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ɊȿɎȿɊȺɌ 

 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɧɚ ɬɟɦɭ «Ɉɬɨɩɥɟɧɢɟ ɢ ɜɟɧɬɢɥɹɰɢɹ  

ɫɬɭɞɟɧɱɟɫɤɨɣ ɫɬɨɥɨɜɨɣ ɩɨ ɭɥ. Ɇɚɟɪɱɚɤɚ ɜ ɝ. Ʉɪɚɫɧɨɹɪɫɤɟ  ɝ. Ʉɪɚɫɧɨɹɪɫɤɚ»  

ɋɨɞɟɪɠɢɬ:  54 ɫɬɪɚɧɢɰɵ,  17 ɬɚɛɥɢɰ, 35 ɮɨɪɦɭɥ, 1 ɩɪɢɥɨɠɟɧɢɟ, 5 ɥɢɫɬɨɜ 

ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ. 

ɈɌɈɉɅȿɇɂȿ, ȼȿɇɌɂɅəɐɂə, ȽɂȾɊȺȼɅɂɑȿɋɄɂɃ ɊȺɋɑȿɌ  

ȺɗɊɈȾɂɇȺɑȿɋɄɂɃ ɊȺɋɑȿɌ, ɌȿɉɅɈɌȿɏɇɂɑȿɋɄɂɃ ɊȺɋɑȿɌ, 

ɄɈɗɎɂɐɂȿɇɌɕ ɆȿɋɌɇɈȽɈ ɋɈɉɊɈɌɂȼɅȿɇɂə, ȼɈɁȾɍɏɈɈȻɆȿɇ, 

ɌȿɏɇɈɅɈȽɂə  ɆɈɇɌȺɀȺ  ɋɂɋɌȿɆ  ȼȿɇɌɂɅəɐɂɂ 

Ɉɛɴɟɤɬ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ – ɫɬɨɥɨɜɚɹ ɜ ɝ. Ʉɪɚɫɧɨɹɪɫɤɟ 

ɐɟɥɢ ɪɚɛɨɬɵ: 

- ɨɛɟɫɩɟɱɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɤɨɦɮɨɪɬɚ ɜ ɩɨɦɟɳɟɧɢɹɯ ɫɬɨɥɨɜɨɣ; 

- ɨɛɟɫɩɟɱɟɧɢɟ ɤɚɱɟɫɬɜɟɧɧɨɝɨ ɜɨɡɞɭɯɨɨɛɦɟɧɚ ɜ ɩɨɦɟɳɟɧɢɹɯ ; 

- ɪɚɫɱɟɬ ɢ ɩɨɞɛɨɪ ɜɟɧɬɢɥɹɰɢɨɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ; 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɧɵɯ ɪɚɫɱɟɬɨɜ ɛɵɥɢ ɪɚɡɪɚɛɨɬɚɧɵ ɫɯɟɦɵ ɨɬɨɩɥɟɧɢɹ 

ɢ ɜɟɧɬɢɥɹɰɢɢ ɢ ɩɪɨɢɡɜɟɞɟɧ ɩɨɞɛɨɪ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
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ȼȼȿȾȿɇɂȿ 
 

ɐɟɥɶɸ ɞɚɧɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɪɟɲɟɧɢɟ ɩɪɨɛɥɟɦ ɨɬɨɩɥɟɧɢɹ,  

ɜɟɧɬɢɥɹɰɢɢ ɫɬɨɥɨɜɨɣ , ɬ.ɟ. ɨɛɟɫɩɟɱɟɧɢɟ ɤɨɦɮɨɪɬɚ, ɷɤɨɧɨɦɢɢ ɬɟɩɥɚ ɢ 

ɬɨɩɥɢɜɚ, ɧɚɞɟɠɧɨɝɨ ɢ ɭɞɨɛɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɫɢɫɬɟɦɚɦɢ, ɝɚɪɦɨɧɢɢ 

ɜɧɟɲɧɟɝɨ ɜɢɞɚ ɢɧɠɟɧɟɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɞɢɡɚɣɧɨɦ ɩɨɦɟɳɟɧɢɣ. 

ɂɡ-ɡɚ ɩɪɢɦɟɧɟɧɢɹ ɧɨɜɵɯ ɬɟɯɧɨɥɨɝɢɣ ɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɭɫɬɚ-

ɧɨɜɤɚ ɝɟɪɦɟɬɢɱɧɵɯ ɫɬɟɤɥɨɩɚɤɟɬɨɜ ɞɥɹ ɛɨɪɶɛɵ ɫ ɬɟɩɥɨɩɨɬɟɪɹɦɢ ɱɟɪɟɡ 

ɨɝɪɚɠɞɚɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɩɪɢɜɨɞɹɬ ɤ ɬɨɦɭ, ɱɬɨ ɟɫɬɟɫɬɜɟɧɧɚɹ ɜɟɧɬɢɥɹɰɢɹ 

ɩɪɚɤɬɢɱɟɫɤɢ ɧɟɜɨɡɦɨɠɧɚ. ȼ ɦɟɫɬɚɯ ɛɨɥɶɲɨɝɨ ɫɤɨɩɥɟɧɢɹ ɥɸɞɟɣ ɷɬɚ ɩɪɨɛɥɟɦɚ 

ɫɬɨɢɬ ɜɟɫɶɦɚ ɨɫɬɪɨ. 

Ⱦɥɹ ɷɬɨɝɨ ɜ ɪɚɛɨɬɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɦ ɩɪɢɬɨɱɧɨ-ɜɵɬɹɠɧɭɸ ɜɟɧɬɢɥɹɰɢɸ ɫ 

ɦɟɯɚɧɢɱɟɫɤɢɦ ɩɨɛɭɠɞɟɧɢɟɦ ɢ ɫɢɫɬɟɦɭ ɨɬɨɩɥɟɧɢɹ ɫ ɤɨɦɩɥɟɤɫɨɦ ɬɟɩɥɨɜɨɣ 

ɚɜɬɨɦɚɬɢɤɢ, ɤɨɬɨɪɵɟ ɨɛɟɫɩɟɱɢɜɚɸɬ ɜ ɩɨɦɟɳɟɧɢɹɯ ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ ɤɨɦɮɨɪɬɚ 

ɢ ɷɧɟɪɝɨɫɛɟɪɟɠɟɧɢɹ.  

ȼ ɪɚɛɨɬɟ  ɩɪɢɦɟɧɹɟɦ ɢɧɠɟɧɟɪɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɪɨɫɫɢɣɫɤɢɯ ɢ ɡɚɪɭɛɟɠɧɵɯ 

ɮɢɪɦ. 
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1 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ  
 
1.1 ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɚɣɨɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 

Ɉɛɴɟɤɬ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ –  ɫɬɨɥɨɜɚɹ  ɜ ɝ. Ʉɪɚɫɧɨɹɪɫɤɟ.   
Ɏɚɫɚɞ ɨɪɢɟɧɬɢɪɨɜɚɧ ɧɚ ɘ. 
Ƚɟɨɝɪɚɮɢɱɟɫɤɢɣ ɩɭɧɤɬ ɟɝɨ ɪɚɫɩɨɥɨɠɟɧɢɹ – ɝ. Ʉɪɚɫɧɨɹɪɫɤ 
Ƚɟɨɝɪɚɮɢɱɟɫɤɚɹ ɲɢɪɨɬɚ 56ɨɫ.ɲ. 
ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ zɨɬ.ɩɟɪ.= 234 ɞɧɹ. 
ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ tɨɬ.ɩɟɪ. = -7,2°ɋ. 
Ɉɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɷɥɟɦɟɧɬɨɜ ɡɞɚɧɢɹ:  
Ɉɛɴɟɦ ɡɞɚɧɢɹ  10827,96 ɦ3 

ɇɚɪɭɠɧɚɹ ɫɬɟɧɚ: ɤɢɪɩɢɱ ɤɟɪɚɦɢɱɟɫɤɢɣ 
Ɉɫɬɟɤɥɟɧɢɟ – ɬɪɨɣɧɵɟ ɫɬɟɤɥɨɩɚɤɟɬɵ ɜ ɪɚɡɞɟɥɶɧɵɯ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɩɟɪɟɩɥɟɬɚ 
Ⱦɜɟɪɢ – ɞɜɨɣɧɵɟ ɫ ɬɚɦɛɭɪɨɦ 2,7*2,1 
ɂɫɬɨɱɧɢɤ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ – Ɍɗɐ 
Ɍɟɩɥɨɧɨɫɢɬɟɥɶ ɜɨɞɚ ɫ ɩɚɪɚɦɟɬɪɚɦɢ Ɍ1 / Ɍ2 =150 /70°ɋ. 
 

1.2 Ɋɚɫɱɟɬɧɵɟ ɩɚɪɚɦɟɬɪɵ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ  
 
Ɋɚɫɱɟɬɧɵɟ ɩɚɪɚɦɟɬɪɵ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɩɨ [3] ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɝɟɨɝɪɚɮɢɱɟɫɤɨɝɨ ɦɟɫɬɨɪɚɫɩɨɥɨɠɟɧɢɹ ɨɛɴɟɤɬɚ ɢ ɧɚɡɧɚɱɟɧɢɹ 
ɜɟɧɬɢɥɹɰɢɨɧɧɵɯ ɫɢɫɬɟɦ. 
 ɉɪɢ ɪɚɫɱɟɬɟ ɫɢɫɬɟɦ ɜɟɧɬɢɥɹɰɢɢ ɞɥɹ ɝɪɚɠɞɚɧɫɤɨɝɨ ɡɞɚɧɢɹ ɫɥɟɞɭɟɬ 
ɩɪɢɧɢɦɚɬɶ ɪɚɫɱɟɬɧɵɟ ɩɚɪɚɦɟɬɪɵ Ⱥ ɞɥɹ ɬёɩɥɨɝɨ ɩɟɪɢɨɞɚ ɝɨɞɚ ɢ ɩɚɪɚɦɟɬɪɵ Ȼ 
ɞɥɹ ɯɨɥɨɞɧɨɝɨ. ȼ ɩɟɪɟɯɨɞɧɵɣ ɩɟɪɢɨɞ ɝɨɞɚ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ 
ɩɪɢɧɢɦɚɟɬɫɹ +8ºɋ, ɷɧɬɚɥɶɩɢɹ +22,5 ɤȾɠ/ɤɝ. Ɋɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ ɡɚɧɨɫɢɦ ɜ 
ɬɚɛɥɢɰɭ 1. 
 
Ɍɚɛɥɢɰɚ 1 – Ɋɚɫɱɟɬɧɵɟ ɩɚɪɚɦɟɬɪɵ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ 
 
ɉɟɪɢɨɞ 
ɝɨɞɚ 

Ȼɚɪɨɦɟɬɪɢɱ
ɟɫɤɨɟ  
ɞɚɜɥɟɧɢɟ, 
 ɝɉɚ 

ɉɚɪɚɦɟɬɪɵ Ⱥ ɉɚɪɚɦɟɬɪɵ Ȼ 
Ɍɟɦɩɟɪɚɬɭ
ɪɚ, °ɋ 

ɍɞɟɥɶɧɚ
ɹ 
ɷɧɬɚɥɶɩ
ɢɹ, 
ɤȾɠ/ɤɝ 

ɋɤɨɪɨɫ
ɬɶ 
ɜɟɬɪɚ, 
ɦ/ɫ 

Ɍɟɦɩɟɪɚɬɭ
ɪɚ, °ɋ 

ɍɞɟɥɶɧɚ
ɹ 
ɷɧɬɚɥɶɩ
ɢɹ, 
ɤȾɠ/ɤɝ 

ɋɤɨɪɨɫ
ɬɶ 
ɜɟɬɪɚ, 
ɦ/ɫ 

ɏɨɥɨɞɧɵɣ  

980 

- - - -37 -37,2 1 

Ɍɟɩɥɵɣ 
22,5 49,4 1 - - - 

 
 

 
 



6 
 

1.3 Ɋɚɫɱɟɬɧɵɟ ɩɚɪɚɦɟɬɪɵ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ  
 
Ɋɚɫɱɟɬɧɵɟ ɩɚɪɚɦɟɬɪɵ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ ɞɥɹ ɤɚɮɟ ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ 

ɩɨ [3], ɬɚɛɥɢɰɚ 2. 
 

Ɍɚɛɥɢɰɚ 2 – Ɋɚɫɱɟɬɧɵɟ ɩɚɪɚɦɟɬɪɵ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ 
 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɨɦɟɳɟɧɢɹ 

ɉɟɪɢɨɞ ɝɨɞɚ Ɍɟɦɩɟɪɚɬɭɪɚ, 
°ɋ  

Ɉɬɧɨɫɢɬɟɥɶɧɚɹ 
ɜɥɚɠɧɨɫɬɶ, % 

ɉɨɞɜɢɠɧɨɫɬɶ, 
ɦ/ɫ 

Ɉɛɟɞɟɧɧɵɣ, 
ɛɚɧɤɟɬɧɵɟ ɡɚɥɵ 

ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

16 

50-60 

0,2 

Ɍɟɩɥɵɣ 25,5 
0,3 

ȼɟɫɬɢɛɸɥɶ ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

16 

50-60 
0,2 

Ɍɟɩɥɵɣ 25,5 0,3 

ȼɟɧɬ. ɤɚɦɟɪɚ ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

16 

50-60 
0,2 

Ɍɟɩɥɵɣ 25,5 0,3 

Ƚɨɪɹɱɢɣ ɰɟɯ ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

5 

50-60 
0,2 

Ɍɟɩɥɵɣ 25,5 0,3 

ɋɚɧɭɡɥɵ ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

16 

50-60 
0,2 

Ɍɟɩɥɵɣ 25,5 0,3 

ɐɟɯɢ: 
ɯɨɥɨɞɧɵɣ, 
ɨɜɨɳɧɨɣ, ɦɹɫɨ-
ɪɵɛɧɵɣ 

ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

16 

50-60 
0,2 

Ɍɟɩɥɵɣ 25,5 0,3 

Ʉɥɚɞɨɜɚɹ ɫɭɯɢɯ 
ɩɪɨɞɭɤɬɨɜ, 
ɤɥɚɞɨɜɚɹ 
ɨɜɨɳɟɣ 

ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

12 

50-60 
0,2 

Ɍɟɩɥɵɣ 25,5 0,3 

Ʉɚɛɢɧɟɬ 
ɪɭɤɨɜɨɞɢɬɟɥɹ 

ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

18 

50-60 
0,2 

Ɍɟɩɥɵɣ 25,5 0,3 
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1.4 Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ 
 
Ɉɝɪɚɠɞɚɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɡɞɚɧɢɹ ɞɨɥɠɧɵ ɢɦɟɬɶ ɪɟɝɥɚɦɟɧɬɢɪɭɟɦɵɟ 

ɧɨɪɦɚɦɢ [2] ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɩɥɨɩɟɪɟɞɚɱɟ Ro, (ɦ2°ɋ)/ȼɬ. ȼɟɥɢɱɢɧɚ Ro, 
(ɦ2°ɋ)/ȼɬ ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɨɥɳɢɧɨɣ ɩɪɢɧɹɬɨɝɨ ɜ ɤɨɧɫɬɪɭɤɰɢɢ ɨɝɪɚɠɞɟɧɢɹ 
ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɨɝɨ ɫɥɨɹ, ɜɵɛɨɪ ɤɨɬɨɪɨɣ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ 
ɬɟɩɥɨɩɟɪɟɞɚɱɢ Ʉ, ȼɬ/(ɦ2°ɋ) ɢ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɨɣ ɰɟɥɶɸ ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɨɝɨ 
ɪɚɫɱɟɬɚ. Ɋɚɫɱɟɬ ɜɟɞɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɋɇɢɉ 23-02-2003. 

ɉɪɢ ɪɚɫɱɟɬɟ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɡɞɚɧɢɹ ɫɨɝɥɚɫɧɨ [5] ɨɬɧɨɫɢ-
ɬɟɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ ɜɨɡɞɭɯɚ ɩɨɦɟɳɟɧɢɣ ɩɪɢɧɢɦɚɟɬɫɹ ɨɬ 50 ɞɨ 60% ɩɪɢ 
ɪɚɫɱɟɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ ɜ ɩɨɦɟɳɟɧɢɹɯ ɧɟ ɦɟɧɟɟ 12 ɢ ɧɟ 
ɛɨɥɟɟ 24°ɋ. Ɍɨɝɞɚ ɩɨ ɬɚɛɥɢɰɟ 1 [2] ɜɥɚɠɧɨɫɬɧɵɣ ɪɟɠɢɦ ɩɨɦɟɳɟɧɢɣ – 
ɧɨɪɦɚɥɶɧɵɣ. 

Ɂɨɧɚ ɜɥɚɠɧɨɫɬɢ ɞɥɹ ɞɚɧɧɨɝɨ ɪɚɣɨɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɨ ɩɪɢɥɨɠɟɧɢɸ 1 [2] - 
ɫɭɯɚɹ. 

ɍɫɥɨɜɢɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɜɥɚɠɧɨɫɬɧɨɝɨ ɪɟɠɢɦɚ ɩɨɦɟɳɟɧɢɣ ɢ ɡɨɧ ɜɥɚɠɧɨɫɬɢ ɪɚɣɨɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɭɫɬɚ-
ɧɚɜɥɢɜɚɟɦ ɩɨ ɩɪɢɥɨɠɟɧɢɸ 2 [2] ɞɥɹ ɝɨɪɨɞɚ Ʉɪɚɫɧɨɹɪɫɤɚ - Ⱥ, ɨɫɧɨɜɵɜɚɹɫɶ ɧɚ 
ɧɢɯ, ɧɢɠɟ ɩɪɢɜɟɞɟɧɵ ɪɚɫɱɟɬɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ 
ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. 

 
Ɍɚɛɥɢɰɚ 3 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɨɝɪɚɠɞɚɸɳɢɯ 
ɤɨɧɫɬɪɭɤɰɢɣ 
 
ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɝɪɚɠɞɟɧɢɹ 

Ɇɚɬɟɪɢɚɥ ɫɥɨɹ ρ, ɤɝ/ɦ3 λ, ȼɬ/ɦ2°ɋ δ, ɦ 

ɇɚɪɭɠɧɚɹ ɫɬɟɧɚ 1.Ʉɢɪɩɢɱ 
ɤɟɪɚɦɢɱɟɫɤɢɣ 
ɩɭɫɬɨɬɧɵɣ 
2.ɒɬɭɤɚɬɭɪɤɚ 
ɢɡɜɟɫɬɤɨɝɨ- 
ɩɟɫɱɚɧɧɚɹ 
 

 
1000 

 
1600 

 
0,47 

 
0,7 

 
1,278 

 
0,015 

 
 

ɉɟɪɟɤɪɵɬɢɟ 
ɱɟɪɞɚɱɧɨɟ 

1.ɉɥɢɬɚ 
ɠɟɥɟɡɨɛɟɬɨɧɧɚɹ  
2.Ɇɢɧɟɪɚɥɶɧɚɹ ɜɚɬɚ 
3.ɐɟɦɟɧɬɧɨ-
ɩɟɫɱɚɧɧɚɹ ɫɬɹɠɤɚ 
4.Ɋɭɛɟɪɨɢɞ ɧɚ 
ɛɢɬɭɦɧɨɣ ɨɫɧɨɜɟ 

2500 
 

125 
 

1800 
 

600 

1,92 
 

0,07 
 

0,76 
 

0,17 
 
 

0,22 
 

0,226 
 

0,05 
 

0,005 

ɉɨɥɵ 1.ɉɥɢɬɚ 
ɠɟɥɟɡɨɛɟɬɨɧɧɚɹ  

 
2500 

 
1,92 

 
0,22 
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ɉɪɢɜɟɞɟɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ 
Ro, (ɦ2°ɋ)/ȼɬ ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɧɟ ɦɟɧɟɟ ɬɪɟɛɭɟɦɵɯ ɡɧɚɱɟɧɢɣ, Rɨ

Ɍɪ, (ɦ2°ɋ)/ȼɬ 
ɨɩɪɟɞɟɥɹɟɦɵɯ ɢɫɯɨɞɹ ɢɡ ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɯ ɢ ɤɨɦɮɨɪɬɧɵɯ ɭɫɥɨɜɢɣ ɢ 
ɭɫɥɨɜɢɣ ɷɧɟɪɝɨɫɛɟɪɟɠɟɧɢɹ. 

Ƚɪɚɞɭɫɨ-ɫɭɬɤɢ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ (ȽɋɈɉ): 
 

                             ɩɟɪɨɬɩɟɪɨɬȼ zttȽɋɈɉ .. )(                                          (1.1.1) 

 
ɝɞɟ tB - ɪɚɫɱɟɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ, °ɋ; Ⱦɥɹ ɪɚɫɱɟɬɚ 
ɨɝɪɚɠɞɟɧɢɣ ɤɨɦɛɢɧɚɬɚ ɩɢɬɚɧɢɹ tB =16°ɋ; 
tɨɬ.ɩɟɪ.- ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ °ɋ; 
zɨɬ.ɩɟɪ. – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ, ɫɭɬ., ɩɟɪɢɨɞɚ ɫɨ ɫɪɟɞɧɟɣ 
ɫɭɬɨɱɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɨɡɞɭɯɚ ≤8°ɋ ɩɨ [3]. 
 

5452235)2,7(16( ȽɋɈɉ  
 

ɉɪɢɜɟɞɟɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɟɣ 
Ro

Ɍɪ, (ɦ2°ɋ)/ȼɬ, ɢɡ ɭɫɥɨɜɢɣ ɷɧɟɪɝɨɫɛɟɪɟɠɟɧɢɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ȽɋɈɉ ɩɨ 
ɬɚɛɥɢɰɟ  [2] ɫɥɟɞɭɸɳɟɟ: 
ɧɚɪɭɠɧɵɯ ɫɬɟɧ - 2,8 
ɩɨɤɪɵɬɢɟ - 3,6 
ɨɤɨɧ                                                 - 0,55 
ɞɜɟɪɟɣ ɞɜɨɣɧɵɯ                              - 4,5 

Ɍɪɟɛɭɟɦɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɡɚɩɨɥɧɟɧɢɣ ɫɜɟɬɨɜɵɯ ɩɪɨɟɦɨɜ 
(ɨɤɨɧ) ɩɪɢɧɢɦɚɟɦ ɩɨ [2] ɞɥɹ ɬɪɟɯ ɤɚɦɟɪɧɵɯ ɫɬɟɤɥɨɩɚɤɟɬɨɜ ɢɡ ɫɬɟɤɥɚ ɫ ɬɜɟɪɞɵɦ 
ɩɨɤɪɵɬɢɟɦ ɜ ɚɥɸɦɢɧɢɟɜɵɯ ɩɟɪɟɩɥɟɬɚɯ  
Ro 

Ɍɪ = 0,55 ɦ2 °ɋ/ȼɬ. 
Ɂɚ ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɩɪɢɧɢɦɚɟɦ  

Ro
Ɍɪ ɫɬɟɧɵ = 2,8 ɦ2 °ɋ/ȼɬ 

Ro
Ɍɪ ɩɨɤɪɵɬɢɟ = 3,6 ɦ2 °ɋ/ȼɬ 

Ro
Ɍɪ ɫɜɟɬɨɜɨɝɨ ɩɪɨɟɦɚ = 0,55 ɦ2 °ɋ/ȼɬ 

Ro
Ɍɪ ɞɜɨɣɧɨɣ ɞɜɟɪɢ  =4,5 ɦ2 °ɋ/ȼɬ 

Ɋɚɫɫɱɢɬɵɜɚɟɦ ɬɨɥɳɢɧɭ ɢɫɤɨɦɨɝɨ ɫɥɨɹ ɢɡ ɭɫɥɨɜɢɹ Ro
Ɍɪ < Ro

Ɏ, 
 ɝɞɟ Ro

Ɏ- ɮɚɤɬɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɢ,  ɦ2ɋ/ȼɬ, ɨɝɪɚɠɞɚɸɳɟɣ 
ɤɨɧɫɬɪɭɤɰɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ  
 

                                            Ro
Ɏ 

ɇȼ 



11

                                                (1.1.2) 

 
ɝɞɟ δ - ɬɨɥɳɢɧɚ ɫɥɨɹ, ɦ;  
λ - ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɫɥɨɹ, ȼɬ/ɦ0ɋ; 
ɜ - ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɨɝɪɚɠɞɚɸɳɢɯ 
ɤɨɧɫɬɪɭɤɰɢɣ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɬɚɛɥɢɰɟ 4* ɋɇɢɉ 23-02-2003;  
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ɧ - ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ (ɞɥɹ ɡɢɦɧɢɯ ɭɫɥɨɜɢɣ) ɧɚɪɭɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ 
ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ȼɬ/(ɦ ɋ), ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɬɚɛɥɢɰɟ 6* ɋɇɢɉ 23-
02-2003. 

Ɉɩɪɟɞɟɥɹɟɦ ɬɨɥɳɢɧɭ ɫɥɨɹ ɤɢɪɩɢɱɚ,  ɩɪɢɧɢɦɚɹ ɜ ɤɚɱɟɫɬɜɟ ɪɚɫɱɟɬɧɨɝɨ 
ɡɧɚɱɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɧɚɪɭɠɧɨɣ ɫɬɟɧɵ.                                

Ⱦɥɹ ɧɚɪɭɠɧɵɯ ɫɬɟɧ 
 

278,1))
23

1

7,0

015,0

7,8

1
(8,2(*47,0  ɦ 

 
Ɉɩɪɟɞɟɥɹɟɦ ɞɟɣɫɬɜɢɬɟɥɶɧɨɟ  ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɪɭɠɧɨɣ ɫɬɟɧɵ             

   

8,2)
23

1

47,0

278,1

7,0

015,0

7,8

1
( R (ɦ2°ɋ)/ȼɬ 

 
Ɉɩɪɟɞɟɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɟɪɟɞɚɱɢ Ʉ, ȼɬ/(ɦ2 ɋ), ɩɨ ɮɨɪɦɭɥɟ  
 

 

R
Ʉ 1
                                                     (1.1.3) 

 
ɝɞɟ R - ɞɟɣɫɬɜɢɬɟɥɶɧɨɟ  ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɪɭɠɧɨɣ ɫɬɟɧɵ, ɦ2ɋ/ȼɬ. 

 

357,0
8,2

1
Ʉ  ȼɬ/(ɦ2 ɋ) 

 
ɉɟɪɟɤɪɵɬɢɟ ɱɟɪɞɚɱɧɨɟ 
Ɉɩɪɟɞɟɥɹɟɦ ɬɨɥɳɢɧɭ ɫɥɨɹ ɬɟɩɥɨɜɨɣ ɢɡɨɥɹɰɢɢ, ɩɪɢɧɢɦɚɟɦ ɜ  ɤɚɱɟɫɬɜɟ 

ɫɥɨɹ ɬɟɩɥɨɜɨɣ ɢɡɨɥɹɰɢɢ ɦɢɧɟɪɚɥɶɧɭɸ ɜɚɬɭ: 
 

226,0))
23

1

17,0

005,0

76,0

05,0

92,1

22,0

7,8

1
(6,3(*07,0  ɦ 

 
Ɉɩɪɟɞɟɥɹɟɦ ɞɟɣɫɬɜɢɬɟɥɶɧɨɟ  ɫɨɩɪɨɬɢɜɥɟɧɢɟ              

   

6,3)
23

1

17,0

005,0

76,0

05,0

07,0

226,0

92,1

22,0

7,8

1
( R (ɦ2°ɋ)/ȼɬ 

 

26,0
6,3

1
Ʉ  ȼɬ/(ɦ2 ɋ), 

 
Ɍɪɨɣɧɵɟ ɫɬɟɤɥɨɩɚɤɟɬɵ 
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82,1
55,0

1
Ʉ  ȼɬ/(ɦ2 ɋ) 

 
Ⱦɜɨɣɧɵɟ ɞɜɟɪɢ 

22,0
5,4

1
Ʉ  ȼɬ/(ɦ2 ɋ) 

 
Ɍɚɛɥɢɰɚ 4 – Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɧɚɪɭɠɧɵɯ ɨɝɪɚɠɞɟɧɢɣ 
 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɝɪɚɠɞɟɧɢɹ 

δ, ɦ Ro, (ɦ2°ɋ)/ȼɬ Ʉ, ȼɬ/(ɦ2°ɋ) 

ɇɚɪɭɠɧɚɹ ɫɬɟɧɚ 1,293 2,8 0,357 
ɉɟɪɟɤɪɵɬɢɟ 
ɩɨɞɜɚɥɶɧɨɟ 

0,22 3,2 0,31 

ɉɟɪɟɤɪɵɬɢɟ 
ɱɟɪɞɚɱɧɨɟ 

0,5 3,6 0,26 

Ɉɤɧɨ - 0,55 1,82 
Ⱦɜɟɪɶ - 4,5 0,22 

 
 
2 Ɉɬɨɩɥɟɧɢɟ 

 
2.1 ȼɵɛɨɪ ɩɪɢɧɰɢɩɢɚɥɶɧɵɯ ɪɟɲɟɧɢɣ ɩɨ ɨɬɨɩɥɟɧɢɸ 
 
ɋɢɫɬɟɦɚ ɨɬɨɩɥɟɧɢɹ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɫɨɡɞɚɧɢɹ ɜ ɩɨɦɟɳɟɧɢɹɯ ɡɞɚɧɢɹ 

ɬɟɦɩɟɪɚɬɭɪɧɨɣ ɨɛɫɬɚɧɨɜɤɢ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɤɨɦɮɨɪɬɧɨɣ ɞɥɹ ɱɟɥɨɜɟɤɚ ɢɥɢ 
ɬɪɟɛɨɜɚɧɢɟɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ. 

Ɉɫɧɨɜɧɵɟ ɩɪɢɧɰɢɩɢɚɥɶɧɵɟ ɪɟɲɟɧɢɹ ɩɨ ɫɢɫɬɟɦɟ ɨɬɨɩɥɟɧɢɹ ɩɪɢɧɢɦɚɟɦ ɧɚ 
ɨɫɧɨɜɚɧɢɢ [1]. Ⱦɥɹ ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ ɜ ɤɚɱɟɫɬɜɟ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɢɫɩɨɥɶɡɭɟɦ 
ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɭɸ ɜɨɞɭ (150/70°ɋ). ɋɢɫɬɟɦɚ ɨɬɨɩɥɟɧɢɹ – ɰɟɧɬɪɚɥɶɧɚɹ ɫ 
ɦɟɯɚɧɢɱɟɫɤɢɦ ɩɨɛɭɠɞɟɧɢɟɦ ɰɢɪɤɭɥɹɰɢɢ ɜɨɞɵ, ɞɜɭɯɬɪɭɛɧɚɹ ɫ ɧɢɠɧɟɣ 
ɪɚɡɜɨɞɤɨɣ. Ɉɬɨɩɥɟɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɦɟɫɬɧɵɦɢ ɨɬɨɩɢɬɟɥɶɧɵɦɢ ɩɪɢɛɨɪɚɦɢ – 
ɚɥɸɦɢɧɢɟɜɵɦɢ ɪɚɞɢɚɬɨɪɚɦɢ «Calidor Super». ɋɯɟɦɵ ɫɢɫɬɟɦ ɨɬɨɩɥɟɧɢɹ 
ɦɟɫɬɧɵɦɢ ɩɪɢɛɨɪɚɦɢ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɦ ɬɭɩɢɤɨɜɵɦɢ, ɤɚɤ ɧɚɢɛɨɥɟɟ ɩɪɨɫɬɵɟ, 
ɧɚɞɟɠɧɵɟ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɞɟɲɟɜɵɟ. 

 
2.2 Ɋɚɫɱɟɬ ɩɨɬɟɪɶ ɬɟɩɥɚ  
 
ɉɪɢ ɫɨɫɬɚɜɥɟɧɢɟ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ ɩɨɦɟɳɟɧɢɣ, ɨɩɪɟɞɟɥɹɸɳɟɝɨ 

ɬɟɩɥɨɜɭɸ ɧɚɝɪɭɡɤɭ Qɪ
ɨɬ, ȼɬ ɧɚ ɫɢɫɬɟɦɭ ɨɬɨɩɥɟɧɢɹ, ɭɱɢɬɵɜɚɸɬɫɹ ɬɟɩɥɨɩɨɬɟɪɢ: 

ɱɟɪɟɡ ɨɝɪɚɠɞɟɧɢɹ ɡɞɚɧɢɹ Qɨ, ȼɬ; ɧɚ ɧɚɝɪɟɜɚɧɢɟ ɢɧɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɜɨɡɞɭɯɚ Qɢ, 
ȼɬ. 

ɢQ ɨ
ɨɬ
ɪ QQ  ȼɬ                                                 (2.1.1) 
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Ɍɟɩɥɨɩɨɬɟɪɢ ɱɟɪɟɡ ɧɚɪɭɠɧɵɟ ɨɝɪɚɠɞɟɧɢɹ ɡɞɚɧɢɹ, Qɨ, ȼɬ, ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ 
ɩɨ ɮɨɪɦɭɥɟ: 

 
   Σβ1nttFkQ ɧɜ0                                     (2.1.2) 

 
ɝɞɟ  Ʉ   – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (1.3.4); 
F    – ɪɚɫɱɟɬɧɚɹ ɩɥɨɳɚɞɶ ɨɝɪɚɠɞɟɧɢɣ, ɦ2; 
tɜ, tɧ – ɪɚɫɱɟɬɧɵɟ ɬɟɦɩɟɪɚɬɭɪɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜɨɡɞɭɯɚ ɜɧɭɬɪɢ ɩɨɦɟɳɟɧɢɹ ɢ 
ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ, ɋ; 
n - ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (2.1) 
- ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɬɟɩɥɨɩɨɬɟɪɢ ɱɟɪɟɡ ɨɝɪɚɠɞɟ-
ɧɢɹ. 

ɉɪɢ ɜɵɱɢɫɥɟɧɢɢ ɩɥɨɳɚɞɢ ɩɨɦɟɳɟɧɢɣ ɩɨɥɶɡɭɟɦɫɹ ɩɪɚɜɢɥɨɦ ɨɛɦɟɪɚ. 
Ɍɟɩɥɨɩɨɬɟɪɢ ɱɟɪɟɡ ɩɨɥɵ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɩɨ ɝɪɭɧɬɭ ɪɚɫɫɱɢɬɵɜɚɟɦ  ɩɨ ɡɨɧɚɦ 
ɲɢɪɢɧɨɣ 2ɦ, ɩɚɪɚɥɥɟɥɶɧɵɦ ɧɚɪɭɠɧɵɦ ɫɬɟɧɚɦ. Ⱦɨɛɚɜɨɱɧɵɟ ɩɨɬɟɪɢ ɬɟɩɥɨɬɵ 
ɩɪɢɧɢɦɚɟɦ ɜ ɞɨɥɹɯ ɨɬ ɨɫɧɨɜɧɵɯ ɩɨɬɟɪɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɢɥɨɠɟɧɢɟɦ 9[1]. 
Ɋɚɫɱɟɬ ɬɟɩɥɨɩɨɬɟɪɶ ɱɟɪɟɡ ɨɝɪɚɠɞɚɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɫɜɨɞɢɬɫɹ ɜ ɬɚɛɥɢɰɭ 5. 
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Ɍɚɛɥɢɰɚ 5– Ɋɚɫɱɟɬ ɬɟɩɥɨɩɨɬɟɪɶ ɱɟɪɟɡ ɨɝɪɚɠɞɚɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ 
 
 

№ ɩɨɦ. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɨɝɪɚɠɞɟɧɢɣ 

Ʉ 
n(tɜ-
tɧ) 

ɞɨɩ. 
Ɍɟɩɥɨɩ Qo ɧɚɡɜɚɧɢɟ ɨɪɢɟɧɬɚɰɢɹ ɪɚɡɦɟɪɵ ɩɥɨɳɚɞɶ 

1 ɷɬɚɠ 
1 2 3 4 5 6 7 8 9 

1  
Ɍɚɦɛɭɪ 
tɜ=16°  

ɞɞ ɸ 2,7*2,2 11,88 0,22 56 1 150 
                
            ∑ 150 

       2 
ȼɟɫɬɢ- 
ɛɸɥɶ 

tɜ=16°  
 

ɧ.ɫ. ɸ 8,5*3,3 28 0,357 56 1 560 
ɧ.ɫ. ɸ 8,5*3,3 28 0,357 56 1 560 
ɞ.ɨ. ɸ 1,5*1,8 10,8 1,82 56 1 1100 
ɩɥ     82,6 0,31 56 1 1430 
            ∑ 3650 

4  
ɋɚɧɭɡɥɵ 
tɜ=16°  

   

ɧ.ɫ. ɫ 3,3*3,3 10,89 0,357 56 1,1 240 
ɞ.ɨ. ɫ 1,5*1,8 2,7 1,82 56 1,1 300 
ɩɥ   3,3*1,8 5,94 0,31 6,6 1 10 
            ∑ 550 

6 
Ȼɚɧɤɟɬ- 
ɧɵɣ ɡɚɥ 
 tɜ=16°  

ɧ.ɫ. ɫ 12x3,3 39,6 0,357 56 1,25 990 
ɞ.ɨ. ɫ 1,5*1,8 10,8 1,82 56 1,25 1380 
ɩɥ   11,8*12 141,6 0,31 56 1 2460 
            ∑ 4830 

10  
ȼɟɧɬ. 

ɤɚɦɟɪɚ 
tɜ=16°  

ɧ.ɫ ɡ 2,5*3,3 8,25 0,357 56 1,05 170 
ɞ.ɞ. ɡ 1,5*1,5 2,25 0,313 56 1,05 40 
ɩɥ     37 0,31 56 1 640 
            ∑ 850 

11 
ɐɟɯ ɦɭɱ- 

ɧɵɯ 
ɢɡɞɟɥɢɣ 
tɜ=16°  

ɧ.ɫ. ɡ 3,5*3,3 11,55 0,357 56 1,05 240 
ɞ.ɨ. ɡ 1,5*1,8 2,7 1,82 56 1,05 290 
ɩɥ   6*3,5 20,8 0,31 56 1 360 

            ∑ 890 

12 
Ɉɜɨɳɧɨɣ 

ɰɟɯ 
tɜ=16°  

ɧ.ɫ. ɡ 5,8*3,3 19,14 0,357 56 1,05 400 
ɞ.ɨ. ɡ 1,5*1,8 5,4 1,82 56 1,05 580 
ɩɥ   5,8*4,6 26,6 0,31 56 1 460 
            ∑ 1440 

17 
Ƚɚɪɞɟ- 
ɪɨɛɧɚɹ 

ɞɥɹ ɩɟɪ- 
ɫɨɧɚɥɚ 

tɜ=16°    

ɧ.ɫ. ɫ 6,45*3,3 21,3 0,357 56 1,25 530 
ɧ.ɫ.  ɜ 6,2*3,3 20,46 0,357 56 1,25 510 
ɞ.ɨ. ɫ 1,5*1,8 2,7 1,82 56 1,25 340 
ɞ.ɨ. ɜ 1,5*1,8 2,7 1,82 56 1,25 340 
ɩɥ   6,2*6,45 40 0,31 56 1 700 
            ∑ 2420 

18 
Ɍɚɦɛɭɪ 
 tɜ=16°  

  

ɧ.ɫ. ɫ 2,7*3,3 8,91 0,357 56 1,1 200 
ɞ.ɞ. ɫ 0,9*2 1,8 0,313 56 1,1 40 
ɩɥ     4,8 0,31 56 1 80 
            ∑ 320 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 5 

22 
Ʉɥɚɞɨ- 

ɜɚɹ 
tɜ=16°   

ɧ.ɫ. ɫ 2,25*3,3 7,43 0,357 56 1,1 160 
ɩɥ   2,25*2,98 6,7 0,31 6,6 1 10 

            ∑ 170 
23 

Ɉɯɥɚɠ- 
ɞɚɟɦɚɹ 
ɤɚɦɟɪɚ 
ɨɬɯɨɞɨɜ 

    tɜ=6°     

ɧ.ɫ. ɫ 3,45*3,3 11,385 0,357 46 1,1 210 
ɞ.ɞ. ɫ 0,9*2 1,8 0,313 46 1,1 30 
ɩɥ     7 0,31 0,6 1 0 

            ∑ 240 
25 

Ɇɚɲ. ɨɬ- 
ɞɟɥɟɧɢɹ 

ɨɯɥ. 
ɤɚɦɟɪ 

tɜ=16°    

ɧ.ɫ. ɫ 1,8*3,3 5,94 0,357 56 1,1 130 
ɞ.ɨ. ɫ 1,5*1,8 2,7 1,82 56 1,1 300 
ɩɥ   1,8*3,4 6,2 0,31 6,6 1 10 

            ∑ 440 

27 
Ɂɚɝɪɭ- 
ɡɨɱɧɚɹ 

   tɜ=10°    

ɧ.ɫ. ɫ 1,5*3,3 4,95 0,357 50 1,1 100 
ɞ.ɞ. ɫ 0,9*2 1,8 0,313 50 1,1 30 
ɩɥ     5,2 0,31 3 1 10 
            ∑ 140 

28 
Ɉɯɥɚɠɞɚ- 

ɟɦɚɹ 
ɤɚɦɟɪɚ 
ɝɚɫɬɪ. 

 tɜ=6°     

ɧ.ɫ. ɫ 4,7*3,3 15,51 0,357 40 1,1 240 
ɞ.ɨ. ɫ 1,5*1,8 2,7 1,82 40 1,1 220 
ɩɥ   4,7*3,4 15,8 0,31 0,6 1 0 

            ∑ 460 

29 
Ɇɹɫɨ- 

ɪɵɛɧɵɣ 
ɰɟɯ 
16° 

ɧ.ɫ. ɫ 3,8*3,3 12,54 0,357 56 1,25 310 
ɧ.ɫ. ɡ 6*3,3 19,8 0,357 56 1,2 480 
ɞ.ɨ. ɡ 1,5*1,8 5,4 1,82 56 1,2 660 
ɞ.ɨ. ɫ 1,5*1,8 2,7 1,82 56 1,25 340 
ɩɥ   3,8*6 22,8 0,31 56 1 400 
            ∑ 2190 

30ɚ 
Ʌɟɫɬɧɢ- 

ɱɧɚɹ 
ɤɥɟɬɤɚ 

tɜ=16°     
  

ɧ.ɫ. ɡ 2,7*6,6 17,82 0,357 56 1,2 430 
ɧ.ɫ ɸ 6*6,6 39,6 0,357 56 1,15 910 
ɞ.ɨ. ɡ 1,5*1,8 2,7 1,82 56 1,2 330 
ɩɬ   2,7*6 16,2 0,26 56 1 240 
ɩɥ   2,7*6 16,2 0,31 56 1 280 
            ∑ 2190 

30ɛ 
Ʌɟɫɬɧɢ- 

ɱɧɚɹ 
ɤɥɟɬɤɚ 
tɜ=16° 

 
 
 

ɧ.ɫ ɜ 2,7*6,6 17,82 0,357 56 1,25 450 
ɧ.ɫ ɸ 6*6,6 39,6 0,357 56 1,15 910 
ɞ.ɨ. ɜ 1,5*1,8 2,7 1,82 56 1,25 340 
ɞ.ɨ. ɸ 1,5*1,8 2,7 1,82 56 1,15 320 
ɩɬ   2,7*6 16,2 0,26 56 1 240 
ɩɥ   2,7*6 16,2 0,31 56 1 280 

            ∑ 2540 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 5 

30ɜ 
Ʌɟɫɬɧɢ- 

ɱɧɚɹ 
ɤɥɟɬɤɚ 
tɜ=16°  

  

ɧ.ɫ ɫ 6*9,3 55,8 0,357 56 1,1 1230 
ɞ.ɨ. ɫ 1,5*1,8 2,7 1,82 56 1,1 300 
ɩɬ   2,7*6 16,2 0,26 56 1 240 
ɩɥ   2,7*6 16,2 0,31 56 1 280 

            ∑ 2050 
ɋɭɦɦɚɪɧɵɟ ɬɟɩɥɨɩɨɬɟɪɢ ɧɚ 1 ɷɬɚɠɟ ∑25520 

2 ɷɬɚɠ 

31 
Ȼɭɯɝɚɥ- 
ɬɟɪɢɹ 
tɜ=18° 

ɧ.ɫ. ɫ 6*3,3 19,8 0,357 58 1,1 450 
ɞ.ɨ. ɫ 1,5*1,8 2,7 1,82 58 1,1 310 
ɩɬ   3,6*6 21,8 0,26 58 1 330 
            ∑ 1090 

32 
Ʉɚɛɢɧɟɬ 
Ɋɭɤɨɜɨɞ. 

tɜ=18° 

ɧ.ɫ. ɫ 5,5*3,3 18,15 0,357 58 1,25 470 
ɧ.ɫ. ɡ 5,45*3,3 18 0,357 58 1,2 450 
ɞ.ɨ. ɡ 1,5*1,8 2,7 1,82 58 1,2 340 
ɩɬ   5,5*5,45 30 0,26 58 1 450 
            ∑ 1710 

33 
Ɉɛɟɞɟɧ- 
ɧɵɣ ɡɚɥ 
tɜ=16°  

ɧ.ɫ. ɡ 12*3,3 39,6 0,357 56 1,05 830 
ɞ.ɨ. ɡ 1,5*1,8 10,8 1,82 56 1,05 1160 
ɩɬ   12*11,5 137,2 0,26 56 1 2000 
            ∑ 3990 

34 
Ɉɛɟɞɟɧ- 
ɧɵɣ ɡɚɥ 
tɜ=16°  

  

ɧ.ɫ. ɜ 17,7*3,3 58,4 0,357 56 1,25 1460 
ɧ.ɫ. ɫ 12*3,3 39,6 0,357 56 1,25 990 
ɞ.ɨ. ɜ 1,5*1,8 13,5 1,82 56 1,25 1720 
ɞ.ɨ. ɫ 1,5*1,8 2,7 1,82 56 1,25 340 
ɩɬ   17,7*12 212,6 0,26 56 1 3100 
            ∑ 7610 

35 
ɉɨɦɟɳɟ- 
ɧɢɟ ɡɚɜ. 
ɩɪɨɢɡ-

ɜɨɦ 
tɜ=18°  

ɧ.ɫ. ɫ 6*3,3 19,8 0,357 58 1,1 450 
ɞ.ɨ. ɫ 1,5*1,8 2,7 1,82 58 1,1 310 
ɩɬ   3,95*6 23,8 0,26 58 1 360 

            ∑ 1120 

41 
ɏɨɥɨɞ- 
ɧɵɣ ɰɟɯ 
tɜ=16°  

ɧ.ɫ. ɸ 5*3,3 16,5 0,357 56 1 330 
ɞ.ɨ. ɸ 1,5*1,8 5,4 1,82 56 1 550 
ɩɬ   3,75*5 18,8 0,26 56 1 270 
            ∑ 1150 

42ɚ 
Ɍɚɦɛɭɪ 
tɜ=16°  

  

ɧ.ɫ. ɸ 6*3,3 21,6 0,357 56 1 430 
ɞ.ɨ. ɸ 1,5*1,8 5,4 1,82 56 1 550 
ɩɬ   6*3,6 21,6 0,26 56 1 310 
            ∑ 1290 

42ɛ 
Ɍɚɦɛɭɪ 
tɜ=16°  

  

ɧ.ɫ. ɸ 6*3,3 21,6 0,357 56 1 430 
ɞ.ɨ. ɸ 1,5*1,8 2,7 1,82 56 1 280 
ɩɬ   6*3,6 21,6 0,26 56 1 310 
            ∑ 1020 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 5 

43ɚ 
ɋɚɧɭɡɥɵ 
tɜ=16°  

ɧ.ɫ. ɸ 2,8*3,3 9,24 0,357 56 1 190 
ɩɬ   2,8*1,85 5,18 0,26 56 1 80 
            ∑ 270 

43ɛ 
ɋɚɧɭɡɥɵ 
tɜ=16°  

ɧ.ɫ. ɸ 2,8*3,3 9,24 0,357 56 1 190 
ɩɬ   2,8*1,85 5,18 0,26 56 1 80 
            ∑ 270 

ɋɭɦɦɚɪɧɵɟ ɬɟɩɥɨɩɨɬɟɪɢ ɧɚ 2 ɷɬɚɠɟ ∑19520 
ɉɨɞɜɚɥ 

45 
Ʉɥɚɞɨɜɚɹ 

ɫɭɯɢɯ 
ɩɪɨɞ. 

tɜ=12°   

ɧ.ɫ. ɫ 2,9*2,6 7,54 0,357 45 1,25 150 
ɧ.ɫ. ɡ 4*2,6 10,4 0,357 45 1,2 200 
ɩɥ   2,9*4 11,6 0,31 27 1 100 

            ∑ 450 
51 

ɉɟɪɜɢɱ- 
ɧɚɹ ɨɛɪɚ- 

ɛɨɬɤɚ  
ɨɜɨɳɟɣ 
tɜ=12°  

ɧ.ɫ. ɜ 4,2*2,6 10,92 0,357 45 1,1 190 
ɩɥ.   4,2*3,7 16 0,31 27 1 130 

            ∑ 320 

52 
Ʉɥɚɞɨɜɚɹ 
ɨɜɨɳɟɣ 
tɜ=12°   

ɧ.ɫ. ɫ 3,7*2,6 9,62 0,357 45 1,25 190 
ɧ.ɫ. ɜ 2,7*2,6 7,02 0,357 45 1,25 140 
ɩɥ.   3,7*2,7 10 0,31 27 1 80 

            ∑ 410 
 
        ȼ ɝɪɚɮɟ 2 ɬɚɛɥɢɰɵ 5 ɩɪɢɧɹɬɵ ɬɚɤɢɟ ɭɫɥɨɜɧɵɟ ɨɛɨɡɧɚɱɟɧɢɹ: ɧ.ɫ. - ɧɚɪɭɠɧɚɹ 
ɫɬɟɧɚ; ɞ.ɨ. - ɨɤɧɨ; ɩɥ – ɩɨɥ; ɩɬ- ɩɨɬɨɥɨɤ; ɞɞ – ɞɜɨɣɧɚɹ ɞɜɟɪɶ 
 

Ɋɚɫɱɟɬ ɬɟɩɥɨɩɨɬɟɪɶ ɧɚ ɢɧɮɢɥɶɬɪɚɰɢɸ  
Ɍɟɩɥɨɩɨɬɟɪɢ ɧɚ ɧɚɝɪɟɜ ɢɧɮɢɥɶɬɪɭɸɳɟɝɨɫɹ ɜɨɡɞɭɯɚ ɜ ɯɨɥɨɞɧɵɣ ɩɟɪɢɨɞ 

ɝɨɞɚ Qɢ, ȼɬ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:  
 

Qɢ=0,278*Ⱥɨɤ* Gok* Fok*(tɜ-tɧ), ȼɬ 
 

ɝɞɟ ȺɈɄ- ɤɨɷɮɮɢɰɢɟɧɬ ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ ɜɫɬɪɟɱɧɨɝɨ ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɚ, 
ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 0,8. 
FɈɄ- ɩɥɨɳɚɞɶ ɨɤɧɚ, ɦ2; 
tȼ- ɬɟɦɩɟɪɚɬɭɪɚ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ, ɨɋ 
tɧ

Ȼ- ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɩɨ ɩɚɪɚɦɟɬɪɭ Ȼ, ɨɋ 
Gok- ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ ɩɨɫɬɭɩɚɸɳɟɝɨ ɜ ɩɨɦɟɳɟɧɢɟ ɩɭɬɟɦ ɢɧɮɢɥɶɬɪɚɰɢɢ, ɤɝ/(ɦ2/ɱ)  
 

Gok=0,1*∆P2/3/Ru, 
 

 ɝɞɟ ∆P- ɪɚɡɧɨɫɬɶ ɞɚɜɥɟɧɢɣ ɭ ɧɚɪɭɠɧɨɝɨ ɢ ɜɧɭɬɪɟɧɧɟɝɨ ɩɨɜɟɪɯɧɨɫɬɢ ɨɤɧɚ; 
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Rɂ- ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɜɨɡɞɭɯɨɩɪɨɧɢɰɚɧɢɸ ɨɤɧɚ, ɪɚɜɧɚɹ 0,29. 
 

∆Ɋ=(H-h)*( jɧ- jɜ)+0,05* jɧ*v2*(CH- C3)ɄV; 
 

ɝɞɟ H-ɜɵɫɨɬɚ ɡɞɚɧɢɹ, ɦ;  
h- ɜɵɫɨɬɚ ɨɬ ɩɨɜɟɪɯɧɨɫɬɢ ɡɟɦɥɢ ɞɨ ɰɟɧɬɪɚ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɨɤɧɚ, ɦ 
jɇ,j5- ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɡɞɭɯɚ ɩɪɢ tɧ

Ȼ  ɢ tɧ=5 ɨɋ 
V- ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ ɜ ɯɨɥɨɞɧɵɣ ɩɟɪɢɨɞ ɝɨɞɚ, ɨɋ 
CH ɢ C3 – ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɞɥɹ ɧɚɜɟɬɪɟɧɧɨɣ ɢ ɡɚɜɟɬɪɟɧɧɨɣ 
ɫɬɨɪɨɧɵ ɡɞɚɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 0,8 ɢ 0,6. 
ɄV- ɤɨɷɮɮɢɰɢɟɧɬ ɢɡɦɟɧɟɧɢɹ ɫɤɨɪɨɫɬɧɨɝɨ ɞɚɜɥɟɧɢɹ ɩɨ ɜɵɫɨɬɟ ɡɞɚɧɢɹ, 0,75. 
Ɋɚɫɱɟɬ ɬɟɩɥɨɩɨɬɟɪɶ ɧɚ ɢɧɮɢɥɶɬɪɚɰɢɸ ɢ  ɪɚɫɱɟɬ ɬɟɩɥɨɩɨɬɟɪɶ ɱɟɪɟɡ 
ɨɝɪɚɠɞɚɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɫɜɨɞɢɬɫɹ ɜ ɬɚɛɥɢɰɭ 6. 
 
Ɍɚɛɥɢɰɚ 6 – Ɍɟɩɥɨɜɨɣ ɛɚɥɚɧɫ ɩɨɦɟɳɟɧɢɣ 
 

№ ɩɨɦɟɳɟɧɢɹ Qɨ Qɢ Qɪ
ɨɬ 

1 ɷɬɚɠ 
6 4830 440 5270 
17 2420 220 2640 
11 890 110 1000 
12 1440 220 1660 
29 2190 330 2520 
28 460 90 550 
25 440 110 550 
4 550 110 660 
22 170 0 170 
2 3650 440 4090 
10 850 110 960 
27 140 100 240 
23 240 90 330 
18 320 110 430 
30ɚ 2190 60 2250 
30ɛ 2540 120 2660 
30ɜ 2050 60 2110 
1 150 220 370 

2 ɷɬɚɠ 
31 1090 60 1150 
32 1710 60 1770 
33 3990 240 4230 
35 1120 60 1180 
34 7610 360 7970 
42ɚ 1290 120 1410 
42ɛ 1020 60 1080 
41 1150 120 1270 
43ɚ 270 0 270 
43ɛ 270 0 270 
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2.3 Ɋɚɫɱɟɬ ɨɬɨɩɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ 
 
Ɍɟɩɥɨɜɨɣ ɪɚɫɱɟɬ ɨɬɨɩɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɨɩɪɟɞɟɥɟɧɢɢ 

ɝɚɛɚɪɢɬɨɜ ɧɚɝɪɟɜɚɬɟɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɣ ɧɟɨɛɯɨɞɢɦɨɟ 
ɬɟɩɥɨɩɨɫɬɭɩɥɟɧɢɟ ɜ ɩɨɦɟɳɟɧɢɟ. Ⱦɥɹ ɜɫɟɯ ɩɨɦɟɳɟɧɢɣ ɤ ɭɫɬɚɧɨɜɤɟ ɩɪɢɧɢɦɚɟɦ 
ɚɥɸɦɢɧɢɟɜɵɟ ɪɚɞɢɚɬɨɪɵ «Calidor Super». 

Ɉɩɪɟɞɟɥɹɟɦ ɤɨɥɢɱɟɫɬɜɨ ɬɟɩɥɨɧɨɫɢɬɟɥɹ Gɩɪ, ɤɝ/ɱ, ɩɪɨɯɨɞɹɳɟɝɨ ɱɟɪɟɡ 
ɨɬɨɩɢɬɟɥɶɧɵɣ ɩɪɢɛɨɪ ɜ ɬɟɱɟɧɢɟ ɱɚɫɚ 

 
              (2.3.1) 

 
ɝɞɟ Qɨɬ – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (2.1.2); 
ɫ – ɭɞɟɥɶɧɚɹ ɬɟɩɥɨɟɦɤɨɫɬɶ ɜɨɞɵ, ɤȾɠ/(ɤɝ°ɋ); 
tɝ, tɨ – ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɬɟɦɩɟɪɚɬɭɪɵ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɜ ɩɨɞɚɸɳɟɣ ɢ ɨɛɪɚɬɧɨɣ 
ɦɚɝɢɫɬɪɚɥɹɯ, °ɋ; 
α – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɬɟɤɚɧɢɹ ɜɨɞɵ ɜ ɩɪɢɛɨɪ; 
ȕ1 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɬɟɩɥɨɩɨɬɟɪɢ, ɫɜɹɡɚɧɧɵɟ ɫ 
ɪɚɡɦɟɳɟɧɢɟɦ ɨɬɨɩɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ ɭ ɧɚɪɭɠɧɵɯ ɨɝɪɚɠɞɟɧɢɣ; 
ȕ2 –  ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɬɟɩɥɨɨɬɞɚɱɭ ɱɟɪɟɡ 
ɞɨɩɨɥɧɢɬɟɥɶɧɭɸ ɫɜɟɪɯ ɪɚɫɱɟɬɧɨɣ ɩɥɨɳɚɞɶ ɩɪɢɧɢɦɚɟɦɵɯ ɤ ɭɫɬɚɧɨɜɤɟ 
ɩɪɢɛɨɪɨɜ; 

Ɋɚɫɫɱɢɬɵɜɚɟɦ ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɧɚɩɨɪ ɞɥɹ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɪɢɛɨɪɚ ∆t, °ɋ; 
 
 
 (2.3.2) 

 
ɝɞɟ tɜɯ, tɜɵɯ – ɬɟɦɩɟɪɚɬɭɪɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɧɚ ɜɯɨɞɟ ɢ ɜɵɯɨɞɟ ɢɡ 
ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɪɢɛɨɪɚ, °ɋ; 
 tɜ – ɬɟɦɩɟɪɚɬɭɪɚ ɜɧɭɬɪɢ ɩɨɦɟɳɟɧɢɣ °ɋ; 

Ɉɩɪɟɞɟɥɹɟɦ ɤɨɦɩɥɟɤɫɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ φ ɩɨ ɮɨɪɦɭɥɟ 
 
                    (2.3.3) 

 
ɝɞɟ n ɢ ɪ – ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɨɥɭɱɟɧɧɵɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦ ɩɭɬɟɦ; 
b – ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚ ɚɬɦɨɫɮɟɪɧɨɟ ɞɚɜɥɟɧɢɟ. 

Ɋɚɫɫɱɢɬɵɜɚɟɦ ɬɟɩɥɨɨɬɞɚɱɭ ɨɬɤɪɵɬɨ ɩɪɨɥɨɠɟɧɧɵɯ ɬɟɩɥɨɩɪɨɜɨɞɨɜ, ȼɬ; 
 

                          (2.3.4) 
 

ɝɞɟ qɜ, qɜ- ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɬɟɩɥɨɨɬɞɚɱɚ ɝɨɪɢɡɨɧɬɚɥɶɧɨ ɢ ɜɟɪɬɢɤɚɥɶɧɨ  
 
ɩɪɨɥɨɠɟɧɧɵɯ ɬɟɩɥɨɩɪɨɜɨɞɨɜ, ȼɌ/ɦ; 

)(
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lɜ,lɝ – ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɞɥɢɧɵ ɝɨɪɢɡɨɧɬɚɥɶɧɨ ɢ ɜɟɪɬɢɤɚɥɶɧɨ ɩɪɨɥɨɠɟɧɧɵɯ 
ɬɟɩɥɨɩɪɨɜɨɞɨɜ, ɦ; 

Ɋɚɫɫɱɢɬɵɜɚɟɦ ɬɪɟɛɭɟɦɵɣ ɬɟɩɥɨɜɨɣ ɩɨɬɨɤ qɬɪ, ȼɬ/ɦ2 
 
 
                  (2.3.5) 

 
Ɋɚɫɱɟɬ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ 7 
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    Ɍɚɛɥɢɰɚ 7 Ɋɚɫɱɟɬ ɨɬɨɩɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ 
 

№ 
ɫɬɨяка №эɬаɠа tɜх°С tɜых°С ∆t°С φ Gɫɬ, кɝ/ч Qɫɬ, Вɬ 

qɩɪ, Вɬ 
 Наɡɜаɧɢɟ 

Сɬ.01-1 1-эɬаɠ 95 88,1 75,55 1,104 

360 9950 

2786 "Calidor Super", 14 ɫɟɤцɢɣ, выɫɨɬа Н=500ɦɦ 

 1-эɬаɠ 88,1 81,2 68,65 0,975 2786 "Calidor Super", 14 ɫɟɤцɢɣ, выɫɨɬа Н=500ɦɦ 

  1-эɬаɠ 81,2 78,2 63,7 0,885 1194 "Calidor Super", 6 ɫɟɤцɢɣ, выɫɨɬа Н=500ɦɦ 

  2-эɬаɠ 78,2 70,01 58,1 0,785 3184 "Calidor Super", 16 ɫɟɤцɢɣ, выɫɨɬа Н=500ɦɦ 

Сɬ.01-2 1-эɬаɠ 95 88,75 75,88 1,132 

460 12736 

3184 "Calidor Super", 8 ɫɟɤцɢɣ, выɫɨɬа Н=500ɦɦ-2шɬ 

  1-эɬаɠ 88,75 77,8 67,28 0,969 5572 "Calidor Super", 14 ɫɟɤцɢɣ, выɫɨɬа Н=500ɦɦ-2шɬ 

  2-эɬаɠ 77,8 69,9 57,85 0,796 3980 "Calidor Super", 10 ɫɟɤцɢɣ, выɫɨɬа Н=500ɦɦ-2шɬ 

Сɬ.01-3 1-эɬаɠ 95 90,24 76,62 1,166 

605 16716 

3184 "Calidor Super", 8 ɫɟɤцɢɣ, выɫɨɬа Н=500ɦɦ-2шɬ 

  1-эɬаɠ 90,24 81,92 70,08 1,039 5572 "Calidor Super", 14 ɫɟɤцɢɣ, выɫɨɬа Н=500ɦɦ-2шɬ 

  2-эɬаɠ 81,92 75,98 62,95 0,903 3980 "Calidor Super", 10 ɫɟɤцɢɣ, выɫɨɬа Н=500ɦɦ-2шɬ 

 2-эɬаɠ 75,98 70,03 57 0,79 3980 "Calidor Super", 10 ɫɟɤцɢɣ, выɫɨɬа Н=500ɦɦ-2шɬ 

Сɬ.01-4 1-эɬаɠ 95 89,9 76,45 1,102 

424 12338 

2388 "Calidor Super", 12 ɫɟɤцɢɣ, выɫɨɬа Н=500ɦɦ-1шɬ 

  2-эɬаɠ 89,9 81,42 69,66 0,98 3980 "Calidor Super", 10 ɫɟɤцɢɣ, выɫɨɬа Н=500ɦɦ-2шɬ 

 2-эɬаɠ 81,42 77,17 63,3 0,910 1990 "Calidor Super", 10 ɫɟɤцɢɣ, выɫɨɬа Н=500ɦɦ 

 2-эɬаɠ 77,17 69,9 57,54 0,8 3980 "Calidor Super", 10 ɫɟɤцɢɣ, выɫɨɬа Н=500ɦɦ-2шɬ 

Сɬ.01-5 1-эɬаɠ 95 88,41 75,71 1,110 

273 7562 

1990 "Calidor Super", 10 ɫɟɤцɢɣ, выɫɨɬа Н=500ɦɦ-1шɬ 

  2-эɬаɠ 88,41 80,51 68,46 0,97 2388 "Calidor Super", 12 ɫɟɤцɢɣ, выɫɨɬа Н=500ɦɦ-1шɬ 

  2-эɬаɠ 80,51 69,9 59,21 0,85 3184 "Calidor Super", 16 ɫɟɤцɢɣ, выɫɨɬа Н=500ɦɦ-1шɬ 

Сɬ.02-1 1-эɬаɠ 95 83,62 73,31 1,055 
316 8756 

3980 "Calidor Super", 10 ɫɟɤцɢɣ, выɫɨɬа Н=500ɦɦ-2шɬ 

  2-эɬаɠ 83,62 69,96 60,79 0,855 4776 "Calidor Super", 12 ɫɟɤцɢɣ, выɫɨɬа Н=500ɦɦ-2шɬ 

Сɬ.02-2 1-эɬаɠ 95 83,62 73,31 1,055 
316 8756 

3980 "Calidor Super", 10 ɫɟɤцɢɣ, выɫɨɬа Н=500ɦɦ-2шɬ 

  2-эɬаɠ 83,62 69,96 60,79 0,855 4776 "Calidor Super", 12 ɫɟɤцɢɣ, выɫɨɬа Н=500ɦɦ-2шɬ 

Сɬ.02-3 2-эɬаɠ 95 86,67 74,84 1,105 

259 7164 

2388 "Calidor Super", 12 ɫɟɤцɢɣ, выɫɨɬа Н=500ɦɦ 

 2-эɬаɠ 86,67 78,34 66,51 0,925 2388 "Calidor Super", 12 ɫɟɤцɢɣ, выɫɨɬа Н=500ɦɦ 

 2-эɬаɠ 78,34 70,01 58,18 0,788 2388 "Calidor Super", 12 ɫɟɤцɢɣ, выɫɨɬа Н=500ɦɦ 

Сɬ.03-1 2-эɬаɠ 95 82,5 75,75 1,112 
345 9552 

4776 "Calidor Super", 12 ɫɟɤцɢɣ, выɫɨɬа Н=500ɦɦ-2шɬ 

 2-эɬаɠ 82,5 69,99 60,25 0,852 4776 "Calidor Super", 12 ɫɟɤцɢɣ, выɫɨɬа Н=500ɦɦ-2шɬ 

Сɬ.04-1 ɩɨɞваɥ 95 86,68 74,84 1,105 

173 4776 

1592 "Calidor Super", 8 ɫɟɤцɢɣ, выɫɨɬа Н=500ɦɦ 

 ɩɨɞваɥ 86,68 78,36 66,52 0,925 1592 "Calidor Super", 8 ɫɟɤцɢɣ, выɫɨɬа Н=500ɦɦ 

 ɩɨɞваɥ 78,36 70,01 58,19 0,785 1592 "Calidor Super", 8 ɫɟɤцɢɣ, выɫɨɬа Н=500ɦɦ 
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2.4 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ 
 
Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ ɩɪɨɜɨɞɢɬɫɹ 

ɫɨɝɥɚɫɧɨ [6] ɢ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɨɩɪɟɞɟɥɟɧɢɢ ɞɢɚɦɟɬɪɨɜ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢ ɩɨɬɟɪɶ 
ɧɚɩɨɪɚ ɧɚ ɩɪɟɨɞɨɥɟɧɢɟ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɫɨɩɪɨɬɢɜɥɟɧɢɣ, ɜɨɡɧɢɤɚɸɳɢɯ ɜ ɬɪɭɛɟ, 
ɜ ɫɬɵɤɨɜɵɯ ɫɨɟɞɢɧɢɬɟɥɶɧɵɯ ɞɟɬɚɥɹɯ, ɜ ɦɟɫɬɚɯ ɪɟɡɤɢɯ ɩɨɜɨɪɨɬɨɜ ɢ ɢɡɦɟɧɟɧɢɣ 
ɞɢɚɦɟɬɪɚ ɬɪɭɛɨɩɪɨɜɨɞɚ. 

Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɫɢɫɬɟɦɵ ɜɨɞɹɧɨɝɨ ɨɬɨɩɥɟɧɢɹ ɜɵɩɨɥɧɹɸɬ 
ɪɚɡɥɢɱɧɵɦɢ ɫɩɨɫɨɛɚɦɢ. Ɋɚɫɫɦɨɬɪɢɦ ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɟ ɢɡ ɧɢɯ. 

ɉɟɪɜɵɣ ɫɩɨɫɨɛ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ – ɩɨ ɭɞɟɥɶɧɨɣ ɥɢɧɟɣɧɨɣ ɩɨɬɟɪɟ 
ɞɚɜɥɟɧɢɹ, ɤɨɝɞɚ ɩɨɞɛɢɪɚɸɬ ɞɢɚɦɟɬɪ ɬɪɭɛ ɩɪɢ ɪɚɜɧɵɯ ɩɟɪɟɩɚɞɚɯ ɬɟɦɩɟɪɚɬɭɪɵ 
ɜɨɞɵ ɜɨ ɜɫɟɯ ɫɬɨɹɤɚɯ ɢ ɜɟɬɜɹɯ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɪɚɫɱɟɬɧɨɦɭ ɩɟɪɟɩɚɞɭ 
ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɜɨ ɜɫɟɣ ɫɢɫɬɟɦɟ. 

ȼɬɨɪɨɣ ɫɩɨɫɨɛ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ – ɩɨ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɢ ɩɪɨɜɨɞɢɦɨɫɬɹɦ, ɤɨɝɞɚ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɩɨɬɨɤɨɜ 
ɜɨɞɵ ɜ ɰɢɪɤɭɥɹɰɢɨɧɧɵɯ ɤɨɥɶɰɚɯ ɫɢɫɬɟɦɵ ɢ ɩɨɥɭɱɚɸɬ ɧɟɪɚɜɧɵɟ ɩɟɪɟɩɚɞɵ 
ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɜ ɫɬɨɹɤɚɯ ɢ ɜɟɬɜɹɯ. 

Ɋɚɫɫɱɢɬɵɜɚɟɦ ɪɚɫɯɨɞ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɧɚ ɭɱɚɫɬɤɚɯ: 
 

ɱɤɝ
ttc

Q

oɝ

/;
)(

6.3
G




                                         (2.4.1) 

 
ɝɞɟ Q  - ɬɟɩɥɨɜɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɭɱɚɫɬɤɚɯ ɪɚɫɫɱɢɬɵɜɚɟɦɨɝɨ 

ɪɟɰɢɪɤɭɥɹɰɢɨɧɧɨɝɨ ɤɨɥɶɰɚ, ȼɬ; 
oɝ t,t  - ɬɟɦɩɟɪɚɬɭɪɵ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜ ɩɨɞɚɸɳɟɣ ɢ 

ɨɛɪɚɬɧɨɣ ɦɚɝɢɫɬɪɚɥɹɯ;ºɋ 
Ɋɚɫɫɱɢɬɵɜɚɟɦ ɫɪɟɞɧɸɸ ɜɟɥɢɱɢɧɭ ɭɞɟɥɶɧɨɣ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɧɚ ɬɪɟɧɢɟ 

ɫɪR  

ɦɉɚɊɤ
/;

l
R

ɰ.ɤ.
ɫɪ 


                                        (2.4.2) 

 
ɝɞɟ k – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɧɚ ɬɪɟɧɢɟ 
ɉɨ ɜɟɥɢɱɢɧɚɦ ɦɉɚ /,R ɫɪ  ɢ ɱɤɝ /,G  ɧɚɯɨɞɢɦ ɞɢɚɦɟɬɪɵ ɭɱɚɫɬɤɨɜ d, ɦɦ. 
ɉɨ ɜɟɥɢɱɢɧɟ ɞɢɦɟɬɪɚ ɭɱɚɫɬɤɚ d,ɦɦ, ɢ ɪɚɫɯɨɞɭ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɱɤɝ /,G  

ɨɩɪɟɞɟɥɢɬɶ ɭɞɟɥɶɧɵɟ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɧɚ ɭɱɚɫɬɤɟ R, ɉɚ/ɦ ɢ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ 
ɬɟɩɥɨɧɨɫɢɬɟɥɹ V,ɦ/ɫ. 

Ɉɩɪɟɞɟɥɹɟɦ ɞɢɧɚɦɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ 
 

ɉɚ;
2

V
P

2

ɞɢɧ


                                                (2.4.3) 

 
ɝɞɟ ρ – ɩɥɨɬɧɨɫɬɶ ɬɟɩɥɨɧɨɫɢɬɟɥɹ, ɤɝ/ɦ³ 
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Ɉɩɪɟɞɟɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬɵ ɦɟɫɬɧɵɯ ɫɨɩɪɨɬɢɜɥɟɧɢɣ ζ ɢ ɪɚɫɫɱɢɬɵɜɚɟɦ 
ɩɨɬɟɪɸ ɞɚɜɥɟɧɢɹ ɜ ɦɟɫɬɧɵɯ ɫɨɩɪɨɬɢɜɥɟɧɢɹɯ  

 
ɉɚɊɞɢɧ ;Z                                                       (2.4.4)  

 
Ɉɩɪɟɞɟɥɹɟɦ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɧɚ ɭɱɚɫɬɤɚɯ  
 

ɉɚZ,Rl                                                       (2.4.5) 
 

ɉɪɨɢɡɜɨɞɢɦ ɭɜɹɡɤɭ ɨɬɜɟɬɜɥɟɧɢɣ ɫ ɦɚɝɢɫɬɪɚɥɶɸ  
 
                        (2.4.6) 

 
 

Ⱥɤɫɨɧɨɦɟɬɪɢɱɟɫɤɢɟ ɫɯɟɦɵ ɫɢɫɬɟɦ  ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɥɢɫɬɚɯ ɝɪɚɮɢɱɟɫɤɨɣ 
ɱɚɫɬɢ. 

Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɬɪɭɛɚɯ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɧɨɦɨɝɪɚɦɦɟ 
ɪɢɫ. 2.2 [6]. ȼɟɥɢɱɢɧɭ ɩɨɬɟɪɶ ɧɚɩɨɪɚ ɧɚ ɦɟɫɬɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ, ɜ 
ɫɨɟɞɢɧɢɬɟɥɶɧɵɯ ɞɟɬɚɥɹɯ ɢ ɚɪɦɚɬɭɪɟ ɩɪɢɧɢɦɚɟɦ ɩɨ ɪɟɤɨɦɟɧɞɚɰɢɢ [6]. ɇɟɜɹɡɤɚ 
ɦɟɠɞɭ ɩɪɢɛɨɪɚɦɢ ɤɨɦɩɟɧɫɢɪɭɟɦ ɫ ɩɨɦɨɳɶɸ ɤɥɚɩɚɧɨɜ ɫ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ 
ɧɚɫɬɪɨɣɤɨɣ RTD-N. Ɉɤɨɧɱɚɬɟɥɶɧɚɹ ɧɚɫɬɪɨɣɤɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ. ȼ 
ɬɟɩɥɨɜɨɦ ɭɡɥɟ ɫɢɫɬɟɦɵ ɭɜɹɡɵɜɚɟɦ ɛɚɥɚɧɫɢɪɨɜɨɱɧɵɦɢ ɤɥɚɩɚɧɚɦɢ ɆSV-ɋ. 
Ɋɚɫɱɟɬ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ 8. 
 
Ɍɚɛɥɢɰɚ 8 -  Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ  
 

№ 
ɭɱɫɬɤɚ 

 Q, 
ȼɬ 

G, 
ɤɝ/ɝ L, ɦ 

d, 
ɦɦ 

V, 
ɦ/ɫ 

R, 
ɉɚ/ɦ 

R*L, 
ɉɚ 

Pɞɢɧɚɦ, 
ɉɚ ∑ξ Z, ɉɚ 

R*L+Z, 
ɉɚ 

1 2 3 4 5 6 7 8 9 10 11 12 
ɫɢɫɬɟɦɚ Ɉ1 
ɦɚɝɢɫɬɪɚɥɶ 

1-2 1270 44 7,2 15 0,05 5,2 37,44 1,3 3,2 4,00 41,44 
2-3 2350 81 13,6 20 0,064 5 68 2,0 9,8 20,07 88,07 
3-4 6645 228 14 20 0,165 28 392 13,6 5,2 70,79 462,79 
4-5 12760 437 37,8 25 0,155 18 680,4 12,0 4 48,05 728,45 
5-6 24748 849 12 40 0,182 14 168 16,6 2 33,12 201,12 

6-ɍɍ 29658 1017 6 50 0,13 5,5 33 8,5 3 25,35 58,35 
           1580,22 

ɨɬɜɟɬɜɥɟɧɢɟ 
7-8 2660 91 12 20 0,074 6,5 78 2,7 6,8 18,62 96,62 
8-4 6115 210 22 20 0,165 28 616 13,6 3 40,84 656,84 

           753,46 
∆=52,3%, ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɛɚɥɚɧɫɢɪɨɜɨɱɧɵɣ ɤɥɚɩɚɧ 

ɨɬɜɟɬɜɥɟɧɢɟ 
9-10 1150 39 6 15 0,057 4 24 1,6 3,2 5,20 29,20 
10-11 2920 100 6,6 20 0,083 8 52,8 3,4 6,6 22,73 75,53 

%10100 





ɦɚɝ

ɨɬɜɦɚɝ

P

PP
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 8 
1 2 3 4 5 6 7 8 9 10 11 12 

11-12 3760 129 8 20 0,104 12 96 5,4 7 37,86 133,86 
12-13 7210 247 8 25 0,125 12 96 7,8 3 23,44 119,44 
13-14 9878 339 33,2 32 0,095 5 166 4,5 7 31,59 197,59 
14-5 11988 411 10 32 0,114 7 70 6,5 3 19,49 89,49 

           645,11 
∆=59%, ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɛɚɥɚɧɫɢɪɨɜɨɱɧɵɣ ɤɥɚɩɚɧ 

Ɉɬɜɟɬɜɥɟɧɢɟ 
15-16 1180 40 19,8 15 0,055 4,1 81,18 1,5 6,4 9,68 90,86 
16-17 1840 63 12 20 0,051 2,2 26,4 1,3 4,6 5,98 32,38 
17-18 3590 123 12 20 0,099 11 132 4,9 5,8 28,42 160,42 
18-6 4910 168 35,2 20 0,134 19 668,8 9,0 8,2 73,62 742,42 

           1026,08 
∆=35%, ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɛɚɥɚɧɫɢɪɨɜɨɱɧɵɣ ɤɥɚɩɚɧ 

Ɉɬɜɟɬɜɥɟɧɢɟ 
19-20 1410 48 6,6 20 0,037 1,5 9,9 0,7 5,2 3,56 13,46 
20-8 3455 118 0,5 20 0,094 10 5 4,4 11,2 49,48 54,48 

           67,94 
∆=96%, ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɛɚɥɚɧɫɢɪɨɜɨɱɧɵɣ ɤɥɚɩɚɧ 

Ɉɬɜɟɬɜɥɟɧɢɟ 
21-22 1000 34 2 15 0,051 3,5 7 1,3 4,8 6,24 13,24 
22-23 1830 63 11 20 0,051 2,2 24,2 1,3 4,6 5,98 30,18 

23-13 2668 91 1 20 0,074 6,5 6,5 2,7 6,2 16,98 23,48 
           66,90 

∆=95%, ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɛɚɥɚɧɫɢɪɨɜɨɱɧɵɣ ɤɥɚɩɚɧ 
Ɉɬɜɟɬɜɥɟɧɢɟ 

24-25 1770 61 6,6 15 0,091 14 92,4 4,1 3,2 13,25 105,65 
25-12 3450 118 0,5 20 0,094 10 5 4,4 11,2 49,48 54,48 

           160,13 
∆=90%, ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɛɚɥɚɧɫɢɪɨɜɨɱɧɵɣ ɤɥɚɩɚɧ 

Ɉɬɜɟɬɜɥɟɧɢɟ 
26-14 2110 72 19,2 20 0,058 3,5 67,2 1,7 8,8 14,80 82,00 

∆=94%, ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɛɚɥɚɧɫɢɪɨɜɨɱɧɵɣ ɤɥɚɩɚɧ 
Ɉɬɜɟɬɜɥɟɧɢɟ 

27-28 2250 77 6,6 20 0,062 4,5 29,7 1,9 6,4 12,30 42,00 
∆=98%, ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɛɚɥɚɧɫɢɪɨɜɨɱɧɵɣ ɤɥɚɩɚɧ 

ɫɢɫɬɟɦɚ Ɉ2 
ɦɚɝɢɫɬɪɚɥɶ 

1-2 2277 78 6,6 20 0,062 4,5 29,7 1,9 5,2 9,99 39,69 
2-3 3827 131 18 20 0,104 12 216 5,4 7,4 40,02 256,02 
3-4 7654 262 8 20 0,128 12,8 102,4 8,2 2 16,38 118,78 

4-ɍɍ 11071 380 36,2 25 0,105 6 217,2 5,5 6 33,08 250,28 
           664,77 

Ɉɬɜɟɬɜɥɟɧɢɟ 
5-6 1139 39 10 15 0,055 3,85 38,5 1,5 4,8 7,26 45,76 
6-7 2277 78 6 20 0,062 4,5 27 1,9 7,4 14,22 41,22 
7-4 3417 117 14,6 20 0,092 9,8 143,1 4,2 7,6 32,16 175,24 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 8 
1 2 3 4 5 6 7 8 9 10 11 12 
           262,22 

∆=61%, ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɛɚɥɚɧɫɢɪɨɜɨɱɧɵɣ ɤɥɚɩɚɧ 
Ɉɬɜɟɬɜɥɟɧɢɟ 

8-9 2277 78 6,6 20 0,062 4,5 29,7 1,9 5,2 9,99 39,69 
9-3 3827 131 0,5 20 0,104 12 6 5,4 6,2 33,53 39,53 

           79,22 
∆=88%, ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɛɚɥɚɧɫɢɪɨɜɨɱɧɵɣ ɤɥɚɩɚɧ 

ɫɢɫɬɟɦɚ Ɉ3 
1-2 2115 72 12,4 15 0,105 18,5 229,4 5,5 6,8 37,49 266,89 

2-ɍɍ 4230 144 66,6 20 0,115 14,4 959 6,6 15,6 103,16 1062,20 
           1329,09 

ɫɢɫɬɟɦɚ Ɉ4 
ɦɚɝɢɫɬɪɚɥɶ 

1-2 770 26 37 15 0,037 2,6 96,2 0,7 8 5,48 101,68 
2-ɍɍ 320 11 0,5 20 0,027 1 0,5 0,4 3 1,09 1,59 

           103,27 
Ɉɬɜɟɬɜɥɟɧɢɟ 

3-4 730 25 10 15 0,037 2,6 26 0,7 4,8 3,29 29,29 
4-2 320 11 1,5 20 0,027 1 1,5 0,4 4,6 1,68 3,18 

           32,47 
∆=69%, ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɛɚɥɚɧɫɢɪɨɜɨɱɧɵɣ ɤɥɚɩɚɧ 

 
 

2.5 ɉɨɞɛɨɪ ɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɚɹ ɧɚɫɬɪɨɣɤɚ ɬɟɪɦɨɪɟɝɭɥɹɬɨɪɨɜ ɢ 
ɛɚɥɚɧɫɢɪɨɜɨɱɧɵɯ ɤɥɚɩɚɧɨɜ 

 
Ɋɟɝɭɥɢɪɭɸɳɭɸ ɚɪɦɚɬɭɪɭ ɫɥɟɞɭɟɬ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɜɨ ɜɫɟɯ ɩɨɦɟɳɟɧɢɹɯ, 

ɤɪɨɦɟ ɝɚɪɞɟɪɨɛɧɵɯ, ɞɭɲɟɜɵɯ, ɫɚɧɢɬɚɪɧɵɯ ɭɡɥɨɜ, ɤɥɚɞɨɜɵɯ, ɚ ɬɚɤ ɠɟ ɬɟɯ, ɝɞɟ 
ɢɦɟɟɬɫɹ ɨɩɚɫɧɨɫɬɶ ɡɚɦɟɪɡɚɧɢɹ ɬɟɩɥɨɧɨɫɢɬɟɥɹ (ɧɚ ɥɟɫɬɧɢɱɧɵɯ ɤɥɟɬɤɚɯ, 
ɬɚɦɛɭɪɚɯ ɢ ɬ.ɩ.) 

Ɋɟɝɭɥɢɪɭɸɳɭɸ ɚɪɦɚɬɭɪɭ ɞɥɹ ɨɬɨɩɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ ɞɜɭɯɬɪɭɛɧɵɯ 
ɫɢɫɬɟɦ ɨɬɨɩɥɟɧɢɹ ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɫ ɩɨɜɵɲɟɧɧɵɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ.  

ȼɫɟ ɨɬɨɩɢɬɟɥɶɧɵɟ ɩɪɢɛɨɪɵ ɫɧɚɛɠɟɧɵ ɬɟɪɦɨɪɟɝɭɥɹɬɨɪɚɦɢ (ɬɟɪɦɨɫɬɚɬ) 
RTD – N, ɤɨɬɨɪɵɟ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɩɨɞɞɟɪɠɢɜɚɸɬ ɡɚɞɚɧɧɭɸ ɬɟɦɩɟɪɚɬɭɪɭ 
ɜɨɡɞɭɯɚ ɜ ɩɨɦɟɳɟɧɢɢ ɩɭɬɟɦ ɢɡɦɟɧɟɧɢɹ ɪɚɫɯɨɞɚ ɜɨɞɵ ɱɟɪɟɡ ɩɪɢɛɨɪ. 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɞɢɚɦɟɬɪɚ ɩɪɢɫɨɟɞɢɧɢɬɟɥɶɧɨɣ ɬɪɭɛɵ ɩɨɞɛɢɪɚɟɦ 
ɞɢɚɦɟɬɪ ɤɥɚɩɚɧɚ ɢ ɩɨ ɞɢɚɝɪɚɦɦɚɦ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 
ɬɟɪɦɨɪɟɝɭɥɹɬɨɪɨɜ ɜɵɛɢɪɚɟɦ ɢɯ ɩɪɟɞɜɚɪɢɬɟɥɶɧɭɸ ɧɚɫɬɪɨɣɤɭ. 

Ⱦɥɹ ɭɜɹɡɤɢ ɫɢɫɬɟɦ ɨɬɨɩɥɟɧɢɹ ɧɚ ɝɪɟɛɟɧɤɟ ɢɫɩɨɥɶɡɭɟɦ ɪɭɱɧɵɟ 
ɛɚɥɚɧɫɢɪɨɜɨɱɧɵɟ ɤɥɚɩɚɧɵ ɆSV-ɋ. Ⱦɚɧɧɵɟ ɤɥɚɩɚɧ ɩɨɞɛɢɪɚɸɬɫɹ ɩɨ ɞɢɚɦɟɬɪɭ 
ɬɪɭɛɨɩɪɨɜɨɞɚ, ɧɚ ɤɨɬɨɪɨɦ ɨɧ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ. 

ɉɨɞɛɨɪ ɤɥɚɩɚɧɨɜ ɫɜɨɞɢɬɫɹ ɜ ɬɚɛɥɢɰɟ 9.  
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Ɍɚɛɥɢɰɚ 9- ɉɨɞɛɨɪ ɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɚɹ ɧɚɫɬɪɨɣɤɚ ɛɚɥɚɧɫɢɪɨɜɨɱɧɵɯ ɤɥɚɩɚɧɨɜ 
ɆSV-ɋ. 
 
ɋɢɫɬɟɦɚ 1 2 3 4 5 6 7 
Ⱦɢɚɦɟɬɪ 
ɤɥɚɩɚɧɚ 

32 25 32 40 40 40 40 

ɂɧɞɟɤɫ 
ɧɚɫɬɪɨɣɤɢ 

2 1 2 1 1 1 4 
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3 ȼɟɧɬɢɥɹɰɢɹ  
 
ɋɢɫɬɟɦɚ ɜɟɧɬɢɥɹɰɢɢ ɷɬɨ ɧɚɛɨɪ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɚɤɫɟɫɫɭɚɪɨɜ ɢ ɚɜɬɨɦɚɬɢɤɢ, 

ɫɩɪɨɟɤɬɢɪɨɜɚɧɧɨɣ ɢ ɫɦɨɧɬɢɪɨɜɚɧɧɨɣ ɜ ɟɞɢɧɭɸ ɫɢɫɬɟɦɭ, ɛɥɚɝɨɞɚɪɹ ɤɨɬɨɪɨɣ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɢɬɨɤ ɫɜɟɠɟɝɨ ɜɨɡɞɭɯɚ ɜ ɩɨɦɟɳɟɧɢɟ ɢ ɜɵɬɹɠɤɚ ɨɛɪɚɬɧɨ.  

ɋɨɜɪɟɦɟɧɧɵɟ ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ ɩɪɨɟɤɬɢɪɭɸɬ ɧɚ ɨɫɧɨɜɟ ɢɦɩɨɪɬɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɟɤɨɬɨɪɵɯ ɪɨɫɫɢɣɫɤɢɯ ɡɚɜɨɞɨɜ, 
ɪɚɛɨɬɚɸɳɢɯ ɜ ɨɫɧɨɜɧɨɦ, ɩɨ ɤɨɧɜɟɪɫɢɢ. ɋɨɜɪɟɦɟɧɧɵɟ ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ 
ɨɛɟɫɩɟɱɢɜɚɸɬ ɧɟ ɬɨɥɶɤɨ ɰɢɪɤɭɥɹɰɢɸ ɜɨɡɞɭɯɚ ɜ ɩɨɦɟɳɟɧɢɢ, ɧɨ ɢ ɟɝɨ ɨɱɢɫɬɤɭ, 
ɢɡɦɟɧɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɜɥɚɠɧɨɫɬɢ, ɬ.ɟ. ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨɥɧɚɹ ɨɛɪɚɛɨɬɤɚ 
ɜɨɡɞɭɯɚ. 
 

3.1 Ɋɚɫɱɟɬ ɩɨɫɬɭɩɥɟɧɢɣ ɬɟɩɥɚ ɜ ɩɨɦɟɳɟɧɢɹ 
 

3.1.1 Ɍɟɩɥɨɩɨɫɬɭɩɥɟɧɢɹ ɨɬ ɢɫɬɨɱɧɢɤɨɜ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɨɫɜɟɳɟɧɢɹ 
 

Ʉɨɥɢɱɟɫɬɜɨ ɬɟɩɥɚ, (ȼɬ), ɩɨɫɬɭɩɚɸɳɟɝɨ ɜ ɩɨɦɟɳɟɧɢɟ ɨɬ ɢɫɬɨɱɧɢɤɨɜ 
ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɨɫɜɟɳɟɧɢɹ  

 
                                  ȼɬqFEQ ɨɫɜɨɫɜɨɫɜ                                           (3.1.1.1) 

 
ɝɞɟ ȿ – ɨɫɜɟɳɟɧɧɨɫɬɶ, ɥɤ;  
F- ɩɥɨɳɚɞɶ ɩɨɥɚ ɩɨɦɟɳɟɧɢɹ, ɦ2; 
qɨɫɜ – ɦɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɚɹ ɭɞɟɥɶɧɚɹ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ 
ɫɜɟɬɢɥɶɧɢɤɨɜ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɬɚɛɥ. 6.3 [4] qɨɫɜ = 0,067 ȼɬ/(ɦ2ɥɤ); 
nɨɫɜ - ɞɨɥɹ ɬɟɩɥɚ, ɩɨɫɬɭɩɚɸɳɟɝɨ ɜ ɩɨɦɟɳɟɧɢɟ,  nɨɫɜ =1 ɞɥɹ ɥɚɦɩ ɧɚɯɨɞɹɳɢɯɫɹ ɜ 
ɩɨɦɟɳɟɧɢɢ.  
 
Ɍɚɛɥɢɰɚ 10 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɨɦɟɳɟɧɢɣ ɢ ɢɫɬɨɱɧɢɤɨɜ ɨɫɜɟɳɟɧɢɹ 
 

N 
ɇɚɢɦɟɧɨɜɚɧɢɟ, ɧɚɡɧɚ-

ɱɟɧɢɟ ɩɨɦɟɳɟɧɢɹ 
Ɍɢɩ 

ɥɚɦɩɵ 
ɋɜɟɬ 

ɫɜɟɬɢɥɶɧɢɤɚ 

Ɇɟɫɬɨ 
ɪɚɫɩɨɥɨɠɟɧɢɹ 
ɫɜɟɬɢɥɶɧɢɤɚ 

F, ɦ2 
H, 
ɦ 

6 Ɂɚɥ ɧɚ 84 ɦɟɫɬɚ ɧɚ 1 ɷɬɚɠɟ Ʌɸɦɢɧ. ɉɪɹɦɨɝɨ 
ɫɜɟɬɚ 

ȼ ɩɨɦɟɳɟɧɢɢ 141,6 3,3 

9 Ƚɨɪɹɱɢɣ ɰɟɯ ɧɚ 1 ɷɬɚɠɟ Ʌɸɦɢɧ. ɉɪɹɦɨɝɨ 
ɫɜɟɬɚ 

ȼ ɩɨɦɟɳɟɧɢɢ 37,7 3,3 

 
Ɍɨɝɞɚ ɤɨɥɢɱɟɫɬɜɨ ɬɟɩɥɚ, ɩɨɫɬɭɩɚɸɳɟɝɨ ɨɬ ɢɫɬɨɱɧɢɤɨɜ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ 

ɨɫɜɟɳɟɧɢɹ, ɫɨɫɬɚɜɢɬ: 
 
ɞɥɹ  ɡɚɥɚ № 6  : 20961074,06,141200Q1  ȼɬ 
 
ɞɥɹ ɝɨɪɹɱɟɝɨ ɰɟɯɚ № 9  : 11541102,07,37300Q2  ȼɬ 
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Ⱦɥɹ  ɡɚɥɨɜ №33,34 ɢ ɝɨɪɹɱɟɝɨ ɰɟɯɚ №39 ɪɚɫɱɟɬ ɩɪɨɢɡɜɨɞɢɦ ɚɧɚɥɨɝɢɱɧɨ. 
 

3.1.2 Ɍɟɩɥɨɩɨɫɬɭɩɥɟɧɢɹ ɨɬ ɫɨɥɧɟɱɧɨɣ ɪɚɞɢɚɰɢɢ ɱɟɪɟɡ ɫɜɟɬɨɜɵɟ 
ɩɪɨɟɦɵ 

 
Ʉɨɥɢɱɟɫɬɜɨ ɬɟɩɥɨɬɵ, ȼɬ, ɩɨɫɬɭɩɚɸɳɟɟ ɜ ɬɟɩɥɵɣ ɩɟɪɢɨɞ ɝɨɞɚ ɱɟɪɟɡ 

ɫɜɟɬɨɜɵɟ ɩɪɨɟɦɵ, 
 

       (3.1.2.1) 
 
ɝɞɟ qq , - ɬɟɩɥɨɜɵɟ ɩɨɬɨɤɢ, ɩɨɫɬɭɩɚɸɳɢɟ ɜ ɩɨɦɟɳɟɧɢɟ ɱɟɪɟɡ ɜɟɪɬɢɤɚɥɶɧɨɟ 
ɨɫɬɟɤɥɟɧɢɟ, ȼɬ/ɦ2;  

OO FF  ,  - ɩɥɨɳɚɞɢ ɫɜɟɬɨɜɵɯ ɩɪɨɟɦɨɜ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɨɛɥɭɱɚɟɦɵɯ ɢ ɧɟ 
ɨɛɥɭɱɚɟɦɵɯ ɩɪɹɦɨɣ ɫɨɥɧɟɱɧɨɣ ɪɚɞɢɚɰɢɟɣ, ɦ2;  
ɋɁ - ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɩɭɫɤɚɧɢɹ ɫɨɥɧɟɱɧɵɯ ɭɫɬɪɨɣɫɬɜ. Ⱦɥɹ ɨɤɨɧ ɛɟɡ 

ɫɨɥɧɰɟɡɚɳɢɬɧɵɯ ɭɫɬɪɨɣɫɬɜ 9,0ɋɁ . 
Ⱦɥɹ ɜɟɪɬɢɤɚɥɶɧɵɯ ɨɫɬɟɤɥɟɧɢɣ, ɱɚɫɬɢɱɧɨ ɢɥɢ ɩɨɥɧɨɫɬɶɸ ɨɛɥɭɱɚɟɦɵɯ 

ɩɪɹɦɨɣ ɫɨɥɧɟɱɧɨɣ ɪɚɞɢɚɰɢɟɣ, 
 

                            (3.1.2.2) 
 

Ⱦɥɹ ɜɟɪɬɢɤɚɥɶɧɵɯ ɨɫɬɟɤɥɟɧɢɣ, ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɬɟɧɢ,  
 

                      (3.1.2.3) 
 
ɝɞɟ  ȼɊȼɉ qq , - ɩɨɫɬɭɩɥɟɧɢɟ ɬɟɩɥɨɬɵ, ȼɬ/ɦ2, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɨɬ ɩɪɹɦɨɣ ɢ 
ɪɚɫɫɟɹɧɧɨɣ ɫɨɥɧɟɱɧɨɣ ɪɚɞɢɚɰɢɢ;  

1K - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɡɚɬɟɧɟɧɢɟ ɨɫɬɟɤɥɟɧɢɹ; 
2K - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɡɚɝɪɹɡɧɟɧɢɟ ɨɫɬɟɤɥɟɧɢɹ. 

ɂɡ ɬɚɛɥɢɰɵ 3 ɩɪɢɥɨɠɟɧɢɹ 12 [2] ɢɥɢ ɩɨ [3] ɩɪɢɧɢɦɚɟɦ ɫɭɦɦɚɪɧɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ɩɪɹɦɨɣ ɢ ɪɚɫɫɟɹɧɧɨɣ ɪɚɞɢɚɰɢɢ, ɩɨɫɬɭɩɚɸɳɢɯ ɱɟɪɟɡ ɜɟɪɬɢɤɚɥɶɧɨɟ 
ɨɫɬɟɤɥɟɧɢɟ ɫɜɟɬɨɜɵɯ ɩɪɨɟɦɨɜ, ɨɛɪɚɳɟɧɧɵɯ ɧɚ ɜɨɫɬɨɤ. Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɜɟɞɟɧɢɹ 
ɪɚɫɱɟɬɚ ɞɚɧɧɵɟ ɡɚɧɨɫɢɦ ɜ ɬɚɛɥɢɰɭ 11. 

 
 
  
 
 
 
 
 
 
 

;*)**( ɋɁOOO FqFqQ 

21 **)( KKqqq ȼɊȼɉ 

,** 21 KKqq ȼɊ
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  Ɍɚɛɥɢɰɚ 11 - Ɍɟɩɥɨɩɨɫɬɭɩɥɟɧɢɹ ɨɬ ɩɪɹɦɨɣ ɢ ɪɚɫɫɟɹɧɧɨɣ ɫɨɥɧɟɱɧɨɣ     
ɪɚɞɢɚɰɢɢ ɱɟɪɟɡ ɜɟɪɬɢɤɚɥɶɧɵɟ ɫɜɟɬɨɜɵɟ ɩɪɨɟɦɵ 

 

ɑɚɫɵ ɫɭɬɨɤ 

Ʉɨɥɢɱɟɫɬɜɨ ɬɟɩɥɨɬɵ, ɩɨɫɬɭɩɚɸɳɟɟ ɱɟɪɟɡ 
ɜɟɪɬɢɤɚɥɶɧɵɟ ɨɫɬɟɤɥɟɧɢɹ, ȼɬ/ɦ2 

Ɉɛɪɚɳɟɧɧɨɟ ɧɚ ȼɨɫɬɨɤ. 
4-5 264 
5-6 507 
6-7 638 
7-8 669 
8-9 618 
9-10 469 
10-11 269 
11-12 104 

 
ɂɡ ɬɚɛɥɢɰɵ 11 ɜɢɞɧɨ, ɱɬɨ ɩɟɪɢɨɞ ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɫɬɭɩɥɟɧɢɣ ɬɟɩɥɨɬɵ ɜ 

ɩɨɦɟɳɟɧɢɟ ɧɚɛɥɸɞɚɟɬɫɹ ɫ 7 ɞɨ 8 ɱɚɫɨɜ. 
Ʉɨɥɢɱɟɫɬɜɨ ɬɟɩɥɨɬɵ ɜ ɩɟɪɢɨɞ ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɫɬɭɩɥɟɧɢɣ ɜ ɩɨɦɟɳɟɧɢɟ 

ɨɩɪɟɞɟɥɹɟɦ: 
 Ȼɚɧɤɟɬɧɵɣ ɡɚɥ 
 

35109,047,29,06,0669Qɨ   ȼɬ 
 
Ⱦɥɹ ɛɚɧɤɟɬɧɵɯ ɡɚɥɨɜ №33,34  ɪɚɫɱɟɬ ɩɪɨɢɡɜɨɞɢɦ ɚɧɚɥɨɝɢɱɧɨ. 

 
3.1.3 Ɍɟɩɥɨɩɨɫɬɭɩɥɟɧɢɹ ɨɬ ɫɨɥɧɟɱɧɨɣ ɪɚɞɢɚɰɢɢ ɱɟɪɟɡ ɩɨɤɪɵɬɢɟ 
 
Ʉɨɥɢɱɟɫɬɜɨ ɬɟɩɥɚ, ȼɬ, ɩɨɫɬɭɩɚɸɳɟɟ ɜ ɬɟɩɥɵɣ ɩɟɪɢɨɞ ɝɨɞɚ ɜ ɩɨɦɟɳɟɧɢɟ 

ɱɟɪɟɡ ɝɨɪɢɡɨɧɬɚɥɶɧɨɟ ɩɨɤɪɵɬɢɟ 
 

 FAqQ qɩ  0 ,                                         (3.1.3.1) 

 
ɝɞɟ F - ɩɥɨɳɚɞɶ ɩɨɤɪɵɬɢɹ ɩɨɦɟɳɟɧɢɹ, ɦ2 
q0-ɫɪɟɞɧɟɫɭɬɨɱɧɨɟ ɩɨɫɬɭɩɥɟɧɢɟ ɬɟɩɥɚ ɜ ɩɨɦɟɳɟɧɢɟ , ȼɬ/ɦ2. 
Ⱥq –ɚɦɩɥɢɬɭɞɚ ɤɨɥɟɛɚɧɢɣ ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɚ, ȼɬ/ɦ2. 
 

 ɜɭɫɥ
ɧ tt

R
q /

0
0

1
 ,                                       (3.1.3.2) 

 
ɝɞɟ R0-ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɩɨɤɪɵɬɢɹ, ɦ2*°ɋ/ȼɬ, ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ 
3,673 ɦ2*°ɋ/ȼɬ. 
tɧ
ɭɫɥ- ɭɫɥɨɜɧɚɹ ɫɪɟɞɧɟɫɭɬɨɱɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ , °ɋ. 
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tɜ
’- ɜɧɭɬɪɟɧɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɞ ɩɟɪɟɤɪɵɬɢɟɦ ɫ ɭɱɟɬɨɦ ɝɪɚɞɢɟɧɬɚ ɬɟɦɩɟɪɚɬɭɪ, 

°ɋ. 
 

                                                 
ɧ

ɫɪ
ɧ

ɭɫɥ
ɧ

I
tt


 *

 ,                                       (3.1.3.3) 

 
ɝɞɟ tɧ- ɫɪɟɞɧɟɫɭɬɨɱɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɡɚ ɢɸɥɶ ɦɟɫɹɰ, 0ɋ. 
-ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɝɥɨɳɟɧɢɹ ɫɨɥɧɟɱɧɨɣ ɪɚɞɢɚɰɢɢ ɦɚɬɟɪɢɚɥɨɦ, ɞɥɹ ɦɟɬɚɥɥɚ 0,9. 
ɧ- ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɟɪɟɞɚɱɢ ɧɚɪɭɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ., ȼɬ/ɦ2*0ɋ. 
 

U6,117,8 ɧ                                            (3.1.3.4) 
 

ɝɞɟ U - ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ ɜ ɬɟɩɥɵɣ ɩɟɪɢɨɞ ɝɨɞɚ, ɦ/ɫ. 
 

ɜɜq АА   ,                                             (3.1.3.5) 

 
ɝɞɟ ɜ- ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɟɪɟɞɚɱɢ ɨɬ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɤɪɵɬɢɹ, 
ȼɬ/ɦ2*0ɋ.  
Аɜ - ɚɦɩɥɢɬɭɞɚ ɤɨɥɟɛɚɧɢɣ ɬɟɦɩɟɪɚɬɭɪ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɤɪɵɬɢɹ 0ɋ. 
 



ɪɚɫɱ
ɧt

ɜ
АА  ,                                              (3.1.3.6) 

 
ɝɞɟ Ⱥtɧ

ɪɚɫɱ - ɪɚɫɱɟɬɧɚɹ ɚɦɩɥɢɬɭɞɚ ɫɭɬɨɱɧɵɯ ɤɨɥɟɛɚɧɢɣ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɪɭɠɧɨɝɨ 
ɜɨɡɞɭɯɚ , 0ɋ. 
Ȗ -ɜɟɥɢɱɢɧɚ ɡɚɬɭɯɚɧɢɹ ɪɚɫɱɟɬɧɨɣ ɚɦɩɥɢɬɭɞɵ, .7,8 0R  

 
3.1.4 Ɍɟɩɥɨɩɨɫɬɭɩɥɟɧɢɹ, ɜɥɚɝɨɩɨɫɬɭɩɥɟɧɢɹ ɢ ɩɨɫɬɭɩɥɟɧɢɹ                     

ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ ɨɬ ɥɸɞɟɣ. 
 

Ɍɟɩɥɨɜɵɞɟɥɟɧɢɹ ɱɟɥɨɜɟɤɚ ɫɤɥɚɞɵɜɚɸɬɫɹ ɢɡ ɨɬɞɚɱɢ ɹɜɧɨɝɨ ɢ ɫɤɪɵɬɨɝɨ 
ɬɟɩɥɚ ɢ ɡɚɜɢɫɹɬ ɨɬ ɜɢɞɚ ɜɵɩɨɥɧɹɟɦɨɣ ɪɚɛɨɬɵ, ɬɟɦɩɟɪɚɬɭɪɵ ɜɧɭɬɪɟɧɧɟɝɨ 
ɜɨɡɞɭɯɚ ɢ ɬɟɩɥɨɡɚɳɢɬɧɵɯ ɫɜɨɣɫɬɜ ɨɞɟɠɞɵ. Ɉɬ ɷɬɢɯ ɠɟ ɮɚɤɬɨɪɨɜ ɡɚɜɢɫɹɬ ɢ 
ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɩɨɦɟɳɟɧɢɟ ɜɥɚɝɢ ɨɬ ɱɟɥɨɜɟɤɚ. ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɬɟɩɥɨ- 
ɜɥɚɝɨɩɨɫɬɭɩɥɟɧɢɣ ɢ ɩɨɫɬɭɩɥɟɧɢɹ ɋɈ2  ɨɬ ɥɸɞɟɣ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɚɧɧɵɟ ɩɨ 
ɭɞɟɥɶɧɵɦ ɤɨɥɢɱɟɫɬɜɚɦ ɭɤɚɡɚɧɧɵɯ ɜɪɟɞɧɨɫɬɟɣ ɨɬ ɨɞɧɨɝɨ ɱɟɥɨɜɟɤɚ. 
 Ɍɟɩɥɨɩɨɫɬɭɩɥɟɧɢɹ ɨɬ ɥɸɞɟɣ, ȼɬ: 
 
                                                           nqQ ɩɱɟɥ  ,                                              (3.1.4.1) 

 
ɝɞɟ ɩq - ɩɨɥɧɨɟ  ɬɟɩɥɨɜɵɞɟɥɟɧɢɟ ɨɞɧɢɦ ɱɟɥɨɜɟɤɨɦ, ȼɬ;  
n - ɤɨɥɢɱɟɫɬɜɨ ɱɟɥɨɜɟɤ ɜ ɩɨɦɟɳɟɧɢɢ, ɞɥɹ ɛɚɧɤɟɬɧɨɝɨ ɡɚɥɚ № 6 - n = 84 ɱɟɥ, ɞɥɹ 
ɝɨɪɹɱɟɝɨ ɰɟɯɚ № 9 -10 ɱɟɥ.; 
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Ʉɨɥɢɱɟɫɬɜɨ ɜɥɚɝɢ W(ɤɝ/ɱ), ɜɵɞɟɥɹɟɦɨɣ ɥɸɞɶɦɢ, ɡɚɜɢɫɢɬ ɨɬ ɧɨɪɦɵ 
ɜɥɚɝɨɜɵɞɟɥɟɧɢɣ ɨɞɧɢɦ ɱɟɥɨɜɟɤɨɦ Wi (ɝ/ɱ). 
 
                                                          nWW i                                                  (3.1.4.2) 

 
 

ɉɨɫɬɭɩɥɟɧɢɹ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ ɨɬ ɥɸɞɟɣ (ɨɞɢɧɚɤɨɜɨ ɞɥɹ ɬɟɩɥɨɝɨ ɢ 
ɯɨɥɨɞɧɨɝɨ ɩɟɪɢɨɞɨɜ), ɝ/ɱɚɫ 
 
 nɆɆ i          (3.1.4.3) 

 
ɝɞɟ iɆ - ɤɨɥɢɱɟɫɬɜɨ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ, ɜɵɞɟɥɹɟɦɨɝɨ ɨɞɧɢɦ ɱɟɥɨɜɟɤɨɦ.    
  Ȼɚɧɤɟɬɧɵɣ ɡɚɥ № 6:  
ɏɨɥɨɞɧɵɣ ɢ ɩɟɪɟɯɨɞɧɵɣ ɩɟɪɢɨɞ ɩɪɢ tȼ=16°ɋ 
 
                                                9710846,115 яɜɧ

ɱɟɥQ ȼɬ 
 
                                                13087848,155 ɩɨɥ

ɱɟɥQ ȼɬ 
 

49598459 W  ɝ/ɱ 
 

33608440 Ɇ   ɝ/ɱ 
 
Ɍɟɩɥɵɣ ɩɟɪɢɨɞ ɩɪɢ tȼ=25,5°ɋ  
 
                                                  53768464 яɜɧ

ɱɟɥQ ȼɬ 
 
                                                  1218084145 ɩɨɥ

ɱɟɥQ ȼɬ 
 

966084115 W  ɝ/ɱ 
 

33608440 Ɇ   ɝ/ɱ 
    
            Ƚɨɪɹɱɢɣ ɰɟɯ № 9:   
 ɏɨɥɨɞɧɵɣ ɢ ɩɟɪɟɯɨɞɧɵɣ ɩɟɪɢɨɞ ɩɪɢ tȼ=5°ɋ 
                                                  

172010172 яɜɧ
ɱɟɥQ ȼɬ 

 
285010285 ɩɨɥ

ɱɟɥQ ȼɬ 
 

7501075 W  ɝ/ɱ 
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6301063 Ɇ  ɝ/ɱ 

 
Ɍɟɩɥɵɣ ɩɟɪɢɨɞ ɩɪɢ tȼ=25,5°ɋ  
 
 
                                                  70010070 яɜɧ

ɱɟɥQ ȼɬ 
 

1970100197 ɩɨɥ
ɱɟɥQ ȼɬ 

 
185010185 W  ɝ/ɱ 

 
6301063 Ɇ  ɝ/ɱ 

 
Ⱦɥɹ  ɡɚɥɨɜ №33,34 ɢ ɝɨɪɹɱɟɝɨ ɰɟɯɚ №39  ɪɚɫɱɟɬ ɩɪɨɢɡɜɨɞɢɦ ɚɧɚɥɨɝɢɱɧɨ. 

 
3.1.5 Ɍɟɩɥɨɩɨɫɬɭɩɥɟɧɢɹ ɨɬ ɧɚɝɪɟɬɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
ɉɨɫɬɭɩɥɟɧɢɟ ɬɟɩɥɚ ɨɬ ɧɚɝɪɟɬɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ: 
 

                                    ... ɨɦɨɞɧɡɚɝɪɌ kkkNQ  ȼɬ                                    (3.1.5.1) 

 
ɝɞɟ N  -  ɦɨɳɧɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɤȼɬ; 
      ɡɚɝɪk  - ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɝɪɭɡɤɢ ɷɥɟɤɬɨɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɢɧɢɦɚɟɦ ɞɥɹ 
ɷɥɟɤɬɪɨɩɥɢɬ – 0,65, ɞɥɹ ɷɥɟɤɬɪɨɫɤɨɜɨɪɨɞ, ɠɚɪɨɱɧɵɯ ɲɤɚɮɨɜ– 0,5, ɞɥɹ ɩɪɨɱɟɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ– 0,3; 
      ɨɞɧk  - ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɜɪɟɦɟɧɧɨɫɬɢ ɪɚɛɨɬɵ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, 
ɜ ɫɬɨɥɨɜɵɯ, ɤɚɮɟ – 0,8; 
      ..ɨɦk  - ɤɨɷɮɮɢɰɢɟɧɬ ɦɟɫɬɧɵɯ ɨɬɫɨɫɨɜ - 0,3 
      Ƚɨɪɹɱɢɣ ɰɟɯ № 6 : 
 

        63003,08,05,053,08,03,0243,08,05,083,08,065,04 ЭɅQ ȼɬ 
 
Ⱦɥɹ ɝɨɪɹɱɟɝɨ ɰɟɯɚ №39  ɪɚɫɱɟɬ ɩɪɨɢɡɜɨɞɢɦ ɚɧɚɥɨɝɢɱɧɨ. 

 
3.1.6 Ȼɚɥɚɧɫ  ɩɨɦɟɳɟɧɢɣ ɩɨ ɜɪɟɞɧɨɫɬɹɦ 

 
Ɋɚɫɱɟɬ ɩɨɫɬɭɩɥɟɧɢɹ ɬɟɩɥɨɬɵ, ɜɥɚɝɢ ɢ ɝɚɡɨɜ ɜ ɩɨɦɟɳɟɧɢɟ ɡɚɜɟɪɲɚɟɬɫɹ 

ɫɨɫɬɚɜɥɟɧɢɟɦ ɫɜɨɞɧɨɣ ɬɚɛɥɢɰɵ 12 ɜɵɞɟɥɟɧɢɹ ɬɟɩɥɨɬɵ Qɩɨɥ
ɢɡɛ., Q

ɹɜɧ
ɢɡɛ., ɜɥɚɝɢ W, 

ɝɚɡɨɜ Ɇ ɞɥɹ ɬɪɟɯ ɩɟɪɢɨɞɨɜ ɝɨɞɚ. 
 
 
 



31 
 

Ⱦɥɹ ɯɨɥɨɞɧɨɝɨ ɢ ɩɟɪɟɯɨɞɧɨɝɨ ɩɟɪɢɨɞɨɜ ɝɨɞɚ, ɫɥɟɞɭɟɬ ɩɪɢɧɹɬɶ ɭɫɥɨɜɢɟ 
ɤɨɦɩɟɧɫɚɰɢɢ ɬɟɩɥɨɩɨɬɟɪɶ ɱɟɪɟɡ ɨɝɪɚɠɞɚɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɫɢɫɬɟɦɨɣ 
ɨɬɨɩɥɟɧɢɹ, ɢ ɜ ɞɚɥɶɧɟɣɲɟɦ ɜɫɟ ɬɟɩɥɨɩɨɫɬɭɩɥɟɧɢɹ ɭɱɢɬɵɜɚɬɶ ɤɚɤ ɢɡɛɵɬɨɱɧɵɟ. 

 
                                       (3.1.6.1) 

 
Ⱦɥɹ ɬɟɩɥɨɝɨ ɩɟɪɢɨɞɚ ɫɥɟɞɭɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɭɱɢɬɵɜɚɬɶ 

ɬɟɩɥɨɩɨɫɬɭɩɥɟɧɢɹ ɨɬ ɫɨɥɧɟɱɧɨɣ ɪɚɞɢɚɰɢɢ (ɱɟɪɟɡ ɨɫɬɟɤɥɟɧɢɟ ɢ ɱɟɪɟɡ ɩɨɤɪɵɬɢɹ) 
 

;ɩɨɨɫɜɱɟɥɢɡɛ QQQQQ                                         (3.1.6.2) 
 
 

Ɋɚɫɱɟɬ ɬɟɩɥɨɩɨɫɬɭɩɥɟɧɢɣ, ɜɥɚɝɨɩɨɫɬɭɩɥɟɧɢɣ ɢ ɝɚɡɨɩɨɫɬɭɩɥɟɧɢɣ ɫɜɨɞɢɦ ɜ 
ɬɚɛɥɢɰɭ 12. 

 
Ɍɚɛɥɢɰɚ 12 - ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɜɪɟɞɧɵɯ ɜɵɞɟɥɟɧɢɣ ɜ ɩɨɦɟɳɟɧɢɹɯ 
 
ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɩɨɦɟɳɟɧɢɹ 
ɉɟɪɢɨɞ ɝɨɞɚ tȼ, ◦ɋ Qɩɨɥ

ɢɡɛ., ȼɬ Qɹɜɧ
ɢɡɛ., ȼɬ W, ɝ/ɱ Ɇ, ɝ/ɱ 

Ɂɚɥ ɧɚ 84 ɩɨɫ. 
ɦɟɫɬɚ 

Ɍɟɩɥɵɣ 25,5 9410 7900 9660 4032 
ɉɟɪɟɯɨɞɧɵɣ 16 9924 8495 12375 4032 
ɏɨɥɨɞɧɵɣ 16 8297 8495 9900 4032 

Ƚɨɪɹɱɢɣ ɰɟɯ Ɍɟɩɥɵɣ 25,5 9424 8154 1850 630 
ɉɟɪɟɯɨɞɧɵɣ 5 10304 9174 750 630 
ɏɨɥɨɞɧɵɣ 5 10304 9174 750 630 

 
 
3.2 Ɋɚɫɱɟɬ ɜɨɡɞɭɯɨɨɛɦɟɧɚ ɜ ɩɨɦɟɳɟɧɢɟ 
 
3.2.1 ɉɚɪɚɦɟɬɪɵ ɜɨɡɞɭɯɚ ɜ ɜɟɧɬɢɥɹɰɢɨɧɧɨɦ ɩɪɨɰɟɫɫɟ 

 
Ɍɟɦɩɟɪɚɬɭɪɚ ɭɞɚɥɹɟɦɨɝɨ ɜɨɡɞɭɯɚ ɢɡ ɜɟɪɯɧɟɣ ɡɨɧɵ ɩɨɦɟɳɟɧɢɹ, 
 

  gradtHtt ɜɭ 2 , (3.2.1.1) 

 
ɝɞɟ tɜ – ɪɚɫɱɟɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ ɜ ɩɨɦɟɳɟɧɢɢ °ɋ; 
ɇ – ɜɵɫɨɬɚ ɩɨɦɟɳɟɧɢɹ, ɦ; 
grad t – ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɝɪɚɞɢɟɧɬ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɞɟɥɶɧɨɝɨ 
ɬɟɩɥɨɩɨɫɬɭɩɥɟɧɢɹ,  

Ⱦɥɹ ɬɟɩɥɨɝɨ ɩɟɪɢɨɞɚ: 
 

ɋt ɭ
5,275,1)23,3(5,25   

 
 
 

;ɨɫɜɱɟɥɢɡɛ QQQ 
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Ⱦɥɹ ɩɟɪɟɯɨɞɧɨɝɨ ɩɟɪɢɨɞɚ: 
 

ɋt ɭ
178,0)23,3(16   

 
Ⱦɥɹ ɯɨɥɨɞɧɨɝɨ ɩɟɪɢɨɞɚ: 
 

ɋt ɭ
178,0)23,3(16   

 
Ɍɟɦɩɟɪɚɬɭɪɚ ɩɪɢɬɨɱɧɨɝɨ ɜɨɡɞɭɯɚ ɜ ɯɨɥɨɞɧɵɣ ɩɟɪɢɨɞ ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ 

ɧɚ 4-6ºɋ ɧɢɠɟ, ɱɟɦ ɬɟɦɩɟɪɚɬɭɪɚ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ. tɩɪ= 12ºɋ. 
Ⱦɥɹ ɬɟɩɥɨɝɨ ɩɟɪɢɨɞɚ ɬɟɦɩɟɪɚɬɭɪɚ ɩɪɢɬɨɱɧɨɝɨ ɜɨɡɞɭɯɚ ɪɚɜɧɚ ɬɟɦɩɟɪɚɬɭɪɟ 

ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɩɨ ɩɚɪɚɦɟɬɪɭ Ⱥ, tɩɪ= 22,5ºɋ. 
Ʉɨɧɰɟɧɬɪɚɰɢɹ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ ɜ ɭɞɚɥɹɟɦɨɦ ɜɨɡɞɭɯɟ ɞɥɹ ɭɱɪɟɠɞɟɧɢɣ ɋɭ= 

2 ɝ/ɦ3, Ʉɨɧɰɟɧɬɪɚɰɢɹ ɋɈ2 ɜ ɧɚɪɭɠɧɨɦ ɢɥɢ ɩɪɢɬɨɱɧɨɦ ɜɨɡɞɭɯɟ ɋɩ ɞɥɹ ɛɨɥɶɲɢɯ 
ɝɨɪɨɞɨɜ 0,8 ɝ/ɦ3. 
 

3.2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɜɥɚɠɧɨɝɨ ɜɨɡɞɭɯɚ ɩɨ I-d ɞɢɚɝɪɚɦɦɟ 
 
ȼ ɩɨɦɟɳɟɧɢɹɯ ɫ ɬɟɩɥɨ- ɢ ɜɥɚɝɨɜɵɞɟɥɟɧɢɹɦɢ ɜɨɡɞɭɯɨɨɛɦɟɧ ɨɩɪɟɞɟɥɹɸɬ 

ɩɨ I-d ɞɢɚɝɪɚɦɦɟ ɫ ɨɞɧɨɜɪɟɦɟɧɧɵɦ ɭɱɟɬɨɦ ɢɡɦɟɧɟɧɢɹ ɷɧɬɚɥɶɩɢɢ ɢ 
ɜɥɚɝɨɫɨɞɟɪɠɚɧɢɹ ɜɨɡɞɭɯɚ. 

Ɉɫɧɨɜɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ ɢɡɦɟɧɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɜɨɡɞɭɯɚ ɜ ɩɨɦɟɳɟɧɢɢ 
ɹɜɥɹɟɬɫɹ ɭɝɥɨɜɨɣ ɤɨɷɮɮɢɰɢɟɧɬ ɥɭɱɚ ɩɪɨɰɟɫɫɚ, ɤȾɠ/ɤɝ  

 
                                                     
(3.2.2.1) 

 
 

Ⱦɥɹ ɬɟɩɥɨɝɨ ɩɟɪɢɨɞɚ ɝɨɞɚ:   
6628

66,9

177866,3
1 


   ɤȾɠ/ɤɝ 

 
Ⱦɥɹ ɯɨɥɨɞɧɨɝɨ ɢ ɩɟɪɟɯɨɞɧɨɝɨ ɩɟɪɢɨɞɨɜ:  
 

11074
936,4

151836,3
1 


  ɤȾɠ/ɤɝ 

 
 
 
 
 
 
 
 

W

Q ɩ
ɢɡɛ


6.3


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3.2.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱɟɬɧɵɯ ɜɨɡɞɭɯɨɨɛɦɟɧɨɜ 
 

Ɋɚɫɱɟɬ ɜɨɡɞɭɯɨɨɛɦɟɧɨɜ G1, G2, G3, G4 ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɥɹ ɬɪɟɯ ɩɟɪɢɨɞɨɜ 
ɝɨɞɚ, ɢɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɣ ɚɫɫɢɦɢɥɹɰɢɢ ɩɨɫɬɭɩɚɸɳɢɯ ɜɪɟɞɧɨɫɬɟɣ. 

ȼɨɡɞɭɯɨɨɛɦɟɧ ɩɨ ɢɡɛɵɬɤɚɦ ɹɜɧɨɣ ɬɟɩɥɨɬɵ:  
 

  ɩɭ

я
ɢɡɛ

tt

Q
G




278,01  , (3.2.3.1) 

 
ɩɨ ɢɡɛɵɬɤɚɦ ɩɨɥɧɨɣ ɬɟɩɥɨɬɵ:  
 

  ɩɭ

ɩɨɥ
ɢɡɛ

II

Q
G




278,02 , (3.2.3.2) 

 
 

ɩɨ ɢɡɛɵɬɤɚɦ ɜɥɚɝɢ:  
 

  ɩɭ dd

W
G


3 , (3.2.3.3) 

 
 ɩɨ ɝɚɡɨɜɵɦ ɜɵɞɟɥɟɧɢɹɦ:  
 

 
ɩɭ CC

M
G


4 . (3.2.3.4) 

 
ɝɞɟ Qɢɡɛ

ɩɨɥ, Qɢɡɛ
ɹ – ɢɡɛɵɬɤɢ ɩɨɥɧɨɣ ɢ ɹɜɧɨɣ ɬɟɩɥɨɬɵ ɜ ɩɨɦɟɳɟɧɢɢ, ȼɬ; 

W – ɢɡɛɵɬɤɢ ɜɥɚɝɢ ɜ ɩɨɦɟɳɟɧɢɢ, ɤɝ/ɱ;  
M  - ɤɨɥɢɱɟɫɬɜɨ ɝɚɡɨɜ, ɜɵɞɟɥɹɸɳɢɯɫɹ ɜ ɩɨɦɟɳɟɧɢɢ, ɝ/ɱ; 
tɭ, tɩ – ɬɟɦɩɟɪɚɬɭɪɚ ɭɞɚɥɹɟɦɨɝɨ ɢ ɩɪɢɬɨɱɧɨɝɨ ɜɨɡɞɭɯɚ, ºɋ;  
Iɭ, Iɩ – ɷɧɬɚɥɶɩɢɢ ɜɨɡɞɭɯɚ, ɤȾɠ/ɤɝ;  
Cɭ, Cɩ – ɫɨɞɟɪɠɚɧɢɟ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ ɜ ɜɨɡɞɭɯɟ, ɤɝ/ɦ3;  
ρɭ, ρɩ – ɩɥɨɬɧɨɫɬɶ ɜɨɡɞɭɯɚ, ɤɝ/ɦ3. 

ɉɪɢ ɜɵɞɟɥɟɧɢɢ ɧɟɫɤɨɥɶɤɢɯ ɜɪɟɞɧɨɫɬɟɣ ɜ ɩɨɦɟɳɟɧɢɟ ɨɞɧɨɜɪɟɦɟɧɧɨ 
ɜɨɡɞɭɯɨɨɛɦɟɧ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɤɚɠɞɨɣ ɢɡ ɧɢɯ ɜ ɨɬɞɟɥɶɧɨɫɬɢ, ɡɚ ɪɚɫɱɟɬɧɵɣ 
ɩɪɢɧɢɦɚɟɬɫɹ ɛɨɥɶɲɢɣ. Ɉɛɴɟɦɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɨɡɞɭɯɚ, ɦ3/ɱ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ 
ɮɨɪɦɭɥɟ  

 
 

(3.2.3.5) 
 

ɝɞɟ G – ɜɨɡɞɭɯɨɨɛɦɟɧ, ɤɝ/ɱ; 
ρ – ɩɥɨɬɧɨɫɬɶ ɜɨɡɞɭɯɚ, ɤɝ/ɦ3; 


G

L 
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ɉɨɫɥɟ ɪɚɫɱɟɬɚ ɜɨɡɞɭɯɨɨɛɦɟɧɚ ɩɨ ɜɪɟɞɧɨɫɬɹɦ ɨɩɪɟɞɟɥɹɟɬɫɹ ɦɢɧɢɦɚɥɶɧɵɣ 
ɜɨɡɞɭɯɨɨɛɦɟɧ ɜ ɪɚɫɫɱɢɬɵɜɚɟɦɨɦ ɩɨɦɟɳɟɧɢɢ. Ɇɢɧɢɦɚɥɶɧɵɣ ɜɨɡɞɭɯɨɨɛɦɟɧ ɜ 
ɩɨɦɟɳɟɧɢɢ ɨɩɪɟɞɟɥɹɸɬ ɢɡ ɪɚɫɱɟɬɚ ɧɚ ɨɞɧɨɝɨ ɱɟɥɨɜɟɤɚ 60 ɦ3/ɱ. 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɜɨɡɞɭɯɨɨɛɦɟɧɨɜ ɩɨ ɜɫɟɦ ɜɢɞɚɦ ɜɪɟɞɧɨɫɬɟɣ ɞɥɹ ɬɪɟɯ 
ɩɟɪɢɨɞɨɜ ɝɨɞɚ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ 13. 

 
Ɍɚɛɥɢɰɚ 13 - Ɋɚɫɱɟɬɧɵɟ ɜɨɡɞɭɯɨɨɛɦɟɧɵ ɩɨ ɜɪɟɞɧɨɫɬɹɦ 
 

ɇɚɢɦɟɧɨɜ
ɚɧɢɟ 

ɩɨɦɟɳɟ
ɧɢɹ 

ɉɟɪɢɨɞ 
ɝɨɞɚ 

ȼɨɡɞɭɯɨɨɛɦɟɧ, ɤɝ/ɱ 

ɉɨ ɹɜɧɵɦ 
ɬɟɩɥɨ-

ɢɡɛɵɬɤɚɦ 

ɉɨ ɩɨɥɧɵɦ 
ɬɟɩɥɨ-

ɢɡɛɵɬɤɚɦ 

ɉɨ ɜɥɚɝɨ-
ɢɡɛɵɬɤɚɦ 

ɉɨ 
ɝɚɡɨɜɵ-
ɞɟɥɟɧɢɹ

ɦ 

min.ɞɨ
ɩɭɫɬɢɦ
ɵɟ 

Ɋɚɫɱɟɬɧɵɣ 

Ȼɚɧɤɟɬɧ
ɵɣ ɡɚɥ 

Ɍɟɩɥɵɣ 7900 9410 9660 4032 6018 9660 
ɉɟɪɟɯɨɞɧɵɣ 8495 9924 12375 4032 6245 12375 
ɏɨɥɨɞɧɵɣ 8495 8297 9900 4032 6245 9900 

Ƚɨɪɹɱɢ
ɣ ɰɟɯ 

Ɍɟɩɥɵɣ 8154 9424 850 630 716,4 9242 
ɉɟɪɟɯɨɞɧɵɣ 9174 10304 75 630 743,4 10304 
ɏɨɥɨɞɧɵɣ 9174 10304 75 630 743,4 10304 

 
 

3.2.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɜɨɡɞɭɯɨɨɛɦɟɧɨɜ ɩɨ ɧɨɪɦɚɬɢɜɧɵɦ ɤɪɚɬɧɨɫɬɹɦ 
 

Ⱦɥɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɣ ɜɨɡɞɭɯɨɨɛɦɟɧɵ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ 
ɧɨɪɦɚɬɢɜɧɵɦ ɤɪɚɬɧɨɫɬɹɦ, ɤɨɬɨɪɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɋɇɢɉ «Ɉɛɳɟɫɬɜɟɧɧɵɟ ɡɞɚɧɢɹ 
ɢ ɫɨɨɪɭɠɟɧɢɹ» [5]. 

ȼ ɩɨɦɟɳɟɧɢɹɯ, ɞɥɹ ɤɨɬɨɪɵɯ ɞɚɧɵ ɤɪɚɬɧɨɫɬɢ ɩɨ ɩɪɢɬɨɤɭ ɢ ɜɵɬɹɠɤɟ, 
ɜɨɡɞɭɯɨɨɛɦɟɧɵ, ɦ3/ɱ, ɨɩɪɟɞɟɥɹɸɬɫɹ  
 

                                                     kVL  ,                              (3.2.4.1) 
 

ɝɞɟ k – ɧɨɪɦɢɪɭɟɦɚɹ ɤɪɚɬɧɨɫɬɶ ɜɨɡɞɭɯɨɨɛɦɟɧɚ;  
V – ɨɛɴɟɦ ɩɨɦɟɳɟɧɢɹ, ɦ3. 
Ɂɧɚɱɟɧɢɹ ɧɨɪɦɢɪɭɟɦɨɣ ɤɪɚɬɧɨɫɬɢ ɢ ɜɨɡɞɭɯɨɨɛɦɟɧɵ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 14. 
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Ɍɚɛɥɢɰɚ 14 - ɇɨɪɦɢɪɭɟɦɵɟ ɤɪɚɬɧɨɫɬɢ ɢ ɜɨɡɞɭɯɨɨɛɦɟɧ ɜ ɩɨɦɟɳɟɧɢɹɯ 
№ 

ɩɨɦɟ
ɳɟɧɢ

ɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɨɦɟɳɟɧɢɹ 

Ɉɛɴɟɦ 
ɩɨɦɟɳɟɧ

ɢɹ, ɦ3 

Ʉɪɚɬɧɨɫɬɶ 
ȼɨɡɞɭɯɨɨɛɦɟɧ, 

ɦ3/ɱ ɉɪɢɦɟɱ
ɚɧɢɟ ɩɪɢɬɨɤ 

ɜɵɬɹɠɤ
ɚ 

ɩɪɢɬɨ
ɤ 

ɜɵɬɹɠ
ɤɚ 

1 2 3 4 5 6 7 8 
ɉɨɞɜɚɥ 

45 
Ʉɥɚɞɨɜɚɹ ɫɭɯɢɯ 

ɩɪɨɞɭɤɬɨɜ 
40 - 1 - 40 ȼ1 

47 Ɇɚɲɢɧɧɨɟ ɨɬɞɟɥɟɧɢɟ 50 - 4 - 200 ȼ1 

49 
Ɉɯɥɚɠɞɚɟɦɚɹ ɤɚɦɟɪɚ 

ɨɜɨɳɟɣ ɢ ɮɪɭɤɬɨɜ 
40 6 6 240 240 

ȼȿ2, 
ɉ2 

50 ɇɚɫɨɫɧɚɹ 20 - 2 - 40 ȼ1 

51 
ɉɟɪɜɢɱɧɚɹ ɨɛɪɚɛɨɬɤɚ 

ɨɜɨɳɟɣ 
50 25 4 1250 200 

ȼ8, 
ɉ2 

52 Ʉɥɚɞɨɜɚɹ ɨɜɨɳɟɣ 30 - 2 - 60 ȼ1 

53 
Ʉɥɚɞɨɜɚɹ ɦɨɸɳɢɯ 

ɫɪɟɞɫɬɜ 
8 - 10 - 80 ȼ1 

54 Ʉɨɪɢɞɨɪ 120 4,3 - 520 - ɉ2 

55 
Ʉɨɦɧɚɬɚ ɯɪɚɧɟɧɢɹ 

ɭɛɨɪɨɱɧɨɝɨ ɢɧɜɟɧɬɚɪɹ 
20 - 1 - 20 ȼ1 

56 ɗɥɟɤɬɪɨɳɢɬɨɜɚɹ 30 - 1 - 30 ȼȿ1 
1 ɷɬɚɠ 

2 ȼɟɫɬɢɛɸɥɶ 250 1,5 - 370 - ɉ1 
3 Ƚɚɪɞɟɪɨɛ 120 - 1 - 120 ȼȿ5 

4 ɋɚɧ.ɭɡɥɵ - - - - 325 
ȼ4, 
ȼ5 

7 Ɋɚɡɞɚɬɨɱɧɚɹ 60 - 1 - 60 ȼ11 
8 ɏɨɥɨɞɧɵɣ ɰɟɯ 35 - 4,6 - 160 ȼ11 
10 ȼɟɧɬɤɚɦɟɪɚ 115 2 - 230 - ɉ1 

11 ɐɟɯ ɦɭɱɧɵɯ ɢɡɞɟɥɢɣ 65 7,4 2,2 480 140 
ɉ2, 
ȼ11 

12 Ɉɜɨɳɧɨɣ ɰɟɯ 80 11,9 4 950 320 
ɉ2, 
ȼ11 

13 
Ʉɥɚɞɨɜɚɹ ɫɭɬɨɱɧɨɝɨ 

ɡɚɩɚɫɚ ɩɪɨɞɭɤɬɨɜ 
40 - 2 - 80 ȼȿ6 

14 
Ɇɨɟɱɧɚɹ ɤɭɯɨɧɧɨɣ 

ɩɨɫɭɞɵ 
20 59 6 1180 120 

ɉ2, 
ȼ11 

15 
ɉɨɦɟɳɟɧɢɟ ɨɛɪɚɛɨɬɤɢ 

ɹɢɰ 
20 60 6 1200 120 

ɉ2, 
ȼ11 

16 
Ɇɨɟɱɧɚɹ ɫɬɨɥɨɜɨɣ 

ɩɨɫɭɞɵ 
30 43,3 6 1300 180 

ɉ2, 
ȼ11 

17 
Ƚɚɪɞɟɪɨɛɧɚɹ ɞɥɹ 

ɩɟɪɫɨɧɚɥɚ 
120 2 2 240 240 

ɉ2, 
ȼȿ3 

18 Ɍɚɦɛɭɪ 15 10 - 150 - ɉ2 
19 Ⱦɭɲɟɜɵɟ - - - - 225 ȼ4 
20 Ȼɟɥɶɟɜɚɹ 10 - 2 - 20 ȼ4 

21 Ʉɨɪɢɞɨɪɵ 280 5 - 1550 - 
ɉ2, 
ɉ1 

22 Ʉɥɚɞɨɜɚɹ, ɦɨɟɱɧɚɹ ɬɚɪɵ 20 59 6 1180 120 ɉ2,ȼ11 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 14 
1 2 3 4 5 6 7 8 

23 
Ɉɯɥɚɠɞɚɟɦɚɹ ɤɚɦɟɪɚ 

ɨɬɯɨɞɨɜ 
21 - 12,8 - 270 ȼ3 

24 Ɇɨɟɱɧɚɹ  10 25 - 250 - ɉ2 

25 
Ɇɚɲɢɧɧɵɟ ɨɬɞɟɥɟɧɢɹ 
ɨɯɥɚɠɞɚɟɦɵɯ ɤɚɦɟɪ 

40 - 4 - 160 
ȼ2, 
ȼ14 

26 
Ʉɨɦɧɚɬɚ ɭɛɨɪɨɱɧɨɝɨ 

ɢɧɜɟɧɬɚɪɹ 
20 - 1 - 20 ȼȿ4 

29 Ɇɹɫɨ-ɪɵɛɧɵɣ ɰɟɯ 70 19 4 1330 280 ȼ11 
2 ɷɬɚɠ 

31 Ȼɭɯɝɚɥɬɟɪɢɹ 65 2,8 2,8 180 180 
ɉ1, 
ȼ13 

32 Ʉɚɛɢɧɟɬ ɪɭɤɨɜɨɞɢɬɟɥɹ 90 1 1 90 90 
ɉ1, 
ȼ13 

35 
ɉɨɦɟɳɟɧɢɟ 

ɡɚɜɟɞɭɸɳɟɝɨ 
ɩɪɨɢɡɜɨɞɫɬɜɨɦ 

75 2 2 150 150 
ɉ1, 
ȼ13 

36 
Ʉɥɚɞɨɜɚɹ ɫɭɬɨɱɧɨɝɨ 

ɡɚɩɚɫɚ ɩɪɨɞɭɤɬɨɜ 
50 - 1 - 50 ȼȿ7 

37 
Ɇɨɟɱɧɵɟ ɫɬɨɥɨɜɨɣ 

ɩɨɫɭɞɵ 
70 53,7 6,9 3760 480 

ɉ1, 
ȼ11 

38 ɋɟɪɜɢɡɧɚɹ 40 1 1 40 40 
ɉ1, 
ȼ11 

40 
Ɇɨɟɱɧɚɹ ɤɭɯɨɧɧɨɣ 

ɩɨɫɭɞɵ 
25 9,8 7,2 1120 180 

ɉ1, 
ȼ11 

41 
ɏɨɥɨɞɧɵɣ ɰɟɯ ɢ 

ɯɥɟɛɨɪɟɡɤɚ 
60 - 4 - 240 ȼ11 

43 ɋɚɧ.ɭɡɥɵ 65 - - - 500 
ȼ5, 
ȼ6 

44 
Ʉɨɦɧɚɬɚ ɭɛɨɪɧɨɝɨ 

ɢɧɜɟɧɬɚɪɹ 
20 - 1 - 20 ȼȿ4 

 
3.2.5 ɋɨɫɬɚɜɥɟɧɢɟ ɜɨɡɞɭɲɧɨɝɨ ɛɚɥɚɧɫɚ 

 
ȼɨɡɞɭɲɧɵɣ ɛɚɥɚɧɫ ɫɨɫɬɚɜɥɹɸɬ ɞɥɹ ɬɪɟɯ ɩɟɪɢɨɞɨɜ ɝɨɞɚ. Ɋɚɫɱɟɬɧɵɟ 

ɜɨɡɞɭɯɨɨɛɦɟɧɵ, ɤɚɤ ɩɨ ɜɪɟɞɧɨɫɬɹɦ, ɬɚɤ ɢ ɩɨ ɧɨɦɟɪɭɟɦɨɣ ɤɪɚɬɧɨɫɬɢ ɞɥɹ ɜɫɟɯ 
ɩɨɦɟɳɟɧɢɣ ɡɚɧɨɫɹɬ ɜ ɬɚɛɥɢɰɭ 15. ɉɪɢ ɷɬɨɦ ɜ ɧɚɱɚɥɟ ɫɨɫɬɚɜɥɹɸɬ ɛɚɥɚɧɫ ɜ ɤɝ/ɱ, ɚ 
ɡɚɬɟɦ ɨɩɪɟɞɟɥɹɸɬ ɨɛɴɟɦɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɨɡɞɭɯɚ ɜ ɦ3/ɱ. 

ɉɨɫɥɟ ɫɨɫɬɚɜɥɟɧɢɹ ɬɚɛɥɢɰɵ 15 ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɤɚɠɞɨɝɨ ɩɟɪɢɨɞɚ 
ɨɩɪɟɞɟɥɢɬɶ ɫɭɦɦɚɪɧɵɟ ɢ ɜɟɫɨɜɵɟ ɨɛɴɟɦɧɵɟ ɪɚɫɯɨɞɵ ɩɪɢɬɨɱɧɨɝɨ ɜɨɡɞɭɯɚ ɩɨ 
ɷɬɚɠɚɦ ɢ ɩɨ ɡɞɚɧɢɸ ɜ ɰɟɥɨɦ. ɉɪɢ ɷɬɨɦ ɜɟɫɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɢɬɨɤɚ ɢ ɜɵɬɹɠɤɢ ɜ 
ɤɝ/ɱ, ɞɨɥɠɧɵ ɛɵɬɶ ɪɚɜɧɵɦɢ. Ʉɚɤ ɩɪɚɜɢɥɨ, ɫɭɦɦɚɪɧɵɣ ɪɚɫɯɨɞ ɜɵɬɹɠɤɢ 
ɩɪɟɜɵɲɚɟɬ ɩɪɢɬɨɤɚ. ɉɨɷɬɨɦɭ ɩɨɥɭɱɟɧɧɭɸ ɪɚɡɧɨɫɬɶ ɪɚɫɯɨɞɨɜ ɧɟɨɛɯɨɞɢɦɨ 
ɩɨɞɚɬɶ ɞɥɹ ɫɨɛɥɸɞɟɧɢɹ ɜɨɡɞɭɲɧɨɝɨ ɛɚɥɚɧɫɚ ɜ ɤɨɪɢɞɨɪɵ, ɜɟɫɬɢɛɸɥɢ, ɯɨɥɥɵ. 
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Ɍɚɛɥɢɰɚ 15- ȼɨɡɞɭɲɧɵɣ ɛɚɥɚɧɫ 
 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɨɦɟɳɟɧɢɟ 

 

Ɉɛɴɟɦ 
ɦ3 

ɉɪɢɬɨɱɧɚɹ 
ɜɟɧɬɢɥɹɰɢɹ 

 

ȼɵɬɹɠɧɚɹ 
ɜɟɧɬɢɥɹɰɢɹ ɉɟɪɢɨɞ ɝɨɞɚ 

G,ɤɝ/ɱ 
L,ɦ3/ɱ 

Ʉ 
ɋɢɫɬ
ɟɦɚ 

G,ɤɝ/ɱ 
L,ɦ3/ɱ 

Ʉ 
ɋɢɫɬ
ɟɦɚ 

1 2 3 4 5 6 7 8 9 
ɉɨɞɜɚɥ 

Ʉɥɚɞɨɜɚɹ ɫɭɯɢɯ 
ɩɪɨɞɭɤɬɨɜ 

40 
- 

- - 

47 
40 

1 ȼ1 
Ɍɟɩɥɵɣ 

- 
48,7 
40 

ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

Ɇɚɲɢɧɧɨɟ 
ɨɬɞɟɥɟɧɢɟ 

50 
- 

- - 

235 
200 

4 ȼ1 
Ɍɟɩɥɵɣ 

- 243,4 
200 

ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

Ɉɯɥɚɠɞɚɟɦɚɹ 
ɤɚɦɟɪɚ ɨɜɨɳɟɣ 

ɢ ɮɪɭɤɬɨɜ 
40 

286,6 
240 

6 ɉ2 

282 
240 

6 ȼȿ2 
Ɍɟɩɥɵɣ 

297,4 
240 

292 
240 

ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

ɇɚɫɨɫɧɚɹ 20 
- 

- - 

47 
40 

2 ȼ1 
Ɍɟɩɥɵɣ 

- 48,7 
40 

ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

ɉɟɪɜɢɱɧɚɹ 
ɨɛɪɚɛɨɬɤɚ 

ɨɜɨɳɟɣ 
50 

1492,5 
1250 

25 ɉ2 

235 
200 

4 ȼ8 
Ɍɟɩɥɵɣ 

1548,8 
1250 

243,4 
200 

ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

Ʉɥɚɞɨɜɚɹ 
ɨɜɨɳɟɣ 

30 
- 

- - 

70,5 
60 

2 ȼ1 
Ɍɟɩɥɵɣ 

- 73 
60 

ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

Ʉɥɚɞɨɜɚɹ 
ɦɨɸɳɢɯ ɢ 

ɞɟɡɢɧɮɢɰɢɪɭɸ
ɳɢɯ ɫɪɟɞɫɬɜ 

8 
- 

- - 

94 
80 

10 ȼ1 
Ɍɟɩɥɵɣ 

- 97,4 
80 

ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

Ʉɨɪɢɞɨɪ 120 

620,9 
520 

4,3 ɉ2 
- 

- - 
Ɍɟɩɥɵɣ 

644,3 
520 

- ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

Ʉɨɦɧɚɬɚ 
ɯɪɚɧɟɧɢɹ 

ɭɛɨɪɨɱɧɨɝɨ 
ɢɧɜɟɧɬɚɪɹ 

20 
- 

- - 

23,5 
20 

1 ȼ1 
Ɍɟɩɥɵɣ 

- 24,3 
20 

ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

ɗɥɟɤɬɪɨɳɢɬɨɜɚ
ɹ 

30 
- 

- - 

35,3 
30 

1 ȼȿ1 
Ɍɟɩɥɵɣ 

- 36,5 
30 

ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 15 
1 2 3 4 5 6 7 8 9 

1 ɷɬɚɠ 

ȼɟɫɬɢɛɸɥɶ 250 

442,9 
370 

1,5 ɉ1 
- 

- - 
Ɍɟɩɥɵɣ 

458,4 
370 

- 
ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

Ƚɚɪɞɟɪɨɛ 120 
- 

- - 

141 
120 

1 ȼȿ5 
Ɍɟɩɥɵɣ 

- 
146 
120 

ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

ɋɚɧ.ɭɡɥɵ - 
- 

- - 

381,9 
325 

- 
ȼ4, 
ȼ5 

Ɍɟɩɥɵɣ 

- 
395,5 
325 

ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

Ȼɚɧɤɟɬɧɵɣ ɡɚɥ 
ɧɚ 84 

ɩɨɫɚɞɨɱɧɵɯ 
ɦɟɫɬɚ 

425 

3009 
2520 

5,9 ɉ4 

1198,5 
1020 

2,4 ȼ10 

Ɍɟɩɥɵɣ 

3122,3 
2520 

1241,4 
1020 

ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

Ɋɚɡɞɚɬɨɱɧɚɹ 60 
- 

- - 

70,5 
60 

1 ȼ11 
Ɍɟɩɥɵɣ 

- 
73 
60 

ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

ɏɨɥɨɞɧɵɣ ɰɟɯ 35 
- 

- - 

188 
160 

4,6 ȼ11 
Ɍɟɩɥɵɣ 

- 
194,7 
160 

ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

Ƚɨɪɹɱɢɣ ɰɟɯ 115 

7737 
6480 56,

4 
ɉ2 

423 
360 

3,1 ȼ11 
Ɍɟɩɥɵɣ 

8020,7 
6480 

438 
360 

ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

ȼɟɧɬɤɚɦɟɪɚ 115 

274,6 
230 

2 ɉ1 
- 

- - 
Ɍɟɩɥɵɣ 

284 
230 

- 
ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

ɐɟɯ ɦɭɱɧɵɯ 
ɢɡɞɟɥɢɣ 

65 

573 
480 

7,4 ɉ2 

164,5 
140 

2,2 ȼ11 
Ɍɟɩɥɵɣ 

597 
480 

170,4 
140 

ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

Ɉɜɨɳɧɨɣ ɰɟɯ 80 

1134 
950 11,

9 
ɉ2 

376 
320 

4 ȼ11 
Ɍɟɩɥɵɣ 

1177 
950 

389 
320 

ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

Ʉɥɚɞɨɜɚɹ 
ɫɭɬɨɱɧɨɝɨ 

ɡɚɩɚɫɚ 
ɩɪɨɞɭɤɬɨɜ 

40 
- 

- - 

94 
80 

2 ȼȿ6 
Ɍɟɩɥɵɣ 

- 
97,4 
80 

ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 15 
1 2 3 4 5 6 7 8 9 

Ɇɨɟɱɧɚɹ 
ɤɭɯɨɧɧɨɣ 
ɩɨɫɭɞɵ 

20 

1409 
1180 

59 ɉ2 

141 
120 

6 ȼ11 
Ɍɟɩɥɵɣ 

1462 
1180 

146 
120 

ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

ɉɨɦɟɳɟɧɢɟ 
ɨɛɪɚɛɨɬɤɢ ɹɢɰ 

20 

1433 
1200 

60 ɉ2 

141 
120 

6 ȼ11 
Ɍɟɩɥɵɣ 

1487 
1200 

146 
120 

ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

Ɇɨɟɱɧɚɹ 
ɫɬɨɥɨɜɨɣ 
ɩɨɫɭɞɵ 

30 

1552 
1300 43,

3 
ɉ2 

211,5 
180 

6 ȼ11 
Ɍɟɩɥɵɣ 

1611 
1300 

219,1 
180 

ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

Ƚɚɪɞɟɪɨɛɧɚɹ 
ɞɥɹ ɩɟɪɫɨɧɚɥɚ 

120 

286,6 
240 

2 ɉ2 

282 
240 

2 ȼȿ3 
Ɍɟɩɥɵɣ 

297 
240 

292 
240 

ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

Ɍɚɦɛɭɪ 15 

179 
150 

10 ɉ2 
- 

- - 
Ɍɟɩɥɵɣ 

185,9 
150 

- 
ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

Ⱦɭɲɟɜɵɟ - 
- 

- - 

264 
225 

- ȼ4 
Ɍɟɩɥɵɣ 

- 
274 
225 

ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

Ȼɟɥɶɟɜɚɹ 10 
- 

- - 

235 
20 

2 ȼ4 
Ɍɟɩɥɵɣ 

- 
24,3 
20 

ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

Ʉɨɪɢɞɨɪɵ 280 

1373 
1150 

5 
ɉ2, 
ɉ1 

- 

- - 
Ɍɟɩɥɵɣ 

1425 
1150 

- ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

Ʉɥɚɞɨɜɚɹ, 
ɦɨɟɱɧɚɹ ɬɚɪɵ 

20 

1409 
1180 

59 ɉ2 

141 
120 

6 ȼ11 
Ɍɟɩɥɵɣ 

1462 
1180 

146 
120 

ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

Ɉɯɥɚɠɞɚɟɦɚɹ 
ɤɚɦɟɪɚ ɨɬɯɨɞɨɜ 

21 
- 

- - 

317,3 
270 12,

8 ȼ3 
Ɍɟɩɥɵɣ 

- 
329 
270 

ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

Ɇɨɟɱɧɚɹ 10 

298,5 
250 

25 ɉ2 
- 

- - 
Ɍɟɩɥɵɣ 

309,8 
250 

- 
ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

Ɇɚɲɢɧɧɵɟ 
ɨɬɞɟɥɟɧɢɹ 

ɨɯɥɚɠɞɚɟɦɵɯ 
ɤɚɦɟɪ 

40 
- 

- - 

188 
160 

4 ȼ2, 
ȼ14 

Ɍɟɩɥɵɣ 

- 
194,7 
160 

ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 15 
1 2 3 4 5 6 7 8 9 

Ʉɨɦɧɚɬɚ 
ɭɛɨɪɨɱɧɨɝɨ 
ɢɧɜɟɧɬɚɪɹ 

20 
- 

- - 

23,5 
20 

1 ȼȿ4 
Ɍɟɩɥɵɣ 

- 
24,3 
20 

ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

Ɇɹɫɨ-ɪɵɛɧɵɣ 
ɰɟɯ 

70 

1588 
1330 

19 ɉ2 

329 
280 

4 ȼ11 
Ɍɟɩɥɵɣ 

1611 
1300 

341 
280 

ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

2 ɷɬɚɠ 

Ȼɭɯɝɚɥɬɟɪɢɹ 65 

215 
180 

2,8 ɉ1 

212 
180 

2,8 ȼ13 
Ɍɟɩɥɵɣ 

223 
180 

219,1 
180 

ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

Ʉɚɛɢɧɟɬ 
ɪɭɤɨɜɨɞɢɬɟɥɹ 

90 

107,5 
90 

1 ɉ1 

105,8 
90 

1 ȼ13 
Ɍɟɩɥɵɣ 

111,5 
90 

109,5 
90 

ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

Ɉɛɟɞɟɧɧɵɣ ɡɚɥ 
ɞɥɹ 

ɩɪɟɩɨɞɚɜɚɬɟɥɟɣ 
ɧɚ 60 

ɩɨɫɚɞɨɱɧɵɯ 
ɦɟɫɬ 

415 

2639 
2210 

5,3 ɉ3 

987 
840 

2 ȼ9 

Ɍɟɩɥɵɣ 

2738,2 
2210 

1022 
840 

ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

Ɉɛɟɞɟɧɧɵɣ ɡɚɥ 
ɞɥɹ ɫɬɭɞɟɧɬɨɜ 

ɧɚ 156 
ɩɨɫɚɞɨɱɧɵɯ 

ɦɟɫɬ 

640 

5886 
4930 

7,7 ɉ3 

4794 
4080 

6,4 ȼ9 

Ɍɟɩɥɵɣ 

6108 
4930 

4965 
4080 

ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

ɉɨɦɟɳɟɧɢɟ 
ɡɚɜɟɞɭɸɳɟɝɨ 

ɩɪɨɢɡɜɨɞɫɬɜɨɦ 
75 

179 
150 

2 ɉ1 

176,3 
150 

2 ȼ13 
Ɍɟɩɥɵɣ 

185,9 
150 

182,6 
150 

ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

Ʉɥɚɞɨɜɚɹ 
ɫɭɬɨɱɧɨɝɨ 

ɡɚɩɚɫɚ 
ɩɪɨɞɭɤɬɨɜ 

50 
- 

- - 

58,8 
50 

1 ȼȿ7 
Ɍɟɩɥɵɣ 

- 
60,9 
50 

ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

Ɇɨɟɱɧɵɟ 
ɫɬɨɥɨɜɨɣ 
ɩɨɫɭɞɵ 

70 

4489 
3760 53,

7 
ɉ1 

564 
480 

6,9 ȼ11 
Ɍɟɩɥɵɣ 

4658,6 
3760 

584,2 
480 

ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

ɋɟɪɜɢɡɧɚɹ 40 

47,8 
40 

1 ɉ1 

47 
40 

1 ȼ11 
Ɍɟɩɥɵɣ 

49,6 
40 

48,7 
40 

ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

Ƚɨɪɹɱɢɣ ɰɟɯ 190 

9575,9 
8020 42,

2 
ɉ1 

705 
600 

3,2 ȼ11 
Ɍɟɩɥɵɣ 

9936,8 
8020 

730 
600 

ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

 



41 
 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 15 
1 2 3 4 5 6 7 8 9 

Ɇɨɟɱɧɚɹ 
ɤɭɯɨɧɧɨɣ 
ɩɨɫɭɞɵ 

25 

1456,7 
1220 

9,8 ɉ1 

211,5 
180 

7,2 ȼ11 
Ɍɟɩɥɵɣ 

1511,6 
1220 

219,1 
180 

ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

ɏɨɥɨɞɧɵɣ ɰɟɯ ɢ 
ɯɥɟɛɨɪɟɡɤɚ 

60 
- 

- - 

282 
240 

4 ȼ11 
Ɍɟɩɥɵɣ 

- 
292,1 
240 

ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

ɋɚɧ.ɭɡɥɵ 65 
- 

- - 

587,5 
500 

- ȼ5, 
ȼ6 

Ɍɟɩɥɵɣ 

- 
608,5 
500 

ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

Ʉɨɦɧɚɬɚ 
ɭɛɨɪɧɨɝɨ 
ɢɧɜɟɧɬɚɪɹ 

20 
- 

- - 

23,5 
20 

1 ȼȿ4 
Ɍɟɩɥɵɣ 

- 
24,3 
20 

ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

 
Ɋɚɫɱɟɬɧɵɦ ɹɜɥɹɟɬɫɹ ɬɟɩɥɵɣ ɩɟɪɢɨɞ.  
 
3.3 ȼɵɛɨɪ ɩɪɢɧɰɢɩɢɚɥɶɧɵɯ ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɫɯɟɦ ɜɟɧɬɢɥɹɰɢɢ 
 
ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɫɯɟɦ, ɩɪɟɠɞɟ ɜɫɟɝɨ, ɜɵɛɢɪɚɸɬ ɦɟɫɬɚ ɪɚɫɩɨɥɨɠɟɧɢɹ 

ɩɪɢɬɨɱɧɵɯ ɢ ɜɵɬɹɠɧɵɯ ɤɚɦɟɪ. ɉɪɢɬɨɱɧɵɟ ɤɚɦɟɪɵ ɫɥɭɠɚɬ ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɢ 
ɩɨɞɚɱɢ ɜɨɡɞɭɯɚ ɢ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɜ ɩɨɞɜɚɥɟ ɢɥɢ ɜ ɢɡɨɥɢɪɨɜɚɧɧɨɦ ɩɨɦɟɳɟɧɢɢ 
ɩɟɪɜɨɝɨ ɷɬɚɠɚ. ȼɵɬɹɠɧɵɟ ɤɚɦɟɪɵ ɪɚɫɩɨɥɚɝɚɸɬ ɧɚ ɱɟɪɞɚɤɟ, ɧɚ ɩɟɪɟɤɪɵɬɢɹɯ 
ɥɟɫɬɧɢɱɧɵɯ ɤɥɟɬɨɤ ɢɥɢ ɜɛɥɢɡɢ ɤɚɩɢɬɚɥɶɧɵɯ ɫɬɟɧ, ɱɬɨɛɵ ɭɦɟɧɶɲɢɬɶ ɜɢɛɪɚɰɢɸ 
ɩɟɪɟɤɪɵɬɢɹ. Ʉɚɤ ɩɪɢɬɨɱɧɵɟ, ɬɚɤ ɢ ɜɵɬɹɠɧɵɟ ɤɚɦɟɪɵ ɪɚɫɩɨɥɚɝɚɸɬ ɩɨ 
ɜɨɡɦɨɠɧɨɫɬɢ ɰɟɧɬɪɚɥɶɧɨ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɨɛɫɥɭɠɢɜɚɟɦɵɦ ɩɨɦɟɳɟɧɢɹɦ ɫ ɬɟɦ, 
ɱɬɨɛɵ ɪɚɞɢɭɫ ɞɟɣɫɬɜɢɹ ɫɢɫɬɟɦ ɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɜ ɧɢɯ ɛɵɥɢ 
ɦɢɧɢɦɚɥɶɧɵɦɢ.  

ɉɪɢɬɨɱɧɵɟ ɤɚɦɟɪɵ ɧɟ ɪɚɡɪɟɲɚɟɬɫɹ ɪɚɡɦɟɳɚɬɶ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɨɞ 
ɠɢɥɵɦɢ ɤɨɦɧɚɬɚɦɢ, ɤɥɚɫɫɚɦɢ, ɚɭɞɢɬɨɪɢɹɦɢ ɢ ɞɪɭɝɢɦɢ ɩɨɦɟɳɟɧɢɹɦɢ, 
ɬɪɟɛɭɸɳɢɦɢ ɩɨɧɢɠɟɧɧɨɝɨ ɭɪɨɜɧɹ ɲɭɦɚ. 

ɉɨɞɚɱɭ ɜɨɡɞɭɯɚ ɫɢɫɬɟɦɚɦɢ ɩɪɢɬɨɱɧɨɣ ɜɟɧɬɢɥɹɰɢɢ ɜ ɡɞɚɧɢɟ ɩɪɨɢɡɜɨɞɢɦ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɩɨɦɟɳɟɧɢɹɯ ɩɨɫɬɨɹɧɧɨɝɨ ɩɪɟɛɵɜɚɧɢɹ ɥɸɞɟɣ. 

 ȼ ɫɢɫɬɟɦɚɯ ɩɪɢɧɢɦɚɟɦ: 
-ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɜɨɡɞɭɯɨɜɨɞɵ ɢɡ ɥɢɫɬɨɜɨɣ ɫɬɚɥɢ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɫɟɱɟɧɢɹ; 
-ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɜɨɡɞɭɯɨɜɨɞɵ ɢɡ ɥɢɫɬɨɜɨɣ ɫɬɚɥɢ ɤɪɭɝɥɨɝɨ ɫɟɱɟɧɢɹ; 
- ɤɢɪɩɢɱɧɵɟ ɤɚɧɚɥɵ ɜ ɫɬɟɧɚɯ. 

ȼ ɤɚɱɟɫɬɜɟ ɜɨɡɞɭɯɨɪɚɫɩɪɟɞɟɥɢɬɟɥɟɣ ɩɪɢɧɢɦɚɟɦ: 
- ɪɟɲɟɬɤɢ ɜɨɡɞɭɯɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɟ ȺɆɊ; 
- ɪɟɲɟɬɤɢ ɜɨɡɞɭɯɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɟ ȺɆɇ; 

ȼɨ ɜɫɟɯ ɜɵɬɹɠɧɵɯ ɫɢɫɬɟɦɚɯ ɭɫɬɚɧɨɜɥɟɧɵ ɨɛɪɚɬɧɵɟ ɤɥɚɩɚɧɵ ɢɡ ɝɚɥɶɜɚ-
ɧɢɡɢɪɨɜɚɧɧɨɣ ɫɬɚɥɢ. 
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3.4 Ɉɪɝɚɧɢɡɚɰɢɹ ɜɨɡɞɭɯɨɨɛɦɟɧɚ ɜ ɩɨɦɟɳɟɧɢɢ 
  
Ɉɪɝɚɧɢɡɚɰɢɹ ɜɨɡɞɭɯɨɨɛɦɟɧɚ ɜ ɩɨɦɟɳɟɧɢɢ ɜɤɥɸɱɚɸɬ ɜɵɛɨɪ ɫɯɟɦɵ 

ɜɨɡɞɭɯɨɨɛɦɟɧɚ, ɫɩɨɫɨɛɚ ɩɨɞɚɱɢ ɢ ɭɞɚɥɟɧɢɹ ɜɨɡɞɭɯɚ, ɨɩɪɟɞɟɥɟɧɢɟ ɫɤɨɪɨɫɬɢ 
ɞɜɢɠɟɧɢɹ ɢ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ ɜ ɨɛɫɥɭɠɢɜɚɟɦɨɣ ɡɨɧɟ.  

ȼ ɡɞɚɧɢɢ ɤɨɦɛɢɧɚɬɚ ɩɢɬɚɧɢɹ ɩɪɨɟɤɬɢɪɭɟɦ ɦɟɯɚɧɢɱɟɫɤɭɸ ɨɛɳɟɨɛɦɟɧɧɭɸ 
ɩɪɢɬɨɱɧɭɸ ɜɟɧɬɢɥɹɰɢɸ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɉ1 ɢ ɉ2.  

Ɇɟɯɚɧɢɱɟɫɤɭɸ ɜɵɬɹɠɧɭɸ ɜɟɧɬɢɥɹɰɢɸ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɦ ɨɛɳɟɨɛɦɟɧɧɭɸ. 
ȼ ɡɞɚɧɢɢ ɩɪɢɬɨɤ ɢ ɭɞɚɥɟɧɢɟ ɜɨɡɞɭɯɚ ɨɫɭɳɟɫɬɜɥɹɟɦ ɩɨ ɫɯɟɦɟ "ɫɜɟɪɯɭ -

ɜɜɟɪɯ". 
ɍ ɧɚɪɭɠɧɵɯ ɞɜɟɪɟɣ ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɜɨɡɞɭɲɧɵɟ ɬɟɩɥɨɜɵɟ 

ɡɚɜɟɫɵ ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɞɟɣɫɬɜɢɹ. 
 

3.5 Ⱥɷɪɨɞɢɧɚɦɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɜɟɧɬɢɥɹɰɢɨɧɧɵɯ ɫɢɫɬɟɦ 
 
Ⱥɷɪɨɞɢɧɚɦɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɰɟɥɶɸ ɨɩɪɟɞɟɥɟɧɢɹ ɫɟɱɟɧɢɣ 

ɜɨɡɞɭɯɨɜɨɞɨɜ ɢ ɫɭɦɦɚɪɧɵɯ ɩɨɬɟɪɶ ɞɚɜɥɟɧɢɹ ɩɨ ɭɱɚɫɬɤɚɦ ɨɫɧɨɜɧɨɝɨ 
ɧɚɩɪɚɜɥɟɧɢɹ (ɦɚɝɢɫɬɪɚɥɢ) ɫ ɭɜɹɡɤɨɣ ɜɫɟɯ ɨɫɬɚɥɶɧɵɯ ɭɱɚɫɬɤɨɜ ɫɢɫɬɟɦɵ. 

ɉɟɪɟɞ ɧɚɱɚɥɨɦ ɪɚɫɱɟɬɚ ɜɵɱɟɪɱɢɜɚɸɬ ɚɤɫɨɧɨɦɟɬɪɢɱɟɫɤɢɟ ɫɯɟɦɵ 
ɜɨɡɞɭɯɨɜɨɞɨɜ ɫɢɫɬɟɦ ɜɟɧɬɢɥɹɰɢɢ, ɧɚ ɤɨɬɨɪɵɯ ɭɤɚɡɵɜɚɟɬɫɹ ɧɨɦɟɪ, ɪɚɫɯɨɞ 
ɜɨɡɞɭɯɚ ɢ ɞɥɢɧɚ ɭɱɚɫɬɤɨɜ. 

Ɋɚɫɱɟɬ ɜɵɩɨɥɧɹɸɬ ɩɨ ɦɟɬɨɞɭ ɭɞɟɥɶɧɵɯ ɩɨɬɟɪɶ ɞɚɜɥɟɧɢɹ, ɫɨɝɥɚɫɧɨ 
ɤɨɬɨɪɨɦɭ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ, ɉɚ, ɧɚ ɭɱɚɫɬɤɟ ɜɨɡɞɭɯɨɜɨɞɚ ɨɩɪɟɞɟɥɹɸɬɫɹ  

 
zRlP                                                              (3.5.1) 

 
ɝɞɟ R – ɭɞɟɥɶɧɵɟ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɧɚ ɬɪɟɧɢɟ ɧɚ 1 ɦ ɫɬɚɥɶɧɨɝɨ ɜɨɡɞɭɯɨɜɨɞɚ, 
ɉɚ/ɦ; 
ȕ – ɤɨɷɮɮɢɰɢɟɧɬ ɲɟɪɨɯɨɜɚɬɨɫɬɢ, ɞɥɹ ɫɬɚɥɶɧɵɯ ɜɨɡɞɭɯɨɜɨɞɨɜ 1; 
l – ɞɥɢɧɚ ɭɱɚɫɬɤɚ, ɦ; 
z – ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɜ ɦɟɫɬɧɵɯ ɫɨɩɪɨɬɢɜɥɟɧɢɹɯ, ɉɚ  
 
 ɞɢɧPZ   , (3.5.2) 

 
ɝɞɟ   - ɫɭɦɦɚ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɦɟɫɬɧɵɯ ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɧɚ ɭɱɚɫɬɤɟ; 
Ɋɞɢɧ – ɞɢɧɚɦɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ ɜɨɡɞɭɯɚ, ɉɚ. 

ɉɪɚɜɢɥɶɧɨɫɬɢ ɭɱɟɬɚ ɩɨɬɟɪɶ ɞɚɜɥɟɧɢɹ ɜ ɦɟɫɬɧɵɯ ɫɨɩɪɨɬɢɜɥɟɧɢɹɯ ɫɥɟɞɭɟɬ 
ɭɞɟɥɹɬɶ ɨɫɨɛɨɟ ɜɧɢɦɚɧɢɟ, ɬ.ɤ. ɞɨɥɹ ɢɯ ɜ ɨɛɳɢɯ ɩɨɬɟɪɹɯ ɞɚɜɥɟɧɢɹ ɜɟɫɶɦɚ 
ɡɧɚɱɢɬɟɥɶɧɚ. 

Ⱥɷɪɨɞɢɧɚɦɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɷɬɚɩɨɜ: 
ɪɚɫɱɟɬɚ ɨɫɧɨɜɧɨɝɨ ɧɚɩɪɚɜɥɟɧɢɹ (ɦɚɝɢɫɬɪɚɥɢ) ɢ ɭɜɹɡɤɢ ɜɫɟɯ ɨɫɬɚɥɶɧɵɯ ɭɱɚɫɬɤɨɜ 
ɫɢɫɬɟɦɵ. Ɋɚɫɱɟɬ ɜɟɞɟɬɫɹ ɜ ɫɥɟɞɭɸɳɟɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ: 
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1. ɋ ɚɤɫɨɧɨɦɟɬɪɢɱɟɫɤɨɣ ɫɯɟɦɵ ɡɚɧɨɫɢɦ ɜ ɬɚɛɥɢɰɭ 16 ɧɨɦɟɪɚ ɭɱɚɫɬɤɨɜ, ɪɚɫɯɨɞ 
ɜɨɡɞɭɯɚ, ɞɥɢɧɭ ɭɱɚɫɬɤɨɜ. 

2. Ɉɩɪɟɞɟɥɹɟɦ ɨɪɢɟɧɬɢɪɨɜɨɱɧɨɟ ɡɧɚɱɟɧɢɟ ɩɥɨɳɚɞɢ ɫɟɱɟɧɢɹ ɜɨɡɞɭɯɨɜɨɞɨɜ  
 

 
v

L
F

3600
 ;  (3.5.3) 

 
ɝɞɟ L – ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ ɧɚ ɭɱɚɫɬɤɟ ɦ3/ɱ; 
Vɪɟɤ – ɪɟɤɨɦɟɧɞɭɟɦɚɹ ɫɤɨɪɨɫɬɶ ɜɨɡɞɭɯɚ, ɦ/ɫ, v – 5-8 ɦ/ɫ; 
3. ɉɨ  ɩɨɥɭɱɟɧɧɨɦɭ ɡɧɚɱɟɧɢɸ ɩɪɢɧɢɦɚɟɦ ɫɬɚɧɞɚɪɬɧɭɸ ɩɥɨɳɚɞɶ ɢ ɫɟɱɟɧɢɟ 

ɜɨɡɞɭɯɨɜɨɞɚ. Ɉɩɪɟɞɟɥɹɟɦ ɷɤɜɢɜɚɥɟɧɬɧɵɣ ɞɢɚɦɟɬɪ ɩɨ ɫɤɨɪɨɫɬɢ. 
4. Ɉɩɪɟɞɟɥɹɟɬ ɮɚɤɬɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ ɫɤɨɪɨɫɬɶ ɜɨɡɞɭɯɚ, ɦ/ɫ, ɨɩɪɟɞɟɥɹɸɬ ɫ 

ɭɱɟɬɨɦ ɩɥɨɳɚɞɢ ɫɟɱɟɧɢɹ ɩɪɢɧɹɬɨɝɨ ɫɬɚɧɞɚɪɬɧɨɝɨ ɜɨɡɞɭɯɨɜɨɞɚ 
 

                                                        
F

L
v

3600
                                                     (3.5.4) 

 
5. Ɉɩɪɟɞɟɥɹɟɦ ɭɞɟɥɶɧɵɟ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɧɚ ɬɪɟɧɢɟ, ɨɪɢɟɧɬɢɪɭɹɫɶ ɧɚ 

ɷɤɜɢɜɚɥɟɧɬɧɵɣ ɞɢɚɦɟɬɪ ɢ ɫɤɨɪɨɫɬɶ ɩɨ ɬɚɛɥɢɰɚɦ. 
6. ɂɡ ɬɚɛɥɢɰ ɜɵɩɢɫɵɜɚɟɦ ɡɧɚɱɟɧɢɟ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ. 
7. Ɉɩɪɟɞɟɥɹɟɦ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɧɚ ɬɪɟɧɢɟ, ɉɚ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 

 
                                           (3.5.5) 

 
8. Ɉɩɪɟɞɟɥɹɟɦ ɫɭɦɦɭ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɦɟɫɬɧɵɯ ɫɨɩɪɨɬɢɜɥɟɧɢɣ, ɢɫɩɨɥɶɡɭɹ 

ɬɚɛɥɢɰɵ ɦɟɫɬɧɵɯ ɫɨɩɪɨɬɢɜɥɟɧɢɣ [11], [13]. 
9. Ɉɩɪɟɞɟɥɹɟɦ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɜ ɦɟɫɬɧɵɯ ɫɨɩɪɨɬɢɜɥɟɧɢɹɯ, ɉɚ, ɩɨ ɮɨɪɦɭɥɟ  

 
                                              (3.5.6) 

 
10. Ɉɛɳɢɟ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɧɚ ɭɱɚɫɬɤɟ, ɉɚ; 

 
                                             (3.5.7) 

 
11. ɉɪɨɢɡɜɨɞɢɦ ɭɜɹɡɤɭ ɨɬɜɟɬɜɥɟɧɢɣ ɫ ɦɚɝɢɫɬɪɚɥɶɸ  

 
                                  (3.5.8) 

 
ɉɪɨɢɡɜɟɞɟɦ ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɫɢɫɬɟɦ ɉ3, ɉ4, ȼ4, ȼ11. Ɉɫɬɚɥɶɧɵɟ 
ɫɢɫɬɟɦɵ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɚɧɚɥɨɝɢɱɧɨ. 
Ɋɚɫɱɟɬ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ 16. 
 
 

lRɊɬɪ  

ɞɢɧPZ  

zRlP  

%15100 





ɦɚɝ

ɨɬɜɦɚɝ

P

PP
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Ɍɚɛɥɢɰɚ 16 Ⱥɷɪɨɞɢɧɚɦɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɫɢɫɬɟɦ ɜɟɧɬɢɥɹɰɢɢ 

№   
ɭɱ
-

ɤɚ 

Ɋɚɫɯɨɞ 
ɜɨɡɞɭɯɚ 
L, ɦ3/ɱ 

ɪɚɡɦɟɪɵ 
ɜɨɡɞɭɯɨɜ
ɨɞɚ ɚɯɛ, 

ɦɦ 

ɞɢɚɦɟ
ɬɪ 

ɷɤɜɢɜɚ
-

ɥɟɧɬɧ
ɵɣ dɷ, 

ɦɦ 

ɉɥɨɳɚɞ
ɶ 

ɫɟɱɟɧɢɹ 
ɜɨɡɞɭɯɨ
-ɜɨɞɚ F, 

ɦ2 

Ⱦɥɢɧɚ 
ɜɨɡɞɭ-
ɯɨɜɨɞɚ    

L, ɦ 

ɋɤɨɪ-
ɬɶ 

ɞɜɢɠ-
ɟɧɢɹ 

ɜɨɡɞɭɯ
ɚ    U, 

ɦ/ɫ 

Ʉɨɷɮ-
ɮɢɰɢɟ

ɧɬ 
ɲɟɪɨɯ
ɨɜɚɬɨɫ

ɬɢ ȕ 

Ⱦɢɧɚ-
ɦɢ-

ɱɟɫɤɨɟ 
ɞɚɜɥɟɧɢ

ɟ 
ɜɨɡɞɭɯɚ 
Pɞ, ɉɚ 

ɍɞɟɥɶ-
ɧɚɹ 

ɩɨɬɟɪɹ 
ɞɚɜɥɟɧɢ

ɟ ɧɚ 
ɬɪɟɧɢɟ 
R, ɉɚ/ɦ 

ɉɨɬɟɪɹ 
ɞɚɜɥɟɧɢ

ɹ ɩɨ 
ɜɫɟɦɭ 

ɭɱɚɫɬɤɭ 
ȕ*R* L, 

ɉɚ 

Ʉɨɷɮ-
ɮɢɰɟɧɬ 
ɦɟɫɬɧɨɝ

ɨ 
ɫɨɩɪɨɬɢ
ɜɥɟɧɢɹ, 

Ʉ 

ɉɨɬɟɪɢ 
ɞɚɜɥɟɧɢɹ 

ɧɚ 
ɦɟɫɬɧɵɟ 

ɫɨɩɪɨɬɢɜ-
ɥɟɧɢɹ Ɋz, 

ɉɚ 

Ɉɛɳɚɹ 
ɩɨɬɟɪɹ 
ɞɚɜɥɟɧ
ɢɹ ɧɚ 

ɭɱɚɫɬɤɟ 
ɊR*L+
Pz, ɉɚ 

ɋɭɦɦ
ɚɪ-
ɧɵɟ 

ɩɨɬɟɪ
ɢ Ɋ, 
ɉɚ 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
ɋɢɫɬɟɦɚ ɉ4 

Ɉɫɧɨɜɧɚɹ ɦɚɝɢɫɬɪɚɥɶ 
1 420 200ɯ200  0,04 1,62 3,0 1,0 5,4 0,6 0,972 2,65 14,31 15,29 15,29 
2 840 250ɯ200  0,05 1,82 4,7 1,0 15 1,3 2,368 1,5 22,5 24,86 40,15 
3 1260 300ɯ200  0,06 2,22 5,8 1,0 21,6 1,7 3,774 0,5 10,8 14,574 54,72 
4 1680 400ɯ200  0,08 1,98 5,8 1,0 21,6 1,5 2,97 0,5 10,8 13,77 68,5 
5 2100 500ɯ200  0,1 1,75 5,8 1,0 21,6 1,37 2,4 0,5 10,8 13,2 81,7 
6 2520 500ɯ200  0,1 7,55 7 1,0 29,4 1,88 14,2 4,5 132,3 146,5 228,2 

ɋɢɫɬɟɦɚ ȼ10 
Ɉɫɧɨɜɧɚɹ ɦɚɝɢɫɬɪɚɥɶ 

1 170 200ɯ150  0,03 2,7 1,57 1,0 1,5 0,24 0,648 2,65 3,98 4,63 4,63 
2 240 200ɯ200  0,04 9,5 1,67 1,0 1,9 0,25 2,375 1,5 2,85 5,23 9,86 
3 510 200ɯ200  0,04 8,0 3,55 1,0 7,3 0,79 6,32 1,3 9,49 15,81 25,67 
4 1020 200ɯ300  0,06 16,2 4,72 1,0 12,1 1,1 17,82 3,5 42,35 60,17 85,84 

Ɉɬɜɟɬɜɥɟɧɢɟ 
5 170 200ɯ150  0,03 2,7 1,57 1,0 1,5 0,24 0,648 2,65 3,98 4,63 4,63 
6 240 200ɯ200  0,04 3,65 1,67 1,0 1,9 0,25 0,913 1,4 2,66 3,57 8,2 
7 510 200ɯ200  0,04 3,0 3,55 1,0 7,3 0,79 2,37 1,3 9,49 11,86 20,06 

∆= 76,6 %, ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɞɢɚɮɪɚɝɦɭ 78*178 
ɋɢɫɬɟɦɚ ȼ4 

1 75 200ɯ100  0,02 2,0 1,1 1,0 0,75 0,175 0,35 2,65 1,98 2,33 2,33 
2 95 200ɯ100  0,02 1,5 1,4 1,0 1,2 0,26 0,39 0,2 0,24 0,63 2,96 
3 170 200ɯ100  0,02 1,5 2,4 1,0 3,7 0,73 1,09 0,15 0,55 1,64 4,6 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 16 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
4 320 200ɯ100  0,02 1,8 4,44 1,0 12,1 2 3,6 1,5 18,2 21,8 26,4 
5 320 Ø160  0,02 13 4,44 1,0 12,1 1,62 21,06 4,09 49,5 70,56 96,96 

ɋɢɫɬɟɦɚ ɉ3      Ɉɫɧɨɜɧɚɹ ɦɚɝɢɫɬɪɚɥɶ 
1 410 200ɯ200  0,04 1,62 2,85 1,0 4,3 0,52 0,84 3,425 14,73 15,57 15,57 
2 820 250ɯ200  0,05 1,82 4,56 1,0 12,1 1,1 2,0 1,5 18,15 20,15 35,72 
3 1230 300ɯ200  0,06 2,37 5,7 1,0 19,5 1,4 3,32 0,2 29,25 32,57 68,29 
4 1640 400ɯ200  0,08 1,82 5,7 1,0 19,5 1,35 2,46 0,59 11,51 13,97 82,26 
5 2050 500ɯ200  0,1 1,75 5,7 1,0 19,5 1,25 2,19 2,8 54,6 56,79 139,1 
6 2460 500ɯ200  0,1 16,0 5,7 1,0 19,5 1,25 20 2 39 59 198,1 
7 4930 500ɯ400  0,2 14,0 6,85 1,0 27,5 0,98 13,72 3,5 96,25 109,97 308,0 
8 7140 1200ɯ500  0,6 2,0 3,3 1,0 6,5 0,15 0,3 1,3 8,45 8,75 316,8 

Ɉɬɜɟɬɜɥɟɧɢɟ 
9 400 200ɯ200  0,04 1,62 2,7 1,0 4,2 0,5 0,81 3,425 14,39 15,2 15,2 
10 800 250ɯ200  0,05 1,82 4,44 1,0 11,9 1,0 1,82 1,5 17,85 19,67 34,87 
11 1200 300ɯ200  0,06 2,37 5,56 1,0 19,0 1,3 3,09 0,2 3,8 6,89 41,76 
12 1620 400ɯ200  0,08 1,82 5,63 1,0 19,0 1,29 2,35 1,8 34,2 36,55 78,31 
13 2040 500ɯ200  0,1 1,75 5,67 1,0 19,0 1,23 2,15 2,7 51,3 53,45 131,7 
14 2470 500ɯ200  0,1 12 6,87 1,0 27,5 1,7 20,4 1,8 49,5 69,9 201,7 

∆= 36 %, ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɞɢɚɮɪɚɝɦɭ 78*122 
Ɉɬɜɟɬɜɥɟɧɢɟ 

15 360 250ɯ200  0,05 1,76 2,0 1,0 2,4 0,26 0,46 2,65 6,36 6,82 6,82 
16 720 250ɯ200  0,05 1,8 4,0 1,0 9,6 0,88 1,59 0,2 1,92 3,51 10,33 
17 1100 250ɯ200  0,05 19,5 6,1 1,0 21,6 1,8 35,1 1,76 38,01 73,11 83,44 
18 2210 400ɯ200  0,08 8,45 7,68 1,0 31,5 2,1 17,75 2,8 88,2 105,95 189,4 

∆= 40 %, ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɞɢɚɮɪɚɝɦɭ 78*122 
Ɉɬɜɟɬɜɥɟɧɢɟ 

19 360 250ɯ200  0,05 1,76 2,0 1,0 2,4 0,26 0,46 2,65 6,36 6,82 6,82 
20 720 250ɯ200  0,05 1,8 4,0 1,0 9,6 0,88 1,59 0,2 1,92 3,51 10,33 
21 1100 250ɯ200  0,05 7,5 6,1 1,0 21,6 1,8 13,5 1,3 28,08 41,58 51,91 

∆= 84 %, ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɞɢɚɮɪɚɝɦɭ 78*178 
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3.6 Ɋɚɫɱɟɬ ɢ ɩɨɞɛɨɪ ɜɟɧɬɢɥɹɰɢɨɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
3.6.1 Ɋɚɫɱɟɬ ɤɚɥɨɪɢɮɟɪɨɜ 
 
ȼ ɫɢɫɬɟɦɚɯ ɩɪɢɬɨɱɧɨɣ ɜɟɧɬɢɥɹɰɢɢ ɞɥɹ ɧɚɝɪɟɜɚ ɜɨɡɞɭɯɚ ɜ ɯɨɥɨɞɧɵɣ ɢ 

ɩɟɪɟɯɨɞɧɵɣ ɩɟɪɢɨɞɵ ɫɥɟɞɭɟɬ ɩɪɢɦɟɧɹɬɶ ɩɥɚɫɬɢɧɱɚɬɵɟ ɜɨɡɞɭɯɨɧɚɝɪɟɜɚɬɟɥɢ, 
ɪɚɛɨɬɚɸɳɢɟ ɧɚ ɬɟɩɥɨɧɨɫɢɬɟɥɟ – ɜɨɞɚ. 

Ɋɚɫɱɟɬ ɤɚɥɨɪɢɮɟɪɨɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɫɥɟɞɭɸɳɟɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ: 
1.Ɋɚɫɯɨɞ ɬɟɩɥɚ ɧɚ ɧɚɝɪɟɜɚɧɢɟ ɜɨɡɞɭɯɚ 

 
                                     (3.6.1.1) 
 

ɝɞɟ G – ɜɟɫɨɜɨɟ ɤɨɥɢɱɟɫɬɜɨ ɧɚɝɪɟɜɚɟɦɨɝɨ ɜɨɡɞɭɯɚ, ɤɝ/ɱ;  
tɤ ɢ tɧ – ɤɨɧɟɱɧɚɹ ɢ ɧɚɱɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ.  
2.Ɂɚɞɚɟɦɫɹ ɦɚɫɫɨɜɨɣ ɫɤɨɪɨɫɬɶɸ (vρ)= 7 ɤɝ/ɦ2ɫ ɢ ɨɩɪɟɞɟɥɢɦ ɬɪɟɛɭɟɦɭɸ ɩɥɨɳɚɞɶ 
ɠɢɜɨɝɨ ɫɟɱɟɧɢɹ ɤɚɥɨɪɢɮɟɪɚ ɩɨ ɜɨɡɞɭɯɭ, ɦ2  

 
                                             (3.6.1.2) 

 
3. ɉɪɢɧɢɦɚɟɦ ɩɨ [11] ɤɚɥɨɪɢɮɟɪ  
4. Ⱦɟɣɫɬɜɢɬɟɥɶɧɚɹ ɦɚɫɫɨɜɚɹ ɫɤɨɪɨɫɬɶ ɞɥɹ ɩɪɢɧɹɬɨɝɨ ɤɚɥɨɪɢɮɟɪɚ  

 
                                         (3.6.1.3)    

 
5. ɋɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɜ ɬɪɭɛɚɯ ɤɚɥɨɪɢɮɟɪɚ  

 
          (3.6.1.4) 

 
ɝɞɟ Q – ɪɚɫɯɨɞ ɬɟɩɥɚ ɧɚ ɧɚɝɪɟɜɚɧɢɟ ɜɨɡɞɭɯɚ, ȼɬ;  
ɫɜ – ɭɞɟɥɶɧɚɹ ɬɟɩɥɨɟɦɤɨɫɬɶ ɜɨɞɵ, 4,19 ɤȾɠ/ɤɝºɋ;  
fɬɪ - ɩɥɨɳɚɞɶ ɠɢɜɨɝɨ ɫɟɱɟɧɢɹ ɬɪɭɛɨɤ ɤɚɥɨɪɢɮɟɪɚ; 
tɝɨɪ, tɨɛɪ – ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ ɜ ɩɨɞɚɸɳɟɣ ɢ ɨɛɪɚɬɧɨɣ ɥɢɧɢɹɯ, ºɋ; 
n – ɤɨɥɢɱɟɫɬɜɨ ɤɚɥɨɪɢɮɟɪɨɜ.  
6. Ʉɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɟɪɟɞɚɱ ɭɫɬɚɧɨɜɤɢ k = 38 ȼɬ/(ɦ2ºɋ). 
7.ɇɚɯɨɞɢɦ ɩɨɜɟɪɯɧɨɫɬɶ ɧɚɝɪɟɜɚ ɤɚɥɨɪɢɮɟɪɧɨɣ ɭɫɬɚɧɨɜɤɢ 

 

  ɫɪɫɪ tTk

Q
F


   (3.6.1.5) 

 
ɝɞɟ Ɍɫɪ – ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ, ºɋ; 
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 tɫɪ – ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ, ºɋ.  
8.Ɉɩɪɟɞɟɥɹɟɦ ɨɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɤɚɥɨɪɢɮɟɪɨɜ ɜ ɭɫɬɚɧɨɜɤɟ 

 
(3.6.1.6) 

 
9. Ɉɤɪɭɝɥɢɜ ɤɨɥɢɱɟɫɬɜɨ ɤɚɥɨɪɢɮɟɪɨɜ ɞɨ ɰɟɥɨɝɨ ɱɢɫɥɚ Ν, ɨɩɪɟɞɟɥɹɟɦ ɩɨɜɟɪɯɧɨɫɬɶ 
ɧɚɝɪɟɜɚ ɤɚɥɨɪɢɮɟɪɧɨɣ  ɭɫɬɚɧɨɜɤɢ ɦ2. 

 
(3.6.1.7) 

 
10. Ɉɩɪɟɞɟɥɹɟɦ ɡɚɩɚɫ ɩɥɨɳɚɞɢ ɧɚɝɪɟɜɚ δ, ɤɨɬɨɪɵɣ ɧɟ ɞɨɥɠɟɧ ɩɪɟɜɵɲɚɬɶ 10%  

 
(3.6.1.8) 

 
ȼ ɫɥɭɱɚɟ, ɟɫɥɢ δ ≥10%, ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɞɪɭɝɭɸ ɦɨɞɟɥɶ ɢɥɢ ɧɨɦɟɪ 

ɤɚɥɨɪɢɮɟɪɚ. 
ȼɬQ 24600)4016(2,1580278,0   

2
0 39,0

)36007(

2,1580 ɦf 


  

)/(1,12
189,03600

2,1580
)( 2 ɫɦɤɝv 


  

ɫɦv /21,0
3600200111,0)70150(19,41000

1526476.3





  

 
249

2811038

152647 ɦF 


  

ɋɌ ɫɪ  110)70150(5,0  

ɋtɫɪ  28)1640(5,0  

ɲɬN 2
19,24

49
  

24,48219,24 ɦFɮ   

 

%10%22,1%100
49

4,4849



  

 
11.ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɤɚɥɨɪɢɮɟɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɩɨ  ɩɪɨɯɨɞɭ ɜɨɡɞɭɯɭ  

103,3 ɉɚ. 
12. Ƚɢɞɪɚɜɥɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɤɚɥɨɪɢɮɟɪɚ 0,016 ɤɉɚ. 

ȼɨɡɞɭɯɨɧɚɝɪɟɜɚɬɟɥɶ, ɢɞɭɳɢɣ ɜ ɤɨɦɩɥɟɤɬɟ ɫ ɩɪɢɬɨɱɧɨɣ ɭɫɬɚɧɨɜɤɨɣ Wesper, 
ɩɨɞɯɨɞɢɬ ɩɨ ɪɚɫɱɟɬɭ. 
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3.6.2 Ɋɚɫɱɟɬ ɢ ɩɨɞɛɨɪ ɜɨɡɞɭɲɧɵɯ ɮɢɥɶɬɪɨɜ 
 
Ɉɱɢɫɬɤɭ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɨɬ ɩɵɥɢ ɞɥɹ ɫɢɫɬɟɦ ɜɟɧɬɢɥɹɰɢɢ ɞɨɩɭɫɤɚɟɬɫɹ ɧɟ 

ɩɪɨɟɤɬɢɪɨɜɚɬɶ, ɟɫɥɢ ɜɨɡɞɭɯɨɩɪɢɟɦɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɪɚɡɦɟɳɟɧɵ ɜ ɡɟɥɟɧɨɣ ɡɨɧɟ. 
Ⱦɥɹ ɩɪɢɬɨɱɧɵɯ ɫɢɫɬɟɦ ɜɟɧɬɢɥɹɰɢɢ ɤɨɦɛɢɧɚɬɚ ɩɢɬɚɧɢɹ ɩɪɢɦɟɧɹɟɦ ɮɢɥɶɬɪɵ 

ɫɢɧɬɟɬɢɱɟɫɤɢɟ ɩɥɨɫɤɢɟ ɤɥɚɫɫɚ G4. 
Ɋɚɫɱɟɬ ɮɢɥɶɬɪɨɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɫɥɟɞɭɸɳɟɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ. 

1. ɇɟɨɛɯɨɞɢɦɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɨɱɢɫɬɤɢ, %: 
 

(3.6.2.1) 

 
ɝɞɟ Ʉɇ XX , - ɤɨɧɰɟɧɬɪɚɰɢɹ ɩɵɥɢ ɜ ɜɨɡɞɭɯɟ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɞɨ (ɧɚɪɭɠɧɨɝɨ) ɢ 
ɩɨɫɥɟ (ɩɪɢɬɨɱɧɨɝɨ) ɨɱɢɫɬɤɢ, ɦɝ/ɦ3. 
2. ɉɥɨɳɚɞɶ ɮɢɥɶɬɪɨɜɚɧɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ, ɦ2: 

 
(3.6.2.2) 

 
ɝɞɟ L - ɤɨɥɢɱɟɫɬɜɨ ɜɨɡɞɭɯɚ, ɩɨɞɚɜɚɟɦɨɝɨ ɜ ɩɨɦɟɳɟɧɢɟ (ɪɚɫɱɟɬɧɵɣ ɜɨɡɞɭɯɨɨɛɦɟɧ), 

ɱɦ /3 ; 
q  - ɪɟɤɨɦɟɧɞɭɟɦɚɹ ɜɨɡɞɭɲɧɚɹ ɧɚɝɪɭɡɤɚ ( ɱɦɦq 23 /7000 ). 
3. Ʉɨɥɢɱɟɫɬɜɨ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɹɱɟɟɤ ɮɢɥɶɬɪɚ: 

 
(3.6.2.3) 

 
ɝɞɟ əf - ɩɥɨɳɚɞɶ ɪɚɛɨɱɟɝɨ ɫɟɱɟɧɢɹ ɹɱɟɣɤɢ, ɩɪɢɧɢɦɚɟɦɚɹ ɞɥɹ ɮɢɥɶɬɪɨɜ 
ɫɢɧɬɟɬɢɱɟɫɤɢɯ ɩɥɨɫɤɢɯ ɪɚɜɧɚ 0,74 ɦ2. 
4. Ɉɤɪɭɝɥɢɜ 1n  ɞɨ ɰɟɥɨɝɨ ɱɢɫɥɚ, ɨɩɪɟɞɟɥɹɸɬ ɨɛɳɭɸ ɩɥɨɳɚɞɶ ɮɢɥɶɬɪɚ, ɦ2,: 

 
(3.6.2.4) 

 
 

5. Ɉɩɪɟɞɟɥɹɸɬ ɧɚɱɚɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɮɢɥɶɬɪɚ HH , ɉɚ: 60HH ɉɚ 
6. Ɋɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɮɢɥɶɬɪɚ, ɉɚ, 

 
(3.6.2.5) 

 
7. Ɋɚɫɱɟɬɧɭɸ ɩɵɥɟɟɦɤɨɫɬɶ ɮɢɥɶɬɪɚ ɎG , ɝ/ɦ2, ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɬɚɛɥ. ɫ ɭɱɟɬɨɦ ɊɎH . 
8. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɬɵ ɮɢɥɶɬɪɚ ɞɨ ɟɝɨ ɪɟɝɟɧɟɪɚɰɢɢ, ɜ ɫɭɬɤɚɯ, ɨɩɪɟɞɟɥɹɸɬ 
ɩɨ ɡɚɜɢɫɢɦɨɫɬɢ: 
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ɝɞɟ  - ɱɢɫɥɨ ɱɚɫɨɜ ɪɚɛɨɬɵ ɮɢɥɶɬɪɚ ɜ ɫɭɬɤɢ, 14 ɱ. 

%80100
5,0

)1,05,0(



  

2167,17000/8171 ɦFɎ   
ɲɬn 26,174,0/167,11   

248,174,02 ɦF   
ɉɚHɊɎ 120602   

ɎG =2000 ɝ/ɦ2 

ɫɭɬɨɤT 64
)1,05,0(14807000

102000 5





  

 
ɉɪɟɞɥɨɠɟɧɧɵɟ ɮɢɥɶɬɪɵ ɜ ɩɪɢɬɨɱɧɨɣ ɭɫɬɚɧɨɜɤɟ ɭɫɬɪɚɢɜɚɸɬ ɧɚɲɟɦɭ 

ɪɚɫɱɟɬɭ.  
 

3.6.3 Ɋɚɫɱɟɬ ɢ ɩɨɞɛɨɪ ɜɟɧɬɢɥɹɬɨɪɨɜ  
 
ȼɵɛɨɪ ɪɚɞɢɚɥɶɧɨɝɨ ɜɟɧɬɢɥɹɬɨɪɚ ɜɵɩɨɥɧɹɸɬ ɩɨ ɬɪɟɛɭɟɦɨɣ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ BL , ɱɦ /3 , ɢ ɩɨɥɧɨɦɭ ɞɚɜɥɟɧɢɸ ɜɟɧɬɢɥɹɬɨɪɚ BP , ɉɚ: 
 
 LLB  1,1 ; (3.6.3.1) 

 
ɞɥɹ ɩɪɢɬɨɱɧɵɯ ɫɢɫɬɟɦ ɜɟɧɬɢɥɹɰɢɢ  
 
 ɊɎɄɆАȽB HPPP  1,1 , (3.6.3.2) 

 
ɞɥɹ ɜɵɬɹɠɧɵɯ ɫɢɫɬɟɦ ɜɟɧɬɢɥɹɰɢɢ 
  
                                                  ɆАȽB PP  1,1 ,                                          (3.6.3.3) 

 
ɝɞɟ ɆАȽP - ɨɛɳɢɟ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɜ ɜɨɡɞɭɯɨɜɨɞɚɯ ɩɨ ɦɚɝɢɫɬɪɚɥɶɧɨɦɭ 
ɧɚɩɪɚɜɥɟɧɢɸ, ɉɚ;    

ɄP - ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɤɚɥɨɪɢɮɟɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɩɨ ɜɨɡɞɭɯɭ, ɉɚ;   
ɊɎH - ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɮɢɥɶɬɪɚ, ɉɚ; 

Ⱦɥɹ ɩɪɢɬɨɱɧɨɣ ɫɢɫɬɟɦɵ ɉ3 
 

785471401,1 BL  ɦ3/ɱ 
 

             8,5713,1031208,3161,1 BP  ɉɚ 
 
 
Ⱦɥɹ ɩɪɢɬɨɱɧɨɣ ɫɢɫɬɟɦɵ ɉ4 
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277225201,1 BL  ɦ3/ɱ 
 

        32,4743,1031202,2281,1 BP  ɉɚ 
 

ɉɪɢɬɨɱɧɵɟ ɭɫɬɚɧɨɜɤɢ - ɚɝɪɟɝɚɬɵ ɞɥɹ ɩɨɞɝɨɬɨɜɤɢ ɢ ɩɨɞɚɱɢ ɫ ɭɥɢɰɵ ɜ 
ɩɨɦɟɳɟɧɢɟ ɫɜɟɠɟɝɨ ɜɨɡɞɭɯɚ ɩɨ ɜɟɧɬɢɥɹɰɢɨɧɧɵɦ ɤɚɧɚɥɚɦ. ɗɬɨ ɦɨɞɭɥɶɧɵɟ 
ɚɝɪɟɝɚɬɵ, ɫɨɫɬɨɹɳɢɟ ɢɡ ɧɟɫɤɨɥɶɤɢɯ ɫɟɤɰɢɣ. ɇɚɢɛɨɥɟɟ ɜɚɠɧɵɦɢ ɹɜɥɹɸɬɫɹ ɫɟɤɰɢɢ 
ɜɟɧɬɢɥɹɬɨɪɚ, ɫɟɤɰɢɹ ɩɨɞɨɝɪɟɜɚ, ɫɟɤɰɢɹ ɨɯɥɚɠɞɟɧɢɹ ɢ ɫɟɤɰɢɹ ɮɢɥɶɬɪɚɰɢɢ. 

ȼɵɛɢɪɚɟɦ ɝɨɬɨɜɭɸ ɩɪɢɬɨɱɧɭɸ ɭɫɬɚɧɨɜɤɭ ɮɢɪɦɵ Wesper, ɫɨɫɬɨɹɳɢɟ ɢɡ 
ɨɬɞɟɥɶɧɵɯ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɫɟɤɰɢɣ, ɫɨɟɞɢɧɟɧɧɵɟ ɦɟɠɞɭ ɫɨɛɨɣ, ɤɨɬɨɪɚɹ 
ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɧɚɲɢɦ ɪɚɫɱɟɬɚɦ. 

ɂɫɩɨɥɶɡɭɹ ɡɚɞɚɧɧɵɣ ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ ɢ ɧɟɨɛɯɨɞɢɦɵɟ ɮɭɧɤɰɢɢ ɨɛɪɚɛɨɬɤɢ 
ɜɨɡɞɭɯɚ: ɫɦɟɲɟɧɢɟ, ɮɢɥɶɬɪɚɰɢɹ, ɧɚɝɪɟɜɚɧɢɟ, ɨɯɥɚɠɞɟɧɢɟ, ɜɟɧɬɢɥɹɰɢɹ ɩɨ 
ɩɪɨɝɪɚɦɦɟ Wesper, ɩɨɞɛɢɪɚɟɦ ɩɪɢɬɨɱɧɵɟ ɭɫɬɚɧɨɜɤɢ. 

  
 
Ⱦɥɹ ɜɵɬɹɠɧɨɣ ɫɢɫɬɟɦɵ ȼ10 
 

112210201,1 BL  ɦ3/ɱ 
 

42,9484,851,1 BP  ɉɚ 
 

ȼɟɧɬɢɥɹɬɨɪɵ ɜɵɛɢɪɚɟɦ ɮɢɪɦɵ Sistemair. ɉɨɞɛɢɪɚɟɦ ɜɟɧɬɢɥɹɬɨɪ    
KVKF 250 L.  

ɉɪɚɣɫ-ɥɢɫɬ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ. 
 
Ⱦɥɹ ɜɵɬɹɠɧɨɣ ɫɢɫɬɟɦɵ ȼ4 
 

3523201,1 BL  ɦ3/ɱ 
 

7,10696,961,1 BP  ɉɚ 
 

ȼɟɧɬɢɥɹɬɨɪɵ ɜɵɛɢɪɚɟɦ ɮɢɪɦɵ Sistemair. ɉɨɞɛɢɪɚɟɦ ɜɟɧɬɢɥɹɬɨɪ 
KVKF 160 M. 

 
         Ⱦɥɹ ɨɫɬɚɥɶɧɵɯ ɜɵɬɹɠɧɵɯ ɫɢɫɬɟɦ ɩɨɞɛɢɪɚɟɦ ɜɟɧɬɢɥɹɬɨɪɵ ɚɧɚɥɨɝɢɱɧɨ. 

 
3.6.4 Ɋɚɫɱɟɬ ɢ ɩɨɞɛɨɪ ɜɨɡɞɭɲɧɨ ɬɟɩɥɨɜɨɣ ɡɚɜɟɫɵ 
 
Ɂɚɜɟɫɚ ɢɦɟɟɬ ɤɨɪɩɭɫ, ɢɡɝɨɬɨɜɥɟɧɧɵɣ ɢɡ ɥɢɫɬɨɜɨɣ ɫɬɚɥɢ, ɫ 

ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɵɦ ɩɨɥɢɦɟɪɧɵɦ ɩɨɤɪɵɬɢɟɦ. ȼɧɭɬɪɢ ɤɨɪɩɭɫɚ ɪɚɫɩɨɥɨɠɟɧɵ 
ɜɨɡɞɭɯɨɧɚɝɪɟɜɚɬɟɥɶ (ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɢɥɢ ɜɨɞɹɧɨɣ), ɜɟɧɬɢɥɹɬɨɪ, ɫɨɩɥɨ ɞɥɹ ɜɵɯɨɞɚ 
ɫɬɪɭɢ.  
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ȼɟɧɬɢɥɹɬɨɪ ɜɫɚɫɵɜɚɟɬ ɜɨɡɞɭɯ ɢɡ ɩɨɦɟɳɟɧɢɹ ɱɟɪɟɡ ɩɟɪɟɞɧɸɸ 
ɩɟɪɮɨɪɢɪɨɜɚɧɧɭɸ ɫɬɟɧɤɭ ɤɨɪɩɭɫɚ, ɩɨɬɨɤ ɜɨɡɞɭɯɚ ɧɚɝɪɟɜɚɟɬɫɹ ɜ 
ɜɨɡɞɭɯɨɧɚɝɪɟɜɚɬɟɥɟ, ɩɨɫɥɟ ɱɟɝɨ ɜɟɧɬɢɥɹɬɨɪ ɜɵɛɪɚɫɵɜɚɟɬ ɩɨɬɨɤ ɱɟɪɟɡ ɫɨɩɥɨ ɜ 
ɜɢɞɟ ɫɬɪɭɢ ɜ ɩɥɨɫɤɨɫɬɢ ɩɪɨɟɦɚ ɢɥɢ ɩɨɞ ɭɝɥɨɦ ɤ ɧɟɣ.  
           Ɂɚɜɟɫɵ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɝɨɪɢɡɨɧɬɚɥɶɧɨ ɧɚɞ ɩɪɨɟɦɨɦ ɢɥɢ ɜɟɪɬɢɤɚɥɶɧɨ 
ɜɨɡɥɟ ɩɪɨɟɦɚ (ɨɞɧɨ- ɢ ɞɜɭɫɬɨɪɨɧɧɢɟ). Ʉɚɤ ɩɪɚɜɢɥɨ, ɫɬɪɭɹ, ɢɫɬɟɤɚɸɳɚɹ ɢɡ ɡɚɜɟɫɵ, 
ɞɨɥɠɧɚ ɢɦɟɬɶ ɪɚɡɦɚɯ, ɪɚɜɧɵɣ ɲɢɪɢɧɟ ɢɥɢ ɜɵɫɨɬɟ ɩɪɨɟɦɚ. ɉɨɷɬɨɦɭ ɜɚɠɧɟɣɲɢɦ 
ɢɡ ɝɚɛɚɪɢɬɧɵɯ ɪɚɡɦɟɪɨɜ ɡɚɜɟɫɵ ɹɜɥɹɟɬɫɹ ɟɟ ɞɥɢɧɚ. ȿɫɥɢ ɪɚɡɦɟɪ ɫɬɨɪɨɧɵ ɩɪɨɟɦɚ, 
ɜɞɨɥɶ ɤɨɬɨɪɨɣ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɡɚɜɟɫɚ, ɛɨɥɶɲɟ ɞɥɢɧɵ ɡɚɜɟɫɵ, ɬɨ ɜɵɫɬɪɚɢɜɚɸɬ ɜ 
ɪɹɞ ɧɟɫɤɨɥɶɤɨ ɩɪɢɦɵɤɚɸɳɢɯ ɞɪɭɝ ɤ ɞɪɭɝɭ ɡɚɜɟɫ, ɩɟɪɟɤɪɵɜɚɸɳɢɯ ɫɭɦɦɚɪɧɨɣ 
ɞɥɢɧɨɣ ɫɬɨɪɨɧɭ ɩɪɨɟɦɚ. 

ɍɫɥɨɜɢɹ ɪɚɫɱɟɬɚ: ɞɜɟɪɢ ɞɜɨɣɧɵɟ ɫ ɬɚɦɛɭɪɨɦ ɜɵɫɨɬɨɣ ɇ=2,7ɦ, ɲɢɪɢɧɨɣ 
ȼ=2,2ɦ, ɞɨɩɭɫɬɢɦɵɟ ɩɚɪɚɦɟɬɪɵ v<8ɦ/ɫ, t<50°ɋ. 
 
 
1. ɉɪɨɬɹɠɟɧɧɨɫɬɶ ɨɫɢ ɜɨɡɞɭɲɧɨɣ ɫɬɪɭɢ, ɦ  

 
                                                          HS  05,1                                               (3.6.4.1) 

 
2. Ɋɚɡɨɛɶɟɦ ɩɪɨɟɦ ɧɚ 4 ɭɪɨɜɧɹ ɩɨ 0,525 ɦ ɤɚɠɞɚɹ ɢ ɩɪɨɜɟɞɟɦ ɪɚɫɱɟɬ ɪɚɡɧɨɫɬɢ 
ɞɚɜɥɟɧɢɹ ɞɥɹ ɤɚɠɞɨɣ ɢɡ ɧɢɯ. ɉɪɢ ɷɬɨɦ  

 
                                  (3.6.4.2) 

 
Ɋɟɡɭɥɶɬɚɬɵ ɡɚɧɨɫɢɦ ɜ ɬɚɛɥɢɰɭ 17. 
 
Ɍɚɛɥɢɰɚ 17 - Ɋɚɫɱɟɬ ɜɨɡɞɭɲɧɨɣ ɡɚɜɟɫɵ 
 

№ ɡɨɧɵ hi,ɦ H- hi,ɦ (H- hi)ΔȖ,ɉɚ PHi,ɉɚ ΔPi,ɉɚ V0i 

1 0,675 2,625 7,72 32,5 14,4 6,8 

2 1,35 1,95 5,73 28,2 12,8 6 

3 2,025 1,275 3,75 24,6 10,2 5,5 

4 2,7 0,6 1,77 19,4 8,5 5 

 
3. ɇɚɯɨɞɢɦ ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ ɧɚ 1 ɦ ɳɟɥɢ: L1-1=0,68 ɦ3/ɫ 
L1-2=0,6 ɦ3/ɫ , L1-3=0,55 ɦ3/ɫ , L1-4=0,5 ɦ3/ɫ 
 
 
4.Ɇɚɫɫɨɜɵɣ ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ ɧɚ ɡɚɜɟɫɭ ɫɨɫɬɚɜɢɬ, ɤɝ/ɫ 
 

                                              (3.6.5) 

KVɋCP HHɁɇV  )2)(( 2

 LlG 
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5.Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ, ɩɨɞɚɜɚɟɦɨɝɨ ɜ ɜɨɡɞɭɲɧɭɸ ɡɚɜɟɫɭ, °ɋ 
 

                                                     ɉɂɉɇɉȼB ttt 0..0 /))1((                                         (3.6.6) 
 

6.Ɉɩɪɟɞɟɥɹɟɦ ɡɚɬɪɚɬɵ ɬɟɩɥɚ ɧɚ ɩɨɞɨɝɪɟɜ ɜɨɡɞɭɯɚ, ȼɬ 
 
                                         (3.6.7) 

 
84,27,205,1 S ɦ 

  912,01)40273/(353)2/1()4,08,0( 2 Pv ɉɚ 
89,1)675,05,0675,055,0675,06,0675,068,0(2,1 G ɤɝ/ɫ 

2,28
25,0

)40(02,0)61,01(16








 
ot °ɋ 

83424)162,28(89,1005,13600 ɡQ  ɤȾɠ/ɱ 
 

ɉɨɞɛɢɪɚɟɦ ɞɥɹ ɬɚɦɛɭɪɚ №1  4 ɬɟɩɥɨɜɵɟ ɡɚɜɟɫɵ ɮɢɪɦɵ «Frico» ɦɚɪɤɢ Ⱥɋ 
210 , ɦɨɳɧɨɫɬɶ 10 ɤȼɬ, ɜɵɫɨɬɚ ɭɫɬɚɧɨɜɤɢ 2,5 ɦ, ɪɚɫɯɨɞ 1400/1900 ɦ3/ɱ, 
ɧɚɩɪɹɠɟɧɢɟ 400ȼ, ɜɟɫ 27 ɤɝ, ɰɟɧɚ 64800 ɪɭɛ. ɉɪɚɣɫ-ɥɢɫɬ ɤɨɬɨɪɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧ ɜ 
ɩɪɢɥɨɠɟɧɢɢ Ƚ. 

Ⱥɧɚɥɨɝɢɱɧɨ ɩɨɞɛɢɪɚɟɦ ɞɥɹ ɡɚɝɪɭɡɨɱɧɨɣ №27 ɬɟɩɥɨɜɭɸ ɡɚɜɟɫɭ ɮɢɪɦɵ 
«Frico» ɦɚɪɤɢ Ⱥɋ 203ɋ , ɦɨɳɧɨɫɬɶ 3 ɤȼɬ, ɜɵɫɨɬɚ ɭɫɬɚɧɨɜɤɢ 2,5 ɦ, ɪɚɫɯɨɞ 
1400/1900 ɦ3/ɱ, ɧɚɩɪɹɠɟɧɢɟ 230ȼ, ɜɟɫ 15,5 ɤɝ, ɰɟɧɚ 45880 ɪɭɛ.  
 

3.6.5 ɉɨɞɛɨɪ ɧɚɫɨɫɨɜ  
 

Ⱦɥɹ ɜɵɛɨɪɚ ɧɚɫɨɫɨɜ ɞɥɹ ɨɬɨɩɥɟɧɢɹ ɬɪɟɛɭɟɬɫɹ ɡɧɚɬɶ ɟɝɨ ɧɟɨɛɯɨɞɢɦɭɸ 
ɩɨɞɚɱɭ ɢ ɧɚɩɨɪ ɞɥɹ ɫɥɭɱɚɹ ɧɨɦɢɧɚɥɶɧɨɣ ɧɚɝɪɭɡɤɢ. 

ɇɚɩɨɪ ɫɤɥɚɞɵɜɚɟɬɫɹ ɢɡ ɫɬɚɧɞɚɪɬɧɨɣ ɪɚɡɧɨɫɬɢ ɞɚɜɥɟɧɢɣ ɜ ɩɨɞɚɸɳɟɣ ɢ 
ɨɛɪɚɬɧɨɣ ɦɚɝɢɫɬɪɚɥɹɯ, ɤɨɬɨɪɭɸ ɨɛɟɫɩɟɱɢɜɚɟɬ ɪɭɱɧɨɣ ɛɚɥɚɧɫɢɪɨɜɨɱɧɵɣ ɤɥɚɩɚɧ 
MSV-F 1,6 ɦɉɚ ɢ ɩɨɬɟɪɶ ɞɚɜɥɟɧɢɹ ɜ ɧɚɢɛɨɥɟɟ ɭɞɚɥɟɧɧɨɣ ɨɬ ɧɚɫɨɫɚ ɜɟɬɜɢ 1580,22 
ɉɚ. ȼ ɫɭɦɦɟ 3677,35 ɉɚ = 3,6 ɦ.ɜɨɞ.ɫɬ. Ɋɚɫɯɨɞ ɫɟɬɟɜɨɣ ɜɨɞɵ ɧɚ ɨɬɨɩɥɟɧɢɟ ɪɚɜɟɧ 
3,6 ɦ3/ɱ. 

ɉɨɞɛɢɪɚɟɦ ɨɞɢɧ ɧɚɫɨɫ ɮɢɪɦɵ GRUNDFOS ɫ ɞɜɭɯɩɨɥɸɫɧɵɦ 
ɨɞɧɨɮɚɡɧɵɦ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɦ ɢ ɷɥɟɤɬɪɨɧɧɵɦ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɵɦ 
ɭɩɪɚɜɥɟɧɢɟɦ ɦɨɞɟɥɢ UPS 32/60F. ɇ=2,8 ɦ, G=8 ɦ3/ɱ. Ɇɚɤɫɢɦɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ 
Nmax= 0,185 ɤȼɬ, U=380 ȼ. Ɇɚɫɫɚ 17,3 ɤɝ.  

 ɋɩɟɰɢɮɢɤɚɰɢɹ ɨɛɨɪɭɞɨɜɚɧɢɢ ɢ ɦɚɬɟɪɢɚɥɨɜ ɩɪɢɜɟɞɟɧɚ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ 
 
 
 
 
 
 

)(3600 0 ȼɏɁȼɁ ttGɫQ 
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ɁȺɄɅɘЧȿɇɂȿ 

 
ɍɪɨɜɟɧɶ ɪɚɡɜɢɬɢɹ ɫɨɜɪɟɦɟɧɧɨɣ ɤɥɢɦɚɬɨɬɟɯɧɢɤɢ ɩɪɟɞɴɹɜɥɹɟɬ ɜɵɫɨɤɢɟ 

ɬɪɟɛɨɜɚɧɢɹ ɤ ɮɭɧɞɚɦɟɧɬɚɥɶɧɨɣ ɢ ɫɩɟɰɢɚɥɶɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɫɩɟɰɢɚɥɢɫɬɨɜ ɩɨ 

ɨɬɨɩɥɟɧɢɸ, ɜɟɧɬɢɥɹɰɢɢ ɜɨɡɞɭɯɚ. 

ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɨɬɨɩɥɟɧɢɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɤɨɦɩɥɟɤɫ ɜɡɚɢɦɨɫɜɹɡɚɧɧɵɯ 

ɡɚɞɚɱ: ɨɛɨɫɧɨɜɚɧɢɟ ɬɟɩɥɨɜɨɣ ɦɨɳɧɨɫɬɢ, ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱёɬ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, 

ɩɨɞɛɨɪ ɨɫɧɨɜɧɨɝɨ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ȼ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɟ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɚ ɫɢɫɬɟɦɚ ɨɬɨɩɥɟɧɢɹ – ɰɟɧɬɪɚɥɶɧɚɹ ɫ 

ɦɟɯɚɧɢɱɟɫɤɢɦ ɩɨɛɭɠɞɟɧɢɟɦ ɰɢɪɤɭɥɹɰɢɢ ɜɨɞɵ, ɞɜɭɯɬɪɭɛɧɚɹ ɫ ɧɢɠɧɟɣ ɪɚɡɜɨɞɤɨɣ, 

ɫ ɬɭɩɢɤɨɜɵɦ ɞɜɢɠɟɧɢɟɦ ɬɟɩɥɨɧɨɫɢɬɟɥɹ.  

ɋ ɰɟɥɶɸ ɭɜɟɥɢɱɟɧɢɹ ɷɤɨɧɨɦɢɢ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ, ɭɥɭɱɲɟɧɢɹ 

ɦɢɤɪɨɤɥɢɦɚɬɚ ɜ ɩɨɦɟɳɟɧɢɹɯ ɢ ɧɨɪɦɚɥɶɧɨɝɨ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦ ɩɪɢɦɟɧɟɧ 

ɤɨɦɩɥɟɤɫ ɚɜɬɨɦɚɬɢɤɢ, ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɹɟɬ ɡɧɚɱɢɬɟɥɶɧɨ ɭɩɪɨɫɬɢɬɶ ɷɤɫɩɥɭɚɬɚɰɢɸ ɢ 

ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɫɢɫɬɟɦ ɨɬɨɩɥɟɧɢɹ. 

Ⱥ ɬɚɤ ɠɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ ɜ ɤɚɮɟ ɛɵɥɢ 

ɩɪɢɧɹɬɵ ɫɥɟɞɭɸɳɢɟ ɪɟɲɟɧɢɹ: 

- ɩɪɢɬɨɱɧɚɹ ɢ ɜɵɬɹɠɧɚɹ ɜɟɧɬɢɥɹɰɢɹ ɫ ɦɟɯɚɧɢɱɟɫɤɢɦ ɩɨɛɭɠɞɟɧɢɟɦ; 

- ɫɢɫɬɟɦɵ ɥɨɤɚɥɢɡɭɸɳɟɣ ɜɟɧɬɢɥɹɰɢɢ;  

- ɫɯɟɦɚ ɨɪɝɚɧɢɡɚɰɢɢ ɜɨɡɞɭɯɨɨɛɦɟɧɚ ɩɪɢɧɹɬɚ ɫɜɟɪɯɭ ɜɜɟɪɯ.  
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                                                                                                                                    ɉɪɢɥɨɠɟɧɢɟ Ⱥ      ɋɩɟɰɢɮɢɤɚɰɢɹ 

ɉɨɡɢɰɢɹ ɇɚɢɦɟɧɨɜɚɧɢɟ ɢ ɬɟɯɧɢɱɟɫɤɚɹ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 

Ɍɢɩ, ɦɚɪɤɚ, 
ɨɛɨɡɧɚɱɟɧɢɟ 
ɞɨɤɭɦɟɧɬɚ, 

ɨɩɪɨɫɧɨɝɨ ɥɢɫɬɚ 

Ʉɨɞ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, 

ɢɡɞɟɥɢɹ, 
ɦɚɬɟɪɢɚɥɚ 

Ɂɚɜɨɞ-
ɢɡɝɨɬɨɜɢɬɟɥɶ 

ȿɞɢɧɢɰɚ 
ɢɡɦɟɪɟɧɢɹ 

Ʉɨɥɢ- 
ɱɟɫɬɜɨ 

Ɇɚɫɫɚ ɉɪɢɦɟɱɚ- 
ɧɢɟ 

1 2 3 4 5 6 7 8 9 
Ɉɬɨɩɥɟɧɢɟ 

1 Ɋɚɞɢɚɬɨɪ ɚɥɸɦɢɧɢɟɜɵɣ  «Calidor 
Super»                             6 ɫɟɤɰɢɣ 

S500/100  Fondital ɲɬ 4   

2 Ɍɨ ɠɟ                              8 ɫɟɤɰɢɣ S500/100  Fondital ɲɬ 4   
3 Ɍɨ ɠɟ                             10 ɫɟɤɰɢɣ S500/100  Fondital ɲɬ 16   
4 Ɍɨ ɠɟ                             12 ɫɟɤɰɢɣ S500/100  Fondital ɲɬ 13   
5 Ɍɨ ɠɟ                             14 ɫɟɤɰɢɣ S500/100  Fondital ɲɬ 8   
6 Ɍɨ ɠɟ                             16 ɫɟɤɰɢɣ S500/100  Fondital ɲɬ 2   
7 Ɇɨɧɬɚɠɧɵɣ ɤɨɦɩɥɟɤɬ ɞɥɹ 

ɪɚɞɢɚɬɨɪɨɜ 
   ɤɨɦɩɥ. 47   

8 Ʉɥɚɩɚɧ ɪɟɝɭɥɢɪɭɸɳɢɣ ɩɪɹɦɨɣ             
Ø15 

RTD-N 013L3704 Danfoss ɲɬ 47   

9 Ɂɚɩɨɪɧɵɣ ɤɥɚɩɚɧ ɩɪɹɦɨɣ                      
Ø15 

RLV 003L0144 Danfoss ɲɬ 47   

10 Ɍɟɪɦɨɫɬɚɬɢɱɟɫɤɢɣ ɷɥɟɦɟɧɬ                   
Ø15 

RTD-Inova 3130 013L3130 Danfoss ɲɬ 47   

11 Ɋɟɝɭɥɹɬɨɪ ɩɟɪɟɩɚɞɚ ɞɚɜɥɟɧɢɹ               
Ø20 

ASV-P 003L7622 Danfoss ɲɬ 8   

12 Ɂɚɩɨɪɧɵɣ ɤɥɚɩɚɧ                                    
Ø20 

ASV-M 003L7692 Danfoss ɲɬ 8   

13 Ʉɥɚɩɚɧ ɪɭɱɧɨɣ ɪɟɝɭɥɢɪɨɜɤɢ                 
Ø25 

MSV-C 003Z3022 Danfoss ɲɬ 1   

14 Ɍɨ ɠɟ                                                        
Ø20 

MSV-C 003Z3021 Danfoss ɲɬ 3   

15 Ʉɪɚɧ ɲɚɪɨɜɨɣ ɩɨɥɧɨɩɪɨɯɨɞɧɨɣ           Eagle 9007100 Danfoss ɲɬ 1   



56 
 

Ø25 
16 Ɍɨ ɠɟ                                                       

Ø20 
Eagle 9007034 Danfoss ɲɬ 3   

17 Ɍɪɭɛɚ ɫɬɚɥɶɧɚɹ ɜɨɞɨɝɚɡɨɩɪɨɜɨɞɧɚɹ 
ɨɰɢɧɤɨɜɚɧɧɚɹ ɥɟɝɤɚɹ                             
Ø15 

ȽɈɋɌ 3262-75*  Ɋɨɫɫɢɹ ɦ 205   

18 Ɍɨ ɠɟ                                                       
Ø20 

ȽɈɋɌ 3262-75*  Ɋɨɫɫɢɹ ɦ 300   

19 Ɍɨ ɠɟ                                                       
Ø25 

ȽɈɋɌ 3262-75*  Ɋɨɫɫɢɹ ɦ 71   

20 Ɍɨ ɠɟ                                                       
Ø32 

ȽɈɋɌ 3262-75*  Ɋɨɫɫɢɹ ɦ 42   

1 2 3 4 5 6 7 8 9 
21 Ɍɨ ɠɟ                                                       

Ø40 
ȽɈɋɌ 3262-75*  Ɋɨɫɫɢɹ ɦ 117   

22 Ɍɨ ɠɟ                                                       
Ø50 

ȽɈɋɌ 3262-75*  Ɋɨɫɫɢɹ ɦ 22   

23 ɇɚɫɨɫ ɰɢɪɤɭɥɹɰɢɨɧɧɵɣ UPS 32-60  Grundfos ɲɬ 1   
24 Ɇɚɬɵ ɦɢɧɟɪɚɥɨɜɚɬɧɵɟ ɧɚ 

ɫɢɧɬɟɬɢɱɟɫɤɨɦ ɫɜɹɡɭɸɳɟɦ δ=30 
ɦɦ 

Ɍɍ 5762-010-
45757203-01 

 Ɋɨɫɫɢɹ ɦ2 1,2   

25 ɋɬɟɤɥɨɩɥɚɫɬɢɤ ɪɭɥɨɧɧɵɣ ɊɋɌ Ɍɍ 6-11-145-80  Ɋɨɫɫɢɹ ɦ 230   
26 Ɉɤɪɚɫɤɚ ɦɟɬɚɥɥɢɱɟɫɤɢɯ 

ɨɝɪɭɧɬɨɜɚɧɧɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ 
ɷɦɚɥɶɸ ɏȼ-7141 

   ɦ2 68   

         
ȼɟɧɬɢɥɹɰɢɹ 

ɉ1 
1 ɉɪɢɬɨɱɧɚɹ ɭɫɬɚɧɨɜɤɚ (ɤɨɦɩɥɟɤɬɧɨ) PR 160  Wesper ɲɬ 1   
2 Ɉɝɧɟɡɚɞɟɪɠɢɜɚɸɳɢɣ ɤɥɚɩɚɧ          

200x200 
ɈɄɋ-1-(120)-Ɍ3-

ɇɈ-200x200 
 Ⱥɪɤɬɨɫ ɲɬ 1   

3 Ɉɝɧɟɡɚɞɟɪɠɢɜɚɸɳɢɣ ɤɥɚɩɚɧ          ɈɄɋ-1-(120)-Ɍ3-  Ⱥɪɤɬɨɫ ɲɬ 2   



57 
 

800x400 ɇɈ-800x400 
4 Ɋɟɲɟɬɤɚ 

ɜɨɡɞɭɯɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɚɹ       
                                                            
200x100 

ȺɆɊ  Ⱥɪɤɬɨɫ ɲɬ 4   

5 Ɍɨ ɠɟ                                                  
200x200 

ȺɆɊ  Ⱥɪɤɬɨɫ ɲɬ 2   

6 Ɍɨ ɠɟ                                                  
300x150 

ȺɆɊ  Ⱥɪɤɬɨɫ ɲɬ 15   

7 Ⱦɪɨɫɫɟɥɶ- ɤɥɚɩɚɧ                              
200x200 

ȾɄ 200x200   ɗɤɨȼɨɡɞɭɯ ɲɬ 3   

8 Ɍɨ ɠɟ                                                  
250x200  

ȾɄ 250x200   ɗɤɨȼɨɡɞɭɯ ɲɬ 5   

9 ɗɥɟɤɬɪɨɩɪɢɜɨɞ ɤɥɚɩɚɧɚ DA2/F S  PolarBear ɲɬ 1   
10 ȼɨɡɞɭɯɨɜɨɞ ɢɡ ɥɢɫɬɨɜɨɣ 

ɨɰɢɧɤɨɜɚɧɧɨɣ ɫɬɚɥɢ         δ=0,5 ɦɦ                        
150x150 

ȽɈɋɌ 19904-74  Ɋɨɫɫɢɹ ɦ 2   

11 Ɍɨ ɠɟ                                                
200x100 

ȽɈɋɌ 19904-74  Ɋɨɫɫɢɹ ɦ 5   

12 Ɍɨ ɠɟ                                                
200x200 

ȽɈɋɌ 19904-74  Ɋɨɫɫɢɹ ɦ 3   

13 Ɍɨ ɠɟ        δ=0,7 ɦɦ                         
250x200 

ȽɈɋɌ 19904-74  Ɋɨɫɫɢɹ ɦ 10   

14 Ɍɨ ɠɟ                                                
300x200 

ȽɈɋɌ 19904-74  Ɋɨɫɫɢɹ ɦ 8   

15 Ɍɨ ɠɟ                                                
400x200 

ȽɈɋɌ 19904-74  Ɋɨɫɫɢɹ ɦ 3   

16 Ɍɨ ɠɟ                                                
500x200 

ȽɈɋɌ 19904-74  Ɋɨɫɫɢɹ ɦ 3   

17 Ɍɨ ɠɟ                                                
800x200 

ȽɈɋɌ 19904-74  Ɋɨɫɫɢɹ ɦ 3   

18 Ɍɨ ɠɟ                                              ȽɈɋɌ 19904-74  Ɋɨɫɫɢɹ ɦ 3   
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13000x500 
19 Ɍɟɩɥɨɢɡɨɥɹɰɢɹ     δ=10 ɦɦ ɉɟɧɨɮɨɥ 

ɫɚɦɨɤɥɟɸɳɢɣɫɹ 
ɮɨɥɶɝɢɪɨɜɚɧɧɵɣ 

 Ɋɨɫɫɢɹ ɦ2 30   

ɉ2 
1 ɉɪɢɬɨɱɧɚɹ ɭɫɬɚɧɨɜɤɚ (ɤɨɦɩɥɟɤɬɧɨ) PR 200  Wesper ɲɬ 1   
2 Ɉɝɧɟɡɚɞɟɪɠɢɜɚɸɳɢɣ ɤɥɚɩɚɧ         

400x200 
ɈɄɋ-1-(120)-Ɍ3-

ɇɈ-400x200 
 Ⱥɪɤɬɨɫ ɲɬ 1   

3 Ɉɝɧɟɡɚɞɟɪɠɢɜɚɸɳɢɣ ɤɥɚɩɚɧ         
1000x400 

ɈɄɋ-1-(120)-Ɍ3-
ɇɈ-1000x400 

 Ⱥɪɤɬɨɫ ɲɬ 1   

4 Ɋɟɲɟɬɤɚ 
ɜɨɡɞɭɯɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɚɹ       
                                                            
200x100 

ȺɆɊ  Ⱥɪɤɬɨɫ ɲɬ 5   

5 Ɍɨ ɠɟ                                                  
200x200 

ȺɆɊ  Ⱥɪɤɬɨɫ ɲɬ 4   

6 Ɍɨ ɠɟ                                                  
300x150 

ȺɆɊ  Ⱥɪɤɬɨɫ ɲɬ 13   

7 Ⱦɪɨɫɫɟɥɶ- ɤɥɚɩɚɧ                              
200x200 

ȾɄ 200x200   ɗɤɨȼɨɡɞɭɯ ɲɬ 2   

8 Ɍɨ ɠɟ                                                  
250x200 

ȾɄ 250x200   ɗɤɨȼɨɡɞɭɯ ɲɬ 1   

9 Ɍɨ ɠɟ                                                 
300x200 

ȾɄ 300x200   ɗɤɨȼɨɡɞɭɯ ɲɬ 1   

10 Ɍɨ ɠɟ                                                  
500x200 

ȾɄ 500x200   ɗɤɨȼɨɡɞɭɯ ɲɬ 1   

11 ɗɥɟɤɬɪɨɩɪɢɜɨɞ ɤɥɚɩɚɧɚ DA2/F S  PolarBear ɲɬ 1   
12 ȼɨɡɞɭɯɨɜɨɞ ɢɡ ɥɢɫɬɨɜɨɣ 

ɨɰɢɧɤɨɜɚɧɧɨɣ ɫɬɚɥɢ         δ=0,5 ɦɦ                        
200x100 

ȽɈɋɌ 19904-74  Ɋɨɫɫɢɹ ɦ 5,5   

13 Ɍɨ ɠɟ                                                
200x150 

ȽɈɋɌ 19904-74  Ɋɨɫɫɢɹ ɦ 4   
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14 Ɍɨ ɠɟ                                                
200x200 

ȽɈɋɌ 19904-74  Ɋɨɫɫɢɹ  11   

15 Ɍɨ ɠɟ        δ=0,7 ɦɦ                        
300x200 

ȽɈɋɌ 19904-74  Ɋɨɫɫɢɹ ɦ 22   

16 Ɍɨ ɠɟ                                               
400x200 

ȽɈɋɌ 19904-74  Ɋɨɫɫɢɹ ɦ 5   

17 Ɍɨ ɠɟ                                               
500x200 

ȽɈɋɌ 19904-74  Ɋɨɫɫɢɹ ɦ 8   

18 Ɍɨ ɠɟ                                               
600x200 

ȽɈɋɌ 19904-74  Ɋɨɫɫɢɹ ɦ 15   

19 Ɍɨ ɠɟ                                                
700x200 

ȽɈɋɌ 19904-74  Ɋɨɫɫɢɹ ɦ 12   

20 Ɍɨ ɠɟ                                                
800x400 

ȽɈɋɌ 19904-74  Ɋɨɫɫɢɹ ɦ 12   

21 Ɍɨ ɠɟ                                               
1000x400 

ȽɈɋɌ 19904-74  Ɋɨɫɫɢɹ ɦ 12   

22 Ɍɨ ɠɟ                                              
15000x500 

ȽɈɋɌ 19904-74  Ɋɨɫɫɢɹ ɦ 12   

23 Ɍɟɩɥɨɢɡɨɥɹɰɢɹ     δ=10 ɦɦ ɉɟɧɨɮɨɥ 
ɫɚɦɨɤɥɟɸɳɢɣɫɹ 
ɮɨɥɶɝɢɪɨɜɚɧɧɵɣ 

 Ɋɨɫɫɢɹ ɦ2 42   

ɉ3 
1 ɉɪɢɬɨɱɧɚɹ ɭɫɬɚɧɨɜɤɚ (ɤɨɦɩɥɟɤɬɧɨ) PR 090  Wesper ɲɬ 1   
2 Ɉɝɧɟɡɚɞɟɪɠɢɜɚɸɳɢɣ ɤɥɚɩɚɧ          

400x200 
ɈɄɋ-1-(120)-Ɍ3-

ɇɈ-400x200 
 Ⱥɪɤɬɨɫ ɲɬ 1   

3 Ɉɝɧɟɡɚɞɟɪɠɢɜɚɸɳɢɣ ɤɥɚɩɚɧ          
500x200 

ɈɄɋ-1-(120)-Ɍ3-
ɇɈ-500x200 

 Ⱥɪɤɬɨɫ ɲɬ 2   

4 Ɋɟɲɟɬɤɚ 
ɜɨɡɞɭɯɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɚɹ       
                                                            
200x100 

ȺɆɊ  Ⱥɪɤɬɨɫ ɲɬ 12   

5 Ɍɨ ɠɟ                                                  ȺɆɊ  Ⱥɪɤɬɨɫ ɲɬ 12   



60 
 

300x150 
6 ȼɨɡɞɭɯɨɜɨɞ ɢɡ ɥɢɫɬɨɜɨɣ 

ɨɰɢɧɤɨɜɚɧɧɨɣ ɫɬɚɥɢ         δ=0,5 ɦɦ                        
200x200 

ȽɈɋɌ 19904-74  Ɋɨɫɫɢɹ ɦ 4   

7 Ɍɨ ɠɟ        δ=0,7 ɦɦ                         
250x200                                  

ȽɈɋɌ 19904-74  Ɋɨɫɫɢɹ ɦ 42   

8 Ɍɨ ɠɟ                                                
300x200 

ȽɈɋɌ 19904-74  Ɋɨɫɫɢɹ ɦ 6   

9 Ɍɨ ɠɟ                                                
400x200 

ȽɈɋɌ 19904-74  Ɋɨɫɫɢɹ ɦ 10   

10 Ɍɨ ɠɟ                                                 
500x200 

ȽɈɋɌ 19904-74  Ɋɨɫɫɢɹ ɦ 31   

11 Ɍɨ ɠɟ                                                
1200x500 

ȽɈɋɌ 19904-74  Ɋɨɫɫɢɹ ɦ 3   

12 Ɍɟɩɥɨɢɡɨɥɹɰɢɹ     δ=10 ɦɦ ɉɟɧɨɮɨɥ 
ɫɚɦɨɤɥɟɸɳɢɣɫɹ 
ɮɨɥɶɝɢɪɨɜɚɧɧɵɣ 

 Ɋɨɫɫɢɹ ɦ2 10   

ɉ4 
1 ȼɟɧɬɢɥɹɬɨɪ ɤɚɧɚɥɶɧɵɣ KT 60-35-4  Sistemair ɲɬ 1   
2 ȼɨɡɞɭɯɨɧɚɝɪɟɜɚɬɟɥɶ                         

600x350 
ɊBER600x350/45  Ⱥɪɤɬɪɨɫ ɲɬ 1   

3 Ʉɨɪɩɭɫ ɮɢɥɶɬɪɚ                                
600x350 

ɎɅɊ 600x350  Ⱥɪɤɬɨɫ ɲɬ 1   

4 Ɇɚɬɟɪɢɚɥ ɮɢɥɶɬɪɚ                            
600x350 

EU3  Ⱥɪɤɬɨɫ ɲɬ 1   

5 ɒɭɦɨɝɥɭɲɢɬɟɥɶ                              
600x350 

RSA 
600x350/1000 

 Ⱥɪɤɬɨɫ ɲɬ 1   

6 Ʉɥɚɩɚɧ ɜɨɡɞɭɲɧɵɣ                
5ɇ.ɦ.600x350 

ȺȼɄ 600x350  Ⱥɪɤɬɨɫ ɲɬ 1   

7 ɗɥɟɤɬɪɨɩɪɢɜɨɞ ɤɥɚɩɚɧɚ                     
6ɇ.ɦ. 

DA2/F S  PolarBear ɲɬ 1   

8 Ƚɢɛɤɚɹ ɜɫɬɚɜɤɚ                                  DS 60-35  Ⱥɪɤɬɨɫ ɲɬ 2   
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600x350 
9 Ɉɝɧɟɡɚɞɟɪɠɢɜɚɸɳɢɣ ɤɥɚɩɚɧ          

500x200 
ɈɄɋ-1-(120)-Ɍ3-

ɇɈ-500x200 
 Ⱥɪɤɬɨɫ ɲɬ 2   

10 Ɋɟɲɟɬɤɚ 
ɜɨɡɞɭɯɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɚɹ       
                                                            
200x100 

ȺɆɊ  Ⱥɪɤɬɨɫ ɲɬ 12   

11 ȼɨɡɞɭɯɨɜɨɞ ɢɡ ɥɢɫɬɨɜɨɣ 
ɨɰɢɧɤɨɜɚɧɧɨɣ ɫɬɚɥɢ         δ=0,5 ɦɦ                        
200x200 

ȽɈɋɌ 19904-74  Ɋɨɫɫɢɹ ɦ 2   

12 Ɍɨ ɠɟ                                                
250x200 

ȽɈɋɌ 19904-74  Ɋɨɫɫɢɹ ɦ 2   

13 Ɍɨ ɠɟ         δ=0,7 ɦɦ                        
300x200 

ȽɈɋɌ 19904-74  Ɋɨɫɫɢɹ ɦ 3   

14 Ɍɨ ɠɟ                                                
400x200 

ȽɈɋɌ 19904-74  Ɋɨɫɫɢɹ ɦ 3   

15 Ɍɨ ɠɟ                                                
500x200 

ȽɈɋɌ 19904-74  Ɋɨɫɫɢɹ ɦ 15   

16 Ɍɟɩɥɨɢɡɨɥɹɰɢɹ     δ=13 ɦɦ ɉɟɧɨɮɨɥ 
ɫɚɦɨɤɥɟɸɳɢɣɫɹ 
ɮɨɥɶɝɢɪɨɜɚɧɧɵɣ 

 Ɋɨɫɫɢɹ ɦ2 1,5   

ȼ1 
1 ȼɟɧɬɢɥɹɬɨɪ ɤɚɧɚɥɶɧɵɣ KVKF 160Ɇ  Systemair ɲɬ 1   
2 ɒɭɦɨɝɥɭɲɢɬɟɥɶ                                   

Ø160 
CSA160 /900  Ⱥɪɤɬɨɫ ɲɬ 1   

3 Ɉɛɪɚɬɧɵɣ ɤɥɚɩɚɧ                                  
Ø160       

RSK 160  Ⱥɪɤɬɨɫ ɲɬ 1   

4 Ɍɨ ɠɟ                                                      
Ø200       

RSK 200  Ⱥɪɤɬɨɫ ɲɬ 1   

5 Ƚɢɛɤɚɹ ɜɫɬɚɜɤɚ                                      
Ø160        

DS160  Ⱥɪɤɬɨɫ ɲɬ 2   

6 Ȼɵɫɬɪɨɫɴɟɦɧɵɣ ɯɨɦɭɬ                         MX160  Ⱥɪɤɬɨɫ ɲɬ 2   



62 
 

Ø160 
7 Ɋɟɲɟɬɤɚ 

ɜɨɡɞɭɯɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɚɹ       
                                                           
200x100 

ȺɆɊ  Ⱥɪɤɬɨɫ ɲɬ 6   

8 ȼɨɡɞɭɯɨɜɨɞ ɢɡ ɥɢɫɬɨɜɨɣ 
ɨɰɢɧɤɨɜɚɧɧɨɣ ɫɬɚɥɢ         δ=0,5 ɦɦ                        
200x100 

ȽɈɋɌ 19904-74  Ɋɨɫɫɢɹ ɦ 28   

9 Ɍɨ ɠɟ                                                
200x200 

ȽɈɋɌ 19904-74  Ɋɨɫɫɢɹ ɦ 11   

10 ȼɨɡɞɭɯɨɜɨɞ ɢɡ ɥɢɫɬɨɜɨɣ 
ɨɰɢɧɤɨɜɚɧɧɨɣ ɫɬɚɥɢ         δ=0,5 ɦɦ                            
Ø160 

ȽɈɋɌ 19904-74  Ɋɨɫɫɢɹ ɦ 2   

11 Ɍɨ ɠɟ                                                   
Ø200 

ȽɈɋɌ 19904-74  Ɋɨɫɫɢɹ ɦ 15   

12 Ɂɨɧɬ                                                     
Ø200 

ɋɟɪɢɹ 5.904-45  Ɋɨɫɫɢɹ ɲɬ 1   

ȼ2 
1 Ȼɵɬɨɜɨɣ ɜɟɧɬɢɥɹɬɨɪ IN 10/4  Systemair ɲɬ 1   
2 ɇɚɪɭɠɧɚɹ ɪɟɲɟɬɤɚ                                

Ø100 
DSAV Ø100  Ⱥɪɤɬɨɫ ɲɬ 1   

3 ȼɨɡɞɭɯɨɜɨɞ ɢɡ ɥɢɫɬɨɜɨɣ 
ɨɰɢɧɤɨɜɚɧɧɨɣ ɫɬɚɥɢ         δ=0,5 ɦɦ                             
Ø100 

ȽɈɋɌ 19904-74  Ɋɨɫɫɢɹ ɦ 4   

ȼ3 
1 ȼɟɧɬɢɥɹɬɨɪ ɤɚɧɚɥɶɧɵɣ KVKF 160Ɇ  Systemair ɲɬ 1   
2 ɒɭɦɨɝɥɭɲɢɬɟɥɶ                                 

Ø160 
CSA 160/900  Ⱥɪɤɬɨɫ ɲɬ 1   

3 Ɉɛɪɚɬɧɵɣ ɤɥɚɩɚɧ                               
Ø160 

RSK 160  Ⱥɪɤɬɨɫ ɲɬ 1   

4 Ƚɢɛɤɚɹ ɜɫɬɚɜɤɚ                                    
Ø160 

DS160  Ⱥɪɤɬɨɫ ɲɬ 2   
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5 Ȼɵɫɬɪɨɫɴɟɦɧɵɣ ɯɨɦɭɬ                       
Ø160 

MX160  Ⱥɪɤɬɨɫ ɲɬ 2   

6 Ɋɟɲɟɬɤɚ 
ɜɨɡɞɭɯɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɚɹ       
                                                           
200x100 

ȺɆɊ  Ⱥɪɤɬɨɫ ɲɬ 1   

7 ȼɨɡɞɭɯɨɜɨɞ ɢɡ ɥɢɫɬɨɜɨɣ 
ɨɰɢɧɤɨɜɚɧɧɨɣ ɫɬɚɥɢ         δ=0,5 ɦɦ                             
Ø160 

ȽɈɋɌ 19904-74  Ɋɨɫɫɢɹ ɦ 16   

8 Ɂɨɧɬ                                                      
Ø160 

ɋɟɪɢɹ 5.904-45  Ɋɨɫɫɢɹ ɲɬ 1   

ȼ4 
1 ȼɟɧɬɢɥɹɬɨɪ ɤɚɧɚɥɶɧɵɣ KVKF 160M  Systemair ɲɬ 1   
2 ɒɭɦɨɝɥɭɲɢɬɟɥɶ                                 

Ø160 
CSA 160/900  Ⱥɪɤɬɨɫ ɲɬ 1   

3 Ɉɛɪɚɬɧɵɣ ɤɥɚɩɚɧ                               
Ø160 

RSK 160  Ⱥɪɤɬɨɫ ɲɬ 1   

4 Ƚɢɛɤɚɹ ɜɫɬɚɜɤɚ                                    
Ø160 

DS160  Ⱥɪɤɬɨɫ ɲɬ 2   

5 Ȼɵɫɬɪɨɫɴɟɦɧɵɣ ɯɨɦɭɬ                       
Ø160 

MX160  Ⱥɪɤɬɨɫ ɲɬ 2   

6 Ɉɝɧɟɡɚɞɟɪɠɢɜɚɸɳɢɣ ɤɥɚɩɚɧ            
Ø160 

ɄɅɈɉ Ø160  Ⱥɪɤɬɨɫ ɲɬ 2   

7 Ɋɟɲɟɬɤɚ 
ɜɨɡɞɭɯɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɚɹ       
                                                           
200x100 

ȺɆɊ  Ⱥɪɤɬɨɫ ɲɬ 4   

8 ȼɨɡɞɭɯɨɜɨɞ ɢɡ ɥɢɫɬɨɜɨɣ 
ɨɰɢɧɤɨɜɚɧɧɨɣ ɫɬɚɥɢ         δ=0,5 ɦɦ                         
200x100 

ȽɈɋɌ 19904-74  Ɋɨɫɫɢɹ ɦ 6   

9 ȼɨɡɞɭɯɨɜɨɞ ɢɡ ɥɢɫɬɨɜɨɣ 
ɨɰɢɧɤɨɜɚɧɧɨɣ ɫɬɚɥɢ         δ=0,5 ɦɦ                            

ȽɈɋɌ 19904-74  Ɋɨɫɫɢɹ ɦ 13   
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Ø160 
10 Ɂɨɧɬ                                                      

Ø160 
ɋɟɪɢɹ 5.904-45  Ɋɨɫɫɢɹ ɲɬ 1   

ȼ5 
1 ȼɟɧɬɢɥɹɬɨɪ ɤɚɧɚɥɶɧɵɣ KVKF 200  Systemair ɲɬ 1   
2 ɒɭɦɨɝɥɭɲɢɬɟɥɶ                                  

Ø200 
CSA 200/900  Ⱥɪɤɬɨɫ ɲɬ 1   

3 Ɉɛɪɚɬɧɵɣ ɤɥɚɩɚɧ                                
Ø200 

RSK 200  Ⱥɪɤɬɨɫ ɲɬ 1   

4 Ƚɢɛɤɚɹ ɜɫɬɚɜɤɚ                                     
Ø200 

DS200  Ⱥɪɤɬɨɫ ɲɬ 2   

5 Ȼɵɫɬɪɨɫɴɟɦɧɵɣ ɯɨɦɭɬ                       
Ø200 

MX200  Ⱥɪɤɬɨɫ ɲɬ 2   

6 Ɉɝɧɟɡɚɞɟɪɠɢɜɚɸɳɢɣ ɤɥɚɩɚɧ             
Ø200 

ɄɅɈɉ Ø200  Ⱥɪɤɬɨɫ ɲɬ 1   

7 Ɉɝɧɟɡɚɞɟɪɠɢɜɚɸɳɢɣ ɤɥɚɩɚɧ          
100x200 

ɈɄɋ-1-(120)-Ɍ3-
ɇɈ-100x200 

 Ⱥɪɤɬɨɫ ɲɬ 1   

8 Ɋɟɲɟɬɤɚ 
ɜɨɡɞɭɯɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɚɹ       
                                                           
200x100 

ȺɆɊ  Ⱥɪɤɬɨɫ ɲɬ 8   

9 ȼɨɡɞɭɯɨɜɨɞ ɢɡ ɥɢɫɬɨɜɨɣ 
ɨɰɢɧɤɨɜɚɧɧɨɣ ɫɬɚɥɢ         δ=0,5 ɦɦ                        
200x100 

ȽɈɋɌ 19904-74  Ɋɨɫɫɢɹ ɦ 17   

10 Ɍɨ ɠɟ                                                
200x200 

ȽɈɋɌ 19904-74  Ɋɨɫɫɢɹ ɦ 4   

11 ȼɨɡɞɭɯɨɜɨɞ ɢɡ ɥɢɫɬɨɜɨɣ 
ɨɰɢɧɤɨɜɚɧɧɨɣ ɫɬɚɥɢ         δ=0,5 ɦɦ                            
Ø200 

ȽɈɋɌ 19904-74  Ɋɨɫɫɢɹ ɦ 6   

12 Ɂɨɧɬ                                                      
Ø200 

ɋɟɪɢɹ 5.904-45  Ɋɨɫɫɢɹ ɲɬ 1   

ȼ6 
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1 ȼɟɧɬɢɥɹɬɨɪ ɤɚɧɚɥɶɧɵɣ KVKF 160 Ɇ  Systemair ɲɬ 1   
2 ɒɭɦɨɝɥɭɲɢɬɟɥɶ                                   

Ø160 
CSA 160/900  Ⱥɪɤɬɨɫ ɲɬ 1   

3 Ɉɛɪɚɬɧɵɣ ɤɥɚɩɚɧ                                 
Ø160 

RSK 160  Ⱥɪɤɬɨɫ ɲɬ 1   

4 Ƚɢɛɤɚɹ ɜɫɬɚɜɤɚ                                      
Ø160 

DS160  Ⱥɪɤɬɨɫ ɲɬ 2   

5 Ȼɵɫɬɪɨɫɴɟɦɧɵɣ ɯɨɦɭɬ                         
Ø160 

MX160  Ⱥɪɤɬɨɫ ɲɬ 2   

6 Ɉɝɧɟɡɚɞɟɪɠɢɜɚɸɳɢɣ ɤɥɚɩɚɧ              
Ø160 

ɄɅɈɉ Ø160  Ⱥɪɤɬɨɫ ɲɬ 1   

7 Ɋɟɲɟɬɤɚ 
ɜɨɡɞɭɯɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɚɹ       
                                                           
200x100 

ȺɆɊ  Ⱥɪɤɬɨɫ ɲɬ 4   

8 ȼɨɡɞɭɯɨɜɨɞ ɢɡ ɥɢɫɬɨɜɨɣ 
ɨɰɢɧɤɨɜɚɧɧɨɣ ɫɬɚɥɢ         δ=0,5 ɦɦ                         
200x100 

ȽɈɋɌ 19904-74  Ɋɨɫɫɢɹ ɦ 6   

9 ȼɨɡɞɭɯɨɜɨɞ ɢɡ ɥɢɫɬɨɜɨɣ 
ɨɰɢɧɤɨɜɚɧɧɨɣ ɫɬɚɥɢ         δ=0,5 ɦɦ                             
Ø160 

ȽɈɋɌ 19904-74  Ɋɨɫɫɢɹ ɦ 5   

10 Ɂɨɧɬ                                                       
Ø160 

ɋɟɪɢɹ 5.904-45  Ɋɨɫɫɢɹ ɲɬ 1   

ȼ7 
1 ȼɵɬɹɠɧɚɹ ɭɫɬɚɧɨɜɤɚ (ɤɨɦɩɥɟɤɬɧɨ) PR160  Wesper ɲɬ 1   
2 Ɉɝɧɟɡɚɞɟɪɠɢɜɚɸɳɢɣ ɤɥɚɩɚɧ          

600x400 
ɈɄɋ-1-(120)-Ɍ3-

ɇɈ-600x400 
 Ⱥɪɤɬɨɫ ɲɬ 1   

3 Ɍɨ ɠɟ                                                 
600x300 

ɈɄɋ-1-(120)-Ɍ3-
ɇɈ-600x300 

 Ⱥɪɤɬɨɫ ɲɬ 2   

4 Ⱦɪɨɫɫɟɥɶ- ɤɥɚɩɚɧ                            
200x200 

ȾɄ 200x200  ɗɤɨȼɨɡɞɭɯ ɲɬ 7   

5 Ɍɨ ɠɟ                                                ȾɄ 250x200  ɗɤɨȼɨɡɞɭɯ ɲɬ 6   
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250x200 
6 Ɍɨ ɠɟ                                                 

300x200 
ȾɄ 300x200  ɗɤɨȼɨɡɞɭɯ ɲɬ 3   

7 Ɂɨɧɬ ɩɪɢɬɨɱɧɨ-ɜɵɬɹɠɧɨɣ ɫ 
ɥɚɛɢɪɢɧɬɨɜɵɦ ɮɢɥɶɬɪɨɦ                                 

Ɂɉȼɉ-1013  Gastrotehnika ɲɬ 8   

8 Ɍɨ ɠɟ                                         Ɂɉȼɉ-1010  Gastrotehnika ɲɬ 1   
9 Ɍɨ ɠɟ                                         Ɂɉȼɉ-910  Gastrotehnika ɲɬ 1   
10 Ɂɨɧɬ ɜɵɬɹɠɧɨɣ Ɂȼɉ-1214  Gastrotehnika ɲɬ 1   
11 Ɍɨ ɠɟ Ɂȼɉ-1012  Gastrotehnika ɲɬ 1   
12 Ɍɨ ɠɟ Ɂȼɉ-1010  Gastrotehnika ɲɬ 1   
13 Ɍɨ ɠɟ Ɂȼɉ-814  Gastrotehnika ɲɬ 3   
14 ɗɥɟɤɬɪɨɩɪɢɜɨɞ ɤɥɚɩɚɧɚ DA2/F S  PolarBear ɲɬ 1   
15 ȼɨɡɞɭɯɨɜɨɞ ɢɡ ɥɢɫɬɨɜɨɣ 

ɨɰɢɧɤɨɜɚɧɧɨɣ ɫɬɚɥɢ         δ=0,5 ɦɦ                        
200x200 

ȽɈɋɌ 19904-74  Ɋɨɫɫɢɹ ɦ 6   

16 Ɍɨ ɠɟ                                                
250x200 

ȽɈɋɌ 19904-74  Ɋɨɫɫɢɹ ɦ 8   

17 Ɍɨ ɠɟ        δ=0,7 ɦɦ                         
300x200 

ȽɈɋɌ 19904-74  Ɋɨɫɫɢɹ ɦ 14   

18 Ɍɨ ɠɟ                                                
400x200 

ȽɈɋɌ 19904-74  Ɋɨɫɫɢɹ ɦ 12   

19 Ɍɨ ɠɟ                                                
500x200 

ȽɈɋɌ 19904-74  Ɋɨɫɫɢɹ ɦ 2   

20 Ɍɨ ɠɟ                                                
500x250 

ȽɈɋɌ 19904-74  Ɋɨɫɫɢɹ ɦ 2   

21 Ɍɨ ɠɟ                                                
600x200 

ȽɈɋɌ 19904-74  Ɋɨɫɫɢɹ ɦ 4   

22 Ɍɨ ɠɟ                                                
600x300 

ȽɈɋɌ 19904-74  Ɋɨɫɫɢɹ ɦ 14   

23 Ɍɨ ɠɟ                                                
600x400 

ȽɈɋɌ 19904-74  Ɋɨɫɫɢɹ ɦ 14   

24 Ɍɨ ɠɟ                                               ȽɈɋɌ 19904-74  Ɋɨɫɫɢɹ ɦ 2   
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1000x800 
ȼ8 

1 ȼɵɬɹɠɧɚɹ ɭɫɬɚɧɨɜɤɚ (ɤɨɦɩɥɟɤɬɧɨ) PR 160  Wesper ɲɬ 1   
2 Ɉɝɧɟɡɚɞɟɪɠɢɜɚɸɳɢɣ ɤɥɚɩɚɧ        

1000x300 
ɈɄɋ-1-(120)-Ɍ3-

ɇɈ-1000x300 
 Ⱥɪɤɬɨɫ ɲɬ 2   

3 Ɍɨ ɠɟ                                                 
500x200 

ɈɄɋ-1-(120)-Ɍ3-
ɇɈ-500x200 

 Ⱥɪɤɬɨɫ ɲɬ 2   

4 Ɍɨ ɠɟ                                                 
250x200 

ɈɄɋ-1-(120)-Ɍ3-
ɇɈ-250x200 

 Ⱥɪɤɬɨɫ ɲɬ 1   

5 Ⱦɪɨɫɫɟɥɶ-ɤɥɚɩɚɧ                             
200x200 

ȾɄ 200x200  ɗɤɨȼɨɡɞɭɯ ɲɬ 14   

6 Ɍɨ ɠɟ                                                
250x200 

ȾɄ 250x200  ɗɤɨȼɨɡɞɭɯ ɲɬ 4   

7 Ɂɨɧɬ ɜɵɬɹɠɧɨɣ Ɂȼɉ-720  Gastrotehnika ɲɬ 1   
8 Ɍɨ ɠɟ Ɂȼɉ-708  Gastrotehnika ɲɬ 6   
9 Ɍɨ ɠɟ Ɂȼɉ-714  Gastrotehnika ɲɬ 5   
10 Ɍɨ ɠɟ Ɂȼɉ-716  Gastrotehnika ɲɬ 2   
11 Ɍɨ ɠɟ Ɂȼɉ-917  Gastrotehnika ɲɬ 4   
12 ɗɥɟɤɬɪɨɩɪɢɜɨɞ ɤɥɚɩɚɧɚ DA2 S  PolarBear ɲɬ 1   
13 ȼɨɡɞɭɯɨɜɨɞ ɢɡ ɥɢɫɬɨɜɨɣ 

ɨɰɢɧɤɨɜɚɧɧɨɣ ɫɬɚɥɢ         δ=0,5 ɦɦ                        
200x200 

ȽɈɋɌ 19904-74  Ɋɨɫɫɢɹ ɦ 52   

14 Ɍɨ ɠɟ                                                
250x200 

ȽɈɋɌ 19904-74  Ɋɨɫɫɢɹ ɦ 23   

15 Ɍɨ ɠɟ         δ=0,7 ɦɦ                        
300x200 

ȽɈɋɌ 19904-74  Ɋɨɫɫɢɹ ɦ 33   

16 Ɍɨ ɠɟ                                                
400x200 

ȽɈɋɌ 19904-74  Ɋɨɫɫɢɹ ɦ 20   

17 Ɍɨ ɠɟ                                                
500x200 

ȽɈɋɌ 19904-74  Ɋɨɫɫɢɹ ɦ 21   

18 Ɍɨ ɠɟ                                                
600x250 

ȽɈɋɌ 19904-74  Ɋɨɫɫɢɹ ɦ 5   
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19 Ɍɨ ɠɟ                                               
1000x300 

ȽɈɋɌ 19904-74  Ɋɨɫɫɢɹ ɦ 7   

20 Ɍɨ ɠɟ                                               
1000x600 

ȽɈɋɌ 19904-74  Ɋɨɫɫɢɹ ɦ 4   

ȼ9 
1 ȼɵɬɹɠɧɚɹ ɭɫɬɚɧɨɜɤɚ (ɤɨɦɩɥɟɤɬɧɨ) PR 060  Wesper ɲɬ 1   
2 Ɉɝɧɟɡɚɞɟɪɠɢɜɚɸɳɢɣ ɤɥɚɩɚɧ          

400x400 
ɈɄɋ-1-(120)-Ɍ3-

ɇɈ-400x400 
 Ⱥɪɤɬɨɫ ɲɬ 2   

3 Ɍɨ ɠɟ                                                 
250x200 

ɈɄɋ-1-(120)-Ɍ3-
ɇɈ-250x200 

 Ⱥɪɤɬɨɫ ɲɬ 2   

4 ɗɥɟɤɬɪɨɩɪɢɜɨɞ ɤɥɚɩɚɧɚ DA2 S  PolarBear ɲɬ 1   
5 Ɋɟɲɟɬɤɚ 

ɜɨɡɞɭɯɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɚɹ       
                                                           
200x100 

ȺɆɊ  Ⱥɪɤɬɨɫ ɲɬ 16   

6 Ɋɟɲɟɬɤɚ 
ɜɨɡɞɭɯɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɚɹ       
                                                           
300x150 

ȺɆɊ  Ⱥɪɤɬɨɫ ɲɬ 6   

7 ȼɨɡɞɭɯɨɜɨɞ ɢɡ ɥɢɫɬɨɜɨɣ 
ɨɰɢɧɤɨɜɚɧɧɨɣ ɫɬɚɥɢ         δ=0,5 ɦɦ                         
200x200 

ȽɈɋɌ 19904-74  Ɋɨɫɫɢɹ ɦ 5   

8 Ɍɨ ɠɟ                                                 
250x200 

ȽɈɋɌ 19904-74  Ɋɨɫɫɢɹ ɦ 21   

9 Ɍɨ ɠɟ         δ=0,7 ɦɦ                         
300x200 

ȽɈɋɌ 19904-74  Ɋɨɫɫɢɹ ɦ 8   

10 Ɍɨ ɠɟ                                                 
400x200 

ȽɈɋɌ 19904-74  Ɋɨɫɫɢɹ ɦ 6   

11 Ɍɨ ɠɟ                                                 
500x200 

ȽɈɋɌ 19904-74  Ɋɨɫɫɢɹ ɦ 24   

12 Ɍɨ ɠɟ                                                 
400x400 

ȽɈɋɌ 19904-74  Ɋɨɫɫɢɹ ɦ 5   
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13 Ɍɨ ɠɟ                                                 
600x400 

ȽɈɋɌ 19904-74  Ɋɨɫɫɢɹ ɦ 3   

14 Ɍɨ ɠɟ                                                 
700x200 

ȽɈɋɌ 19904-74  Ɋɨɫɫɢɹ ɦ 3   

ȼ10 
1 ȼɟɧɬɢɥɹɬɨɪ ɤɚɧɚɥɶɧɵɣ KVKF 250 L  Systemair ɲɬ 1   
2 ɒɭɦɨɝɥɭɲɢɬɟɥɶ                                   

Ø250 
CSA250/900  Ⱥɪɤɬɨɫ ɲɬ 1   

3 Ɉɛɪɚɬɧɵɣ ɤɥɚɩɚɧ                                  
Ø250  

RSK 250  Ⱥɪɤɬɨɫ ɲɬ 1   

4 Ƚɢɛɤɚɹ ɜɫɬɚɜɤɚ                                      
Ø250        

DS250  Ⱥɪɤɬɨɫ ɲɬ 2   

5 Ȼɵɫɬɪɨɫɴɟɦɧɵɣ ɯɨɦɭɬ                         
Ø250 

MX250   Ⱥɪɤɬɨɫ ɲɬ 2   

6 Ɉɝɧɟɡɚɞɟɪɠɢɜɚɸɳɢɣ ɤɥɚɩɚɧ          
300x200 

ɈɄɋ-1-(120)-Ɍ3-
ɇɈ-300x200 

 Ⱥɪɤɬɨɫ ɲɬ 2   

7 Ɋɟɲɟɬɤɚ 
ɜɨɡɞɭɯɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɚɹ       
                                                           
200x100 

ȺɆɊ  Ⱥɪɤɬɨɫ ɲɬ 6   

8 ȼɨɡɞɭɯɨɜɨɞ ɢɡ ɥɢɫɬɨɜɨɣ 
ɨɰɢɧɤɨɜɚɧɧɨɣ ɫɬɚɥɢ         δ=0,5 ɦɦ                         
200x150 

ȽɈɋɌ 19904-74  Ɋɨɫɫɢɹ ɦ 7   

9 Ɍɨ ɠɟ                                                 
200x200 

ȽɈɋɌ 19904-74  Ɋɨɫɫɢɹ ɦ 19   

10 Ɍɨ ɠɟ         δ=0,7 ɦɦ                         
300x200 

ȽɈɋɌ 19904-74  Ɋɨɫɫɢɹ ɦ 15   

11 ȼɨɡɞɭɯɨɜɨɞ ɢɡ ɥɢɫɬɨɜɨɣ 
ɨɰɢɧɤɨɜɚɧɧɨɣ ɫɬɚɥɢ         δ=0,6 ɦɦ                            
Ø250 

ȽɈɋɌ 19904-74  Ɋɨɫɫɢɹ ɦ 3   

ȼ11 
1 ȼɟɧɬɢɥɹɬɨɪ ɤɚɧɚɥɶɧɵɣ RSI 70-40 L1  Systemair ɲɬ 1   
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ɉɪɨɞɨɥɠɟɧɢɟ  
1 2 3 4 5 6 7 8 9 
2 ɒɭɦɨɝɥɭɲɢɬɟɥɶ                              

700x400 
CSA700x400/1000  Ⱥɪɤɬɨɫ ɲɬ 1   

3 Ɉɛɪɚɬɧɵɣ ɤɥɚɩɚɧ                            
700x400 

RSK 700x400  Ⱥɪɤɬɨɫ ɲɬ 1   

4 Ƚɢɛɤɚɹ ɜɫɬɚɜɤɚ                                 
700x400 

DS 70-40  Ⱥɪɤɬɨɫ ɲɬ 2   

5 Ȼɵɫɬɪɨɫɴɟɦɧɵɣ ɯɨɦɭɬ                    
700x400 

MX700x400  Ⱥɪɤɬɨɫ ɲɬ 2   

6 Ⱦɪɨɫɫɟɥɶ-ɤɥɚɩɚɧ                             
200x100 

ȾɄ 200x100  ɗɤɨȼɨɡɞɭɯ ɲɬ 1   

7 Ɍɨ ɠɟ                                                
250x200 

ȾɄ 250x200  ɗɤɨȼɨɡɞɭɯ ɲɬ 1   

8 Ɉɝɧɟɡɚɞɟɪɠɢɜɚɸɳɢɣ ɤɥɚɩɚɧ          
400x200 

ɈɄɋ-1-(120)-Ɍ3-
ɇɈ-400x200 

 Ⱥɪɤɬɨɫ ɲɬ 1   

9 Ɍɨ ɠɟ                                                 
500x300 

ɈɄɋ-1-(120)-Ɍ3-
ɇɈ-500x300 

 Ⱥɪɤɬɨɫ ɲɬ 1   

10 Ɋɟɲɟɬɤɚ 
ɜɨɡɞɭɯɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɚɹ       
                                                           
200x100 

ȺɆɊ  Ⱥɪɤɬɨɫ ɲɬ 11   

         
11 ȼɨɡɞɭɯɨɜɨɞ ɢɡ ɥɢɫɬɨɜɨɣ 

ɨɰɢɧɤɨɜɚɧɧɨɣ ɫɬɚɥɢ         δ=0,5 ɦɦ                        
200x100 

ȽɈɋɌ 19904-74  Ɋɨɫɫɢɹ ɦ 32   

12 Ɍɨ ɠɟ                                                
200x150 

ȽɈɋɌ 19904-74  Ɋɨɫɫɢɹ ɦ 16   

13 Ɍɨ ɠɟ                                                
200x200 

ȽɈɋɌ 19904-74  Ɋɨɫɫɢɹ ɦ 17   

14 Ɍɨ ɠɟ        δ=0,7 ɦɦ                         
300x200 

ȽɈɋɌ 19904-74  Ɋɨɫɫɢɹ ɦ 3   
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15 Ɍɨ ɠɟ                                                
400x200 

ȽɈɋɌ 19904-74  Ɋɨɫɫɢɹ ɦ 5   

16 Ɍɨ ɠɟ                                                
500x300 

ȽɈɋɌ 19904-74  Ɋɨɫɫɢɹ ɦ 5   

ȼ12 
1 ȼɟɧɬɢɥɹɬɨɪ ɤɚɧɚɥɶɧɵɣ KVKF 250 L  Systemair ɲɬ 1   
2 ɒɭɦɨɝɥɭɲɢɬɟɥɶ                                   

Ø250 
CSA  250/900  Ⱥɪɤɬɨɫ ɲɬ 1   

3 Ɉɛɪɚɬɧɵɣ ɤɥɚɩɚɧ                                  
Ø250 

RSK  250  Ⱥɪɤɬɨɫ ɲɬ 1   

4 Ƚɢɛɤɚɹ ɜɫɬɚɜɤɚ                                      
Ø250 

DS250  Ⱥɪɤɬɨɫ ɲɬ 2   

5 Ȼɵɫɬɪɨɫɴɟɦɧɵɣ ɯɨɦɭɬ                         
Ø250 

MX250  Ⱥɪɤɬɨɫ ɲɬ 2   

6 Ⱦɪɨɫɫɟɥɶ- ɤɥɚɩɚɧ                             
200x200 

ȾɄ 200x200  ɗɤɨȼɨɡɞɭɯ ɲɬ 2   

7 Ɉɝɧɟɡɚɞɟɪɠɢɜɚɸɳɢɣ ɤɥɚɩɚɧ          
200x200 

ɈɄɋ-1-(120)-Ɍ3-
ɇɈ-200x200 

 Ⱥɪɤɬɨɫ ɲɬ 1   

8 ȼɨɡɞɭɯɨɜɨɞ ɢɡ ɥɢɫɬɨɜɨɣ 
ɨɰɢɧɤɨɜɚɧɧɨɣ ɫɬɚɥɢ           δ=0,5 
ɦɦ                        200x200 

ȽɈɋɌ 19904-74  Ɋɨɫɫɢɹ ɦ 23   

9 ȼɨɡɞɭɯɨɜɨɞ ɢɡ ɥɢɫɬɨɜɨɣ 
ɨɰɢɧɤɨɜɚɧɧɨɣ ɫɬɚɥɢ         δ=0,6 ɦɦ                            
Ø250 

ȽɈɋɌ 19904-74  Ɋɨɫɫɢɹ ɦ 3   

ȼ13 
1 ȼɟɧɬɢɥɹɬɨɪ ɤɚɧɚɥɶɧɵɣ KVKF 200  Systemair ɲɬ 1   
2 ɒɭɦɨɝɥɭɲɢɬɟɥɶ                                    

Ø200 
CSA 200/900  Ⱥɪɤɬɨɫ ɲɬ 1   

3 Ɉɛɪɚɬɧɵɣ ɤɥɚɩɚɧ                                  
Ø200  

RSK  200  Ⱥɪɤɬɨɫ ɲɬ 1   

4 Ƚɢɛɤɚɹ ɜɫɬɚɜɤɚ                                      
Ø200 

DS200  Ⱥɪɤɬɨɫ ɲɬ 2   
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5 Ȼɵɫɬɪɨɫɴɟɦɧɵɣ ɯɨɦɭɬ                         
Ø200 

MX200  Ⱥɪɤɬɨɫ ɲɬ 2   

6 Ɉɝɧɟɡɚɞɟɪɠɢɜɚɸɳɢɣ ɤɥɚɩɚɧ          
200x200 

ɈɄɋ-1-(120)-Ɍ3-
ɇɈ-200x200 

 Ⱥɪɤɬɨɫ ɲɬ 1   

7 Ɋɟɲɟɬɤɚ 
ɜɨɡɞɭɯɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɚɹ       
                                                           
200x100 

ȺɆɊ  Ⱥɪɤɬɨɫ ɲɬ 3   

8 ȼɨɡɞɭɯɨɜɨɞ ɢɡ ɥɢɫɬɨɜɨɣ 
ɨɰɢɧɤɨɜɚɧɧɨɣ ɫɬɚɥɢ         δ=0,5 ɦɦ                        
200x100 

ȽɈɋɌ 19904-74  Ɋɨɫɫɢɹ ɦ 23   

9 Ɍɨ ɠɟ                                                
200x200 

ȽɈɋɌ 19904-74  Ɋɨɫɫɢɹ ɦ 6   

10 Ɍɨ ɠɟ                                                     
Ø200 

ȽɈɋɌ 19904-74  Ɋɨɫɫɢɹ ɦ 3   

ȼ14 
1 Ȼɵɬɨɜɨɣ ɜɟɧɬɢɥɹɬɨɪ IN 10/4  Systemair ɲɬ 1   
2 ɇɚɪɭɠɧɚɹ ɪɟɲɟɬɤɚ                                

Ø100 
DSAV Ø100  Ⱥɪɤɬɨɫ ɲɬ 1   

3 ȼɨɡɞɭɯɨɜɨɞ ɢɡ ɥɢɫɬɨɜɨɣ 
ɨɰɢɧɤɨɜɚɧɧɨɣ ɫɬɚɥɢ         δ=0,5 ɦɦ                              
Ø100 

ȽɈɋɌ 19904-74  Ɋɨɫɫɢɹ ɦ 3   

ȼȿ1 
1 Ɋɟɲɟɬɤɚ                                             

200x100 
ȺɆɇ  Ⱥɪɤɬɨɫ ɲɬ 1   

2 ȼɨɡɞɭɯɨɜɨɞ ɢɡ ɥɢɫɬɨɜɨɣ 
ɨɰɢɧɤɨɜɚɧɧɨɣ ɫɬɚɥɢ         δ=0,5 ɦɦ                         
200x100  

ȽɈɋɌ 19904-74  Ɋɨɫɫɢɹ ɦ 10   

3 Ɉɝɧɟɡɚɞɟɪɠɢɜɚɸɳɢɣ ɤɥɚɩɚɧ          
200x100 

ɈɄɋ-1-(120)-Ɍ3-
ɇɈ-200x100 

 Ⱥɪɤɬɨɫ ɲɬ 3   

4 Ɂɨɧɬ                                                   
200x100 

ɋɟɪɢɹ 5.904-45  Ɋɨɫɫɢɹ ɲɬ 1   
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ȼȿ2 
1 Ɋɟɲɟɬɤɚ                                             

200x200 
ȺɆɇ  Ⱥɪɤɬɨɫ ɲɬ 1   

2 ȼɨɡɞɭɯɨɜɨɞ ɢɡ ɥɢɫɬɨɜɨɣ 
ɨɰɢɧɤɨɜɚɧɧɨɣ ɫɬɚɥɢ         δ=0,5 ɦɦ                         
200x200  

ȽɈɋɌ 19904-74  Ɋɨɫɫɢɹ ɦ 10   

3 Ɉɝɧɟɡɚɞɟɪɠɢɜɚɸɳɢɣ ɤɥɚɩɚɧ          
200x200 

ɈɄɋ-1-(120)-Ɍ3-
ɇɈ-200x200 

 Ⱥɪɤɬɨɫ ɲɬ 3   

4 Ɂɨɧɬ                                                   
200x200 

ɋɟɪɢɹ 5.904-45  Ɋɨɫɫɢɹ ɲɬ 1   

ȼȿ3 
1 Ɋɟɲɟɬɤɚ                                             

200x100 
ȺɆɇ  Ⱥɪɤɬɨɫ ɲɬ 1   

2 ȼɨɡɞɭɯɨɜɨɞ ɢɡ ɥɢɫɬɨɜɨɣ 
ɨɰɢɧɤɨɜɚɧɧɨɣ ɫɬɚɥɢ         δ=0,5 ɦɦ       
250x250  

ȽɈɋɌ 19904-74  Ɋɨɫɫɢɹ ɦ 5   

3 Ɉɝɧɟɡɚɞɟɪɠɢɜɚɸɳɢɣ ɤɥɚɩɚɧ          
250x250 

ɈɄɋ-1-(120)-Ɍ3-
ɇɈ-250x250 

 Ⱥɪɤɬɨɫ ɲɬ 2   

4 Ɂɨɧɬ                                                   
250x250 

ɋɟɪɢɹ 5.904-45  Ɋɨɫɫɢɹ ɲɬ 1   

ȼȿ4 
1 Ɋɟɲɟɬɤɚ                                             

200x100 
ȺɆɇ  Ⱥɪɤɬɨɫ ɲɬ 2   

2 ȼɨɡɞɭɯɨɜɨɞ ɢɡ ɥɢɫɬɨɜɨɣ 
ɨɰɢɧɤɨɜɚɧɧɨɣ ɫɬɚɥɢ         δ=0,5 ɦɦ                         
200x100  

ȽɈɋɌ 19904-74  Ɋɨɫɫɢɹ ɦ 4   

3 Ɉɝɧɟɡɚɞɟɪɠɢɜɚɸɳɢɣ ɤɥɚɩɚɧ          
200x100 

ɈɄɋ-1-(120)-Ɍ3-
ɇɈ-200x100 

 Ⱥɪɤɬɨɫ ɲɬ 2   

4 Ɂɨɧɬ                                                   
200x100 

ɋɟɪɢɹ 5.904-45  Ɋɨɫɫɢɹ ɲɬ 1   

ȼȿ5 
1 Ɋɟɲɟɬɤɚ                                             ȺɆɇ  Ⱥɪɤɬɨɫ ɲɬ 1   
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200x100 
2 ȼɨɡɞɭɯɨɜɨɞ ɢɡ ɥɢɫɬɨɜɨɣ 

ɨɰɢɧɤɨɜɚɧɧɨɣ ɫɬɚɥɢ         δ=0,5 ɦɦ                         
200x200  

ȽɈɋɌ 19904-74  Ɋɨɫɫɢɹ ɦ 4   

3 Ɉɝɧɟɡɚɞɟɪɠɢɜɚɸɳɢɣ ɤɥɚɩɚɧ          
200x200 

ɈɄɋ-1-(120)-Ɍ3-
ɇɈ-200x200 

 Ⱥɪɤɬɨɫ ɲɬ 2   

ȼȿ6 
1 Ɋɟɲɟɬɤɚ                                             

200x100 
ȺɆɇ  Ⱥɪɤɬɨɫ ɲɬ 1   

2 ȼɨɡɞɭɯɨɜɨɞ ɢɡ ɥɢɫɬɨɜɨɣ 
ɨɰɢɧɤɨɜɚɧɧɨɣ ɫɬɚɥɢ         δ=0,5 ɦɦ                         
200x200  

ȽɈɋɌ 19904-74  Ɋɨɫɫɢɹ ɦ 7   

3 Ɉɝɧɟɡɚɞɟɪɠɢɜɚɸɳɢɣ ɤɥɚɩɚɧ          
200x200 

ɈɄɋ-1-(120)-Ɍ3-
ɇɈ-200x200 

 Ⱥɪɤɬɨɫ ɲɬ 2   

4 Ɂɨɧɬ                                                   
200x200 

ɋɟɪɢɹ 5.904-45  Ɋɨɫɫɢɹ ɲɬ 1   

ȼȿ7 
1 Ɋɟɲɟɬɤɚ                                             

200x100 
ȺɆɇ  Ⱥɪɤɬɨɫ ɲɬ 1   

2 ȼɨɡɞɭɯɨɜɨɞ ɢɡ ɥɢɫɬɨɜɨɣ 
ɨɰɢɧɤɨɜɚɧɧɨɣ ɫɬɚɥɢ         δ=0,5 ɦɦ                         
200x200  

ȽɈɋɌ 19904-74  Ɋɨɫɫɢɹ ɦ 4   

3 Ɉɝɧɟɡɚɞɟɪɠɢɜɚɸɳɢɣ ɤɥɚɩɚɧ          
200x200 

ɈɄɋ-1-(120)-Ɍ3-
ɇɈ-200x200 

 Ⱥɪɤɬɨɫ ɲɬ 1   

4 Ɂɨɧɬ                                                   
200x200 

ɋɟɪɢɹ 5.904-45  Ɋɨɫɫɢɹ ɲɬ 1   

ɍ1.ɍ2 
1 ȼɨɡɞɭɲɧɨ-ɬɟɩɥɨɜɚɹ ɡɚɜɟɫɚ                 

10ɤȼɬ 
Ⱥɋ 210  Frico ɲɬ 4   

1 ȼɨɡɞɭɲɧɨ-ɬɟɩɥɨɜɚɹ ɡɚɜɟɫɚ                   
3ɤȼɬ 

Ⱥɋ 203ɋ  Frico ɲɬ 1   
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