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ɊȿɎȿɊȺɌ 
 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ «ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɜɧɭɬɪɟɧɧɢɯ ɫɢɫ-

ɬɟɦ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢ ɜɨɞɨɨɬɜɟɞɟɧɢɹ ɦɧɨɝɨɤɜɚɪɬɢɪɧɨɝɨ ɞɨɦɚ» Ʉɨɡɢɧɚ Ⱥɧɞɪɟɹ 

ȼɥɚɞɢɦɢɪɨɜɢɱ ɫɬɭɞɟɧɬɚ ɝɪ.ɋȻ15-61Ȼ ɫɨɫɬɨɢɬ ɢɡ ɩɨɹɫɧɢɬɟɥɶɧɨɣ ɡɚɩɢɫɤɢ ɨɛɴɟ-

ɦɨɦ 68 ɫɬɪɚɧɢɰ, ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɧɚ 9 ɥɢɫɬɚɯ ɢ ɫɩɢɫɤɚ ɢɫ-

ɩɨɥɶɡɨɜɚɧɧɨɣ ɥɢɬɟɪɚɬɭɪɵ ɢɡ 19 ɩɭɧɤɬɨɜ. ȼ ɩɨɹɫɧɢɬɟɥɶɧɨɣ ɡɚɩɢɫɤɟ 8 ɢɥɥɸɫɬɪɚ-

ɰɢɣ ɢ 5 ɬɚɛɥɢɰ. 

Ƚɟɧɩɥɚɧ, ɩɥɚɧ ɩɨɞɜɚɥɚ, ɩɥɚɧ ɬɢɩɨɜɨɝɨ ɷɬɚɠɚ, ɩɥɚɧ ɤɪɵɲɢ, ɚɤɫɨɧɨɦɟɬɪɢ-

ɱɟɫɤɢɟ ɫɯɟɦɵ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɞɨɩɪɨɜɨɞɚ ɢ ɤɚɧɚɥɢɡɚɰɢɢ, ɩɪɨɮɢɥɶ ɞɜɨɪɨɜɨɣ ɤɚ-

ɧɚɥɢɡɚɰɢɨɧɧɨɣ ɫɟɬɢ, ɚɤɫɨɧɨɦɟɬɪɢɹ ɜɧɭɬɪɟɧɧɟɣ ɥɢɜɧɟɜɨɣ ɤɚɧɚɥɢɡɚɰɢɢ.  

Ɂɚɞɚɱɚ ɞɚɧɧɨɣ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ – ɡɚɩɪɨɟɤɬɢɪɨɜɚɬɶ 

ɫɢɫɬɟɦɵ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢ ɜɨɞɨɨɬɜɟɞɟɧɢɹ 52-ɯ ɤɜɚɪɬɢɪɧɨɝɨ ɞɟɜɹɬɢɷɬɚɠɧɨɝɨ 

ɠɢɥɨɝɨ ɞɨɦɚ ɧɚ 161 ɩɨɬɪɟɛɢɬɟɥɹ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱɟɬɨɜ ɛɵɥɢ ɩɨ-

ɞɨɛɪɚɧɵ ɧɟɨɛɯɨɞɢɦɵɟ ɦɚɬɟɪɢɚɥɵ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɫɢɫɬɟɦ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨ-

ɞɨɩɪɨɜɨɞɚ ɢ ɤɚɧɚɥɢɡɚɰɢɢ ɫ ɰɟɥɶɸ ɨɛɟɫɩɟɱɟɧɢɹ ɛɵɬɨɜɨɝɨ ɤɨɦɮɨɪɬɚ. 

ɋɢɫɬɟɦɚ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɞɨɩɪɨɜɨɞɚ ɜɤɥɸɱɚɹ ɜɜɨɞɵ, ɜɨɞɨɦɟɪɧɵɟ ɭɡɥɵ, 

ɫɬɨɹɤɢ, ɦɚɝɢɫɬɪɚɥɶɧɭɸ ɢ ɪɚɡɜɨɞɹɳɭɸ ɫɟɬɶ ɫ ɩɨɞɜɨɞɤɚɦɢ ɤ ɫɚɧɢɬɚɪɧɵɦ ɩɪɢɛɨ-

ɪɚɦ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦɭ ɨɛɨɪɭɞɨɜɚɧɢɸ, ɜɨɞɨɪɚɡɛɨɪɧɭɸ ɢ ɪɟɝɭɥɢɪɭɸɳɭɸ ɚɪ-

ɦɚɬɭɪɭ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɧɨɝɨ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɛɵɥ ɭɫɬɚɧɨɜɥɟɧ ɧɟ-

ɞɨɫɬɚɬɨɱɧɵɣ ɝɚɪɚɧɬɢɪɨɜɚɧɧɵɣ ɧɚɩɨɪ ɜɨɞɨɩɪɨɜɨɞɧɨɣ ɫɟɬɢ, ɩɨɷɬɨɦɭ ɜ ɩɪɨɟɤɬɟ 

ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɧɚɫɨɫɧɚɹ ɭɫɬɚɧɨɜɤɚ Wilo-Comfort COR-2 MVI 403/SKw-EB-R 

ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɞɚɜɥɟɧɢɹ. ȼ ɩɪɨɟɤɬɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɧɚɢɛɨɥɟɟ ɪɚɰɢɨɧɚɥɶɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɞɵ, ɭɱɢɬɵɜɚɹ ɨɫɨɛɟɧɧɨɫɬɢ ɩɪɨɟɤɬɧɨɝɨ ɡɞɚɧɢɹ.  

Ɂɚɩɪɨɟɤɬɢɪɨɜɚɧɚ ɫɢɫɬɟɦɚ ɤɚɧɚɥɢɡɨɜɚɧɢɹ, ɤɨɬɨɪɚɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɞɜɨ-

ɪɨɜɭɸ ɤɚɧɚɥɢɡɚɰɢɨɧɧɭɸ ɫɟɬɶ ɡɚɫɬɪɨɣɤɢ. ȼ ɤɚɠɞɨɣ ɤɜɚɪɬɢɪɟ ɫɬɨɱɧɵɟ ɜɨɞɵ ɨɬ-

ɜɨɞɹɬɫɹ ɩɨ ɩɨɥɢɩɪɨɩɢɥɟɧɨɜɵɦ ɬɪɭɛɚɦ ɜ ɫɬɨɹɤɢ ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɡɚ ɭɧɢɬɚɡɨɦ 

ɢɥɢ ɪɹɞɨɦ ɫ ɧɢɦ.  
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Ⱦɥɹ ɜɫɟɯ ɠɢɥɵɯ ɡɞɚɧɢɣ  ɩɪɨɟɤɬɢɪɭɸɬɫɹ ɜɨɞɨɩɪɨɜɨɞ ɢ ɤɚɧɚɥɢɡɚɰɢɹ, ɫɥɭ-

ɠɚɳɢɟ ɞɥɹ ɩɨɞɚɱɢ ɜɨɞɵ ɩɢɬɶɟɜɨɝɨ ɤɚɱɟɫɬɜɚ ɧɚ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɵɟ ɧɭɠɞɵ ɢ 

ɨɬɜɨɞɚ ɫɬɨɱɧɵɯ ɜɨɞ ɢɡ ɡɞɚɧɢɹ. 

ȼɧɭɬɪɟɧɧɢɣ ɜɨɞɨɩɪɨɜɨɞ – ɷɬɨ ɫɢɫɬɟɦɚ ɬɪɭɛ ɢ ɜɨɞɨɪɚɡɛɨɪɧɵɣ ɩɪɢɛɨɪɨɜ, 

ɫɥɭɠɚɳɢɯ ɞɥɹ ɩɨɞɚɱɢ ɜɨɞɵ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɤɚɱɟɫɬɜɚ ɩɨɬɪɟɛɢɬɟɥɸ. 

ȼɧɭɬɪɟɧɧɹɹ ɤɚɧɚɥɢɡɚɰɢɹ – ɷɬɨ ɫɢɫɬɟɦɚ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢ ɫɚɧɢɬɪɚɧɨ-

ɬɟɯɧɢɱɟɫɤɢɯ ɩɪɢɛɨɪɨɜ, ɫɥɭɠɚɳɚɹ ɞɥɹ ɨɬɜɨɞɚ ɫɬɨɱɧɵɯ ɜɨɞ ɨɬ ɦɟɫɬɚ ɢɯ ɨɛɪɚɡɨ-

ɜɚɧɢɹ ɞɥɹ ɞɚɥɶɧɟɣɲɟɣ ɨɬɱɢɫɬɤɢ. 

ȼɧɭɬɪɟɧɧɢɣ ɜɨɞɨɩɪɨɜɨɞ ɧɚɱɢɧɚɟɬɫɹ ɫɨ ɜɜɨɞɚ ɜ ɡɞɚɧɢɟ, ɞɚɥɟɟ ɩɪɨɯɨɞɢɬ 

ɱɟɪɟɡ ɜɨɞɨɦɟɪɧɵɣ ɭɡɟɥ, ɩɨɫɥɟ ɜ ɂɌɉ. ɉɨɫɥɟ ɧɚɝɪɟɜɚ ɝɨɪɹɱɚɹ ɢ ɯɨɥɨɞɧɚɹ ɜɨɞɚ 

ɩɨ ɦɚɝɢɫɬɪɚɥɹɦ ɩɨɞɜɨɞɢɬɫɹ ɤ ɫɬɨɹɤɚɦ, ɝɞɟ ɩɨɞɧɢɦɚɟɬɫɹ ɜɜɟɪɯ ɢ ɩɨɞɜɨɞɢɬɫɹ ɤ 

ɜɨɞɨɪɚɡɛɨɪɧɵɦ ɩɪɢɛɨɪɚɦ. 

ȼ ɞɚɧɧɨɦ ɩɪɨɟɤɬɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɪɚɰɢɨɧɚɥɶɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɞɵ, 

ɬɚɤ ɤɚɤ ɧɚ ɜɜɨɞɟ ɜ ɡɞɚɧɢɟ ɢ ɜ ɤɚɠɞɨɣ ɤɜɚɪɬɢɥɟ ɭɫɬɚɧɨɜɥɟɧɵ ɫɱɟɬɱɢɤɢ ɧɚ ɝɨɪɹ-

ɱɭɸ ɢ ɯɨɥɨɞɧɭɸ ɜɨɞɭ. Ɍɪɭɛɵ ɝɨɪɹɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢ ɰɢɪɤɭɥɹɰɢɨɧɧɵɯ ɫɬɨɹ-

ɤɨɜ ɬɟɩɥɨɢɡɨɥɢɪɨɜɚɧɧɵ, ɱɬɨɛɵ ɭɦɟɧɶɲɢɬɶ ɩɨɬɟɪɢ ɬɟɩɥɚ. 

ȼɧɭɬɪɟɧɧɹɹ ɤɚɧɚɥɢɡɚɰɢɹ ɨɛɴɟɞɢɧɹɟɬ ɜɫɟ ɫɚɧɬɟɯɧɢɱɟɫɤɢɟ ɩɪɢɛɨɪɵ ɢ ɬɪɭ-

ɛɵ, ɱɬɨ ɧɚɯɨɞɹɬɫɹ ɜɧɭɬɪɢ ɩɨɦɟɳɟɧɢɹ. Ƚɥɚɜɧɵɦ ɩɪɟɞɧɚɡɧɚɱɟɧɢɟɦ ɜɧɭɬɪɟɧɧɟɣ 

ɤɚɧɚɥɢɡɚɰɢɢ ɹɜɥɹɟɬɫɹ ɨɬɜɟɞɟɧɢɟ ɩɟɪɟɪɚɛɨɬɚɧɧɨɣ ɜɨɞɵ, ɱɬɨ ɨɛɪɚɡɨɜɵɜɚɟɬɫɹ ɜ 

ɩɪɨɰɟɫɫɟ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɱɟɥɨɜɟɤɚ. Ⱦɜɢɠɟɧɢɹ ɫɬɨɱɧɵɯ ɜɨɞ ɩɪɨɢɡɜɨɞɢɬɶɫɹ 

ɫɚɦɨɬɟɤɨɦ ɡɚ ɫɱɟɬ ɭɤɥɨɧɚ ɦɚɝɢɫɬɪɚɥɟɣ. 

ȼɧɭɬɪɟɧɧɹɹ ɤɚɧɚɥɢɡɚɰɢɹ ɫɨɫɬɨɢɬ ɢɡ ɫɚɧɬɟɯɧɢɱɟɫɤɢɯ ɩɪɢɛɨɪɨɜ ɢ ɬɪɭɛ, ɱɬɨ 

ɜɵɩɨɥɧɹɸɬ ɨɬɜɨɞ ɨɬɪɚɛɨɬɚɧɧɨɣ ɜɨɞɵ ɜ ɧɚɪɭɠɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ɞɚɥɶɧɟɣɲɟɣ 

ɨɱɢɫɬɤɢ. ȼɧɭɬɪɟɧɧɹɹ ɫɢɫɬɟɦɚ ɬɪɭɛɨɩɪɨɜɨɞɚ ɧɚ ɩɨɫɥɟɞɧɟɦ ɭɱɚɫɬɤɟ ɩɪɨɯɨɞɢɬ ɱɟ-

ɪɟɡ ɫɬɟɧɭ ɢɥɢ ɩɟɪɟɤɪɵɬɢɹ ɡɞɚɧɢɹ ɢ ɜɵɯɨɞɢɬ ɧɚɪɭɠɭ, ɝɞɟ ɩɨ ɫɢɫɬɟɦɟ ɜɧɟɲɧɟɣ 

ɤɚɧɚɥɢɡɚɰɢɢ ɧɚ ɝɥɭɛɢɧɟ 2,5 ɦɟɬɪɨɜ ɜɵɜɨɞɢɬ ɜɨɞɨɫɬɨɤɢ ɧɚ ɨɱɢɫɬɧɵɟ ɩɪɟɞɩɪɢ-

ɹɬɢɹ.  
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1 ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɟɤɬɢɪɭɟɦɵɯ ɫɢɫɬɟɦ 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ. 
 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɨɛɴɟɤɬɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ: 

1) ɇɚɡɧɚɱɟɧɢɟ ɡɞɚɧɢɹ: ɠɢɥɨɟ; 

2) ɗɬɚɠɧɨɫɬɶ ɡɞɚɧɢɹ: 9 ɷɬɚɠɟɣ; 

3) Ʉɨɥɢɱɟɫɬɜɨ ɱɟɥɨɜɟɤ: 161; 

4) ȼɵɫɨɬɚ ɷɬɚɠɟɣ: 3,1 ɦ; 

5) ȼɵɫɨɬɚ ɬɟɯ.ɩɨɞɩɨɥɶɹ: 2,6; 

6) ɋɚɧɢɬɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ – ɭɦɵɜɚɥɶɧɢɤɢ, ɦɨɣɤɢ, ɜɚɧ-

ɧɵ, ɭɧɢɬɚɡɵ; 

7) Ɍɨɥɳɢɧɚ ɩɟɪɟɤɪɵɬɢɣ 0,3 ɦ.; 

8) Ⱦɢɚɦɟɬɪ ɝɨɪɨɞɫɤɨɝɨ ɜɨɞɨɩɪɨɜɨɞɚ – 150 ɦɦ (ɫɭɳɟɫɬɜɭɸɳɢɣ); 

9) Ƚɚɪɚɧɬɢɪɨɜɚɧɧɵɣ ɧɚɩɨɪ ɫɨɫɬɚɜɥɹɟɬ Hg=15 ɦ; 

10) Ƚɥɭɛɢɧɚ ɩɪɨɦɟɪɡɚɧɢɹ ɝɪɭɧɬɚ 2,5 ɦ. 

Ɋɟɲɟɧɢɹ, ɩɪɢɧɹɬɵɟ ɜ ɪɚɛɨɱɢɯ ɱɟɪɬɟɠɚɯ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɡɚɞɚɧɢɸ ɧɚ ɩɪɨɟɤ-

ɬɢɪɨɜɚɧɢɟ ɢ ɬɟɯɧɢɱɟɫɤɢɦ ɭɫɥɨɜɢɹɦ, ɚ ɬɚɤɠɟ ɬɪɟɛɨɜɚɧɢɹɦ ɞɟɣɫɬɜɭɸɳɢɯ ɬɟɯɧɢ-

ɱɟɫɤɢɯ ɪɟɝɥɚɦɟɧɬɨɜ, ɫɬɚɧɞɚɪɬɨɜ ɢ ɫɜɨɞɨɜ ɩɪɚɜɢɥ.  

Ƚɨɪɹɱɟɟ ɜɨɞɨɫɧɚɛɠɟɧɢɟ ɠɢɥɨɝɨ ɞɨɦɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɡɚɤɪɵɬɨɣ ɫɯɟɦɟ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɞɵ ɩɢɬɶɟɜɨɝɨ ɤɚɱɟɫɬɜɚ. ɂɧɞɢɜɢɞɭɚɥɶɧɵɣ ɬɟɩɥɨɜɨɣ ɩɭɧɤɬ 

(ɂɌɉ), ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɜ ɬɟɯ.ɷɬɚɠɟ. ɋɢɫɬɟɦɚ ɝɨɪɹɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɦɨɧɬɢɪɭɟɬ-

ɫɹ ɢɡ ɫɬɚɥɶɧɵɯ ɷɥɟɤɬɪɨɫɜɚɪɧɵɯ ɬɪɭɛ ɩɨ ȽɈɋɌ 10704-91, ɩɨɤɜɚɪɬɢɪɧɵɟ ɝɪɟɛёɧ-

ɤɢ ɢɡ ɩɨɥɢɩɪɨɩɢɥɟɧɨɜɵɯ ɧɚɩɨɪɧɵɯ ɬɪɭɛ PN20 ɩɨ ȽɈɋɌ Ɋ52134-2003. 

ɋɢɫɬɟɦɚ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɦɨɧɬɢɪɭɟɬɫɹ ɢɡ ɫɬɚɥɶ-

ɧɵɯ ɷɥɟɤɬɪɨɫɜɚɪɧɵɯ ɬɪɭɛ ɩɨ ȽɈɋɌ 10704-91, ɩɨɤɜɚɪɬɢɪɧɵɟ ɝɪɟɛёɧɤɢ ɢɡ ɩɨɥɢ-

ɩɪɨɩɢɥɟɧɨɜɵɯ ɧɚɩɨɪɧɵɯ ɬɪɭɛ PN20 ɩɨ ȽɈɋɌ Ɋ 52134-2003. ɂɯ ɞɨɫɬɨɢɧɫɬɜɚɦɢ 

ɹɜɥɹɟɬɫɹ: ɫɬɚɥɶɧɵɟ ɬɪɭɛɵ ɹɜɥɹɸɬɫɹ ɧɚɞɟɠɧɵɦɢ, ɢɦ ɦɨɧɬɚɠ ɞɨɫɬɚɬɨɱɧɨ ɥɟɝɤɨ 

ɨɫɭɳɟɫɬɜɥɹɬɶ, ɨɧɢ ɹɜɥɹɸɬɫɹ ɭɫɬɨɣɱɢɜɵɦɢ ɤ ɝɢɞɪɨɭɞɚɪɚɦ ɢ ɩɟɪɟɩɚɞɚɦ ɞɚɜɥɟɧɢɹ 

ɢ ɧɚ ɩɪɨɬɹɠɟɧɢɟ ɜɫɟɝɨ ɫɪɨɤɚ ɫɥɭɠɛɵ ɧɟɬ ɧɢɤɨɣ ɞɟɮɨɪɦɚɰɢɢ . 
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ɗɥɟɤɬɪɨɫɜɚɪɧɵɟ ɬɪɭɛɵ (ɯɨɥɨɞɧɨɝɨ ɢ ɝɨɪɹɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ) ɨɤɪɚɫɢɬɶ 

ɦɚɫɥɹɧɨɣ ɤɪɚɫɤɨɣ ɡɚ 2 ɪɚɡɚ ɩɨ ɝɪɭɧɬɨɜɤɟ ȽɎ-21 (ȽɈɋɌ25129-82) ɞɥɹ ɩɪɨɬɢɜɨ-

ɞɟɣɫɬɜɢɹ ɤɨɪɪɨɡɢɢ. Ɍɪɭɛɨɩɪɨɜɨɞɵ, ɩɪɨɤɥɚɞɵɜɚɟɦɵɟ ɜ ɬɟɯ.ɩɨɞɩɨɥɶɟ ɢ ɧɚ 

ɬɟɯ.ɱɟɪɞɚɤɟ ɬɟɩɥɨɢɡɨɥɢɬɭɸɬɫɹ ɱɬɨɛɵ ɭɦɟɧɶɲɢɬɶ ɩɨɬɟɪɢ ɬɟɩɥɚ.  

Ⱦɥɹ ɞɢɚɦɟɬɪɨɜ 15-20ɦɦ ɲɧɭɪɨɦ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɦ ɢɡ ɦɢɧɟɪɚɥɶɧɨɣ ɜɚ-

ɬɵ ɜ ɨɩɥёɬɤɟ ɢɡ ɧɢɬɢ ɫɬɟɤɥɹɧɧɨɣ ɬɨɥɳɢɧɨɣ 30ɦɦ ɦɚɪɤɢ 250 Ɍɍ 36-1695-79. Ⱦɥɹ 

ɞɢɚɦɟɬɪɨɜ 25ɦɦ ɢ ɛɨɥɟɟ - ɤɨɧɫɬɪɭɤɰɢɟɣ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɨɣ ɩɨɥɧɨɫɛɨɪɧɨɣ 

ɄɌɉ ɢɡ ɦɢɧɟɪɚɥɨɜɚɬɧɵɯ ɩɥɢɬ ɧɚ ɫɢɧɬɟɬɢɱɟɫɤɨɦ ɫɜɹɡɭɸɳɟɦ ɬɨɥɳɢɧɨɣ 40ɦɦ. 

ɉɨɤɪɨɜɧɨɣ ɫɥɨɣ - ɫɬɟɤɥɨɩɥɚɫɬɢɤ ɪɭɥɨɧɢɪɨɜɚɧɧɵɣ ɊɋɌ Ɍɍ 6-11-145.01-85.  

Ʉɚɧɚɥɢɡɨɜɚɧɢɟ ɠɢɥɨɝɨ ɞɨɦɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɚɦɨɬɟɤɨɦ ɨɞɧɢɦ ɜɵɩɭɫɤɨɦ 

ɜ ɩɪɨɟɤɬɢɪɭɟɦɵɟ ɞɜɨɪɨɜɵɟ ɫɟɬɢ ɤɚɧɚɥɢɡɚɰɢɢ. Ɉɬɜɨɞ ɫɬɨɱɧɵɯ ɜɨɞ ɨɬ ɡɞɚɧɢɹ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɞɧɢɦ ɜɵɩɭɫɤɨɦ ɢɡ ɩɨɥɢɩɪɨɩɢɥɟɧɨɜɵɯ ɤɚɧɚɥɢɡɚɰɢɨɧɧɵɯ ɬɪɭɛ 

d=160 (Ʉɨɪɫɢɫ) ɩɨ ȽɈɋɌ Ɋ 54475-2011, ɬɨɱɤɨɣ ɩɨɞɤɥɸɱɟɧɢɹ ɹɜɥɹɟɬɫɹ ɫɭɳɟɫɬ-

ɜɭɸɳɚɹ ɤɚɧɚɥɢɡɚɰɢɨɧɧɚɹ ɫɟɬɶ ɞɢɚɦɟɬɪɨɦ 300ɦɦ ɫ ɭɫɬɚɧɨɜɤɨɣ ɤɚɧɚɥɢɡɚɰɢɨɧɧɨ-

ɝɨ ɤɨɥɨɞɰɚ. 

 

2 Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɩɪɨɟɤɬɢɪɭɟɦɵɯ ɫɢɫɬɟɦ 

 
Ⱦɥɹ ɤɚɠɞɨɣ ɤɜɚɪɬɢɪɵ ɩɪɨɟɤɬɢɪɭɟɦ ɫɥɟɞɭɸɳɢɟ ɫɚɧɢɬɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɟ 

ɩɪɢɛɨɪɵ: 

1) ɭɦɵɜɚɥɶɧɢɤ; 

2) ɦɨɣɤɚ; 

3) ɜɚɧɧɚ; 

4) ɭɧɢɬɚɡ. 

ɇɚ ɷɬɢɯ ɩɪɢɛɨɪɚɯ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɜɨɞɨɪɚɡɛɨɪɧɚɹ ɚɪɦɚ-

ɬɭɪɚ: 

1) ɫɦɟɫɢɬɟɥɶ ɞɥɹ ɭɦɵɜɚɥɶɧɢɤɚ; 

2) ɫɦɟɫɢɬɟɥɶ ɞɥɹ ɦɨɣɤɢ; 

3) ɫɦɟɫɢɬɟɥɶ ɞɥɹ ɞɭɲɚ ɞɥɹ ɜɚɧɧɨɣ; 

4) ɫɦɵɜɧɨɣ ɛɚɱɨɤ ɫ ɩɨɩɥɚɜɤɨɜɵɦ ɤɥɚɩɚɧɨɦ ɞɥɹ ɩɪɨɦɵɜɤɢ ɭɧɢɬɚɡɚ. 
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ɉɨɞɜɨɞ ɯɨɥɨɞɧɨɣ ɜɨɞɵ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɤ ɫɥɟɞɭɸɳɢɦ ɫɚɧɢɬɚɪɧɨ-

ɬɟɯɧɢɱɟɫɤɢɦ ɩɪɢɛɨɪɚɦ: 

1) ɭɦɵɜɚɥɶɧɢɤ; 

2) ɦɨɣɤɚ; 

3) ɜɚɧɧɚ; 

4) ɭɧɢɬɚɡ. 

ɉɨɞɜɨɞ ɝɨɪɹɱɟɣ ɜɨɞɵ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɤ ɫɥɟɞɭɸɳɢɦ ɫɚɧɢɬɚɪɧɨ-

ɬɟɯɧɢɱɟɫɤɢɦ ɩɪɢɛɨɪɚɦ: 

1) ɭɦɵɜɚɥɶɧɢɤ; 

2) ɦɨɣɤɚ; 

3) ɜɚɧɧɚ. 

Ɉɬɜɨɞ ɫɬɨɱɧɵɯ ɜɨɞ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɨɬ ɫɥɟɞɭɸɳɢɯ ɫɚɧɢɬɚɪɧɨ-

ɬɟɯɧɢɱɟɫɤɢɯ ɩɪɢɛɨɪɨɜ: 

1) ɭɦɵɜɚɥɶɧɢɤ; 

2) ɦɨɣɤɚ; 

3) ɜɚɧɧɚ; 

4) ɭɧɢɬɚɡ. 

Ⱦɥɹ ɩɨɞɜɨɞɚ ɤ ɜɨɞɨɡɚɛɨɪɧɵɦ ɩɪɢɛɨɪɚɦ ɯɨɥɨɞɧɨɣ ɢ ɝɨɪɹɱɟɣ ɜɨɞɵ ɢ ɨɬɜɟ-

ɞɟɧɢɹ ɨɬ ɧɢɯ ɫɬɨɱɧɵɯ ɜɨɞ ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɪɨɣɫɬɜɨ ɫɢɫɬɟɦ ɯɨɡɹɣɫɬɜɟɧɧɨ-

ɩɢɬɶɟɜɨɝɨ ɯɨɥɨɞɧɨɝɨ, ɝɨɪɹɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɛɵɬɨɜɨɣ ɤɚɧɚɥɢ-

ɡɚɰɢɢ. ȼ ɤɚɠɞɨɣ ɤɜɚɪɬɢɪɟ ɭɫɬɚɧɨɜɥɟɧɵ ɞɜɚ ɫɱɟɬɱɢɤɚ ɧɚ ɯɨɥɨɞɧɭɸ ɢ ɝɨɪɹɱɭɸ 

ɜɨɞɭ.      

ɉɨɫɤɨɥɶɤɭ ɜɞɨɥɶ ɤɪɚɫɧɨɣ ɥɢɧɢɢ ɡɚɫɬɪɨɣɤɢ ɪɚɫɩɨɥɨɠɟɧɵ ɝɨɪɨɞɫɤɢɟ ɧɚ-

ɪɭɠɧɵɟ ɫɟɬɢ ɜɨɞɨɩɪɨɜɨɞɚ, ɤɚɧɚɥɢɡɚɰɢɢ, ɬɨ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɩɨɞɤɥɸɱɟɧɢɟ ɤ 

ɧɢɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɢɧɠɟɧɟɪɧɵɯ ɫɢɫɬɟɦ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɡɚɫɬɪɨɣɤɢ ɢ, ɫɥɟɞɨ-

ɜɚɬɟɥɶɧɨ, ɨɪɝɚɧɢɡɚɰɢɹ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɝɨ ɯɨɥɨɞɧɨɝɨ, ɢ ɤɚɧɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɢ-

ɪɭɟɦɨɣ ɡɚɫɬɪɨɣɤɢ. Ƚɨɪɹɱɚɹ ɜɨɞɚ ɧɟ ɩɨɞɜɨɞɢɬɶɫɹ ɤ ɡɞɚɧɢɸ, ɬɚɤ ɤɚɤ ɝɨɪɹɱɟɟ ɜɨ-

ɞɨɫɧɚɛɠɟɧɢɟ ɜɵɩɨɥɧɟɧɨ ɩɨ ɡɚɤɪɵɬɨɣ ɫɯɟɦɟ. 

ɏɨɥɨɞɧɨɟ ɜɨɞɨɫɧɚɛɠɟɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨ ɨɬ ɫɭɳɟɫɬ-

ɜɭɸɳɟɣ ɝɨɪɨɞɫɤɨɣ ɜɨɞɨɩɪɨɜɨɞɧɨɣ ɫɟɬɢ ɞɢɚɦɟɬɪɨɦ 150 ɦɦ. 
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Ƚɨɪɹɱɟɟ ɜɨɞɨɫɧɚɛɠɟɧɢɟ ɡɚɫɬɪɨɣɤɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɬ ɜɨɞɨɧɚɝɪɟɜɚɬɟɥɹ ɜ 

ɩɪɨɟɤɬɢɪɭɟɦɨɦ ɂɌɉ. 

ɂɧɞɢɜɢɞɭɚɥɶɧɵɣ ɬɟɩɥɨɜɨɣ ɩɭɧɤɬ (ɂɌɉ) ɩɪɟɞɫɬɚɜɥɹɟɬ ɢɡ ɫɟɛɹ ɭɫɬɚɧɚɜɥɢ-

ɜɚɟɦɵɣ ɜ ɩɨɞɜɚɥɟ ɡɞɚɧɢɹ ɢ ɪɚɛɨɬɚɸɳɢɣ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɤɨɦɩɥɟɤɫ ɧɚɫɨɫɨɜ, ɬɟɩ-

ɥɨɨɛɦɟɧɧɢɤɨɜ ɢ ɞɚɬɱɢɤɨɜ, ɪɟɝɭɥɢɪɭɸɳɢɣ ɩɨɞɚɱɭ ɪɟɫɭɪɫɚ ɜ ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ 

ɢ ɝɨɪɹɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɞɨɦɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɡɚɞɚɧɧɨɣ ɩɪɨɝɪɚɦɦɨɣ ɢ ɬɟɦ-

ɩɟɪɚɬɭɪɨɣ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ. ɋɯɟɦɚ ɂɌɉ ɩɪɟɞɫɬɚɜɥɟɧɚ ɪɢɫɭɧɤɟ 1.  
 

 
Ɋɢɫɭɧɨɤ 1 – ɋɯɟɦɚ ɢɧɞɜɢɞɭɚɥɶɧɨɝɨ ɬɟɩɥɨɜɨɝɨ ɩɭɧɤɬɚ (ɂɌɉ) 

 

ȼ ɫɬɚɧɞɚɪɬɧɨɣ ɤɨɦɩɥɟɤɬɚɰɢɢ ɫɯɟɦɚ ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ ɬɟɩɥɨɜɨɝɨ ɩɭɧɤɬɚ 

ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɦɨɞɭɥɟɣ – ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ ɢ ɫɢɫɬɟɦɵ ɝɨɪɹɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟ-

ɧɢɹ. ɂɌɉ ɡɚɞɚɟɬ ɧɟɨɛɯɨɞɢɦɵɟ ɬɟɩɥɨɜɵɟ ɩɚɪɚɦɟɬɪɵ ɜ ɫɢɫɬɟɦɟ ɨɬɨɩɥɟɧɢɹ ɡɞɚ-

ɧɢɹ, ɚ ɬɚɤɠɟ ɝɨɬɨɜɢɬ ɢ ɩɨɞɚɟɬ ɜ ɩɨɦɟɳɟɧɢɹ ɝɨɪɹɱɭɸ ɜɨɞɭ. 

ɂɫɬɨɱɧɢɤɨɦ ɬɟɩɥɚ ɞɥɹ ɂɌɉ ɫɥɭɠɚɬ ɬɟɩɥɨɝɟɧɟɪɢɪɭɸɳɢɟ ɩɪɟɞɩɪɢɹɬɢɹ 

(ɤɨɬɟɥɶɧɵɟ, ɬɟɩɥɨɷɥɟɤɬɪɨɰɟɧɬɪɚɥɢ). ɂɌɉ ɫɨɟɞɢɧɹɟɬɫɹ ɫ ɢɫɬɨɱɧɢɤɚɦɢ ɢ ɩɨɬɪɟ-

ɛɢɬɟɥɹɦɢ ɬɟɩɥɚ ɩɨɫɪɟɞɫɬɜɨɦ ɬɟɩɥɨɜɵɯ ɫɟɬɟɣ. 

Ʉɚɧɚɥɢɡɨɜɚɧɢɟ ɡɚɫɬɪɨɣɤɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨ ɜ ɫɭɳɟɫɬ-

ɜɭɸɳɭɸ ɝɨɪɨɞɫɤɭɸ ɧɚɪɭɠɧɭɸ ɫɟɬɶ ɤɚɧɚɥɢɡɚɰɢɢ ɞɢɚɦɟɬɪɨɦ 300 ɦɦ. 
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Ⱦɥɹ ɩɨɥɢɜɤɢ ɡɟɥɟɧɵɯ ɧɚɫɚɠɞɟɧɢɣ ɢ ɭɛɨɪɤɢ ɬɟɪɪɢɬɨɪɢɢ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ-

ɫɹ ɭɫɬɪɨɣɫɬɜɨ ɩɨɥɢɜɨɱɧɨɝɨ ɜɨɞɨɩɪɨɜɨɞɚ. 

Ⱦɥɹ ɭɦɟɧɶɲɟɧɢɹ ɤɚɩɢɬɚɥɶɧɵɯ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ ɫɢɫɬɟɦɚ ɯɨ-

ɥɨɞɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɨɛɴɟɞɢɧɟɧɧɚɹ ɯɨɡɹɣɫɬɜɟɧɧɨ-

ɩɨɥɢɜɨɱɧɚɹ. 

 

2.1 Ɋɚɫɱɟɬ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɞɨɩɪɨɜɨɞɚ 

 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɠɢɥɨɝɨ ɞɨɦɚ ɜɨɞɨɣ, ɜ ɡɞɚɧɢɢ ɩɪɨɟɤɬɢɪɭɟɬɫɹ ɫɢɫɬɟɦɚ ɯɨ-

ɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɨɝɨ ɜɨɞɨɩɪɨɜɨɞɚ, ɩɨɞɚɸɳɚɹ ɜɨɞɭ ɜ ɫɚɧɢɬɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɟ 

ɩɪɢɛɨɪɵ, ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɜ ɠɢɥɨɦ ɞɨɦɟ ɢ ɨɛɫɥɭɠɢɜɚɸɳɢɟ 162 ɱɟɥɨɜɟɤɚ. 

Ⱦɥɹ ɫɢɫɬɟɦɵ ɯɨɥɨɞɧɨɝɨ ɜɨɞɨɩɪɨɜɨɞɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɪɚɫɱɟɬ ɜ ɪɟɠɢɦɟ ɯɨ-

ɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɨɝɨ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ. 

Ɋɚɫɱɟɬ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɭɫɬɚɧɨɜɢɬɶ ɞɢɚɦɟɬɪɵ ɬɪɭɛɨɩɪɨɜɨ-

ɞɨɜ, ɬɪɟɛɭɟɦɨɟ ɞɚɜɥɟɧɢɟ ɜ ɫɟɬɢ ɢɥɢ ɧɚɩɨɪ ɜ ɫɟɬɢ, ɢ ɞɪɭɝɢɟ ɩɚɪɚɦɟɬɪɵ. 

ȼ ɤɚɱɟɫɬɜɟ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɢ ɩɪɢɧɢɦɚɟɬɫɹ ɧɚɢɛɨɥɟɟ ɜɵɫɨɤɨ ɪɚɫɩɨɥɨɠɟɧ-

ɧɚɹ ɜɨɞɨɪɚɡɛɨɪɧɚɹ ɚɪɦɚɬɭɪɚ, ɞɥɹ ɤɨɬɨɪɨɣ ɬɪɟɛɭɟɬɫɹ ɦɚɤɫɢɦɚɥɶɧɨɟ ɪɚɛɨɱɟɟ ɞɚɜ-

ɥɟɧɢɟ, ɚ ɬɚɤɠɟ ɧɚɢɛɨɥɟɟ ɭɞɚɥɟɧɧɵɣ ɨɬ ɜɜɨɞɚ ɫɬɨɹɤ. 

ɋɢɫɬɟɦɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɜ ɬɚɤɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ: 

1) ɉɨ ɚɤɫɨɧɨɦɟɬɪɢɱɟɫɤɨɣ ɫɯɟɦɟ ɧɚɦɟɱɚɟɬɫɹ ɪɚɫɱɟɬɧɨɟ ɧɚɩɪɚɜɥɟ-

ɧɢɟ ɯɨɥɨɞɧɨɣ ɜɨɞɵ; 

2) Ɋɚɫɱɟɬɧɨɟ ɧɚɩɪɚɜɥɟɧɢɟ ɪɚɡɛɢɜɚɟɬɫɹ ɧɚ ɪɚɫɱɟɬɧɵɟ ɭɱɚɫɬɤɢ. 

Ƚɪɚɧɢɰɭ ɭɱɚɫɬɤɨɜ ɧɚɡɧɚɱɚɸɬ ɜ ɬɨɱɤɚɯ ɢɡɦɟɧɟɧɢɹ ɪɚɫɯɨɞɚ, ɬ.ɟ. ɜ ɬɨɱɤɚɯ 

ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɪɚɫɱɟɬɧɨɝɨ ɧɚɩɪɚɜɥɟɧɢɹ ɨɬɜɟɬɜɥɟɧɢɹ ɫɬɨɹɤɨɜ ɢ ɜɨɞɨ-

ɪɚɡɛɨɪɧɨɣ ɚɪɦɚɬɭɪɵ; 

3) Ɉɩɪɟɞɟɥɹɟɬɫɹ ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɧɚ ɤɚɠɞɨɦ ɭɱɚɫɬɤɟ; 

4) ɉɨ ɜɟɥɢɱɢɧɟ qɪɚɫɱ, ɩɨ ɬɚɛɥɢɰɟ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɩɨɞ-

ɛɢɪɚɸɬɫɹ ɞɢɚɦɟɬɪɵ ɧɚ ɪɚɫɱɟɬɧɨɦ ɭɱɚɫɬɤɟ ɬɚɤ, ɱɬɨɛɵ ɫɤɨɪɨɫɬɶ ɛɵɥɚ ɧɟ 

ɛɨɥɟɟ 1,5ɦ/ɫ ɜ ɫɬɨɹɤɚɯ ɢ ɦɚɝɢɫɬɪɚɥɹɯ, ɚ ɜ ɩɨɞɜɨɞɤɚɯ 2,5ɦ/ɫ; 
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5) ɉɨ ɪɚɫɱɟɬɧɨɦɭ ɪɚɫɯɨɞɭ ɢ ɞɢɚɦɟɬɪɭ ɧɚɯɨɞɢɦ ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ 

ɤɚɠɞɨɦ ɭɱɚɫɬɤɟ ɪɚɫɱɟɬɧɨɝɨ ɧɚɩɪɚɜɥɟɧɢɹ; 

6) ɋɪɚɜɧɢɜɚɟɦ ɜɟɥɢɱɢɧɭ ɬɪɟɛɭɟɦɨɝɨ ɫ ɝɚɪɚɧɬɢɪɨɜɚɧɧɵɦ ɧɚɩɨ-

ɪɨɦ ɢ ɩɨɞɛɢɪɚɟɦ ɧɚɫɨɫɵ (ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ). 

Ɋɚɡɦɟɳɟɧɢɟ ɫɚɧɢɬɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɩɪɢɛɨɪɨɜ ɢ ɫɬɨɹɤɨɜ ɩɨɤɚɡɚɧɨ 

ɧɚ ɪɢɫɭɧɤɟ 2. 

 
Ɋɢɫɭɧɨɤ 2 – Ɋɚɡɦɟɳɟɧɢɟ ɫɚɧɢɬɚɪɧɨ – ɬɟɯɧɢɱɟɫɤɢɯ ɩɪɢɛɨɪɨɜ ɢ ɫɬɨɹɤɨɜ 

 

ȼ ɋɉ 30.13330.2012 ɧɚ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɨɟ ɜɨɞɨɫɧɚɛɠɟɧɢɟ 9-ɷɬɚɠɧɨɝɨ 

ɠɢɥɨɝɨ ɡɞɚɧɢɹ ɤɜɚɪɬɢɪɧɨɝɨ ɬɢɩɚ ɫɬɚɧɞɚɪɬɧɨɣ ɫɬɟɩɟɧɢ ɛɥɚɝɨɭɫɬɪɨɣɫɬɜɚ, ɤɜɚɪ-

ɬɢɪɵ ɤɨɬɨɪɨɝɨ ɨɛɨɪɭɞɨɜɚɧɵ ɭɦɵɜɚɥɶɧɢɤɚɦɢ, ɦɨɣɤɚɦɢ, ɭɧɢɬɚɡɚɦɢ, ɜɚɧɧɵɦɢ ɫ 

ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɦɢ ɫɢɫɬɟɦɚɦɢ ɯɨɥɨɞɧɨɝɨ ɢ ɝɨɪɹɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢ ɤɚɧɚɥɢ-

ɡɚɰɢɢ ɭɫɬɚɧɨɜɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɧɨɪɦɵ ɪɚɫɯɨɞɚ ɜɨɞɵ: 

ɇɨɪɦɚ ɪɚɫɯɨɞɚ ɨɛɳɟɣ ɜɨɞɵ (ɫɭɦɦɚ ɯɨɥɨɞɧɨɣ ɢ ɝɨɪɹɱɟɣ) ɜ ɫɭɬɤɢ ɧɚɢ-

ɛɨɥɶɲɟɝɨ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ: 𝑞଴𝐵଴˔˖˕ ൌ. 300 ɥ/(ɫɭɬɱɟɥ); 

ɇɨɪɦɚ ɪɚɫɯɨɞɚ ɯɨɥɨɞɧɨɣ ɜɨɞɵ ɜ ɫɭɬɤɢ ɧɚɢɛɨɥɶɲɟɝɨ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ: 𝑞଴Вଵ˔˖˕ ൌ 180 ɥ/(ɫɭɬɱɟɥ) ; 

ɇɨɪɦɚ ɪɚɫɯɨɞɚ ɝɨɪɹɱɟɣ ɜɨɞɵ ɜ ɫɭɬɤɢ ɧɚɢɛɨɥɶɲɟɝɨ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ: 

q0
Ɍ3
ɫɭɬ. = 120 ɥ/(ɫɭɬɱɟɥ) ; 

ɇɨɪɦɚ ɪɚɫɯɨɞɚ ɨɛɳɟɣ ɜɨɞɵ (ɫɭɦɦɚ ɯɨɥɨɞɧɨɣ ɢ ɝɨɪɹɱɟɣ) ɜ ɫɭɬɤɢ ɫɪɟɞɧɟɝɨ 

ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ: 
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q0
ȼ0
ɫɭɬ. = 250 ɥ/(ɫɭɬɱɟɥ) ; 

ɇɨɪɦɚ ɪɚɫɯɨɞɚ ɯɨɥɨɞɧɨɣ ɜɨɞɵ ɜ ɫɭɬɤɢ ɫɪɟɞɧɟɝɨ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ: 

q0
ȼ1
ɫɭɬ. = 145 ɥ/(ɫɭɬɱɟɥ) ; 

ɇɨɪɦɚ ɪɚɫɯɨɞɚ ɝɨɪɹɱɟɣ ɜɨɞɵ ɜ ɫɭɬɤɢ ɫɪɟɞɧɟɝɨ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ: 

q0
Ɍ3
ɫɭɬ. = 105 ɥ/(ɫɭɬɱɟɥ) ; 

ɇɨɪɦɚ ɪɚɫɯɨɞɚ ɨɛɳɟɣ ɜɨɞɵ (ɫɭɦɦɚ ɯɨɥɨɞɧɨɣ ɢ ɝɨɪɹɱɟɣ) ɜ ɱɚɫ ɧɚɢɛɨɥɶɲɟ-

ɝɨ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ: 

q0
ȼ0
ɫɭɬ. = 15,6 ɥ/(ɱɚɫɱɟɥ) ; 

ɇɨɪɦɚ ɪɚɫɯɨɞɚ ɯɨɥɨɞɧɨɣ ɜɨɞɵ ɜ ɱɚɫ ɧɚɢɛɨɥɶɲɟɝɨ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ: 

q0
ȼ1
ɫɭɬ. = 5,6 ɥ/(ɱɚɫ ɱɟɥ) ; 

ɇɨɪɦɚ ɪɚɫɯɨɞɚ ɝɨɪɹɱɟɣ ɜɨɞɵ ɜ ɱɚɫ ɧɚɢɛɨɥɶɲɟɝɨ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ: 

q0
Ɍ3
ɫɭɬ. = 10 ɥ/(ɱɚɫɱɟɥ) ; 

ɇɨɪɦɚ ɪɚɫɯɨɞɚ ɨɛɳɟɣ ɜɨɞɵ (ɫɭɦɦɚ ɯɨɥɨɞɧɨɣ ɢ ɝɨɪɹɱɟɣ) ɩɪɢɛɨɪɚɦ ɡɚ ɱɚɫ: 

q0
ȼ0
ɫɭɬ. = 300 ɥ/ɱɚɫ; 

ɇɨɪɦɚ ɪɚɫɯɨɞɚ ɯɨɥɨɞɧɨɣ ɜɨɞɵ ɩɪɢɛɨɪɨɦ ɡɚ ɱɚɫ: 

q0
ȼ1
ɫɭɬ. = 200 ɥ/ɱɚɫ; 

ɇɨɪɦɚ ɪɚɫɯɨɞɚ ɝɨɪɹɱɟɣ ɜɨɞɵ ɩɪɢɛɨɪɚɦ ɡɚ ɱɚɫ: 

q0
Ɍ3
ɫɭɬ. = 200 ɥ/ɱɚɫ; 

ɇɨɪɦɚ ɪɚɫɯɨɞɚ ɨɛɳɟɣ ɜɨɞɵ (ɫɭɦɦɚ ɯɨɥɨɞɧɨɣ  ɢ ɝɨɪɹɱɟɣ) ɩɪɢɛɨɪɨɦ ɡɚ ɫɟ-

ɤɭɧɞɭ: 

q0
ȼ0
ɫɭɬ. = 0,3 ɥ/ɫ; 

ɇɨɪɦɚ ɪɚɫɯɨɞɚ ɯɨɥɨɞɧɨɣ ɜɨɞɵ ɩɪɢɛɨɪɨɦ ɡɚ ɫɟɤɭɧɞɭ: 

q0
ȼ1
ɫɟɤ.. = 0,2 ɥ/ɫ 

ɇɨɪɦɚ ɪɚɫɯɨɞɚ ɝɨɪɹɱɟɣ ɜɨɞɵ ɩɪɢɛɨɪɨɦ ɡɚ ɫɟɤɭɧɞɭ: 

q0
Ɍ3
ɫɟɤ.. = 0,2 ɥ/ɫ 

ɉɨɥɢɜ ɡɟɥɟɧɵɯ ɧɚɫɚɠɞɟɧɢɣ ɢ ɭɛɨɪɤɚ ɬɟɪɪɢɬɨɪɢɢ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɞɥɹ 

ɫɥɟɞɭɸɳɢɯ ɷɥɟɦɟɧɬɨɜ ɡɚɫɬɪɨɣɤɢ: 

- ɬɪɚɜɹɧɨɣ ɩɨɤɪɨɜ 300 ɦ2; 

- ɞɨɪɨɝɢ, ɬɪɨɬɭɚɪɵ 1200 ɦ2; 
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- ɡɟɥɟɧɵɟ ɧɚɫɚɠɞɟɧɢɹ, ɝɚɡɨɧɵ 1400 ɦ2. 

ȼ ɋɉ 30.13330.2012 ɩɪɢɥ.3 ɭɫɬɚɧɨɜɥɟɧɵ ɧɨɪɦɵ ɪɚɫɯɨɞɚ ɜɨɞɵ ɜ ɫɭɬɤɢ 

ɧɚɢɛɨɥɶɲɟɝɨ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ ɧɚ ɩɨɥɢɜ ɡɟɥɟɧɵɯ ɧɚɫɚɠɞɟɧɢɣ ɢ ɭɛɨɪɤɭ ɬɟɪɪɢ-

ɬɨɪɢɣ ɡɚɫɬɪɨɣɤɢ: 

- ɬɪɚɜɹɧɨɣ ɩɨɤɪɨɜ 0,003 ɦ3 /(ɦ2ɫɭɬ) ; 

- ɞɨɪɨɝɢ, ɬɪɨɬɭɚɪɵ 0,0005 ɦ3 /(ɦ2 ɫɭɬ) ; 

- ɡɟɥɟɧɵɟ ɧɚɫɚɠɞɟɧɢɹ, ɝɚɡɨɧɵ 0,003 ɦ3 /(ɦ2ɫɭɬ). 

 Ʉɨɥɢɱɟɫɬɜɨ ɠɢɬɟɥɟɣ ɜ ɨɞɧɨɣ (ɤɚɠɞɨɣ) ɤɜɚɪɬɢɪɟ: U0 = 3,1 ɱɟɥ/ɤȼ. Ʉɨɥɢ-

ɱɟɫɬɜɨ ɠɢɬɟɥɟɣ ɜ ɨɞɧɨɦ (ɤɚɠɞɨɦ) ɡɞɚɧɢɢ 

 

0UUU ɞɨɦɡɚɫɬɪ 
                                                                                          (1) 

 

ɱɟɥU ɡɚɫɬɪ 2,1611,352   
 

Ɇɚɤɫɢɦɚɥɶɧɵɟ ɫɭɬɨɱɧɵɟ ɪɚɫɯɨɞɵ ɨɛɳɟɣ, ɯɨɥɨɞɧɨɣ ɢ ɝɨɪɹɱɟɣ ɜɨɞɵ ɧɚ 

ɧɭɠɞɵ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢ ɧɚ ɩɨɥɢɜɤɭ ɬɟɪɪɢɬɨɪɢɢ ɠɢɥɨ-

ɝɨ ɞɨɦɚ. 

ɫɭɬqUɫɭɬqɫɭɬq BBOBO 11
0                                                                        (2) 

 

ɫɭɬqUɫɭɬqɫɭɬq BBB 111
0

1 
                                                                                                                          

(3) 
 

Uɫɭɬqɫɭɬq TT  3
0

3                                                                                       (4) 

                                                                                    

Ƚɞɟ qB11
.- ɫɭɬɨɱɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɩɨɥɢɜɤɭ ɬɟɪɪɢɬɨɪɢɢ ɡɚɫɬɪɨɣɤɢ 

 

          ɫɭɬɦɫɭɬqB /6003,014000005,012000005,0600003,0300 311   
 

ɫɭɬɦɫɭɬɫɭɬqB /36,60/6036060002,161300 30   
 

ɫɭɬɦɫɭɬɥɫɭɬqB /01,35/3501660002,161180 31   
 

ɫɭɬɦɫɭɬɥɫɭɬqɌ /01,35/5161202,161*120 33   
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Ɇɚɤɫɢɦɚɥɶɧɵɟ ɫɭɬɨɱɧɵɟ ɪɚɫɯɨɞɵ ɨɛɳɟɣ, ɯɨɥɨɞɧɨɣ ɢ ɝɨɪɹɱɟɣ ɜɨɞɵ ɧɚ 

ɧɭɠɞɵ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɨɞɧɨɣ (ɤɚɠɞɨɣ) ɤɜɚɪɬɢɪɵ 

 
ɞɨɦBɞɨɦB Uɫɭɬqɫɭɬq 11

0
10                                                                             (5) 

 
ɞɨɦBɞɨɦB Uɫɭɬqɫɭɬq 11

0
11                                                                                     (6) 

 
ɞɨɦɌɞɨɦɌ Uɫɭɬqɫɭɬq 13

0
13                                                                                        (7) 

 

ɫɭɬɦɫɭɬɥɫɭɬq ɞɨɦB /8,322/3228001076300 310   
 

ɫɭɬɦɫɭɬɥɫɭɬq ɞɨɦB /68,193/1936801076180 310   
 

ɫɭɬɦɫɭɬɥɫɭɬq ɞɨɦB /12,129/1291201076120 310    
ɋɪɟɞɧɢɟ ɱɚɫɨɜɵɟ ɪɚɫɯɨɞɵ: 

 

 ,
1000

. ,0

Ɍ
U

ɱɚɫɫɪ ɫɭɬq
q




                                                                                                           

(8)   

 

ɝɞɟ 𝑞଴ ˔˖˕ –ɧɨɪɦɵ ɪɚɫɯɨɞɚ ɜ ɫɭɬɤɢ ɧɚɢɛɨɥɶɲɟɝɨ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ; 

U-ɤɨɥɢɱɟɫɬɜɨ ɠɢɬɟɥɟɣ; 

Ɍ-ɩɟɪɢɨɞ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ; Ɍ=24 ɱɚɫɚ. 

Ⱦɥɹ ɜɫɟɝɨ ɞɨɦɚ ɫɪɟɞɧɢɟ ɱɚɫɨɜɵɟ ɪɚɫɯɨɞɵ: 

 

,/01,2
241000

2,161300
.0 3 ɱɚɫɦɱɚɫɫɪȼq 





 

 

,/2,1
241000

2,161180
.1 3 ɱɚɫɦɱɚɫɫɪȼq 





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ɱɚɫɦɱɚɫɫɪɌq /806,0
241000

2,161120
.3 3





 

 
Ⱦɥɹ ɨɞɧɨɣ ɤɜɚɪɬɢɪɵ ɫɪɟɞɧɢɟ ɱɚɫɨɜɵɟ ɪɚɫɯɨɞɵ 

 

,/038,0
241000
1,3300

.0 3 ɱɚɫɦɱɚɫɫɪȼq 




 

 

,/023,0
241000
1,3180

.1 3 ɱɚɫɦɱɚɫɫɪȼq 




 

 

ɱɚɫɦɱɚɫɫɪɌq /041,0
241000
1,3320

.3 3




 

 

Ɇɚɤɫɢɦɚɥɶɧɵɟ ɫɟɤɭɧɞɧɵɟ ɪɚɫɯɨɞɵ 

 

0max 5 qq c                                                                                                                      (9)               
                                                                                                                           

 

ɝɞɟ  α –ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɜɪɟɦɟɧɧɨɫɬɢ ɪɚɛɨɬɵ ɜɨɞɨɪɚɡɛɨɪɧɵɯ ɬɨɱɟɤ  

 

)( NPf                                                                                                     (10)  

 

ɝɞɟ N-ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɨɪɚɡɛɨɪɧɵɯ ɬɨɱɟɤ 

 

ɞɨɦэɬɫɟɤɤɜɩɪɢɛ nnnnnN  ,                                                                                                                         (11)  

 

ɝɞɟ Ɋ – ɫɟɤɭɧɞɧɚɹ ɜɟɪɨɹɬɧɨɫɬɶ ɞɟɣɫɬɜɢɹ ɫɚɧɢɬɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɩɪɢɛɨɪɨɜ 

 

,
3600

,

o

ɱɚɫo

qN

Uq
P




                                                                                                                (12)   
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ɞɟ q0 – ɧɨɪɦɚ ɪɚɫɯɨɞɚ ɜɨɞɵ ɠɢɬɟɥɟɦ ɜ ɱɚɫ ɧɚɢɛɨɥɶɲɟɝɨ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ; 

Ⱦɥɹ ɜɫɟɝɨ ɞɨɦɚ: 

 
3072416124 ɨɛɳN  

 
3072416124 хɨɥN  

 
2304416123 ɝɨɪN  

 

011,0
3,02083600

2,1616,150 



ȼ

ɫP ,  

 

  
006,0

2,02083600
2,1616,51 



ȼ

ɫP ,  

 

  
,014,0

2,01563600
2,161103 



Ɍ

ɫP

 

 

,925,3)17,33()0108,03072()( 0   BNP  
 

,559,2)82,17()0058,03072()( 1   BNP  
 

,829,3)03,32()0139,02304()( 3   TNP  
 

Ⱦɥɹ ɨɞɧɨɣ ɤɜɚɪɬɢɪɵ: 

 

          
011,0

3,043600
1,36,150 



ȼ

ɫP , 
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006,0

2,043600
1,36,51 



ȼ

ɫP , 

 

         
014,0

2,033600
1,3103 



Ɍ

ɫP

 

 𝛼ሺ𝑁𝑃ሻ஻଴  ൌ 𝛼ሺͶ ∙  Ͳ,Ͳͳͳሻ  ൌ 𝛼ሺͲ,ͲͶͶሻ  ൌ Ͳ,Ͳͳͳ, 

 𝛼ሺ𝑁𝑃ሻ஻ଵ  ൌ 𝛼ሺͶ ∙  Ͳ,ͲͲ͸ሻ ൌ 𝛼ሺͲ,ͲʹͶሻ ൌ Ͳ,ͲͲͷ,  
 𝛼ሺ𝑁𝑃ሻ்ଷ ൌ 𝛼ሺ͵ ∙ Ͳ,ͲͳͶሻ  ൌ 𝛼ሺͲ,Ͳʹͳ͵ሻ  ൌ Ͳ,Ͳͻ͸ 

 

Ɇɚɤɫɢɦɚɥɶɧɵɟ ɫɟɤɭɧɞɧɵɟ ɪɚɫɯɨɞɵ ɞɥɹ ɨɞɧɨɣ ɤɜɚɪɬɢɪɵ 

 

ɫɥq B /89,53,0925,350   
 

ɫɥqB /56,22,0559,251   
 

ɫɥqɌ /83,32,0829,353   

 

Ɇɚɤɫɢɦɚɥɶɧɵɟ ɱɚɫɨɜɵɟ ɪɚɫɯɨɞɵ: 

 

ɱɚɫɱɚɫ qq 0005,0  ,                                                                                                                                              (17) 

 

ɝɞɟ  𝑞଴ ча˔ – ɧɨɪɦɚ ɪɚɫɯɨɞɚ ɜɨɞɵ ɜ ɱɚɫ ɨɞɧɢɦ ɩɪɢɛɨɪɨɦ; 

α – ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɜɪɟɦɟɧɧɨɫɬɢ ɪɚɛɨɬɵ ɜɨɞɨɪɚɡɛɨɪɧɵɯ ɬɨɱɟɤ.  

 

)( NPf ɱɚɫ                                                                                              (18)   

 

ɝɞɟ N- ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɨɪɚɡɛɨɪɧɵɯ ɬɨɱɟɤ; 



18 
 

Ɋɱɚɫ – ɱɚɫɨɜɚɹ ɜɟɪɨɹɬɧɨɫɬɶ ɞɟɣɫɬɜɢɹ ɫɚɧɢɬɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɩɪɢɛɨɪɨɜ ɨɩ-

ɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ  

 

           
ɱɚɫo

ɫ
ɱɚɫ

q

qɊ
P 03600

 ,                                                                                        (19)   

 
ɝɞɟ Ɋɫ – ɜɟɪɨɹɬɧɨɫɬɶ ɞɟɣɫɬɜɢɹ ɫɚɧɢɬɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɩɪɢɛɨɪɨɜ; 

q0 – ɧɨɪɦɚ ɪɚɫɯɨɞɚ ɜɨɞɵ ɜ ɫɟɤɭɧɞɭ ɨɞɧɢɦ ɩɪɢɛɨɪɨɦ. 

 

Ⱦɥɹ ɜɫɟɝɨ ɞɨɦɚ: 

 

,039,0
300

3,03600011,00 


ɱɚɫ
ȼP

 
 

,0216,0
200

2,03600006,01 


ɱɚɫ
ȼP

 
 

,05,0
200

2,03600014,03 


ɱɚɫ
ɌP

 
 
 

,37,10)50,119()0389,03072()( 0   BNP  
 
 

,38,6)21,64()0209,03072()( 1   BNP  
 
 

,06,10)43,115()0501,02304()( 3   TNP  
 

Ɇɚɤɫɢɦɚɥɶɧɵɟ ɱɚɫɨɜɵɟ ɪɚɫɯɨɞɵ ɞɥɹ ɜɫɟɝɨ ɞɨɦɚ 

 

56,1530037,10005,00 ȼ
ɱq ɱɦ /3 . 

 

38,620038,6005,01 ȼ
ɱq ɱɦ /3 . 
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   06,1020006,10005,03 Ɍ
ɱq  ɱɦ /3 .  

Ⱦɥɹ ɨɞɧɨɣ ɤɜɚɪɬɢɪɵ 

 

,039,0
300

3,03600011,00 


ɱɚɫ
ȼP

 
 

,0144,0
200

2,03600006,01 


ɱɚɫ
ȼP

 
 

05,0
200

2,03600014,03 


ɱɚɫ
ɌP

 
 

61,0300405,0005,00 ȼ
ɱq  ɱɦ /3 . 

 

32,0200322,0005,01 ȼ
ɱq  ɱɦ /3 . 

 

40,0200399,0005,03 Ɍ
ɱq ɱɦ /3 .  

Ɇɚɤɫɢɦɚɥɶɧɵɟ ɱɚɫɨɜɵɟ ɪɚɫɯɨɞɵ ɞɥɹ ɨɞɧɨɣ ɤɜɚɪɬɢɪɵ 

 

61,0300*405,0*005,00 ȼ
ɱq  ɱɦ /3 . 

 

32,0200*322,0*005,01 ȼ
ɱq  ɱɦ /3 . 

 

40,0200*399,0*005,03 Ɍ
ɱq  ɱɦ /3 . 

 

Ɋɚɫɯɨɞɵ ɜɨɞɵ ɜ ɫɢɫɬɟɦɚɯ ɯɨɥɨɞɧɨɝɨ ɢ ɝɨɪɹɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɩɪɟɞɫɬɚɜ-

ɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1. 
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Ɍɚɛɥɢɰɚ 1 – Ɋɚɫɯɨɞɵ ɜɨɞɵ ɜ ɫɢɫɬɟɦɚɯ ɯɨɥɨɞɧɨɝɨ ɢ ɝɨɪɹɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ 
 

ɋɢɫɬɟɦɚ 
 

 
qɫɭɬ, 

ɦ3/ɫɭɬ 

   
qɫɪ.ɱɚɫ, 
ɦ3/ɱɚɫ 

 
qmax ɱ, 
ɦ3/ɱɚɫ 

 
qmax c, 
ɥ/ɫ 

Ⱦɥɹ ɜɫɟɝɨ ɞɨɦɚ 
ȼ0 60,36 2,01 28,8 3,56 

ȼ1 35 1, 2 10,7 1,34 

Ɍ3 19,34 0,808 27 3,31 

                                                                            Ⱦɥɹ ɨɞɧɨɣ ɤɜɚɪɬɢɪɵ 

ȼ0 0,93 0,048 0,075 0,011 

ȼ1 0,55 0,023 0,015 0,005 

Ɍ3 0,37 0,041 0,05 0,09 

 

3 ɋɢɫɬɟɦɚ ɯɨɥɨɞɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢя 
3.1 ɋɯɟɦɚ ɫɢɫɬɟɦɵ ɯɨɥɨɞɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢя 
 
ɑɬɨɛɵ ɭɦɟɧɶɲɢɬɶ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɢ ɤɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ, ɫɢɫɬɟɦɚ ɯɨ-

ɥɨɞɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɨɛɴɟɞɢɧɟɧɧɚɹ ɯɨɡɹɣɫɬɜɟɧɧɨ-

ɩɨɥɢɜɨɱɧɚɹ. 

Ɍɪɟɛɭɟɦɵɣ ɧɚɩɨɪ ɜ ɫɢɫɬɟɦɟ ɯɨɥɨɞɧɨɝɨ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɨɝɨ ɜɨɞɨ-

ɫɧɚɛɠɟɧɢɹ ɨɪɢɟɧɬɢɪɨɜɨɱɧɨ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 

),1(410  эɬɬɪ nH                                                                                (20) 

 

ɇɬɪ = 253 + 3,1 ∙ (9 – 1) + 1 – 248,4 =30,4 ɦ. 

 

Ⱦɥɹ ɩɨɞɚɱɢ ɜɨɞɵ ɧɚ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɵɟ  ɧɭɠɞɵ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɡɞɚ-

ɧɢɢ ɫɢɫɬɟɦɚ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɩɨɞɚɸɳɚɹ ɜɨɞɭ ɜ ɫɚɧɢ-

ɬɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɟ ɩɪɢɛɨɪɵ, ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɠɢɥɨɦ ɞɨɦɟ  ɢ ɨɛɫɥɭɠɢɜɚɸɳɢɟ 

162 ɱɟɥɨɜɟɤɚ. 
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ɉɪɨɟɤɬɨɦ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɨɞɢɧ ɜɜɨɞ ɜɨɞɨɩɪɨɜɨɞɚ d 90ɦɦ ɨɬ ɜɨɞɨɩɪɨ-

ɜɨɞɧɨɣ ɫɟɬɢ, ɬɨɱɤɚ ɩɨɞɤɥɸɱɟɧɢɹ - ɫɭɳɟɫɬɜɭɸɳɢɣ ɤɨɥɨɞɟɰ ɧɚ ɜɨɞɨɩɪɨɜɨɞɟ 

ɞɢɚɦɟɬɪɨɦ 150ɦɦ. Ƚɚɪɚɧɬɢɪɨɜɚɧɧɵɣ ɧɚɩɨɪ ɜ ɬɨɱɤɟ ɩɨɞɤɥɸɱɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 

15ɦ. 

ɇɚ ɜɜɨɞɟ ɜ ɡɞɚɧɢɟ ɩɪɟɞɭɫɦɨɬɪɟɧ ɜɨɞɨɦɟɪɧɵɣ ɭɡɟɥ ɫ ɨɛɜɨɞɧɨɣ ɥɢɧɢɟɣ. 

Ɂɞɚɧɢɟ ɨɛɨɪɭɞɨɜɚɧɨ ɧɚɪɭɠɧɵɦɢ ɩɨɥɢɜɨɱɧɵɦɢ ɤɪɚɧɚɦɢ d 25ɦɦ ɞɥɹ ɩɨɥɢɜɚ ɡɟ-

ɥёɧɵɯ ɧɚɫɚɠɞɟɧɢɣ ɢ ɚɫɮɚɥɶɬɨɜɵɯ ɩɨɤɪɵɬɢɣ. ȼ ɦɭɫɨɪɨɤɚɦɟɪɚɯ ɩɪɟɞɭɫɦɨɬɪɟɧɚ 

ɭɫɬɚɧɨɜɤɚ ɫɩɪɢɧɤɥɟɪɧɵɯ ɨɪɨɫɢɬɟɥɟɣ (t=72°ɋ) ɢ ɩɨɥɢɜɨɱɧɵɯ ɤɪɚɧɨɜ ɫ ɩɨɞɜɨɞ-

ɤɨɣ ɯɨɥɨɞɧɨɣ ɢ ɝɨɪɹɱɟɣ ɜɨɞɵ, ɬɪɭɛɨɩɪɨɜɨɞɵ ɜ ɦɭɫɨɪɨɤɚɦɟɪɟ ɢɡɨɥɢɪɨɜɚɧɵ ɧɟ-

ɝɨɪɸɱɢɦ ɭɬɟɩɥɢɬɟɥɟɦ ɎɊɉ-1 ɩɨ ȽɈɋɌ 22546-77. ȼ ɤɚɠɞɨɣ ɤɜɚɪɬɢɪɟ ɢ ɜ ɩɨɦɟ-

ɳɟɧɢɢ ɤɨɧɞɨɦɢɧɢɭɦɚ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɫɱёɬɱɢɤɢ ɪɚɫɯɨɞɚ ɜɨɞɵ ɋɏȼ-15. Ⱦɥɹ 

ɜɧɭɬɪɢɤɜɚɪɬɢɪɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɭɫɬɪɨɣɫɬɜɨ ɨɬɞɟɥɶɧɵɯ ɤɪɚ-

ɧɨɜ ɧɚ ɜɨɞɨɩɪɨɜɨɞɧɨɣ ɬɪɭɛɟ ɩɨɫɥɟ ɫɱёɬɱɢɤɚ ɪɚɫɯɨɞɚ ɜɨɞɵ ɫ ɩɨɫɬɨɹɧɧɵɦ ɩɪɢ-

ɫɨɟɞɢɧɟɧɢɟɦ ɲɥɚɧɝɚ (ɲɬɭɰɟɪɧɨɟ ɫɨɟɞɢɧɟɧɢɟ), ɨɛɨɪɭɞɨɜɚɧɧɵɦ ɪɚɫɩɵɥɢɬɟɥɟɦ ɫ 

ɡɚɩɨɪɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ. Ɍɪɭɛɨɩɪɨɜɨɞɵ, ɩɪɨɤɥɚɞɵɜɚɟɦɵɟ ɜ ɬɟɯ.ɩɨɞɩɨɥɶɟ ɬɟɩɥɨ-

ɢɡɨɥɢɬɭɸɬɫɹ. Ⱦɥɹ ɞɢɚɦɟɬɪɨɜ 15-20ɦɦ ɲɧɭɪɨɦ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɦ ɢɡ ɦɢɧɟ-

ɪɚɥɶɧɨɣ ɜɚɬɵ ɜ ɨɩɥёɬɤɟ ɢɡ ɧɢɬɢ ɫɬɟɤɥɹɧɧɨɣ ɬɨɥɳɢɧɨɣ 30ɦɦ ɦɚɪɤɢ 250 Ɍɍ 36-

1695-79. Ⱦɥɹ ɞɢɚɦɟɬɪɨɜ 25ɦɦ ɢ ɛɨɥɟɟ – ɤɨɧɫɬɪɭɤɰɢɟɣ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɨɣ ɩɨɥ-

ɧɨɫɛɨɪɧɨɣ ɄɌɉ ɢɡ ɦɢɧɟɪɚɥɨɜɚɬɧɵɯ ɩɥɢɬ ɧɚ ɫɢɧɬɟɬɢɱɟɫɤɨɦ ɫɜɹɡɭɸɳɟɦ ɬɨɥɳɢ-

ɧɨɣ 40ɦɦ. ɉɨɤɪɨɜɧɨɣ ɫɥɨɣ - ɫɬɟɤɥɨɩɥɚɫɬɢɤ ɪɭɥɨɧɢɪɨɜɚɧɧɵɣ ɊɋɌ Ɍɍ 6-11-

145.01-85. 

ɋɢɫɬɟɦɚ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɦɨɧɬɢɪɭɟɬɫɹ ɢɡ ɫɬɚɥɶ-

ɧɵɯ ɷɥɟɤɬɪɨɫɜɚɪɧɵɯ ɬɪɭɛ ɩɨ ȽɈɋɌ 10704-91, ɩɨɤɜɚɪɬɢɪɧɵɟ ɝɪɟɛёɧɤɢ ɢɡ ɩɨɥɢ-

ɩɪɨɩɢɥɟɧɨɜɵɯ ɧɚɩɨɪɧɵɯ ɬɪɭɛ PN20 ɩɨ ȽɈɋɌ Ɋ 52134-2003, ɬɚɤ ɤɚɤ ɨɧɢ ɥɟɝɤɨ 

ɦɨɧɬɢɪɭɸɬɫɹ ɢ ɢɦɟɸɬ ɧɟɛɨɥɶɲɨɣ ɜɟɫ.  

Ⱦɨɫɬɨɢɧɫɬɜɚɦɢ ɬɪɭɛ  ȽɈɋɌ 10704-91 ɹɜɥɹɸɬɫɹ: ɧɢɡɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩ-

ɥɨɜɨɝɨ ɪɚɫɲɢɪɟɧɢɹ. Ʌɢɧɟɣɧɨɟ ɭɞɥɢɧɟɧɢɟ ɫɬɚɥɶɧɨɣ ɬɪɭɛɵ ɩɪɢɦɟɪɧɨ ɜ 20 ɪɚɡ 

ɦɟɧɶɲɟ, ɱɟɦ ɬɪɭɛɵ ɢɡ ɫɲɢɬɨɝɨ ɩɨɥɢɷɬɢɥɟɧɚ. Ɍɚɤ ɠɟ ɦɨɠɧɨ ɨɬɦɟɬɢɬɶ ɢɯ ɦɟɧɶ-

ɲɭɸ ɫɬɨɢɦɨɫɬɶ, ɨɬɧɨɫɢɬɟɥɶɧɨ ɚɧɚɥɨɝɨɜ.  
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Ⱦɥɹ ɡɚɳɢɬɵ ɨɬ ɤɨɪɪɨɡɢɢ ɷɥɟɤɬɪɨɫɜɚɪɧɵɟ ɬɪɭɛɵ (ɯɨɥɨɞɧɨɝɨ ɢ ɝɨɪɹɱɟɝɨ 

ɜɨɞɨɫɧɚɛɠɟɧɢɹ) ɨɤɪɚɫɢɬɶ ɦɚɫɥɹɧɨɣ ɤɪɚɫɤɨɣ ɡɚ 2 ɪɚɡɚ ɩɨ ɝɪɭɧɬɨɜɤɟ ȽɎ-21 

(ȽɈɋɌ25129-82). 

Ⱦɥɹ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɩɪɨɦɵɜɤɢ ɦɭɫɨɪɨɩɪɨɜɨɞɚ ɜ ɬɟɯ. ɩɨɦɟɳɟɧɢɢ 

ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɩɨɞɜɨɞɤɚ ɯɨɥɨɞɧɨɣ ɢ ɝɨɪɹɱɟɣ ɜɨɞɵ ɤ ɨɱɢɫɬɧɨɦɭ ɭɫɬɪɨɣɫɬɜɭ ɫɨ 

ɫɪɟɞɫɬɜɨɦ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɬɭɲɟɧɢɹ ɜɨɡɦɨɠɧɨɝɨ ɩɨɠɚɪɚ ɜ ɫɬɜɨɥɟ. 

ɗɥɟɤɬɪɨɫɜɚɪɧɵɟ ɬɪɭɛɵ ɜ ɬɟɩɥɨɜɨɣ ɢɡɨɥɹɰɢɢ ɨɤɪɚɫɢɬɶ ɤɪɚɫɧɨɣ ɨɪɝɚɧɨɫɢ-

ɥɢɤɚɬɧɨɣ Ɉɋ-51-03 ɫ ɨɬɜɟɪɞɢɬɟɥɟɦ (ɟɫɬɟɫɬɜɟɧɧɚɹ ɫɭɲɤɚ) ɜ 4 ɫɥɨɹ (Ɍɍ 84-725-

83). 

Ʉɪɟɩɥɟɧɢɟ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɩɪɨɤɥɚɞɵɜɚɟɦɵɯ ɩɨɞ ɩɨɬɨɥɤɨɦ ɩɨɞɜɚɥɚ, ɨɫɭ-

ɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɩɨɞɜɟɫɧɵɯ ɨɩɨɪ. 

Ɉɬɫɟɤɚɸɳɭɸ ɚɪɦɚɬɭɪɭ ɧɚ ɫɬɨɹɤɚɯ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɭɫɬɚɧɨɜɢɬɶ ɧɚ ɜɪɟɡɤɚɯ 

ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɲɚɪɨɜɵɯ ɤɪɚɧɨɜ ɫɨ ɫɥɢɜɨɦ. ɉɨɞɜɨɞɤɚ ɜɨɞɵ ɤ ɫɦɵɜɧɵɦ ɛɨɱɤɚɦ 

ɭɧɢɬɚɡɨɜ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɦɟɬɚɥɥɨɲɥɚɧɝɨɦ ɞɢɚɦɟɬɪɨɦ 15ɦɦ, l=400ɦɦ. 

 

3.2 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɢɫɬɟɦɵ ɯɨɥɨɞɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢя. 
3.2.1 ȼɨɞɨɪɚɡɛɨɪɧɚя ɚɪɦɚɬɭɪɚ ɫɢɫɬɟɦɵ ɯɨɥɨɞɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢя. 

 
Ʉ ɜɨɞɨɪɚɡɛɨɪɧɨɣ ɚɪɦɚɬɭɪɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɩɨɞɜɨɞ ɯɨɥɨɞɧɨɣ ɜɨɞɵ ɩɨ 

ɬɪɭɛɟ ɢɡ ɫɲɢɬɨɝɨ ɩɨɥɢɷɬɢɥɟɧɚ ȽɈɋɌ Ɋ 52134-2003 ɞɢɚɦɟɬɪɨɦ 20×2,0 ɦɦ. 

ɇɚ ɜɜɨɞɟ ɜ ɤɚɠɞɭɸ ɤɜɚɪɬɢɪɭ ɩɟɪɟɞ ɫɱɟɬɱɢɤɨɦ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɡɚɩɨɪɧɵɟ 

ɚɪɦɚɬɭɪɵ ɧɚ ɝɨɪɹɱɭɸ ɢ ɯɨɥɨɞɧɭɸ ɜɨɞɭ ɞɢɚɦɟɬɪɨɦ 15 ɦɦ ɮɢɪɦɵ Giacomini. Ɍɚɤ 

ɠɟ ɜ ɤɜɚɪɬɢɪɟ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɩɨɞɤɥɸɱɟɧɢɟ ɞɥɹ ɫɬɢɪɚɥɶɧɨɣ ɦɚɲɢɧɵ – ɲɚɪɨɜɵɣ 

ɤɪɚɧ ɞɢɚɦɟɬɪɨɦ 20 ɦɦ.  

ȼ ɤɜɚɪɬɢɪɟ ɩɪɟɞɭɫɦɨɬɪɟɧ ɪɭɤɚɜ ɞɥɹ ɩɟɪɜɢɱɧɨɝɨ ɜɧɭɬɪɟɧɧɟɝɨ ɩɨɠɚɪɨɬɭ-

ɲɟɧɢɹ.   

Ⱦɥɹ ɩɨɥɢɜɤɢ ɡɟɥɟɧɵɯ ɧɚɫɚɠɞɟɧɢɣ, ɭɛɨɪɤɢ ɬɟɪɪɢɬɨɪɢɢ ɜ ɩɨɞɜɚɥɟ ɡɞɚɧɢɹ ɜ 

ɧɢɲɚɯ ɜ ɧɚɪɭɠɧɵɯ ɫɬɟɧɚɯ ɡɞɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧɨ ɞɜɚ ɩɨɥɢɜɨɱɧɵɯ ɤɪɚɧɚ. 

 

3.2.2 ȼɧɭɬɪɢɤɜɚɪɬɚɥɶɧɚя ɫɟɬɶ ɫɢɫɬɟɦɵ ɯɨɥɨɞɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢя. 
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ȼɨɞɨɫɧɚɛɠɟɧɢɟ ɡɚɫɬɪɨɣɤɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɬ ɝɨɪɨɞɫɤɨɣ ɜɨɞɨɩɪɨɜɨɞɧɨɣ 

ɫɟɬɢ ɞɢɚɦɟɬɪɨɦ 150 ɦɦ. Ɍɪɚɫɫɢɪɨɜɤɚ ɜɧɭɬɪɢɤɜɚɪɬɚɥɶɧɨɣ ɫɟɬɢ ɯɨɥɨɞɧɨɝɨ ɜɨɞɨ-

ɩɪɨɜɨɞɚ ɩɨɤɚɡɚɧɚ ɧɚ ɝɟɧɩɥɚɧɟ ɡɚɫɬɪɨɣɤɢ, ɜɜɨɞ ɜ ɡɞɚɧɢɟ ɫ ɩɪɢɜɹɡɤɨɣ ɤ ɟɝɨ ɨɫɹɦ 

ɩɨɤɚɡɚɧ ɧɚ ɩɥɚɧɟ ɩɨɞɜɚɥɚ ɡɞɚɧɢɹ. 

ȼɧɭɬɪɢɤɜɚɪɬɚɥɶɧɚɹ ɜɨɞɨɩɪɨɜɨɞɧɚɹ ɫɟɬɶ ɜɵɩɨɥɧɟɧɚ ɢɡ ɬɪɭɛ ȽɈɋɌ 18599-

2001 ɞɢɚɦɟɬɪɨɦ 90 ɦɦ. Ɍɚɤ ɤɚɤ ɞɚɧɧɵɟ ɬɪɭɛɵ ɹɜɥɹɸɬɫɹ ɩɨɥɢɷɬɢɥɟɧɨɜɵɦɢ, ɩɪɢ 

ɢɯ ɩɪɨɤɥɚɞɤɟ ɩɨɞ ɞɨɪɨɝɨɣ ɞɥɹ ɢɯ ɥɭɱɲɟɣ ɡɚɳɢɬɵ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɝɢɥɶɡɚ ɞɢɚ-

ɦɟɬɪɨɦ 159ɦɦ ȽɈɋɌ 10704-91. 

Ɍɪɭɛɨɩɪɨɜɨɞɵ ɩɪɨɤɥɚɞɵɜɚɸɬɫɹ ɧɢɠɟ ɝɥɭɛɢɧɵ ɩɪɨɦɟɪɡɚɧɢɹ ɧɚ 0,5 ɦ. ɗɬɨ 

ɩɨɡɜɨɥɹɟɬ ɡɚɳɢɬɢɬɶ ɬɪɭɛɵ ɨɬ ɞɟɮɨɪɦɚɰɢɢ ɢ ɨɬ ɧɢɡɤɢɯ ɬɟɦɩɟɪɚɬɭɪ. ȼɧɭɬɪɢ-

ɤɜɚɪɬɚɥɶɧɚɹ ɜɨɞɨɩɪɨɜɨɞɧɚɹ ɫɟɬɶ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɚ ɩɨɞ ɭɤɥɨɧɨɦ 0,002 ɦ, ɱɬɨɛɵ 

ɨɛɟɫɩɟɱɢɬɶ ɞɨɫɬɚɜɤɭ ɜɨɞɵ ɫɚɦɨɬɟɤɨɦ. 

 

3.2.3 ȼɧɭɬɪɟɧɧяя ɜɨɞɨɩɪɨɜɨɞɧɚя ɫɟɬɶ ɯɨɥɨɞɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢя. 
 

ɏɨɥɨɞɧɨɟ ɜɨɞɨɫɧɚɛɠɟɧɢɟ ɡɞɚɧɢɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɬ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 

ɜɧɭɬɪɢɤɜɚɪɬɚɥɶɧɨɣ ɜɨɞɨɩɪɨɜɨɞɧɨɣ ɫɟɬɢ ɡɚɫɬɪɨɣɤɢ. 

ȼɧɭɬɪɟɧɧɹɹ ɫɟɬɶ ɫɢɫɬɟɦɵ ɯɨɥɨɞɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɫ 

ɨɞɧɢɦ ɜɜɨɞɨɦ, ɜ ɩɨɞɜɚɥɟ ɡɞɚɧɢɹ ɜɨɞɚ ɩɪɨɯɨɞɢɬ ɜɨɞɨɦɟɪɧɵɣ ɭɡɟɥ, ɩɨɫɥɟ ɤɨɬɨɪɨ-

ɝɨ ɩɨɫɬɭɩɚɟɬ ɜ ɂɌɉ ɢ ɞɚɥɟɟ ɜ ɬɭɩɢɤɨɜɭɸ ɦɚɝɢɫɬɪɚɥɶ. ɉɨ ɦɚɝɢɫɬɪɚɥɢ ɜ ɩɨɞɜɚɥɟ 

ɜɨɞɚ ɩɨɞɚɟɬɫɹ ɤ ɜɨɞɨɪɚɡɛɨɪɧɵɦ ɫɬɨɹɤɚɦ ɞɢɚɦɟɬɪɨɦ 32 ɦɦ ɢ ɤ ɩɨɥɢɜɨɱɧɨɦɭ 

ɤɪɚɧɭ ɞɢɚɦɟɬɪɨɦ 25 ɦɦ. Ɇɚɝɢɫɬɪɚɥɢ ɜ ɩɨɞɜɚɥɟ ɩɪɨɤɥɚɞɵɜɚɬɶ ɫ ɭɤɥɨɧɨɦ 0,002 

ɦɟɬɪɚ ɜ ɫɬɨɪɨɧɭ ɜɜɨɞɚ, ɞɥɹ ɜɨɡɦɨɠɧɨɫɬɢ ɨɩɭɫɬɨɲɟɧɢɹ ɫɢɫɬɟɦɵ ɩɪɢ ɚɜɚɪɢɢ. ɉɨ 

ɜɨɞɨɪɚɡɛɨɪɧɵɦ ɫɬɨɹɤɚɦ ɞɢɚɦɟɬɪɨɦ 32 ɦɦ ɱɟɪɟɡ ɤɜɚɪɬɢɪɧɵɟ ɨɬɜɟɬɜɥɟɧɢɹ ɨɬ 

ɫɬɨɹɤɨɜ ɞɢɚɦɟɬɪɨɦ 25 ɦɦ ɩɨ ɤɜɚɪɬɢɪɧɵɦ ɩɨɞɜɨɞɤɚɦ ɞɢɚɦɟɬɪɨɦ 20×2,0 ɦɦ ɜɨɞɚ 

ɩɨɫɬɭɩɚɟɬ ɤ ɤɜɚɪɬɢɪɧɵɦ ɜɨɞɨɪɚɡɛɨɪɧɵɦ ɩɪɢɛɨɪɚɦ. 

ɋɨɟɞɢɧɟɧɢɟ ɫɬɚɥɶɧɵɯ ɬɪɭɛ ɦɟɠɞɭ ɫɨɛɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɟɢɦɭɳɟɫɬɜɟɧ-

ɧɨ ɫ ɩɨɦɨɳɶɸ ɪɟɡɶɛɨɜɵɯ ɫɨɟɞɢɧɟɧɢɣ. ɋɜɚɪɤɚ ɞɨɩɭɫɤɚɟɬɫɹ ɬɨɥɶɤɨ ɜ ɬɟɯ ɫɥɭɱɚɹɯ, 

ɤɨɝɞɚ ɞɪɭɝɢɟ ɜɢɞɵ ɫɨɟɞɢɧɟɧɢɣ ɧɟɜɨɡɦɨɠɧɵ. 
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ɉɪɢɫɨɟɞɢɧɟɧɢɟ ɤ ɬɪɭɛɨɩɪɨɜɨɞɧɨɣ ɚɪɦɚɬɭɪɟ ɢ ɨɛɨɪɭɞɨɜɚɧɢɸ ɜɵɩɨɥɧɹɟɬɫɹ 

ɬɨɥɶɤɨ ɫ ɩɨɦɨɳɶɸ ɮɥɚɧɰɟɜɵɯ ɫɨɟɞɢɧɟɧɢɣ ɢ, ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ, ɪɟɡɶɛɨɜɵɯ. 

ɋɨɟɞɢɧɟɧɢɟ ɫɬɚɥɶɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɫ ɩɨɥɢɷɬɢɥɟɧɨɜɵɦɢ ɬɪɭɛɨɩɪɨɜɨɞɚ-

ɦɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɜɬɭɥɨɤ ɩɨɞ ɮɥɚɧɟɰ, ɨɞɟɜɚɟɦɵɯ ɧɚ ɝɥɚɞɤɢɣ ɤɨɧɟɰ 

ɩɨɥɢɷɬɢɥɟɧɨɜɨɣ ɬɪɭɛɵ. ɇɚ ɜɬɭɥɤɭ ɩɨɞ ɮɥɚɧɟɰ ɧɚɞɟɜɚɟɬɫɹ ɫɬɚɥɶɧɨɣ ɮɥɚɧɟɰ, ɤɨ-

ɬɨɪɵɣ ɫɨɟɞɢɧɹɟɬɫɹ ɫ ɮɥɚɧɰɟɦ, ɩɪɢɜɚɪɟɧɧɵɦ ɤ ɫɬɚɥɶɧɨɣ ɬɪɭɛɟ. 

ɉɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɤɪɟɩɥɟɧɢɟ ɜɫɟɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɜ ɧɟɨɛɯɨɞɢɦɵɯ ɦɟɫɬɚɯ 

ɤ ɫɬɪɨɢɬɟɥɶɧɵɦ ɤɨɧɫɬɪɭɤɰɢɹɦ. Ʉɪɟɩɥɟɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɯɨɦɭɬɨɜ, 

ɤɪɨɧɲɬɟɣɧɨɜ, ɩɨɞɜɟɫɨɤ, ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɨɩɨɪ. 

ɉɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɭɫɬɚɧɨɜɤɚ ɜ ɧɟɨɛɯɨɞɢɦɵɯ ɦɟɫɬɚɯ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ 

ɬɪɭɛɨɩɪɨɜɨɞɧɨɣ ɚɪɦɚɬɭɪɵ: ɡɚɞɜɢɠɤɢ, ɜɟɧɬɢɥɢ, ɲɚɪɨɜɵɟ ɤɪɚɧɵ ɢ ɬ.ɩ. 

Ⱦɥɹ ɢɡɦɟɪɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɢɫɩɨɥɶɡɨɜɚɧɧɨɣ ɜɨɞɵ ɜ ɫɢɫɬɟɦɟ ɭɫɬɚɧɚɜɥɢɜɚ-

ɸɬɫɹ ɜɨɞɨɦɟɪɧɵɟ ɭɡɥɵ ɜ ɩɨɞɜɚɥɟ ɧɚ ɜɜɨɞɟ ɜɨɞɨɩɪɨɜɨɞɚ ɜ ɡɞɚɧɢɟ ɢ ɤɜɚɪɬɢɪɧɵɟ 

ɜɨɞɨɦɟɪɧɵɟ ɭɡɥɵ ɧɚ ɨɬɜɟɬɜɥɟɧɢɹɯ ɨɬ ɜɨɞɨɪɚɡɛɨɪɧɵɯ ɫɬɨɹɤɨɜ ɜ ɤɚɠɞɭɸ ɤɜɚɪɬɢ-

ɪɭ. 

 

3.2.4. ȼɨɞɨɦɟɪɧɵɟ ɭɡɥɵ ɜ ɫɢɫɬɟɦɟ ɯɨɥɨɞɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢя. 

 
Ⱦɥɹ ɨɛɳɟɝɨ ɭɱɟɬɚ ɤɨɥɢɱɟɫɬɜɚ ɯɨɥɨɞɧɨɣ ɜɨɞɵ, ɤɨɬɨɪɨɟ ɩɨɬɪɟɛɥɹɟɬ ɜɟɫɶ 

ɞɨɦ, ɜ ɬɟɯɧɢɱɟɫɤɨɦ ɩɨɦɟɳɟɧɢɢ ɤɚɠɞɨɝɨ ɞɨɦɚ ɧɚ ɜɜɨɞɟ ɯɨɥɨɞɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟ-

ɧɢɹ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜɨɞɨɦɟɪɧɵɣ ɭɡɟɥ. ȼ ɞɚɧɧɨɦ ɩɪɨɟɤɬɟ ɜɨɞɨɦɟɪɧɵɣ ɭɡɟɥ ɫɨ-

ɫɬɨɢɬ ɢɡ ɫɱɟɬɱɢɤɚ, ɮɢɥɶɬɪɚ ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ ɮɥɚɧɰɟɜɨɝɨ, ɨɛɜɨɞɧɨɣ ɥɢɧɢɢ ɡɚ ɡɚ-

ɩɨɪɧɨɣ ɚɪɦɚɬɭɪɨɣ, ɬɟɪɦɨɦɟɬɪɨɦ ɢ ɬɞ.  

ɉɪɨɢɡɜɨɞɹɬ ɦɨɧɬɚɠ ɤɨɧɫɬɪɭɤɰɢɢ ɜ ɬɟɩɥɨɦ ɢ ɫɭɯɨɦ ɩɨɦɟɳɟɧɢɢ. Ɇɟɫɬɨɧɚ-

ɯɨɠɞɟɧɢɟ ɞɨɥɠɧɨ ɛɵɬɶ ɞɨɫɬɭɩɧɵɦ ɞɥɹ ɫɴɟɦɚ ɩɨɤɚɡɚɧɢɣ, ɤɨɧɬɪɨɥɹ ɰɟɥɨɫɬɧɨɫɬɢ 

ɩɥɨɦɛ ɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ. 

Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɩɪɚɜɢɥɶɧɵɯ ɩɨɤɚɡɚɧɢɣ ɜ ɤɪɵɥɶɱɚɬɵɯ ɦɨɞɟɥɹɯ ɫ ɞɢɚɦɟɬ-

ɪɚɦɢ 15-40 ɦɦ ɬɪɟɛɭɟɬɫɹ ɨɛɟɫɩɟɱɢɬɶ ɩɪɹɦɨɣ ɭɱɚɫɬɨɤ ɫɢɫɬɟɦɵ ɫ ɞɥɢɧɨɣ, ɪɚɜɧɨɣ 

ɧɟ ɦɟɧɟɟ 6-8 ɞɢɚɦɟɬɪɚɦ ɬɪɭɛɵ; ɩɪɢ ɭɫɬɚɧɨɜɤɟ ɬɭɪɛɢɧɧɵɯ ɜɨɞɨɦɟɪɨɜ ɫ ɞɢɚɦɟɬ-

ɪɚɦɢ ɩɪɨɯɨɞɚ 50-150 ɦɦ - ɩɪɨɦɟɠɭɬɨɤ ɫ ɞɥɢɧɨɣ, ɪɚɜɧɨɣ 8-10 ɞɢɚɦɟɬɪɚɦ ɬɪɭɛɵ 
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ɞɨ ɭɡɥɚ ɭɱɟɬɚ ɢ ɧɟ ɦɟɧɟɟ ɩɹɬɢ ɞɢɦɟɬɪɚɦ ɡɚ ɧɢɦ ɞɨ ɦɟɫɬɚ ɭɫɬɚɧɨɜɤɢ ɞɨɦɨɜɨɣ ɡɚ-

ɞɜɢɠɤɢ. 

Ʉɪɵɥɶɱɚɬɵɟ ɩɪɢɛɨɪɵ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɭɱɚɫɬɤɨɜ ɫ 

ɪɟɡɶɛɨɜɵɦ ɫɨɟɞɢɧɟɧɢɟɦ, ɚ ɬɭɪɛɢɧɧɵɟ ɦɨɝɭɬ ɭɫɬɚɧɚɜɥɢɜɚɬɶɫɹ ɧɚ ɥɸɛɵɯ ɭɱɚɫɬ-

ɤɚɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɩɪɢ ɩɨɦɨɳɢ ɮɥɚɧɰɟɜɵɯ ɫɨɟɞɢɧɟɧɢɣ. Ⱦɢɚɦɟɬɪɵ ɬɪɭɛ ɩɪɹ-

ɦɵɯ ɭɱɚɫɬɤɨɜ ɞɨ ɢ ɩɨɫɥɟ ɜɨɞɨɦɟɪɚ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɞɢɚɦɟɬɪɭ ɩɪɨɯɨɞɚ 

ɜɨɞɨɦɟɪɚ. ɉɪɢɫɨɟɞɢɧɹɸɬ ɜɨɞɨɦɟɪɵ ɤ ɬɪɭɛɨɩɪɨɜɨɞɚɦ ɛɨɥɶɲɟɝɨ ɞɢɚɦɟɬɪɚ ɤɨ-

ɧɭɫɧɵɦɢ ɩɟɪɟɯɨɞɚɦɢ, ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ ɡɚ ɩɪɟɞɟɥɚɦɢ ɩɪɹɦɨɥɢɧɟɣɧɵɯ ɧɨɪɦɚ-

ɬɢɜɧɵɯ ɭɱɚɫɬɤɨɜ. 

ɉɪɢɛɨɪɵ ɪɚɫɩɨɥɚɝɚɸɬ ɧɚ ɜɵɫɨɬɟ 0,3-1 ɦ ɨɬ ɭɪɨɜɧɹ ɩɨɥɚ, ɧɚ ɠɟɫɬɤɨ ɡɚɤɪɟ-

ɩɥɟɧɧɵɯ ɤɪɨɧɲɬɟɣɧɚɯ ɜ ɫɬɟɧɟ ɢɥɢ ɧɚ ɫɬɨɥɛɢɤɚɯ ɢɡ ɤɢɪɩɢɱɚ; ɨɞɢɧ ɢɡ ɤɪɨɧɲɬɟɣ-

ɧɨɜ ɞɨɥɠɟɧ ɧɚɯɨɞɢɬɶɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɨɞ ɤɨɧɫɬɪɭɤɰɢɟɣ. Ƚɨɪɢɡɨɧɬɚɥɶɧɨɟ 

ɩɨɥɨɠɟɧɢɟ ɩɪɨɜɟɪɹɸɬ ɩɨ ɭɪɨɜɧɸ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɭɫɬɚɧɨɜɨɱɧɨɣ ɪɟɣɤɢ ɩɪɢ 

ɭɫɬɪɨɣɫɬɜɟ ɨɫɧɨɜɚɧɢɹ ɩɨɞ ɨɛɨɪɭɞɨɜɚɧɢɟ. Ɋɟɤɨɦɟɧɞɭɟɦɨɟ ɦɢɧɢɦɚɥɶɧɨɟ ɪɚɫ-

ɫɬɨɹɧɢɟ ɨɬ ɩɪɢɛɨɪɚ ɞɨ ɛɥɢɠɚɣɲɟɣ ɫɬɟɧɵ – ɧɟ ɦɟɧɟɟ 400-450 ɦɦ. ɍɪɨɜɟɧɶ ɨɫɢ ɭ 

ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɨɣ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɦɚɝɢɫɬɪɚɥɢ – 800-1400 ɦɦ. 

Ⱦɥɹ ɡɚɳɢɬɵ ɨɬ ɜɦɟɲɚɬɟɥɶɫɬɜɚ ɜ ɪɚɛɨɬɭ ɭɫɬɪɨɣɫɬɜɚ, ɢɡɦɟɧɟɧɢɹ ɩɨɤɚɡɚɧɢɣ 

ɫɱɟɬɱɢɤɚ,  ɩɪɨɜɨɞɢɬɫɹ ɨɩɥɨɦɛɢɪɨɜɤɚ. ɉɨɞɥɟɠɚɳɢɟ ɨɩɥɨɦɛɢɪɨɜɚɧɢɸ ɷɥɟɦɟɧɬɵ 

ɜɨɞɨɦɟɪɧɨɝɨ ɩɪɢɛɨɪɚ ɞɨɥɠɧɵ ɢɦɟɬɶ ɬɚɤ ɧɚɡɵɜɚɟɦɵɟ «ɭɲɤɢ» ɫ ɨɬɜɟɪɫɬɢɹɦɢ ɞɥɹ 

ɩɪɨɜɨɥɨɤɢ. ɇɚ ɩɨɫɥɟɞɧɟɦ ɷɬɚɩɟ ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɩɪɢɛɨɪ ɨɩɪɟɫɫɨɜɵɜɚɸɬ, ɩɪɨ-

ɦɵɜɚɸɬ, ɛɭɞɟɬ ɩɪɨɛɵ ɜɨɞɵ ɧɚ ɯɢɦɢɱɟɫɤɢɣ ɢ ɛɚɤɬɟɪɢɨɥɨɝɢɱɟɫɤɢɣ ɚɧɚɥɢɡ. ɋɯɟɦɚ 

ɜɨɞɨɦɟɪɚ ɢɡɨɛɪɚɠɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.  
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Ɋɢɫɭɧɨɤ 2 – ɋɯɟɦɚ ɜɨɞɨɦɟɪɧɨɝɨ ɭɡɥɚ 
 

ȼ ɞɚɧɧɵɣ ɜɨɞɨɦɟɪɧɵɣ ɭɡɟɥ ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɜɨɞɨɫɱɟɬɱɢɤ ȼɋɄɆ 90-32. 

ɋɱɟɬɱɢɤɢ ɜɨɞɵ ȼɋɄɆ 90-32 ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɨɛɴɟɦɚ ɫɟɬɟɜɨɣ ɜɨ-

ɞɵ ɩɨ ɋɇɢɉ 2.04.07 ɢ ɩɢɬɶɟɜɨɣ ɜɨɞɵ ɩɨ ȽɈɋɌ Ɋ 51232, ɩɪɨɬɟɤɚɸɳɟɣ ɜ ɩɨ-

ɞɚɸɳɢɯ ɢɥɢ ɨɛɪɚɬɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɚɯ ɡɚɤɪɵɬɵɯ ɢɥɢ ɨɬɤɪɵɬɵɯ ɫɢɫɬɟɦ ɬɟɩɥɨ-

ɫɧɚɛɠɟɧɢɹ, ɫɢɫɬɟɦɚɯ ɯɨɥɨɞɧɨɝɨ ɢ ɝɨɪɹɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɜ ɞɢɚɩɚɡɨɧɟ ɬɟɦɩɟ-

ɪɚɬɭɪ ɨɬ 5 ɞɨ 120°ɋ ɩɪɢ ɞɚɜɥɟɧɢɢ ɧɟ ɛɨɥɟɟ 1,0 Ɇɉɚ. ɋɱɟɬɱɢɤɢ ɢɦɟɸɬ ɫɱɟɬɧɵɣ 

ɦɟɯɚɧɢɡɦ ɫ ɪɨɥɢɤɨɜɵɦ ɢ ɫɬɪɟɥɨɱɧɵɦɢ ɭɤɚɡɚɬɟɥɹɦɢ, ɩɨɤɚɡɵɜɚɸɳɢɦɢ ɢɡɦɟɪɟɧ-

ɧɵɣ ɨɛɴɟɦ ɜ ɦ3 ɢ ɟɝɨ ɞɨɥɹɯ. ɉɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɤɪɵɥɱɚɬɵɯ ɫɱɟɬɱɢɤɨɜ ɨɫɧɨɜɚɧ 

ɧɚ ɢɡɦɟɪɟɧɢɢ ɱɢɫɥɚ ɨɛɨɪɨɬɨɜ ɤɪɵɥɶɱɚɬɤɢ, ɜɪɚɳɚɸɳɟɣɫɹ ɫɨ ɫɤɨɪɨɫɬɶɸ, ɩɪɨ-

ɩɨɪɰɢɨɧɚɥɶɧɨɣ ɪɚɫɯɨɞɭ ɜɨɞɵ, ɩɪɨɬɟɤɚɸɳɟɣ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ. 

Ʉɨɧɫɬɪɭɤɬɢɜɧɨ ɫɱɟɬɱɢɤ ɫɨɫɬɨɢɬ ɢɡ ɤɨɪɩɭɫɚ ɫ ɮɢɥɶɬɪɨɦ, ɢɡɦɟɪɢɬɟɥɶɧɨɣ 

ɤɚɦɟɪɵ ɢ ɫɱɟɬɧɨɝɨ ɦɟɯɚɧɢɡɦɚ, ɪɚɡɦɟɳɟɧɧɨɝɨ ɜ ɫɬɚɤɚɧɟ ɢɡ ɧɟɦɚɝɧɢɬɧɨɝɨ ɦɚɬɟ-

ɪɢɚɥɚ. 

ȼɨɞɨɫɱɟɬɱɢɤɢ ȼɋɄɆ ɨɬɧɨɫɹɬɫɹ ɤ ɬɚɤ ɧɚɡɵɜɚɟɦɨɦɭ " ɦɧɨɝɨɫɬɪɭɣɧɨɦɭ" 

ɬɢɩɭ ɩɪɢɛɨɪɨɜ, ɤɨɝɞɚ ɜɨɞɚ ɩɨɩɚɞɚɟɬ ɧɚ ɤɪɵɥɶɱɚɬɤɭ ɱɟɪɟɡ ɨɬɜɟɪɫɬɢɹ ɜ ɧɚɩɪɚɜ-

ɥɹɸɳɟɣ, ɜ ɤɨɬɨɪɨɣ ɧɚɯɨɞɢɬɫɹ ɫɚɦɚ ɤɪɵɥɶɱɚɬɤɚ. ɗɬɨ ɩɨɜɵɲɚɟɬ ɬɨɱɧɨɫɬɶ ɢɡɦɟ-

ɪɟɧɢɣ, ɚ ɬɚɤɠɟ ɧɚɞɟɠɧɨɫɬɶ ɜɨɞɨɦɟɪɚ. ɋɱɟɬɱɢɤɢ ɜɨɞɵ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɭɫɬɚ-

ɧɨɜɤɢ ɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ ɭɱɚɫɬɤɟ ɬɪɭɛɨɩɪɨɜɨɞɚ ɫ ɩɪɹɦɵɦ ɭɱɚɫɬɤɨɦ 5 Ⱦɭ ɞɨ 

ɫɱɟɬɱɢɤɚ ɢ 2 Ⱦɭ ɩɨɫɥɟ ɫɱɟɬɱɢɤɚ (Ⱦɭ - ɞɢɚɦɟɬɪ ɭɫɥɨɜɧɨɝɨ ɩɪɨɯɨɞɚ). 

ɋɱɟɬɱɢɤɢ ɜɨɞɵ ɦɨɝɭɬ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɵ ɧɚ ɜɟɪɬɢɤɚɥɶɧɨɦ ɭɱɚɫɬɤɟ ɬɪɭɛɨ-

ɩɪɨɜɨɞɚ. ɉɪɢ ɷɬɨɦ ɨɧɢ ɪɚɛɨɬɚɸɬ ɜ ɞɢɚɩɚɡɨɧɟ ɪɚɫɯɨɞɨɜ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦɭ 

ɤɥɚɫɫɭ Ⱥ.;  

 Ⱦɨɫɬɨɢɧɫɬɜɚɦɢ ɞɚɧɧɨɝɨ ɫɱɟɬɱɢɤɚ ɹɜɥɹɸɬɫɹ: ɦɟɠɩɪɨɜɟɪɨɱɧɵɣ ɢɧɬɟɪɜɚɥ 6 

ɥɟɬ, ɧɚɞɟɠɧɨɫɬɶ, ɫɨɯɪɚɧɟɧɢɟ ɡɚɹɜɥɟɧɧɵɯ ɦɟɬɪɨɥɨɝɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɧɚ 

ɩɪɨɬɹɠɟɧɢɢ ɜɫɟɝɨ ɫɪɨɤɚ ɫɥɭɠɛɵ ɞɚɠɟ, ɧɟ ɬɪɟɛɭɟɬ ɩɪɨɤɥɚɞɤɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟ-

ɬɟɣ, ɜɵɫɨɤɚɹ ɩɟɪɟɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɩɨ ɪɚɫɯɨɞɭ ɢ ɞɚɜɥɟɧɢɸ, ɜɪɚɳɚɟɬɫɹ ɧɚ 

350 ɝɪɚɞɭɫɨɜ, ɦɚɥɚɹ ɩɨɬɟɪɹ ɞɚɜɥɟɧɢɹ, ɦɢɧɢɦɚɥɶɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɭɫɬɚɧɨɜɤɭ ɢ 
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ɷɤɫɩɥɭɚɬɚɰɢɸ, ɧɚɞɟɠɧɚɹ ɤɨɧɫɬɪɭɤɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɧɟɲɧɟɝɨ ɦɚɝɧɢɬɧɨɝɨ ɜɨɡ-

ɞɟɣɫɬɜɢɹ, ɭɫɢɥɟɧɧɵɟ ɩɨɞɲɢɩɧɢɤɢ, ɫɪɨɤ ɫɥɭɠɛɵ ɧɟ ɦɟɧɟɟ 12 ɥɟɬ.  ɋɯɟɦɚ ɜɨɞɨ-

ɫɱɟɬɱɢɤɚ ȼɋɄɆ 90-32 ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 3. 

 
 

 
 
 
 
 
 
 

 
 
 

 
Ɋɢɫɭɧɨɤ 3 - ɋɯɟɦɚ ɜɨɞɨɫɱɟɬɱɢɤɚ ȼɋɄɆ 90-32 

 

3.4 Ɋɚɫɱɟɬ ɫɟɬɢ ɯɨɥɨɞɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢя 
 
ɐɟɥɶɸ ɪɚɫɱɟɬɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɫɭɦɦɵ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɩɨɬɟɪɶ ɜ 

ɫɢɫɬɟɦɟ ɯɨɥɨɞɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ. ɋ ɩɨɦɨɳɶɸ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ ɨɩɪɟɞɟɥɹ-

ɟɬɫɹ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɭɫɬɚɧɨɜɤɢ ɩɪɢɛɨɪɨɜ ɩɨɜɵɲɚɸɳɢɯ ɞɚɜɥɟɧɢɟ ɜ ɫɢɫɬɟɦɟ ɯɨ-

ɥɨɞɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɟɫɥɢ ɧɚɩɨɪ ɩɪɟɞɨɫɬɚɜɥɹɟɦɵɣ ɝɨɪɨɞɫɤɨɣ ɫɟɬɶɸ ɨɤɚɠɟɬ-

ɫɹ ɧɟɞɨɫɬɚɬɨɱɧɵɦ.  

ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɚɫɱɟɬɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɯɨɥɨɞɧɨɣ ɜɨɞɵ 

ɧɚ ɭɱɚɫɬɤɟ, ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɨɝɨ ɦɵ ɨɩɪɟɞɟɥɹɟɦ ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɜɨɞɵ ɜ ɬɪɭɛɟ ɢ 

ɩɨɞɛɢɪɚɟɦ ɩɨɞɯɨɞɹɳɢɣ ɞɢɚɦɟɬɪ ɬɪɭɛɵ, ɱɬɨɛɵ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɟ ɜɵ-

ɫɨɤɚɹ ɢɥɢ ɧɚɨɛɨɪɨɬ ɧɢɡɤɚɹ ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɧɟ ɪɚɡɪɭɲɚɥɢ ɬɪɭɛɵ.  

Ɋɚɫɱɟɬ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɨɬ ɫɚɦɨɝɨ ɞɚɥɶɧɟɝɨ ɜɨɞɨɪɚɡɛɨɪɧɨɝɨ ɩɪɢɛɨɪɚ - ɞɢɤ-

ɬɭɸɳɟɝɨ ɩɪɢɛɨɪɵ. ȼ ɯɨɞɟ ɪɚɫɱɟɬɚ ɫɬɨɹɤɢ ɢ ɦɚɝɢɫɬɪɚɥɢ ɪɚɡɛɢɜɚɸɬɫɹ ɧɚ ɭɱɚɫɬɤɢ 

ɢ ɧɭɦɟɪɭɸɬɫɹ ɜ ɨɛɪɚɬɧɨɦ ɩɨɪɹɞɤɟ ɨɬ ɞɢɤɬɭɸɳɟɝɨ ɩɪɢɛɨɪɚ. Ⱦɚɥɟɟ ɩɪɨɢɫɯɨɞɢɬ 

ɩɨɞɫɱɟɬ ɩɪɢɛɨɪɨɜ ɧɚ ɤɨɧɤɪɟɬɧɨɦ ɭɱɚɫɬɤɟ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɜɟɪɨɹɬɧɨɫɬɶ ɢɯ ɞɟɣɫɬ-
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ɜɢɹ. ɇɚ ɨɫɧɨɜɚɧɢɢ ɷɬɢɯ ɞɚɧɧɵɯ ɩɪɨɢɫɯɨɞɢɬ ɜɵɱɢɫɥɟɧɢɟ ɪɚɫɱɟɬɧɨɝɨ ɪɚɫɯɨɞɚ ɯɨ-

ɥɨɞɧɨɣ ɜɨɞɵ. Ⱦɚɧɧɵɟ ɪɚɫɱɟɬɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2. 
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Ɍɚɛɥɢɰɚ 2 – Ɋɚɫɱɟɬ ɫɟɬɢ ɫɢɫɬɟɦɵ ɯɨɥɨɞɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ 
 

ɍɱɚɫɬɨɤ 

 

L,ɦ 

 

N, ɲɬ 

 

Ɋȼ1 

 

NP 

 

α 

 

q0,ɥ/ɫ 

 

qɪɚɫɱ, ɥ/ɫ 

 

d, ɦɦ 

 

ν, ɦ/ɫ 

ɉɨɬɟɪɢ ɧɚɩɨɪɚ  

і і*L, ɦ 

1-2 3,8 3 0,014 0,21 0,21 0,18 0,189 20 0,36 0,0191 0,07258 

2-3 3,1 8 0,014 0,27 0,27 0,18 0,243 25 0,47 0,0312 0,09672 

3-4 3,1 12 0,014 0,307 0,307 0,18 0,2763 25 0,50 0,0336 0,10445 

4-5 3,1 16 0,014 0,338 0,338 0,18 0,3042 25 0,56 0,0434 0,13454 

5-6 3,1 20 0,014 0,367 0,367 0,18 0,3303 25 0,61 0,0477 0,14799 

6-7 3,1 24 0,014 0,394 0,394 0,18 0,3546 25 0,65 0,0575 0,17825 

7-8 3,1 28 0,014 0,42 0,42 0,18 0,378 32 0,687 0,0621 0,19251 

8-9 3,1 32 0,014 0,448 0,448 0,18 0,4032 32 0,42 0,0175 0,5425 

9-10 10,1 68 0,014 0,616 0,616 0,18 0,5544 32 0,57 0,024 0,24303 

10-11 1 104 0,014 0,756 0,756 0,18 0,6804 40 0,56 0,0246 0,0246 

11-12 2,4 106 0,014 0,764 0,764 0,18 0,6876 50 0,32 0,0661 0,15877 

12-13 1,7 107 0,014 0,779 0,779 0,18 0,7011 50 0,33 0,0681 0,11577 

13-14 4,2 143 0,014 0,894 0,894 0,18 0,8046 65 0,23 0,0262 0,11004 

14-15 0,9 179 0,014 1,021 1,021 0,18 0,9189 65 0,26 0,0323 0,2907 

15-16 6,2 208 0,014 1,12 1,12 0,18 1,008 80 0,2 0,0164 0,10168 

16-17 3,6 208 0,014 1,12 1,12 0,18 1,008 80 0,2 0,0164 0,5904 

17-ȼɭ 3,4 208 0,014 1,12 1,12 0,18 1,008 80 0,2 0,0164 0,5576 

ȼɭ-ȼɜɨɞ 9,5 208 0,014 1,12 1,12 0,18 1,008 80 0,2 0,0164 0,1558 

  3,74 
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3.5 Ɋɚɫɱɟɬ ɜɨɞɨɦɟɪɧɵɯ ɭɡɥɨɜ ɜ ɫɢɫɬɟɦɟ ɯɨɥɨɞɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢя ɧɚ 
ɩɪɨɩɭɫɤ ɯɨɡяɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɵɯ ɪɚɫɯɨɞɨɜ 

 
Ʉɜɚɪɬɢɪɧɵɟ ɜɨɞɨɦɟɪɵ ɩɨɞɛɢɪɚɸɬɫɹ ɧɚ ɫɪɟɞɧɢɣ ɱɚɫɨɜɨɣ ɪɚɫɯɨɞ ɨɞɧɨɣ 

ɤɜɚɪɬɢɪɵ qB1ɫɪ.ɱɚɫ.ɤɜ = 0,023 ɦ3/ɱɚɫ ɢ ɩɪɨɜɟɪɹɸɬɫɹ ɧɚ ɩɪɨɩɭɫɤ ɦɚɤɫɢɦɚɥɶɧɨɝɨ 

ɫɟɤɭɧɞɧɨɝɨ ɪɚɫɯɨɞɚ  qȼ1ɤɜ. = 0,005 ɥ/ɫ. ɉɪɢɧɢɦɚɟɬɫɹ ɤɪɵɥɶɱɚɬɵɣ ɜɨɞɨɦɟɪ ɞɢɚ-

ɦɟɬɪɨɦ 15 ɦɦ ɋɏȼ-15 ɤɥɚɫɫ Ⱥ. 

ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɤɜɚɪɬɢɪɧɨɦ ɜɨɞɨɦɟɪɟ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɫɟɤɭɧɞɧɨɦ 

ɪɚɫɯɨɞɟ ɧɟ ɩɪɟɜɵɲɚɸɬ ɞɨɩɭɫɬɢɦɨɝɨ ɡɧɚɱɟɧɢɹ (ɞɥɹ ɤɪɵɥɶɱɚɬɵɯ ɫɱɟɬɱɢɤɨɜ ɞɨ-

ɩɭɫɬɢɦɵ ɩɨɬɟɪɢ ɞɨ 5,0ɦ), ɩɨɷɬɨɦɭ ɨɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɜɨɞɨɦɟɪ ɞɢɚɦɟɬ-

ɪɨɦ 15 ɦɦ. 

ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɦɟɪɟ ɧɚ ɜɜɨɞɟ ɜ ɡɞɚɧɢɟ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɫɟɤɭɧɞ-
ɧɨɦ ɪɚɫɯɨɞɟ: 

 
21)(* B

ɜɨɞ qSH   
 

ɝɞɟ S – ɝɢɞɪɚɜɥɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɜɨɞɨɫɱɟɬɱɢɤɚ; 

q
ȼ1 – ɦɚɤɫɢɦɚɥɶɧɵɣ ɫɟɤɭɧɞɧɵɣ ɪɚɫɯɨɞ. 

 
0,53,234,13,1 2 ɦH ɜɨɞ  .ɦ  

 

ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɦɟɪɟ ɧɚ ɜɜɨɞɟ ɜ ɡɞɚɧɢɟ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɫɟɤɭɧɞ-

ɧɨɦ ɪɚɫɯɨɞɟ ɧɟ ɩɪɢɜɵɲɚɸɬ ɞɨɩɭɫɬɢɦɨɝɨ ɡɧɚɱɟɧɢɹ (ɞɥɹ ɤɪɵɥɶɱɚɬɵɯ ɫɱɟɬɱɢɤɨɜ 

ɞɨɩɭɫɬɢɦɵ ɩɨɬɟɪɢ ɞɨ 5,0 ɦ), ɩɨɷɬɨɦɭ ɨɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɬɫɹ ɤ ɭɫɬɚɧɨɜɤɟ 

ɤɪɵɥɶɱɚɬɵɣ ɜɨɞɨɦɟɪ ɞɢɚɦɟɬɪɨɦ 32 ɦɦ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɵɛɢɪɚɟɦ ɫɱɟɬɱɢɤ ȼɋɄɆ 90, ɞɢɚɦɟɬɪɨɦ ɭɫɥɨɜɧɨɝɨ ɩɪɨ-

ɯɨɞɚ 32 ɦɦ, ɬɨɝɞɚ ɝɢɞɪɚɜɥɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɱɟɬɱɢɤɚ S = 1,3 ɦ/(ɥ/ɫ)2. 

ȼɨɞɨɩɪɨɜɨɞɧɚɹ ɫɟɬɶ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ ɞɜɢɠɟɧɢɹ ɜɨɞɵ ɨɬ 

ɞɢɤɬɭɸɳɟɝɨ ɪɚɫɱɟɬɧɨɝɨ ɜɨɞɨɪɚɡɛɨɪɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɧɚ ɫɬɨɹɤɟ ɋɬȼ6-6 ɞɨ ɜɜɨɞɚ. 

ɤɜɚɪɬɢɪɚɯ, ɜ ɤɚɠɞɨɣ ɢɡ ɤɨɬɨɪɵɯ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɫɱɟɬɱɢɤ ɧɚ ɯɨɥɨɞɧɭɸ ɢ ɝɨɪɹ-

ɱɭɸ ɜɨɞɭ. Ɋɚɫɱɟɬɧɵɟ ɪɚɫɯɨɞɵ ɞɥɹ ɤɚɠɞɨɝɨ ɭɱɚɫɬɤɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

ɋɉ 30.13330.2012 Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 2.04.01-85. 
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ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɩɨ ɞɥɢɧɟ ɫɨɫɬɚɜɥɹɸɬ 3,1ɞɥH ɦ. Ɇɟɫɬɧɵɟ ɩɨɬɟɪɢ ɧɚɩɨɪɚ 

ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 

 .26,03,1*2,02,0 ɦHH ɞɥɦ                                                                                 (21) 

 
.26,03,12,0 ɦHɦ   

 

Ɍɪɟɛɭɟɦɵɣ ɧɚɩɨɪ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ  

 

ɜɜɫɜɦɫwɝɟɨɦɬɪ hhhhhHH  ,                                                           (22) 

 

ɝɞɟ ɇ ɝɟɨɦ – ɝɟɨɦɟɬɪɢɱɟɫɤɚɹ ɜɵɫɨɬɚ ɩɨɞɴёɦɚ ɜɨɞɵ; 

hw – ɩɨɬɟɪɹ ɧɚɩɨɪɚ ɧɚ ɜɨɞɨɫɱёɬɱɢɤɟ, ɦ; 

 ∑h – ɫɭɦɦɚ ɩɨɬɟɪɶ ɧɚɩɨɪɚ ɩɨ ɞɥɢɧɟ, ɦ; 

hɦɫ – ɦɟɫɬɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ, ɦ; 

hɫɜ – ɫɜɨɛɨɞɧɵɣ ɧɚɩɨɪ, ɦ; 

hɜɜ – ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɜɜɨɞɟ, ɦ. 

 

             Hɬɪ = 28+0,7+3,74+2,16+0.26+2 = 34,4 ɦ. 

 

3.6 ɉɨɞɛɨɪ ɨɛщɟɣ ɞɥя ɫɢɫɬɟɦ ɯɨɥɨɞɧɨɝɨ ɢ ɝɨɪяɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢя 

ɯɨɡяɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɨɣ ɩɨɜɵɫɢɬɟɥɶɧɨɣ ɧɚɫɨɫɧɨɣ ɭɫɬɚɧɨɜɤɢ 
 
Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ɞɚɜɥɟɧɢɹ ɜ ɫɢɫɬɟɦɚɯ ɯɨɥɨɞɧɨɝɨ ɢ ɝɨɪɹɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟ-

ɧɢɹ ɜ ɂɌɉ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɨɛɳɚɹ ɞɥɹ ɷɬɢɯ ɫɢɫɬɟɦ ɩɨɜɵɫɢɬɟɥɶɧɚɹ ɧɚɫɨɫɧɚɹ ɭɫ-

ɬɚɧɨɜɤɚ. Ɉɧɚ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ ɬɪɭɛɨɩɪɨɜɨɞɟ ɯɨɥɨɞɧɨɝɨ ɜɨɞɨɩɪɨɜɨɞɚ ɩɟɪɟɞ 

ɨɬɜɟɬɜɥɟɧɢɟɦ ɨɬ ɧɟɝɨ ɜ ɫɢɫɬɟɦɭ ɝɨɪɹɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ. Ɉɧɚ ɞɨɥɠɧɚ ɨɛɟɫɩɟ-

ɱɢɬɶ ɬɪɟɛɭɟɦɵɟ ɪɚɫɯɨɞɵ ɢ ɧɚɩɨɪɵ ɜ ɫɢɫɬɟɦɚɯ ɯɨɥɨɞɧɨɝɨ ɢ ɝɨɪɹɱɟɝɨ ɜɨɞɨɫɧɚɛ-

ɠɟɧɢɹ. 
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ɉɨɜɵɫɢɬɟɥɶɧɵɟ ɧɚɫɨɫɵ ɩɨɞɛɢɪɚɟɦ ɧɚ ɨɛɳɢɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɫɟɤɭɧɞɧɵɣ 

ɪɚɫɯɨɞ ɜɨɞɵ ɜɫɟɣ ɡɚɫɬɪɨɣɤɢ. .4,34 ɦHɬɪ   

ɇɚɩɨɪ, ɤɨɬɨɪɵɣ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɬɶ ɧɚɫɨɫɧɚɹ ɭɫɬɚɧɨɜɤɚ ɜ ɫɢɫɬɟɦɟ ɯɨɡɹɣ-

ɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɨɝɨ ɯɨɥɨɞɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ: 

 

ɇɧɚɫ = ɇɬɪȼ1
 - ɇɝɚɪȼ0

,
                                                                                                                                       (23)   

                                                                                                     

ɇɧɚɫ  = 34,4 - 15 = 19,4 ɦ. 

 

ɇɚɫɨɫɧɚɹ ɭɫɬɚɧɨɜɤɚ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɞɚɜɥɟɧɢɹ ɯɨɥɨɞɧɨɣ 

ɜɨɞɵ, ɤɨɬɨɪɚɹ ɩɨɫɬɭɩɚɟɬ ɜ ɂɌɉ. 

ɉɨ ɜɵɱɢɫɥɟɧɧɨɦɭ ɇɧɚɫ ɩɨɞɛɢɪɚɟɦ ɨɛɳɭɸ ɞɥɹ ɫɢɫɬɟɦ ɯɨɥɨɞɧɨɝɨ ɢ ɝɨɪɹ-

ɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɭɸ ɩɨɜɵɫɢɬɟɥɶɧɭɸ ɧɚɫɨɫɧɭɸ ɭɫɬɚ-

ɧɨɜɤɭ Wilo-Comfort COR-2 MVI 403/SKw-EB-R ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 

Q=3.73ɦ3/ɱ, H=25 ɦ. Ʉɨɦɩɥɟɤɬɧɚɹ ɭɫɬɚɧɨɜɤɚ ɫ 2-ɦɹ ɩɚɪɚɥɥɟɥɶɧɨ ɭɫɬɚɧɨɜɥɟɧ-

ɧɵɦɢ ɧɚɫɨɫɚɦɢ Multivert MVI403. ɂɡɨɛɪɚɠɟɧɢɟ ɧɚɫɨɫɚ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 5. 

 

 

 

 
Ɋɢɫɭɧɨɤ 5 – ɇɚɫɨɫ Multivert MVI 403 
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Ɇɧɨɝɨɫɬɭɩɟɧɱɚɬɵɣ ɧɨɪɦɚɥɶɧɨɜɫɚɫɵɜɚɸɳɢɣ ɜɟɪɬɢɤɚɥɶɧɵɣ ɜɵɫɨɤɨɧɚɩɨɪ-

ɧɵɣ ɰɟɧɬɪɨɛɟɠɧɵɣ ɧɚɫɨɫ ɥɢɧɟɣɧɨɝɨ ɬɢɩɚ. Ɉɫɧɨɜɧɵɦ ɟɝɨ ɩɪɟɢɦɭɳɟɫɬɜɨɦ ɹɜɥɹ-

ɟɬɫɹ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɤɨɪɪɨɡɢɢ, ɱɬɨ ɜɚɠɧɨ ɜ ɫɢɫɬɟɦɟ ɩɢɬɶɟɜɨɝɨ ɯɨɥɨɞɧɨɝɨ ɜɨɞɨ-

ɫɧɚɛɠɟɧɢɹ. ɇɚɫɨɫɵ ɫɨɛɪɚɧɧɵɦɢ ɧɚ ɨɛɳɟɣ ɨɰɢɧɤɨɜɚɧɧɨɣ ɪɚɦɟ. Ɍɪɭɛɧɚɹ ɨɛɜɹɡɤɚ 

ɢɡ ɧɟɪɠɚɜɟɸɳɟɣ ɫɬɚɥɢ. Ʉɚɛɟɥɶɧɚɹ ɪɚɡɜɨɞɤɚ. Ɇɟɦɛɪɚɧɧɵɣ ɛɚɤ 8ɥ/PN16, ɞɚɬɱɢɤ 

ɞɚɜɥɟɧɢɹ ɭɫɬɚɧɨɜɥɟɧɵ ɫ ɧɚɩɨɪɧɨɣ ɫɬɨɪɨɧɵ ɬɪɭɛɨɩɪɨɜɨɞɚ. ɉɪɢɛɨɪ ɭɩɪɚɜɥɟɧɢɹ 

SK-712/W ɞɥɹ ɤɨɧɬɪɨɥɹ ɢ ɡɚɳɢɬɵ ɧɚɫɨɫɨɜ, ɩɨɞɞɟɪɠɚɧɢɹ ɡɚɞɚɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɜ 

ɫɢɫɬɟɦɟ ɜɨɞɨɫɧɚɛɠɟɧɢɹ. ȼɧɭɬɪɢ ɩɪɢɛɨɪɚ ɧɚ ɤɚɠɞɵɣ ɧɚɫɨɫ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɨɬ-

ɞɟɥɶɧɵɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɱɚɫɬɨɬɵ.  

ɂɡɨɛɪɚɠɟɧɢɟ Wilo-Comfort COR-2 MVI 403/SKw-EB-R ɧɚɯɨɞɢɬɫɹ ɧɚ ɪɢ-

ɫɭɧɤɟ 4. 

 
Ɋɢɫɭɧɨɤ 4 – ɉɨɜɵɫɢɬɟɥɶɧɚɹ ɧɚɫɨɫɧɚɹ ɭɫɬɚɧɨɜɤɚ Wilo-Comfort COR-2 MVI 

403/SKw-EB-R 

 

Ɍɟɯɧɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɩɨɞɨɛɪɚɧɧɨɣ ɞɥɹ ɫɢɫɬɟɦ ɯɨɥɨɞɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ 

ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɨɣ ɩɨɜɵɫɢɬɟɥɶɧɨɣ ɧɚɫɨɫɧɨɣ ɭɫɬɚɧɨɜɤɢ Wilo-Comfort COR-

2 MVI 403/SKw-EB-R, ɢ ɝɪɚɮɢɤɨɦ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɩɨɞɨɛɪɚɧɧɨɣ ɨɛɳɟɣ ɞɥɹ 

ɫɢɫɬɟɦ ɯɨɥɨɞɧɨɝɨ ɢ ɝɨɪɹɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɨɣ ɩɨɜɵɫɢ-

ɬɟɥɶɧɨɣ ɧɚɫɨɫɧɨɣ ɭɫɬɚɧɨɜɤɢ Wilo-Comfort COR-2 MVI 403/SKw-EB-R ɩɪɟɞ-

ɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 5 . 
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Ɋɢɫɭɧɨɤ 5 - Ƚɪɚɮɢɤ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɧɚɫɨɫɧɨɣ ɭɫɬɚɧɨɜɤɢ Wilo-

Comfort COR-2 MVI 403/SKw-EB-R 

 

Ⱦɨɫɬɨɢɧɫɬɜɚɦɢ ɞɚɧɧɨɣ ɧɚɫɨɫɧɨɣ ɭɫɬɚɧɨɜɤɢ ɹɜɥɹɟɬɫɹ ɧɚɫɨɫɵ ɭɫɬɨɣɱɢɜɵɟ 

ɤ ɤɨɪɪɨɡɢɢ, ɫɤɨɥɶɡɹɳɟɟ ɬɨɪɰɟɜɨɟ ɭɩɥɨɬɧɟɧɢɟ ɧɚɫɨɫɨɜ, ɨɬɫɭɬɫɬɜɢɟ ɝɢɞɪɨɭɞɚɪɨɜ 

ɜ ɫɢɫɬɟɦɟ, ɧɚɥɢɱɢɟ ɤɨɧɬɪɨɣɥɥɟɪɚ ɫ ɷɤɪɚɧɨɦ,  ɚɜɬɨɦɚɬɢɱɟɫɤɚɹ ɫɢɝɧɚɥɢɡɚɰɢɹ ɨ 

ɩɨɥɨɦɤɚɯ ɞɥɹ ɤɚɠɞɨɝɨ ɧɚɫɨɫɚ.  

 

4. ɋɢɫɬɟɦɚ ɝɨɪяɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢя 
 

Ⱦɥɹ ɩɨɞɜɨɞɚ ɤ ɜɨɞɨɪɚɡɛɨɪɧɵɦ ɩɪɢɛɨɪɚɦ ɝɨɪɹɱɟɣ ɜɨɞɵ ɧɟɨɛɯɨɞɢɦɨ ɭɫɬ-

ɪɨɣɫɬɜɨ ɫɢɫɬɟɦɵ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɨɝɨ ɝɨɪɹɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ. 

Ƚɨɪɹɱɟɟ ɜɨɞɨɫɧɚɛɠɟɧɢɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɩɨ ɡɚɤɪɵɬɨɣ ɫɯɟɦɟ ɨɬ ɬɟɩɥɨ-

ɜɵɯ ɢɫɬɨɱɧɢɤɨɜ. 

Ɍɪɭɛɨɩɪɨɜɨɞɵ ɝɨɪɹɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ (ɩɚɞɚɸɳɢɣ ɢ ɰɢɪɤɭɥɹɰɢɨɧɧɵɣ) 

ɩɨɞɤɥɸɱɚɸɬɫɹ ɤ ɭɡɥɚɦ ɭɩɪɚɜɥɟɧɢɹ ɬɟɩɥɨɫɟɬɢ (ɬɟɩɥɨɨɛɦɟɧɧɢɤɭ). ȼ ɭɡɥɚɯ 

ɭɩɪɚɜɥɟɧɢɹ ɩɪɟɞɭɫɦɨɬɪɟɧɧɵ ɩɪɢɛɨɪɵ ɭɱёɬɚ ɪɚɫɯɨɞɚ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ. 

Ɍɪɭɛɨɩɪɨɜɨɞɵ, ɩɪɨɤɥɚɞɵɜɚɟɦɵɟ ɜ ɬɟɯ.ɩɨɞɩɨɥɶɟ ɢ ɧɚ ɬɟɯ.ɱɟɪɞɚɤɟ ɬɟɩɥɨ-

ɢɡɨɥɢɬɭɸɬɫɹ. Ⱦɥɹ ɞɢɚɦɟɬɪɨɜ 15-20 ɦɦ ɲɧɭɪɨɦ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɦ ɢɡ ɦɢɧɟ-

ɪɚɥɶɧɨɣ ɜɚɬɵ ɜ ɨɩɥёɬɤɟ ɢɡ ɧɢɬɢ ɫɬɟɤɥɹɧɧɨɣ ɬɨɥɳɢɧɨɣ 30ɦɦ ɦɚɪɤɢ 250 Ɍɍ 36-

1695-79.  Ʉ ɞɨɫɬɨɢɧɫɬɜɚɦ ɷɬɨɝɨ ɦɚɬɟɪɢɚɥɚ ɦɨɠɧɨ ɨɬɧɟɫɬɢ ɧɢɡɤɭɸ ɬɟɩɥɨɩɪɨɜɨɞ-
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ɧɨɫɬɶ, ɩɨɠɚɪɨɛɟɡɨɩɚɫɧɨɫɬɶ, ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɩɟɪɟɩɚɞɚɦ ɬɟɦɩɟɪɚɬɭɪ ɢ ɩɪɨɫɬɚɬɭ 

ɦɨɧɬɚɠɚ. ɂɡɨɛɪɚɠɟɧɢɹ ɲɧɭɪɚ ɢɡ ɦɢɧɟɪɚɥɶɧɨɣ ɜɚɬɵ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 7. 

 
Ɋɢɫɭɧɨɤ 7 – ɒɧɭɪ ɢɡ ɦɢɧɟɪɚɥɶɧɨɣ ɜɚɬɵ 

 

Ⱦɥɹ ɞɢɚɦɟɬɪɨɜ 25 ɦɦ ɢ ɛɨɥɟɟ ɤɨɧɫɬɪɭɤɰɢɟɣ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɨɣ ɩɨɥɧɨ-

ɫɛɨɪɧɨɣ  ɄɌɉ ɢɡ ɦɢɧɟɪɚɥɨɜɚɬɧɵɯ ɩɥɢɬ ɧɚ ɫɢɧɬɟɬɢɱɟɫɤɨɦ ɫɜɹɡɭɸɳɟɦ ɬɨɥɳɢɧɨɣ 

40ɦɦ. ɉɨɤɪɨɜɧɨɣ ɫɥɨɣ - ɫɬɟɤɥɨɩɥɚɫɬɢɤ ɪɭɥɨɧɢɪɨɜɚɧɧɵɣ ɊɋɌ Ɍɍ 6-11-145.01-

85. Ʉɨɚɥɢɧɨɜɵɟ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɟ ɩɥɢɬɵ ɢɡɨɛɪɚɠɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 8. 
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Ɋɢɫɭɧɨɤ 8 - Ʉɨɚɥɢɧɨɜɵɟ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɟ ɩɥɢɬɵ 

 

Ʉ ɞɨɫɬɨɢɧɫɬɜɚɦ ɄɌɉ ɫɥɟɞɭɟɬ ɨɬɧɟɫɬɢ ɦɚɥɭɸ ɩɥɨɬɧɨɫɬɶ ɦɚɬɟɪɢɚɥɚ ɩɪɢ 

ɧɢɡɤɨɣ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ, ɭɦɟɧɶɲɚɟɬ ɝɚɛɚɪɢɬɵ ɢɡɨɥɹɰɢɢ ɢ ɨɛɥɟɝɱɚɟɬ ɦɨɧɬɚɠ 

ɢɡ-ɡɚ ɦɚɥɨɝɨ ɜɟɫɚ, ɬɚɤ ɠɟ ɦɚɬɟɪɢɚɥ ɧɟ ɝɨɪɸɱ.   

ɋɢɫɬɟɦɚ ɝɨɪɹɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɦɨɧɬɢɪɭɟɬɫɹ ɢɡ ɫɬɚɥɶɧɵɯ ɷɥɟɤɬɪɨɫɜɚɪ-

ɧɵɯ ɬɪɭɛ ɩɨ ȽɈɋɌ 10704-91, ɩɨɤɜɚɪɬɢɪɧɵɟ ɝɪɟɛёɧɤɢ ɢɡ ɩɨɥɢɩɪɨɩɢɥɟɧɨɜɵɯ ɧɚ-

ɩɨɪɧɵɯ ɬɪɭɛ PN20 ɩɨ ȽɈɋɌ Ɋ 52134-2003. ȼ ɤɚɠɞɨɣ ɤɜɚɪɬɢɪɟ ɢ ɜ ɩɨɦɟɳɟɧɢɢ 

ɤɨɧɞɨɦɢɧɢɭɦɚ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɫɱёɬɱɢɤɢ ɪɚɫɯɨɞɚ ɜɨɞɵ ɋȽȼ-15. Ʉɪɟɩɥɟɧɢɟ ɬɪɭ-

ɛɨɩɪɨɜɨɞɨɜ, ɩɪɨɤɥɚɞɵɜɚɟɦɵɯ ɩɨɞ ɩɨɬɨɥɤɨɦ ɩɨɞɜɚɥɚ, ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨ-

ɳɶɸ ɩɨɞɜɟɫɧɵɯ ɨɩɨɪ. Ɉɬɫɟɤɚɸɳɭɸ ɚɪɦɚɬɭɪɭ ɧɚ ɫɬɨɹɤɚɯ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɭɫɬɚ-

ɧɨɜɢɬɶ ɧɚ ɜɪɟɡɤɚɯ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɲɚɪɨɜɵɯ ɤɪɚɧɨɜ ɫ ɫɥɢɜɨɦ. 

Ɍɟɦɩɟɪɚɬɭɪɚ ɝɨɪɹɱɟɣ ɜɨɞɵ ɜ ɦɟɫɬɚɯ ɜɨɞɨɪɚɡɛɨɪɚ ɞɨɥɠɧɚ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ 

ɬɪɟɛɨɜɚɧɢɹɦ ɋɚɧɉɢɇ 2.1.4.1074−01 «ɉɢɬɶɟɜɚɹ ɜɨɞɚ. Ƚɢɝɢɟɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ 

ɤ ɤɚɱɟɫɬɜɭ ɜɨɞɵ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɯ ɫɢɫɬɟɦ ɩɢɬɶɟɜɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ. Ʉɨɧɬɪɨɥɶ 

ɤɚɱɟɫɬɜɚ». Ƚɢɝɢɟɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ ɫɢɫɬɟɦ ɝɨ-

ɪɹɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɋɚɧɉɢɇ 

2.1.4.2496−09«Ƚɢɝɢɟɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ ɫɢɫɬɟɦ 

ɝɨɪɹɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ».  

ɇɟɡɚɜɢɫɢɦɨ ɨɬ ɩɪɢɦɟɧɹɟɦɨɣ ɫɢɫɬɟɦɵ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɚ ɝɨɪɹ-

ɱɟɣ ɜɨɞɵ ɜ ɦɟɫɬɚɯ ɜɨɞɨɪɚɡɛɨɪɚ ɞɨɥɠɧɚ ɛɵɬɶ: 
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− ɧɟ ɧɢɠɟ 60 °ɋ − ɞɥɹ ɫɢɫɬɟɦ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɝɨ ɝɨɪɹɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟ-

ɧɢɹ, ɩɪɢɫɨɟɞɢɧɹɟɦɵɯ ɤ ɨɬɤɪɵɬɵɦ ɫɢɫɬɟɦɚɦ ɜɨɞɨɫɧɚɛɠɟɧɢɹ; 

− ɧɟ ɧɢɠɟ 50 °ɋ – ɞɥɹ ɫɢɫɬɟɦ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɝɨ ɝɨɪɹɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟ-

ɧɢɹ, ɩɪɢɫɨɟɞɢɧɹɟɦɵɯ ɤ ɡɚɤɪɵɬɵɦ ɫɢɫɬɟɦɚɦ ɜɨɞɨɫɧɚɛɠɟɧɢɹ; 

− ɧɟ ɜɵɲɟ 37 °ɋ − ɜ ɩɨɦɟɳɟɧɢɹɯ ɞɟɬɫɤɢɯ ɞɨɲɤɨɥɶɧɵɯ ɭɱɪɟɠɞɟɧɢɹɯ; 

− ɧɟ ɜɵɲɟ 75 °ɋ − ɞɥɹ ɜɫɟɯ ɤɚɬɟɝɨɪɢɣ ɫɢɫɬɟɦ ɝɨɪɹɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ. 

Ƚɨɪɹɱɚɹ ɜɨɞɚ, ɢɫɩɨɥɶɡɭɟɦɚɹ ɞɥɹ ɯɨɡɹɣɫɬɜɟɧɧɨ−ɩɢɬɶɟɜɵɯ ɰɟɥɟɣ, ɞɨɥɠɧɚ 

ɢɦɟɬɶ ɬɟɦɩɟɪɚɬɭɪɭ 25−40 °ɋ ɞɥɹ ɫɚɧɢɬɚɪɧɨ−ɝɢɝɢɟɧɢɱɟɫɤɢɯɩɪɨɰɟɞɭɪ ɢ 40−60 °ɋ 

ɞɥɹ ɦɵɬɶɹ ɩɨɫɭɞɵ, ɫɬɢɪɤɢ ɢ ɩɪ., ɩɨɷɬɨɦɭ ɧɚɢɦɟɧɶɲɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜ ɫɢɫɬɟɦɟ ɭ 

ɩɨɬɪɟɛɢɬɟɥɹ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 50 °ɋ. Ɍɟɦɩɟɪɚɬɭɪɭ, ɧɟɨɛɯɨɞɢɦɭɸ ɞɥɹ ɧɭɠɞ 

ɧɚɫɟɥɟɧɢɹ, ɩɨɥɭɱɚɸɬ ɩɭɬɟɦ ɫɦɟɲɢɜɚɧɢɹ ɝɨɪɹɱɟɣ ɢ ɯɨɥɨɞɧɨɣ ɜɨɞɵ ɜ ɫɦɟɫɢɬɟɥɶ-

ɧɨɣ ɚɪɦɚɬɭɪɟ. 

ɇɚɢɛɨɥɶɲɟɟ ɡɧɚɱɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɩɪɢɧɹɬɨ ɨɝɪɚɧɢɱɢɜɚɬɶ ɩɨ ɞɜɭɦ 

ɩɪɢɱɢɧɚɦ: ɫ ɰɟɥɶɸ ɩɪɟɞɨɯɪɚɧɟɧɢɹ ɧɚɫɟɥɟɧɢɹ ɨɬ ɨɠɨɝɨɜ; ɜɜɢɞɭ ɪɟɡɤɨɝɨ ɭɫɢɥɟ-

ɧɢɹ ɧɚɤɢɩɟɨɛɪɚɡɨɜɚɧɢɹ ɜ ɨɛɨɪɭɞɨɜɚɧɢɢ ɢ ɬɪɭɛɨɩɪɨɜɨɞɚɯ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɟɦ-

ɩɟɪɚɬɭɪɵ ɜɨɞɵ ɫɜɵɲɟ 75 °ɋ. 

Ʉɚɱɟɫɬɜɨ ɯɨɥɨɞɧɨɣ ɢ ɝɨɪɹɱɟɣ ɜɨɞɵ (ɫɚɧɢɬɚɪɧɨ-ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɢɟ ɩɨɤɚ-

ɡɚɬɟɥɢ), ɩɨɞɚɜɚɟɦɨɣ ɧɚ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɵɟ ɧɭɠɞɵ, ɞɨɥɠɧɨ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ 

ɋɚɧɉɢɇ 2.1.4.1074-01 ɢ ɋɚɧɉɢɇ 2.1.4.2496-09 

 

4.1. ȼɧɭɬɪɟɧɧяя ɜɨɞɨɩɪɨɜɨɞɧɚя ɫɟɬɶ ɝɨɪяɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢя 

 
ȼɧɭɬɪɟɧɧɹɹ ɜɨɞɨɩɪɨɜɨɞɧɚɹ ɫɟɬɶ ɫɢɫɬɟɦɵ ɝɨɪɹɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɜɵ-

ɩɨɥɧɹɟɬɫɹ ɢɡ ɫɬɚɥɶɧɵɯ ɷɥɟɤɬɪɨɫɜɚɪɧɵɯ ɬɪɭɛ ɩɨ ȽɈɋɌ 10704-91, ɩɨɤɜɚɪɬɢɪɧɵɟ 

ɝɪɟɛёɧɤɢ ɢɡ ɩɨɥɢɩɪɨɩɢɥɟɧɨɜɵɯ ɧɚɩɨɪɧɵɯ ɬɪɭɛ PN20 ɩɨ ȽɈɋɌ Ɋ 52134-2003. 

ȼɧɭɬɪɟɧɧɹɹ ɫɟɬɶ ɫɢɫɬɟɦɵ ɝɨɪɹɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɫ 

ɧɢɠɧɟɣ ɪɚɡɜɨɞɤɨɣ ɩɨ ɬɭɩɢɤɨɜɨɣ ɦɚɝɢɫɬɪɚɥɢ ɜ ɩɨɞɜɚɥɟ ɩɨ ɡɚɤɪɵɬɨɣ ɫɯɟɦɟ.  

ɉɨɫɥɟ ɜɜɨɞɚ ɜ ɡɞɚɧɢɟ ɫɢɫɬɟɦɵ ɯɨɥɨɞɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɜɨɞɚ ɩɨɫɬɭɩɚɟɬ 

ɜ ɭɫɬɚɧɨɜɤɭ ɩɨɜɵɲɟɧɢɹ ɞɚɜɥɟɧɢɹ, ɩɨɫɥɟ ɱɟɝɨ ɩɨɫɬɭɩɚɟɬ ɜ ɂɌɉ, ɝɞɟ ɧɚɝɪɟɜɚɟɬɫɹ 
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ɞɨ ɧɭɠɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ. ɉɨɫɥɟ ɂɌɉ ɜɨɞɚ ɩɨɫɬɭɩɚɟɬ ɜ ɦɚɝɢɫɬɪɚɥɢ, ɱɟɪɟɡ ɤɨɬɨ-

ɪɵɟ ɩɨɫɬɭɩɚɟɬ ɜ ɰɢɪɤɭɥɹɰɢɨɧɧɵɟ ɫɬɨɹɤɢ ɢ ɪɚɡɜɨɞɢɬɫɹ ɩɨ ɤɜɚɪɬɢɪɚɦ.  

 

4.2 Ɋɚɫɱɟɬ ɝɨɪяɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢя 
 

Ɋɚɫɱɟɬɧɵɣ ɫɟɤɭɧɞɧɵɟ ɪɚɫɯɨɞɵ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ (2), (3) (4) ɩɪɢ 

qhr,u
h = 10ɥ/ɱ, q0

h = 0,2 ɥ/ɫ, U=162,2, Nh=156. 

 

014,0
1562,03600
2,16210

3600 0

, 









Nq

Uq
P

h

h

uhrh , 

 

ɝɞɟ    qh
hr,u – ɧɨɪɦɚ ɪɚɫɯɨɞɚ ɜɨɞɵ ɜ ɱɚɫ ɧɚɢɛɨɥɶɲɟɝɨ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ, ɥ/ɱ; 

U–ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɨɩɨɬɪɟɛɢɬɟɥɟɣ ɜ ɡɞɚɧɢɢ, ɲɬ.;  

q
h
0 – ɪɚɫɯɨɞ ɝɨɪɹɱɟɣ ɜɨɞɵ ɩɪɢɛɨɪɨɦ, ɥ/ɫ;  

N – ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɨɪɚɡɛɨɪɧɵɯ ɩɪɢɛɨɪɨɜ. 

 

184,2156014,0  hh NP , 

  

ɝɞɟ     Ph – ɪɚɫɱёɬɧɵɣ ɫɟɤɭɧɞɧɵɣ ɪɚɫɯɨɞ; 

N
h – ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɨɪɚɡɛɨɪɧɵɯ ɩɪɢɛɨɪɨɜ. 

 

ɫɥqq hh /52,12,052,155 0   , 

 

ɝɞɟ    qh
0– ɪɚɫɯɨɞ ɝɨɪɹɱɟɣ ɜɨɞɵ ɩɪɢɛɨɪɨɦ, ɥ/ɫ; 

α – ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɤɚɡɵɜɚɸɳɢɣ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɩɨɬɪɟɛɥɟɧɢɹ ɜɨɞɵ. 

 

,/3,25
1000

2,162156 3 ɫɭɬɦq h

u   

 

 



39 
 

05,0
200

2,0014,036003600
0,

0 
h

hr

h

h
q

q
PP , 

 

ɝɞɟ P – ɪɚɫɯɨɞ ɜ ɫɢɫɬɟɦɟ ɜɨɞɨɫɧɚɛɠɟɧɢɹ; 

q0
h - ɫɟɤɭɧɞɧɵɣ ɪɚɫɯɨɞ ɝɨɪɹɱɟɣ ɜɨɞɵ ɩɪɢɛɨɪɨɦ, ɥ/ɫ;  

q
h
0,hr – ɪɚɫɯɨɞ ɝɨɪɹɱɟɣ ɜɨɞɵ ɩɪɢɛɨɪɨɦ, ɥ/ɱ. 

 

8,715605,0  hrPN ,  

 

ɝɞɟ  Phr – ɪɚɫɱёɬɧɵɣ ɫɟɤɭɧɞɧɵɣ ɪɚɫɯɨɞ;  

N – ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɨɪɚɡɛɨɪɧɵɯ ɩɪɢɛɨɪɨɜ. 

 

ɱɦɱɥqq hr

h

hr

h

hr /4,3/3462462,320055 3
0,   , 

 

ɝɞɟ  qh
0,hr – ɪɚɫɯɨɞ ɝɨɪɹɱɟɣ ɜɨɞɵ ɩɪɢɛɨɪɨɦ, ɥ/ɱ;  

αhr – ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɤɚɡɵɜɚɸɳɢɣ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɩɨɬɪɟɛɥɟɧɢɹ ɜɨɞɵ. 

 

ɋɪɟɞɧɢɟ ɱɚɫɨɜɵɟ ɪɚɫɯɨɞɵ ɝɨɪɹɱɟɣ ɜɨɞɵ ɧɚɯɨɞɹɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

Tqq h

u

h

mhr /,  ,                  (30) 

 

ɝɞɟ    T - ɩɟɪɢɨɞ ɩɨɬɪɟɛɥɟɧɢɹ ɜ ɧɚɲɟɦ ɫɥɭɱɚɟ 24ɱ. 

  

./05,124/3,25 3
, ɱɦqh

mhr   

 

ɋɭɬɨɱɧɵɟ ɪɚɫɯɨɞɵ ɬɟɩɥɨɬɵ ɜɵɱɢɫɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

)1( KgqQ hh
u

h
u                          (31) 
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Ɋɚɫɱёɬɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɬɟɩɥɨɬɵ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

)( chh ttCg                    (32) 

 

ɝɞɟ     К– ɤɨɥɢɱɟɫɬɜɨ ɬɟɩɥɨɬɵ ɞɥɹ ɧɚɝɪɟɜɚ 1 ɥ ɜɨɞɵ ɞɨ ɪɚɫɱɟɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ; 
h

uq – ɫɭɬɨɱɧɵɟ ɪɚɫɯɨɞɵ ɝɨɪɹɱɟɣ ɜɨɞɵ;  

hg –ɪɚɫɱɟɬɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɬɟɩɥɨɬɵ, ɤȾɠ/ɱ; 

ɋ – ɬɟɩɥɨɟɦɤɨɫɬɶ ɜɨɞɵ, ɤȾɠ/(ɤɝɋ);  

– ɩɥɨɬɧɨɫɬɶ ɜɨɞɵ, ɤɝ/ ɦ3;  

t
ɫ – ɬɟɦɩɟɪɚɬɭɪɚ ɯɨɥɨɞɧɨɣ ɜɨɞɵ ɜ ɨɬɨɩɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ (+2 ɋ), ɋ; 

K – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɨɬɟɪɢ ɬɟɩɥɨɬɵ ɬɪɭɛɨɩɪɨɜɨɞɚɦɢ. 

 

ɉɪɢ K=0,25; th=55ɋ; tɫ =10ɋ, ɋ=4.19 ɤȾɠ/(ɤɝɋ); =1000 ɤɝ/ɦ3. 

 

,/222)255(100019.4 3ɦɆȾɠg h   

 

./61,5)25.01(102223,25 3 ɫɭɬȽȾɠQh

u   

 

ɋɪɟɞɧɢɟ ɱɚɫɨɜɵɟ ɪɚɫɯɨɞɵ ɬɟɩɥɨɬɵ ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

 

)1(,, KgqQ hh
mhrmhr                  (33) 

 

ɝɞɟ    h

mhrq , –ɫɪɟɞɧɢɣ ɱɚɫɨɜɨɣ ɪɚɫɯɨɞ ɝɨɪɹɱɟɣ ɜɨɞɵ, ɦ3
/ɱ. 

 

.080,0/291,0/10291,0)25.01(1022205,1 96
, ɆȼɬɱȽȾɠɱȾɠQ mhr   
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Ɇɚɤɫɢɦɚɥɶɧɵɟ ɱɚɫɨɜɵɟ ɪɚɫɯɨɞɵ ɬɟɩɥɨɬɵ ɜɵɱɢɫɥɹɟɦ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪ-

ɦɭɥɟ 

;
1

,

K

QK
gqQ

mhrhhr

h

h

hr 


                                  (34) 

 

ɆȼɬɱȽȾɠɱȾɠQh

hr 25.0/932,0/10932,0
25.01

10291,025.0102224,3 9
9

6 



  

 

ȼɨɞɨɧɚɝɪɟɜɚɬɟɥɶ ɪɚɫɫɱɢɬɵɜɚɟɦ ɧɚ ɦɚɤɫɢɦɚɥɶɧɵɣ ɱɚɫɨɜɨɣ ɪɚɫɯɨɞ ɜɨɞɵ 

qh
hr = 3,4 ɦ3

/ɱ ɢ ɬɟɩɥɨɬɵ Qhr
h = 0,932*109Ⱦɠ/ɱ. 

 

Ɉɩɪɟɞɟɥɹɟɦ ɩɥɨɳɚɞɶ ɬɪɭɛɨɤ ɜɨɞɨɧɚɝɪɟɜɚɬɟɥɹ: 

 

v

q
F

h

hr




3600
,                  (35) 

 

23109,0
13600

4,3
3600

ɦ
v

q
F

h

hr 





  

 

ɉɨɞɛɢɪɚɟɦ ɜɨɞɨɧɚɝɪɟɜɚɬɟɥɶ ɩɚɹɧɵɣ ɩɥɚɫɬɢɧɱɚɬɵɣ ɬɟɩɥɨɨɛɦɟɧɧɢɤ ɮɢɪ-

ɦɵ Danfoss ɫɟɪɢɢ XB10 , ɢɦɟɸɳɢɣ ɩɨɜɟɪɯɧɨɫɬɶ ɧɚɝɪɟɜɚ Fɧ = 1,4 ɦ2. 
 
ɋɟɪɢɹ Danfoss XB – ɷɬɨ ɩɨɥɭɩɪɨɦɵɲɥɟɧɧɚɹ ɜɟɪɫɢɹ ɬɟɩɥɨɨɛɦɟɧɧɢɤɨɜ, ɧɨ 

ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɨɧɢ ɞɥɹ ɲɢɪɨɤɨɝɨ ɤɪɭɝɚ ɡɚɞɚɱ: ɞɥɹ ɨɬɨɩɥɟɧɢɹ, ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢ 

ɜɟɧɬɢɥɹɰɢɢ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɞɨɦɨɜ ɢɥɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɟɛɨɥɶɲɢɯ ɩɪɨɢɡɜɨɞɫɬ-

ɜɟɧɧɵɯ ɩɥɨɳɚɞɟɣ. 

ɍɧɢɤɚɥɶɧɨɫɬɶ ɩɥɚɫɬɢɧɱɚɬɵɯ ɬɟɩɥɨɨɛɦɟɧɧɢɤɨɜ Danfoss ɜ ɜɨɡɦɨɠɧɨɫɬɢ 

ɬɨɱɧɨɝɨ ɩɨɞɛɨɪɚ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɚɩɩɚɪɚɬɨɜ. ɋɟɪɢɹ Danfoss XB ɡɚɧɢɦɚɟɬ 

ɦɟɧɶɲɟ ɦɟɫɬɚ, ɱɟɦ ɨɛɵɱɧɵɟ ɤɨɠɭɯɨɬɪɭɛɧɵɟ ɚɩɩɚɪɚɬɵ ɜ 4 ɪɚɡɚ. Ɉɛɥɚɞɚɟɬ ɛɨɥɶ-

ɲɟɣ ɩɥɨɳɚɞɶɸ ɬɟɩɥɨɨɛɦɟɧɚ ɢ ɩɨ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɧɟ ɢɦɟɟɬ ɤɨɧɤɭɪɟɧɬɨɜ.  
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Ɂɚ ɫɱɟɬ ɜɵɫɨɤɨɣ ɬɭɪɛɭɥɟɧɬɧɨɫɬɢ ɩɨɬɨɤɚ ɜɧɭɬɪɢ ɤɨɧɬɭɪɨɜ ɬɟɩɥɨɨɛɦɟɧɧɢ-

ɤɚ, ɩɪɨɢɫɯɨɞɢɬ ɫɚɦɨɨɱɢɫɬɤɚ ɨɬ ɡɚɝɪɹɡɧɟɧɢɣ, ɱɬɨ ɫɧɢɠɚɟɬ ɪɚɫɯɨɞɵ ɧɚ ɫɟɪɜɢɫɧɨɟ 

ɨɛɫɥɭɠɢɜɚɧɢɟ.  

Ɂɚ ɫɱɟɬ ɜɵɫɨɤɨɣ ɫɤɨɪɨɫɬɢ ɬɟɩɥɨɧɨɫɢɬɟɥɹ, ɬɟɩɥɨɨɛɦɟɧɧɢɤ ɫɬɚɧɨɜɢɬɫɹ ɧɟ-

ɩɪɢɝɨɞɧɵɦ ɞɥɹ ɠɢɡɧɢ ɪɚɡɥɢɱɧɵɯ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɢ ɛɚɤɬɟɪɢɣ, ɱɬɨ ɨɱɟɧɶ ɜɚɠ-

ɧɨ ɩɪɢ ɨɛɟɫɩɟɱɟɧɢɢ ɝɨɪɹɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ. ɂɡɨɛɪɚɠɟɧɢɟ ɧɚɝɪɟɜɚɬɟɥɹ ɩɪɟɞ-

ɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɚ 9. 

 

– 

 

Ɋɢɫɭɧɨɤ 9 – ɇɚɝɪɟɜɚɬɟɥɶ Danfoss XB 

 

Ɉɩɪɟɞɟɥɹɟɦ ɮɚɤɬɢɱɟɫɤɭɸ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɜɨɞɵ ɩɨ ɮɨɪɦɭɥɟ: 

 

,
3600


F

q
v

h

hr                             (36) 
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ɉɪɢ ɱɚɫɨɜɨɦ ɪɚɫɯɨɞɟ 

 

,/04,1
3600109,0

4,3
3 ɫɦv 


 
 

 

ɉɨɜɟɪɯɧɨɫɬɶ ɧɚɝɪɟɜɚ ɜɨɞɨɧɚɝɪɟɜɚɬɟɥɹ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ 

 

,
6.3




tK

g
F

h




                    (37) 

 

ɝɞɟ    gh–ɪɚɫɱɟɬɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɬɟɩɥɨɬɵ, ɤȾɠ/ɱ; 

– ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ (= 1.1); 

–  (= 0.7); 

K – ɤɨɷɮɮɢɰɢɟ ɧɬɬɟɩɥɨɩɟɪɟɞɚɱɢ, ɧɚɝɪɟɜɚɬɟɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ; 

t – ɪɚɫɱɟɬɧɚɹ ɪɚɡɧɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɢ ɧɚɝɪɟɜɚɟɦɨɣ ɜɨɞɵ. 

t  ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 

)(
)(lg31.2

)()(

min

max

minmax

t

t

tt
t







 ,                 (38) 

 

ɝɞɟ     tmax ɢ tmin – ɧɚɢɛɨɥɶɲɚɹ ɢ ɧɚɢɦɟɧɶɲɚɹ ɪɚɡɧɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪ ɦɟɠɞɭ ɬɟɩ-

ɥɨɧɨɫɢɬɟɥɟɦ ɢ ɧɚɝɪɟɜɚɟɦɨɣ ɜɨɞɨɣ ɩɨ ɤɨɧɰɚɦ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ (ɜ ɨɫɹɯ ɜɯɨɞɧɨɝɨ 

ɢ ɜɵɯɨɞɧɨɝɨ ɩɚɬɪɭɛɤɨɜ ɬɟɩɥɨɧɨɫɢɬɟɥɹ). 

ɉɪɢ ɩɚɪɚɦɟɬɪɚɯ ɬɟɩɥɨɧɨɫɢɬɟɥɹ CtCt hh 0
1

0
1 70;130   ɢ ɧɚɝɪɟɜɚɟɦɨɣ ɜɨɞɵ 

Ctc 0
2 5  ɢ Cth 0

2 60  (ɡɢɦɧɢɣ ɪɟɠɢɦ) K=2900 ȼɬ/(ɦ2ɋ); =0.7, =1.1 

 

Ct 05.71

)570(
)60130(lg31.2

)570()60130(








 , 
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2
9

9,1
6.35.7129007.0

10932,01.1 ɦF 





 

 

ɉɪɨɜɟɪɢɦ ɩɥɨɳɚɞɶ ɧɚɝɪɟɜɚ ɩɪɢ ɪɚɛɨɬɟ ɜɨɞɨɧɚɝɪɟɜɚɬɟɥɹ ɜ ɥɟɬɧɟɦ ɪɟɠɢɦɟ 

 

CtCt hh 0
1

0
1 30;70  ; Ctc 0

2 10 Cth 0
2 60  

 

,13

)6070(
)1030(lg31.2

)6070()1030( 0 Ct 









 

 

 
2

9

6,12
6.31329007,0

1009,11,1 ɦF 





 
 

ɉɨ ɛɨɥɶɲɟɣ ɩɥɨɳɚɞɢ ɨɩɪɟɞɟɥɹɟɦ ɱɢɫɥɨ ɫɟɤɰɢɣ ɜɨɞɨɧɚɝɪɟɜɚɬɟɥɹ  

 

f

F
n                                                                                                       (39) 

 

ɝɞɟ    𝑓- ɩɥɨɳɚɞɶ ɨɞɧɨɣ ɫɟɤɰɢɢ, ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ 2,24 

 n = ଵଶ,଺ଶ,ଶସ ൌ6 

 

ɉɪɢɧɢɦɚɟɦ ɤ ɭɫɬɚɧɨɜɤɟ 6 ɫɟɤɰɢɣ ɜɨɞɨɧɚɝɪɟɜɚɬɟɥɹ. 

ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɧɚɝɪɟɜɚɬɟɥɟ ɜɵɱɢɫɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ ɩɪɢ β=2; 

 ℎௐ௛= β∙ 𝐹 ∙ 𝑣ଶ ∙n ,                                                                                         (40) 

 

ℎௐℎ ൌ ʹ ∙ Ͳ,ͳͶ ∙ ͳ,Ͳͺଶ ∙ ͸=1,9ɦ. 
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4.3 Ɋɚɫɱɟɬ ɫɢɫɬɟɦɵ ɜ ɪɟɠɢɦɟ ɜɨɞɨɪɚɡɛɨɪɚ 
 

ɐɟɥɶɸ ɪɚɫɱɟɬɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɫɭɦɦɵ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɩɨɬɟɪɶ ɜ 

ɫɢɫɬɟɦɟ ɝɨɪɹɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ.  

ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɚɫɱɟɬɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɯɨɥɨɞɧɨɣ ɜɨɞɵ 

ɧɚ ɭɱɚɫɬɤɟ, ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɨɝɨ ɦɵ ɨɩɪɟɞɟɥɹɟɦ ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɜɨɞɵ ɜ ɬɪɭɛɟ ɢ 

ɩɨɞɛɢɪɚɟɦ ɩɨɞɯɨɞɹɳɢɣ ɞɢɚɦɟɬɪ ɬɪɭɛɵ, ɱɬɨɛɵ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɟ ɜɵ-

ɫɨɤɚɹ ɢɥɢ ɧɚɨɛɨɪɨɬ ɧɢɡɤɚɹ ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɧɟ ɪɚɡɪɭɲɚɥɢ ɬɪɭɛɵ.  

Ɋɚɫɱɟɬ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɨɬ ɫɚɦɨɝɨ ɞɚɥɶɧɟɝɨ ɜɨɞɨɪɚɡɛɨɪɧɨɝɨ ɩɪɢɛɨɪɚ, ɤɨɬɨ-

ɪɨɟ ɧɚɡɵɜɚɟɬɫɹ ɞɢɤɬɭɸɳɢɦ ɩɪɢɛɨɪɨɦ. ȼ ɯɨɞɟ ɪɚɫɱɟɬɚ ɫɬɨɹɤɢ ɢ ɦɚɝɢɫɬɪɚɥɢ ɪɚɡ-

ɛɢɜɚɸɬɫɹ ɧɚ ɭɱɚɫɬɤɢ ɢ ɧɭɦɟɪɭɸɬɫɹ ɜ ɨɛɪɚɬɧɨɦ ɩɨɪɹɞɤɟ ɨɬ ɞɢɤɬɭɸɳɟɝɨ ɩɪɢɛɨ-

ɪɚ. Ⱦɚɥɟɟ ɩɪɨɢɫɯɨɞɢɬ ɩɨɞɫɱɟɬ ɩɪɢɛɨɪɨɜ ɧɚ ɤɨɧɤɪɟɬɧɨɦ ɭɱɚɫɬɤɟ, ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɜɟɪɨɹɬɧɨɫɬɶ ɢɯ ɞɟɣɫɬɜɢɹ. ɇɚ ɨɫɧɨɜɚɧɢɢ ɷɬɢɯ ɞɚɧɧɵɯ ɩɪɨɢɫɯɨɞɢɬ ɜɵɱɢɫɥɟɧɢɟ 

ɪɚɫɱɟɬɧɨɝɨ ɪɚɫɯɨɞɚ ɯɨɥɨɞɧɨɣ ɜɨɞɵ. Ⱦɚɧɧɵɟ ɪɚɫɱɟɬɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 3. 
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Ɍɚɛɥɢɰɚ 3 – Ɋɚɫɱɟɬ ɫɟɬɢ ɫɢɫɬɟɦ ɝɨɪɹɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ 

ɍɱɚɫɬɨɤ Lɭɱ, ɦ N ɩɪɢɛ,ɲɬ ɊɌ3 NP α 
q0, 

ɥ/ɫ 
qɪɚɫɱ d і і∙L,ɦ 

1-2 3,8 3 0,014 0,042 0,23 0,18 0,20 25 0,0191 0,07258 
2-3 3,1 8 0,014 0,084 0,29 0,18 0,26 25 0,0312 0,09672 
3-4 3,1 12 0,014 0,126 0,31 0,18 0,27 25 0,0336 0,10445 
4-5 3,1 16 0,014 0,168 0,367 0,18 0,33 25 0,0434 0,13454 
5-6 3,1 20 0,014 0,21 0,399 0,18 0,35 25 0,0477 0,14799 
6-7 3,1 24 0,014 0,252 0,43 0,18 0,38 32 0,0575 0,17825 
7-8 3,1 28 0,014 0,294 0,458 0,18 0,41 32 0,0621 0,19251 
8-9 3,1 32 0,014 0,336 0,485 0,18 0,43 32 0,0175 0,5425 

9-10 10,1 68 0,014 0,672 0,65 0,18 0,58 40 0,024 0,24303 
10-11 1 104 0,014 1,008 0,815 0,18 0,73 50 0,0246 0,0246 
11-12 2,4 106 0,014 1,344 0,948 0,18 0,85 50 0,0661 0,15877 
12-13 1,7 107 0,014 1,68 1,071 0,18 0,96 65 0,0681 0,11577 
13-14 4,2 143 0,014 2,016 1,191 0,18 1,07 65 0,0262 0,11004 
14-15 0,9 179 0,014 2,352 1,306 0,18 1,17 80 0,0323 0,2907 
15-16 6,2 208 0,014 2,688 1,394 0,18 1,25 80 0,0164 0,10168 
16-17 3,6 208 0,014 2,688 1,394 0,18 1,25 80 0,0164 0,5904 
17-ȼɍ 3,4 208 0,014 2,688 1,394 0,18 1,25 80 0,0164 0,5576 

ȼɍ-ȼɜɨɞ 9,5 208 0,014 2,688 1,394 0,18 1,25 80 0,0164 0,1558 

3,6 
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         Ɍɪɟɛɭɟɦɵɣ ɧɚɩɨɪ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 

 

ɫɜɦɫwɝɟɨɦɬɪ hhhhHH   ,                                                    (43)   

 

ɝɞɟ    ɇ ɝɟɨɦ – ɝɟɨɦɟɬɪɢɱɟɫɤɚɹ ɜɵɫɨɬɚ ɩɨɞɴёɦɚ ɜɨɞɵ;  

hw – ɩɨɬɟɪɹ ɧɚɩɨɪɚ ɧɚ ɜɨɞɨɫɱёɬɱɢɤɟ, ɦ;  

∑h – ɫɭɦɦɚ ɩɨɬɟɪɶ ɧɚɩɨɪɚ ɩɨ ɞɥɢɧɟ, ɦ;  

hɦɫ – ɦɟɫɬɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ, ɦ; hɫɜ – ɫɜɨɛɨɞɧɵɣ ɧɚɩɨɪ, ɦ. 

 
.24,672,12)3,013(13143,047 ɦH ɬɪ   

 

4.4 Ɋɚɫɱɟɬ ɫɢɫɬɟɦɵ ɜ ɪɟɠɢɦɟ ɰɢɪɤɭɥяɰɢɢ 
 

ɑɬɨɛɵ ɩɪɟɞɨɬɜɪɚɬɢɬɶ ɨɯɥɚɠɞɟɧɢɟ ɜɨɞɵ ɜ ɬɨɱɤɚɯ ɜɨɞɵ ɢ ɞɥɹ ɤɨɦɩɟɧɫɚ-

ɰɢɢ ɩɨɬɟɪɶ ɬɟɩɥɚ ɜ ɩɟɪɢɨɞ ɨɬɫɭɬɫɬɜɢɹ ɢɥɢ ɧɟɡɧɚɱɢɬɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɝɨɪɹɱɟɣ 

ɜɨɞɵ, ɰɢɪɤɭɥɢɪɭɸɳɚɹ ɫɟɬɶ ɢ ɧɚɫɨɫɵ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɰɢɪɤɭɥɹɰɢɢ. Ɍɚɤɢɟ ɡɚ-

ɬɪɚɬɵ ɨɩɪɟɞɟɥɹɸɬɫɹ ɤɨɥɢɱɟɫɬɜɨɦ ɬɟɩɥɚ, ɧɟɨɛɯɨɞɢɦɨɝɨ ɞɥɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ 

ɩɨɬɟɪɶ ɬɟɩɥɚ ɜ ɩɨɞɜɨɞɹɳɢɯ ɬɪɭɛɨɩɪɨɜɨɞɚɯ. Ɋɚɫɱɟɬ ɧɚɱɢɧɚɟɬɫɹ ɫ ɨɩɪɟɞɟɥɟɧɢɹ 

ɩɨɬɟɪɶ ɬɟɩɥɚ ɜ ɭɱɚɫɬɤɚɯ ɢ ɜɫɟɣ ɫɢɫɬɟɦɵ ɩɨɞɚɱɢ ɝɨɪɹɱɟɣ ɜɨɞɵ. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫ-

ɱɟɬɨɜ ɫɭɦɦɢɪɨɜɚɧɵ ɜ ɬɚɛɥɢɰɟ 6.  

Ɍɟɩɥɨɩɨɬɟɪɢ ɧɚ ɭɱɚɫɬɤɚɯ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

  )1()( 0   ttldkQ h

i

ht

i                                                         (44)

  

ɝɞɟ k – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɧɟɢɡɨɥɢɪɨɜɚɧɧɨɣ ɬɪɭɛɵ , ɩɪɢɧɢɦɚɟɦɵɣ 

ɪɚɜɧɵɦ  0,0116 ɤȼɬ/(ɦ2 °ɋ);  

 di ɢ l – ɧɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɢ ɞɥɢɧɚ ɬɪɭɛɵ ɧɚ ɭɱɚɫɬɤɟ, ɦ; 

th-ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɝɨɪɹɱɟɣ ɜɨɞɵ ɧɚ ɭɱɚɫɬɤɟ, ɩɪɢɧɢɦɚɟɦ 55 °ɋ; 
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t0 – ɬɟɦɩɟɪɚɬɭɪɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ + 20°ɋ ɜ ɩɨ-

ɦɟɳɟɧɢɹɯ, + 5°ɋ-ɜ ɩɨɞɜɚɥɚɯ, + 40°ɋ ɜ ɛɨɪɨɡɞɚɯ ɢ ɤɚɧɚɥɚɯ;   

  – ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ  ɢɡɨɥɹɰɢɢ, ɩɪɢɧɢɦɚɟɬɫɹ  0,6 – 0,8; 

ɞɥɹ ɧɟɢɡɨɥɢɪɨɜɚɧɧɵɯ ɬɪɭɛ – 0 

Ɍɚɛɥɢɰɚ – 4 ɉɨɬɟɪɢ ɬɟɩɥɨɬɵ ɫɬɨɹɤɚɦɢ ɢ ɦɚɝɢɫɬɪɚɥɹɦɢ  

ɍɱɚɫɬɨɤ 

Ⱦɢɚɦɟɬɪ ɬɪɭɛɵ 
Ɍɟɦɩɟɪɚ-

ɬɭɪɧɵɣ 

ɧɚɩɨɪ Δt, 

°ɋ 

Ⱦɥɢɧɚ 

ɭɱɚɫɬɤɚ 

l, ɦ 

1-ƞ 

ɉɨɬɟɪɢ 

ɬɟɩɥɚ ɧɚ 

ɭɱɚɫɬɤɟ 

Qiht, ɤȼɬ 

ɋɭɦɦɚ ɩɨ-

ɬɟɪɶ ɬɟɩɥɚ 

∑Qiht, ɤȼɬ 

ɐɢɪɤɭɥɹɰɢ-

ɨɧɧɵɣ ɪɚɫɥɨɞ 

qr-Icir, ɥ/ɫ 
dɧ, 

ɦɦ 
dɭ, ɦɦ 

1 2 3 4 5 6 7 8 9 

ɋɬɌ4-6 33,5 25 35 24,8 0,35 0,688 ɋɬɌ4-6 

ɩɨɥɨɬɟɧɰɟ-

ɫɭɲɢɬɟɥɶ 
42,3 32 35 12 1 

0,647 1,336 0,032 

ɉɨɞɜɨɞɤɚ 33,5 25 50 0,8 1 0,049 1,384 0,033 

Ⱥ-Ȼ 42,3 32 50 0,5 0,35 0,025 1,409 0,034 

ɋɬɌ4-5 33,5 25 35 27,9 0,35 0,774 2,184 0,052 

ɩɨɥɨɬɟɧɰɟ-

ɫɭɲɢɬɟɥɶ 
42,3 32 35 13,5 1 

0,728 2,912 0,069 

ɋɬɌ4-4 ɋɬɌ4-4 ɪɚɜɟɧ ɋɬɌ4-5 ɛɟɡ ɩɨɞɜɨɞɤɢ 0,77 3,682 0,088 

ɉɨɞɜɨɞɤɚ 33,5 25 50 3,4 0,35 0,135 3,817 0,091 

Ȼ-ȼ 33,5 25 50 0,4 0,35 0,016 3,833 0,091 

ɋɬɌ4-7 28,5 20 35 3,1 0,35 0,073 3,906 0,093 

ɩɨɥɨɬɟɧɰɟ-

ɫɭɲɢɬɟɥɶ 
42,3 32 35 1,5 1 

0,081 3,987 0,095 

ɉɨɞɜɨɞɤɚ 33,5 25 50 0,6 0,35 0,024 4,01 0,095 

ȼ-Ƚ 33,5 25 50 3,9 0,35 0,155 4,165 0,099 

ɋɬɌ4-3 ɋɬɌ4-3 ɪɚɜɟɧ ɋɬɌ4-4 ɛɟɡ ɩɨɞɜɨɞɤɢ 0,07 4,395 0,118 

ɉɨɞɜɨɞɤɚ 33,5 25 50 0,35 0,35 0,014 4,949 0,118 

    

 

 



49 
 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 4. 

 

Ɉɛɳɢɟ ɩɨɬɟɪɢ ɜɵɱɢɫɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ  

 

 ∑Qi
ht =6,9ɤȼɬ = 690 ȼɬ, 

 

ɋɭɦɦɚɪɧɵɟ ɩɨɬɟɪɢ ɬɟɩɥɚ ɜɫɟɣ ɫɢɫɬɟɦɵ ɝɨɪɹɱɟɝɨ ɜɨɞɨɩɪɨɜɨɞɚ ɜɵɱɢɫɥɹ-

ɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 

 ∑Qi
ht =6,9ɤȼɬ = 690 ȼɬ, 

 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɰɢɪɤɭɥɹɰɢɨɧɧɨɝɨ ɧɚɫɨɫɚ ɜɤɥɸɱɚɟɬ ɤɪɨɦɟ ɰɢɪɤɭɥɹ-

ɰɢɨɧɧɨɝɨ ɪɚɫɯɨɞɚ ɢ ɱɚɫɬɢɱɧɵɣ ɜɨɞɨɡɚɛɨɪ ɜ ɪɚɡɦɟɪɟ 15-30% ɨɬ ɦɚɤɫɢɦɚɥɶɧɨɝɨ 

ɱɚɫɨɜɨɝɨ ɪɚɫɯɨɞɚ ɝɨɪɹɱɟɣ ɜɨɞɵ ɜ ɡɞɚɧɢɢ ɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 𝑞௖௜௥.௣=𝑞௖௜௥+(0,15ൊ0,30)∙ 𝑞ℎ௥ℎ                                                                      (46)

  

ɝɞɟ  𝑞௖௜௥-ɰɢɪɤɭɭɥɹɰɢɨɧɧɵɣ ɪɚɫɯɨɞ, 𝑞௖௜௥=0,886 ;/3 ɱɦ  𝑞௛௥௛ -ɦɚɤɫɢɦɚɥɶɧɵɣ ɱɚɫɨɜɨɣ ɪɚɫɯɨɞ ɝɨɪɹɱɟɣ ɜɨɞɵ ɜ ɡɞɚɧɢɢ. 

 𝑞௖௜௥.௣=Ͳ,ͷͻͳ+0,15∙ Ͷ,ʹ ൌ ͳ,ʹʹ ɱɦ /3
 

 

1 2 3 4 5 6 7 8 9 

Ƚ-Ⱦ 33,5 25 50 2,8 0,35 0,111 5,06 0,12 

ɋɬɌ4-2 ɋɬɌ4-2 ɪɚɜɟɧ ɋɬɌ4-3 ɛɟɡ ɩɨɞɜɨɞɤɢ 0,77 5,83 0,139 

ɉɨɞɜɨɞɤɚ 33,5 25 50 3,4 0,35 0,135 5,965 0,142 

Ⱦ-ȿ 33,5 25 50 0,8 0,35 0,032 5,997 0,143 

ɋɬɌ4-1 ɋɬɌ4-1 ɪɚɜɟɧ ɋɬɌ4-6 ɫ ɩɨɞɜɨɞɤɨɣ 0,68 6,677 0,159 

ȿ-ɀ 33,5 25 50 4,2 0,35 0,167 6,843 0,163 
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4.3.7 ɉɨɞɛɨɪ ɰɢɪɤɭɥяɰɢɨɧɧɨɝɨ ɧɚɫɨɫɚ 
 

Ɍɪɟɛɭɟɦɵɣ ɪɚɫɯɨɞ ɜ ɫɢɫɬɟɦɟ ɝɨɪɹɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɜ ɪɟɠɢɦɟ ɰɢɪɤɭ-

ɥɹɰɢɢ: 

qɧɚɫ
Ɍ4 = 1,96 ɥ/ɫ = 7,06 ɦ3/ɱ 

Ɍɪɟɛɭɟɦɵɣ ɧɚɩɨɪ ɜ ɫɢɫɬɟɦɟ ɝɨɪɹɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɜ ɪɟɠɢɦɟ ɰɢɪɤɭ-

ɥɹɰɢɢ: 

 ɇɧɚɫ Ɍ4 = hɜɨɞɨɧ 
Ɍ4

 + h ɫɟɬɢ
Ɍ4

 + hȼɍ Ɍ3 
Ɍ4

 + hȼɍ Ɍ4
Ɍ4 (40) 

ɝɞɟ hɜɨɞɨɧ Ɍ4 - ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɧɚɝɪɟɜɚɬɟɥɟ ɩɪɢ ɩɪɨɯɨɠɞɟɧɢɢ ɱɟɪɟɡ ɧɟɝɨ 

ɰɢɪɤɭɥɹɰɢɨɧɧɨɝɨ ɪɚɫɯɨɞɚ 

h ɫɟɬɢ
Ɍ4 - ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɫɟɬɢ ɝɨɪɹɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɩɪɢ ɩɪɨɯɨɠɞɟɧɢɢ 

ɱɟɪɟɡ ɧɟё ɰɢɪɤɭɥɹɰɢɨɧɧɨɝɨ ɪɚɫɯɨɞɚ 

hȼɍ Ɍ3 Ɍ4 - ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɦɟɪɧɨɦ ɭɡɥɟ ɧɚ ɜɜɨɞɟ ɜ ɡɞɚɧɢɟ ɩɨɞɚɸɳɟɝɨ 

ɬɪɭɛɨɩɪɨɜɨɞɚ ɝɨɪɹɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɩɪɢ ɩɪɨɯɨɠɞɟɧɢɢ ɱɟɪɟɡ ɧɟɝɨ ɰɢɪɤɭɥɹ-

ɰɢɨɧɧɨɝɨ ɪɚɫɯɨɞɚ 

hȼɍ Ɍ4
Ɍ4 - ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɦɟɪɧɨɦ ɭɡɥɟ ɧɚ ɜɵɜɨɞɟ ɢɡ ɡɞɚɧɢɹ ɰɢɪɤɭɥɹ-

ɰɢɨɧɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ ɝɨɪɹɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɩɪɢ ɩɪɨɯɨɠɞɟɧɢɢ ɱɟɪɟɡ ɧɟɝɨ 

ɰɢɪɤɭɥɹɰɢɨɧɧɨɝɨ ɪɚɫɯɨɞɚ 

ɇɧɚɫ Ɍ4 =hɜɨɞɨɧ Ɍ4 + h ɫɟɬɢ
Ɍ4 + hȼɍ Ɍ3 Ɍ4 + hȼɍ Ɍ4

Ɍ4 = 0,12 + 1,13 + 0,55 +1,12 = 3,24ɦ 

ɉɨ ɜɵɱɢɫɥɟɧɧɵɦ qɧɚɫ
Ɍ4 ɢ ɇɧɚɫ

Ɍ4 ɩɨɞɛɢɪɚɟɬɫɹ ɰɢɪɤɭɥɹɰɢɨɧɧɵɣ ɧɚɫɨɫ 

Magna 25-100 ɮɢɪɦɵ Grundfos (1 ɧɚɫɨɫ ɪɚɛɨɱɢɣ, 1 ɪɟɡɟɪɜɧɵɣ). 

Ɋɚɛɨɱɢɣ ɰɢɪɤɭɥɹɰɢɨɧɧɵɣ ɧɚɫɨɫ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ ɐɌɉ ɧɚ ɰɢɪɤɭɥɹɰɢ-

ɨɧɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ ɩɟɪɟɞ ɩɪɢɫɨɟɞɢɧɟɧɢɟɦ ɟɝɨ ɤ ɜɨɞɨɧɚɝɪɟɜɚɬɟɥɸ. ɉɨɫɥɟ 

ɰɢɪɤɭɥɹɰɢɨɧɧɨɝɨ ɧɚɫɨɫɚ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɨɛɪɚɬɧɵɣ ɤɥɚɩɚɧ. Ɋɟɡɟɪɜɧɵɣ ɰɢɪ-

ɤɭɥɹɰɢɨɧɧɵɣ ɧɚɫɨɫ ɯɪɚɧɢɬɫɹ ɧɚ ɫɤɥɚɞɟ. 

ɑɟɪɬɟɠɢ ɫ ɝɚɛɚɪɢɬɧɵɦɢ ɪɚɡɦɟɪɚɦɢ ɩɨɞɨɛɪɚɧɧɨɝɨ ɰɢɪɤɭɥɹɰɢɨɧɧɨɝɨ ɧɚ-

ɫɨɫɚ Magna 25-100 ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 14. ɂɡɨɛɪɚɠɟɧɢɟ ɩɨɞɨɛɪɚɧɧɨɝɨ 

ɰɢɪɤɭɥɹɰɢɨɧɧɨɝɨ ɧɚɫɨɫɚ Magna 25-100 ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 15. 
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Ɋɢɫɭɧɨɤ 14 - Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɩɨɞɨɛɪɚɧɧɨɝɨ ɰɢɪɤɭɥɹɰɢɨɧɧɨɝɨ ɧɚɫɨɫɚ 

Magna 25-100 

 

 

 

Ɋɢɫɭɧɨɤ 15 - ɐɢɪɤɭɥɹɰɢɨɧɧɵɣ ɧɚɫɨɫ Magna 25-100 
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5 Ʉɚɧɚɥɢɡɚɰɢя 
5.1 Ɉɩɢɫɚɧɢɟ ɫɢɫɬɟɦɵ ɤɚɧɚɥɢɡɚɰɢɢ 
 

Ȼɵɬɨɜɚɹ ɤɚɧɚɥɢɡɚɰɢɹ Ʉ1. Ȼɵɬɨɜɚɹ ɤɚɧɚɥɢɡɚɰɢɹ Ʉ1 – ɷɬɨ ɫɢɫɬɟɦɚ ɫɨɫɬɨɹ-

ɳɚɹ ɢɡ ɬɪɭɛ ɢ ɫɚɧɢɬɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɩɪɢɛɨɪɨɜ, ɫɥɭɠɚɳɚɹ ɞɥɹ ɨɬɜɨɞɚ ɛɵɬɨ-

ɜɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɢɡ ɠɢɥɵɯ ɩɨɦɟɳɟɧɢɣ ɜ ɞɜɨɪɨɜɭɸ ɫɢɫɬɟɦɭ ɤɚɧɚɥɢɡɚɰɢɢ.  

Ƚɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɜɵɩɭɫɤɚ ɤɚɧɚɥɢɡɚɰɢɢ ɨɬ ɭɪɨɜɧɹ ɡɟɦɥɢ ɞɨ ɥɧɢɡɚ ɬɪɭ-

ɛɵ ɭ ɧɚɪɭɠɧɨɣ ɫɬɟɧɵ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ ɝɥɭɛɢɧɟ ɩɪɨɦɟɪɡɚɧɢɹ, ɭɦɟɧɶɲɟɧ-

ɧɨɣ ɧɚ ɜɟɥɢɱɢɧɭ 0,3 ɦɟɬɪɚ.  

ɋɢɫɬɟɦɚ ɤɚɧɚɥɢɡɚɰɢɢ Ʉ1 ɫɨɫɬɨɢɬ ɢɡ 8 ɫɬɨɹɤɨɜ, 7 ɢɡ ɤɨɬɨɪɵɯ ɫɥɭɠɚɬ ɞɥɹ 

ɨɬɜɨɞɚ ɛɵɬɨɜɵɯ ɫɬɨɱɧɵɯ ɜɨɞ, ɋɬɄ1-8 ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɪɨɦɵɜɤɢ ɦɭɫɨɪɨɩɪɨ-

ɜɨɞɚ.  

ɇɚ ɜɫɟɯ ɜɨɞɨɨɬɜɨɞɹɳɢɯ ɩɪɢɛɨɪɚɯ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɵ ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɡɚ-

ɬɜɨɪɵ, ɞɥɹ ɭɫɬɪɚɧɟɧɢɹ ɧɟɩɪɢɹɬɧɨɝɨ ɡɚɩɚɯɚ ɢ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɨɩɚɞɚɧɢɹ ɜ ɩɨ-

ɦɟɳɟɧɢɹ ɜɪɟɞɧɵɯ ɝɚɡɨɜ.  

ɋɢɫɬɟɦɚ ɜɧɭɬɪɟɧɧɟɣ ɤɚɧɚɥɢɡɚɰɢɢ ɜɵɩɨɥɧɟɧɚ ɢɡ ɩɨɥɢɷɬɢɥɟɧɨɜɵɯ ɪɚɫ-

ɬɪɭɛɧɵɯ ɬɪɭɛ d50-160ɦɦ ɩɨ ȽɈɋɌ 22689.2-89 ɢ ɮɚɫɨɧɧɵɯ ɱɚɫɬɟɣ ɤ ɧɢɦ. 

Ɉɬɜɨɞ ɫɬɨɱɧɵɯ ɜɨɞ ɨɬ ɩɪɢɛɨɪɨɜ ɩɪɟɞɭɫɦɨɬɪɟɧ ɩɨ ɡɚɤɪɵɬɵɦ ɫɚɦɨɬɟɱɧɵɦ 

ɬɪɭɛɨɩɪɨɜɨɞɚɦ. 

ɍɱɚɫɬɤɢ ɤɚɧɚɥɢɡɚɰɢɢ ɩɪɨɤɥɚɞɵɜɚɸɬɫɹ ɩɪɹɦɨɥɢɧɟɣɧɨ. ɉɪɢ ɢɡɦɟɧɟɧɢɢ 

ɧɚɩɪɚɜɥɟɧɢɹ ɩɪɨɤɥɚɞɤɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɨɟɞɢɧɢɬɟɥɶɧɵɟ ɮɚɫɨɧɧɵɟ ɱɚɫɬɢ. 

ȼɫɟ ɫɚɧɬɟɯɧɢɱɟɫɤɢɟ ɩɪɢɛɨɪɵ ɨɛɨɪɭɞɨɜɚɧɵ ɝɢɞɪɚɜɥɢɱɟɫɤɢɦɢ ɡɚɬɜɨɪɚɦɢ, 

ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɧɚ ɜɵɩɭɫɤɚɯ ɩɨɞ ɩɪɢɛɨɪɚɦɢ. 

Ⱦɥɹ ɥɢɤɜɢɞɚɰɢɢ ɡɚɫɨɪɨɜ ɜ ɤɚɧɚɥɢɡɚɰɢɨɧɧɨɣ ɫɟɬɢ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɪɟ-

ɜɢɡɢɢ ɢ ɩɪɨɱɢɫɬɤɢ. 

Ɉɬɜɨɞ ɫɬɨɱɧɵɯ ɜɨɞ ɨɬ ɡɞɚɧɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɞɧɢɦ ɜɵɩɭɫɤɨɦ ɢɡ ɩɨɥɢ-

ɩɪɨɩɢɥɟɧɨɜɵɯ ɤɚɧɚɥɢɡɚɰɢɨɧɧɵɯ ɬɪɭɛ d=160 Ʉɨɪɫɢɫ ȽɈɋɌ Ɋ 54475-2011 , ɬɨɱ-

ɤɚ ɩɨɞɤɥɸɱɟɧɢɹ - ɫɭɳɟɫɬɜɭɸɳɚɹ ɤɚɧɚɥɢɡɚɰɢɨɧɧɚɹ ɫɟɬɶ ɞɢɚɦɟɬɪɨɦ 300ɦɦ ɫ 

ɭɫɬɚɧɨɜɤɨɣ ɤɚɧɚɥɢɡɚɰɢɨɧɧɨɝɨ ɤɨɥɨɞɰɚ. ȼɟɧɬɢɥɹɰɢɹ ɫɟɬɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɭ-



53 
 

ɬёɦ ɜɵɩɭɫɤɚ ɤɚɧɚɥɢɡɚɰɢɨɧɧɵɯ ɜɟɧɬɢɥɹɰɢɨɧɧɵɯ ɫɬɨɹɤɨɜ ɜɵɲɟ ɨɛɪɟɡɚ ɤɪɨɜɥɢ 

ɧɚ 0,3ɦ. 

ɉɨɥɢɦɟɪɧɵɟ ɬɪɭɛɵ ɢɦɟɸɬ ɫɜɨɢ ɩɪɟɢɦɭɳɟɫɬɜɚ ɢ ɧɟɞɨɫɬɚɬɤɢ, ɧɚ ɤɨɬɨɪɵɯ 

ɫɥɟɞɭɟɬ ɨɫɬɚɧɨɜɢɬɶɫɹ ɩɨɞɪɨɛɧɨ. Ⱦɨɫɬɨɢɧɫɬɜɚ ɭ ɷɬɨɝɨ ɦɚɬɟɪɢɚɥɚ ɫɥɟɞɭɸɳɢɟ: 

 ȼɵɫɨɤɚɹ ɩɪɨɱɧɨɫɬɶ. ɉɥɚɫɬɢɤ ɧɟ ɪɜɟɬɫɹ ɨɬ ɧɚɩɨɪɚ ɢ ɭɞɚɪɨɜ. ɉɪɢ ɫɢɥɶɧɨɦ 

ɞɚɜɥɟɧɢɢ ɧɚ ɟɝɨ ɩɨɜɟɪɯɧɨɫɬɢ ɧɟ ɨɛɪɚɡɭɸɬɫɹ ɬɪɟɳɢɧɵ ɢ ɫɤɨɥɵ. Ɂɜɟɧɶɹ ɧɟ ɥɨ-

ɦɚɸɬɫɹ ɩɪɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ ɩɨ ɭɯɚɛɢɫɬɨɣ ɦɟɫɬɧɨɫɬɢ. 

ɗɥɚɫɬɢɱɧɨɫɬɶ. Ȼɥɚɝɨɞɚɪɹ ɷɬɨɦɭ ɫɜɨɣɫɬɜɭ ɩɪɨɥɨɠɟɧɧɵɟ ɬɪɚɫɫɵ ɫɨɯɪɚɧɹ-

ɸɬ ɰɟɥɨɫɬɧɨɫɬɶ ɩɪɢ ɩɨɞɜɢɠɤɚɯ ɝɪɭɧɬɚ ɢ ɞɟɮɨɪɦɚɰɢɹɯ ɡɞɚɧɢɣ. ɂɡ ɝɢɛɤɢɯ ɬɪɭɛ 

ɭɞɨɛɧɨ ɞɟɥɚɬɶ ɤɪɢɜɨɥɢɧɟɣɧɵɟ ɭɱɚɫɬɤɢ ɦɚɝɢɫɬɪɚɥɢ. 

Ⱦɥɢɬɟɥɶɧɵɣ ɫɪɨɤ ɷɤɫɩɥɭɚɬɚɰɢɢ. ɉɨ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɦ ɪɚɫɱɟɬɚɦ ɨɧ ɫɨ-

ɫɬɚɜɥɹɟɬ ɧɟ ɦɟɧɟɟ 250 ɥɟɬ. ɗɬɨ ɧɚɦɧɨɝɨ ɛɨɥɶɲɟ, ɱɟɦ ɭ ɚɧɚɥɨɝɨɜ ɢɡ ɦɟɬɚɥɥɚ ɢ 

ɞɪɭɝɢɯ ɜɢɞɨɜ ɩɥɚɫɬɢɤɚ. Ƚɥɚɞɤɚɹ ɢ ɜɧɭɬɪɟɧɧɹɹ ɩɨɜɟɪɯɧɨɫɬɶ. ɇɚ ɧɟɣ ɧɟ ɜɨɡɧɢɤɚ-

ɟɬ ɢɡɜɟɫɬɤɨɜɵɣ ɧɚɥɟɬ, ɧɟ ɨɫɟɞɚɟɬ ɠɢɪ ɢ ɩɪɨɱɢɟ ɨɪɝɚɧɢɱɟɫɤɢɟ ɫɨɟɞɢɧɟɧɢɹ. ɉɨ-

ɥɢɦɟɪ ɭɫɬɨɣɱɢɜ ɤ ɩɥɟɫɟɧɢ, ɤɨɪɪɨɡɢɢ ɢ ɝɪɢɛɤɭ.Ɍɪɭɛɨɩɪɨɜɨɞɵ ɦɨɝɭɬ ɷɤɫɩɥɭɚ-

ɬɢɪɨɜɚɬɶɫɹ ɜ ɥɸɛɵɯ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ. Ɋɚɛɨɱɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɩɥɚɫɬɢɤɚ 

ɫɨɫɬɚɜɥɹɟɬ ɨɬ — 60ºɋ ɞɨ + 70ºɋ  

ɇɟɞɨɫɬɚɬɤɨɦ ɹɜɥɹɟɬɫɹ ɛɨɥɶɲɨɣ ɜɟɫ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɚɧɚɥɨɝɚɦɢ ɢɡ ɉȼɏ ɢ 

ɉȼȾ. ɂɡ-ɡɚ ɷɬɨɝɨ ɬɪɭɛɵ ɧɟ ɢɫɩɨɥɶɡɭɸɬ ɞɥɹ ɫɨɡɞɚɧɢɹ ɫɬɨɹɤɨɜ ɜ ɞɨɦɚɯ, ɬɚɤ ɤɚɤ 

ɷɬɨ ɫɜɹɡɚɧɨ ɫ ɬɪɭɞɧɨɫɬɹɦɢ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɧɚɝɪɭɡɤɨɣ ɧɚ ɫɬɟɧɵ. ɉɨɬɟɪɹ ɤɚ-

ɱɟɫɬɜɟɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɪɢ ɫɢɥɶɧɨɦ ɧɚɝɪɟɜɚɧɢɢ ɢ ɨɯɥɚɠɞɟɧɢɢ. ɇɚ ɦɨɪɨɡɟ 

ɦɚɬɟɪɢɚɥ ɫɬɚɧɨɜɢɬɫɹ ɯɪɭɩɤɢɦ ɢ ɥɟɝɤɨ ɥɨɦɚɟɬɫɹ. ɉɪɢ ɩɨɜɵɲɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ 

ɫɜɵɲɟ + 70ºɋ ɉɇȾ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɜ ɪɚɡɦɟɪɚɯ. ɉɥɚɫɬɢɤɨɜɵɟ ɢɡɞɟɥɢɹ ɩɨ ɩɨɤɚ-

ɡɚɬɟɥɹɦ ɩɪɨɱɧɨɫɬɢ ɭɫɬɭɩɚɸɬ ɚɧɚɥɨɝɚɦ ɢɡ ɱɭɝɭɧɚ ɢ ɫɬɚɥɢ.  

ɍɡɟɥ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɜɵɩɭɫɤɚ ɨɬ ɭɧɢɬɚɡɚ ɤ ɫɬɨɹɤɭ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧ-

ɤɟ 5.1. 
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Ɋɢɫɭɧɨɤ 5.1 – ɍɡɟɥ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɜɵɩɭɫɤɚ ɨɬ ɭɧɢɬɚɡɚ ɤ ɫɬɨɹɤɭ 

1 – ɜɵɩɭɫɤ ɭɧɢɬɚɡɚ; 2 – ɪɟɡɢɧɨɜɚɹ ɦɚɧɠɟɬɚ; 3 – ɩɨɥɢɩɪɨɩɢɥɟɧɨɜɵɣ ɩɪɢ-

ɛɨɪɧɵɣ ɩɚɬɪɭɛɨɤ ɞɢɚɦɟɬɪɨɦ 110 ɦɦ; 4 – ɩɨɥɢɩɪɨɩɢɥɟɧɨɜɵɣ ɨɬɜɨɞ ɞɢɚɦɟɬɪɨɦ 

110 ɦɦ ɢ α = 30°; 5 – ɩɨɥɢɩɪɨɩɢɥɟɧɨɜɵɣ ɩɚɬɪɭɛɨɤ ɞɢɚɦɟɬɪɨɦ 110 ɦɦ ɫ ɪɚɫ-

ɬɪɭɛɨɦ ɩɨɞ   ɪɟɡɢɧɨɜɨɟ ɤɨɥɶɰɨ; 6– ɩɨɥɢɩɪɨɩɢɥɟɧɨɜɚɹ ɩɪɹɦɚɹ ɞɜɭɯɩɥɨɫɤɨɫɬ-

ɧɚɹ ɤɪɟɫɬɨɜɢɧɚ ɞɢɚɦɟɬɪɨɦ 110 × 100 × 50 ɦɦ. 

ɋɨɟɞɢɧɟɧɢɟ ɨɬɜɨɞɧɵɯ ɬɪɭɛ ɩɥɚɫɬɦɚɫɫɨɜɵɯ ɫɢɮɨɧɨɜ ɫ ɬɪɭɛɨɩɪɨɜɨɞɚɦɢ 

ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 5.2. 

 

Ɋɢɫɭɧɨɤ 5.2 - ɋɨɟɞɢɧɟɧɢɟ ɨɬɜɨɞɧɵɯ ɬɪɭɛ ɫ ɬɪɭɛɨɩɪɨɜɨɞɚɦɢ 
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ɚ – ɞɥɹ ɭɦɵɜɚɥɶɧɢɤɨɜ; ɛ – ɞɥɹ ɦɨɟɤ; 1 – ɫɢɮɨɧ; 2 – ɪɟɡɢɧɨɜɚɹ ɦɚɧɠɟɬɚ; 3 

– ɫɨɟɞɢɧɟɧɢɟ ɫ ɪɟɡɢɧɨɜɵɦ ɤɨɥɶɰɨɦ; 4 – ɩɨɥɢɩɪɨɩɢɥɟɧɨɜɵɣ ɩɪɹɦɨɣ ɬɪɨɣɧɢɤ 

ɞɢɚɦɟɬɪɨɦ 50 × 50 ɦɦ; 5 – ɩɨɥɢɩɪɨɩɢɥɟɧɨɜɵɣ ɩɚɬɪɭɛɨɤ ɞɢɚɦɟɬɪɨɦ 50 ɦɦ; 6 – 

ɨɬɜɨɞɧɚɹ ɬɪɭɛɚ ɞɢɚɦɟɬɪɨɦ 40 ɦɦ; 7 – ɩɨɥɢɩɪɨɩɢɥɟɧɨɜɵɣ ɩɪɹɦɨɣ ɬɪɨɣɧɢɤ 

ɞɢɚɦɟɬɪɨɦ 110 × 50 ɦɦ; 8 – ɩɨɥɢɩɪɨɩɢɥɟɧɨɜɨɟ ɤɨɥɟɧɨ ɞɢɚɦɟɬɪɨɦ 50 ɦɦ 

 

5.3 Ɉɛщɢɟ ɬɪɟɛɨɜɚɧɢя 
 
Ɋɚɫɱɟɬ ɛɟɡɧɚɩɨɪɧɵɯ ɤɚɧɚɥɢɡɚɰɢɨɧɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ 

ɜɵɩɨɥɧɟɧɢɟɦ ɭɫɥɨɜɢɹ 

 

,/ kdhv                  (47) 

 

ɝɞɟ    k = 0,5 ɞɥɹ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢɡ ɩɥɚɫɬɦɚɫɫɨɜɵɯ ɢ ɫɬɟɤɥɹɧɧɵɯ ɬɪɭɛ; k = 0,6 

ɞɥɹ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢɡ ɞɪɭɝɢɯ ɦɚɬɟɪɢɚɥɨɜ.  

ȿɫɥɢ ɷɬɨ ɭɫɥɨɜɢɟ ɫɨɛɥɸɫɬɢ ɧɟɜɨɡɦɨɠɧɨ, ɭɱɚɫɬɤɢ ɫɟɬɢ ɫɱɢɬɚɸɬɫɹ ɛɟɡɪɚɫ-

ɱɟɬɧɵɦɢ ɢ ɭɤɥɨɧ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɞɢɚɦɟɬɪɨɦ 50, 100, 150 ɦɦ ɩɪɢɧɢɦɚɟɬɫɹ, ɫɨ-

ɨɬɜɟɬɫɬɜɟɧɧɨ 0,025; 0,02; 0,008. 

ɉɪɢ ɷɬɨɦ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɠɢɞɤɨɫɬɢ V ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 0,7 ɦ/ɫ, 

ɚ ɧɚɩɨɥɧɟɧɢɟ h/d ɬɪɭɛɨɩɪɨɜɨɞɨɜ − ɧɟ ɦɟɧɟɟ 0,3. 

ȼ ɬɟɯ ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɜɵɩɨɥɧɢɬɶ ɷɬɨ ɭɫɥɨɜɢɟ ɧɟ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɜɨɡɦɨɠ-

ɧɵɦ ɢɡ−ɡɚ ɧɟɞɨɫɬɚɬɨɱɧɨɣ ɜɟɥɢɱɢɧɵ ɪɚɫɯɨɞɚ ɫɬɨɱɧɵɯ ɜɨɞ, ɛɟɡɪɚɫɱɟɬɧɵɟ ɭɱɚ-

ɫɬɤɢ ɫɚɦɨɬɟɱɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɩɪɨɤɥɚɞɵɜɚɸɬɫɹ ɫ ɭɤɥɨɧɨɦ ɧɟ ɦɟɧɟɟ 1/D, ɝɞɟ 

D − ɧɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɬɪɭɛɨɩɪɨɜɨɞɚ ɜ ɦɦ. 

 

5.1.3 Ⱦɜɨɪɨɜɚя ɫɟɬɶ ɫɢɫɬɟɦɵ ɤɚɧɚɥɢɡɚɰɢɢ 

 
ɋɬɨɤɢ ɢɡ ɡɞɚɧɢɹ ɩɨɩɚɞɚɸɬ ɜ ɫɢɫɬɟɦɭ ɞɜɨɪɨɜɨɣ ɤɚɧɚɥɢɡɚɰɢɢ, ɩɪɨɮɢɥɶ 

ɤɨɬɨɪɨɣ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ. ɉɨɫɥɟ ɞɜɨɪɨɜɨɣ ɤɚɧɚɥɢɡɚɰɢɢ ɫɬɨɤɢ 

ɩɨɩɚɞɚɸ ɜ ȽɄɄ ɢ ɞɚɥɶɲɟ ɜ ɝɨɪɨɞɫɤɭɸ ɤɚɧɚɥɢɡɚɰɢɨɧɧɭɸ ɫɭɬɶ.  
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Ɍɪɚɫɫɢɪɨɜɤɚ ɞɜɨɪɨɜɨɣ ɫɟɬɢ ɫɢɫɬɟɦɵ ɤɚɧɚɥɢɡɚɰɢɢ ɩɨɤɚɡɚɧɚ ɧɚ ɝɟɧɩɥɚɧɟ 

ɡɚɫɬɪɨɣɤɢ, ɜɵɩɭɫɤɢ ɢɡ ɡɞɚɧɢɹ ɫ ɩɪɢɜɹɡɤɨɣ ɢɯ ɤ ɨɫɹɦ ɡɞɚɧɢɹ ɩɨɤɚɡɚɧɵ ɧɚ ɩɥɚ-

ɧɟ ɩɨɞɜɚɥɚ ɡɞɚɧɢɹ, ɩɨɫɬɪɨɟɧ ɩɪɨɮɢɥɶ ɞɜɨɪɨɜɨɣ ɫɟɬɢ ɤɚɧɚɥɢɡɚɰɢɢ, ɧɚ ɤɨɬɨɪɨɦ 

ɭɤɚɡɚɧɵ ɨɫɧɨɜɧɵɟ ɷɥɟɦɟɧɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɞɜɨɪɨɜɨɣ ɫɟɬɢ ɤɚɧɚɥɢɡɚɰɢɢ. 

Ɉɬɜɨɞ ɫɬɨɱɧɵɯ ɜɨɞ ɨɬ ɡɞɚɧɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɞɧɢɦ ɜɵɩɭɫɤɨɦ ɢɡ ɩɨɥɢ-

ɩɪɨɩɢɥɟɧɨɜɵɯ ɤɚɧɚɥɢɡɚɰɢɨɧɧɵɯ ɬɪɭɛ d=160 (Ʉɨɪɫɢɫ) ɩɨ ȽɈɋɌ Ɋ 54475-2011 

ɫ ɭɤɥɨɧɨɦ 0,008 ɩɨ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɪɨɢɡɜɨɞɢɬɟɥɹ, ɜ ɫɬɨɪɨɧɭ ɤɨɥɨɞɰɚ ɭɥɢɱɧɨɣ 

ɫɟɬɢ ɤɚɧɚɥɢɡɚɰɢɢ. Ɍɨɱɤɚ ɩɨɞɤɥɸɱɟɧɢɹ - ɫɭɳɟɫɬɜɭɸɳɚɹ ɤɚɧɚɥɢɡɚɰɢɨɧɧɚɹ ɫɟɬɶ 

ɞɢɚɦɟɬɪɨɦ 300ɦɦ ɫ ɭɫɬɚɧɨɜɤɨɣ ɤɚɧɚɥɢɡɚɰɢɨɧɧɨɝɨ ɤɨɥɨɞɰɚ. 

Ɍɪɭɛɨɩɪɨɜɨɞɵ ɞɜɨɪɨɜɨɣ ɫɟɬɢ ɤɚɧɚɥɢɡɚɰɢɢ ɩɪɨɤɥɚɞɵɜɚɸɬɫɹ ɜ ɡɟɦɥɟ 

ɤɨɧɫɬɪɭɤɬɢɜɧɨ ɧɚ ɝɥɭɛɢɧɟ 2,3 ɦɟɬɪɚ, ɜɵɲɟ ɧɚ 0,3 ɦɟɬɪɚ. Ɂɚ ɫɱɟɬ ɷɬɨɝɨ ɢɫɤɥɸ-

ɱɚɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɡɚɦɟɪɡɚɧɢɹ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɫɧɢɠɚɟɬɫɹ ɪɢɫɤ ɪɚɡɞɚɜɥɢɜɚɧɢɹ, 

ɩɨɥɭɱɟɧɢɹ ɞɢɧɚɦɢɱɟɫɤɢɯ ɩɨɜɪɟɠɞɟɧɢɣ ɩɨɞ ɞɨɪɨɝɚɦɢ, ɞɟɥɚɸɬɫɹ ɭɞɨɛɧɵɟ ɞɥɹ 

ɩɨɫɥɟɞɭɸɳɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɤɚɧɚɥɢɡɚɰɢɨɧɧɵɟ ɤɨɥɨɞɰɵ, ɢ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ 

ɞɨɫɬɚɬɨɱɧɨ ɛɥɚɝɨɩɪɢɹɬɧɨɟ ɩɪɨɯɨɠɞɟɧɢɟ ɬɪɭɛɨɩɪɨɜɨɞɚ ɩɨ ɜɫɟɣ ɬɪɚɫɫɟ ɛɟɡ 

ɫɥɢɲɤɨɦ ɨɩɚɫɧɵɯ ɩɟɪɟɫɟɱɟɧɢɣ ɫ ɞɪɭɝɢɦɢ ɢɧɠɟɧɟɪɧɵɦɢ ɫɟɬɹɦɢ. 

ɇɚ ɞɜɨɪɨɜɨɣ ɤɚɧɚɥɢɡɚɰɢɨɧɧɨɣ ɫɟɬɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɤɚɧɚɥɢɡɚɰɢɨɧɧɵɟ 

ɤɨɥɨɞɰɵ. Ɉɧɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɧɚ ɜɵɩɭɫɤɚɯ ɢɡ ɡɞɚɧɢɣ, ɜ ɦɟɫɬɚɯ ɩɨɜɨɪɨɬɚ 

ɬɪɭɛɨɩɪɨɜɨɞɚ, ɜ ɦɟɫɬɚɯ ɩɨɞɤɥɸɱɟɧɢɹ ɛɨɤɨɜɵɯ ɨɬɜɟɬɜɥɟɧɢɣ, ɩɟɪɟɞ ɩɨɞɤɥɸɱɟ-

ɧɢɟɦ ɤ ɤɨɥɨɞɰɭ ɝɨɪɨɞɫɤɨɣ ɫɟɬɢ ɤɚɧɚɥɢɡɚɰɢɢ. Ɇɚɤɫɢɦɚɥɶɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠ-

ɞɭ ɤɨɥɨɞɰɚɦɢ 20 ɦ. 

 

5.4 Ɋɚɫɱɟɬ ɫɢɫɬɟɦɵ ɤɚɧɚɥɢɡɚɰɢɢ 

 
Ⱦɥɹ ɫɬɨɹɤɨɜ ɫɢɫɬɟɦ ɤɚɧɚɥɢɡɚɰɢɢ ɪɚɫɱɟɬɧɵɦ ɪɚɫɯɨɞɨɦ ɹɜɥɹɟɬɫɹ ɦɚɤɫɢ-

ɦɚɥɶɧɵɣ ɫɟɤɭɧɞɧɵɣ ɪɚɫɯɨɞ ɫɬɨɤɨɜ (qs, ɥ/ɫ)  ɨɬ ɩɪɢɫɨɟɞɢɧɟɧɧɵɯ ɤ ɫɬɨɹɤɭ ɫɚɧɢ-

ɬɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɩɪɢɛɨɪɨɜ, ɧɟ ɜɵɡɵɜɚɸɳɢɯ ɫɪɵɜɚ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɡɚɬɜɨɪɨɜ. 

ɋɱɢɬɚɟɬɫɹ ɤɚɤ ɫɭɦɦɚ ɪɚɫɱɟɬɧɨɝɨ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɫɟɤɭɧɞɧɨɝɨ ɪɚɫɯɨɞɚ ɜɨɞɵ 

(ɨɛɳɟɣ, ɫɭɦɦɚɪɧɨ ɯɨɥɨɞɧɨɣ ɢ ɝɨɪɹɱɟɣ) ɞɥɹ ɜɫɟɯ ɫɚɧɢɬɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɩɪɢ-

ɛɨɪɨɜ qtot ɢ ɪɚɫɱɟɬɧɨɝɨ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɫɟɤɭɧɞɧɨɝɨ ɪɚɫɯɨɞɚ ɫɬɨɤɚ q0
sL ɨɬ ɩɪɢɛɨ-
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ɪɚ ɫ ɦɚɤɫɢɦɚɥɶɧɵɦ ɜɨɞɨɨɬɜɟɞɟɧɢɟɦ (ɤɚɤ ɩɪɚɜɢɥɨ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 1,6 ɥ/ɫ 

− ɫɬɨɤ ɨɬ ɫɦɵɜɧɨɝɨ ɛɚɱɤɚ ɭɧɢɬɚɡɚ) ɩɨ ɮɨɪɦɭɥɟ 

 

,0
sLtots qqq                           (48) 

 

Ⱦɥɹ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɨɬɜɨɞɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɫɢɫɬɟɦ ɤɚɧɚɥɢɡɚɰɢɢ ɪɚɫ-

ɱɟɬɧɵɦ ɪɚɫɯɨɞɨɦ ɫɱɢɬɚɟɬɫɹ ɪɚɫɯɨɞ qsL, ɥ/ɫ, ɡɧɚɱɟɧɢɟ ɤɨɬɨɪɨɝɨ ɜɵɱɢɫɥɹɟɬɫɹ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɱɢɫɥɚ ɫɚɧɢɬɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɩɪɢɛɨɪɨɜ N, ɩɪɢɫɨɟɞɢɧɟɧɧɵɯ ɤ 

ɩɪɨɟɤɬɢɪɭɟɦɨɦɭ ɪɚɫɱɟɬɧɨɦɭ ɭɱɚɫɬɤɭ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɢ ɞɥɢɧɵ ɷɬɨɝɨ ɭɱɚɫɬɤɚ 

ɬɪɭɛɨɩɪɨɜɨɞɚ L, ɦ, ɩɨ ɮɨɪɦɭɥɟ 

 

,
6,3

2,
0
s

S

tot

hrsL qK
q

q                            (49) 

 

ɝɞɟ  KS − ɤɨɷɮɮɢɰɢɟɧɬ; 

q0
s,2− ɪɚɫɯɨɞ ɫɬɨɤɨɜ ɨɬ ɩɪɢɛɨɪɚ ɫ ɦɚɤɫɢɦɚɥɶɧɨɣ ɟɦɤɨɫɬɶɸ, ɥ/ɫ. 

Ⱦɥɹ ɠɢɥɨɣ ɤɜɚɪɬɢɪɵ 2,
0
sq  ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 1,1 ɥ/ɫ − ɪɚɫɯɨɞ ɨɬ ɩɨɥ-

ɧɨɫɬɶɸ ɡɚɩɨɥɧɟɧɧɨɣ ɜɚɧɧɵ ɟɦɤɨɫɬɶɸ 150 − 180 ɥ ɫ ɜɵɩɭɫɤɨɦ Ø 40-50 ɦɦ. 

Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɨɬɜɨɞɧɵɯ ɧɚɩɨɪɧɵɯ ɢ ɛɟɡɧɚɩɨɪɧɵɯ (ɫɚɦɨɬɟɱ-

ɧɵɯ) ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɬɚɛɥɢɰɚɦ ɢ ɮɨɪɦɭɥɚɦ, ɭɱɢɬɵɜɚɸɳɢɦ 

ɲɟɪɨɯɨɜɚɬɨɫɬɶ ɦɚɬɟɪɢɚɥɚ ɬɪɭɛ, ɜɹɡɤɨɫɬɶ ɠɢɞɤɨɫɬɢ ɢ ɫɜɹɡɶ ɦɟɠɞɭ ɡɚɤɨɧɨɦ 

ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫɪɟɞɧɢɯ ɫɤɨɪɨɫɬɟɣ ɬɟɱɟɧɢɹ ɠɢɞɤɨɫɬɢ ɢ ɡɚɤɨɧɨɦ ɝɢɞɪɚɜɥɢɱɟ-

ɫɤɢɯ ɫɨɩɪɨɬɢɜɥɟɧɢɣ - ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɋɉ 40−102−2000. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɢ 

ɦɨɧɬɚɠ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɫɢɫɬɟɦ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢ ɤɚɧɚɥɢɡɚɰɢɢ ɢɡ ɩɨɥɢɦɟɪɧɵɯ 

ɦɚɬɟɪɢɚɥɨɜ.  

ȼ ɡɞɚɧɢɢ ɩɪɢɧɢɦɚɟɬɫɹ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɛɵɬɨɜɚɹ ɤɚɧɚɥɢɡɚɰɢɹ ɞɥɹ ɨɬɜɨɞɚ ɡɚ-

ɝɪɹɡɧɟɧɧɵɯ ɜɨɞ ɨɬ ɦɨɟɤ, ɭɦɵɜɚɥɶɧɢɤɨɜ, ɜɚɧɧ, ɭɧɢɬɚɡɨɜ. 

ȼɧɭɬɪɟɧɧɹɹ ɤɚɧɚɥɢɡɚɰɢɨɧɧɚɹ ɫɟɬɶ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɚ ɢɡ ɩɥɚɫɬɢɤɨɜɵɯ ɤɚ-

ɧɚɥɢɡɚɰɢɨɧɧɵɯ ɬɪɭɛ ɢ ɮɚɫɨɧɧɵɯ ɱɚɫɬɟɣ. ȼ ɡɞɚɧɢɢ ɩɪɢɧɹɬɨ 8 ɫɬɨɹɤɨɜ. Ʉɨɧɫɬ-
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ɪɭɤɬɢɜɧɨ ɩɪɢɧɢɦɚɟɦ ɞɢɚɦɟɬɪ ɫɬɨɹɤɚ 110 ɦɦ, ɬɚɤ ɤɚɤ ɤ ɧɟɦɭ ɩɪɢɫɨɟɞɢɧɹɸɬɫɹ 

ɭɧɢɬɚɡɵ ɞɢɚɦɟɬɪ ɜɵɩɭɫɤɚ ɤɨɬɨɪɨɝɨ 108ɦɦ. Ɉɬɜɨɞɧɵɟ ɥɢɧɢɢ ɨɬ ɫɚɧɢɬɚɪɧɵɯ 

ɩɪɢɛɨɪɨɜ ɩɪɢɧɢɦɚɟɦ ɞɢɚɦɟɬɪɨɦ 50 ɦɦ. Ⱦɢɚɦɟɬɪ ɜɵɩɭɫɤɚ ɤ  ɤɨɬɨɪɨɦɭ ɩɪɢɫɨɟ-

ɞɢɧɟɧɵ ɫɬɨɹɤ , ɩɪɢɧɹɬ 110ɦɦ. 

ɋɢɫɬɟɦɚ ɤɚɧɚɥɢɡɚɰɢɢ ɫɨɫɬɨɢɬ: ɢɡ ɞɜɨɪɨɜɨɣ ɢ ɜɧɭɬɪɟɧɧɟɣ ɫɟɬɢ. ɇɚ ɚɤɫɨ-

ɧɨɦɟɬɪɢɱɟɫɤɨɣ ɫɯɟɦɟ ɨɛɨɡɧɚɱɚɸɬ ɪɚɫɱёɬɧɵɟ ɬɨɱɤɢ ɜ ɦɟɫɬɚɯ ɢɡɦɟɧɟɧɢɹ ɪɚɫɯɨ-

ɞɚ. ɉɟɪɜɚɹ ɬɨɱɤɚ ɫɬɚɜɢɬɫɹ ɭ ɫɚɦɨɝɨ ɨɬɞɚɥёɧɧɨɝɨ ɩɪɢɛɨɪɚ. 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɨɛɳɢɣ ɫɟɤɭɧɞɧɵɣ ɪɚɫɯɨɞ ɫɬɨɤɨɜ ɧɚ ɭɱɚɫɬɤɟ ɨɩɪɟɞɟɥɹɟɦ 

ɩɨ ɮɨɪɦɭɥɟ: 

 

 tottot qq 05 ,                                  (50) 

 

ɝɞɟ q0
tot – ɨɛɳɢɣ ɫɟɤɭɧɞɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɩɪɢɛɨɪɨɦ, ɥ/ɫ; 

α – ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɱɢɫɥɚ ɫɚɧɢɬɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɩɪɢɛɨɪɨɜ 

Ɋ ɢ ɜɟɪɨɹɬɧɨɫɬɢ ɢɯ ɞɟɣɫɬɜɢɹ N.  

ȼɟɪɨɹɬɧɨɫɬɶ ɞɟɣɫɬɜɢɹ ɩɪɢɛɨɪɨɜ ɧɚ ɭɱɚɫɬɤɟ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 

 

36000

,






Nq

Uq
Ɋ

tot

tot
uhr ,                        (51) 

 

ɝɞɟ     qhr,u
tot – ɨɛɳɢɣ ɧɨɪɦɚɬɢɜɧɵɣ ɪɚɫɯɨɞ ɜ ɱɚɫɵ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɜɨɞɨɩɨɬɪɟɛ-

ɥɟɧɢɹ ɞɥɹ ɨɞɧɨɝɨ ɱɟɥɨɜɟɤɚ ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɩɪɢɥɨɠɟɧɢɸ 3 - ɋɉ 30.13330.2012  

 

,011,0
36002083,0

1616,15





SɊ  

 

Ɋɟɡɭɥɶɬɚɬɵ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɤɚɧɚɥɢɡɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.
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Ɍɚɛɥɢɰɚ 6 –  Ɋɚɫɱɟɬ ɚɛɫɨɥɸɬɧɵɯ ɢ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɨɬɦɟɬɨɤ ɥɨɬɤɨɜ ɤɚɧɚɥɢɡɚɰɢɢ Ʉ-1 

ɍɱ-ɤ 

 

L,ɭɱ Nɩɪɢɛ 

 

U, ɱɟɥ 

 

qht,u 
tot

 q0
tot

 Ps 

  

NPs α q
tot

 

  

qs
o
, 

ɥ/ɫ 

qs, 

ɥ/ɫ 

Ø H/d 

  

i v і*L,ɦ Ⱥɛɫ.ɨɬɦ.ɥɨɬɤɚ,ɦ 

ɜ ɧɚɱɚɥɟ ɜ ɤɨɧɰɟ 

1-2 9 31 24,8 15,6 0,3 0,011 0,341 0,56 1,6 0,84 2,44 110 0,2 0,02 0,62 0,18 -2,4 -2,58 
2-3 5,4 104 80,6 15,6 0,3 0,011 1,144 1,04 1,6 1,569 3,16 110 0,35 0,01 0,85 0,05 -2,56 -2,61 
3-4 1,5 106 82,15 15,6 0,3 0,011 1,166 1,07 1,6 1,606 3,20 110 0,25 0,01 0,69 0,01 -2,61 -2,64 
"4-4 6,3 2 1,55 15,6 0,3 0,011 0,022 0,21 1,6 0,328 1,92 110 0,3 0,02 0,79 0,12 -2,52 -2,64 
4-5 3,5 110 85,25 15,6 0,3 0,011 1,21 1,09 1,6 1,644 3,24 110 0,25 0,01 0,69 0,03 -2,64 -2,71 
5"-5 3 36 27,9 15,6 0,3 0,011 0,396 0,61 1,6 0,915 2,51 110 0,45 0,02 0,83 0,06 -2,6 -2,71 
6-5 6,75 32 24,8 15,6 0,3 0,011 0,352 0,57 1,6 0,859 2,46 110 0,45 0,02 0,83 0,13 -2,58 -2,71 
6"-6 1,05 32 24,8 15,6 0,3 0,011 0,352 0,57 1,6 0,859 2,46 110 0,45 0,02 0,83 0,02 -2,6 -2,58 
5-7 8,25 208 161,2 15,6 0,3 0,011 2,288 1,76 1,6 2,644 4,24 110 0,3 0,01 0,76 0,08 -2,71 -2,79 

ȼɵɩɭɫɤ-ɄɄ3 12,5 208 24,8 15,6 0,3 0,011 2,288 1,76 1,6 2,644 4,24 110 0,8 0,008 0,7 0,1 -4,135 -3,24 
ɄɄ3-ȽɄɄ 20 208 80,6 15,6 0,3 0,011 2,288 1,76 1,6 2,644 4,24 110 0,8 0,008 0,7 0,16 -3,24 -3,71 
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 5.6 Ɋɚɫɱɟɬ ɫɢɫɬɟɦɵ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɞɨɫɬɨɤɚ. 
 
Ⱦɨɠɞɟɜɵɟ ɢ ɬɚɥɵɟ ɜɨɞɵ ɫ ɤɪɨɜɥɢ ɡɞɚɧɢɹ ɩɨɫɬɭɩɚɸɬ ɱɟɪɟɡ ɜɨɞɨɩɪɢёɦɧɵɟ 

ɜɨɪɨɧɤɢ ( 2ɲɬ.) ɜ ɫɬɨɹɤɢ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɞɨɫɬɨɤɚ ɫ ɨɬɤɪɵɬɵɦ ɜɵɩɭɫɤɨɦ ɜ ɛɟ-

ɬɨɧɧɵɟ ɥɨɬɤɢ, ɨɬɜɨɞɹɳɢɟ ɜɨɞɭ ɨɬ ɡɞɚɧɢɹ. 

ɋɢɫɬɟɦɚ ɦɨɧɬɢɪɭɟɬɫɹ ɢɡ ɩɨɥɢɷɬɢɥɟɧɨɜɵɯ ɪɚɫɬɪɭɛɧɵɯ ɬɪɭɛ Ɏ110ɦɦ ɢ 

ɮɚɫɨɧɧɵɯ ɱɚɫɬɟɣ ɤ ɧɢɦ ɩɨ ȽɈɋɌ 22689.0-89. 

Ɇɨɧɬɚɠ ɜɫɟɯ ɫɢɫɬɟɦ ɩɪɨɢɡɜɟɫɬɢ ɫɨɝɥɚɫɧɨ ɋɇɢɉ 3.05.01-85*. 

ȼɧɭɬɪɟɧɧɢɦ ɜɨɞɨɫɬɨɤɨɦ ɢɥɢ ɥɢɜɧɟɜɨɣ ɤɚɧɚɥɢɡɚɰɢɟɣ ɧɚɡɵɜɚɟɬɫɹ ɫɢɫɬɟɦɚ 

ɬɪɭɛ, ɠɟɥɨɛɨɜ, ɜɨɞɨɫɬɨɱɧɵɯ ɜɨɪɨɧɨɤ, ɫɥɭɠɚɳɢɯ ɞɥɹ ɨɬɜɟɞɟɧɢɹ ɚɬɦɨɫɮɟɪɧɵɯ 

ɜɨɞ ɫ ɤɪɵɲ, ɨɤɨɧ, ɮɭɧɞɚɦɟɧɬɨɜ ɡɞɚɧɢɣ. ȿɫɥɢ ɧɟ ɨɬɜɨɞɢɬɶ ɥɢɜɧɟɜɵɟ ɜɨɞɵ, ɬɨ 

ɦɨɠɟɬ ɩɪɨɢɡɨɣɬɢ ɩɨɞɬɨɩɥɟɧɢɟ, ɤɨɬɨɪɨɟ ɩɪɢɜɟɞɟɬ ɤ ɪɚɡɪɭɲɟɧɢɸ ɮɭɧɞɚɦɟɧɬɨɜ 

ɢ ɨɬɦɨɫɬɤɢ ɡɞɚɧɢɣ. Ɍɚɤ ɠɟ ɜɨɞɚ ɦɨɠɟɬ ɡɚɫɬɚɢɜɚɬɶɫɹ ɧɚ ɲɢɪɨɤɢɯ ɤɪɵɲɚɯ ɧɟ 

ɢɦɟɸɳɢɯ ɭɤɥɨɧɚ, ɱɬɨ ɩɪɢɜɟɞɟɬ ɤ ɩɪɨɬɟɱɤɚɦ ɢɥɢ ɪɚɡɪɭɲɟɧɢɸ ɤɪɨɜɥɢ. 

Ⱦɥɹ ɨɬɜɨɞɚ ɞɨɠɞɟɜɵɯ ɢ ɬɚɥɵɯ ɜɨɞ ɫ ɤɪɨɜɥɢ ɡɞɚɧɢɹ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɫɢɫ-

ɬɟɦɚ ɜɧɭɬɪɟɧɧɢɯ ɜɨɞɨɫɬɨɤɨɜ ɫ ɨɬɤɪɵɬɵɦ ɜɵɩɭɫɤɨɦ ɜ ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɵɣ ɥɨ-

ɬɨɤ ɨɤɨɥɨ ɡɞɚɧɢɹ ɞɨ ɚɫɮɚɥɶɬɨɜɨɝɨ ɩɨɤɪɵɬɢɹ. Ɉɬɤɪɵɬɵɣ ɜɵɩɭɫɤ ɜɨɞɨɫɬɨɤɚ ɜ 

ɦɟɫɬɟ ɩɟɪɟɫɟɱɟɧɢɹ ɫ ɧɚɪɭɠɧɨɣ ɫɬɟɧɨɣ ɢɡɨɥɢɪɨɜɚɬɶ ɦɢɧɟɪɚɥɶɧɨɣ ɜɚɬɨɣ ɫɥɨɟɦ 

50 ɦɦ. ɫ ɡɚɞɟɥɤɨɣ ɨɬɜɟɪɫɬɢɹ ɫ ɨɛɟɢɯ ɫɬɨɪɨɧ ɰɟɦɟɧɬɧɵɦ ɪɚɫɬɜɨɪɨɦ. 

ɋɢɫɬɟɦɵ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɞɨɫɬɨɤɚ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɢɡ ɩɨɥɢɷɬɟɥɟɧɨɜɵɯ 

ɬɪɭɛ ȽɈɋɌ ,ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɜɨɞɨɫɬɨɱɧɵɯ ɜɨɪɨɧɨɤ AM Teho (Ɋɢɫ. 10.) ɞɢɚɦɟɬ-

ɪɨɦ 110 ɦɦ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɚ ɤɪɨɜɥɟ, ɤɨɦɩɟɧɫɚɰɢɨɧɧɵɯ ɩɚɬɪɭɛɤɨɜ, ɞɜɭɯ 

ɫɬɨɹɤɨɜ ɢ ɜɵɩɭɫɤɚ ɞɢɚɦɟɬɪɨɦ 110 ɦɦ. ɋɯɟɦɚ Ʉ2 ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 11. 
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Ɋɢɫɭɧɨɤ 10 – ɋɯɟɦɚ ɜɨɞɨɫɬɨɱɧɨɣ ɜɪɨɧɤɢ 

     

 
Ɋɢɫɭɧɨɤ 10 – ɋɯɟɦɚ ɜɨɞɨɫɬɨɱɧɨɣ ɜɨɪɨɧɤɢ 
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ȼɵɩɭɫɤɢ ɫɩɪɨɟɤɬɢɪɨɜɚɧɵ ɜ ɫɬɨɪɨɧɭ ɞɜɨɪɨɜɨɝɨ ɮɚɫɚɞɚɸ. ɉɪɢ ɨɬɫɭɬɫɬɜɢɢ 

ɩɨɞɡɟɦɧɨɣ ɞɨɠɞɟɜɨɣ ɫɟɬɢ ɨɪɝɚɧɢɡɭɟɬɫɹ ɫɛɪɨɫ ɜɨɞɵ ɨɬɤɪɵɬɨ ɧɚ ɬɪɨɬɭɚɪ, ɨɬ-

ɦɨɫɬɤɭ – ɜ ɥɨɬɤɢ, ɭɫɬɪɨɟɧɧɵɟ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɡɟɦɥɢ. Ɉɬɤɪɵɬɵɣ ɜɩɭɫɤ ɭɫɬɪɚɢ-

ɜɚɟɬɫɹ ɧȼ ɜɵɫɨɬɟ ɧɟ ɦɟɧɟɟ 200 ɦɦ ɨɬ ɩɨɜɟɪɯɧɨɫɬɢ ɨɬɦɨɫɬɤɢ ɢ ɨɛɨɪɭɞɭɸɬɫɹ 

ɝɢɞɪɨɡɚɬɜɨɪɨɦ ɜɵɫɨɬɨɣ ɧɟ ɦɟɧɟɟ 100 ɦɦ ɜ ɩɨɦɟɳɟɧɢɢ, ɬɟɦɩɟɪɚɬɭɪɚ ɧɟ ɧɢɠɟ 

+5ºɋ. 

Ɉɩɪɟɞɟɥɹɟɦ ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɨɞɧɭ ɜɨɪɨɧɤɭ: 

 𝑄 ൌ ி∙௤ଵ଴଴଴଴ = ଻ଶ,ଶହ∙଻଴ଵ଴଴଴଴ ൌ Ͳ,ͷɥ/ɫ ,                                                                        (53) 

 

 ɝɞɟ F - ɜɨɞɨɫɛɨɪɧɚɹ ɩɥɨɳɚɞɶ. 

       Q - ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɞɨɠɞɹ, ɥ/ɫ ɧɚ 1ɝɚ, ɞɥɹ ɞɚɧɧɨɣ ɦɟɫɬɧɨɫɬɢ ɩɪɨɞɨɥɠɢɬɟɥɶ-

ɧɨɫɬɶɸ 20ɦɢɧ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɋɉ 30.13330.2012. Ⱦɥɹ Ʉɪɚɫɧɨɹɪɫɤɚ 70 ɥ/ɫ. 

ȼɨɞɨɫɬɨɱɧɵɟ ɜɨɪɨɧɤɢ ɧɚ ɤɪɨɜɥɟ ɫɥɟɞɭɟɬ ɪɚɡɦɟɳɚɬɶ ɫ ɭɱɟɬɨɦ ɟɟ ɪɟɥɶɟɮɚ, 

ɞɨɩɭɫɤɚɟɦɨɣ ɩɥɨɳɚɞɢ ɜɨɞɨɫɛɨɪɚ ɧɚ ɨɞɧɭ ɜɨɪɨɧɤɭ ɢ ɤɨɧɫɬɪɭɤɰɢɢ ɡɞɚɧɢɹ. 

Ɇɚɤɫɢɦɚɥɶɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɜɨɞɨɫɬɨɱɧɵɦɢ ɜɨɪɨɧɤɚɦɢ ɩɪɢ ɥɸɛɵɯ 

ɜɢɞɚɯ ɤɪɨɜɥɢ ɧɟ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ 48ɦ. 

ɋɨɝɥɚɫɧɨ ɩ.18. ɋɉ 30.13330.2012 ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɭɫɥɨɜɢɟ: 

 

ඨℎ𝑑                   ೇ ൒ 𝐾, 
 

ɝɞɟ  К ɞɥɹ ɱɭɝɭɧɧɵɯ ɬɪɭɛ ɪɨɜɧɨ 0,6 ɢ 0,5 ɞɥɹ ɩɥɚɫɬɦɚɫɫɨɜɵɯ ɬɪɭɛ.           

Ɇɚɤɫɢɦɚɥɶɧɵɣ (ɤɪɢɬɢɱɟɫɤɢɣ) ɪɚɫɯɨɞ ɤɨɬɨɪɵɣ ɩɪɨɩɭɫɤɚɟɬ ɜɨɞɨɫɬɨɱɧɚɹ ɫɢɫɬɟ-

ɦɚ ɛɟɡ ɩɨɜɵɲɟɧɢɹ ɭɪɨɜɧɹ ɜɨɞɵ ɧɚɞ ɜɨɪɨɧɤɨɣ ɩɪɢ ɧɚɩɨɪɧɨɦ ɪɟɠɢɦɟ ɫɥɟɞɭɟɬ 

ɜɵɱɢɫɥɹɬɶ ɩɨ ɮɨɪɦɭɥɟ 

 

,2 


Qrli

H
Q

ɦ
ɤɪ                                                                          (54)
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ɝɞɟ H – ɧɚɩɨɪ ɢɥɢ ɪɚɡɧɨɫɬɶ ɨɬɦɟɬɨɤ,ɦ; 

l– ɫɭɦɦɚɪɧɚɹ ɞɥɢɧɚ ɬɪɭɛɨɩɪɨɜɨɞɨɜ,ɦ; 

i– ɭɞɟɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɟɧɢɸ ɜɧɭɬɪɟɧɧɢɯ ɜɨɞɨɫɬɨɤɨɜ,ɫ2/ɥ2, ɡɚɜɢɫɢɬ ɨɬ 

ɬɪɭɛɨɩɪɨɜɨɞɚ ɢ ɭɫɥɨɜɧɨɝɨ ɩɪɨɯɨɞɚ; 

rɦ – ɭɞɟɥɶɧɨɟ ɦɟɫɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ, (ɦꞏɫ2)/ɥ2, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɞɢɚɦɟɬɪɚ ɭɫ-

ɥɨɜɧɨɝɨ ɩɪɨɯɨɞɚ; 

  − ɫɭɦɦɚ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɦɟɫɬɧɵɯ ɫɨɩɪɨɬɢɜɥɟɧɢɣ. 

 𝑄௞௣ ൌ ට ଶ଻,଻ሺ଴,଴ସଷ∙ଵ଴షయሻ∙ሺ଺,଼ାଶ଻,଻ሻାଷସ∙ଵ଴షఱ∙ሺଶ∙଴,଺ହାଵ,ହା଴,ସହାଵሻ∙଴,ହ ൌ ͳͲ,ͷ ɥ/ɫ 

 

Ʉɨɧɫɬɪɭɤɰɢɹ ɜɨɞɨɫɬɨɱɧɨɣ ɫɢɫɬɟɦɵ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ ɩɪɢ ɦɢɧɢ-

ɦɚɥɶɧɵɯ ɞɢɚɦɟɬɪɚɯ ɬɪɭɛ ɩɪɨɩɭɫɤ ɪɚɫɱɟɬɧɨɝɨ ɪɚɫɯɨɞɚ ɫ ɩɪɢɧɹɬɨɣ ɜɨɞɨɫɛɨɪɧɨɣ 

ɩɥɨɳɚɞɢ, ɬ.ɟ. ɞɨɥɠɧɨ ɫɨɛɥɸɞɚɬɶɫɹ ɭɫɥɨɜɢɟ Qɪɚɫɱ≤Qɤɪ. Ɇɢɧɢɦɚɥɶɧɵɣ ɞɢɚɦɟɬɪ 

ɬɪɭɛɨɩɪɨɜɨɞɚ ɞɨɥɠɟɧ ɛɵɬɶ ɧɟ ɦɟɧɟɟ ɞɢɚɦɟɬɪɚ ɩɚɬɪɭɛɤɚ ɜɨɪɨɧɤɢ. ȼ ɫɢɫɬɟɦɚɯ ɫ 

ɧɟɫɤɨɥɶɤɢɦɢ ɜɨɪɨɧɤɚɦɢ ɭɫɥɨɜɢɟ Qɪɚɫɱ≤Qɤɪ ɞɨɥɠɧɨ ɛɵɬɶ ɜɵɞɟɪɠɚɧɨ ɩɨ ɨɬɧɨ-

ɲɟɧɢɸ ɤ ɤɚɠɞɨɣ ɜɨɪɨɧɤɟ. 

ɉɨɫɤɨɥɶɤɭ Qɪɚɫɱ≤Qɤɪ, ɬɨ ɪɚɫɱɟɬ ɜɵɩɨɧɟɧ ɜɟɪɧɨ. 
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ɁȺɄɅɘЧȿɇɂȿ 

ȼ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ɞɢɩɥɨɦɧɨɣ ɪɚɛɨɬɵ ɩɨ ɬɟɦɟ «ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɜɧɭɬ-

ɪɟɧɧɢɯ ɫɢɫɬɟɦ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢ ɜɨɞɨɨɬɜɟɞɟɧɢɹ ɦɧɨɝɨɤɜɚɪɬɢɪɧɨɝɨ ɞɨɦɚ» ɛɵɥɢ 

ɩɪɨɢɡɜɟɞɟɧɵ ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɫɢɫɬɟɦ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢ ɤɚɧɚɥɢɡɚɰɢɢ. ȼ 

ɯɨɞɟ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɫɢɫɬɟɦɵ ɯɨɥɨɞɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɛɵɥɨ ɭɫɬɚ-

ɧɨɜɥɟɧɨ, ɱɬɨ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɝɨ ɧɚɩɨɪɚ, ɤɨɬɨɪɵɣ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɝɨɪɨɞɫɤɚɹ ɫɟɬɶ 

ɛɭɞɟɬ ɧɟɞɨɫɬɚɬɨɱɧɨ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɜɨɞɨɣ ɜɫɟɝɨ ɞɨɦɚ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɷɬɨɝɨ ɛɵ-

ɥɚ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɨ ɭɫɬɚɧɨɜɤɚ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɞɚɜɥɟɧɢɹ. Ɍɚɤ ɠɟ ɛɵɥɢ ɩɨɞɨɛ-

ɪɚɧɵ ɬɪɭɛɵ ɢ ɢɯ ɞɢɚɦɟɬɪɵ, ɩɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɢ ɩɨɞɛɨɪ ɜɨɞɨɦɟɪɚ ɢ ɫɱɟɬɱɢɤɨɜ 

ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɤɜɚɪɬɢɪɚɯ. Ȼ 

ȼ ɩɪɨɟɤɬɟ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɦɟɪɵ ɩɨ ɷɤɨɧɨɦɢɱɧɨɦɭ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɜɨɞɵ 

ɢ ɦɟɪɵ ɞɥɹ ɭɦɟɧɶɲɟɧɢɹ ɩɨɬɟɪɶ ɬɟɩɥɚ ɞɥɹ ɬɪɭɛ ɝɨɪɹɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ.   

ɉɪɨɟɤɬ ɪɚɡɪɚɛɨɬɚɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɉ 30.13330.2012  

«ɋɇɢɉ 2.04.01-85*. ȼɧɭɬɪɟɧɧɢɣ ɜɨɞɨɩɪɨɜɨɞ ɢ ɤɚɧɚɥɢɡɚɰɢɹ ɡɞɚɧɢɣ»,  

ɋɚɧɉɢɇ 2.1.4.1074−01 «ɉɢɬɶɟɜɚɹ ɜɨɞɚ. Ƚɢɝɢɟɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɤɚɱɟɫɬɜɭ 

ɜɨɞɵ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɯ ɫɢɫɬɟɦ ɩɢɬɶɟɜɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ. Ʉɨɧɬɪɨɥɶ ɤɚɱɟɫɬ-

ɜɚ» ɢ ɞɪɭɝɢɦɢ ɧɨɪɦɚɬɢɜɚɦɢ ɢ ɭɱɟɛɧɵɦɢ ɩɨɫɨɛɢɹɦɢ. 
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ɋɉɂɋɈɄ ɋɈɄɊȺЩȿɇɂɃ 
 

ɉȼɉ – ɩɨɥɢɷɬɢɥɟɧ ɜɵɫɨɤɨɣ ɩɥɨɬɧɨɫɬɢ; 

ɉȼɏ – ɩɥɚɫɬɢɮɢɰɢɪɨɜɚɧɧɵɣ ɩɨɥɢɜɢɧɢɥɯɥɨɪɢɞ; 

ɉɇɉ – ɩɨɥɢɷɬɢɥɟɧ ɧɢɡɤɨɣ ɩɥɨɬɧɨɫɬɢ; 

ɂɌɉ –ɢɧɞɢɜɢɞɭɚɥɶɧɵɣ ɬɟɩɥɨɜɨɣ ɩɭɧɤɬ. 
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ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɍȿɆɕɏ ɂɋɌɈЧɇɂɄɈȼ 
 

1 ȽɈɋɌ 3262-75Ɍɪɭɛɵ ɫɬɚɥɶɧɵɟ ɜɨɞɨɝɚɡɨɩɪɨɜɨɞɧɵɟ. Ɍɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨ-

ɜɢɹ (ɫ ɂɡɦɟɧɟɧɢɹɦɢ N 1, 2, 3, 4, 5, 6)Ɇɟɠɝɨɫ. ɋɬɚɧɞɚɪɬ. – ȼɜɟɞ. 01.01.77 // 

ȼ.ɂ.ɋɬɪɭɠɨɤ,ȼ.Ɇ.ȼɨɪɨɧɚ. – Ɇ.: ɋɬɚɧɞɚɪɬɢɧɮɨɪɦ, 2007. 

2 ȽɈɋɌ 8969-75 ɑɚɫɬɢ ɫɨɟɞɢɧɢɬɟɥɶɧɵɟ ɫɬɚɥɶɧɵɟ ɫ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ 

ɪɟɡɶɛɨɣ ɞɥɹ ɬɪɭɛɨɩɪɨɜɨɞɨɜ Ɋ=1,6 Ɇɉɚ. ɋɝɨɧɵ. Ɉɫɧɨɜɧɵɟ ɪɚɡɦɟɪɵɆɟɠɝɨɫ. 

ɋɬɚɧɞɚɪɬ. – ȼɜɟɞ. 01.01.77 // Ɇ.: ɋɬɚɧɞɚɪɬɢɧɮɨɪɦ, 2010. 

3 ȼɧɭɬɪɟɧɧɢɟ ɫɚɧɢɬɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɟ ɭɫɬɪɨɣɫɬɜɚ. ɑɚɫɬɶ 2. ȼɨɞɨɩɪɚɜɨɞ ɢ 

ɤɚɧɚɥɢɡɚɰɢɹ. – ȼɜɟɞ. 1990 // ɘ.ɇ. ɋɚɪɝɢɧ, Ʌ.ɂ. Ⱦɪɭɫɤɢɧ, ɂ.Ȼ. ɉɨɤɪɨɜɫɤɚɹ ɢ 

ɞɪ.  

4 ȽɈɋɌ 21345-2005. Ʉɪɚɧɵ ɲɚɪɨɜɵɟ, ɤɨɧɭɫɧɵɟ ɢ ɰɢɥɢɧɞɪɢɱɟɫɤɢɟ ɧɚ 

ɧɨɦɢɧɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɧɟ ɛɨɥɟɟ PN 250. Ɉɛɳɢɟ ɬɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹɆɟɠɝɨɫ. 

ɋɬɚɧɞɚɪɬ. – ȼɜɟɞ. 01.04.08 // Ɇ.: ɋɬɚɧɞɚɪɬɢɧɮɨɪɦ, 2008. 

5 ȽɈɋɌ 2405-88. Ɇɚɧɨɦɟɬɪɵ, ɜɚɤɭɭɦɦɟɬɪɵ, ɦɚɧɨɜɚɤɭɭɦɦɟɬɪɵ, ɧɚɩɨɪɨ-

ɦɟɪɵ, ɬɹɝɨɦɟɪɵ ɢ ɬɹɝɨɧɚɩɨɪɨɦɟɪɵ. Ɉɛɳɢɟ ɬɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹɆɟɠɝɨɫ. 

ɋɬɚɧɞɚɪɬ. – ȼɜɟɞ. 01.07.89 // Ɇ.: ɋɬɚɧɞɚɪɬɢɧɮɨɪɦ, 2008. 

6 ȽɈɋɌ 17378-2001. Ⱦɟɬɚɥɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɛɟɫɲɨɜɧɵɟ ɩɪɢɜɚɪɧɵɟ ɢɡ 

ɭɝɥɟɪɨɞɢɫɬɨɣ ɢ ɧɢɡɤɨɥɟɝɢɪɨɜɚɧɧɨɣ ɫɬɚɥɢ. ɉɟɪɟɯɨɞɵ. Ʉɨɧɫɬɪɭɤɰɢɹ (ɫ ɂɡɦɟɧɟ-

ɧɢɟɦ N 1)Ɇɟɠɝɨɫ. ɋɬɚɧɞɚɪɬ. – ȼɜɟɞ. 01.01.03 // Ɇ.: ɋɬɚɧɞɚɪɬɢɧɮɨɪɦ, 2010. 

7 ȽɈɋɌ 21.205-93 ɋɉȾɋ. ɍɫɥɨɜɧɵɟ ɨɛɨɡɧɚɱɟɧɢɹ ɷɥɟɦɟɧɬɨɜ ɫɚɧɢɬɚɪɧɨ-

ɬɟɯɧɢɱɟɫɤɢɯ ɫɢɫɬɟɦɆɟɠɝɨɫ. ɋɬɚɧɞɚɪɬ. – ȼɜɟɞ. 01.07.94 // Ɇ.: ɂɉɄ ɂɡɞɚɬɟɥɶ-

ɫɬɜɨ ɫɬɚɧɞɚɪɬɨɜ, 2002. 

8 ȽɈɋɌ 21.208-2013 ɋɢɫɬɟɦɚ ɩɪɨɟɤɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬ-

ɜɚ (ɋɉȾɋ). Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ. Ɉɛɨɡɧɚɱɟɧɢɹ ɭɫɥɨɜ-

ɧɵɟ ɩɪɢɛɨɪɨɜ ɢ ɫɪɟɞɫɬɜ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɜ ɫɯɟɦɚɯ. – ȼɜɟɞ. 01.11.14 // Ɇ.: ɋɬɚɧ-

ɞɚɪɬɢɧɮɨɪɦ, 2015. 

9ɂɧɠɟɧɟɪɧɵɟ ɫɟɬɢ, ɨɛɨɪɭɞɨɜɚɧɢɟ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ: ɭɱɟɛɧɢɤ ɞɥɹ ɜɭ-

ɡɨɜ / ȿ.ɇ. Ȼɭɯɚɪɤɢɧ, Ʉ.ɋ. Ɉɪɥɨɜ, Ɉ.Ɋ. ɋɚɦɭɫɶ ɢ ɞɪ./ ɩɨɞ ɪɟɞ. ɘ.ɉ. ɋɨɫɧɢɧɚ– 3 

– ɟ ɢɡɞ., ɢɫɩɪ. – Ɇ.: ȼɵɫɲ. ɲɤ., 2009. – 415 ɫ. 
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10ɂɧɠɟɧɟɪɧɵɟ ɫɢɫɬɟɦɵ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɜɨɞɨɫɧɚɛɠɟɧɢɟ ɢ ɜɨɞɨɨɬ-

ɜɟɞɟɧɢɟ / Ɉɪɥɨɜ ȿ.ȼ./ ɍɱɟɛɧɨɟ ɩɨɫɨɛɢɟ Ɇ.: ɂɡɞɚɬɟɥɶɫɬɜɨ Ⱥɫɫɨɰɢɚɰɢɢ ɫɬɪɨɢ-

ɬɟɥɶɧɵɯ ɜɭɡɨɜ 2015 ɝ. 216 ɫ. 

11ɂɧɠɟɧɟɪɧɵɟ ɫɢɫɬɟɦɵ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ /ɂɜɚɧ ɉɨɥɨɫɢɧ, Ȼɨɪɢɫ 

ɇɨɜɨɫɟɥɶɰɟɜ, ȼɥɚɞɢɦɢɪ ɏɭɡɢɧ, Ɇɚɪɢɹ ɀɟɪɥɵɤɢɧɚ/ Ɇ.: Academia 2012 ɝ. 304 

ɫ. 

12 ɋɉ 61.13330.2012 Ɍɟɩɥɨɜɚɹ ɢɡɨɥɹɰɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ. 

Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 41-03-2003. – ȼɜɟɞ. 01.09.12 // Ɇ.: Ɇɢɧɪɟ-

ɝɢɨɧ Ɋɨɫɫɢɢ, 2012. 

13 ɋɉ 30.13330.2012 ȼɧɭɬɪɟɧɧɢɣ ɜɨɞɨɩɪɨɜɨɞ ɢ ɤɚɧɚɥɢɡɚɰɢɹ ɡɞɚɧɢɣ. Ⱥɤ-

ɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 2.04.01-85* – ȼɜɟɞ. 01.01.13 // Ɇ.: Ɇɢɧɪɟɝɢ-

ɨɧ Ɋɨɫɫɢɢ, 2012. 

14 ɋɉ 73.13330.2012 ȼɧɭɬɪɟɧɧɢɟ ɫɚɧɢɬɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ ɡɞɚ-

ɧɢɣ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 3.05.01-85– ȼɜɟɞ. 01.01.13 

//Ⱥ.ȼ.Ȼɭɫɚɯɢɧ, Ⱥ.ɇ.Ʉɨɥɭɛɤɨɜ. -  Ɇ.: Ɇɢɧɪɟɝɢɨɧ Ɋɨɫɫɢɢ, 2012. 

15 ɋɌɈ 02494733 5.2-01-2006 ȼɧɭɬɪɟɧɧɢɣ ɜɨɞɨɩɪɨɜɨɞ ɢ ɤɚɧɚɥɢɡɚɰɢɹ 

ɡɞɚɧɢɣ - ȼɜɟɞ. 20.09.06 // Ⱥ.ə. ɒɚɪɢɩɨɜ,Ⱥ.ə. Ⱦɨɛɪɨɦɵɫɥɨɜ. – Ɇ., 2006. 

16 Ɍɚɛɥɢɰɵ ɞɥɹ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɚɫɱёɬɚ. ɋɬɚɥɶɧɵɯ, ɱɭɝɭɧɧɵɯ, ɚɫɛɟɫɬɨ-

ɰɟɦɟɧɬɧɵɯ, ɩɥɚɫɬɦɚɫɫɨɜɵɯ ɢ ɫɬɟɤɥɹɧɧɵɯ ɜɨɞɨɩɪɨɜɨɞɧɵɯ ɬɪɭɛ // ɋɨɫɬ. Ɏ.Ⱥ. 

ɒɟɜɟɥёɜ. - Ɇ.: ɋɬɪɨɣɢɡɞɚɬ. – 2011. 

17 Ɍɚɛɥɢɰɵ ɞɥɹ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɚɫɱёɬɚ ɤɚɧɚɥɢɡɚɰɢɨɧɧɵɯ ɫɟɬɟɣ ɢ ɞɸ-

ɤɟɪɨɜ ɩɨ ɮɨɪɦɭɥɟ Ⱥɤɚɞ. ɇ.ɇ. ɉɚɜɥɨɜɫɤɨɝɨ // ɋɨɫɬ. Ⱥ.Ⱥ. Ʌɭɤɢɧɵɯ, ɇ.Ⱥ. Ʌɭɤɢ-

ɧɵɯ - Ɇ.: ɋɬɪɨɣɢɡɞɚɬ, 2011. - 156 ɫ. 

 15 ɋɌɈ 02494733 5.2-01-2006 ȼɧɭɬɪɟɧɧɢɣ ɜɨɞɨɩɪɨɜɨɞ ɢ ɤɚɧɚɥɢɡɚ-

ɰɢɹ ɡɞɚɧɢɣ - ȼɜɟɞ. 20.09.06 // Ⱥ.ə. ɒɚɪɢɩɨɜ,Ⱥ.ə. Ⱦɨɛɪɨɦɵɫɥɨɜ. – Ɇ., 2006. 

18 Ɍɚɛɥɢɰɵ ɞɥɹ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɚɫɱёɬɚ. ɋɬɚɥɶɧɵɯ, ɱɭɝɭɧɧɵɯ, ɚɫɛɟɫɬɨ-

ɰɟɦɟɧɬɧɵɯ, ɩɥɚɫɬɦɚɫɫɨɜɵɯ ɢ ɫɬɟɤɥɹɧɧɵɯ ɜɨɞɨɩɪɨɜɨɞɧɵɯ ɬɪɭɛ // ɋɨɫɬ. Ɏ.Ⱥ. 

ɒɟɜɟɥёɜ. - Ɇ.: ɋɬɪɨɣɢɡɞɚɬ. – 2011. 



 

68 
 

19 Ɍɚɛɥɢɰɵ ɞɥɹ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɚɫɱёɬɚ ɤɚɧɚɥɢɡɚɰɢɨɧɧɵɯ ɫɟɬɟɣ ɢ ɞɸ-

ɤɟɪɨɜ ɩɨ ɮɨɪɦɭɥɟ Ⱥɤɚɞ. ɇ.ɇ. ɉɚɜɥɨɜɫɤɨɝɨ // ɋɨɫɬ. Ⱥ.Ⱥ. Ʌɭɤɢɧɵɯ, ɇ.Ⱥ. Ʌɭɤɢ-

ɧɵɯ - Ɇ.: ɋɬɪɨɣɢɡɞɚɬ, 2006. - 156 ɫ. 

  

 

 

 

 

 

 

 




