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ɊȿɎȿɊȺɌ 
 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɧɚ ɬɟɦɭ «Ɋɟɤɨɧɫɬɪɭɤɰɢɹ ɫɢɫɬɟɦ  

ɜɟɧɬɢɥɹɰɢɹ  ɤɨɧɞɢɬɟɪɫɤɨɝɨ ɰɟɯɚ ɜ ɐɟɧɬɪɚɥɶɧɨɦ ɪɚɣɨɧɟ ɝ. Ʉɪɚɫɧɨɹɪɫɤɚ».  

ɋɨɞɟɪɠɢɬ:53 ɫɬɪɚɧɢɰɵ, 2 ɢɥɥɸɫɬɪɚɰɢɣ, 9 ɬɚɛɥɢɰ, 35 ɮɨɪɦɭɥ, 1 

ɩɪɢɥɨɠɟɧɢɟ, 11 ɥɢɫɬɨɜ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ. 

ȼȿɇɌɂɅəɐɂə, ȼɊȿȾɇɕȿ ȼɕȾȿɅȿɇɂə, ȼɈɁȾɍɏɈɈȻɆȿɇ,  

ȺɗɊɈȾɂɇȺɑȿɋɄɂɃ ɊȺɋɑȿɌ, ɄɈɗɎɂɐɂȿɇɌɕ ɆȿɋɌɇɈȽɈ 

ɋɈɉɊɈɌɂȼɅȿɇɂə, ȼȿɇɌɈȻɈɊɍȾɈȼȺɇɂȿ, ɌȿɏɇɈɅɈȽɂə ɆɈɇɌȺɀȺ 

ɋɂɋɌȿɆ ȼȿɇɌɂɅəɐɂɂ 

Ɉɛɴɟɤɬ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ –ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɣ ɰɟɧɬɪ ɜ ɝ. Ʉɪɚɫɧɨɹɪɫɤɟ 

ɐɟɥɢ ɪɚɛɨɬɵ: 

- ɨɛɟɫɩɟɱɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɤɨɦɮɨɪɬɚ ɜ ɩɨɦɟɳɟɧɢɹɯ ɜ ɰɟɧɬɪɚ; 

- ɨɛɟɫɩɟɱɟɧɢɟ ɤɚɱɟɫɬɜɟɧɧɨɝɨ ɜɨɡɞɭɯɨɨɛɦɟɧɚ ɜ ɩɨɦɟɳɟɧɢɹɯ ; 

- ɪɚɫɱɟɬ ɢ ɩɨɞɛɨɪ ɜɟɧɬɢɥɹɰɢɨɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ; 

- ɬɟɯɧɨɥɨɝɢɹ ɦɨɧɬɚɠɚ ɫɢɫɬɟɦ ɜɟɧɬɢɥɹɰɢɢ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɧɵɯ ɪɚɫɱɟɬɨɜ ɛɵɥɢ ɪɚɡɪɚɛɨɬɚɧɵ ɫɯɟɦɵ  

ɜɟɧɬɢɥɹɰɢɢ ɢ ɩɪɨɢɡɜɟɞɟɧ ɩɨɞɛɨɪ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ȼ ɪɚɡɞɟɥɟ Ɍȼɂɋ ɪɚɫɫɦɨɬɪɟɧɵ ɜɨɩɪɨɫɵ ɦɨɧɬɚɠɚ ɢ ɢɫɩɵɬɚɧɢɹ ɫɢɫɬɟɦ  

ɜɟɧɬɢɥɹɰɢɢ, ɪɚɡɪɚɛɨɬɚɧɚ ɦɨɧɬɚɠɧɚɹ ɫɯɟɦɚ ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ. 
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ȼȼȿȾȿɇɂȿ 
 

ɐɟɥɶɸ ɞɚɧɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɪɟɲɟɧɢɟ ɩɪɨɛɥɟɦ ɜɟɧɬɢɥɹɰɢɢ 
ɤɨɧɞɢɬɟɪɫɤɨɝɨ ɰɟɯɚ, 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 ɩɪɨɟɤɬɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɦ ɩɪɢɬɨɱɧɨ-ɜɵɬɹɠɧɭɸ ɜɟɧɬɢɥɹɰɢɸ ɫ 
ɦɟɯɚɧɢɱɟɫɤɢɦ ɩɨɛɭɠɞɟɧɢɟɦ ɢ ɫɢɫɬɟɦɭ ɨɬɨɩɥɟɧɢɹ ɫ ɤɨɦɩɥɟɤɫɨɦ ɬɟɩɥɨɜɨɣ 
ɚɜɬɨɦɚɬɢɤɢ, ɤɨɬɨɪɵɟ ɨɛɟɫɩɟɱɢɜɚɸɬ ɜ ɩɨɦɟɳɟɧɢɹɯ ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ ɤɨɦɮɨɪɬɚ 
ɢ ɷɧɟɪɝɨɫɛɟɪɟɠɟɧɢɹ.  

ȼ ɩɪɨɟɤɬɟ ɩɪɢɦɟɧɹɟɦ ɢɧɠɟɧɟɪɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɪɨɫɫɢɣɫɤɢɯ ɢ ɡɚɪɭɛɟɠɧɵɯ 
ɮɢɪɦ. 
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1 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ  
 

1.1 ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɚɣɨɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 

Ɉɛɴɟɤɬ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ –  ɧɟɠɢɥɨɟ ɡɞɚɧɢɟ ɞɥɹ ɤɨɧɞɢɬɟɪɫɤɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ 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:  
ɇɚɪɭɠɧɚɹ ɫɬɟɧɚ: ɤɢɪɩɢɱ ɤɟɪɚɦɢɱɟɫɤɢɣ 
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 +10ºɋ, ɷɧɬɚɥɶɩɢɹ +26,5 ɤȾɠ/ɤɝ. Ɋɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ ɡɚɧɨɫɢɦ ɜ 
ɬɚɛɥɢɰɭ 1.1. 

ɉɪɢ ɪɚɫɱɟɬɚɯ ɜɟɧɬɢɥɹɰɢɢ ɬɟɦɩɟɪɚɬɭɪɚ ɜ ɝɨɪɹɱɟɦ ɰɟɯɟ ɩɪɢɧɢɦɚɟɬɫɹ ɧɚ 5 
°ɋ ɜɵɲɟ ɧɚɪɭɠɧɨɣ (ɩɚɪɚɦɟɬɪɵ Ⱥ), ɧɨ ɧɟ ɛɨɥɟɟ 27 °ɋ. 

Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɜ ɩɨɦɟɳɟɧɢɹɯ ɝɨɪɹɱɢɯ ɰɟɯɨɜ ɫ ɩɨɫɬɨɹɧɧɵɦ 
ɩɪɟɛɵɜɚɧɢɟɦ ɥɸɞɟɣ ɞɨɥɠɧɚ ɧɚɯɨɞɢɬɶɫɹ ɜ ɩɪɟɞɟɥɚɯ ɨɬ 16 °ɋ ɞɨ 27 °ɋ. 
ɂɫɤɥɸɱɟɧɢɟ ɫɨɫɬɚɜɥɹɸɬ ɩɨɦɟɳɟɧɢɹ, ɜ ɤɨɬɨɪɵɯ ɞɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɢ ɯɪɚɧɟɧɢɹ 
ɩɪɨɞɭɤɬɨɜ ɩɢɬɚɧɢɹ ɬɪɟɛɭɟɬɫɹ ɫɩɟɰɢɚɥɶɧɵɣ ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɪɟɠɢɦ. 
 
Ɍɚɛɥɢɰɚ 1.1 – Ɋɚɫɱɟɬɧɵɟ ɩɚɪɚɦɟɬɪɵ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ 

ɉɟɪɢɨɞ 
ɝɨɞɚ 

Ȼɚɪɨɦɟɬɪɢ
ɱɟɫɤɨɟ 

ɞɚɜɥɟɧɢɟ, 
ɝɉɚ 

ɉɚɪɚɦɟɬɪɵ Ⱥ ɉɚɪɚɦɟɬɪɵ Ȼ 

ɬɟɦɩɟɪɚ-
ɬɭɪɚ, °ɫ 

ɭɞɟɥɶ-ɧɚɹ 
ɷɧɬɚɥɶ-

ɩɢɹ, 
ɤɞɠ/ɤɝ 

ɫɤɨ-
ɪɨɫɬɶ 
ɜɟɬɪɚ, 

ɦ/ɫ 

ɬɟɦɩɟɪɚɬɭ
ɪɚ, °ɫ 

ɭɞɟɥɶ-
ɧɚɹ 

ɷɧɬɚɥɶ-
ɩɢɹ, 

ɤɞɠ/ɤɝ 

ɫɤɨ-
ɪɨɫɬɶ 
ɜɟɬɪɚ, 

ɦ/ɫ 

1 2 3 4 5 6 7 8 

ɏɨɥɨɞɧɵɣ 

980 

- - - -37 -37,2 1 

Ɍɟɩɥɵɣ 22,5 49,4 1 - - - 
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1.3 Ɋɚɫɱɟɬɧɵɟ ɩɚɪɚɦɟɬɪɵ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ 
 
Ɋɚɫɱɟɬɧɵɟ ɩɚɪɚɦɟɬɪɵ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ ɞɥɹ ɤɨɧɞɢɬɟɪɫɤɨɣ ɫɥɟɞɭɟɬ 

ɩɪɢɧɢɦɚɬɶ ɩɨ ɬɚɛɥɢɰɟ 1.2. 
 

Ɍɚɛɥɢɰɚ 1.2 – Ɋɚɫɱɟɬɧɵɟ ɩɚɪɚɦɟɬɪɵ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɩɨɦɟɳɟɧɢɹ 
ɉɟɪɢɨɞ ɝɨɞɚ 

Ɍɟɦɩɟɪɚɬɭɪɚ, 
°ɋ 

Ɉɬɧɨɫɢɬɟɥɶɧɚɹ 
ɜɥɚɠɧɨɫɬɶ, % 

ɉɨɞɜɢɠɧɨɫɬɶ, 
ɦ/ɫ 

1 2 3 4 5 

Ƚɚɪɞɟɪɨɛ, ɪɚɡɞɟɜɚɥɤɚ 

ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

16 
50-60 

0,2 

Ɍɟɩɥɵɣ 25,5 0,3 

Ʉɨɦɧɚɬɚ ɩɪɢɟɦɚ ɩɢɳɢ 
ɩɟɪɫɨɧɚɥɚ 

ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

18 
50-60 

0,2 

Ɍɟɩɥɵɣ 25,5 0,3 

Ɍɚɦɛɭɪ 

ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

16 
50-60 

0,2 

Ɍɟɩɥɵɣ 25,5 0,3 

ɉɨɞɫɨɛɧɨɟ ɩɨɦɟɳɟɧɢɟ 

ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

12 
50-60 

0,2 

Ɍɟɩɥɵɣ 25,5 0,3 

ȼɟɧɬ. Ʉɚɦɟɪɚ, 
ɦɚɫɬɟɪɫɤɢɟ 

ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

16 
50-60 

0,2 

Ɍɟɩɥɵɣ 25,5 0,3 

Ƚɨɪɹɱɢɣ ɰɟɯ 

ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

16 
50-60 

0,2 

Ɍɟɩɥɵɣ 27 0,3 

ɋɚɧɭɡɥɵ, ɞɭɲɟɜɚɹ, 
ɛɟɥɶɟɜɚɹ 

ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

18 
50-60 

0,2 

Ɍɟɩɥɵɣ 25,5 0,3 

ɐɟɯɢ: ɯɨɥɨɞɧɵɣ, 
ɨɜɨɳɧɨɣ, ɦɹɫɨ-
ɪɵɛɧɵɣ, ɮɪɭɤɬɨɜɵɣ 

ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

16 
50-60 

0,2 

Ɍɟɩɥɵɣ 25,5 0,3 

Ʉɥɚɞɨɜɚɹ ɫɭɯɢɯ 
ɩɪɨɞɭɤɬɨɜ 

ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

12 
50-60 

0,2 

Ɍɟɩɥɵɣ 25,5 0,3 

Ɉɮɢɫɧɵɟ ɩɨɦɟɳɟɧɢɹ 

ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

18 
50-60 

0,2 

Ɍɟɩɥɵɣ 25,5 0,3 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 1.2 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɨɦɟɳɟɧɢɹ 

ɉɟɪɢɨɞ ɝɨɞɚ 
Ɍɟɦɩɟɪɚɬɭɪɚ, 

°ɋ 
Ɉɬɧɨɫɢɬɟɥɶɧɚɹ 
ɜɥɚɠɧɨɫɬɶ, % 

ɉɨɞɜɢɠɧɨɫɬɶ, ɦ/ɫ 

1 2 3 4 5 

Ɉɬɞɟɥɟɧɢɟ 
ɩɪɨɫɟɢɜɚɧɢɹ ɦɭɤɢ 

ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

16 
50-60 

0,2 

Ɍɟɩɥɵɣ 25,5 0,3 

ɍɱɚɫɬɨɤ ɦɨɣɤɢ ɢ 
ɞɟɡɢɧɮɟɤɰɢɢ ɹɢɰ, 
ɭɱɚɫɬɨɤ ɩɨɥɭɱɟɧɢɹ 
ɹɢɱɧɨɣ ɦɚɫɫɵ 

ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

20 
50-60 

0,2 

Ɍɟɩɥɵɣ 25,5 0,3 

Ɉɬɞɟɥɟɧɢɟ 
ɩɨɞɝɨɬɨɜɤɢ ɫɵɪɶɹ ɤ 
ɩɪɨɢɡɜɨɞɫɬɜɭ 

ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

16 
50-60 

0,2 

Ɍɟɩɥɵɣ 25,5 0,3 

Ɉɬɞɟɥɟɧɢɟ ɡɚɱɢɫɬɤɢ 
ɦɚɫɥɚ, ɰɟɯ 
ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɤɪɟɦɚ 

ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

16 
50-60 

0,2 

Ɍɟɩɥɵɣ 25,5 0,3 

Ɉɬɞɟɥɟɧɢɹ ɦɨɣɤɢ ɢ 
ɫɭɲɤɢ 

ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

20 
50-60 

0,2 

Ɍɟɩɥɵɣ 25,5 0,3 

Ɉɬɞɟɥɟɧɢɟ ɪɟɡɤɢ ɢ 
ɩɪɢɝɨɬɨɜɥɟɧɢɹ 

ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

16 
50-60 

0,2 

Ɍɟɩɥɵɣ 25,5 0,3 

Ɉɬɞɟɥɟɧɢɟ ɨɬɞɟɥɤɢ 
ɤɨɧɞɢɬɟɪɫɤɢɯ 
ɢɡɞɟɥɢɣ 

ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

16 
50-60 

0,2 

Ɍɟɩɥɵɣ 25,5 0,3 

Ɉɬɞɟɥɟɧɢɟ 
ɩɪɢɝɨɬɨɜɥɟɧɢɹ 
ɨɬɞɟɥɨɱɧɵɯ ɩ/ɮ 

ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

16 
50-60 

0,2 

Ɍɟɩɥɵɣ 25,5 0,3 

Ɉɬɞɟɥɟɧɢɟ ɦɵɬɶɹ ɢ 
ɫɬɟɪɢɥɢɡɚɰɢɢ 

ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

16 
50-60 

0,2 

Ɍɟɩɥɵɣ 25,5 0,3 

Ɉɬɞɟɥɟɧɢɟ ɦɵɬɶɹ ɢ 
ɫɭɲɤɢ 

ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

16 
50-60 

0,2 

Ɍɟɩɥɵɣ 25,5 0,3 

Ʌɚɛɨɪɚɬɨɪɢɹ 

ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

16 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.  

ɉɪɢ ɪɚɫɱɟɬɟ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɡɞɚɧɢɹ ɫɨɝɥɚɫɧɨ [4] 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 1.3 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɨɝɪɚɠɞɚɸɳɢɯ 
ɤɨɧɫɬɪɭɤɰɢɣ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɝɪɚɠɞɟɧɢɹ 

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

1 2 3 4 5 
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  
 

ɩɟɪɨɬɩɟɪɨɬȼ zttȽɋɈɉ .. )(                                                                                 (1.1) 

 
ɝɞɟ tB - ɪɚɫɱɟɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ, °ɋ; Ⱦɥɹ ɪɚɫɱɟɬɚ 
ɨɝɪɚɠɞɟɧɢɣ ɤɨɧɞɢɬɟɪɫɤɨɣ 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 1ɛ* [2] ɫɥɟɞɭɸɳɟɟ: 
ɧɚɪɭɠɧɵɯ ɫɬɟɧ - 2,8 
ɩɨɤɪɵɬɢɟ - 3,6 

ȼɵɱɢɫɥɹɟɦ ɬɪɟɛɭɟɦɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɢ Ro
Ɍɪ, (ɦ2°ɋ)/ȼɬ, 

ɢɫɯɨɞɹ ɢɡ ɫɚɧɢɬɚɪɧɵɯ ɢ ɤɨɦɮɨɪɬɧɵɯ ɭɫɥɨɜɢɣ, ɪɚɫɫɱɢɬɵɜɚɟɦɨɝɨ ɨɝɪɚɠɞɟɧɢɹ 
  

ɧ
ɜ

ɧɜɌɊ

t

ntt
R







)(
0                                                                                                               (1.2) 

 
ɝɞɟ tB – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (1.1); 

tɇ – ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ, °ɋ; 
n – ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɜ ɪɚɫɱɟɬɧɨɣ ɪɚɡɧɨɫɬɢ ɬɟɦɩɟɪɚɬɭɪ. 

ɉɪɢɧɢɦɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɥɨɠɟɧɢɹ ɤ ɧɚɪɭɠɧɨɦɭ ɜɨɡɞɭɯɭ, ɞɥɹ ɪɚɫɱɟɬɚ 
ɧɚɪɭɠɧɨɣ ɫɬɟɧɵ n=1; 

αɜ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɛɦɟɧɚ ɧɚ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɨɝɪɚɠɞɟɧɢɹ, 
ȼɬ/(ɦ2°ɋ). Ⱦɥɹ ɝɥɚɞɤɢɯ ɩɨɜɟɪɯɧɨɫɬɟɣ αɜ = 8,7 ȼɬ/(ɦ2°ɋ);  

∆ tɇ - ɧɨɪɦɢɪɭɟɦɵɣ ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɩɟɪɟɩɚɞ ɦɟɠɞɭ ɬɟɦɩɟɪɚɬɭɪɨɣ 
ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɨɝɪɚɠɞɟɧɢɹ ɢ ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ, °ɋ 
(ɫɨɝɥɚɫɧɨ [2], ɞɥɹ ɧɚɪɭɠɧɵɯ ɫɬɟɧ ∆ tɇ=4,5°ɋ, ɞɥɹ ɩɨɤɪɵɬɢɣ ∆ tɇ=4°ɋ). 

Ⱦɥɹ ɧɚɪɭɠɧɵɯ ɫɬɟɧ: 
 

43,1
5,47,8

1))40(16(
0 




ɌɊR (ɦ2°ɋ)/ȼɬ 

 
 
 
Ⱦɥɹ ɩɟɪɟɤɪɵɬɢɹ ɱɟɪɞɚɱɧɨɝɨ: 
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           45,1
47,8

9,0))40(16(
0 




ɌɊR (ɦ2°ɋ)/ȼɬ 

Ɂɚ ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɩɪɢɧɢɦɚɟɦ ɛɨɥɶɲɟɟ: 
Ro

Ɍɪ ɫɬɟɧɵ = 2,8 ɦ2 °ɋ/ȼɬ; 
Ro

Ɍɪ ɩɨɤɪɵɬɢɟ = 3,6 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

                                                                                                    (1.3) 

 
ɝɞɟ δ - ɬɨɥɳɢɧɚ ɫɥɨɹ, ɦ;  

λ - ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɫɥɨɹ, ȼɬ/ɦ0ɋ; 
ɜ - ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɨɝɪɚɠɞɚɸɳɢɯ 

ɤɨɧɫɬɪɭɤɰɢɣ;  
ɧ - ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ (ɞɥɹ ɡɢɦɧɢɯ ɭɫɥɨɜɢɣ) ɧɚɪɭɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ 

ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ȼɬ/(ɦ ɋ); 
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
                                                                                                        (1.4) 

 
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: 
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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), 

Ɋɚɫɱɟɬɵ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ 1.4. 
 
Ɍɚɛɥɢɰɚ 1.4 – Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɧɚɪɭɠɧɵɯ ɨɝɪɚɠɞɟɧɢɣ 
 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɝɪɚɠɞɟɧɢɹ 

δ, ɦ Ro, (ɦ2°ɋ)/ȼɬ Ʉ, ȼɬ/(ɦ2°ɋ) 

1 2 3 4 
ɇɚɪɭɠɧɚɹ ɫɬɟɧɚ 1,293 2,8 0,357 

ɉɟɪɟɤɪɵɬɢɟ 
ɩɨɞɜɚɥɶɧɨɟ 

0,22 3,2 0,31 

ɉɟɪɟɤɪɵɬɢɟ 
ɱɟɪɞɚɱɧɨɟ 

0,5 3,6 0,26 
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2 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. 
 

2.1 Ɋɚɫɱɟɬ ɩɨɫɬɭɩɥɟɧɢɣ ɬɟɩɥɚ ɜ ɩɨɦɟɳɟɧɢɹ 
 

2.1.1 Ɍɟɩɥɨɩɨɫɬɭɩɥɟɧɢɹ ɨɬ ɢɫɬɨɱɧɢɤɨɜ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɨɫɜɟɳɟɧɢɹ 
 

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

  
 ȼɬqFEQ ɨɫɜɨɫɜɨɫɜ                                                                               (2.1) 

 
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.  
Ɋɚɫɱɟɬɵ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ 2.1. 
Ɍɚɛɥɢɰɚ 2.1 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɨɦɟɳɟɧɢɣ ɢ ɢɫɬɨɱɧɢɤɨɜ ɨɫɜɟɳɟɧɢɹ 

№ 
ɩɨɦ. 

ɇɚɢɦɟɧɨɜɚɧɢɟ, ɧɚɡɧɚ-
ɱɟɧɢɟ ɩɨɦɟɳɟɧɢɹ 

Ɍɢɩ 
ɥɚɦɩɵ 

ɋɜɟɬ 
ɫɜɟɬɢɥɶɧɢɤɚ 

Ɇɟɫɬɨ 
ɪɚɫɩɨɥɨɠɟɧɢɹ 
ɫɜɟɬɢɥɶɧɢɤɚ 

F, ɦ2 
H, 
ɦ 

1 2 3 4 5 6 7 

27 
ɐɟɯ ɪɚɡɞɟɥɤɢ ɬɟɫɬɚ ɢ 

ɜɵɩɟɱɤɢ 
Ʌɸɦɢɧ. ɉɪɹɦɨɝɨ 

ɫɜɟɬɚ 
ȼ ɩɨɦɟɳɟɧɢɢ 34,4 3,3 

37 
Ɉɬɞɟɥɟɧɢɟ ɦɵɬɶɹ ɢ 

ɫɬɟɪɢɥɢɡɚɰɢɢ 
Ʌɸɦɢɧ. ɉɪɹɦɨɝɨ 

ɫɜɟɬɚ 
ȼ ɩɨɦɟɳɟɧɢɢ 28,94 3,3 

 
Ɍɨɝɞɚ ɤɨɥɢɱɟɫɬɜɨ ɬɟɩɥɚ, ɩɨɫɬɭɩɚɸɳɟɝɨ ɨɬ ɢɫɬɨɱɧɢɤɨɜ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ 

ɨɫɜɟɳɟɧɢɹ, ɫɨɫɬɚɜɢɬ: 
Ⱦɥɹ ɰɟɯɚ ɪɚɡɞɟɥɤɢ ɬɟɫɬɚ ɢ ɜɵɩɟɱɤɢ № 27: 4611067,04,34200Q1  ȼɬ; 
Ⱦɥɹ ɨɬɞɟɥɟɧɢɹ ɦɵɬɶɹ ɢ ɫɬɟɪɢɥɢɡɚɰɢɢ № 37: 3881067,094,28200Q2  ȼɬ; 
Ⱦɥɹ ɨɫɬɚɥɶɧɵɯ ɰɟɯɨɜ ɢ ɨɬɞɟɥɟɧɢɣ ɪɚɫɱɟɬ ɩɪɨɢɡɜɨɞɢɦ ɚɧɚɥɨɝɢɱɧɨ. 
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2.1.2 Ɍɟɩɥɨɩɨɫɬɭɩɥɟɧɢɹ ɨɬ ɫɨɥɧɟɱɧɨɣ ɪɚɞɢɚɰɢɢ ɱɟɪɟɡ ɫɜɟɬɨɜɵɟ 

ɩɪɨɟɦɵ 
 

Ʉɨɥɢɱɟɫɬɜɨ ɬɟɩɥɨɬɵ, ȼɬ, ɩɨɫɬɭɩɚɸɳɟɟ ɜ ɬɟɩɥɵɣ ɩɟɪɢɨɞ ɝɨɞɚ ɱɟɪɟɡ 
ɫɜɟɬɨɜɵɟ ɩɪɨɟɦɵ, 

 
                                                       (2.2) 

 
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;  

ɋЗ - ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɩɭɫɤɚɧɢɹ ɫɨɥɧɟɱɧɵɯ ɭɫɬɪɨɣɫɬɜ. Ⱦɥɹ ɨɤɨɧ ɛɟɡ 
ɫɨɥɧɰɟɡɚɳɢɬɧɵɯ ɭɫɬɪɨɣɫɬɜ 9,0ɋЗ . 

Ⱦɥɹ ɜɟɪɬɢɤɚɥɶɧɵɯ ɨɫɬɟɤɥɟɧɢɣ, ɱɚɫɬɢɱɧɨ ɢɥɢ ɩɨɥɧɨɫɬɶɸ ɨɛɥɭɱɚɟɦɵɯ 
ɩɪɹɦɨɣ ɫɨɥɧɟɱɧɨɣ ɪɚɞɢɚɰɢɟɣ, 

 
                                                                                 (2.3) 

 
Ⱦɥɹ ɜɟɪɬɢɤɚɥɶɧɵɯ ɨɫɬɟɤɥɟɧɢɣ, ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɬɟɧɢ,  

 
                                                                                 (2.4) 

 
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 [4] ɩɪɢɧɢɦɚɟɦ ɫɭɦɦɚɪɧɨɟ ɤɨɥɢɱɟɫɬɜɨ 
ɩɪɹɦɨɣ ɢ ɪɚɫɫɟɹɧɧɨɣ ɪɚɞɢɚɰɢɢ, ɩɨɫɬɭɩɚɸɳɢɯ ɱɟɪɟɡ ɜɟɪɬɢɤɚɥɶɧɨɟ ɨɫɬɟɤɥɟɧɢɟ 
ɫɜɟɬɨɜɵɯ ɩɪɨɟɦɨɜ, ɨɛɪɚɳɟɧɧɵɯ ɧɚ ɜɨɫɬɨɤ. Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɜɟɞɟɧɢɹ ɪɚɫɱɟɬɚ 
ɞɚɧɧɵɟ ɡɚɧɨɫɢɦ ɜ ɬɚɛɥɢɰɭ 2.2. 

 
 
 
 
 
 
 
 
 
 
 

 

;)( ɋЗOOO FqFqQ 

21)( KKqqq ȼɊȼɉ 

,21 KKqq ȼɊ 
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Ɍɚɛɥɢɰɚ 2.2 - Ɍɟɩɥɨɩɨɫɬɭɩɥɟɧɢɹ ɨɬ ɩɪɹɦɨɣ ɢ ɪɚɫɫɟɹɧɧɨɣ ɫɨɥɧɟɱɧɨɣ     
ɪɚɞɢɚɰɢɢ ɱɟɪɟɡ ɜɟɪɬɢɤɚɥɶɧɵɟ ɫɜɟɬɨɜɵɟ ɩɪɨɟɦɵ 

ɑɚɫɵ ɫɭɬɨɤ 
Ʉɨɥɢɱɟɫɬɜɨ ɬɟɩɥɨɬɵ, ɩɨɫɬɭɩɚɸɳɟɟ ɱɟɪɟɡ ɜɟɪɬɢɤɚɥɶɧɵɟ 

ɨɫɬɟɤɥɟɧɢɹ, ȼɬ/ɦ2 
Ɉɛɪɚɳɟɧɧɨɟ ɧɚ ȼɨɫɬɨɤ. 

1 2 
4-5 12 
5-6 35 
6-7 58 
7-8 96 
8-9 213 
9-10 333 
10-11 438 
11-12 490 

 
ɂɡ ɬɚɛɥɢɰɵ 2.2  ɜɢɞɧɨ, ɱɬɨ ɩɟɪɢɨɞ ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɫɬɭɩɥɟɧɢɣ ɬɟɩɥɨɬɵ ɜ 

ɩɨɦɟɳɟɧɢɟ ɧɚɛɥɸɞɚɟɬɫɹ ɫ 11ɞɨ 12 ɱɚɫɨɜ. 
Ʉɨɥɢɱɟɫɬɜɨ ɬɟɩɥɨɬɵ ɜ ɩɟɪɢɨɞ ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɫɬɭɩɥɟɧɢɣ ɜ ɩɨɦɟɳɟɧɢɟ 

ɨɩɪɟɞɟɥɹɟɦ: 
 ɐɟɯ ɪɚɡɞɟɥɤɢ ɬɟɫɬɚ ɢ ɜɵɩɟɱɤɢ 
 

25729,047,29,06,0490Qɨ   ȼɬ 
 
Ⱦɥɹ ɨɫɬɚɥɶɧɵɯ ɰɟɯɨɜ ɢ ɨɬɞɟɥɟɧɢɣ ɪɚɫɱɟɬ ɩɪɨɢɡɜɨɞɢɦ ɚɧɚɥɨɝɢɱɧɨ. 

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

ɱɟɪɟɡ ɝɨɪɢɡɨɧɬɚɥɶɧɨɟ ɩɨɤɪɵɬɢɟ 
 

 FAqQ qɩ  0 ,                                                                                      (2.5) 

 
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
 ,                                                                                       (2.6) 

 
ɝɞɟ R0-ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɩɨɤɪɵɬɢɹ, ɦ2*°ɋ/ȼɬ, ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ 
3,6 ɦ2°ɋ/ȼɬ. 

tɧɭɫɥ- ɭɫɥɨɜɧɚɹ ɫɪɟɞɧɟɫɭɬɨɱɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ , °ɋ. 
tɜ’- ɜɧɭɬɪɟɧɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɞ ɩɟɪɟɤɪɵɬɢɟɦ ɫ ɭɱɟɬɨɦ ɝɪɚɞɢɟɧɬɚ 

ɬɟɦɩɟɪɚɬɭɪ, °ɋ. 
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ɧ

ɫɪ
ɧ

ɭɫɥ
ɧ

I
tt


 *

 ,                                                                                              (2.7) 

 
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    ,                                                                                         (2.8) 
 

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

ɜɜq АА   ,                                                                                                    (2.9) 

 
ɝɞɟ ɜ- ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɟɪɟɞɚɱɢ ɨɬ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɤɪɵɬɢɹ, 
ȼɬ/ɦ2*0ɋ.  

Аɜ - ɚɦɩɥɢɬɭɞɚ ɤɨɥɟɛɚɧɢɣ ɬɟɦɩɟɪɚɬɭɪ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɤɪɵɬɢɹ, 
0ɋ. 
 



ɪɚɫч
ɧt

ɜ
АА  ,                                                                                                 (2.10) 

 
ɝɞɟ Ⱥtɧ

ɪɚɫɱ - ɪɚɫɱɟɬɧɚɹ ɚɦɩɥɢɬɭɞɚ ɫɭɬɨɱɧɵɯ ɤɨɥɟɛɚɧɢɣ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɪɭɠɧɨɝɨ 
ɜɨɡɞɭɯɚ , 0ɋ. 

Ȗ -ɜɟɥɢɱɢɧɚ ɡɚɬɭɯɚɧɢɹ ɪɚɫɱɟɬɧɨɣ ɚɦɩɥɢɬɭɞɵ, .7,8 0R  
 
2.1.4 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 ɩчɟɥ  ,                                                                                                   (2.11) 
 

ɝɞɟ ɩq - ɩɨɥɧɨɟ  ɬɟɩɥɨɜɵɞɟɥɟɧɢɟ ɨɞɧɢɦ ɱɟɥɨɜɟɤɨɦ, ȼɬ;  
n - ɤɨɥɢɱɟɫɬɜɨ ɱɟɥɨɜɟɤ ɜ ɩɨɦɟɳɟɧɢɢ, ɞɥɹ ɰɟɯɚ ɪɚɡɞɟɥɤɢ ɬɟɫɬɚ ɢ ɜɵɩɟɱɤɢ - n 

= 20 ɱɟɥ, ɞɥɹ ɨɬɞɟɥɟɧɢɹ ɦɵɬɶɹ ɢ ɫɬɟɪɢɥɢɡɚɰɢɢ -10 ɱɟɥ.; 
Ʉɨɥɢɱɟɫɬɜɨ ɜɥɚɝɢ W(ɤɝ/ɱ), ɜɵɞɟɥɹɟɦɨɣ ɥɸɞɶɦɢ, ɡɚɜɢɫɢɬ ɨɬ ɧɨɪɦɵ 

ɜɥɚɝɨɜɵɞɟɥɟɧɢɣ ɨɞɧɢɦ ɱɟɥɨɜɟɤɨɦ Wi (ɝ/ɱ). 
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nWW i                                                                                                        (2.12) 
 

ɉɨɫɬɭɩɥɟɧɢɹ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ ɨɬ ɥɸɞɟɣ (ɨɞɢɧɚɤɨɜɨ ɞɥɹ ɬɟɩɥɨɝɨ ɢ 
ɯɨɥɨɞɧɨɝɨ ɩɟɪɢɨɞɨɜ), ɝ/ɱɚɫ 
 

nɆɆ i                                                                                                       (2.13) 
 

ɝɞɟ iɆ - ɤɨɥɢɱɟɫɬɜɨ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ, ɜɵɞɟɥɹɟɦɨɝɨ ɨɞɧɢɦ ɱɟɥɨɜɟɤɨɦ.    
  Ɉɬɞɟɥɟɧɢɟ ɦɵɬɶɹ ɢ ɫɬɟɪɢɥɢɡɚɰɢɢ:  
ɏɨɥɨɞɧɵɣ ɢ ɩɟɪɟɯɨɞɧɵɣ ɩɟɪɢɨɞ ɩɪɢ tȼ=16°ɋ 
 

1156106,115 яɜɧ
чɟɥQ ȼɬ 

 
1558108,155 ɩɨɥ

чɟɥQ ȼɬ 
 

5901059 W  ɝ/ɱ 
 

4001040 Ɇ   ɝ/ɱ 
 
Ɍɟɩɥɵɣ ɩɟɪɢɨɞ ɩɪɢ tȼ=25,5°ɋ  
 

6401064 яɜɧ
чɟɥQ ȼɬ 

 
145010145 ɩɨɥ

чɟɥQ ȼɬ 
 

115010115 W  ɝ/ɱ 
 

4001040 Ɇ   ɝ/ɱ 
    

  ɐɟɯ ɪɚɡɞɟɥɤɢ ɬɟɫɬɚ ɢ ɜɵɩɟɱɤɢ:   
 ɏɨɥɨɞɧɵɣ ɢ ɩɟɪɟɯɨɞɧɵɣ ɩɟɪɢɨɞ ɩɪɢ tȼ=5°ɋ 
                                                  

344020172 яɜɧ
чɟɥQ ȼɬ 

 
570020285 ɩɨɥ

чɟɥQ ȼɬ 
 

15002075 W  ɝ/ɱ 
 

12602063 Ɇ  ɝ/ɱ 
 
Ɍɟɩɥɵɣ ɩɟɪɢɨɞ ɩɪɢ tȼ=25,5°ɋ  

14002070 яɜɧ
чɟɥQ ȼɬ 
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394020197 ɩɨɥ
чɟɥQ ȼɬ 

 
370020185 W  ɝ/ɱ 

 
12602063 Ɇ  ɝ/ɱ 

 
Ⱦɥɹ ɨɫɬɚɥɶɧɵɯ ɰɟɯɨɜ ɢ ɨɬɞɟɥɟɧɢɣ ɪɚɫɱɟɬ ɩɪɨɢɡɜɨɞɢɦ ɚɧɚɥɨɝɢɱɧɨ. 

 
2.1.5 Ɍɟɩɥɨɩɨɫɬɭɩɥɟɧɢɹ ɨɬ ɧɚɝɪɟɬɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
ɉɨɫɬɭɩɥɟɧɢɟ ɬɟɩɥɚ ɨɬ ɧɚɝɪɟɬɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ: 
 

... ɨɦɨɞɧɡɚɝɪɌ kkkNQ  ȼɬ,                                                                             (2.14) 

 
ɝɞɟ N  -  ɦɨɳɧɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɤȼɬ; 
      ɡɚɝɪk  - ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɝɪɭɡɤɢ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɢɧɢɦɚɟɦ ɞɥɹ 
ɷɥɟɤɬɪɨɩɥɢɬ – 0,65, ɞɥɹ ɷɥɟɤɬɪɨɫɤɨɜɨɪɨɞɨɤ, ɠɚɪɨɱɧɵɯ ɲɤɚɮɨɜ– 0,5, ɞɥɹ 
ɩɪɨɱɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ– 0,3; 
      ɨɞɧk  - ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɜɪɟɦɟɧɧɨɫɬɢ ɪɚɛɨɬɵ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, 
ɜ ɤɨɧɞɢɬɟɪɫɤɢɯ – 0,8; 
      ..ɨɦk  - ɤɨɷɮɮɢɰɢɟɧɬ ɦɟɫɬɧɵɯ ɨɬɫɨɫɨɜ - 0,3 
      ɐɟɯ ɪɚɡɞɟɥɤɢ ɬɟɫɬɚ ɢ ɜɵɩɟɱɤɢ: 
 

      167763,08,05,07,2323,08,05,04,1523,08,05,04,154 ЭɅQ  ȼɬ 
 

Ɉɬɞɟɥɟɧɢɟ ɦɵɬɶɹ ɢ ɫɬɟɪɢɥɢɡɚɰɢɢ(ɩɚɪɵ ɜɨɞɵ): 
 

  1083,08,03,05,1 ЭɅQ  ȼɬ 
 
Ⱦɥɹ ɨɫɬɚɥɶɧɵɯ ɰɟɯɨɜ ɢ ɨɬɞɟɥɟɧɢɣ ɪɚɫɱɟɬ ɩɪɨɢɡɜɨɞɢɦ ɚɧɚɥɨɝɢɱɧɨ. 
 
2.1.6 Ȼɚɥɚɧɫ  ɩɨɦɟɳɟɧɢɣ ɩɨ ɜɪɟɞɧɨɫɬɹɦ 

 
Ɋɚɫɱɟɬ ɩɨɫɬɭɩɥɟɧɢɹ ɬɟɩɥɨɬɵ, ɜɥɚɝɢ ɢ ɝɚɡɨɜ ɜ ɩɨɦɟɳɟɧɢɟ ɡɚɜɟɪɲɚɟɬɫɹ 

ɫɨɫɬɚɜɥɟɧɢɟɦ ɫɜɨɞɧɨɣ ɬɚɛɥɢɰɵ 3.3  ɜɵɞɟɥɟɧɢɹ ɬɟɩɥɨɬɵ Qɩɨɥ
ɢɡɛ., Qɹɜɧ

ɢɡɛ., ɜɥɚɝɢ 
W, ɝɚɡɨɜ Ɇ ɞɥɹ ɬɪɟɯ ɩɟɪɢɨɞɨɜ ɝɨɞɚ. 

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

 
                                         (2.15) 

 
;ɨɫɜчɟɥɢɡɛ QQQ 
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Ⱦɥɹ ɬɟɩɥɨɝɨ ɩɟɪɢɨɞɚ ɫɥɟɞɭɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɭɱɢɬɵɜɚɬɶ 

ɬɟɩɥɨɩɨɫɬɭɩɥɟɧɢɹ ɨɬ ɫɨɥɧɟɱɧɨɣ ɪɚɞɢɚɰɢɢ (ɱɟɪɟɡ ɨɫɬɟɤɥɟɧɢɟ ɢ ɱɟɪɟɡ ɩɨɤɪɵɬɢɹ) 
 

;ɩɨɨɫɜчɟɥɢɡɛ QQQQQ                                                                                 (2.16) 
 

Ɋɚɫɱɟɬ ɬɟɩɥɨɩɨɫɬɭɩɥɟɧɢɣ, ɜɥɚɝɨɩɨɫɬɭɩɥɟɧɢɣ ɢ ɝɚɡɨɩɨɫɬɭɩɥɟɧɢɣ ɫɜɨɞɢɦ ɜ 
ɬɚɛɥɢɰɭ 2.3. 

 
Ɍɚɛɥɢɰɚ 2.3 - ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɜɪɟɞɧɵɯ ɜɵɞɟɥɟɧɢɣ ɜ ɩɨɦɟɳɟɧɢɹɯ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɩɨɦɟɳɟɧɢɹ 
ɉɟɪɢɨɞ ɝɨɞɚ tȼ, ◦ɋ Qɩɨɥ

ɢɡɛ., ȼɬ Qɹɜɧ
ɢɡɛ., ȼɬ W, ɝ/ɱ Ɇ, ɝ/ɱ 

1 2 3 4 5 6 7 

Ɉɬɞɟɥɟɧɢɟ 
ɦɵɬɶɹ ɢ 
ɫɬɟɪɢɥɢɡɚɰɢɢ 

Ɍɟɩɥɵɣ 25,5 2054 1652 1150 400 

ɏɨɥɨɞɧɵɣ 16 1946 1136 590 400 

ɐɟɯ ɪɚɡɞɟɥɤɢ 
ɬɟɫɬɚ ɢ 
ɜɵɩɟɱɤɢ 

Ɍɟɩɥɵɣ 27 23749 21209 3700 1260 

ɏɨɥɨɞɧɵɣ 16 22937 20677 1500 1260 
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2.2 Ɋɚɫɱɟɬ ɜɨɡɞɭɯɨɨɛɦɟɧɨɜ 
 

2.2.1 Ɋɚɫɱɟɬ ɦɟɫɬɧɵɯ ɨɬɫɨɫɨɜ 
 

Ɋɚɫɱɟɬ ɩɪɨɜɨɞɢɬɫɹ: 
 
- Ⱦɥɹ ɰɟɯɚ ɪɚɡɞɟɥɤɢ ɬɟɫɬɚ ɢ ɜɵɩɟɱɤɢ. 
 
Ⱦɥɹ ɪɚɫɱɟɬɚ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɦɟɫɬɧɵɯ ɨɬɫɨɫɨɜ ɭɬɨɱɧɹɟɬɫɹ 

ɨɛɨɪɭɞɨɜɚɧɢɟ, ɫɧɚɛɠɚɟɦɨɟ ɦɟɫɬɧɵɦɢ ɨɬɫɨɫɚɦɢ ɢ ɢɯ ɬɢɩ. ɉɟɪɟɞ ɪɚɫɱɟɬɨɦ 
ɧɟɨɛɯɨɞɢɦɨ ɧɚɦɟɬɢɬɶ ɤɨɧɫɬɪɭɤɰɢɸ ɢ ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɦɟɫɬɧɨɝɨ ɨɬɫɨɫɚ. 
Ʉɨɥɢɱɟɫɬɜɨ ɭɞɚɥɹɟɦɨɝɨ ɜɨɡɞɭɯɚ, ɦ3/ɱ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 

 
L= 3600 V,                                                                                                 (2.17) 
 

ɝɞɟ V- ɫɤɨɪɨɫɬɶ ɜɨɡɞɭɯɚ ɜ ɨɬɤɪɵɬɨɦ ɩɪɨɟɦɟ ɦɟɫɬɧɨɝɨ ɨɬɫɨɫɚ, ɦ/ɫ; 
      F- ɪɚɫɱɟɬɧɚɹ ɩɥɨɳɚɞɶ ɦɟɫɬɧɨɝɨ ɨɬɫɨɫɚ, ɦ2. 
 
1)  ɒɤɚɮ ɩɟɤɚɪɫɤɢɣ №6 (N=15,4ɤȼɬ) 
Ɂɚɩɪɨɟɤɬɢɪɭɟɦ ɡɨɧɬ ɧɚɞ ɡɚɝɪɭɡɨɱɧɵɦ ɨɬɜɟɪɫɬɢɟɦ ɩɟɤɚɪɫɤɨɝɨ ɲɤɚɮɚ.  

Ɋɚɡɦ.=10(600×400),ɦɦ                                         
L=600, ɦ3/ɱ 

Ɍɚɤ ɤɚɤ ɜ ɩɨɦɟɳɟɧɢɢ ɭɫɬɚɧɨɜɥɟɧɨ 4 ɬɚɤɢɯ ɡɨɧɬɚ ɬɨ Lɨɛɳ=2400, ɦ3/ɱ 
 
2)  ɒɤɚɮ ɩɟɤɚɪɫɤɢɣ №4 (N=15,4ɤȼɬ) 
Ɂɚɩɪɨɟɤɬɢɪɭɟɦ ɡɨɧɬ ɧɚɞ ɡɚɝɪɭɡɨɱɧɵɦ ɨɬɜɟɪɫɬɢɟɦ ɩɟɤɚɪɫɤɨɝɨ ɲɤɚɮɚ.  

Ɋɚɡɦ.=10(600×400),ɦɦ                                         
L=600, ɦ3/ɱ 

Ɍɚɤ ɤɚɤ ɜ ɩɨɦɟɳɟɧɢɢ ɭɫɬɚɧɨɜɥɟɧɨ 2 ɬɚɤɢɯ ɡɨɧɬɚ ɬɨ Lɨɛɳ=1200, ɦ3/ɱ 
 
3)  ɒɤɚɮ ɩɟɤɚɪɫɤɢɣ №1 (N=23,7ɤȼɬ) 
Ɂɚɩɪɨɟɤɬɢɪɭɟɦ ɡɨɧɬ ɧɚɞ ɡɚɝɪɭɡɨɱɧɵɦ ɨɬɜɟɪɫɬɢɟɦ ɩɟɤɚɪɫɤɨɝɨ ɲɤɚɮɚ.  

Ɋɚɡɦ.=16(600×400),ɦɦ                                         
L=600, ɦ3/ɱ 
Ɍɚɤ ɤɚɤ ɜ ɩɨɦɟɳɟɧɢɢ ɭɫɬɚɧɨɜɥɟɧɨ 2 ɬɚɤɢɯ ɡɨɧɬɚ ɬɨ Lɨɛɳ=1200, ɦ3/ɱ 

 
Ɉɛɳɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɦɟɫɬɧɵɯ ɨɬɫɨɫɨɜ Lɨɬɫɨɫɨɜ= 4800 ɦ3/ɱ. 

 
- Ⱦɥɹ ɨɬɞɟɥɟɧɢɹ ɦɵɬɶɹ ɢ ɫɬɟɪɢɥɢɡɚɰɢɢ 

 
4)  ɋɬɟɪɢɥɢɡɚɬɨɪ  №68(N=1,5 ɤȼɬ) 
Ɂɚɩɪɨɟɤɬɢɪɭɟɦ ɡɨɧɬ ɧɚɞ ɡɚɝɪɭɡɨɱɧɵɦ ɨɬɜɟɪɫɬɢɟɦ ɫɬɟɪɢɥɢɡɚɬɨɪɚ.  

Ɋɚɡɦ.=508×424×305ɦɦ                                         
L=1200, ɦ3/ɱ 
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2.2.2 Ɋɚɫɱɟɬ ɜɨɡɞɭɯɨɨɛɦɟɧɨɜ ɜ ɩɨɦɟɳɟɧɢɹɯ 

 
- Ɋɚɫɱɟɬ ɩɪɨɜɨɞɢɬɫɹ ɞɥɹ ɰɟɯɚ ɪɚɡɞɟɥɤɢ ɬɟɫɬɚ ɢ ɜɵɩɟɱɤɢ. 
 
Ɋɚɫɱɟɬ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɢɡɛɵɬɤɚɦ ɬɟɩɥɚ ɜ ɯɨɥɨɞɧɵɣ, ɬɟɩɥɵɣ ɢ 

ɩɟɪɟɯɨɞɧɵɣ ɩɟɪɢɨɞ ɝɨɞɚ.  
 ȼ ɬɟɩɥɵɣ ɩɟɪɢɨɞ ɝɨɞɚ ɜ ɩɨɦɟɳɟɧɢɢ ɟɫɬɶ ɬɟɩɥɨɢɡɛɵɬɤɢ  Qɢɡɛ=23749 ȼɬ, 

ɨɛɳɟɨɛɦɟɧɧɚɹ ɩɪɢɬɨɱɧɚɹ ɜɟɧɬɢɥɹɰɢɹ ɞɨɥɠɧɚ ɤɨɦɩɟɧɫɢɪɨɜɚɬɶ ɢɡɛɵɬɤɢ ɬɟɩɥɚ. 
tɪɡ=27 oC 
ȼ ɬɟɩɥɵɣ ɩɟɪɢɨɞ ɝɨɞɚ ɬɟɦɩɟɪɚɬɭɪɚ ɩɪɢɬɨɱɧɨɝɨ ɜɨɡɞɭɯɚ ɪɚɜɧɹɟɬɫɹ 

ɬɟɦɩɟɪɚɬɭɪɟ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ tɩɪ=22,5ɨɋ 
Ɍɟɦɩɟɪɚɬɭɪɚ ɭɞɚɥɹɟɦɨɝɨ ɜɨɡɞɭɯɚ ɢɡ ɩɨɦɟɳɟɧɢɹ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

)tt(Ktt ɩɪɪɡɩɪɍȾ   ɨɋ ,                                                                           (2.18) 

 
ɝɞɟ Ʉ– ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɞɥɹ ɬɟɪɦɢɱɟɫɤɨɝɨ ɰɟɯɚ 1,9 

 
7,29)5,2227(6,15,22 ɍȾt °ɋ 

 
ȼɵɱɢɫɥɹɟɦ ɤɨɥɢɱɟɫɬɜɨ ɜɨɡɞɭɯɚ ɞɥɹ ɨɛɳɟ ɨɛɦɟɧɧɨɣ ɩɪɢɬɨɱɧɨɣ 

ɜɟɧɬɢɥɹɰɢɢ 
 

;
)(

)(278,0

ɉɊɍȾ

ɉɊɊЗɆɈɢɡɛɩɪ
Ɉɛщ ttɫ

ttGQ
G




                                                             (2.19) 

 

ɩɪ
ɈɛщG

)5,227,29(278,0

)5,2227(278,0480023749




= 9872 ɤɝ/ɱ 

 
ȼ ɯɨɥɨɞɧɵɣ ɩɟɪɢɨɞ ɝɨɞɚ ɜ ɩɨɦɟɳɟɧɢɢ ɟɫɬɶ ɬɟɩɥɨɢɡɛɵɬɤɢ  Qɢɡɛ=22937,ȼɬ 
Ɍɟɦɩɟɪɚɬɭɪɚ ɩɪɢɬɨɱɧɨɝɨ ɜɨɡɞɭɯɚ ɜ ɯɨɥɨɞɧɵɣ ɩɟɪɢɨɞ ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ 

ɧɚ 4-6ºɋ ɧɢɠɟ, ɱɟɦ ɬɟɦɩɟɪɚɬɭɪɚ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ, ɫɨɝɥɚɫɧɨ [4]. 
Ɍɟɦɩɟɪɚɬɭɪɚ ɩɪɢɬɨɱɧɨɝɨ ɜɨɡɞɭɯɚ: tɉɊ=12 ɨɋ ɞɥɹ ɯɨɥɨɞɧɨɝɨ ɢ ɩɟɪɟɯɨɞɧɨɝɨ 

ɩɟɪɢɨɞɚ. 
 

)tt(Ktt ɩɪɪɡɩɪɍȾ   ɨɋ ;                                                                                        (2.20) 

 
4,18)1216(6,112 ɍȾt °ɋ 

 

;
)(

)(278,0

ɉɊɍȾ

ɉɊɊЗɆɈɢɡɛɩɪ
Ɉɛщ ttɫ

ttGQ
G




                                                             (2.21) 
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\ 

ɩɪ
ɈɛщG 8892

)124,18(278,0

)1216(278,0480022937





  ɤɝ/ɱ 

 
ȼɵɬɹɠɧɚɹ ɜɟɧɬɢɥɹɰɢɹ ɞɥɹ ɬɟɩɥɨɝɨ ɩɟɪɢɨɞɚ ɝɨɞɚ: 
 
Gɜɵɬ= Gɩɪ-Gɦɨ ;                                                                                                                                               (2.22) 

 
Gɜɵɬ= 9872– 4800=5072,ɤɝ/ɱ. 
 

ȼɵɬɹɠɧɚɹ ɜɟɧɬɢɥɹɰɢɹ ɞɥɹ ɬɯɨɥɨɞɧɨɝɨ ɩɟɪɢɨɞɚ ɝɨɞɚ: 
 
Gɜɵɬ= 8892– 4800=4092,ɤɝ/ɱ. 
 
- Ⱦɥɹ ɨɬɞɟɥɟɧɢɹ ɦɵɬɶɹ ɢ ɫɬɟɪɢɥɢɡɚɰɢɢ 
 
ȼ ɬɟɩɥɵɣ ɩɟɪɢɨɞ ɝɨɞɚ ɜ ɩɨɦɟɳɟɧɢɢ ɟɫɬɶ ɬɟɩɥɨɢɡɛɵɬɤɢ  Qɢɡɛ=2054 ȼɬ, 

ɨɛɳɟɨɛɦɟɧɧɚɹ ɩɪɢɬɨɱɧɚɹ ɜɟɧɬɢɥɹɰɢɹ ɞɨɥɠɧɚ ɤɨɦɩɟɧɫɢɪɨɜɚɬɶ ɢɡɛɵɬɤɢ ɬɟɩɥɚ. 
tɪɡ=25,5 oC 
ȼ ɬɟɩɥɵɣ ɩɟɪɢɨɞ ɝɨɞɚ ɬɟɦɩɟɪɚɬɭɪɚ ɩɪɢɬɨɱɧɨɝɨ ɜɨɡɞɭɯɚ ɪɚɜɧɹɟɬɫɹ 

ɬɟɦɩɟɪɚɬɭɪɟ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ tɩɪ=22,5ɨɋ 
Ɍɟɦɩɟɪɚɬɭɪɚ ɭɞɚɥɹɟɦɨɝɨ ɜɨɡɞɭɯɚ ɢɡ ɩɨɦɟɳɟɧɢɹ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

)tt(Ktt ɩɪɪɡɩɪɍȾ   ɨɋ ;                                                                           (2.23) 

 
ɝɞɟ Ʉ– ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɞɥɹ ɬɟɪɦɢɱɟɫɤɨɝɨ ɰɟɯɚ 1,9 
 

3,27)5,225,25(6,15,22 ɍȾt °ɋ 

 
 
ȼɵɱɢɫɥɹɟɦ ɤɨɥɢɱɟɫɬɜɨ ɜɨɡɞɭɯɚ ɞɥɹ ɨɛɳɟ ɨɛɦɟɧɧɨɣ ɩɪɢɬɨɱɧɨɣ 

ɜɟɧɬɢɥɹɰɢɢ 
 

;
)(

)(278,0

ɉɊɍȾ

ɉɊɊЗɆɈɢɡɛɩɪ
Ɉɛщ ttɫ

ttGQ
G




                                                             (2.24) 

 

ɩɪ
ɈɛщG

)5,223,27(278,0

)5,225,25(278,012002054




=790 ɤɝ/ɱ 

 
ȼ ɯɨɥɨɞɧɵɣ ɩɟɪɢɨɞ ɝɨɞɚ ɜ ɩɨɦɟɳɟɧɢɢ ɟɫɬɶ ɬɟɩɥɨɢɡɛɵɬɤɢ  Qɢɡɛ=1946,ȼɬ 
Ɍɟɦɩɟɪɚɬɭɪɚ ɩɪɢɬɨɱɧɨɝɨ ɜɨɡɞɭɯɚ ɜ ɯɨɥɨɞɧɵɣ ɩɟɪɢɨɞ ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ 

ɧɚ 4-6ºɋ ɧɢɠɟ, ɱɟɦ ɬɟɦɩɟɪɚɬɭɪɚ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ, ɫɨɝɥɚɫɧɨ [4].  
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Ɍɟɦɩɟɪɚɬɭɪɚ ɩɪɢɬɨɱɧɨɝɨ ɜɨɡɞɭɯɚ: tɉɊ=12 ɨɋ ɞɥɹ ɯɨɥɨɞɧɨɝɨ ɢ ɩɟɪɟɯɨɞɧɨɝɨ 

ɩɟɪɢɨɞɚ. 
 

)tt(Ktt ɩɪɪɡɩɪɍȾ   ɨɋ ;                                                                           (2.25) 

 
4,18)1216(6,112 ɍȾt °ɋ 

 

;
)(

)(278,0

ɉɊɍȾ

ɉɊɊЗɆɈɢɡɛɩɪ
Ɉɛщ ttɫ

ttGQ
G




                                                             (2.26) 

 
ɩɪ

ɈɛщG 344
)124,18(278,0

)1216(278,012001946





  ɤɝ/ɱ 

 
ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɤɨɥɢɱɟɫɬɜɨ ɜɨɡɞɭɯɚ ɩɨɞɚɜɚɟɦɨɟ ɜ ɩɨɦɟɳɟɧɢɟ ɧɢɱɬɨɠɧɨ 

ɦɚɥɨ, ɬɨ ɨɛɳɟɨɛɦɟɧɧɨɣ ɩɪɢɬɨɱɧɨɣ ɜɟɧɬɢɥɹɰɢɟɣ ɦɨɠɧɨ ɩɪɟɧɟɛɪɟɱɶ. 
 
ȼɵɬɹɠɧɚɹ ɜɟɧɬɢɥɹɰɢɹ ɞɥɹ ɬɟɩɥɨɝɨ ɩɟɪɢɨɞɚ ɝɨɞɚ: 
 
Gɜɵɬ= Gɩɪ-Gɦɨ;                                                                                             (2.27) 
 
Gɜɵɬ= 790– 1200=-410,ɤɝ/ɱ. 
 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɵɬɹɠɧɚɹ ɨɛɳɟɨɛɦɟɧɧɚɹ ɜɟɧɬɢɥɹɰɢɹ ɧɟ ɧɭɠɧɚ. 

 
ȼɵɬɹɠɧɚɹ ɜɟɧɬɢɥɹɰɢɹ ɞɥɹ ɯɨɥɨɞɧɨɝɨ ɩɟɪɢɨɞɚ ɝɨɞɚ: 
 
Gɜɵɬ= 344– 1200=-856,ɤɝ/ɱ. 
 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɵɬɹɠɧɚɹ ɨɛɳɟɨɛɦɟɧɧɚɹ ɜɟɧɬɢɥɹɰɢɹ ɧɟ ɧɭɠɧɚ. 
 
Ɋɚɫɱɟɬ ɡɚɜɟɪɲɚɟɬɫɹ ɫɨɫɬɚɜɥɟɧɢɟɦ ɬɚɛɥɢɰɵ ɜɨɡɞɭɲɧɨɝɨ ɛɚɥɚɧɫɚ. 
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Ɍɚɛɥɢɰɚ 2.4 - ȼɨɡɞɭɲɧɵɣ ɛɚɥɚɧɫ 

ɉɨɦɟɳɟɧɢɟ ɉɪɢɬɨɱɧɚɹ ɜɟɧɬɢɥɹɰɢɹ ȼɵɬɹɠɧɚɹ ɜɟɧɬɢɥɹɰɢɹ 

ɧɚɢɦɟɧɨ
ɜɚɧɢɟ 

ɨɛɴё
ɦ, 
ɦ3 

ɦɟɯɚɧɢɱɟ
ɫɤɚɹ, 

G,ɤɝ/ɱ 
L,ɦ3/ɱ 

ɟɫɬɟɫɬ
ɜɟɧɧɚɹ 

ɜɫɟɝɨ 
ɤɪɚɬ
ɧɨɫɬ

ɶ 

ɦɟɯɚɧɢɱɟ
ɫɤɚɹ, 

G,ɤɝ/ɱ 
L,ɦ3/ɱ 

ɟɫɬɟɫɬɜ
ɟɧɧɚɹ 

ɜɫɟɝɨ 
ɤɪɚɬ
ɧɨɫɬ

ɶ 

1 2 3 4 5 6 7 8 9 10 

Ɍёɩɥɵɣ ɩɟɪɢɨɞ ɝɨɞɚ 
ɐɟɯ 
ɪɚɡɞɟɥɤɢ 
ɬɟɫɬɚ ɢ 
ɜɵɩɟɱɤɢ 

113 

9872 - 9872 

- 

5072 - 5072 

- 
8296 - 8296 4335 - 4335 

ɏɨɥɨɞɧɵɣ ɩɟɪɢɨɞ ɝɨɞɚ 
ɐɟɯ 
ɪɚɡɞɟɥɤɢ 
ɬɟɫɬɚ ɢ 
ɜɵɩɟɱɤɢ 

113 

8892 - 8892 

- 

4092 - 4092 

- 
7171 - 7171 3382 - 3382 

 
 
2.2.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɜɨɡɞɭɯɨɨɛɦɟɧɨɜ ɩɨ ɧɨɪɦɚɬɢɜɧɵɦ ɤɪɚɬɧɨɫɬɹɦ 

 
Ⱦɥɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɣ ɜɨɡɞɭɯɨɨɛɦɟɧɵ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ 

ɧɨɪɦɚɬɢɜɧɵɦ ɤɪɚɬɧɨɫɬɹɦ, ɤɨɬɨɪɵɟ ɩɪɢɜɟɞɟɧɵ ɜ [4]. 
ȼ ɩɨɦɟɳɟɧɢɹɯ, ɞɥɹ ɤɨɬɨɪɵɯ ɞɚɧɵ ɤɪɚɬɧɨɫɬɢ ɩɨ ɩɪɢɬɨɤɭ ɢ ɜɵɬɹɠɤɟ, 

ɜɨɡɞɭɯɨɨɛɦɟɧɵ, ɦ3/ɱ, ɨɩɪɟɞɟɥɹɸɬɫɹ  
 

kVL  ,                                                                                                         (2.28) 
 

ɝɞɟ k – ɧɨɪɦɢɪɭɟɦɚɹ ɤɪɚɬɧɨɫɬɶ ɜɨɡɞɭɯɨɨɛɦɟɧɚ;  
V – ɨɛɴɟɦ ɩɨɦɟɳɟɧɢɹ, ɦ3. 
Ɂɧɚɱɟɧɢɹ ɧɨɪɦɢɪɭɟɦɨɣ ɤɪɚɬɧɨɫɬɢ ɢ ɜɨɡɞɭɯɨɨɛɦɟɧɵ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.5. 
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Ɍɚɛɥɢɰɚ 2.5 - ɇɨɪɦɢɪɭɟɦɵɟ ɤɪɚɬɧɨɫɬɢ ɢ ɜɨɡɞɭɯɨɨɛɦɟɧ ɜ ɩɨɦɟɳɟɧɢɹɯ 
 

№ 
ɩɨɦɟ
ɳɟɧɢ

ɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɦɟɳɟɧɢɹ 

Ɉɛɴɟɦ 
ɩɨɦɟɳ
ɟɧɢɹ, 

ɦ3 

Ʉɪɚɬɧɨɫɬɶ 
ȼɨɡɞɭɯɨɨɛɦɟɧ, 

ɦ3/ɱ ɉɪɢɦɟɱ
ɚɧɢɟ ɩɪɢɬɨɤ 

ɜɵɬɹɠ
ɤɚ 

ɩɪɢɬɨ
ɤ 

ɜɵɬɹɠ
ɤɚ 

1 2 3 4 5 6 7 8 
1 ɷɬɚɠ 

10 ɉɨɞɫɨɛɧɨɟ ɩɨɦɟɳɟɧɢɟ 25 - 1 - 25 ȼ9 
42 ɋɤɥɚɞ ɛɵɬɨɜɨɣ ɯɢɦɢɢ 22 - 10 - 220 ȼ8 

9 
Ʉɨɦɧɚɬɚ ɩɪɢɟɦɚ ɩɢɳɢ 

ɩɟɪɫɨɧɚɥɚ 
11 3 2 33 22 ȼ9,ɉ3 

6 Ɋɚɡɞɟɜɚɥɤɚ 27 1 1 27 27 ȼ9,ɉ3 
7 Ȼɟɥɶɟɜɚɹ(ɱɢɫɬɨɟ ɛɟɥɶɟ) 21 1 1 21 21 ȼ9,ɉ3 
8 Ȼɟɥɶɟɜɚɹ(ɝɪɹɡɧɨɟ ɛɟɥɶɟ) 23 - 2 - 46 ȼ9 
4 Ⱦɭɲɟɜɚɹ 19 - - - 200 ȼ8 
3 Ɋɚɡɞɟɜɚɥɤɚ 36 1 1 36 36 ȼ9,ɉ3 
2 Ƚɚɪɞɟɪɨɛ ɩɟɪɫɨɧɚɥɚ 36 1 1 36 36 ȼ9,ɉ3 
45 ɉɨɫɬɢɪɨɱɧɚɹ 25 - 2 - 50 ȼ8 
44 ɋɚɧ.ɭɡɟɥ - - - - 200 ȼ8 

17 
ɋɤɥɚɞ ɫɭɬɨɱɧɨɝɨ ɯɪɚɧɟɧɢɹ 

ɫɵɪɶɹ 
11 - 1 - 11 ȼ9 

18 ɍɱɚɫɬɨɤ ɪɚɫɬɚɪɢɜɚɧɢɹ ɫɵɪɶɹ 96 1 - 96 - ɉ3 
19 Ɇɚɫɬɟɪɫɤɚɹ 82 4 4 328 328 ɉ3,ȼ9 

13 
Ʉɚɦɟɪɚ ɯɨɥɨɞɢɥɶɧɚɹ ɞɥɹ 

ɮɪɭɤɬɨɜ 
64 4 - 256 - ɉ4 

14 
Ʉɚɦɟɪɚ ɯɨɥɨɞɢɥɶɧɚɹ 

ɦɨɥɨɱɧɨ-ɠɢɪɨɜɚɹ 
64 4 - 256 - ɉ4 

12 ɋɤɥɚɞ ɫɭɯɢɯ ɩɪɨɞɭɤɬɨɜ 158 1 - 158 - ɉ3 

15 
Ʉɚɦɟɪɚ ɦɨɪɨɡɢɥɶɧɚɹ ɞɥɹ 

ɹɝɨɞ 
95 4 - 380 - ɉ3 

21 Ɉɬɞɟɥɟɧɢɟ ɩɪɨɫɟɢɜɚɧɢɹ ɦɭɤɢ 32 1 2 32 64 
ɉ1,ȼ1, 

ȼ6 

23 
ɍɱɚɫɬɨɤ ɦɨɣɤɢ ɢ 
ɞɟɡɢɧɮɟɤɰɢɢ ɹɢɰ 

64 3 5 192 320 ɉ1,ȼ1 

24 
ɍɱɚɫɬɨɤ ɩɨɥɭɱɟɧɢɹ ɹɢɱɧɨɣ 

ɦɚɫɫɵ 
64 3 - 192 - ɉ1 

26 ɐɟɰ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɬɟɫɬɚ 96 1 2 96 192 ɉ1,ȼ1 

25 
Ɉɬɞɟɥɟɧɢɟ ɩɨɞɝɨɬɨɜɤɢ ɫɵɪɶɹ 

ɤ ɩɪɨɢɡɜɨɞɫɬɜɭ 
96 1 - 96 - ɉ1 

28 Ɉɬɞɟɥɟɧɢɟ ɡɚɱɢɫɬɤɢ ɦɚɫɥɚ 96 1 - 96 - ɉ1 
29 ɐɟɯ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɤɪɟɦɚ 64 1 - 64 - ɉ1 
30 Ɉɬɞɟɥɟɧɢɟ ɦɨɣɤɢ ɢ ɫɭɲɤɢ 64 4 6 256 384 ɉ1,ȼ1 
32 Ɉɬɞɟɥɟɧɢɟ ɪɟɡɤɢ ɛɢɫɤɜɢɬɚ 11 1 - 11 - ɉ2 

33 
Ɉɬɞɟɥɟɧɢɟ ɨɬɞɟɥɤɢ 

ɤɨɧɞɢɬɟɪɫɤɢɯ ɢɡɞɟɥɢɣ 
96 1 - 96 - ɉ2 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.5 

1 2 3 4 5 6 7 8 
40 ɗɤɫɩɟɞɢɰɢɹ ɝɨɬɨɜɵɯ ɢɡɞɟɥɢɣ 96 1 - 96 - ɉ2 

36 
Ɉɬɞɟɥɟɧɢɟ ɩɪɢɝɨɬɨɜɥɟɧɢɹ 

ɨɬɞɟɥɨɱɧɵɯ ɩɨɥɭɮɚɛɪɢɤɚɬɨɜ 
96 3 4 288 384 ɉ2,ȼ5 

38 Ɉɬɞɟɥɟɧɢɟ ɦɵɬɶɹ ɢ ɫɭɲɤɢ 96 1 - 96 - ȼ4 
2 ɷɬɚɠ 

8 Ʉɍɂɧ 20 - - - 500 ȼ8 
9 ɉɨɞɫɨɛɧɨɟ ɩɨɦɟɳɟɧɢɟ 290 - 1 - 290 ȼ8 
2 Ɉɮɢɫɧɨɟ ɩɨɦɟɳɟɧɢɟ 145 1 - 145 - ɉ3 
3 Ɉɮɢɫɧɨɟ ɩɨɦɟɳɟɧɢɟ 95 1 - 95 - ɉ3 
4 Ʌɚɛɨɪɚɬɨɪɢɹ 58 2 2 116 116 ɉ3,ȼ9 

 
 
2.2.4 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 2.6. ɉɪɢ ɷɬɨɦ ɜ ɧɚɱɚɥɟ ɫɨɫɬɚɜɥɹɸɬ ɛɚɥɚɧɫ ɜ ɤɝ/ɱ, 
ɚ ɡɚɬɟɦ ɨɩɪɟɞɟɥɹɸɬ ɨɛɴɟɦɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɨɡɞɭɯɚ ɜ ɦ3/ɱ. 

ɉɨɫɥɟ ɫɨɫɬɚɜɥɟɧɢɹ ɬɚɛɥɢɰɵ 2.6 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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Ɍɚɛɥɢɰɚ2.6- ȼɨɡɞɭɲɧɵɣ ɛɚɥɚɧɫ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɨɦɟɳɟɧɢɟ 

 

Ɉɛɴɟ
ɦ 
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 
1 ɷɬɚɠ 

ɉɨɞɫɨɛɧɨɟ 
ɩɨɦɟɳɟɧɢɟ 

25 
- 

-  

29,5 
25 

1  
Ɍɟɩɥɵɣ 

- 
30,5 
25 

ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

ɋɤɥɚɞ ɛɵɬɨɜɨɣ 
ɯɢɦɢɢ 

22 
- 

-  

259,6 
220 

10  
Ɍɟɩɥɵɣ 

- 268,4 
220 

ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

Ʉɨɦɧɚɬɚ ɩɪɢɟɦɚ 
ɩɢɳɢ ɩɟɪɫɨɧɚɥɚ 

11 

39 
33 

3  

26 
22 

2  
Ɍɟɩɥɵɣ 

40 
33 

27 
22 

ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

Ȼɟɥɶɟɜɚɹ(ɱɢɫɬɨɟ 
ɛɟɥɶɟ) 27 

25 
21 

1  

25 
21 

1  
Ɍɟɩɥɵɣ 

26 
21 

26 
21 

ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

Ȼɟɥɶɟɜɚɹ(ɝɪɹɡɧɨɟ 
ɛɟɥɶɟ) 21 

- 
-  

54 
46 

2  
Ɍɟɩɥɵɣ 

- 
56 
46 

ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

Ⱦɭɲɟɜɚɹ 19 
- 

-  

236 
200 

-  
Ɍɟɩɥɵɣ 

- 244 
200 

ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

Ɋɚɡɞɟɜɚɥɤɚ 36 

42 
36 

1  

42 
36 

1  
Ɍɟɩɥɵɣ 

44 
36 

44 
36 

ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

Ƚɚɪɞɟɪɨɛ ɩɟɪɫɨɧɚɥɚ 36 

42 
36 

1  

42 
36 

1  
Ɍɟɩɥɵɣ 

42 
36 

42 
36 

ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

ɉɨɫɬɢɪɨɱɧɚɹ 25 
- 

-  

59 
50 

2  
Ɍɟɩɥɵɣ 

- 61 
50 

ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

ɋɚɧ.ɭɡɟɥ - 
- 

-  

236 
200 

-  
Ɍɟɩɥɵɣ 

- 244 
200 

ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2.6 

1 2 3 4 5 6 7 8 9 

ɋɤɥɚɞ ɫɭɬɨɱɧɨɝɨ 
ɯɪɚɧɟɧɢɹ ɫɵɪɶɹ 

11 
- 

-  

13 
11 

1  
Ɍɟɩɥɵɣ 

- 
14 
11 

ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

ɍɱɚɫɬɨɤ 
ɪɚɫɬɚɪɢɜɚɧɢɹ ɫɵɪɶɹ 

96 

113 
96 

1  
- 

-  
Ɍɟɩɥɵɣ 

117 
96 

- 
ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

Ɇɚɫɬɟɪɫɤɚɹ 82 

387 
328 

4  

387 
328 

4  
Ɍɟɩɥɵɣ 

400 
328 

400 
328 

ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

Ʉɚɦɟɪɚ ɯɨɥɨɞɢɥɶɧɚɹ 
ɞɥɹ ɮɪɭɤɬɨɜ 

64 

302 
256 

4  

- 

-  

Ɍɟɩɥɵɣ 

312 
256 

- ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

Ʉɚɦɟɪɚ ɯɨɥɨɞɢɥɶɧɚɹ 
ɦɨɥɨɱɧɨ-ɠɢɪɨɜɚɹ 

64 

302 
256 

4  
- 

-  
Ɍɟɩɥɵɣ 

312 
256 

- 
ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

ɋɤɥɚɞ ɫɭɯɢɯ 
ɩɪɨɞɭɤɬɨɜ 

158 

186 
158 

1  

- 

-  
Ɍɟɩɥɵɣ 

193 
158 

- ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

Ʉɚɦɟɪɚ ɦɨɪɨɡɢɥɶɧɚɹ 
ɞɥɹ ɹɝɨɞ 

95 

448 
380 

4  
- 

-  
Ɍɟɩɥɵɣ 

464 
380 

- 
ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

Ɉɬɞɟɥɟɧɢɟ 
ɩɪɨɫɟɢɜɚɧɢɹ ɦɭɤɢ 

32 

38 
32 

1  

75 
64 

2  
Ɍɟɩɥɵɣ 

39 
32 

170,4 
78 

ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

ɍɱɚɫɬɨɤ ɦɨɣɤɢ ɢ 
ɞɟɡɢɧɮɟɤɰɢɢ ɹɢɰ 

64 

227 
192 

3  

377 
320 

5  
Ɍɟɩɥɵɣ 

234 
192 

390 
320 

ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

ɍɱɚɫɬɨɤ ɩɨɥɭɱɟɧɢɹ 
ɹɢɱɧɨɣ ɦɚɫɫɵ 

64 

227 
192 

3  

- 

-  
Ɍɟɩɥɵɣ 

234 
192 

- ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

ɐɟɰ ɩɪɢɝɨɬɨɜɥɟɧɢɹ 
ɬɟɫɬɚ 

96 

113 
96 

1  

227 
192 

2  
Ɍɟɩɥɵɣ 

1462 
96 

97,4 
192 

ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2.6 

1 2 3 4 5 6 7 8 9 
         

Ɉɬɞɟɥɟɧɢɟ 
ɩɨɞɝɨɬɨɜɤɢ ɫɵɪɶɹ ɤ 
ɩɪɨɢɡɜɨɞɫɬɜɭ 

96 

113 
96 

1  
- 

-  
Ɍɟɩɥɵɣ 

117 
96 

- 
ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

Ɉɬɞɟɥɟɧɢɟ ɡɚɱɢɫɬɤɢ 
ɦɚɫɥɚ 

96 

113 
96 

1  

- 

-  
Ɍɟɩɥɵɣ 

117 
96 

- ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

ɐɟɯ ɩɪɢɝɨɬɨɜɥɟɧɢɹ 
ɤɪɟɦɚ 

64 

76 
64 

1  
- 

-  
Ɍɟɩɥɵɣ 

78 
64 

- 
ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

Ɉɬɞɟɥɟɧɢɟ ɦɨɣɤɢ ɢ 
ɫɭɲɤɢ 

64 

302 
256 

4  

453 
384 

6  
Ɍɟɩɥɵɣ 

312 
256 

468 
384 

ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

Ɉɬɞɟɥɟɧɢɟ ɪɟɡɤɢ 
ɛɢɫɤɜɢɬɚ 

11 

13 
11 

1  
- 

-  
Ɍɟɩɥɵɣ 

14 
11 

- 
ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

Ɉɬɞɟɥɟɧɢɟ ɨɬɞɟɥɤɢ 
ɤɨɧɞɢɬɟɪɫɤɢɯ 
ɢɡɞɟɥɢɣ 

96 

113 
96 

1  
- 

-  
Ɍɟɩɥɵɣ 

117 
96 

- 
ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

ɗɤɫɩɟɞɢɰɢɹ ɝɨɬɨɜɵɯ 
ɢɡɞɟɥɢɣ 

96 

113 
96 

1  
- 

-  
Ɍɟɩɥɵɣ 

117 
96 

- 
ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

Ɉɬɞɟɥɟɧɢɟ 
ɩɪɢɝɨɬɨɜɥɟɧɢɹ 
ɨɬɞɟɥɨɱɧɵɯ 
ɩɨɥɭɮɚɛɪɢɤɚɬɨɜ 

96 

340 
288 

3  

453 
384 

4  
Ɍɟɩɥɵɣ 

351 
288 

468 
384 

ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

Ɉɬɞɟɥɟɧɢɟ ɦɵɬɶɹ ɢ 
ɫɭɲɤɢ 

96 

113 
96 

1  

- 

-  
Ɍɟɩɥɵɣ 

117 
96 

- ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

2 ɷɬɚɠ 

Ʉɍɂɧ 20 
- 

-  

590 
500 

-  
Ɍɟɩɥɵɣ 

- 
610 
500 

ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

ɉɨɞɫɨɛɧɨɟ 
ɩɨɦɟɳɟɧɢɟ 

290 

342 
290 

1  
- 

-  
Ɍɟɩɥɵɣ 

354 
290 

- 
ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.6 

1 2 3 4 5 6 7 8 9 

Ɉɮɢɫɧɨɟ ɩɨɦɟɳɟɧɢɟ 145 

171 
145 

1  

- 

-  
Ɍɟɩɥɵɣ 

177 
145 

- ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

Ɉɮɢɫɧɨɟ ɩɨɦɟɳɟɧɢɟ 95 

112 
95 

1  

- 

-  
Ɍɟɩɥɵɣ 

116 
95 

- ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

Ʌɚɛɨɪɚɬɨɪɢɹ 58 

137 
116 

2  

137 
116 

2  
Ɍɟɩɥɵɣ 

141 
116 

141 
116 

ɏɨɥɨɞɧɵɣ ɢ 
ɩɟɪɟɯɨɞɧɵɣ 

 
Ɋɚɫɱɟɬɧɵɦ ɹɜɥɹɟɬɫɹ ɬɟɩɥɵɣ ɩɟɪɢɨɞ.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



32 
 

 
 
 
2.2.5 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 Ɋɋɇ; 

ȼɨ ɜɫɟɯ ɜɵɬɹɠɧɵɯ ɫɢɫɬɟɦɚɯ ɭɫɬɚɧɨɜɥɟɧɵ ɨɛɪɚɬɧɵɟ ɤɥɚɩɚɧɵ ɢɡ ɝɚɥɶɜɚ-
ɧɢɡɢɪɨɜɚɧɧɨɣ ɫɬɚɥɢ. 
 

2.2.6 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,ɉ2 ɢ ɉ3,ɉ4.  

Ɇɟɯɚɧɢɱɟɫɤɭɸ ɜɵɬɹɠɧɭɸ ɜɟɧɬɢɥɹɰɢɸ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɦ ɨɛɳɟɨɛɦɟɧɧɭɸ 
ɢ ɦɟɫɬɧɭɸ. 

ȼ ɡɞɚɧɢɢ ɩɪɢɬɨɤ ɢ ɭɞɚɥɟɧɢɟ ɜɨɡɞɭɯɚ ɨɫɭɳɟɫɬɜɥɹɟɦ ɩɨ ɫɯɟɦɟ "ɫɜɟɪɯɭ -
ɜɜɟɪɯ". 
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2.2.7Ⱥɷɪɨɞɢɧɚɦɢɱɟɫɤɢɣ 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    ,                                                                                                               (2.29) 

 
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   ,                                                                                                 (2.30) 
 

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: 
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
 ,                                                                                                  (2.31) 

 
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 
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L
v

3600
                                                                                                    (2.32) 

 
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 

 
                                                                                            (2.33) 

 
8) Ɉɩɪɟɞɟɥɹɟɦ ɫɭɦɦɭ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɦɟɫɬɧɵɯ ɫɨɩɪɨɬɢɜɥɟɧɢɣ, 

ɢɫɩɨɥɶɡɭɹ ɬɚɛɥɢɰɵ ɦɟɫɬɧɵɯ ɫɨɩɪɨɬɢɜɥɟɧɢɣ [6], [7]. 
9) Ɉɩɪɟɞɟɥɹɟɦ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɜ ɦɟɫɬɧɵɯ ɫɨɩɪɨɬɢɜɥɟɧɢɹɯ, ɉɚ, ɩɨ 
ɮɨɪɦɭɥɟ  

 
                                                                                                  (2.34) 

 
10) Ɉɛɳɢɟ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɧɚ ɭɱɚɫɬɤɟ, ɉɚ; 

 
                                                                                                (2.35) 

 
11) ɉɪɨɢɡɜɨɞɢɦ ɭɜɹɡɤɭ ɨɬɜɟɬɜɥɟɧɢɣ ɫ ɦɚɝɢɫɬɪɚɥɶɸ  

 
                                                                          (2.36) 

 
ɉɪɨɢɡɜɟɞɟɦ ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɫɢɫɬɟɦ ɉ1, ɉ2, ȼ1, ȼ2. Ɉɫɬɚɥɶɧɵɟ 

ɫɢɫɬɟɦɵ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɚɧɚɥɨɝɢɱɧɨ. 
Ɋɚɫɱɟɬ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ 2.7. 
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Ɍɚɛɥɢɰɚ 2.7- 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 ɉ1 
Ɉɫɧɨɜɧɚɹ ɦɚɝɢɫɬɪɚɥɶ 

1 4148 250ɯ400  0,100 3,85 3,0 1,0 5,4 0,31 1,2 2,60 14,0 15,3 15,3 
2 8296 500ɯ400  0,200 7,85 5,0 1,0 15,0 0,52 4,1 3,00 45,0 49,1 64,3 
3 8296 600ɯ400  0,240 1 5,0 1,0 15,0 0,46 0,5 0,53 8,0 8,4 72,7 
4 8936 600ɯ400  0,240 5,4 5,2 1,0 16,2 0,49 2,7 2,9 47,0 49,7 122,4 
5 9064 600ɯ400  0,240 9,6 5,3 1,0 16,5 0,50 4,8 3,19 52,8 57,6 180,0 
6 9064  560 0,246 4,8 5,3 1,0 16,9 0,50 2,4 0,1 1,7 4,1 184,1 

Ɉɬɜɟɬɜɥɟɧɢɟ 
7 256 150ɯ150  0,023 9 3,2 1,0 6,0 1,02 9,2 5,68 34,0 43,2 43,2 

∆= 76,6 %, ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɞɢɚɮɪɚɝɦɭ 78*178 
Ɉɬɜɟɬɜɥɟɧɢɟ 

8 480 200ɯ200  0,040 1 3,3 1,0 6,7 0,79 0,8 1,3 8,7 9,5 9,5 
∆= 84 %, ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɞɢɚɮɪɚɝɦɭ 78*178 

ɋɢɫɬɟɦɚ ȼ1 
Ɉɫɧɨɜɧɚɹ ɦɚɝɢɫɬɪɚɥɶ 

1 1300  225 0,040 1 7,1 1,0 30,2 2,70 2,7 0,90 27,2 29,9 29,9 
2 1300  280 0,062 0,5 5,9 1,0 20,6 1,44 0,7 0,81 16,7 17,4 47,4 
3 2000  280 0,062 3,9 7,0 1,0 29,4 2,00 7,8 0,99 29,1 36,9 84,3 
4 7100  560 0,246 3,2 6,0 1,0 21,6 0,63 2,0 0,33 7,1 9,2 93,4 
5 8000  560 0,246 5 7,0 1,0 29,4 0,84 4,2 0,66 19,4 23,6 117,0 
6 7200  560 0,246 7,3 6,1 1,0 22,3 0,65 4,8 0,66 14,7 19,5 136,5 



 

36 
 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.7 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

Ɉɬɜɟɬɜɥɟɧɢɟ 
7 700  180 0,025 1 7,6 1,0 35,0 3,09 3,1 0,57 20 23,1 23,1 

∆= 83 %, ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɞɢɚɮɪɚɝɦɭ 78*178 
Ɉɬɜɟɬɜɥɟɧɢɟ 

8 800  200 0,031 0,5 7,1 1,0 30,0 2,68 1,3 0,57 17,1 18,5 18,5 
9 1600  280 0,062 0,5 7,2 1,0 31,3 2,12 1,1 0,57 17,8 18,9 37,3 
10 3200  315 0,078 0,5 8,4 1,0 42,3 2,81 1,4 0,57 24,1 25,5 62,9 
11 6400  355 0,099 1,5 9,0 1,0 48,6 1,34 2,0 0,9 43,7 45,8 108,6 

∆= 20,5 %, ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɞɢɚɮɪɚɝɦɭ 78*122 
Ɉɬɜɟɬɜɥɟɧɢɟ 

12 900  180 0,025 6 8,0 1,0 38,4 3,37 20,2 0,9 34,6 54,8 54,8 
∆= 59,8 %, ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɞɢɚɮɪɚɝɦɭ 78*178 

ɋɢɫɬɟɦɚ ɉ2 
1 280 150ɯ150  0,023 4 7,1 1,0 30,2 4,48 17,9 1,26 38,1 56,0 56,0 
2 1690 300ɯ400  0,120 5,9 3,9 1,0 9,2 0,54 3,2 0,90 8,3 11,4 67,5 
3 2890 400ɯ400  0,160 5,9 7,0 1,0 29,4 1,28 7,6 0,6 17,6 25,2 92,7 
4 5000 500ɯ400  0,200 10 6,0 1,0 21,6 0,85 8,5 0,9 19,4 27,9 120,6 
5 6000 500ɯ400  0,200 2 7,0 1,0 29,4 1,12 2,2 0,33 9,7 11,9 132,5 
6 6000  500 0,196 7,3 6,1 1,0 22,3 0,75 5,5 0,1 2,2 7,7 140,2 

Ɉɬɜɟɬɜɥɟɧɢɟ 
7 1000 200ɯ200  0,04 4,2 6,9 1,0 28,9 4,3 18,1 0,63 18,2 36,3 36,3 

ɋɢɫɬɟɦɚ ȼ2 
Ɉɫɧɨɜɧɚɹ ɦɚɝɢɫɬɪɚɥɶ 

1 4000 1000ɯ400  0,400 3,5 7,1 1,0 30,2 0,84 2,9 1,90 57,5 60,4 60,4 
2 4000  400 0,126 7,8 8,8 1,0 46,9 1,98 15,4 0,99 46,4 61,9 122,3 
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2.3 Ɋɚɫɱɟɬ ɢ ɩɨɞɛɨɪ ɜɟɧɬɢɥɹɰɢɨɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
2.3.1 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 

 
,                                                                                  (2.37) 
 

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  
 

                                                                                               (2.38) 

 
3)      ɉɪɢɧɢɦɚɟɦ ɩɨ [6] ɤɚɥɨɪɢɮɟɪ  
4)      Ⱦɟɣɫɬɜɢɬɟɥɶɧɚɹ ɦɚɫɫɨɜɚɹ ɫɤɨɪɨɫɬɶ ɞɥɹ ɩɪɢɧɹɬɨɝɨ ɤɚɥɨɪɢɮɟɪɚ  

 
                                         (2.39)    

 
5)      ɋɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɜ ɬɪɭɛɚɯ ɤɚɥɨɪɢɮɟɪɚ  

 
          (2.40) 

 
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 
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  ,                                                                                             (2.41) 

 
ɝɞɟ Ɍɫɪ – ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ, ºɋ; 
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 tɫɪ – ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ, ºɋ.  

8)      Ɉɩɪɟɞɟɥɹɟɦ ɨɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɤɚɥɨɪɢɮɟɪɨɜ ɜ ɭɫɬɚɧɨɜɤɟ 
 

                                                                                       (2.42) 

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

 
                                                                                                   (2.43) 

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

 
                                                                           (2.44) 

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

ɤɚɥɨɪɢɮɟɪɚ. 
ɉɨɞɛɨɪ ɩɪɨɢɡɜɨɞɢɦ ɩɨ [12]. 
 

2.3.2 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, %: 

 
(2.45) 

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

 
(3.46) 

 
ɝɞɟ L - ɤɨɥɢɱɟɫɬɜɨ ɜɨɡɞɭɯɚ, ɩɨɞɚɜɚɟɦɨɝɨ ɜ ɩɨɦɟɳɟɧɢɟ (ɪɚɫɱɟɬɧɵɣ 
ɜɨɡɞɭɯɨɨɛɦɟɧ), чɦ /3 ; 

q  - ɪɟɤɨɦɟɧɞɭɟɦɚɹ ɜɨɡɞɭɲɧɚɹ ɧɚɝɪɭɡɤɚ ( чɦɦq 23 /7000 ). 
3) Ʉɨɥɢɱɟɫɬɜɨ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɹɱɟɟɤ ɮɢɥɶɬɪɚ: 
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(2.47) 

 
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,: 

 
(2.48) 

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

 
(2.49) 

 
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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                                                                                  (2.50) 

 
ɝɞɟ  - ɱɢɫɥɨ ɱɚɫɨɜ ɪɚɛɨɬɵ ɮɢɥɶɬɪɚ ɜ ɫɭɬɤɢ, 14 ɱ. 
ɉɨɞɛɨɪ ɮɢɥɶɬɪɨɜ ɩɪɨɢɡɜɨɞɢɦ ɩɨ [12]. 

 
2.3.3 Ɋɚɫɱɟɬ ɢ ɩɨɞɛɨɪ ɜɟɧɬɢɥɹɬɨɪɨɜ  
 
ȼɵɛɨɪ ɪɚɞɢɚɥɶɧɨɝɨ ɜɟɧɬɢɥɹɬɨɪɚ ɜɵɩɨɥɧɹɸɬ ɩɨ ɬɪɟɛɭɟɦɨɣ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ BL , чɦ /3 , ɢ ɩɨɥɧɨɦɭ ɞɚɜɥɟɧɢɸ ɜɟɧɬɢɥɹɬɨɪɚ BP , ɉɚ: 
 

LLB  1,1 ;                                                                                                     (2.51) 
 

ɞɥɹ ɩɪɢɬɨɱɧɵɯ ɫɢɫɬɟɦ ɜɟɧɬɢɥɹɰɢɢ  
 

ɊɎɄɆАȽB HPPP  1,1 ,                                                                            (2.52) 
 

ɞɥɹ ɜɵɬɹɠɧɵɯ ɫɢɫɬɟɦ ɜɟɧɬɢɥɹɰɢɢ 
  

ɆАȽB PP  1,1 ,                                                                                               (2.53) 
 

,/1 əɎ fFn 

əfnF 

ɇɊɎ HH  2
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ɝɞɟ ɆАȽP - ɨɛɳɢɟ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɜ ɜɨɡɞɭɯɨɜɨɞɚɯ ɩɨ ɦɚɝɢɫɬɪɚɥɶɧɨɦɭ 
ɧɚɩɪɚɜɥɟɧɢɸ, ɉɚ;    

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

Ⱦɥɹ ɩɪɢɬɨɱɧɵɯ ɫɢɫɬɟɦ ɉ1 ɢ ɉ2 ɩɨɞɛɨɪ ɩɪɨɢɡɜɨɞɢɦ ɩɨ [12]. 
Ⱦɥɹ ɩɪɢɬɨɱɧɨɣ ɫɢɫɬɟɦɵ ɉ3 ɩɨɞɛɨɪ ɩɪɨɢɡɜɨɞɢɦ ɩɨ [13]. 
Ⱦɥɹ ɜɵɬɹɠɧɵɯ ɫɢɫɬɟɦ ȼ1 ɢ ȼ2 ɩɨɞɛɨɪ ɩɪɨɢɡɜɨɞɢɦ ɩɨ [12]. 

         Ⱦɥɹ ɨɫɬɚɥɶɧɵɯ ɩɪɢɬɨɱɧɵɯ ɢ ɜɵɬɹɠɧɵɯ ɫɢɫɬɟɦ ɩɨɞɛɢɪɚɟɦ ɜɟɧɬɢɥɹɬɨɪɵ 
ɚɧɚɥɨɝɢɱɧɨ.  

ɋɩɟɰɢɮɢɤɚɰɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɦɚɬɟɪɢɚɥɨɜ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ. 
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 3 Ɍɟɯɧɨɥɨɝɢɹ ɜɨɡɜɟɞɟɧɢɹ ɢɧɠɟɧɟɪɧɵɯ ɫɢɫɬɟɦ ɌȽȼ 

3.1 ɉɨɞɝɨɬɨɜɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ ɩɟɪɟɞ ɦɨɧɬɚɠɨɦ ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ  
 
ȼ ɫɢɫɬɟɦɚɯ ɜɟɧɬɢɥɹɰɢɢ ɜɨɡɞɭɯɚ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜɟɧɬɢɥɹɬɨɪɵ, ɩɪɢɬɨɱɧɵɟ 

ɤɚɦɟɪɵ, ɜɨɡɞɭɲɧɵɟ ɡɚɜɟɫɵ, ɜɨɡɞɭɯɨɧɚɝɪɟɜɚɬɟɥɢ, ɨɬɨɩɢɬɟɥɶɧɨ-ɜɟɧɬɢɥɹɰɢɨɧɧɵɟ 
ɚɝɪɟɝɚɬɵ, ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɨɱɢɫɬɤɢ ɜɨɡɞɭɯɚ, ɜɨɡɞɭɯɨɜɨɞɵ ɢ ɮɚɫɨɧɧɵɟ ɱɚɫɬɢ 
ɤ ɧɢɦ, ɜɟɧɬɢɥɹɰɢɨɧɧɵɟ ɞɟɬɚɥɢ, ɩɪɨɤɥɚɞɨɱɧɵɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɦɚɬɟɪɢɚɥɵ. 

Ɇɨɧɬɚɠɧɨ-ɫɛɨɪɨɱɧɵɟ ɪɚɛɨɬɵ ɩɨ ɫɢɫɬɟɦɚɦ  ɜɟɧɬɢɥɹɰɢɢ ɜɨɡɞɭɯɚ 
ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ ɫɥɟɞɭɸɳɢɟ ɨɫɧɨɜɧɵɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ 
ɩɪɨɰɟɫɫɵ: ɩɨɞɝɨɬɨɜɤɭ ɨɛɴɟɤɬɚ ɤ ɦɨɧɬɚɠɭ ɭɤɚɡɚɧɧɵɯ ɫɢɫɬɟɦ; ɩɪɢёɦ ɢ 
ɫɤɥɚɞɢɪɨɜɚɧɢɟ ɜɨɡɞɭɯɨɜɨɞɨɜ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɤɨɦɩɥɟɤɬɨɜɚɧɢɟ ɜɨɡɞɭɯɨɜɨɞɨɜ, 
ɮɚɫɨɧɧɵɯ ɱɚɫɬɟɣ ɢ ɜɟɧɬɢɥɹɰɢɨɧɧɵɯ ɞɟɬɚɥɟɣ; ɩɨɞɛɨɪ ɢ ɤɨɦɩɥɟɤɬɨɜɚɧɢɟ 
ɜɟɧɬɢɥɹɰɢɨɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɚ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɪɨɜɟɞɟɧɢɟ ɩɪɟɞ 
ɦɨɧɬɚɠɧɨɣ ɪɟɜɢɡɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ; ɫɛɨɪɤɭ ɭɡɥɨɜ; ɞɨɫɬɚɜɤɭ ɭɡɥɨɜ, ɞɟɬɚɥɟɣ ɢ 
ɷɥɟɦɟɧɬɨɜ ɤ ɦɟɫɬɭ ɦɨɧɬɚɠɚ; ɭɫɬɚɧɨɜɤɭ ɫɪɟɞɫɬɜ ɤɪɟɩɥɟɧɢɹ; ɦɨɧɬɚɠ 
ɨɛɨɪɭɞɨɜɚɧɢɹ; ɭɤɪɭɩɧɢɬɟɥɶɧɭɸ ɫɛɨɪɤɭ ɨɛɨɪɭɞɨɜɚɧɢɹ; ɦɨɧɬɚɠ 
ɦɚɝɢɫɬɪɚɥɶɧɵɯ (ɜɟɪɬɢɤɚɥɶɧɵɯ, ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɢ ɧɚɤɥɨɧɧɵɯ) ɜɨɡɞɭɯɨɜɨɞɨɜ; 
ɦɨɧɬɚɠ ɨɩɭɫɤɨɜ ɢ ɞɟɬɚɥɟɣ ɫɢɫɬɟɦ; ɢɡɝɨɬɨɜɥɟɧɢɟ ɢ ɦɨɧɬɚɠ ɩɨɞɦɟɪɨɜ; ɨɛɤɚɬɤɭ 
ɫɦɨɧɬɢɪɨɜɚɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ; ɧɚɥɚɞɤɭ ɢ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɫɢɫɬɟɦ; ɫɞɚɱɭ 
ɫɢɫɬɟɦ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ. 

Ʉ ɦɨɦɟɧɬɭ ɧɚɱɚɥɚ ɦɨɧɬɚɠɚ ɫɢɫɬɟɦ ɜɟɧɬɢɥɹɰɢɢ ɜɨɡɞɭɯɚ ɞɨɥɠɧɵ ɛɵɬɶ 
ɜɵɩɨɥɧɟɧɵ ɫɥɟɞɭɸɳɢɟ ɨɛɳɟɫɬɪɨɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ: ɭɫɬɪɨɣɫɬɜɨ ɩɟɪɟɤɪɵɬɢɣ, 
ɫɬɟɧ ɢ ɩɟɪɟɝɨɪɨɞɨɤ ɜ ɦɟɫɬɚɯ ɩɪɨɤɥɚɞɤɢ ɜɨɡɞɭɯɨɜɨɞɨɜ ɢ ɭɫɬɚɧɨɜɤɢ 
ɜɟɧɬɢɥɹɰɢɨɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ; ɭɫɬɪɨɣɫɬɜɨ ɮɭɧɞɚɦɟɧɬɨɜ ɢ ɞɪɭɝɢɯ ɨɩɨɪɧɵɯ 
ɤɨɧɫɬɪɭɤɰɢɣ ɞɥɹ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɤ ɧɢɦ ɞɟɬɚɥɟɣ ɜɨɡɞɭɯɨɜɨɞɨɜ, ɝɟɪɦɟɬɢɱɟɫɤɢɯ 
ɞɜɟɪɟɣ, ɭɧɢɮɢɰɢɪɨɜɚɧɧɵɯ ɜɨɡɞɭɲɧɵɯ ɡɚɫɥɨɧɨɤ ɢ ɞɪɭɝɢɯ ɞɟɬɚɥɟɣ 
ɜɟɧɬɢɥɹɰɢɨɧɧɵɯ ɫɢɫɬɟɦ; ɭɫɬɪɨɣɫɬɜɨ ɦɨɧɬɚɠɧɵɯ ɩɪɨёɦɨɜ ɢ ɜɵɧɨɫɧɵɯ 
ɩɥɨɳɚɞɨɤ ɞɥɹ ɩɨɞɚɱɢ ɤɪɭɩɧɨɝɚɛɚɪɢɬɧɵɯ ɞɟɬɚɥɟɣ ɢ ɜɟɧɬɢɥɹɰɢɨɧɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɤ ɦɟɫɬɭ ɦɨɧɬɚɠɚ; ɩɪɨɛɢɜɤɚ ɨɬɜɟɪɫɬɢɣ ɞɥɹ ɩɪɨɯɨɞɚ ɜɨɡɞɭɯɨɜɨɞɨɜ 
ɱɟɪɟɡ ɦɟɠɞɭɷɬɚɠɧɵɟ ɩɟɪɟɤɪɵɬɢɹ, ɤɪɨɜɥɸ, ɫɬɟɧɵ, ɢ ɩɟɪɟɝɨɪɨɞɤɢ ɜ ɬɟɯ ɫɥɭɱɚɹɯ, 
ɤɨɝɞɚ ɨɬɜɟɪɫɬɢɹ ɧɟ ɛɵɥɢ ɨɫɬɚɜɥɟɧɵ ɩɪɢ ɜɨɡɜɟɞɟɧɢɢ ɡɞɚɧɢɹ; ɨɲɬɭɤɚɬɭɪɢɜɚɧɢɟ 
ɩɨɬɨɥɤɨɜ, ɫɬɟɧ ɢ ɩɟɪɟɝɨɪɨɞɨɤ ɜ ɦɟɫɬɚɯ ɩɪɨɤɥɚɞɤɢ ɜɨɡɞɭɯɨɜɨɞɨɜ, ɭɫɬɚɧɨɜɤɢ 
ɪɟɲɟɬɨɤ ɢ ɞɪɭɝɢɯ ɜɨɡɞɭɯɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ; ɭɫɬɪɨɣɫɬɜɨ 
ɜɟɧɬɢɥɹɰɢɨɧɧɵɯ ɤɚɧɚɥɨɜ ɜ ɫɬɪɨɢɬɟɥɶɧɨɦ ɨɮɨɪɦɥɟɧɢɢ; ɧɚɧɟɫɟɧɢɟ ɨɬɦɟɬɨɤ 
ɱɢɫɬɨɝɨ ɩɨɥɚ ɧɚ ɤɨɥɨɧɧɚɯ, ɩɟɪɟɝɨɪɨɞɤɚɯ ɢ ɫɬɟɧɚɯ; ɨɫɬɟɤɥɟɧɢɟ ɨɤɨɧ ɢ ɮɨɧɚɪɟɣ ɢ 
ɭɫɬɚɧɨɜɤɚ ɧɚɪɭɠɧɵɯ ɞɜɟɪɟɣ ɢ ɜɨɪɨɬ. ɍɤɚɡɚɧɧɵɟ ɪɚɛɨɬɵ ɞɨɥɠɧɵ ɛɵɬɶ 
ɜɵɩɨɥɧɟɧɵ ɧɚ ɨɬɞɟɥɶɧɵɯ ɡɚɯɜɚɬɤɚɯ ɢɥɢ ɧɚ ɜɫёɦ ɨɛɴɟɤɬɟ.  
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ɂɯ ɝɨɬɨɜɧɨɫɬɶ ɨɮɨɪɦɥɹɟɬɫɹ ɞɜɭɫɬɨɪɨɧɧɢɦ ɚɤɬɨɦ. 
ɉɨɫɥɟ ɩɪɢёɦɤɢ ɨɛɴɟɤɬɚ ɩɨɞ ɦɨɧɬɚɠ ɭɬɨɱɧɹɟɬɫɹ ɫɨɜɦɟɳёɧɧɵɣ ɝɪɚɮɢɤ 

ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ ɫ ɜɨɡɦɨɠɧɨɣ ɤɨɪɪɟɤɬɢɪɨɜɤɨɣ ɫɪɨɤɨɜ ɜɵɩɨɥɧɟɧɢɹ  
ɫɬɪɨɢɬɟɥɶɧɵɯ, ɷɥɟɤɬɪɨɦɨɧɬɚɠɧɵɯ, ɫɚɧɢɬɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɢ ɞɪɭɝɢɯ ɫɦɟɠɧɵɯ 
ɪɚɛɨɬ, ɡɚɜɨɡɹɬɫɹ ɜɟɧɬɢɥɹɰɢɨɧɧɵɟ ɡɚɝɨɬɨɜɤɢ ɢ ɞɟɬɚɥɢ, ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɦɨɧɬɚɠ ɩɨ 
ɚɤɬɭ ɜɟɧɬɢɥɹɰɢɨɧɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɡɚɜɨɡɢɬɫɹ ɪɭɱɧɨɣ ɢɧɫɬɪɭɦɟɧɬ, ɫɪɟɞɫɬɜɚ 
ɦɚɥɨɣ ɦɟɯɚɧɢɡɚɰɢɢ, ɢɧɜɟɧɬɚɪɶ ɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ, ɡɚɤɚɡɵɜɚɸɬɫɹ ɦɟɯɚɧɢɡɦɵ ɢ 
ɫɨɝɥɚɫɨɜɵɜɚɸɬɫɹ  ɦɟɬɨɞɵ  ɤɪɟɩɥɟɧɢɹ ɬɚɤɟɥɚɠɧɵɯ ɭɫɬɪɨɣɫɬɜ ɤ ɤɨɧɫɬɪɭɤɰɢɹɦ  
ɡɞɚɧɢɹ. 

3.2 ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɦɨɧɬɚɠɚ ɜɨɡɞɭɯɨɜɨɞɨɜ ɫɢɫɬɟɦ ɜɟɧɬɢɥɹɰɢɢ 
 
ȼɨɡɞɭɯɨɜɨɞɵ ɦɨɧɬɢɪɨɜɚɬɶ ɜɧɟ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɚɥɢɱɢɹ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɨɟɤɬɧɵɦɢ ɩɪɢɜɹɡɤɚɦɢ ɢ 
ɨɬɦɟɬɤɚɦɢ. ɉɪɨɤɥɚɞɤɢ ɦɟɠɞɭ ɮɥɚɧɰɚɦɢ ɜɨɡɞɭɯɨɜɨɞɨɜ ɞɨɥɠɧɵ ɜɵɫɬɭɩɚɬɶ 
ɜɧɭɬɪɶ ɜɨɡɞɭɯɨɜɨɞɨɜ. ɉɪɨɤɥɚɞɤɢ ɢɡɝɨɬɨɜɢɬɶ ɢɡ ɥɟɧɬɨɱɧɨɣ ɦɨɧɨɥɢɬɧɨɣ ɪɟɡɢɧɵ. 
Ȼɨɥɬɵ ɩɨ ɮɥɚɧɰɚɦ ɡɚɬɹɧɭɬɶ, ɜɫɟ ɝɚɣɤɢ ɛɨɥɬɨɜ ɪɚɫɩɨɥɨɠɢɬɶ ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ 
ɮɥɚɧɰɚ. ɉɪɢ ɭɫɬɚɧɨɜɤɢ ɛɨɥɬɨɜ ɜɟɪɬɢɤɚɥɶɧɨ ɝɚɣɤɢ ɪɚɫɩɨɥɨɠɢɬɶ ɫ ɧɢɠɧɟɣ 
ɫɬɨɪɨɧɵ ɫɨɟɞɢɧɟɧɢɹ. 

Ʉɪɟɩɥɟɧɢɹ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɜɨɡɞɭɯɨɜɨɞɨɜ ɭɫɬɚɧɨɜɢɬɶ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɩɪɢ 
0 315, 355 - 4 ɦɦ, ɚ ɩɪɢ 0 560, 630, 710 ,900- 3 ɦɦ ɞɪɭɝ ɨɬ ɞɪɭɝɚ. ɏɨɦɭɬɵ 
ɞɨɥɠɧɵ ɩɥɨɬɧɨ ɨɯɜɚɬɵɜɚɬɶ ɜɨɡɞɭɯɨɜɨɞɵ. 

Ʉɪɟɩɥɟɧɢɹ ɪɚɫɬɹɠɟɤ ɢ ɩɨɞɜɟɫɨɤ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɤ ɮɥɚɧɰɚɦ 
ɜɨɡɞɭɯɨɜɨɞɨɜ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ. ɇɚɩɪɹɠɟɧɢɟ ɪɟɝɭɥɢɪɭɟɦɵɯ ɩɨɞɜɟɫɨɤ ɞɨɥɠɧɨ 
ɛɵɬɶ ɪɚɜɧɨɦɟɪɧɵɦ. ɋɜɨɛɨɞɧɨ ɩɨɞɜɟɲɢɜɚɟɦɵɟ ɜɨɡɞɭɯɨɜɨɞɵ ɪɚɫɫɱɢɬɚɬɶ ɩɭɬɟɦ 
ɭɫɬɚɧɨɜɤɢ ɞɜɨɣɧɵɯ ɩɨɞɜɟɫɨɤ ɱɟɪɟɡ ɞɜɟ ɨɞɢɧɚɪɧɵɟ ɩɨɞɜɟɫɤɢ ɞɥɢɧɟ ɩɨɞɜɟɫɤɢ 
0,5 ɦ. ȼɨɡɞɭɯɨɜɨɞɵ ɭɤɪɟɩɢɬɶ ɬɚɤ, ɱɬɨ ɛɵ ɢɯ ɜɟɫ ɧɟ ɩɟɪɟɞɚɜɚɥɫɹ ɧɚ 
ɜɟɧɬɢɥɹɰɢɨɧɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ. ȼɢɛɪɨɢɡɨɥɢɪɭɸɳɢɟ ɝɢɛɤɢɟ ɜɫɬɚɜɤɢ ɭɫɬɚɧɨɜɢɬɶ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɟɪɟɞ ɢɧɞɢɜɢɞɭɚɥɶɧɵɦɢ ɢɫɩɵɬɚɧɢɹɦɢ. ȼɟɧɬɢɥɹɬɨɪ 
ɭɫɬɚɧɨɜɢɬɶ ɧɚ ɩɪɭɠɢɧɧɵɟ ɜɢɛɪɨɢɡɨɥɹɬɨɪɵ. 

Ɂɚɡɨɪɵ ɦɟɠɞɭ ɤɪɨɦɤɨɣ ɩɟɪɟɞɧɟɝɨ ɞɢɫɤɚ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɢ ɤɪɨɦɤɨɣ 
ɜɯɨɞɧɨɝɨ ɩɚɬɪɭɛɤɚ ɜɟɧɬɢɥɹɬɨɪɚ, ɤɚɤ ɜ ɨɫɟɜɨɦ, ɬɚɤ ɢ ɜ ɪɚɞɢɚɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ 
ɧɟ ɞɨɥɠɧɵ ɩɪɟɜɵɲɚɬɶ 1% ɞɢɚɦɟɬɪɚ ɪɚɛɨɱɟɝɨ ɤɥɚɫɫɚ. 

ȼɚɥ ɜɟɧɬɢɥɹɬɨɪɚ ɭɫɬɚɧɨɜɢɬɶ ɝɨɪɢɡɨɧɬɚɥɶɧɨ, ɜɟɪɬɢɤɚɥɶɧɵɟ ɫɬɟɧɤɢ ɧɟ 
ɞɨɥɠɧɵ ɢɦɟɬɶ ɩɟɪɟɤɨɫɨɜ ɢ ɧɚɤɥɨɧɚ. ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɦɨɧɬɚɠɚ ɩɪɨɜɨɞɢɬɶ 
ɫɨɝɥɚɫɧɨ ɋɇɢɉ.3.05.02. 

Ɂɚɛɨɪ ɜɨɡɞɭɯɚ ɞɥɹ ɩɪɢɬɨɱɧɨɣ ɜɟɧɬɢɥɹɰɢɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɜɵɫɨɬɟ ɧɟ 
ɦɟɧɟɟ 2 ɦ ɨɬ ɭɪɨɜɧɹ ɡɟɦɥɢ. 

ɒɚɯɬɵ ɜɵɬɹɠɧɨɣ ɜɟɧɬɢɥɹɰɢɢ ɜɵɫɬɭɩɚɸɬ ɧɚɞ ɤɪɨɜɥɟɣ ɧɚ ɜɵɫɨɬɭ 1 ɦ. 
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ɉɪɢɬɨɱɧɵɣ ɢ ɜɵɬɹɠɧɨɣ ɜɨɡɞɭɯ ɪɚɫɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɩɨɦɟɳɟɧɢɹɦ ɱɟɪɟɡ 
ɩɪɢɬɨɱɧɵɟ ɢ ɜɵɬɹɠɧɵɟ ɪɟɝɭɥɢɪɭɟɦɵɟ ɜɨɡɞɭɯɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɟ ɪɟɲɟɬɤɢ, 
ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɧɚ ɜɨɡɞɭɯɨɜɨɞɚɯ. 

ȼɨɡɞɭɯɨɜɨɞɵ ɫɢɫɬɟɦ ɩɪɢɧɹɬɵ ɢɡ ɬɨɧɤɨɥɢɫɬɨɜɨɣ ɨɰɢɧɤɨɜɚɧɧɨɣ ɫɬɚɥɢ 
ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɫɟɱɟɧɢɹ ɢ ɩɪɨɤɥɚɞɵɜɚɸɬɫɹ ɜ ɩɨɞɜɟɫɧɵɯ ɩɨɬɨɥɤɚɯ. 

ɉɪɢɬɨɱɧɵɟ ɜɨɡɞɭɯɨɜɨɞɵ ɫɢɫɬɟɦ ɉ1- ɉ4, ɜɨɡɞɭɯɨɡɚɛɨɪɧɵɟ ɜɨɡɞɭɯɨɜɨɞɵ ɢ 
ɜɵɬɹɠɧɵɟ ɜɨɡɞɭɯɨɜɨɞɵ, ɩɪɨɯɨɞɹɳɢɟ ɩɨ ɩɨɦɟɳɟɧɢɸ ɩɨɫɥɟ ɜɨɡɞɭɲɧɵɯ 
ɤɥɚɩɚɧɨɜ ɬɟɩɥɨɢɡɨɥɢɪɭɸɬɫɹ. ȼ ɤɚɱɟɫɬɜɟ ɢɡɨɥɹɰɢɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɟɧɨɮɨɥ 
ɫɚɦɨɤɥɟɸɳɢɣɫɹ ɮɨɥɶɝɢɪɨɜɚɧɧɵɣ δ=13ɦɦ. ɉɪɢ ɦɨɧɬɚɠɟ ɦɟɬɚɥɥɢɱɟɫɤɢɯ 
ɜɨɡɞɭɯɨɜɨɞɨɜ ɧɭɠɧɨ ɫɨɛɥɸɞɚɬɶ ɫɥɟɞɭɸɳɢɟ ɨɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɋɇɢɉ: 

ɚ) ɜɨɡɞɭɯɨɜɨɞɵ ɧɟɨɛɯɨɞɢɦɨ ɧɚɞɟɠɧɨ ɩɪɢɤɪɟɩɥɹɬɶ ɤ ɫɬɪɨɢɬɟɥɶɧɵɦ 
ɤɨɧɫɬɪɭɤɰɢɹɦ ɡɞɚɧɢɹ; ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɨɩɢɪɚɧɢɟ ɜɨɡɞɭɯɨɜɨɞɨɜ ɧɚ 
ɜɟɧɬɢɥɹɰɢɨɧɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ; 

ɛ) ɜɟɪɬɢɤɚɥɶɧɵɟ ɜɨɡɞɭɯɨɜɨɞɵ ɧɟ ɞɨɥɠɧɵ ɨɬɤɥɨɧɹɬɶɫɹ ɨɬ ɜɟɪɬɢɤɚɥɢ 
ɛɨɥɟɟ ɱɟɦ ɧɚ 2 ɦɦ ɧɚ 1 ɦɟɬɪ ɜɵɫɨɬɵ; 

ɜ) ɜɨɡɞɭɯɨɜɨɞɵ,  ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ 
ɭɜɥɚɠɧɟɧɧɨɝɨ ɜɨɡɞɭɯɚ, ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɧɟ ɞɨɥɠɧɵ ɢɦɟɬɶ ɩɪɨɞɨɥɶɧɵɯ ɲɜɨɜ; 

ɝ) ɪɚɡɜɨɞɹɳɢɟ ɭɱɚɫɬɤɢ ɜɨɡɞɭɯɨɜɨɞɨɜ, ɧɚ ɤɨɬɨɪɵɯ ɜɨɡɦɨɠɧɨ  
ɜɵɩɚɞɟɧɢɟ ɤɨɧɞɟɧɫɚɬɚ ɢɡ ɬɪɚɧɫɩɨɪɬɢɪɭɟɦɨɝɨ ɜɥɚɠɧɨɝɨ ɜɨɡɞɭɯɚ, ɦɨɧɬɢɪɭɸɬ ɫ 
ɭɤɥɨɧɨɦ 0,01 – 0,015 ɜ ɫɬɨɪɨɧɭ ɞɪɟɧɢɪɭɸɳɢɯ ɭɫɬɪɨɣɫɬɜ. 
 

3.3 ɂɫɩɵɬɚɧɢɟ ɢ ɫɞɚɱɚ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɫɢɫɬɟɦ ɜɟɧɬɢɥɹɰɢɢ  
 
ɉɟɪɟɞ ɩɪɟɞɩɭɫɤɨɜɵɦɢ ɢɫɩɵɬɚɧɢɹɦɢ ɩɪɨɜɟɪɹɸɬ: ɫɨɨɬɜɟɬɫɬɜɢɟ ɩɪɨɟɤɬɭ ɢ 

ɩɪɚɜɢɥɶɧɨɫɬɶ ɭɫɬɚɧɨɜɤɢ ɜɟɧɬɢɥɹɰɢɨɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɭɫɬɪɨɣɫɬɜɚ 
ɜɟɧɬɢɥɹɰɢɨɧɧɵɯ ɲɚɯɬ ɤɚɧɚɥɨɜ ɢ ɦɨɧɬɚɠɚ ɜɨɡɞɭɯɨɜɨɞɨɜ; ɩɪɨɱɧɨɫɬɶ ɤɪɟɩɥɟɧɢɣ 
ɜɟɧɬɢɥɹɰɢɨɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɜɨɡɞɭɯɨɜɨɞɨɜ ɢ ɞɪɭɝɢɯ ɭɫɬɪɨɣɫɬɜ ɢ ɧɚɥɢɱɢɟ 
ɨɝɪɚɠɞɟɧɢɣ ɭ ɪɟɦɟɧɧɵɯ ɩɟɪɟɞɚɱ; ɩɪɚɜɢɥɶɧɨɫɬɶ ɭɫɬɚɧɨɜɤɢ ɠɚɥɸɡɢɣɧɵɯ 
ɪɟɲёɬɨɤ, ɤɥɚɩɚɧɨɜ, ɝɟɪɦɟɬɢɱɟɫɤɢɯ ɞɜɟɪɟɣ ɢ ɧɚɥɢɱɢɟ ɮɢɤɫɢɪɭɸɳɢɯ 
ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ ɭ ɪɟɝɭɥɢɪɭɸɳɢɯ ɭɫɬɪɨɣɫɬɜ; ɜɵɩɨɥɧɟɧɢɟ ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ 
ɩɪɨɟɤɬɨɦ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɛɨɪɶɛɟ ɫ ɲɭɦɨɦ. 

ɍɫɬɚɧɨɜɤɚ ɜɟɧɬɢɥɹɰɢɢ ɞɨ ɟё ɢɫɩɵɬɚɧɢɹ ɞɨɥɠɧɚ ɧɟɩɪɟɪɵɜɧɨ ɢ ɢɫɩɪɚɜɧɨ 
ɩɪɨɪɚɛɨɬɚɬɶ ɜ ɬɟɱɟɧɢɟ ɜɪɟɦɟɧɢ, ɨɩɪɟɞɟɥɹɟɦɨɝɨ ɩɨ ɩɚɫɩɨɪɬɭ ɢɫɩɵɬɵɜɚɟɦɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɢɥɢ ɩɨ ɬɟɯɧɢɱɟɫɤɢɦ ɭɫɥɨɜɢɹɦ. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɨɛɤɚɬɤɢ 
ɜɟɧɬɢɥɹɰɢɨɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɨɫɬɚɜɥɹɟɬɫɹ ɚɤɬ. 

ɉɪɢ ɢɫɩɵɬɚɧɢɢ ɩɪɨɜɟɪɹɸɬ: ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɫɢɫɬɟɦɵ; ɫɨɨɬɜɟɬɫɬɜɢɟ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɜɟɧɬɢɥɹɬɨɪɚ ɩɪɨɟɤɬɧɵɦ ɞɚɧɧɵɦ; ɪɚɜɧɨɦɟɪɧɨɫɬɶ ɩɪɨɝɪɟɜɚ 
ɜɨɞɨɧɚɝɪɟɜɚɬɟɥɟɣ ɢ ɪɚɫɩɵɥɟɧɢɹ ɜɨɞɵ ɮɨɪɫɭɧɤɚɦɢ; ɝɟɪɦɟɬɢɱɧɨɫɬɶ ɫɨɟɞɢɧɟɧɢɣ; 
ɫɨɨɬɜɟɬɫɬɜɢɟ ɩɪɨɟɤɬɧɵɦ ɞɚɧɧɵɦ ɨɛɴёɦɚ ɜɨɡɞɭɯɚ, ɩɪɨɯɨɞɹɳɟɝɨ ɱɟɪɟɡ 
ɜɨɡɞɭɯɨɪɚɫɩɪɟɞɟɥɢɬɟɥɢ ɢ ɜɨɡɞɭɯɨɡɚɛɨɪɧɵɟ ɭɫɬɪɨɣɫɬɜɚ.  
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Ɉɫɨɛɨɟ ɜɧɢɦɚɧɢɟ ɨɛɪɚɳɚɸɬ ɧɚ ɫɨɨɬɜɟɬɫɬɜɢɟ ɬɟɦɩɟɪɚɬɭɪ ɢ ɜɥɚɠɧɨɫɬɢ 
ɩɨɞɚɜɚɟɦɨɝɨ ɜ ɩɨɦɟɳɟɧɢɟ ɜɨɡɞɭɯɚ ɩɪɨɟɤɬɧɵɦ ɞɚɧɧɵɦ ɢ ɧɚ ɟɝɨ ɫɤɨɪɨɫɬɶ, 
ɨɫɨɛɟɧɧɨ, ɟɫɥɢ ɷɬɨɬ ɜɨɡɞɭɯ ɩɨɫɬɭɩɚɟɬ ɧɚ ɪɚɛɨɱɟɟ ɦɟɫɬɨ. 

ȼɟɥɢɱɢɧɚ ɩɨɞɫɨɫɚ ɢ ɭɬɟɱɟɤ ɜɨɡɞɭɯɚ ɜ ɫɢɫɬɟɦɚɯ ɜɟɧɬɢɥɹɰɢɢ ɩɪɢ ɞɥɢɧɟ ɫɟɬɢ 
ɞɨ 50 ɦ ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ 10%, ɚ ɩɪɢ ɛɨɥɶɲɟɣ ɞɥɢɧɟ ɫɟɬɢ 15% 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɜɟɧɬɢɥɹɬɨɪɚ. 

ɉɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɪɚɛɨɬ ɩɨ ɩɪɟɞɩɭɫɤɨɜɵɦ ɢɫɩɵɬɚɧɢɹɦ ɢ ɪɟɝɭɥɢɪɨɜɤɟ 
ɭɫɬɚɧɨɜɨɤ ɫɨɫɬɚɜɥɹɸɬ ɩɪɢёɦɨɱɧɵɣ ɚɤɬ, ɩɪɢɥɨɠɟɧɢɟɦ ɤ ɤɨɬɨɪɨɦɭ ɞɨɥɠɧɵ 
ɹɜɥɹɬɶɫɹ ɫɥɟɞɭɸɳɢɟ ɞɨɤɭɦɟɧɬɵ: ɢɫɩɨɥɧɢɬɟɥɶɧɵɟ ɱɟɪɬɟɠɢ ɫ ɩɨɹɫɧɢɬɟɥɶɧɨɣ 
ɡɚɩɢɫɤɨɣ ɢ ɫɨ ɜɫɟɦɢ ɜɧɟɫёɧɧɵɦɢ ɜ ɪɚɛɨɱɭɸ ɞɨɤɭɦɟɧɬɚɰɢɸ ɢɡɦɟɧɟɧɢɹɦɢ, 
ɞɨɩɭɳɟɧɧɵɦɢ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɪɚɛɨɬ, ɚ ɬɚɤɠɟ ɞɨɤɭɦɟɧɬɵ, ɩɨɞɬɜɟɪɠɞɚɸɳɢɟ 
ɢɡɦɟɧɟɧɢɹ; ɚɤɬɵ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɹ ɫɤɪɵɬɵɯ ɪɚɛɨɬ ɢ ɚɤɬɵ ɩɪɨɦɟɠɭɬɨɱɧɨɣ 
ɩɪɢёɦɤɢ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ; ɩɚɫɩɨɪɬɚ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɟ; ɚɤɬɵ ɧɚ 
ɩɪɟɞɩɭɫɤɨɜɵɟ ɢɫɩɵɬɚɧɢɹ ɢ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɜɟɧɬɢɥɹɰɢɨɧɧɵɯ ɭɫɬɚɧɨɜɨɤ; 
ɩɚɫɩɨɪɬɚ ɧɚ ɜɟɧɬɢɥɹɰɢɨɧɧɵɟ ɭɫɬɚɧɨɜɤɢ ɜ ɞɜɭɯ ɷɤɡɟɦɩɥɹɪɚɯ. 

ɂɫɩɵɬɚɧɢɟ ɢ ɧɚɥɚɞɤɚ ɭɫɬɚɧɨɜɨɤ ɜɟɧɬɢɥɹɰɢɢ ɧɚ ɫɚɧɢɬɚɪɧɨ-
ɝɢɝɢɟɧɢɱɟɫɤɢɟ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɞɨɥɠɧɵ ɩɪɨɜɨɞɢɬɶɫɹ ɩɪɢ 
ɩɨɥɧɨɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɡɚɝɪɭɡɤɟ ɜɟɧɬɢɥɢɪɭɟɦɵɯ ɩɨɦɟɳɟɧɢɣ ɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

Ʉɨɦɩɥɟɤɫɧɨɟ ɨɩɪɨɛɨɜɚɧɢɟ ɫɢɫɬɟɦ ɜɟɧɬɢɥɹɰɢɢ ɜɨɡɞɭɯɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ 
ɩɪɨɝɪɚɦɦɟ ɢ ɝɪɚɮɢɤɭ, ɪɚɡɪɚɛɨɬɚɧɧɵɦ ɡɚɤɚɡɱɢɤɨɦ ɢɥɢ ɩɨ ɟɝɨ ɩɨɪɭɱɟɧɢɸ 
ɧɚɥɚɞɨɱɧɨɣ ɨɪɝɚɧɢɡɚɰɢɟɣ ɢ ɫɨɝɥɚɫɨɜɚɧɧɵɦ ɫ ɝɟɧɟɪɚɥɶɧɵɦ ɩɨɞɪɹɞɱɢɤɨɦ ɢ 
ɦɨɧɬɚɠɧɨɣ ɨɪɝɚɧɢɡɚɰɢɟɣ. 
 

3.4 Ɋɚɫɱɟɬ ɞɥɢɧ ɜɨɡɞɭɯɨɜɨɞɨɜ ɫɢɫɬɟɦɵ ɉ2 
 

1) ȼɨɡɞɭɯɨɜɨɞ  500 ɦɦ: 
37801203100700031007000 21  ll ɦɦ; 

935,51 F ɦ2. 
2) Ƚɢɛɤɚɹ ɜɫɬɚɜɤɚ 500 ɦɦ: 1202 l ɦɦ. 
3) Ƚɢɛɤɚɹ ɜɫɬɚɜɤɚ 500ɯ400 ɦɦ: 1203 l ɦɦ. 
4) ȼɨɡɞɭɯɨɜɨɞ 500ɯ400 ɦɦ:  

1130450120170012017001700 5534  llll ɦɦ; 
03,124 F ɦ2. 

5) Ɉɬɜɨɞ 90ɨ 500ɯ400 ɦɦ: 4505 l ɦɦ; 31,15 F ɦ2. 

6) ȼɨɡɞɭɯɨɜɨɞ 500ɯ400 ɦɦ:  
435)2/350(450106045010601060 7756  llll ɦɦ; 

783,06 F ɦ2. 
7)Ɍɪɨɣɧɢɤ ɧɟɪɚɜɧɨɩɪɨɯɨɞɧɨɣ: ɫɦ. ɭɡɟɥ 1. 
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8) ȼɨɡɞɭɯɨɜɨɞ 500ɯ400 ɦɦ: 
10225100)2/350(10500)2/350(1050010500 9978  llll ɦɦ; 

41,188 F ɦ2. 

9)ɉɟɪɟɯɨɞ ɫ 500ɯ400 ɧɚ 400ɯ400: 1009 l ɦɦ; 19,09 F ɦ2. 
10) ȼɨɡɞɭɯɨɜɨɞ 400ɯ400 ɦɦ: 

620010063006300 910  ll ɦɦ;  
9,910 F ɦ2. 

11) ɉɟɪɟɯɨɞ ɫ 400ɯ400 ɧɚ 300ɯ400: 10011 l ɦɦ; 17,011 F ɦ2. 
12) ȼɨɡɞɭɯɨɜɨɞ 300ɯ400: 

580010059005900 1112  ll ɦɦ; 

12,812 F ɦ2. 
13) ɉɟɪɟɯɨɞ ɫ 300ɯ400 ɧɚ 150ɯ150: 10013 l ɦɦ; 24,013 F ɦ2. 

14) ȼɨɡɞɭɯɨɜɨɞ 150ɯ150 ɦɦ: 
580270850850 1514  ll ɦɦ; 

35,014 F ɦ2. 

15) Ɉɬɜɨɞ 90ɨ 150ɯ150 ɦɦ: 27015 l ɦɦ; 27,015 F ɦ2. 

16) ȼɨɡɞɭɯɨɜɨɞ 150ɯ150 ɦɦ: 
222027027027602760 171516  lll ɦɦ; 

33,116 F ɦ2. 

17) Ɉɬɜɨɞ 90ɨ 150ɯ150 ɦɦ: 27017 l ɦɦ; 27,017 F ɦ2. 

18) ȼɨɡɞɭɯɨɜɨɞ 150ɯ150 ɦɦ: 
358027038503850 1718  ll ɦɦ; 

75,218 F ɦ2. 

19) ȼɨɡɞɭɯɨɜɨɞ 200ɯ200 ɦɦ: 
300300300900900 20719  lll ɦɦ; 

24,019 F ɦ2. 

20) Ɉɬɜɨɞ 90ɨ 200ɯ200 ɦɦ: 30020 l ɦɦ; 39,020 F ɦ2. 

21) ȼɨɡɞɭɯɨɜɨɞ 200ɯ200 ɦɦ: 
130030016001600 2021  ll ɦɦ; 

04,121 F ɦ2. 
 
Ɇɨɧɬɚɠɧɚɹ ɫɯɟɦɚ ɫɢɫɬɟɦɵ ɉ2 ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.1. 
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Ɋɢɫɭɧɨɤ 4.1- Ɇɨɧɬɚɠɧɚɹ ɫɯɟɦɚ ɫɢɫɬɟɦɵ ɉ2 
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3.5 ɂɧɫɬɪɭɦɟɧɬɵ ɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɞɥɹ ɦɨɧɬɚɠɚ ɫɢɫɬɟɦ ɜɟɧɬɢɥɹɰɢɢ ɢ 
ɨɬɨɩɥɟɧɢɹ 

 
ȼ ɫɢɫɬɟɦɚɯ ɜɟɧɬɢɥɹɰɢɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜɟɧɬɢɥɹɬɨɪɵ, ɤɨɧɞɢɰɢɨɧɟɪɵ, 

ɩɪɢɬɨɱɧɵɟ ɤɚɦɟɪɵ, ɜɨɡɞɭɲɧɵɟ ɡɚɜɟɫɵ, ɨɬɨɩɢɬɟɥɶɧɨ-ɜɟɧɬɢɥɹɰɢɨɧɧɵɟ ɚɝɪɟɝɚɬɵ, 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɨɱɢɫɬɤɢ ɜɨɡɞɭɯɚ, ɜɨɡɞɭɯɨɜɨɞɵ ɢ ɮɚɫɨɧɧɵɟ ɱɚɫɬɢ ɤ ɧɢɦ, 
ɜɟɧɬɢɥɹɰɢɨɧɧɵɟ ɞɟɬɚɥɢ, ɩɪɨɤɥɚɞɨɱɧɵɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɦɚɬɟɪɢɚɥɵ. 
              
               Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɝɟɪɦɟɬɢɱɧɨɫɬɢ ɫɨɟɞɢɧɟɧɢɣ ɜɨɡɞɭɯɨɜɨɞɨɜ ɩɪɢɦɟɧɹɸɬ 
ɪɚɡɥɢɱɧɵɟ ɭɩɥɨɬɧɹɸɳɢɟ ɦɚɬɟɪɢɚɥɵ ɜ ɜɢɞɟ ɩɨɪɨɥɨɧɚ, ɦɨɧɨɥɢɬɧɨɣ ɥɢɫɬɨɜɨɣ 
ɬɟɯɧɢɱɟɫɤɨɣ ɢ ɩɨɪɢɫɬɨɣ ɪɟɡɢɧɵ, ɩɨɥɢɦɟɪɧɨɝɨ ɦɚɫɬɢɱɧɨɝɨ ɠɝɭɬɚ ɉɆɀ-1, 
ɩɨɥɢɦɟɪɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ȽɌɊɄ-2, ɬɟɪɦɨɭɫɚɠɢɜɚɸɳɢɯ ɭɩɥɨɬɧɹɸɳɢɯ ɦɚɧɠɟɬ, 
ɚɫɛɟɫɬɨɜɨɝɨ ɠɝɭɬɚ, ɚɫɛɟɫɬɨɜɨɝɨ ɤɚɪɬɨɧɚ, ɛɭɬɟɩɪɨɥɚ, ɝɟɪɥɟɧɚ, ɤɢɫɥɨɬɨɫɬɨɣɤɨɝɨ 
ɩɪɨɤɥɚɞɨɱɧɨɝɨ ɩɥɚɫɬɢɤɚ ɢɥɢ ɤɢɫɥɨɬɨɫɬɨɣɤɨɣ ɪɟɡɢɧɵ ɢ ɬ.ɞ.  

Ʉ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɦ ɦɚɬɟɪɢɚɥɚɦ, ɢɫɩɨɥɶɡɭɟɦɵɦ ɞɥɹ ɦɨɧɬɚɠɚ ɫɢɫɬɟɦ 
ɜɟɧɬɢɥɹɰɢɢ ɜɨɡɞɭɯɚ, ɨɬɧɨɫɹɬɫɹ ɦɟɬɢɡɵ, ɷɥɟɤɬɪɨɞɵ, ɫɜɚɪɨɱɧɚɹ ɩɪɨɜɨɥɨɤɚ, 
ɥɚɤɨɤɪɚɫɨɱɧɵɟ ɦɚɬɟɪɢɚɥɵ, ɩɪɢɜɨɞɧɵɟ ɪɟɦɧɢ, ɫɦɚɡɨɱɧɵɟ ɦɚɬɟɪɢɚɥɵ. ɂɯ ɦɚɪɤɚ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɦɨɧɬɚɠɧɵɦ ɩɪɨɟɤɬɨɦ ɢɥɢ ɪɚɛɨɱɟɣ ɞɨɤɭɦɟɧɬɚɰɢɟɣ. 

Ⱦɥɹ ɫɢɫɬɟɦ ɰɟɧɬɪɚɥɶɧɨɝɨ ɨɬɨɩɥɟɧɢɹ ɩɪɢɦɟɧɹɸɬ ɜ ɨɫɧɨɜɧɨɦ ɫɬɚɥɶɧɵɟ 
ɥёɝɤɢɟ ɢɥɢ ɨɛɵɤɧɨɜɟɧɧɵɟ ɜɨɞɨɝɚɡɨɩɪɨɜɨɞɧɵɟ, ɷɥɟɤɬɪɨɫɜɚɪɧɵɟ ɢ ɛɟɫɲɨɜɧɵɟ 
ɬɪɭɛɵ. 

ȼ ɤɚɱɟɫɬɜɟ ɭɩɥɨɬɧɢɬɟɥɹ ɞɥɹ ɮɥɚɧɰɟɜɵɯ ɫɨɟɞɢɧɟɧɢɣ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 
ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɧɟ ɛɨɥɟɟ 150 °ɋ ɩɪɢɦɟɧɹɸɬ ɩɨɪɚɧɢɬ, ɬɨɥɳɢɧɨɣ 2-3 ɦɦ, ɢɥɢ 
ɮɬɨɪɨɩɥɚɫɬ 4 ɦɦ, ɚ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɧɟ ɛɨɥɟɟ 130 °ɋ -
ɩɪɨɤɥɚɞɤɢ ɢɡ ɬɟɪɦɨɫɬɨɣɤɨɣ ɪɟɡɢɧɵ. Ⱦɥɹ ɪɟɡɶɛɨɜɵɯ ɫɨɟɞɢɧɟɧɢɣ ɜ ɤɚɱɟɫɬɜɟ 
ɭɩɥɨɬɧɢɬɟɥɹ ɩɪɢɦɟɧɹɸɬ ɥɟɧɬɭ ɢɡ ɮɬɨɪɨɩɥɚɫɬɨɜɨɝɨ ɭɩɥɨɬɧɢɬɟɥɶɧɨɝɨ ɦɚɬɟɪɢɚɥɚ 
ɢɥɢ ɥɶɧɹɧɭɸ ɩɪɹɞɶ, ɩɪɨɩɢɬɚɧɧɭɸ ɫɜɢɧɰɨɜɵɦ ɫɭɪɢɤɨɦ ɢɥɢ ɛɟɥɢɥɚɦɢ, 
ɡɚɦɟɲɚɧɧɵɦɢ ɧɚ ɨɥɢɮɟ, ɚ ɬɚɤɠɟ ɚɫɛɟɫɬɨɜɭɸ ɩɪɹɞɶ ɜɦɟɫɬɟ ɫ ɥɶɧɹɧɨɣ ɩɪɹɞɶɸ, 
ɩɪɨɩɢɬɚɧɧɵɟ ɝɪɚɮɢɬɨɦ, ɡɚɦɟɲɚɧɧɵɦ ɧɚ ɨɥɢɮɟ ɢɥɢ ɥɟɧɬɭ ɮɬɨɪɨɩɥɚɫɬɨɜɨɝɨ 
ɭɩɥɨɬɧɢɬɟɥɶɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. 

ɋɚɥɶɧɢɤɢ ɭ ɡɚɞɜɢɠɟɤ, ɜɟɧɬɢɥɟɣ ɢ ɤɪɚɧɨɜ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 
ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɞɨ 100°ɋ ɯɥɨɩɱɚɬɨɛɭɦɚɠɧɨɣ, ɥɶɧɹɧɨɣ, ɩɟɧɶɤɨɜɨɣ, 
ɮɬɨɪɨɩɥɚɫɬɨɜɨɣ ɧɚɛɢɜɤɨɣ, ɚ ɩɪɢ ɩɚɪɟ ɢɥɢ ɜɨɞɟ ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ ɛɨɥɟɟ 100° ɋ 
ɚɫɛɟɫɬɨɜɨɣ, ɬɚɥɶɤɨɜɨɣ, ɩɥɟɬɟɧɨɣ ɢɥɢ ɮɬɨɪɨɩɥɚɫɬɨɜɨɣ ɧɚɛɢɜɤɨɣ. 
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ɁȺɄɅɘЧȿɇɂȿ 
 
ɍɪɨɜɟɧɶ ɪɚɡɜɢɬɢɹ ɫɨɜɪɟɦɟɧɧɨɣ ɤɥɢɦɚɬɨɬɟɯɧɢɤɢ ɩɪɟɞɴɹɜɥɹɟɬ ɜɵɫɨɤɢɟ 

ɬɪɟɛɨɜɚɧɢɹ ɤ ɮɭɧɞɚɦɟɧɬɚɥɶɧɨɣ ɢ ɫɩɟɰɢɚɥɶɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɫɩɟɰɢɚɥɢɫɬɨɜ ɩɨ 

ɨɬɨɩɥɟɧɢɸ ɢ ɜɟɧɬɢɥɹɰɢɢ ɜɨɡɞɭɯɚ. 

ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɢɫɬɟɦ ɜɟɧɬɢɥɹɰɢɢ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɤɨɦɩɥɟɤɫ 

ɜɡɚɢɦɨɫɜɹɡɚɧɧɵɯ ɡɚɞɚɱ: ɨɛɨɫɧɨɜɚɧɢɟ ɜɨɡɞɭɯɨɨɛɦɟɧɨɜ, ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɢɣ 

ɪɚɫɱёɬ ɜɨɡɞɭɯɨɜɨɞɨɜ, ɩɨɞɛɨɪ ɨɫɧɨɜɧɨɝɨ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ȼ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɟ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɵ ɫɢɫɬɟɦɚ ɜɟɧɬɢɥɹɰɢɢ  ɫ 

ɦɟɯɚɧɢɱɟɫɤɢɦ ɩɨɛɭɠɞɟɧɢɟɦ, ɫɨɡɞɚɸɳɢɟ ɞɨɩɭɫɬɢɦɵɟ ɩɚɪɚɦɟɬɪɵ 

ɦɢɤɪɨɤɥɢɦɚɬɚ, ɤɚɤ ɧɚ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ, ɬɚɤ ɢ ɜ ɰɟɥɨɦ ɩɨɦɟɳɟɧɢɢ . 

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 ɜɟɧɬɢɥɹɰɢɢ. 

Ⱥ ɬɚɤ ɠɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ ɜ ɭɱɟɛɧɨɦ 

ɰɟɧɬɪɟ ɛɵɥɢ ɩɪɢɧɹɬɵ ɫɥɟɞɭɸɳɢɟ ɪɟɲɟɧɢɹ: 

- ɩɪɢɬɨɱɧɚɹ ɢ ɜɵɬɹɠɧɚɹ ɜɟɧɬɢɥɹɰɢɹ ɫ ɦɟɯɚɧɢɱɟɫɤɢɦ ɩɨɛɭɠɞɟɧɢɟɦ; 

- ɫɢɫɬɟɦɵ ɥɨɤɚɥɢɡɭɸɳɟɣ ɜɟɧɬɢɥɹɰɢɢ;  

- ɫɯɟɦɚ ɨɪɝɚɧɢɡɚɰɢɢ ɜɨɡɞɭɯɨɨɛɦɟɧɚ ɩɪɢɧɹɬɚ ɫɜɟɪɯɭ ɜɜɟɪɯ.  
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Наименование
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Кат.
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Экспликация помещений

1 Лестничная клетка

2 Офисное помещение

3 Офисное помещение

4 Лаборатория

5 Коридор

6 Коридор

7 Сан/узел
8 КУИн

9 Подсобное помещение
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№ по
плану

Наименование
Площадь
м.кв.

Кат.
пом

1

2

3

4

5

6

Лестничная клетка

Гардероб персонала (верхняя одежда)

Раздевалка (домашняя одежда)

Душевая

Преддушевая

Раздевалка (санитарная одежда)

14.85

10,8

10,8

5,88

8.55

8.28

7

8

9

Бельевая (чистое белье)

Бельевая (грязное белье)

Комната приема пищи персонала

62.24

24.93

3.44

10 Подсобное помещение 7.5

12

13

14

Загузочная

Склад сухих продуктов

Камера холодильная для фруктов

48.00

19.30

15

16

17 Склад суточного хранения сырья 3.44

18 Участок растаривания сырья 28.98

11 111.58

Камера холодильная молочно-жировая

Камера морозильная для ягод

Камера холодильная покупной продукции

19.30

28.94

28.94

19 Мастерская 24.93

20 Склад муки 39.60

22

23

24

Отделение просеивания муки и др. прод.

Участок хранения и распаковки яиц

Участок мойки и дезинфекции яиц

48.00

19.30

25

26

27 Цех разделки теста и выпечки
3.44

28 Отделение зачистки масла 28.98

21 9.78

Участок получения яичной массы

Отделение под-ки сырья к производству

Цех приготовления теста

19.30

28.94

28.94

29

30

Цех приготовления крема 19.30

31

32 Отделение резки бисквита и приго-я п\ф 3.44

33 Отделение отделки конд. изделий 28.98

Отделение мойки и сушки

внутрицеховой тары и инвентаря

Участок выстойки бисквита

19.30

28.94

34

35

Камера морозильная для п\ф 19.30

36

37

38 Отделение мытья и сушки оборот. тары 28.98

Камера холодильная для п\ф

Отделение приготовления отделочных п\ф

Отделение мытья и стерилизации конд.

мешков, након. и мелкого инвентаря

19.30

28.94

28.94

39
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Склад упаковочных материалов

Экспедиция готовых изделий

Камера холодильная готовых изделий

19.30

28.94

28.94

42 Склад бытовой химии

43 Коридор

44 Сан/узел

45 Постирочная

46 Тамбур

47 КУИн

48 Коридор

49 Электрощитовая

50 Тепловой узел

№ по
плану
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Площадь
м.кв.

Кат.
пом
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