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ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ «ȼɨɞɨɫɧɚɛɠɟɧɢɟ ɢ 
ɜɨɞɨɨɬɜɟɞɟɧɢɟ ɦɧɨɝɨɷɬɚɠɧɨɝɨ ɡɞɚɧɢɹ ɫɨ ɜɫɬɪɨɟɧɧɵɦɢ ɨɮɢɫɧɵɦɢ 
ɩɨɦɟɳɟɧɢɹɦɢ» Ʉɭɞɟɥɤɨ Ⱦɦɢɬɪɢɣ Ⱥɥɟɤɫɟɟɜɢɱ, ɫɬɭɞɟɧɬɚ ɝɪ.ɋȻ 15-61Ȼ ɫɨɫɬɨɢɬ 
ɢɡ ɩɨɹɫɧɢɬɟɥɶɧɨɣ ɡɚɩɢɫɤɢ ɨɛɴɟɦɨɦ 60 ɫɬɪɚɧɢɰɵ , ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ, 
ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɧɚ 10 ɥɢɫɬɚɯ ɢ ɫɩɢɫɤɚ ɢɫɩɨɥɶɡɨɜɚɧɧɨɣ ɥɢɬɟɪɚɬɭɪɵ ɢɡ 47 
ɩɭɧɤɬɨɜ. ȼ ɩɨɹɫɧɢɬɟɥɶɧɨɣ ɡɚɩɢɫɤɟ 5 ɢɥɥɸɫɬɪɚɰɢɣ ɢ 9 ɬɚɛɥɢɰ. 

Ƚɟɧɩɥɚɧ, ɩɥɚɧ ɩɨɞɜɚɥɚ, ɩɥɚɧ ɬɢɩɨɜɨɝɨ ɷɬɚɠɚ, ɚɤɫɨɧɨɦɟɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ, 
ɜɧɭɬɪɟɧɧɢɣ ɜɨɞɨɩɪɨɜɨɞ, ɜɧɭɬɪɟɧɧɹɹ ɤɚɧɚɥɢɡɚɰɢɹ, ɩɪɨɮɢɥɶ ɞɜɨɪɨɜɨɣ 
ɤɚɧɚɥɢɡɚɰɢɢ. 

 ɐɟɥɶ ɞɚɧɧɨɣ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ – ɪɟɤɨɧɫɬɪɭɤɰɢɹ  
ɫɢɫɬɟɦɵ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢ ɜɨɞɨɨɬɜɟɞɟɧɢɹ 16-ɬɢ ɷɬɚɠɧɨɝɨ ɤɨɪɩɭɫɚ ɝɨɫɬɢɧɢɰɵ. 
ɇɚɱɚɥɶɧɵɦɢ ɞɚɧɧɵɦɢ ɛɵɥɢ ɤɨɥɢɱɟɫɬɜɨ ɩɨɬɪɟɛɢɬɟɥɟɣ, ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱɟɬɨɜ ɛɵɥɢ ɩɨɞɨɛɪɚɧɵ ɧɟɨɛɯɨɞɢɦɵɟ ɦɚɬɟɪɢɚɥɵ ɢ 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɫɢɫɬɟɦ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɞɨɩɪɨɜɨɞɚ ɢ ɤɚɧɚɥɢɡɚɰɢɢ ɫ ɰɟɥɶɸ 
ɨɛɟɫɩɟɱɟɧɢɹ ɛɵɬɨɜɨɝɨ ɤɨɦɮɨɪɬɚ. 

ɋɢɫɬɟɦɚ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɞɨɩɪɨɜɨɞɚ ɜɤɥɸɱɚɹ ɜɜɨɞɵ, ɜɨɞɨɦɟɪɧɵɟ ɭɡɥɵ, 
ɫɬɨɹɤɢ, ɦɚɝɢɫɬɪɚɥɶɧɭɸ ɢ ɪɚɡɜɨɞɹɳɭɸ ɫɟɬɶ ɫ ɩɨɞɜɨɞɤɚɦɢ ɤ ɫɚɧɢɬɚɪɧɵɦ 
ɩɪɢɛɨɪɚɦ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦɭ ɨɛɨɪɭɞɨɜɚɧɢɸ, ɜɨɞɨɪɚɡɛɨɪɧɭɸ ɢ 
ɪɟɝɭɥɢɪɭɸɳɭɸ ɚɪɦɚɬɭɪɭ. 

ɂɫɬɨɱɧɢɤɨɦ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɠɢɥɨɝɨ ɞɨɦɚ ɹɜɥɹɸɬɫɹ ɧɚɪɭɠɧɵɟ 
ɩɪɨɟɤɬɢɪɭɟɦɵɟ ɤɨɥɶɰɟɜɵɟ ɫɟɬɢ ɜɨɞɨɩɪɨɜɨɞɚ. Ƚɚɪɚɧɬɢɪɨɜɚɧɧɵɣ ɧɚɩɨɪ ɜ 
ɬɨɱɤɟ ɩɨɞɤɥɸɱɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 40 ɦ. Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ɧɚɩɨɪɚ ɜ ɫɟɬɢ ɞɨ 
ɬɪɟɛɭɟɦɨɝɨ ɡɧɚɱɟɧɢɹ, ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɵ ɞɜɟ ɧɚɫɨɫɧɵɟ ɭɫɬɚɧɨɜɤɢ ɩɨɜɵɲɟɧɢɹ 
ɞɚɜɥɟɧɢɹ Grundfos NB-125.1/121, NB-160.1/1177. ȼɨɞɨɩɪɨɜɨɞ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɣ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧ ɞɥɹ ɩɨɞɚɱɢ ɜɨɞɵ ɤ ɩɨɠɚɪɧɵɦ ɤɪɚɧɚɦ. ȼ 
ɩɪɨɟɤɬɟ ɩɪɢɧɹɬɚ ɫɨɜɦɟɫɬɧɚɹ ɫɯɟɦɚ ɯɨɡ-ɩɢɬɶɟɜɨɝɨ ɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ 
ɜɨɞɨɩɪɨɜɨɞɚ. 

Ɂɚɩɪɨɟɤɬɢɪɨɜɚɧɚ ɫɢɫɬɟɦɚ ɤɚɧɚɥɢɡɨɜɚɧɢɹ, ɤɨɬɨɪɚɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ 
ɞɜɨɪɨɜɭɸ ɤɚɧɚɥɢɡɚɰɢɨɧɧɭɸ ɫɟɬɶ ɡɚɫɬɪɨɣɤɢ. ȼ ɤɚɠɞɨɦ ɧɨɦɟɪɟ ɫɬɨɱɧɵɟ ɜɨɞɵ 
ɨɬɜɨɞɹɬɫɹ ɩɨ ɩɨɥɢɩɪɨɩɢɥɟɧɨɜɵɦ ɬɪɭɛɚɦ ɜ ɫɬɨɹɤɢ, ɚ ɩɨɫɥɟ ɜ ɦɚɝɢɫɬɪɚɥɶ, 
ɜɵɩɨɥɧɟɧɧɭɸ ɢɡ ɱɭɝɭɧɧɵɯ ɬɪɭɛ. Ƚɨɪɹɱɟɟ ɜɨɞɨɫɧɚɛɠɟɧɢɟ ɠɢɥɨɝɨ ɞɨɦɚ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɨɬ ɭɡɥɚ ɩɪɚɜɥɟɧɢɹ ɩɨ ɡɚɤɪɵɬɨɣ ɫɯɟɦɟ ɢ ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɩɨɞɚɱɭ ɝɨɪɹɱɟɣ ɜɨɞɵ ɤ ɫɚɧɢɬɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɦ ɩɪɢɛɨɪɚɦ.  

ɋɬɨɹɤɢ ɢɡɨɥɢɪɨɜɚɧɵ ɢɡɞɟɥɢɹɦɢ ɢɡ ɜɫɩɟɧɟɧɧɨɝɨ ɩɨɥɢɷɬɢɥɟɧɚ 
«ɗɧɟɪɝɨɮɥɟɤɫ» ɬɨɥɳɢɧɨɣ 14 ɦɦ . 

Ⱦɥɹ ɢɡɦɟɪɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɜɨɞɵ ɜ ɫɢɫɬɟɦɟ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ 
ɜɨɞɨɦɟɪɧɵɟ ɭɡɥɵ ɫɨ ɫɱɟɬɱɢɤɚɦɢ ɋȼɏɬ-80. 
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ȼȼȿȾȿɇɂȿ 

 

ɇɟɨɬɴɟɦɥɟɦɨɣ ɱɚɫɬɶɸ ɥɸɛɨɝɨ ɠɢɥɨɝɨ ɡɞɚɧɢɹ ɹɜɥɹɟɬɫɹ ɫɢɫɬɟɦɚ 

ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢ ɜɨɞɨɨɬɜɟɞɟɧɢɹ. 

ȼɧɭɬɪɟɧɧɢɣ ɜɨɞɨɩɪɨɜɨɞ ɫɨɫɬɨɢɬ ɢɡ ɜɜɨɞɚ (ɨɞɧɨɝɨ ɢɥɢ ɧɟɫɤɨɥɶɤɢɯ), 

ɜɨɞɨɦɟɪɧɨɝɨ ɭɡɥɚ, ɦɚɝɢɫɬɪɚɥɶɧɨɣ ɥɢɧɢɢ ɫɬɨɹɤɨɜ, ɩɨɞɜɨɞɨɤ ɤ ɜɨɞɨɪɚɡɛɨɪɧɵɦ 

ɩɪɢɛɨɪɚɦ ɢ ɚɪɦɚɬɭɪɵ. ȼ ɨɬɞɟɥɶɧɵɯ ɫɥɭɱɚɹɯ ɜ ɟɝɨ ɫɨɫɬɚɜ ɦɨɝɭɬ ɜɯɨɞɢɬɶ ɬɚɤɠɟ 

ɧɚɫɨɫɧɵɟ ɭɫɬɚɧɨɜɤɢ, ɜɨɞɨɧɚɩɨɪɧɵɟ ɛɚɤɢ ɢ ɞɪɭɝɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, 

ɪɚɫɩɨɥɨɠɟɧɧɨɟ ɜɧɭɬɪɢ ɡɞɚɧɢɹ. 

 ȼɧɭɬɪɟɧɧɹɹ ɤɚɧɚɥɢɡɚɰɢɹ – ɫɢɫɬɟɦɚ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢ ɭɫɬɪɨɣɫɬɜ ɜ 

ɨɛɴɟɦɟ, ɨɝɪɚɧɢɱɟɧɧɨɦ ɧɚɪɭɠɧɵɦɢ ɩɨɜɟɪɯɧɨɫɬɹɦɢ ɨɝɪɚɠɞɚɸɳɢɯ 

ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɜɵɩɭɫɤɚɦɢ ɞɨ ɩɟɪɜɨɝɨ ɫɦɨɬɪɨɜɨɝɨ ɤɨɥɨɞɰɚ, ɨɛɟɫɩɟɱɢɜɚɸɳɚɹ 

ɨɬɜɟɞɟɧɢɟ ɫɬɨɱɧɵɯ ɜɨɞ ɨɬ ɫɚɧɢɬɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɩɪɢɛɨɪɨɜ ɢ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

Ɉɫɧɨɜɧɵɟ ɨɛɴɟɤɬɵ ɜɨɞɨɩɪɨɜɨɞɧɵɯ ɢ ɜɨɞɨɨɬɜɨɞɹɳɢɯ ɫɢɫɬɟɦ 

ɪɚɫɫɱɢɬɚɧɵ ɧɚ ɞɥɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɜ ɬɟɱɟɧɢɟ ɤɨɬɨɪɨɝɨ 

ɢɫɯɨɞɧɵɟ ɭɫɥɨɜɢɹ ɢɯ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɜɩɨɥɧɟ ɡɚɤɨɧɨɦɟɪɧɨ ɢɡɦɟɧɹɸɬɫɹ. 

Ⱥɧɚɥɢɡ ɪɟɡɭɥɶɬɚɬɨɜ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɢɫɬɟɦ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢ ɜɨɞɨɨɬɜɟɞɟɧɢɹ 

ɧɟɪɟɞɤɨ ɩɨɤɚɡɵɜɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɢɯ ɪɟɤɨɧɫɬɪɭɤɰɢɢ.  ɗɬɨ ɫɜɹɡɚɧɨ ɫ 

ɢɡɧɨɫɨɦ ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɢɫɬɟɦ ɫɪɚɜɧɢɬɟɥɶɧɨ ɫ ɢɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ, ɚ ɬɚɤɠɟ 

ɫ ɧɟɞɨɫɬɚɬɤɚɦɢ ɩɪɨɟɤɬɧɵɯ ɪɟɲɟɧɢɣ.  

ȼ ɞɚɧɧɨɦ ɞɢɩɥɨɦɧɨɦ ɩɪɨɟɤɬɟ ɩɨɤɚɡɚɧɚ ɦɟɬɨɞɢɤɚ ɪɚɫɱɟɬɚ 

ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢ ɤɚɧɚɥɢɡɚɰɢɢ ɤɨɪɩɭɫɚ ɝɨɫɬɢɧɢɰɵ.  

  

 

 

 

 

 



 

 
 

1 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ 

1.1 Ⱥɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɟɣ ɫɢɫɬɟɦɵ. 

 

Ʉɨɪɩɭɫ ɝɨɫɬɢɧɢɰɵ «ɋɨɥɧɟɱɧɵɣ» ɩɨɫɬɪɨɟɧ ɜ 1998 ɝɨɞɭ ɢ ɩɪɟɞɧɚɡɧɚɱɟɧ 

ɞɥɹ ɩɪɢɟɦɚ ɢ ɜɪɟɦɟɧɧɨɝɨ  ɩɪɨɠɢɜɚɧɢɹ ɨɬɞɵɯɚɸɳɢɯ ɜ ɧɨɦɟɪɚɯ ɝɨɫɬɢɧɢɱɧɨɝɨ 

ɬɢɩɚ. ɋɢɫɬɟɦɵ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢ ɜɨɞɨɨɬɜɟɞɟɧɢɹ ɧɟ ɦɟɧɹɥɢɫɶ ɫ ɦɨɦɟɧɬɚ ɜɜɨɞɚ 

ɡɞɚɧɢɹ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɫɤɨɩɢɥɫɹ ɪɹɞ ɩɪɨɛɥɟɦ, ɫɜɹɡɚɧɧɵɯ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɷɬɢɯ ɫɢɫɬɟɦ, ɬɚɤɢɯ ɤɚɤ: 

1.Ɍɟɯɧɢɱɟɫɤɢ ɢ ɦɨɪɚɥɶɧɨ ɭɫɬɚɪɟɜɲɢɟ ɫɚɧɢɬɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɟ ɩɪɢɛɨɪɵ. 

2.ɉɪɨɬɟɱɤɢ ɜ ɦɟɫɬɚɯ ɫɨɟɞɢɧɟɧɢɹ ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɢɫɬɟɦ ɜɨɞɨɫɧɚɛɠɟɧɢɹ 

ɢ ɜɨɞɨɨɬɜɟɞɟɧɢɹ. 

3.Ɂɚɫɨɪɵ ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɢɫɬɟɦ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢ ɜɨɞɨɨɬɜɟɞɟɧɢɹ. 

4.ɇɟɞɨɫɬɚɬɨɤ ɧɚɩɨɪɚ 

 

1.2 ȼɚɪɢɚɧɬɵ ɪɟɲɟɧɢɹ: 

 

1. Ɂɚɦɟɧɚ ɫɚɧɢɬɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɩɪɢɛɨɪɨɜ 

2. ɉɨɜɬɨɪɧɨɟ ɫɜɚɪɤɚ ɫɨɟɞɢɧɟɧɢɣ, ɢɥɢ ɧɚɥɨɠɟɧɢɟ «ɯɨɦɭɬɨɜ» ɧɚ ɦɟɫɬɚ 

ɭɬɟɱɟɤ ɢɥɢ ɡɚɦɟɧɚ ɬɪɭɛ ɢ ɫɦɟɫɢɬɟɥɟɣ ɧɚ ɧɨɜɵɟ 

3.Ɂɚɦɟɧɚ ɫɟɬɟɣ ɤɚɧɚɥɢɡɚɰɢɢ, ɭɫɬɚɧɨɜɤɚ ɩɪɨɱɢɫɬɨɤ  

4.Ɂɚɦɟɧɚ ɤɚɧɚɥɢɡɚɰɢɨɧɧɵɯ ɜɵɩɭɫɤɨɜ ɞɨ ɫɭɳɟɫɬɜɭɸɳɢɯ ɩɪɢɟɦɧɵɯ 

ɤɨɥɨɞɰɟɜ ɝɨɪɨɞɫɤɨɣ ɤɚɧɚɥɢɡɚɰɢɢ 

5. ɍɫɬɚɧɨɜɤɚ ɦɟɫɬɧɨɣ ɧɚɫɨɫɧɨɣ ɭɫɬɚɧɨɜɤɨɣ 

 

2 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɫɢɫɬɟɦ 

 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɨɛɴɟɤɬɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ. 

1) ɇɚɡɧɚɱɟɧɢɟ ɡɞɚɧɢɹ: ɝɨɫɬɢɧɢɱɧɵɣ ɤɨɦɩɥɟɤɫ 



 

 
 

2) ɗɬɚɠɧɨɫɬɶ ɡɞɚɧɢɹ: 16 ɷɬɚɠɟɣ 

3) Ʉɨɥɢɱɟɫɬɜɨ ɤɨɟɤ 891 

4) ȼɵɫɨɬɚ ɷɬɚɠɟɣ 3,00 ɦ 

5) ȼɵɫɨɬɚ ɩɨɞɜɚɥɚ 2,29 ɦ 

6) ɋɚɧɢɬɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ – ɭɦɵɜɚɥɶɧɢɤɢ, ɞɭɲɟɜɵɟ 

ɤɚɛɢɧɵ, ɭɧɢɬɚɡɵ. 

7) Ɍɨɥɳɢɧɚ ɩɟɪɟɤɪɵɬɢɣ 0,3 ɦ. 

8) Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɡɞɚɧɢɹ ɞɨ ɤɪɚɫɧɨɣ ɥɢɧɢɢ 6,5 ɦ 

9) Ⱦɢɚɦɟɬɪ ɝɨɪɨɞɫɤɨɝɨ ɜɨɞɨɩɪɨɜɨɞɚ-300 ɦɦ (ɫɭɳɟɫɬɜɭɸɳɢɣ) 

10) Ⱦɢɚɦɟɬɪ ɝɨɪɨɞɫɤɨɣ ɛɵɬɨɜɨɣ ɤɚɧɚɥɢɡɚɰɢɢ 400 ɦɦ 

(ɫɭɳɟɫɬɜɭɸɳɢɣ) 

11) Ɉɬɦɟɬɤɚ ɥɸɤɚ ɝɨɪɨɞɫɤɨɣ ɤɚɧɚɥɢɡɚɰɢɢ 286,37 ɦ 

12) Ɉɬɦɟɬɤɚ ɥɨɬɤɚ ɝɨɪɨɞɫɤɨɣ ɤɚɧɚɥɢɡɚɰɢɢ 294,8 ɦ 

13) Ɉɬɦɟɬɤɚ ɜɟɪɯɚ ɬɪɭɛɵ ɝɨɪɨɞɫɤɨɝɨ ɜɨɞɨɩɪɨɜɨɞɚ Ƚȼ 296,6 ɦ 

14) ɇɚɢɦɟɧɶɲɢɣ ɧɚɩɨɪ ɧɚ ɜɜɨɞɟ (ɝɚɪɚɧɬɢɪɨɜɚɧɧɵɣ) ɫɨɫɬɚɜɥɹɟɬ 

Hg=40 ɦ 

15) Ƚɥɭɛɢɧɚ ɩɪɨɦɟɪɡɚɧɢɹ ɝɪɭɧɬɚ 2,5 ɦ 

Ɋɚɛɨɱɢɟ ɱɟɪɬɟɠɢ ɜɵɩɨɥɧɟɧɵ ɧɚ ɨɫɧɨɜɚɧɢɢ: ɡɚɞɚɧɢɹ ɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ 

ɢ ɚɪɯɢɬɟɤɬɭɪɧɨ-ɫɬɪɨɢɬɟɥɶɧɵɯ ɱɟɪɬɟɠɟɣ. 

Ɋɟɲɟɧɢɹ, ɩɪɢɧɹɬɵɟ ɜ ɪɚɛɨɱɢɯ ɱɟɪɬɟɠɚɯ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɡɚɞɚɧɢɸ ɧɚ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɢ ɬɟɯɧɢɱɟɫɤɢɦ ɭɫɥɨɜɢɹɦ, ɚ ɬɚɤɠɟ ɬɪɟɛɨɜɚɧɢɹɦ ɞɟɣɫɬɜɭɸɳɢɯ 

ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɝɥɚɦɟɧɬɨɜ, ɫɬɚɧɞɚɪɬɨɜ ɢ ɫɜɨɞɨɜ ɩɪɚɜɢɥ.  

ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɪɟɲɟɧɢɣ ɩɨ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɜɨɞɨɩɪɨɜɨɞɚ ɢ ɤɚɧɚɥɢɡɚɰɢɢ 

ɛɵɥɢ ɢɫɩɨɥɶɡɨɜɚɧɵ ɨɫɧɨɜɧɵɟ ɧɨɪɦɚɬɢɜɧɵɟ ɞɨɤɭɦɟɧɬɵ.  

ɍɫɥɨɜɧɨɣ ɨɬɦɟɬɤɟ 0,000 ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɚɛɫɨɥɸɬɧɚɹ ɨɬɦɟɬɤɚ 288,35 

 

2.1 ɋɢɫɬɟɦɚ ɯɨɥɨɞɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ 

2.1.1 Ɉɩɢɫɚɧɢɟ ɯɨɥɨɞɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɡɞɚɧɢɹ 

 



 

 
 

Ⱦɥɹ ɩɨɞɚɱɢ ɜɨɞɵ ɧɚ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɵɟ ɧɭɠɞɵ ɩɪɢɧɢɦɚɟɬɫɹ ɜ 

ɡɞɚɧɢɢ ɫɢɫɬɟɦɚ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɩɨɞɚɸɳɚɹ ɜɨɞɭ ɜ 

ɫɚɧɢɬɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɟ ɩɪɢɛɨɪɵ, ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɜ ɧɨɦɟɪɚɯ ɢ 

ɨɛɫɥɭɠɢɜɚɸɳɢɟ 744 ɤɨɣɤɨ-ɦɟɫɬ.  

Ƚɨɫɬɢɧɢɰɚ ɢɦɟɟɬ ɜɵɫɨɬɵɭ 16 ɷɬɚɠɟɣ ɢ ɨɛɴɟɦ ɫɜɵɲɟ 25000 ɦ3 , 

ɫɨɝɥɚɫɧɨ [1], ɜ ɡɞɚɧɢɢ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɜɧɭɬɪɟɧɧɢɣ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɣ 

ɜɨɞɨɩɪɨɜɨɞ, ɩɨɞɚɸɳɢɣ ɞɜɟ ɫɬɪɭɢ ɩɨ 2,6 ɥ/ɫ. Ⱦɥɹ ɩɨɥɢɜɤɢ ɡɟɥɟɧɵɯ 

ɧɚɫɚɠɞɟɧɢɣ ɢ ɬɪɨɬɭɚɪɨɜ ɜɨɤɪɭɝ ɡɞɚɧɢɹ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɩɨɥɢɜɨɱɧɵɣ 

ɜɨɞɨɩɪɨɜɨɞ. 

ɋ ɰɟɥɶɸ ɫɨɤɪɚɳɟɧɢɹ ɫɬɨɢɦɨɫɬɢ ɜɨɞɨɩɪɨɜɨɞɚ ɩɪɢɧɢɦɚɟɬɫɹ 

ɨɛɴɟɞɢɧɟɧɧɚɹ ɫɢɫɬɟɦɚ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɜɨɞɨɩɪɨɜɨɞɚ. 

ɉɨɫɥɟ ɩɟɪɟɫɟɱɟɧɢɹ ɜɜɨɞɨɦ ɫɬɟɧɵ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜɨɞɨɦɟɪɧɵɣ ɭɡɟɥ ɫ 

ɨɛɜɨɞɧɨɣ ɥɢɧɢɟɣ. ȼɨɞɨɦɟɪɧɵɣ ɭɡɟɥ ɫɨɫɬɨɢɬ ɢɡ ɜɨɞɨɫɱɟɬɱɢɤɚ – ɭɫɬɪɨɣɫɬɜɚ 

ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɪɚɫɯɨɞɭɟɦɨɣ ɜɨɞɵ, ɡɚɩɨɪɧɨɣ ɚɪɦɚɬɭɪɵ, 

ɤɨɧɬɪɨɥɶɧɨ-ɫɩɭɫɤɧɨɝɨ ɤɪɚɧɚ, ɫɨɟɞɢɧɢɬɟɥɶɧɵɯ ɮɚɫɨɧɧɵɯ ɱɚɫɬɟɣ ɢ ɩɚɬɪɭɛɤɨɜ 

ɢɡ ɜɨɞɨɝɚɡɨɩɪɨɜɨɞɧɵɯ ɫɬɚɥɶɧɵɯ ɬɪɭɛ. 

ȼɨɞɨɩɪɨɜɨɞɧɚɹ ɫɟɬɶ ɡɞɚɧɢɹ ɫ ɧɢɠɧɟɣ ɪɚɡɜɨɞɤɨɣ. Ɇɚɝɢɫɬɪɚɥɶ 

ɩɪɨɥɨɠɟɧɚ ɩɨ ɩɨɞɜɚɥɭ ɧɚ ɜɵɫɨɬɟ 1,3 ɦ ɨɬ ɩɨɥɚ ɩɨɞɜɚɥɚ. Ʉ ɧɟɣ ɩɪɢɫɨɟɞɢɧɟɧɨ 

20 ɫɬɨɹɤɨɜ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɨɝɨ ɜɨɞɨɩɪɨɜɨɞɚ, ɢ 4 ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɚ 

ɬɚɤɠɟ ɩɨɥɢɜɨɱɧɵɟ ɤɪɚɧɵ. 

ɋɬɨɹɤɢ ɜɨɞɨɩɪɨɜɨɞɚ ɦɚɪɤɢɪɭɸɬɫɹ: ɫɢɦɜɨɥɚɦɢ ɋɬȼ1 - ɩɪɢ ɨɛɨɡɧɚɱɟɧɢɢ 

ɫɬɨɹɤɚ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɨɝɨ ɜɨɞɨɩɪɨɜɨɞɚ; ɉɫɬ – ɩɪɢ ɨɛɨɡɧɚɱɟɧɢɢ ɫɬɨɹɤɚ 

ɩɨɠɚɪɧɨɝɨ ɜɨɞɨɩɪɨɜɨɞɚ. ɂ ɱɟɪɟɡ ɱɟɪɬɭ ɧɨɦɟɪ ɫɬɨɹɤɚ. ɇɚɩɪɢɦɟɪ: ɋɬȼ1-11 – 

ɫɬɨɹɤ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɨɝɨ ɜɨɞɨɩɪɨɜɨɞɚ ɧɨɦɟɪ 11. 

ȼɨɞɨɩɪɨɜɨɞɧɚɹ ɫɟɬɶ ɜ ɡɞɚɧɢɢ ɦɨɧɬɢɪɭɟɬɫɹ ɢɡ ɫɬɚɥɶɧɵɯ 

ɜɨɞɨɝɚɡɨɩɪɨɜɨɞɧɵɯ ɨɰɢɧɤɨɜɚɧɧɵɯ ɬɪɭɛ ɩɨ ȽɈɋɌ 3262-75. 

ɩɨɥɢɩɪɨɩɢɥɟɧɨɜɵɯ ɜɨɞɨɩɪɨɜɨɞɧɵɯ ɬɪɭɛ ȽɈɋɌ 32415-2013 ɩɨɞɜɨɞɤɢ ɤ ɫɚɧ 

ɬɟɯɧɢɱɟɫɤɢɦ ɩɪɢɛɨɪɚɦ. Ɇɚɝɢɫɬɪɚɥɶ ɬɟɩɥɨɢɡɨɥɢɪɭɟɬɫɹ ɬɪɭɛɤɚɦɢ ɢɡ 

ɜɫɩɟɧɟɧɧɨɝɨ ɩɨɥɢɷɬɢɥɟɧɚ ENERGOFLEX, ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɤɨɧɞɟɧɫɚɰɢɢ 

ɢ ɤɨɪɪɨɡɢɢ. 



 

 
 

  ȼ ɤɚɱɟɫɬɜɟ ɜɨɞɨɪɚɡɛɨɪɧɨɣ ɚɪɦɚɬɭɪɵ ɢɫɩɨɥɶɡɭɸɬ ɫɦɟɫɢɬɟɥɢ, ɬɚɤ ɤɚɤ ɜ 

ɡɞɚɧɢɢ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɫɢɫɬɟɦɚ ɝɨɪɹɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ. 

ɇɚ ɜɨɞɨɩɪɨɜɨɞɧɨɣ ɫɟɬɢ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɩɨɬɨɤɨɦ ɜɨɞɵ 

ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɭɫɬɚɧɨɜɤɚ ɡɚɩɨɪɧɨɣ ɚɪɦɚɬɭɪɵ.  

Ɂɚɞɜɢɠɤɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɧɚ ɤɚɠɞɨɦ ɜɜɨɞɟ, ɧɚ ɧɚɩɨɪɧɨɦ ɜɫɚɫɵɜɚɸɳɟɦ 

ɩɚɬɪɭɛɤɟ ɧɚɫɨɫɨɜ, ɩɨɫɥɟ ɜɨɞɨɦɟɪɚ, ɧɚ ɩɟɪɟɦɵɱɤɚɯ ɦɟɠɞɭ ɜɜɨɞɚɦɢ, ɧɚ 

ɨɛɜɨɞɧɨɣ ɥɢɧɢɢ ɜ ɜɨɞɨɦɟɪɧɨɦ ɭɡɥɟ. ȼɟɧɬɢɥɢ ɪɚɡɦɟɳɚɸɬ ɧɚ ɨɬɜɟɬɜɥɟɧɢɹɯ ɨɬ 

ɦɚɝɢɫɬɪɚɥɢ ɤ ɤɚɠɞɨɦɭ ɫɬɨɹɤɭ, ɤ ɩɨɥɢɜɨɱɧɵɦ ɤɪɚɧɚɦ, ɧɚ ɜɜɨɞɟ ɜ ɤɚɠɞɵɣ 

ɧɨɦɟɪ ɢ ɩɟɪɟɞ ɫɦɵɜɧɵɦ ɛɚɱɤɨɦ.  

 

2.1.2 Ɋɚɫɱɟɬ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɞɨɩɪɨɜɨɞɚ 

 

Ⱦɥɹ ɩɨɞɚɱɢ ɜɨɞɵ ɧɚ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɵɟ ɧɭɠɞɵ ɩɪɢɧɢɦɚɟɬɫɹ ɜ 

ɡɞɚɧɢɢ ɫɢɫɬɟɦɚ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɩɨɞɚɸɳɚɹ ɜɨɞɭ ɜ 

ɫɚɧɢɬɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɟ ɩɪɢɛɨɪɵ, ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɜ ɧɨɦɟɪɚ ɢ ɨɛɫɥɭɠɢɜɚɸɳɢɟ 

891 ɠɢɬɟɥɹ. 

– Ɋɚɫɱɟɬ ɫɢɫɬɟɦɵ ɯɨɥɨɞɧɨɝɨ ɜɨɞɨɩɪɨɜɨɞɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɜɚɠɞɵ: 

– ȼ ɪɟɠɢɦɟ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɨɝɨ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ 

ȼ ɪɟɠɢɦɟ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɧɚ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɨɣ ɪɚɫɯɨɞ 

   ɐɟɥɶɸ ɪɚɫɱɟɬɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɞɢɚɦɟɬɪɨɜ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢ  

ɞɚɜɥɟɧɢɹ, ɬɪɟɛɭɟɦɨɝɨ ɜ ɫɟɬɢ, ɢɥɢ ɧɚɩɨɪɚ ɜ ɫɟɬɢ, ɇɬɪ ɢ ɞɪɭɝɢɯ ɩɚɪɚɦɟɬɪɨɜ. 

     ȼ ɤɚɱɟɫɬɜɟ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɢ ɩɪɢɧɢɦɚɟɬɫɹ ɧɚɢɛɨɥɟɟ ɜɵɫɨɤɨ 

ɪɚɫɩɨɥɨɠɟɧɧɚɹ ɜɨɞɨɪɚɡɛɨɪɧɚɹ ɚɪɦɚɬɭɪɚ, ɞɥɹ ɤɨɬɨɪɨɣ ɬɪɟɛɭɟɬɫɹ 

ɦɚɤɫɢɦɚɥɶɧɨɟ ɪɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ; ɚ ɬɚɤɠɟ  ɧɚɢɛɨɥɟɟ ɭɞɚɥɟɧɧɵɣ ɨɬ ɜɜɨɞɚ 

ɫɬɨɹɤ. 

ɋɢɫɬɟɦɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɜ ɬɚɤɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ: 

− ɩɨ ɚɤɫɨɧɨɦɟɬɪɢɱɟɫɤɨɣ ɫɯɟɦɟ ɧɚɦɟɱɚɟɬɫɹ ɪɚɫɱɟɬɧɨɟ ɧɚɩɪɚɜɥɟɧɢɟ 

ɯɨɥɨɞɧɨɣ ɜɨɞɵ; 



 

 
 

− ɪɚɫɱɟɬɧɨɟ ɧɚɩɪɚɜɥɟɧɢɟ ɪɚɡɛɢɜɚɟɬɫɹ ɧɚ ɪɚɫɱɟɬɧɵɟ ɭɱɚɫɬɤɢ. Ƚɪɚɧɢɰɭ 

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

ɪɚɫɱɟɬɧɨɝɨ ɧɚɩɪɚɜɥɟɧɢɹ ɨɬɜɟɬɜɥɟɧɢɹ ɫɬɨɹɤɨɜ ɢ ɜɨɞɨɪɚɡɛɨɪɧɨɣ ɚɪɦɚɬɭɪɵ; 

− ɨɩɪɟɞɟɥɹɟɬɫɹ ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɧɚ ɤɚɠɞɨɦ ɭɱɚɫɬɤɟ; 

− ɩɨ ɜɟɥɢɱɢɧɟ qɪɚɫɱ, ɩɨ ɬɚɛɥɢɰɟ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ (ɬɚɛɥ. 

ɒɟɜɟɥɟɜɚ) ɩɨɞɛɢɪɚɸɬɫɹ ɞɢɚɦɟɬɪɵ ɧɚ ɪɚɫɱɟɬɧɨɦ ɭɱɚɫɬɤɟ ɬɚɤ, ɱɬɨɛɵ ɫɤɨɪɨɫɬɶ 

ɛɵɥɚ ɧɟ ɛɨɥɟɟ 1,5ɦ/ɫ ɜ ɫɬɨɹɤɚɯ ɢ ɦɚɝɢɫɬɪɚɥɹɯ, ɚ ɜ ɩɨɞɜɨɞɤɚɯ 2,5ɦ/ɫ; 

− ɩɨ ɪɚɫɱɟɬɧɨɦɭ ɪɚɫɯɨɞɭ ɢ ɞɢɚɦɟɬɪɭ ɧɚɯɨɞɢɦ ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɤɚɠɞɨɦ 

ɭɱɚɫɬɤɟ ɪɚɫɱɟɬɧɨɝɨ ɧɚɩɪɚɜɥɟɧɢɹ; 

− ɫɪɚɜɧɢɜɚɟɦ ɜɟɥɢɱɢɧɭ ɬɪɟɛɭɟɦɨɝɨ ɫ ɝɚɪɚɧɬɢɪɨɜɚɧɧɵɦ ɧɚɩɨɪɨɦ ɢ 

ɩɨɞɛɢɪɚɟɦ ɧɚɫɨɫɵ (ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ). 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1. 

Ɍɚɛɥɢɰɚ 1 – ɇɨɪɦɵ ɪɚɫɯɨɞɚ ɜɨɞɵ ɩɨɬɪɟɛɢɬɟɥɟɦ 
ȼɨɞɨɩɨɬɪɟɛɢɬ

ɟɥɢ 
ɂɡɦɟɪɢɬɟ

ɥɶ 
ɇɨɪɦɚ ɪɚɫɯɨɞɚ ɜɨɞɚ, ɥ Ɋɚɫɯɨɞ ɜɨɞɵ ɩɪɢɛɨɪɨɦ, 

ɥ/ɫ (ɥ/ɱ) ɜ ɫɪɟɞɧɢɟ ɫɭɬɤɢ ɜ ɫɭɬɤɢ 
ɧɚɢɛɨɥɶɲɟɝɨ 

ɜɨɞɨɩɨɬɪɟɛɥɟɧ
ɢɹ 

ɜ ɱɚɫ 
ɧɚɢɛɨɥɶɲɟɝɨ 

ɜɨɞɨɩɨɬɪɟɛɥɟɧ
ɢɹ 

ɨɛɳɚɹ 
(ɜ ɬɨɦ 
ɱɢɫɥɟ 
ɝɨɪɹɱɟ

ɣ) 
tot

muq ,  

ɝɨɪɹɱ
ɟɣ 
 
 
 
h

muq ,  

ɨɛɳɚɹ 
(ɜ ɬɨɦ 
ɱɢɫɥɟ 
ɝɨɪɹɱɟ

ɣ) 
tot
uq  

ɝɨɪɹɱ
ɟɣ 

 
 
h
uq  

ɨɛɳɚɹ 
(ɜ ɬɨɦ 
ɱɢɫɥɟ 
ɝɨɪɹɱɟ

ɣ) 
tot

uhrq ,  

ɝɨɪɹɱ
ɟɣ 
 
 
 

h
uhrq ,  

ɨɛɳɢɣ(ɯɨɥɨɞ
ɧɵɣ ɢ 

ɝɨɪɹɱɢɣ 

 
 
tot
oq

)( ,
tot

hroq  

ɯɨɥɨɞɧɨ
ɣ ɢɥɢ 

ɝɨɪɹɱɟɣ 

 
ɫ
oq h

oq  

Ƚɨɫɬɢɧɢɰɵ ɫ 
ɜɚɧɧɵɦɢ ɜ 
ɨɬɞɟɥɶɧɵɯ 
ɧɨɦɟɪɚɯ, ɜ % 
ɨɬ ɨɛɳɟɝɨ 
ɱɢɫɥɚ 
ɧɨɦɟɪɨɜ 

1 ɠɢɬɟɥɶ         

“ 100 ʺ 300 180 300 180 30 16 0,3(300) 0,2(200) 

 

ɉɨɥɢɜ ɡɟɥɟɧɵɯ ɧɚɫɚɠɞɟɧɢɣ ɢ ɭɛɨɪɤɚ ɬɟɪɪɢɬɨɪɢɢ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɞɥɹ 

ɫɥɟɞɭɸɳɢɯ ɷɥɟɦɟɧɬɨɜ ɡɚɫɬɪɨɣɤɢ: 

– ɬɪɚɜɹɧɨɣ ɩɨɤɪɨɜ 400 ɦ2; 

– ɞɨɪɨɝɢ, ɬɪɨɬɭɚɪɵ 1500 ɦ2; 



 

 
 

– ɡɟɥɟɧɵɟ ɧɚɫɚɠɞɟɧɢɹ, ɝɚɡɨɧɵ 1700 ɦ2. 

ȼ ɋɇɢɉ 2.04.01-85 ⃰  ɩɪɢɥ.3 ɭɫɬɚɧɨɜɥɟɧɵ ɧɨɪɦɵ ɪɚɫɯɨɞɚ ɜɨɞɵ ɜ ɫɭɬɤɢ 

ɧɚɢɛɨɥɶɲɟɝɨ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ ɧɚ ɩɨɥɢɜ ɡɟɥɟɧɵɯ ɧɚɫɚɠɞɟɧɢɣ ɢ ɭɛɨɪɤɭ 

ɬɟɪɪɢɬɨɪɢɣ ɡɚɫɬɪɨɣɤɢ: 

– ɬɪɚɜɹɧɨɣ ɩɨɤɪɨɜ 0,003 ɦ3 /(ɦ2×ɫɭɬ) ; 

– ɞɨɪɨɝɢ, ɬɪɨɬɭɚɪɵ 0,0005 ɦ3 /(ɦ2×ɫɭɬ) ; 

– ɡɟɥɟɧɵɟ ɧɚɫɚɠɞɟɧɢɹ, ɝɚɡɨɧɵ 0,003 ɦ3 /(ɦ2 ×ɫɭɬ). 

Ɇɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɜɧɭɬɪɟɧɧɟɟ ɩɨɠɚɪɨɬɭɲɟɧɢɟ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɬɚɛɥ. 3.×4  ɩ.7 ɋɌɈ 02494733 5.2-01-2006 , ɢ ɞɥɹ ɠɢɥɵɯ  

ɡɞɚɧɢɣ ɜɵɫɨɬɨɣ 50 ɦ ɞɨ 75ɦ ɪɚɜɟɧ 2,5 ɥ/ɫ. 

ȼɵɫɨɬɚ ɤɨɦɩɚɤɬɧɨɣ ɱɚɫɬɢ ɫɬɪɭɢ ɩɨ ɩ.6.8 ɋɇɢɉ 2.04.01-85 ⃰ ɞɥɹ ɠɢɥɵɯ 

ɡɞɚɧɢɣ ɜɵɫɨɬɨɣ ɨɬ 50 ɞɨ 75 ɦ ɫɨɫɬɚɜɥɹɟɬ ɧɟ ɦɟɧɟɟ 6 ɦ.  

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɭɫɬɚɧɨɜɤɢ ɩɨɜɵɲɟɧɢɹ ɧɚɩɨɪɚ 

ɨɩɪɟɞɟɥɹɟɬɫɹ (ɨɪɢɟɧɬɢɪɨɜɨɱɧɨ) ɬɪɟɛɭɟɦɵɣ ɧɚɩɨɪ ɞɥɹ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ 

,4)1(10  nH ser                                                                                   (2.1) 

ɝɞɟ Hɧ  – ɬɪɟɛɭɟɦɵɣ ɧɚɩɨɪ ɜ ɧɚɪɭɠɧɨɣ ɫɟɬɢ, ɦ. ɜɨɞ.ɫɬ.; 

      10 – ɧɚɩɨɪ, ɬɪɟɛɭɟɦɵɣ ɩɪɢ ɨɞɧɨɷɬɚɠɧɨɣ ɡɚɫɬɪɨɣɤɟ, ɦ.ɜɨɞ.ɫɬ. 

 n  – ɱɢɫɥɨ ɷɬɚɠɟɣ ɜ ɡɞɚɧɢɢ; 

 4  – ɧɚɩɨɪ, ɧɟɨɛɯɨɞɢɦɵɣ ɞɥɹ ɤɚɠɞɨɝɨ ɩɨɫɥɟɞɭɸɳɟɝɨ   ɷɬɚɠɚ  ɜɵɲɟ 

ɩɟɪɜɨɝɨ, ɦ.ɜɨɞ.ɫɬ.; 

754)116(10 serH ɦ. 

ɇɚɢɦɟɧɶɲɢɣ ɧɚɩɨɪ ɧɚ ɜɜɨɞɟ (ɝɚɪɚɧɬɢɪɨɜɚɧɧɵɣ) ɫɨɫɬɚɜɥɹɟɬ Hg = 40 ɦ, 

ɩɨɷɬɨɦɭ ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɩɨɜɵɫɢɬɟɥɶɧɭɸ ɧɚɫɨɫɧɭɸ ɭɫɬɚɧɨɜɤɭ. 

Ɋɚɫɱɟɬɧɵɟ (ɫɟɤɭɧɞɧɵɟ) ɪɚɫɯɨɞɵ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɚɦ [1]. 

ɋɧɚɱɚɥɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜɟɪɨɹɬɧɨɫɬɶ ɞɟɣɫɬɜɢɹ ɩɪɢɛɨɪɨɜ: 

 



 

 
 

Nq

Uq
P

tot

tot
hrtot






0

,0

3600
,                                                                                    (2.2) 

 

ɝɞɟ tot
hr,0q  – ɧɨɪɦɚ ɪɚɫɯɨɞɚ ɜɨɞɵ ɜ ɱɚɫ ɧɚɢɛɨɥɶɲɟɝɨ ɩɨɬɪɟɛɥɟɧɢɹ, ɥ/ɱ; 

U – ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɨɩɨɬɪɟɛɢɬɟɥɟɣ ɜ ɡɞɚɧɢɢ; 

tot
0q  – ɫɟɤɭɧɞɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɩɪɢɛɨɪɨɦ, ɥ/ɫ; 

N – ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɨɪɚɡɛɨɪɧɵɯ ɩɪɢɛɨɪɨɜ. 

Ɋɚɫɯɨɞɵ ɧɚ ɜɜɨɞɟ ɜɵɱɢɫɥɹɸɬɫɹ ɩɪɢ tot
hr,0q

 = 30 ɥ/ɱ, U = 744 

 ɧɨɦɟɪɚ, N = 1162, tot
0q  = 0,3 ɥ/ɫ. 

011,0
11623,03600

74430





totP   

Ɉɩɪɟɞɟɥɹɟɬɫɹ ɛɟɡɪɚɡɦɟɪɧɨɟ ɩɪɨɢɡɜɟɞɟɧɢɟ  

totPN  ,                                                                                                     (2.3) 

ɞɥɹ ɜɵɛɨɪɚ ɤɨɷɮɮɢɰɢɟɧɬɚ  ɩɨɤɚɡɵɜɚɸɳɟɝɨ ɢɧɬɟɧɫɢɜɧɨɫɬɶ 

ɩɨɬɪɟɛɥɟɧɢɹ ɜɨɞɵ  = 4,99 [1]. 

92,12011,01162  totPN   

ɪɚɫɱɟɬɧɵɣ ɫɟɤɭɧɞɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɜɨɞɟ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

tottot qq 05   ,                                                                                         (2.4) 

 



 

 
 

ɫɥqtot /99,42.099,45   

Ɋɚɫɯɨɞɵ ɜ ɫɢɫɬɟɦɟ ɯɨɥɨɞɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɜɵɱɢɫɥɹɸɬɫɹ ɩɨ 

ɮɨɪɦɭɥɚɦ (3.2), (3.3) ɢ (3.4) ɫ ɡɚɦɟɧɨɣ 
tot

hr,0q  ɧɚ 
c

hr,0q  – ɧɨɪɦɚ ɪɚɫɯɨɞɚ 

ɯɨɥɨɞɧɨɣ ɜɨɞɵ ɜ ɱɚɫ ɧɚɢɛɨɥɶɲɟɝɨ ɩɨɬɪɟɛɥɟɧɢɹ, ɥ/ɱ; tot
0q  ɧɚ  c

0q  – ɪɚɫɯɨɞ 

ɯɨɥɨɞɧɨɣ ɜɨɞɵ ɩɪɢɛɨɪɨɦ, ɥ/ɫ. 

Ɉɧɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɪɚɜɧɵ ɱɥ /3,4qc
hr,0   ɢ ɫɥc /2,0q0    

Nq

Uq
P ɫ

ɫ
hrɫ






0

,0

3600  

005.0
116214,03600

7443,4





ɫP
 

ɫPN   ɡɧɚɱɢɬ  =2,102 

72,3005,0744  ɫPN  

ɋɟɤɭɧɞɧɵɣ ɪɚɫɯɨɞ ɯɨɥɨɞɧɨɣ ɜɨɞɵ ɛɭɞɟɬ ɪɚɜɟɧ 

ɫɫ qq 05    

ɫɥqɫ /47,114,0102,25   

ɑɚɫɨɜɨɣ ɪɚɫɯɨɞ ɧɚ ɜɜɨɞɟ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɪɢ ɜɟɪɨɹɬɧɨɫɬɢ 

hr
hr q

q
PP

,0

03600                                                                                         (2.5) 

ɝɞɟ P – ɜɟɪɨɹɬɧɨɫɬɶ ɞɟɣɫɬɜɢɹ ɫɢɫɬɟɦɵ ɩɪɢ ɪɚɫɱɟɬɟ ɫɟɤɭɧɞɧɨɝɨ ɪɚɫɯɨɞɚ 

0q – ɫɟɤɭɧɞɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɩɪɢɛɨɪɨɦ, ɥ/ɫ; 

hrq ,0  – ɱɚɫɨɜɨɣ ɪɚɫɯɨɞ ɜɨɞɵ ɩɪɢɛɨɪɨɦ, ɥ/ɱ. 



 

 
 

ɞɥɹ ɧɚɲɟɣ ɫɢɫɬɟɦɵ: P = 0.011, ɫɥq /02,00  , ɱɥq hr /100,0 
 

079.0
100

2,0
011.03600 hrP

 

ɞɚɥɟɟ ɫɨɝɥɚɫɧɨ ɮɨɪɦɭɥɚɦ (3.3) ɢ (3.4) 

78,12011,01162  hrPN , =4,934 

ɱɦɱɥqhr /19,2/2197934,41005 3  

ɑɚɫɨɜɨɣ  ɪɚɫɯɨɞ ɜ ɫɢɫɬɟɦɟ ɯɨɥɨɞɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ: ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ 

ɫɨɝɥɚɫɧɨ ɩɪɢɜɟɞɟɧɧɨɣ ɜɵɲɟ ɦɟɬɨɞɢɤɟ ɫ ɡɚɦɟɧɨɣ hrq ,0  ɧɚ c
hrq ,0  – ɱɚɫɨɜɨɣ 

ɪɚɫɯɨɞ ɯɨɥɨɞɧɨɣ ɜɨɞɵ, ɥ/ɱ; ɢ 0q  ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ c
0q – ɤɚɤ ɫɟɤɭɧɞɧɵɣ 

ɪɚɫɯɨɞ ɯɨɥɨɞɧɨɣ ɜɨɞɵ ɩɪɢɛɨɪɨɦ 

 ɱɥqc
hr /180,0  ; ɫɥq /14,00    

c
hr

cc
hr

q

q
PP

,0

03600   

042,0
180

3,0
005,03600 c

hrP
 

804,481162042,0  c
hrPN ,  = 14,09 

ɱɦɱɥqq hrhr
c
hr /22,4/422709,146055 3

,0    

ɋɭɬɨɱɧɵɟ ɪɚɫɯɨɞɵ ɜɵɫɱɢɬɵɜɚɸɬɫɹ ɫɨɝɥɚɫɧɨ ɜɵɪɚɠɟɧɢɸ 

1000
,

tot
iu

u

q
Uq                                                                                                  (2.6) 

ɝɞɟ  tot
iuq ,  – ɫɭɬɨɱɧɚɹ ɧɨɪɦɚ ɪɚɫɯɨɞɚ ɜɨɞɵ ɧɚ ɱɟɥɨɜɟɤɚ, ɥ/ɫɭɬ. 



 

 
 

Ɉɛɳɢɣ ɫɭɬɨɱɧɵɣ ɪɚɫɯɨɞ: 

ɫɭɬɥq tot
iu /300,  ; ɫɭɬɦqu /110

1000

300
744 3  

ɏɨɥɨɞɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ: tot
iuq ,  ɡɚɦɟɧɹɟɬɫɹ ɧɚ ɫɭɬɥq c

iu /75,   – 

ɫɭɬɨɱɧɚɹ ɧɨɪɦɚ ɪɚɫɯɨɞɚ ɯɨɥɨɞɧɨɣ ɜɨɞɵ ɧɚ ɱɟɥɨɜɟɤɚ. 

ɫɭɬɦqɫ
iu /55

1000

75
744 3

,  . 

ȼɧɭɬɪɟɧɧɹɹ ɫɟɬɶ ɫɢɫɬɟɦɵ ɯɨɥɨɞɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ 

ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɫ ɞɜɭɦɹ ɜɜɨɞɚɦɢ, ɪɚɡɞɟɥɟɧɧɵɦɢ ɡɚɞɜɢɠɤɨɣ ɩɟɪɟɞ 

ɜɨɞɨɦɟɪɧɵɦ ɭɡɥɨɦ ɢ ɫ ɧɢɠɧɟɣ ɪɚɡɜɨɞɤɨɣ ɩɨ ɬɭɩɢɤɨɜɨɣ ɦɚɝɢɫɬɪɚɥɢ ɜ 

ɩɨɞɜɚɥɟ. Ɉɬɦɟɬɤɚ ɜɜɨɞɚ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɚ – 285,35 ɦ. ɉɨɫɥɟ ɫɨɟɞɢɧɟɧɢɹ 

ɜɜɨɞɨɜ ɩɟɪɟɞ ɜɨɞɨɦɟɪɧɵɦ ɭɡɥɨɦ ɜ ɩɨɞɜɚɥɟ ɡɞɚɧɢɹ ɜɨɞɚ ɩɪɨɯɨɞɢɬ 

ɜɨɞɨɦɟɪɧɵɣ ɭɡɟɥ ɢ ɩɨɫɬɭɩɚɟɬ ɜ ɤɨɥɶɰɟɜɭɸ ɦɚɝɢɫɬɪɚɥɶ ɜ ɩɨɞɜɚɥɟ ɡɞɚɧɢɹ. ɉɨ 

ɤɨɥɶɰɟɜɨɣ ɦɚɝɢɫɬɪɚɥɢ ɜ ɩɨɞɜɚɥɟ ɜɨɞɚ ɩɨɞɚɟɬɫɹ ɤ ɜɨɞɨɡɚɛɨɪɧɵɦ ɫɬɨɹɤɚɦ, ɤ 

ɩɨɠɚɪɧɵɦ ɫɬɨɹɤɚɦ, ɤ ɩɨɥɢɜɨɱɧɵɦ ɤɪɚɧɚɦ. ȼɫɟ ɩɨɠɚɪɧɵɟ ɢ ɜɨɞɨɪɚɡɛɨɪɧɵɟ 

ɫɬɨɹɤɢ ɫɨɟɞɢɧɹɸɬɫɹ ɧɚ ɱɟɪɞɚɤɟ ɩɟɪɟɦɵɱɤɨɣ. ɉɨ ɩɨɠɚɪɧɵɦ ɫɬɨɹɤɚɦ ɜɨɞɚ 

ɩɨɫɬɭɩɚɟɬ ɤ ɩɨɠɚɪɧɵɦ ɤɪɚɧɚɦ. ɉɨ ɜɨɞɨɪɚɡɛɨɪɧɵɦ ɫɬɨɹɤɚɦ ɱɟɪɟɡ ɨɬɜɟɬɜɥɟɧɢɹ 

ɨɬ ɫɬɨɹɤɨɜ ɩɨ ɩɨɞɜɨɞɤɚɦ ɜɨɞɚ ɩɨɫɬɭɩɚɟɬ ɤ ɜɨɞɨɪɚɡɛɨɪɧɵɦ ɩɪɢɛɨɪɚɦ, 

ɤɨɬɨɪɵɟ ɧɚɯɨɞɹɬɫɹ ɜ ɫɚɧɢɬɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɭɡɥɚɯ ɧɨɦɟɪɨɜ. 

Ⱦɥɹ ɭɛɨɪɤɢ ɢ ɩɨɥɢɜɚ ɬɟɪɪɢɬɨɪɢɢ ɜ ɧɢɲɚɯ ɧɚɪɭɠɧɵɯ ɫɬɟɧ ɜ ɩɨɞɜɚɥɟ 

ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɩɨɥɢɜɨɱɧɵɟ ɤɪɚɧɵ, ɜ ɤɨɥɢɱɟɫɬɜɟ 3 ɲɬɭɤ, ɩɨɞɜɨɞ ɜɨɞɵ ɤ 

ɤɨɬɨɪɵɦ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɬ ɤɨɥɶɰɟɜɨɣ ɦɚɝɢɫɬɪɚɥɢ ɜ ɩɨɞɜɚɥɟ. 

ɇɚ ɫɥɭɱɚɣ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɜ ɩɨɠɚɪɧɵɯ ɲɤɚɮɚɯ ɧɚ ɤɚɠɞɨɦ ɷɬɚɠɟ 

ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɩɨɠɚɪɧɵɟ ɤɪɚɧɵ, ɩɨɞɜɨɞ ɜɨɞɵ ɤ ɤɨɬɨɪɵɦ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 

ɨɬ ɩɨɠɚɪɧɵɯ ɫɬɨɹɤɨɜ. 

ɉɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɭɫɬɚɧɨɜɤɚ ɜ ɧɟɨɛɯɨɞɢɦɵɯ ɦɟɫɬɚɯ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ 

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



 

 
 

Ⱦɥɹ ɢɡɦɟɪɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɢɫɩɨɥɶɡɨɜɚɧɧɨɣ ɜɨɞɵ ɜ ɫɢɫɬɟɦɟ 

ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɜɨɞɨɦɟɪɧɵɟ ɭɡɥɵ ɜ ɩɨɞɜɚɥɚɯ ɧɚ ɜɜɨɞɚɯ ɜɨɞɨɩɪɨɜɨɞɚ ɜ 

ɡɞɚɧɢɟ. 

ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɫɢɫɬɟɦɵ ɯɨɥɨɞɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ 

ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 1 

 
Ɋɢɫɭɧɨɤ 1 – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɫɢɫɬɟɦɵ ɯɨɥɨɞɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ 

 
1 – ɜɨɞɨɪɚɡɛɨɪɧɚɹ ɚɪɦɚɬɭɪɚ; 

1.1 – ɫɦɟɫɢɬɟɥɶ; 
1.2 – ɩɨɩɥɚɜɤɨɜɵɣ ɤɥɚɩɚɧ ɭɧɢɬɚɡɚ; 
1.3 – ɩɨɠɚɪɧɵɣ ɤɪɚɧ; 
1.4 – ɩɨɥɢɜɨɱɧɵɣ ɤɪɚɧ; 

2 – ɬɪɭɛɨɩɪɨɜɨɞɧɚɹ ɚɪɦɚɬɭɪɚ; 
2.1 – ɡɚɞɜɢɠɤɚ; 
2.2 – ɲɚɪɨɜɵɣ ɤɪɚɧ; 
2.3 – ɨɛɪɚɬɧɵɣ ɤɥɚɩɚɧ; 

3 – ɫɟɬɶ ɫɢɫɬɟɦɵ ɯɨɥɨɞɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ; 
3.1 –  ɜɧɭɬɪɟɧɧɹɹ ɫɟɬɶ ɫɢɫɬɟɦɵ ɯɨɥɨɞɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ; 
3.2 –  ɜɧɭɬɪɢɤɜɚɪɬɚɥɶɧɚɹ ɫɟɬɶ ɫɢɫɬɟɦɵ ɯɨɥɨɞɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ 

(ɜɜɨɞ); 
4 –  ɧɚɫɨɫɧɵɟ ɭɫɬɚɧɨɜɤɢ; 

4.1– ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɚɹ ɧɚɫɨɫɧɚɹ ɭɫɬɚɧɨɜɤɚ; 
4.2 – ɩɨɠɚɪɧɚɹ ɧɚɫɨɫɧɚɹ ɭɫɬɚɧɨɜɤɚ; 

5 – ɜɨɞɨɦɟɪɧɵɟ ɭɡɥɵ; 
5.1– ɜɨɞɨɦɟɪɧɵɣ ɭɡɟɥ ɧɚ ɜɜɨɞɟ ɜ ɡɞɚɧɢɟ; 
5.2 – ɜɨɞɨɦɟɪɧɵɣ ɭɡɟɥ ɧɚ ɤɜɚɪɬɢɪɧɨɣ ɩɨɞɜɨɞɤɟ; 

6 – ɜɨɞɨɩɢɬɚɬɟɥɶ (ɭɥɢɱɧɚɹ ɫɟɬɶ ɜɨɞɨɩɪɨɜɨɞɚ); 



 

 
 

7 – ɨɬɜɨɞ ɤ ɫɢɫɬɟɦɟ ɝɨɪɹɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ( ɤ ɜɨɞɨɧɚɝɪɟɜɚɬɟɥɸ). 
 

ȼɨɞɨɪɚɡɛɨɪɧɚɹ ɚɪɦɚɬɭɪɚ ɫɢɫɬɟɦɵ ɯɨɥɨɞɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ 

Ʉ ɜɨɞɨɪɚɡɛɨɪɧɨɣ ɚɪɦɚɬɭɪɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɩɨɞɜɨɞ ɯɨɥɨɞɧɨɣ ɜɨɞɵ 

ɩɨ ɬɪɭɛɟ ɢɡ ɫɲɢɬɨɝɨ ɩɨɥɢɷɬɢɥɟɧɚ Ɋȿ-ɏ PN 12,5 SDR 11 ɞɢɚɦɟɬɪɨɦ 20×2,0 

ɦɦ. 

Ⱦɥɹ ɬɭɲɟɧɢɹ ɩɨɠɚɪɨɜ ɧɚ ɤɚɠɞɨɦ ɷɬɚɠɟ ɜ ɤɚɠɞɨɣ ɫɟɤɰɢɢ ɜ ɤɨɪɢɞɨɪɟ 

ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɨɠɚɪɧɵɣ ɤɪɚɧ. Ɉɧ ɫɨɫɬɨɢɬ ɢɡ ɩɨɠɚɪɧɨɝɨ ɜɟɧɬɢɥɹ dy = 

50ɦɦ, ɩɨɠɚɪɧɨɝɨ ɪɭɤɚɜɚ L = 20 ɦ ɢ ɩɨɠɚɪɧɨɝɨ ɫɬɜɨɥɚ ɫɨ ɫɩɪɵɫɤɨɦ. Ɉɫɶ 

ɩɨɠɚɪɧɨɝɨ ɜɟɧɬɢɥɹ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɧɚ ɜɵɫɨɬɟ 1,35 ɦ ɨɬ ɩɨɥɚ. Ɉɧ ɪɚɡɦɟɳɚɟɬɫɹ 

ɜɦɟɫɬɟ ɫ ɩɨɠɚɪɧɵɦ ɫɬɜɨɥɨɦ ɢ ɪɭɤɚɜɨɦ ɜ ɩɨɠɚɪɧɨɦ ɲɤɚɮɭ. 

Ⱦɥɹ ɩɨɥɢɜɚ ɢ ɭɛɨɪɤɢ ɬɟɪɪɢɬɨɪɢɢ ɜ ɧɢɲɚɯ ɧɚɪɭɠɧɵɯ ɫɬɟɧ ɧɚ ɭɪɨɜɧɟ 

ɩɨɥɚ ɩɟɪɜɨɝɨ ɷɬɚɠɚ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɩɨɥɢɜɨɱɧɵɟ ɤɪɚɧɵ, ɜ ɤɨɥɢɱɟɫɬɜɟ 3 

ɲɬɭɤ, ɩɨɞɜɨɞ ɜɨɞɵ ɤ ɤɨɬɨɪɵɦ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɬ ɬɭɩɢɤɨɜɨɣ ɦɚɝɢɫɬɪɚɥɢ ɧɚ 

ɩɟɪɜɨɦ ɷɬɚɠɟ. 

ɑɢɫɥɨ ɩɨɥɢɜɨɱɧɵɯ ɤɪɚɧɨɜ ɭɫɬɚɧɚɜɥɢɜɚɸɬ, ɢɫɯɨɞɹ ɢɡ ɪɚɫɱɟɬɚ ɨɞɧɨɝɨ 

ɤɪɚɧɚ ɧɚ 60 − 70 ɦ ɩɟɪɢɦɟɬɪɚ ɡɞɚɧɢɹ. 

 

60

F
N                                                                                                      (2.7) 

 

ɝɞɟ F – ɩɟɪɢɦɟɬɪ ɡɞɚɧɢɹ. 

 

.3
60

150 ɲɬN 
 

ɉɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɭɫɬɚɧɨɜɤɚ ɜ ɧɟɨɛɯɨɞɢɦɵɯ ɦɟɫɬɚɯ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ 

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



 

 
 

Ⱦɥɹ ɢɡɦɟɪɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɢɫɩɨɥɶɡɨɜɚɧɧɨɣ ɜɨɞɵ ɜ ɫɢɫɬɟɦɟ 

ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜɨɞɨɦɟɪɧɵɣ ɭɡɥɟ ɜ ɩɨɞɜɚɥɶɧɨɦ ɩɨɦɟɳɟɧɢɢ ɧɚ ɜɜɨɞɟ 

ɜɨɞɨɩɪɨɜɨɞɚ ɜ ɡɞɚɧɢɟ. 

Ⱦɥɹ ɩɨɥɢɜɤɢ ɡɟɥɟɧɵɯ ɧɚɫɚɠɞɟɧɢɣ, ɭɛɨɪɤɢ ɬɟɪɪɢɬɨɪɢɢ ɜ ɩɨɞɜɚɥɟ 

ɤɚɠɞɨɝɨ ɡɞɚɧɢɹ ɜ ɧɢɲɚɯ ɜ ɧɚɪɭɠɧɵɯ ɫɬɟɧɚɯ ɡɞɚɧɢɹ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɬɪɢ 

ɩɨɥɢɜɨɱɧɵɯ ɤɪɚɧɚ ɞɢɚɦɟɬɪɨɦ 25 ɦɦ. 

 

2.1.3 Ɋɚɫɱɟɬ ɫɢɫɬɟɦɵ ɧɚ ɩɪɨɩɭɫɤ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɵɯ ɪɚɫɯɨɞɨɜ 

 

ȼɜɨɞ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɧɚ ɩɪɨɩɭɫɤ ɜɨɞɵ ɞɥɹ ɫɢɫɬɟɦɵ ɯɨɥɨɞɧɨɝɨ ɢ 

ɝɨɪɹɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɬ.ɟ. ɪɚɫɱɟɬɧɨɝɨ ɪɚɫɯɨɞɚ 
totq  

ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɜɜɨɞɟ ɧɚɯɨɞɹɬ ɩɨ ɮɨɪɦɭɥɟ: 

 

ilh  ,                                                                                                      (2.8) 

 

ɝɞɟ l – ɞɥɢɧɚ ɜɜɨɞɚ ɨɬ ɬɨɱɤɢ ɜɪɟɡɤɢ ɜ ɧɚɪɭɠɧɭɸ ɫɟɬɶ ɞɨ ɜɨɞɨɦɟɪɧɨɝɨ ɭɡɥɚ, ɦ;  

       i – ɭɞɟɥɶɧɵɟ ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɩɨ ɞɥɢɧɟ, ɦ/ɦ. 

ɉɪɢɧɢɦɚɟɦ ɞɢɚɦɟɬɪ ɜɜɨɞɚ 80 ɦɦ ɢ ɩɨ ɬɚɛɥɢɰɚɦ ɒɟɜɟɥɟɜɚ ɧɚɯɨɞɢɦ ɞɥɹ        

ɫɥ /99,4qtot     i = 0,08578 ɦɦ/ɦ 

ɦɇɜɜɨɞ 19,02,2*08578,0   

ȼɨɞɨɫɱɟɬɱɢɤ ɩɨɞɛɢɪɚɸɬ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɟɝɨ ɧɨɦɢɧɚɥɶɧɵɣ 

ɪɚɫɯɨɞ wq , ɫɨɨɬɜɟɬɫɬɜɨɜɚɥ 40% ɫɪɟɞɧɟɝɨ ɪɚɫɯɨɞɚ ɜ ɫɭɬɤɢ ɦɚɤɫɢɦɚɥɶɧɨɝɨ 

ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ ɱɦqw /24604.0 3  



 

 
 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɜɵɛɢɪɚɟɦ ɫɱɟɬɱɢɤ ɞɢɚɦɟɬɪɨɦ ɭɫɥɨɜɧɨɝɨ ɩɪɨɯɨɞɚ 80 ɦɦ, 

ɬɨɝɞɚ ɝɢɞɪɚɜɥɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɱɟɬɱɢɤɚ 2
5

)/(
10810

ɫɥ
ɦ

S  . 

ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɫɱɟɬɱɢɤɟ ɜɵɱɢɫɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

2





 totqSHcɱ                                                                                       (2.9) 

ɝɞɟ S – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɜɨɞɨɫɱɟɬɱɢɤɚ, 
2)/( ɫɥ

ɦ
, 

       qtot – ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɨɞɨɫɱɟɬɱɢɤ, ɪɚɜɧɵɣ ɪɚɫɯɨɞɭ ɧɚ ɜɜɨɞɟ, ɥ/ɫ 

  ɦHcɱ 065,099,410264 25  
 

Ɂɧɚɱɟɧɢɟ 0,065 ɦɟɬɪɚ ɦɟɧɶɲɟ ɞɨɩɭɫɬɢɦɵɯ 5 ɦɟɬɪɨɜ ɫɨɝɥɚɫɧɨ ɋɉ 

30.13330.2012 Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 2.04.01-85* ɩ. 7.2.11 ɚ, ɝɞɟ 

ɝɨɜɨɪɢɬɫɹ, ɱɬɨ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɜ ɫɱёɬɱɢɤɚɯ ɯɨɥɨɞɧɨɣ ɜɨɞɵ ɧɟ ɞɨɥɠɧɨ 

ɩɪɟɜɵɲɚɬɶ ɞɥɹ ɤɪɵɥɶɱɚɬɵɯ ɫɱёɬɱɢɤɨɜ 0,05 Ɇɉɚ, ɚ ɞɥɹ ɬɭɪɛɢɧɧɵɯ 0,025 Ɇɩɚ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɜɵɛɢɪɚɟɦ ɫɱɟɬɱɢɤ ɋɌȼɯ-80, ɞɢɚɦɟɬɪɨɦ ɭɫɥɨɜɧɨɝɨ 

ɩɪɨɯɨɞɚ 80 ɦɦ, ɬɨɝɞɚ ɝɢɞɪɚɜɥɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɱɟɬɱɢɤɚ S = 264·10-5 

ɦ/(ɥ/ɫ)2. 

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɨɞɨɫɱɟɬɱɢɤɚ ɋɌȼɯ-80:  

– Ⱦɢɚɦɟɬɪ ɭɫɥɨɜɧɨɝɨ ɩɪɨɯɨɞɚ: 80 ɦɦ  

– Ɇɚɤɫɢɦɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ: 16 ɚɬɦ  

– ɂɡɦɟɪɹɟɦɚɹ ɫɪɟɞɚ: ɩɢɬɶɟɜɚɹ ɯɨɥɨɞɧɚɹ ɜɨɞɚ  

– Ɍɟɦɩɟɪɚɬɭɪɚ ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ: +5..+60ɋ  

– Ɍɟɦɩɟɪɚɬɭɪɚ ɪɚɛɨɱɟɣ ɫɪɟɞɵ: +5..+30ɋ  

– Ɇɟɬɪɨɥɨɝɢɱɟɫɤɢɣ ɤɥɚɫɫ: ȼ  

– Ɇɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ: 0.6 ɦ3/ɱ  

– ɇɨɦɢɧɚɥɶɧɵɣ ɪɚɫɯɨɞ: 100 ɦ3/ɱ  



 

 
 

– Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ: 200 ɦ3/ɱ  

– Ɇɚɬɟɪɢɚɥ ɤɨɪɩɭɫɚ: ɱɭɝɭɧ  

ȼɨɞɨɩɪɨɜɨɞɧɚɹ ɫɟɬɶ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ ɞɜɢɠɟɧɢɹ ɜɨɞɵ ɨɬ 

ɞɢɤɬɭɸɳɟɝɨ ɪɚɫɱɟɬɧɨɝɨ ɜɨɞɨɪɚɡɛɨɪɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɧɚ ɫɬɨɹɤɟ ɋɬȼ1-1 ɞɨ 

ɤɨɥɨɞɰɚ ɧɚɪɭɠɧɨɣ ɫɟɬɢ (ɪɢɫɭɧɨɤ 2). Ɋɚɫɱɟɬɧɵɟ ɪɚɫɯɨɞɵ ɞɥɹ ɤɚɠɞɨɝɨ ɭɱɚɫɬɤɚ 

ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (3.4) ɩɪɢ 005,0cP  

ɇɚɩɪɢɦɟɪ ɞɥɹ ɭɱɚɫɬɤɚ 22-21 ɢɦɟɟɦ: 

ɑɢɫɥɨ ɩɪɢɛɨɪɨɜ ɧɚ ɭɱɚɫɬɤɟ N = 39 ɲɬ., ɩɪɢ ɡɚɞɚɧɧɨɣ ɜɟɪɨɹɬɧɨɫɬɢ 

ɞɟɣɫɬɜɢɹ, ɩɪɨɢɡɜɟɞɟɧɢɟ PcN = 39 ∙ 0,005 = 0,185, ɫɨɝɥɚɫɧɨ [1] ɩɨɞɛɢɪɚɟɦ 

ɤɨɷɮɮɢɰɢɟɧɬ ɞɟɣɫɬɜɢɹ  = 0,435; ɞɚɥɟɟ ɩɨ ɜɵɲɟɩɪɢɜɟɞɟɧɧɨɣ ɮɨɪɦɭɥɟ, 

ɧɚɯɨɞɢɦ ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɧɚ ɭɱɚɫɬɤɟ qɫ = 5 ∙ 0.14 ∙ 0,435 = 0,305 ɥ/ɫ. Ⱦɚɥɟɟ 

ɜɵɛɢɪɚɟɦ ɞɢɚɦɟɬɪ ɭɱɚɫɬɤɚ ɢɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɹ ɧɚɢɦɟɧɶɲɟɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 

ɭɱɚɫɬɤɚ ɢ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶɸ. ȼɵɛɪɚɜ ɞɢɚɦɟɬɪ ɭɱɚɫɬɤɚ 40 ɦɦ 

ɩɨ ɬɚɛɥɢɰɚɦ ɒɟɜɟɥɟɜɚ Ⱥ. Ɏ. ɧɚɯɨɞɢɦ ɫɤɨɪɨɫɬɶ ɧɚ ɭɱɚɫɬɤɟ ɢ ɭɞɟɥɶɧɵɟ ɩɨɬɟɪɢ 

ɧɚɩɨɪɚ ɩɨ ɞɥɢɧɟ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 0,2 ɦ/ɫ ɢ 4,67 ɦɦ/ɦ. ɍɦɧɨɠɢɜ ɞɥɢɧɭ ɭɱɚɫɬɤɚ 

ɧɚ ɭɞɟɥɶɧɵɟ ɩɨɬɟɪɢ ɧɚɯɨɞɢɦ ɨɛɳɢɟ ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɭɱɚɫɬɤɟ 

ɦh 051,011
1000

67,4
2122  . 

ȼɟɥɢɱɢɧɵ ɪɚɫɱɟɬɧɵɯ ɪɚɫɯɨɞɨɜ ɢ ɩɨɬɟɪɟɣ ɧɚɩɨɪɚ ɧɚ ɨɫɬɚɥɶɧɵɯ ɭɱɚɫɬɤɚɯ 

ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2. 

 



 

 
 

Ɍɚɛɥɢɰɚ 2 – ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɩɨ ɞɥɢɧɟ ɜ ɫɢɫɬɟɦɟ ɯɨɥɨɞɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɞɥɹ ɧɟɧɨɜɵɯ ɫɬɚɥɶɧɵɯ ɬɪɭɛ 

ɍɱɚɫɬɨɤ 
Ɇɚɬɟɪɢɚɥ 
ɬɪɭɛ 

Ø 
ɜɧɭɬɪ. 

ɦɦ 

Ɍɟɦɩ. 
°ɋ 

ȼяɡɤ. 
ɦɦ2/ɫ 

Ɍɟɩɥɨɟɦɤ. 
Ⱦɠ/ɤɝ Ʉ 

ɉɥɨɬ. 
ɤɝ/ɦ3 

Ɋɚɫхɨɞ Ⱦɥɢɧɚ 
ɭɱ. ɦ 

ɋɤɨɪ. 
ɦ/ɫ 

Ʌɢɧ. 
ɩɨɬɟɪɢ 

ɞɚɜɥ., ɉɚ 

ɉɨɬɟɪɢ ɧɚ 
ɄɆɋ ɉɚ 

Ƚɪɚɜɢɬ. 
ɩɨɬɟɪɢ ɉɚ 

Ɉɛɳɢɟ 
ɩɨɬɟɪɢ 
ɞɚɜɥ., ɉɚ ɥ/ɫ ɤɝ/ɫ 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

ȼɍ-ȼɜɨɞ 
ɋɬɚɥɶ 

ɧɟɧɨɜɚɹ 
80,0 10,0 1,3 4192,0 1000,0 4,990 4,990 1,7 0,99 340 0 0 340 

ɍɱɚɫɬɨɤ 
10-11 

ɋɬɚɥɶ 
ɧɟɧɨɜɚɹ 

25,0 10,0 1,3 4192,0 1000,0 0,449 0,449 2,8 0,92 2022 0 0 2022 

ɍɱɚɫɬɨɤ 
11-12 

ɋɬɚɥɶ 
ɧɟɧɨɜɚɹ 

25,0 10,0 1,3 4192,0 1000,0 0,467 0,467 2,8 0,95 2184 0 0 2184 

ɍɱɚɫɬɨɤ 
12-13 

ɋɬɚɥɶ 
ɧɟɧɨɜɚɹ 

25,0 10,0 1,3 4192,0 1000,0 0,485 0,485 2,8 0,99 2352 0 0 2352 

ɍɱɚɫɬɨɤ 
13-14 

ɋɬɚɥɶ 
ɧɟɧɨɜɚɹ 

25,0 10,0 1,3 4192,0 1000,0 0,502 0,502 2,8 1,02 2516 0 0 2516 

ɍɱɚɫɬɨɤ 
14-15 

ɋɬɚɥɶ 
ɧɟɧɨɜɚɹ 

25,0 10,0 1,3 4192,0 1000,0 0,518 0,518 2,8 1,06 2676 0 0 2676 

ɍɱɚɫɬɨɤ 
15-16 

ɋɬɚɥɶ 
ɧɟɧɨɜɚɹ 

25,0 10,0 1,3 4192,0 1000,0 0,534 0,534 2,8 1,09 2841 0 0 2841 

ɍɱɚɫɬɨɤ 
16-17 

ɋɬɚɥɶ 
ɧɟɧɨɜɚɹ 

25,0 10,0 1,3 4192,0 1000,0 0,550 0,550 2,8 1,12 3011 0 0 3011 

ɍɱɚɫɬɨɤ 
17-18 

ɋɬɚɥɶ 
ɧɟɧɨɜɚɹ 

80,0 10,0 1,3 4192,0 1000,0 0,767 0,767 0,3 0,15 2 0 0 2 

ɍɱɚɫɬɨɤ 
18-19 

ɋɬɚɥɶ 
ɧɟɧɨɜɚɹ 

80,0 10,0 1,3 4192,0 1000,0 0,937 0,937 4,3 0,19 34 0 0 34 

ɍɱɚɫɬɨɤ 
19-20 

ɋɬɚɥɶ 
ɧɟɧɨɜɚɹ 

80,0 10,0 1,3 4192,0 1000,0 0,989 0,989 3,0 0,20 26 0 0 26 

ɍɱɚɫɬɨɤ 
20-21 

ɋɬɚɥɶ 
ɧɟɧɨɜɚɹ 

80,0 10,0 1,3 4192,0 1000,0 1,283 1,283 4,8 0,26 70 0 0 70 

ɍɱɚɫɬɨɤ 
21-22 

ɋɬɚɥɶ 
ɧɟɧɨɜɚɹ 

80,0 10,0 1,3 4192,0 1000,0 1,563 1,563 4,2 0,31 87 0 0 87 

ɍɱɚɫɬɨɤ 
22-23 

ɋɬɚɥɶ 
ɧɟɧɨɜɚɹ 

80,0 10,0 1,3 4192,0 1000,0 1,802 1,802 5,7 0,36 158 0 0 158 

ɍɱɚɫɬɨɤ 
23-24 

ɋɬɚɥɶ 
ɧɟɧɨɜɚɹ 

80,0 10,0 1,3 4192,0 1000,0 2,029 2,029 4,2 0,40 144 0 0 144 



 

 
 

ɍɱɚɫɬɨɤ 
24-25 

ɋɬɚɥɶ 
ɧɟɧɨɜɚɹ 

80,0 10,0 1,3 4192,0 1000,0 2,281 2,281 5,7 0,45 181 0 0 181 

 
Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2 

 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

ɍɱɚɫɬɨɤ 
25-26 

ɋɬɚɥɶ 
ɧɟɧɨɜɚɹ 

80,0 
10,
0 

1,3 4192,0 1000,0 2,490 2,490 4,2 0,50 213 0 0 213 

ɍɱɚɫɬɨɤ 
26-27 

ɋɬɚɥɶ 
ɧɟɧɨɜɚɹ 

80,0 10,0 1,3 4192,0 1000,0 2,524 2,524 4,8 0,50 255 0 0 255 

ɍɱɚɫɬɨɤ 
27-28 

ɋɬɚɥɶ 
ɧɟɧɨɜɚɹ 

80,0 10,0 1,3 4192,0 1000,0 2,626 2,626 3,0 0,52 169 0 0 169 

ɍɱɚɫɬɨɤ 
28-29 

ɋɬɚɥɶ 
ɧɟɧɨɜɚɹ 

80,0 10,0 1,3 4192,0 1000,0 2,826 2,826 2,8 0,56 180 0 0 180 

ɍɱɚɫɬɨɤ 
29-ȼɍ 

ɋɬɚɥɶ 
ɧɟɧɨɜɚɹ 

80,0 10,0 1,3 4192,0 1000,0 2,826 2,826 12,3 0,56 806 0 0 806 

ɍɱɚɫɬɨɤ 
4-5 

ɋɬɚɥɶ 
ɧɟɧɨɜɚɹ 

25,0 10,0 1,3 4192,0 1000,0 0,318 0,318 2,8 0,65 1031 0 0 1031 

ɍɱɚɫɬɨɤ 
6-7 

ɋɬɚɥɶ 
ɧɟɧɨɜɚɹ 

25,0 10,0 1,3 4192,0 1000,0 0,367 0,367 2,8 0,75 1363 0 0 1363 

ɍɱɚɫɬɨɤ 
7-8 

ɋɬɚɥɶ 
ɧɟɧɨɜɚɹ 

25,0 10,0 1,3 4192,0 1000,0 0,389 0,389 2,8 0,79 1527 0 0 1527 

ɍɱɚɫɬɨɤ 
8-9 

ɋɬɚɥɶ 
ɧɟɧɨɜɚɹ 

25,0 10,0 1,3 4192,0 1000,0 0,410 0,410 2,8 0,84 1692 0 0 1692 

ɍɱɚɫɬɨɤ 
9-10 

ɋɬɚɥɶ 
ɧɟɧɨɜɚɹ 

25,0 10,0 1,3 4192,0 1000,0 0,430 0,430 2,8 0,88 1858 0 0 1858 

ɍɱɚɫɬɨɤ 
1-2 

ɋɬɚɥɶ 
ɧɟɧɨɜɚɹ 

15,0 10,0 1,3 4192,0 1000,0 0,215 0,215 2,2 1,22 5382 0 0 5382 

ɍɱɚɫɬɨɤ 
2-3 

ɋɬɚɥɶ 
ɧɟɧɨɜɚɹ 

25,0 10,0 1,3 4192,0 1000,0 0,256 0,256 2,8 0,52 677 0 0 677 

ɍɱɚɫɬɨɤ 
3-4 

ɋɬɚɥɶ 
ɧɟɧɨɜɚɹ 

25,0 10,0 1,3 4192,0 1000,0 0,289 0,289 2,8 0,59 856 0 0 856 

ɍɱɚɫɬɨɤ 
5-6 

ɋɬɚɥɶ 
ɧɟɧɨɜɚɹ 

25,0 10,0 1,3 4192,0 1000,0 0,343 0,343 2,8 0,70 1194 0 0 1194 

ИТОГО 105,0   35846 0 0 35846 

 
 



 

 
 

 
 

Ɍɚɛɥɢɰɚ 3 – ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɩɨ ɞɥɢɧɟ ɜ ɫɢɫɬɟɦɟ ɯɨɥɨɞɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɞɥɹ ɩɨɥɢɩɪɨɩɢɥɟɧɨɜɵɯ ɬɪɭɛ 

ɍɱɚɫɬɨɤ 
Ɇɚɬɟɪɢɚɥ 

ɬɪɭɛ 

Ø 
ɜɧɭɬ
ɪ. ɦɦ 

Ɍɟ
ɦɩ. 
°ɋ 

ȼяɡɤ. 
ɦɦ2/

ɫ 

Ɍɟɩɥɨɟɦɤ
. Ⱦɠ/ɤɝ Ʉ 

ɉɥɨ
ɬ. 

ɤɝ/ɦ
3 

Ɋɚɫхɨɞ Ⱦɥɢɧ
ɚ ɭɱ. 

ɦ 

ɋɤɨɪ. 
ɦ/ɫ 

Ʌɢɧ. 
ɩɨɬɟɪɢ 
ɞɚɜɥ., 

ɉɚ 

ɉɨɬɟɪɢ 
ɧɚ ɄɆɋ 

ɉɚ 

Ƚɪɚɜɢɬ. 
ɩɨɬɟɪɢ ɉɚ 

Ɉɛɳɢɟ 
ɩɨɬɟɪɢ 
ɞɚɜɥ., ɉɚ ɥ/ɫ ɤɝ/ɫ 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

ȼɍ-ȼɜɨɞ ɉɨɥɢɩɪɨɩɢɥɟɧ 80.0 10.0 1.3 4192.0 1000.0 4.990 4.990 1.7 0.99 213 0 0 213 

ɍɱɚɫɬɨɤ 1-2 ɉɨɥɢɩɪɨɩɢɥɟɧ 15.0 10.0 1.3 4192.0 1000.0 0.215 0.215 2.2 1.22 3225 0 0 3225 

ɍɱɚɫɬɨɤ 10-11 ɉɨɥɢɩɪɨɩɢɥɟɧ 25.0 10.0 1.3 4192.0 1000.0 0.449 0.449 2.8 0.92 1287 0 0 1287 

ɍɱɚɫɬɨɤ 11-12 ɉɨɥɢɩɪɨɩɢɥɟɧ 25.0 10.0 1.3 4192.0 1000.0 0.467 0.467 2.8 0.95 1379 0 0 1379 

ɍɱɚɫɬɨɤ 12-13 ɉɨɥɢɩɪɨɩɢɥɟɧ 25.0 10.0 1.3 4192.0 1000.0 0.485 0.485 2.8 0.99 1473 0 0 1473 

ɍɱɚɫɬɨɤ 13-14 ɉɨɥɢɩɪɨɩɢɥɟɧ 25.0 10.0 1.3 4192.0 1000.0 0.502 0.502 2.8 1.02 1565 0 0 1565 

ɍɱɚɫɬɨɤ 14-15 ɉɨɥɢɩɪɨɩɢɥɟɧ 25.0 10.0 1.3 4192.0 1000.0 0.518 0.518 2.8 1.06 1653 0 0 1653 

ɍɱɚɫɬɨɤ 15-16 ɉɨɥɢɩɪɨɩɢɥɟɧ 25.0 10.0 1.3 4192.0 1000.0 0.534 0.534 2.8 1.09 1744 0 0 1744 

ɍɱɚɫɬɨɤ 16-17 ɉɨɥɢɩɪɨɩɢɥɟɧ 25.0 10.0 1.3 4192.0 1000.0 0.550 0.550 2.8 1.12 1836 0 0 1836 

ɍɱɚɫɬɨɤ 17-18 ɉɨɥɢɩɪɨɩɢɥɟɧ 80.0 10.0 1.3 4192.0 1000.0 0.767 0.767 0.3 0.15 1 0 0 1 

ɍɱɚɫɬɨɤ 18-19 ɉɨɥɢɩɪɨɩɢɥɟɧ 80.0 10.0 1.3 4192.0 1000.0 0.937 0.937 4.3 0.19 29 0 0 29 

ɍɱɚɫɬɨɤ 19-20 ɉɨɥɢɩɪɨɩɢɥɟɧ 80.0 10.0 1.3 4192.0 1000.0 0.969 0.969 3.0 0.19 21 0 0 21 

ɍɱɚɫɬɨɤ 2-3 ɉɨɥɢɩɪɨɩɢɥɟɧ 25.0 10.0 1.3 4192.0 1000.0 0.256 0.256 2.8 0.52 482 0 0 482 

ɍɱɚɫɬɨɤ 20-21 ɉɨɥɢɩɪɨɩɢɥɟɧ 80.0 10.0 1.3 4192.0 1000.0 1.283 1.283 4.8 0.26 56 0 0 56 

ɍɱɚɫɬɨɤ 21-22 ɉɨɥɢɩɪɨɩɢɥɟɧ 80.0 10.0 1.3 4192.0 1000.0 1.563 1.563 4.2 0.31 68 0 0 68 

ɍɱɚɫɬɨɤ 22-23 ɉɨɥɢɩɪɨɩɢɥɟɧ 80.0 10.0 1.3 4192.0 1000.0 1.802 1.802 5.7 0.36 120 0 0 120 



 

 
 

ɍɱɚɫɬɨɤ 23-24 ɉɨɥɢɩɪɨɩɢɥɟɧ 80.0 10.0 1.3 4192.0 1000.0 2.029 2.029 4.2 0.40 107 0 0 107 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 3  

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

ɍɱɚɫɬɨɤ 24-25 ɉɨɥɢɩɪɨɩɢɥɟɧ 80.0 10.0 1.3 4192.0 1000.0 2.281 2.281 5.7 0.45 181 0 0 181 

ɍɱɚɫɬɨɤ 25-26 ɉɨɥɢɩɪɨɩɢɥɟɧ 80.0 10.0 1.3 4192.0 1000.0 2.490 2.490 4.2 0.50 153 0 0 153 

ɍɱɚɫɬɨɤ 26-27 ɉɨɥɢɩɪɨɩɢɥɟɧ 80.0 10.0 1.3 4192.0 1000.0 2.524 2.524 4.8 0.50 183 0 0 183 

ɍɱɚɫɬɨɤ 27-28 ɉɨɥɢɩɪɨɩɢɥɟɧ 80.0 10.0 1.3 4192.0 1000.0 2.626 2.626 3.0 0.52 120 0 0 120 

ɍɱɚɫɬɨɤ 28-29 ɉɨɥɢɩɪɨɩɢɥɟɧ 80.0 10.0 1.3 4192.0 1000.0 2.826 2.826 2.8 0.56 127 0 0 127 

ɍɱɚɫɬɨɤ 29-ȼɍ ɉɨɥɢɩɪɨɩɢɥɟɧ 80.0 10.0 1.3 4192.0 1000.0 2.862 2.862 12.3 0.57 578 0 0 578 

ɍɱɚɫɬɨɤ 3-4 ɉɨɥɢɩɪɨɩɢɥɟɧ 25.0 10.0 1.3 4192.0 1000.0 0.289 0.289 2.8 0.59 595 0 0 595 

ɍɱɚɫɬɨɤ 4-5 ɉɨɥɢɩɪɨɩɢɥɟɧ 25.0 10.0 1.3 4192.0 1000.0 0.318 0.318 2.8 0.65 704 0 0 704 

ɍɱɚɫɬɨɤ 5-6 ɉɨɥɢɩɪɨɩɢɥɟɧ 25.0 10.0 1.3 4192.0 1000.0 0.343 0.343 2.8 0.70 804 0 0 804 

ɍɱɚɫɬɨɤ 6-7 ɉɨɥɢɩɪɨɩɢɥɟɧ 25.0 10.0 1.3 4192.0 1000.0 0.367 0.367 2.8 0.75 905 0 0 905 

ɍɱɚɫɬɨɤ 7-8 ɉɨɥɢɩɪɨɩɢɥɟɧ 25.0 10.0 1.3 4192.0 1000.0 0.389 0.389 2.8 0.79 1002 0 0 1002 

ɍɱɚɫɬɨɤ 8-9 ɉɨɥɢɩɪɨɩɢɥɟɧ 25.0 10.0 1.3 4192.0 1000.0 0.410 0.410 2.8 0.84 1098 0 0 1098 

ɍɱɚɫɬɨɤ 9-10 ɉɨɥɢɩɪɨɩɢɥɟɧ 25.0 10.0 1.3 4192.0 1000.0 0.430 0.430 2.8 0.88 1194 0 0 1194 

ИТОГО 105.0  22903 0 0 22903 



 

 
 

Ɋɚɫɱёɬɵ ɩɨɬɟɪɶ ɧɚɩɨɪɚ, ɩɨɞɛɨɪɚ ɞɢɚɦɟɬɪɨɜ ɢ ɦɚɬɟɪɢɚɥɚ ɬɪɭɛ ɛɵɥɢ 

ɩɪɨɢɡɜɟɞɟɧɵ ɜ ɩɪɨɝɪɚɦɦɟ Valtec 3.1.2 

Ƚɟɨɦɟɬɪɢɱɟɫɤɢɣ ɧɚɩɨɪ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

 

ɜɜɨɞɚэɬэɬɝɟɨɦ nhH  1)1(.1 ,                                              (2.10) 

 

ɝɞɟ n – ɤɨɥɢɱɟɫɬɜɨ ɷɬɚɠɟɣ;  1эɬ – ɜɵɫɨɬɚ 1-ɝɨ ɷɬɚɠɚ;  ɜɜɨɞɚ – ɨɬɦɟɬɤɚ ɜɜɨɞɚ. 

.8,4435,2851)116(7,265,288 ɦH ɝɟɨɦ   

Ɍɪɟɛɭɟɦɵɣ ɧɚɩɨɪ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

 

ɜɜɫɜɦɫwɝɟɨɦɬɪ hhhhhHH   ,                                            (2.11) 

 

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. 

Ɇɟɫɬɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

  .714,13,07142,53,0 ɦhhɦɫ                                                       (2.12) 

 

.9,5319,03714,17142,52,08,44 ɦHɬɪ   

2.1.4 ɉɪɨɜɟɪɤɚ ɫɢɫɬɟɦɵ ɧɚ ɩɪɨɩɭɫɤ ɩɨɠɚɪɧɨɝɨ ɪɚɫɯɨɞɚ ɜɨɞɵ 

Ɋɚɫɱɟɬɧɵɣ ɞɢɤɬɭɸɳɢɣ ɩɨɠɚɪɧɵɣ ɤɪɚɧ ɪɚɫɩɨɥɨɠɟɧ ɧɚ ɉɫɬ-7 ɧɚ 8 ɷɬɚɠɟ 

(ɪɢɫɭɧɨɤ 2). 

ɉɪɢ ɩɨɠɚɪɟ ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 



 

 
 

tot
fe

tot
f qqq                                                                                             (2.11) 

 

ɝɞɟ feq – ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɧɚ ɩɨɠɚɪɨɬɭɲɟɧɢɟ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ 

ɮɨɪɦɭɥɟ: 

 

fefefe nqq  ,0 ,                                                                                      (2.12) 

 

ɝɞɟ feq ,0  – ɧɨɪɦɚɬɢɜɧɵɣ ɪɚɫɯɨɞ ɨɞɨɣ ɩɨɠɚɪɧɨɣ ɫɬɪɭɢ, ɪɚɜɧɵɣ 2,6 ɥ/ɫ, ɫ 

ɭɱɟɬɨɦ ɜɵɫɨɬɵ ɤɨɦɩɚɤɬɧɨɣ ɱɚɫɬɢ ɩɨɠɚɪɧɨɣ ɫɬɪɭɢ 6 ɦ ɪɚɫɱɟɬɧɚɹ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɨɠɚɪɧɨɣ ɫɬɪɭɢ, ɫɨɝɥɚɫɧɨ [1], ɛɭɞɟɬ ɫɥq fe /6,2,0  ,   

        2fen  –  ɪɚɫɱɟɬɧɨɟ ɱɢɫɥɨ ɩɨɠɚɪɧɵɯ ɫɬɪɭɣ, 

        
totq  –  ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɯɨɡɹɣɫɬɜɟɧɧɵɟ ɢ 

ɩɢɬɶɟɜɵɟ ɧɭɠɧɵ. 

ɫɥqqq tot
fe

tot
f /99,999,46,22 

 

ɬɨɝɞɚ ɩɨɬɟɪɢ ɧɚ ɜɜɨɞɟ ɛɭɞɭɬ ɪɚɫɫɱɢɬɵɜɚɬɶɫɹ ɩɪɢ i = 3,31ɦɦ/ɦ ɫɨɝɥɚɫɧɨ (3.7) 

ɦh 0232,07
1000

31,3


 

Ⱦɥɹ ɭɱɚɫɬɤɚ 17-19 ɢɦɟɟɦ: 

ɏɨɡɹɣɫɬɜɟɧɧɨ ɩɢɬɶɟɜɨɣ ɪɚɫɯɨɞ qɫ = 0,812 (ɫɦ. ɬɚɛɥ. 2) ɩɪɢɛɚɜɥɹɟɦ ɤ 

ɧɟɦɭ ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɧɚ ɩɨɠɚɪɨɬɭɲɟɧɢɟ feq  = 5.2 ɥ/ɫ ɩɨɥɭɱɚɟɦ 

ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɩɪɨɯɨɞɹɳɢɣ ɩɨ ɷɬɨɦɭ ɭɱɚɫɬɤɭ q = 6,12 ɥ/ɫ, ɞɢɚɦɟɬɪ ɧɚ 

ɷɬɨɦ ɭɱɚɫɬɤɟ. ɩɨɞɨɛɪɚɧ ɟɳɟ ɜ ɬɚɛɥɢɰɟ 2, ɞɚɥɟɟ ɩɨ ɬɚɛɥɢɰɚɦ ɒɟɜɟɥɟɜɚ 

ɧɚɯɨɞɢɦ ɫɤɨɪɨɫɬɶ ɢ ɭɞɟɥɶɧɵɟ ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɩɨ ɞɥɢɧɚ ɩɪɢ ɡɚɞɚɧɧɨɦ ɪɚɫɯɨɞɟ 



 

 
 

V = 1,2 ɦ/ɫ ɢ i = 41,98 ɦɦ/ɦ, ɢ ɭɦɧɨɠɚɸ ɞɥɢɧɭ ɭɱɚɫɬɤɚ ɧɚ ɭɞɟɥɶɧɵɟ ɩɨɬɟɪɢ ɩɨ 

ɞɥɢɧɟ ɧɚɯɨɞɢɦ ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɞɚɧɧɨɦ ɭɱɚɫɬɤɟ h = 0,196466. 

Ɋɚɫɱɟɬɧɵɟ ɪɚɫɯɨɞɵ ɧɚ ɨɫɬɚɥɶɧɵɯ ɭɱɚɫɬɤɚɯ ɫɟɬɢ ɢ ɩɨɬɟɪɢ ɧɚɩɨɪɚ 

ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɵ 5 

Ɍɚɛɥɢɰɚ 5 – ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɩɨ ɞɥɢɧɟ ɩɪɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɦ ɪɚɫɯɨɞɟ 

ɍɱɚɫɬɨɤ q, ɥ/ɫ l, ɦ d, ɦɦ V, ɦ/ɫ i ɦɦ/ɦ h, ɦ 
ɉɫɬ1 5,2 48 65 1,5 81,3 3,9024 
17-19 6,137 4,68 80 1,2 41,98 0,196466 
19-20 6,169 3 80 1,23 44,15 0,13245 
20-21 6,483 4,85 80 1,29 48,918 0,237252 
21-22 6,763 4,29 80 1,346 53,01 0,227413 
22-23 7,002 5,59 80 1,394 56,62 0,316506 
23-24 7,229 4,06 80 1,439 60,156 0,244233 
24-25 7,481 5,59 80 1,489 64,212 0,358945 
25-26 7,69 4,06 80 1,531 67,663 0,274712 
26-27 7,724 4,85 80 1,537 68,223 0,330882 
27-28 7,826 3 80 1,558 69,955 0,209865 
28-29 8,026 1,59 80 1,598 73,391 0,116692 
29-0 8,026 3,09 80 1,598 73,391 0,226778 

ɂɬɨɝ 6,774594 
 

Ɍɪɟɛɭɟɦɵɣ ɧɚɩɨɪ ɩɪɢ ɩɨɠɚɪɟ ɡɚɜɢɫɢɬ ɨɬ ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɜɵɫɨɬɵ 

ɩɨɞɴɟɦɚ ɜɨɞɵ ɦH geom 8,44 , ɩɨɬɟɪɶ ɧɚɩɨɪɚ ɜɨ ɜɜɨɞɟ, h = 0,19ɦ, ɩɨɬɟɪɶ ɩɨ 

ɞɥɢɧɟ ɢ ɧɚ ɦɟɫɬɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɦhl 77,6 , 

ɦh 354,177,62,02  , ɚ ɬɚɤɠɟ ɪɚɛɨɱɟɝɨ ɧɚɩɨɪɚ ɭ ɩɨɠɚɪɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɤɪɚɧɚ 

.10ɦfH   Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɬɪɟɛɭɟɦɵɣ ɧɚɩɨɪ ɩɪɢ ɩɨɠɚɪɟ 

ɦH fl 11,5310354,177,619,08,44  . 

 

2.1.5 ɉɨɞɛɨɪ ɧɚɫɨɫɨɜ 

ɉɨ ɤɚɬɚɥɨɝɭ ɩɪɨɞɭɤɰɢɢ Grundfos ɩɨɞɛɢɪɚɟɦ ɧɚɫɨɫɵ. 

Ⱦɥɹ ɯɨɡɹɣɫɬɜɟɧɧɨ ɩɢɬɶɟɜɵɯ ɧɭɠɞ, ɫɨɝɥɚɫɧɨ ɪɚɛɨɱɢɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ 

ɫɟɬɢ: 

ɦHɱɦɫɥQ p 9,13409,53,/96,17/99,4 3   



 

 
 

ȼɵɛɢɪɚɟɦ ɧɚɫɨɫ NB 32-125.1/121,  ɫɨ ɫɥɟɞɭɸɳɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ: 

ɤȼɬNɦHɱɦQ p 5,1,20,/21 3 
 

ɋɬɚɜɢɦ ɨɞɢɧ ɪɚɛɨɱɢɣ ɢ ɨɞɢɧ ɪɟɡɟɪɜɧɵɣ ɨɛɴɟɞɢɧɹɹ ɜ ɧɚɫɨɫɧɭɸ 

ɭɫɬɚɧɨɜɤɭ. 

ɉɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɩɨɜɵɫɢɬɟɥɶɧɵɟ ɧɚɫɨɫɵ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ 

ɫɥɟɞɭɸɳɢɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ: ɦHɱɦɫɥq sp
hr 11,134011,53,/96,35/99,9 3   

ȼɵɛɢɪɚɟɦ  ɧɚɫɨɫ NB 32-160/177 ɫɨ ɫɥɟɞɭɸɳɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ: 

ɤȼɬNɦHɱɦQ p 5,5,44,/37 3 
 

Ɍɚɤɠɟ ɫɬɚɜɢɦ ɨɞɢɧ ɪɚɛɨɱɢɣ ɢ ɪɟɡɟɪɜɧɵɣ ɨɛɴɟɞɢɧɟɧɧɵɟ ɜ ɧɚɫɨɫɧɭɸ 

ɭɫɬɚɧɨɜɤɭ. 

 

2.2 ɋɢɫɬɟɦɚ ɝɨɪɹɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ 

 

ɏɨɬɶ ɝɨɪɹɱɭɸ ɜɨɞɭ ɧɟ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɢɬɶ, ɚ ɬɨɥɶɤɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ 

ɛɵɬɨɜɵɯ ɧɭɠɞ, ɬɪɟɛɨɜɚɧɢɹ, ɩɪɟɞɴɹɜɥɹɟɦɵɟ ɤ ɧɟɣ, ɬɚɤɢɟ ɠɟ, ɤɚɤ ɢ ɞɥɹ ɫɢɫɬɟɦ 

ɩɢɬɶɟɜɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ. ɉɨɫɥɟ ɩɨɞɨɝɪɟɜɚ ɜɨɞɚ ɞɨɥɠɧɚ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ 

ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɦ ɬɪɟɛɨɜɚɧɢɹɦ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ. ɉɪɢ ɷɬɨɦ ɤ 

ɬɟɦɩɟɪɚɬɭɪɟ ɬɚɤɨɣ ɜɨɞɵ ɩɪɟɞɴɹɜɥɹɸɬɫɹ ɨɱɟɧɶ ɫɬɪɨɝɢɟ ɬɪɟɛɨɜɚɧɢɹ. 

Ɉɝɪɚɧɢɱɢɜɚɟɬɫɹ ɤɚɤ ɜɟɪɯɧɢɣ, ɬɚɤ ɢ ɧɢɠɧɢɣ ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɩɪɟɞɟɥ: 

 Ƚɨɪɹɱɚɹ ɜɨɞɚ ɜ ɧɚɲɢɯ ɬɪɭɛɚɯ ɞɨɥɠɧɚ ɛɵɬɶ ɧɚɝɪɟɬɚ ɧɟ ɦɟɧɶɲɟ ɱɟɦ ɞɨ 60 

ɝɪɚɞɭɫɨɜ. ɗɬɨɬ ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɩɨɤɚɡɚɬɟɥɶ ɧɟ ɫɥɭɱɚɣɧɵɣ, ɜɟɞɶ ɩɪɢ ɬɚɤɨɦ 

ɡɧɚɱɟɧɢɢ ɝɢɛɧɟɬ ɛɨɥɶɲɢɧɫɬɜɨ ɨɩɚɫɧɵɯ ɛɚɤɬɟɪɢɣ ɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ. 

ȼɟɪɯɧɢɣ ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɩɪɟɞɟɥ ɞɥɹ ɜɨɞɵ ɜ ɧɚɲɢɯ ɞɨɦɚɯ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ 

ɡɧɚɱɟɧɢɢ 75 ɝɪɚɞɭɫɨɜ. ɉɪɢ ɩɪɟɜɵɲɟɧɢɢ ɷɬɨɝɨ ɡɧɚɱɟɧɢɹ ɜɟɥɢɤɚ ɜɟɪɨɹɬɧɨɫɬɶ 

ɩɨɥɭɱɟɧɢɹ ɨɠɨɝɨɜ. ɉɪɢ ɷɬɨɦ ɧɨɪɦɚɬɢɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ ɬɚɤɠɟ 

ɪɟɝɥɚɦɟɧɬɢɪɭɸɬɫɹ ɬɪɟɛɨɜɚɧɢɹ ɤ ɬɟɦɩɟɪɚɬɭɪɟ ɜ ɦɟɫɬɚɯ ɩɨɬɪɟɛɥɟɧɢɹ ɜɨɞɵ. 



 

 
 

Ⱦɚɧɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɜɨɞɟ ɝɨɪɹɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɨɝɨɜɚɪɢɜɚɸɬɫɹ ɜ ɋɚɧɉɢɇ 

2.04.01-85. ɉɪɢ ɷɬɨɦ ɭɤɚɡɵɜɚɸɬɫɹ ɬɚɤɢɟ ɡɧɚɱɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ. 

 ȼ ɫɟɬɹɯ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɣ ɩɨɞɚɱɢ ɝɨɪɹɱɟɣ ɠɢɞɤɨɫɬɢ, ɩɪɢɦɵɤɚɸɳɢɯ ɤ 

ɡɚɤɪɵɬɵɦ ɬɟɩɥɨɰɟɧɬɪɚɥɹɦ, ɬɟɦɩɟɪɚɬɭɪɧɵɟ ɡɧɚɱɟɧɢɹ ɞɨɥɠɧɵ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 

50 ɝɪɚɞɭɫɨɜ. 

  ȼ ɫɟɬɹɯ ɝɨɪɹɱɟɣ ɜɨɞɵ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɣ ɩɨɞɚɱɢ ɜɨɞɵ, 

ɩɪɢɫɨɟɞɢɧёɧɧɵɯ ɤ ɨɬɤɪɵɬɵɦ ɬɟɩɥɨɰɟɧɬɪɚɥɹɦ, ɚ ɬɚɤɠɟ ɞɥɹ 

ɧɟɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɯ ɫɟɬɟɣ ɝɨɪɹɱɟɣ ɜɨɞɧɨɣ ɫɪɟɞɵ ɧɨɪɦɢɪɭɟɦɵɣ 

ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɩɨɤɚɡɚɬɟɥɶ ɪɚɜɟɧ 60 ɝɪɚɞɭɫɚɦ. 

 ȼɟɪɯɧɢɣ ɩɪɟɞɟɥ ɜ ɥɸɛɨɣ ɫɢɬɭɚɰɢɢ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɟ ɜɵɲɟ 75 

ɝɪɚɞɭɫɨɜ. 
 

2.2.1 Ɉɩɢɫɚɧɢɟ ɝɨɪɹɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɡɞɚɧɢɹ. 

 

ɋɢɫɬɟɦɚ ɩɢɬɚɟɬɫɹ ɨɬ ɯɨɥɨɞɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɤ ɤɨɬɨɪɨɦɭ ɨɧɚ 

ɩɨɞɤɥɸɱɚɟɬɫɹ ɩɨɫɥɟ ɧɚɫɨɫɧɨɣ ɭɫɬɚɧɨɜɤɢ. 

ɋɢɫɬɟɦɚ ɝɨɪɹɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɜɤɥɸɱɚɟɬ ɭɫɬɪɨɣɫɬɜɨ ɞɥɹ ɧɚɝɪɟɜɚ 

ɜɨɞɵ, ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɭɸ ɢ ɰɢɪɤɭɥɹɰɢɨɧɧɵɟ ɫɟɬɢ, ɚɪɦɚɬɭɪɭ. 

ȼ ɤɚɱɟɫɬɜɟ ɩɨɞɨɝɪɟɜɚɬɟɥɹ ɜɨɞɵ ɩɪɢɧɢɦɚɟɦ ɫɤɨɪɨɫɬɧɨɣ 

ɜɨɞɨɩɨɞɨɝɪɟɜɚɬɟɥɶ. 

ɉɪɢɧɢɦɚɟɬɫɹ ɞɜɭɯɬɪɭɛɧɚɹ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɚɹ ɫɟɬɶ, ɜ ɤɨɬɨɪɨɣ 

ɰɢɪɤɭɥɹɰɢɹ ɩɨ ɫɬɨɹɤɚɦ ɢ ɦɚɝɢɫɬɪɚɥɹɦ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɧɚɫɨɫɚ, 

ɡɚɛɢɪɚɸɳɟɝɨ ɜɨɞɭ ɢɡ ɨɛɪɚɬɧɨɣ ɦɚɝɢɫɬɪɚɥɢ ɢ ɩɨɞɚɸɳɟɝɨ ɟɝɨ ɜ 

ɜɨɞɨɧɚɝɪɟɜɚɬɟɥɶ. ɋɨɞɟɪɠɢɬ 20 ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɫɬɨɹɤɨɜ ɝɨɪɹɱɟɝɨ 

ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢ 20 ɰɢɪɤɭɥɹɰɢɨɧɧɵɯ ɫɬɨɹɤɨɜ ɫ ɩɨɥɨɬɟɧɰɟɫɭɲɢɬɟɥɹɦɢ. 

Ɉɛɨɡɧɚɱɚɸɬɫɹ: ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɟ – ɋɬ Ɍ3, ɢ ɰɢɪɤɭɥɹɰɢɨɧɧɵɟ ɋɬ Ɍ4, ɩɨɫɥɟ 

ɱɟɪɬɵ ɧɨɦɟɪ (ɬɨɥɶɤɨ ɞɥɹ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ). 

ɋɬɨɹɤɢ ɩɪɨɤɥɚɞɵɜɚɸɬ ɜ ɨɞɧɨɣ ɲɚɯɬɟ ɫɨ ɫɬɨɹɤɚɦɢ ɯɨɥɨɞɧɨɝɨ 

ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɫɩɪɚɜɚ ɨɬ ɧɢɯ. Ɋɚɡɜɨɞɤɢ ɜ ɧɨɦɟɪɚɯ ɢɞɭɬ ɩɚɪɚɥɥɟɥɶɧɨ 

ɪɚɡɜɨɞɤɚɦ ɯɨɥɨɞɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ. ɇɚ ɰɢɪɤɭɥɹɰɢɨɧɧɵɯ ɫɬɨɹɤɚɯ 



 

 
 

ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɩɨɥɨɬɟɧɰɟɫɭɲɢɬɟɥɢ, ɤɨɬɨɪɵɟ ɬɚɤɠɟ ɫɥɭɠɚɬ ɞɥɹ ɨɛɨɝɪɟɜɚ 

ɜɚɧɧɵɯ ɤɨɦɧɚɬ. ɋɟɬɢ ɦɨɧɬɢɪɭɸɬ ɢɡ ɩɨɥɢɷɬɢɥɟɧɨɜɵɯ ɬɪɭɛ ȽɈɋɌ  18599-2001. 

ȼ ɤɚɱɟɫɬɜɟ ɜɨɞɨɪɚɡɛɨɪɧɨɣ ɚɪɦɚɬɭɪɵ ɢɫɩɨɥɶɡɭɸɬ ɫɦɟɫɢɬɟɥɢ, ɜ ɤɚɱɟɫɬɜɟ 

ɡɚɩɨɪɧɨɣ ɚɪɦɚɬɭɪɵ – ɲɚɪɨɜɵɟ ɤɪɚɧɵ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɭ ɨɫɧɨɜɚɧɢɣ ɫɬɨɹɤɚ 

ɞɥɹ ɨɩɨɪɨɠɧɟɧɢɹ ɫɟɬɢ ɢ ɜɜɟɪɯɭ ɫɬɨɹɤɚ ɞɥɹ ɫɩɭɫɤɚ ɜɨɡɞɭɯɚ. 

 

2.2.2 Ɋɚɫɱɟɬ ɝɨɪɹɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ. 

 

ɋɢɫɬɟɦɭ ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ [1]. ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ 

ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 1. 

1. Ɋɚɫɱɟɬɧɵɣ ɫɟɤɭɧɞɧɵɟ ɪɚɫɯɨɞɵ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ (3.2), 

(3.3) (3.4) ɩɪɢ ɱɥqh
uhr /2.8,  , ɫɥqh /14.00  , U = 744, Nh = 891. 
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1,12891013.0  hh NP   = 4,764 

ɫɥqq hh /33,3764,414.055 0  
 

2. ɋɭɬɨɱɧɵɟ ɪɚɫɯɨɞɵ ɝɨɪɹɱɟɣ ɜɨɞɵ ɜɵɱɢɫɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ (3.6)
 

ɩɪɢ ɫɭɬɥqu /750   

ɫɭɬɦqh
u /82,66

1000

891
75 3  
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1,891,0891  hrPN , =23,39 



 

 
 

ɱɦɱɥqq hr
h
hr

h
hr /01,7/701739,236055 3

0,  
 

ɋɪɟɞɧɢɟ ɱɚɫɨɜɵɟ ɪɚɫɯɨɞɵ ɝɨɪɹɱɟɣ ɜɨɞɵ ɧɚɯɨɞɹɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

Tqq h
u

h
mhr /,                                                                                             (2.13) 

 ɝɞɟ  T ɩɟɪɢɨɞ ɩɨɬɪɟɛɥɟɧɢɹ  ɜ ɧɚɲɟɦ ɫɥɭɱɚɟ 24ɱ 

ɱɦqh
mhr /8.224/82.66 3
, 

 

ɋɭɬɨɱɧɵɟ ɪɚɫɯɨɞɵ ɬɟɩɥɨɬɵ ɜɵɱɢɫɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ 

)1( KgqQ hh
u

h
u                                                                                     (2.14) 

)( chh ttCg                                                                                         (2.15) 

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

       h
uq – ɫɭɬɨɱɧɵɟ ɪɚɫɯɨɞɵ ɝɨɪɹɱɟɣ ɜɨɞɵ; 

ɋ – ɬɟɩɥɨɟɦɤɨɫɬɶ ɜɨɞɵ, ɤȾɠ/(ɤɝɋ);  

 – ɩɥɨɬɧɨɫɬɶ ɜɨɞɵ, ɤɝ/ ɦ3; th -  ɬɟɦɩɟɪɚɬɭɪɚ ɝɨɪɹɱɟɣ ɜɨɞɵ, ɋ; 

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

K – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɨɬɟɪɢ ɬɟɩɥɨɬɵ ɬɪɭɛɨɩɪɨɜɨɞɚɦɢ. 

ɉɪɢ K = 0,25; th  = 55 ɋ; tɫ =2 ɋ, ɋ = 4,19 ɤȾɠ/(ɤɝɋ);  =1000 ɤɝ/ɦ3. 

3/222)255(100019.4 ɦɆȾɠg h   

ɫɭɬȽȾɠQh
u /54,18)25.01(1022282.66 3   

ɋɪɟɞɧɢɟ ɱɚɫɨɜɵɟ ɪɚɫɯɨɞɵ ɬɟɩɥɨɬɵ ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ 

)1(,, KgqQ hh
mhrmhr                                                                                (2.16) 



 

 
 

ɝɞɟ h
mhrq ,  – ɫɪɟɞɧɢɣ ɱɚɫɨɫɜɨɣ ɪɚɫɯɨɞ ɝɨɪɹɱɟɣ ɜɨɞɵ, ɦ3/ɱ  

.214.0/77.0/1077.7)25.01(102228.2 86
, ɆȼɬɱȽȾɠɱȾɠQ mhr   

Ɇɚɤɫɢɦɚɥɶɧɵɟ ɱɚɫɨɜɵɟ ɪɚɫɯɨɞɵ ɬɟɩɥɨɬɵ ɜɵɱɢɫɥɹɟɦ ɩɨ ɫɥɟɞɭɸɳɟɣ 

ɮɨɪɦɭɥɟ: 

K

QK
gqQ mhrhhr

h
h
hr 




1
, ,                                                                             (2.17) 

.567,0/625,1/10625,1
25.01

1046.325.0
1022201,7 9

8
6 ɆȼɬɱȽȾɠɱȾɠQh

hr 





 

ȼɨɞɨɧɚɝɪɟɜɚɬɟɥɶ ɪɚɫɫɱɢɬɵɜɚɟɦ ɧɚ ɦɚɤɫɢɦɚɥɶɧɵɣ ɱɚɫɨɜɨɣ ɪɚɫɯɨɞ ɜɨɞɵ 

ɱɦqhr
h /01,7 3  ɢ ɬɟɩɥɨɬɵ ɱȾɠQh

hr /10042.2 9  

Ɉɩɪɟɞɟɥɹɟɦ ɩɥɨɳɚɞɶ ɬɪɭɛɨɤ ɜɨɞɨɧɚɝɪɟɜɚɬɟɥɹ 

v

q
F

h
hr




3600
,                                                                                              (2.18) 

ɝɞɟ v  –  ɫɤɨɪɨɫɬɶ ɧɚɝɪɟɜɚɟɦɨɣ ɜɨɞɵ 1ɦ/ɫ 

231094,1
13600

01,7

3600
ɦ

v

q
F

h
hr 







 

 

ɉɨɞɛɢɪɚɟɦ ɜɨɞɨɧɚɝɪɟɜɚɬɟɥɶ 06 ɈɋɌ, ɢɦɟɸɳɢɣ 231036.2 ɦF  ; 
224,2 ɦFɧ   

Ɉɩɪɟɞɟɥɹɟɦ ɮɚɤɬɢɱɟɫɤɭɸ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɜɨɞɵ ɩɨ ɮɨɪɦɭɥɟ: 

3600


F

q
v

h
hr  ,                                                                                             (2.19) 

ɩɪɢ ɱɚɫɨɜɨɦ ɪɚɫɯɨɞɟ 



 

 
 

ɫɦv /1
36001036.2

01,7
3




   

ɉɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɫɟɤɭɧɞɧɨɦ ɪɚɫɯɨɞɟ ɫɥqh /14.2  ɫɤɨɪɨɫɬɶ ɛɭɞɟɬ 

ɫɦv /07,2
10001085,1

84,3
3




   

ɉɨɜɟɪɯɧɨɫɬɶ ɧɚɝɪɟɜɚ ɜɨɞɨɧɚɝɪɟɜɚɬɟɥɹ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ 

6.3



tK

g
F

h


                                                                                         (2.20) 

ɝɞɟ hg  – ɪɚɫɱɟɬɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɬɟɩɥɨɬɵ, ɤȾɠ/ɱ; 

         – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ( = 1.1); 

         – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɫɧɢɠɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɢ ɜ ɫɜɹɡɢ ɫ 

ɡɚɪɚɫɬɚɧɢɟɦ ( = 0.7); 

        K – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɟɪɟɞɚɱɢ, ɧɚɝɪɟɜɚɬɟɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ, 

ȼɬ/(ɦ2ɋ); 

       t – ɪɚɫɱɟɬɧɚɹ ɪɚɡɧɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɢ ɧɚɝɪɟɜɚɟɦɨɣ ɜɨɞɵ, 

ɋ ɜɵɱɢɫɥɹɟɬɫɹ  

)(

)(
lg31.2

)()(

min

max

minmax

t

t
tt

t







 ,                                                                                (2.21)  

ɝɞɟ tmax ɢ tmin – ɧɚɢɛɨɥɶɲɚɹ ɢ ɧɚɢɦɟɧɶɲɚɹ ɪɚɡɧɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪ 

ɦɟɠɞɭ ɬɟɩɥɨɧɨɫɢɬɟɥɟɦ 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 

Ct c 0
2 5  ɢ Ct h 0

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



 

 
 

Ct 05.71

)570(

)60130(
lg31.2

)570()60130(










 

2
6

3.2
6,35,7129007,0

1009,11,1 ɦF 





 

ɉɪɨɜɟɪɢɦ ɩɥɨɳɚɞɶ ɧɚɝɪɟɜɚ ɩɪɢ ɪɚɛɨɬɟ ɜɨɞɨɧɚɝɪɟɜɚɬɟɥɹ ɜ ɥɟɬɧɟɦ 

ɪɟɠɢɦɟ: CtCt hh 0
1

0
1 30;70  ; Ct c 0

2 10   Ct h 0
2 60 , ɬɨɝɞɚ:  

Ct 013

)6070(

)1030(
lg31.2

)6070()1030(










 

2
6

6.12
6.31329007.0

1009.11.1 ɦF 





 

ɉɨ ɛɨɥɶɲɟɣ ɩɥɨɳɚɞɢ (12.6 ɦ2) ɨɩɪɟɞɟɥɹɟɦ ɱɢɫɥɨ ɫɟɤɰɢɣ 

ɜɨɞɨɧɚɝɪɟɜɚɬɟɥɹ: 

fFn / ,                                                                                                   (2.22) 

ɝɞɟ f – ɩɥɨɳɚɞɶ  ɨɞɧɨɣ ɫɟɤɰɢɢ, ɪɚɜɧɚɹ 2,24 ɦ2 6,524,2/6,12 n  

ɉɪɢɧɢɦɚɟɦ ɤ ɭɫɬɚɧɨɜɤɟ ɲɟɫɬɶ ɫɟɤɰɢɣ ɜɨɞɨɧɚɝɪɟɜɚɬɟɥɹ № 6. 

ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɧɚɝɪɟɜɚɬɟɥɟ ɜɵɱɢɫɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 

nvFhWh  2                                                                                         (2.23) 

ɩɪɢ  = 2 

ɦnvFhWh 3.4669.075.02 22    

 

2.2.3 Ɋɚɫɱɟɬ ɫɢɫɬɟɦɵ  ɜ ɪɟɠɢɦɟ ɜɨɞɨɪɚɡɛɨɪɚ 

 



 

 
 

Ɋɚɫɱɟɬɧɵɟ ɫɟɤɭɧɞɧɵɟ ɪɚɫɯɨɞɵ ɜ ɫɟɬɢ ɝɨɪɹɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɩɨ 

ɪɚɫɱɟɬɧɨɦɭ ɧɚɩɪɚɜɥɟɧɢɸ ɨɬ ɬɨɱɤɢ ɧɚ ɋɬ Ɍ3-13 ɞɨ ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ 

ɨɩɪɟɞɟɥɟɧɵ ɩɨ ɮɨɪɦɭɥɟ 

hh qq 05  ɩɪɢ 013,0hP  

Ⱦɥɹ ɭɱɚɫɬɤɚ 20-21 ɢɦɟɟɦ: 

ɑɢɫɥɨ ɜɨɞɨɪɚɡɛɨɪɧɵɯ ɩɪɢɛɨɪɨɜ ɤɨɬɨɪɵɟ ɨɛɫɥɭɠɢɜɚɟɬ ɭɱɚɫɬɨɤ N=102, 

ɞɚɥɟɟ ɜɵɫɱɢɬɵɜɚɟɦ ɩɪɨɢɡɜɟɞɟɧɢɟ PN=102∙0.013=1.33, ɞɚɥɟɟ ɩɨ ɬɚɛɥɢɰɚɦ 

ɩɪɢɥɨɠɟɧɢɹ ɋɇɢɉɚ ɧɚɯɨɞɢɦ =1.144, ɞɚɥɟɟ ɩɨ ɮɨɪɦɭɥɟ ɧɚɯɨɞɢɦ ɪɚɫɯɨɞ 

80,014,0144,15 hq ɥ/ɫ. ɉɨɞɛɢɪɚɟɦ ɞɢɚɦɟɬɪ ɬɪɭɛɵ ɧɚ ɭɱɚɫɬɤɟ 80 ɦɦ, 

ɞɚɥɟɟ ɩɨ ɬɚɛɥɢɰɚɦ ɒɟɜɟɥɟɜɚ ɧɚɯɨɞɢɦ ɭɞɟɥɶɧɵɟ ɩɨɬɟɪɢ ɜ ɬɪɭɛɟ ɩɪɢ ɡɚɞɚɧɧɨɦ 

ɪɚɫɯɨɞɟ,  i=1ɦɦ/ɦ ɢ ɭɱɢɬɵɜɚɹ ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɪɚɫɬɚɧɢɹ k=0.2, ɧɚɯɨɞɢɦ 

ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɭɱɚɫɬɤɟ ɫɨɝɥɚɫɧɨ ɜɵɪɚɠɟɧɢɹ: 

 ɦklih 007,02.15.5
1000

1
)1( 

 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɞɥɹ ɜɫɟɯ ɭɱɚɫɬɤɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 5 



 

 
 

Ɍɚɛɥɢɰɚ 5 – ɉɨɬɟɪɢ ɧɚɩɨɪɚ  

ɍɱɚɫɬɨɤ N P NP α q0, ɥ/ɫ 
qc, 
ɥ/ɫ d, ɦɦ V, ɦ/ɫ l, ɦ i (1000) i∙l, ɦ 

1 2 3 4 5 6 7 8 9 10 11 12 
1-2 3 0,013 0,039 0,254 0,2 0,254 20 0,809 2,24 122,19 0,273706 
2-3 6 0,013 0,078 0,315 0,2 0,315 25 0,642 2,79 25,61 0,071452 
3-4 9 0,013 0,117 0,367 0,2 0,367 25 0,748 2,79 78,745 0,219699 
4-5 12 0,013 0,156 0,405 0,2 0,405 25 0,825 2,79 94,956 0,264927 
5-6 15 0,013 0,195 0,444 0,2 0,444 25 0,905 2,79 113,8 0,317502 
6-7 18 0,013 0,234 0,476 0,2 0,476 25 0,97 2,79 129,66 0,361751 
7-8 21 0,013 0,273 0,51 0,2 0,51 25 1,039 2,79 147,144 0,410532 
8-9 24 0,013 0,312 0,542 0,2 0,542 25 1,05 2,79 165,8 0,462582 
9-10 27 0,013 0,351 0,573 0,2 0,573 25 1,168 2,79 183,5 0,511965 
10-11 30 0,013 0,39 0,602 0,2 0,602 25 1,227 2,79 201,647 0,562595 
11-12 33 0,013 0,429 0,631 0,2 0,631 25 1,286 2,79 220,5 0,615195 
12-13 36 0,013 0,468 0,658 0,2 0,658 25 1,341 2,79 233,28 0,650851 
13-14 39 0,013 0,507 0,678 0,2 0,678 25 1,382 2,79 252,75 0,705173 
14-15 42 0,013 0,546 0,704 0,2 0,704 25 1,435 2,79 271,45 0,757346 
15-16 45 0,013 0,585 0,73 0,2 0,73 25 1,488 2,79 290,85 0,811472 
16-17 48 0,013 0,624 0,755 0,2 0,755 25 1,539 2,79 310,01 0,864928 
17-18 96 0,013 1,248 1,096 0,2 1,096 50 0,558 0,3 18,35 0,005505 
18-19 141 0,013 1,833 1,372 0,2 1,372 50 0,699 4,3 28,124 0,120933 
19-20 157 0,013 2,041 1,437 0,2 1,437 50 0,732 2,97 30,71 0,091209 
20-21 253 0,013 3,289 1,917 0,2 1,917 50 0,977 4,85 53,099 0,25753 
21-22 349 0,013 4,537 2,386 0,2 2,386 50 1,216 4,16 80,478 0,334788 
22-23 445 0,013 5,785 2,793 0,2 2,793 50 1,423 5,73 108,553 0,622009 
23-24 541 0,013 7,033 3,212 0,2 3,212 50 1,637 4,16 141,573 0,588944 
24-25 637 0,013 8,281 3,585 0,2 3,585 50 1,827 5,73 174,436 0,999518 
25-26 733 0,013 9,529 3,978 0,2 3,978 50 2,027 4,16 212,554 0,884225 



 

 
 

                                                                     Ɉɤɧɱɚɧɢɟ ɬɚɛɥɢɰɵ  5  

1 2 3 4 5 6 7 8 9 10 11 12 
26-27 749 0,013 9,737 4,067 0,2 4,067 50 2,072 4,85 221,668 1,07509 
27-28 797 0,013 10,361 4,244 0,2 4,244 50 2,163 2,97 240,369 0,713896 
28-29 891 0,013 11,583 4,534 0,2 4,534 50 2,31 2,75 272,534 0,749469 

29-ȼɍ 891 0,013 11,583 4,534 0,2 4,534 50 2,31 12,3 272,34 3,349782 
ȼɍ-
ȼɜɨɞ 1162 0,025 1,71 4,99 0,2 4,99 80 0,99 1,71 29,75 0,050873 

ɂɬɨɝ 17,70544 
 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɞɥɹ ɜɫɟɯ ɭɱɚɫɬɤɨɜ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɞɥɹ ɧɟɧɨɜɵɯ ɫɬɚɥɶɧɵɯ ɬɪɭɛ ɢ ɩɨɥɢɩɪɨɩɢɥɟɧɨɜɵɯ ɬɪɭɛ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 7,8. 



 

 
 

Ɍɚɛɥɢɰɚ 7 – ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɩɨ ɞɥɢɧɟ ɜ ɪɟɠɢɦɟ ɜɨɞɨɪɚɡɛɨɪɚ ɞɥɹ ɧɟɧɨɜɵɯ ɫɬɚɥɶɧɵɯ ɬɪɭɛ 

ɍɱɚɫɬɨɤ 
Ɇɚɬɟɪɢɚɥ 
ɬɪɭɛ 

Ø 
ɜɧɭɬɪ. 
ɦɦ 

Ɍɟɦɩ. 
°ɋ 

ȼяɡɤ. 
ɦɦ2/ɫ 

Ɍɟɩɥɨɟ
ɦɤ. 
Ⱦɠ/ɤ
ɝ Ʉ 

ɉɥɨɬ
. 
ɤɝ/ɦ
3 

Ɋɚɫхɨɞ Ⱦɥɢɧ
ɚ ɭɱ. 
ɦ 

ɋɤɨɪ
. 
ɦ/ɫ 

Ʌɢɧ. 
ɩɨɬɟɪɢ 
ɞɚɜɥ., ɉɚ 

ɉɨɬɟɪɢ 
ɧɚ ɄɆɋ 
ɉɚ 

Ƚɪɚɜɢɬ. 
ɩɨɬɟɪɢ 
ɉɚ 

Ɉɛɳɢɟ 
ɩɨɬɟɪɢ 
ɞɚɜɥ., ɉɚ ɥ/ɫ ɤɝ/ɫ 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

ȼɍ-ȼɜɨɞ 
ɋɬɚɥɶ 

ɧɟɧɨɜɚɹ 
80.0 35.0 0.7 4178.0 994.0 4.990 4.960 1.7 0.99 324 0 0 324 

ɍɱɚɫɬɨɤ 1-
2 

ɋɬɚɥɶ 
ɧɟɧɨɜɚɹ 

20.0 35.0 0.7 4178.0 994.0 0.254 0.252 2.2 0.81 1593 0 0 
159
3 

ɍɱɚɫɬɨɤ 
10-11 

ɋɬɚɥɶ 
ɧɟɧɨɜɚɹ 

25.0 35.0 0.7 4178.0 994.0 0.602 0.598 2.8 1.23 3455 0 0 
345
5 

ɍɱɚɫɬɨɤ 
11-12 

ɋɬɚɥɶ 
ɧɟɧɨɜɚɹ 

25.0 35.0 0.7 4178.0 994.0 0.631 0.627 2.8 1.29 3796 0 0 
379
6 

ɍɱɚɫɬɨɤ 
12-13 

ɋɬɚɥɶ 
ɧɟɧɨɜɚɹ 

25.0 35.0 0.7 4178.0 994.0 0.658 0.654 2.8 1.34 4128 0 0 
412
8 

ɍɱɚɫɬɨɤ 
13-14 

ɋɬɚɥɶ 
ɧɟɧɨɜɚɹ 

25.0 35.0 0.7 4178.0 994.0 0.678 0.674 2.8 1.38 4382 0 0 
438
2 

ɍɱɚɫɬɨɤ 
14-15 

ɋɬɚɥɶ 
ɧɟɧɨɜɚɹ 

25.0 35.0 0.7 4178.0 994.0 0.704 0.700 2.8 1.44 4725 0 0 
472
5 

ɍɱɚɫɬɨɤ 
15-16 

ɋɬɚɥɶ 
ɧɟɧɨɜɚɹ 

25.0 35.0 0.7 4178.0 994.0 0.730 0.726 2.8 1.49 5080 0 0 
508
0 

ɍɱɚɫɬɨɤ 
16-17 

ɋɬɚɥɶ 
ɧɟɧɨɜɚɹ 

25.0 25.0 0.9 4180.0 997.0 0.755 0.753 2.8 1.54 5451 0 0 
545
1 

ɍɱɚɫɬɨɤ 
17-18 

ɋɬɚɥɶ 
ɧɟɧɨɜɚɹ 

50.0 35.0 0.7 4178.0 994.0 1.096 1.089 0.3 0.56 34 0 0 34 

ɍɱɚɫɬɨɤ 
18-19 

ɋɬɚɥɶ 
ɧɟɧɨɜɚɹ 

50.0 35.0 0.7 4178.0 994.0 1.372 1.364 4.3 0.70 751 0 0 751 



 

 
 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 7 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

ɍɱɚɫɬɨɤ 
19-20 

ɋɬɚɥɶ 
ɧɟɧɨɜɚɹ 

50.0 35.0 0.7 4178.0 994.0 1.437 1.428 3.0 0.73 569 0 0 569 

ɍɱɚɫɬɨɤ 2-
3 

ɋɬɚɥɶ 
ɧɟɧɨɜɚɹ 

25.0 35.0 0.7 4178.0 994.0 0.315 0.313 2.8 0.64 981 0 0 981 

ɍɱɚɫɬɨɤ 
20-21 

ɋɬɚɥɶ 
ɧɟɧɨɜɚɹ 

50.0 35.0 0.7 178.0 994.0 1.917 1.905 4.8 0.98 1600 0 0 
160
0 

ɍɱɚɫɬɨɤ 
21-22 

ɋɬɚɥɶ 
ɧɟɧɨɜɚɹ 

50.0 35.0 0.7 4178.0 994.0 2.386 2.372 4.2 1.22 2127 0 0 
212
7 

ɍɱɚɫɬɨɤ 
22-23 

ɋɬɚɥɶ 
ɧɟɧɨɜɚɹ 

50.0 35.0 0.7 4178.0 994.0 2.793 2.776 5.7 1.42 4014 0 0 
401
4 

ɍɱɚɫɬɨɤ 
23-24 

ɋɬɚɥɶ 
ɧɟɧɨɜɚɹ 

50.0 
   35.0 

0.7 4178.0 994.0 3.212 3.193 4.2 1.64 3854 0 0 3854 

ɍɱɚɫɬɨɤ 
24-25 

ɋɬɚɥɶ 
ɧɟɧɨɜɚɹ 

50.0 35.0 0.7 4178.0 994.0 3.585 3.585 5.7 1.83 6613 0 0 6613 

ɍɱɚɫɬɨɤ 
25-26 

ɋɬɚɥɶ 
ɧɟɧɨɜɚɹ 

50.0 35.0 0.7 4178.0 994.0 3.978 3.954 4.2 2.03 5911 0 0 5911 

ɍɱɚɫɬɨɤ 
26-27 

ɋɬɚɥɶ 
ɧɟɧɨɜɚɹ 

50.0 35.0 0.7 4178.0 994.0 4.067 4.043 4.8 2.07 7203 0 0 7203 

ɍɱɚɫɬɨɤ 
27-28 

ɋɬɚɥɶ 
ɧɟɧɨɜɚɹ 

50.0 35.0 0.7 4178.0 994.0 4.244 4.219 3.0 2.16 4803 0 0 4803 

ɍɱɚɫɬɨɤ 
28-29 

ɋɬɚɥɶ 
ɧɟɧɨɜɚɹ 

50.0 35.0 0.7 4178.0 994.0 4.244 4.219 3.0 2.16 4803 0 0 4803 

ɍɱɚɫɬɨɤ 
29-30 

ɋɬɚɥɶ 
ɧɟɧɨɜɚɹ 

50.0 35.0 0.7 4178.0 994.0 4.534 4.507 2.8 2.31 5076 0 0 5076 

 ɍɱɚɫɬɨɤ 
29-ȼɍ 

ɋɬɚɥɶ 
ɧɟɧɨɜɚɹ 

50.0 35.0 0.7 4178.0 994.0 4.534 4.534 12.3 2.31 22704 0 0 22704 



 

 
 

Ɉɤɨɧɱɚɧɢɟ  ɬɚɛɥɢɰɵ 7 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

ɍɱɚɫɬɨɤ 3-
4 

ɋɬɚɥɶ 
ɧɟɧɨɜɚɹ 

25.0 35.0 0.7 4178.0 994.0 0.367 0.367 2.8 0.75 1284 0 0 1284 

ɍɱɚɫɬɨɤ 4-
5 

ɋɬɚɥɶ 
ɧɟɧɨɜɚɹ 

25.0 35.0 0.7 4178.0 994.0 0.405 0.403 2.8 0.83 1564 0 0 1564 

ɍɱɚɫɬɨɤ 5-
6 

ɋɬɚɥɶ 
ɧɟɧɨɜɚɹ 

25.0 35.0 0.7 4178.0 994.0 0.444 0.441 2.8 0.91 1879 0 0 1879 

ɍɱɚɫɬɨɤ 6-
7 

ɋɬɚɥɶ 
ɧɟɧɨɜɚɹ 

25.0 35.0 0.7 4178.0 994.0 0.476 0.473 2.8 0.97 2160 0 0 2160 

ɍɱɚɫɬɨɤ 7-
8 

ɋɬɚɥɶ 
ɧɟɧɨɜɚɹ 

25.0 35.0 0.7 4178.0 994.0 0.510 0.507 2.8 1.04 2480 0 0 2480 

ɍɱɚɫɬɨɤ 8-
9 

ɋɬɚɥɶ 
ɧɟɧɨɜɚɹ 

25.0 35.0 0.7 4178.0 994.0 0.542 0.539 2.8 1.10 2801 0 0 2801 

ɍɱɚɫɬɨɤ 9-
10 

ɋɬɚɥɶ 
ɧɟɧɨɜɚɹ 

25.0 35.0 0.7 4178.0 994.0 0.573 0.570 2.8 1.17 3130 0 0 3130 

ɂɌɈȽɈ 108.0 119275 0 0 119275 

 

Ɍɚɛɥɢɰɚ 8 – ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɩɨ ɞɥɢɧɟ ɜ ɪɟɠɢɦɟ ɜɨɞɨɪɚɡɛɨɪɚ ɞɥɹ ɩɨɥɢɩɪɨɩɢɥɟɧɨɜɵɯ ɬɪɭɛ 

ɍɱɚɫɬɨ
ɤ 

Ɇɚɬɟɪɢɚɥ 
ɬɪɭɛ 

Ø 
ɜɧɭɬɪ
. ɦɦ 

Ɍɟɦɩ. 
°ɋ 

ȼяɡɤ. 
ɦɦ2/ɫ 

Ɍɟɩɥɨ
ɟɦɤ. 
Ⱦɠ/
ɤɝ Ʉ 

ɉɥɨɬ. 
ɤɝ/ɦ3 

Ɋɚɫхɨɞ 

Ⱦɥɢɧɚ 
ɭɱ. ɦ 

ɋɤɨɪ. 
ɦ/ɫ 

Ʌɢɧ. 
ɩɨɬɟɪ

ɢ 
ɞɚɜɥ., 
ɉɚ 

ɉɨɬɟ
ɪɢ ɧɚ 
ɄɆɋ 
ɉɚ 

Ƚɪɚɜɢɬ. 
ɩɨɬɟɪɢ ɉɚ 

Ɉɛɳɢɟ 
ɩɨɬɟɪɢ 
ɞɚɜɥ., ɉɚ ɥ/ɫ ɤɝ/ɫ 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

ȼɍ-ȼɜɨɞ ɉɨɥɢɩɪɨɩɢɥɟɧ 80.0 10.0 1.3 4192.0 1000.0 4.990 4.990 1.7 0.99 213 0 0 213 



 

 
 

 
ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 8 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

ɍɱɚɫɬɨɤ 1-
2 

ɉɨɥɢɩɪɨɩɢɥɟɧ 15.0 10.0 1.3 4192.0 1000.0 0.215 0.215 2.2 1.22 3225 0 0 3225 

ɍɱɚɫɬɨɤ 
10-11 

ɉɨɥɢɩɪɨɩɢɥɟɧ 25.0 10.0 1.3 4192.0 1000.0 0.449 0.449 2.8 0.92 1287 0 0 1287 

ɍɱɚɫɬɨɤ 
11-12 

ɉɨɥɢɩɪɨɩɢɥɟɧ 25.0 10.0 1.3 4192.0 1000.0 0.467 0.467 2.8 0.95 1379 0 0 1379 

ɍɱɚɫɬɨɤ 
12-13 

ɉɨɥɢɩɪɨɩɢɥɟɧ 25.0 10.0 1.3 4192.0 1000.0 0.485 0.485 2.8 0.99 1473 0 0 1473 

ɍɱɚɫɬɨɤ 
13-14 

ɉɨɥɢɩɪɨɩɢɥɟɧ 25.0 10.0 1.3 4192.0 1000.0 0.502 0.502 2.8 1.02 1565 0 0 1565 

ɍɱɚɫɬɨɤ 
14-15 

ɉɨɥɢɩɪɨɩɢɥɟɧ 25.0 10.0 1.3 4192.0 1000.0 0.518 0.518 2.8 1.06 1653 0 0 1653 

ɍɱɚɫɬɨɤ 
15-16 

ɉɨɥɢɩɪɨɩɢɥɟɧ 25.0 10.0 1.3 4192.0 1000.0 0.534 0.534 2.8 1.09 1744 0 0 1744 

ɍɱɚɫɬɨɤ 
16-17 

ɉɨɥɢɩɪɨɩɢɥɟɧ 25.0 10.0 1.3 4192.0 1000.0 0.550 0.550 2.8 1.12 1836 0 0 1836 

ɍɱɚɫɬɨɤ 
17-18 

ɉɨɥɢɩɪɨɩɢɥɟɧ 80.0 10.0 1.3 4192.0 1000.0 0.767 0.767 0.3 0.15 1 0 0 1 

ɍɱɚɫɬɨɤ 
18-19 

ɉɨɥɢɩɪɨɩɢɥɟɧ 80.0 10.0 1.3 4192.0 1000.0 0.937 0.937 4.3 0.19 29 0 0 29 

ɍɱɚɫɬɨɤ 
19-20 

ɉɨɥɢɩɪɨɩɢɥɟɧ 80.0 10.0 1.3 4192.0 1000.0 0.969 0.969 3.0 0.19 21 0 0 21 

ɍɱɚɫɬɨɤ 2-
3 

ɉɨɥɢɩɪɨɩɢɥɟɧ 25.0 10.0 1.3 4192.0 1000.0 0.256 0.256 2.8 0.52 482 0 0 482 



 

 
 

ɍɱɚɫɬɨɤ 21 ɉɨɥɢɩɪɨɩɢɥɟɧ 80.0 10.0 1.3 4192.0 1000.0 1.283 1.283 4.8 0.26 56 0 0 56 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 8 

ɍɱɚɫɬɨɤ 
21-22 

ɉɨɥɢɩɪɨɩɢɥɟɧ 80.0 10.0 1.3 4192.0 1000.0 1.563 1.563 4.2 0.31 68 0 0 68 

ɍɱɚɫɬɨɤ 
22-23 

ɉɨɥɢɩɪɨɩɢɥɟɧ 80.0 10.0 1.3 4192.0 1000.0 1.802 1.802 5.7 0.36 120 0 0 120 

ɍɱɚɫɬɨɤ 
23-24 

ɉɨɥɢɩɪɨɩɢɥɟɧ 80.0 10.0 1.3 4192.0 1000.0 2.029 2.029 4.2 0.40 107 0 0 107 

ɍɱɚɫɬɨɤ 
24-25 

ɉɨɥɢɩɪɨɩɢɥɟɧ 80.0 10.0 1.3 4192.0 1000.0 2.281 2.281 5.7 0.45 181 0 0 181 

ɍɱɚɫɬɨɤ 
25-26 

ɉɨɥɢɩɪɨɩɢɥɟɧ 80.0 10.0 1.3 4192.0 1000.0 2.490 2.490 4.2 0.50 153 0 0 153 

ɍɱɚɫɬɨɤ 
26-27 

ɉɨɥɢɩɪɨɩɢɥɟɧ 80.0 10.0 1.3 4192.0 1000.0 2.524 2.524 4.8 0.50 183 0 0 183 

ɍɱɚɫɬɨɤ 
27-28 

ɉɨɥɢɩɪɨɩɢɥɟɧ 80.0 10.0 1.3 4192.0 1000.0 2.626 2.626 3.0 0.52 120 0 0 120 

ɍɱɚɫɬɨɤ 
28-29 

ɉɨɥɢɩɪɨɩɢɥɟɧ 80.0 10.0 1.3 4192.0 1000.0 2.826 2.826 2.8 0.56 127 0 0 127 

ɍɱɚɫɬɨɤ 
29-ȼɍ 

ɉɨɥɢɩɪɨɩɢɥɟɧ 80.0 10.0 1.3 4192.0 1000.0 2.862 2.862 12.3 0.57 578 0 0 578 

ɍɱɚɫɬɨɤ 3-
4 

ɉɨɥɢɩɪɨɩɢɥɟɧ 25.0 10.0 1.3 4192.0 1000.0 0.289 0.289 2.8 0.59 595 0 0 595 

ɍɱɚɫɬɨɤ 4-
5 

ɉɨɥɢɩɪɨɩɢɥɟɧ 25.0 10.0 1.3 4192.0 1000.0 0.318 0.318 2.8 0.65 704 0 0 704 

ɍɱɚɫɬɨɤ 5-
6 

ɉɨɥɢɩɪɨɩɢɥɟɧ 25.0 10.0 1.3 4192.0 1000.0 0.343 0.343 2.8 0.70 804 0 0 804 

ɍɱɚɫɬɨɤ6-7 ɉɨɥɢɩɪɨɩɢɥɟɧ 25.0 10.0 1.3 4192.0 1000.0 0.367 0.367 2.8 0.75 905 0 0 905 



 

 
 

 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 8 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

ɍɱɚɫɬɨɤ 
7-8 

ɉɨɥɢɩɪɨɩɢɥɟɧ 25.0 10.0 1.3 4192.0 1000.0 0.389 0.389 2.8 0.79 1002 0 0 1002 

ɍɱɚɫɬɨɤ 
8-9 

ɉɨɥɢɩɪɨɩɢɥɟɧ 25.0 10.0 1.3 4192.0 1000.0 0.410 0.410 2.8 0.84 1098 0 0 1098 

ɍɱɚɫɬɨɤ 
9-10 

ɉɨɥɢɩɪɨɩɢɥɟɧ 25.0 10.0 1.3 4192.0 1000.0 0.430 0.430 2.8 0.88 1194 0 0 1194 

ɂɌɈȽɈ 105.0  22903 0 0 22903 

 

 

 

 

 

 

  

 



 

 
 

Ɋɚɫɱёɬɵ ɩɨɬɟɪɶ ɧɚɩɨɪɚ, ɩɨɞɛɨɪɚ ɞɢɚɦɟɬɪɨɜ ɢ ɦɚɬɟɪɢɚɥɚ ɬɪɭɛ ɛɵɥɢ 

ɩɪɨɢɡɜɟɞɟɧɵ ɜ ɩɪɨɝɪɚɦɦɟ Valtec 3.1.2 

ɜɜɨɞɚэɬэɬɝɟɨɦ nhH  1)1(.1 ,                                          (2.24) 

ɝɞɟ n – ɤɨɥɢɱɟɫɬɜɨ ɷɬɚɠɟɣ;  

 1эɬ – ɜɵɫɨɬɚ 1-ɝɨ ɷɬɚɠɚ; 

 ɜɜɨɞɚ – ɨɬɦɟɬɤɚ ɜɜɨɞɚ. 

.63,1142,1395,0)13(30,395,143 ɦHɝɟɨɦ   

Ɍɪɟɛɭɟɦɵɣ ɧɚɩɨɪ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

 

ɫɜɦɫɝɟɨɦɬɪ hhhHH   ,                                                                   (2.25) 

 

ɝɞɟ ɇ ɝɟɨɦ – ɝɟɨɦɟɬɪɢɱɟɫɤɚɹ ɜɵɫɨɬɚ ɩɨɞɴёɦɚ ɜɨɞɵ; 

∑h – ɫɭɦɦɚ ɩɨɬɟɪɶ ɧɚɩɨɪɚ ɩɨ ɞɥɢɧɟ, ɦ; 

hɦɫ – ɦɟɫɬɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ, ɦ; 

hɫɜ – ɫɜɨɛɨɞɧɵɣ ɧɚɩɨɪ, ɦ. 

Ɇɟɫɬɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 

  3,0hhɦɫ  

.31,53,07,17 ɦhɦɫ   

.6,69231,517,708,44 ɦHɬɪ   

 



 

 
 

2.2.4 Ɋɚɫɱɟɬ ɫɢɫɬɟɦɵ ɜ ɪɟɠɢɦɟ ɰɢɪɤɭɥɹɰɢɢ 

Ⱦɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɨɫɬɵɜɚɧɢɹ ɜɨɞɵ ɭ ɜɨɞɨɪɚɡɛɨɪɧɵɯ ɬɨɱɟɤ ɢ 

ɜɨɫɩɨɥɧɟɧɢɹ ɬɟɩɥɨɩɨɬɟɪɶ, ɜ ɩɟɪɢɨɞ ɨɬɫɭɬɫɬɜɢɹ ɢɥɢ ɧɟɡɧɚɱɢɬɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ 

ɝɨɪɹɱɟɣ ɜɨɞɵ, ɫɥɭɠɚɬ ɰɢɪɤɭɥɹɰɢɨɧɧɚɹ ɫɟɬɶ ɢ ɧɚɫɨɫɵ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ 

ɰɢɪɤɭɥɹɰɢɸ. 

Ɋɚɫɱɟɬ ɰɢɪɤɭɥɹɰɢɨɧɧɵɯ ɪɚɫɯɨɞɨɜ ɧɚɱɢɧɚɟɦ ɫ ɨɩɪɟɞɟɥɟɧɢɹ ɩɨɬɟɪɶ 

ɬɟɩɥɚ ɧɚ ɭɱɚɫɬɤɚɯ ɢ ɜɫɟɣ ɫɢɫɬɟɦɵ ɝɨɪɹɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ. 

Ɍɟɩɥɨɩɨɬɟɪɢ ɧɚ ɭɱɚɫɬɤɚɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

 

)1()( 0   ttldkQ h
i

ht
i ,                                                (2.26) 

 

ɝɞɟ ɤ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɟɪɟɞɚɱɢ ɧɟɢɡɨɥɢɪɨɜɚɧɧɨɣ ɬɪɭɛɵ 0,0116; 

       π – 3,14; di – ɧɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɬɪɭɛ; 

       l – ɞɥɢɧɚ ɬɪɭɛ ɧɚ ɭɱɚɫɬɤɟ; 

       th – ɬɟɦɩɟɪɚɬɭɪɚ ɝɨɪɹɱɟɣ ɜɨɞɵ; 

       t0 – ɬɟɦɩɟɪɚɬɭɪɚ ɫɪɟɞɵ; 

       ƞ – ɤɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɬɟɩɥɨɢɡɨɥɹɰɢɢ. 

 

3,1)3,01()2055(6,10335,014,30116,0 ht
iQ  

 

ɐɢɪɤɭɥɹɪɧɵɣ ɪɚɫɯɨɞ ɧɚ ɭɱɚɫɬɤɟ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

 



 

 
 

19,4
 

 t

Q
q

ht
ircir

ir ,                                                                                   (2.27) 

 

ɝɞɟ Qr-i
ht – ɩɨɬɟɪɢ ɬɟɩɥɚ ɧɚ ɭɱɚɫɬɤɟ; 

       Δt − ɩɟɪɟɩɚɞ ɬɟɦɩɟɪɚɬɭɪ ɧɚ ɪɚɫɱɟɬɧɨɦ ɭɱɚɫɬɤɟ. 

 

ɫɥqcir
ir /03,0

19,410

3,1



  

 

ɐɢɪɤɭɥɹɰɢɨɧɧɵɣ ɪɚɫɯɨɞ ɜɵɱɢɫɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

 

tC

g
G

ht
l


 ,                                                                                              (2.28) 

 

ɝɞɟ Δt – ɩɟɪɟɩɚɞ ɬɟɦɩɟɪɚɬɭɪ ɧɚ ɪɚɫɱɟɬɧɨɦ ɭɱɚɫɬɤɟ; 

      gl
ht – ɩɨɬɟɪɢ ɬɟɩɥɨɬɵ ɜ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɫɟɬɢ ɫɢɫɬɟɦɵ, ȼɬ. 

ɉɪɢ Δt = 100C, ɋ=4,19 ɤȾɠ/ɤɝ*ɋ ɢ =1000 ɤɝ/ɦ3. ɩɨɬɟɪɢ ɬɟɩɥɨɬɵ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 9   

 

 

 

 



 

 
 

Ɍɚɛɥɢɰɚ 9 – Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɰɢɪɤɭɥɹɰɢɨɧɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɩɪɢ ɰɢɪɤɭɥɹɰɢɨɧɧɵɯ ɪɚɫɯɨɞɚɯ ɬɟɩɥɚ 

ɍɱɚɫɬɨɤ 

Ⱦɢɚɦɟɬɪ 

Δt,◦ ɋ l, ɦ  1-ŋ Q, ɤȼɬ  
ΣQ, 
ɤȼɬ  G, ɥ/ɫ dɧ, ɦɦ dɭ, ɦɦ 

1 2 3 4 5 6 7 8 9 
ɋɬ Ɍ4-1 26,8 20 35 39,3 0,3 0,40281 

  ɉɨɥɨɬɟɧɰɟɫɭɲɢɬɟɥɶ 42,3 32 35 16,8 1 0,90595 1,30877 0,0311611 
ɉɨɞɜɨɞɤɚ 26,8 20 50 0,7 0,3 0,01025 1,31902 0,0314051 
Ⱥ-Ȼ 33,5 25 50 1,1 0,3 0,02013 1,33915 0,0318845 
ɋɬ Ɍ4-2 ɋɬ Ɍ4-2 ɪɚɜɟɧ ɋɬ Ɍ4-1 ɫ ɩɨɞɜɨɞɤɨɣ 1,30877 2,64792 0,0630456 
Ȼ-ȼ 33,5 25 50 3,74 0,3 0,06845 2,71637 0,0646754 
ɋɬ  Ɍ4-3 26,8 20 35 41,6 0,3 0,42639 3,14276 0,0748275 
ɉɨɥɨɬɟɧɰɟɫɭɲɢɬɟɥɶ 42,3 32 35 15,75 1 0,84933 3,99209 0,0950497 
ɉɨɞɜɨɞɤɚ 26,8 20 50 3,16 0,3 0,04627 4,03836 0,0961514 
ȼ-Ƚ 33,5 25 50 7,89 0,3 0,14441 4,18277 0,0995897 
ɋɬ Ɍ4-4 26,8 20 35 39,3 0,3 0,40281 4,58558 0,1091805 
ɉɨɥɨɬɟɧɰɟɫɭɲɢɬɟɥɶ 42,3 32 35 16,8 1 0,90595 5,49153 0,1307508 
ɉɨɞɜɨɞɤɚ 26,8 20 50 2,45 0,3 0,03587 5,52741 0,131605 
ɋɬ Ɍ4-5 ɋɬ Ɍ4-5 ɪɚɜɟɧ ɋɬ Ɍ4-4 ɛɟɡ ɩɨɞɜɨɞɤɢ 1,30877 6,83617 0,1627661 
ɉɨɞɜɨɞɤɚ  26,8 20 50 3,16 0,3 0,04627 6,88244 0,1638677 
Ƚ-Ⱦ  33,5 25 50 4,16 0,3 0,07614 6,95859 0,1656806 
ɋɬ Ɍ4-6 ɋɬ Ɍ4-6 ɪɚɜɟɧ ɋɬ Ɍ4-4 ɫ ɩɨɞɜɨɞɤɨɣ 1,34464 8,30323 0,1976958 
ɋɬ Ɍ4-7 ɋɬ Ɍ4-7 ɪɚɜɟɧ ɋɬ Ɍ4-5 ɫ ɩɨɞɜɨɞɤɨɣ 1,35504 9,65826 0,2299586 
Ⱦ-ȿ 33,5 25 50 5,7 0,3 0,10433 9,76259 0,2324426 
ɋɬ Ɍ4-8 ɋɬ Ɍ4-8 ɪɚɜɟɧ ɋɬ Ɍ4-6 ɛɟɡ ɩɨɞɜɨɞɤɢ 1,30877 11,0714 0,2636037 
ɉɨɞɜɨɞɤɚ 26,8 20 50 2,65 0,3 0,0388 11,1102 0,2645276 
ɋɬ Ɍ4-9 ɋɬ Ɍ4-9 ɪɚɜɟɧ ɋɬ Ɍ4-7 ɫ ɩɨɞɜɨɞɤɨɣ 1,35504 12,4652 0,2967904 
ȿ-ɀ 33,5 25 50 4,05 0,3 0,07413 12,5393 0,2985554 
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ɋɬ Ɍ4-10 ɋɬ Ɍ4-10 ɪɚɜɟɧ ɋɬ Ɍ4-3 ɛɟɡ ɩɨɞɜɨɞɤɢ 1,27572 13,815 0,3289296 
ɉɨɞɜɨɞɤɚ 26,8 20 50 2,65 0,3 0,0388 13,8538 0,3298535 
ɋɬ Ɍ4-11 ɋɬ Ɍ4-11 ɪɚɜɟɧ ɋɬ Ɍ4-9 ɫ ɩɨɞɜɨɞɤɨɣ 1,35504 15,2089 0,3621163 
ɀ-Ɂ 33,5 25 50 5,7 0,3 0,10433 15,3132 0,3646003 
ɋɬ Ɍ4-12 ɋɬ Ɍ4-12 ɪɚɜɟɧ ɋɬ Ɍ4-6 ɫ ɩɨɞɜɨɞɤɨɣ 1,34404 16,5529 0,3941173 
ɋɬ Ɍ4-13 ɋɬ Ɍ4-13 ɪɚɜɟɧ ɋɬ Ɍ4-5 ɫ ɩɨɞɜɨɞɤɨɣ 1,3087 17,8616 0,4252768 
Ɂ-ɂ 33,5 25 50 4,16 0,3 0,07614 17,9378 0,4270897 
ɋɬ Ɍ4-14 ɋɬ Ɍ4-14 ɪɚɜɟɧ ɋɬ Ɍ4-4 ɫ ɩɨɞɜɨɞɤɨɣ 1,34464 19,2824 0,4591049 
ɋɬ Ɍ4-15  ɋɬ Ɍ4-15 ɪɚɜɟɧ ɋɬ Ɍ4-5 ɫ ɩɨɞɜɨɞɤɨɣ 1,35504 20,6374 0,4913677 
ɂ-Ʉ 33,5 25 50 7,89 0,3 0,14441 20,7819 0,494806 
ɋɬ Ɍ4-16 ɋɬ Ɍ4-16 ɪɚɜɟɧ ɋɬ Ɍ4-3 ɫ ɩɨɞɜɨɞɤɨɣ 1,32199 22,1038 0,526282 
Ʉ-Ʌ  33,5 25 50 3,74 0,3 68,4534 90,5573 2,1561259 
ɋɬ Ɍ4-17 ɋɬ Ɍ4-17 ɪɚɜɟɧ ɋɬ Ɍ4-2 ɫ ɩɨɞɜɨɞɤɨɣ 1,30877 91,8661 2,1872871 
Ʌ-Ɇ 33,5 25 50 1,1 0,3 0,02013 91,8862 2,1877664 
ɋɬ Ɍ4-18 ɋɬ Ɍ4-18 ɪɚɜɟɧ ɋɬ Ɍ4-1 ɫ ɩɨɞɜɨɞɤɨɣ 1,31902 93,2052 2,2191716 

 Ɉɛɳɢɟ ɩɨɬɟɪɢ ∑Qi
ht =93,2ɤȼɬ =93205 ȼɬ 

 



 

 
 

2.2.5 ɉɨɞɛɨɪ ɧɚɫɨɫɨɜ ɞɥɹ ɝɨɪɹɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ 

 

ɐɢɪɤɭɥɹɰɢɨɧɧɵɣ ɧɚɫɨɫ ɩɨɞɛɢɪɚɸɬ ɧɚ ɧɚɩɨɪ 14ɦ ɢ ɪɚɫɯɨɞ 2,21 ɥ/ɫ 

(7.95ɦ3/ɱ). Ⱦɚɧɧɵɟ ɩɚɪɚɦɟɬɪɵ ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɚɫɨɫ TPE 32-150/2. Ɇɨɳɧɨɫɬɶ 

ɞɜɢɝɚɬɟɥɹ 0.37 ɤȼɬ, n = 2865 ɨɛ/ɦɢɧ. 

 

2.3 Ʉɚɧɚɥɢɡɚɰɢɹ 

 

2.3.1 Ɉɩɢɫɚɧɢɟ ɫɢɫɬɟɦɵ ɤɚɧɚɥɢɡɚɰɢɢ 

 

ɋɢɫɬɟɦɵ ɜɧɭɬɪɟɧɧɟɣ ɤɚɧɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɢɪɭɸɬ ɞɥɹ ɨɬɜɨɞɚ ɫɬɨɱɧɵɯ 

ɜɨɞ ɢɡ ɡɞɚɧɢɣ ɜ ɧɚɪɭɠɧɭɸ ɤɚɧɚɥɢɡɚɰɢɸ. 

ȼ ɤɨɪɩɭɫɟ ɝɨɫɬɢɧɢɰɵ ɩɪɢɧɢɦɚɟɬɫɹ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɛɵɬɨɜɚɹ ɤɚɧɚɥɢɡɚɰɢɹ 

ɞɥɹ ɨɬɜɨɞɚ ɡɚɝɪɹɡɧɟɧɧɵɯ ɜɨɞ. 

ȼ ɤɚɠɞɨɣ ɧɨɦɟɪɟ ɫɬɨɱɧɵɟ ɜɨɞɵ ɨɬ ɦɨɣɤɢ, ɭɦɵɜɚɥɶɧɢɤɚ ɢ ɜɚɧɧɨɣ 

ɨɬɜɨɞɹɬɫɹ ɩɨ ɩɨɥɢɩɪɨɩɢɥɟɧɨɜɵɦ ɬɪɭɛɨɩɪɨɜɨɞɚɦ ɞɢɚɦɟɬɪɨɦ 50 ɦɦ ɫ ɭɤɥɨɧɨɦ 

0,02 ɜ ɩɨɥɢɩɪɨɩɢɥɟɧɨɜɵɣ ɫɬɨɹɤ ɞɢɚɦɟɬɪɨɦ 110 ɦɦ, ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɜ ɲɚɯɬɟ 

ɡɚ ɫɚɧɭɡɥɨɦ. 

Ɍɪɭɛɨɩɪɨɜɨɞɵ, ɨɬɜɨɞɹɳɢɟ ɫɬɨɱɧɵɟ ɜɨɞɵ ɨɬ ɫɚɧɢɬɚɪɧɨ- ɬɟɯɧɢɱɟɫɤɢɯ 

ɩɪɢɛɨɪɨɜ ɤ ɫɬɨɹɤɚɦ ɫɨɫɬɨɹɬ ɢɡ ɩɨɥɢɩɪɨɩɢɥɟɧɨɜɵɯ ɮɚɫɨɧɧɵɯ ɱɚɫɬɟɣ: ɨɬɜɨɞɨɜ, 

ɬɪɨɣɧɢɤɨɜ, ɩɚɬɪɭɛɤɨɜ. 

Ʉɚɧɚɥɢɡɚɰɢɨɧɧɵɟ ɫɬɨɹɤɢ ɜɵɩɨɥɧɹɸɬɫɹ ɢɡ ɩɨɥɢɩɪɨɩɢɥɟɧɨɜɵɯ ɬɪɭɛ 

ɞɢɚɦɟɬɪɨɦ 110 ɦɦ. Ɉɧɢ ɩɪɨɤɥɚɞɵɜɚɸɬɫɹ ɫɬɪɨɝɨ ɜɟɪɬɢɤɚɥɶɧɨ. ȼ ɤɨɪɩɭɫɟ 

ɝɨɫɬɢɧɢɰɵ ɪɚɡɦɟɳɚɟɬɫɹ 20 ɫɬɨɹɤɨɜ. Ʉɚɠɞɵɣ ɩɨɥɢɩɪɨɩɢɥɟɧɨɜɵɣ ɫɬɨɹɤ 

ɞɢɚɦɟɬɪɨɦ 110 ɦɦ ɫɨɫɬɨɢɬ ɢɡ ɬɪɭɛ ɞɢɚɦɟɬɪɨɦ 110 ɦɦ, ɪɟɜɢɡɢɣ ɞɢɚɦɟɬɪɨɦ 

110 ɦɦ, ɩɪɹɦɵɯ ɞɜɭɯɩɥɨɫɤɨɫɬɧɵɯ ɤɪɟɫɬɨɜɢɧ ɞɢɚɦɟɬɪɨɦ 110ɯ 110x50 ɦɦ, 

ɩɪɹɦɵɯ ɬɪɨɣɧɢɤɨɜ ɞɢɚɦɟɬɪɨɦ 110x50 ɦɦ, ɤɨɦɩɟɧɫɚɰɢɨɧɧɵɯ ɩɚɬɪɭɛɤɨɜ 

ɞɢɚɦɟɬɪɨɦ 110 ɦɦ, ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɫɚɦɨɫɪɚɛɚɬɵɜɚɸɳɢɯ ɦɭɮɬ ɞɢɚɦɟɬɪɨɦ 

110 ɦɦ. 



 

 
 

 Ɇɚɝɢɫɬɚɥɶɧɵɣ ɬɪɭɛɨɩɪɨɜɨɞ ɜɵɩɨɥɧɟɧ ɢɡ ɱɭɝɭɧɧɵɯ ɬɪɭɛ ɞɢɚɦɟɬɪɨɦ 150 

ɦɦ. 

ɇɚ ɫɬɨɹɤɚɯ ɧɚ ɜɵɫɨɬɟ 1 ɦ ɨɬ ɩɨɥɚ ɭɫɬɚɧɨɜɥɟɧɵ ɪɟɜɢɡɢɢ ɧɚ ɩɟɪɜɨɦ, 

ɱɟɬɜɟɪɬɨɦ, ɫɟɞɶɦɨɦ, ɞɟɫɹɬɨɦ, ɬɪɢɧɚɞɰɚɬɨɦ ɢ ɲɟɫɬɧɚɞɰɚɬɨɦ ɷɬɚɠɟ. ɇɚ 

ɜɵɩɭɫɤɚɯ ɢ ɨɬɜɨɞɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɚɯ, ɝɞɟ ɜɨɡɦɨɠɧɵ ɡɚɫɨɪɟɧɢɹ, ɭɫɬɚɧɨɜɥɟɧɵ 

ɩɪɨɱɢɫɬɤɢ. ȼɵɬɹɠɧɚɹ ɱɚɫɬɶ ɫɬɨɹɤɚ ɜɵɜɟɞɟɧɚ ɧɚ ɤɪɵɲɭ ɧɚ 0,3ɦ. 

 

2.3.2 Ɋɚɫɱɟɬ ɫɢɫɬɟɦɵ ɤɚɧɚɥɢɡɚɰɢɢ 

Ɋɚɫɱɟɬɧɵɟ ɪɚɫɯɨɞɵ ɜ ɫɢɫɬɟɦɟ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɚɦ: 

ɉɪɢ ɫɥq tot /8  
totS qq                                                                      (2.29) 

ɉɪɢ ɫɥqtot /8    
StotS qqq max,0                                                       (2.30) 

ɝɞɟ totq – ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɜ ɫɢɫɬɟɦɟ ɨɛɳɟɝɨ (ɯɨɥɨɞɧɨɝɨ ɢ ɝɨɪɹɱɟɝɨ) 

ɜɨɞɨɫɧɚɛɠɟɧɢɹ, 

       
Sq max,0  – ɪɚɫɯɨɞ ɫɬɨɱɧɵɯ ɜɨɞ ɩɪɢɛɨɪɨɦ ɫ ɧɚɢɛɨɥɶɲɢɦ ɜɨɞɨɨɬɜɟɞɟɧɢɟɦ, 

ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ [1]. 

ɋɟɤɭɧɞɧɵɣ ɪɚɫɯɨɞ ɩɪɢɧɢɦɚɟɬɫɹ 

 ɫɥqqq StotS /59,66,12,3max,0 
 

ɑɚɫɨɜɵɟ ɢ ɫɭɬɨɱɧɵɟ ɪɚɫɯɨɞɵ ɜ ɫɢɫɬɟɦɟ ɤɚɧɚɥɢɡɚɰɢɢ ɪɚɜɧɵ ɪɚɫɯɨɞɚɦ ɜ 

ɫɢɫɬɟɦɟ ɜɨɞɨɫɧɚɛɠɟɧɢɹ 

ɱɦqs
hr /16 3 ɫɭɬɦqS

hru /100 3
, 

 

ɉɪɨɜɟɪɤɚ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɫɬɨɹɤɚ 



 

 
 

Ɋɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɭ ɨɫɧɨɜɚɧɢɹ ɫɬɨɹɤɚ ɜɵɱɢɫɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ (2.29) 

ɩɪɢ ɱɢɫɥɟ ɩɪɢɛɨɪɨɜ, ɩɪɢɫɨɟɞɢɧɟɧɧɵɯ ɤ ɫɬɨɹɤɭ N = 64 01.0sP ,  

ɫɥqtot /2,0 , 

ɫɥq S /6,10   

64.001.064 ss PN  

459,0  

ɫɥq s /059,26.1256.02.05   

Ⱦɨɩɭɫɬɢɦɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɫɬɨɹɤ d=110  ɪɚɜɟɧ 3,2 ɥ/ɫ ɩɪɢ ɭɝɥɟ 

ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɨɬɜɨɞɧɨɣ ɥɢɧɢɢ 90. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɢɧɹɬɵɣ ɞɢɚɦɟɬɪ 

ɫɬɨɹɤɚ ɩɨɞɯɨɞɢɬ, ɬɚɤ ɤɚɤ 3.2ɥ/ɫ>1.856 ɥ/ɫ. 

Ⱦɥɹ ɭɱɚɫɬɤɚ 1-2: ɱɢɫɥɨ ɨɛɫɥɭɠɢɜɚɟɦɵɯ ɫɚɧɢɬɚɪɧɨ ɬɟɯɧɢɱɟɫɤɢɯ 

ɭɫɬɪɨɣɫɬɜ N = 444, ɩɪɢ ɜɟɪɨɹɬɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ P = 0.01049 ɩɨɥɭɱɚɟɦ 

ɩɪɨɢɡɜɟɞɟɧɢɟ PN =4,65, ɩɨ ɬɚɛɥɢɰɚɦ ɧɚɯɨɞɢɦ =2,421; ɞɚɥɟɟ ɪɚɫɯɨɞ ɧɚ 

ɭɱɚɫɬɤɟ ɛɭɞɟɬ ɜɵɱɢɫɥɟɧ ɤɚɤ: ɫɥqqq stots /021,46.12.0421,255 0   , 

ɞɚɥɟɟ ɧɚɡɧɚɱɚɟɦ ɧɚɩɨɥɧɟɧɢɟ (H/d)  ɢ ɫɤɨɪɨɫɬɶ (V) ɞɜɢɠɟɧɢɹ ɠɢɞɤɨɫɬɢ ɬɚɤɢɦ 

ɨɛɪɚɡɨɦ ɱɬɨɛɵ ɛɵɥɨ ɜɵɩɨɥɧɟɧɨ ɭɫɥɨɜɢɟ: K
d

H
V  , ɝɞɟ Ʉ = 0.5; ɩɪɢ ɷɬɨɦ 

ɫɤɨɪɨɫɬɶ ɞɨɥɠɧɵ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 0.7ɦ/ɫ, ɚ ɧɚɩɨɥɧɟɧɢɟ ɧɟ ɦɟɧɟɟ 0.3. Ⱦɚɥɟɟ ɩɨ 

ɧɨɦɨɝɪɚɦɦɟ ɞɥɹ ɪɚɫɱɟɬɚ ɤɚɧɚɥɢɡɚɰɢɨɧɧɵɯ ɬɪɭɛ ɧɚɯɨɞɢɦ ɭɤɥɨɧ i = 0.02, 

ɭɦɧɨɠɚɹ ɭɤɥɨɧ ɧɚ ɞɥɢɧɭ ɭɱɚɫɬɤɚ ɧɚɯɨɞɢɦ ɩɟɪɟɩɚɞ ɜɵɫɨɬ ɦɟɠɞɭ ɧɚɱɚɥɨɦ ɢ 

ɤɨɧɰɨɦ ɭɱɚɫɬɤɚ: z = l ∙ i = 1 ∙ 0.02 = 0.02. 

Ɂɚɞɚɜɚɹɫɶ ɨɬɦɟɬɤɨɣ ɜɵɫɨɬɵ ɜ  ɧɚɱɚɥɟ ɭɱɚɫɬɤɚ, ɧɚɯɨɞɢɦ ɨɬɦɟɬɤɭ ɜɵɫɨɬɵ 

ɜ ɤɨɧɰɟ. Ƚɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɜɵɩɭɫɤɚ 0,8 ɦ ɨɬ ɧɚɬɭɪɧɨɣ ɨɬɦɟɬɤɢ ɡɟɦɥɢ. 

ɉɪɟɞɭɫɦɨɬɪɟɧɚ ɬɟɩɥɨɢɡɨɥɹɰɢɹ ɜɵɩɭɫɤɨɜ: ɫɩɟɰɢɚɥɶɧɵɟ ɩɟɧɨɩɥɚɫɬɨɜɵɟ 



 

 
 

ɧɚɤɥɚɞɤɢ, ɜɵɩɨɥɧɟɧɧɵɟ ɞɥɹ ɬɪɭɛɵ Ø 110 ɦɦ ɢ ɩɨɜɟɪɯ ɧɚɤɥɚɞɨɤ - ɥɢɫɬɨɜɚɹ 

ɨɰɢɧɤɨɜɚɧɧɚɹ ɫɬɚɥɶ ɬɨɥɳɢɧɨɣ 0,5 ɦɦ. 

Ɋɚɫɱɟɬ ɨɫɬɚɥɶɧɵɯ ɜɵɩɭɫɤɨɜ ɞɜɨɪɨɜɨɣ ɫɟɬɢ ɨɬ ɧɚɢɛɨɥɟɟ ɭɞɚɥɟɧɧɨɣ 

ɬɨɱɤɢ ɞɨ ɤɨɥɨɞɰɚ ɝɨɪɨɞɫɤɨɣ ɫɟɬɢ ȽɄɄ ɩɪɢɜɟɞɟɧ ɜ ɬɚɛɥɢɰɟ 10 



 

 
 

Ɍɚɛɥɢɰɚ 10 – Ɋɚɫɱɟɬ ɚɛɫɨɥɸɬɧɵɯ ɨɬɦɟɬɨɤ ɥɨɬɤɨɜ ɤɚɧɚɥɢɡɚɰɢɢ 

ɍɱɚɫɬɨɤ L, ɦ  N P N*P α qs, d, ɦɦ H/d V, ɦ/ɫ V*Ö (H/d) i z, ɦ Ⱥɛɫ.ɨɬɦ.ɥɨɬɤɚ,ɦ 
1-2 20 444 0,010495 4,659688 2,421 5,2315 150 0,35 0,96 0,567944 0,02 0,4  0,450 0,05 
2-3 1,8 128 0,010495 1,343333 1,144 3,316 150 0,3 0,89 0,487473 0,02 0,036 0,05 0,014 
4-5 6 16 0,010495 0,167917 0,41 2,215 150 0,2 0,7 0,31305 0,02 0,12 -0,813 -0,80 
3-4 9,6 128 0,010495 1,343333 1,144 3,316 150 0,3 0,89 0,487473 0,02 0,192 0,014 -0,813 
ȼɵɩɭɫɤ - 
ɤɤ1 6,5 588 0,010495 6,170938 2,956 6,034 150 0,4 1,03 0,651429 0,02 0,13 -0,865 -1,020 
1'-2' 20 444 0,010495 4,659688 2,421 5,2315 150 0,35 0,96 0,567944 0,02 0,4 -0,450 -0,850 
2'-6' 7,6 2 0,010495 0,02099 0,215 1,9225 150 0,2 0,7 0,31305 0,02 0,152 -1,1 -0,948 
6'-7' 4,4 2 0,010495 0,02099 0,215 1,9225 150 0,2 0,7 0,31305 0,02 0,088 -0,948 -0,86 
7'-8' 6,1 2 0,010495 0,02099 0,215 1,9225 150 0,2 0,7 0,31305 0,02 0,122 -0,86 -0,748 
2'-3' 1,8 128 0,010495 1,343333 1,144 3,316 150 0,3 0,89 0,487473 0,02 0,036 -0,85 -0,814 
2'-4' 1,2 574 0,010495 6,02401 2,891 5,9365 150 0,37 0,99 0,602193 0,02 0,024 -0,814 -0,79 
4'-5' 3 574 0,010495 6,02401 2,891 5,9365 150 0,37 0,99 0,602193 0,02 0,06 -0,79 -0,71 
5'-9' 5,7 574 0,010495 6,02401 2,891 5,9365 150 0,37 0,99 0,602193 0,02 0,114 -0,71 -0,824 
9'-10 9,2 580 0,010495 6,086979 2,891 5,9365 150 0,37 0,99 0,602193 0,02 0,184 -0,824 -1,008 
ɜɵɩɭɫɤ - 
ɤɤ2 6,5 580 0,010495 6,086979 2,891 5,9365 150 0,37 0,99 0,602193 0,02 0,13 -1,664 -1,794 
ɤɤ1-ɤɤ2 38,7 1024 0,010495 10,74667 4,361 8,1415 150 0,45 1,09 0,731194 0,02 0,774 -1,02 -1,794 
ɤɤ2-ɉɄ 16,4 1024 0,010495 10,74667 4,361 8,1415 150 0,45 1,09 0,731194 0,02 0,328 -1,794 -2,328 
ɉɄ-ɄɄ 30,9 1024 0,010495 10,74667 4,361 8,1415 150 0,45 1,09 0,731194 0,02 0,618 -2,328 -2,946 
ɄɄ-ȽɄɄ 13,3 1024 0,010495 10,74667 4,361 8,1415 150 0,45 1,09 0,731194 0,02 0,266 -2,946 -3,212 



 

 
 

2.3.3 Ɋɚɫɱɟɬ ɫɢɫɬɟɦɵ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɞɨɫɬɨɤɚ. 

ȼɧɭɬɪɟɧɧɹɹ ɜɨɞɨɫɬɨɱɧɚɹ ɫɢɫɬɟɦɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɰɟɥɵɣ ɤɨɦɩɥɟɤɫ 

ɷɥɟɦɟɧɬɨɜ, ɜɵɩɨɥɧɹɸɳɢɯ ɨɩɪɟɞɟɥɟɧɧɭɸ ɮɭɧɤɰɢɸ. ȼɫɹ ɤɨɧɫɬɪɭɤɰɢɹ 

ɪɚɛɨɬɚɟɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: ɜɨɞɚ ɫɬɟɤɚɟɬ ɜ ɠɟɥɨɛɚ, ɱɟɪɟɡ ɤɨɬɨɪɵɟ ɨɧɚ 

ɩɨɩɚɞɚɟɬ ɩɪɹɦɢɤɨɦ ɜ ɜɨɪɨɧɤɢ. ɉɪɚɜɢɥɶɧɵɣ ɪɚɫɱɟɬ ɜɨɞɨɫɬɨɤɚ ɧɟɜɨɡɦɨɠɟɧ ɛɟɡ 

ɞɚɧɧɵɯ ɨ ɜɨɪɨɧɤɚɯ, ɤɨɬɨɪɵɟ ɫɱɢɬɚɸɬɫɹ ɜɚɠɧɵɦ ɡɜɟɧɨɦ ɜɫɟɣ ɤɨɧɫɬɪɭɤɰɢɢ. 

ȼɨɞɨɫɬɨɱɧɚɹ ɫɢɫɬɟɦɚ ɧɟɨɛɯɨɞɢɦɚ ɧɟ ɬɨɥɶɤɨ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɤɨɦɮɨɪɬɚ 

ɠɢɡɧɢ, ɧɨ ɢ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɢ ɩɪɨɱɧɨɫɬɢ ɡɞɚɧɢɹ, ɡɚɳɢɬɵ ɟɝɨ 

ɮɭɧɞɚɦɟɧɬɚ ɨɬ ɩɨɞɬɨɩɥɟɧɢɹ. ȼ ɨɩɪɟɞɟɥɟɧɧɵɯ ɭɫɥɨɜɢɹɯ, ɫɥɢɜɵ ɦɨɝɭɬ ɧɟ 

ɭɫɬɚɧɚɜɥɢɜɚɬɶɫɹ, ɤ ɩɪɢɦɟɪɭ, ɨɧɢ ɧɟ ɧɭɠɧɵ, ɟɫɥɢ ɞɨɦ ɫɨɨɪɭɠɟɧ ɫ ɲɢɪɨɤɨɣ 

ɧɢɡɤɨɣ ɤɪɵɲɟɣ, ɭ ɡɞɚɧɢɹ ɨɬɥɢɱɧɚɹ ɞɪɟɧɚɠɧɚɹ ɫɢɫɬɟɦɚ ɭ ɮɭɧɞɚɦɟɧɬɚ, 

ɫɬɪɨɟɧɢɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɚɤ ɩɨɞɫɨɛɧɨɟ ɩɨɦɟɳɟɧɢɟ Ɉɫɧɨɜɧɵɦ ɭɫɥɨɜɢɟɦ 

ɭɫɩɟɲɧɨɣ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ ɜɧɭɬɪɟɧɧɢɯ ɜɨɞɨɫɬɨɤɨɜ ɹɜɥɹɟɬɫɹ ɨɛɟɫɩɟɱɟɧɢɟ 

ɩɨɥɨɠɢɬɟɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ ɜɧɭɬɪɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ,ɪɚɫɩɨɥɨɠɟɧɧɵɯ 

ɜɨ ɜɧɭɬɪɟɧɧɢɯ ɩɨɦɟɳɟɧɢɹɯ ɡɞɚɧɢɹ. ɉɪɢ ɨɬɪɢɰɚɬɟɥɶɧɵɯ ɬɟɦɩɟɪɚɬɭɪɚɯ ɜ 

ɩɨɦɟɳɟɧɢɹɯ ɡɞɚɧɢɹ ɬɪɟɛɭɟɬɫɹ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɢɫɤɭɫɫɬɜɟɧɧɵɣ ɨɛɨɝɪɟɜ 

ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɢɫɩɨɥɶɡɭɹ ɞɥɹ ɷɬɨɣ ɰɟɥɢ ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ ɢɥɢ ɝɨɪɹɱɟɝɨ 

ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢɥɢ ɷɥɟɤɬɪɨɨɛɨɝɪɟɜ. 

ɋɢɫɬɟɦɚ ɜɨɞɨɫɬɨɤɚ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɬɶ ɭɞɚɥɟɧɢɟ ɜɨɞɵ ɫ ɤɪɨɜɟɥɶɧɨɝɨ 

ɩɨɤɪɵɬɢɹ, ɧɟɜɡɢɪɚɹ ɧɚ ɨɬɤɥɨɧɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɜ «+» ɢɥɢ «-» ɨɬ 0ºɋ. 

Ɂɚɩɪɟɳɟɧɨ ɪɚɡɦɟɳɟɧɢɟ ɜɨɞɨɩɪɢɟɦɧɵɯ ɜɨɪɨɧɨɤ ɪɹɞɨɦ ɫ ɧɚɪɭɠɧɵɦɢ ɫɬɟɧɚɦɢ, 

ɬɚɤ ɤɚɤ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɤɨɦɦɭɧɢɤɚɰɢɢ ɩɪɨɫɬɨ ɡɚɦɟɪɡɚɸɬ ɜ ɡɢɦɧɟɟ ɜɪɟɦɹ. Ʉɚɤ 

ɩɪɚɜɢɥɨ, ɜɨɞɨɩɪɢɟɦɧɵɟ ɜɨɪɨɧɤɢ ɢ ɫɬɨɹɤɢ ɪɚɡɦɟɳɚɸɬ ɜ ɩɪɨɞɨɥɶɧɨɦ 

ɧɚɩɪɚɜɥɟɧɢɢ ɤɪɵɲɢ. 

ȼɨɪɨɧɤɚ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɞɨɫɬɨɤɚ – ɤɨɦɩɨɧɟɧɬ ɤɨɧɫɬɪɭɤɰɢɢ, ɜ ɤɨɬɨɪɭɸ 

ɫɥɢɜɚɟɬɫɹ ɜɨɞɚ, ɩɨɩɚɜɲɚɹ ɜ ɜɟɪɯɧɸɸ ɱɚɫɬɶ ɜɨɞɨɫɛɨɪɚ. ɗɥɟɦɟɧɬ ɪɚɫɩɨɥɨɠɟɧ 

ɩɪɨɞɨɥɶɧɨ ɨɫɢ ɤɪɨɜɥɢ ɜ ɧɢɠɧɟɣ ɬɨɱɤɟ ɤɪɵɲɢ, ɤɨɬɨɪɚɹ ɝɟɪɦɟɬɢɱɧɨ ɫɨɟɞɢɧɟɧɚ 

ɫ ɜɨɞɨɫɬɨɱɧɨɣ ɬɪɭɛɨɣ. Ɉɫɧɨɜɧɚɹ ɰɟɥɶ ɤɨɦɩɨɧɟɧɬɚ – ɭɫɬɪɚɧɟɧɢɟ ɜɨɞɵ ɫ 



 

 
 

ɤɪɨɜɥɢ. ȼɨɪɨɧɤɢ ɛɵɜɚɸɬ ɞɜɭɯ ɜɢɞɨɜ: ɩɥɨɫɤɢɟ ɢ ɜ ɜɢɞɟ ɤɨɥɩɚɤɚ. ɉɟɪɜɵɟ 

ɩɪɢɦɟɧɹɸɬɫɹ ɧɚ ɪɨɜɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ, ɩɨɫɥɟɞɧɢɟ – ɧɚ ɤɪɨɜɥɹɯ ɫɨ ɫɤɚɬɨɦ. 

ȼɧɭɬɪɟɧɧɢɟ ɜɨɞɨɫɬɨɤɢ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɫɚɦɨɫɬɨɹɬɟɥɶɧɭɸ ɫɢɫɬɟɦɭ, 

ɧɟ ɫɜɹɡɚɧɧɭɸ ɫ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɛɵɬɨɜɨɣ ɢɥɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɤɚɧɚɥɢɡɚɰɢɟɣ. 

Ɉɛɳɢɣ ɜɢɞ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɞɨɫɬɨɤɚ ɢ ɫɯɟɦɚ ɜɨɞɨɫɬɨɱɧɨɣ ɜɨɪɨɧɤɢ 

ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ  

 

Ɋɢɫɭɧɨɤ 3 – Ɉɛɳɢɣ ɜɢɞ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɞɨɫɬɨɤɚ ɢ ɫɯɟɦɚ ɜɨɞɨɫɬɨɱɧɨɣ 

ɜɨɪɨɧɤɢ 

ɋɬɨɹɤɢ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɜ ɨɬɚɩɥɢɜɚɟɦɵɯ ɩɨɦɟɳɟɧɢɹɯ ɨɤɨɥɨ ɜɧɭɬɪɟɧɧɢɯ 

ɫɬɟɧ ɢɥɢ ɤɨɥɨɧɧ. ȼ ɠɢɥɵɯ ɡɞɚɧɢɹɯ ɜɨɞɨɫɬɨɱɧɵɟ ɫɬɨɹɤɢ ɩɪɨɤɥɚɞɵɜɚɸɬɫɹ ɜ 

ɥɟɫɬɧɢɱɧɵɯ ɤɥɟɬɤɚɯ ɭ ɫɬɟɧ, ɧɟ ɫɦɟɠɧɵɯ ɫ ɠɢɥɵɦɢ ɤɨɦɧɚɬɚɦɢ; ɜ 

ɨɛɳɟɫɬɜɟɧɧɵɯ ɡɞɚɧɢɹɯ ɬɚɤɠɟ ɜ ɤɨɪɢɞɨɪɚɯ, ɩɨɞɫɨɛɧɵɯ ɩɨɦɟɳɟɧɢɹɯ.Ɏɪɚɝɦɟɧɬ 

ɫɢɫɬɟɦɵ ɫɬɨɹɤɚ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ  



 

 
 

 

         Ɋɢɫɭɧɨɤ 4 – Ɏɪɚɝɦɟɧɬ ɫɢɫɬɟɦɵ ɜɨɞɨɫɬɨɤɨɜ 

Ɉɩɪɟɞɟɥɹɟɦ ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɨɞɧɭ ɜɨɪɨɧɤɭ:           =                     ,                                                                        

ɝɞɟ F= ɜɨɞɨɫɛɨɪɧɚɹ ɩɥɨɳɚɞɶ. 

q=ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɞɨɠɞɹ, ɥ/ɫ ɧɚ 1ɝɚ, ɞɥɹ ɞɚɧɧɨɣ ɦɟɫɬɧɨɫɬɢ 

ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶɸ 20ɦɢɧ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɋɉ 30.13330.2012. 

          Ⱦɥɹ Ʉɪɚɫɧɨɹɪɫɤɚ 70 ɥ/ɫ. 

ɉɨ ɬɚɛɥ. 10  ɋɉ 30.13330.2012 ɩɨɞɛɢɪɚɟɦ ɞɢɚɦɟɬɪ ɫɬɨɹɤɚ. ɋɨɝɥɚɫɧɨ 

ɷɬɨɣ ɬɚɛɥɢɰɟ ɩɨɞɯɨɞɢɬ ɞɢɚɦɟɬɪ 110 ɦɦ ɞɥɹ ɩɨɥɢɷɬɢɥɟɧɨɜɵɯ ɬɪɭɛ ɜɵɫɨɤɨɝɨ 

ɞɚɜɥɟɧɢɹ.  

ɋɨɝɥɚɫɧɨ ɋɉ 30.13330.2012 ɨɬɜɨɞɧɵɟ ɬɪɭɛɨɩɪɨɜɨɞɵ ɧɚ ɱɟɪɞɚɤɟ 

ɩɪɨɤɥɚɞɵɜɚɟɦ ɫ ɭɤɥɨɧɨɦ 0,01. 

Ɇɚɤɫɢɦɚɥɶɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɜɨɞɨɫɬɨɱɧɵɦɢ ɜɨɪɨɧɤɚɦɢ ɩɪɢ ɥɸɛɵɯ 

ɜɢɞɚɯ ɤɪɨɜɥɢ ɧɟ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ 48ɦ. 

Ⱦɥɹ ɨɬɜɨɞɚ ɞɨɠɞɟɜɵɯ ɢ ɬɚɥɵɯ ɜɨɞ ɫ ɤɪɨɜɥɢ ɡɞɚɧɢɹ ɩɪɟɞɭɫɦɨɬɪɟɧɚ 

ɫɢɫɬɟɦɚ ɜɧɭɬɪɟɧɧɢɯ ɜɨɞɨɫɬɨɤɨɜ ɫ ɨɬɤɪɵɬɵɦ ɜɵɩɭɫɤɨɦ ɜ ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɵɣ 

ɥɨɬɨɤ 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 ɫɬɚɥɶɧɵɯ 

ɷɥ.ɫɜɚɪɧɵɯ ɬɪɭɛ ɩɨ ȽɈɋɌ 10740-91 ɫ ɜɧɭɬɪɟɧɧɟɣ ɢ ɧɚɪɭɠɧɨɣ 

ɚɧɬɢɤɨɪɪɨɡɢɣɧɨɣ ɢɡɨɥɹɰɢɟɣ. 

ɋɨɝɥɚɫɧɨ ɩ.18. ɋɉ 30.13330.2012 ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɭɫɥɨɜɢɟ: 

 

                           
 

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

Ɇɚɤɫɢɦɚɥɶɧɵɣ (ɤɪɢɬɢɱɟɫɤɢɣ) ɪɚɫɯɨɞ ɤɨɬɨɪɵɣ ɩɪɨɩɭɫɤɚɟɬ ɜɨɞɨɫɬɨɱɧɚɹ 

ɫɢɫɬɟɦɚ ɛɟɡ ɩɨɜɵɲɟɧɢɹ ɭɪɨɜɧɹ ɜɨɞɵ ɧɚɞ ɜɨɪɨɧɤɨɣ ɩɪɢ ɧɚɩɨɪɧɨɦ ɪɟɠɢɦɟ 

ɫɥɟɞɭɟɬ ɜɵɱɢɫɥɹɬɶ ɩɨ ɮɨɪɦɭɥɟ 

 

,
2 


Qrli

H
Q

ɦ
ɤɪ 

                                                                   (2.31)
 

 

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, (ɦ·ɫ2)/ɥ2, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɞɢɚɦɟɬɪɚ 

ɭɫɥɨɜɧɨɝɨ ɩɪɨɯɨɞɚ; 

 − ɫɭɦɦɚ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɦɟɫɬɧɵɯ ɫɨɩɪɨɬɢɜɥɟɧɢɣ. 

 



 

 
 

                                                                       ɥ/ɫ, 

                                                                      ɥ/ɫ, 

                                                                       ɥ/ɫ 

                                                                      ɥ/ɫ, 



 

 
 

Ɋɢɫɭɧɨɤ  5 – Ⱥɤɫɨɧɨɦɟɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ Ʉ2



 

 
 

 

Ʉɨɧɫɬɪɭɤɰɢɹ ɜɨɞɨɫɬɨɱɧɨɣ ɫɢɫɬɟɦɵ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ ɩɪɢ 

ɦɢɧɢɦɚɥɶɧɵɯ 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 ɨɬɧɨɲɟɧɢɸ ɤ ɤɚɠɞɨɣ ɜɨɪɨɧɤɟ. 

ɉɨɫɤɨɥɶɤɭ Qɪɚɫɱ≤Qɤɪ, ɬɨ ɪɚɫɱɟɬ ɜɵɩɨɥɧɟɧ ɜɟɪɧɨ. 

                      

 

 

 



 

 
 

ɁȺɄɅɘЧȿɇɂȿ 

 

 ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɵɩɨɥɧɟɧɢɹ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ ɩɨ ɬɟɦɟ 

«Ɋɟɤɨɧɫɬɪɭɤɰɢɹ ɫɢɫɬɟɦ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢ ɜɨɞɨɨɬɜɟɞɟɧɢɹ ɤɨɪɩɭɫɚ ɝɨɫɬɢɧɢɰɵ» 

ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɨɬɜɟɬɵ ɨ ɫɪɟɞɧɢɯ ɫɭɬɨɱɧɵɯ ɪɚɫɯɨɞɚɯ ɜɨɞɵ ɡɞɚɧɢɟɦ, ɚ ɬɚɤɠɟ 

ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɭɫɬɚɧɨɜɤɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɧɚɩɨɪɚ ɜ ɫɢɫɬɟɦɟ 

ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɩɨɞɨɛɪɚɧɵ ɬɪɭɛɨɩɪɨɜɨɞɵ, ɡɚɩɨɪɧɚɹ ɢ ɪɟɝɭɥɢɪɭɸɳɚɹ 

ɚɪɦɚɬɭɪɚ. 

ɉɪɨɢɡɜɟɞɟɧ ɚɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɟɣ ɫɢɫɬɟɦɵ, ɩɨɞɨɛɪɚɧɵ ɜɚɪɢɚɧɬɵ 

ɪɟɲɟɧɢɹ ɫɭɳɟɫɬɜɭɸɳɢɯ ɩɪɨɛɥɟɦ, ɫ ɩɨɦɨɳɶɸ ɫɬɚɧɞɚɪɬɧɵɯ ɚɥɝɨɪɢɬɦɨɜ ɢ ɜ 

ɫɢɫɬɟɦɟ Valtek, ɛɵɥ ɩɪɨɢɡɜɟɞɟɧ ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɜɧɭɬɪɟɧɧɢɯ ɫɢɫɬɟɦ 

ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢ ɜɨɞɨɨɬɜɟɞɟɧɢɹ ɤɨɪɩɭɫɚ, ɩɨɞɨɛɪɚɧɵ ɩɨɜɵɫɢɬɟɥɶɧɵɟ 

ɭɫɬɚɧɨɜɤɢ.  

Ɂɚɦɟɧɚ ɫɬɚɪɵɯ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɬɪɭɛ ɧɚ ɧɨɜɵɟ ɩɨɥɢɩɪɨɩɢɥɟɧɨɜɵɟ ɞɚɟɬ 

ɡɧɚɱɢɬɟɥɶɧɨɟ ɫɧɢɠɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɧɚ ɜɫɟɦ ɩɪɨɬɹɠɟɧɢɢ ɬɪɭɛɨɩɪɨɜɨɞɚ, 

ɬɚɤɠɟ ɩɪɨɢɡɜɟɞɟɧɚ ɢɡɨɥɹɰɢɹ ɬɪɭɛɨɩɪɨɜɨɞɚ ɫɨɜɪɟɦɟɧɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ. 
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ɭɫɬɚɧɨɜɤɚ / ɋ.ɋ.ȿɝɨɪɨɜ, Ɇ.Ȼ. Ɇɚɡɨ, ɂ.Ƚ.ɓɟɪɛɚɤɨɜ; №96112751/03 

ɡɚɹɜɥ.26.06.1996ɝ.,ɨɩɭɛɥ.20.06.1997ɝ. 

15 ɉɚɬ.12541Ⱥ1 ɊɎ, ɉɪɢɫɩɨɫɨɛɥɟɧɢɟ ɤ ɜɨɞɨɩɪɨɜɨɞɧɨɦɭ ɤɪɚɧɭ ɞɥɹ ɩɢɬɶɹ 

ɜɨɞɵ/ ɇ.Ʌ.Ʉɜɚɲɢɧ; № ȿ 03ȼ9/20, ȼ05ȼ17/08, ȿ03ɋ1/02, F 16Ʉ31/60 

ɡɚɹɜɥ.19.12.1988ɝ., ɨɩɭɛɥ. 31.12.1989ɝ. 

16 ɋɇɢɉ 2.04.01-85* ȼɧɭɬɪɟɧɧɢɣ ɜɨɞɨɩɪɨɜɨɞ ɢ ɤɚɧɚɥɢɡɚɰɢɹ ɡɞɚɧɢɣ; 

17 www.rockwool.ru 

18 www.grundfos.ru 

19 ȽɈɋɌ 6942-98 Ɍɪɭɛɵ ɱɭɝɭɧɧɵɟ ɤɚɧɚɥɢɡɚɰɢɨɧɧɵɟ ɢ ɮɚɫɨɧɧɵɟ ɱɚɫɬɢ ɤ 

ɧɢɦ 

20 ȽɈɋɌ 18599-2001 Ɍɪɭɛɵ ɧɚɩɨɪɧɵɟ ɢɡ ɩɨɥɢɷɬɢɥɟɧɚ 

21 ɋɉ 40-107-2003 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ, ɦɨɧɬɚɠ ɢ ɷɤɫɩɥɭɚɬɚɰɢɹ ɫɢɫɬɟɦ 

ɜɧɭɬɪɟɧɧɟɣ ɤɚɧɚɥɢɡɚɰɢɢ ɢɡ ɩɨɥɢɩɪɨɩɢɥɟɧɨɜɵɯ ɬɪɭɛ 

22 ɋɉ 32.13330.2012 Ʉɚɧɚɥɢɡɚɰɢɹ. ɇɚɪɭɠɧɵɟ ɫɟɬɢ ɢ ɫɨɨɪɭɠɟɧɢɹ 

23 ɋɉ 31.13330.2012 ȼɨɞɨɫɧɚɛɠɟɧɢɟ. ɇɚɪɭɠɧɵɟ ɫɟɬɢ ɢ ɫɨɨɪɭɠɟɧɢɹ 

24 ɋɉ 32.73.13330.2012 ȼɧɭɬɪɟɧɧɢɟ ɫɚɧɢɬɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ 

25 ɋɉ 31.13330.2012 ɇɚɪɭɠɧɵɟ ɫɟɬɢ ɢ ɫɨɨɪɭɠɟɧɢɹ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢ 

ɤɚɧɚɥɢɡɚɰɢɢ 

http://www.rockwool.ru/
http://www.grundfos.ru/


 

 
 

26 ɋɉ 42.13330.2011 Ƚɪɚɞɨɫɬɪɨɢɬɟɥɶɫɬɜɨ. ɉɥɚɧɢɪɨɜɤɚ ɢ ɡɚɫɬɪɨɣɤɚ 

ɝɨɪɨɞɫɤɢɯ ɢ ɫɟɥɶɫɤɢɯ ɩɨɫɟɥɟɧɢɣ 

27 ɋɉ 124.13330.2012 Ɍɟɩɥɨɜɵɟ ɫɟɬɢ 

28 ɋɉ 131.13330. 2012 ɋɬɪɨɢɬɟɥɶɧɚɹ ɤɥɢɦɚɬɨɥɨɝɢɹ 

29 ɋɉ 40-102-2000 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɢ ɦɨɧɬɚɠ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɫɢɫɬɟɦ 

ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢ ɤɚɧɚɥɢɡɚɰɢɢ ɢɡ ɩɨɥɢɦɟɪɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ 

30 ɋɉ 41-107-2004 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɢ ɦɨɧɬɚɠ ɩɨɞɡɟɦɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ 

ɝɨɪɹɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢɡ ɬɪɭɛ ɢɡ ɫɲɢɬɨɝɨ ɩɨɥɢɷɬɢɥɟɧɚ ɫ ɬɟɩɥɨɜɨɣ 

ɢɡɨɥɹɰɢɟɣ ɢɡ ɩɟɧɨɩɨɥɢɭɪɟɬɚɧɚ ɜ ɩɨɥɢɷɬɢɥɟɧɨɜɨɣ ɨɛɨɥɨɱɤɟ 

31 ɋɉ 41-103-2000 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɬɟɩɥɨɜɨɣ ɢɡɨɥɹɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 

ɬɪɭɛɨɩɪɨɜɨɞɨɜ 

32 ȽɈɋɌ Ɋ 52134-2003 Ɍɪɭɛɵ ɧɚɩɨɪɧɵɟ ɢɡ ɬɟɪɦɨɩɥɚɫɬɨɜ ɢ 

ɫɨɟɞɢɧɢɬɟɥɶɧɵɟ ɞɟɬɚɥɢ ɤ ɧɢɦ ɞɥɹ ɫɢɫɬɟɦ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢ ɨɬɨɩɥɟɧɢɹ. 

Ɉɛɳɢɟ ɬɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ. 

33 ȽɈɋɌ 21.101-97 ɋɉȾɋ. Ɉɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɟɤɬɧɨɣ ɢ ɪɚɛɨɱɟɣ 

ɞɨɤɭɦɟɧɬɚɰɢɢ 

34 ȽɈɋɌ 21.204-93 ɋɉȾɋ. ɍɫɥɨɜɧɵɟ ɝɪɚɮɢɱɟɫɤɢɟ ɨɛɨɡɧɚɱɟɧɢɹ ɢ 

ɢɡɨɛɪɚɠɟɧɢɹ ɷɥɟɦɟɧɬɨɜ ɝɟɧɟɪɚɥɶɧɵɯ ɩɥɚɧɨɜ ɢ ɫɨɨɪɭɠɟɧɢɣ ɬɪɚɧɫɩɨɪɬɚ 

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

ɬɟɯɧɢɱɟɫɤɢɯ ɫɢɫɬɟɦ 

36 ȽɈɋɌ 21.206-93 ɋɉȾɋ. ɍɫɥɨɜɧɵɟ ɨɛɨɡɧɚɱɟɧɢɹ ɬɪɭɛɨɩɪɨɜɨɞɨɜ 

37 ȽɈɋɌ 21.508-93 ɋɉȾɋ. ɉɪɚɜɢɥɚ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɱɟɣ ɞɨɤɭɦɟɧɬɚɰɢɢ 

ɝɟɧɟɪɚɥɶɧɵɯ ɩɥɚɧɨɜ ɩɪɟɞɩɪɢɹɬɢɣ, ɫɨɨɪɭɠɟɧɢɣ ɢ ɠɢɥɢɳɧɨ-ɝɪɚɠɞɚɧɫɤɢɯ 

ɨɛɴɟɤɬɨɜ 

38 3ȽɈɋɌ 21.601-79 ɋɉȾɋ. ȼɨɞɨɩɪɨɜɨɞ ɢ ɤɚɧɚɥɢɡɚɰɢɹ. Ɋɚɛɨɱɢɟ ɱɟɪɬɟɠɢ 



 

 
 

39 ȽɈɋɌ 21.604-82 ɋɉȾɋ. ȼɨɞɨɫɧɚɛɠɟɧɢɟ ɢ ɤɚɧɚɥɢɡɚɰɢɹ. ɇɚɪɭɠɧɵɟ ɫɟɬɢ. 

Ɋɚɛɨɱɢɟ ɱɟɪɬɟɠɢ 

40 ȽɈɋɌ 18297-96 ɉɪɢɛɨɪɵ ɫɚɧɢɬɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɟ ɱɭɝɭɧɧɵɟ 

ɷɦɚɥɢɪɨɜɚɧɧɵɟ. Ɍɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 

41 ȽɈɋɌ 19681-94 Ⱥɪɦɚɬɭɪɚ ɫɚɧɢɬɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɚɹ ɜɨɞɨɪɚɡɛɨɪɧɚɹ. 

Ɉɛɳɢɟ ɬɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 

42 ȽɈɋɌ 23289-94 Ⱥɪɦɚɬɭɪɚ ɫɚɧɢɬɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɚɹ ɜɨɞɨɫɥɢɜɧɚɹ. 

Ɍɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 

43 ȽɈɋɌ 21485-94 Ȼɚɱɤɢ ɫɦɵɜɧɵɟ ɢ ɚɪɦɚɬɭɪɚ ɤ ɧɢɦ. Ɉɛɳɢɟ ɬɟɯɧɢɱɟɫɤɢɟ 

ɭɫɥɨɜɢɹ 

44 ȽɈɋɌ 23695-94 ɉɪɢɛɨɪɵ ɫɚɧɢɬɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɟ ɫɬɚɥɶɧɵɟ 

ɷɦɚɥɢɪɨɜɚɧɧɵɟ. Ɍɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 

45 ȽɈɋɌ 25809-96 ɋɦɟɫɢɬɟɥɢ ɢ ɤɪɚɧɵ ɜɨɞɨɪɚɡɛɨɪɧɵɟ. Ɍɢɩɵ ɢ ɨɫɧɨɜɧɵɟ 

ɪɚɡɦɟɪɵ 

46 ȽɈɋɌ Ɋ 50851-96 Ɇɨɣɤɢ ɢɡ ɧɟɪɠɚɜɟɸɳɟɣ ɫɬɚɥɢ. Ɍɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 

47 ɗɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɪɟɲɟɧɢɣ ɩɨ ɜɨɞɨɫɧɚɛɠɟɧɢɸ ɢ 

ɜɨɞɨɨɬɜɟɞɟɧɢɸ 
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  Примечания:

1 . Диаметры труб даны в миллиметрах, все остальные
  размеры в метрах.
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