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 Ɍɟɯɧɢɱɟɫɤɢɣ ɩɚɫɩɨɪɬ ɉɪɢɚɧɝɚɪɫɤɨɣ Ƚɗɋ (ɫɨɤɪɚɳɟɧɧɵɣ) 
  

 Ɏɨɪɦɚ 1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ Ƚɗɋ 

  

1 Ɍɢɩ Ƚɗɋ - ɝɪɚɜɢɬɚɰɢɨɧɧɚɹ 

2 Ʉɥɚɫɫ ɩɨɫɬɨɹɧɧɵɯ ɫɨɨɪɭɠɟɧɢɣ: 
 ɨɫɧɨɜɧɵɯ - I 
3 ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ - 527  Ɇȼɬ 

4 ɋɨɫɬɚɜ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ: 
5 ɇɚɩɨɪ ɝɢɞɪɨɬɭɪɛɢɧ, ɦ: 
 ɦɚɤɫɢɦɚɥɶɧɵɣ (ɫɬɚɬɢɱɟɫɤɢɣ) - 72,9 ɦ 

 ɪɚɫɱɟɬɧɵɣ - 62,7 ɦ 

 ɦɢɧɢɦɚɥɶɧɵɣ - 60,0 ɦ 

6 ɋɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ - 1460 ɬɵɫ. ɤȼɬ.ɱ 

7 ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɜɨɞɨɬɨɤɚ 

 ɋɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ ɪɚɫɯɨɞ - 300 ɦ3/ɫ 

 ɋɪɟɞɧɟɝɨɞɨɜɨɣ ɫɬɨɤ ɡɚ ɦɧɨɝɨɥɟɬɧɢɣ ɩɟɪɢɨɞ 9460,8 ɦ3 

 ɋɪɟɞɧɟɦɟɫɹɱɧɵɣ ɥɟɬɧɢɣ ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɡɚ 

 ɦɧɨɝɨɥɟɬɧɢɣ ɩɟɪɢɨɞ 362 ɦ3/ɫ 

 ɋɪɟɞɧɟɦɟɫɹɱɧɵɣ ɡɢɦɧɢɣ ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɡɚ 

 ɦɧɨɝɨɥɟɬɧɢɣ ɩɟɪɢɨɞ 75 ɦ3/ɫ 

 Ɋɚɫɱɟɬɧɵɣ ɩɚɜɨɞɨɱɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 

 0,1 % =2612 ɦ3/ɫ 

 0,01*%=2964 ɦ3/ɫ 

 * ɋ ɭɱɟɬɨɦ ɝɚɪɚɧɬɢɣɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ 

8 ɉɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 

ȼɨɞɨɫɛɪɨɫɧɵɟ ɫɨɨɪɭɠɟɧɢɹ Ɋɚɫɯɨɞ (ɦ3/ɫ) ɩɪɢ ɇɉɍ 

ɩɪɨɟɤɬɧɵɣ ɮɚɤɬɢɱɟɫɤɢɣ 

ȼɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɚ 1963  

Ɍɭɪɛɢɧɵ Ƚɗɋ 933  

ȼɫɟɝɨ   
 

9 Ʉɥɢɦɚɬ ɪɚɣɨɧɚ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ: 
 Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ, °ɋ: 
 ɦɚɤɫɢɦɚɥɶɧɚɹ - 38° 

 ɦɢɧɢɦɚɥɶɧɚɹ  - ɦɢɧɭɫ 40° 

 ɫɪɟɞɧɟɝɨɞɨɜɚɹ - ɦɢɧɭɫ 6° 

10 ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
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 Ɉɬɦɟɬɤɢ ɭɪɨɜɧɹ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ, ɦ: 
 ɧɨɪɦɚɥɶɧɨɝɨ (ɇɉɍ) 279 ɦ 

 ɧɚɢɜɵɫɲɟɝɨ ɩɪɢ ɮɨɪɫɢɪɨɜɤɚɯ (Ɏɉɍ) 280 ɦ 

 ɧɚɢɧɢɡɲɟɝɨ ɩɪɢ ɩɪɟɞɟɥɶɧɨɣ ɫɪɚɛɨɬɤɟ (ɍɆɈ) 269,6 ɦ 

 ɉɥɨɳɚɞɶ ɡɟɪɤɚɥɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɢ ɇɉɍ 380 ɤɦ2 

 Ɉɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɤɦ3: 

 ɩɨɥɧɵɣ ɩɪɢ ɇɉɍ 19,2 ɤɦ3 

 ɩɨɥɟɡɧɵɣ 7,7 ɤɦ3 

 ɏɚɪɚɤɬɟɪ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɛɵɬɨɜɨɝɨ ɫɬɨɤɚ ɪɟɤɢ 

 Ɋɚɫɱɟɬɧɚɹ ɜɵɫɨɬɚ ɜɨɥɧɵ 3,29 ɦ 

11 Ɉɬɦɟɬɤɢ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 
 ɧɚɢɜɵɫɲɟɝɨ 210,2 ɦ ɩɪɢ ܳ = ʹͻ͸Ͷ ɦ3/ɫ 

 ɧɚɢɧɢɡɲɟɝɨ 205,7 ɦ ɩɪɢ ܳ = ͳͲͲ ɦ3/ɫ 

  

 Ɏɨɪɦɚ 2 Ƚɢɞɪɨɬɟɯɧɢɱɟɫɤɢɟ ɫɨɨɪɭɠɟɧɢɹ Ƚɗɋ 

12 Ȼɟɬɨɧɧɚɹ ɜɨɞɨɫɥɢɜɧɚɹ (ɜɨɞɨɫɛɪɨɫɧɚɹ) ɩɥɨɬɢɧɚ 

 Ɍɢɩ ɩɥɨɬɢɧɵ: ɝɪɚɜɢɬɚɰɢɨɧɧɚɹ 

 Ɇɚɬɟɪɢɚɥ ɩɥɨɬɢɧɵ: ɛɟɬɨɧ 

 Ɉɛɴɟɦ ɨɫɧɨɜɧɵɯ ɪɚɛɨɬ, ɦ3: 

 ɜɵɟɦɤɚ ɫɤɚɥɶɧɵɯ ɝɪɭɧɬɨɜ - 12288 ɦ3 

 ɛɟɬɨɧ ɢ ɠɟɥɟɡɨɛɟɬɨɧ - 871899 ɦ3 

 Ƚɪɭɧɬɵ ɨɫɧɨɜɚɧɢɹ - ɝɪɚɧɢɬ 

 Ɇɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ ɧɚ ɩɥɨɬɢɧɭ ɩɪɢ ɇɉɍ - 75 ɦ 

 Ɉɫɧɨɜɧɵɟ ɪɚɡɦɟɪɵ ɩɥɨɬɢɧɵ, ɦ: 
 ɞɥɢɧɚ ɩɨ ɝɪɟɛɧɸ - 500 ɦ 

 ɲɢɪɢɧɚ ɩɨ ɝɪɟɛɧɸ - 22 ɦ 

 ɧɚɢɛɨɥɶɲɚɹ ɜɵɫɨɬɚ - 84,2 ɦ 

 ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ - 286,2 ɦ 

 ɩɪɟɜɵɲɟɧɢɟ ɝɪɟɛɧɹ ɧɚɞ ɇɉɍ - 7,2 ɦ 

 Ɉɫɧɨɜɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɢ ɩɥɨɬɢɧɵ 

 ɤɨɥɢɱɟɫɬɜɨ ɨɬɜɟɪɫɬɢɣ – 5 ɲɬ. 
 ɬɢɩ ɨɬɜɟɪɫɬɢɣ – ɩɪɹɦɨɭɝɨɥɶɧɵɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɪɨɥɟɬ 

 ɪɚɡɦɟɪ ɨɬɜɟɪɫɬɢɣ - 12 ɯ 7 ɦ 

 ɉɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ɩɪɢ ɩɪɨɩɭɫɤɟ ɪɚɫɱɟɬɧɨɝɨ 

 ɪɚɫɯɨɞɚ, ɩɪɢ ɇɉɍ – 392,6 ɦ3/ɫ 

 Ɍɢɩ ɡɚɬɜɨɪɚ - ɩɥɨɫɤɢɣ 

 Ɍɢɩ ɩɨɞɴɟɦɧɨɝɨ ɦɟɯɚɧɢɡɦɚ – ɩɟɪɟɞɜɢɠɧɵɟ ɤɨɡɥɨɜɵɟ ɤɪɚɧɵ 

 ɍɩɪɚɜɥɟɧɢɟ ɡɚɬɜɨɪɨɦ ɧɚ ɬɭɪɛɢɧɧɵɯ ɜɨɞɨɜɨɞɚɯ - ɝɢɞɪɨɩɪɢɜɨɞ 
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 Ʉɨɧɫɬɪɭɤɰɢɹ ɤɪɟɩɥɟɧɢɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ – ɫɰɟɩɥɟɧɢɟ ɫɨ ɫɤɚɥɨɣ 

 Ʉɨɧɫɬɪɭɤɰɢɹ ɝɚɫɢɬɟɥɟɣ ɷɧɟɪɝɢɢ – ɫɜɨɛɨɞɧɵɣ ɨɬɛɪɨɫ ɫɬɪɭɢ 

 Ɉɫɧɨɜɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɢ ɩɥɨɬɢɧɵ 

 

ɉɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɩɥɨɬɢɧɵ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɢ 
ɦɟɫɬɨɩɨɥɨɠɟɧɢɟ 

ɜ ɩɥɨɬɢɧɟ 

Ɍɟɯɧɢɱɟɫɤɚɹ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 

Ⱦɥɢɧɚ ɩɨ ɮɪɨɧɬɭ, 
ɦ 

Ɉɬɦɟɬɤɚ, ɦ 

ɜɟɪɯɚ ɧɢɡɚ 

ɰɟɦɟɧɬɚɰɢɨɧɧɚɹ 

ɡɚɜɟɫɚ ɜ 
ɨɫɧɨɜɚɧɢɢ 

ɨɞɧɨɪɹɞɧɚɹ, 
ɫɬɪɭɣɧɚɹ 

585 202 165,3 

 

  

 

Ⱦɪɟɧɚɠɧɵɟ ɭɫɬɪɨɣɫɬɜɚ 

ɇɚɡɧɚɱɟɧɢɟ 
ɞɪɟɧɚɠɚ 

Ɇɟɫɬɨɩɨɥɨɠɟɧɢɟ ɜ 
ɩɥɨɬɢɧɟ 

Ɍɟɯɧɢɱɟɫɤɚɹ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 

Ɇɟɫɬɨ ɜɵɩɭɫɤɚ 

ɫɛɨɪ ɢ ɨɬɜɨɞ 
ɜɨɞɵ 

ɜ ɨɫɧɨɜɚɧɢɢ ɢ ɜ 
ɬɟɥɟ ɩɥɨɬɢɧɵ 

ɜɟɪɬɢɤɚɥɶɧɵɣ, 
ɫɢɫɬɟɦɚɬɢɱɟɫɤɢɣ 

ɞɪɟɧɚɠɧɚɹ 
ɝɚɥɟɪɟɹ 

 

  

13 ȼɨɞɨɜɵɩɭɫɤ 

 Ɍɢɩ – ɞɨɧɧɨɟ ɨɬɜɟɪɫɬɢɟ 

 Ɉɬɦɟɬɤɚ ɩɨɪɨɝɚ 205,5 ɦ 

 Ʉɨɥɢɱɟɫɬɜɨ ɨɬɜɟɪɫɬɢɣ – 1 ɲɬ. 
 Ɋɚɡɦɟɪɵ ɨɬɜɟɪɫɬɢɹ 4 ɯ 4 ɦ 

 ɉɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɩɪɢ ɍɆɈ 462 ɦ3/ɫ 

 

ɇɚɫɬɨɹɳɢɣ ɩɚɫɩɨɪɬ ɫɨɫɬɚɜɥɟɧ __________________________________________ 
(ɱɢɫɥɨ, ɦɟɫɹɰ, ɝɨɞ) 

ɉɚɫɩɨɪɬ ɫɨɞɟɪɠɢɬ ____________________________________________________ 
(ɫɬɪɚɧɢɰ, ɮɨɪɦ) 

Ɍɟɯɧɢɱɟɫɤɢɣ ɩɚɫɩɨɪɬ ɫɨɫɬɚɜɥɟɧ ________________________________________ 
(ɤɟɦ, ɤɨɝɞɚ, ɤɚɤɨɣ ɨɪɝɚɧɢɡɚɰɢɟɣ) 
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ȼȼȿȾȿɇɂȿ 

 

Ƚɢɞɪɨɷɧɟɪɝɟɬɢɤɚ ɹɜɥɹɟɬɫɹ ɨɞɧɨɣ ɢɡ ɧɚɢɛɨɥɟɟ ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɨɬɪɚɫɥɟɣ 
ɫɨɜɪɟɦɟɧɧɨɣ ɷɧɟɪɝɟɬɢɤɢ. ɇɚɲɚ ɫɬɪɚɧɚ ɨɛɥɚɞɚɟɬ ɨɝɪɨɦɧɵɦ ɝɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɦ 
ɩɨɬɟɧɰɢɚɥɨɦ, ɨɞɧɚɤɨ ɫɬɟɩɟɧɶ ɟɝɨ ɨɫɜɨɟɧɢɹ ɡɧɚɱɢɬɟɥɶɧɨ ɧɢɠɟ, ɱɟɦ ɜ ɞɪɭɝɢɯ 
ɪɚɡɜɢɬɵɯ ɫɬɪɚɧɚɯ, ɩɪɢɱёɦ ɫɭɳɟɫɬɜɭɟɬ ɡɧɚɱɢɬɟɥɶɧɚɹ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ ɟɝɨ 
ɨɫɜɨɟɧɢɹ. ȼ ɬɨ ɜɪɟɦɹ, ɤɚɤ ɞɥɹ ɰɟɧɬɪɚ ɯɚɪɚɤɬɟɪɧɚ ɜɵɫɨɤɚɹ ɫɬɟɩɟɧɶ ɨɫɜɨɟɧɢɹ 
ɝɢɞɪɨɪɟɫɭɪɫɨɜ (50%), ɜ ɬɚɤɢɯ ɪɟɝɢɨɧɚɯ ɤɚɤ ɋɢɛɢɪɶ ɢ Ⱦɚɥɶɧɢɣ ȼɨɫɬɨɤ 
ɝɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɩɨɬɟɧɰɢɚɥ ɪɟɤ ɨɫɜɨɟɧ ɧɚ 20% ɢ ɧɚ 3% ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
ɉɨɷɬɨɦɭ ɷɬɨɦɭ ɜɨɩɪɨɫɭ ɫɥɟɞɭɟɬ ɭɞɟɥɹɬɶ ɩɪɢɫɬɚɥɶɧɨɟ ɜɧɢɦɚɧɢɟ ɢ ɪɚɡɜɢɜɚɬɶ ɷɬɭ 
ɨɬɪɚɫɥɶ ɫɨɜɪɟɦɟɧɧɨɣ ɷɧɟɪɝɟɬɢɤɢ. 

Ɍɢɩ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɬɨɤɚ ɤɚɫɤɚɞɧɵɣ, ɬɚɤ ɤɚɤ, ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ 
ɉɪɢɚɧɝɚɪɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɪɚɫɩɨɥɨɠɟɧ Ȼɨɝɭɱɚɧɫɤɢɣ ɝɢɞɪɨɭɡɟɥ, ɤɬɨɬɨɪɵɟ ɫɜɹɡɚɧɵ 
ɨɛɳɢɦ ɜɨɞɧɵɦ ɪɟɠɢɦɨɦ, ɬɚɤɠɟ ɢɦɟɸɬ ɫɜɹɡɶ ɝɢɞɪɚɜɥɢɱɟɫɤɭɸ, ɜɨɞɨɯɨ-

ɡɹɣɫɬɜɟɧɧɭɸ ɢ ɷɥɟɤɬɪɢɱɟɫɤɭɸ. 
ɉɪɢ ɷɬɨɦ ɪɨɥɶ ɉɪɢɚɧɝɚɪɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɜ ɤɚɫɤɚɞɟ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ 

ɪɟɲɚɟɬ ɡɚɞɚɱɭ ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɬɨɤɚ ɪɟɤɢ, ɱɬɨ ɩɨɜɵɲɚɟɬ ɫɬɟɩɟɧɶ 
ɡɚɪɟɝɭɥɢɪɨɜɚɧɧɨɫɬɢ ɫɬɨɤɚ, ɚ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɨɡɜɨɥɹɟɬ ɭɜɟɥɢɱɢɬɶ ɦɨɳɧɨɫɬɶ ɢ 
ɜɵɪɚɛɨɬɤɭ ɷɧɟɪɝɢɢ Ƚɗɋ ɤɚɫɤɚɞɚ. ɐɟɥɶɸ ɤɚɫɤɚɞɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ 
ɨɛɟɫɩɟɱɟɧɢɟ ɨɩɬɢɦɚɥɶɧɨɝɨ ɪɟɠɢɦɚ ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳ 
ɤɚɫɤɚɞɚ ɩɨ ɡɚɞɚɧɧɨɦɭ ɤɪɢɬɟɪɢɸ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ. 

ɐɟɥɶɸ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɩɪɨɪɚɛɨɬɤɚ ɨɫɧɨɜɧɵɯ ɷɬɚɩɨɜ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɢ ɡɚɤɪɟɩɥɟɧɢɟɦ 
ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɡɧɚɧɢɣ, ɚ ɬɚɤɠɟ ɩɭɬɟɦ ɢɧɠɟɧɟɪɧɨɣ ɦɵɫɥɢ ɢ ɬɜɨɪɱɟɫɤɨɝɨ ɩɨɞɯɨɞɚ 
ɤ ɪɟɲɟɧɢɸ ɤɨɧɤɪɟɬɧɵɯ ɡɚɞɚɱ, ɧɚɣɬɢ ɨɩɬɢɦɚɥɶɧɵɟ ɩɪɨɟɤɬɧɵɟ ɪɟɲɟɧɢɹ. ɉɨɦɢɦɨ 
ɷɬɨɝɨ, ɨɞɧɨɣ ɢɡ ɰɟɥɟɣ ɛɵɥɨ ɭɥɭɱɲɟɧɢɟ ɤɚɱɟɫɬɜɚ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɫɧɨɜɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɩɨɦɨɳɶɸ ɪɚɡɪɚɛɨɬɤɢ ɞɪɭɝɨɣ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɚɩɩɚɪɚɬɭɪɵ.  
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1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ 

 

1.1 Ʉɥɢɦɚɬ ɜ ɪɚɣɨɧɟ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɝɢɞɪɨɭɡɥɚ 

 

ɉɪɢɚɧɝɚɪɫɤɚɹ Ƚɗɋ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɜ ɋɢɛɢɪɢ, ɧɚ ɜɨɫɬɨɤɟ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ 
ɤɪɚɹ. Ʉɥɢɦɚɬ ɜ ɪɚɣɨɧɟ ɫɬɜɨɪɚ ɪɟɡɤɨ-ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ.  

ɋɪɟɞɧɹɹ ɹɧɜɚɪɫɤɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɧɢɠɚɟɬɫɹ ɞɨ -40°ɋ, ɬɟɦɩɟɪɚɬɭɪɚ ɢɸɥɹ 
ɞɨɫɬɢɝɚɟɬ 38°ɋ.  Ƚɨɞɨɜɚɹ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɫɨɫɬɚɜɥɹɟɬ -6°ɋ. 
ɋɪɟɞɧɟɦɟɫɹɱɧɵɟ ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.1. 
 

Ɍɚɛɥɢɰɚ 1.1 – ɋɪɟɞɧɟɦɟɫɹɱɧɵɟ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɪɚɣɨɧɟ ɪɚɫɩɨɥɨɠɟɧɢɹ ɫɬɜɨɪɚ 
Ɇɟɫɹɰ I II III IV V VI VII VIII IX X XI XII 

Ɍɟɦɩɟɪɚɬɭɪɚ, °C -20,4 -17,1 -8,1 2,7 11,1 17,4 22,5 20,1 13,2 3,1 -11 -21,1 

 

Ɂɚ ɝɨɞ ɜɵɩɚɞɚɟɬ 500 – 600 ɦɦ ɨɫɚɞɤɨɜ. 
 

1.2 Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ 

 

Ⱥɧɝɚɪɚ — ɪɟɤɚ ɜ ȼɨɫɬɨɱɧɨɣ ɋɢɛɢɪɢ, ɫɚɦɵɣ ɤɪɭɩɧɵɣ ɩɪɚɜɵɣ ɩɪɢɬɨɤ 
ȿɧɢɫɟɹ, ɟɞɢɧɫɬɜɟɧɧɚɹ ɪɟɤɚ, ɜɵɬɟɤɚɸɳɚɹ ɢɡ ɨɡɟɪɚ Ȼɚɣɤɚɥ. Ⱦɥɢɧɚ — 1779 ɤɦ. 
ɉɥɨɳɚɞɶ ɛɚɫɫɟɣɧɚ — 1 039 000 ɤɦ². Ⱥɧɝɚɪɚ ɧɚɱɢɧɚɟɬɫɹ ɢɡ Ȼɚɣɤɚɥɚ ɩɨɬɨɤɨɦ 
ɲɢɪɢɧɨɣ 1,1 ɤɦ ɢ ɬɟɱёɬ ɫɧɚɱɚɥɚ ɜ ɫɟɜɟɪɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ. Ɂɚɬɟɦ ɪɟɤɚ 
ɩɨɜɨɪɚɱɢɜɚɟɬ ɧɚ ɡɚɩɚɞ ɜ Ʉɪɚɫɧɨɹɪɫɤɢɣ ɤɪɚɣ. ɉɪɨɢɫɯɨɠɞɟɧɢɟ Ⱥɧɝɚɪɵ ɫɜɹɡɚɧɨ ɫ 
ɯɚɪɚɤɬɟɪɨɦ ɦɨɪɮɨɥɨɝɢɢ ɞɨɥɢɧɵ ɪɟɤɢ ɭ ɢɫɬɨɤɚ, ɧɚɩɨɦɢɧɚɸɳɟɦ ɪɚɫɳɟɥɢɧɭ, 
ɭɳɟɥɶɟ, ɩɨ ɤɨɬɨɪɨɦɭ Ⱥɧɝɚɪɚ ɜɵɪɵɜɚɟɬɫɹ ɢɡ Ȼɚɣɤɚɥɚ. 

Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɧɚɛɥɸɞɟɧɢɣ ɩɪɢɜɟɞёɧ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ1. 

ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɦɧɨɝɨɥɟɬɧɟɝɨ ɪɚɫɯɨɞɚ ɡɚ ɜɟɫɶ ɩɟɪɢɨɞ ɧɚɛɥɸɞɟɧɢɣ ɪɚɜɧɨ 
300 ɦ3/ɫ. 

Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɨɣ ɫɜɹɡɢ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 1.2 ɢ ɧɚ ɪɢɫɭɧɤɚɯ 1.1 ɢ 1.2. 

 

Ɍɚɛɥɢɰɚ 1.2 – Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɵɯ ɫɜɹɡɢ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 
Ʉɪɢɜɚɹ ɫɜɹɡɢ ɨɛɴɟɦɨɜ ɢ ɭɪɨɜɧɟɣ 

ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 

Ʉɪɢɜɚɹ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 

ɡɢɦɧɹɹ ɥɟɬɧɹɹ 𝑧ʑʐ, ˏ ܹ, ˍˏଷ 𝑧ʜʐ, ˏ ܳ, ˏଷ/ܿ 𝑧ʜʐ, ˏ ܳ, ˏଷ/ܿ 

204 0 204 0 204 0 

231,7 6 205,7 70 205,7 100 

236 7 206,6 175 206,6 250 

241,1 8 207,5 336 207,5 480 

247,2 9,5 208,5 665 208,5 950 

254,4 11,5 209,2 1071 209,2 1530 

262,8 14 209,6 1428 209,6 2040 

272,4 17 210 1828 210 2612 

283 20,5 210,2 2075 210,2 2964 

294,6 25 ɧ/ɞ ɧ/ɞ ɧ/ɞ ɧ/ɞ 

http://trasa.ru/region/amurskaya.html
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Ɋɢɫɭɧɨɤ 1.1 – Ʉɪɢɜɚɹ ɫɜɹɡɢ ɨɛɴёɦɨɜ ɢ ɭɪɨɜɧɟɣ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 

 

 
Ɋɢɫɭɧɨɤ 1.2 – Ʉɪɢɜɵɟ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 

 

Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɜɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.3. 

 

Ɍɚɛɥɢɰɚ 1.3 – Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɜɨɞɵ ܳ, ɦ3/ɫ I II III IV V VI VII VIII IX X XI XII 

Ɍɪɟɛɨɜɚɧɢɹ ȼɏɄ 100 100 100 100 300 300 300 220 180 150 100 100 

ɉɨɬɪɟɛɥɟɧɢɟ ɢɡ 

ȼɨɞɨɯɪɚɧɢɥɢɳɚ 
- - - - - - - - - - - - 

Ɏɢɥɶɬɪɚɰɢɹ 10 10 10 10 10 10 10 10 10 10 10 10 

ɂɫɩɚɪɟɧɢɟ 0 0 0 0 35 9 1 3 20 19 0 0 

Ʌɶɞɨɨɛɪɚɡɨɜɚɧɢɟ 9 5 4 -4 -32 0 0 0 0 0 9 9 

 

ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɪɨɩɭɫɤɧɵɯ ɫɨɨɪɭɠɟɧɢɹɯ ∆ℎ = Ͳ,͸ ɦ. 
ɇɉɍ ɉɪɢɚɧɝɚɪɫɤɨɣ Ƚɗɋ 279 ɦ.  

0; 204

6; 231,7
7; 236

8; 241,1
9,5; 247,2

11,5; 254,4

14; 262,8

17; 272,4

20,5; 283

25; 294,6

200
205
210
215
220
225
230
235
240
245
250
255
260
265
270
275
280
285
290
295
300

0 2 4 6 8 10 12 14 16 18 20 22 24 26

Zɜɛ, ɦ

W, ɤɦ3

100; 205,7

250; 206,6

480; 207,5

950; 208,5
1530; 209,2

2040; 209,6 2612; 210

2964; 210,2

204

205,7

206,6

207,5

208,5

209,2
209,6

210 210,2

203

204

205

206

207

208

209

210

211

0 200 400 600 800 100012001400160018002000220024002600280030003200

Zɧɛ, ɦ

Qɧɛ, ɦ3/ɫɄɪɢɜɚɹ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɜ ɇȻ, ɥɟɬɧɢɣ ɩɟɪɢɨɞ
Ʉɪɢɜɚɹ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɜ ɇȻ, ɡɢɦɧɢɣ ɩɟɪɢɨɞ
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1.3 ɂɧɠɟɧɟɪɧɨ – ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 

 

ȼ ɨɫɧɨɜɚɧɢɢ ɫɨɨɪɭɠɟɧɢɹ ɡɚɥɟɝɚɟɬ ɝɪɚɧɢɬ. ɒɢɪɢɧɚ ɩɨ ɫɬɜɨɪɭ 500 ɦɟɬɪɨɜ. 
Ⱦɧɨ ɧɚɯɨɞɢɬɫɹ ɧɚ ɨɬɦɟɬɤɟ 204 ɦɟɬɪɨɜ. 

 

1.4 ɋɟɣɫɦɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 

 

ɋɨɝɥɚɫɧɨ ɋɇɢɉɭ [2] ɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɚɪɬɨɣ ɫɟɣɫɦɢɱɟɫɤɨɝɨ 
ɪɚɣɨɧɢɪɨɜɚɧɢɹ ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ (ɈɋɊ-2012) ɪɚɫɱɟɬɧɚɹ 
ɫɟɣɫɦɢɱɟɫɤɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɪɚɣɨɧɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɉɪɢɚɧɝɚɪɫɤɨɣ Ƚɗɋ ɩɪɢ 
ɜɟɪɨɹɬɧɨɫɬɢ ɜɨɡɦɨɠɧɨɝɨ ɩɪɟɜɵɲɟɧɢɹ 1% ɪɚɜɧɚ 5 ɛɚɥɥɚɦ ɲɤɚɥɵ MSK-64. 

 

1.5 Ⱦɚɧɧɵɟ ɩɨ ɷɧɟɪɝɨɫɢɫɬɟɦɟ 

 

Ɉɛɴɟɞɢɧɟɧɧɚɹ ɷɧɟɪɝɟɬɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ ɋɢɛɢɪɢ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɧɚ 
ɬɟɪɪɢɬɨɪɢɢ ɋɢɛɢɪɫɤɨɝɨ Ɏɟɞɟɪɚɥɶɧɨɝɨ ɨɤɪɭɝɚ ɢ 12 ɫɭɛɴɟɤɬɨɜ Ɋɨɫɫɢɣɫɤɨɣ 
Ɏɟɞɟɪɚɰɢɢ. 

ȼ ɟɟ ɫɨɫɬɚɜ ɜɯɨɞɹɬ 10 ɪɟɝɢɨɧɚɥɶɧɵɯ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɫɢɫɬɟɦ: Ⱥɥɬɚɣɫɤɚɹ, 
Ȼɭɪɹɬɫɤɚɹ, ɑɢɬɢɧɫɤɚɹ, ɂɪɤɭɬɫɤɚɹ, Ʉɪɚɫɧɨɹɪɫɤɚɹ, ɇɨɜɨɫɢɛɢɪɫɤɚɹ, Ɉɦɫɤɚɹ, 
Ɍɨɦɫɤɚɹ, ɏɚɤɚɫɫɤɚɹ, Ʉɭɡɛɚɫɫɤɚɹ. ɉɪɢ ɷɬɨɦ Ⱥɥɬɚɣɫɤɚɹ ɷɧɟɪɝɨɫɢɫɬɟɦɚ ɨɛɴɟɞɢɧɹɟɬ 
Ɋɟɫɩɭɛɥɢɤɭ Ⱥɥɬɚɣ ɢ Ⱥɥɬɚɣɫɤɢɣ ɤɪɚɣ, Ʉɪɚɫɧɨɹɪɫɤɚɹ — Ʉɪɚɫɧɨɹɪɫɤɢɣ ɤɪɚɣ ɢ 
Ɋɟɫɩɭɛɥɢɤɭ Ɍɵɜɚ. 

ɗɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɤɨɦɩɥɟɤɫ ɨɛɴɟɞɢɧɟɧɢɹ ɨɛɪɚɡɭɸɬ 105 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɫɭɦɦɚɪɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɶɸ 51 911,19 Ɇȼɬ (ɩɨ 
ɞɚɧɧɵɦ ɧɚ 01.01.2018). ɂɡ ɧɢɯ ɧɚ ɞɨɥɸ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɩɪɢɯɨɞɢɬɫɹ 25 
286,4 Ɇȼɬ (48,7%), ɧɚ ɞɨɥɸ ɬɟɩɥɨɜɵɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ – 26 569,59 Ɇȼɬ (51,2%), 

ɫɨɥɧɟɱɧɵɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ – 55,2 Ɇȼɬ (0,1%). Ɉɫɧɨɜɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɫɟɬɶ Ɉɗɋ 
ɋɢɛɢɪɢ ɫɮɨɪɦɢɪɨɜɚɧɚ ɧɚ ɛɚɡɟ ɥɢɧɢɣ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ ɜ ɝɚɛɚɪɢɬɚɯ ɤɥɚɫɫɚ 
ɧɚɩɪɹɠɟɧɢɹ 110, 220, 500 ɢ 1150 ɤȼ. Ɉɛɳɚɹ ɩɪɨɬɹɠɟɧɧɨɫɬɶ ɥɢɧɢɣ 
ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ ɫɨɫɬɚɜɥɹɟɬ 97 345 ɤɦ (ɩɨ ɞɚɧɧɵɦ ɧɚ 01.01.2018). 

Ƚɨɞɨɜɨɣ ɦɚɤɫɢɦɭɦ ɧɚɝɪɭɡɤɢ: 30057 Ɇȼɬ; 
ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ: 17000 Ɇȼɬ; 
Ƚɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɦɨɳɧɨɫɬɶ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ ɩɨ ɡɢɦɟ: 11000 Ɇȼɬ; 
Ƚɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɦɨɳɧɨɫɬɶ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ ɩɨ ɥɟɬɭ: 8000 Ɇȼɬ; 
Ɋɟɡɟɪɜɵ: ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɫɢɫɬɟɦɵ 2 %, ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ ɫɢɫɬɟɦɵ 7%.  

Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ kN=8,8. 

 

1.6 Ⱥɧɚɥɨɝɢ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɝɢɞɪɨɭɡɥɚ 

 

ȼ ɤɚɱɟɫɬɜɟ ɚɧɚɥɨɝɨɜ ɜ ɯɨɞɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɛɵɥɢ ɜɵɛɪɚɧɵ Ȼɨɝɭɱɚɧɫɤɚɹ 
Ƚɗɋ.  
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2 Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ 

 

2.1 ȼɵɛɨɪ ɪɚɫɱёɬɧɵɯ ɝɢɞɪɨɝɪɚɮɨɜ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 
ɩɪɢ ɡɚɞɚɧɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɬɨɤɚ 

 

Ɉɩɪɟɞɟɥɢɜ ɝɪɚɧɢɰɵ ɫɟɡɨɧɨɜ (ɤ ɩɟɪɢɨɞɭ ɩɨɥɨɜɨɞɶɹ ɨɬɧɨɫɹɬɫɹ V, VI, VII, 

VIII ɦɟɫɹɰɵ; ɤ ɩɟɪɢɨɞɭ ɦɟɠɟɧɢ ɨɬɧɨɫɹɬɫɹ IX, X, XI, XII, I, II, III, IV ɦɟɫɹɰɵ), 
ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɜɫɟɯ ɥɟɬ ɪɹɞɚ ɜɵɱɢɫɥɢɬɶ ɫɪɟɞɧɢɟ ɪɚɫɯɨɞɵ ɡɚ ɝɨɞ, 
ɥɢɦɢɬɢɪɭɸɳɢɣ ɫɟɡɨɧ ɢ ɩɟɪɢɨɞ ɩɨɥɨɜɨɞɶɹ. Ɋɚɧɠɢɪɭɟɦ ɤɚɠɞɭɸ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɜ ɩɨɪɹɞɤɟ ɭɛɵɜɚɧɢɹ. ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɪɟɡɭɥɶɬɚɬɚɦ ɫɬɪɨɹɬɫɹ 
ɷɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɩɨ ɮɨɪɦɭɥɟ: 
 

,                                                                                                         (2.1) 

 

ɝɞɟ m - ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɱɥɟɧɚ ɪɹɞɚ ɪɚɫɯɨɞɨɜ (ɫɪɟɞɧɟɝɨɞɨɜɵɯ, 
ɫɪɟɞɧɟɩɨɥɨɜɨɞɧɵɯ ɢ ɫɪɟɞɧɟɦɟɠɟɧɧɵɯ), ɪɚɧɠɢɪɨɜɚɧɧɨɝɨ ɜ ɭɛɵɜɚɸɳɟɦ ɩɨɪɹɞɤɟ;  
          n = 50 - ɨɛɳɟɟ ɱɢɫɥɨ ɱɥɟɧɨɜ ɪɹɞɚ. 
 

 Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɞɥɹ ɫɪɟɞɧɟɝɨɞɨɜɵɯ, ɫɪɟɞɧɟɩɨɥɨɜɨɞɧɵɯ ɢ 
ɫɪɟɞɧɟɦɟɠɟɧɧɵɯ ɪɚɫɯɨɞɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ, ɬɚɛɥɢɰɵ Ȼ.1 ɢ Ȼ.2.  

Ɋɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɜɵɛɨɪɚ ɦɚɥɨɜɨɞɧɨɝɨ ɢ 
ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɧɢɦɚɸɬɫɹ ɪɚɜɧɵɦɢ 90 ɢ 50% ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

ɉɨɫɬɪɨɢɦ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɫɪɟɞɧɢɯ ɪɚɫɯɨɞɨɜ ɡɚ ɝɨɞ, ɩɨɥɨɜɨɞɶɟ 
ɢ ɦɟɠɟɧɶ. Ʉɪɢɜɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 2.1. 
 

 
Ɋɢɫɭɧɨɤ 2.1 – ɗɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 
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ɉɨ ɤɪɢɜɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɝɨɞɨɜɵɯ ɪɚɫɯɨɞɨɜ ɨɩɪɟɞɟɥɹɟɦ ɛɥɢɠɚɣɲɢɣ ɝɨɞ 
ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 90%: 1923 ɝ. ȼ ɧɚɲɟɦ ɫɥɭɱɚɟ ɞɥɹ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 
ɩɪɢɜɟɞɟɧɢɹ ɧɟ ɬɪɟɛɨɜɚɥɨɫɶ, ɩɨɷɬɨɦɭ ɪɚɫɱёɬɧɵɣ ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ ɨɫɬɚёɬɫɹ ɬɚɤɢɦ 
ɠɟ (ɬɚɛɥɢɰɚ 2.1). Ƚɢɞɪɨɝɪɚɮ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.2 

 

Ɍɚɛɥɢɰɚ 2.1 – Ɋɚɫɱёɬɧɵɣ ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ (1923 ɝ.) 
Ɇɟɫɹɰɵ 

ɉɨɥɨɜɨɞɶɟ Ɇɟɠɟɧɶ 

V VI VII VIII IX X XI XII I II III IV 

Qi90%, ɦ3/ɫ 1510 455 300 310 284 237 83 87 69 62 56 64 

 

Ⱥɧɚɥɨɝɢɱɧɨ ɩɪɟɞɵɞɭɳɟɦɭ, ɩɨ ɤɪɢɜɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɝɨɞɨɜɵɯ ɪɚɫɯɨɞɨɜ 
ɨɩɪɟɞɟɥɹɟɦ ɝɨɞ ɪɚɫɱёɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 50%: 1909 ɝ. ȼɵɱɢɫɥɹɟɦ 
ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ. 

 

ˉˈˏߙ  = ொˏˈˉ9బ%ொˏˈˉ˄˃ˊ = Ͳ,ͻ;                                                                                    (2.2) 

 

ɝɞɟ ܳˏˈˉଽ଴% – ɪɚɫɯɨɞ ɦɟɠɟɧɧɨɝɨ ɩɟɪɢɨɞɚ. 
 

ˎˑ˒ߙ  = ொ˒ˑˎఱబ%ொ˒ˑˎ˄˃ˊ = ͳ,ͳ;                                                                                     (2.3) 

 

ɝɞɟ ܳ˒ˑˎହ଴% – ɪɚɫɯɨɞ ɩɨɥɨɜɨɞɶɹ. 
 

 Ɍɟɩɟɪɶ ɭɦɧɨɠɚɟɦ ɦɟɫɹɰɵ, ɨɬɧɨɫɹɳɢɟɫɹ ɤ  ɩɨɥɨɜɨɞɶɸ ɧɚ ߙ˒ˑˎ, ɚ ɦɟɫɹɰɵ, 
ɨɬɧɨɫɹɳɢɟɫɹ ɤ ɦɟɠɟɧɢ ɧɚ ߙˏˈˉ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ ɛɵɥ ɩɪɢɜɟɞёɧ 
ɤ ɬɢɩɢɱɧɨɦɭ. Ɍɟɩɟɪɶ ɧɟɨɛɯɨɞɢɦɨ, ɱɬɨɛɵ ɪɚɫɯɨɞ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ ɦɚɥɨɜɨɞɧɨɝɨ 
ɝɨɞɚ ɛɵɥ ɦɟɧɶɲɟ ɢɥɢ ɪɚɜɟɧ ɪɚɫɯɨɞɭ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɦɟɫɹɰɚ. 
ȿɫɥɢ ɷɬɨ ɭɫɥɨɜɢɟ ɧɟ ɜɵɩɨɥɧɹɟɬɫɹ, ɬɨ ɩɪɨɢɡɜɨɞɢɦ ɤɨɪɪɟɤɬɢɪɨɜɤɭ: ɩɪɢɧɢɦɚɟɦ ɜ 
ɷɬɨɦ ɦɟɫɹɰɟ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɪɚɫɯɨɞ ɪɚɜɧɵɣ ɪɚɫɯɨɞɭ ɷɬɨɝɨ ɠɟ ɦɟɫɹɰɚ 
ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ, ɚ ɩɨɥɭɱɢɜɲɭɸɫɹ ɪɚɡɧɢɰɭ ɜɵɱɢɬɚɟɦ ɢɡ ɫɨɫɟɞɧɢɯ ɦɟɫɹɰɟɜ 
(ɬɚɛɥɢɰɚ 2.2). Ƚɢɞɪɨɝɪɚɮ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.2. 

 

Ɍɚɛɥɢɰɚ 2.2 – ɋɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ ɫ ɩɪɢɜɟɞɟɧɢɟɦ ɢ ɤɨɪɪɟɤɬɢɪɨɜɤɨɣ 
Ɇɟɫɹɰɵ ɉɨɥɨɜɨɞɶɟ Ɇɟɠɟɧɶ 

- V VI VII VIII IX X XI XII I II III IV 
ɫɪɟɞɧ. 
ɡɧɚɱ. 

Ȼɟɡ ɤɨɪɪɟɤɬɢɪɨɜɤɢ 

Qi50%, 

ɦ3/ɫ 
1495 476 331 270 145 79 90 83 74 64 59 67 269 

ɋɭɦɦɵ 2572 661  

 ɋ ɤɨɪɪɟɤɬɢɪɨɜɤɨɣ 

Qiɤɨɪ50%, 
ɦ3/ɫ 

1346 428 298 243 160 87 99 91 81 70 65 74 253 

Qiɩɪ50%, 
ɦ3/ɫ 

1452 462 321 262 160 87 99 91 81 70 65 74 269 

ɋɭɦɦɵ 2497 727  
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Ɋɢɫɭɧɨɤ 2.2 – Ƚɢɞɪɨɝɪɚɮ 

 

2.2 ɉɨɫɬɪɨɟɧɢɟ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ ɢ ɢɧɬɟɝɪɚɥɶɧɚɹ ɤɪɢɜɚɹ 
ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 

 

ɂɫɩɨɥɶɡɭɹ ɩɥɚɧ ɝɟɧɟɪɚɰɢɢ ɢ ɩɨɬɪɟɛɥɟɧɢɹ, ɫ ɫɚɣɬɚ ɫɢɫɬɟɦɧɨɝɨ ɨɩɟɪɚɬɨɪɚ 
ɟɞɢɧɨɣ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɦɨɠɟɦ ɩɨɥɭɱɢɬɶ ɫɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɞɥɹ 
ɥɟɬɧɟɝɨ ɢ ɡɢɦɧɟɝɨ ɩɟɪɢɨɞɨɜ.  

ɂɫɩɨɥɶɡɭɹ ɫɭɬɨɱɧɵɟ ɦɨɳɧɨɫɬɢ ɦɨɠɟɦ ɩɨɫɬɪɨɢɬɶ ɢɧɬɟɝɪɚɥɶɧɭɸ ɤɪɢɜɭɸ 
ɧɚɝɪɭɡɤɢ ɩɨ ɤɨɨɪɞɢɧɚɬɚɦ ɩɪɟɞɫɬɚɜɥɟɧɧɵɦ ɜ ɩɪɢɥɨɠɟɧɢɢ ȼ, ɬɚɛɥɢɰɵ ȼ.1 ɢ ȼ.2. 

ɂɧɬɟɝɪɚɥɶɧɵɟ ɤɪɢɜɵɟ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɞɥɹ ɡɢɦɧɟɝɨ ɢ ɥɟɬɧɟɝɨ 
ɩɟɪɢɨɞɚ, ɫ ɭɱёɬɨɦ ɜɜɟɞёɧɧɵɯ ɜ ɪɚɛɨɬɭ Ƚɗɋ (ɩɪɢɥɨɠɟɧɢɟ Ƚ, ɪɢɫɭɧɤɢ Ƚ.1 ɢ Ƚ.2). 

 

2.3 ɉɨɫɬɪɨɟɧɢɟ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ 
ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 

 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɧɨɫɢɬ ɫɢɧɭɫɨɢɞɚɥɶɧɵɣ ɯɚɪɚɤɬɟɪ ɢ 
ɞɥɹ ɪɚɛɨɱɟɝɨ ɞɧɹ ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 ௧ܲ௠௔௫ = ܽ + ܾ ∙ ሺ͵Ͳ଴ ∙ ݐ − ͳͷ଴ሻ,                                                                   (2.4) 

 

ɝɞɟ    ݐ − ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɦɟɫɹɰɚ ɜ ɝɨɞɭ; 
 ܽ, ܾ − ɤɨɷɮɮɢɰɢɟɧɬɵ, ɨɩɪɟɞɟɥɹɟɦɵɟ ɩɨ ɮɨɪɦɭɥɚɦ 2.5, 2.6. 
 

 ܽ = ௉́ ˋˏ𝑚𝑎𝑥+௉ˎ ˈ˕𝑚𝑎𝑥ଶ ,                                                                                              (2.5) 

 ܾ = ௉́ ˋˏ𝑚𝑎𝑥−௉ˎ ˈ˕𝑚𝑎𝑥ଶ ,                                                                                              (2.6)   

 

ɝɞɟ     ܲ́ ˋ௠ˏ௔௫ − ɦɚɤɫɢɦɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɡɚ ɡɢɦɭ; 
 ܲˎ ˈ௠̞௔௫ − ɦɚɤɫɢɦɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɡɚ ɥɟɬɨ. 
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Q, ɦ3/ɫ

ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ ɫ 90% ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ
ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ ɫ 50% ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ
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 ɋɪɟɞɧɟɦɟɫɹɱɧɵɟ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɪɚɫɫɱɢɬɵɜɚɟɦ ɚɧɚɥɨɝɢɱɧɨ: 
 

 ௧̝ܲ ˓ = ܽ + ܾ ∙ ሺ͵Ͳ଴ ∙ ݐ − ͳͷ଴ሻ,                                                                     (2.7) 

 

Ɋɚɫɱɟɬ ɝɪɚɮɢɤɨɜ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɩɪɢ ɡɚɞɚɧɧɨɦ ɦɚɤɫɢɦɭɦɟ ɧɚɝɪɭɡɤɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 2.3 

ɢ 2.4. 

 

Ɍɚɛɥɢɰɚ 2.3 – Ɋɚɫɱɟɬɧɚɹ ɬɚɛɥɢɰɚ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɝɪɚɮɢɤɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɝɨɞɨɜɵɯ 
ɧɚɝɪɭɡɨɤ ݐ, ɦɟɫ. cos ሺ͵Ͳ଴ ∙ ݐ − ͳͷ଴ሻ ܽ ܾ ௠ܲ௔௫ , Ɇȼɬ 

1 0,97 

25251 4807 

29 913 

2 0,71 28 663 

3 0,26 26 500 

4 -0,26 24 001 

5 -0,71 21 838 

6 -0,97 20 588 

7 -0,97 20 588 

8 -0,71 21 838 

9 -0,26 24 001 

10 0,26 26 500 

11 0,71 28 663 

12 0,97 29 913 

 

Ɍɚɛɥɢɰɚ 2.4 – Ɋɚɫɱɟɬɧɚɹ ɬɚɛɥɢɰɚ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɝɪɚɮɢɤɚ ɫɪɟɞɧɟɝɨɞɨɜɵɯ 
ɧɚɝɪɭɡɨɤ ݐ, ɦɟɫ. cos ሺ͵Ͳ଴ ∙ ݐ − ͳͷ଴ሻ ܽ ܾ ௠ܲ௔௫ , Ɇȼɬ 

1 0,97 

23578 4187 

27 640 

2 0,71 26 551 

3 0,26 24 667 

4 -0,26 22 489 

5 -0,71 20 605 

 6 -0,97 19 516 

7 -0,97 19 516 

8 -0,71 20 605 

9 -0,26 22 489 

10 0,26 24 667 

11 0,71 26 551 

12 0,97 27 640 

 

 Ƚɪɚɮɢɤ ɫɪɟɞɧɢɯ ɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɦɨɳɧɨɫɬɟɣ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.4.   
 

 
Ɋɢɫɭɧɨɤ 2.4 – Ƚɪɚɮɢɤɢ ɫɪɟɞɧɢɯ ɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɦɨɳɧɨɫɬɟɣ 

750

10 750

20 750

30 750

40 750

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

Ɋ, Ɇȼɬ

t, ɱ
Pmax Pɫɪ
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2.4 Ɋɚɫɱɟɬ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ Ƚɗɋ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫ ɭɱɟɬɨɦ 
ɬɪɟɛɨɜɚɧɢɣ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɫɢɫɬɟɦɵ 

 

 Ƚɥɚɜɧɵɦ ɤɪɢɬɟɪɢɟɦ ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ 
ɹɜɥɹɟɬɫɹ ɦɚɤɫɢɦɭɦ ɜɵɬɟɫɧɟɧɢɹ ɬɟɩɥɨɜɵɯ ɦɨɳɧɨɫɬɟɣ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ. 

Ⱦɥɹ ɜɵɛɪɚɧɧɨɝɨ ɝɨɞɚ ɜɵɱɢɫɥɹɟɦ ɡɧɚɱɟɧɢɟ ɦɨɳɧɨɫɬɢ ɧɚ ɩɨɥɟɡɧɨɦ ɛɵɬɨɜɨɦ 
ɫɬɨɤɟ ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ ɝɨɞɚ ɩɨ ɮɨɪɦɭɥɟ: 

 ʒܰЭʠ ˄ы˕ = ݇𝑁 ∙ ܳ˒ˑˎˈˊ ∙  (2.8)                                                                             ,ܪ

 

ɝɞɟ     ݇𝑁 − ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ, ݇𝑁 = ͺ,ͺ; 

ܪ  − ɩɨɞɜɟɞɟɧɧɵɣ ɧɚɩɨɪ; 
 ܳ˒ˑˎˈˊ − ɩɨɥɟɡɧɵɣ ɛɵɬɨɜɨɣ ɪɚɫɯɨɞ. 
 

 ɉɨɞɜɟɞɟɧɧɵɣ ɧɚɩɨɪ: 
ܪ  = ܼʑʐ − ܼʜʐ − ∆ℎ,                                                                                    (2.9) 

 

ɝɞɟ    ܼʑʐ −ɨɬɦɟɬɤɚ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɨɬɦɟɬɤɟ ɇɉɍ, ɦ; 
 ܼʜʐ − ɭɪɨɜɟɧɶ ɧɢɠɧɟɝɨ ɛɶɟɮɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɫɪɟɞɧɟɦɟɫɹɱɧɵɦ 

ɛɵɬɨɜɵɦ ɪɚɫɯɨɞɚɦ ɜɨɞɵ, ɨɩɪɟɞɟɥɟɧɧɵɦ ɩɨ ɤɪɢɜɨɣ ɫɜɹɡɢ; 
 ∆ℎ − ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ. 
 

 Ɍɚɤɠɟ ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɫɱɢɬɚɬɶ ɦɨɳɧɨɫɬɶ Ƚɗɋ ɫ ɭɱёɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ȼɏɄ: 
 

 ʒܰЭʠ ˄ы˕ = ݇𝑁 ∙ ܳ˅˘ˍ ∙  (2.10)                                                                              ,ܪ

 

ɝɞɟ    ܳ˅˘ˍ − ɪɚɫɯɨɞ ɜɨɞɵ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ɭɱɚɫɬɧɢɤɨɜ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ 
ɤɨɦɩɥɟɤɫɚ, ˏଷ/˔. 

 

 Ɋɚɫɱɟɬɵ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 2.5. 

 

Ɍɚɛɥɢɰɚ 2.5 – Ɋɚɫɱɟɬ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ Ƚɗɋ ɫ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ȼɏɄ 

Ɇɟɫɹɰ 
ܳ˄ы˕, ˏଷ/˔ 

ܳ˒ˑ˕, ˏଷ/˔ 

ܼ˅˄ ˏ  

ܼʜʐ, ˏ  

ɇ, 
ɦ 

ʒܰЭʠ, 
Ɇȼɬ 

1 62 19 279 205,6 73,36 40 

2 55 15 279 205,5 73,53 36 

3 51 14 279 205,1 73,95 33 

4 68 6 279 205,2 73,84 44 

5 1 437 15 279 209,6 69,40 877 

6 443 19 279 208,2 70,77 276 

7 310 11 279 207,2 71,77 196 

8 249 13 279 206,8 72,16 158 

9 130 30 279 206,6 72,40 83 

10 58 29 279 205,7 73,28 37 

11 80 19 279 205,9 73,11 51 

12 72 19 279 205,8 73,22 47 



18 

 

ɋɪɚɜɧɟɧɢɟ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɩɨ ɛɵɬɨɜɨɦɭ ɫɬɨɤɭ ɢ 
ɪɚɛɨɬɵ Ƚɗɋ ɩɨ ȼɏɄ ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɬɚɛɥɢɰɟ 2.6. 

 

Ɍɚɛɥɢɰɚ 2.6 – ɋɪɚɜɧɟɧɢɟ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɩɨ ˄ܰы˕ ɢ ˅ܰ˘ˍ 
ɉɚɪɚɦɟɬɪ 1 2 3 4 5 6 7 8 9 10 11 12 ɫɭɦɦɚ ˓ܰ˃ˊː -24 -28 -32 -21 688 86 6 -32 -57 -58 -13 -18 498 

 

ɂɡ ɬɚɛɥɢɰɵ 2.6 ɜɢɞɢɦ, ɱɬɨ ɫɪɚɛɨɬɤɭ ɧɭɠɧɨ ɧɚɱɢɧɚɬɶ ɫ 8-ɨɝɨ ɦɟɫɹɰɚ. 
Ɍɟɩɟɪɶ ɨɬɨɛɪɚɡɢɦ ɪɚɛɨɬɭ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɧɚ 

ɝɪɚɮɢɤɟ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɫɜɟɞɟɧɢɹ ɨ 
ɫɪɟɞɧɟɦɟɫɹɱɧɨɣ ɜɵɪɚɛɨɬɤɟ ɫɭɳɟɫɬɜɭɸɳɢɯ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɤɨɬɨɪɵɟ ɜɡɹɬɵ 
ɫ ɫɚɣɬɚ ɊɭɫȽɢɞɪɨ. Ⱦɚɥɟɟ, ɞɥɹ ɛɨɥɶɲɟɝɨ ɜɵɬɟɫɧɟɧɢɹ ɬɟɩɥɨɜɵɯ ɦɨɳɧɨɫɬɟɣ 
ɧɟɨɛɯɨɞɢɦɨ ɭɜɟɥɢɱɢɬɶ ɡɢɦɧɸɸ ɷɧɟɪɝɨɨɬɞɚɱɭ ɫɜɟɪɯ ɛɵɬɨɜɨɣ, ɱɬɨ ɦɨɠɟɬ ɛɵɬɶ 
ɞɨɫɬɢɝɧɭɬɨ ɡɚ ɫɱɟɬ ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. ɉɪɢ ɷɬɨɦ ɢɡɛɵɬɤɢ ɩɪɢɬɨɤɚ ɜɨɞɵ ɜɨ 
ɜɪɟɦɹ ɩɨɥɨɜɨɞɶɹ ɚɤɤɭɦɭɥɢɪɭɸɬɫɹ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɝɨ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ. ɇɚɢɛɨɥɶɲɟɟ ɜɵɬɟɫɧɟɧɢɟ ɬɟɩɥɨɜɵɯ ɦɨɳɧɨɫɬɟɣ 
ɞɨɫɬɢɝɧɭɬɨ ɜ ɞɟɤɚɛɪɟ – ɹɧɜɚɪɟ ɦɟɫɹɰɟ, ɡɚ ɫɱɟɬ ɢɡɥɢɲɤɨɜ ɜɨɞɵ, 
ɚɤɤɭɦɭɥɢɪɨɜɚɧɧɵɯ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɜ ɩɟɪɢɨɞ ɫ ɦɚɹ ɩɨ ɫɟɧɬɹɛɪɶ ɦɟɫɹɰ.  

 Ȼɚɥɚɧɫ ɛɟɡ ɭɱёɬɚ ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɹ ɷɧɟɪɝɢɣ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 
ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱦ. 

 

2.5 ȼɨɞɧɨɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ 

 

Ƚɥɚɜɧɚɹ ɡɚɞɚɱɚ ɜɨɞɧɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱёɬɨɜ – ɨɩɪɟɞɟɥɟɧɢɟ 
ɝɚɪɚɧɬɢɪɨɜɚɧɧɵɯ ɦɨɳɧɨɫɬɟɣ ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ, ɦɢɧɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ 
ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ (ɨɬɦɟɬɤɢ ɍɆɈ), ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ ɜɵɪɚɛɨɬɤɢ. Ɍɚɤɠɟ 
ɧɚ ɨɫɧɨɜɟ ɞɚɧɧɨɝɨ ɪɚɫɱёɬɚ ɩɪɨɢɫɯɨɞɢɬ ɨɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ.   

ɉɪɢ ɪɚɫɱёɬɟ ɫɨɛɥɸɞɚɥɢɫɶ ɫɥɟɞɭɸɳɢɟ ɭɫɥɨɜɢɹ:  
-ɨɛɟɫɩɟɱɟɧɢɟ ɦɢɧɢɦɭɦɚ ɯɨɥɨɫɬɵɯ ɫɛɪɨɫɨɜ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ; 

-ɞɢɚɩɚɡɨɧ ɤɨɥɟɛɚɧɢɣ ɧɚɩɨɪɨɜ ɧɚ Ƚɗɋ ɧɟ ɞɨɥɠɟɧ ɩɪɟɜɵɲɚɬɶ      30-40%  
ɩɨɞɜɇ max  (ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɵ ɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ). 

Ɋɚɫɱёɬ ɧɚɱɢɧɚɟɦ ɫ ɦɨɦɟɧɬɚ, ɤɨɝɞɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɧɚɩɨɥɧɟɧɨ, ɬɨ ɟɫɬɶ, ɫ 
ɨɬɦɟɬɤɢ ɇɉɍ=279 ɦ.  

ɋɪɚɛɨɬɤɭ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɨɢɡɜɨɞɢɦ ɞɜɭɦɹ ɫɩɨɫɨɛɚɦɢ:  
1) ɪɚɛɨɬɚ Ƚɗɋ ɫ ɦɨɳɧɨɫɬɹɦɢ, ɪɚɜɧɵɦɢ ɦɨɳɧɨɫɬɹɦ, ɩɪɢɧɹɬɵɦ ɜ 

ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ; 
2) ɪɚɛɨɬɚ Ƚɗɋ ɩɨ ɪɟɠɢɦɭ ɭɪɨɜɧɹ ɜ  ɪɚɫɱɟɬɧɨɦ, ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ.  
Ɂɚ ɤɨɧɟɱɧɵɣ ɜɚɪɢɚɧɬ ɩɪɢɧɢɦɚɟɦ ɬɨɬ, ɫɩɨɫɨɛ ɜ ɤɨɬɨɪɨɦ ɛɨɥɶɲɟ 

ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

ȼɵɪɚɛɨɬɤɚ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ ɩɪɢ ɫɪɚɛɨɬɤɟ ɩɨ ɦɨɳɧɨɫɬɹɦ ɩɨɥɭɱɢɥɚɫɶ 
ɪɚɜɧɨɣ 1,46 ɦɥɧ. Ɇȼɬ·ɱ. 

Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ – ɧɚɩɨɥɧɟɧɢɹ ɡɚ ɦɚɥɨɜɨɞɧɵɣ ɢ ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ 
ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.5. 
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Ɋɢɫɭɧɨɤ 2.5 – Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

 

2.6 Ɉɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ Ƚɗɋ ɢ ɩɥɚɧɢɪɨɜɚɧɢɟ 
ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ 

 

Ⱦɥɹ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɋɢɛɢɪɶ ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɫɨɫɬɚɜɥɹɟɬ 2%, ɚɜɚɪɢɣɧɵɣ 
ɫɨɫɬɚɜɥɹɟɬ 7%. ɋ ɭɱёɬɨɦ ɷɬɨɝɨ ɪɚɫɫɱɢɬɚɟɦ ɭɫɬɚɧɨɜɥɟɧɧɭɸ ɦɨɳɧɨɫɬɶ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɉɪɢɚɧɝɚɪɫɤɨɣ Ƚɗɋ: 

 ˖ܰ˔˕.ʒЭʠ = ˅ܰы˕.˓˃˄.ʒЭʠ + ˓ܰˈˊʒЭʠ = ͷʹ͹ Ɇȼɬ.                                                       (2.11) 

 

ɍɫɬɚɧɨɜɥɟɧɧɭɸ ɦɨɳɧɨɫɬɶ Ɍɗɋ ɩɪɟɞɫɬɚɜɢɦ ɜ ɜɢɞɟ ɫɭɦɦɵ: 
 

ɭܰɫɬ
ɌЭɋ = ɪܰɚɛ

ɌЭɋ + ɚܰɜ.ɪɟɡ.ɌЭɋ + ɧܰɚɝɪ.ɪɟɡ.ɌЭɋ                                                               (2.12) 

 

Ɋɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɬɟ ɦɟɫɹɰɵ, ɤɨɝɞɚ ɨɧɨ ɧɟ 
ɩɨɥɧɨɫɬɶɸ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ, ɬɨ ɟɫɬɶ ɤɨɝɞɚ ɧɚ Ƚɗɋ ɢɦɟɟɬɫɹ 
ɫɜɨɛɨɞɧɚɹ ɦɨɳɧɨɫɬɶ. ȼ Ɋɨɫɫɢɢ ɷɬɨ ɤɨɧɟɰ ɥɟɬɚ ɢ ɨɫɟɧɶ. ɉɪɢ ɷɬɨɦ, ɫɨɝɥɚɫɧɨ 
ɫɬɚɧɞɚɪɬɚɦ ɊɭɫȽɢɞɪɨ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɟɦɨɧɬɚ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ Ƚɗɋ 
ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 30 ɞɧɟɣ, ɚ ɱɚɫɬɨɬɚ ɢɯ ɩɪɨɜɟɞɟɧɢɹ-1 ɪɚɡ ɜ 6 ɥɟɬ.  

Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ: 
ɪɟɦܨ 

ɫɭɳ.ГЭɋ = ଵ∙𝑁ɭɫɬ
ɫɭɳ.ГЭɋ଺ ∙ ͳɦɟɫ = ଵ଻଴଴଴଺ = ʹͺ͸ʹ ʛʑ˕ ∙ ˏˈ˔/ˆˑˇ                    (2.13) 

 

Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ: 
ɪɟɦܨ 

ɩɪ.ГЭɋ = ଵ∙𝑁ɭɫɬ
ɩɪ.ГЭɋ଺ ∙ ͳɦɟɫ = ହଶ଻଺ = ͺͺ ʛʑ˕ ∙ ˏˈ˔/ˆˑˇ                                        (2.14) 

 

Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɞɥɹ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɋɢɛɢɪɶ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɩɪɢɥɨɠɟɧɢɢ ȿ. 
  

269,0
270,0
271,0
272,0
273,0
274,0
275,0
276,0
277,0
278,0
279,0
280,0
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Ɉɬɦɟɬɤɚ, ɦ

Ɇɟɫɹɰɵ
Ɇɚɥɨɜɨɞɧɵɣ ɝɨɞ ɋɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ
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3 Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 

 

3.1 ɉɨɫɬɪɨɟɧɢɟ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 

 

Ɋɟɠɢɦɧɨɟ ɩɨɥɟ – ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɵɯ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ, ɩɪɨɟɤɬɢɪɭɟɦɨɣ 
Ƚɗɋ. ȼɟɪɯɧɟɣ ɝɪɚɧɢɰɟɣ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɹɜɥɹɟɬɫɹ ɧɚɩɨɪɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɪɢ 
ɪɚɛɨɬɟ Ƚɗɋ ɫ ɜɨɞɨɯɪɚɧɢɥɢɳɟɦ, ɧɚɩɨɥɧɟɧɧɵɦ ɞɨ ɨɬɦɟɬɤɢ ɇɉɍ, ɧɢɠɧɟɣ - ɩɪɢ 
ɪɚɛɨɬɟ Ƚɗɋ ɫ ɜɨɞɨɯɪɚɧɢɥɢɳɟɦ, ɫɪɚɛɨɬɚɧɧɵɦ ɞɨ ɨɬɦɟɬɤɢ ɍɆɈ. ɉɨɫɬɪɨɟɧɢɟ ɷɬɢɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɦɭ ɭɪɚɜɧɟɧɢɸ: 
ʒЭʠሺܳʒЭʠሻܪ  = ∇ʑʐ − 𝑧ʜʐሺܳʜʐሻ − ∆ℎ,       (3.1) 

  

ɝɞɟ ∇ʑʐ – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ, ɞɥɹ ɜɟɪɯɧɟɣ ɝɪɚɧɢɰɵ ∇ʑʐ = ∇ʜʞʢ = ʹ͹ͻ ˏ, ɞɥɹ ɥɢɧɢɢ ɪɚɫɱёɬɧɨɝɨ ɧɚɩɨɪɚ ∇ʑʐ = ∇ʑʐ˓ = ʹ͹ʹ,͵ ˏ,  ɞɥɹ 
ɧɢɠɧɟɣ ɝɪɚɧɢɰɵ ∇ʑʐ = ∇ʢʛʝ = ʹ͸ͻ,͸ ˏ; 

 𝑧ʜʐሺܳʜʐሻ – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɇȻ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɯɨɞɚ ɜ ɇȻ; 
 ∆ℎ –ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ. 

 

Ɉɝɪɚɧɢɱɟɧɢɟɦ ɫɥɟɜɚ ɧɚ ɪɟɠɢɦɧɨɦ ɩɨɥɟ ɹɜɥɹɟɬɫɹ ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ 
ɜɨɞɵ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɡɚɞɚɧɧɵɦ ɨɝɪɚɧɢɱɟɧɢɟɦ ɩɨ ɭɫɥɨɜɢɹɦ ɫɚɧɢɬɚɪɧɨɝɨ ɩɨɩɭɫɤɚ: 
 ܳ௠𝑖௡ = ͳͲͲ ˏଷ ˔⁄  .   

  

ɍɪɚɜɧɟɧɢɟ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 
ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɣ ɜɢɞ: 
 ܳʒЭʠ = ˖ܰ˔˕݇𝑁 ∙  ʒЭʠ, (3.2)ܪ

  

ɝɞɟ ˖ܰ˔˕= 527 Ɇɜɬ – ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɉɪɢɚɧɝɚɪɫɤɚɹ Ƚɗɋ; 
 ݇𝑁= 8,8 – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ; 
 .ʒЭʠ – ɧɚɩɨɪ ɧɚ Ƚɗɋ, ɤɨɬɨɪɵɣ ɜɵɛɢɪɚɟɬɫɹ ɩɪɨɢɡɜɨɥɶɧɨܪ 

 

ɍɪɚɜɧɟɧɢɟ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ: 
 ܳʒЭʠ = ܳʒЭʠ௠௔௫ ∙ ˓ܪʒЭʠܪ√ , (3.3) 

  

ɝɞɟ ܳʒЭʠ௠௔௫ – ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ Ƚɗɋ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ  
ɩɟɪɟɫɟɱɟɧɢɹ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫ 
ɥɢɧɢɟɣ ɪɚɫɱёɬɧɨɝɨ ɧɚɩɨɪɚ; 
  ɪɚɫɱёɬɧɵɣ ɩɨ ɦɨɳɧɨɫɬɢ ɧɚɩɨɪ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ – ˓ܪ 
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ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫ ɥɢɧɢɟɣ 
ɪɚɫɱёɬɧɨɝɨ ɧɚɩɨɪɚ. 

 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɢ ɩɨɫɬɪɨɟɧɢɹ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɩɪɢɥɨɠɟɧɢɢ ɀ, ɬɚɛɥɢɰɚ ɀ.1, ɪɢɫɭɧɨɤ ɀ.1. 

 

ɂɡ ɩɨɫɬɪɨɟɧɧɨɝɨ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɨɩɪɟɞɟɥɹɟɦ: 
– ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ ɧɚɩɨɪɧɨɣ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢ ɇɉɍ ɢ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ: 
௠௔௫ܪ  = ͹ʹ,ͻ ˏ.  

 

– ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ ɥɢɧɢɢ 
ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫ ɥɢɧɢɟɣ ɪɚɫɱёɬɧɨɝɨ 
ɧɚɩɨɪɚ: 
 ܳ௠௔௫ = ͻ͵͵ ˏଷ ˔⁄ . 

 

– ɪɚɫɱёɬɧɵɣ ɧɚɩɨɪ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ 
ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫ ɥɢɧɢɟɣ ɪɚɫɱёɬɧɨɝɨ ɧɚɩɨɪɚ: 
˓ܪ  = ͸ʹ,͹ ˏ. 

 

– ɦɢɧɢɦɚɥɶɧɵɣ ɧɚɩɨɪ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ ɧɚɩɨɪɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢ ɍɆɈ ɢ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ 
Ƚɗɋ: 
௠𝑖௡ܪ  = ͸Ͳ ˏ. 
 

3.2 ȼɵɛɨɪ ɫɢɫɬɟɦɵ ɢ ɤɨɥɢɱɟɫɬɜɚ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ  
 

ȼɵɛɨɪ ɫɢɫɬɟɦɵ ɢ ɬɢɩɚ ɬɭɪɛɢɧɵ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɜɟɥɢɱɢɧɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ 
ɧɚɩɨɪɚ, ɬɚɤ ɱɬɨɛɵ ɡɧɚɱɟɧɢɟ ܪ௠௔௫=72,9 ɦ ɛɵɥɨ  ɛɥɢɡɤɨ ɤ ɩɪɟɞɟɥɶɧɨɦɭ ɧɚɩɨɪɭ ܪ˒˓ˈˇ ɜɵɛɪɚɧɧɨɝɨ ɬɢɩɚ, ɧɨ ɧɟ ɩɪɟɜɵɲɚɥɨ ɟɝɨ, ɬ.ɟ. ܪ௠௔௫ ൑  .ˇˈ˓˒ܪ

ɉɨɥɭɱɟɧɧɨɦɭ ɧɚɩɨɪɭ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɞɜɟ ɫɢɫɬɟɦɵ ɪɟɚɤɬɢɜɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ: 
ɪɚɞɢɚɥɶɧɨ-ɨɫɟɜɚɹ. - ɊɈ 75ɚ-ȼ ɢ ɊɈ 75ɛ-ȼ.  

ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɬɭɪɛɢɧ ɊɈ 75ɚ-ȼ ɢ ɊɈ 75ɛ-ȼ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.1.  

 

Ɍɚɛɥɢɰɚ 3.1 – ɉɚɪɚɦɟɬɪɵ ɜɵɛɪɚɧɧɨɝɨ ɬɢɩɚ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ 
ɉɚɪɚɦɟɬɪ Ɍɭɪɛɢɧɚ ɊɈ75ɚ-ȼ Ɍɭɪɛɢɧɚ ɊɈ75ɛ-ȼ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ Hɩɪɟɞ 75 75 

Ⱦɢɚɩɚɡɨɧ ɪɟɝɭɥɢɪɨɜɚɧɢɹ Hmin/Hɦɚɯ 0,60 0,60 

Ɉɩɬɢɦɚɥɶɧɚɹ ɩɪɢɜɟɞɟɧɧɚɹ 
ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ 

n'1o, ɦɢɧ-1 72 70 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 3.1 
ɉɚɪɚɦɟɬɪ Ɍɭɪɛɢɧɚ ɊɈ75ɚ-ȼ Ɍɭɪɛɢɧɚ ɊɈ75ɛ-ȼ 

Ɉɩɬɢɦɚɥɶɧɵɣ ɩɪɢɜɟɞɟɧɧɵɣ 
ɪɚɫɯɨɞ 

Q'1o, ɥ/ɫ 1020 1010 

Ɉɩɬɢɦɚɥɶɧɵɣ ɄɉȾ ɦɨɞɟɥɢ ηɦɨ 0,920 0,918 

Ʉɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ ı ɩɪɢ Q'1max 0,18-0,197 0,12-0,128 

ɉɪɢɜɟɞɟɧɧɵɣ ɞɢɚɦɟɬɪ ɊɄ D'1ɦ, ɦ 0,46 0,46 

ɇɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ Hɦ, ɦ 4 4 

Ɍɟɦɩɟɪɚɬɭɪɚ  tɦ, C 20 7 

 

ɂɡ ɪɹɞɚ ɫɬɚɧɞɚɪɬɧɵɯ ɡɧɚɱɟɧɢɣ ɞɢɚɦɟɬɪɚ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ܦଵ 

ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɜɵɛɢɪɚɟɦ ܦଵ. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɩɨ ɮɨɪɦɭɥɟ: 

𝜂ʡ = ͳ − (ͳ − 𝜂˓ଵ൯ ∙ ൮ሺͳ − ሻߝ + ߝ ∙ ଵܦଵ ʛܦ)√ )ଶ ∙ ˓ܪʛܪ ∙ ଶభబ(ʛߥʜߥ) ),                                          ሺ͵.Ͷሻ 
 

ɝɞɟ 𝜂˓ଵ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɦɨɞɟɥɶɧɨɣ (ɬɚɛɥɢɰɚ 3.2); ߝ – ɤɨɷɮɮɢɰɢɟɧɬ, ɜɵɪɚɠɚɸɳɢɣ ɨɬɧɨɲɟɧɢɟ ɩɨɬɟɪɶ ɬɪɟɧɢɹ ɤɨ ɜɫɟɦ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɩɨɬɟɪɹɦ; ܦଵ ʛ – ɞɢɚɦɟɬɪ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ; ܦଵ – ɞɢɚɦɟɬɪ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ, ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ; ܪʛ – ɧɚɩɨɪ ɧɚ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɟ; ܪ˓ – ɪɚɫɱёɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ; ߥʜ – ɤɢɧɟɦɚɬɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ; ߥʛ – ɤɢɧɟɦɚɬɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ. 

 

Ⱦɥɹ ɜɵɛɪɚɧɧɨɝɨ ɬɢɩɚ ɝɢɞɪɨɬɭɪɛɢɧ ߝ = Ͳ,͹ͷ. 

Ʉɢɧɟɦɚɬɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɜɹɡɤɨɫɬɢ ɡɚɜɢɫɢɬ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɩɪɢ 
ɢɫɩɵɬɚɧɢɹɯ ɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ. Ⱦɥɹ ɦɨɞɟɥɶɧɵɯ 
ɝɢɞɪɨɬɭɪɛɢɧ - ɬɚɛɥɢɰɚ 3.2. 

ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɪɟɤɢ Ⱥɧɝɚɪɚ – ݐʜ = ͳͲ ሺ℃ሻ, ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ߥʜ = ͳ,͵ ∙ ͳͲ଺ ˏమ௖ . 

Ɇɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ ɜ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ: 
 ܰ′˃ = ͻ,ͺͳ ∙ ܳ′ூ˓ ∙ ଵଶܦ ∙ ଵ˓,ହܪ ∙ 𝜂ʡ ∙ 𝜂ˆ˔˓,                                                               ሺ͵.ͷሻ 

 

ɝɞɟ 𝜂ˆ˔˓ – ɫɪɟɞɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɝɟɧɟɪɚɬɨɪɚ, ɩɪɢɧɢɦɚɟɬɫɹ 𝜂ˆ˔˓ = Ͳ,ͻ͹. 

 

ɉɪɢɜɟɞёɧɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɜ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ 
ɩɟɪɟɫɟɱɟɧɢɹ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɥɢɧɢɢ ɩɪɨɯɨɞɹɳɟɣ ɱɟɪɟɡ ɨɩɬɢɦɭɦ ɭɧɢɜɟɪɫɚɥɶɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ. 
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ɑɢɫɥɨ ɚɝɪɟɝɚɬɨɜ: 
 𝑧′˃ = ˖ܰ˔˕ܰ′˃ ,                                                                                                               ሺ͵.͸ሻ 

 

Ɉɱɟɜɢɞɧɨ, ɜ ɨɛɳɟɦ ɫɥɭɱɚɟ ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ 𝑧′˃ ɩɨɥɭɱɢɬɫɹ ɞɪɨɛɧɨɟ, ɱɬɨ 
ɩɨɬɪɟɛɭɟɬ ɨɤɪɭɝɥɟɧɢɹ ɟɝɨ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ ɞɨ ɰɟɥɨɝɨ ɱɢɫɥɚ 𝑧˃ɢ, 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɡɚɬɟɦ ɭɬɨɱɧɟɧɢɹ ɦɨɳɧɨɫɬɢ ɚɝɪɟɝɚɬɚ ˃ܰ, ɩɨ ɮɨɪɦɭɥɟ (3.5)  ɩɨɫɥɟ 
ɨɤɪɭɝɥɟɧɢɹ ɱɢɫɥɚ ɚɝɪɟɝɚɬɨɜ ɞɨ ɰɟɥɨɝɨ ɱɢɫɥɚ. 

 

ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ: 
 ݊ = ݊′ூ˓ ∙ ˓ܪ√ ∙ ଵܦ݉ ,                                                                                             ሺ͵.͹ሻ 

 

ɝɞɟ ݊′ூ˓ – ɩɪɢɜɟɞёɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜ ɪɚɫɱёɬɧɨɣ 
ɬɨɱɤɟ; 

m - ɩɨɩɪɚɜɤɚ ɧɚ ɩɪɢɜɟɞёɧɧɭɸ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ ɦɨɞɟɥɢ ɤ 

ɧɚɬɭɪɟ, ɪɚɜɧɚɹ ɨɬɧɨɲɟɧɢɸ ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ ɤ ɄɉȾ ɦɨɞɟɥɢ ɪɚɫɱɟɬɧɨɣ 
ɬɨɱɤɟ. 

 

ɉɨ ɩɨɥɭɱɟɧɧɨɣ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɧɹɬɶ 
ɛɥɢɠɚɣɲɟɟ ɛɨɥɶɲɟɟ ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɩɨ 
ɢɡɜɟɫɬɧɨɦɭ ɫɬɚɧɞɚɪɬɧɨɦɭ ɪɹɞɭ. 

Ⱦɥɹ ɜɵɛɪɚɧɧɨɝɨ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɞɢɚɦɟɬɪɚ ɬɭɪɛɢɧɵ ܦଵ ɢ ɫɬɚɧɞɚɪɬɧɨɝɨ 
ɡɧɚɱɟɧɢɹ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɧɚɧɟɫɬɢ ɧɚ ɝɥɚɜɧɭɸ 
ɭɧɢɜɟɪɫɚɥɶɧɭɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɥɢɧɢɢ ɩɪɢɜɟɞёɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɢɡɜɟɫɬɧɵɦ ɧɚɩɨɪɚɦ ɬɭɪɛɢɧɵ ܪ௠௔௫ , ௠𝑖௡ܪɢ ˓ܪ , ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ 
ɜɵɱɢɫɥɢɜ ɬɪɢ ɡɧɚɱɟɧɢɹ ɩɪɢɜɟɞɟɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɞɥɹ ɭɤɚɡɚɧɧɵɯ ɧɚɩɨɪɨɜ 
ɩɨ ɮɨɪɦɭɥɟ: 

 ݊′ூ = ݊˔ ∙ ܪ√ଵܦ ∙ m,                                                                                                          ሺ͵.ͺሻ 

 

ɝɞɟ ݊˔ – ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ; ܪ – ɧɚɩɨɪ ɧɚ ɫɬɚɧɰɢɢ, ɫɨɨɬɜɟɬɫɬɜɭɟɬ ܪ௠௔௫,ܪ˓ ɢ ܪ௠𝑖௡. 

 

ɉɪɨɢɡɜɟɞɟɧɢɟ ɩɪɢɜɟɞёɧɧɨɝɨ ɪɚɫɯɨɞɚ ɜ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ ɧɚ ɄɉȾ: 
 ܳ′ூ ∙ 𝜂ʡ = ˃ܰͻ,ͺͳ ∙ ଵଶܦ ∙ ଵ˓,ହܪ ∙ 𝜂ˆ˔˓ ,                                                                        ሺ͵.ͻሻ 
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ɉɪɚɜɚɹ ɱɚɫɬɶ ɭɪɚɜɧɟɧɢɹ ɹɜɥɹɟɬɫɹ ɤɨɧɫɬɚɧɬɨɣ ɩɪɢ ɜɫɟɯ ɢɡɜɟɫɬɧɵɯ ɟɝɨ 
ɩɚɪɚɦɟɬɪɚɯ, ɚ ɥɟɜɚɹ ɱɚɫɬɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɞɛɨɪɨɦ ɬɚɤɨɣ ɬɨɱɤɢ ɧɚ ɥɢɧɢɢ ݊′ூ˓, 

ɱɬɨɛɵ ɩɪɨɢɡɜɟɞɟɧɢɟ ܳ′ூ ∙ 𝜂ʡ ɜ ɷɬɨɣ ɬɨɱɤɟ ɨɛɟɫɩɟɱɢɜɚɥɨ  ɜɵɩɨɥɧɟɧɢɟ ɭɤɚɡɚɧɧɨɝɨ 
ɪɚɜɟɧɫɬɜɚ. 

ȼɟɪɯɧɹɹ ɢ ɧɢɠɧɹɹ ɝɪɚɧɢɰɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɟɫɬɶ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɥɢɧɢɢ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ݊′ூ௠௔௫ ɢ ݊′ூ௠𝑖௡, ɩɨɫɱɢɬɚɧɧɵɦ ɩɨ ɮɨɪɦɭɥɟ (3.8). 

Ʌɟɜɚɹ ɝɪɚɧɢɰɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ – ɥɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ 
ɪɚɫɯɨɞɭ. ɉɪɢɜɟɞёɧɧɵɣ ɪɚɫɯɨɞ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

 ܳ′ூ = ܳ௠𝑖௡ܦଵଶ ∙ ܪ√ ∙ ݉,                                                                                               ሺ͵.ͳͲሻ 

 

ɝɞɟ ܳ௠𝑖௡ – ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɫɬɚɧɰɢɸ. 
 

Ɍɚɤ ɤɚɤ ɧɚɩɨɪ ɧɚ ɫɬɚɧɰɢɢ ɩɨ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɹɜɥɹɟɬɫɹ 
ɜɟɥɢɱɢɧɨɣ ɧɟ ɩɨɫɬɨɹɧɧɨɣ, ɡɧɚɱɢɬ, ɥɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ 
ɧɟ ɛɭɞɟɬ ɜɟɪɬɢɤɚɥɶɧɨɣ. 

Ɋɚɫɫɱɢɬɚɧɧɵɟ ɩɨ ɮɨɪɦɭɥɚɦ (3.5-3.10) ɜɟɥɢɱɢɧɵ ɞɥɹ ɪɚɡɧɵɯ ɞɢɚɦɟɬɪɨɜ 
ɧɚɬɭɪɧɵɯ ɬɭɪɛɢɧ ɫɜɨɞɹɬɫɹ ɜ ɬɚɛɥɢɰɭ 3.2. 

ɉɪɨɢɡɜɟɞɟɧɢɹ ܳ′ூ ∙ 𝜂ʡ, ɜ ɬɚɛɥɢɰɟ 3.2,  ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ˑ . ˈ.∙ ˎ⁄̝  ɞɥɹ ɭɞɨɛɫɬɜɚ 
ɨɩɪɟɞɟɥɟɧɢɹ ɢɯ ɧɚ ɭɧɢɜɟɪɫɚɥɶɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ. 
 

Ɍɚɛɥɢɰɚ 3.2 – Ɋɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ ɬɭɪɛɢɧ 
ɉɚɪɚɦɟɬɪ Ɍɭɪɛɢɧɚ ɊɈ75ɚ-ȼ Ɍɭɪɛɢɧɚ ɊɈ75ɛ-ȼ 

ɇɨɦɢɧɚɥɶɧɵɣ ɞɢɚɦɟɬɪ D1(ɫɬɚɧɞ.),ɦ 6 6,3 7,1 6 6,3 7,1 

Ɋɚɫɱɟɬɧɵɣ ɄɉȾ ɧɚɬɭɪ. ηɪɚɫɱɧ 0,952 0,952 0,953 0,952 0,952 0,953 

Ɇɨɳɧɨɫɬɶ 1 ɚɝɪɟɝɚɬɚ N'
a 163553 180368 229238 163553 180368 229238 

ɑɢɫɥɨ ɚɝɪɟɝɚɬɨɜ Z'
a 3,2 2,9 2,3 3,2 2,9 2,3 

ɑɢɫɥɨ ɚɝɪɟɝɚɬɨɜ 
(ɭɬɨɱɧɟɧɧɨɟ) Za 4 3 3 4 3 3 

Ɇɨɳɧɨɫɬɶ 1 ɚɝɪɟɝɚɬɚ 
(ɭɬɨɱɧɟɧɧɚɹ) Na 131750 175667 175667 131750 175667 175667 

Ɇɚɫɲɬɚɛɧɵɣ 
ɤɨɷɮɮɢɰɢɟɧɬ 

𝛥 1,0371 1,0374 1,0381 1,0371 1,0374 1,0381 

ɑɢɫɥɨ ɨɛɨɪɨɬɨɜ n'c1 106,2 101,1 89,8 106,2 101,1 89,8 

ɋɢɧɯɪɨɧɧɨɟ ɱɢɫɥɨ 
ɨɛɨɪɨɬɨɜ 

nɫ 107,1 107,1 90,9 107,1 107,1 90,9 

ɉɪɢɜɟɞɟɧɧɵɟ ɨɛɨɪɨɬɵ 
max 

n'Imax 81,5 85,5 81,8 81,5 85,5 81,8 

ɉɪɢɜɟɞɟɧɧɵɟ ɨɛɨɪɨɬɵ 
ɪɚɫɱ. n'Iɪɚɫɱ 79,7 83,7 80,0 79,7 83,7 80,0 

ɉɪɢɜɟɞɟɧɧɵɟ ɨɛɨɪɨɬɵ 
min 

n'Imin 73,9 77,6 74,2 73,9 77,6 74,2 

Ɋɚɫɱɟɬɧɚɹ ɬɨɱɤɚ Q'1∙ηɦ 0,783 0,947 0,745 0,775 0,937 0,738 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ Qmax 0,3521 0,3193 0,2513 0,3521 0,3193 0,2513 

Ɇɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ Qmin 0,3194 0,2897 0,2280 0,3194 0,2897 0,2280 

 

ɂɡ ɚɧɚɥɢɡɚ ɬɚɛɥɢɰɵ 3.2 ɢ ɨɛɥɚɫɬɢ ɪɚɛɨɬɵ ɬɭɪɛɢɧɵ ɧɚ Ƚɍɏ (ɩɪɢɥɨɠɟɧɢɟ ɂ, 

ɪɢɫɭɧɨɤ ɂ.1), ɩɨɞɯɨɞɢɬ ɝɢɞɪɨɬɭɪɛɢɧɚ ɊɈ 75ɚ-ȼ ɞɢɚɦɟɬɪɨɦ ܦଵ = ͸,͵ ˏ.  
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3.3 Ɋɚɫɱɟɬ ɨɬɦɟɬɤɢ ɊɄ ȽɌ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɟɟ ɛɟɫɤɚɜɢɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ 

 

Ɉɬɦɟɬɤɚ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
.ʟ.ʙܼߘ  = ܼʜ.ʐ.ሺܳʜʐሻ +  ௦                                                                                     ሺ͵.ͳͳሻܪ

 

ɝɞɟ ܼʜ.ʐ.ሺܳʜ.ʐ.ሻ- ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɇȻ ɩɪɢ ܳʜ.ʐ., ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ 
ɪɚɫɱёɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ܪ௦. 

 

Ƚɥɭɛɢɧɚ ɨɬɫɚɫɵɜɚɧɢɹ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɞɥɹ ɬɪɟɯ ɧɚɢɛɨɥɟɟ ɨɩɚɫɧɵɯ ɫ ɬɨɱɤɢ 
ɡɪɟɧɢɹ ɤɚɜɢɬɚɰɢɢ ɫɥɭɱɚɟɜ: 

- ɪɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɦɨɳɧɨɫɬɢ ɩɪɢ ܪ௠𝑖௡ ɧɚ 
ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ; 
- ɪɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ ɩɪɢ ܪ௣; 

- ɪɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ ɩɪɢ ܪ௠௔௫. 

ȼɵɫɨɬɭ ɨɬɫɚɫɵɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
௦ܪ  = 𝐵 − ʜʐሺܳʜʐሻͻͲͲܼߘ − 𝜎 ∙ ܪ − ͳ,ͷ + ∆ܼ௑.ʞʚ.,                                              ሺ͵.ͳʹሻ 

 

ɝɞɟ 𝐵 = ͳͲ,͵ ɦ ɜɨɞ.ɫɬ. - ɛɚɪɨɦɟɬɪɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ; ܼߘʜʐሺܳʜʐሻ- ɨɬɦɟɬɤɚ ɇȻ ɩɪɢ ɞɚɧɧɨɦ ɪɚɫɯɨɞɟ; 𝜎 - ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɭɧɢɜɟɪɫɚɥɶɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɞɥɹ ɪɚɫɱɟɬɧɵɯ ɭɫɥɨɜɢɣ. ∆ܼ௑ ʞʚ– ɪɚɡɧɨɫɬɶ ɨɬɦɟɬɨɤ ɯɚɪɚɤɬɟɪɧɵɯ ɩɥɨɫɤɨɫɬɟɣ ɦɨɞɟɥɶɧɨɣ ɢ ɧɚɬɭɪɧɨɣ 
ɬɭɪɛɢɧ, ɞɥɹ ɊɈ ɬɭɪɛɢɧ ∆ܼ௑ ʞʚ = 𝐵଴/ʹ. 

 

3.3.1 Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ Hmin ɫ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɦɨɳɧɨɫɬɶɸ 
ɧɚ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ: 

 

Ƚɢɞɪɨɬɭɪɛɢɧɚ ɊɈ75ɚ-ȼ ɫ ܦଵ = ͸,͵ ˏ. 

ɇɚ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ (ɩɪɢɥɨɠɟɧɢɟ ɂ, ɪɢɫɭɧɨɤ ɂ.1) 

ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɧɚɯɨɞɢɬɫɹ ɬɨɱɤɚ ɪɚɛɨɬɵ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɧɨɦɢɧɚɥɶɧɨɣ 
ɦɨɳɧɨɫɬɶɸ ɩɪɢ  ܪ௠𝑖௡ (ɬɨɱɤɚ 1): 

ɉɟɪɟɫɱɢɬɚɟɦ ɪɚɫɯɨɞ ɜ ɷɬɨɣ ɬɨɱɤɟ: 
 ܳ = ܳଵ′ ∙ ଵଶܦ ∙ √∆˓ ∙  ሺ͵.ͳ͵ሻ                                                                                          .ܪ

 

ȼ ɧɚɣɞɟɧɧɨɣ ɬɨɱɤɟ ɨɩɪɟɞɟɥɹɟɬɫɹ 𝜎 = Ͳ,ͳͶͷ. ɉɨ ɤɪɢɜɨɣ ɫɜɹɡɢ ɇȻ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ܼʜʐ(ܳ˃ˆ˓ଵ൯ = ʹͲͺ,͹ͺ ˏ. 

 

Ɉɩɪɟɞɟɥɹɟɦ ɜɵɫɨɬɭ ɨɬɫɚɫɵɜɚɧɢɹ ɩɨ ɮɨɪɦɭɥɟ (3.12): 
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௦ܪ = ͳͲ,͵ − ʹͲͺ,͹ͺͻͲͲ − Ͳ,ͳͶͷ ∙ ͸Ͳ − ͳ,ͷ + Ͳ,͵ͷ ∙ ͸,͵ʹ = Ͳ,ͻ͹ ˏ. 
 

Ɉɬɦɟɬɤɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɊɄ ȽɌ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɟɟ ɛɟɫɤɚɜɢɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 ∇ܼ˓.ˍ. = ܼʜʐሺܳʜʐሻ + .ˍ.˓ܼ∇ ௦,                                                                                      ሺ͵.ͳͶሻܪ = ʹͲͺ,͹ͺ + Ͳ,ͻ͹ = ʹͲͻ,͹ͷ ˏ, 
 

3.3.2 Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ ɩɪɢ Hp 

 

Ƚɢɞɪɨɬɭɪɛɢɧɚ ɊɈ75ɚ-ȼ ɫ ܦଵ = ͸,͵ ˏ. 

ɇɚ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ (ɩɪɢɥɨɠɟɧɢɟ ɂ, ɪɢɫɭɧɨɤ ɂ.1) 

ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɧɚɯɨɞɢɦ ɬɨɱɤɭ ɪɚɛɨɬɵ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɧɨɦɢɧɚɥɶɧɨɣ 
ɦɨɳɧɨɫɬɶɸ ɩɪɢ ܪ௣ (ɬɨɱɤɚ 2): 

ɉɟɪɟɫɱɢɬɚɟɦ ɪɚɫɯɨɞ ɜ ɷɬɨɣ ɬɨɱɤɟ ɩɨ ɮɨɪɦɭɥɟ (3.13): 

ȼ ɧɚɣɞɟɧɧɨɣ ɬɨɱɤɟ ɨɩɪɟɞɟɥɹɟɬɫɹ 𝜎 = Ͳ,ͳͶͷ. ɉɨ ɤɪɢɜɨɣ ɫɜɹɡɢ ɇȻ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ܼʜʐ(ܳ˃ˆ˓ଵ൯ = ʹͲͺ,ͺͳ ˏ. 

Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ ɩɨ ɮɨɪɦɭɥɟ (3.12): 

௦ܪ  = ͳͲ,͵͵ − ʹͲͺ,ͺͳͻͲͲ − Ͳ,ͳͶͷ ∙ ͸ʹ,͹ − ͳ,ͷ + Ͳ,͵ͷ ∙ ͸,͵ʹ = Ͳ,ͷͺ ˏ. ∇ܼ˓.ˍ. = ʹͲͺ,ͺͳ + Ͳ,ͷͺ = ʹͲͻ,͵ͻ ˏ 

 

3.3.3 Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ ɩɪɢ Hmax 

 

Ƚɢɞɪɨɬɭɪɛɢɧɚ ɊɈ75ɚ-ȼ ɫ ܦଵ = ͸,͵ ˏ. 

ɇɚ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ (ɩɪɢɥɨɠɟɧɢɟ ɂ, ɪɢɫɭɧɨɤ ɂ.1) 

ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɧɚɯɨɞɢɦ ɬɨɱɤɭ ɪɚɛɨɬɵ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɧɨɦɢɧɚɥɶɧɨɣ 
ɦɨɳɧɨɫɬɶɸ ɩɪɢ ܪ௣ (ɬɨɱɤɚ 3): 

ɉɟɪɟɫɱɢɬɚɟɦ ɪɚɫɯɨɞ ɜ ɷɬɨɣ ɬɨɱɤɟ ɩɨ ɮɨɪɦɭɥɟ (3.13): 

ȼ ɧɚɣɞɟɧɧɨɣ ɬɨɱɤɟ ɨɩɪɟɞɟɥɹɟɬɫɹ 𝜎 = Ͳ,ͳ. ɉɨ ɤɪɢɜɨɣ ɫɜɹɡɢ ɇȻ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ܼʜʐ(ܳ˃ˆ˓ଵ൯ = ʹͲͺ,͸Ͷ ˏ. 

Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ ɩɨ ɮɨɪɦɭɥɟ (3.12): 

௦ܪ  = ͳͲ,͵͵ − ʹͲͺ,͸ͶͻͲͲ − Ͳ,ͳ ∙ ͹ʹ,ͻ − ͳ,ͷ + Ͳ,͵ͷ ∙ Ͷ,ͷʹ = ʹ,͵ͺ ˏ. ∇ܼ˓.ˍ. = ʹͲͺ,͸Ͷ + ʹ,͵ͺ = ʹͳͳ,Ͳʹ ˏ. 
 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɫɜɨɞɹɬɫɹ ɜ ɬɚɛɥɢɰɭ 3.3. 
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Ɍɚɛɥɢɰɚ 3.3 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɨɬɦɟɬɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ. 
 ˏ ʹ௦ ∇ܼ˓.ˍ. Ͳ,ͻ͹ ˏ ʹͲͻ,͹ͷ ˏ Ͳ,ͷͺ ˏ ʹͲͻ,͵ͻ ˏ ʹ,͵ͺ ˏ ʹͳͳ,Ͳܪ 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɬɦɟɬɤɚ ɡɚɝɥɭɛɥɟɧɢɹ ɊɄ :  
 ∇ܼ˓.ˍ. = ʹͲͻ,͵ͻ ˏ. 

 

3.4 ȼɵɛɨɪ ɬɢɩɚ ɫɟɪɢɣɧɨɝɨ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 

 

Ƚɢɞɪɨɝɟɧɟɪɚɬɨɪ ɩɨɞɛɢɪɚɟɬɫɹ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɫɟɪɢɣɧɵɯ ɬɢɩɨɜ ɩɨ 
ɪɚɫɱɟɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɟɝɨ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ 
ɜɪɚɳɟɧɢɹ. 

ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ: 
 Sːˑˏ = Nୟcosφ ;                                                                                                         ሺ͵.ͳͷሻ 

   

ɝɞɟ cosφ = Ͳ,ͺ − Ͳ,ͻ; 

 ܵːˑˏ = ͳ͹ͺͲ,ͻ = ͳ͸Ͳ,ʹ ʛʑ ∙ ʏ. 
 

ɑɢɫɥɨ ɩɨɥɸɫɨɜ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ: 
݌  = ͸ͲͲͲ݊௖ ;                                                                                                                ሺ͵.ͳ͸ሻ 

݌  = ͸ͲͲͲͳͲ͹,ͳ = ͷ͸. 
 

ɉɨ ɤɚɬɚɥɨɝɭ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ ɇɉɈ «ɗɅɋɂȻ», ɜɵɛɢɪɚɟɦ ɡɨɧɬɢɱɧɵɣ 
ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɩɨ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ɱɢɫɥɭ ɩɚɪ ɩɨɥɸɫɨɜ: ɋȼ-1190/250-

56 [5]. 

 

3.5 ȼɵɛɨɪ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

 

ɉɨ ɧɨɦɨɝɪɚɦɦɟ ɞɥɹ ɬɭɪɛɢɧɵ ɊɈ75ɚ-ȼ-450 ɨɩɪɟɞɟɥɢɦ ɬɢɩ ɦɚɫɥɨɧɚɩɨɪɧɨɣ 
ɭɫɬɚɧɨɜɤɢ: Ɇɇɍ 1,6/1 – 40 – 2,5 – 2 [6]. 

Ɇɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ ɫ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɨɦ ȽȺ 1,6/1-40 

ɜɦɟɫɬɢɦɨɫɬɶɸ 1,6 ɦ3, ɫɨɫɬɨɹɳɢɦ ɢɡ ɨɞɧɨɝɨ ɫɨɫɭɞɚ ɧɚ ɞɚɜɥɟɧɢɟ 4 Ɇɉɚ (40 
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ɤɝɫ/ɫɦ2), ɫ ɦɚɫɥɨɧɚɫɨɫɧɵɦ ɚɝɪɟɝɚɬɨɦ, ɢɦɟɸɳɢɦ ɫɥɢɜɧɨɣ ɛɚɤ ɆȺ2,5-2 

ɜɦɟɫɬɢɦɨɫɬɶɸ 2,5 ɦ3 ɫ ɞɜɭɦɹ ɧɚɫɨɫɚɦɢ [6]. 

ȼɵɛɢɪɚɟɦ ɪɟɝɭɥɹɬɨɪ ɬɢɩɚ ɗȽɊ-150 ɫ ɩɚɧɟɥɶɸ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɗȽɊ ɢ 
ɬɢɩɨɦ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɣ ɤɨɥɨɧɤɢ ɭɩɪɚɜɥɟɧɢɹ ɗȽɊ-150 [6]. 

Ƚɢɞɪɨɝɟɧɟɪɚɬɨɪ ɢɦɟɟɬ ɫɢɫɬɟɦɭ ɤɨɫɜɟɧɧɨɝɨ ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ ɫ 
ɰɢɪɤɭɥɹɰɢɟɣ ɨɯɥɚɠɞɚɸɳɟɝɨ ɜɨɡɞɭɯɚ ɩɨ ɡɚɦɤɧɭɬɨɦɭ ɤɨɧɬɭɪɭ. Ɉɯɥɚɠɞɟɧɢɟ 
ɧɚɝɪɟɬɨɝɨ ɜɨɡɞɭɯɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɨɞɨɜɨɡɞɭɲɧɵɦɢ ɜɨɡɞɭɯɨɨɯɥɚɞɢɬɟɥɹɦɢ.  

Ɍɚɤɠɟ ɩɪɢɧɹɬɚ ɡɚɜɢɫɢɦɚɹ ɫɬɚɬɢɱɟɫɤɚɹ ɬɢɪɢɫɬɨɪɧɚɹ ɫɢɫɬɟɦɚ ɜɨɡɛɭɠɞɟɧɢɹ 
ɩɨ ɫɯɟɦɟ ɫɚɦɨɜɨɡɛɭɠɞɟɧɢɹ. 

 

3.6 Ɉɩɪɟɞɟɥɟɧɢɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɪɚɡɦɟɪɨɜ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɢ           
ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ 

 

ɉɨ ɱɟɪɬɟɠɭ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ (ɩɪɢɥɨɠɟɧɢɟ ɂ, 

ɪɢɫɭɧɨɤ ɂ.2) ɨɩɪɟɞɟɥɹɟɦ ɨɫɧɨɜɧɵɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɪɚɡɦɟɪɵ ɝɢɞɪɨɬɭɪɛɢɧɵ. 
ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ: 
 ℎ = ʹ,ͷͻ͸ ∙ ଵܦ = ʹ,ͷͻ͸ ∙ ͸,͵ = ͳ͸,͵ͷͷ ˏ. (3.17) 

 

Ⱦɢɚɦɟɬɪ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɧɚ ɜɯɨɞɟ: 
˘˅.ˍ.˔ܦ  = ͳ,ʹͺͷ ∙ ଵܦ = ͳ,ʹͺͷ ∙ ͸,͵ = ͺ,Ͳͻ͸ ˏ. (3.18) 

 

ɍɝɨɥ ɨɯɜɚɬɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ: 
 𝜑˔.ˍ = ͵Ͷͷ°.  

 

ɒɢɪɢɧɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ: 
 𝐵˔˒ = ͵,͸͸͹ ∙ ଵܦ = ͵,͸͸͹ ∙ ͸,͵ = ʹ͵,ͳͲʹ ˏ. (3.19) 

 

Ⱦɥɢɧɚ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ: 
ܮ  = Ͷ,͵͸Ͷ ∙ ଵܦ = Ͷ,͵͸Ͷ ∙ ͸,͵ = ʹ͹,Ͷͻ͵ ˏ. (3.20) 

 

ɒɢɪɢɧɚ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ ɧɚ ɜɵɯɨɞɟ: 
 𝐵ଵ = ͵,ͳ͵͵ ∙ ଵܦ = ͵,ͳ͵͵ ∙ ͸,͵ = ͳͻ,͹͵ͺ ˏ. (3.21) 

 

ɇɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɜɚɥɚ: 
˅′ܦ  = ͳͲͷ ∙ ( ˃ܰ݊˔ )଴,ଷହ = ͳͲͷ ∙ (ͳ͹ͺͲͲͲͳͲ͹,ͳ )଴,ଷହ = ͳͶͲͺ ˏˏ.      (3.22) 
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ɝɞɟ ˃ܰ – ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ, ɤȼɬ; ݊˔ – ɫɢɧɯɪɨɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ. 
 

ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɞɢɚɦɟɬɪɚ ɨɤɪɭɝɥɹɸɬ ɞɨ ɫɬɚɧɞɚɪɬɢɡɨɜɚɧɧɨɝɨ 
(ɤɪɚɬɧɨɟ 50 ɦɦ ɩɪɢ ܦ′˅ ɦɟɧɟɟ 1000 ɦɦ ɢ ɤɪɚɬɧɨɟ 100 ɦɦ ɩɪɢ D≥1000 ɦɦ).  
˅′ܦ  = ͳͷͲͲ ˏˏ. 

 

ɉɪɢɧɢɦɚɟɦ ɲɢɪɢɧɭ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ: 
 𝐵ˏˊ = ʹͶ ˏ. 
 

ɒɢɪɢɧɚ ɚɝɪɟɝɚɬɧɨɝɨ ɛɥɨɤɚ ɫ ɨɤɪɭɝɥɟɧɢɟɦ ɞɨ ɰɟɥɨɝɨ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ: 
 𝐵˄ˎ = ሺʹ,͹ ÷ ͵,͹ሻ ∙ ଵܦ = ͵ ∙ ͸,͵ = ͳͺ,ͻ ˏ                                                       ሺ͵.ʹ͵ሻ 

 

ɉɪɢɧɢɦɚɟɦ ɲɢɪɢɧɭ ɚɝɪɟɝɚɬɧɨɝɨ ɛɥɨɤɚ 𝐵˄ˎ = ʹͲ ˏ. 
 

ɒɢɪɢɧɚ ɦɨɧɬɚɠɧɨɣ ɩɥɨɳɚɞɤɢ ɞɥɹ Ƚɗɋ ɫ ɱɢɫɥɨɦ ɚɝɪɟɝɚɬɨɜ 3 
ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɧɢɦɚɬɶ [6]: 

˒ˏܮ  = ሺͳ,ʹͷ ÷ ͳ,ͷሻ ∙ 𝐵˄ˎ = ͳ,ͷ ∙ ʹͲ = ͵Ͳ ˏ.  
 

(3.24) 

ɉɪɢɧɢɦɚɟɦ ɲɢɪɢɧɭ ɦɨɧɬɚɠɧɨɣ ɩɥɨɳɚɞɤɢ ܮˏ˒ = ͵Ͳ ˏ. 
 

Ⱦɥɢɧɚ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ: 
ˊˏܮ  = ݊ ∙ 𝐵˄ˎ + ˒ˏܮ = ͸ ∙ ʹͲ + ͵Ͳ = ͻͲ ˏ. (3.25) 

 

ɉɪɢɧɢɦɚɟɦ ɜɵɫɨɬɭ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ: 
.ˊ.ˏܪ  = ͳͺ ˏ. 
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4. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 

 

4.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɤɥɚɫɫɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ 
 

ɇɚɡɧɚɱɚɟɬɫɹ ɤɥɚɫɫ ɛɭɞɭɳɟɝɨ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ I ɩɨ ɱɢɫɥɭ 

ɩɨɫɬɨɹɧɧɨ ɩɪɨɠɢɜɚɸɳɢɯ ɥɸɞɟɣ ɛɨɥɟɟ 3000 ɱɟɥ., ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɨɫɬɪɚɞɚɬɶ ɨɬ 
ɚɜɚɪɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ, ɢ ɱɢɫɥɭ ɥɸɞɟɣ ɛɨɥɟɟ 20000 ɱɟɥ., ɭɫɥɨɜɢɹ 
ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɤɨɬɨɪɵɯ ɦɨɝɭɬ ɛɵɬɶ ɧɚɪɭɲɟɧɵ ɩɪɢ ɚɜɚɪɢɢ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ. ɇɚ ɪɚɫɫɬɨɹɧɢɢ 17 ɤɦ. ɨɬ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ 
ɝɢɞɪɨɭɡɥɚ ɧɚɯɨɞɹɬɫɹ ɩɨɫɟɥɤɢ ɫ ɱɢɫɥɟɧɧɨɫɬɶɸ ɨɤɨɥɨ 7000 ɱɟɥ., ɚ ɬɚɤ ɠɟ ɧɚ 
ɪɚɫɫɬɨɹɧɢɢ 189 ɤɦ. ɧɚɯɨɞɢɬɫɹ ɝɨɥɨɞ Ʌɟɫɨɫɢɛɢɪɫɤ ɫ ɱɢɫɥɟɧɧɨɫɬɶɸ ɧɚɫɟɥɟɧɢɹ 
ɨɤɨɥɨ 60000 ɱɟɥ. Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ ɞɥɹ ɫɨɨɪɭɠɟɧɢɣ I ɤɥɚɫɫɚ:  
௡ߛ  = ͳ,ʹͷ.  

 

4.1.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɢ ɝɪɟɛɧɹ ɛɵɤɚ 

 

Ɂɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɬɫɹ ɛɨɥɶɲɚɹ ɢɡ ɞɜɭɯ, ɜɵɱɢɫɥɟɧɧɵɯ ɩɨ 
ɮɨɪɦɭɥɚɦ: 

ʒЗʞߘ  = ʜʞʢߘ + ℎ௦, (4.1) ߘʒЗʞ = ʣʞʢߘ + ℎ௦ , (4.2) 

 

ɝɞɟ   hୱ– ɩɪɟɜɵɲɟɧɢɟ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɭɪɨɜɧɟɦ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ: 
 hୱ = h୰୳୬ଵ% + ∆hୱୣ୲ + a ,                                         (4.3) 

 

ɝɞɟ   h୰୳୬ଵ%- ɜɵɫɨɬɚ ɧɚɤɚɬɚ ɜɨɥɧɵ ɪɚɫɱёɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 1%;           ∆hୱୣ୲ - ɜɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ;          a – ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɡɚɩɚɫ, ɩɪɢɧɢɦɚɟɦɵɣ ɧɟ ɦɟɧɟɟ 0,5 ɦ (ɞɥɹ I ɤɥɚɫɫɚ 
ɫɨɨɪɭɠɟɧɢɹ). 
 

ȼɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ∆hୱୣ୲ = k୵ ∙ Vమ∙L୥∙ୢ ∙ cosα ,                                                                                 (4.4) 

 

ɝɞɟ ߙ௪ - ɭɝɨɥ ɦɟɠɞɭ ɩɪɨɞɨɥɶɧɨɣ ɨɫɶɸ ɜɨɞɨёɦɚ ɢ ɧɚɩɪɚɜɥɟɧɢɟɦ ɜɟɬɪɚ, ߙ௪ = Ͳ;        ௪ܸ–ɪɚɫɱɟɬɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ; 
       L – ɪɚɡɝɨɧ ɜɨɥɧ, ɦ; 
 ;௪ - ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɬɚɛɥɢɰɟ (4.1)ܭ       

       ݀ - ɫɪɟɞɧɹɹ ɝɥɭɛɢɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ; 
       ݃ - ɭɫɤɨɪɟɧɢɟ ɫɜɨɛɨɞɧɨɝɨ ɩɚɞɟɧɢɹ. 
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      Ɍɚɛɥɢɰɚ 4.1 - Ɋɚɫɱёɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɟɬɪɚ ௪ܸɦ/ɫ 10 20 30 40 50 ܭ௪ ∙ ͳͲ−଺ 1,2 2,1 3 3,9 4,8 

 

Ɉɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ:  
Ⱦɥɹ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ ௪ܸ = ʹͲ ɦ/ɫ , ܭ௪ = ʹ,ͳ ∙ ͳͲ−଺. 

Ⱦɥɢɧɚ ɪɚɡɝɨɧɚ: ܮ = ͳͻͲͲͲ ˏ. 
Ɉɫɨɛɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ:  
Ⱦɥɹ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ ௪ܸ = ͳͲ ɦ/ɫ,ܭ௪ = ͳ,ʹ ∙ ͳͲ−଺. 

Ⱦɥɢɧɚ ɪɚɡɝɨɧɚ: ܮ = ͳͻͲͲͲ ˏ. 
ɍɫɥɨɜɧɚɹ ɪɚɫɱɟɬɧɚɹ ɝɥɭɛɢɧɚ ɩɪɢ ɇɉɍ: 
 ݀ = ʜʞʢߘ − ʹʓʜʏߘ = ʹ͹ͻ − ʹͲͶʹ = ͵͹,ͷ ˏ. (4.5) 

 

ȼɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɩɪɢ ɇɉɍ ɩɨ ɮɨɪɦɭɥɟ (4.4): 

 ∆ℎ௦௘௧ = ʹ,ͳ ∙ ͳͲ−଺ ∙ ʹͲଶ ∙ ͳͻͲͲͲͻ,ͺͳ ∙ ͵͹,ͷ ∙ Ͳݏ݋ܿ = Ͳ,ͲͶ͵ˏ. 
 

 

ɍɫɥɨɜɧɚɹ ɪɚɫɱɟɬɧɚɹ ɝɥɭɛɢɧɚ ɩɪɢ Ɏɉɍ ɩɨ ɮɨɪɦɭɥɟ (4.5): 

 ݀ = ʣʞʢߘ − ʹʓʜʏߘ = ʹͺͲ − ʹͲͶʹ = ͵ͺ,Ͳ ˏ. 
 

 

ȼɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɩɪɢ Ɏɉɍ ɩɨ ɮɨɪɦɭɥɟ (4.4): 

 ∆ℎ௦௘௧ = ͳ,ʹ ∙ ͳͲ−଺ ∙ ͳͲଶ ∙ ͳͻͲͲͲͻ,ͺͳ ∙ ͵ͺ,Ͳ ∙ Ͳݏ݋ܿ = Ͳ,ͲͲ͸ ˏ, 
 

 

Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜɵɫɨɬɚ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɢ ɨɫɨɛɨɝɨ 
ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɜɨɞɵ. 

ȼɵɱɢɫɥɹɸɬɫɹ ɛɟɡɪɚɡɦɟɪɧɵɟ ɤɨɦɩɥɟɤɫɵ: 
 g ∙ tv ; (4.6) 

 g ∙ Lvଶ , (4.7) 

 

 

ɝɞɟ     t – ɩɟɪɢɨɞ ɪɚɡɜɢɬɢɹ ɜɨɥɧ ɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ, t = 6 ɱ=21600 ɫ. 

 

Ⱦɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɩɨ ɮɨɪɦɭɥɚɦ (4.6) ɢ (4.7): 
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g ∙ Lvଶ = ͻ,ͺͳ ∙ ͳͻͲͲͲʹͲଶ = Ͷ͸͸; g ∙ tV = ͻ,ͺͳ ∙ ʹͳ͸ͲͲʹͲ = ͳͲͷͻͷ. 
 

Ⱦɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɩɨ ɮɨɪɦɭɥɚɦ (4.6) ɢ (4.7): 
 g ∙ LVଶ = ͻ,ͺͳ ∙ ͳͻͲͲͲͳͲଶ = ͳͺ͸Ͷ; g ∙ tV = ͻ,ͺͳ ∙ ʹͳ͸ͲͲͳͲ = ʹͳͳͻͲ. 
 

Ⱦɚɥɟɟ ɩɨ ɝɪɚɮɢɤɭ ɩɨ ɜɟɪɯɧɟɣ ɨɝɢɛɚɸɳɟɣ ɤɪɢɜɨɣ (ɞɥɹ ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɡɨɧɵ 
ɫ ɝɥɭɛɢɧɨɣ d > Ͳ,ͷ ∙ λ̅ୢ) ɢ ɡɧɚɱɟɧɢɹɦ ୥∙୲V   ɢ  ୥∙LVమ  ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɚɪɚɦɟɬɪɵ  ୥∙୦̅Vమ   ɢ  ୥∙T̅V . 

 ɂɫɩɨɥɶɡɭɹ ɦɟɧɶɲɢɟ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ, ɜɵɱɢɫɥɹɟɬɫɹ ɫɪɟɞɧɢɣ ɩɟɪɢɨɞ 
ɜɨɥɧɵ T̅ ɢ ɫɪɟɞɧɹɹ ɜɵɫɨɬɚ ɜɨɥɧɵ h̅. 

Ⱦɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ:   
 g ∙ h̅̅ ̅ɋ୵ଶ = Ͳ,Ͳ͵ͺ;  (4.8) g ∙ T̅̅ ̅ɋ୵ = ʹ,ͷ.  (4.9) 

h̅ = Ͳ,Ͳ͵ͺ ∙ vଶg = Ͳ,Ͳ͵ͺ ∙ ʹͲଶͻ,ͺͳ = ͳ,ͷͷ ˏ,   (4.10) 

T̅ = ʹ,ͷ ∙ vg = ʹ,ͷ ∙ ʹͲͻ,ͺͳ = ͷ,ͳ c. (4.11) 

 

Ⱦɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɩɨ ɮɨɪɦɭɥɚɦ (4.8) - (4.11):  

 g ∙ h̅̅ ̅ɋ୵ଶ = Ͳ,ͳ͵;  g ∙ T̅̅ ̅ɋ୵ = ͵,ͺ.  

h̅ = Ͳ,ͳ͵ ∙ vଶg = Ͳ,ͳ͵ ∙ ͳͲଶͻ,ͺͳ = ͳ,͵ ˏ,    

T̅ = ͵,ͺ ∙ vg = ͵,ͺ ∙ ͳͲͻ,ͺͳ = ͵,ͺ͹ c. 
 

 

ȼɵɱɢɫɥɹɟɬɫɹ ɫɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ: 
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lୢ̅̅ ̅ = gT̅ଶʹπ  
(4.12) 

  

ɋɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɩɨ ɮɨɪɦɭɥɟ (4.12): 

 

lୢ̅̅ ̅ = gT̅ଶʹπ = ͻ,ͺͳ ∙ ͷ,ͳଶʹ ∙ ͵,ͳͶ = ͶͲ,͸͵ ˏ.  

  

ɋɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ ɞɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɩɨ ɮɨɪɦɭɥɟ (4.12): 

 

lୢ̅̅ ̅ = gT̅ଶʹπ = ͻ,ͺͳ ∙ ͵,ͺ͹ଶʹ ∙ ͵,ͳͶ = ʹ͵,Ͷˏ. 
 

 

ɉɪɨɜɟɪɹɟɬɫɹ ɭɫɥɨɜɢɟ: 
 d > Ͳ,ͷ ∙ λୢ;  (4.13) ͵͹,ͷ > ʹͲ,͵ʹ ˋ ͵ͺ > ͳͳ,͹, ɬ.ɟ. ɡɨɧɚ ɝɥɭɛɨɤɨɜɨɞɧɚɹ. 
 

ȼɵɫɨɬɚ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 
 hଵ% = h̅ ∙ k୧ (4.14) 

  

ɝɞɟ  k୧– ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɝɪɚɮɢɤɭ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɡɧɚɱɟɧɢɹ:  
 

Ⱦɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɩɪɢ K୧ = ʹ,ͳʹ ɩɨ ɮɨɪɦɭɥɟ (4.14): 

 hଵ% = ͳ,ͷͷ ∙ ʹ,ͳʹ = ͵,ʹͻ ˏ. 
 

 

Ⱦɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ K୧ = ʹ,ʹ: 

        hଵ% = ͳ,͵ ∙ ʹ,ͳͻ = ʹ,ͺͷ ɦ. 
 

ȼɵɫɨɬɚ ɧɚɤɚɬɚ ɜɨɥɧ ɧɚ ɨɬɤɨɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 1% ɩɨ ɧɚɤɚɬɭ: 
              ℎ௥௨௡ଵ% = ݇௥ ∙ ݇௣ ∙ ݇௦௣ ∙ ݇௥௨௡ ∙ ℎଵ% ;                                                          (4.15) 

 

ȼɵɛɢɪɚɹ ɤɚɦɟɧɧɨɟ ɤɪɟɩɥɟɧɢɟ ɨɬɤɨɫɨɜ ɩɪɢɧɢɦɚɟɦ: ݇௥ = Ͳ,ͻͷ ɢ ݇௣ Ͳ,ͺͷ; ݇௦௣ = ͳ,ʹ . Ʉɨɷɮɮɢɰɢɟɧɬ ݇௥௨௡ = ʹ,ʹ . 

 ℎ௥௨௡ଵ% = Ͳ,ͻͷ ∙ Ͳ,ͺͷ ∙ ͳ,ʹ ∙ ʹ,ʹ ∙ ʹ,ͺͷ = ͸,Ͳͺ ɦ.             hୱ = ͸,Ͳͺ + Ͳ,ͲͶ͵ + ͳ = ͹,ͳʹ ˏ. ∇ʒʒʞ = ∇ʜʞʢ + hୱ = ʹ͹ͻ + ͹,ͳʹ = ʹͺ͸,ͳʹ ˏ.  
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɬɫɹ ∇ʒʒʞ = ʹͺ͸,ʹ ˏ. 
Ɂɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɛɵɤɚ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɬɫɹ 

ɛɨɥɶɲɚɹ ɢɡ ɞɜɭɯ: 
 ∇ʒʐ = ∇ʒʒʞ. (4.16) ∇ʒʐ = ∇ʒʑ + ͳ,͸ ∙ ʜ˔˕, 
 

(4.17) 

ɝɞɟ     ∇ʒʑ – ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ; ʜ˔˕ – ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ, ɡɧɚɱɟɧɢɹ ɤɨɬɨɪɨɝɨ ɛɭɞɟɬ ɪɚɫɫɱɢɬɚɧɨ ɜ 
ɫɥɟɞɭɸɳɢɯ ɩɭɧɤɬɚɯ. 

 

4.2 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ 

 

4.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ 

 

Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱёɬ ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɰɟɥɶɸ ɨɩɪɟɞɟɥɟɧɢɹ ɲɢɪɢɧɵ 
ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɢ ɪɚɡɦɟɪɚ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ, ɮɨɪɦɵ ɜɨɞɨɫɥɢɜɧɨɣ 
ɝɪɚɧɢ, ɬɢɩɚ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɇȻ, ɪɚɡɦɟɪɨɜ ɢ ɬɢɩɚ ɝɚɫɢɬɟɥɟɣ ɷɧɟɪɝɢɢ ɩɨɬɨɤɚ 
ɜ ɇȻ. 

Ⱦɥɹ ɩɥɨɬɢɧ I ɤɥɚɫɫɚ ɤɚɩɢɬɚɥɶɧɨɫɬɢ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ 
ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ 0,1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ, ɞɥɹ ɩɨɜɟɪɨɱɧɨɝɨ – 0,01% 

ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ (ɬɚɛɥɢɰɚ 4.2). 

 

Ɍɚɛɥɢɰɚ 4.2 – Ɇɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɱɟɬɧɵɟ ɪɚɫɯɨɞɵ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɢ ɩɨɜɟɪɨɱɧɨɝɨ 
ɪɚɫɱɟɬɧɵɯ ɫɥɭɱɚɟɜ 

ɉɚɪɚɦɟɬɪɵ 
Ⱦɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ 

ɫɥɭɱɚɹ: Ⱦɥɹ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ: 

Ɋɚɫɯɨɞ Q0, 1%=2612 ɦ3/ɫ Q0,01%=2964 ɦ3/ɫ 

ɍȼȻ ɇɉɍ = 279,0 ɦ Ɏɉɍ = 280,0 ɦ 

 

ȼɵɛɨɪ ɬɢɩɚ, ɱɢɫɥɚ ɢ ɪɚɡɦɟɪɨɜ ɨɬɜɟɪɫɬɢɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 
ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɨɞɢɬɶ, ɢɫɯɨɞɹ ɢɡ ɬɪɟɛɨɜɚɧɢɣ ɩɪɨɩɭɫɤɚ ɦɚɤɫɢɦɚɥɶɧɨɝɨ 
ɪɚɫɱёɬɧɨɝɨ ɪɚɫɯɨɞɚ ɜɨɞɵ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱёɬɧɨɝɨ ɫɥɭɱɚɹ. 

Ɋɚɫɱёɬɧɵɣ ɪɚɫɯɨɞ, ɫɛɪɚɫɵɜɚɟɦɵɣ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ ɩɪɢ ɇɉɍ: 
 ܳ˓ = ܳ଴,ଵ% − ሺ݊ − ͳሻ ∙ Qˆ˃ = ʹ͸ͳʹ − ሺ͵ − ͳሻ ∙ ͵ʹͶ,͵͵ == ͳͻ͸͵ ˏଷ ˔⁄ .  

 (4.18) 

  

ɝɞɟ ܳ଴,ଵ% − ɦɚɤɫɢɦɚɥɶɧɵɣ ɨɫɧɨɜɧɨɣ ɪɚɫɯɨɞ, ɫ ɭɱёɬɨɦ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɩɚɜɨɞɤɚ, 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,1%. 
 

ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ: 
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𝐵 = ˅ݍ˓ܳ = ͳͻ͸͵͵͹,ͷ = ͷʹ,͵ͷ ˏ ≈ ͸Ͳ ˏ, (4.19) 

 

ɝɞɟ  ݍ˅ − ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
˅ݍ  = ͳ,ʹͷ ∙ ˓ݍ = ͳ,ʹͷ ∙ ͵Ͳ = ͵͹,ͷ ˏଶ ˔⁄ , (4.20) 

 

ɝɞɟ   ݍ˓ − ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ: 
˓ݍ  = [ℎݒ] ∙ ℎʜʐ = ͸,Ͳ ∙ ͷ,Ͳ = ͵Ͳ,Ͳ ˏଶ ˔⁄ , (4.21) 

 

ɝɞɟ ℎʜʐ = ʢʜʐߘ − ˃ːˇߘ = ʹͳͲ,Ͳ − ʹͲͶ,Ͳ = ͸,Ͳ ˏ − ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɧɢɠɧɟɦ 
ɛɶɟɮɟ,             ߘʢʜʐ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɤɪɢɜɨɣ ɫɜɹɡɢ Q = f(H) ɩɪɢ ܳ଴,ଵ%; [ݒℎ] = ͷ,Ͳ ˏ ˔⁄ − ɧɟɪɚɡɦɵɜɚɸɳɚɹ ɫɤɨɪɨɫɬɶ ɞɥɹ ɨɫɧɨɜɚɧɢɹ, ɫɥɨɠɟɧɧɨɝɨ ɢɡ 
ɫɤɚɥɶɧɵɯ ɩɨɪɨɞ. 

 

ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ 𝐵 ɨɤɪɭɝɥɹɟɬɫɹ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ ɞɨ 60 ɦ. 
ɋ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ B = b ∙ ݊, ɝɞɟ b – ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ ɜ ɫɜɟɬɭ ɢɡ ɫɬɚɧɞɚɪɬɧɨɝɨ ɪɹɞɚ, 
n–ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɨɫɥɢɜɧɵɯ ɩɪɨɥɟɬɨɜ. ɉɪɢ b=12ɦ, n = 𝐵ୠ = ଺଴ଵଶ = ͷ. 

 

4.2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ 

 

ɂɫɩɨɥɶɡɭɹ ɮɨɪɦɭɥɭ ɪɚɫɯɨɞɚ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɥɧɵɣ ɧɚɩɨɪ 
ɧɚ ɜɨɞɨɫɥɢɜɟ ɜ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɬ.ɟ. ɛɟɡ ɭɱёɬɚ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɢ 
ɩɨɞɬɨɩɥɟɧɢɹ ɜɨɞɨɫɥɢɜɚ: ܪ଴ଵ = ሺ ܳ˓݉ ∙ 𝐵 ∙ √ʹ ∙ ݃ሻଶଷ = ቆ ͳͻ͸͵Ͳ,Ͷͻ ∙ ͸Ͳ ∙ √ʹ ∙ ͻ,ͺͳቇଶଷ = ͸,ͳ ˏ , (4.22) 

 

ɝɞɟ ݉ - ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɜɨɞɨɫɥɢɜɚ ɛɟɡɜɚɤɭɭɦɧɨɝɨ ɩɪɨɮɢɥɹ, ɩɪɢ ɨɱɟɪɬɚɧɢɢ 
ɜɨɞɨɫɥɢɜɧɨɣ ɫɬɟɧɤɢ Ʉɪɢɝɟɪɚ- Ɉɮɢɰɟɪɨɜɚ ɬɢɩɚ Ⱥ, m = 0,49 (ɪɢɫɭɧɨɤ 4.1); 

 
Ɋɢɫɭɧɨɤ 4.1 - Ɉɱɟɪɬɚɧɢɟ ɜɨɞɨɫɥɢɜɧɨɣ ɫɬɟɧɤɢ Ʉɪɢɝɟɪɚ-Ɉɮɢɰɟɪɨɜɚ 

 

ȼɨ ɜɬɨɪɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɫ ɭɱёɬɨɦ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ, 
ɩɨɥɧɵɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
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଴ଶܪ = ቆ ܳ˓݉ ∙ 𝜎˔ˉ ∙ 𝜎˒ ∙ 𝐵 ∙ √ʹ ∙ ݃ቇଶଷ == ሺ ͳͻ͸͵Ͳ,Ͷͻ ∙ Ͳ,ͻͷ ∙ ͸Ͳ ∙ √ʹ ∙ ͻ,ͺͳሻଶ/ଷ =  ͸,͵ͳ ˏ ,  (4.23) 

ɝɞɟ  𝜎˔ˉ −ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ; 𝜎௡ −ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɬɨɩɥɟɧɢɹ; 𝜎˒ = ͳ. 

 

Ʉɨɷɮɮɢɰɢɟɧɬ ɫɠɚɬɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ Ɏɪɟɧɫɢɫɚ – Ʉɪɢɝɟɪɚ: 
 𝜎˔ˉ = ͳ − Ͳ,ʹ ∙ ߦ + ሺ݊ − ͳሻ ∙ ଴݊ߦ  ∙ ଴ଵܾܪ == ͳ − Ͳ,ʹ ∙ Ͳ,͹ + ሺͷ − ͳሻ ∙ Ͳ,Ͷͷͷ ∙ ͸,ͳͳʹ = Ͳ,ͻͷ, (4.24) 

 

ɝɞɟ  ξ − ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɦɵ ɛɨɤɨɜɵɯ ɭɫɬɨɟɜ, ɩɪɢɧɢɦɚɟɬɫɹ 0,7;            Ɍ଴− ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɪɚɫɩɨɥɨɠɟɧɢɹ ɛɵɤɚ ɜ ɩɥɚɧɟ ɢ ɨɬ ɮɨɪɦɵ 
ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɛɵɤɚ; ɞɥɹ ɩɨɥɭɤɪɭɝɥɨɝɨ ɨɱɟɪɬɚɧɢɹ Ɍ0=0,45. 

 

Ƚɟɨɦɟɬɪɢɱɟɫɤɢɣ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ (ɛɟɡ ɭɱɟɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ 
ɩɨɬɨɤɚ ɤ ɜɨɞɨɫɥɢɜɭ ଴ܸሻ: 
ܪ  = ଴ଶܪ − ߙ ∙ ଴ܸଶʹ݃ = ͸,͵ͳ − ͳ,ͳ ∙ Ͳ,͵Ͷଶʹ ∙ ͻ,ͺͳ = ͸,͵ ˏ, (4.25) 

଴ܸ = ܳ˓ሺ∇ʜʞʢ − ∇ˇː˃ሻ ∙ [𝐵 + ሺ݊ − ͳሻߜʐ] == ͳͻ͸͵ሺʹ͹ͻ − ʹͲͶሻ ∙ ሺ͸Ͳ + Ͷ ∙ Ͷሻ = Ͳ,͵Ͷ 

(4.26) 

 

ɝɞɟ  α − ˍˑэ˗˗ˋ˙ˋˈː˕ ʙˑ˓ˋˑˎˋ˔˃, ɜ ɪɚɫɱɟɬɚɯ ɩɪɢɧɢɦɚɟɦ  α = ͳ,ͳ,            ߜʐ −ɬɨɥɳɢɧɚ ɪɚɡɪɟɡɧɨɝɨ ɛɵɤɚ. 
ʐߜ  = ሺͲ,ʹ ÷ Ͳ,ʹͷሻ ∙ ܾ+(0,5÷1) = Ͳ,ʹͷ ∙ ͳʹ + ͳ,Ͳ = Ͷ ˏ.,                         (4.27) 

 

Ɉɩɪɟɞɟɥɢɦ ɛɥɢɠɚɣɲɟɟ ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ ɧɚɩɨɪɚ: ܪ˔˕ = ͹ ˏ. 
 

Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ: 
 ∇ʒʑ = ∇ʜʞʢ − ˕˔ܪ = ʹ͹ͻ − ͹ = ʹ͹ʹ,Ͳ ˏ (4.28) 
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4.2.3 ɉɪɨɜɟɪɤɚ ɧɚ ɩɪɨɩɭɫɤ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ ɩɪɢ ɩɨɜɟɪɨɱɧɨɦ 
ɪɚɫɱɟɬɧɨɦ ɫɥɭɱɚɟ 

 

ɉɪɨɜɟɪɢɦ ɞɨɫɬɚɬɨɱɧɨɫɬɶ ɜɨɞɨɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɜɨɞɨɫɥɢɜɧɨɣ 
ɩɥɨɬɢɧɵ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɪɚɫɯɨɞ, ɫɛɪɚɫɵɜɚɟɦɵɣ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ ɩɪɢ 
ɩɨɜɟɪɨɱɧɨɦ ɪɚɫɱɟɬɧɨɦ ɫɥɭɱɚɟ. ɉɪɨɩɭɫɤ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɪɚɫɯɨɞɚ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,01% (ɞɥɹ ɫɨɨɪɭɠɟɧɢɣ I ɤɥɚɫɫɚ) ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɢ Ɏɉɍ 
ɜɫɟɦɢ ɜɨɞɨɩɪɨɩɭɫɤɧɵɦɢ ɫɨɨɪɭɠɟɧɢɹɦɢ: 

 ܳ˓.˒ˑ˅ = ܳ଴,଴ଵ% − ሺ݊ − ͳሻ ∙ Qˆ˃ , (4.29) 

 

ɝɞɟ ܳ଴,଴ଵ% - ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɱёɬɧɵɣ ɪɚɫɯɨɞ ɫ ɭɱёɬɨɦ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɩɚɜɨɞɤɚ 
(Ɋ=0,01%)(ɞɥɹ I ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɣ);  
 ܳ˓.˒ˑ˅ = ʹͻ͸Ͷ − ʹ · ͵ʹͶ,͵͵ = ʹ͵ͳͷˏଷ/˔. 

 

Ɉɩɪɟɞɟɥɹɟɬɫɹ ɩɨɥɧɵɣ ɧɚɩɨɪ ɧɚɞ ɝɪɟɛɧɟɦ ɜɨɞɨɫɥɢɜɚ ɩɪɢ ɩɪɨɩɭɫɤɟ 
ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ ɛɟɡ ɭɱɟɬɚ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ: 

˅଴ଵ˒ˑܪ  = ቆ ܳ˓.˒ˑ˅݉𝐵 √ʹ݃ቇଶ/ଷ = ቆ ʹ͵ͳͷͲ,Ͷͻ ∙ ͸Ͳ ∙ √ʹ ∙ ͻ,ͺͳቇଶ/ଷ = ͸,ͺͳˏ. (4.30) 

 

ɉɨɥɧɵɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ ɫ ɭɱɟɬɨɦ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ ሺ𝜎˒ = ͳሻ: 

˅଴ଶ˒ˑܪ  = ቆ ܳ˓ ˒ˑ˅݉ ∙ 𝜎˔ˉ ∙ 𝜎˒ ∙ 𝐵 ∙ √ʹ ∙ ݃ቇଶଷ =
= ቆ ʹ͵ͳͷͲ,Ͷͻ ∙ Ͳ,ͻͶ ∙ ͸Ͳ ∙ √ʹ ∙ ͻ,ͺͳቇଶଷ = ͹,ͳ ˏ. 

 

(4.31) 

𝜎˔ˉ = ͳ − Ͳ,ʹ ∙ ߦ + ሺ݊ − ͳሻ ∙ ଴݊ߦ  ∙ ଴ଵܾܪ == ͳ − Ͳ,ʹ ∙ Ͳ,͹ + ሺͷ − ͳሻ ∙ Ͳ,Ͷͷͷ ∙ ͸,ͺͳͳʹ = Ͳ,ͻͶ, 
(4.32) 

  ଴ܸ = ܳ˓.˒ˑ˅ሺߘʣʞʢ − ʓʜʏሻߘ ∙ [𝐵 + ሺ݊ − ͳሻ ∙ [ʐߜ == ʹ͵ͳͷሺʹͺͲ − ʹͲͶሻ ∙ ሺ͸Ͳ + Ͷ ∙ Ͷሻ = Ͳ,Ͷˏ/˔ ,  (4.33) 

 

Ƚɟɨɦɟɬɪɢɱɟɫɤɢɣ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ (ɛɟɡ ɭɱɟɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ) 
ɩɪɢ ɩɪɨɩɭɫɤɟ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ: 
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˅ˑ˒ܪ = ˅଴ଶ ˒ˑܪ − ߙ ∙ V଴ ˒ˑ˅ଶʹ݃ = ͹,ͳ − ͳ,ͳ ∙ Ͳ,Ͷଶʹ ∙ ͻ,ͺͳ = ͹,Ͳͻ ˏ. (4.34) 

 

Ɋɚɫɱёɬɧɚɹ ɨɬɦɟɬɤɚ ɮɨɪɫɢɪɨɜɚɧɧɨɝɨ ɭɪɨɜɧɹ: 
 ∇ʣʞʢ˓ = ∇ʒʑ + ˅ˑ˒ܪ = ʹ͹ʹ + ͹,Ͳͻ = ʹ͹ͻ,Ͳͻˏ, (4.35) 

 

Ɋɚɫɱёɬɧɚɹ ɨɬɦɟɬɤɚ ߘʣʞʢ ɨɤɚɡɚɥɚɫɶ ɦɟɧɶɲɟ ɡɚɞɚɧɧɨɣ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ,  
ɡɚɞɚɧɧɚɹ ɨɬɦɟɬɤɚ Ɏɉɍ = 280 ɦ ɧɟ ɧɭɠɞɚɟɬɫɹ ɜ ɤɨɪɪɟɤɬɢɪɨɜɤɟ. 

Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɵɤɚ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ: 
ʒʐߘ  = ʒʑߘ + ͳ,͸ ∙ ˕˔ܪ = ʹ͹ʹ + ͳ,͸ ∙ ͹ = ʹͺ͵,ʹ ˏ.                                 ሺͶ.͵͸ሻ 

 

ȼ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 286,2 ɦ. 
 

4.2.4 ɉɨɫɬɪɨɟɧɢɟ ɩɪɨɮɢɥɹ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 
 

Ɉɝɨɥɨɜɨɤ ɛɟɡɜɚɤɭɭɦɧɨɝɨ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ ɬɢɩɚ Ⱥ ɫɬɪɨɢɬɫɹ ɩɨ 
ɤɨɨɪɞɢɧɚɬɚɦ Ʉɪɢɝɟɪɚ-Ɉɮɢɰɟɪɨɜɚ, ɩɪɢɜɟɞɟɧɧɵɦ ɜ ɬɚɛɥɢɰɟ 4.3 (ɪɢɫɭɧɨɤ 4.2). 

Ʉɨɨɪɞɢɧɚɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɨɝɨɥɨɜɤɚ ɩɥɨɬɢɧɵ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ 
ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɭɬɟɦ ɭɦɧɨɠɟɧɢɹ ɬɚɛɥɢɱɧɵɯ ɤɨɨɪɞɢɧɚɬ ɧɚ ܪɫɬ= 7ɦ. 

 

Ɍɚɛɥɢɰɚ 4.3 - ɉɪɢɜɟɞɟɧɧɵɟ ɤɨɨɪɞɢɧɚɬɵ ɧɚɱɚɥɶɧɨɝɨ ɨɱɟɪɬɚɧɢɹ ɝɪɟɛɧɹ 
ɧɨɪɦɚɥɶɧɨɣ ɛɟɡɜɚɤɭɭɦɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɫɬɟɧɤɢ (Ʉɪɢɝɟɪɚ – Ɉɮɢɰɟɪɨɜɚ) 

№ ɬɨɱɤɢ x y № ɬɨɱɤɢ x y 

1 0 1,512 21 24 14,82 

2 1,2 0,432 22 25,2 16,428 

3 2,4 0,084 23 26,4 18,096 

4 3,6 0 24 27,6 19,836 

5 4,8 0,072 25 28,8 22,728 

6 6 0,324 26 30 23,52 

 7 7,2 0,72 27 31,2 25,464 

8 8,4 1,2 28 32,4 27,468 

9 9,6 1,392 29 33,6 29,544 

10 10,8 2,376 30 34,8 31,32 

11 12 3,072 31 36 33,888 

12 13,2 3,852 32 37,2 36,156 

13 14,4 4,728 33 38,4 38,484 

14 15,6 5,7 34 39,6 40,86 

15 16,8 6,768 35 40,8 43,308 

16 18 7,932 36 42 45,816 

17 19,2 9,168 37 43,2 48,372 

18 20,4 10,476 38 44,4 50,988 

19 21,6 11,844 39 45,6 53,652 

20 22,8 13,296 40 46,8 56,376 

   41 48 59,16 
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Ɋɢɫɭɧɨɤ 4.2 - ɇɚɱɚɥɶɧɨɟ ɨɱɟɪɬɚɧɢɟ ɝɪɟɛɧɹ ɧɨɪɦɚɥɶɧɨɣ 

ɛɟɡɜɚɤɤɭɭɦɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɫɬɟɧɤɢ Ʉɪɢɝɟɪɚ – Ɉɮɢɰɟɪɨɜɚ 

 

4.2.5 Ɋɚɫɱёɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 

 

Ʉɪɢɬɢɱɟɫɤɚɹ ɝɥɭɛɢɧɚ: 
 ℎˍ˓ = √ ߙ ∙ ܳ௣ଶ݃ ∙ [𝐵 + ሺ݊ − ͳሻ ∙ ଶయ[˄ߜ = √ ͳ,ͳ ∙ ͳͻ͸Ͷଶͻ,ͺͳ ∙ ሺ͹͸ሻଶయ = Ͷ,ʹͳ ˏ. (4.37) 

 

ɉɨɥɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɜ ɫɟɱɟɧɢɢ ɩɟɪɟɞ ɜɨɞɨɫɥɢɜɨɦ: 
 

଴ܶ = ʜʞʢߘ − ʓʜʏߘ + α ∙ ʹ଴ଶݒ ∙ g  (4.38) 

 

ɋɤɨɪɨɫɬɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɧɚɩɨɪɚ α∙୴బଶ∙୥  ɦɨɠɟɬ ɧɟ ɭɱɢɬɵɜɚɬɶɫɹ ɩɪɢ ɭɫɥɨɜɢɢ: ω > Ͷʑ ∙ɇ, ɝɞɟ ɇ – ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ. 
 ω = ሺߘʜʞʢ − ʓʜʏሻߘ ∙ [𝐵 + ሺ݊ − ͳሻ ∙ [˄ߜ =75∙ ͹͸ = ͷ͹ͲͲɦ2            (4.39) 

4ȼɇ=Ͷ ∙ [𝐵 + ሺ݊ − ͳሻ ∙ [˄ߜ ∙ ʜ˔˕=4∙ ͹͸ ∙ ͹ = ͳ͸͵ʹͲ                             (4.40) 

 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɞɥɹ ɧɚɯɨɠɞɟɧɢɹ ɩɨɥɧɨɣ ɭɞɟɥɶɧɨɣ ɷɧɟɪɝɢɢ ɫɤɨɪɨɫɬɧɨɣ 
ɫɨɫɬɚɜɥɹɸɳɟɣ ɧɚɩɨɪɚ ɦɨɠɧɨ ɩɪɟɧɟɛɪɟɱɶ ɢ ɫɱɢɬɚɬɶ ʜ˔˕ = ʜ଴, ɟɫɥɢ ʜ˔˕ = ʜ଴, 
ɬɨ ʡ = ʡ଴: 

 ଴ܶ = ʹ͹ͻ − ʹͲͶ = ͹ͷ ˏ,  
 

ɋɯɟɦɚ ɤ ɨɩɪɟɞɟɥɟɧɢɸ ɫɨɩɪɹɠɟɧɧɵɯ ɝɥɭɛɢɧ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.3. 
 

 
Ɋɢɫɭɧɨɤ 4.3 – ɋɯɟɦɚ ɤ ɨɩɪɟɞɟɥɟɧɢɸ ɫɨɩɪɹɠɟɧɧɵɯ ɝɥɭɛɢɧ 
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 Ɍ𝑇బ = ଴ܶℎˍ˓ = ͹ͷͶ,ʹͳ = ͳ͹,ͺ ˏ 

 

(4.41) 

ɉɨ ɬɚɛɥɢɰɟ ɞɥɹ ɢɫɬɟɱɟɧɢɹ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜ ɩɪɢ ɛɨɥɶɲɨɣ ɞɥɢɧɟ ɫɥɢɜɧɨɣ 
ɝɪɚɧɢ ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ φ = 0,90. 

ɂɫɩɨɥɶɡɭɹ ɡɧɚɱɟɧɢɹ, ɩɨ ɝɪɚɮɢɤɭ Ɇ.Ⱦ. ɑɟɪɬɨɭɫɨɜɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ   φ = 
0,90  ɢ Ɍ𝑇బ = ͳ͹,ͺ  ɨɩɪɟɞɟɥɹɸɬɫɹ ɨɬɧɨɫɢɬɟɥɶɧɵɟ ɭɞɟɥɶɧɵɟ ɷɧɟɪɝɢɢ: Ɍ˔ = Ͳ,ͳͻ ɢ Ɍ௖`` = ͵,ʹ. 

Ɉɬɫɸɞɚ, ɫɨɩɪɹɠёɧɧɵɟ ɝɥɭɛɢɧɵ: 
 ℎ௖̀ = Ɍ௖ ∙ ℎˍ˓ = Ͳ,ͳͻ ∙ Ͷ,ʹͳ = Ͳ,ͺˏ,    (4.42) ℎ௖̀̀ = Ɍ௖`` ∙ ℎˍ˓ = ͵,ʹ ∙ Ͷ,ʹͳ = ͳ͵,ͷˏ. (4.43) 

 

Ƚɥɭɛɢɧɚ ɜ ɇȻ ɩɪɢ ܳ଴,ଵ%=2612 (ɦ3/ɫ) ɫɨɫɬɚɜɥɹɟɬ 6,0 ɦ. hc
’’=13,5>hɇȻ=6,0ɦ, 

ɡɧɚɱɢɬ, ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɨɬɨɝɧɚɧɧɵɣ ɩɪɵɠɨɤ . 
Ɉɬɨɝɧɚɧɧɵɣ ɩɪɵɠɨɤ ɡɚ ɩɥɨɬɢɧɨɣ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ, ɢ ɩɪɨɟɤɬɢɪɭɟɬɫɹ 

ɫɨɩɪɹɠɟɧɢɟ ɛɶɟɮɨɜ ɩɨ ɬɢɩɭ ɡɚɬɨɩɥɟɧɧɨɝɨ ɩɪɵɠɤɚ. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ 
ɫɨɡɞɚɬɶ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɝɥɭɛɢɧɭ ɢɥɢ ɩɨɝɚɫɢɬɶ ɱɚɫɬɶ 
ɢɡɛɵɬɨɱɧɨɣ ɷɧɟɪɝɢɢ ɫ ɩɨɦɨɳɶɸ ɝɚɫɢɬɟɥɟɣ ɷɧɟɪɝɢɢ. Ⱦɥɹ ɜɨɞɨɫɛɪɨɫɧɵɯ ɩɥɨɬɢɧ 
ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɜɵɫɨɬɨɣ ɛɨɥɟɟ 40 ɦɟɬɪɨɜ ɢ ௟೎ℎℎ > ͵ , ɝɚɲɟɧɢɟ ɷɧɟɪɝɢɢ 
ɫɛɪɚɫɵɜɚɟɦɨɣ ɜɨɞɵ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɩɨɫɨɛɨɦ ɫɜɨɛɨɞɧɨ ɨɬɛɪɨɲɟɧɧɨɣ ɫɬɪɭɢ. 
Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɲɢɪɢɧɚ ɫɬɜɨɪɚ ɧɚ ɨɬɦɟɬɤɟ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ݈௖ℎ = ͷͲͲ ˏ. 

 ௟೎ℎℎ = ହ଴଴ ଼଴ = ͸,ʹͷ, ɝɞɟ ݈௖ℎ −  ɲɢɪɢɧɚ ɫɬɜɨɪɚ, h – ɜɵɫɨɬɚ ɩɥɨɬɢɧɵ. 
 

4.2.6 Ƚɚɲɟɧɢɟ ɷɧɟɪɝɢɢ ɫɩɨɫɨɛɨɦ ɫɜɨɛɨɞɧɨ ɨɬɛɪɨɲɟɧɧɨɣ ɫɬɪɭɢ 

 

Ɉɫɧɨɜɧɚɹ ɡɚɞɚɱɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ – ɨɛɟɫɩɟɱɟɧɢɟ ɨɬɛɪɨɫɚ ɫɬɪɭɢ ɧɚ 
ɪɚɫɫɬɨɹɧɢɟ, ɛɟɡɨɩɚɫɧɨɟ ɞɥɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɜɨɞɨɫɛɪɨɫɧɨɣ ɩɥɨɬɢɧɵ ɢ ɞɪɭɝɢɯ ȽɌɋ. 

ȼɵɫɨɬɚ ɭɫɬɭɩɚ: 
 ܽ = ℎː௠˄௔௫ + ሺͳ − ʹሻˏ    

                

(4.44) 

 

ɝɞɟ  ℎː௠˄௔௫ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɤɪɢɜɨɣ ɫɜɹɡɢ ɩɪɢ Q0,01% ɢ ɪɚɜɧɹɟɬɫɹ 6,2ɦ. 
 ܽ = ͸,ʹ + ͳ,͵ = ͹,ͷ ˏ 

 

Ɉɬɦɟɬɤɚ ɧɨɫɤɚ: 
ʜʝʠߘ  = ʓʜʏߘ + ܽ = ʹͲͶ + ͹,ͷ = ʹͳͳ,ͷ ˏ,                            (4.45) 
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ɉɪɟɜɵɲɟɧɢɟ ߘɇɉɍ ɧɚ ߘɍɇȻ ɫ ɭɱɟɬɨɦ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ (ɟɸ ɦɨɠɧɨ 
ɩɪɟɧɟɛɪɟɱɶ ɩ. 4.2.5): 

 ܼ଴ = ʜʞʢߘ − ʜʐߘ = ʹ͹ͻ − ʹͳͲ,ʹ = ͸ͺ,ͺ ˏ,                                         (4.46) 

 

ɉɪɟɜɵɲɟɧɢɟ ߘɇɉɍ ɧɚɞ ɧɨɫɤɨɦ – ɬɪɚɦɩɥɢɧɨɦ ɫ ɭɱɟɬɨɦ ɫɤɨɪɨɫɬɧɨɣ 
ɫɨɫɬɚɜɥɹɸɳɟɣ: 
 ܼଵ = ʜʞʢߘ − ʜʝʠߘ = ʹ͹ͻ − ʹͳͳ,ͷ = ͸͹,ͷ ˏ,     (4.47) 

 

ɋɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɜɨɞɵ ɧɚ ɧɨɫɤɟ: 
 ுܸ = 𝜑 ∙ √ʹ ∙ ݃ ∙ ܼଵ = ͳ ∙ √ʹ ∙ ͻ,ͺͳ ∙ ͸͹,ͷ = ͵͸,Ͷ ˏ/˔ ,  (4.48) 

 

ɝɞɟ 𝜑 - ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 1. 
 

ȼɵɫɨɬɚ ɩɨɬɨɤɚ ɜɨɞɵ ɧɚ ɧɨɫɤɟ: 
 ℎு = ுݍܸ = ͵Ͳ,Ͷ͸͵͸,Ͷ = Ͳ,ͺͶ ˏ ,  (4.49) 

 

ɝɞɟ  ݍ = ொ𝑃.ʞʝʑ𝐵+ሺ௡−ଵሻ∙𝛿˄ = ଶଷଵହ଻଺ = ͵Ͳ,Ͷ͸ ˏଶ/˔                                                           (4.50) 

 

ɑɢɫɥɨ Ɏɪɭɞɚ: 
ݎܨ  = ுܸଶ݃ ∙ ℎு = ͵͸,Ͷଶͻ,ͺͳ ∙ Ͳ,ͺͶ = ͳ͸Ͳ,͹ͻ,   (4.51) 

 

Ⱦɚɥɶɧɨɫɬɶ ɨɬɥɟɬɚ ɫɬɪɭɢ: 
ܮ  = ௔ܭ ∙ ܼଵ ∙ 𝜑ଶ ∙ ߙʹ𝑖݊ݏ ∙ (ͳ + √ͳ + ቀ௓బ௓భ − ͳቁ ∙ ଵ𝜑మ∙௦𝑖௡మ𝛼),    (4.52) 

 

ɝɞɟ   ܭ௔ - ɤɨɷɮɮɢɰɢɟɧɬ ɚɷɪɚɰɢɢ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 0,8, ɬɚɤ ɤɚɤ ɱɢɫɥɨ Ɏɪɭɞɚ ݎܨ > ͵ͷ;           ߙ - ɭɝɨɥ ɧɚɤɥɨɧɚ ɧɨɫɤɚɡɚɞɚɟɬɫɹ͵Ͳˑ;  

ܮ  = Ͳ,ͺ ∙ ͸͹,ͷ ∙ ͳଶ ∙ ʹ𝑖݊ݏ ∙ ͵Ͳˑ ∙ ቌͳ + √ͳ + (͸ͺ,ͺ͸͹,ͷ − ͳ) ∙ ͳͳଶ ∙ 𝑖݊ଶ͵Ͳˑቍݏ == ͻͷ,͵ ˏ,     
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Ȼɟɡɨɩɚɫɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɨɬɥɟɬɚ ɫɬɪɭɢ ɞɥɹ ɩɥɨɬɢɧɵ ɧɚ ɨɫɧɨɜɚɧɢɢ ɢɡ ɩɪɨɱɧɨɣ 
ɫɤɚɥɵ ɫɨɫɬɚɜɥɹɟɬ: 

ܮ  > Ͳ,Ͷ ∙  ܼ଴, ͻͷ,͵ > ʹ͹,ʹ ˏ. 
 

ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɟɧɨ, ɡɧɚɱɢɬ, ɹɦɚ ɪɚɡɦɵɜɚ ɨɛɪɚɡɭɟɬɫɹ ɧɚ ɛɟɡɨɩɚɫɧɨɦ 
ɪɚɫɫɬɨɹɧɢɢ ɨɬ ɩɥɨɬɢɧɵ. 

Ƚɥɭɛɢɧɚ ɪɚɡɦɵɜɚ ɹɦɵ: 
 ℎ˓˃ˊ = ݐ − ℎʜʐ , (4.53) 

 

ɝɞɟ    ݐ = (Ͳ,ͳ + Ͳ,Ͷͷ ∙ రݎܨ√ ൯ ∙ ݎܨ√ ∙ √ℎʜʐௗర ∙ ℎு;                                                 (4.54)    ݀ - ɫɪɟɞɧɹɹ ɤɪɭɩɧɨɫɬɶ ɨɬɞɟɥɶɧɨɫɬɟɣ, ɜ ɪɚɫɱёɬɟ ɩɪɢɧɢɦɚɟɬɫɹ 1ɦ. 
ݐ  = (Ͳ,ͳ + Ͳ,Ͷͷ ∙ √ͳ͸Ͳ,͹ͻర ൯ ∙ √ͳ͸Ͳ,͹ͻ ∙ √͸,ͳʹర ∙ Ͳ,ͺͶ = ʹ͹,Ͳ ,  

 ℎ˓˃ˊ = ʹ͹,Ͳ − ͸,ʹ = ʹͲ,ͺˏ.  

 

ɐɟɧɬɪ ɹɦɵ: 
ଵܮ  = ܮ +  ଵ ,  (4.55)ߙ݃ݐݐ

ଵߙ݃ݐ = ߙଶ݃ݐ√ + ʹ ∙ ݃ሺͲ,ͷ ∙ ℎு ∙ ߙݏ݋ܿ + ܽ − ℎʜʐሻுܸଶ ∙ ߙଶݏ݋ܿ  (4.56) 

ଵߙ݃ݐ = ଶ͵Ͳˑ݃ݐ√ + ʹ ∙ ͻ,ͺͳ ∙ ሺͲ,ͷ ∙ Ͳ,ͺͶ ∙ Ͳˑ͵ݏ݋ܿ + ͹,ͷ − ͸,ʹሻ͵͸,Ͷଶ ∙ ଶ͵Ͳˑݏ݋ܿ = Ͳ,͸ͳ, 
ଵܮ = ͻͷ,͵ + ʹ͹,ͲͲ,͸ͳ = ͳ͵ͻ,ͷ͸ ˏ. 

 

Ⱦɥɢɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɭɱɚɫɬɤɚ ɹɦɵ ɪɚɡɦɵɜɚ ɜɞɨɥɶ ɬɟɱɟɧɢɹ ɧɚ ɭɪɨɜɧɟ 
ɪɚɡɦɵɬɨɝɨ ɪɭɫɥɚ: 
 ܾ௣ = ʹ,ͷ ∙ ℎˍ˓ + ͵,͹ ∙ ℎ˓˃ˊ = ʹ,ͷ ∙ Ͷ,ʹͳ + ͵,͹ ∙ ʹͲ,ͺ = ͺ͹,Ͷͻˏ.  (4.57) 

 

ɋɯɟɦɚ ɤ ɪɚɫɱɟɬɭ ɨɬɛɪɨɫɚ ɫɬɪɭɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.4. 
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Ɋɢɫɭɧɨɤ 4.4 – ɋɯɟɦɚ ɤ ɪɚɫɱɟɬɭ ɨɬɛɪɨɫɚ ɫɬɪɭɢ 

 

4.3 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 

 

4.3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 

 

Ɂɚɞɚɱɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨɛɵ ɩɪɢ ɡɚɞɚɧɧɨɣ ɜɵɫɨɬɟ 
ɫɨɨɪɭɠɟɧɢɹ ɧɚɣɬɢ ɦɢɧɢɦɚɥɶɧɭɸ ɲɢɪɢɧɭ ɫɨɨɪɭɠɟɧɢɹ ɩɨ ɨɫɧɨɜɚɧɢɸ. ɇɚɢɛɨɥɟɟ 
ɷɤɨɧɨɦɢɱɧɵɦ ɹɜɥɹɟɬɫɹ ɬɪɟɭɝɨɥɶɧɵɣ ɩɪɨɮɢɥɶ ɩɥɨɬɢɧɵ, ɢɦɟɸɳɢɣ ɦɢɧɢɦɚɥɶɧɭɸ 
ɲɢɪɢɧɭ ɩɨɧɢɡɭ. 

Ⱦɥɹ ɩɥɨɬɢɧ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɩɪɢɧɢɦɚɟɬɫɹ ɡɚɥɨɠɟɧɢɟ ɧɢɡɨɜɨɣ ɝɪɚɧɢ 
m=0,7. 

ɋɯɟɦɚ ɬɪɟɭɝɨɥɶɧɨɝɨ ɩɪɨɮɢɥɹ ɩɥɨɬɢɧɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.5. 
 

 
 

Ɋɢɫɭɧɨɤ 4.5 – ɋɯɟɦɚ ɬɪɟɭɝɨɥɶɧɨɝɨ ɩɪɨɮɢɥɹ ɩɥɨɬɢɧɵ 

 ℎ = ∇ʜʞʢ − ∇˒ˑˇ = ʹ͹ͻ − ʹͲʹ = ͹͹,Ͳ ˏ,            (4.58) ∇˒ˑˇ = ∇ˇː˃ − ሺʹ ÷ ͵ሻ,             (4.59) 

  ˆˇˈ    ∇ˇː˃ = ʹͲͶ ˏ. 
 ∇˒ˑˇ = ʹͲͶ − ʹ = ʹͲʹ ɦ 𝐵௡ = Ͳ,͹ ∙ ℎ = Ͳ,͹ ∙ ͹͹,Ͳ = ͷ͵,ͻ ˏ.            (4.60) 

 

4.3.2 Ɋɚɡɪɟɡɤɚ ɩɥɨɬɢɧ ɲɜɚɦɢ 

 

ɉɥɨɬɢɧɚ ɪɚɡɪɟɡɚɟɬɫɹ ɩɨ ɞɥɢɧɟ ɩɨɫɬɨɹɧɧɵɦɢ ɲɜɚɦɢ ɧɚ ɨɬɞɟɥɶɧɵɟ ɫɟɤɰɢɢ. 
ɒɢɪɢɧɚ ɫɟɤɰɢɢ ɪɚɜɧɚ:  
 𝐵˔ˈˍ=(4.61)                                                                                   .ˏ 16=4+12=ܾ+˄ߜ 
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Ʉɚɠɞɚɹ ɫɟɤɰɢɹ ɪɚɡɪɟɡɚɟɬɫɹ ɧɚ 3 ɫɬɨɥɛɚ ɲɢɪɢɧɨɣ: 
 B˔˕ = ʑଷ = ହଷ,ଽଷ = ͳͺ,Ͳ ˏ.                                                                                       (4.62) 

 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɨɜɦɟɫɬɧɨɝɨ ɞɟɣɫɬɜɢɹ ɫɬɨɥɛɨɜ ɞɟɥɚɟɦ ɨɛɴёɦɧɵɟ 
ɦɟɠɫɬɨɥɛɱɚɬɵɟ ɲɜɵ, ɬɚɤ ɤɚɤ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɬɟɦɩɟɪɚɬɭɪɟ ɜɨɡɞɭɯɚ ɜ ɷɬɨɦ 
ɪɚɣɨɧɟ -6°. 

 

4.3.3 Ȼɵɤɢ  
 

ɉɪɢɧɢɦɚɟɬɫɹ ɬɨɥɳɢɧɚ ɛɵɤɚ 4 ɦ. Ƚɨɥɨɜɧɚɹ ɱɚɫɬɶ ɛɵɤɚ ɢɦɟɟɬ ɨɛɬɟɤɚɟɦɭɸ ɜ 
ɩɥɚɧɟ ɮɨɪɦɭ. ɇɚ ɝɪɟɛɧɟ ɛɵɤɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɞɜɭɯɫɬɨɪɨɧɧɹɹ ɩɨɥɨɫɚ 
ɞɜɢɠɟɧɢɹ, ɞɥɹ ΙΙΙ ɤɥɚɫɫɚ ɤɚɬɟɝɨɪɢɢ ɞɨɪɨɝ, ɫ ɲɢɪɢɧɨɣ ɩɪɨɟɡɠɟɣ ɱɚɫɬɢ 7 ɦ, ɢ 
ɬɪɨɬɭɚɪɨɦ ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ..  

Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɵɤɚ ɪɚɜɧɚ: ∇ʒʐ=∇ʒʑ+ͳ,͸ʜ˔˕= 286,ʹ ˏ 

 

4.3.4 Ɋɚɫɱɟɬ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɢ ɞɪɟɧɚɠɚ ɨɫɧɨɜɚɧɢɹ 

 

ɇɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɭɫɬɪɚɢɜɚɸɬɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɬɨɥɶɤɨ ɜɟɪɬɢɤɚɥɶɧɵɟ 
ɞɪɟɧɚɠɧɵɟ ɭɫɬɪɨɣɫɬɜɚ. ɋɯɟɦɚ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.6. 

 

 
Ɋɢɫɭɧɨɤ 4.6 - ɋɯɟɦɚ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ 

 

Ƚɥɭɛɢɧɚ ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ: 
 ℎˊ˃˅ = ሺͲ,ͷ ÷ Ͳ,ͺሻ ∙ ሺʜ௠௔௫ሻ;                                                                    (4.63) ʜ௠௔௫ =  ʜʞʢ − ʢʜʐ݉𝑖݊ = ʹ͹ͻ − ʹͲͷ,͹ = ͹͵,͵ ˏ                              (4.64) ℎˊ˃˅ = Ͳ,ͷ ∙ ͹͵,͵ = ͵͸,͹ ˏ 
 

Ɍɨɥɳɢɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ: 
˅˃ˊߜ  ൒ ˓ˍܬܪ∆ ∙ ௡ߛ = ͶͶ,Ͳͳͷ ∙ ͳ,ʹͷ = ͵,͸͹ ˏ. (4.65) 
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ɝɞɟ    ∆ܪ − ˒ˑ˕ˈ˓ˋ ː˃˒ˑ˓˃ ː˃ ˊ˃˅ˈ˔ˈ,    ∆ܪ = ௗܪ − Ͳ,Ͷ ∙ ௗܪ = Ͳ.͸ ∙ ௗܪ ௗ, ɝɞɟܪ = ʜ௠௔௫ 

ܪ∆    = ʜ௠௔௫ · Ͳ,͸ = ͹͵,͵ · Ͳ,͸ = ͶͶ,Ͳ ˏ ;     ̱ܬ ˓ = ͳͷ - ɤɪɢɬɢɱɟɫɤɢɣ ɝɪɚɞɢɟɧɬ ɞɥɹ ɡɚɜɟɫɵ;     ߛ௡ = ͳ,ʹͷ - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ. 
 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɞɨ ɨɫɢ ɡɚɜɟɫɵ: 
 

 ݈ଵ = ሺͲ,ͳ ÷ Ͳ,ʹͷሻ ∙ 𝐵,                                                                                  (4.66) ݈ଵ = Ͳ,ͳ ∙ ͷ͵,ͻ = ͷ,Ͷ  ˏ 

 

ɝɞɟ   𝐵 - ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 
 

ȼ ɨɫɧɨɜɚɧɢɢ ɭɫɬɪɚɢɜɚɸɬɫɹ ɞɪɟɧɚɠɧɵɟ ɫɤɜɚɠɢɧɵ ɞɢɚɦɟɬɪɨɦ 20 ɫɦ ɧɚ 
ɪɚɫɫɬɨɹɧɢɢ ɞɪɭɝ ɨɬ ɞɪɭɝɚ ɜ ɪɹɞɭ 2,5 ɦ, ɤɨɬɨɪɵɟ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɡɚ 
ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɨɣ (ɜ ɫɬɨɪɨɧɭ ɇȻ). 

 

Ƚɥɭɛɢɧɚ ɫɤɜɚɠɢɧ ɞɪɟɧɚɠɚ ɩɪɢɧɢɦɚɟɦ: 

 ℎˇ˓ = ሺͲ,ͷ ÷ Ͳ,͹ሻ ∙ ℎˊ˃˅,                                                                            (4.67) ℎˇ˓ = Ͳ,ͷ ∙ ͵͸,͹ = ͳͺ,Ͷˏ 

 

Ɋɚɫɫɬɨɹɧɢɟ  ɦɟɠɞɭ ɞɪɟɧɚɠɧɵɦɢ ɢ ɰɟɦɟɧɬɚɰɢɨɧɧɵɦɢ ɫɤɜɚɠɢɧɚɦɢ ɞɨɥɠɧɨ 
ɛɵɬɶ ɛɨɥɶɲɟ ɪɚɞɢɭɫɚ ɰɟɦɟɧɬɚɰɢɢ ɢ ɧɟ ɦɟɧɟɟ 4,0 ɦ: 

 ݈ଶ = ሺʹ − ͵ሻ ∙ ݈ଵ,                                                                                        (4.68) 

 

ɝɞɟ     ݈ଵ − ɲɚɝ ɫɤɜɚɠɢɧ ɜ ɰɟɦɟɧɬɚɰɢɨɧɧɨɦ ɪɹɞɭ, 2,5ɦ. 
 ݈ଶ = ʹ ∙ ʹ,ͷ = ͷɦ 

 

4.3.5 Ƚɚɥɟɪɟɢ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ  
 

ȼ ɬɟɥɟ ɩɥɨɬɢɧɵ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɩɪɨɞɨɥɶɧɵɟ ɢ ɩɨɩɟɪɟɱɧɵɟ ɝɚɥɟɪɟɢ. ɉɨ 
ɜɵɫɨɬɟ ɩɥɨɬɢɧɵ ɝɚɥɟɪɟɢ ɪɚɫɩɨɥɚɝɚɟɦ ɱɟɪɟɡ 20 ɦ (∇ʹͲͷ, ∇ʹʹͷ, ∇ʹͶͷ, ∇ʹ͸Ͳ). ɋɭɯɚɹ 
ɝɚɥɟɪɟɹ ɩɪɨɟɤɬɢɪɭɟɬɫɹ ɜɵɲɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɧɚ ɨɬɦɟɬɤɟ 
225 ɦ, ɫ ɪɚɡɦɟɪɚɦɢ 3x3 ɦ, ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɚɦɨɬɟɱɧɨɝɨ ɨɬɜɨɞɚ ɜɨɞɵ ɢɡ ɜɫɟɣ 
ɜɵɲɟɥɟɠɚɳɟɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ. ɐɟɦɟɧɬɚɰɢɨɧɧɚɹ ɝɚɥɟɪɟɹ ɩɪɨɟɤɬɢɪɭɸɬɫɹ ɧɚ 
ɨɬɦɟɬɤɟ 205 ɦ, ɫ ɪɚɡɦɟɪɚɦɢ 3,5x3,5 ɦ. Ⱦɪɟɧɚɠɧɚɹ ɝɚɥɟɪɟɹ ɩɪɨɟɤɬɢɪɭɟɬɫɹ ɧɚ 
ɨɬɦɟɬɤɟ 205 ɦ, ɫ ɪɚɡɦɟɪɚɦɢ 3,5ɯ3,5 ɦ ɞɥɹ ɫɛɨɪɚ ɜɨɞɵ ɢ ɨɬɤɚɱɤɢ ɫ ɩɨɦɨɳɶɸ 
ɧɚɫɨɫɨɜ. Ɉɫɬɚɥɶɧɵɟ ɝɚɥɟɪɟɢ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɞɥɹ ɨɫɦɨɬɪɚ, ɪɚɫɩɨɥɨɠɟɧɢɹ ɄɂȺ ɢ 
ɞɪɭɝɢɯ ɤɨɦɦɭɧɢɤɚɰɢɣ. 
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4.3.6 Ⱦɪɟɧɚɠ ɬɟɥɚ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ  
 

ȼɞɨɥɶ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɭɫɬɪɨɣɫɬɜɨ ɞɪɟɧɚɠɚ ɜ 
ɜɢɞɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɤɜɚɠɢɧ, ɢɦɟɸɳɢɯ ɜɵɯɨɞɵ ɜ ɩɪɨɞɨɥɶɧɭɸ ɝɚɥɟɪɟɸ.  

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ , ɚ ɬɚɤɠɟ ɞɨ 
ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɪɨɞɨɥɶɧɨɣ ɝɚɥɟɪɟɢ ɫɥɟɞɭɟɬ ɧɚɡɧɚɱɚɬɶ ɧɟ ɦɟɧɟɟ 2 ɦ ɩɪɢ 
ɫɨɛɥɸɞɟɧɢɢ ɭɫɥɨɜɢɹ: 

 

 ,                                                                                                   (4.69) 

 

ɝɞɟ   - ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ;  
   - ɤɪɢɬɢɱɟɫɤɢɣ ɫɪɟɞɧɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ ɞɥɹ ɛɟɬɨɧɚ ɩɥɨɬɢɧɵ. 

 

-ɧɚ ɨɬɦɟɬɤɟ 260 ɩɨ ɮɨɪɦɭɥɟ (4.69): 

˓ˍܬ௡ߛௗܪ  = ሺʹ͹ͻ − ʹ͸Ͳሻ ∙ ͳ,ʹͷʹͷ = Ͳ,ͻͷ~ʹ ˏ 

 

-ɧɚ ɨɬɦɟɬɤɟ 245 ɩɨ ɮɨɪɦɭɥɟ (4.69): 
˓ˍܬ௡ߛௗܪ  = ሺʹ͹ͻ − ʹͶͷሻ ∙ ͳ,ʹͷʹͷ = ͳ,͹ ˏ~ʹ ˏ 

 

-ɧɚ ɨɬɦɟɬɤɟ 225 ɩɨ ɮɨɪɦɭɥɟ (4.69): 

˓ˍܬ௡ߛௗܪ  = ሺʹ͹ͻ − ʹʹͷሻ ∙ ͳ,ʹͷʹͷ = ʹ,͹~͵ ˏ 

 

ȼɟɥɢɱɢɧɭ ɤɪɢɬɢɱɟɫɤɨɝɨ ɫɪɟɞɧɟɝɨ ɝɪɚɞɢɟɧɬɚ ɧɚɩɨɪɚ ɧɚɞɥɟɠɢɬ ɩɪɢɧɢɦɚɬɶ: 
ɞɥɹ ɝɪɚɜɢɬɚɰɢɨɧɧɵɯ ɢ ɦɚɫɫɢɜɧɨ-ɤɨɧɬɪɮɨɪɫɧɵɯ ɩɥɨɬɢɧ - 25; 

Ⱦɥɹ ɭɩɪɨɳɟɧɢɹ ɭɫɬɪɨɣɫɬɜɚ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɞɪɟɧɚɠɚ ɪɚɫɩɨɥɨɠɢɦ ɜɫɟ 
ɝɚɥɟɪɟɢ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 3,5 ɦ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ. 

 

4.4 Ɏɢɥɶɬɪɚɰɢɨɧɧɵɟ ɪɚɫɱɟɬɵ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ 

 

Ɋɚɫɱɟɬɵ ɩɪɨɜɨɞɹɬɫɹ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: (ɜ 
ɜɟɪɯɧɟɦ ɛɶɟɮɟ ɇɉɍ, ɜ ɧɢɠɧɟɦ - ɍɇȻmin (ɫɨɨɬɜɟɬɫɬɜɭɟɬ QȼɏɄ) ɢ ɨɫɨɛɨɝɨ 
ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ (ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ Ɏɉɍ, ɜ ɧɢɠɧɟɦ - ɍɇȻmɚɯ 

(ɫɨɨɬɜɟɬɫɬɜɭɟɬ Qɩɨɜmax). 

Ⱦɥɹ ɫɧɹɬɢɹ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɹ ɩɪɢɦɟɧɹɟɬɫɹ  
ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɚɹ ɡɚɜɟɫɚ ɢ ɜɟɪɬɢɤɚɥɶɧɵɣ ɞɪɟɧɚɠ, ɩɚɪɚɦɟɬɪɵ ɤɨɬɨɪɵɯ 
ɛɵɥɢ ɪɚɫɫɱɢɬɚɧɵ ɪɚɧɟɟ ɜ ɩ.4.3.4.  
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ɋɯɟɦɚ ɤ ɨɩɪɟɞɟɥɟɧɢɸ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɹ ɜ ɨɫɧɨɜɚɧɢɢ ɝɪɚɜɢɬɚɰɢɨɧɧɨɣ 
ɩɥɨɬɢɧɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.7. 

 

 
Ɋɢɫɭɧɨɤ 4.7 - ɋɯɟɦɚ ɤ ɨɩɪɟɞɟɥɟɧɢɸ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɹ ɜ ɨɫɧɨɜɚɧɢɢ 

ɝɪɚɜɢɬɚɰɢɨɧɧɨɣ ɩɥɨɬɢɧɵ 

 

ɗɩɸɪɚ ɫɬɪɨɢɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɚɩɨɪɚ ɢ ɧɚɥɢɱɢɹ ɡɚɜɟɫ ɢ ɞɪɟɧɚɠɚ 

(ɩɪɢɥɨɠɟɧɢɟ Ʉ).  

Ɉɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ ɢ ɧɚɩɨɪ ɧɚ ɩɥɨɬɢɧɭ: 

 ு𝑎ೞு೏ = Ͳ,Ͷ,                                                                                          
 

 (4.70) 

ɇɚɩɨɪ ɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɟ: 
௔௦ܪ  = Ͳ,Ͷ ∙ ௗܪ ,  (4.71) 

  

ɝɞɟ    Hd - ɧɚɩɨɪ ɧɚ ɩɥɨɬɢɧɭ. 
 

Hd = ∇ɇɉɍ - ∇ɍɇȻmin = 279 - 205,7 = 73,3 ɦ,      (4.72) ܪ௔௦ = Ͳ,Ͷ ∙ ͹͵,͵ = ʹͻ,͵ʹ ˏ.  ு೏ೝு೏ = Ͳ,ʹ                                                                                             (4.73) 

 

ɇɚɩɨɪ ɧɚ ɞɪɟɧɚɠɟ: 
 

ௗ௥ܪ  = Ͳ,ʹ ∙ ௗܪ ,      (4.74) Hୢ୰ = Ͳ,ʹ ∙ Hୢ = Ͳ,ʹ ∙ ͹͵,͵ = ͳͶ,͸͸ ˏ.      (4.75) 

 

Ɉɫɨɛɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ ɢ ɧɚɩɨɪ ɧɚ ɩɥɨɬɢɧɭ: 
 

Hd = ∇Ɏɉɍ - ∇ɍɇȻmax = 280 - 210,2 = 69,8 ɦ,       (4.76) ܪ௔௦ܪௗ = Ͳ,Ͷ,       (4.78) 
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௔௦ܪ = Ͳ,Ͷ ∙ ௗܪ ௔௦ܪ , = Ͳ,Ͷ ∙ ͸ͻ,ͺ = ʹ͹,ͻʹ ˏ.       (4.79) 

 

ɇɚɩɨɪ ɧɚ ɞɪɟɧɚɠɟ: 
ௗܪௗ௥ܪ  = Ͳ,ʹ,       (4.80) ܪௗ௥ = Ͳ,ʹ ∙ ௗܪ = Ͳ,ʹ ∙ ͸ͺ,ͻ = ͳ͵,ͻ͸ ˏ.       (4.81) 

 

4.5 Ɉɛɨɫɧɨɜɚɧɢɟ ɧɚɞɟɠɧɨɫɬɢ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 

 

4.5.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɥɨɬɢɧɭ 

 

ɇɚɝɪɭɡɤɢ ɢ ɜɨɡɞɟɣɫɬɜɢɹ ɞɨɥɠɧɵ ɩɪɢɧɢɦɚɬɶɫɹ ɜ ɧɚɢɛɨɥɟɟ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ, 
ɧɨ ɜɨɡɦɨɠɧɵɯ ɫɨɱɟɬɚɧɢɹɯ ɨɬɞɟɥɶɧɨ ɞɥɹ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ 
ɩɟɪɢɨɞɨɜ. 

ɉɪɢ ɨɫɧɨɜɧɨɦ ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ ɇɉɍ, ɜ 
ɧɢɠɧɟɦ ɛɶɟɮɟ ɦɢɧɢɦɚɥɶɧɵɣ ɭɪɨɜɟɧɶ. 

ɉɪɢ ɨɫɨɛɨɦ ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ Ɏɉɍ, ɜ 
ɧɢɠɧɟɦ ɛɶɟɮɟ ɦɚɤɫɢɦɚɥɶɧɵɣ ɭɪɨɜɟɧɶ. 

 

4.5.1.1 ȼɟɫ ɫɨɨɪɭɠɟɧɢɹ 

 

ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɨɩɪɟɞɟɥɟɧɚ ɜ ɩɪɨɝɪɚɦɦɟ AutoCad. ܵ˒ˎ = ʹʹͶͲˏଶ, ܵ˄ыˍ = ͵ͳͷͲˏଶ. 
ȼɟɫ ɨɞɧɨɝɨ ɩɨɝɨɧɧɨɝɨ ɦɟɬɪɚ ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ:  ܩ˒ˎ = ܵ˒ˎ ∙ ܾ ∙ ˄ܾ + ˄ߜ = ʹʹͶͲ ∙ ͳʹ ∙ ʹͶͳʹ + Ͷ = ͶͲ͵ʹͲ ˍʜ/ˏ.          (4.82) 

 

ȼɟɫ ɛɵɤɚ ɢ ɬɨɱɤɭ ɟɝɨ ɩɪɢɥɨɠɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɚɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ: 
˄ܩ  = ܵ˄ ∙ ˄ߜ ∙ ˄ܾ + ˄ߜ = ͵ͳͷͲ ∙ Ͷ ∙ ʹͶͳʹ + Ͷ = ͳͺͻͲͲ ˍʜ/ˏ.         (4.83) 

 

ȼɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ: 
 ܳˊ ≈ Ͳ,Ͳͷͷ ∙ ݂ √݂ ∙ ݃ ,      (4.84) 
 

ɝɞɟ  ݂ - ɩɥɨɳɚɞɶ ɡɚɬɜɨɪɚ. 
 ݂ = ሺߘʣʞʢ − ʒʑߘ + Ͳ,ͷሻ ∙ ܾ = ሺʹͺͲ − ʹ͹ʹ + Ͳ,ͷሻ ∙ ͳʹ == ͳͲʹˏଶ.       (4.85) 
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: 
 ܳˊ = Ͳ,Ͳͷͷ ∙ ͳͲʹ ∙ √ͳͲʹ ∙ ͻ,ͺͳ = ͷͷͷ,ͺ ˍʜ. 

 

ȼɟɫ ɡɚɬɜɨɪɚ ɩɪɢɜɨɞɢɬɫɹ ɤ 1 ɩ.ɦ: 
 ܳˊ˓ ˃˔˚ = ܳˊܾ + ˄ߜ = ͷͷͷ,ͺͳʹ + Ͷ = ͵Ͷ,͹ ˍʜ/ˏ.       (4.86) 

 

4.5.1.2 ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ 

 

ɗɩɸɪɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɩɪɢɧɢɦɚɟɦ ɩɨ ɬɪɟɭɝɨɥɶɧɢɤɭ. 
Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ 

(ɩɪɢɥɨɠɟɧɢɟ Ʉ): 

-ɫ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ: 
 ܶ˅ = ௪ ∙ ʹଵଶܪ = ͳͲ ∙ ͹͹ଶʹ = ʹͻ͸Ͷͷ ˍʜ,         (4.87) 

 

ɝɞɟ    ܪଵ = ʜʞʢߘ − ʞʝʓߘ = ʹ͹ͻ − ʹͲʹ = ͹͹ ˏ. 
 

-ɫ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɞɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɩɨ ɮɨɪɦɭɥɟ: 
 ܶ˅ ˒ˑ˅ = ௪ ∙ ʹଵଶܪ = ͳͲ ∙ ͹ͺଶʹ = ͵ͲͶʹͲ ˍʜ ,         (4.88) 

 

ɝɞɟ    ܪଵ = ʣʞʢߘ − ʞʝʓߘ = ʹͺͲ − ʹͲʹ = ͹ͺ ˏ. 
 

-ɫ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
 ܶː = ௪ ∙ ʹଶːܪ = ͳͲ ∙ ͵,͹ଶʹ = ͸ͺ,ͷ ˍʜ,         (4.89) 

 

ɝɞɟ     ܪː = ʢʜʐ௠𝑖௡ߘ  − ʞʝʓߘ = ʹͲͷ,͹ − ʹͲʹ = ͵,͹ ˏ. 
 

-ɫ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ ɩɨ 
ɮɨɪɦɭɥɟ: 

 ܶː ˒ˑ˅ = ௪ ∙ ʹଶːܪ = ͳͲ ∙ ͹,ͷଶʹ = ʹͺͳ,͵ ˍʜ,         (4.90) 

 

ɝɞɟ     ܪː = – ʢʜʐ௠௔௫ߘ ʞʝʓߘ = ʹͳͲ,ʹ − ʹͲʹ = ͺ,ʹ ˏ. 
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4.5.1.3 Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ 

 

ɗɩɸɪɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɜɢɞɟ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ ɨɬ 
ɦɢɧɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɨ ɩɨɞɨɲɜɵ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ 
ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ (ɩɪɢɥɨɠɟɧɢɟ Ʉ). 

Ɉɪɞɢɧɚɬɵ ɷɩɸɪ ɨɩɪɟɞɟɥɢɦ ɤɚɤ: 
-ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 

 ˓˅ˊ˅ = ௪ ∙ ሺ∇ʢʜʐ௠𝑖௡ − ∇˒ˑˇሻ = ͳͲ ∙ ͵,͹ = ͵͹ ˍʜ,        (4.91) 

 

- ɞɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
 

 ˓˅ˊ˅′ = ௪ ∙ ሺ∇ʢʜʐ௠௔௫ − ∇˒ˑˇሻ = ͳͲ ∙ ͺ,ʹ = ͺʹ ˍʜ.         (4.92) 

 

ɋɢɥɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ 
ɜɨɡɞɟɣɫɬɜɢɣ: 
 ܹ˅ ˊ˅ = ˓˅ˊ˅ ∙ ʑ = ͵͹ ∙ ͷ͵,ͻ = ͳͻͻͶ,͵ ˍʜ,        (4.93) 

 

Ⱦɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
 ܹ˅ ˊ˅′ = ˓˅ˊ˅′ ∙ ʑ = ͺʹ ∙ ͷ͵,ͻ = ͶͶͳͻ,ͺ ˍʜ.  

       (4.94) 

 

4.5.1.4 ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 

 

Ɉɩɪɟɞɟɥɹɟɬɫɹ ɮɢɥɶɬɪɚɰɢɨɧɧɨɟ ɞɚɜɥɟɧɢɟ ɩɨ ɮɨɪɦɭɥɟ: 
 ˗ܹ = ௪ ∙ ܵэ˒̠        (4.95) 

 

ɝɞɟ     S – ɩɥɨɳɚɞɶ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ. 
 

ɉɥɨɳɚɞɢ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɨɩɪɟɞɟɥɟɧɵ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɵ 
AutoCad. 

Ⱦɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
 ˗ܹ = ͳͲ ∙ ͳʹͳ͵ = ͳʹͳ͵Ͳ ɤɇ, 

 

ɝɞɟ     ܵэʣ˒ = ͳʹͳ͵ˏଶ. 
 

Ⱦɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
 ˗ܹ′ = ͳͲ ∙ ͳͳ͹ͻ = ͳͳ͹ͻͲ ɤɇ, 
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ɝɞɟ    ܵэʣ˒′ = ͳͳ͹ͻˏଶ. 
 

4.5.1.5 Ⱦɚɜɥɟɧɢɟ ɝɪɭɧɬɚ 

 

Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɥɟɞɭɸɳɢɦ 
ɨɛɪɚɡɨɦ: ˓ː = ːߛ ℎːݐgଶ(Ͷͷ − 𝜑ː ʹ⁄ ൯ = ͳͲ ∙ ͷ ∙ ଶ݃ݐ (Ͷͷˑ − ʹͲʹ) == ʹͶ,ͷ ˍʞ˃,  

 

    (4.96) 

ɝɞɟ  𝜑ː = ʹͲ − ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɧɚɧɨɫɨɜ; ℎː = ͷ ˏ − ɬɨɥɳɢɧɚ ɫɥɨɹ ɧɚɧɨɫɨɜ. 
 

Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɫɢɥɚ ɧɚ ɨɞɢɧ ɩɨɝɨɧɧɵɣ ɦɟɬɪ: 
ːܧ  = ሺ˓ːℎːሻ ʹ⁄ = ሺʹͶ,ͷ ∙ ͷሻ ʹ = ͸ͳ,ʹ ˍʜ.⁄      (4.97) 

 

Ⱥɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 
ɨɩɪɟɞɟɥɹɸɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. ȼ ɬɨɱɤɟ, ɩɪɢɧɚɞɥɟɠɚɳɟɣ ɝɪɚɧɢɰɟ ɫɥɨɹ ɧɚɧɨɫɨɜ 
ɢ ɜɟɪɯɧɟɝɨ ɫɥɨɹ ɝɪɭɧɬɚ, ɛɨɤɨɜɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɞɜɚɠɞɵ: ɫɱɢɬɚɹ 
ɷɬɭ ɬɨɱɤɭ ɩɪɢɧɚɞɥɟɠɚɳɟɣ ɜɟɪɯɧɟɦɭ ɫɥɨɸ, ɚ ɡɚɬɟɦ ɧɢɠɧɟɦɭ. 

˓ˆ݌  = ːߛ ℎːݐgଶ(Ͷͷ − 𝜑ˆ˓ ʹ⁄ ൯=ͳͲ ∙ ͷ ∙ ଶ݃ݐ ቀͶͷˑ − ସହଶ ቁ = ͺ,ͷͺ ˍʜ,            (4.98) 

 

Ⱦɚɜɥɟɧɢɟ ɧɚ ɭɪɨɜɧɟ ɩɨɞɨɲɜɵ: 
′′˓ˆ݌        = ሺːߛ ℎː+̂ߛ ˓˅́ ˅ℎˆ˓ሻݐgଶ ቀͶͷ − 𝜑ˆ˓ ʹ⁄ ቁ == ሺͳͲ ∙ ͷ + ͳ͵,ͷ ∙ ʹሻ݃ݐଶ (Ͷͷˑ − Ͷͷʹ) = ͳ͵,ʹ ˍʜ 

(4.99) 

 ℎˆ˓ = ∇ʓʜʏ − ∇˒ˑˇ = ʹͲͶ − ʹͲʹ = ߛ̂ ˏ ʹ ˓˅́ ˅ = ߛ̂ ˓̝̟ ˘ − ሺͳ − ݊଴ሻ ∙ ߛ˅ = ͳ͹,ͷ − ሺͳ − Ͳ,͸ሻ ∙ ͳͲ = ͳ͵,ͷ ˍ ʜ ˏଷ⁄       (4.100) ʔ˃ = ௣ˆ˓+௣ˆ˓′′ଶ ∙ ℎˆ˓ = ଼,ହ଼+ଵଷ,ଶଶ ∙ ʹ = ʹͳ,ͺ ʙː                                              (4.101) ݌௡ = ߛ̂ ˓˅́ ˅ ∙ ℎˆ˓ ∙ gଶݐ ቀͶͷ + 𝜑ˆ˓ ʹ⁄ ቁ = ͳ͵,ͷ ∙ ʹ ∙ ଶ݃ݐ (Ͷͷˑ − Ͷͷʹ)= ͳͷ͸,ͺ ˍʞ˃ 

   

ːܧ (4.102) = (˓୬ℎˆ˓൯⁄ʹ = ሺͳͷ͸,ͺ ∙ ʹሻ ʹ = ͳͷ͸,ͺ ˍʜ.⁄                                          (4.103) 
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4.5.1.6 ȼɨɥɧɨɜɨɟ ɞɚɜɥɟɧɢɟ 

 

Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ 
ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 

 ܹ˅ ˑˎː = Ͳ,ͷߛ௪ℎଵ% ቆ̅ߣ𝜋 + ℎ଴ʹቇ = Ͳ,ͷ ∙ ͳͲ ∙ ͵,ʹͻ ∙ (ͶͲ,͸͵͵,ͳͶ + Ͳ,ͺͶʹ ) == ʹͳͻ,ͺ ˍʜ 

 

(4.104) ℎ଴ = 𝜋ℎଵ%ଶ̅ߣ = ͵,ͳͶ ∙ ͵,ʹͻଶͶͲ,͸͵ = Ͳ,ͺͶ ˏ.    (4.105) 

 

Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢ ɨɫɨɛɨɦ ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ ɢ 
ɜɨɡɞɟɣɫɬɜɢɣ ɩɨ ɮɨɪɦɭɥɚɦ (4.104), (4.105): 

 ܹ˅ ˑˎː = Ͳ,ͷ ∙ ͳͲ ∙ ʹ,ͺͷ ∙ (ʹ͵,Ͷ͵,ͳͶ + ͳ,Ͳͻʹ ) = ͳͳ͵,ͻ͸ ˍʜ, ℎ଴ = ͵,ͳͶ ∙ ʹ,ͺͷଶʹ͵,Ͷ = ͳ,Ͳͻ ˏ. 
 

ɉɥɟɱɨ ɫɢɥɵ ܹ˅ ˑˎː ɨɬɧɨɫɢɬɟɥɶɧɨ ɭɪɨɜɧɹ ɩɨɤɨɹ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ: 
 ˖˔ = ఒ̅ଶ𝜋 − ଷ଼ ℎଵ%                                                                                        (4.106) 

 

-ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ ɩɨ ɮɨɪɦɭɥɟ (4.106): 

 ˖˔ = ͶͲ,͸͵ʹ ∙ ͵,ͳͶ − ͵ͅ ∙ ͵,ʹͻ = ͷ,ʹ ˏ.  

 

-ɞɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ ɩɨ ɮɨɪɦɭɥɟ (4.106): ˖˔ = ʹ͵,Ͷʹ ∙ ͵,ͳͶ − ͵ͅ ∙ ʹ,ͺͷ = ʹ,͹ ˏ 

 

4.5.2 Ɉɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 

 

Ɋɚɫɱёɬ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɩɨ ɦɟɬɨɞɭ 
ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ ɩɟɪɜɨɣ ɝɪɭɩɩɵ (ɩɨ ɧɟɩɪɢɝɨɞɧɨɫɬɢ ɤ ɷɤɫɩɥɭɚɬɚɰɢɢ). 
Ɋɚɫɱёɬ ɩɥɨɬɢɧɵ ɛɭɞɟɦ ɜɟɫɬɢ ɛɟɡ ɭɱёɬɚ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ. 

ȼ ɪɚɫɱёɬɟ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɦ ɫɠɢɦɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɫɨ ɡɧɚɤɨɦ «–», 
ɪɚɫɬɹɝɢɜɚɸɳɢɟ – ɫɨ ɡɧɚɤɨɦ «+» (ɬɚɛɥɢɰɚ 4.4). 
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Ɍɚɛɥɢɰɚ 4.4 – ɇɚɝɪɭɡɤɢ ɧɚ ɩɥɨɬɢɧɭ 

ɇɚɝɪɭɡɤɚ ߛ௙ 
ɇɚɩɪɚɜɥɟ
ɧɢɟ ɫɢɥɵ

Ɉɫɧɨɜɧɨɣ ɫɥɭɱɚɣ ɉɨɜɟɪɨɱɧɵɣ ɫɥɭɱɚɣ 

ɋɢɥɚ, ɤɇ ɉɥɟɱɨ, ɦ Ɇɨɦɟɧɬ, 
ɤɇ∙ɦ 

ɋɢɥɚ, ɤɇ ɉɥɟɱɨ, ɦ Ɇɨɦɟɧɬ, 
ɤɇ∙ɦ 1.Ɍɜ 1  29645 27,66 819980,70 30420 28 851760,0

2.Ɍɧ 1  68,45 -2,73 -187,1 281,25 -2,73 -767,81 

3.Gɛ 0,955 ↓ 17955 -15,68 -

281534,40 
17955 -15,68 -

281534,44.Gɩɥ 0,95 ↓ 38304 -13,87 -

531276,48 
38304 -13,87 -

531276,45.Wɜɡɜ 1  1994,3 0 0,00 4419,8 0 0,00 

6.Wɮ 1  12130 13,13 159266,90 11790 13,13 154802,7 

7.ȿɧ 1,2  73,45 3,67 269,55 73,45 3,67 269,55 

8.ȿɚ 1,2  26,12 0,92 24,03 26,12 0,92 24,03 

9.Wɜɨɥɧ 1  219,76 71,8 14558,18 113,96 75,3 2680,41 

10.Qɡ 0,9 ↓ 31,26 -26,95 -842,46 31,26 -26,95 -842,46 

11.ȿɩ 0,8  125,47 -0,7 -87,83 125,47 -0,7 -87,83 

12.∑N - - 42165,96 

24 
- - 40080,46 

 
- - 

∑Ɇ 180175,43 195027,71 

 

Ɋɚɫɱёɬ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ 

Ɋɚɫɱёɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ 
ɫɟɱɟɧɢɹɯ ɩɥɨɬɢɧɵ (ɩɪɢ ɪɚɫɱɟɬɟ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ ɞɥɢɧɵ) ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɚɦ: 

1) Ⱦɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
 𝜎௨௬ = − ܾܰ + ͸ ∙ ∑ ଶܾܯ = − Ͷʹͳ͸ͷ,ͻͷ͵,ͻ + ͸ ∙ ͳͺͲͳ͹ͷ,Ͷ͵ͷ͵,ͻଶ == −ͶͳͲ,ʹˍʜ/ˏଶ , 

 

    (4.107) 

ɝɞɟ    ܰ – ɫɭɦɦɚ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ;    ܯ – ɫɭɦɦɚ ɦɨɦɟɧɬɨɜ ɜɫɟɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ;    ܾ – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 
 𝜎௫௨ = 𝜎௬௨ ∙ ݉௨ଶ − ௪ߛ ∙ ௗ௨ܪ ∙ ሺͳ − ݉௨ଶሻ = −ͳͲ ∙ ͹͹ == −͹͹Ͳ ˍʜˏଶ ,      (4.108) 

 

ɝɞɟ  ߛ௪ = ͳͲ ɤɇ/ɦ3 – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ; ܪௗ௨ = ∇ʜʞʢ − ∇ʞʝʓ = ʹ͹ͻ − ʹͲʹ = ͹͹ ˏ – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ 
ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ; ݉௨ = tan  ଵ – ɭɝɨɥ ɦɟɠɞɭ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸ. Ɍɚɤ ɤɚɤߙ ଵ, ɝɞɟߙ
ɭ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɧɚɩɨɪɧɚɹ ɝɪɚɧɶ ɜɟɪɬɢɤɚɥɶɧɚ, ɬɨ tan ଵߙ = Ͳ. 

 𝜏௫௬௨ = ௪ߛ) ∙ ௗ௨ܪ + 𝜎௬௨൯ ∙ ݉௨ = Ͳ  (4.109) 𝜎ଵ௨ = 𝜎௬௨ ∙ ሺͳ + ݉௨ଶሻ + ௪ߛ ∙ ௗ௨ܪ ∙ ݉௨ଶ = −ͶͳͲ,ʹ ˍʜ/ˏଶ ;  (4.110) 𝜎ଷ௨ = ௪ߛ− ∙ ௗ௨ܪ = −ͳͲ ∙ ͹͹ = −͹͹Ͳ ˍʜ/ˏଶ .     (4.111) 𝜎௖௨ = (ଵ+௠𝑢మ ൯ଶ {𝜎௨௬[ܿݏ݋ʹሺߙ − δሻ + ͳ] + ݑ݀ܪݓߛ ߙሺʹݏ݋ܿ] − δሻ − (ଵ−௠𝑢మ ൯(ଵ+௠𝑢మ ൯]} =−ͶͳͲ,ʹ ˍʜ/ˏଶ
 

(4.112) 
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2) Ⱦɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
 𝜎௬௧ = − ܾܰ − ͸ ∙ ∑ ଶܾܯ = − Ͷʹͳ͸ͷ,ͻͷ͵,ͻ − ͸ ∙ ͳͺͲͳ͹ͷ,Ͷ͵ͷ͵,ͻଶ = −ͳͳͷͶ,Ͷˍʜ/ˏଶ , (4.113) 𝜎௫௧ = 𝜎௬௧ ∙ ݉௧ଶ − ௪ߛ ∙ ௗ௧ܪ ∙ ሺͳ − ݉௧ଶሻ = = −ͳͳͷͶ,Ͷ ∙ Ͳ,͹ଶ − ͳͲ ∙ ͵,͹ ∙ ሺͳ − Ͳ,͹ଶሻ= −ͷͺͶ,ͷˍʜ/ˏଶ , (4.114) 

 

ɝɞɟ      ݉௧ = Ͳ,͹,      ܪௗ௧ = ∇ʢʜʐሺܳʜʞʢሻ − ∇ʞʝʓ = ʹͲͷ,͹ − ʹͲʹ = ͵,͹ˏ– ɧɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ 
ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ. 

 𝜏௫௬௧ = ௪ߛ)− ∙ ௧ௗܪ + 𝜎௧௬൯ ∙ ݉௧ = −ሺͳͲ ∙ ͵,͹ − ͳͳͷͶ,Ͷሻ ∙ Ͳ,͹= ͹ͺʹ,ʹˍʜ/ˏଶ; (4.115) 𝜎ଷ௧ = 𝜎௬௧ ∙ ሺͳ + ݉௧ଶሻ + ௪ߛ ∙ ௧ௗܪ ∙ ݉௧ଶ = = −ͳͳͷͶ,Ͷ ∙ ሺͳ + Ͳ,͹ଶሻ + ͳͲ ∙ ͵,͹ ∙ Ͳ,͹ଶ= = −ͳ͹Ͳͳ,ͻˍʜ/ˏଶ; (4.116) 

𝜎ଵ௧ = ௪ߛ− ∙ ௗ௧ܪ = −ͳͲ ∙ ͵,͹ = −͵͹ ˍʜ/ˏଶ (4.117) 

 

Ɋɚɫɱёɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɫɜɨɞɢɬɫɹ ɜ ɬɚɛɥɢɰɭ 4.5. 

 

Ɋɚɫɱёɬ ɞɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ 

Ɋɚɫɱёɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɨɫɨɛɨɝɨ ɫɥɭɱɚɹ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ 
ɫɟɱɟɧɢɹɯ ɩɥɨɬɢɧɵ (ɩɪɢ ɪɚɫɱɟɬɟ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ ɞɥɢɧɵ) ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɚɦ: 

1) Ⱦɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
 𝜎௨௬ = − ܾܰ + ͸ ∙ ∑ ଶܾܯ = − ͶͲͲͺͲ,ͷͷ͵,ͻ + ͸ ∙ ͳͻͷͲʹ͹,͹ͳͷ͵,ͻଶ= −͵ͶͲ,ͺ/ˏଶ ,   (4.118) 

 

ɝɞɟ    ܰ – ɫɭɦɦɚ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ;    ܯ – ɫɭɦɦɚ ɦɨɦɟɧɬɨɜ ɜɫɟɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ;    ܾ – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 
 𝜎௫௨ = 𝜎௬௨ ∙ ݉௨ଶ − ௪ߛ ∙ ௗ௨ܪ ∙ ሺͳ − ݉௨ଶሻ = −ͳͲ ∙ ͹ͺ,Ͳ == −͹ͺͲ ˍʜˏଶ ,     (4.119) 

 

ɝɞɟ  ߛ௪ = ͳͲ ɤɇ/ɦ3 – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ; ܪௗ௨ = ∇ʣʞʢ − ∇ʞʝʓ = ʹͺͲ − ʹͲʹ = ͹ͺ ˏ – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ 
ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ; 
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݉௨ = tan  ଵ – ɭɝɨɥ ɦɟɠɞɭ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸ. Ɍɚɤ ɤɚɤߙ ଵ, ɝɞɟߙ
ɭ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɧɚɩɨɪɧɚɹ ɝɪɚɧɶ ɜɟɪɬɢɤɚɥɶɧɚ, ɬɨ tan ଵߙ = Ͳ. 

 𝜏௫௬௨ = ௪ߛ) ∙ ௗ௨ܪ + 𝜎௬௨൯ ∙ ݉௨ = Ͳ (4.120) 𝜎ଵ௨ = 𝜎௬௨ ∙ ሺͳ + ݉௨ଶሻ + ௪ߛ ∙ ௗ௨ܪ ∙ ݉௨ଶ = −͵ͶͲ,ͺ ˍʜ/ˏଶ ; (4.121) 𝜎ଷ௨ = ௪ߛ− ∙ ௗ௨ܪ = −ͳͲ ∙ ͹ͺ = −͹ͺͲ ˍʜ/ˏଶ . (4.122) 

 𝜎௖௨ = ሺଵ+௠𝑢మ ሻଶ {𝜎௨௬[ܿݏ݋ʹሺߙ − δሻ + ͳ] + ௗ௨ܪ௪ߛ ߙሺʹݏ݋ܿ] −−δሻ − ሺଵ−௠𝑢మ ሻ(ଵ+௠𝑢మ ൯]} = −͵ͶͲ,ͺ ˍʜ/ˏଶ
 

(4.123) 
 

 

2) Ⱦɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
 𝜎௬௧ = − ܾܰ − ͸ ∙ ∑ ଶܾܯ = − ͶͲͲͺͲ,ͷͷ͵,ͻ − ͸ ∙ ͳͻͷͲʹ͹,͹ͳͷ͵,ͻଶ == −ͳͳͶ͸,Ͷˍʜ/ˏଶ ,   (4.124) 

𝜎௫௧ = 𝜎௬௧ ∙ ݉௧ଶ − ௪ߛ ∙ ௗ௧ܪ ∙ ሺͳ − ݉௧ଶሻ = = −ͳͳͶ͸,Ͷ ∙ Ͳ,͹ଶ − ͳͲ ∙ ͺ,ʹ ∙ ሺͳ − Ͳ,͹ଶሻ = −͸Ͳ͵,͸ˍʜ/ˏଶ ,   (4.125) 

 

ɝɞɟ     ݉௧ = Ͳ,͹,  

ௗ௧ܪ            = ∇ʢʜʐሺܳʣʞʢሻ − ∇ʞʝʓ = ʹͳͲ,ʹ − ʹͲʹ = ͺ,ʹ ˏ – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ 
ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ; 

 𝜏௫௬௧ = ௪ߛ)− ∙ ௧ௗܪ + 𝜎௧௬൯ ∙ ݉௧ = −ሺͳͲ ∙ ͺ,ʹ − ͳͳͶ͸,Ͷሻ ∙ Ͳ,͹ == ͹Ͷͷ,ͳ ˍʜ/ˏଶ;       (4.126) 𝜎ଷ௧ = 𝜎௬௧ ∙ ሺͳ + ݉௧ଶሻ + ௪ߛ ∙ ௧ௗܪ ∙ ݉௧ଶ = −ͳͳͶ͸,Ͷ ∙ ሺͳ + Ͳ,͹ଶሻ + ͳͲ ∙ ͺ,ʹ ∙ Ͳ,͹ଶ = −ͳ͸͸ͺ,Ͳ ˍʜ/ˏଶ; (4.127) 𝜎ଵ௧ = ௪ߛ− ∙ ௗ௧ܪ = −ͳͲ ∙ ͺ,ʹ = −ͺʹ ˍʜ/ˏଶ (4.128) 

 

Ɋɚɫɱёɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɫɜɨɞɢɬɫɹ ɜ ɬɚɛɥɢɰɭ 4.5: 

 

Ɍɚɛɥɢɰɚ 4.5 - Ɉɫɧɨɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ 
ɇɚɩɨɪɧɚɹ ɝɪɚɧɶ ɇɢɡɨɜɚɹ ɝɪɚɧɶ 

Ɉɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ 

ɇɚɩɪɹɠɟɧɢɟ ˍʜ/ˏଶ ɇɚɩɪɹɠɟɧɢɟ ˍʜ/ˏଶ 𝜎௬ -410,2 𝜎௬ -1154,4 𝜎௫ -770 𝜎௫ -584,5 𝜏௫௬ 0 𝜏௫௬ 782,2 𝜎ଷ -770 𝜎ଷ -1701,9 𝜎ଵ -410,2 𝜎ଵ -37 𝜎˔ -410,2   
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 4.5 
ɇɚɩɨɪɧɚɹ ɝɪɚɧɶ ɇɢɡɨɜɚɹ ɝɪɚɧɶ 

Ɉɫɨɛɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ 

ɇɚɩɪɹɠɟɧɢɟ ˍʜ/ˏଶ ɇɚɩɪɹɠɟɧɢɟ ˍʜ/ˏଶ 𝜎௬ -340,8 𝜎௬ -1146,4 𝜎௫ -780 𝜎௫ -603,6 𝜏௫௬ 0 𝜏௫௬ 745,1 𝜎ଷ -780 𝜎ଷ -1668,0 𝜎ଵ -340,8 𝜎ଵ -82 𝜎˔ -340,8   

 

ɗɩɸɪɵ ɧɨɪɦɚɥɶɧɵɯ ɧɚɩɪɹɠɟɧɢɣ ɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɢ ɜɟɪɬɢɤɚɥɶɧɵɯ 
ɩɥɨɳɚɞɹɯ, ɚ ɬɚɤ ɠɟ ɤɚɫɚɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢɜɟɞɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ʉ. 

 

4.5.3 Ʉɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 

ɉɨɫɥɟ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɢ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ 
ɧɚɝɪɭɡɨɤ, ɩɪɨɜɟɪɢɬɶ ɫɨɨɪɭɠɟɧɢɟ ɧɚ ɩɪɨɱɧɨɫɬɶ, ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶɫɹ ɫɥɟɞɭɸɳɢɟ 
ɭɫɥɨɜɢɹ: 

1) ȼɨ ɜɫɟɯ ɬɨɱɤɚɯ ɩɥɨɬɢɧɵ: 
௡ߛ  ∙ ௟௖ߛ ∙ |𝜎ଷ| ൑ ௖ௗߛ ∙ ܴ௕ , (4.129) 

 

ɝɞɟ     ߛ௡= 1,25 – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ, ɞɥɹ ɫɨɨɪɭɠɟɧɢɣ 
I ɤɥɚɫɫɚ; ߛ௟௖– ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ,            ߛ௟௖= 1,0 – ɞɥɹ ɪɚɫɱɟɬɨɜ ɩɨ ɩɟɪɜɨɦɭ ɩɪɟɞɟɥɶɧɨɦɭ ɫɨɫɬɨɹɧɢɸ ɢ ɨɫɧɨɜɧɨɦɭ 
ɫɨɱɟɬɚɧɢɸ ɧɚɝɪɭɡɨɤ;            ߛ௟௖= 0,9 – ɞɥɹ ɪɚɫɱɟɬɨɜ ɩɨ ɩɟɪɜɨɦɭ ɩɪɟɞɟɥɶɧɨɦɭ ɫɨɫɬɨɹɧɢɸ ɢ ɨɫɨɛɨɦɭ 
ɫɨɱɟɬɚɧɢɸ ɧɚɝɪɭɡɨɤ;  

σ3 – ɦɚɤɫɢɦɚɥɶɧɨɟ ɝɥɚɜɧɨɟ ɧɚɩɪɹɠɟɧɢɟ; ܴ௕ = 4,5 Ɇɉɚ – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɫɠɚɬɢɸ ɞɥɹ ɦɚɪɤɢ ɛɟɬɨɧɚ 
ȼ 7,5 [13];             ߛ௖ௗ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ;              ߛ௖ௗ = 0,9 – ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ;              ߛ௖ௗ = 1,0 – ɩɪɢ ɨɫɨɛɨɦ ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ.   

 

Ⱦɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɩɨ ɮɨɪɦɭɥɟ (4.129): 

 ͳ,ʹͷ ∙ ͳ ∙ |ͳ͹Ͳͳ,ͻ| ൑ ͶͷͲͲ ∙ Ͳ,ͻ; ʹͳʹ͹,Ͷ ˍʞ˃ ൑ ͶͲͷͲ ˍʞ˃. 
 

Ⱦɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɩɨ ɮɨɪɦɭɥɟ (4.129): 

 



57 

 

ͳ,ʹͷ ∙ Ͳ,ͻ ∙ |ͳ͸͸ͺ,Ͳ| ൑ ͶͷͲͲ ∙ ͳ; ͳͺ͹͸,ͷ ˍʞ˃ ൑ ͶͷͲͲ ˍʞ˃. 
 

2) Ɉɬɫɭɬɫɬɜɢɟ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ: 
 𝜎௬௨ < Ͳ (4.130) 

 

Ⱦɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɩɨ ɮɨɪɦɭɥɟ (4.130): 

 −ͶͳͲ,ʹ ˍʞ˃ < Ͳ. 
 

Ⱦɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɩɨ ɮɨɪɦɭɥɟ (4.130): 

 −͵ͶͲ,ͺ ˍʞ˃ < Ͳ. 
 

3) ȼ ɡɨɧɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ: 
 |𝜎௬௨| ൒ Ͳ,ʹͷ ∙ ௪ߛ ∙  ,ௗ௨ܪ

 

(4.131) 

Ⱦɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɩɨ ɮɨɪɦɭɥɟ (4.131): 

 ͶͳͲ,ʹ ˍʞ˃ ൒ ͳͻʹ,ͷ ˍʞ˃. 
 

Ⱦɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɩɨ ɮɨɪɦɭɥɟ (4.131): 

 ͵ͶͲ,ͺ ˍʞ˃ ൒ ͳͻͷ ˍʞ˃. 
 

4) ɉɨɞ ɜɫɟɣ ɩɥɨɬɢɧɨɣ: 
 |𝜎௬௠௔௫| ൑ [𝜎ˑ]ℎ , 

 

(4.132) 

ɝɞɟ    [𝜎ˑ]ℎ - ɞɥɹ ɫɤɚɥɶɧɨɝɨ ɨɫɧɨɜɚɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 5000ɤɉɚ. 
 

Ⱦɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɩɨ ɮɨɪɦɭɥɟ (4.132): 

 |−ͳͳͷͶ,Ͷ|ˍʞ˃ ൑ ͷͲͲͲ ˍʞ˃. 
 

Ⱦɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɩɨ ɮɨɪɦɭɥɟ (4.132): 

 |−ͳͳͶ͸,Ͷ|ˍʞ˃ ൑ ͷͲͲͲ ˍʞ˃. 
 

ȼɫɟ ɭɫɥɨɜɢɹ ɜɵɩɨɥɧɹɸɬɫɹ, ɫɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦɢ 
ɩɪɨɱɧɨɫɬɢ. 
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4.6 Ɋɚɫɱёɬ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ 

 

ɉɨɬɟɪɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɦɨɠɟɬ ɩɪɨɢɫɯɨɞɢɬɶ 
ɩɨ ɤɨɧɬɚɤɬɭ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ ɢ ɨɫɧɨɜɚɧɢɹ – ɩɥɨɫɤɢɣ ɫɞɜɢɝ, ɢɥɢ ɩɨ ɧɟɤɨɬɨɪɨɣ 
ɢɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɜ ɨɫɧɨɜɚɧɢɢ ɞɨɫɬɚɬɨɱɧɨ ɫɥɨɠɧɨɝɨ ɨɱɟɪɬɚɧɢɹ. 
ɂɫɫɥɟɞɨɜɚɧɢɹɦɢ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɟɫɥɢ ɧɨɪɦɚɥɶɧɨɟ ɤɨɧɬɚɤɬɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, 
ɞɟɣɫɬɜɭɸɳɟɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ ɧɟ ɩɪɟɜɨɫɯɨɞɢɬ ɤɪɢɬɢɱɟɫɤɨɝɨ, ɬɨ 
ɫɞɜɢɝ ɛɭɞɟɬ ɩɥɨɫɤɢɦ, ɟɫɥɢ ɭɫɥɨɜɢɟ ɧɟ ɫɨɛɥɸɞɚɟɬɫɹ, ɬɨ ɝɥɭɛɢɧɧɵɦ. 

Ɋɚɫɱɟɬ ɩɥɨɬɢɧɵ ɧɚ ɭɫɬɨɣɱɢɜɨɫɬɶ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɨɩɪɟɞɟɥɟɧɢɢ 
ɤɨɷɮɮɢɰɢɟɧɬɚ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ: 

 ܴ ∙ ܨ௖ߛ ∙ ௟௖ߛ ൒  ௡ߛ
(4.133) ܴ = ˎ˒ܩ) + ʐܩ − ܹ˅ ˊ˅ − ˗ܹ + ܳˊ൯ ∙ tan 𝜑 + ܿ ∙ 𝜔 (4.134) ܨ = ܶ˅ − ܶː + ܹ˅ ˑˎː +  ː (4.135)ܧ

 

ɝɞɟ    ݊ܽݐ𝜑 = Ͳ,ͺ – ɜɧɭɬɪɟɧɧɟɟ ɬɪɟɧɢɟ ɞɥɹ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ (ɨɫɚɞɨɱɧɵɣ ɝɪɭɧɬ - 
ɝɪɚɧɢɬ);      ܿ = ͳͷͲˍʜ/ˏଶ– ɫɰɟɩɥɟɧɢɟ ɞɥɹ ɫɤɚɥɵ; 

  𝜔 = 𝐵˒ ∙ ͳ = ͷ͵,ͻ ˏଶ – ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɩɪɨɟɤɰɢɹ ɩɥɨɳɚɞɢ ɩɨɞɨɲɜɵ 
ɩɥɨɬɢɧɵ, ɩɪɢ ɪɚɫɱёɬɟ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ. 

 

ɇɚɣɞɟɧɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɞɨɥɠɟɧ ɛɵɬɶ ɛɨɥɶɲɟ ɧɨɪɦɚɬɢɜɧɨɝɨ 
ɡɧɚɱɟɧɢɹ (ɞɥɹ I ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɣ ߛ௡ = 1,25). 

 
Ɉɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ 

 
 ܴ = Ͷͳͺͳ͹,ͺ ˍʜ/ˏ , ܨ = ʹͻͻʹͳ,ͺˍʜ/ˏ. 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɭɫɥɨɜɢɟ ɧɚ ɫɞɜɢɝ ɩɨ ɮɨɪɦɭɥɟ (4.131): 

 Ͷʹͳʹ͸,ͷ ∙ Ͳ,ͻͷʹͻͺ͹ͺ,ͻ ∙ ͳ,Ͳ ൒ ͳ,ʹͷ , ͳ,ͶͲ ൒ ͳ,ʹͷ . 
 

ɋɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ ɭɫɬɨɣɱɢɜɨɫɬɢ. 
 

Ɉɫɨɛɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ: 
 ܴ = ͶͲͲͻ͵,ͳ ˍʜ/ˏ , ܨ = ͵Ͳʹͳͺ,͹ˍʜ/ˏ. 
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɭɫɥɨɜɢɟ ɧɚ ɫɞɜɢɝ ɩɨ ɮɨɪɦɭɥɟ (4.133): 

 ͶͲͳͶͻ,Ͷ ∙ Ͳ,ͻͷ͵Ͳ͵ʹ͸,ʹ ∙ Ͳ,ͻ ൒ ͳ,ʹͷ , ͳ,ͶͲ ൒ ͳ,ʹͷ . 
 

ɋɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ ɭɫɬɨɣɱɢɜɨɫɬɢ. 
Ⱥɧɚɥɢɡɢɪɭɹ ɪɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ, ɦɨɠɧɨ ɭɬɜɟɪɠɞɚɬɶ, ɱɬɨ ɜɵɛɪɚɧɧɵɣ 

ɩɪɨɮɢɥɶ ɩɥɨɬɢɧɵ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ ɩɪɨɱɧɨɫɬɢ ɢ ɧɚɞɟɠɧɨɫɬɢ ɩɪɢ 
ɨɫɧɨɜɧɨɦ ɢ ɨɫɨɛɨɦ ɫɨɱɟɬɚɧɢɹɯ ɧɚɝɪɭɡɨɤ. Ⱥ ɬɚɤɠɟ ɹɜɥɹɟɬɫɹ ɷɤɨɧɨɦɢɱɧɵɦ. Ɂɚɩɚɫ 
ɩɨ ɧɚɞɟɠɧɨɫɬɢ ɩɥɨɬɢɧɵ ɨɛɟɫɩɟɱɢɜɚɟɬ ɟɟ ɭɫɬɨɣɱɢɜɨɫɬɶ. 

 

4.7 ɋɪɚɛɨɬɤɚ ɩɨɥɧɨɝɨ ɩɨɥɟɡɧɨɝɨ ɨɛɴёɦɚ ɞɨ ɧɚɫɬɭɩɥɟɧɢɹ ɫɥɟɞɭɸɳɟɝɨ 
ɩɚɜɨɞɤɚ. 

 

ɋɪɟɞɧɢɟ ɪɚɫɯɨɞɵ ɜ ɡɢɦɧɢɟ ɦɟɫɹɰɵ: 
Qɧɨɹ = 82 ɦଷ ɫ.⁄  

Qɞɟɤ = 72 ɦଷ ɫ.⁄  

Qɹɧɜ = 61 ɦଷ ɫ.⁄  

Qɮɟɜ = 52 ɦଷ ɫ.⁄  

Qɦɚɪ = 49 ɦଷ ɫ.⁄  

 

ɉɪɢɬɨɤ ɜɨɞɵ ɡɚ ɡɢɦɧɢɟ ɦɟɫɹɰɵ: 
 

V = Q∙t                                                                                                        (4.136) 

Vɧɨɹ = Qɧɨɹ∙tɧɨɹ = 82∙2592000 = 212544000 ɦ3; 

Vɞɟɤ = Qɞɟɤ∙tɞɟɤ = 72∙2678400 = 192844800 ɦ3; 

Vɹɧɜ = Qɹɧɜ∙tɹɧɜ = 61∙2678400 = 163382400 ɦ3; 

Vɮɟɜ = Qɮɟɜ∙tɮɟɜ = 52∙2419200 = 125798400 ɦ3; 

Vɦɚɪ = Qɦɚɪ∙tɦɚɪ = 49∙2678400 = 131241600 ɦ3; 

Vɡɢɦ = Vɧɨɹ +Vɞɟɤ +Vɹɧɜ + Vɮɟɜ + Vɦɚɪ = 212544000 + 192844800 + 

163382400 + 125798400 + 131241600 = 825811200 ɦ3 
(4.137) 

 

ɉɨɥɧɵɣ ɨɛɴёɦ: 

 

Vɩɨɥɧ = Vɩɨɥɟɡɧ + Vɡɢɦ = 5200000000 + 825811200 =6025811200 ɦ3 (4.138) 

 

Ɋɚɫɯɨɞ ɜɨɞɵ ɜ ɡɢɦɧɢɟ ɦɟɫɹɰɵ: 
 

Q = V˒ˑˎː୲ːˑя+୲ˇˈˍ+୲яː˅+୲˗ˈ˅+୲ˏ˃˓ = ଺଴ଶହ଼ଵଵଶ଴଴ଶହଽଶ଴଴଴+ଶ଺଻଼ସ଴଴+ଶ଺଻଼ସ଴଴+ଶସଵଽଶ଴଴+ଶ଺଻଼ସ଴଴ = 462 ɦଷ ɫ⁄  
(4.139) 
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4.8 Ɋɚɫɱёɬ ɩɪɨɩɭɫɤɚ ɩɨɥɧɨɝɨ ɩɨɥɟɡɧɨɝɨ ɨɛɴёɦɚ ɱɟɪɟɡ ɞɨɧɧɵɟ ɨɬɜɟɪɫɬɢɹ. 
 

ɇɚ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɬɚɧɰɢɨɧɧɨɣ ɱɚɫɬɢ ɢ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 
ɜɨɡɦɨɠɟɧ ɩɪɨɩɭɫɤ ɪɚɫɯɨɞɚ, ɪɚɜɧɨɝɨ 462 ɦ3/ɫ, ɱɟɪɟɡ ɞɨɧɧɵɟ ɨɬɜɟɪɫɬɢɹ 
ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ. 

ɉɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɞɨɧɧɵɯ ɨɬɜɟɪɫɬɢɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 ܳmax =  (4.140)                                                                                      ܪ݃ʹ√𝜔ߤ

 

ɝɞɟ 0,8 = ߤ – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ; 
ω - ɩɥɨɳɚɞɶ ɨɬɜɟɪɫɬɢɹ, ɦ2; 

ɇ - ɧɚɩɨɪ ɧɚɞ ɰɟɧɬɪɨɦ ɜɵɯɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ, ɦ. 
 

ɂɡ ɮɨɪɦɭɥɵ ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɨɬɜɟɪɫɬɢɹ ɩɪɢ 

ɢɡɜɟɫɬɧɨɦ Qmax, ɧɚɩɨɪɟ 70 ɦ ɢ ɤɨɥɢɱɟɫɬɜɨɦ ɨɬɜɟɪɫɬɢɣ n ɪɚɜɧɵɦ 1 ɛɭɞɟɬ ɪɚɜɧɚ: 
 𝜔 = ொ୫ୟ୶ఓ𝜔√ଶ௚ு = ସ଺ଶ଴.଼∙ଵ∙√ଶ∙ଽ.଼ଵ∙଻଴ = ͳͷ,ͷͺ м2

 ≈ 16 ɦ2                                                        (4.141) 

 

ɒɢɪɢɧɚ ɨɬɜɟɪɫɬɢɹ b ɪɚɜɧɚ 4 ɦ, ɬɨɝɞɚ ɜɵɫɨɬɚ ɛɭɞɟɬ ɪɚɜɧɚ: 
 ℎ = 𝜔ୠ = ଵସସ  = 4 м                                                                                                 (4.142) 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɥɹ ɩɪɨɩɭɫɤɚ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ 

ɨɞɢɧ ɞɨɧɧɵɣ ɜɨɞɨɫɛɪɨɫ ɫ ɪɚɡɦɟɪɚɦɢ 4ɯ4 ɦ, ɞɥɹ ɡɚɤɪɵɬɢɹ ɤɨɬɨɪɵɯ 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɥɨɫɤɢɣ ɡɚɬɜɨɪ. 
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5 Ɍɟɯɧɨɥɨɝɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

 

5.1 ɗɬɚɩɵ ɜɨɡɜɟɞɟɧɢɹ ɫɨɨɪɭɠɟɧɢɣ ɢ ɫɯɟɦɚ ɩɪɨɩɭɫɤɚ ɫɬɪɨɢɬɟɥɶɧɵɯ 
ɪɚɫɯɨɞɨɜ ɧɚ ɪɚɡɥɢɱɧɵɯ ɷɬɚɩɚɯ 

 

Ɍɚɤ ɤɚɤ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹ ɹɜɥɹɟɬɫɹ ɜɵɫɨɤɨɣ ɩɨ ɧɚɩɨɪɭ (70 ɦ), ɩɪɢɧɹɬɨ 
ɪɟɲɟɧɢɟ ɩɪɢɦɟɧɢɬɶ ɩɪɢɩɥɨɬɢɧɧɭɸ ɤɨɦɩɨɧɨɜɤɭ ɝɢɞɪɨɭɡɥɚ. 

ɉɪɨɩɭɫɤ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɧɚ ɧɚɱɚɥɶɧɨɦ ɷɬɚɩɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɱɟɪɟɡ 
ɫɬɟɫɧɟɧɧɨɟ ɪɭɫɥɨ ɪɟɤɢ, ɧɚ ɡɚɤɥɸɱɢɬɟɥɶɧɵɯ ɷɬɚɩɚɯ ɱɟɪɟɡ ɞɨɧɧɵɟ ɨɬɜɟɪɫɬɢɹ.  

 

5.1.1 ɉɟɪɜɵɣ ɷɬɚɩ 
 

ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɩɥɨɬɢɧɵ ɧɚɱɢɧɚɟɬɫɹ ɫɭɠɟɧɢɹ ɪɭɫɥɚ ɪɟɤɢ, ɫɨɡɞɚɧɢɹ 
ɤɨɬɥɨɜɚɧɚ, ɜ ɤɨɬɨɪɨɦ ɜɨɡɜɨɞɢɬɫɹ ɜɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɚ, ɫɬɚɧɰɢɨɧɧɚɹ ɩɥɨɬɢɧɚ. 
ɉɪɨɩɭɫɤ ɪɚɫɯɨɞɚ ɧɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɱɟɪɟɡ ɫɬɟɫɧɟɧɧɨɟ ɪɭɫɥɨ ɪɟɤɢ 
ɫɨ ɫɬɨɪɨɧɵ ɥɟɜɨɝɨ ɛɟɪɟɝɚ. 

Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɤɨɬɥɨɜɚɧɚ, ɜ ɤɨɬɨɪɨɦ ɛɭɞɭɬ ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɫɧɨɜɧɵɟ ɪɚɛɨɬɵ 
ɩɨ ɜɨɡɜɟɞɟɧɢɸ ɫɨɨɪɭɠɟɧɢɹ, ɧɟɨɛɯɨɞɢɦɨ ɜɨɡɜɟɫɬɢ ɝɪɭɧɬɨɜɵɟ ɩɟɪɟɦɵɱɤɢ. 

ɑɚɫɬɶ ɪɭɫɥɚ, ɩɟɪɟɤɪɵɬɚɹ ɩɟɪɟɦɵɱɤɚɦɢ, ɫɨɫɬɚɜɥɹɟɬ 65 % ɲɢɪɢɧɵ ɪɭɫɥɚ ɜ 
ɫɬɜɨɪɟ. 

Ɉɫɧɨɜɧɵɟ ɫɬɪɨɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ 1 ɷɬɚɩɚ: 
 ɜɨɡɜɟɞɟɧɢɟ ɜɟɪɯɨɜɨɣ, ɩɪɨɞɨɥɶɧɨɣ ɢ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɟɤ; 
 ɨɬɤɚɱɤɚ ɜɨɞɵ ɢɡ ɤɨɬɥɨɜɚɧɚ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ; 
 ɛɟɬɨɧɢɪɨɜɚɧɢɟ ɬɟɥɚ ɜɨɞɨɫɛɪɨɫɧɨɣ ɢ ɫɬɚɧɰɢɨɧɧɨɣ ɩɥɨɬɢɧɵ ɞɨ ɨɬɦ. 202,0 ɦ 

ɞɨ ɨɬɦ. 232,0 ɦ. 
 ɭɫɬɪɨɣɫɬɜɨ ɝɥɭɛɨɤɨɣ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ; 
 ɛɭɪɟɧɢɟ ɞɪɟɧɚɠɧɵɯ ɫɤɜɚɠɢɧ ɜ ɨɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧɵ. 

Ɋɚɫɱɟɬ ɩɟɪɟɦɵɱɟɤ ɫ ɭɱɟɬɨɦ ɩɪɨɩɭɫɤɚ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɱɟɪɟɡ 
ɫɬɟɫɧɟɧɧɨɟ ɪɭɫɥɨ: 

ɐɟɥɶ ɪɚɫɱɟɬɚ – ɨɛɟɫɩɟɱɢɬɶ ɛɟɡɨɩɚɫɧɵɣ ɩɪɨɩɭɫɤ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɢ 
ɨɩɪɟɞɟɥɢɬɶ ɨɩɬɢɦɚɥɶɧɵɟ ɪɚɡɦɟɪɵ ɩɟɪɟɦɵɱɟɤ. 

ɉɟɪɟɦɵɱɤɢ ɨɬɧɨɫɹɬɫɹ ɤ ɜɪɟɦɟɧɧɵɦ ɫɨɨɪɭɠɟɧɢɹɦ IV ɤɥɚɫɫɚ 
ɤɚɩɢɬɚɥɶɧɨɫɬɢ. ȿɠɟɝɨɞɧɭɸ ɪɚɫɱɟɬɧɭɸ ɜɟɪɨɹɬɧɨɫɬɶ ɩɪɟɜɵɲɟɧɢɹ ɪɚɫɱɟɬɧɵɯ 
ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɜɨɞɵ ɩɪɢ ɫɪɨɤɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɟɪɟɦɵɱɟɤ ɞɨ 3-ɯ ɥɟɬ 
ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ – 10% [13]. 

Ɋɚɫɱɟɬɧɵɣ ɫɬɪɨɢɬɟɥɶɧɵɣ ɪɚɫɯɨɞ 10 % ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ ܳ˔˕˓ =ͳͺͳͷ ˏଷ/˔, ɩɪɢ ɷɬɨɦ ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɪɟɤɟ ɪɚɜɧɚ 5,4 ɦ. 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɟɣ ɩɪɨɞɨɥɶɧɨɣ ɢ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɟɤ ɧɚɩɪɹɦɭɸ ɡɚɜɢɫɢɬ ɨɬ 

ɩɨɜɵɲɟɧɢɹ ɭɪɨɜɧɹ ɜɨɞɵ ɩɟɪɟɞ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɨɣ.  
Ȼɵɬɨɜɭɸ ɫɤɨɪɨɫɬɶ ɜɨɞɵ ɜ ɪɟɤɟ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɮɨɪɦɭɥɟ: 

  ଴ܸ = ொ˔˕˓௪బ                                                                                                        (5.1) 
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 .˓˕˔ܳ ଴ - ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɪɭɫɥɚ ɪɟɤɢ ɞɨ ɫɬɟɫɧɟɧɢɹ ɩɪɢݓ ˈˇˆ

  ଴ܸ = ொ˔˕˓௪బ = ଵ଼ଵହଵଶ଼ହ = ͳ,Ͷͳ ˏ/˔.   ௖ܸ = ொ˔˕˓ ௪೎                                                                                                        (5.2) 

 

ɝɞɟ ݓ௖ - ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɫɭɠɟɧɧɨɣ ɱɚɫɬɢ ɪɭɫɥɚ ɩɪɢ ܳ ˔˕˓ ɩɪɢɧɢɦɚɟɦ 
65% ɨɬ ݓ଴; 

  ௖ܸ = ௖ݓ ˓˕˔ܳ = ͳͺͳͷͷͳͶ = ͵,ͷ͵ ˏ/˔. 
 

Ⱦɨɩɭɫɬɢɦɚɹ ɧɟɪɚɡɦɵɜɚɸɳɚɹ ɫɤɨɪɨɫɬɶ ɞɥɹ ɫɤɚɥɶɧɵɯ ɝɪɭɧɬɨɜ ɫɨɫɬɚɜɥɹɟɬ 
ɛɨɥɟɟ 5 ɦ/ɫ, ɬɚɤ ɤɚɤ ɜ ɨɫɧɨɜɚɧɢɢ  ɡɚɥɟɝɚɟɬ ɝɪɚɧɢɬ, ɫɤɨɪɨɫɬɶ, ɩɨɥɭɱɟɧɧɚɹ ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɨɜ ɹɜɥɹɟɬɫɹ ɞɨɩɭɫɬɢɦɨɣ [12]. 

Ɂɧɚɱɟɧɢɟ ɩɨɜɵɲɟɧɢɹ ɭɪɨɜɧɹ ɜɨɞɵ ɩɟɪɟɞ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɨɣ ɦɨɠɧɨ 
ɜɵɱɢɫɥɢɬɶ ɩɨ ɮɨɪɦɭɥɟ: 

  ܼ = ଵφమ ·  ௏೎మଶ·௚ −  ௏బమଶ ·௚,                                                                                       (5.3) 

 

ɝɞɟ φ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ, ɞɥɹ ɬɪɚɩɟɰɟɢɞɚɥɶɧɵɯ ɩɟɪɟɦɵɱɟɤ φ = 0,8 – 0,85, 

ɩɪɢɧɢɦɚɟɦ φ ɪɚɜɧɵɦ 0,85; 
V0 – ɛɵɬɨɜɚɹ ɫɤɨɪɨɫɬɶ ɜɨɞɵ ɜ ɪɟɤɟ; 

Vc – ɛɵɬɨɜɚɹ ɫɤɨɪɨɫɬɶ ɜɨɞɵ ɜ ɪɟɤɟ ɢ ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɜ ɫɭɠɟɧɧɨɦ ɪɭɫɥɟ. 
 ܼ = ଵφమ ·  ௏೎మଶ·௚ − ௏బమଶ ·௚ = ଵ଴,଼ହమ ·  ଷ,ହଷమଶ·ଽ,଼ଵ −  ଵ,ସଵమଶ ·ଽ,଼ଵ = Ͳ,͹ͺ ˏ,                                 (5.4) 

 

Ɉɬɦɟɬɤɢ ɝɪɟɛɧɟɣ ɩɪɨɞɨɥɶɧɨɣ ɢ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɟɤ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ 
ɮɨɪɦɭɥɚɦ: 

- ɞɥɹ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɢ: 
˒˅ܪ  =  ℎː˄ +  ܼ + ܽ,                                                                                    (5.5) 

 

ɝɞɟ ℎː˄– ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ܳ˔˕˓; ܼ - ɡɧɚɱɟɧɢɟ ɩɨɜɵɲɟɧɢɹ ɭɪɨɜɧɹ ɜɨɞɵ ɩɟɪɟɞ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɨɣ; ܽ – ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɡɚɩɚɫ, ɩɪɢɧɢɦɚɟɦɵɣ ɪɚɜɧɵɦ 1 ɦ. 
˒˅ܪ  =  ͷ,Ͷ + Ͳ,͹ͺ + ͳ,Ͳ = ͹,ͳͺ ˏ. 

 

- ɞɥɹ ɩɪɨɞɨɥɶɧɨɣ ɩɟɪɟɦɵɱɤɢ: 
˒˒ܪ  =  ℎː˄ +  ܼ,                                                                                            (5.6) 
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˒˒ܪ  =  ͷ,Ͷ + Ͳ,͹ͺ = ͸,ͳͺ ˏ. 
 

ɉɨ ɩɥɚɧɭ ɨɩɪɟɞɟɥɹɟɦ ɞɥɢɧɵ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɢ Lɜ ɢ ɩɪɨɞɨɥɶɧɨɣ 
ɩɟɪɟɦɵɱɤɢ Lɩ (Lɜ= 182 ɦ, Lɩ=64 ɦ). 

ɉɨɥɨɠɟɧɢɟ ɩɟɪɟɦɵɱɟɤ ɩɪɢ ɫɟɤɰɢɨɧɢɪɨɜɚɧɢɢ ɪɭɫɥɚ ɨɩɪɟɞɟɥɹɟɦ ɩɨ 
ɝɪɚɧɢɰɚɦ ɜɤɥɸɱɟɧɧɵɯ ɜ ɤɨɬɥɨɜɚɧ ɫɨɨɪɭɠɟɧɢɣ ɫ ɭɱɟɬɨɦ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ 
ɩɥɨɳɚɞɨɤ (ɨɬ ɨɫɧɨɜɚɧɢɹ ɩɟɪɟɦɵɱɤɢ ɞɨ ɛɪɨɜɤɢ ɤɨɬɥɨɜɚɧɚ) ɪɚɡɦɟɪɨɦ: 

- ɞɨ ɩɪɨɞɨɥɶɧɨɣ ɩɟɪɟɦɵɱɤɢ -  5 ɦ; 
- ɞɨ ɩɨɩɟɪɟɱɧɵɯ ɩɟɪɟɦɵɱɟɤ – 20ɦ. 
Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɩɥɨɳɚɞɤɢ ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ ɩɪɚɜɢɥɶɧɨɣ ɢ ɛɟɡɨɩɚɫɧɨɣ 

ɨɪɝɚɧɢɡɚɰɢɢ ɪɚɛɨɬ ɜ ɤɨɬɥɨɜɚɧɟ. 
Ɍɢɩ ɢ ɤɨɧɫɬɪɭɤɰɢɹ ɩɟɪɟɦɵɱɟɤ 

ɉɨɩɟɪɟɱɧɨɟ ɫɟɱɟɧɢɟ ɜɟɪɯɨɜɨɣ, ɩɪɨɞɨɥɶɧɨɣ ɢ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɟɤ 
ɩɪɢɜɟɞɟɧɨ ɧɚ ɪɢɫɭɧɤɚɯ 5.1, 5.2 ɢ 5.3. 

ɉɪɢɧɢɦɚɟɦ ɤɚɦɟɧɧɨ – ɡɟɦɥɹɧɵɟ ɩɟɪɟɦɵɱɤɢ, ɫ ɲɢɪɢɧɨɣ ɩɨ ɝɪɟɛɧɸ 6 ɦ. 
ɇɢɡɨɜɨɣ ɨɬɤɨɫ ɜɟɪɯɨɜɨɣ ɢ ɩɪɨɞɨɥɶɧɨɣ ɩɟɪɟɦɵɱɟɤ 1:1,4, ɜɟɪɯɨɜɨɣ 1:2.  
 

 
Ɋɢɫɭɧɨɤ 5.1 − ɉɨɩɟɪɟɱɧɨɟ ɫɟɱɟɧɢɟ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɢ 

 

 
Ɋɢɫɭɧɨɤ 5.2 − ɉɨɩɟɪɟɱɧɨɟ ɫɟɱɟɧɢɟ ɩɪɨɞɨɥɶɧɨɣ ɩɟɪɟɦɵɱɤɢ 

ɉɥɨɳɚɞɢ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɟɪɟɦɵɱɟɤ. 
Ɉɩɪɟɞɟɥɹɟɦ ɩɥɨɳɚɞɢ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɟɪɟɦɵɱɟɤ 𝜔˒˒ = ͳͲʹ ˏଶ;  𝜔˅˒ = ͳ͵Ͳ,͹ͳ ˏଶ. 
Ɉɩɪɟɞɟɥɹɟɦ ɫɭɦɦɚɪɧɵɣ ɨɛɴёɦ ɜɟɪɯɨɜɨɣ ɢ ɩɪɨɞɨɥɶɧɨɣ ɩɟɪɟɦɵɱɟɤ ɩɟɪɜɨɣ 

ɨɱɟɪɟɞɢ: 
 

V = ωɩɩ∙Lɩɩ+ωɜɩLɜɩ                                                                                       (5.7) 

V = ሺͳͲʹ ∙ ͸Ͷ +  ͳ͵Ͳ,͹ͳ ∙ ͳͺʹሻ = ͵Ͳ͵ͳͺ ˏଷ 

 

Ɉɩɪɟɞɟɥɹɟɦ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɤɢ: 
˒ːܪ  =  ℎː˄ +  ܽ                                                                                             (5.8) 
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˒ːܪ =  ͷ,Ͷ + ͳ = ͸,Ͷ ˏ. 
 

 
Ɋɢɫɭɧɨɤ 5.3− ɉɨɩɟɪɟɱɧɨɟ ɫɟɱɟɧɢɟ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɤɢ 

 

Ɉɩɪɟɞɟɥɹɟɦ ɧɚɢɛɨɥɶɲɭɸ ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɧɢɡɨɜɨɣ 
ɩɟɪɟɦɵɱɤɢ: ωɧɩ=93,8 ɦ2. 

Ɉɩɪɟɞɟɥɹɟɦ ɨɛɴёɦ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɤɢ: 
 ܸ =  𝜔 ∙ ˒ːܮ = ͵,ͺ ∙ ͳͺʹ = ͳ͹Ͳ͹ͳ,͸  ˏଷ                                                              (5.9) 

 

ɇɚɡɧɚɱɚɟɦ ɜɪɟɦɹ ɧɚɱɚɥɚ ɪɚɛɨɬ ɩɨ ɜɨɡɜɟɞɟɧɢɸ ɩɟɪɟɦɵɱɟɤ. 
Ɉɩɪɟɞɟɥɹɟɦ ɜɪɟɦɹ, ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɜɨɡɜɟɞɟɧɢɹ ɜɫɟɯ ɩɟɪɟɦɵɱɟɤ: 
 

tɩɟɪ = ΣVɩɟɪ / Jɩɟɪ                                                                                           (5.10) 

 

ɝɞɟ ΣVɩɟɪ – ɫɭɦɦɚɪɧɵɣ ɨɛɴɟɦ ɜɫɟɯ ɩɟɪɟɦɵɱɟɤ, Jɩɟɪ – ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɜɨɡɜɟɞɟɧɢɹ 
ɝɪɭɧɬɨɜɨɣ ɩɟɪɟɦɵɱɤɢ, ɩɪɢɧɢɦɚɟɦ 800 ɦ3/ɫɭɬ. (ɨɬɫɵɩɤɚ ɩɪɢɡɦ, ɭɩɥɨɬɧɟɧɢɟ, 
ɤɪɟɩɥɟɧɢɟ ɜɟɪɯɨɜɨɝɨ ɨɬɤɨɫɚ). 
 

tɩɟɪ = ΣVɩɟɪ / Jɩɟɪ=47389,6/800=60 ɫɭɬ                  

 

ȼɪɟɦɹ ɧɟɨɛɯɨɞɢɦɨɟ ɧɚ ɨɬɫɵɩɤɭ ɩɟɪɟɦɵɱɟɤ 2 ɦɟɫɹɰɚ. 
Ɉɫɭɲɟɧɢɟ ɤɨɬɥɨɜɚɧɚ 1-ɣ ɨɱɟɪɟɞɢ 

Ɉɩɪɟɞɟɥɹɟɦ ɫɪɨɤ ɧɚɱɚɥɚ ɪɚɛɨɬ. 
Ɉɩɪɟɞɟɥɹɟɦ ɩɥɨɳɚɞɶ ɤɨɬɥɨɜɚɧɚ S=12300 ˏଶ c ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɵ 

AutoCaD. Ɉɩɪɟɞɟɥɹɟɦ ɝɥɭɛɢɧɭ ɜɨɞɵ ɜ ɤɨɬɥɨɜɚɧɟ h =2,7 ɦ. 
ɇɚɯɨɞɢɦ ɨɛɴёɦ ɜɨɞɵ, ɤɨɬɨɪɵɣ ɬɪɟɛɭɟɬɫɹ ɨɬɤɚɱɚɬɶ ɢɡ ɤɨɬɥɨɜɚɧɚ: 
 ܸ = ℎ ∙ ܵ = ʹ,͹ ∙ ͳʹ͵ͲͲ = ͵͵ʹͳͲ ˏଷ                                                                     (5.11) 

 

Ⱦɥɹ ɨɬɤɚɱɤɢ ɜɨɞɵ ɢɡ ɤɨɬɥɨɜɚɧɚ ɜɵɛɢɪɚɟɦ ɤɨɧɫɨɥɶɧɵɟ ɧɚɫɨɫɵ (3Ʉ-13, 

ɢɦɟɸɳɢɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ W=40 ɦ3/ɱɚɫ ɜ ɤɨɥɢɱɟɫɬɜɟ 5 ɲɬ. 
Ɋɚɫɫɱɢɬɵɜɚɟɦ ɜɪɟɦɹ ɨɬɤɚɱɤɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 4 ɧɚɫɨɫɨɜ. 
 

≈ t =  Vௐ∙௡ = ଶଵ଼଻଴ସ଴∙ସ = ʹͲ͹,͸ ˚ = ͻ ˔˖˕ˑˍ.                                                  (5.12) 

 

ɇɚɯɨɞɢɦ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɩɨɧɢɠɟɧɢɹ ɭɪɨɜɧɹ ɜɨɞɵ: 
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ܬ = ℎ௧ = ଶ,଻ଽ = Ͳ,͵ ˏ˔ˏˈː                                                                                                             (5.13) 

 

ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɨɬɤɚɱɤɢ ɧɟ ɩɪɟɜɵɲɚɟɬ ɞɨɩɭɫɬɢɦɭɸ ɜɟɥɢɱɢɧɭ 0,7 ɦ/ɫɭɬ. 
ɍɫɥɨɜɢɟ  ɜɵɩɨɥɧɹɟɬɫɹ. 

Ɋɚɡɪɚɛɨɬɤɚ ɤɨɬɥɨɜɚɧɚ ɩɨɞ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ 

Ɉɩɪɟɞɟɥɢɦ ɨɛɴɟɦ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ ɝɪɭɧɬɚ. 
Ɋɚɡɦɟɪɵ ɤɨɬɥɨɜɚɧɚ ɜ ɩɥɚɧɟ 182 ɦ ɢ 64 ɦ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ,  ɝɥɭɛɢɧɚ 2 ɦ.  
Ɉɩɪɟɞɟɥɹɟɦ ɨɛɴɟɦ ɜɵɧɢɦɚɟɦɨɝɨ ɝɪɭɧɬɚ: 
 ܸ = ˃ ∙ ܾ ∙ ܿ = ͳͺʹ ∙ ͸Ͷ ∙ ʹ = ʹ͵ʹͻ͸ ˏଷ                                                    (5.14) 

 

ȼ ɤɚɱɟɫɬɜɟ ɜɟɞɭɳɟɝɨ ɦɟɯɚɧɢɡɦɚ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ 
ɩɪɢɦɟɧɹɟɬɫɹ ɷɤɫɤɚɜɚɬɨɪ ɗɈ-5015Ⱥ, ɜɦɟɫɬɢɦɨɫɬɶ ɤɨɜɲɚ qɤɨɜ =0,5 ɦ3. 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɰɢɤɥɚ ɷɤɫɤɚɜɚɬɨɪɚ: 
 

ɉɷɱ= qɰ·nɰ·kɜ                                                                                                                                                    (5.15) 

 

ɝɞɟ qɰ = qɤɨɜ · kɧ/ kɪ =0,5·0,9/1,4=0,32 

kɧ =0,9 - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɩɨɥɧɟɧɢɹ ɤɨɜɲɚ; 
kɪ=1,4 - ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɡɪɵɯɥɟɧɢɹ ɝɪɭɧɬɚ; 
kɜ =0,75 - ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɧɭɬɪɢɫɦɟɧɧɨɝɨ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ; 
qɤɨɜ - ɝɟɨɦɟɬɪɢɱɟɫɤɚɹ ɟɦɤɨɫɬɶ ɤɨɜɲɚ ɷɤɫɤɚɜɚɬɨɪɚ; 
nɰ= 3600/tɰɷɤ- ɱɢɫɥɨ ɰɢɤɥɨɜ ɜ ɱɚɫ.  

ɝɞɟ ݐ˙ - ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɰɢɤɥɚ ɷɤɫɤɚɜɚɬɨɪɚ 27 ɫɟɤ. 
 

ɉɷɱ= 0,32·360·0,75=86,4 ɦ3/ɱ    

                                                   

Ɉɩɪɟɞɟɥɹɟɦ ɜɪɟɦɹ ɪɚɡɪɚɛɨɬɤɢ ɤɨɬɥɨɜɚɧɚ ɩɨɞ ɜɨɞɨɫɛɪɨɫɧɭɸ ɩɥɨɬɢɧɭ 

 

tɜɵɟɦ =
௏˅ ыˈˏʞэ˚ = ଶଷଶଽ଺଼଺,ସ = ʹ͸ͻ,͸ ˚ = ͳʹ ˔˖˕                                                                                 (5.16) 

 

Ⱦɥɹ ɛɟɫɩɟɪɟɛɨɣɧɨɣ ɪɚɛɨɬɵ ɜɟɞɭɳɟɣ ɦɚɲɢɧɵ ɢ ɩɟɪɟɜɨɡɤɢ ɝɪɭɧɬɚ ɢɡ 
ɤɨɬɥɨɜɚɧɚ ɩɪɢɦɟɧɹɟɬɫɹ ɚɜɬɨɫɚɦɨɫɜɚɥ Ⱥɋ-6890VO ɫɨ ɫɥɟɞɭɸɳɢɦɢ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ: 

- ɜɦɟɫɬɢɬɟɥɶɧɨɫɬɶ ɤɭɡɨɜɚ 8 ɦ3. 

ɋɤɨɪɨɫɬɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ ɝɪɭɧɬɚ ɩɨ ɫɬɪɨɢɬɟɥɶɧɨɣ ɞɨɪɨɝɟ: 
- ɝɪɭɠɟɧɵɣ ܸ̂˓ = ʹͲ ˍˏ/˚; 

          - ɩɨɪɨɠɧɢɣ ܸ˒ ˑ˓ = ͵Ͳ ˍˏ/˚. 

ɋɨɝɥɚɫɧɨ ɫɬɪɨɣɝɟɧɩɥɚɧɚ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɦɟɫɬɚ ɜɵɟɦɤɢ ɝɪɭɧɬɚ ɞɨ ɦɟɫɬɚ 
ɪɚɡɝɪɭɡɤɢ ɩɪɢɦɟɪɧɨ 3 ɤɦ. 

Ɉɩɪɟɞɟɥɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɤɨɜɲɟɣ ɝɪɭɧɬɚ ɜ ɟɦɤɨɫɬɢ ɚɜɬɨɫɚɦɨɫɜɚɥɚ: 
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݊ˍˑ˅ = ொ˔˃ˏ௤ˍˑ˅                                                                                                                                                        (5.17) 

 

ɝɞɟ    ݍˍˑ˅   - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɩɨɥɧɟɧɢɹ ɤɨɜɲɚ; ܳ˔˃ˏ - ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɫɚɦɨɫɜɚɥɚ, ܳ˔˃ˏ = ͺ ˏ͵  
 ݊ˍˑ˅ = ͺʹ,͸ ∙ Ͳ,ͷ ∙ Ͳ,ͻ = ͸,ͻ = ͹ ˍˑ˅˛ˈˌ 

 

ȼɪɟɦɹ ɨɞɧɨɝɨ ɰɢɤɥɚ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɝɪɭɧɬɚ 

˃˙ݐ  = 𝐿˕௏̂ ˓ + 𝐿˕௏˒ ˑ˓ + ˓ݐ) + ൯˛˃ˏݐ =  ଷଶ଴ + ଷଷ଴ + ሺͲ,Ͳ͵͵ +  Ͳ,Ͳͳ͹ሻ = Ͳ,͵ͷ ɱ      (5.18) ݐ˙˃ 

ɇɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɛɟɫɩɟɪɟɛɨɣɧɨɣ ɪɚɛɨɬɵ ɜɟɞɭɳɟɣ ɦɚɲɢɧɵ ɤɨɥɢɱɟɫɬɜɨ 
ɬɪɚɧɫɩɨɪɬɧɵɯ ɦɚɲɢɧ: 

 ˃ܰ/˔ = ௧˙˃௧˙∙௡ˍˑ˅˛ = ଴,ଷହ∙ଷ଺଴଴ଶ଻∙଻ = ͹ ˏ˃˛ˋː                                                                                   (5.19) 

 

Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 

Ɉɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ: 
ɇɢɠɧɹɹ ɱɚɫɬɶ ɜɨɞɨɫɥɢɜɧɨɣ ɢɦɟɟɬ ɮɨɪɦɭ ɩɚɪɚɥɥɟɥɟɩɢɩɟɞɚ ɢ ɢɦɟɟɬ ɞɨɧɧɵɟ 

ɨɬɜɟɪɫɬɢɹ. 
ɒɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ ȼ=53,9 ɦ; 
ȼɵɫɨɬɚ ɛɟɬɨɧɢɪɭɟɦɨɣ ɱɚɫɬɢ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ h=30 ɦ; 
Ⱦɥɢɧɚ ɛɟɬɨɧɢɪɭɟɦɨɝɨ ɭɱɚɫɬɤɚ ɩɥɨɬɢɧɵ L=192 ɦ;  

Ɋɚɡɦɟɪɵ ɞɨɧɧɨɝɨ ɨɬɜɟɪɫɬɢɹ 6·4 ɦ 

ɉɥɨɳɚɞɶ ɞɨɧɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ωɞɨ=24 ɦ2; 

Ʉɨɥɢɱɟɫɬɜɨ ɞɨɧɧɵɯ ɨɬɜɟɪɫɬɢɣ, nɞɨ=11. 

ɇɚɯɨɞɢɦ ɫɭɦɦɚɪɧɵɣ ɨɛɴёɦ ɜɫɟɯ ɞɨɧɧɵɯ ɨɬɜɟɪɫɬɢɣ: 
 

Vɞɨ = nɞɨ∙ȼ∙ ωɜɨ =11∙53,9∙24=14230 ɦ3
                                                                                                                 (5.20) 

 

Ɉɩɪɟɞɟɥɹɟɦ ɨɛɳɢɣ ɨɛɴёɦ ɛɟɬɨɧɢɪɭɟɦɨɣ ɱɚɫɬɢ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ: 
 

Vɛ.ɪ.= B∙L∙h = 53,9∙192∙30= 310464 ɦ3                                                                                                   (5.21) 

 

Ɉɩɪɟɞɟɥɹɟɦ ɨɛɳɢɣ ɨɛɴёɦ ɛɟɬɨɧɢɪɭɟɦɨɣ ɱɚɫɬɢ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ: 
 

Vɨɛɳ.= Vɛ.ɪ - Vɞɨ = 310464-14230=296234 ɦ3
                                                                                           (5.22) 

 

Ɂɚɞɚɟɦɫɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ ɛɟɬɨɧɢɪɨɜɚɧɢɹ Jɛ.ɪ=25000 ɦ3/ɦɟɫ. 
Ɉɩɪɟɞɟɥɹɟɦ ɜɪɟɦɹ ɛɟɬɨɧɢɪɨɜɚɧɢɹ: 
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t=Vɛ.ɪ. /Jɛ.ɪ= 296234/25000=12 ɦɟɫ.                                                                                                                         (5.23) 

 

Ɋɚɫɱɟɬ ɩɪɨɩɭɫɤɚ ɪɚɫɱɟɬɧɨɝɨ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɱɟɪɟɡ ɞɨɧɧɵɟ 
ɨɬɜɟɪɫɬɢɹ ɧɚ ɜɬɨɪɨɦ ɷɬɚɩɟ 

Ʉɨɥɢɱɟɫɬɜɨ ɞɨɧɧɵɯ ɨɬɜɟɪɫɬɢɣ ɧɚɡɧɚɱɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɟɥɢɱɢɧɵ 
ɩɪɨɩɭɫɤɚɟɦɨɝɨ ɪɚɫɯɨɞɚ, ɧɚɩɨɪɚ, ɜɵɫɨɬɵ ɢ ɲɢɪɢɧɵ ɨɬɜɟɪɫɬɢɣ.  

ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɡɚɞɚɟɦɫɹ ɪɚɡɦɟɪɚɦɢ ɢ ɤɨɥɢɱɟɫɬɜɨɦ ɞɨɧɧɵɯ ɨɬɜɟɪɫɬɢɣ ɫ 
ɭɱɟɬɨɦ ɝɟɨɦɟɬɪɢɢ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ. Ɉɬɦɟɬɤɭ ɩɨɪɨɝɚ ɞɨɧɧɵɯ ɨɬɜɟɪɫɬɢɣ 
(∇ʞሻ ɩɪɢɦɟɦ ɧɚ 1,5 ɦ ɜɵɲɟ ɞɧɚ – 205,5 ɦ.  

ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɜɟɪɯɧɹɹ ɜɵɯɨɞɧɚɹ ɤɪɨɦɤɚ ɞɨɧɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ɛɭɞɟɬ 
ɧɚɯɨɞɢɬɶɫɹ ɧɚ ɨɬɦɟɬɤɟ 209,5 ɦ, ɚ ɨɬɦɟɬɤɚ ɇȻ ɫɨɫɬɚɜɥɹɟɬ 209,4 ɦ.  

ȼɵɯɨɞɧɨɟ ɫɟɱɟɧɢɟ ɞɨɧɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ɧɟ ɡɚɬɨɩɥɟɧɨ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, 
ɫɩɪɚɜɟɞɥɢɜɨ ɜɵɪɚɠɟɧɢɟ: 

 ܳ˔˕˓ =  ଴                                                                                                                                  (5.24)ܪ݃ʹ√𝜔݊ߤ

 

ɝɞɟ Qɫɬɪ– ɪɚɫɱɟɬɧɵɣ ɫɬɪɨɢɬɟɥɶɧɵɣ ɪɚɫɯɨɞ; μ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɫɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ;  

ω – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɞɨɧɧɨɝɨ ɨɬɜɟɪɫɬɢɹ;  
ɇ0 – ɧɚɩɨɪ ɧɚɞ ɰɟɧɬɪɨɦ ɫɟɱɟɧɢɹ ɨɬɜɟɪɫɬɢɹ ɫ ɨɬɦ. 205,5 ɦ. 

 

Ɉɩɪɟɞɟɥɹɟɦ ɧɚɩɨɪ ɧɚɞ ɰɟɧɬɪɨɦ ɫɟɱɟɧɢɹ ɨɬɜɟɪɫɬɢɹ: 
଴ܪ  = ொ˔˕˓మఓమ𝜔మ௡మଶ௚ = ଵ଼ଵହమ଴,଼మଶସమଵଵమଶ∙ଽ,଼ଵ = ͵,ͺ ˏ.                                                                           (5.25) 

 

ɇɚɯɨɞɢɦ ɧɟɨɛɯɨɞɢɦɭɸ ɨɬɦɟɬɤɭ ȼȻ ɩɨ ɮɨɪɦɭɥɟ: 
 ∇ʢʑʐ = ∇ʞ + ʜ଴                                                                                                                                      (5.26) ∇ʑʐ = ʹͲͷ,ͷ + ͵,ͺ = ʹͲͻ,͵ ˏ. 
 

Ɉɩɪɟɞɟɥɹɟɦ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɛɚɧɤɟɬɚ ɩɪɢ ɩɟɪɟɤɪɵɬɢɢ ɫ ɭɱɟɬɨɦ ɡɚɩɚɫɚ ɜ 1 ɦ 
(210,3 ɦ). 

 

5.1.2 ȼɬɨɪɨɣ ɷɬɚɩ 

 

Ɋɚɡɪɚɛɨɬɤɚ ɤɨɬɥɨɜɚɧɚ ɩɨɞ ɫɬɚɧɰɢɨɧɧɭɸ ɱɚɫɬɶ ɩɥɨɬɢɧɵ  
Ɉɩɪɟɞɟɥɢɦ ɨɛɴɟɦ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ ɝɪɭɧɬɚ. 
Ɋɚɡɦɟɪɵ ɤɨɬɥɨɜɚɧɚ ɜ ɩɥɚɧɟ 160 ɦ ɢ 64 ɦ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ,  ɝɥɭɛɢɧɚ 2 ɦ, 

ɪɚɡɦɟɪɵ ɤɨɬɥɨɜɚɧɚ ɜ ɩɥɚɧɟ ɩɨɞ ɩɨɞɜɨɞɧɭɸ ɱɚɫɬɶ ɡɞɚɧɢɹ Ƚɗɋ 50 ɦ ɢ 60 ɦ  
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɝɥɭɛɢɧɚ 15ɦ.  

Ɉɩɪɟɞɟɥɹɟɦ ɨɛɴɟɦ ɜɵɧɢɦɚɟɦɨɝɨ ɝɪɭɧɬɚ ɩɨ ɮɨɪɦɭɥɟ (5.14): 

 ܸ = ͳ͸Ͳ ∙ ͸Ͷ ∙ ʹ + ͷͲ ∙ ͸Ͳ ∙ ͳͷ = ͸ͷͶͺͲ ˏଷ 
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ȼ ɤɚɱɟɫɬɜɟ ɜɟɞɭɳɟɝɨ ɦɟɯɚɧɢɡɦɚ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ 
ɩɪɢɦɟɧɹɟɬɫɹ ɷɤɫɤɚɜɚɬɨɪ ɗɈ-5015Ⱥ, ɜɦɟɫɬɢɦɨɫɬɶ ɤɨɜɲɚ qɤɨɜ =0,5 ɦ3. 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɰɢɤɥɚ ɷɤɫɤɚɜɚɬɨɪɚ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ (5.15): 

 

ɉɷɱ =0,32·360·0,75=86,4 ɦ3/ɱ, 

 

Ɉɩɪɟɞɟɥɹɟɦ ɜɪɟɦɹ ɪɚɡɪɚɛɨɬɤɢ ɤɨɬɥɨɜɚɧɚ ɩɨɞ ɫɬɚɧɰɢɨɧɧɭɸ ɱɚɫɬɶ ɩɥɨɬɢɧɵ 

ɩɨ ɮɨɪɦɭɥɟ (5.16): 

 

tɜɵɟɦ = ଺ହସ଼଴଼଺,ସ = ͹ͷ͹,ͻ ˚ = ͵ʹ ˔˖˕ . 
 

Ⱦɥɹ ɛɟɫɩɟɪɟɛɨɣɧɨɣ ɪɚɛɨɬɵ ɜɟɞɭɳɟɣ ɦɚɲɢɧɵ ɢ ɩɟɪɟɜɨɡɤɢ ɝɪɭɧɬɚ ɢɡ 
ɤɨɬɥɨɜɚɧɚ ɩɪɢɦɟɧɹɟɬɫɹ ɚɜɬɨɫɚɦɨɫɜɚɥ Ⱥɋ-6890VO ɫɨ ɫɥɟɞɭɸɳɢɦɢ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ: 

- ɜɦɟɫɬɢɬɟɥɶɧɨɫɬɶ ɤɭɡɨɜɚ 8 ɦ3. 

ɋɤɨɪɨɫɬɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ ɝɪɭɧɬɚ ɩɨ ɫɬɪɨɢɬɟɥɶɧɨɣ ɞɨɪɨɝɟ: 
- ɝɪɭɠɟɧɵɣ ܸ̂˓ = ʹͲ ˍˏ/˚; 

          - ɩɨɪɨɠɧɢɣ ܸ˒ ˑ˓ = ͵Ͳ ˍˏ/˚. 

ɋɨɝɥɚɫɧɨ ɫɬɪɨɣɝɟɧɩɥɚɧɚ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɦɟɫɬɚ ɜɵɟɦɤɢ ɝɪɭɧɬɚ ɞɨ ɦɟɫɬɚ ɪɚɡɝɪɭɡɤɢ 
ɩɪɢɦɟɪɧɨ 3 ɤɦ. 

Ɉɩɪɟɞɟɥɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɤɨɜɲɟɣ ɝɪɭɧɬɚ ɜ ɟɦɤɨɫɬɢ ɚɜɬɨɫɚɦɨɫɜɚɥɚ ɩɨ 
ɮɨɪɦɭɥɟ (5.17): 

 ݊ˍˑ˅ = ଼ଶ,଺∙଴,ହ∙଴,ଽ = ͸,ͻ = ͹ ˍˑ˅˛ˈˌ,  
 

ȼɪɟɦɹ ɨɞɧɨɝɨ ɰɢɤɥɚ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɝɪɭɧɬɚ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
(5.18): 

˃˙ݐ  =  ଷଶ଴ + ଷଷ଴ + ሺͲ,Ͳ͵͵ +  Ͳ,Ͳͳ͹ሻ = Ͳ,͵ͷ ɱ 

 

ɇɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɛɟɫɩɟɪɟɛɨɣɧɨɣ ɪɚɛɨɬɵ ɜɟɞɭɳɟɣ ɦɚɲɢɧɵ ɤɨɥɢɱɟɫɬɜɨ 
ɬɪɚɧɫɩɨɪɬɧɵɯ ɦɚɲɢɧ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ (5.19): 

 ˃ܰ/˔ = ଴,ଷହ·ଷ଺଴଴ଶ଻∙଻ = ͹ ˏ˃˛ˋː.  
 

Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɫɬɚɧɰɢɨɧɧɨɣ ɩɥɨɬɢɧɵ  
ȼɨɡɜɨɞɢɦ  ɫɬɚɧɰɢɨɧɧɭɸ ɱɚɫɬɶ ɩɥɨɬɢɧɵ ɢ ɩɨɞɜɨɞɧɭɸ ɱɚɫɬɶ ɡɞɚɧɢɹ Ƚɗɋ ɫ 

ɦɨɧɬɚɠɨɦ ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɣ ɜ ɜɨɞɨɨɬɜɨɞɹɳɟɦ ɬɪɚɤɬɟ; ɭɫɬɪɚɢɜɚɟɦ ɝɥɭɛɨɤɭɸ 
ɰɟɦɟɧɬɚɰɢɨɧɧɭɸ ɡɚɜɟɫɭ; ɛɭɪɢɦ ɞɪɟɧɚɠɧɵɟ ɫɤɜɚɠɢɧɵ ɜ ɨɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧɵ; 
ɩɪɨɞɨɥɠɚɟɦ ɧɚɪɚɳɢɜɚɬɶ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ ɢ ɝɥɭɯɢɟ ɫɟɤɰɢɢ. 

Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɫɬɚɧɰɢɨɧɧɨɣ ɩɥɨɬɢɧɵ ɢ ɝɥɭɯɢɯ ɫɟɤɰɢɣ 
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ɒɢɪɢɧɚ ɧɢɠɧɟɣ ɱɚɫɬɢ ɫɬɚɧɰɢɨɧɧɨɣ ɩɥɨɬɢɧɵ ɢ ɝɥɭɯɢɯ ɫɟɤɰɢɣ - ȼ= 53,9 ɦ. 
ȼɵɫɨɬɚ ɛɟɬɨɧɢɪɭɟɦɨɝɨ ɭɱɚɫɬɤɚ ɫɬɚɧɰɢɨɧɧɨɣ ɩɥɨɬɢɧɵ h= 30 ɦ 

Ⱦɥɢɧɚ ɛɟɬɨɧɢɪɭɟɦɨɝɨ ɭɱɚɫɬɤɚ ɩɥɨɬɢɧɵ L= 202 ɦ 

Ɉɛɴёɦ V=B∙L∙h =  53,9 ∙ 30 ∙ 202 = 326634 ɦ3. 

ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɪɚɛɨɬɵ 30000. 
ȼɪɟɦɹ ɛɟɬɨɧɢɪɨɜɚɧɢɹ t = 11 ɦɟɫ 

Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ ɜ ɩɨɞɜɨɞɧɨɣ ɱɚɫɬɢ ɡɞɚɧɢɹ Ƚɗɋ 

ɉɨɞɜɨɞɧɚɹ ɱɚɫɬɶ ɡɞɚɧɢɹ Ƚɗɋ ɢɦɟɟɬ ɮɨɪɦɭ ɩɚɪɚɥɥɟɥɟɩɢɩɟɞɚ. 
ɒɢɪɢɧɚ ɩɨɞɜɨɞɧɨɣ ɱɚɫɬɢ ɡɞɚɧɢɹ Ƚɗɋ ȼ =  60 ɦ 

ȼɵɫɨɬɚ ɩɨɞɜɨɞɧɨɣ ɱɚɫɬɢ ɡɞɚɧɢɹ Ƚɗɋ h =  15 ɦ 

Ⱦɥɢɧɚ ɩɨɞɜɨɞɧɨɣ ɱɚɫɬɢ ɡɞɚɧɢɹ Ƚɗɋ LȽɗɋ =  60 ɦ 

Ɉɛɴɟɦ V = B∙L∙h =  60 ∙ 60 ∙ 15 = 54000 ɦ3 

ȼɪɟɦɹ ɛɟɬɨɧɢɪɨɜɚɧɢɹ t = 1,8 ɦɟɫ = 2 ɦɟɫ 

 

5.1.3 Ɍɪɟɬɢɣ ɷɬɚɩ 

 

ɇɚ ɬɪɟɬɶɟɦ ɷɬɚɩɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚɪɚɳɢɜɚɧɢɟ ɫɬɚɧɰɢɨɧɧɨɣ ɢ ɜɨɞɨɫɛɪɨɫɧɨɣ 
ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɞɨ ɨɬɦɟɬɤɢ 252 ɦ; ɭɫɬɪɚɢɜɚɸɬ ɝɥɭɛɨɤɭɸ ɰɟɦɟɧɬɚɰɢɨɧɧɭɸ ɡɚɜɟɫɭ 
ɜ ɨɫɧɨɜɚɧɢɢ ɫɟɤɰɢɣ №10-14; ɩɨɞ ɷɬɢɦɢ ɠɟ ɫɟɤɰɢɹɦɢ ɛɭɪɹɬ ɞɪɟɧɚɠɧɵɟ ɫɤɜɚɠɢɧɵ 
ɜ ɨɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧɵ. 

ɇɚɩɨɥɧɹɸɬ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɞɨ ɨɬɦɟɬɤɢ 240,0 ɦ,  
ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɝɪɭɧɬɚ ɩɨɞ ɨɬɜɨɞɹɳɢɣ ɤɚɧɚɥ 

ɡɞɚɧɢɹ Ƚɗɋ, ɪɚɡɛɢɪɚɟɬɫɹ ɩɟɪɟɦɵɱɤɚ, ɜɨɡɜɨɞɢɬɫɹ ɧɚɞɜɨɞɧɚɹ ɱɚɫɬɶ ɡɞɚɧɢɹ Ƚɗɋ ɢ 
ɧɚɱɢɧɚɟɬɫɹ ɦɨɧɬɚɠ ɚɝɪɟɝɚɬɨɜ. 

Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ ɩɨ ɜɫɟɦɭ ɧɚɩɨɪɧɨɦɭ ɮɪɨɧɬɭ ɦɟɠɞɭ ɨɬɦɟɬɤɚɦɢ 232 ɦ 
252 ɦ. 

Ȼɟɬɨɧɢɪɭɟɦɵɣ ɭɱɚɫɬɨɤ ɩɥɨɬɢɧɵ ɢɦɟɟɬ ɮɨɪɦɭ ɩɪɢɡɦɵ. ɇɚɢɛɨɥɶɲɚɹ 

ɜɵɫɨɬɚ ɭɱɚɫɬɤɚ ɛɟɬɨɧɢɪɨɜɚɧɢɹ 20 ɦ. 
Ⱦɥɢɧɚ ɛɟɬɨɧɢɪɭɟɦɨɝɨ ɭɱɚɫɬɤɚ ɩɥɨɬɢɧɵ Lɩɥ=300 ɦ 

ɒɢɪɢɧɚ ɫɟɱɟɧɢɹ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ 56,0 ɦ; ɲɢɪɢɧɚ ɫɟɱɟɧɢɹ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ 
37 ɦ. 

ɇɚɢɛɨɥɶɲɚɹ ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɭɱɚɫɬɤɚ ɩɥɨɬɢɧɵ: 
 

 ωɩ =700 ɦ2 

 

Ɉɛɴёɦ ɛɟɬɨɧɚ V=ωɩ∙Lɩɥ=700∙300=210000  ɦ3. 

ɉɪɢɧɢɦɚɟɦ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɛɟɬɨɧɢɪɨɜɚɧɢɹ 30000 ɦ3/ɦɟɫ 

ȼɪɟɦɹ ɛɟɬɨɧɢɪɨɜɚɧɢɹ t=7 ɦɟɫ. 
 

5.1.4 ɑɟɬɜɟɪɬɵɣ ɷɬɚɩ  
 

ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɩɪɨɜɨɞɹɬ ɛɟɬɨɧɧɵɟ ɪɚɛɨɬɵ ɩɨ ɜɫɟɦɭ ɧɚɩɨɪɧɨɦɭ ɮɪɨɧɬɭ 
ɞɨ ɨɬɦɟɬɤɢ 267 ɦ. ɉɪɨɢɡɜɨɞɢɬɫɹ ɦɨɧɬɚɠ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɡɚɬɜɨɪɨɜ ɧɚ ɫɟɤɰɢɹɯ. 
Ɋɚɡɛɢɪɚɸɬɫɹ ɩɟɪɟɦɵɱɤɢ ɤɨɬɥɨɜɚɧɚ. ɉɪɨɩɭɫɤ ɪɚɫɯɨɞɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɱɟɪɟɡ 
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ɜɨɞɨɫɛɪɨɫɧɭɸ ɩɥɨɬɢɧɭ ɢ ɞɨɧɧɵɟ ɨɬɜɟɪɫɬɢɹ. 
Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ ɩɨ ɜɫɟɦɭ ɧɚɩɨɪɧɨɦɭ ɮɪɨɧɬɭ  ɦɟɠɞɭ ɨɬɦɟɬɤɚɦɢ 252 ɦ ɢ 

267 ɦ. 
Ȼɟɬɨɧɢɪɭɟɦɵɣ ɭɱɚɫɬɨɤ ɩɥɨɬɢɧɵ ɢɦɟɟɬ ɮɨɪɦɭ ɩɪɢɡɦɵ. Ȼɟɬɨɧɢɪɨɜɚɧɢɟ 

ɩɪɨɜɨɞɹɬ ɧɚ ɭɱɚɫɬɤɟ ɦɟɠɞɭ ɨɬɦɟɬɤɚɦɢ 252 ɦ ɢ 267 ɦ. Ɉɛɴɟɦ ɭɥɨɠɟɧɧɨɝɨ ɛɟɬɨɧɚ 
ɪɚɫɫɱɢɬɚɧ ɚɧɚɥɨɝɢɱɧɨ ɩɪɟɞɵɞɭɳɟɦɭ ɷɬɚɩɭ ɢ ɫɨɫɬɚɜɥɹɟɬ V=150000 ˏଷ.ȼɪɟɦɹ 
ɛɟɬɨɧɢɪɨɜɚɧɢɹ t=5 ɦɟɫ., ɩɪɢ ɢɧɬɟɧɫɢɜɧɨɫɬɢ 30000ɦ3/ɦɟɫ. 

 

5.1.5 ɉɹɬɵɣ ɷɬɚɩ 

 

ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɜɨɡɜɨɞɹɬ ɩɥɨɬɢɧɭ ɞɨ ɩɪɨɟɤɬɧɵɯ ɨɬɦɟɬɨɤ.  
Ȼɟɬɨɧɢɪɭɸɬɫɹ 10 ɞɨɧɧɵɯ ɨɬɜɟɪɫɬɢɣ ɜ ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɢ 

ɞɟɦɨɧɬɢɪɭɸɬɫɹ ɡɚɬɜɨɪɵ, ɚ 11 ɞɨɧɧɨɟ ɨɬɜɟɪɫɬɢɟ, ɪɚɫɩɨɥɨɠɟɧɧɨɟ ɜ 11 ɫɟɤɰɢɢ 

ɭɦɟɧɶɲɚɟɬɫɹ ɞɨ ɪɚɡɦɟɪɚ 4ɯ4. Ɋɚɫɱɟɬɧɵɣ ɫɬɪɨɢɬɟɥɶɧɵɣ ɪɚɫɯɨɞ ɩɪɨɩɭɫɤɚɸɬ ɱɟɪɟɡ 
ɝɨɬɨɜɵɟ ɜɨɞɨɫɛɪɨɫɧɵɟ ɫɟɤɰɢɢ №№ 10-14. ɇɚɩɨɥɧɹɸɬ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɞɨ ɇɉɍ. 
ɉɨɨɱɟɪɟɞɧɨ ɩɭɫɤɚɸɬ ɜɫɟ ɝɢɞɪɨɚɝɪɟɝɚɬɵ Ƚɗɋ.  

Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ ɩɨ ɜɫɟɦɭ ɧɚɩɨɪɧɨɦɭ ɮɪɨɧɬɭ ɦɟɠɞɭ ɨɬɦɟɬɤɚɦɢ 267 ɦ ɢ 
286,2 ɦ. 

Ɉɛɴɟɦ ɭɥɨɠɟɧɧɨɝɨ ɛɟɬɨɧɚ ɪɚɫɫɱɢɬɚɧ ɚɧɚɥɨɝɢɱɧɨ ɩɪɟɞɵɞɭɳɟɦɭ ɷɬɚɩɭ ɢ 
ɫɨɫɬɚɜɥɹɟɬ V=112500 ˏଷ. ȼɪɟɦɹ ɛɟɬɨɧɢɪɨɜɚɧɢɹ t=4 ɦɟɫ., ɩɪɢ ɢɧɬɟɧɫɢɜɧɨɫɬɢ 
30000ɦ3/ɦɟɫ.  

 

5.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɛɴɟɦɨɜ ɪɚɛɨɬ 

 

ɉɪɨɢɡɜɨɞɢɦ ɩɨɞɫɱɟɬ ɨɛɴɟɦɨɜ ɬɪɟɛɭɟɦɵɯ ɪɚɛɨɬ ɢ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ 5.1 

 

Ɍɚɥɢɰɚ 5.1 - Ɉɩɪɟɞɟɥɟɧɢɟ ɨɛɴёɦɨɜ ɪɚɛɨɬ 

№ɷɬɚɩɚ ȼɢɞ ɪɚɛɨɬɵ ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɚɛɨɬɵ 

Ɉɛɴɟɦɵ 
ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɛɨɬ, 

(ɦ3) 

1 

Ɂɟɦɥɹɧɵɟ 

Ɉɬɫɵɩɤɚ ɩɪɨɞɨɥɶɧɨɣ ɩɟɪɟɦɵɱɤɢ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ 6528 

Ɉɬɫɵɩɤɚ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɤɢ ɩɟɪɜɨɣ  ɨɱɟɪɟɞɢ ͳ͹ʹͷͶ 

Ɉɬɫɵɩɤɚ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɢ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ 17072 

Ɋɚɡɪɚɛɨɬɤɚ ɤɨɬɥɨɜɚɧɚ ɩɨɞ ɜɨɞɨɫɛɪɨɫɧɭɸ ɩɥɨɬɢɧɭ ʹ͵ʹͻ͸ 

Ȼɟɬɨɧɧɵɟ 

 
Ȼɟɬɨɧɢɪɨɜɚɧɢɟ ɧɢɠɧɟɣ ɱɚɫɬɢ  ɩɥɨɬɢɧɵ 296234 

2 

Ȼɟɬɨɧɧɵɟ ȼɨɡɜɟɞɟɧɢɟ ɧɢɠɧɟɣ ɱɚɫɬɢ ɫɬɚɧɰɢɨɧɧɨɣ ɩɥɨɬɢɧɵ 
326634 

 

Ȼɟɬɨɧɧɵɟ ȼɨɡɜɟɞɟɧɢɟ ɧɢɠɧɟɣ ɱɚɫɬɢ ɡɞɚɧɢɹ Ƚɗɋ 54000 

Ɂɟɦɥɹɧɵɟ 
Ɋɚɡɪɚɛɨɬɤɚ ɤɨɬɥɨɜɚɧɚ ɩɨɞ ɡɞɚɧɢɟ Ƚɗɋ ɢ ɫɬɚɧɰɢɨɧɧɭɸ 
ɩɥɨɬɢɧɭ 

65480 

3 Ȼɟɬɨɧɧɵɟ Ȼɟɬɨɧɢɪɨɜɚɧɢɟ ɩɥɨɬɢɧɵ 210000 

4 
Ȼɟɬɨɧɧɵɟ 

 
Ȼɟɬɨɧɢɪɨɜɚɧɢɟ ɩɥɨɬɢɧɵ ɦɟɠɞɭ ɨɬɦɟɬɤɚɦɢ 252 ɦ ɢ 267 ɦ 150000 

5 Ȼɟɬɨɧɧɵɟ 
Ȼɟɬɨɧɢɪɨɜɚɧɢɟ ɩɥɨɬɢɧɵ ɦɟɠɞɭ ɨɬɦɟɬɤɚɦɢ 267 ɦ ɢ 286,2 
ɦ 

112500 
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5.3 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɤɚɪɬɚ ɩɨ ɜɨɡɜɟɞɟɧɢɟ ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ 
ɩɥɨɬɢɧɵ 

 

Ɉɛɴɟɦɵ ɪɚɛɨɬ 

ɉɨɥɧɵɣ ɨɛɴɟɦ ɪɚɛɨɬ ɩɨ ɛɟɬɨɧɢɪɨɜɚɧɢɸ ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ 
ɫɨɫɬɚɜɥɹɟɬ: 871899ɩɨɥɧV  ɦ3. 

Ɉɛɴɟɦ ɫɨɩɭɬɫɬɜɭɸɳɢɯ ɪɚɛɨɬ ɩɪɢɜɟɞɟɧ ɜ ɬɚɛɥɢɰɟ 5.2. 

 

Ɍɚɛɥɢɰɚ 5.2 - Ɉɛɴɟɦ ɫɨɩɭɬɫɬɜɭɸɳɢɯ ɪɚɛɨɬ 

Ɍɢɩ ɫɨɨɪɭɠɟɧɢɹ 

ɍɞɟɥɶɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɡɚɬɪɚɬ ɩɨ ɜɢɞɚɦ ɫɨɩɭɬɫɬɜɭɸɳɢɯ 
ɪɚɛɨɬ ɧɚ 1 ɦ3 ɛɟɬɨɧɚ 

Ⱥɪɦɚɬɭɪ-

ɧɵɟ, ɤɝ 
(15%) 

 

Ɉɩɚɥɭ-

ɛɨɱɧɵɟ, 
ɦ2 

(24%) 

 

Ɂɚɱɢɫɬɤɚ 
ɩɨɜɟɪɯ-

ɧɨɫɬɟɣ, 
ɦ2 (35%) 

Ɇɨɧɬɚɠ 
ɫɛɨɪɧɨɝɨ 
ɠɟɥɟɡɨɛɟ
ɬɨɧɚ, ɦ3 

(1%) 

Ɇɨɧɬɚɠ, 
ɞɟɦɨɧɬɚɠ 
ɲɚɬɪɚ, ɦ2 

(20%) 

 

Ɇɚɫɫɢɜɧɵɟ ɫɥɚɛɨɚɪɦɢɪɨɜɚɧɧɵɟ 
ɫɨɨɪɭɠɟɧɢɹ ɫɨ ɫɬɨɥɛɱɚɬɨɣ 
ɪɚɡɪɟɡɤɨɣ ɧɚ ɛɥɨɤɢ 
(ɜɨɞɨɫɥɢɜɧɵɟ ɩɥɨɬɢɧɵ ɧɚ 
ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɢ ɬ.ɩ.) 

3564 57036,3 83178 2376,5 47530,3 

 

Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɫɯɟɦɚ ɫɨɨɪɭɠɟɧɢɹ ɫ ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ ɦɚɪɨɤ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɛɟɬɨɧɚ ɩɨ ɡɨɧɚɦ. 

Ʉ ɡɨɧɚɦ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɛɟɬɨɧɚ ɨɬɧɨɫɹɬɫɹ: 
I – ɧɚɪɭɠɧɵɟ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɢ ɢɯ ɷɥɟɦɟɧɬɨɜ, ɧɚɯɨɞɹɬɫɹ ɩɨɞ ɚɬɦɨɫɮɟɪɧɵɦ 

ɜɨɡɞɟɣɫɬɜɢɟɦ, ɧɟ ɨɦɵɜɚɟɦɵɟ ɜɨɞɨɣ; 
II – ɧɚɪɭɠɧɵɟ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɜ ɩɪɟɞɟɥɚɯ ɤɨɥɟɛɚɧɢɣ ɜɨɞɵ ɜ ȼȻ ɢ ɇȻ, 

ɩɟɪɢɨɞɢɱɟɫɤɢ ɨɦɵɜɚɟɦɵɟ ɜɨɞɨɣ (ɜɨɞɨɫɛɪɨɫɵ, ɜɨɞɨɜɵɩɭɫɤɢ, ɜɨɞɨɛɨɣɧɵɟ 
ɭɫɬɪɨɣɫɬɜɚ); 

III – ɧɚɪɭɠɧɵɟ, ɚ ɬɚɤɠɟ ɩɪɢɦɵɤɚɸɳɢɟ ɤ ɨɫɧɨɜɚɧɢɸ ɱɚɫɬɢ ɩɥɨɬɢɧɵ, 
ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɧɢɠɟ ɦɢɧɢɦɚɥɶɧɵɯ ɭɪɨɜɧɟɣ ɜɨɞɵ ɜ ȼȻ ɢ ɇȻ; 

IV – ɜɧɭɬɪɟɧɧɹɹ ɱɚɫɬɶ ɩɥɨɬɢɧɵ, ɨɝɪɚɧɢɱɟɧɧɚɹ I, II ɢ III ɡɨɧɚɦɢ.  
Ɂɨɧɵ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɛɟɬɨɧɚ ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 5.9. 
 

 
Ɋɢɫɭɧɨɤ 5.9 - Ɂɨɧɚɥɶɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɦɚɪɨɤ ɛɟɬɨɧɚ. 
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Ɍɪɟɛɨɜɚɧɢɹ ɤ ɡɨɧɚɦ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɛɟɬɨɧɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 5.3 

ɢ 5.4. 

 

Ɍɚɛɥɢɰɚ 5.3 - Ɍɪɟɛɨɜɚɧɢɹ ɤ ɛɟɬɨɧɭ I÷IV ɡɨɧɵ 

 

Ɍɚɛɥɢɰɚ 5.4 - Ɉɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɛɟɬɨɧɭ I÷IV ɡɨɧɵ 

Ɂɨɧɵ 
B, ɦɚɪɤɚ ɛɟɬɨɧɚ ɩɨ 

ɩɪɨɱɧɨɫɬɢ 

W, ɦɚɪɤɚ ɛɟɬɨɧɚ ɩɨ 
ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɨɫɬɢ 

F, ɦɚɪɤɚ ɛɟɬɨɧɚ ɩɨ 
ɦɨɪɨɡɨɫɬɨɣɤɨɫɬɢ 

I 20 4 100 

II 20 8 250 

III 20 8 - 

IV 10 2 - 

 

Ⱦɥɹ ɜɨɞɨɫɥɢɜɧɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɜɨɞɨɫɛɪɨɫɚ ɢ ɛɵɤɨɜ ɢɫɩɨɥɶɡɭɸɬ 
ɤɚɜɢɬɚɰɢɨɧɧɨ-ɫɬɨɣɤɢɣ ɛɟɬɨɧ. 

 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɬɪɟɳɢɧɨɫɬɨɣɤɨɫɬɢ ɢ 
ɩɪɨɱɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ. 

Ⱦɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɬɪɟɳɢɧɨɨɛɪɚɡɨɜɚɧɢɹ ɢɥɢ ɫɜɟɞɟɧɢɟ ɢɯ ɤ ɦɢɧɢɦɭɦɭ ɜ 
ɩɪɨɰɟɫɫɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ: 

 ɨɞɧɨɪɨɞɧɨɫɬɶ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɤɚɱɟɫɬɜɟɧɧɵɯ 
ɡɚɩɨɥɧɢɬɟɥɟɣ ɢ ɰɟɦɟɧɬɚ ɫ ɭɦɟɪɟɧɧɨɣ ɷɤɡɨɬɟɪɦɢɟɣ ɩɨɫɬɚɜɥɹɟɦɨɝɨ ɫ ɩɨɫɬɨɹɧɧɨɝɨ 
ɡɚɜɨɞɚ; 

 ɦɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɨɟ ɫɧɢɠɟɧɢɟ ɪɚɫɯɨɞɚ ɰɟɦɟɧɬɚ; 
 ɨɯɥɚɠɞɟɧɢɟ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɞɨ ɨɩɬɢɦɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɩɪɨɰɟɫɫɟ ɟё 

ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɢ ɭɤɥɚɞɤɢ ɜ ɛɥɨɤɢ; 
 ɢɧɬɟɧɫɢɜɧɵɣ ɩɨɜɟɪɯɧɨɫɬɧɵɣ ɩɨɥɢɜ ɛɟɬɨɧɚ ɱɟɪɟɡ 18 - 20 ɱɚɫɨɜ ɩɨɫɥɟ 

ɨɤɨɧɱɚɧɢɹ ɛɟɬɨɧɢɪɨɜɚɧɢɹ ɢ ɩɪɢ ɞɨɫɬɢɠɟɧɢɢ ɩɪɨɱɧɨɫɬɢ σɫɠ > 1Ɇɉɚ; 

 ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɨɯɥɚɠɞɟɧɢɟ ɛɟɬɨɧɧɨɝɨ ɦɚɫɫɢɜɚ ɫɢɫɬɟɦɨɣ ɬɪɭɛɧɨɝɨ 
ɨɯɥɚɠɞɟɧɢɹ. 

 Ɋɚɡɪɟɡɤɚ ɫɨɨɪɭɠɟɧɢɣ ɧɚ ɛɥɨɤɢ ɛɟɬɨɧɢɪɨɜɚɧɢɹ. 
ɉɪɢ ɭɫɥɨɜɢɢ Rɪɚɫɬ > Rɞɨɩ – ɨɛɪɚɡɭɸɬɫɹ ɬɪɟɳɢɧɵ. Ⱦɥɹ ɛɨɪɶɛɵ ɫ ɧɢɦɢ 

ɩɪɢɦɟɧɹɸɬɫɹ ɪɚɡɥɢɱɧɵɟ ɫɢɫɬɟɦɵ ɪɚɡɪɟɡɤɢ ɫɨɨɪɭɠɟɧɢɹ ɧɚ ɛɥɨɤɢ ɛɟɬɨɧɢɪɨɜɚɧɢɹ, 
ɚ ɬɚɤɠɟ ɪɚɡɥɢɱɧɵɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɦɟɪɨɩɪɢɹɬɢɹ ɢ ɨɝɪɚɧɢɱɟɧɢɹ. 

Ⱦɥɹ ɝɪɚɜɢɬɚɰɢɨɧɧɨɣ ɩɥɨɬɢɧɵ ɜɵɛɢɪɚɸ ɹɪɭɫɧɭɸ ɫɢɫɬɟɦɭ ɪɚɡɪɟɡɤɢ 
«ɜɩɟɪɟɜɹɡɤɭ». ɗɬɚ ɫɢɫɬɟɦɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɪɚɡɪɟɡɤɭ ɫɨɨɪɭɠɟɧɢɹ ɧɚ ɛɥɨɤɢ ɫ 
ɜɡɚɢɦɧɨɣ ɢɯ ɩɟɪɟɜɹɡɤɨɣ (ɩɟɪɟɤɪɵɬɢɟɦ) ɩɨ ɬɢɩɭ ɤɢɪɩɢɱɧɨɣ ɤɥɚɞɤɢ. 

Ɍɪɟɛɨɜɚɧɢɹ, ɩɪɟɞɴɹɜɥɹɟɦɵɟ ɤ ɛɟɬɨɧɭ ɪɚɡɥɢɱɧɵɯ ɝɪɭɩɩ 
Ɂɨɧɵ   ɩɥɨɬɢɧɵ 

Ȼɟɬɨɧ ɀ/ɛɟɬɨɧ 

ɉɪɨɱɧɨɫɬɶ ɧɚ ɫɠɚɬɢɟ - Rb I-IV I-III 

ɉɪɨɱɧɨɫɬɶ ɧɚ ɪɚɫɬɹɠɟɧɢɟ - Rbt I-III I-III 

ɉɨ ɦɨɪɨɡɨɫɬɨɣɤɨɫɬɢ - F I-II I-II 

ɉɨ ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɨɫɬɢ - W II-III II-III 

ɉɨ ɬɟɩɥɨɜɵɞɟɥɟɧɢɸ - Qc I-IV - 

ɉɨ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɩɨɬɨɤɚɦɢ ɜɨɞɵ ɩɪɢ ɧɚɥɢɱɢɢ ɜɡɜɟɲɟɧɧɵɯ ɢ 
ɜɥɟɤɨɦɵɯ ɧɚɧɨɫɨɜ 

II-II II-II 
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Ɉɛɟɫɩɟɱɟɧɢɟ ɦɨɧɨɥɢɬɧɨɫɬɢ ɩɪɨɢɫɯɨɞɢɬ ɡɚ ɫɱɟɬ ɫɨɜɦɟɫɬɧɨɣ ɪɚɛɨɬɨɣ 
ɛɥɨɤɨɜ ɢ ɦɨɧɨɥɢɬɧɨɫɬɶɸ ɫɨɨɪɭɠɟɧɢɹ ɢ ɫɨɛɥɸɞɟɧɢɢ ɨɩɪɟɞɟɥɟɧɧɵɯ 
ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ: 

 ɚ) ɭɫɥɨɜɢɣ, ɢɫɤɥɸɱɚɸɳɢɯ ɨɛɪɚɡɨɜɚɧɢɟ ɬɪɟɳɢɧ ɧɚ ɩɪɨɞɨɥɠɟɧɢɢ 
ɦɟɠɛɥɨɱɧɵɯ ɲɜɨɜ;  

ɛ) ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɭɫɥɨɜɢɣ ɞɥɹ ɦɢɧɢɦɚɥɶɧɨɝɨ ɪɚɫɤɪɵɬɢɹ ɷɬɢɯ ɲɜɨɜ. Ⱦɥɹ 
ɜɵɩɨɥɧɟɧɢɹ ɩɟɪɜɨɝɨ ɭɫɥɨɜɢɹ ɬɪɟɛɭɟɬɫɹ, ɱɬɨɛɵ ɫɢɫɬɟɦɚ ɭɤɥɚɞɤɢ ɞɨɩɭɫɤɚɥɚ 
ɜɡɚɢɦɧɵɟ ɫɦɟɳɟɧɢɹ (ɩɪɨɫɤɚɥɶɡɵɜɚɧɢɟ) ɛɥɨɤɨɜ ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɪɭɝ ɞɪɭɝɚ ɜ 
ɩɟɪɢɨɞ ɢɯ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɞɟɮɨɪɦɚɰɢɣ, ɬ.ɟ. ɜ ɩɟɪɢɨɞ ɢɯ ɨɫɬɵɜɚɧɢɹ ɞɨ ɩɪɢɧɹɬɢɹ 
ɧɚɝɪɭɡɨɤ. Ⱦɥɹ ɜɵɞɟɪɠɢɜɚɧɢɹ ɜɬɨɪɨɝɨ ɭɫɥɨɜɢɹ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɤɪɵɬɢɸ 
ɲɜɨɜ ɬɪɟɛɭɟɬɫɹ ɜɵɞɟɪɠɢɜɚɧɢɟ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ. 

ɋɨɜɦɟɫɬɧɨɫɬɶ ɪɚɛɨɬɵ ɨɬɞɟɥɶɧɵɯ ɛɥɨɤɨɜ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɩɟɪɟɤɪɵɬɢɟɦ, ɢɥɢ 
ɩɟɪɟɜɹɡɤɨɣ, ɲɜɨɜ ɩɨ ɜɵɫɨɬɟ. 

Ɉɩɚɥɭɛɤɚ ɢ ɨɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɧɟɣ. 
Ɉɩɚɥɭɛɤɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɨɝɪɚɠɞɟɧɢɟ, ɤɨɬɨɪɨɟ ɭɫɬɪɚɢɜɚɸɬ ɜɨɤɪɭɝ 

ɛɥɨɤɚ ɛɟɬɨɧɢɪɨɜɚɧɢɹ ɞɥɹ ɩɪɢɞɚɧɢɹ ɟɦɭ ɡɚɞɚɧɧɨɣ ɩɪɨɟɤɬɨɦ ɮɨɪɦɵ ɢ 
ɩɨɞɞɟɪɠɚɧɢɹ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɜ ɩɟɪɢɨɞ ɟɟ ɭɤɥɚɞɤɢ ɢ ɬɜɟɪɞɟɧɢɹ.  

ɋɪɟɞɧɢɣ ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɨɩɚɥɭɛɤɢ ɜ ɦɚɫɫɢɜɧɵɯ ɝɢɞɪɨɫɨɨɪɭɠɟɧɢɹɯ 
ɤɨɥɟɛɥɟɬɫɹ ɨɬ 0,2 ɞɨ 0,5 ɦ2 ɧɚ 1 ɦ3 ɛɟɬɨɧɚ ɢ ɩɨ ɫɬɨɢɦɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 15-20% ɨɬ 
ɨɛɳɟɣ ɫɬɨɢɦɨɫɬɢ ɛɟɬɨɧɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɡɦɟɪɚ ɨɩɚɥɭɛɥɢɜɚɟɦɨɣ 
ɩɨɜɟɪɯɧɨɫɬɢ. 

Ⱦɥɹ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɩɪɢɦɟɧɹɸɬɫɹ ɫɩɟɰɢɚɥɶɧɵɟ ɜɢɞɵ ɨɩɚɥɭɛɨɤ: 
 ɞɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɶɢ - ɳɢɬɨɜɚɹ ɨɩɚɥɭɛɤɚ. 
 ɞɥɹ ɩɪɹɦɨɥɢɧɟɣɧɨɣ ɱɚɫɬɢ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ - ɫɩɟɰɢɚɥɶɧɚɹ 

ɚɞɫɨɪɛɢɪɭɸɳɚɹ ɨɩɚɥɭɛɤɚ;  
 ɞɥɹ ɤɪɢɜɨɥɢɧɟɣɧɵɯ ɭɱɚɫɬɤɚɯ ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ - ɜɚɤɭɭɦ-ɨɩɚɥɭɛɤɚ; 
 ɞɥɹ ɛɵɱɤɨɜ ɩɥɨɬɢɧɵ - ɩɥɢɬɵ ɨɛɨɥɨɱɤɢ;  
Ⱦɥɹ ɩɪɹɦɨɥɢɧɟɣɧɨɣ ɱɚɫɬɢ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɩɪɢɦɟɧɹɟɬɫɹ ɨɩɚɥɭɛɤɚ 

ɩɪɟɞɫɬɚɜɥɹɸɳɚɹ ɫɨɛɨɣ ɛɨɥɶɲɢɟ ɳɢɬɵ, ɩɟɪɟɤɪɵɜɚɸɳɢɟ ɜɟɫɶ ɜɨɞɨɫɥɢɜɧɨɣ 
ɩɪɨɥɟɬ, ɧɟ ɢɦɟɸɳɢɟ ɧɢɤɚɤɢɯ ɤɪɟɩɥɟɧɢɣ ɢ ɜɵɩɭɫɤɨɜ ɜ ɩɪɨɥɟɬɟ ɢ ɡɚɤɪɟɩɥɹɟɦɵɟ 
ɜɧɟ ɜɨɞɨɫɥɢɜɧɨɝɨ ɩɪɨɥɟɬɚ ɧɚ ɭɱɚɫɬɤɟ ɪɚɡɞɟɥɢɬɟɥɶɧɵɯ ɛɵɤɨɜ. 

ɇɚ ɤɪɢɜɨɥɢɧɟɣɧɵɯ ɭɱɚɫɬɤɚɯ ɜɨɞɨɫɥɢɜɧɵɯ ɩɪɨɥɟɬɨɜ (ɧɚ ɨɝɨɥɨɜɤɚɯ ɢ 
ɧɨɫɤɚɯ) ɫ ɬɨɣ ɠɟ ɰɟɥɶɸ ɩɪɢɦɟɧɹɸɬ ɜɚɤɭɭɦ-ɨɩɚɥɭɛɤɭ. 

Ⱦɥɹ ɛɵɱɤɨɜ ɩɥɨɬɢɧɵ ɩɪɢɦɟɧɹɟɬɫɹ ɧɟɫɴɟɦɧɚɹ ɨɩɚɥɭɛɤɚ, ɤɨɬɨɪɚɹ ɩɨɫɥɟ 
ɛɟɬɨɧɢɪɨɜɚɧɢɹ ɧɟ ɫɧɢɦɚɟɬɫɹ, ɚ ɨɫɬɚɟɬɫɹ ɧɚ ɦɟɫɬɟ ɭɫɬɚɧɨɜɤɢ ɜ ɛɟɬɨɧɟ ɢ 
ɫɬɚɧɨɜɢɬɫɹ ɷɥɟɦɟɧɬɨɦ ɤɨɧɫɬɪɭɤɰɢɢ ɫɨɨɪɭɠɟɧɢɹ. ȼ ɜɢɞɟ ɩɥɢɬ-ɨɛɨɥɨɱɟɤ. 

Ⱥɪɦɚɬɭɪɧɵɟ ɪɚɛɨɬɵ. 
 ɉɪɢ ɦɨɧɬɚɠɟ ɚɪɦɨɤɨɧɫɬɪɭɤɰɢɣ ɦɟɠɞɭ ɨɩɚɥɭɛɤɨɣ ɢ ɚɪɦɚɬɭɪɨɣ 

ɨɛɟɫɩɟɱɢɜɚɸɬɫɹ ɡɚɡɨɪɵ – ɡɚɳɢɬɧɵɣ ɫɥɨɣ (10-35 ɦɦ). Ⱥɪɦɨɤɨɧɫɬɪɭɤɰɢɢ ɧɢɠɧɢɯ 
ɛɥɨɤɨɜ ɭɤɥɚɞɵɜɚɸɬ ɧɚ ɛɟɬɨɧɧɵɟ ɩɨɞɤɥɚɞɤɢ ɬɨɥɳɢɧɨɣ, ɪɚɜɧɨɣ ɬɨɥɳɢɧɟ 
ɡɚɳɢɬɧɨɝɨ ɫɥɨɹ. ɉɪɢɧɢɦɚɟɦ ɩɨɞɚɱɭ ɚɪɦɨɤɨɧɫɬɪɭɤɰɢɣ ɜ ɛɥɨɤ ɨɫɧɨɜɧɵɦ ɤɪɚɧɨɦ, 
ɪɚɫɫɬɚɧɨɜɤɭ ɚɪɦɨɤɨɧɫɬɪɭɤɰɢɣ ɜɧɭɬɪɢɛɥɨɱɧɵɦ ɤɪɚɧɨɦ. 
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Ɍɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɟ ɢ ɭɤɥɚɞɤɚ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ. 
Ɍɪɚɧɫɩɨɪɬɧɚɹ ɫɯɟɦɚ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɤɨɦɩɥɟɤɬ ɦɚɲɢɧ, 

ɦɟɯɚɧɢɡɦɨɜ ɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ ɞɥɹ ɤɨɦɩɥɟɤɫɧɨɣ ɦɟɯɚɧɢɡɚɰɢɢ ɛɟɬɨɧɢɪɨɜɚɧɢɹ ɜ 
ɬ.ɱ. ɩɨ ɜɟɪɬɢɤɚɥɶɧɨɦɭ ɢ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦɭ ɬɪɚɧɫɩɨɪɬɭ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ, ɨɩɚɥɭɛɤɢ, 
ɚɪɦɚɬɭɪɵ, ɡɚɤɥɚɞɧɵɯ ɞɟɬɚɥɟɣ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɩɨɞɚɱɢ, ɭɤɥɚɞɤɢ ɢ ɭɩɥɨɬɧɟɧɢɸ 
ɫɦɟɫɢ ɜ ɛɥɨɤɚɯ ɛɟɬɨɧɢɪɨɜɚɧɢɹ. ɉɨɞɚɱɚ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɛɚɲɟɧɧɵɦɢ ɤɪɚɧɚɦɢ. 

Ⱦɥɹ ɩɨɞɚɱɢ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɜ ɛɥɨɤɢ ɛɟɬɨɧɢɪɨɜɚɧɢɹ ɩɪɢɧɢɦɚɟɦ ɤɨɜɲɨɜɭɸ 
ɛɚɞɶɸ, ɬɚɛɥɢɰɚ 5.5. 

 

Ɍɚɛɥɢɰɚ 5.5 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɛɚɞɶɢ 
Ёɦɤɨɫɬɶ ɛɚɞɶɢ 4,0 ɦ3 

Ɋɚɡɦɟɪ ɜɵɯɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ 800×600 ɦɦ 

ȼɵɫɨɬɚ ɛɚɞɶɢ ɜ ɪɚɡɝɪɭɡɨɱɧɨɦ  ɩɨɥɨɠɟɧɢɢ (ɫ ɩɨɞɧɹɬɨɣ ɬɪɚɜɟɪɫɨɣ) 5800 ɦɦ 

ȼɵɫɨɬɚ ɛɚɞɶɢ ɜ ɪɚɡɝɪɭɡɨɱɧɨɦ  ɩɨɥɨɠɟɧɢɢ (ɛɟɡ ɬɪɚɜɟɪɫɵ) 4030 ɦɦ 

Ɇɚɫɫɚ ɛɚɞɶɢ 2670 ɤɝ 

ɉɪɢɜɨɞ ɡɚɬɜɨɪɚ ɦɟɯɚɧɢɱɟɫɤɢɣ 

 

ɂɫɯɨɞɹ ɢɡ ɜɵɫɨɬɵ ɩɥɨɬɢɧɵ (ɇɩɥ = 84,2ɦ), ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ ɩɨ 
ɛɟɬɨɧɢɪɨɜɚɧɢɸ ɜɵɛɢɪɚɟɦ ɪɟɥɶɫɨɜɵɣ ɛɚɲɟɧɧɵɣ ɤɪɚɧ. 

Ɉɩɪɟɞɟɥɹɟɦ ɨɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɪɚɛɨɬɵ ɤɪɚɧɚ: 
Ɍɪɟɛɭɟɦɚɹ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ:   
 

ɬɤɝmmVG ɫɬɪɛɛɛɭɧɤɬɪ 72,12 127205026702500·4   . (5.27) 

 

ɝɞɟ     Vɛɭɧɤ – ɨɛɴɟɦ ɛɭɧɤɟɪɚ (ɛɚɞɶɢ); 
ɛ = 2500 ɤɝ/ɦ3 – ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ; 
mɛ – ɦɚɫɫɚ ɛɭɧɤɟɪɚ (ɛɚɞɶɢ); 
mɬɪ – ɦɚɫɫɚ ɬɪɚɜɟɪɫɚ. 
 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɜɵɱɢɫɥɟɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɩɪɢɧɢɦɚɟɦ ɛɚɲɟɧɧɵɣ ɤɪɚɧ 
ɫɬɪɟɥɨɜɨɣ, ɦɨɧɬɚɠɧɵɣ, ɪɟɥɶɫɨɜɵɣ, ɫɚɦɨɩɨɞɴɟɦɧɵɣ, ɩɨɥɧɨɩɨɜɨɪɨɬɧɵɣ ɋɄɊ-

2200ɗɆ ɫ ɝɪɭɡɨɜɵɦ ɦɨɦɟɧɬɨɦ 2200 ɬɦ. ɉɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɨɛɴɟɤɬɨɜ ɷɧɟɪɝɟɬɢɤɢ. 

ȼɵɥɟɬ ɫɬɪɟɥɵ: max 

                           min 

47 ɦ 

44 ɦ 

Ƚɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ: max 75 ɬ 

ȼɵɫɨɬɚ ɩɨɞɴɟɦɚ ɤɪɸɤɚ 77,3 ɦ 

Ƚɥɭɛɢɧɚ ɨɩɭɫɤɚɧɢɹ 3 ɦ 

ɋɩɨɫɨɛɵ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶ 
ɬɪɟɛɭɟɦɭɸ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ ɢ ɧɟɢɡɦɟɧɧɨɫɬɶ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 
ɩɪɢɦɟɧɹɟɦɵɯ ɛɟɬɨɧɧɵɯ ɫɦɟɫɟɣ. ɉɪɢ ɩɟɪɟɜɨɡɤɟ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɧɚ ɞɚɥɶɧɢɟ 
ɪɚɫɫɬɨɹɧɢɹ ɞɨɩɭɫɤɚɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟ ɞɨɛɚɜɨɤ, ɩɪɟɞɨɬɜɪɚɳɚɸɳɢɯ ɪɚɫɫɥɨɟɧɢɟ 
ɫɦɟɫɢ ɢ ɞɨɛɚɜɨɤ – ɪɟɝɭɥɹɬɨɪɨɜ ɫɯɜɚɬɵɜɚɧɢɹ. 



75 

 

ȼ ɞɚɧɧɨɦ ɩɪɨɟɤɬɟ ɞɥɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ Ȼɋ ɩɪɢɦɟɧɹɟɦ 
ɚɜɬɨɛɟɬɨɧɨɫɦɟɫɢɬɟɥɶ ɋȻ-92-1, ɤɨɬɨɪɵɣ ɜɵɛɢɪɚɟɬɫɹ ɩɨ ɨɛɴɟɦɭ ɜɵɛɪɚɧɧɨɣ ɛɚɞɶɢ: 

ɋȻ-92-1: 
Ɉɛɴɟɦ ɩɟɪɟɜɨɡɢɦɨɣ ɫɦɟɫɢ                                  – 4 ɦ3; 

Ƚɟɨɦɟɬɪɢɱɟɫɤɢɣ ɨɛɴɟɦ ɛɚɪɚɛɚɧɚ                       – 6,1 ɦ3; 

Ɍɢɩ ɛɚɡɨɜɨɝɨ ɚɜɬɨɦɨɛɢɥɹ                                    – ɄɚɦȺɁ-5511; 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ                                      – 80 ɤɦ/ɱ. 
ȼɵɫɨɬɚ ɡɚɝɪɭɡɤɢ ɦɚɬɟɪɢɚɥɨɜ                               – 3520ɦɦ; 
Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ: 
 -ɞɥɢɧɚ                                                               – 6630ɦɦ; 
 - ɲɢɪɢɧɚ                                                           – 2630ɦɦ; 
 - ɜɵɫɨɬɚ                                                             – 3420ɦɦ; 
Ɇɚɫɫɚ:  
 - ɡɚɝɪɭɠɟɧɧɨɝɨ                                                 –10100 ɤɝ; 
 - ɧɟɡɚɝɪɭɠɟɧɧɨɝɨ                                             –19200 ɤɝ. 
ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ: 
 

ɰ

ɜɪɫɦɬɪ КV
ɉ


 


60

; (5.28) 

 

ɝɞɟ     Vɬɪ = 4 ɦ3 – ɨɛɴёɦ ɩɨɪɰɢɢ Ȼɋ, ɩɟɪɟɜɨɡɢɦɨɣ ɡɚ ɨɞɢɧ ɪɟɣɫ; 
ɫɦ = 8 ɱɚɫ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɦɟɧɵ; 
Кɜɪ = 0,8 – ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ; 
ɰ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɞɧɨɝɨ ɰɢɤɥɚ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ Ȼɋ, ɦɢɧ. 

 

ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɞɧɨɝɨ ɰɢɤɥɚ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ: 
 

Ĳɰ = Ĳɡ+Ĳɝ.ɩ.+Ĳɜ+Ĳɯ.ɩ.+Ĳ0+2Ĳɦɚɧ ; (5.29) 

 

ɝɞɟ     ɡ = 5-8 ɦɢɧ – ɜɪɟɦɹ ɡɚɝɪɭɡɤɢ ɬɪɚɧɫɩɨɪɬɚ ɧɚ ɛɟɬɨɧɧɨɦ ɡɚɜɨɞɟ; 
ɜ = 0,5-2 ɦɢɧ – ɜɪɟɦɹ ɜɵɝɪɭɡɤɢ Ȼɋ; 
ɨ = 5 ɦɢɧ – ɜɪɟɦɹ ɨɱɢɫɬɤɢ, ɩɪɨɦɵɜɤɢ ɢ ɨɛɫɥɭɠɢɜɚɧɢɹ ɬɪɚɧɫɩɨɪɬɧɨɝɨ 

ɫɪɟɞɫɬɜɚ; 
ɝ.ɩ,- ɜɪɟɦɹ ɩɪɨɛɟɝɚ ɬɪɚɧɫɩɨɪɬɚ ɫ ɝɪɭɡɨɦ ɨɬ ɡɚɜɨɞɚ ɞɨ ɦɟɫɬɚ ɭɤɥɚɞɤɢ Ȼɋ;   
ɯ.ɩ – ɜɪɟɦɹ ɯɨɥɨɫɬɨɝɨ ɩɪɨɛɟɝɚ ɬɪɚɧɫɩɨɪɬɚ ɤ ɛɟɬɨɧɧɨɦɭ ɡɚɜɨɞɭ, ɦɢɧ;  

Ĳɦɚɧ  =1-3 ɦɢɧ –  ɜɪɟɦɹ ɦɚɧɟɜɪɢɪɨɜɚɧɢɹ;  
L = 3,2 ɤɦ – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɛɟɬɨɧɧɨɝɨ ɡɚɜɨɞɚ; 
 = 80 ɤɦ/ɱ – ɦɚɤɫɢɦɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɞɥɹ ɄɚɦȺɁ-5511; 

ɝ – ɫɤɨɪɨɫɬɶ ɝɪɭɠёɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ, ɤɦ/ɱ; 

ɯ – ɫɤɨɪɨɫɬɶ ɩɨɪɨɠɧɟɝɨ ɬɪɚɧɫɩɨɪɬɚ: 
 

ɱɤɦɯ /33,5380
3

2
max

3

2
  ;          (5.30) 
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ɱɤɦɯɝ /35,5653,33
3

2

3

2
  ;          (5.31) 

Ĳɩ.ɝ. = L·60 / ɝ  =3,2·60/35.56 = 5,4 ɦɢɧ ;          (5.32) 

Ĳɯ.ɝ. = L·60 / υɯ  =3,2·60/53,33 = 3,6 ɦɢɧ.          (5.33) 

 

ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɞɧɨɝɨ ɰɢɤɥɚ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ ɧɚɯɨɞɢɦ ɩɨ 
ɮɨɪɦɭɥɟ (5.29):  

 

 Ĳɰ = 6+5,4+1,5+3,6+5+2·2 = 25,5 ɦɢɧ. 
 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ  ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ (5.28): 

 

ɉ = 4·8·60·0,8/ 25,5 = 60,24 ɦ3/ɫɦ; 
 

Ʉɨɥɢɱɟɫɬɜɨ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ:  
 

ɲɬ
V

I
n

ɬɪ

ɰɪ

60.










 48·25,5/4·60 = 5,1= 6 ɲɬ;         

(5.34) 

 

ɉɪɢɧɢɦɚɟɦ 6 ɚɜɬɨɛɟɬɨɧɨɫɦɟɫɢɬɟɥɟɣ. 
ɉɨɞɝɨɬɨɜɤɚ ɛɥɨɤɨɜ ɤ ɛɟɬɨɧɢɪɨɜɚɧɢɸ. 
Ʉɨɧɬɚɤɬ ɦɟɠɞɭ ɨɫɧɨɜɚɧɢɟɦ ɢ ɭɤɥɚɞɵɜɚɟɦɵɦ ɛɟɬɨɧɨɦ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ 

ɫɚɦɵɯ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɭɱɚɫɬɤɨɜ ɫɨɨɪɭɠɟɧɢɹ. Ɍɳɚɬɟɥɶɧɨ ɜɵɩɨɥɧɟɧɧɵɣ ɤɨɧɬɚɤɬ 
ɩɪɟɞɨɬɜɪɚɳɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɮɢɥɶɬɪɚɰɢɢ ɧɚɩɨɪɧɨɣ ɜɨɞɵ ɢ ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɧɚɞɟɠɧɨɟ ɫɨɩɪɹɠɟɧɢɟ ɫɨɨɪɭɠɟɧɢɹ ɫ ɨɫɧɨɜɚɧɢɟɦ. 

ɍɤɥɚɞɤɚ ɢ ɭɩɥɨɬɧɟɧɢɟ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ. 
ɍɩɥɨɬɧɟɧɢɟ ɛɟɬɨɧɚ ɜ ȽɌɋ ɩɪɨɢɡɜɨɞɢɬɫɹ ɝɥɭɛɢɧɧɵɦɢ ɜɢɛɪɚɬɨɪɚɦɢ, ɚ ɜ 

ɫɥɭɱɚɟ ɝɭɫɬɨɚɪɦɢɪɨɜɚɧɧɵɯ ɚɪɦɨɤɨɧɫɬɪɭɤɰɢɣ ɩɪɢ ɩɨɦɨɳɢ ɩɚɤɟɬɚ ɜɢɛɪɚɬɨɪɨɜ, 
ɹɜɥɹɸɳɟɝɨɫɹ ɧɚɜɟɫɧɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɤɪɚɧɨɜ ɢ ɦɚɧɢɩɭɥɹɬɨɪɨɜ.  

Ɋɭɱɧɵɟ ɜɢɛɪɚɬɨɪɵ ɢɫɩɨɥɶɡɭɸɬ ɜ ɦɟɫɬɚɯ ɝɞɟ ɧɟ ɜɨɡɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 
ɩɚɤɟɬɚ ɜɢɛɪɚɬɨɪɨɜ (ɜ ɭɝɥɚɯ ɛɥɨɤɚ ɛɟɬɨɧɢɪɨɜɚɧɢɹ). 

ȼ ɤɚɱɟɫɬɜɟ ɪɚɫɱɟɬɧɨɝɨ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɛɥɨɤ ɛɟɬɨɧɢɪɨɜɚɧɢɹ ɧɚ ɨɬɦɟɬɤɟ   
232 ɦ Ȼɋ, ɢɦɟɸɳɢɣ ɪɚɡɦɟɪɵ:  L=20ɦ; B=18ɦ. 

Ɋɚɡɪɚɜɧɢɜɚɧɢɟ ɢ ɭɩɥɨɬɧɟɧɢɟ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɚɤɟɬɨɦ 
ɜɢɛɪɚɬɨɪɨɜ.  

ɋɯɟɦɚ ɪɚɡɪɚɜɧɢɜɚɧɢɹ ɢ ɭɩɥɨɬɧɟɧɢɹ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ: 
ɉɨɞɜɟɫɧɨɣ ɜɢɛɪɚɬɨɪ ɂȼ-34: 

ɑɚɫɬɨɬɚ ɤɨɥɟɛɚɧɢɣ 8000 ɤɨɥ/ɦɢɧ 

Ⱦɥɢɧɚ ɪɚɛɨɱɟɣ ɱɚɫɬɢ 750 ɦɦ 

Ⱦɢɚɦɟɬɪ ɪɚɛɨɱɟɣ ɱɚɫɬɢ 133 ɦɦ 

Ɇɚɫɫɚ 130 ɤɝ 
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ɉɪɟɞɟɥɶɧɚɹ ɬɨɥɳɢɧɚ ɫɥɨɹ ɛɟɬɨɧɢɪɨɜɚɧɢɹ 75 ɫɦ 

ɍɤɥɚɞɤɚ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɛɭɞɟɬ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɫɯɟɦɟ 
(ɪɢɫɭɧɨɤ 5.10): 

 

 
Ɋɢɫɭɧɨɤ 5.10 - ɋɯɟɦɚ ɭɤɥɚɞɤɢ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ 

 

- ɦɧɨɝɨɫɥɨɣɧɚɹ: ɤɚɠɞɵɣ ɫɥɨɣ ɩɟɪɟɤɪɵɜɚɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɩɨɫɥɟ 
ɡɚɜɟɪɲɟɧɢɹ ɪɚɡɪɚɜɧɢɜɚɧɢɹ ɢ ɭɩɥɨɬɧɟɧɢɹ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɧɚ ɜɫɟɣ ɩɥɨɳɚɞɢ ɛɥɨɤɚ: 

 

2,43
5

2,15,01820
min 







ɩɟɪ

ɫɥɛɥɛɥ KhBL
I


 ɦ3/ɱɚɫ;     (5.35) 

 

ɝɞɟ    hɫɥ – ɜɵɫɨɬɚ ɨɞɧɨɝɨ ɫɥɨɹ ɛɟɬɨɧɢɪɨɜɚɧɢɹ; 
hɫɥ= 0,5 ɦ (1-1,2 ɪɚɛɨɱɟɣ ɱɚɫɬɢ ɜɢɛɪɚɬɨɪɚ Lɪ.ɭ.); 

K = 1-1,2 – ɤɨɷɮɮɢɰɢɟɧɬ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɩɨɫɬɭɩɥɟɧɢɹ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ; 
ɩɟɪ = 5 ɱ – ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɨɟ ɜɪɟɦɹ ɩɟɪɟɤɪɵɬɢɹ ɫɥɨɟɜ; 
 

Ⱦɚɧɧɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɧɟ ɩɪɟɜɵɲɚɟɬ ɡɚɞɚɧɧɭɸ (52 ɦ3/ɱ), ɫɥɟɞɨɜɚɬɟɥɶɧɨ 
ɜɚɪɢɚɧɬ ɩɨɫɥɨɣɧɨɣ ɭɤɥɚɞɤɢ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɜɵɛɪɚɧ ɜɟɪɧɨ. 

Ɋɚɫɫɱɢɬɚɟɦ ɫɪɟɞɧɸɸ ɪɚɫɱɟɬɧɭɸ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɩɨɞɚɱɢ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɤ 
ɛɟɬɨɧɢɪɭɟɦɨɦɭ ɛɥɨɤɭ:  

 

Iɪ = Imin/ (1-α·Ʉn) = 43,2/(1-2·0,20) = 72 ɦ3/ɱɚɫ.      (5.36) 

 

ɝɞɟ α – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɜɢɫɹɳɢɣ ɨɬ ɬɪɟɛɭɟɦɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɧɟɩɪɟɪɵɜɧɨɝɨ 
ɩɪɨɰɟɫɫɚ ɛɟɬɨɧɢɪɨɜɚɧɢɹ, ɜ ɞɚɧɧɨɦ ɩɪɨɟɤɬɟ ɤɥɚɫɫ ɫɨɨɪɭɠɟɧɢɹ I, ɫɥɟɞɨɜɚɬɟɥɶɧɨ 
α=2; 

Ʉn – ɤɨɷɮɮɢɰɢɟɧɬ ɜɚɪɢɚɰɢɢ (ɢɡɦɟɧɱɢɜɨɫɬɢ) ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɩɨɬɨɤɚ 
ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ, ɩɨɫɬɭɩɚɸɳɟɣ ɤ ɛɥɨɤɭ. ɑɢɫɥɨ ɨɞɧɨɜɪɟɦɟɧɧɨ ɛɟɬɨɧɢɪɭɟɦɵɯ 
ɛɥɨɤɨɜ ɫɨɫɬɚɜɢɬ 9,6 ɲɬ. Ʉn = 0,20. 

 

ɉɪɢ ɪɚɡɪɚɜɧɢɜɚɧɢɢ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ: 
 

82,2
5,0

4


ɫɥ

k

ɤk
h

V
ba ɦ;     (4.37) 
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ɝɞɟ    Vɤ – ɨɛɴɟɦ ɤɭɡɨɜɚ ɚɜɬɨɛɟɬɨɧɨɫɦɟɫɢɬɟɥɹ.                                   
 

Ʉɨɥɢɱɟɫɬɜɨ ɤɪɚɧɨɜ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɪɚɫɱёɬɧɨɣ ɢɧɬɟɧɫɢɜɧɨɫɬɢ: 
 





















ɨɩɨɩ

ɨɩ

ɚɪɦɚɪɦ

ɚɪɦ
ɛ
ɰɛ

ɪ
ɤɪ

nP

q

nP

q

nV

I
N  ;     (5.38) 

 

ɝɞɟ      = 1,2 – ɤɨɷɮɮɢɰɢɟɧɬ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɩɨɫɬɭɩɥɟɧɢɹ ɦɚɬɟɪɢɚɥɚ; 
Vɛ = 4  ɦ3 – ёɦɤɨɫɬɶ ɛɚɞɶɢ; 
nɛ

ɰ = 8 – ɤɨɥɢɱɟɫɬɜɨ ɰɢɤɥɨɜ ɤɪɚɧɚ ɜ ɱɚɫ ɩɪɢ ɩɨɞɚɱɟ ɛɟɬɨɧɚ; 
nɚɪɦ = 10 – ɤɨɥɢɱɟɫɬɜɨ ɰɢɤɥɨɜ ɤɪɚɧɚ ɜ ɱɚɫ ɩɪɢ ɩɨɞɚɱɟ ɚɪɦɚɬɭɪɵ; 
nɨɩ = 10 – ɤɨɥɢɱɟɫɬɜɨ ɰɢɤɥɨɜ ɤɪɚɧɚ ɜ ɱɚɫ ɩɪɢ ɩɨɞɚɱɟ ɩɚɤɟɬɨɜ ɨɩɚɥɭɛɤɢ; 
Ɋɨɩ ɢ Ɋɚɪɦ = 10 ɬ – ɦɚɫɫɚ ɩɚɤɟɬɚ ɨɩɚɥɭɛɤɢɢ ɚɪɦɚɬɭɪɵ. 
 

 Ɇɚɫɫɚ ɩɚɤɟɬɚ ɨɩɚɥɭɛɤɢ ɚɪɦɚɬɭɪɵ ɩɨɞɚɜɚɟɦɨɝɨ ɜ ɛɥɨɤ ɛɟɬɨɧɢɪɨɜɚɧɢɹ: 
 

ɳɨɩɭɞɳɨɩ lmnP  .  ;     (5.39) 

 

ɝɞɟ     nɳ = 5 – ɤɨɥɢɱɟɫɬɜɨ ɳɢɬɨɜ ɨɩɚɥɭɛɤɢ ɜ ɩɚɤɟɬɟ; 
mɭɞ.ɨɩ = 62,05  ɤɝ/ɦ – ɦɚɫɫɚ ɩɨɝɨɧɧɨɝɨ ɦɟɬɪɚ ɨɩɚɥɭɛɤɢ; 
lɳ = 5 ɦ – ɞɥɢɧɚ ɳɢɬɚ. 
 

Ɇɚɫɫɚ ɩɚɤɟɬɚ ɨɩɚɥɭɛɤɢ ɚɪɦɚɬɭɪɵ ɩɨɞɚɜɚɟɦɨɝɨ ɜ ɛɥɨɤ ɛɟɬɨɧɢɪɨɜɚɧɢɹ 
ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ (5.39): 

 

ɬPɨɩ 55,1
1000

505,625



 ;  

ɝɞɟ    qɚɪɦ – ɦɚɫɫɚ ɚɪɦɚɬɭɪɵ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɪɚɫɱёɬɧɨɣ ɢɧɬɟɧɫɢɜɧɨɫɬɢ 
ɛɟɬɨɧɢɪɨɜɚɧɢɹ. 

 

 Ɇɚɫɫɚ ɚɪɦɚɬɭɪɵ: 
 

ɱ
ɬmIq

ɭɞ
ɚɪɚɪɦ 


 = 72·15 = 1080ɤɝ = 1,08 ɬ;       (5.40) 

ɱ
ɬmIq

ɭɞ
ɚɚɪɦ min 


 = 43,2·15 = 648ɤɝ = 0,648 ɬ.     

(5.41) 

 

ɝɞɟ  qɨɩ - ɦɚɫɫɚ ɨɩɚɥɭɛɤɢ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɪɚɫɱёɬɧɨɣ ɢɧɬɟɧɫɢɜɧɨɫɬɢ 
ɛɟɬɨɧɢɪɨɜɚɧɢɹ. 
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Ɇɚɫɫɚ ɨɩɚɥɭɛɤɢ: 
 

ɛɥ

ɛɥ
ɨɩ

ɪɨɩ
V

m
Iq  ; (5.42) 

 

ɝɞɟ    Vɛɥ – ɨɛɴɟɦ ɛɥɨɤɚ ɛɟɬɨɧɢɪɨɜɚɧɢɹ. 
 

Ɉɛɴɟɦ ɛɥɨɤɚ ɛɟɬɨɧɢɪɨɜɚɧɢɹ: 
 

ɦhBLV яɪɛɥɛɥɛɥ  =20·18·20 =7200 ɦ3; (5.43) 

 

ɝɞɟ     hяɪ = 20 ɦ – ɜɵɫɨɬɚ ɹɪɭɫɚ;  
ɛɥ
ɨɩm  – ɦɚɫɫɚ ɨɩɚɥɭɛɤɢ ɜ ɛɥɨɤɟ ɛɟɬɨɧɢɪɨɜɚɧɢɹ. 

 

Ɇɚɫɫɚ ɨɩɚɥɭɛɤɢ ɜ ɛɥɨɤɟ ɛɟɬɨɧɢɪɨɜɚɧɢɹ: 
 

    ɬmBL
m

ɭɞ
ɨɩɛɥɛɥɛɥ

ɨɩ
1000

2






 =2·(20+18)·62,05/1000 = 4,7158 =5 ɬ; (5.44) 

 

Ɇɚɫɫɭ ɨɩɚɥɭɛɤɢ ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ (5.42): 

 

qɨɩ = 72· 5/7200 = 0,05 ɬ/ɱ ;  

qɨɩ = 43,2· 5/7200 = 0,03 ɬ/ɱ ;  

 

Ʉɨɥɢɱɟɫɬɜɨ ɤɪɚɧɨɜ ɧɚɯɨɞɢɦ ɢɡ ɮɨɪɦɭɥɵ (5.38): 

 

Nɤɪ = 1,2(72/4·8 + 1,08/10·10 + 0,05/1,55·10) = 3,36;  

Nɤɪ = 1,2(48/4·8 + 1,325/10·10 + 0,05/10·10) = 2,7.  

 

ɉɪɢɧɢɦɚɟɦ 4 ɤɪɚɧɚ  ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɪɚɫɱёɬɧɨɣ ɢɧɬɟɧɫɢɜɧɨɫɬɢ 
ɛɟɬɨɧɢɪɨɜɚɧɢɹ. 

ɋɤɚɥɶɧɵɟ ɨɫɧɨɜɚɧɢɹ ɩɟɪɟɞ ɭɤɥɚɞɤɨɣ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɨɱɢɳɚɸɬ ɨɬ 
ɩɪɨɞɭɤɬɨɜ ɜɵɜɟɬɪɢɜɚɧɢɹ, ɨɬɜɨɞɹɬ (ɩɪɢ ɧɚɥɢɱɢɢ) ɝɪɭɧɬɨɜɵɟ ɜɨɞɵ, ɩɪɨɦɵɜɚɸɬ 
ɜɨɞɨɣ ɢ ɜɵɫɭɲɢɜɚɸɬ. 

ɉɨɞɝɨɬɨɜɤɚ ɛɟɬɨɧɧɨɝɨ ɨɫɧɨɜɚɧɢɹ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɫɥɟɞɭɸɳɢɯ ɪɚɛɨɬɚɯ: 
- ɭɞɚɥɟɧɢɟ ɰɟɦɟɧɬɧɨɣ ɩɥɟɧɤɢ (ɪɚɡɥɢɱɧɵɦɢ ɫɩɨɫɨɛɚɦɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɜɨɡɪɚɫɬɚ ɛɟɬɨɧɚ); 
- ɜɵɪɭɛɚɧɢɟ ɧɚɩɥɵɜɨɜ ɢ ɪɚɤɨɜɢɧ ɞɨ ɡɞɨɪɨɜɨɝɨ ɛɟɬɨɧɚ; 
- ɭɞɚɥɟɧɢɟ ɩɹɬɟɧ ɦɚɡɭɬɚ, ɧɟɮɬɢ, ɦɚɫɥɚ, ɛɢɬɭɦɚ; 
- ɩɪɨɦɵɜɤɚ ɢ ɩɪɨɞɭɜɤɚ ɩɨɜɟɪɯɧɨɫɬɢ.  
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ɍɯɨɞ ɡɚ ɛɟɬɨɧɨɦ. 
ɉɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ ɨɛɹɡɚɬɟɥɟɧ ɤɨɦɩɥɟɤɫ ɦɟɪ ɩɨ ɭɯɨɞɭ ɡɚ 

ɛɟɬɨɧɨɦ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ: 
ɚ) ɫɨɡɞɚɧɢɟ ɢ ɩɨɞɞɟɪɠɚɧɢɟ ɬɟɦɩɟɪɚɬɭɪɧɨ-ɜɥɚɠɧɨɫɬɧɨɝɨ ɪɟɠɢɦɚ, 

ɩɪɟɞɨɬɜɪɚɳɚɸɳɟɝɨ ɡɧɚɱɢɬɟɥɶɧɵɟ ɞɟɮɨɪɦɚɰɢɢ ɢ ɨɛɪɚɡɨɜɚɧɢɟ ɨɩɚɫɧɵɯ ɬɪɟɳɢɧ; 
ɛ) ɩɪɟɞɨɯɪɚɧɟɧɢɟ ɛɟɬɨɧɚ ɜ ɧɚɱɚɥɶɧɵɣ ɩɟɪɢɨɞ ɟɝɨ ɬɜɟɪɞɟɧɢɹ ɨɬ ɭɞɚɪɨɜ, 

ɫɨɬɪɹɫɟɧɢɣ ɢ ɩɨɜɪɟɠɞɟɧɢɣ. 
ȼɥɚɠɧɨɫɬɧɵɣ ɭɯɨɞ ɡɚ ɫɜɟɠɟɭɥɨɠɟɧɧɵɦ ɛɟɬɨɧɨɦ ɜ ɥɟɬɧɟɟ ɜɪɟɦɹ 

ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɨɞɞɟɪɠɚɧɢɢ ɨɬɤɪɵɬɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɜ ɩɨɫɬɨɹɧɧɨ ɜɥɚɠɧɨɦ 
ɫɨɫɬɨɹɧɢɢ ɩɭɬɟɦ ɪɚɫɩɵɥɟɧɢɹ ɧɚɞ ɧɢɦɢ ɜɨɞɵ, ɡɚɥɢɜɤɢ ɢɯ ɜɨɞɨɣ ɢɥɢ ɭɤɪɵɬɢɹ 
ɜɥɚɝɨɟɦɤɢɦ ɦɚɬɟɪɢɚɥɨɦ.  

ɉɪɢ ɛɟɬɨɧɢɪɨɜɚɧɢɢ ɜ ɠɚɪɤɭɸ ɫɭɯɭɸ ɩɨɝɨɞɭ ɨɬɤɪɵɬɚɹ ɩɨɜɟɪɯɧɨɫɬɶ 
ɫɜɟɠɟɭɥɨɠɟɧɧɨɣ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɫɪɚɡɭ ɠɟ ɩɨɫɥɟ ɟɟ ɭɤɥɚɞɤɢ ɢ ɭɩɥɨɬɧɟɧɢɹ ɜ 
ɧɟɡɚɳɢɳɟɧɧɵɯ ɲɚɬɪɨɦ ɦɚɫɫɢɜɧɵɯ ɛɥɨɤɚɯ ɞɨɥɠɧɚ ɭɤɪɵɜɚɬɶɫɹ 
ɩɚɪɨɧɟɩɪɨɧɢɰɚɟɦɨɣ ɫɜɟɬɥɨɣ ɩɥɟɧɤɨɣ ɢ ɧɚɯɨɞɢɬɶɫɹ ɩɨɞ ɧɟɸ ɜ ɬɟɱɟɧɢɢ 6-8 ɱ, 
ɩɨɫɥɟ ɱɟɝɨ ɦɨɠɟɬ ɛɵɬɶ ɧɚɱɚɬ ɫɢɫɬɟɦɚɬɢɱɟɫɤɢɣ ɜɥɚɠɧɨɫɬɧɵɣ ɭɯɨɞ ɡɚ ɛɟɬɨɧɨɦ. 

ɋ ɰɟɥɶɸ ɩɪɟɞɨɯɪɚɧɟɧɢɹ ɫɜɟɠɟɭɥɨɠɟɧɧɨɝɨ ɛɟɬɨɧɚ ɨɬ ɩɨɜɪɟɠɞɟɧɢɣ 
ɧɟɨɛɯɨɞɢɦɨ ɫɨɛɥɸɞɚɬɶ ɫɥɟɞɭɸɳɢɟ ɭɫɥɨɜɢɹ: 

ɚ) ɪɚɛɨɬɵ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɫɜɟɠɟɭɥɨɠɟɧɧɨɝɨ ɛɟɬɨɧɚ ɩɨ ɭɯɨɞɭ ɢ ɭɞɚɥɟɧɢɸ 
ɰɟɦɟɧɬɧɨɣ ɩɥɟɧɤɢ ɞɨ ɧɚɛɨɪɚ ɛɟɬɨɧɨɦ ɩɪɨɱɧɨɫɬɢ ɩɪɢ ɫɠɚɬɢɢ 1,5 Ɇɉɚ ɞɨɥɠɧɵ 
ɜɵɩɨɥɧɹɬɶɫɹ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɞɨɳɚɬɵɯ ɧɚɫɬɢɥɨɜ; 

ɛ) ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɨɟ ɭɞɚɥɟɧɢɟ ɰɟɦɟɧɬɧɨɣ ɩɥɟɧɤɢ ɧɚɱɢɧɚɟɬɫɹ ɬɨɥɶɤɨ ɩɨɫɥɟ 
ɧɚɛɨɪɚ ɛɟɬɨɧɨɦ ɩɪɨɱɧɨɫɬɢ ɩɪɢ ɫɠɚɬɢɢ ɧɟ ɦɟɧɟɟ 1,5 Ɇɉɚ; 

ɜ) ɭɫɬɚɧɨɜɤɚ ɢ ɩɟɪɟɫɬɚɧɨɜɤɚ ɨɩɚɥɭɛɤɢ, ɚ ɬɚɤɠɟ ɩɟɪɟɦɟɳɟɧɢɟ ɩɨ 
ɩɨɜɟɪɯɧɨɫɬɢ ɫɜɟɠɟɭɥɨɠɟɧɧɨɝɨ ɛɟɬɨɧɚ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɢ ɦɟɯɚɧɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɨɩɭɫɤɚɟɬɫɹ ɩɨɫɥɟ ɞɨɫɬɢɠɟɧɢɹ ɛɟɬɨɧɨɦ ɩɪɨɱɧɨɫɬɢ ɧɟ ɦɟɧɟɟ 2,5 
Ɇɉɚ. 

Ɋɚɡɪɚɛɨɬɤɚ ɬɟɯɧɨɥɨɝɢɢ ɛɟɬɨɧɢɪɨɜɚɧɢɹ ɜ ɡɢɦɧɢɯ ɭɫɥɨɜɢɹɯ. 
Ⱦɨ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ  -10 °ɋ ɞɨɩɭɫɤɚɟɬɫɹ ɛɟɬɨɧɢɪɨɜɚɧɢɟ ɜ 

ɨɬɤɪɵɬɵɯ ɛɥɨɤɚɯ ɫ ɭɤɪɵɬɢɟɦ ɩɨɜɟɪɯɧɨɫɬɢ ɢɯ ɩɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɛɟɬɨɧɢɪɨɜɚɧɢɹ. 
ɉɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɨɫɧɨɜɚɧɢɹ ɧɢɠɟ 2 °ɋ ɩɪɨɢɡɜɨɞɢɬɫɹ ɟɝɨ ɨɛɨɝɪɟɜ. 

Ɉɫɧɨɜɚɧɢɟ ɫɱɢɬɚɟɬɫɹ ɩɪɨɝɪɟɬɵɦ, ɟɫɥɢ 0 °ɋ ɧɚɯɨɞɢɬɫɹ ɧɢɠɟ 0,5 ɦ ɨɬ ɟɝɨ 
ɩɨɜɟɪɯɧɨɫɬɢ.  

Ɇɟɬɨɞ ɡɢɦɧɟɝɨ ɛɟɬɨɧɢɪɨɜɚɧɢɹ –  ɛɟɬɨɧɢɪɨɜɚɧɢɟ ɜ ɲɚɬɪɚɯ: 
ɇɚɢɛɨɥɟɟ ɛɥɚɝɨɩɪɢɹɬɧɨɣ ɫɪɟɞɨɣ ɩɪɢ ɛɟɬɨɧɢɪɨɜɚɧɢɢ ɢ ɜɵɞɟɪɠɢɜɚɧɢɢ 

ɛɟɬɨɧɚ ɹɜɥɹɸɬɫɹ: ɩɨɫɬɨɹɧɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɬɜɟɪɞɟɧɢɹ (10-20°ɋ) ɢ ɩɨɫɬɨɹɧɧɚɹ 
ɜɥɚɠɧɨɫɬɶ (90-95%). ɉɨɧɢɠɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɭɤɥɚɞɵɜɚɟɦɨɣ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɞɨ 
5°ɋ ɭɞɥɢɧɹɟɬ ɜɞɜɨɟ ɫɪɨɤ ɬɜɟɪɞɟɧɢɹ ɛɟɬɨɧɚ, ɚ ɩɪɢ ɩɨɧɢɠɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ Ȼɋ ɞɨ 
0°ɋ ɬɜɟɪɞɟɧɢɟ ɫɦɟɫɢ ɩɪɟɤɪɚɳɚɟɬɫɹ. 

Ⱦɥɹ ɛɟɬɨɧɢɪɨɜɚɧɢɹ ɦɚɫɫɢɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ, ɧɟ ɬɪɟɛɭɸɳɢɯ ɛɵɫɬɪɨɝɨ 
ɩɨɥɭɱɟɧɢɹ ɪɚɫɱɟɬɧɨɣ ɩɪɨɱɧɨɫɬɢ, ɦɨɠɧɨ ɭɤɥɚɞɵɜɚɬɶ ɫɦɟɫɶ ɛɟɡ ɜɫɹɤɢɯ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɧɟ ɧɢɠɟ 5°ɋ. 

 Ɉɩɬɢɦɚɥɶɧɵɟ ɭɫɥɨɜɢɹ ɩɪɢ ɡɢɦɧɟɦ ɛɟɬɨɧɢɪɨɜɚɧɢɢ ɫɨɡɞɚɸɬɫɹ ɜ ɲɚɬɪɚɯ ɢ 
ɬɟɩɥɹɤɚɯ. ɒɚɬɟɪ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɥɟɝɤɭɸ ɤɨɧɫɬɪɭɤɰɢɸ, ɤɨɬɨɪɚɹ ɨɩɢɪɚɟɬɫɹ ɧɚ 
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ɩɨɫɬɟɩɟɧɧɨ ɧɚɪɚɳɢɜɚɟɦɭɸ ɤɨɥɨɧɧɭ. ȼɟɪɯ ɲɚɬɪɚ ɢ ɛɨɤɨɜɵɟ ɩɨɜɟɪɯɧɨɫɬɢ 
ɭɬɟɩɥɟɧɵ ɥɟɝɤɢɦɢ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ (ɫɬɟɤɥɨɜɚɬɚ, ɦɢɧɟɪɚɥɶɧɚɹ 
ɜɚɬɚ, ɩɟɧɨɩɥɚɫɬ). ɉɟɪɟɦɟɳɟɧɢɟ ɲɚɬɪɨɜ ɩɨ ɜɟɪɬɢɤɚɥɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɢ 
ɩɨɦɨɳɢ ɫɬɨɟɤ, ɬɟɦɩɟɪɚɬɭɪɚ ɜɧɭɬɪɢ ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɫɢɫɬɟɦɵ 
ɷɥɟɤɬɪɨɤɚɥɨɪɢɮɟɪɨɜ.  
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6 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 

 

ȼɥɢɹɧɢɟ ɉɪɢɚɧɝɚɪɫɤɨɣ Ƚɗɋ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɪɚɡɞɟɥɹɟɬɫɹ ɧɚ 
ɜɨɡɞɟɣɫɬɜɢɟ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɜ ɩɟɪɢɨɞ ɞɚɥɶɧɟɣɲɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɫɬɚɧɰɢɢ. 

ȼ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜ ɪɚɣɨɧɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɝɢɞɪɨɭɡɥɚ ɧɚɪɭɲɚɟɬɫɹ 
ɟɫɬɟɫɬɜɟɧɧɵɣ ɥɚɧɞɲɚɮɬ. ȼ ɫɜɹɡɢ ɫ ɩɪɨɤɥɚɞɤɨɣ ɞɨɪɨɝ, ɩɨɫɬɪɨɣɤɨɣ 
ɩɪɨɦɵɲɥɟɧɧɨɣ ɛɚɡɵ ɢ ɩɨɫɟɥɤɚ ɪɟɡɤɨ ɜɨɡɪɚɫɬɟɬ ɭɪɨɜɟɧɶ ɲɭɦɚ. ȼɨɞɚ, 
ɢɫɩɨɥɶɡɭɟɦɚɹ ɞɥɹ ɪɚɡɧɨɨɛɪɚɡɧɵɯ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ, ɜɨɡɜɪɚɳɚɟɬɫɹ ɜ ɪɟɤɭ ɫ 
ɦɟɯɚɧɢɱɟɫɤɢɦɢ ɩɪɢɦɟɫɹɦɢ. Ɉɧɚ ɡɚɝɪɹɡɧɹɟɬɫɹ ɬɚɤɠɟ ɤɨɦɦɭɧɚɥɶɧɨ-ɛɵɬɨɜɵɦɢ 
ɫɬɨɤɚɦɢ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɨɫɟɥɤɚ. ȼ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɧɚɱɢɧɚɟɬɫɹ ɩɨɞɴɟɦ 
ɜɨɞɵ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɡɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢɡɦɟɧɹɟɬɫɹ 
ɪɚɫɯɨɞ ɜɨɞɵ ɢ ɟɟ ɭɪɨɜɟɧɶ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ. 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɥɟɠɚɳɟɝɨ ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɜ ɡɨɧɟ ɜɨɞɨɯɪɚɧɢɥɢɳ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɩɨɥɧɚɹ ɥɟɫɨɨɱɢɫɬɤɚ ɢ ɫɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɥɨɠɚ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨ ɟɝɨ ɡɚɬɨɩɥɟɧɢɹ. Ʌɟɫɨɨɱɢɫɬɤɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɦɚɤɫɢɦɚɥɶɧɨ 
ɜɨɡɦɨɠɧɵɦ ɯɨɡɹɣɫɬɜɟɧɧɵɦ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɞɪɟɜɟɫɢɧɵ. ɉɨɞ ɡɚɬɨɩɥɟɧɢɟ ɦɨɝɭɬ 
ɛɵɬɶ ɨɫɬɚɜɥɟɧɵ ɬɨɥɶɤɨ ɨɬɞɟɥɶɧɵɟ ɞɪɟɜɨɫɬɨɣ ɧɢɠɟ ɭɪɨɜɧɹ ɫɪɚɛɨɬɤɢ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ (ɫ ɭɱɟɬɨɦ ɜɵɫɨɬɵ ɞɟɪɟɜɚ), ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɜ ɬɪɭɞɧɨɞɨɫɬɭɩɧɵɯ 
ɦɟɫɬɚɯ ɜ ɫɥɭɱɚɟ, ɟɫɥɢ ɩɨ ɩɪɨɝɧɨɡɧɵɦ ɩɪɨɪɚɛɨɬɤɚɦ ɷɬɨ ɫɭɳɟɫɬɜɟɧɧɨ ɧɟ ɩɨɜɥɢɹɟɬ 
ɧɚ ɤɚɱɟɫɬɜɨ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ. ɋɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɰɟɥɶɸ 
ɭɦɟɧɶɲɟɧɢɹ ɡɚɝɪɹɡɧɟɧɢɹ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɫɬɨɤɚ ɩɭɬɟɦ ɚɝɪɨɬɟɯɧɢɱɟɫɤɢɯ 
ɦɟɪɨɩɪɢɹɬɢɣ ɢ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ. 

Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɪɟɝɥɚɦɟɧɬɢɪɨɜɚɧɵ ɜ: 
ɋɉ ɨɬ 01.07.1985 № 3907-85 (ɫɚɧɢɬɚɪɧɵɟ ɩɪɚɜɢɥɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ) ɢ ɜɤɥɸɱɚɸɬ:  

1) Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɢɧɠɟɧɟɪɧɨɣ ɡɚɳɢɬɟ, ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɳɢɟ: 
1.1) Ɍɟɯɧɢɱɟɫɤɢɟ ɦɟɪɨɩɪɢɹɬɢɹ, ɢɫɤɥɸɱɚɸɳɢɟ ɡɚɬɨɩɥɟɧɢɟ ɢ ɩɨɞɬɨɩɥɟɧɢɟ 

ɨɫɬɚɜɥɹɟɦɵɯ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, ɩɪɟɞɩɪɢɹɬɢɣ, ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɧɨɪɦɚɥɶɧɵɟ ɭɫɥɨɜɢɹ ɬɪɭɞɚ ɢ ɛɵɬɚ ɧɚɫɟɥɟɧɢɹ; 

1.2) Ɍɟɯɧɢɱɟɫɤɢɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɞɪɟɧɢɪɨɜɚɧɢɸ ɟɫɬɟɫɬɜɟɧɧɨɝɨ 
ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɫɬɨɤɚ ɫ ɫɨɛɫɬɜɟɧɧɨɣ ɬɟɪɪɢɬɨɪɢɢ ɢɧɠɟɧɟɪɧɨɣ ɡɚɳɢɬɵ; 

1.3) Ɉɬɜɟɞɟɧɢɟ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɫɬɨɤɚ, ɞɪɟɧɚɠɧɵɯ, ɯɨɡɹɣɫɬɜɟɧɧɨ-ɛɵɬɨɜɵɯ 
ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɫ ɫɨɛɥɸɞɟɧɢɟɦ "ɉɪɚɜɢɥ". 

2) Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɬɟɪɪɢɬɨɪɢɢ ɡɚɬɨɩɥɟɧɢɹ -ɪɚɛɨɬɵ 
ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɤɨɧɱɟɧɵ ɧɟ ɩɨɡɞɧɟɟ, ɱɟɦ ɡɚ ɨɞɢɧ ɜɟɫɟɧɧɟ-ɥɟɬɧɢɣ ɫɟɡɨɧ ɞɨ ɧɚɱɚɥɚ 
ɡɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 

3) ɋɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɢ ɡɚɬɨɩɥɟɧɢɹ. 
4) Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɟ ɜɨɞɧɨɝɨ ɨɛɴɟɤɬɚ ɜ ɡɨɧɟ ɜɥɢɹɧɢɹ 

ɜɨɞɨɯɪɚɧɢɥɢɳɚ; 
5) Ɇɟɪɨɩɪɢɹɬɢɹ ɜ ɦɟɫɬɚɯ ɡɚɯɨɪɨɧɟɧɢɣ, ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɳɢɟ: 
5.1) Ɂɚɤɪɵɬɢɟ ɜɫɟɯ ɤɥɚɞɛɢɳ ɢ ɞɪɭɝɢɯ ɦɟɫɬɚ ɡɚɯɨɪɨɧɟɧɢɣ, ɩɨɩɚɞɚɸɳɢɯ ɜ 

ɡɨɧɭ ɩɨɫɬɨɹɧɧɨɝɨ ɢɥɢ ɜɪɟɦɟɧɧɨɝɨ ɡɚɬɨɩɥɟɧɢɹ, ɩɨɞɬɨɩɥɟɧɢɹ ɢ ɛɟɪɟɝɨɨɛɪɭɲɟɧɢɹ. 
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5.2) ɉɟɪɟɧɨɫ ɜɫɟɯ ɫɤɨɬɨɦɨɝɢɥɶɧɢɤɨɜ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɩɪɟɞɟɥɚɯ 
ɩɨɫɬɨɹɧɧɨɝɨ ɢ ɜɪɟɦɟɧɧɨɝɨ ɡɚɬɨɩɥɟɧɢɹ, ɜ ɡɨɧɟ ɫɪɚɛɨɬɤɢ ɩɥɸɫ 2 ɦ ɧɢɠɟ ɢ ɜ ɡɨɧɟ 
ɛɟɪɟɝɨɨɛɪɭɲɟɧɢɹ. 

ɉɪɢ ɫɨɡɞɚɧɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɨɪɝɚɧɢɡɚɰɢɹ 
ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɵ, ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɤɨɬɨɪɨɣ ɩɥɚɧɢɪɭɸɬɫɹ ɡɚɳɢɬɧɵɟ 
ɥɟɫɨɧɚɫɚɠɞɟɧɢɹ ɢ ɥɟɫɨɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ. ȼɨɞɨɨɯɪɚɧɧɚɹ ɡɨɧɚ 
ɩɨɡɜɨɥɢɬ ɨɝɪɚɧɢɱɢɬɶ ɩɨɫɬɭɩɥɟɧɢɟ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɫ 
ɩɨɜɟɪɯɧɨɫɬɧɵɦ ɫɬɨɤɨɦ. ɋɨɝɥɚɫɧɨ ɫɬɚɬɶɢ 65 ȼɨɞɧɨɝɨ ɤɨɞɟɤɫɚ Ɋɨɫɫɢɣɫɤɨɣ 
Ɏɟɞɟɪɚɰɢɢ ɲɢɪɢɧɚ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɵ ɪɟɤɢ Ⱥɧɝɚɪɚ ɫɨɫɬɚɜɥɹɟɬ 200 ɦ.  

ȼ ɩɪɟɞɟɥɚɯ ɜɨɞɨɨɯɪɚɧɧɵɯ ɡɨɧ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɩɪɢɛɪɟɠɧɵɟ ɡɚɳɢɬɧɵɟ 
ɩɨɥɨɫɵ, ɧɚ ɬɟɪɪɢɬɨɪɢɹɯ ɤɨɬɨɪɵɯ ɜɜɨɞɹɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɨɝɪɚɧɢɱɟɧɢɹ 
ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɢ ɢɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɨɛɥɸɞɟɧɢɹ ɪɟɠɢɦɚ ɜɨɞɨɨɯɪɚɧɧɵɯ ɡɨɧ ɢ ɝɪɚɧɢɰ 
ɩɪɢɛɪɟɠɧɵɯ ɡɚɳɢɬɧɵɯ ɩɨɥɨɫ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɞɟɧɢɟ ɫɥɟɞɭɸɳɢɯ ɦɟɪɨɩɪɢɹɬɢɣ: 

1) Ɂɚɤɪɟɩɥɟɧɢɟ ɧɚ ɦɟɫɬɧɨɫɬɢ ɝɪɚɧɢɰ ɜɨɞɨɨɯɪɚɧɧɵɯ ɡɨɧ ɢ ɝɪɚɧɢɰ 
ɩɪɢɛɪɟɠɧɵɯ ɡɚɳɢɬɧɵɯ ɩɨɥɨɫ ɫɩɟɰɢɚɥɶɧɵɦɢ ɢɧɮɨɪɦɚɰɢɨɧɧɵɦɢ ɡɧɚɤɚɦɢ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɡɟɦɟɥɶɧɵɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ; 

2) Ɂɚɩɪɟɳɚɟɬɫɹ ɩɪɨɜɟɞɟɧɢɟ ɚɜɢɚɰɢɨɧɧɨ-ɯɢɦɢɱɟɫɤɢɯ ɪɚɛɨɬ; ɢɫɩɨɥɶɡɨɜɚɧɢɟ 
ɧɚɜɨɡɧɵɯ ɫɬɨɤɨɜ ɞɥɹ ɭɞɨɛɪɟɧɢɹ ɩɨɱɜ; ɪɚɡɦɟɳɟɧɢɟ ɫɤɥɚɞɨɜ ɹɞɨɯɢɦɢɤɚɬɨɜ, 
ɦɢɧɟɪɚɥɶɧɵɯ ɭɞɨɛɪɟɧɢɣ. ɀɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɤɨɦɩɥɟɤɫɨɜ ɢ ɮɟɪɦ, ɦɟɫɬ 
ɫɤɥɚɞɢɪɨɜɚɧɢɹ ɢ ɡɚɯɨɪɨɧɟɧɢɹ ɩɪɨɦɵɲɥɟɧɧɵɯ, ɛɵɬɨɜɵɯ ɢ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ 
ɨɬɯɨɞɨɜ, ɤɥɚɞɛɢɳ ɢ ɫɤɨɬɨɦɨɝɢɥɶɧɢɤɨɜ, ɧɚɤɨɩɢɬɟɥɟɣ ɫɬɨɱɧɵɯ ɜɨɞ; 

3) ȼɵɧɨɫ ɫɬɪɨɟɧɢɣ, ɞɚɱɧɵɯ ɢ ɫɚɞɨɜɨ-ɨɝɨɪɨɞɧɵɯ ɭɱɚɫɬɤɨɜ ɢ ɬ.ɞ. ɢɡ 
ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɩɪɢɛɪɟɠɧɵɯ ɩɨɥɨɫ; 

4) Ɋɚɡɦɟɳɟɧɢɟ ɦɟɫɬ ɡɚɯɨɪɨɧɟɧɢɹ ɨɬɯɨɞɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɩɨɬɪɟɛɥɟɧɢɹ ɡɚ 
ɩɪɟɞɟɥɚɦɢ ɝɪɚɧɢɰ ɜɨɞɨɨɯɪɚɧɧɵɯ ɡɨɧ; 

5) ȼ ɩɪɟɞɟɥɚɯ ɜɨɞɨɨɯɪɚɧɧɵɯ ɡɨɧ ɢ ɩɪɢɛɪɟɠɧɵɯ ɡɚɳɢɬɧɵɯ ɩɨɥɨɫ 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɫɬɨɹɧɨɤ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɬɜɟɪɞɵɦ ɩɨɤɪɵɬɢɟɦ ɫ ɨɪɝɚɧɢɡɨɜɚɧɧɵɦ 
ɨɬɜɨɞɨɜ ɥɢɜɧɟɜɵɯ ɜɨɞ; 

6) ȼ ɝɪɚɧɢɰɚɯ ɜɨɞɨɨɯɪɚɧɧɵɯ ɡɨɧ ɞɨɩɭɫɤɚɸɬɫɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ, 
ɫɬɪɨɢɬɟɥɶɫɬɜɨ, ɪɟɤɨɧɫɬɪɭɤɰɢɹ, ɜɜɨɞ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ, ɷɤɫɩɥɭɚɬɚɰɢɹ 
ɯɨɡɹɣɫɬɜɟɧɧɵɯ ɢ ɢɧɵɯ ɨɛɴɟɤɬɨɜ ɩɪɢ ɭɫɥɨɜɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɬɚɤɢɯ ɨɛɴɟɤɬɨɜ 
ɫɨɨɪɭɠɟɧɢɹɦɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ ɨɯɪɚɧɭ ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ ɨɬ ɡɚɝɪɹɡɧɟɧɢɹ, 
ɡɚɫɨɪɟɧɢɹ ɢ ɢɫɬɨɳɟɧɢɹ ɜɨɞ; 

7) ɂɫɩɨɥɶɡɨɜɚɧɢɟ, ɨɯɪɚɧɚ, ɡɚɳɢɬɚ, ɜɨɫɩɪɨɢɡɜɨɞɫɬɜɨ ɥɟɫɨɜ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ 
ɜ ɜɨɞɨɨɯɪɚɧɧɵɯ ɡɨɧɚɯ, ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɥɟɫɧɵɦ 
ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ. 

Ɉɞɧɚɤɨ ɫɨɛɥɸɞɟɧɢɟ ɪɟɠɢɦɚ ɜɨɞɨɨɯɪɚɧɧɵɯ ɡɨɧ ɧɟ ɨɡɧɚɱɚɟɬ ɡɚɩɪɟɬɚ ɧɚ 
ɩɪɨɜɟɞɟɧɢɟ ɛɟɪɟɝɨɭɤɪɟɩɢɬɟɥɶɧɵɯ ɢ ɛɥɚɝɨɭɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ ɩɨ ɛɟɪɟɝɚɦ 
ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ. 

ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɫɬɪɨɢɬɟɥɶɧɵɯ ɩɥɚɧɨɜ ɧɟɨɛɯɨɞɢɦɨ ɪɚɰɢɨɧɚɥɶɧɨ ɜɵɛɢɪɚɬɶ 
ɤɚɪɶɟɪɵ, ɦɟɫɬɨɩɨɥɨɠɟɧɢɟ ɫɬɪɨɢɬɟɥɶɧɨɣ ɛɚɡɵ, ɞɨɪɨɝ ɢ ɬ. ɩ. Ʉ ɦɨɦɟɧɬɭ 
ɡɚɜɟɪɲɟɧɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɨɜɟɞɟɧɵ ɪɟɤɭɥɶɬɢɜɚɰɢɹ ɧɚɪɭɲɟɧɧɵɯ 
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ɡɟɦɟɥɶ ɢ ɨɡɟɥɟɧɟɧɢɟ ɬɟɪɪɢɬɨɪɢɢ. ɉɨ ɜɨɞɨɯɪɚɧɢɥɢɳɭ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɦ 
ɩɪɢɪɨɞɨɨɯɪɚɧɧɵɦ ɦɟɪɨɩɪɢɹɬɢɟɦ ɫɱɢɬɚɟɬɫɹ ɢɧɠɟɧɟɪɧɚɹ ɡɚɳɢɬɚ.  

Ⱦɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɢɥɢ ɭɦɟɧɶɲɟɧɢɹ ɩɟɪɟɪɚɛɨɬɤɢ ɛɟɪɟɝɨɜ ɢɯ ɭɤɪɟɩɥɹɸɬ. 
ɉɪɟɞɩɪɢɹɬɢɹ, ɠɟɥɟɡɧɵɟ ɞɨɪɨɝɢ, ɠɢɥɵɟ ɢ ɤɨɦɦɭɧɚɥɶɧɨ-ɛɵɬɨɜɵɟ ɩɨɫɬɪɨɣɤɢ, 
ɩɚɦɹɬɧɢɤɢ ɫɬɚɪɢɧɵ ɜɵɧɨɫɹɬɫɹ ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ. ɇɨ ɧɚ ɩɟɪɜɨɦ ɦɟɫɬɟ ɫɬɨɢɬ 
ɜɨɩɪɨɫ ɨ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɟɪɟɫɟɥɹɬɶ ɥɸɞɟɣ ɢɡ ɡɨɧ ɡɚɬɨɩɥɟɧɢɹ, ɩɨɞɬɨɩɥɟɧɢɹ, 
ɛɟɪɟɝɨɩɟɪɟɪɚɛɨɬɤɢ, ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɢɥɢ ɞɪɭɝɢɯ ɭɫɥɨɜɢɣ, 
ɨɬɪɢɰɚɬɟɥɶɧɨ ɫɤɚɡɵɜɚɸɳɢɯɫɹ ɧɚ ɡɞɨɪɨɜɶɟ ɢ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɶ ɧɚɫɟɥɟɧɢɹ. 
Ʉɪɨɦɟ ɬɨɝɨ, ɜɨɡɦɨɠɧɵ ɢɡɦɟɧɟɧɢɹ ɭɫɥɨɜɢɣ ɯɨɡɹɣɫɬɜɨɜɚɧɢɹ ɜɫɥɟɞɫɬɜɢɟ 
ɢɡɦɟɧɟɧɢɣ ɜ ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɟ.  

ȼ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɨɢɫɯɨɞɢɬ ɪɚɡɧɨɫɬɨɪɨɧɧɟɟ ɜɥɢɹɧɢɟ ɧɚ 
ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ. ɇɚɢɛɨɥɟɟ ɫɭɳɟɫɬɜɟɧɧɨɟ ɜɥɢɹɧɢɟ ɨɤɚɡɵɜɚɸɬ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɫɨɡɞɚɧɢɟ ɤɨɬɨɪɨɝɨ ɜɫɟɝɞɚ ɜɥɟɱɟɬ ɡɚ ɫɨɛɨɣ ɪɹɞ ɢɡɦɟɧɟɧɢɣ ɜ 
ɩɪɢɪɨɞɧɵɯ ɭɫɥɨɜɢɹɯ ɢ ɨɛɴɟɤɬɚɯ ɧɚɪɨɞɧɨɝɨ ɯɨɡɹɣɫɬɜɚ ɡɚɬɪɚɝɢɜɚɟɦɨɣ ɬɟɪɪɢɬɨɪɢɢ.  

Ƚɢɞɪɨɬɟɯɧɢɱɟɫɤɢɟ ɫɨɨɪɭɠɟɧɢɹ ɞɨɥɠɧɵ ɫɨɛɥɸɞɚɬɶ ɩɨɥɨɠɟɧɢɹ 
ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɨɛ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ 
ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ, ɭɫɬɚɧɚɜɥɢɜɚɸɳɢɯ ɬɪɟɛɨɜɚɧɢɹ ɤ ɨɯɪɚɧɟ ɩɪɢɪɨɞɧɨɣ 
ɫɪɟɞɵ ɩɪɢ ɢɧɠɟɧɟɪɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ.  

ɋɥɟɞɭɟɬ ɬɚɤɠɟ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɦɟɪɨɩɪɢɹɬɢɹ:  
1) ɩɨ ɭɥɭɱɲɟɧɢɸ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɨɛɫɬɚɧɨɜɤɢ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɩɪɢɪɨɞɧɨɣ; 
2) ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɜɨɞɨɯɪɚɧɢɥɢɳ, ɧɢɠɧɢɯ ɛɶɟɮɨɜ ɢ ɩɪɢɦɵɤɚɸɳɢɯ ɤ ɧɢɦ 

ɬɟɪɪɢɬɨɪɢɣ ɞɥɹ ɪɚɡɜɢɬɢɹ ɬɭɪɢɡɦɚ; 
3) ɨɛɟɫɩɟɱɟɧɢɹ ɪɟɤɪɟɚɰɢɢ, ɪɟɤɭɥɶɬɢɜɚɰɢɢ ɡɟɦɟɥɶ ɢ ɜɨɜɥɟɱɟɧɢɹ ɢɯ ɜ 

ɯɨɡɹɣɫɬɜɟɧɧɭɸ ɞɟɹɬɟɥɶɧɨɫɬɶ, ɧɟ ɩɪɨɬɢɜɨɪɟɱɚɳɭɸ ɨɩɪɚɜɞɚɧɧɨɦɭ 
ɩɪɢɪɨɞɨɩɨɥɶɡɨɜɚɧɢɸ. 

Ƚɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɨɛɴɟɤɬɵ ɫɥɟɞɭɟɬ ɩɪɨɟɤɬɢɪɨɜɚɬɶ ɫ ɦɢɧɢɦɚɥɶɧɵɦ 
ɭɳɟɪɛɨɦ ɩɪɢɪɨɞɟ. ȼ ɰɟɥɹɯ ɤɨɧɬɪɨɥɹ ɢ ɫɨɜɪɟɦɟɧɧɨɝɨ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ 
ɡɚɝɪɹɡɧɟɧɢɣ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɧɚ Ƚɗɋ ɧɟɨɛɯɨɞɢɦɨ ɨɪɝɚɧɢɡɨɜɚɬɶ ɧɚɛɥɸɞɟɧɢɹ 
ɡɚ: 

1) ɉɪɨɬɟɱɤɚɦɢ ɢ ɭɬɟɱɤɚɦɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɦɚɫɟɥ; 
2) Ʉɚɱɟɫɬɜɨɦ ɫɛɪɚɫɵɜɚɟɦɨɣ ɩɨɫɥɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɜɨɞɵ; 
3) Ʉɚɱɟɫɬɜɨɦ ɫɛɪɚɫɵɜɚɟɦɵɯ ɫɬɨɱɧɵɯ ɜɨɞ; 
4) ɋɨɛɥɸɞɟɧɢɟɦ ɩɪɚɜɢɥ ɩɪɢ ɧɚɤɨɩɥɟɧɢɢ ɨɬɯɨɞɨɜ: ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ 

ɨɬɪɚɛɨɬɚɧɧɵɯ ɦɚɫɟɥ (ɬɭɪɛɢɧɧɵɯ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɵɯ, ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ, 
ɢɧɞɭɫɬɪɢɚɥɶɧɵɯ), ɥɨɦɨɦ ɱɟɪɧɵɯ ɢ ɰɜɟɬɧɵɯ ɦɟɬɚɥɥɨɜ, ɤɚɛɟɥɶɧɨɣ ɩɪɨɞɭɤɰɢɢ, 
ɚɤɤɭɦɭɥɹɬɨɪɨɜ ɪɟɡɟɪɜɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ ɢ ɞɪ.; 

5) ɍɬɟɱɤɚɦɢ ɷɥɟɝɚɡɚ, ɩɪɢɦɟɧɹɟɦɨɝɨ ɜ ɤɨɦɩɥɟɤɫɧɨɦ ɪɚɫɩɪɟɞɭɫɬɪɨɣɫɬɜɟ. 
ɇɚɛɥɸɞɟɧɢɹ, ɩɪɨɜɨɞɢɦɵɟ ɜ ɫɥɭɱɚɟ ɨɬɤɥɨɧɟɧɢɹ ɜɟɥɢɱɢɧ ɡɚɝɪɹɡɧɟɧɢɣ ɨɬ 

ɞɨɩɭɫɬɢɦɵɯ:  
1) ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɟ;  
2) ɝɢɞɪɨɯɢɦɢɱɟɫɤɢɟ; 
3) ɝɢɞɪɨɛɢɨɥɨɝɢɱɟɫɤɢɟ, ɜɤɥɸɱɚɹ ɢɯɬɢɨɥɨɝɢɱɟɫɤɢɟ. 
ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɧɚɛɥɸɞɟɧɢɣ ɩɪɢɧɢɦɚɸɬɫɹ ɪɟɲɟɧɢɹ ɨ ɧɟɨɛɯɨɞɢɦɵɯ 

ɩɪɢɪɨɞɨɨɯɪɚɧɧɵɯ ɦɟɪɨɩɪɢɹɬɢɹɯ. 
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Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɡɚɳɢɬɟ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɢ ɠɢɜɨɬɧɨɝɨ ɦɢɪɚ: 
1) Ʌɟɫɨɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɜɡɚɦɟɧ ɡɚɬɨɩɥɟɧɧɵɯ ɥɟɫɧɵɯ ɩɥɨɳɚɞɟɣ; ɜɵɧɨɫ ɢɡ 

ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ ɪɟɞɤɢɯ, ɪɟɥɢɤɬɨɜɵɯ ɢ ɤɪɚɫɧɨɤɧɢɠɧɵɯ ɜɢɞɨɜ ɪɚɫɬɟɧɢɣ; 
2) ɉɥɚɧɬɚɰɢɨɧɧɨɟ ɜɵɪɚɳɢɜɚɧɢɟ ɰɟɧɧɵɯ ɩɨɪɨɞ; 
3) ɋɩɟɰɢɚɥɶɧɵɣ ɪɟɠɢɦ ɩɪɨɩɭɫɤɨɜ, ɢɫɤɥɸɱɚɸɳɢɣ ɢɫɫɭɲɟɧɢɟ ɜ ɧɢɠɧɟɦ 

ɛɶɟɮɟ; ɫɨɡɞɚɧɢɟ ɡɜɟɪɨɮɟɪɦ ɢ ɡɜɟɪɨɩɢɬɨɦɧɢɤɨɜ; ɨɪɝɚɧɢɡɚɰɢɹ ɨɯɪɚɧɹɟɦɵɯ ɢ 
ɡɚɩɨɜɟɞɧɵɯ ɬɟɪɪɢɬɨɪɢɣ; ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɪɵɛɨɡɚɳɢɬɧɵɯ, ɪɵɛɨɩɪɨɩɭɫɤɧɵɯ ɢ 
ɤɨɦɩɟɧɫɚɰɢɨɧɧɵɯ ɨɛɴɟɤɬɨɜ. 

Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɟɪɟɫɟɥɟɧɢɸ ɥɸɞɟɣ ɫ ɨɛɠɢɬɵɯ ɦɟɫɬ ɨɞɧɢ ɢɡ ɧɚɢɛɨɥɟɟ 
ɫɥɨɠɧɵɯ ɜ ɫɨɰɢɚɥɶɧɨɦ ɨɬɧɨɲɟɧɢɢ, ɧɟɨɛɯɨɞɢɦɨ ɫɧɢɡɢɬɶ ɤɨɥɢɱɟɫɬɜɨ 
ɩɟɪɟɫɟɥɹɟɦɵɯ ɥɸɞɟɣ ɡɚ ɫɱɟɬ ɨɩɬɢɦɢɡɚɰɢɢ ɩɨɞɩɨɪɧɵɯ ɨɬɦɟɬɨɤ ɜɨɞɨɯɪɚɧɢɥɢɳ 
ɢɥɢ ɨɪɝɚɧɢɡɚɰɢɢ ɢɧɠɟɧɟɪɧɨɣ ɡɚɳɢɬɵ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ. 

Ⱦɥɹ ɩɟɪɟɫɟɥɹɟɦɨɝɨ ɧɚɫɟɥɟɧɢɹ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɫɬɪɨɢɬɟɥɶɫɬɜɨ 
ɛɥɚɝɨɭɫɬɪɨɟɧɧɵɯ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, ɨɫɧɚɳɟɧɧɵɯ ɫɨɜɪɟɦɟɧɧɵɦɢ 
ɢɧɠɟɧɟɪɧɵɦɢ ɤɨɦɦɭɧɢɤɚɰɢɹɦɢ ɢ ɧɟɨɛɯɨɞɢɦɵɦ ɧɚɛɨɪɨɦ ɫɨɰɢɚɥɶɧɨ-ɤɭɥɶɬɭɪɧɨ-

ɛɵɬɨɜɵɯ ɨɛɴɟɤɬɨɜ. Ʉɪɨɦɟ ɬɨɝɨ, ɜ ɩɪɨɟɤɬɚɯ Ƚɗɋ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦɢ 
ɡɚɤɨɧɚɦɢ ɜɵɞɟɥɹɸɬɫɹ ɫɪɟɞɫɬɜɚ ɞɥɹ ɤɨɦɩɟɧɫɚɰɢɢ ɫɧɨɫɢɦɵɯ ɫɬɪɨɟɧɢɣ, ɩɪɟɞɦɟɬɨɜ 
ɧɟɞɜɢɠɢɦɨɫɬɢ, ɫɚɞɨɜɵɯ ɧɚɫɚɠɞɟɧɢɣ ɢ ɬ. ɩ. 

 Ɇɟɪɨɩɪɢɹɬɢɹ, ɧɚɩɪɚɜɥɟɧɧɵɟ ɧɚ ɫɧɹɬɢɟ ɫɨɰɢɚɥɶɧɨɣ ɧɚɩɪɹɠɟɧɧɨɫɬɢ, 
ɭɦɟɧɶɲɟɧɢɟ ɜɨɡɦɨɠɧɨɝɨ ɧɟɝɚɬɢɜɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɫɨɰɢɚɥɶɧɭɸ ɫɮɟɪɭ, ɚ ɬɚɤɠɟ 
ɭɥɭɱɲɟɧɢɟ ɭɫɥɨɜɢɣ ɩɪɨɠɢɜɚɧɢɹ ɦɟɫɬɧɨɝɨ ɧɚɫɟɥɟɧɢɹ, ɜ ɱɢɫɥɟ ɤɨɬɨɪɵɯ: 

1) Ɉɪɝɚɧɢɡɚɰɢɨɧɧɵɟ: ɩɪɨɜɟɞɟɧɢɟ ɨɩɪɟɞɟɥɟɧɧɨɣ ɤɚɞɪɨɜɨɣ ɩɨɥɢɬɢɤɢ ɩɪɢ 
ɮɨɪɦɢɪɨɜɚɧɢɢ ɤɨɥɥɟɤɬɢɜɚ ɫɬɪɨɢɬɟɥɟɣ, 

2) Ɉɪɝɚɧɢɡɚɰɢɹ ɫɢɫɬɟɦɵ ɭɱɟɬɚ ɨɛɳɟɫɬɜɟɧɧɨɝɨ ɦɧɟɧɢɹ, ɜɵɩɨɥɧɟɧɢɟ ɪɚɛɨɬ 
ɩɨ ɩɟɪɟɫɟɥɟɧɢɸ ɩɨ ɸɪɢɞɢɱɟɫɤɢɦ ɞɨɝɨɜɨɪɚɦ ɡɚɤɚɡɱɢɤɚ ɫ ɤɚɠɞɨɣ ɫɟɦɶɟɣ; 
ɫɜɹɡɚɧɧɵɟ ɫ ɤɚɩɢɬɚɥɶɧɵɦɢ ɡɚɬɪɚɬɚɦɢ: ɩɟɪɢɨɞɢɱɟɫɤɨɟ ɦɟɞɢɰɢɧɫɤɨɟ 
ɨɛɫɥɟɞɨɜɚɧɢɟ ɦɟɫɬɧɵɯ ɠɢɬɟɥɟɣ ɧɟ ɬɨɥɶɤɨ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɨɛɴɟɤɬɚ, ɧɨ ɢ 
ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɟɝɨ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɩɨ ɫɨɝɥɚɫɨɜɚɧɧɨɦɭ ɫ ɦɟɫɬɧɵɦɢ 
ɜɥɚɫɬɹɦɢ ɫɩɢɫɤɭ ɨɛɴɟɤɬɨɜ ɠɢɥɢɳɧɨɝɨ ɯɨɡɹɣɫɬɜɚ, ɫɨɰɤɭɥɶɬɛɵɬɚ, ɤɨɦɦɭɧɢɤɚɰɢɣ, 
ɞɨɦɨɜ ɨɬɞɵɯɚ, ɩɨɞɫɨɛɧɵɯ ɯɨɡɹɣɫɬɜ ɢ ɞɪ., 

3) Ⱥɪɯɟɨɥɨɝɢɱɟɫɤɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢ ɪɚɫɤɨɩɤɢ, ɜɵɧɨɫ ɩɚɦɹɬɧɢɤɨɜ ɤɭɥɶɬɭɪɵ 
ɢ ɢɫɬɨɪɢɢ ɢɡ ɡɨɧɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ; ɦɟɪɨɩɪɢɹɬɢɹ ɜ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɴɟɤɬɚ: 
ɨɬɱɢɫɥɟɧɢɟ ɱɚɫɬɢ ɩɪɢɛɵɥɢ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɦɟɫɬɧɵɣ ɛɸɞɠɟɬ, 

4) ɍɦɟɧɶɲɟɧɢɟ ɩɥɚɬɵ ɡɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɜ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɚɯ, 
ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜɛɥɢɡɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 
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7 Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɧɟɪɝɢɢ ɢ ɪɚɫɯɨɞɨɜ 
 

7.1 Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɩɪɨɞɚɠ 
 

Ɋɟɚɥɢɡɚɰɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɷɬɨ ɫɬɚɞɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɢɱɟɫɤɨɣ 
ɷɧɟɪɝɢɢ, ɩɪɢ ɤɨɬɨɪɨɣ ɩɪɨɢɫɯɨɞɢɬ ɟɟ ɫɛɵɬ ɧɚ ɨɩɬɨɜɨɦ ɢɥɢ ɪɨɡɧɢɱɧɨɦ ɪɵɧɤɟ.  

Ɉɛɴɟɦɵ ɩɪɨɞɚɠ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɪɨɝɧɨɡɧɵɣ ɩɟɪɢɨɞ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 7.1. 

 

Ɍɚɛɥɢɰɚ 7.1 – Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɩɪɨɞɚɠ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ 
ȿɞɢɧɢɰɚ 

ɢɡɦɟɪɟɧɢɹ 

Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2022 2023 2024 2025 2026 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ɇȼɬ 527 527 527 527 527 

ɑɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 
ɑɚɫɵ 7 000,00 7 000,00 7 000,00 7 000,00 7 000,00 

ȼɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ Ɇȼɬ∙ɱ 3 689, 28 3 689, 28 3 689, 28 3 689, 28 3 689, 28 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 

ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 
% 1,00 1,00 1,00 1,00 1,00 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 

ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 
Ɇȼɬ∙ɱ 36, 8928 36, 8928 36, 8928 36, 8928 36, 8928 

Ɉɛɴɟɦ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ Ɇȼɬ∙ɱ 3 652, 39 3 652, 39 3 652, 39 3 652, 39 3 652, 39 

Ɍɚɪɢɮ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ 
Ɋɭɛ./ 

Ɇȼɬ∙ɱ 
1 375,00 1 404,00 1 434,00 1 465,00 1 496,00 

ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɦɥɧ.ɪɭɛ. 418, 50 427, 32 436, 46 445, 9 455, 33 

ɇȾɋ ɤ ɜɵɪɭɱɤɟ ɦɥɧ.ɪɭɛ. 63, 84 65, 19 66, 58 68, 018 69, 46 

 

ȼɵɪɭɱɤɚ ɪɚɫɬɟɬ, ɱɬɨ ɨɛɭɫɥɨɜɥɟɧɨ ɪɨɫɬɨɦ ɬɚɪɢɮɨɜ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȿɞɢɧɵɦɢ ɫɰɟɧɚɪɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɉȺɈ «ɊɭɫȽɢɞɪɨ» 2017-2042ɝɝ. 

 

7.1.2 Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
 

Ɏɨɪɦɢɪɨɜɚɧɢɟ ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ ɜɵɩɨɥɧɹɟɦ ɧɚ ɨɫɧɨɜɚɧɢɢ ȿɞɢɧɵɯ 
ɫɰɟɧɚɪɧɵɯ ɭɫɥɨɜɢɣ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017-2042ɝɝ. (ɩɪɢɤɚɡ ɉȺɈ «ɊɭɫȽɢɞɪɨ» 
ɨɬ 16.01.2017 ɝ. №9) ɫ ɭɱɟɬɨɦ ɪɟɚɥɢɡɨɜɚɧɧɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ.  

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ: 
 ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ; 
 ɪɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ; 
 ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ; 
 ɪɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ; 
 ɪɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ; 
 ɧɚɥɨɝ ɧɚ ɜɨɞɭ. 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɪɚɫɫɱɢɬɵɜɚɟɦ, ɢɫɯɨɞɹ ɢɡ ɫɪɟɞɧɟɝɨ ɫɪɨɤɚ 

ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
Ɋɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ ɩɪɢɧɢɦɚɟɦ ɜ ɪɚɡɦɟɪɟ (ɨɬ ɨɫɬɚɬɨɱɧɨɣ 

ɛɚɥɚɧɫɨɜɨɣ ɫɬɨɢɦɨɫɬɢ ɨɫɧɨɜɧɵɯ ɮɨɧɞɨɜ) 0,08%. 
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ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ (ɨɩɥɚɬɚ ɬɪɭɞɚ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɡɚɬɪɚɬɵ, 
ɩɪɨɱɢɟ ɪɚɫɯɨɞɵ) ɩɨ Ƚɗɋ ɨɩɪɟɞɟɥɹɟɦ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 Ɇȼɬ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ. 

ɉɟɪɢɨɞ ɪɚɫɱɟɬɚ ɜ ɩɪɨɝɪɚɦɦɟ 240 ɦɟɫɹɰɟɜ, ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ 63 ɦɟɫɹɰɚ. 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɧɚ ɭɪɨɜɧɟ ɰɟɧ ɩɟɪɜɨɝɨ ɤɜɚɪɬɚɥɚ 2018 ɝɨɞɚ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 7.2. 

 

Ɍɚɛɥɢɰɚ 7.2 – ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ, ɬɵɫ.ɪɭɛ./Ɇȼɬ ɋɭɦɦɚ, ɪɭɛ. 

Ɋɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ 255,2 134 500 608,00 

ɉɪɨɱɢɟ 274,0 144 408 960,00 

ɂɬɨɝɨ ɩɨ Ƚɗɋ 529,2 278 909 568,00 

 

Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɪɟɦɨɧɬ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ ɨɩɪɟɞɟɥɹɸɬɫɹ 
ɢɫɯɨɞɹ ɢɡ ɫɬɨɢɦɨɫɬɢ ɚɤɬɢɜɨɜ. ɍɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɫɬɨɢɦɨɫɬɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 7.3. 

  

Ɍɚɛɥɢɰɚ 7.3 - ɍɞɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɗɬɚɩɵ ɩɪɨɟɤɬɚ ȼɟɥɢɱɢɧɚ,% 

Ɉɬ 1 ɞɨ 5 ɥɟɬ 0,06 

Ɉɬ 6 ɞɨ 15ɥɟɬ 0,09 

Ɉɬ 16 ɞɨ 25 ɥɟɬ 0,14 

Ȼɨɥɟɟ 20 ɥɟɬ 0,2 

 

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɪɚɫɫɱɢɬɚɧɵ ɢɫɯɨɞɹ ɢɡ 
ɬɚɪɢɮɨɜ ɛɟɡ ɇȾɋ, ɩɨ ɧɨɪɦɚɬɢɜɚɦ ȿɞɢɧɵɯ ɫɰɟɧɚɪɧɵɯ ɭɫɥɨɜɢɣ ɉȺɈ «ɊɭɫȽɢɞɪɨ» 
2017 – 2042 ɝɨɞɚ. Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɜ ɬɚɛɥɢɰɟ 7.4. 

 

Ɍɚɛɥɢɰɚ 7.4 – Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ ȼɟɥɢɱɢɧɚ, ɪɭɛ. 

ɈȺɈ "ɋɈ - ȿɗɋ" 135,38 ɬɵɫ.ɪɭɛ/Ɇɜɬ 71 350 675,20 

ɇɉ ȺɌɋ (ɚɞɦɢɧɢɫɬɪɚɬɨɪ ɬɨɪɝɨɜɨɣ 
ɫɢɫɬɟɦɵ) 0,001097 ɬɵɫ.ɪɭɛ/Ɇɜɬ·ɱ 4 994 948,16 

ɐɎɊ (ɰɟɧɬɪ ɮɢɧɚɧɫɨɜɵɯ ɪɚɫɱɟɬɨɜ) 0,000318 ɬɵɫ.ɪɭɛ/Ɇɜɬ·ɱ 1 447 943,04 

ɂɬɨɝɨ  77 793 566,40 

 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɚɥɨɝɨɜɵɦ ɤɨɞɟɤɫɨɦ Ɋɨɫɫɢɣɫɤɨɣ 
Ɏɟɞɟɪɚɰɢɢ ɞɥɹ ɪɟɤɢ Ⱥɧɝɚɪɚ, ɫɨɫɬɚɜɥɹɟɬ 13,2 ɪɭɛɥɟɣ ɡɚ 1 ɬɵɫ. ɤȼɬ·ɱ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɫ 2022 ɝ. ɩɨ 2026 ɝ. ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 
7.5. 

 

Ɍɚɛɥɢɰɚ 7.5 – Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 2022 2023 2024 2025 2026 

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ, ɦɥɧ. ɪɭɛ. 2, 043 3, 019 3, 019 3, 019 3, 019 

Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ, ɦɥɧ. ɪɭɛ. 0,564 0,711 0,682 0,653 0,624 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ, ɦɥɧ. ɪɭɛ. 139, 455 278, 910 278, 910 278, 910 278, 910 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 7.5 
ɇɚɢɦɟɧɨɜɚɧɢɟ 2022 2023 2024 2025 2026 

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ, 
ɦɥɧ. ɪɭɛ. 0,035 0,044 0,043 0,041 0,039 

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ, 
ɦɥɧ. ɪɭɛ. 38, 90 77, 80 77, 79 77, 79 77, 79 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ, ɦɥɧ. ɪɭɛ. 26, 71 58, 43 60, 10 60, 10 60, 10 

ɂɬɨɝɨ, ɦɥɧ. ɪɭɛ. 207, 71 418, 91 420, 55 420, 512 420, 49 

 

ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 7.1. 

 
Ɋɢɫɭɧɨɤ 7.1 – ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ, % 

 

7.1.3 ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 

 

ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɹɜɥɹɸɬɫɹ ɤɪɭɩɧɨɣ ɫɬɚɬɶɟɣ ɨɬɬɨɤɨɜ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ 
ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ. Ɂɧɚɱɢɬɟɥɶɧɚɹ ɢɯ ɱɚɫɬɶ 
ɨɬɱɢɫɥɹɟɬɫɹ ɜ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ. ɋɭɳɟɫɬɜɭɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɜɜɟɞɟɧɢɹ 
ɥɶɝɨɬɧɨɝɨ ɩɟɪɢɨɞɚ, ɱɬɨ ɫɭɳɟɫɬɜɟɧɧɨ ɩɨɜɥɢɹɟɬ ɧɚ ɩɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɨɛɴɟɤɬɚ. 

ɍɱɢɬɵɜɚɟɦ ɫɥɟɞɭɸɳɢɟ ɧɚɥɨɝɢ: 
- ɇȾɋ - 18% ɨɬ ɞɨɛɚɜɥɟɧɧɨɣ ɫɬɨɢɦɨɫɬɢ; 
- ɜɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ - 34 % ɨɬ ɮɨɧɞɚ ɨɩɥɚɬɵ ɬɪɭɞɚ; 
- ɧɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ - 2,2 % ɨɬ ɫɪɟɞɧɟɝɨɞɨɜɨɣ  ɫɬɨɢɦɨɫɬɢ ɢɦɭɳɟɫɬɜɚ; 
- ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ - 20 % ɨɬ ɧɚɥɨɝɨɨɛɥɚɝɚɟɦɨɣ ɩɪɢɛɵɥɢ; 
- ɧɚɥɨɝ ɧɚ ɜɨɞɭ ɧɚ 1 ɬɵɫ. ɤȼɬ∙ɱ - 13,2 ɪɭɛ. 
ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɜɯɨɞɢɬ ɜ ɬɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɢ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɪɚɡɞɟɥɟ 7.1.2. 
ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɫ ɧɚɱɚɥɚ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 7.6. 
 

Ɍɚɛɥɢɰɚ 7.6 – ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 2022 2023 2024 2025 2026 

ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 369, 05 84248 893, 68 919, 26 943, 88 

ɇȾɋ, ɦɥɧ.ɪɭɛ. 342, 10 771, 57 817, 89 840, 90 863, 04 

ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ, ɦɥɧ.ɪɭɛ. 1, 92 2, 71 2, 71 2, 71 2, 71 

ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ, ɦɥɧ.ɪɭɛ. 0,51 1, 95 1, 58 1, 52 1, 45 
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ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ
Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ 
ɤɨɦɩɚɧɢɣ
ɇɚɥɨɝ ɧɚ ɜɨɞɭ
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7.2 Ɉɰɟɧɤɚ ɫɭɦɦɵ ɩɪɢɛɵɥɢ 
 

ɉɪɢɛɵɥɶ – ɷɬɨ ɩɨɥɨɠɢɬɟɥɶɧɚɹ ɪɚɡɧɢɰɚ ɦɟɠɞɭ ɞɨɯɨɞɚɦɢ ɢ ɡɚɬɪɚɬɚɦɢ ɧɚ 
ɩɪɨɢɡɜɨɞɫɬɜɨ ɢɥɢ ɩɪɢɨɛɪɟɬɟɧɢɟ, ɯɪɚɧɟɧɢɟ, ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɭ, ɫɛɵɬ ɷɬɢɯ ɬɨɜɚɪɨɜ 
ɢ ɭɫɥɭɝ. əɜɥɹɟɬɫɹ ɜɚɠɧɟɣɲɢɦ ɩɨɤɚɡɚɬɟɥɟɦ ɮɢɧɚɧɫɨɜɵɯ 
ɪɟɡɭɥɶɬɚɬɨɜ ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɨɩɪɟɞɟɥɹɟɬ ɪɟɧɬɚɛɟɥɶɧɨɫɬɶ 
ɩɪɨɢɡɜɨɞɫɬɜɚ. 

Ɉɫɧɨɜɧɨɣ ɮɨɪɦɨɣ ɨɬɪɚɠɟɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɹɜɥɹɟɬɫɹ «Ɉɬɱɟɬ ɨ 
ɩɪɢɛɵɥɹɯ ɢ ɭɛɵɬɤɚɯ». ȼ ɨɬɱɟɬɟ ɨɩɪɟɞɟɥɹɟɦ ɫɥɟɞɭɸɳɢɟ ɩɨɤɚɡɚɬɟɥɢ: ɜɚɥɨɜɚɹ 
ɩɪɢɛɵɥɶ, ɧɚɥɨɝɨɨɛɥɚɝɚɟɦɚɹ ɩɪɢɛɵɥɶ, ɪɚɡɦɟɪɵ ɜɵɩɥɚɬ ɩɨ ɧɚɥɨɝɚɦ, ɱɢɫɬɚɹ 
ɩɪɢɛɵɥɶ. 

Ɏɨɪɦɚ ɢ ɨɬɪɚɠɟɧɢɹ ɨɫɧɨɜɧɨɣ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ 
ɉɪɢɚɧɝɚɪɫɤɨɣ Ƚɗɋ ɹɜɥɹɟɬɫɹ ɨɬɱɟɬ ɨɛ ɩɪɢɛɵɥɢ ɢ ɭɛɵɬɤɚɯ. 

Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 7.7. 

 

Ɍɚɛɥɢɰɚ 7.7 – ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɚɹ ɫɭɦɦɚ ɩɪɢɛɵɥɢ, ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 2022 2023 2024 2025 2026 

ȼɵɪɭɱɤɚ (ɧɟɬɬɨ), ɦɥɧ.ɪɭɛ. 2 143, 06 4 416, 44 4 555, 40 4 682, 21 4 804, 87 

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ, ɦɥɧ.ɪɭɛ. 207, 71 418, 91 420, 55 420, 52 420, 49 

EBITDA (ȼɚɥɨɜɚɹ ɩɪɢɛɵɥɶ), ɦɥɧ.ɪɭɛ. 1 935, 35 3 997, 52 4 134, 85 4 261, 69 4 384, 38 

EBIT (ɉɪɢɛɵɥɶ ɞɨ ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ), 
ɦɥɧ.ɪɭɛ. 1 935, 35 3 997, 52 4 134, 85 4 261, 69 4 384, 38 

ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, 
ɦɥɧ.ɪɭɛ. 387, 07 799, 50 826, 97 852, 34 876, 88 

NOPAT (ɑɢɫɬɚɹ ɩɪɢɛɵɥɶ), ɦɥɧ.ɪɭɛ. 1 548, 28 3 198, 2 3 307, 88 3 409, 35 3 507, 50 

ɋɩɪɚɜɨɱɧɨ: ɋɬɚɜɤɚ ɧɚɥɨɝɚ ɧɚ ɩɪɢɛɵɥɶ 
Ɍ,% 

20,00 20,00 20,00 20,00 20,00 

 

Ⱦɢɧɚɦɢɤɚ ɫɭɦɦɵ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 7.2 

 

 
Ɋɢɫɭɧɨɤ 7.2 – ɋɭɦɦɚ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ, ɦɥɧ. ɪɭɛ. 
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7.3 Ɉɰɟɧɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ 
 

Ƚɥɚɜɧɨɣ ɰɟɥɶɸ ɨɰɟɧɤɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ 
ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ, ɫ ɭɱɟɬɨɦ ɭɫɥɨɜɢɣ Ɂɚɤɚɡɱɢɤɚ 
(ɋɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 ɝ. №9) 

 

7.3.1 Ɇɟɬɨɞɨɥɨɝɢɹ ɢ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ, ɨɰɟɧɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ 
ɩɪɨɟɤɬɚ 

 

Ⱦɚɧɧɵɣ ɪɚɡɞɟɥ ɜɵɩɨɥɧɟɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ: 
ɚ) «Ɇɟɬɨɞɢɱɟɫɤɢɦɢ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ 

ɪɚɡɪɚɛɨɬɤɟ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ-ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ ɧɚ 
ɫɬɚɞɢɢ ɩɪɟɞɌɈɗ ɢ ɌɈɗ», Ɇɨɫɤɜɚ, 2008 ɝ., ɭɬɜɟɪɠɞɟɧɧɵɦɢ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ» 
ɨɬ 31.03.2008ɝ. №155 ɢ Ƚɥɚɜɝɨɫɷɤɫɩɟɪɬɢɡɨɣ Ɋɨɫɫɢɢ ɨɬ 26.05.99ɝ. №24-16-1/20-

113. 

ɛ) ȿɞɢɧɵɦɢ ɫɰɟɧɚɪɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017-2042 ɝɝ. 
Ɋɚɫɱɟɬɵ ɩɪɨɢɡɜɨɞɢɥɢɫɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɥɢɰɟɧɡɢɨɧɧɨɣ ɜɟɪɫɢɢ 

ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ «ProjectExpert ɮɢɪɦɵ Expertsystems». Ⱦɥɹ ɰɟɥɟɣ 
ɮɢɧɚɧɫɨɜɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɢɧɹɬɵ ɫɥɟɞɭɸɳɢɟ ɩɪɟɞɩɨɫɵɥɤɢ: 
- ɩɟɪɢɨɞ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɞɥɹ ɉɪɢɚɧɝɚɪɫɤɨɣ Ƚɗɋ ɧɚ ɪɟɤɟ Ⱥɧɝɚɪɚ 

ɦɨɳɧɨɫɬɶɸ 527 Ɇȼɬ ɫɨɫɬɚɜɥɹɟɬ 20 ɥɟɬ. 
- ɢɫɩɨɥɶɡɭɟɦɚɹ ɩɪɢ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɮɢɧɚɧɫɨɜɚɹ ɦɨɞɟɥɶ ɨɬɪɚɠɚɟɬ 
ɪɟɚɥɶɧɭɸ ɫɢɬɭɚɰɢɸ, ɫɥɨɠɢɜɲɭɸɫɹ ɤ ɧɚɫɬɨɹɳɟɦɭ ɦɨɦɟɧɬɭ ɧɚ ɪɨɫɫɢɣɫɤɨɦ 
ɪɵɧɤɟ. 

ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɜ ɬɟɱɟɧɢɟ ɜɪɟɦɟɧɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɧɟ ɛɭɞɟɬ 
ɩɪɨɢɫɯɨɞɢɬɶ ɝɥɨɛɚɥɶɧɵɯ ɢɡɦɟɧɟɧɢɣ ɫɭɳɟɫɬɜɭɸɳɢɯ ɩɪɚɜɢɥ ɢ ɡɚɤɨɧɨɜ. 

ɉɪɨɝɧɨɡɧɵɟ ɬɚɪɢɮɵ ɨɩɪɟɞɟɥɟɧɵ ɢɡ ɭɫɥɨɜɢɣ ɨɛɟɫɩɟɱɟɧɢɹ ɨɛɳɟɫɬɜɟɧɧɨɣ ɢ 
ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ. 

ȼ ɪɚɫɱɟɬɚɯ ɩɨɞ ɞɨɯɨɞɚɦɢ ɩɨɧɢɦɚɟɬɫɹ ɜɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ ɫɬɚɧɰɢɢ. 

ȼ ɪɚɫɱɟɬɚɯ ɨɛɳɟɫɬɜɟɧɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɨɞ ɪɚɫɯɨɞɚɦɢ ɩɨɧɢɦɚɥɢɫɶ ɜɫɟ 
ɡɚɬɪɚɬɵ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɉɪɢɚɧɝɚɪɫɤɨɣ Ƚɗɋ, ɜ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ - ɡɚɬɪɚɬɵ ɭɱɚɫɬɧɢɤɨɜ, 
ɪɟɚɥɢɡɭɸɳɢɯ ɢɧɜɟɫɬɢɰɢɨɧɧɵɣ ɩɪɨɟɤɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ  Ƚɗɋ. 

Ɋɨɫɬ ɬɚɪɢɮɚ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɞɥɹ ɋɢɛɢɪɫɤɨɝɨ ɮɟɞɟɪɚɥɶɧɨɝɨ ɨɤɪɭɝɚ 
ɩɪɢɧɹɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȿɋɍ, ɪɚɡɪɚɛɨɬɚɧɧɵɦɢ ɉȺɈ «ɊɭɫȽɢɞɪɨ». 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɜɥɢɹɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɩɪɨɟɤɬɚ ɧɚ ɛɸɞɠɟɬ 
ɪɚɫɫɱɢɬɚɧ ɱɢɫɬɵɣ ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɨɯɨɞ ɛɸɞɠɟɬɚ. 

 

7.3.2 ɉɨɤɚɡɚɬɟɥɢ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ 
 

ɐɟɥɶ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱɟɬɨɜ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ, 
ɫɜɨɞɢɬɫɹ ɤ ɨɩɪɟɞɟɥɟɧɢɸ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɣ.  

Ⱦɨɯɨɞɧɚɹ ɱɚɫɬɶ ɮɨɪɦɢɪɭɟɬɫɹ ɨɬ ɩɪɨɞɚɠɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɉɪɢɚɧɝɚɪɫɤɨɣ 

Ƚɗɋ ɧɚ ɪɟɤɟ Ⱥɧɝɚɪɚ ɦɨɳɧɨɫɬɶɸ 527 Ɇȼɬ. 
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ɉɨɞ ɪɚɫɯɨɞɚɦɢ ɩɨɧɢɦɚɸɬɫɹ ɤɪɟɞɢɬɧɵɟ ɫɪɟɞɫɬɜɚ, ɚ ɬɚɤɠɟ ɫɨɛɫɬɜɟɧɧɵɟ 
ɫɪɟɞɫɬɜɚ ɉȺɈ «ɊɭɫȽɢɞɪɨ», ɪɟɚɥɢɡɭɸɳɟɝɨ ɢɧɜɟɫɬɢɰɢɨɧɧɵɣ ɩɪɨɟɤɬ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɉɪɢɚɧɝɚɪɫɤɨɣ Ƚɗɋ. 

Ɉɫɧɨɜɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 7.8. 

 

Ɍɚɛɥɢɰɚ 7.8 – ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɣ 
ɇɚɢɦɟɧɨɜɚɧɢɟ Ɂɧɚɱɟɧɢɟ 

ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ, % 11,60 

Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ - DPB, ɝɨɞ 5,25 

ɑɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ – NPV, ɦɥɧ.ɪɭɛ. 17461,19 

ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ – PI, ɪɭɛ. 1,75 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥ.ɷɧɟɪɝɢɢ, ɪɭɛ/Ʉɜɬ·ɱ 0,09 

ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɪɭɛ/Ʉɜɬ 24533,1 

 

7.3.3 Ȼɸɞɠɟɬɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
 

ɉɨɤɚɡɚɬɟɥɢ ɛɸɞɠɟɬɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɬɪɚɠɚɸɬ ɜɥɢɹɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ 
ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɩɪɨɟɤɬɚ ɧɚ ɞɨɯɨɞɵ ɢ ɪɚɫɯɨɞɵ ɮɟɞɟɪɚɥɶɧɨɝɨ ɢ ɪɟɝɢɨɧɚɥɶɧɨɝɨ 
ɛɸɞɠɟɬɨɜ. ɉɨɤɚɡɚɬɟɥɢ ɛɸɞɠɟɬɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɧɚ 
ɨɫɧɨɜɚɧɢɢ ɨɩɪɟɞɟɥɟɧɢɹ ɩɨɬɨɤɚ ɛɸɞɠɟɬɧɵɯ ɫɪɟɞɫɬɜ. 

Ʉ ɩɪɢɬɨɤɚɦ ɛɸɞɠɟɬɧɵɯ ɫɪɟɞɫɬɜ ɨɬɧɨɫɢɬɫɹ: 
- ɩɪɢɬɨɤɢ ɨɬ ɧɚɥɨɝɨɜ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ. 
ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ ɪɟɝɢɨɧɚɥɶɧɵɣ 
ɛɸɞɠɟɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 7.9. 

 

Ɍɚɛɥɢɰɚ 7.9 – ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɟ ɢ 
ɪɟɝɢɨɧɚɥɶɧɵɟ ɛɸɞɠɟɬɵ 

Ƚɨɞ 2022 2023 2024 2025 2026 

ɇɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ, ɦɥɧ. ɪɭɛ. 496780,5 1642356 1771674 1820261 1867015 

ȼ Ɏɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ. ɪɭɛ. 509,12 1950,14 1582,94 1516,52 1450,09 

ȼ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ. ɪɭɛ. 497289,7 1644306 1773257 1821778 1868465 

  

ɇɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɭɜɟɥɢɱɢɜɚɸɬɫɹ ɢɡ-ɡɚ ɩɨɜɵɲɟɧɢɹ ɜɵɪɭɱɤɢ ɨɬ 
ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

 

7.4 Ⱥɧɚɥɢɡ ɪɢɫɤɨɜ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ 
 

 Ⱥɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɩɪɨɜɨɞɢɬɫɹ ɞɥɹ ɬɨɝɨ, 
ɱɬɨɛɵ ɭɱɟɫɬɶ ɢ ɫɩɪɨɝɧɨɡɢɪɨɜɚɬɶ ɜɥɢɹɧɢɹ ɢɡɦɟɧɟɧɢɣ ɪɚɡɥɢɱɧɵɯ ɩɟɪɜɨɧɚɱɚɥɶɧɵɯ 
ɩɚɪɚɦɟɬɪɨɜ: ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɡɚɬɪɚɬ, ɩɪɢɬɨɤɚ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ, ɭɪɨɜɧɹ 
ɪɟɢɧɜɟɫɬɢɰɢɣ (ɫɪɟɞɫɬɜ, ɩɨɥɭɱɟɧɧɵɯ ɜ ɜɢɞɟ ɞɨɯɨɞɨɜ ɩɨ ɢɧɜɟɫɬɢɰɢɹɦ ɢ ɜɧɨɜɶ 
ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ ɢɧɜɟɫɬɢɪɨɜɚɧɢɟ ɬɟɯ ɠɟ ɨɛɴɟɤɬɨɜ) 
 ɐɟɥɹɦɢ ɩɪɨɜɟɞɟɧɢɹ ɷɬɨɝɨ ɚɧɚɥɢɡɚ ɹɜɥɹɟɬɫɹ ɨɰɟɧɤɚ ɫɬɟɩɟɧɢ ɜɥɢɹɧɢɹ 
ɢɡɦɟɧɟɧɢɹ ɤɚɠɞɨɝɨ (ɢɥɢ ɧɟɫɤɨɥɶɤɢɯ ɫɪɚɡɭ) ɢɡ ɜɯɨɞɧɵɯ ɩɚɪɚɦɟɬɪɨɜ, ɱɬɨɛɵ 
ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɧɚɢɯɭɞɲɟɟ ɪɚɡɜɢɬɢɟ ɫɢɬɭɚɰɢɢ ɜ ɩɪɨɟɤɬɟ. 
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ɋɬɟɩɟɧɶ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɪɨɟɤɬɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɜɨɡɦɨɠɧɵɦ ɢɡɦɟɧɟɧɢɹɦ 
ɭɫɥɨɜɢɣ ɪɟɚɥɢɡɚɰɢɢ ɨɛɵɱɧɨ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɩɨɤɚɡɚɬɟɥɹɦɢ ɝɪɚɧɢɰ 
ɛɟɡɭɛɵɬɨɱɧɨɫɬɢ (ɩɪɟɞɟɥɶɧɵɯ ɭɪɨɜɧɟɣ ɨɛɴɟɦɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ), ɰɟɧ 
ɩɪɨɢɡɜɨɞɢɦɨɣ ɩɪɨɞɭɤɰɢɢ ɢ ɞɪɭɝɢɯ ɩɚɪɚɦɟɬɪɨɜ. 

ɇɚɢɛɨɥɟɟ ɡɧɚɱɢɦɵɦɢ, ɞɥɹ ɞɚɧɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɸɬɫɹ: ɨɛɴɟɦ ɢɧɜɟɫɬɢɰɢɣ, 
ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ, ɢ ɨɛɴɟɦ ɫɛɵɬɚ, ɢɦ ɭɞɟɥɟɧɨ ɨɫɨɛɨɟ ɜɧɢɦɚɧɢɟ.   

Ɉɫɧɨɜɧɵɦ ɦɟɬɨɞɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɢɫɤɚ ɹɜɥɹɟɬɫɹ ɚɧɚɥɢɡ 
ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ. 

ȼɥɢɹɧɢɟ ɢɡɦɟɧɟɧɢɹ ɞɚɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɜɢɞɟ ɞɢɧɚɦɢɤɢ 
ɢɡɦɟɧɟɧɢɹ PI (ɪɢɫɭɧɤɢ 7.3 – 7.5). 

 

 
Ɋɢɫɭɧɨɤ 7.3 – ɂɡɦɟɧɟɧɢɟ NPV ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɨɛɴɟɦɚ 

ɢɧɜɟɫɬɢɰɢɣ 

 

ɍɜɟɥɢɱɟɧɢɟ ɨɛɴɟɦɚ ɢɧɜɟɫɬɢɰɢɣ ɩɪɢɜɨɞɢɬ ɤ ɭɦɟɧɶɲɟɧɢɸ ɜɟɥɢɱɢɧɵ NPV. 

 

 
Ɋɢɫɭɧɨɤ 7.4 – ɂɡɦɟɧɟɧɢɟ NPV ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɰɟɧɵ ɫɛɵɬɚ 
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ɍɜɟɥɢɱɟɧɢɢ ɰɟɧɵ ɫɛɵɬɚ – ɭɜɟɥɢɱɟɧɢɟ ɜɟɥɢɱɢɧɵ NPV 

 
Ɋɢɫɭɧɨɤ 7.5 – ɂɡɦɟɧɟɧɢɟ ɢɧɞɟɤɫɚ ɩɪɢɛɵɥɶɧɨɫɬɢ (PI) ɨɬ ɢɡɦɟɧɟɧɢɹ ɰɟɧɵ 

ɫɛɵɬɚ 

 

ɍɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ–ɭɦɟɧɶɲɟɧɢɟ ɜɟɥɢɱɢɧɵ NPV 

 

ɍɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ – ɭɦɟɧɶɲɟɧɢɟ ɜɟɥɢɱɢɧɵ NPV. 

ɉɪɨɜɟɞɟɧɧɵɣ ɚɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɨɤɚɡɚɥ, ɱɬɨ ɧɚɢɛɨɥɶɲɢɣ ɪɢɫɤ ɞɥɹ 
ɩɪɨɟɤɬɚ ɩɪɟɞɫɬɚɜɥɹɸɬ ɢɡɦɟɧɟɧɢɟ ɫɥɟɞɭɸɳɢɯ ɩɚɪɚɦɟɬɪɨɜ: 

- ɍɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 

- ɍɦɟɧɶɲɟɧɢɟ ɰɟɧɵ ɫɛɵɬɚ ɩɪɨɞɭɤɰɢɢ 

- ɍɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ 
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8 ɉɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɣ ɤɨɧɬɪɨɥɶ ɩɥɨɬɢɧɵ 

 

8.1 Ɉɫɨɛɟɧɧɨɫɬɢ ɩɪɨɰɟɫɫɚ ɮɢɥɶɬɪɚɰɢɢ ɢ ɫɩɨɫɨɛɵ ɟɟ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ 
ɉɪɢɚɧɝɚɪɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ 

 

Ȼɟɡɨɩɚɫɧɚɹ ɪɚɛɨɬɚ ɜɵɫɨɤɨɧɚɩɨɪɧɵɯ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ 
ɫɬɟɩɟɧɢ ɡɚɜɢɫɢɬ ɨɬ ɧɚɞɟɠɧɨɝɨ ɤɨɧɬɪɨɥɹ ɡɚ ɢɯ ɪɚɛɨɬɨɣ. ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ 
ɫɨɨɪɭɠɟɧɢɣ ɨɞɧɨɜɪɟɦɟɧɧɨ ɩɪɨɟɤɬɢɪɭɟɬɫɹ ɫɢɫɬɟɦɚ ɄɂȺ (ɤɨɧɬɪɨɥɶɧɨ-

ɢɡɦɟɪɢɬɟɥɶɧɚɹ ɚɩɩɚɪɚɬɭɪɚ) ɞɥɹ ɧɚɬɭɪɧɵɯ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɫɨɫɬɨɹɧɢɟɦ ɩɥɨɬɢɧɵ ɢ 
ɟɟ ɷɥɟɦɟɧɬɨɜ. ɋɥɟɞɭɟɬ ɩɨɞɱɟɪɤɧɭɬɶ, ɱɬɨ ɞɥɹ ɉɪɢɚɧɝɚɪɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɫɨɡɞɚɧɚ 
ɢɧɞɢɜɢɞɭɚɥɶɧɚɹ ɫɢɫɬɟɦɚ ɨɩɟɪɚɬɢɜɧɨɝɨ ɤɨɧɬɪɨɥɹ ɫ ɩɨɦɨɳɶɸ ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɢɯ 
ɫɟɬɟɣ. 

 

8.2 ɉɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɣ ɤɨɧɬɪɨɥɶ  
 

ȼɵɛɨɪ ɦɟɬɨɞɨɜ ɤɨɧɬɪɨɥɹ, ɜɢɞɨɜ ɢ ɫɩɨɫɨɛɨɜ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɮɢɥɶɬɪɚɰɢɟɣ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɨɧɤɪɟɬɧɵɦɢ ɡɚɞɚɱɚɦɢ ɤɨɧɬɪɨɥɹ, ɡɚɜɢɫɹɳɢɦɢ ɨɬ ɤɥɚɫɫɚ 
ɝɢɞɪɨɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɢ ɫɤɚɥɶɧɵɯ ɦɚɫɫɢɜɨɜ ɜɦɟɳɚɸɳɢɟ ɩɥɨɬɢɧɭ, 
ɨɫɨɛɟɧɧɨɫɬɟɣ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ ɢ ɬ.ɞ. 

 

8.2.1 Ʉɨɧɬɪɨɥɶ ɮɢɥɶɬɪɚɰɢɢ ɜ ɨɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧɵ 

 

Ⱦɥɹ ɤɨɧɬɪɨɥɹ ɮɢɥɶɬɪɚɰɢɢ ɜ ɨɫɧɨɜɚɧɢɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ  ɢ ɛɟɪɟɝɚɯ 
ɉɪɢɚɧɝɚɪɫɤɨɣ Ƚɗɋ, ɩɪɟɞɥɚɝɚɟɬɫɹ ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɚɹ ɫɟɬɶ ɜɟɪɯɨɜɵɯ ɢ ɧɢɡɨɜɵɯ 
ɩɶɟɡɨɦɟɬɪɨɜ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɨɞɧɨɣ ɩɪɨɞɨɥɶɧɨɣ ɝɚɥɟɪɟɢ  ɢ ɜ ɬɪɟɯ ɩɨɩɟɪɟɱɧɵɯ 
ɝɚɥɟɪɟɹɯ ɩɥɨɬɢɧɵ. 

Ʉɨɧɬɪɨɥɶ ɜɟɞɟɬɫɹ ɞɨ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ, ɬɚɤ ɢ ɩɨɫɥɟ ɧɟɟ, ɱɬɨɛɵ 
ɨɩɪɟɞɟɥɢɬɶ ɡɧɚɱɟɧɢɟ ɩɚɞɟɧɢɹ ɞɚɜɥɟɧɢɹ, ɤɨɬɨɪɨɟ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɛɨɥɶɲɟ 0,4ɇ, 
ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɰɟɦɟɧɬɚɰɢɨɧɧɚɹ ɡɚɜɟɫɚ ɪɚɛɨɬɚɟɬ ɯɨɪɨɲɨ. Ɍɚɤ ɠɟ ɡɧɚɱɟɧɢɟ 
ɜɟɪɯɨɜɵɯ ɢ ɧɢɡɨɜɵɯ ɩɶɟɡɨɦɟɬɪɨɜ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɨɞɢɧɚɤɨɜɨ, ɷɬɨ ɝɨɜɨɪɢɬ ɨ ɬɨɦ, 
ɱɬɨ ɫɨɫɬɨɹɧɢɟ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɧɚɞɥɟɠɚɳɟɝɨ ɤɚɱɟɫɬɜɚ (ɪɢɫɭɧɨɤ 8.1). 

ɇɚ ɫɜɨɛɨɞɧɵɯ ɭɱɚɫɬɤɚɯ ɩɥɨɬɢɧ ɫɬɜɨɪɵ ɪɚɫɩɨɥɚɝɚɸɬ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 100-

150ɦ ɜ ɪɭɫɥɨɜɨɣ ɱɚɫɬɢ ɢ 150-250ɦ ɜ ɩɨɣɦɟ. ȼ ɬɟɥɟ ɩɥɨɬɢɧɵ ɪɚɡɦɟɳɚɸɬ ɢ ɜ 
ɛɟɪɟɝɨɜɵɯ ɩɪɢɦɵɤɚɧɢɹɯ ɧɟ ɦɟɧɟɟ 3-ɯ ɫɬɜɨɪɨɜ. ȼ ɤɚɠɞɨɦ ɫɬɜɨɪɟ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ 
ɦɟɧɟɟ 3-ɯ ɩɶɟɡɨɦɟɬɪɨɜ ɢ ɦɢɧɢɦɭɦ 1 ɜ ɇȻ ɫɨɨɪɭɠɟɧɢɹ. ȼɫɟɝɨ ɜ ɫɬɜɨɪɟ 10 

ɩɶɟɡɨɦɟɬɪɨɜ. 
 

8.2.2 Ʉɨɧɬɪɨɥɶ ɮɢɥɶɬɪɚɰɢɢ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ 

 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ ɫɨ ɫɬɨɪɨɧɵ 
ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɪɢɦɟɧɢɦ ɩɶɟɡɨɞɢɧɚɦɨɦɟɬɪɵ - ɡɚɤɥɚɞɵɜɚɟɦɵɟ ɩɪɢ 
ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɜ ɦɚɫɫɢɜɧɨɦ ɛɟɬɨɧɟ ɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɲɜɚɯ. 
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Ɋɢɫɭɧɨɤ 8.1 - ɋɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɜɟɪɯɨɜɵɯ ɢ ɧɢɡɨɜɵɯ ɩɶɟɡɨɦɟɬɪɨɜ ɢ 
ɞɪɟɧɚɠɧɵɯ ɫɤɜɚɠɢɧ ɜ ɨɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧɵ 

1-4 - ɜɟɪɯɨɜɵɟ ɩɶɟɡɨɦɟɬɪɵ; 5-14 - ɧɢɡɨɜɵɟ ɩɶɟɡɨɦɟɬɪɵ; 15 - ɞɪɟɧɚɠɧɚɹ 
ɫɤɜɚɠɢɧɚ 

 

8.3 Ʉɨɧɬɪɨɥɶ ɪɚɫɯɨɞɨɜ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɩɨɬɨɤɚ ɜ ɩɥɨɬɢɧɟ 

 

Ɋɚɫɯɨɞɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɩɨɬɨɤɚ ɱɟɪɟɡ ɨɫɧɨɜɚɧɢɟ ɨɰɟɧɢɜɚɸɬɫɹ ɩɨ 
ɪɟɡɭɥɶɬɚɬɚɦ ɢɡɦɟɪɟɧɢɹ ɪɚɫɯɨɞɨɜ ɜɨɞɵ ɜ ɞɪɟɧɚɠɧɵɯ ɫɤɜɚɠɢɧɚɯ (ɩɨɥɨɫɬɹɯ), ɜ 
ɦɟɫɬɚɯ ɧɟɨɪɝɚɧɢɡɨɜɚɧɧɨɝɨ ɜɵɯɨɞɚ ɝɪɭɧɬɨɜɵɯ ɜɨɞ, ɢɡɥɢɜɚ ɢɡ ɞɪɟɧɚɠɧɵɯ, 
ɝɟɨɮɢɡɢɱɟɫɤɢɯ ɫɤɜɚɠɢɧ ɢ ɬ.ɞ. 

Ɇɟɬɨɞɵ ɢɡɦɟɪɟɧɢɹ ɪɚɫɯɨɞɚ ɮɢɥɶɬɪɭɸɳɟɣɫɹ ɱɟɪɟɡ ɛɟɬɨɧɧɭɸ ɤɥɚɞɤɭ ɜɨɞɵ 
ɡɚɜɢɫɹɬ ɨɬ ɟɟ ɨɛɴɟɦɨɜ. ɂɫɩɨɥɶɡɭɟɦ: ɨɛɴɟɦɧɵɣ ɦɟɬɨɞ ɢɡɦɟɪɟɧɢɹ, ɫ ɩɨɦɨɳɶɸ 
ɦɟɪɧɵɯ ɜɨɞɨɫɥɢɜɨɜ. 

 

8.4 ȼɢɡɭɚɥɶɧɵɟ ɧɚɛɥɸɞɟɧɢɹ ɡɚ ɮɢɥɶɬɪɚɰɢɟɣ ɜɨɞɵ 
 

ɑɟɪɟɡ ɛɟɬɨɧɧɭɸ ɤɥɚɞɤɭ ɛɭɞɟɦ ɩɪɨɜɨɞɢɬɶ ɞɥɹ ɜɵɹɜɥɟɧɢɹ ɭɱɚɫɬɤɨɜ 
ɞɟɮɟɤɬɧɨɝɨ ɛɟɬɨɧɚ (ɬɪɟɳɢɧɨɜɚɬɨɫɬɶ ɢ ɩɨɪɢɫɬɨɫɬɶ), ɤɚɱɟɫɬɜɚ ɫɬɪɨɢɬɟɥɶɧɵɯ 
ɲɜɨɜ, ɫɭɮɮɨɡɢɨɧɧɵɯ ɩɪɨɰɟɫɫɨɜ, ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɜɵɳɟɥɚɱɢɜɚɧɢɹ ɛɟɬɨɧɚ 
ɮɢɥɶɬɪɭɸɳɟɣɫɹ ɜɨɞɨɣ ɢ ɞɪɭɝɢɯ ɤɨɪɪɨɡɢɨɧɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ ɨɤɪɭɠɚɸɳɟɣ 
ɫɪɟɞɵ (ɜɨɞɚ - ɜɨɡɞɭɯ). 

ȼ ɩɪɢɛɪɟɠɧɨɣ ɩɨɥɨɫɟ ɤɨɧɬɪɨɥɢɪɭɟɦ ɦɟɫɬɚ ɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɭɬɟɱɟɤ ɜɨɞɵ 
ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɡɚɛɨɥɚɱɢɜɚɧɢɟ ɩɪɢɥɟɝɚɸɳɟɣ ɬɟɪɪɢɬɨɪɢɢ. 

ɉɨɫɥɟ ɫɛɨɪɚ ɞɚɧɧɵɯ ɜɢɡɭɚɥɶɧɵɯ ɧɚɛɥɸɞɟɧɢɣ ɢ ɨɛɫɥɟɞɨɜɚɧɢɣ ɜ 
ɧɟɨɛɯɨɞɢɦɨɦ ɞɥɹ ɨɰɟɧɤɢ ɫɨɫɬɨɹɧɢɹ ɫɨɨɪɭɠɟɧɢɹ ɛɭɞɟɦ ɩɪɨɜɨɞɢɬɶ 
ɪɟɬɪɨɫɩɟɤɬɢɜɧɵɣ (ɡɚ ɜɟɫɶ ɩɟɪɢɨɞ ɧɚɛɥɸɞɟɧɢɣ) ɫɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ 
ɢɡɦɟɧɟɧɢɣ ɜɨ ɜɪɟɦɟɧɢ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɢ ɩɚɪɚɦɟɬɪɨɜ. ɇɚ 
ɨɫɧɨɜɚɧɢɢ ɷɬɨɝɨ ɚɧɚɥɢɡɚ ɛɭɞɟɬ ɞɟɥɚɬɶɫɹ ɜɵɜɨɞ ɨ ɞɢɧɚɦɢɤɟ ɪɚɡɜɢɬɢɹ 
ɧɚɛɥɸɞɚɟɦɵɯ ɩɪɨɰɟɫɫɨɜ, ɩɟɪɢɨɞɢɱɧɨɫɬɢ ɩɨɜɬɨɪɟɧɢɹ ɬɨɝɨ ɢɥɢ ɢɧɨɝɨ ɹɜɥɟɧɢɹ, 
ɢɡɦɟɧɟɧɢɢ ɤɚɤɨɣ-ɥɢɛɨ ɞɟɮɟɤɬɧɨɣ ɡɨɧɵ ɢ ɬ.ɩ. 

 

 



96 

 

8.5 Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ ɦɟɪɵ ɩɨ ɫɧɢɠɟɧɢɸ ɮɢɥɶɬɪɚɰɢɢ 

 

ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ  ɉɪɢɚɧɝɚɪɫɤɨɣ Ƚɗɋ ɛɵɥɢ ɜɵɛɪɚɧɵ ɢ ɪɚɫɫɱɢɬɚɧɵ 
ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɦɟɪɵ ɩɨ ɫɧɢɠɟɧɢɸ ɮɢɥɶɬɪɚɰɢɢ: 

 

 ɰɟɦɟɧɬɚɰɢɨɧɧɚɹ ɡɚɜɟɫɚ (ɪɚɫɫɱɢɬɚɧɚ ɜ ɩ.4.3.5), ɤɨɬɨɪɚɹ ɭɞɥɢɧɹɟɬ ɩɭɬɶ 
ɮɢɥɶɬɪɚɰɢɢ ɢ ɫɧɢɠɚɟɬ ɜɟɥɢɱɢɧɭ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ ɩɨɞɨɲɜɭ 
ɫɨɨɪɭɠɟɧɢɹ, ɭɦɟɧɶɲɚɟɬ ɫɤɨɪɨɫɬɶ ɬɟɱɟɧɢɹ ɩɨɬɨɤɚ ɢ ɤɨɥɢɱɟɫɬɜɨ 
ɩɪɨɮɢɥɶɬɪɨɜɚɜɲɟɣɫɹ ɜɨɞɵ; 

 ɜɟɪɬɢɤɚɥɶɧɵɣ ɞɪɟɧɚɠ ɨɫɧɨɜɚɧɢɹ ɢ  ɞɪɟɧɚɠ ɬɟɥɚ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 

(ɪɚɫɫɱɢɬɚɧɵ ɜ ɩ.4.3.5, 4.3.7), ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɫɛɨɪɚ ɢ ɨɬɜɨɞɚ ɜɨɞɵ.  
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ɁȺɄɅɘɑȿɇɂȿ 

 

ȼ ɪɚɛɨɬɟ ɪɚɫɫɱɢɬɚɧɵ ɢ ɨɩɪɟɞɟɥɟɧɵ ɩɨɤɚɡɚɬɟɥɢ, ɜɵɛɪɚɧɵ ɷɥɟɦɟɧɬɵ ɢ 
ɩɚɪɚɦɟɬɪɵ ɉɪɢɚɧɝɚɪɫɤɨɣ Ƚɗɋ, ɫ ɩɥɨɬɢɧɨɣ ɜɵɫɨɬɨɣ 84,2 ɦ ɧɚ ɪɟɤɟ Ⱥɧɝɚɪɚ, 
ɹɜɥɹɸɳɟɣɫɹ ɫɨɨɪɭɠɟɧɢɟɦ I ɤɥɚɫɫɚ. 

ȼ ɯɨɞɟ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɛɵɥɚ ɜɵɛɪɚɧɚ ɭɫɬɚɧɨɜɥɟɧɧɚɹ 
ɦɨɳɧɨɫɬɶ ɉɪɢɚɧɝɚɪɫɤɨɣ Ƚɗɋ, ɚ ɬɚɤɠɟ ɨɩɪɟɞɟɥɟɧɚ ɡɨɧɚ ɟɟ ɪɚɛɨɬɵ ɜ ɫɭɬɨɱɧɵɯ 
ɝɪɚɮɢɤɚɯ ɧɚɝɪɭɡɤɢ ɜ ɩɟɪɢɨɞ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɹ. ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ 
ɫɨɫɬɚɜɢɥɚ 527 Ɇȼɬ. Ɉɩɪɟɞɟɥɟɧ ɭɪɨɜɟɧɶ ɦɟɪɬɜɨɝɨ ɨɛɴɟɦɚ, ɨɬɦɟɬɤɚ ɤɨɬɨɪɨɝɨ 
ɪɚɜɧɚ 269,6 ɦ. ɉɨɥɟɡɧɵɣ ɨɛɴɟɦ ɩɪɢ ɨɬɦɟɬɤɟ ɇɉɍ ɫɨɫɬɚɜɥɹɟɬ  7,7 ˍˏଷ. 

ɉɪɨɢɡɜɟɞɟɧɚ ɨɰɟɧɤɚ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ ɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɤɨɬɨɪɚɹ 
ɫɨɫɬɚɜɢɥɚ 1,46 ɦɥɪɞ. ɤȼɬ·ɱ. 

ɇɚ ɜɬɨɪɨɦ ɷɬɚɩɟ ɛɵɥɨ ɨɩɪɟɞɟɥɟɧɨ ɨɩɬɢɦɚɥɶɧɨɟ ɱɢɫɥɨ ɢ ɬɢɩ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. Ⱦɥɹ ɷɬɨɝɨ ɛɵɥɚ ɩɨɫɬɪɨɟɧɚ ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɵɯ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ 
(ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɩɨ ɧɚɩɨɪɭ ɢ ɪɚɫɯɨɞɭ). 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɫɟ ɚɝɪɟɝɚɬɵ Ƚɗɋ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ 
ɪɚɫɱɟɬɧɨɦɭ ɧɚɩɨɪɭ, ɫɨɫɬɚɜɥɹɟɬ 933 ɦ3/ɫ.  

Ȼɵɥɚ ɜɵɛɪɚɧɚ ɬɭɪɛɢɧɚ ɬɢɩɚ  ʟʝ͹ͷ˃ − ʑ. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɨɜ 
ɨɩɬɢɦɚɥɶɧɵɦ ɨɤɚɡɚɥɫɹ ɜɚɪɢɚɧɬ ɫ ɬɪɟɦɹ ɝɢɞɪɨɚɝɪɟɝɚɬɚɦɢ,  ɞɢɚɦɟɬɪɨɦ ɪɚɛɨɱɢɯ 
ɤɨɥɟɫ 6,3 ɦ.  

Ⱦɥɹ ɜɵɛɪɚɧɧɨɣ ɪɚɞɢɚɥɶɧɨ – ɨɫɟɜɨɣ ɬɭɪɛɢɧɵ ɫ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɨɣ 
ɜɪɚɳɟɧɢɹ 107,1 ɨɛ/ɦɢɧ ɛɵɥ ɩɨɞɨɛɪɚɧ ɫɟɪɢɣɧɵɣ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɋȼ 1190/250-56 

ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɶɸ 225 Ɇȼɬ.  
ɉɪɢɚɧɝɚɪɫɤɚɹ Ƚɗɋ ɫɩɪɨɟɤɬɢɪɨɜɚɧɚ ɩɨ ɩɪɢɩɥɨɬɢɧɧɨɣ ɫɯɟɦɟ. 
ȼ ɫɨɫɬɚɜ ɫɨɨɪɭɠɟɧɢɣ ɜɯɨɞɹɬ: 
– ɜɨɞɨɫɛɪɨɫɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ ɫ ɨɬɥɟɬɨɦ ɫɬɪɭɢ; 
– ɫɬɚɧɰɢɨɧɧɚɹ ɱɚɫɬɶ; 
– ɝɥɭɯɢɟ ɩɪɚɜɨɛɟɪɟɠɧɚɹ, ɥɟɜɨɛɟɪɟɠɧɚɹ ɢ ɱɚɫɬɶ ɦɟɠɭ ɜɨɞɨɫɛɪɨɫɧɨɣ ɢ 

ɫɬɚɧɰɢɨɧɧɨɣ ɩɥɨɬɢɧɵ. 
ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɪɚɫɱɟɬɧɵɦ ɩɭɬɟɦ ɨɩɪɟɞɟɥɟɧɵ ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɢ 

ɯɚɪɚɤɬɟɪɧɵɟ ɨɬɦɟɬɤɢ ɩɥɨɬɢɧɵ: 
– ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ – 53,9 ɦ; 
– ɨɬɦɟɬɤɚ ɩɨɞɨɲɜɵ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ – 202 ɦ;  
– ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ – 286,2 ɦ; 
– ɱɢɫɥɨ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ – 5; 

– ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ ɜ ɫɜɟɬɭ – 12 ɦ; 
– ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ – 286,2 ɦ; 
– ɲɢɪɢɧɚ ɝɪɟɛɧɹ – 22 ɦ. 
Ƚɚɲɟɧɢɹ ɤɢɧɟɬɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɜɨɞɧɨɝɨ ɩɨɬɨɤɚ, ɩɪɨɩɭɫɤɚɟɦɨɝɨ ɱɟɪɟɡ 

ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ, ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɩɨɫɨɛɨɦ ɫɜɨɛɨɞɧɨ ɨɬɛɪɨɲɟɧɧɨɣ ɫɬɪɭɢ.  
ɉɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɹɜɥɹɸɬɫɹ: 
- ɰɟɦɟɧɬɚɰɢɨɧɧɚɹ ɡɚɜɟɫɚ.  
- ɞɪɟɧɚɠ. 
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ɉɪɨɢɡɜɟɞɟɧɚ ɨɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ ɩɪɢ ɨɫɧɨɜɧɨɦ ɢ 
ɨɫɨɛɨɦ ɫɨɱɟɬɚɧɢɹɯ ɧɚɝɪɭɡɨɤ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɨɜ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ 
ɫɨɨɪɭɠɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 1,29 (ɧɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɫɨɨɪɭɠɟɧɢɣ I ɤɥɚɫɫɚ – 

1,25). ɉɪɢ ɪɚɫɱɟɬɟ ɩɥɨɬɢɧɵ ɧɚ ɩɪɨɱɧɨɫɬɶ ɫɠɢɦɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɧɟ 
ɩɪɟɜɵɲɚɸɬ ɤɪɢɬɢɱɟɫɤɢɯ ɡɧɚɱɟɧɢɣ, ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɨɬɫɭɬɫɬɜɭɸɬ.  
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɥɨɬɢɧɚ ɉɪɢɚɧɝɚɪɫɤɨɣ Ƚɗɋ ɨɬɜɟɱɚɟɬ ɬɪɟɛɨɜɚɧɢɹɦ ɧɚɞɟɠɧɨɫɬɢ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɪɚɫɫɦɨɬɪɟɧɵ 
ɦɟɪɨɩɪɢɹɬɢɹ ɨɪɝɚɧɢɡɚɰɢɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ. Ɍɚɤɠɟ ɩɟɪɟɱɢɫɥɟɧɵ ɦɟɪɨɩɪɢɹɬɢɹ 
ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɩɟɪɢɨɞ ɜɨɡɜɟɞɟɧɢɹ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɭɡɥɚ.  

ɉɨ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɪɚɫɱɟɬɚɦ ɩɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
– ɭɞɟɥɶɧɚɹ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ – 9 ɤɨɩ/ɤȼɬɱ; 
– ɭɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ – 24533,1 ɪɭɛ/ɤȼɬ. 
– ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ 5,25 ɥɟɬ. 
ɂɡ ɷɬɨɝɨ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɉɪɢɚɧɝɚɪɫɤɨɣ Ƚɗɋ 

ɹɜɥɹɟɬɫɹ ɨɛɨɫɧɨɜɚɧɧɵɦ, ɜ ɬɨɦ ɱɢɫɥɟ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ. 
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ɉɊɂɅɈɀȿɇɂȿ Ⱥ 

 

Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɩɨ ɪɟɤɟ Ⱥɧɝɚɪɚ 

Ɍɚɛɥɢɰɵ Ⱥ.1 - Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɩɨ ɪɟɤɟ Ⱥɧɝɚɪɚ 
Ƚɨɞ I II III IV V VI VII VIII IX X XI XII Qɫɪ 

1903 63 57 54 160 1575 386 310 224 190 171 73 72 278 

1904 84 78 74 195 1573 336 311 290 294 244 120 102 308 

1905 34 28 25 85 1320 495 304 327 234 254 41 39 266 

1906 48 41 36 98 1620 581 336 280 291 246 50 54 307 

1907 48 41 38 51 1974 386 278 203 182 187 72 56 293 

1908 75 65 61 69 1612 579 334 278 289 244 92 85 315 

1909 69 62 56 64 1510 455 300 310 284 237 83 87 293 

1910 62 55 53 73 1516 455 300 310 284 237 95 75 293 

1911 65 59 55 65 1254 515 566 291 234 199 84 77 289 

1912 64 55 52 180 1310 455 300 310 284 237 101 81 286 

1913 69 62 56 65 1317 422 318 298 352 268 83 87 283 

1914 46 40 38 233 1573 334 309 294 289 243 65 51 293 

1915 64 55 52 181 1530 459 313 302 287 240 102 81 306 

1916 67 45 47 133 1576 335 310 294 290 244 91 77 292 

1917 74 64 59 67 1265 520 570 293 236 200 91 83 294 

1918 67 45 47 133 1754 585 200 166 166 135 91 77 289 

1920 63 55 51 179 1932 488 231 210 163 126 101 80 307 

1921 66 44 46 130 1255 515 566 291 234 199 89 75 293 

1922 66 60 56 202 1258 517 569 292 236 200 98 84 303 

1923 70 60 60 309 1328 497 305 330 236 256 106 83 303 

1924 74 64 59 67 1495 476 331 270 145 79 90 83 269 

1925 65 59 55 200 1576 578 236 256 226 146 97 83 298 

1926 64 58 55 161 1745 583 199 164 164 134 74 73 290 

1927 66 44 46 131 1750 584 200 165 165 135 90 76 288 

1928 80 76 71 186 1524 457 312 302 286 239 114 97 312 

1929 51 42 48 304 1748 584 200 164 164 135 73 63 298 

1930 49 41 36 98 1330 495 304 330 236 256 51 55 273 

1931 50 43 45 86 1936 495 234 213 165 128 56 55 292 

1932 46 41 36 93 1332 814 354 443 358 271 57 50 325 

1933 53 48 44 129 1441 1100 554 369 263 254 64 62 365 

1934 49 41 36 99 1517 723 329 272 230 216 50 55 301 

1935 64 56 52 182 1550 480 183 270 270 202 102 82 291 

1936 50 42 39 52 1827 584 159 145 152 129 74 58 276 

1937 56 47 40 60 938 720 554 652 391 333 83 71 329 

1938 69 60 55 306 1443 327 630 293 282 250 105 82 325 

1939 45 40 38 232 1340 650 620 580 450 335 64 51 370 

1940 48 41 37 113 1316 260 362 258 218 152 66 58 244 

1941 54 53 52 64 1219 802 252 227 269 200 86 61 278 

1942 69 46 48 135 1181 658 555 411 555 296 93 78 344 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ Ⱥ.1 
Ƚɨɞ I II III IV V VI VII VIII IX X XI XII Qɫɪ 

1943 41 28 25 207 1590 848 678 479 357 261 58 58 386 

1944 38 31 29 96 1023 528 379 364 391 293 46 44 272 

1945 52 44 49 308 1315 382 361 388 337 251 74 64 302 

1946 51 49 48 78 1448 625 493 358 312 267 82 66 323 

1947 78 63 60 374 1152 570 446 494 382 253 95 93 338 

1948 61 58 55 211 1638 344 239 189 162 133 83 81 271 

1949 83 78 74 193 584 253 400 210 200 150 119 100 204 

1950 65 59 56 66 1724 538 585 421 382 268 84 77 360 

1951 64 58 55 161 1039 701 245 245 232 187 73 73 261 

1952 66 54 51 60 1799 814 370 248 260 218 80 79 342 

1953 65 58 55 198 1190 585 354 378 323 262 96 82 304 

ɋɪɟɞɧɢɟ 
ɪɚɫɯɨɞɵ 61 52 49 146 1 455 537 363 303 268 216 82 72 300 
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ɉɊɂɅɈɀȿɇɂȿ Ȼ 

 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɞɥɹ ɫɪɟɞɧɟɝɨɞɨɜɵɯ, ɫɪɟɞɧɟɩɨɥɨɜɨɞɧɵɯ ɢ 
ɫɪɟɞɧɟɦɟɠɟɧɧɵɯ ɪɚɫɯɨɞɨɜ 

 

Ɍɚɛɥɢɰɚ Ȼ.1– ɉɪɨɪɚɧɠɢɪɨɜɚɧɧɵɟ ɜ ɩɨɪɹɞɤɟ ɭɛɵɜɚɧɢɹ ɞɚɧɧɵɟ 

Ƚɨɞɵ 
ܳ˔˓ˈˇ, ˏଷ/˔ 

P, % Ƚɨɞɵ 
ܳ˔˓ˈˇ, ˏଷ/˔ 

P, % 

1942-1943 386 2 1909-1910 293 51 

1938-1939 370 4 1907-1908 293 53 

1932-1933 365 6 1910-1911 293 55 

1949-1950 360 8 1914-1915 293 57 

1941-1942 344 10 1920-1921 293 59 

1951-1952 342 12 1916-1917 292 61 

1946-1947 338 14 1930-1931 292 63 

1937-1938 325 18 1925-1926 290 67 

1931-1932 325 20 1918-1919 289 69 

1945-1946 323 22 1911-1912 289 71 

1908-1909 315 24 1926-1927 288 73 

1927-1928 312 25 1912-1913 286 75 

1904-1905 308 27 1913-1914 283 76 

1906-1907 307 29 1940-1941 278 78 

1919-1920 307 31 1903-1904 278 80 

1915-1916 306 33 1935-1936 276 82 

1952-1953 304 35 1929-1930 273 84 

1922-1923 303 37 1943-1944 272 86 

1921-1922 303 39 1947-1948 271 88 

1944-1945 302 41 1923-1924 269 90 

1933-1934 301 43 1905-1906 266 92 

1924-1925 298 45 1950-1951 261 94 

1928-1929 298 47 1939-1940 244 96 

1917-1918 294 49 1948-1949 204 98 

 

Ɍɚɛɥɢɰɚ Ȼ.2 – Ɋɚɧɠɢɪɨɜɚɧɧɵɣ ɪɹɞ ɞɥɹ ɦɚɥɨɜɨɞɧɵɯ ɢ ɫɪɟɞɧɟɜɨɞɧɵɯ ɥɟɬ 
ɉɨɥɨɜɨɞɶɟ Ɇɟɠɟɧɶ 

ɝɨɞɵ 
ܳ˔˓ˈˇ, ˏଷ/˔ 

P, 

% 
ɝɨɞɵ 

ܳ˔˓ˈˇ, ˏଷ/˔ 
P, % ɝɨɞɵ 

ܳ˔˓ˈˇ, ˏଷ/˔ 

P, 

% 
ɝɨɞɵ 

ܳ˔˓ˈˇ, ˏଷ/˔ 

P, 

% 

1942 899 2 1920 657 51 1946 175 2 1910 117 51 

1932 866 4 1911 657 53 1941 165 4 1924 116 53 

1949 817 6 1915 651 55 1938 157 6 1932 115 55 

1951 808 8 1927 649 57 1937 151 8 1950 113 57 

1938 798 10 1910 645 59 1904 149 10 1920 110 59 

1931 736 12 1909 644 61 1922 148 12 1928 110 61 

1945 731 14 1923 643 63 1944 147 14 1917 109 63 

1930 720 16 1916 629 65 1927 144 16 1951 109 65 

1936 716 18 1914 628 67 1952 142 18 1906 108 67 

1919 715 20 1904 628 69 1936 135 20 1947 106 69 

1933 710 22 1952 627 71 1915 133 22 1903 105 71 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ Ȼ.2 
ɉɨɥɨɜɨɞɶɟ Ɇɟɠɟɧɶ 

ɝɨɞɵ 
ܳ˔˓ˈˇ, ˏଷ/˔ 

P, 

% 
ɝɨɞɵ 

ܳ˔˓ˈˇ, ˏଷ/˔ 
P, % ɝɨɞɵ 

ܳ˔˓ˈˇ, ˏଷ/˔ 

P, 

% 
ɝɨɞɵ 

ܳ˔˓ˈˇ, ˏଷ/˔ 

P, 

% 

1907 710 24 1940 625 73 1949 132 24 1940 105 73 

1906 704 25 1903 624 75 1912 132 25 1911 105 75 

1941 701 27 1934 621 76 1913 130 27 1929 103 76 

1908 701 29 1922 615 78 1942 129 29 1919 102 78 

1935 679 31 1929 615 80 1934 126 31 1925 98 80 

1918 676 33 1944 612 82 1914 126 33 1933 97 82 

1952 304 35 1929 273 84 1921 125 35 1918 95 84 

1922 303 37 1943 272 86 1948 125 37 1926 94 86 

1921 303 39 1947 271 88 1916 124 39 1905 93 88 

1944 302 41 1923 269 90 1908 123 41 1939 92 90 

1933 301 43 1905 266 92 1943 121 43 1907 84 92 

1924 298 45 1950 261 94 1945 119 45 1923 83 94 

1928 298 47 1939 244 96 1931 119 47 1930 79 96 

1917 294 49 1948 204 98 1909 118 49 1935 75 98 
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ɉɊɂɅɈɀȿɇɂȿ ȼ 

 

ɉɨɫɬɪɨɟɧɢɟ ɢɧɬɟɝɪɚɥɶɧɨɣ ɤɪɢɜɨɣ ɧɚɝɪɭɡɤɢ 

 

Ɍɚɛɥɢɰɚ ȼ.1 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɂɄɇ ɡɢɦɧɢɯ ɫɭɬɨɤ ∆ݐ, ɱ 
Ɇɨɳɧɨɫɬɶ ɩɨɬɪɟɛɥɟɧɢɹ, 

ɪɚɧɠɢɪɨɜɚɧɧɚɹ, Ɇȼɬ 
∆ܲ, Ɇȼɬ ∆ܲ ∙  Ɇȼɬ∙ɱ ∑ܲ, Ɇȼɬ ∑Э, Ɇȼɬ∙ɱ ,ݐ

0 30 057 220 0,22 220 0,22 

1 29 837 531 1,06 751 1,28 

2 29 306 124 0,37 875 1,65 

3 29 182 30 0,12 905 1,77 

4 29 152 110 0,55 1015 2,32 

5 29 042 269 1,61 1284 3,94 

6 28 773 16 0,11 1300 4,05 

7 28 757 81 0,65 1381 4,70 

8 28 676 90 0,81 1471 5,51 

9 28 586 222 2,22 1693 7,73 

10 28 364 6 0,07 1699 7,79 

11 28 358 279 3,35 1978 11,14 

12 28 079 184 2,39 2162 13,53 

13 27 895 107 1,50 2269 15,03 

14 27 788 149 2,24 2418 17,27 

15 27 639 123 1,97 2541 19,24 

16 27 516 464 7,89 3005 27,12 

17 27 052 607 10,93 3612 38,05 

18 26 445 69 1,31 3681 39,36 

19 26 376 620 12,40 4301 51,76 

20 25 756 17 0,36 4318 52,12 

21 25 739 377 8,29 4695 60,41 

22 25 362 260 5,98 4955 66,39 

23 25 102 -187 -4,49 4768 61,90 

 

Ɍɚɛɥɢɰɚ ȼ.2 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɂɄɇ ɥɟɬɧɢɯ ɫɭɬɨɤ ∆ݐ, ɱ 
Ɇɨɳɧɨɫɬɶ ɩɨɬɪɟɛɥɟɧɢɹ, 

ɪɚɧɠɢɪɨɜɚɧɧɚɹ, Ɇȼɬ 
∆ܲ, Ɇȼɬ ∆ܲ ∙  Ɇȼɬ∙ɱ ∑ܲ, Ɇȼɬ ∑Э, Ɇȼɬ∙ɱ ,ݐ

0 20 444 55 0,06 55 0,06 

1 20 389 100 0,20 155 0,26 

2 20 289 4 0,01 159 0,27 

3 20 285 110 0,44 269 0,71 

4 20 175 16 0,08 285 0,79 

5 20 159 23 0,14 308 0,93 

6 20 136 40 0,28 348 1,21 

7 20 096 24 0,19 372 1,40 

8 20 072 154 1,39 526 2,78 

9 19 918 11 0,11 537 2,89 

10 19 907 46 0,51 583 3,40 

11 19 861 135 1,62 718 5,02 

12 19 726 5 0,07 723 5,08 

13 19 721 82 1,15 805 6,23 

14 19 639 189 2,84 994 9,07 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ ȼ.2 ∆ݐ, ɱ 
Ɇɨɳɧɨɫɬɶ ɩɨɬɪɟɛɥɟɧɢɹ, 

ɪɚɧɠɢɪɨɜɚɧɧɚɹ, Ɇȼɬ 
∆ܲ, Ɇȼɬ ∆ܲ ∙  Ɇȼɬ∙ɱ ∑ܲ, Ɇȼɬ ∑Э, Ɇȼɬ∙ɱ ,ݐ

15 19 450 582 9,31 1576 18,38 

16 18 868 265 4,51 1841 22,88 

17 18 603 44 0,79 1885 23,68 

18 18 559 81 1,54 1966 25,22 

19 18 478 207 4,14 2173 29,36 

20 18 271 129 2,71 2302 32,06 

21 18 142 252 5,54 2554 37,61 

22 17 890 3 0,07 2557 37,68 

23 17 887 85 2,04 2642 39,72 
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ɉɊɂɅɈɀȿɇɂȿ Ƚ 

 

ɉɨɫɬɪɨɟɧɢɟ ɢɧɬɟɝɪɚɥɶɧɨɣ ɤɪɢɜɨɣ ɧɚɝɪɭɡɤɢ 
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ɉɊɂɅɈɀȿɇɂȿ Ⱦ 

 

Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ 

 

Ɋɢɫɭɧɨɤ Ⱦ.1 – Ƚɪɚɮɢɤ ɫɪɟɞɧɢɯ ɦɨɳɧɨɫɬɟɣ 
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ɉɊɂɅɈɀȿɇɂȿ ȿ 

 

Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 

 

Ɋɢɫɭɧɨɤ ȿ.1 – Ƚɪɚɮɢɤ ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ 
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ɉɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ
Ɍɗɋ
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ɉɊɂɅɈɀȿɇɂȿ ɀ 

 

Ɋɚɫɱёɬ ɢ ɩɨɫɬɪɨɟɧɢɟ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ  
 

Ɍɚɛɥɢɰɚ ɀ.1 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ 

Ʉɪɢɜɵɟ ɫɜɹɡɢ 
ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɥɹ 

ɥɟɬɧɢɯ ɢ ɡɢɦɧɢɯ 
ɭɫɥɨɜɢɣ 

hɜɫ, 

ɦ 

Zɇɉɍ, 

ɦ 

ZɍɆɈ

, ɦ 

ZȼȻ1, 

ɦ 

ɇɚɩɨɪɧɵɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

Ɉɝɪɚɧɢɱɟɧɢɟ 
ɩɨ ɪɚɫɱɟɬɧɨɣ 
ɭɫɬɚɧɨɜɥɟɧɧ
ɨɣ ɦɨɳɧɨɫɬɢ 

Ƚɗɋ 

Ɉɝɪɚɧɢɱɟɧɢɟ 
ɩɨ 

ɩɪɨɩɭɫɤɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɢ 

Ƚɗɋ 

QɇȻ, 

ɦ3/ɫ 

Zɧɛ 
Ʌɟɬɨ, 

ɦ 

ZɇȻ
Ɂɢ

ɦɚ, ɦ 

Hɇɉɍ

, ɦ 

HɍɆɈ

, ɦ 

HZȼȻ1

, ɦ 

Q, 

ɦ3/ɫ 
H, ɦ 

Q, 

ɦ3/ɫ 
H, ɦ 

0 204,0 204,0 0,60 279,0 269,6 272,3 74,4 65,0 67,7 200 299,4 200 2,8 

200 206,4 206,8 0,60 279,0 269,6 272,3 71,6 62,2 64,9 400 149,7 400 11,0 

400 207,2 207,7 0,60 279,0 269,6 272,3 70,7 61,3 64,0 600 99,8 600 24,8 

600 207,8 208,3 0,60 279,0 269,6 272,3 70,1 60,7 63,4 800 74,9 800 44,0 

800 208,2 208,8 0,60 279,0 269,6 272,3 69,6 60,2 62,9 1000 59,9 1000 68,8 

1000 208,6 209,1 0,60 279,0 269,6 272,3 69,3 59,9 62,6 1200 49,9 1200 99,0 

1200 208,8 209,4 0,60 279,0 269,6 272,3 69,0 59,6 62,3 1400 42,8 1400 134,8 

1400 209,1 209,6 0,60 279,0 269,6 272,3 68,8 59,4 62,1 1600 37,4 1600 176,0 

1600 209,3 209,8 0,60 279,0 269,6 272,3 68,6 59,2 61,9 1800 33,3 1800 222,8 

1800 209,4 210,0 0,60 279,0 269,6 272,3 68,4 59,0 61,7 2000 29,9 2000 275,0 

2000 209,6 210,2 0,60 279,0 269,6 272,3 68,2 58,8 61,5 2200 27,2 2200 332,8 

 

 

 

Ɋɢɫɭɧɨɤ ɀ.1 – Ɋɟɠɢɦɧɨɟ ɩɨɥɟ ɉɪɢɚɧɝɚɪɫɤɨɣ Ƚɗɋ  
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ɉɊɂɅɈɀȿɇɂȿ ɂ 

 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɢɞɪɨɬɭɪɛɢɧɵ ɊɈ75ɚ-ȼ-630 
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Ɋɢɫɭɧɨɤ ɂ.2 – ɉɪɨɬɨɱɧɚɹ ɱɚɫɬɶ ɦɨɞɟɥɢ ɝɢɞɪɨɬɭɪɛɢɧɵ ɊɈ75ɚ-ȼ-630  
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ɉɊɂɅɈɀȿɇɂȿ Ʉ 

 

ɇɚɝɪɭɡɤɢ ɢ ɜɨɡɞɟɣɫɬɜɢɹ, ɷɩɸɪɵ ɧɚɩɪɹɠɟɧɢɣ 
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