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ȼȼȿȾȿɇɂȿ 
ȼ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɜɚɠɧɵɦ ɤɪɢɬɟɪɢɟɦ ɜ ɨɛɥɚɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ 

ɨɮɨɪɦɥɟɧɢɹ ɨɤɪɭɠɚɸɳɟɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɫɬɚɥɚ ɷɤɨɥɨɝɢɱɧɨɫɬɶ ɦɚɬɟɪɢɚɥɨɜ. 

Ɉɬɤɚɡɚɜɲɢɫɶ ɨɬ ɜɫɟɜɨɡɦɨɠɧɵɯ ɫɢɧɬɟɬɢɱɟɫɤɢɯ ɡɚɦɟɧɢɬɟɥɟɣ, ɫɬɪɨɢɬɟɥɢ 

ɜɨɡɜɪɚɳɚɸɬɫɹ ɤ ɦɚɬɟɪɢɚɥɚɦ ɤɨɬɨɪɵɟ ɭɠɟ ɦɧɨɝɨ ɜɟɤɨɜ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ 

ɫɬɪɨɢɬɟɥɶɧɵɯ ɢ ɨɬɞɟɥɨɱɧɵɯ ɪɚɛɨɬ, ɤ ɞɟɪɟɜɭ ɢ ɩɪɢɪɨɞɧɨɦɭ ɤɚɦɧɸ. Ɉɞɧɚɤɨ 

ɧɟɫɤɨɥɶɤɨ ɞɟɫɹɬɤɨɜ ɥɟɬ ɧɚɡɚɞ ɧɟɨɠɢɞɚɧɧɨ ɩɨɹɜɢɥɫɹ ɫɥɭɯ ɨ ɪɚɞɢɨɚɤɬɢɜɧɨɫɬɢ 

ɩɪɢɪɨɞɧɨɝɨ ɤɚɦɧɹ, ɚ ɬɚɤɠɟ ɞɪɭɝɢɯ ɨɫɧɨɜɧɵɯ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ – 

ɛɟɬɨɧɚ ɢ ɤɢɪɩɢɱɚ 

ɂɦɟɧɧɨ ɩɨɷɬɨɦɭ ɜ ɧɚɲɟɣ ɫɬɪɚɧɟ ɫ ɜɜɟɞɟɧɢɟɦ ȽɈɋɌ 30108-94 

«Ɇɚɬɟɪɢɚɥɵ ɢ ɢɡɞɟɥɢɹ ɫɬɪɨɢɬɟɥɶɧɵɟ. Ɉɩɪɟɞɟɥɟɧɢɟ ɭɞɟɥɶɧɨɣ ɷɮɮɟɤɬɢɜɧɨɣ 

ɚɤɬɢɜɧɨɫɬɢ ɟɫɬɟɫɬɜɟɧɧɵɯ ɪɚɞɢɨɧɭɤɥɢɞɨɜ» ɨɛɹɡɚɬɟɥɶɧɨ ɩɪɨɜɨɞɹɬɫɹ 

ɢɫɫɥɟɞɨɜɚɧɢɹ ɨɛɪɚɡɰɨɜ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɧɚ ɭɞɟɥɶɧɭɸ ɷɮɮɟɤɬɢɜɧɭɸ 

ɚɤɬɢɜɧɨɫɬɶ ɟɫɬɟɫɬɜɟɧɧɵɯ ɪɚɞɢɨɧɭɤɥɢɞɨɜ Ɋɚɞɢɹ-226, Ɍɨɪɢɹ-232 ɢ Ʉɚɥɢɹ-40. 

Ʉɪɢɬɟɪɢɟɦ ɨɰɟɧɤɢ ɹɜɥɹɟɬɫɹ ɭɞɟɥɶɧɚɹ ɷɮɮɟɤɬɢɜɧɚɹ ɚɤɬɢɜɧɨɫɬɶ, ɩɨ ɤɨɬɨɪɨɣ 

ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɪɢɧɚɞɥɟɠɧɨɫɬɶ ɦɚɬɟɪɢɚɥɚ ɤ 1, 2 ɢɥɢ 3 ɤɥɚɫɫɭ ɢ 

ɨɩɪɟɞɟɥɹɸɬɫɹ ɜɨɡɦɨɠɧɵɟ ɨɛɥɚɫɬɢ ɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ. ɗɬɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɭɤɚɡɵɜɚɸɬɫɹ ɜ ɝɢɝɢɟɧɢɱɟɫɤɢɯ ɫɟɪɬɢɮɢɤɚɬɚɯ ɧɚ ɫɬɪɨɢɬɟɥɶɧɵɟ ɦɚɬɟɪɢɚɥɵ. 

Ɉɞɧɢɦ ɢɡ ɜɚɠɧɟɣɲɢɯ ɧɚɩɪɚɜɥɟɧɢɣ ɩɪɨɝɪɟɫɫɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɤɨɬɨɪɨɟ 

ɜɟɞёɬɫɹ ɜɨ ɜɫё ɜɨɡɪɚɫɬɚɸɳɢɯ ɦɚɫɲɬɚɛɚɯ, ɹɜɥɹɟɬɫɹ ɩɪɨɢɡɜɨɞɫɬɜɨ ɢ ɩɪɢɦɟɧɟɧɢɟ 

ɥёɝɤɢɯ ɢ ɷɮɮɟɤɬɢɜɧɵɯ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ. ɉɨɜɵɲɟɧɢɟ ɤɚɱɟɫɬɜɚ 

ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɭɫɤɨɪɟɧɢɟ ɟɝɨ ɬɟɦɩɨɜ, ɫɧɢɠɟɧɢɟ ɦɚɬɟɪɢɚɥɨёɦɤɨɫɬɢ, 

ɬɪɭɞɨёɦɤɨɫɬɢ ɢ ɫɬɨɢɦɨɫɬɢ ɢɦɟɸɬ ɨɝɪɨɦɧɨɟ ɡɧɚɱɟɧɢɟ. ɒɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɜ 

ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɷɮɮɟɤɬɢɜɧɵɯ ɥёɝɤɢɯ ɫɛɨɪɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɡɚɜɨɞɫɤɨɝɨ 

ɢɡɝɨɬɨɜɥɟɧɢɹ ɩɨɡɜɨɥɢɬ ɫɭɳɟɫɬɜɟɧɧɨ ɭɫɤɨɪɢɬɶ ɫɨɨɪɭɠɟɧɢɟ ɫɬɪɨɢɬɟɥɶɧɵɯ 

ɨɛɴɟɤɬɨɜ, ɭɩɪɨɫɬɢɬɶ ɢ ɫɧɢɡɢɬɶ ɬɪɭɞɨёɦɤɨɫɬɶ ɪɚɛɨɬ ɩɨ ɫɨɨɪɭɠɟɧɢɸ 
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ɮɭɧɞɚɦɟɧɬɨɜ, ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɸ ɢ ɦɨɧɬɚɠɭ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɢ 

ɩɨɥɭɱɢɬɶ ɛɥɚɝɨɞɚɪɹ ɷɬɨɦɭ ɡɧɚɱɢɬɟɥɶɧɵɣ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ. 

Ʉ ɱɢɫɥɭ ɥёɝɤɢɯ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɨɬɧɨɫɹɬɫɹ 

ɞɟɪɟɜɹɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ. Ⱦɟɪɟɜɹɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɹɜɥɹɥɢɫɶ ɨɫɧɨɜɧɵɦɢ ɜ 

ɬɟɱɟɧɢɟ ɦɧɨɝɢɯ ɜɟɤɨɜ ɢ ɢɦɟɸɬ ɲɢɪɨɤɢɟ ɩɟɪɫɩɟɤɬɢɜɵ ɩɪɢɦɟɧɟɧɢɹ ɜ 

ɫɨɜɪɟɦɟɧɧɨɦ ɨɛɥɟɝɱёɧɧɨɦ ɤɚɩɢɬɚɥɶɧɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɟ. Ɉɝɪɨɦɧɵɟ ɥɟɫɧɵɟ 

ɛɨɝɚɬɫɬɜɚ ɧɚɲɟɣ ɫɬɪɚɧɵ ɹɜɥɹɸɬɫɹ ɧɚɞёɠɧɨɣ ɫɵɪɶɟɜɨɣ ɛɚɡɨɣ ɩɪɨɢɡɜɨɞɫɬɜɚ 

ɞɟɪɟɜɹɧɧɵɯ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ. Ⱦɟɪɟɜɹɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ 

ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɦɚɥɨɣ ɦɚɫɫɨɣ, ɦɚɥɨɣ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶɸ, ɩɨɜɵɲɟɧɧɨɣ 

ɬɪɚɧɫɩɨɪɬɚɛɟɥɶɧɨɫɬɶɸ ɢ ɢɯ ɩɟɪɟɜɨɡɤɢ ɧɚ ɡɧɚɱɢɬɟɥɶɧɵɟ ɪɚɫɫɬɨɹɧɢɹ ɜɩɨɥɧɟ 

ɪɚɰɢɨɧɚɥɶɧɵ. ɐɟɧɧɵɟ ɫɬɪɨɢɬɟɥɶɧɵɟ ɫɜɨɣɫɬɜɚ ɞɪɟɜɟɫɢɧɵ ɨɩɪɟɞɟɥɹɸɬ ɢ 

ɨɛɥɚɫɬɢ ɟё ɷɮɮɟɤɬɢɜɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ. 

Ʌɸɛɵɟ ɩɪɢɦɟɪɵ ɦɧɨɝɨɷɬɚɠɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜ Ɋɨɫɫɢɢ ɨɬɧɨɫɹɬɫɹ ɤ 

ɪɚɡɪɹɞɭ «ɭɧɢɤɚɥɶɧɵɯ» ɢ «ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ». Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɜɩɢɫɚɬɶɫɹ ɜ 

ɞɟɣɫɬɜɭɸɳɢɟ ɧɨɪɦɵ, ɞɥɹ ɜɨɡɜɟɞɟɧɢɹ ɡɞɚɧɢɣ ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɨɦɛɢɧɢɪɨɜɚɧɧɚɹ 

ɬɟɯɧɨɥɨɝɢɹ ɠɟɥɟɡɨɛɟɬɨɧɧɨɝɨ ɢ ɞɟɪɟɜɹɧɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 

CLT-ɩɚɧɟɥɢ - ɤɥɟɟɧɵɟ ɞɟɪɟɜɹɧɧɵɟ ɫɬɟɧɨɜɵɟ ɩɚɧɟɥɢ ɢɥɢ, ɤɚɤ ɢɯ ɟɳɟ 

ɧɚɡɵɜɚɸɬ, «ɮɚɧɟɪɚ ɧɚ ɫɬɟɪɨɢɞɚɯ». ɉɨ ɫɜɨɣɫɬɜɚɦ ɷɬɨɬ ɦɚɬɟɪɢɚɥ ɛɥɢɡɨɤ ɤ 

ɠɟɥɟɡɨɛɟɬɨɧɭ, ɧɨ ɜ ɲɟɫɬɶ ɪɚɡ ɥɟɝɱɟ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɩɥɢɬ. Ⱥ 

ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɟ ɫɜɨɣɫɬɜɚ CLT-ɩɚɧɟɥɟɣ ɜ 3-5 ɪɚɡ ɩɪɟɜɵɲɚɸɬ ɚɧɚɥɨɝɢɱɧɵɟ 

ɫɜɨɣɫɬɜɚ ɤɢɪɩɢɱɧɵɯ ɢɥɢ ɛɟɬɨɧɧɵɯ ɫɬɟɧ. 

Ʉ ɞɨɫɬɨɢɧɫɬɜɚɦ CLT ɩɚɧɟɥɟɣ ɦɨɠɧɨ ɨɬɧɟɫɬɢ: 
- ɉɨɤɚɡɚɬɟɥɢ ɩɪɨɱɧɨɫɬɢ ɩɚɧɟɥɟɣ, ɛɥɚɝɨɞɚɪɹ ɬɟɯɧɨɥɨɝɢɢ ɩɪɨɢɡɜɨɞɫɬɜɚ, 

ɩɪɟɜɵɲɚɸɬ ɜ ɧɟɫɤɨɥɶɤɨ ɪɚɡ ɩɪɨɱɧɨɫɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɛɟɬɨɧɚ. 

- Ɉɬɧɨɫɢɬɟɥɶɧɨ ɜɟɫɚ ɛɟɬɨɧɚ, ɜɟɫ ɩɚɧɟɥɢ ɜɟɫɶɦɚ ɧɟɜɟɥɢɤ. ɉɚɧɟɥɢ ɜ ɲɟɫɬɶ 

ɪɚɡ ɥɟɝɱɟ ɛɟɬɨɧɚ. 

- Ɇɚɬɟɪɢɚɥ ɚɛɫɨɥɸɬɧɨ ɛɟɡɨɩɚɫɟɧ ɞɥɹ ɡɞɨɪɨɜɶɹ ɱɟɥɨɜɟɤɚ, ɩɨɫɤɨɥɶɤɭ ɞɥɹ 

ɫɤɥɟɢɜɚɧɢɹ ɥɚɦɟɥɟɣ ɧɟ ɩɪɢɦɟɧɹɟɬɫɹ ɦɟɥɚɦɢɧɨɜɵɯ ɢɥɢ ɮɨɪɦɚɥɶɞɟɝɢɞɧɵɯ 

ɫɦɨɥ. 
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- ɉɚɧɟɥɢ CLT ɧɟ ɞɚɸɬ ɭɫɚɞɤɢ ɛɥɚɝɨɞɚɪɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦɭ ɩɪɨɰɟɫɫɭ 

ɢɡɝɨɬɨɜɥɟɧɢɹ. ɋɪɚɡɭ ɩɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɦɨɠɧɨ ɡɚɧɢɦɚɬɶɫɹ 

ɨɬɞɟɥɤɨɣ. 

ɂɫɩɵɬɚɧɢɹ ɧɚ ɫɟɣɫɦɨɫɬɨɣɤɨɫɬɶ: 

Ⱦɟɪɟɜɹɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɨɛɥɚɞɚɸɬ ɩɨɜɵɲɟɧɧɨɣ ɫɟɣɫɦɨɫɬɨɣɤɨɫɬɶɸ ɜ 

ɫɪɚɜɧɟɧɢɢ ɫ ɬɚɤɢɦɢ ɠɟ ɤɨɧɫɬɪɭɤɰɢɹɦɢ ɢɡ ɤɚɦɧɹ, ɛɟɬɨɧɚ, ɠɟɥɟɡɨɛɟɬɨɧɚ ɢ ɫɬɚɥɢ. 

ɇɚɩɪɢɦɟɪ, ɞɟɪɟɜɹɧɧɵɣ ɋɜɹɬɨ-ȼɨɡɧɟɫɟɧɫɤɢɣ ɤɚɮɟɞɪɚɥɶɧɵɣ ɋɨɛɨɪ ɜ ɝ. Ⱥɥɦɚ-

Ⱥɬɚ (Ʉɚɡɚɯɫɬɚɧ), 1907 ɝɨɞɚ ɩɨɫɬɪɨɣɤɢ, ɩɟɪɟɧɟɫ ɪɹɞ ɫɢɥɶɧɵɯ ɡɟɦɥɟɬɪɹɫɟɧɢɣ ɢ 

ɭɰɟɥɟɥ, ɛɥɚɝɨɞɚɪɹ ɭɧɢɤɚɥɶɧɵɦ ɫɜɨɣɫɬɜɚɦ ɞɪɟɜɟɫɢɧɵ. 

Ɉɬɥɢɱɢɬɟɥɶɧɨɣ ɨɫɨɛɟɧɧɨɫɬɶɸ ɞɟɪɟɜɹɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɹɜɥɹɟɬɫɹ 

ɩɨɞɚɬɥɢɜɨɫɬɶ ɢɯ ɫɨɟɞɢɧɟɧɢɣ. ɂɦɟɧɧɨ ɨɧɚ ɨɩɪɟɞɟɥɹɟɬ ɫɩɨɫɨɛɧɨɫɬɶ ɷɬɢɯ 

ɤɨɧɫɬɪɭɤɰɢɣ ɚɦɨɪɬɢɡɢɪɨɜɚɬɶ ɫɟɣɫɦɢɱɟɫɤɢɟ ɜɨɡɞɟɣɫɬɜɢɹ, ɧɚɞɟɠɧɨ ɪɚɛɨɬɚɬɶ ɜɨ 

ɜɪɟɦɹ ɡɟɦɥɟɬɪɹɫɟɧɢɣ. 

ɂɫɩɵɬɚɧɢɹ ɧɚ ɨɝɧɟɫɬɨɣɤɨɫɬɶ: 

Ɉɝɧɟɫɬɨɣɤɨɫɬɶ ɄȾɄ ɹɜɥɹɟɬɫɹ ɫɟɪɶɟɡɧɵɦ ɩɪɟɢɦɭɳɟɫɬɜɨɦ, ɧɚ ɱɬɨ 

ɫɫɵɥɚɸɬɫɹ ɢ ɚɪɯɢɬɟɤɬɨɪɵ ɢ ɫɬɪɨɢɬɟɥɢ. ɗɬɨ ɫɜɨɣɫɬɜɨ ɩɨɞɬɜɟɪɠɞɚɟɬɫɹ ɢ 

ɧɚɭɱɧɵɦɢ ɢɫɫɥɟɞɨɜɚɧɢɹɦɢ ɜ «ɩɨɥɟɜɵɯ» ɭɫɥɨɜɢɹɯ ɧɚ ɩɪɢɦɟɪɟ ɚɤɜɚɩɚɪɤɚ ɜ 

Ɇɵɬɢɳɚɯ. ȼɧɟɲɧɢɟ ɫɥɨɢ ɞɪɟɜɟɫɢɧɵ ɜ ɭɫɥɨɜɢɹɯ ɜɵɫɨɤɢɯ ɬɟɦɩɟɪɚɬɭɪ 

ɨɛɭɝɥɢɜɚɸɬɫɹ, ɚ ɜɧɭɬɪɟɧɧɢɟ ɩɪɨɞɨɥɠɚɸɬ ɫɨɯɪɚɧɹɬɶ ɫɜɨɢ ɬɟɯɧɢɱɟɫɤɢɟ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɟɳɟ ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ ɜɪɟɦɟɧɢ. ɉɪɢ ɷɬɨɦ 

ɫɨɜɪɟɦɟɧɧɵɟ ɫɬɪɨɣɦɚɬɟɪɢɚɥɵ ɢɡ ɞɟɪɟɜɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɨɛɪɚɛɚɬɵɜɚɸɬɫɹ 

ɚɧɬɢɩɢɪɟɧɚɦɢ ɜ ɭɫɥɨɜɢɹɯ ɡɚɜɨɞɚ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɫɜɟɫɬɢ ɩɨɤɚɡɚɬɟɥɢ ɢɯ 

ɝɨɪɸɱɟɫɬɢ ɤ ɦɢɧɢɦɭɦɭ. 

ȼɨ ɜɪɟɦɹ ɩɪɨɜɟɞɟɧɢɹ ɢɫɩɵɬɚɧɢɣ ɧɚ ɨɞɧɨɦ ɢɡ ɟɜɪɨɩɟɣɫɤɢɯ ɩɪɟɞɩɪɢɹɬɢɣ 

ɫɬɟɧɚ ɬɨɥɳɢɧɨɣ ɜ 180 ɦɦ ɡɚ ɱɚɫ ɧɚɝɪɟɥɚɫɶ ɫ ɧɚɪɭɠɧɨɣ ɫɬɨɪɨɧɵ ɜɫɟɝɨ ɧɚ 10 

ɝɪɚɞɭɫɨɜ. ɉɪɢ ɷɬɨɦ ɫ ɜɧɭɬɪɟɧɧɟɣ ɟɟ ɫɬɨɪɨɧɵ ɪɚɫɩɨɥɚɝɚɥɫɹ ɨɱɚɝ ɝɨɪɟɧɢɹ ɫ 

ɬɟɦɩɟɪɚɬɭɪɨɣ 1200 ɝɪɚɞɭɫɨɜ ɩɨ ɐɟɥɶɫɢɸ. 

ɋɤɨɪɨɫɬɶ ɝɨɪɟɧɢɹ CLT-ɩɚɧɟɥɢ ɜɫɟɝɨ 0,8 ɦɦ ɜ ɦɢɧɭɬɭ. Ɉɝɧɟɫɬɨɣɤɨɫɬɶ 

REI 30 – REI 120 (ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɨɥɳɢɧɵ). 
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1. ȼɚɪɢɚɧɬɧɨɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ 
ȼɵɛɨɪ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɯ ɞɟɪɟɜɹɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɩɪɨɢɡɜɨɞɢɬɫɹ 

ɦɟɬɨɞɨɦ ɫɪɚɜɧɢɬɟɥɶɧɨɝɨ ɚɧɚɥɢɡɚ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ (Ɍɗɉ) 

ɩɨ ɜɚɪɢɚɧɬɚɦ. 

ȼɚɪɢɚɧɬ 1 – Ʉɚɪɤɚɫɧɨ-ɫɬɜɨɥɶɧɚɹ  

ɇɟɫɭɳɢɦɢ ɤɨɧɫɬɪɭɤɰɢɹɦɢ ɹɜɥɹɸɬɫɹ ɤɨɥɨɧɧɵ ɢɡ LVL  ɛɪɭɫɚ, ɚ ɬɚɤ ɠɟ 

ɦɨɧɨɥɢɬɧɨɟ ɠɟɥɟɡɨɛɟɬɨɧɧɨɟ ɹɞɪɨ ɠɟɫɬɤɨɫɬɢ. ɉɥɢɬɵ ɩɟɪɟɤɪɵɬɢɹ ɨɩɢɪɚɸɬɫɹ 

ɧɚ ɤɨɥɨɧɧɵ ɠɟɫɬɤɢɦ ɡɚɤɪɟɩɥɟɧɢɟɦ, ɫɨɡɞɚɜɚɹ ɝɟɨɦɟɬɪɢɱɟɫɤɢ ɧɟ ɢɡɦɟɧɹɟɦɭɸ 

ɹɱɟɣɤɭ. 

 

Ɋɢɫɭɧɨɤ 1.1 – Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɫɯɟɦɚ ɡɞɚɧɢɹ (ɜɚɪɢɚɧɬ 1) 

 

ȼɚɪɢɚɧɬ 2 – ɋɬɜɨɥɶɧɨ-ɨɛɨɥɨɱɤɨɜɚɹ 

ɇɟɫɭɳɢɦɢ ɤɨɧɫɬɪɭɤɰɢɹɦɢ ɹɜɥɹɸɬɫɹ ɧɚɪɭɠɧɵɟ ɫɬɟɧɵ ɢɡ CLT ɩɚɧɟɥɟɣ ɢ 

ɦɨɧɨɥɢɬɧɨɟ ɠɟɥɟɡɨɛɟɬɨɧɧɨɟ ɹɞɪɨ ɠɟɫɬɤɨɫɬɢ. 
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Ɋɢɫɭɧɨɤ 1.2 - Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɫɯɟɦɚ ɡɞɚɧɢɹ (ɜɚɪɢɚɧɬ 2) 

ȼɚɪɢɚɧɬ 1. 

Ɇɧɨɝɨɷɬɚɠɧɵɣ ɠɢɥɨɣ ɞɨɦ ɢɡ CLT ɩɚɧɟɥɟɣ. 

Ɂɞɚɧɢɟ ɦɨɧɬɢɪɭɟɬɫɹ ɢɡ CLT ɩɚɧɟɥɟɣ ɬɟɯɧɨɥɨɝɢɢ Cross Laminated 

Timber. ɋɭɬɶ ɦɟɬɨɞɚ: ɞɟɪɟɜɹɧɧɵɟ ɞɨɫɤɢ, ɫɥɨɠɟɧɧɵɟ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨ ɞɪɭɝ 

ɞɪɭɝɭ, ɫɤɥɟɢɜɚɸɬɫɹ ɩɨɞ ɜɵɫɨɤɢɦ ɞɚɜɥɟɧɢɟɦ ɜ ɦɚɫɫɢɜɧɭɸ ɩɚɧɟɥɶ. Ⱦɚɥɟɟ ɫɚɦɨ 

ɡɞɚɧɢɟ ɦɨɧɬɢɪɭɟɬɫɹ ɩɨ ɩɪɢɧɰɢɩɭ ɩɚɧɟɥɶɧɨɝɨ ɡɞɚɧɢɹ. Ɍɟɯɧɨɥɨɝɢɹ 

ɩɟɪɟɤɪɟɫɬɧɨ ɫɤɥɟɟɧɧɨɝɨ ɛɪɭɫɚ ɩɨɞɯɨɞɢɬ ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜɵɲɟ ɞɜɭɯ 

ɷɬɚɠɟɣ.  

ɇɟɫɭɳɟɣ ɤɨɧɫɬɪɭɤɰɢɟɣ ɹɜɥɹɸɬɫɹ ɫɚɦɢ CLT ɩɚɧɟɥɢ, ɬɚɤ ɤɚɤ ɨɧɢ 

ɜɵɩɨɥɧɹɸɬ ɪɚɛɨɬɭ ɤɨɥɨɧɧ, ɛɚɥɨɤ ɢ ɫɬɪɨɩɢɥ ɬɪɚɞɢɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ. 

Ȼɥɚɝɨɞɚɪɹ ɠɟɫɬɤɨɦɭ ɡɚɳɟɦɥɟɧɢɸ ɩɚɧɟɥɟɣ ɢ ɩɟɪɟɤɪɵɬɢɣ ɨɛɪɚɡɭɟɬɫɹ 

ɝɟɨɦɟɬɪɢɱɟɫɤɢ-ɧɟɢɡɦɟɧɹɟɦɚɹ ɫɢɫɬɟɦɚ ɡɞɚɧɢɹ. 

Ƚɟɨɦɟɬɪɢɱɟɫɤɢɟ ɪɚɡɦɟɪɵ ɫɬɟɧɨɜɵɯ ɩɚɧɟɥɟɣ ɢ ɩɥɢɬ ɩɟɪɟɤɪɵɬɢɹ ɭɤɚɡɚɧɵ 

ɜ ɫɩɟɰɢɮɢɤɚɰɢɢ ɷɥɟɦɟɧɬɨɜ (ɫɦ. ɝɪɚɮɢɱɟɫɤɭɸ ɱɚɫɬɶ Ʌɢɫɬ 1) 

 

 



 

Иɡɦ. Ʌɢɫɬ № ɞɨкɭɦɟɧɬɚ ɉɨɞɩɢɫь Дɚɬɚ 

Ʌɢɫɬ 

9 
Ⱦɉ-08.05.01 – ɉɁ 

1.1  ȼɵɛɨɪ ɤɨɧɫɬɪɭɤɰɢɢ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɠɢɥɨɝɨ ɞɨɦɚ 
 

ɉɪɨɜɟɞɟɦ ɫɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɩɟɪɟɤɪɵɬɢɹ ɢ ɨɫɧɨɜɧɨɝɨ ɤɚɪɤɚɫɚ ɞɜɭɯ 

ɜɚɪɢɚɧɬɨɜ ɤɚɪɤɚɫɚ ɧɚ ɨɫɧɨɜɟ ɨɫɧɨɜɧɵɯ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ. 

Ɍɚɛɥɢɰɚ 1 – ɋɪɚɜɧɟɧɢɟ ɩɟɪɟɤɪɵɬɢɹ ɩɨ ɞɜɭɦ ɜɚɪɢɚɧɬɚɦ ɤɨɧɫɬɪɭɤɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ȼɚɪɢɚɧɬ 1: 
Ʉɚɪɤɚɫɧɨ-
ɫɬɜɨɥɶɧɚɹ 

ȼɚɪɢɚɧɬ 2: 

ɋɬɜɨɥɶɧɨ-ɨɛɨɥɨɱɤɨɜɚɹ 

ɇɚɝɪɭɡɤɢ ɨɬ ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ 
ɧɟɫɭɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ, ɇ/ɦ2 

214,51 275,45 

Ɋɚɫɯɨɞ ɦɟɬɚɥɥɚ ɧɚ ɧɟɫɭɳɢɟ 
ɤɨɧɫɬɪɭɤɰɢɢ, ɬɨɧɧ 
 

3,4 4,3 

Ɋɚɫɯɨɞ ɞɪɟɜɟɫɢɧɵ, ɦ3 31,03 39,85 

Ɋɚɫɯɨɞ ɩɢɥɨɦɚɬɟɪɢɚɥɨɜ (ɫ 
ɭɱёɬɨɦ ɨɬɯɨɞɨɜ), ɦ3 

43,44 55,79 

Ɋɚɫɯɨɞ ɩɢɥɨɦɚɬɟɪɢɚɥɨɜ 
ɩɪɢɜɟɞɟɧɧɵɣ ɤ ɤɪɭɝɥɨɦɭ ɥɟɫɭ. 

69,507 89,264 

 

Ɍɚɛɥɢɰɚ 2 – ɋɪɚɜɧɟɧɢɟ ɨɫɧɨɜɚɧɧɨɝɨ ɤɚɪɤɚɫɚ ɩɨ ɞɜɭɦ ɜɚɪɢɚɧɬɚɦ ɤɨɧɫɬɪɭɤɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ȼɚɪɢɚɧɬ 1: 
Ʉɚɪɤɚɫɧɨ-
ɫɬɜɨɥɶɧɚɹ 

ȼɚɪɢɚɧɬ 2: ɋɬɜɨɥɶɧɨ-
ɨɛɨɥɨɱɤɨɜɚɹ 

Ɋɚɫɯɨɞ ɛɟɬɨɧɚ ɧɚ ɹɞɪɨ 
ɠɟɫɬɤɨɫɬɢ, ɦ3 

678 678 

Ɋɚɫɯɨɞ ɦɟɬɚɥɥɚ ɧɚ ɹɞɪɨ 
ɠɟɫɬɤɨɫɬɢ, ɤɝ 

20232 20232 

Ɋɚɫɯɨɞ ɞɪɟɜɟɫɢɧɵ ɧɚ ɤɨɥɨɧɧɵ, 
ɤɝ 

43454 - 

Ɋɚɫɯɨɞ ɞɪɟɜɟɫɢɧɵ ɧɚ ɫɬɟɧɵ, ɤɝ 1572246 3144492 

Ɋɚɫɯɨɞ ɦɟɬɚɥɥɚ, ɤɝ 142130 146 

ɋɬɨɢɦɨɫɬɶ ɡɚ ɟɞɢɧɢɰɭ ɦɚɬɟɪɢɚɥɚ 

ɋɨɫɧɚ 1ɦ3-13000 ɪ 
Ɇɟɬɚɥɥ 1ɤɝ – 27ɪ 

Ȼɟɬɨɧ 1ɦ3 – 3800ɪ 

ɋɨɫɧɚ 1ɦ3-13000 ɪ 
Ɇɟɬɚɥɥ 1ɤɝ – 27ɪ 
Ȼɟɬɨɧ 1ɦ3 – 3800ɪ 
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ɉɪɨɞɨɥɠɟɧɢɟ Ɍɚɛɥɢɰɵ 2 - ɋɪɚɜɧɟɧɢɟ ɨɫɧɨɜɚɧɧɨɝɨ ɤɚɪɤɚɫɚ ɩɨ ɞɜɭɦ ɜɚɪɢɚɧɬɚɦ 
ɤɨɧɫɬɪɭɤɰɢɣ 

ɂɬɨɝɨ ɫɬɨɢɦɨɫɬɶ ɦɚɬɟɪɢɚɥɨɜ 

ɋɨɫɧɚ – 39 780 520 
Ɇɟɬɚɥɥ – 4 383 774 
Ȼɟɬɨɧ – 2 576 400 

ɋɨɫɧɚ – 77 421 240 
Ɇɟɬɚɥɥ – 550 206 
Ȼɟɬɨɧ – 2 576 400 

ɂɬɨɝɨ 46 740 694 80 547 846 

 

ȼɵɜɨɞ 

ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɜ, ɞɜɚ ɜɚɪɢɚɧɬɚ ɫ ɭɱɟɬɨɦ ɡɚɞɟɣɫɬɜɨɜɚɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɢ 

ɢɯ ɫɬɨɢɦɨɫɬɢ, ɜɵɛɢɪɚɟɦ ɤɚɪɤɚɫɧɨ-ɫɬɜɨɥɶɧɭɸ ɤɨɧɫɬɪɭɤɬɢɜɧɭɸ ɫɯɟɦɭ, ɢɫɯɨɞɹ 

ɢɡ ɫɬɨɢɦɨɫɬɢ ɢ ɢɯ ɧɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɡɞɚɧɢɹ ɢ 

ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɨɞɯɨɞɹɳɢɯ ɫɟɱɟɧɢɣ CLT ɩɚɧɟɥɟɣ. 

2. Ⱥɪɯɢɬɟɤɬɭɪɧɵɟ ɪɟɲɟɧɢɹ 

2.1  Ɉɩɢɫɚɧɢɟ ɢ ɨɛɨɫɧɨɜɚɧɢɟ ɜɧɟɲɧɟɝɨ ɢ ɜɧɭɬɪɟɧɧɟɝɨ ɜɢɞɚ 
ɨɛɴɟɤɬɚ ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɟ ɢ 
ɩɥɚɧɢɪɨɜɨɱɧɵɟ ɪɟɲɟɧɢɹ 

Ɉɛɴɟɤɬɨɦ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɦɧɨɝɨɷɬɚɠɧɨɟ ɠɢɥɨɟ ɡɞɚɧɢɟ ɫɨ 

ɜɫɬɪɨɟɧɧɨɣ ɨɛɳɟɫɬɜɟɧɧɨɣ ɱɚɫɬɶɸ ɧɚ ɩɟɪɜɨɦ ɷɬɚɠɟ ɉɪɨɟɤɬɢɪɭɟɦɨɟ ɡɞɚɧɢɟ 

ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 24-ɷɬɚɠɧɵɣ ɞɨɦ, ɜɵɫɨɬɨɣ 76.195 ɦɟɬɪɨɜ. 

Ɂɞɚɧɢɟ ɨɬɞɟɥɶɧɨ ɫɬɨɹɳɟɟ, ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɜ ɩɥɚɧɟ ɫɥɨɠɧɭɸ ɮɨɪɦɭ. 

Ɋɚɡɦɟɪɵ ɡɞɚɧɢɹ ɜ ɨɫɹɯ 1-24 ɫɨɫɬɚɜɥɹɸɬ 66.0 ɦɟɬɪɨɜ, ɜ ɨɫɹɯ Ⱥ-Ⱦ – 24.0 ɦɟɬɪɚ, ɜ 

ɨɫɹɯ Ⱥ1-Ⱥ2, Ⱥ3-Ⱥ4, Ⱦ1-Ⱦ2, Ⱦ3-Ⱦ4 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ – 10.92 ɦɟɬɪɚ. 

Ɂɚ ɨɬɦɟɬɤɭ ɱɢɫɬɨɝɨ ɩɨɥɚ 0.000 ɩɪɢɧɹɬɚ ɨɬɦɟɬɤɚ ɱɢɫɬɨɝɨ ɩɨɥɚ ɩɟɪɜɨɝɨ 

ɷɬɚɠɚ. ȼɵɫɨɬɚ 1-24 ɷɬɚɠ 3.115 ɦɟɬɪɨɜ. ȼɵɫɨɬɚ ɩɨɦɟɳɟɧɢɣ 2.800 ɦɟɬɪɚ. 

ɇɚ ɩɟɪɜɨɦ ɷɬɚɠɟ ɪɚɫɩɨɥɨɠɟɧɵ ɨɮɢɫɧɵɟ ɩɨɦɟɳɟɧɢɹ, ɫ ɨɬɟɥɶɧɵɦɢ 

ɜɯɨɞɚɦɢ ɩɨ ɨɛɟ ɫɬɨɪɨɧɵ ɞɨɦɚ, ɤɚɠɞɵɣ ɨɮɢɫ ɨɫɧɚɳɟɧ ɫɚɧɭɡɥɨɦ.  Ⱥ ɬɚɤ ɠɟ ɚ 

ɩɟɪɜɨɦ ɷɬɚɠɟ ɪɚɫɩɨɥɨɠɟɧɚ ɜɯɨɞɧɚɹ ɝɪɭɩɩɚ ɠɢɥɨɣ ɱɚɫɬɢ ɞɨɦɚ, ɉɭɧɤɬ 

ɤɨɧɫɶɟɪɠɚ, ɤɨɥɹɫɨɱɧɚɹ, ɞɟɬɫɤɚɹ ɤɨɦɧɚɬɚ, ɷɥɟɤɬɪɨɳɢɬɨɜɚɹ/ȺɌɋ, ɫɥɭɠɟɛɧɵɣ 

ɫɚɧɭɡɟɥ, ɥɢɮɬɨɜɵɟ ɲɚɯɬɵ ɢ ɥɟɫɬɧɢɱɧɵɟ ɦɚɪɲɢ. 
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ɇɚ ɬɢɩɨɜɵɯ ɷɬɚɠɚɯ ɪɚɫɩɨɥɨɠɟɧɵ ɤɜɚɪɬɢɪɵ ɪɚɡɥɢɱɧɨɣ ɤɜɚɞɪɚɬɭɪɵ, 

ɢɦɟɸɳɢɟ ɤɨɪɢɞɨɪ, ɤɭɯɧɸ-ɝɨɫɬɢɧɭɸ, ɥɨɧɞɪɢɸ (ɨɬɞɟɥɶɧɨɟ ɧɟɛɨɥɶɲɨɟ 

ɩɨɦɟɳɟɧɢɟ ɞɥɹ ɫɬɢɪɚɥɶɧɨɣ ɦɚɲɢɧɵ, ɝɥɚɞɢɥɶɧɨɣ), ɝɚɪɞɟɪɨɛɧɭɸ, ɫɨɜɦɟɫɬɧɵɟ 

ɫɚɧɭɡɥɵ, ɫɩɚɥɶɧɵɟ. Ʉɚɠɞɚɹ ɤɜɚɪɬɢɪɚ ɢɦɟɟɬ ɨɬɞɟɥɶɧɵɣ ɫɨɛɫɬɜɟɧɧɵɣ ɜɵɯɨɞ ɧɚ 

ɩɨɷɬɚɠɧɭɸ ɩɥɨɳɚɞɤɭ ɫ ɞɨɫɬɭɩɨɦ ɤ ɥɢɮɬɚɦ ɢ ɧɟɡɚɞɵɦɥɹɟɦɨɣ ɥɟɫɬɧɢɰɟ, 

ɤɨɬɨɪɵɟ ɭɫɬɪɨɟɧɵ ɜ ɠɟɥɟɡɨɛɟɬɨɧɧɨɦ ɹɞɪɟ ɠɟɫɬɤɨɫɬɢ, ɭ ɤɨɬɨɪɨɝɨ ɧɚ ɜɟɪɯɧɟɦ 

ɭɪɨɜɧɟ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɦɚɲɢɧɧɨɟ ɨɬɞɟɥɟɧɢɟ ɥɢɮɬɨɜ. Ʉɨɥɢɱɟɫɬɜɨ ɥɢɮɬɨɜ: ɞɜɚ 

ɩɚɫɫɚɠɢɪɫɤɢɯ ɢ ɨɞɢɧ ɝɪɭɡɨɜɨɣ (ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶɸ 600 ɢ 1200 ɤɝ 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ). Ɉɬɫɟɤɨɜ ɞɥɹ ɦɭɫɨɪɨɜɨɞɨɜ ɧɟ ɩɪɟɞɭɫɦɨɬɪɟɧɨ, ɬɚɤ ɤɚɤ ɧɚ 

ɬɟɪɪɢɬɨɪɢɢ ɠɢɥɨɝɨ ɞɨɦɚ ɛɭɞɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɪɚɡɞɟɥɶɧɵɣ ɫɛɨɪ ɦɭɫɨɪɚ.  

Ʉɪɨɜɥɹ ɡɞɚɧɢɹ ɪɭɥɨɧɧɚɹ ɧɟɷɤɫɩɥɭɚɬɢɪɭɟɦɚɹ. Ⱦɨɠɞɟɜɵɟ ɢ ɬɚɥɵɟ ɜɨɞɵ 

ɨɬɜɨɞɹɬɫɹ ɫ ɩɨɦɨɳɶɸ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɞɨɫɬɨɤɚ. 

Ⱥɪɯɢɬɟɤɬɭɪɚ ɡɞɚɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɪɟɛɨɜɚɧɢɹɦ, ɩɪɟɞɴɹɜɥɹɟɦɵɦ ɞɥɹ 

ɠɢɥɵɯ ɡɞɚɧɢɣ. ɉɪɨɫɬɪɚɧɫɬɜɟɧɧɚɹ, ɩɥɚɧɢɪɨɜɨɱɧɚɹ ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɚɹ 

ɨɪɝɚɧɢɡɚɰɢɹ ɨɛɭɫɥɨɜɥɟɧɚ ɫɩɟɰɢɮɢɤɨɣ ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ 

ɩɨɦɟɳɟɧɢɣ ɢ ɨɬɜɟɱɚɟɬ ɩɪɢɧɰɢɩɚɦ ɠɢɥɨɝɨ ɞɨɦɚ. 

Ɍɚɛɥɢɰɚ 2.1 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɡɞɚɧɢɹ 

№ ɇɚɢɦɟɧɨɜɚɧɢɟ Ɂɧɚɱɟɧɢɟ 

1 ɋɬɟɩɟɧɶ ɨɝɧɟɫɬɨɣɤɨɫɬɢ ɡɞɚɧɢɹ II  

2 Ʉɥɚɫɫ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ C0 

3 Ʉɥɚɫɫ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ Ɏ1.3 

4 
Ʉɚɬɟɝɨɪɢɹ ɡɞɚɧɢɹ, ɫɨɨɪɭɠɟɧɢɣ ɢ ɩɨɦɟɳɟɧɢɣ ɩɨ 

ɩɨɠɚɪɧɨɣ ɢ ɜɡɪɵɜɨɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ 
Ⱦ 

5 ɍɪɨɜɟɧɶ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɡɞɚɧɢɹ ɩɨɜɵɲɟɧɧɵɣ 

 

Ɇеɪы ɩɪɢɧяɬые ɩɨ ɨгɧеɡащɢɬы ɤɨɧɫɬɪɭɤцɢɣ: 

ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɧɟɫɭɳɢɯ CLT ɤɨɧɫɬɪɭɤɰɢɣ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɦ 

ɨɛɪɚɛɨɬɤɭ ɞɪɟɜɟɫɢɧɵ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɦ ɨɝɧɟɡɚɳɢɬɧɵɦ ɤɨɦɩɥɟɤɫɨɦ 

«ɉɪɢɥɚɤ»-Ʉ45+ «KRASULA» ɞɥɹ ɨɝɧɟɡɚɳɢɬɧɵɯ ɩɨɤɪɵɬɢɣ, ɤɨɬɨɪɵɣ 
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ɩɨɜɵɲɚɟɬ ɤɥɚɫɫ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ ɞɟɪɟɜɹɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɞɨ Ʉ0(45), ɚ ɬɚɤ 

ɠɟ ɹɜɥɹɟɬɫɹ ɛɟɡɨɩɚɫɧɵɦ ɞɥɹ ɥɸɞɟɣ ɢ ɠɢɜɨɬɧɵɯ, ɱɬɨ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ 

ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɡɞɚɧɢɣ ɫ ɧɚɯɨɠɞɟɧɢɟɦ ɜ ɧɢɯ ɥɸɞɟɣ. 

Ʉɨɦɩɚɧɢɟɣ ɪɚɡɪɚɛɨɬɱɢɤɨɦ «ɇɈɊɌ» ɛɵɥɨ ɩɪɨɢɡɜɟɞɟɧɨ ɢɫɩɵɬɚɧɢɟ 

ɤɥɟɟɧɨɣ CLT ɩɚɧɟɥɢ ɫ ɩɪɢɦɟɧɹɟɦ ɞɚɧɧɨɝɨ ɨɝɧɟɡɚɳɢɬɧɨɝɨ ɤɨɦɩɥɟɤɫɚ, ɤɨɬɨɪɨɟ 

ɩɨɤɚɡɚɥɨ, ɱɬɨ ɩɪɢ ɜɨɡɞɟɣɫɬɜɢɢ ɨɬɤɪɵɬɨɝɨ ɨɝɧɹ ɬɟɦɩɟɪɚɬɭɪɨɣ ɛɨɥɟɟ 900 

ɝɪɚɞɭɫɨɜ ɧɚ ɩɪɨɬɹɠɟɧɢɢ 50 ɦɢɧɭɬ, ɫɚɦɚ ɞɪɟɜɟɫɢɧɚ ɧɟ ɩɨɫɬɪɚɞɚɥɚ, 

ɨɝɧɟɡɚɳɢɬɧɵɣ ɤɨɦɩɥɟɤɫ ɩɪɢ ɜɨɡɞɟɣɫɬɜɢɢ ɬɟɦɩɟɪɚɬɭɪɨɣ ɨɛɪɚɡɭɟɬ 

ɩɟɧɨɤɨɤɨɫɨɜɭɸ ɲɭɛɭ, ɤɨɬɨɪɚɹ ɩɪɟɝɪɚɠɞɚɟɬ ɞɨɫɬɭɩ ɤɢɫɥɨɪɨɞɚ ɢ ɬɟɩɥɚ ɤ ɫɚɦɨɣ 

ɞɪɟɜɢɫɢɧɟ, ɚ ɩɨɫɥɟ ɬɨɝɨ ɤɚɤ ɩɟɧɨɤɨɤɫɨɜɚɹ ɲɭɛɚ ɪɚɡɪɭɲɚɟɬɫɹ ɢɡ ɟɝɨ «ɨɫɤɨɥɤɨɜ» 

ɨɛɪɚɡɭɟɬɫɹ ɟɳɟ ɛɨɥɟɟ ɬɟɪɦɨɫɬɚɛɢɥɶɧɵɟ ɜɟɳɟɫɬɜɚ. 

ȼɫɟ ɫɬɵɤɢ ɢ ɝɪɚɧɢ ɞɟɪɟɜɹɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ, ɤɨɬɨɪɵɟ ɤɨɧɬɚɤɬɢɪɭɸɬ ɫ 

ɛɟɬɨɧɨɦ ɢ ɦɟɬɚɥɥɨɦ ɩɨɞɜɟɪɝɚɸɬɫɹ ɨɛɪɚɛɨɬɤɟ ɨɛɦɚɡɨɱɧɨɣ ɝɢɞɪɨɢɡɨɥɹɰɢɢ 

«ɀɢɞɤɢɣ ɩɟɪɝɚɦɢɧ» ɢ ɚɧɬɢɫɟɩɬɢɪɨɜɚɧɢɟ «Ȼɢɨɬɟɤɫ Ʉɥɚɫɫɢɤ». 

 

Ɇɧɨɝɨɷɬɚɠɧɵɣ ɠɢɥɨɣ ɞɨɦ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɧɚ ɨɝɨɪɨɠɟɧɧɨɣ ɬɟɪɪɢɬɨɪɢɢ ɫ 

ɨɝɪɚɧɢɱɟɧɧɵɦ ɞɨɫɬɭɩɨɦ. ɉɚɪɤɨɜɤɚ ɜ ɤɨɥɢɱɟɫɬɜɟ, ɜ ɬɨɦ ɱɢɫɥɟ 5% ɨɬ ɨɛɳɟɝɨ 

ɱɢɫɥɚ ɦɚɲɢɧɨ-ɦɟɫɬɨ ɩɪɟɞɧɚɡɧɚɱɟɧɨ ɞɥɹ ɦɚɥɨɦɨɛɢɥɶɧɵɯ (ɞɚɥɟɟ ɆȽɇ) ( 

ɦɚɲɢɧɨ ɦɟɫɬɨ) ɞɥɹ ɠɢɬɟɥɟɣ ɪɚɡɦɟɳɚɟɬɫɹ ɡɚ ɨɝɪɚɠɞɚɟɦɨɣ ɬɟɪɪɢɬɨɪɢɟɣ . 

ɉɚɪɤɨɜɤɚ ɞɥɹ ɫɨɬɪɭɞɧɢɤɨɜ ɢ ɩɨɫɟɬɢɬɟɥɟɣ ɨɮɢɫɧɵɯ ɩɨɦɟɳɟɧɢɣ ɪɚɫɩɨɥɚɝɚɟɬɫɹ 

ɬɚɤ ɠɟ ɡɚ ɨɝɪɚɠɞɟɧɧɨɣ ɬɟɪɪɢɬɨɪɢɟɣ. 

Ɍɟɪɪɢɬɨɪɢɹ ɜɨɤɪɭɝ ɡɞɚɧɢɹ ɡɚɚɫɮɚɥɶɬɢɪɨɜɚɧɚ, ɛɥɚɝɨɭɫɬɪɨɟɧɚ, ɨɡɟɥɟɧɟɧɚ. 

Ɂɞɚɧɢɟ ɨɛɨɪɭɞɨɜɚɧɨ ɰɟɧɬɪɚɥɶɧɵɦ ɜɨɞɨɩɪɨɜɨɞɨɦ, ɤɚɧɚɥɢɡɚɰɢɟɣ, 

ɨɬɨɩɥɟɧɢɟɦ, ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɟɦ, ɫɢɫɬɟɦɚɦɢ ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɹ ɢ 

ɜɟɧɬɢɥɹɰɢɢ.  

ɇɚɪɭɠɧɚɹ ɨɬɞɟɥɤɚ: 

1. ɋɬɟɧɵ – ɮɢɛɪɨɰɟɦɟɧɬɧɵɟ ɫɚɣɞɢɧɝ-ɩɚɧɟɥɢ LATONIT ; 

2. Ɉɤɧɚ - ɉȼɏ ɫ ɬɪɨɣɧɵɦ ɨɫɬɟɤɥɟɧɢɟɦ (4Ɇ1-10-4Ɇ1-10-4Ɇ1) ɩɨ 

ȽɈɋɌ 30674-99 ɮɢɪɦɵ Ʉȼȿ. 
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3. Ⱦɜɟɪɢ- ɢɡ ɚɥɸɦɢɧɢɟɜɵɯ ɢ ɉȼɏ ɩɪɨɮɢɥɟɣ, ɦɟɬɚɥɥɢɱɟɫɤɢɟ; 

4. ȼɨɞɨɫɬɨɱɧɵɟ ɬɪɭɛɵ – ɢɡ ɨɰɢɧɤɨɜɚɧɧɨɣ ɤɪɨɜɟɥɶɧɨɣ ɫɬɚɥɢ, 

ɞɢɚɦɟɬɪɨɦ 200 ɦɦ; 

ȼɧɭɬɪɟɧɧɹɹ ɨɬɞɟɥɤɚ ɩɨɦɟɳɟɧɢɣ ɜ ɞɚɧɧɨɦ ɩɪɨɟɤɬɟ ɹɜɥɹɟɬɫɹ 

ɩɪɟɞɱɢɫɬɨɜɨɣ: 

1. ɉɨɬɨɥɤɢ – ɥɢɫɬɵ ȽɄɅ «KNAUFF», ɲɬɭɤɚɬɭɪɤɚ, ɲɩɚɬɥɟɜɤɚ; 

2. ɋɬɟɧɵ ɜɥɚɠɧɵɯ ɩɨɦɟɳɟɧɢɣ – ɥɢɫɬɵ ȽȼɅ «KNAUFF»; 

3. ɋɬɟɧɵ ɩɨɦɟɳɟɧɢɣ – ȽɄɅ «KNAUFF», ɝɪɭɧɬɨɜɤɚ, ɲɩɚɬɥɟɜɤɚ; 

4. ɉɨɥɵ – Ɍɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɟ ɩɥɢɬɵ «Rockwool Ⱥɤɭɫɬɢɤ Ȼɚɬɬɫ», 

ɫɭɯɚɹ ɫɬɹɠɤɚ «KNAUFF», ɥɢɫɬɵ ȽȼɅ  

5. Ⱦɜɟɪɢ – ɢɡ ɚɥɸɦɢɧɢɟɜɵɯ ɢ ɉȼɏ ɩɪɨɮɢɥɟɣ, ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɟ, 

ɦɟɬɚɥɥɢɱɟɫɤɢɟ 

Ɍɚɛɥɢɰɚ 2.2 – Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɡɞɚɧɢɹ: 

ɋɬɪɨɢɬɟɥɶɧɵɣ ɨɛɴɟɦ ɡɞɚɧɢɹ 2692224 ɦ3 

Ɉɛɳɚɹ ɩɥɨɳɚɞɶ 35424 ɦ2 

ɂɡ ɧɟё 

ɀɢɥɚɹ ɩɥɨɳɚɞɶ 25902 ɦ2 

Ʉɨɥɢɱɟɫɬɜɨ ɤɜɚɪɬɢɪ 230 

ȼ ɬɨɦ ɱɢɫɥɟ 

1-ɤɨɦɧɚɬɧɚɹ 46 

2- ɤɨɦɧɚɬɧɚɹ 92 

3- ɤɨɦɧɚɬɧɚɹ 92 

 

2.2  Ɉɛɨɫɧɨɜɚɧɢɟ ɩɪɢɧɹɬɵɯ ɨɛɴɟɦɧɨ-ɩɥɚɧɢɪɨɜɨɱɧɵɯ ɢ 
ɚɪɯɢɬɟɤɬɭɪɧɨ-ɯɭɞɨɠɟɫɬɜɟɧɧɵɯ ɪɟɲɟɧɢɣ, ɜ ɬɨɦ ɱɢɫɥɟ ɫɨɛɥɸɞɟɧɢɹ 
ɩɪɟɞɟɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɪɚɡɪɟɲɟɧɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɨɛɴɟɤɬɚ 
ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

ɉɪɢɧɹɬɵɟ ɚɪɯɢɬɟɤɬɭɪɧɨ-ɯɭɞɨɠɟɫɬɜɟɧɧɵɟ ɢ ɨɛɴɟɦɧɨ-ɩɥɚɧɢɪɨɜɨɱɧɵɟ 

ɪɟɲɟɧɢɹ ɡɞɚɧɢɹ ɨɛɭɫɥɨɜɥɟɧɵ: 

1.  Ɏɭɧɤɰɢɨɧɚɥɶɧɵɦ ɧɚɡɧɚɱɟɧɢɟɦ; 

2. Ɉɫɨɛɟɧɧɨɫɬɹɦɢ ɪɚɫɩɨɥɨɠɟɧɢɹ ɧɚ ɝɟɧɟɪɚɥɶɧɨɦ ɩɥɚɧɟ; 
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3. Ɍɪɟɛɨɜɚɧɢɹɦɢ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɝɥɚɦɟɧɬɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ 

ɭɫɬɚɧɚɜɥɢɜɚɸɳɢɦɢ ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ; 

4. Ʉɥɢɦɚɬɢɱɟɫɤɢɦɢ ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɪɚɣɨɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

Ɏɭɧɤɰɢɨɧɚɥɶɧɨɫɬɶ, ɧɚɞɟɠɧɨɫɬɶ, ɛɟɡɨɩɚɫɧɨɫɬɶ, ɚɪɯɢɬɟɤɬɭɪɧɨ-

ɯɭɞɨɠɟɫɬɜɟɧɧɚɹ ɜɵɪɚɡɢɬɟɥɶɧɨɫɬɶ ɹɜɥɹɸɬɫɹ ɨɫɧɨɜɧɵɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ ɤ 

ɡɞɚɧɢɸ. 

ɑɢɫɥɟɧɧɨɫɬɶ ɫɨɬɪɭɞɧɢɤɨɜ ɡɚɜɢɫɢɬ ɬɪɟɛɭɟɦɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɪɚɛɨɱɢɯ ɦɟɫɬ 

ɜ ɤɨɦɩɚɧɢɹɯ, ɡɚɧɢɦɚɸɳɢɯ ɨɮɢɫɵ ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɧɚ ɩɟɪɜɨɦ ɷɬɚɠɟ. 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɱɢɫɥɟɧɧɨɫɬɶ ɢɡ ɪɚɫɱɟɬɚ ɧɚ 1 ɪɚɛɨɬɧɢɤɚ 6 ɦ2 , ɢɡ ɤɨɬɨɪɵɯ 5% 

ɆȽɇ.  

2.3 Ɉɛɨɫɧɨɜɚɧɢɟ ɩɪɢɧɹɬɵɯ ɚɪɯɢɬɟɤɬɭɪɧɵɯ ɪɟɲɟɧɢɣ ɜ ɱɚɫɬɢ 
ɨɛɟɫɩɟɱɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɢɹ ɡɞɚɧɢɣ, ɫɬɪɨɟɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ 
ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

Ɇɧɨɝɨɷɬɚɠɧɵɣ ɠɢɥɨɣ ɞɨɦ ɫɬɪɟɦɢɬɫɹ ɤ ɦɚɤɫɢɦɚɥɶɧɨɣ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ: ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɩɪɢɧɹɬɵɯ ɚɪɯɢɬɟɤɬɭɪɧɵɯ ɪɟɲɟɧɢɣ, ɚ ɢɦɟɧɧɨ 

ɧɚɥɢɱɢɟɦ ɨɫɬɟɤɥɟɧɧɵɦɢ ɛɚɥɤɨɧɚɦɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ 

ɟɫɬɟɫɬɜɟɧɧɵɦ ɨɫɜɟɳɟɧɢɟɦ. 

 ɗɧɟɪɝɟɬɢɱɟɫɤɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɫɨ ɫɬɨɪɨɧɵ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɢ 

ɨɛɴɟɦɧɨ-ɩɥɚɧɢɪɨɜɨɱɧɵɦɢ ɪɟɲɟɧɢɣ ɮɨɪɦɚ ɡɞɚɧɢɹ ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɚɢɛɨɥɶɲɭɸ 

ɷɧɟɪɝɟɬɢɱɟɫɤɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ, ɜɵɛɨɪ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɤɨɧɫɬɪɭɤɰɢɣ 

(ɞɟɪɟɜɹɧɧɵɟ CLT ɩɚɧɟɥɢ) ɫ ɦɟɧɶɲɟɣ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶɸ, ɭɫɢɥɟɧɢɟ 

ɬɟɩɥɨɡɚɳɢɬɵ ɨɛɨɥɨɱɤɢ ɡɞɚɧɢɹ. ɋɧɢɠɟɧɢɟ ɜɨɡɞɭɯɨɩɪɨɧɢɰɚɟɦɨɫɬɢ (ɫɨɟɞɢɧɟɧɢɹ 

ɫɬɵɤɨɜ), ɭɫɬɪɨɣɫɬɜɨ ɬɚɦɛɭɪɨɜ ɫ ɜɨɡɞɭɲɧɵɦɢ ɡɚɜɟɫɚɦɢ, ɪɚɰɢɨɧɚɥɶɧɚɹ 

ɨɪɢɟɧɬɚɰɢɹ ɜɯɨɞɨɜ. 

ȼ ɨɛɥɚɫɬɢ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɝɨ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ: ɜɧɟɞɪɟɧɢɟ ɩɪɢɛɨɪɧɨɝɨ 

ɭɱɟɬɚ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɨɜɪɟɦɟɧɧɵɯ ɢɡɨɥɹɰɢɨɧɧɵɯ 

ɦɚɬɟɪɢɚɥɨɜ. 

ȼ ɫɢɫɬɟɦɚɯ ɜɟɧɬɢɥɹɰɢɢ: ɩɪɢɦɟɧɟɧɢɟ ɩɪɢɬɨɱɧɨ-ɜɵɬɹɠɧɨɣ ɜɟɧɬɢɥɹɰɢɢ. 
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ȼ ɫɢɫɬɟɦɚɯ ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɹ: ɩɪɢɨɪɢɬɟɬɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɢɫɬɟɦ 

ɧɨɜɨɝɨ ɩɨɤɨɥɟɧɢɹ. 

ȼ ɫɢɫɬɟɦɚɯ ɜɨɞɨɫɧɚɛɠɟɧɢɹ: ɨɛɟɫɩɟɱɟɧɢɟ ɫɬɚɛɢɥɢɡɚɰɢɢ ɢ ɨɝɪɚɧɢɱɟɧɢɟ 

ɞɚɜɥɟɧɢɹ, ɜɨɞɨɫɛɟɪɟɝɚɸɳɟɣ ɚɪɦɚɬɭɪɵ ɢ ɜɨɞɨɫɱɟɬɱɢɤɨɜ. 

2.4  ɉɟɪɟɱɟɧɶ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɫɨɛɥɸɞɟɧɢɹ 
ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɤ 
ɚɪɯɢɬɟɤɬɭɪɧɵɦ ɪɟɲɟɧɢɹɦ, ɜɥɢɹɸɳɢɦ ɧɚ ɷɧɟɪɝɟɬɢɱɟɫɤɭɸ 
ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɡɞɚɧɢɣ, ɫɬɪɨɟɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ 

ɉɟɪɟɱɟɧɶ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɫɨɛɥɸɞɟɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɵɯ 

ɬɪɟɛɨɜɚɧɢɣ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ, ɜɤɥɸɱɚɸɬ: 

1) ɩɨɤɚɡɚɬɟɥɢ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟ ɭɞɟɥɶɧɭɸ ɜɟɥɢɱɢɧɭ ɪɚɫɯɨɞɚ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɜ ɡɞɚɧɢɢ, ɫɬɪɨɟɧɢɢ ɢ ɫɨɨɪɭɠɟɧɢɢ; 

2) ɬɪɟɛɨɜɚɧɢɹ ɤ ɚɪɯɢɬɟɤɬɭɪɧɵɦ, ɮɭɧɤɰɢɨɧɚɥɶɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ, 

ɤɨɧɫɬɪɭɤɬɢɜɧɵɦ ɢ ɢɧɠɟɧɟɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɦ ɪɟɲɟɧɢɹɦ, ɜɥɢɹɸɳɢɦ ɧɚ 

ɷɧɟɪɝɟɬɢɱɟɫɤɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɡɞɚɧɢɣ, ɫɬɪɨɟɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ; 

3) ɬɪɟɛɨɜɚɧɢɹ ɤ ɨɬɞɟɥɶɧɵɦ ɷɥɟɦɟɧɬɚɦ, ɤɨɧɫɬɪɭɤɰɢɹɦ ɡɞɚɧɢɣ, ɫɬɪɨɟɧɢɣ 

ɢ ɫɨɨɪɭɠɟɧɢɣ ɢ ɢɯ ɫɜɨɣɫɬɜɚɦ, ɤ ɢɫɩɨɥɶɡɭɟɦɵɦ ɜ ɡɞɚɧɢɹɯ, ɫɬɪɨɟɧɢɹɯ ɢ 

ɫɨɨɪɭɠɟɧɢɹɯ ɭɫɬɪɨɣɫɬɜɚɦ ɢ ɬɟɯɧɨɥɨɝɢɹɦ, ɚ ɬɚɤɠɟ ɤ ɜɤɥɸɱɚɟɦɵɦ ɜ ɩɪɨɟɤɬɧɭɸ 

ɞɨɤɭɦɟɧɬɚɰɢɸ ɢ ɩɪɢɦɟɧɹɟɦɵɦ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɡɞɚɧɢɣ, ɫɬɪɨɟɧɢɣ ɢ 

ɫɨɨɪɭɠɟɧɢɣ ɬɟɯɧɨɥɨɝɢɹɦ ɢ ɦɚɬɟɪɢɚɥɚɦ, ɩɨɡɜɨɥɹɸɳɢɟ ɢɫɤɥɸɱɢɬɶ 

ɧɟɪɚɰɢɨɧɚɥɶɧɵɣ ɪɚɫɯɨɞ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɤɚɤ ɜ ɩɪɨɰɟɫɫɟ 

ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɡɞɚɧɢɣ, ɫɬɪɨɟɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ, ɬɚɤ ɢ ɜ ɩɪɨɰɟɫɫɟ ɢɯ 

ɷɤɫɩɥɭɚɬɚɰɢɢ; 

4) ɢɧɵɟ ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ. 

ɉɪɨɟɤɬɨɦ ɡɚɥɨɠɟɧɵ ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɵɟ ɪɟɲɟɧɢɹ ɩɨ ɜɢɞɚɦ 

ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ. 

Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ. 
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2.5 Ɉɩɢɫɚɧɢɟ ɢ ɨɛɨɫɧɨɜɚɧɢɟ ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ 
ɩɪɢɟɦɨɜ ɩɪɢ ɨɮɨɪɦɥɟɧɢɢ ɮɚɫɚɞɨɜ ɢ ɢɧɬɟɪɶɟɪɨɜ ɨɛɴɟɤɬɚ ɤɚɩɢɬɚɥɶɧɨɝɨ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

Ɂɞɚɧɢɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɥɨɠɧɵɣ ɨɛɴɟɦ ɦɧɨɝɨɭɝɨɥɶɧɨɣ ɮɨɪɦɵ. 

ɐɜɟɬɨɜɚɹ ɝɚɦɦɚ, ɷɥɟɦɟɧɬɵ ɨɬɞɟɥɤɢ ɢ ɨɛɥɢɰɨɜɤɢ ɮɚɫɚɞɚ, ɞɟɬɚɥɢ ɮɚɫɚɞɚ ɢ 

ɜɯɨɞɧɵɯ ɝɪɭɩɩ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɨɛɳɟɦɭ ɫɬɢɥɸ ɡɞɚɧɢɹ. Ʉɨɦɩɨɡɢɰɢɨɧɧɵɟ 

ɩɪɢёɦɵ ɩɪɢ ɨɮɨɪɦɥɟɧɢɢ ɮɚɫɚɞɨɜ ɢ ɢɧɬɟɪɶɟɪɨɜ ɨɫɧɨɜɚɧɵ ɧɚ ɤɨɦɩɨɧɨɜɨɱɧɵɯ 

ɪɟɲɟɧɢɹɯ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɪɚɰɢɨɧɚɥɶɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɡɞɚɧɢɹ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ ɟɝɨ ɮɭɧɤɰɢɨɧɚɥɶɧɵɦ ɧɚɡɧɚɱɟɧɢɟɦ. 

Ɋɟɲɟɧɢɟ ɮɚɫɚɞɨɜ ɨɛɟɫɩɟɱɢɜɚɟɬ ɷɧɟɪɝɟɬɢɱɟɫɤɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɡɞɚɧɢɹ ɢ 

ɩɨɡɜɨɥɹɟɬ ɫɨɡɞɚɬɶ ɜɵɪɚɡɢɬɟɥɶɧɭɸ ɮɨɪɦɭ, ɥɚɤɨɧɢɱɧɨ ɜɩɢɫɵɜɚɸɳɭɸɫɹ ɜ 

ɥɚɧɞɲɚɮɬ, ɚ ɬɚɤ ɠɟ ɫɨɡɞɚɬɶ ɷɤɨɥɨɝɢɱɟɫɤɢɣ ɨɛɪɚɡ, ɩɪɢɛɥɢɠɚɸɳɢɣ ɧɚɫ ɤ 

ɩɪɢɪɨɞɟ. 

Ɏɚɫɚɞ ɡɞɚɧɢɹ ɨɛɪɚɡɭɸɬ ɢɡɝɨɬɨɜɥɟɧɧɵɟ ɡɚɪɚɧɟɟ ɮɚɫɚɞɧɵɟ CLT ɩɚɧɟɥɢ 

(ɪɚɡɦɟɪɵ: ɞɥɢɧɨɣ 9 ɦɟɬɪɨɜ, ɜɵɫɨɬɨɣ 3 ɦɟɬɪɚ), ɫ ɡɚɪɚɧɟɟ ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ 

ɨɤɧɚɦɢ, ɩɪɨɟɦɚɦɢ ɩɨɞ ɞɜɟɪɧɵɟ ɩɨɥɨɬɧɚ. Ɉɛɥɢɰɨɜɤɚ ɮɢɛɪɨɰɟɦɟɧɬɧɵɦɢ 

ɫɚɣɞɢɧɝ ɩɚɧɟɥɹɦɢ LATONIT 80xxRAL ɤɨɪɢɱɧɟɜɨɣ ɫɟɪɢɢ ɢ 20ɯɯRAL 

ɨɪɚɧɠɟɜɨɣ ɫɟɪɢɢ, ɞɟɤɨɪɢɪɨɜɚɧɧɵɟ ɩɨɞ ɞɟɪɟɜɨ. Ⱦɚɧɧɵɟ ɫɚɣɞɢɧɝ ɩɚɧɟɥɢ 

ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɧɟɩɪɢɯɨɬɥɢɜɨɫɬɶɸ ɤ ɩɨɝɨɞɧɵɦ ɭɫɥɨɜɢɹɦ, 

ɩɨɠɚɪɨɛɟɡɨɩɚɫɧɨɫɬɶ (ɤɥɚɫɫ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ Ʉ0), ɨɬɛɨɪɧɨɟ ɢ 

ɷɤɨɥɨɝɢɱɧɨɟ ɫɵɪɶɟ ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ, ɧɟ ɨɩɚɫɧɨ ɞɥɹ ɡɞɨɪɨɜɶɹ ɱɟɥɨɜɟɤɚ, 

ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɪɨɫɫɢɣɫɤɢɦ ɫɬɚɧɞɚɪɬɚɦ ɤɚɱɟɫɬɜɚ. 

ɉɪɢɦɟɧɟɧɢɟ ɜ ɩɪɨɟɤɬɟ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɦɚɬɟɪɢɚɥɨɜ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 

ɫɨɜɪɟɦɟɧɧɨɦɭ ɭɪɨɜɧɸ, ɜ ɫɨɱɟɬɚɧɢɢ ɫ ɜɵɫɨɤɨɬɟɯɧɨɥɨɝɢɱɧɵɦɢ ɦɟɬɨɞɚɦɢ 

ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɫɬɪɨɢɬɟɥɶɧɵɦɢ ɧɨɪɦɚɦɢ ɩɨɡɜɨɥɹɟɬ ɞɨɛɢɬɶɫɹ ɛɨɥɶɲɟɣ 

ɜɵɪɚɡɢɬɟɥɶɧɨɫɬɢ ɨɛɴɟɦɧɨ-ɩɥɚɧɢɪɨɜɨɱɧɵɯ ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɪɟɲɟɧɢɣ, ɚ 

ɬɚɤɠɟ ɨɛɟɫɩɟɱɟɧɢɹ ɬɪɟɛɭɟɦɨɣ ɩɨɠɚɪɨɨɩɚɫɧɨɫɬɢ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɡɞɚɧɢɹ. 
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2.6 Ɉɩɢɫɚɧɢɟ ɪɟɲɟɧɢɣ ɩɨ ɨɬɞɟɥɤɟ ɩɨɦɟɳɟɧɢɣ ɨɫɧɨɜɧɨɝɨ, 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ, ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɧɚɡɧɚɱɟɧɢɹ 

ȼ ɞɚɧɧɨɦ ɩɪɨɟɤɬɟ ɜɧɭɬɪɟɧɧɹɹ ɨɬɞɟɥɤɚ ɜɵɩɨɥɧɟɧɚ ɜ ɩɪɟɞɱɢɫɬɨɜɨɦ 

ɜɚɪɢɚɧɬɟ. 

ȼɨ ɜɥɚɠɧɵɯ ɩɨɦɟɳɟɧɢɹɯ (ɫɚɧɭɡɥɵ) ɜɵɩɨɥɧɹɟɬɫɹ ɨɛɲɢɜɤɚ ɥɢɫɬɚɦɢ ȽȼɅ 

(ɝɢɩɫɨ-ɜɨɥɨɤɧɢɫɬɵɦɢ ɥɢɫɬɚɦɢ) ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɡɚɩɨɥɧɟɧɢɟɦ ɲɜɨɜ. 

ȼ ɩɨɦɟɳɟɧɢɹɯ ɩɨɫɬɨɹɧɧɨ ɩɪɟɛɵɜɚɧɢɹ ɜɵɩɨɥɧɹɟɬɫɹ ɨɛɲɢɜɤɚ ɥɢɫɬɚɦɢ 

ȽɄɅ, ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɡɚɩɨɥɧɟɧɢɟɦ ɲɜɨɜ, ɝɪɭɧɬɨɜɚɧɢɟ ɢ ɲɩɚɬɥɟɜɚɧɢɟ. 

ȼ ɥɚɫɬɢɱɧɵɯ ɤɥɟɬɤɚ, ɤɨɦɧɚɬɚɯ ɭɛɨɪɨɱɧɨɝɨ ɢɧɜɟɧɬɚɪɹ, ɤɨɪɢɞɨɪɚɯ, 

ɥɢɮɬɨɜɵɯ ɯɨɥɥɚɯ, ɬɚɦɛɭɪɚɯ, ɤɨɦɧɚɬɟ ɩɭɧɤɬɚ ɨɯɪɚɧɵ, ɤɨɥɹɫɨɱɧɨɣ ɜɵɩɨɥɧɹɟɬɫɹ 

ɨɛɲɢɜɤɚ ȽɄɅ, ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɡɚɩɨɥɧɟɧɢɟɦ ɲɜɨɜ, ɨɲɬɭɤɚɬɭɪɢɜɚɧɢɟ, 

ɲɩɚɬɥɟɜɚɧɢɟ, ɨɤɪɚɫɤɚ ɩɨɜɟɪɯɧɨɫɬɢ. 

ȼ ɢɧɠɟɧɟɪɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɩɨɦɟɳɟɧɢɹɯ, ɤɨɪɢɞɨɪɚɯ, ɥɢɮɬɨɜɵɯ ɯɨɥɥɚɯ, 

ɬɚɦɛɭɪɨɜ, ɤɨɥɹɫɨɱɧɨɣ, ɩɭɧɤɬɟ ɨɯɪɚɧɵ ɜɵɩɨɥɧɹɟɬɫɹ ɬɟɩɥɨ-ɡɜɭɤɨ ɢɡɨɥɹɰɢɹ, 

ɫɭɯɚɹ ɫɬɹɠɤɚ ɫ ȽȼɅ, ɫ ɩɨɤɪɵɬɢɟɦ ɢɡ ɤɟɪɚɦɢɱɟɫɤɢɯ ɩɥɢɬ. 

ȼ ɠɢɥɵɯ ɩɨɦɟɳɟɧɢɹɯ ɜɵɩɨɥɧɹɟɬɫɹ ɬɟɩɥɨ-ɡɜɭɤɨɢɡɨɥɹɰɢɹ, ɫɭɯɚɹ ɫɬɹɠɤɚ 

ɫ ȽȼɅ. Ⱥ ɬɚɤ ɠɟ ɧɚɬɹɠɧɵɟ ɩɨɬɨɥɤɢ Ƚɭɞɜɢɧ ɦɚɬɨɜɵɣ. 

2.7 Ɉɩɢɫɚɧɢɟ ɚɪɯɢɬɟɤɬɭɪɧɵɯ ɪɟɲɟɧɢɣ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ 
ɟɫɬɟɫɬɜɟɧɧɨɟ ɨɫɜɟɳɟɧɢɟ ɩɨɦɟɳɟɧɢɣ ɫ ɩɨɫɬɨɹɧɧɵɦ ɩɪɟɛɵɜɚɧɢɟɦ ɥɸɞɟɣ 

ɉɥɚɧɢɪɨɜɤɚ ɠɢɥɵɯ ɢ ɫɥɭɠɟɛɧɵɯ ɩɨɦɟɳɟɧɢɣ ɜɵɩɨɥɧɟɧɚ ɫ ɭɱɟɬɨɦ ɧɨɪɦ 

ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɨɫɜɟɳɟɧɢɹ. 

ȼɨ ɜɫɟɯ ɩɨɦɟɳɟɧɢɹɯ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɝɨ ɞɥɹ ɞɥɢɬɟɥɶɧɨɝɨ ɩɪɟɛɵɜɚɧɢɹ 

ɥɸɞɟɣ, ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɟɫɬɟɫɬɜɟɧɧɨɟ ɨɫɜɟɳɟɧɢɟ ɱɟɪɟɡ ɨɤɨɧɧɵɟ ɩɪɨёɦɵ ɢ 

ɜɢɬɪɚɠɧɵɟ ɫɢɫɬɟɦɵ ɜ ɧɚɪɭɠɧɵɯ ɫɬɟɧɚɯ ɡɞɚɧɢɹ. 

ɇɨɪɦɚɬɢɜɧɚɹ ɢɧɫɨɥɹɰɢɹ (ɧɟ ɦɟɧɟɟ 1,5 ɱɚɫɨɜ) ɜ ɤɜɚɪɬɢɪɚɯ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ 

ɩɪɨɟɤɬɧɵɦ ɪɚɫɩɨɥɨɠɟɧɢɟɦ ɡɞɚɧɢɹ ɧɚ ɭɱɚɫɬɤɟ ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɬɨɪɨɧ ɫɜɟɬɚ. 
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2.8 Ɉɩɢɫɚɧɢɟ ɚɪɯɢɬɟɤɬɭɪɧɨ-ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɡɚɳɢɬɭ ɩɨɦɟɳɟɧɢɣ ɨɬ ɲɭɦɚ, ɜɢɛɪɚɰɢɢ ɢ ɞɪɭɝɨɝɨ 
ɜɨɡɞɟɣɫɬɜɢɹ 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɬɪɟɛɭɟɦɨɣ ɡɜɭɤɨɢɡɨɥɹɰɢɢ ɧɚɪɭɠɧɨɝɨ ɨɝɪɚɠɞɟɧɢɹ ɜ 

ɠɢɥɨɣ ɡɨɧɟ ɜɵɛɪɚɧɵ ɨɤɨɧɧɵɟ ɛɥɨɤɢ ɫ ɞɜɨɣɧɵɦ ɫɬɟɤɥɨɩɚɤɟɬɨɦ, ɱɬɨ 

ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɟɨɛɯɨɞɢɦɵɟ ɡɜɭɤɨɢɡɨɥɢɪɭɸɳɢɟ ɤɚɱɟɫɬɜɚ. 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɚɹ ɡɜɭɤɨɢɡɨɥɹɰɢɹ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɩɨɦɟɳɟɧɢɹɯ ɤɜɚɪɬɢɪ 

ɦɚɬɟɪɢɚɥɨɦ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɦ ɩɥɢɬɚɦɢ «Rockwool ɚɤɭɫɬɢɤ Ȼɚɬɬɫ», 

ɬɨɥɳɢɧɨɣ 50 ɦɦ. 

ɉɪɨɟɤɬɨɦ ɧɟ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɤɚɤɨɟ-ɥɢɛɨ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɨɤɚɡɵɜɚɸɳɟɟ 

ɩɨɜɵɲɟɧɧɨɟ ɲɭɦɨɜɨɟ ɢ ɜɢɛɪɚɰɢɨɧɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ. 

2.9 Ɉɩɢɫɚɧɢɟ ɪɟɲɟɧɢɣ ɩɨ ɞɟɤɨɪɚɬɢɜɧɨ-ɯɭɞɨɠɟɫɬɜɟɧɧɨɣ ɢ 
ɰɜɟɬɨɜɨɣ ɨɬɞɟɥɤɟ ɢɧɬɟɪɶɟɪɨɜ 

ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɜɧɭɬɪɟɧɧɟɣ ɨɬɞɟɥɤɢ ɩɨɦɟɳɟɧɢɣ ɭɱɬɟɧɵ ɢɧɬɟɪɟɫɵ, 

ɥɢɱɧɵɣ ɜɤɭɫ ɢ ɩɨɠɟɥɚɧɢɹ ɩɨɬɪɟɛɢɬɟɥɹ, ɩɨɷɬɨɦɭ ɜɵɩɨɥɧɟɧɚ ɩɪɟɞɱɢɫɬɨɜɚɹ 

ɨɬɞɟɥɤɚ, ɱɬɨɛ ɤɚɠɞɵɣ ɩɨɬɪɟɛɢɬɟɥɶ ɦɨɝ ɜɵɛɪɚɬɶ ɫɜɨɣ ɭɧɢɤɚɥɶɧɵɣ ɢɧɬɟɪɶɟɪ, 

ɤɨɬɨɪɵɣ ɩɪɢɞёɬɫɹ ɟɦɭ ɩɨ ɜɤɭɫɭ, ɩɨɬɪɟɛɧɨɫɬɢ ɢ ɭɪɨɜɧɸ ɠɢɡɧɢ 

ɋɬɟɧɵ ɢ ɩɨɬɨɥɤɢ ɠɢɥɵɯ ɩɨɦɟɳɟɧɢɣ, ɤɨɪɢɞɨɪɨɜ ɢ ɬɟɯɧɢɱɟɫɤɢɯ 

ɩɨɦɟɳɟɧɢɣ ɜɵɩɨɥɧɟɧɵ ɜ ɟɞɢɧɨɣ ɰɜɟɬɨɜɨɣ ɝɚɦɦɟ. ɂɧɠɟɧɟɪɧɵɟ ɤɨɦɦɭɧɢɤɚɰɢɢ 

ɨɛɲɢɬɵ ɝɢɩɫɨɤɚɪɬɨɧɧɵɦɢ ɥɢɫɬɚɦɢ ȽɄɅȼɈ-Ⱥ-ɉɄ 2500*1200*9,5 ȽɈɋɌ 6266-

97. [16] 

3. Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ ɢ ɨɛɴɟɦɧɨ-ɩɥɚɧɢɪɨɜɨɱɧɵɟ ɪɟɲɟɧɢɹ 

3.1 ɋɜɟɞɟɧɢɹ ɨɛ ɢɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ, ɝɢɞɪɨɝɟɨɥɨɝɢɱɟɫɤɢɯ ɢ 
ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ ɡɟɦɟɥɶɧɨɝɨ ɭɱɚɫɬɤɚ, ɩɪɟɞɨɫɬɚɜɥɟɧɧɨɝɨ ɞɥɹ 
ɪɚɡɦɟɳɟɧɢɹ ɨɛɴɟɤɬɚ ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

Ɉɛɴɟɤɬ ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ – ɦɧɨɝɨɷɬɚɠɧɵɣ ɠɢɥɨɣ ɞɨɦ ɫ 

ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦ ɤɚɪɤɚɫɨɦ ɜ Ʌɟɧɢɧɫɤɨɦ ɪɚɣɨɧɟ ɝɨɪɨɞɚ Ʉɪɚɫɧɨɹɪɫɤ. Ʉɥɢɦɚɬ 

ɜ ɝ. Ʉɪɚɫɧɨɹɪɫɤ – ɪɟɡɤɨ-ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ, ɫ ɨɬɧɨɫɢɬɟɥɶɧɨ ɯɨɥɨɞɧɨɣ ɡɢɦɨɣ ɢ 

ɠɚɪɤɢɦ ɥɟɬɨɦ. 
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ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɚɣɨɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɫɨɝɥɚɫɧɨ ɋɉ 131.13330.2012 

«ɋɬɪɨɢɬɟɥɶɧɚɹ ɤɥɢɦɚɬɨɥɨɝɢɹ» [29], ɋɉ 20.13330.2017 «ɇɚɝɪɭɡɤɢ ɢ 

ɜɨɡɞɟɣɫɬɜɢɹ ɫ ɤɚɪɬɚɦɢ» [3] ɩɪɢɜɟɞɟɧɚ ɜ ɬɚɛɥɢɰɟ 3.1. 

Ɍɚɛɥɢɰɚ 3.1 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɚɣɨɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ  

Ɋɚɣɨɧ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

Ʉɥɢɦɚɬɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɯɨɥɨɞɧɨɝɨ ɩɟɪɢɨɞɚ ɝɨɞɚ 
Ɂɧɚɱɟɧɢɟ 

ɩɚɪɚɦɟɬɪɨ
ɜ 

Ʉɪɚɫɧɨɹɪɫɤ 

Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɧɚɢɛɨɥɟɟ ɯɨɥɨɞɧɵɯ ɫɭɬɨɤ ɫ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,92 °ɋ 

-39 

Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɧɚɢɛɨɥɟɟ ɯɨɥɨɞɧɨɣ ɩɹɬɢɞɧɟɜɤɢ ɫ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,92 °ɋ 

-37 

ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ, ɫɭɬ, ɩɟɪɢɨɞɚ ɫɨ ɫɪɟɞɧɟɫɭɬɨɱɧɨɣ 
ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɨɡɞɭɯɚ < 8, ɫɭɬ 

233 

ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɩɟɪɢɨɞɚ ɫɨ ɫɪɟɞɧɟɫɭɬɨɱɧɨɣ 
ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɨɡɞɭɯɚ ɧɢɠɟ ɢɥɢ ɪɚɜɧɨɣ 8 °ɋ, °ɋ 

-6,7 

 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 3.1 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɚɣɨɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ  

Ʉɪɚɫɧɨɹɪɫɤ 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɢɡ ɫɪɟɞɧɢɯ ɫɤɨɪɨɫɬɟɣ ɜɟɬɪɚ ɩɨ ɪɭɦɛɚɦ 
ɡɚ ɹɧɜɚɪɶ, ɦ/ɫ 

4,1 

ɉɪɟɨɛɥɚɞɚɸɳɟɟ ɧɚɩɪɚɜɥɟɧɢɟ ɜɟɬɪɚ ɡɚ ɞɟɤɚɛɪɶ - 
ɮɟɜɪɚɥɶ 

ɘɁ 

ɋɧɟɝɨɜɨɣ ɪɚɣɨɧ III  

ɇɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɫɧɟɝɨɜɨɝɨ ɩɨɤɪɨɜɚ Sg, ɤɉɚ 1,5 

ȼɟɬɪɨɜɨɣ ɪɚɣɨɧ ɩɨ ɞɚɜɥɟɧɢɸ ɜɟɬɪɚ III  

ɇɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɜɟɬɪɨɜɨɝɨ ɞɚɜɥɟɧɢɹ w0, ɤɉɚ 0,38 

ȼɟɬɪɨɜɨɣ ɪɚɣɨɧ ɩɨ ɫɪɟɞɧɟɣ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ ɡɚ ɡɢɦɧɢɣ 
ɩɟɪɢɨɞ 

3 
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3.2 Ɉɩɢɫɚɧɢɟ ɢ ɨɛɨɫɧɨɜɚɧɢɟ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɪɟɲɟɧɢɣ ɡɞɚɧɢɹ, 
ɜɤɥɸɱɚɹ ɟɝɨ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɭɸ ɫɯɟɦɭ, ɩɪɢɧɹɬɭɸ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ 
ɪɚɫɱɟɬɨɜ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ 

3.2.1 Ɉɛɳɢɟ ɩɨɥɨɠɟɧɢɹ 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɨɫɧɨɜɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɡɞɚɧɢɹ: 

ɚ) Ɏɭɧɞɚɦɟɧɬɵ – ɫɜɚɣɧɵɟ ɮɭɧɞɚɦɟɧɬɵ ɫ ɦɨɧɨɥɢɬɧɵɦ ɪɨɫɬɜɟɪɤɨɦ, ɩɨɞ 

ɭɝɥɭɛɥɟɧɢɟ ɲɚɯɬɵ ɥɢɮɬɚ ɩɥɢɬɧɵɣ . 

ɛ) ɇɚɪɭɠɧɵɟ ɫɬɟɧɵ - ɢɡɝɨɬɨɜɥɟɧɧɵɟ ɡɚɪɚɧɟɟ ɮɚɫɚɞɧɵɟ CLT ɩɚɧɟɥɢ ɫ 

ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ ɨɤɧɚɦɢ (ɞɥɢɧɚ ɩɚɧɟɥɢ 9 ɦɟɬɪɨɜ, ɜɵɫɨɬɚ – 3 ɦɟɬɪɚ). 

Ɍɟɪɦɨɢɡɨɥɹɰɢɹ ɢɡ ɩɥɢɬ Rockwool Ɏɚɫɚɞ Ȼɚɬɫɫ. Ɉɛɥɢɰɨɜɤɚ ɢɡ 

ɮɢɛɪɨɰɟɦɟɧɧɬɧɨɝɨ ɫɚɣɞɢɧɝ-ɩɚɧɟɥɟɣ LATONIT ɩɨɞ ɞɟɪɟɜɨ. 

ɜ) ȼɧɭɬɪɟɧɧɢɟ ɫɬɟɧɵ – ɩɚɧɟɥɢ CLT ɬɨɥɳɢɧɨɣ 150 ɦɦ, ɫ ɨɬɞɟɥɤɨɣ ɢɡ ȽɄɅ 

KNAUUF 14 ɦɦ 

ɝ) Ʉɨɥɨɧɧɵ – ɤɨɥɨɧɧɵ ɩɟɪɜɨɝɨ ɷɬɚɠɚ ɦɨɧɨɥɢɬɧɵɟ  ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ 

400ɯ400 ɦɦ, ɤɨɥɨɧɧɵ ɩɨɫɥɟɞɭɸɳɢɯ ɷɬɚɠɟɣ LVL  ɛɪɭɫɚ ɫɟɱɟɧɢɟɦ 400ɯ400 ɦɦ 

ɫ ɡɚɪɚɧɟɟ ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ ɡɚɤɥɚɞɧɵɦɢ ɞɟɬɚɥɹɦɢ, ɫɥɭɠɚɳɢɟ ɛɵɫɬɪɵɦ 

ɫɨɟɞɢɧɟɧɢɟɦ ɤɨɥɨɧɧɵ. 

ɞ) ɉɟɪɟɤɪɵɬɢɹ – ɩɟɪɟɤɪɵɬɢɟ ɩɟɪɜɨɝɨ ɷɬɚɠɚ ɦɨɧɨɥɢɬɧɨɟ ɠɟɥɟɡɨɛɟɬɨɧɧɨɟ 

ɬɨɥɳɢɧɨɣ 300 ɦɦ, ɩɟɪɟɤɪɵɬɢɹ ɩɨɫɥɟɞɭɸɳɢɯ ɷɬɚɠɟɣ ɢɡ CLT ɩɚɧɟɥɟɣ 5s. 

ɟ) ɤɪɨɜɥɹ ɩɥɨɫɤɚɹ ɧɟɷɤɫɩɥɭɚɬɢɪɭɟɦɚɹ ɫ ɨɪɝɚɧɢɡɨɜɚɧɧɵɦ ɜɧɭɬɪɟɧɧɢɦ 

ɜɨɞɨɫɬɨɤɨɦ. 

3.2.2 Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɡɞɚɧɢɹ. ɋɛɨɪ ɧɚɝɪɭɡɨɤ 
Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɜ ɉɄ SCAD ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɚɯ 3.1. ɋɛɨɪ 

ɧɚɝɪɭɡɨɤ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 3.2. 

Ɍɚɛɥɢɰɚ 3.2 – ɋɛɨɪ ɧɚɝɪɭɡɨɤ 

№ ȼɢɞ ɧɚɝɪɭɡɤɢ 
ɇɨɪɦɚɬɢɜɧɨɟ 

ɡɧɚɱɟɧɢɟ, ɤɇ/ɦ2 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɧɚɞɟɠɧɨɫɬɢ ɩɨ 

ɧɚɝɪɭɡɤɟ 

Ɋɚɫɱɟɬɧɨɟ 
ɡɧɚɱɟɧɢɟ, 

ɤɇ/ɦ2 
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1 ɋɨɛɫɬɜɟɧɧɵɣ ɜɟɫ SCAD 1.1 SCAD 

2 

ȼɟɫ ɩɨɤɪɵɬɢɹ ɩɨɥɚ:    

1. Ɂɜɭɤɨɢɡɨɥɹɰɢɹ 
Rockwool Ⱥɤɭɫɬɢɤ Ȼɚɬɬɫ t=50 
ɦɦ, ρ= 30 ɤɝ/ɦ3 

0,015 1,2 0,018 

2. ɋɭɯɚɹ ɫɬɹɠɤɚ 
«KNAUFF» t=40 ɦɦ, ρ= 500 
ɤɝ/ɦ3 

0,02 1,2 0,024 

3. ȽȼɅ «KNAUFF» t=10 
ɦɦ, ρ= 1250 ɤɝ/ɦ3 

0,125 1,2 0,15 

3 

ȼɟɫ ɤɪɨɜɥɢ:    

1. Ƚɢɞɪɨɢɡɨɥɹɰɢɨɧɧɵɣ 
ɫɥɨɣ «ɍɧɢɮɥɟɤɫ ɉ 
Ɍɟɯɧɨɇɢɤɨɥɶ» t=3 ɦɦ 

0,03 1,2 0,036 

2. ɉɥɢɬɵ 
ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɟ 
LOGICPIR ɉɪɨɮ Ɏ/Ɏ t=55 
ɦɦ, ρ= 35 ɤɝ/ɦ3 

0,019 1,2 0,0231 

3. ɉɨɥɢɦɟɪɧɚɹ ɦɟɦɛɪɚɧɚ 
LOGICROOF V-RP FR t=1,5 
ɦɦ, ρ= 35 ɤɝ/ɦ3 

0.0052 1.2 0.00624 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 3.2 – ɋɛɨɪ ɧɚɝɪɭɡɨɤ 

4 
ɉɟɪɟɝɨɪɨɞɤɢ CLT t=150 ɦɦ, 
ρ= 35 ɤɝ/ɦ3 

0,825 1,2 0,99 

5 
ɋɧɟɝɨɜɚɹ ɧɚɝɪɭɡɤɚ (III  
ɫɧɟɝɨɜɨɣ ɪɚɣɨɧ), ɤɇ/ɦ2 

1,5 1,4 2,1 

6 
ȼɟɬɪɨɜɚɹ ɧɚɝɪɭɡɤɚ (III  
ɜɟɬɪɨɜɨɣ ɪɚɣɨɧ), ɤɇ/ɦ2 

0,38 1,4 0,532 

ɂɬɨɝɨ ɩɨɫɬɨɹɧɧɚɹ 0,475  0,257 

ɂɬɨɝɨ ɜɪɟɦɟɧɧɚɹ 2,705  3,622 

 

ȼɟɬɪɨɜɚɹ ɧɚɝɪɭɡɤɚ ɛɵɥɚ ɫɨɛɪɚɧɚ ɩɪɢ ɩɨɦɨɳɢ ɩɪɢɥɨɠɟɧɢɹ ɉɄ SCAD 

«ȼȿɋɌ», ɞɚɧɧɵɟ ɜɟɬɪɨɜɨɣ ɧɚɝɪɭɡɤɢ ɧɚ ɧɚɜɟɬɪɟɧɧɭɸ ɫɬɨɪɨɧɭ ɡɞɚɧɢɹ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 3.1, 3.2, ɪɟɡɭɥɶɬɚɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.3. 

Ⱦɚɧɧɵɟ ɜɟɬɪɨɜɨɣ ɧɚɝɪɭɡɤɢ ɫ ɩɨɞɜɟɬɪɟɧɧɨɣ ɫɬɨɪɨɧɵ ɡɞɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ 

ɪɢɫɭɧɤɟ 3.3, ɚ ɪɟɡɭɥɶɬɚɬɵ ɜ ɬɚɛɥɢɰɟ 3.4. 
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Ɋɢɫɭɧɨɤ 3.1 – Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɡɞɚɧɢɹ 

 

Ɋɢɫɭɧɨɤ 3.2 – ȼɵɱɢɫɥɟɧɢɟ ɜɟɬɪɨɜɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɧɚɜɟɬɪɟɧɧɭɸ ɫɬɨɪɨɧɭ ɡɞɚɧɢɹ 

Ɍɚɛɥɢɰɚ 3.3 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɜɟɬɪɨɜɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɧɚɜɟɬɪɟɧɧɭɸ 
ɫɬɨɪɨɧɭ ɡɞɚɧɢɹ 
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ȼɵɫɨɬɚ (ɦ) ɇɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ 
(ɤɇ/ɦ2) 

Ɋɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ 
(ɤɇ/ɦ2) 

0 0,152 0,213 
3 0,152 0,213 
6 0,161 0,226 
9 0,188 0,264 
12 0,213 0,298 
15 0,232 0,325 
18 0,25 0,35 
21 0,266 0,372 
24 0,28 0,393 
27 0,294 0,412 
30 0,307 0,429 
33 0,319 0,446 
36 0,33 0,462 
39 0,341 0,477 
42 0,351 0,491 
45 0,361 0,505 
48 0,37 0,518 
51 0,379 0,531 
54 0,388 0,543 
57 0,396 0,555 
60 0,405 0,566 
63 0,413 0,578 
66 0,42 0,588 
69 0,428 0,599 
72 0,435 0,609 
75 0,442 0,619 

76,195 0,445 0,623 
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Ɋɢɫɭɧɨɤ 3.3 – ȼɵɱɢɫɥɟɧɢɟ ɜɟɬɪɨɜɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɨɞɜɟɬɪɟɧɧɭɸ ɫɬɨɪɨɧɭ ɡɞɚɧɢɹ 

Ɍɚɛɥɢɰɚ 3.4 - Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɜɟɬɪɨɜɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɨɞɜɟɬɪɟɧɧɭɸ 
ɫɬɨɪɨɧɭ ɡɞɚɧɢɹ 

ȼɵɫɨɬɚ (ɦ) ɇɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ 
(ɤɇ/ɦ2) 

Ɋɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ 
(ɤɇ/ɦ2) 

0 -0,114 -0,16 
3 -0,114 -0,16 
6 -0,121 -0,169 
9 -0,141 -0,198 
12 -0,159 -0,223 
15 -0,174 -0,244 
18 -0,187 -0,262 
21 -0,199 -0,279 
24 -0,21 -0,294 
27 -0,22 -0,309 
30 -0,23 -0,322 
33 -0,239 -0,334 
36 -0,247 -0,346 
39 -0,255 -0,358 
42 -0,263 -0,368 
45 -0,27 -0,379 
48 -0,278 -0,389 
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ȼɵɫɨɬɚ (ɦ) ɇɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ 
(ɤɇ/ɦ2) 

Ɋɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ 
(ɤɇ/ɦ2) 

51 -0,284 -0,398 
54 -0,291 -0,407 
57 -0,297 -0,416 
60 -0,303 -0,425 
63 -0,309 -0,433 
66 -0,315 -0,441 
69 -0,321 -0,449 
72 -0,326 -0,457 
75 -0,332 -0,465 

76,195 -0,334 -0,467 
 

 

Ɋɢɫɭɧɨɤ 3.4- ɉɪɢɥɨɠɟɧɢɟ ɜɟɬɪɨɜɨɣ ɧɚɝɪɭɡɤɢ ɫ ɧɚɜɟɬɪɟɧɧɨɣ ɫɬɨɪɨɧɵ ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ ɏ 

 



 

Иɡɦ. Ʌɢɫɬ № ɞɨкɭɦɟɧɬɚ ɉɨɞɩɢɫь Дɚɬɚ 

Ʌɢɫɬ 

26 
Ⱦɉ-08.05.01 – ɉɁ 

 

Ɋɢɫɭɧɨɤ 3.5 –ɉɪɢɥɨɠɟɧɢɟ ɜɟɬɪɨɜɨɣ ɧɚɝɪɭɡɤɢ ɫ ɩɨɞɜɟɬɪɟɧɧɨɣ ɫɬɨɪɨɧɵ ɩɪɨɬɢɜ 
ɧɚɩɪɚɜɥɟɧɢɹ ɏ 

 

Ɋɢɫɭɧɨɤ 3.6 –ɉɪɢɥɨɠɟɧɢɟ ɜɟɬɪɨɜɨɣ ɧɚɝɪɭɡɤɢ ɫ ɩɨɞɜɟɬɪɟɧɧɨɣ ɫɬɨɪɨɧɵ ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ Y 



 

Иɡɦ. Ʌɢɫɬ № ɞɨкɭɦɟɧɬɚ ɉɨɞɩɢɫь Дɚɬɚ 

Ʌɢɫɬ 

27 
Ⱦɉ-08.05.01 – ɉɁ 

 

Ɋɢɫɭɧɨɤ 3.7 – ɉɪɢɥɨɠɟɧɢɟ ɜɟɬɪɨɜɨɣ ɧɚɝɪɭɡɤɢ ɫ ɧɚɜɟɬɪɟɧɧɨɣ ɩɪɨɬɢɜ ɧɚɩɪɚɜɥɟɧɢɹ Y 

3.2.3 Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɡɞɚɧɢɹ ɜ ɪɚɫɱɟɬɧɨ-ɜɵɱɢɫɥɢɬɟɥɶɧɨɦ 
ɤɨɦɩɥɟɤɫɟ “ SCAD Office 21.1.” 
 

Ɉɩɢɫɚɧɢɟ ɦɨɞɟɥɢ. 

ɉɨ ɦɚɬɟɪɢɚɥɚɦ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɦ ɜ ɪɚɡɞɟɥɟ ɚɪɯɢɬɟɤɬɭɪɧɨɝɨ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢ ɢɧɠɟɧɟɪɧɨ–ɝɟɨɥɨɝɢɱɟɫɤɢɦ ɭɫɥɨɜɢɹɦ ɩɥɨɳɚɞɤɢ 

ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɛɵɥɨ ɜɵɩɨɥɧɟɧɨ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɡɞɚɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 

ɭɫɢɥɢɣ ɢ ɞɟɮɨɪɦɚɰɢɣ, ɜɨɡɧɢɤɚɸɳɢɯ ɜ ɧɟɫɭɳɢɯ ɷɥɟɦɟɧɬɚɯ. Ɂɞɚɧɢɟ ɢɡ 

ɥɢɧɟɣɧɵɯ, ɩɥɨɫɤɨɫɬɧɵɯ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɢ ɜɟɪɬɢɤɚɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɜ 

ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɦ ɢɫɩɨɥɧɟɧɢɢ ɫɦɨɞɟɥɢɪɨɜɚɧɨ ɜ ɉɄ “SCAD Office 21.1.”. 
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Ɋɢɫɭɧɨɤ 3.8 –ɋɯɟɦɚ ɡɞɚɧɢɹ 

Ɇɨɧɨɥɢɬɧɵɟ ɤɨɥɨɧɧɵ ɩɟɪɜɨɝɨ ɷɬɚɠɚ ɫɟɱɟɧɢɟɦ 600 ɯ 600 ɦɦ ɩɪɢɧɹɬɵ ɢɡ 

ɛɟɬɨɧɚ ɤɥɚɫɫɚ ȼ25. ɋɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɷɥɟɦɟɧɬɨɜ ɤɚɪɤɚɫɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 

ɥɢɫɬɟ ɱɟɪɬɟɠɟɣ 

ɋɬɟɧɵ ɲɚɯɬɵ ɥɢɮɬɚ ɢ ɥɟɫɬɧɢɱɧɨɣ ɤɥɟɬɤɢ – ɦɨɧɨɥɢɬɧɵɟ ɬɨɥɳɢɧɨɣ 300 

ɦɦ ɢɡ ɛɟɬɨɧɚ ɤɥɚɫɫɚ ȼ25 ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɬɜɟɪɞɟɧɢɹ. 

ɉɟɪɟɤɪɵɬɢɟ ɩɟɪɜɨɝɨ ɷɬɚɠɚ – ɛɟɡɛɚɥɨɱɧɵɟ ɩɥɢɬɵ ɬɨɥɳɢɧɨɣ 300 ɦɦ ɢɡ 

ɛɟɬɨɧɚ ɤɥɚɫɫɚ ȼ25 ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɬɜɟɪɞɟɧɢɹ. 
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3.3 Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ 

 

Ɋɢɫɭɧɨɤ 3.9 – ɉɟɪɟɦɟɳɟɧɢɹ ɨɬ ɧɚɢɛɨɥɟɟ ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɣ ɤɨɦɛɢɧɚɰɢɢ ɡɚɝɪɭɠɟɧɢɣ 

ɋɨɝɥɚɫɧɨ ɋɇɢɉ 2.01.07-85* «ɇɚɝɪɭɡɤɢ ɢ ɜɨɡɞɟɣɫɬɜɢɹ» ɩɭɧɤɬɭ 10.14 [31] 

ɡɧɚɱɟɧɢɹ ɜɟɪɬɢɤɚɥɶɧɵɯ ɩɟɪɟɦɟɳɟɧɢɣ ɭɞɨɜɥɟɬɜɨɪɹɸɬ ɪɚɡɪɟɲёɧɧɵɦ 

ɩɪɟɞɟɥɶɧɵɦ ɩɟɪɟɦɟɳɟɧɢɹɦ. 

 

3.3.1  Ɋɚɫɱɟɬ ɞɟɪɟɜɹɧɧɨɣ ɤɨɥɨɧɧɵ 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɤ ɪɚɫɱɟɬɭ: 
ȼɵɫɨɬɚ ɤɨɥɨɧɧɵ – 3ɦ, ɲɚɝ ɤɨɥɨɧɧ ɩɨ ɰɢɮɪɨɜɵɦ ɨɫɹɦ – 3 ɦ, ɲɚɝ ɩɨ 

ɛɭɤɜɟɧɧɵɦ ɨɫɹɦ – 6ɦ.  

ȼɵɲɟ ɥɟɠɚɬ ɩɥɢɬɵ ɩɟɪɟɤɪɵɬɢɹ – CLT ɩɚɧɟɥɢ. ɋɬɟɧɨɜɵɟ ɩɚɧɟɥɢ ɬɚɤ ɠɟ 

ɢɡ CLT.  

ɉɪɨɟɤɬɢɪɭɟɦɚɹ ɤɨɥɨɧɧɚ ɢɡ CLT ɤɥɟɟɧɨɝɨ ɛɪɭɫɚ ɫɨɫɧɵ I ɫɨɪɬɚ, 

ɜɥɚɠɧɨɫɬɶ 12%  Ɋɚɫɱɟɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɚɬɟɪɢɚɥɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 

3.5 [ɬɚɛɥ.3,4] 

Ɍɚɛɥɢɰɚ 3.5 – Ɋɚɫɱɟɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɚɬɟɪɢɚɥɚ 
№ ɇɚɢɦɟɧɨɜɚɧɢɟ Ɋɚɫɱɟɬɧɚɹ ɧɚɝɪɭɡɤɚ (Ɇɩɚ) 
 1 2 
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1 Ɋɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɪɚɫɬɹɠɟɧɢɸ 
ɜɞɨɥɶ ɜɨɥɨɤɨɧ Rɪ 

Rɪ=18 

2 Ɋɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɠɚɬɢɸ 
ɜɞɨɥɶ ɜɨɥɨɤɨɧ Rɫ 

Rɫ=24 

3 Ɋɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɤɚɥɵɜɚɧɢɸ 
ɜɞɨɥɶ ɜɨɥɨɤɨɧ Rɫɤ 

Rɫɤ=3,2 

4 Ɇɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ ɜɞɨɥɶ ɜɨɥɨɤɨɧ ȿɚ ȿɚ=12100 
5 Ɇɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ ɩɨɩɟɪɟɤ ɜɨɥɨɤɨɧ 

ȿr 
ȿr=690 

 

Ɋɚɫɱɟɬ ɜɵɩɨɥɧɹɟɬ ɩɪɢ ɩɨɦɨɳɢ ɉɄ SCAD. Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɡɞɚɧɢɹ 

ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 3.9. ȼ ɯɨɞɟ ɫɪɚɜɧɟɧɢɹ ɜɚɪɢɚɧɬɨɜ ɢ ɪɚɫɱɟɬɚ ɛɵɥɢ 

ɞɨɫɬɢɝɧɭɬɵ ɨɩɬɢɦɚɥɶɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɪɚɡɦɟɪɨɜ ɫɟɱɟɧɢɣ. 

Ɉɩɪɟɞɟɥɟɧɢɟ ɧɚɝɪɭɡɨɤ ɧɚ ɤɨɥɨɧɧɭ: 

1.  ɉɨɫɬɨɹɧɧɚɹ ɧɚɝɪɭɡɤɚ ɨɬ ɜɟɫɚ ɫɬɟɧɨɜɵɯ ɩɚɧɟɥɟɣ ̝ܲ ˕ = ˒˔ݍ ∙ ሺܪ − ℎ˙˒ሻ ∙ ܽ ∙ ݇ ∙  ௡                                                                            (3.1)ߛ

ɝɞɟ ݍ˔˒ = Ͳ.ͻ͹ ˍʜ/ˏଶ – ɜɟɫ ɫɬɟɧɨɜɵɯ ɩɚɧɟɥɟɣ (ɡɧɚɱɟɧɢɟ ɢɡ SCAD) ܪ = ʹ.ͺͲͷ ˏ - ɜɵɫɨɬɚ ɞɨ ɇɄɉ; ℎ˙˒  - ɜɵɫɨɬɚ ɰɨɤɨɥɶɧɨɣ ɩɚɧɟɥɢ, ɩɪɢɪɚɜɧɢɜɚɟɦ ɤ ɧɭɥɸ, ɬɚɤ ɤɚɤ 

ɞɟɪɟɜɹɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɧɚɱɢɧɚɸɬɫɹ ɫ ɨɬɦɟɬɤɢ +3.115ɦ; ܽ = ͵ˏ- ɲɚɝ ɤɨɥɨɧɧ; ݇ = ͳ.ͳʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ; ߛ௡ = ͳ.ͳ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɡɞɚɧɢɹ. 

ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ 3.1, ɩɨɥɭɱɚɟɦ: ̝ܲ ˕ = Ͳ,ͻ͹ ∙ ሺʹ,ͺͲͷ − Ͳሻ ∙ ͵ ∙ ͳ,ʹ ∙ ͳ,ͳ = ͳͲ.͹͹ ˍʜ 

 

2. ɉɨɫɬɨɹɧɧɚɹ ɧɚɝɪɭɡɤɚ ɨɬ ɜɟɫɚ ɤɨɥɨɧɧɵ: ̱ܲ = ℎ௞ ∙ ܾ௞ ∙ ܪ ∙ ݌ ∙  ௡,                                                                             (3.2)ߛ

ɝɞɟ ℎ௞, ܾ௞ ,  ;ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɪɚɡɦɟɪɵ ɤɨɥɨɧɧɵ, ɦ – ܪ

௡ߛ  ;ɨɛɴɟɦɧɵɣ ɜɟɫ ɞɪɟɜɟɫɢɧɵ – ݌     = ͳ.ͳ − ˍˑˠ˗˗ˋ˙ˋˈː˕ ː˃ˇˈˉːˑ˔˕ˋ ˒ˑ ː˃ˊː˃˚ˈːˋˡ ˊˇ˃ːˋˢ. 
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ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ 3.2, ɩɨɥɭɱɚɟɦ: ̱ܲ = ℎ௞ ∙ ܾ௞ ∙ ܪ ∙ ݌ ∙ ௡ߛ = Ͳ,͸ ∙ Ͳ,͸ ∙ ʹ,ͺͲͷ ∙ ͷ ∙ ͳ,ͳ = ͷ,ͷͷ ˍʜ 

ɋɭɦɦɚɪɧɚɹ ɧɚɝɪɭɡɤɚ ɨɬ ɜɟɫɚ ɫɬɟɧɨɜɵɯ ɩɚɧɟɥɟɣ ɢ ɜɟɫɚ ɤɨɥɨɧɧ: ܨଶ = ̝ܲ ˕ + ̱ܲ = ͳͲ.͹͹ + ͷ.ͷͷ = ͳ͸.͵ʹ ˍʜ                                              (3.3) 

Ɇɨɦɟɧɬ ɨɬ ɩɨɫɬɨɹɧɧɨɣ ɧɚɝɪɭɡɤɢ ɨɬ ɜɟɫɚ ɫɬɟɧɨɜɵɯ ɩɚɧɟɥɟɣ ɨɩɪɟɞɟɥɹɟɦ 
ɩɨ ɮɨɪɦɭɥɟ: ܯଶ = ̝ܲ ˕ ∙ ݁ଶ,                                                                                             (3.4) 

ɝɞɟ ̝ܲ ˕ = ͳͲ,͹͹ ˍʜ – ɩɨɫɬɨɹɧɧɚɹ ɧɚɝɪɭɡɤɚ ɨɬ ɜɟɫɚ ɫɬɟɧɨɜɵɯ ɩɚɧɟɥɟɣ; ݁ଶ –ɷɤɫɰɟɧɬɪɢɫɢɬɟɬ ɩɪɢɥɨɠɟɧɢɹ ɧɚɝɪɭɡɤɢ (ɩɨ ɮɨɪɦɭɥɟ 14) ݁ଶ = ℎ𝑘ଶ + ℎ˔˕ଶ = ଴,଺ଶ + ଴,ଶଶ = Ͳ,Ͷ ˏ                                                              (3.5) 

ɝɞɟ ℎ௞ = Ͳ,͸ ˏ- ɜɵɫɨɬɚ ɫɟɱɟɧɢɹ ɤɨɥɨɧɧɵ; ℎ˔˕ = Ͳ,ʹ ˏ – ɜɵɫɨɬɚ ɫɟɱɟɧɢɹ ɫɬɟɧɨɜɨɣ ɩɚɧɟɥɢ 

ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɦɨɦɟɧɬ ɨɬ ɩɨɫɬɨɹɧɧɨɣ ɧɚɝɪɭɡɤɢ: ܯଶ = ̝ܲ ˕ ∙ ݁ଶ = ͳͲ,͹͹ ∙ Ͳ,Ͷ = Ͷ,͵Ͳͺ ˍʜ ∙ ˏ 

Ɋɚɫɱɟɬ ɤɨɥɨɧɧɵ ɧɚ ɩɪɨɱɧɨɫɬɶ ɩɪɨɢɡɜɨɞɢɬɫɹ ɤɚɤ ɫɠɚɬɨ-ɢɡɝɢɛɚɟɦɵɣ 
ɷɥɟɦɟɧɬ: ேி˓ ˃˔˚ + ெ𝑊 ˃˔˚ ൑ ܴ௖,                                                                                     (3.6) 

ɝɞɟ ˓ܨ ˃˔˚ –ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɷɥɟɦɟɧɬɚ, ɦ2; 𝑊 ˃˔˚ – ɪɚɫɱɟɬɧɵɣ ɦɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ, ɦ2; ܴ௖ = ʹͶ ʛП˃  – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɞɪɟɜɟɫɢɧɵ ɫɠɚɬɢɸ ɜɞɨɥɶ 
ɜɨɥɨɤɨɧ (ɬɚɛɥɢɰɚ 5); ܰ, ܯ  – ɪɚɜɧɨ ɡɧɚɱɟɧɢɸ ɢɫɯɨɞɹ ɢɡ ɷɩɸɪ ɭɫɢɥɢɹ ɜ ɉɄ SCAD c 
ɧɚɢɛɨɥɶɲɢɦ ɭɫɢɥɢɟɦ. 

ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɤɨɥɨɧɧɵ: ˓ܨ ˃˔˚ = ℎ௞ ∙ ܾ௞,                                                                                            (3.7) 
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ɝɞɟ ℎ௞ = Ͳ,͸ ˏ – ɜɵɫɨɬɚ ɫɟɱɟɧɢɹ ɤɨɥɨɧɧɵ; ܾ௞ = Ͳ,͸ ˏ – ɲɢɪɢɧɚ ɫɟɱɟɧɢɹ ɤɨɥɨɧɧɵ. 

ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɟ ɜ ɮɨɪɦɭɥɭ 3.7: ˓ܨ ˃˔˚ = Ͳ,͸ ∙ Ͳ,͸ = Ͳ,͵͸ ˏଶ. 

Ɋɚɫɱɟɬɧɵɣ ɦɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɤɨɥɨɧɧɵ: 𝑊 ˃˔˚ = ௔య଺ = ଴.଺య଺ = Ͳ.Ͳ͵͸ ˏଶ                                                                    (3.8) 

ɝɞɟ ɚ=0,6 ɦ – ɫɬɨɪɨɧɚ ɤɜɚɞɪɚɬɧɨɝɨ ɫɟɱɟɧɢɹ ɤɨɥɨɧɧɵ 

Ɂɧɚɱɟɧɢɟ ɩɪɨɞɨɥɶɧɨɝɨ ɭɫɢɥɢɹ ɨɬ ɧɚɢɛɨɥɟɟ ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɝɨ ɫɨɱɟɬɚɧɢɹ 
ɡɚɝɪɭɠɟɧɢɹ. N=1744.65 ɤɇ. 

 

Ɋɢɫɭɧɨɤ 3.10 – ɩɪɨɞɨɥɶɧɵɟ ɭɫɢɥɢɹ ɨɬ ɧɚɢɛɨɥɟɟ ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɝɨ ɫɨɱɟɬɚɧɢɹ 
ɡɚɝɪɭɠɟɧɢɹ. 

Ɂɧɚɱɟɧɢɟ ɢɡɝɢɛɚɸɳɟɝɨ ɦɨɦɟɧɬɚ ɨɬ ɧɚɢɛɨɥɟɟ ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɝɨ 

ɫɨɱɟɬɚɧɢɹ ɡɚɝɪɭɠɟɧɢɹ. M=112,86 ɤɇ·ɦ. 
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Ɋɢɫɭɧɨɤ 3.11 – ɢɡɝɢɛɚɸɳɢɟ ɦɨɦɟɧɬɵ ɨɬ ɧɚɢɛɨɥɟɟ ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɝɨ ɫɨɱɟɬɚɧɢɹ 
ɡɚɝɪɭɠɟɧɢɹ 

ɉɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɩɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ 3.6 ɢ ɩɨɥɭɱɚɟɦ: ଵ଻ସସ,଺ହ଴,ଷ଺ + ଵଵଶ,଼଺଴,଴ଷ଺ = ͶͺͶ͸,ʹͷ + ͵ͳ͵ͷ = ͹,ͻͺ ʛП˃ ൑ ʹͶ ʛП˃. 

ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. ɉɪɨɱɧɨɫɬɶ ɤɨɥɨɧɧɵ ɨɛɟɫɩɟɱɟɧɚ. 

ɇɟɨɛɯɨɞɢɦɨ ɟɳɟ ɩɪɨɢɡɜɟɫɬɢ ɪɚɫɱɟɬ ɰɟɧɬɪɚɥɶɧɨ ɫɠɚɬɨɣ ɤɨɥɨɧɧɵ ɧɚ 

ɩɪɨɱɧɨɫɬɶ ɢ ɭɫɬɨɣɱɢɜɨɫɬɶ. 

ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɨ ɮɨɪɦɭɥɟ 16: ˓ܨ ˃˔˚ = Ͳ,͸ ∙ Ͳ,͸ = Ͳ,͵͸ ˏଶ . 

ɍɫɥɨɜɢɟ ɩɪɨɜɟɪɤɢ ɧɚ ɩɪɨɱɧɨɫɬɶ: ேி˓ ˃˔˚ ൑ ܴ௖,                                                                                                  (3.9) 

ɝɞɟ ܰ = ͳ͹ͶͶ,͸ͷ ˍʜ - ɡɧɚɱɟɧɢɟ ɩɪɨɞɨɥɶɧɨɝɨ ɭɫɢɥɢɹ ɨɬ ɧɚɢɛɨɥɟɟ 
ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɡɚɝɪɭɠɟɧɢɹ; ˓ܨ ˃˔˚ –ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɷɥɟɦɟɧɬɚ, ɦ2; 
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ܴ௖ = ʹͶ ʛП˃  – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɞɪɟɜɟɫɢɧɵ ɫɠɚɬɢɸ ɜɞɨɥɶ 
ɜɨɥɨɤɨɧ (ɬɚɛɥɢɰɚ 5); 

ȼɵɩɨɥɧɢɦ ɩɪɨɜɟɪɤɭ: ଵ଻ସସ,଺ହ଴,ଷ଺ = Ͷ,ͺͶ ʛП˃ ൑ ʹͶ ʛ˒˃. 

ɍɫɥɨɜɢɟ ɩɪɨɜɟɪɤɢ ɧɚ ɭɫɬɨɣɱɢɜɨɫɬɶ: |𝜎| = ே𝜑∙ி˓ ˃˔˚ ൑ ܴ௖,                                                                                  (3.10) 

ɝɞɟ ܰ = ͳ͹ͶͶ,͸ͷ ˍʜ  - ɡɧɚɱɟɧɢɟ ɩɪɨɞɨɥɶɧɨɝɨ ɭɫɢɥɢɹ ɨɬ ɧɚɢɛɨɥɟɟ 

ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɡɚɝɪɭɠɟɧɢɹ; ˓ܨ ˃˔˚ –ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɷɥɟɦɟɧɬɚ, ɦ2; ܴ௖ = ʹͶ ʛП˃  – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɞɪɟɜɟɫɢɧɵ ɫɠɚɬɢɸ ɜɞɨɥɶ 

ɜɨɥɨɤɨɧ (ɬɚɛɥɢɰɚ 5); 𝜑 – ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɨɞɨɥɶɧɨɝɨ ɢɡɝɢɛɚ.  𝜑 = 𝐴𝜆మ,                                                                                                      (3.11) 

ɝɞɟ ܣ – ɞɥɹ ɞɪɟɜɟɫɢɧɵ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 3000 

ɉɪɟɞɟɥɶɧɚɹ ɝɢɛɤɨɫɬɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: ߣ = ௟బ௥ ,                                                                                                     (3.12) 

ɝɞɟ ݈଴ = ଴ߤ ∙ ݈ = ʹ.ʹ ∙ ܪ = ʹ.ʹ ∙ ʹ.ͺͲͷ = ͸.ͳ͹ͳ ˏ, 

ɝɞɟ ߤ଴ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɜɟɞɟɧɢɹ ɞɥɢɧɵ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɮɨɪɦɵ 
ɡɚɤɪɟɩɥɟɧɢɹ. 

ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ 3.12: ߣ = ଺,ଵ଻ଵ଴,ଶ଼ଽ∙଴,଺ = ͵ͷ,ͷͺ. 

ɉɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɩɨɞɫɬɚɜɢɦ ɮɨɪɦɭɥɭ 3.11: 𝜑 = ଷ଴଴଴ଷହ,ହ଼మ = ʹ,͵͹. 

ɂɡ ɮɨɪɦɭɥɵ 3.10: 
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ଵ଻ସସ,଺ହଶ,ଷ଻∙଴,ଷ଺ = ʹ,ͲͶ ʛ˒˃ ൑ ʹͶ ʛП˃. 

ɍɫɬɨɣɱɢɜɨɫɬɶ ɨɛɟɫɩɟɱɟɧɚ. 

 

3.3.2 Ɋɚɫɱɟɬ CLT ɩɥɢɬɵ ɩɟɪɟɤɪɵɬɢɹ 

ɉɥɢɬɚ ɩɟɪɟɤɪɵɬɢɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɤɥɟɟɧɭɸ CLT ɩɚɧɟɥɶ. ɉɥɢɬɚ 

ɩɟɪɟɤɪɵɬɢɹ ɨɩɢɪɚɟɬɫɹ ɧɚ ɤɨɥɨɧɧɭ ɜ ɱɟɬɵɪɟɯ ɭɝɥɚɯ. CLT ɩɚɧɟɥɶ ɨɩɢɪɚɟɬɫɹ ɧɚ 

ɤɨɥɨɧɧɭ ɫ ɩɨɦɨɳɶɸ ɫɨɩɪɹɠɟɧɢɹ ɱɟɪɟɡ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɫɬɚɤɚɧɵ ɢ 

ɫɨɟɞɢɧɟɧɢɹɦɢ ɧɚ ɫɬɟɪɠɧɹɯ, ɜɤɥɟɟɧɧɵɟ ɜ ɤɨɥɨɧɧɭ. 

ɉɚɧɟɥɶ ɢɡ ɞɪɟɜɟɫɢɧɵ ɫɨɫɧɵ I ɫɨɪɬɚ, ɜɥɚɠɧɨɫɬɶ 12%. 

ɋɟɱɟɧɢɟ ɩɚɧɟɥɢ 3000ɯ195 ɦɦ. 

 

Ɋɢɫɭɧɨɤ 3.12 –Ƚɟɨɦɟɬɪɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢ ɫɜɨɣɫɬɜɚ ɫɟɱɟɧɢɹ 

Ɋɚɫɱɟɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɚɬɟɪɢɚɥɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 6 [ɬɚɛɥ.3, 

4]. 
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Ɍɚɛɥɢɰɚ 3.6 –ɪɚɫɱɟɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ  

№ ɇɚɢɦɟɧɨɜɚɧɢɟ Ɋɚɫɱɟɬɧɚɹ ɧɚɝɪɭɡɤɚ (Ɇɉɚ) 
 1 2 
1 Ɋɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɪɚɫɬɹɠɟɧɢɸ 

ɜɞɨɥɶ ɜɨɥɨɤɨɧ Rɪ 
Rɪ=18 

2 Ɋɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɠɚɬɢɸ 
ɜɞɨɥɶ ɜɨɥɨɤɨɧ Rɫ 

Rɫ=24 

3 Ɋɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɤɚɥɵɜɚɧɢɸ 
ɜɞɨɥɶ ɜɨɥɨɤɨɧ Rɫɤ 

Rɫɤ=3,2 

4 Ɇɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ ɜɞɨɥɶ ɜɨɥɨɤɨɧ ȿɚ ȿɚ=12100 
5 Ɇɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ ɩɨɩɟɪɟɤ ɜɨɥɨɤɨɧ 

ȿr 
ȿr=690 

 

Ɉɩɪɟɞɟɥɹɟɦ ɤɨɧɫɬɪɭɤɬɢɜɧɭɸ ɞɥɢɧɭ ɩɚɧɟɥɢ l0 ɦɦ, ɩɨ ɮɨɪɦɭɥɟ: ݈଴ = ݈˒ − ʹ ∙ ˔,                                                                                       (3.13) 

ɝɞɟ ˔ – ɜɟɥɢɱɢɧɚ ɩɥɨɳɚɞɤɢ ɨɩɢɪɚɧɢɹ; ݈˒ – ɧɨɦɢɧɚɥɶɧɚɹ ɞɥɢɧɚ ɩɚɧɟɥɢ, ɦ. 

ɉɪɢɧɢɦɚɟɦ ݈˒ = ͸ͲͲͲ ˏˏ, ̝ = ͵ͲͲ ˏˏ. ݈଴ = ͸ͲͲͲ − ʹ ∙ ͵ͲͲ = ͷͶͲͲ ˏˏ. 

ɉɪɨɜɟɪɤɚ ɧɚ ɫɦɹɬɢɟ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɨɩɨɪɧɨɝɨ ɭɡɥɚ ɩɚɧɟɥɢ ɩɨ 

ɮɨɪɦɭɥɟ: ܽ = 𝐴ோ˔ˏ∙௕,                                                                                                (3.14) 

ɝɞɟ ܴ˔ˏ = Ͷ,ͷ  – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɦɟɫɬɧɨɦɭ ɫɦɹɬɢɸ ɩɨɩɟɪɟɤ 
ɜɨɥɨɤɨɧ ɞɪɟɜɟɫɢɧɵ [ɬɚɛɥ. 3, 4]; ܾ = ͳͻͷ ˏˏ –ɲɢɪɢɧɚ ɫɟɱɟɧɢɹ ɩɟɪɟɤɪɵɬɢɹ; ܣ- ɜɟɥɢɱɢɧɚ ɨɩɨɪɧɨɣ ɪɟɚɤɰɢɢ, ɤɇ. 

ܽ = ͵,ͷͶ ∙ ͳͲଷͶ,ͷ ∙ ͳͲଶ ∙ ͳͻͷ = Ͳ,ͲͶ ˔ˏ 
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ɋɛɨɪ ɧɚɝɪɭɡɨɤ ɧɚ ɩɚɧɟɥɶ. 

 

Ɋɢɫɭɧɨɤ 3.12 – Ɋɟɡɭɥɶɬɚɬ ɪɚɫɱɟɬɚ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɩɪɨɝɢɛ – 0,001 ɦ. 

 

Ɋɢɫɭɧɨɤ 3.13 – ɗɩɸɪɵ ɭɫɢɥɢɣ 

 

ɍɫɥɨɜɢɹ ɩɪɨɱɧɨɫɬɢ ɩɨ I ɢ II  ɩɪɟɞɟɥɶɧɨɦɭ ɫɨɫɬɨɹɧɢɸ ɜɵɩɨɥɧɹɟɬɫɹ, 

ɡɧɚɱɢɬ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɢɬɵ ɩɟɪɟɤɪɵɬɢɹ ɭɞɨɜɥɟɬɜɨɪɹɸɬ 

ɤɨɧɫɬɪɭɤɬɢɜɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ. 

3.3.3 Ⱥɪɦɢɪɨɜɚɧɢɟ. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ 
ȼ ɞɚɧɧɨɦ ɩɪɨɟɤɬɟ ɚɪɦɢɪɭɸɬɫɹ ɬɨɥɶɤɨ ɷɥɟɦɟɧɬɵ ɠɟɥɟɡɨɛɟɬɨɧɧɨɝɨ 

ɤɚɪɤɚɫɚ: 
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1. əɞɪɨ ɠɟɫɬɤɨɫɬɢ 

2. ɉɥɢɬɚ ɩɟɪɟɤɪɵɬɢɹ ɩɟɪɜɨɝɨ ɷɬɚɠɚ 

3. Ʉɨɥɨɧɧɵ ɩɟɪɜɨɝɨ ɷɬɚɠɚ. Ʉ1 600ɯ600 ɦɦ 

 
Ⱥɪɦɢɪɨɜɚɧɢɟ ɩɥɢɬɵ ɩɟɪɟɤɪɵɬɢɹ 

Ɋɚɫɱɟɬɵ ɜɵɩɨɥɧɹɸɬɫɹ ɩɨ ɋɉ 63.13330.2012 [35]. 

Ɍɢɩ ɷɥɟɦɟɧɬɚ –Ɉɛɨɥɨɱɤɚ. Ɍɨɥɳɢɧɚ 220 ɦɦ. 

ȼɟɪɯɧɢɣ ɡɚɳɢɬɧɵɣ ɫɥɨɣ 30 ɦɦ. ɇɢɠɧɢɣ ɡɚɳɢɬɧɵɣ ɫɥɨɣ 30 ɦɦ. 

 
Ɍɚɛɥɢɰɚ 7 –Ɋɚɫɱɟɬɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ 

№ ɩ/ɩ ɇɚɢɦɟɧɨɜɚɧɢɟ Ɂɧɚɱɟɧɢɟ 

1 
Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ 

ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ 
0,95 

2 
Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ 

ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ (II  ɩɪɟɞɟɥɶɧɨɟ ɫɨɫɬɨɹɧɢɟ) 
1 

 
Ɍɚɛɥɢɰɚ 8 –ɂɫɩɨɥɶɡɭɟɦɚɹ ɚɪɦɚɬɭɪɚ 

Ⱥɪɦɚɬɭɪɚ Ʉɥɚɫɫ 
Ʉɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ 

ɪɚɛɨɬɵ 

ɉɨɩɟɪɟɱɧɚɹ Ⱥ240 1 

ɉɪɨɞɨɥɶɧɚɹ Ⱥ400 1 

 

 
Ɋɢɫɭɧɨɤ 3.14 – Ⱥɪɦɢɪɨɜɚɧɢɟ ɩɥɚɫɬɢɧ 

 
Ȼɟɬɨɧ ɩɪɢɦɟɧɹɟɦɵɣ ɜ ɩɥɢɬɟ ɩɟɪɟɤɪɵɬɢɹ ȼ25. ȼɥɚɠɧɨɫɬɶ ɜɨɡɞɭɯɚ 40-

75% 
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Ɍɚɛɥɢɰɚ 9 – Ʉɨɷɮɮɢɰɢɟɧɬɵ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɛɟɬɨɧɚ  

γ b1 ɍɱёɬ ɞɥɢɬɟɥɶɧɵɯ ɧɚɝɪɭɡɨɤ 0,9 

γ b2 ɍɱёɬ ɯɚɪɚɤɬɟɪɚ ɪɚɡɪɭɲɟɧɢɹ 1 

γ b3 ɍɱёɬ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɩɨɥɨɠɟɧɢɹ ɩɪɢ ɛɟɬɨɧɢɪɨɜɚɧɢɢ 1 

γ b5 
ɍɱёɬ ɡɚɦɨɪɚɠɢɜɚɧɢɹ/ɨɬɬɚɢɜɚɧɢɹ ɢ ɨɬɪɢɰɚɬɟɥɶɧɵɯ 
ɬɟɦɩɟɪɚɬɭɪ  

1 

 
Ɋɚɫɱɟɬ ɢ ɩɨɞɛɨɪ ɚɪɦɢɪɨɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɦ ɫ ɩɨɦɨɳɶɸ ɉɄ SCAD. 

 

Ɍɚɛɥɢɰɚ 10 – Ɋɟɡɭɥɶɬɚɬɵ ɩɨɞɛɨɪɚ ɚɪɦɚɬɭɪɵ 

 ɇɢɠɧɹɹ ȼɟɪɯɧɹɹ 

S1 S3 S2 S4 

Ⱦɢɚɦɟɬɪ ɦɦ 16 16 12 12 

ɒɚɝ ɦɦ 300 300 250 250 

 

Ⱥɪɦɢɪɨɜɚɧɢɟ ɠɟɥɟɡɨɛɟɬɨɧɧɨɣ ɤɨɥɨɧɧ ɩɟɪɜɨɝɨ ɷɬɚɠɚ 

Ɋɚɫɱɟɬɵ ɜɵɩɨɥɧɹɸɬɫɹ ɩɨ ɋɉ 63.13330.2012 [35]. 

 

 
Ɋɢɫɭɧɨɤ 3.15 – ɋɟɱɟɧɢɟ ɤɨɥɨɧɧɵ 
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Ɍɚɥɢɰɚ 12 –ɂɫɩɨɥɶɡɭɟɦɚɹ ɚɪɦɚɬɭɪɚ 

Ⱥɪɦɚɬɭɪɚ Ʉɥɚɫɫ 
Ʉɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ 

ɪɚɛɨɬɵ 

ɉɨɩɟɪɟɱɧɚɹ Ⱥ240 1 

ɉɪɨɞɨɥɶɧɚɹ Ⱥ500 1 

 
Ʉɨɥɨɧɧɵ ɜɵɩɨɥɧɟɧɵ ɢɡ ɛɟɬɨɧɚ ɤɥɚɫɫɚ ȼ25, ɩɥɨɬɧɨɫɬɶɸ 24,51 

ɤɇ/ɦ3.ȼɥɚɠɧɨɫɬɶ ɜɨɡɞɭɯɚ 40-75%. Ɍɪɟɳɢɧɨɫɬɨɣɤɨɫɬɶ – ɨɝɪɚɧɢɱɟɧɧɚɹ 

ɜɟɥɢɱɢɧɚ ɪɚɫɤɪɵɬɢɹ ɬɪɟɳɢɧ. Ɂɚɳɢɬɧɨɣ ɫɥɨɣ ɚ1=30ɦɦ, ɡɚɳɢɬɧɵɣ ɫɥɨɣ 

ɚ2=30ɦɦ. 

 
Ɍɚɛɥɢɰɚ 13 –Ʉɨɷɮɮɢɰɢɟɧɬɵ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɛɟɬɨɧɚ 

γ b1 ɍɱёɬ ɞɥɢɬɟɥɶɧɵɯ ɧɚɝɪɭɡɨɤ 0,9 

γ b2 ɍɱёɬ ɯɚɪɚɤɬɟɪɚ ɪɚɡɪɭɲɟɧɢɹ 0,9 

γ b3 ɍɱёɬ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɩɨɥɨɠɟɧɢɹ ɩɪɢ ɛɟɬɨɧɢɪɨɜɚɧɢɢ 0,85 

γ b5 
ɍɱёɬ ɡɚɦɨɪɚɠɢɜɚɧɢɹ/ɨɬɬɚɢɜɚɧɢɹ ɢ ɨɬɪɢɰɚɬɟɥɶɧɵɯ 
ɬɟɦɩɟɪɚɬɭɪ  

1 

 
Ɍɚɛɥɢɰɚ 14 –Ɂɚɞɚɧɧɨɟ ɚɪɦɢɪɨɜɚɧɢɟ: 

ɍɱɚɫɬɨɤ Ⱦɥɢɧɚ ɉɚɪɚɦɟɬɪɵ 

ɉɪɨɞɨɥɶɧɚɹ 
ɚɪɦɚɬɭɪɚ 

ɉɨɩɟɪɟɱɧɚɹ ɚɪɦɚɬɭɪɚ 

S1 S2 Swz 
Swy 

1 4 
Ⱦɢɚɦɟɬɪ 2ø16 2ø16 2ø6 2ø6 

ɒɚɝ   150 150 

 
Ɍɚɛɥɢɰɚ 15 – ɋɟɱɟɧɢɹ ɚɪɦɚɬɭɪɚ ɤɨɥɨɧɧɵ 

ɋɟɱɟɧɢɟ 

ɉɪɨɞɨɥɶɧɚɹ ɚɪɦɚɬɭɪɚ ɉɨɩɟɪɟɱɧɚɹ 
ɚɪɦɚɬɭɪɚ ɇɟɫɟɦɦɟɬɪɢɱɧɚɹ ɋɢɦɦɟɬɪɢɱɧɚɹ 

S1 S2 % S1 % IW1 IW2 
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1 3,62 3,62 0,211 3,62 0,211   

2 3,62 3,62 0,211 3,62 0,211   

3 3,62 3,62 0,211 3,62 0,211   

 

 
Ɋɢɫɭɧɨɤ 3.16 – ɫɟɱɟɧɢɟ ɚɪɦɚɬɭɪɵ (ɩɪɨɞɨɥɶɧɨɣ ɧɟɫɢɦɦɟɬɪɢɱɧɨɣ) ɤɨɥɨɧɧɵ 

 

 
Ɋɢɫɭɧɨɤ 3.17 – ɋɟɱɟɧɢɟ ɚɪɦɚɬɭɪɵ (ɩɪɨɞɨɥɶɧɨɣ ɫɢɦɦɟɬɪɢɱɧɨɣ) ɤɨɥɨɧɧɵ 
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Ɋɚɫɱɟɬ ɚɪɦɢɪɨɜɚɧɢɹ ɹɞɪɚ ɠɟɫɬɤɨɫɬɢ 

Ɋɚɫɱɟɬ ɩɪɨɢɡɜɨɞɢɦ ɫ ɩɨɦɨɳɶɸ ɉɄ «SCAD». 

Ⱥɪɦɢɪɨɜɚɧɢɟ ɪɚɛɨɱɟɟ ɜɟɪɬɢɤɚɥɶɧɨɟ Ø6 ɫ ɲɚɝɨɦ 200 ɦɦ ɢ 

ɝɨɪɢɡɨɧɬɚɥɶɧɨɟ Ø 6ɫ ɲɚɝɨɦ 200 ɦɦ. ɉɨɩɟɪɟɱɧɨɟ ɚɪɦɢɪɨɜɚɧɢɟ ɩɪɢɧɢɦɚɟɦ Ø 6 

ɫ ɲɚɝɨɦ 200 ɦɦ. Ɂɚɳɢɬɧɵɣ ɫɥɨɣ 30 ɦɦ. 
 

 

 

Ɋɢɫɭɧɨɤ 3.18 – ɂɧɬɟɧɫɢɜɧɨɫɬɶ S1 ɧɢɠɧɹɹ ɩɨ ɏ 
 

 
Ɋɢɫɭɧɨɤ 3.19 – ɂɧɟɧɫɢɜɧɨɫɬɶ S2 ɜɟɪɯɧɹɹ ɩɨX 
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Ɋɢɫɭɧɨɤ 3.20 –ɂɧɬɟɧɫɢɜɧɨɫɬɶ S3 ɧɢɠɧɹɹ ɩɨ Y 

 

 
Ɋɢɫɭɧɨɤ 3.21 –ɂɧɬɟɫɧɢɜɧɨɫɬɶ S4 ɜɟɪɯɧɹɹ ɩɨ Y 

 
ɉɪɚɜɢɥɶɧɨɫɬɶ ɩɨɞɛɨɪɚ ɚɪɦɚɬɭɪɵ ɩɪɨɜɟɪɹɟɦ ɫ ɩɨɦɨɳɶɸ ɤɪɢɬɢɱɟɫɤɨɝɨ 

ɮɚɤɬɨɪɚ Ʉmax ɜ ɜɤɥɚɞɤɟ ɷɤɫɩɟɪɬɢɡɵ ɠɟɥɟɡɨɛɟɬɨɧɚ ɉɄ «SCAD». 
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Ɋɢɫɭɧɨɤ 3.22 – Ɋɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɬɢɡɵ 

 
Ʉɪɢɬɢɱɟɫɤɢɣ ɮɚɤɬɨɪ ɧɟ ɞɨɫɬɢɝɚɟɬ ɡɧɚɱɟɧɢɣ ɛɨɥɶɲɟ 1, ɚ ɡɧɚɱɢɬ 

ɚɪɦɢɪɨɜɚɧɢɟ ɩɪɨɢɡɜɟɞɟɧɨ ɜɟɪɧɨ. 

 

3.3.4  ɍɡɟɥ ɫɨɩɪɹɠɟɧɢɹ ɤɨɥɨɧɧɵ ɫ ɩɥɢɬɨɣ ɩɟɪɟɤɪɵɬɢɹ 

ɋɨɩɪɹɠɟɧɢɟ ɭɡɥɚ ɩɪɢɧɢɦɚɟɦ ɨɫɭɳɟɫɬɜɥɹɟɦ ɫ ɩɨɦɨɳɶɸ ɦɟɬɚɥɥɢɱɟɫɤɨɣ 

ɡɚɤɥɚɞɧɨɣ ɞɟɬɚɥɶɸ ɜ ɞɟɪɟɜɹɧɧɨɣ ɤɨɥɨɧɧɟ, ɫ ɜɵɩɭɳɟɧɧɵɦɢ ɦɟɬɚɥɥɢɱɟɫɤɢɦɢ 

ɫɬɟɪɠɧɹɦɢ ɚɪɦɚɬɭɪɵ ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ ɢɡ ɫɬɚɥɢ Ⱥ-II , ɤɨɥɢɱɟɫɬɜɟ 4 ɲɬ. 

ɂɯ ɜɤɥɟɢɜɚɧɢɟ ɜ ɞɪɟɜɟɫɢɧɭ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɩɨɦɨɳɶɸ ɷɩɨɤɫɢɞɧɨɝɨ ɤɥɟɹ 

WEICON Fast-Minute-Adhesive. 

Ɋɚɫɱɟɬ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɜɤɥɟɢɜɚɟɦɨɝɨ ɫɬɟɪɠɧɹ ɧɚ ɜɵɞɟɪɝɢɜɚɧɢɟ 

ɢɥɢ ɩɪɨɞɚɜɥɢɜɚɧɢɟ ɜɞɨɥɶ ɜɨɥɨɤɨɧ ɜ ɫɬɵɤɚɯ ɞɟɪɟɜɹɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ 

ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: ܶ = Ͳ.͹ͷ ∙ ܿ ∙ ݀ˑ˕˅,                                                                                 (3.15) 

ɝɞɟ ܿ – ɬɨɥɳɢɧɚ ɫɪɟɞɧɢɯ ɷɥɟɦɟɧɬɨɜ, ɚ ɬɚɤ ɠɟ ɪɚɜɧɵɯ ɩɨ ɬɨɥɳɢɧɟ ɢɥɢ ɛɨɥɟɟ 

ɬɨɥɫɬɵɯ ɷɥɟɦɟɧɬɨɜ ɨɞɧɨɫɪɟɡɧɵɯ ɫɨɟɞɢɧɟɧɢɣ; 
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݀ˑ˕˅- ɞɢɚɦɟɬɪ ɨɬɜɟɪɫɬɢɣ ɞɥɹ ɚɪɦɚɬɭɪɧɵɯ ɫɬɪɟɠɧɟɣ; 

 

 

Ɋɢɫɭɧɨɤ 3.18 – ɍɡɟɥ ɫɨɩɪɹɠɟɧɢɹ ɩɥɢɬɵ ɩɟɪɟɤɪɵɬɢɹ ɧɚ ɤɨɥɨɧɧɭ 

ɋɨɝɥɚɫɧɨ [ɩ 9.11, 4] ɗɥɟɦɟɧɬɵ ɤɨɧɫɬɪɭɤɰɢɣ ɞɨɥɠɧɵ ɛɵɬɶ ɫɬɹɧɭɬɵ 

ɛɨɥɬɚɦɢ ɢɥɢ ɲɩɢɥɶɤɚɦɢ ɜ ɭɡɥɚɯ ɢ ɫɬɵɤɚɯ, ɚ ɫɨɫɬɚɜɧɵɟ ɷɥɟɦɟɧɬɵ ɧɚ 

ɩɨɞɚɬɥɢɜɵɯ ɫɨɟɞɢɧɟɧɢɹɯ - ɫɬɹɧɭɬɵ ɢ ɦɟɠɞɭ ɭɡɥɚɦɢ ɢɥɢ ɫɨɟɞɢɧɟɧɵ ɫ ɩɨɦɨɳɶɸ 

ɜɤɥɟɟɧɧɵɯ ɫɬɟɪɠɧɟɣ ɢɥɢ ɜɢɧɬɨɜ. ɑɢɫɥɨ ɛɨɥɬɨɜ ɢɥɢ ɲɩɢɥɟɤ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɪɚɫɱɟɬɨɦ, ɧɨ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɟɟ ɞɜɭɯ ɜ ɭɡɥɟ ɢɥɢ ɫɬɵɤɟ. 

Ⱦɥɹ ɤɚɠɞɨɝɨ ɫɬɚɤɚɧɚ (ɡɚɤɥɚɞɧɨɣ ɞɟɬɚɥɢ) ɩɪɢɧɢɦɚɟɦ ɩɨ 4 ɫɬɹɠɧɵɯ 

ɛɨɥɬɚ ø 22, ɡɚɳɟɦɥɹɹ ɫɜɚɪɧɨɣ ɡɚɞɟɥɤɨɣ ɜ ɧɢɠɧɟɦ ɦɟɬɚɥɥɢɱɟɫɤɨɦ ɫɬɚɤɚɧɟ. 

Ʉɨɥɢɱɟɫɬɜɨ ɫɬɹɠɧɵɯ ɛɨɥɬɨɜ ɜ ɫɢɦɦɟɬɪɢɱɧɨɦ ɫɨɟɞɢɧɟɧɢɢ 

ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: ݊ = ே்೘𝑖೙∙௡˛˅;                                                                                          (3.16) 

ɝɞɟ ܰ –ɪɚɫɱɟɬɧɨɟ ɭɫɢɥɢɟ, ɤɇ; 

௠ܶ𝑖௡- ɧɚɢɦɟɧɶɲɚɹ ɪɚɫɱɟɬɧɚɹ ɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ; ݊˛˅- ɱɢɫɥɨ ɪɚɫɱɟɬɧɵɯ ɲɜɨɜ ɨɞɧɨɝɨ ɫɬɹɝɢɜɚɸɳɟɝɨ ɛɨɥɬɚ. 
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Ɋɚɫɱɟɬɧɚɹ ɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɧɚ ɨɞɢɧ ɲɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ: ܶ = Ͳ.ͷ͵ ∙ ܿ ∙ ݀˄;                                                                                    (3.17) 

ɝɞɟ ܿ - ɬɨɥɳɢɧɚ ɫɪɟɞɧɢɯ ɷɥɟɦɟɧɬɨɜ, ɚ ɬɚɤ ɠɟ ɪɚɜɧɵɯ ɩɨ ɬɨɥɳɢɧɟ ɢɥɢ 
ɛɨɥɟɟ ɬɨɥɫɬɵɯ ɷɥɟɦɟɧɬɨɜ ɨɞɧɨɫɪɟɡɧɵɯ ɫɨɟɞɢɧɟɧɢɣ; ݀˄ – ɞɢɚɦɟɬɪ ɫɬɹɠɧɨɝɨ ɛɨɥɬɚ. 

ɉɨɥɭɱɚɟɦ: ܶ = Ͳ.ͷ͵ ∙ ʹͲ ∙ ʹ,ʹ = ʹʹ ˍʜ. 

Ɉɩɪɟɞɟɥɹɟɦ ɫɦɹɬɢɟ ɜ ɤɪɚɣɧɢɯ ɷɥɟɦɟɧɬɚɯ: ܶ = Ͳ.ͷ ∙ ܽ ∙ ݀˄;                                                                                     (3.18) 

ɝɞɟ ܽ – ɬɨɥɳɢɧɚ ɤɪɚɣɧɢɯ ɷɥɟɦɟɧɬɨɜ, ɢ ɛɨɥɟɟ ɬɨɧɤɢɯ ɷɥɟɦɟɧɬɨɜ 
ɨɞɧɨɫɪɟɡɧɵɯ ɫɨɟɞɢɧɟɧɢɣ ݀˄- ɞɢɚɦɟɬɪ ɫɬɹɠɧɨɝɨ ɛɨɥɬɚ. 

ɉɨɥɭɱɚɟɦ: ܶ = Ͳ.ͷ ∙ Ͷ ∙ ʹ,ʹ = Ͷ,Ͷ ˍʜ; 

Ɉɩɪɟɞɟɥɹɟɦ ɢɡɝɢɛ ɛɨɥɬɚ ɩɨ ɮɨɪɦɭɥɟ: ܶ = ʹ,ͷ݀ଶ˄ + Ͳ.Ͳʹͷ ∙ ܽଶ;                                                                        (3.19) 

ɝɞɟ ݀˄- ɞɢɚɦɟɬɪ ɫɬɹɠɧɨɝɨ ɛɨɥɬɚ; ܽ – ɬɨɥɳɢɧɚ ɤɪɚɣɧɢɯ ɷɥɟɦɟɧɬɨɜ, ɢ ɛɨɥɟɟ ɬɨɧɤɢɯ ɷɥɟɦɟɧɬɨɜ 
ɨɞɧɨɫɪɟɡɧɵɯ ɫɨɟɞɢɧɟɧɢɣ. 

ɉɨɥɭɱɚɟɦ: ܶ = ʹ,ͷ ∙ ʹ,ʹଶ + Ͳ.Ͳʹͷ ∙ Ͷଶ = ͳʹ,ͷ ˍʜ. 

ɇɚɢɦɟɧɶɲɚɹ ɪɚɫɱɟɬɧɚɹ ɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ܶ = ͵ͺ,Ͷ ˍʜ. ɉɪɨɞɨɥɶɧɨɟ 
ɭɫɢɥɢɟ ɜ ɞɚɧɧɨɦ ɷɥɟɦɟɧɬɟ N=65,64 ɤɇ. 

ɉɨ ɮɨɪɦɭɥɟ 3.16 ɩɨɥɭɱɚɟɦ: ݊ = ଺ହ,଺ସସ,ସ∙ସ = ͵,͹ʹ = Ͷ ˛˕. 
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ɉɪɢɧɢɦɚɟɦ 4 ɫɬɹɝɢɜɚɸɳɢɯ ɛɨɥɬɚ ɞɢɚɦɟɬɪɨɦ 22. 

 

3.3.5  ɍɡɟɥ ɫɨɩɪɹɠɟɧɢɹ ɩɥɢɬɵ ɩɟɪɟɤɪɵɬɢɹ ɫ ɹɞɪɨɦ ɠɟɫɬɤɨɫɬɢ 

ɉɥɢɬɚ ɩɟɪɟɤɪɵɬɢɹ ɉɩ4 ɨɩɢɪɚɟɬɫɹ ɬɪɟɦɹ ɭɝɥɚɦɢ ɧɚ ɤɨɥɨɧɧɭ Ʉ2, 

ɱɟɬɜɟɪɬɵɣ ɭɝɨɥ ɨɩɢɪɚɟɬɫɹ ɧɚ ɹɞɪɨ ɠɟɫɬɤɨɫɬɢ ɱɟɪɟɡ ɡɚɤɥɚɞɧɭɸ ɞɟɬɚɥɶ ɫ 

ɩɪɢɜɚɪɟɧɧɵɦ ɪɚɜɧɨɩɨɥɨɱɧɵɦ ɭɝɨɥɤɨɦ L150x150 ɢ ɨɛɜɹɡɨɱɧɨɝɨ ɷɥɟɦɟɧɬɚ. 

ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɚɧɤɟɪɨɜ ɡɚɤɥɚɞɧɨɣ ɞɟɬɚɥɢ ɢ ɬɨɥɳɢɧɵ ɩɥɚɫɬɢɧɵ. 

ɉɪɢɧɢɦɚɟɦ ɚɧɤɟɪɵ ɢɡ ɚɪɦɚɬɭɪɵ AIII ( Rs=365 Ɇɩɚ), ɛɟɬɨɧ ɤɥɚɫɫɚ ȼ25, 

ɬɨɥɳɢɧɚ ɫɬɟɧɤɢ 300 ɦɦ. ɉɥɚɫɬɢɧɚ ɢɡ ɫɬɚɥɢ ȼɋɬ3Ʉɉ2 (Ry=215 Ɇɩɚ). Q=6.45 

ɤɇ. 

Ɉɩɪɟɞɟɥɹɟɦ ɧɚɢɛɨɥɶɲɟɟ ɪɚɫɬɹɝɢɜɚɸɳɟɟ ɭɫɢɥɢɟ ɜ ɨɞɧɨɦ ɪɹɞɭ ɚɧɤɟɪɨɜ 

ɩɨ ɮɨɪɦɭɥɟ: 

௔ܰ௡ = ெ௭ = ଶ.ଵହ଴.ଷ = ͹.ͳ͸ ˍʜ;                                                                  (3.20) 

ɑɢɫɥɨ ɪɹɞɨɜ ɚɧɤɟɪɨɜ ݊௔௡ = ͵ 

Ɉɩɪɟɞɟɥɹɟɦ ɫɞɜɢɝɚɸɳɟɟ ɭɫɢɥɢɟ ɧɚ ɨɞɢɧ ɪɹɞ ɚɧɤɟɪɨɜ ɩɨ ɮɨɪɦɭɥɟ: ܳ௔௡ = ொ−଴.ଷ∙ேೌ೙௡ೌ೙ = ଺.ସହ−଴.ଷ∙଻.ଵ଺ଷ = ͳ,Ͷ͵Ͷ ˍʜ,                                            

(3.21) 𝜔 = Ͳ,͵ ∙ ଻,ଵ଺ଵ,ସଷସ = ͳ,Ͷͻ,                                                                            (3.21) ߜ = ଵ√ଵ+𝜔 = Ͳ,͸͵͵ > Ͳ,ͳͷ,                                                                     (3.22) 

Ɂɚɞɚɟɦ ɞɢɚɦɟɬɪ ɚɪɦɚɬɭɪɵ 16 ɦɦ. ɉɪɢ ɤɥɚɫɫɟ ɛɟɬɨɧɚ ȼ25 ɢ ɤɥɚɫɫɚ 

ɚɪɦɚɬɭɪɵ AIII λ=0,47. 

௔௡ܣ   = √ேೌ೙మ +ሺ𝑄ೌ೙𝜆∙𝜔 ሻమభ.భ ோೞ = √଻ଵ଺଴మ +ሺ భరయరబ.రళ∙బ.లయయሻమభ.భ ଷ଺ହ = ͶͺͲ ˏˏଶ                       (3.23) 

ɉɪɢɧɢɦɚɟɦ ɩɨ ɬɪɢ ɚɧɤɟɪɚ ɜ ɤɚɠɞɨɦ ɪɹɞɭ ɞɢɚɦɟɬɪɨɦ 18 ɦɦ. λ=0,44. 

ɉɪɨɜɟɪɢɦ ܣ௔௡ ɩɨ ɮɨɪɦɭɥɟ 3.22 ɩɪɢ ɤɨɷɮɮɢɰɢɟɧɬɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦɭ 
ɞɢɚɦɟɬɪɭ ɩɪɢɧɹɬɨɣ ɚɪɦɚɬɭɪɵ. 
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௔௡ܣ = √ேೌ೙మ +ሺ𝑄ೌ೙𝜆∙𝜔 ሻమభ.భ ோೞ = √଻ଵ଺଴మ +ሺ మభఱభబ.రర∙బ.ళబ9ሻమభ.భ ଷ଺ହ = ͷͲ͹ ˏˏଶ < ͷͲͻ ˏˏଶ , 
Ɉɫɬɚɜɥɹɟɦ 3 ɪɹɞɚ ɚɧɤɟɪɨɜ ɞɢɚɦɟɬɪɨɦ 18 ɦɦ. 

Ɉɩɪɟɞɟɥɢɦ ɦɢɧɢɦɚɥɶɧɭɸ ɞɨɩɭɫɬɢɦɭɸ ɞɥɢɧɭ ɚɧɤɟɪɨɜ ɛɟɡ ɭɫɢɥɟɧɢɹ lan 

ɩɨ ɮɨɪɦɭɥɟ: ݈௔௡ = ଷߜ ቀ𝜔ೌ೙∙ோೞோ್ + ௔௡ቁߣ∆ ݀,                                                                    (3.24) 

ɝɞɟ ܴ௕ = ͳͲ,ͷ ʛП˃; ߜଷ = ଴,ଷଵ+𝑄ೌ೙𝑁ೌ೙ + Ͳ,͹ = ଴,ଷଵ+మ,భఱభళ,భల + Ͳ,͹ = Ͳ,ʹ͵,                                               (3.25) 

ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ݈௔௡  ɩɪɟɞɩɨɥɚɝɚɟɦ «ɜ ɡɚɩɚɫ» ݏ௕௖ < Ͳ.ʹͷܴ௕ , ɡɧɚɱɢɬ 𝜔௔௡ = Ͳ,͹, ∆ߣ௔௡ = ͳͳ. ݈௔௡ = Ͳ,ʹ͵ ቀ଴,଻∙ଷ଺ହଵ଴,ହ + ͳͳቁ ͳͺ = ͳͶ͸,ͳ͸ ˏˏ, 

ɍɱɢɬɵɜɚɹ, ɱɬɨ ɩɥɨɳɚɞɶ ܣ௔௡  ɩɪɢɧɹɬɚ ɫ ɡɚɩɚɫɨɦ, ɩɨɷɬɨɦɭ ɭɬɨɱɧɢɦ 

ɡɧɚɱɟɧɢɟ ݈௔௡: ݈௔௡ = ͳͶ͸,ͳ͸ ∙ ହ଴଻ହ଴ଽ = ͳͶͷ,͸ ˏˏ. 

Ɋɚɡɦɟɳɟɧɢɟ ɚɧɤɟɪɨɜ ɩɪɢ ɬɚɤɨɣ ɞɥɢɧɟ ɜɨɡɦɨɠɧɨ, ɡɧɚɱɢɬ ɭɦɟɧɶɲɟɧɢɟ 
ɞɥɢɧɵ ɢ ɭɫɬɪɨɣɫɬɜɨ ɭɫɢɥɟɧɢɣ ɧɟ ɬɪɟɛɭɟɬɫɹ. 

Ɉɩɪɟɞɟɥɢɦ ɬɨɥɳɢɧɭ ɩɥɚɫɬɢɧɵ ܴ௦௤ = Ͳ.ͷͺ ∙ ܴ௬ = Ͳ.ͷͺ ∙ ʹͳͷ = ͳʹͷ ʛП˃,                                          (3.26) 

Ⱦɢɚɦɟɬɪ ɬɪɟɛɭɟɦɵɣ ɩɨ ɪɚɫɱɟɬɭ: ݀௔௡ = ͳͺ ∙ √ହ଴଻ହ଴ଽ = ͳ͹.ͻ ˏˏ,                                                                 (3.27) 

ݐ = Ͳ.ʹͷ ∙ ݀௔௡ ∙ ோೞோೞ೜ = Ͳ.ʹͷ ∙ ͳ͹.ͻ ∙ ଷ଺ହଵଶହ = ͳ͵.ͳ ˏˏ,                              (3.28) 

ɉɪɢɧɢɦɚɟɦ ɬɨɥɳɢɧɭ ɩɥɚɫɬɢɧɵ 13,5 ɦɦ. Ʉɚɬɟɬ ɲɜɨɜ ݇𝑓 ɩɪɢɧɢɦɚɟɦ 6 ɦɦ. 
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Ɋɚɫɱɟɬ ɪɟɛɪɚ ɠɟɫɬɤɨɫɬɢ: 

Ɉɩɪɟɞɟɥɹɟɦ ɬɨɥɳɢɧɭ ɨɩɨɪɧɨɣ ɫɬɟɧɤɢ: ܾ௥ = ℎଷ଴ + ͶͲ = ଵହ଴ଷ଴ + ͶͲ = Ͷͷ ˏˏ,                                                        (3.29) ݐ௥ = 𝐴ˆ̞˓௕ೝ = ହ.ସସହ = Ͳ.ͳʹ ܿˏ,                                                                                 (3.30) ܣˆ̞˓ = ேோ೛∙ఊ೎ = ଶ.ଵହଷ଺∙ଵ.ଵ = ͷ.Ͷ ˔ˏଶ ,                                                                        (3.31) 

ɉɪɢɧɢɦɚɟɦ ݐ௥ = ͳʹ ˏˏ > ͵ܾ௥√ோ೤ா = ʹ.͸ ˏˏ. 

Ɂɚɞɚɟɦɫɹ ܾ௥ = Ͷͷ ˏˏ . ɋɨɜɟɪɲɚɟɦ ɩɪɨɜɟɪɤɭ ɨɛɳɟɣ ɭɫɬɨɣɱɢɜɨɫɬɢ 
ɨɩɨɪɧɨɝɨ ɪɟɛɪɚ ɩɨ ɮɨɪɦɭɥɟ: ே𝜑೥∙𝐴ˆ∙ோ೤∙ఊ೎ ൑ ͳ,                                                                                          (3.32) ܣˆ = ௥ݐ ∙ ܾ௥ + ܵ ∙ 𝑤ݐ = ͳʹ ∙ Ͷͷ + ʹʹ.͵͹ ∙ ͳ.͹ = ͳͲͻ.͵ ˏˏ,                   (3.33) 

ܵ = Ͳ,͸ͷ ∙ 𝑤ݐ ∙ √ ாோ೤ = Ͳ.͸ͷ ∙ ͳ͹ ∙ √ଶ.଴଺∙ଵ଴రଶସ = ͵ʹ.͵͹ ˔ˏ,                         (3.34) 

௭ߣ = ℎ𝑤𝑖೥ ,                                                                                                   (3.35) 

𝑖௭ = √𝐼೥𝐴ˆ,                                                                                                  (3.36) 

௭ܫ = ௕ೝమ∙௧ೝଵଶ + ௌ∙௧𝑤మଵଶ = ସହ∙ଵଶଵଶ + ଷଶଷ.଻∙ଵ.଻మଵଶ = ʹͳͲʹ.ͻͷ ˔ˏͶ,                           (3.37) 

𝑖௭ = √ଶଵ଴ଶ,ଽହଵ଴ଽ,଴ଷ = Ͷ,͵ͻ ˔ˏ,   

௭ߣ = ଼଼.଼ସ.ଷଽ = ʹͲ.ʹʹ, ܿ𝜑ଶ = Ͳ.ͻͶ͵, ߣ௭̅̅̅ = ௭ߣ ∙ √ ாோ೤ = Ͳ,͸ͻͲ, 

ȼɵɩɨɥɧɹɟɦ ɩɪɨɜɟɪɤɭ ɩɨ ɮɨɪɦɭɥɟ 3.32: 
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ଶ,ଵହ଴,ଽସଷ∙ଵ଴ଽ,଴ଷ∙ଶସ∙ଵ = Ͳ,ͲͲͲͺ ൑ ͳ- ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 

Ɋɚɫɱɟɬ ɫɜɚɪɧɨɝɨ ɲɜɚ, ɤɪɟɩɹɳɟɟ ɪɟɛɪɨ ɤ ɫɬɟɧɤɟ. 

ȼɢɞ ɫɜɚɪɤɢ ɦɟɯɚɧɢɱɟɫɤɢɣ ɜ ɫɪɟɞɟ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ CO2 , ɫɜɚɪɨɱɧɚɹ 

ɩɪɨɜɨɥɤɚ ɋȼ-02Ƚɋ2ɋ d=2ɦɦ. 

ɍɫɥɨɜɢɟ ɩɪɨɱɧɨɫɬɢ ɩɨ ɦɟɬɚɥɥɭ ɫɜɚɪɧɨɝɨ ɲɜɚ ɩɨ ɮɨɪɦɭɥɟ: ݇𝑓 ൒ ଵఉ𝑓 ∙ √( ேଶ∙଼ହ∙ఉ𝑓∙ఉ೥∙ோ𝑤೥∙ఊ೎),                                                                   (3.38) 

ܴ𝑤௭ = ʹ,ͳͷ ˍʜ˔ˏଶ  – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɭɝɥɨɜɨɝɨ ɫɜɚɪɧɨɝɨ ɲɜɚ ɩɨ 
ɭɫɥɨɜɧɨɦɭ ɫɪɟɡɭ ɦɟɬɚɥɥɚ ɲɜɚ; ߛ௖ = ͳ; ߚ𝑓 = Ͳ,ͻ, ௭ߚ = ͳ,Ͳͷ – ɤɨɷɮɮɢɰɢɟɧɬɵ ɭɱɢɬɵɜɚɸɳɢɟ ɝɥɭɛɢɧɭ 
ɩɪɨɩɥɚɜɥɟɧɢɹ ɫɜɚɪɧɨɝɨ ɲɜɚ; ܴ𝑤௭ = Ͳ,Ͷͷ ∙ ܴ௨௡ – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɭɝɥɨɜɨɝɨ ɲɜɚ ɭɫɥɨɜɧɨɦɭ 
ɫɪɟɡɭ ɩɨ ɦɟɬɚɥɥɭ ɝɪɚɧɢɰɵ ɫɩɥɚɜɥɟɧɢɹ, ܴ௨௡ = ͵͹ ˍʜ˔ˏଶ – ɜɪɟɦɟɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɬɚɥɢ; ܴ𝑤௭ = Ͳ,Ͷͷ ∙ ͵͹ = ͳ͸,͸ͷ ˍʜ˔ˏଶ. 

ɍɫɥɨɜɢɟ ɩɪɨɱɧɨɫɬɢ ɩɨ ɦɟɬɚɥɥɭ ɫɜɚɪɧɨɝɨ ɲɜɚ: ݇𝑓 ൒ ଵ଴,ଽ ∙ √ቀ ଶ,ଵହଶ∙଼ହ∙ଶଵ,ହ∙ଵቁ = ʹ,͸ ˏˏ, 

ɍɫɥɨɜɢɟ ɩɪɨɱɧɨɫɬɢ ɩɨ ɦɟɬɚɥɥɭ ɝɪɚɧɢɰɵ ɫɩɥɚɜɥɟɧɢɹ: ݇𝑓 ൒ √ቀ ଶ,ଵହଶ∙଼ହ∙଴,ଽ∙ଵ,଴ହ∙ଵ଺,଺ହ∙ଵቁ = ʹ,ͺ ˏˏ. 

ɉɪɢɦɟɧɹɟɦ ݇𝑓 = Ͷ ˏˏ. 

ɉɪɨɜɟɪɹɟɦ ɞɥɢɧɭ ɪɚɫɱɟɬɧɨɣ ɱɚɫɬɢ ɲɜɚ: ݈𝑤 ൑  ℎ𝑤; ݈𝑤 = ͺͷ ∙ 𝑓ߚ  ∙ ݇𝑓 = ͺͷ ∙ Ͳ,ͻ ∙ Ͷ = ͵Ͳ͸ ˏˏ; 
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ℎ𝑤 = ͺͺͺ ˏˏ. ͵Ͳ͸ < ͺͺͺ ˏˏ. 

ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 

 

4. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɮɭɧɞɚɦɟɧɬɨɜ 

 

4.1  ɋɜɟɞɟɧɢɹ ɨ ɬɨɩɨɝɪɚɮɢɱɟɫɤɢɯ, - ɢɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ, 
ɝɢɞɪɨɝɟɨɥɨɝɢɱɟɫɤɢɯ, ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɯ ɢ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ 
ɡɟɦɟɥɶɧɨɝɨ ɭɱɚɫɬɤɚ, ɩɪɟɞɨɫɬɚɜɥɟɧɧɨɝɨ ɞɥɹ ɪɚɡɦɟɳɟɧɢɹ ɨɛɴɟɤɬɚ 
ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

Ɉɛɴɟɤɬ ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ – ɦɧɨɝɨɷɬɚɠɧɵɣ ɠɢɥɨɣ ɞɨɦ ɢɡ 

ɞɟɪɟɜɹɧɧɵɯ CLT ɩɚɧɟɥɟɣ ɜ ɝɨɪɨɞɟ Ʉɪɚɫɧɨɹɪɫɤ. Ƚɨɪɨɞ Ʉɪɚɫɧɨɹɪɫɤ ɪɚɫɩɨɥɨɠɟɧ 

ɧɚ ɛɟɪɟɝɚɯ ȿɧɢɫɟɹ – ɨɞɧɨɣ ɢɡ ɫɚɦɵɯ ɤɪɭɩɧɵɯ ɪɟɤ Ɋɨɫɫɢɢ, ɧɚ ɫɬɵɤɟ ɑɭɥɵɦɨ-

ȿɧɢɫɟɣɫɤɨɣ ɨɡɟɪɧɨ-ɚɥɥɸɜɢɚɥɶɧɨɣ ɚɤɤɭɦɭɥɹɬɢɜɧɨɣ ɡɚɛɨɥɨɱɟɧɧɨɣ ɪɚɜɧɢɧɵ ɢ 

ɤɪɚɣɧɟɣ ɫɟɜɟɪɧɨ-ɜɨɫɬɨɱɧɨɣ ɱɚɫɬɢ Ⱥɥɚɬɟ-ɋɚɹɧɫɤɨɣ ɫɤɥɚɞɱɚɬɨɣ ɨɛɥɚɫɬɢ, 

ɯɚɪɚɤɬɟɪɢɡɭɸɳɟɣɫɹ ɷɪɨɡɢɨɧɧɨ-ɬɟɤɬɨɧɢɱɟɫɤɢɦɢ ɪɚɡɧɨɜɵɫɨɬɧɵɦɢ ɝɨɪɚɦɢ. 

 

4.2  ɋɜɟɞɟɧɢɹ ɨɛ ɨɫɨɛɵɯ ɩɪɢɪɨɞɧɵɯ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ 
ɬɟɪɪɢɬɨɪɢɢ, ɧɚ ɤɨɬɨɪɨɣ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɡɟɦɟɥɶɧɵɣ ɭɱɚɫɬɨɤ, 
ɩɪɟɞɨɫɬɚɜɥɟɧɧɵɣ ɞɥɹ ɪɚɡɦɟɳɟɧɢɹ ɨɛɴɟɤɬɚ ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

ɋɟɣɫɦɢɱɧɨɫɬɶ ɪɚɣɨɧɚ ɢɡɵɫɤɚɧɢɣ ɫɨɝɥɚɫɧɨ ɋɉ 14.13330.2018 (ɢɡɦɟɧɟɧɢɟ 

№1) [32] ɫɨɫɬɚɜɥɹɟɬ: ɞɥɹ ɨɛɴɟɤɬɨɜ ɦɚɫɫɨɜɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ (ɤɚɪɬɚ ɈɋɊ-97 Ⱥ) 

- 7 ɛɚɥɥɨɜ, ɞɥɹ ɨɛɴɟɤɬɨɜ ɩɨɜɵɲɟɧɧɨɣ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ (ɤɚɪɬɚ ɈɋɊ-97 ȼ) - 7 

ɛɚɥɥɨɜ, ɞɥɹ ɨɫɨɛɨ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɨɛɴɟɤɬɨɜ (ɤɚɪɬɚ ɈɋɊ-97 ɋ) – 8 ɛɚɥɥɨɜ. 

4.3  ɋɜɟɞɟɧɢɹ ɨ ɩɪɨɱɧɨɫɬɧɵɯ ɢ ɞɟɮɨɪɦɚɰɢɨɧɧɵɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ ɝɪɭɧɬɚ ɜ ɨɫɧɨɜɚɧɢɢ ɨɛɴɟɤɬɚ ɤɚɩɢɬɚɥɶɧɨɝɨ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

ɇɚ ɩɥɨɳɚɞɤɟ ɜɵɞɟɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɢɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɟ 

ɷɥɟɦɟɧɬɵ: 
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ɂȽɗ – 1 ɇɚɫɵɩɧɨɣ ɝɪɭɧɬ. Ɇɨɳɧɨɫɬɶ 1,8 ɦ. 

ɂȽɗ - 2 ɋɭɩɟɫɶ ɩɥɚɫɬɢɱɧɚɹ ɫɥɚɛɨɩɪɨɫɚɞɨɱɧɚɹ. Ɇɨɳɧɨɫɬɶ 5,4 ɦ. 

ɂȽɗ - 3 ɋɭɝɥɢɧɨɤ ɩɨɥɭɬɜɟɪɞɵɣ ɧɟɩɪɨɫɚɞɨɱɧɵɣ. Ɇɨɳɧɨɫɬɶ 2,0ɦ. 

ɂȽɗ - 4 ɋɭɩɟɫɶ ɩɥɚɫɬɢɱɧɚɹ ɧɟɩɪɨɫɚɞɨɱɧɚɹ Ɇɨɳɧɨɫɬɶ 4,5 ɦ. 

ɂȽɗ - 5 ɋɭɝɥɢɧɨɤ ɩɨɥɭɬɜёɪɞɵɣ ɧɟɩɪɨɫɚɞɨɱɧɵɣ. Ɇɨɳɧɨɫɬɶ 9,3 ɦ. 

 
Ɍɚɛɥɢɰɚ 4.1 – Ɏɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɝɪɭɧɬɚ 

ɉɨɥɧ
ɨɟ 

ɧɚɢɦɟ

ɧɨɜɚɧ
ɢɟ 

ɝɪɭɧɬ
ɚ 

h, 

ɦ 

W, 

ɞ.ɟ. 
ɟ, 

ɞ.ɟ. 

ɉɥɨɬɧɨɫɬɶ, 
ɬ/ɦ3 

γ(γsb) 

ɤɇ/
ɦ3 

Wp WL JL 
SR, 

ɞ.ɟ. 

Ɋɚɫɱɟɬɧɵɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢ

ɤɢ 
R0, 

ɤɉɚ 

ρ ρs ρd 

φπ,  

ɝɪɚ
ɞ 

ɫπ, 

ɝɪɚ
ɞ 

ȿ, 

ɤɉ
ɚ 

ɇɚɫɵɩ
ɧɨɣ 
ɝɪɭɧɬ 
ɪɵɯɥɵ
ɣ, 
ɦɚɥɨɜɥ
ɚɠɧɵɣ 

1,8 0,11 0,77 1,65 2,64 1,49 16,55 - - - 0,38 - - - - 

ɋɭɩɟɫɶ 
ɩɥɚɫɬɢ
ɧɚɹ 

5,4 0,22 0,82 1,7 2,68 1,39 17 0,21 0,37 0,06 - 21,9 11,6 7,9 140 

ɋɭɝɥɢɧ
ɨɤ 
ɩɨɥɭɬɜ
ɟɪɞɵɣ 

2,0 0,24 0,76 1,8 2,7 1,45 18 0,23 0,39 0,09 - 22,9 24,7 16,7 171,1 

ɋɭɩɟɫɶ 
ɩɥɚɫɬɢ
ɱɧɚɹ  

4,5 0,21 0,71 1,81 2,7 1,49 18 0,19 0,3 0,18 - 13,8 13,8 12,4 195 

ɋɭɝɥɢɧ
ɨɤ 
ɩɨɥɭɬɜ
ɟɪɞɵɣ 

9,3 0,23 0,75 1,85 2,71 1,46 18,5 0,24 0,34 0,2 - 23 25 17 174,1 

 
ɝɞɟ W - ɜɥɚɠɧɨɫɬɶ; 

ρ- ɩɥɨɬɧɨɫɬɶ ɝɪɭɧɬɚ; 

ρs - ɩɥɨɬɧɨɫɬɶ ɬɜɟɪɞɵɯ ɱɚɫɬɢɰ ɝɪɭɧɬɚ; 

ρd - ɩɥɨɬɧɨɫɬɶ ɫɭɯɨɝɨ ɝɪɭɧɬɚ; 



 

Иɡɦ. Ʌɢɫɬ № ɞɨкɭɦɟɧɬɚ ɉɨɞɩɢɫь Дɚɬɚ 

Ʌɢɫɬ 

53 
Ⱦɉ-08.05.01 – ɉɁ 

ɟ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɪɢɫɬɨɫɬɢ ɝɪɭɧɬɚ; 

SR - ɫɬɟɩɟɧɶ ɜɨɞɨɧɚɫɵɳɟɧɢɹ; 

γ - ɭɞɟɥɶɧɵɣ ɜɟɫ ɝɪɭɧɬɚ; 

γsb - ɭɞɟɥɶɧɵɣ ɜɟɫ ɝɪɭɧɬɚ, ɧɢɠɟ ɭɪɨɜɧɹ ɩɨɞɡɟɦɧɵɯ ɜɨɞ; 

WɊ - ɜɥɚɠɧɨɫɬɶ ɧɚ ɝɪɚɧɢɰɟ ɪɚɫɤɚɬɵɜɚɧɢɹ; 

WL - ɜɥɚɠɧɨɫɬɶ ɧɚ ɝɪɚɧɢɰɟ ɬɟɤɭɱɟɫɬɢ; 

JL - ɩɨɤɚɡɚɬɟɥɶ ɬɟɤɭɱɟɫɬɢ; Iɪ – ɱɢɫɥɨ ɩɥɚɫɬɢɱɧɨɫɬɢ; 

ɫ – ɭɞɟɥɶɧɨɟ ɫɰɟɩɥɟɧɢɟ ɝɪɭɧɬɚ; 

φ - ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ; 

E – ɦɨɞɭɥɶ ɞɟɮɨɪɦɚɰɢɢ; 

Ro – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɪɭɧɬɚ. 

4.4  ɍɪɨɜɟɧɶ ɝɪɭɧɬɨɜɵɯ ɜɨɞ, ɢɯ ɯɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ, ɚɝɪɟɫɫɢɜɧɨɫɬɶ 
ɝɪɭɧɬɨɜɵɯ ɜɨɞ ɢ ɝɪɭɧɬɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɦɚɬɟɪɢɚɥɚɦ, ɢɫɩɨɥɶɡɭɟɦɵɦ ɩɪɢ 
ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɩɨɞɡɟɦɧɨɣ ɱɚɫɬɢ ɨɛɴɟɤɬɚ ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

Ƚɥɭɛɢɧɚ ɡɚɥɟɝɚɧɢɹ ɝɪɭɧɬɨɜɵɯ ɜɨɞ ɧɚ ɭɱɚɫɬɤɟ ɢɡɵɫɤɚɧɢɣ ɛɨɥɟɟ 30 ɦ. 

ɉɢɬɚɧɢɹ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɡɚ ɫɱɟɬ ɚɬɦɨɫɮɟɪɧɵɯ ɨɫɚɞɤɨɜ, ɪɚɡɝɪɭɡɤɚ ɩɨ 

ɪɨɞɧɢɤɚɦ ɜ ɪ. ȿɧɢɫɟɣ ɢ ɡɚ ɫɱɟɬ ɩɟɪɟɬɨɤɚ ɜ ɩɨɞɫɬɢɥɚɸɳɢɣ ɤɭɧɝɭɫɫɤɢɣ 

ɝɨɪɢɡɨɧɬ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ, ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɡɞɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɡɚɳɢɬɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɪɝɚɧɢɡɚɰɢɢ 

ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɫɬɨɤɚ ɢ ɢɧɮɢɥɶɬɪɚɰɢɢ ɬɟɯɧɨɝɟɧɧɵɯ ɜɨɞ ɜɫɥɟɞɫɬɜɢɟ 

ɪɚɡɥɢɱɧɵɯ ɭɬɟɱɟɤ, ɫ ɰɟɥɶɸ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɨɹɜɥɟɧɢɹ ɬɟɯɧɨɝɟɧɧɵɯ 

ɝɨɪɢɡɨɧɬɨɜ ɝɪɭɧɬɨɜɵɯ ɜɨɞ. 

 

4.5  Ɉɩɢɫɚɧɢɟ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ 
ɩɨɞɡɟɦɧɨɣ ɱɚɫɬɢ ɨɛɴɟɤɬɚ ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

Ɏɭɧɞɚɦɟɧɬ ɡɞɚɧɢɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɪɨɫɬɜɟɪɤ ɧɚ ɨɫɧɨɜɚɧɢɢ ɢɡ 

ɡɚɛɢɜɧɵɯ ɫɜɚɣ. ȼɵɫɨɬɚ ɪɨɫɬɜɟɪɤɚ 1500 ɦɦ 



 

Иɡɦ. Ʌɢɫɬ № ɞɨкɭɦɟɧɬɚ ɉɨɞɩɢɫь Дɚɬɚ 

Ʌɢɫɬ 

54 
Ⱦɉ-08.05.01 – ɉɁ 

Ɏɭɧɞɚɦɟɧɬ ɜɵɩɨɥɧɟɧ ɢɡ ɛɟɬɨɧɚ ɤɥɚɫɫɚ ȼ20. ɉɨɞ ɪɨɫɬɜɟɪɤɨɦ 

ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɩɨɞɝɨɬɨɜɤɚ ɢɡ ɛɟɬɨɧɚ ɤɥɚɫɫɚ ȼ7,5 δ=100 ɦɦ. 

Ɋɨɫɬɜɟɪɤ ɚɪɦɢɪɨɜɚɧ ɚɪɦɚɬɭɪɨɣ ɤɥ. A 500. 

 

4.6   ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 

ɋ ɩɨɦɨɳɶɸ ɉɄ SCADɧɚɯɨɞɢɦ ɫɭɦɦɭ ɪɟɚɤɰɢɣ ɨɬ Ɋɋɍ ɜ ɪɚɫɱɟɬɧɨɣ ɫɯɟɦɟ 

ɧɚ ɨɫɶ Z. ɉɨɥɭɱɟɧɧɚɹ ɫɭɦɦɚɪɧɚɹ ɪɟɚɤɰɢɹ ɫɨɫɬɚɜɢɥɚ 15836,3 ɬɨɧɧ. 

ɇɚɝɪɭɡɤɚ ɧɚ ɫɬɟɧɵ ɩɨɞɜɚɥɶɧɨɝɨ ɷɬɚɠɚ ɨɬ ɝɪɭɧɬɚ: 

ɉɨ ɬɚɛɥɢɰɟ 4.1 ɨɩɪɟɞɟɥɹɸɬɫɹ ɧɨɪɦɚɬɢɜɧɵɟ ɡɧɚɱɟɧɢɹ ɮɢɡɢɱɟɫɤɢɯ ɢ 

ɦɟɯɚɧɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɝɪɭɧɬɨɜ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɡɚɥɨɠɟɧɢɹ. 

Ɋɚɫɱɟɬ ɧɚ ɭɫɬɨɣɱɢɜɨɫɬɶ ɫɬɟɧɵ ɩɨɞɜɚɥɚ ɜɟɞɭɬɫɹ ɩɨ I ɩɪɟɞɟɥɶɧɨɦɭ 

ɫɨɫɬɨɹɧɢɸ, ɡɧɚɱɢɬ ɧɟɨɛɯɨɞɢɦɨ ɢɫɤɚɬɶ ɪɚɫɱɟɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɪɭɧɬɨɜ. 

Ɋɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɝɪɭɧɬɚ 

ɧɟɧɚɪɭɲɟɧɧɨɝɨ ɫɥɨɠɟɧɢɹ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɚɦ: 

ɣɪ=1,05∙ ɣɧ 

φɪ=1,15∙ ɸɧ 

ɋɪ= ɋɧ/1,5  

Ɵ=45-ɸ/2 

λ=tg2 Ɵ 

Ʉ= 2√ λ  

Ɍɚɛɥɢɰɚ 4.2 –Ɋɚɫɱɟɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɪɭɧɬɚ 

Ƚɪɭɧɬ/Ɂɧɚɱɟɧɢɹ ɣɪ φɪ ɋɪ Ɵ λ Ʉ 

ɇɚɫɵɩɧɨɣ ɝɪɭɧɬ 17,37 - - - - - 

ɋɭɩɟɫɶ ɩɥɚɫɬɢɱɧɚɹ 17,85 25,185 7,7 34,05 2,48 3,14 
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Ɋɢɫɭɧɨɤ 4.1 – ɢɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɚɹ ɤɨɥɨɧɤɚ 

4.7 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɜɚɣɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ 

ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɛɭɞɟɬ ɜɟɫɬɢɫɶ ɜɛɥɢɡɢ ɜ ɭɫɥɨɜɢɹɯ ɩɥɨɬɧɨɣ ɝɨɪɨɞɫɤɨɣ 
ɡɚɫɬɪɨɣɤɟ, ɜ ɫɜɹɡɢ ɫ ɱɟɦ ɛɵɥɢ ɩɪɢɧɹɬɵ ɛɭɪɨɧɚɛɢɜɧɵɟ ɫɜɚɢ, ɬɚɤ ɤɚɤ ɨɧɢ 
ɨɛɥɚɞɚɸɬ ɪɹɞɨɦ ɩɪɟɢɦɭɳɟɫɬɜ: 

1. ȼɵɫɨɤɚɹ ɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ; 
2. ɇɟɬ ɜɢɛɪɚɰɢɢ ɜ ɩɪɨɰɟɫɫɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɨɬɫɭɬɫɬɜɢɟ 

ɧɟɝɚɬɢɜɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɪɹɞɨɦ ɫɬɨɹɳɢɟ ɡɞɚɧɢɹ; 
3. Ɇɚɥɨɲɭɦɧɨɫɬɶ ɜ ɩɪɨɰɟɫɫɟ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɩɪɨɜɨɞɢɬɶ ɪɚɛɨɬɵ ɜɛɥɢɡɢ 

ɠɢɥɵɯ ɡɞɚɧɢɣ. 
Ƚɥɭɛɢɧɭ ɡɚɥɨɠɟɧɢɹ ɪɨɫɬɜɟɪɤɚ dp ɩɪɢɧɢɦɚɟɦ ɢɫɯɨɞɹ ɢɡ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ 

ɬɪɟɛɨɜɚɧɢɣ. Ɉɬɦɟɬɤɚ ɩɨɥɚ ɰɨɤɨɥɶɧɨɝɨ ɷɬɚɠɚ ɢ ɨɬɦɟɬɤɚ ɜɟɪɯɚ ɮɭɧɞɚɦɟɧɬɧɨɣ 
ɩɥɢɬɵ ɫɨɫɬɚɜɥɹɟɬ  -2,300 ɦ. ȼɵɫɨɬɭ ɪɨɫɬɜɟɪɤɚ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ 1,500 ɦ. 
Ɉɬɦɟɬɤɚ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ ɫɨɫɬɚɜɥɹɟɬ -3,800 ɦ. 

ɋɨɝɥɚɫɧɨ ɩɭɧɤɬɭ 8.13 ɋɉ 24.13330.2011 [34] ɪɚɫɫɬɨɹɧɢɟ ɜ ɫɜɟɬɭ ɦɟɠɞɭ 
ɫɬɜɨɥɚɦɢ ɛɭɪɨɧɚɛɢɜɧɵɯ ɫɜɚɣ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 1.0 ɦ, ɪɚɫɩɨɥɨɠɢɦ ɫɜɚɢ 
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ɲɚɝɨɦ 2.0 ɦ, ɤɨɥɢɱɟɫɬɜɨ ɫɜɚɣ ɪɚɜɧɨ 466 ɲɬ. ɋɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɫɜɚɣ 
ɢɡɨɛɪɚɠɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 4.2. 

 

 
Ɋɢɫɭɧɨɤ 4.2 – ɋɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɫɜɚɣ 

 
 
ɋɨɝɥɚɫɧɨ ɋɉ 24.13330.2011 [ɩ 7.2.6, 34] ɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ܨௗ 

ɛɭɪɨɧɚɛɢɜɧɨɣ ɫɜɚɢ, ɪɚɛɨɬɚɸɳɢɯ ɧɚ ɫɠɢɦɚɸɳɭɸ ɧɚɝɪɭɡɤɭ, ɫɥɟɞɭɟɬ 

ɨɩɪɟɞɟɥɹɬɶ ɩɨ ɮɨɪɦɭɥɟ: ܨௗ = ோோߛ௖ሺߛ ∙ ܴ ∙ ܣ + ோ𝑓ߛ ∙ ߤ ∑ 𝑖݂ℎ𝑖ሻ                                                    (4.1) 

Ƚɞɟ ߛ௖ = ͳ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɫɜɚɢ ɜ ɝɪɭɧɬɟ; ߛோோ = ͳ  – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɫɨɩɪɨɬɢɜɥɟɧɢɸ  ɝɪɭɧɬɚ ɩɨɞ 

ɧɢɠɧɢɦ ɤɨɧɰɨɦ ɫɜɚɢ; ܴ – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɪɭɧɬɚ ɩɨɞ ɧɢɠɧɢɦ ɤɨɧɰɨɦ ɫɜɚɢ, ɤɉɚ; 

А –ɩɥɨɳɚɞɶ ɨɩɢɪɚɧɢɹ ɧɚ ɝɪɭɧɬ ɫɜɚɢ, ɦ2, ɞɥɹ ɧɚɛɢɜɧɵɯ ɪɚɜɧɚ ɩɥɨɳɚɞɢ 

ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ. 

u – ɩɟɪɢɦɟɬɪ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɫɬɜɨɥɚ ɫɜɚɢ, ɦ; ߛோ𝑓 = ͳ –ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɝɪɭɧɬɚ ɧɚ ɛɨɤɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ 

ɫɜɚɢ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɫɩɨɫɨɛɚ ɨɛɪɚɡɨɜɚɧɢɹ ɫɤɜɚɠɢɧ ɢ ɭɫɥɨɜɢɣ ɛɟɬɨɧɢɪɨɜɚɧɢɹ, 

ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ [ɬɚɛɥ 7.6, 34]; 
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𝑖݂ – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ i-ɝɨ ɫɥɨɹ ɝɪɭɧɬɚ ɧɚ ɛɨɤɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ 

ɫɬɜɨɥɚ ɫɜɚɢ, ɤɉА; ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ [ɬɚɛɥ 7.3, 34]; ℎ𝑖  – ɬɨɥɳɢɧɚ i-ɝɨ ɫɥɨɹ ɝɪɭɧɬɚ, ɫɨɩɪɢɤɚɫɚɸɳɚɹɫɹ ɫ ɛɨɤɨɜɨɣ 

ɩɨɜɟɪɯɧɨɫɬɶɸ ɫɜɚɢ, ɦ. 

ɉɥɨɳɚɞɶ ɨɩɢɪɚɧɢɹ ɫɜɚɢ ɧɚɯɨɞɢɦ: ܣ = 𝜋 ௥మସ = ͵,ͳͶ ∙ ଴,଼మସ = Ͳ,ͷͲʹͶ ˏଶ                                                          (4.2) 

ɉɟɪɢɦɟɬɪ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɫɬɜɨɥɚ ɫɜɚɢ ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ: ݑ = ܣ = Ͳ,ͷͲʹͶ ˏ                                                                                     (4.3) 

Ɂɧɚɱɟɧɢɟ R ɨɩɪɟɞɟɥɹɟɦ ɩɨ [ɬɚɛɥ. 7.8, 34] ɢ f ɨɩɪɟɞɟɥɹɟɦ ɩɨ [ɬɚɛɥ. 7.3, 34]. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɩɨɞɫɬɚɜɥɹɹ ɩɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɜ ɮɨɪɦɭɥɭ (4.1), ɩɨɥɭɱɚɟɦ: ܨௗ = 𝐶ோߛ௖ሺߛ + ߤ௖𝑓ߛ ∑ 𝑖݂ℎ𝑖ሻ = ͳ ∙ ሺͳ ∙ ͳ͸ͷͲ ∙ Ͳ,ͷͲʹͶ + ͳ ∙ Ͳ,ͷͲʹͶ ∙ ͵ͻ͹,ͻ͹ = ͳͲʹͺ,ͻ ˍʜ  

ɉɪɢɧɢɦɚɟɦ ɧɟɫɭɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ܨௗ  ɛɭɪɨɧɚɛɢɜɧɨɣ ɫɜɚɢ ɪɚɜɧɭɸ  ܨௗ = ଵ଴ଶ଼,ଽଽ,଼ଵ = ͳͲͶ,ͺ ˍʜ; 

Ɉɩɪɟɞɟɥɹɟɦ ɞɨɩɭɫɤɚɟɦɭɸ ɧɚɝɪɭɡɤɭ ɧɚ ɫɜɚɸ N ɢɡ ɭɫɥɨɜɢɹ: ܰ ൑ ఊబி೏ఊ೙ఊ𝑘 = ଵ∙ଵ଴ସ,଼ଵ.ଵ∙ଵ.ସ = ͸ͺ,Ͳͷˍʜ                                                              (4.4) 

ɉɪɢɧɢɦɚɟɦ ܰ = ͸ͷ ˍʜ. 
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Ɋɢɫɭɧɨɤ 4.3 – Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɫɜɚɢ 

ɉɪɨɜɟɪɢɦ ɧɟɫɭɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɫɜɚɢ ɩɨ ɦɚɬɟɪɢɚɥɭ. ɋɨɝɥɚɫɧɨ ɩɭɧɤɬɭ 

7.1.8 ɋɉ 24.13330.2011 [34] ɩɪɢ ɪɚɫɱɟɬɟ ɫɜɚɣ ɜɫɟɯ ɜɢɞɨɜ ɩɨ ɩɪɨɱɧɨɫɬɢ 

ɦɚɬɟɪɢɚɥɚ ɫɜɚɸ ɞɨɩɭɫɤɚɟɬɫɹ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɤɚɤ ɫɬɟɪɠɟɧɶ, ɠɟɫɬɤɨ 

ɡɚɳɟɦɥɟɧɧɵɣ ɜ ɝɪɭɧɬɟ ɜ ɫɟɱɟɧɢɢ, ɪɚɫɩɨɥɨɠɟɧɧɨɦ ɨɬ ɩɨɞɨɲɜɵ ɪɨɫɬɜɟɪɤɚ ɧɚ 

ɪɚɫɫɬɨɹɧɢɢ l1, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɮɨɪɦɭɥɟ: 
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݈ଵ = ݈ + ଶఈ𝜀,                                                                                                 (4.5) 

ɝɞɟ l – ɞɥɢɧɚ ɭɱɚɫɬɤɚ ɫɜɚɢ ɨɬ ɩɨɞɨɲɜɵ ɜɵɫɨɤɨɝɨ ɪɨɫɬɜɟɪɤɚ ɞɨ ɭɪɨɜɧɹ 

ɩɥɚɧɢɪɨɜɤɢ ɝɪɭɧɬɚ, ɦ; ߙఌ – ɤɨɷɮɮɢɰɢɟɧɬ ɞɟɮɨɪɦɚɰɢɢ, ɦ-1, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ [34, ɩɪɢɥɨɠɟɧɢɟ 

ȼ] 

ɉɪɢɧɢɦɚɟɦ l0= 15ɦ. Ɉɩɪɟɞɟɥɹɟɦ ߙఌ ɩɨ ɮɨɪɦɭɥɟ [ɩɪɢɥ. ȼ.5 34]: ߙఌ =  √௄∙௕೛ఊ೎ா𝐼ఱ
                                                                                                (4.6) 

ɝɞɟ Е – ɦɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ ɦɚɬɟɪɢɚɥɚ ɫɜɚɢ, ɤɉɚ; 

I – ɦɨɦɟɧɬ ɢɧɟɪɰɢɢ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɫɜɚɢ, ɦ4; ܾ௣ = ͳ,ͺ – ɭɫɥɨɜɧɚɹ ɲɢɪɢɧɚ ɫɜɚɢ, ɦ, ɩɪɢɧɢɦɚɟɦɚɹ ɞɥɹ ɫɜɚɣ ɫ ɞɢɚɦɟɬɪɨɦ 

0,8 ɦ, ɪɚɜɧɵɦ d+1; ߛ௖ = ͳ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɫɜɚɢ ɜ ɝɪɭɧɬɟ; ܭ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɫɬɢ, ɤɇ/ɦ4, ɩɪɢɧɢɦɚɟɦɵɣ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɢɞɚ ɝɪɭɧɬɚ, ɨɤɪɭɠɚɸɳɟɝɨ ɫɜɚɸ [ɬɚɛɥ. ȼ.1, 34] 

ɇɚɯɨɞɢɦ ɦɨɦɟɧɬ ɢɧɟɪɰɢɢ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɫɜɚɢ: 

ܫ = 𝜋 ∙ ସͶݎ =  ͵,ͳͶ ∙ Ͳ,ͺସͶ = Ͳ,͵ʹͳ ˏସ  
ȼ ɤɚɱɟɫɬɜɟ ɦɚɬɟɪɢɚɥɚ ɫɜɚɢ ɩɪɢɧɢɦɚɟɦ ɛɟɬɨɧ ȼ20, ɬɨɝɞɚ ܧ = ͵Ͳ ∙ͳͲଷ ʛ˒˃  [ɬɚɛɥ. 6.11, 34]. 

Ⱦɥɹ ɫɭɝɥɢɧɤɨɜ ɬɭɝɨɩɥɚɫɬɢɱɧɵɯ ɢ ɩɨɥɭɬɜɟɪɞɵɯ ɩɪɢɧɢɦɚɟɦ ܭ = ͳ͸ ʛʜ/ˏସ [ɬɚɛɥ. ȼ.1, 34]. 

ɇɚɯɨɞɢɦ ɤɨɷɮɮɢɰɢɟɧɬ ɞɟɮɨɪɦɚɰɢɢ ɩɨ ɮɨɪɦɭɥɟ 3.10: 

ఌߙ = ܭ√  ∙ ܾ௣ߛ௖ܫܧఱ =  √ ͳ,͸ ∙ ͳ,ͺͳ ∙ ͵Ͳ ∙ ͳͲଷ ∙ Ͳ,͵ʹͳ =ఱ Ͳ,͵ͳʹ ˏ−ଵ 

Ɋɚɫɱɟɬɧɚɹ ɞɥɢɧɚ ɫɜɚɢ ɩɨ ɮɨɪɦɭɥɟ 4.5: 
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݈ଵ = ݈ + ఌߙʹ = ͳͷ + ʹͲ,͵ͳʹ = ʹͳ,Ͷ ˏ 

ɉɪɟɞɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɩɪɨɞɨɥɶɧɨɣ ɫɢɥɵ Nult , ɤɨɬɨɪɭɸ ɦɨɠɟɬ ɜɨɫɩɪɢɧɹɬɶ 

ɷɥɟɦɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɫɨɝɥɚɫɧɨ [ɩ 8.17, 35] ɩɨ ɮɨɪɦɭɥɟ: 

௨ܰ௟௧ = 𝜑 ∙ ሺܴ௕ ∙ ܣ ∙ ௖௕ߛ ∙ `௖௕ߛ + ܴ௦௖ ∙  ௦,௧௢௧ሻ                                             (4.7)ܣ

Ƚɞɟ 𝜑 – ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɨɞɨɥɶɧɨɝɨ ɢɡɝɢɛɚ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ [ɬɚɛɥ. 8.1, 35] 

ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɱɟɬɧɨɣ ɞɥɢɧɵ l0 ɢ ɪɚɡɦɟɪɚ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɷɥɟɦɟɧɬɚ 

h;  

 ܴ௕ – ɪɚɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɠɚɬɢɸ ɛɟɬɨɧɚ, Ɇɉɚ; ܣ – ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɫɜɚɢ, ɦ2; ߛ௖௕- ɩɨɧɢɠɚɸɳɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɛɟɬɨɧɚ ɜ ɝɪɭɧɬɟ, 

ɩɪɢɧɢɦɚɟɦɵɣ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ [ɩ 7.1.9,34] ɪɚɜɧɵɦ 0,85; ߛ௖௕`  -  ɩɨɧɢɠɚɸɳɢɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ ɫɩɨɫɨɛɚ 

ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɜɚɣɧɵɯ ɪɚɛɨɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ [ɩ 7.1.9 ɛ, 34] ɜ 

ɝɪɭɧɬɚɯ, ɛɭɪɟɧɢɟ ɫɤɜɚɠɢɧ ɢ ɛɟɬɨɧɢɪɨɜɚɧɢɟ ɜ ɤɨɬɨɪɵɯ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚɫɭɯɨ ɫ 

ɩɪɢɦɟɧɟɧɢɟɦ ɢɡɜɥɟɤɚɟɦɵɯ ɨɛɫɚɞɧɵɯ ɬɪɭɛ ɢɥɢ ɩɨɥɧɵɯ ɲɧɟɤɨɜ ɪɚɜɧɵɦ 0,9; ܴ௦௖ – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɚɪɦɚɬɭɪɵ ɫɠɚɬɢɸ, Ɇɩɚ; ܣ௦,௧௢௧ – ɨɛɳɚɹ ɩɥɨɳɚɞɶ ɚɪɦɚɬɭɪɵ, ɦ2. 

Ɋɚɫɱɟɬɧɚɹ ɞɥɢɧɚ ɫɜɚɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ ɫɨɝɥɚɫɧɨ [ɩ.8.1.17 ɞ, 36] ݈଴ = Ͳ,ͷ ∙ ݈ଵ = Ͳ.ͷ ∙ ʹͳ,Ͷ = ͳͲ,͹  ˏ                                                          (4.8) 

ɇɚɯɨɞɢɦ ɨɬɧɨɲɟɧɢɟ ݈଴/h: ௟బℎ = ଵ଴,଻଴.଼ = ͳ͵,͵͹ͷ                                                                                     (4.9) 

ɇɚɯɨɞɢɦ ɤɨɷɮɮɢɰɢɟɧɬ ɢɡɝɢɛɚ 𝜑 ɦɟɬɨɞɨɦ ɢɧɬɟɪɩɨɥɹɰɢɢ ɩɨ [ɬɚɛɥ. 8.1, 

35]. ɉɪɢɧɢɦɚɟɦ 𝜑 = Ͳ,ͺͷʹ͹ͷ. 

Ɋɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɠɚɬɢɸ ܴ௕ ɛɟɬɨɧɚ ȼ20 ɪɚɜɧɨ 11,5 Ɇɩɚ [ɬɚɛɥ. 

6.1, 35]. 
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Ⱥɪɦɢɪɨɜɚɧɢɟ ɫɜɚɣ ɨɫɭɳɟɫɬɜɥɹɟɦ ɫ ɩɨɦɨɳɶɸ ɩɪɨɞɨɥɶɧɨɣ ɚɪɦɚɬɭɪɵ 

ɤɥɚɫɫɚ Ⱥ400 ɢ ɩɨɩɟɪɟɱɧɨɣ ɤɥɚɫɫɚ Ⱥ240, ɡɚɳɢɬɧɵɣ ɫɥɨɣ ɚ1 ɢ ɚ2 ɪɚɜɟɧ 30 ɦɦ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɚ ɜ ɉɄ SCAD ɛɵɥɢ ɩɨɞɨɛɪɚɧɨ ɢ ɡɚɞɚɧɨ ɫɥɟɞɭɸɳɟɟ 

ɚɪɦɢɪɨɜɚɧɢɟ (ɪɢɫ 4.4) 

 

 

Ɋɢɫɭɧɨɤ 4.4 – Ɂɚɞɚɧɧɨɟ ɚɪɦɢɪɨɜɚɧɢɟ ɫɜɚɣ 

 

Ɋɢɫɭɧɨɤ 4.5- Ⱥɪɦɢɪɨɜɚɧɢɟ ɨɞɧɨɣ ɫɜɚɢ 

ɂɡ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɫɱɟɬɚ ɬɚɤ ɠɟ ɜɢɞɧɚ ɩɥɨɳɚɞɶ ɚɪɦɢɪɨɜɚɧɢɹ ɫɜɚɢɣ 
(ɪɢɫɭɧɨɤ 4.5) 
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Ɋɢɫɭɧɨɤ 4.5 – ɉɥɨɳɚɞɶ ɚɪɦɢɪɨɜɚɧɢɹ ܣ௦,௧௢௧ = Ͳ,ͲͲͲͷͲ͵ ˏଶ 

ɉɨɞɫɬɚɜɥɹɟɦ ɜɫɟ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ 4.7 ɢ ɧɚɯɨɞɢɦ ɩɪɟɞɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ 

ɩɪɨɞɨɥɶɧɨɣ ɫɢɥɵ: 

௨ܰ௟௧ = 𝜑 ∙ (ܴ௕ ∙ ܣ ∙ ௖௕ߛ ∙ `௖௕ߛ + ܴ௦௖ ∙ =(௦,௧௢௧ܣ Ͳ,ͺͷʹ͹ͷ ∙ ሺͳͳ,ͷ ∙ Ͳ,ͷͲʹͶ ∙ Ͳ,ͺͷ ∙ Ͳ,ͻ + ͵ͷͲ ∙ Ͳ,ͲͲͲͷͲ͵ሻ = ͵,ͻͳͻ ʛʜ = ͵ͻͳ,ͻ Т 

ɉɪɢɦɟɧɹɟɦ ɫɜɚɢ d=800 ɦɦ, ɞɥɢɧɨɣ l=15 ɦ ɢ ɞɨɩɭɫɤɚɟɦɨɣ ɧɚɝɪɭɡɤɨɣ 
N=65 ɤɇ. 

 

 

Ɋɢɫɭɧɨɤ 4.6 -  ȼɟɪɬɢɤɚɥɶɧɨɟ ɩɟɪɟɦɟɳɟɧɢɟ ɦɨɧɨɥɢɬɧɨɝɨ ɪɨɫɬɜɟɪɤɚ 
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Ɇɚɤɫɢɦɚɥɶɧɨɟ ɩɟɪɟɦɟɳɟɧɢɟ ɫɨɫɬɚɜɥɹɟɬ 12,56 ɦɦ, ɱɬɨ ɧɟ ɩɪɟɜɵɲɚɟɬ 
ɩɪɟɞɟɥɶɧɨɝɨ ɞɨɩɭɫɬɢɦɨɝɨ  

 

4.8  ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɮɭɧɞɚɦɟɧɬɧɨɣ ɩɥɢɬɵ 
Ɋɚɫɱɟɬ ɩɪɨɢɡɜɨɞɢɦ ɫ ɩɨɦɨɳɶɸ ɉɄ SCAD.  
 

 

Ɋɢɫɭɧɨɤ 4.7 – Ʉɪɢɬɢɱɟɫɤɢɣ ɮɚɤɬɨɪ 

 

 

Ɋɢɫɭɧɨɤ 4.8 – ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɧɢɠɧɹɹ ɩɨ ɏ 
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Ɋɢɫɭɧɨɤ 4.9 – ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɜɟɪɯɧɹɹ ɩɨ ɯ. 

 

 

Ɋɢɫɭɧɨɤ 4.10- ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɧɢɠɧɹɹ ɩɨ Y 
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ɂɧɬɟɧɫɢɜɧɨɫɬɶ 4.11– ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɜɟɪɯɧɹɹ ɩɨ Y 

ɇɢɠɧɟɟ ɚɪɦɢɪɨɜɚɧɢɟ ɮɭɧɞɚɦɟɧɬɧɨɣ ɩɥɢɬɵ ɚɪɦɢɪɭɟɬɫɹ ɚɪɦɚɬɭɪɧɵɦɢ 

ɫɬɟɪɠɧɹɦɢ ɞɢɚɦɟɬɪɨɦ 20 Ⱥ500 ɫ ɲɚɝɨɦ 400 ɦɦ. ȼ ɦɟɫɬɚɯ ɨɩɢɪɚɧɢɹ ɤɨɥɨɧɧ 

ɭɤɥɚɞɵɜɚɸɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɭɫɢɥɢɜɚɸɳɢɟ ɫɟɬɤɢ ɢɡ ɚɪɦɚɬɭɪɧɵɯ ɫɬɟɪɠɧɟɣ 

ɞɢɚɦɟɬɪɨɦ 28 Ⱥ500 ɫ ɲɚɝɨɦ 150 ɦɦ. ȼɟɪɯɧɟɟ ɚɪɦɢɪɨɜɚɧɢɟ ɮɭɧɞɚɦɟɧɬɧɨɣ 

ɩɥɢɬɵ ɚɪɦɢɪɭɟɬɫɹ ɚɪɦɚɬɭɪɧɵɦɢ ɫɬɟɪɠɧɹɦɢ ɞɢɚɦɟɬɪɨɦ 20 Ⱥ500 ɫ ɲɚɝɨɦ 400 

ɦɦ. 

4.9  Ɍɟɯɧɨɥɨɝɢɹ ɭɫɬɪɨɣɫɬɜɚ ɫɜɚɣɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ 

Ɋɚɡɪɚɛɨɬɤɚ ɝɪɭɧɬɚ ɜɟɞɟɬɫɹ ɷɤɫɤɚɜɚɬɨɪɚɦɢ ɫ ɨɛɪɚɬɧɨɣ ɥɨɩɚɬɨɣ, ɝɪɭɧɬ 

ɬɪɚɧɫɩɨɪɬɢɪɭɟɬɫɹ ɜ ɨɬɜɚɥɵ. 

ɍɫɬɪɨɣɫɬɜɨ ɫɤɜɚɠɢɧ ɩɨɞ ɫɜɚɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɦɟɬɨɞɨɦ ɛɭɪɟɧɢɹ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɨɛɫɚɞɧɵɯ ɬɪɭɛ. ɍɫɬɪɨɣɫɬɜɨ ɫɤɜɚɠɢɧ ɩɪɨɢɡɜɨɞɢɬɶ ɫ ɩɨɦɨɳɶɸ 

ɛɭɪɨɜɨɣ ɭɫɬɚɧɨɜɤɢ «Ȼɟɪɤɭɬ ɍȻȽ ɋ». ɇɚɛɢɜɤɚ ɫɤɜɚɠɢɧ ɛɟɬɨɧɧɨɣ ɫɦɟɫɶɸ, 

ɤɥɚɫɫɨɦ ɛɟɬɨɧɚ ȼ20. ɉɨɫɥɟ ɧɚɛɢɜɤɢ ɫɤɜɚɠɢɧ ɛɟɬɨɧɧɨɣ ɫɦɟɫɶɸ ɨɛɫɚɞɧɵɟ 

ɬɪɭɛɵ ɧɟɨɛɯɨɞɢɦɨ ɢɡɜɥɟɤɚɬɶ. 

ɍɤɥɚɞɤɚ ɚɪɦɚɬɭɪɵ ɮɭɧɞɚɦɟɧɬɧɨɣ ɩɥɢɬɵ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɩɨɦɨɳɶɸ 

ɮɢɤɫɚɬɨɪɨɜ, ɫɬɵɤɢ ɚɪɦɚɬɭɪɵ ɜɵɩɨɥɧɹɸɬɫɹ ɜɧɚɯɥɟɫɬ, ɧɚɯɥɟɫɬ 900 ɦɦ. 
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Ȼɟɬɨɧɢɪɨɜɚɧɢɟ ɮɭɧɞɚɦɟɧɬɧɨɣ ɩɥɢɬɵ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɟɩɪɟɪɵɜɧɨ, ɤɥɚɫɫ ɛɟɬɨɧɚ 

ȼ30 

 

5. Ɍɟɯɧɨɥɨɝɢɹ ɢ ɨɪɝɚɧɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ 

5.1 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɤɚɪɬɚ ɧɚ ɦɨɧɬɚɠ ɞɟɪɟɜɹɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ 
ɤɚɪɤɚɫɚ ɡɞɚɧɢɹ 

Ⱦɚɧɧɚɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɤɚɪɬɚ ɧɚ ɦɨɧɬɚɠ ɞɟɪɟɜɹɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ 

ɤɚɪɤɚɫɚ ɡɞɚɧɢɹ, ɫɨ ɜɬɨɪɨɝɨ ɩɨ ɞɜɚɞɰɚɬɶ ɱɟɬɜёɪɬɵɣ ɷɬɚɠ: 

-ɦɨɧɬɚɠ ɤɥɟɟɧɵɯ ɤɨɥɨɧɧ 2668ɲɬ; 

-ɦɨɧɬɚɠ ɤɥɟɟɧɵɯ ɩɥɢɬ ɩɟɪɟɤɪɵɬɢɣ ɢɡ ɩɚɧɟɥɟɣ CLT 2027 ɲɬ; 

- ɦɨɧɬɚɠ ɩɥɢɬ ɩɨɤɪɵɬɢɣ ɢɡ ɩɚɧɟɥɟɣ CLT 336 ɲɬ. 

ɋɬɟɧɨɜɵɟ ɩɚɧɟɥɢ ɢɦɟɸɬ ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɟ ɩɪɨɟɤɬɨɦ ɞɜɟɪɧɵɟ ɢ ɨɤɨɧɧɵɟ 

ɩɪɨɟɦɵ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɨɬɜɟɪɫɬɢɹ ɩɨɞ ɢɧɠɟɧɟɪɧɵɟ ɤɨɦɦɭɧɢɤɚɰɢɢ. Ɍɨɪɰɵ 

ɩɚɧɟɥɟɣ ɨɛɪɚɛɚɬɵɜɚɸɬɫɹ ɜɥɚɝɨɡɚɳɢɬɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ 

ɫɨɯɪɚɧɢɬɶ ɝɟɨɦɟɬɪɢɸ ɫɛɨɪɨɱɧɵɯ ɟɞɢɧɢɰ ɞɚɠɟ ɜ ɭɫɥɨɜɢɹɯ ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɝɨ 

ɭɜɥɚɠɧɟɧɢɹ ɧɚ ɫɬɪɨɣɩɥɨɳɚɞɤɟ.  

Ⱦɚɧɧɚɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɤɚɪɬɚ ɪɚɡɪɚɛɨɬɚɧɚ ɞɥɹ ɤɨɧɤɪɟɬɧɨɝɨ ɨɛɴɟɤɬɚ ɢ 

ɤɨɧɤɪɟɬɧɵɯ ɭɫɥɨɜɢɣ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ. 

5.2 Ɉɛɳɢɟ ɩɨɥɨɠɟɧɢɹ 

Ʉɚɪɬɚ ɪɚɡɪɚɛɨɬɚɧɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɬɨɞɢɱɟɫɤɢɦɢ ɭɤɚɡɚɧɢɹɦɢ ɩɨ 

ɪɚɡɪɚɛɨɬɤɟ ɢ ɨɮɨɪɦɥɟɧɢɸ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɤɚɪɬɵ ɆȾɋ 12-29.2006, ɫ ɭɱɟɬɨɦ 

ɬɪɟɛɨɜɚɧɢɣ ɋɉ 48.13330.2011 «Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ», ɋɉ 

70.13330.2012 «ɇɟɫɭɳɢɟ ɢ ɨɝɪɚɠɞɚɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ», «ɉɪɚɜɢɥ ɩɨ ɨɯɪɚɧɟ 

ɬɪɭɞɚ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ», ɭɬɜɟɪɠɞɟɧɧɵɟ ɩɪɢɤɚɡɨɦ Ɇɢɧɢɫɬɟɪɫɬɜɚ ɬɪɭɞɚ ɢ 

ɫɨɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɨɬ 1 ɢɸɧɹ 2015 ɝ. № 336ɧ, ɈȾɆ 

218.6.019-2016 «Ɋɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɨɪɝɚɧɢɡɚɰɢɢ ɞɜɢɠɟɧɢɹ ɢ ɨɝɪɚɠɞɟɧɢɸ ɦɟɫɬ  

ɩɪɨɢɡɜɨɞɫɬɜɚ ɞɨɪɨɠɧɵɯ ɪɚɛɨɬ». 

ȼ ɫɨɫɬɚɜ ɪɚɛɨɬ, ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɜɵɩɨɥɧɹɟɦɵɯ ɩɪɢ ɦɨɧɬɚɠɟ ɤɥɟɟɧɵɯ 

ɤɨɥɨɧɧ ɜɯɨɞɹɬ ɫɥɟɞɭɸɳɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ: 2668 ɲɬ. 
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ȼ ɫɨɫɬɚɜ ɪɚɛɨɬ, ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɜɵɩɨɥɧɹɟɦɵɯ ɩɪɢ ɦɨɧɬɚɠɟ ɩɥɢɬ 

ɩɟɪɟɤɪɵɬɢɣ ɢɡ ɩɚɧɟɥɟɣ CLT ɜɯɨɞɹɬ ɫɥɟɞɭɸɳɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ: 

2027 ɲɬ. 

ȼ ɫɨɫɬɚɜ ɪɚɛɨɬ, ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɜɵɩɨɥɧɹɟɦɵɯ ɩɪɢ ɦɨɧɬɚɠɟ ɩɥɢɬ 

ɩɨɤɪɵɬɢɣ ɢɡ ɩɚɧɟɥɟɣ CLT ɜɯɨɞɹɬ ɫɥɟɞɭɸɳɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ: 336 

ɲɬ. 

Ɋɚɛɨɬɵ ɩɨ ɦɨɧɬɚɠɭ ɤɥɟɟɧɵɯ ɤɨɥɨɧɧ, ɩɥɢɬ ɩɟɪɟɤɪɵɬɢɣ ɢ ɩɨɤɪɵɬɢɣ ɢɡ 

ɩɚɧɟɥɟɣ CLT ɫɥɟɞɭɟɬ ɜɵɩɨɥɧɹɬɶ, ɪɭɤɨɜɨɞɫɬɜɭɹɫɶ ɫɥɟɞɭɸɳɢɦɢ ɧɨɪɦɚɬɢɜɧɵɦɢ 

ɞɨɤɭɦɟɧɬɚɦɢ: 

- ɋɉ 64.13330.2017 Ⱦɟɪɟɜɹɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ 

ɪɟɞɚɤɰɢɹ [4]; 

- ȽɈɋɌ 20850-2014 Ʉɨɧɫɬɪɭɤɰɢɢ ɞɟɪɟɜɹɧɧɵɟ ɤɥɟɟɧɵɟ ɧɟɫɭɳɢɟ. Ɉɛɳɢɟ 

ɬɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ [38]; 

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

ɬɪɟɛɨɜɚɧɢɹ [39[; 

- ɋɌɈ ɇɈɋɌɊɈɃ 2.11.88-2013 ɋɬɪɨɢɬɟɥɶɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɞɟɪɟɜɹɧɧɵɟ, 

ɫɛɨɪɤɚ ɢ ɦɨɧɬɚɠ ɤɨɧɫɬɪɭɤɰɢɣ ɞɟɪɟɜɹɧɧɵɯ ɤɥɟɟɧɵɯ. ɉɪɚɜɢɥɚ, ɤɨɧɬɪɨɥɶ 

ɜɵɩɨɥɧɟɧɢɹ ɢ ɬɪɟɛɨɜɚɧɢɹ ɤ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɛɨɬ. [40] 

5.3 Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɬɟɯɧɨɥɨɝɢɹ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ 

Ɋɚɛɨɬɵ ɩɨ ɜɨɡɜɟɞɟɧɢɸ ɤɚɪɤɚɫɚ ɡɞɚɧɢɹ ɞɟɥɹɬɫɹ ɧɚ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɟ, 

ɨɫɧɨɜɧɵɟ ɢ ɡɚɤɥɸɱɢɬɟɥɶɧɵɟ. 

Ʉ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɦ ɪɚɛɨɬɚɦ ɨɬɧɨɫɹɬɫɹ: 

- ɨɮɨɪɦɥɟɧɢɟ ɪɚɡɪɟɲɢɬɟɥɶɧɨɣ, ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ ɢ ɬɟɯɧɢɱɟɫɤɨɣ 

ɞɨɤɭɦɟɧɬɚɰɢɢ; 

- ɨɪɝɚɧɢɡɚɰɢɹ ɢ ɩɪɢɧɹɬɢɟ ɨɫɟɣ ɡɞɚɧɢɹ; 

- ɜɨɡɜɟɞɟɧɢɟ ɜɫɟɯ ɧɟɨɛɯɨɞɢɦɵɯ ɜɪɟɦɟɧɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 

ɫ ɋȽɉ; 
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- ɭɫɬɪɨɣɫɬɜɨ ɜɪɟɦɟɧɧɵɯ ɞɨɪɨɝ, ɩɨɞɴɟɡɞɧɵɯ ɩɭɬɟɣ ɢ ɫɤɥɚɞɫɤɢɯ 

ɩɥɨɳɚɞɨɤ, ɪɚɫɫɱɢɬɚɧɧɵɯ ɧɚ ɡɚɩɚɫ ɤɨɧɫɬɪɭɤɰɢɣ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɟ ɉɉɊ, ɫ 

ɭɱɟɬɨɦ ɤɚɥɟɧɞɚɪɧɨɝɨ ɝɪɚɮɢɤɚ ɦɨɧɬɚɠɚ; 

- ɜɨɡɜɟɞɟɧɢɟ ɮɭɧɞɚɦɟɧɬɨɜ; 

- ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɚ ɢ ɫɤɥɚɞɢɪɨɜɚɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɦɚɬɟɪɢɚɥɨɜ ɢ 

ɤɨɧɫɬɪɭɤɰɢɣ. 

ȼɫɟ ɩɨɫɬɭɩɚɸɳɢɟ ɧɚ ɫɬɪɨɢɬɟɥɶɧɭɸ ɩɥɨɳɚɞɤɭ ɫɛɨɪɧɵɟ ɷɥɟɦɟɧɬɵ 

ɩɨɞɥɟɠɚɬ ɬɳɚɬɟɥɶɧɨɣ ɩɪɨɜɟɪɤɟ: 

– ɜɫɟ ɞɟɬɚɥɢ ɞɨɥɠɧɵ ɛɵɬɶ ɦɚɪɤɢɪɨɜɚɧɵ ɧɚ ɡɚɜɨɞɚɯ-ɢɡɝɨɬɨɜɢɬɟɥɹɯ. 

– ɷɥɟɦɟɧɬɵ ɫ ɞɟɮɨɪɦɚɰɢɹɦɢ, ɬɪɟɳɢɧɚɦɢ ɢ ɞɪɭɝɢɦɢ ɞɟɮɟɤɬɚɦɢ ɩɨɞɥɟɠɚɬ 

ɜɨɡɜɪɚɳɟɧɢɸ ɧɚ ɡɚɜɨɞ ɢɡɝɨɬɨɜɢɬɟɥɶ. 

Ʉ ɨɫɧɨɜɧɵɦ ɪɚɛɨɬɚɦ ɨɬɧɨɫɹɬɫɹ: 

-ɫɬɪɨɩɨɜɤɚ ɢ ɪɚɫɫɬɪɨɩɨɜɤɚ ɤɨɧɫɬɪɭɤɰɢɣ; 

- ɜɵɜɟɪɤɚ ɢ ɜɪɟɦɟɧɧɨɟ ɡɚɤɪɟɩɥɟɧɢɟ ɤɨɧɫɬɪɭɤɰɢɣ ɧɚ ɨɩɨɪɵ; 

- ɩɨɫɬɨɹɧɧɨɟ ɡɚɤɪɟɩɥɟɧɢɟ ɤɨɧɫɬɪɭɤɰɢɣ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɋɉ 48.13330.2011 «Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɧɨɝɨ 

ɩɪɨɢɡɜɨɞɫɬɜɚ» [41] ɨɫɧɨɜɚɧɢɟɦ ɞɥɹ ɧɚɱɚɥɚ ɪɚɛɨɬ ɩɨ ɦɨɧɬɚɠɭ ɞɟɪɟɜɹɧɧɵɯ 

ɤɨɧɫɬɪɭɤɰɢɣ ɫɥɭɠɢɬ Ⱥɤɬ ɬɟɯɧɢɱɟɫɤɨɣ ɝɨɬɨɜɧɨɫɬɢ ɧɭɥɟɜɨɝɨ ɰɢɤɥɚ 

(ɮɭɧɞɚɦɟɧɬɨɜ) ɤ ɦɨɧɬɚɠɭ. Ʉ ɚɤɬɭ ɩɪɢɟɦɤɢ ɩɪɢɥɚɝɚɸɬ ɢɫɩɨɥɧɢɬɟɥɶɧɵɟ 

ɝɟɨɞɟɡɢɱɟɫɤɢɟ ɫɯɟɦɵ ɫ ɧɚɧɟɫɟɧɢɟɦ ɩɨɥɨɠɟɧɢɹ ɨɩɨɪɧɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɜ ɩɥɚɧɟ 

ɢ ɩɨ ɜɵɫɨɬɟ. 

Ⱦɟɪɟɜɹɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɢɥɢ ɢɯ ɷɥɟɦɟɧɬɵ ɫɥɟɞɭɟɬ ɯɪɚɧɢɬɶ 

ɡɚɳɢɳɟɧɧɵɦɢ ɨɬ ɚɬɦɨɫɮɟɪɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ (ɞɨɠɞɹ, ɫɧɟɝɚ, ɍɎ-ɥɭɱɟɣ). 

Ʉɨɧɫɬɪɭɤɰɢɢ ɫɥɟɞɭɟɬ ɪɚɫɩɨɥɚɝɚɬɶ ɜ ɩɪɨɟɤɬɧɨɦ ɩɨɥɨɠɟɧɢɢ ɧɚ ɩɨɞɤɥɚɞɤɚɯ ɢɥɢ 

ɜɪɟɦɟɧɧɵɯ ɨɩɨɪɚɯ ɧɚ ɜɵɫɨɬɟ ɧɟ ɦɟɧɟɟ 0,5 ɦ ɨɬ ɭɪɨɜɧɹ ɩɥɨɳɚɞɤɢ 

ɫɤɥɚɞɢɪɨɜɚɧɢɹ. 

ɉɟɪɟɞ ɦɨɧɬɚɠɨɦ ɞɟɪɟɜɹɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ, ɤɨɬɨɪɵɟ ɤɨɧɬɚɤɬɢɪɭɸɬ ɫ 

ɛɨɥɟɟ ɬɟɩɥɨɩɪɨɜɨɞɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ (ɛɟɬɨɧ ɢ ɞɪ.), ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ 
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ɪɚɛɨɬɵ ɩɨ ɭɫɬɪɨɣɫɬɜɭ ɦɟɠɞɭ ɧɢɦɢ ɝɢɞɪɨɢɡɨɥɹɰɢɨɧɧɵɯ ɢ, ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ, 

ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɯ ɩɪɨɤɥɚɞɨɤ. 

Ɇɨɧɬɚɠ ɤɥɟɟɧɵɯ ɞɟɪɟɜɹɧɧɵɯ ɤɨɥɨɧɧ: 
Ⱦɨ ɧɚɱɚɥɚ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɤɨɥɨɧɧ ɧɚ ɫɬɪɨɢɬɟɥɶɧɭɸ ɩɥɨɳɚɞɤɭ ɩɪɢ ɟɟ 

ɢɡɝɨɬɨɜɥɟɧɢɢ ɡɚɪɚɧɟɟ ɜɤɥɟɢɜɚɸɬɫɹ ɡɚɤɥɚɞɧɵɟ ɞɟɬɚɥɢ (ɁȾ-2, ɁȾ-3) ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɢɧɹɬɵɦɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɦɢ ɪɟɲɟɧɢɹɦɢ. ȼɤɥɟɢɜɚɧɢɟ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɷɩɨɤɫɢɞɧɨɝɨ ɤɥɟɹ WEICON Fast-Minute-Adhesive. 

ɋɬɪɨɩɨɜɤɚ ɤɨɥɨɧɧ ɨɫɭɳɟɫɬɜɥɹɬɶ ɮɪɢɤɰɢɨɧɧɵɦ ɡɚɯɜɚɬɨɦ. Ⱦɥɹ 

ɩɪɟɞɨɯɪɚɧɟɧɢɹ ɭɝɥɨɜ ɤɨɥɨɧɧɵ ɨɬ ɫɦɹɬɢɹ ɫɬɚɥɶɧɵɦ ɤɚɧɚɬɨɦ ɜ ɦɟɫɬɚɯ ɟɝɨ 

ɩɟɪɟɝɢɛɚ ɭɫɬɚɧɨɜɢɬɶ ɞɟɪɟɜɹɧɧɵɟ ɩɪɨɤɥɚɞɤɢ. 

Ɇɨɧɬɚɠ ɩɥɢɬ ɩɟɪɟɤɪɵɬɢɹ ɢ ɩɨɤɪɵɬɢɹ: 
Ʉɥɟɟɧɵɟ ɩɥɢɬɵ ɩɟɪɟɤɪɵɬɢɹ ɢɡ ɩɚɧɟɥɟɣ CLT ɜɨ ɜɪɟɦɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɧɚ 

ɡɚɜɨɞɟ ɫɪɚɡɭ ɩɨɞɜɟɪɝɚɸɬɫɹ ɫɜɟɪɥɟɧɢɸ ɨɬɜɟɪɫɬɢɣ ɞɥɹ ɤɪɟɩɥɟɧɢɹ ɢɯ ɧɚ 

ɡɚɤɥɚɞɧɵɟ ɞɟɬɚɥɢ ɤɨɥɨɧɧ, ɚ ɬɚɤ ɠɟ ɨɬɜɟɪɫɬɢɹ ɞɥɹ ɜɟɧɬɢɥɹɰɢɨɧɧɵɯ ɲɚɯɬ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɨɧɫɬɪɭɤɬɢɜɧɵɦɢ ɩɪɢɧɹɬɵɦɢ ɪɟɲɟɧɢɹɦɢ. 

Ɋɟɲɟɧɢɟ ɭɡɥɚ ɤɪɟɩɥɟɧɢɹ ɩɥɢɬ ɩɟɪɟɤɪɵɬɢɣ ɩɨɞɪɚɡɭɦɟɜɚɟɬ ɩɨɞ ɫɨɛɨɣ 

ɤɨɧɬɚɤɬ ɫ ɛɨɥɟɟ ɬɟɩɥɨɩɪɨɜɨɞɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ (ɦɟɬɚɥɥ, ɛɟɬɨɧ), ɡɧɚɱɢɬ ɩɟɪɟɞ 

ɦɨɧɬɚɠɨɦ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɡɚɥɨɠɟɧɧɭɸ ɩɪɨɟɤɬɨɦ ɝɢɞɪɨɢɡɨɥɹɰɢɨɧɧɭɸ 

ɢ ɚɧɬɢɫɟɩɬɢɪɨɜɚɧɧɭɸ ɪɚɛɨɬɭ. 

ɇɚ ɩɥɢɬɵ ɩɟɪɟɤɪɵɬɢɹ ɨɩɢɪɚɸɳɢɟɫɹ ɧɚ ɹɞɪɨ ɠɟɫɬɤɨɫɬɢ, ɩɨ ɪɟɲɟɧɢɟ 

ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɭɡɥɚ ɩɟɪɟɞ ɦɨɧɬɚɠɨɦ ɧɚ ɦɨɧɬɚɠɧɨɣ ɩɥɨɳɚɞɤɟ ɧɭɠɧɨ 

ɜɵɩɨɥɧɢɬɶ ɤɪɟɩɥɟɧɢɟ [22ɉ ɫɨɝɥɚɫɧɨ ɩɪɨɟɤɬɭ ɢ ɡɚɤɪɟɩɢɬɶ ɟɝɨ ɤ ɩɥɢɬɟ 

ɩɟɪɟɤɪɵɬɢɹ ɫ ɩɨɦɨɳɶɸ ɜɢɧɬɨɜ ɫ ɩɨɬɚɣɧɨɣ ɝɨɥɨɜɤɨɣ Ɇ10. ɒɚɝ ɤɪɟɩɥɟɧɢɣ 1000 

ɦɦ. ɉɨɫɥɟ ɱɟɝɨ ɦɨɠɧɨ ɩɪɨɢɡɜɨɞɢɬɶ ɫɬɪɨɩɨɜɤɭ ɷɥɟɦɟɧɬɚ ɢ ɩɨɞɚɜɚɬɶ ɧɚ ɧɭɠɧɭɸ 

ɩɪɨɟɤɬɧɭɸ ɨɬɦɟɬɤɭ. ɒɜɟɥɥɟɪ ɤɪɟɩɢɦ ɤ ɨɛɜɹɡɨɱɧɨɦɭ ɭɝɨɥɤɭ, ɤɨɬɨɪɵɣ 

ɜɵɩɨɥɧɹɟɬ ɪɨɥɶ ɨɩɨɪɧɨɝɨ ɫɬɨɥɢɤɚ, ɚ ɬɚɤ ɠɟ ɤ ɡɚɤɥɚɞɧɨɣ ɩɥɚɫɬɢɧɟ ɹɞɪɚ 

ɠɟɫɬɤɨɫɬɢ, ɫ ɩɨɦɨɳɶɸ ɦɨɧɬɚɠɧɨɣ ɫɜɚɪɤɢ ɤɚɬɟɬɨɦ ɲɜɚ 4 ɦɦ. ȼ ɡɚɜɟɪɲɟɧɢɢ. 

ɉɥɢɬɵ ɩɟɪɟɤɪɵɬɢɹ ɞɨɥɠɧɵ ɩɨɫɬɚɜɥɹɬɶ ɭɤɨɦɩɥɟɤɬɨɜɚɧɧɵɦɢ ɬɢɩɨɜɵɦɢ 

ɤɪɟɩɟɠɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɢ ɦɚɬɟɪɢɚɥɚɦɢ ɞɥɹ ɡɚɞɟɥɤɢ ɫɬɵɤɨɜ. 
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Ɇɨɧɬɚɠ ɧɟɫɭɳɢɯ ɞɟɪɟɜɹɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɉɊ. 

Ɉɝɧɟɡɚɳɢɬɧɵɟ ɩɨɤɪɵɬɢɹ ɧɚ ɞɟɪɟɜɹɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɧɚɧɨɫɹɬɫɹ ɩɨɫɥɟ 

ɢɯ ɦɨɧɬɚɠɚ ɜ ɩɪɨɟɤɬɧɨɟ ɩɨɥɨɠɟɧɢɟ ɢ ɨɛɹɡɚɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɤɪɨɜɥɢ, ɟɫɥɢ 

ɢɧɨɟ ɧɟ ɨɛɨɫɧɨɜɚɧɨ ɩɪɨɟɤɬɨɦ ɨɝɧɟɡɚɳɢɬɵ. 

Ɍɪɟɛɨɜɚɧɢɹ ɤ ɤɚɱɟɫɬɜɭ ɪɚɛɨɬ 

ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɤɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜɵɩɨɥɧɹɟɬɫɹ 

ɢɫɩɨɥɧɢɬɟɥɟɦ ɪɚɛɨɬ ɢ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ: 

– ɜɯɨɞɧɨɣ ɤɨɧɬɪɨɥɶ ɩɪɨɟɤɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ; 

– ɩɪɢɟɦɤɭ ɜɵɧɟɫɟɧɧɨɣ ɜ ɧɚɬɭɪɭ ɝɟɨɞɟɡɢɱɟɫɤɨɣ ɪɚɡɛɢɜɨɱɧɨɣ ɨɫɧɨɜɵ; 

– ɜɯɨɞɧɨɣ ɤɨɧɬɪɨɥɶ ɩɪɢɦɟɧɹɟɦɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɢɡɞɟɥɢɣ; 

– ɨɩɟɪɚɰɢɨɧɧɵɣ ɤɨɧɬɪɨɥɶ ɜ ɩɪɨɰɟɫɫɟ ɜɵɩɨɥɧɟɧɢɹ ɢ ɩɨ ɡɚɜɟɪɲɟɧɢɢ 

ɨɩɟɪɚɰɢɣ; 

– ɨɰɟɧɤɭ ɫɨɨɬɜɟɬɫɬɜɢɹ ɜɵɩɨɥɧɟɧɧɵɯ ɪɚɛɨɬ, ɪɟɡɭɥɶɬɚɬɵ ɤɨɬɨɪɵɯ 

ɫɬɚɧɨɜɹɬɫɹ ɧɟɞɨɫɬɭɩɧɵɦɢ ɞɥɹ ɤɨɧɬɪɨɥɹ ɩɨɫɥɟ ɧɚɱɚɥɚ ɜɵɩɨɥɧɟɧɢɹ 

ɩɨɫɥɟɞɭɸɳɢɯ ɪɚɛɨɬ. 

ɉɨɪɹɞɨɤ ɜɵɩɨɥɧɟɧɢɹ ɜɯɨɞɧɨɝɨ ɢ ɨɩɟɪɚɰɢɨɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ 

ɤɨɧɬɪɨɥɹ ɤɨɦɩɥɟɤɬɨɜ ɤɥɟɟɧɵɯ ɞɟɪɟɜɹɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦ ɪɟɝɥɚɦɟɧɬɟ ɢɥɢ ɞɪɭɝɨɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ. 

ɉɪɢ ɩɪɢɟɦɨɱɧɨɦ ɤɨɧɬɪɨɥɟ ɝɨɬɨɜɵɯ ɤɨɦɩɥɟɤɬɨɜ ɄȾɄ, ɫɨɝɥɚɫɧɨ ȽɈɋɌ 

20850, ɜɵɩɨɥɧɹɸɬ: 

- ɜɢɡɭɚɥɶɧɵɣ ɨɫɦɨɬɪ ɄȾɄ; 

- ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɣ ɨɛɦɟɪ ɄȾɄ ɫ ɰɟɥɶɸ ɩɪɨɜɟɪɤɢ ɮɚɤɬɢɱɟɫɤɢɯ 

ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɪɚɡɦɟɪɨɜ ɄȾɄ ɢ ɢɯ ɨɬɤɥɨɧɟɧɢɣ ɨɬ ɡɚɞɚɧɧɵɯ; 

- ɚɧɚɥɢɡ ɪɟɡɭɥɶɬɚɬɨɜ ɨɰɟɧɤɢ ɩɪɨɱɧɨɫɬɢ ɢ ɫɬɨɣɤɨɫɬɢ ɤɥɟɟɜɵɯ 

ɫɨɟɞɢɧɟɧɢɣ (ɩɭɧɤɬɵ 1.8; 1.15; 2.4; 2.5; 2.6 [9]; 

- ɨɰɟɧɤɭ ɤɚɱɟɫɬɜɚ ɡɚɳɢɬɧɨɣ ɨɛɪɚɛɨɬɤɢ. 

Ɉɬɤɥɨɧɟɧɢɟ ɨɬ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɫɬɢ ɫɬɨɪɨɧ ɢɡɦɟɪɹɸɬ ɭɝɨɥɶɧɢɤɚɦɢ ɢ 

ɧɚɛɨɪɨɦ ɳɭɩɨɜ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɢɛɨɥɶɲɟɣ ɜɟɥɢɱɢɧɵ ɡɚɡɨɪɚ. 
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Ʉɨɧɫɬɪɭɤɰɢɢ, ɢɦɟɸɳɢɟ ɢɥɢ ɩɨɥɭɱɢɜɲɢɟ ɩɪɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɢ ɢ 

ɯɪɚɧɟɧɢɢ ɞɟɮɟɤɬɵ ɢ ɩɨɜɪɟɠɞɟɧɢɹ, ɭɫɬɪɚɧɟɧɢɟ ɤɨɬɨɪɵɯ ɜ ɭɫɥɨɜɢɹɯ 

ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ (ɧɚɩɪɢɦɟɪ, ɪɚɫɫɥɨɟɧɢɟ ɤɥɟɟɜɵɯ 

ɫɨɟɞɢɧɟɧɢɣ, ɫɤɜɨɡɧɵɟ ɬɪɟɳɢɧɵ ɢ ɩɪ.), ɦɨɧɬɢɪɨɜɚɬɶ ɡɚɩɪɟɳɚɟɬɫɹ. Ɇɨɧɬɚɠ 

ɜɨɡɨɛɧɨɜɥɹɸɬ ɩɨɫɥɟ ɩɨɥɭɱɟɧɢɹ ɡɚɤɥɸɱɟɧɢɹ ɨɬ ɩɪɨɟɤɬɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ-

ɪɚɡɪɚɛɨɬɱɢɤɚ ɨ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɢɦɟɧɟɧɢɹ, ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɭɫɢɥɟɧɢɹ 

ɩɨɜɪɟɠɞɟɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢɥɢ ɡɚɦɟɧɟ ɢɯ ɧɨɜɵɦɢ. 

ɉɟɪɟɞ ɩɨɞɴɟɦɨɦ ɤɚɠɞɨɝɨ ɦɨɧɬɚɠɧɨɝɨ ɷɥɟɦɟɧɬɚ ɧɟɨɛɯɨɞɢɦɨ 

ɩɪɨɜɟɪɢɬɶ: 

- ɫɨɨɬɜɟɬɫɬɜɢɟ ɟɝɨ ɩɪɨɟɤɬɧɨɣ ɦɚɪɤɟ; 

- ɧɚɥɢɱɢɟ ɡɚɤɥɚɞɧɵɯ ɞɟɬɚɥɟɣ ɢ ɭɫɬɚɧɨɜɨɱɧɵɯ ɪɢɫɨɤ, ɨɬɫɭɬɫɬɜɢɟ ɝɪɹɡɢ, 

ɫɧɟɝɚ, ɧɚɥɟɞɢ, ɩɨɜɪɟɠɞɟɧɢɣ ɡɚɳɢɬɧɨɝɨ ɩɨɤɪɵɬɢɹ; 

- ɧɚɥɢɱɢɟ ɧɟɨɛɯɨɞɢɦɵɯ ɫɨɟɞɢɧɢɬɟɥɶɧɵɯ ɞɟɬɚɥɟɣ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ 

ɦɚɬɟɪɢɚɥɨɜ; 

- ɩɪɚɜɢɥɶɧɨɫɬɶ ɢ ɧɚɞɟɠɧɨɫɬɶ ɡɚɤɪɟɩɥɟɧɢɹ ɝɪɭɡɨɡɚɯɜɚɬɧɵɯ ɭɫɬɪɨɣɫɬɜ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɉɊ; 

- ɨɫɧɚɫɬɢɬɶ ɪɚɛɨɱɭɸ ɩɥɨɳɚɞɤɭ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɉɊ, ɫɪɟɞɫɬɜɚɦɢ 

ɩɨɞɦɚɳɢɜɚɧɢɹ (ɩɟɪɟɯɨɞɧɵɦɢ ɦɨɫɬɢɤɚɦɢ, ɩɨɞɜɟɫɧɵɦɢ ɥɸɥɶɤɚɦɢ, 

ɩɨɞɦɨɫɬɹɦɢ, ɥɟɫɬɧɢɰɚɦɢ, ɨɝɪɚɠɞɟɧɢɹɦɢ ɢ ɬ.ɩ). 

Ɇɨɧɬɢɪɭɟɦɵɟ ɞɟɪɟɜɹɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɫɥɟɞɭɟɬ ɩɨɞɧɢɦɚɬɶ ɩɥɚɜɧɨ, ɛɟɡ 

ɪɵɜɤɨɜ, ɪɚɫɤɚɱɢɜɚɧɢɹ ɢ ɜɪɚɳɟɧɢɹ, ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɨɬɬɹɠɟɤ. ɉɪɢ ɩɨɞɴɟɦɟ 

ɜɟɪɬɢɤɚɥɶɧɨ ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢɫɩɨɥɶɡɭɸɬ ɨɞɧɭ ɨɬɬɹɠɤɭ. ɉɪɢ 

ɩɨɞɴɟɦɟ ɝɨɪɢɡɨɧɬɚɥɶɧɨ ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ – ɧɟ ɦɟɧɟɟ ɞɜɭɯ. 

ɉɨɞɧɢɦɚɬɶ ɞɟɪɟɜɹɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɫɥɟɞɭɟɬ ɜ ɞɜɚ ɩɪɢɟɦɚ: ɫɧɚɱɚɥɚ ɧɚ ɜɵɫɨɬɭ 

20 – 30 ɫɦ, ɡɚɬɟɦ, ɩɨɫɥɟ ɩɪɨɜɟɪɤɢ ɧɚɞɟɠɧɨɫɬɢ ɫɬɪɨɩɨɜɤɢ, ɩɪɨɢɡɜɨɞɢɬɶ 

ɞɚɥɶɧɟɣɲɢɣ ɩɨɞɴɟɦ. 

ɉɪɢ ɭɫɬɚɧɨɜɤɟ ɦɨɧɬɚɠɧɵɯ ɷɥɟɦɟɧɬɨɜ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɵ: 

- ɭɫɬɨɣɱɢɜɨɫɬɶ ɢ ɧɟɢɡɦɟɧɹɟɦɨɫɬɶ ɢɯ ɩɨɥɨɠɟɧɢɹ ɧɚ ɜɫɟɯ ɫɬɚɞɢɹɯ 

ɦɨɧɬɚɠɚ; 
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- ɛɟɡɨɩɚɫɧɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ; 

- ɬɨɱɧɨɫɬɶ ɩɨɥɨɠɟɧɢɹ ɄȾɄ ɫ ɩɨɦɨɳɶɸ ɩɨɫɬɨɹɧɧɨɝɨ ɝɟɨɞɟɡɢɱɟɫɤɨɝɨ 

ɤɨɧɬɪɨɥɹ; 

- ɩɪɨɱɧɨɫɬɶ ɦɨɧɬɚɠɧɵɯ ɫɨɟɞɢɧɟɧɢɣ. 

Ⱦɨ ɪɚɫɫɬɪɨɩɨɜɤɢ ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɄȾɄ ɞɨɥɠɧɵ ɛɵɬɶ ɧɚɞɟɠɧɨ 

ɡɚɤɪɟɩɥɟɧɵ. 

Ⱦɨ ɨɤɨɧɱɚɧɢɹ ɜɵɜɟɪɤɢ ɢ ɧɚɞɟɠɧɨɝɨ (ɜɪɟɦɟɧɧɨɝɨ ɢɥɢ ɩɪɨɟɤɬɧɨɝɨ) 

ɡɚɤɪɟɩɥɟɧɢɹ ɄȾɄ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɨɩɢɪɚɬɶ ɧɚ ɧɢɯ ɜɵɲɟɥɟɠɚɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ, 

ɟɫɥɢ ɬɚɤɨɟ ɨɩɢɪɚɧɢɟ ɧɟ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɉɉɊ. 

Ⱦɨɩɭɫɤɢ ɢ ɨɬɤɥɨɧɟɧɢɹ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟ ɬɨɱɧɨɫɬɶ ɫɬɪɨɢɬɟɥɶɧɵɯ ɢ 

ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ, ɪɟɝɥɚɦɟɧɬɢɪɭɸɬɫɹ ɜ ɉɉɊ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɡɚɞɚɧɧɨɝɨ 

ɤɥɚɫɫɚ ɬɨɱɧɨɫɬɢ (ɨɩɪɟɞɟɥɹɟɦɨɝɨ ɮɭɧɤɰɢɨɧɚɥɶɧɵɦɢ, ɤɨɧɫɬɪɭɤɬɢɜɧɵɦɢ, 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ, ɜɢɞɨɦ ɨɝɪɚɠɞɚɸɳɢɯ 

ɤɨɧɫɬɪɭɤɰɢɣ) ɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ȽɈɋɌ 21779-82 [42] ɋɢɫɬɟɦɚ ɨɛɟɫɩɟɱɟɧɢɹ 

ɬɨɱɧɨɫɬɢ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ. Ɉɫɬɚɥɶɧɵɟ ɨɬɤɥɨɧɟɧɢɹ 

ɧɟ ɞɨɥɠɧɵ ɩɪɟɜɵɲɚɬɶ ɭɤɚɡɚɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 4.3 

Ɍɚɛɥɢɰɚ 4.3 – Ɍɚɛɥɢɰɚ ɞɨɩɭɫɬɢɦɵɯ ɨɬɤɥɨɧɟɧɢɣ 

Ɍɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɉɪɟɞɟɥɶɧɨɟ 
ɨɬɟɥɨɧɟɧɢɟ 

Ʉɨɧɬɪɨɥɶ (ɦɟɬɨɞ, 
ɨɛɴɟɦ) 

Ɉɬɤɥɨɧɟɧɢɟ ɝɥɭɛɢɧɵ ɜɪɭɛɨɤ 
ɢɥɢ ɜɪɟɡɨɤ ɨɬ ɩɪɨɟɤɬɧɨɣ 

± 2 ɦɦ 
ɂɡɦɟɪɢɬɟɥɶɧɵɣ, 
ɤɚɠɞɵɣ ɷɥɟɦɟɧɬ 

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

 

ɂɡɦɟɪɢɬɟɥɶɧɵɣ, 
ɜɵɛɨɪɨɱɧɵɣ 

- ɞɥɹ ɜɯɨɞɧɵɯ ɨɬɜɟɪɫɬɢɣ ± 2 ɦɦ 

- ɞɥɹ ɜɯɨɞɧɵɯ ɨɬɜɟɪɫɬɢɣ 
ɩɨɩɟɪɟɤ ɜɨɥɨɤɨɧ 

2 % ɬɨɥɳɢɧɵ ɩɚɤɟɬɚ, 
ɧɨ ɧɟ ɛɨɥɟɟ 5 ɦɦ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 4.3 – Ɍɚɛɥɢɰɚ ɞɨɩɭɫɬɢɦɵɯ ɨɬɤɥɨɧɟɧɢɣ 

- ɞɥɹ ɜɯɨɞɧɵɯ ɨɬɜɟɪɫɬɢɣ ɜɞɨɥɶ 

ɜɨɥɨɤɨɧ 

4 % ɬɨɥɳɢɧɵ ɩɚɤɟɬɚ, 

ɧɨ ɧɟ ɛɨɥɟɟ 10 ɦɦ 

 

Ɉɬɤɥɨɧɟɧɢɟ ɜ ɪɚɫɫɬɨɹɧɢɹɯ 

ɦɟɠɞɭ ɰɟɧɬɪɚɦɢ ɜɢɧɬɨɜ ɫɨ 

ɫɬɨɪɨɧɵ ɜɤɪɭɬɢɤɢ ɜɢɧɬɨɜɵɯ 

ɫɨɟɞɢɧɹɯ  

± 2 ɦɦ 
ɂɡɦɟɪɢɬɟɥɶɧɵɣ, 

ɜɵɛɨɪɨɱɧɵɣ 

 

ɉɪɢ ɨɤɨɧɱɚɬɟɥɶɧɨɣ ɩɪɢɟɦɤɟ ɫɦɨɧɬɢɪɨɜɚɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɞɨɥɠɧɵ ɛɵɬɶ 

ɩɪɟɞɴɹɜɥɟɧɵ ɞɨɤɭɦɟɧɬɵ: 

– ɢɫɩɨɥɧɢɬɟɥɶɧɵɟ ɱɟɪɬɟɠɢ; 

– ɡɚɜɨɞɫɤɢɟ ɬɟɯɧɢɱɟɫɤɢɟ ɩɚɫɩɨɪɬɚ ɧɚ ɤɨɧɫɬɪɭɤɰɢɢ ɦɚɬɟɪɢɚɥɨɜ, 

ɩɪɢɦɟɧɟɧɧɵɯ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɋɆɊ; 

– ɚɤɬɵ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɩɪɢɟɦɤɢ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ; 

– ɢɫɩɨɥɧɢɬɟɥɶɧɵɟ ɝɟɨɞɟɡɢɱɟɫɤɢɟ ɫɯɟɦɵ ɩɨɥɨɠɟɧɢɹ ɤɨɧɫɬɪɭɤɰɢɣ; 

– ɠɭɪɧɚɥɵ ɪɚɛɨɬ; 

 ɉɪɢ ɫɤɥɚɞɢɪɨɜɚɧɢɢ ɢ ɯɪɚɧɟɧɢɢ CLT ɧɚ ɫɬɪɨɣɩɥɨɳɚɞɤɟ ɛɨɥɟɟ ɫɭɬɨɤ 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɦɟɪɵ ɩɨ ɭɫɬɪɨɣɫɬɜɭ ɜɪɟɦɟɧɧɵɯ ɭɤɪɵɬɢɣ ɜ ɜɢɞɟ 

ɧɚɜɟɫɨɜ, ɢɧɜɟɧɬɚɪɧɵɯ ɳɢɬɨɜ ɢ ɬ.ɩ. ɍɤɪɵɬɢɹ ɞɨɥɠɧɵ ɛɵɬɶ ɭɫɬɪɨɟɧɵ ɬɚɤɢɦ 

ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɫɬɟɤɚɸɳɚɹ ɫ ɧɢɯ ɜɨɞɚ ɢ ɤɨɫɨɣ ɞɨɠɞɶ ɧɟ ɩɨɩɚɞɚɥɢ ɧɚ ɩɚɧɟɥɢ, ɚ 

ɦɢɧɢɦɚɥɶɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɧɢɡɚ CLT ɞɨ ɡɟɦɥɢ ɛɵɥɨ ɧɟ ɦɟɧɟɟ 0,5 ɦ 

(ɭɤɥɚɞɵɜɚɬɶ ɩɚɧɟɥɢ ɧɚ ɝɪɭɧɬ ɧɟɞɨɩɭɫɬɢɦɨ). ɉɪɢ ɷɬɨɦ ɞɨɥɠɧɨ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɨ 

ɩɨɫɬɨɹɧɧɨɟ ɢɯ ɩɪɨɜɟɬɪɢɜɚɧɢɟ. 

Ƚɟɪɦɟɬɢɱɧɚɹ ɭɩɚɤɨɜɤɚ CLT ɩɥёɧɨɱɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ. 

 ɉɪɢ ɜɵɝɪɭɡɤɟ ɢ ɦɨɧɬɚɠɟ ɤɨɧɫɬɪɭɤɰɢɣ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ 

ɦɹɝɤɢɟ ɫɬɪɨɩɵ. 

ɉɪɢ ɦɨɧɬɚɠɟ ɫɬɟɧɨɜɵɯ ɩɚɧɟɥɟɣ CLT ɬɚɤɠɟ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɢɧɹɬɵ 

ɦɟɪɵ ɩɨ ɩɪɟɞɨɯɪɚɧɟɧɢɸ ɢɯ ɨɬ ɚɬɦɨɫɮɟɪɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ. ȼɪɟɦɹ ɦɟɠɞɭ 

ɦɨɧɬɚɠɨɦ ɩɚɧɟɥɟɣ ɢ ɭɫɬɪɨɣɫɬɜɨɦ ɤɪɨɜɥɢ ɧɟ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ 3 ɫɭɬɨɤ, 
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ɩɨɷɬɨɦɭ ɥɭɱɲɟ ɩɪɨɜɨɞɢɬɶ ɦɨɧɬɚɠ ɤɨɧɫɬɪɭɤɰɢɣ ɜ ɥɟɬɧɟɟ ɢɥɢ ɡɢɦɧɟɟ ɜɪɟɦɹ. ȼ 

ɧɟɡɚɳɢɳёɧɧɨɦ ɜɢɞɟ ɤɨɧɫɬɪɭɤɰɢɢ ɦɨɝɭɬ ɯɪɚɧɢɬɶɫɹ ɧɟ ɛɨɥɟɟ ɫɭɬɨɤ. 

5.4 ɉɨɬɪɟɛɧɨɫɬɶ ɜ ɦɚɬɟɪɢɚɥɶɧɨ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɫɭɪɫɚɯ 

Ɇɟɯɚɧɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɧɵɯ ɢ ɫɩɟɰɢɚɥɶɧɵɯ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ 

ɞɨɥɠɧɚ ɛɵɬɶ ɤɨɦɩɥɟɤɫɧɨɣ ɢ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɤɨɦɩɥɟɤɬɚɦɢ ɫɬɪɨɢɬɟɥɶɧɵɯ 

ɦɚɲɢɧ, ɨɛɨɪɭɞɨɜɚɧɢɹ, ɫɪɟɞɫɬɜ ɦɚɥɨɣ ɦɟɯɚɧɢɡɚɰɢɢ, ɧɟɨɛɯɨɞɢɦɨɣ ɦɨɧɬɚɠɧɨɣ 

ɨɫɧɚɫɬɤɢ, ɢɧɜɟɧɬɚɪɹ ɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ. ɉɨɬɪɟɛɧɨɫɬɶ ɜ ɦɚɲɢɧɚɯ, ɦɟɯɚɧɢɡɦɚɯ, 

ɢɧɫɬɪɭɦɟɧɬɚɯ ɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹɯ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢɰɟɣ 4.4. 

Ɍɚɛɥɢɰɚ 4.4 - ɉɨɬɪɟɛɧɨɫɬɶ ɜ ɦɚɲɢɧɚɯ ɢ ɢɧɫɬɪɭɦɟɧɬɚɯ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɦɚɲɢɧ, 
ɦɟɯɚɧɢɡɦɨɜ, ɫɬɚɧɤɨɜ, 

ɢɧɫɬɪɭɦɟɧɬɨɜ ɢ ɦɚɬɟɪɢɚɥɨɜ 
Ɇɚɪɤɚ Ʉɨɥ-ɜɨ, ɲɬ 

Ⱥɜɬɨɦɨɛɢɥɶɧɵɣ ɤɪɚɧ  Ʉɋ-45719-7Ⱥ 1 

Ȼɚɲɟɧɧɵɣ ɤɪɚɧ ɄȻ 515-04 1 

ȼɢɥɨɱɧɵɣ ɩɨɝɪɭɡɱɢɤ ɫ 
ɛɨɤɨɜɨɣ ɡɚɝɪɭɡɤɨɣ  Xiamen XGMA XG650S-DT2 2 

Ʌɟɫɬɧɢɰɚ ɚɥɸɦɢɧɟɜɚɹ 
ɬɪɟɯɫɟɤɰɢɨɧɧɚɹ ɫ ɩɥɨɳɚɞɤɨɣ 

SM-LLA 307 3 

Ɇɨɥɨɬɨɤ ɫɬɪɨɢɬɟɥɶɧɵɣ ɗɇɄɈɊ 23022 8 

ɇɚɛɨɪ ɧɚɤɢɞɧɵɯ ɤɥɸɱɟɣ Inforce 2 

Ʌɨɦ ɫɬɪɨɢɬɟɥɶɧɵɣ D 25 ɦɦ, 1300 ɦɦ 2 

ɍɧɢɜɟɪɫɚɥɶɧɵɟ ɡɚɯɜɚɬɵ  - 8 

ɂɧɜɟɧɬɚɪɧɵɟ ɮɢɤɫɚɬɨɪɵ  L=6500 ɦɦ 8 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 4.4 – ɉɨɬɪɟɛɧɨɫɬɶ ɜ ɦɚɲɢɧɚɯ ɢ ɢɧɫɬɪɭɦɟɧɬɚɯ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɦɚɲɢɧ, 
ɦɟɯɚɧɢɡɦɨɜ, ɫɬɚɧɤɨɜ, 

ɢɧɫɬɪɭɦɟɧɬɨɜ ɢ ɦɚɬɟɪɢɚɥɨɜ 
Ɇɚɪɤɚ Ʉɨɥ-ɜɨ, ɲɬ 

ɍɪɨɜɟɧɶ Dexell 1000 3 

ɒɭɪɨɩɨɜɟɪɬ 
Bosch GSR 1800-LI 

Professional 
3 

Ʌɚɡɟɪɧɵɣ ɭɪɨɜɟɧɶ DEWALT DW0822 1 

ɍɝɨɥɶɧɢɤ Matrix 300 ɦɦ 3 

Ɋɭɥɟɬɤɚ Dexell 8 ɦ ɯ 25 ɦɦ 3 

 

ɉɨɞɛɨɪ ɤɪɚɧɚ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬɚ 

ȼɵɛɨɪ ɤɪɚɧɚ ɞɥɹ ɦɨɧɬɚɠɚ ɫɛɨɪɧɵɯ ɷɥɟɦɟɧɬɨɜ ɡɞɚɧɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ 

ɭɱɟɬɨɦ ɬɪɟɛɭɟɦɨɣ ɜɵɫɨɬɵ ɩɨɞɴɟɦɚ ɷɥɟɦɟɧɬɨɜ, ɜɟɫɚ ɦɨɧɬɚɠɧɨɝɨ ɷɥɟɦɟɧɬɚ ɢ 

ɫɬɪɨɪɩɭɸɳɢɯ ɭɫɬɪɨɣɫɬɜ, ɧɟɨɛɯɨɞɢɦɨɝɨ ɜɵɥɟɬɚ ɫɬɪɟɥɵ ɦɨɧɬɚɠɧɨɝɨ ɤɪɸɤɚ, 

ɬɟɯɧɢɱɟɫɤɢɯ ɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɢ ɢɯ ɪɚɛɨɬɵ. 

Ɇɨɧɬɚɠɧɚɹ ɦɚɫɫɚ: ܯˏ = ˠܯ + ˆܯ = ʹ,͹ + Ͳ,Ͷͺ = ͵,ͳͺ ˕;                                                   (5.1) 

ɝɞɟ ܯˠ – ɦɚɫɫɚ ɧɚɢɛɨɥɟɟ ɬɹɠɟɥɨɝɨ ɷɥɟɦɟɧɬɚ (ɫɬɟɧɨɜɚɹ CLT ɩɚɧɟɥɶ); ܯˆ  – ɦɚɫɫɚ ɝɪɭɡɨɡɚɯɜɚɬɧɨɝɨ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ, 
ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɧɚ ɷɥɟɦɟɧɬ ɞɨ ɟɝɨ ɩɨɞɴɟɦɚ 

ɉɪɢɧɹɬ ɭɧɢɜɟɪɫɚɥɶɧɵɣ ɫɬɪɨɩ ɫ ɬɪɚɜɟɪɫɨɣ SZK TR LZ1 4,0/6000. 

Ɇɨɧɬɚɠɧɚɹ ɜɵɫɨɬɚ ɩɨɞɴɟɦɚ: ܪ௞ = ℎ଴ + ℎଷ + ℎˠ + ℎˆ = ͹ʹ,ͳͳͷ + Ͳ,͵ + ͵ + ͸ = ͺͶ,Ͷ ˏ;                 (5.2) 

ɝɞɟ ℎ଴  – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɭɪɨɜɧɹ ɫɬɨɹɧɤɢ ɤɪɚɧɚ ɞɨ ɨɩɨɪɵ ɦɨɧɬɢɪɭɟɦɨɝɨ 
ɷɥɟɦɟɧɬɚ; 
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ℎଷ- ɜɵɫɨɬɚ ɩɨɞɴɟɦɚ ɷɥɟɦɟɧɬɚ ɧɚɞ ɨɩɨɪɨɣ; ℎˠ- ɜɵɫɨɬɚ ɷɥɟɦɟɧɬɚ ɜ ɩɨɥɨɠɟɧɢɢ ɩɨɞɴɟɦɚ; ℎˆ  – ɜɵɫɨɬɚ ɝɪɭɡɨɡɚɯɜɚɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ (ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɜɟɪɯɚ 

ɦɨɧɬɢɪɭɟɦɨɝɨ ɷɥɟɦɟɧɬɚ ɞɨ ɰɟɧɬɪɚ ɤɪɸɤɚ ɤɪɚɧɚ). 

Ɋɚɰɢɨɧɚɥɶɧɨ ɩɪɢɧɹɬɶ ɤɪɚɧ ɧɚ ɫɬɚɰɢɨɧɚɪɧɨɣ ɫɬɨɹɧɤɟ, ɬɚɤ ɤɚɤ 

ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜ ɪɟɥɶɫɨɜɵɯ ɩɭɬɹɯ ɧɟɬ. Ɂɞɚɧɢɟ ɢɦɟɟɬ ɪɚɡɦɟɪ ɜ ɨɫɹɯ 66ɯ24 ɦ, ɫ 

ɜɵɫɨɬɨɣ 76.115ɦ. 

ɂɫɯɨɞɹ ɢɡ ɦɨɧɬɚɠɧɵɯ ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ, ɜɵɛɢɪɚɟɦ ɤɪɚɧ 

ɄȻ 515-02 ɫɨ ɫɬɪɟɥɨɣ 50 ɦ ɧɚ ɫɬɚɰɢɨɧɚɪɧɨɣ ɫɬɨɹɧɤɟ ɫ ɚɧɤɟɪɧɵɦ ɤɪɟɩɥɟɧɢɟɦ. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɪɚɧɚ ɄȻ 515-02: 

- Ƚɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɦɚɤɫɢɦɚɥɶɧɚɹ 10 ɬ; 

- ɇɚɢɛɨɥɶɲɚɹ ɜɵɫɨɬɚ ɩɨɞɴɟɦɚ 96 ɦ; 

- Ɇɚɤɫɢɦɚɥɶɧɵɣ ɜɵɥɟɬ ɫɬɪɟɥɵ 50ɦ; 

- Ƚɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɜɵɥɟɬɟ 4ɬ; 

- Ȼɚɡɚ 7.5ɦ. 

 

Ɋɢɫɭɧɨɤ 5.1-  ɉɨɞɛɨɪ ɤɪɚɧɚ  
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5.5 Ɍɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɨɯɪɚɧɚ ɬɪɭɞɚ 

ɉɪɢ ɦɨɧɬɚɠɟ ɞɟɪɟɜɹɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɨɬɪɟɬɶ 

ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɪɟɞɭɩɪɟɠɞɟɧɢɸ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɪɚɛɨɱɢɯ ɨɩɚɫɧɵɯ ɮɚɤɬɨɪɨɜ, 

ɫɜɹɡɚɧɧɵɯ ɫ ɯɚɪɚɤɬɟɪɨɦ ɪɚɛɨɬɵ:  

- ɲɟɪɨɯɨɜɚɬɨɫɬɢ ɢ ɨɫɬɪɵɟ ɤɪɨɦɤɢ ɩɨɜɟɪɯɧɨɫɬɢ ɞɟɪɟɜɹɧɧɵɯ ɷɥɟɦɟɧɬɨɜ  

- ɩɨɞɜɢɠɧɵɟ ɱɚɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ  

-ɬɨɤɫɢɱɟɫɤɢɟ, ɯɢɦɢɱɟɫɤɢɟ ɢ ɜɪɟɞɨɧɨɫɧɵɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɟ ɮɚɤɬɨɪɵ.  

Ⱦɥɹ ɦɨɧɬɚɠɚ ɞɟɪɟɜɹɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɞɪɭɝɢɯ ɜɢɞɨɜ 

ɪɚɛɨɬ ɧɟɨɛɯɨɞɢɦɨ ɭɤɥɚɞɵɜɚɬɶ ɜɪɟɦɟɧɧɵɣ ɧɚɫɬɢɥ ɩɨ ɛɚɥɤɚɦ ɦɟɠɞɭɷɬɚɠɧɵɯ ɢ 

ɱɟɪɞɚɱɧɵɯ ɩɟɪɟɤɪɵɬɢɣ.  

ɓɢɬɵ ɢɥɢ ɞɨɫɤɢ ɜɪɟɦɟɧɧɵɯ ɧɚɫɬɢɥɨɜ ɧɟɨɛɯɨɞɢɦɨ ɫɨɟɞɢɧɹɬɶ ɜɩɪɢɬɵɤ, ɚ 

ɦɟɫɬɚ ɢɯ ɫɬɵɤɨɜɚɧɢɹ ɪɚɫɩɨɥɚɝɚɬɶ ɩɨ ɨɫɹɦ ɛɚɥɨɤ.  

ɗɥɟɦɟɧɬɵ ɤɨɧɫɬɪɭɤɰɢɣ ɫɥɟɞɭɟɬ ɩɨɞɚɜɚɬɶ ɧɚ ɦɟɫɬɨ ɫɛɨɪɤɢ ɜ ɝɨɬɨɜɨɦ 

ɜɢɞɟ. ɉɪɨɢɡɜɨɞɢɬɶ ɡɚɝɨɬɨɜɤɭ ɤɨɧɫɬɪɭɤɰɢɣ ɧɚ ɩɨɞɦɨɫɬɹɯ ɢ ɜɨɡɜɟɞɟɧɧɵɯ 

ɤɨɧɫɬɪɭɤɰɢɹɯ (ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɩɪɢɝɨɧɤɢ ɞɟɬɚɥɟɣ ɩɨ ɦɟɫɬɭ) ɡɚɩɪɟɳɚɟɬɫɹ.  

ɉɨɞɦɨɫɬɢ, ɫ ɤɨɬɨɪɵɯ ɩɪɨɢɡɜɨɞɢɬɫɹ ɦɨɧɬɚɠ ɞɟɪɟɜɹɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ, ɧɟ 

ɫɥɟɞɭɟɬ ɫɨɟɞɢɧɹɬɶ ɢɥɢ ɨɩɢɪɚɬɶ ɧɚ ɷɬɢ ɤɨɧɫɬɪɭɤɰɢɢ ɞɨ ɢɯ ɨɤɨɧɱɚɬɟɥɶɧɨɝɨ 

ɡɚɤɪɟɩɥɟɧɢɹ.  

Ⱦɟɪɟɜɹɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɜ ɩɪɨɟɤɬɧɨɟ ɩɨɥɨɠɟɧɢɟ ɩɨɞɧɢɦɚɸɬ 

ɩɨɫɪɟɞɫɬɜɨɦ ɢɧɜɟɧɬɚɪɧɵɯ ɫɬɪɨɩ, ɞɥɹ ɱɟɝɨ ɢɯ ɩɪɢɤɪɟɩɥɹɸɬ ɤ ɤɨɧɫɬɪɭɤɰɢɹɦ, ɚ 

ɡɚɬɟɦ ɩɨɞɜɟɲɢɜɚɸɬ ɤ ɤɪɸɤɭ ɩɨɞɴɟɦɧɨɝɨ ɦɟɯɚɧɢɡɦɚ.  

ɋɬɪɨɩɭɸɬ ɷɥɟɦɟɧɬɵ ɢ ɤɨɧɫɬɪɭɤɰɢɢ ɩɨ ɡɚɪɚɧɟɟ ɭɬɜɟɪɠɞɟɧɧɵɦ ɫɯɟɦɚɦ ɫ 

ɭɱɟɬɨɦ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɨɞɧɢɦɚɟɦɵɯ ɤɨɧɫɬɪɭɤɰɢɣ. Ʉ ɦɟɫɬɭ 

ɭɫɬɚɧɨɜɤɢ ɢɯ ɩɨɞɚɸɬ ɜ ɩɨɥɨɠɟɧɢɢ, ɛɥɢɡɤɨɦ ɤ ɩɪɨɟɤɬɧɨɦɭ.  

ȼɨ ɢɡɛɟɠɚɧɢɟ ɪɚɫɤɚɱɢɜɚɧɢɹ ɤɨɧɫɬɪɭɤɰɢɣ ɩɪɢ ɩɨɞɴɟɦɟ ɫɥɟɞɭɟɬ 

ɩɪɢɦɟɧɹɬɶ ɨɬɬɹɠɤɢ ɢɡ ɩɟɧɶɤɨɜɨɝɨ ɢɥɢ ɬɨɧɤɨɝɨ ɝɢɛɤɨɝɨ ɬɪɨɫɚ, ɩɪɢɤɪɟɩɥɹɹ ɢɯ 

ɜɪɟɦɟɧɧɨ ɤ ɤɨɧɰɚɦ ɤɨɧɫɬɪɭɤɰɢɢ. ɉɪɢ ɩɪɢɤɪɟɩɥɟɧɢɢ ɬɪɨɫɚ ɤ ɨɤɨɧɧɵɦ ɢɥɢ 

ɞɜɟɪɧɵɦ ɛɥɨɤɚɦ ɧɚɞɨ ɫɥɟɞɢɬɶ ɡɚ ɬɟɦ, ɱɬɨɛɵ ɧɟ ɧɚɪɭɲɢɬɶ ɝɢɞɪɨɢɡɨɥɹɰɢɸ, 

ɩɪɨɥɨɠɟɧɧɭɸ ɩɨ ɩɟɪɢɦɟɬɪɭ ɛɥɨɤɚ. 
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ɉɪɢ ɩɨɞɴɟɦɟ ɢɥɢ ɨɩɭɫɤɚɧɢɢ ɫɬɨɹɬɶ ɩɨɞ ɢɡɞɟɥɢɹɦɢ ɢɥɢ ɩɨɞ ɫɬɪɟɥɨɣ 

ɤɪɚɧɚ ɡɚɩɪɟɳɚɟɬɫɹ. Ɋɚɫɫɬɪɨɩɨɜɤɚ ɷɥɟɦɟɧɬɨɜ ɢ ɤɨɧɫɬɪɭɤɰɢɣ ɞɨ ɢɯ ɡɚɤɪɟɩɥɟɧɢɹ 

ɜ ɩɪɨɟɤɬɧɨɦ ɩɨɥɨɠɟɧɢɢ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ. Ɉɬ ɝɪɹɡɢ, ɧɚɥɟɞɢ ɤɨɧɫɬɪɭɤɰɢɢ 

ɨɱɢɳɚɸɬ ɧɚ ɡɟɦɥɟ ɞɨ ɢɯ ɫɬɪɨɩɨɜɤɢ ɢ ɩɨɞɴɟɦɚ.  

ɉɪɢɝɨɬɨɜɥɹɬɶ ɚɧɬɢɫɟɩɬɢɱɟɫɤɢɟ ɢ ɨɝɧɟɡɚɳɢɬɧɵɟ ɫɨɫɬɚɜɵ ɫɥɟɞɭɟɬ ɜ 

ɨɬɞɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɹɯ ɫ ɩɪɢɧɭɞɢɬɟɥɶɧɨɣ ɜɟɧɬɢɥɹɰɢɟɣ. Ɂɚɩɪɟɳɚɟɬɫɹ ɞɨɫɬɭɩ 

ɩɨɫɬɨɪɨɧɧɢɯ ɥɢɰ ɤ ɦɟɫɬɚɦ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɷɬɢɯ ɫɨɫɬɚɜɨɜ.  

Ⱥɧɬɢɫɟɩɬɢɪɨɜɚɧɢɟ ɤɨɧɫɬɪɭɤɰɢɣ ɜɨ ɜɪɟɦɹ ɤɚɤɢɯ-ɥɢɛɨ ɪɚɛɨɬ ɜ 

ɫɦɟɠɧɵɯ ɩɨɦɟɳɟɧɢɹɯ ɢɥɢ ɩɪɢ ɫɦɟɠɧɵɯ ɪɚɛɨɬɚɯ ɜ ɨɞɧɨɦ ɩɨɦɟɳɟɧɢɢ ɧɟ 

ɞɨɩɭɫɤɚɟɬɫɹ. 

5.6 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 

Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɤɚɪɬɵ ɧɚ 

ɜɨɡɜɟɞɟɧɢɟ ɤɚɪɤɚɫɚ ɡɞɚɧɢɹ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 5.5 

Ɍɚɛɥɢɰɚ 5.5- Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ȿɞ.ɢɡɦ. Ʉɨɥɢɱɟɫɬɜɨ 

Ɉɛɴɟɦ ɪɚɛɨɬ ɬ  

Ɍɪɭɞɨɟɦɤɨɫɬɶ ɑɟɥ.-ɫɦ. 1558,3 

Ʉɨɥɢɱɟɫɬɜɨ 
ɪɚɛɨɬɚɸɳɢɯ 

ɑɟɥ. 17 

ȼɵɪɚɛɨɬɤɚ ɧɚ ɨɞɧɨɝɨ 
ɪɚɛɨɱɟɝɨ ɜ ɫɦɟɧɭ 

ɦ2 5,52 

ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ 
ɪɚɛɨɬ 

ɞɧɢ 105 
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Ʉɚɥɶɤɭɥɹɰɢɹ ɬɪɭɞɨɜɵɯ ɡɚɬɪɚɬ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 5.6 

Ɍɚɛɥɢɰɚ 5.6 – Ʉɚɥɶɤɭɥɹɰɢɹ ɬɪɭɞɨɜɵɯ ɡɚɬɪɚɬ 

Ɉɛɨɫɧɨ
ɜɚɧɢɟ 

ȿɇɢɪ ɢ 
Ƚɗɋɇ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨ
ɝɨ ɩɪɨɰɟɫɫɚ ɢ 
ɟɝɨ ɨɩɟɪɚɰɢɣ 

Ɉɛɴɟɦ ɪɚɛɨɬ 

ɋɨɫɬɚɜ 
ɡɜɟɧɚ 

ɇɚ ɟɞ. 
ɢɡɦɟɪɟɧɢɹ 

ɇɚ ɨɛɴɟɦ ɪɚɛɨɬ 

ȿɞ.ɢɡ
ɦ 

Ʉɨɥ-ɜɨ 
ɇ.ɜɪ 

ɱɟɥ.-ɱ 

ɇ.ɜɪ 
ɢ 

ɦɚɲ
ɢɧ, 

ɦɚɲ.
-ɱɚɫ 

Ɂɚɬɪɚɬɵ 
ɬɪɭɞɚ 
ɪɚɛ, 

ɱɟɥ.-ɱɚɫ 

Ɂɚɬɪɚɬ
ɵ 

ɜɪɟɦɟɧ
ɢ 

ɦɚɲɢɧ, 
ɦɚɲ.-
ɱɚɫ. 

§ȿ1-5 

Ɋɚɡɝɪɭɡɤɚ 
ɤɨɥɨɧɧ, 
ɚɜɬɨɦɨɛɢɥɶɧɵ
ɦ  ɤɪɚɧɨɦ 
ɝɪɭɡɨɩɨɞɴɟɦɧɨ
ɫɬɶɸ ɨɬ 6,3 ɬ ɞɨ 
10 ɬ 
ɢɫɤɥɸɱɢɬɟɥɶɧɨ 

100 ɬ 6 

Ɇɚɲɢɧɢɫɬ 
5 ɪɚɡɪ. – 1. 
Ɍɚɤɟɥɚɠɧɢ

ɤ ɧɚ 
ɦɨɧɬɚɠɟ 2 

ɪɚɡɪ.-1 

3,8 1,9 22,8 11,4 

ȿ4-1-
7 
ɩɪɢɦɟ
ɧɢɬɟɥ
ɶɧɨ 

Ɇɨɧɬɚɠ ɩɥɢɬ 
ɩɟɪɟɪɤɪɵɬɢɣ 
ɢɡ CLT 
ɩɚɧɟɥɟɣ 

1 
ɩɚɧɟ
ɥɶ 

2024 

Ɇɚɲɢɧɢɫɬ 
4 ɪɚɡɪ. – 1. 
ɉɥɨɬɧɢɤ 

4ɪ-2, 3ɪ.-2 

0,44 0,11 890,56 222,64 

§ȿ5-
1-18 

ɍɫɬɚɧɨɜɤɚ 
ɦɟɥɤɢɯ 
ɫɬɚɥɶɧɵɯ 
ɤɨɧɫɬɭɪɤɰɢɣ 
(ɫɬɨɥɢɤɨɜ, 
ɭɝɨɥɤɨɜ ɢ 
ɬ.ɞ) 

1ɬ 15,2 

Ɇɚɲɢɧɢɫɬ 
6 ɪ-1. 

Ɇɨɧɬɚɠɧɢ
ɤ 4ɪ.-1, 3ɪ-

1. 

ɗɥɟɤɬɪɨɫɜ
ɚɪɳɢɤ 4ɪ.-

1 

4,4 2,2 66,88 33,44 

ȿ4-1-
4 
ɩɪɢɦɟ

ɍɫɬɧɨɜɤɚ 
ɤɨɥɨɧɧ 
ɤɥɟɟɧɵɯ 
ɨɛɴɟɦɨɦ ɞɨ 
1ɦ3 ɧɚ 

1 
ɤɨɥɨ
ɧɧɚ 

2461 

Ɇɚɲɢɧɢɫɬ 
4 ɪɚɡɪ. – 1. 
ɉɥɨɬɧɢɤ 

4ɪ-2, 3ɪ.-2 

2,2 0,55 5414,2 1353,5 
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ɧɢɬɟɥ
ɶɧɨ 

ɦɟɬɚɥɥɢɱɟɫɤ
ɢɣ ɛɚɲɦɚɤ 

§ȿ4-
1-8 
ɩɪɢɦɟ
ɧɢɬɟɥ
ɶɧɨ 

ɍɫɬɚɧɨɜɤɚ 
ɜɧɭɬɪɟɧɧɢɯ 
ɫɬɟɧ ɢɡ CLT 
ɩɚɧɟɥɟɣ  

1 
ɩɚɧɟ
ɥɶ 

3048 

Ɇɚɲɢɧɢɫɬ 
4 ɪɚɡɪ. – 1. 
ɉɥɨɬɧɢɤ 

4ɪ-2, 3ɪ.-2 

1,6 0,4 4876,8 1219,2 

ȿ4-1-
8 
ɩɪɢɦɟ
ɧɢɬɟɥ
ɶɧɨ 

Ɇɨɧɬɚɠ 
ɧɚɪɭɠɧɵɯ 
ɫɬɟɧɨɜɵɯ 
ɩɚɧɟɥɟɣ ɢɡ 
ɋLT 

1 
ɩɚɧɟ
ɥɶ 

336 

Ɇɚɲɢɧɢɫɬ 
4 ɪɚɡɪ. – 1. 
ɉɥɨɬɧɢɤ 

4ɪ-2, 3ɪ.-2 

3 0,75 1008 252 

§ȿ6-
32 

Ⱥɧɬɢɫɟɩɬɢɪɨ
ɜɚɧɢɟ ɢ 
ɨɝɧɟɡɚɳɢɬɚ 
ɞɪɟɜɟɫɢɧɵ 

100 
ɦ2 
ɨɛɪɚ
ɛɨɬɚ
ɧɧɨɣ 
ɩɨɜɟ
ɪɯɧɨ
ɫɬɢ 

41,53 ɉɥɨɬɧɢɤ 
4ɪ-1. 
ɉɨɞɫɨɛɧɵ
ɣ ɪɚɛɨɱɢɣ 
1ɪ-1 

4,5 - 186,8  

 

6.  Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ  
6.1 Ɉɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ 

Ɉɛɴɟɤɬɧɵɣ ɫɬɪɨɢɬɟɥɶɧɵɣ ɝɟɧɟɪɚɥɶɧɵɣ ɩɥɚɧ ɪɚɡɪɚɛɨɬɚɧ ɧɚ ɩɟɪɢɨɞ 

ɜɨɡɜɟɞɟɧɢɹ ɧɚɞɡɟɦɧɨɣ ɱɚɫɬɢ ɞɟɪɟɜɹɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɦɧɨɝɨɷɬɚɠɧɨɝɨ ɠɢɥɨɝɨ 

ɞɨɦɚ ɜ ɝɨɪɨɞɟ Ʉɪɚɫɧɨɹɪɫɤ. 

ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɢɫɩɨɥɶɡɭɟɬɫɹ 

ɚɜɬɨɦɨɛɢɥɶɧɵɣ ɤɪɚɧ Ʉɋ-45719-7Ⱥ ɢ ɛɚɲɟɧɧɵɣ ɤɪɚɧ ɄȻ 515-04. 

ɋɬɪɨɢɬɟɥɶɧɵɣ ɝɟɧɟɪɚɥɶɧɵɣ ɩɥɚɧ ɪɚɡɪɚɛɨɬɚɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ [43]. ɉɪɢ 

ɟɝɨ ɪɚɡɪɚɛɨɬɤɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɢɫɬɟɦɚ ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɪɚɡɦɟɳɟɧɢɹ 

ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɵɯ ɭɫɬɚɧɨɜɨɤ, ɦɨɧɬɚɠɧɨɝɨ ɤɪɚɧɚ, ɢ ɭɫɬɪɨɣɫɬɜɨ ɫɤɥɚɞɨɜ 

ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɢ ɤɨɧɫɬɪɭɤɰɢɣ. 
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Ɉɛɟɫɩɟɱɟɧɢɟ ɨɛɴɟɤɬɚ ɫɬɪɨɢɬɟɥɶɧɵɦɢ ɤɨɧɫɬɪɭɤɰɢɹɦɢ ɢ ɦɚɬɟɪɢɚɥɚɦɢ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɟɞɩɪɢɹɬɢɹɦɢ ɫɬɪɨɢɬɟɥɶɧɨɣ ɢɧɞɭɫɬɪɢɢ, ɫɤɥɚɞɚɦɢ ɨɩɬɨɜɨɣ 

ɩɨɫɬɚɜɤɢ ɢ ɪɨɡɧɢɱɧɨɣ ɬɨɪɝɨɜɥɢ ɩɨɫɪɟɞɫɬɜɨɦ ɢɯ ɞɨɫɬɚɜɤɢ ɚɜɬɨɬɪɚɧɫɩɨɪɬɨɦ. 

ȼɧɭɬɪɢɩɥɨɳɚɞɨɱɧɵɟ ɫɟɬɢ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ, ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢ ɤɚɧɚɥɢɡɚɰɢɢ 

ɩɨɞɤɥɸɱɚɸɬɫɹ ɤ ɫɭɳɟɫɬɜɭɸɳɢɦ ɝɨɪɨɞɫɤɢɦ ɫɟɬɹɦ ɜ ɦɟɫɬɚɯ, ɫɨɝɥɚɫɨɜɚɧɧɵɯ ɫ 

ɪɟɫɭɪɫɨɫɧɚɛɠɚɸɳɢɦɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ. 

6.2 Ɋɚɫɱɟɬ ɨɩɚɫɧɵɯ ɡɨɧ ɤɪɚɧɚ ɢ ɩɪɢɜɹɡɤɚ ɟɝɨ ɤ ɫɬɪɨɹɳɟɦɭɫɹ 
ɡɞɚɧɢɸ 

ɉɨɩɟɪɟɱɧɚɹ ɩɪɢɜɹɡɤɚ ɤɪɚɧɨɜɵɯ ɩɭɬɟɣ: 
ɍɫɬɚɧɨɜɤɭ ɛɚɲɟɧɧɵɯ ɤɪɚɧɨɜ ɭ ɡɞɚɧɢɹ ɩɪɨɢɡɜɨɞɹɬ, ɫɨɛɥɸɞɚɹ ɛɟɡɨɩɚɫɧɨɟ 

ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɡɞɚɧɢɟɦ ɢ ɤɪɚɧɨɦ. Ɇɢɧɢɦɚɥɶɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ 

ɪɟɥɶɫɨɜɵɯ ɩɭɬɟɣ ɞɨ ɧɚɢɛɨɥɟɟ ɜɵɫɬɭɩɚɸɳɟɣ ɱɚɫɬɢ ɡɞɚɧɢɹ ɨɩɪɟɞɟɥɹɸɬ ɩɨ 

ɮɨɪɦɭɥɟ: ܤ = ܣ + ݈˄ˈˊ;                                                                                           (6.1) 

ɝɞɟ 3,75 = ܣɦ – ɩɨɥɨɜɢɧɚ ɪɚɡɦɟɪɚ ɮɭɧɞɚɦɟɧɬɚ ɤɪɟɩɥɟɧɢɹ ɤɪɚɧɚ; ݈˄ˈˊ = ͳ- ɛɟɡɨɩɚɫɧɨɟ ɦɢɧɢɦɚɥɶɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɞɨ ɜɵɫɬɭɩɚɸɳɟɣ ɱɚɫɬɢ 
ɡɞɚɧɢɹ. ܤ = ͵,͹ͷ + ͳ = Ͷ,͹ͷ ˏ; 

ɉɪɢɧɢɦɚɟɦ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɡɞɚɧɢɹ ɞɨ ɨɫɢ ɤɪɚɧɚ ɪɚɜɧɨɟ 4.95 ɦ. 

Ɉɩɪɟɞɟɥɟɧɢɟ ɡɨɧ ɞɟɣɫɬɜɢɹ ɝɪɭɡɨɩɨɞɴɟɦɧɵɯ ɦɟɯɚɧɢɡɦɨɜ 

ɉɪɢ ɪɚɡɦɟɳɟɧɢɢ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɤɪɚɧɚ ɫɥɟɞɭɟɬ ɭɫɬɚɧɨɜɢɬɶ ɨɩɚɫɧɵɟ ɞɥɹ 

ɥɸɞɟɣ ɡɨɧɭ, ɜ ɩɪɟɞɟɥɚɯ ɤɨɬɨɪɨɣ ɦɨɝɭɬ ɩɨɫɬɨɹɧɧɨ ɞɟɣɫɬɜɨɜɚɬɶ ɨɩɚɫɧɵɟ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɮɚɤɬɨɪɵ. 

Ʉ ɡɨɧɚɦ ɩɨɫɬɨɹɧɧɨ ɞɟɣɫɬɜɭɸɳɢɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ, 

ɫɜɹɡɚɧɧɵɯ ɫ ɪɚɛɨɬɨɣ ɦɨɧɬɚɠɧɵɯ ɤɪɚɧɨɜ, ɨɬɧɨɫɹɬɫɹ ɦɟɫɬɚ, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ 

ɩɟɪɟɦɟɳɟɧɢɟ ɝɪɭɡɨɜ. ɗɬɚ ɡɨɧɚ ɨɝɪɚɠɞɚɟɬɫɹ ɡɚɳɢɬɧɵɦɢ ɨɝɪɚɠɞɟɧɢɹɦɢ ɩɨ 

ȽɈɋɌ 23407-78. 
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Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɭɫɥɨɜɢɣ ɛɟɡɨɩɚɫɧɨɝɨ ɜɟɞɟɧɢɹ ɪɚɛɨɬ, ɞɟɣɫɬɜɭɸɳɢɟ 

ɧɨɪɦɚɬɢɜɵ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬ ɡɨɧɵ: ɦɨɧɬɚɠɧɭɸ ɡɨɧɭ, ɪɚɛɨɱɭɸ ɡɨɧɭ ɪɚɛɨɬɵ 

ɤɪɚɧɚ, ɨɩɚɫɧɭɸ ɡɨɧɭ ɪɚɛɨɬɵ ɤɪɚɧɚ, ɨɩɚɫɧɭɸ ɡɨɧɭ ɞɨɪɨɝ. 

Ɋɚɞɢɭɫ ɦɨɧɬɚɠɧɨɣ ɡɨɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɨɝɥɚɫɧɨ ɮɨɪɦɭɥɟ: ܴˏˊ = ˕ܮ +  ˑ˕ˎ;                                                                                       (6.2)ܮ

ɝɞɟ ܮ˕ – ɝɚɛɚɪɢɬ ɝɪɭɡɚ, ɩɚɞɟɧɢɟ ɤɨɬɨɪɨɝɨ ɜɨɡɦɨɠɧɨ ɫɨ ɡɞɚɧɢɹ; ܮˑ˕ˎ – ɪɚɫɫɬɨɹɧɢɟ ɨɬɥɟɬɚ ɩɪɢ ɩɚɞɟɧɢɢ ɝɪɭɡɚ ɫɨ ɡɞɚɧɢɹ [43] ܴˏˊ = ͵ + ͹ = ͳͲ ˏ; 

Ɋɚɞɢɭɫ ɪɚɛɨɱɟɣ ɡɨɧɵ ɤɪɚɧɚ (ɡɨɧɵ ɨɛɫɥɭɠɢɜɚɧɢɹ ɤɪɚɧɚ) ɪɚɜɟɧ ɜɵɥɟɬɭ 

ɫɬɪɟɥɵ ɤɪɚɧɚ ɄȻ 515-04: Rɪɡ=50,0 ɦ. 

Ɋɚɞɢɭɫ ɨɩɚɫɧɨɣ ɡɨɧɵ ɞɟɣɫɬɜɢɹ ɤɪɚɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɨɝɥɚɫɧɨ ɮɨɪɦɭɥɟ: ܴˑ˒ = ܴ˓ˊ + Ͳ,ͷ ∙ ˆܤ + ˕ܮ +  ˑ˕ˎ;                                                            (6.3)ܮ

ɝɞɟ ܤˆ – ɲɢɪɢɧɚ ɩɟɪɟɦɟɳɚɟɦɨɝɨ ɝɪɭɡɚ; ܮˑ˕ˎ – ɪɚɫɫɬɨɹɧɢɟ ɨɬɥɟɬɚ ɩɪɢ ɩɚɞɟɧɢɢ ɝɪɭɡɚ ɩɪɢ ɩɟɪɟɦɟɳɟɧɢɢ ɟɝɨ 
ɤɪɚɧɨɦ; 

   ܴ ˓ˊ – ɪɚɞɢɭɫ ɪɚɛɨɱɟɣ ɡɨɧɵ ɤɪɚɧɚ 

 ܴˑ˒ = ͷͲ + Ͳ,ͷ ∙ ͵ + ͳʹ + ͳͲ = ͹͵,ͷ ˏ; 

6.3 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɤɥɚɞɨɜ 

ɉɪɢɨɛɴɟɤɬɧɵɣ ɫɤɥɚɞ ɤɚɠɞɨɝɨ ɫɬɪɨɹɳɟɝɨɫɹ ɡɞɚɧɢɹ ɩɪɨɟɤɬɢɪɭɟɬɫɹ ɢɡ 

ɪɚɫɱɟɬɚ ɯɪɚɧɟɧɢɹ ɧɚ ɧёɦ ɧɨɪɦɚɬɢɜɧɨɝɨ ɡɚɩɚɫɚ Pɫɤɥ ɩɨ ɮɨɪɦɭɥɟ: 

Ɋɫɤɥ=Ɋɨɛɳ/Ɍ∙Ɍɧ∙Ʉ1∙Ʉ2;                                                                         (6.4) 

ɝɞɟ Ɋɨɛɳ – ɤɨɥ-ɜɨ ɦɚɬɟɪɢɚɥɨɜ, ɞɟɬɚɥɟɣ ɢ ɤɨɧɫɬɪɭɤɰɢɣ, ɬɪɟɛɭɟɦɵɯ ɞɥɹ 

ɜɵɩɨɥɧɟɧɢɹ ɩɥɚɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɧɚ ɪɚɫɱɟɬɧɵɣ ɩɟɪɢɨɞ; 

Ɍ - ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɫɱɟɬɧɨɝɨ ɩɟɪɢɨɞɚ  

Ɍɧ - ɧɨɪɦɚ ɡɚɩɚɫɚ ɦɚɬɟɪɢɚɥɚ, ɞɧ; 

Ʉ1 - ɤɨɷɮ. ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɩɨɫɬɭɩɥɟɧɢɹ ɦɚɬɟɪɢɚɥɚ ɧɚ ɫɤɥɚɞ (1,1); 



 

Иɡɦ. Ʌɢɫɬ № ɞɨкɭɦɟɧɬɚ ɉɨɞɩɢɫь Дɚɬɚ 

Ʌɢɫɬ 

83 
Ⱦɉ-08.05.01 – ɉɁ 

Ʉ2 - ɤɨɷɮ. ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɨɬɪɟɛɥɟɧɢɹ ɦɚɬɟɪɢɚɥɚ 

ɜ ɬɟɱɟɧɢɢ ɪɚɫɱɟɬɧɨɝɨ ɩɟɪɢɨɞɚ (1,3). 

ɉɥɨɳɚɞɶ ɫɤɥɚɞɚ ɞɥɹ ɨɫɧɨɜɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɢ ɢɡɞɟɥɢɣ: 

Sɬɪ=Pɫɤɥ*q,                                                                                             (6.5) 

ɝɞɟ  q – ɧɨɪɦɚ ɫɤɥɚɞɢɪɨɜɚɧɢɹ ɧɚ 1 ɦ2 ɩɥɨɳɚɞɢ ɩɨɥɚ ɫ ɭɱɟɬɨɦ ɩɪɨɟɡɞɨɜ ɢ 

ɩɪɨɯɨɞɨɜ. 

Ɋɚɫɱɟɬ ɩɥɨɳɚɞɟɣ ɫɤɥɚɞɨɜ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 6.1 

Ɍɚɛɥɢɰɚ 6.1 - ɉɥɨɳɚɞɢ ɫɤɥɚɞɨɜ 

Ɇɚɬɟɪɢɚɥɵ ɢ 
ɢɡɞɟɥɢɹ 

ȼɪɟɦɹ 
ɢɫɩ-ɹ 

ɦɚɬɟɪɢɚɥ
ɨɜ 

Ʉ1 Ʉ2 

ɇɨɪɦɚ 
ɡɚɩɚɫ 

ɦɚɬ-ɨɜ 
Ɍɧ. ɞɧɢ 

ɇɟɨɛɯ-
ɵɟ 

ɡɚɩɚɫ Ɋ 

ɇɨɪɦɚ 
ɫɤɥɚɞɢɪɨɜɚɧɢ
ɹ ɧɚ 1ɦ2 ɩɨɥɚ 

ɩɥɨɳɚɞɢ 
ɫɤɥɚɞɚ 

ɉɨɥɟɡɧ
ɚɹ 

ɩɥɨɳɚɞ
ɶ 

ɫɤɥɚɞɚ 

Ɉɛɳɚɹ 
ɩɥɨɳɚɞ

ɶ 
ɫɤɥɚɞɚ 
S ɦ2 

Ɇɟɥɤɢɟ 
ɫɬɚɥɶɧɵɟ 
ɤɨɧɫɬɪɭɤɰɢɢ 

4,2 1,1 1,3 20 103,50 0,70 72,45 36,23 

Ʉɨɥɨɧɧɵ 50 1,1 1,3 20 763,05 0,80 610,44 305,22 

ɉɥɢɬɵ 
ɩɟɪɟɤɪɵɬɢɹ 

50 1,1 1,3 20 578,86 0,80 463,09 231,55 

ɋɬɟɧɨɜɵɟ 
ɩɚɧɟɥɢ 

50 1,1 1,3 20 967,82 0,80 774,26 387,13 

 

6.4 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɜɧɭɬɪɢɩɨɫɬɪɨɟɱɧɵɯ ɞɨɪɨɝ 

Ⱦɥɹ ɜɧɭɬɪɢɩɨɫɬɪɨɟɱɧɵɯ ɩɟɪɟɜɨɡɨɤ ɩɨɥɶɡɭɸɬɫɹ ɜ ɨɫɧɨɜɧɨɦ 

ɚɜɬɨɦɨɛɢɥɶɧɵɦ ɬɪɚɧɫɩɨɪɬɨɦ. 

ɉɨɫɬɨɹɧɧɵɟ ɩɨɞɴɟɡɞɵ ɱɚɫɬɨ ɩɨɥɧɨɫɬɶɸ ɧɟ ɨɛɟɫɩɟɱɢɜɚɸɬ ɫɬɪɨɢɬɟɥɶɫɬɜɨ 

ɢɡ-ɡɚ ɧɟɫɨɜɩɚɞɟɧɢɹ ɬɪɚɫɫɢɪɨɜɤɢ ɢ ɝɚɛɚɪɢɬɨɜ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɭɫɬɪɚɢɜɚɸɬ 

ɜɪɟɦɟɧɧɵɟ ɞɨɪɨɝɢ. ȼɪɟɦɟɧɧɵɟ ɞɨɪɨɝɢ – ɫɚɦɚɹ ɞɨɪɨɝɚɹ ɱɚɫɬɶ ɜɪɟɦɟɧɧɵɯ 

ɫɨɨɪɭɠɟɧɢɣ, ɤɨɬɨɪɨɣ ɫɨɫɬɚɜɥɹɟɬ ɞɨ 2% ɨɬ ɩɨɥɧɨɣ ɫɬɨɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 

ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɞɨɪɨɝ ɜɟɞɭɬ ɜ ɫɥɟɞɭɸɳɟɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ: 

1. Ɋɚɡɪɚɛɨɬɤɚ ɫɯɟɦɵ ɞɜɢɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɚ; 

2. Ɋɚɫɩɨɥɨɠɟɧɢɟ ɞɨɪɨɝ ɧɚ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ. 
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ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɫɯɟɦɵ ɞɜɢɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɚ ɧɟɨɛɯɨɞɢɦɨ ɦɚɤɫɢɦɚɥɶɧɨ 

ɭɱɢɬɵɜɚɬɶ ɭɫɥɨɜɢɹ ɫɭɳɟɫɬɜɭɸɳɢɯ ɢ ɩɨɫɬɨɹɧɧɵɯ ɞɨɪɨɝ. 

ɋɯɟɦɚ ɞɜɢɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɚ ɢ ɪɚɫɩɨɥɨɠɟɧɢɟ ɞɨɪɨɝ ɜ ɩɥɚɧɟ ɞɨɥɠɧɚ 

ɨɛɟɫɩɟɱɢɬɶ ɩɨɞɚɱɭ ɜ ɫɬɨɪɨɧɭ ɞɟɣɫɬɜɢɹ ɦɨɧɬɚɠɧɵɯ ɢ ɩɨɝɪɭɡɨɱɧɨ-ɪɚɡɝɪɭɡɨɱɧɵɯ 

ɦɟɯɚɧɢɡɦɨɜ, ɤ ɫɤɥɚɞɚɦ ɢ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨ-ɛɵɬɨɜɵɦ ɩɨɦɟɳɟɧɢɹɦ 

ȼɧɭɬɪɢɩɨɫɬɪɨɟɱɧɵɟ ɜɪɟɦɟɧɧɵɟ ɞɨɪɨɝɢ ɜɵɩɨɥɧɹɸɬ ɩɨ ɤɨɥɶɰɟɜɨɣ ɫɯɟɦɟ 

ɫ ɞɜɭɦɹ ɜɴɟɡɞɚɦɢ ɢ ɜɵɟɡɞɚɦɢ, ɥɢɛɨ ɩɨ ɫɤɜɨɡɧɨɣ. ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

ɩɥɨɳɚɞɶɸ 5 ɢ ɛɨɥɟɟ Ƚɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬ ɧɟ ɦɟɧɟɟ ɞɜɭɯ ɜɴɟɡɞɨɜ ɫ 

ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɯ ɫɬɨɪɨɧ, ɜɞɨɥɶ ɡɞɚɧɢɣ ɲɢɪɢɧɨɣ ɞɨ 18 ɦ ɭɫɬɪɚɢɜɚɟɬɫɹ ɩɪɨɟɡɞ 

ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ, ɛɨɥɟɟ, ɛɨɥɟɟ 18 ɦ – ɫ ɞɜɭɯ ɫɬɨɪɨɧ. 

ɉɚɪɚɦɟɬɪɵ ɜɪɟɦɟɧɧɵɯ ɞɨɪɨɝ: 

Ⱦɨɪɨɝɚ ɫ ɨɞɧɨɩɨɥɨɫɧɵɦ ɞɜɢɠɟɧɢɟɦ, ɲɢɪɢɧɚ ɩɪɨɟɡɠɟɣ ɱɚɫɬɢ − 3,5ɦ. 

ȼ ɡɨɧɟ ɜɵɝɪɭɡɤɢ ɢ ɫɤɥɚɞɢɪɨɜɚɧɢɹ ɦɚɬɟɪɢɚɥɨɜ ɲɢɪɢɧɚ ɞɨɪɨɝɢ 

ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɞɨ 6,5 ɦ, ɞɥɢɧɚ ɭɱɚɫɬɤɚ ɭɲɢɪɟɧɢɹ 18 ɦ, ɪɚɞɢɭɫ ɭɲɢɪɟɧɢɹ 12 ɦ. 

Ɋɚɞɢɭɫɵ ɡɚɤɪɭɝɥɟɧɢɹ ɞɨɪɨɝ ɩɪɢɧɢɦɚɸ 12ɦ, ɧɨ ɩɪɢ ɷɬɨɦ ɲɢɪɢɧɚ 

ɩɪɨɟɡɞɨɜ ɜ ɩɪɟɞɟɥɚɯ ɤɪɢɜɵɯ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɫ 3,5 ɞɨ 5 ɦ. 

ɇɚ ɜɴɟɡɞɟ ɧɚ ɫɬɪɨɣɩɥɨɳɚɞɤɭ ɲɢɪɢɧɚ ɜɨɪɨɬ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 4 ɦ. 

ɍ ɜɴɟɡɞɨɜ ɧɚ ɫɬɪɨɢɬɟɥɶɧɭɸ ɩɥɨɳɚɞɤɭ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ 

ɢɧɮɨɪɦɚɰɢɨɧɧɵɣ ɳɢɬ, ɧɚ ɤɨɬɨɪɨɦ ɩɨɤɚɡɚɧɚ ɫɯɟɦɚ ɞɜɢɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɚ, 

ɫɪɟɞɫɬɜɚ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɢ ɫɜɹɡɢ. 

ɇɚ ɜɴɟɡɞɟ ɞɨɥɠɟɧ ɛɵɬɶ ɡɧɚɤ ɨɝɪɚɧɢɱɟɧɢɹ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ, ɧɟ ɛɨɥɟɟ 

10 ɤɦ/ɱ, ɚ ɬɚɤɠɟ ɡɧɚɤɢ ɧɚ ɩɨɜɨɪɨɬɚɯ 5 ɤɦ/ɱ, ɡɚɟɡɞɟ ɜ ɜɨɪɨɬɚ. 

Ʉɚɠɞɵɣ ɪɚɛɨɱɢɣ ɜɵɟɡɞ ɨɛɨɪɭɞɭɟɬɫɹ ɩɭɧɤɬɨɦ ɨɱɢɫɬɤɢ ɤɨɥёɫ 

ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ. 

ɉɪɢ ɬɪɚɫɫɢɪɨɜɤɟ ɞɨɪɨɝ ɞɨɥɠɧɵ ɫɨɛɥɸɞɚɬɶɫɹ ɫɥɟɞɭɸɳɢɟ ɦɢɧɢɦɚɥɶɧɵɟ 

ɪɚɫɫɬɨɹɧɢɹ: 

- ɦɟɠɞɭ ɞɨɪɨɝɨɣ ɢ ɫɤɥɚɞɫɤɨɣ ɩɥɨɳɚɞɤɨɣ − 1 ɦ; 

- ɦɟɠɞɭ ɞɨɪɨɝɨɣ ɢ ɩɨɞɤɪɚɧɨɜɵɦɢ ɩɭɬɹɦɢ 6,5 – 12,5 ɦ 
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- ɦɟɠɞɭ ɞɨɪɨɝɨɣ ɢ ɡɚɛɨɪɨɦ, ɨɝɪɚɠɞɚɸɳɢɦ ɫɬɪɨɢɬɟɥɶɧɭɸ ɩɥɨɳɚɞɤɭ − 

1,5ɦ. 

- ɦɟɠɞɭ ɞɨɪɨɝɨɣ ɢ ɩɨɠɚɪɧɵɦɢ ɝɢɞɪɚɧɬɚɦɢ ɞɨ 2 ɦ. 

ȼɨɡɥɟ ɞɨɪɨɝ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɤɨɧɬɟɣɧɟɪɵ ɞɥɹ ɫɛɨɪɚ ɦɭɫɨɪɚ ɢ ɛɵɬɨɜɵɯ 

ɨɬɯɨɞɨɜ. Ɇɟɫɬɚ ɩɪɢёɦɚ ɪɚɫɬɜɨɪɚ ɢ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɞɨɥɠɧɵ ɢɦɟɬɶ ɬɜɟɪɞɵɟ 

ɩɨɤɪɵɬɢɹ. ȼ ɦɟɫɬɚɯ ɩɟɪɟɫɟɱɟɧɢɹ ɜɪɟɦɟɧɧɵɯ ɞɨɪɨɝ ɢ ɩɟɲɟɯɨɞɧɵɯ ɞɨɪɨɝ ɢ 

ɩɟɲɟɯɨɞɧɵɯ ɞɨɪɨɠɟɤ ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɞɨɪɨɠɧɵɟ ɡɧɚɤɢ ɢ ɡɧɚɤɢ 

ɛɟɡɨɩɚɫɧɨɫɬɢ. 

Ɉɩɚɫɧɵɟ ɡɨɧɵ ɢ ɤɨɧɫɬɪɭɤɰɢɢ ɜɪɟɦɟɧɧɵɯ ɞɨɪɨɝ.  

Ɉɩɚɫɧɵɟ ɡɨɧɵ ɞɨɪɨɝ – ɷɬɨ ɭɱɚɫɬɤɢ ɞɨɪɨɝ, ɩɨɞɴɟɡɞɨɜ, ɝɞɟ 

ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɪɚɛɨɬɵ ɤɪɚɧɨɜ ɢ ɦɨɝɭɬ ɧɚɯɨɞɢɬɶɫɹ ɥɸɞɢ, ɧɟ ɭɱɚɫɬɜɭɸɳɢɟ ɜ 

ɫɨɜɦɟɫɬɧɨɣ ɫ ɤɪɚɧɨɦ ɪɚɛɨɬɟ. 

ɇɚ ɜɵɛɨɪ ɤɨɧɫɬɪɭɤɰɢɢ ɞɨɪɨɝ ɜɥɢɹɸɬ: 

- ɜɢɞ ɝɪɭɧɬɚ; 

- ɬɢɩ ɢ ɦɚɫɫɚ ɦɚɲɢɧ; 

- ɝɢɞɪɨɝɟɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ; 

- ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɞɜɢɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɚ. 

ɉɪɢɧɢɦɚɟɦ ɤɨɧɫɬɪɭɤɰɢɸ ɜɪɟɦɟɧɧɵɯ ɞɨɪɨɝ, ɤɚɤ ɞɨɪɨɝɢ ɫ ɬɜɟɪɞɵɦ 

ɩɨɤɪɵɬɢɟɦ, ɤɨɬɨɪɵɟ ɢɦɟɸɬ ɬɨɥɳɢɧɭ 25-30 ɫɦ ɫ ɭɩɥɨɬɧɟɧɢɟɦ ɤɚɬɤɨɦ. 

6.5 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ 

ȼɪɟɦɟɧɧɵɟ ɡɞɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ ɜɨɡɜɨɞɹɬɫɹ ɞɥɹ ɧɚɢɛɨɥɟɟ ɩɨɥɧɨɝɨ 

ɭɞɨɜɥɟɬɜɨɪɟɧɢɹ ɧɭɠɞ ɪɚɛɨɱɢɯ. ɉɨɬɪɟɛɧɨɫɬɶ ɜɨ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɹɯ ɢ 

ɫɨɨɪɭɠɟɧɢɹɯ ɦɨɠɟɬ ɛɵɬɶ ɭɞɨɜɥɟɬɜɨɪɟɧɚ ɡɚ ɫɱɟɬ: 

- ɜɨɡɜɟɞɟɧɢɹ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ; 

- ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɭɳɟɫɬɜɭɸɳɢɯ ɡɞɚɧɢɣ; 

- ɨɩɟɪɟɠɚɸɳɟɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɩɨɫɬɨɹɧɧɨɝɨ ɬɢɩɚ. 

ɉɨ ɧɚɡɧɚɱɟɧɢɸ ɜɪɟɦɟɧɧɵɟ ɡɞɚɧɢɹ ɞɟɥɹɬ ɧɚ: 

- ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ; 

- ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɟ; 
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- ɫɚɧɢɬɚɪɧɨ-ɛɵɬɨɜɵɟ; 

- ɠɢɥɵɟ ɢ ɨɛɳɟɫɬɜɟɧɧɵɟ; 

- ɫɤɥɚɞɫɤɢɟ. 

Ʉ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦ ɨɬɧɨɫɹɬɫɹ ɦɚɫɬɟɪɫɤɢɟ, ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɵɟ 

ɭɫɬɚɧɨɜɤɢ (ɪɚɫɬɜɨɪɧɨ-ɛɟɬɨɧɧɵɟ ɭɡɥɵ, ɧɚɫɨɫɧɵɟ ɫɬɚɧɰɢɢ, ɦɚɥɹɪɧɨ-

ɲɬɭɤɚɬɭɪɧɵɟ ɫɬɚɧɰɢɢ), ɨɛɴɟɤɬɵ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ 

(ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɵɟ ɩɨɞɫɬɚɧɰɢɢ, ɜɪɟɦɟɧɧɵɟ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɤɨɬɟɥɶɧɵɟ), 

ɨɛɴɟɤɬɵ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɯɨɡɹɣɫɬɜɚ (ɝɚɪɚɠɢ ɢ ɬ.ɞ.) 

Ʉ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɦ ɡɞɚɧɢɹɦ ɨɬɧɨɫɹɬɫɹ ɤɨɧɬɨɪɵ ɧɚɱɚɥɶɧɢɤɚ ɭɱɚɫɬɤɚ, 

ɩɪɨɪɚɛɚ, ɞɢɫɩɟɬɱɟɪɫɤɢɟ ɢ ɫɚɧɢɬɚɪɧɨ-ɛɵɬɨɜɵɦ ɨɬɧɨɫɹɬɫɹ ɝɚɪɞɟɪɨɛɧɵɟ, 

ɞɭɲɟɜɵɟ, ɤɨɦɧɚɬɵ ɨɛɨɝɪɟɜɚ ɪɚɛɨɬɚɸɳɢɯ, ɩɨɦɟɳɟɧɢɹ ɞɥɹ ɫɭɲɤɢ ɨɞɟɠɞɵ, 

ɭɦɵɜɚɥɶɧɵɟ, ɦɟɞɢɰɢɧɫɤɢɣ ɩɭɧɤɬ. 

Ʉ ɠɢɥɵɦ ɢ ɨɛɳɟɫɬɜɟɧɧɵɦ ɡɞɚɧɢɹɦ ɨɬɧɨɫɹɬɫɹ ɨɛɳɟɠɢɬɢɹ, ɦɚɝɚɡɢɧɵ, 

ɛɭɮɟɬɵ. 

Ʉ ɫɤɥɚɞɫɤɢɦ ɡɞɚɧɢɹɦ ɨɬɧɨɫɹɬɫɹ ɨɬɤɪɵɬɵɟ ɢ ɡɚɤɪɵɬɵɟ ɫɤɥɚɞɵ, ɧɚɜɟɫɵ. 

ɉɨɬɪɟɛɧɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜ ɤɚɞɪɚɯ ɨɩɪɟɞɟɥɹɸɬ ɧɚ ɨɫɧɨɜɟ ɜɵɪɚɛɨɬɤɢ 

ɧɚ ɨɞɧɨɝɨ ɪɚɛɨɬɚɸɳɟɝɨ ɜ ɝɨɞ, ɫɬɨɢɦɨɫɬɢ ɝɨɞɨɜɵɯ ɨɛɴɟɦɨɜ ɪɚɛɨɬ ɢ 

ɩɪɨɰɟɧɬɧɨɝɨ ɫɨɨɬɧɨɲɟɧɢɹ ɱɢɫɥɟɧɧɨɫɬɢ ɪɚɛɨɬɚɸɳɢɯ ɩɨ ɢɯ ɤɚɬɟɝɨɪɢɹɦ: 

ɪɚɛɨɱɢɟ – 85 %; ɂɌɊ – 12 %; ɫɥɭɠɚɳɢɟ, ɆɈɉ ɢ ɨɯɪɚɧɚ – 3 % 

 
Ɍɚɛɥɢɰɚ 6.2 – ȼɟɞɨɦɨɫɬɶ ɩɨɬɪɟɛɧɨɫɬɢ ɪɚɛɨɬɚɸɳɢɯ 

№ ɩ/ɩ 
Ʉɚɬɟɝɨɪɢɢ 

ɪɚɛɨɬɚɸɳɢɯ 
ɍɞɟɥɶɧɵɣ ɩɪɨɰɟɧɬ 

ɪɚɛɨɬɚɸɳɢɯ, % 
Ʉɨɥɢɱɟɫɬɜɨ, ɱɟɥ 

1 Ɋɚɛɨɱɢɟ 85 64 
2 ɂɌɊ 12 10 

3 
ɋɥɭɠɚɳɢɟ, ɆɈɉ ɢ 

ɨɯɪɚɧɚ 
3 3 

 
Ȼɵɬɨɜɵɟ ɫɨɨɪɭɠɟɧɢɹ ɫɬɪɨɹɬ ɞɨ ɧɚɱɚɥɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɨɫɧɨɜɧɵɯ ɋɆɊ, 

ɪɚɫɩɨɥɚɝɚɸɬ ɜ ɛɟɡɨɩɚɫɧɨɣ ɡɨɧɟ ɨɬ ɪɚɛɨɬɵ ɤɪɚɧɚ, ɢɦɟɸɳɢɣ ɨɬɜɨɞ 

ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɜɨɞ. 
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ɉɪɨɯɨɞɵ ɤ ɫɚɧɢɬɚɪɧɨ-ɛɵɬɨɜɵɦ ɩɨɦɟɳɟɧɢɹɦ ɧɟ ɞɨɥɠɧɵ ɩɪɨɥɟɝɚɬɶ ɱɟɪɟɡ 

ɨɩɚɫɧɵɟ ɡɨɧɵ. Ⱦɥɹ ɩɪɨɯɨɞɚ ɤ ɛɵɬɨɜɵɦ ɩɨɦɟɳɟɧɢɹɦ ɞɨɥɠɧɵ ɭɫɬɪɚɢɜɚɬɶɫɹ 

ɩɟɲɟɯɨɞɧɵɟ ɞɨɪɨɠɤɢ ɢɡ ɳɟɛɧɹ ɢɥɢ ɝɪɚɜɢɹ, ɲɢɪɢɧɨɣ 1 ɦ. Ȼɵɬɨɜɵɟ ɩɨɦɟɳɟɧɢɹ 

ɪɚɫɩɨɥɚɝɚɸɬ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɧɟ ɦɟɧɟɟ 50 ɦ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɭɫɬɚɧɨɜɤɚɦ, 

ɜɵɞɟɥɹɸɳɢɦ ɩɵɥɶ ɢ ɜɪɟɞɧɵɟ ɝɚɡɵ ɢ ɧɟ ɞɚɥɟɟ 200 ɦ ɨɬ ɪɚɛɨɱɢɯ ɦɟɫɬ. ȼɯɨɞɵ ɜ 

ɛɵɬɨɜɵɟ ɩɨɦɟɳɟɧɢɹ ɧɟ ɞɨɥɠɧɵ ɛɵɬɶ ɪɚɫɩɨɥɨɠɟɧɵ ɫɨ ɫɬɨɪɨɧɵ ɪɟɥɶɫɨɜɵɯ 

ɤɪɚɧɨɜɵɯ ɩɭɬɟɣ, ɩɪɨɯɨɞɹɳɢɯ ɛɥɢɠɟ 7 ɦ ɨɬ ɧɚɪɭɠɧɨɣ ɫɬɟɧɵ ɡɞɚɧɢɹ. Ɍɭɚɥɟɬɵ 

ɪɚɡɦɟɳɚɸɬ ɧɟ ɦɟɧɟɟ ɱɟɦ ɧɚ 15 ɦ ɨɬ ɫɬɪɨɹɳɟɝɨ ɡɞɚɧɢɹ, ɧɨ ɧɟ ɛɨɥɟɟ 200 ɦ ɨɬ 

ɫɚɦɵɯ ɨɬɞɚɥɟɧɧɵɯ ɪɚɛɨɱɢɯ ɦɟɫɬ. ȿɫɥɢ ɬɭɚɥɟɬɵ ɫ ɜɵɝɪɟɛɧɵɦɢ ɹɦɚɦɢ, ɬɨ 

ɞɨɥɠɧɵ ɛɵɬɶ ɪɚɡɪɟɲɟɧɢɹ Ƚɨɫɧɚɞɡɨɪɚ. ȼ ɦɟɫɬɚɯ ɭɫɬɚɧɨɜɤɢ ɛɵɬɨɜɵɯ 

ɩɨɦɟɳɟɧɢɣ ɫɥɟɞɭɟɬ ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɦɟɫɬɨ ɨɬɞɵɯɚ. 

Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɜɪɟɦɟɧɧɵɦɢ ɡɞɚɧɢɹɦɢ ɢ ɞɨɪɨɝɚɦɢ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ 

ɛɨɥɟɟ 20 ɦ. ȼɪɚɱɟɛɧɵɣ ɩɭɧɤɬ ɧɚ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɩɪɢ 

ɨɛɳɟɣ ɱɢɫɥɟɧɧɨɫɬɢ ɪɚɛɨɱɢɯ ɛɨɥɟɟ 800 ɱɟɥɨɜɟɤ.  

ɉɥɨɳɚɞɶ ɛɵɬɨɜɨɝɨ ɩɨɦɟɳɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

Fɬɪ = N·Fɧ,                                                                                                (6.6) 

ɝɞɟ N – ɨɛɳɚɹ ɱɢɫɥɟɧɧɨɫɬɶ ɪɚɛɨɱɢɯ, ɱɟɥ.; ɩɪɢ ɩɨɞɫɱɟɬɟ ɩɥɨɳɚɞɢ ɝɚɪɞɟɪɨɛɧɵɯ 

- ɫɩɢɫɨɱɧɵɣ ɫɨɫɬɚɜ ɪɚɛɨɱɢɯ ɜɨ ɜɫɟ ɫɦɟɧɵ ɫɭɬɨɤ; ɩɪɢ ɪɚɫɱɟɬɟ ɩɥɨɳɚɞɢ 

ɦɟɞɩɭɧɤɬɚ, ɤɪɚɫɧɨɝɨ ɭɝɨɥɤɚ, ɫɬɨɥɨɜɨɣ - ɨɛɳɚɹ ɱɢɫɥɟɧɧɨɫɬɶ ɪɚɛɨɱɢɯ ɧɚ 

ɫɬɪɨɣɤɟ, ɜɤɥɸɱɚɹ ɂɌɊ, ɫɥɭɠɚɳɢɯ ɉɋɈ ɢ ɞɪ.; ɞɥɹ ɜɫɟɯ ɞɪɭɝɢɯ ɩɨɦɟɳɟɧɢɣ - 

ɦɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ, ɡɚɧɹɬɵɯ ɜ ɧɚɢɛɨɥɟɟ ɡɚɝɪɭɠɟɧɧɭɸ ɫɦɟɧɭ; 

 Fɧ – ɧɨɪɦɚ ɩɥɨɳɚɞɢ, ɦ2, ɧɚ ɨɞɧɨɝɨ ɪɚɛɨɱɟɝɨ. 
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Ɍɚɛɥɢɰɚ 6.3 -ɉɥɨɳɚɞɢ ɜɪɟɦɟɧɧɵɯ ɩɨɦɟɳɟɧɢɣ  
 

№ 
ɩ/
ɩ 

ɇɚɢɦɟɧɨɜɚɧ
ɢɟ 

ɩɨɦɟɳɟɧɢɹ 

Ʉɨɥ
-ɜɨ 
ɱɟɥ.
, N 

ɉɥɨɳɚɞɶ, ɦ2 
ɉɪɢɧɢɦɚɟɦ 

ɬɢɩ ɛɵɬɨɜɨɝɨ 
ɩɨɦɟɳɟɧɢɹ 

ɉɥɨɳɚɞɶ, ɦ2 

Ʉɨɥɢɱɟɫɬɜɨ 
ɡɞɚɧɢɣ 

ɇɚ 
ɨɞɧɨɝɨ 

ɱɟɥɨɜɟɤ
ɚ, f 

Ɋɚɫɱ
ɟɬɧɚ

ɹ 

Ɉɞɧɨ
ɝɨ 

ɡɞɚɧɢ
ɹ 

ȼɫɟɯ 
ɡɞɚɧɢɣ 

ɋɚɧɢɬɚɪɧɨ-ɛɵɬɨɜɵɟ 

1 

Ƚɚɪɞɟɪɨɛɧɚɹ 
ɫ 

ɩɨɦɟɳɟɧɢɟɦ 
ɞɥɹ ɨɬɞɵɯɚ ɢ 

ɨɛɨɝɪɟɜɚ 

78 0,6 46,8 
1129-Ʉ 

6.4ɯ3.1ɯ2,7 
17,8 46,8 3 

2 
ɋɬɨɥɨɜɚɹ/ɛɭɮ

ɟɬ 
78 0,35 5,25 

ȼɋ-20 
00,63ɯ3,1ɯ2,5 

29,5 29,5 1 

3 Ⱦɭɲɟɜɚɹ 64 0,287 18,4 ȽɈɋɋȾ-6 
9ɯ3ɯ3 

24 
24 

24 
24 

1 
1 4 ɍɦɵɜɚɥɶɧɹ 64 0,065 18,4 

5 ɋɭɲɢɥɶɧɹ 64 0,15 9,6 
ɂɧɜɟɧɬɚɪɧɨɟ 

6ɯ4 
15,4 15,4 1 

6 Ɍɭɚɥɟɬ 78 0,07 5,46 
Ȼɢɨɬɭɚɥɟɬ 

1,5ɯ1,5 
2,3 6,8 3 

ɋɥɭɠɟɛɧɵɟ 

7 ɉɪɨɪɚɛɫɤɚɹ 10 4,8 48 
ɂɄɁɗ-5 
6ɯ3ɯ2,5 

15,6 48 3 

Ɉɛɳɟɫɬɜɟɧɧɵɟ ɩɨɦɟɳɟɧɢɹ 
8 Ʉɉɉ 3 24 14 ɉɄ-3 6ɯ3 18 18 1 
9 Ɇɨɣɤɚ ɤɨɥɟɫ - - - - - - 1 

ɂɬɨɝɨ 205,4 14 
ɉɪɨɯɨɞɵ 30% 32,97   

ɂɬɨɝɨ ɫ ɭɱɟɬɨɦ ɩɪɨɯɨɞɨɜ 238,3 14 
 

6.6 ɗɥɟɤɬɪɨɫɧɚɛɠɟɧɢɟ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ 

Ɉɩɪɟɞɟɥɢɦ ɩɨɬɪɟɛɢɬɟɥɟɣ ɷɥɟɤɬɪɢɱɟɫɬɜɚ ɧɚ ɩɥɨɳɚɞɤɟ 

- ɫɢɥɨɜɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ; 

- ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɧɭɠɞɵ; 

- ɧɚɪɭɠɧɨɟ ɨɫɜɟɳɟɧɢɟ; 

- ɜɧɭɬɪɟɧɧɟɟ ɨɫɜɟɳɟɧɢɟ. 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɞɚɧɧɨɣ ɩɥɨɳɚɞɤɢ ɷɥɟɤɬɪɢɱɟɫɬɜɨɦ ɜ ɧɟɨɛɯɨɞɢɦɨɦ 

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

ɷɥɟɤɬɪɢɱɟɫɬɜɨɦ ɩɨ ɮɨɪɦɭɥɟ: 

Ɋ = ߙ∙ ( ∑K1 ∙Pɫ /ܿݏ݋𝜑 + ∑Ʉ2 ∙ Ɋɬ /ܿݏ݋𝜑 + ∑K3 ∙ Ɋɨɫɜ + ∑4ܭ ∙ ܲ ɧ );        (6.7) 

ɝɞɟ Ɋ – ɪɚɫɱɟɬɧɚɹ ɧɚɝɪɭɡɤɚ ɩɨɬɪɟɛɢɬɟɥɟɣ, ɤȼɬ; 

α – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɨɬɟɪɢ ɦɨɳɧɨɫɬɢ ɜ ɫɟɬɢ ɢ ɡɚɜɢɫɹɳɢɣ ɨɬ 

ɟɟ ɩɪɨɬɹɠɟɧɧɨɫɬɢ (1,05-1,1); 

Ʉ1, Ʉ2, Ʉ3, Ʉ4 – ɤɨɷɮɮɢɰɢɟɧɬɵ ɫɩɪɨɫɚ, ɨɩɪɟɞɟɥɹɟɦɵɟ ɱɢɫɥɨɦ 

ɩɨɬɪɟɛɢɬɟɥɟɣ ɢ ɧɟɫɨɜɩɚɞɟɧɢɟɦ ɜɪɟɦɟɧɢ ɢɯ ɪɚɛɨɬɵ; 

Ɋɫ – ɦɨɳɧɨɫɬɶ ɫɢɥɨɜɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ, ɤȼɬ; 

Ɋɬ – ɦɨɳɧɨɫɬɶ, ɬɪɟɛɭɟɦɚɹ ɞɥɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɧɭɠɞ, ɤȼɬ; 

Ɋɨɫɜ – ɦɨɳɧɨɫɬɶ, ɬɪɟɛɭɟɦɚɹ ɞɥɹ ɧɚɪɭɠɧɨɝɨ ɨɫɜɟɳɟɧɢɹ, ɤȼɬ; 

cosφ – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɜ ɫɟɬɢ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɯɚɪɚɤɬɟɪɚ ɧɚɝɪɭɡɤɢ ɢ 

ɱɢɫɥɚ ɩɨɬɪɟɛɢɬɟɥɟɣ. 

Ɍɚɛɥɢɰɚ 6.4 - Ɋɚɫɱɟɬ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɨɬɪɟɛɢɬɟɥɹ 

ȿɞ.ɢɡɦ Ʉɨɥ-ɜɨ 

ɍɞɟɥɶɧɚɹ 
ɦɨɳɧɨɫɬɶ ɧɚ 
ɟɞ.ɢɡɦɟɪɟɧɢɹ, 

ɤȼɬ 

Ʉɨɷɮɮɢɰɢɟɧɬ 
Ɍɪɟɛɭɟɦɚɹ 
ɦɨɳɧɨɫɬɶ, 

ɤȼɬ 

ɋɢɥɨɜɵɟ ɩɨɬɪɟɛɢɬɥɢ 

ɋɜɚɪɨɱɧɵɟ ɚɩɩɚɪɚɬɵ ɲɬ 2 20 0,6 24 

ɄȻ 515-04 ɲɬ 1 60 0,7 42 

ɒɥɢɮɨɜɚɥɶɧɚɹ 
ɦɚɲɢɧɚ Makita 

GA4530 
ɲɬ 1 0,72 0,5 0,36 

ȼɢɛɪɚɬɨɪɵ ɲɬ 4 1 0,15 0,6 

ɗɥɟɤɬɪɨɫɭɲɤɚ 
ɲɬɭɤɚɬɭɪɤɢ 

ɲɬ 4 1,5 0,5 3 

ɉɟɪɮɨɪɚɬɨɪ ɲɬ 1 1,5 0,5 0,75 
ɇɚɪɭɠɧɨɟ ɨɫɜɟɳɟɧɢɟ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 6.4 – Ɋɚɫɱɟɬ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɨɬɪɟɛɢɬɟɥɹ 

ȿɞ.ɢɡɦ Ʉɨɥ-ɜɨ 

ɍɞɟɥɶɧɚɹ 
ɦɨɳɧɨɫɬɶ ɧɚ 
ɟɞ.ɢɡɦɟɪɟɧɢɹ, 

ɤȼɬ 

Ʉɨɷɮɮɢɰɢɟɧɬ 

Ɍɪɟɛɭɟɦɚɹ 
ɦɨɳɧɨɫɬɶ, 

ɤȼɬ 

Ɉɯɪɚɧɧɨɟ ɨɫɜɟɳɟɧɢɟ ɤɦ 0,3 1,5 1 0,45 

Ɉɫɧɨɜɧɵɟ ɩɪɨɯɨɞɵ ɢ 

ɩɪɨɟɡɞɵ 
ɤɦ 0,35 5 1 1,75 

Ɍɟɪɪɢɬɨɪɢɹ 

ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɦ2 79332,8 0,003 0,9 214,20 

Ⱥɜɚɪɢɣɧɨɟ 

ɨɫɜɟɳɟɧɢɟ 
ɤɦ 5 3,5 1 17,5 

ȼɧɭɬɪɟɧɧɟɟ ɨɫɜɟɳɟɧɢɟ 

Ʉɨɧɬɪɨɫɤɢɟ ɢ 

ɛɵɬɨɜɵɟ ɩɨɦɟɳɟɧɢɹ 
ɦ2 238,2 0,015 0,8 2,86 

Ɉɬɞɟɥɨɱɧɵɟ ɪɚɛɨɬɵ ɦ2 35424 0,015 0,8 425,09 

ɋɤɥɚɞɵ ɦ2 960 0,003 0,8 2,30 

        ɂɌɈȽɈ 715,16 

 

ȼɵɛɢɪɚɟɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɭɸ ɩɨɞɫɬɚɧɰɢɸ. ɄɌɉ Ɍȼ-1000 ɫ ɪɚɡɦɟɪɚɦɢ ɜ 

ɩɥɚɧɟ 1,5ɯ3ɦ. 

Ɍɪɟɛɭɟɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɠɟɤɬɨɪɨɜ ɞɥɹ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ 

ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ: 

 

n = 
Ɋ* ȿ* S 

= 18,8   
Ɋɥ 

 
ɝɞɟ  Ɋ – ɭɞɟɥɶɧɚɹ ɦɨɳɧɨɫɬɶ, ȼɬ/ɦ2 ;  

ȿ – ɨɫɜɟɳɟɧɧɨɫɬɶ, ɥɤ, ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɧɨɪɦɚɬɢɜɧɵɦ ɞɚɧɧɵɦ ;  
S – ɪɚɡɦɟɪ ɩɥɨɳɚɞɤɢ, ɩɨɞɥɟɠɚɳɟɣ ɨɫɜɟɳɟɧɢɸ;  
Ɋɥ – ɦɨɳɧɨɫɬɶ ɥɚɦɩɵ ɩɪɨɠɟɤɬɨɪɚ, ȼɬ  
ɉɪɢɧɢɦɚɟɦ ɞɥɹ ɨɫɜɟɳɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ 19 ɩɪɨɠɟɤɬɨɪɨɜ 
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6.7 ɋɧɚɛɠɟɧɢɟ ɫɠɚɬɵɦ ɜɨɡɞɭɯɨɦ, ɤɢɫɥɨɪɨɞɨɦ ɢ ɚɰɟɬɢɥɟɧɨɦ 

ɋɠɚɬɵɣ ɜɨɡɞɭɯ ɢɫɩɨɥɶɡɭɸɬ ɩɪɢ ɭɫɬɪɨɣɫɬɜɟ ɤɪɨɜɥɢ: ɦɟɯɚɧɢɱɟɫɤɨɣ 

ɨɱɢɫɬɤɟ, ɨɛɫɭɲɢɜɚɧɢɢ ɩɨɜɟɪɯɧɨɫɬɢ. Ʉɢɫɥɨɪɨɞ ɢ ɚɰɟɬɢɥɟɧ ɩɪɢɦɟɧɹɟɬɫɹ ɩɪɢ 

ɭɫɬɪɨɣɫɬɜɟ ɪɭɥɨɧɧɨɣ ɧɚɩɥɚɜɥɹɟɦɨɣ ɤɪɨɜɥɢ, ɜ ɱɚɫɬɧɨɫɬɢ ɞɥɹ ɪɚɛɨɬɵ ɝɚɡɨɜɵɯ 

ɝɨɪɟɥɨɤ ɢ ɜ ɯɨɞɟ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬ ɩɪɢ ɦɨɧɬɚɠɟ «ɤɨɪɨɛɤɢ» ɡɞɚɧɢɹ. 

ɉɨɬɪɟɛɧɨɫɬɶ ɜ ɫɠɚɬɨɦ ɜɨɡɞɭɯɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

Qɫɠ=1,4 ∙Σ qi∙ ni ∙Ki,;                                                                                 (6.8) 

 

ɝɞɟ 1,4 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɨɬɟɪɢ ɜɨɡɞɭɯɚ ɜ ɬɪɭɛɨɩɪɨɜɨɞɚɯ, 

        qi – ɪɚɫɯɨɞ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɦɟɯɚɧɢɡɦɨɦ, ɦ3/ɦɢɧ, 

ɤɨɬɨɪɵɣ ɩɪɢɧɢɦɚɟɦ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɢɥɢ ɩɚɫɩɨɪɬɧɵɦ ɞɚɧɧɵɦ, 

       ni – ɤɨɥɢɱɟɫɬɜɨ ɨɞɧɨɪɨɞɧɵɯ ɦɟɯɚɧɢɡɦɨɜ, 

       Ki – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɨɞɧɨɜɪɟɦɟɧɧɨɫɬɶ ɪɚɛɨɬɵ ɨɞɧɨɪɨɞɧɵɯ 

ɦɟɯɚɧɢɡɦɨɜ. 

Q=1,4∙2∙4∙0,9=10,08 ɦ3/ɦɢɧ. 

 

6.8 ȼɪɟɦɟɧɧɨɟ ɜɨɞɨɫɧɚɛɠɟɧɢɟ 

1. Ɉɩɪɟɞɟɥɢɦ ɫɭɦɦɚɪɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ, ɥ/ɫ, ɩɨ ɮɨɪɦɭɥɟ 

Qɨɛɳ = Qɩɪ + Qɦɚɲ + Qɯɨɡ. +Qɛɵɬ. + Qɩɨɠ,                                 (6.9) 

ɝɞɟ Qɩɪ, Qɦɚɲ, Qɯɨɡ. Qɛɵɬ., Qɩɨɠ - ɪɚɫɯɨɞ ɜɨɞɵ, ɥ/ɫ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɧɚ 

ɩɪɨɢɡɜɨɞɫɬɜɨ, ɨɯɥɚɠɞɟɧɢɟ ɞɜɢɝɚɬɟɥɟɣ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɲɢɧ, ɯɨɡɹɣɫɬɜɟɧɧɨ-

ɛɵɬɨɜɵɟ ɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɧɭɠɞɵ. 

2. Ɋɚɫɯɨɞ ɜɨɞɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ 

Qɩɪ = 1,2 ∙ Σ V ∙ q1 ∙ Ʉɱ/(t ∙ 3600),                                                        (6.10) 

1,2 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɨɬɟɪɢ ɜɨɞɵ; 
V – ɨɛɴɟɦ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ (ɩɨ ɩɥɚɧɭ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ); 
q1 – ɧɨɪɦɚ ɭɞɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɜɨɞɵ, ɥ, ɧɚ ɟɞɢɧɢɰɭ ɩɨɬɪɟɛɢɬɟɥɹ; 
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Ʉɱ – ɤɨɷɮɮɢɰɢɟɧɬ ɱɚɫɨɜɨɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɩɨɬɪɟɛɥɟɧɢɹ ɜɨɞɵ ɜ 
ɬɟɱɟɧɢɟ 

ɫɦɟɧɵ (ɫɭɬɨɤ) ɞɥɹ ɞɚɧɧɨɣ ɝɪɭɩɩɵ ɩɨɬɪɟɛɢɬɟɥɟɣ; 
t – ɤɨɥɢɱɟɫɬɜɨ ɱɚɫɨɜ ɩɨɬɪɟɛɥɟɧɢɹ ɜ ɫɦɟɧɭ (ɫɭɬɤɢ). 
 
Ɋɚɫɯɨɞ ɜɨɞɵ ɧɚ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɵɟ ɩɨɬɪɟɛɧɨɫɬɢ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɫɨɝɥɚɫɧɨ ɮɨɪɦɭɥɟ: 

3. Ɋɚɫɯɨɞ ɜɨɞɵ ɧɚ ɨɯɥɚɠɞɟɧɢɟ ɞɜɢɝɚɬɟɥɟɣ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɲɢɧ  
Qɦɚɲ = W ∙ q2 ∙ Ʉɱ/3600,                                                                    (6.11) 

ɝɞɟ W – ɤɨɥɢɱɟɫɬɜɨ ɦɚɲɢɧ;  
q2 – ɧɨɪɦɚ ɭɞɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɜɨɞɵ, ɥ, ɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ 

ɢɡɦɟɪɢɬɟɥɶ;  
Ʉɱ – ɤɨɷɮɮɢɰɢɟɧɬ ɱɚɫɨɜɨɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɩɨɬɪɟɛɥɟɧɢɹ ɜɨɞɵ ɜ 

ɬɟɱɟɧɢɟ ɫɦɟɧɵ (ɫɭɬɨɤ) ɞɥɹ ɞɚɧɧɨɣ ɝɪɭɩɩɵ ɩɨɬɪɟɛɢɬɟɥɟɣ.  

Qɦɚɲ = 13 ∙ 400 ∙ 2/3600=2,88 ɥ/c.                                                     (6.12) 

4. Ɋɚɫɯɨɞ ɜɨɞɵ ɧɚ ɯɨɡɹɣɫɬɜɟɧɧɨ ɛɵɬɨɜɵɟ ɧɭɠɞɵ ɫɥɚɝɚɟɬɫɹ ɢɡ ɡɚɬɪɚɬ 
ɧɚ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɵɟ ɩɨɬɪɟɛɧɨɫɬɢ ɢ ɧɚ ɞɭɲɟɜɵɟ ɭɫɬɚɧɨɜɤɢ  

Qɯɨɡ−ɛɵɬ = Qɯɨɡ−ɩɢɬ + Qɞɭɲ;                                                       (6.13) ܳɯɨɡ.−ɩɢɬ. = ܰɦɚɤɫ ɫɦ ∙ ܭ ∙ 3ݍɱ/8 ∙ 3600,                                         (6.14) 

ɝɞɟ ܰ ɦɚɤɫ ɫɦ - ɦɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɬɚɸɳɢɯ ɜ ɫɦɟɧɭ, ɱɟɥ.;  
q3 - ɧɨɪɦɚ ɩɨɬɪɟɛɥɟɧɢɹ ɜɨɞɵ, ɥ, ɧɚ 1 ɱɟɥɨɜɟɤɚ ɜ ɫɦɟɧɭ; ɩɪɢɦɟɦ q3 = 25ɥ, 

ɬ.ɤ. ɩɥɨɳɚɞɤɭ ɛɟɪɟɦ ɤɚɧɚɥɢɡɨɜɚɧɧɨɣ.  
Ʉɱ – ɤɨɷɮɮɢɰɢɟɧɬ ɱɚɫɨɜɨɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɩɨɬɪɟɛɥɟɧɢɹ ɜɨɞɵ ɜ 

ɬɟɱɟɧɢɟ ɫɦɟɧɵ (ɫɭɬɨɤ) ɞɥɹ ɞɚɧɧɨɣ ɝɪɭɩɩɵ ɩɨɬɪɟɛɢɬɟɥɟɣ.  ܳɯɨɡ.−ɩɢɬ. = 91 ∙ 25 ∙ 2,7/8 ∙ 3600 =0,21 ɥ/c. 

Ɋɚɫɯɨɞ ɜɨɞɵ ɧɚ ɞɭɲɟɜɵɟ ɭɫɬɚɧɨɜɤɢ ɧɚɣɞɟɦ ɩɨ ɮɨɪɦɭɥɟ  ܳɞɭɲ. = ܰɦɚɤɫ ɫɦ ∙ ݐ/ ݊ܭ ∙ 4ݍɞɭɲ ∙ 3600,                                            (6.15) 

ɝɞɟ  q4 - ɧɨɪɦɚ ɭɞɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɜɨɞɵ ɧɚ ɨɞɧɨɝɨ ɩɨɥɶɡɭɸɳɟɝɨɫɹ ɞɭɲɟɦ, 
ɪɚɜɧɚɹ 30ɥ;  

Ʉn – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɱɢɫɥɨ ɩɨɥɶɡɭɸɳɢɯɫɹ ɞɭɲɟɦ, 
ɩɪɢɧɢɦɚɟɦ 0,3; tɞɭɲ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɨɥɶɡɨɜɚɧɢɹ ɞɭɲɟɦ, ɩɪɢɧɢɦɚɟɦ 
0,5ɱ,  
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ܳɞɭɲ. = 91 ∙ 30 ∙ 0,3/0,5 ∙ 3600 = 0,45. 

Ɍɨɝɞɚ ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɛɵɬɨɜɵɟ ɧɭɠɞɵ ɫɨɫɬɚɜɥɹɟɬ : 

Qɯɨɡ−ɛɵɬ =0,21+0,45=0,66 ɥ/c 

5) Ɋɚɫɯɨɞ ɜɨɞɵ ɧɚ ɩɨɠɚɪɧɵɟ ɧɭɠɞɵ ɩɪɢɦɟɦ 20 ɥ/ɫ, ɨɩɢɪɚɹɫɶ ɧɚ ɬɨ, ɱɬɨ 

ɩɥɨɳɚɞɶ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ ɞɨ 10Ƚɚ. ɍɱɢɬɵɜɚɹ, ɱɬɨ ɧɚ ɨɞɢɧ ɩɨɠɚɪɧɵɣ 

ɝɢɞɪɚɧɬ ɩɪɢɯɨɞɢɬɫɹ 2 ɫɬɪɭɢ ɩɨ 5ɥ/ɫ ɧɚ ɤɚɠɞɭɸ, ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɧɚ ɩɥɨɳɚɞɤɟ 2 

ɩɨɠɚɪɧɵɯ ɝɢɞɪɚɧɬɚ. Ɋɹɞɨɦ ɫ ɜɨɡɜɨɞɢɦɵɦ ɡɞɚɧɢɟɦ ɢ ɪɹɞɨɦ ɫ ɛɵɬɨɜɵɦ 

ɝɨɪɨɞɤɨɦ. 

6) ɇɚɣɞɟɦ ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɩɨ ɮɨɪɦɭɥɟ: 

Qɪɚɫɱ = Qɩɨɠ + 0,5(Qɩɪ + Qɦɚɲ + Qɯɨɡ. +Qɛɵɬ.)                        (6.16) 

Qɪɚɫɱ = 20 + 0,5 ∙ (0,66 + 0,45 + 0,21+24,19+ 2,88)= 34,19 ɥ/ɫ. 

Ɉɩɪɟɞɟɥɢɦ ɞɢɚɦɟɬɪ, ɦɦ, ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ ɜɜɨɞɚ ɜɪɟɦɟɧɧɨɝɨ ɜɨɞɨɩɪɨɜɨɞɚ 

ɩɨ ɮɨɪɦɭɥɟ 

D = 63,25 ∙ √Qɪɚɫɱ/(π ∙ υ),                                                                     (6.17) 

ɝɞɟ Q ɪɚɫɱ - ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ, ɥ/ɫ; 
υ – ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɜɨɞɵ ɩɨ ɬɪɭɛɚɦ, ɩɪɢɧɢɦɚɟɦ υ = 1,5 ɦ/ɫ; 

D = 63,25 ∙ √34,19/(3,14 ∙ 1,5),= 63,25*2,69=170,8 ɦɦ. 

ɉɨ ȽɈɋɌ Ɋ 52134-2003 «Ɍɪɭɛɵ ɧɚɩɨɪɧɵɟ ɢɡ ɬɟɪɦɨɩɥɚɫɬɨɜ ɢ 

ɫɨɟɞɢɧɢɬɟɥɶɧɵɟ ɞɟɬɚɥɢ ɤ ɧɢɦ ɞɥɹ ɫɢɫɬɟɦ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢ ɨɬɨɩɥɟɧɢɹ», 

ɩɪɢɧɢɦɚɟɦ D=180 ɦɦ. 

ȼɜɨɞ ɜɵɩɨɥɧɹɟɦ ɢɡ ɦɟɬɚɥɥɨɩɥɚɫɬɢɤɨɜɵɯ ɬɪɭɛ. 

ɂɫɬɨɱɧɢɤɚɦɢ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɹɜɥɹɸɬɫɹ ɫɭɳɟɫɬɜɭɸɳɢɟ ɜɨɞɨɩɪɨɜɨɞɵ ɫ 

ɭɫɬɪɨɣɫɬɜɨɦ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɜɪɟɦɟɧɧɵɯ ɫɨɨɪɭɠɟɧɢɣ, ɩɨɫɬɨɹɧɧɵɟ 

ɜɨɞɨɩɪɨɜɨɞɵ, ɫɨɨɪɭɠɚɟɦɵɟ ɜ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ, ɢ ɫɚɦɨɫɬɨɹɬɟɥɶɧɵɟ 

ɜɪɟɦɟɧɧɵɟ ɢɫɬɨɱɧɢɤɢ ɜɨɞɨɫɧɚɛɠɟɧɢɹ.  



 

Иɡɦ. Ʌɢɫɬ № ɞɨкɭɦɟɧɬɚ ɉɨɞɩɢɫь Дɚɬɚ 

Ʌɢɫɬ 

94 
Ⱦɉ-08.05.01 – ɉɁ 

ȼɪɟɦɟɧɧɨɟ ɜɨɞɨɫɧɚɛɠɟɧɢɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɨɛɴɟɞɢɧɟɧɧɭɸ ɫɢɫɬɟɦɭ, 

ɭɞɨɜɥɟɬɜɨɪɹɸɳɭɸ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ, ɯɨɡɹɣɫɬɜɟɧɧɵɟ, ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɟ 

ɧɭɠɞɵ, ɜ ɨɬɞɟɥɶɧɵɯ ɫɥɭɱɚɹɯ ɜɵɞɟɥɹɸɬ ɩɢɬɶɟɜɨɣ ɜɨɞɨɣ. 

ɉɪɢ ɫɨɡɞɚɧɢɢ ɜɪɟɦɟɧɧɨɣ ɫɟɬɢ ɨɛɹɡɚɬɟɥɟɧ ɭɱɟɬ ɜɨɡɦɨɠɧɨɫɬɢ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɝɨ ɧɚɪɚɳɢɜɚɧɢɹ ɢ ɩɟɪɟɤɥɚɞɤɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɩɨ ɦɟɪɟ 

ɪɚɡɜɢɬɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 

6.9 Ɍɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɨɯɪɚɧɚ ɬɪɭɞɚ 

Ⱦɨɥɠɟɧ ɛɵɬɶ ɨɪɝɚɧɢɡɨɜɚɧ ɩɨɫɬɨɹɧɧɵɣ ɤɨɧɬɪɨɥɶ ɪɚɛɨɬɧɢɤɚɦɢ 

ɢɫɩɪɚɜɧɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ, ɢɧɫɬɪɭɦɟɧɬɚ, ɩɪɨɜɟɪɤɚ ɧɚɥɢɱɢɹ 

ɢ ɰɟɥɨɫɬɧɨɫɬɢ ɨɝɪɚɠɞɟɧɢɣ, ɡɚɳɢɬɧɨɝɨ ɡɚɡɟɦɥɟɧɢɹ ɢ ɞɪɭɝɢɯ ɫɪɟɞɫɬɜ ɡɚɳɢɬɵ ɞɨ 

ɧɚɱɚɥɚ ɪɚɛɨɬ ɢ ɜ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɧɚ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ ɫɨɝɥɚɫɧɨ ɢɧɫɬɪɭɤɰɢɹɦ ɩɨ 

ɨɯɪɚɧɟ ɬɪɭɞɚ. 

ɉɪɢ ɨɛɧɚɪɭɠɟɧɢɢ ɧɚɪɭɲɟɧɢɣ ɧɨɪɦ ɢ ɩɪɚɜɢɥ ɨɯɪɚɧɵ ɬɪɭɞɚ ɪɚɛɨɬɧɢɤɢ 

ɞɨɥɠɧɵ ɩɪɢɧɹɬɶ ɦɟɪɵ ɤ ɢɯ ɭɫɬɪɚɧɟɧɢɸ ɫɨɛɫɬɜɟɧɧɵɦɢ ɫɢɥɚɦɢ, ɚ ɜ ɫɥɭɱɚɟ 

ɧɟɜɨɡɦɨɠɧɨɫɬɢ ɷɬɨɝɨ ɩɪɟɤɪɚɬɢɬɶ ɪɚɛɨɬɵ ɢ ɢɧɮɨɪɦɢɪɨɜɚɬɶ ɞɨɥɠɧɨɫɬɧɨɟ ɥɢɰɨ. 

ȼ ɫɥɭɱɚɟ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɭɝɪɨɡɵ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɡɞɨɪɨɜɶɸ ɪɚɛɨɬɧɢɤɨɜ 

ɨɬɜɟɬɫɬɜɟɧɧɵɟ ɥɢɰɚ ɨɛɹɡɚɧɵ ɩɪɟɤɪɚɬɢɬɶ ɪɚɛɨɬɵ ɢ ɩɪɢɧɹɬɶ ɦɟɪɵ ɩɨ 

ɭɫɬɪɚɧɟɧɢɸ ɨɩɚɫɧɨɫɬɢ, ɚ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɨɛɟɫɩɟɱɢɬɶ ɷɜɚɤɭɚɰɢɸ ɥɸɞɟɣ ɜ 

ɛɟɡɨɩɚɫɧɨɟ ɦɟɫɬɨ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɧɚ ɪɚɛɨɬɚɯ ɫ ɜɪɟɞɧɵɦɢ ɢ (ɢɥɢ) 

ɨɩɚɫɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɬɪɭɞɚ, ɚ ɬɚɤɠɟ ɧɚ ɪɚɛɨɬɚɯ, ɫɜɹɡɚɧɧɵɯ ɫ ɡɚɝɪɹɡɧɟɧɢɟɦ, 

ɪɚɛɨɬɨɞɚɬɟɥɶ ɨɛɹɡɚɧ ɛɟɫɩɥɚɬɧɨ ɨɛɟɫɩɟɱɢɬɶ ɜɵɞɚɱɭ ɫɟɪɬɢɮɢɰɢɪɨɜɚɧɧɵɯ 

ɫɪɟɞɫɬɜ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ. 

ɉɪɨɟɡɞɵ, ɩɪɨɯɨɞɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɬɟɪɪɢɬɨɪɢɹɯ, ɚ ɬɚɤɠɟ ɩɪɨɯɨɞɵ 

ɤ ɪɚɛɨɱɢɦ ɦɟɫɬɚɦ ɢ ɧɚ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ ɞɨɥɠɧɵ ɫɨɞɟɪɠɚɬɶɫɹ ɜ ɱɢɫɬɨɬɟ ɢ 

ɩɨɪɹɞɤɟ, ɨɱɢɳɚɬɶɫɹ ɨɬ ɦɭɫɨɪɚ ɢ ɫɧɟɝɚ, ɧɟ ɡɚɝɪɨɦɨɠɞɚɬɶɫɹ ɫɤɥɚɞɢɪɭɟɦɵɦɢ 

ɦɚɬɟɪɢɚɥɚɦɢ ɢ ɤɨɧɫɬɪɭɤɰɢɹɦɢ. 
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Ɇɟɫɬɚ ɩɪɨɯɨɞɚ ɥɸɞɟɣ ɜ ɩɪɟɞɟɥɚɯ ɨɩɚɫɧɵɯ ɡɨɧ ɞɨɥɠɧɵ ɢɦɟɬɶ ɡɚɳɢɬɧɵɟ 

ɨɝɪɚɠɞɟɧɢɹ. ȼɯɨɞɵ ɜ ɫɬɪɨɹɳɢɟɫɹ ɡɞɚɧɢɹ (ɫɨɨɪɭɠɟɧɢɹ) ɞɨɥɠɧɵ ɛɵɬɶ 

ɡɚɳɢɳɟɧɵ ɫɜɟɪɯɭ ɤɨɡɵɪɶɤɨɦ ɲɢɪɢɧɨɣ ɧɟ ɦɟɧɟɟ 2 ɦ ɨɬ ɫɬɟɧɵ ɡɞɚɧɢɹ. 

ȼ ɦɟɫɬɚɯ ɩɟɪɟɯɨɞɚ ɱɟɪɟɡ ɬɪɚɧɲɟɢ, ɹɦɵ, ɤɚɧɚɜɵ ɞɨɥɠɧɵ ɛɵɬɶ 

ɭɫɬɚɧɨɜɥɟɧɵ ɩɟɪɟɯɨɞɧɵɟ ɦɨɫɬɢɤɢ ɲɢɪɢɧɨɣ ɧɟ ɦɟɧɟɟ 1 ɦ, ɨɝɪɚɠɞɟɧɧɵɟ ɫ ɨɛɟɢɯ 

ɫɬɨɪɨɧ ɩɟɪɢɥɚɦɢ ɜɵɫɨɬɨɣ ɧɟ ɦɟɧɟɟ 1,1 ɦ, ɫɨ ɫɩɥɨɲɧɨɣ ɨɛɲɢɜɤɨɣ ɜɧɢɡɭ ɧɚ 

ɜɵɫɨɬɭ 0,15 ɦ ɢ ɫ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɨɝɪɚɠɞɚɸɳɟɣ ɩɥɚɧɤɨɣ ɧɚ ɜɵɫɨɬɟ 0,5 ɦ ɨɬ 

ɧɚɫɬɢɥɚ. 

ɇɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɬɟɪɪɢɬɨɪɢɹɯ, ɭɱɚɫɬɤɚɯ ɪɚɛɨɬ ɢ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ 

ɪɚɛɨɬɧɢɤɢ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɵ ɩɢɬɶɟɜɨɣ ɜɨɞɨɣ, ɤɚɱɟɫɬɜɨ ɤɨɬɨɪɨɣ 

ɞɨɥɠɧɨ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɫɚɧɢɬɚɪɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ. 

ɋɬɪɨɢɬɟɥɶɧɵɟ ɩɥɨɳɚɞɤɢ, ɭɱɚɫɬɤɢ ɪɚɛɨɬ ɢ ɪɚɛɨɱɢɟ ɦɟɫɬɚ, ɩɪɨɟɡɞɵ ɢ 

ɩɨɞɯɨɞɵ ɤ ɧɢɦ ɜ ɬɟɦɧɨɟ ɜɪɟɦɹ ɫɭɬɨɤ ɞɨɥɠɧɵ ɛɵɬɶ ɨɫɜɟɳɟɧɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɬɪɟɛɨɜɚɧɢɹɦɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ ɫɬɚɧɞɚɪɬɨɜ. 

Ɉɩɚɫɧɵɟ ɡɨɧɵ, ɜ ɤɨɬɨɪɵɟ ɜɯɨɞ ɥɸɞɟɣ, ɧɟ ɫɜɹɡɚɧɧɵɯ ɫ ɞɚɧɧɵɦ ɜɢɞɨɦ 

ɪɚɛɨɬ, ɡɚɩɪɟɳɟɧ, ɨɝɨɪɚɠɢɜɚɸɬɫɹ ɢ ɨɛɨɡɧɚɱɚɸɬɫɹ. 

ȼɪɟɦɟɧɧɵɟ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨ-ɯɨɡɹɣɫɬɜɟɧɧɵɟ ɢ ɛɵɬɨɜɵɟ ɡɞɚɧɢɹ ɢ 

ɫɨɨɪɭɠɟɧɢɹ ɪɚɡɦɟɳɟɧɵ ɜɧɟ ɨɩɚɫɧɨɣ ɡɨɧɵ ɨɬ ɪɚɛɨɬɵ ɦɨɧɬɚɠɧɨɝɨ ɤɪɚɧɚ. 

Ɍɭɚɥɟɬɵ ɪɚɡɦɟɳɟɧɵ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɢɛɨɥɟɟ 

ɭɞɚɥɟɧɧɨɝɨ ɦɟɫɬɚ ɜɧɟ ɡɞɚɧɢɹ ɧɟ ɩɪɟɜɵɲɚɟɬ 200 ɦ. 

ɉɢɬɶɟɜɵɟ ɭɫɬɚɧɨɜɤɢ ɪɚɡɦɟɳɟɧɵ ɧɚ ɪɚɫɫɬɨɹɧɢɢ, ɧɟ ɩɪɟɜɵɲɚɸɳɟɦ 75 ɦ 

ɨɬ ɪɚɛɨɱɢɯ ɦɟɫɬ. 

Ɉɛɨɡɧɚɱɟɧɵ ɦɟɫɬɚ ɞɥɹ ɤɭɪɟɧɢɹ ɢ ɪɚɡɦɟɳɟɧɵ ɩɨɠɚɪɧɵɟ ɩɨɫɬɵ, 

ɨɛɨɪɭɞɨɜɚɧɧɵɟ ɢɧɜɟɧɬɚɪɟɦ ɞɥɹ ɩɨɠɚɪɨɬɭɲɟɧɢɹ. 
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7. ɗɤɨɧɨɦɢɤɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

7.1  ɋɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɨɛɴɟɤɬɚ 

Ʉɪɚɫɧɨɹɪɫɤ – ɫɨɜɪɟɦɟɧɧɵɣ ɞɟɥɨɜɨɣ ɤɭɥɶɬɭɪɧɨ-ɢɫɬɨɪɢɱɟɫɤɢɣ ɰɟɧɬɪ 

ɋɢɛɢɪɢ, ɝɨɪɨɞ ɫ ɪɚɡɜɢɜɚɸɳɟɣɫɹ ɢɧɧɨɜɚɰɢɨɧɧɨɣ ɷɤɨɧɨɦɢɤɨɣ, ɫ ɜɵɫɨɤɢɦ 

ɫɬɚɧɞɚɪɬɨɦ ɤɚɱɟɫɬɜɚ ɧɚɭɱɧɨ-ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ, ɝɨɪɨɞɫɤɨɣ 

ɫɪɟɞɵ ɢ ɭɪɨɜɧɹ ɠɢɡɧɢ ɧɚɫɟɥɟɧɢɹ. 

ɉɨɫɬɨɹɧɧɵɣ ɩɪɢɪɨɫɬ ɧɚɫɟɥɟɧɢɹ ɧɚɛɥɸɞɚɟɬɫɹ ɢɡ-ɡɚ ɦɢɝɪɚɰɢɢ ɢ 

ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɩɪɢɪɨɫɬɚ. ɇɚ 1 ɹɧɜɚɪɹ 2021 ɝɨɞɚ ɱɢɫɥɟɧɧɨɫɬɶ ɧɚɫɟɥɟɧɢɹ ɩɨ 

ɞɚɧɧɵɦ Ɋɨɫɫɬɚɬɚ ɫɨɫɬɚɜɥɹɥɚ 1 092 851 ɱɟɥ. [52]. 

 

Ɋɢɫɭɧɨɤ 7.1 – Ⱦɢɧɚɦɢɤɚ ɱɢɫɥɟɧɧɨɫɬɢ ɧɚɫɟɥɟɧɢɹ Ʉɪɚɫɧɨɹɪɫɤɚ 

Ʉɪɚɫɧɨɹɪɫɤ – ɝɨɪɨɞ ɢɧɧɨɜɚɰɢɣ, ɩɚɪɬɧɟɪɫɬɜɚ ɢ ɫɨɝɥɚɫɢɹ. 

Ƚɥɚɜɧɨɣ ɰɟɥɶɸ ɪɚɡɜɢɬɢɹ Ʉɪɚɫɧɨɹɪɫɤɚ ɹɜɥɹɟɬɫɹ ɫɬɚɛɢɥɶɧɨɟ ɭɥɭɱɲɟɧɢɟ 

ɤɚɱɟɫɬɜɚ ɠɢɡɧɢ ɝɨɪɨɠɚɧ ɫ ɨɪɢɟɧɬɚɰɢɟɣ ɧɚ ɨɛɟɫɩɟɱɟɧɢɟ ɟɜɪɨɩɟɣɫɤɨɝɨ ɤɚɱɟɫɬɜɚ 

ɠɢɡɧɢ ɧɚ ɨɫɧɨɜɟ ɮɨɪɦɢɪɨɜɚɧɢɹ Ʉɪɚɫɧɨɹɪɫɤɚ ɤɚɤ ɢɧɬɟɝɪɢɪɨɜɚɧɧɨɝɨ ɜ 

ɪɨɫɫɢɣɫɤɭɸ ɢ ɦɢɪɨɜɭɸ ɷɤɨɧɨɦɢɤɭ ɦɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɝɨɪɨɞɚ. [53]. 

ȼ ɪɚɦɤɚɯ Ʉɪɚɫɧɨɹɪɫɤɨɣ Ⱥɝɥɨɦɟɪɚɰɢɢ ɝɪɚɞɨɫɬɪɨɢɬɟɥɶɧɚɹ ɩɨɥɢɬɢɤɚ 

ɞɨɥɠɧɚ ɭɱɢɬɵɜɚɬɶ ɭɠɟ ɢɦɟɸɳɭɸɫɹ ɫɩɟɰɢɚɥɢɡɚɰɢɸ ɬɟɪɪɢɬɨɪɢɣ ɞɥɹ ɬɨɝɨ, 

ɱɬɨɛɵ ɫɞɟɥɚɬɶ ɩɪɨɠɢɜɚɧɢɟ ɦɚɤɫɢɦɚɥɶɧɨ ɤɨɦɮɨɪɬɧɵɦ: 
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- ɋɟɜɟɪɨ-Ɂɚɩɚɞɧɵɣ ɜɟɤɬɨɪ - ɦɟɫɬɚ ɡɚɫɬɪɨɣɤɢ ɞɥɹ ɩɪɨɠɢɜɚɧɢɹ, 

ɬɪɚɧɫɩɨɪɬɧɚɹ ɢ ɥɨɝɢɫɬɢɱɟɫɤɚɹ ɢɧɮɪɚɫɬɪɭɤɬɭɪɚ; 

- ɋɟɜɟɪɨ-ȼɨɫɬɨɱɧɵɣ ɜɟɤɬɨɪ – ɩɪɨɦɵɲɥɟɧɧɵɟ ɡɨɧɵ ɉɟɫɱɚɧɤɢ ɢ 

ɋɨɜɟɬɫɤɨɝɨ ɪɚɣɨɧɚ; 

- ɐɟɧɬɪ – ɞɟɥɨɜɚɹ ɢ ɨɮɢɫɧɚɹ ɡɚɫɬɪɨɣɤɚ; 

- ɘɠɧɵɣ ɜɟɤɬɨɪ - ɦɟɫɬɚ ɩɪɨɠɢɜɚɧɢɹ ɢ ɪɟɤɪɟɚɰɢɨɧɧɨ - ɬɭɪɢɫɬɢɱɟɫɤɚɹ 

ɡɨɧɚ: ɮɟɞɟɪɚɥɶɧɵɣ ɡɚɩɨɜɟɞɧɢɤ «ɋɬɨɥɛɵ», ɮɚɧɤ-ɩɚɪɤ «Ȼɨɛɪɨɜɵɣ ɥɨɝ», ɩɚɪɤ 

ɮɥɨɪɵ ɢ ɮɚɭɧɵ «Ɋɨɟɜ ɪɭɱɟɣ», ɪɟɱɧɚɹ ɫɬɚɧɰɢɹ «Ⱦɢɜɧɨɝɨɪɫɤ» ɫ ɩɪɟɮɟɪɟɧɰɢɹɦɢ 

ɢɡ ɮɟɞɟɪɚɥɶɧɨɝɨ ɢ ɤɪɚɟɜɨɝɨ ɛɸɞɠɟɬɚ. 

- ɉɪɨɦɵɲɥɟɧɧɨ-ɢɧɞɭɫɬɪɢɚɥɶɧɨɟ ɤɨɥɶɰɨ ɫ ɬɪɚɧɫɩɨɪɬɧɨ - ɥɨɝɢɫɬɢɱɟɫɤɢɦ 

ɤɨɦɩɥɟɤɫɨɦ (ɩɪɨɦɵɲɥɟɧɧɵɟ ɩɥɨɳɚɞɤɢ, ɬɟɯɧɢɤɨ-ɜɧɟɞɪɟɧɱɟɫɤɚɹ ɡɨɧɚ). 

ɇɚ ɬɟɪɪɢɬɨɪɢɢ Ⱥɝɥɨɦɟɪɚɰɢɢ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɜɜɟɞɟɧɢɟ ɟɞɢɧɨɝɨ 

ɫɬɚɧɞɚɪɬɚ ɪɚɡɦɟɳɟɧɢɹ ɬɨɪɝɨɜɵɯ, ɤɭɥɶɬɭɪɧɨ-ɪɚɡɜɥɟɤɚɬɟɥɶɧɵɯ, ɫɩɨɪɬɢɜɧɵɯ 

ɰɟɧɬɪɨɜ, ɝɨɫɬɢɧɢɰ ɢ ɛɢɡɧɟɫ-ɰɟɧɬɪɨɜ ɤɥɚɫɫɚ Ⱥ, ȼ (ɫɦ. ɩɪɢɥɨɠɟɧɢɹ 9-10). 

ɉɥɚɧɢɪɭɟɬɫɹ ɩɪɨɟɤɬɢɪɨɜɚɬɶ «ɦɨɞɭɥɶɧɭɸ» ɠɢɥɢɳɧɭɸ ɡɚɫɬɪɨɣɤɭ: «Ⱦɨɦ 

– ɉɚɪɤɨɜɤɚ - ɋɨɰɢɚɥɶɧɵɟ ɨɛɴɟɤɬɵ - Ɍɨɪɝɨɜɚɹ ɫɟɬɶ» 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɚɧɚɥɢɡɚ ɫɚɣɬɨɜ ɢ ɩɪɨɟɤɬɧɵɯ ɞɟɤɥɚɪɚɰɢɣ ɡɚɫɬɪɨɣɳɢɤɨɜ 

ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ ɧɚ ɹɧɜɚɪɶ 2021 ɝɨɞɚ ɜɵɹɜɥɟɧɨ 164 

ɫɬɪɨɹɳɢɯɫɹ ɡɚɫɬɪɨɣɳɢɤɚɦɢ ɞɨɦɚ [54] 

ɇɚɢɛɨɥɶɲɚɹ ɞɨɥɹ ɠɢɥɢɳɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɪɢɯɨɞɢɬɫɹ ɧɚ ɞɨɦɚ 

ɜɵɫɨɬɨɣ 18 - 24 ɷɬɚɠɚ — 31,8% ɨɬ ɜɫɟɣ ɩɥɨɳɚɞɢ ɫɬɪɨɹɳɟɝɨɫɹ ɠɢɥɶɹ. Ⱦɨɥɹ 

ɜɵɫɨɬɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ (25 ɢ ɛɨɥɟɟ ɷɬɚɠɟɣ) ɜ Ʉɪɚɫɧɨɹɪɫɤɨɦ ɤɪɚɟ ɫɨɫɬɚɜɥɹɟɬ 

23,9%. ȼ ɰɟɥɨɦ ɩɨ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɞɨɥɹ ɜɵɫɨɬɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

ɫɨɫɬɚɜɥɹɟɬ 26,3%. 

ɉɨ ɫɨɫɬɨɹɧɢɸ ɧɚ ɹɧɜɚɪɶ 2021 ɝɨɞɚ ɫɪɟɞɧɟɜɡɜɟɲɟɧɧɚɹ ɰɟɧɚ ɩɪɟɞɥɨɠɟɧɢɹ 

ɧɚ ɪɵɧɤɟ ɫɬɪɨɹɳɟɝɨɫɹ ɠɢɥɶɹ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ ɫɨɫɬɚɜɢɥɚ 60 158 ɪɭɛɥɟɣ ɡɚ 

ɤɜɚɞɪɚɬɧɵɣ ɦɟɬɪ. Ⱦɢɧɚɦɢɤɚ ɢɡɦɟɧɟɧɢɹ ɫɪɟɞɧɟɜɡɜɟɲɟɧɧɨɣ ɰɟɧɵ ɩɪɟɞɥɨɠɟɧɢɣ 

ɧɨɜɨɫɬɪɨɟɤ ɜ Ʉɪɚɫɧɨɹɪɫɤɨɦ ɤɪɚɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɝɪɚɮɢɤɟ 
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Ɋɢɫɭɧɨɤ 7.2 - ɞɢɧɚɦɢɤɚ ɢɡɦɟɧɟɧɢɹ ɫɪɟɞɧɟɜɡɜɟɲɟɧɧɨɣ ɰɟɧɵ ɩɪɟɞɥɨɠɟɧɢɣ 
ɧɨɜɨɫɬɪɨɟɤ ɜ Ʉɪɚɫɧɨɹɪɫɤɨɦ ɤɪɚɟ 

ɇɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ ɦɚɬɟɪɢɚɥɨɦ ɫɬɟɧ ɫɬɪɨɹɳɢɯɫɹ ɞɨɦɨɜ ɜ 

Ʉɪɚɫɧɨɹɪɫɤɨɦ ɤɪɚɟ ɹɜɥɹɟɬɫɹ ɦɨɧɨɥɢɬ-ɤɢɪɩɢɱ. ɂɡ ɧɟɝɨ ɜɨɡɜɨɞɢɬɫɹ 45,6% ɨɬ 

ɜɫɟɣ ɩɥɨɳɚɞɢ ɠɢɥɢɳɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. ȼ ɰɟɥɨɦ ɩɨ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ 

ɞɨɥɹ ɦɨɧɨɥɢɬɧɨ-ɤɢɪɩɢɱɧɨɝɨ ɞɨɦɨɫɬɪɨɟɧɢɹ ɜ ɩɟɪɟɫɱɟɬɟ ɧɚ ɩɥɨɳɚɞɶ ɠɢɥɵɯ 

ɟɞɢɧɢɰ ɜ ɫɬɪɨɹɳɢɯɫɹ ɞɨɦɚɯ — 61,1%.  

ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɡɧɚɱɢɬ ɧɚɲ ɩɪɨɟɤɬ ɛɭɞɟɬ ɫɱɢɬɚɬɶɫɹ ɩɟɪɜɵɦ ɢ 

ɭɧɢɤɚɥɶɧɵɦ ɜ ɧɚɲɟɦ ɝɨɪɨɞɟ. 
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Ɋɢɫɭɧɨɤ 7.3 – ɋɢɬɭɚɰɢɨɧɧɵɣ ɩɥɚɧ ɩɥɚɧɢɪɭɟɦɨɝɨ ɭɱɚɫɬɤɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

Ⱦɚɧɧɵɣ ɨɛɴɟɤɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɥɚɧɢɪɭɟɬɫɹ ɜ ɋɨɜɟɬɫɤɨɦ ɪɚɣɨɧɟ 

ɦɢɤɪɨɪɚɣɨɧɟ Ɂɟɥёɧɚɹ Ɋɨɳɚ ɝ. Ʉɪɚɫɧɨɹɪɫɤɚ. ȼ ɲɚɝɨɜɨɣ ɞɨɫɬɭɩɧɨɫɬɢ ɧɚɯɨɞɢɬɫɹ 

ɛɨɥɶɲɨɣ ɬɨɪɝɨɜɵɣ ɰɟɧɬɪ, ɦɧɨɠɟɫɬɜɨ ɦɚɝɚɡɢɧɨɜ, ɪɚɡɥɢɱɧɵɯ ɦɟɫɬ ɫɮɟɪɵ ɭɫɥɭɝ, 

ɩɚɪɤ. Ɍɪɚɧɫɩɨɪɬɧɚɹ ɫɢɫɬɟɦɚ ɞɨɫɬɚɬɨɱɧɨ ɤɨɦɮɨɪɬɧɚ. Ɋɹɞɨɦ ɧɚɯɨɞɹɬɫɹ ɞɜɟ 

ɫɪɟɞɧɟɣ ɲɤɨɥɵ, ɞɜɚ ɞɟɬɫɤɢɯ ɫɚɞɢɤɚ, ɦɟɞɢɰɢɧɫɤɢɣ ɰɟɧɬɪ ɢ ɚɜɬɨɦɚɫɬɟɪɫɤɢɟ. 

7.2 ɋɨɫɬɚɜɥɟɧɢɟ ɥɨɤɚɥɶɧɨɝɨ ɫɦɟɬɧɨɝɨ ɪɚɫɱɟɬɚ ɧɚ ɦɨɧɬɚɠ 
ɞɟɪɟɜɹɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ (ɤɨɥɨɧɧɵ, ɩɥɢɬɵ ɩɟɪɟɤɪɵɬɢɹ ɢ ɫɬɟɧɨɜɵɟ 
ɩɚɧɟɥɢ) 

Ʌɨɤɚɥɶɧɵɣ ɫɦɟɬɧɵɣ ɪɚɫɱɟɬ ɜɵɩɨɥɧɟɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɇɟɬɨɞɢɤɨɣ 

ɨɩɪɟɞɟɥɟɧɢɹ ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɪɟɤɨɧɫɬɪɭɤɰɢɢ, ɤɚɩɢɬɚɥɶɧɨɝɨ 

ɪɟɦɨɧɬɚ, ɫɧɨɫɚ ɨɛɴɟɤɬɨɜ ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɪɚɛɨɬ ɩɨ ɫɨɯɪɚɧɟɧɢɸ 

ɨɛɴɟɤɬɨɜ ɤɭɥɶɬɭɪɧɨɝɨ ɧɚɫɥɟɞɢɹ (ɩɚɦɹɬɧɢɤɨɜ ɢɫɬɨɪɢɢ ɢ ɤɭɥɶɬɭɪɵ) ɧɚɪɨɞɨɜ 

Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ, ɭɬɜɟɪɠɞɟɧɧɨɣ 

ɩɪɢɤɚɡɨɦ Ɇɢɧɢɫɬɟɪɫɬɜɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɠɢɥɢɳɧɨ-ɤɨɦɭɧɚɥɶɧɨɝɨ ɯɨɡɹɣɫɬɜɚ 

ɊɎ 4 ɚɜɝɭɫɬɚ 2020 №421/ɩɪ [55].  

Ʌɨɤɚɥɶɧɵɟ ɫɦɟɬɧɵɟ ɪɚɫɱɟɬɵ (ɫɦɟɬɵ) ɹɜɥɹɸɬɫɹ ɩɟɪɜɢɱɧɵɦɢ ɫɦɟɬɧɵɦɢ 

ɞɨɤɭɦɟɧɬɚɦɢ ɢ ɫɨɫɬɚɜɥɹɸɬɫɹ ɧɚ ɨɬɞɟɥɶɧɵɟ ɜɢɞɵ ɪɚɛɨɬ ɢ ɡɚɬɪɚɬ ɩɨ ɡɞɚɧɢɹɦ ɢ 
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ɫɨɨɪɭɠɟɧɢɹɦ ɢɥɢ ɩɨ ɨɛɳɟɩɥɨɳɚɞɨɱɧɵɦ ɪɚɛɨɬɚɦ ɧɚ ɨɫɧɨɜɟ ɨɛɴɟɦɨɜ, 

ɨɩɪɟɞɟɥɢɜɲɢɯɫɹ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɪɚɛɨɱɟɝɨ ɩɪɨɟɤɬɚ, ɪɚɛɨɱɟɣ ɞɨɤɭɦɟɧɬɚɰɢɢ 

(ɪɚɛɨɱɢɯ ɱɟɪɬɟɠɟɣ). 

ɋɦɟɬɧɚɹ ɞɨɤɭɦɟɧɬɚɰɢɹ ɫɨɫɬɚɜɥɟɧɚ ɜ ɛɚɡɢɫɧɨɦ ɭɪɨɜɧɟ ɰɟɧ 2001 ɝɨɞɚ ɢ 

ɩɟɪɟɫɱɢɬɚɧɚ ɜ ɭɪɨɜɟɧɶ ɰɟɧ IV ɤɜɚɪɬɚɥɚ 2020 ɝɨɞɚ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɢɧɞɟɤɫɨɜ 

ɩɟɪɟɫɱɟɬɚ ɤ ɋɆɊ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɢɧɞɟɤɫɚ-ɞɟɮɥɹɬɨɪɚ ɢɡ ɉɢɫɶɦɚ Ɇɢɧɫɬɪɨɹ 

ɊɎ 02.11.2020 № 44016-ɂɎ/09 [56]. 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɧɨ-

ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ: ɪɚɡɦɟɪɵ ɧɚɤɥɚɞɧɵɯ ɪɚɫɯɨɞɨɜ ɩɪɢɧɹɬɵ ɩɨ ɜɢɞɚɦ 

ɫɬɪɨɢɬɟɥɶɧɵɯ ɢ ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ – 102% ɨɬ ɎɈɌ [57], ɪɚɡɦɟɪɵ ɫɦɟɬɧɨɣ 

ɩɪɢɛɵɥɢ ɩɪɢɧɹɬɵ ɩɨ ɜɢɞɚɦ ɫɬɪɨɢɬɟɥɶɧɵɯ ɢ ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɨɬ 58% ɮɨɧɞɚ 

ɨɩɥɚɬɵ ɬɪɭɞɚ- [58] ɢ ɩɪɨɱɢɟ ɥɢɦɢɬɢɪɨɜɚɧɧɵɟ ɡɚɬɪɚɬɵ, ɤɨɬɨɪɵɟ ɭɱɬɟɧɵ ɩɨ 

ɞɟɣɫɬɜɭɸɳɢɦ ɧɨɪɦɚɦ. Ʉ ɥɢɦɢɬɢɪɨɜɚɧɧɵɦ ɡɚɬɪɚɬɚɦ ɨɬɧɨɫɹɬ: ɡɚɬɪɚɬɵ ɧɚ 

ɜɨɡɜɟɞɟɧɢɟ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ [59]– 1,1%; ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ 

ɡɚɬɪɚɬɵ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɋɆɊ ɜ ɡɢɦɧɟɟ ɜɪɟɦɹ [60]– 0,3%; ɪɟɡɟɪɜ ɫɪɟɞɫɬɜ ɧɚ 

ɧɟɩɪɟɞɜɢɞɟɧɧɵɟ ɪɚɛɨɬɵ ɢ ɡɚɬɪɚɬɵ – 10 %. [61].  

ɇȾɋ ɨɩɪɟɞɟɥɹɸɬ ɜ ɪɚɡɦɟɪɟ 20 % ɧɚ ɫɭɦɦɚɪɧɭɸ ɫɦɟɬɧɭɸ ɫɬɨɢɦɨɫɬɶ ɜɫɟɯ 

ɜɵɩɨɥɧɟɧɧɵɯ ɪɚɛɨɬ ɢ ɡɚɬɪɚɬ, ɜɤɥɸɱɚɹ ɥɢɦɢɬɢɪɨɜɚɧɧɵɟ. Ʌɨɤɚɥɶɧɵɣ ɫɦɟɬɧɵɣ 

ɪɚɫɱɟɬ ɫɨɞɟɪɠɢɬɫɹ ɜ ɩɪɢɥɨɠɟɧɢɢ ȼ 

7.3  Ⱥɧɚɥɢɡ ɥɨɤɚɥɶɧɨɝɨ ɫɦɟɬɧɨɝɨ ɪɚɫɱɟɬɚ ɧɚ ɦɨɧɬɚɠ ɞɟɪɟɜɹɧɧɨɝɨ 
ɤɚɪɤɚɫɚ 

ɋɬɪɭɤɬɭɪɚ ɥɨɤɚɥɶɧɨɝɨ ɫɦɟɬɧɨɝɨ ɪɚɫɱɟɬɚ ɩɨ ɫɨɫɬɚɜɧɵɦ ɷɥɟɦɟɧɬɚɦ ɧɚ 

ɭɫɬɪɨɣɫɬɜɨ ɹɞɪɚ ɠɟɫɬɤɨɫɬɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 7.1 

Ɍɚɛɥɢɰɚ 7.1– ɋɬɪɭɤɬɭɪɚ ɥɨɤɚɥɶɧɨɝɨ ɫɦɟɬɧɨɝɨ ɪɚɫɱɟɬɚ ɩɨ ɫɨɫɬɚɜɧɵɦ ɷɥɟɦɟɧɬɚɦ 
ɧɚ ɦɨɧɬɚɠ ɞɟɪɟɜɹɧɧɨɝɨ ɤɚɪɤɚɫɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɷɥɟɦɟɧɬɚ ɋɭɦɦɚ, ɬɵɫ. ɪɭɛ. ɍɞɟɥɶɧɵɣ ɜɟɫ, % 

ɉɪɹɦɵɟ ɡɚɬɪɚɬɵ, ɜɫɟɝɨ 481528857,7 73,26 

ɜ ɬɨɦ ɱɢɫɥɟ     
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Ɇɚɬɟɪɢɚɥɵ 404546982,3 61,55 

ɗɤɫɩɥɭɚɬɚɰɢɹ ɦɚɲɢɧ 72100280,61 10,97 

Ɉɫɧɨɜɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ 4881594,86 0,74 

ɇɚɤɥɚɞɧɚɹ ɪɚɫɯɨɞɵ 6251032,5 7,27 

ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ 3254665,28 3,78 

Ʌɢɦɢɬɢɪɨɜɚɧɧɵɟ ɡɚɬɪɚɬɵ, ɜɫɟɝɨ 56683212,26 8,62 

ɇȾɋ 109543553,6 16,67 

ɂɌɈȽɈ 657261321,3 100,00 

 

 

Ɋɢɫɭɧɨɤ7.3– ɋɬɪɭɤɬɭɪɚ ɥɨɤɚɥɶɧɨɝɨ ɫɦɟɬɧɨɝɨ ɪɚɫɱɟɬɚ ɩɨ ɫɦɟɬɧɵɦ ɷɥɟɦɟɧɬɚɦ ɧɚ ɦɨɧɬɚɠ 
ɞɟɪɟɜɹɧɧɨɝɨ ɤɚɪɤɚɫɚ  

Ɇɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɧɚɢɛɨɥɶɲɭɸ ɞɨɥɸ ɫɨɫɬɚɜɥɹɸɬ ɫɪɟɞɫɬɜɚ ɧɚ 

ɦɚɬɟɪɢɚɥɵ – 61 %. 

7.4 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 

Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɹɜɥɹɸɬɫɹ ɨɛɨɫɧɨɜɚɧɢɟɦ 

ɬɟɯɧɢɱɟɫɤɢɯ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ, ɩɥɚɧɢɪɨɜɨɱɧɵɯ ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɪɟɲɟɧɢɣ ɢ 

ɫɨɫɬɚɜɥɹɸɬ ɨɫɧɨɜɭ ɤɚɠɞɨɝɨ ɩɪɨɟɤɬɚ. Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 

ɫɥɭɠɚɬ ɨɫɧɨɜɚɧɢɟɦ ɞɥɹ ɪɟɲɟɧɢɹ ɜɨɩɪɨɫɚ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

ʺ̌те̛̬̌л̼
56%

Эк̭плу̌т̶̛̌я 
̥̌ш̛̦

10%

О̭̦о̦̏̌я 
̬̌̌̍̚от̦̌я пл̌т̌

1%

ʻ̌кл̌д̦̌я 
̵̬̭̌од̼

7%

С̥ет̦̌я п̛̬̼̍л̽
3%

Л̛̛̥т̛̬о̦̦̼̏̌е 
̌̚т̬̌т̼, ̭̏е̐о

8%

ʻДС
15%

Анал̛̚ в̭ех ̚ат̬ат
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ɨɛɴɟɤɬɚ ɩɪɢ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɧɵɯ ɩɚɪɚɦɟɬɪɚɯ ɢ ɭɬɜɟɪɠɞɟɧɢɹ ɩɪɨɟɤɬɧɨɣ 

ɞɨɤɭɦɟɧɬɚɰɢɢ ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 

ɉɥɚɧɢɪɨɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ Ʉɩɥ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (7.1) ɢ 

ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɨɬɧɨɲɟɧɢɟ ɠɢɥɨɣ ɩɥɨɳɚɞɢ Sɠɢɥ ɤ ɩɨɥɟɡɧɨɣ Sɨɛɳ, 

ɡɚɜɢɫɢɬ ɨɬ ɜɧɭɬɪɟɧɧɟɣ ɩɥɚɧɢɪɨɜɤɢ ɩɨɦɟɳɟɧɢɣ: ɱɟɦ ɪɚɰɢɨɧɚɥɶɧɟɟ 

ɫɨɨɬɧɨɲɟɧɢɟ ɠɢɥɨɣ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɣ ɩɥɨɳɚɞɢ, ɬɟɦ ɷɤɨɧɨɦɢɱɧɟɟ ɩɪɨɟɤɬ. 

Ʉɩɥ=Sɠɢɥ/Sɨɛɳ=25902/35424=0,73                                                       (7.1) 

Ɉɛɴɟɦɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ Ʉɨɛ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (6.2) ɢ ɜɵɪɚɠɟɧ 

ɨɬɧɨɲɟɧɢɟɦ ɨɛɴɟɦɚ ɡɞɚɧɢɹ Vɫɬɪ ɤ ɠɢɥɨɣ ɩɥɨɳɚɞɢ ɡɞɚɧɢɹ, ɡɚɜɢɫɢɬ ɨɬ ɨɛɳɟɝɨ 

ɨɛɴɟɦɚ ɡɞɚɧɢɹ. 

Ʉɨɛ=Vɫɬɪ/Sɠɢɥ=4188276,,8/25902=161,7                                           (7.2) 

ɗɬɢ ɤɨɷɮɮɢɰɢɟɧɬɵ ɹɜɥɹɸɬɫɹ ɨɬɧɨɫɢɬɟɥɶɧɵɦɢ. ɍɦɟɧɶɲɟɧɢɟ ɷɬɢɯ 

ɩɨɤɚɡɚɬɟɥɟɣ ɩɪɢɜɨɞɢɬ ɤ ɭɜɟɥɢɱɟɧɢɸ ɪɚɡɦɟɪɨɜ ɠɢɥɨɣ ɩɥɨɳɚɞɢ ɡɚ ɫɱɟɬ 

ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɣ, ɬ.ɟ. ɭɯɭɞɲɟɧɢɸ ɛɵɬɨɜɵɯ ɭɫɥɨɜɢɣ ɩɪɨɠɢɜɚɧɢɹ ɜ ɬɚɤɨɦ 

ɡɞɚɧɢɢ. 

ɋɦɟɬɧɚɹ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɨɛɳɟɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ, ɩɪɢɯɨɞɹɳɚɹɫɹ ɧɚ 1 ɦ2 

ɩɥɨɳɚɞɢ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

ɋ=(ɉɁ+ɇɊ+ɅɁ)/Sɨɛɳ=15369,9                                                               (7.3) 

ɝɞɟ ɉɁ – ɜɟɥɢɱɢɧɚ ɩɪɹɦɵɯ ɡɚɬɪɚɬ (ɩɨ ɫɦɟɬɟ), 

      ɇɊ – ɜɟɥɢɱɢɧɚ ɧɚɤɥɚɞɧɵɯ ɪɚɫɯɨɞɨɜ (ɩɨ ɫɦɟɬɟ),  

     ɅɁ – ɜɟɥɢɱɢɧɚ ɥɢɦɢɬɢɪɨɜɚɧɧɵɯ ɡɚɬɪɚɬ (ɩɨ ɫɦɟɬɟ). 

ɋɦɟɬɧɚɹ ɪɟɧɬɚɛɟɥɶɧɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ (ɡɚɬɪɚɬ) ɨɛɳɟɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ : 

Rɡ=ɋɉ/(ɉɁ+ɇɊ+ɅɁ)∙100%=0,6%                                                               (7.4) 
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Ɍɚɛɥɢɰɚ 7 – Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 

ɉɨɤɚɡɚɬɟɥɶ Ɂɧɚɱɟɧɢɟ 

Ɉɛɴɟɦɧɨ ɩɥɚɧɢɪɨɜɨɱɧɵɟ ɩɨɤɚɡɚɬɟɥɢ: 

Ʉɨɥɢɱɟɫɬɜɨ ɷɬɚɠɟɣ, ɲɬ. 24 

ȼɵɫɨɬɚ ɷɬɚɠɚ, ɦ 3 

ɋɬɪɨɢɬɟɥɶɧɵɣ ɨɛɴɟɦ ɜɫɟɝɨ, ɦ3 2692224 

ɀɢɥɚɹ ɩɥɨɳɚɞɶ ɤɜɚɪɬɢɪ, ɦ2 25902 

Ɉɛɳɚɹ ɩɥɨɳɚɞɶ, ɦ2 35424 ɦ 

ɉɥɚɧɢɪɨɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ 0,7 

Ɉɛɴɟɦɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ 161,7 

ɋɬɨɢɦɨɫɬɧɵɟ ɩɨɤɚɡɚɬɟɥɢ: 

ɋɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɪɚɛɨɬ ɧɚ ɦɨɧɬɚɠ ɞɟɪɟɜɹɧɧɨɝɨ ɤɚɪɤɚɫɚ  657 261 321,3 

ɋɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɪɚɛɨɬ ɧɚ ɦɨɧɬɚɠ ɞɟɪɟɜɹɧɧɨɝɨ ɤɚɪɤɚɫɚ 1ɦ2 18 554 

ɋɦɟɬɧɚɹ ɪɟɧɬɚɛɟɥɶɧɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ (ɡɚɬɪɚɬ) ɪɚɛɨɬ ɩɨ ɦɨɧɬɚɠɭ 
ɞɟɪɟɜɹɧɧɨɝɨ ɤɚɪɤɚɫɚ, % 3,78 

ɉɨɤɚɡɚɬɟɥɢ ɬɪɭɞɨɜɵɯ ɡɚɬɪɚɬ:  

Ɍɪɭɞɨɡɚɬɪɚɬɵ ɧɚ ɦɨɧɬɚɠ ɞɟɪɟɜɹɧɧɨɝɨ ɤɚɪɤɚɫɚ, ɱɟɥ-ɫɦ 18291,27 

ȼɵɪɚɛɨɬɤɚ ɧɚ ɨɞɧɨɝɨ ɱɟɥɨɜɟɤɚ ɜ ɫɦɟɧɭ, ɦ3 1,2 

ɉɪɨɱɢɟ ɩɨɤɚɡɚɬɟɥɢ ɩɪɨɟɤɬɚ:  

ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɦɟɫ. 14 
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ɁȺɄɅɘЧȿɇɂȿ 
ȼ ɯɨɞɟ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɛɵɥ ɪɚɡɪɚɛɨɬɚɧ ɩɪɨɟɤɬ 

ɜɵɫɨɤɨɷɬɚɠɧɨɝɨ ɞɨɦɚ ɢɡ CLT ɩɚɧɟɥɟɣ ɜ ɝɨɪɨɞɟ Ʉɪɚɫɧɨɹɪɫɤ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɡɚɞɚɧɢɟɦ ɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ. 

Ʉɚɪɤɚɫ ɡɞɚɧɢɹ ɹɜɥɹɟɬɫɹ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦ, ɮɭɧɞɚɦɟɧɬɵ, ɤɨɥɨɧɧɵ 

ɩɟɪɜɨɝɨ ɷɬɚɠɚ ɢ ɹɞɪɨ ɠɟɫɬɤɨɫɬɢ ɜɵɩɨɥɧɟɧ ɢɡ ɠɟɥɟɡɨɛɟɬɨɧɚ, ɜɫɟ ɩɨɫɥɟɞɭɸɳɢɟ 

ɷɬɚɠɢ ɩɨɥɧɨɫɬɶɸ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɵ ɢɡ CLT ɩɚɧɟɥɟɣ ɩɟɪɟɤɪɵɬɢɣ, ɩɨɤɪɵɬɢɣ, ɢ 

ɤɥɟɟɧɵɯ ɤɨɥɨɧɧ. 

Ɍɟɯɧɨɥɨɝɢɢ ɞɟɪɟɜɹɧɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɨɫɬɨɹɧɧɨ ɫɨɜɟɪɲɟɧɫɬɜɭɸɬɫɹ, ɢ 

ɭɠɟ ɫɬɚɧɨɜɢɬɫɹ ɨɱɟɜɢɞɧɵɦ ɬɨɬ ɮɚɤɬ, ɱɬɨ ɫɬɪɨɢɬɶ ɢɡ ɞɟɪɟɜɚ – ɷɬɨ ɜɵɝɨɞɧɨ, 

ɛɵɫɬɪɨ, ɧɚɞɟɠɧɨ ɢ ɛɟɡɨɩɚɫɧɨ. ɋ ɤɚɠɞɵɦ ɝɨɞɨɦ ɩɨɹɜɥɹɸɬɫɹ ɜɫɟ ɧɨɜɵɟ ɪɟɤɨɪɞɵ 

ɜɨɡɜɟɞɟɧɢɹ ɦɧɨɝɨɷɬɚɠɧɵɯ ɡɞɚɧɢɣ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɞɟɪɟɜɹɧɧɵɯ ɩɚɧɟɥɟɣ CLT ɢ 

ɤɥɟɟɧɨɝɨ ɛɪɭɫɚ LVL. 

Ⱦɥɹ ɜɵɛɨɪɚ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɫɯɟɦɵ ɛɵɥɢ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ ɚɧɚɥɨɝɢ 

ɩɨɞɨɛɧɵɯ ɡɞɚɧɢɣ ɢ ɜɵɩɨɥɧɟɧɨ ɫɪɚɜɧɟɧɢɟ ɨɫɧɨɜɧɵɯ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ 

ɜɚɪɢɚɧɬɨɜ ɢɫɩɨɥɧɟɧɢɹ ɤɨɧɫɬɪɭɤɰɢɣ. 

Ȼɵɥɢ ɢ ɪɚɡɪɚɛɨɬɚɧɵ ɨɛɴɟɦɧɨ-ɩɥɚɧɢɪɨɜɨɱɧɵɟ ɪɟɲɟɧɢɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɧɨɪɦɚɬɢɜɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɟɣ, ɚ ɬɚɤɠɟ ɩɪɨɪɚɛɨɬɚɧ ɚɪɯɢɬɟɤɬɭɪɧɵɣ ɨɛɥɢɤ 

ɡɞɚɧɢɹ. 

ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ȼɄɊ ɡɞɚɧɢɟ ɛɵɥɨ ɪɚɫɫɱɢɬɚɧɨ ɧɚ ɡɚɹɜɥɟɧɧɵɟ ɧɚɝɪɭɡɤɢ, 

ɚ ɬɚɤɠɟ ɛɵɥɢ ɩɨɞɨɛɪɚɧɵ ɜɫɟ ɤɨɧɫɬɪɭɤɰɢɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɩɨ 

ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ, ɩɪɨɪɚɛɨɬɚɧɵ ɭɡɥɨɜɵɟ ɫɨɟɞɢɧɟɧɢɹ ɢ ɩɨɞɨɛɪɚɧ 

ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɣ ɜɚɪɢɚɧɬ ɮɭɧɞɚɦɟɧɬɚ. 

Ɍɟɯɧɨɥɨɝɢɹ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɚɢɛɨɥɶɲɭɸ 

ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɪɚɛɨɬ, ɚ ɩɥɨɬɧɚɹ ɜɡɚɢɦɨɭɜɹɡɤɚ ɩɪɨɰɟɫɫɨɜ ɩɨɡɜɨɥɢɥɚ 

ɡɧɚɱɢɬɟɥɶɧɨ ɫɧɢɡɢɬɶ ɧɨɪɦɚɬɢɜɧɭɸ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɱɬɨ 

ɜɚɠɧɨ ɩɪɢ ɬɚɤɢɯ ɡɧɚɱɢɬɟɥɶɧɵɯ ɨɛɴɟɦɚɯ. Ȼɵɥɢ ɨɫɥɨɠɧɟɧɢɹ ɜ ɫɜɹɡɢ ɫ 

ɨɬɫɭɬɫɬɜɢɟɦ ɟɞɢɧɵɯ ɧɨɪɦ ɢ ɪɚɫɰɟɧɨɤ, ɱɬɨ ɜɵɧɭɠɞɚɟɬ ɩɪɢɧɢɦɚɬɶ ɧɨɪɦɵ 

ɩɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɞɪɭɝɢɦ ɫɯɨɠɢɦ ɩɨ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɤɨɧɫɬɪɭɤɰɢɹɦ. 
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Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɬɪɭɞɨɜɵɟ ɪɟɫɭɪɫɵ 

ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɧɟɨɛɯɨɞɢɦɵɦɢ ɭɫɥɨɜɢɹɦɢ ɬɪɭɞɚ, ɧɚɢɦɟɧɶɲɢɟ ɡɚɬɪɚɬɵ ɧɚ 

ɜɪɟɦɟɧɧɵɟ ɞɨɪɨɝɢ ɢ ɤɨɦɦɭɧɢɤɚɰɢɢ, ɚ ɬɚɤ ɠɟ ɫɨɤɪɚɳɟɧɢɟ ɫɪɨɤɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, 

ɢ ɜɪɟɦɹ ɚɪɟɧɞɵ ɤɪɚɧɚ. 

ȼ ɪɚɡɞɟɥɟ ɷɤɨɧɨɦɢɤɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ ɫɦɟɬɧɚɹ 

ɞɨɤɭɦɟɧɬɚɰɢɹ - ɥɨɤɚɥɶɧɵɣ ɫɦɟɬɧɵɣ ɪɚɫɱɟɬ ɧɚ ɜɨɡɜɟɞɟɧɢɟ ɤɚɪɤɚɫɚ ɡɞɚɧɢɹ. 

ɋɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɜɨɡɜɟɞɟɧɢɹ ɤɚɪɤɚɫɚ ɩɨ ɫɨɫɬɨɹɧɢɸ ɜ ɰɟɧɚɯ 4 ɤɜ. 2020 ɝ. 

ɫɨɫɬɚɜɥɹɟɬ 657 261 321 ɪɭɛ. 
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ɉɊɂɅɈɀȿɇɂȿ Ⱥ 

Ⱥ.1 Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɧɚɪɭɠɧɨɣ ɫɬɟɧɵ 
 

Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɧɚɪɭɠɧɨɣ ɫɬɟɧɵ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɜɵɛɨɪɟ 
ɬɨɥɳɢɧɵ ɭɬɟɩɥɢɬɟɥɹ ɢ ɨɛɟɫɩɟɱɟɧɢɹ ɬɪɟɛɭɟɦɨɝɨ ɭɪɨɜɧɹ ɤɨɦɮɨɪɬɧɨɫɬɢ. ɋɨɫɬɚɜ 
ɧɚɪɭɠɧɨɣ ɫɬɟɧɵ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 3. Ɍɟɩɥɨɮɢɡɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɦɚɬɟɪɢɚɥɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2. 

Ɋɚɫɱɟɬ ɩɪɨɢɡɜɨɞɢɦ ɫɨɝɥɚɫɧɨ ɬɪɟɛɨɜɚɧɢɹɦ ɋɉ 50.13330.2012 «Ɍɟɩɥɨɜɚɹ 
ɡɚɳɢɬɚ ɡɞɚɧɢɣ» [33], ȽɈɋɌ 30494-2011 «Ɂɞɚɧɢɹ ɠɢɥɵɟ ɢ ɨɛɳɟɫɬɜɟɧɧɵɟ. 
ɉɚɪɚɦɟɬɪɵ ɦɢɤɪɨɤɥɢɦɚɬɚ ɜ ɩɨɦɟɳɟɧɢɹɯ 

Ʉɥɢɦɚɬɢɱɟɫɤɢ ɩɚɪɚɦɟɬɪɵ ɪɚɣɨɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ: 

Ɋɚɣɨɧ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

Ʉɥɢɦɚɬɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɯɨɥɨɞɧɨɝɨ 
ɩɟɪɢɨɞɚ ɝɨɞɚ 

Ɂɧɚɱɟɧɢɟ 
ɩɚɪɚɦɟɬɪɨɜ 

Ʉɪɚɫɧɨɹɪɫɤ 

Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɧɚɢɛɨɥɟɟ ɯɨɥɨɞɧɵɯ 
ɫɭɬɨɤ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,92, °ɋ 

-39 

Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɧɚɢɛɨɥɟɟ ɯɨɥɨɞɧɨɣ 
ɩɹɬɢɞɧɟɜɤɢ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,92, °ɋ (tɧ) 

-37 

ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ, ɫɭɬ/ɝɨɞ, ɩɟɪɢɨɞɚ ɫɨ 
ɫɪɟɞɧɟɫɭɬɨɱɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɨɡɞɭɯɚ < 8, 
ɫɭɬ (zɨɬ) 

233 

ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɩɟɪɢɨɞɚ ɫɨ ɫɪɟɞɧɟɣ 
ɫɭɬɨɱɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɨɡɞɭɯɚ ɧɢɠɟ ɢɥɢ 
ɪɚɜɧɨɣ 8 °ɋ, (tɨɬ °ɋ) 

-6,7 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɢɡ ɫɪɟɞɧɢɯ ɫɤɨɪɨɫɬɟɣ ɜɟɬɪɚ ɩɨ 
ɪɭɦɛɚɦ ɡɚ ɹɧɜɚɪɶ, ɦ/ɫ 

4,1 

ɉɪɟɨɛɥɚɞɚɸɳɟɟ ɧɚɩɪɚɜɥɟɧɢɟ ɜɟɬɪɚ ɡɚ 
ɞɟɤɚɛɪɶ – ɮɟɜɪɚɥɶ 

ɘɁ 

Ɋɚɫɱɟɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ 
tɜ 

21 

Ɉɩɬɢɦɚɥɶɧɚɹ ɪɚɫɱɟɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ 
ɜɧɭɬɪɢ ɩɨɦɟɳɟɧɢɹ tɨɬɩ °ɋ 

20 

 

Ƚɪɚɞɭɫɨ-ɫɭɬɤɢ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ ȽɋɉɈ, °ɋ ∙ɫɭɬ ɨɩɪɟɞɟɥɹɟɦ ɩɨ 
ɮɨɪɦɭɥɟ  
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. . . .( ) ,в ɨɬ ɩеɪ ɨɬ ɩеɪȽСɈɉ t t z  
 

                                       (Ⱥ1) 

 

ɝɞɟ . .ɨɬ ɩеɪz – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ, ɫɭɬ/ɝɨɞ, ɩɨ [2, 
ɬɚɛɥ. 3.1], 

вt  – ɪɚɫɱёɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ, °ɋ, 

. .ɨɬ ɩеɪt – ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɩɟɪɢɨɞɚ ɫɨ ɫɪɟɞɧɟɣ ɫɭɬɨɱɧɨɣ 
ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɨɡɞɭɯɚ ɧɢɠɟ ɢɥɢ ɪɚɜɧɨɣ 8°ɋ ɩɨ [2, ɬɚɛɥ. 3.1]. 

ɉɪɢɧɢɦɚɟɦ: . .ɨɬ ɩеɪz
= 233 ɫɭɬ./ɝɨɞ; вt  = 21°ɋ; . .ɨɬ ɩеɪt

= - 6,7°ɋ. 

ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɟ ɜ ɮɨɪɦɭɥɭ (Ⱥ1), ɩɨɥɭɱɚɟɦ  

ȽɋɈɉ=(21+6,7) 233=6454 °ɋ ∙ɫɭɬ/ɝɨɞ. 

ɉɪɢɧɢɦɚɟɦ ȽɋɈɉ= 6454°ɋ ∙ɫɭɬ/ɝɨɞ. 

 

Ɋɢɫɭɧɨɤ А1 – ɍɡɟɥ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɫ ɤɪɚɣɧɟɣ ɤɨɥɨɧɧɨɣ 
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Ɍɚɛɥɢɰɚ Ⱥ1 – Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɚɬɟɪɢɚɥɨɜ 

ɇɨɦɟɪ 
ɫɥɨɹ ɇɚɢɦɟɧɨɜɚɧɢɟ 

Ɍɨɥɳɢɧɚ 

ɫɥɨɹ δ, ɦ 

ɉɥɨɬɧɨɫɬɶ 
ɦɚɬɟɪɢɚɥɚ γ 

ɤɝ/ɦ3  

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ 

λ, ȼɬ/(ɦ2· ɋ) 

1 2 3 4 5 

1 
Ɏɢɛɪɨɰɟɦɟɧɬɧɚɹ ɫɚɣɞɢɧɝ-

ɩɚɧɟɥɶ LATONIT 
0,008 1650 0,22 

2 
ɍɬɟɩɥɢɬɟɥɶ Rockwool 

Ɏɚɫɚɞ Ȼɚɬɬɫ 
δ 130 0,038 

3 

ȼɟɬɪɨɜɥɚɝɨɡɚɳɢɬɚɧɚɹ 

ɩɚɪɨɩɪɨɧɢɰɚɟɦɚɹ 

ɦɟɦɛɪɚɧɚ «ɂɡɨɫɩɚɧ Ⱥ» 

0.001 - 0,045 

4 Ⱦɟɪɟɜɹɧɧɚɹ ɩɚɧɟɥɶ CLT 0,2 650 0,13 

5 ȼɨɡɞɭɲɧɵɣ ɡɚɡɨɪ  0,05 - - 

6 Ƚɢɩɫɨɤɚɪɬɨɧ 0,014 800 0,15 

 

Ɋɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ 0
ɬɪR , ɦ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ  ܴ଴ = ଵఈ˅ + ܴˍ + ଵఈː                                                                                                                     (Ⱥ2) 

ɝɞɟ  ܴˍ - ɬɪɟɛɭɟɦɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɤɨɧɫɬɪɭɤɰɢɢ, 

2( ) /м С ȼɬ   

Ɍɟɪɦɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ R ɦ °ɋ/ ȼɬ, ɫɥɨɹ ɦɧɨɝɨɫɥɨɣɧɨɣ 

ɤɨɧɫɬɪɭɤɰɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: ܴ𝑖 = ఋ𝜆                                                                                                                                    (Ⱥ3) 

λ - ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ, ȼɬ/(ɦ °ɋ), ߜ- ɬɨɥɳɢɧɚ ɫɥɨɹ, ɦ 

ɉɪɢɧɢɦɚɟɦ αɜ = 8,7 Bɬ/(ɦ2·°C); αɧ = 23 Bɬ/(ɦ2·°C), 

ɂɡ ɮɨɪɦɭɥɵ (Ⱥ3) ɜɵɪɚɠɚɟɦ ɬɪɟɛɭɟɦɭɸ ɬɨɥɳɢɧɭ ɭɬɟɩɥɢɬɟɥɹ ɭɬ , ɫɦ 

ɩɨɥɭɱɚɟɦ ɮɨɪɦɭɥɭ: 
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˕˖ߜ = ቆܴ଴̞˓ − ቀ ଵఈ˅ + ܴ𝐶௅் + ܴ௨ + ܴ˅ + ܴˆ + ଵఈːቁቇ ∙ ˕˖ߣ = ቀ͵ − ቀ ͳͅ,͹ + ͳ,ͷ͵ͺ + Ͳ,Ͳʹʹ +Ͳ,ʹ + Ͳ,Ͳͻ͵ + ͳʹ͵ ቁ · Ͳ,Ͳ͵ͺቁ =0,0375=37,5  ɦɦ 

 ɝɞɟ αɜ - ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɨɝɪɚɠɞɚɸɳɢɯ 

ɤɨɧɫɬɪɭɤɰɢɣ, ȼɬ/( ɦ2°ɋ), ɞɥɹ ɫɬɟɧ αɜ = 8,7 ȼɬ/( ɦ2°ɋ) ɫɨɝɥɚɫɧɨ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ 

[ɋɉ 50], 

αɧ - ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɧɚɪɭɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɨɝɪɚɠɞɚɸɳɢɯ 

ɤɨɧɫɬɪɭɤɰɢɣ ɞɥɹ ɭɫɥɨɜɢɣ ɯɨɥɨɞɧɨɝɨ ɩɟɪɢɨɞɚ, ȼɬ/ɦ2•°ɋ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ 

ɬɚɛɥɢɰɟ 6 [ɋɉ 50], ܴ଴̞˓ – ɬɟɪɦɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɞɥɹ ɫɬɟɧ, ɦ2∙°ɋ/ȼ ܴ𝐶௅்- ɬɟɪɦɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɤɥɟɟɧɨɣ ɞɪɟɜɟɫɢɧɵ, ɦ2∙°ɋ/ȼɬ, ܴ௨ - ɬɟɪɦɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɜɟɬɪɨ-ɜɥɚɝɨɡɚɳɢɬɧɨɣ ɩɚɪɨɩɪɨɧɢɰɚɟɦɨɣ 

ɦɟɦɛɪɚɧɵ «ɂɡɨɫɩɚɧ Ⱥ», ɦ2°ɋ/ ȼɬ, ܴ˅- ɬɟɪɦɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɜɨɡɞɭɲɧɨɣ ɩɪɨɫɥɨɣɤɢ, ɦ2∙°ɋ/ȼɬ; ܴˆ − ɬɟɪɦɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ȽɄɅ; ߣ˖˕  – ɪɚɫɱɟɬɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɯ 

ɩɥɢɬ, ȼɬ/(ɦ2°ɋ).. 

 

ɉɪɢɧɢɦɚɟɦ ɬɨɥɳɢɧɭ ɭɬɟɩɥɢɬɟɥɹ 40 ɦɦ.  

Ⱥ.2 Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɩɨɤɪɵɬɢɹ 
 

Ɍɚɛɥɢɰɚ Ⱥ2– Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɚɬɟɪɢɚɥɨɜ 

ɇɨɦɟɪ 

ɫɥɨɹ ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ɍɨɥɳɢɧɚ 

ɫɥɨɹ δ, ɦ 

ɉɥɨɬɧɨɫɬɶ 

ɦɚɬɟɪɢɚɥɚ γ 
ɤɝ/ɦ3  

Ʉɨɷɮɮɢɰɢɟɧɬ 

ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ 
λ, ȼɬ/(ɦ2· ɋ) 

1 2 3 4 5 

1 Ⱦɟɪɟɜɹɧɧɚɹ ɩɚɧɟɥɶ CLT 0,2 650 0,13 
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2 

Ƚɢɞɪɨɢɡɨɥɹɰɢɨɧɧɵɣ ɫɥɨɣ 

«ɍɧɢɮɥɟɤɫ ɉ 

Ɍɟɯɧɨɇɢɤɨɥɶ» 

0.003 2,8 0,17 

3 

ɉɥɢɬɵ 

ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɟ 

LOGICPIR ɉɪɨɮ Ɏ/Ɏ 

δ 30 0,021 

4 
ɍɤɥɨɧɧɨ ɨɛɪɚɡɭɸɳɢɣ 

ɫɥɨɣ ɢɡ ɤɟɪɚɦɡɢɬɚ Ɇ250   
0,2 250 0,19 

4 
ɉɨɥɢɦɟɪɧɚɹ ɦɟɦɛɪɚɧɚ 

LOGICROOF V-GR FB 
0,0015   

 

Ƚɪɚɞɭɫɨ-ɫɭɬɤɢ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ ȽɋɉɈ, °ɋ ∙ɫɭɬ ɨɩɪɟɞɟɥɹɟɦ ɩɨ 

ɮɨɪɦɭɥɟ (Ⱥ1) ɢ ɪɚɜɧɚ  

ȽɋɈɉ=(21+6,7) 233=6454 °ɋ ∙ɫɭɬ/ɝɨɞ. 

Ɋɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ 0
ɬɪR , ɦ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ (Ⱥ2) 

Ɍɟɪɦɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ R ɦ °ɋ/ ȼɬ, ɫɥɨɹ ɦɧɨɝɨɫɥɨɣɧɨɣ 

ɤɨɧɫɬɪɭɤɰɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (Ⱥ3) 

Ɉɩɪɟɞɟɥɹɟɦ ɬɟɪɦɢɱɟɫɤɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɤɚɠɞɨɝɨ ɫɥɨɦɹ ɦɧɨɝɨɥɫɨɧɨɣ 

ɤɨɧɫɬɪɭɤɰɢɢ ɩɨ ɮɨɪɦɭɥɟ (Ⱥ3) 

ɂɡ ɮɨɪɦɭɥɵ (Ⱥ3) ɜɵɪɚɠɚɟɦ ɬɪɟɛɭɟɦɭɸ ɬɨɥɳɢɧɭ ɭɬɟɩɥɢɬɟɥɹ ɭɬ , ɫɦ 

ɩɨɥɭɱɚɟɦ ɮɨɪɦɭɥɭ: 

˕˖ߜ  = ቆܴ଴̞˓ − ( ͳߙ˅ + ܴ𝐶௅் + ܴ௨ + ͳߙː)ቇ ∙ ˕˖ߣ = ቆͶ.ͳ − ቆ ͳͅ,͹ + ͳ,ͷ͵ͺ + Ͳ,Ͳͳ͹͸ + ͳʹ͵ ቇ · Ͳ,Ͳʹͳቇ= Ͳ,ͲͷͲͳ 

 

ɉɪɢɧɢɦɚɟɦ ɬɨɥɳɢɧɭ ɭɬɟɩɥɢɬɟɥɹ 55 ɦɦ. 
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ɉɊɂɅɈɀȿɇɂȿ Ȼ 
 

Ɍɚɛɥɢɰɚ Ȼ1 - ɋɩɟɰɢɮɢɤɚɰɢɹ ɡɚɩɨɥɧɟɧɢɹ ɨɤɨɧɧɵɯ ɢ ɞɜɟɪɧɵɯ ɩɪɨɟɦɨ 

Ɇɚɪɤɚ 
ɩɨɡ. Ɉɛɨɡɧɚɱɟɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ Ʉɨɥ-ɜɨ ɉɪɢɦɟɱɚɧɢɟ 

Ɉɤɧɚ 

Ɉɤ1 ȽɈɋɌ 30674-99 
Ɉɉ Ɉɋɉ ȼ2 1770-1760 
(4Ɇ1-10-4Ɇ1-10-4Ɇ1) 670  

Ɉɤ2 ȽɈɋɌ 30674-99 
Ɉɉ Ɉɋɉ ȼ2 1470-1160 
(4Ɇ1-10-4Ɇ1-10-4Ɇ1) 25  

Ɉɤ3 ȽɈɋɌ 30674-99 
Ɉɉ Ɉɋɉ ȼ2 1470-1760 
(4Ɇ1-10-4Ɇ1-10-4Ɇ1) 240  

Ⱦɜɟɪɢ 

Ⱦɇ1 ȽɈɋɌ 31173-2016 Ⱦɇ 24-13 ɉɍ 5  

Ⱦɇ2 ȽɈɋɌ 31173-2014 Ȼɋ 21-6 240  

Ⱦȼ1 Ʉɚɬɚɥɨɝ 
Ȼɭɥɶɞɨɪɫ Standart 70 

(R12) 21-9 
220  

Ⱦȼ2 ȽɈɋɌ 475-2016 ȾȽ 21-7 345  

Ⱦȼ3 ȽɈɋɌ 475-2016 Ⱦȼ 24-13 5  

Ⱦȼ4 ȽɈɋɌ 475-2016 ȾɈ 21-9 3  

Ⱦȼ5 ȽɈɋɌ 475-2016 ȾɉɆ 21-9 1  

Ⱦȼ6 Ʉɚɬɚɥɨɝ 
Symetric Scorrio V1 

Wenge 21-9 
504  

Ⱦȼ7 Ʉɚɬɚɥɨɝ ȾȽ X-Line əɫɟɧɶ 21-9 240  
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ɉɊɂɅɈɀȿɇɂȿ ȼ 
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ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈȼȺɇɇɕХ ɂɋɌɈЧɇɂɄɈȼ 
 

1. ɉɨɫɬɚɧɨɜɥɟɧɢɟ ɉɪɚɜɢɬɟɥɶɫɬɜɚ ɊɎ ɨɬ 16 ɮɟɜɪɚɥɹ 2008 ɝ. № 87 «Ɉ 
ɫɨɫɬɚɜɟ ɪɚɡɞɟɥɨɜ ɩɪɨɟɤɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɢ ɬɪɟɛɨɜɚɧɢɹɯ ɤ ɢɯ ɫɨɞɟɪɠɚɧɢɸ»; 

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

3. ɋɉ.20.13330.2011 «ɇɚɝɪɭɡɤɢ ɢ ɜɨɡɞɟɣɫɬɜɢɹ». 
4. ɋɉ 64.13330.2017 «Ⱦɟɪɟɜɹɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ». 
5. https://www.pslcomp.ru/clt-tehnologiya-stroitelstva-derevyannyh-

domov 
6. ɋɉ 54.13330.2016 «Ɂɞɚɧɢɹ ɠɢɥɵɟ ɦɧɨɝɨɤɜɚɪɬɢɪɧɵɣ. 

Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 31-01-2003». 
7. ɋɉ 118.13330.2012* «Ɉɛɳɟɫɬɜɟɧɧɵɟ ɡɞɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ»; 
8. ɉɉȻ 01-03 «ɉɪɚɜɢɥɚ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ Ɋɨɫɫɢɣɫɤɨɣ 

Ɏɟɞɟɪɚɰɢɢ»; 
9. ɋɉ 12.13130.2009 «Ɉɩɪɟɞɟɥɟɧɢɟ ɤɚɬɟɝɨɪɢɣ ɩɨɦɟɳɟɧɢɣ, ɡɞɚɧɢɣ ɢ 

ɧɚɪɭɠɧɵɯ ɭɫɬɚɧɨɜɨɤ ɩɨ ɜɡɪɵɜɨɩɨɠɚɪɧɨɣ ɢ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ»; 
10. ɋɉ 1.13130.2009 «ɗɜɚɤɭɚɰɢɨɧɧɵɟ ɩɭɬɢ ɢ ɜɵɯɨɞɵ»; 
11. ɋɉ 7.13130.2009 «Ɉɬɨɩɥɟɧɢɟ, ɜɟɧɬɢɥɹɰɢɹ ɢ 

ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɟ»; 
12. ɋɉ 30.13330.2016 «ȼɧɭɬɪɟɧɧɢɣ ɜɨɞɨɩɪɨɜɨɞ ɢ ɤɚɧɚɥɢɡɚɰɢɹ 

ɡɞɚɧɢɣ»; 
13. ȽɈɋɌ 22011-95 «Ʌɢɮɬɵ ɩɚɫɫɚɠɢɪɫɤɢɟ ɢ ɝɪɭɡɨɜɵɟ. Ɍɟɯɧɢɱɟɫɤɢɟ 

ɭɫɥɨɜɢɹ»; 
14. ȽɈɋɌ 30247.0-94 «Ʉɨɧɫɬɪɭɤɰɢɢ ɫɬɪɨɢɬɟɥɶɧɵɟ. Ɇɟɬɨɞɵ 

ɢɫɩɵɬɚɧɢɣ ɧɚ ɨɝɧɟɫɬɨɣɤɨɫɬɶ. Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ»; 
15. ȽɈɋɌ 30247.1-94 «Ʉɨɧɫɬɪɭɤɰɢɢ ɫɬɪɨɢɬɟɥɶɧɵɟ. Ɇɟɬɨɞɵ 

ɢɫɩɵɬɚɧɢɣ ɧɚ ɨɝɧɟɫɬɨɣɤɨɫɬɶ. ɇɟɫɭɳɢɟ ɢ ɨɝɪɚɠɞɚɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ»;  
16. ȽɈɋɌ 30247.2-97 «Ʉɨɧɫɬɪɭɤɰɢɢ ɫɬɪɨɢɬɟɥɶɧɵɟ. Ɇɟɬɨɞɵ 

ɢɫɩɵɬɚɧɢɣ ɧɚ ɨɝɧɟɫɬɨɣɤɨɫɬɶ. Ⱦɜɟɪɢ ɢ ɜɨɪɨɬɚ»;  
17. ȽɈɋɌ Ɋ 53308-2009 «Ʉɨɧɫɬɪɭɤɰɢɢ ɫɬɪɨɢɬɟɥɶɧɵɟ. 

ɋɜɟɬɨɩɪɨɡɪɚɱɧɵɟ ɨɝɪɚɠɞɚɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɡɚɩɨɥɧɟɧɢɹ ɩɪɨɟɦɨɜ. Ɇɟɬɨɞ 
ɢɫɩɵɬɚɧɢɣ ɧɚ ɨɝɧɟɫɬɨɣɤɨɫɬɶ»; 

18. ȽɈɋɌ 6266-97 «Ʌɢɫɬɵ ɝɢɩɫɨɤɚɪɬɨɧɧɵɟ. Ɍɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ»; 
19. ȽɈɋɌ 30247.0-94 «Ʉɨɧɫɬɪɭɤɰɢɢ ɫɬɪɨɢɬɟɥɶɧɵɟ. Ɇɟɬɨɞɵ 

ɢɫɩɵɬɚɧɢɣ ɧɚ ɨɝɧɟɫɬɨɣɤɨɫɬɶ. Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ»; 
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20. ȽɈɋɌ 30247.1-94 «Ʉɨɧɫɬɪɭɤɰɢɢ ɫɬɪɨɢɬɟɥɶɧɵɟ. Ɇɟɬɨɞɵ 
ɢɫɩɵɬɚɧɢɣ ɧɚ ɨɝɧɟɫɬɨɣɤɨɫɬɶ. ɇɟɫɭɳɢɟ ɢ ɨɝɪɚɠɞɚɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ»;  

21. ȽɈɋɌ 30247.2-97 «Ʉɨɧɫɬɪɭɤɰɢɢ ɫɬɪɨɢɬɟɥɶɧɵɟ. Ɇɟɬɨɞɵ 
ɢɫɩɵɬɚɧɢɣ ɧɚ ɨɝɧɟɫɬɨɣɤɨɫɬɶ. Ⱦɜɟɪɢ ɢ ɜɨɪɨɬɚ»;  

22. ȽɈɋɌ Ɋ 53308-2009 «Ʉɨɧɫɬɪɭɤɰɢɢ ɫɬɪɨɢɬɟɥɶɧɵɟ. 
ɋɜɟɬɨɩɪɨɡɪɚɱɧɵɟ ɨɝɪɚɠɞɚɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɡɚɩɨɥɧɟɧɢɹ ɩɪɨɟɦɨɜ. Ɇɟɬɨɞ 
ɢɫɩɵɬɚɧɢɣ ɧɚ ɨɝɧɟɫɬɨɣɤɨɫɬɶ»; 

23. https://www.latonit.ru/about/news/ognevye-ispytaniya-
fibrotsementnykh-plit-latonit/ 

24. ɋɇɢɉ 35-01-2001 «Ⱦɨɫɬɭɩɧɨɫɬɶ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɞɥɹ 
ɦɚɥɨɦɨɛɢɥɶɧɵɯ ɝɪɭɩɩ ɧɚɫɟɥɟɧɢɹ»; 

25. ȽɈɋɌ 30674-99 «Ȼɥɨɤɢ ɨɤɨɧɧɵɟ ɢɡ ɩɨɥɢɜɢɧɢɥɯɥɨɪɢɞɧɵɯ 
ɩɪɨɮɢɥɟɣ. Ɍɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ». 

26. ɋɉ 29.133330.2011 «ɉɨɥɵ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 
2.03.13-88». 

27. ɋɉ 71.13330.2017 «ɂɡɨɥɹɰɢɨɧɧɵɟ ɢ ɨɬɞɟɥɨɱɧɵɟ ɩɨɤɪɵɬɢɹ». 
28. ɋɉ 17.13330.2017 «Ʉɪɨɜɥɹ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 

II -26-76». 
29. ɋɉ 131.13330.2012 «ɋɬɪɨɢɬɟɥɶɧɚɹ ɤɥɢɦɚɬɨɥɨɝɢɹ». 
30. ȽɈɋɌ Ɋ 21.1101-2009 «Ɉɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɟɤɬɧɨɣ ɢ 

ɪɚɛɨɱɟɣ ɞɨɤɭɦɟɧɬɚɰɢɢ»; 
31. ɋɇɢɉ 2.01.01-85* «ɇɚɝɪɭɡɤɢ ɢ ɜɨɡɞɟɣɫɬɜɢɹ» 
32. ɋɉ 14.13330.2018 «ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɜ ɫɟɣɫɦɢɱɟɫɤɢɯ ɪɚɣɨɧɚɯ» 
33. ɋɉ 50.13330.2012 «Ɍɟɩɥɨɜɚɹ ɡɚɳɢɬɚ ɡɞɚɧɢɣ»; 
34. ɋɉ.24.13330.2011 «ɋɜɚɣɧɵɟ ɮɭɧɞɚɦɟɧɬɵ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ 

ɪɟɞɚɤɰɢɹ ɋɇɢɉ 2.02.03-85 (ɫ Ɉɩɟɱɚɬɤɨɣ, ɫ ɂɡɦɟɧɟɧɢɹɦɢ №1,2,3)» 
35. ɋɉ 63.13330.2012 «Ȼɟɬɨɧɧɵɟ ɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ. 

Ɉɫɧɨɜɧɵɟ ɩɨɥɨɠɟɧɢɹ. ɋɇɢɉ 52-01-2003» 
36. ɋɟɪɢɹ 1.011.1-10 ȼɵɩɭɫɤ 1. ɑɚɫɬɶ 1. ɋɜɚɢ ɰɟɥɶɧɵɟ ɫɩɥɨɲɧɨɝɨ 

ɤɜɚɞɪɚɬɧɨɝɨ ɫɟɱɟɧɢɹ ɫ ɧɟɧɚɩɪɹɝɚɟɦɨɣ ɚɪɦɚɬɭɪɨɣ. Ɋɚɛɨɱɢɟ ɱɟɪɬɟɠɢ. 
37. ȽɈɋɌ 34028-2016 «ɉɪɨɤɚɬ ɚɪɦɚɬɭɪɧɵɣ ɞɥɹ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ 

ɤɨɧɫɬɪɭɤɰɢɣ. Ɍɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ». 
38. ȽɈɋɌ 20850-2014 Ʉɨɧɫɬɪɭɤɰɢɢ ɞɟɪɟɜɹɧɧɵɟ ɤɥɟɟɧɵɟ ɧɟɫɭɳɢɟ. 

Ɉɛɳɢɟ ɬɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ; 
39. ɋɇɢɉ 12-03-2001 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ. ɑɚɫɬɶ 1. 

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

41. ɋɉ 48.13330.2011 «Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ». 
42. ȽɈɋɌ 21779-82 ɋɢɫɬɟɦɚ ɨɛɟɫɩɟɱɟɧɢɹ ɬɨɱɧɨɫɬɢ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ 

ɩɚɪɚɦɟɬɪɨɜ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ. 
43. ɊȾ-11-06-2007 Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɨ ɩɨɪɹɞɤɟ 

ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɟɤɬɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ ɝɪɭɡɨɩɨɞɴɟɦɧɵɦɢ ɦɚɲɢɧɚɦɢ ɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɤɚɪɬ ɩɨɝɪɭɡɨɱɧɨ-ɪɚɡɝɪɭɡɨɱɧɵɯ ɪɚɛɨɬ ȼɜɟɞ. 01.07.2007. – 
Ɇɨɫɤɜɚ: ɋɬɚɧɞɚɪɬɢɧɮɨɪɦ, 2007.  

44. ɋɌɈ 43.29.19 ɍɫɥɨɜɧɵɟ ɨɛɨɡɧɚɱɟɧɢɹ ɢɡɨɛɪɚɠɚɟɦɵɟ ɧɚ 
ɫɬɪɨɣɝɟɧɩɥɚɧɟ. 

45. Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɤ ɤɭɪɫɨɜɨɦɭ ɩɪɨɟɤɬɭ «ɉɪɨɟɤɬ 
ɨɪɝɚɧɢɡɚɰɢɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ» Ʉɪɚɫɧɨɹɪɫɤ ɂɉɄ ɋɎɍ 2009. 

46. Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɤ ɩɪɚɤɬɢɱɟɫɤɢɦ ɡɚɧɹɬɢɹɦ, ɤɭɪɫɨɜɨɦɭ ɢ 
ɞɢɩɥɨɦɧɨɦɭ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɞɥɹ ɫɬɭɞɟɧɬɨɜ ɫɩɟɰɢɚɥɶɧɨɫɬɢ 27102 
«ɉɪɨɦɵɲɥɟɧɧɨɟ ɝɪɚɠɞɚɧɫɤɨɟ ɫɬɪɨɢɬɟɥɶɫɬɜɨ», Ɋɚɡɪɚɛɨɬɤɚ ɫɬɪɨɢɬɟɥɶɧɵɯ 
ɝɟɧɟɪɚɥɶɧɵɯ ɩɥɚɧɨɜ. Ʉɪɚɫɧɨɹɪɫɤ ɋɎɍ 2007. 

47. ȽɈɋɌ 12.1.004-91 «ɋɋɋȻɌ. ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ. Ɉɛɳɢɟ 
ɬɪɟɛɨɜɚɧɢɹ»; 

48. ȽɈɋɌ Ɋ 12.4.026.2015 «ɋɋɋȻɌ. ɐɜɟɬɚ ɫɢɝɧɚɥɶɧɵɟ, ɡɧɚɤɢ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɪɚɡɦɟɬɤɚ ɫɢɝɧɚɥɶɧɚɹ»; 

49. ɆȾɋ 12-43.2008 «ɇɨɪɦɢɪɨɜɚɧɢɟ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ»; 

50. ȽɈɋɌ 32415-2013 «Ɍɪɭɛɵ ɧɚɩɨɪɧɵɟ ɢɡ ɬɟɪɦɨɩɥɚɫɬɨɜ ɢ 
ɫɨɟɞɢɧɢɬɟɥɶɧɵɟ ɞɟɬɚɥɢ ɤ ɧɢɦ ɞɥɹ ɫɢɫɬɟɦ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢ ɨɬɨɩɥɟɧɢɹ. 
Ɉɛɳɢɟ ɬɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ»; 

51. Ⱦɢɤɦɚɧ Ʌ.Ƚ. Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ: ɭɱɟɛ. Ⱦɥɹ 
ɫɬɪɨɢɬ. ȼɭɡɨɜ/Ʌ.Ƚ.Ⱦɢɤɦɚɧ.-Ɇ.:Ⱥɋȼ,2002.-512 ɫ.; 

52. ɍɩɪɚɜɥɟɧɢɟ Ɏɟɞɟɪɚɥɶɧɨɣ ɫɥɭɠɛɵ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɫɬɚɬɢɫɬɢɤɢ ɩɨ 
Ʉɪɚɫɧɨɹɪɫɤɨɦɭ ɤɪɚɸ, Ɋɟɫɩɭɛɥɢɤɟ ɏɚɤɚɫɢɢ ɢ Ɋɟɫɩɭɛɥɢɤɟ Ɍɵɜɚ. 
[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: https://krasstat.gks.ru/; 

53. Ʉɨɧɰɟɩɰɢɹ ɩɪɨɝɪɚɦɦɵ ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɡɜɢɬɢɹ 
ɝ.Ʉɪɚɫɧɨɹɪɫɤɚ (ɜ ɭɫɥɨɜɢɹɯ Ʉɪɚɫɧɨɹɪɫɤɨɣ Ⱥɝɥɨɦɟɪɚɰɢɢ). [ɗɥɟɤɬɪɨɧɧɵɣ 
ɪɟɫɭɪɫ].https://zinref.ru/000_uchebniki/04600_raznie_3/783_lekcii_raznie_24/179
.htm#:~:text=Ʉɪɚɫɧɨɹɪɫɤ%20–%20ɫɨɜɪɟɦɟɧɧɵɣ%20ɞɟɥɨɜɨɣ%20ɤɭɥɶɬɭɪɧɨ-
ɢɫɬɨɪɢɱɟɫɤɢɣ,ɝɨɪɨɞ%20ɢɧɧɨɜɚɰɢɣ%2C%20ɩɚɪɬɧɟɪɫɬɜɚ%20ɢ%20ɫɨɝɥɚɫɢɹ 

54. ȿɞɢɧɵɣ ɪɟɫɭɪɫ ɡɚɫɬɪɨɣɳɢɤɨɜ. [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. Ɋɟɠɢɦ 
ɞɨɫɬɭɩɚ:https://erzrf.ru/?region=krasnoyarskiy-
kray&regionKey=143082001&costType=1 

55. №421/ɩɪ ɨɬ 04 ɚɜɝɭɫɬɚ 2020 ɝ. «Ɇɟɬɨɞɢɤɚ ɨɩɪɟɞɟɥɟɧɢɹ ɫɦɟɬɧɨɣ 
ɫɬɨɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɪɟɤɨɧɫɬɪɭɤɰɢɢ, ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ, ɫɧɨɫɚ 
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ɨɛɴɟɤɬɨɜ ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɪɚɛɨɬ ɩɨ ɫɨɯɪɚɧɟɧɢɸ ɨɛɴɟɤɬɨɜ 
ɤɭɥɶɬɭɪɧɨɝɨ ɧɚɫɥɟɞɢɹ (ɩɚɦɹɬɧɢɤɨɜ ɢɫɬɨɪɢɢ ɢ ɤɭɥɶɬɭɪɵ) ɧɚɪɨɞɨɜ Ɋɨɫɫɢɣɫɤɨɣ 
Ɏɟɞɟɪɚɰɢɢ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ»; 

56. ɉɢɫɶɦɨ Ɇɢɧɫɬɪɨɹ ɊɎ ɨɬ 2.11.2020 №44016-ɂɎ/09 «Ɉ 
ɪɟɤɨɦɟɧɞɭɟɦɨɣ ɜɟɥɢɱɢɧɟ ɢɧɞɟɤɫɨɜ ɢɡɦɟɧɟɧɢɹ ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜ IV ɤɜɚɪɬɚɥɟ 2-2- ɝɨɞɚ, ɜ ɬɨɦ ɱɢɫɥɟ ɜɟɥɢɱɢɧɟ ɢɧɞɟɤɫɨɜ 
ɢɡɦɟɧɟɧɢɹ ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ, ɢɧɞɟɤɫɨɜ 
ɢɡɦɟɧɟɧɢɹ ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ ɩɪɨɟɤɬɧɵɯ ɢ ɢɡɵɫɤɚɬɟɥɶɫɤɢɯ ɪɚɛɨɬ»; 

57. ɉɪɢɤɚɡ ɨɬ 21 ɞɟɤɚɛɪɹ 2020 №812/ɩɪ «Ɉɛ ɭɬɜɟɪɠɞɟɧɢɢ ɦɟɬɨɞɢɤɢ 
ɩɨ ɪɚɡɪɚɛɨɬɤɟ ɢ ɩɪɢɦɟɧɟɧɢɸ ɧɨɪɦɚɬɢɜɧɵɯ ɧɚɤɥɚɞɧɵɯ ɪɚɫɯɨɞɨɜ ɩɪɢ 
ɨɩɪɟɞɟɥɟɧɢɢ ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɪɟɤɨɧɫɬɪɭɤɰɢɢ, 
ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ, ɫɧɨɫɚ ɨɛɴɟɤɬɨɜ ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ»; 

58. ɉɪɢɤɚɡ ɨɬ 11 ɞɟɤɚɛɪɹ 2020 №774/ɩɪ «Ɉɛ ɭɬɜɟɪɠɞɟɧɢɢ ɦɟɬɨɞɢɤɢ 
ɩɨ ɪɚɡɪɚɛɨɬɤɟ ɢ ɩɪɢɦɟɧɟɧɢɸ ɧɨɪɦɚɬɢɜɨɜ ɫɦɟɬɧɨɣ ɩɪɢɛɵɥɢ ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ 
ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɪɟɤɨɧɫɬɪɭɤɰɢɢ, ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ, 
ɫɧɨɫɚ ɨɛɴɟɤɬɨɜ ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ»; 

59. ɉɪɢɤɚɡ ɨɬ 19 ɢɸɧɹ 2020 №332/ɩɪ «Ɉɛ ɭɬɜɟɪɠɞɟɧɢɢ ɦɟɬɨɞɢɤɢ 
ɨɩɪɟɞɟɥɟɧɢɹ ɡɚɬɪɚɬ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ, 
ɜɤɥɸɱɚɟɦɵɯ ɜ ɫɜɨɞɧɵɣ ɫɦɟɬɧɵɣ ɪɚɫɱɟɬ ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ»; 

60. Ƚɋɇ 81-05-02-2007 «ɋɢɫɬɟɦɚ ɧɨɪɦɚɬɢɜɧɨ-ɦɟɬɨɞɢɱɟɫɤɢɯ 
ɞɨɤɭɦɟɧɬɨɜ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɫɛɨɪɧɢɤ ɫɦɟɬɧɵɯ ɧɨɪɦ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɡɚɬɪɚɬ 
ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɜ ɡɢɦɧɟɟ ɜɪɟɦɹ»; 

61. №421/ɩɪ ɨɬ 04 ɚɜɝɭɫɬɚ 2020 ɝ. «Ɇɟɬɨɞɢɤɚ ɨɩɪɟɞɟɥɟɧɢɹ ɫɦɟɬɧɨɣ 
ɫɬɨɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɪɟɤɨɧɫɬɪɭɤɰɢɢ, ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ, ɫɧɨɫɚ 
ɨɛɴɟɤɬɨɜ ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɪɚɛɨɬ ɩɨ ɫɨɯɪɚɧɟɧɢɸ ɨɛɴɟɤɬɨɜ 
ɤɭɥɶɬɭɪɧɨɝɨ ɧɚɫɥɟɞɢɹ (ɩɚɦɹɬɧɢɤɨɜ ɢɫɬɨɪɢɢ ɢ ɤɭɥɶɬɭɪɵ) ɧɚɪɨɞɨɜ Ɋɨɫɫɢɣɫɤɨɣ 
Ɏɟɞɟɪɚɰɢɢ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ»; 
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