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ȼȼȿȾȿɇɂȿ 
 
ɗɧɟɪɝɨɫɛɟɪɟɠɟɧɢɟ ɫ ɤɚɠɞɵɦ ɝɨɞɨɦ ɫɬɚɧɨɜɢɬɫɹ ɜɫɟ ɛɨɥɟɟ ɚɤɬɭɚɥɶɧɨɣ 

ɩɪɨɛɥɟɦɨɣ. Ɉɝɪɚɧɢɱɟɧɧɨɫɬɶ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ, ɜɵɫɨɤɚɹ ɫɬɨɢɦɨɫɬɶ 
ɷɧɟɪɝɢɢ, ɧɟɝɚɬɢɜɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ, ɫɜɹɡɚɧɧɨɟ ɫ ɟɟ 
ɩɪɨɢɡɜɨɞɫɬɜɨɦ, - ɜɫɟ ɷɬɢ ɮɚɤɬɨɪɵ ɧɟɜɨɥɶɧɨ ɧɚɜɨɞɹɬ ɧɚ ɦɵɫɥɶ, ɱɬɨ ɪɚɡɭɦɧɟɣ 
ɫɧɢɠɚɬɶ ɩɨɬɪɟɛɥɟɧɢɟ ɷɧɟɪɝɢɢ, ɧɟɠɟɥɢ ɩɨɫɬɨɹɧɧɨ ɭɜɟɥɢɱɢɜɚɬɶ ɟɟ ɩɪɨɢɡɜɨɞɫɬɜɨ, 
ɚ ɡɧɚɱɢɬ, ɢ ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɛɥɟɦ. ȼɨ ɜɫɟɦ ɦɢɪɟ ɭɠɟ ɞɚɜɧɨ ɜɟɞɟɬɫɹ ɩɨɢɫɤ ɩɭɬɟɣ 
ɭɦɟɧɶɲɟɧɢɹ ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɹ ɡɚ ɫɱɟɬ ɟɝɨ ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ. 

ɂ ɫɬɪɨɢɬɟɥɶɧɵɣ ɤɨɦɩɥɟɤɫ ɹɜɥɹɟɬɫɹ ɱɭɬɶ ɥɢ ɧɟ ɫɚɦɵɦ ɤɪɭɩɧɵɦ 
ɩɨɬɪɟɛɢɬɟɥɟɦ ɷɧɟɪɝɨɪɟɫɭɪɫɨɜ. Ɉɞɧɚɤɨ, ɜ ɨɬɥɢɱɢɟ ɨɬ ɢɧɵɯ ɫɮɟɪ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ 
ɢɦɟɟɬ ɨɝɪɨɦɧɨɟ ɱɢɫɥɨ ɜɨɡɦɨɠɧɨɫɬɟɣ ɢ ɩɭɬɟɣ ɞɥɹ ɷɤɨɧɨɦɢɢ ɷɧɟɪɝɢɢ. 

ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɚɤɬɭɚɥɶɧɚ ɩɪɨɛɥɟɦɚ ɫɧɢɠɟɧɢɹ ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɹ 
ɠɢɥɵɯ ɞɨɦɨɜ, ɱɬɨ ɬɚɤɠɟ ɞɚɥɨ ɬɨɥɱɨɤ ɞɥɹ ɪɚɡɜɢɬɢɹ ɷɧɟɪɝɨɫɛɟɪɟɝɚɸɳɢɯ 
ɬɟɯɧɨɥɨɝɢɣ. ȼ ɚɬɦɨɫɮɟɪɭ ɜ ɪɟɡɭɥɶɬɚɬɟ ɨɛɨɝɪɟɜɚ ɞɨɦɨɜ ɜɵɛɪɚɫɵɜɚɟɬɫɹ ɨɝɪɨɦɧɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɪɚɡɜɢɬɢɸ «ɩɚɪɧɢɤɨɜɨɝɨ ɷɮɮɟɤɬɚ». 
ɗɧɟɪɝɨɫɛɟɪɟɝɚɸɳɢɟ ɬɟɯɧɨɥɨɝɢɢ ɩɨɡɜɨɥɹɸɬ ɪɟɲɢɬɶ ɫɪɚɡɭ ɧɟɫɤɨɥɶɤɨ ɡɚɞɚɱ: 

- ɗɤɨɧɨɦɢɹ ɷɧɟɪɝɨɪɟɫɭɪɫɨɜ 
- ɍɦɟɧɶɲɟɧɢɟ ɡɚɝɪɹɡɧɟɧɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 
- ɍɜɟɥɢɱɟɧɢɟ ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ ɩɪɟɞɩɪɢɹɬɢɣ 
- ɗɧɟɪɝɨɫɛɟɪɟɠɟɧɢɟ ɜ Ɋɨɫɫɢɢ 
ȼ ɞɚɧɧɨɣ ɞɢɫɫɟɪɬɚɰɢɢ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɦɚɥɨɷɬɚɠɧɵɯ 

ɨɞɧɨɤɜɚɪɬɢɪɧɵɯ ɩɚɫɫɢɜɧɵɯ ɠɢɥɵɯ ɞɨɦɨɜ ɜ ɭɫɥɨɜɢɹɯ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ ɢ 
ɪɚɡɪɚɛɨɬɤɚ ɪɟɤɨɦɟɧɞɚɰɢɣ ɩɨ ɤɨɧɫɬɪɭɤɬɢɜɧɵɦ ɢ ɢɧɠɟɧɟɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɦ 
ɪɟɲɟɧɢɹɦ, ɩɪɢɦɟɧɹɟɦɵɦ ɞɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɞɚɧɧɨɝɨ ɜɢɞɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 
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1 ɉɨɧɹɬɢɟ ɩɚɫɫɢɜɧɨɝɨ ɞɨɦɚ 
 
1.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɩɨɧɹɬɢɹ ɩɚɫɫɢɜɧɵɣ ɞɨɦ ɢ ɟɝɨ ɫɩɟɰɢɮɢɤɚ 
 
ɗɧɟɪɝɨɫɛɟɪɟɠɟɧɢɟ ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɦɧɨɝɢɦɢ 

ɪɚɡɜɢɬɵɦɢ ɫɬɪɚɧɚɦɢ ɤɚɤ ɨɞɧɚ ɢɡ ɜɚɠɧɟɣɲɢɯ ɧɚɰɢɨɧɚɥɶɧɨ-ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɢ 
ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɪɨɛɥɟɦ. Ɋɚɫɤɪɵɜɚɹ ɩɪɨɛɥɟɦɭ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɷɤɨɧɨɦɢɤɢ, 
ɧɟɨɛɯɨɞɢɦɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɡɚɬɪɚɬɵ ɧɚ ɷɧɟɪɝɢɸ ɫɟɝɨɞɧɹ ɫɨɫɬɚɜɥɹɸɬ ɛɨɥɶɲɭɸ 
ɱɚɫɬɶ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɥɸɛɨɝɨ ɜɢɞɚ ɭɫɥɭɝ, ɬɨɜɚɪɨɜ ɢɥɢ ɩɪɨɞɭɤɰɢɢ. Ɉɞɧɢɦ ɢɡ 
ɷɮɮɟɤɬɢɜɧɵɯ ɪɟɲɟɧɢɣ ɞɚɧɧɨɣ ɩɪɨɛɥɟɦɵ ɹɜɥɹɟɬɫɹ ɫɬɪɨɢɬɟɥɶɫɬɜɨ «ɩɚɫɫɢɜɧɨɝɨ» 
ɞɨɦɚ. Ɉɞɧɚɤɨ, ɩɪɟɠɞɟ ɱɟɦ ɭɝɥɭɛɥɹɬɶɫɹ ɜ ɬɟɦɭ ɫɨɡɞɚɧɢɹ ɩɚɫɫɢɜɧɵɯ ɞɨɦɨɜ, 
ɧɟɨɛɯɨɞɢɦɨ ɩɨɧɹɬɶ, ɱɬɨ ɜ ɫɟɛɟ ɡɚɤɥɚɞɵɜɚɟɬ ɩɨɧɹɬɢɟ ɩɚɫɫɢɜɧɨɝɨ ɞɨɦɚ. 

ɉɨɧɹɬɢɟ ɩɚɫɫɢɜɧɨɝɨ ɞɨɦɚ ɩɪɟɞɥɨɠɢɥɢ ɜ ɦɚɟ 1988 ɝɨɞɚ ɞɨɤɬɨɪ ȼɨɥɶɮɝɚɧɝ 
Ɏɚɣɫɬ, ɩɨɡɞɧɟɟ ɨɫɧɨɜɚɬɟɥɶ «ɂɧɫɬɢɬɭɬɚ ɩɚɫɫɢɜɧɨɝɨ ɞɨɦɚ» ɜ Ⱦɚɪɦɲɬɚɞɬe 
(Ƚɟɪɦɚɧɢɹ), ɢ ɩɪɨɮɟɫɫɨɪ Ȼɨ Ⱥɞɚɦɫɨɧ ɢɡ Ʌɭɧɞɫɤɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ (ɒɜɟɰɢɹ). ȼ 
ɞɚɥɶɧɟɣɲɟɦ ɢɯ ɤɨɧɰɟɩɰɢɹ ɪɚɡɪɚɛɚɬɵɜɚɥɚɫɶ ɜ ɦɧɨɝɨɱɢɫɥɟɧɧɵɯ 
ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ ɩɪɨɟɤɬɚɯ, ɮɢɧɚɧɫɢɪɭɟɦɵɯ ɡɟɦɥёɣ Ƚɟɫɫɟɧ, Ƚɟɪɦɚɧɢɹ. ȼ 1996 
ɝɨɞɭ ɛɵɥ ɫɨɡɞɚɧ «ɂɧɫɬɢɬɭɬ ɩɚɫɫɢɜɧɨɝɨ ɞɨɦɚ» ɜ ɝɨɪɨɞɟ Ⱦɚɪɦɲɬɚɞɬ. 

Ⱦɥɹ ɩɨɧɢɦɚɧɢɹ ɫɭɳɧɨɫɬɢ «ɩɚɫɫɢɜɧɨɝɨ» ɞɨɦɚ ɫɥɟɞɭɟɬ ɪɚɫɫɦɨɬɪɟɬɶ 
ɧɟɤɨɬɨɪɵɟ ɩɨɞɯɨɞɵ ɤ ɨɩɪɟɞɟɥɟɧɢɸ. Ɍɚɤ, ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ȼ. ɂ. Ɋɟɫɢɧɚ 
ɩɚɫɫɢɜɧɵɣ ɞɨɦ ɢɥɢ ɷɧɟɪɝɨɫɛɟɪɟɝɚɸɳɢɣ ɞɨɦ – ɫɨɨɪɭɠɟɧɢɟ, ɨɫɧɨɜɧɨɣ 
ɨɫɨɛɟɧɧɨɫɬɶɸ ɤɨɬɨɪɨɝɨ ɹɜɥɹɟɬɫɹ ɧɢɡɤɨɟ ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɟ ɡɚ ɫɱёɬ ɩɪɢɦɟɧɟɧɢɹ 
ɩɚɫɫɢɜɧɵɯ ɦɟɬɨɞɨɜ ɷɧɟɪɝɨɫɛɟɪɟɠɟɧɢɹ. ɉɚɫɫɢɜɧɵɣ ɞɨɦ ɩɨɬɪɟɛɥɹɟɬ ɜ ɫɪɟɞɧɟɦ 
ɩɪɢɦɟɪɧɨ 10% ɨɬ ɭɞɟɥɶɧɨɣ ɷɧɟɪɝɢɢ ɧɚ ɟɞɢɧɢɰɭ ɩɥɨɳɚɞɢ, ɩɨɬɪɟɛɥɹɟɦɨɣ 
ɛɨɥɶɲɢɧɫɬɜɨɦ ɬɪɚɞɢɰɢɨɧɧɵɯ ɡɞɚɧɢɣ. 

ȼ ɤɧɢɝɟ ȼɨɥɶɮɝɚɧɝɚ Ɏɚɣɫɬɚ «Ɉɫɧɨɜɧɵɟ ɩɨɥɨɠɟɧɢɹ ɩɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ 
ɩɚɫɫɢɜɧɵɯ ɞɨɦɨɜ» ɩɚɫɫɢɜɧɵɣ ɞɨɦ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ «ɡɞɚɧɢɟ ɫɨ ɫɬɨɥɶ ɦɚɥɵɦ 
ɪɚɫɯɨɞɨɦ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɧɚ ɨɬɨɩɥɟɧɢɟ, ɱɬɨ ɨɬɞɟɥɶɧɚɹ ɫɢɫɬɟɦɚ ɨɬɨɩɥɟɧɢɹ 
ɫɬɚɧɨɜɢɬɫɹ ɧɟɧɭɠɧɨɣ. ɇɟɨɛɯɨɞɢɦɨɟ ɬɟɩɥɨ ɦɨɠɧɨ ɩɨɞɜɟɫɬɢ ɛɥɚɝɨɞɚɪɹ ɭɠɟ 
ɢɦɟɸɳɟɣɫɹ ɫɢɫɬɟɦɟ ɜɟɧɬɢɥɹɰɢɢ» [1]. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɜ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɨɟ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ 
ɜɵɜɨɞ, ɱɬɨ «ɩɚɫɫɢɜɧɵɟ» ɞɨɦɚ – ɷɬɨ ɡɞɚɧɢɹ ɫ ɧɟɡɧɚɱɢɬɟɥɶɧɵɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ ɤ 
ɬɟɩɥɨɨɫɧɚɛɠɟɧɢɸ, ɤɨɬɨɪɵɟ ɧɟ ɧɭɠɞɚɸɬɫɹ ɜ ɚɤɬɢɜɧɨɦ ɨɬɨɩɥɟɧɢɢ. Ɍɚɤɢɟ ɞɨɦɚ 
ɞɨɥɠɧɵ ɛɵɬɶ «ɩɚɫɫɢɜɧɨ» ɬɟɩɥɵɦɢ, ɢɫɩɨɥɶɡɭɹ ɢɦɟɸɳɢɟɫɹ ɜɧɭɬɪɟɧɧɢɟ 
ɢɫɬɨɱɧɢɤɢ ɬɟɩɥɚ, ɫɨɥɧɟɱɧɭɸ ɷɧɟɪɝɢɸ, ɩɨɩɚɞɚɸɳɭɸ ɱɟɪɟɡ ɨɤɧɚ ɢ ɧɚɝɪɟɜɚɸɳɭɸ 
ɜɨɡɞɭɯ. 

Ɍɟɩɥɨɢɡɨɥɹɰɢɹ ɡɞɚɧɢɹ ɫɱɢɬɚɟɬɫɹ ɫɚɦɨɣ ɥɭɱɲɟɣ ɬɨɝɞɚ, ɤɨɝɞɚ ɡɧɚɱɢɬɟɥɶɧɨ 
ɫɧɢɠɚɸɬɫɹ ɬɟɩɥɨɩɨɬɟɪɢ. Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ «ɩɚɫɫɢɜɧɨɝɨ ɞɨɦɚ» 
ɫɥɟɞɭɟɬ ɫɭɳɟɫɬɜɟɧɧɨ ɩɟɪɟɫɦɨɬɪɟɬɶ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ ɬɢɩɨɜɵɯ 
ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ. ȼ ɬɚɤɨɦ ɞɨɦɟ ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɧɚ 
ɨɬɨɩɥɟɧɢɟ ɧɟ ɞɨɥɠɟɧ ɩɪɟɜɵɲɚɬɶ 15 ɤȼɬɱ/(ɦ2 ɝɨɞ). ɗɬɨ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɪɚɫɱɟɬɧɨɣ ɦɨɳɧɨɫɬɢ ɩɨɞɨɝɪɟɜɚ 7-10 ȼɬ ɧɚ ɤɜɚɞɪɚɬɧɵɣ ɦɟɬɪ, ɱɬɨ 
ɫɨɫɬɚɜɥɹɟɬ 10% ɨɬ ɭɪɨɜɧɹ ɪɚɫɱɟɬɧɨɣ ɦɨɳɧɨɫɬɢ ɨɬɨɩɢɬɟɥɶɧɵɯ ɫɢɫɬɟɦ ɨɛɵɱɧɵɯ 
ɞɨɦɨɜ. Ɉɛɳɟɟ ɩɨɬɪɟɛɥɟɧɢɟ ɩɟɪɜɢɱɧɨɣ ɷɧɟɪɝɢɢ ɞɥɹ ɜɫɟɯ ɛɵɬɨɜɵɯ ɧɭɠɞ 
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(ɨɬɨɩɥɟɧɢɟ, ɝɨɪɹɱɚɹ ɜɨɞɚ ɢ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɷɧɟɪɝɢɹ), ɧɟ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ 120 
ɤȼɬɱ/(ɦ2 ɝɨɞ). 

ȼ ɫɜɹɡɢ ɫ ɤɥɢɦɚɬɢɱɟɫɤɢɦ ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɫɟɜɟɪɧɵɯ ɪɟɝɢɨɧɨɜ, ɢɧɢɰɢɚɬɢɜɚ 
PEP (Promotion of European Passive houses) ɩɪɟɞɥɚɝɚɟɬ ɜɧɟɫɬɢ ɢɡɦɟɧɟɧɢɹ, 
ɤɚɫɚɸɳɢɟɫɹ ɧɨɪɦɚɬɢɜɧɨɝɨ (ɞɥɹ ɰɟɥɟɣ ɫɟɪɬɢɮɢɤɚɰɢɢ) ɭɞɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ 
ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɞɥɹ «ɫɟɜɟɪɧɵɯ ɫɬɪɚɧ», ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜɵɲɟ 60° ɲɢɪɨɬɵ, 
ɭɜɟɥɢɱɢɜ ɟɝɨ ɞɨ 20-30 kWh/m2 ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɧɤɪɟɬɧɵɯ ɤɥɢɦɚɬɢɱɟɫɤɢɯ 
ɭɫɥɨɜɢɣ ɦɟɫɬɨɧɚɯɨɠɞɟɧɢɹ. Ⱦɥɹ ɩɟɪɜɢɱɧɨɣ ɷɧɟɪɝɢɢ ɩɪɟɞɥɚɝɚɟɦɵɣ ɧɨɪɦɚɬɢɜ 
ɦɨɠɟɬ ɫɨɫɬɚɜɢɬɶ 120 – 140 kWh/m2. Ɍɟɦ ɧɟ ɦɟɧɟɟ, ɞɟɣɫɬɜɭɸɳɢɟ ɜ ɧɚɫɬɨɹɳɟɟ 
ɜɪɟɦɹ ɤɪɢɬɟɪɢɢ ɫɟɪɬɢɮɢɤɚɰɢɢ ɩɚɫɫɢɜɧɵɯ ɞɨɦ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬ ɦɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɜ ɪɚɡɦɟɪɟ 15 kWh/(m²a) ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɪɟɝɢɨɧɚ. 

ȼ ɢɞɟɚɥɟ, ɩɚɫɫɢɜɧɵɣ ɞɨɦ ɞɨɥɠɟɧ ɛɵɬɶ ɧɟɡɚɜɢɫɢɦɨɣ ɷɧɟɪɝɨɫɢɫɬɟɦɨɣ, 
ɤɨɬɨɪɚɹ ɧɟ ɬɪɟɛɭɟɬ ɪɚɫɯɨɞɨɜ ɧɚ ɨɛɟɫɩɟɱɟɧɢɟ ɤɨɦɮɨɪɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ. 
Ɉɬɨɩɥɟɧɢɟ ɬɚɤɨɝɨ ɞɨɦɚ ɞɨɥɠɧɨ ɩɪɨɢɫɯɨɞɢɬɶ ɛɥɚɝɨɞɚɪɹ ɬɟɩɥɭ, ɜɵɞɟɥɹɟɦɨɦɭ 
ɠɢɜɭɳɢɦɢ ɜ ɞɨɦɟ ɥɸɞɶɦɢ ɢ ɛɵɬɨɜɵɦɢ ɩɪɢɛɨɪɚɦɢ. ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ 
ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɨɛɨɝɪɟɜɚ, ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɚɥɶɬɟɪɧɚɬɢɜɧɵɟ ɢɫɬɨɱɧɢɤɢ 
ɷɧɟɪɝɢɢ. Ƚɨɪɹɱɟɟ ɜɨɞɨɫɧɚɛɠɟɧɢɟ ɦɨɠɟɬ ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ ɡɚ ɫɱɟɬ ɪɚɡɥɢɱɧɵɯ 
ɭɫɬɪɨɣɫɬɜ: ɬɟɩɥɨɜɵɯ ɧɚɫɨɫɨɜ ɢɥɢ ɫɨɥɧɟɱɧɵɯ ɜɨɞɨɧɚɝɪɟɜɚɬɟɥɟɣ. Ɋɟɲɚɬɶ 
ɩɪɨɛɥɟɦɭ ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɹ ɡɞɚɧɢɹ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɡɚ ɫɱɟɬ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ 
ɚɪɯɢɬɟɤɬɭɪɧɨɝɨ ɪɟɲɟɧɢɹ, ɚ ɜ ɫɥɭɱɚɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ 
ɨɯɥɚɠɞɟɧɢɹ – ɡɚ ɫɱɟɬ ɚɥɶɬɟɪɧɚɬɢɜɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ, ɧɚɩɪɢɦɟɪ, 
ɝɟɨɬɟɪɦɚɥɶɧɨɝɨ ɬɟɩɥɨɜɨɝɨ ɧɚɫɨɫɚ. 

ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɩɚɫɫɢɜɧɨɝɨ ɞɨɦɚ ɞɨɥɠɧɵ ɫɨɛɥɸɞɚɬɶɫɹ ɫɥɟɞɭɸɳɢɟ 
ɩɪɢɧɰɢɩɵ: 

 ɤɨɦɩɚɤɬɧɨɫɬɶ;  
 ɤɚɱɟɫɬɜɟɧɧɨɟ ɢ ɷɮɮɟɤɬɢɜɧɨɟ ɭɬɟɩɥɟɧɢɟ;  
 ɨɬɫɭɬɫɬɜɢɟ ɦɨɫɬɢɤɨɜ ɯɨɥɨɞɚ ɜ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɹɯ ɢ ɭɡɥɚɯ 

ɩɪɢɦɵɤɚɧɢɣ;  
 ɩɪɚɜɢɥɶɧɚɹ ɝɟɨɦɟɬɪɢɹ ɡɞɚɧɢɹ;  
 ɡɨɧɢɪɨɜɚɧɢɟ; 
 ɚ ɬɚɤɠɟ ɨɪɢɟɧɬɚɰɢɹ ɩɨ ɫɬɨɪɨɧɚɦ ɫɜɟɬɚ ɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɪɨɡɵ ɜɟɬɪɨɜ.  
Ɂɚɱɚɫɬɭɸ ɜ «ɩɚɫɫɢɜɧɨɦ» ɞɨɦɟ ɨɛɹɡɚɬɟɥɶɧɵɦ ɹɜɥɹɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

ɫɢɫɬɟɦɵ ɩɪɢɬɨɱɧɨ-ɜɵɬɹɠɧɨɣ ɜɟɧɬɢɥɹɰɢɢ ɫ ɪɟɤɭɩɟɪɚɰɢɟɣ, ɤɨɬɨɪɚɹ ɩɨɡɜɨɥɹɟɬ 
ɜɬɨɪɢɱɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɬɟɩɥɨ ɨɬɜɨɞɢɦɨɝɨ ɡɚɝɪɹɡɧɟɧɧɨɝɨ ɜɨɡɞɭɯɚ ɞɥɹ ɧɚɝɪɟɜɚ 
ɩɪɢɬɨɱɧɨɝɨ ɯɨɥɨɞɧɨɝɨ ɜɨɡɞɭɯɚ. 

ɋɯɟɦɚ ɭɫɬɪɨɣɫɬɜɚ ɜɟɧɬɢɥɹɰɢɢ ɩɚɫɫɢɜɧɨɝɨ ɞɨɦɚ ɨɬɪɚɠɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 1.1. 
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Ɋɢɫɭɧɨɤ 1.1 – ɉɪɢɧɰɢɩ ɩɚɫɫɢɜɧɨɝɨ ɞɨɦɚ 

 
Ɉɫɧɨɜɧɵɟ ɫɩɨɫɨɛɵ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɝɨ ɞɨɦɚ ɦɨɠɧɨ 

ɪɚɡɛɢɬɶ ɧɚ ɧɟɫɤɨɥɶɤɨ ɜɚɠɧɵɯ ɪɚɡɞɟɥɨɜ: 
- Ɉɛɴɟɦɧɨ-ɩɥɚɧɢɪɨɜɨɱɧɵɟ ɪɟɲɟɧɢɹ; 
- Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ ɪɟɲɟɧɢɹ; 
- ɂɧɠɟɧɟɪɧɵɟ ɢ ɬɟɯɧɢɱɟɫɤɢɟ ɪɟɲɟɧɢɹ. 
Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɨɩɪɟɞɟɥɢɬɶɫɹ ɫ ɬɟɦ, ɤɚɤɢɟ ɪɟɲɟɧɢɹ ɪɚɰɢɨɧɚɥɶɧɨ 

ɩɪɢɦɟɧɹɬɶ ɜ ɭɫɥɨɜɢɹɯ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ ɢ ɤɚɤɢɟ ɬɪɟɛɭɸɬɫɹ ɞɨɪɚɛɨɬɤɢ, 
ɧɟɨɛɯɨɞɢɦɨ ɨɛɪɚɬɢɬɶɫɹ ɤ ɨɩɵɬɭ ɢ ɪɟɲɟɧɢɹɦ, ɡɚɪɟɤɨɦɟɧɞɨɜɚɜɲɢɦ ɫɟɛɹ ɜ 
ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɩɚɫɫɢɜɧɵɯ ɞɨɦɨɜ ɧɚ Ɋɨɫɫɢɣɫɤɨɣ ɬɟɪɪɢɬɨɪɢɢ ɢ ɡɚ ɪɭɛɟɠɨɦ. 
Ⱦɟɬɚɥɶɧɨɟ ɨɩɢɫɚɧɢɟ ɤɚɠɞɨɝɨ ɪɟɲɟɧɢɹ ɩɪɢɜɟɞɟɧɨ ɜ ɩɨɫɥɟɞɭɸɳɢɯ ɩɭɧɤɬɚɯ 
ɞɚɧɧɨɣ ɝɥɚɜɵ. 

 
1.2 Ɉɛɴɟɦɧɨ-ɩɥɚɧɢɪɨɜɨɱɧɵɟ ɪɟɲɟɧɢɹ 

 
ɉɨɞ ɨɛɴёɦɧɵɦ ɩɥɚɧɢɪɨɜɚɧɢɟɦ ɩɨɞɪɚɡɭɦɟɜɚɸɬ ɪɚɫɩɨɥɨɠɟɧɢɟ ɢ 

ɤɨɦɩɨɧɨɜɤɭ ɡɞɚɧɢɣ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɷɤɨɧɨɦɢɱɟɫɤɢɦɢ, ɮɭɧɤɰɢɨɧɚɥɶɧɵɦɢ, 
ɬɟɯɧɢɱɟɫɤɢɦɢ ɢ ɚɪɯɢɬɟɤɬɭɪɧɨ-ɯɭɞɨɠɟɫɬɜɟɧɧɵɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ. 

ȼ ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɧɵɯ ɨɛɴɟɦɧɨ-ɩɥɚɧɢɪɨɜɨɱɧɵɯ ɩɪɢɧɰɢɩɨɜ ɦɨɠɧɨ 
ɜɵɞɟɥɢɬɶ ɫɥɟɞɭɸɳɢɟ: 

 ɦɚɤɫɢɦɚɥɶɧɚɹ ɤɨɦɩɚɤɬɧɨɫɬɶ ɡɞɚɧɢɹ. Ʉɨɦɩɚɤɬɧɨɫɬɶ — ɷɬɨ ɫɨɨɬɧɨɲɟɧɢɟ 
ɩɥɨɳɚɞɢ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ (ɨɛɨɥɨɱɤɢ ɡɞɚɧɢɹ) ɢ ɜɫɟɝɨ ɨɛɴɟɦɚ ɡɞɚɧɢɹ 
(ɟɝɨ ɩɨɥɟɡɧɨɣ ɩɥɨɳɚɞɢ). ɑɟɦ ɦɟɧɶɲɟ ɩɥɨɳɚɞɶ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɩɨ 
ɨɬɧɨɲɟɧɢɸ ɤ ɩɨɥɟɡɧɨɣ ɩɥɨɳɚɞɢ ɡɞɚɧɢɹ, ɬɟɦ ɤɨɦɩɚɤɬɧɟɟ ɨɧɨ; 



8 
 

 ɩɨ ɜɨɡɦɨɠɧɨɫɬɢ ɩɨɥɧɨɟ ɨɬɫɭɬɫɬɜɢɟ ɷɪɤɟɪɨɜ, ɜɧɭɬɪɟɧɧɢɯ ɭɝɥɨɜ, 
ɛɚɥɤɨɧɨɜ ɢ ɬ.ɩ. ɂɞɟɚɥɶɧɨɣ ɫɱɢɬɚɟɬɫɹ ɦɚɤɫɢɦɚɥɶɧɚɹ ɩɪɢɛɥɢɠɟɧɧɨɫɬɶ ɮɨɪɦɵ 
ɡɞɚɧɢɹ ɤ ɫɚɦɨɣ ɤɨɦɩɚɤɬɧɨɣ: ɮɨɪɦɚ ɩɨɥɭɲɚɪɚ, ɫɬɨɹɳɟɦɭ ɫɪɟɡɨɦ ɧɚ ɡɟɦɥɟ; 

 ɡɨɧɢɪɨɜɚɧɢɟ: ɪɚɡɞɟɥɟɧɢɟ ɧɚ ɛɭɮɟɪɧɵɟ ɢ ɠɢɥɵɟ ɡɨɧɵ; 
 ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɚɪɯɢɬɟɤɬɭɪɧɵɟ ɷɥɟɦɟɧɬɵ, ɡɚɳɢɳɚɸɳɢɟ ɫɬɪɨɟɧɢɹ ɨɬ 

ɥɟɬɧɟɝɨ ɫɨɥɧɰɚ ɢ ɨɬ ɡɢɦɧɟɝɨ ɜɟɬɪɚ (ɤɨɡɵɪɶɤɢ, ɧɚɜɟɫɵ, ɡɚɝɪɚɠɞɟɧɢɹ ɢ ɬ.ɞ.); 
 ɪɚɫɩɨɥɨɠɟɧɢɟ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɣ ɫ ɫɟɜɟɪɚ ɜ ɤɚɱɟɫɬɜɟ 

ɛɭɮɟɪɧɵɯ ɡɨɧ; 
 ɪɚɫɩɨɥɨɠɟɧɢɟ ɠɢɥɨɣ ɡɨɧɵ ɧɚ ɸɝɨ-ɜɨɫɬɨɤɟ; 
 ɪɚɫɩɨɥɨɠɟɧɢɟ ɡɢɦɧɢɯ ɫɚɞɨɜ ɫ ɸɠɧɨɣ ɫɬɨɪɨɧɵ. 

 
1.3 Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ ɪɟɲɟɧɢɹ 
 
Ʉ ɤɨɧɫɬɪɭɤɬɢɜɧɵɦ ɪɟɲɟɧɢɹɦ ɨɬɧɨɫɢɬɫɹ ɩɨɜɵɲɟɧɢɟ ɬɟɩɥɨɜɨɝɨ 

ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɫɨɤɪɚɳɟɧɢɟ ɭɬɟɱɟɤ ɬɟɩɥɚ. 
ȼ ɩɨɧɹɬɢɟ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɜɯɨɞɹɬ ɫɬɟɧɵ, ɤɪɵɲɚ, ɨɤɧɚ, 

ɜɯɨɞɧɵɟ ɞɜɟɪɢ, ɩɨɥ ɩɟɪɜɨɝɨ ɷɬɚɠɚ, ɮɭɧɞɚɦɟɧɬ. 
Ɉɫɧɨɜɧɵɦɢ ɩɪɢɧɰɢɩɚɦɢ, ɤɨɬɨɪɵɟ ɞɨɥɠɧɵ ɫɨɛɥɸɞɚɬɶɫɹ ɩɪɢ ɩɨɜɵɲɟɧɢɢ 

ɬɟɩɥɨɜɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ, ɹɜɥɹɸɬɫɹ: 
 Ɋɚɡɞɟɥɟɧɢɟ ɮɭɧɤɰɢɣ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɜ ɤɨɧɫɬɪɭɤɰɢɹɯ. 

Ʉɨɧɫɬɪɭɤɰɢɨɧɧɵɟ ɢ ɤɪɟɩɟɠɧɵɟ ɷɥɟɦɟɧɬɵ ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶ ɩɪɨɱɧɨɫɬɶ, 
ɭɬɟɩɥɢɬɟɥɢ ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶ ɬɟɩɥɨɜɭɸ ɢɡɨɥɹɰɢɸ, ɞɟɤɨɪɚɬɢɜɧɨ-
ɨɬɞɟɥɨɱɧɵɟ ɦɚɬɟɪɢɚɥɵ - ɜɧɟɲɧɢɣ ɜɢɞ. ɉɪɢ ɬɚɤɨɦ ɩɨɞɯɨɞɟ ɭɞɚɟɬɫɹ ɫɨɤɪɚɬɢɬɶ 
ɤɨɥɢɱɟɫɬɜɨ "ɬɟɩɥɨɜɵɯ ɦɨɫɬɨɜ", ɩɨ ɤɨɬɨɪɵɦ ɬɟɩɥɨ ɢɡ ɞɨɦɚ ɦɨɠɟɬ ɜɵɯɨɞɢɬɶ 
ɧɚɪɭɠɭ. 

 Ɍɟɩɥɨɢɡɨɥɹɰɢɹ ɞɨɥɠɧɚ ɪɚɫɩɨɥɚɝɚɬɶɫɹ ɪɚɜɧɨɦɟɪɧɨ ɢ ɧɟɩɪɟɪɵɜɧɨ ɩɨ 
ɜɫɟɦɭ ɤɨɧɬɭɪɭ ɡɞɚɧɢɹ. 

 Ʉɚɱɟɫɬɜɨ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ: ɟɝɨ ɤɨɷɮɮɢɰɢɟɧɬ 
ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ, ɭɪɨɜɟɧɶ ɩɚɪɨɧɟɩɪɨɧɢɰɚɟɦɨɫɬɢ ɢ ɬɟɩɥɨɨɬɪɚɠɚɸɳɢɯ ɫɜɨɣɫɬɜ, 
ɧɟɨɛɯɨɞɢɦɚɹ ɬɨɥɳɢɧɚ ɫɥɨɹ ɭɬɟɩɥɢɬɟɥɹ. 

 Ɇɨɫɬɢɤɢ ɯɨɥɨɞɚ ɞɨɥɠɧɵ ɦɚɤɫɢɦɚɥɶɧɨ ɢɫɤɥɸɱɚɬɶɫɹ ɢ ɩɪɢ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɢɦɟɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɭɸ ɬɟɩɥɨɢɡɨɥɹɰɢɸ. 

 ɉɨ ɜɫɟɦɭ ɤɨɧɬɭɪɭ ɡɞɚɧɢɹ ɞɨɥɠɧɚ ɛɵɬɶ ɩɪɨɥɨɠɟɧɚ 
ɜɨɡɞɭɯɨɧɟɩɪɨɧɢɰɚɟɦɚɹ ɨɛɨɥɨɱɤɚ, ɨɛɟɫɩɟɱɢɜɚɸɳɚɹ ɝɟɪɦɟɬɢɡɚɰɢɸ ɡɞɚɧɢɹ. 

ɇɚɢɛɨɥɟɟ ɩɪɨɛɥɟɦɧɵɟ ɦɟɫɬɚ ɞɥɹ ɬɟɩɥɨɡɚɳɢɬɵ ɡɞɚɧɢɹ: 
 ɦɟɫɬɚ ɫɨɱɥɟɧɟɧɢɹ ɤɪɵɲɢ ɢ ɫɬɟɧ; 
 ɦɟɫɬɚ ɩɪɢɦɵɤɚɧɢɹ ɩɟɪɟɤɪɵɬɢɣ ɢ ɫɬɟɧ; 
 ɤɨɧɬɭɪɵ ɭɫɬɚɧɨɜɤɢ ɨɤɨɧɧɵɯ ɤɨɪɨɛɨɤ ɢ ɩɪɢɦɵɤɚɧɢɹ ɮɪɚɦɭɝ; 
 ɦɟɫɬɚ ɩɪɢɦɵɤɚɧɢɹ ɫɬɟɧ ɤ ɮɭɧɞɚɦɟɧɬɭ. 
Ʉɚɤ ɩɪɚɜɢɥɨ, ɦɟɫɬɚ ɩɪɢɦɵɤɚɧɢɹ ɫɬɚɪɚɸɬɫɹ ɞɟɥɚɬɶ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 

ɬɟɪɦɨɜɤɥɚɞɨɤ ɢɡ ɤɨɧɫɬɪɭɤɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɫ ɧɢɡɤɨɣ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶɸ. 
ɇɚɩɪɢɦɟɪ, ɛɥɨɤɢ ɢɡ ɹɱɟɢɫɬɨɝɨ ɛɟɬɨɧɚ, ɫɩɟɰɢɚɥɶɧɵɯ ɜɢɞɨɜ ɤɢɪɩɢɱɚ ɢ ɬ.ɞ. Ɇɟɫɬɚ 
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ɫɨɱɥɟɧɟɧɢɣ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɝɟɪɦɟɬɢɡɢɪɭɸɬ ɪɚɡɥɢɱɧɵɦɢ ɜɢɞɚɦɢ ɝɟɪɦɟɬɢɤɨɜ, 
ɩɥɚɫɬɢɱɧɵɦɢ ɫɬɪɨɢɬɟɥɶɧɵɦɢ ɪɚɫɬɜɨɪɚɦɢ. 

ɋɬɟɧɵ ɩɚɫɫɢɜɧɨɝɨ ɞɨɦɚ ɦɨɝɭɬ ɛɵɬɶ ɢɡ ɪɚɡɧɵɯ ɦɚɬɟɪɢɚɥɨɜ – ɜɫё ɞɟɥɨ ɜ 
ɬɟɯɧɨɥɨɝɢɢ ɜɨɡɜɟɞɟɧɢɹ. 

ȼ ɫɥɭɱɚɟ ɞɟɪɟɜɹɧɧɵɯ ɫɬɟɧ ɞɥɹ ɭɦɟɧɶɲɟɧɢɹ ɬɟɩɥɨɜɵɯ ɩɨɬɟɪɶ ɦɨɠɧɨ 
ɧɚɪɚɳɢɜɚɬɶ ɬɨɥɳɢɧɭ: ɭɜɟɥɢɱɢɜɚɬɶ ɞɢɚɦɟɬɪ ɛɪɟɜɧɚ, ɫɟɱɟɧɢɟ ɛɪɭɫɚ ɢ ɬ.ɩ. ɉɪɢ 
ɞɨɫɬɚɬɨɱɧɨɣ ɬɨɥɳɢɧɟ ɦɚɬɟɪɢɚɥɚ ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɬɟɩɥɨɢɡɨɥɹɰɢɹ ɫɬɟɧɟ ɭɠɟ ɧɟ 
ɩɨɬɪɟɛɭɟɬɫɹ, ɟɫɥɢ, ɤɨɧɟɱɧɨ, ɬɟɩɥɨ ɧɟ ɛɭɞɟɬ ɭɯɨɞɢɬɶ ɱɟɪɟɡ ɦɨɫɬɢɤɢ ɯɨɥɨɞɚ. 
ɑɬɨɛɵ ɢɫɤɥɸɱɢɬɶ ɬɚɤɢɟ ɬɟɩɥɨɩɨɬɟɪɢ, ɩɪɢɦɟɧɹɸɬ ɫɩɟɰɢɚɥɶɧɵɟ ɫɩɨɫɨɛɵ ɪɭɛɤɢ 
ɛɪɟɜɟɧɱɚɬɵɯ ɫɪɭɛɨɜ, ɚ ɬɚɤɠɟ ɭɬɟɩɥɹɸɬ ɬɟ ɷɥɟɦɟɧɬɵ ɫɬɟɧɨɜɨɣ ɤɨɧɫɬɪɭɤɰɢɢ, 
ɱɟɪɟɡ ɤɨɬɨɪɵɟ ɦɨɠɟɬ ɩɪɨɧɢɤɧɭɬɶ ɯɨɥɨɞ. ɋɬɟɧɚ ɢɡ ɛɪɭɫɚ ɧɟ ɛɭɞɟɬ ɩɪɨɩɭɫɤɚɬɶ 
ɬɟɩɥɨ, ɟɫɥɢ ɨɛɟɫɩɟɱɟɧɨ ɩɥɨɬɧɨɟ ɩɪɢɦɵɤɚɧɢɟ ɫɬɟɧɨɜɵɯ ɷɥɟɦɟɧɬɨɜ ɡɚ ɫɱɟɬ 
ɩɪɨɮɢɥɢɪɨɜɚɧɢɹ ɢ ɜɵɫɨɤɨɬɨɱɧɨɣ ɨɛɪɚɛɨɬɤɨɣ ɛɪɭɫɶɟɜ. ȿɳɟ ɧɚɞɟɠɧɟɟ ɜ ɷɬɨɦ 
ɨɬɧɨɲɟɧɢɢ ɤɥɟɟɧɵɣ ɛɪɭɫ, ɤɨɬɨɪɵɣ ɧɟ ɩɪɟɬɟɪɩɟɜɚɟɬ ɭɫɚɞɤɢ, ɫɨɯɪɚɧɹɹ 
ɩɟɪɜɨɧɚɱɚɥɶɧɭɸ ɝɟɨɦɟɬɪɢɸ ɜ ɬɟɱɟɧɢɟ ɜɫɟɝɨ ɫɪɨɤɚ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɱɬɨ, ɤɨɧɟɱɧɨ 
ɠɟ, ɩɨɥɨɠɢɬɟɥɶɧɨ ɫɤɚɡɵɜɚɟɬɫɹ ɧɚ ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ ɫɬɟɧɨɜɨɣ 
ɤɨɧɫɬɪɭɤɰɢɢ. 

ɉɚɫɫɢɜɧɵɣ ɞɨɦ ɦɨɠɧɨ ɫɨɡɞɚɬɶ ɢ ɧɚ ɛɚɡɟ ɤɚɪɤɚɫɧɵɯ ɫɬɟɧ. ɇɟɨɛɯɨɞɢɦɨ 
ɩɪɚɜɢɥɶɧɨ ɭɫɬɪɨɢɬɶ ɫɬɟɧɨɜɨɣ «ɫɥɨɟɧɵɣ ɩɢɪɨɝ». ȼ ɧɟɝɨ ɨɛɹɡɚɬɟɥɶɧɨ ɜɯɨɞɢɬ 
ɭɬɟɩɥɢɬɟɥɶ, ɱɚɳɟ ɜɫɟɝɨ ɢɡ ɦɢɧɟɪɚɥɶɧɨɣ ɜɚɬɵ. ȼɧɭɬɪɢ ɫɬɟɧɨɜɨɣ ɤɨɧɫɬɪɭɤɰɢɢ 
ɧɚɯɨɞɹɬɫɹ ɬɚɤɠɟ ɝɢɞɪɨɢɡɨɥɹɰɢɨɧɧɵɟ ɩɥɟɧɤɢ, ɩɚɪɨɢɡɨɥɹɰɢɨɧɧɵɟ ɦɟɦɛɪɚɧɵ; 
ɤɪɨɦɟ ɬɨɝɨ, ɧɟɪɟɞɤɨ ɢɫɩɨɥɶɡɭɸɬ ɫɩɟɰɢɚɥɶɧɵɟ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɟ ɮɚɫɚɞɧɵɟ 
ɦɚɬɟɪɢɚɥɵ ɢ ɫɢɫɬɟɦɵ. ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜ ɤɚɱɟɫɬɜɟ ɭɬɟɩɥɢɬɟɥɹ ɥɶɧɹɧɵɯ 
ɦɚɬɨɜ ɢɥɢ ɰɟɥɥɸɥɨɡɧɨɣ ɷɤɨɜɚɬɵ ɧɟ ɬɪɟɛɭɟɬɫɹ ɫɩɥɨɲɧɚɹ ɩɚɪɨɢɡɨɥɹɰɢɹ – ɬɚɤɚɹ 
ɫɬɟɧɚ "ɞɵɲɢɬ", ɤɚɤ ɞɟɪɟɜɹɧɧɚɹ. ɋɬɟɧɵ, ɭɫɬɪɨɟɧɧɵɟ ɩɨ ɜɫɟɦ ɩɪɚɜɢɥɚɦ, ɨɱɟɧɶ 
ɬɟɩɥɵɟ, ɚ ɩɨɫɬɪɨɣɤɚ ɩɨɫɥɟ ɡɚɤɪɵɬɢɹ ɬɟɩɥɨɜɨɝɨ ɤɨɧɬɭɪɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 
ɫɜɨɟɨɛɪɚɡɧɵɣ ɬɟɪɦɨɫ, ɢɡ ɤɨɬɨɪɨɝɨ ɬɟɩɥɨ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɭɯɨɞɢɬ ɧɚɪɭɠɭ. 

Ɍɟɩɥɨɢɡɨɥɹɰɢɹ ɨɛɨɥɨɱɤɢ ɩɚɫɫɢɜɧɨɝɨ ɞɨɦɚ ɨɤɚɡɵɜɚɟɬ ɪɟɲɚɸɳɟɟ 
ɜɥɢɹɧɢɟ ɧɚ ɧɟɨɛɯɨɞɢɦɨɟ ɩɨɬɪɟɛɥɟɧɢɟ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɧɚ ɨɬɨɩɥɟɧɢɟ. ɗɬɚ 
ɬɟɩɥɨɢɡɨɥɹɰɢɹ ɞɨɥɠɧɚ: 

- ɢɦɟɬɶ ɜɵɫɨɱɚɣɲɟɟ ɤɚɱɟɫɬɜɨ; 
- ɭɤɥɚɞɵɜɚɬɶɫɹ ɩɥɨɬɧɨ ɢ ɛɟɡ ɡɚɡɨɪɨɜ ɜɨɤɪɭɝ ɜɫɟɝɨ ɡɞɚɧɢɹ. 
ɗɮɮɟɤɬɢɜɧɵɣ ɩɚɫɫɢɜɧɵɣ ɫɩɨɫɨɛ ɫɨɯɪɚɧɟɧɢɹ ɬɟɩɥɚ, ɩɨɥɭɱɟɧɧɨɝɨ ɨɬ 

ɫɨɥɧɟɱɧɨɣ ɪɚɞɢɚɰɢɢ ɢ ɜɧɭɬɪɟɧɧɢɯ ɢɫɬɨɱɧɢɤɨɜ ɬɟɩɥɚ – ɭɫɬɚɧɨɜɤɚ ɦɚɫɫɢɜɧɵɯ 
ɚɤɤɭɦɭɥɢɪɭɸɳɢɯ ɷɥɟɦɟɧɬɨɜ ɜɧɭɬɪɢ ɡɞɚɧɢɹ. ɉɨɞɨɛɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɦɨɝɭɬ 
ɫɥɭɠɢɬɶ ɫɬɟɧɵ ɢɡ ɩɨɥɧɨɬɟɥɨɝɨ ɤɢɪɩɢɱɚ ɢɥɢ ɛɟɬɨɧɚ. 

ɋɭɳɟɫɬɜɭɟɬ ɦɧɨɠɟɫɬɜɨ ɦɚɬɟɪɢɚɥɨɜ, ɤɨɬɨɪɵɟ ɦɨɠɧɨ ɩɪɢɦɟɧɹɬɶ ɞɥɹ 
ɬɟɩɥɨɢɡɨɥɹɰɢɢ ɜ ɩɚɫɫɢɜɧɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɟ. Ɉɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɧɢɦ: 
ɞɨɥɝɨɜɟɱɧɨɫɬɶ, ɧɚɞɟɠɧɨɫɬɶ, ɷɤɨɥɨɝɢɱɧɨɫɬɶ ɢ ɩɨɠɚɪɨɛɟɡɨɩɚɫɧɨɫɬɶ. ɋɥɟɞɭɟɬ 
ɭɱɢɬɵɜɚɬɶ, ɱɬɨ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨɝɨ ɬɟɪɦɢɱɟɫɤɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 
ɜɵɛɪɚɧɧɵɣ ɦɚɬɟɪɢɚɥ ɞɨɥɠɟɧ ɢɦɟɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɬɨɥɳɢɧɭ.  

ȼ ɬɚɛɥɢɰɟ 1.1 ɩɪɢɜɟɞɟɧ ɩɟɪɟɱɟɧɶ ɦɚɬɟɪɢɚɥɨɜ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ 
ɬɨɥɳɢɧɚ ɫɥɨɹ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɧɟ ɜɵɲɟ 0,15 
ȼɬ/ɦ2∙K ɞɥɹ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɩɚɫɫɢɜɧɨɝɨ ɞɨɦɚ. 
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Ɍɚɛɥɢɰɚ 1.1 – ɋɨɨɬɧɨɲɟɧɢɟ ɦɚɬɟɪɢɚɥɨɜ ɢ ɬɨɥɳɢɧ 
ɇɚɡɜɚɧɢɟ Ɍɨɥɳɢɧɚ, ɫɦ 

1 2 
ɉɪɟɫɨɜɚɧɧɚɹ ɫɨɥɨɦɚ 55 

ɉɟɧɨɫɬɟɤɥɨ 52 
ɉɥɢɬɵ ɢɡ ɤɨɪɤɨɜɨɝɨ ɞɟɪɟɜɚ 30 

Ɇɢɧɟɪɚɥɶɧɚɹ ɜɚɬɚ 26-28 
ɉɟɧɨɩɥɚɫɬ 25-28 

ɗɤɫɬɪɭɞɢɪɨɜɚɧɧɵɣ ɩɟɧɨɩɨɥɢɫɬɢɪɨɥ 23 
ȼɚɤɭɭɦɧɚɹ ɢɡɨɥɹɰɢɹ 4-5 

 
ɒɢɪɨɤɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ, ɤɚɤ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɣ ɦɚɬɟɪɢɚɥ ɩɨɥɭɱɢɥɨ 

ɩɟɧɨɫɬɟɤɥɨ. ȿɝɨ ɢɫɩɨɥɶɡɭɸɬ ɜ ɜɢɞɟ ɩɥɢɬ ɬɨɥɳɢɧɨɣ ɨɬ 20 ɞɨ 50 ɫɦ. 
ɇɚɢɦɟɧɶɲɭɸ ɬɨɥɳɢɧɭ ɢɦɟɟɬ ɜɚɤɭɭɦɧɚɹ ɢɡɨɥɹɰɢɹ, ɩɪɟɞɫɬɚɜɥɹɸɳɚɹ ɫɨɛɨɣ 
ɩɚɧɟɥɢ ɫ ɨɬɤɚɱɚɧɧɵɦ ɜɨɡɞɭɯɨɦ. 

ȼ Ɋɨɫɫɢɢ ɜɚɤɭɭɦɧɚɹ ɢɡɨɥɹɰɢɹ ɟɳɟ ɧɟ ɩɨɥɭɱɢɥɚ ɫɜɨɸ ɞɨɥɸ 
ɩɨɩɭɥɹɪɧɨɫɬɢ, ɬɚɤ ɤɚɤ ɷɬɨ ɞɨɫɬɚɬɨɱɧɨ ɧɨɜɚɹ ɬɟɯɧɨɥɨɝɢɹ, ɨɞɧɚɤɨ ɩɪɨɢɡɜɨɞɫɬɜɨ 
ɭɬɟɩɥɢɬɟɥɟɣ ɢɡ ɪɚɡɥɢɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ 
ɨɬɥɢɱɧɨ ɧɚɥɚɠɟɧɨ ɢ ɩɪɨɞɨɥɠɚɟɬ ɪɚɡɜɢɜɚɬɶɫɹ. 

ɉɪɢɦɟɪ ɫɬɵɤɚ ɤɪɨɜɥɢ ɢ ɧɚɪɭɠɧɨɣ ɫɬɟɧɵ, ɜɵɩɨɥɧɟɧɧɨɝɨ ɫ ɜɵɫɨɤɢɦɢ 
ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɢ ɛɟɡ ɬɟɩɥɨɜɵɯ ɦɨɫɬɨɜ (ɩɪɨɟɤɬ 
CEPHEUS ɜ ɝ. ɏɨɪɧɟ, Ⱥɜɫɬɪɢɹ, ɚɪɯɢɬɟɤɬɨɪ Treberspurg ɢɡ ȼɟɧɵ) ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ 
ɪɢɫɭɧɤɟ 3.3. 

 
Ɋɢɫɭɧɨɤ 1.2 – ɉɪɢɦɟɪ ɫɬɵɤɚ ɤɪɨɜɥɢ ɢ ɧɚɪɭɠɧɨɣ ɫɬɟɧɵ 
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ȼ ɤɚɱɟɫɬɜɟ ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɪɟɲɟɧɢɹ ɫɬɨɢɬ ɪɚɫɫɦɨɬɪɟɬɶ ɩɪɟɢɦɭɳɟɫɬɜɚ ɢ 

ɧɟɞɨɫɬɚɬɤɢ ɤɭɩɨɥɶɧɵɯ (ɲɚɬɪɨɜɵɯ) ɫɬɪɨɟɧɢɣ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɢɥ ɜ 
ɫɨɜɪɟɦɟɧɧɨɦ ɜɢɞɟ ɚɦɟɪɢɤɚɧɟɰ Ɋɢɱɚɪɞ Ȼɚɤɦɢɧɫɬɟɪ Ɏɭɥɥɟɪ. ɉɥɨɳɚɞɶ ɫɬɟɧ 
ɤɭɩɨɥɶɧɨɝɨ ɞɨɦɚ ɡɧɚɱɢɬɟɥɶɧɨ ɦɟɧɶɲɟ, ɱɟɦ ɭ ɩɪɹɦɨɭɝɨɥɶɧɵɯ ɫɬɪɨɟɧɢɣ. Ɍɚɤ, 
ɞɨɦ ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɮɨɪɦɵ ɪɚɡɦɟɪɨɦ 10ɯ10 ɦ ɢɦɟɟɬ ɩɥɨɳɚɞɶ 100 ɦ, ɚ ɩɟɪɢɦɟɬɪ 
ɨɫɧɨɜɚɧɢɹ 40 ɦ. Ʉɭɩɨɥɶɧɵɣ ɞɨɦ ɬɚɤɨɣ ɠɟ ɩɥɨɳɚɞɢ ɢɦɟɟɬ ɪɚɞɢɭɫ 5,65 ɦ. ɉɪɢ 
ɷɬɨɦ ɩɟɪɢɦɟɬɪ ɨɫɧɨɜɚɧɢɹ ɫɨɫɬɚɜɢɬ 35,5 ɦ, ɚ ɨɛɳɚɹ ɩɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ 
ɫɨɫɬɚɜɢɬ 200,5 ɦ. ɉɥɨɳɚɞɶ ɫɬɟɧ ɢ ɩɨɬɨɥɤɚ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɫɬɪɨɟɧɢɹ ɬɚɤɨɣ ɠɟ 
ɜɵɫɨɬɵ ɫɨɫɬɚɜɢɬ 326 ɦ2 ɧɟ ɫɱɢɬɚɹ ɩɥɨɳɚɞɢ ɤɪɵɲɢ. 

Ʉɭɩɨɥɶɧɵɟ ɫɬɪɨɟɧɢɹ ɡɚ ɫɱɟɬ ɫɜɨɟɣ ɨɛɬɟɤɚɟɦɨɣ ɮɨɪɦɵ ɦɟɧɟɟ ɩɨɞɜɟɪɠɟɧɵ 
ɜɟɬɪɨɜɨɣ ɧɚɝɪɭɡɤɟ. Ⱦɚɜɥɟɧɢɟ ɫɬɟɧ ɧɚ ɨɫɧɨɜɚɧɢɟ ɪɚɫɩɪɟɞɟɥɹɟɬɫɹ ɪɚɜɧɨɦɟɪɧɨ, ɚ 
ɦɚɥɵɣ ɜɟɫ ɫɬɪɨɟɧɢɹ ɧɟ ɬɪɟɛɭɟɬ ɦɚɫɫɢɜɧɨɝɨ ɝɥɭɛɨɤɨɝɨ ɮɭɧɞɚɦɟɧɬɚ. ȼ ɤɚɱɟɫɬɜɟ 
ɨɫɧɨɜɚɧɢɹ ɡɚɱɚɫɬɭɸ ɞɨɫɬɚɬɨɱɧɨ ɛɟɬɨɧɧɨɣ ɩɥɨɳɚɞɤɢ, ɬɚɤ ɧɚɡɵɜɚɟɦɨɝɨ 
ɩɥɚɜɚɸɳɟɝɨ ɮɭɧɞɚɦɟɧɬɚ, ɜ ɛɨɥɶɲɟɣ ɦɟɪɟ ɫɥɭɠɚɳɟɝɨ ɞɥɹ ɭɞɟɪɠɚɧɢɹ ɤɚɪɤɚɫɚ 
ɩɪɢ ɜɟɬɪɨɜɨɦ ɜɨɡɞɟɣɫɬɜɢɢ. Ɂɚ ɫɱɟɬ ɷɬɨɝɨ ɤɭɩɨɥɶɧɵɟ ɫɬɪɨɟɧɢɹ ɹɜɥɹɸɬɫɹ 
ɫɟɣɫɦɨɭɫɬɨɣɱɢɜɵɦɢ. Ʉɭɩɨɥɶɧɵɟ ɫɬɪɨɟɧɢɹ ɢɦɟɸɬ ɨɞɧɭ ɰɟɥɶɧɭɸ ɤɪɵɲɭ, 
ɨɞɧɨɜɪɟɦɟɧɧɨ ɹɜɥɹɸɳɭɸɫɹ ɢ ɫɬɟɧɚɦɢ. Ⱦɥɹ ɤɭɩɨɥɶɧɵɯ ɫɬɪɨɟɧɢɣ ɧɟ ɬɪɟɛɭɸɬɫɹ 
ɫɢɫɬɟɦɵ ɜɨɞɨɨɬɜɟɞɟɧɢɹ. ɗɬɨ ɫɩɨɫɨɛɫɬɜɭɟɬ ɷɤɨɧɨɦɢɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. 
ɐɢɪɤɭɥɹɰɢɹ ɜɨɡɞɭɯɚ ɜ ɤɭɩɨɥɶɧɵɯ ɫɬɪɨɟɧɢɹɯ ɩɪɨɢɫɯɨɞɢɬ ɛɨɥɟɟ ɪɚɜɧɨɦɟɪɧɨ, ɧɟ 
ɫɨɡɞɚɜɚɹ ɦɟɪɬɜɵɯ ɡɨɧ, ɤɚɤ ɜ ɭɝɥɚɯ ɩɪɹɦɨɭɝɨɥɶɧɵɯ ɫɬɪɨɟɧɢɣ. Ɂɚ ɫɱɟɬ ɷɬɨɝɨ ɬɟɩɥɨ 
ɪɚɜɧɨɦɟɪɧɨ ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ ɩɨ ɜɫɟɦɭ ɩɨɦɟɳɟɧɢɸ. Ɉɬɨɩɥɟɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɱɟɪɟɡ ɬɟɩɥɵɣ ɩɨɥ ɩɨ ɜɫɟɣ ɩɥɨɳɚɞɢ ɢɥɢ ɩɨ ɩɟɪɢɦɟɬɪɭ. Ɂɚɬɪɚɬɵ ɧɚ ɨɬɨɩɥɟɧɢɟ 
ɤɭɩɨɥɶɧɵɯ ɫɬɪɨɟɧɢɣ ɞɨ 40 % ɦɟɧɶɲɟ ɩɪɹɦɨɭɝɨɥɶɧɵɯ. ȿɳɟ ɨɞɧɢɦ 
ɩɪɟɢɦɭɳɟɫɬɜɨɦ ɤɭɩɨɥɶɧɵɯ ɫɬɪɨɟɧɢɣ ɹɜɥɹɟɬɫɹ ɩɪɨɫɬɨɬɚ ɫɛɨɪɤɢ, ɧɟ ɬɪɟɛɭɸɳɚɹ 
ɬɹɠɟɥɨɣ ɫɬɪɨɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ. 

 

 
Ɋɢɫɭɧɨɤ 1.3 – Ʉɭɩɨɥɶɧɵɣ ɞɨɦ 
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ɇɚ ɸɠɧɵɯ ɮɚɫɚɞɚɯ ɬɚɤɠɟ ɜɨɡɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɬɟɧɵ Ɍɪɨɦɛɚ-

Ɇɢɲɟɥɹ, ɤɨɬɨɪɚɹ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɭɥɚɜɥɢɜɚɧɢɹ ɢ ɧɚɤɚɩɥɢɜɚɧɢɹ ɫɨɥɧɟɱɧɨɝɨ 
ɢɡɥɭɱɟɧɢɹ ɢ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɬɟɧɭ, ɢɡɝɨɬɨɜɥɟɧɧɭɸ ɢɡ ɦɚɬɟɪɢɚɥɚ, 
ɨɛɥɚɞɚɸɳɟɝɨ ɜɵɫɨɤɨɣ ɬɟɩɥɨɟɦɤɨɫɬɶɸ, ɨɤɪɚɲɟɧɧɨɝɨ ɜ ɬɟɦɧɵɣ ɰɜɟɬ. 
Ɋɚɫɩɨɥɨɠɟɧɧɚɹ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 0,6–1 ɦ ɨɬ ɨɫɬɟɤɥɟɧɢɹ, ɫɬɟɧɚ ɜ ɞɧɟɜɧɨɟ ɜɪɟɦɹ 
ɚɤɬɢɜɧɨ ɧɚɝɪɟɜɚɟɬɫɹ ɢ ɡɚɩɚɫɚɟɬ ɬɟɩɥɨ, ɤɨɬɨɪɨɟ ɪɚɫɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɩɨɦɟɳɟɧɢɹɦ ɜ ɬɟɦɧɨɟ ɜɪɟɦɹ ɫɭɬɨɤ. Ⱦɚɧɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɫɨɜɦɟɳɚɟɬ ɜ ɫɟɛɟ 
ɤɨɥɥɟɤɬɨɪ ɢ ɚɤɤɭɦɭɥɹɬɨɪ ɬɟɩɥɚ, ɚ ɬɚɤɠɟ ɜɵɩɨɥɧɹɟɬ ɮɭɧɤɰɢɸ 
ɬɟɪɦɨɫɬɚɛɢɥɢɡɚɰɢɢ. 

 

 
Ɋɢɫɭɧɨɤ 1.4 – ɋɯɟɦɚ ɪɚɛɨɬɵ ɫɬɟɧɵ Ɍɪɨɦɛɚ 

 
1.4 ɂɧɠɟɧɟɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɟ ɪɟɲɟɧɢɹ 
 
ɂɧɠɟɧɟɪɧɵɟ ɪɟɲɟɧɢɹ ɫɩɨɫɨɛɫɬɜɭɸɬ ɬɨɦɭ, ɱɬɨɛɵ ɫɞɟɥɚɬɶ ɞɨɦ ɩɨɥɧɨɫɬɶɸ 

ɷɧɟɪɝɨɧɟɡɚɜɢɫɢɦɵɦ. Ʉ ɨɫɧɨɜɧɵɦ ɢɧɠɟɧɟɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɦ ɪɟɲɟɧɢɹɦ ɦɨɠɧɨ 
ɨɬɧɟɫɬɢ: 

 ɋɢɫɬɟɦɚ ɩɪɢɬɨɱɧɨ-ɜɵɬɹɠɧɨɣ ɜɟɧɬɢɥɹɰɢɢ ɫ ɪɟɤɭɩɟɪɚɰɢɟɣ; 
 ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɝɪɭɧɬɨɜɵɯ ɬɟɩɥɨɨɛɦɟɧɧɢɤɨɜ ɞɥɹ ɩɚɫɫɢɜɧɨɝɨ 

ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɩɨɞɨɝɪɟɜɚ ɢ ɨɯɥɚɠɞɟɧɢɹ ɜɨɞɵ ɢ ɜɨɡɞɭɯɚ; 
 Ƚɟɥɢɨɩɪɢɟɦɧɢɤɢ – ɜ ɜɢɞɟ ɨɫɨɛɨ ɫɤɨɧɫɬɪɭɢɪɨɜɚɧɧɵɯ ɩɚɧɟɥɟɣ ɢɡ 

ɮɨɬɨɷɥɟɤɬɪɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɩɨɥɭɱɟɧɢɟ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ; 
 Ɍɟɩɥɨɜɨɣ ɧɚɫɨɫ – ɭɫɬɪɨɣɫɬɜɨ ɞɥɹ ɩɟɪɟɧɨɫɚ ɷɧɟɪɝɢɢ ɨɬ ɢɫɬɨɱɧɢɤɚ 

ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɫ ɧɢɡɤɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɤ ɬɟɩɥɨɧɨɫɢɬɟɥɸ ɫ ɛɨɥɟɟ ɜɵɫɨɤɨɣ 
ɬɟɦɩɟɪɚɬɭɪɨɣ. 

Ɂɚ ɢɫɤɥɸɱɟɧɢɟɦ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ, ɟɫɬɶ ɢ ɞɪɭɝɢɟ ɩɨɥɟɡɧɵɟ ɪɟɲɟɧɢɹ 
ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɢ ɞɨɦɚ. ɇɚɩɪɢɦɟɪ, ɪɚɫɬɢɬɟɥɶɧɨɫɬɶ ɢ ɩɨɱɜɚ 
ɧɚ ɤɪɵɲɟ ɡɞɚɧɢɹ ɞɥɹ ɭɜɟɥɢɱɟɧɢɹ ɬɟɩɥɨɢɡɨɥɹɰɢɢ: ɫɨɯɪɚɧɟɧɢɟ ɩɪɨɯɥɚɞɵ ɜ 
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ɠɚɪɤɨɟ ɜɪɟɦɹ ɢ ɬɟɩɥɚ ɜ ɡɢɦɧɟɟ ɜɪɟɦɹ. Ʉɪɨɦɟ ɬɨɝɨ, ɡɟɥёɧɵɟ ɤɪɵɲɢ ɭɞɟɪɠɢɜɚɸɬ 
ɨɫɚɞɤɢ, ɫɧɢɠɚɸɬ ɧɚɝɪɭɡɤɭ ɧɚ ɤɚɧɚɥɢɡɚɰɢɨɧɧɵɟ ɫɢɫɬɟɦɵ, ɡɚɳɢɳɚɸɬ 
ɤɪɨɜɟɥɶɧɵɟ ɦɟɦɛɪɚɧɵ, ɫɧɢɠɚɸɬ ɲɭɦ ɢ ɮɢɥɶɬɪɭɸɬ ɡɚɝɪɹɡɧɹɸɳɢɟ ɜɟɳɟɫɬɜɚ. 

 
1.4.1 ɋɢɫɬɟɦɚ ɩɪɢɬɨɱɧɨ-ɜɵɬɹɠɧɨɣ ɜɟɧɬɢɥɹɰɢɢ ɫ ɪɟɤɭɩɟɪɚɰɢɟɣ 
 
ɋɢɫɬɟɦɚ ɩɪɢɬɨɱɧɨ-ɜɵɬɹɠɧɨɣ ɜɟɧɬɢɥɹɰɢɢ — ɷɬɨ ɫɢɫɬɟɦɚ ɜɟɧɬɢɥɹɰɢɢ, 

ɤɨɬɨɪɚɹ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɪɢɬɨɤ ɱɢɫɬɨɝɨ ɢ ɫɜɟɠɟɝɨ ɜɨɡɞɭɯɚ ɜ ɩɨɦɟɳɟɧɢɟ, ɚ ɬɚɤɠɟ 
ɭɞɚɥɹɟɬ ɜɪɟɞɧɵɣ ɨɬɪɚɛɨɬɚɧɧɵɣ ɜɨɡɞɭɯ ɢɡ ɧɟɝɨ. Ɉɛɟ ɷɬɢɯ ɮɭɧɤɰɢɢ ɜɵɩɨɥɧɹɸɬɫɹ 
ɨɞɧɨɜɪɟɦɟɧɧɨ. Ʉɚɤ ɩɪɚɜɢɥɨ, ɩɨɞɨɛɧɭɸ ɜɟɧɬɢɥɹɰɢɸ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɜ 
ɡɚɝɨɪɨɞɧɵɯ ɞɨɦɚɯ ɩɥɨɳɚɞɶɸ ɫɜɵɲɟ 100 ɤɜ.ɦ. 

Ɉɫɧɨɜɧɵɦ ɷɥɟɦɟɧɬɨɦ ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɭɫɬɚɧɨɜɤɢ ɹɜɥɹɟɬɫɹ ɪɟɤɭɩɟɪɚɬɨɪ, 
ɤɨɬɨɪɵɣ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɵɣ ɜɨɡɞɭɲɧɵɣ ɬɟɩɥɨɨɛɦɟɧɧɢɤ ɫ 
ɜɟɧɬɢɥɹɬɨɪɚɦɢ. ɉɪɢɧɰɢɩ ɪɚɛɨɬɵ ɪɟɤɭɩɟɪɚɰɢɨɧɧɨɣ ɭɫɬɚɧɨɜɤɢ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ 
ɪɢɫɭɧɤɟ 2.5. ɏɨɥɨɞɧɵɣ ɩɪɢɬɨɱɧɵɣ ɜɨɡɞɭɯ ɧɚɝɪɟɜɚɟɬɫɹ ɜ ɬɟɩɥɨɨɛɦɟɧɧɢɤɟ ɡɚ 
ɫɱɟɬ ɬёɩɥɨɝɨ «ɨɬɪɚɛɨɬɚɧɧɨɝɨ» ɜɨɡɞɭɯɚ ɢɡ ɩɨɦɟɳɟɧɢɹ. ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɬɚɤɢɯ 
ɬɟɩɥɨɨɛɦɟɧɧɢɤɨɜ ɦɨɠɟɬ ɞɨɫɬɢɝɚɬɶ ɡɧɚɱɟɧɢɹ 92%. Ⱦɥɹ ɩɚɫɫɢɜɧɨɝɨ ɞɨɦɚ 
ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɬɟɩɥɨɨɛɦɟɧɚ ɪɟɤɭɩɟɪɚɬɨɪɚ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 80%. 

 

 
Ɋɢɫɭɧɨɤ 1.5 - ɉɪɢɧɰɢɩ ɪɚɛɨɬɵ ɪɟɤɭɩɟɪɚɰɢɨɧɧɨɣ ɭɫɬɚɧɨɜɤɢ 

 
ɂɫɩɨɥɶɡɨɜɚɬɶ ɩɪɢɬɨɱɧɨ-ɜɵɬɹɠɧɭɸ ɫɢɫɬɟɦɭ ɜɟɧɬɢɥɹɰɢɢ ɫ ɪɟɤɭɩɟɪɚɰɢɟɣ ɜ 

ɡɚɝɨɪɨɞɧɵɯ ɞɨɦɚɯ ɨɱɟɧɶ ɜɵɝɨɞɧɨ, ɬɚɤ ɤɚɤ ɪɟɡɤɨ ɫɧɢɠɚɸɬɫɹ ɪɚɫɯɨɞɵ ɧɚ 
ɨɬɨɩɥɟɧɢɟ ɞɨɦɚ. ȼɟɞɶ ɛɥɚɝɨɞɚɪɹ ɜɫɬɪɨɟɧɧɨɣ ɫɢɫɬɟɦɟ ɬɟɩɥɨɨɛɦɟɧɚ (ɪɟɤɭɩɟɪɚɰɢɢ 
ɬɟɩɥɚ) ɨɬɩɚɞɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɩɨɞɨɝɪɟɜɟ ɜɯɨɞɹɳɟɝɨ ɩɨɬɨɤɚ ɜɨɡɞɭɯɚ, 
ɜɫɥɟɞɫɬɜɢɟ ɱɟɝɨ ɡɧɚɱɢɬɟɥɶɧɨ ɷɤɨɧɨɦɹɬɫɹ ɷɧɟɪɝɨɡɚɬɪɚɬɵ, ɢɞɭɳɢɟ ɧɚ ɨɛɨɝɪɟɜ 
ɞɨɦɚ. 

Ɋɟɤɭɩɟɪɚɬɨɪɵ ɛɵɜɚɸɬ ɞɜɭɯ ɜɢɞɨɜ: ɩɥɚɫɬɢɧɱɚɬɵɟ ɢ ɪɨɬɨɪɧɵɟ. 
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Ɋɢɫɭɧɨɤ 1.6 - ɉɥɚɫɬɢɧɱɚɬɵɣ ɪɟɤɭɩɟɪɚɬɨɪ 

 
ȼ ɞɚɧɧɨɦ ɜɚɪɢɚɧɬɟ ɜɵɯɨɞɹɳɢɣ ɢɡ ɩɨɦɟɳɟɧɢɹ ɜɨɡɞɭɯ ɧɚɝɪɟɜɚɟɬ ɩɥɚɫɬɢɧɵ 

ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ, ɨɬɞɚɟɬ ɢɦ ɫɜɨɟ ɬɟɩɥɨ ɢ ɭɞɚɥɹɟɬɫɹ ɧɚ ɭɥɢɰɭ ɯɨɥɨɞɧɵɦ. 
ȼɯɨɞɹɳɢɣ ɠɟ ɫɜɟɠɢɣ ɜɨɡɞɭɯ ɡɚɛɢɪɚɟɬ ɬɟɩɥɨ ɨɬ ɩɥɚɫɬɢɧ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ, 
ɩɨɞɨɝɪɟɜɚɟɬɫɹ ɢ ɞɨɫɬɚɜɥɹɟɬɫɹ ɜ ɩɨɦɟɳɟɧɢɹ ɭɠɟ ɧɚɝɪɟɬɵɦ. ɗɮɮɟɤɬɢɜɧɨɫɬɶ 
ɩɥɚɫɬɢɧɱɚɬɨɝɨ ɪɟɤɭɩɟɪɚɬɨɪɚ ɫɨɫɬɚɜɥɹɟɬ ɞɨ 60%, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɫɬɚɧɨɜɤɢ. 
Ʉɥɸɱɟɜɵɦɢ ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɤɨɧɫɬɪɭɤɰɢɢ ɹɜɥɹɸɬɫɹ ɩɪɨɫɬɨɬɚ ɢ ɞɟɲɟɜɢɡɧɚ, ɩɪɢ 
ɷɬɨɦ ɩɨɬɨɤɢ ɜɯɨɞɹɳɟɝɨ ɢ ɜɵɯɨɞɹɳɟɝɨ ɜɨɡɞɭɯɚ ɧɟ ɩɟɪɟɦɟɲɢɜɚɸɬɫɹ, ɱɬɨ 
ɨɛɟɫɩɟɱɢɜɚɟɬ 100% ɷɤɨɥɨɝɢɱɧɨɫɬɶ ɬɚɤɨɣ ɭɫɬɚɧɨɜɤɢ. 

  

 
Ɋɢɫɭɧɨɤ 1.7 – Ɋɨɬɨɪɧɵɣ ɪɟɤɭɩɟɪɚɬɨɪ 

 
ȼɨ ɜɬɨɪɨɦ ɜɚɪɢɚɧɬɟ ɨɫɧɨɜɭ ɭɫɬɚɧɨɜɤɢ ɫɨɫɬɚɜɥɹɟɬ ɚɥɸɦɢɧɢɟɜɵɣ ɛɚɪɚɛɚɧ, 

ɤɨɬɨɪɵɣ ɡɚɛɢɪɚɟɬ ɬɟɩɥɨ ɭ ɜɵɯɨɞɹɳɟɝɨ ɜɨɡɞɭɯɚ ɢ ɨɬɞɚɟɬ ɟɝɨ ɜɯɨɞɹɳɟɦɭ. 
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Ɋɨɬɨɪɧɵɣ ɪɟɤɭɩɟɪɚɬɨɪ ɨɛɥɚɞɚɟɬ ɛɨɥɟɟ ɜɵɫɨɤɢɦ ɄɉȾ, ɟɝɨ ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɶ 
ɞɨɫɬɢɝɚɟɬ 80%. ȼ ɨɬɥɢɱɢɟ ɨɬ ɩɥɚɫɬɢɧɱɚɬɨɝɨ ɜɚɪɢɚɧɬɚ ɟɦɭ ɧɟ ɧɭɠɧɨ ɨɬɜɨɞɢɬɶ 
ɜɥɚɝɭ, ɤɨɬɨɪɚɹ ɫɨɛɢɪɚɟɬɫɹ ɜ ɜɢɞɟ ɤɨɧɞɟɧɫɚɬɚ, ɜ ɞɚɧɧɨɦ ɜɚɪɢɚɧɬɟ ɧɟɨɛɯɨɞɢɦɨɟ 
ɟɟ ɤɨɥɢɱɟɫɬɜɨ ɞɨɫɬɚɜɥɹɟɬɫɹ ɧɚ ɭɜɥɚɠɧɟɧɢɟ ɧɭɠɧɵɯ ɩɨɦɟɳɟɧɢɣ, ɱɬɨ ɫɬɚɧɨɜɢɬɫɹ 
ɨɫɨɛɟɧɧɨ ɚɤɬɭɚɥɶɧɵɦ ɜ ɫɭɯɨɣ ɡɢɦɧɢɣ ɩɟɪɢɨɞ. ȼ ɤɨɦɩɥɟɤɬ ɨɛɨɢɯ ɜɚɪɢɚɧɬɨɜ 
ɜɟɧɬɢɥɹɰɢɨɧɧɵɯ ɭɫɬɚɧɨɜɨɤ ɜɯɨɞɹɬ ɮɢɥɶɬɪɵ ɜɨɡɞɭɯɚ, ɞɚɬɱɢɤɢ ɜɥɚɠɧɨɫɬɢ ɢ 
ɨɬɪɚɛɨɬɚɧɧɵɯ ɝɚɡɨɜ ɩɥɸɫ ɩɭɥɶɬɵ ɭɩɪɚɜɥɟɧɢɹ ɫɢɫɬɟɦɨɣ. 

ɇɚ ɪɢɫɭɧɤɚɯ 1.8-1.9 ɧɚɝɥɹɞɧɨ ɩɨɤɚɡɚɧɵ ɦɚɤɫɢɦɚɥɶɧɨɟ ɨɫɬɟɤɥɟɧɢɟ ɫ 
ɸɠɧɨɣ ɫɬɨɪɨɧɵ ɮɚɫɚɞɚ ɢ ɨɬɫɭɬɫɬɜɢɟ ɫɜɟɬɨɩɪɨɡɪɚɱɧɵɯ ɨɝɪɚɠɞɟɧɢɣ ɧɚ 
ɫɟɜɟɪɧɨɦ ɮɚɫɚɞɟ. 

 

 
Ɋɢɫɭɧɨɤ 1.8 – ɉɪɢɦɟɪ ɩɨɱɬɢ ɩɨɥɧɨɝɨ ɨɫɬɟɤɥɟɧɢɹ ɫ ɸɠɧɨɣ ɫɬɨɪɨɧɵ 

(ɩɚɫɫɢɜɧɵɣ ɞɨɦ ɜ Ʉɢɟɜɟ, ɚɪɯɢɬɟɤɬɨɪ Ɍ.ɗɪɧɫɬ) 
 

http://files.builderclub.com/uploads/articles/passivny-dom-ponyatiye-i-osnovnye-principy-proyektirovaniya-passivnogo-doma/primer-ostekleniya-big-image.jpg
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Ɋɢɫɭɧɨɤ 1.9 - ɉɪɢɦɟɪ ɧɟɨɫɬɟɤɥɟɧɧɨɝɨ ɝɥɭɯɨɝɨ ɮɚɫɚɞɚ ɫ ɫɟɜɟɪɧɨɣ ɫɬɨɪɨɧɵ 

(ɩɚɫɫɢɜɧɵɣ ɞɨɦ ɩɨɞ ɑɟɪɧɢɝɨɜɨɦ, ɚɪɯɢɬɟɤɬɨɪ Ɍ.ɗɪɧɫɬ) 
 

Ɍɚɤɠɟ ɧɟɨɛɯɨɞɢɦɨ ɨɬɦɟɬɢɬɶ ɫɭɳɟɫɬɜɨɜɚɧɢɟ ɤɨɧɰɟɩɰɢɢ ɇɨɭɥɡɚ ɨɛ 
ɨɪɝɚɧɢɡɚɰɢɢ ɧɟɛɨɥɶɲɢɯ ɩɨɦɟɳɟɧɢɣ ɜɞɨɥɶ ɨɝɪɚɠɞɚɸɳɢɯ ɫɬɟɧ, ɤɨɬɨɪɭɸ 
ɧɟɨɛɯɨɞɢɦɨ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɨɜɚɬɶ. Ɋɚɡɦɟɳɟɧɢɟ ɡɞɟɫɶ ɧɟɛɨɥɶɲɢɯ ɤɨɦɧɚɬ, 
ɫɨɫɬɨɹɳɢɯ ɢɡ ɩɨɞɫɨɛɧɵɯ ɩɨɦɟɳɟɧɢɣ ɢ ɤɥɚɞɨɜɵɯ, ɢɝɪɚɟɬ ɪɨɥɶ «ɬɨɥɫɬɨɣ» ɫɬɟɧɵ, 
ɡɚɳɢɳɚɸɳɟɣ ɡɞɚɧɢɟ ɨɬ ɫɭɪɨɜɵɯ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ. 

 

 
Ɋɢɫɭɧɨɤ 1.10 – «Ɍɨɥɫɬɵɟ» ɫɬɟɧɵ ɫɟɜɟɪɧɵɯ ɠɢɥɢɳ  

1 - ɫɤɚɦɶɹ ɭ ɨɤɧɚ; 2 - ɬɭɚɥɟɬɵ; 3 - ɠɢɥɵɟ ɤɨɦɧɚɬɵ; 4 – ɤɥɚɞɨɜɚɹ 
 

Ⱥɤɫɢɨɦɨɣ ɹɜɥɹɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɡɞɭɲɧɵɯ ɡɚɜɟɫɵ ɢ ɞɜɨɣɧɵɯ ɜɯɨɞɨɜ 
Ⱦɜɨɣɧɨɣ ɜɯɨɞ ɫɧɢɠɚɟɬ «ɬɟɩɥɨɜɵɟ ɩɨɬɟɪɢ ɛɥɚɝɨɞɚɪɹ ɢɧɮɢɥɶɬɪɚɰɢɢ ɢ 
ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ». Ɉɛɪɚɡɨɜɚɧɧɵɣ ɧɟɛɨɥɶɲɢɦ ɜɯɨɞɧɵɦ ɩɪɨɫɬɪɚɧɫɬɜɨɦ ɫ 
ɞɜɟɪɧɵɦɢ ɩɪɨɟɦɚɦɢ ɩɨ ɨɛɟɢɦ ɫɬɨɪɨɧɚɦ ɜɯɨɞɧɨɣ ɭɡɟɥ ɮɭɧɤɰɢɨɧɢɪɭɟɬ ɤɚɤ 

http://files.builderclub.com/uploads/articles/passivny-dom-ponyatiye-i-osnovnye-principy-proyektirovaniya-passivnogo-doma/primer-gluhogo-fasada-big-image.jpg
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ɩɟɪɟɯɨɞɧɚɹ ɡɨɧɚ ɦɟɠɞɭ ɯɨɥɨɞɧɵɦ ɧɚɪɭɠɧɵɦ ɩɪɨɫɬɪɚɧɫɬɜɨɦ ɢ ɬɟɩɥɵɦ 
ɢɧɬɟɪɶɟɪɨɦ. 

 

 
Ɋɢɫɭɧɨɤ 1.11 - Ⱦɜɨɣɧɨɣ ɜɯɨɞɧɨɣ ɭɡɟɥ 

1 - ɜɯɨɞ; 2 - ɜɧɭɬɪɟɧɧɟɟ ɩɪɨɫɬɪɚɧɫɬɜɨ; 3 - ɫɤɚɦɶɹ; 4 - ɜɧɟɲɧɟɟ ɩɪɨɫɬɪɚɧɫɬɜɨ; 5 - ɬɭɚɥɟɬ. 
 
1.4.2 Ƚɪɭɧɬɨɜɵɟ ɬɟɩɥɨɨɛɦɟɧɧɢɤɢ 

 
ɇɟɨɬɴɟɦɥɟɦɨɣ ɱɚɫɬɶɸ ɫɨɜɪɟɦɟɧɧɨɣ ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ ɜ ɩɚɫɫɢɜɧɵɯ 

ɞɨɦɚɯ ɹɜɥɹɟɬɫɹ ɝɪɭɧɬɨɜɵɣ ɬɟɩɥɨɨɛɦɟɧɧɢɤ. Ɍɟɩɥɨɨɛɦɟɧɧɢɤ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 
ɩɥɚɫɬɢɤɨɜɭɸ ɬɪɭɛɭ, ɩɪɨɥɨɠɟɧɧɭɸ ɜ ɝɪɭɧɬɟ ɧɚ ɝɥɭɛɢɧɟ 1,5-2 ɦ. ɉɪɟɠɞɟ ɱɟɦ 
ɩɨɩɚɫɬɶ ɧɚ ɪɟɤɭɩɟɪɚɬɨɪ, ɜɟɧɬɢɥɹɰɢɨɧɧɵɣ ɜɨɡɞɭɯ ɩɪɨɯɨɞɢɬ ɩɨ ɬɪɭɛɟ ɢ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɧɚɝɪɟɜɚɟɬɫɹ. 

ɋɭɳɟɫɬɜɭɟɬ ɦɧɨɠɟɫɬɜɨ ɤɨɧɫɬɪɭɤɰɢɣ ɬɟɩɥɨɨɛɦɟɧɧɢɤɨɜ ɞɥɹ ɩɨɥɭɱɟɧɢɹ 
ɬɟɩɥɨɬɵ ɢɡ ɝɪɭɧɬɚ ɢ ɝɪɭɧɬɨɜɵɯ ɜɨɞ. ȼɫɟɯ ɢɯ ɦɨɠɧɨ ɤɥɚɫɫɢɮɢɰɢɪɨɜɚɬɶ ɩɨ ɬɪɟɦ 
ɨɫɧɨɜɧɵɦ ɬɢɩɚɦ: 

1. Ƚɨɪɢɡɨɧɬɚɥɶɧɵɟ ɬɟɩɥɨɨɛɦɟɧɧɢɤɢ (ɤɨɥɥɟɤɬɨɪɵ). 
2. ȼɟɪɬɢɤɚɥɶɧɵɟ ɬɟɩɥɨɨɛɦɟɧɧɢɤɢ, ɬɚɤ ɧɚɡɵɜɚɟɦɵɟ «ɡɨɧɞɵ». 
3. Ɍɟɩɥɨɨɛɦɟɧɧɢɤɢ ɬɢɩɚ «ɤɨɪɡɢɧɚ» ɢ «ɫɩɢɪɚɥɶ». 
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Ɋɢɫɭɧɨɤ 1.12 – Ƚɨɪɢɡɨɧɬɚɥɶɧɵɣ ɬɟɩɥɨɨɛɦɟɧɧɢɤ 
 

 
Ɋɢɫɭɧɨɤ 1.13 – ȼɟɪɬɢɤɚɥɶɧɵɣ ɬɟɩɥɨɨɛɦɟɧɧɢɤ «ɡɨɧɞ» 

 

 
Ɋɢɫɭɧɨɤ 1.14 – Ɍɟɩɥɨɨɛɦɟɧɧɢɤ ɬɢɩɚ «ɫɩɢɪɚɥɶ» 

 
ɋɴɟɦ ɬɟɩɥɚ ɫ ɤɚɠɞɨɝɨ ɦɟɬɪɚ ɝɪɭɧɬɨɜɨɝɨ ɤɨɥɥɟɤɬɨɪɚ ɡɚɜɢɫɢɬ ɨɬ ɦɧɨɠɟɫɬɜɚ 

ɮɚɤɬɨɪɨɜ, ɬɚɤɢɯ ɤɚɤ: ɝɥɭɛɢɧɚ ɭɤɥɚɞɤɢ, ɬɢɩ ɢ ɜɥɚɠɧɨɫɬɶ ɝɪɭɧɬɚ, ɡɚɬɟɧɟɧɢɟ 
ɩɥɨɳɚɞɤɢ ɩɨɞ ɬɟɩɥɨɨɛɦɟɧɧɢɤ ɢ ɬ.ɞ. ȼ ɫɪɟɞɧɟɦ ɡɧɚɱɟɧɢɟ ɫɨɫɬɚɜɥɹɟɬ 20 ȼɬ/ɦ. 
Ⱦɥɹ ɛɨɥɟɟ ɩɨɞɪɨɛɧɵɯ ɪɚɫɱɟɬɨɜ ɫɥɟɞɭɟɬ ɨɛɪɚɬɢɬɶɫɹ ɤ ɫɩɟɰɢɚɥɢɫɬɚɦ ɞɥɹ 
ɞɟɬɚɥɶɧɨɝɨ ɝɟɨɥɨɝɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɩɨɱɜɵ. ɒɚɝ ɭɤɥɚɞɤɢ ɬɪɭɛ ɧɟ ɞɨɥɠɟɧ ɛɵɬɶ 
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ɦɟɧɶɲɟ 0,7 ɦ ɞɥɹ ɷɮɮɟɤɬɢɜɧɨɣ ɪɚɛɨɬɵ ɤɨɥɥɟɤɬɨɪɚ. Ɋɟɤɨɦɟɧɞɭɟɬɫɹ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɤɨɧɬɭɪ ɨɛɳɟɣ ɞɥɢɧɧɨɣ ɧɟ ɛɨɥɟɟ 150 ɦ ɢɡ-ɡɚ ɛɨɥɶɲɨɝɨ 
ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ. ɉɪɢ ɩɪɢɦɟɧɟɧɢɢ ɧɟɫɤɨɥɶɤɢɯ ɤɨɧɬɭɪɨɜ 
ɧɟɨɛɯɨɞɢɦɨ ɫɬɚɪɚɬɶɫɹ, ɱɬɨ ɛɵ ɤɚɠɞɵɣ ɢɡ ɧɢɯ ɛɵɥ ɩɪɢɦɟɪɧɨ ɨɞɢɧɚɤɨɜɨɣ 
ɞɥɢɧɧɵ. 

Ɍɟɦɩɟɪɚɬɭɪɚ ɝɪɭɧɬɚ ɝɥɭɛɠɟ 20 ɦɟɬɪɨɜ ɫɬɚɛɢɥɶɧɚ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɜɫɟɝɨ 
ɝɨɞɚ ɢ ɪɚɜɧɚ 8-10 °ɋ, ɨɧɚ ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ ɛɥɚɝɨɞɚɪɹ ɝɟɨɬɟɪɦɚɥɶɧɨɣ ɷɧɟɪɝɢɢ 
ɧɟɞɪ Ɂɟɦɥɢ. Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɷɬɨɣ ɷɧɟɪɝɢɢ ɢɫɩɨɥɶɡɭɸɬ ɜɟɪɬɢɤɚɥɶɧɵɟ ɝɪɭɧɬɨɜɵɟ 
ɬɟɩɥɨɨɛɦɟɧɧɢɤɢ, ɧɚɡɵɜɚɟɦɵɟ «Ɂɨɧɞɚɦɢ», ɤɨɬɨɪɵɟ ɩɨɝɪɭɠɚɸɬ ɜ ɫɤɜɚɠɢɧɵ 
ɝɥɭɛɢɧɨɣ 20-300ɦ ɢ ɞɢɚɦɟɬɪɨɦ 120-200ɦɦ. Ɉɛɵɱɧɨ ɢɫɩɨɥɶɡɭɸɬ ɩɥɚɫɬɢɤɨɜɭɸ 
ɬɪɭɛɭ ɞɢɚɦɟɬɪɨɦ ɨɬ 32 ɦɦ. ȼ ɫɤɜɚɠɢɧɭ ɩɨɦɟɳɚɸɬ ɨɞɧɭ ɢɥɢ ɞɜɟ ɩɟɬɥɢ ɡɨɧɞɚ ɢ 
ɩɪɨɫɬɪɚɧɫɬɜɨ ɦɟɠɞɭ ɝɪɭɧɬɨɦ ɢ ɬɪɭɛɨɣ ɡɚɩɨɥɧɹɸɬ ɛɟɧɬɨɧɢɬɨɦ ɢɥɢ ɞɪɭɝɢɦ 
ɪɚɫɬɜɨɪɨɦ ɫ ɜɵɫɨɤɨɣ ɬɟɩɥɨɩɪɨɜɨɞɢɦɨɫɬɶɸ. 

Ɍɚɤɠɟ, ɩɨɦɢɦɨ ɩɪɢɜɟɞɟɧɧɵɯ ɜɢɞɨɜ ɝɪɭɧɬɨɜɵɯ ɬɟɩɥɨɨɛɦɟɧɧɢɤɨɜ, ɤɨɬɨɪɵɟ 
ɹɜɥɹɸɬɫɹ ɠɢɞɤɨɫɬɧɵɦɢ, ɫɭɳɟɫɬɜɭɟɬ ɟɳɟ ɜɨɡɞɭɲɧɵɣ ɝɪɭɧɬɨɜɵɣ ɬɟɩɥɨɨɛɦɟɧɧɢɤ 
(ɪɢɫɭɧɨɤ 2.11.), ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɨɝɨ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɨɝɪɟɜɚɧɢɟ ɜɨɡɞɭɯɚ, 
ɡɚɛɢɪɚɟɦɨɝɨ ɫ ɭɥɢɰɵ. Ⱦɚɧɧɵɣ ɜɢɞ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ ɹɜɥɹɟɬɫɹ ɛɨɥɟɟ ɩɨɩɭɥɹɪɧɵɦ 
ɜ Ɋɨɫɫɢɢ ɡɚ ɫɱɟɬ ɫɜɨɟɣ ɛɨɥɟɟ ɞɟɲɟɜɨɣ ɫɬɨɢɦɨɫɬɢ ɭɫɬɪɨɣɫɬɜɚ ɢ ɜɨɡɦɨɠɧɨɫɬɢ 
ɫɞɟɥɚɬɶ ɟɝɨ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ. 

 

 
Ɋɢɫɭɧɨɤ 1.15 – ɋɯɟɦɚ ɪɚɛɨɬɵ ɝɪɭɧɬɨɜɨɝɨ ɜɨɡɞɭɲɧɨɝɨ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ 

 
1.4.3 Ƚɟɥɢɨɩɪɢɟɦɧɢɤɢ 

 
Ƚɟɥɢɨɩɪɢɟɦɧɢɤ ɢɥɢ ɝɟɥɢɨɬɟɩɥɨɝɟɧɟɪɚɬɨɪ – ɭɫɬɪɨɣɫɬɜɨ ɞɥɹ 

ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɷɧɟɪɝɢɢ ɢɡɥɭɱɟɧɢɹ ɋɨɥɧɰɚ ɜ ɬɟɩɥɨɜɭɸ. ȼ ɫɥɭɱɚɟ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɢɹ ɷɧɟɪɝɢɢ ɢɡɥɭɱɟɧɢɹ ɜ ɝɟɥɢɨɩɪɢɟɦɧɢɤɟ 
ɩɨɥɭɱɚɸɬ ɜɵɫɨɤɭɸ ɬɟɦɩɟɪɚɬɭɪɭ ɬɟɩɥɨɜɨɫɩɪɢɧɢɦɚɸɳɟɣ ɩɨɜɟɪɯɧɨɫɬɢ (ɞɨ 
5000°ɋ); ɟɫɥɢ ɬɚɤɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɷɧɟɪɝɢɢ ɧɟ ɩɪɨɜɨɞɢɬɫɹ, ɬɨ ɬɟɦɩɟɪɚɬɭɪɚ 
ɪɚɛɨɱɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɝɟɥɢɨɩɪɢɟɦɧɢɤɚ ɧɟ ɩɪɟɜɵɲɚɟɬ 200°ɋ. 
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ɋɯɟɦɚ ɫ ɤɨɧɰɟɧɬɪɚɬɨɪɚɦɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɫɢɫɬɟɦ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɢ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɜɵɫɨɤɨɝɨ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ 
ɩɨɬɟɧɰɢɚɥɚ, ɚ ɫɯɟɦɵ ɛɟɡ ɤɨɧɰɟɧɬɪɚɬɨɪɨɜ – ɞɥɹ ɜɵɪɚɛɨɬɤɢ ɧɢɡɤɨɩɨɬɟɧɰɢɚɥɶɧɨɣ 
ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ. Ɋɚɛɨɱɢɦ ɬɟɥɨɦ – ɬɟɩɥɨɧɨɫɢɬɟɥɟɦ – ɜ ɝɟɥɢɨɩɪɢɟɦɧɢɤɟ ɦɨɝɭɬ 
ɛɵɬɶ ɜɨɞɚ, ɜɨɡɞɭɯ, ɨɪɝɚɧɢɱɟɫɤɢɟ ɧɢɡɤɨɤɢɩɹɳɢɟ ɠɢɞɤɨɫɬɢ. ȼɚɠɧɵɦ ɭɫɥɨɜɢɟɦ 
ɩɪɢɦɟɧɟɧɢɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɫɯɟɦ ɫ ɝɟɥɢɨɩɪɢɟɦɧɢɤɚɦɢ ɹɜɥɹɟɬɫɹ 
ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɨɛɟɫɩɟɱɢɬɶ ɛɟɫɩɟɪɟɛɨɣɧɭɸ ɪɚɛɨɬɭ ɫɢɫɬɟɦɵ ɧɟɡɚɜɢɫɢɦɨ ɨɬ 
ɜɪɟɦɟɧɧɵɯ ɢ ɩɨɝɨɞɧɵɯ ɭɫɥɨɜɢɣ. ɗɬɚ ɧɟɡɚɜɢɫɢɦɨɫɬɶ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɜɜɟɞɟɧɢɟɦ 
ɜ ɫɯɟɦɭ ɟɦɤɨɫɬɟɣ, ɚɤɤɭɦɭɥɢɪɭɸɳɢɯ ɬɟɩɥɨɜɭɸ ɷɧɟɪɝɢɸ ɧɚɝɪɟɬɨɝɨ 
ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɜɨɞɵ ɢɥɢ ɜɨɡɞɭɯɚ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ ɝɟɥɢɨɩɪɢɟɦɧɢɤɚ ɢ ɨɬɞɚɸɳɢɯ 
ɬɟɩɥɨɬɭ ɬɟɩɥɨɧɨɫɢɬɟɥɸ ɜɨ ɜɪɟɦɹ ɨɬɤɥɸɱɟɧɢɹ ɝɟɥɢɨɩɪɢɟɦɧɢɤɚ, ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɱɟɝɨ ɝɚɫɢɬɫɹ ɜɥɢɹɧɢɟ ɤɨɥɟɛɚɧɢɣ ɦɨɳɧɨɫɬɢ ɫɜɟɬɨɜɨɝɨ ɩɨɬɨɤɚ, ɹɜɥɹɸɳɟɝɨɫɹ 
ɢɫɬɨɱɧɢɤɨɦ ɷɧɟɪɝɢɢ, ɜɨ ɜɪɟɦɟɧɢ. 

 

 
Ɋɢɫɭɧɨɤ 1.16 – Ƚɟɥɢɨɩɪɢɟɦɧɢɤ 

 
 ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɝɟɥɢɨɩɪɢɟɦɧɢɤɚ ɧɟ ɧɚɲɥɨ ɩɨɩɭɥɹɪɧɨɝɨ ɩɨɥɶɡɨɜɚɧɢɹ ɧɚ 
ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɢ ɩɨ ɩɪɢɱɢɧɟ ɬɨɝɨ, ɱɬɨ ɤɨɥɢɱɟɫɬɜɨ ɫɨɥɧɟɱɧɵɯ ɞɧɟɣ ɜ ɝɨɞɭ, ɡɚ 
ɢɫɤɥɸɱɟɧɢɟɦ ɸɝɚ, ɜ ɫɪɟɞɧɟɦ ɪɚɜɧɹɟɬɫɹ 80 ɞɧɹɦ. 
 

1.4.4 Ɍɟɩɥɨɜɵɟ ɧɚɫɨɫɵ 
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Ɍɟɩɥɨɜɨɣ ɧɚɫɨɫ – ɷɬɨ ɫɢɫɬɟɦɚ, ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɨɣ ɦɨɠɧɨ ɩɟɪɟɧɨɫɢɬɶ 
ɬɟɩɥɨ ɨɬ ɦɟɧɟɟ ɧɚɝɪɟɬɨɝɨ ɬɟɥɚ ɤ ɛɨɥɟɟ ɧɚɝɪɟɬɨɦɭ, ɭɜɟɥɢɱɢɜɚɹ ɬɟɦɩɟɪɚɬɭɪɭ 
ɩɨɫɥɟɞɧɟɝɨ.  

Ɍɟɩɥɨɜɵɟ ɧɚɫɨɫɵ ɹɜɥɹɸɬɫɹ ɚɥɶɬɟɪɧɚɬɢɜɧɵɦɢ ɢɫɬɨɱɧɢɤɚɦɢ ɷɧɟɪɝɢɢ, 
ɩɨɡɜɨɥɹɸɳɢɦɢ ɩɨɥɭɱɚɬɶ ɞɟɲɟɜɨɟ ɬɟɩɥɨ ɛɟɡ ɜɪɟɞɚ ɞɥɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ.  

ɉɪɢɧɰɢɩ ɪɚɛɨɬɵ ɛɵɬɨɜɨɝɨ ɬɟɩɥɨɧɚɫɨɫɚ ɨɫɧɨɜɚɧ ɧɚ ɬɨɦ ɮɚɤɬɟ, ɱɬɨ ɥɸɛɨɟ 
ɬɟɥɨ ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɵɲɟ ɚɛɫɨɥɸɬɧɨɝɨ ɧɭɥɹ ɨɛɥɚɞɚɟɬ ɡɚɩɚɫɨɦ ɬɟɩɥɨɜɨɣ 
ɷɧɟɪɝɢɢ. ɗɬɨɬ ɡɚɩɚɫ ɩɪɹɦɨ ɩɪɨɩɨɪɰɢɨɧɚɥɟɧ ɦɚɫɫɟ ɢ ɭɞɟɥɶɧɨɣ ɬɟɩɥɨɟɦɤɨɫɬɢ 
ɬɟɥɚ. ȿɫɥɢ ɜ ɷɬɨɦ ɤɨɧɬɟɤɫɬɟ ɨɛɪɚɬɢɬɶ ɜɧɢɦɚɧɢɟ, ɧɚɩɪɢɦɟɪ, ɧɚ ɩɨɞɡɟɦɧɵɟ ɜɨɞɵ, 
ɨɛɥɚɞɚɸɳɢɟ ɨɝɪɨɦɧɨɣ ɦɚɫɫɨɣ, ɦɨɠɧɨ ɩɪɢɣɬɢ ɤ ɜɵɜɨɞɭ, ɱɬɨ ɢɯ ɝɪɚɧɞɢɨɡɧɵɟ 
ɡɚɩɚɫɵ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɦɨɠɧɨ ɱɚɫɬɢɱɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɨɬɨɩɥɟɧɢɹ ɞɨɦɨɜ 
ɛɟɡ ɭɳɟɪɛɚ ɦɢɪɨɜɨɣ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɨɛɫɬɚɧɨɜɤɟ. «ȼɡɹɬɶ» ɬɟɩɥɨɜɭɸ ɷɧɟɪɝɢɸ 
ɤɚɤɨɝɨ-ɥɢɛɨ ɬɟɥɚ ɦɨɠɧɨ, ɟɫɥɢ ɨɯɥɚɞɢɬɶ ɟɝɨ. Ƚɪɭɛɵɣ ɪɚɫɱɟɬ ɜɵɞɟɥɹɟɦɨɝɨ ɩɪɢ 
ɷɬɨɦ ɬɟɩɥɚ ɜɨɡɦɨɠɟɧ ɩɨ ɮɨɪɦɭɥɟ: Q = C*M*(T2 − T1), ɝɞɟ Q − ɩɨɥɭɱɟɧɧɨɟ 
ɬɟɩɥɨ, C − ɬɟɩɥɨɟɦɤɨɫɬɶ, M – ɦɚɫɫɚ, T1 − T2 − ɬɟɦɩɟɪɚɬɭɪɚ, ɧɚ ɤɨɬɨɪɭɸ ɛɵɥɨ 
ɩɪɨɢɡɜɟɞɟɧɨ ɨɯɥɚɠɞɟɧɢɟ ɬɟɥɚ. Ɏɨɪɦɭɥɚ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɩɪɢ ɪɨɫɬɟ ɦɚɫɫɵ 
ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɪɚɡɧɢɰɚ ɬɟɦɩɟɪɚɬɭɪ ɦɨɠɟɬ ɛɵɬɶ ɧɟɛɨɥɶɲɨɣ. ɇɚɩɪɢɦɟɪ, 
ɨɯɥɚɠɞɚɹ 1 ɤɝ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɨɬ 1000 ɞɨ 0 o ɋ, ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɫɬɨɥɶɤɨ ɠɟ 
ɬɟɩɥɚ, ɫɤɨɥɶɤɨ ɞɚɫɬ ɨɯɥɚɠɞɟɧɢɟ 1000 ɤɝ ɨɬ 1 ɞɨ 0 o ɋ.  

ɉɨ ɜɢɞɭ ɩɟɪɟɞɚɱɢ ɷɧɟɪɝɢɢ ɬɟɩɥɨɜɵɟ ɧɚɫɨɫɵ ɛɵɜɚɸɬ ɞɜɭɯ ɬɢɩɨɜ:  
 Ʉɨɦɩɪɟɫɫɢɨɧɧɵɟ. Ɉɫɧɨɜɧɵɟ ɷɥɟɦɟɧɬɵ ɭɫɬɚɧɨɜɤɢ – ɷɬɨ ɤɨɦɩɪɟɫɫɨɪ, 

ɤɨɧɞɟɧɫɚɬɨɪ, ɪɚɫɲɢɪɢɬɟɥɶ ɢ ɢɫɩɚɪɢɬɟɥɶ. ɂɫɩɨɥɶɡɭɟɬɫɹ ɰɢɤɥ ɫɠɢɦɚɧɢɹ-
ɪɚɫɲɢɪɟɧɢɹ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɫ ɜɵɞɟɥɟɧɢɟɦ ɬɟɩɥɚ. ɗɬɨɬ ɬɢɩ ɬɟɩɥɨɜɵɯ ɧɚɫɨɫɨɜ 
ɩɪɨɫɬ, ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɟɧ ɢ ɧɚɢɛɨɥɟɟ ɩɨɩɭɥɹɪɟɧ.  

 Ⱥɛɫɨɪɛɰɢɨɧɧɵɟ. ɗɬɨ ɬɟɩɥɨɧɚɫɨɫɵ ɧɨɜɨɝɨ ɩɨɤɨɥɟɧɢɹ, ɢɫɩɨɥɶɡɭɸɳɢɟ ɜ 
ɤɚɱɟɫɬɜɟ ɪɚɛɨɱɟɝɨ ɬɟɥɚ ɩɚɪɭ ɚɛɫɨɪɛɟɧɬ-ɯɥɚɞɨɧ. ɉɪɢɦɟɧɟɧɢɟ ɚɛɫɨɪɛɟɧɬɚ 
ɩɨɜɵɲɚɟɬ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɪɚɛɨɬɵ ɬɟɩɥɨɜɨɝɨ ɧɚɫɨɫɚ. 

ɉɨ ɢɫɬɨɱɧɢɤɭ ɬɟɩɥɚ ɜɵɞɟɥɹɸɬ ɬɟɩɥɨɜɵɟ ɧɚɫɨɫɵ: 
 Ƚɟɨɬɟɪɦɚɥɶɧɵɟ. Ɍɟɩɥɨɜɚɹ ɷɧɟɪɝɢɹ ɛɟɪɟɬɫɹ ɢɡ ɝɪɭɧɬɚ ɢɥɢ ɜɨɞɵ.  
 ȼɨɡɞɭɲɧɵɟ. Ɍɟɩɥɨ ɢɡɜɥɟɤɚɟɬɫɹ ɢɡ ɚɬɦɨɫɮɟɪɵ.  
 ɂɫɩɨɥɶɡɭɸɳɢɟ ɜɬɨɪɢɱɧɨɟ ɬɟɩɥɨ. ȼ ɤɚɱɟɫɬɜɟ ɢɫɬɨɱɧɢɤɚ ɬɟɩɥɚ 

ɢɫɩɨɥɶɡɭɸɬɫɹ ɜɨɡɞɭɯ, ɜɨɞɚ, ɤɚɧɚɥɢɡɚɰɢɨɧɧɵɟ ɫɬɨɤɢ.  
ɉɨ ɜɢɞɭ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɜɯɨɞɧɨɝɨ/ɜɵɯɨɞɧɨɝɨ ɤɨɧɬɭɪɚ:  
 Ɍɟɩɥɨɜɵɟ ɧɚɫɨɫɵ «ɜɨɡɞɭɯ-ɜɨɡɞɭɯ». ɗɬɨɬ ɜɢɞ ɬɟɩɥɨɜɵɯ ɧɚɫɨɫɨɜ ɡɚɛɢɪɚɟɬ 

ɬɟɩɥɨ ɭ ɛɨɥɟɟ ɯɨɥɨɞɧɨɝɨ ɜɨɡɞɭɯɚ, ɟɳɟ ɛɨɥɶɲɟ ɩɨɧɢɠɚɹ ɟɝɨ ɬɟɦɩɟɪɚɬɭɪɭ, ɢ 
ɨɬɞɚɟɬ ɟɝɨ ɜ ɨɬɚɩɥɢɜɚɟɦɨɟ ɩɨɦɟɳɟɧɢɟ.  

 Ɍɟɩɥɨɜɵɟ ɧɚɫɨɫɵ «ɜɨɞɚ-ɜɨɞɚ». ɂɫɩɨɥɶɡɭɟɬɫɹ ɬɟɩɥɨ ɝɪɭɧɬɨɜɵɯ ɜɨɞ, 
ɤɨɬɨɪɨɟ ɩɟɪɟɞɚɟɬɫɹ ɜɨɞɟ ɞɥɹ ɨɬɨɩɥɟɧɢɹ ɢ ɝɨɪɹɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ.  

 Ɍɟɩɥɨɜɵɟ ɧɚɫɨɫɵ «ɜɨɞɚ-ɜɨɡɞɭɯ». ɂɫɩɨɥɶɡɭɸɬɫɹ ɡɨɧɞɵ ɢɥɢ ɫɤɜɚɠɢɧɵ 
ɞɥɹ ɜɨɞɵ ɢ ɜɨɡɞɭɲɧɚɹ ɫɢɫɬɟɦɚ ɨɬɨɩɥɟɧɢɹ.  

 Ɍɟɩɥɨɜɵɟ ɧɚɫɨɫɵ «ɜɨɡɞɭɯ-ɜɨɞɚ». Ⱥɬɦɨɫɮɟɪɧɨɟ ɬɟɩɥɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ 
ɜɨɞɹɧɨɝɨ ɨɬɨɩɥɟɧɢɹ.  

 Ɍɟɩɥɨɜɵɟ ɧɚɫɨɫɵ «ɝɪɭɧɬ-ɜɨɞɚ». Ɍɪɭɛɵ ɩɪɨɤɥɚɞɵɜɚɸɬɫɹ ɩɨɞ ɡɟɦɥɟɣ, ɢ 
ɩɨ ɧɢɦ ɰɢɪɤɭɥɢɪɭɟɬ ɜɨɞɚ, ɡɚɛɢɪɚɸɳɚɹ ɬɟɩɥɨ ɢɡ ɝɪɭɧɬɚ.  
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 Ɍɟɩɥɨɜɵɟ ɧɚɫɨɫɵ «ɥɟɞ-ɜɨɞɚ». Ⱦɥɹ ɧɚɝɪɟɜɚɧɢɹ ɜɨɞɵ ɜ ɫɢɫɬɟɦɟ ɨɬɨɩɥɟɧɢɹ 
ɢ ɝɨɪɹɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɬɟɩɥɨɜɚɹ ɷɧɟɪɝɢɹ, ɤɨɬɨɪɚɹ 
ɜɵɫɜɨɛɨɠɞɚɟɬɫɹ ɩɪɢ ɩɨɥɭɱɟɧɢɢ ɥɶɞɚ. Ɂɚɦɨɪɚɠɢɜɚɧɢɟ 100-200 ɥ ɜɨɞɵ ɫɩɨɫɨɛɧɨ 
ɨɛɟɫɩɟɱɢɬɶ ɨɛɨɝɪɟɜ ɫɪɟɞɧɟɝɨ ɞɨɦɚ ɜ ɬɟɱɟɧɢɟ ɱɚɫɚ. 

 
.17

 
Ɋɢɫɭɧɨɤ 1.17 – ɋɯɟɦɚ ɪɚɛɨɬɵ ɬɟɩɥɨɜɨɝɨ ɧɚɫɨɫɚ 

 
 Ɍɟɩɥɨɜɵɟ ɧɚɫɨɫɵ ɩɨɥɭɱɢɥɢ ɲɢɪɨɤɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɜ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɡɚ 
ɫɱɟɬ ɧɚɥɢɱɢɹ ɫɪɚɡɭ ɧɟɫɤɨɥɶɤɢɯ ɜɚɪɢɚɰɢɣ ɢɫɩɨɥɧɟɧɢɹ. ȼ Ɋɨɫɫɢɢ ɭɠɟ ɧɚɥɚɠɟɧɨ 
ɨɬɟɱɟɫɬɜɟɧɧɨɟ ɩɪɨɢɡɜɨɞɫɬɜɨ ɬɟɩɥɨɜɵɯ ɧɚɫɨɫɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ ɤɨɦɩɚɧɢɹ "Smaga", 
ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɩɨɩɭɥɹɪɢɡɢɪɨɜɚɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɞɚɧɧɨɝɨ 
ɪɟɲɟɧɢɹ, ɚ ɬɚɤɠɟ ɫɧɢɡɢɬɶ ɫɬɨɢɦɨɫɬɶ ɡɚɬɪɚɬ ɧɚ ɭɫɬɪɨɣɫɬɜɨ ɬɟɩɥɨɜɨɝɨ ɧɚɫɨɫɚ. 

ȼ 2017 ɝɨɞɭ ɦɢɪɨɜɨɣ ɫɩɪɨɫ ɧɚ ɬɟɩɥɨɜɵɟ ɧɚɫɨɫɵ «ɜɨɡɞɭɯ – ɜɨɞɚ» ɞɨɫɬɢɝ 
2,66 ɦɢɥɥɢɨɧɚ ɟɞɢɧɢɰ ɨɛɨɪɭɞɨɜɚɧɢɹ. Ɉɫɧɨɜɧɵɦɢ ɩɨɬɪɟɛɢɬɟɥɹɦɢ ɫɬɚɥɢ Ʉɢɬɚɣ, 
əɩɨɧɢɹ ɢ ɫɬɪɚɧɵ ȿɜɪɨɩɵ (68,8, 16,8 ɢ 10,8% ɨɛɳɟɝɨ ɨɛɴɟɦɚ ɩɪɨɞɚɠ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ). 

əɩɨɧɢɹ ɛɵɥɚ ɩɢɨɧɟɪɨɦ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɩɪɢɦɟɧɟɧɢɹ ɬɟɩɥɨɜɵɯ ɧɚɫɨɫɨɜ 
«ɜɨɡɞɭɯ – ɜɨɞɚ» ɢ ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɧɚɤɨɩɢɥɚ ɨɝɪɨɦɧɵɣ ɨɩɵɬ ɜ ɷɬɨɣ ɫɮɟɪɟ. 
ɉɨɦɢɦɨ ɫɨɡɞɚɧɢɹ ɫɨɛɫɬɜɟɧɧɨɝɨ ɪɵɧɤɚ ɬɟɩɥɨɧɚɫɨɫɧɵɯ ɜɨɞɨɧɚɝɪɟɜɚɬɟɥɟɣ 
EcoCute əɩɨɧɢɹ ɫɩɨɫɨɛɫɬɜɨɜɚɥɚ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɸ ɬɟɩɥɨɜɵɯ ɧɚɫɨɫɨɜ ɜ ȿɜɪɨɩɟ. 
Ɇɨɠɧɨ ɫɤɚɡɚɬɶ, ɹɩɨɧɫɤɢɟ ɬɟɯɧɨɥɨɝɢɢ ɫɬɚɥɢ ɨɫɧɨɜɨɣ ɧɨɜɨɝɨ ɫɟɝɦɟɧɬɚ ɦɢɪɨɜɨɝɨ 
ɪɵɧɤɚ ɢ ɜɞɨɯɧɭɥɢ ɧɨɜɭɸ ɠɢɡɧɶ ɜ ɤɨɧɫɟɪɜɚɬɢɜɧɭɸ ɨɬɪɚɫɥɶ ɨɬɨɩɢɬɟɥɶɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ. 
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Ɋɢɫɭɧɨɤ 1.18 – ɋɯɟɦɚ ɪɚɛɨɬɵ ɬɟɩɥɨɜɨɝɨ ɧɚɫɨɫɚ «ɜɨɡɞɭɯ-ɜɨɞɚ» 

 
ȼ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɜ Ʉɢɬɚɟ ɭɫɢɥɢɥɚɫɶ ɪɨɥɶ ɝɨɫɭɞɚɪɫɬɜɚ ɜ ɷɤɨɥɨɝɢɱɟɫɤɨɦ 

ɪɟɝɭɥɢɪɨɜɚɧɢɢ. ɇɚɰɢɨɧɚɥɶɧɚɹ ɩɪɨɝɪɚɦɦɚ «ɗɥɟɤɬɪɢɱɟɫɬɜɨ ɜɦɟɫɬɨ ɭɝɥɹ» 
ɫɩɨɫɨɛɫɬɜɨɜɚɥɚ ɛɭɪɧɨɦɭ ɪɨɫɬɭ ɩɪɨɞɚɠ ɬɟɩɥɨɜɵɯ ɧɚɫɨɫɨɜ «ɜɨɡɞɭɯ – ɜɨɞɚ» ɧɚ 
ɫɟɜɟɪɟ ɫɬɪɚɧɵ. Ɉɱɟɜɢɞɧɵɦ ɞɨɤɚɡɚɬɟɥɶɫɬɜɨɦ ɫɨɤɪɚɳɟɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ 
ɜɵɛɪɨɫɨɜ ɜ ɚɬɦɨɫɮɟɪɭ ɫɬɚɥɨ ɨɱɢɳɚɸɳɟɟɫɹ ɨɬ ɫɦɨɝɚ ɧɟɛɨ ɋɟɜɟɪɧɨɝɨ Ʉɢɬɚɹ. 

ɇɟɤɨɬɨɪɵɟ ɩɪɨɢɡɜɨɞɢɬɟɥɢ ɩɪɟɞɨɫɬɚɜɥɹɸɬ ɭɫɥɭɝɢ ɨɛɥɚɱɧɨɝɨ ɫɟɪɜɢɫɚ ɞɥɹ 
ɭɞɚɥɟɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɪɚɛɨɬɨɣ ɢ ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɟɦ ɬɟɩɥɨɜɵɯ ɧɚɫɨɫɨɜ 
«ɜɨɡɞɭɯ – ɜɨɞɚ». ɉɨɞɤɥɸɱɢɜɲɢɫɶ ɤ ɨɛɥɚɱɧɨɦɭ ɫɟɪɜɟɪɭ, ɩɨɥɶɡɨɜɚɬɟɥɶ ɩɨɥɭɱɚɟɬ 
ɩɨɥɧɵɣ ɤɨɧɬɪɨɥɶ ɧɚɞ ɭɫɬɪɨɣɫɬɜɨɦ ɢɡ ɥɸɛɨɣ ɬɨɱɤɢ ɩɥɚɧɟɬɵ. Ⱦɚɧɧɚɹ ɬɟɯɧɨɥɨɝɢɹ 
ɩɨɡɜɨɥɹɟɬ ɫɷɤɨɧɨɦɢɬɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, ɩɨɜɵɫɢɬɶ ɭɪɨɜɟɧɶ ɤɨɦɮɨɪɬɚ, ɞɨɛɢɬɶɫɹ 
ɛɨɥɟɟ ɝɢɛɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɪɟɫɭɪɫɚɦɢ. 

ȿɳɟ ɨɞɧɚ ɪɚɡɪɚɛɨɬɤɚ – ɢɧɬɟɝɪɢɪɨɜɚɧɧɵɟ ɫɢɫɬɟɦɵ, ɨɛɴɟɞɢɧɹɸɳɢɟ 
ɬɟɩɥɨɜɵɟ ɧɚɫɨɫɵ ɢ ɮɨɬɨɷɥɟɤɬɪɢɱɟɫɤɢɟ ɩɚɧɟɥɢ. Ɍɚɤɢɟ ɫɢɫɬɟɦɵ ɩɨɡɜɨɥɹɸɬ ɛɨɥɟɟ 
ɷɮɮɟɤɬɢɜɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, ɜɵɪɚɛɚɬɵɜɚɟɦɭɸ ɫɨɥɧɟɱɧɵɦɢ 
ɩɚɧɟɥɹɦɢ, ɭɩɪɚɜɥɹɹ ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɟɦ ɬɟɩɥɨɜɨɝɨ ɧɚɫɨɫɚ. 

ȼ ɪɚɣɨɧɚɯ ɫ ɯɨɥɨɞɧɵɦ ɤɥɢɦɚɬɨɦ, ɬɚɤɢɯ ɤɚɤ ɋɟɜɟɪɧɚɹ ȿɜɪɨɩɚ, ɝɞɟ 
ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɦɨɠɟɬ ɨɩɭɫɤɚɬɶɫɹ ɞɨ -40°C, ɷɮɮɟɤɬɢɜɧɵɦ 
ɫɩɨɫɨɛɨɦ ɩɨɥɭɱɟɧɢɹ ɝɨɪɹɱɟɣ ɜɨɞɵ ɦɨɝɭɬ ɫɬɚɬɶ ɝɢɛɪɢɞɧɵɟ ɫɢɫɬɟɦɵ, 
ɨɛɴɟɞɢɧɹɸɳɢɟ ɝɚɡɨɜɵɣ ɤɨɬɟɥ ɢ ɬɟɩɥɨɜɨɣ ɧɚɫɨɫ «ɜɨɡɞɭɯ – ɜɨɞɚ». ɍɠɟ 
ɭɫɬɚɧɨɜɥɟɧɧɵɣ ɤɨɬɟɥ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɷɮɮɟɤɬɢɜɧɨɝɨ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ 
ɧɚɝɪɟɜɚ. Ɋɹɞ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ ɩɪɟɞɫɬɚɜɢɥ ɧɚ ɪɵɧɤɟ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɟ ɫɢɫɬɟɦɵ 
ɭɩɪɚɜɥɟɧɢɹ, ɩɨɡɜɨɥɹɸɳɢɟ ɩɨɞɤɥɸɱɢɬɶ ɬɟɩɥɨɜɨɣ ɧɚɫɨɫ ɤ ɞɟɣɫɬɜɭɸɳɟɣ ɫɢɫɬɟɦɟ 
ɨɬɨɩɥɟɧɢɹ ɢ ɝɨɪɹɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɧɚ ɛɚɡɟ ɝɚɡɨɜɨɝɨ ɤɨɬɥɚ. ȿɫɥɢ ɭɫɥɨɜɢɹ ɧɟ 
ɩɨɡɜɨɥɹɸɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɬɟɩɥɨɜɨɣ ɧɚɫɨɫ, ɜɤɥɸɱɚɟɬɫɹ ɝɚɡɨɜɵɣ ɤɨɬɟɥ, 
ɨɛɟɫɩɟɱɢɜɚɹ ɧɟɩɪɟɪɵɜɧɨɟ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ ɫɢɫɬɟɦɵ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ. 
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2 ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ 
 
ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫɬɪɨɢɬɟɥɶɫɬɜɨ «ɩɚɫɫɢɜɧɵɯ» ɞɨɦɨɜ ɜ Ɋɨɫɫɢɢ ɬɨɥɶɤɨ 

ɡɚɪɨɠɞɚɟɬɫɹ: ɩɪɨɢɫɯɨɞɢɬ ɩɨɢɫɤ ɨɩɬɢɦɚɥɶɧɵɯ ɪɟɲɟɧɢɣ ɢ ɫɬɵɤɨɜɤɚ ɷɬɢɯ 
ɪɟɲɟɧɢɣ ɫ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶɸ. 

ɋɨɝɥɚɫɧɨ ɋɉ 131.13330.2012 «ɋɬɪɨɢɬɟɥɶɧɚɹ ɤɥɢɦɚɬɨɥɨɝɢɹ. 
Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 23-01-99* (ɫ ɂɡɦɟɧɟɧɢɹɦɢ N 1, 2)» 
Ʉɪɚɫɧɨɹɪɫɤɢɣ ɤɪɚɣ ɞɟɥɢɬɫɹ ɧɚ 4 ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɩɨɞɪɚɣɨɧɚ: Iȼ, IȾ, IȺ, IȻ. 

Ʉɪɚɫɧɨɹɪɫɤɢɣ ɤɪɚɣ ɦɨɠɧɨ ɩɨɞɪɚɡɞɟɥɢɬɶ ɧɚ 2 ɱɚɫɬɢ: 
- ɘɠɧɚɹ ɱɚɫɬɶ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ (ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɩɨɞɪɚɣɨɧɵ Iȼ, IȾ); 
- ɋɟɜɟɪɧɚɹ ɱɚɫɬɶ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ (ɤɥɢɦɚɬɢɱɟɫɤɢɣ ɩɨɞɪɚɣɨɧ IȻ, IȺ). 
ɋɨɝɥɚɫɧɨ ɬɚɛɥ. Ȼ.1 ɋɉ 131.13330.2012 «ɋɬɪɨɢɬɟɥɶɧɚɹ ɤɥɢɦɚɬɨɥɨɝɢɹ. 

Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 23-01-99* (ɫ ɂɡɦɟɧɟɧɢɹɦɢ N 1, 2)»: 
 

 
Ɋɢɫɭɧɨɤ 2.1 – Ɋɚɡɞɟɥɟɧɢɟ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ 

1 - ɘɠɧɚɹ ɱɚɫɬɶ; 2 - ɋɟɜɟɪɧɚɹ ɱɚɫɬɶ 
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Ɍɚɛɥɢɰɚ 2.1 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɡɨɧ 

Ʉɥɢɦɚɬɢ-
ɱɟɫɤɚɹ 
ɡɨɧɚ 

Ʉɥɢɦɚɬɢɱɟɫ-
ɤɢɣ ɩɨɞɪɚɣɨɧ 

ɋɪɟɞɧɟɦɟɫɹɱ-
ɧɚɹ 

ɬɟɦɩɟɪɚɬɭɪɚ 
ɜɨɡɞɭɯɚ ɜ 
ɹɧɜɚɪɟ, ºɋ 

ɋɪɟɞɧɹɹ 
ɫɤɨɪɨɫɬɶ 

ɜɟɬɪɚ ɡɚ ɬɪɢ 
ɡɢɦɧɢɯ 

ɦɟɫɹɰɚ, ɦ/ɫ 

ɋɪɟɞɧɟɦɟɫɹɱ-
ɧɚɹ 

ɬɟɦɩɟɪɚɬɭɪɚ 
ɜɨɡɞɭɯɚ ɜ 
ɢɸɥɟ, ºɋ 

ɋɪɟɞɧɟɦɟɫɹɱɧɚɹ 
ɨɬɧɨɫɢɬɟɥɶɧɚɹ 

ɜɥɚɠɧɨɫɬɶ 
ɜɨɡɞɭɯɚ ɜ ɢɸɥɟ, 

% 
1 2 3 4 5 6 

ɘɠɧɚɹ 
ɱɚɫɬɶ 

Iȼ Ɉɬ -14 ɞɨ -28 - Ɉɬ +12 ɞɨ +21 - 

IȾ Ɉɬ -14 ɞɨ -32 - Ɉɬ +10 ɞɨ +20 - 

ɋɟɜɟɪɧɚɹ 
ɱɚɫɬɶ 

IȺ Ɉɬ -32 ɢ ɧɢɠɟ - Ɉɬ +4 ɞɨ +19 - 

IȻ Ɉɬ -28 ɢ ɧɢɠɟ 5 ɢ ɛɨɥɟɟ Ɉɬ 0 ɞɨ +13 Ȼɨɥɟɟ 75 

 
Ⱥɧɚɥɢɡɢɪɭɹ ɭɫɥɨɜɢɹ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɜ 

ɋɟɜɟɪɧɨɣ ɱɚɫɬɢ ɧɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɫɨɡɞɚɧɢɟ ɩɚɫɫɢɜɧɨɝɨ ɞɨɦɨɫɬɪɨɟɧɢɹ ɟɞɜɚ ɥɢ 
ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɵɦ ɡɚ ɫɱɟɬ ɧɚɥɢɱɢɹ ɜɟɱɧɨɣ ɦɟɪɡɥɨɬɵ (ɩɪɟɩɹɬɫɬɜɭɟɬ 
ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɝɪɭɧɬɨɜɵɯ ɬɟɩɥɨɨɛɦɟɧɧɢɤɨɜ), ɚ ɬɚɤɠɟ ɤɪɚɣɧɟ ɫɭɪɨɜɵɯ 
ɩɨɝɨɞɧɵɯ ɭɫɥɨɜɢɣ, ɢɡ-ɡɚ ɤɨɬɨɪɵɯ ɞɥɹ ɫɨɛɥɸɞɟɧɢɹ ɤɪɢɬɟɪɢɟɜ ɩɚɫɫɢɜɧɨɝɨ ɞɨɦɚ 
ɩɨɬɪɟɛɭɟɬɫɹ ɭɫɬɪɨɣɫɬɜɨ ɨɱɟɧɶ ɬɨɥɫɬɨɣ ɫɬɟɧɵ, ɱɬɨ ɷɤɨɧɨɦɢɱɟɫɤɢ 
ɧɟɰɟɥɟɫɨɨɛɪɚɡɧɨ, ɨɞɧɚɤɨ ɡɚ ɫɱɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɨɩɪɟɞɟɥɟɧɧɵɯ ɫɢɫɬɟɦ ɢ 
ɬɳɚɬɟɥɶɧɨɝɨ ɩɨɞɯɨɞɚ ɤ ɫɬɪɨɢɬɟɥɶɫɬɜɭ, ɦɨɠɧɨ ɞɨɛɢɬɶɫɹ ɨɬɥɢɱɧɨɣ 
ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɬɚɥɶɧɵɯ ɞɨɦɨɜ ɞɚɧɧɨɝɨ ɪɟɝɢɨɧɚ. 

Ɉɞɧɚɤɨ, ɜ ɸɠɧɨɣ ɱɚɫɬɢ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ ɢɦɟɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ 
ɩɪɢɛɥɢɠɟɧɢɹ ɤ ɤɪɢɬɟɪɢɹɦ "ɩɚɫɫɢɜɧɨɝɨ" ɞɨɦɚ. Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɞɨɫɬɢɝɚɬɶ ɷɬɢɯ 
ɡɧɚɱɟɧɢɣ ɬɪɟɛɭɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜɫɟ ɜɨɡɦɨɠɧɵɟ ɢɡ ɢɡɭɱɟɧɧɵɯ ɪɟɲɟɧɢɹ ɢ 
ɬɚɤɠɟ ɧɟɨɛɯɨɞɢɦɨ ɜɧɨɫɢɬɶ ɤɨɪɪɟɤɬɢɜɵ ɜ ɤɨɧɫɬɪɭɤɬɢɜ, ɜ ɱɚɫɬɧɨɫɬɢ ɭɡɥɵ 
ɩɪɢɦɵɤɚɧɢɹ ɤɪɵɲɢ ɢ ɩɟɪɟɤɪɵɬɢɣ ɤ ɫɬɟɧɚɦ, ɨɤɨɧɧɵɯ ɢ ɞɜɟɪɧɵɯ ɛɥɨɤɨɜ ɤ 
ɩɪɨɟɦɚɦ, ɫɨɩɪɹɠɟɧɢɟ ɫɬɟɧ ɫ ɮɭɧɞɚɦɟɧɬɚɦɢ ɜ ɰɟɥɹɯ ɦɢɧɢɦɢɡɚɰɢɢ ɬɟɩɥɨɩɨɬɟɪɶ ɜ 
ɧɚɢɛɨɥɟɟ ɫɥɚɛɵɯ ɦɟɫɬɚɯ ɞɨɦɚ. 
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3 ɉɨɞɛɨɪ ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɝɨ ɭɬɟɩɥɢɬɟɥɹ 
 

Ⱦɥɹ ɞɚɥɶɧɟɣɲɢɯ ɪɚɫɱɟɬɨɜ ɭɞɟɥɶɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɡɞɚɧɢɹ ɛɭɞɟɬ ɩɪɢɧɹɬɚ 
ɞɟɪɟɜɹɧɧɚɹ ɤɚɪɤɚɫɧɚɹ ɫɢɫɬɟɦɚ, ɬɚɤ ɤɚɤ ɨɧɚ ɢɦɟɟɬ ɪɹɞ ɩɪɟɢɦɭɳɟɫɬɜ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɢɧɵɯ ɫɢɫɬɟɦ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɢ. ȼ ɞɚɧɧɨɣ 
ɫɢɫɬɟɦɟ ɨɫɧɨɜɧɨɣ ɨɛɴɟɦ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɫɨɫɬɚɜɥɹɟɬ ɭɬɟɩɥɢɬɟɥɶ. 

Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɩɨɞɛɨɪɚ ɧɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɟɝɨ ɭɬɟɩɥɢɬɟɥɹ ɩɪɢɦɟɦ 
ɫɥɟɞɭɸɳɭɸ ɦɧɨɝɨɫɥɨɣɧɭɸ ɤɨɧɫɬɪɭɤɰɢɸ: 

- ɲɬɭɤɚɬɭɪɤɚ ɢɡ ɰɟɦɟɧɬɧɨ-ɩɟɫɱɚɧɨɝɨ ɪɚɫɬɜɨɪɚ Ɇ150 ɬɨɥɳɢɧɨɣ 10 ɦɦ; 
- ɥɢɫɬ OSB ɬɨɥɳɢɧɨɣ 12 ɦɦ; 
- ɭɬɟɩɥɢɬɟɥɶ ɬɨɥɳɢɧɨɣ 200 ɦɦ; 
- ɥɢɫɬ OSB ɬɨɥɳɢɧɨɣ 12 ɦɦ. 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɚɬɟɪɢɚɥɨɜ ɤɨɧɫɬɪɭɤɰɢɢ ɫɬɟɧɨɜɨɝɨ ɨɝɪɚɠɞɟɧɢɹ ɫɜɟɞɟɧɵ 

ɜ ɬɚɛɥɢɰɭ 3.1. 
 
Ɍɚɛɥɢɰɚ 3.1 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɚɬɟɪɢɚɥɨɜ ɤɨɧɫɬɪɭɤɰɢɢ ɫɬɟɧɨɜɨɝɨ ɨɝɪɚɠɞɟɧɢɹ  

Ɇɚɬɟɪɢɚɥ 
ɉɥɨɬɧɨɫɬɶ 

ρ, ɤɝ/ɦ3 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ  

λȺ, ȼɬ/(ɦ.ɨɋ) 
1 2 3 

1. ɒɬɭɤɚɬɭɪɤɚ ɢɡ ɰɟɦɟɧɬɧɨ-ɩɟɫɱɚɧɨɝɨ ɪɚɫɬɜɨɪɚ 
Ɇ150 

1800 0,93 

2. Ʌɢɫɬ OSB-3 600 0,16 
3. ɋɬɟɤɥɨɜɚɬɚ 
 
Ʉɚɦɟɧɧɚɹ ɜɚɬɚ 
 
ɉɟɧɨɩɨɥɢɭɪɟɬɚɧ 
 
ɗɤɫɬɪɭɞɢɪɨɜɚɧɧɵɣ ɩɟɧɨɩɨɥɢɫɬɢɪɨɥ 

85 
 

100 
 

54 
 

25 

0,050 
 

0,045 
 

0,041 
 

0,031 
4. Ʌɢɫɬ OSB-3 600 0,16 
 

Ɋɚɫɱɟɬ ɩɨɬɟɪɶ ɬɟɩɥɨɬɵ ɱɟɪɟɡ ɭɱɚɫɬɨɤ ɫɬɟɧɨɜɨɝɨ ɨɝɪɚɠɞɟɧɢɹ. 
ȼɫɟ ɬɟɦɩɟɪɚɬɭɪɧɵɟ ɩɨɥɹ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɞɥɹ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɪɭɠɧɨɝɨ 

ɜɨɡɞɭɯɚ ɦɢɧɭɫ 37ɨɋ ɢ ɬɟɦɩɟɪɚɬɭɪɵ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ 21 ɨɋ. 
Ⱦɥɹ ɩɥɨɫɤɨɝɨ ɷɥɟɦɟɧɬɚ ɭɫɥɨɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ 

ɨɞɧɨɪɨɞɧɨɣ ɱɚɫɬɢ ɮɪɚɝɦɟɧɬɚ ɬɟɩɥɨɡɚɳɢɬɧɨɣ ɨɛɨɥɨɱɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ: 

 

Rɨ1
ɭɫɥ = 

1𝛼˅ + ∑ ܴ𝑠𝑠 + 1𝛼ː,                                                                             (3.1) 

 
ɝɞɟ ߙ˅ - ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ 

ɨɝɪɚɠɞɚɸɳɟɣ                                                                         ɤɨɧɫɬɪɭɤɰɢɢ, 
ȼɬ/(ɦ2·°ɋ), ɩɪɢɧɢɦɚɟɦɵɣ ɫɨɝɥɚɫɧɨ [3, ɬɚɛɥ. 4]; 
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 ː - ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɧɚɪɭɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɨɝɪɚɠɞɚɸɳɟɣߙ
ɤɨɧɫɬɪɭɤɰɢɢ, ȼɬ/(ɦ2·°ɋ), ɩɪɢɧɢɦɚɟɦɵɣ ɫɨɝɥɚɫɧɨ [3, ɬɚɛɥ. 6]; ܴ𝑠 - ɬɟɪɦɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɥɨɹ ɨɞɧɨɪɨɞɧɨɣ ɱɚɫɬɢ ɮɪɚɝɦɟɧɬɚ, 
(ɦ2·°ɋ)/ȼɬ. 

ɍɞɟɥɶɧɵɟ ɩɨɬɟɪɢ ɬɟɩɥɨɬɵ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 
U1 = 1/Rɨ1

ɭɫɥ,                                                                                               (3.2) 
 
ɝɞɟ Rɨ1

ɭɫɥ - ɭɫɥɨɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɨɞɧɨɪɨɞɧɨɣ ɱɚɫɬɢ 
ɮɪɚɝɦɟɧɬɚ ɬɟɩɥɨɡɚɳɢɬɧɨɣ ɨɛɨɥɨɱɤɢ, ɦ2·ɨɋ/ȼɬ. 

ɉɥɨɳɚɞɶ ɫɬɟɧɵ, ɜɨɲɟɞɲɢɣ ɜ ɪɚɫɱɟɬɧɵɣ ɭɱɚɫɬɨɤ Sl,1 = 1 ɦ2. ɉɨɬɟɪɢ 
ɬɟɩɥɨɬɵ ɱɟɪɟɡ ɭɱɚɫɬɨɤ ɨɞɧɨɪɨɞɧɨɣ ɫɬɟɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 
Q1,l = ([tɜ - tɧ]/(Rɨ1

ɭɫɥ))∙Sl,1,                                                                         (3.3) 
 
ɝɞɟ tɜ - ɪɚɫɱɟɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ, °ɋ; 
tɧ - ɪɚɫɱɟɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ, °ɋ; 
Rɨ1

ɭɫɥ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2); 
Sl,1 - ɩɥɨɳɚɞɶ ɨɞɧɨɪɨɞɧɨɣ ɱɚɫɬɢ ɤɨɧɫɬɪɭɤɰɢɢ, ɜɨɲɟɞɲɟɣ ɜ ɪɚɫɱɟɬɧɭɸ 

ɨɛɥɚɫɬɶ ɩɪɢ ɪɚɫɱɟɬɟ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɩɨɥɹ, ɦ2. 
ɉɪɨɢɡɜɟɞɟɦ ɪɚɫɱɟɬ ɞɚɧɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɞɥɹ ɦɧɨɝɨɫɥɨɣɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ 

ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɤɚɠɞɨɝɨ ɢɡ ɜɢɞɨɜ ɭɬɟɩɥɢɬɟɥɹ. 
Ɋɚɫɱɟɬ ɩɨɤɚɡɚɬɟɥɟɣ ɞɥɹ ɦɧɨɝɨɫɥɨɣɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɜ 

ɤɚɱɟɫɬɜɟ ɭɬɟɩɥɢɬɟɥɹ ɫɬɟɤɥɨɜɚɬɵ. 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (3.1): 
 
Rɨ1

ɭɫɥ = 1/8,7 + 0,01/0,93 + 0,012/0,16 + 0,2/0,050 + 0,012/0,16 + 1/23 = 
4,319 ɦ2·ɨɋ/ȼɬ. 

 
ɍɞɟɥɶɧɵɟ ɩɨɬɟɪɢ ɬɟɩɥɨɬɵ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (3.2): 
 
U1 = 1/4,319 = 0,232 ȼɬ/(ɦ2·ɨɋ). 
 
ɉɨɬɟɪɢ ɬɟɩɥɨɬɵ ɱɟɪɟɡ ɭɱɚɫɬɨɤ ɨɞɧɨɪɨɞɧɨɣ ɫɬɟɧɵ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ (3.3): 
 
Q1,l = [21 - (-37)]/(4,319*1)*1 = 13,43 ȼɬ∙ɱ/ɦ2. 
 
Ɋɚɫɱɟɬ ɩɨɤɚɡɚɬɟɥɟɣ ɞɥɹ ɦɧɨɝɨɫɥɨɣɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɜ 

ɤɚɱɟɫɬɜɟ ɭɬɟɩɥɢɬɟɥɹ ɤɚɦɟɧɧɨɣ ɜɚɬɵ. 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (3.1): 
 
Rɨ1

ɭɫɥ = 1/8,7 + 0,01/0,93 + 0,012/0,16 + 0,2/0,045 + 0,012/0,16 + 1/23 = 
4,764 ɦ2·ɨɋ/ȼɬ. 
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ɍɞɟɥɶɧɵɟ ɩɨɬɟɪɢ ɬɟɩɥɨɬɵ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (3.2): 
 
U1 = 1/4,764 = 0,210 ȼɬ/(ɦ2·ɨɋ). 
 
ɉɨɬɟɪɢ ɬɟɩɥɨɬɵ ɱɟɪɟɡ ɭɱɚɫɬɨɤ ɨɞɧɨɪɨɞɧɨɣ ɫɬɟɧɵ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ (3.3): 
 
Q1,l = [21 - (-37)]/(4,764*1)*1 = 12,17 ȼɬ∙ɱ/ɦ2. 
 
Ɋɚɫɱɟɬ ɩɨɤɚɡɚɬɟɥɟɣ ɞɥɹ ɦɧɨɝɨɫɥɨɣɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɜ 

ɤɚɱɟɫɬɜɟ ɭɬɟɩɥɢɬɟɥɹ ɩɟɧɨɩɨɥɢɭɪɟɬɚɧɚ. 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (3.1): 
 
Rɨ1

ɭɫɥ = 1/8,7 + 0,01/0,93 + 0,012/0,16 + 0,2/0,041 + 0,012/0,16 + 1/23 = 
5,197 ɦ2·ɨɋ/ȼɬ. 

 
ɍɞɟɥɶɧɵɟ ɩɨɬɟɪɢ ɬɟɩɥɨɬɵ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (3.2): 
 
U1 = 1/5,197 = 0,192 ȼɬ/(ɦ2·ɨɋ). 
 
ɉɨɬɟɪɢ ɬɟɩɥɨɬɵ ɱɟɪɟɡ ɭɱɚɫɬɨɤ ɨɞɧɨɪɨɞɧɨɣ ɫɬɟɧɵ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ (3.3): 
 
Q1,l = [21 - (-37)]/(5,197*1)*1 = 11,16 ȼɬ∙ɱ/ɦ2. 
 
Ɋɚɫɱɟɬ ɩɨɤɚɡɚɬɟɥɟɣ ɞɥɹ ɦɧɨɝɨɫɥɨɣɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɜ 

ɤɚɱɟɫɬɜɟ ɭɬɟɩɥɢɬɟɥɹ ɷɤɫɬɪɭɞɢɪɨɜɚɧɧɨɝɨ ɩɟɧɨɩɨɥɢɫɬɢɪɨɥɚ. 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (3.1): 
 
Rɨ1

ɭɫɥ = 1/8,7 + 0,01/0,93 + 0,012/0,16 + 0,2/0,031 + 0,012/0,16 + 1/23 = 
6,771 ɦ2·ɨɋ/ȼɬ. 

 
ɍɞɟɥɶɧɵɟ ɩɨɬɟɪɢ ɬɟɩɥɨɬɵ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (3.2): 
 
U1 = 1/6,771 = 0,148 ȼɬ/(ɦ2·ɨɋ). 
 
ɉɨɬɟɪɢ ɬɟɩɥɨɬɵ ɱɟɪɟɡ ɭɱɚɫɬɨɤ ɨɞɧɨɪɨɞɧɨɣ ɫɬɟɧɵ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ (3.3): 
 
Q1,l = [21 - (-37)]/(6,771)*1 = 8,57 ȼɬ∙ɱ/ɦ2. 
 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 3.2.  
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Ɍɚɛɥɢɰɚ 3.2 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɬɟɩɥɨɩɨɬɟɪɶ 

ȼɢɞ ɭɬɟɩɥɢɬɟɥɹ 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ 
ɬɟɩɥɨɩɟɪɟɞɚɱɟ, 

ɦ2·ɨɋ/ȼɬ 

ɍɞɟɥɶɧɵɟ 
ɩɨɬɟɪɢ ɬɟɩɥɨɬɵ, 

ȼɬ/(ɦ2·ɨɋ) 

ɉɨɬɟɪɢ ɬɟɩɥɨɬɵ ɱɟɪɟɡ 
ɨɞɧɨɪɨɞɧɵɣ ɭɱɚɫɬɨɤ ɫɬɟɧɵ, 

ȼɬ∙ɱ/ɦ2 
1 2 3 4 

ɋɬɟɤɥɨɜɚɬɚ 4,319 0,232 13,43 
Ʉɚɦɟɧɧɚɹ ɜɚɬɚ 4,764 0,210 12,17 
ɉɟɧɨɩɨɥɢɭɪɟɬɚɧ 5,197 0,192 11,16 
ɗɤɫɬɪɭɞɢɪɨɜɚɧɧɵɣ 
ɩɟɧɨɩɨɥɢɫɬɢɪɨɥ 

6,771 0,148 8,57 

  
Ɍɚɪɢɮɵ ɧɚ ɬɟɩɥɨɜɭɸ ɷɧɟɪɝɢɸ ɈɈɈ ɍɄ «ȿɧɢɫɟɣ» ɩɨ ɫɨɫɬɨɹɧɢɸ ɧɚ 

01.05.2021 ɫɨɫɬɚɜɥɹɸɬ 1 688,81 ɪɭɛ./Ƚɤɚɥ. 
 
Ɍɚɛɥɢɰɚ 3.3 – Ɍɟɩɥɨɩɨɬɟɪɢ ɢ ɡɚɬɪɚɬɵ ɧɚ ɨɬɨɩɥɟɧɢɟ ɡɚ ɪɚɫɱɟɬɧɵɣ ɩɟɪɢɨɞ 

ɉɨɤɚɡɚɬɟɥɶ 
Ɉɝɪɚɠɞɟɧɢɟ ɫɨ 

ɫɬɟɤɥɨɜɚɬɨɣ 
Ɉɝɪɚɠɞɟɧɢɟ ɫ 

ɤɚɦɟɧɧɨɣ ɜɚɬɨɣ 

Ɉɝɪɚɠɞɟɧɢɟ ɫ 
ɩɟɧɨɩɨɥɢ-
ɭɪɟɬɚɧɨɦ 

Ɉɝɪɚɠɞɟɧɢɟ ɫ 
ɷɤɫɬɪɭɞɢɪɨɜɚɧ-

ɧɵɦ 
ɩɟɧɨɩɨɥɢɫɬɢ-

ɪɨɥɨɦ 
1 2 3 4 5 

Ɍɟɩɥɨɩɨɬɟɪɢ, ȼɬ∙ɱ/ɦ2 13,43 12,17 11,16 8,57 

Ɍɟɩɥɨɩɨɬɟɪɢ, 
Ƚɤɚɥ∙ɝɨɞ /ɦ2 

0,06457438 0,05851247 0,05366294 0,04120378 

Ɂɚɬɪɚɬɵ ɧɚ 
ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɟ 
ɨɬɨɩɥɟɧɢɟ, ɪɭɛ/ɦ2 

109,05 98,82 90,63 69,59 
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4 Ɋɚɫɱɟɬ ɬɟɩɥɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɡɞɚɧɢɹ 
 
Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɚɧɚɥɢɡɚ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɢ ɢɧɠɟɧɟɪɧɵɯ 

ɪɟɲɟɧɢɣ ɩɪɨɢɡɜɟɞɟɦ ɪɚɫɱɟɬ ɬɟɩɥɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɡɞɚɧɢɹ ɞɥɹ 
ɭɫɥɨɜɢɣ ɫɟɜɟɪɧɨɣ ɢ ɸɠɧɨɣ ɱɚɫɬɟɣ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ ɜ ɞɜɭɯ ɜɚɪɢɚɰɢɹɯ. 
 Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɢ ɛɭɞɭɬ ɩɪɢɧɹɬɵ ɤ ɪɚɫɫɦɨɬɪɟɧɢɸ 
ɫɥɟɞɭɸɳɢɟ ɪɟɲɟɧɢɹ:  

1) ɭɜɟɥɢɱɟɧɢɟ ɬɨɥɳɢɧɵ ɭɬɟɩɥɢɬɟɥɹ ɫ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɨɛɪɟɲɟɬɤɨɣ ɞɥɹ 
ɨɛɟɢɯ ɱɚɫɬɟɣ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ; 

2) ɩɪɢɦɟɧɟɧɢɟ ɫɢɫɬɟɦɵ ɩɪɢɬɨɱɧɨ-ɜɵɬɹɠɧɨɣ ɜɟɧɬɢɥɹɰɢɢ ɦɚɪɤɢ «ȼɟɧɬɫ 
ȼɍɌ Ɋ 700 ɗȽ ȿɋ» ɫ ɪɟɤɭɩɟɪɚɰɢɟɣ ɢ ɄɉȾ = 85% ɞɥɹ ɨɛɟɢɯ ɱɚɫɬɟɣ 
Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ; 

3) ɩɪɢɦɟɧɟɧɢɟ ɬɟɩɥɨɜɨɝɨ ɧɚɫɨɫɚ ɦɚɪɤɢ «Termex Energy Pro 24» ɫ 
ɝɪɭɧɬɨɜɵɦ ɬɟɩɥɨɨɛɦɟɧɧɢɤɨɦ ɬɢɩɚ «ɡɨɧɞ», ɪɚɛɨɬɚɸɳɟɝɨ ɩɨ ɫɢɫɬɟɦɟ «ɝɪɭɧɬ-
ɜɨɞɚ» ɞɥɹ ɸɠɧɨɣ ɱɚɫɬɢ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ; 

4) ɩɪɢɦɟɧɟɧɢɟ ɬɟɩɥɨɜɨɝɨ ɧɚɫɨɫɚ ɦɚɪɤɢ «Termex Energy Pro 24» ɫ 
ɝɪɭɧɬɨɜɵɦ ɬɟɩɥɨɨɛɦɟɧɧɢɤɨɦ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɬɢɩɚ, ɪɚɛɨɬɚɸɳɟɝɨ ɩɨ ɫɢɫɬɟɦɟ 
«ɜɨɡɞɭɯ-ɜɨɡɞɭɯ» ɞɥɹ ɫɟɜɟɪɧɨɣ ɱɚɫɬɢ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ. 

 
4.1 Ɉɛɳɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɡɞɚɧɢɹ 
 
Ɉɛɴɟɤɬ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɞɜɭɯɷɬɚɠɧɵɣ ɨɞɧɨɤɜɚɪɬɢɪɧɵɣ ɠɢɥɨɣ ɞɨɦ. 

ȼɵɫɨɬɚ ɷɬɚɠɟɣ – 3,0 ɦ.  
ɉɥɨɳɚɞɢ ɧɚɪɭɠɧɵɯ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ, ɨɬɚɩɥɢɜɚɟɦɵɣ ɨɛɴɟɦ 

ɡɞɚɧɢɹ, ɩɥɨɳɚɞɶ ɤɜɚɪɬɢɪ, ɠɢɥɚɹ ɩɥɨɳɚɞɶ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɪɚɫɱёɬɚ 
ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɩɚɫɩɨɪɬɚ, ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɨɝɪɚɠɞɚɸɳɢɯ 
ɤɨɧɫɬɪɭɤɰɢɣ ɡɞɚɧɢɹ ɨɩɪɟɞɟɥɹɥɢɫɶ ɫɨɝɥɚɫɧɨ ɩɪɨɟɤɬɭ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ [1].  

Ɉɬɚɩɥɢɜɚɟɦɵɣ ɨɛɴɟɦ: Vɨɬ = 428,97 ɦ3; 
ɋɭɦɦɚ ɩɥɨɳɚɞɟɣ ɷɬɚɠɟɣ ɡɞɚɧɢɹ: Ⱥɨɬ = 145,92 ɦ2; 
ɉɥɨɳɚɞɶ ɠɢɥɵɯ ɩɨɦɟɳɟɧɢɣ: Aɠ = 98,76 ɦ2; 
Ɋɚɫɱɟɬɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɠɢɬɟɥɟɣ: mɠ = 5 ɱɟɥ.; 
Ɉɛɳɚɹ ɩɥɨɳɚɞɶ ɧɚɪɭɠɧɵɯ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ: Aɧ

ɫɭɦ = 442,02 ɦ2; 
ɢɡ ɧɢɯ ɮɚɫɚɞɨɜ ɡɞɚɧɢɹ: Ⱥɮɚɫ = 263,20 ɦ2; 
ɜ ɬɨɦ ɱɢɫɥɟ:  
ɩɥɨɳɚɞɶ ɫɬɟɧ ɠɢɥɨɣ ɱɚɫɬɢ ɡɞɚɧɢɹ: 240,70 ɦ2; 
ɩɥɨɳɚɞɶ ɱɟɪɞɚɱɧɨɝɨ ɩɟɪɟɤɪɵɬɢɹ: 88,36 ɦ2; 
ɩɥɨɳɚɞɶ ɩɟɪɟɤɪɵɬɢɹ ɧɚɞ ɩɨɜɟɪɯɧɨɫɬɶɸ ɡɟɦɥɢ: 88,36 ɦ2; 
Ɉɛɳɚɹ ɩɥɨɳɚɞɶ ɨɫɬɟɤɥɟɧɢɹ Aɨɤ = 22,50 ɦ2. 
ɉɥɨɳɚɞɶ ɜɯɨɞɧɵɯ ɞɜɟɪɟɣ: Ⱥɞɜ1 = 2,1 ɦ2. 
ɉɥɨɳɚɞɶ ɧɚɞɡɟɦɧɨɝɨ ɨɫɬɟɤɥɟɧɢɹ ɩɨ ɫɬɨɪɨɧɚɦ ɫɜɟɬɚ ɫɜɟɞɟɧɚ ɜ ɬɚɛɥɢɰɭ 1.1: 
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Ɍɚɛɥɢɰɚ 4.1 – ɉɥɨɳɚɞɶ ɧɚɞɡɟɦɧɨɝɨ ɨɫɬɟɤɥɟɧɢɹ ɩɨ ɫɬɨɪɨɧɚɦ ɫɜɟɬɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɉɥɨɳɚɞɶ ɨɫɬɟɤɥɟɧɢɹ, ɦ2, ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɯ 

ɩɨ ɫɬɨɪɨɧɚɦ ɫɜɟɬɚ 
ɋ ȼ ɘ Ɂ 

Ɉɤɧɚ ɠɢɥɨɣ ɱɚɫɬɢ - 6,75 9,00 6,75 
 
4.2 Ɋɚɫɱɟɬ ɬɟɩɥɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɡɞɚɧɢɹ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 

ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɵɯ ɢɧɠɟɧɟɪɧɵɯ ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɪɟɲɟɧɢɣ ɞɥɹ ɭɫɥɨɜɢɣ 
ɸɠɧɨɣ ɱɚɫɬɢ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ 

 
4.2.1  Ʉɥɢɦɚɬɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 
 
Ɋɚɣɨɧ ɫɬɪɨɢɬɟɥɶɫɬɜɚ –  ɸɠɧɚɹ ɱɚɫɬɶ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ; 
Ɋɚɫɱɟɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ tɧ =  -37 ɨɋ [2]; 
Ɋɚɫɱɟɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ ɠɢɥɨɣ ɱɚɫɬɢ tɜ.ɠɢɥ = 21 ɨɋ [3]; 
ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ zɨɬ = 235 ɫɭɬ. [2]; 
ɋɪɟɞɧɹɹ ɫɭɬɨɱɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ tɨɬ = -6,5 ɨɋ [2]; 
Ɋɚɫɱɟɬɧɚɹ ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ φɜ = 55 % [1]. 
ɍɫɥɨɜɢɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɚɪɭɠɧɵɯ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ «Ⱥ» [1]. 
Ƚɪɚɞɭɫɨ-ɫɭɬɤɢ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ (ȽɋɈɉ) ɞɥɹ ɨɝɪɚɠɞɚɸɳɢɯ 

ɤɨɧɫɬɪɭɤɰɢɣ ɠɢɥɵɯ ɤɜɚɪɬɢɪ ɧɚɣɞɟɦ ɩɨ ɮɨɪɦɭɥɟ:  
 
Dd = (tɜ.ɠɢɥ – tɨɬ)·zɨɬ ,                                                                                      (4.1) 
  

ɝɞɟ tɜ.ɠɢɥ - ɪɚɫɱɟɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ ɠɢɥɨɣ ɱɚɫɬɢ, ɨɋ; 
 tɨɬ - ɫɪɟɞɧɹɹ ɫɭɬɨɱɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ, ɨɋ; 
 zɨɬ - ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ, ɫɭɬ. 
 ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ ɢ ɩɨɥɭɱɢɦ: 

 
Dd = (21 + 6,5)·235 = 6462,5 ɨɋ·ɫɭɬ. 
 
Ɉɩɪɟɞɟɥɢɦ ɛɚɡɨɜɵɟ ɡɧɚɱɟɧɢɹ ɬɪɟɛɭɟɦɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɩɥɨɩɟɪɟɞɚɱɟ 

ɧɚɪɭɠɧɵɯ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɩɨ [1, ɬɚɛɥ. 3]: 
- ɞɥɹ ɧɚɪɭɠɧɵɯ ɧɚɣɞɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
 
Rɬɪ

ɫɬ.1 = a·Dd + b,                                                                                           (4.2) 
 
ɝɞɟ a, b – ɤɨɷɮɮɢɰɢɟɧɬɵ, ɤɨɬɨɪɵɟ ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɩɨ ɞɚɧɧɵɦ [1, ɬɚɛɥ. 3]; 

Dd – ɝɪɚɞɭɫɨ-ɫɭɬɤɢ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ (ȽɋɈɉ), ɨɋ·ɫɭɬ. 
 ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ ɢ ɩɨɥɭɱɢɦ: 

 
Rɬɪ

ɫɬ.1 = 0,00035·6462,5 + 1,4 = 3,66 ɦ2·ɨɋ/ȼɬ; 
 
- ɞɥɹ ɨɤɨɧ ɧɚɣɞɟɦ ɩɨ ɮɨɪɦɭɥɟ (1.3): 
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Rɬɪ
ɨɤ.1 = 0,00005·6462,5 + 0,3 = 0,62 ɦ2·ɨɋ/ȼɬ; 

 
- ɞɥɹ ɜɯɨɞɧɵɯ ɞɜɟɪɟɣ ɧɚɣɞɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
 
Rɬɪ

ɞɜ.1 = 0,6·(tɜ.ɠɢɥ – tɧ)/(Δtɧ
 αɜ),                                                                    (4.3)            

 
ɝɞɟ tɜ.ɠɢɥ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ (4.1); 

tɧ – ɪɚɫɱɟɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ, ɨɋ; 
Δtɧ – ɧɨɪɦɢɪɭɟɦɵɣ ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɩɟɪɟɩɚɞ ɦɟɠɞɭ ɬɟɦɩɟɪɚɬɭɪɨɣ 

ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ ɢ ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɨɝɪɚɠɞɚɸɳɟɣ 
ɤɨɧɫɬɪɭɤɰɢɢ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ [1, ɬɚɛɥ. 5], °ɋ; 

αɜ - ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɨɝɪɚɠɞɚɸɳɟɣ 
ɤɨɧɫɬɪɭɤɰɢɢ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ [1, ɬɚɛɥ. 4], ȼɬ/(ɦ2·°ɋ). 

ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ ɢ ɩɨɥɭɱɢɦ: 
 
Rɬɪ

ɞɜ.1 = 0,6·(21 - (-37)/(4,0·8,7) =  1,0 ɦ2·ɨɋ/ȼɬ; 
 
- ɞɥɹ ɱɟɪɞɚɱɧɨɝɨ ɩɟɪɟɤɪɵɬɢɹ (ɧɟɨɬɚɩɥɢɜɚɟɦɵɣ ɜɟɧɬɢɥɢɪɭɟɦɵɣ ɱɟɪɞɚɤ) 

ɧɚɣɞɟɦ ɩɨ ɮɨɪɦɭɥɟ (4.2): 
 
Rɬɪ

ɤɪ.2 = 0,0005·6462,5 + 2,2  = 5,43 ɦ2·ɨɋ/ȼɬ; 
 
- ɩɟɪɟɤɪɵɬɢɟ ɩɟɪɜɨɝɨ ɷɬɚɠɚ ɧɚɣɞɟɦ ɩɨ ɮɨɪɦɭɥɟ (4.2): 
 
Rɬɪ

ɰɨɤ.1 = 0,00045·6462,5 + 1,9 = 4,81 ɦ2·ɨɋ/ȼɬ. 
 
ɇɨɪɦɢɪɭɟɦɵɟ ɬɟɦɩɟɪɚɬɭɪɧɵɟ ɩɟɪɟɩɚɞɵ Δtɧ ɦɟɠɞɭ ɬɟɦɩɟɪɚɬɭɪɨɣ 

ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ ɢ ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɧɚɪɭɠɧɵɯ 
ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ: 

- ɫɬɟɧ ɠɢɥɨɣ ɱɚɫɬɢ ɞɨɦɚ –  4 ɨɋ [1]; 
- ɩɟɪɟɤɪɵɬɢɣ ɱɟɪɞɚɱɧɵɯ –  3 ɨɋ [1]. 

 
4.2.2 Ɉɩɢɫɚɧɢɟ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɡɞɚɧɢɹ 

 
ɇɚɪɭɠɧɵɟ ɫɬɟɧɵ: 
ɋɬɟɧɨɜɨɟ ɨɝɪɚɠɞɟɧɢɟ – ɦɧɨɝɨɫɥɨɣɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ: ɜɧɭɬɪɟɧɧɢɣ ɫɥɨɣ – 

ɝɢɩɫɨɤɚɪɬɨɧɧɵɣ ɥɢɫɬ Knauf ɬɨɥɳɢɧɨɣ 12,5 ɦɦ, ɩɚɪɨɢɡɨɥɹɰɢɹ, ɫɬɨɣɤɢ 
ɞɟɪɟɜɹɧɧɨɝɨ ɤɚɪɤɚɫɚ ɫɟɱɟɧɢɟɦ 50ɯ200 ɦɦ ɫ ɭɬɟɩɥɢɬɟɥɟɦ – ɷɤɫɬɪɭɞɢɪɨɜɚɧɧɵɣ 
ɩɟɧɨɩɨɥɢɫɬɢɪɨɥ Thermit ɬɨɥɳɢɧɨɣ 200 ɦɦ, ɨɛɪɟɲɟɬɤɚ ɫ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ 
ɭɬɟɩɥɢɬɟɥɟɦ ɢɡ ɷɤɫɬɪɭɞɢɪɨɜɚɧɧɨɝɨ ɩɟɧɨɩɨɥɢɫɬɢɪɨɥɚ Thermit ɬɨɥɳɢɧɨɣ 200 ɦɦ, 
ɜɟɬɪɨɜɥɚɝɨɡɚɳɢɬɚ, ɫɚɣɞɢɧɝ; 

ɉɟɪɟɤɪɵɬɢɟ ɱɟɪɞɚɱɧɨɟ: ɜɧɭɬɪɟɧɧɢɣ ɫɥɨɣ – ɝɢɩɫɨɤɚɪɬɨɧɧɵɣ ɥɢɫɬ Knauf 
ɬɨɥɳɢɧɨɣ 12,5 ɦɦ, ɩɚɪɨɢɡɨɥɹɰɢɹ, ɥɚɝɢ ɢɡ ɞɨɫɤɢ ɤɚɦɟɪɧɨɣ ɫɭɲɤɢ ɫɟɱɟɧɢɟɦ 
50ɯ250 ɦɦ, ɭɬɟɩɥɢɬɟɥɶ – ɷɤɫɬɪɭɞɢɪɨɜɚɧɧɵɣ ɩɟɧɨɩɨɥɢɫɬɢɪɨɥ Thermit ɬɨɥɳɢɧɨɣ 
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250 ɦɦ, ɨɛɪɟɲɟɬɤɚ ɫ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ ɭɬɟɩɥɢɬɟɥɟɦ ɢɡ ɷɤɫɬɪɭɞɢɪɨɜɚɧɧɨɝɨ 
ɩɟɧɨɩɨɥɢɫɬɢɪɨɥɚ Thermit ɬɨɥɳɢɧɨɣ 100 ɦɦ, ɜɟɬɪɨɜɥɚɝɨɡɚɳɢɬɚ, 

ɉɟɪɟɤɪɵɬɢɟ ɩɟɪɜɨɝɨ ɷɬɚɠɚ: ɜɧɭɬɪɟɧɧɢɣ ɫɥɨɣ – ɩɥɢɬɚ OSB-3 ɬɨɥɳɢɧɨɣ 22 
ɦɦ, ɩɚɪɨɢɡɨɥɹɰɢɹ, ɥɚɝɢ ɢɡ ɞɨɫɤɢ ɤɚɦɟɪɧɨɣ ɫɭɲɤɢ ɫɟɱɟɧɢɟɦ 50ɯ250 ɦɦ, 
ɭɬɟɩɥɢɬɟɥɶ Thermit ɬɨɥɳɢɧɨɣ 250 ɦɦ, ɛɪɭɫɤɢ ɫ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ ɭɬɟɩɥɢɬɟɥɟɦ 
ɢɡ ɷɤɫɬɪɭɞɢɪɨɜɚɧɧɨɝɨ ɩɟɧɨɩɨɥɢɫɬɢɪɨɥɚ ɬɨɥɳɢɧɨɣ 100 ɦɦ, ɜɟɬɪɨɜɥɚɝɨɡɚɳɢɬɚ, 

ɋɜɟɬɨɩɪɨɡɪɚɱɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ: ɛɥɨɤɢ ɨɤɨɧɧɵɟ ɢ ɩɨ ȽɈɋɌ ɢɡ 
ɩɹɬɢɤɚɦɟɪɧɨɝɨ ɩɨɥɢɜɢɧɢɥɯɥɨɪɢɞɧɨɝɨ ɩɪɨɮɢɥɹ ɫ ɡɚɩɨɥɧɟɧɢɟɦ ɞɜɭɯɤɚɦɟɪɧɵɦ 
cɬɟɤɥɨɩɚɤɟɬɨɦ ɫɨɫɬɨɹɳɟɝɨ ɢɡ ɬɪɟɯ ɥɢɫɬɨɜɵɯ ɫɬɟɤɨɥ ɬɨɥɳɢɧɨɣ 4 ɦɦ ɦɚɪɤɢ Ɇ1, 
ɫ ɦɹɝɤɢɦ ɧɢɡɤɨɷɦɢɫɫɢɨɧɧɵɦ ɩɨɤɪɵɬɢɟɦ ɧɚ ɜɧɭɬɪɟɧɧɟɦ ɫɬɟɤɥɟ, ɫ ɪɚɫɫɬɨɹɧɢɟɦ 
ɦɟɠɞɭ ɫɬɟɤɥɚɦɢ 14 ɦɦ, ɡɚɩɨɥɧɟɧɢɟ: ɧɚɪɭɠɧɚɹ ɤɚɦɟɪɚ ɢ ɜɧɭɬɪɟɧɧɹɹ ɤɚɦɟɪɚ - 
ɜɨɡɞɭɯ. 

 
4.2.3 Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ  
 
Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɫɬɟɧɨɜɨɝɨ ɨɝɪɚɠɞɟɧɢɹ 
 
Ⱦɚɧɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɨɝɪɚɧɢɱɢɜɚɟɬ ɨɬɚɩɥɢɜɚɟɦɵɣ ɨɛɴɟɦ ɠɢɥɨɣ ɱɚɫɬɢ 

ɡɞɚɧɢɹ, ɢ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɦɧɨɝɨɫɥɨɣɧɭɸ ɤɨɧɫɬɪɭɤɰɢɹ: ɜɧɭɬɪɟɧɧɢɣ ɫɥɨɣ – 
ɝɢɩɫɨɤɚɪɬɨɧ Knauf ɬɨɥɳɢɧɨɣ 12,5 ɦɦ, ɤɚɪɤɚɫ ɞɟɪɟɜɹɧɧɵɣ ɢɡ ɞɨɫɤɢ ɤɚɦɟɪɧɨɣ 
ɫɭɲɤɢ ɫɟɱɟɧɢɟɦ 50ɯ200 ɦɦ ɫ ɷɮɮɟɤɬɢɜɧɵɦ ɭɬɟɩɥɢɬɟɥɟɦ – ɩɥɢɬɵ ɢɡ 
ɷɤɫɬɪɭɞɢɪɨɜɚɧɧɨɝɨ ɩɟɧɨɩɨɥɢɫɬɢɪɨɥɚ Thermit ɬɨɥɳɢɧɨɣ 200 ɦɦ, ɨɛɪɟɲɟɬɤɚ ɫ 
ɷɮɮɟɤɬɢɜɧɵɦ ɭɬɟɩɥɢɬɟɥɟɦ – ɩɥɢɬɵ ɢɡ ɷɤɫɬɪɭɞɢɪɨɜɚɧɧɨɝɨ ɩɟɧɨɩɨɥɢɫɬɢɪɨɥɚ 
Thermit ɬɨɥɳɢɧɨɣ 200 ɦɦ, ɜɟɬɪɨɜɥɚɝɨɡɚɳɢɬɚ, ɫɚɣɞɢɧɝ ɫ ɜɟɧɬɢɥɹɰɢɨɧɧɵɦ 
ɡɚɡɨɪɨɦ. 

ɋɬɟɧɨɜɨɟ ɨɝɪɚɠɞɟɧɢɟ ɨɩɢɪɚɟɬɫɹ ɩɟɪɟɤɪɵɬɢɟ ɢɡ ɞɨɫɤɢ ɤɚɦɟɪɧɨɣ ɫɭɲɤɢ 
ɬɨɥɳɢɧɨɣ 250 ɦɦ. ɋɯɟɦɚ ɫɬɟɧɨɜɨɝɨ ɨɝɪɚɠɞɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫ. 2.1. 

 

 
Ɋɢɫɭɧɨɤ 4.1 – ɋɬɟɧɚ 

 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɚɬɟɪɢɚɥɨɜ ɤɨɧɫɬɪɭɤɰɢɢ ɫɬɟɧɨɜɨɝɨ ɨɝɪɚɠɞɟɧɢɹ ɫɜɟɞɟɧɵ 

ɜ ɬɚɛɥɢɰɭ 4.1. 
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Ɍɚɛɥɢɰɚ 4.1 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɚɬɟɪɢɚɥɨɜ ɤɨɧɫɬɪɭɤɰɢɢ ɫɬɟɧɨɜɨɝɨ ɨɝɪɚɠɞɟɧɢɹ  

Ɇɚɬɟɪɢɚɥ 
ɉɥɨɬɧɨɫɬɶ 

ρ, ɤɝ/ɦ3 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ  

λȺ, ȼɬ/(ɦ.ɨɋ) 
1. Ƚɢɩɫɨɤɚɪɬɨɧɧɵɣ ɥɢɫɬ Knauf 800 0,21 
2. ɗɤɫɬɪɭɞɢɪɨɜɚɧɧɵɣ ɩɟɧɨɩɨɥɢɫɬɢɪɨɥ Thermit  25 0,031 
3. Ⱦɨɫɤɚ ɢɡ ɫɨɫɧɵ ɤɚɦɟɪɧɨɣ ɫɭɲɤɢ 500 0,18 
4. ɉɥɢɬɚ OSB-3 600 0,16 
5. ɋɜɟɬɨɩɪɨɡɪɚɱɧɨɟ ɨɝɪɚɠɞɟɧɢɟ R = 0,66 ɦ2·ɨɋ/ȼɬ - 0,163 

 
ɗɥɟɦɟɧɬɵ, ɫɨɫɬɚɜɥɹɸɳɢɟ ɨɝɪɚɠɞɚɸɳɭɸ ɤɨɧɫɬɪɭɤɰɢɸ 
ɚ) ɫɬɟɧɨɜɨɟ ɨɝɪɚɠɞɟɧɢɟ, ɫɨɫɬɨɹɳɟɟ ɢɡ ɫɥɟɞɭɸɳɢɯ ɦɚɬɟɪɢɚɥɨɜ: ȽɄɅ 

Knauf (12,5 ɦɦ), ɞɨɫɤɚ ɢɡ ɫɨɫɧɵ ɤɚɦɟɪɧɨɣ ɫɭɲɤɢ (200, 100 ɦɦ), 
ɷɤɫɬɪɭɞɢɪɨɜɚɧɧɵɣ ɩɟɧɨɩɨɥɢɫɬɢɪɨɥ Thermit (400 ɦɦ) – ɩɥɨɫɤɢɣ ɷɥɟɦɟɧɬ; 

ɛ) ɨɤɨɧɧɵɣ ɨɬɤɨɫ – ɥɢɧɟɣɧɵɣ ɷɥɟɦɟɧɬ 1; 
ɜ) ɩɥɢɬɚ ɩɟɪɟɤɪɵɬɢɹ ɫ ɭɬɟɩɥɢɬɟɥɟɦ – ɥɢɧɟɣɧɵɣ ɷɥɟɦɟɧɬ 2. 
 
Ƚɟɨɦɟɬɪɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɨɟɤɰɢɣ ɷɥɟɦɟɧɬɨɜ 
Ɏɚɫɚɞ ɡɞɚɧɢɹ, ɜɤɥɸɱɚɹ ɫɜɟɬɨɜɵɟ ɩɪɨɟɦɵ, ɢɦɟɟɬ ɩɥɨɳɚɞɶ 263,20 ɦ2.  
ɋɭɦɦɚɪɧɚɹ ɩɥɨɳɚɞɶ ɫɜɟɬɨɜɵɯ ɩɪɨɟɦɨɜ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɚ ɞɚɧɧɨɦ 

ɮɚɫɚɞɟ ɫɨɫɬɚɜɥɹɟɬ 22,50 ɦ2. 
ɉɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ ɮɪɚɝɦɟɧɬɚ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɞɥɹ 

ɪɚɫɱɟɬɚ ɩɪɢɜɟɞɟɧɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɩɥɨɩɟɪɟɞɚɱɟ Rɨ
ɩɪ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ:  
 
Ⱥɫɬ = Ⱥɮ - Ⱥɨɤ,                                                                                            (4.4) 
 
ɝɞɟ Ⱥɮ – ɩɥɨɳɚɞɶ ɮɚɫɚɞɚ ɡɞɚɧɢɹ, ɦ2; 
 Ⱥɨɤ – ɫɭɦɦɚɪɧɚɹ ɩɥɨɳɚɞɶ ɫɜɟɬɨɜɵɯ ɩɪɨɟɦɨɜ ɧɚ ɞɚɧɧɨɦ ɮɚɫɚɞɟ, ɦ2. 
ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ ɢ ɩɨɥɭɱɢɦ: 
 
Ⱥɫɬ = 263,20 – 22,50 = 240,70 ɦ2. 
 
Ⱦɨɥɹ ɩɥɨɫɤɨɝɨ ɷɥɟɦɟɧɬɚ ɨɬ ɨɛɳɟɣ ɩɥɨɳɚɞɢ ɤɨɧɫɬɪɭɤɰɢɢ ɫɨɫɬɚɜɥɹɟɬ:  
 
ɚ = 240,70/240,70 = 1; 
 
Ɉɛɳɚɹ ɞɥɢɧɚ ɩɪɨɟɤɰɢɢ ɨɤɨɧɧɵɯ ɨɬɤɨɫɨɜ ɫɨɫɬɚɜɥɹɟɬ: L1 = 60,00 ɦ. Ⱦɥɢɧɚ 

ɩɪɨɟɤɰɢɢ ɷɬɢɯ ɪɟɛɟɪ, ɩɪɢɯɨɞɹɳɢɯɫɹ ɧɚ 1 ɦ2 ɩɥɨɳɚɞɢ ɮɪɚɝɦɟɧɬɚ ɪɚɜɧɚ:  
 
L1 = 60,00/240,70 = 0,2493 ɦ-1; 
 
Ɉɛɳɚɹ ɞɥɢɧɚ ɩɟɪɟɤɪɵɬɢɹ ɫɨɫɬɚɜɥɹɟɬ: L2 = 36,00 ɦ. Ⱦɥɢɧɚ ɩɪɨɟɤɰɢɢ 

ɩɟɪɟɤɪɵɬɢɹ, ɩɪɢɯɨɞɹɳɢɯɫɹ ɧɚ 1 ɦ2 ɩɥɨɳɚɞɢ ɮɪɚɝɦɟɧɬɚ ɪɚɜɧɚ:  
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L2 = 36,00/240,70 = 0,1496 ɦ-1. 
 
Ɋɚɫɱɟɬ ɭɞɟɥɶɧɵɯ ɩɨɬɟɪɶ ɬɟɩɥɨɬɵ, ɨɛɭɫɥɨɜɥɟɧɧɵɯ ɷɥɟɦɟɧɬɚɦɢ 
ȼɫɟ ɬɟɦɩɟɪɚɬɭɪɧɵɟ ɩɨɥɹ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɞɥɹ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɪɭɠɧɨɝɨ 

ɜɨɡɞɭɯɚ ɦɢɧɭɫ 37ɨɋ ɢ ɬɟɦɩɟɪɚɬɭɪɵ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ 21 ɨɋ. 
ɉɨɬɟɪɢ ɬɟɩɥɨɬɵ ɱɟɪɟɡ ɨɞɧɨɪɨɞɧɵɣ ɭɱɚɫɬɨɤ ɫɬɟɧɵ, ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ 

ɪɚɫɱɟɬɚ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɩɨɥɹ ɪɚɜɧɵ Q1,1 = 5,21 ȼɬ/ɦ. Ɍɟɦɩɟɪɚɬɭɪɧɨɟ ɩɨɥɟ 
ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫ. 4.3. 

Ⱦɥɹ ɩɥɨɫɤɨɝɨ ɷɥɟɦɟɧɬɚ 1 ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɬɟɩɥɨɡɚɳɢɬɧɨɣ 
ɨɛɨɥɨɱɤɢ ɫɨɫɬɚɜɥɹɟɬ: 

 
Rɨ1

ɭɫɥ = [21 - (-37)]/5,21= 11,13 ɦ2·ɨɋ/ȼɬ. 
 
ɍɞɟɥɶɧɵɟ ɩɨɬɟɪɢ ɬɟɩɥɨɬɵ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 
U1 = 1/Rɨ1

ɭɫɥ,                                                                                               (4.5) 
 
ɝɞɟ Rɨ1

ɭɫɥ - ɭɫɥɨɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɨɞɧɨɪɨɞɧɨɣ ɱɚɫɬɢ 
ɮɪɚɝɦɟɧɬɚ ɬɟɩɥɨɡɚɳɢɬɧɨɣ ɨɛɨɥɨɱɤɢ, ɦ2·ɨɋ/ȼɬ. 

ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ ɢ ɩɨɥɭɱɢɦ: 
 
U1 = 1/11,13 = 0,090 ȼɬ/(ɦ2·ɨɋ). 
 
Ⱦɥɹ ɥɢɧɟɣɧɨɝɨ ɷɥɟɦɟɧɬɚ 1 ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɬɟɦɩɟɪɚɬɭɪɧɨɟ ɩɨɥɟ ɭɡɥɚ 

ɤɨɧɫɬɪɭɤɰɢɢ, ɫɨɞɟɪɠɚɳɟɝɨ ɷɥɟɦɟɧɬ. Ɍɟɦɩɟɪɚɬɭɪɧɨɟ ɩɨɥɟ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫ. 
4.3. 

ɉɥɨɳɚɞɶ ɫɬɟɧɵ, ɜɨɲɟɞɲɢɣ ɜ ɪɚɫɱɟɬɧɵɣ ɭɱɚɫɬɨɤ Sl,1 = 1 ɦ2. ɉɨɬɟɪɢ 
ɬɟɩɥɨɬɵ ɱɟɪɟɡ ɫɬɟɧɭ ɫ ɨɤɨɧɧɵɦ ɨɬɤɨɫɨɦ, ɜɨɲɟɞɲɭɸ ɜ ɭɱɚɫɬɨɤ, ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ 
ɪɚɫɱɟɬɚ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɩɨɥɹ ɪɚɜɧɵ Q1

L = 6,18 ȼɬ/ɦ. 
Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɩɨɬɟɪɢ ɬɟɩɥɨɬɵ ɱɟɪɟɡ ɥɢɧɟɣɧɵɣ ɷɥɟɦɟɧɬ 1 

ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 
ΔQ1

L = Q1
L - Q1,1,                                                                                       (4.6) 

 
ɝɞɟ Q1

L – ɩɨɬɟɪɢ ɬɟɩɥɨɬɵ ɱɟɪɟɡ ɫɬɟɧɭ ɫ ɨɤɨɧɧɵɦ ɨɬɤɨɫɨɦ, ȼɬ/ɦ; 
 Q1,1 – ɩɨɬɟɪɢ ɬɟɩɥɨɬɵ ɱɟɪɟɡ ɨɞɧɨɪɨɞɧɵɣ ɭɱɚɫɬɨɤ ɫɬɟɧɵ, ȼɬ/ɦ. 
ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ ɢ ɩɨɥɭɱɢɦ: 
 
ΔQ1

L = 6,18-5,21 = 0,97 ȼɬ/ɦ. 
 
ɍɞɟɥɶɧɵɟ ɥɢɧɟɣɧɵɟ ɩɨɬɟɪɢ ɬɟɩɥɨɬɵ ɱɟɪɟɡ ɥɢɧɟɣɧɵɣ ɷɥɟɦɟɧɬ 1 

ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 
Ψ1 = ΔQ1

L/(tɜ-tɧ),                                                                                        (4.7) 
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ɝɞɟ ΔQ1

L – ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɩɨɬɟɪɢ ɬɟɩɥɨɬɵ ɱɟɪɟɡ ɥɢɧɟɣɧɵɣ ɷɥɟɦɟɧɬ, 
ȼɬ/ɦ; 

 tɜ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ (4.1);. 
tɧ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ (4.3). 
 
ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ ɢ ɩɨɥɭɱɢɦ: 
 
Ψ1 = 0,97/[(21 - (-37)] = 0,017 ȼɬ/(ɦ·ɨɋ). 
 
Ⱦɥɹ ɥɢɧɟɣɧɨɝɨ ɷɥɟɦɟɧɬɚ 2 ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɬɟɦɩɟɪɚɬɭɪɧɨɟ ɩɨɥɟ ɭɡɥɚ 

ɤɨɧɫɬɪɭɤɰɢɢ, ɫɨɞɟɪɠɚɳɟɝɨ ɷɥɟɦɟɧɬ. Ɍɟɦɩɟɪɚɬɭɪɧɨɟ ɩɨɥɟ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫ. 
4.3. 

ɉɥɨɳɚɞɶ ɨɞɧɨɪɨɞɧɨɣ ɫɬɟɧɵ, ɜɨɲɟɞɲɢɣ ɜ ɪɚɫɱɟɬɧɵɣ ɭɱɚɫɬɨɤ Sl,1 = 0,628 
ɦ2. ɉɨɬɟɪɢ ɬɟɩɥɨɬɵ ɱɟɪɟɡ ɫɬɟɧɭ ɫ ɨɤɨɧɧɵɦ ɨɬɤɨɫɨɦ, ɜɨɲɟɞɲɭɸ ɜ ɭɱɚɫɬɨɤ, ɩɨ 
ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɚ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɩɨɥɹ ɪɚɜɧɵ Q2

L = 5,81 ȼɬ/ɦ. 
Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɩɨɬɟɪɢ ɬɟɩɥɨɬɵ ɱɟɪɟɡ ɥɢɧɟɣɧɵɣ ɷɥɟɦɟɧɬ 1 ɩɨ ɮɨɪɦɭɥɟ 

(4.6) ɫɨɫɬɚɜɥɹɸɬ: 
 
ΔQ2

L = 5,81-3,27 = 2,54 ȼɬ/ɦ. 
 
ɍɞɟɥɶɧɵɟ ɥɢɧɟɣɧɵɟ ɩɨɬɟɪɢ ɬɟɩɥɨɬɵ ɱɟɪɟɡ ɥɢɧɟɣɧɵɣ ɷɥɟɦɟɧɬ 1 

ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (4.7): 
 
Ψ1 = 2,54/[(21 - (-37)] = 0,044 ȼɬ/(ɦ·ɨɋ). 
 
Ɋɚɫɱɟɬɵ ɭɞɟɥɶɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 4.2. Ɍɟɦɩɟɪɚɬɭɪɧɵɟ 

ɩɨɥɹ ɷɥɟɦɟɧɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 4.3. 
 

Ɍɚɛɥɢɰɚ 4.2 – ɍɞɟɥɶɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɷɥɟɦɟɧɬɨɜ 

ɗɥɟɦɟɧɬ ɮɪɚɝɦɟɧɬɚ 

ɉɨɬɟɪɢ ɬɟɩɥɨɬɵ 
ɱɟɪɟɡ 

ɨɞɧɨɪɨɞɧɵɣ 
ɭɱɚɫɬɨɤ ɫɬɟɧɵ 

ɉɨɬɟɪɢ ɬɟɩɥɨɬɵ 
ɱɟɪɟɡ 

ɧɟɨɞɧɨɪɨɞɧɵɣ 
ɭɱɚɫɬɨɤ 

ɍɞɟɥɶɧɵɟ 
ɩɨɬɟɪɢ 

ɬɟɩɥɨɬɵ 

ɍɞɟɥɶɧɵɣ 
ɝɟɨɦɟɬɪɢɱɟɫɤɢɣ 

ɩɨɤɚɡɚɬɟɥɶ 

Ʌɢɧɟɣɧɵɣ ɷɥɟɦɟɧɬ 1 
(ɪɢɫ. 2.3.ɛ) 

Q1,l = 5,21 ȼɬ/ɦ Q1
L = 6,18 ȼɬ/ɦ 

Ψ1 = 0,017 
ȼɬ/(ɦ·ɨɋ) l1 = 0,2493 ɦ-1 

Ʌɢɧɟɣɧɵɣ ɷɥɟɦɟɧɬ 2 
(ɪɢɫ. 2.3.ɜ) 

Q2,l = 3,27 ȼɬ/ɦ Q2
L = 5,81 ȼɬ/ɦ 

Ψ2 = 0,044 
ȼɬ/(ɦ·ɨɋ) l2 = 0,1496 ɦ-1 
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ɚ ɛ ɜ 
Ɋɢɫɭɧɨɤ 4.2 - Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɢɡɨɬɟɪɦ 

 
Ɋɚɫɱɟɬ ɩɪɢɜɟɞɟɧɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɫɬɟɧɵ. 
Ⱦɚɧɧɵɟ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 4.3. 
 

Ɍɚɛɥɢɰɚ 4.3 – ɍɞɟɥɶɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɷɥɟɦɟɧɬɨɜ 

ɗɥɟɦɟɧɬ ɤɨɧɫɬɪɭɤɰɢɢ 
ɍɞɟɥɶɧɵɣ 

ɝɟɨɦɟɬɪɢɱɟɫɤɢɣ 
ɩɨɤɚɡɚɬɟɥɶ 

ɍɞɟɥɶɧɵɟ 
ɩɨɬɟɪɢ 

ɬɟɩɥɨɬɵ 

ɍɞɟɥɶɧɵɣ ɩɨɬɨɤ 
ɬɟɩɥɨɬɵ, 

ɨɛɭɫɥɨɜɥɟɧɧɵɣ 
ɷɥɟɦɟɧɬɨɦ 

Ⱦɨɥɹ ɨɛɳɟɝɨ 
ɩɨɬɨɤɚ 

ɬɟɩɥɨɬɵ ɱɟɪɟɡ 
ɮɪɚɝɦɟɧɬ, % 

ɉɥɨɫɤɢɣ ɷɥɟɦɟɧɬ 1 ɚ1 = 1,000 
U1 = 0,090 
ȼɬ/(ɦ2·ɨɋ) 

U1ɚ1 = 0,090 
ȼɬ/(ɦ2·ɨɋ) 89,29 

Ʌɢɧɟɣɧɵɣ ɷɥɟɦɟɧɬ 1 l1 = 0,2493 ɦ-1 Ψ1 = 0,017 
ȼɬ/(ɦ·ɨɋ) 

Ψ1l1 = 0,0042 
ȼɬ/(ɦ2·ɨɋ) 4,17 

Ʌɢɧɟɣɧɵɣ ɷɥɟɦɟɧɬ 2 l2 = 0,1496 ɦ-1 
Ψ2 = 0,044 
ȼɬ/(ɦ·ɨɋ) 

Ψ2l2 = 0,0066 
ȼɬ/(ɦ2·ɨɋ) 6,54 

ɂɬɨɝɨ   
1/Ro

ɩɪ = 0,1008 
ȼɬ/(ɦ2·ɨɋ) 100 

 
ɉɪɢɜɟɞɟɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɫɬɟɧɵ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ: 
 
Rɩɪ

ɫɬ = 1/(∑Ujaj+∑ Ψjlj),                                                                             (4.8) 
 
ɝɞɟ Uj – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɟɪɟɞɚɱɢ ɨɞɧɨɪɨɞɧɨɣ j-ɬɨɣ ɱɚɫɬɢ ɮɪɚɝɦɟɧɬɚ 

ɬɟɩɥɨɡɚɳɢɬɧɨɣ ɨɛɨɥɨɱɤɢ ɡɞɚɧɢɹ (ɭɞɟɥɶɧɵɟ ɩɨɬɟɪɢ ɬɟɩɥɨɬɵ ɱɟɪɟɡ ɩɥɨɫɤɢɣ 
ɷɥɟɦɟɧɬ j-ɝɨ ɜɢɞɚ), ȼɬ/(ɦ2·ɨɋ); 

aj – ɩɥɨɳɚɞɶ ɩɥɨɫɤɨɝɨ ɷɥɟɦɟɧɬɚ ɤɨɧɫɬɪɭɤɰɢɢ j-ɝɨ ɜɢɞɚ, ɩɪɢɯɨɞɹɳɚɹɫɹ ɧɚ 
1 ɦ2 ɮɪɚɝɦɟɧɬɚ ɬɟɩɥɨɡɚɳɢɬɧɨɣ ɨɛɨɥɨɱɤɢ ɡɞɚɧɢɹ, ɢɥɢ ɜɵɞɟɥɟɧɧɨɣ 

ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ, ɦ2/ɦ2;. 
Ψj – ɭɞɟɥɶɧɵɟ ɩɨɬɟɪɢ ɬɟɩɥɨɬɵ ɱɟɪɟɡ ɥɢɧɟɣɧɭɸ ɧɟɨɞɧɨɪɨɞɧɨɫɬɶ ɭ-ɝɨ 

ɜɢɞɚ, ȼɬ/(ɦ2·ɨɋ); 



38 
 

lj - ɩɪɨɬɹɠɟɧɧɨɫɬɶ ɥɢɧɟɣɧɨɣ ɧɟɨɞɧɨɪɨɞɧɨɫɬɢ j-ɝɨ ɜɢɞɚ, ɩɪɢɯɨɞɹɳɚɹɫɹ ɧɚ 
1 ɦ2 ɮɪɚɝɦɟɧɬɚ ɬɟɩɥɨɡɚɳɢɬɧɨɣ ɨɛɨɥɨɱɤɢ ɡɞɚɧɢɹ, ɢɥɢ ɜɵɞɟɥɟɧɧɨɣ 
ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ, ɦ/ɦ2.  

ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ ɢ ɩɨɥɭɱɢɦ: 
 
Rɩɪ

ɫɬ = 1/0,1008 = 9,92 ɦ2·ɨɋ/ȼɬ. 
 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɨɣ ɨɞɧɨɪɨɞɧɨɫɬɢ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ: 
 
rɫɬ = Rɩɪ

ɫɬ / Rɭɫɥ
ɫɬ,                                                                                        (4.9) 

 
ɝɞɟ Rɩɪ

ɫɬ – ɩɪɢɜɟɞɟɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɫɬɟɧɵ, ɦ2·ɨɋ/ȼɬ; 
Rɭɫɥ

ɫɬ - ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɬɟɩɥɨɡɚɳɢɬɧɨɣ ɨɛɨɥɨɱɤɢ, ɦ2·ɨɋ/ȼɬ.  
ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ ɢ ɩɨɥɭɱɢɦ: 
 
rɫɬ = 9,92/11,13 = 0,89. 
 
ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ Rɩɪ

ɫɬ = 9,92 ɦ2·ɨɋ/ȼɬ ɜɵɲɟ ɛɚɡɨɜɨɝɨ ɡɧɚɱɟɧɢɹ 
ɬɪɟɛɭɟɦɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɩɥɨɩɟɪɟɞɚɱɟ Rɬɪ

ɫɬ = 3,66 ɦ2·ɨɋ/ȼɬ. 
Ɍɟɦɩɟɪɚɬɭɪɧɵɣ ɩɟɪɟɩɚɞ ɦɟɠɞɭ ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ ɢ 

ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɫɨɫɬɚɜɥɹɟɬ: 
- ɞɥɹ ɠɢɥɵɯ ɩɨɦɟɳɟɧɢɣ: 
 
Δtɨ = (tɜ – tɧ)/(Rɩɪ

ɫɬ.1 · αɜ) = (21 + 37)/(9,92·8,7) = 0,68 ɨɋ < Δtn = 4,0 ɨɋ. 
 
Ɋɚɫɫɦɨɬɪɟɧɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɪɟɛɨɜɚɧɢɹɦ [1]. 
 
ɉɪɢɜɟɞɟɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɫɨɫɬɚɜɥɹɟɬ: Rɩɪ

ɫɬ = 9,92  
ɦ2·ɨɋ/ȼɬ. 

ɉɥɨɳɚɞɶ ɞɚɧɧɨɣ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɫɨɫɬɚɜɥɹɟɬ: 
- ɩɨ ɨɫɧɨɜɧɨɣ ɱɚɫɬɢ ɡɞɚɧɢɹ: Aɫɬ = 240,70 ɦ2. 

 
Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɱɟɪɞɚɱɧɨɝɨ ɩɟɪɟɤɪɵɬɢɹ 
 
Ⱦɚɧɧɨɟ ɩɨɤɪɵɬɢɟ ɨɝɪɚɧɢɱɢɜɚɟɬ ɨɬɚɩɥɢɜɚɟɦɵɣ ɨɛɴɟɦ ɡɞɚɧɢɹ. 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɚɬɟɪɢɚɥɨɜ ɤɨɧɫɬɪɭɤɰɢɢ: 
1. Ʌɢɫɬ ȽɄɅ Knauf ρ = 800 ɤɝ/ɦ3, λȺ = 0,21 ȼɬ/(ɦ.ɨɋ); δ = 0,0125 ɦ; 
2. ɉɚɪɨɢɡɨɥɹɰɢɹ (ɜ ɪɚɫɱɟɬɟ ɧɟ ɭɱɬɟɧɚ); 
3. ɍɬɟɩɥɢɬɟɥɶ – ɷɤɫɬɪɭɞɢɪɨɜɚɧɧɵɣ ɩɟɧɨɩɨɥɢɫɬɢɪɨɥ Thermit ρ = 25 ɤɝ/ɦ3, 

λȺ = 0,031 ȼɬ/(ɦ.ɨɋ), δ = 0,35 ɦ; 
4. Ƚɢɞɪɨ- ɢ ɜɥɚɝɨɡɚɳɢɬɚ (ɜ ɪɚɫɱɟɬɟ ɧɟ ɭɱɬɟɧɚ); 
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ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɞɚɧɧɨɣ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɫ 
ɭɱɟɬɨɦ ɧɟɨɬɚɩɥɢɜɚɟɦɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɬɟɯɩɨɞɩɨɥɶɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

Rɨ1
ɭɫɥ = 

1𝛼˅ + ∑ ܴ𝑠𝑠 + 1𝛼ː,                                                                           (4.10) 

 
ɝɞɟ ߙ˅ - ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ 

ɨɝɪɚɠɞɚɸɳɟɣ                                                            ɤɨɧɫɬɪɭɤɰɢɢ, ȼɬ/(ɦ2·°ɋ), 
ɩɪɢɧɢɦɚɟɦɵɣ ɫɨɝɥɚɫɧɨ [1, ɬɚɛɥ. 4]; ߙː - ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɧɚɪɭɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɨɝɪɚɠɞɚɸɳɟɣ 
ɤɨɧɫɬɪɭɤɰɢɢ, ȼɬ/(ɦ2·°ɋ), ɩɪɢɧɢɦɚɟɦɵɣ ɫɨɝɥɚɫɧɨ [1, ɬɚɛɥ. 6]; ܴ𝑠 - ɬɟɪɦɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɥɨɹ ɨɞɧɨɪɨɞɧɨɣ ɱɚɫɬɢ ɮɪɚɝɦɟɧɬɚ, 
(ɦ2·°ɋ)/ȼɬ. 

ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ ɢ ɩɨɥɭɱɢɦ: 
 
Ro = 1/8,7 + 0,0125/0,21 + 0,35/0,031 + 1/12 = 11,55 ɦ2·ɨɋ/ȼɬ. 
 
ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɩɥɨɩɟɪɟɞɚɱɟ Ro,ɩɟɪ = 11,55 

ɦ2·ɨɋ/ȼɬ, ɛɨɥɶɲɟ ɧɨɪɦɢɪɭɟɦɨɝɨ Rɬɪ
ɩɟɪ = 5,43 ɦ2·ɨɋ/ȼɬ. 

Ɍɟɦɩɟɪɚɬɭɪɧɵɣ ɩɟɪɟɩɚɞ ɦɟɠɞɭ ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ ɢ 
ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɫɨɫɬɚɜɥɹɟɬ: 

 
Δtɨ = (tɜ – tɧ)/(Ro, ɤɪ.2 ·αɜ) = (21 + 37)/(11,55·8,7) = 0,58 ɨɋ < tn = 3,0 ɨɋ. 
 
Ɋɚɫɫɦɨɬɪɟɧɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɪɟɛɨɜɚɧɢɹɦ [1]. 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɫɨɫɬɚɜɥɹɟɬ: Ro, ɤɪ.2 = 11,55 ɦ2·ɨɋ/ȼɬ. 
ɉɥɨɳɚɞɶ ɞɚɧɧɨɣ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɫɨɫɬɚɜɥɹɟɬ: Ⱥɤɪ.2 = 88,36 ɦ2. 
 
Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɩɟɪɟɤɪɵɬɢɹ ɩɟɪɜɨɝɨ ɷɬɚɠɚ 
 
Ⱦɚɧɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɨɝɪɚɧɢɱɢɜɚɟɬ ɨɬɚɩɥɢɜɚɟɦɵɣ ɨɛɴɟɦ ɡɞɚɧɢɹ. 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɚɬɟɪɢɚɥɨɜ ɤɨɧɫɬɪɭɤɰɢɢ: 
1. ɉɥɢɬɚ OSB-3 ρ = 600 ɤɝ/ɦ3, λȺ = 0,16 ȼɬ/(ɦ.ɨɋ); δ = 0,022 ɦ; 
2. ɉɚɪɨɢɡɨɥɹɰɢɹ (ɜ ɪɚɫɱɟɬɟ ɧɟ ɭɱɬɟɧɚ); 
3. ɍɬɟɩɥɢɬɟɥɶ – ɷɤɫɬɪɭɞɢɪɨɜɚɧɧɵɣ ɩɟɧɨɩɨɥɢɫɬɢɪɨɥ Thermit ρ = 25 ɤɝ/ɦ3, 

λȺ = 0,031 ȼɬ/(ɦ.ɨɋ), δ = 0,35 ɦ; 
4. Ƚɢɞɪɨ- ɢ ɜɥɚɝɨɡɚɳɢɬɚ (ɜ ɪɚɫɱɟɬɟ ɧɟ ɭɱɬɟɧɚ); 
 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɞɚɧɧɨɣ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɫ 

ɭɱɟɬɨɦ ɧɟɨɬɚɩɥɢɜɚɟɦɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɬɟɯɩɨɞɩɨɥɶɹ ɩɨ ɮɨɪɦɭɥɟ (4.10): 
 
Ro = 1/8,7 + 0,022/0,16 + 0,35/0,031 + 1/12 = 11,63 ɦ2·ɨɋ/ȼɬ. 
 
ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɩɥɨɩɟɪɟɞɚɱɟ Ro,ɩɟɪ = 11,63 

ɦ2·ɨɋ/ȼɬ, ɛɨɥɶɲɟ ɧɨɪɦɢɪɭɟɦɨɝɨ Rɬɪ
ɩɟɪ = 4,81 ɦ2·ɨɋ/ȼɬ. 
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Ɍɟɦɩɟɪɚɬɭɪɧɵɣ ɩɟɪɟɩɚɞ ɦɟɠɞɭ ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ ɢ 
ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɫɨɫɬɚɜɥɹɟɬ: 

 
Δtɨ = (tɜ – tɧ)/(Ro.ɰɨɤ·αɜ) = (21 + 37)/(11,63 ·8,7) = 0,57 ɨɋ < Δtn = 2,0 ɨɋ. 
 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɫɨɫɬɚɜɥɹɟɬ: Ro, ɰɨɤ = 11,63 ɦ2·ɨɋ/ȼɬ. 
ɉɥɨɳɚɞɶ ɞɚɧɧɨɣ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ: Ⱥɰɨɤ = 88,36 ɦ2. 
 
ɋɜɟɬɨɩɪɨɡɪɚɱɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ 
 
Ɉɤɧɚ ɜɵɩɨɥɧɟɧɵ ɩɨ ȽɈɋɌ 30674-99 ɛɥɨɤɚɦɢ ɢɡ ɩɨɥɢɜɢɧɢɥɯɥɨɪɢɞɧɵɯ 

ɩɪɨɮɢɥɟɣ ɫ ɡɚɩɨɥɧɟɧɢɟɦ ɞɜɭɯɤɚɦɟɪɧɵɦ cɬɟɤɥɨɩɚɤɟɬɨɦ ɫɨɫɬɨɹɳɟɝɨ ɢɡ ɬɪɟɯ 
ɥɢɫɬɨɜɵɯ ɫɬɟɤɨɥ ɬɨɥɳɢɧɨɣ 4 ɦɦ ɦɚɪɤɢ Ɇ1, ɫ ɦɹɝɤɢɦ ɧɢɡɤɨɷɦɢɫɫɢɨɧɧɵɦ 
ɩɨɤɪɵɬɢɟɦ ɧɚ ɜɧɭɬɪɟɧɧɟɦ ɫɬɟɤɥɟ, ɫ ɪɚɫɫɬɨɹɧɢɟɦ ɦɟɠɞɭ ɫɬɟɤɥɚɦɢ 14 ɦɦ ɩɨ 
ȽɈɋɌ 24866-99, ɢɦɟɸɳɢɟ ɩɪɢɜɟɞɟɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ Rɩɪ

ɨɤ = 
0,75 ɦ2·ɨɋ/ȼɬ. 

ɉɥɨɳɚɞɶ ɞɚɧɧɨɣ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ: Ⱥɨɤ = 22,5 ɦ2. 
 
Вɯɨɞɧɵɟ ɞɜɟɪɢ 
 
ȼ ɩɪɨɟɤɬɟ ɡɚɥɨɠɟɧɚ ɫɬɚɥɶɧɚɹ ɜɯɨɞɧɚɹ ɞɜɟɪɶ ɤɨɪɨɛɱɚɬɨɝɨ ɫɟɱɟɧɢɹ ɞɥɹ 

ɜɯɨɞɚ ɜ ɠɢɥɨɣ ɞɨɦ, ɢɦɟɸɳɭɸ ɩɪɢɜɟɞɟɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɧɟ 
ɦɟɧɟɟ 1,07 ɦ2·ɨɋ/ȼɬ (ȽɈɋɌ 31173-2003).  

ɉɥɨɳɚɞɶ ɞɚɧɧɨɣ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ: Aɞɜ = 2,1 ɦ2. 
 

4.2.4 Ɋɚɫɱɟɬ ɭɞɟɥɶɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɡɞɚɧɢɹ 
 
ɍɞɟɥɶɧɚɹ ɬɟɩɥɨɡɚщɢɬɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɡɞɚɧɢɹ 
 
ɍɞɟɥɶɧɚɹ ɬɟɩɥɨɡɚɳɢɬɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɡɞɚɧɢɹ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ: 
 
kɨɛ = 1/Vɨɬ ∙ (∑(nt,j ∙ Aɮ,i / Rɩɪ

o,i) + ∑nt,jΨjlj),                                             (4.11) 
 
ɝɞɟ Rɩɪ

o,i – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (4.9); 
Aɮ,i - ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (4.4); 
nt,j - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɨɬɥɢɱɢɟ ɜɧɭɬɪɟɧɧɟɣ ɢɥɢ ɧɚɪɭɠɧɨɣ 

ɬɟɦɩɟɪɚɬɭɪɵ ɭ ɤɨɧɫɬɪɭɤɰɢɢ ɨɬ ɩɪɢɧɹɬɵɯ ɜ ɪɚɫɱɟɬɟ ȽɋɈɉ; 
Ψj - ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (4.8); 
lj - ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (4.4); 
Vɨɬ - ɨɬɚɩɥɢɜɚɟɦɵɣ ɨɛɴɟɦ ɡɞɚɧɢɹ, ɦ3. 
ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ ɢ ɩɨɥɭɱɢɦ: 
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kɨɛ = 1/428,97 · [240,70/9,92 +  22,5/0,75 + 2,1/1,07 + 88,36/11,55 + 
88,36/11,63)] =  0,167 ȼɬ/(ɦ3·ɨɋ). 

 
Ⱦɟɬɚɥɢ ɪɚɫɱɟɬɚ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 4.4. 
 

Ɍɚɛɥɢɰɚ 4.4 – Ɋɚɫɱɟɬ ɭɞɟɥɶɧɨɣ ɬɟɩɥɨɡɚɳɢɬɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɡɞɚɧɢɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɮɪɚɝɦɟɧɬɚ nt,i Ⱥɮ,i, ɦ2 Rɨ, i
ɩɪ 

ɦ2·ɨɋ/ȼɬ 
nt,i·Ⱥɮ,i/ Rɨ, i

ɩɪ 
ȼɬ/ɨɋ 

% 

ɋɬɟɧɨɜɨɟ ɨɝɪɚɠɞɟɧɢɟ Ɍɂɉ 1 1 240,70 9,92 24,26 33,94 
ɑɟɪɞɚɱɧɨɟ ɩɟɪɟɤɪɵɬɢɟ 1 88,36 11,55 7,65 10,70 
ɉɟɪɟɤɪɵɬɢɟ ɧɚɞ ɬɟɯɩɨɞɩɨɥɶɟɦ 1 88,36 11,63 7,60 10,64 
Ɉɤɧɚ 1 22,5 0,75 30 41,98 
ȼɯɨɞɧɵɟ ɞɜɟɪɢ 1 2,1 1,07 1,96 2,74 

ɋɭɦɦɚ  442,02  71,47 100 
 
ɇɨɪɦɢɪɭɟɦɨɟ ɡɧɚɱɟɧɢɟ ɭɞɟɥɶɧɨɣ ɬɟɩɥɨɡɚɳɢɬɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɡɞɚɧɢɹ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 
kɨɛ

ɬɪ = (4,74/(0,00013ȽɋɈɉ+0,61))(1/ (Vɨɬ)1/3),                                     (4.12) 
 
ɝɞɟ ȽɋɈɉ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (4.2); 
Vɨɬ - ɨɬɚɩɥɢɜɚɟɦɵɣ ɨɛɴɟɦ ɡɞɚɧɢɹ, ɦ3. 
ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ ɢ ɩɨɥɭɱɢɦ: 
 
kɨɛ

ɬɪ = (4,74/(0,000136462,5+0,61))(1/ (428,97)1/3) = 0,433 ȼɬ/(ɦ3·ɨɋ). 
 
ɍɞɟɥɶɧɚɹ ɬɟɩɥɨɡɚɳɢɬɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɦɟɧɶɲɟ ɧɨɪɦɢɪɭɟɦɨɣ 

ɜɟɥɢɱɢɧɵ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɨɛɨɥɨɱɤɚ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɧɨɪɦɚɬɢɜɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ. 
ɉɪɢɜɟɞɟɧɧɵɣ ɬɪɚɧɫɦɢɫɫɢɨɧɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ:  
 
Kɨɛɳ = kɨɛ / Kɤɨɦɩ = 0,167 / 1,030 = 0,162. 

 
ɍɞɟɥɶɧɚɹ ɜɟɧɬɢɥɹɰɢɨɧɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɡɞɚɧɢɹ 
 
ɋɪɟɞɧɹɹ ɩɥɨɬɧɨɫɬɶ ɩɪɢɬɨɱɧɨɝɨ ɜɨɡɞɭɯɚ ɡɚ ɨɬɨɩɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ 

ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 
pɜ

ɜɟɧɬ = 353 / (273 + tɨɬ),                                                                            (4.13) 
 
ɝɞɟ tɨɬ - ɬɨ ɠɟ, ɱɬɨ ɢ ɜ (4.1). 
ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ ɢ ɩɨɥɭɱɢɦ: 
 
pɜ

ɜɟɧɬ = 353 / (273 – 6,5) = 1,326. 
 
ɍɞɟɥɶɧɚɹ ɬɟɩɥɨɟɦɤɨɫɬɶ ɜɨɡɞɭɯɚ ˔ = 1 ɤȾɠ/(ɤɝ·ɨɋ). 
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ɑɢɫɥɨ ɱɚɫɨɜ ɭɱɟɬɚ ɢɧɮɢɥɶɬɪɚɰɢɢ ɜ ɬɟɱɟɧɢɟ ɧɟɞɟɥɢ nɢɧɮ = 168 ɱ. 
ɑɢɫɥɨ ɱɚɫɨɜ ɪɚɛɨɬɵ ɦɟɯɚɧɢɱɟɫɤɨɣ ɜɟɧɬɢɥɹɰɢɢ ɜ ɬɟɱɟɧɢɟ ɧɟɞɟɥɢ nɜɟɧɬ = 

168 ɱ.  
Ʉɨɷɮɮɢɰɢɟɧɬ ɫɧɢɠɟɧɢɹ ɨɛɴɟɦɚ ɜɨɡɞɭɯɚ ɜ ɡɞɚɧɢɢ, ɭɱɢɬɵɜɚɸɳɢɣ ɧɚɥɢɱɢɟ 

ɜɧɭɬɪɟɧɧɢɯ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ߚ𝑣 = 0,85.  
Ʉɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɤɭɩɟɪɚɬɨɪɚ 𝑘эф = 0,85. 
ɍɞɟɥɶɧɵɣ ɜɟɫ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɧɚɪɭɠɧɨɝɨ ɢ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 
kɨɛ

ɬɪ = 3463 / (273 + t),                                                                             (4.14) 
 
ɝɞɟ t – ɬɟɦɩɟɪɚɬɭɪɚ ɜɧɭɬɪɟɧɧɟɝɨ ɢ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ, oC. 
ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ ɢ ɩɨɥɭɱɢɦ: 
 
γɧ = 3463/(273 – 37) = 14,67 ɇ/ɦ3;  
 
  
γɜ = 3463/(273 + 21) = 11,78 ɇ/ɦ3. 
 
Ɋɚɡɧɨɫɬɶ ɞɚɜɥɟɧɢɣ ɜɨɡɞɭɯɚ ɧɚ ɧɚɪɭɠɧɨɣ ɢ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɹɯ 

ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 
Δɪɨɤ = 0,28·H·( γɧ – γɜ) + 0,03· γɧ ·Ȟ2,                                                         (4.15) 
 
Δɪɞɜ = 0,55·H·( γɧ – γɜ) + 0,03· γɧ ·Ȟ2,                                                         (4.16) 
 
ɝɞɟ ɇ – ɜɵɫɨɬɚ ɡɞɚɧɢɹ (ɨɬ ɭɪɨɜɧɹ ɩɨɥɚ ɩɟɪɜɨɝɨ ɷɬɚɠɚ ɞɨ ɜɟɪɯɚ ɜɵɬɹɠɧɨɣ 

ɲɚɯɬɵ), ɦ; 
γɧ, γɜ - ɭɞɟɥɶɧɵɣ ɜɟɫ ɧɚɪɭɠɧɨɝɨ ɢ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ, ɇ/ɦ3; 
Ȟ - ɦɚɤɫɢɦɚɥɶɧɚɹ ɢɡ ɫɪɟɞɧɢɯ ɫɤɨɪɨɫɬɟɣ ɜɟɬɪɚ ɩɨ ɪɭɦɛɚɦ ɡɚ ɹɧɜɚɪɶ, 

ɩɨɜɬɨɪɹɟɦɨɫɬɶ ɤɨɬɨɪɵɯ ɫɨɫɬɚɜɥɹɟɬ 16 % ɢ ɛɨɥɟɟ, ɦ/ɫ. 
ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ ɢ ɩɨɥɭɱɢɦ: 
 
Δɪɨɤ = 0,28·6,30·(14,67 – 11,78) + 0,03·14,67·4,12 = 12,50 ɉɚ; 
 
Δɪɞɜ = 0,55·6,30·(14,67 –11,78) + 0,03·14,67·4,12 = 17,41 ɉɚ. 
 
Ɍɪɟɛɭɟɦɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɜɨɡɞɭɯɨɩɪɨɧɢɰɚɧɢɸ ɨɤɨɧ ɢ ɜɯɨɞɧɵɯ ɧɚɪɭɠɧɵɯ 

ɞɜɟɪɟɣ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ: 
 
Rɬɪ

ɢ,ɨɤ = Δɪɨɤ/ Gɧ,                                                                                         (4.17)  
 
Rɬɪ

ɢ,ɞɜ = Δɪɞɜ/ Gɧ,                                                                                         (4.18) 
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ɝɞɟ Δɪɞɜ, Δɪɨɤ – ɪɚɡɧɨɫɬɶ ɞɚɜɥɟɧɢɣ ɜɨɡɞɭɯɚ ɧɚ ɧɚɪɭɠɧɨɣ ɢ ɜɧɭɬɪɟɧɧɟɣ 
ɩɨɜɟɪɯɧɨɫɬɹɯ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ, ɉɚ; 

Gɧ - ɧɨɪɦɢɪɭɟɦɚɹ ɩɨɩɟɪɟɱɧɚɹ ɜɨɡɞɭɯɨɩɪɨɧɢɰɚɟɦɨɫɬɶ ɨɝɪɚɠɞɚɸɳɢɯ 
ɤɨɧɫɬɪɭɤɰɢɣ, ɩɪɢɧɢɦɚɟɦɚɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ [1, (7.1)], ɤɝ/(ɦ2 ɱ). 

ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ ɢ ɩɨɥɭɱɢɦ: 
 
Rɬɪ

ɢ,ɨɤ = 12,50 / 5 = 2,50 ɦ2·ɱ·ɉɚ/ɤɝ; 
 
Rɬɪ

ɢ,ɞɜ = 17,41 / 7 = 2,49 ɦ2·ɱ·ɉɚ/ɤɝ. 
 
Ʉɨɥɢɱɟɫɬɜɨ ɢɧɮɢɥɶɬɪɭɸɳɟɝɨɫɹ ɜɨɡɞɭɯɚ, ɩɨɫɬɭɩɚɸɳɟɝɨ ɱɟɪɟɡ 

ɧɟɩɥɨɬɧɨɫɬɢ ɡɚɩɨɥɧɟɧɢɣ ɩɪɨɟɦɨɜ, ɩɨɥɚɝɚɹ, ɱɬɨ ɜɫɟ ɨɧɢ ɧɚɯɨɞɹɬɫɹ ɧɚ 
ɧɚɜɟɬɪɟɧɧɨɣ ɫɬɨɪɨɧɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 
Gɢɧɮ = (Ⱥɨɤ/Rɢ,

ɬɪ
ɨɤ)·(∆ɪɨɤ/10)2/3 + (Ⱥɞɜ/ Rɢ,

ɬɪ
ɞɜ)·(Δɪɞɜ/10)1/2,                       (4.19) 

 
ɝɞɟ Ⱥɨɤ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (4.4); 
Ⱥɞɜ – ɩɥɨɳɚɞɶ ɜɯɨɞɧɨɣ ɧɚɪɭɠɧɨɣ ɞɜɟɪɢ, ɦ2; 
Rɢ,

ɬɪ
ɨɤ, Rɢ,

ɬɪ
ɞɜ - ɬɪɟɛɭɟɦɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɜɨɡɞɭɯɨɩɪɨɧɢɰɚɧɢɸ ɨɤɨɧ ɢ 

ɜɯɨɞɧɵɯ ɧɚɪɭɠɧɵɯ ɞɜɟɪɟɣ, ɦ2·ɱ·ɉɚ/ɤɝ; 
Δɪɞɜ, Δɪɨɤ - ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (4.18). 
ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ ɢ ɩɨɥɭɱɢɦ: 
 
Gɢɧɮ = (22,50/2,50)·(12,50/10)2/3 + (2,1/2,49)·(17,41/10)1/2 = 11,56 ɤɝ/ɱ; 
 
Ʉɨɥɢɱɟɫɬɜɨ ɩɪɢɬɨɱɧɨɝɨ ɜɨɡɞɭɯɚ ɜ ɡɞɚɧɢɟ ɩɪɢ ɧɟɨɪɝɚɧɢɡɨɜɚɧɧɨɦ ɩɪɢɬɨɤɟ 

ɥɢɛɨ ɧɨɪɦɢɪɭɟɦɨɟ ɡɧɚɱɟɧɢɟ ɩɪɢ ɦɟɯɚɧɢɱɟɫɤɨɣ ɜɟɧɬɢɥɹɰɢɢ Lɜɟɧɬ = 0,35·hɷɬ·Aɠ = 
0,35·2,9·98,76 = 100,24 ɦ3/ɱ < 30·m = 30·5 = 150 ɦ3/ɱ, ɜ ɬɚɤɨɦ ɫɥɭɱɚɟ ɩɪɢɧɢɦɚɟɦ 
Lɜɟɧɬ = 150 ɦ3/ɱ. 

ɋɪɟɞɧɹɹ ɤɪɚɬɧɨɫɬɶ ɜɨɡɞɭɯɨɨɛɦɟɧɚ ɡɞɚɧɢɹ ɡɚ ɨɬɨɩɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ 
ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɫɭɦɦɚɪɧɨɦɭ ɜɨɡɞɭɯɨɨɛɦɟɧɭ ɡɚ ɫɱɟɬ ɜɟɧɬɢɥɹɰɢɢ ɢ 
ɢɧɮɢɥɶɬɪɚɰɢɢ ɩɨ ɮɨɪɦɭɥɟ: 

 𝑛˅= [(Lɜɟɧɬ· nɜɟɧɬ)/168 + (Gɢɧɮ · nɢɧɮ)/(168· pɜ
ɜɟɧɬ)]/( ߚ𝑣· Vɨɬ),                    (4.20) 

 
ɝɞɟ Lɜɟɧɬ – ɤɨɥɢɱɟɫɬɜɨ ɩɪɢɬɨɱɧɨɝɨ ɜɨɡɞɭɯɚ ɜ ɡɞɚɧɢɟ, ɦ3/ɱ; 
nɜɟɧɬ – ɱɢɫɥɨ ɱɚɫɨɜ ɪɚɛɨɬɵ ɦɟɯɚɧɢɱɟɫɤɨɣ ɜɟɧɬɢɥɹɰɢɢ ɜ ɬɟɱɟɧɢɟ ɧɟɞɟɥɢ, 

ɱ; 
Gɢɧɮ - ɤɨɥɢɱɟɫɬɜɨ ɢɧɮɢɥɶɬɪɭɸɳɟɝɨɫɹ ɜɨɡɞɭɯɚ, ɩɨɫɬɭɩɚɸɳɟɝɨ ɱɟɪɟɡ 

ɧɟɩɥɨɬɧɨɫɬɢ ɡɚɩɨɥɧɟɧɢɣ ɩɪɨɟɦɨɜ, ɤɝ/ɱ; 
pɜ

ɜɟɧɬ - ɫɪɟɞɧɹɹ ɩɥɨɬɧɨɫɬɶ ɩɪɢɬɨɱɧɨɝɨ ɜɨɡɞɭɯɚ ɡɚ ɨɬɨɩɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ; ߚ𝑣  - ɤɨɷɮɮɢɰɢɟɧɬ ɫɧɢɠɟɧɢɹ ɨɛɴɟɦɚ ɜɨɡɞɭɯɚ ɜ ɡɞɚɧɢɢ, ɭɱɢɬɵɜɚɸɳɢɣ 
ɧɚɥɢɱɢɟ ɜɧɭɬɪɟɧɧɢɯ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ. ɉɪɢ ɨɬɫɭɬɫɬɜɢɢ ɞɚɧɧɵɯ 
ɩɪɢɧɢɦɚɬɶ = 0,85; 
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Vɨɬ - ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (4.12). 
ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ ɢ ɩɨɥɭɱɢɦ: 
 𝑛˅= [(150·168)/168 + (11,56·168)/(168·1,326)]/(0,85·428,97) = 0,435 ɱ-1. 
 
ɍɞɟɥɶɧɚɹ ɜɟɧɬɢɥɹɰɢɨɧɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɡɞɚɧɢɹ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ: 
 𝑘˅ˈː˕ = 0,28·c·𝑛˅·ߚ𝑣· pɜ

ɜɟɧɬ ·(1 – kɷɮ),                                                         (4.21) 
 
ɝɞɟ ɫ – ɭɞɟɥɶɧɚɹ ɬɟɩɥɨɟɦɤɨɫɬɶ ɜɨɡɞɭɯɚ, ɪɚɜɧɚɹ 1 ɤȾɠ/(ɤɝ∙ɨɋ); 
nɜ – ɫɪɟɞɧɹɹ ɤɪɚɬɧɨɫɬɶ ɜɨɡɞɭɯɨɨɛɦɟɧɚ ɡɞɚɧɢɹ ɡɚ ɨɬɨɩɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ,   

ɱ-1; 
Gɢɧɮ - ɤɨɥɢɱɟɫɬɜɨ ɢɧɮɢɥɶɬɪɭɸɳɟɝɨɫɹ ɜɨɡɞɭɯɚ, ɩɨɫɬɭɩɚɸɳɟɝɨ ɱɟɪɟɡ 

ɧɟɩɥɨɬɧɨɫɬɢ ɡɚɩɨɥɧɟɧɢɣ ɩɪɨɟɦɨɜ, ɤɝ/ɱ; 
pɜ

ɜɟɧɬ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (4.20); ߚ𝑣  - ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (4.20); 
kɷɮ - ɤɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɤɭɩɟɪɚɬɨɪɚ. 
ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ ɢ ɩɨɥɭɱɢɦ: 
 𝑘˅ˈː˕ = 0,28·1·0,435·0,85·1,326·(1 – 0,85) = 0,020 ȼɬ/(ɦ3·ɨɋ). 

 
ɍɞɟɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɛɵɬɨɜɵɯ ɬɟɩɥɨɜɵɞɟɥɟɧɢɣ ɡɞɚɧɢɹ 
 
ȼɟɥɢɱɢɧɚ ɛɵɬɨɜɵɯ ɬɟɩɥɨɜɵɞɟɥɟɧɢɣ ɧɚ 1 ɦ2 ɩɥɨɳɚɞɢ ɠɢɥɵɯ ɩɨɦɟɳɟɧɢɣ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɧɬɟɪɩɨɥɹɰɢɟɣ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ [1, Ƚ.5]: 
 𝑞˄ы˕= 17 + (10-17) / (45-20) · (29,2-20) = 14,42 ȼɬ/ɦ2, 
 
ɡɞɟɫɶ 29,2 ɦ2 ɧɚ ɱɟɥɨɜɟɤɚ – ɪɚɫɱɟɬɧɚɹ ɡɚɫɟɥɟɧɧɨɫɬɶ ɨɛɴɟɤɬɚ. 
ɍɞɟɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɛɵɬɨɜɵɯ ɬɟɩɥɨɜɵɞɟɥɟɧɢɣ ɡɞɚɧɢɹ 

ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 
Kɛɵɬ = qɛɵɬAɠ/(Vɨɬ·(tɜ-tɨɬ)),                                                                        (4.22) 
 
ɝɞɟ qɛɵɬ – ɜɟɥɢɱɢɧɚ ɛɵɬɨɜɵɯ ɬɟɩɥɨɜɵɞɟɥɟɧɢɣ ɧɚ 1 ɦ2 ɩɥɨɳɚɞɢ ɠɢɥɵɯ, 

ȼɬ/ɦ2; 
Ⱥɠ – ɩɥɨɳɚɞɶ ɠɢɥɵɯ ɩɨɦɟɳɟɧɢɣ, ɦ2; 
Vɨɬ - ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (4.12); 
tɜ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ (4.1);. 
tɨɬ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ (4.1). 
ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ ɢ ɩɨɥɭɱɢɦ: 
 
Kɛɵɬ = 14,4298,76/(428,97·(21 + 6,7)) = 0,120 ȼɬ/(ɦ3·ɨɋ). 
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ɍɞɟɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɬɟɩɥɨɩɨɫɬɭɩɥɟɧɢɣ ɜ ɡɞɚɧɢɟ ɨɬ ɫɨɥɧɟɱɧɨɣ 

ɪɚɞɢɚɰɢɢ 
 
ɍɞɟɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɬɟɩɥɨɩɨɫɬɭɩɥɟɧɢɣ ɜ ɡɞɚɧɢɟ ɨɬ ɫɨɥɧɟɱɧɨɣ 

ɪɚɞɢɚɰɢɢ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
  𝑘˓˃ˇ = 11,6∙Qɪɚɞ

ɝɨɞ/(Vɨɬ· ȽɋɈɉ),                                                              (4.23) 
 
ɝɞɟ ܳ˓˃ˇˆˑˇ = FkF (AF1I1 + AF2I2 + AF3I3 + AF4I4) + scykscyAscyIhor = 

0,8·0,68·(0·860 + 6,75·1200 + 9,00·1808 + 6,75·1200) + 0 = 17 664,77 ɆȾɠ; 
Vɨɬ - ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (4.12); 
ȽɋɈɉ - ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (4.2). 
 𝑘˓˃ˇ = 11,6∙17664,77/(428,97 ∙ 6462,5) = 0,074 В˕/ሺˏ3 ∙ С ˑ ሻ. 

 
Ɋɚɫɱɟɬɧɚɹ ɭɞɟɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɚɫɯɨɞɚ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɧɚ 

ɨɬɨɩɥɟɧɢɟ ɢ ɜɟɧɬɢɥɹɰɢɸ ɡɞɚɧɢɹ ɡɚ ɨɬɨɩɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ 
 
Ɋɚɫɱɟɬɧɚɹ ɭɞɟɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɚɫɯɨɞɚ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɧɚ 

ɨɬɨɩɥɟɧɢɟ ɢ ɜɟɧɬɢɥɹɰɢɸ ɡɞɚɧɢɹ ɡɚ ɨɬɨɩɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ  
ɮɨɪɦɭɥɟ: 

 
qɪ

ɨɬ = ((kɨɛ + kɜɟɧɬ – (kɛɵɬ + kɪɚɞ)∙Ȟ∙ζ) · (1-ȟ) ·  ℎ),                                      (4.24)ߚ
 
ɝɞɟ kɨɛ – ɭɞɟɥɶɧɚɹ ɬɟɩɥɨɡɚɳɢɬɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɡɞɚɧɢɹ, ȼɬ/(ɦ3∙ɨɋ); 
kɜɟɧɬ – ɭɞɟɥɶɧɚɹ ɜɟɧɬɢɥɹɰɢɨɧɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɡɞɚɧɢɹ, ȼɬ/(ɦ3∙ɨɋ); 
kɛɵɬ - ɭɞɟɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɛɵɬɨɜɵɯ ɬɟɩɥɨɜɵɞɟɥɟɧɢɣ ɡɞɚɧɢɹ, 

ȼɬ/(ɦ3∙ɨɋ); 
kɪɚɞ – ɭɞɟɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɬɟɩɥɨɩɨɫɬɭɩɥɟɧɢɣ ɜ ɡɞɚɧɢɟ ɨɬ ɫɨɥɧɟɱɧɨɣ 

ɪɚɞɢɚɰɢɢ, ȼɬ/(ɦ3∙ɨɋ); 
Ȟ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɧɢɠɟɧɢɹ ɬɟɩɥɨɩɨɫɬɭɩɥɟɧɢɣ ɡɚ ɫɱɟɬ ɬɟɩɥɨɜɨɣ ɢɧɟɪɰɢɢ 

ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ; 
ζ – ɤɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɚɜɬɨɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɨɞɚɱɢ ɬɟɩɥɨɬɵ ɜ 

ɫɢɫɬɟɦɚɯ ɨɬɨɩɥɟɧɢɹ; 
ȟ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɫɧɢɠɟɧɢɟ ɬɟɩɥɨɩɨɬɪɟɛɥɟɧɢɹ ɠɢɥɵɯ 

ɡɞɚɧɢɣ ɩɪɢ ɧɚɥɢɱɢɢ ɩɨɤɜɚɪɬɢɪɧɨɝɨ ɭɱɟɬɚ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɧɚ ɨɬɨɩɥɟɧɢɟ, 
ɩɪɢɧɢɦɚɟɬɫɹ ɞɨ ɩɨɥɭɱɟɧɢɹ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɮɚɤɬɢɱɟɫɤɨɝɨ ɫɧɢɠɟɧɢɹ = 
ℎߚ ;0,1  – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɬɟɩɥɨɩɨɬɪɟɛɥɟɧɢɟ 
ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ, ɫɜɹɡɚɧɧɨɟ ɫ ɞɢɫɤɪɟɬɧɨɫɬɶɸ ɧɨɦɢɧɚɥɶɧɨɝɨ ɬɟɩɥɨɜɨɝɨ 
ɩɨɬɨɤɚ ɧɨɦɟɧɤɥɚɬɭɪɧɨɝɨ ɪɹɞɚ ɨɬɨɩɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ, ɢɯ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦɢ 
ɬɟɩɥɨɩɨɬɟɪɹɦɢ ɱɟɪɟɡ ɡɚɪɚɞɢɚɬɨɪɧɵɟ ɭɱɚɫɬɤɢ ɨɝɪɚɠɞɟɧɢɣ, ɩɨɜɵɲɟɧɧɨɣ 
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ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɨɡɞɭɯɚ ɜ ɭɝɥɨɜɵɯ ɩɨɦɟɳɟɧɢɹɯ, ɬɟɩɥɨɩɨɬɟɪɹɦɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, 
ɩɪɨɯɨɞɹɳɢɯ ɱɟɪɟɡ ɧɟɨɬɚɩɥɢɜɚɟɦɵɟ ɩɨɦɟɳɟɧɢɹ; 

ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ ɢ ɩɨɥɭɱɢɦ: 
 
qɪ

ɨɬ = ((0,167 + 0,020 – (0,120 + 0,074)∙0,837∙0,7) · (1-0,1) · ͳ,Ͳ5) = 0,069 В˕/ሺˏ3 ∙ С ˑ ሻ. 
 
ɉɨɥɭɱɟɧɧɚɹ ɪɚɫɱɟɬɧɚɹ ɭɞɟɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɚɫɯɨɞɚ ɬɟɩɥɨɜɨɣ 

ɷɧɟɪɝɢɢ ɧɚ ɨɬɨɩɥɟɧɢɟ ɢ ɜɟɧɬɢɥɹɰɢɸ ɡɞɚɧɢɹ ɡɚ ɨɬɨɩɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ ɦɟɧɶɲɟ 
0,414 ȼɬ/(ɦ3·ɨɋ) – ɜɟɥɢɱɢɧɵ, ɬɪɟɛɭɟɦɨɣ [1].  

ɇɚɣɞɟɦ ɜɟɥɢɱɢɧɭ ɨɬɤɥɨɧɟɧɢɹ ɪɚɫɱɟɬɧɨɝɨ ɡɧɚɱɟɧɢɹ ɭɞɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ 
ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɧɚ ɨɬɨɩɥɟɧɢɟ ɢ ɜɟɧɬɢɥɹɰɢɸ ɡɞɚɧɢɹ ɨɬ ɧɨɪɦɚɬɢɜɧɨɝɨ: 

 
(𝑞ˑ˕˓ – 𝑞ˑ˕˕˓)/(𝑞ˑ˕˕˓/100) = (0,069 – 0,414)/(0,414/100) = - 83,3 %. 
 

Ʉɥɚɫɫ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɡɞɚɧɢɹ «Ⱥ++». 
 

4.2.5 Ɋɚɫɯɨɞ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɧɚ ɨɬɨɩɥɟɧɢɟ ɢ ɜɟɧɬɢɥɹɰɢɸ ɡɞɚɧɢɹ ɡɚ 
ɨɬɨɩɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ 

 
Ɋɚɫɯɨɞ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɧɚ ɨɬɨɩɥɟɧɢɟ ɢ ɜɟɧɬɢɥɹɰɢɸ ɡɞɚɧɢɹ ɡɚ 

ɨɬɨɩɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ ܳˑ˕ˆˑˇ, ɤȼɬ·ɱ/ɝɨɞ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 
Qɝɨɞ

ɨɬ = 0,024∙ȽɋɈɉ∙Vɨɬ∙qɪ
ɨɬ,                                                                   (4.25) 

 
ɝɞɟ ȽɋɈɉ - ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (4.2); 
Vɨɬ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ (4.12);. 
qɪ

ɨɬ – ɪɚɫɱɟɬɧɚɹ ɭɞɟɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɚɫɯɨɞɚ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɧɚ 
ɨɬɨɩɥɟɧɢɟ ɢ ɜɟɧɬɢɥɹɰɢɸ ɡɞɚɧɢɹ ɡɚ ɨɬɨɩɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ, В˕/ሺˏ3 ∙ С ˑ ሻ. 

ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ ɢ ɩɨɥɭɱɢɦ: 
 
Qɝɨɞ

ɨɬ = 0,024∙6462,5∙428,97∙0,069 = 4591 ɤȼɬ·ɱ/ɝɨɞ. 
 

4.2.6 Ɉɛɳɢɟ ɬɟɩɥɨɩɨɬɟɪɢ ɡɞɚɧɢɹ ɡɚ ɨɬɨɩɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ 
 
Ɉɛɳɢɟ ɬɟɩɥɨɩɨɬɟɪɢ ɡɞɚɧɢɹ ɡɚ ɨɬɨɩɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ: 
 
Qɝɨɞ

ɨɛɳ = 0,024∙ȽɋɈɉ∙Vɨɬ∙(kɨɛ+ kɜɟɧɬ),                                                      (4.26) 
 
ɝɞɟ ȽɋɈɉ - ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (4.2); 
Vɨɬ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ (4.12);. 
kɨɛ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ (4.24); 
kɜɟɧɬ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ (4.24). 
ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ ɢ ɩɨɥɭɱɢɦ: 
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Qɝɨɞ

ɨɬ = 0,024∙6462,5∙428,97∙(0,167+0,020) = 12 442 ɤȼɬ·ɱ/ɝɨɞ. 
 

4.2.7 ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɧɚ ɨɬɨɩɥɟɧɢɟ ɢ ɜɟɧɬɢɥɹɰɢɸ 
ɡɞɚɧɢɹ ɡɚ ɨɬɨɩɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ 

 
ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɧɚ ɨɬɨɩɥɟɧɢɟ ɢ ɜɟɧɬɢɥɹɰɢɸ ɡɞɚɧɢɹ ɡɚ 

ɨɬɨɩɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ q, ɤȼɬ·ɱ/(ɦ2·ɝɨɞ), ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 
q = (0,024∙ȽɋɈɉ∙qɪ

ɨɬ∙Vɨɬ)/Ⱥɨɬ,                                                                 (4.27) 
 
ɝɞɟ ȽɋɈɉ - ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (4.2); 
Vɨɬ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ (4.12);. 
qɪ

ɨɬ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ (4.25); 
Ⱥɨɬ – ɫɭɦɦɚ ɩɥɨɳɚɞɟɣ ɷɬɚɠɟɣ ɡɞɚɧɢɹ, ɦ2. 
ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ ɢ ɩɨɥɭɱɢɦ: 
 
q = (0,024∙6462,5∙0,069∙428,97)/145,92 = 31,5 ɤȼɬ·ɱ/(ɦ2·ɝɨɞ). 
 
 ɋ ɭɱɟɬɨɦ ɭɫɬɚɧɨɜɤɢ ɝɟɨɬɟɪɦɚɥɶɧɨɝɨ ɬɟɩɥɨɜɨɝɨ ɧɚɫɨɫɚ «Termex 

Energy Pro 24»: 
 
q = 31,5+5,2-22,2 = 14,5 ɤȼɬ·ɱ/(ɦ2·ɝɨɞ). 

 
 4.3 Ɋɚɫɱɟɬ ɬɟɩɥɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɡɞɚɧɢɹ ɫɬɚɧɞɚɪɬɧɨɝɨ 
ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɹ ɞɥɹ ɭɫɥɨɜɢɣ ɸɠɧɨɣ ɱɚɫɬɢ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ 
 

4.3.1  Ʉɥɢɦɚɬɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 
 
ɋɦ. ɩ. 4.2.1. 

 
4.3.2 Ɉɩɢɫɚɧɢɟ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɡɞɚɧɢɹ 
 
ɇɚɪɭɠɧɵɟ ɫɬɟɧɵ: 
ɋɬɟɧɨɜɨɟ ɨɝɪɚɠɞɟɧɢɟ – ɦɧɨɝɨɫɥɨɣɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ: ɜɧɭɬɪɟɧɧɢɣ ɫɥɨɣ – 

ɝɢɩɫɨɤɚɪɬɨɧɧɵɣ ɥɢɫɬ Knauf ɬɨɥɳɢɧɨɣ 12,5 ɦɦ, ɩɚɪɨɢɡɨɥɹɰɢɹ, ɫɬɨɣɤɢ 
ɞɟɪɟɜɹɧɧɨɝɨ ɤɚɪɤɚɫɚ ɫɟɱɟɧɢɟɦ 50ɯ200 ɦɦ ɫ ɭɬɟɩɥɢɬɟɥɟɦ – ɷɤɫɬɪɭɞɢɪɨɜɚɧɧɵɣ 
ɩɟɧɨɩɨɥɢɫɬɢɪɨɥ Thermit ɬɨɥɳɢɧɨɣ 200 ɦɦ, ɜɟɬɪɨɜɥɚɝɨɡɚɳɢɬɚ, ɩɥɢɬɚ OSB-3 
ɬɨɥɳɢɧɨɣ 12 ɦɦ, ɫɚɣɞɢɧɝ; 

ɉɟɪɟɤɪɵɬɢɟ ɱɟɪɞɚɱɧɨɟ: ɜɧɭɬɪɟɧɧɢɣ ɫɥɨɣ – ɝɢɩɫɨɤɚɪɬɨɧɧɵɣ ɥɢɫɬ Knauf 
ɬɨɥɳɢɧɨɣ 12,5 ɦɦ, ɩɚɪɨɢɡɨɥɹɰɢɹ, ɥɚɝɢ ɢɡ ɞɨɫɤɢ ɤɚɦɟɪɧɨɣ ɫɭɲɤɢ ɫɟɱɟɧɢɟɦ 
50ɯ250 ɦɦ, ɭɬɟɩɥɢɬɟɥɶ – ɷɤɫɬɪɭɞɢɪɨɜɚɧɧɵɣ ɩɟɧɨɩɨɥɢɫɬɢɪɨɥ Thermit ɬɨɥɳɢɧɨɣ 
250 ɦɦ, ɜɟɬɪɨɜɥɚɝɨɡɚɳɢɬɚ, 
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ɉɟɪɟɤɪɵɬɢɟ ɩɟɪɜɨɝɨ ɷɬɚɠɚ: ɜɧɭɬɪɟɧɧɢɣ ɫɥɨɣ – ɩɥɢɬɚ OSB-3 ɬɨɥɳɢɧɨɣ 22 
ɦɦ, ɩɚɪɨɢɡɨɥɹɰɢɹ, ɥɚɝɢ ɢɡ ɞɨɫɤɢ ɤɚɦɟɪɧɨɣ ɫɭɲɤɢ ɫɟɱɟɧɢɟɦ 50ɯ250 ɦɦ, 
ɭɬɟɩɥɢɬɟɥɶ Thermit ɬɨɥɳɢɧɨɣ 250 ɦɦ, ɜɟɬɪɨɜɥɚɝɨɡɚɳɢɬɚ, 

ɋɜɟɬɨɩɪɨɡɪɚɱɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ: ɛɥɨɤɢ ɨɤɨɧɧɵɟ ɢ ɩɨ ȽɈɋɌ ɢɡ 
ɩɹɬɢɤɚɦɟɪɧɨɝɨ ɩɨɥɢɜɢɧɢɥɯɥɨɪɢɞɧɨɝɨ ɩɪɨɮɢɥɹ ɫ ɡɚɩɨɥɧɟɧɢɟɦ ɞɜɭɯɤɚɦɟɪɧɵɦ 
cɬɟɤɥɨɩɚɤɟɬɨɦ ɫɨɫɬɨɹɳɟɝɨ ɢɡ ɬɪɟɯ ɥɢɫɬɨɜɵɯ ɫɬɟɤɨɥ ɬɨɥɳɢɧɨɣ 4 ɦɦ ɦɚɪɤɢ Ɇ1, 
ɫ ɦɹɝɤɢɦ ɧɢɡɤɨɷɦɢɫɫɢɨɧɧɵɦ ɩɨɤɪɵɬɢɟɦ ɧɚ ɜɧɭɬɪɟɧɧɟɦ ɫɬɟɤɥɟ, ɫ ɪɚɫɫɬɨɹɧɢɟɦ 
ɦɟɠɞɭ ɫɬɟɤɥɚɦɢ 14 ɦɦ, ɡɚɩɨɥɧɟɧɢɟ: ɧɚɪɭɠɧɚɹ ɤɚɦɟɪɚ ɢ ɜɧɭɬɪɟɧɧɹɹ ɤɚɦɟɪɚ - 
ɜɨɡɞɭɯ. 

 
4.3.3 Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ 
 
Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɫɬɟɧɨɜɨɝɨ ɨɝɪɚɠɞɟɧɢɹ 
 
Ⱦɚɧɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɨɝɪɚɧɢɱɢɜɚɟɬ ɨɬɚɩɥɢɜɚɟɦɵɣ ɨɛɴɟɦ ɠɢɥɨɣ ɱɚɫɬɢ 

ɡɞɚɧɢɹ, ɢ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɦɧɨɝɨɫɥɨɣɧɭɸ ɤɨɧɫɬɪɭɤɰɢɹ: ɜɧɭɬɪɟɧɧɢɣ ɫɥɨɣ – 
ɝɢɩɫɨɤɚɪɬɨɧ Knauf ɬɨɥɳɢɧɨɣ 12,5 ɦɦ, ɤɚɪɤɚɫ ɞɟɪɟɜɹɧɧɵɣ ɢɡ ɞɨɫɤɢ ɤɚɦɟɪɧɨɣ 
ɫɭɲɤɢ ɫɟɱɟɧɢɟɦ 50ɯ200 ɦɦ ɫ ɷɮɮɟɤɬɢɜɧɵɦ ɭɬɟɩɥɢɬɟɥɟɦ – ɩɥɢɬɵ ɢɡ 
ɷɤɫɬɪɭɞɢɪɨɜɚɧɧɨɝɨ ɩɟɧɨɩɨɥɢɫɬɢɪɨɥɚ Thermit ɬɨɥɳɢɧɨɣ 200 ɦɦ, 
ɜɟɬɪɨɜɥɚɝɨɡɚɳɢɬɚ, ɩɥɢɬɚ OSB-3 ɬɨɥɳɢɧɨɣ 12 ɦɦ, ɫɚɣɞɢɧɝ ɫ ɜɟɧɬɢɥɹɰɢɨɧɧɵɦ 
ɡɚɡɨɪɨɦ. 

ɋɬɟɧɨɜɨɟ ɨɝɪɚɠɞɟɧɢɟ ɨɩɢɪɚɟɬɫɹ ɩɟɪɟɤɪɵɬɢɟ ɢɡ ɞɨɫɤɢ ɤɚɦɟɪɧɨɣ ɫɭɲɤɢ 
ɬɨɥɳɢɧɨɣ 250 ɦɦ. ɋɯɟɦɚ ɫɬɟɧɨɜɨɝɨ ɨɝɪɚɠɞɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫ. 2.1. 

 

 
Ɋɢɫɭɧɨɤ 4.3 – ɋɬɟɧɚ 

 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɚɬɟɪɢɚɥɨɜ ɤɨɧɫɬɪɭɤɰɢɢ ɫɬɟɧɨɜɨɝɨ ɨɝɪɚɠɞɟɧɢɹ ɫɜɟɞɟɧɵ 

ɜ ɬɚɛɥɢɰɭ 4.5. 
 

Ɍɚɛɥɢɰɚ 4.5 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɚɬɟɪɢɚɥɨɜ ɤɨɧɫɬɪɭɤɰɢɢ ɫɬɟɧɨɜɨɝɨ ɨɝɪɚɠɞɟɧɢɹ  

Ɇɚɬɟɪɢɚɥ 
ɉɥɨɬɧɨɫɬɶ 

ρ, ɤɝ/ɦ3 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ  

λȺ, ȼɬ/(ɦ.ɨɋ) 
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1. Ƚɢɩɫɨɤɚɪɬɨɧɧɵɣ ɥɢɫɬ Knauf 800 0,21 
2. ɗɤɫɬɪɭɞɢɪɨɜɚɧɧɵɣ ɩɟɧɨɩɨɥɢɫɬɢɪɨɥ Thermit  25 0,031 
3. Ⱦɨɫɤɚ ɢɡ ɫɨɫɧɵ ɤɚɦɟɪɧɨɣ ɫɭɲɤɢ 500 0,18 
4. ɉɥɢɬɚ OSB-3 600 0,16 
5. ɋɜɟɬɨɩɪɨɡɪɚɱɧɨɟ ɨɝɪɚɠɞɟɧɢɟ R = 0,66 ɦ2·ɨɋ/ȼɬ - 0,163 

 
 
 
ɗɥɟɦɟɧɬɵ, ɫɨɫɬɚɜɥɹɸɳɢɟ ɨɝɪɚɠɞɚɸɳɭɸ ɤɨɧɫɬɪɭɤɰɢɸ 
ɚ) ɫɬɟɧɨɜɨɟ ɨɝɪɚɠɞɟɧɢɟ, ɫɨɫɬɨɹɳɟɟ ɢɡ ɫɥɟɞɭɸɳɢɯ ɦɚɬɟɪɢɚɥɨɜ: ȽɄɅ 

Knauf (12,5 ɦɦ), ɞɨɫɤɚ ɢɡ ɫɨɫɧɵ ɤɚɦɟɪɧɨɣ ɫɭɲɤɢ (200 ɦɦ), ɷɤɫɬɪɭɞɢɪɨɜɚɧɧɵɣ 
ɩɟɧɨɩɨɥɢɫɬɢɪɨɥ Thermit (200 ɦɦ) – ɩɥɨɫɤɢɣ ɷɥɟɦɟɧɬ; 

ɛ) ɨɤɨɧɧɵɣ ɨɬɤɨɫ – ɥɢɧɟɣɧɵɣ ɷɥɟɦɟɧɬ 1; 
ɜ) ɩɥɢɬɚ ɩɟɪɟɤɪɵɬɢɹ ɫ ɭɬɟɩɥɢɬɟɥɟɦ – ɥɢɧɟɣɧɵɣ ɷɥɟɦɟɧɬ 2. 
 
Ƚɟɨɦɟɬɪɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɨɟɤɰɢɣ ɷɥɟɦɟɧɬɨɜ 
Ɏɚɫɚɞ ɡɞɚɧɢɹ, ɜɤɥɸɱɚɹ ɫɜɟɬɨɜɵɟ ɩɪɨɟɦɵ, ɢɦɟɟɬ ɩɥɨɳɚɞɶ 263,20 ɦ2.  
ɋɭɦɦɚɪɧɚɹ ɩɥɨɳɚɞɶ ɫɜɟɬɨɜɵɯ ɩɪɨɟɦɨɜ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɚ ɞɚɧɧɨɦ 

ɮɚɫɚɞɟ ɫɨɫɬɚɜɥɹɟɬ 22,50 ɦ2. 
ɉɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ ɮɪɚɝɦɟɧɬɚ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɞɥɹ 

ɪɚɫɱɟɬɚ ɩɪɢɜɟɞɟɧɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɩɥɨɩɟɪɟɞɚɱɟ Rɨ
ɩɪ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ (4.4):  
 
Ⱥɫɬ = 263,20 – 22,50 = 240,70 ɦ2. 
 
Ⱦɨɥɹ ɩɥɨɫɤɨɝɨ ɷɥɟɦɟɧɬɚ ɨɬ ɨɛɳɟɣ ɩɥɨɳɚɞɢ ɤɨɧɫɬɪɭɤɰɢɢ ɫɨɫɬɚɜɥɹɟɬ:  
 
ɚ = 240,70/240,70 = 1; 
 
Ɉɛɳɚɹ ɞɥɢɧɚ ɩɪɨɟɤɰɢɢ ɨɤɨɧɧɵɯ ɨɬɤɨɫɨɜ ɫɨɫɬɚɜɥɹɟɬ: L1 = 60,00 ɦ. Ⱦɥɢɧɚ 

ɩɪɨɟɤɰɢɢ ɷɬɢɯ ɪɟɛɟɪ, ɩɪɢɯɨɞɹɳɢɯɫɹ ɧɚ 1 ɦ2 ɩɥɨɳɚɞɢ ɮɪɚɝɦɟɧɬɚ ɪɚɜɧɚ:  
 
L1 = 60,00/240,70 = 0,2493 ɦ-1; 
 
Ɉɛɳɚɹ ɞɥɢɧɚ ɩɟɪɟɤɪɵɬɢɹ ɫɨɫɬɚɜɥɹɟɬ: L2 = 36,00 ɦ. Ⱦɥɢɧɚ ɩɪɨɟɤɰɢɢ 

ɩɟɪɟɤɪɵɬɢɹ, ɩɪɢɯɨɞɹɳɢɯɫɹ ɧɚ 1 ɦ2 ɩɥɨɳɚɞɢ ɮɪɚɝɦɟɧɬɚ ɪɚɜɧɚ:  
 
L2 = 36,00/240,70 = 0,1496 ɦ-1. 
 
Ɋɚɫɱɟɬ ɭɞɟɥɶɧɵɯ ɩɨɬɟɪɶ ɬɟɩɥɨɬɵ, ɨɛɭɫɥɨɜɥɟɧɧɵɯ ɷɥɟɦɟɧɬɚɦɢ 
ȼɫɟ ɬɟɦɩɟɪɚɬɭɪɧɵɟ ɩɨɥɹ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɞɥɹ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɪɭɠɧɨɝɨ 

ɜɨɡɞɭɯɚ ɦɢɧɭɫ 37ɨɋ ɢ ɬɟɦɩɟɪɚɬɭɪɵ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ 21 ɨɋ. 
ɉɨɬɟɪɢ ɬɟɩɥɨɬɵ ɱɟɪɟɡ ɨɞɧɨɪɨɞɧɵɣ ɭɱɚɫɬɨɤ ɫɬɟɧɵ, ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ 

ɪɚɫɱɟɬɚ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɩɨɥɹ ɪɚɜɧɵ Q1,1 = 11,86 ȼɬ/ɦ. Ɍɟɦɩɟɪɚɬɭɪɧɨɟ ɩɨɥɟ 
ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫ. 4.4. 
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Ⱦɥɹ ɩɥɨɫɤɨɝɨ ɷɥɟɦɟɧɬɚ 1 ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɬɟɩɥɨɡɚɳɢɬɧɨɣ 
ɨɛɨɥɨɱɤɢ ɫɨɫɬɚɜɥɹɟɬ: 

 
Rɨ1

ɭɫɥ = [21 - (-37)]/11,86 = 4,89 ɦ2·ɨɋ/ȼɬ. 
 
ɍɞɟɥɶɧɵɟ ɩɨɬɟɪɢ ɬɟɩɥɨɬɵ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (4.5): 
 
U1 = 1/4,89 = 0,204 ȼɬ/(ɦ2·ɨɋ). 
 
Ⱦɥɹ ɥɢɧɟɣɧɨɝɨ ɷɥɟɦɟɧɬɚ 1 ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɬɟɦɩɟɪɚɬɭɪɧɨɟ ɩɨɥɟ ɭɡɥɚ 

ɤɨɧɫɬɪɭɤɰɢɢ, ɫɨɞɟɪɠɚɳɟɝɨ ɷɥɟɦɟɧɬ. Ɍɟɦɩɟɪɚɬɭɪɧɨɟ ɩɨɥɟ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫ. 
4.4. 

ɉɥɨɳɚɞɶ ɫɬɟɧɵ, ɜɨɲɟɞɲɢɣ ɜ ɪɚɫɱɟɬɧɵɣ ɭɱɚɫɬɨɤ Sl,1 = 1 ɦ2. ɉɨɬɟɪɢ 
ɬɟɩɥɨɬɵ ɱɟɪɟɡ ɫɬɟɧɭ ɫ ɨɤɨɧɧɵɦ ɨɬɤɨɫɨɦ, ɜɨɲɟɞɲɭɸ ɜ ɭɱɚɫɬɨɤ, ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ 
ɪɚɫɱɟɬɚ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɩɨɥɹ ɪɚɜɧɵ Q1

L = 12,62 ȼɬ/ɦ. 
Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɩɨɬɟɪɢ ɬɟɩɥɨɬɵ ɱɟɪɟɡ ɥɢɧɟɣɧɵɣ ɷɥɟɦɟɧɬ 1 

ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (4.6): 
 
ΔQ1

L = 12,62-11,86 = 0,76 ȼɬ/ɦ. 
 
ɍɞɟɥɶɧɵɟ ɥɢɧɟɣɧɵɟ ɩɨɬɟɪɢ ɬɟɩɥɨɬɵ ɱɟɪɟɡ ɥɢɧɟɣɧɵɣ ɷɥɟɦɟɧɬ 1 

ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (4.7): 
 
Ψ1 = 0,76/[(21 - (-37)] = 0,013 ȼɬ/(ɦ·ɨɋ). 
 
Ⱦɥɹ ɥɢɧɟɣɧɨɝɨ ɷɥɟɦɟɧɬɚ 2 ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɬɟɦɩɟɪɚɬɭɪɧɨɟ ɩɨɥɟ ɭɡɥɚ 

ɤɨɧɫɬɪɭɤɰɢɢ, ɫɨɞɟɪɠɚɳɟɝɨ ɷɥɟɦɟɧɬ. Ɍɟɦɩɟɪɚɬɭɪɧɨɟ ɩɨɥɟ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫ. 
4.4. 

ɉɥɨɳɚɞɶ ɨɞɧɨɪɨɞɧɨɣ ɫɬɟɧɵ, ɜɨɲɟɞɲɢɣ ɜ ɪɚɫɱɟɬɧɵɣ ɭɱɚɫɬɨɤ Sl,1 = 0,628 
ɦ2. ɉɨɬɟɪɢ ɬɟɩɥɨɬɵ ɱɟɪɟɡ ɫɬɟɧɭ ɫ ɨɤɨɧɧɵɦ ɨɬɤɨɫɨɦ, ɜɨɲɟɞɲɭɸ ɜ ɭɱɚɫɬɨɤ, ɩɨ 
ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɚ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɩɨɥɹ ɪɚɜɧɵ Q2

L = 15,73 ȼɬ/ɦ. 
Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɩɨɬɟɪɢ ɬɟɩɥɨɬɵ ɱɟɪɟɡ ɥɢɧɟɣɧɵɣ ɷɥɟɦɟɧɬ 1 ɩɨ ɮɨɪɦɭɥɟ 

(4.6) ɫɨɫɬɚɜɥɹɸɬ: 
 
ΔQ2

L = 15,73-7,45 = 8,28 ȼɬ/ɦ. 
 
ɍɞɟɥɶɧɵɟ ɥɢɧɟɣɧɵɟ ɩɨɬɟɪɢ ɬɟɩɥɨɬɵ ɱɟɪɟɡ ɥɢɧɟɣɧɵɣ ɷɥɟɦɟɧɬ 1 

ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (4.7): 
 
Ψ1 = 8,28/[(21 - (-37)] = 0,143 ȼɬ/(ɦ·ɨɋ). 
 
Ɋɚɫɱɟɬɵ ɭɞɟɥɶɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 4.2. Ɍɟɦɩɟɪɚɬɭɪɧɵɟ 

ɩɨɥɹ ɷɥɟɦɟɧɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 4.3. 
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Ɍɚɛɥɢɰɚ 4.6 – ɍɞɟɥɶɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɷɥɟɦɟɧɬɨɜ 

ɗɥɟɦɟɧɬ ɮɪɚɝɦɟɧɬɚ 

ɉɨɬɟɪɢ ɬɟɩɥɨɬɵ 
ɱɟɪɟɡ 

ɨɞɧɨɪɨɞɧɵɣ 
ɭɱɚɫɬɨɤ ɫɬɟɧɵ 

ɉɨɬɟɪɢ ɬɟɩɥɨɬɵ 
ɱɟɪɟɡ 

ɧɟɨɞɧɨɪɨɞɧɵɣ 
ɭɱɚɫɬɨɤ 

ɍɞɟɥɶɧɵɟ 
ɩɨɬɟɪɢ 

ɬɟɩɥɨɬɵ 

ɍɞɟɥɶɧɵɣ 
ɝɟɨɦɟɬɪɢɱɟɫɤɢɣ 

ɩɨɤɚɡɚɬɟɥɶ 

Ʌɢɧɟɣɧɵɣ ɷɥɟɦɟɧɬ 1 
(ɪɢɫ. 2.3.ɛ) Q1,l = 11,86 ȼɬ/ɦ Q1

L = 12,62 ȼɬ/ɦ 
Ψ1 = 0,013 
ȼɬ/(ɦ·ɨɋ) l1 = 0,2493 ɦ-1 

Ʌɢɧɟɣɧɵɣ ɷɥɟɦɟɧɬ 2 
(ɪɢɫ. 2.3.ɜ) Q2,l = 7,45 ȼɬ/ɦ Q2

L = 15,73 ȼɬ/ɦ 
Ψ2 = 0,143 
ȼɬ/(ɦ·ɨɋ) l2 = 0,1496 ɦ-1 

 
 

ɚ ɛ ɜ 
 

Ɋɢɫɭɧɨɤ 4.4 - Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɢɡɨɬɟɪɦ 
 
Ɋɚɫɱɟɬ ɩɪɢɜɟɞɟɧɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɫɬɟɧɵ. 
Ⱦɚɧɧɵɟ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 4.7. 
 

Ɍɚɛɥɢɰɚ 4.7 – ɍɞɟɥɶɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɷɥɟɦɟɧɬɨɜ 

ɗɥɟɦɟɧɬ ɤɨɧɫɬɪɭɤɰɢɢ 
ɍɞɟɥɶɧɵɣ 
ɝɟɨɦɟɬɪɢɱɟɫɤɢɣ 
ɩɨɤɚɡɚɬɟɥɶ 

ɍɞɟɥɶɧɵɟ 
ɩɨɬɟɪɢ 
ɬɟɩɥɨɬɵ 

ɍɞɟɥɶɧɵɣ ɩɨɬɨɤ 
ɬɟɩɥɨɬɵ, 
ɨɛɭɫɥɨɜɥɟɧɧɵɣ 
ɷɥɟɦɟɧɬɨɦ 

Ⱦɨɥɹ ɨɛɳɟɝɨ 
ɩɨɬɨɤɚ 
ɬɟɩɥɨɬɵ ɱɟɪɟɡ 
ɮɪɚɝɦɟɧɬ, % 

ɉɥɨɫɤɢɣ ɷɥɟɦɟɧɬ 1  ɚ1 = 1,000  
U1 = 0,204 
ȼɬ/(ɦ2·ɨɋ) 

U1ɚ1 = 0,204 
ȼɬ/(ɦ2·ɨɋ) 89,24 

Ʌɢɧɟɣɧɵɣ ɷɥɟɦɟɧɬ 1 l1 = 0,2493 ɦ-1 Ψ1 = 0,013 
ȼɬ/(ɦ·ɨɋ) 

Ψ1l1 = 0,0032 
ȼɬ/(ɦ2·ɨɋ) 1,40 

Ʌɢɧɟɣɧɵɣ ɷɥɟɦɟɧɬ 2 l2 = 0,1496 ɦ-1 
Ψ2 = 0,143 
ȼɬ/(ɦ·ɨɋ) 

Ψ2l2 = 0,0214 
ȼɬ/(ɦ2·ɨɋ) 9,36 

ɂɬɨɝɨ   
1/Ro

ɩɪ = 0,2286 
ȼɬ/(ɦ2·ɨɋ)  100 

 
ɉɪɢɜɟɞɟɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɫɬɟɧɵ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ: 
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Rɩɪ
ɫɬ = 1/(∑Ujaj+∑ Ψjlj),                                                                             (4.8) 

 
ɝɞɟ Uj – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɟɪɟɞɚɱɢ ɨɞɧɨɪɨɞɧɨɣ j-ɬɨɣ ɱɚɫɬɢ ɮɪɚɝɦɟɧɬɚ 

ɬɟɩɥɨɡɚɳɢɬɧɨɣ ɨɛɨɥɨɱɤɢ ɡɞɚɧɢɹ (ɭɞɟɥɶɧɵɟ ɩɨɬɟɪɢ ɬɟɩɥɨɬɵ ɱɟɪɟɡ ɩɥɨɫɤɢɣ 
ɷɥɟɦɟɧɬ j-ɝɨ ɜɢɞɚ), ȼɬ/(ɦ2·ɨɋ); 

aj – ɩɥɨɳɚɞɶ ɩɥɨɫɤɨɝɨ ɷɥɟɦɟɧɬɚ ɤɨɧɫɬɪɭɤɰɢɢ j-ɝɨ ɜɢɞɚ, ɩɪɢɯɨɞɹɳɚɹɫɹ ɧɚ 
1 ɦ2 ɮɪɚɝɦɟɧɬɚ ɬɟɩɥɨɡɚɳɢɬɧɨɣ ɨɛɨɥɨɱɤɢ ɡɞɚɧɢɹ, ɢɥɢ ɜɵɞɟɥɟɧɧɨɣ 

ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ, ɦ2/ɦ2;. 
Ψj – ɭɞɟɥɶɧɵɟ ɩɨɬɟɪɢ ɬɟɩɥɨɬɵ ɱɟɪɟɡ ɥɢɧɟɣɧɭɸ ɧɟɨɞɧɨɪɨɞɧɨɫɬɶ ɭ-ɝɨ 

ɜɢɞɚ, ȼɬ/(ɦ2·ɨɋ); 
lj - ɩɪɨɬɹɠɟɧɧɨɫɬɶ ɥɢɧɟɣɧɨɣ ɧɟɨɞɧɨɪɨɞɧɨɫɬɢ j-ɝɨ ɜɢɞɚ, ɩɪɢɯɨɞɹɳɚɹɫɹ ɧɚ 

1 ɦ2 ɮɪɚɝɦɟɧɬɚ ɬɟɩɥɨɡɚɳɢɬɧɨɣ ɨɛɨɥɨɱɤɢ ɡɞɚɧɢɹ, ɢɥɢ ɜɵɞɟɥɟɧɧɨɣ 
ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ, ɦ/ɦ2.  

ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ ɢ ɩɨɥɭɱɢɦ: 
 
Rɩɪ

ɫɬ = 1/0,2286 = 4,37 ɦ2·ɨɋ/ȼɬ. 
 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɨɣ ɨɞɧɨɪɨɞɧɨɫɬɢ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ: 
 
rɫɬ = Rɩɪ

ɫɬ / Rɭɫɥ
ɫɬ,                                                                                        (4.9) 

 
ɝɞɟ Rɩɪ

ɫɬ – ɩɪɢɜɟɞɟɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɫɬɟɧɵ, ɦ2·ɨɋ/ȼɬ; 
Rɭɫɥ

ɫɬ - ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɬɟɩɥɨɡɚɳɢɬɧɨɣ ɨɛɨɥɨɱɤɢ, ɦ2·ɨɋ/ȼɬ.  
ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ ɢ ɩɨɥɭɱɢɦ: 
 
rɫɬ = 4,37/4,89 = 0,89. 
 
ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ Rɩɪ

ɫɬ = 4,37 ɦ2·ɨɋ/ȼɬ ɜɵɲɟ ɛɚɡɨɜɨɝɨ ɡɧɚɱɟɧɢɹ 
ɬɪɟɛɭɟɦɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɩɥɨɩɟɪɟɞɚɱɟ Rɬɪ

ɫɬ = 3,66 ɦ2·ɨɋ/ȼɬ. 
Ɍɟɦɩɟɪɚɬɭɪɧɵɣ ɩɟɪɟɩɚɞ ɦɟɠɞɭ ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ ɢ 

ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɫɨɫɬɚɜɥɹɟɬ: 
- ɞɥɹ ɠɢɥɵɯ ɩɨɦɟɳɟɧɢɣ: 
 
Δtɨ = (tɜ – tɧ)/(Rɩɪ

ɫɬ · αɜ) = (21 + 37)/(4,37·8,7) = 1,53 ɨɋ < Δtn = 4,0 ɨɋ. 
 
Ɋɚɫɫɦɨɬɪɟɧɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɪɟɛɨɜɚɧɢɹɦ [1]. 
 
ɉɪɢɜɟɞɟɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɫɨɫɬɚɜɥɹɟɬ: Rɩɪ

ɫɬ = 4,37  
ɦ2·ɨɋ/ȼɬ. 

ɉɥɨɳɚɞɶ ɞɚɧɧɨɣ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɫɨɫɬɚɜɥɹɟɬ: 
- ɩɨ ɨɫɧɨɜɧɨɣ ɱɚɫɬɢ ɡɞɚɧɢɹ: Aɫɬ = 240,70 ɦ2. 
 
Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɱɟɪɞɚɱɧɨɝɨ ɩɟɪɟɤɪɵɬɢɹ 
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Ⱦɚɧɧɨɟ ɩɨɤɪɵɬɢɟ ɨɝɪɚɧɢɱɢɜɚɟɬ ɨɬɚɩɥɢɜɚɟɦɵɣ ɨɛɴɟɦ ɡɞɚɧɢɹ. 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɚɬɟɪɢɚɥɨɜ ɤɨɧɫɬɪɭɤɰɢɢ: 
1. Ʌɢɫɬ ȽɄɅ Knauf ρ = 800 ɤɝ/ɦ3, λȺ = 0,21 ȼɬ/(ɦ.ɨɋ); δ = 0,0125 ɦ; 
2. ɉɚɪɨɢɡɨɥɹɰɢɹ (ɜ ɪɚɫɱɟɬɟ ɧɟ ɭɱɬɟɧɚ); 
3. ɍɬɟɩɥɢɬɟɥɶ – ɷɤɫɬɪɭɞɢɪɨɜɚɧɧɵɣ ɩɟɧɨɩɨɥɢɫɬɢɪɨɥ Thermit ρ = 25 ɤɝ/ɦ3, 

λȺ = 0,031 ȼɬ/(ɦ.ɨɋ), δ = 0,25 ɦ; 
4. Ƚɢɞɪɨ- ɢ ɜɥɚɝɨɡɚɳɢɬɚ (ɜ ɪɚɫɱɟɬɟ ɧɟ ɭɱɬɟɧɚ); 
 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɞɚɧɧɨɣ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɫ 

ɭɱɟɬɨɦ ɧɟɨɬɚɩɥɢɜɚɟɦɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɬɟɯɩɨɞɩɨɥɶɹ ɩɨ ɮɨɪɦɭɥɟ (4.10): 
 
Ro = 1/8,7 + 0,0125/0,21 + 0,25/0,031 + 1/12 = 8,32 ɦ2·ɨɋ/ȼɬ. 
 
ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɩɥɨɩɟɪɟɞɚɱɟ Ro,ɩɟɪ = 8,32 ɦ2·ɨɋ/ȼɬ, 

ɛɨɥɶɲɟ ɧɨɪɦɢɪɭɟɦɨɝɨ Rɬɪ
ɩɟɪ = 5,43 ɦ2·ɨɋ/ȼɬ. 

Ɍɟɦɩɟɪɚɬɭɪɧɵɣ ɩɟɪɟɩɚɞ ɦɟɠɞɭ ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ ɢ 
ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɫɨɫɬɚɜɥɹɟɬ: 

 
Δtɨ = (tɜ – tɧ)/(Ro, ɤɪ.2 ·αɜ) = (21 + 37)/(8,32·8,7) = 0,80 ɨɋ < tn = 3,0 ɨɋ. 
 
Ɋɚɫɫɦɨɬɪɟɧɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɪɟɛɨɜɚɧɢɹɦ [1]. 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɫɨɫɬɚɜɥɹɟɬ: Ro, ɤɪ = 8,32 ɦ2·ɨɋ/ȼɬ. 
ɉɥɨɳɚɞɶ ɞɚɧɧɨɣ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɫɨɫɬɚɜɥɹɟɬ: Ⱥɤɪ.2 = 88,36 ɦ2. 
 
Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɩɟɪɟɤɪɵɬɢɹ ɩɟɪɜɨɝɨ ɷɬɚɠɚ 
 
Ⱦɚɧɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɨɝɪɚɧɢɱɢɜɚɟɬ ɨɬɚɩɥɢɜɚɟɦɵɣ ɨɛɴɟɦ ɡɞɚɧɢɹ. 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɚɬɟɪɢɚɥɨɜ ɤɨɧɫɬɪɭɤɰɢɢ: 
1. ɉɥɢɬɚ OSB-3 ρ = 600 ɤɝ/ɦ3, λȺ = 0,16 ȼɬ/(ɦ.ɨɋ); δ = 0,022 ɦ; 
2. ɉɚɪɨɢɡɨɥɹɰɢɹ (ɜ ɪɚɫɱɟɬɟ ɧɟ ɭɱɬɟɧɚ); 
3. ɍɬɟɩɥɢɬɟɥɶ – ɷɤɫɬɪɭɞɢɪɨɜɚɧɧɵɣ ɩɟɧɨɩɨɥɢɫɬɢɪɨɥ Thermit ρ = 25 ɤɝ/ɦ3, 

λȺ = 0,031 ȼɬ/(ɦ.ɨɋ), δ = 0,25 ɦ; 
4. Ƚɢɞɪɨ- ɢ ɜɥɚɝɨɡɚɳɢɬɚ (ɜ ɪɚɫɱɟɬɟ ɧɟ ɭɱɬɟɧɚ); 
 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɞɚɧɧɨɣ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɫ 

ɭɱɟɬɨɦ ɧɟɨɬɚɩɥɢɜɚɟɦɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɬɟɯɩɨɞɩɨɥɶɹ ɩɨ ɮɨɪɦɭɥɟ (4.10): 
 
Ro = 1/8,7 + 0,022/0,16 + 0,25/0,031 + 1/12 = 8,40 ɦ2·ɨɋ/ȼɬ. 
 
ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɩɥɨɩɟɪɟɞɚɱɟ Ro,ɩɟɪ = 8,40 ɦ2·ɨɋ/ȼɬ, 

ɛɨɥɶɲɟ ɧɨɪɦɢɪɭɟɦɨɝɨ Rɬɪ
ɩɟɪ = 4,81 ɦ2·ɨɋ/ȼɬ. 

Ɍɟɦɩɟɪɚɬɭɪɧɵɣ ɩɟɪɟɩɚɞ ɦɟɠɞɭ ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ ɢ 
ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɫɨɫɬɚɜɥɹɟɬ: 
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Δtɨ = (tɜ – tɧ)/(Ro.ɰɨɤ·αɜ) = (21 + 37)/(8,40 ·8,7) = 0,79 ɨɋ < Δtn = 2,0 ɨɋ. 
 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɫɨɫɬɚɜɥɹɟɬ: Ro, ɰɨɤ = 8,40 ɦ2·ɨɋ/ȼɬ. 
ɉɥɨɳɚɞɶ ɞɚɧɧɨɣ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ: Ⱥɰɨɤ = 88,36 ɦ2. 
 
ɋɜɟɬɨɩɪɨɡɪɚɱɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ 
 
Ɉɤɧɚ ɜɵɩɨɥɧɟɧɵ ɩɨ ȽɈɋɌ 30674-99 ɛɥɨɤɚɦɢ ɢɡ ɩɨɥɢɜɢɧɢɥɯɥɨɪɢɞɧɵɯ 

ɩɪɨɮɢɥɟɣ ɫ ɡɚɩɨɥɧɟɧɢɟɦ ɞɜɭɯɤɚɦɟɪɧɵɦ cɬɟɤɥɨɩɚɤɟɬɨɦ ɫɨɫɬɨɹɳɟɝɨ ɢɡ ɬɪɟɯ 
ɥɢɫɬɨɜɵɯ ɫɬɟɤɨɥ ɬɨɥɳɢɧɨɣ 4 ɦɦ ɦɚɪɤɢ Ɇ1, ɫ ɦɹɝɤɢɦ ɧɢɡɤɨɷɦɢɫɫɢɨɧɧɵɦ 
ɩɨɤɪɵɬɢɟɦ ɧɚ ɜɧɭɬɪɟɧɧɟɦ ɫɬɟɤɥɟ, ɫ ɪɚɫɫɬɨɹɧɢɟɦ ɦɟɠɞɭ ɫɬɟɤɥɚɦɢ 14 ɦɦ ɩɨ 
ȽɈɋɌ 24866-99, ɢɦɟɸɳɢɟ ɩɪɢɜɟɞɟɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ Rɩɪ

ɨɤ = 
0,75 ɦ2·ɨɋ/ȼɬ. 

ɉɥɨɳɚɞɶ ɞɚɧɧɨɣ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ: Ⱥɨɤ = 22,5 ɦ2. 
 
Вɯɨɞɧɵɟ ɞɜɟɪɢ 
 
ȼ ɩɪɨɟɤɬɟ ɡɚɥɨɠɟɧɚ ɫɬɚɥɶɧɚɹ ɜɯɨɞɧɚɹ ɞɜɟɪɶ ɤɨɪɨɛɱɚɬɨɝɨ ɫɟɱɟɧɢɹ ɞɥɹ 

ɜɯɨɞɚ ɜ ɠɢɥɨɣ ɞɨɦ, ɢɦɟɸɳɭɸ ɩɪɢɜɟɞɟɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɧɟ 
ɦɟɧɟɟ 1,07 ɦ2·ɨɋ/ȼɬ (ȽɈɋɌ 31173-2003).  

ɉɥɨɳɚɞɶ ɞɚɧɧɨɣ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ: Aɞɜ = 2,1 ɦ2. 
 
4.3.4 Ɋɚɫɱɟɬ ɭɞɟɥɶɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɡɞɚɧɢɹ 
 
ɍɞɟɥɶɧɚɹ ɬɟɩɥɨɡɚщɢɬɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɡɞɚɧɢɹ 
 
ɍɞɟɥɶɧɚɹ ɬɟɩɥɨɡɚɳɢɬɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɡɞɚɧɢɹ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ (4.11): 
 
kɨɛ = 1/428,97 · [240,70/4,37 +  22,5/0,75 + 2,1/1,07 + 88,36/8,32 + 

88,36/8,40)] =  0,252 ȼɬ/(ɦ3·ɨɋ). 
 
Ⱦɟɬɚɥɢ ɪɚɫɱɟɬɚ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 4.8. 
 

Ɍɚɛɥɢɰɚ 4.8 – Ɋɚɫɱɟɬ ɭɞɟɥɶɧɨɣ ɬɟɩɥɨɡɚɳɢɬɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɡɞɚɧɢɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɮɪɚɝɦɟɧɬɚ nt,i Ⱥɮ,i, ɦ2 Rɨ, i
ɩɪ 

ɦ2·ɨɋ/ȼɬ 
nt,i·Ⱥɮ,i/ Rɨ, i

ɩɪ 
ȼɬ/ɨɋ 

% 

ɋɬɟɧɨɜɨɟ ɨɝɪɚɠɞɟɧɢɟ Ɍɂɉ 1 1 240,70 4,37 55,08 50,92 
ɑɟɪɞɚɱɧɨɟ ɩɟɪɟɤɪɵɬɢɟ 1 88,36 8,32 10,62 9,82 
ɉɟɪɟɤɪɵɬɢɟ ɧɚɞ ɬɟɯɩɨɞɩɨɥɶɟɦ 1 88,36 8,40 10,52 9,72 
Ɉɤɧɚ 1 22,5 0,75 30,00 27,73 
ȼɯɨɞɧɵɟ ɞɜɟɪɢ 1 2,1 1,07 1,96 1,81 
ɋɭɦɦɚ  442,02  108,18 100 
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ɇɨɪɦɢɪɭɟɦɨɟ ɡɧɚɱɟɧɢɟ ɭɞɟɥɶɧɨɣ ɬɟɩɥɨɡɚɳɢɬɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɡɞɚɧɢɹ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (4.12): 

 
kɨɛ

ɬɪ = (4,74/(0,000136462,5+0,61))(1/ (428,97)1/3) = 0,433 ȼɬ/(ɦ3·ɨɋ). 
 
ɍɞɟɥɶɧɚɹ ɬɟɩɥɨɡɚɳɢɬɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɦɟɧɶɲɟ ɧɨɪɦɢɪɭɟɦɨɣ 

ɜɟɥɢɱɢɧɵ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɨɛɨɥɨɱɤɚ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɧɨɪɦɚɬɢɜɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ. 
ɉɪɢɜɟɞɟɧɧɵɣ ɬɪɚɧɫɦɢɫɫɢɨɧɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ:  
 
Kɨɛɳ = kɨɛ / Kɤɨɦɩ = 0,252 / 1,030 = 0,245. 
 
ɍɞɟɥɶɧɚɹ ɜɟɧɬɢɥɹɰɢɨɧɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɡɞɚɧɢɹ 
 
ɋɪɟɞɧɹɹ ɩɥɨɬɧɨɫɬɶ ɩɪɢɬɨɱɧɨɝɨ ɜɨɡɞɭɯɚ ɡɚ ɨɬɨɩɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ 

ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (4.13): 
 
pɜ

ɜɟɧɬ = 353 / (273 – 6,5) = 1,326. 
 
ɍɞɟɥɶɧɚɹ ɬɟɩɥɨɟɦɤɨɫɬɶ ɜɨɡɞɭɯɚ ˔ = 1 ɤȾɠ/(ɤɝ·ɨɋ). 
ɑɢɫɥɨ ɱɚɫɨɜ ɭɱɟɬɚ ɢɧɮɢɥɶɬɪɚɰɢɢ ɜ ɬɟɱɟɧɢɟ ɧɟɞɟɥɢ nɢɧɮ = 168 ɱ. 
ɑɢɫɥɨ ɱɚɫɨɜ ɪɚɛɨɬɵ ɦɟɯɚɧɢɱɟɫɤɨɣ ɜɟɧɬɢɥɹɰɢɢ ɜ ɬɟɱɟɧɢɟ ɧɟɞɟɥɢ nɜɟɧɬ = 

168 ɱ.  
Ʉɨɷɮɮɢɰɢɟɧɬ ɫɧɢɠɟɧɢɹ ɨɛɴɟɦɚ ɜɨɡɞɭɯɚ ɜ ɡɞɚɧɢɢ, ɭɱɢɬɵɜɚɸɳɢɣ ɧɚɥɢɱɢɟ 

ɜɧɭɬɪɟɧɧɢɯ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ߚ𝑣 = 0,85.  
Ʉɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɤɭɩɟɪɚɬɨɪɚ 𝑘эф = 0. 
ɍɞɟɥɶɧɵɣ ɜɟɫ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɧɚɪɭɠɧɨɝɨ ɢ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (4.14): 
 
γɧ = 3463/(273 – 37) = 14,67 ɇ/ɦ3;  
  
γɜ = 3463/(273 + 21) = 11,78 ɇ/ɦ3. 
 
Ɋɚɡɧɨɫɬɶ ɞɚɜɥɟɧɢɣ ɜɨɡɞɭɯɚ ɧɚ ɧɚɪɭɠɧɨɣ ɢ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɹɯ 

ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ (4.15), (4.16): 
 
Δɪɨɤ = 0,28·6,30·(14,67 – 11,78) + 0,03·14,67·4,12 = 12,50 ɉɚ; 
 
Δɪɞɜ = 0,55·6,30·(14,67 –11,78) + 0,03·14,67·4,12 = 17,41 ɉɚ. 
 
Ɍɪɟɛɭɟɦɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɜɨɡɞɭɯɨɩɪɨɧɢɰɚɧɢɸ ɨɤɨɧ ɢ ɜɯɨɞɧɵɯ ɧɚɪɭɠɧɵɯ 

ɞɜɟɪɟɣ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ (4.17), (4.18): 
 
Rɬɪ

ɢ,ɨɤ = 12,50 / 5 = 2,50 ɦ2·ɱ·ɉɚ/ɤɝ; 
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Rɬɪ
ɢ,ɞɜ = 17,41 / 7 = 2,49 ɦ2·ɱ·ɉɚ/ɤɝ. 

 
Ʉɨɥɢɱɟɫɬɜɨ ɢɧɮɢɥɶɬɪɭɸɳɟɝɨɫɹ ɜɨɡɞɭɯɚ, ɩɨɫɬɭɩɚɸɳɟɝɨ ɱɟɪɟɡ 

ɧɟɩɥɨɬɧɨɫɬɢ ɡɚɩɨɥɧɟɧɢɣ ɩɪɨɟɦɨɜ, ɩɨɥɚɝɚɹ, ɱɬɨ ɜɫɟ ɨɧɢ ɧɚɯɨɞɹɬɫɹ ɧɚ 
ɧɚɜɟɬɪɟɧɧɨɣ ɫɬɨɪɨɧɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (4.19): 

 
Gɢɧɮ = (22,50/2,50)·(12,50/10)2/3 + (2,1/2,49)·(17,41/10)1/2 = 11,56 ɤɝ/ɱ; 
 
Ʉɨɥɢɱɟɫɬɜɨ ɩɪɢɬɨɱɧɨɝɨ ɜɨɡɞɭɯɚ ɜ ɡɞɚɧɢɟ ɩɪɢ ɧɟɨɪɝɚɧɢɡɨɜɚɧɧɨɦ ɩɪɢɬɨɤɟ 

ɥɢɛɨ ɧɨɪɦɢɪɭɟɦɨɟ ɡɧɚɱɟɧɢɟ ɩɪɢ ɦɟɯɚɧɢɱɟɫɤɨɣ ɜɟɧɬɢɥɹɰɢɢ Lɜɟɧɬ = 0,35·hɷɬ·Aɠ = 
0,35·2,9·98,76 = 100,24 ɦ3/ɱ < 30·m = 30·5 = 150 ɦ3/ɱ, ɜ ɬɚɤɨɦ ɫɥɭɱɚɟ ɩɪɢɧɢɦɚɟɦ 
Lɜɟɧɬ = 150 ɦ3/ɱ. 

ɋɪɟɞɧɹɹ ɤɪɚɬɧɨɫɬɶ ɜɨɡɞɭɯɨɨɛɦɟɧɚ ɡɞɚɧɢɹ ɡɚ ɨɬɨɩɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ 
ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɫɭɦɦɚɪɧɨɦɭ ɜɨɡɞɭɯɨɨɛɦɟɧɭ ɡɚ ɫɱɟɬ ɜɟɧɬɢɥɹɰɢɢ ɢ 
ɢɧɮɢɥɶɬɪɚɰɢɢ ɩɨ ɮɨɪɦɭɥɟ (4.20): 

 𝑛˅= [(150·168)/168 + (11,56·168)/(168·1,326)]/(0,85·428,97) = 0,435 ɱ-1. 
 
ɍɞɟɥɶɧɚɹ ɜɟɧɬɢɥɹɰɢɨɧɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɡɞɚɧɢɹ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ (4.21): 
 𝑘˅ˈː˕ = 0,28·1·0,435·0,85·1,326·(1 – 0) = 0,137 ȼɬ/(ɦ3·ɨɋ), 
 
ɍɞɟɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɛɵɬɨɜɵɯ ɬɟɩɥɨɜɵɞɟɥɟɧɢɣ ɡɞɚɧɢɹ 
 
ȼɟɥɢɱɢɧɚ ɛɵɬɨɜɵɯ ɬɟɩɥɨɜɵɞɟɥɟɧɢɣ ɧɚ 1 ɦ2 ɩɥɨɳɚɞɢ ɠɢɥɵɯ ɩɨɦɟɳɟɧɢɣ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɧɬɟɪɩɨɥɹɰɢɟɣ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ [1, Ƚ.5]: 
 𝑞˄ы˕= 17 + (10-17) / (45-20) · (29,2-20) = 14,42 ȼɬ/ɦ2, 
 
ɡɞɟɫɶ 29,2 ɦ2 ɧɚ ɱɟɥɨɜɟɤɚ – ɪɚɫɱɟɬɧɚɹ ɡɚɫɟɥɟɧɧɨɫɬɶ ɨɛɴɟɤɬɚ. 
ɍɞɟɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɛɵɬɨɜɵɯ ɬɟɩɥɨɜɵɞɟɥɟɧɢɣ ɡɞɚɧɢɹ 

ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (4.22): 
 
Kɛɵɬ = 14,4298,76/(428,97·(21 + 6,5)) = 0,120 ȼɬ/(ɦ3·ɨɋ). 
 
ɍɞɟɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɬɟɩɥɨɩɨɫɬɭɩɥɟɧɢɣ ɜ ɡɞɚɧɢɟ ɨɬ ɫɨɥɧɟɱɧɨɣ 

ɪɚɞɢɚɰɢɢ 
 
ɍɞɟɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɬɟɩɥɨɩɨɫɬɭɩɥɟɧɢɣ ɜ ɡɞɚɧɢɟ ɨɬ ɫɨɥɧɟɱɧɨɣ 

ɪɚɞɢɚɰɢɢ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (4.23): 
  ܳ˓˃ˇˆˑˇ = FkF (AF1I1 + AF2I2 + AF3I3 + AF4I4) + scykscyAscyIhor = 0,8·0,68·(0·860 + 

6,75·1200 + 9,00·1808 + 6,75·1200) + 0 = 17 664,77 ɆȾɠ; 
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 𝑘˓˃ˇ = 11,6∙17664,77/(428,97 ∙ 6462,5) = 0,074 В˕/ሺˏ3 ∙ С ˑ ሻ. 
 
Ɋɚɫɱɟɬɧɚɹ ɭɞɟɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɚɫɯɨɞɚ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɧɚ 

ɨɬɨɩɥɟɧɢɟ ɢ ɜɟɧɬɢɥɹɰɢɸ ɡɞɚɧɢɹ ɡɚ ɨɬɨɩɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ 
 
Ɋɚɫɱɟɬɧɭɸ ɭɞɟɥɶɧɭɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɪɚɫɯɨɞɚ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɧɚ 

ɨɬɨɩɥɟɧɢɟ ɢ ɜɟɧɬɢɥɹɰɢɸ ɡɞɚɧɢɹ ɡɚ ɨɬɨɩɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ  
ɮɨɪɦɭɥɟ (4.24): 

 
qɪ

ɨɬ = ((0,252 + 0,137 – (0,120 + 0,074)∙0,837∙0,7) · (1-0,1) · ͳ,Ͳ5) = 0,260 В˕/ሺˏ3 ∙ С ˑ ሻ. 
 
ɉɨɥɭɱɟɧɧɚɹ ɪɚɫɱɟɬɧɚɹ ɭɞɟɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɚɫɯɨɞɚ ɬɟɩɥɨɜɨɣ 

ɷɧɟɪɝɢɢ ɧɚ ɨɬɨɩɥɟɧɢɟ ɢ ɜɟɧɬɢɥɹɰɢɸ ɡɞɚɧɢɹ ɡɚ ɨɬɨɩɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ ɦɟɧɶɲɟ 
0,414 ȼɬ/(ɦ3·ɨɋ) – ɜɟɥɢɱɢɧɵ, ɬɪɟɛɭɟɦɨɣ [1].  

ɇɚɣɞɟɦ ɜɟɥɢɱɢɧɭ ɨɬɤɥɨɧɟɧɢɹ ɪɚɫɱɟɬɧɨɝɨ ɡɧɚɱɟɧɢɹ ɭɞɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ 
ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɧɚ ɨɬɨɩɥɟɧɢɟ ɢ ɜɟɧɬɢɥɹɰɢɸ ɡɞɚɧɢɹ ɨɬ ɧɨɪɦɚɬɢɜɧɨɝɨ: 

 
(𝑞ˑ˕˓ – 𝑞ˑ˕˕˓)/(𝑞ˑ˕˕˓/100) = (0,260 – 0,414)/(0,414/100) = - 37,2 %. 
 
Ʉɥɚɫɫ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɡɞɚɧɢɹ «ȼ+». 
 
4.3.5 Ɋɚɫɯɨɞ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɧɚ ɨɬɨɩɥɟɧɢɟ ɢ ɜɟɧɬɢɥɹɰɢɸ ɡɞɚɧɢɹ ɡɚ 

ɨɬɨɩɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ 
 
Ɋɚɫɯɨɞ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɧɚ ɨɬɨɩɥɟɧɢɟ ɢ ɜɟɧɬɢɥɹɰɢɸ ɡɞɚɧɢɹ ɡɚ 

ɨɬɨɩɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ ܳˑ˕ˆˑˇ, ɤȼɬ·ɱ/ɝɨɞ, ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ (4.25): 
 
Qɝɨɞ

ɨɬ = 0,024∙6462,5∙428,97∙0,260 = 17 299 ɤȼɬ·ɱ/ɝɨɞ. 
 
4.3.6 Ɉɛɳɢɟ ɬɟɩɥɨɩɨɬɟɪɢ ɡɞɚɧɢɹ ɡɚ ɨɬɨɩɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ 
 
Ɉɛɳɢɟ ɬɟɩɥɨɩɨɬɟɪɢ ɡɞɚɧɢɹ ɡɚ ɨɬɨɩɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ ɨɩɪɟɞɟɥɢɦ ɩɨ 

ɮɨɪɦɭɥɟ (4.26): 
 
Qɝɨɞ

ɨɬ = 0,024∙6462,5∙428,97∙(0,252+0,137) = 25 882 ɤȼɬ·ɱ/ɝɨɞ. 
 
4.3.7 ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɧɚ ɨɬɨɩɥɟɧɢɟ ɢ ɜɟɧɬɢɥɹɰɢɸ 

ɡɞɚɧɢɹ ɡɚ ɨɬɨɩɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ 
 
ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɧɚ ɨɬɨɩɥɟɧɢɟ ɢ ɜɟɧɬɢɥɹɰɢɸ ɡɞɚɧɢɹ ɡɚ 

ɨɬɨɩɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ q, ɤȼɬ·ɱ/(ɦ2·ɝɨɞ), ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ (4.27): 
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q = (0,024∙6462,5∙0,260∙428,97)/145,92 = 118,6 ɤȼɬ·ɱ/(ɦ2·ɝɨɞ). 
 
4.4 Ɋɚɫɱɟɬ ɬɟɩɥɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɡɞɚɧɢɹ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 

ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɵɯ ɢɧɠɟɧɟɪɧɵɯ ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɪɟɲɟɧɢɣ ɞɥɹ ɭɫɥɨɜɢɣ 
ɫɟɜɟɪɧɨɣ ɱɚɫɬɢ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ 

 
4.4.1  Ʉɥɢɦɚɬɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 
 
Ɋɚɣɨɧ ɫɬɪɨɢɬɟɥɶɫɬɜɚ –  ɫɟɜɟɪɧɚɹ ɱɚɫɬɶ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ; 
Ɋɚɫɱɟɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ tɧ =  -47 ɨɋ [2]; 
Ɋɚɫɱɟɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ ɠɢɥɨɣ ɱɚɫɬɢ tɜ.ɠɢɥ = 21 ɨɋ [3]; 
ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ zɨɬ = 295 ɫɭɬ. [2]; 
ɋɪɟɞɧɹɹ ɫɭɬɨɱɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ tɨɬ = -15,1 ɨɋ [2]; 
Ɋɚɫɱɟɬɧɚɹ ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ φɜ = 55 % [1]. 
ɍɫɥɨɜɢɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɚɪɭɠɧɵɯ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ «Ⱥ» [1]. 
Ƚɪɚɞɭɫɨ-ɫɭɬɤɢ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ (ȽɋɈɉ) ɞɥɹ ɨɝɪɚɠɞɚɸɳɢɯ 

ɤɨɧɫɬɪɭɤɰɢɣ ɠɢɥɵɯ ɤɜɚɪɬɢɪ ɧɚɣɞɟɦ ɩɨ ɮɨɪɦɭɥɟ (4.1):  
 
Dd = (21 + 15,1)·295 = 10 649,5 ɨɋ·ɫɭɬ. 
 
Ɉɩɪɟɞɟɥɢɦ ɛɚɡɨɜɵɟ ɡɧɚɱɟɧɢɹ ɬɪɟɛɭɟɦɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɩɥɨɩɟɪɟɞɚɱɟ 

ɧɚɪɭɠɧɵɯ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɩɨ [1, ɬɚɛɥ. 3]: 
- ɞɥɹ ɧɚɪɭɠɧɵɯ ɧɚɣɞɟɦ ɩɨ ɮɨɪɦɭɥɟ (4.2): 
 
Rɬɪ

ɫɬ.1 = 0,00035·10649,5 + 1,4 = 5,13 ɦ2·ɨɋ/ȼɬ; 
 
- ɞɥɹ ɨɤɨɧ ɧɚɣɞɟɦ ɩɨ ɮɨɪɦɭɥɟ (4.2): 
 
Rɬɪ

ɨɤ.1 = 0,00005·10649,5 + 0,3 = 0,83 ɦ2·ɨɋ/ȼɬ; 
 
- ɞɥɹ ɜɯɨɞɧɵɯ ɞɜɟɪɟɣ ɧɚɣɞɟɦ ɩɨ ɮɨɪɦɭɥɟ (4.3): 
 
Rɬɪ

ɞɜ.1 = 0,6·(21 - (-47)/(4,0·8,7) =  1,17 ɦ2·ɨɋ/ȼɬ; 
 
- ɞɥɹ ɱɟɪɞɚɱɧɨɝɨ ɩɟɪɟɤɪɵɬɢɹ (ɧɟɨɬɚɩɥɢɜɚɟɦɵɣ ɜɟɧɬɢɥɢɪɭɟɦɵɣ ɱɟɪɞɚɤ) 

ɧɚɣɞɟɦ ɩɨ ɮɨɪɦɭɥɟ (4.2): 
 
Rɬɪ

ɤɪ.2 = 0,0005·10649,5 + 2,2  = 7,52 ɦ2·ɨɋ/ȼɬ; 
 
- ɩɟɪɟɤɪɵɬɢɟ ɩɟɪɜɨɝɨ ɷɬɚɠɚ ɧɚɣɞɟɦ ɩɨ ɮɨɪɦɭɥɟ (4.2): 
 
Rɬɪ

ɰɨɤ.1 = 0,00045·10649,5 + 1,9 = 6,69 ɦ2·ɨɋ/ȼɬ. 
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ɇɨɪɦɢɪɭɟɦɵɟ ɬɟɦɩɟɪɚɬɭɪɧɵɟ ɩɟɪɟɩɚɞɵ Δtɧ ɦɟɠɞɭ ɬɟɦɩɟɪɚɬɭɪɨɣ 
ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ ɢ ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɧɚɪɭɠɧɵɯ 
ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ: 

- ɫɬɟɧ ɠɢɥɨɣ ɱɚɫɬɢ ɞɨɦɚ –  4 ɨɋ [1]; 
- ɩɟɪɟɤɪɵɬɢɣ ɱɟɪɞɚɱɧɵɯ –  3 ɨɋ [1]. 
 
4.4.2 Ɉɩɢɫɚɧɢɟ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɡɞɚɧɢɹ 
 
ɇɚɪɭɠɧɵɟ ɫɬɟɧɵ: 
ɋɬɟɧɨɜɨɟ ɨɝɪɚɠɞɟɧɢɟ – ɦɧɨɝɨɫɥɨɣɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ: ɜɧɭɬɪɟɧɧɢɣ ɫɥɨɣ – 

ɝɢɩɫɨɤɚɪɬɨɧɧɵɣ ɥɢɫɬ Knauf ɬɨɥɳɢɧɨɣ 12,5 ɦɦ, ɩɚɪɨɢɡɨɥɹɰɢɹ, ɫɬɨɣɤɢ 
ɞɟɪɟɜɹɧɧɨɝɨ ɤɚɪɤɚɫɚ ɫɟɱɟɧɢɟɦ 50ɯ200 ɦɦ ɫ ɭɬɟɩɥɢɬɟɥɟɦ – ɷɤɫɬɪɭɞɢɪɨɜɚɧɧɵɣ 
ɩɟɧɨɩɨɥɢɫɬɢɪɨɥ Thermit ɬɨɥɳɢɧɨɣ 200 ɦɦ, ɜɟɬɪɨɜɥɚɝɨɡɚɳɢɬɚ, ɩɥɢɬɚ OSB-3 
ɬɨɥɳɢɧɨɣ 12 ɦɦ, ɫɚɣɞɢɧɝ; 

ɉɟɪɟɤɪɵɬɢɟ ɱɟɪɞɚɱɧɨɟ: ɜɧɭɬɪɟɧɧɢɣ ɫɥɨɣ – ɝɢɩɫɨɤɚɪɬɨɧɧɵɣ ɥɢɫɬ Knauf 
ɬɨɥɳɢɧɨɣ 12,5 ɦɦ, ɩɚɪɨɢɡɨɥɹɰɢɹ, ɥɚɝɢ ɢɡ ɞɨɫɤɢ ɤɚɦɟɪɧɨɣ ɫɭɲɤɢ ɫɟɱɟɧɢɟɦ 
50ɯ250 ɦɦ, ɭɬɟɩɥɢɬɟɥɶ – ɷɤɫɬɪɭɞɢɪɨɜɚɧɧɵɣ ɩɟɧɨɩɨɥɢɫɬɢɪɨɥ Thermit ɬɨɥɳɢɧɨɣ 
250 ɦɦ, ɜɟɬɪɨɜɥɚɝɨɡɚɳɢɬɚ, 

ɉɟɪɟɤɪɵɬɢɟ ɩɟɪɜɨɝɨ ɷɬɚɠɚ: ɜɧɭɬɪɟɧɧɢɣ ɫɥɨɣ – ɩɥɢɬɚ OSB-3 ɬɨɥɳɢɧɨɣ 22 
ɦɦ, ɩɚɪɨɢɡɨɥɹɰɢɹ, ɥɚɝɢ ɢɡ ɞɨɫɤɢ ɤɚɦɟɪɧɨɣ ɫɭɲɤɢ ɫɟɱɟɧɢɟɦ 50ɯ250 ɦɦ, 
ɭɬɟɩɥɢɬɟɥɶ Thermit ɬɨɥɳɢɧɨɣ 250 ɦɦ, ɜɟɬɪɨɜɥɚɝɨɡɚɳɢɬɚ, 

ɋɜɟɬɨɩɪɨɡɪɚɱɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ: ɛɥɨɤɢ ɨɤɨɧɧɵɟ ɢ ɩɨ ȽɈɋɌ ɢɡ 
ɩɹɬɢɤɚɦɟɪɧɨɝɨ ɩɨɥɢɜɢɧɢɥɯɥɨɪɢɞɧɨɝɨ ɩɪɨɮɢɥɹ ɫ ɡɚɩɨɥɧɟɧɢɟɦ ɞɜɭɯɤɚɦɟɪɧɵɦ 
cɬɟɤɥɨɩɚɤɟɬɨɦ ɫɨɫɬɨɹɳɟɝɨ ɢɡ ɬɪɟɯ ɥɢɫɬɨɜɵɯ ɫɬɟɤɨɥ ɬɨɥɳɢɧɨɣ 4 ɦɦ ɦɚɪɤɢ Ɇ1, 
ɫ ɦɹɝɤɢɦ ɧɢɡɤɨɷɦɢɫɫɢɨɧɧɵɦ ɩɨɤɪɵɬɢɟɦ ɧɚ ɜɧɭɬɪɟɧɧɟɦ ɫɬɟɤɥɟ, ɫ ɪɚɫɫɬɨɹɧɢɟɦ 
ɦɟɠɞɭ ɫɬɟɤɥɚɦɢ 14 ɦɦ, ɡɚɩɨɥɧɟɧɢɟ: ɧɚɪɭɠɧɚɹ ɤɚɦɟɪɚ ɢ ɜɧɭɬɪɟɧɧɹɹ ɤɚɦɟɪɚ - 
ɜɨɡɞɭɯ. 

 
4.4.3 Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ  
 
Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɫɬɟɧɨɜɨɝɨ ɨɝɪɚɠɞɟɧɢɹ 
 
Ⱦɚɧɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɨɝɪɚɧɢɱɢɜɚɟɬ ɨɬɚɩɥɢɜɚɟɦɵɣ ɨɛɴɟɦ ɠɢɥɨɣ ɱɚɫɬɢ 

ɡɞɚɧɢɹ, ɢ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɦɧɨɝɨɫɥɨɣɧɭɸ ɤɨɧɫɬɪɭɤɰɢɹ: ɜɧɭɬɪɟɧɧɢɣ ɫɥɨɣ – 
ɝɢɩɫɨɤɚɪɬɨɧ Knauf ɬɨɥɳɢɧɨɣ 12,5 ɦɦ, ɤɚɪɤɚɫ ɞɟɪɟɜɹɧɧɵɣ ɢɡ ɞɨɫɤɢ ɤɚɦɟɪɧɨɣ 
ɫɭɲɤɢ ɫɟɱɟɧɢɟɦ 50ɯ200 ɦɦ ɫ ɷɮɮɟɤɬɢɜɧɵɦ ɭɬɟɩɥɢɬɟɥɟɦ – ɩɥɢɬɵ ɢɡ 
ɷɤɫɬɪɭɞɢɪɨɜɚɧɧɨɝɨ ɩɟɧɨɩɨɥɢɫɬɢɪɨɥɚ Thermit ɬɨɥɳɢɧɨɣ 200 ɦɦ, ɨɛɪɟɲɟɬɤɚ ɫ 
ɷɮɮɟɤɬɢɜɧɵɦ ɭɬɟɩɥɢɬɟɥɟɦ – ɩɥɢɬɵ ɢɡ ɷɤɫɬɪɭɞɢɪɨɜɚɧɧɨɝɨ ɩɟɧɨɩɨɥɢɫɬɢɪɨɥɚ 
Thermit ɬɨɥɳɢɧɨɣ 200 ɦɦ, ɜɟɬɪɨɜɥɚɝɨɡɚɳɢɬɚ, ɫɚɣɞɢɧɝ ɫ ɜɟɧɬɢɥɹɰɢɨɧɧɵɦ 
ɡɚɡɨɪɨɦ. 

ɋɬɟɧɨɜɨɟ ɨɝɪɚɠɞɟɧɢɟ ɨɩɢɪɚɟɬɫɹ ɩɟɪɟɤɪɵɬɢɟ ɢɡ ɞɨɫɤɢ ɤɚɦɟɪɧɨɣ ɫɭɲɤɢ 
ɬɨɥɳɢɧɨɣ 250 ɦɦ. ɋɯɟɦɚ ɫɬɟɧɨɜɨɝɨ ɨɝɪɚɠɞɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫ. 2.1. 
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Ɋɢɫɭɧɨɤ 4.5 – ɋɬɟɧɚ 

 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɚɬɟɪɢɚɥɨɜ ɤɨɧɫɬɪɭɤɰɢɢ ɫɬɟɧɨɜɨɝɨ ɨɝɪɚɠɞɟɧɢɹ ɫɜɟɞɟɧɵ 

ɜ ɬɚɛɥɢɰɭ 4.9. 
 

Ɍɚɛɥɢɰɚ 4.9 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɚɬɟɪɢɚɥɨɜ ɤɨɧɫɬɪɭɤɰɢɢ ɫɬɟɧɨɜɨɝɨ ɨɝɪɚɠɞɟɧɢɹ  

Ɇɚɬɟɪɢɚɥ 
ɉɥɨɬɧɨɫɬɶ 
ρ, ɤɝ/ɦ3 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ  
λȺ, ȼɬ/(ɦ.ɨɋ) 

1. Ƚɢɩɫɨɤɚɪɬɨɧɧɵɣ ɥɢɫɬ Knauf 800 0,21 
2. ɗɤɫɬɪɭɞɢɪɨɜɚɧɧɵɣ ɩɟɧɨɩɨɥɢɫɬɢɪɨɥ Thermit  25 0,031 
3. Ⱦɨɫɤɚ ɢɡ ɫɨɫɧɵ ɤɚɦɟɪɧɨɣ ɫɭɲɤɢ 500 0,18 
4. ɉɥɢɬɚ OSB-3 600 0,16 
5. ɋɜɟɬɨɩɪɨɡɪɚɱɧɨɟ ɨɝɪɚɠɞɟɧɢɟ R = 0,66 ɦ2·ɨɋ/ȼɬ - 0,163 

 
ɗɥɟɦɟɧɬɵ, ɫɨɫɬɚɜɥɹɸɳɢɟ ɨɝɪɚɠɞɚɸɳɭɸ ɤɨɧɫɬɪɭɤɰɢɸ 
ɚ) ɫɬɟɧɨɜɨɟ ɨɝɪɚɠɞɟɧɢɟ, ɫɨɫɬɨɹɳɟɟ ɢɡ ɫɥɟɞɭɸɳɢɯ ɦɚɬɟɪɢɚɥɨɜ: ȽɄɅ 

Knauf (12,5 ɦɦ), ɞɨɫɤɚ ɢɡ ɫɨɫɧɵ ɤɚɦɟɪɧɨɣ ɫɭɲɤɢ (200 ɦɦ), ɷɤɫɬɪɭɞɢɪɨɜɚɧɧɵɣ 
ɩɟɧɨɩɨɥɢɫɬɢɪɨɥ Thermit (200 ɦɦ) – ɩɥɨɫɤɢɣ ɷɥɟɦɟɧɬ; 

ɛ) ɨɤɨɧɧɵɣ ɨɬɤɨɫ – ɥɢɧɟɣɧɵɣ ɷɥɟɦɟɧɬ 1; 
ɜ) ɩɥɢɬɚ ɩɟɪɟɤɪɵɬɢɹ ɫ ɭɬɟɩɥɢɬɟɥɟɦ – ɥɢɧɟɣɧɵɣ ɷɥɟɦɟɧɬ 2. 
 
Ƚɟɨɦɟɬɪɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɨɟɤɰɢɣ ɷɥɟɦɟɧɬɨɜ 
Ɏɚɫɚɞ ɡɞɚɧɢɹ, ɜɤɥɸɱɚɹ ɫɜɟɬɨɜɵɟ ɩɪɨɟɦɵ, ɢɦɟɟɬ ɩɥɨɳɚɞɶ 263,20 ɦ2.  
ɋɭɦɦɚɪɧɚɹ ɩɥɨɳɚɞɶ ɫɜɟɬɨɜɵɯ ɩɪɨɟɦɨɜ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɚ ɞɚɧɧɨɦ 

ɮɚɫɚɞɟ ɫɨɫɬɚɜɥɹɟɬ 22,50 ɦ2. 
ɉɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ ɮɪɚɝɦɟɧɬɚ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɞɥɹ 

ɪɚɫɱɟɬɚ ɩɪɢɜɟɞɟɧɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɩɥɨɩɟɪɟɞɚɱɟ Rɨ
ɩɪ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ (4.4):  
 
Ⱥɫɬ = 263,20 – 22,50 = 240,70 ɦ2. 
 
Ⱦɨɥɹ ɩɥɨɫɤɨɝɨ ɷɥɟɦɟɧɬɚ ɨɬ ɨɛɳɟɣ ɩɥɨɳɚɞɢ ɤɨɧɫɬɪɭɤɰɢɢ ɫɨɫɬɚɜɥɹɟɬ:  
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ɚ = 240,70/240,70 = 1; 
 
Ɉɛɳɚɹ ɞɥɢɧɚ ɩɪɨɟɤɰɢɢ ɨɤɨɧɧɵɯ ɨɬɤɨɫɨɜ ɫɨɫɬɚɜɥɹɟɬ: L1 = 60,00 ɦ. Ⱦɥɢɧɚ 

ɩɪɨɟɤɰɢɢ ɷɬɢɯ ɪɟɛɟɪ, ɩɪɢɯɨɞɹɳɢɯɫɹ ɧɚ 1 ɦ2 ɩɥɨɳɚɞɢ ɮɪɚɝɦɟɧɬɚ ɪɚɜɧɚ:  
 
L1 = 60,00/240,70 = 0,2493 ɦ-1; 
 
Ɉɛɳɚɹ ɞɥɢɧɚ ɩɟɪɟɤɪɵɬɢɹ ɫɨɫɬɚɜɥɹɟɬ: L2 = 36,00 ɦ. Ⱦɥɢɧɚ ɩɪɨɟɤɰɢɢ 

ɩɟɪɟɤɪɵɬɢɹ, ɩɪɢɯɨɞɹɳɢɯɫɹ ɧɚ 1 ɦ2 ɩɥɨɳɚɞɢ ɮɪɚɝɦɟɧɬɚ ɪɚɜɧɚ:  
 
L2 = 36,00/240,70 = 0,1496 ɦ-1. 
 
Ɋɚɫɱɟɬ ɭɞɟɥɶɧɵɯ ɩɨɬɟɪɶ ɬɟɩɥɨɬɵ, ɨɛɭɫɥɨɜɥɟɧɧɵɯ ɷɥɟɦɟɧɬɚɦɢ 
ȼɫɟ ɬɟɦɩɟɪɚɬɭɪɧɵɟ ɩɨɥɹ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɞɥɹ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɪɭɠɧɨɝɨ 

ɜɨɡɞɭɯɚ ɦɢɧɭɫ 47ɨɋ ɢ ɬɟɦɩɟɪɚɬɭɪɵ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ 21 ɨɋ. 
ɉɨɬɟɪɢ ɬɟɩɥɨɬɵ ɱɟɪɟɡ ɨɞɧɨɪɨɞɧɵɣ ɭɱɚɫɬɨɤ ɫɬɟɧɵ, ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ 

ɪɚɫɱɟɬɚ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɩɨɥɹ ɪɚɜɧɵ Q1,1 = 6,13 ȼɬ/ɦ. Ɍɟɦɩɟɪɚɬɭɪɧɨɟ ɩɨɥɟ 
ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫ. 4.6. 

Ⱦɥɹ ɩɥɨɫɤɨɝɨ ɷɥɟɦɟɧɬɚ 1 ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɬɟɩɥɨɡɚɳɢɬɧɨɣ 
ɨɛɨɥɨɱɤɢ ɫɨɫɬɚɜɥɹɟɬ: 

 
Rɨ1

ɭɫɥ = [21 - (-47)]/6,13 = 11,09 ɦ2·ɨɋ/ȼɬ. 
 
ɍɞɟɥɶɧɵɟ ɩɨɬɟɪɢ ɬɟɩɥɨɬɵ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (4.5): 
 
U1 = 1/11,09 = 0,090 ȼɬ/(ɦ2·ɨɋ). 
 
Ⱦɥɹ ɥɢɧɟɣɧɨɝɨ ɷɥɟɦɟɧɬɚ 1 ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɬɟɦɩɟɪɚɬɭɪɧɨɟ ɩɨɥɟ ɭɡɥɚ 

ɤɨɧɫɬɪɭɤɰɢɢ, ɫɨɞɟɪɠɚɳɟɝɨ ɷɥɟɦɟɧɬ. Ɍɟɦɩɟɪɚɬɭɪɧɨɟ ɩɨɥɟ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫ. 
4.6. 

ɉɥɨɳɚɞɶ ɫɬɟɧɵ, ɜɨɲɟɞɲɢɣ ɜ ɪɚɫɱɟɬɧɵɣ ɭɱɚɫɬɨɤ Sl,1 = 1 ɦ2. ɉɨɬɟɪɢ 
ɬɟɩɥɨɬɵ ɱɟɪɟɡ ɫɬɟɧɭ ɫ ɨɤɨɧɧɵɦ ɨɬɤɨɫɨɦ, ɜɨɲɟɞɲɭɸ ɜ ɭɱɚɫɬɨɤ, ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ 
ɪɚɫɱɟɬɚ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɩɨɥɹ ɪɚɜɧɵ Q1

L = 7,36 ȼɬ/ɦ. 
Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɩɨɬɟɪɢ ɬɟɩɥɨɬɵ ɱɟɪɟɡ ɥɢɧɟɣɧɵɣ ɷɥɟɦɟɧɬ 1 

ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (4.6): 
 
ΔQ1

L = 7,36-6,13 = 1,23 ȼɬ/ɦ. 
 
ɍɞɟɥɶɧɵɟ ɥɢɧɟɣɧɵɟ ɩɨɬɟɪɢ ɬɟɩɥɨɬɵ ɱɟɪɟɡ ɥɢɧɟɣɧɵɣ ɷɥɟɦɟɧɬ 1 

ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (4.7): 
 
Ψ1 = 1,23/[(21 - (-47)] = 0,018 ȼɬ/(ɦ·ɨɋ). 
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Ⱦɥɹ ɥɢɧɟɣɧɨɝɨ ɷɥɟɦɟɧɬɚ 2 ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɬɟɦɩɟɪɚɬɭɪɧɨɟ ɩɨɥɟ ɭɡɥɚ 
ɤɨɧɫɬɪɭɤɰɢɢ, ɫɨɞɟɪɠɚɳɟɝɨ ɷɥɟɦɟɧɬ. Ɍɟɦɩɟɪɚɬɭɪɧɨɟ ɩɨɥɟ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫ. 
4.6. 

ɉɥɨɳɚɞɶ ɨɞɧɨɪɨɞɧɨɣ ɫɬɟɧɵ, ɜɨɲɟɞɲɢɣ ɜ ɪɚɫɱɟɬɧɵɣ ɭɱɚɫɬɨɤ Sl,1 = 0,628 
ɦ2. ɉɨɬɟɪɢ ɬɟɩɥɨɬɵ ɱɟɪɟɡ ɫɬɟɧɭ ɫ ɨɤɨɧɧɵɦ ɨɬɤɨɫɨɦ, ɜɨɲɟɞɲɭɸ ɜ ɭɱɚɫɬɨɤ, ɩɨ 
ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɚ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɩɨɥɹ ɪɚɜɧɵ Q2

L = 6,84 ȼɬ/ɦ. 
Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɩɨɬɟɪɢ ɬɟɩɥɨɬɵ ɱɟɪɟɡ ɥɢɧɟɣɧɵɣ ɷɥɟɦɟɧɬ 1 ɩɨ ɮɨɪɦɭɥɟ 

(4.6) ɫɨɫɬɚɜɥɹɸɬ: 
 
ΔQ2

L = 6,84-3,85 = 2,99 ȼɬ/ɦ. 
 
ɍɞɟɥɶɧɵɟ ɥɢɧɟɣɧɵɟ ɩɨɬɟɪɢ ɬɟɩɥɨɬɵ ɱɟɪɟɡ ɥɢɧɟɣɧɵɣ ɷɥɟɦɟɧɬ 1 

ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (4.7): 
 
Ψ1 = 2,99/[(21 - (-47)] = 0,044 ȼɬ/(ɦ·ɨɋ). 
 
Ɋɚɫɱɟɬɵ ɭɞɟɥɶɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 4.10. 

Ɍɟɦɩɟɪɚɬɭɪɧɵɟ ɩɨɥɹ ɷɥɟɦɟɧɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 4.6. 
 

Ɍɚɛɥɢɰɚ 4.10 – ɍɞɟɥɶɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɷɥɟɦɟɧɬɨɜ 

ɗɥɟɦɟɧɬ ɮɪɚɝɦɟɧɬɚ 

ɉɨɬɟɪɢ ɬɟɩɥɨɬɵ 
ɱɟɪɟɡ 
ɨɞɧɨɪɨɞɧɵɣ 
ɭɱɚɫɬɨɤ ɫɬɟɧɵ 

ɉɨɬɟɪɢ ɬɟɩɥɨɬɵ 
ɱɟɪɟɡ 
ɧɟɨɞɧɨɪɨɞɧɵɣ 
ɭɱɚɫɬɨɤ 

ɍɞɟɥɶɧɵɟ 
ɩɨɬɟɪɢ 
ɬɟɩɥɨɬɵ 

ɍɞɟɥɶɧɵɣ 
ɝɟɨɦɟɬɪɢɱɟɫɤɢɣ 
ɩɨɤɚɡɚɬɟɥɶ 

Ʌɢɧɟɣɧɵɣ ɷɥɟɦɟɧɬ 1 
(ɪɢɫ. 2.3.ɛ) Q1,l = 6,13 ȼɬ/ɦ Q1

L = 7,36 ȼɬ/ɦ 
Ψ1 = 0,018 
ȼɬ/(ɦ·ɨɋ) l1 = 0,2493 ɦ-1 

Ʌɢɧɟɣɧɵɣ ɷɥɟɦɟɧɬ 2 
(ɪɢɫ. 2.3.ɜ) Q2,l = 3,85 ȼɬ/ɦ Q2

L = 6,84 ȼɬ/ɦ 
Ψ2 = 0,044 
ȼɬ/(ɦ·ɨɋ) l2 = 0,1496 ɦ-1 

 

  

 

 
ɚ ɛ ɜ 

 
Ɋɢɫɭɧɨɤ 4.6 - Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɢɡɨɬɟɪɦ 
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Ɋɚɫɱɟɬ ɩɪɢɜɟɞɟɧɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɫɬɟɧɵ. 
Ⱦɚɧɧɵɟ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 4.11. 
 

Ɍɚɛɥɢɰɚ 4.11 – ɍɞɟɥɶɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɷɥɟɦɟɧɬɨɜ 

ɗɥɟɦɟɧɬ ɤɨɧɫɬɪɭɤɰɢɢ 
ɍɞɟɥɶɧɵɣ 
ɝɟɨɦɟɬɪɢɱɟɫɤɢɣ 
ɩɨɤɚɡɚɬɟɥɶ 

ɍɞɟɥɶɧɵɟ 
ɩɨɬɟɪɢ 
ɬɟɩɥɨɬɵ 

ɍɞɟɥɶɧɵɣ ɩɨɬɨɤ 
ɬɟɩɥɨɬɵ, 
ɨɛɭɫɥɨɜɥɟɧɧɵɣ 
ɷɥɟɦɟɧɬɨɦ 

Ⱦɨɥɹ ɨɛɳɟɝɨ 
ɩɨɬɨɤɚ 
ɬɟɩɥɨɬɵ ɱɟɪɟɡ 
ɮɪɚɝɦɟɧɬ, % 

ɉɥɨɫɤɢɣ ɷɥɟɦɟɧɬ 1  ɚ1 = 1,000  
U1 = 0,090 
ȼɬ/(ɦ2·ɨɋ) 

U1ɚ1 = 0,090 
ȼɬ/(ɦ2·ɨɋ) 89,02 

Ʌɢɧɟɣɧɵɣ ɷɥɟɦɟɧɬ 1 l1 = 0,2493 ɦ-1 Ψ1 = 0,018 
ȼɬ/(ɦ·ɨɋ) 

Ψ1l1 = 0,0045 
ȼɬ/(ɦ2·ɨɋ) 4,45 

Ʌɢɧɟɣɧɵɣ ɷɥɟɦɟɧɬ 2 l2 = 0,1496 ɦ-1 
Ψ2 = 0,044 
ȼɬ/(ɦ·ɨɋ) 

Ψ2l2 = 0,0066 
ȼɬ/(ɦ2·ɨɋ) 6,53 

ɂɬɨɝɨ   
1/Ro

ɩɪ = 0,1011 
ȼɬ/(ɦ2·ɨɋ)  100 

 
ɉɪɢɜɟɞɟɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɫɬɟɧɵ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ (4.8): 
 
Rɩɪ

ɫɬ = 1/0,1011 = 9,89 ɦ2·ɨɋ/ȼɬ. 
 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɨɣ ɨɞɧɨɪɨɞɧɨɫɬɢ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ (4.9): 
 
rɫɬ = 9,89/11,09 = 0,89. 
 
ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ Rɩɪ

ɫɬ = 9,89 ɦ2·ɨɋ/ȼɬ ɜɵɲɟ ɛɚɡɨɜɨɝɨ ɡɧɚɱɟɧɢɹ 
ɬɪɟɛɭɟɦɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɩɥɨɩɟɪɟɞɚɱɟ Rɬɪ

ɫɬ = 5,13 ɦ2·ɨɋ/ȼɬ. 
Ɍɟɦɩɟɪɚɬɭɪɧɵɣ ɩɟɪɟɩɚɞ ɦɟɠɞɭ ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ ɢ 

ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɫɨɫɬɚɜɥɹɟɬ: 
- ɞɥɹ ɠɢɥɵɯ ɩɨɦɟɳɟɧɢɣ: 
 
Δtɨ = (tɜ – tɧ)/(Rɩɪ

ɫɬ · αɜ) = (21 + 47)/(9,89·8,7) = 0,79 ɨɋ < Δtn = 4,0 ɨɋ. 
 
Ɋɚɫɫɦɨɬɪɟɧɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɪɟɛɨɜɚɧɢɹɦ [1]. 
 
ɉɪɢɜɟɞɟɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɫɨɫɬɚɜɥɹɟɬ: Rɩɪ

ɫɬ = 9,89  
ɦ2·ɨɋ/ȼɬ. 

ɉɥɨɳɚɞɶ ɞɚɧɧɨɣ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɫɨɫɬɚɜɥɹɟɬ: 
- ɩɨ ɨɫɧɨɜɧɨɣ ɱɚɫɬɢ ɡɞɚɧɢɹ: Aɫɬ = 240,70 ɦ2. 
 
Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɱɟɪɞɚɱɧɨɝɨ ɩɟɪɟɤɪɵɬɢɹ 
 
Ⱦɚɧɧɨɟ ɩɨɤɪɵɬɢɟ ɨɝɪɚɧɢɱɢɜɚɟɬ ɨɬɚɩɥɢɜɚɟɦɵɣ ɨɛɴɟɦ ɡɞɚɧɢɹ. 
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ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɚɬɟɪɢɚɥɨɜ ɤɨɧɫɬɪɭɤɰɢɢ: 
1. Ʌɢɫɬ ȽɄɅ Knauf ρ = 800 ɤɝ/ɦ3, λȺ = 0,21 ȼɬ/(ɦ.ɨɋ); δ = 0,0125 ɦ; 
2. ɉɚɪɨɢɡɨɥɹɰɢɹ (ɜ ɪɚɫɱɟɬɟ ɧɟ ɭɱɬɟɧɚ); 
3. ɍɬɟɩɥɢɬɟɥɶ – ɷɤɫɬɪɭɞɢɪɨɜɚɧɧɵɣ ɩɟɧɨɩɨɥɢɫɬɢɪɨɥ Thermit ρ = 25 ɤɝ/ɦ3, 

λȺ = 0,031 ȼɬ/(ɦ.ɨɋ), δ = 0,35 ɦ; 
4. Ƚɢɞɪɨ- ɢ ɜɥɚɝɨɡɚɳɢɬɚ (ɜ ɪɚɫɱɟɬɟ ɧɟ ɭɱɬɟɧɚ); 
 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɞɚɧɧɨɣ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɫ 

ɭɱɟɬɨɦ ɧɟɨɬɚɩɥɢɜɚɟɦɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɬɟɯɩɨɞɩɨɥɶɹ ɩɨ ɮɨɪɦɭɥɟ (4.10): 
 
Ro = 1/8,7 + 0,0125/0,21 + 0,35/0,031 + 1/23 = 11,51 ɦ2·ɨɋ/ȼɬ. 
 
ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɩɥɨɩɟɪɟɞɚɱɟ Ro,ɩɟɪ = 11,51 

ɦ2·ɨɋ/ȼɬ, ɛɨɥɶɲɟ ɧɨɪɦɢɪɭɟɦɨɝɨ Rɬɪ
ɩɟɪ = 7,52 ɦ2·ɨɋ/ȼɬ. 

Ɍɟɦɩɟɪɚɬɭɪɧɵɣ ɩɟɪɟɩɚɞ ɦɟɠɞɭ ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ ɢ 
ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɫɨɫɬɚɜɥɹɟɬ: 

 
Δtɨ = (tɜ – tɧ)/(Ro, ɤɪ.2 ·αɜ) = (21 + 47)/(11,51·8,7) = 0,68 ɨɋ < tn = 3,0 ɨɋ. 
 
Ɋɚɫɫɦɨɬɪɟɧɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɪɟɛɨɜɚɧɢɹɦ [1]. 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɫɨɫɬɚɜɥɹɟɬ: Ro, ɤɪ = 11,51 ɦ2·ɨɋ/ȼɬ. 
ɉɥɨɳɚɞɶ ɞɚɧɧɨɣ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɫɨɫɬɚɜɥɹɟɬ: Ⱥɤɪ.2 = 88,36 ɦ2. 
 
Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɩɟɪɟɤɪɵɬɢɹ ɩɟɪɜɨɝɨ ɷɬɚɠɚ 
 
Ⱦɚɧɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɨɝɪɚɧɢɱɢɜɚɟɬ ɨɬɚɩɥɢɜɚɟɦɵɣ ɨɛɴɟɦ ɡɞɚɧɢɹ. 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɚɬɟɪɢɚɥɨɜ ɤɨɧɫɬɪɭɤɰɢɢ: 
1. ɉɥɢɬɚ OSB-3 ρ = 600 ɤɝ/ɦ3, λȺ = 0,16 ȼɬ/(ɦ.ɨɋ); δ = 0,022 ɦ; 
2. ɉɚɪɨɢɡɨɥɹɰɢɹ (ɜ ɪɚɫɱɟɬɟ ɧɟ ɭɱɬɟɧɚ); 
3. ɍɬɟɩɥɢɬɟɥɶ – ɷɤɫɬɪɭɞɢɪɨɜɚɧɧɵɣ ɩɟɧɨɩɨɥɢɫɬɢɪɨɥ Thermit ρ = 25 ɤɝ/ɦ3, 

λȺ = 0,031 ȼɬ/(ɦ.ɨɋ), δ = 0,35 ɦ; 
4. Ƚɢɞɪɨ- ɢ ɜɥɚɝɨɡɚɳɢɬɚ (ɜ ɪɚɫɱɟɬɟ ɧɟ ɭɱɬɟɧɚ); 
 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɞɚɧɧɨɣ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɫ 

ɭɱɟɬɨɦ ɧɟɨɬɚɩɥɢɜɚɟɦɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɬɟɯɩɨɞɩɨɥɶɹ ɩɨ ɮɨɪɦɭɥɟ (4.10): 
 
Ro = 1/8,7 + 0,022/0,16 + 0,35/0,031 + 1/23 = 11,59 ɦ2·ɨɋ/ȼɬ. 
 
ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɩɥɨɩɟɪɟɞɚɱɟ Ro,ɩɟɪ = 11,59 

ɦ2·ɨɋ/ȼɬ, ɛɨɥɶɲɟ ɧɨɪɦɢɪɭɟɦɨɝɨ Rɬɪ
ɩɟɪ = 6,69 ɦ2·ɨɋ/ȼɬ. 

Ɍɟɦɩɟɪɚɬɭɪɧɵɣ ɩɟɪɟɩɚɞ ɦɟɠɞɭ ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ ɢ 
ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɫɨɫɬɚɜɥɹɟɬ: 

 
Δtɨ = (tɜ – tɧ)/(Ro.ɰɨɤ·αɜ) = (21 + 47)/(11,59 ·8,7) = 0,67 ɨɋ < Δtn = 2,0 ɨɋ. 
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ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɫɨɫɬɚɜɥɹɟɬ: Ro, ɰɨɤ = 11,59 ɦ2·ɨɋ/ȼɬ. 
ɉɥɨɳɚɞɶ ɞɚɧɧɨɣ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ: Ⱥɰɨɤ = 88,36 ɦ2. 
 
ɋɜɟɬɨɩɪɨɡɪɚɱɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ 
 
Ɉɤɧɚ ɜɵɩɨɥɧɟɧɵ ɩɨ ȽɈɋɌ 30674-99 ɛɥɨɤɚɦɢ ɢɡ ɩɨɥɢɜɢɧɢɥɯɥɨɪɢɞɧɵɯ 

ɩɪɨɮɢɥɟɣ ɫ ɡɚɩɨɥɧɟɧɢɟɦ ɞɜɭɯɤɚɦɟɪɧɵɦ cɬɟɤɥɨɩɚɤɟɬɨɦ ɫɨɫɬɨɹɳɟɝɨ ɢɡ ɬɪɟɯ 
ɥɢɫɬɨɜɵɯ ɫɬɟɤɨɥ ɬɨɥɳɢɧɨɣ 4 ɦɦ ɦɚɪɤɢ Ɇ1, ɫ ɦɹɝɤɢɦ ɧɢɡɤɨɷɦɢɫɫɢɨɧɧɵɦ 
ɩɨɤɪɵɬɢɟɦ ɧɚ ɜɧɭɬɪɟɧɧɟɦ ɫɬɟɤɥɟ, ɫ ɪɚɫɫɬɨɹɧɢɟɦ ɦɟɠɞɭ ɫɬɟɤɥɚɦɢ 14 ɦɦ ɩɨ 
ȽɈɋɌ 24866-99, ɢɦɟɸɳɢɟ ɩɪɢɜɟɞɟɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ Rɩɪ

ɨɤ = 
0,75 ɦ2·ɨɋ/ȼɬ. 

ɉɥɨɳɚɞɶ ɞɚɧɧɨɣ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ: Ⱥɨɤ = 22,5 ɦ2. 
 
 
 
 
 
Вɯɨɞɧɵɟ ɞɜɟɪɢ 
 
ȼ ɩɪɨɟɤɬɟ ɡɚɥɨɠɟɧɚ ɫɬɚɥɶɧɚɹ ɜɯɨɞɧɚɹ ɞɜɟɪɶ ɤɨɪɨɛɱɚɬɨɝɨ ɫɟɱɟɧɢɹ ɞɥɹ 

ɜɯɨɞɚ ɜ ɠɢɥɨɣ ɞɨɦ, ɢɦɟɸɳɭɸ ɩɪɢɜɟɞɟɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɧɟ 
ɦɟɧɟɟ 1,07 ɦ2·ɨɋ/ȼɬ (ȽɈɋɌ 31173-2003).  

ɉɥɨɳɚɞɶ ɞɚɧɧɨɣ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ: Aɞɜ = 2,1 ɦ2. 
 
4.4.4 Ɋɚɫɱɟɬ ɭɞɟɥɶɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɡɞɚɧɢɹ 
 
ɍɞɟɥɶɧɚɹ ɬɟɩɥɨɡɚщɢɬɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɡɞɚɧɢɹ 
  
ɍɞɟɥɶɧɚɹ ɬɟɩɥɨɡɚɳɢɬɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɡɞɚɧɢɹ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ (4.11): 
 
kɨɛ = 1/428,97 · [240,70/9,89 +  22,5/0,75 + 2,1/1,07 + 88,36/11,51 + 

88,36/11,59)] =  0,167 ȼɬ/(ɦ3·ɨɋ). 
 
Ⱦɟɬɚɥɢ ɪɚɫɱɟɬɚ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 4.12. 
 

Ɍɚɛɥɢɰɚ 4.12 – Ɋɚɫɱɟɬ ɭɞɟɥɶɧɨɣ ɬɟɩɥɨɡɚɳɢɬɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɡɞɚɧɢɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɮɪɚɝɦɟɧɬɚ nt,i Ⱥɮ,i, ɦ2 Rɨ, i
ɩɪ 

ɦ2·ɨɋ/ȼɬ 
nt,i·Ⱥɮ,i/ Rɨ, i

ɩɪ 
ȼɬ/ɨɋ 

% 

ɋɬɟɧɨɜɨɟ ɨɝɪɚɠɞɟɧɢɟ  1 240,70 9,89 24,34 33,99 
ɑɟɪɞɚɱɧɨɟ ɩɟɪɟɤɪɵɬɢɟ 1 88,36 11,51 7,68 10,73 
ɉɟɪɟɤɪɵɬɢɟ ɧɚɞ ɬɟɯɩɨɞɩɨɥɶɟɦ 1 88,36 11,59 7,62 10,64 
Ɉɤɧɚ 1 22,5 0,75 30,00 41,90 
ȼɯɨɞɧɵɟ ɞɜɟɪɢ 1 2,1 1,07 1,96 2,74 
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ɋɭɦɦɚ  442,02  71,60 100 
 
ɇɨɪɦɢɪɭɟɦɨɟ ɡɧɚɱɟɧɢɟ ɭɞɟɥɶɧɨɣ ɬɟɩɥɨɡɚɳɢɬɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɡɞɚɧɢɹ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (4.12): 
 
kɨɛ

ɬɪ = (4,74/(0,0001310649,5+0,61))(1/ (428,97)1/3) = 0,315 ȼɬ/(ɦ3·ɨɋ). 
 
ɍɞɟɥɶɧɚɹ ɬɟɩɥɨɡɚɳɢɬɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɦɟɧɶɲɟ ɧɨɪɦɢɪɭɟɦɨɣ 

ɜɟɥɢɱɢɧɵ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɨɛɨɥɨɱɤɚ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɧɨɪɦɚɬɢɜɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ. 
ɉɪɢɜɟɞɟɧɧɵɣ ɬɪɚɧɫɦɢɫɫɢɨɧɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ:  
 
Kɨɛɳ = kɨɛ / Kɤɨɦɩ = 0,167 / 1,030 = 0,162. 
 
ɍɞɟɥɶɧɚɹ ɜɟɧɬɢɥɹɰɢɨɧɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɡɞɚɧɢɹ 
 
ɋɪɟɞɧɹɹ ɩɥɨɬɧɨɫɬɶ ɩɪɢɬɨɱɧɨɝɨ ɜɨɡɞɭɯɚ ɡɚ ɨɬɨɩɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ 

ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (4.13): 
 
pɜ

ɜɟɧɬ = 353 / (273 – 15,1) = 1,369. 
 
ɍɞɟɥɶɧɚɹ ɬɟɩɥɨɟɦɤɨɫɬɶ ɜɨɡɞɭɯɚ ˔ = 1 ɤȾɠ/(ɤɝ·ɨɋ). 
ɑɢɫɥɨ ɱɚɫɨɜ ɭɱɟɬɚ ɢɧɮɢɥɶɬɪɚɰɢɢ ɜ ɬɟɱɟɧɢɟ ɧɟɞɟɥɢ nɢɧɮ = 168 ɱ. 
ɑɢɫɥɨ ɱɚɫɨɜ ɪɚɛɨɬɵ ɦɟɯɚɧɢɱɟɫɤɨɣ ɜɟɧɬɢɥɹɰɢɢ ɜ ɬɟɱɟɧɢɟ ɧɟɞɟɥɢ nɜɟɧɬ = 

168 ɱ.  
Ʉɨɷɮɮɢɰɢɟɧɬ ɫɧɢɠɟɧɢɹ ɨɛɴɟɦɚ ɜɨɡɞɭɯɚ ɜ ɡɞɚɧɢɢ, ɭɱɢɬɵɜɚɸɳɢɣ ɧɚɥɢɱɢɟ 

ɜɧɭɬɪɟɧɧɢɯ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ߚ𝑣 = 0,85.  
Ʉɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɤɭɩɟɪɚɬɨɪɚ 𝑘эф = 0. 
ɍɞɟɥɶɧɵɣ ɜɟɫ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɧɚɪɭɠɧɨɝɨ ɢ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (4.14): 
 
γɧ = 3463/(273 – 47) = 15,32 ɇ/ɦ3;  
  
γɜ = 3463/(273 + 21) = 11,78 ɇ/ɦ3. 
 
Ɋɚɡɧɨɫɬɶ ɞɚɜɥɟɧɢɣ ɜɨɡɞɭɯɚ ɧɚ ɧɚɪɭɠɧɨɣ ɢ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɹɯ 

ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ (4.15), (4.16): 
 
Δɪɨɤ = 0,28·6,30·(15,32 – 11,78) + 0,03·15,32·4,12 = 13,97 ɉɚ; 
 
Δɪɞɜ = 0,55·6,30·(15,32 –11,78) + 0,03·15,32·4,12 = 19,99 ɉɚ. 
 
Ɍɪɟɛɭɟɦɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɜɨɡɞɭɯɨɩɪɨɧɢɰɚɧɢɸ ɨɤɨɧ ɢ ɜɯɨɞɧɵɯ ɧɚɪɭɠɧɵɯ 

ɞɜɟɪɟɣ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ (4.17), (4.18): 
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Rɬɪ
ɢ,ɨɤ = 13,97 / 5 = 2,79 ɦ2·ɱ·ɉɚ/ɤɝ; 

 
Rɬɪ

ɢ,ɞɜ = 19,99 / 7 = 2,86 ɦ2·ɱ·ɉɚ/ɤɝ. 
 
Ʉɨɥɢɱɟɫɬɜɨ ɢɧɮɢɥɶɬɪɭɸɳɟɝɨɫɹ ɜɨɡɞɭɯɚ, ɩɨɫɬɭɩɚɸɳɟɝɨ ɱɟɪɟɡ 

ɧɟɩɥɨɬɧɨɫɬɢ ɡɚɩɨɥɧɟɧɢɣ ɩɪɨɟɦɨɜ, ɩɨɥɚɝɚɹ, ɱɬɨ ɜɫɟ ɨɧɢ ɧɚɯɨɞɹɬɫɹ ɧɚ 
ɧɚɜɟɬɪɟɧɧɨɣ ɫɬɨɪɨɧɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (4.19): 

 
Gɢɧɮ = (22,50/2,79)·(13,97/10)2/3 + (2,1/2,86)·(19,99/10)1/2 = 11,00 ɤɝ/ɱ; 
 
Ʉɨɥɢɱɟɫɬɜɨ ɩɪɢɬɨɱɧɨɝɨ ɜɨɡɞɭɯɚ ɜ ɡɞɚɧɢɟ ɩɪɢ ɧɟɨɪɝɚɧɢɡɨɜɚɧɧɨɦ ɩɪɢɬɨɤɟ 

ɥɢɛɨ ɧɨɪɦɢɪɭɟɦɨɟ ɡɧɚɱɟɧɢɟ ɩɪɢ ɦɟɯɚɧɢɱɟɫɤɨɣ ɜɟɧɬɢɥɹɰɢɢ Lɜɟɧɬ = 0,35·hɷɬ·Aɠ = 
0,35·2,9·98,76 = 100,24 ɦ3/ɱ < 30·m = 30·5 = 150 ɦ3/ɱ, ɜ ɬɚɤɨɦ ɫɥɭɱɚɟ ɩɪɢɧɢɦɚɟɦ 
Lɜɟɧɬ = 150 ɦ3/ɱ. 

ɋɪɟɞɧɹɹ ɤɪɚɬɧɨɫɬɶ ɜɨɡɞɭɯɨɨɛɦɟɧɚ ɡɞɚɧɢɹ ɡɚ ɨɬɨɩɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ 
ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɫɭɦɦɚɪɧɨɦɭ ɜɨɡɞɭɯɨɨɛɦɟɧɭ ɡɚ ɫɱɟɬ ɜɟɧɬɢɥɹɰɢɢ ɢ 
ɢɧɮɢɥɶɬɪɚɰɢɢ ɩɨ ɮɨɪɦɭɥɟ (4.20): 

 𝑛˅= [(150·168)/168 + (11,00·168)/(168·1,369)]/(0,85·428,97) = 0,433 ɱ-1. 
 
ɍɞɟɥɶɧɚɹ ɜɟɧɬɢɥɹɰɢɨɧɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɡɞɚɧɢɹ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ (4.21): 
 𝑘˅ˈː˕ = 0,28·1·0,433·0,85·1,369·(1 – 0,85) = 0,021 ȼɬ/(ɦ3·ɨɋ), 
 
ɍɞɟɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɛɵɬɨɜɵɯ ɬɟɩɥɨɜɵɞɟɥɟɧɢɣ ɡɞɚɧɢɹ 
 
ȼɟɥɢɱɢɧɚ ɛɵɬɨɜɵɯ ɬɟɩɥɨɜɵɞɟɥɟɧɢɣ ɧɚ 1 ɦ2 ɩɥɨɳɚɞɢ ɠɢɥɵɯ ɩɨɦɟɳɟɧɢɣ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɧɬɟɪɩɨɥɹɰɢɟɣ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ [1, Ƚ.5]: 
 𝑞˄ы˕= 17 + (10-17) / (45-20) · (29,2-20) = 14,42 ȼɬ/ɦ2, 
 
ɡɞɟɫɶ 29,2 ɦ2 ɧɚ ɱɟɥɨɜɟɤɚ – ɪɚɫɱɟɬɧɚɹ ɡɚɫɟɥɟɧɧɨɫɬɶ ɨɛɴɟɤɬɚ. 
ɍɞɟɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɛɵɬɨɜɵɯ ɬɟɩɥɨɜɵɞɟɥɟɧɢɣ ɡɞɚɧɢɹ 

ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (4.22): 
 
Kɛɵɬ = 14,4298,76/(428,97·(21 + 15,1)) = 0,092 ȼɬ/(ɦ3·ɨɋ). 
 
ɍɞɟɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɬɟɩɥɨɩɨɫɬɭɩɥɟɧɢɣ ɜ ɡɞɚɧɢɟ ɨɬ ɫɨɥɧɟɱɧɨɣ 

ɪɚɞɢɚɰɢɢ 
 
ɍɞɟɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɬɟɩɥɨɩɨɫɬɭɩɥɟɧɢɣ ɜ ɡɞɚɧɢɟ ɨɬ ɫɨɥɧɟɱɧɨɣ 

ɪɚɞɢɚɰɢɢ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (4.23): 
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ܳ˓˃ˇˆˑˇ = FkF (AF1I1 + AF2I2 + AF3I3 + AF4I4) + scykscyAscyIhor = 0,8·0,68·(0·860 + 
6,75·1200 + 9,00·1808 + 6,75·1200) + 0 = 17 664,77 ɆȾɠ; 

 𝑘˓˃ˇ = 11,6∙17664,77/(428,97 ∙ 10649,5) = 0,045 В˕/ሺˏ3 ∙ С ˑ ሻ. 
 
Ɋɚɫɱɟɬɧɚɹ ɭɞɟɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɚɫɯɨɞɚ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɧɚ 

ɨɬɨɩɥɟɧɢɟ ɢ ɜɟɧɬɢɥɹɰɢɸ ɡɞɚɧɢɹ ɡɚ ɨɬɨɩɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ 
 
Ɋɚɫɱɟɬɧɭɸ ɭɞɟɥɶɧɭɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɪɚɫɯɨɞɚ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɧɚ 

ɨɬɨɩɥɟɧɢɟ ɢ ɜɟɧɬɢɥɹɰɢɸ ɡɞɚɧɢɹ ɡɚ ɨɬɨɩɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ  
ɮɨɪɦɭɥɟ (4.24): 

 
qɪ

ɨɬ = ((0,167 + 0,021 – (0,092 + 0,045)∙0,941∙0,7) · (1-0,1) · ͳ,Ͳ5) = 0,092 В˕/ሺˏ3 ∙ С ˑ ሻ. 
 
ɉɨɥɭɱɟɧɧɚɹ ɪɚɫɱɟɬɧɚɹ ɭɞɟɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɚɫɯɨɞɚ ɬɟɩɥɨɜɨɣ 

ɷɧɟɪɝɢɢ ɧɚ ɨɬɨɩɥɟɧɢɟ ɢ ɜɟɧɬɢɥɹɰɢɸ ɡɞɚɧɢɹ ɡɚ ɨɬɨɩɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ ɦɟɧɶɲɟ 
0,501 ȼɬ/(ɦ3·ɨɋ) – ɜɟɥɢɱɢɧɵ, ɬɪɟɛɭɟɦɨɣ [1].  

ɇɚɣɞɟɦ ɜɟɥɢɱɢɧɭ ɨɬɤɥɨɧɟɧɢɹ ɪɚɫɱɟɬɧɨɝɨ ɡɧɚɱɟɧɢɹ ɭɞɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ 
ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɧɚ ɨɬɨɩɥɟɧɢɟ ɢ ɜɟɧɬɢɥɹɰɢɸ ɡɞɚɧɢɹ ɨɬ ɧɨɪɦɚɬɢɜɧɨɝɨ: 

 
(𝑞ˑ˕˓ – 𝑞ˑ˕˕˓)/(𝑞ˑ˕˕˓/100) = (0,092 – 0,501)/(0,501/100) = - 81,64 %. 
 
Ʉɥɚɫɫ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɡɞɚɧɢɹ «Ⱥ++». 
 
4.4.5 Ɋɚɫɯɨɞ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɧɚ ɨɬɨɩɥɟɧɢɟ ɢ ɜɟɧɬɢɥɹɰɢɸ ɡɞɚɧɢɹ ɡɚ 

ɨɬɨɩɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ 
 
Ɋɚɫɯɨɞ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɧɚ ɨɬɨɩɥɟɧɢɟ ɢ ɜɟɧɬɢɥɹɰɢɸ ɡɞɚɧɢɹ ɡɚ 

ɨɬɨɩɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ ܳˑ˕ˆˑˇ, ɤȼɬ·ɱ/ɝɨɞ, ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ (4.25): 
 
Qɝɨɞ

ɨɬ = 0,024∙10649,5∙428,97∙0,092 = 10 087 ɤȼɬ·ɱ/ɝɨɞ. 
  
4.4.6 Ɉɛɳɢɟ ɬɟɩɥɨɩɨɬɟɪɢ ɡɞɚɧɢɹ ɡɚ ɨɬɨɩɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ 
 
Ɉɛɳɢɟ ɬɟɩɥɨɩɨɬɟɪɢ ɡɞɚɧɢɹ ɡɚ ɨɬɨɩɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ ɨɩɪɟɞɟɥɢɦ ɩɨ 

ɮɨɪɦɭɥɟ (4.26): 
 
Qɝɨɞ

ɨɬ = 0,024∙10649,5∙428,97∙(0,167+0,021) = 20 612 ɤȼɬ·ɱ/ɝɨɞ. 
 
4.4.7 ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɧɚ ɨɬɨɩɥɟɧɢɟ ɢ ɜɟɧɬɢɥɹɰɢɸ 

ɡɞɚɧɢɹ ɡɚ ɨɬɨɩɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ 
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ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɧɚ ɨɬɨɩɥɟɧɢɟ ɢ ɜɟɧɬɢɥɹɰɢɸ ɡɞɚɧɢɹ ɡɚ 
ɨɬɨɩɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ q, ɤȼɬ·ɱ/(ɦ2·ɝɨɞ), ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ (4.27): 

 
q = (0,024∙10649,5∙0,092∙428,97)/145,92 = 69,1 ɤȼɬ·ɱ/(ɦ2·ɝɨɞ). 
 
ɋ ɭɱɟɬɨɦ ɝɟɨɬɟɪɦɚɥɶɧɨɝɨ ɬɟɩɥɨɜɨɝɨ ɧɚɫɨɫɚ «Termex Energy Pro 24» ɫ 

ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɝɪɭɧɬɨɜɵɦ ɬɟɩɥɨɨɛɦɟɧɧɢɤɨɦ, ɡɚɝɥɭɛɥɟɧɧɵɦ ɜ ɦɟɪɡɥɵɣ ɝɪɭɧɬ 
ɧɚ ɝɥɭɛɢɧɭ 2,5 ɦ ɢ ɩɨɧɢɠɟɧɧɵɦ ɄɉȾ ɜ ɫɜɹɡɢ ɫ ɩɨɧɢɠɟɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ 
ɜɨɤɪɭɝ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ: 

 
q = 69,1+5,2-22,2∙0,75 = 57,1 ɤȼɬ·ɱ/(ɦ2·ɝɨɞ). 
 
4.5 Ɋɚɫɱɟɬ ɬɟɩɥɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɡɞɚɧɢɹ ɫɬɚɧɞɚɪɬɧɨɝɨ 

ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɹ ɞɥɹ ɭɫɥɨɜɢɣ ɫɟɜɟɪɧɨɣ ɱɚɫɬɢ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ 
 
4.5.1  Ʉɥɢɦɚɬɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 
 
ɋɦ. ɩ. 4.4.1. 
 
4.5.2 Ɉɩɢɫɚɧɢɟ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɡɞɚɧɢɹ 
 
ɇɚɪɭɠɧɵɟ ɫɬɟɧɵ: 
ɋɬɟɧɨɜɨɟ ɨɝɪɚɠɞɟɧɢɟ – ɦɧɨɝɨɫɥɨɣɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ: ɜɧɭɬɪɟɧɧɢɣ ɫɥɨɣ – 

ɝɢɩɫɨɤɚɪɬɨɧɧɵɣ ɥɢɫɬ Knauf ɬɨɥɳɢɧɨɣ 12,5 ɦɦ, ɩɚɪɨɢɡɨɥɹɰɢɹ, ɫɬɨɣɤɢ 
ɞɟɪɟɜɹɧɧɨɝɨ ɤɚɪɤɚɫɚ ɫɟɱɟɧɢɟɦ 50ɯ200 ɦɦ ɫ ɭɬɟɩɥɢɬɟɥɟɦ – ɷɤɫɬɪɭɞɢɪɨɜɚɧɧɵɣ 
ɩɟɧɨɩɨɥɢɫɬɢɪɨɥ Thermit ɬɨɥɳɢɧɨɣ 200 ɦɦ, ɜɟɬɪɨɜɥɚɝɨɡɚɳɢɬɚ, ɩɥɢɬɚ OSB-3 
ɬɨɥɳɢɧɨɣ 12 ɦɦ, ɫɚɣɞɢɧɝ; 

ɉɟɪɟɤɪɵɬɢɟ ɱɟɪɞɚɱɧɨɟ: ɜɧɭɬɪɟɧɧɢɣ ɫɥɨɣ – ɝɢɩɫɨɤɚɪɬɨɧɧɵɣ ɥɢɫɬ Knauf 
ɬɨɥɳɢɧɨɣ 12,5 ɦɦ, ɩɚɪɨɢɡɨɥɹɰɢɹ, ɥɚɝɢ ɢɡ ɞɨɫɤɢ ɤɚɦɟɪɧɨɣ ɫɭɲɤɢ ɫɟɱɟɧɢɟɦ 
50ɯ250 ɦɦ, ɭɬɟɩɥɢɬɟɥɶ – ɷɤɫɬɪɭɞɢɪɨɜɚɧɧɵɣ ɩɟɧɨɩɨɥɢɫɬɢɪɨɥ Thermit ɬɨɥɳɢɧɨɣ 
250 ɦɦ, ɜɟɬɪɨɜɥɚɝɨɡɚɳɢɬɚ, 

ɉɟɪɟɤɪɵɬɢɟ ɩɟɪɜɨɝɨ ɷɬɚɠɚ: ɜɧɭɬɪɟɧɧɢɣ ɫɥɨɣ – ɩɥɢɬɚ OSB-3 ɬɨɥɳɢɧɨɣ 22 
ɦɦ, ɩɚɪɨɢɡɨɥɹɰɢɹ, ɥɚɝɢ ɢɡ ɞɨɫɤɢ ɤɚɦɟɪɧɨɣ ɫɭɲɤɢ ɫɟɱɟɧɢɟɦ 50ɯ250 ɦɦ, 
ɭɬɟɩɥɢɬɟɥɶ Thermit ɬɨɥɳɢɧɨɣ 250 ɦɦ, ɜɟɬɪɨɜɥɚɝɨɡɚɳɢɬɚ, 

ɋɜɟɬɨɩɪɨɡɪɚɱɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ: ɛɥɨɤɢ ɨɤɨɧɧɵɟ ɢ ɩɨ ȽɈɋɌ ɢɡ 
ɩɹɬɢɤɚɦɟɪɧɨɝɨ ɩɨɥɢɜɢɧɢɥɯɥɨɪɢɞɧɨɝɨ ɩɪɨɮɢɥɹ ɫ ɡɚɩɨɥɧɟɧɢɟɦ ɞɜɭɯɤɚɦɟɪɧɵɦ 
cɬɟɤɥɨɩɚɤɟɬɨɦ ɫɨɫɬɨɹɳɟɝɨ ɢɡ ɬɪɟɯ ɥɢɫɬɨɜɵɯ ɫɬɟɤɨɥ ɬɨɥɳɢɧɨɣ 4 ɦɦ ɦɚɪɤɢ Ɇ1, 
ɫ ɦɹɝɤɢɦ ɧɢɡɤɨɷɦɢɫɫɢɨɧɧɵɦ ɩɨɤɪɵɬɢɟɦ ɧɚ ɜɧɭɬɪɟɧɧɟɦ ɫɬɟɤɥɟ, ɫ ɪɚɫɫɬɨɹɧɢɟɦ 
ɦɟɠɞɭ ɫɬɟɤɥɚɦɢ 14 ɦɦ, ɡɚɩɨɥɧɟɧɢɟ: ɧɚɪɭɠɧɚɹ ɤɚɦɟɪɚ ɢ ɜɧɭɬɪɟɧɧɹɹ ɤɚɦɟɪɚ - 
ɜɨɡɞɭɯ. 

 
4.5.3 Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ  
 
Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɫɬɟɧɨɜɨɝɨ ɨɝɪɚɠɞɟɧɢɹ 



70 
 

 
Ⱦɚɧɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɨɝɪɚɧɢɱɢɜɚɟɬ ɨɬɚɩɥɢɜɚɟɦɵɣ ɨɛɴɟɦ ɠɢɥɨɣ ɱɚɫɬɢ 

ɡɞɚɧɢɹ, ɢ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɦɧɨɝɨɫɥɨɣɧɭɸ ɤɨɧɫɬɪɭɤɰɢɹ: ɜɧɭɬɪɟɧɧɢɣ ɫɥɨɣ – 
ɝɢɩɫɨɤɚɪɬɨɧ Knauf ɬɨɥɳɢɧɨɣ 12,5 ɦɦ, ɤɚɪɤɚɫ ɞɟɪɟɜɹɧɧɵɣ ɢɡ ɞɨɫɤɢ ɤɚɦɟɪɧɨɣ 
ɫɭɲɤɢ ɫɟɱɟɧɢɟɦ 50ɯ200 ɦɦ ɫ ɷɮɮɟɤɬɢɜɧɵɦ ɭɬɟɩɥɢɬɟɥɟɦ – ɩɥɢɬɵ ɢɡ 
ɷɤɫɬɪɭɞɢɪɨɜɚɧɧɨɝɨ ɩɟɧɨɩɨɥɢɫɬɢɪɨɥɚ Thermit ɬɨɥɳɢɧɨɣ 200 ɦɦ, 
ɜɟɬɪɨɜɥɚɝɨɡɚɳɢɬɚ, ɩɥɢɬɚ OSB-3 ɬɨɥɳɢɧɨɣ 12 ɦɦ, ɫɚɣɞɢɧɝ ɫ ɜɟɧɬɢɥɹɰɢɨɧɧɵɦ 
ɡɚɡɨɪɨɦ. 

ɋɬɟɧɨɜɨɟ ɨɝɪɚɠɞɟɧɢɟ ɨɩɢɪɚɟɬɫɹ ɩɟɪɟɤɪɵɬɢɟ ɢɡ ɞɨɫɤɢ ɤɚɦɟɪɧɨɣ ɫɭɲɤɢ 
ɬɨɥɳɢɧɨɣ 250 ɦɦ. ɋɯɟɦɚ ɫɬɟɧɨɜɨɝɨ ɨɝɪɚɠɞɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫ. 2.1. 

 

 
Ɋɢɫɭɧɨɤ 4.7 – ɋɬɟɧɚ 

 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɚɬɟɪɢɚɥɨɜ ɤɨɧɫɬɪɭɤɰɢɢ ɫɬɟɧɨɜɨɝɨ ɨɝɪɚɠɞɟɧɢɹ ɫɜɟɞɟɧɵ 

ɜ ɬɚɛɥɢɰɭ 4.13. 
 

Ɍɚɛɥɢɰɚ 4.13 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɚɬɟɪɢɚɥɨɜ ɤɨɧɫɬɪɭɤɰɢɢ ɫɬɟɧɨɜɨɝɨ ɨɝɪɚɠɞɟɧɢɹ  

Ɇɚɬɟɪɢɚɥ 
ɉɥɨɬɧɨɫɬɶ 
ρ, ɤɝ/ɦ3 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ  
λȺ, ȼɬ/(ɦ.ɨɋ) 

1. Ƚɢɩɫɨɤɚɪɬɨɧɧɵɣ ɥɢɫɬ Knauf 800 0,21 
2. ɗɤɫɬɪɭɞɢɪɨɜɚɧɧɵɣ ɩɟɧɨɩɨɥɢɫɬɢɪɨɥ Thermit  25 0,031 
3. Ⱦɨɫɤɚ ɢɡ ɫɨɫɧɵ ɤɚɦɟɪɧɨɣ ɫɭɲɤɢ 500 0,18 
4. ɉɥɢɬɚ OSB-3 600 0,16 
5. ɋɜɟɬɨɩɪɨɡɪɚɱɧɨɟ ɨɝɪɚɠɞɟɧɢɟ R = 0,66 ɦ2·ɨɋ/ȼɬ - 0,163 

 
ɗɥɟɦɟɧɬɵ, ɫɨɫɬɚɜɥɹɸɳɢɟ ɨɝɪɚɠɞɚɸɳɭɸ ɤɨɧɫɬɪɭɤɰɢɸ 
ɚ) ɫɬɟɧɨɜɨɟ ɨɝɪɚɠɞɟɧɢɟ, ɫɨɫɬɨɹɳɟɟ ɢɡ ɫɥɟɞɭɸɳɢɯ ɦɚɬɟɪɢɚɥɨɜ: ȽɄɅ 

Knauf (12,5 ɦɦ), ɞɨɫɤɚ ɢɡ ɫɨɫɧɵ ɤɚɦɟɪɧɨɣ ɫɭɲɤɢ (200 ɦɦ), ɷɤɫɬɪɭɞɢɪɨɜɚɧɧɵɣ 
ɩɟɧɨɩɨɥɢɫɬɢɪɨɥ Thermit (200 ɦɦ), ɩɥɢɬɚ OSB-3 – ɩɥɨɫɤɢɣ ɷɥɟɦɟɧɬ; 

ɛ) ɨɤɨɧɧɵɣ ɨɬɤɨɫ – ɥɢɧɟɣɧɵɣ ɷɥɟɦɟɧɬ 1; 
ɜ) ɩɥɢɬɚ ɩɟɪɟɤɪɵɬɢɹ ɫ ɭɬɟɩɥɢɬɟɥɟɦ – ɥɢɧɟɣɧɵɣ ɷɥɟɦɟɧɬ 2. 
 
Ƚɟɨɦɟɬɪɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɨɟɤɰɢɣ ɷɥɟɦɟɧɬɨɜ 
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Ɏɚɫɚɞ ɡɞɚɧɢɹ, ɜɤɥɸɱɚɹ ɫɜɟɬɨɜɵɟ ɩɪɨɟɦɵ, ɢɦɟɟɬ ɩɥɨɳɚɞɶ 263,20 ɦ2.  
ɋɭɦɦɚɪɧɚɹ ɩɥɨɳɚɞɶ ɫɜɟɬɨɜɵɯ ɩɪɨɟɦɨɜ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɚ ɞɚɧɧɨɦ 

ɮɚɫɚɞɟ ɫɨɫɬɚɜɥɹɟɬ 22,50 ɦ2. 
ɉɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ ɮɪɚɝɦɟɧɬɚ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɞɥɹ 

ɪɚɫɱɟɬɚ ɩɪɢɜɟɞɟɧɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɩɥɨɩɟɪɟɞɚɱɟ Rɨ
ɩɪ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ (4.4):  
 
Ⱥɫɬ = 263,20 – 22,50 = 240,70 ɦ2. 
 
Ⱦɨɥɹ ɩɥɨɫɤɨɝɨ ɷɥɟɦɟɧɬɚ ɨɬ ɨɛɳɟɣ ɩɥɨɳɚɞɢ ɤɨɧɫɬɪɭɤɰɢɢ ɫɨɫɬɚɜɥɹɟɬ:  
 
ɚ = 240,70/240,70 = 1; 
 
Ɉɛɳɚɹ ɞɥɢɧɚ ɩɪɨɟɤɰɢɢ ɨɤɨɧɧɵɯ ɨɬɤɨɫɨɜ ɫɨɫɬɚɜɥɹɟɬ: L1 = 60,00 ɦ. Ⱦɥɢɧɚ 

ɩɪɨɟɤɰɢɢ ɷɬɢɯ ɪɟɛɟɪ, ɩɪɢɯɨɞɹɳɢɯɫɹ ɧɚ 1 ɦ2 ɩɥɨɳɚɞɢ ɮɪɚɝɦɟɧɬɚ ɪɚɜɧɚ:  
 
L1 = 60,00/240,70 = 0,2493 ɦ-1; 
 
Ɉɛɳɚɹ ɞɥɢɧɚ ɩɟɪɟɤɪɵɬɢɹ ɫɨɫɬɚɜɥɹɟɬ: L2 = 36,00 ɦ. Ⱦɥɢɧɚ ɩɪɨɟɤɰɢɢ 

ɩɟɪɟɤɪɵɬɢɹ, ɩɪɢɯɨɞɹɳɢɯɫɹ ɧɚ 1 ɦ2 ɩɥɨɳɚɞɢ ɮɪɚɝɦɟɧɬɚ ɪɚɜɧɚ:  
 
L2 = 36,00/240,70 = 0,1496 ɦ-1. 
 
Ɋɚɫɱɟɬ ɭɞɟɥɶɧɵɯ ɩɨɬɟɪɶ ɬɟɩɥɨɬɵ, ɨɛɭɫɥɨɜɥɟɧɧɵɯ ɷɥɟɦɟɧɬɚɦɢ 
ȼɫɟ ɬɟɦɩɟɪɚɬɭɪɧɵɟ ɩɨɥɹ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɞɥɹ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɪɭɠɧɨɝɨ 

ɜɨɡɞɭɯɚ ɦɢɧɭɫ 47ɨɋ ɢ ɬɟɦɩɟɪɚɬɭɪɵ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ 21 ɨɋ. 
ɉɨɬɟɪɢ ɬɟɩɥɨɬɵ ɱɟɪɟɡ ɨɞɧɨɪɨɞɧɵɣ ɭɱɚɫɬɨɤ ɫɬɟɧɵ, ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ 

ɪɚɫɱɟɬɚ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɩɨɥɹ ɪɚɜɧɵ Q1,1 = 13,99 ȼɬ/ɦ. Ɍɟɦɩɟɪɚɬɭɪɧɨɟ ɩɨɥɟ 
ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫ. 4.8. 

Ⱦɥɹ ɩɥɨɫɤɨɝɨ ɷɥɟɦɟɧɬɚ 1 ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɬɟɩɥɨɡɚɳɢɬɧɨɣ 
ɨɛɨɥɨɱɤɢ ɫɨɫɬɚɜɥɹɟɬ: 

 
Rɨ1

ɭɫɥ = [21 - (-47)]/13,99 = 4,86 ɦ2·ɨɋ/ȼɬ. 
 
ɍɞɟɥɶɧɵɟ ɩɨɬɟɪɢ ɬɟɩɥɨɬɵ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (4.5): 
 
U1 = 1/4,86 = 0,206 ȼɬ/(ɦ2·ɨɋ). 
 
Ⱦɥɹ ɥɢɧɟɣɧɨɝɨ ɷɥɟɦɟɧɬɚ 1 ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɬɟɦɩɟɪɚɬɭɪɧɨɟ ɩɨɥɟ ɭɡɥɚ 

ɤɨɧɫɬɪɭɤɰɢɢ, ɫɨɞɟɪɠɚɳɟɝɨ ɷɥɟɦɟɧɬ. Ɍɟɦɩɟɪɚɬɭɪɧɨɟ ɩɨɥɟ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫ. 
4.8. 

ɉɥɨɳɚɞɶ ɫɬɟɧɵ, ɜɨɲɟɞɲɢɣ ɜ ɪɚɫɱɟɬɧɵɣ ɭɱɚɫɬɨɤ Sl,1 = 1 ɦ2. ɉɨɬɟɪɢ 
ɬɟɩɥɨɬɵ ɱɟɪɟɡ ɫɬɟɧɭ ɫ ɨɤɨɧɧɵɦ ɨɬɤɨɫɨɦ, ɜɨɲɟɞɲɭɸ ɜ ɭɱɚɫɬɨɤ, ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ 
ɪɚɫɱɟɬɚ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɩɨɥɹ ɪɚɜɧɵ Q1

L = 14,89 ȼɬ/ɦ. 
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Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɩɨɬɟɪɢ ɬɟɩɥɨɬɵ ɱɟɪɟɡ ɥɢɧɟɣɧɵɣ ɷɥɟɦɟɧɬ 1 
ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (4.6): 

 
ΔQ1

L = 14,89-13,99 = 0,90 ȼɬ/ɦ. 
 
ɍɞɟɥɶɧɵɟ ɥɢɧɟɣɧɵɟ ɩɨɬɟɪɢ ɬɟɩɥɨɬɵ ɱɟɪɟɡ ɥɢɧɟɣɧɵɣ ɷɥɟɦɟɧɬ 1 

ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (4.7): 
 
Ψ1 = 0,90/[(21 - (-47)] = 0,013 ȼɬ/(ɦ·ɨɋ). 
 
Ⱦɥɹ ɥɢɧɟɣɧɨɝɨ ɷɥɟɦɟɧɬɚ 2 ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɬɟɦɩɟɪɚɬɭɪɧɨɟ ɩɨɥɟ ɭɡɥɚ 

ɤɨɧɫɬɪɭɤɰɢɢ, ɫɨɞɟɪɠɚɳɟɝɨ ɷɥɟɦɟɧɬ. Ɍɟɦɩɟɪɚɬɭɪɧɨɟ ɩɨɥɟ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫ. 
4.8. 

ɉɥɨɳɚɞɶ ɨɞɧɨɪɨɞɧɨɣ ɫɬɟɧɵ, ɜɨɲɟɞɲɢɣ ɜ ɪɚɫɱɟɬɧɵɣ ɭɱɚɫɬɨɤ Sl,1 = 0,628 
ɦ2. ɉɨɬɟɪɢ ɬɟɩɥɨɬɵ ɱɟɪɟɡ ɫɬɟɧɭ ɫ ɨɤɨɧɧɵɦ ɨɬɤɨɫɨɦ, ɜɨɲɟɞɲɭɸ ɜ ɭɱɚɫɬɨɤ, ɩɨ 
ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɚ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɩɨɥɹ ɪɚɜɧɵ Q2

L = 18,56 ȼɬ/ɦ. 
Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɩɨɬɟɪɢ ɬɟɩɥɨɬɵ ɱɟɪɟɡ ɥɢɧɟɣɧɵɣ ɷɥɟɦɟɧɬ 1 ɩɨ ɮɨɪɦɭɥɟ 

(4.6) ɫɨɫɬɚɜɥɹɸɬ: 
 
ΔQ2

L = 18,56-8,79 = 9,77 ȼɬ/ɦ. 
 
ɍɞɟɥɶɧɵɟ ɥɢɧɟɣɧɵɟ ɩɨɬɟɪɢ ɬɟɩɥɨɬɵ ɱɟɪɟɡ ɥɢɧɟɣɧɵɣ ɷɥɟɦɟɧɬ 1 

ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (4.7): 
 
Ψ1 = 9,77/[(21 - (-47)] = 0,144 ȼɬ/(ɦ·ɨɋ). 
 
Ɋɚɫɱɟɬɵ ɭɞɟɥɶɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 4.2. Ɍɟɦɩɟɪɚɬɭɪɧɵɟ 

ɩɨɥɹ ɷɥɟɦɟɧɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 4.3. 
 

Ɍɚɛɥɢɰɚ 4.14 – ɍɞɟɥɶɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɷɥɟɦɟɧɬɨɜ 

ɗɥɟɦɟɧɬ ɮɪɚɝɦɟɧɬɚ 

ɉɨɬɟɪɢ ɬɟɩɥɨɬɵ 
ɱɟɪɟɡ 
ɨɞɧɨɪɨɞɧɵɣ 
ɭɱɚɫɬɨɤ ɫɬɟɧɵ 

ɉɨɬɟɪɢ ɬɟɩɥɨɬɵ 
ɱɟɪɟɡ 
ɧɟɨɞɧɨɪɨɞɧɵɣ 
ɭɱɚɫɬɨɤ 

ɍɞɟɥɶɧɵɟ 
ɩɨɬɟɪɢ 
ɬɟɩɥɨɬɵ 

ɍɞɟɥɶɧɵɣ 
ɝɟɨɦɟɬɪɢɱɟɫɤɢɣ 
ɩɨɤɚɡɚɬɟɥɶ 

Ʌɢɧɟɣɧɵɣ ɷɥɟɦɟɧɬ 1 
(ɪɢɫ. 2.3.ɛ) Q1,l = 13,99 ȼɬ/ɦ Q1

L = 14,89 ȼɬ/ɦ 
Ψ1 = 0,013 
ȼɬ/(ɦ·ɨɋ) l1 = 0,2493 ɦ-1 

Ʌɢɧɟɣɧɵɣ ɷɥɟɦɟɧɬ 2 
(ɪɢɫ. 2.3.ɜ) Q2,l = 8,79 ȼɬ/ɦ Q2

L = 18,56 ȼɬ/ɦ 
Ψ2 = 0,144 
ȼɬ/(ɦ·ɨɋ) l2 = 0,1496 ɦ-1 
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ɚ ɛ ɜ 

 
Ɋɢɫɭɧɨɤ 4.8 - Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɢɡɨɬɟɪɦ 

 
 
Ɋɚɫɱɟɬ ɩɪɢɜɟɞɟɧɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɫɬɟɧɵ. 
Ⱦɚɧɧɵɟ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 4.3. 
 

Ɍɚɛɥɢɰɚ 4.3 – ɍɞɟɥɶɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɷɥɟɦɟɧɬɨɜ 

ɗɥɟɦɟɧɬ ɤɨɧɫɬɪɭɤɰɢɢ 
ɍɞɟɥɶɧɵɣ 
ɝɟɨɦɟɬɪɢɱɟɫɤɢɣ 
ɩɨɤɚɡɚɬɟɥɶ 

ɍɞɟɥɶɧɵɟ 
ɩɨɬɟɪɢ 
ɬɟɩɥɨɬɵ 

ɍɞɟɥɶɧɵɣ ɩɨɬɨɤ 
ɬɟɩɥɨɬɵ, 
ɨɛɭɫɥɨɜɥɟɧɧɵɣ 
ɷɥɟɦɟɧɬɨɦ 

Ⱦɨɥɹ ɨɛɳɟɝɨ 
ɩɨɬɨɤɚ 
ɬɟɩɥɨɬɵ ɱɟɪɟɡ 
ɮɪɚɝɦɟɧɬ, % 

ɉɥɨɫɤɢɣ ɷɥɟɦɟɧɬ 1  ɚ1 = 1,000  
U1 = 0,206 
ȼɬ/(ɦ2·ɨɋ) 

U1ɚ1 = 0,206 
ȼɬ/(ɦ2·ɨɋ) 89,29 

Ʌɢɧɟɣɧɵɣ ɷɥɟɦɟɧɬ 1 l1 = 0,2493 ɦ-1 Ψ1 = 0,013 
ȼɬ/(ɦ·ɨɋ) 

Ψ1l1 = 0,0032 
ȼɬ/(ɦ2·ɨɋ) 1,39 

Ʌɢɧɟɣɧɵɣ ɷɥɟɦɟɧɬ 2 l2 = 0,1496 ɦ-1 
Ψ2 = 0,144 
ȼɬ/(ɦ·ɨɋ) 

Ψ2l2 = 0,0215 
ȼɬ/(ɦ2·ɨɋ) 9,32 

ɂɬɨɝɨ   
1/Ro

ɩɪ = 0,2307 
ȼɬ/(ɦ2·ɨɋ)  100 

 
ɉɪɢɜɟɞɟɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɫɬɟɧɵ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ (4.8): 
 
Rɩɪ

ɫɬ = 1/0,2307 = 4,34 ɦ2·ɨɋ/ȼɬ. 
 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɨɣ ɨɞɧɨɪɨɞɧɨɫɬɢ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ (4.9): 
 
rɫɬ = 4,34/4,86 = 0,89. 
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ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ Rɩɪ
ɫɬ = 4,34 ɦ2·ɨɋ/ȼɬ ɧɢɠɟ ɛɚɡɨɜɨɝɨ ɡɧɚɱɟɧɢɹ 

ɬɪɟɛɭɟɦɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɩɥɨɩɟɪɟɞɚɱɟ Rɬɪ
ɫɬ = 5,13 ɦ2·ɨɋ/ȼɬ. 

Ɍɟɦɩɟɪɚɬɭɪɧɵɣ ɩɟɪɟɩɚɞ ɦɟɠɞɭ ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ ɢ 
ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɫɨɫɬɚɜɥɹɟɬ: 

- ɞɥɹ ɠɢɥɵɯ ɩɨɦɟɳɟɧɢɣ: 
 
Δtɨ = (tɜ – tɧ)/(Rɩɪ

ɫɬ · αɜ) = (21 + 47)/(4,34·8,7) = 1,80 ɨɋ < Δtn = 4,0 ɨɋ. 
 
Ɋɚɫɫɦɨɬɪɟɧɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɪɟɛɨɜɚɧɢɹɦ [1]. 
 
ɉɪɢɜɟɞɟɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɫɨɫɬɚɜɥɹɟɬ: Rɩɪ

ɫɬ = 4,34  
ɦ2·ɨɋ/ȼɬ. 

ɉɥɨɳɚɞɶ ɞɚɧɧɨɣ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɫɨɫɬɚɜɥɹɟɬ: 
- ɩɨ ɨɫɧɨɜɧɨɣ ɱɚɫɬɢ ɡɞɚɧɢɹ: Aɫɬ = 240,70 ɦ2. 
 
Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɱɟɪɞɚɱɧɨɝɨ ɩɟɪɟɤɪɵɬɢɹ 
 
Ⱦɚɧɧɨɟ ɩɨɤɪɵɬɢɟ ɨɝɪɚɧɢɱɢɜɚɟɬ ɨɬɚɩɥɢɜɚɟɦɵɣ ɨɛɴɟɦ ɡɞɚɧɢɹ. 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɚɬɟɪɢɚɥɨɜ ɤɨɧɫɬɪɭɤɰɢɢ: 
1. Ʌɢɫɬ ȽɄɅ Knauf ρ = 800 ɤɝ/ɦ3, λȺ = 0,21 ȼɬ/(ɦ.ɨɋ); δ = 0,0125 ɦ; 
2. ɉɚɪɨɢɡɨɥɹɰɢɹ (ɜ ɪɚɫɱɟɬɟ ɧɟ ɭɱɬɟɧɚ); 
3. ɍɬɟɩɥɢɬɟɥɶ – ɷɤɫɬɪɭɞɢɪɨɜɚɧɧɵɣ ɩɟɧɨɩɨɥɢɫɬɢɪɨɥ Thermit ρ = 25 ɤɝ/ɦ3, 

λȺ = 0,031 ȼɬ/(ɦ.ɨɋ), δ = 0,25 ɦ; 
4. Ƚɢɞɪɨ- ɢ ɜɥɚɝɨɡɚɳɢɬɚ (ɜ ɪɚɫɱɟɬɟ ɧɟ ɭɱɬɟɧɚ); 
 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɞɚɧɧɨɣ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɫ 

ɭɱɟɬɨɦ ɧɟɨɬɚɩɥɢɜɚɟɦɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɬɟɯɩɨɞɩɨɥɶɹ ɩɨ ɮɨɪɦɭɥɟ (4.10): 
 
Ro = 1/8,7 + 0,0125/0,21 + 0,25/0,031 + 1/23 = 8,28 ɦ2·ɨɋ/ȼɬ. 
 
ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɩɥɨɩɟɪɟɞɚɱɟ Ro,ɩɟɪ = 8,28 ɦ2·ɨɋ/ȼɬ, 

ɛɨɥɶɲɟ ɧɨɪɦɢɪɭɟɦɨɝɨ Rɬɪ
ɩɟɪ = 7,52 ɦ2·ɨɋ/ȼɬ. 

Ɍɟɦɩɟɪɚɬɭɪɧɵɣ ɩɟɪɟɩɚɞ ɦɟɠɞɭ ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ ɢ 
ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɫɨɫɬɚɜɥɹɟɬ: 

 
Δtɨ = (tɜ – tɧ)/(Ro ·αɜ) = (21 + 47)/(8,28·8,7) = 0,94 ɨɋ < tn = 3,0 ɨɋ. 
 
Ɋɚɫɫɦɨɬɪɟɧɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɪɟɛɨɜɚɧɢɹɦ [1]. 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɫɨɫɬɚɜɥɹɟɬ: Ro, ɤɪ = 8,28 ɦ2·ɨɋ/ȼɬ. 
ɉɥɨɳɚɞɶ ɞɚɧɧɨɣ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɫɨɫɬɚɜɥɹɟɬ: Ⱥɤɪ.2 = 88,36 ɦ2. 
 
Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɩɟɪɟɤɪɵɬɢɹ ɩɟɪɜɨɝɨ ɷɬɚɠɚ 
 
Ⱦɚɧɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɨɝɪɚɧɢɱɢɜɚɟɬ ɨɬɚɩɥɢɜɚɟɦɵɣ ɨɛɴɟɦ ɡɞɚɧɢɹ. 
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ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɚɬɟɪɢɚɥɨɜ ɤɨɧɫɬɪɭɤɰɢɢ: 
1. ɉɥɢɬɚ OSB-3 ρ = 600 ɤɝ/ɦ3, λȺ = 0,16 ȼɬ/(ɦ.ɨɋ); δ = 0,022 ɦ; 
2. ɉɚɪɨɢɡɨɥɹɰɢɹ (ɜ ɪɚɫɱɟɬɟ ɧɟ ɭɱɬɟɧɚ); 
3. ɍɬɟɩɥɢɬɟɥɶ – ɷɤɫɬɪɭɞɢɪɨɜɚɧɧɵɣ ɩɟɧɨɩɨɥɢɫɬɢɪɨɥ Thermit ρ = 25 ɤɝ/ɦ3, 

λȺ = 0,031 ȼɬ/(ɦ.ɨɋ), δ = 0,25 ɦ; 
4. Ƚɢɞɪɨ- ɢ ɜɥɚɝɨɡɚɳɢɬɚ (ɜ ɪɚɫɱɟɬɟ ɧɟ ɭɱɬɟɧɚ); 
 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɞɚɧɧɨɣ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɫ 

ɭɱɟɬɨɦ ɧɟɨɬɚɩɥɢɜɚɟɦɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɬɟɯɩɨɞɩɨɥɶɹ ɩɨ ɮɨɪɦɭɥɟ (4.10): 
 
Ro = 1/8,7 + 0,022/0,16 + 0,25/0,031 + 1/23 = 8,36 ɦ2·ɨɋ/ȼɬ. 
 
ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɩɥɨɩɟɪɟɞɚɱɟ Ro,ɩɟɪ = 8,36 ɦ2·ɨɋ/ȼɬ, 

ɛɨɥɶɲɟ ɧɨɪɦɢɪɭɟɦɨɝɨ Rɬɪ
ɩɟɪ = 6,69 ɦ2·ɨɋ/ȼɬ. 

Ɍɟɦɩɟɪɚɬɭɪɧɵɣ ɩɟɪɟɩɚɞ ɦɟɠɞɭ ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ ɢ 
ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɫɨɫɬɚɜɥɹɟɬ: 

 
Δtɨ = (tɜ – tɧ)/(Ro ·αɜ) = (21 + 47)/(8,36 ·8,7) = 0,93 ɨɋ < Δtn = 2,0 ɨɋ. 
 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɫɨɫɬɚɜɥɹɟɬ: Ro, ɰɨɤ = 8,36 ɦ2·ɨɋ/ȼɬ. 
ɉɥɨɳɚɞɶ ɞɚɧɧɨɣ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ: Ⱥɰɨɤ = 88,36 ɦ2. 
 
ɋɜɟɬɨɩɪɨɡɪɚɱɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ 
 
Ɉɤɧɚ ɜɵɩɨɥɧɟɧɵ ɩɨ ȽɈɋɌ 30674-99 ɛɥɨɤɚɦɢ ɢɡ ɩɨɥɢɜɢɧɢɥɯɥɨɪɢɞɧɵɯ 

ɩɪɨɮɢɥɟɣ ɫ ɡɚɩɨɥɧɟɧɢɟɦ ɞɜɭɯɤɚɦɟɪɧɵɦ cɬɟɤɥɨɩɚɤɟɬɨɦ ɫɨɫɬɨɹɳɟɝɨ ɢɡ ɬɪɟɯ 
ɥɢɫɬɨɜɵɯ ɫɬɟɤɨɥ ɬɨɥɳɢɧɨɣ 4 ɦɦ ɦɚɪɤɢ Ɇ1, ɫ ɦɹɝɤɢɦ ɧɢɡɤɨɷɦɢɫɫɢɨɧɧɵɦ 
ɩɨɤɪɵɬɢɟɦ ɧɚ ɜɧɭɬɪɟɧɧɟɦ ɫɬɟɤɥɟ, ɫ ɪɚɫɫɬɨɹɧɢɟɦ ɦɟɠɞɭ ɫɬɟɤɥɚɦɢ 14 ɦɦ ɩɨ 
ȽɈɋɌ 24866-99, ɢɦɟɸɳɢɟ ɩɪɢɜɟɞɟɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ Rɩɪ

ɨɤ = 
0,75 ɦ2·ɨɋ/ȼɬ. 

ɉɥɨɳɚɞɶ ɞɚɧɧɨɣ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ: Ⱥɨɤ = 22,5 ɦ2. 
 
Вɯɨɞɧɵɟ ɞɜɟɪɢ 
 
ȼ ɩɪɨɟɤɬɟ ɡɚɥɨɠɟɧɚ ɫɬɚɥɶɧɚɹ ɜɯɨɞɧɚɹ ɞɜɟɪɶ ɤɨɪɨɛɱɚɬɨɝɨ ɫɟɱɟɧɢɹ ɞɥɹ 

ɜɯɨɞɚ ɜ ɠɢɥɨɣ ɞɨɦ, ɢɦɟɸɳɭɸ ɩɪɢɜɟɞɟɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɧɟ 
ɦɟɧɟɟ 1,07 ɦ2·ɨɋ/ȼɬ (ȽɈɋɌ 31173-2003).  

ɉɥɨɳɚɞɶ ɞɚɧɧɨɣ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ: Aɞɜ = 2,1 ɦ2. 
 
4.5.4 Ɋɚɫɱɟɬ ɭɞɟɥɶɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɡɞɚɧɢɹ 
 
ɍɞɟɥɶɧɚɹ ɬɟɩɥɨɡɚщɢɬɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɡɞɚɧɢɹ 
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ɍɞɟɥɶɧɚɹ ɬɟɩɥɨɡɚɳɢɬɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɡɞɚɧɢɹ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ (4.11): 

 
kɨɛ = 1/428,97 · [240,70/4,34 +  22,5/0,75 + 2,1/1,07 + 88,36/8,28 + 

88,36/8,36)] =  0,253 ȼɬ/(ɦ3·ɨɋ). 
 
Ⱦɟɬɚɥɢ ɪɚɫɱɟɬɚ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 4.16. 
 

Ɍɚɛɥɢɰɚ 4.16 – Ɋɚɫɱɟɬ ɭɞɟɥɶɧɨɣ ɬɟɩɥɨɡɚɳɢɬɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɡɞɚɧɢɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɮɪɚɝɦɟɧɬɚ nt,i Ⱥɮ,i, ɦ2 Rɨ, i
ɩɪ 

ɦ2·ɨɋ/ȼɬ 
nt,i·Ⱥɮ,i/ Rɨ, i

ɩɪ 
ȼɬ/ɨɋ 

% 

ɋɬɟɧɨɜɨɟ ɨɝɪɚɠɞɟɧɢɟ  1 240,70 4,34 55,46 51,04 
ɑɟɪɞɚɱɧɨɟ ɩɟɪɟɤɪɵɬɢɟ 1 88,36 8,28 10,67 9,82 
ɉɟɪɟɤɪɵɬɢɟ ɧɚɞ ɬɟɯɩɨɞɩɨɥɶɟɦ 1 88,36 8,36 10,57 9,73 
Ɉɤɧɚ 1 22,5 0,75 30,00 27,61 
ȼɯɨɞɧɵɟ ɞɜɟɪɢ 1 2,1 1,07 1,96 1,80 
ɋɭɦɦɚ  442,02  108,66 100 

 
ɇɨɪɦɢɪɭɟɦɨɟ ɡɧɚɱɟɧɢɟ ɭɞɟɥɶɧɨɣ ɬɟɩɥɨɡɚɳɢɬɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɡɞɚɧɢɹ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (4.12): 
 
kɨɛ

ɬɪ = (4,74/(0,0001310649,5+0,61))(1/ (428,97)1/3) = 0,315 ȼɬ/(ɦ3·ɨɋ). 
 
ɍɞɟɥɶɧɚɹ ɬɟɩɥɨɡɚɳɢɬɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɦɟɧɶɲɟ ɧɨɪɦɢɪɭɟɦɨɣ 

ɜɟɥɢɱɢɧɵ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɨɛɨɥɨɱɤɚ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɧɨɪɦɚɬɢɜɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ. 
ɉɪɢɜɟɞɟɧɧɵɣ ɬɪɚɧɫɦɢɫɫɢɨɧɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ:  
 
Kɨɛɳ = kɨɛ / Kɤɨɦɩ = 0,253 / 1,030 = 0,246. 
 
ɍɞɟɥɶɧɚɹ ɜɟɧɬɢɥɹɰɢɨɧɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɡɞɚɧɢɹ 
 
ɋɪɟɞɧɹɹ ɩɥɨɬɧɨɫɬɶ ɩɪɢɬɨɱɧɨɝɨ ɜɨɡɞɭɯɚ ɡɚ ɨɬɨɩɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ 

ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (4.13): 
 
pɜ

ɜɟɧɬ = 353 / (273 – 15,1) = 1,369. 
 
ɍɞɟɥɶɧɚɹ ɬɟɩɥɨɟɦɤɨɫɬɶ ɜɨɡɞɭɯɚ ˔ = 1 ɤȾɠ/(ɤɝ·ɨɋ). 
ɑɢɫɥɨ ɱɚɫɨɜ ɭɱɟɬɚ ɢɧɮɢɥɶɬɪɚɰɢɢ ɜ ɬɟɱɟɧɢɟ ɧɟɞɟɥɢ nɢɧɮ = 168 ɱ. 
ɑɢɫɥɨ ɱɚɫɨɜ ɪɚɛɨɬɵ ɦɟɯɚɧɢɱɟɫɤɨɣ ɜɟɧɬɢɥɹɰɢɢ ɜ ɬɟɱɟɧɢɟ ɧɟɞɟɥɢ nɜɟɧɬ = 

168 ɱ.  
Ʉɨɷɮɮɢɰɢɟɧɬ ɫɧɢɠɟɧɢɹ ɨɛɴɟɦɚ ɜɨɡɞɭɯɚ ɜ ɡɞɚɧɢɢ, ɭɱɢɬɵɜɚɸɳɢɣ ɧɚɥɢɱɢɟ 

ɜɧɭɬɪɟɧɧɢɯ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ߚ𝑣 = 0,85.  
Ʉɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɤɭɩɟɪɚɬɨɪɚ 𝑘эф = 0. 
ɍɞɟɥɶɧɵɣ ɜɟɫ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɧɚɪɭɠɧɨɝɨ ɢ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (4.14): 
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γɧ = 3463/(273 – 47) = 15,32 ɇ/ɦ3;  
  
γɜ = 3463/(273 + 21) = 11,78 ɇ/ɦ3. 
 
Ɋɚɡɧɨɫɬɶ ɞɚɜɥɟɧɢɣ ɜɨɡɞɭɯɚ ɧɚ ɧɚɪɭɠɧɨɣ ɢ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɹɯ 

ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ (4.15), (4.16): 
 
Δɪɨɤ = 0,28·6,30·(15,32 – 11,78) + 0,03·15,32·4,12 = 13,97 ɉɚ; 
 
Δɪɞɜ = 0,55·6,30·(15,32 –11,78) + 0,03·15,32·4,12 = 19,99 ɉɚ. 
 
Ɍɪɟɛɭɟɦɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɜɨɡɞɭɯɨɩɪɨɧɢɰɚɧɢɸ ɨɤɨɧ ɢ ɜɯɨɞɧɵɯ ɧɚɪɭɠɧɵɯ 

ɞɜɟɪɟɣ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ (4.17), (4.18): 
 
Rɬɪ

ɢ,ɨɤ = 13,97 / 5 = 2,79 ɦ2·ɱ·ɉɚ/ɤɝ; 
 
Rɬɪ

ɢ,ɞɜ = 19,99 / 7 = 2,86 ɦ2·ɱ·ɉɚ/ɤɝ. 
 
Ʉɨɥɢɱɟɫɬɜɨ ɢɧɮɢɥɶɬɪɭɸɳɟɝɨɫɹ ɜɨɡɞɭɯɚ, ɩɨɫɬɭɩɚɸɳɟɝɨ ɱɟɪɟɡ 

ɧɟɩɥɨɬɧɨɫɬɢ ɡɚɩɨɥɧɟɧɢɣ ɩɪɨɟɦɨɜ, ɩɨɥɚɝɚɹ, ɱɬɨ ɜɫɟ ɨɧɢ ɧɚɯɨɞɹɬɫɹ ɧɚ 
ɧɚɜɟɬɪɟɧɧɨɣ ɫɬɨɪɨɧɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (4.19): 

 
Gɢɧɮ = (22,50/2,79)·(13,97/10)2/3 + (2,1/2,86)·(19,99/10)1/2 = 11,00 ɤɝ/ɱ; 
 
Ʉɨɥɢɱɟɫɬɜɨ ɩɪɢɬɨɱɧɨɝɨ ɜɨɡɞɭɯɚ ɜ ɡɞɚɧɢɟ ɩɪɢ ɧɟɨɪɝɚɧɢɡɨɜɚɧɧɨɦ ɩɪɢɬɨɤɟ 

ɥɢɛɨ ɧɨɪɦɢɪɭɟɦɨɟ ɡɧɚɱɟɧɢɟ ɩɪɢ ɦɟɯɚɧɢɱɟɫɤɨɣ ɜɟɧɬɢɥɹɰɢɢ Lɜɟɧɬ = 0,35·hɷɬ·Aɠ = 
0,35·2,9·98,76 = 100,24 ɦ3/ɱ < 30·m = 30·5 = 150 ɦ3/ɱ, ɜ ɬɚɤɨɦ ɫɥɭɱɚɟ ɩɪɢɧɢɦɚɟɦ 
Lɜɟɧɬ = 150 ɦ3/ɱ. 

ɋɪɟɞɧɹɹ ɤɪɚɬɧɨɫɬɶ ɜɨɡɞɭɯɨɨɛɦɟɧɚ ɡɞɚɧɢɹ ɡɚ ɨɬɨɩɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ 
ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɫɭɦɦɚɪɧɨɦɭ ɜɨɡɞɭɯɨɨɛɦɟɧɭ ɡɚ ɫɱɟɬ ɜɟɧɬɢɥɹɰɢɢ ɢ 
ɢɧɮɢɥɶɬɪɚɰɢɢ ɩɨ ɮɨɪɦɭɥɟ (4.20): 

 𝑛˅= [(150·168)/168 + (11,00·168)/(168·1,369)]/(0,85·428,97) = 0,433 ɱ-1. 
 
ɍɞɟɥɶɧɚɹ ɜɟɧɬɢɥɹɰɢɨɧɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɡɞɚɧɢɹ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ (4.21): 
 𝑘˅ˈː˕ = 0,28·1·0,433·0,85·1,369·(1 – 0) = 0,141 ȼɬ/(ɦ3·ɨɋ). 
 
ɍɞɟɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɛɵɬɨɜɵɯ ɬɟɩɥɨɜɵɞɟɥɟɧɢɣ ɡɞɚɧɢɹ 
 
ȼɟɥɢɱɢɧɚ ɛɵɬɨɜɵɯ ɬɟɩɥɨɜɵɞɟɥɟɧɢɣ ɧɚ 1 ɦ2 ɩɥɨɳɚɞɢ ɠɢɥɵɯ ɩɨɦɟɳɟɧɢɣ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɧɬɟɪɩɨɥɹɰɢɟɣ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ [1, Ƚ.5]: 
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 𝑞˄ы˕= 17 + (10-17) / (45-20) · (29,2-20) = 14,42 ȼɬ/ɦ2, 
 
ɡɞɟɫɶ 29,2 ɦ2 ɧɚ ɱɟɥɨɜɟɤɚ – ɪɚɫɱɟɬɧɚɹ ɡɚɫɟɥɟɧɧɨɫɬɶ ɨɛɴɟɤɬɚ. 
ɍɞɟɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɛɵɬɨɜɵɯ ɬɟɩɥɨɜɵɞɟɥɟɧɢɣ ɡɞɚɧɢɹ 

ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (4.22): 
 
Kɛɵɬ = 14,4298,76/(428,97·(21 + 15,1)) = 0,092 ȼɬ/(ɦ3·ɨɋ). 
 
ɍɞɟɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɬɟɩɥɨɩɨɫɬɭɩɥɟɧɢɣ ɜ ɡɞɚɧɢɟ ɨɬ ɫɨɥɧɟɱɧɨɣ 

ɪɚɞɢɚɰɢɢ 
 
ɍɞɟɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɬɟɩɥɨɩɨɫɬɭɩɥɟɧɢɣ ɜ ɡɞɚɧɢɟ ɨɬ ɫɨɥɧɟɱɧɨɣ 

ɪɚɞɢɚɰɢɢ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (4.23): 
  ܳ˓˃ˇˆˑˇ = FkF (AF1I1 + AF2I2 + AF3I3 + AF4I4) + scykscyAscyIhor = 0,8·0,68·(0·860 + 

6,75·1200 + 9,00·1808 + 6,75·1200) + 0 = 17 664,77 ɆȾɠ; 
 𝑘˓˃ˇ = 11,6∙17664,77/(428,97 ∙ 10649,5) = 0,045 В˕/ሺˏ3 ∙ С ˑ ሻ. 
 
Ɋɚɫɱɟɬɧɚɹ ɭɞɟɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɚɫɯɨɞɚ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɧɚ 

ɨɬɨɩɥɟɧɢɟ ɢ ɜɟɧɬɢɥɹɰɢɸ ɡɞɚɧɢɹ ɡɚ ɨɬɨɩɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ 
 
Ɋɚɫɱɟɬɧɭɸ ɭɞɟɥɶɧɭɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɪɚɫɯɨɞɚ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɧɚ 

ɨɬɨɩɥɟɧɢɟ ɢ ɜɟɧɬɢɥɹɰɢɸ ɡɞɚɧɢɹ ɡɚ ɨɬɨɩɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ  
ɮɨɪɦɭɥɟ (4.24): 

 
qɪ

ɨɬ = ((0,253 + 0,141 – (0,092 + 0,045)∙0,941∙0,7) · (1-0,1) · ͳ,Ͳ5) = 0,287 В˕/ሺˏ3 ∙ С ˑ ሻ. 
 
ɉɨɥɭɱɟɧɧɚɹ ɪɚɫɱɟɬɧɚɹ ɭɞɟɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɚɫɯɨɞɚ ɬɟɩɥɨɜɨɣ 

ɷɧɟɪɝɢɢ ɧɚ ɨɬɨɩɥɟɧɢɟ ɢ ɜɟɧɬɢɥɹɰɢɸ ɡɞɚɧɢɹ ɡɚ ɨɬɨɩɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ ɦɟɧɶɲɟ 
0,501 ȼɬ/(ɦ3·ɨɋ) – ɜɟɥɢɱɢɧɵ, ɬɪɟɛɭɟɦɨɣ [1].  

ɇɚɣɞɟɦ ɜɟɥɢɱɢɧɭ ɨɬɤɥɨɧɟɧɢɹ ɪɚɫɱɟɬɧɨɝɨ ɡɧɚɱɟɧɢɹ ɭɞɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ 
ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɧɚ ɨɬɨɩɥɟɧɢɟ ɢ ɜɟɧɬɢɥɹɰɢɸ ɡɞɚɧɢɹ ɨɬ ɧɨɪɦɚɬɢɜɧɨɝɨ: 

 
(𝑞ˑ˕˓ – 𝑞ˑ˕˕˓)/(𝑞ˑ˕˕˓/100) = (0,287 – 0,501)/(0,501/100) = - 42,71 %. 
 
Ʉɥɚɫɫ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɡɞɚɧɢɹ «Ⱥ». 
 
4.5.5 Ɋɚɫɯɨɞ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɧɚ ɨɬɨɩɥɟɧɢɟ ɢ ɜɟɧɬɢɥɹɰɢɸ ɡɞɚɧɢɹ ɡɚ 

ɨɬɨɩɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ 
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Ɋɚɫɯɨɞ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɧɚ ɨɬɨɩɥɟɧɢɟ ɢ ɜɟɧɬɢɥɹɰɢɸ ɡɞɚɧɢɹ ɡɚ 
ɨɬɨɩɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ ܳˑ˕ˆˑˇ, ɤȼɬ·ɱ/ɝɨɞ, ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ (4.25): 

 
Qɝɨɞ

ɨɬ = 0,024∙10649,5∙428,97∙0,287 = 31 466 ɤȼɬ·ɱ/ɝɨɞ. 
  
4.5.6 Ɉɛɳɢɟ ɬɟɩɥɨɩɨɬɟɪɢ ɡɞɚɧɢɹ ɡɚ ɨɬɨɩɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ 
 
Ɉɛɳɢɟ ɬɟɩɥɨɩɨɬɟɪɢ ɡɞɚɧɢɹ ɡɚ ɨɬɨɩɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ ɨɩɪɟɞɟɥɢɦ ɩɨ 

ɮɨɪɦɭɥɟ (4.26): 
 
Qɝɨɞ

ɨɬ = 0,024∙10649,5∙428,97∙(0,253+0,141) = 43 198 ɤȼɬ·ɱ/ɝɨɞ. 
 
4.5.7 ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɧɚ ɨɬɨɩɥɟɧɢɟ ɢ ɜɟɧɬɢɥɹɰɢɸ 

ɡɞɚɧɢɹ ɡɚ ɨɬɨɩɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ 
 
ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɧɚ ɨɬɨɩɥɟɧɢɟ ɢ ɜɟɧɬɢɥɹɰɢɸ ɡɞɚɧɢɹ ɡɚ 

ɨɬɨɩɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ q, ɤȼɬ·ɱ/(ɦ2·ɝɨɞ), ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ (4.27): 
 
q = (0,024∙10649,5∙0,287∙428,97)/145,92 = 215,6 ɤȼɬ·ɱ/(ɦ2·ɝɨɞ). 
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5 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɚɧɚɥɢɡ  
 
 Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɩɨɥɧɨɰɟɧɧɨɝɨ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ 
ɧɟɨɛɯɨɞɢɦɨ ɫɪɚɜɧɢɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɢ ɡɚɬɪɚɬɵ ɧɚ ɷɤɫɩɥɭɚɬɚɰɢɸ «ɉɚɫɫɢɜɧɨɝɨ» 
ɞɨɦɚ ɫ ɞɨɦɨɦ ɫɬɚɧɞɚɪɬɧɨɝɨ ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɹ ɜ ɸɠɧɨɣ ɢ ɫɟɜɟɪɧɨɣ ɱɚɫɬɹɯ 
Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ. ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɩɚɫɫɢɜɧɨɝɨ ɞɨɦɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɭɬɟɦ ɫɨɫɬɚɜɥɟɧɢɹ ɥɨɤɚɥɶɧɨ-ɫɦɟɬɧɵɯ ɪɚɫɱɟɬɨɜ ɢ 
ɪɚɫɱɟɬɨɜ ɡɚɬɪɚɬ ɧɚ ɷɤɫɩɥɭɚɬɚɰɢɸ ɩɪɢ ɨɞɢɧɚɤɨɜɵɯ ɨɛɴɟɦɧɨ-ɩɥɚɧɢɪɨɜɨɱɧɵɯ 
ɪɟɲɟɧɢɹɯ ɤɚɤ ɞɥɹ ɩɚɫɫɢɜɧɨɝɨ ɞɨɦɚ, ɬɚɤ ɢ ɞɥɹ ɞɨɦɚ ɫɨ ɫɬɚɧɞɚɪɬɧɵɦ 
ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɟɦ. 
 

5.1 Ʌɨɤɚɥɶɧɨ-ɫɦɟɬɧɵɟ ɪɚɫɱɟɬɵ 
 

Ʌɨɤɚɥɶɧɨ-ɫɦɟɬɧɵɟ ɪɚɫɱɟɬɵ ɩɪɨɢɡɜɟɞɟɧɵ ɛɚɡɢɫɧɨ-ɢɧɞɟɤɫɧɵɦ ɦɟɬɨɞɨɦ ɫ 
ɩɨɫɥɟɞɭɸɳɟɣ ɚɤɬɭɚɥɢɡɚɰɢɟɣ ɰɟɧ ɩɨɫɪɟɞɫɬɜɨɦ ɢɧɞɟɤɫɚɰɢɢ, ɚ ɬɚɤɠɟ ɧɚ 
ɨɫɧɨɜɚɧɢɢ ɩɪɚɣɫ-ɥɢɫɬɨɜ ɩɨɫɬɚɜɳɢɤɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɰɟɧ, ɭɤɚɡɚɧɧɵɯ ɧɚ 
ɨɮɢɰɢɚɥɶɧɨɦ ɫɚɣɬɟ ɤɨɦɩɚɧɢɣ. ɉɨɥɧɵɟ ɥɨɤɚɥɶɧɨ-ɫɦɟɬɧɵɟ ɪɚɫɱɟɬɵ ɞɥɹ ɫɟɜɟɪɧɨɣ 
ɢ ɸɠɧɨɣ ɱɚɫɬɟɣ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ ɨɬɪɚɠɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ 1. 
Ⱥɝɪɟɝɢɪɨɜɚɧɧɵɟ ɥɨɤɚɥɶɧɨ-ɫɦɟɬɧɵɟ ɪɚɫɱɟɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 5.1-5.4. 

 
Ɍɚɛɥɢɰɚ 5.1 – Ⱥɝɪɟɝɢɪɨɜɚɧɧɵɣ ɥɨɤɚɥɶɧɨ-ɫɦɟɬɧɵɣ ɪɚɫɱɟɬ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ 
«ɉɚɫɫɢɜɧɨɝɨ» ɞɨɦɚ ɜ ɸɠɧɨɣ ɱɚɫɬɢ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɚɛɨɬ 
ɋɬɨɢɦɨɫɬɶ, 

ɪɭɛ. 
ɍɫɬɪɨɣɫɬɜɨ ɞɟɪɟɜɹɧɧɨɝɨ ɤɚɪɤɚɫɚ ɫ ɮɭɧɞɚɦɟɧɬɨɦ, ɧɚɪɭɠɧɨɣ ɨɛɲɢɜɤɨɣ, 
ɡɚɩɨɥɧɟɧɢɟɦ ɞɜɟɪɧɵɯ ɢ ɨɤɨɧɧɵɯ ɩɪɨɟɦɨɜ  

3 922 297 
ɍɬɟɩɥɟɧɢɟ ɤɚɪɤɚɫɚ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɷɤɫɬɪɭɞɢɪɨɜɚɧɧɨɝɨ ɩɟɧɨɩɨɥɢɫɬɢɪɨɥɚ 
ɍɫɬɪɨɣɫɬɜɨ ɩɪɢɬɨɱɧɨ-ɜɵɬɹɠɧɨɣ ɜɟɧɬɢɥɹɰɢɢ ɪɨɬɨɪɧɨɝɨ ɬɢɩɚ ɫ ɪɟɤɭɩɟɪɚɰɢɟɣ 
ȼɟɧɬɫ ȼɍɌ Ɋ 700 ɗȽ ȿɋ 
ɍɫɬɪɨɣɫɬɜɨ ɝɟɨɬɟɪɦɚɥɶɧɨɝɨ ɬɟɩɥɨɜɨɝɨ ɧɚɫɨɫɚ TERMEX Energy PRO 24 
ɍɫɬɪɨɣɫɬɜɨ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɝɪɭɧɬɨɜɨɝɨ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ ɬɢɩɚ «ɡɨɧɞ» 250 000 
ɉɨɞɤɥɸɱɟɧɢɟ ɯɨɥɨɞɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ 80 000 
ɉɨɞɤɥɸɱɟɧɢɟ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ 100 000 
ɍɫɬɪɨɣɫɬɜɨ ɤɚɧɚɥɢɡɚɰɢɢ 115 000 
ɂɬɨɝɨ 4 467 297 
 
Ɍɚɛɥɢɰɚ 5.2 – Ⱥɝɪɟɝɢɪɨɜɚɧɧɵɣ ɥɨɤɚɥɶɧɨ-ɫɦɟɬɧɵɣ ɪɚɫɱɟɬ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ 
ɞɨɦɚ ɫɨ ɫɬɚɧɞɚɪɬɧɵɦ ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɟɦ ɜ ɸɠɧɨɣ ɱɚɫɬɢ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɚɛɨɬ 
ɋɬɨɢɦɨɫɬɶ, 

ɪɭɛ. 
ɍɫɬɪɨɣɫɬɜɨ ɞɟɪɟɜɹɧɧɨɝɨ ɤɚɪɤɚɫɚ ɫ ɮɭɧɞɚɦɟɧɬɨɦ, ɧɚɪɭɠɧɨɣ ɨɛɲɢɜɤɨɣ, 
ɡɚɩɨɥɧɟɧɢɟɦ ɞɜɟɪɧɵɯ ɢ ɨɤɨɧɧɵɯ ɩɪɨɟɦɨɜ  

2 876 056 ɍɬɟɩɥɟɧɢɟ ɤɚɪɤɚɫɚ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɷɤɫɬɪɭɞɢɪɨɜɚɧɧɨɝɨ ɩɟɧɨɩɨɥɢɫɬɢɪɨɥɚ 
ɍɫɬɪɨɣɫɬɜɨ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɤɨɬɥɚ ɧɚ ɬɜɟɪɞɨɬɟɥɶɧɨɦ ɬɨɩɥɢɜɟ 
ɉɨɞɤɥɸɱɟɧɢɟ ɯɨɥɨɞɧɨɝɨ ɢ ɝɨɪɹɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ 120 000 
ɉɨɞɤɥɸɱɟɧɢɟ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ 100 000 
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ɍɫɬɪɨɣɫɬɜɨ ɤɚɧɚɥɢɡɚɰɢɢ 115 000 
ɂɬɨɝɨ 3 211 056 
 
Ɍɚɛɥɢɰɚ 5.3 – Ⱥɝɪɟɝɢɪɨɜɚɧɧɵɣ ɥɨɤɚɥɶɧɨ-ɫɦɟɬɧɵɣ ɪɚɫɱɟɬ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ 
«ɉɚɫɫɢɜɧɨɝɨ» ɞɨɦɚ ɜ ɫɟɜɟɪɧɨɣ ɱɚɫɬɢ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɚɛɨɬ 
ɋɬɨɢɦɨɫɬɶ, 

ɪɭɛ. 
ɍɫɬɪɨɣɫɬɜɨ ɞɟɪɟɜɹɧɧɨɝɨ ɤɚɪɤɚɫɚ ɫ ɮɭɧɞɚɦɟɧɬɨɦ, ɧɚɪɭɠɧɨɣ ɨɛɲɢɜɤɨɣ, 
ɡɚɩɨɥɧɟɧɢɟɦ ɞɜɟɪɧɵɯ ɢ ɨɤɨɧɧɵɯ ɩɪɨɟɦɨɜ  

5 179 457 
 

ɍɬɟɩɥɟɧɢɟ ɤɚɪɤɚɫɚ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɷɤɫɬɪɭɞɢɪɨɜɚɧɧɨɝɨ ɩɟɧɨɩɨɥɢɫɬɢɪɨɥɚ 
ɍɫɬɪɨɣɫɬɜɨ ɩɪɢɬɨɱɧɨ-ɜɵɬɹɠɧɨɣ ɜɟɧɬɢɥɹɰɢɢ ɪɨɬɨɪɧɨɝɨ ɬɢɩɚ ɫ ɪɟɤɭɩɟɪɚɰɢɟɣ 
ȼɟɧɬɫ ȼɍɌ Ɋ 700 ɗȽ ȿɋ 
ɍɫɬɪɨɣɫɬɜɨ ɝɟɨɬɟɪɦɚɥɶɧɨɝɨ ɬɟɩɥɨɜɨɝɨ ɧɚɫɨɫɚ TERMEX Energy PRO 24 
ɍɫɬɪɨɣɫɬɜɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɝɪɭɧɬɨɜɨɝɨ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ 280 000 
ɉɨɞɤɥɸɱɟɧɢɟ ɯɨɥɨɞɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ 105 000 
ɉɨɞɤɥɸɱɟɧɢɟ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ 122 000 
ɍɫɬɪɨɣɫɬɜɨ ɤɚɧɚɥɢɡɚɰɢɢ 139 000 
ɂɬɨɝɨ 5 825 457 
 
Ɍɚɛɥɢɰɚ 5.4 – Ⱥɝɪɟɝɢɪɨɜɚɧɧɵɣ ɥɨɤɚɥɶɧɨ-ɫɦɟɬɧɵɣ ɪɚɫɱɟɬ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ 
ɞɨɦɚ ɫɨ ɫɬɚɧɞɚɪɬɧɵɦ ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɟɦ ɜ ɫɟɜɟɪɧɨɣ ɱɚɫɬɢ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ 
ɤɪɚɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɚɛɨɬ 
ɋɬɨɢɦɨɫɬɶ, 

ɪɭɛ. 
ɍɫɬɪɨɣɫɬɜɨ ɞɟɪɟɜɹɧɧɨɝɨ ɤɚɪɤɚɫɚ ɫ ɮɭɧɞɚɦɟɧɬɨɦ, ɧɚɪɭɠɧɨɣ ɨɛɲɢɜɤɨɣ, 
ɡɚɩɨɥɧɟɧɢɟɦ ɞɜɟɪɧɵɯ ɢ ɨɤɨɧɧɵɯ ɩɪɨɟɦɨɜ  

4 196 287 ɍɬɟɩɥɟɧɢɟ ɤɚɪɤɚɫɚ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɷɤɫɬɪɭɞɢɪɨɜɚɧɧɨɝɨ ɩɟɧɨɩɨɥɢɫɬɢɪɨɥɚ 
ɍɫɬɪɨɣɫɬɜɨ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɤɨɬɥɚ ɧɚ ɬɜɟɪɞɨɬɟɥɶɧɨɦ ɬɨɩɥɢɜɟ 
ɉɨɞɤɥɸɱɟɧɢɟ ɯɨɥɨɞɧɨɝɨ ɢ ɝɨɪɹɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ 145 000 
ɉɨɞɤɥɸɱɟɧɢɟ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ 122 000 
ɍɫɬɪɨɣɫɬɜɨ ɤɚɧɚɥɢɡɚɰɢɢ 139 000 
ɂɬɨɝɨ 4 602 287 
 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɜɵɲɟɩɪɢɜɟɞɟɧɧɵɯ ɬɚɛɥɢɰ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɬɨɦ, ɱɬɨ 
ɤɚɤ ɜ ɫɟɜɟɪɧɨɣ, ɬɚɤ ɢ ɜ ɸɠɧɨɣ ɱɚɫɬɹɯ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ ɧɚ ɷɬɚɩɟ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ «ɉɚɫɫɢɜɧɵɣ» ɞɨɦ ɩɨɬɪɟɛɭɟɬ ɛɨɥɶɲɢɯ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɣ ɢ 
ɡɚɬɪɚɬ ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɞɨɦɨɦ ɫɨ ɫɬɚɧɞɚɪɬɧɵɦ ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɟɦ.  

Ɍɚɤ, ɜ ɸɠɧɨɣ ɱɚɫɬɢ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ ɡɚɬɪɚɬɵ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ 
«ɩɚɫɫɢɜɧɨɝɨ» ɞɨɦɚ ɛɭɞɭɬ ɧɚ 39% (ɢɥɢ ɧɚ 1 256 ɬɵɫ. ɪɭɛ.) ɜɵɲɟ, ɱɟɦ ɧɚ ɞɨɦ ɫɨ 
ɫɬɚɧɞɚɪɬɧɵɦ ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɟɦ, ɚ ɜ ɫɟɜɟɪɧɨɣ ɱɚɫɬɢ ɷɬɢ ɡɚɬɪɚɬɵ ɛɭɞɭɬ ɧɚ 
26,5% (ɢɥɢ ɧɚ 1 223 ɬɵɫ. ɪɭɛ.) ɜɵɲɟ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ.  

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
«ɩɚɫɫɢɜɧɨɝɨ» ɞɨɦɚ ɜ Ʉɪɚɫɧɨɹɪɫɤɨɦ ɤɪɚɟ ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɫɱɢɬɚɬɶ ɡɚɬɪɚɬɵ ɧɚ 
ɷɤɫɩɥɭɚɬɚɰɢɸ, ɚ ɬɚɤɠɟ ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɞɨɦɨɦ ɫɨ 
ɫɬɚɧɞɚɪɬɧɵɦ ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɟɦ.  
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5.2 Ɂɚɬɪɚɬɵ ɧɚ ɷɤɫɩɥɭɚɬɚɰɢɸ 
 

Ɂɚɬɪɚɬɵ ɧɚ ɷɤɫɩɥɭɚɬɚɰɢɸ «ɩɚɫɫɢɜɧɨɝɨ» ɞɨɦɚ ɢ ɞɨɦɚ ɫɨ ɫɬɚɧɞɚɪɬɧɵɦ 
ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɟɦ ɤɚɤ ɞɥɹ ɸɠɧɨɣ, ɬɚɤ ɢ ɞɥɹ ɫɟɜɟɪɧɨɣ ɱɚɫɬɟɣ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ 
ɤɪɚɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 5.5. 

 
Ɍɚɛɥɢɰɚ 5.5 – ɋɪɚɜɧɢɬɟɥɶɧɚɹ ɬɚɛɥɢɰɚ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ ɩɚɫɫɢɜɧɨɝɨ 
ɞɨɦɚ ɢ ɞɨɦɚ ɫɨ ɫɬɚɧɞɚɪɬɧɵɦ ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɟɦ 

ȼɢɞ ɡɚɬɪɚɬ 
«ɉɚɫɫɢɜɧɵɣ» 

ɞɨɦ 
Ⱦɨɦ ɫɨ ɫɬɚɧɞɚɪɬɧɵɦ 
ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɟɦ 

Ɋɟɦɨɧɬ ɢ ɨɛɫɥɭɠɢɜɚɧɢɟ ɬɟɩɥɨɜɨɝɨ ɧɚɫɨɫɚ (5% ɨɬ 
ɫɬɨɢɦɨɫɬɢ ɜ ɸɠɧɨɣ ɱɚɫɬɢ, 8% - ɜ ɫɟɜɟɪɧɨɣ ɱɚɫɬɢ) + - 

Ʉɨɦɦɭɧɚɥɶɧɵɟ ɩɥɚɬɟɠɢ ɡɚ ɜɨɞɨɨɬɜɟɞɟɧɢɟ + + 
Ʉɨɦɦɭɧɚɥɶɧɵɟ ɩɥɚɬɟɠɢ ɡɚ ɯɨɥɨɞɧɨɟ ɜɨɞɨɫɧɚɛɠɟɧɢɟ + + 
Ʉɨɦɦɭɧɚɥɶɧɵɟ ɩɥɚɬɟɠɢ ɡɚ ɝɨɪɹɱɟɟ ɜɨɞɨɫɧɚɛɠɟɧɢɟ - + 
Ɂɚɬɪɚɬɵ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ + + 
Ɍɜɟɪɞɨɟ ɬɨɩɥɢɜɨ ɞɥɹ ɩɟɱɢ - + 
 

ȼ ɨɫɧɨɜɟ ɪɚɫɱɟɬɚ ɡɚɬɪɚɬ ɧɚ ɷɤɫɩɥɭɚɬɚɰɢɸ ɡɞɚɧɢɣ ɡɚɥɨɠɟɧɵ ɬɚɪɢɮɵ ɧɚ 
ɠɢɥɢɳɧɨ-ɤɨɦɦɭɧɚɥɶɧɵɟ ɭɫɥɭɝɢ ɜ ɝ. Ʉɪɚɫɧɨɹɪɫɤ (ɸɠɧɚɹ ɱɚɫɬɶ) ɢ ɜ ɝ. Ⱦɭɞɢɧɤɚ 
(ɫɟɜɟɪɧɚɹ ɱɚɫɬɶ). Ʉɪɨɦɟ ɷɬɨɝɨ, ɜ ɪɚɫɱɟɬɚɯ ɧɟɨɛɯɨɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɤɨɷɮɮɢɰɢɟɧɬ ɢɧɮɥɹɰɢɢ, ɤɨɬɨɪɵɣ ɩɨɤɚɡɵɜɚɟɬ ɢɡɦɟɧɟɧɢɟ ɰɟɧɵ ɬɟɤɭɳɟɝɨ ɝɨɞɚ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɡɚɞɚɧɧɨɝɨ. Ɍɚɤ, ɫɨɝɥɚɫɧɨ ɞɨɤɭɦɟɧɬɭ «ɉɪɨɝɧɨɡ ɫɨɰɢɚɥɶɧɨ-
ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɡɜɢɬɢɹ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɧɚ ɩɟɪɢɨɞ ɞɨ 2036 ɝɨɞɚ», 
ɨɩɭɛɥɢɤɨɜɚɧɧɨɝɨ Ɇɢɧɢɫɬɟɪɫɬɜɨɦ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɡɜɢɬɢɹ ɊɎ, ɢɧɮɥɹɰɢɹ ɩɨ 
ɢɬɨɝɚɦ 2021 ɝɨɞɚ ɫɨɫɬɚɜɢɬ 3,4%. ȼ ɞɚɥɶɧɟɣɲɟɦ ɩɨ ɦɟɪɟ ɪɟɚɤɰɢɢ ɧɚ 
ɪɟɚɥɢɡɭɟɦɭɸ ɞɟɧɟɠɧɨ-ɤɪɟɞɢɬɧɭɸ ɩɨɥɢɬɢɤɭ ɨɠɢɞɚɟɬɫɹ ɜɨɡɜɪɚɳɟɧɢɟ ɢɧɮɥɹɰɢɢ 
ɤ ɰɟɥɟɜɨɦɭ ɭɪɨɜɧɸ 4% ɜ 2022-2036 ɝɨɞɚɯ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɢ ɪɚɫɱɟɬɟ ɧɚ ɛɨɥɟɟ 
ɞɨɥɝɢɣ ɫɪɨɤ ɬɪɟɛɭɟɬɫɹ ɜɡɹɬɶ ɭɫɪɟɞɧɟɧɧɵɣ ɩɨɤɚɡɚɬɟɥɶ ɢɧɮɥɹɰɢɢ 4%. 

Ɉɛɳɢɟ ɡɚɬɪɚɬɵ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɢ ɷɤɫɩɥɭɚɬɚɰɢɸ «ɩɚɫɫɢɜɧɨɝɨ» ɞɨɦɚ ɢ 
ɞɨɦɚ ɫɨ ɫɬɚɧɞɚɪɬɧɵɦ ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɟɦ ɜ ɸɠɧɨɣ ɱɚɫɬɢ ɧɚ ɩɟɪɢɨɞ ɞɨ 2048 
ɝɨɞɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 5.6-5.7. 
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Ɍɚɛɥɢɰɚ 5.6 – Ɉɛɳɢɟ ɡɚɬɪɚɬɵ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɢ ɷɤɫɩɥɭɚɬɚɰɢɸ ɜ ɸɠɧɨɣ ɱɚɫɬɢ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ ɫ 2021 ɩɨ 2034 ɝ. 
«ɉɚɫɫɢɜɧɵɣ» ɞɨɦ 

ɉɨɤɚɡɚɬɟɥɶ 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 
ɋɬɨɢɦɨɫɬɶ ɨɝɪɚɠɞɚɸɳɟɣ 

ɤɨɧɫɬɪɭɤɰɢɢ, ɪɭɛ 
4 467 297 

Ɋɟɦɨɧɬ ɢ ɨɛɫɥɭɠɢɜɚɧɢɟ 
ɬɟɩɥɨɜɨɝɨ ɧɚɫɨɫɚ (5% ɨɬ 

ɫɬɨɢɦɨɫɬɢ) 
29 000 29 000 29 000 29 000 29 000 29 000 29 000 29 000 29 000 29 000 29 000 29 000 29 000 29 000 

Ʉɨɦɦɭɧɚɥɶɧɵɟ ɩɥɚɬɟɠɢ ɡɚ 
ɜɨɞɨɨɬɜɟɞɟɧɢɟ, ɪɭɛ 

7 160 7 160 7 160 7 160 7 160 7 160 7 160 7 160 7 160 7 160 7 160 7 160 7 160 7 160 

Ʉɨɦɦɭɧɚɥɶɧɵɟ ɩɥɚɬɟɠɢ ɡɚ 
ɯɨɥɨɞɧɨɟ ɜɨɞɨɫɧɚɛɠɟɧɢɟ, 

ɪɭɛ 
11 192 11 192 11 192 11 192 11 192 11 192 11 192 11 192 11 192 11 192 11 192 11 192 11 192 11 192 

Ɂɚɬɪɚɬɵ ɧɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, ɪɭɛ 

12 437 12 437 12 437 12 437 12 437 12 437 12 437 12 437 12 437 12 437 12 437 12 437 12 437 12 437 

ɍɪɨɜɟɧɶ ɢɧɮɥɹɰɢɢ 1,03 1,04 1,04 1,04 1,04 1,04 1,04 1,04 1,04 1,04 1,04 1,04 1,04 1,04 

ɋɭɦɦɚɪɧɵɟ ɡɚɬɪɚɬɵ, ɪɭɛ. 4527085 4589265 4651444 4713624 4775803 4837983 4900162 4962342 5024522 5086701 5148881 5211060 5273240 5335419 

Ⱦɨɦ ɫɬɚɧɞɚɪɬɧɨɝɨ ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɹ 
ɉɨɤɚɡɚɬɟɥɶ 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 

ɋɬɨɢɦɨɫɬɶ ɨɝɪɚɠɞɚɸɳɟɣ 
ɤɨɧɫɬɪɭɤɰɢɢ, ɪɭɛ 

3 211 056  

Ʉɨɦɦɭɧɚɥɶɧɵɟ ɩɥɚɬɟɠɢ ɡɚ 
ɜɨɞɨɨɬɜɟɞɟɧɢɟ, ɪɭɛ 

7 160 7 160 7 160 7 160 7 160 7 160 7 160 7 160 7 160 7 160 7 160 7 160 7 160 7 160 

Ʉɨɦɦɭɧɚɥɶɧɵɟ ɩɥɚɬɟɠɢ ɡɚ 
ɯɨɥɨɞɧɨɟ ɜɨɞɨɫɧɚɛɠɟɧɢɟ, 

ɪɭɛ 
11 192 11 192 11 192 11 192 11 192 11 192 11 192 11 192 11 192 11 192 11 192 11 192 11 192 11 192 

Ʉɨɦɦɭɧɚɥɶɧɵɟ ɩɥɚɬɟɠɢ ɡɚ 
ɝɨɪɹɱɟɟ ɜɨɞɨɫɧɚɛɠɟɧɢɟ, 

ɪɭɛ 
18 651 18 651 18 651 18 651 18 651 18 651 18 651 18 651 18 651 18 651 18 651 18 651 18 651 18 651 

Ʉɨɦɦɭɧɚɥɶɧɵɟ ɩɥɚɬɟɠɢ ɧɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, ɪɭɛ 

7 200 7 200 7 200 7 200 7 200 7 200 7 200 7 200 7 200 7 200 7 200 7 200 7 200 7 200 

Ɍɜɟɪɞɨɟ ɬɨɩɥɢɜɨ ɞɥɹ ɩɟɱɢ, 
ɪɭɛ 

77 724 77 724 77 724 77 724 77 724 77 724 77 724 77 724 77 724 77 724 77 724 77 724 77 724 77 724 

ɍɪɨɜɟɧɶ ɢɧɮɥɹɰɢɢ 1,03 1,04 1,04 1,04 1,04 1,04 1,04 1,04 1,04 1,04 1,04 1,04 1,04 1,04 

ɋɭɦɦɚɪɧɵɟ ɡɚɬɪɚɬɵ, ɪɭɛ. 3332982 3452339 3571697 3691054 3810411 3929768 4049126 4168483 4287840 4407197 4526555 4645912 4765269 4884627 
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Ɍɚɛɥɢɰɚ 5.7 – Ɉɛɳɢɟ ɡɚɬɪɚɬɵ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɢ ɷɤɫɩɥɭɚɬɚɰɢɸ ɜ ɸɠɧɨɣ ɱɚɫɬɢ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ ɫ 2035 ɩɨ 2048 ɝ. 
«ɉɚɫɫɢɜɧɵɣ» ɞɨɦ 

ɉɨɤɚɡɚɬɟɥɶ 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 
ɋɬɨɢɦɨɫɬɶ ɨɝɪɚɠɞɚɸɳɟɣ 

ɤɨɧɫɬɪɭɤɰɢɢ, ɪɭɛ 
4 467 297 

Ɋɟɦɨɧɬ ɢ ɨɛɫɥɭɠɢɜɚɧɢɟ 
ɬɟɩɥɨɜɨɝɨ ɧɚɫɨɫɚ (5% ɨɬ 

ɫɬɨɢɦɨɫɬɢ) 
29 000 29 000 29 000 29 000 29 000 29 000 29 000 29 000 29 000 29 000 29 000 29 000 29 000 29 000 

Ʉɨɦɦɭɧɚɥɶɧɵɟ ɩɥɚɬɟɠɢ ɡɚ 
ɜɨɞɨɨɬɜɟɞɟɧɢɟ, ɪɭɛ 

7 160 7 160 7 160 7 160 7 160 7 160 7 160 7 160 7 160 7 160 7 160 7 160 7 160 7 160 

Ʉɨɦɦɭɧɚɥɶɧɵɟ ɩɥɚɬɟɠɢ ɡɚ 
ɯɨɥɨɞɧɨɟ ɜɨɞɨɫɧɚɛɠɟɧɢɟ, 

ɪɭɛ 
11 192 11 192 11 192 11 192 11 192 11 192 11 192 11 192 11 192 11 192 11 192 11 192 11 192 11 192 

Ɂɚɬɪɚɬɵ ɧɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, ɪɭɛ 

12 437 12 437 12 437 12 437 12 437 12 437 12 437 12 437 12 437 12 437 12 437 12 437 12 437 12 437 

ɍɪɨɜɟɧɶ ɢɧɮɥɹɰɢɢ 1,04 1,04 1,04 1,04 1,04 1,04 1,04 1,04 1,04 1,04 1,04 1,04 1,04 1,04 

ɋɭɦɦɚɪɧɵɟ ɡɚɬɪɚɬɵ, ɪɭɛ. 5397599 5459778 5521958 5584138 5646317 5708497 5770676 5832856 5895035 5957215 6019395 6081574 6143754 6205933 

Ⱦɨɦ ɫɬɚɧɞɚɪɬɧɨɝɨ ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɹ 
ɉɨɤɚɡɚɬɟɥɶ 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 

ɋɬɨɢɦɨɫɬɶ ɨɝɪɚɠɞɚɸɳɟɣ 
ɤɨɧɫɬɪɭɤɰɢɢ, ɪɭɛ 

3 211 056 

Ʉɨɦɦɭɧɚɥɶɧɵɟ ɩɥɚɬɟɠɢ ɡɚ 
ɜɨɞɨɨɬɜɟɞɟɧɢɟ, ɪɭɛ 

7 160 7 160 7 160 7 160 7 160 7 160 7 160 7 160 7 160 7 160 7 160 7 160 7 160 7 160 

Ʉɨɦɦɭɧɚɥɶɧɵɟ ɩɥɚɬɟɠɢ ɡɚ 
ɯɨɥɨɞɧɨɟ ɜɨɞɨɫɧɚɛɠɟɧɢɟ, 

ɪɭɛ 
11 192 11 192 11 192 11 192 11 192 11 192 11 192 11 192 11 192 11 192 11 192 11 192 11 192 11 192 

Ʉɨɦɦɭɧɚɥɶɧɵɟ ɩɥɚɬɟɠɢ ɡɚ 
ɝɨɪɹɱɟɟ ɜɨɞɨɫɧɚɛɠɟɧɢɟ, 

ɪɭɛ 
18 651 18 651 18 651 18 651 18 651 18 651 18 651 18 651 18 651 18 651 18 651 18 651 18 651 18 651 

Ʉɨɦɦɭɧɚɥɶɧɵɟ ɩɥɚɬɟɠɢ ɧɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, ɪɭɛ 

7 200 7 200 7 200 7 200 7 200 7 200 7 200 7 200 7 200 7 200 7 200 7 200 7 200 7 200 

Ɍɜɟɪɞɨɟ ɬɨɩɥɢɜɨ ɞɥɹ ɩɟɱɢ, 
ɪɭɛ 

77 724 77 724 77 724 77 724 77 724 77 724 77 724 77 724 77 724 77 724 77 724 77 724 77 724 77 724 

ɍɪɨɜɟɧɶ ɢɧɮɥɹɰɢɢ 1,04 1,04 1,04 1,04 1,04 1,04 1,04 1,04 1,04 1,04 1,04 1,04 1,04 1,04 

ɋɭɦɦɚɪɧɵɟ ɡɚɬɪɚɬɵ, ɪɭɛ. 5003984 5123341 5242698 5362056 5481413 5600770 5720127 5839485 5958842 6078199 6197556 6316914 6436271 6555628 
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Ⱦɥɹ ɛɨɥɟɟ ɧɚɝɥɹɞɧɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɞɚɧɧɵɯ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɜ ɬɚɛɥɢɰɚɯ, 
ɧɟɨɛɯɨɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɝɪɚɮɢɤ (ɪɢɫɭɧɨɤ 5.1). 

 

 
Ɋɢɫɭɧɨɤ 5.1 – ɋɭɦɦɚɪɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɢ ɷɤɫɩɥɭɚɬɚɰɢɸ ɡɞɚɧɢɣ ɜ 

ɸɠɧɨɣ ɱɚɫɬɢ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ 
 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ 2021 ɝɨɞɭ ɡɚɬɪɚɬɵ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɢ ɷɤɫɩɥɭɚɬɚɰɢɸ 
ɞɨɦɚ ɫɨ ɫɬɚɧɞɚɪɬɧɵɦ ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɟɦ ɜ ɸɠɧɨɣ ɱɚɫɬɢ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ 
ɫɨɫɬɚɜɥɹɸɬ 3,3 ɦɥɪɞ. ɪɭɛ., ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɡɚɬɪɚɬɵ ɧɚ ɩɚɫɫɢɜɧɵɣ ɞɨɦ – 4,5 ɦɥɧ. 
ɪɭɛ. Ɉɞɧɚɤɨ ɤ 2042 ɝɨɞɭ ɩɚɫɫɢɜɧɵɣ ɞɨɦ ɨɤɭɩɢɬ ɡɚɬɪɚɬɵ ɢ ɫɬɚɧɟɬ ɷɤɨɧɨɦɢɱɟɫɤɢ 
ɰɟɥɟɫɨɨɛɪɚɡɧɟɟ, ɱɟɦ ɞɨɦ ɫɨ ɫɬɚɧɞɚɪɬɧɵɦ ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɟɦ, ɬɚɤ ɤɚɤ 
ɫɭɦɦɚɪɧɵɟ ɡɚɬɪɚɬɵ ɛɭɞɭɬ ɧɢɠɟ ɧɚ 6,6 ɬɵɫɹɱ ɪɭɛɥɟɣ, ɚ ɜ ɩɟɪɫɩɟɤɬɢɜɟ, ɤ 2048 
ɝɨɞɭ, ɪɚɡɧɢɰɚ ɦɟɠɞɭ ɫɭɦɦɚɪɧɵɦɢ ɡɚɬɪɚɬɚɦɢ ɜɵɪɚɫɬɟɬ ɞɨ 350 ɬɵɫɹɱɢ ɪɭɛɥɟɣ. 

Ⱦɚɥɟɟ ɧɟɨɛɯɨɞɢɦɨ ɨɰɟɧɢɬɶ ɨɛɳɢɟ ɡɚɬɪɚɬɵ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɸ «ɩɚɫɫɢɜɧɨɝɨ» ɞɨɦɚ ɢ ɞɨɦɚ ɫɨ ɫɬɚɧɞɚɪɬɧɵɦ ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɟɦ ɜ 
ɫɟɜɟɪɧɨɣ ɱɚɫɬɢ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ ɧɚ ɩɟɪɢɨɞ ɞɨ 2048 ɝɨɞɚ. Ɋɟɡɭɥɶɬɚɬɵ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 5.8-5.10. 
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Ɍɚɛɥɢɰɚ 5.8 – Ɉɛɳɢɟ ɡɚɬɪɚɬɵ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɢ ɷɤɫɩɥɭɚɬɚɰɢɸ ɜ ɫɟɜɟɪɧɨɣ ɱɚɫɬɢ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ ɫ 2021 ɩɨ 2034 ɝ. 
«ɉɚɫɫɢɜɧɵɣ» ɞɨɦ 

ɉɨɤɚɡɚɬɟɥɶ 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 
ɋɬɨɢɦɨɫɬɶ ɨɝɪɚɠɞɚɸɳɟɣ 

ɤɨɧɫɬɪɭɤɰɢɢ, ɪɭɛ 
5 825 457 

Ɋɟɦɨɧɬ ɢ ɨɛɫɥɭɠɢɜɚɧɢɟ 
ɬɟɩɥɨɜɨɝɨ ɧɚɫɨɫɚ (8% ɨɬ 

ɫɬɨɢɦɨɫɬɢ), ɪɭɛ. 
46 400 46 400 46 400 46 400 46 400 46 400 46 400 46 400 46 400 46 400 46 400 46 400 46 400 46 400 

Ʉɨɦɦɭɧɚɥɶɧɵɟ ɩɥɚɬɟɠɢ ɡɚ 
ɜɨɞɨɨɬɜɟɞɟɧɢɟ, ɪɭɛ 

22 555 22 555 22 555 22 555 22 555 22 555 22 555 22 555 22 555 22 555 22 555 22 555 22 555 22 555 

Ʉɨɦɦɭɧɚɥɶɧɵɟ ɩɥɚɬɟɠɢ ɡɚ 
ɯɨɥɨɞɧɨɟ ɜɨɞɨɫɧɚɛɠɟɧɢɟ, 

ɪɭɛ 
31 199 31 199 31 199 31 199 31 199 31 199 31 199 31 199 31 199 31 199 31 199 31 199 31 199 31 199 

Ɂɚɬɪɚɬɵ ɧɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, ɪɭɛ 

64 496 64 496 64 496 64 496 64 496 64 496 64 496 64 496 64 496 64 496 64 496 64 496 64 496 64 496 

ɍɪɨɜɟɧɶ ɢɧɮɥɹɰɢɢ 1,03 1,04 1,04 1,04 1,04 1,04 1,04 1,04 1,04 1,04 1,04 1,03 1,04 1,04 

ɋɭɦɦɚɪɧɵɟ ɡɚɬɪɚɬɵ, ɪɭɛ. 5995705 6166941 6338176 6509412 6680648 6851884 7023120 7194355 7365591 7536827 7708063 5995705 6166941 6338176 

Ⱦɨɦ ɫɬɚɧɞɚɪɬɧɨɝɨ ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɹ 
ɉɨɤɚɡɚɬɟɥɶ 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 

ɋɬɨɢɦɨɫɬɶ ɨɝɪɚɠɞɚɸɳɟɣ 
ɤɨɧɫɬɪɭɤɰɢɢ, ɪɭɛ 

4 602 287 

Ʉɨɦɦɭɧɚɥɶɧɵɟ ɩɥɚɬɟɠɢ ɡɚ 
ɜɨɞɨɨɬɜɟɞɟɧɢɟ, ɪɭɛ 

22 555 22 555 22 555 22 555 22 555 22 555 22 555 22 555 22 555 22 555 22 555 22 555 22 555 22 555 

Ʉɨɦɦɭɧɚɥɶɧɵɟ ɩɥɚɬɟɠɢ ɡɚ 
ɯɨɥɨɞɧɨɟ ɜɨɞɨɫɧɚɛɠɟɧɢɟ, 

ɪɭɛ 
31 199 31 199 31 199 31 199 31 199 31 199 31 199 31 199 31 199 31 199 31 199 31 199 31 199 31 199 

Ʉɨɦɦɭɧɚɥɶɧɵɟ ɩɥɚɬɟɠɢ ɡɚ 
ɝɨɪɹɱɟɟ ɜɨɞɨɫɧɚɛɠɟɧɢɟ, 

ɪɭɛ 
38 960 38 960 38 960 38 960 38 960 38 960 38 960 38 960 38 960 38 960 38 960 38 960 38 960 38 960 

Ʉɨɦɦɭɧɚɥɶɧɵɟ ɩɥɚɬɟɠɢ ɧɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, ɪɭɛ 

20 580 20 580 20 580 20 580 20 580 20 580 20 580 20 580 20 580 20 580 20 580 20 580 20 580 20 580 

Ɍɜɟɪɞɨɟ ɬɨɩɥɢɜɨ ɞɥɹ ɩɟɱɢ, 
ɪɭɛ 

111 760 111 760 111 760 111 760 111 760 111 760 111 760 111 760 111 760 111 760 111 760 111 760 111 760 111 760 

ɍɪɨɜɟɧɶ ɢɧɮɥɹɰɢɢ 1,03 1,04 1,04 1,04 1,04 1,04 1,04 1,04 1,04 1,04 1,04 1,04 1,04 1,04 

ɋɭɦɦɚɪɧɵɟ ɡɚɬɪɚɬɵ, ɪɭɛ. 4827342 5037941 5248541 5459141 5669740 5880340 6090939 6301539 6512138 6722738 6933338 7143937 7354537 7565136 
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Ɍɚɛɥɢɰɚ 5.9 – Ɉɛɳɢɟ ɡɚɬɪɚɬɵ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɢ ɷɤɫɩɥɭɚɬɚɰɢɸ ɜ ɫɟɜɟɪɧɨɣ ɱɚɫɬɢ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ ɫ 2035 ɩɨ 2048 ɝ. 
«ɉɚɫɫɢɜɧɵɣ» ɞɨɦ 

ɉɨɤɚɡɚɬɟɥɶ 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 
ɋɬɨɢɦɨɫɬɶ ɨɝɪɚɠɞɚɸɳɟɣ 

ɤɨɧɫɬɪɭɤɰɢɢ, ɪɭɛ. 
5 825 457 

Ɋɟɦɨɧɬ ɢ ɨɛɫɥɭɠɢɜɚɧɢɟ 
ɬɟɩɥɨɜɨɝɨ ɧɚɫɨɫɚ (8% ɨɬ 

ɫɬɨɢɦɨɫɬɢ), ɪɭɛ. 
46 400 46 400 46 400 46 400 46 400 46 400 46 400 46 400 46 400 46 400 46 400 46 400 46 400 46 400 

Ʉɨɦɦɭɧɚɥɶɧɵɟ ɩɥɚɬɟɠɢ ɡɚ 
ɜɨɞɨɨɬɜɟɞɟɧɢɟ, ɪɭɛ. 

22 555 22 555 22 555 22 555 22 555 22 555 22 555 22 555 22 555 22 555 22 555 22 555 22 555 22 555 

Ʉɨɦɦɭɧɚɥɶɧɵɟ ɩɥɚɬɟɠɢ ɡɚ 
ɯɨɥɨɞɧɨɟ ɜɨɞɨɫɧɚɛɠɟɧɢɟ, 

ɪɭɛ. 
31 199 31 199 31 199 31 199 31 199 31 199 31 199 31 199 31 199 31 199 31 199 31 199 31 199 31 199 

Ɂɚɬɪɚɬɵ ɧɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, ɪɭɛ. 

64 496 64 496 64 496 64 496 64 496 64 496 64 496 64 496 64 496 64 496 64 496 64 496 64 496 64 496 

ɍɪɨɜɟɧɶ ɢɧɮɥɹɰɢɢ 1,04 1,04 1,04 1,04 1,04 1,04 1,04 1,04 1,04 1,04 1,04 1,04 1,04 1,04 

ɋɭɦɦɚɪɧɵɟ ɡɚɬɪɚɬɵ, ɪɭɛ. 8393006 8564241 8735477 8906713 9077949 9249185 9420420 9591656 9762892 9934128 10105363 10276599 10447835 10619071 

Ⱦɨɦ ɫɬɚɧɞɚɪɬɧɨɝɨ ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɹ 
ɉɨɤɚɡɚɬɟɥɶ 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 

ɋɬɨɢɦɨɫɬɶ ɨɝɪɚɠɞɚɸɳɟɣ 
ɤɨɧɫɬɪɭɤɰɢɢ, ɪɭɛ. 

4 602 287 

Ʉɨɦɦɭɧɚɥɶɧɵɟ ɩɥɚɬɟɠɢ ɡɚ 
ɜɨɞɨɨɬɜɟɞɟɧɢɟ, ɪɭɛ. 

22 555 22 555 22 555 22 555 22 555 22 555 22 555 22 555 22 555 22 555 22 555 22 555 22 555 22 555 

Ʉɨɦɦɭɧɚɥɶɧɵɟ ɩɥɚɬɟɠɢ ɡɚ 
ɯɨɥɨɞɧɨɟ ɜɨɞɨɫɧɚɛɠɟɧɢɟ, 

ɪɭɛ. 
31 199 31 199 31 199 31 199 31 199 31 199 31 199 31 199 31 199 31 199 31 199 31 199 31 199 31 199 

Ʉɨɦɦɭɧɚɥɶɧɵɟ ɩɥɚɬɟɠɢ ɡɚ 
ɝɨɪɹɱɟɟ ɜɨɞɨɫɧɚɛɠɟɧɢɟ, 

ɪɭɛ. 
38 960 38 960 38 960 38 960 38 960 38 960 38 960 38 960 38 960 38 960 38 960 38 960 38 960 38 960 

Ʉɨɦɦɭɧɚɥɶɧɵɟ ɩɥɚɬɟɠɢ ɧɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, ɪɭɛ. 

20 580 20 580 20 580 20 580 20 580 20 580 20 580 20 580 20 580 20 580 20 580 20 580 20 580 20 580 

Ɍɜɟɪɞɨɟ ɬɨɩɥɢɜɨ ɞɥɹ ɩɟɱɢ, 
ɪɭɛ. 

111 760 111 760 111 760 111 760 111 760 111 760 111 760 111 760 111 760 111 760 111 760 111 760 111 760 111 760 

ɍɪɨɜɟɧɶ ɢɧɮɥɹɰɢɢ 1,04 1,04 1,04 1,04 1,04 1,04 1,04 1,04 1,04 1,04 1,04 1,04 1,04 1,04 

ɋɭɦɦɚɪɧɵɟ ɡɚɬɪɚɬɵ, ɪɭɛ. 7775736 7986335 8196935 8407535 8618134 8828734 9039333 9249933 9460533 9671132 9881732 10092331 10302931 10513530 
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Ɍɚɛɥɢɰɚ 5.10 – Ɉɛɳɢɟ ɡɚɬɪɚɬɵ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɢ ɷɤɫɩɥɭɚɬɚɰɢɸ ɜ ɫɟɜɟɪɧɨɣ ɱɚɫɬɢ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ ɫ 2049 ɩɨ 2057 ɝ. 
«ɉɚɫɫɢɜɧɵɣ» ɞɨɦ 

ɉɨɤɚɡɚɬɟɥɶ 2049 2050 2051 2052 2053 2054 2055 2056 2057 
ɋɬɨɢɦɨɫɬɶ ɨɝɪɚɠɞɚɸɳɟɣ 

ɤɨɧɫɬɪɭɤɰɢɢ, ɪɭɛ. 
5 825 457 

Ɋɟɦɨɧɬ ɢ ɨɛɫɥɭɠɢɜɚɧɢɟ ɬɟɩɥɨɜɨɝɨ 
ɧɚɫɨɫɚ (8% ɨɬ ɫɬɨɢɦɨɫɬɢ), ɪɭɛ. 46 400 46 400 46 400 46 400 46 400 46 400 46 400 46 400 46 400 

Ʉɨɦɦɭɧɚɥɶɧɵɟ ɩɥɚɬɟɠɢ ɡɚ 
ɜɨɞɨɨɬɜɟɞɟɧɢɟ, ɪɭɛ. 

22 555 22 555 22 555 22 555 22 555 22 555 22 555 22 555 22 555 

Ʉɨɦɦɭɧɚɥɶɧɵɟ ɩɥɚɬɟɠɢ ɡɚ ɯɨɥɨɞɧɨɟ 
ɜɨɞɨɫɧɚɛɠɟɧɢɟ, ɪɭɛ. 

31 199 31 199 31 199 31 199 31 199 31 199 31 199 31 199 31 199 

Ɂɚɬɪɚɬɵ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, ɪɭɛ. 64 496 64 496 64 496 64 496 64 496 64 496 64 496 64 496 64 496 

ɍɪɨɜɟɧɶ ɢɧɮɥɹɰɢɢ 1,04 1,04 1,04 1,04 1,04 1,04 1,04 1,04 1,04 

ɋɭɦɦɚɪɧɵɟ ɡɚɬɪɚɬɵ, ɪɭɛ. 10 790 306 10 961 542 11 132 778 11 304 014 11 475 250 11 646 485 11 817 721 11 988 957 12 160 193 

Ⱦɨɦ ɫɬɚɧɞɚɪɬɧɨɝɨ ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɹ 
ɉɨɤɚɡɚɬɟɥɶ 2049 2050 2051 2052 2053 2054 2055 2056 2057 

ɋɬɨɢɦɨɫɬɶ ɨɝɪɚɠɞɚɸɳɟɣ 
ɤɨɧɫɬɪɭɤɰɢɢ, ɪɭɛ. 

4 602 287 

Ʉɨɦɦɭɧɚɥɶɧɵɟ ɩɥɚɬɟɠɢ ɡɚ 
ɜɨɞɨɨɬɜɟɞɟɧɢɟ, ɪɭɛ. 

22 555 22 555 22 555 22 555 22 555 22 555 22 555 22 555 22 555 

Ʉɨɦɦɭɧɚɥɶɧɵɟ ɩɥɚɬɟɠɢ ɡɚ ɯɨɥɨɞɧɨɟ 
ɜɨɞɨɫɧɚɛɠɟɧɢɟ, ɪɭɛ. 

31 199 31 199 31 199 31 199 31 199 31 199 31 199 31 199 31 199 

Ʉɨɦɦɭɧɚɥɶɧɵɟ ɩɥɚɬɟɠɢ ɡɚ ɝɨɪɹɱɟɟ 
ɜɨɞɨɫɧɚɛɠɟɧɢɟ, ɪɭɛ. 

38 960 38 960 38 960 38 960 38 960 38 960 38 960 38 960 38 960 

Ʉɨɦɦɭɧɚɥɶɧɵɟ ɩɥɚɬɟɠɢ ɧɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, ɪɭɛ. 

20 580 20 580 20 580 20 580 20 580 20 580 20 580 20 580 20 580 

Ɍɜɟɪɞɨɟ ɬɨɩɥɢɜɨ ɞɥɹ ɩɟɱɢ, ɪɭɛ. 111 760 111 760 111 760 111 760 111 760 111 760 111 760 111 760 111 760 

ɍɪɨɜɟɧɶ ɢɧɮɥɹɰɢɢ 1,04 1,04 1,04 1,04 1,04 1,04 1,04 1,04 1,04 

ɋɭɦɦɚɪɧɵɟ ɡɚɬɪɚɬɵ, ɪɭɛ. 10 724 130 10 934 730 11 145 329 11 355 929 11 566 528 11 777 128 11 987 727 12 198 327 12 408 927 

  



ɂɫɩɨɥɶɡɭɹ ɞɚɧɧɵɟ ɬɚɛɥɢɰ 5.8-5.10 ɛɵɥ ɫɨɫɬɚɜɥɟɧ ɝɪɚɮɢɤ ɨɤɭɩɚɟɦɨɫɬɢ 
ɩɚɫɫɢɜɧɨɝɨ ɞɨɦɚ ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɞɨɦɨɦ ɫɬɚɧɞɚɪɬɧɨɝɨ ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɹ ɧɚ 
ɩɟɪɢɨɞ ɞɨ 2057 ɝɨɞɚ (ɪɢɫɭɧɨɤ 5.2). 

 

 
Ɋɢɫɭɧɨɤ 5.2 – ɋɭɦɦɚɪɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɢ ɷɤɫɩɥɭɚɬɚɰɢɸ ɡɞɚɧɢɣ ɜ 

ɫɟɜɟɪɧɨɣ ɱɚɫɬɢ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ 
 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ 2021 ɝɨɞɭ ɡɚɬɪɚɬɵ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɢ ɷɤɫɩɥɭɚɬɚɰɢɸ 
ɞɨɦɚ ɫɨ ɫɬɚɧɞɚɪɬɧɵɦ ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɟɦ ɜ ɫɟɜɟɪɧɨɣ ɱɚɫɬɢ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ 
ɤɪɚɹ ɫɨɫɬɚɜɥɹɸɬ 4,8 ɦɥɧ. ɪɭɛ., ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɡɚɬɪɚɬɵ ɧɚ ɩɚɫɫɢɜɧɵɣ ɞɨɦ – ɩɨɱɬɢ 
6 ɦɥɧ. ɪɭɛ. Ɉɞɧɚɤɨ ɤ 2051 ɝɨɞɭ ɩɚɫɫɢɜɧɵɣ ɞɨɦ ɨɤɭɩɢɬ ɡɚɬɪɚɬɵ ɢ ɫɬɚɧɟɬ 
ɷɤɨɧɨɦɢɱɟɫɤɢ ɰɟɥɟɫɨɨɛɪɚɡɧɟɟ, ɱɟɦ ɞɨɦ ɫɨ ɫɬɚɧɞɚɪɬɧɵɦ ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɟɦ, 
ɬɚɤ ɤɚɤ ɫɭɦɦɚɪɧɵɟ ɡɚɬɪɚɬɵ ɛɭɞɭɬ ɧɢɠɟ ɧɚ 12,5 ɬɵɫɹɱ ɪɭɛɥɟɣ, ɚ ɜ ɩɟɪɫɩɟɤɬɢɜɟ, ɤ 
2057 ɝɨɞɭ, ɪɚɡɧɢɰɚ ɦɟɠɞɭ ɫɭɦɦɚɪɧɵɦɢ ɡɚɬɪɚɬɚɦɢ ɜɵɪɚɫɬɟɬ ɞɨ 250 ɬɵɫɹɱɢ 
ɪɭɛɥɟɣ. 

ɉɨɞɜɨɞɹ ɢɬɨɝ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɩɚɫɫɢɜɧɨɝɨ ɞɨɦɚ 
ɤɚɤ ɜ ɸɠɧɨɣ, ɬɚɤ ɢ ɜ ɫɟɜɟɪɧɨɣ ɱɚɫɬɢ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ ɜɨɡɦɨɠɧɨ, ɚ ɜ 
ɩɟɪɫɩɟɤɬɢɜɟ, ɫɨɜɨɤɭɩɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɢ ɷɤɫɩɥɭɚɬɚɰɢɸ ɨɤɭɩɹɬ ɜɫɟ 
ɩɟɪɜɨɧɚɱɚɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ.  
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ɇɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ ɨɫɧɨɜɧɵɟ ɪɚɰɢɨɧɚɥɶɧɵɟ ɩɪɨɟɤɬɧɵɟ 

ɪɟɲɟɧɢɹ ɩɚɫɫɢɜɧɨɝɨ ɞɨɦɨɫɬɪɨɟɧɢɹ ɞɥɹ ɭɫɥɨɜɢɣ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ; 
Ɉɫɭɳɟɫɬɜɥɟɧ ɚɧɚɥɢɡ ɪɟɡɭɥɶɬɚɬɨɜ, ɩɨɥɭɱɟɧɧɵɯ ɜɨ ɜɪɟɦɹ ɩɪɨɜɟɞɟɧɢɹ 

ɱɢɫɥɟɧɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ, ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɤɨɬɨɪɵɯ ɞɥɹ ɸɠɧɨɣ ɱɚɫɬɢ 
Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ ɭɞɚɥɨɫɶ ɞɨɫɬɢɱɶ ɩɨɤɚɡɚɬɟɥɟɣ ɞɨɦɚ ɩɚɫɫɢɜɧɨɝɨ 
ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɹ; 

Ɋɚɡɪɚɛɨɬɚɧɵ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɤɨɧɫɬɪɭɤɬɢɜɧɵɦ ɢ ɢɧɠɟɧɟɪɧɵɦ ɪɟɲɟɧɢɹɦ 
ɧɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɨɰɟɧɤɢ. Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ 
ɧɟɨɛɯɨɞɢɦɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɢ, ɫɥɟɞɭɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɫɥɨɣ ɭɬɟɩɥɟɧɢɹ ɩɨɜɟɪɯ ɤɚɪɤɚɫɚ ɡɞɚɧɢɹ, ɚ ɬɚɤɠɟ ɜ ɤɚɱɟɫɬɜɟ 
ɢɧɠɟɧɟɪɧɵɯ ɫɢɫɬɟɦ ɨɫɭɳɟɫɬɜɢɬɶ ɭɫɬɪɨɣɫɬɜɨ ɝɟɨɬɟɪɦɚɥɶɧɨɝɨ ɬɟɩɥɨɜɨɝɨ ɧɚɫɨɫɚ 
ɢ ɩɪɢɬɨɱɧɨ-ɜɵɬɹɠɧɨɣ ɜɟɧɬɢɥɹɰɢɢ ɫ ɪɟɤɭɩɟɪɚɰɢɟɣ ɪɨɬɨɪɧɨɝɨ ɬɢɩɚ. 

Ⱦɚɧɧɵɣ ɜɢɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɦɨɠɟɬ ɛɵɬɶ ɜɨɫɬɪɟɛɨɜɚɧ ɜ ɨɛɟɢɯ ɱɚɫɬɹɯ 
Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ. ɋ ɭɱɟɬɨɦ ɫɪɨɤɚ ɫɥɭɠɛɵ ɨɛɨɪɭɞɨɜɚɧɢɹ – 30 ɥɟɬ, 
ɩɪɢɦɟɧɹɟɦɵɟ ɬɟɯɧɨɥɨɝɢɢ ɩɨɡɜɨɥɹɬ ɞɨɛɢɬɶɫɹ ɫɧɢɠɟɧɢɹ ɜɪɟɞɧɵɯ ɜɵɛɪɨɫɨɜ ɩɪɢ 
ɪɚɜɧɵɯ ɡɚɬɪɚɬɚɯ ɞɥɹ ɋɟɜɟɪɧɨɣ ɱɚɫɬɢ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ. Ⱦɥɹ ɸɠɧɨɣ ɱɚɫɬɢ 
Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ ɞɚɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɩɨɦɢɦɨ ɭɦɟɧɶɲɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ 
ɜɵɛɪɨɫɨɜ, ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɦɨɝɭɬ ɨɛɟɫɩɟɱɢɬɶ ɷɤɨɧɨɦɢɸ ɡɚɬɪɚɬ ɧɚ ɨɬɨɩɥɟɧɢɟ ɜ 
ɩɟɪɫɩɟɤɬɢɜɟ, ɬ. ɤ. ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɢɡɧɚɱɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ ɫɨɫɬɚɜɢɬ 20 ɥɟɬ. 
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Ʌɨɤɚɥɶɧɵɟ ɫɦɟɬɧɵɟ ɪɚɫɱɟɬɵ 
 

  



Ʌɨɤɚɥɶɧɨ-ɫɦɟɬɧɵɣ ɪɚɫɱɟɬ №1 ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ «ɉɚɫɫɢɜɧɨɝɨ» ɞɨɦɚ ɜ ɸɠɧɨɣ ɱɚɫɬɢ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ 

№ 
ɩɩ 

Ɉɛɨɫɧɨɜɚɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ ȿɞ. ɢɡɦ. Ʉɨɥ. 
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Ɋɚɡɞɟɥ 1. Ɏɭɧɞɚɦɟɧɬ 

1 ɌȿɊ05-01-029-01 
ɉɪ.Ɇɢɧɫɬɪɨɹ 
Кɪɚɫɧɨɹɪ.ɤɪ. ɨɬ 
12.11.10 №237-Ɉ 

ɍɫɬɪɨɣɫɬɜɨ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ 
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1 ɝɪɭɩɩɵ ɞɢɚɦɟɬɪɨɦ ɞɨ 600 ɦɦ, 
ɞɥɢɧɚ ɫɜɚɣ ɞɨ 12 ɦ 

1 ɦ3 
ɤɨɧɫɬɪɭɤɬɢ
ɜɧɨɝɨ 
ɨɛɴɟɦɚ ɫɜɚɣ 

40 1216,66 29,58 166,02 12,08 48666 1183 6641 483 

ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ 1 Ɏɭɧɞɚɦɟɧɬ 357413    

Ɋɚɡɞɟɥ 2. ɋɬɟɧɵ 

2 ɌȿɊ10-01-011-02 
ɉɪ.Ɇɢɧɫɬɪɨɹ 
Кɪɚɫɧɨɹɪ.ɤɪ. ɨɬ 
12.11.10 №237-Ɉ 

ɍɫɬɪɨɣɫɬɜɨ ɫɬɟɧ ɤɚɪɤɚɫɧɨ-
ɩɥɢɬɧɵɯ ɫ ɡɚɩɨɥɧɟɧɢɟɦ ɤɚɪɤɚɫɚ 
ɭɬɟɩɥɢɬɟɥɟɦ ɢɡ ɫɬɟɤɥɨɜɚɬɵ 
6 554,37 = 13 240,94 - 9,79 x 
683,00 

100 ɦ2 ɫɬɟɧ 
(ɡɚ ɜɵɱɟɬɨɦ 
ɩɪɨɟɦɨɜ) 

2,407 
240,7 / 
100 

6554,37 1403,0
4 

350,35 12,93 15776 3377 843 31 

ɍɞ 1. 101-0773 ɉɥɢɬɵ ɮɢɛɪɨɥɢɬɨɜɵɟ ɧɚ 
ɩɨɪɬɥɚɧɞɰɟɦɟɧɬɟ ɦɚɪɤɢ 300, 
ɬɨɥщɢɧɨɣ 50 ɦɦ 

ɦ3 9,79 
23,56 

683    16091,48    

3 ɉɪɚɣɫ Ʌɟɪɭɚ 
Ɇɟɪɥɟɧ 

ɗɤɫɬɪɭɞɢɪɨɜɚɧɧɵɣ 
ɩɟɧɨɩɨɥɢɫɬɢɪɨɥ Thermit, 1 
ɦ3.=7029ɪ./1,2/5,2=1126,44 ɪ 

ɦ3 96,28 
240,7*
0,4 

1126,44    108454    

4 ɌȿɊ26-01-055-01 
ɉɪ.Ɇɢɧɫɬɪɨɹ 
Кɪɚɫɧɨɹɪ.ɤɪ. ɨɬ 
12.11.10 №237-Ɉ 

ɍɫɬɚɧɨɜɤɚ ɩɚɪɨɢɡɨɥɹɰɢɨɧɧɨɝɨ 
ɫɥɨɹ ɢɡ ɩɥɟɧɤɢ ɩɨɥɢɷɬɢɥɟɧɨɜɨɣ 

100 ɦ2 
ɩɨɜɟɪɯɧɨɫɬ
ɢ ɩɨɤɪɵɬɢɹ 
ɢɡɨɥɹɰɢɢ 

2,407 
240,7 / 
100 

8266,33 965,16 37,03  19897 2323 89  

ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ 2 ɋɬɟɧɵ 1022908    

  



95 
 

ɉɪɨɞɨɥɠɟɧɢɟ ɅɋɊ №1 
1 2 3 4 5 6 7 8 9 10 11 12 13 
Ɋɚɡɞɟɥ 3. ɉɟɪɟɤɪɵɬɢɹ 
5 ɌȿɊ10-01-021-09 

ɉɪ.Ɇɢɧɫɬɪɨɹ 
Кɪɚɫɧɨɹɪ.ɤɪ. ɨɬ 
12.11.10 №237-Ɉ 

ɍɫɬɪɨɣɫɬɜɨ ɩɟɪɟɤɪɵɬɢɣ ɫ 
ɭɤɥɚɞɤɨɣ ɛɚɥɨɤ ɩɨ ɫɬɟɧɚɦ 
ɧɟɪɭɛɥɟɧɵɦ ɫ ɧɚɤɚɬɨɦ ɢɡ 
ɳɢɬɨɜ 

100 ɦ2 
ɩɟɪɟɤɪɵɬɢɣ 

2,6508 
(88.36*3) 
/ 100 

15863,9
4 

934,68 760,88 47,85 42052 2478 2017 127 

6 ɉɪɚɣɫ Ʌɟɪɭɚ 
Ɇɟɪɥɟɧ 

ɗɤɫɬɪɭɞɢɪɨɜɚɧɧɵɣ 
ɩɟɧɨɩɨɥɢɫɬɢɪɨɥ Thermit, 1 
ɦ3.=7029ɪ./1,2/5,2=1126,44 ɪ 

ɦ3 83,942 
88.36*2*0
.35+88.36
*0.25 

1126,44    94556    

7 ɌȿɊ11-01-035-04 
ɉɪ.Ɇɢɧɫɬɪɨɹ 
Кɪɚɫɧɨɹɪ.ɤɪ. ɨɬ 
12.11.10 №237-Ɉ 

ɍɫɬɪɨɣɫɬɜɨ ɩɨɤɪɵɬɢɣ ɢɡ ɩɥɢɬ 
ɞɪɟɜɟɫɧɨɫɬɪɭɠɟɱɧɵɯ 

100 ɦ2 
ɩɨɤɪɵɬɢɹ 

1,7672 
(88.36*2) 
/ 100 

2866,96 475,05 143,01 8,62 5066 840 253 15 

ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ 3 ɉɟɪɟɤɪɵɬɢɹ 911165    
Ɋɚɡɞɟɥ 4. Ʉɪɵɲɚ 
8 ɌȿɊ10-01-002-01 

ɉɪ.Ɇɢɧɫɬɪɨɹ 
Кɪɚɫɧɨɹɪ.ɤɪ. ɨɬ 
12.11.10 №237-Ɉ 

ɍɫɬɚɧɨɜɤɚ ɫɬɪɨɩɢɥ 1 ɦ3 
ɞɪɟɜɟɫɢɧɵ ɜ 
ɤɨɧɫɬɪɭɤɰɢ
ɢ 

2,4 2330,77 230,3 57,31 2,23 5594 553 138 5 

9 ɌȿɊ12-01-001-05 
ɉɪ.Ɇɢɧɫɬɪɨɹ 
Кɪɚɫɧɨɹɪ.ɤɪ. ɨɬ 
12.11.10 №237-Ɉ 

ɍɫɬɪɨɣɫɬɜɨ ɤɪɨɜɟɥɶ ɫɤɚɬɧɵɯ ɢɡ 
ɧɚɩɥɚɜɥɹɟɦɵɯ ɦɚɬɟɪɢɚɥɨɜ ɜ ɞɜɚ 
ɫɥɨɹ 

100 ɦ2 
ɤɪɨɜɥɢ 

1,23704 
(88.36*1.
4) / 100 

8798,14 170,2 61,71 2,97 10884 211 76 4 

ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ 4 Ʉɪɵɲɚ 123563    
Ɋɚɡɞɟɥ 5. Ɉɤɧɚ 
10 ɌȿɊ10-01-027-10 

ɉɪ.Ɇɢɧɫɬɪɨɹ 
Кɪɚɫɧɨɹɪ.ɤɪ. ɨɬ 
12.11.10 №237-Ɉ 

ɍɫɬɚɧɨɜɤɚ ɜ ɠɢɥɵɯ ɢ 
ɨɛɳɟɫɬɜɟɧɧɵɯ ɡɞɚɧɢɹɯ ɛɥɨɤɨɜ 
ɨɤɨɧɧɵɯ ɫ ɩɟɪɟɩɥɟɬɚɦɢ 
ɫɩɚɪɟɧɧɵɦɢ ɜ ɫɬɟɧɚɯ 
ɞɟɪɟɜɹɧɧɵɯ ɧɟɪɭɛɥɟɧɵɯ 
ɩɥɨɳɚɞɶɸ ɩɪɨɟɦɚ ɛɨɥɟɟ 2 ɦ2 

100 ɦ2 
ɩɪɨɟɦɨɜ 

0,225 
(1.5*1.5*
10) / 100 

55013,1
8 

1494,9
5 

616,53  12378 336 139  

ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ 5 Ɉɤɧɚ 80875    
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ɉɪɨɞɨɥɠɟɧɢɟ ɅɋɊ №1 
1 2 3 4 5 6 7 8 9 10 11 12 13 
Ɋɚɡɞɟɥ 6. Ⱦɜɟɪɢ 
11 ɌȿɊ10-04-013-02 

ɉɪ.Ɇɢɧɫɬɪɨɹ 
Кɪɚɫɧɨɹɪ.ɤɪ. ɨɬ 
12.11.10 №237-Ɉ 

ɍɫɬɚɧɨɜɤɚ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɞɜɟɪɧɵɯ 
ɤɨɪɨɛɨɤ ɫ ɧɚɜɟɫɤɨɣ ɞɜɟɪɧɵɯ 
ɩɨɥɨɬɟɧ 

100 ɦ2 
ɩɪɨɟɦɨɜ 

0,0189 
(0,9*2,1) / 
100 

28691,1
9 

1851,4
7 

528,51 21,99 542 35 10  

ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ 6 Ⱦɜɟɪɢ 4526    
Ɋɚɡɞɟɥ 7. ɋɚɧɢɬɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɟ ɩɪɢɛɨɪɵ 
12 ɌȿɊ16-04-001-01 

ɉɪ.Ɇɢɧɫɬɪɨɹ 
Кɪɚɫɧɨɹɪ.ɤɪ. ɨɬ 
12.11.10 №237-Ɉ 

ɉɪɨɤɥɚɞɤɚ ɬɪɭɛɨɩɪɨɜɨɞɨɜ 
ɤɚɧɚɥɢɡɚɰɢɢ ɢɡ ɩɨɥɢɷɬɢɥɟɧɨɜɵɯ 
ɬɪɭɛ ɜɵɫɨɤɨɣ ɩɥɨɬɧɨɫɬɢ 
ɞɢɚɦɟɬɪɨɦ 50 ɦɦ 

100 ɦ 
ɬɪɭɛɨɩɪɨ
ɜɨɞɚ 

0,4 
40 / 100 

4773,75 732,34 18,82 0,3 1910 293 8  

13 ɌȿɊ16-04-002-05 
ɉɪ.Ɇɢɧɫɬɪɨɹ 
Кɪɚɫɧɨɹɪ.ɤɪ. ɨɬ 
12.11.10 №237-Ɉ 

ɉɪɨɤɥɚɞɤɚ ɬɪɭɛɨɩɪɨɜɨɞɨɜ 
ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢɡ ɧɚɩɨɪɧɵɯ 
ɩɨɥɢɷɬɢɥɟɧɨɜɵɯ ɬɪɭɛ ɧɢɡɤɨɝɨ 
ɞɚɜɥɟɧɢɹ ɫɪɟɞɧɟɝɨ ɬɢɩɚ ɧɚɪɭɠɧɵɦ 
ɞɢɚɦɟɬɪɨɦ 50 ɦɦ 

100 ɦ 
ɬɪɭɛɨɩɪɨ
ɜɨɞɚ 

0,65 
65 / 100 

4950,44 1613,3
3 

1499,48 200,0
2 

3218 1049 975 130 

14 ɌȿɊ20-06-015-02 
ɉɪ.Ɇɢɧɫɬɪɨɹ 
Кɪɚɫɧɨɹɪ.ɤɪ. ɨɬ 
12.11.10 №237-Ɉ 

ɍɫɬɚɧɨɜɤɚ ɩɪɢɬɨɱɧɨ-ɜɵɬɹɠɧɨɣ 
ɜɟɧɬɢɥɹɰɢɢ 

1 ɚɝɪɟɝɚɬ 1 363,12 180,99 95,15 3,42 363 181 95 3 

15 ɉɪɚɣɫ YanVent ɉɪɢɬɨɱɧɨ-ɜɵɬɹɠɧɚɹ ɭɫɬɚɧɨɜɤɚ 
ȼɟɧɬɫ ȼɍɌ Ɋ 700 ɗȽ ȿɋ, 1 
ɲɬ.=178000ɪ./1,2/5,2=28 525,64 ɪ 

ɲɬ. 1 28525,6
4 

   28526    

16 ɌȿɊ18-05-001-05 
ɉɪ.Ɇɢɧɫɬɪɨɹ 
Кɪɚɫɧɨɹɪ.ɤɪ. ɨɬ 
12.11.10 №237-Ɉ 

ɍɫɬɚɧɨɜɤɚ ɧɚɫɨɫɨɜ ɰɟɧɬɪɨɛɟɠɧɵɯ 
ɫ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɦ, ɦɚɫɫɚ 
ɚɝɪɟɝɚɬɚ ɞɨ 0,75 ɬ 
1 273,50 = 12 922,34 - 1 x 11 648,84 

1 ɧɚɫɨɫ 1 1273,5 360,88 118,98 4,01 1274 361 119 4 

ɍɞ 1. 301-1498 ɇɚɫɨɫɵ ɰɟɧɬɪɨɛɟɠɧɵɟ 90/85 ɫ 
ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɦ А2-81-2 
ɦɚɫɫɨɣ ɚɝɪɟɝɚɬɚ ɞɨ 0,75 ɬ 

ɤɨɦɩɥ. 1 
1 

11648,8
4 

   11648,84    

17 ɉɪɚɣɫ ɏɨɥɨɞɈɤ Ɍɟɩɥɨɜɨɣ ɧɚɫɨɫ ɝɟɨɬɟɪɦɚɥɶɧɵɣ 
TERMEX Energy PRO 24, 1 
ɲɬ.=568 800ɪ./1,2/5,2=91 153,85 ɪ 

ɲɬ. 1 91153,8
5 

   91154    

ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ 7 ɋɚɧɢɬɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɟ ɩɪɢɛɨɪɵ 768136    
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Ɉɤɨɧɱɚɧɢɟ ɅɋɊ №1 
1 2 3 4 5 6 7 8 9 10 11 12 13 
ɂɌɈȽɂ ɉɈ ɋɆȿɌȿ: 
ɂɬɨɝɨ ɩɪɹɦɵɟ ɡɚɬɪɚɬɵ ɩɨ ɫɦɟɬɟ ɜ ɛɚɡɢɫɧɵɯ ɰɟɧɚɯ 490310 13220 11403 802 

ɂɬɨɝɨ ɩɪɹɦɵɟ ɡɚɬɪɚɬɵ ɩɨ ɫɦɟɬɟ ɫ ɭɱɟɬɨɦ ɢɧɞɟɤɫɨɜ, ɜ ɬɟɤɭɳɢɯ ɰɟɧɚɯ (ɂɧɞɟɤɫɵ ɧɚ 3 ɤɜɚɪɬɚɥ 2020ɝ. Ɉɛɳɟɨɬɪɚɫɥɟɜɨɟ 
ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɈɁɉ=21,32; ɗɆ-ɁɉɆ=7,69; ɁɉɆ=21,32; ɆȺɌ=5,2) 

2802043 281851 98620 17099 

ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ 300309    

ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ 166229    

ɂɬɨɝɢ ɩɨ ɫɦɟɬɟ:     

ɋɜɚɣɧɵɟ ɪɚɛɨɬɵ 357413    

Ⱦɟɪɟɜɹɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ 738318    

ɉɪɨɱɢɟ ɪɟɦɨɧɬɧɨ-ɫɬɪɨɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ 1677988    

Ɍɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɟ ɪɚɛɨɬɵ 210964    

ɉɨɥɵ 70796    

Ʉɪɨɜɥɢ 67302    

ɋɚɧɬɟɯɧɢɱɟɫɤɢɟ ɪɚɛɨɬɵ - ɜɧɭɬɪɟɧɧɢɟ (ɬɪɭɛɨɩɪɨɜɨɞɵ, ɜɨɞɨɩɪɨɜɨɞ, ɤɚɧɚɥɢɡɚɰɢɹ, ɨɬɨɩɥɟɧɢɟ, ɝɚɡɨɫɧɚɛɠɟɧɢɟ, ɜɟɧɬɢɥɹɰɢɹ ɢ 
ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɟ ɜɨɡɞɭɯɚ) 

145800    

ɂɬɨɝɨ 3268581    

ȼ ɬɨɦ ɱɢɫɥɟ:     

Ɇɚɬɟɪɢɚɥɵ 2421572    

Ɇɚɲɢɧɵ ɢ ɦɟɯɚɧɢɡɦɵ 98620    

ɎɈɌ 298950    

ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ 300309    

ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ 166229    

ɇȾɋ 20% 653716,2    

ȼɋȿȽɈ ɩɨ ɫɦɟɬɟ 3922297    
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Ʌɨɤɚɥɶɧɨ-ɫɦɟɬɧɵɣ ɪɚɫɱɟɬ №2 ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɞɨɦɚ ɫɨ ɫɬɚɧɞɚɪɬɧɵɦ ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɟɦ ɜ ɸɠɧɨɣ ɱɚɫɬɢ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ 

№ 
ɩɩ 

Ɉɛɨɫɧɨɜɚɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ ȿɞ. ɢɡɦ. Ʉɨɥ. 

ɋɬɨɢɦɨɫɬɶ ɟɞɢɧɢɰɵ, ɪɭɛ. Ɉɛɳɚɹ ɫɬɨɢɦɨɫɬɶ, ɪɭɛ. 

ȼɫɟɝɨ 
ȼ ɬɨɦ ɱɢɫɥɟ 

ȼɫɟɝɨ 
ȼ ɬɨɦ ɱɢɫɥɟ 

Ɉɫɧ.Ɂ/
ɩ 

ɗɤ.Ɇɚ
ɲ. 

Ɂ/ɩɆɟ
ɯ 

Ɉɫɧ.Ɂ/
ɩ 

ɗɤ.Ɇɚ
ɲ. 

Ɂ/ɩɆɟ
ɯ 

1 2 3 4 5 6 7 8 9 10 11 12 13 
Ɋɚɡɞɟɥ 1. Ɏɭɧɞɚɦɟɧɬ 
1 ɌȿɊ05-01-029-01 

ɉɪ.Ɇɢɧɫɬɪɨɹ 
Кɪɚɫɧɨɹɪ.ɤɪ. ɨɬ 
12.11.10 №237-Ɉ 

ɍɫɬɪɨɣɫɬɜɨ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ 
ɛɭɪɨɧɚɛɢɜɧɵɯ ɫɜɚɣ ɫ ɛɭɪɟɧɢɟɦ 
ɫɤɜɚɠɢɧ ɜɪɚɳɚɬɟɥɶɧɵɦ 
(ɲɧɟɤɨɜɵɦ) ɫɩɨɫɨɛɨɦ ɜ ɝɪɭɧɬɚɯ 
1 ɝɪɭɩɩɵ ɞɢɚɦɟɬɪɨɦ ɞɨ 600 ɦɦ, 
ɞɥɢɧɚ ɫɜɚɣ ɞɨ 12 ɦ 

1 ɦ3 
ɤɨɧɫɬɪɭɤɬɢ
ɜɧɨɝɨ 
ɨɛɴɟɦɚ ɫɜɚɣ 

40 1216,66 29,58 166,02 12,08 48666 1183 6641 483 

ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ 1 Ɏɭɧɞɚɦɟɧɬ 357413    
Ɋɚɡɞɟɥ 2. ɋɬɟɧɵ 
2 ɌȿɊ10-01-011-02 

ɉɪ.Ɇɢɧɫɬɪɨɹ 
Кɪɚɫɧɨɹɪ.ɤɪ. ɨɬ 
12.11.10 №237-Ɉ 

ɍɫɬɪɨɣɫɬɜɨ ɫɬɟɧ ɤɚɪɤɚɫɧɨ-
ɩɥɢɬɧɵɯ ɫ ɡɚɩɨɥɧɟɧɢɟɦ ɤɚɪɤɚɫɚ 
ɭɬɟɩɥɢɬɟɥɟɦ ɢɡ ɫɬɟɤɥɨɜɚɬɵ 
6 554,37 = 13 240,94 - 9,79 x 
683,00 

100 ɦ2 ɫɬɟɧ 
(ɡɚ ɜɵɱɟɬɨɦ 
ɩɪɨɟɦɨɜ) 

2,407 
240,7 / 
100 

6554,37 1403,0
4 

350,35 12,93 15776 3377 843 31 

ɍɞ 1. 101-0773 ɉɥɢɬɵ ɮɢɛɪɨɥɢɬɨɜɵɟ ɧɚ 
ɩɨɪɬɥɚɧɞɰɟɦɟɧɬɟ ɦɚɪɤɢ 300, 
ɬɨɥщɢɧɨɣ 50 ɦɦ 

ɦ3 9,79 
23,56 

683    16091,4
8 

   

3 ɉɪɚɣɫ Ʌɟɪɭɚ 
Ɇɟɪɥɟɧ 

ɗɤɫɬɪɭɞɢɪɨɜɚɧɧɵɣ 
ɩɟɧɨɩɨɥɢɫɬɢɪɨɥ Thermit, 1 
ɦ3.=7029ɪ./1,2/5,2=1126,44 ɪ 

ɦ3 48,14 
240,7*0,
2 

1126,44    54227    

4 ɌȿɊ26-01-055-01 
ɉɪ.Ɇɢɧɫɬɪɨɹ 
Кɪɚɫɧɨɹɪ.ɤɪ. ɨɬ 
12.11.10 №237-Ɉ 

ɍɫɬɚɧɨɜɤɚ ɩɚɪɨɢɡɨɥɹɰɢɨɧɧɨɝɨ 
ɫɥɨɹ ɢɡ ɩɥɟɧɤɢ ɩɨɥɢɷɬɢɥɟɧɨɜɨɣ 

100 ɦ2 
ɩɨɜɟɪɯɧɨɫɬ
ɢ ɩɨɤɪɵɬɢɹ 
ɢɡɨɥɹɰɢɢ 

2,407 
240,7 / 
100 

8266,33 965,16 37,03  19897 2323 89  

ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ 2 ɋɬɟɧɵ 740927    
  



99 
 

ɉɪɨɞɨɥɠɟɧɢɟ ɅɋɊ №2 
1 2 3 4 5 6 7 8 9 10 11 12 13 
Ɋɚɡɞɟɥ 3. ɉɟɪɟɤɪɵɬɢɹ 
5 ɌȿɊ10-01-021-09 

ɉɪ.Ɇɢɧɫɬɪɨɹ 
Кɪɚɫɧɨɹɪ.ɤɪ. ɨɬ 
12.11.10 №237-Ɉ 

ɍɫɬɪɨɣɫɬɜɨ ɩɟɪɟɤɪɵɬɢɣ ɫ 
ɭɤɥɚɞɤɨɣ ɛɚɥɨɤ ɩɨ ɫɬɟɧɚɦ 
ɧɟɪɭɛɥɟɧɵɦ ɫ ɧɚɤɚɬɨɦ ɢɡ 
ɳɢɬɨɜ 

100 ɦ2 
ɩɟɪɟɤɪɵɬɢɣ 

2,6508 
(88.36*3
) / 100 

15863,94 934,68 760,88 47,85 42052 2478 2017 127 

6 ɉɪɚɣɫ Ʌɟɪɭɚ 
Ɇɟɪɥɟɧ 

ɗɤɫɬɪɭɞɢɪɨɜɚɧɧɵɣ 
ɩɟɧɨɩɨɥɢɫɬɢɪɨɥ Thermit, 1 
ɦ3.=7029ɪ./1,2/5,2=1126,44 ɪ 

ɦ3 66,27 
88.36*2*
0.25+88.
36*0.25 

1126,44    74649    

7 ɌȿɊ11-01-035-04 
ɉɪ.Ɇɢɧɫɬɪɨɹ 
Кɪɚɫɧɨɹɪ.ɤɪ. ɨɬ 
12.11.10 №237-Ɉ 

ɍɫɬɪɨɣɫɬɜɨ ɩɨɤɪɵɬɢɣ ɢɡ ɩɥɢɬ 
ɞɪɟɜɟɫɧɨɫɬɪɭɠɟɱɧɵɯ 

100 ɦ2 
ɩɨɤɪɵɬɢɹ 

1,7672 
(88.36*2
) / 100 

2866,96 475,05 143,01 8,62 5066 840 253 15 

ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ 3 ɉɟɪɟɤɪɵɬɢɹ 807649    
Ɋɚɡɞɟɥ 4. Ʉɪɵɲɚ 
8 ɌȿɊ10-01-002-01 

ɉɪ.Ɇɢɧɫɬɪɨɹ 
Кɪɚɫɧɨɹɪ.ɤɪ. ɨɬ 
12.11.10 №237-Ɉ 

ɍɫɬɚɧɨɜɤɚ ɫɬɪɨɩɢɥ 1 ɦ3 
ɞɪɟɜɟɫɢɧɵ ɜ 
ɤɨɧɫɬɪɭɤɰɢ
ɢ 

2,4 2330,77 230,3 57,31 2,23 5594 553 138 5 

9 ɌȿɊ12-01-001-05 
ɉɪ.Ɇɢɧɫɬɪɨɹ 
Кɪɚɫɧɨɹɪ.ɤɪ. ɨɬ 
12.11.10 №237-Ɉ 

ɍɫɬɪɨɣɫɬɜɨ ɤɪɨɜɟɥɶ ɫɤɚɬɧɵɯ ɢɡ 
ɧɚɩɥɚɜɥɹɟɦɵɯ ɦɚɬɟɪɢɚɥɨɜ ɜ ɞɜɚ 
ɫɥɨɹ 

100 ɦ2 
ɤɪɨɜɥɢ 

1,23704 
(88.36*1.
4) / 100 

8798,14 170,2 61,71 2,97 10884 211 76 4 

ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ 4 Ʉɪɵɲɚ 123563    
Ɋɚɡɞɟɥ 5. Ɉɤɧɚ 
10 ɌȿɊ10-01-027-10 

ɉɪ.Ɇɢɧɫɬɪɨɹ 
Кɪɚɫɧɨɹɪ.ɤɪ. ɨɬ 
12.11.10 №237-Ɉ 

ɍɫɬɚɧɨɜɤɚ ɜ ɠɢɥɵɯ ɢ 
ɨɛɳɟɫɬɜɟɧɧɵɯ ɡɞɚɧɢɹɯ ɛɥɨɤɨɜ 
ɨɤɨɧɧɵɯ ɫ ɩɟɪɟɩɥɟɬɚɦɢ 
ɫɩɚɪɟɧɧɵɦɢ ɜ ɫɬɟɧɚɯ 
ɞɟɪɟɜɹɧɧɵɯ ɧɟɪɭɛɥɟɧɵɯ 
ɩɥɨɳɚɞɶɸ ɩɪɨɟɦɚ ɛɨɥɟɟ 2 ɦ2 

100 ɦ2 
ɩɪɨɟɦɨɜ 

0,225 
(1.5*1.5*
10) / 100 

55013,18 1494,9
5 

616,53  12378 336 139  

ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ 5 Ɉɤɧɚ 80875    
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ɉɪɨɞɨɥɠɟɧɢɟ ɅɋɊ №2 
1 2 3 4 5 6 7 8 9 10 11 12 13 
Ɋɚɡɞɟɥ 6. Ⱦɜɟɪɢ 
11 ɌȿɊ10-04-013-02 

ɉɪ.Ɇɢɧɫɬɪɨɹ 
Кɪɚɫɧɨɹɪ.ɤɪ. ɨɬ 
12.11.10 №237-Ɉ 

ɍɫɬɚɧɨɜɤɚ ɦɟɬɚɥɥɢɱɟɫɤɢɯ 
ɞɜɟɪɧɵɯ ɤɨɪɨɛɨɤ ɫ ɧɚɜɟɫɤɨɣ 
ɞɜɟɪɧɵɯ ɩɨɥɨɬɟɧ 

100 ɦ2 
ɩɪɨɟɦɨɜ 

0,0189 
(0,9*2,1) 
/ 100 

28691,19 1851,4
7 

528,51 21,99 542 35 10  

ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ 6 Ⱦɜɟɪɢ 4526    

Ɋɚɡɞɟɥ 7. ɋɚɧɢɬɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɟ ɩɪɢɛɨɪɵ 

12 ɌȿɊ16-04-001-01 
ɉɪ.Ɇɢɧɫɬɪɨɹ 
Кɪɚɫɧɨɹɪ.ɤɪ. ɨɬ 
12.11.10 №237-Ɉ 

ɉɪɨɤɥɚɞɤɚ ɬɪɭɛɨɩɪɨɜɨɞɨɜ 
ɤɚɧɚɥɢɡɚɰɢɢ ɢɡ 
ɩɨɥɢɷɬɢɥɟɧɨɜɵɯ ɬɪɭɛ ɜɵɫɨɤɨɣ 
ɩɥɨɬɧɨɫɬɢ ɞɢɚɦɟɬɪɨɦ 50 ɦɦ 

100 ɦ 
ɬɪɭɛɨɩɪɨɜɨ
ɞɚ 

0,4 
40 / 100 

4773,75 732,34 18,82 0,3 1910 293 8  

13 ɌȿɊ16-04-002-05 
ɉɪ.Ɇɢɧɫɬɪɨɹ 
Кɪɚɫɧɨɹɪ.ɤɪ. ɨɬ 
12.11.10 №237-Ɉ 

ɉɪɨɤɥɚɞɤɚ ɬɪɭɛɨɩɪɨɜɨɞɨɜ 
ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢɡ ɧɚɩɨɪɧɵɯ 
ɩɨɥɢɷɬɢɥɟɧɨɜɵɯ ɬɪɭɛ ɧɢɡɤɨɝɨ 
ɞɚɜɥɟɧɢɹ ɫɪɟɞɧɟɝɨ ɬɢɩɚ 
ɧɚɪɭɠɧɵɦ ɞɢɚɦɟɬɪɨɦ 50 ɦɦ 

100 ɦ 
ɬɪɭɛɨɩɪɨɜɨ
ɞɚ 

0,65 
65 / 100 

4950,44 1613,3
3 

1499,48 200,02 3218 1049 975 130 

14 ɌȿɊ18-01-001-07 
ɉɪ.Ɇɢɧɫɬɪɨɹ 
Кɪɚɫɧɨɹɪ.ɤɪ. ɨɬ 
12.11.10 №237-Ɉ 

ɍɫɬɚɧɨɜɤɚ ɤɨɬɥɨɜ 
ɨɬɨɩɢɬɟɥɶɧɵɯ ɱɭɝɭɧɧɵɯ 
ɫɟɤɰɢɨɧɧɵɯ ɧɚ ɬɜɟɪɞɨɦ 
ɬɨɩɥɢɜɟ ɩɚɪɨɜɵɯ 
ɬɟɩɥɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɸ 
ɛɨɥɟɟ 0,06 Ɇȼɬ (0,05 Ƚɤɚɥ/ɱ), 
ɤɨɥɢɱɟɫɬɜɨ ɫɟɤɰɢɣ ɞɨ 18 

1 ɤɨɬɟɥ 1 19782,46 1085,1
3 

434,36 8,77 19782 1085 434 9 

15 ɌȿɊ20-06-015-02 
ɉɪ.Ɇɢɧɫɬɪɨɹ 
Кɪɚɫɧɨɹɪ.ɤɪ. ɨɬ 
12.11.10 №237-Ɉ 

ɍɫɬɚɧɨɜɤɚ ɚɝɪɟɝɚɬɨɜ 
ɜɟɧɬɢɥɹɬɨɪɧɵɯ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ ɞɨ 20 
ɬɵɫ.ɦ3/ɱɚɫ 

1 ɚɝɪɟɝɚɬ 1 363,12 180,99 95,15 3,42 363 181 95 3 

ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ 7 ɋɚɧɢɬɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɟ ɩɪɢɛɨɪɵ 281765    

  



101 
 

Ɉɤɨɧɱɚɧɢɟ ɅɋɊ №2 
1 2 3 4 5 6 7 8 9 10 11 12 13 
ɂɌɈȽɂ ɉɈ ɋɆȿɌȿ: 
ɂɬɨɝɨ ɩɪɹɦɵɟ ɡɚɬɪɚɬɵ ɩɨ ɫɦɟɬɟ ɜ ɛɚɡɢɫɧɵɯ ɰɟɧɚɯ 315004 13944 11718 807 

ɂɬɨɝɨ ɩɪɹɦɵɟ ɡɚɬɪɚɬɵ ɩɨ ɫɦɟɬɟ ɫ ɭɱɟɬɨɦ ɢɧɞɟɤɫɨɜ, ɜ ɬɟɤɭɳɢɯ ɰɟɧɚɯ (ɂɧɞɟɤɫɵ ɧɚ 3 ɤɜɚɪɬɚɥ 2020ɝ. Ɉɛɳɟɨɬɪɚɫɥɟɜɨɟ 
ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɈɁɉ=21,32; ɗɆ-ɁɉɆ=7,69; ɁɉɆ=21,32; ɆȺɌ=5,2) 

1902976 297287 101111 17205 

ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ 317250    

ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ 176487    

ɂɬɨɝɢ ɩɨ ɫɦɟɬɟ:     

ɋɜɚɣɧɵɟ ɪɚɛɨɬɵ 357413    

Ⱦɟɪɟɜɹɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ 738318    

ɉɪɨɱɢɟ ɪɟɦɨɧɬɧɨ-ɫɬɪɨɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ 670155    

Ɍɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɟ ɪɚɛɨɬɵ 210964    

ɉɨɥɵ 70796    

Ʉɪɨɜɥɢ 67302    

ɋɚɧɬɟɯɧɢɱɟɫɤɢɟ ɪɚɛɨɬɵ - ɜɧɭɬɪɟɧɧɢɟ (ɬɪɭɛɨɩɪɨɜɨɞɵ, ɜɨɞɨɩɪɨɜɨɞ, ɤɚɧɚɥɢɡɚɰɢɹ, ɨɬɨɩɥɟɧɢɟ, ɝɚɡɨɫɧɚɛɠɟɧɢɟ, ɜɟɧɬɢɥɹɰɢɹ ɢ 
ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɟ ɜɨɡɞɭɯɚ) 

281765    

ɂɬɨɝɨ 2396713    

ȼ ɬɨɦ ɱɢɫɥɟ:     

Ɇɚɬɟɪɢɚɥɵ 1504578    

Ɇɚɲɢɧɵ ɢ ɦɟɯɚɧɢɡɦɵ 101111    

ɎɈɌ 314492    

ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ 317250    

ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ 176487    

ɇȾɋ 20% 479342,6    

ȼɋȿȽɈ ɩɨ ɫɦɟɬɟ 2876056    
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Ʌɨɤɚɥɶɧɨ-ɫɦɟɬɧɵɣ ɪɚɫɱɟɬ №3 ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ «ɉɚɫɫɢɜɧɨɝɨ» ɞɨɦɚ ɜ ɫɟɜɟɪɧɨɣ ɱɚɫɬɢ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ 

№ 
ɩ
ɩ 

Ɉɛɨɫɧɨɜɚɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ ȿɞ. ɢɡɦ. Ʉɨɥ. 

ɋɬɨɢɦɨɫɬɶ ɟɞɢɧɢɰɵ, ɪɭɛ. Ɉɛɳɚɹ ɫɬɨɢɦɨɫɬɶ, ɪɭɛ. 

ȼɫɟɝɨ 
ȼ ɬɨɦ ɱɢɫɥɟ 

ȼɫɟɝɨ 
ȼ ɬɨɦ ɱɢɫɥɟ 

Ɉɫɧ.Ɂ
/ɩ 

ɗɤ.Ɇɚ
ɲ. Ɂ/ɩɆɟɯ 

Ɉɫɧ.Ɂ/
ɩ 

ɗɤ.Ɇ
ɚɲ. 

Ɂ/ɩ
Ɇɟɯ 

1 2 3 4 5 6 7 8 9 10 11 12 13 
Ɋɚɡɞɟɥ 1. Ɏɭɧɞɚɦɟɧɬ 

1 ɌȿɊ05-01-029-01 
ɉɪ.Ɇɢɧɫɬɪɨɹ 
Кɪɚɫɧɨɹɪ.ɤɪ. ɨɬ 
12.11.10 №237-Ɉ 

ɍɫɬɪɨɣɫɬɜɨ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ 
ɛɭɪɨɧɚɛɢɜɧɵɯ ɫɜɚɣ ɫ ɛɭɪɟɧɢɟɦ ɫɤɜɚɠɢɧ 
ɜɪɚɳɚɬɟɥɶɧɵɦ (ɲɧɟɤɨɜɵɦ) ɫɩɨɫɨɛɨɦ ɜ 
ɝɪɭɧɬɚɯ 1 ɝɪɭɩɩɵ ɞɢɚɦɟɬɪɨɦ ɞɨ 600 ɦɦ, 
ɞɥɢɧɚ ɫɜɚɣ ɞɨ 12 ɦ 

1 ɦ3 
ɤɨɧɫɬɪɭɤɬ
ɢɜɧɨɝɨ 
ɨɛɴɟɦɚ 
ɫɜɚɣ 

40 1216,66 29,58 166,02 12,08 48666 1183 6641 483 

ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ 1 Ɏɭɧɞɚɦɟɧɬ 492876    

Ɋɚɡɞɟɥ 2. ɋɬɟɧɵ 
2 ɌȿɊ10-01-011-02 

ɉɪ.Ɇɢɧɫɬɪɨɹ 
Кɪɚɫɧɨɹɪ.ɤɪ. ɨɬ 
12.11.10 №237-Ɉ 

ɍɫɬɪɨɣɫɬɜɨ ɫɬɟɧ ɤɚɪɤɚɫɧɨ-ɩɥɢɬɧɵɯ ɫ 
ɡɚɩɨɥɧɟɧɢɟɦ ɤɚɪɤɚɫɚ ɭɬɟɩɥɢɬɟɥɟɦ ɢɡ 
ɫɬɟɤɥɨɜɚɬɵ 
6 554,37 = 13 240,94 - 9,79 x 683,00 

100 ɦ2 
ɫɬɟɧ (ɡɚ 
ɜɵɱɟɬɨɦ 
ɩɪɨɟɦɨɜ) 

2,407 
240,7 / 
100 

6554,37 1403,
04 

350,35 12,93 15776 3377 843 31 

ɍ
ɞ 

1. 101-0773 ɉɥɢɬɵ ɮɢɛɪɨɥɢɬɨɜɵɟ ɧɚ 
ɩɨɪɬɥɚɧɞɰɟɦɟɧɬɟ ɦɚɪɤɢ 300, 
ɬɨɥщɢɧɨɣ 50 ɦɦ 

ɦ3 9,79 
23,56 

683    16091,48    

3 ɉɪɚɣɫ Ʌɟɪɭɚ 
Ɇɟɪɥɟɧ 

ɗɤɫɬɪɭɞɢɪɨɜɚɧɧɵɣ ɩɟɧɨɩɨɥɢɫɬɢɪɨɥ 
Thermit, 1 ɦ3.=7029ɪ./1,2/4,66=1256,97 ɪ 

ɦ3 96,28 
240,7*
0,4 

1256,97    121021    

4 ɌȿɊ26-01-055-01 
ɉɪ.Ɇɢɧɫɬɪɨɹ 
Кɪɚɫɧɨɹɪ.ɤɪ. ɨɬ 
12.11.10 №237-Ɉ 

ɍɫɬɚɧɨɜɤɚ ɩɚɪɨɢɡɨɥɹɰɢɨɧɧɨɝɨ ɫɥɨɹ ɢɡ 
ɩɥɟɧɤɢ ɩɨɥɢɷɬɢɥɟɧɨɜɨɣ 

100 ɦ2 
ɩɨɜɟɪɯɧɨɫ
ɬɢ 
ɩɨɤɪɵɬɢɹ 
ɢɡɨɥɹɰɢɢ 

2,407 
240,7 / 
100 

8266,33 965,1
6 

37,03  19897 2323 89  

ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ 2 ɋɬɟɧɵ 1440032    
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ɉɪɨɞɨɥɠɟɧɢɟ ɅɋɊ №3 
1 2 3 4 5 6 7 8 9 10 11 12 13 
Ɋɚɡɞɟɥ 3. ɉɟɪɟɤɪɵɬɢɹ 

5 ɌȿɊ10-01-021-09 
ɉɪ.Ɇɢɧɫɬɪɨɹ 
Кɪɚɫɧɨɹɪ.ɤɪ. ɨɬ 
12.11.10 №237-Ɉ 

ɍɫɬɪɨɣɫɬɜɨ ɩɟɪɟɤɪɵɬɢɣ ɫ ɭɤɥɚɞɤɨɣ 
ɛɚɥɨɤ ɩɨ ɫɬɟɧɚɦ ɧɟɪɭɛɥɟɧɵɦ ɫ 
ɧɚɤɚɬɨɦ ɢɡ ɳɢɬɨɜ 

100 ɦ2 
ɩɟɪɟɤɪɵɬ
ɢɣ 

2,6508 
(88.36*3) / 
100 

15863
,94 

934,6
8 

760,88 47,85 42052 2478 2017 127 

6 ɉɪɚɣɫ Ʌɟɪɭɚ 
Ɇɟɪɥɟɧ 

ɗɤɫɬɪɭɞɢɪɨɜɚɧɧɵɣ ɩɟɧɨɩɨɥɢɫɬɢɪɨɥ 
Thermit, 1 
ɦ3.=7029ɪ./1,2/4,66=1256,97 ɪ 

ɦ3 83,942 
88.36*2*0.35
+88.36*0.25 

1256,
97 

   105513    

7 ɌȿɊ11-01-035-04 
ɉɪ.Ɇɢɧɫɬɪɨɹ 
Кɪɚɫɧɨɹɪ.ɤɪ. ɨɬ 
12.11.10 №237-Ɉ 

ɍɫɬɪɨɣɫɬɜɨ ɩɨɤɪɵɬɢɣ ɢɡ ɩɥɢɬ 
ɞɪɟɜɟɫɧɨɫɬɪɭɠɟɱɧɵɯ 

100 ɦ2 
ɩɨɤɪɵɬɢ
ɹ 

1,7672 
(88.36*2) / 
100 

2866,
96 

475,0
5 

143,01 8,62 5066 840 253 15 

ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ 3 ɉɟɪɟɤɪɵɬɢɹ 1162406    

Ɋɚɡɞɟɥ 4. Ʉɪɵɲɚ 

8 ɌȿɊ10-01-002-01 
ɉɪ.Ɇɢɧɫɬɪɨɹ 
Кɪɚɫɧɨɹɪ.ɤɪ. ɨɬ 
12.11.10 №237-Ɉ 

ɍɫɬɚɧɨɜɤɚ ɫɬɪɨɩɢɥ 1 ɦ3 
ɞɪɟɜɟɫɢɧ
ɵ ɜ 
ɤɨɧɫɬɪɭɤ
ɰɢɢ 

2,4 2330,
77 

230,3 57,31 2,23 5594 553 138 5 

9 ɌȿɊ12-01-001-05 
ɉɪ.Ɇɢɧɫɬɪɨɹ 
Кɪɚɫɧɨɹɪ.ɤɪ. ɨɬ 
12.11.10 №237-Ɉ 

ɍɫɬɪɨɣɫɬɜɨ ɤɪɨɜɟɥɶ ɫɤɚɬɧɵɯ ɢɡ 
ɧɚɩɥɚɜɥɹɟɦɵɯ ɦɚɬɟɪɢɚɥɨɜ ɜ ɞɜɚ ɫɥɨɹ 

100 ɦ2 
ɤɪɨɜɥɢ 

1,23704 
(88.36*1.4) / 
100 

8798,
14 

170,2 61,71 2,97 10884 211 76 4 

ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ 4 Ʉɪɵɲɚ 174934    

Ɋɚɡɞɟɥ 5. Ɉɤɧɚ 

10 ɌȿɊ10-01-027-10 
ɉɪ.Ɇɢɧɫɬɪɨɹ 
Кɪɚɫɧɨɹɪ.ɤɪ. ɨɬ 
12.11.10 №237-Ɉ 

ɍɫɬɚɧɨɜɤɚ ɜ ɠɢɥɵɯ ɢ ɨɛɳɟɫɬɜɟɧɧɵɯ 
ɡɞɚɧɢɹɯ ɛɥɨɤɨɜ ɨɤɨɧɧɵɯ ɫ 
ɩɟɪɟɩɥɟɬɚɦɢ ɫɩɚɪɟɧɧɵɦɢ ɜ ɫɬɟɧɚɯ 
ɞɟɪɟɜɹɧɧɵɯ ɧɟɪɭɛɥɟɧɵɯ ɩɥɨɳɚɞɶɸ 
ɩɪɨɟɦɚ ɛɨɥɟɟ 2 ɦ2 

100 ɦ2 
ɩɪɨɟɦɨɜ 

0,225 
(1.5*1.5*10) / 
100 

55013
,18 

1494,
95 

616,53  12378 336 139  

ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ 5 Ɉɤɧɚ 100444    
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ɉɪɨɞɨɥɠɟɧɢɟ ɅɋɊ №3 
1 2 3 4 5 6 7 8 9 10 11 12 13 
Ɋɚɡɞɟɥ 6. Ⱦɜɟɪɢ 
11 ɌȿɊ10-04-013-02 

ɉɪ.Ɇɢɧɫɬɪɨɹ 
Кɪɚɫɧɨɹɪ.ɤɪ. ɨɬ 
12.11.10 №237-Ɉ 

ɍɫɬɚɧɨɜɤɚ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɞɜɟɪɧɵɯ 
ɤɨɪɨɛɨɤ ɫ ɧɚɜɟɫɤɨɣ ɞɜɟɪɧɵɯ ɩɨɥɨɬɟɧ 

100 ɦ2 
ɩɪɨɟɦɨ
ɜ 

0,0189 
(0,9*2,
1) / 
100 

28691,19 1851,4
7 

528,5
1 

21,99 542 35 10  

ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ 6 Ⱦɜɟɪɢ 6955    

Ɋɚɡɞɟɥ 7. ɋɚɧɢɬɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɟ ɩɪɢɛɨɪɵ 
12 ɌȿɊ16-04-001-01 

ɉɪ.Ɇɢɧɫɬɪɨɹ 
Кɪɚɫɧɨɹɪ.ɤɪ. ɨɬ 
12.11.10 №237-Ɉ 

ɉɪɨɤɥɚɞɤɚ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɤɚɧɚɥɢɡɚɰɢɢ ɢɡ 
ɩɨɥɢɷɬɢɥɟɧɨɜɵɯ ɬɪɭɛ ɜɵɫɨɤɨɣ ɩɥɨɬɧɨɫɬɢ 
ɞɢɚɦɟɬɪɨɦ 50 ɦɦ 

100 ɦ 
ɬɪɭɛɨɩ
ɪɨɜɨɞɚ 

0,4 
40 / 
100 

4773,75 732,34 18,82 0,3 1910 293 8  

13 ɌȿɊ16-04-002-05 
ɉɪ.Ɇɢɧɫɬɪɨɹ 
Кɪɚɫɧɨɹɪ.ɤɪ. ɨɬ 
12.11.10 №237-Ɉ 

ɉɪɨɤɥɚɞɤɚ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɜɨɞɨɫɧɚɛɠɟɧɢɹ 
ɢɡ ɧɚɩɨɪɧɵɯ ɩɨɥɢɷɬɢɥɟɧɨɜɵɯ ɬɪɭɛ ɧɢɡɤɨɝɨ 
ɞɚɜɥɟɧɢɹ ɫɪɟɞɧɟɝɨ ɬɢɩɚ ɧɚɪɭɠɧɵɦ 
ɞɢɚɦɟɬɪɨɦ 50 ɦɦ 

100 ɦ 
ɬɪɭɛɨɩ
ɪɨɜɨɞɚ 

0,65 
65 / 
100 

4950,44 1613,3
3 

1499,
48 

200,02 3218 1049 975 130 

14 ɌȿɊ20-06-015-02 
ɉɪ.Ɇɢɧɫɬɪɨɹ 
Кɪɚɫɧɨɹɪ.ɤɪ. ɨɬ 
12.11.10 №237-Ɉ 

ɍɫɬɚɧɨɜɤɚ ɩɪɢɬɨɱɧɨ-ɜɵɬɹɠɧɨɣ 
ɜɟɧɬɢɥɹɰɢɢ 

1 
ɚɝɪɟɝɚɬ 

1 363,12 180,99 95,15 3,42 363 181 95 3 

15 ɉɪɚɣɫ YanVent ɉɪɢɬɨɱɧɨ-ɜɵɬɹɠɧɚɹ ɭɫɬɚɧɨɜɤɚ ȼɟɧɬɫ ȼɍɌ 
Ɋ 700 ɗȽ ȿɋ, 1 ɲɬ.=178000ɪ./1,2/4,66=31 
831,19 ɪ 

ɲɬ. 1 31831,19    31831    

16 ɌȿɊ18-05-001-05 
ɉɪ.Ɇɢɧɫɬɪɨɹ 
Кɪɚɫɧɨɹɪ.ɤɪ. ɨɬ 
12.11.10 №237-Ɉ 

ɍɫɬɚɧɨɜɤɚ ɧɚɫɨɫɨɜ ɰɟɧɬɪɨɛɟɠɧɵɯ ɫ 
ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɦ, ɦɚɫɫɚ ɚɝɪɟɝɚɬɚ ɞɨ 0,75 
ɬ 
1 273,50 = 12 922,34 - 1 x 11 648,84 

1 ɧɚɫɨɫ 1 1273,5 360,88 118,9
8 

4,01 1274 361 119 4 

ɍ
ɞ 

1. 301-1498 ɇɚɫɨɫɵ ɰɟɧɬɪɨɛɟɠɧɵɟ 90/85 ɫ 
ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɦ А2-81-2 ɦɚɫɫɨɣ 
ɚɝɪɟɝɚɬɚ ɞɨ 0,75 ɬ 

ɤɨɦɩɥ. 1 
1 

11648,84    11648,84    

17 ɉɪɚɣɫ ɏɨɥɨɞɈɤ Ɍɟɩɥɨɜɨɣ ɧɚɫɨɫ ɝɟɨɬɟɪɦɚɥɶɧɵɣ TERMEX 
Energy PRO 24, 1 ɲɬ.=568 
800ɪ./1,2/4,66=101 716,74 ɪ 

ɲɬ. 1 101716,7    101717    

ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ 7 ɋɚɧɢɬɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɟ ɩɪɢɛɨɪɵ 938571    
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Ɉɤɨɧɱɚɧɢɟ ɅɋɊ №3 
1 2 3 4 5 6 7 8 9 10 11 12 13 
ɂɌɈȽɂ ɉɈ ɋɆȿɌȿ: 
ɂɬɨɝɨ ɩɪɹɦɵɟ ɡɚɬɪɚɬɵ ɩɨ ɫɦɟɬɟ ɜ ɛɚɡɢɫɧɵɯ ɰɟɧɚɯ 527702 13220 11403 802 

ɂɬɨɝɨ ɩɪɹɦɵɟ ɡɚɬɪɚɬɵ ɩɨ ɫɦɟɬɟ ɫ ɭɱɟɬɨɦ ɢɧɞɟɤɫɨɜ, ɜ ɬɟɤɭɳɢɯ ɰɟɧɚɯ (ɂɧɞɟɤɫɵ ɧɚ 3 ɤɜɚɪɬɚɥ 2020ɝ. Ɉɛɳɟɨɬɪɚɫɥɟɜɨɟ 
ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɈɁɉ=51,79; ɗɆ-ɁɉɆ=10,6; ɁɉɆ=51,79; ɆȺɌ=4,66) 

3182917 684664 153905 41536 

ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ 729502    

ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ 403795    

ɂɬɨɝɢ ɩɨ ɫɦɟɬɟ:     

ɋɜɚɣɧɵɟ ɪɚɛɨɬɵ 492876    

Ⱦɟɪɟɜɹɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ 1239944    

ɉɪɨɱɢɟ ɪɟɦɨɧɬɧɨ-ɫɬɪɨɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ 1677982    

Ɍɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɟ ɪɚɛɨɬɵ 372365    

ɉɨɥɵ 138382    

Ʉɪɨɜɥɢ 78428    

ɋɚɧɬɟɯɧɢɱɟɫɤɢɟ ɪɚɛɨɬɵ - ɜɧɭɬɪɟɧɧɢɟ (ɬɪɭɛɨɩɪɨɜɨɞɵ, ɜɨɞɨɩɪɨɜɨɞ, ɤɚɧɚɥɢɡɚɰɢɹ, ɨɬɨɩɥɟɧɢɟ, ɝɚɡɨɫɧɚɛɠɟɧɢɟ, ɜɟɧɬɢɥɹɰɢɹ ɢ 
ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɟ ɜɨɡɞɭɯɚ) 

316237    

ɂɬɨɝɨ 4316214    

ȼ ɬɨɦ ɱɢɫɥɟ:     

Ɇɚɬɟɪɢɚɥɵ 2344348    

Ɇɚɲɢɧɵ ɢ ɦɟɯɚɧɢɡɦɵ 153905    

ɎɈɌ 726200    

ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ 729502    

ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ 403795    

ɇȾɋ 20% 863242,8    

ȼɋȿȽɈ ɩɨ ɫɦɟɬɟ 5179457    
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Ʌɨɤɚɥɶɧɨ-ɫɦɟɬɧɵɣ ɪɚɫɱɟɬ №4 ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɞɨɦɚ ɫɨ ɫɬɚɧɞɚɪɬɧɵɦ ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɟɦ ɜ ɫɟɜɟɪɧɨɣ ɱɚɫɬɢ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ 

№ 
ɩɩ 

Ɉɛɨɫɧɨɜɚɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ ȿɞ. ɢɡɦ. Ʉɨɥ. 

ɋɬɨɢɦɨɫɬɶ ɟɞɢɧɢɰɵ, ɪɭɛ. Ɉɛɳɚɹ ɫɬɨɢɦɨɫɬɶ, ɪɭɛ. 

ȼɫɟɝɨ 
ȼ ɬɨɦ ɱɢɫɥɟ 

ȼɫɟɝɨ 
ȼ ɬɨɦ ɱɢɫɥɟ 

Ɉɫɧ.Ɂ/ɩ ɗɤ.Ɇɚɲ. Ɂ/ɩɆɟɯ 
Ɉɫɧ.Ɂ
/ɩ 

ɗɤ.Ɇɚ
ɲ. 

Ɂ/ɩɆ
ɟɯ 

1 2 3 4 5 6 7 8 9 10 11 12 13 
Ɋɚɡɞɟɥ 1. Ɏɭɧɞɚɦɟɧɬ 

1 ɌȿɊ05-01-029-01 
ɉɪ.Ɇɢɧɫɬɪɨɹ 
Кɪɚɫɧɨɹɪ.ɤɪ. ɨɬ 
12.11.10 №237-Ɉ 

ɍɫɬɪɨɣɫɬɜɨ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ 
ɛɭɪɨɧɚɛɢɜɧɵɯ ɫɜɚɣ ɫ ɛɭɪɟɧɢɟɦ 
ɫɤɜɚɠɢɧ ɜɪɚɳɚɬɟɥɶɧɵɦ 
(ɲɧɟɤɨɜɵɦ) ɫɩɨɫɨɛɨɦ ɜ ɝɪɭɧɬɚɯ 1 
ɝɪɭɩɩɵ ɞɢɚɦɟɬɪɨɦ ɞɨ 600 ɦɦ, 
ɞɥɢɧɚ ɫɜɚɣ ɞɨ 12 ɦ 

1 ɦ3 
ɤɨɧɫɬɪɭɤɬ
ɢɜɧɨɝɨ 
ɨɛɴɟɦɚ 
ɫɜɚɣ 

40 1216,66 29,58 166,02 12,08 48666 1183 6641 483 

ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ 1 Ɏɭɧɞɚɦɟɧɬ 492876    

Ɋɚɡɞɟɥ 2. ɋɬɟɧɵ 

2 ɌȿɊ10-01-011-02 
ɉɪ.Ɇɢɧɫɬɪɨɹ 
Кɪɚɫɧɨɹɪ.ɤɪ. ɨɬ 
12.11.10 №237-Ɉ 

ɍɫɬɪɨɣɫɬɜɨ ɫɬɟɧ ɤɚɪɤɚɫɧɨ-
ɩɥɢɬɧɵɯ ɫ ɡɚɩɨɥɧɟɧɢɟɦ ɤɚɪɤɚɫɚ 
ɭɬɟɩɥɢɬɟɥɟɦ ɢɡ ɫɬɟɤɥɨɜɚɬɵ 
6 554,37 = 13 240,94 - 9,79 x 683,00 

100 ɦ2 
ɫɬɟɧ (ɡɚ 
ɜɵɱɟɬɨɦ 
ɩɪɨɟɦɨɜ) 

2,407 
240,7 
/ 100 

6554,37 1403,04 350,35 12,93 15776 3377 843 31 

ɍɞ 1. 101-0773 ɉɥɢɬɵ ɮɢɛɪɨɥɢɬɨɜɵɟ ɧɚ 
ɩɨɪɬɥɚɧɞɰɟɦɟɧɬɟ ɦɚɪɤɢ 300, 
ɬɨɥщɢɧɨɣ 50 ɦɦ 

ɦ3 9,79 
23,56 

683    16091,48    

3 ɉɪɚɣɫ Ʌɟɪɭɚ 
Ɇɟɪɥɟɧ 

ɗɤɫɬɪɭɞɢɪɨɜɚɧɧɵɣ 
ɩɟɧɨɩɨɥɢɫɬɢɪɨɥ Thermit, 1 
ɦ3.=7029ɪ./1,2/4,66=1256,97 ɪ 

ɦ3 48,14 
240,7
*0,2 

1256,97    60511    

4 ɌȿɊ26-01-055-01 
ɉɪ.Ɇɢɧɫɬɪɨɹ 
Кɪɚɫɧɨɹɪ.ɤɪ. ɨɬ 
12.11.10 №237-Ɉ 

ɍɫɬɚɧɨɜɤɚ ɩɚɪɨɢɡɨɥɹɰɢɨɧɧɨɝɨ 
ɫɥɨɹ ɢɡ ɩɥɟɧɤɢ ɩɨɥɢɷɬɢɥɟɧɨɜɨɣ 

100 ɦ2 
ɩɨɜɟɪɯɧɨɫ
ɬɢ 
ɩɨɤɪɵɬɢɹ 
ɢɡɨɥɹɰɢɢ 

2,407 
240,7 
/ 100 

8266,33 965,16 37,03  19897 2323 89  

ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ 2 ɋɬɟɧɵ 1158055    
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ɉɪɨɞɨɥɠɟɧɢɟ ɅɋɊ №4 
1 2 3 4 5 6 7 8 9 10 11 12 13 
Ɋɚɡɞɟɥ 3. ɉɟɪɟɤɪɵɬɢɹ 
5 ɌȿɊ10-01-021-09 

ɉɪ.Ɇɢɧɫɬɪɨɹ 
Кɪɚɫɧɨɹɪ.ɤɪ. ɨɬ 
12.11.10 №237-Ɉ 

ɍɫɬɪɨɣɫɬɜɨ ɩɟɪɟɤɪɵɬɢɣ ɫ 
ɭɤɥɚɞɤɨɣ ɛɚɥɨɤ ɩɨ ɫɬɟɧɚɦ 
ɧɟɪɭɛɥɟɧɵɦ ɫ ɧɚɤɚɬɨɦ ɢɡ ɳɢɬɨɜ 

100 ɦ2 
ɩɟɪɟɤɪɵ
ɬɢɣ 

2,6508 
(88.36*3
) / 100 

15863,94 934,68 760,88 47,85 42052 2478 2017 127 

6 ɉɪɚɣɫ Ʌɟɪɭɚ 
Ɇɟɪɥɟɧ 

ɗɤɫɬɪɭɞɢɪɨɜɚɧɧɵɣ 
ɩɟɧɨɩɨɥɢɫɬɢɪɨɥ Thermit, 1 
ɦ3.=7029ɪ./1,2/4,66=1256,97 ɪ 

ɦ3 66,27 
88.36*2*
0.25+88.
36*0.25 

1256,97    83299    

7 ɌȿɊ11-01-035-04 
ɉɪ.Ɇɢɧɫɬɪɨɹ 
Кɪɚɫɧɨɹɪ.ɤɪ. ɨɬ 
12.11.10 №237-Ɉ 

ɍɫɬɪɨɣɫɬɜɨ ɩɨɤɪɵɬɢɣ ɢɡ ɩɥɢɬ 
ɞɪɟɜɟɫɧɨɫɬɪɭɠɟɱɧɵɯ 

100 ɦ2 
ɩɨɤɪɵɬɢ
ɹ 

1,7672 
(88.36*2
) / 100 

2866,96 475,05 143,01 8,62 5066 840 253 15 

ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ 3 ɉɟɪɟɤɪɵɬɢɹ 1058888    
Ɋɚɡɞɟɥ 4. Ʉɪɵɲɚ 
8 ɌȿɊ10-01-002-01 

ɉɪ.Ɇɢɧɫɬɪɨɹ 
Кɪɚɫɧɨɹɪ.ɤɪ. ɨɬ 
12.11.10 №237-Ɉ 

ɍɫɬɚɧɨɜɤɚ ɫɬɪɨɩɢɥ 1 ɦ3 
ɞɪɟɜɟɫɢ
ɧɵ ɜ 
ɤɨɧɫɬɪɭ
ɤɰɢɢ 

2,4 2330,77 230,3 57,31 2,23 5594 553 138 5 

9 ɌȿɊ12-01-001-05 
ɉɪ.Ɇɢɧɫɬɪɨɹ 
Кɪɚɫɧɨɹɪ.ɤɪ. ɨɬ 
12.11.10 №237-Ɉ 

ɍɫɬɪɨɣɫɬɜɨ ɤɪɨɜɟɥɶ ɫɤɚɬɧɵɯ ɢɡ 
ɧɚɩɥɚɜɥɹɟɦɵɯ ɦɚɬɟɪɢɚɥɨɜ ɜ ɞɜɚ 
ɫɥɨɹ 

100 ɦ2 
ɤɪɨɜɥɢ 

1,23704 
(88.36*1.
4) / 100 

8798,14 170,2 61,71 2,97 10884 211 76 4 

ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ 4 Ʉɪɵɲɚ 174934    
Ɋɚɡɞɟɥ 5. Ɉɤɧɚ 
10 ɌȿɊ10-01-027-10 

ɉɪ.Ɇɢɧɫɬɪɨɹ 
Кɪɚɫɧɨɹɪ.ɤɪ. ɨɬ 
12.11.10 №237-Ɉ 

ɍɫɬɚɧɨɜɤɚ ɜ ɠɢɥɵɯ ɢ 
ɨɛɳɟɫɬɜɟɧɧɵɯ ɡɞɚɧɢɹɯ ɛɥɨɤɨɜ 
ɨɤɨɧɧɵɯ ɫ ɩɟɪɟɩɥɟɬɚɦɢ 
ɫɩɚɪɟɧɧɵɦɢ ɜ ɫɬɟɧɚɯ ɞɟɪɟɜɹɧɧɵɯ 
ɧɟɪɭɛɥɟɧɵɯ ɩɥɨɳɚɞɶɸ ɩɪɨɟɦɚ 
ɛɨɥɟɟ 2 ɦ2 

100 ɦ2 
ɩɪɨɟɦɨɜ 

0,225 
(1.5*1.5*
10) / 100 

55013,18 1494,95 616,53  12378 336 139  

ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ 5 Ɉɤɧɚ 100444    
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ɉɪɨɞɨɥɠɟɧɢɟ ɅɋɊ №4 
1 2 3 4 5 6 7 8 9 10 11 12 13 
Ɋɚɡɞɟɥ 6. Ⱦɜɟɪɢ 
11 ɌȿɊ10-04-013-02 

ɉɪ.Ɇɢɧɫɬɪɨɹ 
Кɪɚɫɧɨɹɪ.ɤɪ. ɨɬ 
12.11.10 №237-Ɉ 

ɍɫɬɚɧɨɜɤɚ ɦɟɬɚɥɥɢɱɟɫɤɢɯ 
ɞɜɟɪɧɵɯ ɤɨɪɨɛɨɤ ɫ ɧɚɜɟɫɤɨɣ 
ɞɜɟɪɧɵɯ ɩɨɥɨɬɟɧ 

100 ɦ2 
ɩɪɨɟɦɨɜ 

0,0189 
(0,9*2,1) 
/ 100 

28691,19 1851,47 528,51 21,99 542 35 10  

ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ 6 Ⱦɜɟɪɢ 6955    
Ɋɚɡɞɟɥ 7. ɋɚɧɢɬɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɟ ɩɪɢɛɨɪɵ 
12 ɌȿɊ16-04-001-01 

ɉɪ.Ɇɢɧɫɬɪɨɹ 
Кɪɚɫɧɨɹɪ.ɤɪ. ɨɬ 
12.11.10 №237-Ɉ 

ɉɪɨɤɥɚɞɤɚ ɬɪɭɛɨɩɪɨɜɨɞɨɜ 
ɤɚɧɚɥɢɡɚɰɢɢ ɢɡ ɩɨɥɢɷɬɢɥɟɧɨɜɵɯ 
ɬɪɭɛ ɜɵɫɨɤɨɣ ɩɥɨɬɧɨɫɬɢ 
ɞɢɚɦɟɬɪɨɦ 50 ɦɦ 

100 ɦ 
ɬɪɭɛɨɩɪ
ɨɜɨɞɚ 

0,4 
40 / 100 

4773,75 732,34 18,82 0,3 1910 293 8  

13 ɌȿɊ16-04-002-05 
ɉɪ.Ɇɢɧɫɬɪɨɹ 
Кɪɚɫɧɨɹɪ.ɤɪ. ɨɬ 
12.11.10 №237-Ɉ 

ɉɪɨɤɥɚɞɤɚ ɬɪɭɛɨɩɪɨɜɨɞɨɜ 
ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢɡ ɧɚɩɨɪɧɵɯ 
ɩɨɥɢɷɬɢɥɟɧɨɜɵɯ ɬɪɭɛ ɧɢɡɤɨɝɨ 
ɞɚɜɥɟɧɢɹ ɫɪɟɞɧɟɝɨ ɬɢɩɚ 
ɧɚɪɭɠɧɵɦ ɞɢɚɦɟɬɪɨɦ 50 ɦɦ 

100 ɦ 
ɬɪɭɛɨɩɪ
ɨɜɨɞɚ 

0,65 
65 / 100 

4950,44 1613,33 1499,48 200,02 3218 1049 975 130 

14 ɌȿɊ18-01-001-07 
ɉɪ.Ɇɢɧɫɬɪɨɹ 
Кɪɚɫɧɨɹɪ.ɤɪ. ɨɬ 
12.11.10 №237-Ɉ 

ɍɫɬɚɧɨɜɤɚ ɤɨɬɥɨɜ ɨɬɨɩɢɬɟɥɶɧɵɯ 
ɱɭɝɭɧɧɵɯ ɫɟɤɰɢɨɧɧɵɯ ɧɚ 
ɬɜɟɪɞɨɦ ɬɨɩɥɢɜɟ ɩɚɪɨɜɵɯ 
ɬɟɩɥɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɸ ɛɨɥɟɟ 
0,06 Ɇȼɬ (0,05 Ƚɤɚɥ/ɱ), 
ɤɨɥɢɱɟɫɬɜɨ ɫɟɤɰɢɣ ɞɨ 18 

1 ɤɨɬɟɥ 1 19782,46 1085,13 434,36 8,77 19782 1085 434 9 

15 ɌȿɊ20-06-015-02 
ɉɪ.Ɇɢɧɫɬɪɨɹ 
Кɪɚɫɧɨɹɪ.ɤɪ. ɨɬ 
12.11.10 №237-Ɉ 

ɍɫɬɚɧɨɜɤɚ ɚɝɪɟɝɚɬɨɜ 
ɜɟɧɬɢɥɹɬɨɪɧɵɯ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ ɞɨ 20 
ɬɵɫ.ɦ3/ɱɚɫ 

1 ɚɝɪɟɝɚɬ 1 363,12 180,99 95,15 3,42 363 181 95 3 

ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ 7 ɋɚɧɢɬɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɟ ɩɪɢɛɨɪɵ 504756    
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Ɉɤɨɧɱɚɧɢɟ ɅɋɊ №4 
1 2 3 4 5 6 7 8 9 10 11 12 13 
ɂɌɈȽɂ ɉɈ ɋɆȿɌȿ: 
ɂɬɨɝɨ ɩɪɹɦɵɟ ɡɚɬɪɚɬɵ ɩɨ ɫɦɟɬɟ ɜ ɛɚɡɢɫɧɵɯ ɰɟɧɚɯ 329938 13944 11718 807 

ɂɬɨɝɨ ɩɪɹɦɵɟ ɡɚɬɪɚɬɵ ɩɨ ɫɦɟɬɟ ɫ ɭɱɟɬɨɦ ɢɧɞɟɤɫɨɜ, ɜ ɬɟɤɭɳɢɯ ɰɟɧɚɯ (ɂɧɞɟɤɫɵ ɧɚ 3 ɤɜɚɪɬɚɥ 2020ɝ. Ɉɛɳɟɨɬɪɚɫɥɟɜɨɟ 
ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɈɁɉ=51,79; ɗɆ-ɁɉɆ=10,6; ɁɉɆ=51,79; ɆȺɌ=4,66) 

2297537 722160 157450 41795 

ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ 770655    

ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ 428714    

ɂɬɨɝɢ ɩɨ ɫɦɟɬɟ:     

ɋɜɚɣɧɵɟ ɪɚɛɨɬɵ 492876    

Ⱦɟɪɟɜɹɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ 1239944    

ɉɪɨɱɢɟ ɪɟɦɨɧɬɧɨ-ɫɬɪɨɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ 670155    

Ɍɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɟ ɪɚɛɨɬɵ 372365    

ɉɨɥɵ 138382    

Ʉɪɨɜɥɢ 78428    

ɋɚɧɬɟɯɧɢɱɟɫɤɢɟ ɪɚɛɨɬɵ - ɜɧɭɬɪɟɧɧɢɟ (ɬɪɭɛɨɩɪɨɜɨɞɵ, ɜɨɞɨɩɪɨɜɨɞ, ɤɚɧɚɥɢɡɚɰɢɹ, ɨɬɨɩɥɟɧɢɟ, ɝɚɡɨɫɧɚɛɠɟɧɢɟ, ɜɟɧɬɢɥɹɰɢɹ ɢ 
ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɟ ɜɨɡɞɭɯɚ) 

504756    

ɂɬɨɝɨ 3496906    

ȼ ɬɨɦ ɱɢɫɥɟ:     

Ɇɚɬɟɪɢɚɥɵ 1417927    

Ɇɚɲɢɧɵ ɢ ɦɟɯɚɧɢɡɦɵ 157450    

ɎɈɌ 763955    

ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ 770655    

ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ 428714    

ɇȾɋ 20% 699381,2    

ȼɋȿȽɈ ɩɨ ɫɦɟɬɟ 4196287    

 
 

 




