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ȼȼȿȾȿɇɂȿ 
 
Ȼɚɡɨɣ ɞɥɹ ɲɢɪɨɤɨɝɨ ɪɚɡɜɢɬɢɹ ɝɚɡɨɜɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɹɜɥɹɸɬɫɹ 

ɡɧɚɱɢɬɟɥɶɧɵɟ ɡɚɩɚɫɵ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ. Ƚɚɡ - ɰɟɧɧɨɟ ɩɪɨɦɵɲɥɟɧɧɨɟ ɫɵɪɶɟ. Ⱦɥɹ 
ɝɚɡɨɫɧɚɛɠɟɧɢɹ ɝɨɪɨɞɨɜ ɢ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ 
ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɸɬ ɩɪɢɪɨɞɧɵɟ ɝɚɡɵ. Ʉɪɨɦɟ ɩɪɢɪɨɞɧɨɝɨ ɜ ɨɛɳɟɦ ɨɛɴɟɦɟ 
ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɛɚɥɚɧɫɚ ɡɧɚɱɢɬɟɥɶɧɨɟ ɩɪɢɦɟɧɟɧɢɟ ɧɚɯɨɞɹɬ ɫɠɢɠɟɧɧɵɟ 
ɭɝɥɟɜɨɞɨɪɨɞɧɵɟ ɝɚɡɵ. Ƚɚɡ ɜ ɛɨɥɶɲɢɯ ɤɨɥɢɱɟɫɬɜɚɯ ɩɪɢɦɟɧɹɟɬɫɹ ɜ ɯɨɡɹɣɫɬɜɟ ɜ 
ɤɚɱɟɫɬɜɟ ɬɨɩɥɢɜɚ ɜ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɢ ɜ ɛɵɬɭ, ɚ ɬɚɤɠɟ ɢ ɤɚɤ ɫɵɪɶɟ ɞɥɹ 
ɯɢɦɢɱɟɫɤɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. ȼ ɦɟɬɚɥɥɭɪɝɢɢ ɢ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɢcɩɨɥɶɡɭɟɬɫɹ 
ɬɚɤɠɟ ɞɥɹ ɨɬɨɩɥɟɧɢɹ ɩɪɨɤɚɬɧɵɯ, ɤɭɡɧɟɱɧɵɯ, ɬɟɪɦɢɱɟɫɤɢɯ ɢ ɩɥɚɜɢɥɶɧɵɯ ɩɟɱɟɣ ɢ 
ɫɭɲɢɥ. 

Ɉɫɧɨɜɨɣ ɫɠɢɠɟɧɧɵɯ ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ ɝɚɡɨɜ ɹɜɥɹɸɬɫɹ ɩɪɟɞɟɥɶɧɵɟ 
ɭɝɥɟɜɨɞɨɪɨɞɵ, ɫɨɞɟɪɠɚɳɢɟ ɬɪɢ ɢɥɢ ɱɟɬɵɪɟ ɚɬɨɦɚ ɭɝɥɟɪɨɞɚ: ɩɪɨɩɚɧ ɢ ɛɭɬɚɧ. 
Ɍɚɤɠɟ ɦɨɝɭɬ ɩɪɢɫɭɬɫɬɜɨɜɚɬɶ ɦɚɥɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɞɪɭɝɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ. 

ɉɪɢ ɚɬɦɨɫɮɟɪɧɵɯ ɭɫɥɨɜɢɹɯ ɫɠɢɠɟɧɧɵɟ ɝɚɡɵ ɩɟɪɟɯɨɞɹɬ ɜ ɝɚɡɨɨɛɪɚɡɧɨɟ 
ɫɨɫɬɨɹɧɢɟ, ɚ ɩɪɢ ɩɨɜɵɲɟɧɢɢ ɞɚɜɥɟɧɢɹ ɢɥɢ ɩɪɢ ɫɧɢɠɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ 
ɩɪɟɜɪɚɳɚɸɬɫɹ ɜ ɠɢɞɤɨɫɬɶ. Ⱦɥɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɢ ɯɪɚɧɟɧɢɹ ɷɬɢ ɝɚɡɵ ɨɛɵɱɧɨ 
ɫɠɢɠɚɸɬɫɹ, ɚ ɢɫɩɨɥɶɡɭɸɬɫɹ ɭ ɩɨɬɪɟɛɢɬɟɥɟɣ ɜ ɝɚɡɨɜɨɣ ɮɚɡɟ. 

ɉɟɪɜɨɨɱɟɪɟɞɧɨɣ ɩɨɬɪɟɛɢɬɟɥɶ ɝɚɡɨɜɨɝɨ ɬɨɩɥɢɜɚ ɜ ɧɚɲɟɣ ɫɬɪɚɧɟ — ɷɬɨ 
ɤɨɦɦɭɧɚɥɶɧɨ-ɛɵɬɨɜɨɣ ɫɟɤɬɨɪ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɫɠɢɠɟɧɧɵɯ ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ 
ɝɚɡɨɜ ɜ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɩɨɡɜɨɥɹɟɬ ɨɫɭɳɟɫɬɜɢɬɶ ɩɪɢɧɰɢɩɢɚɥɶɧɨ ɧɨɜɵɟ 
ɩɪɨɝɪɟɫɫɢɜɧɵɟ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢ ɷɮɮɟɤɬɢɜɧɵɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ. 

ɋɠɢɠɟɧɧɵɟ ɭɝɥɟɜɨɞɨɪɨɞɧɵɟ ɝɚɡɵ ɬɪɚɧɫɩɨɪɬɢɪɭɸɬɫɹ ɜ 
ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ ɢ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɰɢɫɬɟɪɧɚɯ, ɯɪɚɧɹɬɫɹ ɜ ɪɟɡɟɪɜɭɚɪɚɯ 
ɪɚɡɥɢɱɧɨɝɨ ɨɛɴɟɦɚ ɜ ɫɨɫɬɨɹɧɢɢ ɧɚɫɵɳɟɧɢɹ: ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɫɭɞɨɜ ɪɚɡɦɟɳɚɟɬɫɹ 
ɤɢɩɹɳɚɹ ɠɢɞɤɨɫɬɶ, ɚ ɜ ɜɟɪɯɧɟɣ ɧɚɯɨɞɹɬɫɹ ɫɭɯɢɟ ɧɚɫɵɳɟɧɧɵɟ ɩɚɪɵ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɨɠɧɨ ɩɨɞɜɟɫɬɢ ɢɬɨɝ ɢ ɜɵɞɟɥɢɬɶ ɨɫɧɨɜɧɵɟ ɫɜɨɣɫɬɜɚ 
ɩɪɨɩɚɧ-ɛɭɬɚɧɨɜɵɯ ɫɦɟɫɟɣ, ɜɥɢɹɸɳɢɯ ɧɚ ɭɫɥɨɜɢɹ ɢɯ ɯɪɚɧɟɧɢɹ, 
ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ ɢ ɢɡɦɟɪɟɧɢɹ: 

- ɫɠɢɠɟɧɧɵɟ ɭɝɥɟɜɨɞɨɪɨɞɧɵɟ ɝɚɡɵ ɨɬɧɨɫɹɬɫɹ ɤ ɧɢɡɤɨɤɢɩɹɳɢɦ 
ɠɢɞɤɨɫɬɹɦ, ɫɩɨɫɨɛɧɵɦ ɧɚɯɨɞɢɬɶɫɹ ɜ ɠɢɞɤɨɦ ɫɨɫɬɨɹɧɢɢ ɩɨɞ ɞɚɜɥɟɧɢɟɦ 
ɧɚɫɵɳɟɧɧɵɯ ɩɚɪɨɜ; 

- ɫɠɢɠɟɧɧɵɟ ɭɝɥɟɜɨɞɨɪɨɞɧɵɟ ɝɚɡɵ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɜɵɫɨɤɢɦ 
ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɬɟɩɥɨɜɨɝɨ ɪɚɫɲɢɪɟɧɢɹ ɢ ɧɢɡɤɨɣ ɩɥɨɬɧɨɫɬɶɸ, ɢ ɜɹɡɤɨɫɬɶɸ ɩɨ 
ɫɪɚɜɧɟɧɢɸ ɫɨ ɫɜɟɬɥɵɦɢ ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ; 

- ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɟ, ɯɪɚɧɟɧɢɟ ɢ ɢɡɦɟɪɟɧɢɟ ɫɠɢɠɟɧɧɵɯ ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ 
ɝɚɡɨɜ ɜɨɡɦɨɠɧɵ ɬɨɥɶɤɨ ɩɨɫɪɟɞɫɬɜɨɦ ɡɚɤɪɵɬɵɯ ɫɢɫɬɟɦ, ɪɚɫɫɱɢɬɚɧɧɵɯ, ɤɚɤ 
ɩɪɚɜɢɥɨ, ɧɚ ɪɚɛɨɱɟɟ;  

- ɩɟɪɟɤɚɱɢɜɚɸɳɢɟ, ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɨɩɟɪɚɰɢɢ ɬɪɟɛɭɸɬ ɩɪɢɦɟɧɟɧɢɹ 
ɫɩɟɰɢɚɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɦɚɬɟɪɢɚɥɨɜ ɢ ɬɟɯɧɨɥɨɝɢɣ; 

- ɩɪɢ ɟɫɬɟɫɬɜɟɧɧɨɦ ɢɫɩɚɪɟɧɢɢ ɫɦɟɫɢ ɩɪɨɩɚɧɚ ɢ ɛɭɬɚɧɚ ɢɯ ɩɚɪɵ ɢɦɟɸɬ 
ɩɟɪɟɦɟɧɧɵɣ ɫɨɫɬɚɜ, ɯɨɬɹ ɩɪɢ ɢɫɤɭɫɫɬɜɟɧɧɨɦ ɢɫɩɚɪɟɧɢɢ ɨɧ ɨɞɧɨɪɨɞɟɧ; 
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- ɭ ɫɠɢɠɟɧɧɵɯ ɝɚɡɨɜ ɦɚɥɵ ɡɧɚɱɟɧɢɹ ɧɢɠɧɟɣ ɝɪɚɧɢɰɵ ɩɪɟɞɟɥɚ ɜɡɪɵɜɚɟɦɨɫɬɢ 
(1.5-9.5%). Ɉɧɢ ɡɧɚɱɢɬɟɥɶɧɨ ɬɹɠɟɥɟɟ ɜɨɡɞɭɯɚ ɢ ɫɨɛɢɪɚɸɬɫɹ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ 
ɩɨɦɟɳɟɧɢɹ (ɟɦɤɨɫɬɢ), ɝɞɟ ɦɨɠɟɬ ɨɛɪɚɡɨɜɚɬɶɫɹ ɝɚɡɨɨɛɪɚɡɧɚɹ ɜɡɪɵɜɨɨɩɚɫɧɚɹ ɫɦɟɫɶ 
ɩɪɢ ɨɱɟɧɶ ɦɚɥɵɯ ɭɬɟɱɤɚɯ. ɉɪɢ ɡɚɬɟɤɚɧɢɢ (ɜ ɜɢɞɟ ɫɬɟɥɸɳɟɝɨɫɹ ɬɭɦɚɧɚ ɢɥɢ 
ɩɪɨɡɪɚɱɧɨɝɨ ɨɛɥɚɤɚ) ɜ ɩɨɞɜɚɥɵ, ɭɫɬɪɨɣɫɬɜɚ ɤɚɧɚɥɢɡɚɰɢɢ, ɡɚɝɥɭɛɥɟɧɧɵɟ 
ɩɨɦɟɳɟɧɢɹ ɫɠɢɠɟɧɧɵɟ ɝɚɡɵ ɦɨɝɭɬ ɬɚɦ ɨɫɬɚɜɚɬɶɫɹ ɨɱɟɧɶ ɞɨɥɝɨ. 

 ɇɚɪɨɞɧɨ-ɯɨɡɹɣɫɬɜɟɧɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɝɚɡɨɫɧɚɛɠɟɧɢɹ ɜɨ ɦɧɨɝɨɦ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɚɜɢɥɶɧɨɫɬɶɸ ɜɵɛɨɪɚ ɦɟɬɨɞɨɜ ɫɠɢɝɚɧɢɹ, ɫɨɜɟɪɲɟɧɫɬɜɚ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɩɪɢɛɨɪɨɜ, ɤɜɚɥɢɮɢɤɚɰɢɟɣ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ, 
ɞɟɣɫɬɜɢɬɟɥɶɧɨɫɬɶɸ ɫɢɫɬɟɦɵ ɤɨɧɬɪɨɥɹ ɡɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɝɚɡɚ. ɉɪɢ ɪɚɛɨɬɟ 
ɚɝɪɟɝɚɬɨɜ ɧɚ ɝɚɡɨɜɨɦ ɬɨɩɥɢɜɟ ɩɨɹɜɥɹɟɬɫɹ ɪɟɚɥɶɧɚɹ ɜɨɡɦɨɠɧɨɫɬɶ ɝɥɭɛɨɤɨɝɨ 
ɫɬɭɩɟɧɱɚɬɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɚɤɬɢɱɟɫɤɢ ɱɢɫɬɵɯ ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ. 

Ƚɚɡɨɧɚɩɨɥɧɢɬɟɥɶɧɚɹ ɫɬɚɧɰɢɹ (Ƚɇɋ) – ɷɬɨ ɛɚɡɚ ɫɧɚɛɠɟɧɢɹ ɫɠɢɠɟɧɧɵɯ 
ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ ɝɚɡɨɜ, ɜɤɥɸɱɚɸɳɚɹ ɤɨɦɩɥɟɤɫ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɝɨ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɨɩɟɪɚɰɢɣ ɩɨ ɩɪɢɟɦɭ, 
ɯɪɚɧɟɧɢɸ ɢ ɧɚɩɨɥɧɟɧɢɸ ɛɚɥɥɨɧɨɜ ɢ ɰɢɫɬɟɪɧ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɝɚɡɨɜɨɡɨɜ. Ʉɪɨɦɟ 
ɬɨɝɨ, ɤɨɦɩɥɟɤɬɚɰɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɝɚɡɨɧɚɩɨɥɧɢɬɟɥɶɧɨɣ ɫɬɚɧɰɢɢ ɦɨɠɟɬ 
ɨɛɟɫɩɟɱɢɜɚɬɶ ɞɢɚɝɧɨɫɬɢɤɭ, ɪɟɦɨɧɬ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɛɚɥɥɨɧɨɜ. 
Ƚɚɡɨɧɚɩɨɥɧɢɬɟɥɶɧɵɟ ɫɬɚɧɰɢɢ ɪɚɫɩɨɥɚɝɚɸɬ ɜɧɟ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ ɧɚ 
ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɨɪɦɚɬɢɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ ɪɚɫɫɬɨɹɧɢɹɯ ɨɬ ɡɞɚɧɢɣ, 
ɫɨɨɪɭɠɟɧɢɣ ɢ ɤɨɦɦɭɧɢɤɚɰɢɣ. Ɍɟɪɪɢɬɨɪɢɹ Ƚɇɋ ɜ ɨɛɹɡɚɬɟɥɶɧɨɦ ɩɨɪɹɞɤɟ ɞɨɥɠɧɚ 
ɛɵɬɶ ɨɝɨɪɨɠɟɧɚ ɢ ɪɚɡɞɟɥɹɟɬɫɹ ɧɚ ɞɜɟ ɨɫɧɨɜɧɵɟ ɡɨɧɵ: ɪɚɛɨɱɭɸ, ɜɤɥɸɱɚɸɳɭɸ 
ɝɥɚɜɧɭɸ ɷɫɬɚɤɚɞɭ, ɯɪɚɧɢɥɢɳɟ, ɧɚɫɨɫɧɨ-ɤɨɦɩɪɟɫɫɨɪɧɵɣ ɢ ɢɫɩɚɪɢɬɟɥɶɧɵɣ 
ɭɱɚɫɬɤɢ, ɰɟɯ ɧɚɩɨɥɧɟɧɢɹ ɛɚɥɥɨɧɨɜ, ɤɨɥɨɧɤɢ ɞɥɹ ɧɚɩɨɥɧɟɧɢɹ ɚɜɬɨɰɢɫɬɟɪɧ ɢ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɭɸ, ɫ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨ-ɯɨɡɹɣɫɬɜɟɧɧɵɦɢ ɩɨɦɟɳɟɧɢɹɦɢ, ɝɚɪɚɠɨɦ 
ɢ ɪɟɡɟɪɜɭɚɪɨɦ ɯɪɚɧɟɧɢɹ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɡɚɩɚɫɚ ɜɨɞɵ. 
 ɇɚ Ƚɇɋ ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɬɩɭɫɤ ɝɚɡɚ, ɤɚɤ ɜ ɚɜɬɨɰɢɫɬɟɪɧɚɯ, ɬɚɤ ɢ ɜ ɛɚɥɥɨɧɚɯ 
ɪɚɡɥɢɱɧɨɣ ɟɦɤɨɫɬɶɸ ɞɨ ɩɨɬɪɟɛɥɟɧɢɹ ɷɬɨɝɨ ɝɚɡɚ. Ɋɚɣɨɧ ɋɢɛɢɪɢ ɢ Ⱦɚɥɶɧɟɝɨ 
ȼɨɫɬɨɤɚ ɜ ɨɫɧɨɜɧɨɦ ɝɚɡɢɮɢɰɢɪɨɜɚɧɵ ɧɚ ɫɠɢɠɟɧɧɨɦ ɝɚɡɟ. ɋɨɡɞɚɧɚ ɲɢɪɨɤɚɹ ɫɟɬɶ 
Ƚɇɋ, ɝɪɭɩɩɨɜɵɯ ɭɫɬɚɧɨɜɨɤ ɫɠɢɠɟɧɧɨɝɨ ɝɚɡɚ, ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɫɤɥɚɞɨɜ ɛɚɥɥɨɧɨɜ 
ɢ ɝɚɡɨɧɚɩɨɥɧɢɬɟɥɶɧɵɯ ɩɭɧɤɬɨɜ. ɋɠɢɠɟɧɧɵɣ ɝɚɡ ɜ ɨɫɧɨɜɧɨɦ ɢɫɩɨɥɶɡɭɟɬɫɹ ɧɚ 
ɤɨɦɦɭɧɚɥɶɧɨ-ɛɵɬɨɜɵɟ ɧɭɠɞɵ ɧɚɫɟɥɟɧɢɹ, ɱɚɫɬɶ ɝɚɡɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɧɚ 
ɩɪɟɞɩɪɢɹɬɢɹɯ ɤɨɦɦɭɧɚɥɶɧɨɝɨ ɯɨɡɹɣɫɬɜɚ, ɩɪɚɱɟɱɧɵɯ. 
 

1 Ɋɚɫɱɟɬ ɱɢɫɥɟɧɧɨɫɬɢ ɧɚɫɟɥɟɧɢя 
 
ɋɨɝɥɚɫɧɨ [1], ɞɥɹ ɬɨɝɨ ɱɬɨɛɵ ɨɩɪɟɞɟɥɢɬɶ ɝɚɡɨɩɨɬɪɟɛɥɟɧɢɟ ɧɟɨɛɯɨɞɢɦɨ 

ɡɧɚɬɶ ɱɢɫɥɟɧɧɨɫɬɶ ɧɚɫɟɥɟɧɢɹ ɪɚɣɨɧɚ, ɤɨɬɨɪɚɹ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

FmN  , (1.1) 
 

ɝɞɟ ɬ – ɩɥɨɬɧɨɫɬɶ ɧɚɫɟɥɟɧɢɹ, ɬ = 500 ɱɟɥ/ɝɚ; 
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F – ɩɥɨɳɚɞɶ ɤɜɚɪɬɚɥɚ, ɝɚ. 
Ɋɚɫɱɟɬ ɱɢɫɥɟɧɧɨɫɬɢ ɧɚɫɟɥɟɧɢɹ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ 1.1. 

 
Ɍɚɛɥɢɰɚ 1.1 – Ɋɚɫɱɟɬ ɱɢɫɥɟɧɧɨɫɬɢ ɧɚɫɟɥɟɧɢɹ 

№ ɤɜɚɪɬɚɥɚ 

ɉɥɨɳɚɞɶ 

ɤɜɚɪɬɚɥɚ,  

ɝɚ 

Ʉɨɥɢɱɟɫɬɜɨ 

ɩɪɨɠɢɜɚɸɳɢɯ, 

ɱɟɥ. 

№ 

ɤɜɚɪɬɚɥɚ 

ɉɥɨɳɚɞɶ 

ɤɜɚɪɬɚɥɚ, 

ɝɚ 

Ʉɨɥɢɱɟɫɬɜɨ 

ɩɪɨɠɢɜɚɸɳɢɯ,ɱɟ

ɥ. 

1 13,4 6700 14 8,75 4375 

2 8,05 4025 15 12,26 6130 

3 8,05 4025 16 7,7 3850 

4 13,48 6740 17 7,7 3850 

5 5,5 2750 18 13,6 6800 

6 5,5 2750 19 7,52 3760 

7 7,25 3625 20 7,52 3760 

8 7,5 3750 21 7,7 3850 

9 8 4000 22 5,25 2625 

10 7,52 3760 23 3,04 1520 

11 7,52 3760 24 3,04 1520 

12 7,7 3850    

13 5,59 2795    =94570 

ɂɬɨɝɨ ɱɢɫɥɟɧɧɨɫɬɶ ɧɚɫɟɥɟɧɢɹ ɜɫɟɝɨ ɝɨɪɨɞɚ ɫɨɫɬɚɜɥɹɟɬ 94570 ɱɟɥ. 

 

2 Ɋɚɫɱɟɬ ɝɨɞɨɜɨɝɨ ɩɨɬɪɟɛɥɟɧɢя ɝɚɡɚ 

 
Ɋɚɫɱɟɬ ɝɨɞɨɜɨɝɨ ɝɚɡɨɩɨɬɪɟɛɥɟɧɢɹ ɝɚɡɚ ɧɚ ɧɚɫɟɥɟɧɢɟ, ɩɪɨɢɡɜɨɞɹɬ ɩɨ ɧɨɪɦɚɦ 

ɧɚ ɤɨɧɟɰ ɪɚɫɱɟɬɧɨɝɨ ɩɟɪɢɨɞɚ ɫ ɭɱɟɬɨɦ ɩɟɪɫɩɟɤɬɢɜɵ ɪɚɡɜɢɬɢɹ ɝɨɪɨɞɫɤɢɯ 
ɩɨɬɪɟɛɢɬɟɥɟɣ ɝɚɡɚ. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɫɱɟɬɧɨɝɨ ɩɟɪɢɨɞɚ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɧɚ 
ɨɫɧɨɜɚɧɢɢ ɩɥɚɧɚ ɩɟɪɫɩɟɤɬɢɜɧɨɝɨ ɪɚɡɜɢɬɢɹ ɧɚɫɟɥɟɧɧoɝɨ ɩɭɧɤɬɚ. 

ȼɫɟ ɜɢɞɵ  ɩɨɬɪɟɛɥɟɧɢɹ ɝɚɡɚ ɦɨɠɧɨ ɫɝɪɭɩɩɢɪɨɜɚɬɶ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 
1) ɛɵɬɨɜoɟ ɩɨɬɪɟɛɥɟɧɢɟ (ɩɨɬɪɟɛɥɟɧɢɟ ɝɚɡɚ ɜ ɤɜɚɪɬɢɪɚɯ); 
2) ɩɨɬɪɟɛɥɟɧɢɟ ɜ ɤɨɦɦɭɧɚɥɶɧɵɯ ɢ ɨɛɳɟɫɬɜɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɹɯ; 
3) ɩɨɬɪɟɛɥɟɧɢɟ ɧɚ ɨɬɨɩɥɟɧɢɟ ɢ ɜɟɧɬɢɥɹɰɢɸ ɡɞɚɧɢɣ; 
4) ɩɪɨɦɵɲɥɟɧɧɨɟ ɩɨɬɪɟɛɥɟɧɢɟ. 
ɉɨɬɪɟɛɥɟɧɢɟ ɝɚɡɚ ɧɚ ɨɬɨɩɥɟɧɢɟ ɢ ɜɟɧɬɢɥɹɰɢɸ ɡɞɚɧɢɣ, ɚ ɬɚɤɠɟ 

ɩɪɨɦɵɲɥɟɧɧɨɟ ɩɨɬɪɟɛɥɟɧɢɟ ɜ ɛɚɥɚɧɫɟ, ɫɨɫɬɚɜɥɟɧɧɨɦ ɞɥɹ ɫɠɢɠɟɧɧɨɝɨ ɝɚɡɚ, 
ɨɛɵɱɧɨ ɨɬɫɭɬɫɬɜɭɸɬ. 

Ɋɚɫɱɟɬ ɪɚɫɯɨɞɚ ɝɚɡɚ ɧɚ ɛɵɬɨɜɵɟ, ɤɨɦɦɭɧɚɥɶɧɵɟ ɢ oɛɳɟɫɬɜeɧɧɵɟ ɧyɠɞɵ 
ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɥɨɠɧɭɸ ɡɚɞɚɱɭ, ɬɚɤ ɤɚɤ ɤɨɥɢɱɟɫɬɜɨ ɝɚɡɚ, ɪɚɫɯɨɞɭɟɦɨɝɨ 
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ɷɬɢɦɢ ɩɨɬɪɟɛɢɬɟɥɹɦɢ, ɡɚɜɢɫɹɬ ɨɬ ɪɹɞɚ ɮɚɤɬɨɪɨɜ: ɝɚɡɨɨɛɨɪɭɞɨɜɚɧɢɹ, 
ɛɥɚɝɨɭɫɬɪɨɣɫɬɜɚ ɢ ɧɚɫɟɥɟɧɧɨɫɬɢ ɤɜɚɪɬɢɪ, ɝɚɡɨɨɛɨɪɭɞɨɜɚɧɢɹ ɝɨɪɨɞɫɤɢɯ 
ɭɱɪɟɠɞɟɧɢɹɦɢ ɢ ɩɪɟɞɩɪɢɹɬɢɹɦɢ, ɨɯɜɚɬɚ ɩɨɬɪɟɛɢɬɟɥɟɣ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɦ 
ɝɨɪɹɱɢɦ ɜɨɞɨɫɧɚɛɠɟɧɢɟɦ ɢ ɨɬ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ. Ȼɨɥɶɲɢɧɫɬɜɨ 
ɩɪɢɜɟɞɟɧɧɵɯ ɮɚɤɬɨɪɨɜ ɧɟ ɩɨɞɞɚɟɬɫɹ ɬɨɱɧɨɦɭ ɭɱɟɬɭ, ɩɨɷɬɨɦɭ ɩɨɬɪɟɛɥɟɧɢɟ ɝɚɡɚ 
ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɫɪɟɞɧɢɦ ɧɨɪɦɚɦ, ɪɚɡɪɚɛɨɬɚɧɧɵɦ ɜ ɪɟɡɭɥɶɬɚɬɟ ɦɧɨɝɨɥɟɬɧɟɝɨ 
ɨɩɵɬɚ. 

Ɉɩɪɟɞɟɥɹɟɦ ɤɨɥɢɱɟɫɬɜɨ ɠɢɬɟɥɟɣ, ɱɟɥ, ɢɫɩɨɥɶɡɭɸɳɢɯ ɝɚɡ ɞɥɹ 
ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɩɢɳɢ, ɩɨ ɮɨɪɦɭɥɟ: 

 
Nxn

x
 , (2.1) 

 
ɝɞɟ x – ɞɨɥɹ ɤɜɚɪɬɢɪ, ɢɦɟɸɳɢɯ ɝɚɡɨɜɭɸ ɩɥɢɬɭ, ɪɚɜɧɚɹ 0,85; 
      N – ɤɨɥɢɱɟɫɬɜɨ ɠɢɬɟɥɟɣ, ɱɟɥ, ɬɚɛɥɢɰɚ 1.1. 

 
Ʉɨɥɢɱɟɫɬɜɨ ɠɢɬɟɥɟɣ, ɱɟɥ, ɢɫɩɨɥɶɡɭɸɳɢɯ ɝɚɡ ɧɚ ɝoɪɹɱɟɟ ɜɨɞɨɫɧɚɛɠɟɧɢɟ, 

ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
 

Nɭɩ
ɭ

 , (2.2) 

 
ɝɞɟ ɭ – ɞɨɥɹ ɤɜɚɪɬɢɪ, ɫ ɝɨɪɹɱɢɦ ɜɨɞɨɫɧɚɛɠɟɧɢɟɦ ɨɬ ɝɚɡɨɜɵɯ ɜɨɞɨɧɚɝɪɟɜɚɬɟɥɟɣ, 
ɪɚɜɧɚ 0,8; 
      N – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ (2.1). 
 

Ɉɩɪɟɞɟɥɹɟɦ ɧɢɡɲɭɸ ɦɚɫɫɨɜɭɸ ɬɟɩɥɨɬɭ ɫɝɨɪɚɧɢɹ, ɤȾɠ/ɤɝ, ɩɨ ɮɨɪɦɭɥɟ: 
 

Ɋ

ȻɍɌНȻɍɌ

Ɋ

ɉɊНɉɊ

Ɋ

Н
QКQКQ

)()(
 , (2.3) 

 
ɝɞɟ КɉɊ ɢ КȻɍɌ – ɞɨɥɹ ɩɪɨɩɚɧɚ ɢ ɛɭɬɚɧɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, КɉɊ = 0,8, КȻɍɌ = 0,2; 

Н

ɉɊɊ
Q

)(
 ɢ  Н

ȻɍɌɊ
Q

)(
– ɧɢɡɲɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ, ɤȾɠ/ɤɝ, ɞɥɹ ɠɢɞɤɨɣ ɮɚɡɵ 

Н

ɉɊɊ
Q

)(
= 45973 ɤȾɠ/ɤɝ,  Н

ȻɍɌɊ
Q

)(
= 45431 ɤȾɠ/ɤɝ. 

 
6,45854454312,0459738,0 P

HQ ɤȾɠ/ɤɝ. 
 
Ɉɩɪɟɞɟɥɹɟɦ ɧɢɡɲɭɸ ɬɟɩɥɨɬɭ ɫɝɨɪɚɧɢɹ ɝɚɡɨɜɨɣ ɮɚɡɵ, ɤȾɠ/ɦ3, ɩɨ ɮɨɪɦɭɥɟ: 
 

Ɋ

ȻɍɌНȻɍɌ

Ɋ

ɉɊНɉɊ

Ɋ

Н
QКQКQ

)()(
 , (2.4) 

 
ɝɞɟ КɉɊ ɢ КȻɍɌ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ (2.3); 
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Н

ɉɊɊ
Q

)(
 ɢ  Н

ȻɍɌɊ
Q

)(
– ɧɢɡɲɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ, ɤȾɠ/ɦ3, ɞɥɹ ɝɚɡɨɜɨɣ ɮɚɡɵ.  

Н

ɉɊɊ
Q

)(
= 91321 ɤȾɠ/ɦ3,  Н

ȻɍɌɊ
Q

)(
= 118736 ɤȾɠ/ɦ3. 

 
ɤɝɤȾɠQP

H /968041187362,0913218,0  ɤȾɠ/ɦ3. 
 
ɉɥɨɬɧɨɫɬɶ ɝɚɡɨɜɨɣ ɮɚɡɵ, ɤɝ/ɦ3, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

3/16,2708,22,0019,28,0 ɦɤɝɤɤ ȽȺɁ
ȻɍɌȻɍɌ

ȽȺɁ
ɉɊɉɊ   , (2.5) 

 
ɝɞɟ КɉɊ ɢ КȻɍɌ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ (2.3);  
     Ƚ

ɉɊ
  ɢ Ƚ

ȻɍɌ
  – ɩɥɨɬɧɨɫɬɶ ɝɚɡɨɜɨɣ ɮɚɡɵ ɩɪɨɩɚɧɚ ɢ ɛɭɬɚɧɚ, ɤɝ/ɦ3, Ƚ

ɉɊ
 = 2,019 ɤɝ/ɦ3, 

Ƚ

ȻɍɌ
 = 2,708 ɤɝ/ɦ3. 

 
ɉɥɨɬɧɨɫɬɶ ɠɢɞɤɨɣ ɮɚɡɵ, ɤɝ/ɦ3, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

3/5886002,05858,0 ɦɤɝɤɤ ɀ
ȻɍɌȻɍɌ

ɀ
ɉɊɉɊ   , (2.6) 

 
ɝɞɟ КɉɊ ɢ КȻɍɌ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ (2,3);  
     ɠ

ɉɊ
  ɢ ɠ

ȻɍɌ
  – ɩɥɨɬɧɨɫɬɶ ɝɚɡɨɜɨɣ ɮɚɡɵ, ɤɝ/ɦ3,  

ɠ

ɉɊ
 = 585 ɤɝ/ɦ3, ɠ

ȻɍɌ
 = 600 ɤɝ/ɦ3. 

 
ɇɨɪɦɵ ɪɚɫɯɨɞɚ ɝɚɡɚ ɧɚ ɨɞɧɨɝɨ ɱɟɥɨɜɟɤɚ ɩɪɢɧɢɦɚɟɦ ɫɨɝɥɚɫɧɨ [1] ɜɟɞɟɦ 

ɪɚɫɱɟɬ ɝɨɞɨɜɨɝɨ ɝɚɡɨɩɨɬɪɟɛɥɟɧɢɹ ɜɫɟɦɢ ɝɚɡɨɩɨɬɪɟɛɢɬɟɥɹɦɢ, ɭɱɢɬɵɜɚɹ ɪɟɡɟɪɜ 
ɦɨɳɧɨɫɬɢ Ƚɇɋ ɜ ɪɚɡɦɟɪɟ 20%.  

Ɋɚɫɱɟɬ ɝɚɡɨɩɨɬɪɟɛɥɟɧɢɹ ɠɢɥɵɦ ɪɚɣɨɧɨɦ, ɩɪɢɜɟɞɟɧ ɜ ɬɚɛɥɢɰɟ 2.1. 
 

 

 

 

 

 

 

 

 

 

 

Ɍɚɛɥɢɰɚ 2.1 – Ɋɚɫɱɟɬ ɩɨɬɪɟɛɥɟɧɢɹ ɝɚɡɚ ɠɢɥɵɦ ɪɚɣɨɧɨɦ 
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ɇɚɡɧɚɱɟɧɢɟ 
ɪɚɫɯɨɞɭɟɦɨɝɨ 
ɝɚɡɚ 

Ʉɨɥɢɱɟɫɬɜɨ 
ɩɨɬɪɟɛɢɬɟɥɟɣ 

ɇɨɪɦɚ ɪɚɫɯɨɞɚ Ɋɚɫɯɨɞ ɝɚɡɚ

ɇɚ 1 ɝɨ 

ɱɟɥɨɜɟɤɚ 

ɤȾɠ 

ɦ3/ɱɟɥ 
ɤɝ/ɱɟ

ɥ 
ɦ3 ɤɝ 

1 2 3 4 5 6 7 

ɉɪɢ ɧɚɥɢɱɢɢ 

ɝɚɡɨɜɨɣ ɩɥɢɬɵ ɢ 

ɝɚɡɨɜɨɝɨ 

ɜɨɞɨɩɨɞɨɝɪɟɜɚɬɟ

ɥɹ. 

N = ሺܽ ∙ 𝑛ሻ == ͺ0͵ͺͶ,ͷ 
7300∙103 159,16 75,41 12794330 6061804 

ɉɪɢ ɧɚɥɢɱɢɢ 

ɬɨɥɶɤɨ ɝɚɡɨɜɨɣ 

ɩɥɢɬɵ. 

N = ሺܽ − ܾሻ ∙ 𝑛 == Ͷʹͺ,ͷ 
4240∙103 92,45 43,8 437131 207108 

ɋɭɦɦɚɪɧɨɟ 

ɤɨɥɢɱɟɫɬɜɨ ɝɚɡɚ 
- - - - 13231461 6268912 

ɋɭɦɦɚɪɧɨɟ 

ɤɨɥɢɱɟɫɬɜɨ ɫ 

ɭɱɟɬɨɦ ɪɟɡɟɪɜɚ 

- - - - 15877753 7522694 

 

3 Ɋɚɫɱɟɬ Ƚɇɋ 
 
Ƚɚɡɨɧɚɩɨɥɧɢɬɟɥɶɧɵɟ ɫɬɚɧɰɢɢ (Ƚɇɋ)- ɹɜɥɹɸɬɫɹ ɨɫɧɨɜɧɵɦɢ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦɢ ɟɞɢɧɢɰɚɦɢ ɜ ɫɢɫɬɟɦɟ ɫɧɚɛɠɟɧɢɹ ɫɠɢɠɟɧɧɵɦ ɝɚɡɨɦ 
ɧɚɫɟɥɟɧɢɹ ɢ ɤɨɦɦɭɧɚɥɶɧɨ-ɛɵɬɨɜɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ. 

Ɉɧɢ ɨɫɭɳɟɫɬɜɥɹɸɬ ɩɪɢɟɦ, ɯɪɚɧɟɧɢɟ ɢ ɪɚɫɩɪɟɞɟɥɟɧɢɟ, ɪɹɞɟ ɫɥɭɱɚɟɜ 
ɨɫɭɳɟɫɬɜɥɹɸɬ ɩɨɫɬɚɜɤɭ ɝɚɡɚ ɫɜɨɢɦ ɬɪɚɧɫɩɨɪɬɨɦ ɩɨɬɪɟɛɢɬɟɥɹɦ. ɇɚ Ƚɇɋ ɝɚɡ 
ɩɨɫɬɚɜɥɹɸɬ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɦ, ɬɪɭɛɨɩɪɨɜɨɞɧɵɦ, ɚɜɬɨɦɨɛɢɥɶɧɵɦ ɬɪɚɧɫɩɨɪɬɨɦ. 
Ⱦɥɹ ɫɧɚɛɠɟɧɢɹ ɩɨɬɪɟɛɢɬɟɥɟɣ ɢɫɩɨɥɶɡɭɸɬ ɚɜɬɨɦɨɛɢɥɶɧɵɟ ɰɢɫɬɟɪɧɵ, ɛɚɥɥɨɧɵ 
ɪɚɡɥɢɱɧɨɣ ɜɦɟɫɬɢɦɨɫɬɢ. ɋɨɜɪɟɦɟɧɧɵɟ Ƚɇɋ ɫɧɚɛɠɟɧɵ ɫɥɢɜɧɵɦɢ 
ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɦɢ ɷɫɬɚɤɚɞɚɦɢ, ɛɚɡɨɣ ɯɪɚɧɟɧɢɹ ɫ ɪɟɡɟɪɜɭɚɪɚɦɢ ɞɥɹ ɫɠɢɠɟɧɧɵɯ 
ɝɚɡɨɜ, ɜ ɤɨɬɨɪɵɯ ɨɛɹɡɚɬɟɥɶɧɨ ɞɨɥɠɧɨ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɪɚɡɞɟɥɶɧɨɟ ɯɪɚɧɟɧɢɟ 
ɋ3ɇ8 ɢ ɋ4ɇ10, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦɢ ɡɞɚɧɢɹɦɢ ɫ ɧɚɫɨɫɧɨ-ɤɨɦɩɪɟɫɫɨɪɧɵɦ, 
ɧɚɩɨɥɧɢɬɟɥɶɧɵɦ, ɫɥɢɜɧɵɦ, ɜɨɡɞɭɲɧɨ-ɤɨɦɩɪɟɫɫɨɪɧɵɦ, ɩɨɝɪɭɡɨɱɧɨ-
ɤɨɦɩɪɟɫɫɨɪɧɵɦ, ɩɨɝɪɭɡɨɱɧɨ-ɪɚɡɝɪɭɡɨɱɧɵɦ, ɛɵɬɨɜɵɦ ɢ ɞɪ. ɨɬɞɟɥɟɧɢɹɦɢ, ɚ ɬɚɤɠɟ 
ɛɥɨɤɚɦɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɣ ɫ ɦɟɯɚɧɢɱɟɫɤɢɦɢ ɦɚɫɬɟɪɫɤɢɦɢ, 
ɤɨɬɟɥɶɧɵɦɢ, ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨ-ɯɨɡɹɣɫɬɜɟɧɧɵɦɢ ɩɨɦɟɳɟɧɢɹɦɢ, ɝɚɪɚɠɚɦɢ ɞɥɹ 
ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɢ ɨɛɨɪɭɞɨɜɚɧɵ ɫɢɫɬɟɦɚɦɢ ɜɨɞɨ-, ɬɟɩɥɨ- ɢ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ, 
ɫɜɹɡɢ ɢ ɤɚɧɚɥɢɡɚɰɢɢ. 
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ɇɚ Ƚɇɋ ɫɠɢɠɟɧɧɵɯ ɝɚɡɨɜ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɨɩɟɪɚɰɢɢ: 
1) ɩɪɢɟɦ ɨɬ ɩɨɫɬɚɜɳɢɤɨɜ; 
2) ɫɥɢɜ ɜ ɯɪɚɧɢɥɢɳɚ; 
3) ɯɪɚɧɟɧɢɟ ɜ ɧɚɡɟɦɧɵɯ ɢ ɩɨɞɡɟɦɧɵɯ ɪɟɡɟɪɜɭɚɪɚɯ , ɛɚɥɥɨɧɚɯ ɢ ɬ.ɩ.; 
4) ɫɥɢɜ ɢɡ ɛɚɥɥɨɧɨɜ ɧɟɢɫɩɚɪɢɜɲɢɯɫɹ ɨɫɬɚɬɤɨɜ ɢ ɫɥɢɜ ɝɚɡɚ ɢɡ ɧɟɢɫɩɪɚɜɧɵɯ 

ɫɨɫɭɞɨɜ; 
5) ɪɚɡɥɢɜ ɝɚɡɚ ɜ ɛɚɥɥɨɧɵ, ɩɟɪɟɞɜɢɠɧɵɟ ɪɟɡɟɪɜɭɚɪɵ, ɚɜɬɨɰɢɫɬɟɪɧɵ; 
6) ɩɪɢёɦ ɩɭɫɬɵɯ ɢ ɜɵɞɚɱɚ ɧɚɩɨɥɧɟɧɧɵɯ ɛɚɥɥɨɧɨɜ; 
7) ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɚ ɝɚɡɚ ɜ ɛɚɥɥɨɧɚɯ ɢ ɜɧɭɬɪɟɧɧɟɣ ɬɪɭɛɨɩɪɨɜɨɞɧɨɣ ɫɟɬɢ; 
8) ɪɟɦɨɧɬ ɢ ɩɟɪɟɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɟ ɛɚɥɥɨɧɨɜ ɢ ɪɟɡɟɪɜɭɚɪɨɜ Ƚɇɋ; 
9) ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɢ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɇɋ; 
10) ɞɨɫɬɚɜɤɚ ɝɚɡɚ ɩɨɬɪɟɛɢɬɟɥɹɦ ɜ ɛɚɥɥɨɧɚɯ ɢ ɚɜɬɨɰɢɫɬɟɪɧɚɯ; 
11) ɡɚɩɪɚɜɤɚ ɚɜɬɨɦɚɲɢɧ, ɪɚɛɨɬɚɸɳɢɯ ɧɚ ɫɠɢɠɟɧɧɨɦ ɝɚɡɟ; 
12) ɪɟɝɚɡɢɮɢɤɚɰɢɹ ɫɠɢɠɟɧɧɵɯ ɝɚɡɨɜ; 
13) ɫɦɟɲɟɧɢɟ ɩɚɪɨɜ ɫɠɢɠɟɧɧɵɯ ɝɚɡɨɜ ɫ ɜɨɡɞɭɯɨɦ ɢɥɢ ɧɢɡɤɨɤɚɥɨɪɢɣɧɵɦɢ 

ɝɚɡɚɦɢ; 
14) ɩɨɞɚɱɚ ɩɚɪɨɜ, ɫɠɢɠɟɧɧɵɯ ɝɚɡɨɜ, ɝɚɡɨɜɨɡɞɭɲɧɵɯ ɫɦɟɫɟɣ ɜ ɝɨɪɨɞɫɤɢɟ 

ɫɢɫɬɟɦɵ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɝɚɡɚ. 
Ɍɚɤ-ɠɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɝɚɡɨɧɚɩɨɥɧɢɬɟɥɶɧɵɯ ɫɬɚɧɰɢɣ ɞɨɥɠɧɨ 

ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ [8] ɢ Ƚɨɫɝɚɡɬɟɯɧɚɞɡɨɪɚ, ɬ.ɤ. Ƚɇɋ 
ɹɜɥɹɸɬɫɹ ɨɛɴɟɤɬɚɦɢ ɩɨɜɵɲɟɧɧɨɣ ɨɩɚɫɧɨɫɬɢ. Эɬɢɦɢ ɞɨɤɭɦɟɧɬɚɦɢ 
ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɦɟɫɬɚ ɢɯ ɪɚɫɩɨɥɨɠɟɧɢɹ, ɛɟɡɨɩɚɫɧɵɟ ɪɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ 
ɡɞɚɧɢɹɦɢ ɢ ɫɨɨɪɭɠɟɧɢɹɦɢ ɢ ɞɨ ɨɤɪɭɠɚɸɳɢɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɪɚɡɥɢɱɧɨɝɨ 
ɧɚɡɧɚɱɟɧɢɹ, ɚ ɬɚɤɠɟ ɪɚɰɢɨɧɚɥɶɧɚɹ ɩɥɚɧɢɪɨɜɤɚ ɬɟɪɪɢɬɨɪɢɢ, ɞɨɪɨɝ, 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɡɞɚɧɢɹɦ ɢ ɫɨɨɪɭɠɟɧɢɹɦ, ɪɟɡɟɪɜɭɚɪɚɦ ɛɚɡɵ 
ɯɪɚɧɟɧɢɹ, ɧɚɫɨɫɚɦ, ɤɨɦɩɪɟɫɫɨɪɚɦ ɢ ɫɢɫɬɟɦɚɦ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɨɬɨɩɥɟɧɢɹ ɢ 
ɜɟɧɬɢɥɹɰɢɢ . 

Эɤɫɩɥɭɚɬɚɰɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɚɜɢɥɚɦɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 
Ƚɇɋ ɫɠɢɠɟɧɧɨɝɨ ɝɚɡɚ, ɜ ɨɫɧɨɜɟ ɤɨɬɨɪɵɯ ɫɢɫɬɟɦɚ ɩɥɚɧɨɜɨ-ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɯ 
ɪɟɦɨɧɬɨɜ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɨɛɫɥɭɠɢɜɚɧɢɣ, ɩɨɡɜɨɥɹɸɳɚɹ ɩɥɚɧɢɪɨɜɚɬɶ ɨɫɧɨɜɧɵɟ 
ɡɚɬɪɚɬɵ ɪɚɛɨɱɟɣ ɫɢɥɵ, ɦɚɬɟɪɢɚɥɶɧɵɯ ɫɪɟɞɫɬɜ ɢ ɫɧɢɠɚɬɶ ɢɯ ɡɚ ɫɱɟɬ ɭɜɟɥɢɱɟɧɢɹ 
ɫɪɨɤɨɜ ɫɥɭɠɛɵ ɨɫɧɨɜɧɵɯ ɮɨɧɞɨɜ, ɭɦɟɧɶɲɟɧɢɹ ɩɪɨɫɬɨɟɜ, ɚɜɚɪɢɣɧɨɫɬɢ. 

 
3.1 Ɋɚɫɱɟɬ ɪɟɡɟɪɜɭɚɪɨɜ ɢ ɷɫɬɚɤɚɞɵ 
 
Ⱦɥɹ ɯɪɚɧɟɧɢɹ ɫɠɢɠɟɧɧɵɯ ɝɚɡɨɜ ɧɚ Ƚɇɋ ɢɫɩɨɥɶɡɭɸɬ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ, 

ɰɢɥɢɧɞɪɢɱɟɫɤɢɟ ɪɟɡɟɪɜɭɚɪɵ ɜɦɟɫɬɢɦɨɫɬɶɸ 25, 50, 75, 100, 125, 150, 175 ɢ 200 ɦ3, 
ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɧɚɞ ɡɟɦɥɟɣ ɢ ɩɨɞ ɡɟɦɥɟɣ, ɢɡɝɨɬɨɜɥɟɧɧɵɟ ɢɡ ɫɬɚɥɢ ɦɚɪɤɢ 16Ƚɋ 
ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ ɫɬɟɧɤɢ ɧɟ ɜɵɲɟ +15ɋ˚ ɢ ɧɟ ɧɢɠɟ -40ɋ˚ ɢ ɪɚɛɨɱɢɦ ɞɚɜɥɟɧɢɟɦ 1,8 
Ɇɉɚ. ȼ ɢɯ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɜɵɪɟɡɚɧɵ ɨɬɜɟɪɫɬɢɹ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɦɭɮɬ ɢ ɲɬɭɰɟɪɨɜ 
ɪɚɡɥɢɱɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ. 

 ȼ ɤɨɦɩɥɟɤɬ ɩɨɫɬɚɜɤɢ ɜɯɨɞɹɬ: ɪɟɡɟɪɜɭɚɪ ɫ ɨɩɨɪɚɦɢ ɛɟɡ ɚɪɦɚɬɭɪɵ; ɨɬɜɟɬɧɵɟ 
ɮɥɚɧɰɵ ɤ ɲɬɭɰɟɪɚɦ; ɩɪɨɤɥɚɞɤɢ ɢ ɥɚɩɤɢ (ɜ ɫɥɭɱɚɟ ɭɫɬɚɧɨɜɤɢ ɧɚ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ 
ɨɩɨɪɵ); ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɨɩɨɪɵ. Ʉɚɠɞɵɣ ɪɟɡɟɪɜɭɚɪ ɨɛɨɪɭɞɨɜɚɧ ɥɚɡɨɜɵɦ ɢ 
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ɫɜɟɬɨɜɵɦ ɥɸɤɨɦ ɢ ɢɦɟɟɬ ɧɟ ɦɟɧɟɟ 2 ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɯ ɤɥɚɩɚɧɨɜ. ɇɟɨɛɯɨɞɢɦɵɣ 
ɨɛɴɟɦ ɪɟɡɟɪɜɭɚɪɧɨɝɨ ɩɚɪɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ, ɢɫɯɨɞɹ ɢɡ ɝɚɡɨɜɨɝɨ ɨɛɴɟɦɚ 
ɩɨɬɪɟɛɥɟɧɢɹ, ɡɚɩɚɫ ɪɚɫɫɱɢɬɵɜɚɟɦ ɧɚ 5 ɫɭɬɨɤ, ɬ.ɤ. ɪɚɫɫɬɨɹɧɢɟ ɞɨ ɩɨɫɬɚɜɳɢɤɚ ɧɟ 
ɩɪɟɜɵɲɚɟɬ 500 ɤɦ. 

Ɉɛɳɢɣ ɨɛɴɟɦ ɯɪɚɧɟɧɢɹ ɝɚɡɚ ɧɚ Ƚɇɋ, ɦ3, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

ɠ

ɝɨɞ

k

nQ
V






365
, (3.1) 

 
ɝɞɟ Qɝɨɞ – ɝɨɞɨɜɨɟ ɩɨɬɪɟɛɥɟɧɢɟ ɝɚɡɚ, ɤɝ, ɬɚɛɥɢɰɚ 2.1; 
      ɩ – ɩɪɢɧɹɬɵɣ ɡɚɩɚɫ ɯɪɚɧɟɧɢɹ, ɩ = 5 ɫɭɬ; 
      k – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɩɨɥɧɟɧɢɹ, ɞɥɹ ɩɨɞɡɟɦɧɨɝɨ ɪɚɡɦɟɳɟɧɢɹ ɪɚɜɟɧ 0,9; 
      ρɠ – ɩɥɨɬɧɨɫɬɶ ɠɢɞɤɨɣ ɮɚɡɵ ɝɚɡɚ, ɤɝ/ɦ3, ɩɨ (2.6). 

 

37,194
9,0588365

57522694 ɦV 



  

ɇɟɨɛɯɨɞɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɪɟɡɟɪɜɭɚɪɨɜ, ɲɬɭɤ, ɩɪɢ ɟɞɢɧɢɱɧɨɦ ɨɛɴɟɦɟ 

ɨɞɧɨɝɨ ɪɟɡɟɪɜɭɚɪɚ ɦɚɪɤɢ ɉɋ-50, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 

ɪ
V

Vɬ  , (3.2) 

 
 

ɝɞɟ V – ɨɛɳɢɣ ɨɛɴɟɦ ɝɚɡɚ, ɦ3, ɩɨ (3.1); 
      Vɪ – ɟɞɢɧɢɱɧɵɣ ɨɛɴɟɦ ɩɪɢɧɹɬɨɝɨ ɤ ɭɫɬɚɧɨɜɤɟ ɪɟɡɟɪɜɭɚɪɚ, ɦ3. 

 

ɲɬn 4
50

7,194
  

ɉɪɢɧɢɦɚɟɦ ɤ ɭɫɬɚɧɨɜɤɟ 4 ɪɟɡɟɪɜɭɚɪɚ ɫ ɟɞɢɧɢɱɧɵɦ ɨɛɴɟɦɨɦ 50 ɦ3. 
Эɫɬɚɤɚɞɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɢɥɢ ɠ/ɛ ɫɨɨɪɭɠɟɧɢɹ ɜɵɫɨɬɨɣ 

5ɦ ɢ ɞɥɢɧɧɨɣ ɞɨ 180 ɦ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɥɢɱɟɫɬɜɚ ɫɥɢɜɧɵɯ ɢ ɧɚɥɢɜɧɵɯ 
ɭɫɬɪɨɣɫɬɜ, ɤɚɠɞɨɟ ɫ ɞɜɭɦɹ ɩɚɬɪɭɛɤɚɦɢ ɞɥɹ ɠɢɞɤɨɣ ɮɚɡɵ ɢ ɨɞɧɢɦ ɞɥɹ ɩɚɪɨɜɨɣ,  ɫ 
ɨɬɤɥɸɱɚɸɳɟɣ ɚɩɩɚɪɚɬɭɪɨɣ ɢ ɪɟɡɢɧɨɬɤɚɧɟɜɵɦɢ ɲɥɚɧɝɚɦɢ ɞɥɹ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɤ 
ɜɟɧɬɢɥɹɦ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ ɫɢɫɬɟɦ. ɉɨɞ ɧɢɦɢ ɩɪɨɤɥɚɞɵɜɚɸɬ ɤɨɥɥɟɤɬɨɪɵ 
ɠɢɞɤɨɣ ɢ ɩɚɪɨɜɨɣ ɮɚɡ ɫɠɢɠɟɧɧɨɝɨ ɝɚɡɚ, ɫɨɟɞɢɧɟɧɧɵɯ ɫ ɬɪɭɛɨɩɪɨɜɨɞɚɦɢ 
ɫɬɚɧɰɢɢ. 

Ʉɨɥɢɱɟɫɬɜɨ ɫɥɢɜɧɨ-ɧɚɥɢɜɧɵɯ ɭɫɬɪɨɣɫɬɜ ɩɪɢɧɢɦɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ 
ɨɛɟɫɩɟɱɟɧɢɹ ɫɭɬɨɱɧɨɝɨ ɫɥɢɜɚ ɢɥɢ ɧɚɥɢɜɚ. ɂɫɯɨɞɹ ɢɡ ɦɟɫɹɱɧɨɝɨ ɝɪɭɡɨɨɛɨɪɨɬɚ ɢ 
ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ ɰɢɫɬɟɪɧ,  ɤɨɥɢɱɟɫɬɜɨ ɭɫɬɪɨɣɫɬɜ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
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G

Q
N




360
max , (3.3) 

 
ɝɞɟ Qmax – ɦɚɤɫɢɦɚɥɶɧɵɣ ɦɟɫɹɱɧɵɣ ɝɪɭɡɨɨɛɨɪɨɬ, ɬ, ɬɚɛɥɢɰɚ 2.1; 
       G – ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɨɞɧɨɣ ɰɢɫɬɟɪɧɵ, G = 31 ɬ. 

 

.1
10001,32360

7522694 ɲɬN 


  

ɉɪɢɧɢɦɚɟɦ ɤ ɭɫɬɚɧɨɜɤɟ 1 ɫɥɢɜɧɨ-ɧɚɥɢɜɧɨɟ ɭɫɬɪɨɣɫɬɜɨ. 
 
 
 
 
 
3.2 Ɋɚɫɱɟɬ ɨɬɞɟɥɟɧɢя ɧɚɩɨɥɧɟɧɢя ɛɚɥɥɨɧɨɜ 
 
Ȼɚɥɥɨɧɨɧɚɩɨɥɧɢɬɟɥɶɧɨɟ ɨɬɞɟɥɟɧɢɟ – ɨɞɧɨ ɢɡ ɨɫɧɨɜɧɵɯ ɨɬɞɟɥɟɧɢɣ Ƚɇɋ. 

Ɉɧɨ ɨɛɨɪɭɞɨɜɚɧɨ ɪɚɡɞɚɬɨɱɧɵɦɢ ɩɨɫɬɚɦɢ, ɤɨɬɨɪɵɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɱɢɫɥɚ 
ɡɚɩɨɥɧɹɟɦɵɯ ɛɚɥɥɨɧɨɜ ɛɵɜɚɸɬ ɪɭɱɧɵɦɢ, ɩɨɥɭɚɜɬɨɦɚɬɢɱɟɫɤɢɦɢ ɢ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢɦɢ. ɉɪɢ ɧɚɩɨɥɧɟɧɢɢ ɞɨ 200 – 500 ɛɚɥɥɨɧɨɜ ɜ ɫɦɟɧɭ ɩɪɚɤɬɢɤɭɟɬɫɹ 
ɪɭɱɧɚɹ ɢɥɢ ɩɨɥɭɚɜɬɨɦɚɬɢɱɟɫɤɚɹ ɪɚɡɥɢɜɤɚ, ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɧɚɩɨɥɧɹɬɶ ɫɜɵɲɟ 
500 ɛɚɥɥɨɧɨɜ ɜ ɫɦɟɧɭ ɫɥɟɞɭɟɬ ɩɟɪɟɯɨɞɢɬɶ ɧɚ ɚɜɬɨɦɚɬɢɱɟɫɤɭɸ ɪɚɡɥɢɜɤɭ. 

ȼ ɧɚɩɨɥɧɢɬɟɥɶɧɨɦ ɨɬɞɟɥɟɧɢɢ Ƚɇɋ ɜɵɩɨɥɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɨɩɟɪɚɰɢɢ: 
ɫɥɢɜ ɢɡ ɛɚɥɥɨɜ ɧɟɢɫɩɚɪɢɜɲɢɯɫɹ ɨɫɬɚɬɤɨɜ, ɧɚɩɨɥɧɟɧɢɟ ɛɚɥɥɨɧɨɜ ɝɚɡɨɦ, ɤɨɧɬɪɨɥɶ 
ɫɬɟɩɟɧɢ ɧɚɩɨɥɧɟɧɢɹ ɛɚɥɥɨɧɨɜ, ɤɨɧɬɪɨɥɶ ɝɟɪɦɟɬɢɱɧɨɫɬɢ ɛɚɥɥɨɧɨɜ. 
ɉɪɨɰɟɫɫ ɧɚɩɨɥɧɟɧɢɹ ɛɚɥɥɨɧɨɜ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɨɩɟɪɚɰɢɣ: ɫɨɛɫɬɜɟɧɧɨ 
ɧɚɩɨɥɧɟɧɢɹ ɢ ɤɨɧɬɪɨɥɹ ɤɨɥɢɱɟɫɬɜɚ ɡɚɥɢɬɨɝɨ ɜ ɛɚɥɥɨɧ ɫɠɢɠɟɧɧɨɝɨ ɝɚɡɚ. 

Ʉɨɥɢɱɟɫɬɜɨ ɡɚɩɨɥɧɹɟɦɨɝɨ ɜ ɛɚɥɥɨɧ ɝɚɡɚ ɦɨɠɧɨ ɨɰɟɧɢɬɶ ɜɡɜɟɲɢɜɚɧɢɟɦ ɢɥɢ 
ɢɡɦɟɪɟɧɢɟɦ ɨɛɴɟɦɚ ɠɢɞɤɨɫɬɢ. ɉɨɷɬɨɦɭ ɪɚɡɥɢɱɚɸɬ ɜɟɫɨɜɨɣ ɢ ɨɛɴɟɦɧɵɣ ɦɟɬɨɞɵ 
ɧɚɩɨɥɧɟɧɢɹ ɛɚɥɥɨɧɨɜ ɫɠɢɠɟɧɧɵɦ ɝɚɡɨɦ. 

ɇɚɩɨɥɧɟɧɢɟ ɛɚɥɥɨɧɨɜ ɪɭɱɧɵɦ ɥɢɛɨ ɩɨɥɭɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɫɩɨɫɨɛɨɦ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɫɩɟɰɢɚɥɶɧɨɣ ɪɚɦɩɟ, ɜɞɨɥɶ ɤɨɬɨɪɨɣ ɜɦɨɧɬɢɪɨɜɚɧɵ ɜɟɫɨɜɵɟ 
ɭɫɬɚɧɨɜɤɢ. ɉɭɫɬɵɟ ɛɚɥɥɨɧɵ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɧɚ ɜɟɫɨɜɵɟ ɭɫɬɚɧɨɜɤɢ. ɉɪɢ 
ɩɨɦɨɳɢ ɫɬɪɭɛɰɢɧɵ (ɢɥɢ ɧɚɩɨɥɧɢɬɟɥɶɧɵɯ ɝɨɥɨɜɨɤ) ɤ  ɲɬɭɰɟɪɭ ɛɚɥɥɨɧɚ 
ɩɪɢɤɪɟɩɥɹɟɬɫɹ ɲɥɚɧɝ ɨɬ ɧɚɩɨɥɧɢɬɟɥɶɧɨɣ ɪɚɦɩɵ. ȼɡɜɟɫɢɜ ɛɚɥɥɨɧ, ɞɜɢɠɨɤ ɪɟɣɤɢ 
ɜɟɫɨɜ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɧɚ ɰɢɮɪɭ, ɭɤɚɡɵɜɚɸɳɭɸ ɦɚɫɫɭ ɛɚɥɥɨɧɚ ɩɥɸɫ ɦɚɫɫɭ 
ɞɨɩɭɫɬɢɦɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɝɚɡɚ, ɡɚɬɟɦ ɩɭɫɤɚɸɬ ɝɚɡ. Ɉɬɫɨɟɞɢɧɢɜ ɫɬɪɭɛɰɢɧɭ, ɩɨɫɥɟ 
ɧɚɩɨɥɧɟɧɢɹ ɛɚɥɥɨɧɚ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɦɚɫɫɭ ɛɚɥɥɨɧɚ ɢ ɭɛɟɞɢɬɶɫɹ ɜ 
ɨɬɫɭɬɫɬɜɢɢ ɭɬɟɱɤɢ ɝɚɡɚ ɱɟɪɟɡ ɤɥɚɩɚɧ. ɋɧɹɜ ɛɚɥɥɨɧ ɫ ɜɟɫɨɜ, ɡɚɝɥɭɲɚɸɬ ɲɬɭɰɟɪ 
ɡɚɩɨɪɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɛɚɥɥɨɧɚ ɢ, ɨɬɤɪɵɜ ɜɟɧɬɢɥɶ ɢɥɢ ɤɥɚɩɚɧ ɧɚ ɛɚɥɥɨɧɟ, 
ɩɪɨɜɟɪɹɸɬ ɟɝɨ ɝɟɪɦɟɬɢɱɧɨɫɬɶ. ɍɛɟɞɢɜɲɢɫɶ ɜ ɢɫɩɪɚɜɧɨɫɬɢ, ɜɟɧɬɢɥɶ ɢɥɢ ɤɥɚɩɚɧ 
ɡɚɤɪɵɜɚɸɬ. 

ɇɚɩɨɥɧɟɧɢɸ ɩɨɞɥɟɠɚɬ ɛɚɥɥɨɧɵ ɟɦɤɨɫɬɶɸ 5, 12, 27, 50 ɢ 80 ɥ. 
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Ʉɨɥɢɱɟɫɬɜɨ ɛɚɥɥɨɧɨɜ, ɲɬ, ɡɚɩɨɥɧɹɟɦɵɯ ɜ ɬɟɱɟɧɢɟ ɫɭɬɨɤ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ 
ɩɨ ɮɨɪɦɭɥɟ 

 

шɬ,
g

G
n ɋɍɌ
ɛ                    (3.4) 

ɝɞɟ Gɫɭɬ – ɦɚɤɫɢɦɚɥɶɧɨɟ ɩɨɬɪɟɛɥɟɧɢɟ ɝɚɡɚ, ɬ/ɫɭɬ 

g – ɦɚɫɫɚ ɝɚɡɚ ɜ ɨɞɧɨɦ ɛɚɥɥɨɧɟ ɪɚɜɧɚɹ 0,021 ɬ, ɞɥɹ ɛɚɥɥɨɧɚ ɟɦɤɨɫɬɶɸ 50 ɥ. 

ɫɭɬɬК
QG ɝɨɞɫɭɬ /06,2

365

1,0
694,7522

365
       (3.5) 

.99
021,0
06,2 ɲɬnɛ 

 

ɉɪɢɧɢɦɚɟɦ 99 ɛɚɥɥɨɧɨɜ. 

 
Ʉɨɥɢɱɟɫɬɜɨ ɛɚɥɥɨɧɨɜ, ɩɨɞɥɟɠɚɳɢɯ ɡɚɩɨɥɧɟɧɢɸ ɜ ɬɟɱɟɧɢɟ ɫɭɬɨɤ, 

ɫɨɫɬɚɜɥɹɟɬ 99 ɲɬ. 
 
 
 3.3 Ɋɚɫɱɟɬ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɨ-ɡɚɩɨɪɧɵɯ ɤɥɚɩɚɧɨɜ 
 
Ⱦɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɨɜɵɲɟɧɢɹ ɞɚɜɥɟɧɢɹ ɜ ɪɟɡɟɪɜɭɚɪɚɯ ɜɵɲɟ 

ɞɨɩɭɫɬɢɦɨɝɨ ɩɪɢɦɟɧɹɸɬɫɹ ɩɪɭɠɢɧɧɵɟ ɡɚɩɨɪɧɨ-ɫɛɪɨɫɧɵɟ ɤɥɚɩɚɧɵ ɬɢɩɨɜ ɉɉɄ4, 
ɉɉɄ4Ɋ. 

ɉɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɟ ɡɚɩɨɪɧɵɟ ɤɥɚɩɚɧɵ (ɉɁɄ) ɹɜɥɹɸɬɫɹ, ɭɫɬɪɨɣɫɬɜɨɦ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɦ ɛɟɡɨɩɚɫɧɨɫɬɶ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɭɫɥɨɜɢɹɯ 
ɩɨɜɵɲɟɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɚɡɚ. ɉɨɫɥɟ ɫɛɪɨɫɚ ɧɟɨɛɯɨɞɢɦɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɫɪɟɞɵ 
ɤɥɚɩɚɧ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɡɚɤɪɵɜɚɟɬɫɹ. ɍɫɬɚɧɨɜɤɚ ɉɁɄ ɧɚ ɪɟɡɟɪɜɭɚɪɚɯ ɹɜɥɹɟɬɫɹ 
ɨɛɹɡɚɬɟɥɶɧɨɣ, ɬ.ɤ. ɩɪɢɱɢɧ ɞɥɹ ɱɪɟɡɦɟɪɧɨɝɨ ɩɨɜɵɲɟɧɢɹ ɞɚɜɥɟɧɢɹ ɦɨɠɟɬ ɛɵɬɶ 
ɦɧɨɠɟɫɬɜɨ: 

1) ɧɚɝɪɟɜ ɫɨɥɧɟɱɧɨɣ ɪɚɞɢɚɰɢɟɣ ɢɥɢ ɨɬɤɪɵɬɵɦ ɨɝɧɟɦ ɜ ɫɥɭɱɚɟ ɩɨɠɚɪɚ; 
2) ɭɜɟɥɢɱɟɧɢɟ ɨɛɴɟɦɚ ɠɢɞɤɨɫɬɢ ɜ ɫɥɭɱɚɟ ɩɟɪɟɩɨɥɧɟɧɢɹ ɩɪɢ ɩɨɜɵɲɟɧɢɢ 

ɬɟɦɩɟɪɚɬɭɪɵ ɠɢɞɤɨɫɬɢ ɢɥɢ ɨɬɫɭɬɫɬɜɢɢ ɩɚɪɨɜɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ; 
3) ɧɚɩɨɥɧɟɧɢɟ ɫɠɢɠɟɧɧɵɦ ɝɚɡɨɦ, ɢɦɟɸɳɢɦ ɭɩɪɭɝɨɫɬɶ ɩɚɪɨɜ ɤɨɦɩɨɧɟɧɬɨɜ 

ɛɨɥɟɟ ɜɵɫɨɤɭɸ, ɱɟɦ ɬɚ, ɧɚ ɤɨɬɨɪɭɸ ɪɚɫɫɱɢɬɚɧ ɪɟɡɟɪɜɭɚɪ; 
4) ɩɨɞɚɱɚ ɠɢɞɤɨɣ ɮɚɡɵ ɧɚɫɨɫɨɦ ɩɪɢ ɩɟɪɟɩɨɥɧɟɧɧɨɦ ɪɟɡɟɪɜɭɚɪɟ ɢ ɬ.ɞ. 
ɇɚɢɛɨɥɶɲɭɸ ɨɩɚɫɧɨɫɬɶ ɩɪɟɞɫɬɚɜɥɹɟɬ ɧɚɝɪɟɜ ɪɟɡɟɪɜɭɚɪɚ ɨɬɤɪɵɬɵɦ ɨɝɧɟɦ 

ɩɪɢ ɩɨɠɚɪɟ, ɬ.ɤ. ɪɟɡɤɨɟ ɩɨɜɵɲɟɧɢɟ ɞɚɜɥɟɧɢɹ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɟɝɨ ɪɚɡɪɭɲɟɧɢɸ. 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɉɁɄ ɧɚɞɨ ɩɨɞɛɢɪɚɬɶ ɫ ɬɚɤɨɣ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɶɸ, ɱɬɨɛɵ ɜ 
ɫɥɭɱɚɟ ɩɨɠɚɪɚ ɱɟɪɟɡ ɧɢɯ ɦɨɝ ɩɪɨɣɬɢ ɜɟɫɶ ɨɛɪɚɡɭɸɳɢɣɫɹ ɩɚɪ, ɢɦɟɸɳɢɣ 
ɢɡɛɵɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ. 

ɉɪɭɠɢɧɧɵɟ ɉɁɄ ɨɛɥɚɞɚɸɬ ɪɹɞɨɦ ɩɪɟɢɦɭɳɟɫɬɜ ɩɟɪɟɞ ɪɵɱɚɠɧɵɦɢ: 
ɪɟɝɭɥɢɪɨɜɤɚ ɬɨɱɧɟɟ ɢ ɬɳɚɬɟɥɶɧɟɟ ɮɢɤɫɢɪɭɟɬɫɹ; ɧɟɫɥɨɠɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ; 
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ɤɨɦɩɚɤɬɧɚɹ ɮɨɪɦɚ; ɩɪɨɫɬɨɟ ɢɫɩɨɥɧɟɧɢɟ. Ʉ ɧɢɦ ɩɪɟɞɴɹɜɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ 
ɬɪɟɛɨɜɚɧɢɹ: 

1) ɤɥɚɩɚɧ ɞɨɥɠɟɧ ɛɟɡɨɬɤɚɡɧɨ ɫɪɚɛɚɬɵɜɚɬɶ ɩɪɢ ɞɨɫɬɢɠɟɧɢɢ ɩɪɟɞɟɥɶɧɨɝɨ 
ɞaɜɥɟɧɢɹ; 

2) ɜ ɨɬɤɪɵɬɨɦ ɩɨɥɨɠɟɧɢɢ ɤɥɚɩɚɧ ɞɨɥɠɟɧ ɩɪɨɩɭɫɤɚɬɶ ɫɪɟɞɭ ɜ ɬɚɤɨɦ 
ɤɨɥɢɱɟɫɬɜɟ, ɱɬɨɛɵ ɞɚɥɶɧɟɣɲɟɟ ɩɨɜɵɲɟɧɢɟ ɞɚɜɥɟɧɢɹ ɛɵɥɨ ɧɟɜɨɡɦɨɠɧɵɦ; 

3) ɩɪɢ ɫɧɢɠɟɧɢɢ ɞɚɜɥɟɧɢɹ ɞɨ ɡɧɚɱɟɧɢɹ ɧɟɦɧɨɝɨ ɧɢɠɟ ɪɚɛɨɱɟɝɨ ɤɥɚɩɚɧ 
ɞɨɥɠɟɧ ɡɚɤɪɵɬɶɫɹ; 

4) ɜ ɡɚɤɪɵɬɨɦ ɫɨɫɬɨɹɧɢɢ ɩɨɫɥɟ ɦɧɨɝɨɤɪɚɬɧɵɯ ɫɪɚɛɚɬɵɜɚɧɢɣ ɤɥɚɩɚɧ 
ɞɨɥɠɟɧ ɫɨɯɪɚɧɹɬɶ ɝɟɪɦɟɬɢɱɧɨɫɬɶ. 

ȼ ɪɟɡɟɪɜɭɚɪɚɯ ɞɨɥɠɧɵ ɭɫɬɚɧɚɜɥɢɜɚɬɶɫɹ ɤɥɚɩɚɧɵ, ɤɨɬɨɪɵɟ ɞɨɥɠɧɵ 
ɫɪɚɛɚɬɵɜɚɬɶ ɩɪɢ ɩɨɜɵɲɟɧɢɢ ɞɚɜɥɟɧɢɹ ɧɟ ɛɨɥɟɟ ɱɟɦ ɧɚ 15% ɨɬ ɪɚɛɨɱɟɝɨ. ɉɪɢ 
ɨɛɨɫɧɨɜɚɧɢɢ ɞɨɩɭɫɤɚɟɬɫɹ ɩɨɜɵɲɟɧɢɟ ɞɚɜɥɟɧɢɹ ɞɨ 1,25Ɋp.  

ɇɟɨɛɯɨɞɢɦɭɸ ɩɥɨɳɚɞɶ ɩɪɨɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɤɥɚɩɚɧɚ, ɦɦ2, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 
ɫ ɩɪɚɜɢɥɚɦɢ ɭɫɬɪɨɣɫɬɜɚ ɢ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɨɫɭɞɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɩɨɞ 
ɞɚɜɥɟɧɢɟɦ, ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

 

2/1

121
))((9,15 


ɊɊȼɚ

G
F

c
, (3.6) 

 
ɝɞɟ G – ɦɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɚɹ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɤɥɚɩɚɧɚ, ɤɝ/ɱ; 
       а – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɝɚɡɚ ɤɥɚɩɚɧɨɦ, ɪɚɜɧɵɣ 0,6; 
       ȼ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɫɲɢɪɟɧɢɟ ɫɪɟɞɵ; 
       Ɋ1 – ɦɚɤɫɢɦɚɥɶɧɨɟ ɢɡɛɵɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɩɟɪɟɞ ɤɥɚɩɚɧɨɦ, ɪɚɜɧɨɟ  
2,3 Ɇɩɚ; 
       Ɋ2 – ɢɡɛɵɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ ɡɚ ɤɥɚɩɚɧɨɦ, ɪɚɜɧɨɟ 0 Ɇɉɚ; 
       ρ1 – ɩɥɨɬɧɨɫɬɶ ɝɚɡɚ ɩɪɢ Ɋ1 ɢ t1, ɤɝ/ɦ3. 

ɉɥɨɬɧɨɫɬɶ ɝɚɡɚ ɩɪɢ Ɋ1 ɢ t1, ɤɝ/ɦ3, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

zɊɌ

ɌɊ

ɧ

ɧɧ






1

1

1


 , (3.7) 

 
ɝɞɟ ρɧ, Ɍɧ, Ɋɧ – ɩɥɨɬɧɨɫɬɶ, ɬɟɦɩɟɪɚɬɭɪɚ, ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɩɪɢ ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ, 
ɤɝ/ɦ3, ρɧ = 2,29 ɤɝ/ɦ3, Ɍɧ = 273 Ʉ, Ɋɧ = 10332 ɤɝ/ɦ2;       
      Ɍ1, Ɋ1 – ɬɟɦɩɟɪɚɬɭɪɚ ɢ ɞɚɜɥɟɧɢɟ ɜ ɪɚɛɨɱɢɯ ɭɫɥɨɜɢɹɯ, Ɍ1 = 333 Ʉ, Ɋ1 = 23000 
ɤɝ/ɦ2; 
      z – ɤɨɷɮɮɢɰɢɟɧɬ ɫɠɢɦɚɟɦɨɫɬɢ ɪɟɚɥɶɧɨɝɨ ɝɚɡɚ, z = 0,9. 

 

9,010332333

2732300029,2
1 

 =4,64 ɤɝ/ɦ3. 
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Ɇɚɤɫɢɦɚɥɶɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɪɟɡɟɪɜɭɚɪɚ, ɤɝ/ɱ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ: 

 

q

ttFk
G ɠɜ

)( 
 , (3.8) 

 
ɝɞɟ k – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɟɪɟɞɚɱɢ ɨɬ ɨɤɪɭɠɚɸɳɟɝɨ ɝɨɪɹɱɟɝɨ ɜɨɡɞɭɯɚ ɱɟɪɟɡ 
ɫɬɟɧɤɭ ɧɟɢɡɨɥɢɪɨɜɚɧɧɨɝɨ ɪɟɡɟɪɜɭɚɪɚ ɤ ɠɢɞɤɨɫɬɢ ɪɚɜɧɵɣ 23,2 ȼɬ/ɦ2ɱ°ɋ; 
       F – ɧɚɪɭɠɧɚɹ ɩɨɜɟɪɯɧɨɫɬɶ ɪɟɡɟɪɜɭɚɪɚ, ɞɥɹ ɪɟɡɟɪɜɭɚɪɚ ɉɋ-50 F = 115 ɦ2; 
       tɜ – ɬɟɦɩɟɪɚɬɭɪɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɪɚɜɧɚɹ 550 ˚ɋ; 
       tɠ – ɬɟɦɩɟɪɚɬɭɪɚ ɤɢɩɟɧɢɹ ɠɢɞɤɨɫɬɢ ɩɪɢ ɚɛɫɨɥɸɬɧɨɦ ɞɚɜɥɟɧɢɢ ɟɟ ɜ 
ɪɟɡɟɪɜɭɚɪɟ ɪɚɜɧɚɹ 60 ˚ɋ; 
        q – ɫɤɪɵɬɚɹ ɬɟɩɥɨɬɚ ɢɫɩɚɪɟɧɢɹ ɩɪɢ tɠ q = 295,48 ɤȾɠ/ɤɝ = 1241 ɤɤɚɥ/ɤɝ = 
=1439,5 ȼɬ/ɤɝ. 

 
23,2 115 (550 60)

1439,5
G

   = 908,17 ɤɝ/ɱ. 

 
 
 
ɉɪɨɩɭɫɤɧɭɸ ɫɩɨɫɨɛɧɨɫɬɶ, ɤɝ/ɱ, ɩɨ ɷɦɩɢɪɢɱɟɫɤɨɣ ɮɨɪɦɭɥɟ ɢɡ ɩɪɚɜɢɥ 

ɭɫɬɪɨɣɫɬɜɚ ɫɨɫɭɞɨɜ ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
 








 
2

1000
D

ZDG , (3.9) 

 
ɝɞɟ D – ɞɢɚɦɟɬɪ ɪɟɡɟɪɜɭɚɪɚ, ɦ, ɞɥɹ ɉɋ-50 D=2,4ɦ; 
      Z – ɞɥɢɧɚ ɪɟɡɟɪɜɭɚɪɚ, ɦ, ɞɥɹ ɉɋ-50 Z=11,536ɦ. 

 
2,4

1000 2,4 11,536
2

G
 
 
 

    = 30566,4 ɤɝ/ɱ. 
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30566,4

15,9 0,6 0,72 ((2,3 0) 4,64)c
F 

    
 = 1362,2 ɦɦ2. 

 
Ⱦɢɚɦɟɬɪ ɤɥɚɩɚɧɚ, ɦɦ, ɜɵɱɢɫɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ 
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c

F
d , (3.10) 

 
ɝɞɟ Fc – ɧɟɨɛɯɨɞɢɦɚɹ ɩɥɨɳɚɞɶ ɩɪɨɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɤɥɚɩɚɧɚ, ɦɦ2, ɩɨ (3.6). 



16 
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3,14
d

   
 

= 41,65 ɦɦ. 

 
ɉɨ [2] ɩɨɞɛɢɪɚɟɦ ɤɥɚɩɚɧ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɣ ɩɨɥɧɨɩɨɞɴɟɦɧɵɣ ɦɚɪɤɢ 

ɉɉɄ4-40, Dɭ = 50 ɦɦ ɫ ɩɪɭɠɢɧɨɣ № 117 ɢ ɩɪɟɞɟɥɚɦɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 1,8-2,8 Ɇɉɚ. 
 
 
3.4 Ɋɚɫɱɟɬ ɧɚɫɨɫɧɨ-ɤɨɦɩɪɟɫɫɨɪɧɨɝɨ ɨɬɞɟɥɟɧɢя 
 
ɉɨɞɛɨɪ ɧɚɫɨɫɧɨ-ɤɨɦɩɪɟɫɫɨɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɭɱɟɬɨɦ 

ɨɛɴɟɦɚ ɢ ɯɚɪɚɤɬɟɪɚ ɩɪɨɢɡɜɨɞɢɦɵɯ ɨɩɟɪɚɰɢɣ ɩɨ ɩɟɪɟɤɚɱɤɟ ɫɠɢɠɟɧɧɵɯ ɝɚɡɨɜ ɩɨ 
ɫɢɫɬɟɦɟ ɫɥɢɜɧɵɯ ɢ ɧɚɥɢɜɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ.  

ɉɪɢ ɜɵɛɨɪɟ ɧɚɫɨɫɨɜ ɭɱɢɬɵɜɚɸɬ ɨɫɨɛɟɧɧɨɫɬɶ ɩɟɪɟɤɚɱɤɢ ɫɠɢɠɟɧɧɨɝɨ ɝɚɡɚ, 
ɡɚɤɥɸɱɚɸɳɭɸɫɹ ɜ ɬɨɦ, ɱɬɨ ɨɧ, ɨɛɥɚɞɚɹ ɜɵɫɨɤɨɣ ɭɩɪɭɝɨɫɬɶɸ ɩɚɪɨɜ, ɩɪɢ 
ɧɟɡɧɚɱɢɬɟɥɶɧɨɦ ɩɨɧɢɠɟɧɢɢ ɞɚɜɥɟɧɢɹ ɧɚɱɢɧɚɟɬ ɢɫɩɚɪɹɬɶɫɹ ɢ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 
ɞɪɭɝɢɦɢ ɠɢɞɤɨɫɬɹɦɢ ɨɛɥɚɞɚɟɬ ɦɟɧɶɲɟɣ ɡɚɝɪɹɡɧɟɧɧɨɫɬɶɸ. ɉɨɷɬɨɦɭ ɜɨ 
ɜɫɚɫɵɜɚɸɳɟɦ ɩɚɬɪɭɛɤɟ ɧɟɨɛɯɨɞɢɦɨ ɩɨɞɞɟɪɠɢɜɚɬɶ ɞɚɜɥɟɧɢɟ ɜɵɲɟ ɭɩɪɭɝɨɫɬɢ 
ɩɚɪɨɜ ɫɠɢɠɟɧɧɵɯ ɝɚɡɨɜ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɠɢɞɤɨɫɬɢ, ɚ 
ɤɨɧɫɬɪɭɤɰɢɢ ɫɚɥɶɧɢɤɨɜɵɯ ɭɩɥɨɬɧɟɧɢɣ ɞɨɥɠɧɵ ɛɵɬɶ ɩɨɜɵɲɟɧɧɨɣ ɧɚɞɟɠɧɨɫɬɢ.  

ɉɪɢ ɜɵɛɨɪɟ ɱɢɫɥɚ ɬɢɩɚ ɧɚɫɨɫɨɜ (ɇ) ɭɱɢɬɵɜɚɸɬ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ 
ɧɚ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɰɢɫɬɟɪɧɵ ɢ ɛɚɥɥɨɧɵ ɜɨ ɜɪɟɦɹ ɫɥɢɜɧɵɯ ɢ ɧɚɥɢɜɧɵɯ 
ɨɩɟɪɚɰɢɣ. 

ɉɪɢ ɜɵɛɨɪɟ ɤɨɦɩɪɟɫɫɨɪɨɜ ɭɱɢɬɵɜɚɟɬɫɹ ɢɯ ɨɫɧɨɜɧɨɟ ɧɚɡɧɚɱɟɧɢɟ ɩɨ ɨɬɛɨɪɭ 
ɩɚɪɨɜ ɫɠɢɠɟɧɧɨɝɨ ɝɚɡɚ ɢɡ ɡɚɩɨɥɧɹɟɦɨɝɨ ɪɟɡɟɪɜɭɚɪɚ ɢ ɧɚɝɧɟɬɚɧɢɸ ɢɯ ɜ ɩɚɪɨɜɨɟ 
ɩɪɨɫɬɪɚɧɫɬɜɨ ɨɩɨɪɨɠɧɹɟɦɨɝɨ ɪɟɡɟɪɜɭɚɪɚ ɢɥɢ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ ɰɢɫɬɟɪɧ. 
Ȼɥɚɝɨɞɚɪɹ ɷɬɨɦɭ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɜɵɞɚɜɥɢɜɚɧɢɟ ɠɢɞɤɨɣ ɮɚɡɵ ɞɥɹ ɩɨɞɚɱɢ ɟɟ ɤ 
ɧɚɫɨɫɚɦ ɢɥɢ ɩɪɢ ɪɚɛɨɬɟ ɛɟɡ ɧɢɯ. Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɱɢɫɥɚ ɤɨɦɩɪɟɫɫɨɪɨɜ ɢ ɢɯ 
ɩɨɞɚɱɢ ɩɨɥɶɡɭɸɬɫɹ ɨɩɵɬɧɵɦɢ ɢ ɪɚɫɱɟɬɧɵɦɢ ɞɚɧɧɵɦɢ.  

Ɉɩɪɟɞɟɥɟɧɢɟ ɩɨɞɚɱɢ ɤɨɦɩɪɟɫɫɨɪɚ ɪɚɫɱɟɬɧɵɦ ɩɭɬɟɦ ɡɚ ɨɫɧɨɜɭ ɩɪɢɧɢɦɚɸɬ 
ɭɫɥɨɜɢɟ: ɧɚɝɧɟɬɚɟɦɵɟ ɩɚɪɵ ɫɠɢɠɟɧɧɨɝɨ ɝɚɡɚ ɢɦɟɸɬ ɩɨɜɵɲɟɧɧɭɸ ɬɟɦɩɟɪɚɬɭɪɭ 
ɢ, ɫɨɩɪɢɤɚɫɚɹɫɶ ɫ ɯɨɥɨɞɧɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ, ɩɨɞɨɝɪɟɜɚɸɬ ɜɟɪɯɧɢɣ ɫɥɨɣ ɠɢɞɤɨɫɬɢ, 
ɫɩɨɫɨɛɫɬɜɭɹ ɟɟ ɢɫɩɚɪɟɧɢɸ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨɦɭ ɩɨɜɵɲɟɧɢɸ ɞɚɜɥɟɧɢɹ ɜ 
ɢɫɩɚɪɹɟɦɨɦ ɪɟɡɟɪɜɭɚɪɟ. 

ɉɨɞɚɱɭ ɤɨɦɩɪɟɫɫɨɪɚ, ɤɝ/ɱ, ɞɥɹ ɫɥɢɜɚ 3 ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ ɰɢɫɬɟɪɧ ɨɛɴɟɦɨɦ 
51 ɦ3 ɩɪɢ D=2,6 ɦ, Z=10,8  ɦ, ɞɢɚɦɟɬɪ ɫɥɢɜɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ dɌ =100 ɦɦ, 
ɩɪɢɜɟɞɟɧɧɚɹ ɞɥɢɧɚ ɬɪɭɛɨɩɪɨɜɨɞɚ  lɌ = 250 ɦ, ɜɪɟɦɹ ɫɥɢɜɚ τ = 2 ɱ, λ = 0,02, ɢ 
ɩɥɨɬɧɨɫɬɶɸ ɫɦɟɫɢ 587,25 ɤɝ/ɦ3, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
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, (3.11) 

 
ɝɞɟ k1 – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɨɯɥɚɠɞɟɧɢɣ, ɪɚɜɧɵɣ 40; 
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      F – ɩɨɜɟɪɯɧɨɫɬɶ ɡɟɪɤɚɥɚ ɤɨɧɞɟɧɫɚɰɢɢ, ɦ2, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

ZDF  , (3.12) 
 

ɝɞɟ D – ɞɢɚɦɟɬɪ ɰɢɫɬɟɪɧɵ, ɦ; 
      Z – ɞɥɢɧɚ ɰɢɫɬɟɪɧɵ, ɦ. 
      ΔɊ – ɩɟɪɟɩɚɞ ɞɚɜɥɟɧɢɣ ɜ ɪɟɡɟɪɜɭɚɪɟ, ɉɚ; 
       r – ɫɤɪɵɬɚɹ ɬɟɩɥɨɬɚ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ, ɪɚɜɧɚɹ 80 ɤȾɠ/ɤɝ; 
       τ – ɜɪɟɦɹ ɫɥɢɜɚ, ɱ. 
 

2м288,106,2ZdF   
ɋɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɠɢɞɤɨɫɬɢ ɜ ɫɥɢɜɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ, ɦ/ɫ, 

ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
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,                                                                                       (3.13)  

 
ɝɞɟ Vɝ – ɨɛɴɟɦ ɰɢɫɬɟɪɧɵ, ɦ3; 
 
       k – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɩɨɥɧɟɧɢɹ ɰɢɫɬɟɪɧɵ, 0,8; 
       fɌ – ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɦ2; 
       τ – ɜɪɟɦɹ ɫɥɢɜɚ, ɱ. 

 
ɉɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɦ2, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
 

00785,04/01,014,34/2Пf ɬɪ  , (3.14) 

ɝɞɟ dɌ – ɞɢɚɦɟɬɪ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɦ. 
 

4

1,014,3 2
Ɍ

f  = 0,0078 ɦ2; 

 

ɫɦWɠ /17,2
2360000785,0

8,0513





  

Ƚɢɞɪɚɜɥɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɥɢɜɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ: 
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 , (3.15) 

 
ɝɞɟ λ – ɤɨɷɮɮɢɰɢɟɧɬ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɬɪɟɧɢɹ; 
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      lɌ – ɞɥɢɧɚ ɬɪɭɛɵ, ɦ; 
      ρ – ɩɥɨɬɧɨɫɬɶ ɝɚɡɚ, ɤɝ/ɦ3; 
      ω – ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɠɢɞɤɨɫɬɢ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ, ɦ/ɫ, ɩɨ (3.13); 
      dɌ – ɞɢɚɦɟɬɪ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɦ. 

 

Ɋɬɪ=0,02 
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58817,2 ɦɫɤɝ 










 

 
ɬ.ɤ Ɋɬɪ ɧɚɯɨɞɢɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 5000-8000, ΔɊ=2 ɤɝɫ/ɫɦ2. 
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50 28 2

80 2ɱ
G

 



= 24,75 ɤɝ/ɱ. 

 
Ɉɩɪɟɞɟɥɢɦ ɫɪɟɞɧɸɸ ɩɨɞɚɱɭ ɤɨɦɩɪɟɫɫɨɪɚ ɡɚ 1ɱ ɩɪɢ τɫɪ = τ/2 = 1 
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= 24,75 ɤɝ/ɱ. 

 
Ɉɩɪɟɞɟɥɢɦ ɩɨɞɚɱɭ ɤɨɦɩɪɟɫɫɨɪɚ ɡɚ ɩɟɪɜɵɟ 5 ɦɢɧɭɬ 
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80 0,083

ɧɚɱ
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G

 



=121,49 ɤɝ/ɱ. 

 
Ɉɬɫɸɞɚ ɩɪɢɧɢɦɚɟɦ ɩɨɞɚɱɭ ɤɨɦɩɪɟɫɫɨɪɚ 122 ɤɝ/ɱ. 
 
Ʉ ɭɫɬɚɧɨɜɤɟ ɩɪɢɧɢɦɚɟɦ 2 ɤɨɦɩɪɟɫɫɨɪɚ: Ⱥȼ-22 ɫ ɩɨɞɚɱɟɣ 24,75 ɤɝ/ɱ ɩɪɢ 

ɞɚɜɥɟɧɢɢ ɜɫɚɫɵɜɚɧɢɹ 2 Ɇɩɚ, ɫ ɩɨɞɚɱɟɣ 122 ɤɝ/ɱ.  
 
3.5 Ɋɚɫɱɟɬ ɤɨɥɢɱɟɫɬɜɚ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ 
 
ɋɠɢɠɟɧɧɵɟ ɝɚɡɵ ɨɬ ɡɚɜɨɞɨɜ-ɩɨɫɬɚɜɳɢɤɨɜ ɤ ɩɨɬɪɟɛɢɬɟɥɹɦ ɢɥɢ ɤ ɛɚɡɚɦ ɢɯ 

ɩɪɢɟɦɚ, ɯɪɚɧɟɧɢɹ ɢ ɪɚɡɞɚɱɢ ɞɨɫɬɚɜɥɹɸɬɫɹ ɜ ɫɨɫɭɞɚɯ, ɪɚɛɨɬɚɸɳɢɯ ɩɨɞ 
ɞɚɜɥɟɧɢɟɦ. Ⱦɨɫɬɚɜɤɚ ɹɜɥɹɟɬɫɹ ɫɥɨɠɧɵɦ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɯɨɡɹɣɫɬɜɟɧɧɵɦ ɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɩɪɨɰɟɫɫɨɦ, ɜɤɥɸɱɚɸɳɢɦ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɟ ɫɠɢɠɟɧɧɵɯ 
ɝɚɡɨɜ ɧɚ ɞɚɥɶɧɢɟ ɪɚɫɫɬɨɹɧɢɹ, ɨɛɪɚɛɨɬɤɭ ɝɚɡɨɜ ɧɚ Ƚɇɋ, ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɟ ɢɯ ɧɚ 
ɛɥɢɠɧɢɟ ɪɚɫɫɬɨɹɧɢɹ ɞɥɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɞɨɫɬɚɜɤɢ ɝɚɡɚ ɦɟɥɤɢɦ ɩɨɬɪɟɛɢɬɟɥɹɦ. 

Ɉɩɵɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ Ƚɚɡɨɧɚɩɨɥɧɢɬɟɥɶɧɵɟ ɫɬɚɧɰɢɢ ɞɨɥɠɧɵ 
ɪɚɫɩɨɥɚɝɚɬɶ ɧɟɨɛɯɨɞɢɦɵɦ ɚɜɬɨɬɪɚɧɫɩɨɪɬɨɦ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɨɩɟɪɚɬɢɜɧɨɫɬɢ 
ɝɚɡɨɫɧɚɛɠɟɧɢɹ ɧɚɫɟɥɟɧɢɹ ɢ ɤɨɦɦɭɧɚɥɶɧɨ-ɛɵɬɨɜɵɯ ɨɛɴɟɤɬɨɜ. ɑɢɫɥɟɧɧɨɫɬɶ 
ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ, ɧɚɯɨɞɹɳɟɝɨɫɹ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɚ Ƚɇɋ ɡɚɜɢɫɢɬ ɨɬ 
ɤɨɥɢɱɟɫɬɜɚ ɝɚɡɚ ɩɨɞɥɟɠɚɳɟɝɨ ɩɟɪɟɜɨɡɤɟ ɢ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɩɨɞɜɢɠɧɨɝɨ 
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ɫɨɫɬɚɜɚ ɡɚ ɟɞɢɧɢɰɭ ɜɪɟɦɟɧɢ. ɉɪɢ ɷɬɨɦ ɩɨɞɜɢɠɧɵɣ ɫɨɫɬɚɜ, ɢɫɩɨɥɶɡɭɟɦɵɣ ɞɥɹ 
ɞɨɫɬɚɜɤɢ ɫɠɢɠɟɧɧɨɝɨ ɝɚɡɚ, ɦɨɠɟɬ ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɜɢɞɟ ɬɪɚɧɫɩɨɪɬɧɵɯ ɢ 
ɪɚɡɞɚɬɨɱɧɵɯ ɚɜɬɨɰɢɫɬɟɪɧ, ɚɜɬɨɦɨɛɢɥɢ, ɨɛɨɪɭɞɨɜɚɧɧɵɟ ɩɨɞ ɩɟɪɟɜɨɡɤɭ ɛɚɥɥɨɧɨɜ 
ɢɥɢ ɨɛɵɱɧɵɟ. 

Ⱥɜɬɨɦɨɛɢɥɶɧɵɟ ɰɢɫɬɟɪɧɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ 
ɰɢɥɢɧɞɪɢɱɟɫɤɢɟ ɫɨɫɭɞɵ, ɜ ɡɚɞɧɢɯ ɞɧɢɳɚɯ ɤɨɬɨɪɵɯ ɜɜɚɪɟɧ ɥɸɤ ɫ ɬɪɟɛɭɟɦɵɦɢ 
ɩɪɢɛɨɪɚɦɢ. Ɍɪɚɧɫɩɨɪɬɧɵɟ ɚɜɬɨɰɢɫɬɟɪɧɵ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɩɟɪɟɜɨɡɤɢ 
ɫɠɢɠɟɧɧɵɯ ɝɚɡɨɜ ɫ ɡɚɜɨɞɨɜ-ɩɨɫɬɚɜɳɢɤɨɜ ɞɨ ɝɚɡɨɪɚɡɞɚɬɨɱɧɵɯ ɫɬɚɧɰɢɣ ɢɥɢ ɫ 
ɝɚɡɨɪɚɡɞɚɬɨɱɧɵɯ ɫɬɚɧɰɢɣ ɢ ɤɭɫɬɨɜɵɯ ɛɚɡ ɤɪɭɩɧɵɦ ɩɨɬɪɟɛɢɬɟɥɹɦ ɢ ɝɪɭɩɩɨɜɵɦ 
ɭɫɬɚɧɨɜɤɚɦ ɫɨ ɫɥɢɜɨɦ ɢɯ ɜ ɪɟɡɟɪɜɭɚɪɵ.  

Ɋɚɡɞɚɬɨɱɧɵɟ ɚɜɬɨɰɢɫɬɟɪɧɵ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɞɨɫɬɚɜɤɢ ɫɠɢɠɟɧɧɵɯ ɝɚɡɨɜ 
ɩɨɬɪɟɛɢɬɟɥɸ ɫ ɪɚɡɥɢɜɤɨɣ ɝɚɡɚ ɜ ɦɚɥɵɟ ɫɨɫɭɞɵ, ɚɜɬɨɦɨɛɢɥɶɧɵɟ ɢ ɨɛɵɱɧɵɟ 
ɛɚɥɥɨɧɵ. Ƚɪɭɡɨɜɵɟ ɚɜɬɨɦɨɛɢɥɢ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɩɟɪɟɜɨɡɤɢ ɛɚɥɥɨɧɨɜ ɨɬ 
ɝɚɡɨɪɚɡɞɚɬɨɱɧɨɣ ɫɬɚɧɰɢɢ ɞɨ ɤɚɠɞɨɝɨ ɩɨɬɪɟɛɢɬɟɥɹ. Ⱥɜɬɨɰɢɫɬɟɪɧɵ ɧɚɩɨɥɧɹɸɬ ɢɡ 
ɫɩɟɰɢɚɥɶɧɵɯ ɤɨɥɨɧɨɤ.  

ɑɢɫɥɨ ɪɟɣɫɨɜ ɚɜɬɨɦɨɛɢɥɹ ɜ ɫɭɬɤɢ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 

 ,t2c/l2/tn 1         

 (3.1) 

ɝɞɟ t-ɱɢɫɥɨ ɱɚɫɨɜ ɪɚɛɨɬɵ ɚɜɬɨɦɚɲɢɧɵ ɜ ɫɭɬɤɢ, ɱ; 

l- ɪɚɫɫɬɨɹɧɢɟ ɨɬ Ƚɇɋ ɞɨ ɩɨɬɪɟɛɢɬɟɥɟɣ, ɤɦ (3-5); 

ɫ- ɫɪɟɞɧɹɹ ɬɟɯɧɢɱɟɫɤɚɹ ɫɤɨɪɨɫɬɶ ɚɜɬɨɦɨɛɢɥɹ, ɤɦ/ɫ (40-50); 

t1-ɜɪɟɦɹ ɩɨɝɪɭɡɤɢ ɢ ɪɚɡɝɪɭɡɤɢ, 1,5 ɱ. 

46,2)5,1240:52(:8 n = 3 ɪɟɣɫɚ 

Ɉɩɪɟɞɟɥɹɟɦ ɫɪɟɞɧɢɣ ɨɛɴɟɦ ɩɟɪɟɜɨɡɨɤ ɨɞɧɢɦ ɚɜɬɨɦɨɛɢɥɟɦ ɜ ɫɭɬɤɢ 

ɬ,ngg1            (3.2) 

ɝɞɟ g- ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɨɞɧɨɝɨ ɚɜɬɨɦɨɛɢɥɹ ɪɚɜɧɚɹ 0,8  ɬ. 

n- ɤɨɥɢɱɟɫɬɜɨ ɪɟɣɫɨɜ ɨɞɧɨɝɨ ɚɜɬɨɦɨɛɢɥɹ ɜ ɞɟɧɶ; 

ɬ4,238,0g1   

ɇɟɨɛɯɨɞɢɦɵɣ ɨɛɴɟɦ ɩɟɪɟɜɨɡɨɤ ɜ ɫɭɬɤɢ ɨɩɪɟɞɟɥɢɬɫɹ: 

ɬ,
N

kQ
g2


            (3.3) 

ɝɞɟ N-ɱɢɫɥɨ ɪɚɛɨɱɢɯ ɞɧɟɣ ɜ ɝɨɞɭ.  

Q-ɤɨɥɢɱɟɫɬɜɨ ɝɚɡɚ ɪɟɚɥɢɡɭɟɦɨɟ ɱɟɪɟɡ ɝɚɡɨɛɚɥɥɨɧɧɵɟ ɭɫɬɚɧɨɜɤɢ, ɬ.  

Ʉ- ɤɨɷɮɮɢɰɢɟɧɬ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ, ɩɪɢɧɢɦɚɟɬɫɹ 1,5 
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ɬg 1,3
364

1,05,169,7522
2 


 . 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɬɪɟɛɭɟɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɚɜɬɨɦɨɛɢɥɟɣ ɨɩɪɟɞɟɥɢɬɫɹ 

ɨɬɧɨɲɟɧɢɟɦ: 

шɬ,
g

g
A

1

2
ɚ  ,          (3.4) 

.2
4,2
1,3 ɲɬAɚ   

Ⱦɥɹ ɩɟɪɟɜɨɡɤɢ ɞɚɧɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɝɚɡɚ ɧɟɨɛɯɨɞɢɦɨ 2 ɚɜɬɨɦɚɲɢɧɵ. 

4 Ɋɚɫɱɟɬ ɝɪɭɩɩɨɜɵɯ ɪɟɡɟɪɜɭɚɪɧɵɯ ɭɫɬɚɧɨɜɨɤ ɫɠɢɠɟɧɧɨɝɨ 
ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ ɝɚɡɚ 

 
Ⱦɥɹ ɯɪɚɧɟɧɢɹ ɫɠɢɠɟɧɧɵɯ ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ ɝɚɡɨɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɭ 

ɩɨɬɪɟɛɢɬɟɥɹ ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɬɚɰɢɨɧɚɪɧɵɟ ɢ ɩɟɪɟɞɜɢɠɧɵɟ ɪɟɡɟɪɜɭɚɪɵ ɪɚɡɥɢɱɧɨɝɨ 
ɨɛɴɟɦɚ. ɍɫɬɚɧɨɜɤɢ ɝɚɡɨɫɧɚɛɠɟɧɢɹ ɫ ɞɜɭɦɹ ɢ ɛɨɥɟɟ ɪɟɡɟɪɜɭɚɪɚɦɢ, 
ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɫɧɚɛɠɟɧɢɹ ɫɠɢɠɟɧɧɵɦ ɝɚɡɨɦ ɪɚɡɥɢɱɧɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ, 
ɧɚɡɵɜɚɸɬ ɪɟɡɟɪɜɭɚɪɧɵɦɢ. Ɉɧɢ ɛɵɜɚɸɬ ɧɚɞɡɟɦɧɵɦɢ ɢ ɩɨɞɡɟɦɧɵɦɢ. ɇɚɞɡɟɦɧɵɟ 
ɭɫɬɚɧɨɜɤɢ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɪɢɦɟɧɹɸɬ ɞɥɹ ɝɚɡɨɫɧɚɛɠɟɧɢɹ ɩɪɟɞɩɪɢɹɬɢɣ 
ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɢ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɩɨɞɡɟɦɧɵɟ ɞɥɹ 
ɝɚɡɨɫɧɚɛɠɟɧɢɹ ɩɪɨɦɵɲɥɟɧɧɵɯ ɢ ɤɨɦɦɭɧɚɥɶɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ, ɨɬɞɟɥɶɧɵɯ 
ɦɧɨɝɨɷɬɚɠɧɵɯ ɠɢɥɵɯ ɢ ɨɛɳɟɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɢɯ ɝɪɭɩɩ, ɚ ɬɚɤɠɟ ɨɛɴɟɤɬɨɜ 
ɫɟɥɶɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ. ɑɢɫɥɨ ɪɟɡɟɪɜɭɚɪɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɪɚɫɱɟɬɨɦ, ɧɨ ɞɨɥɠɧɨ ɛɵɬɶ 
ɧɟ ɦɟɧɟɟ ɞɜɭɯ.  

ȼ ɫɨɫɬɚɜ ɪɟɡɟɪɜɭɚɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɞɨɥɠɧɵ ɜɯɨɞɢɬɶ: ɪɟɡɟɪɜɭɚɪɵ, 
ɬɪɭɛɨɩɪɨɜɨɞɵ ɨɛɜɹɡɤɢ ɪɟɡɟɪɜɭɚɪɨɜ ɩɨ ɠɢɞɤɨɣ ɢ ɩɚɪɨɜɨɣ ɮɚɡɚɦ, ɡɚɩɨɪɧɚɹ 
ɚɪɦɚɬɭɪɚ, ɪɟɝɭɥɹɬɨɪɵ ɞɚɜɥɟɧɢɹ ɝɚɡɚ, ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɟ ɡɚɩɨɪɧɵɟ ɢ ɫɛɪɨɫɧɵɟ 
ɤɥɚɩɚɧɵ, ɩɨɤɚɡɵɜɚɸɳɢɟ ɦɚɧɨɦɟɬɪɵ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɞɨ ɪɟɝɭɥɹɬɨɪɚ ɞɚɜɥɟɧɢɹ, 
ɲɬɭɰɟɪɵ ɫ ɤɪɚɧɚɦɢ ɩɨɫɥɟ ɪɟɝɭɥɹɬɨɪɚ ɪɟɝɭɥɹɬɨɪɨɜ ɞɚɜɥɟɧɢɹ ɞɥɹ ɩɪɢɫɨɟɞɢɧɟɧɢɹ 
ɤɨɧɬɪɨɥɶɧɨɝɨ ɦɚɧɨɦɟɬɪɚ, ɭɫɬɪɨɣɫɬɜɨ ɞɥɹ ɤɨɧɬɪɨɥɹ ɭɪɨɜɧɹ ɫɠɢɠɟɧɧɵɯ ɝɚɡɨɜ ɜ 
ɪɟɡɟɪɜɭɚɪɚɯ ɢ ɢɫɩɚɪɢɬɟɥɢ (ɜ ɭɫɬɚɧɨɜɤɚɯ ɫ ɢɫɤɭɫɫɬɜɟɧɧɵɦ ɢɫɩɚɪɟɧɢɟɦ). 
Ⱥɪɦɚɬɭɪɚ ɢ ɩɪɢɛɨɪɵ ɝɪɭɩɩɨɜɵɯ ɪɟɡɟɪɜɭɚɪɧɵɯ ɭɫɬɚɧɨɜɨɤ ɞɨɥɠɧɵ ɛɵɬɶ 
ɡɚɳɢɳɟɧɵ ɤɨɠɭɯɚɦɢ ɨɬ ɚɬɦɨɫɮɟɪɧɵɯ ɨɫɚɞɤɨɜ ɢ ɩɨɜɪɟɠɞɟɧɢɣ.  

ɉɥɨɳɚɞɤɢ ɪɟɡɟɪɜɭɚɪɧɵɯ ɭɫɬɚɧɨɜɨɤ ɞɨɥɠɧɵ ɛɵɬɶ ɨɝɪɚɠɞɟɧɵ ɡɚɛɨɪɨɦ 
ɜɵɫɨɬɨɣ ɧɟ ɦɟɧɟɟ 1,6 ɦ ɢɡ ɧɟɫɝɨɪɚɟɦɵɯ ɦɚɬɟɪɢɚɥɨɜ. ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɞɨɥɠɧɵ ɛɵɬɶ 
ɭɝɥɟɤɢɫɥɨɬɧɵɟ ɨɝɧɟɬɭɲɢɬɟɥɢ, ɹɳɢɤ ɫ ɩɟɫɤɨɦ ɢ ɥɨɩɚɬɚ. ɑɢɫɥɨ ɪɟɡɟɪɜɭɚɪɨɜ ɜ 
ɭɫɬɚɧɨɜɤɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɯɚɪɚɤɬɟɪɨɦ ɩɨɬɪɟɛɢɬɟɥɟɣ, ɪɚɣɨɧɨɦ ɭɫɬɚɧɨɜɤɢ 
ɪɟɡɟɪɜɭɚɪɨɜ (ɫɟɜɟɪ, ɸɝ ɢ ɬ.ɞ.), ɪɚɫɯɨɞɨɦ ɝɚɡɚ ɢ ɨɛɴɟɦɨɦ ɢɫɩɨɥɶɡɭɟɦɵɯ 
ɪɟɡɟɪɜɭɚɪɨɜ. Ⱦɥɹ ɛɟɫɩɟɪɟɛɨɣɧɨɝɨ ɫɧɚɛɠɟɧɢɹ ɧɚɫɟɥɟɧɢɹ ɝɚɡɨɦ ɢ ɜɨ ɢɡɛɟɠɚɧɢɟ 
ɩɟɪɟɝɪɭɡɤɢ ɬɪɚɧɫɩɨɪɬɚ ɨɛɴɟɦ ɪɟɡɟɪɜɭɚɪɧɵɯ ɭɫɬɚɧɨɜɨɤ ɪɚɫɫɱɢɬɵɜɚɸɬ, ɢɫɯɨɞɹ ɢɡ 
ɞɜɭɯɧɟɞɟɥɶɧɨɝɨ ɡɚɩɚɫɚ ɝɚɡɚ. Ɋɚɫɱɟɬ ɫɢɫɬɟɦ ɝɚɡɨɫɧɚɛɠɟɧɢɹ ɨɬ ɷɬɢɯ ɭɫɬɚɧɨɜɨɤ ɫ 
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ɟɫɬɟɫɬɜɟɧɧɵɦ ɢɫɩɚɪɟɧɢɟɦ ɢɦɟɟɬ ɫɜɨɸ ɫɩɟɰɢɮɢɤɭ, ɨɛɭɫɥɨɜɥɟɧɧɭɸ ɩɪɨɰɟɫɫɨɦ 
ɬɟɩɥɨɨɛɦɟɧɚ ɦɟɠɞɭ ɝɪɭɧɬɨɦ ɢ ɪɟɡɟɪɜɭɚɪɚɦɢ, ɚ ɬɚɤɠɟ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ ɝɪɭɧɬɚ. 

ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɢ ɷɤɫɩɥɭɚɬɚɰɢɹ ȽɊɍ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɋɇɢɉ 2.04.08-87*, ɩɪɚɜɢɥɚɦɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ ɝɚɡɨɜɨɦ ɯɨɡɹɣɫɬɜɟ 
Ƚɨɫɬɟɯɧɚɞɡɨɪɚ, ɩɪɚɜɢɥɚɦɢ ɭɫɬɪɨɣɫɬɜɚ ɢ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɨɫɭɞɨɜ, 
ɪɚɛɨɬɚɸɳɢɯ ɩɨɞ ɞɚɜɥɟɧɢɟɦ. 

 
4.1 Ɋɚɫɱɟɬ ɪɟɡɟɪɜɭɚɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɫ ɟɫɬɟɫɬɜɟɧɧɵɦ ɢɫɩɚɪɟɧɢɟɦ 
 
ɋɯɟɦɚ ɝɚɡɨɫɧɚɛɠɟɧɢɹ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɢɫɬɨɱɧɢɤ ɝɚɡɨɫɧɚɛɠɟɧɢɹ 

(ɪɟɡɟɪɜɭɚɪɧɭɸ ɭɫɬɚɧɨɜɤɭ ɫ ɟɫɬɟɫɬɜɟɧɧɵɦ ɢɫɩɚɪɟɧɢɟɦ), ɬɪɭɛɨɩɪɨɜɨɞɵ ɨɛɜɹɡɤɢ, 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɟ ɝɚɡɨɩɪɨɜɨɞɵ ɢ ɡɚɩɨɪɧɨ-ɪɟɝɭɥɢɪɭɸɳɭɸ ɚɪɦɚɬɭɪɭ.  

 
ɂɫɩɚɪɟɧɢɟ ɫɠɢɠɟɧɧɨɝɨ ɝɚɡɚ ɜ ɪɟɡɟɪɜɭɚɪɚɯ ɩɪɨɢɫɯɨɞɢɬ ɡɚ ɫɱɟɬ ɬɟɩɥɚ, 

ɩɨɫɬɭɩɚɸɳɟɝɨ ɤ ɧɢɦ ɨɬ ɨɤɪɭɠɚɸɳɟɝɨ ɝɪɭɧɬɚ. ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɪɟɡɟɪɜɭɚɪɨɜ 
ɡɚɜɢɫɢɬ ɨɬ ɮɪɚɤɰɢɨɧɧɨɝɨ ɫɨɫɬɚɜɚ ɝɚɡɚ (ɫɨɞɟɪɠɚɧɢɟ ɩɪɨɩɚɧɚ), ɬɟɦɩɟɪɚɬɭɪɧɵɯ 
ɭɫɥɨɜɢɣ, ɜ ɤɨɬɨɪɵɯ ɧɚɯɨɞɢɬɫɹ ɪɟɡɟɪɜɭɚɪɵ, ɢ ɪɟɠɢɦɚ ɧɚɩɨɥɧɟɧɢɹ ɪɟɡɟɪɜɭɚɪɨɜ 
ɝɚɡɨɦ ɩɨ ɦɟɪɟ ɟɝɨ ɪɚɫɯɨɞɚ. ɇɚɞɟɠɧɨɫɬɶ ɢ ɷɤɨɧɨɦɢɱɧɨɫɬɶ ɪɟɡɟɪɜɭɚɪɧɵɯ 
ɭɫɬɚɧɨɜɨɤ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ ɫɬɟɩɟɧɢ ɡɚɜɢɫɢɬ ɨɬ ɩɪɚɜɢɥɶɧɨɫɬɢ ɜɵɛɨɪɚ ɤɨɥɢɱɟɫɬɜɚ 
ɪɟɡɟɪɜɭɚɪɨɜ ɢ ɬɨɱɧɨɫɬɢ ɨɩɪɟɞɟɥɟɧɢɹ ɪɚɫɱɟɬɧɨɝɨ ɪɚɫɯɨɞɚ ɝɚɡɚ. Ɋɚɫɱɟɬɧɵɦ 
ɪɟɠɢɦɨɦ ɞɥɹ ɝɪɭɩɩɨɜɨɣ ɩɨɞɡɟɦɧɨɣ ɭɫɬɚɧɨɜɤɢ ɹɜɥɹɸɬɫɹ ɡɢɦɧɢɣ ɢ ɜɟɫɟɧɧɢɣ 
ɩɟɪɢɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ. ȼ ɷɬɨ ɜɪɟɦɹ ɪɟɡɟɪɜɭɚɪ ɪɚɛɨɬɚɟɬ ɜ ɡɨɧɟ ɝɪɭɧɬɚ ɦ 
ɨɬɪɢɰɚɬɟɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ. 

Ɍɪɟɛɭɟɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɪɟɡɟɪɜɭɚɪɨɜ, ɲɬ, ɜ ɭɫɬɚɧɨɜɤɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ 

 

ɪɟɡ

ɪ

V

V
N  , (4.1) 

 
ɝɞɟ Vɪɟɡ – ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɨɞɧɨɝɨ ɪɟɡɟɪɜɭɚɪɚ, ɦ3/ɱ, ɩɨ [1], ɞɥɹ ɪɟɡɟɪɜɭɚɪɚ 
ɨɛɴɟɦɨɦ 5 ɦ3 Vɪɟɡ =1,9 ɦ3/ɱ; 
       Vɪ – ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ, ɦ3/ɱ, ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨ ɫɭɬɨɱɧɨɦ ɩɨɬɪɟɛɥɟɧɢɢ, 
ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 

365




ɧ

ɪ

ɧ

ɝɝɨɞɧ

ɪ Q

КqKn
V , (4.2) 

 
ɝɞɟ ɩ – ɤɨɥɢɱɟɫɬɜɨ ɠɢɬɟɥɟɣ ɩɨɥɶɡɭɸɳɢɯɫɹ ɝɚɡɨɦ ɨɬ ɪɟɡɟɪɜɭɚɪɧɨɣ ɭɫɬɚɧɨɜɤɢ, ɱɟɥ; 
       Кɧ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɭɬɨɱɧɨɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɩɨɬɪɟɛɥɟɧɢɹ ɝɚɡɚ ɜ ɬɟɱɟɧɢɟ 
ɝɨɞɚ, ɩɪɢ ɧɚɥɢɱɢɢ ɜ ɤɜɚɪɬɢɪɚɯ ɬɨɥɶɤɨ ɝɚɡɨɜɵɯ ɩɥɢɬ Кɧ = 1,4; 
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       qɝɨɞ – ɝɨɞɨɜɨɣ ɪɚɫɯɨɞ ɝɚɡɚ ɧɚ ɨɞɧɨɝɨ ɱɟɥɨɜɟɤɚ ɜ ɬɟɩɥɨɜɵɯ ɟɞɢɧɢɰɚɯ ɤȾɠ/ɝɨɞ, 
ɩɪɢ ɧɚɥɢɱɢɢ ɜ ɤɜɚɪɬɢɪɟ ɝɚɡɨɜɨɣ ɩɥɢɬɵ ɢ ɩɪɢ ɝɚɡɨɫɧɚɛɠɟɧɢɢ ɫɠɢɠɟɧɧɵɦ ɝɚɡɨɦ 
qɝɨɞ = 2800000 ɤȾɠ/ɝɨɞ; 
       Кɝɧ – ɩɨɤɚɡɚɬɟɥɶ ɱɚɫɨɜɨɝɨ ɦɚɤɫɢɦɭɦɚ ɫɭɬɨɱɧɨɝɨ ɪɚɫɯɨɞɚ, ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ [1], 
Кчɧ= 0,12; 
       Qɧɪ – ɧɢɡɲɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɝɚɡɚ, ɤȾɠ/ɦ3, ɩɨ (2). 

 

Vɪ= ./24,20
36596804

12,0100028004,11520 3 ɱɦ



 

 
N=20,24/1,9=11 ɪɟɡɟɪɜɭɚɪɨɜ. 

 
ɉɪɢ ɝɪɭɧɬɨɜɨɦ ɪɚɫɩɨɥɨɠɟɧɢɢ ɪɟɡɟɪɜɭɚɪɨɜ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɞɪɭɝ ɨɬ ɞɪɭɝɚ, 

ɪɚɜɧɵɦ ɞɢɚɦɟɬɪɭ ɪɟɡɟɪɜɭɚɪɚ, ɩɪɨɢɫɯɨɞɢɬ ɬɟɩɥɨɜɨɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɦɟɠɞɭ ɧɢɦɢ. 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɝɪɭɧɬ ɦɟɠɞɭ ɧɢɦɢ ɨɯɥɚɠɞɚɟɬɫɹ, ɢ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤɚɠɞɨɝɨ 
ɪɟɡɟɪɜɭɚɪɚ ɜ ɝɪɭɩɩɨɜɨɣ ɭɫɬɚɧɨɜɤɟ ɭɦɟɧɶɲɚɟɬɫɹ. ɉɨɷɬɨɦɭ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 
ɝɪɭɩɩɵ ɪɟɡɟɪɜɭɚɪɨɜ ɧɟ ɪɚɜɧɚ ɫɭɦɦɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɟɣ ɬɚɤɨɝɨ ɠɟ ɤɨɥɢɱɟɫɬɜɚ 
ɨɬɞɟɥɶɧɨ ɫɬɨɹɳɢɯ ɪɟɡɟɪɜɭɚɪɨɜ, ɚ ɡɚɜɢɫɢɬ ɨɬ ɪɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ ɧɢɦɢ ɢ ɢɯ 
ɜɡɚɢɦɧɨɝɨ ɪɚɫɩɨɥɨɠɟɧɢɹ. ȼɫɟ ɷɬɢ ɮɚɤɬɨɪɵ ɭɱɢɬɵɜɚɸɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬɨɦ 
ɬɟɩɥɨɜɨɝɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ m. Ʉɨɷɮɮɢɰɢɟɧɬ ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ [1]. Ⱦɥɹ 6 
ɪɟɡɟɪɜɭɚɪɨɜ ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɜɟɧ 0,84. 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɝɪɭɩɩɨɜɨɣ ɭɫɬɚɧɨɜɤɢ, ɦ3/ɱ, ɫ ɭɱɟɬɨɦ ɬɟɩɥɨɜɨɝɨ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 
mVNV

ɪɟɡɭɫɬ
 , (4.3) 

 
ɝɞɟ N – ɤɨɥɢɱɟɫɬɜɨ ɪɟɡɟɪɜɭɚɪɨɜ, ɲɬ, ɩɨ (4.1); 
      Vɪɟɡ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ (4.1); 
      ɬ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɜɨɝɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ. 

 
ɱɦVɭɫɬ /38,1364,09.111 3

.   

 
Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɫɩɟɪɟɛɨɣɧɨɫɬɢ ɫɧɚɛɠɟɧɢɹ ɡɚɩɚɫ ɝɚɡɚ ɜ ɪɟɡɟɪɜɭɚɪɚɯ 

ɭɫɬɚɧɨɜɤɢ ɞɨɥɠɟɧ ɛɵɬɶ ɧɟ ɦɟɧɟɟ ɱɟɦ ɧɚ ɞɜɟ ɧɟɞɟɥɢ, ɩɨɷɬɨɦɭ ɫɥɟɞɭɟɬ ɩɪɨɜɟɪɢɬɶ 
ɡɚɩɚɫ ɝɚɡɚ, ɦ3, ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɪɟɡɟɪɜɭɚɪɚɯ ɭɫɬɚɧɨɜɤɢ, ɤɨɬɨɪɵɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ 

 

ɫɦɝɟɨɦɡɚɩ
VhVNV  , (4.4) 

 
ɝɞɟ N – ɤɨɥɢɱɟɫɬɜɨ ɪɟɡɟɪɜɭɚɪɨɜ, ɲɬ, ɩɨ (4.1); 
      Vɝɟɨɦ – ɝɟɨɦɟɬɪɢɱɟɫɤɚɹ ɟɦɤɨɫɬɶ ɪɟɡɟɪɜɭɚɪɨɜ, 5 ɦ3; 
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       h – ɤɨɥɢɱɟɫɬɜɨ ɝɚɡɚ, ɤɨɬɨɪɨɟ ɦɨɠɟɬ ɛɵɬɶ ɨɬɨɛɪɚɧɨ ɢɡ ɪɟɡɟɪɜɭɚɪɚ ɦɟɠɞɭ 
ɨɱɟɪɟɞɧɵɦɢ ɡɚɩɪɚɜɤɚɦɢ. ɇɚɱɚɥɶɧɵɣ ɭɪɨɜɟɧɶ ɡɚɩɨɥɧɟɧɢɹ 85%, ɨɫɬɚɬɨɱɧɵɣ  
25 – 35%. 

 
h=0,85 – (0,25…0,35) (4.5) 
 

Vɫɦ – ɨɛɴɟɦ ɩɚɪɨɜ, ɤɨɬɨɪɵɣ ɨɛɪɚɡɭɟɬɫɹ ɩɪɢ ɫɠɢɝɚɧɢɢ 1ɦ3 ɝɚɡɚ. ɉɪɢ ɫɠɢɝɚɧɢɢ 
ɩɪɨɩɚɧɚ ɨɛɪɚɡɭɟɬɫɹ 269 ɦ3 ɩɚɪɚ, ɚ ɩɪɢ ɢɫɩɚɪɟɧɢɢ 1 ɦ3 ɛɭɬɚɧɚ 235 ɦ3 ɩɚɪɚ. 

Ɉɛɴɟɦ ɩɚɪɨɜ, ɦ3, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

,К235K269V ɛɭɬɩɪɫж  , (4.6) 

 
 

ɝɞɟ хi – ɫɨɞɟɪɠɚɧɢɟ ɤɨɦɩɨɧɟɧɬɨɜ ɠɢɞɤɨɣ ɮɚɡɵ ɜ ɫɦɟɫɢ; 
      Vi – ɨɛɴɟɦ ɤɨɦɩɨɧɟɧɬɨɜ ɩɪɢ ɢɫɩɚɪɟɧɢɢ, ɦ3. 

 
32,2622,02358,0269 ɦVɫɠ   

 
h = 0,85 – 0,35=0,5. 
 

  3
. 5,72102,26235,085,0511 ɦVɡɚɩ   

 
ɑɢɫɥɨ ɫɭɬɨɤ ɦɟɠɞɭ ɡɚɩɪɚɜɤɚɦɢ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

ɫɭɬ

ɡɚɩ

V

V
Z  , (4.7) 

 
ɝɞɟ Vɡаɩ – ɨɛɴɟɦ ɡɚɩɚɫɚ ɝɚɡɚ ɜ ɪɟɡɟɪɜɭɚɪɧɵɯ ɭɫɬɚɧɨɜɤɚɯ, ɦ3, ɩɨ (4.4); 
       Vɫɭɬ – ɫɪɟɞɧɟɫɭɬɨɱɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ, ɦ3/ɫɭɬ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 

365




ɪ

ɧ

ɝɨɞɧ

ɫɭɬ Q

qКɩ
V , (4.8) 

 
ɝɞɟ ɩ, Кɧ, qɝɨɞ, Qɧɪ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ (4.2).       

 
Vcɭɬ= ./1169

36596804

100028004,11520 3 ɫɭɬɦ


  

 

Z= .43
169

5,5210 ɫɭɬɨɤ  
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4.2 Ɋɚɫɱɟɬ ɪɟɡɟɪɜɭɚɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɫ ɢɫɤɭɫɫɬɜɟɧɧɵɦ ɢɫɩɚɪɟɧɢɟɦ 
 
ɋɯɟɦɚ ɝɚɡɨɫɧɚɛɠɟɧɢɹ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɪɟɡɟɪɜɭɚɪɧɭɸ ɭɫɬɚɧɨɜɤɭ, 

ɢɫɩɚɪɢɬɟɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ, ɬɪɭɛɨɩɪɨɜɨɞɵ ɨɛɜɹɡɤɢ, ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɟ 
ɝɚɡɨɩɪɨɜɨɞɵ ɢ ɡɚɩɨɪɧɨ-ɪɟɝɭɥɢɪɭɸɳɭɸ ɚɪɦɚɬɭɪɭ. 

Ɋɟɡɟɪɜɭɚɪɧɵɟ ɭɫɬɚɧɨɜɤɢ ɫɠɢɠɟɧɧɨɝɨ ɝɚɡɚ ɦɨɝɭɬ ɨɛɨɪɭɞɨɜɚɬɶɫɹ 
ɟɦɤɨɫɬɹɦɢ, ɩɪɨɬɨɱɧɵɦɢ ɢ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦɢ ɢɫɩɚɪɢɬɟɥɹɦɢ. 

Ɍɪɟɛɭɟɦɭɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɤɝ/ɱ, ɢɫɩɚɪɢɬɟɥɹ ɨɩɪɟɞɟɥɹɟɦ ɢɫɯɨɞɹ ɢɡ 
ɪɚɫɱɟɬɧɨɝɨ ɪɚɫɯɨɞɚ ɝɚɡɚ ɩɨ ɮɨɪɦɭɥɟ 

 

365




ɪ

ɧ

ɧ

ɝɧɝɨɞ

Q

ККqn
G , (4.9) 

ɝɞɟ ɩ, Кɧ, qɝɨɞ, Кɝч – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ (4.2); 
       Qɧɪ – ɧɢɡɲɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɝɚɡɚ, ɤȾɠ/ɤɝ, ɩɨ (2). 

 

G= ./7,42
3656,45864

12,0100028004,11520 ɱɤɝ


  

 
Ɍɪɟɛɭɟɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɢɫɩɚɪɢɬɟɥɟɣ, ɲɬ, ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

U

U G

G
N  , (4.10) 

 
ɝɞɟ G – ɬɪɟɛɭɟɦɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɢɫɩɚɪɢɬɟɥɹ, ɤɝ/ɱ; 
       GU – ɩɚɫɩɨɪɬɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɢɫɩɚɪɢɬɟɥɹ, ɜɵɛɪɚɧɧɨɝɨ ɩɨ ɬɟɯɧɢɤɨ-
ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɩɨɤɚɡɚɬɟɥɹɦ, ɫ ɭɱɟɬɨɦ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɟɝɨ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

 
Nu= .1

60

7,42 ɢɫɩɚɪɢɬɟɥɶ  

Ʉɨɥɢɱɟɫɬɜɨ ɪɟɡɟɪɜɭɚɪɨɜ, ɲɬ, ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɫɧɚɛɠɟɧɢɹ ɝɚɡɨɦ 
ɩɨɬɪɟɛɢɬɟɥɟɣ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 

ɠɪɟɡ

ɫɭɬ

V

GZ
N




 , (4.11) 

 
ɝɞɟ Z – ɤɨɥɢɱɟɫɬɜɨ ɫɭɬɨɤ ɦɟɠɞɭ ɡɚɩɪɚɜɤɚɦɢ. ɉɪɢɧɢɦɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɪɚɞɢɭɫɚ ɨɛɫɥɭɠɢɜɚɧɢɹ, ɤɚɱɟɫɬɜɚ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ ɢ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ 
(ɨɬ 7 ɞɨ 30 ɫɭɬ.), ɩɪɢɧɢɦɚɟɦ Z =30 ɫɭɬɨɤ; 
     Gɫɭɬ – ɫɪɟɞɧɟɫɭɬɨɱɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ, ɤɝ/ɫɭɬ; 
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     Vɪɟɡ – ɟɦɤɨɫɬɶ ɨɞɧɨɝɨ ɪɟɡɟɪɜɭɚɪɚ, ɦ3; 
     ρɠ – ɩɥɨɬɧɨɫɬɶ ɠɢɞɤɨɣ ɮɚɡɵ ɝɚɡɚ, ɦ3/ɤɝ. 

 
ɋɪɟɞɧɟɫɭɬɨɱɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ, ɤɝ/ɫɭɬ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

365




ɪ

ɧ

ɝɨɞɧ

ɫɭɬ Q

qКɩ
G , (4.12) 

 
ɝɞɟ ɩ, Кɧ, qɝɨɞ, – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ (4.2);        
       Qɧɪ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ (4.9). 

 

Gcɭɬ= ./356
3656,45864

4,1100028001520 ɫɭɬɤɝ


  

N= .4
5885

30356 ɲɬ



 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɥɹ ɝɚɡɨɫɧɚɛɠɟɧɢɹ 420 ɤɜɚɪɬɢɪ ɩɨɬɪɟɛɭɟɬɫɹ ɪɟɡɟɪɜɭɚɪɧɚɹ 

ɭɫɬɚɧɨɜɤɚ ɢɡ 4 ɪɟɡɟɪɜɭɚɪɨɜ ɟɦɤɨɫɬɶɸ 5ɦ3 ɢ 1-ɝɨ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɢɫɩɚɪɢɬɟɥɹ. 

 
5 Ɋɚɫɱɟɬ ɜɧɭɬɪɢɞɨɦɨɜɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ 
 
ȼ ɠɢɥɵɟ ɡɞɚɧɢɹ ɝɚɡ ɩɨɫɬɭɩɚɟɬ ɨɬ ɝɨɪɨɞɫɤɨɣ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɫɟɬɢ ɩɨ 

ɝɚɡɨɩɪɨɜɨɞɚɦ. Эɬɢ ɝɚɡɨɩɪɨɜɨɞɵ ɫɨɫɬɨɹɬ ɢɡ ɚɛɨɧɟɧɬɫɤɢɯ ɨɬɜɟɬɜɥɟɧɢɣ, 
ɩɨɞɜɨɞɹɳɢɯ ɝɚɡ ɤ ɡɞɚɧɢɸ ɢ ɜɧɭɬɪɢɞɨɦɨɜɵɯ ɝɚɡɨɩɪɨɜɨɞɨɜ, ɤɨɬɨɪɵɟ 
ɬɪɚɧɫɩɨɪɬɢɪɭɸɬ ɝɚɡ ɜɧɭɬɪɢ ɡɞɚɧɢɹ ɢ ɪɚɫɩɪɟɞɟɥɹɸɬ ɟɝɨ ɦɟɠɞɭ ɩɪɢɛɨɪɚɦɢ. 

Ƚɚɡɨɩɪɨɜɨɞ ɦɨɧɬɢɪɭɟɬɫɹ ɜ ɡɞɚɧɢɹ ɱɟɪɟɡ ɧɟɠɢɥɵɟ ɩɨɦɟɳɟɧɢɹ, ɞɨɫɬɭɩɧɵɟ 
ɞɥɹ ɨɫɦɨɬɪɚ ɬɪɭɛ.  

Ƚɚɡɨɜɵɟ ɫɬɨɹɤɢ ɩɪɨɤɥɚɞɵɜɚɸɬ ɜ ɤɭɯɧɹɯ, ɥɟɫɬɧɢɱɧɵɯ ɤɥɟɬɤɚɯ ɢɥɢ 
ɤɨɪɢɞɨɪɚɯ. ȿɫɥɢ ɨɬ ɨɞɧɨɝɨ ɜɜɨɞɚ ɜ ɠɢɥɨɟ ɡɞɚɧɢɟ ɝɚɡ ɩɨɞɚɸɬ ɤ ɧɟɫɤɨɥɶɤɢɦ 
ɫɬɨɹɤɚɦ, ɬɨ ɧɚ ɤɚɠɞɨɦ ɢɡ ɫɬɨɹɤɨɜ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɤɪɚɧ ɢɥɢ ɡɚɞɜɢɠɤɭ .ɉɟɪɟɞ 
ɤɚɠɞɵɦ ɝɚɡɨɜɵɦ ɩɪɢɛɨɪɨɦ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɤɪɚɧɵ. 

Ɂɧɚɱɟɧɢɟ ɪɚɫɱɟɬɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɞɚɜɥɟɧɢɹ ɝɚɡɚ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ 
ɝɚɡɨɜɵɯ ɫɟɬɟɣ ɛɵɬɨɜɵɯ, ɤɨɦɦɭɧɚɥɶɧɵɯ ɢ ɞɪɭɝɢɯ ɩɨɬɪɟɛɢɬɟɥɟɣ ɩɪɢɧɢɦɚɟɬɫɹ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɪɟɞɩɨɥɚɝɚɟɦɨɝɨ ɞɚɜɥɟɧɢɹ ɜ ɦɟɫɬɟ ɩɨɞɤɥɸɱɟɧɢɹ ɝɚɡɨɜɵɯ ɩɥɢɬ ɢ 
ɜɨɞɨɧɚɝɪɟɜɚɬɟɥɟɣ.  

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɝɚɡɚ ɜ ɬɪɭɛɨɩɪɨɜɨɞɚɯ ɫɤɥɚɞɵɜɚɟɬɫɹ ɢɡ ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɧɚ 
ɬɪɟɧɢɟ ɢ ɜ ɦɟɫɬɧɵɯ ɫɨɩɪɨɬɢɜɥɟɧɢɹɯ. ɋɨɩɪɨɬɢɜɥɟɧɢɹ ɧɚ ɬɪɟɧɢɟ ɢɦɟɸɬ ɦɟɫɬɨ ɩɨ 
ɜɫɟɣ ɞɥɢɧɟ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɚ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɦɟɫɬɧɵɟ ɬɨɥɶɤɨ ɜ ɦɟɫɬɚɯ ɢɡɦɟɧɟɧɢɹ 
ɫɤɨɪɨɫɬɟɣ, ɧɚɩɪɚɜɥɟɧɢɣ ɞɜɢɠɟɧɢɹ ɝɚɡɚ. 

 Ɋɚɫɱɟɬ ɜɧɭɬɪɢɞɨɦɨɜɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ ɫɜɨɞɢɬɫɹ ɤ ɨɩɪɟɞɟɥɟɧɢɸ ɞɢɚɦɟɬɪɨɜ 
ɝɚɡɨɩɪɨɜɨɞɚ ɩɪɢ ɭɫɥɨɜɢɢ ɛɟɫɩɟɪɟɛɨɣɧɨɝɨ ɫɧɚɛɠɟɧɢɹ ɜɫɟɯ ɩɨɬɪɟɛɢɬɟɥɟɣ ɜ ɱɚɫɵ 
ɧɚɢɛɨɥɶɲɟɝɨ ɝɚɡɨɩɨɬɪɟɛɥɟɧɢɹ. ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɩɨɬɟɪɶ ɞɚɜɥɟɧɢɹ ɜ 



26 
 

ɝɚɡɨɩɪɨɜɨɞɚɯ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ ɞɨɥɠɧɵ ɭɱɢɬɵɜɚɬɶɫɹ ɩɨɬɟɪɢ ɧɚ ɬɪɟɧɢɟ ɢ ɦɟɫɬɧɵɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ, ɚ ɬɚɤ-ɠɟ  ɩɨɬɟɪɢ, ɜɵɡɵɜɚɟɦɵɟ ɪɚɡɧɨɫɬɶɸ ɩɥɨɬɧɨɫɬɟɣ ɝɚɡɚ ɢ 
ɜɨɡɞɭɯɚ, ɬ.ɟ. ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɢɣ ɧɚɩɨɪ, ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɧɚɱɢɧɚɟɦ ɫ 
ɨɩɪɟɞɟɥɟɧɢɹ ɪɚɫɱɟɬɧɵɯ ɪɚɫɯɨɞɨɜ ɝɚɡɚ ɩɨ ɭɱɚɫɬɤɚɦ.  

Ɋɚɫɱɟɬɧɵɟ ɪɚɫɯɨɞɵ ɝɚɡɚ, ɦ3/ɱ, ɧɚ ɭɱɚɫɬɤɚɯ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
 

iɧ

ɪ

i

ɨiɪ
ɩ

Q

q
КQ   , (5.1) 

 
ɝɞɟ Кɨi – ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɜɪɟɦɟɧɧɨɫɬɢ ɞɟɣɫɬɜɢɹ ɨɞɧɨɬɢɩɧɵɯ ɝɪɭɩɩ ɩɪɢɛɨɪɨɜ, 
ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ [1]; 
      qi – ɧɨɦɢɧɚɥɶɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ ɨɞɧɢɦ ɢɥɢ ɧɟɫɤɨɥɶɤɢɦɢ ɩɪɢɛɨɪɚɦɢ , ɤȾɠ/ɱ. 
Ⱦɥɹ ɞɜɭɯɤɨɦɮɨɪɨɱɧɨɣ ɩɥɢɬɵ ɫ ɞɭɯɨɜɧɵɦ ɲɤɚɮɨɦ (ɉ2) -25000 ɤȾɠ/ɱ, ɬɨ ɠɟ ɞɥɹ 
ɱɟɬɵɪɟɯɤɨɦɮɨɪɨɱɧɨɣ (ɉ4)-40000 ɤȾɠ/ɱ ,ɞɥɹ ɜɨɞɨɧɚɝɪɟɜɚɬɟɥɹ ɩɪɨɬɨɱɧɨɝɨ (Ƚȼ)-
100000 ɤȾɠ/ɱ.  
      Qɪɧ – ɧɢɡɲɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɝɚɡɚ, ɤȾɠ/ɦ      96804 ɤȾɠ/ɦ3ɩɨ (2); 
       ɩi – ɤɨɥɢɱɟɫɬɜɨ ɤɜɚɪɬɢɪ. 

 
Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.1. 

 
  

Ɋɢɫɭɧɨɤ 5.1 – Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɜɧɭɬɪɢɞɨɦɨɜɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ 
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Ɋɚɫɱɟɬ ɪɚɫɯɨɞɨɜ ɝɚɡɚ ɩɨ ɭɱɚɫɬɤɚɦ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ 5.1. 
 
Ɋɚɫɱɟɬɧɵɟ ɞɥɢɧɵ ɭɱɚɫɬɤɨɜ, ɦ, ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

)
100

1(
a

ll
ɪ

 , (5.2) 

 
ɝɞɟ l – ɞɥɢɧɚ ɭɱɚɫɬɤɚ ɩɨ ɩɥɚɧɭ, ɦ; 
      а – ɩɪɨɰɟɧɬɧɚɹ ɧɚɞɛɚɜɤɚ ɤ ɩɨɬɟɪɹɦ ɞɚɜɥɟɧɢɹ ɩɨ ɞɥɢɧɟ, %, ɧɚ ɩɨɞɜɨɞɤɚɯ ɤ 
ɫɬɨɹɤɚɦ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 25 %; ɧɚ ɫɬɨɹɤɚɯ – 20%; ɧɚ ɪɚɡɜɨɞɤɚɯ 1-2 ɦ – 450%, 
2-3 ɦ – 350% . 

ɋɪɟɞɧɢɟ ɭɞɟɥɶɧɵɟ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ, ɉɚ/ɦ, ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

ɫɪl

Ɋ







 , (5.3) 

 
ɝɞɟ ΔɊ – ɪɚɫɱɟɬɧɵɣ ɩɟɪɟɩɚɞ ɞɚɜɥɟɧɢɹ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 350 ɉɚ; 
      l – ɫɭɦɦɚ ɪɚɫɱɟɬɧɵɯ ɞɥɢɧ ɭɱɚɫɬɤɨɜ, ɦ. 

 
ɋɨɝɥɚɫɧɨ ɪɚɫɱɟɬɧɵɦ ɪɚɫɯɨɞɚɦ ɝɚɡɚ, ɫɪɟɞɧɢɦ ɭɞɟɥɶɧɵɦ ɩɨɬɟɪɹɦ ɞɚɜɥɟɧɢɹ 

ɨɩɪɟɞɟɥɹɟɦ ɞɢɚɦɟɬɪɵ ɝɚɡɨɩɪɨɜɨɞɚ ɩɨ ɭɱɚɫɬɤɚɦ, ɩɪɢɧɢɦɚɹ ɛɥɢɠɚɣɲɢɟ ɤ 
ɫɬɚɧɞɚɪɬɧɵɦ ɪɚɡɦɟɪɚɦ ɬɪɭɛ ɩɨ ɧɨɦɨɝɪɚɦɦɟ ɪɢɫ. 11.10 [2]. Ɂɚɬɟɦ ɩɨ ɷɬɨɣ ɠɟ 
ɧɨɦɨɝɪɚɦɦɟ ɨɩɪɟɞɟɥɹɟɦ ɞɟɣɫɬɜɢɬɟɥɶɧɵɟ ɭɞɟɥɶɧɵɟ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ. 

 
Ɉɩɪɟɞɟɥɹɟɦ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ, ɉɚ, ɧɚ ɭɱɚɫɬɤɚɯ ɩɨ ɮɨɪɦɭɥɟ: 
 

ɪ
ɞ

l
l

ɊɊ  






 , (5.4) 

 

ɝɞɟ 
ɞl

Ɋ







  – ɞɟɣɫɬɜɢɬɟɥɶɧɵɟ ɭɞɟɥɶɧɵɟ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ, ɉɚ/ɦ; 

        lɪ – ɪɚɫɱɟɬɧɚɹ ɞɥɢɧɚ ɭɱɚɫɬɤɚ, ɦ. 
Ɉɩɪɟɞɟɥɹɟɦ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɢɣ ɧɚɩɨɪ ɩɨ ɮɨɪɦɭɥɟ: 
 

)(
ɝɜɝɢɞɪ

Zgh   , (5.5) 

 
ɝɞɟ g – ɭɫɤɨɪɟɧɢɟ ɫɜɨɛɨɞɧɨɝɨ ɩɚɞɟɧɢɹ, ɦ2/ɫ; 
       Z – ɪɚɡɧɨɫɬɶ ɜɵɫɨɬɧɵɯ ɨɬɦɟɬɨɤ, ɦ; 
        ρɜ – ɩɥɨɬɧɨɫɬɶ ɜɨɡɞɭɯɚ, ɤɝ/ɦ3, ρɜ = 1,29 ɤɝ/ɦ3; 
        ρɝ – ɩɥɨɬɧɨɫɬɶ ɝɚɡɚ, ɤɝ/ɦ3. , ρɝ = 2,16 ɤɝ/ɦ3; 
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ɉɨ ɨɤɨɧɱɚɧɢɸ ɪɚɫɱɟɬɚ ɧɚɯɨɞɢɦ ɫɭɦɦɭ ɜɫɟɯ ɩɨɬɟɪɶ ɧɚ ɭɱɚɫɬɤɚɯ, ɨɧɚ ɧɟ 
ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ ɪɚɫɩɨɥɚɝɚɟɦɵɣ ɧɚɩɨɪ ɞɚɜɥɟɧɢɹ. ȿɫɥɢ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ 
ɩɪɟɜɵɲɚɸɬ ɪɚɫɩɨɥɚɝɚɟɦɨɟ ɞɚɜɥɟɧɢɟ, ɬɨ ɧɟɨɛɯɨɞɢɦɨ ɭɜɟɥɢɱɢɬɶ ɞɢɚɦɟɬɪɵ ɧɚ 
ɭɱɚɫɬɤɚɯ ɫ ɛɨɥɶɲɢɦɢ ɩɨɬɟɪɹɦɢ ɞɚɜɥɟɧɢɹ. 

Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ 5.2. 
 

Ɍɚɛɥɢɰɚ 5.1 – Ɋɚɫɱɟɬɧɵɟ ɪɚɫɯɨɞɵ ɝɚɡɚ ɩɨ ɭɱɚɫɬɤɚɦ 

ɇɨɦɟɪ ɭɱɚɫɬɤɚ 
Ⱥɫɫɨɪɬɢɦɟɧɬ 

ɩɪɢɛɨɪɚ 
ɑɢɫɥɨ ɤɜɚɪɬɢɪ 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɨɞɧɨɜɪɟɦɟɧɧɨɫɬɢ, 

Ʉ0 

Ɋɚɫɱɟɬɧɵɣ 
ɪɚɫɯɨɞ ɝɚɡɚ Vɝ 

,ɦ3/ɱ 
1-2 ɉ4 1 1,0 0,41 
2-Ɂ ɉ4 1 1,0 0,41 
3-4 2ɉ4 2 0,65 0,54 
4-5 3ɉ4 3 0,45 0,56 
5-6 4ɉ4 4 0,35 0,58 
6-7 5ɉ4 5 0,29 0,6 
7-8 10ɉ4 10 0,254 1,05 

 
  



 
 

Ɍɚɛɥɢɰɚ 5.1 – Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɜɧɭɬɪɢɞɨɦɨɜɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ 
 

№ ɭɱɚɫɬɤɚ 

Ɋɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚVɝ, 

ɦ3/ɱ 

Ⱦɥɢɧɚ ɭɱɚɫɬɤɚ L,ɦ 

Ɋɚɫɱɟɬɧɚɹ ɞɥɢɧɚ LɊ, ɦ 

ɇɚɞɛɚɜɤɚ ɧɚ ɦɟɫɬɧɵɟ 

ɫɨɩɪɨɬɢɜɥɟɧɢɹɚ,% 

Ɋɚɡɧɨɫɬɶ ɚɛɫɨɥɸɬɧɵɯ 

ɨɬɦɟɬɨɤz,ɦ 

Ⱦɢɚɦɟɬɪ ɝɚɡɨɩɪɨɜɨɞɚ d, 

ɦɦ 

ɋɪɟɞɧɹɹ ɭɞɟɥɶɧɚɹ ɩɨɬɟɪɹ 

ɞɚɜɥɟɧɢɹ (ΔP/l)ɫɪ, ɉɚ/ɦ 

ɍɞɟɥɶɧɚɹ ɩɨɬɟɪɹ 

ɞɚɜɥɟɧɢɹ  (ΔP/l)ɞ ɉɚ/ɦ 

ɉɨɬɟɪɹ ɞɚɜɥɟɧɢɹ Ɋ, ɉɚ 

Ƚɢɞɪɨɫɬɚɬɢɱɟɫɤɢɣ ɧɚɩɨɪ 

ɇɝ, ɉɚ 

Ɉɛɳɚɹ ɩɨɬɟɪɹ ɞɚɜɥɟɧɢɹ 

ɧɚ ɭɱɚɫɬɤɟ Ɋ+ ɇɝ, ɉɚ 

1-2 
0,41 

1 
5,5 

450
 

0 
21,3ɯ2,8 

18,04 

0,69 
3,8 

0 
3,8 

2-3 
0,41 

3 
3,6 

20
 

3 
21,3ɯ2,8 

0,69 
2,48 

25,6 
28,08 

3-4 
0,54 

3 
3,6 

20
 

3 
21,3ɯ2,8 

1,28 
4,61 

25,6 
30,21 

4-5 
0,56 

3 
3,6 

20
 

3 
21,3ɯ2,8 

1,57 
5,65 

25,6 
31,25 

5-6 
0,58 

3 
3,6 

20
 

3 
21,3ɯ2,8 

1,77 
6,37 

25,6 
31,97 

6-7 
0,6 

3,6 
4,5 

25
 

0,5 
21,3ɯ2,8 

1,96 
8,82 

4,27 
13,09 

7-8 
1,05 

2,8 
3,5 

25
 

4 
21,3ɯ2,8 

5,1 
17,8 

34,14 
51,99 

 
 

∑
 

19,4 
 

 
 

 
 

 
∑

 
240,39 
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6 Ɋɚɫɱɟɬ ɜɧɭɬɪɢɤɜɚɪɬɚɥɶɧɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ 
 
Ɋɚɫɱɟɬ ɜɧɭɬɪɢɤɜɚɪɬɚɥɶɧɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ ɜɟɞɟɬɫɹ ɞɥɹ ɤɜɚɪɬɚɥɶɧɨɝɨ 

ɝɚɡɨɩɪɨɜɨɞɚ  ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ. Ɋɚɫɱɟɬɧɵɣ ɩɟɪɟɩɚɞ ɞɚɜɥɟɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ 250 
ɉɚ, ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɦɟɫɬɧɵɯ ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɭɱɢɬɵɜɚɸɬɫɹ ɫ ɩɨɦɨɳɶɸ 10% 
ɧɚɞɛɚɜɤɢ ɤ ɩɨɬɟɪɹɦ ɞɚɜɥɟɧɢɹ ɩɨ ɞɥɢɧɟ. 

Ɋɚɫɱɟɬ ɫɱɢɬɚɟɬɫɹ ɡɚɤɨɧɱɟɧɧɵɦ, ɟɫɥɢ ɫɭɦɦɚɪɧɵɟ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɩɨ 
ɧɚɢɛɨɥɶɲɟɣ ɦɚɝɢɫɬɪɚɥɢ ɧɟ ɩɪɟɜɵɲɚɸɬ 250 ɉɚ.  

Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɜɧɭɬɪɢɤɜɚɪɬɚɥɶɧɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 
6.1. 

 

 
Ɋɢɫɭɧɨɤ 6.1 – Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɜɧɭɬɪɢɤɜɚɪɬɚɥɶɧɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ 

 
Ɋɚɫɱɟɬɧɵɟ ɪɚɫɯɨɞɵ ɝɚɡɚ, ɦ3/ɱ, ɧɚ ɭɱɚɫɬɤɚɯ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

iɧ

ɪ

i
ɨiɪ

ɩ
Q

q
КQ   , (6.1) 

 
ɝɞɟ Кɨi – ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɜɪɟɦɟɧɧɨɫɬɢ, ɞɟɣɫɬɜɢɹ ɨɞɧɨɬɢɩɧɵɯ ɝɪɭɩɩ ɩɪɢɛɨɪɨɜ 
ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ [1]; 
       qi – ɧɨɦɢɧɚɥɶɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ ɨɞɧɢɦ ɢɥɢ ɧɟɫɤɨɥɶɤɢɦɢ ɩɪɢɛɨɪɚɦɢ, ɤȾɠ/ɱ, ɞɥɹ 
ɱɟɬɵɪɟɯɤɨɧɮɨɪɨɱɧɨɣ ɩɥɢɬɵ q=40000 ɤȾɠ/ɱ; 
         Qɪɧ – ɧɢɡɲɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɝɚɡɚ, ɤȾɠ/ɦ3; 
          ɩi – ɤɨɥɢɱɟɫɬɜɨ ɤɜɚɪɬɢɪ. 
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Ɋɚɫɱɟɬ ɪɚɫɯɨɞɨɜ ɝɚɡɚ ɩɨ ɭɱɚɫɬɤɚɦ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ 6.1. 
Ɉɩɪɟɞɟɥɹɟɦ ɤɨɥɢɱɟɫɬɜɨ ɩɨɞɴɟɡɞɨɜ ɜ ɤɜɚɪɬɚɥɟ ɩɨ ɮɨɪɦɭɥɟ: 
 

ɤɜɫɟɦ

ɩɨɬ

ɩɨɞ NK

N
N


 , (6.2) 

 
ɝɞɟ Nɩɨɬ – ɤɨɥɢɱɟɫɬɜɨ ɩɨɬɪɟɛɢɬɟɥɟɣ ɜ ɤɜɚɪɬɚɥɟ,(ɤɜɚɪɬɚɥ№24) ɱɟɥ; 
       Кɫɟɦ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɟɦɟɣɧɨɫɬɢ; 
       Nкɜ – ɤɨɥɢɱɟɫɬɜɨ ɤɜɚɪɬɢɪ ɜ ɨɞɧɨɦ ɞɨɦɟ. 

 
Nɩɨɞ=1520/3,7∙10=42 ɩɨɞ 

ɉɪɢɧɢɦɚɟɦ 3 ɞɨɦɚ ɢɡ 8 ɫɟɤɰɢɣ ɢ 2 ɞɨɦɚ ɢɡ 9 ɫɟɤɰɢɣ. 

Ɋɚɫɱɟɬɧɵɟ ɞɥɢɧɵ ɭɱɚɫɬɤɨɜ, ɦ, ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

ll
ɪ

 1,1 , (6.3) 

 
ɝɞɟ l – ɞɥɢɧɚ ɭɱɚɫɬɤɚ ɩɨ ɩɥɚɧɭ, ɦ. 

 
ɋɪɟɞɧɢɟ ɭɞɟɥɶɧɵɟ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ, ɉɚ/ɦ, ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

ɫɪl

Ɋ







 , (6.4) 

 
ɝɞɟ ΔɊ – ɪɚɫɱɟɬɧɵɣ ɩɟɪɟɩɚɞ ɞɚɜɥɟɧɢɹ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 250 ɉɚ; 
      l – ɫɭɦɦɚ ɪɚɫɱɟɬɧɵɯ ɞɥɢɧ ɭɱɚɫɬɤɨɜ, ɦ. 

 
ɋɨɝɥɚɫɧɨ ɪɚɫɱɟɬɧɵɦ ɪɚɫɯɨɞɚɦ ɝɚɡɚ ɢ ɫɪɟɞɧɢɦ ɭɞɟɥɶɧɵɦ ɩɨɬɟɪɹɦ ɞɚɜɥɟɧɢɹ 

ɨɩɪɟɞɟɥɹɟɦ ɞɢɚɦɟɬɪɵ ɝɚɡɨɩɪɨɜɨɞɚ ɩɨ ɭɱɚɫɬɤɚɦ, ɩɪɢɧɢɦɚɹ ɛɥɢɠɚɣɲɢɟ ɤ 
ɫɬɚɧɞɚɪɬɧɵɦ ɪɚɡɦɟɪɚɦ ɬɪɭɛ ɩɨ ɧɨɦɨɝɪɚɦɦɟ ɪɢɫɭɧɨɤ- 11.10 [2]. ɋɥɟɞɨɜɚɬɟɥɶɧɨ  
ɩɨ ɷɬɨɣ ɠɟ ɧɨɦɨɝɪɚɦɦɟ ɨɩɪɟɞɟɥɹɟɦ ɞɟɣɫɬɜɢɬɟɥɶɧɵɟ ɭɞɟɥɶɧɵɟ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ. 

Ɉɩɪɟɞɟɥɹɟɦ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ, ɉɚ, ɧɚ ɭɱɚɫɬɤɚɯ ɩɨ ɮɨɪɦɭɥɟ: 
 

ɪ
ɞ

l
l

ɊɊ  






 , (6.5) 

 

ɝɞɟ 
ɞl

Ɋ







  – ɞɟɣɫɬɜɢɬɟɥɶɧɵɟ ɭɞɟɥɶɧɵɟ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ, ɉɚ/ɦ; 

          lɪ – ɪɚɫɱɟɬɧɚɹ ɞɥɢɧɚ ɭɱɚɫɬɤɚ, ɦ. 
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ɋɥɟɞɭɸɳɢɦ ɩɭɧɤɬɨɦ ɧɚɯɨɞɢɦ ɫɭɦɦɭ ɜɫɟɯ ɩɨɬɟɪɶ ɧɚ ɭɱɚɫɬɤɚɯ, ɨɧɚ ɧɟ 
ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ ɪɚɫɩɨɥɚɝɚɟɦɵɣ ɧɚɩɨɪ ɞɚɜɥɟɧɢɹ. ȿɫɥɢ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ 
ɩɪɟɜɵɲɚɸɬ ɪɚɫɩɨɥɚɝɚɟɦɨɟ ɞɚɜɥɟɧɢɟ, ɬɨ ɧɟɨɛɯɨɞɢɦɨ ɭɜɟɥɢɱɢɬɶ ɞɢɚɦɟɬɪɵ ɧɚ 
ɭɱɚɫɬɤɚɯ ɫ ɛɨɥɶɲɢɦɢ ɩɨɬɟɪɹɦɢ ɞɚɜɥɟɧɢɹ. 

Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ 6.2. 
 

Ɍɚɛɥɢɰɚ 6.1 – 2 

ɇɨɦɟɪ 

ɭɱɚɫɬɤɚ 

Ⱥɫɫɨɪɬɢɦɟɧɬ 

ɩɪɢɛɨɪɚ 

ɑɢɫɥɨ 

ɤɜɚɪɬɢɪ 
Ʉ0 

Ɋɚɫɱɟɬɧɵɣ 

ɪɚɫɯɨɞ ɝɚɡɚ, 

Qɪ, ɦ3/ɱ 

1-2 10ɉ4 10 0,254 1,05 

2-3 20ɉ4 20 0,235 1,94 

3-4 30ɉ4 30 0,231 2,86 

4-5 40ɉ4 40 0,227 3,75 

5-6 50ɉ4 50 0,223 4,61 

6-7 60ɉ4 60 0,22 5,45 

7-8 70ɉ4 70 0,217 6,28 

8-9 80ɉ4 80 0,214 7,07 

9-10 90ɉ4 90 0,212 7,88 

10-11 100ɉ4 100 0,21 8,68 

11-12 110ɉ4 110 0,21 9,55 

12-13 120ɉ4 120 0,21 10,41 

13-14 130ɉ4 130 0,21 11,28 

14-15 140ɉ4 140 0,21 12,15 

15-16 150ɉ4 150 0,21 13,02 

16-17 160ɉ4 160 0,2 13,22 

17-18 170ɉ4 170 0,2 14,05 

18-19 180ɉ4 180 0,2 14,88 

19-20 190ɉ4 190 0,2 15,7 

20-21 200ɉ4 200 0,2 16,53 

21-22 210ɉ4 210 0,2 17,35 

22-23 220ɉ4 220 0,2 18,18 

23-24 230ɉ4 230 0,2 19,01 

24-25 240ɉ4 240 0,2 19,83 

25-26 250ɉ4 250 0,2 20,66 

26-27 260ɉ4 260 0,19 20,41 

27-28 270ɉ4 270 0,19 21,2 

28-29 280ɉ4 280 0,19 21,98 
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Ɍɚɛɥɢɰɚ 6.2 – Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɜɧɭɬɪɢɤɜɚɪɬɚɥɶɧɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ 

№ 

ɭɱɚɫɬɤɚ 

Ɋɚɫɱɟɬɧɵ

ɣ ɪɚɫɯɨɞ 

ɝɚɡɚ 

Vp, 

ɦ3 /ɱ 

Ⱦɥɢɧɚ 

ɭɱɚɫɬ

ɤɚ 

L, ɦ 

Ɋɚɫɱɟ

ɬɧɚɹ 

ɞɥɢɧɚ 

Lɪ, ɦ 

Ⱦɢɚɦɟɬɪ 

ɝɚɡɨɩɪɨɜɨ

ɞɚ 

d, ɦɦ 

ɋɪɟɞɧɹɹ 

ɭɞɟɥɶɧɚɹ 

ɩɨɬɟɪɹ 

ɞɚɜɥɟɧɢɹ 

(ΔP/l)ɫɪ, 

ɉɚ/ɦ 

ɍɞɟɥɶɧɚ

ɹ ɩɨɬɟɪɹ 

ɞɚɜɥɟɧɢ

ɹ 

(Ɋ/l)ɞ, 

ɉɚ/ɦ 

ɉɨɬɟɪɢ 

ɞɚɜɥɟɧɢɹ 

Ɋ, 
ɉɚ 

1-2 1,05 16,11 17,72 33,5ɯ3,2 

0,468 

 

0,25 4,43 

2-3 1,94 16,11 17,72 38ɯ3,0 0,23 4,08 

3-4 2,86 16,11 17,72 42,3ɯ3,2 0,2 3,54 

4-5 3,75 16,11 17,72 48ɯ3,5 0,2 3,54 

5-6 4,61 16,11 17,72 48ɯ3,5 0,34 6,02 

6-7 5,45 16,11 17,72 48ɯ3,5 0,5 8,86 

7-8 6,28 16,11 17,72 48ɯ3,5 0,6 10,63 

8-9 7,07 19,62 21,58 57ɯ3,0 0,24 5,18 

9-10 7,88 16,11 17,72 57ɯ3,0 0,32 5,67 

10-11 8,68 16,11 17,72 57ɯ3,0 0,43 7,62 

11-12 9,55 16,11 17,72 60ɯ3,5 0,43 7,62 

12-13 10,41 16,11 17,72 60ɯ3,5 0,48 8,51 

13-14 11,28 16,11 17,72 60ɯ3,0 0,46 8,15 

14-15 12,15 16,11 17,72 70ɯ3,0 0,21 3,72 

15-16 13,02 16,11 17,72 70ɯ3,0 0,22 3,9 

16-17 13,22 19,62 21,58 70ɯ3,0 0,23 4,96 

17-18 14,05 16,11 17,72 70ɯ3,0 0,3 5,32 

29-30 290ɉ4 290 0,19 22,77 

30-31 300ɉ4 300 0,19 23,55 

31-32 310ɉ4 310 0,19 24,34 

32-33 320ɉ4 320 0,19 25,12 

33-34 330ɉ4 330 0,19 25,91 

34-35 340ɉ4 340 0,19 26,69 

35-36 350ɉ4 350 0,19 27,48 

36-37 360ɉ4 360 0,18 26,78 

37-38 370ɉ4 370 0,18 27,52 

38-39 380ɉ4 380 0,18 28,26 

39-40 390ɉ4 390 0,18 29,01 

40-41 400ɉ4 400 0,18 29,75 

41-42 410ɉ4 410 0,18 30,49 

42-ȽɊɍ 420ɉ4 420 0,18 31,24 
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18-19 14,88 16,11 17,72 70ɯ3,0 0,35 6,2 

19-20 15,7 16,11 17,72 70ɯ3,0 0,36 6,38 

20-21 16,53 16,11 17,72 75,5ɯ4,0 0,29 5,14 

21-22 17,35 16,11 17,72 75,5ɯ4,0 0,35 6,2 

22-23 18,18 16,11 17,72 75,5ɯ4,0 0,355 6,29 

23-24 19,01 16,11 17,72 76ɯ3,0 0,31 5,49 

24-25 19,83 16,11 17,72 76ɯ3,0 0,35 6,2 

25-26 20,66 19,62 21,58 76ɯ3,0 0,36 7,77 

26-27 20,41 16,11 17,72 76ɯ3,0 0,37 6,56 

27-28 21,2 16,11 17,72 76ɯ3,0 0,38 6,73 

28-29 21,98 16,11 17,72 76ɯ3,0 0,45 7,97 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ №6 
29-30 22,77 16,11 17,72 88,5ɯ4,0 

0,468 

0,24 4,25 

30-31 23,55 16,11 17,72 88,5ɯ4,0 0,28 4,96 

31-32 24,34 16,11 17,72 88,5ɯ4,0 0,29 5,14 

32-33 25,12 16,11 17,72 88,5ɯ4,0 0,31 5,49 

33-34 25,91 16,11 17,72 88,5ɯ4,0 0,33 5,85 

34-35 26,69 28,8 31,68 88,5ɯ4,0 0,38 12,04 

35-36 27,48 16,11 17,72 88,5ɯ4,0 0,41 7,27 

36-37 26,78 16,11 17,72 88,5ɯ4,0 0,38 6,73 

37-38 27,52 16,11 17,72 89ɯ3,0 0,23 4,08 

38-39 28,26 16,11 17,72 89ɯ3,0 0,24 4,25 

39-40 29,01 16,11 17,72 100ɯ4,0 0,14 2,48 

40-41 29,75 16,11 17,72 100ɯ4,0 0,16 2,84 

41-42 30,49 16,11 17,72 114ɯ4,0 0,12 2,13 

42-ȽɊɍ 31,24 15 16,5 114ɯ4,0 0,13 2,15 

  ∑ 534,3   ∑ 242,34 
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7 Ɋɚɫɱɟɬ ɜɧɭɬɪɟɧɧɟɝɨ ɝɚɡɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢя ɤɨɬɟɥɶɧɨɣ 
 
ȼ ɤɨɬɟɥɶɧɨɣ ɭɫɬɚɧɨɜɥɟɧɨ 2 ɤɨɬɥɚ REX-25 ɬɟɩɥɨɜɨɣ ɦɨɳɧɨɫɬɶɸ 0,86 

Ƚɤɚɥ/ɱɚɫ ɤɚɠɞɵɣ. Ʉɨɬɟɥɶɧɚɹ  ɭɫɬɚɧɨɜɤɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɨɬɨɩɥɟɧɢɹ 
ɫɭɳɟɫɬɜɭɸɳɢɯ ɡɞɚɧɢɣ ɩɪɨɦɵɲɥɟɧɧɨɣ ɩɥɨɳɚɞɤɢ. ȼ ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɧɨɝɨ ɜɢɞɚ 
ɬɨɩɥɢɜɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɠɢɠɟɧɧɵɣ ɭɝɥɟɜɨɞɨɪɨɞɧɵɣ  ɝɚɡ, ɫ ɬɟɩɥɨɬɨɣ ɫɝɨɪɚɧɢɹ 
ɪɚɜɧɨɣ 96618 ɤȾɠ/ɦ3.  

Ƚɚɡɨɪɟɝɭɥɹɬɨɪɧɵɟ ɭɫɬɚɧɨɜɤɢ (ȽɊɍ) ɪɚɡɦɟɳɚɸɬ ɜ ɤɨɬɟɥɶɧɨɣ ɜɛɥɢɡɢ ɨɬ 
ɜɜɨɞɚ ɝɚɡɨɩɪɨɜɨɞɚ ɜ ɤɨɬɟɥɶɧɨɦ ɡɚɥɟ ɢɥɢ ɜ ɫɦɟɠɧɨɦ ɩɨɦɟɳɟɧɢɢ, ɫɨɟɞɢɧɟɧɧɨɦ ɫ 
ɧɢɦ ɨɬɤɪɵɬɵɦ ɩɪɨɟɦɨɦ. Ɉɛɨɪɭɞɨɜɚɧɢɟ ɢ ɩɪɢɛɨɪɵ ȽɊɍ ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɳɢɳɟɧɵ 
ɨɬ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɨɜɪɟɠɞɟɧɢɣ ɢ ɨɬ ɜɨɡɞɟɣɫɬɜɢɹ ɫɨɬɪɹɫɟɧɢɹ ɢ ɜɢɛɪɚɰɢɣ, ɚ ɦɟɫɬɨ 
ɪɚɡɦɟɳɟɧɢɹ ȽɊɍ ɨɫɜɟɳɟɧɨ. Ɉɛɨɪɭɞɨɜɚɧɢɟ ȽɊɍ, ɤ ɤɨɬɨɪɨɦɭ ɜɨɡɦɨɠɟɧ ɞɨɫɬɭɩ 
ɥɢɰ, ɧɟ ɫɜɹɡɚɧɧɵɯ ɫ ɷɤɫɩɥɭɚɬɚɰɢɟɣ ɝɚɡɨɜɨɝɨ ɯɨɡɹɣɫɬɜɚ, ɞɨɥɠɧɨ ɢɦɟɬɶ 
ɨɝɪɚɠɞɟɧɢɟ ɢɡ ɧɟɫɝɨɪɚɟɦɵɯ ɦɚɬɟɪɢɚɥɨɜ. Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɢɥɢ 
ɨɝɪɚɠɞɟɧɢɟɦ ɢ ɞɪɭɝɢɦɢ ɫɨɨɪɭɠɟɧɢɹɦɢ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 0,8 ɦ. Ɉɝɪɚɠɞɟɧɢɟ 
ȽɊɍ ɧɟ ɞɨɥɠɧɨ ɩɪɟɩɹɬɫɬɜɨɜɚɬɶ ɩɪɨɜɟɞɟɧɢɸ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ. 

 
7.1 Ɋɚɫɱɟɬ ɜɧɭɬɪɢɤɨɬɟɥɶɧɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ 
 
Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɩɪɨɢɡɜɨɞɢɦ ɫɨɝɥɚɫɧɨ ɩɪɚɜɢɥɚɦ ɪɚɫɱɟɬɚ 

ɝɚɡɨɩɪɨɜɨɞɨɜ ɫɪɟɞɧɟɝɨ ɞɚɜɥɟɧɢɹ. 
Ƚɚɡɨɩɪɨɜɨɞ ɪɚɡɛɢɜɚɟɦ ɧɚ ɭɱɚɫɬɤɢ ɫɨɝɥɚɫɧɨ ɨɛɳɟɩɪɢɧɹɬɵɦ ɩɪɚɜɢɥɚɦ. 

Ɂɚɦɟɪɹɟɦ ɞɥɢɧɵ ɭɱɚɫɬɤɨɜ ɩɨ ɩɥɚɧɭ. Ⱦɚɥɟɟ ɢɫɩɨɥɶɡɭɹ ɧɨɦɨɝɪɚɦɦɭ ɞɥɹ 
ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɝɚɡɨɩɪɨɜɨɞɨɜ ɫɪɟɞɧɟɝɨ ɢ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ, 
ɨɩɪɟɞɟɥɹɟɦ ɫɪɟɞɧɸɸ ɩɨɬɟɪɸ ɞɚɜɥɟɧɢɹ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɜɫɟɝɨ ɝɚɡɨɩɪɨɜɨɞɚ, ɞɚɥɟɟ 
ɞɢɚɦɟɬɪɵ ɭɱɚɫɬɤɨɜ ɝɚɡɨɩɪɨɜɨɞɚ, ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɩɨ ɭɱɚɫɬɤɚɦ. ɉɨɫɥɟ ɜɵɱɢɫɥɹɟɦ 
ɧɚɱɚɥɶɧɨɟ ɢ ɤɨɧɟɱɧɨɟ ɞɚɜɥɟɧɢɟ ɩɨ ɭɱɚɫɬɤɚɦ. 

Ɋɚɫɱɟɬɧɵɣ ɩɟɪɟɩɚɞ ɞɚɜɥɟɧɢɹ ΔɊ=250 ɤɉɚ 
ɋɯɟɦɚ ɝɚɡɨɩɪɨɜɨɞɚ ɤɨɬɟɥɶɧɨɣ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 7.1. 
ɉɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɜ ɦɟɫɬɧɵɯ ɫɨɩɪɨɬɢɜɥɟɧɢɹɯ ɩɪɢɧɢɦɚɟɦ ɜ ɨɬɧɨɲɟɧɢɢ 10% 

ɤ ɩɨɬɟɪɹɦ ɞɚɜɥɟɧɢɹ ɩɨ ɞɥɢɧɟ. 
Ɋɚɫɱɟɬɧɵɟ ɞɥɢɧɵ ɭɱɚɫɬɤɨɜ, ɦ, ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

ll
ɪ

 1,1 , (7.1) 

 
ɝɞɟ l – ɞɥɢɧɚ ɭɱɚɫɬɤɚ ɩɨ ɩɥɚɧɭ, ɦ. 

ɋɪɟɞɧɢɟ ɭɞɟɥɶɧɵɟ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ, ɉɚ/ɦ, ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

ɫɪl

Ɋ







 , (7.2) 

 
ɝɞɟ ΔɊ – ɪɚɫɱɟɬɧɵɣ ɩɟɪɟɩɚɞ ɞɚɜɥɟɧɢɹ, ɪɚɜɧɵɣ 250 ɉɚ; 
      l – ɫɭɦɦɚ ɞɥɢɧ ɭɱɚɫɬɤɨɜ, ɦ. 
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Ɉɩɪɟɞɟɥɹɟɦ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ, ɉɚ, ɧɚ ɭɱɚɫɬɤɚɯ ɩɨ ɮɨɪɦɭɥɟ: 
 

ɪ
ɞ

l
l

ɊɊ  








,  (7
.3) 

 

ɝɞɟ 
ɞl

Ɋ







  – ɞɟɣɫɬɜɢɬɟɥɶɧɵɟ ɭɞɟɥɶɧɵɟ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ, ɉɚ/ɦ; 

          lɪ – ɪɚɫɱɟɬɧɚ  ɹ ɞɥɢɧɚ ɭɱɚɫɬɤɚ, ɦ. 
Ɋɚɫɱɟɬ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ 7.1. 

 

 
 

Ɋɢɫɭɧɨɤ 7.1 – Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɜɧɭɬɪɢɤɨɬɟɥɶɧɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ 
 

Ɍɚɛɥɢɰɚ 7.1 – Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɜɧɭɬɪɢɤɨɬɟɥɶɧɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ 

№ 
ɭɱ. 

Ɋɚɫɱɟɬɧɵɣ 
ɪɚɫɯɨɞ 

ɝɚɡɚ, Qɪ, 
ɦ3/ɱ 

Ⱦɥɢɧɚ 
ɭɱɚɫɬɤɚ, 

l, ɦ 

Ɋɚɫɱɟɬɧɚɹ 
ɞɥɢɧɚ 

ɭɱɚɫɬɤɚ, 
lɪ, ɦ 

ɋɪɟɞɧɢɟ 
ɭɞɟɥɶɧɵɟ 

ɩɨɬɟɪɢ 
ɞɚɜɥɟɧɢɹ 

ɫɪl

Ɋ






 

, 

ɉɚ/ɦ 

Ⱦɢɚɦɟɬɪ 
ɝ/ɩɪ. d, 

ɦɦ 

Ⱦɟɣɫɬɜɢɬɟɥɶɧɵɟ 
ɭɞɟɥɶɧɵɟ 

ɩɨɬɟɪɢ 
ɞl

Ɋ






 

, 

ɉɚ/ɦ 

Ɉɛɳɢɟ 
ɩɨɬɟɪɢ 

ɞɚɜɥɟɧɢɹ 
Δ Ɋ, ɉɚ 

1-2 28,8 5,1 5,6 22,52 48ɯ3,5 22,3 124,88 
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2-3 57,6 5 5,5 60ɯ3,5 22,4 123,2 
   Σ11,1    Σ248,1 

 
Ɋɚɫɱɟɬ ɜɵɩɨɥɧɟɧ, ɢɫɯɨɞɹ ɢɡ ɪɚɜɟɧɫɬɜɚ: 248,1<250 ɉɚ. 
 
7.2 Ɉɛɳɟɟ ɨɩɢɫɚɧɢɟ ɤɨɬɥɚ REX 25 
 

REX 25  Ʉɨɬɟɥ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɜɵɪɚɛɨɬɤɢ ɧɚɫɵɳɟɧɧɨɝɨ ɩɚɪɚ ɞɚɜɥɟɧɢɟɦ 
ɞɨ 8 ɤɝɫ/ɫɦ3 ɢ ɩɨɫɬɚɜɥɹɸɬɫɹ ɭɤɨɦɩɥɟɤɬɨɜɚɧɧɵɦɢ ɫɢɫɬɟɦɨɣ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɭɩɪɚɜɥɟɧɢɹ ɢ ɡɚɳɢɬɵ, ɩɢɬɚɬɟɥɶɧɵɦ ɧɚɫɨɫɨɦ, ɜɟɧɬɢɥɹɬɨɪɨɦ ɫ 
ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɦ, ɝɚɡɨɜɨɣ ɝɨɪɟɥɤɨɣ ɢ ɚɪɦɚɬɭɪɨɣ (Ɋɢɫ. 7.2). 

Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ Rex 25: ɩɚɪɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 1 
ɬ/ɱ, ɩɨɥɧɚɹ ɩɨɜɟɪɯɧɨɫɬɶ ɧɚɝɪɟɜɚ 17,1 ɦ2; ɪɚɫɯɨɞ ɝɚɡɚ (Qir=8000ɤɤɚɥ/ɦ3) ɩɪɢ 
ɧɨɦɢɧɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ 28,8 ɦ3/ɱ; ɄɉȾ 92%; ɬɟɦɩɟɪɚɬɭɪɚ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ 50°ɋ; 
ɬɟɦɩɟɪɚɬɭɪɚ ɭɯɨɞɹɳɢɯ ɝɚɡɨɜ 250-270°ɋ; αɤ= 1,15-1,2; ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɩɟɪɟɞ 
ɤɥɚɩɚɧɚɦɢ ɚɜɬɨɦɚɬɢɤɢ 130-180 ɤɝɫ/ɦ2; ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɝɨɪɟɥɤɚ Ƚ-1,0; ɞɭɬɶɟɜɨɣ 
ɜɟɧɬɢɥɹɬɨɪ ɫɪɟɞɧɟɝɨ ɞɚɜɥɟɧɢɹ ȼȾ-2,7; ɦɚɫɫɚ ɤɨɬɥɨɚɝɪɟɝɚɬɚ 431 ɤɝ. 

ȼɨɞɨɝɪɟɣɧɵɟ ɫɬɚɥɶɧɵɟ ɤɨɬɥɵ  REX 25 ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɫ 
ɧɚɞɞɭɜɧɵɦɢ ɝɨɪɟɥɤɚɦɢ, ɪɚɛɨɬɚɸɳɢɦɢ ɧɚ ɝɚɡɨɨɛɪɚɡɧɨɦ ɢɥɢ ɠɢɞɤɨɦ ɬɨɩɥɢɜɟ. 
Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ ɩɪɨɢɡɜɨɞɢɦɨɣ ɤɨɬɥɨɦ – 60-110°C.  
          Ɍɨɩɤɚ ɫ ɪɟɜɟɪɫɢɜɧɵɦ ɪɚɡɜɢɬɢɟɦ ɮɚɤɟɥɚ ɢɦɟɟɬ ɰɢɥɢɧɞɪɢɱɟɫɤɭɸ ɮɨɪɦɭ. ɋ 
ɡɚɞɧɟɣ ɫɬɨɪɨɧɵ ɬɨɩɤɚ ɩɨɥɧɨɫɬɶɸ ɡɚɤɪɵɬɚ ɜɵɩɭɤɥɵɦ ɞɧɢɳɟɦ, ɩɨɞɞɟɪɠɢɜɚɟɦɵɦ 
ɨɦɵɜɚɟɦɵɦ ɩɚɬɪɭɛɤɨɦ.  
          Ʉɨɬɟɥ,  REX 25 ɨɛɪɚɡɨɜɚɧ ɩɟɪɟɞɧɟɣ ɢ ɡɚɞɧɟɣ ɬɪɭɛɧɵɦɢ ɪɟɲɟɬɤɚɦɢ. 
ɉɟɪɟɞɧɹɹ ɬɪɭɛɧɚɹ ɪɟɲɟɬɤɚ ɪɚɡɜɚɥɶɰɨɜɚɧɚ ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ ɤ ɬɨɩɤɟ. Ⱦɵɦɨɝɚɪɧɵɟ 
ɬɪɭɛɵ, ɢɡɝɨɬɨɜɥɟɧɧɵɟ ɫ ɩɨɦɨɳɶɸ ɷɥɟɤɬɪɨɫɜɚɪɤɢ, ɩɪɢɜɚɪɟɧɵ ɤ ɬɪɭɛɧɵɦ ɪɟɲɟɬɤɚɦ 
ɢ ɫɧɚɛɠɟɧɵ ɫɩɢɪɚɥɶɧɵɦɢ ɬɭɪɛɭɥɢɡɚɬɨɪɚɦɢ. 

 ɉɥɚɦɹ ɪɚɡɜɢɜɚɟɬɫɹ ɞɨ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ ɬɨɩɤɢ, ɚ ɝɨɪɹɱɢɟ ɞɵɦɨɜɵɟ ɝɚɡɵ ɜ 
ɷɬɨ ɜɪɟɦɹ ɜɨɡɜɪɚɳɚɸɬɫɹ ɜ ɩɟɪɟɞɧɸɸ (ɱɚɫɬɢɱɧɨ ɨɦɵɜɚɟɦɭɸ) ɱɚɫɬɶ. ɉɨɫɥɟ ɷɬɨɝɨ 
ɞɵɦɨɜɵɟ ɝɚɡɵ ɩɨɫɬɭɩɚɸɬ ɤ ɞɵɦɨɝɚɪɧɵɦ ɬɪɭɛɚɦ.  
          Ɍɟɩɥɨɢɡɨɥɢɪɨɜɚɧɧɚɹ ɡɚɞɧɹɹ ɞɵɦɨɜɚɹ ɤɚɦɟɪɚ ɢɡ ɫɬɚɥɶɧɨɝɨ ɥɢɫɬɚ ɫɨɟɞɢɧɟɧɚ 
ɫ ɞɵɦɨɯɨɞɨɦ ɢ ɨɫɧɚɳɟɧɚ ɥɸɤɨɦ ɞɥɹ ɱɢɫɬɤɢ. ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɦɨɠɟɬ ɥɟɝɤɨ 
ɨɬɤɪɵɜɚɬɶɫɹ ɞɥɹ ɨɫɦɨɬɪɚ ɞɵɦɨɝɚɪɧɵɯ ɬɪɭɛ. 

ɉɟɪɟɞɧɹɹ ɞɜɟɪɶ ɫ ɪɟɜɟɪɫɢɪɭɟɦɵɦ ɨɬɤɪɵɬɢɟɦ ɢɡɝɨɬɨɜɥɟɧɚ ɢɡ ɫɬɚɥɶɧɨɝɨ 
ɥɢɫɬɚ ɢ ɬɟɩɥɨɢɡɨɥɢɪɨɜɚɧɚ ɮɢɛɪɨɤɟɪɚɦɢɤɨɣ. Ⱦɥɹ ɪɚɛɨɬɵ ɧɚ ɦɚɡɭɬɟ ɢɥɢ ɛɢɨɝɚɡɟ 
ɬɟɩɥɨɢɡɨɥɹɰɢɹ ɞɜɟɪɰɵ ɞɨɥɠɧɚ ɛɵɬɶ ɢɡɝɨɬɨɜɥɟɧɚ ɢɡ ɰɟɦɟɧɬɚ. Ɉɛɲɢɜɤɚ ɤɨɬɥɚ 
ɢɡɨɥɢɪɨɜɚɧɚ ɦɚɬɪɚɫɚɦɢ ɢɡ ɫɬɟɤɥɨɜɚɬɵ ɜɵɫɨɤɨɣ ɩɥɨɬɧɨɫɬɢ ɢ ɡɚɳɢɳɟɧɚ 
ɨɤɪɚɲɟɧɧɵɦɢ ɫɬɚɥɶɧɵɦɢ ɩɚɧɟɥɹɦɢ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɥɟɝɤɨ ɞɟɦɨɧɬɢɪɨɜɚɬɶɫɹ.        
Ɉɛɟɱɚɣɤɚ ɨɫɧɚɳɟɧɚ ɤɪɟɩɥɟɧɢɹɦɢ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ.  
         ȼɨɞɨɝɪɟɣɧɵɣ ɤɨɬɟɥ  REX 25 ɢɡɝɨɬɚɜɥɢɜɚɟɬɫɹ ɢɡ ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɨɣ 
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ɧɟɪɠɚɜɟɸɳɟɣ ɫɬɚɥɢ. Ɉɫɧɨɜɚɧɢɟ – ɢɡ ɫɬɚɥɶɧɨɝɨ ɩɪɨɮɢɥɹ (ɭɝɥɟɪɨɞɢɫɬɚɹ ɫɬɚɥɶ). 
Эɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɪɨɱɧɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɭɞɨɛɫɬɜɨ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ. Ⱦɥɹ 
ɭɫɬɚɧɨɜɤɢ ɤɨɬɥɚ ɫɩɟɰɢɚɥɶɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ ɧɟ ɬɪɟɛɭɟɬɫɹ. Ɉɧ ɤɪɟɩɢɬɫɹ 
ɚɧɤɟɪɧɵɦɢ ɛɨɥɬɚɦɢ. Ɋɚɫɯɨɞ ɜɨɡɞɭɯɚ, ɩɨɫɬɭɩɚɸɳɟɝɨ ɜ ɝɨɪɟɥɤɭ ɱɟɪɟɡ ɤɨɪɨɛ 
ɪɟɝɭɥɢɪɭɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɯɨɞɚ ɝɚɡɚ ɡɚɫɥɨɧɤɨɣ, ɤ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɧɚ 
ɜɨɡɞɭɲɧɨɦ  ɪɟɝɢɫɬɪɟ ɢ ɢɦɟɸɳɟɣ ɩɪɢɜɨɞ ɤ ɢɫɩɨɥɧɢɬɟɥɶɧɨɦɭ ɦɟɯɚɧɢɡɦɭ 
ɚɜɬɨɦɚɬɢɤɢ.  

Ƚɚɡɨɜɚɹ ɱɚɫɬɶ ɝɨɪɟɥɤɢ ɫɨɫɬɨɢɬ ɢɡ 2 ɬɪɭɛ: ɨɫɧɨɜɧɨɣ ɢ ɡɚɩɚɥɶɧɨɣ, ɤɨɬɨɪɚɹ 
ɪɚɫɩɨɥɨɠɟɧɚ ɜɧɭɬɪɢ ɨɫɧɨɜɧɨɣ ɩɨ ɟɟ ɨɫɢ. ɍɝɨɥɶɧɢɤ, ɱɟɪɟɡ ɤɨɬɨɪɵɣ ɩɨɫɬɭɩɚɟɬ  ɜ 
ɝɨɪɟɥɤɭ ɝɚɡ, ɢɦɟɟɬ ɩɪɢɥɢɜ ɫ ɨɬɜɟɪɫɬɢɟɦ ɞɥɹ ɜɜɨɞɚ ɡɚɩɚɥɶɧɨɣ ɬɪɭɛɤɢ, ɟɟ 
ɤɪɟɩɥɟɧɢɹ ɢ ɭɩɥɨɬɧɟɧɢɹ. Ʉɨɧɟɰ ɨɫɧɨɜɧɨɣ ɬɪɭɛɤɢ ɫɧɚɛɠɟɧ ɜɧɭɬɪɟɧɧɟɣ 
ɡɚɝɥɭɲɤɨɣ ɫ ɨɬɜɟɪɫɬɢɟɦ ɜ ɰɟɧɬɪɟ ɞɥɹ ɩɪɨɩɭɫɤɚ ɡɚɩɚɥɶɧɨɣ ɬɪɭɛɤɢ, ɩɢɬɚɧɢɟ 
ɤɨɬɨɪɨɣ ɝɚɡɨɦ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɦɭ ɝɚɡɨɩɪɨɜɨɞɭ. Ƚɨɪɟɥɤɚ ɢɦɟɟɬ 
ɞɜɚ ɷɥɟɤɬɪɨɞɚ, ɡɚɤɥɸɱɟɧɧɵɟ ɜ ɮɚɪɮɨɪɨɜɵɟ ɬɪɭɛɤɢ.  

Эɥɟɤɬɪɨɞɵ ɮɢɤɫɢɪɨɜɚɧɵ ɨɬɧɨɫɢɬɟɥɶɧɨ ɬɪɭɛɵ ɯɨɦɭɬɚɦɢ. Эɥɟɤɬɪɨɞɵ 
ɫɥɭɠɚɬ ɞɥɹ ɡɚɠɢɝɚɧɢɹ ɝɚɡɚ, ɜɵɯɨɞɹɳɟɝɨ ɢɡ ɡɚɩɚɥɶɧɨɣ ɬɪɭɛɤɢ, ɢɫɤɪɨɣ, 
ɜɨɡɧɢɤɚɸɳɟɣ ɦɟɠɞɭ ɷɥɟɤɬɪɨɞɨɦ ɢ ɤɨɪɩɭɫɨɦ ɝɨɪɟɥɤɢ ɩɪɢ ɩɨɞɚɱɟ ɬɨɤɚ ɜɵɫɨɤɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ ɨɬ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɡɚɠɢɝɚɧɢɹ. Ⱦɥɹ ɫɬɚɛɢɥɢɡɚɰɢɢ ɩɥɚɦɟɧɢ 
ɡɚɩɚɥɶɧɢɤɚ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɨɤɨɥɨ 30 ɦɦ ɨɬ ɟɝɨ ɬɨɪɰɚ ɧɚ ɬɪɟɯ ɫɬɟɪɠɧɹɯ ɡɚɤɪɟɩɥɟɧ 
ɫɬɚɛɢɥɢɡɢɪɭɸɳɢɣ ɩɥɨɫɤɢɣ ɞɢɫɤ.  

ɉɪɢ ɧɚɥɢɱɢɢ ɭɫɬɨɣɱɢɜɨɝɨ ɡɚɩɚɥɶɧɨɝɨ ɩɥɚɦɟɧɢ ɱɟɪɟɡ ɜɬɨɪɨɣ ɷɥɟɤɬɪɨɞ, 
ɹɜɥɹɸɳɢɣɫɹ ɤɨɧɬɪɨɥɶɧɵɦ ɢ ɨɦɵɜɚɟɦɵɦ ɩɥɚɦɟɧɟɦ, ɩɨɫɬɭɩɚɟɬ ɫɢɝɧɚɥ ɧɚ ɩɨɞɚɱɭ 
ɝɚɡɚ ɜ ɨɫɧɨɜɧɭɸ ɬɪɭɛɭ. ɂɡ ɬɪɭɛɵ ɝɚɡ ɜɵɯɨɞɢɬ ɱɟɪɟɡ ɬɪɢ ɪɹɞɚ ɨɬɜɟɪɫɬɢɣ 
ɩɪɨɫɜɟɪɥɟɧɧɵɯ ɧɚ ɛɨɤɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɢ ɲɚɯɦɚɬɧɨɦ ɩɨɪɹɞɤɟ, ɩɨɞ ɭɝɥɨɦ 90° ɤ 
ɩɨɬɨɤɭ ɜɨɡɞɭɯɚ. 

ȼɨɫɩɥɚɦɟɧɹɟɬɫɹ ɝɚɡɨɜɨɡɞɭɲɧɚɹ ɫɦɟɫɶ ɨɬ ɫɬɚɰɢɨɧɚɪɧɨɝɨ ɡɚɩɚɥɶɧɢɤɚ. 
ɉɨɫɬɨɹɧɧɨ ɝɨɪɹɳɢɣ ɡɚɩɚɥɶɧɢɤ, ɚ ɬɚɤɠɟ ɧɚɥɢɱɢɟ ɫɩɟɰɢɚɥɶɧɨɣ ɲɚɣɛɵ ɩɭɬɢ 
ɞɜɢɠɟɧɢɹ ɩɨɬɨɤɚ ɫɦɟɫɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɚɞɟɠɧɭɸ ɫɬɚɛɢɥɢɡɚɰɢɸ ɮɚɤɟɥɚ ɝɨɪɟɥɤɢ ɧɚ 
ɥɸɛɵɯ ɪɟɠɢɦɚɯ ɟɟ ɪɚɛɨɬɵ. ɋɦɟɲɟɧɢɟ ɝɚɡɚ ɫ ɜɨɡɞɭɯɨɦ ɡɚɤɚɧɱɢɜɚɟɬɫɹ ɜ ɫɦɟɫɢɬɟɥɟ. 
Ʉ ɤɨɬɥɭ ɝɨɪɟɥɤɭ ɤɪɟɩɹɬ ɫ ɩɨɦɨɳɶɸ ɮɪɨɧɬɨɜɨɝɨ ɥɢɫɬɚ, ɩɨɤɪɵɬɨɝɨ ɫɨ ɫɬɨɪɨɧɵ 
ɬɨɩɤɢ ɬɟɩɥɨɜɨɣ ɢɡɨɥɹɰɢɟɣ. Ɋɚɫɯɨɞ ɝɚɡɚ ɱɟɪɟɡ ɝɨɪɟɥɤɭ:Ƚ-1,0-100ɦ3/ɱ (ɪ=150-180 
ɤɝɫ/ɦ2),  Ƚ-0,4-40 ɦ3/ɱ (ɪ=80-90 ɤɝɫ/ ɦ2), ɞɚɜɥɟɧɢɟ ɜɨɡɞɭɯɚ 140-150 ɤɝɫ/ ɦ2 (ɩɪɢ  
α=1,1). 

ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɪɚɛɨɬɵ ɧɚ ɠɢɞɤɨɦ ɬɨɩɥɢɜɟ: ɞɢɡɟɥɶɧɨɦ, ɫɨɥɹɪɨɜɨɦ 
ɦɚɫɥɟ, ɩɟɱɧɨɦ ɦɚɫɥɟ, ɛɵɬɨɜɨɦ ɌɉȻ –ɝɨɪɟɥɤɭ Ƚ-1,0 ɡɚɦɟɧɹɸɬ ɮɨɪɫɭɧɤɨɣ ɬɢɩɚ Ɏ-
1,0 ɪɚɛɨɬɚɸɳɟɣ ɩɪɢ ɞɚɜɥɟɧɢɢ ɬɨɩɥɢɜɚ 10-12 ɤɝɫ/ɫɦ2, ɜɨɡɞɭɯɚ  90-100 ɤɝɫ/ɦ2. 
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Ɋɢɫɭɧɨɤ 7.2 – ɍɫɬɪɨɣɫɬɜɨ ɤɨɬɥɚ REX 25 

 
 

7.3 Ƚɨɪɟɥɤɚ Ƚ-1,0 
 
Ƚɨɪɟɥɤɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɤɨɦɩɥɟɤɬɚɰɢɢ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ 

ɨɬɨɩɢɬɟɥɶɧɵɯ ɤɨɬɥɨɜ ɢ ɞɪɭɝɢɯ ɬɟɩɥɨɜɵɯ ɚɝɪɟɝɚɬɨɜ ɧɨɦɢɧɚɥɶɧɨɣ ɬɟɩɥɨɜɨɣ 
ɦɨɳɧɨɫɬɶɸ ɞɨ 1Ɇȼɬ. 

ɋɨɫɬɚɜ ɝɨɪɟɥɤɢ: ɜɟɧɬɢɥɹɬɨɪ, ɝɨɪɟɥɤɚ ɝɚɡɨɜɚɹ, ɝɚɡɨɜɵɣ ɛɥɨɤ, ɤɨɦɩɥɟɤɬ 
ɫɪɟɞɫɬɜ ɭɩɪɚɜɥɟɧɢɹ. 

ɍɫɬɪɨɣɫɬɜɨ ɝɨɪɟɥɤɢ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 7.4. 
 

 
 

Ɋɢɫɭɧɨɤ 9.3 – Ƚɨɪɟɥɤɚ Ƚ-1,0, ɥɢɫɬ1 
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1 - ɫɦɨɬɪɨɜɨɣ ɝɥɚɡɨɤ; 2 - ɜɟɧɬɢɥɹɬɨɪ; 3 - ɞɚɬɱɢɤ-ɪɟɥɟ ɞɚɜɥɟɧɢɹ ɜɨɡɞɭɯɚ; 4 - ɲɚɬɭɧ; 5 - ɤɪɵɲɤɚ 
ɜɟɧɬɢɥɹɬɨɪɚ; 6 - ɤɭɥɚɱɨɤ; 7 - ɤɨɪɨɦɵɫɥɨ; 8 - ɤɪɢɜɨɲɢɩ; 9 - ɫɟɤɬɨɪ; 10 - ɜɢɧɬ; 11 - ɲɚɬɭɧ; 12 - 

ɝɨɪɟɥɤɚ ɝɚɡɨɜɚɹ; 13 - ɩɪɢɫɨɟɞɢɧɢɬɟɥɶɧɵɣ ɮɥɚɧɟɰ; 14 - ɲɬɭɰɟɪ; 15 - ɪɟɝɭɥɹɬɨɪ ɝɚɡɨɜɵɣ;  
16 - ɲɤɚɥɚ ɝɚɡɨɜɨɣ ɡɚɫɥɨɧɤɢ; 17 - ɛɥɨɤ ɝɚɡɨɜɵɣ; 18 - ɜɨɡɞɭɲɧɚɹ ɡɚɫɥɨɧɤɚ; 19 - 

ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ; 20 - ɬɪɚɧɫɮɨɪɦɚɬɨɪ; 21 - ɆЭɈ (ɩɪɢɜɨɞ ɡɚɫɥɨɧɨɤ); 22 - ɞɚɬɱɢɤ ɩɥɚɦɟɧɢ; 23 
- ɲɬɭɰɟɪɚ; 24 - ɨɫɶ; 25 - ɛɥɨɤ ɭɩɪɚɜɥɟɧɢɹ; 26 - ɛɨɥɬ; 27 - ɦɢɤɪɨɜɵɤɥɸɱɚɬɟɥɶ; 28 - ɩɪɭɠɢɧɚ; 29 

- ɦɭɮɬɚ; 30 - ɤɭɥɚɱɨɤ; 31 - ɤɥɚɩɚɧ; 32 - ɤɥɚɩɚɧ ɛɟɡɨɩɚɫɧɨɫɬɢ; 33 - ɞɚɬɱɢɤ-ɪɟɥɟ ɭɬɟɱɤɢ; 34 - 
ɤɥɚɩɚɧ ɨɬɫɟɱɧɨɣ; 35 – ɞɚɬɱɢɤ-ɪɟɥɟ ɞɚɜɥɟɧɢɹ ɝɚɡɚ; 36 - ɤɪɚɧ ɲɚɪɨɜɨɣ ɩɪɨɯɨɞɧɨɣ; 37 - ɤɪɚɧ 

ɬɪёɯɯɨɞɨɜɨɣ; 38 - ɲɬɭɰɟɪ; 39 - ɲɤɚɥɚ ɜɨɡɞɭɲɧɨɣ ɡɚɫɥɨɧɤɢ; 40 - ɨɫɶ; 41 - ɤɥɚɩɚɧ ɡɚɩɚɥɶɧɢɤɚ; 
42 - ɛɥɨɤ ɭɩɪɚɜɥɟɧɢɹ 

 
Ɋɢɫɭɧɨɤ 9.3 , ɥɢɫɬ 2 

 
7.4 Ɋɚɫɱɟɬ ȽɊɍ ɞɥя ɤɨɬɟɥɶɧɨɣ 
 
Ʉɨɥɢɱɟɫɬɜɨ ɪɟɡɟɪɜɭɚɪɨɜ, ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɝɚɡɨɫɧɚɛɠɟɧɢɹ ɤɨɬɟɥɶɧɨɣ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɪɚɫɱɟɬɧɨɝɨ ɫɭɬɨɱɧɨɝɨ ɪɚɫɯɨɞɚ ɩɨ ɮɨɪɦɭɥɟ: 
 

ɠɪɟɡ
V

Gz
N


 , (9.1) 

 
ɝɞɟ z – ɱɢɫɥɨ ɫɭɬɨɤ ɦɟɠɞɭ ɨɱɟɪɟɞɧɵɦɢ ɡɚɩɪɚɜɤɚɦɢ ɪɟɡɟɪɜɭɚɪɚ ɝɚɡɨɦ; 
      G – ɫɭɬɨɱɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ, ɤɝ/ɫɭɬ; 
      Vɪɟɡ – ɨɛɴɟɦ ɪɟɡɟɪɜɭɚɪɚ, ɦ3; 
       ρɠ – ɩɥɨɬɧɨɫɬɶ ɠɢɞɤɨɣ ɮɚɡɵ ɝɚɡɚ, ɤɝ/ɦ3. 

 
ɋɭɬɨɱɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ, ɤɝ/ɫɭɬ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

ɩQG
ɪ

  , (9.2) 

ɝɞɟ Qɪ – ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ, ɦ3/ɱ; 
       ρ – ɩɥɨɬɧɨɫɬɶ ɝɚɡɚ ɜ ɩɟɪɟɫɱɟɬɟ ɫ ɩɪɢɪɨɞɧɨɝɨ ɧɚ ɫɠɢɠɟɧɧɵɣ, ɤɝ/ɦ3; 
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       ɩ – ɱɚɫɵ ɜ ɫɭɬɤɚɯ. 
 

28,8 2,126 24G   = 1469,5 ɤɝ/ɫɭɬ; 
 

7 1469,5

5 542,6
N





=4 ɲɬ. 

 
Ɍɪɟɛɭɟɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɢɫɩɚɪɢɬɟɥɟɣ, ɲɬ, ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

U

U G

G
N  , (9.3) 

 
ɝɞɟ G – ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɢɫɩɚɪɢɬɟɥɹ, ɤɝ/ɱ; 
       GU – ɩɚɫɩɨɪɬɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɢɫɩɚɪɢɬɟɥɹ, ɜɵɛɪɚɧɧɨɝɨ ɩɨ ɬɟɯɧɢɤɨ-
ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɩɨɤɚɡɚɬɟɥɹɦ, ɫ ɭɱɟɬɨɦ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɟɝɨ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

 
59,29

30U
N  = 2 ɲɬ. 

 
ɉɪɢɧɢɦɚɟɦ ɤ ɭɫɬɚɧɨɜɤɟ ɷɥɟɬɪɢɱɟɫɤɢɣ ɢɫɩɚɪɢɬɟɥɶ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 

30 ɤɝ/ɱ. 
 
7.5 Ɉɩɢɫɚɧɢɟ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɢɫɩɚɪɢɬɟɥя  
 

Эɥɟɤɬɪɢɱɟɫɤɢɟ ɢɫɩɚɪɢɬɟɥɶɧɵɟ ɭɫɬɚɧɨɜɤɢ PROPAN-1-1-40 ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ 
ɢɫɩɚɪɢɬɟɥɢ, ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɜ ɦɟɬɚɥɥɢɱɟɫɤɨɦ ɲɤɚɮɭ, ɫ ɪɟɝɭɥɹɬɨɪɨɦ ɞɚɜɥɟɧɢɹ ɢ 
ɝɚɡɨɜɨɣ ɨɛɜɹɡɤɨɣ. 

ȽɄ Ƚɚɡɨɜɢɤ ɬɚɤɠɟ ɢɡɝɨɬɚɜɥɢɜɚɟɬ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɢɫɩɚɪɢɬɟɥɢ PROPAN ɧɚ ɪɚɦɟ 
ɢɥɢ ɜ ɛɥɨɤ-ɛɨɤɫɟ. 

ɂɫɩɚɪɢɬɟɥɶɧɵɟ ɭɫɬɚɧɨɜɤɢ Propan ɢɡɝɨɬɚɜɥɢɜɚɸɬɫɹ ɩɨ Ɍɍ 4859-002-12261875-
2013 ɢ ɢɦɟɸɬ ɋɟɪɬɢɮɢɤɚɬɵ ɫɨɨɬɜɟɬɫɬɜɢɹ. 

ɉɪɢɧɰɢɩ ɪɚɛɨɬɵ ɢɫɩɚɪɢɬɟɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ PROPAN-1-1-40 

ɀɢɞɤɚɹ ɮɚɡɚ ɋɍȽ ɱɟɪɟɡ ɬɪɭɛɨɩɪɨɜɨɞ Ⱥ ɩɨɫɬɭɩɚɟɬ ɤ ɮɢɥɶɬɪɭ ɢ ɞɚɥɟɟ - ɜ 
ɢɫɩɚɪɢɬɟɥɶ. ȼ ɞɚɧɧɨɣ ɭɫɬɚɧɨɜɤɟ ɩɪɢɦɟɧɹɟɬɫɹ ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɢɫɩɚɪɢɬɟɥɶ ɫɭɯɨɝɨ 
ɬɢɩɚ, ɬ.ɟ. ɞɥɹ ɧɚɝɪɟɜɚ ɋɍȽ ɧɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɠɢɞɤɢɣ ɬɟɩɥɨɧɨɫɢɬɟɥɶ, ɢ ɧɚɝɪɟɜ 
ɠɢɞɤɨɣ ɮɚɡɵ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɭɬёɦ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɨɞɨɝɪɟɜɚ. ɉɨɫɥɟ 
ɢɫɩɚɪɢɬɟɥɹ ɧɚ ɬɪɭɛɨɩɪɨɜɨɞɟ ɩɚɪɨɜɨɣ ɮɚɡɵ ɪɚɫɩɨɥɨɠɟɧ ɤɨɧɞɟɧɫɚɬɨɫɛɨɪɧɢɤ-
ɨɬɫɟɤɚɬɟɥɶ ɠɢɞɤɨɣ ɮɚɡɵ ɞɥɹ ɢɡɛɟɠɚɧɢɹ ɩɨɩɚɞɚɧɢɹ ɤɨɧɞɟɧɫɚɬɚ ɜ ɪɟɝɭɥɹɬɨɪ 
ɞɚɜɥɟɧɢɹ, ɤɨɬɨɪɵɣ ɪɚɫɩɨɥɨɠɟɧ ɞɚɥɟɟ ɧɚ ɥɢɧɢɢ ɜɵɯɨɞɚ ɩɚɪɨɜɨɣ ɮɚɡɵ ɋɍȽ ɤ 

http://gazovik-lpg.ru/cat/articles2/propan_tehnicheskie_uslovija/
http://gazovik-lpg.ru/cat/articles2/propan_tehnicheskie_uslovija/
http://gazovik-lpg.ru/certificates/
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ɩɨɬɪɟɛɢɬɟɥɸ ɱɟɪɟɡ ɲɬɭɰɟɪ ȼ. Ʉɨɧɞɟɧɫɚɬɨɫɛɨɪɧɢɤ ɩɨ ɬɪɟɛɨɜɚɧɢɸ Ɂɚɤɚɡɱɢɤɚ 
ɦɨɠɟɬ ɛɵɬɶ ɞɨɩɨɥɧɟɧ ɞɚɬɱɢɤɨɦ ɤɨɧɬɪɨɥɹ ɭɪɨɜɧɹ ɠɢɞɤɨɣ ɮɚɡɵ. ȼ ɢɫɩɚɪɢɬɟɥɶɧɨɣ 
ɭɫɬɚɧɨɜɤɟ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɥɢɧɢɹ ɩɨɞɚɱɢ ɩɚɪɨɜɨɣ ɮɚɡɵ ɋɍȽ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɤ 
ɪɟɝɭɥɹɬɨɪɭ ɞɚɜɥɟɧɢɹ ɝɚɡɚ, ɦɢɧɭɹ ɢɫɩɚɪɢɬɟɥɶ. Ɍɚɤɨɣ ɩɪɢɧɰɢɩ ɩɨɞɚɱɢ ɩɚɪɨɜɨɣ 
ɮɚɡɵ ɪɚɡɪɚɛɨɬɚɧ ɞɥɹ ɬɟɯ ɫɥɭɱɚɟɜ, ɤɨɝɞɚ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɢɫɩɚɪɟɧɢɟ ɝɚɡɚ ɞɨɫɬɚɬɨɱɧɨ 
ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɩɨɬɪɟɛɢɬɟɥɟɣ ɋɍȽ. 

 
8 Ɍɟɯɧɨɥɨɝɢя ɜɨɡɜɟɞɟɧɢя ɢɧɠɟɧɟɪɧɵɯ ɫɢɫɬɟɦ 
 
Ɍɪɚɫɫɢɪɨɜɤɚ ɝɚɡɨɩɪɨɜɨɞɨɜ ɩɨ ɬɟɪɪɢɬɨɪɢɹɦ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, ɜɧɭɬɪɢ 

ɤɜɚɪɬɚɥɨɜ ɢɥɢ ɞɜɨɪɨɜ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ ɧɚɢɦɟɧɶɲɭɸ ɩɪɨɬɹɠɟɧɧɨɫɬɶ 
ɝɚɡɨɩɪɨɜɨɞɨɜ ɢ ɨɬɜɟɬɜɥɟɧɢɣ ɨɬ ɧɢɯ ɤ ɠɢɥɵɦ ɡɞɚɧɢɹɦ, ɚ ɬɚɤɠɟ ɦɚɤɫɢɦɚɥɶɧɨɟ 
ɭɞɚɥɟɧɢɟ ɨɬ ɩɨɞɡɟɦɧɵɯ ɫɬɪɨɟɧɢɣ ɢ ɧɟ ɧɚɩɨɪɧɵɯ ɩɨɞɡɟɦɧɵɯ ɤɨɦɦɭɧɢɤɚɰɢɣ. 
Ɍɪɚɫɫɢɪɨɜɤɚ ɩɨ ɧɟɡɚɫɬɪɨɟɧɧɵɦ ɬɟɪɪɢɬɨɪɢɹɦ ɞɨɥɠɧɚ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɫ ɭɱɟɬɨɦ 
ɩɥɚɧɢɪɨɜɤɢ ɛɭɞɭɳɟɣ ɢɯ ɡɚɫɬɪɨɣɤɢ. 

 
8.1 Ɇɨɧɬɚɠ ɫɢɫɬɟɦ ɜɧɭɬɪɟɧɧɟɝɨ ɝɚɡɨɫɧɚɛɠɟɧɢя 
 
ɉɪɢɦɟɧɹɟɦɵɟ ɦɚɬɟɪɢɚɥɵ ɞɥɹ ɝɚɡɨɩɪɨɜɨɞɨɜ ɢ ɝɚɡɨɜɵɟ ɩɪɢɛɨɪɵ – ɬɪɭɛɵ  

ɞɨɥɠɧɵ ɛɵɬɶ ɛɟɫɲɨɜɧɵɟ. Ɍɪɭɛɵ ɫɨɟɞɢɧɹɸɬ ɧɚ ɫɜɚɪɤɟ. Ɋɟɡɶɛɨɜɵɟ ɫɨɟɞɢɧɟɧɢɹ 
ɩɪɢɦɟɧɹɸɬ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɡɚɩɨɪɧɨɣ ɚɪɦɚɬɭɪɵ ɢ ɝɚɡɨɜɵɯ ɩɥɢɬ. Ɋɚɡɴɟɦɧɵɟ 
ɫɨɟɞɢɧɟɧɢɹ ɝɚɡɨɩɪɨɜɨɞɨɜ ɞɨɥɠɧɵ ɛɵɬɶ ɞɨɫɬɭɩɧɵ ɞɥɹ ɨɫɦɨɬɪɚ ɢ ɪɟɦɨɧɬɚ. 
ɋɨɟɞɢɧɢɬɟɥɶɧɵɟ ɱɚɫɬɢ ɩɪɢɦɟɧɹɸɬ ɢɡ ɤɨɜɤɨɝɨ ɱɭɝɭɧɚ ɢ ɫɩɨɤɨɣɧɨɣ ɫɬɚɥɢ. 

Ⱦɥɹ ɭɩɥɨɬɧɟɧɢɹ ɪɟɡɶɛɨɜɵɯ ɫɨɟɞɢɧɟɧɢɣ ɩɪɢɦɟɧɹɸɬ ɥɶɧɹɧɭɸ ɩɪɹɞɶ, 
ɩɪɨɩɢɬɚɧɧɭɸ ɫɜɢɧɰɨɜɵɦɢ ɛɟɥɢɥɚɦɢ (ɫɭɪɢɤɨɦ), ɢɥɢ ɭɩɥɨɬɧɹɸɬ ɥɟɧɬɨɣ ɎɍɆ. 
ɉɪɢ ɫɜɚɪɤɟ ɩɪɢɦɟɧɹɸɬ ɷɥɟɤɬɪɨɞɵ. Ⱦɥɹ ɫɧɢɠɟɧɧɵɯ ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ ɝɚɡɨɜ 
ɩɪɢɦɟɧɹɸɬ ɫɩɟɰɢɚɥɶɧɭɸ ɚɪɦɚɬɭɪɭ. 

Ʉɪɚɧɵ ɞɨɥɠɧɵ ɢɦɟɬɶ ɪɢɫɤɭ, ɭɤɚɡɵɜɚɸɳɭɸ ɧɚɩɪɚɜɥɟɧɢɟ ɝɚɡɚ, ɤɨɬɨɪɵɟ 
ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɨɫɶ ɩɪɨɛɤɢ ɤɪɚɧɚ ɛɵɥɚ ɩɚɪɚɥɥɟɥɶɧɚ 
ɫɬɟɧɟ. 

 
8.1.1 ɉɨɞɝɨɬɨɜɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ 
 
Ʉ ɧɚɱɚɥɭ ɦɨɧɬɚɠɧɵɦ ɪɚɛɨɬɚɦ ɩɨ ɜɧɭɬɪɟɧɧɟɦɭ ɝɚɡɨɨɛɨɪɭɞɨɜɚɧɢɸ ɞɨɥɠɧɵ 

ɛɵɬɶ ɜɵɩɨɥɧɟɧɵ ɫɥɟɞɭɸɳɢɟ ɪɚɛɨɬɵ: ɩɨ ɭɫɬɪɨɣɫɬɜɭ ɦɟɠɞɭɷɬɚɠɧɵɯ ɩɟɪɟɤɪɵɬɢɣ, 
ɫɬɟɧ ɢ ɩɟɪɟɝɨɪɨɞɨɤ, ɧɚ ɤɨɬɨɪɵɟ ɛɭɞɭɬ ɭɫɬɚɧɚɜɥɢɜɚɬɶɫɹ ɝɚɡɨɜɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ 
ɩɪɢɛɨɪɵ, ɚ ɬɚɤ ɠɟ ɦɨɧɬɢɪɨɜɚɬɶɫɹ ɝɚɡɨɩɪɨɜɨɞɵ ɢ ɚɪɦɚɬɭɪɚ; ɨɬɜɟɪɫɬɢɣ ɞɥɹ 
ɩɪɨɤɥɚɞɤɢ ɝɚɡɨɩɪɨɜɨɞɨɜ ɜ ɮɭɧɞɚɦɟɧɬɚɯ, ɩɟɪɟɤɪɵɬɢɹɯ, ɫɬɟɧɚɯ ɢ ɩɟɪɟɝɨɪɨɞɤɚɯ; 
ɤɚɧɚɥɨɜ ɢ ɛɨɪɨɡɞ ɞɥɹ ɝɚɡɨɩɪɨɜɨɞɨɜ; ɱɢɫɬɵɯ ɩɨɥɨɜ ɢɥɢ ɮɭɧɞɚɦɟɧɬɨɜ ɩɨɞ ɝɚɡɨɜɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ ɩɪɢɛɨɪɵ. Ɍɚɤ-ɠɟ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɩɨɥɧɟɧɵ: ɲɬɭɤɚɬɭɪɤɚ ɫɬɟɧ ɜ 
ɩɨɦɟɳɟɧɢɹɯ ɤɭɯɨɧɶ ɢ ɜɚɧɧ, ɜ ɤɨɬɨɪɵɯ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɭɫɬɚɧɨɜɤɚ ɝɚɡɨɜɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ; ɨɛɥɢɰɨɜɤɚ ɫɬɟɧ, ɨɤɨɥɨ ɤɨɬɨɪɵɯ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɝɚɡɨɜɵɟ 
ɩɪɢɛɨɪɵ ɢ ɦɨɧɬɢɪɭɸɬɫɹ ɝɚɡɨɩɪɨɜɨɞɵ; ɨɤɪɚɫɤɚ ɩɨɥɨɜ ɜ ɦɟɫɬɚɯ ɭɫɬɚɧɨɜɤɢ ɝɚɡɨɜɵɯ 
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ɩɪɢɛɨɪɨɜ. ɉɨɦɟɳɟɧɢɹ ɤɭɯɨɧɶ ɞɨɥɠɧɵ ɛɵɬɶ ɨɫɧɚɳɟɧɵ ɮɨɪɬɨɱɤɚɦɢ. ɉɨɫɥɟ 
ɩɪɢɟɦɤɢ ɫɨɫɬɚɜɥɹɟɬɫɹ ɚɤɬ ɨ ɩɪɢɟɦɟ ɨɛɴɟɤɬɚ ɩɨɞ ɦɨɧɬɚɠ. 
 

8.1.2 Ɇɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ 
 
ɉɪɨɤɥɚɞɤɭ ɝɚɡɨɩɪɨɜɨɞɨɜ ɜɧɭɬɪɢ ɡɞɚɧɢɣ ɫɥɟɞɭɟɬ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ  

ɨɬɤɪɵɬɨɣ. ɋɜɚɪɧɵɟ ɢ ɪɚɡɴɟɦɧɵɟ ɫɨɟɞɢɧɟɧɢɹ ɧɟɥɶɡɹ ɡɚɞɟɥɵɜɚɬɶ ɜ ɫɬɟɧɵ ɢɥɢ 
ɩɟɪɟɤɪɵɬɢɹ. ȼɟɪɬɢɤɚɥɶɧɵɟ ɝɚɡɨɩɪɨɜɨɞɵ ɜ ɦɟɫɬɚɯ ɩɟɪɟɫɟɱɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɵɯ 
ɤɨɧɫɬɪɭɤɰɢɣ ɫɥɟɞɭɟɬ ɩɪɨɤɥɚɞɵɜɚɬɶ ɜ ɮɭɬɥɹɪɚɯ. ɉɪɨɫɬɪɚɧɫɬɜɨ ɦɟɠɞɭ 
ɝɚɡɨɩɪɨɜɨɞɨɦ ɢ ɮɭɬɥɹɪɨɦ ɧɟɨɛɯɨɞɢɦɨ ɡɚɞɟɥɵɜɚɬɶ ɩɪɨɫɦɨɥɟɧɧɨɣ ɩɚɤɥɟɣ. Ʉɨɧɟɰ 
ɮɭɬɥɹɪɚ ɞɨɥɠɟɧ ɜɵɫɬɭɩɚɬɶ ɩɨɞ ɩɨɥɨɦ ɧɟ ɦɟɧɟɟ ɱɟɦ ɧɚ 3 ɫɦ. ɍɱɚɫɬɤɢ, 
ɩɪɨɥɨɠɟɧɧɵɟ ɜ ɮɭɬɥɹɪɚɯ ɢɥɢ ɝɢɥɶɡɚɯ ɧɟ ɞɨɥɠɧɵ ɢɦɟɬɶ ɫɬɵɤɨɜ, ɪɚɫɫɬɨɹɧɢɟ ɨɬ 
ɫɜɚɪɧɨɝɨ ɲɜɚ ɞɨ ɮɭɬɥɹɪɚ 100 ɦ. 

 ɍɱɚɫɬɤɢ ɰɟɯɨɜɵɯ ɝɚɡɨɩɪɨɜɨɞɨɜ ɩɪɨɤɥɚɞɵɜɚɸɬ ɜ ɩɨɞɩɨɥɶɧɵɯ ɤɚɧɚɥɚɯ, 
ɤɨɬɨɪɵɟ ɧɟ ɞɨɥɠɧɵ ɢɦɟɬɶ ɪɚɡɴɟɦɧɵɯ ɫɨɟɞɢɧɟɧɢɣ. ɉɪɢ ɪɚɡɦɟɬɤɟ ɨɩɨɪ ɧɭɠɧɨ 
ɭɱɢɬɵɜɚɬɶ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɤɪɟɩɥɟɧɢɹ ɬɪɭɛ ɜ ɦɟɫɬɚɯ ɚɪɦɚɬɭɪɵ, ɩɨɜɨɪɨɬɨɜ. Ʉɪɚɧɵ 
ɧɚ ɜɟɪɬɢɤɚɥɶɧɵɯ ɢ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɝɚɡɨɩɪɨɜɨɞɚɯ ɫɥɟɞɭɟɬ ɪɚɡɦɟɳɚɬɶ ɬɚɤ, ɱɬɨɛɵ 
ɩɪɨɛɤɚ ɛɵɥɚ ɩɚɪɚɥɥɟɥɶɧɚ ɫɬɟɧɟ. ɋɬɨɹɤɢ ɝɚɡɨɩɪɨɜɨɞɚ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɜɟɪɬɢɤɚɥɶɧɨ 
ɫ ɞɨɩɭɫɬɢɦɵɦ ɨɬɤɥɨɧɟɧɢɟɦ 2 ɦɦ ɧɚ 1ɦ ɜɵɫɨɬɵ. Ⱦɥɹ ɭɫɬɚɧɨɜɤɢ ɚɪɦɚɬɭɪɵ ɢ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɦɟɧɟɧɢɟ ɫɝɨɧɨɜ. Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɫɬɟɧɤɢ ɞɨ ɬɪɭɛɵ ɜ 
ɫɜɟɬɭ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɟɟ ɪɚɞɢɭɫɚ ɬɪɭɛɵ. 

Ɂɚɩɨɪɧɭɸ ɚɪɦɚɬɭɪɭ ɞɨ ɭɫɬɚɧɨɜɤɢ ɪɟɜɢɡɢɪɭɸɬ, ɭɞɚɥɹɸɬ ɫɦɚɡɤɭ ɢ 
ɩɪɨɜɟɪɹɸɬ ɫɚɥɶɧɢɤɢ, ɩɪɨɤɥɚɞɤɢ ɧɚ ɝɟɪɦɟɬɢɱɧɨɫɬɶ. 

ȼɜɨɞ ɝɚɡɨɩɪɨɜɨɞɚ ɜ ɡɞɚɧɢɹɯ, ɪɚɫɩɨɥɚɝɚɸɬ ɜ ɧɟɠɢɥɵɯ, ɞɨɫɬɭɩɧɵɯ ɞɥɹ 
ɨɫɦɨɬɪɚ ɩɨɦɟɳɟɧɢɹɯ (ɥɟɫɬɧɢɱɧɚɹ ɤɥɟɬɤɚ). 

ȼɧɭɬɪɟɧɧɢɟ ɝɚɡɨɩɪɨɜɨɞɵ, ɜ ɬɨɦ ɱɢɫɥɟ ɩɪɨɤɥɚɞɵɜɚɟɦɵɟ ɜ ɤɚɧɚɥɚɯ, ɫɥɟɞɭɟɬ 
ɨɤɪɚɲɢɜɚɬɶ. Ⱦɥɹ ɩɨɤɪɚɫɤɢ  ɩɪɢɦɟɧɹɸɬ ɜɨɞɨɫɬɨɣɤɢɟ ɥɚɤɨɤɪɚɫɨɱɧɵɟ ɦɚɬɟɪɢɚɥɵ. 

 
8.1.3 ɂɫɩɵɬɚɧɢɟ ɜɧɭɬɪɟɧɧɟɝɨ ɝɚɡɨɩɪɨɜɨɞɚ 
 
ɋɦɨɧɬɢɪɨɜɚɧɧɵɟ ɝɚɡɨɩɪɨɜɨɞɵ ɢɫɩɵɬɵɜɚɸɬ ɧɚ ɩɪɨɱɧɨɫɬɶ ɢ ɩɥɨɬɧɨɫɬɶ 

ɩɪɟɞɫɬɚɜɢɬɟɥɢ ɦɨɧɬɚɠɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ. ɉɪɢɱɟɦ ɧɚ ɩɥɨɬɧɨɫɬɶ ɜ ɩɪɢɫɭɬɫɬɜɢɢ 
ɩɪɟɞɫɬɚɜɢɬɟɥɹ-ɡɚɤɚɡɱɢɤɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ. ɉɪɢ ɩɧɟɜɦɚɬɢɱɟɫɤɨɦ 
ɢɫɩɵɬɚɧɢɢ ɞɚɜɥɟɧɢɟɦ 0,01 Ɇɉɚ ɩɪɢɦɟɧɹɸɬ ɠɢɞɤɨɫɬɧɵɟ V-ɨɛɪɚɡɧɵɟ 
ɦɚɧɨɦɟɬɪɵ. ɉɪɢ ɛɨɥɶɲɟɦ ɞɚɜɥɟɧɢɢ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ V-ɨɛɪɚɡɧɵɟ  ɪɬɭɬɧɵɟ ɢ 
ɩɪɭɠɢɧɧɵɟ ɦɚɧɨɦɟɬɪɵ. ɂɫɩɵɬɚɧɢɹ ɩɪɨɜɨɞɹɬ ɩɪɢ ɨɬɤɥɸɱɟɧɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ. 
ȼ ɠɢɥɵɯ ɡɞɚɧɢɹɯ ɝɚɡɨɩɪɨɜɨɞ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ ɢɫɩɵɬɵɜɚɸɬ ɜɨɡɞɭɯɨɦ ɧɚ 
ɩɪɨɱɧɨɫɬɶ ɞɚɜɥɟɧɢɟɦ ɪɚɜɧɵɦ 0,01 Ɇɉɚ. ɉɪɢ ɫɧɚɛɠɟɧɢɢ ɫɠɢɠɟɧɧɵɦ ɝɚɡɨɦ 
ɢɫɩɵɬɚɬɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɪɚɜɧɨ 5 ɤɉɚ ɫ ɩɨɞɤɥɸɱɟɧɧɵɦɢ ɩɪɢɛɨɪɚɦɢ. Ƚɚɡɨɩɪɨɜɨɞ 
ɫɱɢɬɚɸɬ ɜɵɞɟɪɠɚɜɲɢɣ ɢɫɩɵɬɚɧɢɟ ɧɚ ɩɥɨɬɧɨɫɬɶ, ɟɫɥɢ ɩɚɞɟɧɢɟ ɞɚɜɥɟɧɢɹ ɜ ɧɟɦ ɜ 
ɬɟɱɟɧɢɢ 5 ɦɢɧ ɧɟ ɩɪɟɜɵɲɚɟɬ 200 ɉɚ. ɂɫɩɵɬɚɧɢɟ ɜɧɭɬɪɟɧɧɢɯ ɝɚɡɨɩɪɨɜɨɞɨɜ ɧɚ 
ɩɥɨɬɧɨɫɬɶ ɩɪɨɜɨɞɹɬ ɩɨɫɥɟ ɜɵɪɚɜɧɢɜɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜɧɭɬɪɢ ɝɚɡɨɩɪɨɜɨɞɚ ɢ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. 
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ɉɭɫɤ ɝɚɡɚ ɜ ɝɚɡɨɜɭɸ ɫɟɬɶ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɷɤɫɩɥɭɚɬɢɪɭɸɳɟɣ ɨɪɝɚɧɢɡɚɰɢɟɣ 
ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɩɪɟɞɫɬɚɜɢɬɟɥɹ ɦɨɧɬɚɠɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ. 

ɉɪɢɟɦɤɚ ɫɢɫɬɟɦɵ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɨɮɨɪɦɥɹɟɬɫɹ ɚɤɬɨɦ. 
8.2 Ɇɨɧɬɚɠ ɩɨɞɡɟɦɧɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ 
 
8.2.1 ɉɨɞɝɨɬɨɜɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ 
 
ɉɪɟɠɞɟ ɜɫɟɝɨ, ɫɬɪɨɢɬɟɥɶɧɚɹ ɨɪɝɚɧɢɡɚɰɢɹ ɞɨɥɠɧɚ ɩɨɥɭɱɢɬɶ ɪɚɡɪɟɲɟɧɢɟ ɧɚ 

ɩɪɚɜɨ ɩɪɨɜɟɞɟɧɢɹ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɝɨɪɨɞɚ. Ɋɚɡɪɟɲɟɧɢɟ ɜɵɞɚɟɬɫɹ 
ɢɡ ɨɪɝɚɧɢɡɚɰɢɢ ɫ ɭɤɚɡɚɧɢɟɦ ɢɦɟɧɢ ɨɬɜɟɬɫɬɜɟɧɧɨɝɨ ɡɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɪɚɛɨɬ. 

Ʉɪɨɦɟ ɬɨɝɨ, ɨɪɝɚɧɢɡɚɰɢɹ, ɩɪɨɢɡɜɨɞɹɳɚɹ ɡɟɦɥɹɧɵɟ ɪɚɛɨɬɵ, ɩɨɥɭɱɚɟɬ 
ɩɢɫɶɦɟɧɧɨɟ ɭɜɟɞɨɦɥɟɧɢɟ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ ɨɬ ɜɫɟɯ ɨɪɝɚɧɢɡɚɰɢɣ, 
ɩɪɨɤɥɚɞɵɜɚɸɳɢɯ ɩɨɞɡɟɦɧɵɟ ɤɨɦɦɭɧɢɤɚɰɢɢ. 

ȼɫɤɪɵɬɢɟ ɢɧɠɟɧɟɪɧɵɯ ɤɨɦɦɭɧɢɤɚɰɢɣ, ɩɟɪɟɫɟɤɚɟɦɵɯ ɬɪɭɛɨɩɪɨɜɨɞɚɦɢ, 
ɞɨɥɠɧɨ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ ɡɚɢɧɬɟɪɟɫɨɜɚɧɧɵɯ 
ɨɪɝɚɧɢɡɚɰɢɣ.  ɉɪɢ ɷɬɨɦ ɞɨɥɠɧɵ ɩɪɢɧɢɦɚɬɶɫɹ ɦɟɪɵ ɤ ɩɪɟɞɨɯɪɚɧɟɧɢɸ ɜɫɤɪɵɬɵɯ 
ɤɨɦɦɭɧɢɤɚɰɢɣ ɨɬ ɩɨɜɪɟɠɞɟɧɢɣ. 

Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɞɨɩɭɫɤɚ ɧɟɨɛɯɨɞɢɦɨ ɭɤɚɡɚɬɶ ɫɪɨɤ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, 
ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɛɥɚɝɨɭɫɬɪɨɣɫɬɜɭ ɬɟɪɪɢɬɨɪɢɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɸ 
ɞɨɪɨɠɧɵɯ ɩɨɤɪɵɬɢɣ. 

Ɋɚɡɛɢɜɤɚ ɬɪɚɫɫɵ ɝɚɡɨɩɪɨɜɨɞɚ 
Ⱦɨ ɧɚɱɚɥɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɝɚɡɨɩɪɨɜɨɞɚ ɡɚɤɚɡɱɢɤɨɦ ɫ ɭɱɚɫɬɢɟɦ 

ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɨɪɝɚɧɢɡɚɰɢɣ ɞɨɥɠɧɚ ɛɵɬɶ ɪɚɡɛɢɬɚ ɬɪɚɫɫɚ, ɩɪɢ ɷɬɨɦ: 
1) ɧɢɜɟɥɢɪɨɜɚɧɢɟ ɩɨɫɬɨɹɧɧɵɯ ɪɟɩɟɪɨɜ ɞɨɥɠɧɨ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɫ ɬɨɱɧɨɫɬɶɸ, 

ɩɪɟɞɭɫɦɨɬɪɟɧɧɨɣ ɝɥɚɜɨɣ ɋɇɢɉ ɩɨ ɝɟɨɞɟɡɢɱɟɫɤɢɦ ɪɚɛɨɬɚɦ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ; 
2) ɜɞɨɥɶ ɬɪɚɫɫɵ ɭɫɬɚɧɨɜɥɟɧɵ ɜɪɟɦɟɧɧɵɟ ɪɟɩɟɪɵ, ɫɜɹɡɚɧɧɵɟ 

ɧɢɜɟɥɢɪɨɜɨɱɧɵɦɢ ɯɨɞɚɦɢ ɫ ɩɨɫɬɨɹɧɧɵɦ; 
3) ɪɚɡɛɢɜɨɱɧɵɟ ɨɫɢ ɢ ɭɝɥɵ ɩɨɜɨɪɨɬɚ ɬɪɚɫɫɵ ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɤɪɟɩɥɟɧɵ ɧɚ 

ɦɟɫɬɧɨɫɬɢ. 
ȼ ɩɪɨɟɤɬɟ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɝɚɡɨɩɪɨɜɨɞɚ ɩɪɢɜɹɡɤɚ ɨɫɢ ɞɟɥɚɟɬɫɹ ɨɬ ɤɪɚɫɧɵɯ 

ɥɢɧɢɣ ɡɚɫɬɪɨɣɤɢ. Ɉɫɶ ɡɚɤɪɟɩɥɹɟɬɫɹ ɱɟɪɟɡ 100-150 ɦɟɬɪɨɜ ɦɟɬɚɥɥɢɱɟɫɤɢɦ 
ɲɬɵɪɟɦ. Ɂɚ ɫɨɫɬɨɹɧɢɟ ɪɚɡɛɢɜɤɢ ɬɪɚɫɫɵ ɧɟɫɟɬ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɦɨɧɬɚɠɧɚɹ 
ɨɪɝɚɧɢɡɚɰɢɹ. 

Ɍɪɭɛɵ, ɡɚɩɨɪɧɭɸ ɚɪɦɚɬɭɪɭ ɩɨɫɬɚɜɥɹɸɬ ɧɚ ɚɜɬɨɦɨɛɢɥɟ ɁɂɅ 130-76 ɫ ɐɁɆ 
ɢɥɢ ɡɚɜɨɞɨɜ ɫɨɝɥɚɫɧɨ ɫɨɫɬɚɜɥɟɧɧɵɯ ɡɚɹɜɨɤ ɩɨ ɫɩɟɰɢɮɢɤɚɰɢɹɦ. Ɍɪɭɛɵ, ɚɪɦɚɬɭɪɚ, 
ɫɜɚɪɨɱɧɵɟ ɢ ɢɡɨɥɹɰɢɨɧɧɵɟ ɦɚɬɟɪɢɚɥɵ, ɩɪɢɦɟɧɹɟɦɵɟ ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɫɢɫɬɟɦ 
ɝɚɡɨɫɧɚɛɠɟɧɢɹ, ɞɨɥɠɧɵ ɢɦɟɬɶ ɫɟɪɬɢɮɢɤɚɬɵ ɡɚɜɨɞɨɜ-ɢɡɝɨɬɨɜɢɬɟɥɟɣ, 
ɩɨɞɬɜɟɪɠɞɚɸɳɢɟ ɫɨɨɬɜɟɬɫɬɜɢɟ ɬɪɟɛɨɜɚɧɢɹɦ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ ɫɬɚɧɞɚɪɬɨɜ ɢɥɢ 
ɬɟɯɧɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ. 

ɉɪɢ ɩɨɝɪɭɡɤɟ, ɩɟɪɟɜɨɡɤɟ ɢ ɜɵɝɪɭɡɤɟ ɬɪɭɛ, ɫɜɚɪɟɧɧɵɯ ɫɟɤɰɢɣ ɝɚɡɨɩɪɨɜɨɞɚ, 
ɮɚɫɨɧɧɵɯ ɱɚɫɬɟɣ, ɦɨɧɬɚɠɧɵɯ ɭɡɥɨɜ ɢ ɡɚɩɨɪɧɨɣ ɚɪɦɚɬɭɪɵ ɞɨɥɠɧɚ ɛɵɬɶ 
ɨɛɟɫɩɟɱɟɧɚ ɢɯ ɫɨɯɪɚɧɧɨɫɬɶ. ɋɛɪɚɫɵɜɚɧɢɟ ɬɪɭɛ, ɫɟɤɰɢɣ, ɮɚɫɨɧɧɵɯ ɱɚɫɬɟɣ, 
ɚɪɦɚɬɭɪɵ ɢ ɦɨɧɬɚɠɧɵɯ ɭɡɥɨɜ ɫ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɡɚɩɪɟɳɚɟɬɫɹ. 
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ɇɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɨɥɠɧɵ ɢɦɟɬɶɫɹ ɬɟɯɧɢɱɟɫɤɢɟ ɩɚɫɩɨɪɬɚ ɡɚɜɨɞɨɜ-
ɢɡɝɨɬɨɜɢɬɟɥɟɣ ɢ, ɤɚɤ ɩɪɚɜɢɥɨ, ɢɧɫɬɪɭɤɰɢɢ ɩɨ ɟɝɨ ɦɨɧɬɚɠɭ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

Ɍɟɯɧɢɱɟɫɤɢɟ ɩɚɫɩɨɪɬɚ ɞɨɥɠɧɵ ɢɦɟɬɶɫɹ ɬɚɤɠɟ ɧɚ ɢɡɨɥɢɪɨɜɚɧɧɵɟ ɬɪɭɛɵ,  
ɤɨɧɞɟɧɫɚɬɨɫɛɨɪɧɢɤɢ, ɝɧɭɬɵɟ ɤɨɥɟɧɚ ɢ ɞɪɭɝɭɸ ɩɪɨɞɭɤɰɢɸ. Ɍɪɭɛɵ ɧɚ ɬɪɚɫɫɭ 
ɩɨɫɬɚɜɥɹɸɬ ɫ ɧɟɢɡɨɥɢɪɨɜɚɧɧɵɦɢ ɤɨɧɰɚɦɢ ɞɥɹ ɫɜɚɪɤɢ ɧɚ ɛɪɨɜɤɭ ɬɪɚɧɲɟɢ. ɂɯ 
ɪɚɫɤɥɚɞɵɜɚɸɬ ɩɨ ɬɪɚɫɫɟ ɩɨ ɫɯɟɦɟ ɉɉɊ. 

 
8.2.2 Ɂɟɦɥяɧɵɟ ɪɚɛɨɬɵ 
 
Ɋɵɬɶɟ ɬɪɚɧɲɟɣ ɢ ɤɨɬɥɨɜɚɧɨɜ ɞɨɥɠɧɵ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɩɨɫɥɟ ɪɚɡɛɢɜɤɢ 

ɬɪɚɫɫɵ ɝɚɡɨɩɪɨɜɨɞɨɜ.  Ⱦɨɥɠɧɵ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɵ ɝɪɚɧɢɰɵ ɪɚɡɪɚɛɨɬɤɢ ɬɪɚɧɲɟɣ 
ɢɥɢ ɤɨɬɥɨɜɚɧɨɜ ɫ ɭɫɬɚɧɨɜɤɨɣ ɭɤɚɡɚɬɟɥɟɣ ɨ ɧɚɥɢɱɢɢ ɧɚ ɞɚɧɧɨɦ ɭɱɚɫɬɤɟ ɬɪɚɫɫɵ 
ɩɨɞɡɟɦɧɵɯ ɤɨɦɦɭɧɢɤɚɰɢɣ. 

Ɋɵɬɶɟ ɬɪɚɧɲɟɣ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɜ ɨɛɳɟɦ ɩɨɬɨɤɟ ɫ ɞɪɭɝɢɦɢ ɪɚɛɨɬɚɦɢ 
ɩɨ ɩɟɪɟɤɥɚɞɤɟ ɝɚɡɨɩɪɨɜɨɞɚ. 

ɉɪɢɟɦɤɢ ɞɥɹ ɫɜɚɪɤɢ ɧɟɩɨɜɨɪɨɬɧɵɯ ɫɬɵɤɨɜ, ɬɚɤɠɟ ɤɨɬɥɨɜɚɧɵ ɞɥɹ 
ɭɫɬɚɧɨɜɤɢ ɤɨɧɞɟɧɫɚɬɨɫɛɨɪɧɢɤɨɜ ɢ ɞɪɭɝɢɯ ɭɫɬɪɨɣɫɬɜ ɧɚ ɝɚɡɨɩɪɨɜɨɞɟ ɞɨɥɠɧɵ 
ɨɬɪɵɜɚɬɶɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɟɪɟɞ ɜɵɩɨɥɧɟɧɢɟɦ ɷɬɢɯ ɪɚɛɨɬ. 

ɋɪɟɡɤɚ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɫɥɨɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɛɭɥɶɞɨɡɟɪɨɦ ȾɁ-42 ɧɚ ɛɚɡɟ 
ɬɪɚɤɬɨɪɚ Ɍ-75. Ɋɵɬɶɟ ɬɪɚɧɲɟɣ ɩɪɨɢɡɜɨɞɢɬɫɹ ɷɤɫɤɚɜɚɬɨɪɨɦ ЭɈ 1621 ɫ ɨɛɪɚɬɧɨɣ 
ɥɨɩɚɬɨɣ. ɉɨɫɥɟ ɪɵɬɶɹ ɬɪɚɧɲɟɣ ɫɥɟɞɭɟɬ ɪɭɱɧɚɹ ɡɚɱɢɫɬɤɚ ɫɬɟɧɨɤ ɢ ɞɧɚ ɬɪɚɧɲɟɣ, 
ɡɚɬɟɦ ɝɪɭɧɬ ɨɬɫɵɩɚɸɬ ɜ ɨɬɜɚɥ ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ. Ʌɢɲɧɢɣ ɝɪɭɧɬ ɜɵɜɨɡɢɬɫɹ 
ɫɚɦɨɫɜɚɥɨɦ ɆȺɁ-503. Ɉɫɧɨɜɚɧɢɟ ɩɨɞ ɝɚɡɨɩɪɨɜɨɞ ɡɚɩɨɥɧɹɸɬ ɩɟɫɱɚɧɵɦ ɝɪɭɧɬɨɦ 
ɬɨɥɳɢɧɨɣ ɦɢɧɢɦɭɦ 100 ɦɦ. ɑɟɪɟɡ ɤɚɠɞɵɟ 100-150 ɦɟɬɪɨɜ ɭɫɬɚɧɚɜɥɢɜɚɸɬ 
ɩɟɲɟɯɨɞɧɵɟ ɦɨɫɬɢɤɢ. 

 
8.2.3 ɋɛɨɪɤɚ ɢ ɫɜɚɪɤɚ ɬɪɭɛ ɜ ɡɜɟɧɶя 
 
ɉɟɪɟɞ ɫɛɨɪɤɨɣ ɩɨɞ ɫɜɚɪɤɨɣ ɫɬɚɥɶɧɵɯ ɬɪɭɛ ɧɟɨɛɯɨɞɢɦɨ:  
1)  ɨɱɢɫɬɢɬɶ ɢɯ ɜɧɭɬɪɟɧɧɸɸ ɩɨɥɨɫɬɶ ɨɬ ɜɨɡɦɨɠɧɵɯ ɡɚɫɨɪɟɧɢɣ (ɝɪɭɧɬɚ, 

ɥɶɞɚ, ɫɧɟɝɚ, ɜɨɞɵ, ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɦɭɫɨɪɚ, ɨɬɞɟɥɶɧɵɯ ɩɪɟɞɦɟɬɨɜ ɢ ɞɪ.); 
2) ɩɪɨɜɟɪɢɬɶ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɪɚɡɦɟɪɵ ɪɚɡɞɟɥɤɢ ɤɪɨɦɨɤ, ɜɵɩɪɚɜɢɬɶ 

ɩɥɚɜɧɵɟ ɜɦɹɬɢɧɵ ɧɚ ɤɨɧɰɚɯ ɬɪɭɛ ɝɥɭɛɢɧɨɣ ɞɨ 3,5% ɧɚɪɭɠɧɨɝɨ ɞɢɚɦɟɬɪɚ ɬɪɭɛɵ; 
3) ɨɱɢɫɬɢɬɶ ɞɨ ɱɢɫɬɨɝɨ ɦɟɬɚɥɥɚ ɤɪɨɦɤɢ ɢ ɩɪɢɥɟɝɚɸɳɢɟ ɤ ɧɢɦ ɜɧɭɬɪɟɧɧɸɸ 

ɢ ɧɚɪɭɠɧɭɸ ɩɨɜɟɪɯɧɨɫɬɢ ɬɪɭɛ. 
 
8.3 Ɇɨɧɬɚɠ ɬɪɭɛɨɩɪɨɜɨɞɨɜ 
 
Ɇɨɧɬɚɠ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɋɇɢɉ 2.04.08-87* «ɇɚɪɭɠɧɵɟ 

ɝɚɡɨɩɪɨɜɨɞɵ, ɫɨɨɪɭɠɟɧɢɹ». ɉɟɪɟɞ ɦɨɧɬɚɠɨɦ ɢ ɭɤɥɚɞɤɨɣ ɞɨɥɠɤɚ ɛɵɬɶ 
ɩɨɞɝɨɬɨɜɥɟɧɚ ɩɨɫɬɟɥɶ ɩɨɞ ɝɚɡɨɩɪɨɜɨɞ ɢ ɩɪɨɜɟɪɟɧ ɭɤɥɨɧ ɞɧɚ ɬɪɚɧɲɟɢ. Ƚɚɡɨɩɪɨɜɨɞ 
ɩɥɟɬɹɦɢ ɭɤɥɚɞɵɜɚɸɬ ɧɚ ɩɟɬɥɢ ɢ ɩɪɢ ɩɨɦɨɳɢ ɞɜɭɯ ɚɜɬɨɤɪɚɧɨɜ Ʉɋ-1562Ⱥ 
ɨɩɭɫɤɚɸɬ ɜ ɬɪɚɧɲɟɸ, ɭɤɥɚɞɵɜɚɹ ɩɥɟɬɶ ɩɨ ɨɫɢ. ȼ ɬɪɚɧɲɟɹɯ, ɜ ɦɟɫɬɚɯ ɫɜɚɪɤɢ 
ɡɜɟɧɶɟɜ ɦɟɠɞɭ ɫɨɛɨɣ, ɨɬɪɵɜɚɸɬ ɩɪɢɹɦɤɢ ɞɥɹ ɪɚɛɨɬɵ ɫɜɚɪɳɢɤɨɜ. ɉɪɢ ɦɨɧɬɚɠɟ 
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ɝɚɡɨɩɪɨɜɨɞɚ ɞɨɥɠɟɧ ɛɵɬɶ ɩɨɫɬɨɹɧɧɵɣ ɩɨɨɩɟɪɚɰɢɨɧɧɵɣ ɤɨɧɬɪɨɥɶ ɫɨ ɫɬɨɪɨɧɵ 
ɡɚɤɚɡɱɢɤɚ. ɋɜɚɪɳɢɤɢ ɧɚ ɦɨɧɬɚɠɟ ɞɨɥɠɧɵ ɢɦɟɬɶ ɞɨɩɭɫɤ ɢ ɥɢɱɧɨɟ ɤɥɟɣɦɨ. 

ɉɪɨɜɨɞɢɬɫɹ ɝɚɦɦɨɝɪɚɮɢɹ 5% ɩɨɜɨɪɨɬɧɵɯ ɫɬɵɤɨɜ ɢ ɧɟɩɨɜɨɪɨɬɧɵɯ ɫɬɵɤɨɜ. 
ɇɚ ɫɬɵɤɚɯ ȽɊɍ ɩɪɨɢɡɜɨɞɢɬɫɹ 100% ɩɪɨɫɜɟɬɤɚ.  

 
8.4 ɉɪɟɞɜɚɪɢɬɟɥɶɧɨɟ ɢɫɩɵɬɚɧɢɟ ɝɚɡɨɩɪɨɜɨɞɚ 
 
ɂɫɩɵɬɚɧɢɹ ɩɪɨɜɨɞɹɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ  ɫɨ ɋɇɢɉ 3.05.04-85 «ɂɫɩɵɬɚɧɢɹ 

ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢ ɫɨɨɪɭɠɟɧɢɣ». Ⱦɥɹ ɨɱɢɫɬɤɢ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɬɪɭɛ ɨɬ 
ɝɪɹɡɢ, ɜɥɚɝɢ ɩɪɢɦɟɧɹɸɬ ɩɧɟɜɦɚɬɢɱɟɫɤɭɸ ɨɱɢɫɬɤɭ. Ɂɚɬɟɦ ɩɪɨɢɡɜɨɞɹɬ ɢɫɩɵɬɚɧɢɟ 
ɝɚɡɨɩɪɨɜɨɞɚ ɧɚ ɩɪɨɱɧɨɫɬɶ ɞɚɜɥɟɧɢɟɦ 3 ɤɝɫ/ɫɦ2 ɜ ɬɟɱɟɧɢɟ 1 ɱɚɫɚ, ɡɚɬɟɦ ɞɚɜɥɟɧɢɟ 
ɫɧɢɠɚɸɬ ɞɨ 1 ɤɝɫ/ɫɦ2 ɢ ɜɵɞɟɪɠɢɜɚɸɬ ɜ ɬɟɱɟɧɢɟ ɫɭɬɨɤ – ɢɫɩɵɬɚɧɢɟ ɧɚ ɩɥɨɬɧɨɫɬɶ. 
ɉɨɞ ɷɬɢɦ ɞɚɜɥɟɧɢɟɦ ɨɫɦɚɬɪɢɜɚɸɬ ɫɜɚɪɧɵɟ ɫɬɵɤɢ ɢ ɚɪɦɚɬɭɪɭ, ɭɫɬɪɚɧɹɸɬ ɭɬɟɱɤɢ. 
ɉɨɫɥɟ ɢɫɩɵɬɚɧɢɹ ɩɪɢɫɬɭɩɚɸɬ ɤ ɢɡɨɥɹɰɢɢ ɫɬɵɤɨɜ. ɋɯɟɦɚ ɨɛɨɪɭɞɨɜɚɧɢɹ 
2ɢɫɩɵɬɚɬɟɥɶɧɨɝɨ ɭɱɚɫɬɤɚ ɬɪɭɛɨɩɪɨɜɨɞɚ ɞɥɹ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɢɫɩɵɬɚɧɢɹ 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 8.1. 

 

 
 

I, II, III  ɦɚɧɨɦɟɬɪɵ; Ⱥ  ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɩɪɟɫɫ; Ȼ  ɦɟɪɧɵɣ ɫɨɫɭɞ; 1, 2, 3, 4, 5  ɜɟɧɬɢɥɢ; 6  
ɬɪɭɛɚ ɞɥɹ ɡɚɩɨɥɧɟɧɢɹ ɬɪɭɛɨɩɪɨɜɨɞɚ; 7  ɬɪɭɛɚ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɩɪɟɫɫɚ; 8  ɫɬɨɹɤɢ; 9  ɬɪɭɛɚ 

ɞɥɹ ɜɵɩɭɫɤɚ ɜɨɞɵ ɜ ɦɟɪɧɵɣ ɫɨɫɭɞ Ȼ 
 

Ɋɢɫɭɧɨɤ 8.1 – ɋɯɟɦɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢɫɩɵɬɚɬɟɥɶɧɨɝɨ ɭɱɚɫɬɤɚ ɬɪɭɛɨɩɪɨɜɨɞɚ ɞɥɹ 
ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɢɫɩɵɬɚɧɢɹ 

 
8.5 Ɇɨɧɬɚɠ ɪɟɡɟɪɜɭɚɪɨɜ 
 
ɉɟɪɟɞ ɦɨɧɬɚɠɨɦ ɪɟɡɟɪɜɭɚɪɨɜ ɞɨɥɠɟɧ ɛɵɬɶ ɨɬɤɪɵɬ ɤɨɬɥɨɜɚɧ ɞɨ ɩɪɨɟɤɬɧɨɣ 

ɨɬɦɟɬɤɢ, ɡɚɳɢɳɟɧɨ ɢ ɫɩɥɚɧɢɪɨɜɚɧɨ ɞɧɨ ɤɨɬɥɨɜɚɧɚ. 
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Ɉɫɧɨɜɚɧɢɟ ɤɨɬɥɨɜɚɧɚ ɩɟɪɟɞ ɭɫɬɪɨɣɫɬɜɨɦ ɮɭɧɞɚɦɟɧɬɨɜ ɪɟɡɟɪɜɭɚɪɨɜ 
ɭɩɥɨɬɧɹɟɬɫɹ ɭɬɪɚɦɛɨɜɵɜɚɧɢɟɦ ɳɟɛɧɹ. ɍɫɬɚɧɚɜɥɢɜɚɸɬ ɮɭɧɞɚɦɟɧɬɵ ɫ 
ɫɨɛɥɸɞɟɧɢɟɦ ɭɫɥɨɜɢɹ, ɱɬɨɛɵ ɩɪɢ ɭɫɬɚɧɨɜɤɟ ɭɤɥɨɧ ɛɵɥ 0,02 ɜ ɫɬɨɪɨɧɭ 
ɝɨɪɥɨɜɢɧɵ. Ɋɟɡɟɪɜɭɚɪɵ, ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɧɚ ɮɭɧɞɚɦɟɧɬ ɩɪɢ ɩɨɦɨɳɢ ɚɜɬɨɤɪɚɧɚ 
ɦɚɪɤɢ Ʉɋ-1562Ⱥ. ɉɨɫɥɟ ɭɫɬɚɧɨɜɤɢ ɩɪɨɢɡɜɨɞɹɬ ɨɛɜɹɡɤɭ ɪɟɡɟɪɜɭɚɪɨɜ 
ɬɪɭɛɨɩɪɨɜɨɞɚɦɢ d = 50 ɦɦ.  

ɉɪɢ ɬɪɟɯ ɩɨɞɡɟɦɧɵɯ ɪɟɡɟɪɜɭɚɪɚɯ ɨɞɢɧ ɢɡ ɧɢɯ ɨɛɨɪɭɞɭɟɬɫɹ ɫɩɟɰɢɚɥɶɧɨɣ 
ɪɟɞɭɤɰɢɨɧɧɨɣ ɝɨɥɨɜɤɨɣ, ɪɚɡɦɟɳɟɧɧɨɣ ɧɚ ɮɥɚɧɰɟ ɝɨɥɨɜɤɟ ɪɟɡɟɪɜɭɚɪɚ, 
ɜɵɯɨɞɹɳɟɣ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɡɟɦɥɢ. Ɋɟɡɟɪɜɭɚɪɵ ɫɨɟɞɢɧɟɧɵ ɦɟɠɞɭ ɫɨɛɨɣ 
ɬɪɭɛɨɩɪɨɜɨɞɚɦɢ ɩɚɪɨɜɨɣ ɢ ɠɢɞɤɨɣ ɮɚɡɚɦɢ. ȼ ɪɟɞɭɤɰɢɨɧɧɨɣ ɝɨɥɨɜɤɟ ɜɵɪɟɡɚɟɬɫɹ 
ɦɟɫɬɨ ɞɥɹ ɦɨɧɬɚɠɚ ɢɫɩɚɪɢɬɟɥɹ. ɉɪɨɤɥɚɞɵɜɚɸɬ ɤɨɧɬɭɪ ɡɚɡɟɦɥɟɧɢɹ (ɧɚ 
ɪɚɫɫɬɨɹɧɢɢ 1 ɦ ɨɬ ɪɟɡɟɪɜɭɚɪɨɜ) ɢ ɫɨɟɞɢɧɹɸɬ ɧɚ ɫɜɚɪɤɟ ɫ ɨɩɨɪɚɦɢ ɪɟɡɟɪɜɭɚɪɨɜ. 
ȼɟɥɢɱɢɧɚ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɤɨɧɬɭɪɚ ɧɟ ɛɨɥɟɟ 10 ɫɦ. 

Ɇɨɧɬɚɠɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ, ɢɡɞɟɥɢɹ ɢ ɞɟɬɚɥɢ ɞɨɥɠɧɵ ɩɨɫɬɭɩɚɬɶ ɧɚ 
ɦɨɧɬɚɠɧɭɸ ɩɥɨɳɚɞɤɭ ɜ ɝɨɬɨɜɨɦ ɜɢɞɟ. 

ȼɫɟ ɬɚɤɟɥɚɠɧɵɟ ɨɩɟɪɚɰɢɢ: ɪɚɡɝɪɭɡɤɚ, ɩɨɝɪɭɡɤɚ ɢ ɩɟɪɟɦɟɳɟɧɢɟ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɢɥɢ ɟɝɨ ɨɬɞɟɥɨɱɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɭɡɥɨɜ ɜ ɦɨɧɬɚɠɧɨɣ ɡɨɧɟ, ɚ ɬɚɤɠɟ 
ɩɨɞɴɟɦ ɢ ɭɫɬɚɧɨɜɤɚ ɜ ɩɪɨɟɤɬɧɨɟ ɩɨɥɨɠɟɧɢɟ ɩɪɢ ɦɨɧɬɚɠɟ, ɧɚɞɥɟɠɢɬ ɩɪɨɢɡɜɨɞɢɬɶ 
ɬɚɤ, ɱɬɨɛɵ ɛɵɥɚ ɨɛɟɫɩɟɱɟɧɚ ɩɨɥɧɚɹ ɫɨɯɪɚɧɧɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

Ƚɪɭɩɩɨɜɵɟ ɭɫɬɚɧɨɜɤɢ ɫɠɢɠɟɧɧɨɝɨ ɝɚɡɚ ɩɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɢɯ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɞɨɥɠɧɵ ɛɵɬɶ ɢɫɩɵɬɚɧɵ ɢ ɩɪɢɧɹɬɵ ɤɨɦɢɫɫɢɟɣ, ɧɚɡɧɚɱɟɧɧɨɣ ɡɚɤɚɡɱɢɤɨɦ ɜ ɫɨɫɬɚɜɟ 
ɟɝɨ ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ, ɚ ɬɚɤɠɟ ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɨɣ 
ɨɪɝɚɧɢɡɚɰɢɟɣ ɬɪɟɫɬɚ. 

Ɋɟɡɟɪɜɭɚɪɵ ɝɪɭɩɩɨɜɵɯ ɭɫɬɚɧɨɜɨɤ ɫɨɜɦɟɫɬɧɨ ɫ ɢɯ ɨɛɜɹɡɤɨɣ ɢɫɩɵɬɵɜɚɸɬɫɹ 
ɧɚ ɩɥɨɬɧɨɫɬɶ ɜɨɡɞɭɯɨɦ, ɧɚ ɦɚɤɫɢɦɚɥɶɧɨɟ ɪɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ 10 ɤɝ/ɫɦ2 ɩɪɢ 
ɡɚɤɪɵɬɨɣ ɨɛɜɹɡɤɟ ɚɪɦɚɬɭɪɵ ɫ ɩɪɨɜɟɪɤɨɣ ɜɫɟɯ ɫɨɟɞɢɧɟɧɢɣ ɦɵɥɶɧɨɣ ɷɦɭɥɶɫɢɟɣ. 

ɂɫɩɵɬɚɧɢɟ ɪɟɡɟɪɜɭɚɪɨɜ ɧɚ ɩɥɨɬɧɨɫɬɶ ɜɨɡɞɭɯɨɦ ɞɨɩɭɫɤɚɟɬɫɹ ɩɨɫɥɟ 
ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɢɫɩɵɬɚɧɢɹ ɢɯ. 

ɉɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ ɡɚɳɢɬɭ 
ɤɨɬɥɨɜɚɧɚ ɨɬ  ɚɬɦɨɫɮɟɪɧɵɯ ɜɨɞ ɢ ɩɪɨɦɟɪɡɚɧɢɹ ɞɧɚ ɤɨɬɥɨɜɚɧɚ.  

Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɨɛɫɥɭɠɢɜɚɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɚɫɮɚɥɶɬɨɜɚɹ 
ɞɨɪɨɠɤɚ ɲɢɪɢɧɨɣ 1 ɦ. Ɂɚ ɭɫɥɨɜɧɭɸ ɨɬɦɟɬɤɭ 0.000 ɩɪɢɧɹɬɚ ɨɬɦɟɬɤɚ ɨɛɫɵɩɤɢ 
ɪɟɡɟɪɜɭɚɪɨɜ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɚɛɫɨɥɸɬɧɨɣ ɨɬɦɟɬɤɟ. ɉɨ ɜɫɟɦɭ ɩɟɪɢɦɟɬɪɭ 
ɝɪɭɩɩɨɜɚɹ ɭɫɬɚɧɨɜɤɚ ɪɟɡɟɪɜɭɚɪɨɜ ɨɝɪɚɠɞɚɟɬɫɹ ɨɝɪɚɞɨɣ ɢɡ  ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɫɟɬɤɢ 
ɩɨ ɠɟɥɟɡɨɛɟɬɨɧɧɵɦ ɫɬɨɥɛɚɦ ɜɵɫɨɬɨɣ 1,6 ɦ ɩɨ ɫɟɪɢɢ 3.017-1. 

ɋɬɨɥɛɵ ɨɝɪɚɞɵ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɜ ɩɪɟɞɟɥɶɧɨ ɩɪɨɛɭɪɟɧɧɵɟ ɫɤɜɚɠɢɧɵ ɫ 
ɩɨɫɥɟɞɭɸɳɟɣ ɡɚɥɢɜɤɨɣ ɛɟɬɨɧɚ ɦɚɪɤɢ 100. ɍɝɥɨɜɵɟ ɫɬɨɥɛɵ ɨɝɪɚɞɵ 
ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɧɚ ɮɭɧɞɚɦɟɧɬɵ. 

ɉɪɢ ɩɪɢɜɹɡɤɟ ɩɪɨɟɤɬɚ ɧɟɨɛɯɨɞɢɦɨ ɨɬɤɨɪɪɟɤɬɢɪɨɜɚɬɶ ɝɥɭɛɢɧɭ ɡɚɥɨɠɟɧɢɹ 
ɮɭɧɞɚɦɟɧɬɨɜ ɪɟɡɟɪɜɭɚɪɨɜ ɫ ɭɱɟɬɨɦ ɦɟɫɬɧɵɯ ɝɢɞɪɨɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ. 

 
8.6 ɂɡɨɥяɰɢя ɬɪɭɛɨɩɪɨɜɨɞɚ 

 

ɂɡɨɥɹɰɢɹ ɝɚɡɨɩɪɨɜɨɞɨɜ — ɩɚɫɫɢɜɧɚɹ ɡɚɳɢɬɚ. Ɉɧɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ 
ɡɚɳɢɬɵ ɝɚɡɨɩɪɨɜɨɞɚ ɨɬ ɩɨɱɜɟɧɧɨɣ ɤɨɪɪɨɡɢɢ ɜ ɤɚɤɨɣ ɬɨ ɫɬɟɩɟɧɢ ɨɬ ɜɧɟɲɧɢɯ 
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ɜɨɡɞɟɣɫɬɜɢɣ.  Ʉ ɢɡɨɥɹɰɢɨɧɧɵɦ  ɦɚɬɟɪɢɚɥɚɦ ɦɨɠɧɨ ɨɬɧɟɫɬɢ ɫɥɟɞɭɸɳɢɟ  
ɬɪɟɛɨɜɚɧɢɹ: ɦɨɧɨɥɢɬɧɨɫɬɶ ɩɨɤɪɵɬɢɹ, ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɨɫɬɶ, ɯɨɪɨɲɟɟ 
ɩɪɢɥɢɩɚɧɢɟ ɤ ɦɟɬɚɥɥɭ, ɯɢɦɢɱɟɫɤɚɹ ɫɬɨɣɤɨɫɬɶ, ɦɟɯɚɧɢɱɟɫɤɚɹ  ɩɪɨɱɧɨɫɬɶ, 
ɞɢɷɥɟɤɬɪɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ.  

ɉɪɢɦɟɧɹɸɬ ɛɢɬɭɦɧɨ-ɩɨɥɢɦɟɪɧɵɟ, ɛɢɬɭɦɧɨ-ɦɢɧɟɪɚɥɶɧɵɟ ɢ ɛɢɬɭɦɧɨ-
ɪɟɡɢɧɨɜɵɟ ɦɚɫɬɢɤɢ. ȼ ɛɢɬɭɦɧɨ-ɦɢɧɟɪɚɥɶɧɵɯ ɦɚɫɬɢɤɚɯ ɜ ɤɚɱɟɫɬɜɟ ɡɚɩɨɥɧɢɬɟɥɟɣ 
ɢɫɩɨɥɶɡɭɸɬ ɯɨɪɨɲɨ ɢɡɦɟɥɶɱɟɧɧɵɟ ɞɨɥɨɦɢɬɢɡɢɪɨɜɚɧɧɵɟ ɢɥɢ ɚɫɮɚɥɶɬɨɜɵɟ 
ɢɡɜɟɫɬɧɹɤɢ; ɜ ɛɢɬɭɦɧɨ-ɪɟɡɢɧɨɜɵɯ — ɪɟɡɢɧɨɜɭɸ ɤɪɨɲɤɭ, ɢɡɝɨɬɨɜɥɟɧɧɭɸ ɢɡ 
ɚɦɨɪɬɢɡɢɪɨɜɚɧɧɵɯ ɩɨɤɪɵɲɟɤ. Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ɩɥɚɫɬɢɱɧɨɫɬɢ  ɢ ɭɦɟɧɶɲɟɧɢɹ 
ɯɪɭɩɤɨɫɬɢ ɩɪɢ ɨɬɪɢɰɚɬɟɥɶɧɵɯ ɬɟɦɩɟɪɚɬɭpax ɜ ɛɢɬɭɦɧɵɟ ɦɚɫɬɢɤɢ ɞɨɛɚɜɥɹɸɬ 
ɩɥɚɫɬɢɮɢɤɚɬɨɪɵ. ȼ ɝɨɪɨɞɚɯ ɢ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɚɯ ɩɪɢɦɟɧɹɸɬ ɡɚɳɢɬɧɵɟ 
ɩɨɤɪɵɬɢɹ ɜɟɫɶɦɚ ɭɫɢɥɟɧɧɨɝɨ ɬɢɩɚ, ɤɨɬɨɪɵɟ ɧɚɧɨɫɹɬ ɧɚ ɬɪɭɛɭ ɬɨɥɶɤɨ ɚ ɡɚɜɨɞɫɤɢɯ 
ɭɫɥɨɜɢɹɯ. ɇɚɧɟɫɟɧɢɟ ɡɚɳɢɬɧɵɯ ɩɨɤɪɵɬɢɣ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɦɟɫɬɟ ɭɤɥɚɞɤɢ 
ɝɚɡɨɩɪɨɜɨɞɚ ɞɨɩɭɫɤɚɟɬɫɹ ɬɨɥɶɤɨ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ, ɢɡɨɥɹɰɢɢ 
ɫɜɚɪɧɵɯ ɫɬɵɤɨɜ ɢ ɦɟɥɤɢɯ ɮɚɫɨɧɧɵɯ ɱɚɫɬɟɣ. Ȼɢɬɭɦɧɵɟ ɩɨɤɪɵɬɢɹ ɜɟɫɶɦɚ 
ɭɫɢɥɟɧɧɨɝɨ ɬɢɩɚ ɢɦɟɸɬ ɫɥɟɞɭɸɳɭɸ ɫɬɪɭɤɬɭɪɭ: ɛɢɬɭɦɧɚɹ ɝɪɭɧɬɨɜɤɚ (ɬɨɥɳɢɧɚ 
ɫɥɨɹ 0,1 — 0,15 ɦɦ), ɛɢɬɭɦɧɚɹ ɦɚɫɬɢɤ (ɬɨɥɳɢɧɚ ɫɥɨɹ 2,5—3 ɦɦ); ɚɪɦɢɪɭɸɳɚɹ 
ɨɛɟɪɬɤɚ (ɜ 3 ɫɥɨɹ), ɧɚɪɭɠɧɚɹ ɨɛɟɪɬɤɚ ɢɡ ɛɭɦɚɝɢ. Ɉɛɳɚɹ ɬɨɥɳɢɧɚ ɜɟɫɶɦɚ 
ɭɫɢɥɟɧɧɨɣ ɢɡɨɥɹɰɢɢ ɧɟ ɦɟɧɟɟ 9 ɦɦ.  ɉɟɪɟɞ ɧɚɧɟɫɟɧɢɟɦ ɢɡɨɥɹɰɢɢ ɬɪɭɛɭ ɨɱɢɳɚɸɬ 
ɫɬɚɥɶɧɵɦɢ ɳɟɬɤɚɦɢ ɞɨ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ  ɛɥɟɫɤɚ ɢ ɩɪɨɬɢɪɚɸɬ. ɉɨɫɥɟ ɷɬɨɝɨ 
ɧɚɤɥɚɞɵɜɚɸɬ ɝɪɭɧɬɨɜɤɭ, ɤɨɬɨɪɚɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɧɟɮɬɹɧɨɣ ɛɢɬɭɦ, ɪɚɡɜɨɞ, ɜ 
ɛɟɧɡɢɧɟ ɜ ɫɨɨɬɧɨɲɟɧɢɢ 1:2 ɢɥɢ 1:3. ɉɨɫɥɟ ɜɵɫɵɯɚɧɢɹ ɝɪɭɧɬɨɜɤɢ ɧɚ ɧɟɟ 
ɧɚɤɥɚɞɵɜɚɸɬ ɜ ɧɟɫɤɨɥɶɤɨ ɫɥɨɟɜ ɝɨɪɹɱɭɸ (160—180°ɋ) ɛɢɬɭɦɧɭɸ ɦɚɫɬɢɤɭ 
ɢɫɯɨɞɹ ɢɡ ɬɪɟɛɨɜɚɧɢɣ, ɩɪɟɞɴɹɜɥɹɟɦɵɯ ɤ ɢɡɨɥɹɰɢɢ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɱɢɫɥɚ 
ɧɚɧɟɫɟɧɧɵɯ ɫɥɨɟɜ ɦɚɫɬɢɤɢ ɢ ɭɫɢɥɢɜɚɸɳɢɯ ɨɛɟɪɬɨɤ ɪɚɡɥɢɱɚɸɬ ɫɥɟɞɭɸɳɢɟ ɬɢɩɵ 
ɢɡɨɥɹɰɢɨɧɧɵɯ ɩɨɤɪɵɬɢɣ: ɧɨɪɦɚɥɶɧɭɸ, ɭɫɢɥɟɧɧɭɸ ɢ ɜɟɫɶɦɚ ɭɫɢɥɟɧɧɭɸ. ȼ 
ɤɚɱɟɫɬɜɟ ɢɡɨɥɹɰɢɨɧɧɵɯ ɩɨɤɪɵɬɢɣ ɞɥɹ ɝɚɡɨɩɪɨɜɨɞɨɜ ɩɪɢɦɟɧɹɸɬ ɩɥɚɫɬɦɚɫɫɨɜɵɟ 
ɩɥɟɧɨɱɧɵɟ ɦɚɬɟɪɢɚɥɵ (ɥɟɧɬɵ) ɫ ɩɨɞɤɥɟɢɜɚɸɳɢɦ ɫɥɨɟɦ. ɉɨɥɢɜɢɧɢɥɯɥɨɪɢɞɧɵɟ ɢ 
ɩɨɥɢɷɬɢɥɟɧɨɜɵɟ ɥɟɧɬɵ ɜɵɩɭɫɤɚɸɬ ɬɨɥɳɢɧɨɣ 0,3—0,4, ɲɢɪɢɧɨɣ 400—500 ɦɦ ɢ 
ɞɥɢɧɨɣ 100— 150 ɦ, ɧɚɦɨɬɚɧɧɵɟ ɜ ɪɭɥɨɧɵ. Ɍɪɭɛɵ ɨɱɢɳɚɸɬ, ɡɚɬɟɦ ɩɨɤɪɵɜɚɸɬ 
ɝɪɭɧɬɨɜɤɨɣ, ɩɪɟɞɫɬɚɜɥɹɸɳɟɣ ɫɨɛɨɣ ɤɥɟɣ, ɪɚɫɬɜɨɪ, ɜ ɛɟɧɡɢɧɟ, ɩɨɫɥɟ ɱɟɝɨ 
ɨɛɟɪɬɵɜɚɸɬ ɢɡɨɥɹɰɢɨɧɧɨɣ ɥɟɧɬɨɣ ɜ ɧɟɫɤɨɥɶɤɨ ɫɥɨɟɜ ɢ ɡɚɳɢɬɧɵɦ ɩɨɤɪɵɬɢɟɦ ɢɡ 
ɪɭɥɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. ȼɟɫɶɦɚ ɭɫɢɥɟɧɧɚɹ ɢɡɨɥɹɰɢɹ ɫɨɫɬɨɢɬ ɢɡ 3 ɫɥɨɟɜ ɥɟɧɬɵ 
ɬɨɥɳɢɧɨɣ ɧɟ ɦɟɧɟɟ 1,1 ɦɦ. Ⱦɥɹ ɨɛɟɪɬɤɢ ɬɪɭɛ ɩɪɢɦɟɧɹɸɬ ɫɩɟɰɢɚɥɶɧɵɟ  ɦɚɲɢɧɵ. 
ȼ ɤɚɱɟɫɬɜɟ ɡɚɳɢɬɧɨɝɨ ɩɨɤɪɵɬɢɹ ɢɫɩɨɥɶɡɭɸɬ ɬɚɤɠɟ ɷɦɚɥɶ ɷɬɢɧɨɥɶ, ɫɨɫɬɨɹɳɭɸ ɢɡ 
ɥɚɤɚ ɷɬɢɧɨɥɶ (ɩɪɢɦɟɪɧɨ 2/3) ɢ ɚɫɛɟɫɬɚ (1/3). Ɍɨɥɳɢɧɚ ɩɨɤɪɵɬɢɹ — ɧɟ ɦɟɧɟɟ 0,6 
ɦɦ 

 
8.7 Ȼɥɚɝɨɭɫɬɪɨɣɫɬɜɨ ɬɪɚɫɫɵ 
 

ɉɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɩɨɞɡɟɦɧɵɟ ɢ ɧɚɞɡɟɦɧɵɟ ɝɚɡɨɩɪɨɜɨɞɵ 
ɢɫɩɵɬɵɜɚɸɬ ɜ ɞɜɚ ɷɬɚɩɚ: ɧɚ ɩɪɨɱɧɨɫɬɶ ɢ ɝɟɪɦɟɬɢɱɧɨɫɬɶ. ɍɱɚɫɬɤɢ ɝɚɡɨɩɪɨɜɨɞɨɜ ɧɚ 
ɩɟɪɟɯɨɞɚɯ ɱɟɪɟɡ ɜɨɞɧɵɟ ɩɪɟɝɪɚɞɵ, ɚ ɬɚɤɠɟ ɩɨɞ ɚɜɬɨɦɨɛɢɥɶɧɵɦɢ ɞɨɪɨɝɚɦɢ, 
ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɦɢ ɢ ɬɪɚɦɜɚɣɧɵɦɢ ɩɭɬɹɦɢ ɢɫɩɵɬɵɜɚɸɬ ɜ 3 ɷɬɚɩɚ: ɧɚ ɩɪɨɱɧɨɫɬɶ 
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ɩɨɫɥɟ ɫɜɚɪɤɢ ɩɟɪɟɯɨɞɚ ɢɥɢ ɟɝɨ ɱɚɫɬɢ ɞɨ ɭɤɥɚɞɤɢ ɧɚ ɦɟɫɬɨ; ɝɟɪɦɟɬɢɱɧɨɫɬɶ ɩɨɫɥɟ 
ɭɤɥɚɞɤɢ ɟɝɨ ɧɚ ɦɟɫɬɨ, ɩɨɥɧɨɝɨ ɦɨɧɬɚɠɚ ɢ ɡɚɫɵɩɤɢ ɜɫɟɝɨ ɩɟɪɟɯɨɞɚ; ɧɚ 
ɝɟɪɦɟɬɢɱɧɨɫɬɶ ɩɪɢ ɨɤɨɧɱɚɬɟɥɶɧɨɦ ɢɫɩɵɬɚɧɢɢ ɜɫɟɝɨ ɝɚɡɨɩɪɨɜɨɞɚ ɜ ɰɟɥɨɦ 

ɉɪɢ ɢɫɩɵɬɚɧɢɢ ɝɚɡɨɩɪɨɜɨɞɚ ɩɪɢɦɟɧɹɸɬ ɫɥɟɞɭɸɳɢɟ ɬɢɩɵ ɦɚɧɨɦɟɬɪɨɜ, 
ɩɨɞɡɟɦɧɵɯ ɢ ɧɚɞɡɟɦɧɵɯ ɝɚɡɨɩɪɨɜɨɞɨɜ ɧɚ ɩɪɨɱɧɨɫɬɶ— ɦɚɧɨɦɟɬɪɵ ɩɪɭɠɢɧɧɵɟ 
ɤɥɚɫɫɚ ɬɨɱɧɨɫɬɢ ɧɟ ɧɢɠɟ 1,5 ɩɨ ȽɈɋɌ 2405—80*; ɩɨɞɡɟɦɧɵɯ ɝɚɡɨɩɪɨɜɨɞɨɜ ɧɚ 
ɝɟɪɦɟɬɢɱɧɨɫɬɶ— ɦɚɧɨɦɟɬɪɵ ɩɪɭɠɢɧɧɵɟ ɨɛɪɚɡɰɨɜɵɟ ɤɥɚɫɫɚ ɬɨɱɧɨɫɬɢ ɧɟ ɧɢɠɟ 0,4 
ɩɨ ȽɈɋɌ 6521—72*; ɧɚɞɡɟɦɧɵɯ ɝɚɡɨɩɪɨɜɨɞɨɜ ɧɚ ɝɟɪɦɟɬɢɱɧɨɫɬɶ— ɦɚɧɨɦɟɬɪɵ 
ɩɪɭɠɢɧɧɵɟ ɤɥɚɫɫɚ ɬɨɱɧɨɫɬɢ ɧɟ ɧɢɠɟ 1 ɩɨ ȽɈɋɌ 2405—80*. 

ɉɨɞɡɟɦɧɵɟ ɢ ɧɚɞɡɟɦɧɵɟ ɝɚɡɨɩɪɨɜɨɞɵ ɧɢɡɤɨɝɨ ɢ ɫɪɟɞɧɟɝɨ ɞɚɜɥɟɧɢɣ ɢ 
ɩɨɞɡɟɦɧɵɟ ɝɚɡɨɩɪɨɜɨɞɵ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɢɫɩɵɬɵɜɚɸɬ ɧɚ ɝɟɪɦɟɬɢɱɧɨɫɬɶ ɢ 
ɩɪɨɱɧɨɫɬɶ ɫɠɚɬɵɦ ɜɨɡɞɭɯɨɦ. ɇɚɞɡɟɦɧɵɟ ɝɚɡɨɩɪɨɜɨɞɵ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ 
ɩɪɨɱɧɨɫɬɶ ɢɫɩɵɬɵɜɚɸɬ ɜɨɞɨɣ, ɚ ɧɚ ɝɟɪɦɟɬɢɱɧɨɫɬɶ — ɜɨɡɞɭɯɨɦ. ɉɪɢ 
ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɬɪɭɞɧɨɫɬɟɣ ɜ ɩɪɨɜɟɞɟɧɢɢ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɢɫɩɵɬɚɧɢɣ (ɡɢɦɧɟɟ 
ɜɪɟɦɹ, ɨɬɫɭɬɫɬɜɢɟ ɜɨɞɵ ɧɚ ɦɟɫɬɟ ɢɫɩɵɬɚɧɢɣ ɢ ɞɪ.) ɞɨɩɭɫɤɚɟɬɫɹ ɢɫɩɵɬɚɧɢɟ ɧɚ 
ɩɪɨɱɧɨɫɬɶ ɩɨɞɡɟɦɧɵɯ ɝɚɡɨɩɪɨɜɨɞɨɜ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɨɜɨɞɢɬɶ ɜɨɡɞɭɯɨɦ, ɟɫɥɢ  
ɛɭɞɭɬ ɫɨɛɥɸɞɚɬɶɫɹ ɭɫɥɨɜɢɹ ɧɟɨɛɯɨɞɢɦɵɟ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

 
8.8 Ɉɤɨɧɱɚɬɟɥɶɧɨɟ ɢɫɩɵɬɚɧɢɟ ɝɚɡɨɩɪɨɜɨɞɚ 
 
ɂɫɩɵɬɚɧɢɹ ɧɚ ɩɪɨɱɧɨɫɬɶ ɢ ɩɥɨɬɧɨɫɬɶ ɝɚɡɨɩɪɨɜɨɞɚ ɞɨɥɠɧɵ ɩɪɨɢɡɜɨɞɢɬɶɫɹ 

ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɨɣ ɨɪɝɚɧɢɡɚɰɢɟɣ ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ ɡɚɤɚɡɱɢɤɚ 
ɢ ɩɪɟɞɩɪɢɹɬɢɹ ɝɚɡɨɜɨɝɨ ɯɨɡɹɣɫɬɜɚ, ɨ ɱɟɦ ɞɟɥɚɸɬɫɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɡɚɩɢɫɢ ɜ 
ɫɬɪɨɢɬɟɥɶɧɵɯ ɩɚɫɩɨɪɬɚɯ ɨɛɴɟɤɬɨɜ. 

Ƚɚɡɨɩɪɨɜɨɞɵ ɢ ɝɚɡɨɜɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɩɟɪɟɞ ɫɞɚɱɟɣ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ 
ɢɫɩɵɬɵɜɚɸɬ, ɢɫɩɨɥɶɡɭɹ ɩɪɭɠɢɧɧɵɟ ɢ ɜɨɞɹɧɵɟ ɦɚɧɨɦɟɬɪɵ. Ƚɚɡɨɩɪɨɜɨɞɵ 
ɞɚɜɥɟɧɢɟɦ 0,1 Ɇɉɚ ɢɫɩɵɬɵɜɚɸɬ V-ɨɛɪɚɡɧɵɦɢ ɠɢɞɤɨɫɬɧɵɦɢ ɦɚɧɨɦɟɬɪɚɦɢ. 
ɋɜɵɲɟ 0,1 Ɇɉɚ –  ɩɪɭɠɢɧɧɵɦɢ,  ɬɢɩɚ ɈȻɆ ɤɥɚɫɫɚ 1,5. ɂɫɩɵɬɚɧɢɹ ɩɪɨɢɡɜɨɞɹɬ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȽɈɋɌ III -29-76 «ɉɪɚɜɢɥɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɩɪɢɟɦɤɢ ɪɚɛɨɬ». 

 
8.9 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɛɴɟɦɚ ɡɟɦɥяɧɵɯ ɪɚɛɨɬ 
 
ɒɢɪɢɧɚ ɤɨɬɥɨɜɚɧɚ ɩɨɧɢɡɭ, ɦ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

5,0 Ⱥɚ , (8.1) 
 

ɝɞɟ Ⱥ – ɧɟɨɛɯɨɞɢɦɚɹ ɲɢɪɢɧɚ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɪɟɡɟɪɜɭɚɪɨɜ, ɦ. 
 

5,05,3 ɚ = 4 ɦ. 
Ⱦɥɢɧɚ ɤɨɬɥɨɜɚɧɚ ɩɨɧɢɡɭ, ɦ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
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5,0 Bb , (8.2) 
 

ɝɞɟ ȼ – ɧɟɨɛɯɨɞɢɦɚɹ ɞɥɢɧɚ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɪɟɡɟɪɜɭɚɪɨɜ, ɦ 
 

7,5 0,5b  = 8 ɦ. 
 
Ƚɥɭɛɢɧɭ ɤɨɬɥɨɜɚɧɚ, ɦ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
 

5,0
ɭɤ

Нh , (8.3) 

 
ɝɞɟ Нɭ – ɜɵɫɨɬɚ ɪɟɡɟɪɜɭɚɪɨɜ, ɦ. 

 
5,03,2 

ɤ
h = 2,8 ɦ. 
 
ɒɢɪɢɧɚ ɤɨɬɥɨɜɚɧɚ ɩɨɜɟɪɯɭ, ɦ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

ɤ
hmaa  2

1
, (8.4) 

 
ɝɞɟ а – ɲɢɪɢɧɚ ɤɨɬɥɨɜɚɧɚ ɩɨɧɢɡɭ, ɦ, ɩɨ (8.1); 
      ɬ – ɤɨɷɮɮɢɰɢɟɧɬ ɨɬɤɨɫɚ, ɞɥɹ ɫɭɝɥɢɧɤɚ ɬ = 0,2; 
      hк – ɝɥɭɛɢɧɚ ɤɨɬɥɨɜɚɧɚ, ɦ, ɩɨ (8.3). 

 
8,22,024

1
a = 5,12 ɦ. 

 
Ⱦɥɢɧɚ ɤɨɬɥɨɜɚɧɚ ɩɨɜɟɪɯɭ, ɦ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

ɤ
hmbb  2

1
, (8.5) 

 
ɝɞɟ ɜ – ɞɥɢɧɚ ɤɨɬɥɨɜɚɧɚ ɩɨɧɢɡɭ, ɦ, ɩɨ (8.2); 
      ɬ, hк – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ (8.4). 

 

1
8 2 0,2 2,8a     = 9,12 ɦ. 

 
Ƚɥɭɛɢɧɚ ɬɪɚɧɲɟɢ, ɦ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

ckdhН
cp

 , (8.6) 

 
ɝɞɟ h – ɝɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɝɚɡɨɩɪɨɜɨɞɚ, ɦ, h=0,8 ɦ; 
      dcp – ɫɪɟɞɧɢɣ ɞɢɚɦɟɬɪ ɝɚɡɨɩɪɨɜɨɞɚ, ɦ; 
      k – ɬɨɥɳɢɧɚ ɩɟɫɱɚɧɨɝɨ ɨɫɧɨɜɚɧɢɹ, k = 0,1 ɦ; 
      ɫ – ɬɨɥɳɢɧɚ ɩɨɞɭɲɤɢ ɩɨɞ ɝɚɡɨɩɪɨɜɨɞ, ɫ = 0,15 ɦ. 



52 
 

 
ɋɪɟɞɧɢɣ ɞɢɚɦɟɬɪ ɝɚɡɨɩɪɨɜɨɞɚ, ɦ, ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
 



 


i

ii

cp l

ld
d , (8.7) 

 
ɝɞɟ di – ɞɢɚɦɟɬɪ ɞɚɧɧɨɝɨ ɭɱɚɫɬɤɚ, ɦ; 
       li – ɞɥɢɧɚ ɭɱɚɫɬɤɚ, ɦ. 

 
0,033 15 0,038 15 0,042 15 0,045 15 0,048 45

485cp
d

        
  . 

 

.
0,07 (15 15 15 15 15 15 45 15 15 15) 0,0755 (15 45

485

            
   

15 15 15 15 15 15 50)

485

      
 = 0,066 ɦ; 

 
0,8 0,066 0,1 0,15Н     = 1,12 ɦ. 

 
Ɉɩɪɟɞɟɥɹɟɦ ɨɛɴɟɦ ɬɪɚɧɲɟɢ, ɦ3, ɩɨ ɮɨɪɦɭɥɟ: 
 

НɋLV
ɩɝɬɪ


/

, (8.8) 

 
ɝɞɟ Lɝ/ɩ – ɞɥɢɧɚ ɝɚɡɨɩɪɨɜɨɞɚ, ɦ; 
      ɋ – ɲɢɪɢɧɚ ɬɪɚɧɲɟɢ ɫɜɟɪɯɭ, ɦ; 
      Н – ɝɥɭɛɢɧɚ ɬɪɚɧɲɟɢ, ɦ, ɩɨ (8.6). 

 
485 0,6 0,91

ɬɪ
V    = 264,8 ɦ3. 

 
Ɉɛɴɟɦ ɤɨɬɥɨɜɚɧɚ, ɦ3, ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
 

)()((
6 1111

bbaababa
h

V ɤ

ɤ
 , (8.9) 

 
ɝɞɟ hк, а – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ (8.4); 
      а1 – ɲɢɪɢɧɚ ɤɨɬɥɨɜɚɧɚ ɩɨɜɟɪɯɭ, ɦ, ɩɨ (8.4); 
      b – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ (8.5); 
      b1 – ɞɥɢɧɚ ɤɨɬɥɨɜɚɧɚ ɩɨɜɟɪɯɭ, ɦ, ɩɨ (8.5). 

2,8
(4 8 5,12 9,12 (4 5,12) (8 9,12)

6ɤ
V          = 100,25 ɦ3.       
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Ɉɛɴɟɦ ɪɚɛɨɬ ɩɨ ɫɪɟɡɤɟ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɫɥɨɹ ɬɪɚɧɲɟɢ, ɦ3, ɨɩɪɟɞɟɥɹɟɦ ɩɨ 

ɮɨɪɦɭɥɟ: 
 

../... ɫɪɩɝɬɪɫɪ
НɋLV  , (8.10) 

 
ɝɞɟ Lɝ/ɩ, а – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ (8.8); 
      Нɪ.ɫ. – ɜɵɫɨɬɚ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɫɥɨɹ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 0,2 ɦ. 

 

. . .
485 0,6 0,2

ɪ ɫ ɬɪ
V    = 58,2 ɦ3. 

 
Ɉɛɴɟɦ ɪɚɛɨɬ ɩɨ ɫɪɟɡɤɟ ɪɚɛɨɬ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɫɥɨɹ ɤɨɬɥɨɜɚɧɚ, ɦ3, ɨɩɪɟɞɟɥɹɟɦ 

ɩɨ ɮɨɪɦɭɥɟ: 
 

ɫɪɤɫɪ
НbɚV

.11..
 , (8.11) 

 
ɝɞɟ а1, b1 – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ (8.9); 
      Нɪ.ɫ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ (8.10). 

 

. .
5,12 9,12 0,2

ɪ ɫ ɤ
V    = 9,33 ɦ3. 

 
Ɉɛɴɟɦ ɧɟɞɨɛɨɪɚ ɝɪɭɧɬɚ ɩɨ ɜɫɟɣ ɩɥɨɳɚɞɢ ɤɨɬɥɨɜɚɧɚ, ɦ3, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ: 
 

ɧɤɧ
hbaV 

.
, (8.12) 

 
ɝɞɟ а – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ (8.4); 
      b – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ (8.5); 
      hɧ – ɧɟɞɨɛɨɪ ɝɪɭɧɬɚ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 0,1 ɦ. 
 

.
4 8 0,1

ɧ ɤ
V    =3,2 ɦ3. 

 
Ɉɛɴɟɦ ɧɟɞɨɛɨɪɚ ɝɪɭɧɬɚ ɩɨ ɜɫɟɣ ɩɥɨɳɚɞɢ ɬɪɚɧɲɟɢ, ɦ3, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ: 
 

ɧɩɝɬɪɧ
hLɋV 

/.
, (8.13) 

 
ɝɞɟ ɋ, Lɝ/ɩ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ (8.8); 
       hɧ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ (8.12). 

.
0,6 485 0,1

ɧ ɬɪ
V    = 29,1 ɦ3. 
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Ɉɛɴɟɦ ɝɪɭɧɬɚ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɤɨɬɥɨɜɚɧɚ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

ɭɤɷɬɫ
VV 

.
, (8.14) 

 
ɝɞɟ Vɭ – ɨɛɴɟɦ ɪɟɡɟɪɜɭɚɪɧɨɣ ɭɫɬɚɧɨɜɤɢ, ɦ3, ɤɨɬɨɪɵɣ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 
ɩVV

ɪɟɡɭ
 , (8.15) 

 
ɝɞɟ Vɪɟɡ – ɨɛɴɟɦ ɪɟɡɟɪɜɭɚɪɚ, ɦ3; 
       ɩ – ɤɨɥɢɱɟɫɬɜɨ ɪɟɡɟɪɜɭɚɪɨɜ. 

 
5 2

ɭ
V   = 10 ɦ3; 

 

ɤɷɬɫ
V

.
= 10 ɦ3. 

 
Ɉɛɴɟɦ ɪɚɛɨɬ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɬɪɚɧɲɟɢ ɷɤɫɤɚɜɚɬɨɪɨɦ ɫ ɩɨɝɪɭɡɤɨɣ ɜ 

ɬɪɚɧɫɩɨɪɬɧɨɟ ɫɪɟɞɫɬɜɨ, ɦ3, ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
 

ɩɝɬɪɷɬɫ
VV

/.
 , (8.16) 

 
ɝɞɟ Vɝ/ɩ – ɨɛɴɟɦ ɝɚɡɨɩɪɨɜɨɞɨɜ, ɦ3, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:        

 

ɩɝ

cp

ɩɝ
L

d
V

/

2

/ 4






, (8.17) 

 
    ɝɞɟ Lɝ/ɩ  – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ (8.8); 
          dɝ/ɩɫɪ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ (8.6). 

 
2

/

3,14 0,066
485

4ɝ ɩ
V


  = 1,66 ɦ3; 

 

ɬɪɷɬɫ
V

.
= 1,66 ɦ3. 

 
 
 
Ɉɛɴёɦ ɪɚɛɨɬ ɩɨ ɪɚɡɪɚɛɨɬɤɟ ɝɪɭɧɬɚ ɜ ɬɪɚɧɲɟɟ ɷɤɫɤɚɜɚɬɨɪɨɦ ɫ ɜɵɝɪɭɡɤɨɣ ɜ 

ɨɬɜɚɥ, ɦ3, ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
 

ɩɝɬɪɧɬɪcpɬɪɬɪɷɨ
VVVVV

/.....
 , (8.18) 
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ɝɞɟ Vɬɪ – ɨɛɴɟɦ ɬɪɚɧɲɟɢ, ɦ3; 
      Vɪ.ɫ. – ɨɛɴɟɦ ɪɚɛɨɬ ɩɨ ɫɪɟɡɤɟ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɫɥɨɹ ɬɪɚɧɲɟɢ, ɦ3; 
      Vɧ.ɬɪ – ɨɛɴɟɦ ɧɟɞɨɛɨɪɚ ɝɪɭɧɬɚ ɜ ɬɪɚɧɲɟɟ, ɦ3; 
      Vɝ/ɩ – ɨɛɴɟɦ ɝɚɡɨɩɪɨɜɨɞɚ, ɦ3. 

 

.
264,8 58,2 29,1 1,66

ɷɨ ɬɪ
V     = 175,84 ɦ3. 

 
Ɉɛɴёɦ ɪɚɛɨɬ ɩɨ ɪɚɡɪɚɛɨɬɤɟ ɝɪɭɧɬɚ ɜ ɤɨɬɥɨɜɚɧɟ ɷɤɫɤɚɜɚɬɨɪɨɦ ɫ ɜɵɝɪɭɡɤɨɣ 

ɜ ɨɬɜɚɥ, ɦ3, ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
 

ɭɤɧɤcpɤɤɷɨ
VVVVV 

.....
, (8.19) 

 
ɝɞɟ Vк – ɨɛɴɟɦ ɤɨɬɥɨɜɚɧɚ, ɦ3; 
      Vɪ.ɫ.к – ɨɛɴɟɦ ɪɚɛɨɬ ɩɨ ɫɪɟɡɤɟ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɫɥɨɹ ɤɨɬɥɨɜɚɧɚ, ɦ3; 
      Vɧ.к – ɨɛɴɟɦ ɧɟɞɨɛɨɪɚ ɝɪɭɧɬɚ ɜ ɤɨɬɥɨɜɚɧɟ, ɦ3; 
      Vɭ – ɨɛɴɟɦ ɪɟɡɟɪɜɭɚɪɧɨɣ ɭɫɬɚɧɨɜɤɢ, ɦ3. 

 

.
100,25 9,33 3,2 10

ɷɨ ɤ
V     = 77,72 ɦ3. 

 
Ɉɛɴɟɦ ɝɪɭɧɬɚ ɨɛɪɚɬɧɨɣ ɡɚɫɵɩɤɢ ɬɪɚɧɲɟɦ, ɦ3, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
 

ɨɪ

ɩɝɬɪ

ɬɪɨɡ К

VV
V /

.


 , (8.20) 

 
ɝɞɟ Vɬɪ, Vɝ/ɩ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ (8.18); 
       Кɨɪ – ɤɨɷɮɮɢɰɢɟɧɬ ɨɫɬɚɬɨɱɧɨɝɨ ɪɚɡɪɵɯɥɟɧɢɹ, ɪɚɜɧɵɣ 1,05. 

 

.

264,8 1,66

1,05ɨɡ ɬɪ
V


 = 250,6 ɦ3. 

 
Ɉɛɴɟɦ ɝɪɭɧɬɚ ɨɛɪɚɬɧɨɣ ɡɚɫɵɩɤɢ ɤɨɬɥɨɜɚɧɚ, ɦ3, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
 

ɨɪ

ɭɤ

ɬɪɨɡ К

VV
V




.
, (8.21) 

 
ɝɞɟ Vк, Vɭ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ (8.19); 
       Кɨɪ – ɤɨɷɮɮɢɰɢɟɧɬ ɨɫɬɚɬɨɱɧɨɝɨ ɪɚɡɪɵɯɥɟɧɢɹ, ɪɚɜɧɵɣ 1,05. 
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.

100,25 10

1,05ɨɡ ɬɪ
V


 = 60,2 ɦ3. 

 
8.10 ȼɵɛɨɪ ɤɨɦɩɥɟɤɬɚ ɦɚɲɢɧ ɢ ɦɟɯɚɧɢɡɦɨɜ 
 
Ⱦɥɹ ɪɚɡɪɚɛɨɬɤɢ ɝɪɭɧɬɚ I ɤɚɬɟɝɨɪɢɢ ɢɡ ɬɪɚɧɲɟɢ ɜ ɨɬɜɚɥ, ɩɪɢɧɹɬ 

ɨɞɧɨɤɨɜɲɨɜɵɣ ɷɤɫɤɚɜɚɬɨɪ, ɨɛɨɪɭɞɨɜɚɧɧɵɣ ɨɛɪɚɬɧɨɣ ɥɨɩɚɬɨɣ – ЭɈ 1621.  
Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
- ɟɦɤɨɫɬɶ ɤɨɜɲɚ – 0,15 ɦ3; 
- ɧɚɢɛɨɥɶɲɚɹ ɜɵɫɨɬɚ ɜɵɝɪɭɡɤɢ – 1,7 ɦ; 
- ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɞɢɭɫ ɤɨɩɚɧɢɹ – 4,10 ɦ; 
- ɦɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ – 60 ɤȼɬ; 
- ɦɚɫɫɚ ɷɤɫɤɚɜɚɬɨɪɚ – 3,9 ɬ; 
- ɧɚɢɛɨɥɶɲɚɹ ɝɥɭɛɢɧɚ ɤɨɩɚɧɢɹ – 2,2 ɦ. 
ȼ ɤɨɦɩɥɟɤɫɟ ɫ ɷɤɫɤɚɜɚɬɨɪɨɦ ЭɈ 1621 ɩɪɢɧɢɦɚɟɦ ɛɭɥɶɞɨɡɟɪ ɦɚɪɤɢ ȾɁ-42 

ɧɚ ɛɚɡɟ ɬɪɚɤɬɨɪɚ ȾɌ-75. 
Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
- ɞɥɢɧɚ ɨɬɜɚɥɚ – 2,56 ɦ; 
- ɜɵɫɨɬɚ ɨɬɜɚɥɚ – 0,8 ɦ; 
- ɫɤɨɪɨɫɬɶ ɩɟɪɟɦɟɳɟɧɢɹ – 11,3 ɤɦ/ɱ.  
Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ: 
- ɞɥɢɧɚ – 4,98 ɦ; 
- ɲɢɪɢɧɚ – 2,52 ɦ; 
- ɜɵɫɨɬɚ – 2,65 ɦ. 
Ɍɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɚɜɬɨɤɪɚɧɚ ɦɚɪɤɢ Ʉɋ-1562Ⱥ: 
Ɋɚɫɱɟɬɧɵɣ ɜɵɥɟɬ ɫɬɪɟɥɵ ɩɪɢ ɦɨɧɬɚɠɟ ɪɟɡɟɪɜɭɚɪɨɜ ɨɪɢɟɧɬɢɪɨɜɨɱɧɨ ɪɚɜɟɧ 

10 ɦ. 
Ƚɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ:  
- ɩɪɢ ɧɚɢɦɟɧɶɲɟɦ ɜɵɥɟɬɟ ɤɪɸɤɚ – 4 ɬ; 
- ɩɪɢ ɧɚɢɛɨɥɶɲɟɦ ɜɵɥɟɬɟ ɤɪɸɤɚ – 1,2 ɬ. 
Ⱦɥɢɧɚ ɨɫɧɨɜɧɨɣ ɫɬɪɟɥɵ – 6 ɦ. 
ȼɵɥɟɬ ɤɪɸɤɚ ɨɫɧɨɜɧɨɣ ɫɬɪɟɥɵ: 
- ɧɚɢɦɟɧɶɲɢɣ – 3,5 ɦ; 
- ɧɚɢɛɨɥɶɲɢɣ – 8,5 ɦ.  
ȼɵɫɨɬɚ ɩɨɞɴɟɦɚ : 
- ɩɪɢ ɧɚɢɦɟɧɶɲɟɦ ɜɵɥɟɬɟ ɤɪɸɤɚ – 6,2 ɦ; 
- ɩɪɢ ɧɚɢɛɨɥɶɲɟɦ ɜɵɥɟɬɟ ɤɪɸɤɚ – 3,8 ɦ. 
ɋɤɨɪɨɫɬɶ ɩɟɪɟɞɜɢɠɟɧɢɹ: 
- ɪɚɛɨɱɚɹ (ɫ ɝɪɭɡɨɦ) – 5 ɤɦ/ɱ; 
- ɬɪɚɧɫɩɨɪɬɧɚɹ – 75 ɤɦ/ɱ. 
Ɇɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ – 77 ɤȼɬ. 
Ɇɚɫɫɚ ɤɪɚɧɚ ɜ ɪɚɛɨɱɟɦ ɫɨɫɬɨɹɧɢɢ – 7,1 ɬ. 
Ⱥɜɬɨɤɪɚɧ ɦɚɪɤɢ Ʉɋ-1562Ⱥ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 8.3. 
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Ɋɢɫɭɧɨɤ 8.3 – Ⱥɜɬɨɤɪɚɧ ɦɚɪɤɢ Ʉɋ-1562Ⱥ 

 
Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɛɨɪɬɨɜɨɝɨ ɚɜɬɨɦɨɛɢɥɹ: 
- ɦɚɪɤɚ – ɁɂɅ 130-76 
- ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ – 6 ɬ 
- ɝɚɛɚɪɢɬɵ  6675×2500×3800 
Ȼɨɪɬɨɜɨɣ ɚɜɬɨɦɨɛɢɥɶ ɁɂɅ 130-76 ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 8.4. 

 

 
Ɋɢɫɭɧɨɤ 8.4 – Ȼɨɪɬɨɜɨɣ ɚɜɬɨɦɨɛɢɥɶ ɁɂɅ 130-76 

 
Ɍɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɚɦɨɫɜɚɥɚ ɆȺɁ-503: 
Ƚɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ – 7ɬ. 
Ƚɚɛɚɪɢɬɵ – 5920×2500×2700. 
ȼɟɫ ɜ ɫɧɚɪɹɠɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ – 6,75 ɬ. 
ȿɦɤɨɫɬɶ ɤɭɡɨɜɚ – 4,0 ɦ3. 
ɋɤɨɪɨɫɬɶ Vmax = 80 ɤɦ/ɱ. 
ɋɚɦɨɫɜɚɥ ɆȺɁ-503 ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 8.5. 
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Ɋɢɫɭɧɨɤ 8.5 – ɋɚɦɨɫɜɚɥ ɆȺɁ-503 
 
 
Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɚɬɤɚ ɦɚɪɤɢ Ⱦɍ-8ȼ 
ɒɢɪɢɧɚ ɭɩɥɨɬɧɹɟɦɨɣ ɩɨɥɨɫɵ – 1,29 ɦ. 
Ʉɨɥɢɱɟɫɬɜɨ ɤɨɥɟɫ – 2 ɲɬ. 
Ⱦɢɚɦɟɬɪ ɤɨɥɟɫ: 
ɜɟɞɭɳɟɝɨ – 1,6 ɦ; 
ɜɟɞɨɦɨɝɨ – 1,3 ɦ. 
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ɁȺɄɅЮЧȿɇɂȿ 
 
ȼ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ ɧɚ ɬɟɦɭ «Ɋɚɫɱёɬ Ƚɇɋ ɢ ɝɚɡɢɮɢɤɚɰɢɹ ɠɢɥɨɝɨ 

ɪɚɣɨɧɚ ɢ ɈɈɈ «ɉɪɨɝɪɟɫɫ» » ɛɵɥɚ ɜɵɩɨɥɧɟɧɚ ɝɥɚɜɧɚɹ ɰɟɥɶ. Ɋɚɫɫɱɢɬɚɥ ɝɨɞɨɜɭɸ 
ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɝɚɡɟ ɠɢɥɨɝɨ ɪɚɣɨɧɚ ɫ ɧɚɫɟɥɟɧɢɟɦ 94570 ɱɟɥɨɜɟɤ ɫ ɩɨɦɨɳɶɸ 
ɭɞɟɥɶɧɵɯ ɧɨɪɦ ɩɨɬɪɟɛɥɟɧɢɹ ɝɚɡɚ. Ƚɨɞɨɜɨɟ ɩɨɬɪɟɛɥɟɧɢɟ ɝɚɡɚ ɫ ɭɱɟɬɨɦ ɡɚɩɚɫɚ 
ɫɨɫɬɚɜɢɥɨ 15877753 ɦ3.  

 Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ ɛɵɥɢ ɜɵɩɨɥɧɟɧɵ ɫɥɟɞɭɸɳɢɟ 
ɡɚɞɚɱɢ: 

1 ɉɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɝɚɡɨɧɚɩɨɥɧɢɬɟɥɶɧɨɣ ɫɬɚɧɰɢɢ;  
2 Ɋɚɫɱɟɬ ɪɟɡɟɪɜɭɚɪɧɨɝɨ ɩɚɪɤɚ Ƚɇɋ; 
3 Ɋɚɫɱɟɬ ɤɨɥɢɱɟɫɬɜɨ ɫɥɢɜɧɵɯ ɷɫɬɚɤɚɞ; 
4 Ɋɚɫɱɟɬ ɧɚɫɨɫɧɨ-ɤɨɦɩɪɟɫɫɨɪɧɨɝɨ ɨɬɞɟɥɟɧɢɹ.  
ɉɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɧɚɩɨɥɧɢɬɟɥɶɧɨɝɨ ɨɬɞɟɥɟɧɢɹ ɛɚɥɥɨɧɨɜ; 
5 Ɉɩɪɟɞɟɥɟɧɨ ɤɨɥɢɱɟɫɬɜɨ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɧɟɨɛɯɨɞɢɦɨɝɨ ɞɥɹ ɩɨɫɬɚɜɤɢ ɝɚɡɚ 

ɧɚɫɟɥɟɧɢɸ; 
6 ȼɵɩɨɥɧɟɧ ɪɚɫɱɟɬ ɝɪɭɩɩɨɜɨɣ ɪɟɡɟɪɜɭɚɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɫ ɟɫɬɟɫɬɜɟɧɧɵɦ ɢ 

ɢɫɤɭɫɫɬɜɟɧɧɵɦ ɢɫɩɚɪɟɧɢɟɦ; 
7 ȼɵɩɨɥɧɟɧ ɪɚɫɱɟɬ ȽɊɍ ɢ ɝɚɡɨɩɪɨɜɨɞɚ ɞɥɹ ɤɨɬɟɥɶɧɨɣ; 
8 ɉɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɜɨɡɜɟɞɟɧɢɹ ɝɪɭɩɩɨɜɨɣ ɭɫɬɚɧɨɜɤɢ. 
Ɋɚɡɪɚɛɨɬɚɧɚ ɝɪɚɮɢɱɟɫɤɚɹ ɱɚɫɬɶ ɞɥɹ ɪɟɲɟɧɵɯ ɡɚɞɚɱ ɜ ɩɨɹɫɧɢɬɟɥɶɧɨɣ 

ɡɚɩɢɫɤɟ. 
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ɋɉɂɋɈɄ ɋɈɄɊȺЩȿɇɂɃ 
 

Ƚɇɋ Ƚɚɡɨɧɚɩɨɥɧɢɬɟɥɶɧɚɹ ɫɬɚɧɰɢɹ 
ȺȽɁɋ Ⱥɜɬɨɦɨɛɢɥɶɧɚɹ ɝɚɡɨɡɚɩɪɚɜɨɱɧɚɹ ɫɬɚɧɰɢɹ 
ɐȽȼɋ ɐɟɧɬɪɚɥɶɧɨɟ ɝɨɪɹɱɟɟ ɜɨɞɨɫɧɚɛɠɟɧɢɟ 
ɄȻɋȽ Ʉɭɫɬɨɜɚɹ ɛɚɡɚ ɫɠɢɠɟɧɧɨɝɨ ɝɚɡɚ 
ɉɉɊ ɉɥɚɧɨɜɨ-ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɣ ɪɟɦɨɧɬ 
ɉɁɄ ɉɪɟɞɨɯɪɚɧɢɬɟɥɶɧɨ-ɡɚɩɨɪɧɵɣ ɤɥɚɩɚɧ 
ȽɊɍ Ƚɪɭɩɩɨɜɚɹ ɪɟɡɟɪɜɭɚɪɧɚɹ ɭɫɬɚɧɨɜɤɚ 
ɋɍȽ ɋɠɢɠɟɧɧɵɣ ɭɝɥɟɜɨɞɨɪɨɞɧɵɣ ɝɚɡ 
ɌЭȾ Ɍɟɯɧɢɤɨ-ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɚɹ ɞɨɤɭɦɟɧɬɚɰɢɹ 
Ɍɋ Ɍɪɚɧɫɩɨɪɬɧɨɟ ɫɪɟɞɫɬɜɨ 

ɉɋɉ ɉɟɪɜɢɱɧɨɟ ɫɪɟɞɫɬɜɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 
ɄɉȾ Ʉɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ 
ɎɈɌ Ɏɨɧɞ ɨɩɥɚɬɵ ɬɪɭɞɚ 
ɂɌɊ ɂɧɠɟɧɟɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɟ ɪɚɛɨɬɧɢɤɢ 
ɆɈɉ Ɇɥɚɞɲɢɣ ɨɛɫɥɭɠɢɜɚɸɳɢɣ ɩɟɪɫɨɧɚɥ 
Ʉɂɉ Ʉɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɩɪɢɛɨɪɵ 
ɌȻɈ Ɍɜɟɪɞɵɟ ɛɵɬɨɜɵɟ ɨɬɯɨɞɵ 

  



61 
 

ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈȼȺɇɇɕХ ɂɋɌɈЧɇɂɄɈȼ 
 
1 ɀɭɪɚɜɥɟɜ Ȼ. Ⱥ. ɋɩɪɚɜɨɱɧɢɤ ɦɚɫɬɟɪɚ-ɫɚɧɬɟɯɧɢɤɚ. – Ɇɨɫɤɜɚ: 

ɋɬɪɨɣɢɡɞɚɬ,1982. 
2 Ɋɹɛɰɟɜ ɇ. ɂ., Ʉɪɹɠɟɜ Ȼ. Ƚ. ɋɠɢɠɟɧɧɵɟ ɭɝɥɟɜɨɞɨɪɨɞɧɵɟ ɝɚɡɵ. – Ɇɨɫɤɜɚ: 

ɇɟɞɪɚ, 1977 – 28ɫ. 
3 ɋɬɚɫɤɟɜɢɱ ɇ. Ʌ. ɋɩɪɚɜɨɱɧɢɤ ɩɨ ɝɚɡɨɫɧɚɛɠɟɧɢɸ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɝɚɡɚ. – 

Ʌɟɧɢɧɝɪɚɞ: ɇɟɞɪɚ, 1990. – 762 ɫ. 
4 Ʉɭɥɚɤɨɜ ɇ. Ƚ., Ȼɟɪɟɠɧɨɜ ɂ. Ⱥ. ɋɩɪɚɜɨɱɧɢɤ ɩɨ ɝɚɡɨɫɧɚɛɠɟɧɢɸ. – Ʉɢɟɜ: 

Ȼɭɞɢɜɟɥɶɧɢɤ, 1968. – 320 ɫ. 
5 ɂɨɧɢɧ Ⱥ. Ⱥ. Ƚɚɡɨɫɧɚɛɠɟɧɢɟ: ɍɱɟɛɧɢɤ ɞɥɹ ɜɭɡɨɜ. – 3-ɟ ɢɡɞ., ɩɟɪɟɪɛ. ɢ ɞɨɩ. 

– Ɇɨɫɤɜɚ: ɋɬɪɨɣɢɡɞɚɬ, 1981. – 415ɫ., ɢɥ. 
6 ɉɪɟɨɛɪɚɠɟɧɫɤɢɣ ɇ. ɂ. ɋɠɢɠɟɧɧɵɟ ɭɝɥɟɜɨɞɨɪɨɞɧɵɟ ɝɚɡɵ. – Ʌɟɧɢɧɝɪɚɞ: 

ɇɟɞɪɚ, 1977. 
7 ɋɬɚɫɤɟɜɢɱ  ɇ. Ʌ., ȼɢɝɞɨɪɱɢɤ Ⱦ. ə. ɋɩɪɚɜɨɱɧɢɤ ɩɨ ɫɠɢɠɟɧɧɵɦ 

ɭɝɥɟɜɨɞɨɪɨɞɧɵɦ ɝɚɡɚɦ. – Ʌɟɧɢɧɝɪɚɞ: ɇɟɞɪɚ, 1986 – 534 ɫ. 
8 ɋɉ 62.13330.2011*  Ƚɚɡɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɟ ɫɢɫɬɟɦɵ. Ⱥɤɬ. ɪɟɞ. ɋɇɢɉ 42-

01-2002). ȼɜɟɞ. 01.01.2013. 
9 Ɋɹɛɰɟɜ ɇ. ɂ. Ƚɚɡɨɜɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɩɪɢɛɨɪɵ ɢ ɚɪɦɚɬɭɪɚ. – Ɇɨɫɤɜɚ: 

ɇɟɞɪɚ, 1985. 
10 ɑɟɪɟɦɭɲɤɢɧ ɉ. Ⱥ., ɒɚɥɶɧɨɜ Ⱥ. ɉ. Ɍɟɯɧɨɥɨɝɢɹ ɢ ɨɪɝɚɧɢɡɚɰɢɹ 

ɫɬɪɨɢɬɟɥɶɫɬɜɚ. – Ɇɨɫɤɜɚ: ȼɵɫɲɚɹ ɲɤɨɥɚ, 1970. 
11 ɋɇɢɉ 2.04.08-87. Ƚɚɡɨɫɧɚɛɠɟɧɢɟ. – Ɇ.: ɋɬɪɨɣɢɡɞɚɬ, 1988. – 64 ɫ. 

 



№

Наименование

1

№

50л 27л 5л

50л 27л 5л

1л

1л

 г
ру

пп
а 

хр
ан

ил
ищ

а 37 37

1 2

Принципиальная технологическая схема ГНС



№

Схема газоснабжения жилого района

PROPAN-1-1-40



1

-2.380
-2.680

-1,300

-2,980

50
0

1450

30
0

30
0

1400

500 16
00

5550

28
0

Ограждение

План на отм. +0,000

№

95
30

16
00

10
00

10
00

29952995

16
00

3000

1

1
10

00
16

00

1 10
00

16
00

Групповая резервуарная установка(разрезы)

Фильтр

Подача жидкой фазы

Выход паровой фазы

Сброс на свечу

 dy15

Испаритель
Электрический

dy 25
Регулятор
давления

Подача паровой фазы

Отсекатель
жидкой фазы

dy 15

dy 25

Принципиальная схема испарителя

-0,300

1550

1

8500

2700

1

1550

13
85

10
80

1

2700 2700

n 0.000



№

32

Б

А

1

60
00

11020 4360 2620

18000

2050 2000 1820 2440 2720

Ø125х4.5
футляр

Г1
от ГРПШ

Г1Г1 Ø65х4.0Ø65х4.0

Г1

Г52 Ø25х3.2 вывести

выше крыши на 1,0 м

Г52 Г52

Г51 Ø25х3,2 вывести

выше крыши на 1,0 м

1

2

3

4

Ø100х4.5
Г1

Ø32х3.2
футляр

Ø32х3.2
футляр

Ø100х4.5
Г1

Г1

Ду32
Заглушка

14
76

16401320

Компоновка оборудования
План на отметке.0,000



выше крыши на 1,0 м
Г52  Ø25x3,2 вывести

выше крыши на 1,0 м
Г52  Ø25x3,2 вывести

Г1
от ГРПШ

Футляр
Ø125x4,5

Г1
Ø100x4,5

Ду100 Ду100

Ду15

Г51
Ø25x3,2

Ду15 Ду25

Г1
Ø100x4,5

Г52
Ø25x3,2

к горелкам котлов
Г1 Ø100x4,5 вывести

Схема газопроводов

№

Г1
Ø100x4.5

G160
Газовый счетчик

Ду100

Фильтр
ФН4-1

Г1
Ø100x4.5

Ду100
Клапан термозапорный

Ду100
Клапан электромагнитный

Граница
проектирования

Г1
от ГРПШ

Футляр
Ø125x4.5

Г51 Ø25x3.2 вывести
выше крыши на 1,0 м

Футляр
Ø32x3.2

Манометр

Ду15

Ду25

Ду100

Ду15

Ду25Футляр
Ø32x3.2

Г52
Ø25x3.2

Г51 Ø25x3.2 вывести
выше крыши на 1,0 м

Г1
Ø100x4.5

Г1
Ø25x3.2

Г1
Ø32x3.2

Г52
Ø25x3.2 Ду15

Манометр

Ду32

Ду25

Штуцер для
отбора проб

Г1
Ø100x4.5

Г1
Ø32x3.2

Г52
Ø25x3.2

Штуцер для
отбора проб

Ду15
Манометр

Ду32

Ду25




	ВВЕДЕНИЕ
	1 Расчет численности населения
	3 Расчет ГНС
	3.1 Расчет резервуаров и эстакады
	3.2 Расчет отделения наполнения баллонов
	3.3 Расчет предохранительно-запорных клапанов
	3.4 Расчет насосно-компрессорного отделения
	3.5 Расчет количества автотранспорта
	4 Расчет групповых резервуарных установок сжиженного углеводородного газа
	4.1 Расчет резервуарной установки с естественным испарением
	4.2 Расчет резервуарной установки с искусственным испарением
	6 Расчет внутриквартального газопровода
	7 Расчет внутреннего газового оборудования котельной
	7.1 Расчет внутрикотельного газопровода
	7.2 Общее описание котла REX 25
	7.3 Горелка Г-1,0
	7.4 Расчет ГРУ для котельной
	7.5 Описание электрического испарителя
	Принцип работы испарительной установки PROPAN-1-1-40

	8.1 Монтаж систем внутреннего газоснабжения
	8.1.1 Подготовительные работы
	8.1.2 Монтажные работы
	8.1.3 Испытание внутреннего газопровода
	8.2 Монтаж подземного газопровода
	8.2.1 Подготовительные работы
	8.2.2 Земляные работы
	8.2.3 Сборка и сварка труб в звенья
	8.3 Монтаж трубопроводов
	8.4 Предварительное испытание газопровода
	8.5 Монтаж резервуаров
	8.6 Изоляция трубопровода
	8.7 Благоустройство трассы
	8.8 Окончательное испытание газопровода
	8.9 Определение объема земляных работ
	8.10 Выбор комплекта машин и механизмов
	ЗАКЛЮЧЕНИЕ
	СПИСОК СОКРАЩЕНИЙ
	СПИСОК ИСПОЛЬЗОВАННЫХ ИСТОЧНИКОВ
	Листы и виды
	Модель

	Листы и виды
	Модель

	Листы и виды
	Модель

	Листы и виды
	Модель

	Листы и виды
	Модель


