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ȼȼȿȾȿɇɂȿ 
 

Ƚɚɡɨɫɧɚɛɠɟɧɢɟ ɨɤɚɡɵɜɚɟɬ ɫɭɳɟɫɬɜɟɧɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɛɵɬɨɜɵɟ ɭɫɥɨɜɢɹ 

ɠɢɡɧɢ ɧɚɫɟɥɟɧɢɹ. Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɞɚɧɧɨɣ ɨɬɪɚɫɥɢ ɨɱɟɜɢɞɧɚ. ɐɟɧɬɪɚɥɢɡɨɜɚɧɧɨɟ 

ɝɚɡɨɫɧɚɛɠɟɧɢɟ ɩɨɥɧɨɫɬɶɸ ɨɫɜɨɛɨɠɞɚɟɬ ɧɚɫɟɥɟɧɢɟ ɨɬ ɡɚɛɨɬ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ 

ɬɨɩɥɢɜɨɦ, ɡɧɚɱɢɬɟɥɶɧɨ ɫɨɤɪɚɳɚɟɬɫɹ ɜɪɟɦɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɩɢɳɢ, ɩɨɜɵɲɚɟɬɫɹ 

ɤɭɥɶɬɭɪɚ ɛɵɬɚ, ɢɦɟɟɬ ɦɟɫɬɨ ɦɚɬɟɪɢɚɥɶɧɵɟ ɜɵɝɨɞɵ, ɬɨ ɟɫɬɶ ɫɨɡɞɚɸɬɫɹ 

ɛɥɚɝɨɩɪɢɹɬɧɵɟ ɭɫɥɨɜɢɹ ɞɥɹ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɥɸɞɟɣ.  

ȼ ɞɚɧɧɨɣ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɦɚɬɟɪɢɚɥɵ ɩɨ ɝɚɡɢɮɢɤɚɰɢɢ 

ɠɢɥɨɣ ɡɨɧɵ ɪɚɛɨɱɟɝɨ ɩɨɫɟɥɤɚ , Ʉɪɚɫɧɨɹɫɪɤɨɝɨ ɤɪɚɹ, ɱɢɫɥɟɧɧɨɫɬɶ ɫɨɫɬɚɜɥɹɟɬ 

4000 ɱɟɥɨɜɟɤ. Ƚɚɡɨɫɧɚɛɠɟɧɢɟ ɝɨɪɨɞɚ ɩɪɟɞɩɨɥɚɝɚɟɦ ɨɫɭɳɟɫɬɜɢɬɶ ɩɪɢɪɨɞɧɵɦ 

ɝɚɡɨɦ. 

Ȼɥɚɝɨɞɚɪɹ ɬɟɯɧɢɱɟɫɤɢɦ ɪɟɲɟɧɢɹɦ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɦ ɜ ɪɚɛɨɬɟ, 

ɝɚɡɢɮɢɤɚɰɢɹ ɩɨɫɟɥɤɚ ɦɨɠɟɬ ɜɟɫɬɢɫɶ ɧɚ ɫɨɜɪɟɦɟɧɧɨɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦ ɭɪɨɜɧɟ, 

ɪɟɲɚɹ ɤɚɤ ɡɚɞɚɱɢ ɝɚɡɨɫɧɚɛɠɟɧɢɹ ɧɚɫɟɥɟɧɢɹ, ɬɚɤ ɢ ɩɨɞɞɟɪɠɚɧɢɹ 

ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɛɚɥɚɧɫɚ. 

ȼɄɊ ɜɵɩɨɥɧɟɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɋɉ 62.13330.2011 

Ƚɚɡɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɟ ɫɢɫɬɟɦɵ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 42-01-

2002. Ȼɥɚɝɨɞɚɪɹ ɬɟɯɧɢɱɟɫɤɢɦ ɪɟɲɟɧɢɹɦ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɦ ɜ ɪɚɛɨɬɟ, 

ɝɚɡɢɮɢɤɚɰɢɹ ɪɚɛɨɱɟɝɨ ɩɨɫɟɥɤɚ ɦɨɠɟɬ ɜɟɫɬɢɫɶ ɧɚ ɫɨɜɪɟɦɟɧɧɨɦ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦ ɭɪɨɜɧɟ, ɪɟɲɚɹ ɡɚɞɚɱɢ ɝɚɡɨɫɧɚɛɠɟɧɢɹ ɧɚɫɟɥɟɧɢɹ 
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1 Ƚɚɡɨɫɧɚɛɠɟɧɢɟ 

1.1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢя ɨ ɝɚɡɢɮɢɤɚɰɢɢ ɫɟɥɚ 

 

Ɋɚɛɨɱɢɣ ɩɨɫɟɥɨɤ  ɪɚɫɩɨɥɨɠɟɧ ɜ  ɝɨɪɨɞɟ Ʉɪɚɫɧɨɹɪɫɤ  Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ.  

ɑɢɫɥɟɧɧɨɫɬɶ ɧɚɫɟɥɟɧɢɹ 4000 ɱɟɥɨɜɟɤ. 

ȼ ɩɨɫɟɥɤɟ ɧɚɯɨɞɹɬɫɹ ɤɨɬɟɥɶɧɵɟ: ɐɟɧɬɪɚɥɶɧɚɹ ɤɨɬɟɥɶɧɚɹ  №1 , Ʉɨɬɟɥɶɧɚɹ 
ɚɞɦɢɧɢɫɬɪɚɰɢɢ №2, Ʉɨɬɟɥɶɧɚɹ ɛɨɥɶɧɢɰɵ  

Ƚɚɡɢɮɢɰɢɪɨɜɚɬɶ Ɋɚɛɨɱɢɣ ɩɨɫɟɥɨɤ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɩɪɢɪɨɞɧɵɦ ɝɚɡɨɦ 

ɫɥɟɞɭɸɳɟɝɨ ɫɨɫɬɚɜɚ ɝɨɪɸɱɢɯ ɤɨɦɩɨɧɟɧɬɨɜ: ɦɟɬɚɧ – 94%, ɷɬɚɧ – 1,5%; ɩɪɨɩɚɧ 

– 0,8%, ɛɭɬɚɧ – 0,5%, ɩɟɧɬɚɧ – 0,2, ɭɝɥɟɤɢɫɥɵɣ ɝɚɡ – 1%, ɚɡɨɬ + ɪɟɞɤɢɟ ɝɚɡɵ – 

2%. 

Ɇɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ: 

- ɬɟɦɩɟɪɚɬɭɪɚ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ ɨɬɚɩɥɢɜɚɟɦɵɯ ɡɞɚɧɢɣ, tȼɇ =22°ɋ 4; 

- ɪɚɫɱɟɬɧɚɹ ɧɚɪɭɠɧɚɹ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɨɬɨɩɥɟɧɢɹ, tɊ.Ɉ = -37°ɋ 4; 

- ɪɚɫɱɟɬɧɚɹ ɧɚɪɭɠɧɚɹ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɜɟɧɬɢɥɹɰɢɢ, tɊ.ȼ.= -37°ɋ 4; 

- ɫɪɟɞɧɹɹ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɡɚ ɨɬɨɩɢɬɟɥɶɧɵɣ ɫɟɡɨɧ, tɋɊ.Ɉ = -6,7°ɋ 4; 

- ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ, ɩ0 = 233 ɫɭɬɨɤ 4. 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɝɚɡɢɮɢɤɚɰɢɢ ɠɢɥɨɝɨ ɫɟɤɬɨɪɚ – ɬɚɛɥɢɰɚ 1. 

 

Ɍɚɛɥɢɰɚ 1 − ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɝɚɡɢɮɢɤɚɰɢɢ ɠɢɥɨɝɨ ɫɟɤɬɨɪɚ 

ɇɨɦɟɪ 
ɤɜɚɪɬɚɥɚ 

ɑɢɫɥɨ 
ɠɢɬɟɥɟɣ 

(ɩɨɬɪɟɛɢɬɟɥɟɣ 
ɝɚɡɚ) 

ɉɥɨɳɚɞɶ ɨɬɚɩɥɢɜɚɟɦɵɯ 
ɩɨɦɟɳɟɧɢɣ ɚɜɬɨɧɨɦɧɨɣ 

ɫɢɫɬɟɦɨɣ 
ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ, ɦ2 

ɉɪɢɦɟɱɚɧɢɟ 

1 250  Ɇɧɨɝɨɷɬɚɠɧɚɹ ɡɚɫɬɪɨɣɤɚ 
(ɬɟɩɥɨɫɧɚɛɠɟɧɢɟ ɨɬ 

ɰɟɧɬɪɚɥɶɧɨɣ ɤɨɬɟɥɶɧɨɣ) 
2 270  Ɇɧɨɝɨɷɬɚɠɧɚɹ ɡɚɫɬɪɨɣɤɚ 

(ɬɟɩɥɨɫɧɚɛɠɟɧɢɟ ɨɬ 
ɰɟɧɬɪɚɥɶɧɨɣ ɤɨɬɟɥɶɧɨɣ) 

3 180  Ɇɧɨɝɨɷɬɚɠɧɚɹ ɡɚɫɬɪɨɣɤɚ 
(ɬɟɩɥɨɫɧɚɛɠɟɧɢɟ ɨɬ 

ɰɟɧɬɪɚɥɶɧɨɣ ɤɨɬɟɥɶɧɨɣ) 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 1 − ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɝɚɡɢɮɢɤɚɰɢɢ ɠɢɥɨɝɨ ɫɟɤɬɨɪɚ 

ɇɨɦɟɪ 
ɤɜɚɪɬɚɥɚ 

ɑɢɫɥɨ 
ɠɢɬɟɥɟɣ 

(ɩɨɬɪɟɛɢɬɟɥɟɣ 
ɝɚɡɚ) 

ɉɥɨɳɚɞɶ ɨɬɚɩɥɢɜɚɟɦɵɯ 
ɩɨɦɟɳɟɧɢɣ ɚɜɬɨɧɨɦɧɨɣ 

ɫɢɫɬɟɦɨɣ 
ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ, ɦ2 

ɉɪɢɦɟɱɚɧɢɟ 

4 280  Ɇɧɨɝɨɷɬɚɠɧɚɹ ɡɚɫɬɪɨɣɤɚ 
(ɬɟɩɥɨɫɧɚɛɠɟɧɢɟ ɨɬ 

ɰɟɧɬɪɚɥɶɧɨɣ ɤɨɬɟɥɶɧɨɣ) 
5 230  Ɇɧɨɝɨɷɬɚɠɧɚɹ ɡɚɫɬɪɨɣɤɚ 

(ɬɟɩɥɨɫɧɚɛɠɟɧɢɟ ɨɬ 
ɰɟɧɬɪɚɥɶɧɨɣ ɤɨɬɟɥɶɧɨɣ) 

6 90  Ɇɧɨɝɨɷɬɚɠɧɚɹ ɡɚɫɬɪɨɣɤɚ 
(ɬɟɩɥɨɫɧɚɛɠɟɧɢɟ ɨɬ 

ɰɟɧɬɪɚɥɶɧɨɣ ɤɨɬɟɥɶɧɨɣ) 
7 140  Ɇɧɨɝɨɷɬɚɠɧɚɹ ɡɚɫɬɪɨɣɤɚ 

(ɬɟɩɥɨɫɧɚɛɠɟɧɢɟ ɨɬ 
ɰɟɧɬɪɚɥɶɧɨɣ ɤɨɬɟɥɶɧɨɣ) 

8 180  Ɇɧɨɝɨɷɬɚɠɧɚɹ ɡɚɫɬɪɨɣɤɚ 
(ɬɟɩɥɨɫɧɚɛɠɟɧɢɟ ɨɬ 

ɰɟɧɬɪɚɥɶɧɨɣ ɤɨɬɟɥɶɧɨɣ) 
9 250  Ɇɧɨɝɨɷɬɚɠɧɚɹ ɡɚɫɬɪɨɣɤɚ 

(ɬɟɩɥɨɫɧɚɛɠɟɧɢɟ ɨɬ 
ɰɟɧɬɪɚɥɶɧɨɣ ɤɨɬɟɥɶɧɨɣ) 

10 280  Ɇɧɨɝɨɷɬɚɠɧɚɹ ɡɚɫɬɪɨɣɤɚ 
(ɬɟɩɥɨɫɧɚɛɠɟɧɢɟ ɨɬ 

ɰɟɧɬɪɚɥɶɧɨɣ ɤɨɬɟɥɶɧɨɣ) 
11 100 1800  
12 100 1800   
13 120 2160  
14 90 1620  
15 130 2340  
16 120 2160  
17 110 1980  
18 90 1620   
19 70 1260   
20 80 1440  
21 80 1440  
22 70 1260  
23 90 1620  
24 120 2160  
25 100 1800  
26 80 1440  
27 110 1980  
28 120 2160  
29 70 1260  
 ȼɫɟɝɨ 4000  
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Ɍɚɛɥɢɰɚ 2 − ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ ɩɨɬɪɟɛɥɟɧɢɹ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ 

ɤɨɬɟɥɶɧɵɦɢ 

Ⱥɛɨɧɟɧɬ ɇɚɢɦɟɧɨɜɚɧɢɟ ɚɛɨɧɟɧɬɚ 
ȼɵɪɚɛɚɬɵɜɚɟɦɚɹ ɬɟɩɥɨɜɚɹ ɦɨɳɧɨɫɬɶ 

Ƚɤɚɥ/ɱ Ƚɤɚɥ/ɝɨɞ 

1 ɐɟɧɬɪɚɥɶɧɚɹ ɤɨɬɟɥɶɧɚɹ №1 8.0 3000 
2 Ʉɨɬɟɥɶɧɚɹ ɚɞɦɢɧɢɫɬɪɚɰɢɢ №2 0.5 1800 
3 Ʉɨɬɟɥɶɧɚɹ ɛɨɥɶɧɢɰɵ  1.2 4400 
4 ɏɥɟɛɨɩɟɤɚɪɧɹ    

 

 

1.2 Ɋɚɫɱɟɬ ɧɢɡɲɟɣ ɬɟɩɥɨɬɵ ɫɝɨɪɚɧɢя ɢ ɩɥɨɬɧɨɫɬɢ ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɝɚɡɚ 
 
 

Ⱦɥɹ ɪɚɫɱɟɬɚ ɩɨɬɪɟɛɥɟɧɢɹ ɝɚɡɚ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɧɢɡɲɭɸ ɬɟɩɥɨɬɭ 

ɫɝɨɪɚɧɢɹ ɫɭɯɨɝɨ ɝɚɡɚ, ɤȾɠ/ɦ3, ɚ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ 

ɩɥɨɬɧɨɫɬɶ ɝɚɡɚ, ɤɝ/ɦ3, ɢ ɟɝɨ ɤɢɧɟɦɚɬɢɱɟɫɤɭɸ ɜɹɡɤɨɫɬɶ, ɦ2/ɫ.  

ɇɢɡɲɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɝɚɡɚ, ɤȾɠ/ɦ3, ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɫɭɦɦɚ 

ɩɪɨɢɡɜɟɞɟɧɢɣ ɜɟɥɢɱɢɧ, ɬɟɩɥɨɬɵ ɫɝɨɪɚɧɢɹ ɝɨɪɸɱɢɯ ɤɨɦɩɨɧɟɧɬɨɜ, ɧɚ ɢɯ 

ɨɛɴɟɦɧɵɟ ɞɨɥɢ ɩɨ ɮɨɪɦɭɥɟ 

 ܳ𝐻௉ = ∑ሺ஼೘𝐻೙ሻ𝑖⋅ொ𝐻𝑖ುଵ଴଴ , (1) 

 

ɝɞɟ ሺ𝐶௠𝐻௡ሻ𝑖 - ɫɨɞɟɪɠɚɧɢɟ i-ɝɨ ɤɨɦɩɨɧɟɧɬɚ ɦɟɬɚɧɨɜɨɝɨ ɪɹɞɚ ɜ ɝɚɡɟ, %; 

  ܳ𝐻𝑖௉  - ɧɢɡɲɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ i-ɝɨ ɤɨɦɩɨɧɟɧɬɚ ɝɚɡɚ, ɤȾɠ/ɦ3, ɩɪɢɧɢɦɚɟɬɫɹ 

ɩɨ ɬɚɛɥɢɰɟ 2. 

ɉɥɨɬɧɨɫɬɶ ɝɚɡɚ, ɤɝ/ɦ3, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 𝜌Ƚ = ∑ 𝛿𝑖⋅𝜌𝑖ଵ଴଴ , (2) 
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ɝɞɟ 𝛿𝑖 - ɫɨɞɟɪɠɚɧɢɟ i-ɝɨ ɤɨɦɩɨɧɟɧɬɚ ɜ ɝɚɡɟ, % ɩɨ ɨɛɴɟɦɭ; 𝜌𝑖 - ɩɥɨɬɧɨɫɬɶ ɫɝɨɪɚɧɢɹ i-ɝɨ ɤɨɦɩɨɧɟɧɬɚ ɝɚɡɚ, ɤɝ/ɦ3, ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ 

ɬɚɛɥɢɰɟ 2. 

Ʉɢɧɟɦɚɬɢɱɟɫɤɚɹ ɜɹɡɤɨɫɬɶ ɝɚɡɚ, ɦ2/ɫ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

Ƚߥ  =  Ƚ/𝜌Ƚ, (3)ߤ

 

ɝɞɟ ߤȽ- ɞɢɧɚɦɢɱɟɫɤɚɹ ɜɹɡɤɨɫɬɶ ɝɚɡɚ, ɉɚɫ; 𝜌Ƚ - ɩɥɨɬɧɨɫɬɶ ɝɚɡɨɜɨɣ ɫɦɟɫɢ, ɤɝ/ɦ3, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (2). 

Ⱦɢɧɚɦɢɱɟɫɤɚɹ ɜɹɡɤɨɫɬɶ ɝɚɡɚ, ɉɚɫ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 𝜌Ƚ = ∑ 𝛿𝑖⋅𝜇𝑖ଵ଴଴ ,      (4) 

 

ɝɞɟ 𝛿𝑖 - ɫɨɞɟɪɠɚɧɢɟ i-ɝɨ ɤɨɦɩɨɧɟɧɬɚ ɜ ɝɚɡɟ, % ɩɨ ɨɛɴɟɦɭ; ߤ𝑖 – д̛̛̦̥̌че̭к̌́ ̏́̚ко̭т̽ i-̐о ко̥по̦е̦т̌ ̏ ̐̌̌̚ п̛̬ ̦.у, ʿ̌̭, п̛̛̬̦̥̌ет̭́ 
по т̌̍л̶̛е ϯ 

Ɍɚɛɥɢɰɚ 3 - Ɏɢɡɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɚɡɨɜ ɩɪɢ 0 ɋ 101,3 ɤɉɚ 

Ƚɚɡ ɏɢɦɢɱɟɫɤɚɹ 
ɮɨɪɦɭɥɚ 

ɉɥɨɬ-
ɧɨɫɬɶ, 
ɤɝ/ɦ3 

ɇɢɡɲɚɹ 
ɬɟɩɥɨɬɚ 

ɫɝɨɪɚɧɢɹ, 
ɤȾɠ/ɦ3 

Ɇɨɥɟɤɭ-
ɥɹɪɧɚɹ 
ɦɚɫɫɚ 

Ⱦɢɧɚɦɢɱɟɫɤɚɹ 
ɜɹɡɤɨɫɬɶ, ɉɚ·ɫ 

Ɇɟɬɚɧ ɋɇ4 0,7168 35840 16,042 101·10-7 
ɗɬɚɧ ɋ2ɇ6 1,3566 63730 30,069 86·10-7 

ɉɪɨɩɚɧ ɋ3ɇ8 2,019 93370 44,096 75·10-7 
Ȼɭɬɚɧ ɋ4ɇ10 2,703 123770 58,122 68·10-7 

ɉɟɧɬɚɧ ɋ5ɇ12 3,221 146340 72,149 2830·10-7 
Ⱥɡɨɬ N2 1,2505  28,013 165·10-7 

Ⱦɢɨɤɫɢɞ 
ɭɝɥɟɪɨɞɚ 

ɋɈ2 1,9768  44,010 137·10-7 
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ɋɨɝɥɚɫɧɨ ɢɫɯɨɞɧɵɦ ɞɚɧɧɵɦ ɩɪɢɪɨɞɧɵɣ ɝɚɡ ɛɟɡ ɭɱɟɬɚ ɋɇ4 ɜɤɥɸɱɚɟɬ 

ɫɥɟɞɭɸɳɢɟ ɤɨɦɩɨɧɟɧɬɵ: ɋ2ɇ6 =1,5%, ɋ3ɇ8=0,8%, ɋ4ɇ10=0,5%, ɋ5ɇ12=0,2%, 

N2=2%, ɋɈ2=1,0%. Ʉɨɥɢɱɟɫɬɜɨ ɦɟɬɚɧɚ, ɫɨɞɟɪɠɚɳɟɝɨɫɹ ɜ ɝɚɡɟ, ɫɨɫɬɚɜɥɹɟɬ 94%. 

 

ɇɢɡɲɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ ɫɨɫɬɚɜɥɹɟɬ  

 ܳ𝐻௉ = ͻͶ ⋅ ͵ͷͺͶͲ + ͳ,ͷ ⋅ ͳ,͵ͷ͸͸ + Ͳ,ͺ ⋅ ʹ,Ͳͳͻ + Ͳ,ͷ ⋅ ʹ,͹Ͳ͵ͳͲͲ + 

 

 + Ͳ,ʹ ⋅ ͵,ʹʹͳ + ʹ ⋅ ͳ,ʹͷͲͷ + ͳ ⋅ ͳ,ͻ͹͸ͺͳͲͲ = ͵͸͵ͲͲ кДж/ˏଷ 

 

ɉɥɨɬɧɨɫɬɶ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ ɫɨɫɬɚɜɥɹɟɬ  

 𝜌Ƚ = ͻͶ ⋅ Ͳ,͹ͳ͸ͺ + ͳ,ͷ ⋅ ͳ,͵ͷ͸͸ + Ͳ,ͺ ⋅ ʹ,Ͳͳͻ + Ͳ,ͷ ⋅ ʹ,͹Ͳ͵ͳͲͲ + 

 + Ͳ,ʹ ⋅ ͵,ʹʹͳ + ʹ ⋅ ͳ,ʹͷͲͷ + ͳ ⋅ ͳ,ͻ͹͸ͺͳͲͲ = Ͳ,͹͹ͷ  кг/ˏଷ 

 

Ⱦɢɧɚɦɢɱɟɫɤɚɹ ɜɹɡɤɨɫɬɶ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ ɫɨɫɬɚɜɥɹɟɬ  

Ƚߤ  = ͻͶ ⋅ ͳͲͳ ⋅ ͳͲ−଻ + ͳ,ͷ ⋅ ͺ͸ ⋅ ͳͲ−଻ + Ͳ,ͺ ⋅ ͹ͷ ⋅ ͳͲ−଻ͳͲͲ + 

+ Ͳ,ͷ ⋅ ͸ͺ ⋅ ͳͲ−଻ + Ͳ,ʹ ⋅ ʹͺ͵Ͳ ⋅ ͳͲ−଻ + ʹ ⋅ ͳ͸ͷ ⋅ ͳͲ−଻ + ͳ ⋅ ͳ͵͹ ⋅ ͳͲ−଻ͳͲͲ = 

 = Ͳ,ͲͲͲͲͳͲͺɉа ⋅ ɫ 

Ʉɢɧɟɦɚɬɢɱɟɫɤɚɹ ɜɹɡɤɨɫɬɶ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ ɫɨɫɬɚɜɥɹɟɬ ߥȽ = Ͳ,ͲͲͲͲͳͲ͹/Ͳ,͹͹Ͳ=0,0000139 ɦ2/ɫ. 
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1.3 Ɋɚɫɱɟɬ ɩɨɬɪɟɛɥɟɧɢя ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ ɧɚɫɟɥɟɧɢɟɦ 

 

ɑɢɫɥɨ ɩɨɬɪɟɛɢɬɟɥɟɣ ɝɚɡɚ ɩɨ ɦɢɤɪɨɪɚɣɨɧɚɦ ɜɵɹɜɥɹɸɬ ɢɡ ɚɧɚɥɢɡɚ ɢɯ 

ɧɚɫɟɥɟɧɧɨɫɬɢ, ɷɬɚɠɧɨɫɬɢ ɡɚɫɬɪɨɣɤɢ ɢ ɟɟ ɨɫɧɨɜɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ, ɱɢɫɥɚ ɢ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɟɞɩɪɢɹɬɢɣ ɢ ɭɱɪɟɠɞɟɧɢɹ ɝɨɪɨɞɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ, ɧɚɥɢɱɢɢ 

ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɝɨ ɝɨɪɹɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɨɬɨɩɢɬɟɥɶɧɵɯ 

ɫɢɫɬɟɦ, ɬɨɩɥɢɜɧɨɝɨ ɢ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ ɝɨɪɨɞɚ. 

ɉɪɢ ɪɚɫɱɟɬɟ ɩɨɬɪɟɛɥɟɧɢɹ ɝɚɡɚ ɜ ɤɜɚɪɬɢɪɚɯ ɢ ɱɚɫɬɧɵɯ ɞɨɦɚɯ ɧɚ 

ɤɨɦɦɭɧɚɥɶɧɨ-ɛɵɬɨɜɵɟ ɧɭɠɞɵ ɧɨɪɦɚ ɪɚɫɯɨɞɚ ɬɟɩɥɨɬɵ ɨɬɧɟɫɟɧɚ ɤ ɨɞɧɨɦɭ 

ɱɟɥɨɜɟɤɭ ɜ ɝɨɞ. Ƚɨɞɨɜɨɣ ɪɚɫɯɨɞ ɝɚɡɚ, ɩɨɬɪɟɛɥɹɟɦɵɣ ɠɢɥɵɦɢ ɡɞɚɧɢɹɦɢ, ɬɵɫ. 

ɦ3/ɝɨɞ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 ܳɝɨɞ = 𝑁 ⋅ 𝛿 ⋅ ܳͳͲͲ ⋅ ܳɧ
ɪ ⋅ ͳͲ−଺, (5) 

 

ɝɞɟ N – ɤɨɥɢɱɟɫɬɜɨ ɩɨɬɪɟɛɢɬɟɥɟɣ, ɱɟɥ;  

δ – ɩɨɬɪɟɛɥɟɧɢɟ ɝɚɡɚ ɜ ɠɢɥɵɯ ɤɜɚɪɬɢɪɚɯ, %; 

Q – ɧɨɪɦɚ ɪɚɫɯɨɞɚ ɝɚɡɚ ɧɚ ɞɚɧɧɵɣ ɜɢɞ ɤɨɦɦɭɧɚɥɶɧɵɯ ɭɫɥɭɝ, ɤȾɠ 3, 

ɩɪɢɥɨɠɟɧɢɟ 5; 
P
HQ − ɧɢɡɲɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɫɭɯɨɝɨ ɝɚɡɚ, ɤȾɠ/ɦ³. 

Ƚɨɞɨɜɨɣ ɪɚɫɯɨɞ ɝɚɡɚ, ɦɥɧ. ɦ3/ɝɨɞ, ɧɚ ɨɬɨɩɥɟɧɢɟ ɢ ɜɟɧɬɢɥɹɰɢɸ ɠɢɥɵɯ 

ɡɚɫɬɪɨɟɤ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
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ɝɞɟ Ʉ, Ʉ1 − ɤɨɷɮɮɢɰɢɟɧɬɵ, ɭɱɢɬɵɜɚɸɳɢɟ ɪɚɫɯɨɞ ɬɟɩɥɨɬɵ ɧɚ ɨɬɨɩɥɟɧɢɟ ɢ 

ɜɟɧɬɢɥɹɰɢɸ, ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɞɚɧɧɵɯ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɩɪɢɧɢɦɚɸɬɫɹ ɪɚɜɧɵɦ 

0,25 ɢ 0,4; 

tȼɇ, tɊ.Ɉ., tɊ.ȼ., tɋɊ.Ɉ − ɬɟɦɩɟɪɚɬɭɪɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ 

ɨɬɚɩɥɢɜɚɟɦɵɯ ɡɞɚɧɢɣ, ɪɚɫɱɟɬɧɚɹ ɧɚɪɭɠɧɚɹ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɨɬɨɩɥɟɧɢɹ, 

ɪɚɫɱɟɬɧɚɹ ɧɚɪɭɠɧɚɹ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɜɟɧɬɢɥɹɰɢɢ, ɫɪɟɞɧɹɹ ɧɚɪɭɠɧɨɝɨ 

ɜɨɡɞɭɯɚ ɡɚ ɨɬɨɩɢɬɟɥɶɧɵɣ ɫɟɡɨɧ, °ɋ;  

Z − ɫɪɟɞɧɟɟ ɱɢɫɥɨ ɱɚɫɨɜ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ ɨɛɳɟɫɬɜɟɧɧɵɯ 

ɡɞɚɧɢɣ ɜ ɬɟɱɟɧɢɟ ɫɭɬɨɤ, ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɞɚɧɧɵɯ ɩɪɢɧɢɦɚɟɬɫɹ 16 ɱ, 

g − ɭɤɪɭɩɧɟɧɧɵɣ ɩɨɤɚɡɚɬɟɥɶ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɱɚɫɨɜɨɝɨ ɪɚɫɯɨɞɚ ɬɟɩɥɨɬɵ ɧɚ 

ɨɬɨɩɥɟɧɢɟ ɠɢɥɵɯ ɡɞɚɧɢɣ, ɤȾɠ/ɱ ɧɚ 1 ɦ2 ɠɢɥɨɣ ɩɥɨɳɚɞɢ 3, ɩɪɢɥɨɠɟɧɢɟ 4;  

F − ɠɢɥɚɹ ɩɥɨɳɚɞɶ ɨɬɚɩɥɢɜɚɟɦɵɯ ɡɞɚɧɢɣ, ɦ2; 

ɩ0 − ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ, ɫɭɬ;  

ηɨ − ɄɉȾ ɨɬɨɩɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɵ ɩɪɢɧɢɦɚɟɬɫɹ 0,85;  
Ɋ
ɇQ  − ɧɢɡɲɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɫɭɯɨɝɨ ɝɚɡɚ, ɤȾɠ/ɦ3. 

 

ɑɚɫɨɜɨɣ ɪɚɫɯɨɞ ɝɚɡɚ ɧɚ ɤɨɦɦɭɧɚɥɶɧɨ-ɛɵɬɨɜɵɟ ɧɭɠɞɵ, ɦ3/ɱ, 

ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 

,
106

m

Q
Q ȽɈȾ

ɑ


  (7) 

 

ɝɞɟ ȽɈȾQ − ɝɨɞɨɜɨɣ ɪɚɫɯɨɞ ɝɚɡɚ, ɦɥɧ ɦ3/ɝɨɞ; 

m − ɱɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɚɤɫɢɦɭɦɚ, ɱ/ɝɨɞ. 

 

Ⱦɥɹ ɠɢɥɵɯ ɞɨɦɨɜ ɱɢɫɥɨ ɱɚɫɨɜ ɦɚɤɫɢɦɭɦɚ ɡɚɜɢɫɢɬ ɨɬ ɱɢɫɥɚ ɠɢɬɟɥɟɣ, 

ɫɧɚɛɠɚɟɦɵɯ ɝɚɡɨɦ ɨɬ ɫɟɬɢ 3, ɩɪɢɥɨɠɟɧɢɟ 4. 

ɑɚɫɨɜɨɣ ɪɚɫɯɨɞ ɝɚɡɚ ɧɚ ɨɬɨɩɥɟɧɢɟ ɢ ɜɟɧɬɢɥɹɰɢɸ, ɦ3/ɱ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ 

ɩɨ ɮɨɪɦɭɥɟ 
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,
106

m

Q
Q ȽɈȾ

ɑ


  (8) 

 

ɝɞɟ ȽɈȾQ  − ɝɨɞɨɜɨɣ ɪɚɫɯɨɞ ɝɚɡɚ ɧɚ ɨɬɨɩɥɟɧɢɟ, ɦɥɧ ɦ3/ɝɨɞ; 

m − ɱɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɚɤɫɢɦɭɦɚ, ɱ/ɝɨɞ.  

 

ɑɢɫɥɨ ɱɚɫɨɜ, ɱ/ɝɨɞ, ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɚɤɫɢɦɭɦɚ ɧɚ ɨɬɨɩɥɟɧɢɟ ɢ 

ɜɟɧɬɢɥɹɰɢɸ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ  

 

,)1(24
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tt
Knm  (9) 

 

ɝɞɟ ɩ0 − ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ, ɫɭɬ; 

Ʉ ɢ Ʉ1 − ɤɨɷɮɮɢɰɢɟɧɬɵ, ɭɱɢɬɵɜɚɸɳɢɟ ɪɚɫɯɨɞ ɬɟɩɥɨɬɵ ɧɚ ɨɬɨɩɥɟɧɢɟ ɢ 

ɜɟɧɬɢɥɹɰɢɸ, ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɞɚɧɧɵɯ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɩɪɢɧɢɦɚɸɬɫɹ ɪɚɜɧɵɦɢ 

0,25 ɢ 0,4; 

tȼɇ, tɊ.Ɉ., tɊ.ȼ., tɋɊ.Ɉ − ɬɟɦɩɟɪɚɬɭɪɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ 

ɨɬɚɩɥɢɜɚɟɦɵɯ ɡɞɚɧɢɣ, ɪɚɫɱɟɬɧɚɹ ɧɚɪɭɠɧɚɹ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɨɬɨɩɥɟɧɢɹ, 

ɪɚɫɱɟɬɧɚɹ ɧɚɪɭɠɧɚɹ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɜɟɧɬɢɥɹɰɢɢ, ɫɪɟɞɧɹɹ ɧɚɪɭɠɧɨɝɨ 

ɜɨɡɞɭɯɚ ɡɚ ɨɬɨɩɢɬɟɥɶɧɵɣ ɫɟɡɨɧ, °ɋ; 

Z – ɫɪɟɞɧɟɟ ɱɢɫɥɨ ɱɚɫɨɜ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ ɜ ɬɟɱɟɧɢɟ ɫɭɬɨɤ, 

ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɞɚɧɧɵɯ ɩɪɢɧɢɦɚɟɬɫɹ 16 ɱ. 

 

Ɋɚɫɱɟɬ ɩɪɨɜɟɞɟɧ ɩɨ ɮɨɪɦɭɥɟ (5) ɢ ɫɜɟɞɟɧ ɜ ɬɚɛɥɢɰɭ 3. ɇɢɡɲɚɹ ɬɟɩɥɨɬɚ 

ɫɝɨɪɚɧɢɹ ɫɭɯɨɝɨ ɝɚɡɚ ɫɨɫɬɚɜɥɹɟɬ P
HQ =36300 ɤȾɠ/ɦ³ − ɪɚɫɱɟɬ ɪɚɡɞɟɥ 1.2. ɇɨɪɦɚ 

ɪɚɫɯɨɞɚ ɝɚɡɚ ɧɚ ɞɚɧɧɵɣ ɜɢɞ ɤɨɦɦɭɧɚɥɶɧɵɯ ɭɫɥɭɝ, ɤȾɠ 3, ɩɪɢɥɨɠɟɧɢɟ 5. 
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Ɍɚɛɥɢɰɚ 3 – Ɋɚɫɱɟɬ ɝɨɞɨɜɨɝɨ ɪɚɫɯɨɞɚ ɝɚɡɚ ɧɚ ɤɨɦɦɭɧɚɥɶɧɨ-ɛɵɬɨɜɵɟ ɧɭɠɞɵ 

  

ɇɨɦɟɪ 
ɤɜɚɪɬɚɥɚ 

Ʉɨɥɢɱɟɫɬ
ɜɨ 

ɩɨɬɪɟɛɢɬɟ
ɥɟɣ 

ɇɚɡɧɚɱɟɧɢɟ ɪɚɫɯɨɞɭɟɦɨɝɨ ɝɚɡɚ 

ɇɨɪɦɚ ɪɚɫɯɨɞɚ 
ɝɚɡɚ ɧɚ ɨɞɧɨɝɨ 
ɩɨɬɪɟɛɢɬɟɥɹ 

Ɋɚɫɯɨɞ 
ɝɚɡɚ, ɬɵɫ. 

ɦ3/ɝɨɞ 
ɆȾɠ ɦ3 

1 250 ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɩɢɳɢ  4100 112,9 28,237 

2 270 ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɩɢɳɢ  4100 112,9 30,496 

3 180 ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɩɢɳɢ  4100 112,9 20,331 

4 280 ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɩɢɳɢ 4100 112,9 31,625 

5 230 ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɩɢɳɢ 4100 112,9 25,978 

6 90 ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɩɢɳɢ 4100 112,9 10,165 

7 140 ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɩɢɳɢ 4100 112,9 15,813 

8 180 ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɩɢɳɢ 4100 112,9 20,331 

9 250 ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɩɢɳɢ 4100 112,9 28,237 

10 280 ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɩɢɳɢ 4100 112,9 31,625 

11 100 
ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɩɢɳɢ ɢ ɝɨɪɹɱɟɣ 

ɜɨɞɵ 
10000 275,5 27,548 

12 100 
ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɩɢɳɢ ɢ ɝɨɪɹɱɟɣ 

ɜɨɞɵ 
10000 275,5 27,548 

13 120 
ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɩɢɳɢ ɢ ɝɨɪɹɱɟɣ 

ɜɨɞɵ 
10000 275,5 33,058 

14 90 
ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɩɢɳɢ ɢ ɝɨɪɹɱɟɣ 

ɜɨɞɵ 
10000 275,5 24,793 

15 130 
ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɩɢɳɢ ɢ ɝɨɪɹɱɟɣ 

ɜɨɞɵ 
10000 275,5 35,813 

16 120 
ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɩɢɳɢ ɢ ɝɨɪɹɱɟɣ 

ɜɨɞɵ 
10000 275,5 33,058 

17 110 
ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɩɢɳɢ ɢ ɝɨɪɹɱɟɣ 

ɜɨɞɵ 
10000 275,5 30,303 

18 90 
ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɩɢɳɢ ɢ ɝɨɪɹɱɟɣ 

ɜɨɞɵ 
10000 275,5 24,793 

19 70 
ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɩɢɳɢ ɢ ɝɨɪɹɱɟɣ 

ɜɨɞɵ 
10000 275,5 19,284 

20 80 
ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɩɢɳɢ ɢ ɝɨɪɹɱɟɣ 

ɜɨɞɵ 
10000 275,5 22,039 

21 80 
ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɩɢɳɢ ɢ ɝɨɪɹɱɟɣ 

ɜɨɞɵ 
10000 275,5 22,039 
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Ɍɚɛɥɢɰɚ 4 − Ɋɚɫɱɟɬ ɱɚɫɨɜɨɝɨ ɪɚɫɯɨɞɚ ɝɚɡɚ ɧɚ ɤɨɦɦɭɧɚɥɶɧɨ-ɛɵɬɨɜɵɟ ɧɭɠɞɵ 

ɇɨɦɟɪ 
ɤɜɚɪɬɚɥɚ 

Ƚɨɞɨɜɨɣ ɪɚɫɯɨɞ ɝɚɡɚ, 
ɦɥɧ ɦ3/ɝɨɞ 

ɑɢɫɥɨ ɱɚɫɨɜ ɦɚɤɫɢɦɭɦɚ 
ɑɚɫɨɜɨɣ ɪɚɫɯɨɞ ɝɚɡɚ, 

ɦ3/ɱ 

1 28,237 1800 15,7 

2 30,496 1800 16,9 

3 20,331 1800 11,3 

4 31,625 1800 17,6 

5 25,978 1800 14,4 

6 10,165 1800 5,6 

7 15,813 1800 8,8 

8 20,331 1800 11,3 

9 28,237 1800 15,7 

10 31,625 1800 17,6 

11 27,548 1800 15,3 

12 27,548 1800 15,5 

13 33,058 1800 18,4 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 3 – Ɋɚɫɱɟɬ ɝɨɬɨɜɨɝɨ ɪɚɫɯɨɞɚ ɝɚɡɚ ɧɚ ɤɨɦɦɭɧɚɥɶɧɨ-
ɛɵɬɨɜɵɟ ɧɭɠɞɵ 

ɇɨɦɟɪ 
ɤɜɚɪɬɚɥɚ 

Ʉɨɥɢɱɟɫɬ
ɜɨ 

ɩɨɬɪɟɛɢɬɟ
ɥɟɣ 

ɇɚɡɧɚɱɟɧɢɟ ɪɚɫɯɨɞɭɟɦɨɝɨ ɝɚɡɚ 

ɇɨɪɦɚ ɪɚɫɯɨɞɚ 
ɝɚɡɚ ɧɚ ɨɞɧɨɝɨ 
ɩɨɬɪɟɛɢɬɟɥɹ 

Ɋɚɫɯɨɞ 
ɝɚɡɚ, ɬɵɫ. 

ɦ3/ɝɨɞ 
ɆȾɠ ɦ3 

22 70 
ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɩɢɳɢ ɢ ɝɨɪɹɱɟɣ 

ɜɨɞɵ 
10000 275,5 19,284 

23 90 
ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɩɢɳɢ ɢ ɝɨɪɹɱɟɣ 

ɜɨɞɵ 
10000 275,5 24,793 

24 120 
ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɩɢɳɢ ɢ ɝɨɪɹɱɟɣ 

ɜɨɞɵ 
10000 275,5 33,058 

25 100 
ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɩɢɳɢ ɢ ɝɨɪɹɱɟɣ 

ɜɨɞɵ 
10000 275,5 27,548 

26 80 
ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɩɢɳɢ ɢ ɝɨɪɹɱɟɣ 

ɜɨɞɵ 
10000 275,5 22,039 

27 110 
ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɩɢɳɢ ɢ ɝɨɪɹɱɟɣ 

ɜɨɞɵ 
10000 275,5 30,303 

28 120 
ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɩɢɳɢ ɢ ɝɨɪɹɱɟɣ 

ɜɨɞɵ 
10000 275,5 33,058 

29 70 
ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɩɢɳɢ ɢ ɝɨɪɹɱɟɣ 

ɜɨɞɵ 
10000 275,5 19,284 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɚ 4 − Ɋɚɫɱɟɬ ɱɚɫɨɜɨɝɨ ɪɚɫɯɨɞɚ ɝɚɡɚ ɧɚ ɤɨɦɦɭɧɚɥɶɧɨ-

ɛɵɬɨɜɵɟ ɧɭɠɞɵ 

ɇɨɦɟɪ 
ɤɜɚɪɬɚɥɚ 

Ƚɨɞɨɜɨɣ ɪɚɫɯɨɞ ɝɚɡɚ, 
ɦɥɧ ɦ3/ɝɨɞ 

ɑɢɫɥɨ ɱɚɫɨɜ ɦɚɤɫɢɦɭɦɚ 
ɑɚɫɨɜɨɣ ɪɚɫɯɨɞ ɝɚɡɚ, 

ɦ3/ɱ 

14 24,793 1800 13,8 
15 35,813 1800 19,9 
16 33,058 1800 18,4 
17 30,303 1800 16,8 
18 24,793 1800 13,8 
19 19,284 1800 10,7 
20 24,039 1800 12,2 
21 22,039 1800 12,2 
22 19,284 1800 10,7 
23 24,793 1800 13,8 
24 33,058 1800 18,4 
25 27,548 1800 15,3 
26 22,039 1800 12,2 
27 30,303 1800 16,8 
28 33,058 1800 18,4 
29 19,284 1800 10,7 

 

Ɍɚɛɥɢɰɚ 5 − Ɋɚɫɱɟɬ ɝɨɞɨɜɨɝɨ ɪɚɫɯɨɞɚ ɝɚɡɚ ɧɚ ɧɭɠɞɵ ɨɬɨɩɥɟɧɢɹ ɢ ɜɟɧɬɢɥɹɰɢɢ  

ɇɨɦɟɪ ɤɜɚɪɬɚɥɚ 
ɀɢɥɚɹ ɩɥɨɳɚɞɶ ɨɬɚɩɥɢɜɚɟɦɵɯ 
ɩɨɦɟɳɟɧɢɣ ɱɚɫɬɧɨɝɨ ɫɟɤɬɨɪɚ, ɦ 

Ɋɚɫɯɨɞ ɝɚɡɚ, ɬɵɫ. ɦ3/ɝɨɞ 

11 1800 149,535 
12 1800 149,535 
13 2160 179,442 
14 1620 134,582 
15 2340 194,396 
16 2160 179,442 
17 1980 164,489 
18 1620 134,582 
19 1240 104,675 
20 1440 119,628 
21 1440 119,628 
22 1260 104,675 
23 1620 134,582 
24 2160 179,442 
25 1800 149,535 
26 1440 119,628 
27 1980 164,489 
28 2160 179,442 
29 1260 104,675 
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ȼ ɬɚɛɥɢɰɟ 6 ɩɪɢɜɟɞɟɧ ɪɚɫɱɟɬ ɱɚɫɨɜɨɝɨ ɪɚɫɯɨɞɚ ɝɚɡɚ ɧɚ ɧɭɠɞɵ ɨɬɨɩɥɟɧɢɹ 
ɢ ɜɟɧɬɢɥɹɰɢɢ ɠɢɥɨɝɨ ɫɟɤɬɨɪɚ. 
 
Ɍɚɛɥɢɰɚ 6 − Ɋɚɫɱɟɬ ɱɚɫɨɜɨɝɨ ɪɚɫɯɨɞɚ ɝɚɡɚ ɧɚ ɧɭɠɞɵ ɨɬɨɩɥɟɧɢɹ ɢ ɜɟɧɬɢɥɹɰɢɢ 
ɠɢɥɨɝɨ ɫɟɤɬɨɪɚ 
 

ɇɨɦɟɪ 
ɤɜɚɪɬɚɥɚ 

Ƚɨɞɨɜɨɣ ɪɚɫɯɨɞ ɝɚɡɚ, ɦɥɧ 
ɦ3/ɝɨɞ 

ɑɢɫɥɨ ɱɚɫɨɜ ɦɚɤɫɢɦɭɦɚ 
ɑɚɫɨɜɨɣ ɪɚɫɯɨɞ ɝɚɡɚ, 

ɦ3/ɱ 

11 149,525 3672 40,7 

12 149,535 3672 40,7 

13 179,442 3672 48,9 

14 134,582 3672 36,7 

15 194,396 3672 52,9 

16 179,442 3672 48,9 

17 164,489 3672 44,8 

18 134,582 3672 36,7 

19 104,675 3672 28,5 

20 119,628 3672 32,6 

21 119,628 3672 32,6 

22 104,675 3672 28,5 

23 134,582 3672 36,7 

24 179,442 3672 48,9 

25 149,535 3672 40,7 

26 119,628 3672 32,6 

27 164,489 3672 44,8 

28 179,442 3672 48,9 

29 104,675 3672 28,5 
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Ɍɚɛɥɢɰɚ 7 − Ɋɚɫɱɟɬ ɝɨɞɨɜɨɝɨ ɪɚɫɯɨɞɚ ɝɚɡɚ  
 

ɇɨɦɟɪ 
ɤɜɚɪɬɚɥɚ 

Ɋɚɫɯɨɞ ɝɚɡɚ, ɬɵɫ. ɦ3/ɝɨɞ 

ɧɚ ɤɨɦɦɭɧɚɥɶɧɨ-
ɛɵɬɨɜɵɟ ɧɭɠɞɵ 

ɧɚ ɨɬɨɩɥɟɧɢɟ ɢ 
ɜɟɧɬɢɥɹɰɢɸ 

ɜɫɟɝɨ 

1 28,237  28,237 
2 30,496  30,496 
3 20,331  20,331 
4 31,625  31,625 
5 25,978  25,978 
6 10,165  10,165 
7 15,813  15,813 
8 20,331  20,331 
9 28,237  28,237 
10 31,625  31,625 
11 27,548 149,535 177,083 
12 27,548 149,535 177,083 
13 33,058 179,442 212,500 
14 24,793 134,582 159,375 
15 35,813 194,396 230,209 
16 33,058 179,442 212,500 
17 30,303 164,489 194,792 
18 24,793 134,582 159,375 
19 19,284 104,675 123,959 
20 22,039 119,628 141,667 
21 22,039 119,628 141,667 
22 19,284 104,675 123,959 
23 24,793 134,582 159,375 
24 33,058 179,442 212,500 
25 27,548 149,535 177,083 
26 22,039 119,628 141,667 
27 30,303 164,489 194,792 
28 33,058 179,442 212,500 
29 19,284 104,675 123,959 
 752,4810 2766,4020 3518,8830 
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Ɍɚɛɥɢɰɚ 8 − Ɋɚɫɱɟɬ ɱɚɫɨɜɨɝɨ ɪɚɫɯɨɞɚ ɝɚɡɚ ɩɨɬɪɟɛɢɬɟɥɹɦɢ, ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɜ 
ɪɚɛɨɱɟɝɨ ɩɨɫɟɥɤɚ 
 

ɇɨɦɟɪ 
ɤɜɚɪɬɚɥɚ 

Ɋɚɫɯɨɞ ɝɚɡɚ, ɦ3/ɱ 

ɧɚ ɤɨɦɦɭɧɚɥɶɧɨ-
ɛɵɬɨɜɵɟ ɧɭɠɞɵ 

ɧɚ ɨɬɨɩɥɟɧɢɟ ɢ 
ɜɟɧɬɢɥɹɰɢɸ 

ɜɫɟɝɨ 

1 15,7  15,7 
2 16,9  16,9 
3 11,3  11,3 
4 17,6  17,6 
5 14,4  14,4 
6 5,6  5,6 
7 8,8  8,8 
8 11,3  11,3 
9 15,7  15,7 
10 17,6  17,6 
11 15,3 40,7 56,0 
12 15,3 40,7 56,0 
13 18,4 48,9 67,3 
14 13,8 36,7 50,5 
15 19,9 52,9 72,8 
16 18,4 48,9 67,3 
17 16,8 44,8 61,6 
18 13,8 36,7 50,5 
19 10,7 28,5 39,2 
20 12,2 32,6 44,8 
21 12,2 32,6 44,8 
22 10,7 28,5 39,2 
23 13,8 36,7 50,5 
24 18,4 48,9 67,3 
25 15,3 40,7 56,0 
26 12,2 32,6 44,8 
27 16,8 44,8 61,6 
28 18,4 48,9 67,3 
29 10,7 28,5 39,2 
 418,0 753,6 1171,6 
 

ɑɚɫɨɜɨɣ ɪɚɫɯɨɞ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ ɩɨɬɪɟɛɢɬɟɥɹɦɢ, ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɜ 

ɝɨɪɨɞɟ Ɂɢɦɚ ɫɨɫɬɚɜɥɹɟɬ 1171,6 ɦ3/ɱ. 
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1.4 Ɋɚɫɱɟɬ ɩɨɬɪɟɛɥɟɧɢя ɝɚɡɚ ɤɨɬɟɥɶɧɵɦɢ ɫɟɥɚ. 

Ɍɟɩɥɨɜɚɹ ɷɧɟɪɝɢɹ, ɢɞɭɳɚɹ ɧɚ ɧɭɠɞɵ ɧɚɫɟɥɟɧɢɹ, ɜɵɪɚɛɚɬɵɜɚɟɬɫɹ ɜ 

ɤɨɬɥɚɯ ɦɚɥɨɣ ɦɨɳɧɨɫɬɢ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɜ ɱɟɬɵɪɟɯ ɤɨɬɟɥɶɧɵɯ 

ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɫɟɥɟ. ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɤ ɪɚɫɱɟɬɭ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2. 

Ƚɨɞɨɜɨɣ ɪɚɫɯɨɞɚ ɝɚɡɚ ɜ ɰɟɥɨɦ ɩɨ ɤɨɬɟɥɶɧɨɣ, ɦɥɧ. ɦ3/ɝɨɞ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ 

 

)100/(

187,4
ȽɈȾ 




Ɋ
HQ

D
Q , (11) 

 

ɝɞɟ D − ɧɚɝɪɭɡɤɚ ɤɨɬɟɥɶɧɨɣ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ, Ƚɤɚɥ//ɝɨɞ; 

P
HQ  − ɧɢɡɲɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɫɭɯɨɝɨ ɝɚɡɚ, ɤȾɠ/ɦ³, ɪɚɡɞɟɥ 1.2. 

 − ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɤɨɬɥɚ ɩɪɢ ɪɚɛɨɬɟ ɧɚ ɝɚɡɟ, %. 

Ɍɪɟɛɭɟɦɵɣ ɱɚɫɨɜɨɣ ɪɚɫɯɨɞ ɝɚɡɚ ɧɚ ɤɨɬɟɥ, ɦ3/ɱ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ 

 

310
)100/(

4187






Ɋ

H

ɑ

ɑ Q

D
Q ,  (12) 

 

ɝɞɟ D ч − ɧɚɝɪɭɡɤɚ ɤɨɬɥɚ, Ƚɤɚɥ/ɝɨɞ; 

P
HQ  − ɧɢɡɲɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɫɭɯɨɝɨ ɝɚɡɚ, ɤȾɠ/ɦ³, ɪɚɡɞɟɥ 1.2. 

 − ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɤɨɬɥɚ ɩɪɢ ɪɚɛɨɬɟ ɧɚ ɝɚɡɟ, %. 
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Ɋɚɫɱɟɬ ɩɨɬɪɟɛɥɟɧɢɹ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ ɤɨɬɟɥɶɧɵɦɢ ɩɪɨɜɟɞɟɧ ɩɨ ɮɨɪɦɭɥɚɦ (11) 

ɢ ɫɨɫɬɨɜɥɹɟɬ 

 

Ɍɚɛɥɢɰɚ 9 − Ɋɚɫɱɟɬ ɩɨɬɪɟɛɥɟɧɢɹ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ ɤɨɬɟɥɶɧɵɦɢ 

Ⱥɛɨɧɟɧɬ 
ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤɨɬɥɚ 

ɄɉȾ 
ɪɚɫɯɨɞ ɝɚɡɚ , 

ɦ3/ɱ 
ɦɥɧ.ɦ3/ɝɨɞ 

Ƚɤɚɥ/ɱ Ƚɤɚɥ/ɝɨɞ 

ɐɟɧɬɪɚɥɶɧɚɹ 
ɤɨɬɟɥɶɧɚɹ  8,0 30000 85 1085,6 4070,977 

Ʉɨɬɟɥɶɧɚɹ 
ɚɞɦɢɧɢɫɬɪɚɰɢɢ 

0,5 1800 85 67,8 244,259 

Ʉɨɬɟɥɶɧɚɹ 
ɛɨɥɶɧɢɰɵ 

1,2 4400 85 162,8 597,077 

ɏɥɟɛɨɩɟɤɚɪɧɹ      

ȼɫɟɝɨ    1316 4912,3130 
 

Ⱦɥɹ ɝɚɡɨɫɧɚɛɠɟɧɢɹ ɤɨɬɟɥɶɧɵɯ ɪɚɛɨɱɟɝɨ ɩɨɫɟɥɤɚ ɬɪɟɛɭɟɬɫɹ 912,3130 

ɦɥɧ.ɦ3/ɝɨɞ ɝɚɡɚ 

 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɪɚɫɱɟɬɨɜ ɜ ɪɚɡɞɟɥɚɯ 1.2 – 1.5 ɞɚɧɧɵɟ ɨ ɪɚɫɯɨɞɚɯ ɝɚɡɚ ɩɨ 

ɜɢɞɚɦ ɩɨɬɪɟɛɥɟɧɢɹ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 10. 

 

Ɍɚɛɥɢɰɚ 10 − Ɋɚɫɯɨɞ ɝɚɡɚ ɩɨ ɜɢɞɚɦ ɩɨɬɪɟɛɥɟɧɢɹ  

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɚɛɨɧɟɧɬɚ 

ɑɚɫɨɜɨɣ ɪɚɫɯɨɞ ɝɚɡɚ , 
ɦ3/ɱ 

Ɋɚɫɯɨɞ ɝɚɡɚ  

ɬɵɫ.ɦ3/ɝɨɞ 

ɇɚɫɟɥɟɧɢɟ 1171,6 3518,883 
ɐɟɧɬɪɚɥɶɧɚɹ 
ɤɨɬɟɥɶɧɚɹ 

1085,6 4070,977 

Ʉɨɬɟɥɶɧɚɹ 
ɚɞɦɢɧɢɫɬɪɚɰɢɢ 

67,8 244,259 

Ʉɨɬɟɥɶɧɚɹ 
Ȼɨɥɶɧɢɰɵ  162,8 597,077 

ɏɥɟɛɨɩɟɤɚɪɧɹ 11,7 70,386 
Ɉɛɳɢɣ ɧɚ ɫɟɬɶ 
ɫɪɟɞɧɟɝɨ ɞɚɜɥɟɧɢɹ  2499,5 8501,582 

ɇɚ ɫɟɬɶ ɧɢɡɤɨɝɨ 
ɞɚɜɥɟɧɢɹ  1183,3  
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ɋɨɝɥɚɫɧɨ ɪɚɫɱɟɬɚɦ ɝɨɞɨɜɨɣ ɪɚɫɯɨɞ ɝɚɡɚ ɩɨɬɪɟɛɢɬɟɥɹɦɢ ɪɚɛɨɱɟɝɨ 

ɩɨɫɟɥɤɚ ɫɨɫɬɚɜɥɹɟɬ 2499,5 ɬɵɫ.ɦ3/ɝɨɞ, ɱɚɫɨɜɨɣ ɪɚɫɯɨɞ ɝɚɡɚ ɫɨɫɬɚɜɥɹɟɬ 

8501,582 ɦ3/ɱ. 

 

1.5 ɉɪɢɧɰɢɩɢɚɥɶɧɚя ɫɯɟɦɚ ɝɚɡɨɫɧɚɛɠɟɧɢя ɧɚɫɟɥɟɧɧɨɝɨ ɩɭɧɤɬɚ 

ȼ ɜɵɩɭɫɤɧɨɣ ɪɚɛɨɬɟ ɩɪɟɞɥɚɝɚɟɬɫɹ ɞɜɭɯɫɬɭɩɟɧɱɚɬɚɹ ɫɢɫɬɟɦɚ ɝɚɡɨɫɧɚɛɠɟɧɢɹ, 

ɧɢɡɤɨɝɨ ɢ ɫɪɟɞɧɟɝɨ ɞɚɜɥɟɧɢɹ . 

ɋɢɫɬɟɦɚ ɫɪɟɞɧɟɝɨ ɞɚɜɥɟɧɢɹ ɫɨɫɬɨɢɬ ɢɡ ɬɭɩɢɤɨɜɨɣ ɫɟɬɢ, ɡɚɩɢɬɚɧɧɨɣ ɨɬ 

ȽɊɋ, ɤɨɬɨɪɚɹ ɩɪɟɞɩɨɥɚɝɚɸɬ ɪɚɡɦɟɳɚɟɬɫɹ ɧɚ ɫɟɜɟɪɟ ɩɨɫɟɥɤɚ. ȼ ɫɟɥɟ 

ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɨ 2 ɧɟɡɚɜɢɫɢɦɵɟ ɫɟɬɢ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ.  

Ɉɫɧɨɜɧɚɹ ɫɟɬɶ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ 1 ɫɨɫɬɨɢɬ ɢɡ 4 ɤɨɥɟɰ ɢ 8 ɬɭɩɢɤɨɜɵɯ 

ɨɬɜɟɬɜɥɟɧɢɣ, ɩɪɢɫɨɟɞɢɧɹɟɬɫɹ ɤ ɫɟɬɢ ɫɪɟɞɧɟɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢ ɩɨɦɨɳɢ 1 ȽɊɉ. 

ȼ ɩɨɫɟɥɤɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɝɚɡɨɫɧɚɛɠɟɧɢɟ 3 ɤɨɬɟɥɶɧɵɯ, ɤɨɬɨɪɵɟ 

ɱɟɪɟɡ ȽɊɍ ɡɚɩɢɬɵɜɚɸɬɫɹ ɨɬ ɫɟɬɢ ɫɪɟɞɧɟɝɨ ɞɚɜɥɟɧɢɹ  
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1.6 ȼɵɛɨɪ ɨɩɬɢɦɚɥɶɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɫɟɬɟɜɵɯ ȽɊɉ  

Ⱦɥɹ ɩɨɞɜɨɞɚ ɝɚɡɚ ɜ ɫɟɥɟ ɩɪɨɟɤɬɨɦ ɩɪɟɞɭɫɦɨɬɪɟɧ ɬɭɩɢɤɨɜɵɣ 

ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɣ ɩɨɞɡɟɦɧɵɣ ɝɚɡɨɩɪɨɜɨɞ ɫɪɟɞɧɟɝɨ ɞɚɜɥɟɧɢɹ, ɤ ɤɨɬɨɪɨɦɭ 

ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɢɫɨɟɞɢɧɟɧɢɟ ɬɪɟɯ ɫɟɬɟɜɵɯ ȽɊɉ ɢ ɱɟɬɵɪɟɯ ȽɊɍ. 

ɂɡ ɭɫɥɨɜɢɹ ɨɩɬɢɦɚɥɶɧɨɝɨ ɪɚɫɫɬɨɹɧɢɹ ɞɟɣɫɬɜɢɹ ȽɊɉ, ɫɧɢɠɚɸɳɟɝɨ 

ɞɚɜɥɟɧɢɟ ɫɨ ɫɪɟɞɧɟɝɨ ɞɨ ɧɢɡɤɨɝɨ, 600-800 ɦɟɬɪɨɜ, ɜ ɫɟɥɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɬɪɟɯ ɫɟɬɟɜɵɯ ɝɚɡɨɪɟɝɭɥɹɬɨɪɧɵɯ ɩɭɧɤɬɨɜ. 

ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɫɟɥɚ ɩɪɨɟɤɬɨɦ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɪɚɡɦɟɳɟɧɢɟ 

ɝɚɡɨɪɟɝɭɥɹɬɨɪɧɵɯ ɩɭɧɤɬɨɜ, ɜ ɨɬɨɩɢɬɟɥɶɧɵɯ ɤɨɬɟɥɶɧɵɯ ɞɥɹ ɫɧɢɠɟɧɢɹ ɞɚɜɥɟɧɢɹ 

ɝɚɡɚ ɩɪɨɟɤɬɨɦ ɩɪɟɞɥɚɝɚɟɬɫɹ ɜ ɤɚɠɞɨɣ ɤɨɬɟɥɶɧɨɣ ɭɫɬɚɧɨɜɢɬɶ ɝɚɡɨɪɟɝɭɥɹɬɨɪɧɭɸ 

ɭɫɬɚɧɨɜɤɭ. 

 

1.7 Ɍɪɚɫɫɢɪɨɜɤɚ ɝɚɡɨɜɵɯ ɫɟɬɟɣ ɜ ɫɟɥɟ. 

ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɪɚɛɨɱɟɝɨ ɩɨɫɟɥɤɚ ɝɚɡɨɩɪɨɜɨɞɵ ɫɪɟɞɧɟɝɨ ɞɚɜɥɟɧɢɹ 

ɩɪɨɤɥɚɞɵɜɚɸɬɫɹ ɩɨɞ ɡɟɦɥɟɣ, ɝɚɡɨɩɪɨɜɨɞɵ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɨɤɥɚɞɵɜɚɸɬɫɹ 

ɩɨɞɡɟɦɧɨ ɢ ɧɚɞɡɟɦɧɨ.  

ȼɵɛɨɪ ɬɪɚɫɫɵ ɝɚɡɨɩɪɨɜɨɞɨɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɭɱɟɬɨɦ ɤɨɪɪɨɡɢɨɧɧɨɣ 

ɚɤɬɢɜɧɨɫɬɢ ɝɪɭɧɬɨɜ ɢ ɧɚɥɢɱɢɹ ɛɥɭɠɞɚɸɳɢɯ ɬɨɤɨɜ, ɩɥɨɬɧɨɫɬɢ ɡɚɫɬɪɨɣɤɢ, 

ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɬ. ɞ. 

ȼɜɨɞɵ ɝɚɡɨɩɪɨɜɨɞɨɜ ɜ ɠɢɥɵɟ ɞɨɦɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɜ ɧɟɠɢɥɵɟ 

ɩɨɦɟɳɟɧɢɹ, ɞɨɫɬɭɩɧɵɟ ɞɥɹ ɨɫɦɨɬɪɚ ɢ ɪɟɦɨɧɬɚ ɝɚɡɨɜɵɯ ɫɢɫɬɟɦ. ɐɟɥɟɫɨɨɛɪɚɡɧɨ 

ɜɜɨɞɵ ɝɚɡɨɩɪɨɜɨɞɨɜ ɜ ɨɛɳɟɫɬɜɟɧɧɵɟ ɢ ɠɢɥɵɟ ɡɞɚɧɢɹ ɨɫɭɳɟɫɬɜɥɹɬɶ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɩɨɦɟɳɟɧɢɹ, ɝɞɟ ɭɫɬɚɧɨɜɥɟɧɵ ɝɚɡɨɜɵɟ ɩɪɢɛɨɪɵ. ȼɜɨɞɵ ɧɟ 

ɞɨɥɠɧɵ ɩɪɨɯɨɞɢɬɶ ɱɟɪɟɡ ɮɭɧɞɚɦɟɧɬɵ ɢ ɩɨɞ ɮɭɧɞɚɦɟɧɬɚɦɢ ɡɞɚɧɢɣ. 
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ɋɨɟɞɢɧɟɧɢɟ ɫɬɚɥɶɧɵɯ ɬɪɭɛ ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ ɫɜɚɪɤɟ. Ɋɟɡɶɛɨɜɵɟ ɢ 

ɮɥɚɧɰɟɜɵɟ ɫɨɟɞɢɧɟɧɢɹ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɜ ɦɟɫɬɚɯ ɭɫɬɚɧɨɜɤɢ ɡɚɩɨɪɧɨɣ 

ɚɪɦɚɬɭɪɵ, ɝɨɪɟɥɨɤ, ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ, ɚɜɬɨɦɚɬɢɤɢ ɢ ɞɪ. 

Ɇɢɧɢɦɚɥɶɧɵɟ ɪɚɫɫɬɨɹɧɢɹ ɩɨ ɝɨɪɢɡɨɧɬɚɥɢ ɢ ɜɟɪɬɢɤɚɥɢ ɦɟɠɞɭ 

ɝɚɡɨɩɪɨɜɨɞɚɦɢ ɢ ɡɞɚɧɢɹɦɢ, ɫɨɨɪɭɠɟɧɢɹɦɢ ɩɪɢɧɢɦɚɸɬɫɹ ɩɪɨɟɤɬɧɵɦɢ 

ɨɪɝɚɧɢɡɚɰɢɹɦɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦɢ ɧɨɪɦɚɬɢɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ 

[7, 17]. Ⱦɨɩɭɫɤɚɟɬɫɹ ɭɦɟɧɶɲɟɧɢɟ ɷɬɢɯ ɪɚɫɫɬɨɹɧɢɣ ɜ ɫɬɟɫɧɟɧɧɵɯ ɭɫɥɨɜɢɹɯ. 

Ɋɟɲɟɧɢɟ ɨɛ ɷɬɨɦ ɩɪɢɧɢɦɚɟɬɫɹ ɩɪɨɟɤɬɧɨɣ ɨɪɝɚɧɢɡɚɰɢɟɣ ɫ ɭɤɚɡɚɧɢɟɦ 

ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɤɚɱɟɫɬɜɭ ɩɪɢɦɟɧɹɟɦɵɯ ɬɪɭɛ, ɤɨɧɬɪɨɥɸ 

ɫɜɚɪɧɵɯ ɫɨɟɞɢɧɟɧɢɣ ɢ ɞɪ. Ƚɥɭɛɢɧɚ ɩɪɨɤɥɚɞɤɢ ɝɚɡɨɩɪɨɜɨɞɨɜ ɩɪɢɧɢɦɚɟɬɫɹ ɧɟ 

ɦɟɧɟɟ 0,8 ɦ ɞɨ ɜɟɪɯɚ ɝɚɡɨɩɪɨɜɨɞɚ ɢɥɢ ɮɭɬɥɹɪɚ, ɞɨɩɭɫɤɚɟɬɫɹ ɭɦɟɧɶɲɟɧɢɟ ɞɨ 0,6 

ɦ ɜ ɦɟɫɬɚɯ, ɝɞɟ ɧɟɬ ɩɪɨɟɡɞɚ ɬɪɚɧɫɩɨɪɬɚ. 

ɇɚɞɡɟɦɧɵɟ ɝɚɡɨɩɪɨɜɨɞɵ ɩɪɨɤɥɚɞɵɜɚɸɬɫɹ ɧɚ ɧɟɝɨɪɸɱɢɯ ɨɩɨɪɚɯ ɢɥɢ ɩɨ 

ɫɬɟɧɚɦ ɡɞɚɧɢɣ. 

ȼ ɤɨɬɟɥɶɧɵɯ ɩɪɨɟɤɬɨɦ ɩɪɟɞɥɚɝɚɟɬɫɹ ɞɥɹ ɫɧɢɠɟɧɢɹ ɞɚɜɥɟɧɢɹ ɝɚɡɚ ɩɟɪɟɞ 

ɝɚɡɨɝɨɪɟɥɨɱɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ɭɫɬɚɧɨɜɢɬɶ ɝɚɡɨɪɟɝɭɥɹɬɨɪɧɵɟ ɭɫɬɚɧɨɜɤɢ. ɋ 

ɭɱɟɬɨɦ ɩɥɚɧɢɪɨɜɤɢ ɪɚɛɨɱɟɝɨ ɩɨɫɟɥɤɚ, ɞɥɹ ɝɚɡɨɫɧɚɛɠɟɧɢɹ ɠɢɥɨɣ ɡɨɧɵ 

ɩɪɨɟɤɬɢɪɭɸɬɫɹ ɩɨɞɡɟɦɧɵɟ ɤɨɥɶɰɟɜɵɟ ɫɟɬɢ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ, ɬɭɩɢɤɨɜɵɟ 

ɭɱɚɫɬɤɢ ɩɪɨɟɤɬɢɪɭɸɬɫɹ ɧɚɞɡɟɦɧɵɦɢ.  

ɉɪɢ ɝɚɡɢɮɢɤɚɰɢɢ ɪɚɛɨɱɟɝɨ ɩɨɫɟɥɤɚ ɜ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ 

ɩɪɨɤɥɚɞɵɜɚɸɬɫɹ ɩɨɞɡɟɦɧɵɟ ɝɚɡɨɩɪɨɜɨɞɵ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ, ɬɭɩɢɤɨɜɵɟ 

ɭɱɚɫɬɤɢ ɩɪɨɟɤɬɢɪɭɸɬɫɹ ɧɚɞɡɟɦɧɵɦɢ ɩɨ ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɫɨɨɛɪɚɠɟɧɢɹɦ. 

 

1.8  Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɫɟɬɟɣ ɧɢɡɤɨɝɨ 

ɞɚɜɥɟɧɢя 

Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ, ɤɚɤ ɫɦɟɲɚɧɧɵɯ ɝɚɡɨɜɵɯ ɫɟɬɟɣ ɧɢɡɤɨɝɨ 

http://click02.begun.ru/click.jsp?url=RU4icjM4OTjNCzknLBUzFP*gIhX5RYP3LbbX*vvzSBVt9bMC7wPQ5MPfcw9KFzpIktxlCplCks5qtLt55cB4Md2cr6Gxu7ZRxNfj*JoIvM2FDSxMf6PvCJJCwO9BCWWUfwi1RTiIYKQCXB4LCrb31lpx416932zgRr319ntORGuO2JSxjWVr0UnZrUKqsL3Tdjcp10qem5RRA1NheNe77gKUNNVIEMwN5j2yCVvt8EZY2-DaGmtyYKcHWskhuBPh5iYA6PvcqJvqoM74sM3GaIR1uLVYJvVd08J-xEpHuRdZkJBYcyERSkUcdRimAnMWrAhoLx*85imbazbFXR0hGkT4z29NYFQeMxo5v1pEi*yqQn4VWIxUWsfsxxdje-kJPaJtKWg3jTw7Ji21OnwiPFPhBmU2GFmvbbIHltYxS6svfx9lxAZVKLEYNmfTwzy8lZxlDvLN9dT4bAs5
http://click02.begun.ru/click.jsp?url=RU4icjM4OTjNCzknLBUzFP*gIhX5RYP3LbbX*vvzSBVt9bMC7wPQ5MPfcw9KFzpIktxlCplCks5qtLt55cB4Md2cr6Gxu7ZRxNfj*JoIvM2FDSxMf6PvCJJCwO9BCWWUfwi1RTiIYKQCXB4LCrb31lpx416932zgRr319ntORGuO2JSxjWVr0UnZrUKqsL3Tdjcp10qem5RRA1NheNe77gKUNNVIEMwN5j2yCVvt8EZY2-DaGmtyYKcHWskhuBPh5iYA6PvcqJvqoM74sM3GaIR1uLVYJvVd08J-xEpHuRdZkJBYcyERSkUcdRimAnMWrAhoLx*85imbazbFXR0hGkT4z29NYFQeMxo5v1pEi*yqQn4VWIxUWsfsxxdje-kJPaJtKWg3jTw7Ji21OnwiPFPhBmU2GFmvbbIHltYxS6svfx9lxAZVKLEYNmfTwzy8lZxlDvLN9dT4bAs5
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ɞɚɜɥɟɧɢɹ, ɬɚɤ ɢ ɬɭɩɢɤɨɜɵɯ ɫɨɫɬɨɢɬ ɢɡ ɧɟɫɤɨɥɶɤɢɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɷɬɚɩɨɜ. 

ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ, ɫɨɝɥɚɫɧɨ ɩɪɢɧɹɬɨɣ ɩɪɢɧɰɢɩɢɚɥɶɧɨɣ ɫɯɟɦɟ, ɩɪɨɢɡɜɨɞɹɬ 

ɬɪɚɫɫɢɪɨɜɤɭ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɫɟɬɢ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɜɵɹɜɥɹɸɬ ɤɨɧɬɭɪɵ 

ɝɚɡɨɩɪɨɜɨɞɨɜ ɜ ɡɚɤɨɥɶɰɨɜɚɧɧɨɣ ɱɚɫɬɢ. Ɍɚɤ ɠɟ ɜɵɹɜɥɹɸɬ ɫɟɤɬɨɪɚ, 

ɨɛɫɥɭɠɢɜɚɟɦɵɟ ɬɭɩɢɤɨɜɵɦɢ ɭɱɚɫɬɤɚɦɢ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɝɚɡɨɜɨɣ ɫɟɬɢ ɢɥɢ 

ɫɟɤɬɨɪɚ, ɟɫɥɢ ɫɟɬɶ ɹɜɥɹɟɬɫɹ ɬɭɩɢɤɨɜɨɣ. 

ɇɚ ɜɬɨɪɨɦ ɷɬɚɩɟ ɝɚɡɨɜɭɸ ɫɟɬɶ ɪɚɡɛɢɜɚɸɬ ɧɚ ɭɱɚɫɬɤɢ, ɤ ɤɨɬɨɪɵɦ ɛɭɞɟɬ 

ɩɪɢɫɨɟɞɢɧɟɧɨ ɛɨɥɶɲɨɟ ɱɢɫɥɨ ɪɚɡɥɢɱɧɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ. ɗɬɨ ɦɨɝɭɬ ɛɵɬɶ 

ɨɬɞɟɥɶɧɵɟ ɫɬɨɹɤɢ ɠɢɥɵɯ ɡɞɚɧɢɣ, ɨɬɞɟɥɶɧɵɟ ɠɢɥɵɟ ɡɞɚɧɢɹ, ɤɨɦɦɭɧɚɥɶɧɵɟ, 

ɨɛɳɟɫɬɜɟɧɧɵɟ ɢ ɩɪɨɱɢɟ ɩɨɬɪɟɛɢɬɟɥɢ. Ʉɪɨɦɟ ɬɨɝɨ, ɤ ɧɢɦ ɩɪɢɫɨɟɞɢɧɹɸɬ 

ɨɬɜɟɬɜɥɟɧɢɹ, ɤɨɬɨɪɵɟ ɩɨɞɚɸɬ ɝɚɡ ɝɪɭɩɩɚɦ ɡɞɚɧɢɣ. Ɉɬɥɢɱɢɬɟɥɶɧɚɹ ɨɫɨɛɟɧɧɨɫɬɶ 

ɷɬɢɯ ɩɨɬɪɟɛɢɬɟɥɟɣ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨ ɡɚɪɚɧɟɟ ɧɟ ɢɡɜɟɫɬɧɵ ɦɟɫɬɚ ɢɯ 

ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɤ ɝɚɡɨɩɪɨɜɨɞɭ.  

ɇɚ ɬɪɟɬɶɟɦ ɷɬɚɩɟ ɨɩɪɟɞɟɥɹɸɬɫɹ ɞɥɢɧɵ ɭɱɚɫɬɤɨɜ ɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɟ 

ɪɚɫɱɟɬɧɵɟ ɪɚɫɯɨɞɵ ɝɚɡɚ ɧɚ ɭɱɚɫɬɤɚɯ, ɞɥɹ ɡɚɤɨɥɶɰɨɜɚɧɧɨɣ ɱɚɫɬɢ ɝɚɡɨɜɨɣ 

ɭɤɚɡɵɜɚɟɬɫɹ ɧɚɩɪɚɜɥɟɧɢɟ ɞɜɢɠɟɧɢɹ ɝɚɡɚ.  

ɇɚ ɱɟɬɜɟɪɬɨɦ ɷɬɚɩɟ ɨɩɪɟɞɟɥɹɸɬɫɹ ɞɢɚɦɟɬɪɵ ɝɚɡɨɩɪɨɜɨɞɨɜ 

ɡɚɤɨɥɶɰɨɜɚɧɧɨɣ ɱɚɫɬɢ ɝɚɡɨɜɨɣ ɫɟɬɢ. 

ɇɚ ɩɹɬɨɦ ɷɬɚɩɟ ɩɪɨɜɨɞɢɬɫɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɡɚɤɨɥɶɰɨɜɚɧɧɨɣ 

ɱɚɫɬɢ ɝɚɡɨɜɨɣ ɫɟɬɢ, ɭɜɹɡɵɜɚɸɬɫɹ ɤɨɥɶɰɚ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɞɚɜɥɟɧɢɟ ɜ ɭɡɥɨɜɵɯ 

ɬɨɱɤɚɯ, ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɞɚɧɧɨɝɨ ɷɬɚɩɚ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɪɚɡɪɚɛɨɬɚɬɶ 

ɤɨɦɩɶɸɬɟɪɧɭɸ (ɦɚɬɟɦɚɬɢɱɟɫɤɭɸ) ɦɨɞɟɥɶ ɪɚɛɨɬɵ ɝɚɡɨɜɨɣ ɫɟɬɢ. 

ɇɚ ɲɟɫɬɨɦ ɷɬɚɩɟ ɩɪɨɜɨɞɢɬɫɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɬɭɩɢɤɨɜɵɯ 

ɨɬɜɟɬɜɥɟɧɢɣ ɢ ɩɪɨɜɟɪɹɟɬɫɹ ɩɨɥɧɨɬɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɟɪɟɩɚɞɚ ɞɚɜɥɟɧɢɹ. 

Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɡɚɤɨɥɶɰɨɜɚɧɧɨɣ ɱɚɫɬɢ ɝɚɡɨɜɨɣ ɫɟɬɢ ɹɜɥɹɟɬɫɹ 

ɧɚɢɛɨɥɟɟ ɬɪɭɞɨɟɦɤɢɦ ɷɬɚɩɨɦ ɜɵɩɨɥɧɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɡɚɞɚɱɢ. ȿɝɨ 

ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɜɵɩɨɥɧɹɬɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɨɜɪɟɦɟɧɧɵɯ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ 

ɫɪɟɞɫɬɜ, ɩɨɡɜɨɥɹɸɳɢɯ ɪɟɲɢɬɶ ɩɨɫɬɚɜɥɟɧɧɭɸ ɡɚɞɚɱɭ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ (ɤɨɦɩɶɸɬɟɪɧɨɝɨ) ɦɨɞɟɥɢɪɨɜɚɧɢɹ. 
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ɉɪɢ ɞɜɢɠɟɧɢɢ ɝɚɡɚ ɩɨ ɬɪɭɛɨɩɪɨɜɨɞɚɦ ɩɪɨɢɫɯɨɞɢɬ ɩɨɫɬɟɩɟɧɧɨɟ 

ɫɧɢɠɟɧɢɟ ɩɟɪɜɨɧɚɱɚɥɶɧɨɝɨ ɞɚɜɥɟɧɢɹ ɡɚ ɫɱɟɬ ɩɪɟɨɞɨɥɟɧɢɹ ɫɢɥ ɬɪɟɧɢɹ ɢ 

ɦɟɫɬɧɵɯ ɫɨɩɪɨɬɢɜɥɟɧɢɣ, ɤɨɬɨɪɵɟ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 𝛥ɪ = 𝛥ɪɌɊ + 𝛥ɪɆ.ɋ., ɉɚ, (12) 

 

ɝɞɟ 𝛥ɪɌɊ - ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɧɚ ɬɪɟɧɢɟ, ɉɚ;  𝛥ɪɆ.ɋ. - ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɜ ɦɟɫɬɧɵɯ ɫɨɩɪɨɬɢɜɥɟɧɢɹɯ, ɉɚ. 

ɋɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɝɚɡɚ ɜ ɝɚɡɨɩɪɨɜɨɞɟ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ 

 𝑤 = 𝑉/𝐹, ɦ/ɫ, (13) 

 

ɝɞɟ w - ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɝɚɡɚ, ɦ/ɫ, 

V - ɨɛɴɟɦɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ, ɦ3/ɱ;  

F - ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɭɱɚɫɬɤɚ ɝɚɡɨɩɪɨɜɨɞɚ, ɦ2. 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ, ɞɢɚɦɟɬɪɚ ɬɪɭɛɵ ɢ ɜɹɡɤɨɫɬɢ ɝɚɡɚ 

ɬɟɱɟɧɢɟ ɟɝɨ ɦɨɠɟɬ ɛɵɬɶ ɥɚɦɢɧɚɪɧɵɦ, ɬ. ɟ. ɭɩɨɪɹɞɨɱɟɧɧɵɦ ɜ ɜɢɞɟ ɞɜɢɠɭɳɢɯɫɹ 

ɨɞɢɧ ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɪɭɝɨɝɨ ɫɥɨɟɜ, ɢ ɬɭɪɛɭɥɟɧɬɧɵɦ, ɤɨɝɞɚ ɜ ɩɨɬɨɤɟ ɝɚɡɚ 

ɜɨɡɧɢɤɚɸɬ ɡɚɜɢɯɪɟɧɢɹ ɢ ɫɥɨɢ ɩɟɪɟɦɟɲɢɜɚɸɬɫɹ ɦɟɠɞɭ ɫɨɛɨɣ. Ɋɟɠɢɦ ɞɜɢɠɟɧɢɹ 

ɝɚɡɚ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɜɟɥɢɱɢɧɨɣ ɤɪɢɬɟɪɢɹ Ɋɟɣɧɨɥɶɞɫɚ 

 ܴ݁ = ௪⋅஽௩ , (14) 

 

ɝɞɟ w - ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɝɚɡɚ, ɦ/ɫ;  

D - ɜɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɝɚɡɨɩɪɨɜɨɞɚ, ɦ;  

v - ɤɢɧɟɦɚɬɢɱɟɫɤɚɹ ɜɹɡɤɨɫɬɶ ɝɚɡɚ, ɦ2/ɫ. 

ɉɪɢ Re<2000 ɜ ɝɚɡɨɩɪɨɜɨɞɚɯ ɝɚɡ ɞɜɢɠɟɬɫɹ ɜ ɪɟɠɢɦɟ ɥɚɦɢɧɚɪɧɨɝɨ 
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ɬɟɱɟɧɢɹ, ɚ ɩɪɢ Re>4000 ɜ ɪɟɠɢɦɟ ɬɭɪɛɭɥɟɧɬɧɨɝɨ ɬɟɱɟɧɢɹ. ɉɪɢ 2000>Re>4000 

ɜ ɝɚɡɨɩɪɨɜɨɞɟ ɜɨɡɧɢɤɚɟɬ ɬɚɤ ɧɚɡɵɜɚɟɦɚɹ ɤɪɢɬɢɱɟɫɤɚɹ ɨɛɥɚɫɬɶ ɞɜɢɠɟɧɢɹ ɝɚɡɚ 

(ɩɟɪɟɯɨɞɧɚɹ ɨɬ ɥɚɦɢɧɚɪɧɨɝɨ ɬɟɱɟɧɢɹ ɜ ɬɭɪɛɭɥɟɧɬɧɨɟ). 

Ⱦɥɹ ɫɟɬɟɣ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɧɚ ɩɪɟɨɞɨɥɟɧɢɟ ɫɢɥ ɬɪɟɧɢɹ 

ɨɩɢɫɵɜɚɸɬɫɹ ɮɨɪɦɭɥɨɣ 

 

ɪɇ − ɪɄ = ͸ʹ͸,ͳ ⋅ ߣ 𝑉మௗ5 𝜌݈, ɉɚ, (15) 

 

ɝɞɟ ɪɇ - ɞɚɜɥɟɧɢɟ ɜ ɧɚɱɚɥɟ ɝɚɡɨɩɪɨɜɨɞɚ, ɉɚ;  

ɪɄ - ɞɚɜɥɟɧɢɟ ɜ ɤɨɧɰɟ ɝɚɡɨɩɪɨɜɨɞɚ, ɉɚ;  

 - ɛɟɡɪɚɡɦɟɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɬɪɟɧɢɹ;  

V - ɨɛɴɟɦɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ, ɦ3/ɱ;  

d - ɜɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɝɚɡɨɩɪɨɜɨɞɚ, ɫɦ;  𝜌 - ɩɥɨɬɧɨɫɬɶ ɝɚɡɚ ɩɪɢ ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ, ɤɝ/ɦ3;  

l - ɞɥɢɧɚ ɝɚɡɨɩɪɨɜɨɞɚ, ɦ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɬɪɟɧɢɹ  ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɪɟɠɢɦɚ ɞɜɢɠɟɧɢɹ ɝɚɡɚ ɩɨ ɝɚɡɨɩɪɨɜɨɞɭ, ɯɚɪɚɤɬɟɪɢɡɭɟɦɨɝɨ ɱɢɫɥɨɦ Ɋɟɣɧɨɥɶɞɫɚ. 

ɍɱɢɬɵɜɚɹ, ɱɬɨ ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɩɨɬɟɪɶ ɞɚɜɥɟɧɢɹ ɧɚ ɩɪɟɨɞɨɥɟɧɢɟ ɫɢɥ ɬɪɟɧɢɹ 

ɩɨ ɮɨɪɦɭɥɟ (4), ɢɫɩɨɥɶɡɭɸɬɫɹ ɨɛɴɟɦɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ, ɜɵɪɚɠɟɧɧɵɣ ɜ ɦ3/ɱ, ɢ 

ɜɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɝɚɡɨɩɪɨɜɨɞɚ, ɜɵɪɚɠɟɧɧɵɣ ɜ ɫɦ, ɩɨɞɫɬɚɜɥɹɹ ɷɬɢ ɡɧɚɱɟɧɢɹ 

ɜ ɮɨɪɦɭɥɭ (3), ɩɨɥɭɱɚɟɦ ɮɨɪɦɭɥɭ ɤɪɢɬɟɪɢɹ Ɋɟɣɧɨɥɶɞɫɚ ɞɥɹ ɷɬɢɯ ɪɚɫɱɟɬɧɵɯ 

ɜɟɥɢɱɢɧ 

 ܴ݁ = Ͳ,Ͳ͵ͷͶ 𝑉ௗ௩, (16) 

 

ɝɞɟ V - ɨɛɴɟɦɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ, ɦ3/ɱ;  

d - ɜɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɝɚɡɨɩɪɨɜɨɞɚ, ɫɦ;  

v - ɤɢɧɟɦɚɬɢɱɟɫɤɚɹ ɜɹɡɤɨɫɬɶ ɝɚɡɚ, ɦ2/ɫ. 
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Ɍɭɪɛɭɥɟɧɬɧɨɟ ɞɜɢɠɟɧɢɟ ɝɚɡɚ ɜ ɝɚɡɨɩɪɨɜɨɞɟ ɦɨɠɟɬ ɩɪɨɢɫɯɨɞɢɬɶ ɜ ɬɚɤ 

ɧɚɡɵɜɚɟɦɨɣ ɡɨɧɟ ɝɢɞɪɚɜɥɢɱɟɫɤɢ ɝɥɚɞɤɢɯ ɬɪɭɛ, ɢ ɜ ɡɨɧɟ, ɤɨɝɞɚ ɧɚ 

ɝɢɞɪɚɜɥɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɜɥɢɹɟɬ ɲɟɪɨɯɨɜɚɬɨɫɬɶ ɫɬɟɧɤɢ. Ʉɪɢɬɟɪɢɟɦ 

ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɝɥɚɞɤɨɫɬɢ ɜɧɭɬɪɟɧɧɟɣ ɫɬɟɧɤɢ ɝɚɡɨɩɪɨɜɨɞɚ ɹɜɥɹɟɬɫɹ ɡɧɚɱɟɧɢɟ, 

ɨɩɪɟɞɟɥɹɟɦɨɟ ɩɨ ɮɨɪɦɭɥɟ 

 ܴ݁ ቀ௞ௗቁ<23, (17) 

 

ɝɞɟ Re – ɱɢɫɥɨ Ɋɟɣɧɨɥɶɞɫɚ; 

k - ɷɤɜɢɜɚɥɟɧɬɧɚɹ ɚɛɫɨɥɸɬɧɚɹ ɲɟɪɨɯɨɜɚɬɨɫɬɶ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ 

ɫɬɟɧɤɢ ɬɪɭɛɵ, ɫɦ; 

d - ɜɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɝɚɡɨɩɪɨɜɨɞɚ, ɫɦ. 

ɗɤɜɢɜɚɥɟɧɬɧɚɹ ɚɛɫɨɥɸɬɧɚɹ ɲɟɪɨɯɨɜɚɬɨɫɬɶ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ 

ɫɬɟɧɤɢ ɝɚɡɨɩɪɨɜɨɞɚ, ɩɪɢɧɢɦɚɟɦɚɹ ɪɚɜɧɨɣ: ɞɥɹ ɧɨɜɵɯ ɫɬɚɥɶɧɵɯ ɬɪɭɛ 0,01 ɫɦ, 

ɞɥɹ ɫɬɚɥɶɧɵɯ ɛɵɜɲɢɯ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ - 0,1 ɫɦ, ɞɥɹ ɩɨɥɢɷɬɢɥɟɧɨɜɵɯ 

ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɜɪɟɦɟɧɢ ɷɤɫɩɥɭɚɬɚɰɢɢ - 0,0007 ɫɦ, ɞɥɹ ɦɟɞɧɵɯ ɬɪɭɛ - 0,001 ɫɦ. 

 

ɉɪɢ ɪɚɫɱɟɬɟ ɝɚɡɨɩɪɨɜɨɞɨɜ ɛɟɡɪɚɡɦɟɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ 

ɬɪɟɧɢɹ  ɨɩɪɟɞɟɥɹɟɬɫɹ: 

- ɞɥɹ ɥɚɦɢɧɚɪɧɨɝɨ ɪɟɠɢɦɚ ɞɜɢɠɟɧɢɹ ɝɚɡɚ (Re<2000) ɩɨ ɮɨɪɦɭɥɟ ɋɬɨɤɫɚ 

ߣ  = ͸Ͷܴ݁ (18) 

 

- ɞɥɹ ɩɟɪɟɯɨɞɧɨɝɨ (ɤɪɢɬɢɱɟɫɤɨɝɨ) ɪɟɠɢɦɚ ɞɜɢɠɟɧɢɹ ɝɚɡɚ (2000> Re> 

4000) ɩɨ ɮɨɪɦɭɥɟ Ɂɚɣɱɟɧɤɨ  

ߣ  = Ͳ,ͲͲʹͷ ⋅ √ܴ݁య
, (19) 
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- ɞɥɹ ɬɭɪɛɭɥɟɧɬɧɨɝɨ ɪɟɠɢɦɚ ɞɜɢɠɟɧɢɹ ɝɚɡɚ (Re>4000) ɛɟɡɪɚɡɦɟɪɧɵɣ 

ɤɨɷɮɮɢɰɢɟɧɬ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɬɪɟɧɢɹ ɞɥɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢ ɝɥɚɞɤɨɣ ɫɬɟɧɤɢ ɩɪɢ ܴ݁ ቀ௞ௗቁ<23, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɢ 4000>Re>100000 ɩɨ ɮɨɪɦɭɥɟ Ȼɥɚɡɢɭɫɚ (20) ɢ ɩɪɢ 

Re>100000 ɮɨɪɦɭɥɟ Ⱥɥɶɬɲɭɥɹ (21) 

ߣ  = ଴,ଷଵ଺ହோ௘బ,మ5 , (20) 

ߣ  = ଵሺଵ,଼ଶ ௟𝑔ோ௘ −ଵ,଺ସሻమ, 
(21) 

 

- ɞɥɹ ɬɭɪɛɭɥɟɧɬɧɨɝɨ ɪɟɠɢɦɚ ɞɜɢɠɟɧɢɹ ɝɚɡɚ (Re>4000) ɞɥɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢ 

ɲɟɪɨɯɨɜɚɬɨɣ ɫɬɟɧɤɢ ɩɪɢ ܴ݁ ቀ௞ௗቁ>23 ɩɨ ɮɨɪɦɭɥɟ Ⱥɥɶɬɲɭɥɹ 

ߣ  = Ͳ,ͳͳ ቀ௞ௗ + ଺଼ோ௘ቁ଴,ଶହ
. (22) 

 

Ɉɫɧɨɜɧɨɣ ɰɟɥɶɸ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɡɚɤɨɥɶɰɨɜɚɧɧɨɣ ɱɚɫɬɢ 

ɝɚɡɨɜɨɣ ɫɟɬɢ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɞɚɜɥɟɧɢɹ ɝɚɡɚ ɜ ɭɡɥɨɜɵɯ ɬɨɱɤɚɯ, ɤɨɬɨɪɨɟ 

ɞɨɥɠɧɨ ɛɵɬɶ ɛɨɥɶɲɟ ɪɚɡɧɨɫɬɢ ɧɚɱɚɥɶɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɚɡɚ ɩɨɫɥɟ ȽɊɉ ɢ 

ɞɨɩɭɫɬɢɦɵɯ ɩɨɬɟɪɶ ɞɚɜɥɟɧɢɹ ɯɚɪɚɤɬɟɪɧɵɯ ɞɥɹ ɝɚɡɨɜɨɣ ɫɟɬɢ. Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ 

ɨɩɪɟɞɟɥɢɬɶ ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɜ ɭɡɥɨɜɵɯ ɬɨɱɤɚɯ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɫɬɢ ɭɜɹɡɤɭ ɤɨɥɟɰ 

ɝɚɡɨɜɨɣ ɫɟɬɢ. Ⱦɥɹ ɤɨɥɶɰɟɜɵɯ ɝɚɡɨɜɵɯ ɫɟɬɟɣ ɩɪɢɟɦɥɟɦɨ ɩɪɢ ɭɜɹɡɤɟ ɤɨɥɟɰ 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɭɪɚɜɧɟɧɢɟ, ɚɧɚɥɨɝɢɱɧɨɟ ɜɬɨɪɨɦɭ ɡɚɤɨɧɭ Ʉɢɪɯɝɨɮɚ ɞɥɹ 

ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ: ɚɥɝɟɛɪɚɢɱɟɫɤɚɹ ɫɭɦɦɚ ɜɫɟɯ ɩɟɪɟɩɚɞɨɜ ɞɚɜɥɟɧɢɣ ɜ 

ɡɚɦɤɧɭɬɨɦ ɤɨɧɬɭɪɟ ɪɚɜɧɚ ɧɭɥɸ ɩɪɢ ɭɫɥɨɜɢɢ, ɟɫɥɢ ɜ ɷɬɨɦ ɤɨɧɬɭɪɟ ɧɟɬ 

ɧɚɝɧɟɬɚɬɟɥɟɣ, ɬ.ɟ. ∑ 𝛥Ɋɉை ɄɈɅЬɐɍ = Ͳ.  

Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɨɩɪɟɞɟɥɢɬɶ, ɭɜɹɡɚɧɵ ɥɢ ɜɫɟ ɤɨɥɶɰɚ ɝɚɡɨɜɨɣ ɫɟɬɢ ɫ 

ɞɨɩɭɫɬɢɦɨɣ ɩɨɝɪɟɲɧɨɫɬɶɸ ɧɟ ɜɥɢɹɸɳɟɣ ɧɚ ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɜ ɭɡɥɨɜɵɯ ɬɨɱɤɚɯ, 
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ɞɥɹ ɤɚɠɞɨɝɨ ɤɨɥɶɰɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɨɲɢɛɤɚ ɩɨ ɮɨɪɦɭɥɟ 

 𝛥 = ∑ 𝛥Ɋ଴,ହ/ ∑ 𝛥Ɋ/ ͳͲͲ,%, (23) 

 

ɝɞɟ  - ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɨɲɢɛɤɚ, %; ∑ 𝛥ʟ - ɫɭɦɦɚɪɧɵɟ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɜɫɟɯ ɭɱɚɫɬɤɨɜ ɤɨɥɶɰɚ, ɉɚ;  / ∑ 𝛥ʟ / - ɫɭɦɦɚɪɧɵɟ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɜɫɟɯ ɭɱɚɫɬɤɨɜ ɤɨɥɶɰɚ ɩɨ ɦɨɞɭɥɸ, 

ɉɚ. 

ɉɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɧɚ ɭɱɚɫɬɤɟ ɝɚɡɨɜɨɣ ɫɟɬɢ ɫɤɥɚɞɵɜɚɸɬɫɹ ɢɡ ɩɨɬɟɪɶ 

ɞɚɜɥɟɧɢɹ ɧɚ ɩɪɟɨɞɨɥɟɧɢɟ ɫɢɥ ɬɪɟɧɢɹ ɢ ɩɨɬɟɪɶ ɞɚɜɥɟɧɢɹ ɜ ɦɟɫɬɧɵɯ 

ɫɨɩɪɨɬɢɜɥɟɧɢɹɯ. Ⱦɥɹ ɫɟɬɟɣ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɧɚ ɩɪɟɨɞɨɥɟɧɢɟ 

ɫɢɥ ɬɪɟɧɢɹ ɨɩɢɫɵɜɚɸɬɫɹ ɮɨɪɦɭɥɨɣ (15), ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɜ ɦɟɫɬɧɵɯ 

ɫɨɩɪɨɬɢɜɥɟɧɢɹɯ ɜ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɝɚɡɨɩɪɨɜɨɞɚɯ ɛɨɥɶɲɨɣ ɩɪɨɬɹɠɟɧɧɨɫɬɢ 

ɩɪɢɧɢɦɚɸɬ ɪɚɜɧɵɦɢ 10 % ɨɬ ɩɨɫɥɟɞɧɢɯ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɦɚɬɟɪɢɚɥɚ ɬɪɭɛ. Ɍɚɤɢɦ 

ɨɛɪɚɡɨɦ, ɨɛɳɢɟ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɧɚ ɨɬɞɟɥɶɧɨ ɜɡɹɬɨɦ ɭɱɚɫɬɤɟ ɝɚɡɨɜɨɣ ɫɟɬɢ 

ɦɨɠɧɨ ɨɯɚɪɚɤɬɟɪɢɡɨɜɚɬɶ ɮɨɪɦɭɥɨɣ 

 𝛥Ɋ = ͳ,ͳ ⋅ ͸ʹ͸,ͳ ⋅ ߣ ொುమௗ5 𝜌݈, ɉɚ, (24) 

 

ɝɞɟ 𝛥Ɋ - ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɧɚ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɭɱɚɫɬɤɟ, ɉɚ;  ܳɊ- ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ ɧɚ ɭɱɚɫɬɤɟ, ɦ3/ɱ; 

 - ɛɟɡɪɚɡɦɟɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɬɪɟɧɢɹ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɨɞɧɨɣ ɢɡ ɮɨɪɦɭɥ (18-22) ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɟɠɢɦɚ ɬɟɱɟɧɢɹ ɝɚɡɚ ɢ 

ɲɟɪɨɯɨɜɚɬɨɫɬɢ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɬɪɭɛ; 

d - ɜɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɝɚɡɨɩɪɨɜɨɞɚ, ɫɦ;  𝜌 - ɩɥɨɬɧɨɫɬɶ ɝɚɡɚ ɩɪɢ ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ, ɤɝ/ɦ3;  

l - ɞɥɢɧɚ ɭɱɚɫɬɤɚ ɝɚɡɨɩɪɨɜɨɞɚ, ɦ. 

Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɞɨɛɢɬɶɫɹ ɭɜɹɡɤɢ ɤɨɥɟɰ ɝɚɡɨɜɨɣ ɫɟɬɢ ɫ ɨɬɧɨɫɢɬɟɥɶɧɨɣ 
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ɨɲɢɛɤɨɣ ɦɟɧɟɟ 1% ɩɨɬɪɟɛɭɟɬɫɹ ɧɟɫɤɨɥɶɤɨ ɩɪɢɛɥɢɠɟɧɢɣ ɫ ɭɱɟɬɨɦ 

ɨɬɤɨɪɪɟɤɬɢɪɨɜɚɧɧɨɝɨ ɪɚɫɯɨɞɚ ɧɚ ɤɚɠɞɨɦ ɭɱɚɫɬɤɟ. 

ɑɬɨɛɵ ɨɩɪɟɞɟɥɢɬɶ ɨɬɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ ɧɚ ɤɚɠɞɨɦ ɭɱɚɫɬɤɟ, 

ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɩɨɩɪɚɜɨɱɧɵɣ ɤɪɭɝɨɜɨɣ ɪɚɫɯɨɞ ɜ ɤɨɥɶɰɟ. Ⱦɥɹ ɷɬɨɝɨ 

ɧɟɨɛɯɨɞɢɦɨ ɜɵɱɢɫɥɢɬɶ ɜɟɥɢɱɢɧɭ ɡɚɜɢɫɢɦɨɫɬɢ ɩɨɬɟɪɶ ɞɚɜɥɟɧɢɹ ɢ ɪɚɫɯɨɞɚ ɧɚ 

ɭɱɚɫɬɤɚɯ - P/QP, ɝɞɟ Ɋ - ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɧɚ ɭɱɚɫɬɤɟ, ɉɚ; QɊ – ɪɚɫɱɟɬɧɵɣ 

ɪɚɫɯɨɞ ɝɚɡɚ ɧɚ ɭɱɚɫɬɤɟ, ɦ3/ɱ. 

ɉɟɪɜɵɣ ɩɨɩɪɚɜɨɱɧɵɣ ɤɪɭɝɨɜɨɣ ɪɚɫɯɨɞ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 𝛥ܳ௄𝑖ଵ = − ∑ 𝛥Ɋଵ,଻ହ ∑𝛥ɊೂɊ

, ɦ3/ɱ, (25) 

 

ɝɞɟ 𝛥ܳ௄ଵ  - ɩɟɪɜɵɣ ɩɨɩɪɚɜɨɱɧɵɣ ɤɪɭɝɨɜɨɣ ɪɚɫɯɨɞ ɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɤɨɥɶɰɟ, 

ɦ3/ɱ; 

Ɋ - ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɜ ɤɨɥɶɰɟ, ɉɚ;  ∑ 𝛥ɊொɊ
 - ɡɚɜɢɫɢɦɨɫɬɶ ɩɨɬɟɪɶ ɞɚɜɥɟɧɢɹ ɢ ɪɚɫɯɨɞɚ ɜ ɤɨɥɶɰɟ. 

ʿоп̬̌̏оч̦̼е к̬у̐о̼̏е ̵̬̭̌од̼ дл́ коле̶ ̭ет̛ оп̬едел́̀т̭́ ̭ 

учето̥ ̬̭̭̌ч̛т̦̦̌о̐о поп̬̌̏оч̦о̐о ̵̬̭̌од̌ п̬ед̼дущ̵̛ коле̶. Дл́ 

пе̬̏о̐о кол̶̽̌ поп̬̌̏оч̦̼̜ к̬у̐о̏о̜ ̵̬̭̌од оп̬едел́ет̭́ по ̴о̬̥уле  

 

𝛥ܳКభ = 𝛥ܳ௄భଵ + ∑ሺሺ𝛥ʟ/ொʟሻ೙𝛥ொК೙భ ሻ∑ሺ𝛥ʟ/ொʟሻభ , ɦ3/ɱ, (26) 

 

ɝɞɟ 𝛥ܳ௄  - ɩɨɩɪɚɜɨɱɧɵɣ ɤɪɭɝɨɜɨɣ ɪɚɫɯɨɞ ɩɟɪɜɨɝɨ ɩɨ ɯɨɞɭ ɪɚɫɱɟɬɚ ɤɨɥɶɰɚ, ɦ3/ɱ; 𝛥ܳ௄భଵ  - ɩɟɪɜɵɣ ɩɨɩɪɚɜɨɱɧɵɣ ɤɪɭɝɨɜɨɣ ɪɚɫɯɨɞ ɩɟɪɜɨɝɨ ɤɨɥɶɰɚ, ɦ3/ɱ; 

(P/QP)n - ɡɚɜɢɫɢɦɨɫɬɶ ɩɨɬɟɪɶ ɞɚɜɥɟɧɢɹ ɢ ɪɚɫɯɨɞɚ ɧɚ ɭɱɚɫɬɤɚɯ ɫɨɫɟɞɧɟɝɨ 

ɤɨɥɶɰɚ, ɩɨɩɚɞɚɸɳɢɯ ɜ ɤɨɧɬɭɪ ɪɚɫɱɟɬɧɨɝɨ ɤɨɥɶɰɚ; 
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𝛥ܳɄ
ଵ௡ - ɩɟɪɜɵɣ ɩɨɩɪɚɜɨɱɧɵɣ ɤɪɭɝɨɜɨɣ ɪɚɫɯɨɞ ɜ n–ɦ ɤɨɥɶɰɟ, ɦ3/ɱ;  ∑ሺ𝛥Ɋ/ܳɊሻଵ - ɡɚɜɢɫɢɦɨɫɬɶ ɩɨɬɟɪɶ ɞɚɜɥɟɧɢɹ ɢ ɪɚɫɯɨɞɚ ɜ ɩɟɪɜɨɦ ɤɨɥɶɰɟ. 

 

ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɜɟɥɢɱɢɧɵ ∑ሺሺ𝛥Ɋ/ܳɊሻ௡𝛥ܳɄ೙ଵ ሻ ɭɱɢɬɵɜɚɸɬɫɹ ɜɫɟ ɭɱɚɫɬɤɢ 

ɫɨɫɟɞɧɢɯ ɤɨɥɟɰ, ɩɨɩɚɞɚɸɳɢɯ ɜ ɤɨɧɬɭɪ ɪɚɫɱɟɬɧɨɝɨ ɤɨɥɶɰɚ. 

ʿоп̬̌̏оч̦̼е к̬у̐о̼̏е ̵̬̭̌од̼ дл́ по̭леду̀щ̵̛ коле̶ ̭ет̛ 

оп̬едел́̀т̭́ по ̴о̬̥уле 

 

𝛥ܳɄ𝑖 = 𝛥ܳ௄𝑖ଵ + ∑ሺሺ𝛥Ɋ/ொɊሻ೙𝛥ொɄ೙ሻ∑ሺ𝛥Ɋ/ொሻ𝑖 + ∑ሺሺ𝛥Ɋ/ொɊሻ೙𝛥ொɄ೙భ ሻ∑ሺ𝛥Ɋ/ொሻ𝑖 , ɦ3/ɱ, (27) 

 

ɝɞɟ 𝛥ܳ௄𝑖  - ɩɨɩɪɚɜɨɱɧɵɟ ɤɪɭɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɨɫɥɟɞɭɸɳɢɯ ɩɨ ɯɨɞɭ ɪɚɫɱɟɬɚ 

ɤɨɥɟɰ, ɦ3/ɱ; 𝛥ܳ௄𝑖ଵ  - ɩɟɪɜɵɣ ɩɨɩɪɚɜɨɱɧɵɣ ɤɪɭɝɨɜɨɣ ɪɚɫɯɨɞ ɪɚɫɫɱɢɬɵɜɚɟɦɨɝɨ ɤɨɥɶɰɚ, 

ɦ3/ɱ; 

(P/QP)n - ɡɚɜɢɫɢɦɨɫɬɶ ɩɨɬɟɪɶ ɞɚɜɥɟɧɢɹ ɢ ɪɚɫɯɨɞɚ ɧɚ ɭɱɚɫɬɤɚɯ ɫɨɫɟɞɧɟɝɨ 

ɤɨɥɶɰɚ, ɩɨɩɚɞɚɸɳɢɯ ɜ ɤɨɧɬɭɪ ɪɚɫɱɟɬɧɨɝɨ ɤɨɥɶɰɚ; 𝛥ܳɄ௡ - ɩɨɩɪɚɜɨɱɧɵɣ ɤɪɭɝɨɜɨɣ ɪɚɫɯɨɞ ɜ n–ɦ ɤɨɥɶɰɟ, ɦ3/ɱ; 𝛥ܳКଵ௡ - ɩɟɪɜɵɣ ɩɨɩɪɚɜɨɱɧɵɣ ɤɪɭɝɨɜɨɣ ɪɚɫɯɨɞ ɜ n–ɦ ɤɨɥɶɰɟ, ɦ3/ɱ, 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɪɚɫɱɟɬɚɯ, ɟɫɥɢ ɧɟ ɨɩɪɟɞɟɥɟɧ ɩɨɩɪɚɜɨɱɧɵɣ ɤɪɭɝɨɜɨɣ ɪɚɫɯɨɞ ɜ 

ɞɚɧɧɨɦ ɤɨɥɶɰɟ; ∑ሺ𝛥Ɋ/ܳɊሻ𝑖 - ɡɚɜɢɫɢɦɨɫɬɶ ɩɨɬɟɪɶ ɞɚɜɥɟɧɢɹ ɢ ɪɚɫɯɨɞɚ ɜ 

ɪɚɫɫɱɢɬɵɜɚɟɦɨɦ ɤɨɥɶɰɟ. 

Ɉɩɪɟɞɟɥɢɜ ɩɨɩɪɚɜɨɱɧɵɣ ɤɪɭɝɨɜɨɣ ɪɚɫɯɨɞ, ɜɵɩɨɥɧɹɸɬ ɞɚɥɶɧɟɣɲɢɣ 

ɪɚɫɱɟɬ (ɩɟɪɜɨɟ ɢ ɩɨɫɥɟɞɭɸɳɢɟ ɩɪɢɛɥɢɠɟɧɢɹ), ɩɪɢ ɷɬɨɦ ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ 

ɫ ɭɱɟɬɨɦ ɩɨɩɪɚɜɨɱɧɨɝɨ ɪɚɫɯɨɞɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
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ܳʟʞ = ܳʟ + ܳʢЧ, ɦ3/ɱ, (28) 

 

ɝɞɟ ܳʟʞ - ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ ɧɚ ɭɱɚɫɬɤɟ ɤɨɥɶɰɚ ɫ ɭɱɟɬɨɦ ɩɨɩɪɚɜɨɱɧɨɝɨ 

ɪɚɫɯɨɞɚ, ɦ3/ɱ; ܳʟ - ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ ɧɚ ɭɱɚɫɬɤɟ ɤɨɥɶɰɚ, ɦ3/ɱ; ܳʢЧ - ɩɨɩɪɚɜɨɱɧɵɣ ɤɪɭɝɨɜɨɣ ɪɚɫɯɨɞ ɧɚ ɭɱɚɫɬɤɟ ɤɨɥɶɰɚ, ɦ3/ɱ. 

 

ɉɨɩɪɚɜɨɱɧɵɣ ɤɪɭɝɨɜɨɣ ɪɚɫɯɨɞ ɧɚ ɭɱɚɫɬɤɟ ɤɨɥɶɰɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ 

 ܳʢЧ = ܳ௄𝑖 − ܳ௄೙ , ɦ3/ɱ, 
(29) 

 

ɝɞɟ ܳʢЧ- ɩɨɩɪɚɜɨɱɧɵɣ ɤɪɭɝɨɜɨɣ ɪɚɫɯɨɞ ɧɚ ɭɱɚɫɬɤɟ ɤɨɥɶɰɚ, ɦ3/ɱ;  ܳ௄𝑖- ɩɨɩɪɚɜɨɱɧɵɣ ɤɪɭɝɨɜɨɣ ɪɚɫɯɨɞ ɜ ɪɚɫɫɱɢɬɵɜɚɟɦɨɦ ɤɨɥɶɰɟ, ɦ3/ɱ;  ܳ௄೙- ɩɨɩɪɚɜɨɱɧɵɣ ɤɪɭɝɨɜɨɣ ɪɚɫɯɨɞ ɜ ɫɨɫɟɞɧɟɦ ɤɨɥɶɰɟ, ɦ3/ɱ, ɞɥɹ ɭɱɚɫɬɤɨɜ, 

ɨɛɫɥɭɠɢɜɚɸɳɢɯ ɨɞɧɨ ɤɨɥɶɰɨ ฀฀฀= 0. 

ɉɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɧɚ ɭɱɚɫɬɤɚɯ ɝɚɡɨɜɨɣ ɫɟɬɢ ɡɚɜɢɫɹɬ ɨɬ ɩɪɨɬɹɠɟɧɧɨɫɬɢ 

ɭɱɚɫɬɤɚ ɟɝɨ ɞɢɚɦɟɬɪɚ ɢ ɪɚɫɯɨɞɚ ɝɚɡɚ, ɚ ɬɚɤɠɟ ɨɬ ɮɢɡɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɝɚɡɚ. 

ɂɡ ɭɫɥɨɜɢɣ ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɝɚɡɨɜɨɣ ɫɟɬɢ ɪɚɫɱɟɬɧɵɣ ɜɧɭɬɪɟɧɧɢɣ 

ɞɢɚɦɟɬɪ ɭɱɚɫɬɤɨɜ ɝɚɡɨɩɪɨɜɨɞɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 

݀௉ = √஺஻𝜌ொು೘𝛥ɊɍȾ

೙
, ɫɦ, (30) 
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ɝɞɟ dɊ - ɪɚɫɱɟɬɧɵɣ ɜɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɭɱɚɫɬɤɚ, ɫɦ; 

А - ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɤɚɬɟɝɨɪɢɢ ɫɟɬɢ, ɞɥɹ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ 

А=626; 

ȼ, n, m - ɤɨɷɮɮɢɰɢɟɧɬɵ, ɡɚɜɢɫɹɳɢɟ ɨɬ ɦɚɬɟɪɢɚɥɚ ɝɚɡɨɩɪɨɜɨɞɚ, ɞɥɹ 

ɫɬɚɥɶɧɵɯ ɬɪɭɛ ȼ=0,022, n=5, m=2, ɞɥɹ ɩɨɥɢɷɬɢɥɟɧɨɜɵɯ ɬɪɭɛ ȼ=0,0446, n=4,75, 

m=1,75; ܳɊ- ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ ɧɚ ɭɱɚɫɬɤɟ, ɦ3/ɱ;  𝛥ɊɍȾ - ɭɞɟɥɶɧɵɟ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɧɚ ɬɪɟɧɢɟ, ɉɚ/ɦ – ɞɥɹ ɫɟɬɟɣ ɧɢɡɤɨɝɨ 

ɞɚɜɥɟɧɢɹ. 

˄дел̦̼̽е поте̛̬ д̌̏ле̛̦́ ̦̌ т̬е̛̦е оп̬едел́ет̭́ по ̴о̬̥уле 

 

𝛥ɊɍȾ = 𝛥ɊȾɈɉଵ,ଵ௅ , ɉɚ/ɦ, (31) 

 

ɝɞɟ 𝛥ɊɍȾ - ɭɞɟɥɶɧɵɟ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɧɚ ɬɪɟɧɢɟ, ɉɚ/ɦ; 𝛥ɊȾɈɉ - ɞɨɩɭɫɬɢɦɵɟ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ, ɉɚ; 

L - ɪɚɫɫɬɨɹɧɢɟ ɨɬ ȽɊɉ ɞɨ ɫɚɦɨɣ ɭɞɚɥɟɧɧɨɣ ɬɨɱɤɢ, ɦ. 

ʰ̚ у̭ло̛̜̏ ̦̌де̙̦о̭т̛ ̐̌̚о̏о̜ ̭ет̛ кол̶̽̌ п̬оект̛̬у̀т̭́ ̛̚ 

̐̌̚оп̬о̏одо̏ од̦о̐о д̛̥̌ет̬̌, о̭̬ед̦е̦̦̼̜ о̛̬е̦т̛̬о̏оч̦̼̜ д̛̥̌ет̬ 

уч̭̌тко̏ кол̶̽̌ ̐̌̚о̏о̜ ̭ет̛ оп̬едел́ет̭́ по ̴о̬̥уле 

 

݀௄ = ݇ ⋅ ∑ሺௗɊ⋅௟ሻɍɑ∑ ௟ɍɑ
, ɫɦ, (32) 

 

ɝɞɟ dɄ - ɪɚɫɱɟɬɧɵɣ ɜɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɤɨɥɶɰɚ, ɫɦ; 
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k - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɭɜɟɥɢɱɟɧɢɟ ɦɚɬɟɪɢɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɤɨɥɶɰɚ ɫ ɩɨɫɬɨɹɧɧɵɦ ɞɢɚɦɟɬɪɨɦ, ɜ ɨɛɳɟɦ ɫɥɭɱɚɟ k = 1,1; 

dɊ - ɪɚɫɱɟɬɧɵɣ ɜɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɭɱɚɫɬɤɚ, ɫɦ; 

l - ɞɥɢɧɚ ɭɱɚɫɬɤɚ, ɦ. 

Ɉɪɢɟɧɬɢɪɨɜɨɱɧɵɣ ɜɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɝɚɡɨɩɪɨɜɨɞɚ ɤɨɥɶɰɚ ɝɚɡɨɜɨɣ ɫɟɬɢ 

ɩɪɢɧɢɦɚɟɬɫɹ ɢɡ ɫɬɚɧɞɚɪɬɧɨɝɨ ɪɹɞɚ ɜɧɭɬɪɟɧɧɢɯ ɞɢɚɦɟɬɪɨɜ ɬɪɭɛɨɩɪɨɜɨɞɨɜ - 

ɛɥɢɠɚɣɲɢɣ ɛɨɥɶɲɢɣ. 

Ƚɚɡ ɜ ɫɟɬɶ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɟ ɩɨɫɬɭɩɚɟɬ ɢɡ ɫɟɬɟɜɵɯ ɝɚɡɨɪɟɝɭɥɹɬɨɪɧɵɯ 

ɩɭɧɤɬɨɜ, ɝɚɡ ɩɨɫɥɟ ɜɵɯɨɞɚ ɢɡ ɝɚɡɨɪɟɝɭɥɹɬɨɪɧɨɝɨ ɩɭɧɤɬɚ ɧɚɱɢɧɚɟɬ ɩɨɫɬɟɩɟɧɧɨ 

ɪɚɡɛɢɪɚɬɶɫɹ ɩɨɬɪɟɛɢɬɟɥɹɦɢ ɢ ɟɝɨ ɪɚɫɯɨɞ ɩɨɫɬɟɩɟɧɧɨ ɭɦɟɧɶɲɚɟɬɫɹ ɩɨ ɩɭɬɢ 

ɞɜɢɠɟɧɢɹ. Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɪɚɫɯɨɞɚ ɝɚɡɚ ɩɨ ɩɭɬɢ ɟɝɨ ɞɜɢɠɟɧɢɹ ɫɯɟɦɭ 

ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɫɟɬɢ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɪɚɡɛɢɬɶ ɧɚ ɭɱɚɫɬɤɢ ɢ 

ɭɤɚɡɚɬɶ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɩɨɬɨɤɨɜ ɝɚɡɚ ɩɨ ɫɟɬɢ. ɉɪɢ ɷɬɨɦ ɞɥɹ 

ɭɡɥɨɜɵɯ ɬɨɱɟɤ ɝɚɡɨɜɨɣ ɫɟɬɢ ɩɪɢɟɦɥɟɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɭɪɚɜɧɟɧɢɟ, ɚɧɚɥɨɝɢɱɧɨɟ 

ɩɟɪɜɨɦɭ ɡɚɤɨɧɭ Ʉɢɪɯɝɨɮɚ ɞɥɹ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ: ɚɥɝɟɛɪɚɢɱɟɫɤɚɹ ɫɭɦɦɚ 

ɜɫɟɯ ɩɨɬɨɤɨɜ ɝɚɡɚ, ɫɯɨɞɹɳɢɯɫɹ ɜ ɭɡɥɟ ɜɤɥɸɱɚɹ ɭɡɥɨɜɵɟ ɪɚɫɯɨɞɵ ɝɚɡɚ ɪɚɜɧɚ 

ɧɭɥɸ. ɉɨɬɨɤɚɦ, ɩɨɞɯɨɞɹɳɢɦ ɤ ɭɡɥɭ, ɩɪɢɫɜɚɢɜɚɟɬɫɹ ɡɧɚɤ ɩɥɸɫ, ɚ ɜɵɯɨɞɹɳɢɦ – 

ɦɢɧɭɫ, ɞɪɭɝɢɦɢ ɫɥɨɜɚɦɢ, ɫɤɨɥɶɤɨ ɝɚɡɚ ɜɯɨɞɢɬ ɜ ɭɡɥɨɜɭɸ ɬɨɱɤɭ ɫɬɨɥɶɤɨ ɢ 

ɞɨɥɠɧɨ ɢɡ ɧɟɟ ɜɵɯɨɞɢɬɶ. Ɍɨ ɟɫɬɶ ɩɪɢ ɜɵɛɨɪɟ ɫɯɟɦɵ ɩɨɬɨɤɨɪɚɫɩɪɟɞɟɥɟɧɢɹ ɞɥɹ 

ɬɪɨɣɧɢɤɨɜ (ɤɪɟɫɬɨɜɢɧ) ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɝɚɡɨɜɨɣ ɫɟɬɢ ɜɯɨɞɹɳɢɣ ɢɥɢ 

ɜɵɯɨɞɹɳɢɣ ɩɨɬɨɤ ɧɢ ɧɚ ɨɞɧɨɦ ɭɱɚɫɬɤɟ, ɩɪɢɦɵɤɚɸɳɢɦ ɤ ɬɪɨɣɧɢɤɭ 

(ɤɪɟɫɬɨɜɢɧɟ), ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɪɚɜɟɧ ɧɭɥɸ.  

ȼ ɫɯɟɦɟ ɩɨɞɚɱɢ ɝɚɡɚ ɧɟ ɭɤɚɡɚɧɵ ɦɟɫɬɚ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɨɬɞɟɥɶɧɵɯ 

ɩɨɬɪɟɛɢɬɟɥɟɣ, ɩɨɷɬɨɦɭ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɚɫɱɟɬɚ ɩɪɟɞɩɨɥɚɝɚɸɬ ɪɚɜɧɨɦɟɪɧɨɟ 

ɩɪɢɫɨɟɞɢɧɟɧɢɟ ɩɨɬɪɟɛɢɬɟɥɟɣ ɩɨ ɞɥɢɧɟ ɭɱɚɫɬɤɨɜ ɝɚɡɨɜɨɣ ɫɟɬɢ, ɬɟɦ ɫɚɦɵɦ 

ɩɪɟɞɩɨɥɚɝɚɹ, ɱɬɨ ɝɚɡ ɪɚɜɧɨɦɟɪɧɨ ɪɚɫɯɨɞɭɟɬɫɹ ɩɨ ɩɭɬɢ ɞɜɢɠɟɧɢɹ. Ɍɚɤɭɸ 

ɧɚɝɪɭɡɤɭ ɧɚɡɵɜɚɸɬ ɩɭɬɟɜɨɣ. Ʉɪɨɦɟ ɷɬɨɝɨ, ɫɨɝɥɚɫɧɨ ɫɯɟɦɟ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 

ɩɨɬɨɤɨɜ ɩɨ ɭɱɚɫɬɤɚɦ ɩɪɨɯɨɞɢɬ ɨɩɪɟɞɟɥɟɧɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɝɚɡɚ, ɪɚɡɛɢɪɚɟɦɨɟ 

ɧɚ ɩɨɫɥɟɞɭɸɳɢɯ ɭɱɚɫɬɤɚɯ ɝɚɡɨɜɨɣ ɫɟɬɢ. Ɍɚɤɭɸ ɧɚɝɪɭɡɤɭ ɧɚɡɵɜɚɸɬ 
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ɬɪɚɧɡɢɬɧɨɣ. Ɍɟɦ ɫɚɦɵɦ ɪɚɫɯɨɞ ɝɚɡɚ, ɩɪɨɯɨɞɹɳɢɣ ɩɨ ɭɱɚɫɬɤɭ, ɜɤɥɸɱɚɟɬ ɜ 

ɫɟɛɹ ɤɚɤ ɩɭɬɟɜɭɸ, ɬɚɤ ɢ ɬɪɚɧɡɢɬɧɭɸ ɧɚɝɪɭɡɤɭ, ɬɚɤɨɣ ɪɚɫɯɨɞ ɩɪɢɧɹɬɨ 

ɧɚɡɵɜɚɬɶ ɪɚɫɱɟɬɧɵɦ. 

 

Ɋɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ ɧɚ ɭɱɚɫɬɤɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 ܳɊ = ܳ𝑇 + ݇ ⋅ ܳɉ, ɦ3/ɱ, (33) 

 

ɝɞɟ ܳɊ- ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ ɧɚ ɭɱɚɫɬɤɟ, ɦ3/ɱ; ܳ𝑇 - ɬɪɚɧɡɢɬɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ ɧɚ ɭɱɚɫɬɤɟ, ɦ3/ɱ; 

k - ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɤ ɩɭɬɟɜɨɦɭ ɪɚɫɯɨɞɭ ɝɚɡɚ, ɭɱɢɬɵɜɚɸɳɢɣ ɱɬɨ 

ɜ ɧɚɱɚɥɟ ɭɱɚɫɬɤɚ ɡɧɚɱɟɧɢɟ ɩɭɬɟɜɨɝɨ ɪɚɫɯɨɞɚ ɝɚɡɚ ɫɨɫɬɚɜɥɹɟɬ 100% ɨɬ ܳʞ, ɚ ɜ 

ɤɨɧɰɟ ɭɱɚɫɬɤɚ 0% ɨɬ ܳɉ; ܳɉ - ɩɭɬɟɜɨɣ ɪɚɫɯɨɞ ɝɚɡɚ ɧɚ ɭɱɚɫɬɤɟ, ɦ3/ɱ. 

Ɍɪɚɧɡɢɬɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ — ɷɬɨ ɪɚɫɯɨɞ ɝɚɡɚ, ɩɪɨɯɨɞɹɳɢɣ ɩɨ ɭɱɚɫɬɤɭ 

ɝɚɡɨɩɪɨɜɨɞɚ, ɢ ɪɚɡɛɢɪɚɟɦɵɣ ɩɨɬɪɟɛɢɬɟɥɹɦɢ ɧɚ ɩɨɫɥɟɞɭɸɳɢɯ ɭɱɚɫɬɤɚɯ ɝɚɡɨɜɨɣ 

ɫɟɬɢ.  

ɉɭɬɟɜɨɣ ɪɚɫɯɨɞ ɝɚɡɚ — ɷɬɨ ɪɚɫɯɨɞ ɝɚɡɚ, ɪɚɡɛɢɪɚɟɦɵɣ ɩɨɬɪɟɛɢɬɟɥɹɦɢ ɧɚ 

ɤɨɧɤɪɟɬɧɨ ɜɡɹɬɨɦ ɭɱɚɫɬɤɟ ɝɚɡɨɜɨɣ ɫɟɬɢ.  

ɉɭɬɟɜɨɣ ɪɚɫɯɨɞ ɞɥɹ ɤɚɠɞɨɝɨ ɭɱɚɫɬɤɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 ܳɉ = 𝑔ɍȾ ∙ ݈, ɦ3/ɱ, (34) 

 

ɝɞɟ gɍȾ - ɭɞɟɥɶɧɵɣ ɩɭɬɟɜɨɣ ɪɚɫɯɨɞ ɝɚɡɚ ɧɚ ɭɱɚɫɬɤɟ, ɦ3/ɱɦ; 

l - ɞɥɢɧɚ ɭɱɚɫɬɤɚ, ɦ. 

ɍɞɟɥɶɧɵɣ ɩɭɬɟɜɨɣ ɪɚɫɯɨɞ ɝɚɡɚ ɧɚ ɭɱɚɫɬɤɟ ɪɚɜɟɧ ɫɭɦɦɟ ɭɞɟɥɶɧɵɯ 

ɪɚɫɯɨɞɨɜ ɝɚɡɚ ɩɢɬɚɸɳɢɯ ɤɨɧɬɭɪɨɜ (ɫɟɤɬɨɪɨɜ), ɤɨɬɨɪɵɟ ɨɛɫɥɭɠɢɜɚɟɬ ɞɚɧɧɵɣ 

ɭɱɚɫɬɨɤ. 

ɍɞɟɥɶɧɵɣ ɩɭɬɟɜɨɣ ɪɚɫɯɨɞ ɝɚɡɚ ɞɥɹ ɩɢɬɚɸɳɢɯ ɤɨɧɬɭɪɨɜ (ɫɟɤɬɨɪɨɜ) 
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ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 𝑔ʢД = ொ𝑖௟𝑖 , ɦ3/ɱɦ, (35) 

 

ɝɞɟ ܳ𝑖 - ɪɚɫɯɨɞ ɝɚɡɚ ɜ ɩɢɬɚɸɳɟɦ ɤɨɧɬɭɪɟ (ɫɟɤɬɨɪɟ), ɦ3/ɱ; 

li - ɞɥɢɧɚ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɤɨɧɬɭɪɚ (ɫɟɤɬɨɪɚ), ɦ. 

Дл́ оп̬еделе̛̦́ т̛̬̦̌̚т̦о̐о ̵̬̭̌од̌ ̐̌̌̚ ̦ео̵̍од̛̥о уч̛т̼̏̌т̽ 

пут̽ д̛̙̏е̛̦́ ̐̌̌̚, ̭о̐л̭̦̌о ̵̭е̥̼ п̬ед̛̬̏̌тел̦̽о̐о ̬̭̌п̬еделе̛̦́ 

потоко̏. ˃̛̬̦̌̚т̦̼̜ ̵̬̭̌од ̐̌̌̚ ̬̭̭̌ч̛т̼̏̌ет̭́ по ̴о̬̥уле 

 ܳ𝑇𝑖 = ∑(ܳ𝑇𝑖+భ + ܳɉ𝑖+భ), ɦ3/ɱ, (36) 

 

ɝɞɟ ܳ𝑇𝑖- ɬɪɚɧɡɢɬɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɭɱɚɫɬɤɚ, ɦ3/ɱ; ܳ𝑇𝑖+భ  - ɬɪɚɧɡɢɬɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ ɧɚ ɫɥɟɞɭɸɳɟɦ ɭɱɚɫɬɤɟ ɩɨ ɯɨɞɭ ɞɜɢɠɟɧɢɹ, 

ɦ3/ɱ; ܳɉ𝑖+భ  - ɩɭɬɟɜɨɣ ɪɚɫɯɨɞ ɝɚɡɚ ɧɚ ɫɥɟɞɭɸɳɟɦ ɭɱɚɫɬɤɟ ɩɨ ɯɨɞɭ ɞɜɢɠɟɧɢɹ, ɦ3/ɱ. 

ɉɪɢ ɪɚɫɱɟɬɟ ɬɪɚɧɡɢɬɧɨɝɨ ɪɚɫɯɨɞɚ ɝɚɡɚ ɧɚ ɭɱɚɫɬɤɟ ɧɟɨɛɯɨɞɢɦɚ ɡɧɚɬɶ 

ɬɪɚɧɡɢɬɧɵɣ ɢ ɩɭɬɟɜɨɣ ɪɚɫɯɨɞ ɝɚɡɚ ɧɚ ɫɥɟɞɭɸɳɟɦ ɭɱɚɫɬɤɟ ɩɨ ɯɨɞɭ 

ɞɜɢɠɟɧɢɹ ɝɚɡɚ. 
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Ɍɚɛɥɢɰɚ 11 - ɍɞɟɥɶɧɵɟ ɩɭɬɟɜɵɟ ɪɚɫɯɨɞɵ ɝɚɡɚ ɞɥɹ ɜɫɟɯ ɩɢɬɚɸɳɢɯ 

ɤɨɧɬɭɪɨɜ (ɫɟɤɬɨɪɨɜ) ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɫɟɬɢ 

 
ɇɨɦɟɪ 

ɤɨɧɬɭɪɚ 
(ɫɟɤɬɨɪɚ) 

Ʉɜɚɪɬɚɥ Ɋɚɫɯɨɞ ɝɚɡɚ ɜ 
ɩɢɬɚɸɳɟɦ 

ɤɨɧɬɭɪɟ (ɫɟɤɬɨɪɟ), 
ɦ3/ɱ 

Ⱦɥɢɧɚ 
ɩɢɬɚɸɳɟɝɨ 

ɤɨɧɬɭɪɚ 
(ɫɟɤɬɨɪɚ), ɦ 

ɍɞɟɥɶɧɵɣ ɩɭɬɟɜɨɣ 
ɪɚɫɯɨɞ ɝɚɡɚ 

ɩɢɬɚɸɳɟɝɨ ɤɨɧɬɭɪɚ, 
ɦ3/ɱɦ 

ɧɨɦɟɪ ɪɚɫɯɨɞ 
ɝɚɡɚ, 
ɦ3/ɱ 

Ʉɨɧɬɭɪ №1 

2 16,9 

60,9 2900 0,021 
4 17,6 
7 8,8 
10 17,6 

Ʉɨɧɬɭɪ №2 

14 50,5 

235,4 2950 0,080 
15 72,8 
17 61,6 
18 50,5 

Ʉɨɧɬɭɪ №3 
20 44,8 

84 2250 0,037 
22 39,2 

Ʉɨɧɬɭɪ №4 

1 15,7 

48,3 3250 0,015 
3 11,3 
6 5,6 
9 15,7 

ɋɟɤɬɨɪ №1 11 56 112 1100 0,102 
ɋɟɤɬɨɪ №2 13 67,3 67,3 700 0,096 
ɋɟɤɬɨɪ №3 16 67,3 67,3 1050 0,064 
ɋɟɤɬɨɪ №4 19 39,2 39,2 1350 0,029 
ɋɟɤɬɨɪ №5 21 44,8 44,8 1150 0,039 
ɋɟɤɬɨɪ №6 23 50,5 50,5 600 0,084 
ɋɟɤɬɨɪ №7 24 67,3 

123,3 1200 0,103 
25 56 

ɋɟɤɬɨɪ №8 26 44,8 44,8 650 0,069 
ɋɟɤɬɨɪ №9 5 14,4 

25,7 1500 0,017 
8 11,3 

ɋɟɤɬɨɪ №10 29 39,2 39,2 1350 0,029 
ɋɟɤɬɨɪ №11 28 67,3 67,3 550 0,122 
ɋɟɤɬɨɪ №12 27 61,6 61,6 750 0,082 

 

Ɋɚɫɱɟɬ ɩɭɬɟɜɨɝɨ ɪɚɫɯɨɞɚ ɝɚɡɚ ɜ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɝɚɡɨɩɪɨɜɨɞɚɯ 
ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɨɜɟɞɟɧ ɩɨ ɮɨɪɦɭɥɟ (34) ɢ ɫɜɟɞɟɧ ɜ ɬɚɛɥɢɰɭ 2. 
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Ɍɚɛɥɢɰɚ 12 - Ɋɚɫɱɟɬ ɩɭɬɟɜɨɝɨ ɪɚɫɯɨɞɚ ɝɚɡɚ 
 

ɇɨɦɟɪ 
ɭɱɚɫɬɤɚ 

Ⱦɥɢɧɚ 
ɭɱɚɫɬɤ

ɚ, ɦ 

ɇɨɦɟɪ ɤɨɧɬɭɪɚ (ɫɟɤɬɨɪɚ) 
ɨɛɫɥɭɠɢɜɚɟɦɵɦ ɭɱɚɫɬɤɨɦ 

ɍɞɟɥɶɧɵɣ ɩɭɬɟɜɨɣ ɪɚɫɯɨɞ 
ɝɚɡɚ ɧɚ ɭɱɚɫɬɤɟ, ɦ3/ɱɦ 

ɉɭɬɟɜɨɣ 
ɪɚɫɯɨɞ 

ɝɚɡɚ, ɦ3/ɱ 
1-2 250 K1, C9 0,021+0,017=0,038 9,5 
2-3 300 K1, C9 0,021+0,017=0,038 11,4 
3-4 250 K1 0,021 5,3 
4-5 400 K1, C7 0,021+0,103=0,124 49,5 
5-6 250 K1, Ʉ4 0,021+0,015=0,036 9,0 
6-7 250 K1, Ʉ4 0,021+0,015=0,036 3,7 
7-8 250 K1, Ʉ4 0,021+0,015=0,036 9,0 
8-9 250 K1 ,Ʉ4 0,021+0,015=0,036 9,0 
9-10 550 K1 0,021 11,6 

10-11 250 K1, ɋ10 0,021+0,029=0,05 12,5 
1-11 150 Ʉ1,ɋ9 0,021+0,017=0,038 5,7 

12-13 200 K2, ɋ3 0,080+0,064=0,144 28,8 
13-14 250 K2, ɋ2 0,080+0,096=0,176 44,0 
14-15 200 K2 0,080 16,0 
15-16 200 K2, C1 0,080+0,102=0,182 36,3 
16-17 200 K2, C1 0,080+0,102=0,182 36,3 
17-18 200 K2, C1 0,080+0,102=0,182 36,3 
18-19 150 K2, C12 0,080+0,082=0,162 24,3 
19-20 250 K2, K4 0,080+0,015=0,095 23,7 
20-21 150 K2, K4 0,080+0,015=0,095 14,2 
21-22 150 K2, K4 0,080+0,015=0,095 14,2 
22-23 150 K2, K4 0,080+0,015=0,095 14,2 
23-24 300 K2, K4 0,080+0,015=0,095 35,1 
24-25 300 K2, K3 0,080+0,037=0,117 35,1 
12-25 250 K2, C3 0,080+0,064=0,144 36,0 
23-26 150 K3, K4 0,037+0,015=0,052 7,8 
26-27 200 K3, K4 0,037+0,015=0,052 10,4 
27-28 100 K3, C7  0,037+0,103=0,14 14,0 
28-29 100 K3, C7 0,037+0,103=0,14 14,0 
29-30 300 K3, C6 0,037+0,084=0,121 36,5 
30-31 300 K3, C6 0,037+0,084=0,121 36,5 
31-32 250 K3, C5 0,037+0,039=0,076 19,1 
25-32 250 K3, C4 0,037+0,029=0,066 16,6 
9-19 600 K4, C12 0,015+0,082=0,097 58,2 
5-27 600 K4, C7 0,015+0,103=0,118 70,6 

15-44 500 C1 0,102 50,9 
13-42 300 C2, C3 0,096+0,064=0,16 48,1 
42-43 150 C2 0,096+0,096=0,192 14,4 
25-40 300 C3, C4 0,064+0,029=0,093 27,9 
40-41 250 C4 0,029 7,3 
32-33 550 C4, C5 0,029+0,039=0,068 7,4 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 12 - Ɋɚɫɱɟɬ ɩɭɬɟɜɨɝɨ ɪɚɫɯɨɞɚ ɝɚɡɚ 
 

ɇɨɦɟɪ 
ɭɱɚɫɬɤɚ 

Ⱦɥɢɧɚ 
ɭɱɚɫɬɤ

ɚ, ɦ 

ɇɨɦɟɪ ɤɨɧɬɭɪɚ (ɫɟɤɬɨɪɚ) 
ɨɛɫɥɭɠɢɜɚɟɦɵɦ ɭɱɚɫɬɤɨɦ 

ɍɞɟɥɶɧɵɣ ɩɭɬɟɜɨɣ ɪɚɫɯɨɞ 
ɝɚɡɚ ɧɚ ɭɱɚɫɬɤɟ, ɦ3/ɱɦ 

ɉɭɬɟɜɨɣ 
ɪɚɫɯɨɞ 

ɝɚɡɚ, ɦ3/ɱ 
31-34 350 C5  0,039 13,6 
3-36 250 C8, C9 0,069+0,017=0,086 21,5 

36-37 400 C8 0,069 27,6 
11-38 550 C9, C10 0,017+0,029=0,046 25,4 
10-39 550 C10, C11 0,029+0,122=0,151 83,3 

    ȼɫɟɝɨ    1171,6 

 

Ɋɚɫɱɟɬ ɬɪɚɧɡɢɬɧɨɝɨ ɪɚɫɯɨɞɚ ɝɚɡɚ ɜ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɝɚɡɨɩɪɨɜɨɞɚɯ 
ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɨɜɟɞɟɧ ɩɨ ɮɨɪɦɭɥɟ (36) ɢ ɫɜɟɞɟɧ ɜ ɬɚɛɥɢɰɭ 3.  
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Ɍɚɛɥɢɰɚ 13 - Ɋɚɫɱɟɬ ɬɪɚɧɡɢɬɧɨɝɨ ɪɚɫɯɨɞɚ ɝɚɡɚ 
 

ɇɨɦɟɪ 
ɭɱɚɫɬɤɚ 

ɉɭɬɟɜɨɣ 
ɪɚɫɯɨɞ 

ɝɚɡɚ, ɦ3/ɱ 

ɇɨɦɟɪ ɭɱɚɫɬɤɚ ɞɥɹ 
ɨɩɪɟɞɟɥɟɧɢɹ 
ɬɪɚɧɡɢɬɧɨɝɨ 
ɪɚɫɯɨɞɚ ɝɚɡɚ 

Ʉ ɬɪɚɧɡɢɬɧɵɣ Ɍɪɚɧɡɢɬɧɵɣ ɪɚɫɯɨɞ 
ɝɚɡɚ, ɦ3/ɱ 

 
 

1-2 9,5 2-3    222,9 
2-3 11,4 3-4 3-36  211,4 
3-4 5,3 4-5    157,1 
4-5 49,5 5-6 5-27  107,6 
5-6 9,0 6-7   3,7 
6-7 3,7 ɇȿɌ   0 
7-8 9,0 ɇȿɌ   0 
8-9 9,0 7-8   9,0 
9-10 11,6 8-9 9-19  113,4 

10-11 12,5 9-10 10-39  208,2 
1-11 5,7 10-11 11-38  246,1 

12-13 28,8 13-14 13-42  293,0 
13-14 44,0 14-15    186,5 
14-15 16,0 15-16 15-44  170,6 
15-16 36,3 16-17   83,3 
16-17 36,3 17-18   47,0 
17-18 36,3 ɇȿɌ  10,7 10,7 
18-19 24,3 ɇȿɌ  -10,7 10,7 
19-20 23,7 ɇȿɌ   0 
20-21 14,2 ɇȿɌ   0 
21-22 14,2 20-21    14,2 
22-23 14,2 21-22    28,4 
23-24 35,1 22-23 23-26  50,5 
24-25 35,1 23-24    85,7 
12-25 36,0 24-25 25-32  341,3 
23-26 7,8 ɇȿɌ  0,1 0,1 
26-27 10,4 ɇȿɌ  -0,1                  0,1 
27-28 14,0 ɇȿɌ   0 
28-29 14,0 ɇȿɌ   0 
29-30 36,5 28-29 29-35  25,7 
30-31 36,5 29-30    62,2 
31-32 19,1 30-31 31-34  112,2 
25-32 16,6 31-32 32-33  168,7 
9-19 58,2 18-19 19-20  37,3 
5-27 70,6 26-27 27-28  24,3 

15-44 50,9 ɇȿɌ   0 
13-42 48,1 42-43   14,4 
42-43 14,4 ɇȿɌ   0 
25-40 27,9 40-41   7,3 
40-41 7,3 ɇȿɌ   0 
32-33 37,4 ɇȿɌ   0 
31-34 13,6 ɇȿɌ   0 
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 Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 13 - Ɋɚɫɱɟɬ ɬɪɚɧɡɢɬɧɨɝɨ ɪɚɫɯɨɞɚ ɝɚɡɚ 
 

ɇɨɦɟɪ 
ɭɱɚɫɬɤɚ 

ɉɭɬɟɜɨɣ 
ɪɚɫɯɨɞ ɝɚɡɚ, 

ɦ3/ɱ 

ɇɨɦɟɪ ɭɱɚɫɬɤɚ ɞɥɹ 
ɨɩɪɟɞɟɥɟɧɢɹ ɬɪɚɧɡɢɬɧɨɝɨ 

ɪɚɫɯɨɞɚ ɝɚɡɚ 

Ɍɪɚɧɡɢɬɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ, ɦ3/ɱ 

3-36 21,5 36-37  27,6 
36-37 27,6 ɇȿɌ  0 
11-38 25,4 ɇȿɌ  0 
10-39 83,3 ɇȿɌ  0 
29-35 11,7 ɇȿɌ  0 

 

ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɫɟɬɢ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ, ɟɫɥɢ 
ɫɟɬɶ ɨɛɫɥɭɠɢɜɚɸɬ ɧɟɫɤɨɥɶɤɨ ȽɊɉ, ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ, ɱɬɨɛɵ ɞɚɜɥɟɧɢɟ 
ɝɚɡɚ ɜ ɭɡɥɨɜɵɯ ɬɨɱɤɚɯ ɫɥɢɹɧɢɹ ɩɨɬɨɤɨɜ ɝɚɡɚ, ɢɞɭɳɢɯ ɨɬ ɪɚɡɧɵɯ ȽɊɉ ɛɵɥɨ 
ɨɞɢɧɚɤɨɜɵɦ. ɗɬɨɝɨ ɦɨɠɧɨ ɞɨɛɢɬɶɫɹ, ɬɨɥɶɤɨ ɢɡɦɟɧɹɹ ɧɚɝɪɭɡɤɭ ɧɚ ȽɊɉ 
(ɭɦɟɧɶɲɚɹ ɢɥɢ ɭɜɟɥɢɱɢɜɚɹ), ɩɪɢ ɷɬɨɦ ɨɛɳɢɣ ɪɚɫɯɨɞ ɝɚɡɚ ɧɚ ɫɟɬɶ ɞɨɥɠɟɧ 
ɨɫɬɚɜɚɬɶɫɹ ɩɨɫɬɨɹɧɧɵɦ. ɂɡɦɟɧɟɧɢɟ ɧɚɝɪɭɡɤɢ ɧɚ ȽɊɉ ɜɥɢɹɟɬ ɤɚɤ ɧɚ 
ɬɪɚɧɡɢɬɧɵɣ, ɬɚɤ ɢ ɧɚ ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ ɧɚ ɭɱɚɫɬɤɚɯ.  

Ɋɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ ɧɚ ɭɱɚɫɬɤɚɯ ɫɥɢɹɧɢɹ ɩɨɬɨɤɨɜ ɝɚɡɚ ɨɬ ɪɚɡɧɵɯ ȽɊɉ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 QɊ = QT + kɉ ⋅ Qɉ + ሺ±kȾQɌሻ, ɦ3/ɱ, (37) 
  

ɝɞɟ QɊ- ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ ɧɚ ɭɱɚɫɬɤɟ ɫɥɢɹɧɢɹ ɩɨɬɨɤɨɜ ɝɚɡɚ ɨɬ ɪɚɡɧɵɯ ȽɊɉ, 
ɦ3/ɱ;  QT - ɬɪɚɧɡɢɬɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ ɧɚ ɭɱɚɫɬɤɟ, ɦ3/ɱ;  

kɉ - ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɤ ɩɭɬɟɜɨɦɭ ɪɚɫɯɨɞɭ ɝɚɡɚ, ɭɱɢɬɵɜɚɸɳɢɣ ɱɬɨ 
ɜ ɧɚɱɚɥɟ ɭɱɚɫɬɤɚ ɡɧɚɱɟɧɢɟ ɩɭɬɟɜɨɝɨ ɪɚɫɯɨɞɚ ɝɚɡɚ ɫɨɫɬɚɜɥɹɟɬ 100% ɨɬ Qʞ, ɚ ɜ 
ɤɨɧɰɟ ɭɱɚɫɬɤɚ 0% ɨɬ Qɉ; Qɉ - ɩɭɬɟɜɨɣ ɪɚɫɯɨɞ ɝɚɡɚ ɧɚ ɭɱɚɫɬɤɟ, ɦ3/ɱ. 

kȾ - ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɤ ɬɪɚɧɡɢɬɧɨɦɭ ɪɚɫɯɨɞɭ ɝɚɡɚ, ɞɥɹ ɭɜɹɡɤɢ 
ɞɚɜɥɟɧɢɣ ɝɚɡɚ ɜ ɭɡɥɨɜɵɯ ɬɨɱɤɚɯ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɭɬɟɦ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ 
(ɤɨɦɩɶɸɬɟɪɧɨɝɨ) ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɪɚɛɨɬɵ ɝɚɡɨɜɨɣ ɫɟɬɢ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ. 

ɋɨɝɥɚɫɧɨ ɫɯɟɦɟ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɨɬɨɤɨɜ ɝɚɡɚ, ɩɪɢɜɟɞɟɧɧɨɣ ɜ ɩɪɢɥɨɠɟɧɢɢ 
Ⱥ, ɪɚɡɪɚɛɨɬɚɧɚ ɤɨɦɩɶɸɬɟɪɧɚɹ ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɪɚɛɨɬɵ ɝɚɡɨɜɨɣ ɫɟɬɢ. ɇɚ 
ɨɫɧɨɜɚɧɢɢ ɷɬɨɣ ɦɨɞɟɥɢ ɩɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɪɚɫɱɟɬɧɨɝɨ ɪɚɫɯɨɞɚ ɝɚɡɚ ɜ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɝɚɡɨɩɪɨɜɨɞɚɯ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ, ɪɚɫɱɟɬ ɫɜɟɞɟɧ ɜ ɬɚɛɥɢɰɭ 
4.  
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Ɍɚɛɥɢɰɚ 12 – Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱɟɬɧɨɝɨ ɪɚɫɯɨɞɚ ɝɚɡɚ 

ɇɨɦɟɪ 
ɭɱɚɫɬɤɚ 

ɉɭɬɟɜɨɣ 
ɪɚɫɯɨɞ ɝɚɡɚ, 

ɦ3/ɱ 

kɉ Ɍɪɚɧɡɢɬɧɵɣ 
ɪɚɫɯɨɞ ɝɚɡɚ, 

ɦ3/ɱ 

kȾ - Ɋɚɫɱɟɬɧɵɣ 
ɪɚɫɯɨɞ ɝɚɡɚ, 

ɦ3/ɱ 

1-2 9,5 0,55 222,9  228,1 
2-3 11,4 0,55 211,4  217,1 
3-4 3,4 0,55 157,1  160,0 
4-5 49,5 0,55 107,6  768,9 
5-6 9,0 0,55 3,7  172,2 
6-7 3,7 0,55 0  83,3 
7-8 9,0 0,55 0  191,5 
8-9 9,0 0,55 9,0  61,8 

9-10 11,6 0,55 113,4  120,3 
10-11 12,5 0,55 208,2  632,2 
1-11 5,7 0,55 246,1  934,7 
12-13 28,8 0,55 293,0  230,8 
13-14 44,0 0,55 186,5  161,5 
14-15 16,0 0,55 170,6  95,2 
15-16 36,3 0,55 83,3  38,8 
16-17 36,3 0,55 47,0  53,3 
17-18 36,3 0,55 10,7 10,7 122,3 
18-19 24,3 0,55 10,7 -10,7 179,8 
19-20 23,7 0,55 0  387,2 
20-21 14,2 0,55 0  547,7 
21-22 14,2 0,55 14,2  444,4 
22-23 14,2 0,55 28,4  357,5 
23-24 35,1 0,55 50,5  270,3 
24-25 35,1 0,55 85,7  204,0 
12-25 36,0 0,55 341,3  130,7 
23-26 7,8 0,55 0,1 0,1 40,6 
26-27 10,4 0,55 0,1 -0,1 641,9 
27-28 14,0 0,55 0  762,1 
28-29 14,0 0,55 0  1152,6 
29-30 36,5 0,55 25,7  665,8 
30-31 36,5 0,55 62,2  499,5 
31-32 19,1 0,55 112,2  374,9 

 

ɉɨ ɮɨɪɦɭɥɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɜ ɭɡɥɨɜɵɯ ɬɨɱɤɚɯ 
//  ɍɑi PɊɊ , ɤɉɚ, (42) 

ɝɞɟ Ɋ - ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɬɨɱɤɟ, ɤɉɚ; 
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iɊ - ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɜ ɩɪɟɞɵɞɭɳɟɣ ɭɡɥɨɜɨɣ ɬɨɱɤɟ ɩɨ ɯɨɞɭ ɞɜɢɠɟɧɢɹ ɝ, ɤɉɚ; 

/ ɍɑP / - ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɧɚ ɭɱɚɫɬɤɚɯ ɝɚɡɨɜɨɣ ɫɟɬɢ ɨɬ ɩɪɟɞɵɞɭɳɟɣ 

ɭɡɥɨɜɨɣ ɬɨɱɤɢ ɞɨ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ, ɩɪɢ ɭɫɥɨɜɢɢ ɱɬɨ ɝɚɡ ɞɜɢɠɟɬɫɹ ɜ ɨɞɧɨɦ 

ɧɚɩɪɚɜɥɟɧɢɢ, ɤɉɚ. 

Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɬɭɩɢɤɨɜɵɯ ɨɬɜɟɬɜɥɟɧɢɣ – ɬɚɛɥɢɰɚ 13. 
 
Ɍɚɛɥɢɰɚ 13 – Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɬɭɩɢɤɨɜɵɯ ɨɬɜɟɬɜɥɟɧɢɣ. 

ɇɨɦɟɪ 
ɭɱɚɫɬɤɚ 

l, ɦ dn x s, ɦɦ D ɦɦ QP, ɦ3/ɱ λ ∆Pɧ, ɉɚ  ∆Pɤ, ɉɚ 

15-44 500 50ɯ3 66 28,0 0,0310 4,571 4,053 
13-42 300 63ɯ3,8 66 40,9 0,0282 4,788 4,185 
42-43 150 75ɯ4,5 44 7,9 0,0384 4,185 4,067 
25-40 300 75ɯ4,5 55,4 22,6 0,0313 4,643 4,150 
40-41 250 63ɯ3,8 44 4,0 0,0331 4,150 4,108 
32-33 550 50ɯ3 55,4 20,6 0,0321 4,565 3,802 
31-34 350 75ɯ4,5 44 7,5 0,0390 4,530 4,282 
3-36 250 110ɯ6,6 66 39,4 0,0285 4,700 4,229 
36-37 400 110ɯ6,6 55,4 15,2 0,0346 4,229 3,903 
11-38 550 180ɯ10,7 55,4 14,0 0,0353 4,879 4,491 
10-39 550 110ɯ6,6 79,2 45,8 0,0287 4,720 4,153 
29-35 300 90ɯ5,4 44 11,7 0,0349 4,512 4,049 

 

  



 

43 

 

Ɍɚɛɥɢɰɚ 14 - Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɫɟɬɢ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ (ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ ɩɪɢɛɥɢɠɟɧɢɟ) 
ɇɨɦɟɪ  ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɭɱɚɫɬɤɨɜ ɉɟɪɜɨɟ ɩɪɢɛɥɢɠɟɧɢɟ 
ɤɨɧɬɭɪ

ɚ 
(ɤɨɥɶɰ

ɚ) 

ɧɨɦɟɪ ɧɨɦɟɪ 
ɫɨɫɟɞɧɟɝɨ 
ɤɨɧɬɭɪɚ 
(ɤɨɥɶɰɚ) 

l, ɦ dn x s, ɦɦ QP, ɦ3/ɱ  P, ɉɚ P/QP

Ʉ1 1-2   250 ɉɗ 80 ȽȺɁ CDR 17-180ɯ10,7 158,6 228,1 0,0229 158 0,6937 
2-3   300 ɉɗ 80 ȽȺɁ CDR 17-180ɯ10,7 158,6 217,7 0,0231 175 0,8039 
3-4   250 ɉɗ 80 ȽȺɁ CDR 17-180ɯ10,7 158,6 160,0 0,0250 85 0,5317 
4-5   400 ɉɗ 80 ȽȺɁ CDR 17-180ɯ10,7 158,6 134,8 0,0261 101 0,7482 
5-6 Ʉ4 250 ɉɗ 80 ȽȺɁ CDR 17-90ɯ5,4 79,2 8,6 0,0352 11 1,3015 
6-7 Ʉ4 250 ɉɗ 80 ȽȺɁ CDR 17-90ɯ5,4 79,2 2,0 0,0974 2 0,8523 
7-8 Ʉ4 250 ɉɗ 80 ȽȺɁ CDR 17-90ɯ5,4 79,2 -4,9 0,0404 -4 0,8523 
8-9 Ʉ4 250 ɉɗ 80 ȽȺɁ CDR 17-90ɯ5,4 79,2 -13,9 0,0387 -32 2,3028 

9-10   550 ɉɗ 80 ȽȺɁ CDR 17-180ɯ10,7 158,6 -119,7 0,0269 -113 0,9412 
10-11   250 ɉɗ 80 ȽȺɁ CDR 17-180ɯ10,7 158,6 -215,1 0,0232 -143 0,6638 
1-11   150 ɉɗ 80 ȽȺɁ CDR 17-180ɯ10,7 158,6 -249,3 0,0224 -111 0,4448 

%100
9355,0

130


 =27,74%  ɄQ -13,0 ɦ3/ɱ 
 130 
/Ɋ/=935 

10,0846 

Ʉ2 12-13   200 ɉɗ 80 ȽȺɁ CDR 17-180ɯ10,7 158,6 308,8 0,0212 215 0,6966 
13-14   250 ɉɗ 80 ȽȺɁ CDR 17-180ɯ10,7 158,6 210,7 0,0233 138 0,6537 
14-15   200 ɉɗ 80 ȽȺɁ CDR 17-180ɯ10,7 158,6 179,4 0,0243 83 0,4634 
15-16   200 ɉɗ 80 ȽȺɁ CDR 17-180ɯ10,7 158,6 103,3 0,0279 32 0,3064 
16-17   200 ɉɗ 80 ȽȺɁ CDR 17-180ɯ10,7 158,6 67,0 0,0311 15 0,2214 
17-18   200 ɉɗ 80 ȽȺɁ CDR 17-180ɯ10,7 158,6 30,7 0,0378 4 0,1232 
18-19   150 ɉɗ 80 ȽȺɁ CDR 17-180ɯ10,7 158,6 -2,7 0,1499 0 0,0318 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 14 - Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɫɟɬɢ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ (ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ ɩɪɢɛɥɢɠɟɧɢɟ) 
ɇɨɦɟɪ  ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɭɱɚɫɬɤɨɜ ɉɟɪɜɨɟ ɩɪɢɛɥɢɠɟɧɢɟ 
ɤɨɧɬɭɪ

ɚ 
(ɤɨɥɶɰ

ɚ) 

ɧɨɦɟɪ ɧɨɦɟɪ 
ɫɨɫɟɞɧɟɝɨ 
ɤɨɧɬɭɪɚ 
(ɤɨɥɶɰɚ) 

l, ɦ dn x s, ɦɦ QP, ɦ3/ɱ  P, ɉɚ P/QP

 19-20 Ʉ4 250 ɉɗ 80 ȽȺɁ CDR 17-180ɯ10,7 158,6 13,0 0,0320 1 0,0553 
20-21 Ʉ4 150 ɉɗ 80 ȽȺɁ CDR 17-180ɯ10,7 158,6 -7,8 0,0510 0 0,0318 
21-22 Ʉ4 150 ɉɗ 80 ȽȺɁ CDR 17-180ɯ10,7 158,6 -22,0 0,0381 -1 0,0669 
22-23 Ʉ4 150 ɉɗ 80 ȽȺɁ CDR 17-180ɯ10,7 158,6 -36,2 0,0362 -4 0,1047 
23-24 Ʉ3 300 ɉɗ 80 ȽȺɁ CDR 17-180ɯ10,7 158,6 -69,9 0,0307 -24 0,3427 
24-25 Ʉ3 300 ɉɗ 80 ȽȺɁ CDR 17-180ɯ10,7 158,6 -105,0 0,0278 -49 0,4652 
12-25   250 ɉɗ 80 ȽȺɁ CDR 17-180ɯ10,7 158,6 -361,1 0,0204 -354 0,9790 

%100
9195,0

55


 =11,99%  ɄQ -2,3 ɦ3/ɱ 

55 
/Ɋ/=919 

4,5421 

Ʉ3 23-24 Ʉ2 300 ɉɗ 80 ȽȺɁ CDR 17-180ɯ10,7 158,6 69,9 0,0307 24 0,3427 
24-25 Ʉ2 300 ɉɗ 80 ȽȺɁ CDR 17-180ɯ10,7 158,6 105,0 0,0278 49 0,4652 
23-26 Ʉ4 150 ɉɗ 80 ȽȺɁ CDR 17-180ɯ10,7 158,6 4,4 0,0905 0 0,0318 
26-27 Ʉ4 200 ɉɗ 80 ȽȺɁ CDR 17-180ɯ10,7 158,6 -5,6 0,0706 0 0,0424 
27-28   100 ɉɗ 80 ȽȺɁ CDR 17-180ɯ10,7 158,6 7,7 0,0517 0 0,0212 
28-29   100 ɉɗ 80 ȽȺɁ CDR 17-180ɯ10,7 158,6 -7,7 0,0517 0 0,0212 
29-30   300 ɉɗ 80 ȽȺɁ CDR 17-180ɯ10,7 158,6 -45,8 0,0342 -11 0,2495 
30-31   300 ɉɗ 80 ȽȺɁ CDR 17-180ɯ10,7 158,6 -82,2 0,0295 -32 0,3872 
31-32   250 ɉɗ 80 ȽȺɁ CDR 17-180ɯ10,7 158,6 -122,7 0,0267 -53 0,4358 
25-32   250 ɉɗ 80 ȽȺɁ CDR 17-180ɯ10,7 158,6 -177,8 0,0243 -102 0,5756 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 14 - Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɫɟɬɢ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ (ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ ɩɪɢɛɥɢɠɟɧɢɟ) 
ɇɨɦɟɪ  ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɭɱɚɫɬɤɨɜ ɉɟɪɜɨɟ ɩɪɢɛɥɢɠɟɧɢɟ 
ɤɨɧɬɭɪ

ɚ 
(ɤɨɥɶɰ

ɚ) 

ɧɨɦɟɪ ɧɨɦɟɪ 
ɫɨɫɟɞɧɟɝɨ 
ɤɨɧɬɭɪɚ 
(ɤɨɥɶɰɚ) 

l, ɦ dn x s, ɦɦ QP, ɦ3/ɱ  P, ɉɚ P/QP

%100
2735,0

126


 =-92,76%  ɄQ 26,5 ɦ3/ɱ 

126 
/Ɋ/=273 

2,5725 

Ʉ4 5-6 Ʉ1 250 ɉɗ 80 ȽȺɁ CDR 17-90ɯ5,4 79,2 -8,6 0,0352 -11 1,3015 

6-7 Ʉ1 250 ɉɗ 80 ȽȺɁ CDR 17-90ɯ5,4 79,2 -2,0 0,0974 -2 0,8523 

7-8 Ʉ1 250 ɉɗ 80 ȽȺɁ CDR 17-90ɯ5,4 79,2 4,9 0,0404 4 0,8523 

8-9 Ʉ1 250 ɉɗ 80 ȽȺɁ CDR 17-90ɯ5,4 79,2 13,9 0,0387 32 2,3028 

9-19   600 ɉɗ 80 ȽȺɁ CDR 17-180ɯ10,7 158,6 -69,3 0,0308 -47 0,6810 

19-20 Ʉ2 250 ɉɗ 80 ȽȺɁ CDR 17-180ɯ10,7 158,6 -13,0 0,0320 -1 0,0553 

20-21 Ʉ2 150 ɉɗ 80 ȽȺɁ CDR 17-180ɯ10,7 158,6 7,8 0,0510 0 0,0318 

21-22 Ʉ2 150 ɉɗ 80 ȽȺɁ CDR 17-180ɯ10,7 158,6 22,0 0,0381 1 0,0669 

22-23 Ʉ2 150 ɉɗ 80 ȽȺɁ CDR 17-180ɯ10,7 158,6 36,2 0,0362 4 0,1047 

23-26 Ʉ3 150 ɉɗ 80 ȽȺɁ CDR 17-180ɯ10,7 158,6 -4,4 0,0905 0 0,0318 

26-27 Ʉ3 200 ɉɗ 80 ȽȺɁ CDR 17-180ɯ10,7 158,6 5,6 0,0706 0 0,0424 

5-27   600 ɉɗ 80 ȽȺɁ CDR 17-180ɯ10,7 158,6 63,2 0,0315 40 0,6355 

%100
1435,0

21


 = 29.44%  ɄQ 11,1 ɦ3/ɱ 

21 
/Ɋ/=143 

6,9582 
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ɉɟɪɜɵɣ ɩɨɩɪɚɜɨɱɧɵɣ ɪɚɫɯɨɞ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (25) ɢ ɫɨɫɬɚɜɥɹɟɬ 
 

- ɞɥɹ ɤɨɥɶɰɚ ͳ ∆Qкଵ = − ଵଷ଴ଵ,଻ହ ∙ ଵ଴,ଵଷ଺଴ =  −͹,͵ ˏଷ/ч,  
 

- ɞɥɹ ɤɨɥɶɰɚ ʹ ∆Qкଵ = − ହହଵ,଻ହ ∙ ସ,ହସଶଵ =  − ͸,ͻ ˏଷ/ч, 
 

- ɞɥɹ ɤɨɥɶɰɚ ͵ ∆Qкଵ = − −ଵଶ଺ଵ,଻ହ ∙ ଶ,ହ଻ଶହ =  ʹͺ,ͳ ˏଷ/ч, 
 

- ɞɥɹ ɤɨɥɶɰɚ Ͷ ∆Qкଵ = − ଶଵଵ,଻ହ ∙ ଺,ଽହ଼ଶ =  − ͳ,͹ ˏଷ/ч, 
 

ɉɨɩɪɚɜɨɱɧɵɣ ɤɪɭɝɨɜɨɣ ɪɚɫɯɨɞ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (27) ɢ ɫɨɫɬɚɜɥɹɟɬ 
 

- ɤɨɥɶɰɨ 1 ΔQк = −͹,͵ + ሺሺଵ଴,ଵଷ଺଴+଴,଺଺ଷ଼+଴,ସସସ଼ሻ∙ሺ−଺,ଽ+଴,଼ଷଽ+଴,ହଷଵ଻ሻ∙ଵ,଻ሻଵ଴,ଵଷ଺଴ = − ͳ͵,ʹ ˏ͵/ч, 

 

- ɤɨɥɶɰɨ 2  ΔQк = −͸,ͻ + (ሺ଴,଺ଽ଺଺+଴,଺ହଷ଻+଴,ଽ଻ଽ଴ሻ∙ሺ−଺,ଽ+଴,ଵ଴ସ଻+଴,଴ହଷଶሻ∙ଵଵହ+଴,ଵ଺ସ଼∙଴,ହଶ଴ଶ)ସ,ହସଶଵ = − ʹ,͵ ˏ͵/ч, 

 

- ɤɨɥɶɰɨ 3 ΔQк = ʹͺ,ͳ + ሺሺ଴,ଷଽଶଷ+଴,ଶସ଴଼+଴,ସ଴ଵ଺ሻ∙ሺ−ଶସ,ସሻ+଴,ଶ଻଻ଷ∙ሺ−ଶ଺,ଶ+଴,ଷଷ଴ଷ+଴,ଷଷହଷሻ∙ሺ−ଵ଻ଽ,ଽሻሻଶ,଻଼ଷଶ = ʹ͸,ͷ ˏ͵/ч, 

 

- ɤɨɥɶɰɨ 4 ΔQк = −ͳ,͹ + (ሺ଴,ସ଴ଵ଺+଴,ଶସ଴଼+଴,ଷଽଶଷሻ∙ሺହ,ଵ+଴,ଵସ଺ଵሻ∙ሺ−ଵ଻ଽ,ଽሻ)ଵ,ହହଶଽ = − ͳͳ,ͳ ˏ͵/ч, 
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Ɍɚɤɢɦ ɠɟ ɨɛɪɚɡɨɦ, ɛɵɥɢ ɩɪɨɢɡɜɟɞɟɧɵ ɪɚɫɱɟɬɵ ɩɪɢ ɩɨɫɥɟɞɭɸɳɢɯ ɩɪɢɛɥɢɠɟɧɢɹɯ ɢ ɨɩɪɟɞɟɥɟɧɵ ɩɨɩɪɚɜɨɱɧɵɟ 
ɪɚɫɯɨɞɵ ɞɥɹ ɜɫɟɯ ɤɨɥɟɰ. 
Ɋɚɫɱɟɬɵ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 16 ɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɨɤɨɧɱɚɬɟɥɶɧɵɯ ɪɚɫɱɟɬɚɯ. 
 

Ɍɚɛɥɢɰɚ 15 - ɋɜɨɞ ɩɨɩɪɚɜɨɱɧɵɯ ɪɚɫɯɨɞɨɜ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ ɉɪɟɞɜɚɪɢɬɟɥɶɧ

ɵɣ 
1 

ɩɪɢɛɥɢɠɟɧɢ
ɟ 

2 
ɩɪɢɛɥɢɠɟɧɢ

ɟ 

3 
ɩɪɢɛɥɢɠɟɧɢ

ɟ 

4 
ɩɪɢɛɥɢɠɟɧɢ

ɟ 

5 
ɩɪɢɛɥɢɠɟɧɢ

ɟ 

ɋɭɦɦ
ɚ 

1 ɤɨɥɶɰɨ 
Ɉɲɢɛɤɚ ɜ ɤɨɥɶɰɟ, % 27,74 12,22 4,67 1,76 0,70 0,28 - 

13,18 

 

Ƚɢɞɪɚɜɥɢɱɟɫɤɚɹ ɭɜɹɡɤɚ ɤɨɥɶɰɚ, ɦ3/ɱ -7,31 -3,21 -1,23 -0,46 -0,18 -0,07 
ɉɨɩɪɚɜɨɱɧɵɣ ɤɪɭɝɨɜɨɣ ɪɚɫɯɨɞ ɜ 

ɤɨɥɶɰɟ, ɦ3/ɱ 
-8,21 -3,04 -1,20 -0,47 -0,18 -0,07 

2 ɤɨɥɶɰɨ 
Ɉɲɢɛɤɚ ɜ ɤɨɥɶɰɟ, % 11,99 -0,22 0,22 0,12 0,05 0,02 - 

2,799 

 

Ƚɢɞɪɚɜɥɢɱɟɫɤɚɹ ɭɜɹɡɤɚ ɤɨɥɶɰɚ, ɦ3/ɱ -6,93 0,13 -0,13 -0,07 -0,03 -0,01 
ɉɨɩɪɚɜɨɱɧɵɣ ɤɪɭɝɨɜɨɣ ɪɚɫɯɨɞ ɜ 

ɤɨɥɶɰɟ, ɦ3/ɱ 
-2,04 0,04 -1,17 -1,09 -0,04 -0,01 

3 ɤɨɥɶɰɨ 
Ɉɲɢɛɤɚ ɜ ɤɨɥɶɰɟ, % -92,76 1,78 0,69 0,28 0,11 0,04 - 

26,50 

 

Ƚɢɞɪɚɜɥɢɱɟɫɤɚɹ ɭɜɹɡɤɚ ɤɨɥɶɰɚ, ɦ3/ɱ 28,1 -0,51 -0,20 -0,08 -0,03 -0,01 
ɉɨɩɪɚɜɨɱɧɵɣ ɤɪɭɝɨɜɨɣ ɪɚɫɯɨɞ ɜ 

ɤɨɥɶɰɟ, ɦ3/ɱ 
27,4 -0,46 -0,25 -0,11 -0,04 -0,02 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ  15 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ ɉɪɟɞɜɚɪɢɬɟɥɶɧ

ɵɣ 
1 

ɩɪɢɛɥɢɠɟɧɢ
ɟ 

2 
ɩɪɢɛɥɢɠɟɧɢ

ɟ 

3 
ɩɪɢɛɥɢɠɟɧɢ

ɟ 

4 
ɩɪɢɛɥɢɠɟɧɢ

ɟ 

5 
ɩɪɢɛɥɢɠɟɧɢ

ɟ 

ɋɭɦɦ
ɚ 

4 ɤɨɥɶɰɨ 
Ɉɲɢɛɤɚ ɜ ɤɨɥɶɰɟ, % 29,4 -5,30 -0,90 0,17 0,04 0,02 - 

11,15 

 

Ƚɢɞɪɚɜɥɢɱɟɫɤɚɹ ɭɜɹɡɤɚ ɤɨɥɶɰɚ, ɦ3/ɱ -1,73 -0,32 0,06 -0,01 0,00 -0,00 
ɉɨɩɪɚɜɨɱɧɵɣ ɤɪɭɝɨɜɨɣ ɪɚɫɯɨɞ ɜ 

ɤɨɥɶɰɟ, ɦ3/ɱ 
-1,78 -1,95 -0,85 -0,37 -0,14 -0,06 
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Ɍɚɛɥɢɰɚ 16 - Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɫɟɬɢ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ (ɨɤɨɧɱɚɬɟɥɶɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɩɨɬɨɤɨɜ) 
ɇɨɦɟɪ 

ɤɨɧɬɭɪɚ 
(ɤɨɥɶɰɚ) 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɭɱɚɫɬɤɨɜ Qɍɑ, 
ɦ3/ɱ 

 

Ɉɤɨɧɱɚɬɟɥɶɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɩɨɬɨɤɨɜ 
ɧɨɦɟɪ ɧɨɦɟɪ 

ɫɨɫɟɞɧɟɝɨ 
ɤɨɧɬɭɪɚ 
(ɤɨɥɶɰɚ) 

l, ɦ d, ɫɦ QP, ɦ3/ɱ Re  P, ɉɚ P/QP 

Ʉ1 

 1-2 250 ɉɗ 80 ȽȺɁ CDR 17-180ɯ10,7 -13,2 215,0 34525 0,0232 143 0,6636 
 2-3 300 ɉɗ 80 ȽȺɁ CDR 17-180ɯ10,7 -13,2 204,6 32856 0,0235 157 0,7673 
 3-4 250 ɉɗ 80 ȽȺɁ CDR 17-180ɯ10,7 -13,2 146,9 23585 0,0255 73 0,4986 
 4-5 400 ɉɗ 80 ȽȺɁ CDR 17-180ɯ10,7 -13,2 121,7 19544 0,0268 84 0,6929 

Ʉ4 5-6 250 ɉɗ 80 ȽȺɁ CDR 17-90ɯ5,4 -2,0 6,6 2133 0,0322 6 0,9140 
Ʉ4 6-7 250 ɉɗ 80 ȽȺɁ CDR 17-90ɯ5,4 -2,0 0,0 10 6,5841 0 0,8523 
Ʉ4 7-8 250 ɉɗ 80 ȽȺɁ CDR 17-90ɯ5,4 -2,0 -6,9 2233 0,0327 -7 0,9716 
Ʉ4 8-9 250 ɉɗ 80 ȽȺɁ CDR 17-90ɯ5,4 -2,0 -15,9 5116 0,0374 -41 2,5487 

 9-10 550 ɉɗ 80 ȽȺɁ CDR 17-180ɯ10,7 -13,2 -132,8 21331 0,0262 -135 1,0174 
 10-11 250 ɉɗ 80 ȽȺɁ CDR 17-180ɯ10,7 -13,2 -228,2 36642 0,0229 -158 0,6939 
 1-11 150 ɉɗ 80 ȽȺɁ CDR 17-180ɯ10,7 -13,2 -262,4 42129 0,0221 -121 0,4623 ∆ =  ଴଴,ହ∙ଽଶହ ∙ ͳͲͲ% = Ͳ%  Ɋ =0 

/Ɋ/=925 
=10,082

7 

Ʉ2 

 12-13 200 ɉɗ 80 ȽȺɁ CDR 17-180ɯ10,7 -2,3 306,6 49226 0,0212 212 0,6927 
 13-14 250 ɉɗ 80 ȽȺɁ CDR 17-180ɯ10,7 -2,3 208,4 33471 0,0234 135 0,6484 
 14-15 200 ɉɗ 80 ȽȺɁ CDR 17-180ɯ10,7 -2,3 177,1 28434 0,0244 81 0,4590 
 15-16 200 ɉɗ 80 ȽȺɁ CDR 17-180ɯ10,7 -2,3 101,0 16224 0,0280 30 0,3013 
 16-17 200 ɉɗ 80 ȽȺɁ CDR 17-180ɯ10,7 -2,3 64,7 10392 0,0313 14 0,2157 
 17-18 200 ɉɗ 80 ȽȺɁ CDR 17-180ɯ10,7 -2,3 28,4 4559 0,0385 3 0,1163 
 18-19 150 ɉɗ 80 ȽȺɁ CDR 17-180ɯ10,7 -2,3 -4,9 794 0,0806 0 0,0318 

Ʉ4 19-20 250 ɉɗ 80 ȽȺɁ CDR 17-180ɯ10,7 8,9 21,8 3504 0,0380 2 0,1102 
Ʉ4 20-21 150 ɉɗ 80 ȽȺɁ CDR 17-180ɯ10,7 8,9 1,0 160 0,3990 0 0,0318 
Ʉ4 150 150 ɉɗ 80 ȽȺɁ CDR 17-180ɯ10,7 8,9 -13,2 2120 0,0321 0 0,0338 
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Ʉ4 150 150 ɉɗ 80 ȽȺɁ CDR 17-180ɯ10,7 8,9 -27,4 4400 0,0388 -2 0,0849 
 Ʉ3 300 300 ɉɗ 80 ȽȺɁ CDR 17-180ɯ10,7 -28,8 -98,7 15842 0,0282 -44 0,4440 
 Ʉ3 300 300 ɉɗ 80 ȽȺɁ CDR 17-180ɯ10,7 -28,8 -133,8 21484 0,0261 -75 0,5579 
  250 250 ɉɗ 80 ȽȺɁ CDR 17-180ɯ10,7 -2,3 -363,4 58350 0,0204 -357 0,9837 

  



 

51 

 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 16  
ɇɨɦɟɪ 

ɤɨɧɬɭɪɚ 
(ɤɨɥɶɰɚ) 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɭɱɚɫɬɤɨɜ Qɍɑ, 
ɦ3/ɱ 

 

Ɉɤɨɧɱɚɬɟɥɶɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɩɨɬɨɤɨɜ 
ɧɨɦɟɪ ɧɨɦɟɪ 

ɫɨɫɟɞɧɟɝɨ 
ɤɨɧɬɭɪɚ 
(ɤɨɥɶɰɚ) 

l, ɦ d, ɫɦ QP, ɦ3/ɱ Re  P, ɉɚ P/QP 

∆ =  ଴଴,ହ∙ଽହ଼ ∙ ͳͲͲ% = Ͳ%  Ɋ =0 
/Ɋ/=958 

=4,7115 

Ʉ3 

Кϰ 23-26 150 ʿЭ ϴϬ Гʤʯ CDR ϭϳ-ϭϴϬ̵ϭϬ,ϳ 37,7 42,0 6747 0,0349 5 0,1170 

Кϰ 26-27 200 ʿЭ ϴϬ Гʤʯ CDR 17-ϭϴϬ̵ϭϬ,ϳ 37,7 32,0 5134 0,0374 4 0,1271 

 27-28 100 ʿЭ ϴϬ Гʤʯ CDR ϭϳ-ϭϴϬ̵ϭϬ,ϳ 26,5 34,2 5495 0,0367 2 0,0669 

 28-29 100 ʿЭ ϴϬ Гʤʯ CDR ϭϳ-ϭϴϬ̵ϭϬ,ϳ 26,5 18,8 3021 0,0361 1 0,0362 

 29-30 300 ʿЭ ϴϬ Гʤʯ CDR ϭϳ-ϭϴϬ̵ϭϬ,ϳ 26,5 -19,2 3089 0,0364 -2 0,1118 

 30-31 300 ʿЭ ϴϬ Гʤʯ CDR ϭϳ-ϭϴϬ̵ϭϬ,ϳ 26,5 -55,7 8942 0,0325 -16 0,2891 

 31-32 250 ʿЭ ϴϬ Гʤʯ CDR ϭϳ-ϭϴϬ̵ϭϬ,ϳ 26,5 -96,2 15450 0,0284 -35 0,3631 

 25-32 250 ʿЭ ϴϬ Гʤʯ CDR ϭϳ-ϭϴϬ̵ϭϬ,ϳ 26,5 -151,3 24299 0,0253 -77 0,5099 ∆ =  ଴଴,ହ∙ଶ଺ଵ ∙ ͳͲͲ% = Ͳ%  Ɋ=0 
/Ɋ/=261 

=2,6230 

Ʉ4 
 9-19 600 ʿЭ ϴϬ Гʤʯ CDR ϭϳ-ϭϴϬ̵ϭϬ,ϳ -11,1 -80,4 12903 0,0297 -61 0,7613 

 5-27 600 ʿЭ ϴϬ Гʤʯ CDR ϭϳ-ϭϴϬ̵ϭϬ,ϳ -11,1 52,1 8361 0,0331 29 0,5498 ∆ =  ଴଴,ହ∙ଵହ଻ ∙ ͳͲͲ% = Ͳ%  Ɋ =0 
/Ɋ/=157 

=7,1026 
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1.10 Ɋɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɟ ɫɟɬɢ ɫɪɟɞɧɟɝɨ ɞɚɜɥɟɧɢя 
 

Ⱦɥɹ ɩɨɞɜɨɞɚ ɝɚɡɚ ɜ ɤɨɬɟɥɶɧɭɸ, ɚ ɬɚɤ ɠɟ ɤ ɤɨɥɶɰɟɜɵɦ ɫɟɬɹɦ ɧɢɡɤɨɝɨ 
ɞɚɜɥɟɧɢɹ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɩɨɞɚɱɭ ɝɚɡɚ ɩɨɬɪɟɛɢɬɟɥɹɦ ɜ ɫɟɥɟ, ɜ ɪɚɛɨɬɟ 
ɡɚɩɪɨɟɤɬɢɪɨɜɚɧ ɬɭɩɢɤɨɜɵɣ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɣ ɩɨɞɡɟɦɧɵɣ ɝɚɡɨɩɪɨɜɨɞ 
ɫɪɟɞɧɟɝɨ ɞɚɜɥɟɧɢɹ.  

ɋɟɬɢ ɫɪɟɞɧɟɝɨ ɞɚɜɥɟɧɢɹ ɹɜɥɹɸɬɫɹ ɭɩɪɚɜɥɹɟɦɵɦɢ, ɤ ɧɢɦ 
ɩɪɢɫɨɟɞɢɧɹɸɬɫɹ ɨɝɪɚɧɢɱɟɧɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɨɬɪɟɛɢɬɟɥɟɣ, ɩɟɪɟɱɟɧɶ – ɬɚɛɥɢɰɚ 
17. 

 
Ɍɚɛɥɢɰɚ 17 – ɉɟɪɟɱɟɧɶ ɩɨɬɪɟɛɢɬɟɥɟɣ ɩɪɢɫɨɟɞɢɧɟɧɧɵɯ ɤ 

ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɫɟɬɢ ɫɪɟɞɧɟɝɨ ɞɚɜɥɟɧɢɹ 
 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɬɪɟɛɢɬɟɥɹ 
Ɋɚɫɯɨɞ 

ɝɚɡɚ, 
ɦ3/ɱ 

Ɇɢɧɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɨɟ 
ɞɚɜɥɟɧɢɟ ɩɟɪɟɞ 

ɩɨɬɪɟɛɢɬɟɥɟɦ, ɤɉɚ 
Це̦т̬̌л̦̽̌́ котел̦̽̌́ 1086 20 
Котел̦̽̌́ ̌д̛̛̥̦̭т̶̛̛̬̌ 68  
Котел̦̽̌́ ʥол̶̛̦̼̽ 163  
Гˀʿ №ϭ 484 5 
Гˀʿ №Ϯ 699 5 

 
ȼ ɬɚɛɥɢɰɟ 17 ɩɨɤɚɡɚɧɵ ɦɢɧɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɵɟ ɞɚɜɥɟɧɢɹ ɩɟɪɟɞ 

ɩɨɬɪɟɛɢɬɟɥɹɦɢ. 
 

1.11 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɫɟɬɢ ɫɪɟɞɧɟɝɨ ɞɚɜɥɟɧɢя 
 

Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɝɚɡɨɜɨɣ ɫɟɬɢ ɫɪɟɞɧɟɝɨ 
ɞɚɜɥɟɧɢɹ ɩɪɨɜɟɞɟɧ ɩɨ ɦɟɬɨɞɢɤɟ, ɩɪɢɜɟɞɟɧɧɨɣ  ɜ [7] ɐɟɥɶɸ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ 
ɪɚɫɱɟɬɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɞɢɚɦɟɬɪɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ ɢ 
ɞɢɚɦɟɬɪɚ ɨɬɜɟɬɜɥɟɧɢɣ, ɱɬɨɛɵ ɤ ɤɚɠɞɨɦɭ ɢɡ ɩɨɬɪɟɛɢɬɟɥɟɣ ɩɨɫɬɭɩɚɥ 
ɬɪɟɛɭɟɦɵɣ ɪɚɫɯɨɞ ɝɚɡɚ. Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ 
ɫɪɟɞɧɟɝɨ ɞɚɜɥɟɧɢɹ – ɥɢɫɬ 2 ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ 

 
Ⱦɢɚɦɟɬɪɵ ɭɱɚɫɬɤɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɝɚɡɚ, ɩɪɨɯɨɞɹɳɟɝɨ 

ɩɨ ɭɱɚɫɬɤɭ, ɢ ɪɚɫɩɨɥɚɝɚɟɦɨɝɨ ɩɟɪɟɩɚɞɚ ɤɜɚɞɪɚɬɚ ɞɚɜɥɟɧɢɹ ɧɚ ɭɱɚɫɬɤɟ, ɤɉɚ2/ɦ, 
ɤɨɬɨɪɨɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 ∆PʢЧ = (pː учమ −pкమ)ଵ଴଴ଵ,ଵ୪ʝʡВ ,  (53) 

 

ɝɞɟ ɪɇ.ɍɑ – ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɩɟɪɟɞ ɜ ɧɚɱɚɥɟ ɭɱɚɫɬɤɚ, ɤɉɚ; 
ɪɄ. − ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɞɥɹ ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɵ ɩɨɬɪɟɛɢɬɟɥɟɣ, ɦɢɧɢɦɚɥɶɧɨɟ 
ɤɨɧɟɱɧɨɟ ɞɚɜɥɟɧɢɟ ɜ ɤɨɧɰɟ ɭɱɚɫɬɤɚ, ɤɉɚ; 
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lɈɌȼ − ɞɥɢɧɚ ɭɱɚɫɬɤɚ, ɦ. 
 

Ɋɚɫɱɟɬ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɝɚɡɨɜɨɣ ɫɟɬɢ ɫɪɟɞɧɟɝɨ ɞɚɜɥɟɧɢɹ ɫɜɨɞɢɬɫɹ ɤ 
ɨɩɪɟɞɟɥɟɧɢɸ ɞɚɜɥɟɧɢɹ ɝɚɡɚ ɜ ɤɨɧɰɟ ɨɬɜɟɬɜɥɟɧɢɹ,  ɤɨɬɨɪɨɟ ɞɨɥɠɧɨ 
ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɭɫɥɨɜɢɟ рʜ. ʢЧ > рК    (54) 
ɝɞɟ ɪɄ.ɍɑ – ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɜ ɤɨɧɰɟ ɭɱɚɫɬɤɚ, ɤɉɚ; 

ɪɄ. − ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɞɥɹ ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɵ ɩɨɬɪɟɛɢɬɟɥɟɣ, ɦɢɧɢɦɚɥɶɧɨɟ 
ɤɨɧɟɱɧɨɟ ɞɚɜɥɟɧɢɟ ɜ ɤɨɧɰɟ ɭɱɚɫɬɤɚ, ɤɉɚ. 

 
Ⱦɚɜɥɟɧɢɟ ɝɚɡɚ ɜ ɤɨɧɰɟ ɨɬɜɟɬɜɥɟɧɢɹ, ɤɉɚ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ pК.ʢЧ. = √pʜ.ʢЧଶ − ሺpʜଶ − pКଶ ሻʢЧ,    (55) 

 
ɝɞɟ ɪɇ.ɍɑ –ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɜ ɧɚɱɚɥɟ ɭɱɚɫɬɤɚ, ɤɉɚ; ሺpʜଶ − pКଶ ሻʢЧ  – ɩɨɬɟɪɢ ɤɜɚɞɪɚɬɚ ɞɚɜɥɟɧɢɹ ɝɚɡɚ ɧɚ ɭɱɚɫɬɤɟ, ɤɉɚ2. 
 

Ⱦɚɜɥɟɧɢɟ ɝɚɡɚ ɩɟɪɟɞ ɨɬɜɟɬɜɥɟɧɢɟɦ, ɤɉɚ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 pʜ.ʢЧ = √pʜଶ − ∑ ∆Pʠ,  (56) 
 
ɝɞɟ ɪɇ − ɧɚɱɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɩɨɫɥɟ ɝɨɥɨɜɧɨɝɨ ȽɊɉ, ɤɉɚ; ∑ ∆Pʠ − ɫɭɦɦɚɪɧɵɟ ɩɨɬɟɪɢ ɤɜɚɞɪɚɬɚ ɞɚɜɥɟɧɢɹ ɩɨ ɯɨɞɭ ɞɜɢɠɟɧɢɹ ɝɚɡɚ ɜ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɝɚɡɨɜɨɣ ɫɟɬɢ, ɤɉɚ2 

˃̌̍л̶̛̌ ϭϴ – Г̛д̬̌̏л̛че̭к̛̜ ̬̭̌чет ̬̭̌п̬едел̛тел̦̽о̜ ̐̌̚о̏о̜ ̭ет̛ 
̭̬ед̦е̐о д̌̏ле̛̦́  

ɇɨɦɟɪ 
ɭɱɚɫɬɤɚ 

Ɋɚɫɯɨɞ 
ɝɚɡɚ ɧɚ 
ɭɱɚɫɬɤɟ, Qʢ.АВ, 
ɦ3/ɱ 

Ⱦɥɢɧɚ 
ɭɱɚɫɬɤɚ, 
lɈɌȼ,ɦ 

Ⱦɢɚɦɟɬɪ 
ɭɱɚɫɬɤɚ, 
dn ɯ s, 
ɦɦ 

Ʉɨɷɮɮɢɰɢɟɧ
ɬ 
ɝɢɞɪɚɜɥɢɱɟɫ- 
ɤɨɝɨ ɬɪɟɧɢɹ ߣ 

ɉɟɪɟɩɚɞ 
ɤɜɚɞɪɚɬɚ 
ɞɚɜɥɟɧɢɹ  ɧɚ 
ɭɱɚɫɬɤɟ,ሺpʜଶ −pКଶ ሻʢ, ɤɉɚ2 

ɇɚɱɚɥɶɧɨ
ɟ 
ɞɚɜɥɟɧɢɟ 
ɝɚɡɚ, pʜ.ʝʡВ 
Ɇɉɚ 

Ʉɨɧɟɱɧɨ
ɟ 
ɞɚɜɥɟɧɢɟ 
ɝɚɡɚ, pК.ʝʡВ 
Ɇɉɚ 

ȽɊɋ-1 2499,5 300 114ɯ5 0,0199 0,0332 0,28 0,260 
1-2 1413,9 250 114ɯ5 0,0203 0,0090 0,213 0,236 
2-3 766,9 150 114ɯ5 0,0210 0,0016 0,190 0,206 
2-4 647,0 800 114ɯ5 0,0212 0,0063 0,190 0,115 
1-ȽɊɍ №1 
(ɐ.Ʉ) 1085,6 50 70ɯ5 0,0227 0,0186 0,213 

0,068 

3-ȽɉɊ №2 699,1 2000 102ɯ5 0,0214 0,0344 0,186 0,120 
3-ȽɊɍ №2 
(Ʉ2) 67,8 900 60ɯ5 0,0276 0,0040 0,186 

0,066 

4-ȽɊɉ №1 484,2 30 60ɯ5 0,0240 0,0058 0,173 0,260 
4-ȽɊɍ №3 
(Ʉ3) 162,8 1000 60ɯ5 0,0253 0,0233 0,173 

0,236 
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Ʉɨɧɟɱɧɨɟ ɞɚɜɥɟɧɢɟ ɜ ɨɬɜɟɬɜɥɟɧɢɢ ɧɚ ɜɫɟɯ ɭɱɚɫɬɤɚɯ ɛɨɥɶɲɟ ɱɟɦ ɞɚɜɥɟɧɢɟ 
ɝɚɡɚ ɞɥɹ ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɵ ɩɨɬɪɟɛɢɬɟɥɟɣ, ɭɫɥɨɜɢɟ PɄ.ɈɌȼ. > 50 ɤɉɚ 
ɜɵɩɨɥɧɹɟɬɫɹ. 

 
1.12 ɉɨɞɛɨɪ ɝɚɡɨɪɟɝɭɥяɬɨɪɧɵɯ ɩɭɧɤɬɨɜ ɢ ɝɚɡɨɪɟɝɭɥяɬɨɪɧɵɯ 

ɭɫɬɚɧɨɜɨɤ 
 

Ⱦɥɹ ɫɧɢɠɟɧɢɹ ɞɚɜɥɟɧɢɹ ɝɚɡɚ ɩɨɫɬɭɩɚɸɳɟɝɨ ɜ ɫɟɥɨ ɢɡ ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ 
ɝɚɡɨɩɪɨɜɨɞɚ, ɩɪɨɟɤɬɢɪɭɟɬɫɹ ɝɨɥɨɜɧɨɣ ɝɚɡɨɪɟɝɭɥɹɬɨɪɧɵɣ ɩɭɧɤɬ. 

ɋ ɭɱɟɬɨɦ ɩɥɚɧɢɪɨɜɤɢ ɢ  ɨɩɬɢɦɚɥɶɧɨɝɨ ɪɚɫɫɬɨɹɧɢɹ ɞɟɣɫɬɜɢɹ ȽɊɉ 600-
800 ɦɟɬɪɨɜ, ɜ ɩɨɫɟɥɤɟ ɩɪɨɟɤɬɢɪɭɸɬɫɹ ɬɪɢ ɫɟɬɟɜɵɯ ɝɚɡɨɪɟɝɭɥɹɬɨɪɧɵɯ ɩɭɧɤɬɚ, 
ɢ ɱɟɬɵɪɟ ɝɚɡɨɪɟɝɭɥɹɬɨɪɧɵɯ ɭɫɬɚɧɨɜɨɤ. 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɟɥɢɱɢɧɵ ɞɚɜɥɟɧɢɹ ɝɚɡɚ ɧɚ ɜɜɨɞɟ ɜ ȽɊɉ ɢɯ ɪɚɡɞɟɥɹɸɬ 
ɧɚ ȽɊɉ ɫɪɟɞɧɟɝɨ ɞɚɜɥɟɧɢɹ ɫ ɞɚɜɥɟɧɢɟɦ ɝɚɡɚ ɞɨ 0,3 Ɇɉɚ ɢ ȽɊɉ ɜɵɫɨɤɨɝɨ 
ɞɚɜɥɟɧɢɹ ɫ ɞɚɜɥɟɧɢɟɦ ɝɚɡɚ ɛɨɥɟɟ 0,3 ɞɨ 1,2 Ɇɉɚ ɢɡɛɵɬɨɱɧɵɯ. 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɪɢɜɟɞɟɧɧɵɯ ɪɚɧɟɟ ɪɚɫɱɟɬɨɜ ɞɚɧɧɵɟ ɞɥɹ ɩɨɞɛɨɪɚ ȽɊɉ 
ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 19. 
 
Ɍɚɛɥɢɰɚ 19  –  ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɩɨɞɛɨɪɚ ȽɊɉ 
 

ɇɚɢɦɟɧɨɜɚɧɢɟ ȽɊɉ 

ɂɡɛɵɬɨɱɧɨɟ 
ɞɚɜɥɟɧɢɟ ɝɚɡɚ 

ɩɟɪɟɞ ȽɊɉ 
(ɧɚɱɚɥɶɧɨɟ), ɤɉɚ 

ɂɡɛɵɬɨɱɧɨɟ 
ɞɚɜɥɟɧɢɟ ɝɚɡɚ 

ɩɨɫɥɟ ȽɊɉ 
(ɤɨɧɟɱɧɨɟ), ɤɉɚ 

Ɋɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ 
ɝɚɡɚ, ɦ3/ɱ 

ɐɟɧɬɪɚɥɶɧɚɹ 
ɤɨɬɟɥɶɧɚɹ 

163 
 

20 
 

1086 
 

Ʉɨɬɟɥɶɧɚɹ 
ɚɞɦɢɧɢɫɬɪɚɰɢɢ 

175 5 68 

Ʉɨɬɟɥɶɧɚɹ Ȼɨɥɶɧɢɰɵ 81 5 163 
ȽɊɋ 600 280 2500 

ȽɊɉ №1 68 5 484 
ȽɊɉ №2  5 699 

 
ɂɡ ɭɫɥɨɜɢɣ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ȽɊɉ, ɢɡɛɵɬɨɱɧɨɝɨ ɞɚɜɥɟɧɢɹ ɞɨ ɢ 

ɩɨɫɥɟ ɪɟɝɭɥɹɬɨɪɚ ɞɚɜɥɟɧɢɹ ɤ ɭɫɬɚɧɨɜɤɟ ɩɪɢɧɢɦɚɟɦ ɫɥɟɞɭɸɳɢɟ 
ɝɚɡɨɪɟɝɭɥɹɬɨɪɧɵɟ ɩɭɧɤɬɵ: 

–  ȽɊɋ – ɝɚɡɨɪɟɝɭɥɹɬɨɪɧɚɹ ɫɬɚɧɰɢɹ ɫ ɪɟɝɭɥɹɬɨɪɨɦ ɞɚɜɥɟɧɢɹ ɊȾɍɄ-2ȼ-
100 

– ȽɊɉ №1 – ɲɤɚɮɧɨɣ ɝɚɡɨɪɟɝɭɥɹɬɨɪɧɵɣ ɩɭɧɤɬ ɫ ɪɟɝɭɥɹɬɨɪɨɦ ɞɚɜɥɟɧɢɹ 
ɊȾɍɄ-2ȼ-100;  

– ȽɊɉ №2 – ɲɤɚɮɧɨɣ ɝɚɡɨɪɟɝɭɥɹɬɨɪɧɵɣ ɩɭɧɤɬ ɫ ɪɟɝɭɥɹɬɨɪɨɦ ɞɚɜɥɟɧɢɹ 
ɊȾɍɄ-2ȼ-100;  
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– ɐɟɧɬɪɚɥɶɧɚɹ ɤɨɬɟɥɶɧɚɹ – ɝɚɡɨɪɟɝɭɥɹɬɨɪɧɵɣ ɩɭɧɤɬ ɤɨɬɟɥɶɧɨɣ ɫ 
ɪɟɝɭɥɹɬɨɪɨɦ ɞɚɜɥɟɧɢɹ ɊȾɍɄ-2ȼ-100  

− Ʉɨɬɟɥɶɧɚɹ ɚɞɦɢɧɢɫɬɪɚɰɢɢ – ɝɚɡɨɪɟɝɭɥɹɬɨɪɧɵɣ ɩɭɧɤɬ ɤɨɬɟɥɶɧɨɣ ɫ 
ɪɟɝɭɥɹɬɨɪɨɦ ɞɚɜɥɟɧɢɹ ɊȾ-32Ɇ; 
          − Ʉɨɬɟɥɶɧɚɹ Ȼɨɥɶɧɢɰɵ− ɝɚɡɨɪɟɝɭɥɹɬɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ ɤɨɬɟɥɶɧɨɣ ɫ 
ɪɟɝɭɥɹɬɨɪɨɦ ɞɚɜɥɟɧɢɹ ɊȾ-50Ɇ;    

      

ɉɨɫɥɟ ɩɨɞɛɨɪɚ ɬɢɩɨɜɵɯ ɝɚɡɨɪɟɝɭɥɹɬɨɪɧɵɯ ɩɭɧɤɬɨɜ ɧɟɨɛɯɨɞɢɦɨ 
ɨɩɪɟɞɟɥɢɬɶ ɢɯ ɩɪɨɩɭɫɤɧɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɢ ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɝɪɭɡɤɢ ɪɟɝɭɥɹɬɨɪɚ, 
ɪɚɫɱɟɬ ɩɪɨɜɟɞɟɧ ɫɨɝɥɚɫɧɨ ɦɟɬɨɞɢɤɟ ɢɡɥɨɠɟɧɧɨɣ - ɫ.332-336 6. 
 

Ɋɟɝɭɥɹɬɨɪɵ ɞɚɜɥɟɧɢɹ ɊȾɍɄ-2ȼ-100, ɊȾɍɄ-2ȼ-100, ɫɬɚɛɢɥɶɧɨ 
ɪɚɛɨɬɚɸɬ ɫ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɡɚɝɪɭɡɤɢ ɄɁ=1080%, ɤɨɬɨɪɵɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ 
 Кଷ =  QPQmax ∙ ͳͲͲ, (57) 
 

ɝɞɟ QP – ɪɚɫɱɟɬɧɚɹ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɪɟɝɭɥɹɬɨɪɚ, ɦ3/ɱ; 
Qmax – ɦɚɤɫɢɦɚɥɶɧɚɹ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɪɟɝɭɥɹɬɨɪɚ, ɦ3/ɱ. 

 
Ɇɚɤɫɢɦɚɥɶɧɚɹ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɪɟɝɭɥɹɬɨɪɨɜ ɞɚɜɥɟɧɢɹ ɊȾɍɄ-2, 

ɦ3/ɱ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 Q୫ax = ͳ,ͷͻͷ ∙ f ∙ φ ∙ K ∙ pଵ ∙ √ ଵpг,  (58) 

 

ɝɞɟ f – ɩɥɨɳɚɞɶ ɫɟɞɥɚ ɤɥɚɩɚɧɚ ɪɟɝɭɥɹɬɨɪɚ ɞɚɜɥɟɧɢɹ (ɡɚ ɜɵɱɟɬɨɦ ɩɥɨɳɚɞɢ 
ɲɬɨɤɚ), ɫɦ2 6, ɬɚɛɥɢɰɚ 93; 

 − ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɜɢɫɹɳɢɣ ɨɬ ɨɬɧɨɲɟɧɢɹ ɪ2/ɪ1 ɢ ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ 
ɝɪɚɮɢɤɭ 6, ɪɢɫɭɧɨɤ 145; 

Ʉ – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ 6, ɬɚɛɥɢɰɚ 93; 
ɪ1 – ɚɛɫɨɥɸɬɧɨɟ ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɧɚ ɜɯɨɞɟ, ɤɉɚ; 
ɪ2 – ɚɛɫɨɥɸɬɧɨɟ ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɧɚ ɜɵɯɨɞɟ, ɤɉɚ; 
Ƚ – ɩɥɨɬɧɨɫɬɶ ɝɚɡɚ, ɤɝ/ɦ3. 

 
Ƚɨɥɨɜɧɨɣ ȽɊɋ – ɪɟɝɭɥɹɬɨɪ ɊȾɍɄ-2ȼ-100 
Ɋɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ – 2500 ɦ3/ɱ. 
ɂɡɛɵɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɞɨ ɪɟɝɭɥɹɬɨɪɚ 600 ɤɉɚ, ɚɛɫɨɥɸɬɧɨɟ ɞɚɜɥɟɧɢɟ  
ɝɚɡɚ ɧɚ ɜɯɨɞɟ 701 ɤɉɚ. 
ɂɡɛɵɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɩɨɫɥɟ ɪɟɝɭɥɹɬɨɪɚ 280 ɤɉɚ, ɚɛɫɨɥɸɬɧɨɟ 

ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɧɚ ɜɵɯɨɞɟ 381 ɤɉɚ. 
ɉɥɨɳɚɞɶ ɫɟɞɥɚ ɤɥɚɩɚɧɚ ɪɟɝɭɥɹɬɨɪɚ ɞɚɜɥɟɧɢɹ – 19,6 ɫɦ2. 
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Ʉɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ – 0,4. 
ɉɥɨɬɧɨɫɬɶ ɝɚɡɚ – 0,775 ɤɝ/ɦ3. 
 
ɉɪɢ ɪ2/ɪ1 = 701/401 = 0,57  = 0,47.  
Ɇɚɤɫɢɦɚɥɶɧɚɹ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɪɟɝɭɥɹɬɨɪɚ ɞɚɜɥɟɧɢɹ ɊȾɍɄ-2ȼ-

100 ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (36) ɢ ɫɨɫɬɚɜɥɹɟɬ: 
 Q୫ax = ͳ,ͷͻͷ ∙ ͳͺ,͸ ∙ Ͳ,Ͷ͹ ∙ Ͳ,Ͷ ∙ ͹Ͳͳ ∙ √ ͳͲ,͹͹ͷ = Ͷ͹ʹͷˏ͵/ч 

 
(59) 

 
Ʉɨɷɮɮɢɰɢɟɧɬ ɪɟɝɭɥɹɬɨɪɚ ɞɚɜɥɟɧɢɹ ɊȾɍɄ-2ȼ-100 ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ (38) ɢ ɫɨɫɬɚɜɥɹɟɬ: 
 Kଷ = ʹͷͲͲͶ͹ʹͷ ∙ ͳͲͲ = ͷʹ,ͺͻ% 

 

 (60) 

 Ʉɨɷɮɮɢɰɢɟɧɬ ɪɟɝɭɥɹɬɨɪɚ ɞɚɜɥɟɧɢɹ ɊȾɍɄ-2ȼ-100 ɥɟɠɢɬ ɜ ɠɟɥɚɟɦɵɯ 
ɩɪɟɞɟɥɚɯ 1080%, ɪɟɝɭɥɹɬɨɪ ɛɭɞɟɬ ɪɚɛɨɬɚɬɶ ɫɬɚɛɢɥɶɧɨ. Ʉ ɭɫɬɚɧɨɜɤɟ 
ɩɪɢɧɢɦɚɟɦ ɝɚɡɨɪɟɝɭɥɹɬɨɪɧɵɣ ɩɭɧɤɬ ɫ ɪɟɝɭɥɹɬɨɪɨɦ ɞɚɜɥɟɧɢɹ ɊȾɍɄ-2ȼ-100 

 
ȽɊɉ №1 – ɪɟɝɭɥɹɬɨɪ ɊȾɍɄ-2ɇ-100 
Ɋɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ – 484 ɦ3/ɱ. 
ɂɡɛɵɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɞɨ ɪɟɝɭɥɹɬɨɪɚ 155 ɤɉɚ, ɚɛɫɨɥɸɬɧɨɟ ɞɚɜɥɟɧɢɟ  
ɝɚɡɚ ɧɚ ɜɯɨɞɟ 256 ɤɉɚ. 
ɂɡɛɵɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɩɨɫɥɟ ɪɟɝɭɥɹɬɨɪɚ 5 ɤɉɚ, ɚɛɫɨɥɸɬɧɨɟ ɞɚɜɥɟɧɢɟ 

ɝɚɡɚ ɧɚ ɜɵɯɨɞɟ 106 ɤɉɚ. 
ɉɥɨɳɚɞɶ ɫɟɞɥɚ ɤɥɚɩɚɧɚ ɪɟɝɭɥɹɬɨɪɚ ɞɚɜɥɟɧɢɹ – 38,4 ɫɦ2. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ – 0,4. 
ɉɥɨɬɧɨɫɬɶ ɝɚɡɚ – 0,775 ɤɝ/ɦ3. 
 
ɉɪɢ ɪ2/ɪ1 = 256/106 = 0,41  = 0,47.  
Ɇɚɤɫɢɦɚɥɶɧɚɹ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɪɟɝɭɥɹɬɨɪɚ ɞɚɜɥɟɧɢɹ ɊȾɍɄ-2ɇ-

100 ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (36) ɢ ɫɨɫɬɚɜɥɹɟɬ: 
 Q୫ax = ͳ,ͷͻͷ ∙ ͵ͺ,Ͷ ∙ Ͳ,Ͷ͹ ∙ Ͳ,Ͷ ∙ ʹͷ͸ ∙ √ ͳͲ,͹͹ͷ= ͻʹͻ/ч 

 (61) 
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Ʉɨɷɮɮɢɰɢɟɧɬ ɪɟɝɭɥɹɬɨɪɚ ɞɚɜɥɟɧɢɹ ɊȾɍɄ-2ɇ-100 ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ (38) ɢ ɫɨɫɬɚɜɥɹɟɬ: 

 Kଷ = ͶͺͶͻʹͻ ∙ ͳͲͲ = ͷʹ,ͳ͵% 

 

(62) 

 Ʉɨɷɮɮɢɰɢɟɧɬ ɪɟɝɭɥɹɬɨɪɚ ɞɚɜɥɟɧɢɹ ɊȾɍɄ-2ɇ-100 ɥɟɠɢɬ ɜ ɠɟɥɚɟɦɵɯ 
ɩɪɟɞɟɥɚɯ 1080%, ɪɟɝɭɥɹɬɨɪ ɛɭɞɟɬ ɪɚɛɨɬɚɬɶ ɫɬɚɛɢɥɶɧɨ. Ʉ ɭɫɬɚɧɨɜɤɟ 
ɩɪɢɧɢɦɚɟɦ ɝɚɡɨɪɟɝɭɥɹɬɨɪɧɵɣ ɩɭɧɤɬ ɫ ɪɟɝɭɥɹɬɨɪɨɦ ɞɚɜɥɟɧɢɹ ɊȾɍɄ-2ɇ-100 

 
ȽɊɉ №2 – ɪɟɝɭɥɹɬɨɪ ɊȾɍɄ-2ɇ-100 
Ɋɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ – 699 ɦ3/ɱ. 
ɂɡɛɵɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɞɨ ɪɟɝɭɥɹɬɨɪɚ 15 ɤɉɚ, ɚɛɫɨɥɸɬɧɨɟ ɞɚɜɥɟɧɢɟ  
ɝɚɡɚ ɧɚ ɜɯɨɞɟ 116 ɤɉɚ. 
ɂɡɛɵɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɩɨɫɥɟ ɪɟɝɭɥɹɬɨɪɚ 5 ɤɉɚ, ɚɛɫɨɥɸɬɧɨɟ ɞɚɜɥɟɧɢɟ 

ɝɚɡɚ ɧɚ ɜɵɯɨɞɟ 106 ɤɉɚ. 
ɉɥɨɳɚɞɶ ɫɟɞɥɚ ɤɥɚɩɚɧɚ ɪɟɝɭɥɹɬɨɪɚ ɞɚɜɥɟɧɢɹ – 38,4 ɫɦ2. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ – 0,4. 
ɉɥɨɬɧɨɫɬɶ ɝɚɡɚ – 0,775 ɤɝ/ɦ3. 
 
ɉɪɢ ɪ2/ɪ1 = 116/106 = 0,92  = 0,27.  
Ɇɚɤɫɢɦɚɥɶɧɚɹ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɪɟɝɭɥɹɬɨɪɚ ɞɚɜɥɟɧɢɹ ɊȾɍɄ-2ɇ-

100 ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (36) ɢ ɫɨɫɬɚɜɥɹɟɬ: 
 Q୫ax = ͳ,ͷͻͷ ∙ ͵ͺ,Ͷ ∙ Ͳ,ʹ͹ ∙ Ͳ,Ͷ ∙ ͳͳ͸ ∙ √ ͳͲ,͹͹ͷ= ͺͺͳ/ч 

 (63) 

 
Ʉɨɷɮɮɢɰɢɟɧɬ ɪɟɝɭɥɹɬɨɪɚ ɞɚɜɥɟɧɢɹ ɊȾɍɄ-2ɇ-100 ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ (38) ɢ ɫɨɫɬɚɜɥɹɟɬ: 
 Kଷ = ͸ͻͻͺͺͳ ∙ ͳͲͲ = ͹ͻ,͵ͳ% 

 

(64) 

 Ʉɨɷɮɮɢɰɢɟɧɬ ɪɟɝɭɥɹɬɨɪɚ ɞɚɜɥɟɧɢɹ ɊȾɍɄ-2ɇ-100 ɥɟɠɢɬ ɜ ɠɟɥɚɟɦɵɯ 
ɩɪɟɞɟɥɚɯ 1080%, ɪɟɝɭɥɹɬɨɪ ɛɭɞɟɬ ɪɚɛɨɬɚɬɶ ɫɬɚɛɢɥɶɧɨ. Ʉ ɭɫɬɚɧɨɜɤɟ 
ɩɪɢɧɢɦɚɟɦ ɝɚɡɨɪɟɝɭɥɹɬɨɪɧɵɣ ɩɭɧɤɬ ɫ ɪɟɝɭɥɹɬɨɪɨɦ ɞɚɜɥɟɧɢɹ ɊȾɍɄ-2ɇ-100 
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Ƚɚɡɨɪɟɝɭɥяɬɨɪɧɚя ɭɫɬɚɧɨɜɤɚ ɰɟɧɬɪɚɥɶɧɨɣ ɤɨɬɟɥɶɧɨɣ  – ɪɟɝɭɥɹɬɨɪ 

ɊȾɍɄ-2ɇ-100 
Ɋɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ – 1086 ɦ3/ɱ. 
ɂɡɛɵɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɞɨ ɪɟɝɭɥɹɬɨɪɚ 163 ɤɉɚ, ɚɛɫɨɥɸɬɧɨɟ ɞɚɜɥɟɧɢɟ  
ɝɚɡɚ ɧɚ ɜɯɨɞɟ 264 ɤɉɚ. 
ɂɡɛɵɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɩɨɫɥɟ ɪɟɝɭɥɹɬɨɪɚ 20 ɤɉɚ, ɚɛɫɨɥɸɬɧɨɟ 

ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɧɚ ɜɵɯɨɞɟ 121 ɤɉɚ. 
ɉɥɨɳɚɞɶ ɫɟɞɥɚ ɤɥɚɩɚɧɚ ɪɟɝɭɥɹɬɨɪɚ ɞɚɜɥɟɧɢɹ – 38,4 ɫɦ2. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ – 0,4. 
ɉɥɨɬɧɨɫɬɶ ɝɚɡɚ – 0,775 ɤɝ/ɦ3. 
 
ɉɪɢ ɪ2/ɪ1 = 264/121 = 0,46  = 0,47.  
Ɇɚɤɫɢɦɚɥɶɧɚɹ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɪɟɝɭɥɹɬɨɪɚ ɞɚɜɥɟɧɢɹ ɊȾɍɄ-2ɇ-

100 ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (36) ɢ ɫɨɫɬɚɜɥɹɟɬ: 
 Q୫ax = ͳ,ͷͻͷ ∙ ͵ͺ,Ͷ ∙ Ͳ,ʹ͹ ∙ Ͳ,Ͷ ∙ ʹ͸Ͷ ∙ √ ͳͲ,͹͹ͷ= ͳ͹ͷͶ/ч 

 (67) 

 
Ʉɨɷɮɮɢɰɢɟɧɬ ɪɟɝɭɥɹɬɨɪɚ ɞɚɜɥɟɧɢɹ ɊȾɍɄ-2ɇ-100 ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ (38) ɢ ɫɨɫɬɚɜɥɹɟɬ: 
 Kଷ = ͳͲͺ͸ͳ͹ͷͶ ∙ ͳͲͲ = ͸ͳ,ͺͻ% 

 

(68) 

 Ʉɨɷɮɮɢɰɢɟɧɬ ɪɟɝɭɥɹɬɨɪɚ ɞɚɜɥɟɧɢɹ ɊȾɍɄ-2ɇ-100 ɥɟɠɢɬ ɜ ɠɟɥɚɟɦɵɯ 
ɩɪɟɞɟɥɚɯ 1080%, ɪɟɝɭɥɹɬɨɪ ɛɭɞɟɬ ɪɚɛɨɬɚɬɶ ɫɬɚɛɢɥɶɧɨ. Ʉ ɭɫɬɚɧɨɜɤɟ 
ɩɪɢɧɢɦɚɟɦ ɝɚɡɨɪɟɝɭɥɹɬɨɪɧɵɣ ɩɭɧɤɬ ɫ ɪɟɝɭɥɹɬɨɪɨɦ ɞɚɜɥɟɧɢɹ ɊȾɍɄ-2ɇ-100 
 

Ƚɚɡɨɪɟɝɭɥяɬɨɪɧɚя ɭɫɬɚɧɨɜɤɚ ɤɨɬɟɥɶɧɨɣ ɚɞɦɢɧɢɫɬɪɚɰɢɢ 

Ɋɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ – 68 ɦ3/ɱ. 
ɂɡɛɵɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɞɨ ɪɟɝɭɥɹɬɨɪɚ 167 ɤɉɚ, ɚɛɫɨɥɸɬɧɨɟ ɞɚɜɥɟɧɢɟ  
ɝɚɡɚ ɧɚ ɜɯɨɞɟ 269 ɤɉɚ. 
ɂɡɛɵɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɩɨɫɥɟ ɪɟɝɭɥɹɬɨɪɚ 20 ɤɉɚ, ɚɛɫɨɥɸɬɧɨɟ 

ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɧɚ ɜɵɯɨɞɟ 121 ɤɉɚ. 
ɉɥɨɳɚɞɶ ɫɟɞɥɚ ɤɥɚɩɚɧɚ ɪɟɝɭɥɹɬɨɪɚ ɞɚɜɥɟɧɢɹ – 38,4 ɫɦ2. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ – 0,4. 
ɉɥɨɬɧɨɫɬɶ ɝɚɡɚ – 0,775 ɤɝ/ɦ3. 
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ɉɪɢ ɪ2/ɪ1 = 121/269 = 0,46  = 0,47.  
Ɇɚɤɫɢɦɚɥɶɧɚɹ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɪɟɝɭɥɹɬɨɪɚ ɞɚɜɥɟɧɢɹ ɊȾɍɄ-2ɇ-

100 ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (36) ɢ ɫɨɫɬɚɜɥɹɟɬ: 
 Q୫ax = ͳ,ͷͻͷ ∙ ͳͻ,͸ ∙ Ͳ,ʹ͹ ∙ Ͳ,Ͷ ∙ ʹ͹͸ ∙ √ ͳͲ,͹͹ͷ = ʹͷ͵ˏ͵/ч  (67) 

 
Ʉɨɷɮɮɢɰɢɟɧɬ ɪɟɝɭɥɹɬɨɪɚ ɞɚɜɥɟɧɢɹ ɊȾɍɄ-2ɇ-100 ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ (38) ɢ ɫɨɫɬɚɜɥɹɟɬ: 
 Kଷ = ͸ͺͳ͹ͷͶ ∙ ͳͲͲ = ʹ͸,͹ͷ% 

 

(68) 

 Ʉɨɷɮɮɢɰɢɟɧɬ ɪɟɝɭɥɹɬɨɪɚ ɞɚɜɥɟɧɢɹ ɊȾ-32Ɇ ɥɟɠɢɬ ɜ ɠɟɥɚɟɦɵɯ ɩɪɟɞɟɥɚɯ 
1080%, ɪɟɝɭɥɹɬɨɪ ɛɭɞɟɬ ɪɚɛɨɬɚɬɶ ɫɬɚɛɢɥɶɧɨ. 

 

Ƚɚɡɨɪɟɝɭɥяɬɨɪɧɚя ɭɫɬɚɧɨɜɤɚ ɤɨɬɟɥɶɧɨɣ Ȼɨɥɶɧɢɰɵ 

Ɋɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ – 163 ɦ3/ɱ. 
ɂɡɛɵɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɞɨ ɪɟɝɭɥɹɬɨɪɚ 81 ɤɉɚ, ɚɛɫɨɥɸɬɧɨɟ ɞɚɜɥɟɧɢɟ  
ɝɚɡɚ ɧɚ ɜɯɨɞɟ 183 ɤɉɚ. 
ɂɡɛɵɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɩɨɫɥɟ ɪɟɝɭɥɹɬɨɪɚ 20 ɤɉɚ, ɚɛɫɨɥɸɬɧɨɟ 

ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɧɚ ɜɵɯɨɞɟ 121 ɤɉɚ. 
ɉɥɨɳɚɞɶ ɫɟɞɥɚ ɤɥɚɩɚɧɚ ɪɟɝɭɥɹɬɨɪɚ ɞɚɜɥɟɧɢɹ – 38,4 ɫɦ2. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ – 0,4. 
ɉɥɨɬɧɨɫɬɶ ɝɚɡɚ – 0,775 ɤɝ/ɦ3. 
 
ɉɪɢ ɪ2/ɪ1 = 121/183 = 0,46  = 0,59.  
Ɇɚɤɫɢɦɚɥɶɧɚɹ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɪɟɝɭɥɹɬɨɪɚ ɞɚɜɥɟɧɢɹ ɊȾɍɄ-2ɇ-

100 ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (36) ɢ ɫɨɫɬɚɜɥɹɟɬ: 
 Q୫ax = ͳ,ͷͻͷ ∙ ͳͻ,͸ ∙ Ͳ,ͷͻ ∙ Ͳ,Ͷ ∙ ͳͺ͵ ∙ √ ͳͲ,͹͹ͷ= ͷͲ͹ˏ͵/ч 

 (67) 
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Ʉɨɷɮɮɢɰɢɟɧɬ ɪɟɝɭɥɹɬɨɪɚ ɞɚɜɥɟɧɢɹ ɊȾɍɄ-2ɇ-100 ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ (38) ɢ ɫɨɫɬɚɜɥɹɟɬ: 

 

 

 

1.13 Ɋɚɫɱɟɬ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɩɨɬɪɟɛɥɟɧɢя ɝɚɡɚ. 

ȼɫɟ ɝɨɪɨɞɫɤɢɟ ɩɨɬɪɟɛɢɬɟɥɢ – ɛɵɬɨɜɵɟ, ɤɨɦɦɭɧɚɥɶɧɵɟ, ɨɛɳɟɫɬɜɟɧɧɵɟ ɢ 

ɩɪɨɦɵɲɥɟɧɧɵɟ – ɩɨɬɪɟɛɥɹɸɬ ɝɚɡ ɧɟɪɚɜɧɨɦɟɪɧɨ. ɉɨɬɪɟɛɥɟɧɢɟ ɝɚɡɚ ɢɡɦɟɧɹɟɬɫɹ 

ɩɨ ɦɟɫɹɰɚɦ ɝɨɞɚ, ɞɧɹɦ ɧɟɞɟɥɢ, ɤɚɥɟɧɞɚɪɧɵɦ ɞɧɹɦ, ɚ ɬɚɤɠɟ ɩɨ ɱɚɫɚɦ ɫɭɬɨɤ. ȼ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɟɪɢɨɞɚ, ɜ ɬɟɱɟɧɢɟ ɤɨɬɨɪɨɝɨ ɩɨɬɪɟɛɥɟɧɢɟ ɩɪɢɧɢɦɚɸɬ 

ɩɨɫɬɨɹɧɧɵɦ, ɪɚɡɥɢɱɚɸɬ: 

1) ɫɟɡɨɧɧɭɸ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ, ɢɥɢ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ ɩɨ ɦɟɫɹɰɚɦ ɝɨɞɚ; 

2) ɫɭɬɨɱɧɭɸ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ, ɢɥɢ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ ɩɨ ɞɧɹɦ ɧɟɞɟɥɢ, 

ɦɟɫɹɰɚ ɢɥɢ ɝɨɞɚ; 

3) ɱɚɫɨɜɭɸ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ, ɢɥɢ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ ɩɨ ɱɚɫɚɦ ɫɭɬɨɤ ɢɥɢ 

ɱɚɫɚɦ ɝɨɞɚ. Ɋɟɠɢɦ ɪɚɫɯɨɞɚ ɝɚɡɚ ɝɨɪɨɞɨɦ ɡɚɜɢɫɢɬ ɨɬ ɪɟɠɢɦɚ ɨɬɞɟɥɶɧɵɯ 

ɤɚɬɟɝɨɪɢɣ ɩɨɬɪɟɛɢɬɟɥɟɣ ɢ ɢɯ ɭɞɟɥɶɧɨɝɨ ɜɟɫɚ ɜ ɨɛɳɟɦ ɩɨɬɪɟɛɥɟɧɢɢ. 

ɇɟɪɚɜɧɨɦɟɪɧɨɫɬɶ ɪɚɫɯɨɞɨɜɚɧɢɹ ɝɚɡɚ ɨɬɞɟɥɶɧɵɦɢ ɤɚɬɟɝɨɪɢɹɦɢ 

ɩɨɬɪɟɛɢɬɟɥɟɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɪɹɞɨɦ ɮɚɤɬɨɪɨɜ: ɤɥɢɦɚɬɢɱɟɫɤɢɦɢ ɭɫɥɨɜɢɹɦɢ, 

ɭɤɥɚɞɨɦ ɠɢɡɧɢ ɧɚɫɟɥɟɧɢɹ, ɪɟɠɢɦɨɦ ɪɚɛɨɬɵ ɩɪɟɞɩɪɢɹɬɢɣ ɢ ɭɱɪɟɠɞɟɧɢɣ, 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ ɝɚɡɨɨɛɨɪɭɞɨɜɚɧɢɹ ɡɞɚɧɢɣ ɢ ɩɪɨɦɵɲɥɟɧɧɵɯ ɰɟɯɨɜ. ȼ 

ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɬɟɨɪɟɬɢɱɟɫɤɢɣ ɭɱɟɬ ɜɥɢɹɧɢɹ ɨɬɞɟɥɶɧɵɯ ɮɚɤɬɨɪɨɜ ɧɚ 

ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ ɩɨɬɪɟɛɥɟɧɢɹ ɨɤɚɡɵɜɚɟɬɫɹ ɧɟɜɨɡɦɨɠɧɵɦ. ɇɚɢɛɨɥɟɟ 

ɞɨɫɬɨɜɟɪɧɵɣ ɩɭɬɶ – ɷɬɨ ɧɚɤɨɩɥɟɧɢɟ ɢ ɫɢɫɬɟɦɚɬɢɡɚɰɢɹ ɨɩɵɬɧɵɯ ɞɚɧɧɵɯ ɜ 

ɬɟɱɟɧɢɟ ɞɥɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ. Ɍɨɥɶɤɨ ɩɪɢ ɞɨɫɬɚɬɨɱɧɨɦ ɤɨɥɢɱɟɫɬɜɟ 

ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɦɨɠɧɨ ɝɨɜɨɪɢɬɶ ɨ ɧɚɞɟɠɧɵɯ ɫɜɟɞɟɧɢɹɯ ɩɨ 

ɪɟɠɢɦɚɦ ɩɨɬɪɟɛɥɟɧɢɹ.  
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ɇɟɪɚɜɧɨɦɟɪɧɨɫɬɶ ɩɨɬɪɟɛɥɟɧɢɹ ɨɤɚɡɵɜɚɟɬ ɛɨɥɶɲɨɟ ɜɥɢɹɧɢɟ ɧɚ 

ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɫɢɫɬɟɦ ɝɚɡɨɫɧɚɛɠɟɧɢɹ. ɇɚɥɢɱɢɟ ɩɢɤɨɜ ɢ ɩɪɨɜɚɥɨɜ 

ɜ ɩɨɬɪɟɛɥɟɧɢɢ ɝɚɡɚ ɩɪɢɜɨɞɢɬ ɤ ɧɟɩɨɥɧɨɦɭ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɦɨɳɧɨɫɬɟɣ ɝɚɡɨɜɵɯ 

ɩɪɨɦɵɫɥɨɜ ɢ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɝɚɡɨɩɪɨɜɨɞɨɜ, ɱɬɨ 

ɩɪɟɜɵɲɚɟɬ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɝɚɡɚ. ȼɵɪɚɜɧɢɜɚɧɢɟ ɫɩɪɨɫɚ ɢ ɩɨɬɪɟɛɥɟɧɢɹ ɝɚɡɚ 

ɩɪɢɜɨɞɢɬ ɤ ɧɟɨɛɯɨɞɢɦɨɫɬɢ  ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɨɞɡɟɦɧɵɯ ɯɪɚɧɢɥɢɳ ɢ ɤ ɫɨɡɞɚɧɢɸ 

ɩɨɬɪɟɛɢɬɟɥɟɣ-ɪɟɝɭɥɹɬɨɪɨɜ, ɚ ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɢ ɤ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ ɜɥɨɠɟɧɢɹɦ  

ɜ ɝɚɡɨɬɪɚɧɫɩɨɪɬɧɵɟ ɫɢɫɬɟɦɵ ɢ ɜɨ ɜɬɨɪɵɟ ɬɨɩɥɢɜɧɵɟ  ɯɨɡɹɣɫɬɜɚ ɩɨɬɪɟɛɢɬɟɥɟɣ. 

ɗɬɚ ɩɪɨɬɢɜɨɪɟɱɢɜɨɫɬɶ ɩɨɫɬɚɧɨɜɤɢ ɡɚɞɚɱɢ ɤɚɤ ɜɫɟɝɞɚ ɪɟɲɚɟɬɫɹ 

ɨɩɬɢɦɢɡɚɰɢɨɧɧɵɦ ɦɟɬɨɞɨɦ.  

ɋɭɦɦɚɪɧɵɟ ɝɨɞɨɜɵɟ  ɝɪɚɮɢɤɢ ɩɨɬɪɟɛɥɟɧɢɹ ɝɚɡɚ ɝɨɪɨɞɚɦɢ ɢ 

ɷɤɨɧɨɦɢɱɟɫɤɢɦɢ ɪɚɣɨɧɚɦɢ ɹɜɥɹɸɬɫɹ ɨɫɧɨɜɨɣ ɞɥɹ ɩɥɚɧɢɪɨɜɚɧɢɹ ɞɨɛɵɱɢ ɝɚɡɚ, 

ɚ ɬɚɤɠɟ ɞɥɹ ɜɵɛɨɪɚ ɢ ɨɛɨɫɧɨɜɚɧɢɹ ɦɟɪɨɩɪɢɹɬɢɣ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ 

ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɩɨɬɪɟɛɥɟɧɢɹ ɝɚɡɚ. Ɋɟɲɟɧɢɟ ɩɪɨɛɥɟɦɵ 

ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɩɨɬɪɟɛɥɟɧɢɹ ɩɨɡɜɨɥɹɟɬ ɨɛɟɫɩɟɱɢɬɶ ɧɚɞɟɠɧɨɫɬɶ 

ɝɚɡɨɫɧɚɛɠɟɧɢɹ ɢ ɩɨɜɵɫɢɬɶ ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɝɚɡɨɫɧɚɛɠɚɸɳɢɯ 

ɫɢɫɬɟɦ.  

Ɂɧɚɧɢɟ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ ɝɚɡɨɩɨɬɪɟɛɥɟɧɢɹ ɢɦɟɟɬ ɛɨɥɶɲɨɟ ɡɧɚɱɟɧɢɟ ɢ 

ɞɥɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɨɪɨɞɫɤɢɯ ɫɢɫɬɟɦ ɝɚɡɨɫɧɚɛɠɟɧɢɹ, ɬɚɤ ɤɚɤ ɩɨɡɜɨɥɹɟɬ 

ɩɪɚɜɢɥɶɧɨ ɩɥɚɧɢɪɨɜɚɬɶ ɫɩɪɨɫ ɧɚ ɝɚɡ ɩɨ ɦɟɫɹɰɚɦ ɝɨɞɚ, ɨɩɪɟɞɟɥɹɬɶ 

ɧɟɨɛɯɨɞɢɦɭɸ ɦɨɳɧɨɫɬɶ ɝɨɪɨɞɫɤɢɯ ɩɨɬɪɟɛɢɬɟɥɟɣ-ɪɟɝɭɥɹɬɨɪɨɜ, ɩɥɚɧɢɪɨɜɚɬɶ 

ɩɪɨɜɟɞɟɧɢɟ ɪɟɤɨɧɫɬɪɭɤɰɢɣ ɢ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɧɚ ɝɚɡɨɜɵɯ ɫɟɬɹɯ ɢ ɢɯ 

ɫɨɨɪɭɠɟɧɢɹɯ. ɂɫɩɨɥɶɡɭɹ ɩɪɨɜɚɥɵ ɩɨɬɪɟɛɥɟɧɢɹ ɝɚɡɚ ɞɥɹ ɨɬɤɥɸɱɟɧɢɹ 

ɨɬɞɟɥɶɧɵɯ ɭɱɚɫɬɤɨɜ ɝɚɡɨɩɪɨɜɨɞɚ ɢ ɝɚɡɨɪɟɝɭɥɹɬɨɪɧɵɯ ɩɭɧɤɬɨɜ ɧɚ ɪɟɦɨɧɬ, 

ɦɨɠɧɨ ɩɪɨɜɟɫɬɢ ɟɝɨ ɛɟɡ ɧɚɪɭɲɟɧɢɹ ɩɨɞɚɱɢ ɝɚɡɚ ɩɨɬɪɟɛɢɬɟɥɹɦ. 

Ɉɫɧɨɜɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɪɟɠɢɦ ɛɵɬɨɜɨɝɨ ɩɨɬɪɟɛɥɟɧɢɹ ɨɤɚɡɵɜɚɸɬ 

ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ. ɉɨɧɢɠɟɧɢɟ ɧɚɪɭɠɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɜɵɡɵɜɚɟɬ 

ɭɜɟɥɢɱɟɧɢɟ ɩɨɬɪɟɛɥɟɧɢɹ ɝɚɡɚ. ɗɬɨ ɨɛɴɹɫɧɹɟɬɫɹ ɬɟɦ, ɱɬɨ ɜ ɡɢɦɧɢɟ ɦɟɫɹɰɵ 
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ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɞɨɩɪɨɜɨɞɧɨɣ ɜɨɞɵ ɡɧɚɱɢɬɟɥɶɧɨ ɫɧɢɠɚɟɬɫɹ ɢ ɧɚ ɟɟ ɧɚɝɪɟɜ 

ɪɚɫɯɨɞɭɸɬ ɛɨɥɶɲɟ ɬɟɩɥɨɬɵ. 

Ɋɟɠɢɦ ɩɨɬɪɟɛɥɟɧɢɹ ɝɚɡɚ ɧɚ ɨɬɨɩɥɟɧɢɟ ɢ ɜɟɧɬɢɥɹɰɢɸ ɡɞɚɧɢɣ ɡɚɜɢɫɢɬ ɨɬ 

ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɬɨɝɨ ɪɚɣɨɧɚ, ɝɞɟ ɪɚɫɩɨɥɨɠɟɧ ɝɨɪɨɞ ɢɥɢ 

ɩɪɨɦɵɲɥɟɧɧɵɣ ɭɡɟɥ. Ʉɨɥɢɱɟɫɬɜɨ ɩɨɬɪɟɛɥɹɟɦɨɝɨ ɝɚɡɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɚɪɭɠɧɨɣ 

ɬɟɦɩɟɪɚɬɭɪɨɣ. Ɉɬɨɩɢɬɟɥɶɧɭɸ ɧɚɝɪɭɡɤɭ, ȼɬ, ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ (43) 

nttCQ ɧɜ )(  ,  (56) 

ɝɞɟ Q − ɤɨɥɢɱɟɫɬɜɨ ɝɚɡɚ, ɪɚɫɯɨɞɭɟɦɨɝɨ ɧɚ ɨɬɨɩɥɟɧɢɟ ɢ ɜɟɧɬɢɥɹɰɢɸ 

ɡɞɚɧɢɣ ɜ ɬɟɱɟɧɢɟ ɩɟɪɢɨɞɚ n; 

ɋ − ɩɨɫɬɨɹɧɧɚɹ ɜɟɥɢɱɢɧɚ;  

tɜ − ɜɧɭɬɪɟɧɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ;  

tɧ − ɧɚɪɭɠɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ, ɫɪɟɞɧɹɹ ɞɥɹ ɩɟɪɢɨɞɚ n;  

n − ɱɢɫɥɨ ɱɚɫɨɜ ɢɥɢ ɫɭɬɨɤ ɫɬɨɹɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ tɧ.  

ȼɧɭɬɪɟɧɧɸɸ ɬɟɦɩɟɪɚɬɭɪɭ ɩɪɢɧɢɦɚɸɬ ɩɨɫɬɨɹɧɧɨɣ ɢ ɪɚɜɧɨɣ 18-20ɨC.  

ɋɪɟɞɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɨɩɪɟɞɟɥɹɸɬ ɩɨ 

ɤɥɢɦɚɬɨɥɨɝɢɱɟɫɤɢɦ ɞɚɧɧɵɦ, ɤɨɬɨɪɵɟ ɩɨɥɭɱɟɧɵ ɜ ɪɟɡɭɥɶɬɚɬɟ ɦɧɨɝɨɥɟɬɧɢɯ 

ɧɚɛɥɸɞɟɧɢɣ (ɋɉ 131.13330.2012). Ɇɟɫɹɱɧɵɟ ɪɚɫɯɨɞɵ ɜ ɩɪɨɰɟɧɬɚɯ ɨɬ ɝɨɞɨɜɨɝɨ 

ɪɚɫɯɨɞɚ ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ (43) ɢ ɡɚɧɟɫɟɧɵ ɜ ɬɚɛɥɢɰɭ(19) 

100
)(

)(







ɦɫɪɦɜ

ɦɫɪɦɜ
ɦ ntt

ntt
q ,  (57) 

ɝɞɟ tɫɪɦ – ɫɪɟɞɧɟɦɟɫɹɱɧɵɟ ɬɟɦɩɟɪɚɬɭɪɵ, 

nɦ  – ɱɢɫɥɨ ɨɬɨɩɢɬɟɥɶɧɵɯ ɞɧɟɣ ɜ ɦɟɫɹɰɟ. ɧɚɩɪɚɜɥɟɧɢɢ, ɤɉ
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Ɍɚɛɥɢɰɚ 19– Ɋɚɫɯɨɞ ɝɚɡɚ ɩɨ ɦɟɫɹɰɚɦ ɝɨɞɚ, ɬɵɫ.ɦ3/ɦɟɫɫ 

ɉɨɬɪɟɛɢɬɟɥɶ Ɇɟɫɹɰ 

1 2 3 4 5 6 7 8 9 10 11 12 
ɐɟɧɬɪɚɥɶɧɚɹ 
ɤɨɬɟɥɶɧɚɹ 4071,0 678,2 581,4 523,8 379,8 111,7 41,6 42,9 42,9 113,0 392,4 524,4 

Ʉɨɬɟɥɶɧɚɹ 
ɚɞɦɢɧɢɫɬɪɚɰɢɢ  244,3 43,7 37,3 33,0 23,0 4,6 0,0 0,0 0,0 4,8 23,8 33,1 

Ʉɨɬɟɥɶɧɚɹ 
Ȼɨɥɶɧɢɰɵ 597,1 60,9 51,9 58,5 51,9 45,4 43,0 38,2 39,4 42,4 50,8 52,5 

ɄȻɉ ɧɚɫɟɥɟɧɢɟ 752,5 77,5 72,2 75,2 70,0 64,7 52,7 37,6 39,1 52,7 65,5 70,7 

Ɉȼ ɧɚɫɟɥɟɧɢɟ 2766,4 495,4 422,8 373,2 260,5 52,0 0,0 0,0 0,0 54,1 269,2 375,0 

ɏɥɟɛɨɩɟɤɚɪɧɹ 70,4 7,2 6,1 6,9 6,1 5,3 5,1 4,5 4,6 5,0 6,0 6,2 
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Ƚɨɪɨɞɫɤɢɟ ɝɚɡɨɜɵɟ ɫɟɬɢ ɪɚɫɫɱɢɬɵɜɚɸɬ ɧɚ ɦɚɤɫɢɦɚɥɶɧɵɟ ɱɚɫɨɜɵɟ 

ɪɚɫɯɨɞɵ ɝɚɡɚ, ɤɨɬɨɪɵɟ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ, ɬɨɥɶɤɨ ɪɚɫɩɨɥɚɝɚɹ ɞɨɫɬɚɬɨɱɧɨ 

ɧɚɞɟɠɧɵɦɢ ɫɜɟɞɟɧɢɹɦɢ ɨ ɱɚɫɨɜɵɯ ɤɨɥɟɛɚɧɢɹɯ ɩɨɬɪɟɛɥɟɧɢɹ ɝɚɡɚ. Ɂɧɚɧɢɟ 

ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɨɜ ɧɟɨɛɯɨɞɢɦɨ ɬɚɤɠɟ ɞɥɹ ɩɪɚɜɢɥɶɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɚɡɨɜɵɯ 

ɫɟɬɟɣ ɢ ɭɫɬɚɧɨɜɨɤ, ɪɚɫɱɟɬɚ ɚɤɤɭɦɭɥɢɪɭɸɳɟɣ ɟɦɤɨɫɬɢ ɞɥɹ ɜɵɪɚɜɧɢɜɚɧɢɹ 

ɫɭɬɨɱɧɨɝɨ ɝɪɚɮɢɤɚ. 

 

2. Ɇɨɧɬɚɠ ɝɚɡɨɩɪɨɜɨɞɚ ɫɪɟɞɧɟɝɨ ɞɚɜɥɟɧɢя ɢɡ ɫɬɚɥɶɧɵɯ ɬɪɭɛ ɞɥя 

ɝɚɡɨɫɧɚɛɠɟɧɢя. 
Ⱦɥɹ ɦɨɧɬɚɠɚ ɝɚɡɨɩɪɨɜɨɞɚ ɫɪɟɞɧɟɝɨ ɞɚɜɥɟɧɢɹ ɢɡ ɫɬɚɥɶɧɵɯ ɬɪɭɛ 

ɩɪɢɦɟɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɦɚɬɟɪɢɚɥɵ: ɨɞɢɧɨɱɧɵɟ ɫɬɚɥɶɧɵɟ ɷɥɟɤɬɪɨɫɜɚɪɧɵɟ 

ɩɪɹɦɨɲɨɜɧɵɟ ɬɪɭɛɵ 25ɯ2,0 ɦɦ, 89ɯ3,5 ɦɦ, 108ɯ4,0 ɦɦ, 159ɯ4,5 ɦɦ, 

ɢɡ ɫɬɚɥɢ ȼ10 ɩɨ ȽɈɋɌ 1050-88, ɨɬɜɟɱɚɸɳɢɟ ɬɪɟɛɨɜɚɧɢɹɦ ȽɈɋɌ 10704-91, 

ɦɟɪɧɨɣ ɞɥɢɧɵ 10,0 ɦ, II ɤɥɚɫɫɚ ɬɨɱɧɨɫɬɢ ɩɨ ɞɥɢɧɟ, ɢɡ ɫɬɚɥɢ ɦɚɪɤɢ ɋɬ10, 

ɢɡɝɨɬɨɜɥɟɧɧɵɟ ɩɨ ɝɪɭɩɩɟ ȼ (ȽɈɋɌ 10705-80) ɢ ɷɥɟɤɬɪɨɞɵ ɩɨɤɪɵɬɵɟ 

ɦɟɬɚɥɥɢɱɟɫɤɢɣ ɞɥɹ ɪɭɱɧɨɣ ɞɭɝɨɜɨɣ ɫɜɚɪɤɢ ɬɢɩ ɗ42 - ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ 

ɫɜɚɪɤɢ ɭɝɥɟɪɨɞɢɫɬɵɯ ɢ ɧɢɡɤɨɥɟɝɢɪɨɜɚɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɨɧɧɵɯ ɫɬɚɥɟɣ ɫ 

ɜɪɟɦɟɧɧɵɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɪɚɡɪɵɜɭ ɞɨ 50 ɤɝɫ/ɦɦ , ɨɬɜɟɱɚɸɳɢɟ 

ɬɪɟɛɨɜɚɧɢɹɦ ȽɈɋɌ 9467-75*; ɬɪɨɣɧɢɤ ɩɟɪɟɯɨɞɧɵɣ 150ɯ100 

ɦɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɬɪɟɛɨɜɚɧɢɹɦ ȽɈɋɌ 17376-2001; ɨɬɜɨɞɵ 90° 150 

ɦɦ, 100 ɦɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɬɪɟɛɨɜɚɧɢɟɦ ȽɈɋɌ 17375-2001. 

Ɋɚɛɨɬɵ ɩɨ ɦɨɧɬɚɠɭ ɝɚɡɨɩɪɨɜɨɞɚ ɫɪɟɞɧɟɝɨ ɞɚɜɥɟɧɢɹ ɢɡ ɫɬɚɥɶɧɵɯ ɬɪɭɛ 

ɫɥɟɞɭɟɬ ɜɵɩɨɥɧɹɬɶ, ɪɭɤɨɜɨɞɫɬɜɭɹɫɶ ɬɪɟɛɨɜɚɧɢɹɦɢ ɫɥɟɞɭɸɳɢɯ ɧɨɪɦɚɬɢɜɧɵɯ 

ɞɨɤɭɦɟɧɬɨɜ: 

- ɋɉ 48.13330.2011. Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ; 

- ɋɇɢɉ 42-01-2002. Ƚɚɡɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɟ ɫɢɫɬɟɦɵ; 
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- ɋɉ 42-101-2003. Ɉɛɳɢɟ ɩɨɥɨɠɟɧɢɹ ɩɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɢ 

ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɝɚɡɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɫɢɫɬɟɦ ɢɡ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɢ 

ɩɨɥɢɷɬɢɥɟɧɨɜɵɯ ɬɪɭɛ; 

- ȽɈɋɌ 10704-91. Ɍɪɭɛɵ ɫɬɚɥɶɧɵɟ ɷɥɟɤɬɪɨɫɜɚɪɧɵɟ, ɩɪɹɦɨɲɨɜɧɵɟ. 

ɋɨɪɬɚɦɟɧɬ; 

- ȽɈɋɌ 9467-75*. ɗɥɟɤɬɪɨɞɵ, ɩɨɤɪɵɬɵɟ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɞɥɹ ɪɭɱɧɨɣ 

ɞɭɝɨɜɨɣ ɫɜɚɪɤɢ ɤɨɧɫɬɪɭɤɰɢɨɧɧɵɯ ɢ ɬɟɩɥɨɭɫɬɨɣɱɢɜɵɯ ɫɬɚɥɟɣ; 

- ȽɈɋɌ 17375-2001. Ɉɬɜɨɞɵ ɤɪɭɬɨɢɡɨɝɧɭɬɨɝɨ ɬɢɩɚ; 

- ȽɈɋɌ 17376-2001. Ɍɪɨɣɧɢɤɢ; 

- ɋɇɢɉ 12-03-2001. Ȼɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ. ɑɚɫɬɶ 1. 

Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ; 

- ɋɇɢɉ 12-04-2002. Ȼɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ. ɑɚɫɬɶ 2. 

ɋɬɪɨɢɬɟɥɶɧɨɟ ɩɪɨɢɡɜɨɞɫɬɜɨ; 

- ɉȻ 12-529-03. ɉɪɚɜɢɥɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɫɢɫɬɟɦ ɝɚɡɨɪɚɫɩɪɟɞɟɥɟɧɢɹ ɢ 

ɝɚɡɨɩɨɬɪɟɛɥɟɧɢɹ; 

- ɊȾ 11-02-2006. Ɍɪɟɛɨɜɚɧɢɹ ɤ ɫɨɫɬɚɜɭ ɢ ɩɨɪɹɞɤɭ ɜɟɞɟɧɢɹ 

ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ, ɪɟɤɨɧɫɬɪɭɤɰɢɢ, 

ɤɚɩɢɬɚɥɶɧɨɦ ɪɟɦɨɧɬɟ ɨɛɴɟɤɬɨɜ ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɬɪɟɛɨɜɚɧɢɹ, 

ɩɪɟɞɴɹɜɥɹɟɦɵɟ ɤ ɚɤɬɚɦ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɹ ɪɚɛɨɬ, ɤɨɧɫɬɪɭɤɰɢɣ, ɭɱɚɫɬɤɨɜ 

ɫɟɬɟɣ ɢɧɠɟɧɟɪɧɨ-ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ; 

- ɊȾ 11-05-2007. ɉɨɪɹɞɨɤ ɜɟɞɟɧɢɹ ɨɛɳɟɝɨ ɢ (ɢɥɢ) ɫɩɟɰɢɚɥɶɧɨɝɨ 

ɠɭɪɧɚɥɚ ɭɱɟɬɚ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ, ɪɟɤɨɧɫɬɪɭɤɰɢɢ, 

ɤɚɩɢɬɚɥɶɧɨɦ ɪɟɦɨɧɬɟ ɨɛɴɟɤɬɨɜ ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 

2.1 Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɬɟɯɧɨɥɨɝɢɹ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɋɉ 48.13330.2001 "Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ" ɞɨ 

ɧɚɱɚɥɚ ɜɵɩɨɥɧɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɧɚ ɨɛɴɟɤɬɟ ɉɨɞɪɹɞɱɢɤ 

ɨɛɹɡɚɧ ɜ ɭɫɬɚɧɨɜɥɟɧɧɨɦ ɩɨɪɹɞɤɟ ɩɨɥɭɱɢɬɶ ɭ Ɂɚɤɚɡɱɢɤɚ ɩɪɨɟɤɬɧɭɸ 

ɞɨɤɭɦɟɧɬɚɰɢɸ ɢ ɪɚɡɪɟɲɟɧɢɟ ɧɚ ɜɵɩɨɥɧɟɧɢɟ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ. 

ȼɵɩɨɥɧɟɧɢɟ ɪɚɛɨɬ ɛɟɡ ɪɚɡɪɟɲɟɧɢɹ ɡɚɩɪɟɳɚɟɬɫɹ. 
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Ⱦɨ ɧɚɱɚɥɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ ɩɨ ɦɨɧɬɚɠɭ ɝɚɡɨɩɪɨɜɨɞɚ ɫɪɟɞɧɟɝɨ 

ɞɚɜɥɟɧɢɹ ɢɡ ɫɬɚɥɶɧɵɯ ɬɪɭɛ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɫɬɢ ɤɨɦɩɥɟɤɫ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-

ɬɟɯɧɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ, ɜ ɬɨɦ ɱɢɫɥɟ: 

- ɧɚɡɧɚɱɢɬɶ ɥɢɰ, ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɡɚ ɤɚɱɟɫɬɜɟɧɧɨɟ ɢ ɛɟɡɨɩɚɫɧɨɟ 

ɜɵɩɨɥɧɟɧɢɟ ɪɚɛɨɬ, ɚ ɬɚɤɠɟ ɢɯ ɤɨɧɬɪɨɥɶ ɢ ɤɚɱɟɫɬɜɨ ɜɵɩɨɥɧɟɧɢɹ; 

- ɩɪɨɜɟɫɬɢ ɢɧɫɬɪɭɤɬɚɠ ɱɥɟɧɨɜ ɛɪɢɝɚɞɵ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ; 

- ɞɨɫɬɚɜɢɬɶ ɜ ɡɨɧɭ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ ɧɟɨɛɯɨɞɢɦɵɟ ɦɚɲɢɧɵ, 

ɦɟɯɚɧɢɡɦɵ ɢ ɢɧɜɟɧɬɚɪɶ; 

- ɭɫɬɪɨɢɬɶ ɜɪɟɦɟɧɧɵɟ ɩɪɨɟɡɞɵ ɢ ɩɨɞɴɟɡɞɵ ɤ ɦɟɫɬɭ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ; 

- ɨɛɟɫɩɟɱɢɬɶ ɫɜɹɡɶ ɞɥɹ ɨɩɟɪɚɬɢɜɧɨ-ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ 

ɩɪɨɢɡɜɨɞɫɬɜɨɦ ɪɚɛɨɬ; 

- ɭɫɬɚɧɨɜɢɬɶ ɜɪɟɦɟɧɧɵɟ ɢɧɜɟɧɬɚɪɧɵɟ ɛɵɬɨɜɵɟ ɩɨɦɟɳɟɧɢɹ ɞɥɹ 

ɯɪɚɧɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɢɧɫɬɪɭɦɟɧɬɚ, ɢɧɜɟɧɬɚɪɹ, ɨɛɨɝɪɟɜɚ 

ɪɚɛɨɱɢɯ, ɩɪɢёɦɚ ɩɢɳɢ, ɫɭɲɤɢ ɢ ɯɪɚɧɟɧɢɹ ɪɚɛɨɱɟɣ ɨɞɟɠɞɵ, ɫɚɧɭɡɥɨɜ ɢ ɬ.ɩ.; 

- ɨɛɟɫɩɟɱɢɬɶ ɪɚɛɨɱɢɯ ɢɧɫɬɪɭɦɟɧɬɚɦɢ ɢ ɫɪɟɞɫɬɜɚɦɢ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ 

ɡɚɳɢɬɵ; 

- ɩɨɞɝɨɬɨɜɢɬɶ ɦɟɫɬɚ ɞɥɹ ɫɤɥɚɞɢɪɨɜɚɧɢɹ ɦɚɬɟɪɢɚɥɨɜ, ɢɧɜɟɧɬɚɪɹ ɢ ɞɪɭɝɨɝɨ 

ɧɟɨɛɯɨɞɢɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ; 

- ɨɛɟɫɩɟɱɢɬɶ ɫɬɪɨɢɬɟɥɶɧɭɸ ɩɥɨɳɚɞɤɭ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɦ ɢɧɜɟɧɬɚɪɟɦ ɢ 

ɫɪɟɞɫɬɜɚɦɢ ɫɢɝɧɚɥɢɡɚɰɢɢ; 

- ɨɝɪɚɞɢɬɶ ɡɨɧɭ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ, ɜɵɜɟɫɢɬɶ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɟ 

ɩɥɚɤɚɬɵ ɢ ɡɧɚɤɢ; 

- ɩɪɨɜɟɫɬɢ ɚɬɬɟɫɬɚɰɢɸ ɬɟɯɧɨɥɨɝɢɢ ɫɜɚɪɤɢ ɢ ɚɬɬɟɫɬɚɰɢɨɧɧɵɟ ɢɫɩɵɬɚɧɢɹ 

ɫɜɚɪɳɢɤɨɜ. Ʉ ɫɜɚɪɤɟ ɞɨɩɭɫɤɚɸɬɫɹ ɫɜɚɪɳɢɤɢ, ɫɞɚɜɲɢɟ ɷɤɡɚɦɟɧɵ ɩɨ ɇȺɄɋ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ "ɉɪɚɜɢɥɚɦɢ ɚɬɬɟɫɬɚɰɢɢ ɫɜɚɪɳɢɤɨɜ (ɉȻ-03-273-99) ɚ ɬɚɤɠɟ 

ɢɦɟɸɳɢɟ ɩɨɥɨɠɢɬɟɥɶɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɫɜɚɪɤɢ ɞɨɩɭɫɤɧɵɯ ɫɬɵɤɨɜ; 

- ɩɪɨɜɟɫɬɢ ɢɫɩɵɬɚɧɢɟ ɝɪɭɡɨɡɚɯɜɚɬɧɵɯ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ; 

- ɫɨɫɬɚɜɢɬɶ ɚɤɬɚ ɝɨɬɨɜɧɨɫɬɢ ɨɛɴɟɤɬɚ ɤ ɩɪɨɢɡɜɨɞɫɬɜɭ ɪɚɛɨɬ; 

- ɩɨɥɭɱɢɬɶ ɪɚɡɪɟɲɟɧɢɹ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɪɚɛɨɬ ɭ ɬɟɯɧɚɞɡɨɪɚ Ɂɚɤɚɡɱɢɤɚ.  
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Ⱦɨ ɧɚɱɚɥɚ ɫɜɚɪɨɱɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɩɨɥɧɟɧɵ 

ɫɥɟɞɭɸɳɢɟ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ: 

- ɭɫɬɚɧɨɜɥɟɧɵ ɩɨɞɜɢɠɧɵɟ (ɧɟɩɨɞɜɢɠɧɵɟ) ɨɩɨɪɵ; 

- ɪɚɡɪɚɛɨɬɚɧɚ ɬɪɚɧɲɟɹ ɞɥɹ ɩɨɞɡɟɦɧɨɣ ɩɪɨɤɥɚɞɤɢ ɝɚɡɨɩɪɨɜɨɞɚ; 

- ɡɚɜɟɡɟɧɵ ɬɪɭɛɨɩɪɨɜɨɞɧɵɟ ɞɟɬɚɥɢ ɜ ɧɟɨɛɯɨɞɢɦɨɦ ɤɨɥɢɱɟɫɬɜɟ; 

- ɬɪɭɛɵ ɜɵɜɟɡɟɧɵ ɧɚ ɨɛɴɟɤɬ ɢ ɪɚɡɥɨɠɟɧɵ ɜɞɨɥɶ ɨɩɨɪ ɧɚ ɫɬɟɧɞɵ ɞɥɹ ɫɜɚɪɤɢ 

ɬɪɭɛ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɤ ɬɨɪɰɚɦ ɬɪɭɛ ɛɵɥ ɫɜɨɛɨɞɧɵɣ ɞɨɫɬɭɩ. ɍɤɥɚɞɤɚ 

ɬɪɭɛ ɧɚ ɫɬɟɧɞ ɩɪɨɢɡɜɨɞɢɬɫɹ ɚɜɬɨɦɨɛɢɥɶɧɵɦ ɤɪɚɧɨɦ ɢ ɞɜɭɦɹ ɪɚɛɨɱɢɦɢ, 

ɤɨɬɨɪɵɟ, ɫɬɨɹ ɭ ɨɛɨɢɯ ɤɨɧɰɨɜ ɬɪɭɛ, ɭɞɟɪɠɢɜɚɸɬ ɟɟ ɨɬ ɪɚɡɜɨɪɨɬɚ. ɋɬɟɧɞ 

ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɬɚɤ, ɱɬɨɛɵ ɨɬ ɤɪɚɹ ɬɪɚɧɲɟɢ ɞɨ ɬɪɭɛɨɩɪɨɜɨɞɚ ɛɵɥɨ ɧɟ ɦɟɧɟɟ 

1-1,5 ɦ; 

- ɫɬɪɨɢɬɟɥɶɧɚɹ ɩɥɨɳɚɞɤɚ ɨɛɟɫɩɟɱɟɧɚ ɫɜɚɪɨɱɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ.  

Ɂɚɜɟɪɲɟɧɢɟ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɯ ɪɚɛɨɬ ɮɢɤɫɢɪɭɸɬ ɜ Ɉɛɳɟɦ ɠɭɪɧɚɥɟ 

ɪɚɛɨɬ. 

ɋɜɚɪɤɭ ɬɪɭɛ ɨɫɭɳɟɫɬɜɥɹɸɬ ɜ ɬɪɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɷɬɚɩɚ: 

I-ɣ ɷɬɚɩ - ɩɨɞɝɨɬɨɜɤɚ ɫɬɵɤɨɜ ɬɪɭɛ ɤ ɫɛɨɪɤɟ ɢ ɫɜɚɪɤɟ. 

ȼ ɫɨɫɬɚɜ ɪɚɛɨɬ ɜɯɨɞɹɬ: 

- ɩɨɞɝɨɬɨɜɤɚ ɤɪɨɦɨɤ ɬɪɭɛ ɤ ɫɜɚɪɤɟ; 

- ɩɪɚɜɤɚ ɢɥɢ ɨɛɪɟɡɤɚ ɞɟɮɟɤɬɧɵɯ ɤɪɨɦɨɤ ɫɬɵɤɨɜ; 

- ɨɱɢɫɬɤɚ ɜɧɭɬɪɟɧɧɟɣ ɩɨɥɨɫɬɢ ɬɪɭɛ ɨɬ ɩɨɩɚɜɲɢɯ ɜɧɭɬɪɶ ɝɪɭɧɬɚ, ɝɪɹɡɢ ɢ 

ɫɧɟɝɚ; 

- ɡɚɱɢɫɬɤɚ ɤɪɨɦɨɤ ɫɬɵɤɨɜ; 

- ɪɚɡɞɟɥɤɚ ɤɪɨɦɨɤ ɬɪɭɛ. 

II-ɣ ɷɬɚɩ - ɫɜɚɪɤɚ ɩɟɪɜɨɝɨ (ɤɨɪɧɟɜɨɝɨ) ɫɥɨɹ ɲɜɚ. 

ȼ ɫɨɫɬɚɜ ɪɚɛɨɬ ɜɯɨɞɹɬ: 

- ɰɟɧɬɪɨɜɤɚ ɫɬɵɤɚ ɢ ɭɫɬɚɧɨɜɤɚ ɡɚɡɨɪɚ; 

- ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɩɨɞɨɝɪɟɜ ɤɪɨɦɨɤ ɫɬɵɤɚ; 

- ɫɜɚɪɤɚ ɤɨɪɧɟɜɨɝɨ ɫɥɨɹ ɲɜɚ. 

III-ɣ ɷɬɚɩ - ɫɜɚɪɤɚ ɡɚɩɨɥɧɹɸɳɟɝɨ (ɨɛɥɢɰɨɜɨɱɧɨɝɨ) ɫɥɨɹ ɲɜɚ. 

ɉɨɞɝɨɬɨɜɤɚ ɤɪɨɦɨɤ ɬɪɭɛ (ɤɚɬɭɲɟɤ) ɢ ɞɟɬɚɥɟɣ 
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Ɉɱɢɫɬɤɚ ɢ ɩɨɞɝɨɬɨɜɤɚ ɤɪɨɦɨɤ ɬɪɭɛ ɤ ɫɜɚɪɤɟ ɩɪɨɢɡɜɨɞɢɬɫɹ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɟɪɟɞ ɷɥɟɤɬɪɨɫɜɚɪɤɨɣ. ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɤɨɧɰɵ ɬɪɭɛ  

ɜɵɩɪɚɜɥɹɸɬ, ɚ ɟɫɥɢ ɞɟɮɨɪɦɢɪɨɜɚɧɧɵɟ ɤɨɧɰɵ ɧɟɜɨɡɦɨɠɧɨ ɜɵɩɪɚɜɢɬɶ, ɬɨ 

ɢɯ ɨɛɪɟɡɚɸɬ ɝɚɡɨɜɨɣ ɪɟɡɤɨɣ, ɡɚɬɟɦ, ɢɫɩɨɥɶɡɭɹ ɡɭɛɢɥɚ ɢ ɦɨɥɨɬɤɢ, ɨɱɢɳɚɸɬ 

ɤɪɨɦɤɢ ɬɪɭɛ ɨɬ ɝɪɹɡɢ ɢ ɧɚɥɟɞɢ. ɉɨɫɥɟ ɷɬɨɝɨ ɷɥɟɤɬɪɨɲɥɢɮɨɜɚɥɶɧɵɦɢ 

ɦɚɲɢɧɤɚɦɢ, ɧɚɩɢɥɶɧɢɤɚɦɢ, ɪɟɜɟɪɫɢɜɧɵɦɢ ɭɝɥɨɜɵɦɢ ɩɧɟɜɦɚɬɢɱɟɫɤɢɦɢ 

ɳɟɬɤɚɦɢ ɡɚɱɢɳɚɸɬ ɤɪɨɦɤɢ ɞɨ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɛɥɟɫɤɚ ɧɚ ɞɥɢɧɭ ɧɟ ɦɟɧɟɟ 10 

ɦɦ ɫɧɚɪɭɠɢ ɢ ɢɡɧɭɬɪɢ. Ƚɚɡɨɩɥɚɦɟɧɧɭɸ ɢɥɢ ɤɢɫɥɨɪɨɞɧɭɸ ɪɚɡɞɟɥɢɬɟɥɶɧɭɸ 

ɪɟɡɤɭ ɬɪɭɛ ɜɵɩɨɥɧɹɸɬ ɪɭɱɧɵɦ ɫɩɨɫɨɛɨɦ. ɋɭɳɧɨɫɬɶ ɩɪɨɰɟɫɫɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ 

ɬɨɦ, ɱɬɨ ɦɟɬɚɥɥ ɜɞɨɥɶ ɥɢɧɢɢ ɪɚɡɪɟɡɚ ɧɚɝɪɟɜɚɸɬ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ 

ɜɨɫɩɥɚɦɟɧɟɧɢɹ ɟɝɨ ɜ ɤɢɫɥɨɪɨɞɟ, ɨɧ ɫɝɨɪɚɟɬ ɜ ɫɬɪɭɟ ɱɢɫɬɨɝɨ ɤɢɫɥɨɪɨɞɚ, ɚ 

ɨɛɪɚɡɭɸɳɢɟɫɹ ɨɤɫɢɞɵ ɜɵɞɭɜɚɸɬɫɹ ɷɬɨɣ ɫɬɪɭɟɣ ɢɡ ɦɟɫɬɚ ɪɚɡɪɟɡɚ. 

ɉɨɜɟɪɯɧɨɫɬɶ ɪɚɡɪɟɡɚɟɦɨɝɨ ɦɟɬɚɥɥɚ ɲɢɪɢɧɨɣ 50-100 ɦɦ ɞɨɥɠɧɚ ɛɵɬɶ ɯɨɪɨɲɨ 

ɨɱɢɳɟɧɚ ɨɬ ɝɪɹɡɢ, ɤɪɚɫɤɢ, ɨɤɚɥɢɧɵ ɢ ɪɠɚɜɱɢɧɵ. Ⱦɥɹ ɭɞɚɥɟɧɢɹ ɨɤɚɥɢɧɵ, 

ɤɪɚɫɤɢ ɢ ɦɚɫɥɚ ɞɨɫɬɚɬɨɱɧɨ ɦɟɞɥɟɧɧɨ ɩɪɨɜɟɫɬɢ ɩɥɚɦɟɧɟɦ ɝɨɪɟɥɤɢ ɢɥɢ ɪɟɡɚɤɚ 

ɩɨ ɩɨɜɟɪɯɧɨɫɬɢ ɦɟɬɚɥɥɚ ɜɞɨɥɶ ɧɚɦɟɱɟɧɧɨɣ ɥɢɧɢɢ ɪɟɡɚ. ɉɪɢ ɷɬɨɦ ɤɪɚɫɤɚ ɢ 

ɦɚɫɥɨ ɜɵɝɨɪɚɸɬ, ɚ ɨɤɚɥɢɧɚ ɨɬɫɬɚёɬ ɨɬ ɦɟɬɚɥɥɚ. Ɂɚɬɟɦ ɩɨɜɟɪɯɧɨɫɬɶ ɦɟɬɚɥɥɚ 

ɡɚɱɢɳɚɸɬ ɩɪɨɜɨɥɨɱɧɨɣ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɳёɬɤɨɣ. ɒɟɪɨɯɨɜɚɬɨɫɬɶ ɤɪɨɦɤɢ ɪɟɡɚ 

ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ 0,16 ɦɦ (3-ɣ ɤɥɚɫɫ ɩɨ ȽɈɋɌ 14792). 

Ɋɟɡɤɭ ɬɪɭɛ ɜɵɩɨɥɧɹɸɬ ɪɭɱɧɵɦ ɪɟɡɚɤɨɦ Ɋ2Ⱥ-01. ȼ ɪɟɡɚɤɟ ɝɨɪɸɱɢɣ ɝɚɡ 

(ɚɰɟɬɢɥɟɧ) ɩɨɞɚɟɬɫɹ ɜ ɫɦɟɫɢɬɟɥɶɧɭɸ ɤɚɦɟɪɭ ɡɚ ɫɱɟɬ ɩɨɞɫɨɫɚ ɟɝɨ ɫɬɪɭɟɣ 

ɤɢɫɥɨɪɨɞɚ. Ⱦɚɜɥɟɧɢɟ ɝɨɪɸɱɟɝɨ ɝɚɡɚ ɧɚ ɜɯɨɞɟ ɜ ɪɟɡɚɤ ɫɨɫɬɚɜɥɹɟɬ ɨɬ 0,01 ɞɨ 1,0 

ɤɝɫ/ɫɦ . 

ɉɪɟɠɞɟ ɱɟɦ ɧɚɱɚɬɶ ɪɚɛɨɬɭ, ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɩɪɚɜɢɥɶɧɨɫɬɶ 

ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɪɭɤɚɜɨɜ ɤ ɪɟɡɚɤɭ (ɤɢɫɥɨɪɨɞɧɵɣ ɪɭɤɚɜ ɩɪɢɫɨɟɞɢɧɹɟɬ ɤ 

ɲɬɭɰɟɪɭ ɫ ɩɪɚɜɨɣ ɪɟɡɶɛɨɣ, ɪɭɤɚɜ ɝɨɪɸɱɟɝɨ ɝɚɡɚ - ɤ ɲɬɭɰɟɪɭ ɫ ɥɟɜɨɣ ɪɟɡɶɛɨɣ), 

ɢɧɠɟɤɰɢɸ ɜ ɤɚɧɚɥɚɯ ɝɨɪɸɱɟɝɨ ɝɚɡɚ, ɝɟɪɦɟɬɢɱɧɨɫɬɶ ɜɫɟɯ ɪɚɡɴɟɦɧɵɯ 

ɫɨɟɞɢɧɟɧɢɣ. ɍɬɟɱɤɭ ɝɚɡɚ ɜ ɪɟɡɶɛɨɜɵɯ ɫɨɟɞɢɧɟɧɢɹɯ ɭɫɬɪɚɧɹɸɬ ɢɯ 

ɩɨɞɬɹɝɢɜɚɧɢɟɦ. ɉɪɢ ɡɚɫɨɪɟɧɢɢ ɤɚɧɚɥɨɜ ɦɭɧɞɲɬɭɤɨɜ ɢɯ ɧɟɨɛɯɨɞɢɦɨ 

ɩɪɨɱɢɳɚɬɶ ɦɟɞɧɨɣ ɢɥɢ ɚɥɸɦɢɧɢɟɜɨɣ ɢɝɥɨɣ. ɉɪɢ ɫɢɥɶɧɨɦ ɧɚɝɪɟɜɟ 

http://docs.cntd.ru/document/1200003161
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ɧɚɤɨɧɟɱɧɢɤɚ ɟɝɨ ɫɥɟɞɭɟɬ ɨɯɥɚɠɞɚɬɶ ɱɢɫɬɨɣ ɜɨɞɨɣ. ɑɬɨɛɵ ɜɨɞɚ ɧɟ ɩɨɩɚɥɚ ɜ 

ɤɚɧɚɥɵ ɪɟɡɚɤɚ, ɡɚɤɪɵɜɚɸɬ ɬɨɥɶɤɨ ɜɟɧɬɢɥɶ ɝɨɪɸɱɟɝɨ ɝɚɡɚ, ɨɫɬɚɜɥɹɹ 

ɤɢɫɥɨɪɨɞɧɵɣ ɜɟɧɬɢɥɶ ɨɬɤɪɵɬɵɦ. ȼɫɟ ɦɟɥɤɢɟ ɧɟɢɫɩɪɚɜɧɨɫɬɢ: ɩɟɪɟɤɨɫ 

ɦɭɧɞɲɬɭɤɨɜ, ɧɟɝɟɪɦɟɬɢɱɧɨɫɬɶ ɫɨɟɞɢɧɟɧɢɣ, ɡɚɫɨɪɟɧɢɟ ɢɧɠɟɤɬɨɪɨɜ ɢ ɤɚɧɚɥɨɜ 

ɦɭɧɞɲɬɭɤɚ, ɧɚɝɚɪ ɢ ɛɪɵɡɝɢ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɦɭɧɞɲɬɭɤɚ, ɨɬɫɭɬɫɬɜɢɟ ɩɨɞɫɨɫɚ ɜ 

ɤɚɧɚɥɟ ɝɨɪɸɱɟɝɨ ɝɚɡɚ, ɱɚɫɬɵɟ ɯɥɨɩɤɢ ɩɥɚɦɟɧɢ, ɧɟɢɫɩɪɚɜɧɨɫɬɶ ɜɟɧɬɢɥɟɣ 

ɭɫɬɪɚɧɹɟɬ ɪɟɡɱɢɤ. 

Ɋɭɱɧɭɸ ɤɢɫɥɨɪɨɞɧɭɸ ɪɟɡɤɭ ɬɪɭɛ ɢɡ ɧɢɡɤɨɭɝɥɟɪɨɞɢɫɬɵɯ ɢ 

ɧɢɡɤɨɥɟɝɢɪɨɜɚɧɧɵɯ ɫɬɚɥɟɣ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɩɪɢ ɨɬɪɢɰɚɬɟɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ 

ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ, ɦɨɠɧɨ ɜɵɩɨɥɧɹɬɶ ɛɟɡ ɤɚɤɢɯ-ɥɢɛɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 

ɨɝɪɚɧɢɱɟɧɢɣ. Ɉɫɧɨɜɧɵɦ ɬɪɟɛɨɜɚɧɢɟɦ ɩɪɢ ɷɬɨɦ ɹɜɥɹɟɬɫɹ ɩɨɥɭɱɟɧɢɟ ɪɨɜɧɨɝɨ 

ɪɟɡɚ ɢ ɬɪɟɛɭɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ ɪɚɡɞɟɥɤɢ. Ɋɚɛɨɱɢɟ ɞɚɜɥɟɧɢɹ ɤɢɫɥɨɪɨɞɚ ɢ 

ɚɰɟɬɢɥɟɧɚ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɟɠɢɦɨɦ ɪɟɡɤɢ. 

ɉɪɨɰɟɫɫ ɪɟɡɤɢ ɧɚɱɢɧɚɸɬ ɫ ɧɚɝɪɟɜɚɧɢɹ ɦɟɬɚɥɥɚ. Ɇɭɧɞɲɬɭɤ ɝɨɪɟɥɤɢ 

ɜɧɚɱɚɥɟ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨ ɩɨɜɟɪɯɧɨɫɬɢ ɪɚɡɪɟɡɚɟɦɨɝɨ ɦɟɬɚɥɥɚ 

ɬɚɤ, ɱɬɨɛɵ ɫɬɪɭɹ ɩɨɞɨɝɪɟɜɚɸɳɟɝɨ ɩɥɚɦɟɧɢ, ɚ ɡɚɬɟɦ ɪɟɠɭɳɟɝɨ ɤɢɫɥɨɪɨɞɚ 

ɪɚɫɩɨɥɚɝɚɸɬ ɜɞɨɥɶ ɜɟɪɬɢɤɚɥɶɧɨɣ ɝɪɚɧɢ ɪɚɡɪɟɡɚɟɦɨɝɨ ɦɟɬɚɥɥɚ. 

ɉɨɞɨɝɪɟɜɚɸɳɟɟ ɩɥɚɦɹ ɝɨɪɟɥɤɢ ɧɚɩɪɚɜɥɹɸɬ ɧɚ ɤɪɚɣ ɪɚɡɪɟɡɚɟɦɨɝɨ ɦɟɬɚɥɥɚ ɢ 

ɧɚɝɪɟɜɚɸɬ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ ɩɥɚɜɥɟɧɢɹ, ɡɚɬɟɦ ɩɭɫɤɚɸɬ ɫɬɪɭɸ ɪɟɠɭɳɟɝɨ 

ɤɢɫɥɨɪɨɞɚ. ɉɟɪɟɦɟɳɟɧɢɟ ɪɟɡɚɤɚ ɜɞɨɥɶ ɥɢɧɢɢ ɪɟɡɚɧɢɹ ɧɚɱɢɧɚɸɬ ɩɨɫɥɟ ɬɨɝɨ, 

ɤɚɤ ɜ ɧɚɱɚɥɟ ɷɬɨɣ ɥɢɧɢɢ ɦɟɬɚɥɥ ɛɭɞɟɬ ɩɪɨɪɟɡɚɧ ɧɚ ɜɫɸ ɟɝɨ ɬɨɥɳɢɧɭ. ɑɬɨɛɵ 

ɧɟ ɞɨɩɭɫɬɢɬɶ ɨɬɫɬɚɜɚɧɢɹ ɪɟɡɤɢ ɜ ɧɢɠɧɢɯ ɫɥɨɹɯ ɦɟɬɚɥɥɚ, ɜ ɤɨɧɰɟ ɩɪɨɰɟɫɫɚ 

ɫɥɟɞɭɟɬ ɩɨɫɬɟɩɟɧɧɨ ɡɚɦɟɞɥɢɬɶ ɫɤɨɪɨɫɬɶ ɩɟɪɟɦɟɳɟɧɢɹ ɪɟɡɚɤɚ ɢ ɭɜɟɥɢɱɢɬɶ 

ɧɚɤɥɨɧ ɦɭɧɞɲɬɭɤɚ ɪɟɡɚɤɚ ɞɨ 10-15° ɜ ɫɬɨɪɨɧɭ, ɨɛɪɚɬɧɭɸ ɟɝɨ ɞɜɢɠɟɧɢɸ. 

ɋɤɨɪɨɫɬɶ ɩɟɪɟɦɟɳɟɧɢɹ ɪɟɡɚɤɚ ɞɨɥɠɧɚ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɫɤɨɪɨɫɬɢ ɝɨɪɟɧɢɹ 

ɦɟɬɚɥɥɚ. ȿɫɥɢ ɫɤɨɪɨɫɬɶ ɩɟɪɟɦɟɳɟɧɢɹ ɪɟɡɚɤɚ ɜɵɛɪɚɧɚ ɩɪɚɜɢɥɶɧɨ, ɬɨ ɩɨɬɨɤ 

ɢɫɤɪ ɢ ɲɥɚɤɚ ɜɵɥɟɬɚɟɬ ɢɡ ɪɟɡɚɤɚ ɩɪɹɦɨ ɜɧɢɡ, ɚ ɤɪɨɦɤɢ ɩɨɥɭɱɚɸɬɫɹ ɱɢɫɬɵɦɢ, 

ɛɟɡ ɧɚɬёɤɨɜ ɢ ɩɨɞɩɥɚɜɥɟɧɢɣ. ɉɪɢ ɛɨɥɶɲɨɣ ɫɤɨɪɨɫɬɢ ɩɟɪɟɦɟɳɟɧɢɹ ɪɟɡɚɤɚ 

ɩɨɬɨɤ ɢɫɤɪ ɨɬɫɬɚёɬ ɨɬ ɧɟɝɨ, ɦɟɬɚɥɥ ɜ ɧɢɠɧɟɣ ɤɪɨɦɤɟ ɧɟ ɭɫɩɟɜɚɟɬ ɫɝɨɪɟɬɶ ɢ 

ɫɤɜɨɡɧɨɟ ɩɪɨɪɟɡɚɧɢɟ ɩɪɟɤɪɚɳɚɟɬɫɹ. ɉɪɢ ɦɚɥɨɣ ɫɤɨɪɨɫɬɢ ɫɧɨɩ ɢɫɤɪ ɨɩɟɪɟɠɚɟɬ 
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ɪɟɡɚɤ, ɤɪɨɦɤɢ ɪɚɡɪɟɡɚ ɨɩɥɚɜɥɹɸɬɫɹ ɢ ɩɨɤɪɵɜɚɸɬɫɹ ɩɨɬɟɤɚɦɢ. ɉɪɢ ɫɤɨɪɨɫɬɢ 

ɜɟɬɪɚ ɛɨɥɟɟ 5 ɦ/ɫ ɢ ɚɬɦɨɫɮɟɪɧɵɯ ɨɫɚɞɤɚɯ ɜɵɩɨɥɧɹɬɶ ɪɟɡɤɭ ɛɟɡ ɭɤɪɵɬɢɹ 

ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ ɧɟ ɪɟɤɨɦɟɧɞɭɟɬɫɹ. ɉɪɢ ɡɚɦɟɪɡɚɧɢɢ ɪɭɤɚɜɨɜ ɢ ɪɟɞɭɤɬɨɪɚ ɢɯ 

ɫɥɟɞɭɟɬ ɨɬɨɝɪɟɜɚɬɶ ɝɨɪɹɱɟɣ ɜɨɞɨɣ ɫ ɩɨɫɥɟɞɭɸɳɟɣ ɩɪɨɞɭɜɤɨɣ ɜɨɡɞɭɯɨɦ ɢ 

ɩɪɨɬɢɪɤɨɣ ɫ ɜɧɟɲɧɟɣ ɫɬɨɪɨɧɵ. ȼɨɞɚ ɢ ɜɨɡɞɭɯ ɧɟ ɞɨɥɠɧɵ ɢɦɟɬɶ ɩɪɢɦɟɫɢ 

ɠɢɪɨɜ ɢ ɦɚɫɟɥ. 

ɋɛɪɨɫ ɩɨɞɥɟɠɚɳɢɯ ɫɜɚɪɤɟ ɬɪɭɛ ɜ ɫɧɟɝ ɢɥɢ ɜ ɜɨɞɭ ɞɨ ɩɨɥɧɨɝɨ ɢɯ ɨɫɬɵɜɚɧɢɹ 

ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɩɪɨɰɟɫɫɚ ɪɟɡɤɢ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ. 

ɉɨɫɥɟ ɨɫɬɵɜɚɧɢɹ ɤɪɨɦɤɢ ɫ ɩɨɜɟɪɯɧɨɫɬɢ ɪɟɡɚ ɩɪɨɜɨɥɨɱɧɨɣ ɳɟɬɤɨɣ ɢ ɡɭɛɢɥɨɦ 

ɭɞɚɥɹɸɬ ɲɥɚɤ ɢ ɝɪɚɬ, ɚ ɷɥɟɤɬɪɨɲɥɢɮɨɜɚɥɶɧɨɣ ɦɚɲɢɧɤɨɣ ɤɪɨɦɤɢ ɞɨɜɨɞɹɬɫɹ 

ɞɨ ɬɪɟɛɭɟɦɨɣ ɮɨɪɦɵ ɢ ɪɚɡɦɟɪɨɜ. ɉɨɜɟɪɯɧɨɫɬɶ ɪɟɡɚ ɩɨɞɜɟɪɝɚɸɬ ɜɧɟɲɧɟɦɭ 

ɨɫɦɨɬɪɭ ɞɥɹ ɩɪɨɜɟɪɤɢ ɤɚɱɟɫɬɜɚ. 

ɇɟɫɨɜɦɟɳɟɧɢɟ ɧɚɱɚɥɚ ɢ ɤɨɧɰɚ ɤɨɥɶɰɟɜɨɝɨ ɪɟɡɚ, ɧɟ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ 2 ɦɦ. 

ȼ ɬɨɦ ɫɥɭɱɚɟ, ɟɫɥɢ ɤɚɱɟɫɬɜɨ ɩɨɜɟɪɯɧɨɫɬɢ ɪɟɡɚ ɧɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɪɟɛɨɜɚɧɢɹɦ, 

ɟɝɨ ɫɥɟɞɭɟɬ ɢɫɩɪɚɜɢɬɶ, ɡɚɲɥɢɮɨɜɵɜɚɹ ɲɟɪɨɯɨɜɚɬɨɫɬɶ ɢ ɫɬɭɩɟɧɶɤɢ ɧɚ 

ɩɨɜɟɪɯɧɨɫɬɢ ɞɨ ɡɚɞɚɧɧɵɯ ɡɧɚɱɟɧɢɣ. 

ɒɟɪɨɯɨɜɚɬɨɫɬɶ ɩɨɜɟɪɯɧɨɫɬɢ ɢɡɦɟɪɹɸɬ ɩɨ ɮɚɤɬɢɱɟɫɤɨɣ ɜɵɫɨɬɟ 

ɦɢɤɪɨɧɟɪɨɜɧɨɫɬɟɣ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɪɟɡɚ. Ɉɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɚ ɛɚɡɨɜɨɣ ɞɥɢɧɟ 

ɧɟ ɦɟɧɟɟ 8,0 ɦɦ ɩɨ 10 ɬɨɱɤɚɦ ɜ ɫɟɪɟɞɢɧɟ ɬɨɥɳɢɧɵ ɪɚɡɪɟɡɚɟɦɨɣ ɬɪɭɛɵ. 

ɒɟɪɨɯɨɜɚɬɨɫɬɶ ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ 1,0 ɦɦ ɩɪɢ ɬɨɥɳɢɧɟ ɦɟɬɚɥɥɚ ɬɪɭɛɵ 4

12 ɦɦ (ȽɈɋɌ 14792-80). 

Ʉɨɫɢɧɚ ɪɟɡɚ (ɨɬɤɥɨɧɟɧɢɟ ɨɬ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɫɬɢ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ 

ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ ɬɪɭɛɵ) ɧɟ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ 2,0 ɦɦ. 

ȼɨ ɢɡɛɟɠɚɧɢɟ ɨɛɪɚɡɨɜɚɧɢɹ ɩɨɪ ɩɪɢ ɫɜɚɪɤɟ (ɜɨɡɦɨɠɧɨ ɧɚɫɵɳɟɧɢɟ 

ɚɡɨɬɨɦ ɩɨɜɟɪɯɧɨɫɬɢ ɪɟɡɚ) ɩɨɜɟɪɯɧɨɫɬɶ ɪɟɡɚ ɧɟɨɛɯɨɞɢɦɨ ɡɚɱɢɫɬɢɬɶ 

ɚɛɪɚɡɢɜɧɵɦ ɤɪɭɝɨɦ ɞɨ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɛɥɟɫɤɚ (ɧɚ ɝɥɭɛɢɧɭ 0,3 0,5 ɦɦ) ɫ 

ɨɛɪɚɡɨɜɚɧɢɟɦ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɩɪɢɬɭɩɥɟɧɢɹ ɜɟɥɢɱɢɧɨɣ 1,5 2,0 ɦɦ. 

ɉɨɫɥɟ ɝɚɡɨɜɨɣ ɪɟɡɤɢ ɜ ɦɨɧɬɚɠɧɵɯ ɩɨɥɟɜɵɯ ɭɫɥɨɜɢɹɯ ɩɪɨɢɡɜɨɞɢɬɫɹ 

ɪɚɡɞɟɥɤɚ ɤɪɨɦɨɤ ɬɪɭɛ ɫ ɩɨɦɨɳɶɸ ɚɛɪɚɡɢɜɧɨɝɨ ɤɪɭɝɚ ɫɨɝɥɚɫɧɨ ɩɪɢɜɟɞёɧɧɨɣ 

http://docs.cntd.ru/document/1200003161
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ɫɯɟɦɟ. ɉɨɜɟɪɯɧɨɫɬɶ ɪɚɡɞɟɥɤɢ ɤɪɨɦɨɤ ɞɨɥɠɧɚ ɛɵɬɶ ɪɨɜɧɨɣ, ɛɟɡ ɝɥɭɛɨɤɢɯ 

ɜɩɚɞɢɧ ɢ ɡɚɭɫɟɧɢɰ. 

ɉɨɞɝɨɬɨɜɤɚ ɬɪɭɛ ɤ ɫɛɨɪɤɟ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɪɚɜɤɟ ɞɟɮɨɪɦɢɪɨɜɚɧɧɵɯ 

ɤɨɧɰɨɜ ɬɪɭɛ ɢ ɨɱɢɫɬɤɟ ɨɬ ɪɠɚɜɱɢɧɵ ɤɪɨɦɤɢ ɬɪɭɛ. Ⱦɨɩɭɫɤɚɟɬɫɹ ɩɪɚɜɤɚ 

ɩɥɚɜɧɵɯ ɜɦɹɬɢɧ ɧɚ ɬɨɪɰɚɯ ɬɪɭɛ ɝɥɭɛɢɧɨɣ ɞɨ 3,5% ɞɢɚɦɟɬɪɚ ɬɪɭɛ ɢ 

ɞɟɮɨɪɦɢɪɨɜɚɧɧɵɯ ɤɨɧɰɨɜ ɬɪɭɛ ɛɟɡɭɞɚɪɧɵɦɢ ɪɚɡɠɢɦɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ. 

ɉɪɢ ɷɬɨɦ ɧɟɨɛɯɨɞɢɦ ɩɨɞɨɝɪɟɜ ɬɪɭɛ ɞɨ 100 150 °ɋ ɩɪɢ ɥɸɛɵɯ ɬɟɦɩɟɪɚɬɭɪɚɯ 

ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ, ɚ ɩɪɚɜɤɭ ɤɨɧɰɨɜ ɬɪɭɛ ɩɨɫɥɟ ɪɟɡɤɢ ɩɪɢ ɨɬɪɢɰɚɬɟɥɶɧɵɯ 

ɬɟɦɩɟɪɚɬɭɪɚɯ ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ ɦɨɠɧɨ ɜɵɩɨɥɧɹɬɶ ɬɨɥɶɤɨ ɩɨɫɥɟ 

ɩɨɞɨɝɪɟɜɚ ɞɨ 150 200 °ɋ. ɍɱɚɫɬɤɢ ɢ ɬɨɪɰɵ ɬɪɭɛ ɫ ɜɦɹɬɢɧɨɣ ɝɥɭɛɢɧɨɣ ɛɨɥɟɟ 

3,5% ɞɢɚɦɟɬɪɚ ɬɪɭɛɵ ɢɥɢ ɢɦɟɸɳɢɟ ɧɚɞɪɵɜɵ ɧɟɨɛɯɨɞɢɦɨ ɜɵɪɟɡɚɬɶ. 

ɉɪɨɜɟɪɤɭ ɷɥɥɢɩɬɢɱɧɨɫɬɢ ɤɨɧɰɨɜ ɬɪɭɛ ɜɟɞɭɬ ɫɩɟɰɢɚɥɶɧɵɦ ɲɬɚɧɝɟɧɰɢɪɤɭɥɟɦ.  

ɉɟɪɟɞ ɫɛɨɪɤɨɣ ɬɪɭɛ ɧɟɨɛɯɨɞɢɦɨ ɨɱɢɫɬɢɬɶ ɜɧɭɬɪɟɧɧɸɸ ɩɨɥɨɫɬɶ ɬɪɭɛ ɨɬ 

ɩɨɩɚɜɲɟɝɨ ɜɧɭɬɪɶ ɝɪɭɧɬɚ, ɝɪɹɡɢ, ɫɧɟɝɚ, ɚ ɤɪɨɦɤɢ ɬɪɭɛ ɢ ɩɪɢɥɟɝɚɸɳɢɟ ɤ ɧɢɦ 

ɩɨɜɟɪɯɧɨɫɬɢ (ɜɧɭɬɪɟɧɧɸɸ ɢ ɧɚɪɭɠɧɭɸ) ɧɟɨɛɯɨɞɢɦɨ ɡɚɱɢɫɬɢɬɶ 

ɷɥɟɤɬɪɨɲɥɢɮɨɜɚɥɶɧɨɣ ɦɚɲɢɧɤɨɣ ɧɚ ɲɢɪɢɧɭ ɧɟ ɦɟɧɟɟ 15 ɦɦ ɞɨ 

ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɛɥɟɫɤɚ, ɬɚɤ ɤɚɤ ɧɚɥɢɱɢɟ ɪɠɚɜɱɢɧɵ, ɝɪɹɡɢ, ɩɪɚɣɦɟɪɚ ɢ ɦɚɫɥɚ 

ɩɪɢ ɫɜɚɪɤɟ ɱɚɫɬɨ ɩɪɢɜɨɞɢɬ ɤ ɨɛɪɚɡɨɜɚɧɢɸ ɩɨɪ ɢ ɧɟɦɟɬɚɥɥɢɱɟɫɤɢɯ 

ɜɤɥɸɱɟɧɢɣ. ɉɪɚɣɦɟɪ ɢ ɦɚɫɥɨ ɫ ɩɨɜɟɪɯɧɨɫɬɢ ɬɪɭɛɵ ɫɦɵɜɚɸɬ ɛɟɧɡɢɧɨɦ ɢɥɢ 

ɪɚɫɬɜɨɪɢɬɟɥɟɦ. Ɉɱɢɳɚɬɶ ɤɪɨɦɤɢ ɬɪɭɛ ɫɥɟɞɭɟɬ ɧɟ ɪɚɧɟɟ ɱɟɦ ɡɚ 4 ɱɚɫɚ ɩɟɪɟɞ 

ɫɜɚɪɤɨɣ, ɱɬɨɛɵ ɧɟ ɞɨɩɭɫɤɚɬɶ ɩɨɜɬɨɪɧɨɝɨ ɪɠɚɜɥɟɧɢɹ ɢ ɡɚɝɪɹɡɧɟɧɢɹ. 

ɍɱɚɫɬɤɢ ɭɫɢɥɟɧɢɹ ɧɚɪɭɠɧɵɯ ɡɚɜɨɞɫɤɢɯ ɲɜɨɜ, ɩɪɢɥɟɝɚɸɳɢɟ ɤ 

ɫɜɚɪɢɜɚɟɦɨɦɭ ɬɨɪɰɭ, ɧɟɨɛɯɨɞɢɦɨ ɭɞɚɥɢɬɶ ɡɚɩɨɞɥɢɰɨ ɫ ɩɨɜɟɪɯɧɨɫɬɶɸ (ɞɨ 

ɜɵɫɨɬɵ 0-0,5 ɦɦ) ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɨɬ ɬɨɪɰɚ ɧɟ ɦɟɧɟɟ 10 ɦɦ. 

ɋ ɰɟɥɶɸ ɜɵɹɜɥɟɧɢɹ ɜɨɡɦɨɠɧɵɯ ɪɚɫɫɥɨɟɧɢɣ, ɜɵɩɨɥɧɢɬɶ ɭɥɶɬɪɚɡɜɭɤɨɜɨɣ 

ɤɨɧɬɪɨɥɶ ɜɫɟɝɨ ɩɟɪɢɦɟɬɪɚ ɬɪɭɛɵ ɧɚ ɲɢɪɢɧɟ ɧɟ ɦɟɧɟɟ 40 ɦɦ ɨɬ ɪɟɡɚɧɨɝɨ ɬɨɪɰɚ.  
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Ɂɚɤɥɸɱɟɧɢɟ  

ȼ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɟ ɪɚɫɫɦɨɬɪɟɧɚ ɝɚɡɢɮɢɤɚɰɢɹ ɠɢɥɨɣ ɡɨɧɵ ɪɚɛɨɱɟɝɨ 

ɩɨɫɟɥɤɚ , ɪɚɫɯɨɞ ɝɚɡɚ 8501,6 ɬɵɫ. ɦ3  ɜ ɝɨɞ.  

Ɋɚɫɱɟɬɵ ɜɟɥɢɫɶ ɧɚ ɨɫɧɨɜɚɧɢɢ ɪɚɫɱɟɬɧɵɯ ɝɨɞɨɜɵɯ ɢ ɱɚɫɨɜɵɯ ɪɚɫɯɨɞɨɜ 

ɝɚɡɚ ɧɚ ɛɵɬɨɜɨɟ ɢ ɤɨɦɦɭɧɚɥɶɧɨ-ɛɵɬɨɜɨɟ ɩɨɬɪɟɛɥɟɧɢɟ.  

ȼ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɛɵɥɢ ɪɚɫɫɱɢɬɚɧɵ ɨɛɴɟɦɵ ɩɨɬɪɟɛɥɟɧɢɹ ɝɚɡɚ; 

ɪɚɡɪɚɛɨɬɚɧɚ ɞɜɭɯ ɫɬɭɩɟɧɱɚɬɚɹ ɫɢɫɬɟɦɚ ɝɚɡɨɫɧɚɛɠɟɧɢɹ, ɤɨɬɨɪɚɹ ɜɤɥɸɱɚɟɬ ɜ 

ɫɟɛɹ ɫɟɬɶ ɫɪɟɞɧɟɝɨ ɞɚɜɥɟɧɢɹ ɢ ɫɟɬɶ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ; ɩɪɨɢɡɜɟɞɟɧ 

ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɫɟɬɟɣ, ɜɫɟ ɤɨɥɶɰɚ ɭɜɹɡɚɧɵ ɫ ɩɨɝɪɟɲɧɨɫɬɶɸ, ɧɟ 

ɩɪɟɜɵɲɚɸɳɢɟ 0,01%;  ɩɨɞɨɛɪɚɧɨ ɨɛɨɪɭɞɨɜɚɧɢɟ ȽɊɉ ɢ ȽɊɍ.  

Ɋɚɫɱɟɬɵ ɜɵɩɨɥɧɟɧɵ ɫ ɫɨɛɥɸɞɟɧɢɟɦ ɧɨɪɦ ɢ ɩɪɚɜɢɥ ɫɨɜɪɟɦɟɧɧɨɝɨ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɭɱɬɟɧɵ ɬɪɟɛɨɜɚɧɢɹ ɷɧɟɪɝɨɫɛɟɪɟɝɚɸɳɢɯ ɦɟɪɨɩɪɢɹɬɢɣ. 

ɉɪɢɧɹɬɢɟ ɢɧɠɟɧɟɪɧɵɯ ɪɟɲɟɧɢɣ ɛɵɥɨ ɨɫɧɨɜɚɧɨ ɧɚ ɜɵɛɨɪɟ 

ɨɩɬɢɦɚɥɶɧɨɝɨ ɜɚɪɢɚɧɬɚ ɨɪɝɚɧɢɡɚɰɢɢ ɫɢɫɬɟɦ ɝɚɡɨɫɧɚɛɠɟɧɢɹ ɫɟɥɚ ɜ ɭɫɥɨɜɢɹɯ 

ɫɭɳɟɫɬɜɭɸɳɢɯ ɬɟɧɞɟɧɰɢɣ ɪɚɡɜɢɬɢɹ ɫɨɜɪɟɦɟɧɧɵɯ ɷɧɟɪɝɨɫɛɟɪɟɝɚɸɳɢɯ 

ɬɟɯɧɨɥɨɝɢɣ.  
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ɞɚɜɥɟɧɢɹ 
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180x10,7

180x10,7

180x10.7

180x10.7

180x10.7

180x10.7 180x10.7 180x10.7

180x10.7

18

26

28

180x10.7

180x10.7

180x10.7

180x10.7

180x10.7

180x10.7

180x10.7

180x10.7
180x10.7

180x10.7

180x10.7180x10.7

180x10.7

180x10.7

180x10.7

180x10.7

90x5.4
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Изм. Кол. уч. Лист № док. Подп. Дата
Разраб. Бошатаев А

Газоснабжения жилой зоны рабочего
поселка с населением 4000 жителей

Стадия Лист Листов
Руков. Оленев И.Б

У 2 6

Схемы распределительных систем низкого
давления М 1:10000 ИСЗИЗН. контр. Оленев И.Б

Зав.каф Матюшенко
Формат A1

Хлебопекарня

С11

С10

С9

С12

С1

С2

С3

С4

С5

С6

С7 С8

ЦК1

К3

К1К4

6

1

2

3
45

7

8

9 10
39

11 38

36

37

35

34

43

4041

42

33

14

12

13

1544

19

20

2425

32

31

27

29
30

23

ГРС

21

1716

22

Схема распределительной сети низкого
давления

63x3,8

40x9

300
75x4,5

7.9

150

50x3

28.0

500

110x6,6

45x8

550

180x10.7

14.0

550

110x6,6

39x4

250

110x6.6

15.2

400

90x5.4

11x7

300

50x3

20.6

550

63x3,8

4.0

250

75x4.5

22x6

300

74x4.5

7.5

350

4.053 4.571

4.0534.067 4.185

4.150
4.108

4.282

3.802

4.229

3.903

4.491

4.153

4.049

18

26

28

180x10,7

228.1

250

180x10,7

217.7

300

180x10,7

160.0

250

180x10,7

134.8

400

90x5,4

8.6

250

90x5,4

2.0

250

90x5,4

-4.9

250

90x5,4

79.2

250

180x10,7

-119.7

550

180x10,7

-215.1

250

180x10,7

-249.3

150

180x10,7

308.3

200

180x10,7

210.7

250

180x10,7

179.4

200

180x10,7

103.3

200

180x10,7

67.0

200

180x10,7

30.7

200

180x10,7

-2.7

150

180x10,7

13.0

250

180x10,7

-7.8

150

180x10,7

-22.0

150

180x10,7

-36.2

150

180x10,7

69.9

300

180x10,7

-105.0

300

180x10,7

-361.1

250

180x10,7

4.4

150

180x10,7

-5.6

200

180x10,7

7.7

100

180x10,7

-7.7

100

180x10,7

-45.8

300
180x10,7

-82.2

300

180x10,7

-122.7

250

180x10,7

-177.8

250

180x10,7

-69.3

600

180x10,7

63.2

600

4.857

4.700

4.6274.543

4.537

4.538

4.538

4.545 4.585

4.720

4.879

4.652

4.541 4.527 4.524

4.524

4.524

4.5224.524

4.521

4.521

4.568

4.643

4.519

4.515

4.512

4.124.514

4.514

4.530

Условные обозначения и изображения

Проектируемый ГРП

Проектируемый ГРС

Газопровод низкого давления

Газопровод среднего давления

Расход, м3/ч

Диаметр

Длинна участка, м

ГРП

ГРС

74x4.7

350

7,5
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Изм. Кол. уч. Лист № док. Подп. Дата
Разраб. Бошатаев А

Газоснабжения жилой зоны рабочего
поселка с населением 4000 жителей

Стадия Лист Листов
Руков. Оленев И.Б

У 4 6

Графики неравномерности
потребления газа ИСЗИЗН. контр. Оленев И.Б

Зав.каф Матюшенко
Формат A1

700

600

500

400

300

100

200

0

График сезонной неравномерности потребления газа тыс. м3/мес.

Общий годовой расход газа тыс.м3/год

Центральная котельная

Котельная администрация

Котельная больницы

КБП население

ОВ население

Хлебопекарня

Условные обозначения и изображения

К3

К2

ГРП №2

1

23

ГРП №1

ГРС

114x5

2499.5

300

60x5

67,8

900

102x5

699.1

2000

60x5

484.2

30

60x5

162.8

1000

4

ЦК1

70x5

1085.6

50

114x5

1413.9

250
114x5

766.9

150

0.24

0.26

0.24

0.07

0.070.26

0.21

0.12

0.11

Схема распределительной сети среднего
давления

678.2

581.4

523.8

379.8

111.7

41.6 42.9 42.9

113.0

392.4

524.4

638.8

4071,0

2766,4

752,5
70,386

597,1

244,3
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Изм. Кол. уч. Лист № док. Подп. Дата
Разраб. Бошатаев А

Газоснабжения жилой зоны рабочего
поселка с населением 4000 жителей

Стадия Лист Листов
Руков. Оленев И.Б

У 5 6

План регуляторного пункта с 2-мя
регуляторами давления: РДУК 2-100 ИСЗИЗН. контр. Оленев И.Б

Зав.каф Матюшенко
Формат A1

5
1
0

4
0
0 3
0
0

300 2

Место установки узла редуцирования газа к прибору отопления
в в вариантеотопления помещения ГРП газовой печью.
Трубопроводы вести по стенам.1

3000

Помещение для установки АГВ или ВНИИСТО-Мч

5
7
0
0

1
1
5
0

6
4
3

7
2
0

5
1
0

Импульсивный
газопровод Dу 50

Импульсивный
газопровод Dу 50

Выход газа

Выход газа

7

2100 200

1
3
0
0

1
0
0
0

1
0
0
0

6
5
0

6
5
0

1
6
5
0

1400

2
0
0

3075

2625

7500

500 500 500 700

4552   (с учетом толщины прокладок и кольца между фланцами)

D
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Dy 50

Dy 50

D
y 

1
5

D
y 

4
0

Dy 50
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4
0

Dy 20

D
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D
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D
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2
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D
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2
5

D
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2
0

D
y 

2
0

D
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2
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D
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2
0

6520  (с учетом толщины прокладок и кольца между фланцами)

3

4

6
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Изм. Кол. уч. Лист № док. Подп. Дата
Разраб. Бошатаев А

Газоснабжения жилой зоны рабочего
поселка с населением 4000 жителей

Стадия Лист Листов
Руков. Оленев И.Б

У 6 6

Разрез А-А и Б-Б регуляторного пунктов с
2-мя регуляторами давления: РДУК 2-100 ИСЗИЗН. контр. Оленев И.Б

Зав.каф Матюшенко
Формат A1

Разрез А-А

Разрез Б-Б

Dy 25

Dy 15

D
y 

8
0 D

y 
1
0
0

D
y 

2
0

D
y 

1
5

2
0
0
0

1
5
0
0

7
0
0

150

200

350 350

200

230

300

180 300 600 300 300 710

200

150

Вы
хо

д 
га

за

Вх
од

 га
за

Сбросной газопровод

Dy 50

Dy 20
Dy 40

Dy 15
Dy 200

200200600600

200

330400350400700300330

200

1075

200

300

11

10
9

3

8

13 3 12

Сбросной газопровод
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