɚɧɢɹ 

1000 
ɦ2 

4,39 
Ɇɚɲɢɧɢ
ɫɬ 6ɪ-1 

1,4 1-48 6,15 6,50 

§ ȿ2-1-
13 

Ɋɚɡɪɚɛɨɬɤɚ 
ɝɪɭɧɬɚ ɜ 

ɤɨɬɥɨɜɚɧɚɯ 
ɠɢɥɨɝɨ ɞɨɦɚ 
ɷɤɫɤɚɜɚɬɨɪɚ

ɦɢ, 
ɨɛɨɪɭɞɨɜɚɧɧ

ɵɦɢ 
ɩɥɚɧɢɪɨɜɨɱɧ
ɵɦ ɤɨɜɲɨɦ 

100 
ɦ3 

10,94 
Ɇɚɲɢɧɢ
ɫɬ 6ɪ-1 

2,6 2-76 28,44 30,19 

§ ȿ2-1-
13 

Ɋɚɡɪɚɛɨɬɤɚ 
ɝɪɭɧɬɚ ɜ 

ɤɨɬɥɨɜɚɧɚɯ 
ɨɛɳɟɫɬɜɟɧɧ
ɨɝɨ ɡɞɚɧɢɹ 

ɷɤɫɤɚɜɚɬɨɪɚ
ɦɢ, 

ɨɛɨɪɭɞɨɜɚɧɧ
ɵɦɢ 

ɩɥɚɧɢɪɨɜɨɱɧ
ɵɦ ɤɨɜɲɨɦ 

100 
ɦ3 

7,78 
Ɇɚɲɢɧɢ
ɫɬ 6ɪ-1 

2,6 2-76 20,23 21,47 

§ ȿ2-1-
34 

Ɂɚɫɵɩɤɚ 
ɬɪɚɧɲɟɣ ɢ 
ɤɨɬɥɨɜɚɧɨɜ  

ɠɢɥɨɝɨ ɞɨɦɚ 
ɷɤɫɤɚɜɚɬɨɪɚ

ɦɢ 
ɛɭɥɶɞɨɡɟɪɚɦ

ɢ 

100 
ɦ3 

2,73 
Ɇɚɲɢɧɢ
ɫɬ 6ɪ-1 

0,66 0-60 1,80 1,64 

§ ȿ2-1-
34 

Ɂɚɫɵɩɤɚ 
ɬɪɚɧɲɟɣ ɢ 
ɤɨɬɥɨɜɚɧɨɜ  
ɨɛɳɟɫɬɜɟɧɧ
ɨɝɨ ɡɞɚɧɢɹ 

ɛɭɥɶɞɨɡɟɪɚɦ
ɢ 

100 
ɦ3 

2,00 
Ɇɚɲɢɧɢ
ɫɬ 6ɪ-1 

0,66 0-60 1,32 1,2 

2. ȼɨɡɜɟɞɟɧɢɟ ɧɭɥɟɜɨɝɨ ɰɢɤɥɚ 
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ɒɢɮɪ 
ȿɇɢɊ 

ɇɚɢɦɟɧɨɜɚɧ
ɢɟ ɪɚɛɨɬ 

Ɉɛɴɟɦ ɪɚɛɨɬ 
ɋɨɫɬɚɜ 
ɡɜɟɧɚ 

ɇɚ ɟɞ. 
ɢɡɦɟɪɟɧɢɹ 

Ɉɛɴɟɦ ɪɚɛɨɬ 

ɧɨɪɦɚ 
ɜɪɟɦɟ

ɧɢ, 
ɱɟɥ.-ɱ 

ɪɚɫɰɟ
ɧɤɚ 

ɬɪɭɞɨɟɦ
ɤɨɫɬɶ, 
ɱɟɥ.-ɱ 

ɫɭɦɦɚ, 
ɪɭɛ.-
ɤɨɩ. 

ȿɞ. 
ɢɡɦ 

Ʉɨɥ-ɜɨ 

§ ɍ7-2 

ɍɤɥɚɞɤɚ 
ɛɥɨɤɨɜ 

ɥɟɧɬɨɱɧɵɯ 
ɮɭɧɞɚɦɟɧɬɨ

ɜ ɠɢɥɨɝɨ 
ɞɨɦɚ 

ɲɬ 104 

Ɇɨɧɬɚɠ
ɧɢɤ 

4ɪ,3ɪ, 2ɪ 
- 1 

ɦɚɲɢɧɢ
ɫɬ 6ɪ - 1 

1,45 1-01 150,8 105,04 

§ ɍ7-5 

ɍɫɬɪɨɣɫɬɜɨ 
ɮɭɧɞɚɦɟɧɬɨ

ɜ ɩɨɞ 
ɤɨɥɨɧɧɵ, 
ɛɟɬɨɧɧɵɯ 

ɨɛɴɟɦɨɦ ɞɨ 
3 ɦ3 

ɦ3 56 

Ɇɚɲɢɧɢ
ɫɬ 2, 

ɛɟɬɨɧɳɢ
ɤ 4ɪ-2, 
2ɪ-2 

4,7 3-30 263,2 184,8 

3. ȼɨɡɜɟɞɟɧɢɟ ɧɚɞɡɟɦɧɨɣ ɱɚɫɬɢ ɡɞɚɧɢɹ 

§ ȿ1-7 

Ɋɚɡɝɪɭɡɤɚ 
ɤɨɥɨɧɧ, 

ɛɚɥɨɤ ɢ ɩɥɢɬ 
ɩɟɪɟɤɪɵɬɢɹ 

ɠɢɥɨɝɨ 
ɡɞɚɧɢɹ 

ɛɚɲɟɧɧɵɦ 
ɤɪɚɧɨɦ 

ɝɪɭɡɨɩɨɞɴёɦ
ɧɨɫɬɶɸ ɞɨ 

10 ɬ 

100 ɬ 6,76 

Ɇɚɲɢɧɢ
ɫɬ 5ɪ-1 

Ɍɚɤɟɥɚɠ
ɧɢɤ 2ɪ-2 

8,78 
18,80 

7-99 
11-40 

59,35 
127,09 

54,01 
77,06 

§ ȿ8-3-
9 

Ɇɨɧɬɚɠ 
ɤɨɥɨɧɧ 

ɠɢɥɨɝɨ ɞɨɦɚ 
10 ɦ 213,12 

ɉɥɨɬɧɢɤ 
4ɪ-1, 3ɪ-

1 
0,88 0-65,6 187,55 139,81 

§ ȿ6-7 
Ɇɨɧɬɚɠ 

ɛɚɥɨɤ 
ɠɢɥɨɝɨ ɞɨɦɚ 

1 ɦ2 723,17 
ɉɥɨɬɧɢɤ 
4ɪ-1, 2ɪ-

1 
0,11 0-07,9 79,55 57,13 

§ ȿ6-10 

Ɇɨɧɬɚɠ 
ɩɥɢɬ 

ɩɟɪɟɤɪɵɬɢɹ 
ɠɢɥɨɝɨ ɞɨɦɚ 

1 ɦ2 8187,2 
ɉɥɨɬɧɢɤ 
4ɪ-1, 3ɪ-
2, 2ɪ-1 

0,30 0-21,2 2456,16 1735,69 

§ ȿ1-8 

Ɋɚɡɝɪɭɡɤɚ 
CLT-

ɩɚɧɟɥɟɣ 
ɠɢɥɨɝɨ ɞɨɦɚ 
ɛɚɲɟɧɧɵɦ 

ɤɪɚɧɨɦ 
ɝɪɭɡɨɩɨɞɴёɦ

ɧɨɫɬɶɸ ɞɨ 
10 ɬ 

100 ɬ 4,12 

Ɇɚɲɢɧɢ
ɫɬ 5ɪ-1 

Ɍɚɤɟɥɚɠ
ɧɢɤ 2ɪ-2 

2 
4 

1-82 
2-56 

8,24 
16,48 

6,46 
10,55 
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ɒɢɮɪ 
ȿɇɢɊ 

ɇɚɢɦɟɧɨɜɚɧ
ɢɟ ɪɚɛɨɬ 

Ɉɛɴɟɦ ɪɚɛɨɬ 
ɋɨɫɬɚɜ 
ɡɜɟɧɚ 

ɇɚ ɟɞ. 
ɢɡɦɟɪɟɧɢɹ 

Ɉɛɴɟɦ ɪɚɛɨɬ 

ɧɨɪɦɚ 
ɜɪɟɦɟ

ɧɢ, 
ɱɟɥ.-ɱ 

ɪɚɫɰɟ
ɧɤɚ 

ɬɪɭɞɨɟɦ
ɤɨɫɬɶ, 
ɱɟɥ.-ɱ 

ɫɭɦɦɚ, 
ɪɭɛ.-
ɤɨɩ. 

ȿɞ. 
ɢɡɦ 

Ʉɨɥ-ɜɨ 

§ ȿ6-7 

Ɇɨɧɬɚɠ 
CLT-

ɩɚɧɟɥɟɣ 
ɠɢɥɨɝɨ ɞɨɦɚ 

1 ɦ2 3856 
ɉɥɨɬɧɢɤ 
3ɪ-1, 2ɪ-

1 
0,37 0-24,8 1426,72 956 

§ ȿ1-5 

Ɋɚɡɝɪɭɡɤɚ 
ɤɨɥɨɧɧ, 

ɛɚɥɨɤ ɢ ɩɥɢɬ 
ɩɟɪɟɤɪɵɬɢɹ 
ɨɛɳɟɫɬɜɟɧɧ
ɨɝɨ ɡɞɚɧɢɹ 

ɫɚɦɨɯɨɞɧɵɦ 
ɤɪɚɧɨɦ 

ɝɪɭɡɨɩɨɞɴёɦ
ɧɨɫɬɶɸ ɞɨ 

10 ɬ 

100 ɬ 1,75 

Ɇɚɲɢɧɢ
ɫɬ 4ɪ-1 

Ɍɚɤɟɥɚɠ
ɧɢɤ  2ɪ-

2 

2,7 
5,4 

2-87 
3-46 

4,73 
9,45 

5,02 
6,06 

§ ȿ8-3-
9 

Ɇɨɧɬɚɠ 
ɤɨɥɨɧɧ 

ɨɛɳɟɫɬɜɟɧɧ
ɨɝɨ ɡɞɚɧɢɹ 

10 ɦ 36 
ɉɥɨɬɧɢɤ 
4ɪ-1, 3ɪ-

1 
0,88 0-65,6 31,68 23,62 

§ ȿ6-7 

Ɇɨɧɬɚɠ 
ɛɚɥɨɤ 

ɨɛɳɟɫɬɜɟɧɧ
ɨɝɨ ɡɞɚɧɢɹ 

1 ɦ2 191,12 
ɉɥɨɬɧɢɤ 
4ɪ-1, 2ɪ-

1 
0,11 0-07,9 21,02 15,10 

§ ȿ6-10 

Ɇɨɧɬɚɠ 
ɩɥɢɬ 

ɩɟɪɟɤɪɵɬɢɹ 
ɦ 

1 ɦ2 1972,28 
ɉɥɨɬɧɢɤ 
4ɪ-1, 3ɪ-
2, 2ɪ-1 

0,30 0-21,2 591,68 418,12 

§ ȿ1-5 

Ɋɚɡɝɪɭɡɤɚ 
CLT-

ɩɚɧɟɥɟɣ 
ɨɛɳɟɫɬɜɟɧɧ
ɨɝɨ ɡɞɚɧɢɹ 

ɫɚɦɨɯɨɞɧɵɦ 
ɤɪɚɧɨɦ 

ɝɪɭɡɨɩɨɞɴёɦ
ɧɨɫɬɶɸ ɞɨ 

10 ɬ 

100 ɬ 1,1 

Ɇɚɲɢɧɢ
ɫɬ 4ɪ-1 

Ɍɚɤɟɥɚɠ
ɧɢɤ  2ɪ-

2 

2,7 
5,4 

2-87 
3-46 

2,97 
5,94 

3,16 
3,81 

§ ȿ6-7 

Ɇɨɧɬɚɠ 
CLT-

ɩɚɧɟɥɟɣ 
ɨɛɳɟɫɬɜɟɧɧ
ɨɝɨ ɡɞɚɧɢɹ 

1 ɦ2 992 
ɉɥɨɬɧɢɤ 
3ɪ-1, 2ɪ-

1 
0,37 0-24,8 367,04 248 
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ɒɢɮɪ 
ȿɇɢɊ 

ɇɚɢɦɟɧɨɜɚɧ
ɢɟ ɪɚɛɨɬ 

Ɉɛɴɟɦ ɪɚɛɨɬ 
ɋɨɫɬɚɜ 
ɡɜɟɧɚ 

ɇɚ ɟɞ. 
ɢɡɦɟɪɟɧɢɹ 

Ɉɛɴɟɦ ɪɚɛɨɬ 

ɧɨɪɦɚ 
ɜɪɟɦɟ

ɧɢ, 
ɱɟɥ.-ɱ 

ɪɚɫɰɟ
ɧɤɚ 

ɬɪɭɞɨɟɦ
ɤɨɫɬɶ, 
ɱɟɥ.-ɱ 

ɫɭɦɦɚ, 
ɪɭɛ.-
ɤɨɩ. 

ȿɞ. 
ɢɡɦ 

Ʉɨɥ-ɜɨ 

§ ɍ7-
768 

ɍɫɬɚɧɨɜɤɚ 
ɥɢɮɬɚ 

ɠɢɥɨɝɨ ɞɨɦɚ 
ɲɬ 2 

Ɇɚɲɢɧɢ
ɫɬ 6ɪ-1, 

ɦɨɧɬɚɠɧ
ɢɤ 5, 4-

1, 
3 - 2 

3.5 2-86 7 5,72 

4. ɍɫɬɪɨɣɫɬɜɨ ɤɪɨɜɥɢ 

§ ɍ12-
129 

ɍɫɬɪɨɣɫɬɜɨ 
4ɯ ɫɥɨɣɧɨɣ 
ɪɭɥɨɧɧɨɣ 

ɤɪɨɜɥɢ  
ɠɢɥɨɝɨ ɞɨɦɚ 

ɡɚɳɢɬɧɵɦ 
ɫɥɨɟɦ ɢɡ 
ɝɪɚɜɢɹ ɧɚ 
ɛɢɬɭɦɧɨɣ 
ɦɚɫɬɢɤɟ 
ɜɪɭɱɧɭɸ 

100 
ɦ2 

ɤɪɨɜɥ
ɢ 

8,21 
ɤɪɨɜɟɥɶ
ɳɢɤ 3ɪ-
1, 2ɪ - 1 

85 58-2 697,85 477,82 

§ ɍ12-
129 

ɍɫɬɪɨɣɫɬɜɨ 
4ɯ ɫɥɨɣɧɨɣ 
ɪɭɥɨɧɧɨɣ 

ɤɪɨɜɥɢ  
ɨɛɳɟɫɬɜɟɧɧ
ɨɝɨ ɡɞɚɧɢɹ 
ɡɚɳɢɬɧɵɦ 
ɫɥɨɟɦ ɢɡ 
ɝɪɚɜɢɹ ɧɚ 
ɛɢɬɭɦɧɨɣ 
ɦɚɫɬɢɤɟ 
ɜɪɭɱɧɭɸ 

100 
ɦ2 

ɤɪɨɜɥ
ɢ 

5,77 
ɤɪɨɜɟɥɶ
ɳɢɤ 3ɪ-
1, 2ɪ - 1 

85 58-2 490,45 335,81 

5. Ɂɚɩɨɥɧɟɧɢɟ ɞɜɟɪɧɵɯ ɢ ɨɤɨɧɧɵɯ ɩɪɨɟɦɨɜ 

§ ɍ10-
75 

ɍɫɬɚɧɨɜɤɚ 
ɞɜɟɪɧɵɯ ɢ 
ɨɤɨɧɧɵɯ 
ɛɥɨɤɨɜ 

ɠɢɥɨɝɨ ɞɨɦɚ 

1 ɦ2  
ɩɪɨɟɦ

ɚ 
1760,1 

ɩɥɨɬɧɢɤ 
4ɪ,2ɪ - 1 

1,15 0-327 2024,12 575,55 

§ ɍ10-
75 

ɍɫɬɚɧɨɜɤɚ 
ɞɜɟɪɧɵɯ ɢ 
ɨɤɨɧɧɵɯ 
ɛɥɨɤɨɜ 

ɨɛɳɟɫɬɜɟɧɧ
ɨɝɨ ɡɞɚɧɢɹ 

1 ɦ2  
ɩɪɨɟɦ

ɚ 
312,45 

ɩɥɨɬɧɢɤ 
4ɪ,2ɪ - 1 

1,15 0-327 359,32 102,17 

6. Ɉɬɞɟɥɨɱɧɵɟ ɪɚɛɨɬɵ 
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ɒɢɮɪ 
ȿɇɢɊ 

ɇɚɢɦɟɧɨɜɚɧ
ɢɟ ɪɚɛɨɬ 

Ɉɛɴɟɦ ɪɚɛɨɬ 
ɋɨɫɬɚɜ 
ɡɜɟɧɚ 

ɇɚ ɟɞ. 
ɢɡɦɟɪɟɧɢɹ 

Ɉɛɴɟɦ ɪɚɛɨɬ 

ɧɨɪɦɚ 
ɜɪɟɦɟ

ɧɢ, 
ɱɟɥ.-ɱ 

ɪɚɫɰɟ
ɧɤɚ 

ɬɪɭɞɨɟɦ
ɤɨɫɬɶ, 
ɱɟɥ.-ɱ 

ɫɭɦɦɚ, 
ɪɭɛ.-
ɤɨɩ. 

ȿɞ. 
ɢɡɦ 

Ʉɨɥ-ɜɨ 

§ ɍ15-
256 

ɍɥɭɱɲɟɧɧɚɹ 
ɲɬɭɤɚɬɭɪɤɚ 

ɜɧɭɬɪɢ 
ɠɢɥɨɝɨ ɞɨɦɚ 

ɰɟɦɟɧɬɧɨ-
ɢɡɜɟɫɬɤɨɜɵɦ 

ɪɚɫɬɜɨɪɨɦ 

100 
ɦ2 

124,74 

ɒɬɭɤɚɬ
ɭɪ-ɳɢɤ 
4,3ɪ - 2, 
2ɪ - 1 

82 61-5 10228,68 7671,51 

§ ɍ15-
256 

ɍɥɭɱɲɟɧɧɚɹ 
ɲɬɭɤɚɬɭɪɤɚ 

ɜɧɭɬɪɢ 
ɨɛɳɟɫɬɜɟɧɧ
ɨɝɨ ɡɞɚɧɢɹ 
ɰɟɦɟɧɬɧɨ-

ɢɡɜɟɫɬɤɨɜɵɦ 
ɪɚɫɬɜɨɪɨɦ 

100 
ɦ2 

37,42 

ɒɬɭɤɚɬ
ɭɪ-ɳɢɤ 
4,3ɪ - 2, 
2ɪ - 1 

82 61-5 3068,44 2301,33 

§ ɍ15-
693 

ȼɵɫɨɤɨɤɚɱɟ
ɫɬɜɟɧɧɚɹ 

ɨɤɪɚɫɤɚ ɫɬɟɧ 
ɠɢɥɨɝɨ ɞɨɦɚ 
ɦɚɫɥɹɧɵɦɢ 
ɫɨɫɬɚɜɚɦɢ 

ɩɨ 
ɲɬɭɤɚɬɭɪɤɟ 

100 
ɦ2 

72,66 
Ɇɚɥɹɪ 

3ɪ - 1,2ɪ 
- 2 

10,5 7-07 762,93 513,71 

§ ɍ15-
693 

ȼɵɫɨɤɨɤɚɱɟ
ɫɬɜɟɧɧɚɹ 

ɨɤɪɚɫɤɚ ɫɬɟɧ 
ɨɛɳɟɫɬɜɟɧɧ
ɨɝɨ ɡɞɚɧɢɹ 
ɦɚɫɥɹɧɵɦɢ 
ɫɨɫɬɚɜɚɦɢ 

ɩɨ 
ɲɬɭɤɚɬɭɪɤɟ 

100 
ɦ2 

21,80 
Ɇɚɥɹɪ 

3ɪ - 1,2ɪ 
- 2 

10,5 7-07 228,9 154,13 

§ ɍ15-
94 

ɍɤɥɚɞɤɚ 
ɝɥɚɡɭɪɨɜɚɧɧ
ɨɣ ɩɥɢɬɤɢ 

ɜɧɭɬɪɢ 
ɠɢɥɨɝɨ ɞɨɦɚ 

100 
ɦ2 

52,05 

Ɇɚɥɹɪ 
ɫɬɪɨɢɬɟ
ɥɶɧɵɣ 
6,4-1 

180 129-2 9369,0 6724,86 

§ ɍ15-
94 

ɍɤɥɚɞɤɚ 
ɝɥɚɡɭɪɨɜɚɧɧ
ɨɣ ɩɥɢɬɤɢ 

ɜɧɭɬɪɢ 
ɨɛɳɟɫɬɜɟɧɧ
ɨɝɨ ɡɞɚɧɢɹ 

100 
ɦ2 

15,62 

Ɇɚɥɹɪ 
ɫɬɪɨɢɬɟ
ɥɶɧɵɣ 
6,4-1 

180 129-2 2811,6 2018,10 
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ɒɢɮɪ 
ȿɇɢɊ 

ɇɚɢɦɟɧɨɜɚɧ
ɢɟ ɪɚɛɨɬ 

Ɉɛɴɟɦ ɪɚɛɨɬ 
ɋɨɫɬɚɜ 
ɡɜɟɧɚ 

ɇɚ ɟɞ. 
ɢɡɦɟɪɟɧɢɹ 

Ɉɛɴɟɦ ɪɚɛɨɬ 

ɧɨɪɦɚ 
ɜɪɟɦɟ

ɧɢ, 
ɱɟɥ.-ɱ 

ɪɚɫɰɟ
ɧɤɚ 

ɬɪɭɞɨɟɦ
ɤɨɫɬɶ, 
ɱɟɥ.-ɱ 

ɫɭɦɦɚ, 
ɪɭɛ.-
ɤɨɩ. 

ȿɞ. 
ɢɡɦ 

Ʉɨɥ-ɜɨ 

§ ɍ15-
502-Ⱥ 

Ɉɤɪɚɫɤɚ 
ɜɨɞɧɵɦɢ 
ɫɨɫɬɚɜɚɦɢ 
ɩɨɬɨɥɤɨɜ 

ɠɢɥɨɝɨ ɞɨɦɚ 

100 
ɦ2 

73,87 
Ɇɚɥɹɪ 
3ɪ-1 

12,5 8-58 923,38 633,81 

§ ɍ15-
502-Ⱥ 

Ɉɤɪɚɫɤɚ 
ɜɨɞɧɵɦɢ 
ɫɨɫɬɚɜɚɦɢ 
ɩɨɬɨɥɤɨɜ 

ɨɛɳɟɫɬɜɟɧɧ
ɨɝɨ ɡɞɚɧɢɹ 

100 
ɦ2 

17,31 
Ɇɚɥɹɪ 
3ɪ-1 

12,5 8-58 216,43 148,56 

7. ɍɫɬɪɨɣɫɬɜɨ ɩɨɥɨɜ 

§ ɍ15-
201 

ɍɫɬɪɨɣɫɬɜɨ 
ɩɨɤɪɵɬɢɣ 

ɩɨɥɚ ɠɢɥɨɝɨ 
ɞɨɦɚ ɢɡ 

ɥɢɧɨɥɟɭɦɚ 
ɧɚ ɦɚɫɬɢɤɟ 

100 
ɦ2 

73,87 

Ɉɛɥɢɰɨɜ
-ɳɢɤ 

ɫɢɧɬɟɬɢ
ɱɟɫ-
ɤɢɦɢ 

ɦɚɬ-ɦɢ 
4ɪ,3ɪ - 1 

53 36-8 3915,11 2718,42 

§ ɍ15-
201 

ɍɫɬɪɨɣɫɬɜɨ 
ɩɨɤɪɵɬɢɣ 

ɩɨɥɚ 
ɨɛɳɟɫɬɜɟɧɧ
ɨɝɨ ɡɞɚɧɢɹ 

ɢɡ 
ɥɢɧɨɥɟɭɦɚ 
ɧɚ ɦɚɫɬɢɤɟ 

100 
ɦ2 

17,31 

Ɉɛɥɢɰɨɜ
-ɳɢɤ 

ɫɢɧɬɟɬɢ
ɱɟɫ-
ɤɢɦɢ 

ɦɚɬ-ɦɢ 
4ɪ,3ɪ - 1 

53 36-8 920,61 639,22 

ɂɬɨɝɨ ɩɨ ɨɛɳɟɫɬɪɨɢɬɟɥɶɧɵɦ ɪɚɛɨɬɚɦ: 41707,6 30491,4 
ȼɧɭɬɪɟɧɧɢɟ ɫɚɧɬɟɯɧɢɱɟɫɤɢɟ ɪɚɛɨɬɵ (10%): 4170,76 3049,14 

ɇɚɪɭɠɧɵɟ ɫɚɧɬɟɯɧɢɱɟɫɤɢɟ ɪɚɛɨɬɵ (10%): 4170,76 3049,14 
ȼɧɭɬɪɟɧɧɢɟ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɢɟ ɪɚɛɨɬɵ (8%): 3336,62 2439,29 

ɇɚɪɭɠɧɵɟ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɢɟ ɪɚɛɨɬɵ (8%): 3336,62 2439,29 
ȼɧɭɬɪɟɧɧɢɟ ɫɥɚɛɨɬɨɱɧɵɟ ɪɚɛɨɬɵ (5%): 2085,38 1524,59 

ɇɚɪɭɠɧɵɟ ɫɥɚɛɨɬɨɱɧɵɟ ɪɚɛɨɬɵ (5%): 2085,38 1524,59 
ɂɬɨɝɨ ɩɨ ɫɩɟɰɢɚɥɶɧɵɦ ɪɚɛɨɬɚɦ: 19185,16 14026,65 

ɂɬɨɝɨ ɩɨ ɨɛɳɟɫɬɪɨɢɬɟɥɶɧɵɦ ɢ ɫɩɟɰɢɚɥɶɧɵɦ ɪɚɛɨɬɚɦ:  60892,76 44518,05 
Ȼɥɚɝɨɭɫɬɪɨɣɫɬɜɨ ɬɟɪɪɢɬɨɪɢɢ (5%): 3044,6 2225,90 

ɂɬɨɝɨ ɩɨ ɤɚɥɶɤɭɥɹɰɢɢ: 63937,2 46743,95 
 
Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɤɚɪɬɵ ɧɚ ɜɨɡɜɟɞɟɧɢɟ 

ɤɚɪɤɚɫɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.6. 
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Ɍɚɛɥɢɰɚ 4.6 – Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ  
ɇɚɢɦɟɧɨɜɚɧɢɟ ȿɞ. ɢɡɦ. Ʉɨɥɢɱɟɫɬɜɨ 

1 2 3 
Ɉɛɴɟɦ ɪɚɛɨɬ ɬ 1373 
Ɍɪɭɞɨɟɦɤɨɫɬɶ ɱɟɥ.-ɫɦ. 3915,8 
Ʉɨɥɢɱɟɫɬɜɨ ɪɚɛɨɬɚɸɳɢɯ ɱɟɥ 168 
ȼɵɪɚɛɨɬɤɚ ɧɚ ɨɞɧɨɝɨ 
ɪɚɛɨɱɟɝɨ ɜ ɫɦɟɧɭ 

ɬ 8,17 

ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɬ ɞɧɢ 500 
Ʉɨɥɢɱɟɫɬɜɨ ɫɦɟɧ ɫɦɟɧɚ 52 
ɋɬɨɢɦɨɫɬɶ ɪɚɛɨɬ ɩɨ 
ɤɚɥɶɤɭɥɹɰɢɢ 

ɪɭɛ.-ɤɨɩ. 30941,4 

 
Ƚɪɚɮɢɤ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ, ɪɚɡɪɚɛɨɬɚɧɧɵɣ ɧɚ ɨɫɧɨɜɟ ɬɚɛɥɢɰ 4.5 ɢ 4.6 

ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɥɢɫɬɟ 7. 
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6 ɗɤɨɧɨɦɢɤɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 
6.1 Ʌɨɤɚɥɶɧɨ-ɫɦɟɬɧɵɣ ɪɚɫɱɟɬ ɧɚ ɜɨɡɜɟɞɟɧɢɟ ɤɚɪɤɚɫɚ ɡɞɚɧɢɹ 
 
ɋɦɟɬɧɚɹ ɞɨɤɭɦɟɧɬɚɰɢɹ ɫɨɫɬɚɜɥɟɧɚ ɧɚ ɨɫɧɨɜɚɧɢɢ ɆȾɋ 81-35-2004 

Ɇɟɬɨɞɢɤɚ ɨɩɪɟɞɟɥɟɧɢɹ ɫɬɨɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɪɨɞɭɤɰɢɢ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɊɎ, 
ɆȾɋ 81-36.2004 ɍɤɚɡɚɧɢɹ ɩɨ ɩɪɢɦɟɧɟɧɢɸ ɮɟɞɟɪɚɥɶɧɵɯ ɟɞɢɧɢɱɧɵɯ ɪɚɫɰɟɧɨɤ ɧɚ 
ɫɬɪɨɢɬɟɥɶɧɵɟ ɢ ɫɩɟɰɢɚɥɶɧɵɟ ɫɬɪɨɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ. 

Ⱦɥɹ ɫɨɫɬɚɜɥɟɧɢɹ ɫɦɟɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɛɵɥɢ ɢɫɩɨɥɶɡɨɜɚɧɵ ɫɛɨɪɧɢɤɢ 
Ɏɟɞɟɪɚɥɶɧɵɯ ɟɞɢɧɢɱɧɵɯ ɪɚɫɰɟɧɨɤ (ɎȿɊ), ɪɚɫɱɟɬ ɩɪɨɢɡɜɨɞɢɥɫɹ ɛɚɡɢɫɧɨ-
ɢɧɞɟɤɫɧɵɦ ɦɟɬɨɞɨɦ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɢɧɞɟɤɫɚ ɤ ɨɛɳɟɣ ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɜ ɉɢɫɶɦɟ Ɇɢɧɫɬɪɨɹ ɊɎ ɨɬ 22 ɹɧɜɚɪɹ 2019 ɝ. № 
1408-Ʌɋ/09 «Ɉ ɪɟɤɨɦɟɧɞɭɟɦɨɣ ɜɟɥɢɱɢɧɟ ɩɪɨɝɧɨɡɧɵɯ ɢɧɞɟɤɫɨɜ ɢɡɦɟɧɟɧɢɹ 
ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ []  ɜ I ɤɜɚɪɬɚɥ 2019 ɝɨɞɚ ɢ ɪɚɜɧɨɝɨ 7,41,  ɢ ɫ 
ɭɱɟɬɨɦ ɥɢɦɢɬɢɪɨɜɚɧɧɵɯ ɡɚɬɪɚɬ, ɜɤɥɸɱɚɸɳɢɯ ɜ ɫɟɛɹ: ɡɚɬɪɚɬɵ ɧɚ ɜɨɡɜɟɞɟɧɢɟ 
ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ – 1,8% (ɩɪɢɥ. 1 ɩ. 4.2 Ƚɋɇ 81-05-01-2001); 
ɭɞɨɪɨɠɚɧɢɟ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɪɚɛɨɬ ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ – 3% (ɬ.4 ɩ. 11.4 Ƚɋɇ 81-
05-02-2007); ɪɟɡɟɪɜ ɫɪɟɞɫɬɜ ɧɚ ɧɟɩɪɟɞɜɢɞɟɧɧɵɟ ɪɚɛɨɬɵ ɢ ɡɚɬɪɚɬɵ – 2% (ɩ. 4.96 
ɆȾɋ 81- 35.2004). ɇȾɋ ɨɩɪɟɞɟɥɟɧɨ ɜ ɪɚɡɦɟɪɟ 18% ɧɚ ɫɭɦɦɚɪɧɭɸ ɫɦɟɬɧɭɸ 
ɫɬɨɢɦɨɫɬɶ ɜɫɟɯ ɜɵɩɨɥɧɟɧɧɵɯ ɪɚɛɨɬ ɢ ɡɚɬɪɚɬ, ɜɤɥɸɱɚɹ ɥɢɦɢɬɢɪɨɜɚɧɧɵɟ. 

Ʌɨɤɚɥɶɧɵɣ ɫɦɟɬɧɵɣ ɪɚɫɱɟɬ ɩɪɢɜɟɞɟɧ ɜ ɩɪɢɥɨɠɟɧɢɢ ȼ. 
ɇɚ ɨɫɧɨɜɚɧɢɢ ɥɨɤɚɥɶɧɨɝɨ ɫɦɟɬɧɨɝɨ ɪɚɫɱɟɬɚ ɫɨɫɬɚɜɢɦ ɫɬɪɭɤɬɭɪɭ ɩɨ 

ɫɨɫɬɚɜɧɵɦ ɷɥɟɦɟɧɬɚɦ (ɬɚɛɥɢɰɚ 6.1) ɢ ɤɪɭɝɨɜɭɸ ɞɢɚɝɪɚɦɦɭ ɫɬɪɭɤɬɭɪɵ (ɪɢɫɭɧɨɤ 
6.1). ɋɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ (ɜ ɬɨɦ ɱɢɫɥɟ ɢ 
ɨɛɳɟɫɬɪɨɢɬɟɥɶɧɵɯ), ɨɩɪɟɞɟɥɹɟɦɚɹ ɥɨɤɚɥɶɧɵɦ ɫɦɟɬɧɵɦ ɪɚɫɱɟɬɨɦ (ɫɦɟɬɨɣ) 
ɫɨɫɬɨɢɬ ɢɡ:  

− ɩɪɹɦɵɯ ɡɚɬɪɚɬ;  
− ɧɚɤɥɚɞɧɵɯ ɪɚɫɯɨɞɨɜ;  
− ɫɦɟɬɧɨɣ ɩɪɢɛɵɥɢ.  

Ɍɚɛɥɢɰɚ 6.1 – ɋɬɪɭɤɬɭɪɚ ɥɨɤɚɥɶɧɨɝɨ ɫɦɟɬɧɨɝɨ ɪɚɫɱɟɬɚ ɧɚ ɜɨɡɜɟɞɟɧɢɟ ɤɚɪɤɚɫɚ 
ɡɞɚɧɢɹ (ɜ ɬɟɤɭɳɢɯ ɰɟɧɚɯ ɧɚ I ɤɜ. 2019 ɝ.) 

ɗɥɟɦɟɧɬɵ ɋɭɦɦɚ, ɪɭɛ. ɍɞɟɥɶɧɵɣ ɜɟɫ, % 
1 2 3 

ɉɪɹɦɵɟ ɡɚɬɪɚɬɵ, ɜɫɟɝɨ 4 302 651,6 84,2 
ɜ ɬɨɦ ɱɢɫɥɟ: 
ɦɚɬɟɪɢɚɥɵ 

 
3 609 525,6 

 
70,7 

ɷɤɫɩɥɭɚɬɚɰɢɹ ɦɚɲɢɧ 123 664,6 2,4 
ɨɫɧɨɜɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ 106 682,26 2,1 
ɧɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ 119 484,13 2,3 
ɫɦɟɬɧɚɹ ɩɪɢɛɵɥɶ 69 343,47 1,4 
ɥɢɦɢɬɢɪɨɜɚɧɧɵɟ ɡɚɬɪɚɬɵ, ɜɫɟɝɨ 273 91,6 5,4 
ɇȾɋ 805 740,0 15,8 
ɂɬɨɝɨ 5 108 391,6 100,00 
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Ɋɢɫɭɧɨɤ 6.1 - ɋɬɪɭɤɬɭɪɚ ɥɨɤɚɥɶɧɨɝɨ ɫɦɟɬɧɨɝɨ ɪɚɫɱɟɬɚ  

 
ɂɡ ɪɢɫɭɧɤɚ 6.1 ɜɢɞɧɨ, ɱɬɨ ɛɨɥɶɲɚɹ ɱɚɫɬɶ ɡɚɬɪɚɬ – ɷɬɨ ɩɪɹɦɵɟ ɡɚɬɪɚɬɵ, 

ɤɨɬɨɪɵɟ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ ɦɚɬɟɪɢɚɥɵ, ɷɤɫɩɥɭɚɬɚɰɢɸ ɦɚɲɢɧ, ɨɫɧɨɜɧɭɸ 
ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ. ɇɚɢɦɟɧɶɲɚɹ ɱɚɫɬɶ ɡɚɬɪɚɬ ɩɪɢɯɨɞɢɬɫɹ ɧɚ ɫɦɟɬɧɭɸ ɩɪɢɛɵɥɶ ɢ 
ɧɟɩɪɟɞɜɢɞɟɧɧɵɟ ɪɚɫɯɨɞɵ. 

 
6.2 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɩɪɨɟɤɬɚ 
 
Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɹɜɥɹɸɬɫɹ ɨɛɨɫɧɨɜɚɧɢɟɦ ɬɟɯɧɢɱɟɫɤɢɯ, 

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

Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɩɪɨɟɤɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.2. 
Ɍɚɛɥɢɰɚ 6.2 – Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɩɪɨɟɤɬɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ 
ȿɞɢɧɢɰɵ 

ɢɡɦɟɪɟɧɢɹ 
Ɂɧɚɱɟɧɢɟ 

1 2 3 
1 Ɉɛɴɟɦɧɨ-ɩɥɚɧɢɪɨɜɨɱɧɵɟ ɩɨɤɚɡɚɬɟɥɢ   
ɉɥɨɳɚɞɶ ɡɚɫɬɪɨɣɤɢ ɦ2 590,68 
Ɉɛɳɚɹ ɩɥɨɳɚɞɶ ɦ2 1 731,45 
ɉɨɥɟɡɧɚɹ ɩɥɨɳɚɞɶ ɦ2 1 647,75 
ɗɬɚɠɧɨɫɬɶ  ɷɬ 3 
ȼɵɫɨɬɚ ɷɬɚɠɚ ɦ 3 
Ɋɚɫɱɟɬɧɚɹ ɩɥɨɳɚɞɶ ɦ2 1 128,17 
ɋɬɪɨɢɬɟɥɶɧɵɣ ɨɛɴɟɦ ɦ3 5 598,36 

 
 

70,7%
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 6.2 
1 2 3 

Ɇɨɳɧɨɫɬɶ ɦɟɫɬ 100 
2 ɋɬɨɢɦɨɫɬɧɵɟ ɩɨɤɚɡɚɬɟɥɢ   
ɋɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɜɨɡɜɟɞɟɧɢɹ ɤɚɪɤɚɫɚ ɧɚ 1 
ɦ2 

ɪɭɛ. 5 108 391,61 

3 ɉɨɤɚɡɚɬɟɥɢ ɬɪɭɞɨɜɵɯ ɡɚɬɪɚɬ   
ɇɨɪɦɚɬɢɜɧɚɹ ɜɵɪɚɛɨɬɤɚ ɧɚ 1 ɱɟɥ.-ɱ ɪɭɛ/ ɱɟɥ.-ɱ 2280,22 
4 ɉɪɨɱɢɟ ɩɨɤɚɡɚɬɟɥɢ ɩɪɨɟɤɬɚ   
ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɦɟɫ. 8 

 
ɇɨɪɦɚɬɢɜɧɚɹ ɜɵɪɚɛɨɬɤɚ ɧɚ 1 ɱɟɥ-ɱ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:  
 В = ʠ˔ˏ˓ʡЗʝ˔ˏ,                                                                                                      (6.1)    

 
ɝɞɟ ʠ˔ˏ˓ – ɫɬɨɢɦɨɫɬɶ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɩɨ ɢɬɨɝɚɦ ɫɦɟɬɵ, ɪɭɛ.;  ʡЗʝ˔ˏ – ɡɚɬɪɚɬɵ ɬɪɭɞɚ ɨɫɧɨɜɧɵɯ ɪɚɛɨɱɢɯ ɩɨ ɫɦɟɬɟ, ɪɭɛ.                    

 В = ହ ଵ଴଼ ଷଽଵ,଺ଵଶଶସ଴,ଷଵ = ʹʹͺͲ,ʹʹ ˓˖˄/˚ˈˎ. −˚         
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ɁȺɄɅɘЧȿɇɂȿ 
 
ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɧɚ ɬɟɦɭ «ɂɫɫɥɟɞɨɜɚɧɢɟ ɇȾɋ 

ɭɡɥɨɜɵɯ ɫɨɟɞɢɧɟɧɢɣ ɤɥɟɟɧɵɯ ɩɚɧɟɥɟɣ ɬɢɩɚ CLT ɜ ɪɚɦɤɚɯ ɪɚɡɪɚɛɨɬɤɢ ɪɚɛɨɱɟɣ 
ɞɨɤɭɦɟɧɬɚɰɢɢ ɨɛɳɟɫɬɜɟɧɧɨɝɨ ɡɞɚɧɢɹ ɜ ɝ. Ʉɪɚɫɧɨɹɪɫɤɟ» ɛɵɥɚ ɜɵɩɨɥɧɟɧɚ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɡɚɞɚɧɢɟɦ ɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ. ȼ ɩɪɨɰɟɫɫɟ ɟё ɜɵɩɨɥɧɟɧɢɹ ɛɵɥɢ 
ɩɪɨɪɚɛɨɬɚɧɵ ɜɫɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɢ ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɨɛɳɟɫɬɜɟɧɧɨɝɨ 
ɡɞɚɧɢɹ, ɚ ɢɦɟɧɧɨ ɞɟɬɫɤɨɝɨ ɫɚɞɚ. 

Ʉɚɪɤɚɫ ɡɞɚɧɢɹ ɜɵɩɨɥɧɟɧ ɢɡ ɞɟɪɟɜɚ, ɧɟɫɭɳɢɦɢ ɷɥɟɦɟɧɬɚɦɢ ɤɨɬɨɪɨɝɨ 
ɹɜɥɹɸɬɫɹ ɤɥɟɟɧɵɟ ɛɚɥɤɢ ɢ ɤɨɥɨɧɧɵ, ɚ ɬɚɤɠɟ ɩɥɢɬɵ ɩɟɪɟɤɪɵɬɢɣ/ɩɨɤɪɵɬɢɣ ɢɡ 
ɩɚɧɟɥɟɣ ɬɢɩɚ CLT. 

Ⱦɟɬɫɤɢɣ ɫɚɞ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧ ɧɚ 100 ɦɟɫɬ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɬɪɟɛɨɜɚɧɢɹɦ 
ɧɨɪɦɚɬɢɜɧɨ ɩɪɚɜɨɜɵɯ ɞɨɤɭɦɟɧɬɨɜ. Ɂɞɚɧɢɟ ȾɈɍ ɩɪɟɞɧɚɡɧɚɱɟɧɨ ɞɥɹ 5 
ɪɚɡɧɨɜɨɡɪɚɫɬɧɵɯ ɝɪɭɩɩ, ɤɚɠɞɚɹ ɢɡ ɤɨɬɨɪɨɣ ɜɦɟɳɚɟɬ ɜ ɫɟɛɹ ɩɨ 25 ɞɟɬɟɣ. Ɂɞɚɧɢɟ 
ɢɦɟɟɬ ɯɨɥɥ ɫ ɪɚɡɞɟɜɚɥɶɧɵɦɢ, ɩɢɳɟɜɨɣ, ɩɨɫɬɢɪɨɱɧɵɣ, ɭɱɟɛɧɨ-ɤɪɭɠɤɨɜɵɣ, 
ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɣ ɢ ɦɟɞɢɰɢɧɫɤɢɣ ɛɥɨɤɢ, ɚ ɬɚɤɠɟ ɡɚɥ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɡɚɧɹɬɢɣ ɫ 
ɞɟɬɶɦɢ. 

ȼ ɩɥɚɧɟ ɡɞɚɧɢɟ ȾɈɍ ɢɦɟɟɬ ɪɚɡɦɟɪɵ 14,0ɯ41,225 ɦ. ȼɵɫɨɬɚ ɤɚɠɞɨɝɨ ɷɬɚɠɚ 
ɫɨɫɬɚɜɥɹɟɬ 3,0 ɦ.  
 ɇɚɪɭɠɧɵɟ ɫɬɟɧɵ ɡɞɚɧɢɹ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɵ ɢɡ CLT-ɩɚɧɟɥɟɣ ɬɨɥɳɢɧɨɣ 215 
ɦɦ ɫ ɭɬɟɩɥɢɬɟɥɟɦ – 90 ɦɦ; ɜɧɭɬɪɟɧɧɢɟ ɩɟɪɟɝɨɪɨɞɤɢ – 106 ɦɦ. Ʉɪɨɜɥɹ ɪɭɥɨɧɧɚɹ 
ɫ ɜɧɭɬɪɟɧɧɢɦ ɜɨɞɨɫɬɨɤɨɦ. Ɏɭɧɞɚɦɟɧɬɵ ɫɬɨɥɛɱɚɬɵɟ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ. 
Ɂɚɳɟɦɥɟɧɢɟ ɞɟɪɟɜɹɧɧɨɣ ɤɨɥɨɧɧɵ ɫ ɮɭɧɞɚɦɟɧɬɨɦ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ 
ɨɩɨɪɧɵɯ ɫɬɨɥɢɤɨɜ, ɧɚɝɟɥɶɧɵɯ ɢ ɚɧɤɟɪɧɵɯ ɛɨɥɬɨɜ.  

ȼɵɩɨɥɧɟɧ ɪɚɫɱёɬ ɨɫɧɨɜɧɵɯ ɧɟɫɭɳɢɯ ɷɥɟɦɟɧɬɨɜ ɡɞɚɧɢɹ: ɩɥɢɬɵ ɩɨɤɪɵɬɢɹ, 
ɛɚɥɤɢ ɩɨɤɪɵɬɢɹ, ɰɟɧɬɪɚɥɶɧɨ-ɫɠɚɬɨɣ ɤɨɥɨɧɧɵ ɫɪɟɞɧɟɝɨ ɪɹɞɚ, ɜɧɟɰɟɧɬɪɟɧɧɨ-
ɫɠɚɬɨɣ ɤɨɥɨɧɧɵ ɤɪɚɣɧɟɝɨ ɪɹɞɚ, ɚ ɬɚɤɠɟ ɭɡɟɥ ɫɨɩɪɹɠɟɧɢɹ ɛɚɥɤɢ ɫ ɤɨɥɨɧɧɨɣ.  

ȼ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɟ ɬɚɤɠɟ ɛɵɥɢ ɪɚɡɪɚɛɨɬɚɧɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɤɚɪɬɚ ɧɚ 
ɦɨɧɬɚɠ ɤɚɪɤɚɫɚ ɢ ɝɪɚɮɢɤ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ ɧɚ ɜɨɡɜɟɞɟɧɢɟ ɤɚɪɤɚɫɚ ɞɜɭɯ ɡɞɚɧɢɣ 
ɪɚɡɥɢɱɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ, ɫɨɝɥɚɫɧɨ ɤɨɬɨɪɨɦɭ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɡɚɣɦɟɬ 500 ɞɧɟɣ.  

ȼ ɪɚɡɞɟɥɟ ɷɤɨɧɨɦɢɤɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ ɫɦɟɬɧɚɹ 
ɞɨɤɭɦɟɧɬɚɰɢɹ - ɥɨɤɚɥɶɧɵɣ ɫɦɟɬɧɵɣ ɪɚɫɱɟɬ ɧɚ ɜɨɡɜɟɞɟɧɢɟ ɤɚɪɤɚɫɚ ɡɞɚɧɢɹ. 
ɋɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɜɨɡɜɟɞɟɧɢɹ ɤɚɪɤɚɫɚ ɩɨ ɫɨɫɬɨɹɧɢɸ ɜ ɰɟɧɚɯ 1 ɤɜ. 2019 ɝ. 
ɫɨɫɬɚɜɥɹɟɬ 5 108 391,61 ɪɭɛ. 
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 ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈȼȺɇɇɕХ ɂɋɌɈЧɇɂɄɈȼ 
 

1 ɂɫɩɵɬɚɧɢɟ ɧɚ ɨɝɧɟɫɬɨɣɤɨɫɬɶ ɛɚɥɤɢ ɢɡ ɤɥɟɟɧɨɣ ɞɪɟɜɟɫɢɧɵ [ɗɥɟɤɬɪɨɧɧɵɣ 
ɪɟɫɭɪɫ] – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: https://www.youtube.com/watch?v=Wruxmy5uIiQ.  

2 X-Lam Earthquake Test [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
https://www.youtube.com/watch?v=T08KRyVhyeo.  

3 Ʌɟɫɩɪɨɦɢɧɮɨɪɦ. Ɂɚɜɨɸɸɬ ɥɢ CLT-ɩɚɧɟɥɢ Ɋɨɫɫɢɣɫɤɢɣ ɪɵɧɨɤ? 
[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
https://lesprominform.ru/jarticles.html?id=2562.  

4 ɉɪɨɦɫɬɪɨɣɥɟɫ. Ⱦɟɪɟɜɹɧɧɨɟ ɞɨɦɨɫɬɪɨɟɧɢɟ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] – Ɋɟɠɢɦ 
ɞɨɫɬɭɩɚ: https://www.pslcomp.ru.  

5 ɍɩɪɚɜɥɟɧɢɟ ɮɟɞɟɪɚɥɶɧɨɣ ɫɥɭɠɛɵ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɫɬɚɬɢɫɬɢɤɢ ɩɨ 
Ʉɪɚɫɧɨɹɪɫɤɨɦɭ ɤɪɚɸ, Ɋɟɫɩɭɛɥɢɤɟ ɏɚɤɚɫɫɢɹ ɢ Ɋɟɫɩɭɛɥɢɤɟ Ɍɵɜɚ [ɗɥɟɤɬɪɨɧɧɵɣ 
ɪɟɫɭɪɫ] – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://krasstat.gks.ru/.  

6 ɋɉ 131.13330.2012. ɋɬɪɨɢɬɟɥɶɧɚɹ ɤɥɢɦɚɬɨɥɨɝɢɹ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ 
ɪɟɞɚɤɰɢɹ ɋɇɢɉ 23-01-99*. – ȼɜɟɞ. 2013-01-01. – Ɇɨɫɤɜɚ: ɈȺɈ «ɐɉɉ», 2013. – 
105 ɫ.  

7 ɋɉ 50.13330.2012. Ɍɟɩɥɨɜɚɹ ɡɚɳɢɬɚ ɡɞɚɧɢɣ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ 
ɪɟɞɚɤɰɢɹ ɋɇɢɉ 23-02-2003. – ȼɜɟɞ. 2012-30-06. – Ɇɨɫɤɜɚ: «ɇɂɂɋɎ ɊȺȺɋɇ», 
2012. 82 ɫ.  

8 ɋɉ 20.13330.2016. ɇɚɝɪɭɡɤɢ ɢ ɜɨɡɞɟɣɫɬɜɢɹ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ 
ɋɇɢɉ 2.01.07-85*. – ȼɜɟɞ. 2017-05-20. – Ɇɨɫɤɜɚ: ɈȺɈ «ɐɉɉ», 2011. – 80 ɫ.  

9 ȽɈɋɌ 27751-2014. ɇɚɞёɠɧɨɫɬɶ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɨɫɧɨɜɚɧɢɣ. 
Ɉɫɧɨɜɧɵɟ ɩɨɥɨɠɟɧɢɹ. – ȼɜɟɞ. 2015-07-01. – Ɇɨɫɤɜɚ: «ɋɬɚɧɞɚɪɬɢɧɮɨɪɦ», 2015. – 
16 ɫ.  

10 ɋɇɢɉ 21.01-97* ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ (ɫ 
ɂɡɦɟɧɟɧɢɹɦɢ N 1, 2). – ȼɜɟɞ. 01.01.2098. – Ɇɨɫɤɜɚ : Ɇɢɧɫɬɪɨɣ Ɋɨɫɫɢɢ, 1997. – 
16 ɫ.  

11 ɋɉ 64.13330.2016. Ⱦɟɪɟɜɹɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ 
ɪɟɞɚɤɰɢɹ ɋɇɢɉ II-25-80. – ȼɜɟɞ. 2016-28-12. Ɇɨɫɤɜɚ.: ɋɬɪɨɣɢɡɞɚɬ, 1982. – 66 ɫ.  

12 ɋɉ 24.13330.2011 ɋɜɚɣɧɵɟ ɮɭɧɞɚɦɟɧɬɵ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ 
ɋɇɢɉ 2.02.03-85. – ȼɜɟɞ. 20.05.2011. – Ɇɨɫɤɜɚ : Ɇɢɧɪɟɝɢɨɧ Ɋɨɫɫɢɢ, 2010. – 90 ɫ.  

13 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɮɭɧɞɚɦɟɧɬɨɜ ɧɟɝɥɭɛɨɤɨɝɨ ɡɚɥɨɠɟɧɢɹ: Ɇɟɬɨɞɢɱɟɫɤɢɟ 
ɭɤɚɡɚɧɢɹ ɤ ɤɭɪɫɨɜɨɦɭ ɢ ɞɢɩɥɨɦɧɨɦɭ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɞɥɹ ɫɬɭɞɟɧɬɨɜ 
ɫɩɟɰɢɚɥɶɧɨɫɬɟɣ 290300, 290500, 291400, 291500. Ʉɪɚɫɧɨɹɪɫɤ: ɄɪɚɫȽȺɋȺ, 2008, 
60ɫ.  

14 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɜɚɣɧɵɯ ɮɭɧɞɚɦɟɧɬɨɜ ɢɡ ɡɚɛɢɜɧɵɯ ɫɜɚɣ: 
Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɤ ɤɭɪɫɨɜɨɦɭ ɢ ɞɢɩɥɨɦɧɨɦɭ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɞɥɹ 
ɫɬɭɞɟɧɬɨɜ ɫɩɟɰɢɚɥɶɧɨɫɬɟɣ 290300, 290500, 291400, 291500. Ʉɪɚɫɧɨɹɪɫɤ: 
ɄɪɚɫȽȺɋȺ, 2003, 54 ɫ.  

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

16 Ɍɟɪɟɯɨɜɚ, ɂ.ɂ. Ɉɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɞɨɤɭɦɟɧɬɚɰɢɹ ɜ 
ɫɬɪɨɢɬɟɥɶɫɬɜɟ: ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɨɟ ɩɨɫɨɛɢɟ ɞɥɹ ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɚɧɹɬɢɣ, 

https://www.youtube.com/watch?v=T08KRyVhyeo
https://lesprominform.ru/jarticles.html?id=2562
https://www.pslcomp.ru/
http://krasstat.gks.ru/
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ɤɭɪɫɨɜɨɝɨ ɢ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ / ɂ.ɂ. Ɍɟɪɟɯɨɜɚ, Ʌ.ɇ. ɉɚɧɚɫɟɧɤɨ, ɇ.ɘ. 
Ʉɥɢɧɞɭɯ. - Ʉɪɚɫɧɨɹɪɫɤ: ɋɢɛ. ɮɟɞɟɪ. ɭɧ-ɬ, 2012. - 40 ɫ.  

17 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.  
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Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɧɚɪɭɠɧɨɣ ɫɬɟɧɵ 
ɐɟɥɶɸ ɪɚɫɱɟɬɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɬɨɥɳɢɧɵ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɨɝɨ ɫɥɨɹ, 

į, ɦ, ɢ ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɟɪɟɞɚɱɢ, Ʉ, ȼɬ/(ɦ2 ∙˚ɋ), ɞɥɹ ɧɚɪɭɠɧɨɣ ɫɬɟɧɵ ɞɟɬɫɤɨɝɨ 
ɫɚɞɚ.          ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ Ⱥ.1. 
Ɍɚɛɥɢɰɚ Ⱥ.1 – Ʉɥɢɦɚɬɨɥɨɝɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɚɣɨɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

Ɇɟɫɬɨ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

Ɍɟɦɩɟɪɚɬɭɪɚ 
ɜɨɡɞɭɯɚ ɧɚɢɛɨɥɟɟ 

ɯɨɥɨɞɧɨɣ 
ɩɹɬɢɞɧɟɜɤɢ, ˚ɋ, 

ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 
0,98 

ɋɪɟɞɧɹɹ 
ɬɟɦɩɟɪɚɬɭɪɚ 

ɨɬɨɩɢɬɟɥɶɧɨɝɨ 
ɩɟɪɢɨɞɚ ɫɨ 

ɫɪɟɞɧɟɣ ɫɭɬɨɱɧɨɣ 
ɬɟɦɩɟɪɚɬɭɪɨɣ 
ɜɨɡɞɭɯɚ ≤ 8 ˚ɋ 

ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ 
ɨɬɨɩɢɬɟɥɶɧɨɝɨ 

ɩɟɪɢɨɞɚ ɫɨ ɫɪɟɞɧɟɣ 
ɫɭɬɨɱɧɨɣ 

ɬɟɦɩɟɪɚɬɭɪɨɣ 
ɜɨɡɞɭɯɚ ≤ 8 ˚ɋ 

Ɂɨɧɚ 
ɜɥɚɠɧɨɫɬɢ 

ɝ. Ʉɪɚɫɧɨɹɪɫɤ – 42 – 6,7 233 ɫɭɯɚɹ 
 

ɍɫɥɨɜɢɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ – Ⱥ. 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɩɪɢɜɟɞɟɧɚ ɜ ɬɚɛɥɢɰɟ Ⱥ.2. 

Ɍɚɛɥɢɰɚ Ⱥ.2 – Ɇɚɬɟɪɢɚɥɵ ɫɥɨɟɜ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ 
ɇɨɦɟɪ 
ɫɥɨɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɦɚɬɟɪɢɚɥɚ 
Ɍɨɥɳɢɧɚ 
ɫɥɨɹ, į, ɦ 

Ɍɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ, Ȝ, 
ȼɬ/(ɦ ∙ ˚ɋ) 

1 
CLT-ɩɚɧɟɥɶ 

 
0,215 0,13 

2 
ɍɬɟɩɥɢɬɟɥɶ ɗɄɈȼȺɌȺ, 

ρ=65 ɤɝ/ɦ3 
ɯ 0,038 

3 
ɉɚɧɟɥɶ OSB, 
ρ=650 ɤɝ/ɦ3 

0,01 0,13 

4 ɉɥɚɧɤɟɧ ɢɡ ɥɢɫɬɜɟɧɧɢɰɵ, 
ρ=670 ɤɝ/ɦ3 

0,02 0,13 

 

 
Ɋɢɫɭɧɨɤ Ⱥ.1 – Ʉɨɧɫɬɪɭɤɰɢɹ ɫɬɟɧɨɜɨɣ ɩɚɧɟɥɢ 
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Ƚɪɚɞɭɫɨ-ɫɭɬɤɢ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ ȽɋɈɉ (˚ɋ ∙ ɫɭɬ): 
 
ȽɋɈɉ = (tɜ – tɨɬ) ∙ zɨɬ,                                                                                (Ⱥ.1) 
                                                                                 

ɝɞɟ    tɜ – ɪɚɫɱɟɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ, °ɋ;            
          tɨɬ, zɨɬ – ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ, ̊ ɋ, ɢ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ, 
ɫɭɬ/ɝɨɞ, ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ, ɩɪɢɧɢɦɚɟɦɵɟ ɩɨ ɋɉ 131.13330–2012 ɞɥɹ 
ɩɟɪɢɨɞɚ ɫɨ ɫɪɟɞɧɟɫɭɬɨɱɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɧɟ ɛɨɥɟɟ 8 ˚ɋ.  
 ɉɪɢɧɢɦɚɟɦ: tɨɬ = -6,7 ɋ, zɨɬ = 233 ɫɭɬ/ɝɨɞ, ɫɨɝɥɚɫɧɨ [11]; tɜ = 21 ɋ. 

ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ Ⱥ.1, ɩɨɥɭɱɚɟɦ: 
 
ȽɋɈɉ = (21 – (–6,7)) ∙ 233 = 6454,1 ̊ɋ ∙ ɫɭɬ.  
 
ȼɵɱɢɫɥɹɟɦ 𝑅଴ʡʟ (ɦ2 ∙˚ɋ) ɧɚɪɭɠɧɨɣ ɫɬɟɧɵ: 
 R଴ʡʟ = a ∙ ȽɋɈɉ + b,                                                                           (Ⱥ.2) 
 

ɝɞɟ    a, b – ɤɨɷɮɮɢɰɢɟɧɬɵ, ɡɧɚɱɟɧɢɹ ɤɨɬɨɪɵɯ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ ɫ 
ɫɭɯɢɦ ɢ ɧɨɪɦɚɥɶɧɵɦ ɪɟɠɢɦɚɦɢ. 

ɉɪɢɧɢɦɚɟɦ ɚ = 0,00035; b = 1,4.  
 R଴ʡʟ = 0,00035 ∙ 6454,1 + 1,4 = 3,66 ɦ2 ∙˚ɋ.   

 
ɇɟɨɛɯɨɞɢɦɚɹ ɬɨɥɳɢɧɚ ɭɬɟɩɥɢɬɟɥɹ ߜଶ ɨɩɪɟɞɟɥɹɟɬɫɹ, ɢɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɹ: 
 R˖˔ˎ = ଵα˅ + ஔభλభ + ஔమλమ + ஔయλయ + ஔరλర + ଵαː,                                                          (Ⱥ.3)  
 

ɝɞɟ     Ƚ˅ = ͺ,͹ ȼɬ/ɦ2·ɨɋ - ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ 
ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ; Ɂଵ= 0,2 ɦ; ɉଵ= 0,13 ȼɬ/(ɦ ∙ ˚ɋ); Ɂଷ= 0,01 ɦ; ɉଷ= 0,13 ȼɬ/(ɦ ∙ ˚ɋ); Ɂସ= 0,02 ɦ; ɉସ= 0,13 ȼɬ/(ɦ ∙ ˚ɋ); 
           Ƚː = ʹ͵ ȼɬ/ɦ2·ɨɋ - ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɧɚɪɭɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ 
ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ. 

ɋ ɭɱёɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɨɣ ɨɞɧɨɪɨɞɧɨɫɬɢ r = 0,85: 
 R˖˔ˎ · r =  R଴˒˓;                                                                                         (Ⱥ.4) 
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Ɂଶ = ቀୖబ̞˓୰ − ଵα˅ − ஔభλభ − ஔయλయ − ஔరλర − ଵαːቁ ∙ ɉଶ =  ቀଷ,଺଺଴,଼ହ − ଵ଼,଻ − ଴,ଶଵହ଴,ଵଷ − ଴,଴ଵ଴,ଵଷ − ଴,଴ଶ଴,ଵଷ −ଵଶଷቁ ∙ Ͳ,Ͳ͵ͺ = Ͳ,Ͳͺ͸ ˏ = ͻͲ ˏˏ. 

 
ɉɪɢɧɢɦɚɟɦ ɬɨɥɳɢɧɭ ɭɬɟɩɥɢɬɟɥɹ 90 ɦɦ. Ɍɨɝɞɚ ɫɨɩɪɨɬɢɜɥɟɧɢɟ 

ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɩɪɢɧɹɬɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɫɨɫɬɚɜɢɬ:  
 R˖˔ˎ = ଵ଼,଻ + ଴,ଶଵହ଴,ଵଷ + ଴,଴ଽ଴,଴ଷ଼ + ଴,଴ଵ଴,ଵଷ + ଴,଴ଶ଴,ଵଷ + ଵଶଷ = Ͷ,Ͷ ɦ2ɨɋ/ȼɬ. 
 
ɋ ɭɱёɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɨɣ ɨɞɧɨɪɨɞɧɨɫɬɢ: 
  R଴˒˓ = Ͷ,Ͷ · Ͳ,ͺͷ =  ͵,͹Ͷ ɦ2ɨɋ/ȼɬ > ͵,͸͸ ɦ2∙ ɨɋ/ ȼɬ. 
 
Ɉɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɭɬɟɩɥɢɬɟɥɶ ɬɨɥɳɢɧɨɣ 90 ɦɦ. 
Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱёɬ ɩɥɢɬɵ ɩɟɪɟɤɪɵɬɢɹ 
Ⱦɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɜɵɛɨɪɚ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɨɝɨ ɫɥɨɹ ɩɨɤɪɵɬɢɹ ɬɚɤɠɟ 

ɩɪɨɢɡɜɨɞɢɦ ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱёɬ.  
 ȼ ɩɪɨɰɟɫɫɟ ɜɵɩɨɥɧɟɧɢɹ ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɨɝɨ ɪɚɫɱёɬɚ ɨɩɪɟɞɟɥɹɟɦ:  
- ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ 

ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ; 
- ɩɪɢɜɟɞёɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ; 
- ɫɨɨɬɜɟɬɫɬɜɢɟ ɩɪɢɜɟɞёɧɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɧɨɪɦɚɬɢɜɧɨɦɭ ɡɧɚɱɟɧɢɸ. 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɩɪɢɜɟɞɟɧɚ ɜ ɬɚɛɥɢɰɟ Ⱥ.3. 

Ɍɚɛɥɢɰɚ Ⱥ.3 – Ɇɚɬɟɪɢɚɥɵ ɫɥɨёɜ ɩɨɤɪɵɬɢɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ɍɨɥɳɢɧɚ ɫɥɨɹ į, 

ɦɦ 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ , 

ȼɬ/ɦ2ºɋ 
1 2 3 

ɉɹɬɢɫɥɨɣɧɚɹ CLT-ɩɚɧɟɥɶ ɩɨɤɪɵɬɢɹ 123 0,13 
ɉɚɪɨɢɡɨɥɹɰɢɹ ɜ ɪɚɫɱёɬɟ ɧɟ ɭɱɚɫɬɜɭɟɬ 
ɗɤɨɜɚɬɚ «LUCHEX eco» ɏ 0,038 
ȼɨɡɞɭɲɧɚɹ ɩɪɨɫɥɨɣɤɚ ɜ ɪɚɫɱёɬɟ ɧɟ ɭɱɚɫɬɜɭɟɬ 
ɉɚɧɟɥɶ OSB 10 0,13 
Ƚɢɞɪɨɢɡɨɥɹɰɢɹ ɜ ɪɚɫɱёɬɟ ɧɟ ɭɱɚɫɬɜɭɟɬ 

 
Ɋɚɫɱёɬ ɜɟɞёɦ ɩɨ ɧɟɨɛɯɨɞɢɦɵɦ ɞɚɧɧɵɦ ɢ ɮɨɪɦɭɥɚɦ ɢɡ ɩ. 1.4.1.  
ɇɨɪɦɚɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɧɚɪɭɠɧɵɯ ɫɬɟɧ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɩɨ ɮɨɪɦɭɥɟ (2): 
 R ଴̞˓ = Ͳ,ͲͲͲͷ ∙ ͸ͶͷͶ,ͳ + ʹ,ʹ = ͷ,Ͷ͵ ˏଶ℃/В˕.  

 
ɝɞɟ   ɚ, b – ɤɨɷɮɮɢɰɢɟɧɬɵ, ɡɧɚɱɟɧɢɹ ɤɨɬɨɪɵɯ ɞɥɹ ɠɢɥɵɯ ɡɞɚɧɢɣ ɫ ɫɭɯɢɦ ɢ 
ɧɨɪɦɚɥɶɧɵɦ ɪɟɠɢɦɚɦɢ. 

ɉɪɢɧɢɦɚɟɦ ɚ = 0,0005; b = 2,2 [2, ɬɚɛɥ. 3]. 
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ɋ ɭɱёɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɨɣ ɨɞɧɨɪɨɞɧɨɫɬɢ r = 0,85 ɩɨ 
ɮɨɪɦɭɥɚɦ (3) ɢ (4) ɨɩɪɟɞɟɥɹɟɦ ɧɟɨɛɯɨɞɢɦɭɸ ɬɨɥɳɢɧɭ ɭɬɟɩɥɢɬɟɥɹ: 

 Ɂଶ = ቀୖబ̞˓୰ − ଵα˅ − ஔభλభ − ஔయλయ − ଵαːቁ ∙ ɉଶ =  ቀହ,ସଷ଴,଼ହ − ଵ଼,଻ − ଴,ଵଶଷ଴,ଵଷ − ଴,଴ଵ଴,ଵଷ − ଵଵଶቁ ∙Ͳ,Ͳ͵ͺ = Ͳ,ͳͻ͸ ˏˏ = ʹͲͲ ˏˏ, 
 

ɝɞɟ     Ƚ˅ = ͺ,͹ ȼɬ/ɦ2·ɨɋ - ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ 
ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ; Ɂଵ= 0,123 ɦ; ɉଵ= 0,13 ȼɬ/(ɦ ∙ ˚ɋ); ɉଶ= 0,038 ȼɬ/(ɦ ∙ ˚ɋ); Ɂଷ= 0,01 ɦ; ɉଷ= 0,13 ȼɬ/(ɦ ∙ ˚ɋ); 
           Ƚː = ͳʹ ȼɬ/ɦ2·ɨɋ - ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɧɚɪɭɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ 
ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ. 

ɉɪɢɧɢɦɚɟɦ ɬɨɥɳɢɧɭ ɭɬɟɩɥɢɬɟɥɹ 200 ɦɦ. Ɍɨɝɞɚ ɫɨɩɪɨɬɢɜɥɟɧɢɟ 
ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɩɪɢɧɹɬɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɫɨɫɬɚɜɢɬ:  

 R˖˔ˎ = ଵ଼,଻ + ଴,ଵଶଷ଴,ଵଷ + ଴,ଶ଴,଴ଷ଼ + ଴,଴ଵ଴,ଵଷ + ଵଵଶ = ͸,Ͷͺ ɦ2ɨɋ/ȼɬ; 
 R଴˒˓ = ͸,Ͷ · Ͳ,ͺͷ =  ͷ,ͷͳ ɦ2ɨɋ/ȼɬ > ͷ,Ͷ͵ ɦ2∙ ɨɋ/ ȼɬ. 
 
Ɉɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɬɨɥɳɢɧɭ ɭɬɟɩɥɢɬɟɥɹ 200 ɦɦ. Ʉɨɧɫɬɪɭɤɰɢɹ 

ɭɬɟɩɥɟɧɧɨɣ CLT-ɩɚɧɟɥɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ Ⱥ.2. 
 

 
Ɋɢɫɭɧɨɤ Ⱥ.2 – Ʉɨɧɫɬɪɭɤɰɢɹ ɭɬɟɩɥёɧɧɨɣ CLT-ɩɚɧɟɥɢ 
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Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɨɤɧɚ 
ɐɟɥɶ ɪɚɫɱёɬɚ: ɩɨɞɨɛɪɚɬɶ ɤɨɧɫɬɪɭɤɬɢɜɧɨɟ ɪɟɲɟɧɢɟ ɨɤɨɧ.  
Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɬɪɟɛɭɟɦɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ 

ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɨɤɨɧ ɠɢɥɨɝɨ ɞɨɦɚ ɞɥɹ ɝɨɪɨɞɚ Ʉɪɚɫɧɨɹɪɫɤ ɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɢɦ 
ɩɨ ɬɚɛɥɢɰɟ ɜɵɛɪɚɬɶ ɡɚɩɨɥɧɟɧɢɟ ɫɜɟɬɨɜɨɝɨ ɩɪɨёɦɚ ɩɪɢ ɡɚɞɚɧɧɨɦ ɤɨɧɫɬɪɭɤɬɢɜɧɨɦ 
ɪɟɲɟɧɢɢ ɨɤɨɧɧɵɯ ɛɥɨɤɨɜ.  

ȼɟɥɢɱɢɧɚ ɝɪɚɞɭɫɨ - ɫɭɬɨɤ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ ȽɋɈɉ = 6454,1 
°ɋ∙ɫɭɬ/ɝɨɞ, ɬ.ɤ. ɩɨɥɭɱɟɧɧɚɹ ɜɟɥɢɱɢɧɚ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɬɚɛɥɢɱɧɵɯ ɡɧɚɱɟɧɢɣ [7, ɬɚɛɥ. 
3], ɧɨɪɦɢɪɭɟɦɨɟ ɡɧɚɱɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɨɤɨɧ ɨɩɪɟɞɟɥɹɟɦ ɩɨ 
ɮɨɪɦɭɥɟ (Ⱥ.2), ɝɞɟ ɤɨɷɮɮɢɰɢɟɧɬɵ a = 0,00005, b = 0,3 ɩɪɢɧɢɦɚɟɦ ɫɨɝɥɚɫɧɨ [7, 
ɬɚɛɥ.3] 

 R ଴̞˓ = Ͳ,ͲͲͲͲͷ ∙ ͸ͶͷͶ,ͳ + Ͳ,͵ = Ͳ,͸ʹ ˏଶ℃/В˕.  
 
ɋɨɝɥɚɫɧɨ [7], ɩɪɢɜɟɞɟɧɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɨɬɞɟɥɶɧɵɯ 

ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɞɨɥɠɧɵ ɛɵɬɶ ɧɟ ɦɟɧɶɲɟ ɧɨɪɦɢɪɭɟɦɵɯ ɡɧɚɱɟɧɢɣ 
(ɩɨɷɥɟɦɟɧɬɧɵɟ ɬɪɟɛɨɜɚɧɢɹ).  

ȼɵɛɢɪɚɟɦ ɡɚɩɨɥɧɟɧɢɟ ɫɜɟɬɨɜɵɯ ɩɪɨёɦɨɜ – ɞɜɭɯɤɚɦɟɪɧɵɣ ɫɬɟɤɥɨɩɚɤɟɬ ɫ 
ɬɟɩɥɨɨɬɪɚɠɚɸɳɢɦ ɩɨɤɪɵɬɢɟɦ 4M1-8Ar-4M1-8Ar-ɂ4 ɫ R˒˓ = Ͳ,͸ͷ ˏଶ℃/В˕ . 
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ɉɊɂɅɈɀȿɇɂȿ Ȼ 
 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɤɨɥɨɧɧ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ SCAD 
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Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɰɟɧɬɪɚɥɶɧɨ ɫɠɚɬɨɣ ɤɨɥɨɧɧɵ 
ɋɨɝɥɚɫɧɨ ɩ. 2.3.1 ɧɚ ɤɨɥɨɧɧɭ, ɪɚɫɩɨɥɨɠɟɧɧɭɸ ɧɚ ɩɟɪɟɫɟɱɟɧɢɢ ɨɫɟɣ Ȼ ɢ 2, 

ɤɚɤ ɰɟɧɬɪɚɥɶɧɨ ɫɠɚɬɭɸ, ɞɟɣɫɬɜɭɸɬ ɬɪɢ ɜɢɞɚ ɧɚɝɪɭɡɨɤ: 
- ɩɨɫɬɨɹɧɧɚɹ (N1 = 61,09 ɤɇ); 
- ɜɪɟɦɟɧɧɚɹ (N2 = 68,67 ɤɇ); 
- ɫɧɟɝɨɜɚɹ (N3 = 40,06 ɤɇ) 
ɗɩɸɪɵ ɭɫɢɥɢɣ, ɜɨɡɧɢɤɚɸɳɢɯ ɩɪɢ ɞɟɣɫɬɜɢɢ ɞɚɧɧɵɯ ɧɚɝɪɭɡɨɤ, 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ Ȼ.1-Ȼ.3 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ɗɩɸɪɚ ɫ ɦɚɤɫɢɦɚɥɶɧɵɦ 
ɭɫɢɥɢɟɦ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ Ȼ.4. 

 
Ɋɢɫɭɧɨɤ Ȼ.1 – ɗɩɸɪɚ ɩɪɨɞɨɥɶɧɵɯ ɫɢɥ, ɜɨɡɧɢɤɚɸɳɢɯ ɩɪɢ ɞɟɣɫɬɜɢɢ ɧɚ ɤɨɥɨɧɧɭ 

ɩɨɫɬɨɹɧɧɨɣ ɧɚɝɪɭɡɤɢ 



107 
 

 
Ɋɢɫɭɧɨɤ Ȼ.2 – ɗɩɸɪɚ ɩɪɨɞɨɥɶɧɵɯ ɫɢɥ, ɜɨɡɧɢɤɚɸɳɢɯ ɩɪɢ ɞɟɣɫɬɜɢɢ ɧɚ ɤɨɥɨɧɧɭ 

ɜɪɟɦɟɧɧɨɣ ɧɚɝɪɭɡɤɢ 
 

 
Ɋɢɫɭɧɨɤ Ȼ.3 – ɗɩɸɪɚ ɩɪɨɞɨɥɶɧɵɯ ɫɢɥ, ɜɨɡɧɢɤɚɸɳɢɯ ɩɪɢ ɞɟɣɫɬɜɢɢ ɧɚ ɤɨɥɨɧɧɭ 

ɫɧɟɝɨɜɨɣ ɧɚɝɪɭɡɤɢ 
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Ɋɢɫɭɧɨɤ Ȼ.4 – ɗɩɸɪɚ ɫ ɦɚɤɫɢɦɚɥɶɧɵɦ ɭɫɢɥɢɟɦ, ɜɨɡɧɢɤɚɸɳɢɦ ɩɪɢ ɞɟɣɫɬɜɢɢ ɧɚ 

ɤɨɥɨɧɧɭ ɜɫɟɯ ɧɚɝɪɭɡɨɤ 
 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɜɧɟɰɟɧɬɪɟɧɧɨ ɫɠɚɬɨɣ ɤɨɥɨɧɧɵ 
ɋɨɝɥɚɫɧɨ ɩ. 2.3.2 ɧɚ ɤɨɥɨɧɧɭ, ɪɚɫɩɨɥɨɠɟɧɧɭɸ ɧɚ ɩɟɪɟɫɟɱɟɧɢɢ ɨɫɟɣ Ȼ ɢ 1, 

ɤɚɤ ɰɟɧɬɪɚɥɶɧɨ ɫɠɚɬɭɸ, ɞɟɣɫɬɜɭɸɬ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɧɚɝɪɭɡɨɤ: 
- ɩɨɫɬɨɹɧɧɚɹ (N1 = 21,84 ɤɇ; Nɫɬ = 12,42 ɤɇ; Mɫɬ = 3,23 ɤɇɦ); 
- ɜɪɟɦɟɧɧɚɹ (N2 = 22,05 ɤɇ); 
- ɫɧɟɝɨɜɚɹ (N3 = 12,86 ɤɇ); 
- ɜɟɬɪɨɜɚɹ (qm = 0,92 ɤɇ/ɦ). 
ɗɩɸɪɵ ɩɪɨɞɨɥɶɧɵɯ ɫɢɥ, ɜɨɡɧɢɤɚɸɳɢɯ ɩɪɢ ɞɟɣɫɬɜɢɢ ɞɚɧɧɵɯ ɧɚɝɪɭɡɨɤ, 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ Ȼ.5-Ȼ.7 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɷɩɸɪɵ ɦɨɦɟɧɬɨɜ ɧɚ ɪɢɫɭɧɤɚɯ 
Ȼ.9-Ȼ.10. ɗɩɸɪɚ ɩɪɨɞɨɥɶɧɵɯ ɫɢɥ ɫ ɦɚɤɫɢɦɚɥɶɧɵɦ ɭɫɢɥɢɟɦ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ Ȼ.8.  
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Ɋɢɫɭɧɨɤ Ȼ.5 – ɗɩɸɪɚ ɩɪɨɞɨɥɶɧɵɯ ɫɢɥ, ɜɨɡɧɢɤɚɸɳɢɯ ɩɪɢ ɞɟɣɫɬɜɢɢ ɧɚ ɤɨɥɨɧɧɭ 

ɩɨɫɬɨɹɧɧɨɣ ɧɚɝɪɭɡɤɢ 

 
Ɋɢɫɭɧɨɤ Ȼ.6 – ɗɩɸɪɚ ɩɪɨɞɨɥɶɧɵɯ ɫɢɥ, ɜɨɡɧɢɤɚɸɳɢɯ ɩɪɢ ɞɟɣɫɬɜɢɢ ɧɚ ɤɨɥɨɧɧɭ 

ɜɪɟɦɟɧɧɨɣ ɧɚɝɪɭɡɤɢ 
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Ɋɢɫɭɧɨɤ Ȼ.7 – ɗɩɸɪɚ ɩɪɨɞɨɥɶɧɵɯ ɫɢɥ, ɜɨɡɧɢɤɚɸɳɢɯ ɩɪɢ ɞɟɣɫɬɜɢɢ ɧɚ ɤɨɥɨɧɧɭ 

ɫɧɟɝɨɜɨɣ ɧɚɝɪɭɡɤɢ 
 

 
Ɋɢɫɭɧɨɤ Ȼ.8 – ɗɩɸɪɚ ɫ ɦɚɤɫɢɦɚɥɶɧɵɦ ɭɫɢɥɢɟɦ, ɜɨɡɧɢɤɚɸɳɢɦ ɩɪɢ ɞɟɣɫɬɜɢɢ ɧɚ 

ɤɨɥɨɧɧɭ ɜɫɟɯ ɧɚɝɪɭɡɨɤ 
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Ɋɢɫɭɧɨɤ Ȼ.9 – ɗɩɸɪɚ ɦɨɦɟɧɬɨɜ, ɜɨɡɧɢɤɚɸɳɢɯ ɩɪɢ ɞɟɣɫɬɜɢɢ ɧɚ ɤɨɥɨɧɧɭ 

ɜɟɬɪɨɜɨɣ ɧɚɝɪɭɡɤɢ 
 

 
Ɋɢɫɭɧɨɤ Ȼ.10 – ɗɩɸɪɚ ɦɨɦɟɧɬɨɜ, ɜɨɡɧɢɤɚɸɳɢɯ ɩɪɢ ɞɟɣɫɬɜɢɢ ɧɚ ɤɨɥɨɧɧɭ ɜɫɟɯ 

ɧɚɝɪɭɡɨɤ 
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ɉɊɂɅɈɀȿɇɂȿ ȼ 
 

Ʌɨɤɚɥɶɧɵɣ ɫɦɟɬɧɵɣ ɪɚɫɱɟɬ ɧɚ ɜɨɡɜɟɞɟɧɢɟ ɤɚɪɤɚɫɚ ɡɞɚɧɢɹ 
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        Наименование работ
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При заготовке и сборке (монтаже) деревянных конструкций необходимо предусматривать
мероприятия по предупреждению воздействия на работников следующих опасных и вредных
производственных факторов, связанных с характером работы:
-подвижные части производственного оборудования;
-передвигающиеся изделия, заготовки, материалы;
-расположение рабочего места вблизи перепада по высоте 1,3 м и более;
-острые кромки, заусенцы и шероховатость на поверхностях материалов и конструкций;
-токсические, химические, опасные и вредные производственные факторы.

При наличии опасных и вредных производственных факторов, безопасность сборки
(монтажа) деревянных конструкций должна быть обеспечена на основе выполнения
содержащихся в организационно-технологической документации (ПОС, ППР и другие)
следующих решений по
охране труда:
-обеспечение безопасности рабочих мест на высоте;
-определение последовательности установки конструкций;
-обеспечение устойчивости конструкций и частей здания в процессе сборки;
-определение схем и способов укрупнительной сборки элементов конструкций;
-меры безопасности при проведении работ по антисептированию и огнезащитной
обработке древесины.

Элементы конструкций следует подавать на место сборки в готовом виде.
Производить заготовку конструкций на подмостях и возведенных конструкциях (за
исключением пригонки деталей по месту) запрещается.

Указания по технике безопасности и
охране труда
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Условные обозначения

1-20 - последовательность монтажа колонн жилого дома
16'-36' - последовательность монтажа балок жилого дома
141''-230'' - последовательность монтажа плит перекрытий
жилого дома

1-10 - последовательность монтажа колонн
общественного здания
1'-20' - последовательность монтажа балок
общественного здания
1''-112'' - последовательность монтажа плит перекрытий
общественного здания

22

CLT-плиты
перекрытия

Пирамида

1
5
0
0



БР-08.03.01.01 ОС

ФГАОУ "Сибирский федеральный университет"
Инженерной-строительный институт

Изм. Кол. уч. Лист № док. Подп. Дата
Разработал Усова К.С. Исследование НДС узловых соединений

клееных панелей типа CLT в рамках
разработки рабочей документации

общественного здания в г. Красноярске

Стадия Лист Листов
Консультант Данилович Е.В.

Р 1 1
Руководитель Плясунова М.А.

График производства работ СКиУСН.контроль Плясунова М.А.

Зав.кафедрой Деордиев С.В.

График производства работ
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График движения рабочих по объектуЧисло рабочих

Технико-экономические показатели
Наименование Ед.

изм.Кол-воПоз.

1
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Объём работ т1373

Трудоёмкость
чел-
см3915,8

Количество работающих чел168

Выработка на одного рабочего в смену т8,17

Продолжительность работ дни500

Количество смен смена52

Стоимость работ по калькуляции
руб.
-коп30941,4
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Инженерной-строительный институт

Изм. Кол. уч. Лист № док. Подп. Дата
Разработал Усова К.С. Детский сад из многослойных клеевых

панелей типа CLT на 100 мест в
г.Красноярске

Стадия Лист Листов
Консультант Казакова Е.В.

Р 2
Руководитель Плясунова М.А.

План на отм. +3,000; План на отм. +9,000;
Узел 1; Узел 2 СКиУСН.контроль Плясунова М.А.

Зав.кафедрой Деордиев С.В.

10
0
0

1 1

ОК-3
3590 1700 2010 1500 1500 1000 37652000 1500 1500 1000 3000

1 1

ОК-3
2000 1500 1500 1000 3000 3590 1700 2010 1500 1500 1000 3765

3
7
6
0



ОК-1 ОК-1 ОК-1 ОК-1 ОК-1 ОК-1 ОК-1 ОК-1ОК-3 ОК-3 ОК-3 ОК-3

ОК
-1

ОК
-1

ОК
-1

ОК
-1

ОК
-1

ОК
-3

ОК
-3

ОК
-3

ОК-1 ОК-3 ОК-3 ОК-3 ОК-3 ОК-3

13
0
0

7
9
0

4
0
10

7
9
0

11
10

7
9
0

9
10

7
9
0

9
10

3
5
0
0

3
5
0
0

3
5
0
0

14
0
0
0

3
5
0
0

А

Б

В

Г

Д

2358 790 2710 790 2410 790 2510 790 2796 1700 1800 1700 1914 790 1860 790 1946 1700 2216 790 946 1700 864 790 2247

4
9
2
0

17
0
0

2
0
0
0

17
0
0

19
0
0

17
0
0

12
0
0

2000 790 2500 1700 5600 1700 1700 3590 2855

3500 7400 4025 6000 5300 7550 7450

41225

1 2 3 4 5 6 7 8

1

2

3 4

5

6
7

8

9

10

11

15

12

13

14
25

26

2423

27

20 21 22

28

16

17

18

19

30

29

1

2

2

3 3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3 3

3

3 3

3

4

4

4

4

4

План на отм. 0,000

1500 1148

БР-08.03.01.01-АР

ФГАОУ "Сибирский федеральный университет"
Инженерной-строительный институт

Изм. Кол. уч. Лист № док. Подп. Дата
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Руководитель Плясунова М.А.

Фасад 8-1; Разрез 1-1; План на отм. 0,000;
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Изм. Кол. уч. Лист № док. Подп. Дата
Разработал Усова К.С. Исследование НДС узловых соединений

клееных панелей типа CLT в рамках
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общественного здания в г. Красноярске

Стадия Лист Листов
Консультант Иванова О.А.

Р 1 1
Руководитель Плясунова М.А.

План фундамента; Спецификация элементов ФМ-1;
Ведомость расхода стали;

Инженерно-геологическая колонка; ФМ-1; Разрез 1-1;
Разрез 2-2; Узел защемления фундамента с колонной

СКиУСН.контроль Плясунова М.А.

Зав.кафедрой Деордиев С.В.

Поз. Обозначение Наименование Кол. Масса
ед., кг Прим.
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- - 12,83

12,831,15 1,15

12,83

13,98

1 За условную отметку 0.000 принята отметка чистого пола первого этажа здания.
2 Основанием служит глина полутвердая с техническими характеристиками (С=47 кПа; ɸ=18° град;
Е=18 МПа).
3 Арматуру принять по ГОСТ34028-2016.
4 Обратную засыпку выполнить местными дренирующими грунтами или ПГС, с тщательным уплотнением
послойно, слоями толщиной 300 мм.
5 Для защиты фундаментов от замачивания по периметру здания устраивать отмостку шириной не
менее 1,2 м.
6 Под подошвой выполнить бетонную подготовку толщиной 100 мм из бетона B7,5.
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Разработал Усова К.С. Исследование НДС узловых соединений

клееных панелей типа CLT в рамках
разработки рабочей документации

общественного здания в г. Красноярске

Стадия Лист Листов
Консультант Плясунова М.А.
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Руководитель Плясунова М.А.

Узел 2; Узел 3; Узел 4; Узел 5; Расчетная и
геометрическая схемы колонны; Расчетная и

геометрическая схемы балки; Расчетная и
геометрическая схемы плиты перекрытия

СКиУСН.контроль Плясунова М.А.

Зав.кафедрой Деордиев С.В.
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Нагельные болты ∅15

Сварной столик

Анкерный болт ∅20

Гидроизоляционный
слой 0,000

Фундамент

К1

900

7 А

Нагельные болты ∅15

Анкерный болт ∅20

Гидроизоляционный
слой

4

2

1 Работать совместно с листом 1.
2 Для изготовления стеновых CLT-панелей применить древесину сосны 3-го сорта влажностью 12%.
3 Для изготовления CLT-плит покрытия и перекрытия применить древесину сосны 3-го сорта
влажностью 12%.
4 Для изготовления клеедощатых колонн применить древесину сосны 3-го сорта влажностью 12%.
5 Для изготовления клееных балок покрытия и перекрытия применить древесину сосны 1-го сорта
влажностью 12%.
6 Для изготовления всех основных клееных конструкций принять клей марки ФРФ-50 по ГОСТ33122-2014.
7 Снижение пожарной опасности элементов конструкции обеспечить применением огнезащитных составов
согласно пункту 10 СП64.13330.2017.
8 Для защиты деревянных конструкций от коррозии выполнить антиспетирование поверхности и
покрытие лакокрасочными составами в соответствии с требованиями раздела 6 СП28.13330.2017.
9 Для устройства соединения на вклеенных стержнях использовать эпоксидный клей, стержни принять из
арматуры класса А400 с расчётным сопротивлением R=400 МПа по ГОСТ5781-82.
10 Для устройства соединений на винтах использовать винты d=16мм, l=58 мм по ГОСТ1491-80.
11 Для устройства болтовых соединений использовать болты класса точности В d=8мм по ГОСТ7798-70.
12 Для устройство нагельных соединений использовать нагели d=15 мм по ГОСТ56711-2015.
13 Для устройства соединений на анкерных болтах использовать анкеты d=20 мм по ГОСТ 56731-2015.
14 Металлические соединительные детали должны быть защищены от коррозии в соответствии с
требованиями раздела 9 СП28.13330.2017.
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Спецификация монтажных элементов
СКиУСН.контроль Плясунова М.А.

Зав.кафедрой Деордиев С.В.

Поз. Обозначение Наименование Кол.
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Схема расположения основных элементов на отм. 0,000

Г

В

Б

А

1 2 3 4 5 6 7 8

                      1-1

1 Здание спроектировано для применения в районах со снеговой нагрузкой Sq=1,5 кПа (III район) и
ветровой нагрузкой Wo=0,38 кПа (III район)
2 Температурно-влажностные условия эксплуатации А (эксплуатация отапливаемых зданий при
температуре от 12°С до 24°С, относительной влажности воздуха от 50% до 60%) по СП 64.13330.2017
3 Основные строительные конструкции: колонны - клеенодеревянные с жестким опиранием
на фундаменты, несущая конструкция покрытия - клееная балка, стеновое ограждение -
утепленные пятислойные CLT-панели; перекрытия - пятислойные CLT-панели
4 За отметку 0.000 принята отметка чистого пола
5 В процессе эксплуатации увлажнение деревянных конструкций не допускается.
Нормативная влажность деревянных конструкций не более 12%
6 Для защиты фундаментов от увлажнения по периметру здания устраивать отмостку
шириной не менее 1,2 м
7 Читать совместно с листом 2
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ПС28

ПС27

ПС27

-0,123

Клееная балка 344х310х7400

Клееная балка 344х310х4000

Клееная балка 344х310х600

Клееная балка 344х310х5300

Клееная балка 344х310х7500

Клееная балка 344х310х7400

CLT-панель стеновая 3000х215х7400

CLT-панель стеновая 3000х215х4025

CLT-панель стеновая 3000х215х6000

CLT-панель стеновая 3000х215х5300

CLT-панель стеновая 3000х215х7550

CLT-панель стеновая 3000х215х7450

CLT-панель стеновая 3000х215х3500

CLT-панель стеновая 3000х106х6900

CLT-панель стеновая 3000х106х9860

CLT-панель стеновая 3000х106х9860

CLT-панель стеновая 3000х106х1200

CLT-панель стеновая 3000х106х900

CLT-панель стеновая 3000х215х10000

CLT-панель стеновая 3000х215х3500

CLT-панель стеновая 3000х215х2700

CLT-панель стеновая 3000х215х8360

CLT-панель стеновая 3000х106х4235

CLT-панель стеновая 3000х106х2800

CLT-панель стеновая 3000х106х3935

CLT-панель стеновая 3000х106х6000

CLT-панель стеновая 3000х106х1570

CLT-панель стеновая 3000х215х13600

CLT-панель стеновая 3000х215х3500

CLT-панель стеновая 3000х215х3500

CLT-панель стеновая 3000х215х2300
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