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ɋɨɤɪɚɳɟɧɧɵɣ ɩɚɫɩɨɪɬ Ƚɗɋ 
 

1. ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɟɤɢ     Ⱦɨɧ. 
2. Ɇɟɫɬɨɧɚɯɨɠɞɟɧɢɟ Ƚɗɋ     ȼɨɪɨɧɟɠɫɤɚɹ ɨɛɥɚɫɬɶ. 
3. Ɍɢɩ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɭɫɬɚɧɨɜɤɢ   Ƚɗɋ. 
4. ɏɚɪɚɤɬɟɪɧɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ: 

  ɚ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ      729 ɦ³/ɫ; 
  ɛ) ɱɟɪɟɡ 1 ɚɝɪɟɝɚɬ      587 ɦ³/ɫ; 
  ɜ) ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,01% (         3875 ɦ³/ɫ; 
  ɝ) ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,1% (        3244 ɦ³/ɫ; 
  ɞ) ɪɚɫɯɨɞ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 5% (        2058 ɦ³/ɫ; 
  ɟ) ɦɢɧɢɦɚɥɶɧɵɣ        300 ɦ³/ɫ. 

5. ɉɚɪɚɦɟɬɪɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
ɚ) ɯɚɪɚɤɬɟɪ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɬɨɤɚ   ɝɨɞɨɜɨɣ, 
ɛ) ɨɬɦɟɬɤɢ:  Ɏɉɍ      30 ɦ, 

ɇɉɍ     29 ɦ, 
ɍɆɈ     27,2 ɦ, 
ɩɪɢ            11,95 ɦ; 
ɩɪɢ           11,9 ɦ; 
ɩɪɢ         11,3 ɦ; 
ɞɧɚ      7,0 ɦ; 
ɡɚɢɥɟɧɢɹ     9,0 ɦ. 

ɜ) ɨɛɴɟɦɵ:   ɩɨɥɧɵɣ    22,6 ɤɦ3, 
ɩɨɥɟɡɧɵɣ    6,4 ɤɦ3. 

6. ɇɚɩɨɪɵ Ƚɗɋ: 
ɚ) ɦɚɤɫɢɦɚɥɶɧɵɣ      19,8 ɦ, 
ɛ) ɪɚɫɱɟɬɧɵɣ      16,6 ɦ, 
ɝ) ɦɢɧɢɦɚɥɶɧɵɣ      15,6 ɦ. 
7. ɗɧɟɪɝɟɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
ɚ) ɦɨɳɧɨɫɬɶ: ɭɫɬɚɧɨɜɥɟɧɧɚɹ   252 Ɇȼɬ, 

ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ   126 Ɇȼɬ, 
ɛ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɷɧɟɪɝɢɢ  0,827 ɦɥɪɞ.ɤȼɬ·ɱ. 
8. ɉɥɨɬɢɧɵ: 
ɚ) ɪɭɫɥɨɜɚɹ ɝɪɚɜɢɬɚɰɢɨɧɧɚɹ ɦɚɬɟɪɢɚɥ  ɛɟɬɨɧ, 
ɛ) ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɝɪɭɧɬɨɜɚɹ ɦɚɬɟɪɢɚɥ ɤɪɭɩɧɵɣ ɤɚɦɟɧɶ, 
ɜ) ɥɟɜɨɛɟɪɟɠɧɚɹ ɝɪɭɧɬɨɜɚɹ ɦɚɬɟɪɢɚɥ ɤɪɭɩɧɵɣ ɤɚɦɟɧɶ, 
ɝ) ɨɛɳɚɹ ɞɥɢɧɚ      512 ɦ, 
ɞ) ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ    28 ɦ. 
9. ȼɨɞɨɫɛɪɨɫɧɵɟ ɫɨɨɪɭɠɟɧɢɹ: 
ɚ) ɬɢɩ ɩɨɜɟɪɯɧɨɫɬɧɵɣ ɜɨɞɨɫɥɢɜ, 
ɛ) ɱɢɫɥɨ ɢ ɪɚɡɦɟɪ ɩɪɨɥɟɬɨɜ    8 (10 ɦ×6 ɦ), 
ɜ) ɨɛɳɚɹ ɞɥɢɧɚ      112 ɦ, 
ɝ) ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ    38 ɦ. 
10.  Ɂɞɚɧɢɟ Ƚɗɋ: 
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ɚ) ɬɢɩ ɡɞɚɧɢɹ ɪɭɫɥɨɜɨɣ ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ 3, 
ɛ) ɝɪɭɧɬɵ ɜ ɨɫɧɨɜɚɧɢɢ     ɢɡɜɟɫɬɧɹɤ, 
ɜ) ɬɢɩ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ     ɢɡɨɝɧɭɬɚɹ, 
ɝ) ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɹɦɢ ɚɝɪɟɝɚɬɨɜ  30 ɦ, 
ɟ) ɪɚɡɦɟɪɵ: 

ɨɛɳɚɹ ɞɥɢɧɚ    135 ɦ, 
ɲɢɪɢɧɚ     30 ɦ. 

11. Ɉɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: 
ɚ) ɬɢɩ ɬɭɪɛɢɧɵ      ɉɅ20-ȼ,  

ɞɢɚɦɟɬɪ       10 ɦ, 
ɛ) ɬɢɩ ɝɟɧɟɪɚɬɨɪɚ      ɋȼ-1680/105-100,  

ɦɨɳɧɨɫɬɶ      84 Ɇȼɬ, 
ɜ) ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ     60 ɨɛ/ɦɢɧ, 
ɝ) ɬɢɩ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ    ɌȾɐ-125000/220-ɍ1; 

ɢɯ ɱɢɫɥɨ       3. 
12. Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
ɚ) ɫɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ Ƚɍ    20,6 ɦɥɪɞ.ɪɭɛ, 
ɛ) ɭɞɟɥɶɧɵɟ ɩɨɤɚɡɚɬɟɥɢ    81567 ɬɵɫ.ɪɭɛ/ɤȼɬ, 
ɜ) ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɷɧɟɪɝɢɢ    0,23 ɤɨɩ/ɤȼɬ∙ɱ, 
ɝ) ɩɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ   

 NPV   7299,3 ɦɥɧ. ɪɭɛ., 
 ɋɈ   7 ɥɟɬ. 
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ȼȼȿȾȿɇɂȿ 
 

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 ɩɪɚɜɢɥɶɧɵɟ ɩɪɨɟɤɬɧɵɟ ɪɟɲɟɧɢɹ.  

ȼ ɞɚɧɧɨɦ ɩɪɨɟɤɬɟ ɩɪɢɜɟɞёɧ ɩɨɥɧɵɣ ɪɚɫɱёɬ Ɋɨɫɬɨɜɫɤɨɣ Ƚɗɋ, ɜɤɥɸɱɚɹ 
ɤɨɦɩɨɧɨɜɨɱɧɵɟ ɪɟɲɟɧɢɹ ɢ ɩɪɢɦɟɧɹɟɦɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɚ ɬɚɤɠɟ ɪɚɫɫɱɢɬɚɧɚ 
ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɨɟɤɬɚ. 
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1 ȼɧɟɲɧɢɟ ɭɫɥɨɜɢɹ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ Ƚɗɋ 
 
1.1 Ʉɥɢɦɚɬ 
 
Ʉɥɢɦɚɬ ɜ ɪɚɣɨɧɟ ɫɬɜɨɪɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ɋɨɫɬɨɜɫɤɨɣ Ƚɗɋ – ȼɨɪɨɧɟɠɫɤɨɣ 

ɨɛɥɚɫɬɢ ɭɦɟɪɟɧɧɨ ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ. ɋɪɟɞɧɟɝɨɞɨɜɵɟ ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 
ɭɫɬɚɧɨɜɢɥɢɫɶ: ɬɟɦɩɟɪɚɬɭɪ +9,9 °C, ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ 3,2 ɦ/ɫ, ɜɥɚɠɧɨɫɬɶ ɜɨɡɞɭɯɚ 72 
%. Ɉɫɚɞɤɨɜ ɜɵɩɚɞɚɟɬ 650 ɦɦ ɜ ɝɨɞ. 

Ɂɢɦɚ ɦɹɝɤɚɹ ɢ ɦɚɥɨɫɧɟɠɧɚɹ; ɫɪɟɞɧɹɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɨɯɪɚɧɟɧɢɹ 
ɫɧɟɠɧɨɝɨ ɩɨɤɪɨɜɚ ɫɨɫɬɚɜɥɹɟɬ 10 - 20 ɞɧɟɣ. ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɹɧɜɚɪɹ  -2,9°C, 
ɟɠɟɝɨɞɧɵɣ ɫɪɟɞɧɟɫɬɚɬɢɫɬɢɱɟɫɤɢɣ ɦɢɧɢɦɭɦ ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ ɫɨɫɬɚɜɥɹɟɬ -21.3°C, 
ɚɛɫɨɥɸɬɧɵɣ ɦɢɧɢɦɭɦ ɧɚɛɥɸɞɚɥɫɹ ɜ ɹɧɜɚɪɟ ɢ ɫɨɫɬɚɜɢɥ -31,9°C ɜ 1940 ɝɨɞɭ.  

Ʌɟɬɨ ɠɚɪɤɨɟ, ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɟ ɢ ɡɚɫɭɲɥɢɜɨɟ, ɫ ɩɪɟɨɛɥɚɞɚɧɢɟɦ ɫɨɥɧɟɱɧɨɣ 
ɩɨɝɨɞɵ; ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɢɸɥɹ +28,3°C. Ⱥɛɫɨɥɸɬɧɵɣ ɦɚɤɫɢɦɭɦ ɧɚɛɥɸɞɚɥɫɹ 
ɜ ɚɜɝɭɫɬɟ ɢ ɫɨɫɬɚɜɢɥ +40,1°C ɜ 2010 ɝɨɞɭ (ɬɚɛɥ. 1.1, ɪɢɫ.1.1). 
 
Ɍɚɛɥɢɰɚ 1.1 – Ʉɥɢɦɚɬ ɪɚɣɨɧɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 

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

Ⱥɛɫɨɥɸɬɧɵɣ  
ɦɚɤɫɢɦɭɦ, °C 

15,0 19,8 26,0 33,6 35,6 38,4 39,6 40,1 38,1 31 25 18,5 40 

ɋɪɟɞɧɢɣ  
ɦɚɤɫɢɦɭɦ, °C 

−0,1 0,7 6,9 16,2 22,3 26,7 29,3 28,9 22,6 15 6,3 1,2 15 

ɋɪɟɞɧɹɹ  
ɬɟɦɩɟɪɚɬɭɪɚ, °C 

−3 −2,8 2,4 10,6 16,6 21,0 23,4 22,6 16,7 10 2,9 −1,6 9,9 

ɋɪɟɞɧɢɣ  
ɦɢɧɢɦɭɦ, °C 

−5,3 −5,6 −0,9 6,1 11,4 15,8 18,0 17,0 11,8 6,2 0,4 −4 5,9 

Ⱥɛɫɨɥɸɬɧɵɣ 
ɦɢɧɢɦɭɦ, °C 

−32 −31 −28 −10 −4,3 −0,1 7,6 2,6 −4,6 −10 −25 −29 −32 

ɇɨɪɦɚ ɨɫɚɞɤɨɜ, ɦɦ 57 51 52 44 52 65 50 44 43 39 50 67 614 

 
1.1 Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ 
 
Ɋɟɤɚ Ⱦɨɧ ɩɪɨɬɟɤɚɟɬ ɩɨ ɟɜɪɨɩɟɣɫɤɨɣ ɱɚɫɬɢ Ɋɨɫɫɢɢ. ȿё ɞɥɢɧɚ ɫɨɫɬɚɜɥɹɟɬ 

1870 ɤɦ. ɉɥɨɳɚɞɶ ɛɚɫɫɟɣɧɚ ɪɚɜɧɚ 422 ɬɵɫ.ɤɦ2. ɋɜɨё ɧɚɱɚɥɨ ɪɟɤɚ ɛɟɪёɬ ɧɚ 
ɋɪɟɞɧɟɪɭɫɫɤɨɣ ɜɨɡɜɵɲɟɧɧɨɫɬɢ ɧɚ ɜɵɫɨɬɟ 180 ɦɟɬɪɨɜ ɧɚɞ ɭɪɨɜɧɟɦ ɦɨɪɹ. ɗɬɨ 
ɫɟɜɟɪɧɟɟ ɝɨɪɨɞɚ ɇɨɜɨɦɨɫɤɨɜɫɤɚ ɜ Ɍɭɥɶɫɤɨɣ ɨɛɥɚɫɬɢ, ɜ 3 ɤɦ ɨɬ ɒɚɬɫɤɨɝɨ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɨɛɪɚɡɨɜɚɧɧɨɝɨ ɧɚ ɪɟɤɟ ɒɚɬ.  

ȼɨɞɧɵɣ ɩɨɬɨɤ ɧɟɫёɬ ɫɜɨɢ ɜɨɞɵ ɫ ɫɟɜɟɪɚ ɧɚ ɸɝ. Ɍɟɱɟɧɢɟ ɦɟɞɥɟɧɧɨɟ. ɍɤɥɨɧ ɤ 
ɭɫɬɶɸ ɧɟɡɧɚɱɢɬɟɥɶɧɵɣ, ɚ ɟɝɨ ɫɪɟɞɧɹɹ ɜɟɥɢɱɢɧɚ ɪɚɜɧɚ 0,1 ɝɪɚɞɭɫɚ. Ⱦɨɥɢɧɚ ɪɟɤɢ 
ɲɢɪɨɤɚɹ. ȼ ɧɢɠɧɟɦ ɬɟɱɟɧɢɢ ɟё ɲɢɪɢɧɚ ɞɨɫɬɢɝɚɟɬ 13-15 ɤɦ. ɉɪɚɜɵɣ ɛɟɪɟɝ 
ɜɵɫɨɤɢɣ ɢ ɤɪɭɬɨɣ, ɚ ɥɟɜɵɣ – ɧɢɡɦɟɧɧɵɣ. 

Ȼɚɫɫɟɣɧ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɜ ɫɬɟɩɧɨɣ ɢ ɱɚɫɬɢɱɧɨ ɥɟɫɨɫɬɟɩɧɨɣ ɡɨɧɟ. ȼ ɧёɦ 
ɧɚɫɱɢɬɵɜɚɟɬɫɹ 5200 ɩɪɢɬɨɤɨɜ. Ɉɫɧɨɜɧɭɸ ɞɨɥɸ ɫɨɫɬɚɜɥɹɟɬ ɫɧɟɝɨɜɨɟ ɩɢɬɚɧɢɟ. 
Ƚɪɭɧɬɨɜɨɟ ɢ ɞɨɠɞɟɜɨɟ ɜɦɟɫɬɟ ɧɚɛɢɪɚɸɬ ɜɫɟɝɨ 30%. Ⱦɥɹ Ⱦɨɧɚ ɯɚɪɚɤɬɟɪɧɨ 

https://ru.wikipedia.org/wiki/%D0%A3%D0%BC%D0%B5%D1%80%D0%B5%D0%BD%D0%BD%D0%BE_%D0%BA%D0%BE%D0%BD%D1%82%D0%B8%D0%BD%D0%B5%D0%BD%D1%82%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%BA%D0%BB%D0%B8%D0%BC%D0%B0%D1%82
https://ru.wikipedia.org/wiki/%D0%A8%D0%BA%D0%B0%D0%BB%D0%B0_%D0%91%D0%BE%D1%84%D0%BE%D1%80%D1%82%D0%B0
https://ru.wikipedia.org/wiki/%D0%92%D0%BB%D0%B0%D0%B6%D0%BD%D0%BE%D1%81%D1%82%D1%8C_%D0%B2%D0%BE%D0%B7%D0%B4%D1%83%D1%85%D0%B0
https://ru.wikipedia.org/wiki/%D0%90%D1%82%D0%BC%D0%BE%D1%81%D1%84%D0%B5%D1%80%D0%BD%D1%8B%D0%B5_%D0%BE%D1%81%D0%B0%D0%B4%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BC%D0%BF%D0%B5%D1%80%D0%B0%D1%82%D1%83%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%9B%D0%B5%D1%82%D0%BE
https://ru.wikipedia.org/wiki/%D0%93%D1%80%D0%B0%D0%B4%D1%83%D1%81_%D0%A6%D0%B5%D0%BB%D1%8C%D1%81%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D0%BB%D0%BB%D0%B8%D0%BC%D0%B5%D1%82%D1%80
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ɜɟɫɟɧɧɟɟ ɩɨɥɨɜɨɞɶɟ. ȼ ɨɫɬɚɥɶɧɨɟ ɜɪɟɦɹ ɭɪɨɜɟɧɶ ɜɨɞɵ ɧɢɡɤɢɣ. Ɂɚɦɟɪɡɚɟɬ ɪɟɤɚ ɜ 
ɧɚɱɚɥɟ ɞɟɤɚɛɪɹ. ȼɫɤɪɵɜɚɬɶɫɹ ɧɚɱɢɧɚɟɬ ɜ ɧɢɡɨɜɶɹɯ ɜ ɫɟɪɟɞɢɧɟ ɦɚɪɬɚ. Ʉ ɜɟɪɯɨɜɶɹɦ 
ɜɫɤɪɵɬɢɟ ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ ɛɵɫɬɪɨ. 

 

Ɋɢɫɭɧɨɤ 1.1 – Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ, ɨɫɚɞɤɢ, ɧɚɩɪɚɜɥɟɧɢɟ ɜɟɬɪɚ 
 
Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɩɨ ɪɟɤɟ Ⱦɨɧ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.2. 
 

Ɍɚɛɥɢɰɚ 1.2 - ɋɪɟɞɧɟɦɟɫɹɱɧɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ ɪɟɤɢ Ⱦɨɧ ɜ ɫɬɜɨɪɟ Ɋɨɫɬɨɜɫɤɨɣ Ƚɗɋ 

Ƚɨɞɵ 
ɋɪɟɞɧɟɦɟɫɹɱɧɵɣ ɪɚɫɯɨɞ Q, ɦ3/ɫ 

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

1 2 3 4 5 6 7 8 9 10 11 12 13 
1950  - 1951 3121 914 631 424 639 479 460 864 675 264 257 397 
1951  - 1952 3719 804 807 524 299 209 198 160 139 116 237 256 
1952  - 1953 1911 1223 498 521 312 454 1527 1996 513 406 324 386 
1953  - 1954 3915 859 530 563 881 1159 1947 653 970 359 297 452 
1954  - 1955 1157 1465 454 310 459 358 805 807 390 247 330 344 
1955  - 1956 2460 5824 2001 653 370 281 267 301 182 162 216 191 
1956  - 1957 1683 3037 486 447 706 652 904 467 520 317 426 376 
1957  - 1958 3647 2015 1054 619 410 574 1124 864 456 454 461 363 
1958 - 1959 3233 3195 725 398 381 401 707 664 364 247 356 413 
1959 - 1960 3828 1496 583 458 263 277 354 333 229 173 199 199 
1960  - 1961 2148 1071 387 272 248 471 399 562 886 488 447 516 
1961  - 1962 2620 2400 620 494 607 687 444 349 256 244 325 404 
1962  - 1963 4078 1664 715 1229 563 723 707 728 407 193 264 204 
1963  - 1964 1712 1044 383 689 227 141 262 370 196 162 201 173 
1964  - 1965 1420 1675 399 141 129 135 199 294 279 233 285 271 
1965  - 1966 1646 2003 788 473 510 190 331 328 476 302 273 392 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 1.2 
1 2 3 4 5 6 7 8 9 10 11 12 13 

1966  - 1967 5823 2827 527 261 287 364 547 284 210 176 238 274 
1967  - 1968 2844 1187 389 169 129 234 386 670 326 216 258 412 
1968  - 1969 3187 1744 389 242 198 138 320 371 202 171 202 190 
1969  - 1970 1798 1820 690 235 162 173 359 1000 799 272 286 254 
1970  - 1971 4123 1273 345 193 113 136 247 259 207 212 306 283 
1971  - 1972 1743 1438 355 228 172 177 438 523 321 194 228 284 
1972  - 1973 1528 885 304 130 109 77 99 112 262 144 201 235 
1973  - 1974 1794 647 208 139 88 112 193 275 205 159 276 326 
1974  - 1975 1429 2237 607 324 241 161 177 427 372 430 413 693 
1975  - 1976 2300 429 276 156 104 105 116 129 127 155 196 187 
1976  - 1977 2265 2249 1418 749 530 249 184 172 269 171 242 327 
1977  - 1978 3140 1481 865 321 290 246 412 961 533 335 320 444 
1978 - 1979 3061 1703 712 460 549 581 885 1217 574 245 298 321 
1979  - 1980 2403 2763 313 268 252 190 313 338 317 193 254 214 
1980  - 1981 1553 1916 397 1110 826 818 471 741 536 404 432 475 
1981  - 1982 2533 2282 528 253 164 491 897 1150 592 559 439 589 
1982  - 1983 3196 1489 455 431 294 318 339 778 761 820 576 966 
1983  - 1984 2648 585 570 952 186 306 579 564 945 884 513 461 
1984  - 1985 2455 965 483 388 324 647 1109 772 659 297 305 213 
1985  - 1986 2503 2137 814 493 336 246 241 648 235 327 375 696 
1986  - 1987 3444 1517 499 627 389 424 624 597 467 293 355 333 
1987  - 1988 975 2093 1186 736 886 736 759 404 343 441 220 419 
1988  - 1989 2832 1552 558 530 458 374 384 333 293 359 619 1391 
1989  - 1990 2522 1215 580 582 516 444 579 851 472 459 1012 2693 
1990 - 1991 2138 844 533 446 441 1084 1816 1682 1079 604 564 493 
1991  - 1992 2754 1912 1302 970 738 488 580 579 573 479 488 553 
1992  - 1993 2982 1344 357 200 151 133 217 305 299 263 345 383 
1993  - 1994 2297 1615 425 331 356 631 739 451 271 244 294 342 
1994  - 1995 3489 2086 950 441 280 299 419 471 339 331 440 961 
1995  - 1996 3197 1928 540 250 193 156 188 306 267 200 245 201 
1996  - 1997 629 1265 281 286 174 119 154 298 528 259 334 612 
1997 - 1998 1663 1854 679 248 162 130 516 767 384 313 372 467 
1998  - 1999 1716 2166 533 1116 997 649 791 871 369 359 419 474 
1999  -2000 3956 966 350 150 169 106 175 200 240 263 330 310 

 
Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɨɣ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɝɢɞɪɨɭɡɥɚ 

ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.3. Ʉɨɨɪɞɢɧɚɬɵ ɡɚɜɢɫɢɦɨɫɬɢ ɨɛɴɟɦɨɜ, ɩɥɨɳɚɞɟɣ ɢ ɭɪɨɜɧɟɣ 
ɜ ȼȻ ɜɨɞɨɯɪɚɧɢɥɢɳɚ Ɋɨɫɬɨɜɫɤɨɣ Ƚɗɋ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.4. Ɂɢɦɧɢɣ 
ɤɨɷɮɮɢɰɢɟɧɬ ɤɪɢɜɨɣ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 0,63. 
 
Ɍɚɛɥɢɰɚ 1.3 – Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɨɣ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ  

Q, ɦ3/ɫ Zɧɛ,ɦ 
0 7 

370 9,08 
650 9,99 
1000 10,62 
1530 11,05 
2000 11,26 
2500 11,48 
2950 11,69 
3300 11,82 
4100 12,00 
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Ɍɚɛɥɢɰɚ 1.4 – Ʉɨɨɪɞɢɧɚɬɵ ɡɚɜɢɫɢɦɨɫɬɢ ɨɛɴɟɦɨɜ ɢ ɭɪɨɜɧɟɣ ɜ ȼȻ 
Zɜɛ,ɦ F, ɤɦ2 V,ɤɦ3 

7,0 0 0 
23,1 1760 6,73 
24,0 2002 8,12 
24,5 2167 9,23 
25,0 2334 10,70 
25,5 2500 11,56 
26,0 2670 12,81 
27,0 3000 15,64 
28,0 3370 18,83 
30,0 4185 26,24 

 
Ɋɟɤɚ Ⱦɨɧ ɧɚ ɤɚɪɬɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 1.2. 

 

 
Ɋɢɫɭɧɨɤ 1.2 – Ʉɚɪɬɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɪɟɤɢ Ⱦɨɧ 

  
 Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɜɨɞɵ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.5. 
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Ɍɚɛɥɢɰɚ 1.5 – Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɜɨɞɵ 
Q, ɦ3/ɫ I II  III  IV V VI  VII VIII IX X XI  XII 

Ɍɪɟɛɨɜɚɧɢɹ ȼɏɄ 150 150 150 150 350 350 350 350 350 350 150 150 
ɉɨɬɪɟɛɥɟɧɢɟ ɢɡ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

- - - - - - - - - - - - 

Ɏɢɥɶɬɪɚɰɢɹ 7 7 7 7 7 7 7 7 7 7 7 7 
ɂɫɩɚɪɟɧɢɟ - - - - 74 143 112 74 - - - - 
Ʌɶɞɨɨɛɪɚɡɨɜɚɧɢɟ 14 12 9 10 -61 - - - - - - 19 
ɒɥɸɡɨɜɚɧɢɟ - - - - - - - - - - - - 

 

1.2 Ƚɟɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 
 
Ɍɟɪɪɢɬɨɪɢɹ ɫɥɨɠɟɧɚ ɬɨɥɳɟɣ (500-550 ɦ) ɨɫɚɞɨɱɧɵɯ ɩɨɪɨɞ, ɡɚɥɟɝɚɸɳɢɯ ɧɚ 

ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɞɨɤɟɦɛɪɢɣɫɤɨɝɨ ɜɨɡɪɚɫɬɚ. ȼ ɫɨɫɬɚɜ ɨɫɚɞɨɱɧɨɣ ɬɨɥɳɢ ɜɯɨɞɹɬ 
ɩɨɪɨɞɵ ɦɟɥɨɜɨɝɨ, ɧɟɨɝɟɧɨɜɨɝɨ ɢ ɱɟɬɜɟɪɬɢɱɧɨɝɨ ɜɨɡɪɚɫɬɨɜ. ɇɚ ɞɧɟɜɧɨɣ 
ɩɨɜɟɪɯɧɨɫɬɢ ɡɚɥɟɝɚɸɬ ɱɟɬɜɟɪɬɢɱɧɵɟ ɨɬɥɨɠɟɧɢɹ, ɜ ɨɬɞɟɥɶɧɵɯ ɦɟɫɬɚɯ – 
ɧɟɨɝɟɧɨɜɵɟ ɩɨɪɨɞɵ. ɇɟɨɝɟɧɨɜɵɟ ɩɨɪɨɞɵ ɢɦɟɸɬ ɦɨɪɫɤɨɟ ɩɪɨɢɫɯɨɠɞɟɧɢɟ. ȼ 
ɪɚɣɨɧɟ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɪɟɤɢ Ⱦɨɧ ɩɪɨɥɟɝɚɟɬ ɢɡɜɟɫɬɧɹɤ.  

 
1.3 ɗɧɟɪɝɨ-ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɟɝɢɨɧɚ 

 
Ʉɚɪɬɚ-ɫɯɟɦɚ ɪɚɡɦɟɳɟɧɢɹ ɥɢɧɢɣ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱ, ɩɨɞɫɬɚɧɰɢɣ ɧɚɩɪɹɠɟɧɢɟɦ 

220 ɤȼ ɢ ɜɵɲɟ ɧɚ 2015-2021 ɝɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 1.3. 

 

Ɋɢɫɭɧɨɤ 1.3 – Ʉɚɪɬɚ-ɫɯɟɦɚ ɪɚɡɦɟɳɟɧɢɹ ɥɢɧɢɣ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱ, ɩɨɞɫɬɚɧɰɢɣ 
ɧɚɩɪɹɠɟɧɢɟɦ 220 ɤȼ ɢ ɜɵɲɟ ɧɚ 2015-2021 ɝɨɞɵ 
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Ⱦɚɧɧɵɟ ɩɨ ɷɧɟɪɝɨɫɢɫɬɟɦɟ: 
-  ɨɛɴɟɞɢɧɟɧɧɚɹ ɷɧɟɪɝɨɫɢɫɬɟɦɚ ɐɟɧɬɪɚ; 
- ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ 1852 Ɇȼɬ; 
- ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɦɨɳɧɨɫɬɶ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ 1100Ɇȼɬ;  
- ɪɟɡɟɪɜɵ: ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɫɢɫɬɟɦɵ 1,5%, ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ ɫɢɫɬɟɦɵ 

8%; 
- ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ kN =8,4. 
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2 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 
 

2.1 ȼɵɛɨɪ ɪɚɫɱɟɬɧɵɯ ɝɢɞɪɨɝɪɚɮɨɜ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ 
ɝɨɞɚ ɩɪɢ ɡɚɞɚɧɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɬɨɤɚ 
 
 ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɬɨɞɢɤɨɣ ɜɵɛɨɪɚ ɪɚɫɱɟɬɧɵɯ ɝɢɞɪɨɝɪɚɮɨɜ ɰɟɥɟɫɨɨɛɪɚɡɧɨ 
ɪɚɡɞɟɥɢɬɶ ɝɨɞ ɧɚ ɞɜɚ ɨɫɧɨɜɧɵɯ ɩɟɪɢɨɞɚ: ɦɧɨɝɨɜɨɞɧɵɣ (ɩɨɥɨɜɨɞɶɟ) ɢ ɦɚɥɨɜɨɞɧɵɣ 
(ɦɟɠɟɧɶ). ȼ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ ɦɨɠɧɨ ɫɱɢɬɚɬɶ, ɱɬɨ ɤ ɩɟɪɢɨɞɭ ɩɨɥɨɜɨɞɶɹ 
ɨɬɧɨɫɹɬɫɹ ɦɟɫɹɰɵ, ɜ ɤɨɬɨɪɵɟ ɪɚɫɯɨɞɵ ɛɨɥɶɲɟ ɢɥɢ ɪɚɜɧɵ ɫɪɟɞɧɟɝɨɞɨɜɨɦɭ 
ɪɚɫɯɨɞɭ. Ɍɨɝɞɚ ɨɫɬɚɥɶɧɵɟ ɦɟɫɹɰɵ ɫɨɫɬɚɜɹɬ ɦɚɥɨɜɨɞɧɵɣ ɩɟɪɢɨɞ. Ⱦɥɹ ɜɫɟɯ ɥɟɬ 
ɡɚɞɚɧɧɨɝɨ ɪɹɞɚ ɩɪɢɧɢɦɚɟɦ ɨɞɢɧɚɤɨɜɵɟ ɦɟɫɹɰɵ, ɨɬɧɨɫɹɳɢɟɫɹ ɤ ɩɟɪɢɨɞɭ ɦɟɠɟɧɢ 
ɢ ɩɨɥɨɜɨɞɶɹ (ɤ ɩɟɪɢɨɞɭ ɩɨɥɨɜɨɞɶɹ ɨɬɧɨɫɹɬɫɹ ɦɟɫɹɰɵ IV, V; ɤ ɩɟɪɢɨɞɭ ɦɟɠɟɧɢ 
ɨɬɧɨɫɹɬɫɹ VI - III  ɦɟɫɹɰɵ). ɇɚɱɚɥɨ ɝɨɞɚ ɫɱɢɬɚɟɦ ɫ ɩɟɪɜɨɝɨ ɦɟɫɹɰɚ ɩɨɫɥɟ 
ɩɨɥɨɜɨɞɶɹ. 
 Ɉɩɪɟɞɟɥɢɜ ɝɪɚɧɢɰɵ ɫɟɡɨɧɨɜ, ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɜɫɟɯ ɥɟɬ ɪɹɞɚ ɜɵɱɢɫɥɢɬɶ 
ɫɪɟɞɧɢɟ ɪɚɫɯɨɞɵ ɡɚ ɝɨɞ, ɥɢɦɢɬɢɪɭɸɳɢɣ ɫɟɡɨɧ ɢ ɩɟɪɢɨɞ ɩɨɥɨɜɨɞɶɹ. Ɋɚɧɠɢɪɭɟɦ 
ɤɚɠɞɭɸ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɜ ɩɨɪɹɞɤɟ ɭɛɵɜɚɧɢɹ [1]. ɉɨ ɩɨɥɭɱɟɧɧɵɦ 
ɪɟɡɭɥɶɬɚɬɚɦ ɫɬɪɨɹɬɫɹ ɷɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɩɨ ɮɨɪɦɭɥɟ: 
 

                 (2.1) 
 

 
ɝɞɟ  m – ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɱɥɟɧɚ ɪɹɞɚ ɪɚɫɯɨɞɨɜ;  

n – ɨɛɳɟɟ ɱɢɫɥɨ ɱɥɟɧɨɜ ɪɹɞɚ. 
 Ɋɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɜɵɛɨɪɚ ɦɚɥɨɜɨɞɧɨɝɨ ɢ 
ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɧɢɦɚɸɬɫɹ ɪɚɜɧɵɦɢ 90% ɢ 50% ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. Ⱦɚɧɧɵɟ 
ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɷɦɩɢɪɢɱɟɫɤɢɯ ɤɪɢɜɵɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɫɪɟɞɧɢɯ ɪɚɫɯɨɞɨɜ ɡɚ 
ɝɨɞ, ɩɨɥɨɜɨɞɶɟ ɢ ɦɟɠɟɧɶ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.1. 
  
Ɍɚɛɥɢɰɚ 2.1 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɤɪɢɜɵɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ  

m P, % Ƚɨɞɵ QɋɊ.Ƚ, ɦ3/ɫ Ƚɨɞɵ QɋɊ. ɉ, ɦ3/ɫ Ƚɨɞɵ QɋɊ. Ɇ, ɦ3/ɫ 
1 2 3 4 5 6 7 8 
1 2 1955  - 1956 1076 1966  - 1967 4325 1990 - 1991 874 
2 4 1953  - 1954 1049 1955  - 1956 4142 1989  - 1990 819 
3 6 1957  - 1958 1003 1958 - 1959 3214 1953  - 1954 781 
4 8 1989  - 1990 994 1962  - 1963 2871 1952  - 1953 694 
5 10 1966  - 1967 985 1957  - 1958 2831 1991  - 1992 675 
6 12 1990 - 1991 977 1994  - 1995 2788 1998  - 1999 658 
7 14 1962  - 1963 956 1970  - 1971 2698 1957  - 1958 638 
8 16 1991  - 1992 951 1959 - 1960 2662 1980  - 1981 621 
9 18 1958 - 1959 924 1979  - 1980 2583 1987  - 1988 613 
10 20 1978 - 1979 884 1995  - 1996 2563 1983  - 1984 596 
11 22 1994  - 1995 876 1961  - 1962 2510 1978 - 1979 584 
12 24 1981  - 1982 873 1986  - 1987 2481 1982  - 1983 574 
13 25 1998  - 1999 872 1968  - 1969 2466 1962  - 1963 573 
14 27 1982  - 1983 869 1999  -2000 2461 1981  - 1982 566 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.1 
1 2 3 4 5 6 7 8 
15 29 1952  - 1953 839 1981  - 1982 2408 1956  - 1957 530 
16 31 1956  - 1957 835 1953  - 1954 2387 1988  - 1989 530 
17 33 1988  - 1989 807 1978 - 1979 2382 1984  - 1985 520 
18 35 1980  - 1981 807 1956  - 1957 2360 1950  - 1951 509 
19 37 1986  - 1987 797 1982  - 1983 2343 1994  - 1995 493 
20 39 1961  - 1962 788 1991  - 1992 2333 1977  - 1978 473 
21 41 1977  - 1978 779 1985  - 1986 2320 1960  - 1961 468 
22 43 1987  - 1988 767 1977  - 1978 2311 1958 - 1959 466 
23 45 1983  - 1984 766 1951  - 1952 2262 1955  - 1956 462 
24 47 1950  - 1951 760 1976  - 1977 2257 1986  - 1987 461 
25 49 1985  - 1986 754 1988  - 1989 2192 1954  - 1955 450 
26 51 1976  - 1977 735 1992  - 1993 2163 1961  - 1962 443 
27 53 1984  - 1985 718 1950  - 1951 2018 1985  - 1986 441 
28 55 1959 - 1960 699 1967  - 1968 2016 1976  - 1977 431 
29 57 1993  - 1994 666 1993  - 1994 1956 1969  - 1970 423 
30 59 1960  - 1961 658 1998  - 1999 1941 1993  - 1994 408 
31 61 1969  - 1970 654 1989  - 1990 1869 1965  - 1966 406 
32 63 1979  - 1980 652 1974  - 1975 1833 1997 - 1998 404 
33 65 1965  - 1966 643 1965  - 1966 1825 1974  - 1975 385 
34 67 1970  - 1971 641 1969  - 1970 1809 1967  - 1968 319 
35 69 1995  - 1996 639 1997 - 1998 1759 1966  - 1967 317 
36 71 1997 - 1998 630 1980  - 1981 1735 1959 - 1960 307 
37 73 1974  - 1975 626 1984  - 1985 1710 1996  - 1997 305 
38 75 1951  - 1952 622 1983  - 1984 1617 1951  - 1952 295 
39 76 1968  - 1969 613 1960  - 1961 1610 1971  - 1972 292 
40 78 1967  - 1968 602 1971  - 1972 1591 1963  - 1964 280 
41 80 1999  -2000 601 1952  - 1953 1567 1992  - 1993 265 
42 82 1954  - 1955 594 1964  - 1965 1548 1979  - 1980 265 
43 84 1992  - 1993 582 1987  - 1988 1534 1995  - 1996 255 
44 86 1971  - 1972 508 1990 - 1991 1491 1968  - 1969 242 
45 88 1963  - 1964 463 1963  - 1964 1378 1964  - 1965 237 
46 90 1964  - 1965 455 1975  - 1976 1365 1970  - 1971 230 
47 92 1996  - 1997 412 1954  - 1955 1311 1999  -2000 229 
48 94 1973  - 1974 369 1973  - 1974 1221 1973  - 1974 198 
49 96 1975  - 1976 357 1972  - 1973 1207 1972  - 1973 167 
50 98 1972  - 1973 341 1996  - 1997 947 1975  - 1976 155 

 
 Ɋɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɜɵɛɨɪɚ ɦɚɥɨɜɨɞɧɨɝɨ ɢ 
ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦɢ 50% ɢ 90% ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
 ɉɪɢ  ɡɚɞɚɧɧɨɣ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɩɨ ɤɪɢɜɨɣ ɫɪɟɞɧɟɝɨɞɨɜɵɯ 
ɪɚɫɯɨɞɨɜ ɨɩɪɟɞɟɥɢɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɪɚɫɱɟɬɧɵɣ ɝɨɞ ɢ ɝɢɞɪɨɝɪɚɮ. ɉɪɨɜɟɪɢɦ 
ɜɵɩɨɥɧɟɧɢɟ ɤɪɢɬɟɪɢɹ ɨɞɢɧɚɤɨɜɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɜɵɛɪɚɧɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɝɨɞɚ 
ɩɨ ɬɪɟɦ ɤɪɢɜɵɦ, ɬ.ɟ. ɧɚ ɬɪɟɯ ɤɪɢɜɵɯ ɞɨɥɠɟɧ ɮɢɝɭɪɢɪɨɜɚɬɶ ɨɞɢɧ ɢ ɬɨɬ ɠɟ ɝɨɞ. ȼ 
ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɩɪɢɜɟɞɟɧɢɟ ɪɚɫɱɟɬɧɨɝɨ ɝɨɞɚ ɤ 
ɡɚɞɚɧɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ. 
 ɗɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɫɪɟɞɧɢɯ ɪɚɫɯɨɞɨɜ ɡɚ ɝɨɞ, 
ɩɨɥɨɜɨɞɶɟ ɢ ɦɟɠɟɧɶ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 2.1. 
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Ɋɢɫɭɧɨɤ  2.1 - ɗɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 

 
2.1.1 ȼɵɛɨɪ ɪɚɫɱɟɬɧɨɝɨ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ (ɪ = 50%) 

 
 ɉɪɢ ɡɚɞɚɧɧɨɣ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 50% ɧɚ ɤɪɢɜɵɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 
ɨɬɫɭɬɫɬɜɭɟɬ ɤɨɧɤɪɟɬɧɵɣ ɝɨɞ. ɇɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɪɚɫɱɟɬ ɞɥɹ ɞɜɭɯ ɥɟɬ: 1985-
1986 ɝ.ɝ. ɢ 1976-1977 ɝ.ɝ. Ɉɩɪɟɞɟɥɢɦ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ 
ɩɨɥɨɜɨɞɶɸ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɞɥɹ  1985-86 ɢ 1976-77 ɝɨɞɚ: 
 

 

1954 55

1985 86

1988 89
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1985 1986 :

1,02;

0,94;
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1,03.

ɉ
ɉ

ɉ

Ɇ
Ɇ

Ɇ

QК
Q

QК
Q











 

 

 

 
 Ɍɚɤ ɤɚɤ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ ɛɥɢɠɟ ɤ 
ɟɞɢɧɢɰɟ ɨɤɚɡɚɥɢɫɶ ɭ 1976-1977 ɝɨɞɚ, ɟɝɨ ɮɚɤɬɢɱɟɫɤɢɣ ɢɫɯɨɞɧɵɣ ɝɢɞɪɨɝɪɚɮ ɢ 
ɩɪɢɦɟɦ ɡɚ ɨɫɧɨɜɭ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɪɚɫɱɟɬɧɨɝɨ. Ɋɚɫɱɟɬɧɵɣ ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ ɛɟɡ 
ɩɪɢɜɟɞɟɧɢɹ ɢ ɫ ɩɪɢɜɟɞɟɧɢɟɦ ɩɨ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 2.2. 
 
Ɍɚɛɥɢɰɚ 2.2 –  Ɋɚɫɱɟɬɧɵɣ ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ ɛɟɡ ɩɪɢɜɟɞɟɧɢɹ ɢ ɫ ɩɪɢɜɟɞɟɧɢɟɦ ɩɨ 
ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ 

Ɇɟɫɹɰɵ 
ɉɨɥɨɜɨɞɶɟ Ɇɟɠɟɧɶ 

IV V VI  VII VIII IX X XI  XII I II  III  
Q1976-1977 2265 2249 1418 749 530 249 184 172 269 171 242 327 
Q50%,(ɩɪ) 2171 2155 1457 770 545 256 189 177 276 176 249 336 
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2.1.2 ȼɵɛɨɪ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ (Ɋ = 90%) 
 
 ɉɪɢ ɡɚɞɚɧɧɨɣ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 90% ɧɚ ɤɪɢɜɵɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 
ɩɪɢɫɭɬɫɬɜɭɟɬ ɤɨɧɤɪɟɬɧɵɣ ɝɨɞ. ɇɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɜɵɲɟɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɱɟɬ 
ɞɥɹ 1964-1965 ɝɨɞɚ. Ɉɩɪɟɞɟɥɢɦ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ 
ɩɨɥɨɜɨɞɶɸ: 
 

 1970 71 1975 76

1964 65 1964 65

0,97; 0,88;Ɇ ɉ
Ɇ ɉ

Ɇ ɉ

Q QК К
Q Q

 

 

              

 
Ɋɚɫɱɟɬɧɵɣ ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ ɛɟɡ ɩɪɢɜɟɞɟɧɢɹ ɢ ɫ ɩɪɢɜɟɞɟɧɢɟɦ ɩɨ ɦɟɠɟɧɢ ɢ 

ɩɨɥɨɜɨɞɶɸ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 2.3. 
 
Ɍɚɛɥɢɰɚ 2.3 –  Ɋɚɫɱɟɬɧɵɣ ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ ɛɟɡ ɩɪɢɜɟɞɟɧɢɹ ɢ ɫ ɩɪɢɜɟɞɟɧɢɟɦ ɩɨ 
ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ 
Ɇɟɫɹɰɵ IV V VI  VII VIII IX X XI  XII I II  III  

Q90% 1420 1675 399 141 129 135 199 294 279 233 285 271 
Q90%(ɩɪ) 1252 1477 388 137 126 131 194 286 271 227 277 264 

 
ɋɤɨɪɪɟɤɬɢɪɭɟɦ ɝɢɞɪɨɝɪɚɮ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɜ ɬɟ ɦɟɫɹɰɵ, ɝɞɟ ɪɚɫɯɨɞ 

ɦɟɧɶɲɟ ɩɨ ɜɟɥɢɱɢɧɟ ɪɚɫɯɨɞɚ ɡɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɦɟɫɹɰɵ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 
(ɬɚɛɥ.2.4). 
 
Ɍɚɛɥɢɰɚ 2.4 –  Ɋɚɫɱɟɬɧɵɟ ɝɢɞɪɨɝɪɚɮɵ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɫ ɩɪɢɜɟɞɟɧɢɟɦ ɢ ɫ 
ɤɨɪɪɟɤɬɢɪɨɜɤɨɣ ɩɨ ɦɚɥɨɜɨɞɧɨɦɭ ɝɨɞɭ 

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

Q90% (ɩɪ) 1252 1477 388 137 126 131 194 286 271 227 277 264 

Q50% (ɩɪ) 2171 2155 1457 770 545 256 189 177 276 176 249 336 
Q50%,(ɩɪ, ɤɨɪɪ) 2171 2155 1187 770 545 256 210 300 276 250 300 336 

 
 Ɋɚɫɱɟɬɧɵɟ ɝɢɞɪɨɝɪɚɮɵ ɡɚɞɚɧɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɬɨɤɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ 
ɪɢɫɭɧɤɟ 2.2. 

 
Ɋɢɫɭɧɨɤ  2.2 – Ɋɚɫɱɟɬɧɵɟ ɝɢɞɪɨɝɪɚɮɵ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɢ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 
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2.2 ɉɨɫɬɪɨɟɧɢɟ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
 
 Ⱦɥɹ ɡɚɞɚɧɧɨɝɨ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ ɨɛɴɟɞɢɧɟɧɧɨɣ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɐɟɧɬɪɚ 
ɨɩɪɟɞɟɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɥɨɬɧɨɫɬɢ ɫɭɬɨɱɧɨɝɨ ɥɟɬɧɟɝɨ  ɢ ɡɢɦɧɟɝɨ  

ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ, ɚ ɬɚɤɠɟ ɤɨɷɮɮɢɰɢɟɧɬ ɥɟɬɧɟɝɨ ɫɧɢɠɟɧɢɹ ɧɚɝɪɭɡɤɢ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɡɢɦɧɟɝɨ ɫɬɚɬɢɱɟɫɤɨɝɨ ɦɚɤɫɢɦɭɦɚ: 
 

 
max

0,89ɥ
ɫɭɬ

P

P
   ;

max

0,89ɡ
ɫɭɬ

P

P
   ; max

max

0,71
ɥɟɬ

ɥɟɬ ɡɢɦ

P

P
   . 

 
 ɋɭɬɨɱɧɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ ɫɜɟɞɟɦ ɜ ɬɚɛɥɢɰɭ 2.5.  
 Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɢɧɬɟɝɪɚɥɶɧɨɣ ɤɪɢɜɨɣ ɧɚɝɪɭɡɤɢ ɪɚɧɠɢɪɭɟɦ ɧɚɝɪɭɡɤɭ ɜ 
ɬɟɱɟɧɢɟ ɫɭɬɨɤ ɜ ɭɛɵɜɚɸɳɟɦ ɩɨɪɹɞɤɟ, ɞɟɥɢɦ ɧɚ ɡɨɧɵ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ 
ɩɪɢɪɚɳɟɧɢɹɦ ɧɚɝɪɭɡɤɢ, ɨɩɪɟɞɟɥɹɟɦ ɜɵɪɚɛɨɬɤɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɞɚɧɧɨɣ ɡɨɧɟ. 
Ɋɚɫɱɟɬ ɤɨɨɪɞɢɧɚɬ ɢɧɬɟɝɪɚɥɶɧɨɣ ɤɪɢɜɨɣ ɧɚɝɪɭɡɤɢ ɫɜɟɞɟɦ ɜ ɬɚɛɥɢɰɵ 2.6 ɢ 2.7 ɞɥɹ 
ɥɟɬɧɟɝɨ ɢ ɡɢɦɧɟɝɨ ɩɟɪɢɨɞɨɜ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ.  
 ɋɭɬɨɱɧɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ ɢ ɢɧɬɟɝɪɚɥɶɧɵɟ ɤɪɢɜɵɟ ɧɚɝɪɭɡɤɢ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 2.3 ɢ 2.4. 
 
Ɍɚɛɥɢɰɚ  2.5 – ɋɭɬɨɱɧɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ 

ɑɚɫ 
Ɂɢɦɚ Ʌɟɬɨ 

Pt
ɡ, Ɇȼɬ Pt

ɥ, Ɇȼɬ 
1 28001 20192 
2 27207 19288 
3 26784 18854 
4 26884 18249 
5 27295 18200 
6 28621 19262 
7 31162 21158 
8 33474 23009 
9 35223 25211 
10 36137 26094 
11 36285 26134 
12 35642 25986 
13 35391 25676 
14 35088 26162 
15 35052 26184 
16 35009 25950 
17 35425 25404 
18 36664 25288 
19 36046 24820 
20 35582 24335 
21 34830 24821 
22 33342 25206 
23 31026 23493 
24 29270 21721 

ɥ
ɫɭɬβ ɡ

ɫɭɬβ
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Ɍɚɛɥɢɰɚ  2.6 – Ʉɨɨɪɞɢɧɚɬɵ ɢɧɬɟɝɪɚɥɶɧɨɣ  ɤɪɢɜɨɣ ɧɚɝɪɭɡɤɢ ɡɚɞɚɧɧɨɣ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɞɥɹ ɡɢɦɧɟɝɨ ɩɟɪɢɨɞɚ 

№ ɱɚɫɚ Pt, Ɇȼɬ ΔPt, Ɇȼɬ Δt, ɱ Δɗ, Ɇȼɬ∙ɱ PΣ, Ɇȼɬ ɗΣ, Ɇȼɬ∙ɱ 
1 36664 379 1 379 379 379 
2 36285 148 2 296 527 675 
3 36137 91 3 273 618 948 
4 36046 404 4 1616 1022 2564 
5 35642 60 5 300 1082 2864 
6 35582 157 6 942 1239 3806 
7 35425 34 7 238 1273 4044 
8 35391 168 8 1344 1441 5388 
9 35223 135 9 1215 1576 6603 
10 35088 36 10 360 1612 6963 
11 35052 43 11 473 1655 7436 
12 35009 179 12 2148 1834 9584 
13 34830 1356 13 17628 3190 27212 
14 33474 132 14 1848 3322 29060 
15 33342 2180 15 32700 5502 61760 
16 31162 136 16 2176 5638 63936 
17 31026 1756 17 29852 7394 93788 
18 29270 649 18 11682 8043 105470 
19 28621 620 19 11780 8663 117250 
20 28001 706 20 14120 9369 131370 
21 27295 88 21 1848 9457 133218 
22 27207 323 22 7106 9780 140324 
23 26884 100 23 2300 9880 142624 
24 26784 26784 24 642816 36664 785440 

 
Ɍɚɛɥɢɰɚ  2.7 – Ʉɨɨɪɞɢɧɚɬɵ ɢɧɬɟɝɪɚɥɶɧɨɣ  ɤɪɢɜɨɣ ɧɚɝɪɭɡɤɢ ɡɚɞɚɧɧɨɣ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɞɥɹ ɥɟɬɧɟɝɨ ɩɟɪɢɨɞɚ 

№ ɱɚɫɚ Pt, Ɇȼɬ ΔPt, Ɇȼɬ Δt, ɱ Δɗ, Ɇȼɬ∙ɱ PΣ, Ɇȼɬ ɗΣ, Ɇȼɬ∙ɱ 

1 2 3 4 5 6 7 
1 26184 22 1 22 22 22 
2 26162 28 2 56 50 78 
3 26134 40 3 120 90 198 
4 26094 108 4 432 198 630 
5 25986 36 5 180 234 810 
6 25950 274 6 1644 508 2454 
7 25676 272 7 1904 780 4358 
8 25404 116 8 928 896 5286 
9 25288 77 9 693 973 5979 
10 25211 5 10 50 978 6029 
11 25206 385 11 4235 1363 10264 
12 24821 1 12 12 1364 10276 
13 24820 485 13 6305 1849 16581 
14 24335 842 14 11788 2691 28369 
15 23493 484 15 7260 3175 35629 
16 23009 1288 16 20608 4463 56237 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.7 
1 2 3 4 5 6 7 
17 21721 563 17 9571 5026 65808 
18 21158 966 18 17388 5992 83196 
19 20192 904 19 17176 6896 100372 
20 19288 26 20 520 6922 100892 
21 19262 408 21 8568 7330 109460 
22 18854 605 22 13310 7935 122770 
23 18249 49 23 1127 7984 123897 
24 18200 18200 24 436800 26184 560697 

 

 
Ɋɢɫɭɧɨɤ 2.3 – ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɢ ɂɄɇ ɞɥɹ ɡɢɦɧɟɝɨ ɩɟɪɢɨɞɚ 

 

 
Ɋɢɫɭɧɨɤ  2.4 – ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɢ ɂɄɇ ɞɥɹ ɥɟɬɧɟɝɨ ɩɟɪɢɨɞɚ 
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2.3 ɉɨɫɬɪɨɟɧɢɟ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ 
ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
  
 Ɇɚɤɫɢɦɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɧɨɫɢɬ ɫɢɧɭɫɨɢɞɚɥɶɧɵɣ ɯɚɪɚɤɬɟɪ ɢ 
ɞɥɹ ɪɚɛɨɱɟɝɨ ɞɧɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 
 ,       (2.2) 
 
ɝɞɟ  – ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɦɟɫɹɰɚ ɜ ɝɨɞɭ; 
          , ,  – ɤɨɷɮɮɢɰɢɟɧɬɵ,  ɤɨɬɨɪɵɯ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ [1]: 
 

          
;        (2.3) 

 

          ;                                            (2.4) 

 
 ɋɪɟɞɧɟɦɟɫɹɱɧɵɟ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɪɚɫɫɱɢɬɚɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
 

,        (2.5) 

                                                 
ɝɞɟ    – ɤɨɷɮɮɢɰɢɟɧɬ ɩɥɨɬɧɨɫɬɢ ɫɭɬɨɱɧɨɝɨ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ t–ɝɨ ɦɟɫɹɰɚ; 

 – ɤɨɷɮɮɢɰɢɟɧɬ ɜɧɭɬɪɢɦɟɫɹɱɧɨɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɧɚɝɪɭɡɤɢ,              
= 0,955 [1].  

 ɉɨɫɤɨɥɶɤɭ ɨɞɢɧɚɤɨɜ ɞɥɹ ɢɸɧɹ ɢ ɞɟɤɚɛɪɹ, ɬɨ ɩɪɨɦɟɠɭɬɨɱɧɵɟ ɡɧɚɱɟɧɢɹ 
 ɬɚɤɠɟ ɛɭɞɭɬ ɪɚɜɧɵ 0,89. 

 Ɋɚɫɱɟɬ  ɝɪɚɮɢɤɨɜ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɩɪɢ ɡɚɞɚɧɧɨɦ ɦɚɤɫɢɦɭɦɟ ɧɚɝɪɭɡɤɢ, ɱɢɫɥɟ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɝɨɞɨɜɨɝɨ ɦɚɤɫɢɦɭɦɚ ɧɚɝɪɭɡɤɢ ɢ ɪɚɣɨɧɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɷɧɟɪɝɨɫɢɫɬɟɦɵ «ɐɟɧɬɪ» 
ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 2.8.   
 
Ɍɚɛɥɢɰɚ 2.8 – Ƚɨɞɨɜɨɣ ɝɪɚɮɢɤ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ 

Ɇɟɫɹɰ 
 

Pmax, Ɇȼɬ Pɫɪ, Ɇȼɬ 

1 2 3 4 
I 0,89 36485 31102 
II  0,89 35129 29943 
III  0,89 32780 27939 
IV 0,89 30068 25625 
V 0,89 27719 23621 
VI  0,89 26363 22463 
VII 0,89 26363 22463 
VIII 0,89 27719 23621 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.8 
1 2 3 4 

IX 0,89 30068 25625 
ɏ 0,89 32780 27939 
XI  0,89 35129 29943 
XII 0,89 36485 31102 

 
 Ƚɪɚɮɢɤɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɦɨɳɧɨɫɬɟɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ 
ɪɢɫɭɧɤɚɯ  2.5 ɢ  2.6 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

 
Ɋɢɫɭɧɨɤ 2.5 – Ƚɪɚɮɢɤ ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 

 
Ɋɢɫɭɧɨɤ 2.6 – Ƚɪɚɮɢɤ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
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2.4 ɉɨɤɪɵɬɢɟ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɫɭɳɟɫɬɜɭɸɳɢɦɢ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹɦɢ 
 
 Ɋɚɫɱɟɬɧɵɟ ɫɭɬɨɱɧɵɟ ɢ ɝɨɞɨɜɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɞɨɥɠɧɵ ɜ 
ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɩɨɤɪɵɜɚɬɶɫɹ ɫɭɳɟɫɬɜɭɸɳɢɦɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹɦɢ, ɞɥɹ ɱɟɝɨ 
ɧɟɨɛɯɨɞɢɦɨ ɜɩɢɫɚɬɶ ɷɬɢ ɫɬɚɧɰɢɢ ɜ ɝɪɚɮɢɤɢ, ɢɫɩɨɥɶɡɭɹ ɡɚɞɚɧɧɭɸ ɩɨ ɧɢɦ 
ɢɫɯɨɞɧɭɸ ɢɧɮɨɪɦɚɰɢɸ. ɍɱɚɫɬɢɟ ɜ ɩɨɤɪɵɬɢɢ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ 
ɡɚɞɚɟɬɫɹ ɩɨ ɫɭɳɟɫɬɜɭɸɳɢɦ Ƚɗɋ ɜ ɜɢɞɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɢ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ 
ɦɨɳɧɨɫɬɟɣ:  
 
 .

. 1852ɫɭщ ȽЭɋ
ɭɫɬN Ɇȼɬ ; 

 
 .

. 1100 .ɫɭщ ȽЭɋ
ɝɚɪN Ɇȼɬ  

 
 ɇɚɣɞɟɦ ɪɚɛɨɱɭɸ ɦɨɳɧɨɫɬɶ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ. ɉɪɢɧɢɦɚɟɦ, ɱɬɨ 
ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɷɧɟɪɝɨɫɢɫɬɟɦɵ, ɪɚɜɧɵɣ 1,5 % ɨɬ ɝɨɞɨɜɨɝɨ ɦɚɤɫɢɦɭɦɚ 
ɧɚɝɪɭɡɤɢ ɩɨɥɧɨɫɬɶɸ ɪɚɫɩɨɥɨɠɟɧ ɧɚ  ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ ɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ.
  ɇɚ ɞɨɥɸ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ ɩɪɢɯɨɞɢɬɫɹ 1,4% ɨɬ Pmax, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɧɚ 
ɞɨɥɸ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɩɪɢɦɟɦ 0,1% ɨɬ Pmax. Ɋɚɫɱɟɬ  ɪɚɛɨɱɟɣ ɦɨɳɧɨɫɬɢ 
ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ ɫɜɟɞɟɦ ɜ ɬɚɛɥɢɰɭ 2.9. ȼ ɷɬɨɣ ɠɟ ɬɚɛɥɢɰɟ ɩɪɢɜɟɞɟɦ ɡɧɚɱɟɧɢɹ 
ɫɢɫɬɟɦɧɨɝɨ ɪɟɡɟɪɜɚ, ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɧɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ. 
 
Ɍɚɛɥɢɰɚ 2.9 – Ɋɚɛɨɱɢɟ ɦɨɳɧɨɫɬɢ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ 

Ɇɟɫɹɰ 
Ɂɢɦɚ Ʌɟɬɨ 

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

Pmax, Ɇȼɬ 36485 35129 32780 30068 35129 36485 27719 26363 26363 27719 30068 32780 

ɇɚɝɪ.ɪɟɡɟɪɜ 1,5% 547 527 492 451 527 547 416 395 395 416 451 492 
ɇɚɝɪ. ɪɟɡ.ɫɭɳ.Ƚɗɋ 
1,4% 511 492 459 421 492 511 388 369 369 388 421 459 
Nɭɫɬ.ɫɭɳ, Ɇȼɬ 1852 

Nɪɚɛ.ɫɭɳ., Ɇȼɬ 1341 1360 1393 1431 1360 1341 1464 1483 1483 1464 1431 1393 

Nɪɟɡ.ɩɪ.Ƚɗɋ, ɆȼɌ 36 35 33 30 35 36 28 26 26 28 30 33 
 

 ɋɭɬɨɱɧɚɹ  ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɜɵɪɚɛɨɬɤɚ ɷɧɟɪɝɢɢ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ: 
 
 ɫɭɳ.ȽɗɋɁɂɆ

ɫɪ.ɫɭɬ.ɗ 1100 24 26400 ɆȼɬɝɚɪN t ч      ;                                                      (2.6) 

 

 ɫɭɳ.ɝɷɫ ɥɟɬɗ
ɫɪ.ɫɭɬ.

1100 24 0,71 18744Ɇȼɬ ɱɝɚɪ ɥɟɬN t        .                                      (2.7) 

 
 Ɂɚɬɟɦ, ɢɫɩɨɥɶɡɭɹ ɂɄɇ ɩɨ ɫɪɟɞɧɟɫɭɬɨɱɧɨɣ ɜɵɪɚɛɨɬɤɟ ɢ ɪɚɫɱɟɬɧɨɣ ɪɚɛɨɱɟɣ 
ɦɨɳɧɨɫɬɢ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ, ɨɩɪɟɞɟɥɹɟɦ ɡɨɧɭ ɢɯ ɪɚɛɨɬɵ ɜ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɚɯ 
ɧɚɝɪɭɡɤɢ ɞɥɹ ɡɢɦɵ ɢ ɥɟɬɚ (ɪɢɫ. 2.3, 2.4). 
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2.5 Ɋɚɫɱɟɬ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ Ƚɗɋ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫ ɭɱɟɬɨɦ 
ɬɪɟɛɨɜɚɧɢɣ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɫɢɫɬɟɦɵ 
 
 Ƚɥɚɜɧɵɦ ɤɪɢɬɟɪɢɟɦ ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ 
ɪɚɦɤɚɯ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɦɚɤɫɢɦɭɦ ɜɵɬɟɫɧɟɧɢɹ ɬɟɩɥɨɜɵɯ 
ɦɨɳɧɨɫɬɟɣ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ. 
 Ⱦɥɹ ɜɵɛɪɚɧɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ, ɪɚɫɯɨɞɵ ɤɨɬɨɪɨɝɨ 
ɫɨɨɬɜɟɬɫɬɜɭɸɬ 90% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ, ɜɵɱɢɫɥɹɟɦ ɡɧɚɱɟɧɢɟ ɦɨɳɧɨɫɬɢ ɧɚ ɩɨɥɟɡɧɨɦ 
ɛɵɬɨɜɨɦ ɫɬɨɤɟ ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ ɝɨɞɚ ɩɨ ɮɨɪɦɭɥɟ [1]: 
 
 

i

90%ɩɨɥɟɡ ɩɨɞɜ
Ƚɗɋ N ȽɗɋN =k Q ɇ  ,                          (2.8) 

 
ɝɞɟ  kN  – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ; 
  

i

90%ɩɨɥɟɡQ  - ɩɨɥɟɡɧɵɣ ɛɵɬɨɜɨɣ ɪɚɫɯɨɞ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ; 

 ɩɨɞɜ
Ƚɗɋɇ  - ɩɨɞɜɟɞɟɧɧɵɣ ɧɚɩɨɪ Ƚɗɋ. 

 
 ɩɨɞɜ

Ƚɗɋ ȼȻ ɇȻ ɇȻɇ =z -z (Q )-Δh ,                                   (2.9) 
 
ɝɞɟ  ȼȻz  - ɨɬɦɟɬɤɚ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɨɬɦɟɬɤɟ ɇɉɍ; 
          Δh  - ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ (Δh=0,45ɦ); 

 ɇȻ ɇȻz (Q ) - ɭɪɨɜɟɧɶ ɧɢɠɧɟɝɨ ɛɶɟɮɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɫɪɟɞɧɟɦɟɫɹɱɧɵɦ 
ɛɵɬɨɜɵɦ ɪɚɫɯɨɞɚɦ ɜɨɞɵ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɤɪɢɜɨɣ  ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɜ 
ɇȻ (ɪɢɫ. 2.7). 
 

 
Ɋɢɫɭɧɨɤ 2.7 – ɤɪɢɜɵɟ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɨɬɦɟɬɨɤ ɜ ɇȻ 

 
 Ɂɚɬɟɦ ɪɚɫɫɱɢɬɵɜɚɟɦ ɦɨɳɧɨɫɬɶ Ƚɗɋ ɜ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ȼɏɄ 
ɩɨ ɮɨɪɦɭɥɟ:  
 

 
ɩɨɞɜ

ȼɏɄ N ȼɏɄ ȽɗɋN =k Q ɇ  ,                                        (2.10) 
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ɝɞɟ  ȼɏɄQ  ɪɚɫɯɨɞ ɜɨɞɵ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ɭɱɚɫɬɧɢɤɨɜ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ 
ɤɨɦɩɥɟɤɫɚ (ɦɢɧɢɦɚɥɶɧɵɣ ɫɚɧɢɬɚɪɧɵɣ ɩɨɩɭɫɤ ɜ ɧɢɠɧɢɣ ɛɶɟɮ). 
 Ɋɚɫɱɟɬ ɫɜɟɞɟɦ ɜ ɬɚɛɥɢɰɭ 2.10. 
 
Ɍɚɛɥɢɰɚ 2.10 – Ɋɚɫɱɟɬ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ Ƚɗɋ ɫ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ȼɏɄ 

ɉɨɤɚɡɚɬɟɥɶ 
ȿɞɢɧɢɰɵ 

ɢɡɦɟɪɟɧɢɹ I II  III  IV  V VI VII VIII IX  ɏ XI XII 

Qɛɵɬ 90% ɦ³/ɫ 227 277 264 1252 1477 388 137 126 131 194 286 271 

Ɏɢɥɶɬɪɚɰɢɹ Qɮ ɦ³/ɫ 7 7 7 7 7 7 7 7 7 7 7 7 

ɂɫɩɚɪɟɧɢɟ Qɢ ɦ³/ɫ 0 0 0 0 74 143 112 74 0 0 0 0 

Ʌɶɞɨɨɛɪɚɡɨɜɚɧɢɟ Qɥ ɦ³/ɫ 14 12 9 10 -61 0 0 0 0 0 0 19 

ɉɨɬɪɟɛɥɟɧɢɟ ɦ³/ɫ 0 0 0 0 0 0 0 0 0 0 0 0 

Qɝɷɫ.ɩɨɥ ɦ³/ɫ 234 282 266 1255 1335 238 18 45 124 187 279 283 

Zɜɛ ɦ 29,0 29,0 29,0 29,0 29,0 29,0 29,0 29,0 29,0 29,0 29,0 29,0 

Zɧɛ(Qɧɛ) ɦ 8,29 8,29 8,29 8,29 9,13 8,89 8,89 8,89 8,89 8,89 7,81 7,81 

Hɝɷɫ,ɛɵɬ ɦ 20 20 20 20 19 20 20 20 20 20 21 21 

Nɝɷɫ (ɛɵɬ) Ɇȼɬ 40 48 45 214 218 39 3 7 21 31 49 49 

Qɜɯɤ ɦ³/ɫ 150 150 150 150 350 350 350 350 350 350 150 150 

Zɧɛ (Qɜɯɤ) ɦ 8 8 8 8 10 9 9 9 9 9 8 8 

H (ȼɏɄ) ɦ 21 20 20 20 19 19 19 19 19 19 21 21 

N (ȼɏɄ) Ɇȼɬ 26 26 26 26 56 57 57 57 57 57 26 26 

 
 Ⱦɥɹ ɜɵɬɟɫɧɟɧɢɹ ɬɟɩɥɨɜɵɯ ɦɨɳɧɨɫɬɟɣ ɧɟɨɛɯɨɞɢɦɨ ɭɜɟɥɢɱɢɬɶ ɡɢɦɧɸɸ 
ɜɵɪɚɛɨɬɤɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ Ƚɗɋ ɫɜɟɪɯɛɵɬɨɜɨɣ, ɱɬɨ ɦɨɠɟɬ ɛɵɬɶ ɞɨɫɬɢɝɧɭɬɨ ɡɚ 
ɫɱɟɬ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. ɉɨɷɬɨɦɭ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɜ ɥɟɬɧɢɟ ɦɟɫɹɰɵ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɪɚɛɨɬɚɬɶ ɫ ɦɨɳɧɨɫɬɹɦɢ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɬɪɟɛɨɜɚɧɢɹɦ 
ȼɏɄ, ɩɪɢ ɷɬɨɦ ɢɡɛɵɬɤɢ ɛɵɬɨɜɨɝɨ ɩɪɢɬɨɤɚ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ 
ɚɤɤɭɦɭɥɢɪɨɜɚɬɶ ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɡɢɦɧɢɣ ɧɚɩɪɹɠɟɧɧɵɣ ɞɥɹ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɩɟɪɢɨɞ. ɇɚ ɪɢɫɭɧɨɤ 2.8 ɢɡɨɛɪɚɠɟɧ ɪɟɠɢɦ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 
Ƚɗɋ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ  ɫ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ȼɏɄ ɜ ɝɪɚɮɢɤɟ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ 
ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ. ɇɚ ɪɢɫɭɧɨɤ 2.9 ɢɡɨɛɪɚɠɟɧ ɪɟɠɢɦ ɪɚɛɨɬɵ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɩɪɢ ɤɨɬɨɪɨɦ  ɜ ɤɚɠɞɵɣ ɦɟɫɹɰ ɝɨɞɚ ɜɵɩɨɥɧɹɸɬɫɹ ɬɪɟɛɨɜɚɧɢɹ 
ȼɏɄ ɢ ɢɡɛɵɬɤɢ ɥɟɬɧɟɣ ɦɨɳɧɨɫɬɢ ɜɵɬɟɫɧɹɸɬ ɦɨɳɧɨɫɬɢ Ɍɗɋ ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ, ɜ 
ɩɟɪɢɨɞ ɩɪɨɯɨɠɞɟɧɢɹ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɨɣ ɦɚɤɫɢɦɭɦɚ ɧɚɝɪɭɡɤɢ. 
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Ɋɢɫɭɧɨɤ 2.8 - Ɋɟɠɢɦ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ  ɫ ɭɱɟɬɨɦ 

ɬɪɟɛɨɜɚɧɢɣ ȼɏɄ 

 
Ɋɢɫɭɧɨɤ 2.9 - Ɋɟɠɢɦ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɫ ɪɟɝɭɥɢɪɨɜɚɧɢɟɦ   
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2.6 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ 
ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 
 
 Ɋɚɫɱɟɬ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɬɨɤɚ ɩɪɨɜɨɞɢɦ ɢɫɯɨɞɹ ɢɡ ɫɥɟɞɭɸɳɢɯ ɬɪɟɛɨɜɚɧɢɣ: 
 – ɪɚɜɟɧɫɬɜɨ ɭɪɨɜɧɟɣ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɜ ɧɚɱɚɥɟ ɢ ɜ ɤɨɧɰɟ ɪɚɫɱɟɬɧɨɝɨ 
ɩɟɪɢɨɞɚ (ɇɉɍ); 
 – ɞɢɚɩɚɡɨɧ ɤɨɥɟɛɚɧɢɣ ɧɚɩɨɪɨɜ Ƚɗɋ ɧɟ ɞɨɥɠɟɧ ɩɪɟɜɵɲɚɬɶ 30-40%  (ɩɨ 
ɬɪɟɛɨɜɚɧɢɹɦ ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɵ ɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ), ɬɚɤ 
ɨɩɪɟɞɟɥɹɟɦ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɨɬɦɟɬɤɭ ɍɆɈ; 
 – ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ ɩɪɢ ɪɚɫɱɟɬɟ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ ɨɬɫɭɬɫɬɜɭɸɬ 
ɯɨɥɨɫɬɵɟ ɫɛɪɨɫɵ ɜɨɞɵ;  
 – ɜɨ ɜɫɟ ɦɟɫɹɰɵ ɝɨɞɚ ɪɚɛɨɬɚ  ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ 
ɪɚɫɯɨɞ ɜ ɇȻ ɧɟ ɦɟɧɶɲɟ ɬɪɟɛɭɟɦɨɝɨ ȼɏɄ; 
 – ɢɡɛɵɬɨɤ ɜɨɞɵ ɜ ɩɨɥɨɜɨɞɧɵɣ ɩɟɪɢɨɞ ɩɟɪɟɪɚɫɩɪɟɞɟɥɹɟɦ ɜ ɡɢɦɧɢɟ ɦɟɫɹɰɵ ɫ 
ɰɟɥɶɸ ɜɵɬɟɫɧɟɧɢɹ ɬɟɩɥɨɜɵɯ ɦɨɳɧɨɫɬɟɣ ɜ ɩɟɪɢɨɞ ɩɪɨɯɨɠɞɟɧɢɹ ɦɚɤɫɢɦɭɦɚ 
ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɨɣ; 
 – ɨɤɨɧɱɚɬɟɥɶɧɨ ɨɬɦɟɬɤɭ ɍɆɈ ɨɩɪɟɞɟɥɹɟɦ ɤɚɤ ZȼȻ.min, ɢɫɯɨɞɹ ɢɡ 
ɫɨɨɬɧɨɲɟɧɢɹ ɇmin/ɇmax, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɧɚɦɟɬɢɜ ɩɨ ɡɧɚɱɟɧɢɸ  ɇmax ɬɢɩ 
ɭɫɬɚɧɚɜɥɢɜɚɟɦɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ. 
 ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɚɫɱɟɬɨɜ ɫɬɪɨɢɦ ɩɨ ɬɚɛɥɢɰɟ 1.4 ɝɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ 
ɨɬɦɟɬɤɢ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɨɬ ɨɛɴɟɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ (ɪɢɫ.2.10).  

Ɋɢɫɭɧɨɤ 2.10 – Ʉɪɢɜɚɹ ɫɜɹɡɢ ɨɛɴɟɦɨɜ ɢ ɭɪɨɜɧɟɣ ɜ ȼȻ 

 ɂɫɯɨɞɹ ɢɡ ɞɚɧɧɵɯ ɪɚɫɱɟɬɚ ɬɚɛɥɢɰɵ Ⱥ.1 ɉɪɢɥɨɠɟɧɢɹ 1 ɫɬɪɨɢɦ ɝɪɚɮɢɤ 
ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ (ɪɢɫ. 2.11). 
 Ɇɚɤɫɢɦɚɥɶɧɚɹ ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɦɨɳɧɨɫɬɶ ɩɪɢɯɨɞɢɬɫɹ ɧɚ ɡɢɦɧɢɟ ɦɟɫɹɰɵ, 
ɩɪɢɧɢɦɚɟɦ ɜ ɤɚɱɟɫɬɜɟ ɪɚɫɱɟɬɧɨɣ ɦɚɤɫɢɦɚɥɶɧɭɸ ɝɚɪɚɧɬɢɪɨɜɚɧɧɭɸ ɦɨɳɧɨɫɬɶ ɞɥɹ 
ɞɟɤɚɛɪɹ NɝɚɪXII =126 Ɇȼɬ.  
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Ɋɢɫɭɧɨɤ 2.11 – Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 
 
 Ɉɩɪɟɞɟɥɢɦ ɪɟɠɢɦ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ ɫɭɬɨɱɧɵɯ (ɡɢɦɧɟɦ ɢ 
ɥɟɬɧɟɦ) ɝɪɚɮɢɤɚɯ ɦɚɤɫɢɦɚɥɶɧɨɣ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ, ɬ.ɟ. ɨɩɪɟɞɟɥɢɦ  ɡɨɧɭ 
ɪɚɛɨɬɵ Ƚɗɋ ɜ ɫɭɬɨɱɧɨɦ ɝɪɚɮɢɤɟ ɧɚɝɪɭɡɤɢ.  
 
                                           
 
 ɑɚɫɬɶ ɪɚɛɨɱɟɣ ɦɨɳɧɨɫɬɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɪɚɫɩɨɥɚɝɚɟɦ ɜ ɛɚɡɨɜɨɣ ɱɚɫɬɢ 
ɫɭɬɨɱɧɨɝɨ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɪɚɫɯɨɞɭ ȼɏɄ:  
                                              

 
 Ɉɫɬɚɜɲɭɸɫɹ ɱɚɫɬɶ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɜɵɪɚɛɨɬɤɢ ɪɚɡɦɟɳɚɟɦ ɜ ɩɨɥɭɩɢɤɨɜɨɣ 
ɱɚɫɬɢ ɫɭɬɨɱɧɨɝɨ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ. 
 Ⱥɧɚɥɨɝɢɱɧɵɟ ɪɚɫɱɟɬɵ ɨɫɭɳɟɫɬɜɥɹɟɦ ɞɥɹ ɥɟɬɧɢɯ ɫɭɬɨɤ (ɢɸɧɹ). Ɍɚɤ ɤɚɤ ɜ 
ɢɸɧɟ ɩɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ ɪɚɛɨɬɚɟɬ ɫ ɦɢɧɢɦɚɥɶɧɵɦ ɪɚɫɯɨɞɨɦ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɪɚɫɯɨɞɭ ȼɏɄ, ɪɚɜɧɵɦ 350 ɦ3/ɫ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜ ɫɭɬɨɱɧɨɦ 
ɝɪɚɮɢɤɟ ɧɚɝɪɭɡɤɟ ɡɨɧɚ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɛɭɞɟɬ ɩɪɢɯɨɞɢɬɶɫɹ 
ɢɫɤɥɸɱɢɬɟɥɶɧɨ ɧɚ ɛɚɡɨɜɭɸ ɡɨɧɭ. 
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ȼɩɢɫɵɜɚɟɦ ɬɪɟɭɝɨɥɶɧɢɤ ɦɨɳɧɨɫɬɟɣ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ ɢɧɬɟɝɪɚɥɶɧɭɸ 
ɤɪɢɜɭɸ ɧɚɝɪɭɡɤɢ ɞɥɹ ɡɢɦɧɟɝɨ ɢ ɥɟɬɧɟɝɨ ɩɟɪɢɨɞɨɜ. Ɉɩɪɟɞɟɥɹɟɦ ɜɵɬɟɫɧɹɸɳɭɸ 
ɪɚɛɨɱɭɸ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ  Ƚɗɋ ɞɥɹ ɡɢɦɧɢɯ ɫɭɬɨɤ:  
                                                           
 

2.7 Ɉɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ. 
Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɢ ɷɧɟɪɝɢɢ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ 
 

ɉɪɢ ɫɨɫɬɚɜɥɟɧɢɢ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɭɱɢɬɵɜɚɟɦ, ɱɬɨ 
ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɫɢɫɬɟɦɵ ɪɚɜɟɧ 1,5 % ɫɢɫ.

ɦɚɤɫ.Ɋ , ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ ɫɨɫɬɚɜɥɹɟɬ 8% 
ɨɬ ɫɢɫ.

ɦɚɤɫ.Ɋ . ɇɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɪɚɫɩɨɥɨɠɟɧ ɧɚ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ ɜ ɪɚɡɦɟɪɟ 1,4%, 
ɚ 0,1% ɫɢɫ.

ɦɚɤɫ.Ɋ  ɪɚɫɩɨɥɨɠɟɧ ɧɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ 
ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɪɚɡɦɟɳɚɬɶ ɧɚ Ɍɗɋ.  

ɍɫɬɚɧɨɜɥɟɧɧɭɸ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ  Ƚɗɋ ɩɪɟɞɫɬɚɜɢɦ ɜ ɜɢɞɟ ɫɭɦɦɵ: 
                                                                                         (2.17) 

 
 ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ: 
                     Ɇȼɬ. 
 
 ɍɫɬɚɧɨɜɥɟɧɧɭɸ ɦɨɳɧɨɫɬɶ Ɍɗɋ ɩɪɟɞɫɬɚɜɢɦ ɜ ɜɢɞɟ ɫɭɦɦɵ: 
                                                                                                               (2.18) 
 
 ɉɥɚɧɢɪɨɜɚɧɢɟ ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɭɱɟɬɨɦ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɨɫɨɛɟɧɧɨɫɬɟɣ. Ɋɟɦɨɧɬ 
ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɬɟ ɦɟɫɹɰɵ, ɤɨɝɞɚ ɨɧɨ ɧɟ ɩɨɥɧɨɫɬɶɸ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ, ɬ.ɟ. ɧɚ Ƚɗɋ ɢɦɟɟɬɫɹ ɫɜɨɛɨɞɧɚɹ ɦɨɳɧɨɫɬɶ. ɉɪɢ 
ɷɬɨɦ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɟɦɨɧɬɚ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ Ƚɗɋ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 30 
ɞɧɟɣ, ɚ ɱɚɫɬɨɬɚ ɢɯ ɩɪɨɜɟɞɟɧɢɹ – 1 ɪɚɡ ɜ 6 ɥɟɬ. 
 Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ: 
  ɪɟɦ

ɫɭɳ Ƚɗɋ     ɭɫɬ
ɫɭɳ Ƚɗɋ    ɦɟɫ        Ɇȼɬ  ɦɟɫ

ɝɨɞ
  

 
 Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ: 
  ɪɟɦ

ɩɪ Ƚɗɋ     ɭɫɬ
ɩɪ Ƚɗɋ   ɦɟɫ     Ɇȼɬ  ɦɟɫ

ɝɨɞ
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 Ʉɚɩɢɬɚɥɶɧɵɣ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ Ɍɗɋ ɦɨɠɧɨ ɩɥɚɧɢɪɨɜɚɬɶ, ɢɫɯɨɞɹ ɢɡ 
ɪɚɫɱɟɬɚ ɨɫɬɚɧɨɜɚ ɤɚɠɞɨɝɨ ɚɝɪɟɝɚɬɚ ɧɚ ɩɟɪɢɨɞ ɪɟɦɨɧɬɚ ɜ ɫɪɟɞɧɟɦ 1 ɪɚɡ ɜ 2 ɝɨɞɚ. 
 ɉɪɟɞɭɫɦɨɬɪɟɧɵ ɫɥɟɞɭɸɳɢɟ ɧɨɪɦɵ ɩɪɨɫɬɨɹ ɨɛɨɪɭɞɨɜɚɧɢɹ: Ɍɗɋ ɫ 
ɩɨɩɟɪɟɱɧɵɦɢ ɫɜɹɡɹɦɢ – 15 ɞɧɟɣ; ɛɥɨɱɧɵɟ Ɍɗɋ – 30 ɞɧɟɣ. 
  ɪɟɦ

Ɍɗɋ    ɭɫɬ
Ɍɗɋ    ɦɟɫ   ɭɫɬ

Ɍɗɋ   ɦɟɫ     

  ɪɟɦ
Ɍɗɋ                        Ɇȼɬ  ɦɟɫ ɝɨɞ 

 
 Ɋɚɫɱɟɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.11 ɢ ɛɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.12.  
 
Ɍɚɛɥɢɰɚ 2.11 – Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 

Ɇɟɫɹɰ 
ɋɢɫɬɟɦɚ ɋɭɳ. Ƚɗɋ ɉɪɨɟɤɬ. Ƚɗɋ Ɍɗɋ 

Pɫ max N ɧ.ɪ. N ɚ.ɪ. Nɪɚɛ N ɧ.ɪ. N ɪɟɦ. Nɪɚɛ N ɧ.ɪ. N ɪɟɦ. Nɪɚɛ N ɚ.ɪ N ɪɟɦ. 
I 36485 547 2919 1341 511 - 216 36 - 34928 2919   
II  35129 527 2810 1360 492 - 23 35 - 33553 2810   
III  32780 492 2622 1393 459 - 23 33 21 31171 2622   
IV 30068 451 2405 1431 421 - 23 30 21 28421 2405   
V 27719 416 2218 1464 388 - 55 28 - 26039 2218 7096 
VI  26363 395 2109 1483 369 - 56 26 - 24664 2109 7096 
VII 26363 395 2109 1483 369 - 55 26 - 24664 2109 7096 
VIII 27719 416 2218 1464 388 - 55 28 - 26039 2218 7096 
IX 30068 451 2405 1431 421 154 54 30 - 28421 2405   
ɏ 32780 492 2622 1393 459 154 54 33 - 31171 2622   
XI  35129 527 2810 1360 492 - 45 35 - 33553 2810   
XII 36485 547 2919 1341 511 - 216 36 - 34928 2919   

 
N ɭɫɬ., Ɇȼɬ 1852 252 37847 

 
 Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 2.12 ɢ ɧɚ ɪɢɫɭɧɤɟ 
2.13. 
 
Ɍɚɛɥɢɰɚ 2.12 – Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ  

Ɇɟɫɹɰ I II  III  IV V VI  VII VIII IX ɏ XI  XII 
Pɫɪ, Ɇȼɬ 31102 29943 27939 25625 23621 22463 22463 23621 25625 27939 29943 31102 

NȽɗɋ ɝɚɪ.cɭɳ, Ɇȼɬ 1100 1100 1100 1100 1100 1100 1100 1100 1100 1100 1100 1100 
NȽɗɋ ɝɚɪ.ɩɪɨɟɤɬ, Ɇȼɬ 126 23 23 22 56 56 55 55 54 54 45 126 

NɌɗɋ, Ɇȼɬ 29876 28820 26816 24502 22465 21307 21308 22466 24470 26785 28798 29875 

 
 Ɋɚɫɱɟɬ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɫ ɪɚɫɯɨɞɚɦɢ 50% 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɚɧɚɥɨɝɢɱɧɨ ɪɚɫɱɟɬɭ ɩɪɢ ɜɵɛɨɪɟ 
ɝɚɪɚɧɬɢɪɨɜɚɧɧɵɯ ɦɨɳɧɨɫɬɟɣ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ ɢ ɰɟɥɶɸ ɞɚɧɧɨɝɨ ɪɚɫɱɟɬɚ 
ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ ɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ.  

Ɋɚɫɱɟɬ ɫɜɟɞɟɦ ɜ ɬɚɛɥɢɰɭ Ȼ.1 (ɉɪɢɥɨɠɟɧɢɟ Ȼ). Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ Ɋɨɫɬɨɜɫɤɨɣ Ƚɗɋ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 
2.11.ɋɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɪɚɜɧɚ 827 ɦɥɧ.ɤȼɬ·ɱ. 
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Ɋɢɫɭɧɨɤ 2.12 – Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
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Ɋɢɫɭɧɨɤ 2.13 – Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
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3 ȼɵɛɨɪ ɨɫɧɨɜɧɨɝɨ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
Ɂɚɞɚɱɚ ɜɵɛɨɪɚ ɨɫɧɨɜɧɨɝɨ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɫɨɫɬɨɢɬ ɜ 

ɨɩɪɟɞɟɥɟɧɢɢ ɟɝɨ ɬɢɩɨɜ ɢ ɩɚɪɚɦɟɬɪɨɜ, ɤɨɬɨɪɵɟ ɩɪɢ ɡɚɞɚɧɧɨɣ ɢɫɯɨɞɧɨɣ 
ɢɧɮɨɪɦɚɰɢɢ, ɜɵɩɨɥɧɟɧɢɢ ɜɫɟɯ ɬɪɟɛɭɟɦɵɯ ɨɝɪɚɧɢɱɟɧɢɣ, ɨɛɟɫɩɟɱɢɜɚɥɢ ɛɵ 
ɪɚɡɜɢɬɢɟ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɡɚ ɫɱёɬ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɫ ɦɢɧɢɦɚɥɶɧɵɦɢ ɡɚɬɪɚɬɚɦɢ 
ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɢ ɦɚɤɫɢɦɚɥɶɧɨɣ ɩɪɢɛɵɥɶɸ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

 
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 [1].  

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: 

                            (3.1) 
 
ɝɞɟ      – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ;           – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɇȻ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɯɨɞɚ ɜ ɇȻ;     – ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɭɫɬɪɨɣɫɬɜɚɯ. 

Ɉɝɪɚɧɢɱɟɧɢɟ ɫɥɟɜɚ, ɧɚ ɪɟɠɢɦɧɨɦ ɩɨɥɟ ɹɜɥɹɟɬɫɹ ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ 
ɜɨɞɵ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɡɚɞɚɧɧɵɦ ɨɝɪɚɧɢɱɟɧɢɟɦ ɩɨ ɭɫɥɨɜɢɹɦ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ 
ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ, ɤɨɬɨɪɵɣ ɫɨɫɬɚɜɥɹɟɬ Qmin = 300 ɦ3/ɫ . 

Ɉɝɪɚɧɢɱɟɧɢɟ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɨɩɪɟɞɟɥɹɟɦ ɩɨ  
ɭɪɚɜɧɟɧɢɸ: 

 

  ȽɗɋȽɗɋNɭɫɬ.ɪɚɫɱ QɇkN  ,                                                                          (3.2) 

 
ɝɞɟ  kN - ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ (kN = 8,4); 

Ɉɝɪɚɧɢɱɟɧɢɟ ɩɨ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ, ɤɨɬɨɪɭɸ ɞɨ ɜɵɛɨɪɚ 
ɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɬɪɨɢɦ ɩɨ ɡɚɜɢɫɢɦɨɫɬɢ: 

                   (3.3) 

 
ɝɞɟ         – ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ Ƚɗɋ;      – ɧɚɩɨɪ ɧɚ Ƚɗɋ (ɜɵɛɢɪɚɟɬɫɹ ɩɪɨɢɡɜɨɥɶɧɨ);    – ɪɚɫɱёɬɧɵɣ ɧɚɩɨɪ.  

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.1.  
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Ɍɚɛɥɢɰɚ 3.1 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 

Ʉɪɢɜɵɟ ɫɜɹɡɢ ɇȻ  ɇɚɩɨɪɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
 ɉɨ ɪɚɫɱɟɬɧɨɣ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ 

ɦɨɳɧɨɫɬɢ 
ɉɨ ɩɪɨɩɭɫɤɧɨɣ 

ɫɩɨɫɨɛɧɨɫɬɢ 

Q, ɦ3/ɫ Zɧɛ, ɦ ɇɧɩɭ, ɦ ɇɭɦɨ, ɦ ɇɪ, ɦ ɇ, ɦ Q, ɦ3/ɫ ɇ, ɦ Q, ɦ3/ɫ 

0 7 21,55 19,75 20,75 17,6 1700 15,3 1740 
370 9,08 19,47 17,67 18,67 17,4 1720 15,4 1750 
650 9,99 18,56 16,76 17,76 17,2 1740 15,6 1760 
1000 10,62 17,93 16,13 17,13 17,0 1760 15,8 1770 
1530 11,05 17,50 15,70 16,70 16,9 1780 16,0 1780 
2000 11,26 17,29 15,49 16,49 16,7 1800 16,2 1790 
2500 11,48 17,07 15,27 16,27 16,5 1820 16,3 1800 
2950 11,69 16,86 15,06 16,06 16,3 1840 16,5 1810 
3300 11,82 16,73 14,93 15,93 16,1 1860 16,7 1820 
4100 12,00 16,55 14,75 15,75 16,0 1880 16,9 1830 

 
ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɡɧɚɱɟɧɢɹɦ ɫɬɪɨɢɦ ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɫ ɭɱɟɬɨɦ ɨɝɪɚɧɢɱɟɧɢɣ 

ɩɨ ɦɨɳɧɨɫɬɢ ɢ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ (ɪɢɫ. 3.1). 
  

 
Ɋɢɫɭɧɨɤ 3.1 - Ɋɟɠɢɦɧɨɟ ɩɨɥɟ Ɋɨɫɬɨɜɫɤɨɣ Ƚɗɋ ɩɨ ɧɚɩɨɪɭ ɢ ɪɚɫɯɨɞɭ 

 
ɉɨ ɪɟɠɢɦɧɨɦɭ ɩɨɥɸ ɨɩɪɟɞɟɥɹɟɦ ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ: 

 – ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ           ;  
 – ɦɢɧɢɦɚɥɶɧɵɣ ɧɚɩɨɪ           ɦ; 
 – ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ            ɦ. 
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Ƚɢɞɪɨɬɭɪɛɢɧɭ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɜɵɛɢɪɚɬɶ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɦɚɤɫɢɦɚɥɶɧɨɝɨ 
ɧɚɩɨɪɚ ɫ ɭɱɟɬɨɦ ɡɚɞɚɧɧɵɯ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɢ ɞɢɚɩɚɡɨɧɚ ɢɡɦɟɧɟɧɢɹ ɧɚɩɨɪɚ [1]. 

Ⱦɥɹ ɩɨɥɭɱɟɧɧɨɝɨ ɞɢɚɩɚɡɨɧɚ ɢɡɦɟɧɟɧɢɹ ɧɚɩɨɪɚ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɦɚɬɟɪɢɚɥɚɦ 
[1] ɩɨɞɛɢɪɚɟɦ ɜɫɟ ɜɨɡɦɨɠɧɵɟ ɬɢɩɵ ɝɢɞɪɨɬɭɪɛɢɧ, ɢɫɯɨɞɹ ɢɡ ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɣ: 

1) ɡɧɚɱɟɧɢɟ ɩɪɟɞɟɥɶɧɨɝɨ ɧɚɩɨɪɚ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɦɟɧɶɲɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ 
ɪɚɫɱɟɬɧɨɝɨ           ; 

2) ɨɬɧɨɲɟɧɢɟ           ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɶɲɟ ɫɩɪɚɜɨɱɧɵɯ ɞɚɧɧɵɯ; 
3) ɦɚɤɫɢɦɚɥɶɧɵɣ ɞɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧ ɞɨɥɠɟɧ 

ɜɵɛɢɪɚɬɶɫɹ ɫ ɭɱɟɬɨɦ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɤ ɦɟɫɬɭ ɦɨɧɬɚɠɚ. 
 

3.2 ȼɵɛɨɪ ɬɭɪɛɢɧ ɩɨ ɝɥɚɜɧɵɦ ɭɧɢɜɟɪɫɚɥɶɧɵɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ 
 
Ƚɢɞɪɨɬɭɪɛɢɧɵ ɜɵɛɢɪɚɟɦ, ɢɫɯɨɞɹ ɢɡ ɜɟɥɢɱɢɧɵ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ ɧɚ 

ɫɬɚɧɰɢɢ ɢ ɨɬɧɨɲɟɧɢɹ ɦɢɧɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ ɤ ɩɪɟɞɟɥɶɧɨɦɭ ɧɚɩɨɪɭ ɬɭɪɛɢɧɵ. ɉɪɢ 
ɷɬɨɦ ɟɫɥɢ ɷɬɨ ɨɬɧɨɲɟɧɢɟ ɜɵɛɪɚɧɧɨɣ ɬɭɪɛɢɧɵ ɛɨɥɶɲɟ, ɡɧɚɱɢɬ, ɞɚɧɧɵɣ ɬɢɩ 
ɬɭɪɛɢɧɵ ɧɟ ɩɨɞɯɨɞɢɬ.  

Ⱦɢɚɩɚɡɨɧɭ ɧɚɩɨɪɨɜ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɉɅ 20-ȼ ɫɨ ɫɥɟɞɭɸɳɢɦɢ 
ɩɚɪɚɦɟɬɪɚɦɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɦɢ ɜ ɬɚɛɥɢɰɟ 3.2. 

 
Ɍɚɛɥɢɰɚ 3.2 - ɉɚɪɚɦɟɬɪɵ ɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɉɚɪɚɦɟɬɪ Ɍɭɪɛɢɧɚ ɉɅ20-ȼ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ, ɦ       20 

Ⱦɢɚɩɚɡɨɧ ɪɟɝɭɥɢɪɨɜɚɧɢɹ Hmin/Hmax 0,50 

Ɉɩɬɢɦɚɥɶɧɚɹ ɩɪɢɜɟɞɟɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ n'1o, ɦɢɧ-1 146 

Ɉɩɬɢɦɚɥɶɧɵɣ ɄɉȾ ɦɨɞɟɥɢ ηɦɨ 0,920 

ɉɪɢɜɟɞɟɧɧɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ Q'1max, ɥ/ɫ 2000 

Ʉɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ σ ɩɪɢ Q'1max 1 

ɉɪɢɜɟɞɟɧɧɵɣ ɞɢɚɦɟɬɪ ɊɄ D'1ɦ, ɦ 0,5 

ɇɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ Hɦ, ɦ 10 

Ʉɨɷɮɮɢɰɢɟɧɬ ɜɹɡɤɨɫɬɢ      1,01 

 
Ⱦɥɹ ɛɨɥɟɟ ɨɛɨɫɧɨɜɚɧɧɨɝɨ ɜɵɛɨɪɚ ɩɚɪɚɦɟɬɪɨɜ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜɵɩɨɥɧɹɟɦ 

ɪɚɫɱɟɬɵ ɞɥɹ ɪɹɞɚ ɫɬɚɧɞɚɪɬɧɵɯ ɞɢɚɦɟɬɪɨɜ ɞɥɹ ɤɚɠɞɨɝɨ ɬɢɩɚ ɬɭɪɛɢɧ. 
ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ   : 
                                                

(3.4) 
 

 
ɝɞɟ            ɄɉȾ, ɞɢɚɦɟɬɪ ɢ ɧɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ;        ɞɢɚɦɟɬɪ ɢ ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; 
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       ɤɨɷɮɮɢɰɢɟɧɬɵ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɞɥɹ ɧɚɬɭɪɧɨɣ ɢ 
ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɡɚɜɢɫɹɳɢɟ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɞɥɹ 
ɧɚɬɭɪɧɵɯ ɢ ɦɨɞɟɥɶɧɵɯ ɭɫɥɨɜɢɣ   ɢ   ; 
    ɤɨɷɮɮɢɰɢɟɧɬ, ɜɵɪɚɠɚɸɳɢɣ ɨɬɧɨɲɟɧɢɟ ɩɨɬɟɪɶ ɬɪɟɧɢɹ ɤɨ ɜɫɟɦ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɩɨɬɟɪɹɦ (      ). 

Ɇɨɳɧɨɫɬɶ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ, ɤȼɬ: 
                                  (3.5) 

 
ɝɞɟ      ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ; 
     ɫɪɟɞɧɢɣ ɄɉȾ ɝɟɧɟɪɚɬɨɪɚ (ɩɪɢɧɢɦɚɟɦ         ). 

ɑɢɫɥɨ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɧɚ Ƚɗɋ ɚɝɪɟɝɚɬɨɜ ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ 3.6: 
              (3.6) 

 
ɝɞɟ          Ɇȼɬ – ɪɚɫɱɟɬɧɚɹ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ. 

Ɋɚɫɫɱɢɬɚɧɧɨɟ ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ     ɨɤɪɭɝɥɹɟɬɫɹ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ (  ). 
ɉɨɫɥɟ ɱɟɝɨ ɭɬɨɱɧɹɟɬɫɹ ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ:  

            (3.7) 

 
ɋɢɧɯɪɨɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ, ɨɛ/ɫ: 

                    (3.8) 

 
ɝɞɟ      ɩɪɢɜɟɞɟɧɧɚɹ ɱɚɫɬɨɬɚ ɜ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ ɧɚ Ƚɍɏ; 

  – ɩɨɩɪɚɜɤɚ ɧɚ ɩɪɢɜɟɞёɧɧɭɸ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ 

ɦɨɞɟɥɢ ɤ ɧɚɬɭɪɟ. 
ɉɨ ɩɨɥɭɱɟɧɧɨɣ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ ɩɪɢɧɢɦɚɟɦ ɛɥɢɠɚɣɲɟɟ 

ɛɨɥɶɲɟɟ ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ    [1]. 
ɉɪɢɜɟɞɟɧɧɵɟ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɢɡɜɟɫɬɧɵɦ ɧɚɩɨɪɚɦ – 

ɦɚɤɫɢɦɚɥɶɧɨɦɭ, ɪɚɫɱɟɬɧɨɦɭ ɢ ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɯɨɞɹɬɫɹ ɩɨ ɫɥɟɞɭɸɳɢɦ 
ɮɨɪɦɭɥɚɦ: 

                       (3.9) 

 

M

Tɪ




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                  (3.10) 

                       (3.11) 

 
ɉɪɨɢɡɜɟɞɟɧɢɟ ɩɪɢɜɟɞёɧɧɨɝɨ ɪɚɫɯɨɞɚ ɜ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ ɧɚ ɄɉȾ: 

                                   (3.12) 

 
Ʌɟɜɚɹ ɱɚɫɬɶ ɭɪɚɜɧɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɞɛɨɪɨɦ ɬɚɤɨɣ ɬɨɱɤɢ ɧɚ ɥɢɧɢɢ      , 

ɱɬɨɛɵ ɩɪɨɢɡɜɟɞɟɧɢɟ        ɜ ɷɬɨɣ ɬɨɱɤɟ ɨɛɟɫɩɟɱɢɜɚɥɨ  ɜɵɩɨɥɧɟɧɢɟ ɭɤɚɡɚɧɧɨɝɨ 
ɪɚɜɟɧɫɬɜɚ. ɇɟɨɛɯɨɞɢɦɨ ɫɞɟɥɚɬɶ ɩɟɪɟɪɚɫɱёɬ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɧɚ ɤɨɨɪɞɢɧɚɬɵ 
ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ.  

ɉɪɢɜɟɞёɧɧɵɣ ɪɚɫɯɨɞ: 
                      

 
(3.13) 

ɝɞɟ        – ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɫɬɚɧɰɢɸ; 
 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɞɜɭɯ ɬɭɪɛɢɧ ɩɪɢ 

ɪɚɡɥɢɱɧɵɯ ɡɧɚɱɟɧɢɣ D1 ɩɨ ɮɨɪɦɭɥɚɦ (3.4) - (3.13) ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.3. 
 

Ɍɚɛɥɢɰɚ 3.3 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ 
ɡɧɚɱɟɧɢɣ D1  

D1 6,3 7,1 7,5 8 8,5 9 9,5 10    0,923 0,924 0,925 0,925 0,926 0,927 0,927 0,928         43,38 55,18 61,61 70,15 79,25 88,91 99,12 109,89        5,81 4,57 4,09 3,59 3,18 2,83 2,54 2,29       6 6 6 4 4 3 3 3        42,0 42,0 42,0 63,0 63,0 84,0 84,0 84,0    1,003 1,004 1,005 1,006 1,007 1,007 1,008 1,008            94,6 84,0 79,5 74,6 70,2 66,3 62,9 59,7           96,8 85,7 81,1 75 71,4 66,7 63,8 60                154,2 153,7 153,6 151,5 153,2 151,4 152,9 151,3              149,5 149,0 148,9 146,8 148,5 146,8 148,2 146,6                136,8 136,4 136,3 134,4 135,9 134,4 135,7 134,3        (ɩɪɢ ɇɪ) 1,65 1,30 1,17 1,54 1,36 1,62 1,454 1,312        (ɩɪɢ ɇɦɚɯ) 1,27 1,00 0,90 1,18 1,05 1,24 1,116 1,007     (ɩɨ Qmin) 1696 1334 1196 1050 930 829 744 671     (ɩɨ Qmin) 1911 1503 1347 1183 1048 934 838 756 
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ɂɡ ɚɧɚɥɢɡɚ ɪɚɫɫɱɢɬɚɧɧɵɯ ɞɚɧɧɵɯ ɬɚɛɥɢɰɵ 3.3 ɢ ɨɛɥɚɫɬɢ ɪɚɛɨɬɵ ɬɭɪɛɢɧ ɧɚ 
Ƚɍɏ (ɉɪɢɥɨɠɟɧɢɟ ȼ), ɫɥɟɞɭɟɬ ɱɬɨ ɩɨɞɯɨɞɹɬ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ 20-ȼ ɞɢɚɦɟɬɪɨɦ          ɢ          Ɍɭɪɛɢɧɵ ɫ ɞɢɚɦɟɬɪɨɦ ɞɨ 8,5 ɦ ɧɟ ɩɪɨɯɨɞɹɬ ɩɨ 
ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ, ɜ ɫɜɹɡɢ ɫ ɬɟɦ ɱɬɨ ɥɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɪɨɯɨɞɢɬ ɡɚ ɬɨɱɤɨɣ 
ɨɩɬɢɦɭɦɚ ɢɥɢ ɜɛɥɢɡɢ ɧɟɟ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ, ɞɚɥɶɧɟɣɲɢɣ ɪɚɫɱɟɬ ɜɟɞɟɦ ɞɥɹ ɬɭɪɛɢɧ 
ɞɢɚɦɟɬɪɨɦ 9,5 ɦ ɢ 10 ɦ.  
 

3.3 Ƚɢɞɪɨɬɭɪɛɢɧɵ ɢ ɢɯ ɩɪɨɬɨɱɧɚɹ ɱɚɫɬɶ 
 

3.3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɤɢ ɨɬɦɟɬɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ 
 
Ɉɬɦɟɬɤɭ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

ɪ.ɤ. ɇ.Ȼ. ɇ.Ȼ. sZ Z (Q ) H ,     (3.14) 

 
ɝɞɟ  ɇ.Ȼ. ɇ.Ȼ.Z (Q )- ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɇȻ ɩɪɢ ɇ.Ȼ.Q , ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ 
ɪɚɫɱёɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ . 

Ƚɥɭɛɢɧɚ ɨɬɫɚɫɵɜɚɧɢɹ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɞɥɹ ɬɪɟɯ ɧɚɢɛɨɥɟɟ ɨɩɚɫɧɵɯ ɫ ɬɨɱɤɢ 
ɡɪɟɧɢɹ ɤɚɜɢɬɚɰɢɢ ɫɥɭɱɚɟɜ, ɬɨ ɟɫɬɶ ɬɪɟɛɭɸɳɢɦɢ ɧɚɢɛɨɥɶɲɟɝɨ ɡɚɝɥɭɛɥɟɧɢɹ 
ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ: 

– ɪɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ c Hmax; 
– ɪɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ ɪɚɫɱɟɬɧɨɣ ɦɨɳɧɨɫɬɢ c Hɪɚɫɱ; 
– ɪɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɦɨɳɧɨɫɬɶɸ ɧɚ ɥɢɧɢɢ 

ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɯɨɞɭ. 
ȼɵɫɨɬɭ ɨɬɫɚɫɵɜɚɧɢɹ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ: 
 

ɇ.Ȼ. ɇ.Ȼ.
s

Z (Q )
H B H 1,5 Z,

900


           (3.15) 

 
ɝɞɟ B = 10,33 ɦ ɜɨɞ. ɫɬ. - ɛɚɪɨɦɟɬɪɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ; 

ɇ.Ȼ. ɇ.Ȼ.Z (Q ) - ɨɬɦɟɬɤɚ ɇȻ ɩɪɢ ɞɚɧɧɨɦ ɪɚɫɯɨɞɟ; 
σ - ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɭɧɢɜɟɪɫɚɥɶɧɨɣ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɞɥɹ ɪɚɫɱɟɬɧɵɯ ɭɫɥɨɜɢɣ; 
Z  - ɪɚɡɧɨɫɬɶ ɨɬɦɟɬɨɤ ɯɚɪɚɤɬɟɪɧɵɯ ɩɥɨɫɤɨɫɬɟɣ ɦɨɞɟɥɶɧɨɣ ɢ ɧɚɬɭɪɧɨɣ 

ɬɭɪɛɢɧ ɞɥɹ ɉɅ Z =0. 
 

' 2
1 .Q Q D p H        (3.16) 

 
Ɋɚɫɱɟɬ ɫɜɟɞɟɦ ɜ ɬɚɛɥɢɰɭ 3.4. 
 
 
 
 

Sɇ
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Ɍɚɛɥɢɰɚ 3.4 – Ɋɚɫɱɟɬ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ  ɝɢɞɪɨɬɭɪɛɢɧ 
Ɍɭɪɛɢɧɚ ɉɅ20/811-ȼ-1000 ɉɅ20/811-ȼ-950 
ɇɚɩɨɪ Hmax=19.8 Hɪɚɫɱ=16,6 Hmin=15,6 Hmax=19.8 Hɪɚɫɱ=16,6 Hmin=15,6 

Δ 1,008 1,008 1,008 1,008 1,008 1,008 
Q’, ɦ3/c 1,1 1,435 1,395 1,215 1,6 1,57 
Q, ɦ3/c 491 587 553 490 591 562 

( )ɧɛ ɚZ Q , 
ɦ

9,53 9,82 9,72 9,52 9,83 9,75 
σ 0,388 0,55 0,547 0,429 0,657 0,646 

sH , ɦ 1,14 -0,31 0,29 0,33 -2,09 -1,26 

ɪ.ɤ.Z , ɦ 10,67 9,51 10,01 9,85 7,74 8,49 

 
Ɉɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɚɝɥɭɛɥɟɧɢɟ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ 
9,51ɊК   ɦ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ Hs2=-0,31 ɦ.  
 
3.3.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɪɚɡɦɟɪɨɜ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ  

 

Ƚɟɨɦɟɬɪɢɱɟɫɤɢɟ ɪɚɡɦɟɪɵ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɝɢɞɪɨɬɭɪɛɢɧɵ ɩɟɪɟɫɱɢɬɚɟɦ 
ɢɫɯɨɞɹ ɢɡ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ, ɩɪɢ ɜɵɛɪɚɧɧɨɦ ɞɢɚɦɟɬɪɟ 
ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ            ɉɪɨɬɨɱɧɚɹ ɱɚɫɬɶ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ20/811-ȼ-1000 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɉɪɢɥɨɠɟɧɢɢ Ƚ. 
 

3.4 ȼɵɛɨɪ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ. Ɉɩɪɟɞɟɥɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɢ ɪɚɡɦɟɪɨɜ 
ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 

 
Ƚɢɞɪɨɝɟɧɟɪɚɬɨɪ ɩɨɞɛɢɪɚɟɬɫɹ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ [2] ɫɟɪɢɣɧɵɯ ɬɢɩɨɜ 

ɩɨ ɪɚɫɱɟɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɟɝɨ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ 
ɜɪɚɳɟɧɢɹ. 

ɇɨɦɢɧɚɥɶɧɚɹ ɤɚɠɭɳɚɹɫɹ ɦɨɳɧɨɫɬɶ: 
                                               (3.17) 

 
Ɋɚɫɱɟɬɧɚɹ ɦɨɳɧɨɫɬɶ: 
                                    (3.18) 
 

ɝɞɟ    ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɜ ɨɫɧɨɜɧɨɦ ɨɬ     . 
ɑɢɫɥɨ ɩɨɥɸɫɨɜ: 
                                            (3.19) 

  
Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɝɟɧɟɪɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.5. 
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Ɍɚɛɥɢɰɚ 3.5 – ɇɨɦɢɧɚɥɶɧɵɟ ɞɚɧɧɵɟ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɋȼ-1680/105-100 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɜɟɥɢɱɢɧɵ Ɉɛɨɡɧɚɱɟɧɢɟ ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ Ɂɧɚɱɟɧɢɟ 

ɇɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ  ɧɨɦ ɆȼȺ 93,3 

ɇɨɦɢɧɚɥɶɧɚɹ ɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ Ɋɧɨɦ Ɇȼɬ 84,0 

Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ cosφ ɨ.ɟ. 0,9 

ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ Uɧɨɦ ɤȼ 13,8 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ Iɧɨɦ ɤȺ 3,93 

ɇɨɦɢɧɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ nɧɨɦ ɨɛ/ɦɢɧ 60 

ɋɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ X”d ɨ.ɟ. 0,22 

ȼɟɫ ɪɨɬɨɪɚ Gɪɨɬ ɬ 485 

ɂɫɩɨɥɧɟɧɢɟ ɡɨɧɬɢɱɧɨɟ 

 
3.5 ȼɵɛɨɪ ɬɢɩɚ ɢ ɝɚɛɚɪɢɬɧɵɯ ɪɚɡɦɟɪɨɜ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ 

 

ɇɚɢɛɨɥɟɟ ɤɪɭɩɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɩɨ ɝɚɛɚɪɢɬɚɦ ɫɢɫɬɟɦɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
ɝɢɞɪɨɬɭɪɛɢɧ ɹɜɥɹɟɬɫɹ ɦɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ (Ɇɇɍ), ɪɚɡɦɟɳɟɧɢɟ ɤɨɬɨɪɨɣ 
ɞɨɥɠɧɨ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɫɬɪɨɢɬɟɥɶɧɨɣ ɱɚɫɬɢ ɡɞɚɧɢɹ 
Ƚɗɋ.  

Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ Ɇɇɍ ɨɩɪɟɞɟɥɹɸɬɫɹ ɨɛɴɟɦɨɦ ɦɚɫɥɨɜɨɡɞɭɲɧɨɝɨ 
ɤɨɬɥɚ, ɡɚɜɢɫɹɳɟɝɨ ɨɬ ɫɭɦɦɚɪɧɨɝɨ ɨɛɴɟɦɚ ɫɟɪɜɨɦɨɬɨɪɨɜ, ɨɛɫɥɭɠɢɜɚɟɦɵɯ ɨɞɧɨɣ 
Ɇɇɍ. 

ɉɨ ɧɨɦɨɝɪɚɦɦɟ [3]  ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɢɩ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ: 
Ɇɇɍ 30/2 – 40-32-3. 

Ɇɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ ɫ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɨɦ ȽȺ 30/2-40 
ɜɦɟɫɬɢɦɨɫɬɶɸ 30 ɦ3, ɫɨɫɬɨɹɳɢɦ ɢɡ ɞɜɭɯ ɫɨɫɭɞɨɜ ɧɚ ɞɚɜɥɟɧɢɟ 4 Ɇɉɚ=40 ɤɝɫ/ɫɦ2. 

ȼɵɛɢɪɚɟɦ ɗȽɊ-Ɇɉ-150-4. 
 
3.6 ȼɵɛɨɪ ɤɪɚɧɨɜ 
 
ȼ ɦɚɲɢɧɧɨɦ ɡɚɥɟ ɞɥɹ ɦɨɧɬɚɠɚ ɢ ɞɟɦɨɧɬɚɠɚ ɨɫɧɨɜɧɨɝɨ ɝɢɞɪɨɫɢɥɨɜɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɢɧɢɦɚɟɦ ɤ ɭɫɬɚɧɨɜɤɟ 2 ɦɨɫɬɨɜɵɯ ɤɪɚɧɚ ɄɆ-500/100/10. ȼ 
ɤɚɱɟɫɬɜɟ ɩɨɞɴёɦɧɨɝɨ ɦɟɯɚɧɢɡɦɚ ɞɥɹ ɩɥɨɫɤɢɯ ɡɚɬɜɨɪɨɜ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ 
ɩɪɢɧɢɦɚɟɦ ɤɨɡɥɨɜɨɣ ɤɪɚɧ ɄɄɋ-40 ɬ. 
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4 ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ 
 

4.1 ȼɵɛɨɪ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ Ƚɗɋ 
 
Ɉɞɧɢɦ ɢɡ ɩɟɪɜɵɯ ɜɨɩɪɨɫɨɜ, ɪɟɲɚɟɦɵɯ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ, ɹɜɥɹɟɬɫɹ 

ɜɵɛɨɪ ɜɢɞɚ ɛɥɨɤɨɜ ɧɚ Ƚɗɋ. Ɍɚɤ ɤɚɤ ɜ ɧɚɲɟɦ ɫɥɭɱɚɟ ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɨɜɢɬɶ ɬɪɢ 
ɝɟɧɟɪɚɬɨɪɚ ɩɨ 84 Ɇȼɬ ɤɚɠɞɵɣ, ɫɯɟɦɚ ɫ ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ ɧɟ ɩɪɢɦɟɧɢɦɚ, 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɢɧɢɦɚɟɦ ɫɯɟɦɭ ɫ ɟɞɢɧɢɱɧɵɦɢ ɛɥɨɤɚɦɢ (ɪɢɫ.4.1). ȼ ɫɜɹɡɢ ɫ  
ɷɬɢɦ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɜɵɩɨɥɧɹɬɶ ɧɟ ɬɪɟɛɭɟɬɫɹ. 
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Ɋɢɫɭɧɨɤ 4.1 – ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɫ ɟɞɢɧɢɱɧɵɦɢ ɛɥɨɤɚɦɢ 
 

4.2 ȼɵɛɨɪ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ 
  

4.2.1 ȼɵɛɨɪ ɫɢɧɯɪɨɧɧɵɯ ɝɟɧɟɪɚɬɨɪɨɜ 
 

Ƚɢɞɪɨɝɟɧɟɪɚɬɨɪɵ ɬɢɩɚ ɋȼ-1680/105-100 ɛɵɥɢ ɜɵɛɪɚɧɵ ɜ ɪɚɡɞɟɥɟ 2 
ɞɢɩɥɨɦɧɨɣ ɪɚɛɨɬɵ ɢ ɜɫɟ ɟɝɨ ɨɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.5. 

 
4.2.2 ȼɵɛɨɪ ɩɨɜɵɲɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 

 
ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɨɩɪɟɞɟɥɟɧɢɟ ɢɯ ɬɢɩɚ ɢ 

ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ. 
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 ɪɚɫɱ    Ɋɧɨɦ ɝ  Ɋɫɧ       (4.1) 

 
ɝɞɟ       ɧɨɦɢɧɚɥɶɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ, ɨ.ɟ;     – ɦɨɳɧɨɫɬɶ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ (                ). 
                                       

 
Ⱦɥɹ ɟɞɢɧɢɱɧɵɯ ɛɥɨɤɨɜ 220 ɤȼ ɩɨ ɤɚɬɚɥɨɝɭ [4] ɜɵɛɢɪɚɟɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪ 

ɌȾɐ-125000/220-ɍ1, ɍɏɅ1 ɩɪɨɢɡɜɨɞɫɬɜɚ «ɗɥɟɤɬɪɨɡɚɜɨɞ»  ɫ 
ɩɚɪɚɦɟɬɪɚɦɢ:                                                                   

 
4.2.3 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 

 
Ⱦɨɥɹ ɦɨɳɧɨɫɬɢ, ɩɨɬɪɟɛɥɹɟɦɨɣ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɫɬɚɧɰɢɢ ɫɨɫɬɚɜɥɹɟɬ 

1% ɨɬ     : 
                                           (4.2) 

 
ɉɪɢ ɞɜɭɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɯ ɋɇ ɫ ɩɨɫɬɨɹɧɧɵɦ ɞɟɠɭɪɫɬɜɨɦ ɦɨɳɧɨɫɬɶ Ɍɋɇ 

ɜɵɛɢɪɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (4.3). 
                                (4.3) 

 
 

ɝɞɟ  1,4 – ɤɨɷɮɮɢɰɢɟɧɬ ɚɜɚɪɢɣɧɨɣ ɩɟɪɟɝɪɭɡɤɢ. 
 Ȼɥɢɠɚɣɲɚɹ ɫɬɚɧɞɚɪɬɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɫɬɚɜɥɹɟɬ 2000     . 

ȼɵɛɢɪɚɟɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɩɨ [4]: ɌɋɁ-2000/13,8-ɍ1   
Ɍɚɤɠɟ ɫɨɝɥɚɫɧɨ ɩ.5.1.3 [5], ɜ ɤɚɱɟɫɬɜɟ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɧɟɡɚɜɢɫɢɦɨɝɨ 

ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɋɇ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɦ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɞɢɡɟɥɶ-ɝɟɧɟɪɚɬɨɪɚ. 
 
4.2.4 ȼɵɛɨɪ ɤɨɥɢɱɟɫɬɜɚ ɨɬɯɨɞɹɳɢɯ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ Ɋɍ ȼɇ 

 
ɉɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɧɚ ɨɞɧɭ ɰɟɩɶ ɧɚ ɧɚɩɪɹɠɟɧɢɟ 220 ɤȼ ɫɨɫɬɚɜɥɹɟɬ         [6]. 
ɉɨɥɧɚɹ ɦɨɳɧɨɫɬɶ ɧɚ ɨɞɧɭ ɰɟɩɶ: 
      ɩɪ                    Ɇȼ  Ⱥ  (4.4) 

 
ɉɨɥɧɚɹ ɩɟɪɟɞɚɜɚɟɦɚɹ ɦɨɳɧɨɫɬɶ ɱɟɪɟɡ ɩɨɜɵɲɚɸɳɢɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ: 
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           ,     (4.5) 
 
ɝɞɟ     ɤɨɥɢɱɟɫɬɜɨ ɝɟɧɟɪɚɬɨɪɨɜ. 
                     .  

 
Ʉɨɥɢɱɟɫɬɜɨ ɥɢɧɢɣ ɨɩɪɟɞɟɥɢɦ ɩɨ ɜɵɪɚɠɟɧɢɸ: 
                                    (4.6) 

 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɱɟɪɟɡ ɨɞɧɭ ɥɢɧɢɸ: 
                                                     (4.7) 

                   (4.8) 
 

ɝɞɟ         - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɢɡɦɟɧɟɧɢɟ ɬɨɤɚ ɩɨ ɝɨɞɚɦ 
ɷɤɫɩɥɭɚɬɚɰɢɢ, ɨ.ɟ.        - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɱɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɦɚɤɫɢɦɚɥɶɧɨɣ ɧɚɝɪɭɡɤɢ ɥɢɧɢɢ Ɍmax ɢ ɟɟ ɡɧɚɱɟɧɢɟ ɜ ɦɚɤɫɢɦɭɦɟ ɗɗɋ. 
                             

 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɡɧɚɱɟɧɢɟɦ ɪɚɫɱɟɬɧɨɝɨ ɬɨɤɚ ɜɵɛɢɪɚɟɦ ɩɨ [11] ɩɪɨɜɨɞ 

ɦɚɪɤɢ Ⱥɋ240/32 ɫ ɨɞɧɢɦ ɩɪɨɜɨɞɨɦ ɜ ɮɚɡɟ, ɞɥɹ ɤɨɬɨɪɨɝɨ ɭɞɟɥɶɧɨɟ ɢɧɞɭɤɬɢɜɧɨɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɪɚɜɧɨ            , ɚɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ -             ɧɚ 
100 ɤɦ ɥɢɧɢɢ. 

ɉɪɨɜɟɪɤɚ ɩɨ ɧɚɝɪɟɜɭ ɜ ɩɨɫɥɟɚɜɚɪɢɣɧɨɦ ɪɟɠɢɦɟ 
                                                    (4.9) 

 
Ⱦɥɢɬɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɣ ɬɨɤ ɩɨ [7] ɪɚɜɟɧ: 

              
             

 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɭɫɥɨɜɢɟ ɩɨ ɧɚɝɪɟɜɭ ɜ ɩɨɫɥɟɚɜɚɪɢɣɧɨɦ ɪɟɠɢɦɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
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4.3 ȼɵɛɨɪ ɫɯɟɦɵ Ɋɍ ȼɇ  
 

ɉɪɢ ɜɵɛɨɪɟ ɝɥɚɜɧɨɣ ɫɯɟɦɵ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɟɟ 
ɨɫɨɛɟɧɧɨɫɬɢ. ɍɜɟɥɢɱɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ Ƚɗɋ ɩɪɚɤɬɢɱɟɫɤɢ 
ɢɫɤɥɸɱɚɟɬɫɹ, ɬɚɤ ɤɚɤ ɨɧɚ ɩɪɨɟɤɬɢɪɭɟɬɫɹ ɩɨ ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɜɨɞɨɬɨɤɭ. ȼɫɥɟɞɫɬɜɢɟ 
ɷɬɨɝɨ ɱɢɫɥɨ ɥɢɧɢɣ ɜɵɫɨɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɨɛɵɱɧɨ ɧɟ ɭɜɟɥɢɱɢɜɚɟɬɫɹ, ɚ ɩɨɷɬɨɦɭ 
ɪɚɫɲɢɪɟɧɢɹ Ɋɍ ɜɵɫɨɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɧɟ ɬɪɟɛɭɟɬɫɹ.  

Ⱦɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɩɪɢɦɟɧɟɧɢɟ ɨɬɤɪɵɬɨɝɨ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ (ɈɊɍ) ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɨɫɬɨɣ ɫɯɟɦɵ 
ɫɨɟɞɢɧɟɧɢɣ ɫ ɧɚɢɦɟɧɶɲɢɦ ɱɢɫɥɨɦ ɜɵɤɥɸɱɚɬɟɥɟɣ. 

ɉɪɟɢɦɭɳɟɫɬɜɨ ɈɊɍ:   
- ɩɪɢ ɭɫɥɨɜɢɢ ɨɬɫɭɬɫɬɜɢɹ ɩɪɟɩɹɬɫɬɜɢɣ ɜ ɜɢɞɟ ɡɚɝɪɹɡɧɟɧɧɨɣ ɚɬɦɨɫɮɟɪɵ ɢɥɢ 

ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɩɨɝɨɞɧɵɯ ɭɫɥɨɜɢɣ, ɷɤɨɧɨɦɢɱɟɫɤɢ ɰɟɥɟɫɨɨɛɪɚɡɧɨ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɨɬɤɪɵɬɨɟ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ (ɈɊɍ), ɬɚɤ ɤɚɤ ɷɬɨ 
ɡɧɚɱɢɬɟɥɶɧɨ ɭɩɪɨɳɚɟɬ ɦɨɧɬɚɠ ɢ ɩɭɫɤɨɧɚɥɚɞɨɱɧɵɟ ɪɚɛɨɬɵ ɢ ɧɟ ɬɪɟɛɭɟɬ 
ɜɨɡɜɟɞɟɧɢɟ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɩɨɫɬɪɨɟɤ; 

- ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɪɚɫɲɢɪɟɧɢɹ ɢ ɦɨɞɟɪɧɢɡɚɰɢɢ ɭɫɬɚɧɨɜɤɢ ɷɬɨ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɛɟɡ ɥɢɲɧɢɯ ɮɢɧɚɧɫɨɜɵɯ ɢ ɬɪɭɞɨɜɵɯ ɡɚɬɪɚɬ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ 
ɧɨɜɨɝɨ ɩɨɦɟɳɟɧɢɹ; 

- ɜ ɥɸɛɨɟ ɜɪɟɦɹ ɜɫɟ ɚɩɩɚɪɚɬɵ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɞɨɫɬɭɩɧɵ 
ɞɥɹ ɜɢɡɭɚɥɶɧɨɝɨ ɧɚɛɥɸɞɟɧɢɹ ɢ, ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɧɟɨɛɯɨɞɢɦɵɯ ɪɟɦɨɧɬɧɵɯ ɢɥɢ 
ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ. 

ɋɯɟɦɵ Ɋɍ ɧɚɩɪɹɠɟɧɢɟɦ 220 ɤȼ ɨɫɬɚɜɥɹɟɦ ɫ ɭɱɟɬɨɦ ɫɥɟɞɭɸɳɢɯ ɬɪɟɛɨɜɚɧɢɣ 
[8]: 

– ɜɨɡɞɭɲɧɚɹ ɥɢɧɢɹ ɨɬɤɥɸɱɚɟɬɫɹ ɨɬ Ɋɍ ɧɟ ɛɨɥɟɟ ɱɟɦ ɞɜɭɦɹ ɜɵɤɥɸɱɚɬɟɥɹɦɢ; 
– ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɛɥɨɤɨɜ ɨɬɤɥɸɱɚɸɬɫɹ ɨɬ Ɋɍ ɧɟ ɛɨɥɟɟ ɱɟɦ ɬɪɟɦɹ 

ɜɵɤɥɸɱɚɬɟɥɹɦɢ; 
– ɨɬɤɚɡɵ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɋɍ ɜ ɧɨɪɦɚɥɶɧɨɦ ɢ ɪɟɦɨɧɬɧɵɯ ɪɟɠɢɦɚɯ ɧɟ ɞɨɥɠɧɵ 

ɩɪɢɜɨɞɢɬɶ ɤ ɨɞɧɨɜɪɟɦɟɧɧɨɣ ɩɨɬɟɪɟ ɞɜɭɯ ɬɪɚɧɡɢɬɧɵɯ ɩɚɪɚɥɥɟɥɶɧɵɯ ɥɢɧɢɣ, ɚ 
ɬɚɤɠɟ ɨɞɧɨɜɪɟɦɟɧɧɨɦɭ ɨɬɤɥɸɱɟɧɢɸ ɧɟɫɤɨɥɶɤɢɯ ɥɢɧɢɣ, ɟɫɥɢ ɩɪɢ ɷɬɨɦ 
ɧɚɪɭɲɚɟɬɫɹ ɭɫɬɨɣɱɢɜɨɫɬɶ ɩɚɪɚɥɥɟɥɶɧɨɣ ɪɚɛɨɬɵ ɗɗɋ; 

– ɩɪɢ ɨɬɤɚɡɚɯ ɜɵɤɥɸɱɚɬɟɥɟɣ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ Ɋɍ ɧɟ ɞɨɥɠɧɨ 
ɨɬɤɥɸɱɚɬɶɫɹ ɛɨɥɟɟ ɨɞɧɨɝɨ ɛɥɨɤɚ, ɚ ɜ ɪɟɦɨɧɬɧɨɦ ɪɟɠɢɦɟ Ɋɍ – ɧɟ ɛɨɥɟɟ ɞɜɭɯ 
ɛɥɨɤɨɜ, ɩɪɢ ɷɬɨɦ ɧɟ ɞɨɥɠɧɨ ɜɨɡɧɢɤɚɬɶ ɩɟɪɟɝɪɭɡɤɢ ɥɢɧɢɣ ɢ ɧɚɪɭɲɟɧɢɹ 
ɭɫɬɨɣɱɢɜɨɫɬɢ. 

ɍɫɥɨɜɢɹ ɜɵɛɨɪɚ ɫɯɟɦɵ Ɋɍ: 
1. ɇɚɩɪɹɠɟɧɢɟ ɩɟɪɟɞɚɱɢ – 220 ɤȼ; 
2. ɑɢɫɥɨ ɩɪɢɫɨɟɞɢɧɟɧɢɣ Ɋɍ-220 ɤȼ: 6 (3 - ȼɅɗɉ 220 ɤȼ, 3 ɟɞɢɧɢɱɧɵɯ 

ɛɥɨɤɚ). 
ɋɨɝɥɚɫɧɨ ɩ.17.2.11 ɋɌɈ ɊɍɫȽɢɞɪɨ 01.01.78-2012 «Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. 

ɇɨɪɦɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ» [8], ɨɩɬɢɦɚɥɶɧɵɦ ɜɚɪɢɚɧɬɨɦ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɦ ɩɪɨɫɬɨɬɭ ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɧɟɨɛɯɨɞɢɦɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ ɩɪɢ 
ɤɨɥɢɱɟɫɬɜɟ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɧɟ ɛɨɥɟɟ ɲɟɫɬɢ ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ ɫɯɟɦɚ 
ɲɟɫɬɢɭɝɨɥɶɧɢɤ. ɉɪɢ ɷɬɨɦ ɫɨɝɥɚɫɧɨ ɩ.214 ɋɌɈ 56947007.29.240.30.047-2010 

http://www.szzmk.ru/produkts/oru/
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«Ɋɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɩɪɢɦɟɧɟɧɢɸ ɬɢɩɨɜɵɯ ɩɪɢɧɰɢɩɢɚɥɶɧɵɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɯɟɦ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ ɩɨɞɫɬɚɧɰɢɣ 35 - 750 ɤȼ» [9], ɩɪɢɦɟɧɟɧɢɟ ɫɯɟɦɵ 2 
ɫɢɫɬɟɦɵ ɫɛɨɪɧɵɯ ɲɢɧ ɧɟ ɪɟɤɨɦɟɧɞɭɸɬɫɹ.  
 

4.4 Ɋɚɫɱɟɬ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ 
 
ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɞɥɹ ɪɚɫɱɟɬɚ ɬɨɤɨɜ ɄɁ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.2.  
Ⱦɥɹ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ B1 ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɨɣ ɹɜɥɹɟɬɫɹ ɬɨɱɤɚ Ʉ2 

(ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ). ɄɊɍɗ–220 ɤȼ ɜɵɛɢɪɚɟɦ ɩɨ ɬɨɤɭ ɄɁ ɜ ɬɨɱɤɟ Ʉ1. 

Ƚ1

Ɍ1

Ƚ2

ɋ

Ⱥɋ240/32

ȼ1 ȼ2

Ʉ1

Ʉ2

Ƚ3

Ɍ2

ȼ3

Ɍ3

 
 

Ɋɢɫɭɧɨɤ 4.2 – ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɞɥɹ ɪɚɫɱɟɬɚ ɬɨɤɨɜ ɄɁ 
 

4.5 ɋɨɫɬɚɜɥɟɧɢɟ ɫɯɟɦɵ ɡɚɦɟɳɟɧɢɹ 
 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɱɚɥɶɧɨɝɨ ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɝɨ ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɬɨɤɚ ɜ 
ɦɟɫɬɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɢɥɢ ɥɸɛɨɦ ɷɥɟɦɟɧɬɟ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɫɨɫɬɚɜɥɹɟɬɫɹ 
ɨɞɧɨɥɢɧɟɣɧɚɹ ɫɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɝɨ ɪɟɠɢɦɚ. ɋɯɟɦɨɣ 
ɡɚɦɟɳɟɧɢɹ ɧɚɡɵɜɚɸɬ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɫɯɟɦɭ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɩɨ ɢɫɯɨɞɧɵɦ 
ɞɚɧɧɵɦ ɪɚɫɱёɬɧɨɣ ɫɯɟɦɟ, ɧɨ ɜ ɤɨɬɨɪɨɣ ɜɫɟ ɦɚɝɧɢɬɧɵɟ (ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɵɟ) ɫɜɹɡɢ 
ɡɚɦɟɧɟɧɵ ɷɥɟɤɬɪɢɱɟɫɤɢɦɢ. ȼ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ ɧɚɩɪɹɠɟɧɢɟɦ ɫɜɵɲɟ 1 ɤȼ 
ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɦɚɲɢɧɵ, ɫɢɥɨɜɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɢ ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɵ, 
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ɬɨɤɨɨɝɪɚɧɢɱɢɜɚɸɳɢɟ ɪɟɚɤɬɨɪɵ, ɜɨɡɞɭɲɧɵɟ ɢ ɤɚɛɟɥɶɧɵɟ ɥɢɧɢɢ ɜ ɫɯɟɦɟ 
ɡɚɦɟɳɟɧɢɹ ɭɱɢɬɵɜɚɸɬɫɹ ɢɯ ɢɧɞɭɤɬɢɜɧɵɦɢ ɫɨɩɪɨɬɢɜɥɟɧɢɹɦɢ. 

ɉɪɢ ɪɚɫɱɟɬɟ ɬɨɤɨɜ ɄɁ ɩɪɟɧɟɛɪɟɝɚɟɦ ɩɨɞɩɢɬɤɨɣ ɨɬ ɧɚɝɪɭɡɨɤ ɫɨɛɫɬɜɟɧɧɵɯ 
ɧɭɠɞ ɝɟɧɟɪɚɬɨɪɨɜ. ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɝɨ ɪɟɠɢɦɚ ɩɪɟɞɫɬɚɜɥɟɧɚ 
ɧɚ ɪɢɫɭɧɤɟ 4.3. 
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Ɋɢɫɭɧɨɤ 4.3 – ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɪɚɫɱɟɬɨɜ ɬɨɤɨɜ ɄɁ 
 

4.6 Ɋɚɫɱёɬ ɬɨɤɨɜ ɄɁ 
 

4.6.1 Ɋɚɫɱёɬ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ 
 
Ⱦɥɹ ɪɚɫɱɟɬɨɜ ɬɨɤɨɜ ɄɁ ɡɚ ɛɚɡɢɫɧɭɸ ɦɨɳɧɨɫɬɶ ɩɪɢɧɢɦɚɟɦ             
Ȼɚɡɢɫɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦɢ ɫɪɟɞɧɢɦ ɧɨɦɢɧɚɥɶɧɵɦ 

ɧɚɩɪɹɠɟɧɢɹɦ ɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɫɬɭɩɟɧɹɯ ɬɪɚɧɫɮɨɪɦɚɰɢɢ             
ɋɪɟɞɧɟɟ ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɢɡ ɫɥɟɞɭɸɳɟɣ ɲɤɚɥɵ 

ɧɚɩɪɹɠɟɧɢɣ: 
ɉɪɢɧɢɦɚɟɦ           , 
Ȼɚɡɢɫɧɵɣ ɬɨɤ: 

                                  (4.10) 
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Ɉɩɪɟɞɟɥɢɦ ɢɧɞɭɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɨɣ 
ɰɟɩɢ ɜ ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ. 

ɂɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɨɜ: 
                                            (4.11) 

 
ɝɞɟ      – ɨɬɧɨɫɢɬɟɥɶɧɨɟ ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɨ ɩɪɨɞɨɥɶɧɨɣ 
ɨɫɢ,ɨ.ɟ;  ɝ ɧɨɦ – ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ, Ɇȼ·Ⱥ. 

Ɂɧɚɱɟɧɢɟ ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɣ ɗȾɋ ɝɟɧɟɪɚɬɨɪɨɜ: 
                    (4.12) 
 
Ʌɢɧɢɢ ɫɜɹɡɢ 220 ɤȼ ɫ ɷɧɟɪɝɨɫɢɫɬɟɦɨɣ, ɜɵɩɨɥɧɟɧɧɵɟ ɩɪɨɜɨɞɨɦ  

Ⱥɋ-240/32: 
                                             (4.13) 

 
ɝɞɟ  ɭɞ – ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɥɢɧɢɢ ɧɚ 1 ɤɦ ɞɥɢɧɵ, Ɉɦ/ɤɦ;   – ɞɥɢɧɚ ɥɢɧɢɢ, ɤɦ;   – ɱɢɫɥɨ ɩɚɪɚɥɥɟɥɶɧɵɯ ɥɢɧɢɣ. 

ɂɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 
                                              (4.14) 

 
ɂɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɢɫɬɟɦɵ: 
                       (4.15) 

 
ɗȾɋ ɷɧɟɪɝɨɫɢɫɬɟɦɵ: 
                (4.16) 

  
4.6.2 Ɋɚɫɱɟɬ ɬɪɟɯɮɚɡɧɨɝɨ ɬɨɤɚ ɄɁ ɧɚ ɫɛɨɪɧɵɯ ɲɢɧɚɯ 220 ɤȼ ɜ ɬɨɱɤɟ Ʉ1 

 
ȼɵɩɨɥɧɢɦ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɫɯɟɦɵ ɡɚɦɟɳɟɧɢɹ ɫ ɰɟɥɶɸ ɨɩɪɟɞɟɥɟɧɢɹ 

ɪɟɡɭɥɶɬɢɪɭɸɳɢɯ ɗȾɋ ɢ ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɨɬɧɨɫɢɬɟɥɶɧɨ ɬɨɱɤɢ ɄɁ Ʉ-1.  
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ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɜ ɫɯɟɦɟ ɡɚɦɟɳɟɧɢɹ ɧɟ ɭɱɢɬɵɜɚɟɬɫɹ ɧɚɝɪɭɡɤɚ ɫɨɛɫɬɜɟɧɧɵɯ 
ɧɭɠɞ ɧɚ ɨɬɜɟɬɜɥɟɧɢɹɯ ɝɟɧɟɪɚɬɨɪɚ ɜɫɥɟɞɫɬɜɢɟ ɢɯ ɡɧɚɱɢɬɟɥɶɧɨɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ 
ɭɞɚɥɟɧɧɨɫɬɢ ɨɬ ɦɟɫɬɚ ɄɁ. 

                            
                            

 
ɉɨɫɬɪɨɢɦ ɩɪɨɦɟɠɭɬɨɱɧɭɸ ɫɯɟɦɭ ɡɚɦɟɳɟɧɢɹ (ɪɢɫ.4.4). 
 

Eɫ

X10

Eɝ

X 9

Ʉ1

 
Ɋɢɫɭɧɨɤ 4.4 - ɉɪɨɦɟɠɭɬɨɱɧɚɹ ɫɯɟɦɚ ɡɚɦɟɳɟɧɢɹ  

                                            
                                                         

 
ɋɭɦɦɚɪɧɨɟ ɡɧɚɱɟɧɢɟ ɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɬɨɤɚ ɄɁ: 

                                               
 

4.6.3 Ɋɚɫɱɟɬ ɬɪɟɯɮɚɡɧɨɝɨ ɬɨɤɚ ɄɁ ɜ ɬɨɱɤɟ Ʉ-2 
 

ȼɵɩɨɥɧɢɦ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɫɯɟɦɵ ɡɚɦɟɳɟɧɢɹ ɫ ɰɟɥɶɸ ɨɩɪɟɞɟɥɟɧɢɹ 
ɪɟɡɭɥɶɬɢɪɭɸɳɢɯ ɗȾɋ ɢ ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɨɬɧɨɫɢɬɟɥɶɧɨ ɬɨɱɤɢ ɄɁ Ʉ-2.  
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ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɜ ɫɯɟɦɟ ɡɚɦɟɳɟɧɢɹ ɧɟ ɭɱɢɬɵɜɚɟɬɫɹ ɧɚɝɪɭɡɤɚ ɫɨɛɫɬɜɟɧɧɵɯ 
ɧɭɠɞ ɧɚ ɨɬɜɟɬɜɥɟɧɢɹɯ ɝɟɧɟɪɚɬɨɪɚ ɜɫɥɟɞɫɬɜɢɟ ɢɯ ɡɧɚɱɢɬɟɥɶɧɨɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ 
ɭɞɚɥɟɧɧɨɫɬɢ ɨɬ ɦɟɫɬɚ ɄɁ. ɉɪɨɜɟɞɟɦ ɪɚɫɱɟɬ, ɭɱɢɬɵɜɚɹ ɩ.1.6.1 ɢ 1.6.2. 

                              
 

ɉɨɫɬɪɨɢɦ ɩɪɨɦɟɠɭɬɨɱɧɭɸ ɫɯɟɦɭ ɡɚɦɟɳɟɧɢɹ (ɪɢɫ.4.5). 

Ʉ

E1

X 4

X 1 E 2

X11

2

Eɫ

X10

 
Ɋɢɫɭɧɨɤ 4.5 - ɉɪɨɦɟɠɭɬɨɱɧɚɹ ɫɯɟɦɚ ɡɚɦɟɳɟɧɢɹ  

                                                
                                                             
                              

                                              
                                                                

 
ɋɭɦɦɚɪɧɨɟ ɡɧɚɱɟɧɢɟ ɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɬɨɤɚ ɄɁ: 
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Ɉɩɪɟɞɟɥɢɦ ɧɚɢɛɨɥɶɲɢɣ ɬɨɤ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ, ɩɪɨɯɨɞɹɳɢɣ ɱɟɪɟɡ 
ɝɟɧɟɪɚɬɨɪɧɵɣ ɜɵɤɥɸɱɚɬɟɥɶ, ɞɥɹ ɷɬɨɝɨ ɜɨɫɩɨɥɶɡɭɟɦɫɹ ɪɢɫɭɧɤɨɦ 4.6. 

 
ȿɝ=1,13ȿɫ-ɝ=1,12

Iɫ-ɝ Iɝ  
Ɋɢɫɭɧɨɤ 4.6 – ɋɯɟɦɚ ɞɥɹ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɬɨɤɨɜ 

                                      (4.17) 

 
4.6.4 Ɋɚɫɱɟɬ ɨɞɧɨɮɚɡɧɨɝɨ ɬɨɤɚ ɄɁ ɜ ɬɨɱɤɟ Ʉ-1 

 
Ⱦɥɹ ɪɚɫɱёɬɚ ɬɨɤɨɜ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɄɁ ɨɛɵɱɧɨ ɩɪɢɦɟɧɹɸɬ ɦɟɬɨɞ 

ɫɢɦɦɟɬɪɢɱɧɵɯ ɫɨɫɬɚɜɥɹɸɳɢɯ. ɋɯɟɦɚ ɩɪɹɦɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɚɧɚɥɨɝɢɱɧɚ 
ɫɯɟɦɟ ɩɪɢ ɫɢɦɦɟɬɪɢɱɧɨɦ ɄɁ. 

ɂɫɩɨɥɶɡɭɹ ɩɪɨɦɟɠɭɬɨɱɧɭɸ ɫɯɟɦɭ ɡɚɦɟɳɟɧɢɹ, ɩɪɟɞɫɬɚɜɥɟɧɧɭɸ ɧɚ ɪɢɫɭɧɤɟ 
4.3, ɫɜɟɪɧɟɦ ɫɯɟɦɭ ɤ ɬɨɱɤɟ Ʉ2. 

                         
 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɨɞɧɨɮɚɡɧɨɝɨ ɬɨɤɚ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ, ɧɟɨɛɯɨɞɢɦɨ 

ɪɚɫɫɱɢɬɚɬɶ ɫɭɦɦɚɪɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ.  
Ɉɩɪɟɞɟɥɢɦ ɩɚɪɚɦɟɬɪɵ ɢ ɫɜɟɪɧɟɦ ɫɯɟɦɭ ɤ ɦɟɫɬɭ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ: 
                     
              

                            

 
ɋɭɦɦɚɪɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ: 
                                                       (4.18) 
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ɇɚɱɚɥɶɧɨɟ ɞɟɣɫɬɜɭɸɳɟɟ ɡɧɚɱɟɧɢɟ ɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɬɨɤɚ 
ɩɪɹɦɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ: 

                             (4.19) 

                                             
 
Ɂɧɚɱɟɧɢɟ ɩɨɥɧɨɝɨ ɬɨɤɚ ɨɞɧɨɮɚɡɧɨɝɨ ɄɁ: 
                               (4.20) 
 
4.6.5 Ɋɚɫɱёɬ ɭɞɚɪɧɨɝɨ ɬɨɤɚ ɄɁ ɜ Ʉ1 

 
Ɋɚɫɫɱɢɬɚɟɦ ɚɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɷɥɟɦɟɧɬɨɜ ɫɯɟɦɵ ɜ ɢɦɟɧɨɜɚɧɧɵɯ 

ɟɞɢɧɢɰɚɯ: 
Ƚɟɧɟɪɚɬɨɪɵ: 
                                           (4.21) 

 
Ʌɢɧɢɢ 220 ɤȼ ɫɜɹɡɢ ɫ ɫɢɫɬɟɦɨɣ: 
                                              (4.22) 

 
ɗɧɟɪɝɨɫɢɫɬɟɦɚ: 
                                      (4.23) 

 
Ⱥɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 
                                               (4.24) 
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ɉɨɫɬɨɹɧɧɚɹ ɜɪɟɦɟɧɢ ɡɚɬɭɯɚɧɢɹ: 
                                 (4.25) 

 
ɍɞɚɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ: 
                                     (4.26) 
 
ɍɞɚɪɧɵɣ ɬɨɤ ɜ ɦɟɫɬɟ ɄɁ (Ʉ1): 
                                            (4.27) 
 
ɉɪɨɜɟɞɟɦ ɚɧɚɥɨɝɢɱɧɵɣ ɪɚɫɱɟɬ ɭɞɚɪɧɨɝɨ ɬɨɤɚ ɜ ɬɨɱɤɟ Ʉ2 ɢ ɪɟɡɭɥɶɬɚɬ 

ɫɜɟɞɟɦ ɜ ɬɚɛɥɢɰɭ 4.5.  
 
4.6.6 Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ 

 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɞɥɹ ɯɚɪɚɤɬɟɪɧɵɯ ɬɨɱɟɤ 

ɫɯɟɦɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.5. 
 

Ɍɚɛɥɢɰɚ 4.5 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ 

Ɍɨɱɤɚ ɄɁ ɂɫɬɨɱɧɢɤ 
                  

ɤȺ ɤȺ ɤȺ 
Ʉ1 (ɲɢɧɵ 220 ɤȼ) - 2,64 2,94 6,76  

Ʉ2 (ɜɵɜɨɞɚ ɝɟɧɟɪɚɬɨɪɚ 13,8 
ɤȼ) 

G1 18,0 - 32,6 
ɋɢɫɬɟɦɚ 20,5 - 37,1 

ɋɭɦɦɚɪɧɨɟ 
ɡɧɚɱɟɧɢɟ 

38,5 - 69,7 

 
4.7 ȼɵɛɨɪ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ 
 
4.7.1 ȼɵɛɨɪ ɢ ɪɚɫɱɟɬ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɟɣ ɚɩɩɚɪɚɬɨɜ ɢ ɩɪɨɜɨɞɧɢɤɨɜ 
 
ɉɪɢ ɜɵɛɨɪɟ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɟɣ ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ ɜɵɩɨɥɧɟɧɢɟ ɪɹɞɚ 

ɬɪɟɛɨɜɚɧɢɣ, ɜɵɬɟɤɚɸɳɢɯ ɢɡ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ. Ɉɞɢɧ ɢɡ ɜɚɠɧɟɣɲɢɯ ɜɨɩɪɨɫɨɜ - 
ɨɛɟɫɩɟɱɟɧɢɟ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ  ɚɩɩɚɪɚɬɨɜ ɢ ɩɪɨɜɨɞɧɢɤɨɜ.  

ɉɪɨɜɟɪɤɚ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɟɣ ɧɚ ɬɟɪɦɢɱɟɫɤɭɸ ɫɬɨɣɤɨɫɬɶ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, 
ɱɬɨɛɵ ɭɛɟɞɢɬɶɫɹ, ɱɬɨ ɧɢ ɜ ɨɞɧɨɦ ɢɡ ɷɬɢɯ ɪɟɠɢɦɨɜ ɬɟɦɩɟɪɚɬɭɪɚ ɩɪɨɜɨɞɧɢɤɚ ɧɟ 
ɩɪɟɜɵɫɢɬ ɞɨɩɭɫɬɢɦɨɣ.  
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ɂɡɨɥɹɰɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ ɢ ɤɚɛɟɥɟɣ ɞɨɥɠɧɚ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ 
ɧɨɦɢɧɚɥɶɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ ɭɫɬɚɧɨɜɤɢ, ɞɥɹ ɱɟɝɨ ɞɨɥɠɧɨ ɛɵɬɶ ɜɵɩɨɥɧɟɧɨ   ɭɫɥɨ-
ɜɢɟ: 

               (4.28) 
 
ɝɞɟ       ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɚɩɩɚɪɚɬɚ ɢɥɢ ɤɚɛɟɥɹ. 

Ⱦɥɹ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɝɟɧɟɪɚɬɨɪɨɜ ɧɚɢɛɨɥɶɲɢɣ ɪɚɫɱɟɬɧɵɣ ɬɨɤ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɩɪɢ ɪɚɛɨɬɟ ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ ɢ ɫɧɢɠɟɧɢɟɦ ɧɚɩɪɹɠɟɧɢɹ ɧɚ 5 %:   

  Ƚ ɪɚɛ ɦɚɯ        Ƚ ɧɨɦ     (4.29) 
 

4.7.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱёɬɧɵɯ ɬɨɤɨɜ ɪɚɛɨɱɟɝɨ ɢ ɭɬɹɠɟɥёɧɧɨɝɨ ɪɟɠɢɦɨɜ 
 

Ɋɚɫɱёɬɧɵɣ ɬɨɤ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ: 
  ɝ ɪɚɛ ɦɚɯ        ɝ ɧɨɦ    ɝ ɧɨɦ

                       Ⱥ     (4.30) 

 
Ɋɚɫɱёɬɧɵɣ ɬɨɤ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɛɥɨɱɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 
    ɪɚɛ ɦɚɯ        ɝ ɧɨɦ    ɬ ɧɨɦ

                    Ⱥ      (4.31) 

 
ɉɪɢɫɨɟɞɢɧɟɧɢɟ ɨɬɩɚɟɱɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɧɚ 

ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ 13,8 ɤȼ: 
      ɪɚɛ ɦɚɯ        Ɍɫɧ                            Ⱥ        (4.32) 

 
4.7.3 ȼɵɛɨɪ ɝɟɧɟɪɚɬɨɪɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ 
 
Ƚɟɧɟɪɚɬɨɪɧɵɟ ɜɵɤɥɸɱɚɬɟɥɢ  ɜɵɛɢɪɚɟɦ ɩɨ ɧɚɢɛɨɥɶɲɟɦɭ ɬɨɤɭ ɬɪɟɯɮɚɡɧɨɝɨ 

ɄɁ ɜ ɬɨɱɤɟ Ʉ1 ɢ Ʉ2. ȼɵɤɥɸɱɚɬɟɥɢ ɈɊɍ ɜɵɛɢɪɚɟɦ  ɩɨ ɫɭɦɦɚɪɧɨɦɭ ɬɨɤɭ 
ɨɞɧɨɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ, ɬɚɤ ɤɚɤ ɨɧ ɩɪɟɜɨɫɯɨɞɢɬ ɡɧɚɱɟɧɢɟ 
ɬɪɟɯɮɚɡɧɨɝɨ.  ɂɡ ɫɨɨɛɪɚɠɟɧɢɣ ɭɞɨɛɫɬɜɚ ɤɨɦɩɨɧɨɜɤɢ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ Ɋɍ ɜɨ ɜɫɟɯ 
ɰɟɩɹɯ ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɨɞɢɧɚɤɨɜɵɟ ɜɵɤɥɸɱɚɬɟɥɢ, ɪɚɡɴɟɞɢɧɢɬɟɥɢ ɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ.  

Ɋɚɡɴɟɞɢɧɢɬɟɥɢ ɜɵɛɢɪɚɸɬɫɹ ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɢ ɬɨɤɭ ɭɬɹɠɟɥɟɧɧɨɝɨ ɪɟɠɢɦɚ ɢ 
ɩɪɨɜɟɪɹɸɬɫɹ ɧɚ ɬɟɪɦɢɱɟɫɤɭɸ ɢ ɞɢɧɚɦɢɱɟɫɤɭɸ ɫɬɨɣɤɨɫɬɶ ɩɨ ɬɟɦ ɠɟ ɡɧɚɱɟɧɢɹɦ, 
ɱɬɨ ɢ ɜɵɤɥɸɱɚɬɟɥɢ.  

ȼ ɤɚɱɟɫɬɜɟ ɩɪɨɢɡɜɨɞɢɬɟɥɹ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɜɵɛɢɪɚɟɦ ɈȺɈ ȼɈ «ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ», 
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ɤɨɬɨɪɵɣ ɹɜɥɹɟɬɫɹ ɤɪɭɩɧɟɣɲɢɦ ɬɪɚɞɢɰɢɨɧɧɵɦ ɩɪɨɢɡɜɨɞɢɬɟɥɟɦ ɜɵɫɨɤɨɜɨɥɶɬɧɨɣ 
ɚɩɩɚɪɚɬɭɪɵ ɞɥɹ ɩɪɟɞɩɪɢɹɬɢɣ ɷɧɟɪɝɟɬɢɤɢ [10]. 

ɂɡ ɲɢɪɨɤɨɝɨ ɚɫɫɨɪɬɢɦɟɧɬɚ ɝɟɧɟɪɚɬɨɪɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ ɨɬɞɚɟɦ 
ɩɪɟɞɩɨɱɬɟɧɢɟ ɷɥɟɝɚɡɨɜɨɦɭ, ɢɫɯɨɞɹ ɢɡ ɪɚɫɫɱɢɬɚɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ, ɬɚɤ ɤɚɤ 
ɜɚɤɤɭɦɧɵɟ ɜɵɤɥɸɱɚɬɟɥɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɧɚ ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ 
3150 Ⱥ (ɧɚɲ ɪɚɫɱɟɬɧɵɣ 4098 Ⱥ).  

ɉɨɞɛɢɪɚɟɦ ɷɥɟɝɚɡɨɜɵɣ ɝɟɧɟɪɚɬɨɪɧɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ɬɢɩɚ ȼȽȽ-13,8-
90/10000 ɍ3: 

 13,8-ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɜ ɤȼ; 
 90-ɧɨɦɢɧɚɥɶɧɣ ɬɨɤ ɨɬɤɥɸɱɟɧɢɹ ɜ ɤȺ; 
 10000-ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɜ Ⱥ; 
 ɍ-ɤɥɢɦɚɬɢɱɟɫɤɨɟ ɢɫɩɨɥɧɟɧɢɹ; 
 3-ɤɚɬɟɝɨɪɢɹ ɪɚɡɦɟɳɟɧɢɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȽɈɋɌ 15150-69. 
Ɋɟɡɭɥɶɬɚɬɵ ɜɵɛɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 4.6. 
 

Ɍɚɛɥɢɰɚ 4.6 − ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɩɨ ɜɵɛɨɪɭ ɜɵɫɨɤɨɜɨɥɶɬɧɵɯ ɚɩɩɚɪɚɬɨɜ 
ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 13,8 ɤȼ  

Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ 
Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

ȼȽȽ-13,8-90/10000 ɍ3 Ɋɚɡɴɟɞɢɧɢɬɟɥɶ                                                     4098 Ⱥ                                                                                                       

 
ȼɵɛɢɪɚɟɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ ɌɒɅ-ɋɗɓ ɮɢɪɦɵ ɁȺɈ «ȽɄ 

«ɗɥɟɤɬɪɨɳɢɬ» - ɌɆ ɋɚɦɚɪɚ». Ɋɚɫɱɟɬ ɧɚɝɪɭɡɤɢ ɢ ɩɚɪɚɦɟɬɪɵ ɜɵɛɪɚɧɧɨɝɨ ɌɌ 
ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 4.7 ɢ 4.8. 

Ɍɚɛɥɢɰɚ 4.7 – Ɋɚɫɱёɬ ɧɚɝɪɭɡɤɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɨɜ  
ɇɚɢɦɟɧɨɜɚɧɢɟ  

ɩɪɢɛɨɪɚ 
Ʉɥɚɫɫ  

ɬɨɱɧɨɫɬɢ 
ɉɨɬɪɟɛɥɹɟɦɚɹ  

ɦɨɳɧɨɫɬɶ (ȼ·Ⱥ) 
Ⱥɧɚɥɢɡɚɬɨɪ ɫɟɬɢ 0,5 0,2 

 
Ɍɚɛɥɢɰɚ 4.8 – ȼɵɛɨɪ ɢ ɩɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɜ ɰɟɩɹɯ ɝɟɧɟɪɚɬɨɪɨɜ 

ɍɫɥɨɜɢɟ ɜɵɛɨɪɚ Ɋɚɫɱёɬɧɚɹ ɜɟɥɢɱɢɧɚ Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ                                                                                                                
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ȼɵɛɢɪɚɟɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ ɁɇɈɅ-ɋɗɓ-13,8 ɮɢɪɦɵ ɁȺɈ «ȽɄ 
«ɗɥɟɤɬɪɨɳɢɬ» - ɌɆ ɋɚɦɚɪɚ». Ʉ Ɍɇ ɩɨɞɤɥɸɱɚɸɬɫɹ ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɩɪɢɛɨɪɵ ɜɫɟɯ 
ɩɪɢɫɨɟɞɢɧɟɧɢɣ. Ɋɚɫɱɟɬ ɧɚɝɪɭɡɤɢ ɢ ɩɚɪɚɦɟɬɪɵ ɜɵɛɪɚɧɧɨɝɨ Ɍɇ ɩɪɟɞɫɬɚɜɥɟɧ ɜ 
ɬɚɛɥɢɰɟ 4.9 ɢ 4.10. 

Ɍɚɛɥɢɰɚ 4.9 – Ɋɚɫɱёɬ ɧɚɝɪɭɡɤɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɧɚɩɪɹɠɟɧɢɹ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɪɢɛɨɪɚ ɂɧɬɟɪɮɟɣɫ ɩɪɢɛɨɪɚ Ʉɥɚɫɫ ɬɨɱɧɨɫɬɢ 
ɉɨɬɪɟɛɥɹɟɦɚɹ 

ɦɨɳɧɨɫɬɶ (ȼ·Ⱥ) 
 ȼ ɰɟɩɢ ɫɬɚɬɨɪɚ 

Ⱥɧɚɥɢɡɚɬɨɪ ɫɟɬɢ Ethernet M-bus 0,5 0,2 
 ȼ ɰɟɩɢ ɪɨɬɨɪɚ 

Ⱥɧɚɥɢɡɚɬɨɪ ɫɟɬɢ Ethernet M-bus 0,5 0,2 
ɋɢɧɯɪɨɧɢɡɚɬɨɪ Ethernet M-bus 0,5 35 

∑ = 35,4 ȼ·Ⱥ 

 
Ɍɚɛɥɢɰɚ 4.10 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ Ɍɇ ɁɇɈɅ-ɋɗɓ-13,8 

Ʉɥɚɫɫ ɧɚɩɪɹɠɟɧɢɹ, ɤB 13,8 
ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɨɫɧɨɜɧɨɣ 

ɜɬɨɪɢɱɧɨɣ ɨɛɦɨɬɤɢ, ȼ        

Ʉɥɚɫɫ ɬɨɱɧɨɫɬɢ 0,5 
ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ, ȼȺ 75>35,4  

 
4.7.4 ȼɵɛɨɪ ɨɛɨɪɭɞɨɜɚɧɢɹ ɈɊɍ-220 ɤȼ 
 
ɋɨɝɥɚɫɧɨ ɩ.17.2.10 [8] ɧɚ ɈɊɍ-220 ɤȼ ɫɥɟɞɭɟɬ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɷɥɟɝɚɡɨɜɵɟ 

ɜɵɤɥɸɱɚɬɟɥɢ, ɬɚɤɠɟ ɞɥɹ ɫɨɤɪɚɳɟɧɢɹ ɩɥɨɳɚɞɢ ɈɊɍ ɢɫɩɨɥɶɡɭɟɦ ɛɚɤɨɜɵɟ 
ɜɵɤɥɸɱɚɬɟɥɢ ɫɨ ɜɫɬɪɚɢɜɚɟɦɵɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ ɬɨɤɚ. 

ȼɵɤɥɸɱɚɬɟɥɶ ɛɚɤɨɜɵɣ ɜɵɤɥɸɱɚɬɟɥɢ ɫɨ ɜɫɬɪɚɢɜɚɟɦɵɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ 
ɬɨɤɚ, ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɢ ɡɚɡɟɦɥɢɬɟɥɶ ɧɚɪɭɠɧɨɣ ɭɫɬɚɧɨɜɤɢ ɜɵɛɢɪɚɟɦ ɮɢɪɦɵ ɁȺɈ 
“ɗɧɟɪɝɨɦɚɲ” [11]. ȼ ɫɜɹɡɢ ɫ ɬɟɦ ɱɬɨ ɜɵɤɥɸɱɚɬɟɥɶ ɩɨɫɬɚɜɥɹɟɬɫɹ ɫɨ ɜɫɬɪɚɢɜɚɟɦɵɦ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ ɬɨɤɚ, ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɟɝɨ ɩɪɨɜɟɪɤɚ ɧɟ ɬɪɟɛɭɟɬɫɹ.  

Ɋɟɡɭɥɶɬɚɬɵ ɜɵɛɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.11. 
 
Ɍɚɛɥɢɰɚ 4.11 − ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɩɨ ɜɵɛɨɪɭ ɜɵɫɨɤɨɜɨɥɶɬɧɵɯ ɚɩɩɚɪɚɬɨɜ ɈɊɍ  
220 ɤȼ 

Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ 
Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

ȼɵɤɥɸɱɚɬɟɥɶ ȼɗȻ-220 
Ɋɚɡɴɟɞɢɧɢɬɟɥɶ  

ɊɉȾ-220 
Ɂɚɡɟɦɥɢɬɟɥɶ  

ɁɊɈ-220                                                                330 Ⱥ                                                               - -                                                       
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ɋɨɝɥɚɫɧɨ ɩ. 17.2.15 [8] ɞɥɹ ɤɚɠɞɨɣ ȼɅ ɜ Ɋɍ 220 ɤȼ ɪɟɤɨɦɟɧɞɭɟɬɫɹ 
ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɨɞɢɧ ɬɪɟɯɨɛɦɨɬɨɱɧɵɣ Ɍɇ. ȼɵɛɢɪɚɟɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ 
ɁɇȽ-220 ɚɧɚɥɨɝɢɱɧɨ ɮɢɪɦɵ ɁȺɈ “ɗɧɟɪɝɨɦɚɲ”. Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɧɚɩɪɹɠɟɧɢɹ 
ɉɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɩɟɪɟɞɚɱɢ ɫɢɝɧɚɥɚ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɩɪɢɛɨɪɚɦ 
ɢɡɦɟɪɟɧɢɹ, ɭɫɬɪɨɣɫɬɜɚɦ ɡɚɳɢɬɵ, ɫɢɝɧɚɥɢɡɚɰɢɢ ɢ ɭɩɪɚɜɥɟɧɢɹ. ȼ ɫɜɹɡɢ ɫ ɬɟɦ ɱɬɨ 
Ɍɇ ɢɧɞɭɤɬɢɜɧɵɣ, ɫɨɝɥɚɫɧɨ ɩ. 17.2.15 [8] ɩɪɢɫɨɟɞɢɧɹɟɦ ɟɝɨ ɤ ɫɛɨɪɧɵɦ ɲɢɧɚɦ 
ɱɟɪɟɡ ɪɚɡɴɟɞɢɧɢɬɟɥɢ. 

Ɋɚɫɱɟɬ ɧɚɝɪɭɡɤɢ ɢ ɩɚɪɚɦɟɬɪɵ ɜɵɛɪɚɧɧɨɝɨ Ɍɇ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 4.12 ɢ 
4.13. 

 
Ɍɚɛɥɢɰɚ 4.12 – Ɋɚɫɱёɬ ɧɚɝɪɭɡɤɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɧɚɩɪɹɠɟɧɢɹ  

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɪɢɛɨɪɚ 

ɂɧɬɟɪɮɟɣɫ ɩɪɢɛɨɪɚ Ʉɥɚɫɫ ɬɨɱɧɨɫɬɢ 
ɉɨɬɪɟɛɥɹɟɦɚɹ 

ɦɨɳɧɨɫɬɶ (ȼ·Ⱥ) 
Ⱥɧɚɥɢɡɚɬɨɪ ɫɟɬɢ Ethernet M-bus 0,5 0,2 

 
Ɍɚɛɥɢɰɚ 4.13 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɁɇȽ-220 

ɇɨɦɢɧɚɥɶɧɨɟ ɩɟɪɜɢɱɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɤB        
ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɨɫɧɨɜɧɨɣ 

ɜɬɨɪɢɱɧɨɣ ɨɛɦɨɬɤɢ, ȼ        

Ʉɥɚɫɫ ɬɨɱɧɨɫɬɢ 0,5 
ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ, ȼȺ 200 

 
4.7.5 ȼɵɛɨɪ ɨɝɪɚɧɢɱɢɬɟɥɟɣ ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ  
 
ȼɵɛɨɪ Ɉɉɇ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɚɩɪɹɠɟɧɢɹ ɜ ɦɟɫɬɟ ɟɝɨ 

ɭɫɬɚɧɨɜɤɢ: 
                 

 
Ⱦɚɧɧɨɦɭ ɭɫɥɨɜɢɸ ɨɬɜɟɱɚɸɬ ɫɥɟɞɭɸɳɢɟ Ɉɉɇ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ: 
- ɧɚ ȼɅɗɉ ɢ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɯ – Ɉɉɇɩ-220/550/176-10-III -

ɍɏɅ1-ɗ;  
- ɧɚ ɲɢɧɚɯ 13,8 – Ɉɉɇɩ-13,8/5000/17,5-10-III-ɍɏɅ1. 
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5 Ɋɟɥɟɣɧɚɹ ɡɚɳɢɬɚ ɢ ɚɜɬɨɦɚɬɢɤɚ 
 

ɍɫɬɪɨɣɫɬɜɚ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɷɥɟɤɬɪɨɚɜɬɨɦɚɬɢɤɢ (ɊɁȺ), ɜ ɬɨɦ ɱɢɫɥɟ 
ɩɪɨɬɢɜɨɚɜɚɪɢɣɧɨɣ ɚɜɬɨɦɚɬɢɤɢ, ɩɨ ɩɪɢɧɰɢɩɚɦ ɞɟɣɫɬɜɢɹ, ɭɫɬɚɜɤɚɦ, ɧɚɫɬɪɨɣɤɟ ɢ 
ɜɵɯɨɞɧɵɦ ɜɨɡɞɟɣɫɬɜɢɹɦ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɫɯɟɦɚɦ ɢ ɪɟɠɢɦɚɦ ɪɚɛɨɬɵ 
ɷɧɟɪɝɨɫɢɫɬɟɦ ɢ ɩɨɫɬɨɹɧɧɨ ɧɚɯɨɞɢɬɶɫɹ ɜ ɪɚɛɨɬɟ, ɤɪɨɦɟ ɭɫɬɪɨɣɫɬɜ, ɤɨɬɨɪɵɟ 
ɜɵɜɨɞɢɬɶɫɹ ɢɡ ɪɚɛɨɬɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɚɡɧɚɱɟɧɢɟɦ ɢ ɩɪɢɧɰɢɩɨɦ ɞɟɣɫɬɜɢɹ, 
ɪɟɠɢɦɨɦ ɪɚɛɨɬɵ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɢ ɭɫɥɨɜɢɹɦɢ ɫɟɥɟɤɬɢɜɧɨɫɬɢ. 

 

5.1 ɉɟɪɟɱɟɧɶ ɡɚɳɢɬ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦɢ ɉɪɚɜɢɥɚɦɢ ɭɫɬɪɨɣɫɬɜɚ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ 

(ɉɍɗ)   ɩɪɢɧɢɦɚɟɦ ɤ ɭɫɬɚɧɨɜɤɟ ɪɚɡɥɢɱɧɵɟ ɜɢɞɵ ɡɚɳɢɬ ɧɚ ɨɫɧɨɜɧɨɦ 
ɨɛɨɪɭɞɨɜɚɧɢɢ. 

5.1.1 Ɂɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ 
 
Ⱦɥɹ ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ ɋȼ-1680/105-100 84  Ɇȼɬ ɞɨɥɠɧɵ ɛɵɬɶ 

ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɭɫɬɪɨɣɫɬɜɚ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɨɬ ɫɥɟɞɭɸɳɢɯ ɩɨɜɪɟɠɞɟɧɢɣ ɢ 
ɧɚɪɭɲɟɧɢɣ ɧɨɪɦɚɥɶɧɨɝɨ ɪɟɠɢɦɚ ɪɚɛɨɬɵ: 

– ɦɧɨɝɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ ɜ ɨɛɦɨɬɤɟ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ; 
– ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɜ ɨɛɦɨɬɤɟ ɫɬɚɬɨɪɚ; 
– ɞɜɨɣɧɵɯ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ, ɨɞɧɨ ɢɡ ɤɨɬɨɪɵɯ ɜɨɡɧɢɤɥɨ ɜ ɨɛɦɨɬɤɟ 

ɫɬɚɬɨɪɚ, ɚ ɜɬɨɪɨɟ – ɜɨ ɜɧɟɲɧɟɣ ɫɟɬɢ; 
– ɜɧɟɲɧɢɯ ɄɁ; 
– ɩɟɪɟɝɪɭɡɤɢ ɬɨɤɚɦɢ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ; 
– ɫɢɦɦɟɬɪɢɱɧɨɣ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ;  
– ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɫɬɚɬɨɪɟ ɝɟɧɟɪɚɬɨɪɚ; 
– ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɜ ɨɞɧɨɣ ɬɨɱɤɟ ɰɟɩɢ ɜɨɡɛɭɠɞɟɧɢɹ; 
– ɚɫɢɧɯɪɨɧɧɨɝɨ ɪɟɠɢɦɚ ɫ ɩɨɬɟɪɟɣ ɜɨɡɛɭɠɞɟɧɢɹ. 
Ⱦɥɹ ɡɚɳɢɬɵ ɨɬ ɜɵɲɟɭɤɚɡɚɧɧɵɯ ɩɨɜɪɟɠɞɟɧɢɣ ɢ ɧɚɪɭɲɟɧɢɣ ɧɨɪɦɚɥɶɧɨɝɨ 

ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɝɟɧɟɪɚɬɨɪɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɨɫɧɨɜɧɵɟ ɢ ɪɟɡɟɪɜɧɵɟ ɡɚɳɢɬɵ. 
Ɉɫɧɨɜɧɵɟ ɡɚɳɢɬɵ: 
ɚ) ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ – ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɡɚɳɢɬɵ 

ɝɟɧɟɪɚɬɨɪɚ ɨɬ ɦɧɨɝɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ ɜ ɨɛɦɨɬɤɟ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ 
ɜɵɜɨɞɚɯ. 

ɛ) Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ – ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɡɚɳɢɬɵ 
ɝɟɧɟɪɚɬɨɪɚ ɨɬ ɨɩɚɫɧɨɝɨ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɨɛɦɨɬɤɟ ɫɬɚɬɨɪɚ ɩɪɢ ɫɛɪɨɫɚɯ 
ɧɚɝɪɭɡɤɢ. 

ɜ) Ɂɚɳɢɬɚ ɨɬ ɚɫɢɧɯɪɨɧɧɨɝɨ ɯɨɞɚ ɫ ɩɨɬɟɪɟɣ ɜɨɡɛɭɠɞɟɧɢɹ; 
Ɋɟɡɟɪɜɧɵɟ ɡɚɳɢɬɵ: 
ɚ) Ɍɨɤɨɜɚɹ ɡɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ – ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ 

ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ ɨɬ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɄɁ ɢ ɩɟɪɟɝɪɭɡɨɤ; 
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ɛ) Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ – ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ ɨɬ 
ɜɧɟɲɧɢɯ ɫɢɦɦɟɬɪɢɱɧɵɯ ɄɁ; 

ɜ) Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɨɣ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ;  
ɝ) Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ ɬɨɤɨɦ ɜɨɡɛɭɠɞɟɧɢɹ; 
ɞ) Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ ɡɚɦɵɤɚɧɢɹ ɧɚ ɡɟɦɥɸ – ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɡɚɳɢɬɵ 

ɝɟɧɟɪɚɬɨɪɚ ɨɬ ɡɚɦɵɤɚɧɢɹ ɧɚ ɡɟɦɥɸ ɜ ɨɞɧɨɣ ɬɨɱɤɟ ɰɟɩɢ ɜɨɡɛɭɠɞɟɧɢɹ. 
 
5.1.2 Ɂɚɳɢɬɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ  
 
Ⱦɥɹ ɡɚɳɢɬɵ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ-125000/220-ɍ1ɞɨɥɠɧɵ ɛɵɬɶ 

ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɭɫɬɪɨɣɫɬɜɚ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɨɬ ɫɥɟɞɭɸɳɢɯ ɩɨɜɪɟɠɞɟɧɢɣ ɢ 
ɧɚɪɭɲɟɧɢɣ ɧɨɪɦɚɥɶɧɨɝɨ ɪɟɠɢɦɚ ɪɚɛɨɬɵ: 

– ɦɧɨɝɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ ɜ ɨɛɦɨɬɤɚɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɢ ɧɚ ɜɵɜɨɞɚɯ; 
– ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɜ ɨɛɦɨɬɤɟ ɢ ɧɚ ɜɵɜɨɞɚɯ, 

ɩɪɢɫɨɟɞɢɧёɧɧɵɯ ɤ ɫɟɬɢ ɫ ɝɥɭɯɨɡɚɡɟɦɥёɧɧɨɣ ɧɟɣɬɪɚɥɶɸ; 
– ɜɢɬɤɨɜɵɯ ɡɚɦɵɤɚɧɢɣ ɜ ɨɛɦɨɬɤɚɯ; 
– ɬɨɤɨɜ ɜ ɨɛɦɨɬɤɚɯ, ɨɛɭɫɥɨɜɥɟɧɧɵɯ ɜɧɟɲɧɢɦɢ ɄɁ; 
– ɬɨɤɨɜ ɜ ɨɛɦɨɬɤɚɯ, ɨɛɭɫɥɨɜɥɟɧɧɵɯ ɩɟɪɟɝɪɭɡɤɨɣ; 
– ɩɨɧɢɠɟɧɢɹ ɭɪɨɜɧɹ ɦɚɫɥɚ; 
– ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɜ ɫɟɬɢ 13,8 ɤȼ. 
Ⱦɥɹ ɡɚɳɢɬɵ ɨɬ ɜɵɲɟɭɤɚɡɚɧɧɵɯ ɩɨɜɪɟɠɞɟɧɢɣ ɢ ɧɚɪɭɲɟɧɢɣ ɧɨɪɦɚɥɶɧɨɝɨ 

ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɛɥɨɱɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɨɫɧɨɜɧɵɟ ɢ 
ɪɟɡɟɪɜɧɵɟ ɡɚɳɢɬɵ. 

Ɉɫɧɨɜɧɵɟ ɡɚɳɢɬɵ:  
ɚ) Ƚɚɡɨɜɚɹ ɡɚɳɢɬɚ; 
ɛ) ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ; 
Ɋɟɡɟɪɜɧɵɟ ɡɚɳɢɬɵ: 
ɚ) Ɍɨɤɨɜɚɹ ɡɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ  
ɛ) Ɇɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ ɫ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦ ɩɭɫɤɨɦ ɧɚɩɪɹɠɟɧɢɹ 
ɜ) Ɍɨɤɨɜɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ; 
ɝ) Ɂɚɳɢɬɚ ɨɬ ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɜ ɫɟɬɢ 13,8 ɤȼ. 
ɞ) Ɂɚɳɢɬɚ ɨɬ ɩɨɬɟɪɢ ɨɯɥɚɠɞɟɧɢɹ 
ɟ) Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɟɜɚ  
ɠ) Ɂɚɳɢɬɚ ɨɬ ɫɧɢɠɟɧɢɹ ɢ ɩɨɜɵɲɟɧɢɹ ɭɪɨɜɧɹ ɦɚɫɥɚ.  
 
5.1.3 Ɂɚɳɢɬɵ ɈɊɍ - 220 ɤȼ 
 
ȼ ɤɚɱɟɫɬɜɟ ɡɚɳɢɬɵ ɈɊɍ 220 ɤȼ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɩɪɨɞɨɥɶɧɚɹ 

ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɲɢɧ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɄɁ. 
 
5.1.4 Ɂɚɳɢɬɵ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ 220 ɤȼ 
 
Ɉɫɧɨɜɧɚɹ ɡɚɳɢɬɚ – ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨ-ɮɚɡɧɚɹ ɜɵɫɨɤɨɱɚɫɬɨɬɧɚɹ ɡɚɳɢɬɚ ɨɬ 

ɜɫɟɯ ɜɢɞɨɜ ɄɁ. 
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Ɋɟɡɟɪɜɧɵɟ ɡɚɳɢɬɵ: 
– 3-ɯ ɫɬɭɩɟɧɱɚɬɚɹ ɞɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ (ɞɡ) ɨɬ ɦɟɠɞɭɮɚɡɧɵɯ ɄɁ; 
– ɬɨɤɨɜɚɹ ɨɬɫɟɱɤɚ – ɞɥɹ ɡɚɳɢɬɵ ɨɬ ɛɥɢɡɤɢɯ ɦɟɠɞɭɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ; 
– 4-ɯ ɫɬɭɩɟɧɱɚɬɚɹ ɬɨɤɨɜɚ ɧɚɩɪɚɜɥɟɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ 

(ɬɧɡɧɩ); 
– ɜɵɫɨɤɨɱɚɫɬɨɬɧɨɟ ɬɟɥɟɭɫɤɨɪɟɧɢɟ ɪɟɡɟɪɜɧɵɯ ɫɬɭɩɟɧɟɣ ɞɡ ɢ ɬɧɡɧɩ; 
Ⱦɥɹ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɨɬɤɚɡɚ ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ 

ɍɊɈȼ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɜɵɤɥɸɱɚɬɟɥɟɣ; 
ɉɪɨɬɢɜɨɚɜɚɪɢɣɧɚɹ ɚɜɬɨɦɚɬɢɤɚ: 
– ɚɜɬɨɦɚɬɢɤɚ ɥɢɤɜɢɞɚɰɢɢ ɚɫɢɧɯɪɨɧɧɵɯ ɪɟɠɢɦɨɜ (ȺɅȺɊ); 
– ɚɜɬɨɦɚɬɢɤɚ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨɜɵɲɟɧɢɹ ɱɚɫɬɨɬɵ (ȺɈɉɑ). 
 
5.2 Ɋɟɤɨɦɟɧɞɭɟɦɵɟ ɤ ɭɫɬɚɧɨɜɤɟ ɭɫɬɪɨɣɫɬɜɚ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ 

 
Ⱦɥɹ ɡɚɳɢɬɵ ɫɢɥɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɝɥɚɜɧɨɣ ɫɯɟɦɵ Ƚɗɋ ɢ ɥɢɧɢɣ 

ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɭɫɬɚɧɨɜɤɚ ɫɨɜɪɟɦɟɧɧɵɯ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ 
ɬɟɪɦɢɧɚɥɨɜ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ ɮɢɪɦɵ «ɗɥɟɤɬɪɨɳɢɬ».  

ɉɪɨɜɟɞɟɦ ɪɚɫɱɟɬ ɩɪɨɞɨɥɶɧɨɣ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ ɢ 
ɡɚɳɢɬɵ ɨɬ ɩɨɜɵɲɟɧɢɹ, ɪɟɚɥɢɡɨɜɚɧɧɨɣ ɜ ɲɤɚɮɭ ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ. 

 
5.3 Ɋɚɫɱёɬ ɩɪɨɞɨɥɶɧɨɣ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ 
 
Ⱦɟɣɫɬɜɢɟ ɡɚɳɢɬɵ ɨɫɧɨɜɚɧɨ ɧɚ ɫɪɚɜɧɟɧɢɢ ɜɟɥɢɱɢɧ ɢ ɮɚɡ ɬɨɤɨɜ ɜ ɧɚɱɚɥɟ ɢ ɜ 

ɤɨɧɰɟ ɨɛɦɨɬɤɢ ɮɚɡɵ ɫɬɚɬɨɪɚ. 
Ɍɪɟɯɮɚɡɧɚɹ ɫɯɟɦɚ ɰɟɩɟɣ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɩɪɨɞɨɥɶɧɨɣ ȾɎɁ ɝɟɧɟɪɚɬɨɪɚ 

ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.1. 
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Ɋɢɫɭɧɨɤ 5.1 – Ɍɪɟɯɮɚɡɧɚɹ ɫɯɟɦɚ ɰɟɩɟɣ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɩɪɨɞɨɥɶɧɨɣ 
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ 

 
ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɨɣ ɛɵ-

ɫɬɪɨɞɟɣɫɬɜɭɸɳɟɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɣ (         ɧɨɦ) ɡɚɳɢɬɨɣ ɨɬ ɦɟɠɞɭɮɚɡɧɵɯ ɄɁ ɜ 
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ɨɛɦɨɬɤɟ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ. Ɂɚɳɢɬɚ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 
ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ ȽȽ ɢ ȼȽ, ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɢ ɧɚ ɩɭɫɤ ɩɨɠɚɪɨɬɭɲɟɧɢɹ. 

Ɂɚɳɢɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɬɪɟɯɮɚɡɧɨɣ ɢ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ ɌɌ 2.4 ɜ ɥɢɧɟɣɧɵɯ 
ɜɵɜɨɞɚɯ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɤ ɌɌ 1.2 ɜ ɧɟɣɬɪɚɥɶɧɵɯ ɜɵɜɨɞɚɯ. 

Ɉɛɳɢɣ ɜɢɞ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 5.2. 
 

            – ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɣ ɬɨɤ;     – ɬɨɤ ɧɟɣɬɪɚɥɢ ɝɟɧɟɪɚɬɨɪɚ;    – ɬɨɤ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ;     – ɬɨɤ ɬɨɪɦɨɠɟɧɢɹ 
Ɋɢɫɭɧɨɤ 5.2 – Ɉɛɳɢɣ ɜɢɞ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ 

 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ: 
       ɧɨɦ                                 Ⱥ               (5.1) 

 
ɇɚɱɚɥɶɧɵɣ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɩɪɢ 

ɦɚɥɵɯ ɬɨɪɦɨɡɧɵɯ ɬɨɤɚɯ. ȼɟɥɢɱɢɧɚ     ɜɵɛɢɪɚɟɬɫɹ ɫ ɭɱɟɬɨɦ ɜɨɡɦɨɠɧɨɫɬɢ        ɨɬ-
ɫɬɪɨɣɤɢ ɡɚɳɢɬɵ ɨɬ ɬɨɤɚ ɧɟɛɚɥɚɧɫɚ ɧɨɦɢɧɚɥɶɧɨɝɨ ɪɟɠɢɦɚ. 

          ɨɞɧ      ɧɨɦ        ɧɨɦ               (5.2) 
 
ɝɞɟ         – ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɌɌ;          – ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɌɌ. 

ɍɫɬɚɜɤɚ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
         ɧɛ ɧɨɦ          ɧɨɦ       ɧɨɦ               (5.2) 
 

ɝɞɟ       – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ. 
ɉɪɢɧɢɦɚɟɦ ɬɢɩɨɜɭɸ ɭɫɬɚɜɤɭ, ɪɚɜɧɭɸ         : 
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Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɤ 
ɩɨɜɪɟɠɞɟɧɢɹɦ ɩɪɢ ɩɪɨɬɟɤɚɧɢɢ ɬɨɤɚ ɧɚɝɪɭɡɤɢ. ȼɟɥɢɱɢɧɚ     ɜɵɛɢɪɚɟɬɫɹ ɫ ɭɱɟɬɨɦ 
ɨɬɫɬɪɨɣɤɢ ɡɚɳɢɬɵ ɨɬ ɬɨɤɨɜ ɧɟɛɚɥɚɧɫɚ, ɜɵɡɜɚɧɧɵɯ ɩɨɝɪɟɲɧɨɫɬɹɦɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɩɪɢ ɫɤɜɨɡɧɨɦ ɄɁ. 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɄɁ: 
                  ɨɞɧ                     (5.3) 

                            – ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɱɟɪɟɡ ɌɌ ɜ ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɚɯ ɩɪɢ 

ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɄɁ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ;       – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɧɚɥɢɱɢɟ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ 
ɫɨɫɬɚɜɥɹɸɳɟɣ. 

                                          
 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
                                (5.4) 

 
ɝɞɟ      ɬɨɤ ɬɪɟɯɮɚɡɧɨɝɨ ɄɁ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ. 
                     

 
ɉɪɢɧɢɦɚɟɦ ɦɢɧɢɦɚɥɶɧɭɸ ɭɫɬɚɜɤɭ         
Ɍɨɪɦɨɡɧɨɣ ɬɨɤ ȼ ɨɩɪɟɞɟɥɹɟɬ ɬɨɱɤɭ ɢɡɥɨɦɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ    

ɫɪɚɛɚɬɵɜɚɧɢɹ.  
ɉɪɢ ɜɵɛɨɪɟ ȼ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɭɫɥɨɜɢɟ: 
                                  (5.5) 

 
ɉɪɢɧɢɦɚɟɦ ɬɢɩɨɜɨɟ ɡɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ȼ = 1,2 (ɩɪɢ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ 

ɦɟɧɶɲɟ 100 Ɇȼɬ).  
ɉɪɢ  ɬɨɤɟ   Iɬ ≥ ȼ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɟɪɟɤɥɸɱɟɧɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: ɟɫɥɢ I1 ≥ ȼ ɢ 

I2 ≥ ȼ ɡɚɳɢɬɚ ɛɥɨɤɢɪɭɟɬɫɹ, ɩɪɢ ɭɫɥɨɜɢɢ I1 < ȼ ɢɥɢ I2 < ȼ ɧɚɤɥɨɧ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɬɨɪɦɨɠɟɧɢɹ.  

ɉɨ ɪɚɫɫɱɢɬɚɧɧɵɦ ɩɚɪɚɦɟɬɪɚɦ ɩɨɫɬɪɨɢɦ ɪɟɚɥɶɧɭɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ 
ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɨɞɨɥɶɧɨɣ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ ɪɢɫɭɧɨɤ 5.3. 
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Ɋɢɫɭɧɨɤ 5.3 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɨɞɨɥɶɧɨɣ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ 
ɡɚɳɢɬɵ ɫ ɭɱёɬɨɦ ɪɚɫɫɱɢɬɚɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ 

Ɂɚɳɢɬɚ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ, ɨɫɬɚɧɨɜ 
ɬɭɪɛɢɧɵ ɫɨ ɫɛɪɨɫɨɦ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ ɢ ɧɚ ɩɭɫɤ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 
ɝɟɧɟɪɚɬɨɪɚ. 

 
5.4 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ  
 
Ɂɚɳɢɬɚ ɨɛɟɫɩɟɱɢɜɚɟɬ 100% ɨɯɜɚɬ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ, 

ɪɚɛɨɬɚɸɳɟɝɨ ɜ ɪɟɠɢɦɟ ɢɡɨɥɢɪɨɜɚɧɧɨɝɨ ɛɥɨɤɚ ɢ ɧɟ ɢɦɟɸɳɟɝɨ ɝɚɥɶɜɚɧɢɱɟɫɤɨɣ 
ɫɜɹɡɢ ɫ ɫɢɫɬɟɦɨɣ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ. 

Ɂɚɳɢɬɚ ɜɵɩɨɥɧɟɧɚ ɫ ɩɨɦɨɳɶɸ ɞɜɭɯ ɨɪɝɚɧɨɜ ɧɚɩɪɹɠɟɧɢɹ: 
1) ɉɟɪɜɵɣ ɨɪɝɚɧ (U0) ɪɟɚɝɢɪɭɟɬ ɧɚ ɨɫɧɨɜɧɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ ɧɚɩɪɹɠɟɧɢɹ 

ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ U0 ɢ ɡɚɳɢɳɚɟɬ 85-95% ɜɢɬɤɨɜ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ 
ɫɬɨɪɨɧɵ ɮɚɡɧɵɯ ɜɵɜɨɞɨɜ; U0 ɜɤɥɸɱɚɟɬɫɹ ɧɚ ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 3U0 Ɍɇ ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɨɜ ɝɟɧɟɪɚɬɨɪɚ, ɢɡɦɟɪɹɟɦɨɟ 
ɨɛɦɨɬɤɨɣ «ɪɚɡɨɦɤɧɭɬɵɣ ɬɪɟɭɝɨɥɶɧɢɤ». 

ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɨɫɧɨɜɧɨɣ ɝɚɪɦɨɧɢɤɢ ɜɵɛɢɪɚɟɬɫɹ ɢɡ 
ɭɫɥɨɜɢɹ ɨɬɫɬɪɨɣɤɢ ɨɬ ɞɟɣɫɬɜɭɸɳɟɝɨ ɡɧɚɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɫɧɨɜɧɨɣ ɱɚɫɬɨɬɵ ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ 
ɢɧɞɭɤɰɢɟɣ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ             ɩɪɢ ɄɁ ɧɚ ɡɟɦɥɸ ɧɚ 
ɫɬɨɪɨɧɟ ȼɇ. 

Ɋɚɫɱɟɬ           ɜɵɩɨɥɧɟɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɬɨɞɢɤɨɣ, ɪɟɤɨɦɟɧɞɨɜɚɧɧɨɣ 
Ɋɭɤɨɜɨɞɹɳɢɦɢ ɍɤɚɡɚɧɢɹɦɢ. 

ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ, ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ 
ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ ɢɧɞɭɤɰɢɟɣ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ 
ɧɚ ɪɢɫɭɧɤɟ 5.4. 
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Ɋɢɫɭɧɨɤ 5.4 - ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ, ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ 

ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ ɢɧɞɭɤɰɢɟɣ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
 

ɍɫɥɨɜɧɵɟ ɨɛɨɡɧɚɱɟɧɢɹ: 
         – ёɦɤɨɫɬɶ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɜɵɫɲɟɝɨ ɢ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ 
ɨɞɧɨɣ ɮɚɡɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 0,009 ɦɤɎ/ɮɚɡɭ; 
    – ёɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɧɚ ɡɟɦɥɸ. 
ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 0,91 ɦɤɎ/ɮɚɡɭ; 
   - ёɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɇɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ ɡɟɦɥɸ. 
ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 0,0073 ɦɤɎ/ɮɚɡɭ; 
    – ёɦɤɨɫɬɶ ɲɢɧɨɩɪɨɜɨɞɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɡɟɦɥɟ. ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 
0,008 ɦɤɎ/ɮɚɡɭ; 
      – ёɦɤɨɫɬɶ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ 13,8 ɤȼ. ɉɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ 
0,027 ɦɤɎ/ɮɚɡɭ. 

                              (5.6) 
                                         
    – ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɡɚɦɵɤɚɧɢɢ ɧɚ ɡɟɦɥɸ ɧɚ 

ɫɬɨɪɨɧɟ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ: 
                                                 (5.7) 
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ɋɭɦɦɚɪɧɵɣ ёɦɤɨɫɬɧɨɣ ɬɨɤ ɫɟɬɢ 13,8 ɤȼ: 
                                          . (5.8) 
 

ɇɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢ 
ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɹɯ ɧɚ ɫɬɨɪɨɧɟ 220 ɤȼ: 
                                   (5.9) 

                                          
 
ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɜɵɪɚɠɟɧɢɸ: 

                         (5.10) 

ɝɞɟ   =1,5 – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; 
         – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ Ɍɇ;    = 0,95 – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ. 
                                

           

    ɢɦɟɟɬ ɭɫɬɚɜɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɪɟɝɭɥɢɪɭɟɦɭɸ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 5 ɞɨ 20 ȼ. 

ɉɪɢɧɢɦɚɟɦ ɫɥɟɞɭɸɳɢɟ ɭɫɬɚɜɤɢ:     ɫ ɭɫɬɚɜɤɨɣ 5 ȼ ɞɟɣɫɬɜɭɟɬ ɫ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɫɢɝɧɚɥ;      ɫ ɭɫɬɚɜɤɨɣ 10 ȼ ɢ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɪɚɡɝɪɭɡɤɭ ɚɝɪɟɝɚɬɚ;     ɫ ɭɫɬɚɜɤɨɣ ɪɚɜɧɨɣ 
15 ȼ ɢ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 
ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ ȽȽ ɢ ȼȽ ɢ ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɫɨ ɫɛɪɨɫɨɦ ɚɜɚɪɢɣɧɨ-
ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ. 

2) ȼɬɨɪɨɣ ɨɪɝɚɧ     ɪɟɚɝɢɪɭɟɬ ɧɚ ɫɨɨɬɧɨɲɟɧɢɟ ɧɚɩɪɹɠɟɧɢɟ ɬɪɟɬɟɣ 
ɝɚɪɦɨɧɢɤɢ ɢ ɜ ɧɟɣɬɪɚɥɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɢ ɡɚɳɢɳɚɟɬ ɩɨɪɹɞɤɚ 30% ɜɢɬɤɨɜ 
ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɧɟɣɬɪɚɥɢ. 

Ⱦɥɹ ɨɪɝɚɧɚ     ɭɫɬɚɜɤɚ ɩɨ ɤɨɷɮɮɢɰɢɟɧɬɭ ɬɨɪɦɨɠɟɧɢɹ ɪɟɝɭɥɢɪɭɟɬɫɹ ɨɬ 1 ɞɨ 
3. 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɟɣɬɪɚɥɢ ɝɟɧɟɪɚɬɨɪɚ ɞɨ ɦɟɫɬɚ ɡɚɦɵɤɚɧɢɹ ɜ ɨɛɦɨɬɤɟ ɫɬɚɬɨɪɚ 
ɡɚɜɢɫɢɬ ɨɬ   : 
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                        (5.11) 

 
ɉɪɢ        ɨɪɝɚɧ     ɪɚɛɨɬɚɟɬ ɫɟɥɟɤɬɢɜɧɨ ɢ ɡɚɳɢɳɚɟɬ 32,3 % ɨɛɦɨɬɤɢ 

ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɧɟɣɬɪɚɥɢ. 
Ɂɚɳɢɬɚ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 

ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ ɢ ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɫɨ ɫɛɪɨɫɨɦ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ 
ɡɚɬɜɨɪɨɜ.  
 

5.5 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ  
 

1) ɍɫɬɚɜɤɚ ɤɨɦɩɥɟɤɬɚ U2> ɜɵɛɢɪɚɟɬɫɹ: 
                 (5.12) 

 

                                 

 
2) ȼ ɞɨɩɨɥɧɟɧɢɟ ɤ ɜɵɲɟɭɤɚɡɚɧɧɨɣ ɡɚɳɢɬɟ ɧɚ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɭɫɦɨɬɪɟɧ 

ɜɬɨɪɨɣ ɨɪɝɚɧ U1> ɫ ɭɫɬɚɜɤɨɣ         ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɪɚɛɨɬɵ ɜ ɪɟɠɢɦɟ 
ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɢɥɢ ɩɪɢ ɫɛɪɨɫɟ ɧɚɝɪɭɡɤɢ.  

3)     ɜɜɨɞɢɬɫɹ ɜ ɪɚɛɨɬɭ ɜ ɪɟɠɢɦɟ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɝɟɧɟɪɚɬɨɪɚ: 
                 (5.13) 

                                  

ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɬɨɤɚ, ɤɨɧɬɪɨɥɢɪɭɸɳɟɝɨ ɨɬɫɭɬɫɬɜɢɟ ɬɨɤɚ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɚ 
ɧɚ ɫɬɨɪɨɧɟ 220 ɤȼ ɩɪɢɧɢɦɚɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɣ ɪɚɜɧɨɣ          

Ɂɚɳɢɬɚ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ 
ɜɵɤɥɸɱɚɬɟɥɹ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
 

5.6 Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 
ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ 
 

Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ 
ɝɟɧɟɪɚɬɨɪɚ ɬɨɤɚɦɢ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 
ɦɟɠɞɭɮɚɡɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ ɢ ɞɪɭɝɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɪɟɠɢɦɚɯ 



68 
 

ɷɧɟɪɝɨɫɢɫɬɟɦɵ, ɚ ɬɚɤɠɟ ɩɪɢ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ ɜ ɫɚɦɨɦ 
ɝɟɧɟɪɚɬɨɪɟ. 

Ɂɚɳɢɬɚ ɪɟɚɝɢɪɭɟɬ ɧɚ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ    : 
           (5.14) 

 
ɝɞɟ    – ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɩɟɪɜɢɱɧɨɣ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɚ,     – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ ɜ ɩɟɪɜɢɱɧɨɣ ɰɟɩɢ. 

Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɧɟɫɢɦɦɟɬɪɢɱɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɧɟɢɡɦɟɧɧɨɦ 
ɡɧɚɱɟɧɢɢ ɬɨɤɚ    ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɜɵɪɚɠɟɧɢɟɦ: 
             (5.15) 

ɝɞɟ       – ɩɚɪɚɦɟɬɪ, ɡɚɞɚɧɧɵɣ ɡɚɜɨɞɨɦ-ɢɡɝɨɬɨɜɢɬɟɥɟɦ. 
Ɂɚɳɢɬɚ ɫɨɞɟɪɠɢɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɨɪɝɚɧɵ: 
1) ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ          ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ    

ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 
(ɞɟɣɫɬɜɭɟɬ ɧɚ ɫɢɝɧɚɥ). 

ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: 
 
                               

 
2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ          ɫɪɚɛɚɬɵɜɚɟɬ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 

ɭɜɟɥɢɱɟɧɢɢ ɡɧɚɱɟɧɢɹ    ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ ɜɵɛɢɪɚɟɬɫɹ ɩɨ 
ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɝɨ ɩɭɫɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɩɪɢ              
ɉɪɢ ɷɬɨɦ: 
                      (5.16) 

 
ɍɫɬɚɜɤɚ ɪɚɜɧɚ: 

                             (5.17) 

 
ɝɞɟ           – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 
                 (5.18) 
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ɉɪɢ ɷɬɨɦ ɞɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɩɨ 
ɬɟɩɥɨɜɨɦɭ ɞɟɣɫɬɜɢɸ ɬɨɤɚ, ɪɚɜɧɨɝɨ               

                      

 
3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɩɪɢ ɭɞɚɥɟɧɧɵɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɪɟɠɢɦɚɯ, ɫɨɩɪɨɜɨɠɞɚɸɳɢɯɫɹ ɬɨɤɚɦɢ ɩɟɪɟɝɪɭɡɤɢ    ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ, ɨɩɪɟɞɟɥɹɟɦɨɣ ɭɪɚɜɧɟɧɢɟɦ: 

               (5.19) 

                    

 
Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 

ɜ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 5.1. 
 

Ɍɚɛɥɢɰɚ 5.1 – Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɝɟɧɟɪɚɬɨɪɟ 

Ʉɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɩɨ ɬɨɤɭ 
ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ I2/Iɧ 

1,0 0,6 0,5 0,4 0,3 0,2 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ (ɫ) 20 55 80 220 500 600 
 
ɏɚɪɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 
ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ (I2) ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.3. 

 
Ɋɢɫɭɧɨɤ 5.3 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 
ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ (I2) 
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ɂɫɯɨɞɹ ɢɡ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɜɪɟɦɹ 
ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɢɦɚɟɦ: t ɦɢɧ. = 20 ɫ, t ɦɚɤɫ. = 600 ɫ. 

ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɢɦɢɬɢɪɭɟɬ ɩɪɨɰɟɫɫ ɨɯɥɚɠɞɟɧɢɹ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ 
ɩɨɫɥɟ ɭɫɬɪɚɧɟɧɢɹ ɩɟɪɟɝɪɭɡɤɢ ɩɨ ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɦɭ ɡɚɤɨɧɭ. ɂɧɬɟɝɪɚɥɶɧɵɣ 
ɨɪɝɚɧ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

4) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ         ɫɪɚɛɚɬɵɜɚɟɬ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ    ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɢ ɹɜɥɹɟɬɫɹ 
ɡɚɳɢɬɨɣ ɨɬ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ. 

Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɣ: 
1. ɂɡ ɭɫɥɨɜɢɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɟɪɟɝɪɟɜɚ ɪɨɬɨɪɚ ɩɪɢ ɩɪɨɬɟɤɚɧɢɢ ɬɨɤɚ 

ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ; 
2. ɂɡ ɭɫɥɨɜɢɹ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɪɢ ɞɜɭɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ 

ɡɚɦɵɤɚɧɢɢ ɧɚ ɲɢɧɚɯ ȼɇ ɛɥɨɤɚ ɢ ɧɚ ɨɬɯɨɞɹɳɢɯ BɅ. 
3. ɂɡ ɭɫɥɨɜɢɹ ɫɨɝɥɚɫɨɜɚɧɢɹ ɩɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɢ ɜɪɟɦɟɧɢ ɞɟɣɫɬɜɢɹ ɫ 

ɡɚɳɢɬɚɦɢ BJI. 
ɉɨ ɩɟɪɜɨɦɭ ɭɫɥɨɜɢɸ: ɜɵɛɨɪ ɬɨɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɤɪɢɜɨɣ 

ɩɪɟɞɟɥɶɧɨɣ ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɪɨɬɟɤɚɧɢɹ ɱɟɪɟɡ ɝɟɧɟɪɚɬɨɪ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ. 

ɉɨ ɜɬɨɪɨɦɭ ɭɫɥɨɜɢɸ: 
ɚ) ɩɨ ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɪɢ ɞɜɭɯɮɚɡɧɵɯ ɤɨɪɨɬɤɢɯ 

ɡɚɦɵɤɚɧɢɹɯ ɧɚ ɲɢɧɚɯ ȼɇ ɛɥɨɤɚ: 
                                 (5.20) 

 
ɝɞɟ      - ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ;     - ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ;     - ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ. 
                                              

 
ɛ) ɩɨ ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɤ ɩɨɜɪɟɠɞɟɧɢɹɦ ɜ ɤɨɧɰɟ 

ɥɢɧɢɣ 220 ɤȼ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɜɵɤɥɸɱɚɬɟɥɟɣ ɧɚ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɦ ɤɨɧɰɟ ȼɅ ɢ 
ɪɚɛɨɬɟ ɜɫɟɯ ɝɟɧɟɪɚɬɨɪɨɜ: 
                  (5.21) 

                                            (5.22) 
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                                           (5.23) 

                     (5.24) 
                                

 
ɉɪɢ ɞɜɭɯɮɚɡɧɨɦ ɄɁ ɜ ɤɨɧɰɟ ȼɅ 220 ɤȼ: 

                           (5.25) 

 

                                                

 
ɉɨ ɬɪɟɬɶɟɦɭ ɭɫɥɨɜɢɸ: ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ 

ɫɨɝɥɚɫɨɜɚɧɢɹ ɩɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫ ɪɟɡɟɪɜɧɵɦɢ ɡɚɳɢɬɚɦɢ ɥɢɧɢɢ. ȼ ɫɜɹɡɢ ɫ 
ɨɬɫɭɬɫɬɜɢɟɦ ɧɟɨɛɯɨɞɢɦɵɯ ɞɚɧɧɵɯ ɩɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɜɬɨɪɨɦɭ 
ɭɫɥɨɜɢɸ. 

Ɉɬɫɟɱɤɚ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,5 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ 
ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ.  
 

5.7 Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɫɬɚɬɨɪɚ  
 

Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ ɨɛɦɨɬɨɤ 
ɫɬɚɬɨɪɚ. Ɂɚɳɢɬɚ ɜɵɩɨɥɧɟɧɚ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ ɢ ɫɨɞɟɪɠɢɬ 
ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɨɪɝɚɧɵ: 

1) ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ 
ɞɟɣɫɬɜɭɸɳɢɣ ɜ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɭɸ ɫɢɝɧɚɥɢɡɚɰɢɸ. 

ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɪɚɜɧɚ: 
                                    (5.26) 

 
ɝɞɟ Ʉɇ=1,05 – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ, 
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Ʉȼ=0,98 – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ. 
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ t=9,0 ɫ. 
ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ 

ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. 
ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ ɪɚɜɧɚ: 

                            (5.27) 

 
2) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ 

ɜɪɟɦɟɧɢ. 
ɍɫɬɚɜɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɢɧɬɟɝɪɚɥɶɧɨɣ 

ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɣ ɜ ɬɚɛɥɢɰɟ 5.2. 
 
Ɍɚɛɥɢɰɚ 5.2 – ɂɧɬɟɝɪɚɥɶɧɚɹ ɩɟɪɟɝɪɭɡɨɱɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ 

Ʉɪɚɬɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ, I/I ɇ 

1,1 1,15 1,2 1,25 1,3 1,4 1,5 2,0 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ (ɫ) 3600 900 360 300 240 120 60 1 

 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ 

ɩɟɪɟɝɪɭɡɨɤ      ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.4. 
 

 
Ɋɢɫɭɧɨɤ 5.4 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ 

 
ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɡɚɳɢɬɵ ɱɟɪɟɡ ɨɬɤɥɸɱɚɸɳɢɣ ɨɪɝɚɧ ɞɟɣɫɬɜɭɟɬ ɧɚ 

ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
ɍɫɬɚɜɤɚ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɨɬɤɥɸɱɚɸɳɟɝɨ ɨɪɝɚɧɚ ɩɪɢɧɢɦɚɟɬɫɹ 

ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɪɚɜɧɨɣ 0,01 ɫ. 
3) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 

ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. 
ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ: 
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Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ, ɫ 
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                               (5.28) 

 
Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɜɵɩɨɥɧɟɧɚ ɫ ɩɭɫɤɨɦ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ UȽ.  
ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɹɬɨ ɪɚɜɧɵɦ: 

                                                  (5.29) 

 
Ɉɬɫɟɱɤɚ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,5 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ 

ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
 

5.8 Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ 
 

Ɂɚɳɢɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɞɢɫɬɚɧɰɢɨɧɧɵɯ ɨɪɝɚɧɨɜ ɢ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ 
ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɬɨɤɚ ɜ ɧɟɣɬɪɚɥɢ ɝɟɧɟɪɚɬɨɪɚ ɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɞɚɟɬɫɹ ɜ ɜɢɞɟ ɤɪɭɝɚ, ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɜ I ɢ 
II  ɤɜɚɞɪɚɧɬɟ ɫɨ ɫɦɟɳɟɧɢɟɦ ɜ III  ɢ IV  ɤɜɚɞɪɚɧɬ ɤɨɦɩɥɟɤɫɧɨɣ ɩɥɨɫɤɨɫɬɢ 
ɫɨɩɪɨɬɢɜɥɟɧɢɣ. 

1) ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɜɵɛɢɪɚɟɬɫɹ ɩɨ ɭɫɥɨɜɢɸ 
ɨɛɟɫɩɟɱɟɧɢɹ ɞɟɣɫɬɜɢɹ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ ɧɟ ɛɨɥɟɟ 1 ɫ. ɍɤɚɡɚɧɧɚɹ ɜɵɞɟɪɠɤɚ 
ɜɪɟɦɟɧɢ ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɭɫɥɨɜɢɸ ɫɨɝɥɚɫɨɜɚɧɢɹ ɫ ɩɟɪɜɵɦɢ ɫɬɭɩɟɧɹɦɢ ɡɚɳɢɬ 
ɥɢɧɢɣ, ɨɬɯɨɞɹɳɢɯ ɨɬ ɲɢɧ Ƚɗɋ. 

ɋɨɝɥɚɫɨɜɚɧɢɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɥɹ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɧɚ ɲɢɧɚɯ 220 ɤȼ Ƚɗɋ 
ɨɞɧɨɝɨ ɛɥɨɤɚ.     ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɧɚɩɪɹɠɟɧɢɸ 220 ɤȼ, ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 

ɚ) ɩɨ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ ɩɟɪɜɨɣ ɫɬɭɩɟɧɶɸ ɡɚɳɢɬ ȼɅ: 
                       (5.30) 

 
ɝɞɟ     – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɤɨɥɢɱɟɫɬɜɨ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ;    – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɫɮɨɪɦɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɧɚɩɪɹɠɟɧɢɸ ɫɬɨɪɨɧɵ 
220 ɤȼ; 

Z1Ʌ’ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɥɢɧɢɢ. 
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ȼ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ, ɩɪɢɜɟɞɟɧɧɵɯ ɤ ɧɨɦɢɧɚɥɶɧɵɦ ɩɚɪɚɦɟɬɪɚɦ 
ɝɟɧɟɪɚɬɨɪɚ: 
                                                   
   ɜ ɩɟɪɜɢɱɧɵɯ Ɉɦɚɯ ɫɨɫɬɚɜɢɬ: 

                               (5.31) 
 

ɝɞɟ                      
 

ɍɫɬɚɜɤɚ ɧɚ ɪɟɥɟ ɛɭɞɟɬ ɪɚɜɧɚ: 
                                         (5.32) 

 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ            ȼɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ 1 ɫɬɭɩɟɧɢ: 
1) Ɏɭɧɤɰɢɹ ΔZ ɨɬɥɢɱɚɟɬ ɩɨɜɪɟɠɞɟɧɢɟ ɨɬ ɤɚɱɚɧɢɣ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɩɨ 

ɫɤɨɪɨɫɬɢ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɢɡɦɟɧɟɧɢɹ ɩɨɥɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟ. ȼɜɢɞɭ ɨɬɫɭɬɫɬɜɢɹ 
ɧɟɨɛɯɨɞɢɦɵɯ ɞɚɧɧɵɯ ɞɥɹ ɪɚɫɱɟɬɚ ɩɪɢɧɢɦɚɟɦ             

2) ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ 
ɨɬɫɬɪɨɣɤɢ ɨɬ ɪɟɠɢɦɚ ɧɚɝɪɭɡɤɢ ɢ ɪɟɠɢɦɚ ɮɨɪɫɢɪɨɜɤɢ ɜɨɡɛɭɠɞɟɧɢɹ. 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ: 
                     (5.33) 

 
ɝɞɟ Iɧɚɝɪ – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ, Ⱥ. 
                              

 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ 

ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɜɵɩɨɥɧɹɟɬɫɹ ɪɚɫɱɟɬ ɬɨɤɚ ɫɬɚɬɨɪɚ ɩɪɢ ɞɜɨɣɧɨɦ ɬɨɤɟ 
ɜɨɡɛɭɠɞɟɧɢɹ (2Iɜ.ɧ.) ɢ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɡɚɠɢɦɚɯ ɫɬɚɬɨɪɚ 0,95Uɧ. (ɛɟɡ ɭɱɟɬɚ 
ɧɚɫɵɳɟɧɢɹ): 
                          (5.34) 
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ɝɞɟ Iɜ.ɯɯ– ɬɨɤ ɪɨɬɨɪɚ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ; 
Xd – ɫɢɧɯɪɨɧɧɨɟ ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɩɪɨɞɨɥɶɧɨɣ 

ɨɫɢ. 
                             

 
ɋ ɭɱɟɬɨɦ ɧɚɫɵɳɟɧɢɹ ɦɚɲɢɧɵ ɜɟɥɢɱɢɧɚ ɬɨɤɚ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɜ ɪɟɠɢɦɟ 

ɮɨɪɫɢɪɨɜɤɢ ɩɪɢɧɢɦɚɟɬɫɹ           
ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɷɬɨɦ ɪɟɠɢɦɟ: 

                    (5.35) 

                                                                             

                          (5.36) 

                               

 
ɍɝɨɥ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ ɪɚɜɟɧ φɧɚɝɪ.ɮ ≈ 74,3ɨ. 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 

                   (5.37) 

                           

                  (5.38) 
                                

 
Ɂɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ɧɚ ɪɟɥɟ ɫɨɫɬɚɜɢɬ: 

                   (5.39) 
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ɉɪɢɧɢɦɚɟɬɫɹ ɭɫɬɚɜɤɚ ZII=6,2 Ɉɦ. 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 

ɪɢɫɭɧɤɟ 5.5. 
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φ ɧɚɝɪ.ɮ =74,3°
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8

 
Ɋɢɫɭɧɨɤ 5.5 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ 

 
ȼɟɥɢɱɢɧɚ ɫɦɟɳɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɨɫɢ ɦɚɤɫɢɦɚɥɶɧɨɣ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 12%.  
ɍɫɬɚɜɤɢ ɩɨ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɫɦɟɳɟɧɢɹ: Zɫɦ1=0,46Ɉɦ, ZɫɦII=0,74 Ɉɦ. 
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɞɨɥɠɧɚ ɛɵɬɶ ɨɬɫɬɪɨɟɧɚ ɨɬ ɧɚɢɛɨɥɶɲɟɣ 

ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɪɟɡɟɪɜɧɵɯ ɡɚɳɢɬ ɥɢɧɢɣ. ȼɬɨɪɚɹ ɫɬɭɩɟɧɶ ɞɟɣɫɬɜɭɟɬ ɫ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,5 ɫ – ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ ɢ 
ɜɵɤɥɸɱɚɬɟɥɟɣ 0,4 ɤȼ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ – ɧɚ ɨɬɤɥɸɱɟɧɢɟ 
ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
 

5.9 Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ  
 

Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ ɨɛɦɨɬɨɤ 
ɪɨɬɨɪɚ. Ɂɚɳɢɬɚ ɜɵɩɨɥɧɟɧɚ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ. Ɂɚɳɢɬɚ 
ɫɨɞɟɪɠɢɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɨɪɝɚɧɵ: 

1) ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ 
ɞɟɣɫɬɜɭɸɳɢɣ ɜ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɭɸ ɫɢɝɧɚɥɢɡɚɰɢɸ. ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: 

                                          (5.40) 
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2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 
ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ: 
                               (5.41) 

 
3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ 

ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ. 
ɉɟɪɟɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 5.3. 

 
Ɍɚɛɥɢɰɚ 5.3 - ɉɟɪɟɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 
Ʉɪɚɬɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ I/Iɧ  1,1 1,15 1,2 1,25 1,3 1,4 1,5 2,0 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ, ɫ Ⱦɥɢɬɟɥɶɧɨ 210 150 120 90 72 60 20 

 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.6. 

 
Ɋɢɫɭɧɨɤ 5.6 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 

 
4) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ ɩɪɢ 

ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ:  
                               (5.42) 

 
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ ɩɪɢɧɢɦɚɟɬɫɹ 3,0 ɫ. Ɂɚɳɢɬɚ ɞɟɣɫɬɜɭɟɬ 

ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
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5.10 Ɍɚɛɥɢɰɚ ɭɫɬɚɜɨɤ ɢ ɦɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɡɚɳɢɬ 
 
Ɇɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 5.4. 
 

Ɍɚɛɥɢɰɚ 5.4 – Ɇɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɡɚɳɢɬ 
Ⱦɟɣɫɬɜɢɟ 
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Ɂɚɳɢɬɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ 

Ⱦɢɮ. ɡɚɳɢɬɚ 
ɩɪɨɞɨɥɶɧɚɹ     + + + +    

ɁɁȽ 
   

         +         +     + + +          + + +     

Ɂɉɇ    

1 ɫɬɭɩɟɧɶ   + +      

2 ɫɬɭɩɟɧɶ   + +      

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 
ɤ.ɡ. ɢ ɩɟɪɟɝɪɭɡɨɤ 

   

ɋɈ       + 

ɂɈ + +      

ɈɌɋ I 
       +      + +      

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. 
ɢ ɩɟɪɟɝɪɭɡɨɤ 

   

ɋɈ       + 
ɂɈ + +      

ɈɌɋ 
       +      + +      

ȾɁ    

1 
ɫɬɭɩɟɧɶ 

       +      + + +     

2 
ɫɬɭɩɟɧɶ 

       +      + +      

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ 

   
ɋɈ       + 
ɂɈ + +      

Ɉɬɫɟɱɤɚ + +      
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ɍɫɬɚɜɤɢ ɡɚɳɢɬ ɩɪɟɞɫɬɚɜɥɟɧɵ  ɜ ɬɚɛɥɢɰɟ 5.5. 
 

Ɍɚɛɥɢɰɚ 5.5 – ɍɫɬɚɜɤɢ ɡɚɳɢɬ 

 
 

Ɂɚɳɢɬɵ ɍɫɬɚɜɤɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ɉɬɧɨɫɢɬɟɥɶɧ
ɵɟ ɟɞɢɧɢɰɵ 

ɂɦɟɧɨɜɚɧɧɵɟ 
ɟɞɢɧɢɰɵ 

Ⱦɢɮ. ɡɚɳɢɬɚ 
ɩɪɨɞɨɥɶɧɚɹ     

Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ,       
       0,36 Ⱥ 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɨɪɦɨɠɟɧɢɹ,    

    - 

ɍɫɬɚɜɤɚ 
ɧɚɱɚɥɶɧɨɝɨ 

ɬɨɪɦɨɠɟɧɢɹ,     
       1,21 Ⱥ 

Ɍɨɪɦɨɡɧɨɣ ɬɨɤ, ȼ        3,62 Ⱥ 

ɁɁȽ 
   

        - 5 ȼ         - 10 ȼ        - 15 ȼ     
Ʉɨɷɮɮɢɰɢɟɧɬ 

ɬɨɪɦɨɠɟɧɢɹ,   
1,1 - 

Ɂɉɇ 
   

2ɫɬɭɩɟɧɶ              140 ȼ 

1 ɫɬɭɩɟɧɶ              120 ȼ 

Ɂɚɳɢɬɚ 
ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶ
ɧɨɫɬɢ ɨɬ 

ɧɟɫɢɦɦɟɬɪɢɱɧ
ɵɯ ɤ.ɡ. ɢ 

ɩɟɪɟɝɪɭɡɨɤ 

   

ɋɈ                0,17 Ⱥ 

ɉɈ                0,36 Ⱥ 

ɈɌɋ I                3,11 Ⱥ 

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ 

ɤ.ɡ. ɢ 
ɩɟɪɟɝɪɭɡɨɤ 

   

ɋɈ               2,58 Ⱥ 
ɉɈ               2,65 Ⱥ 

ɈɌɋ                 2,95 Ⱥ 

ȾɁ    
1 ɫɬɭɩɟɧɶ    0,16 3,8 Ɉɦ 

2 ɫɬɭɩɟɧɶ     0,53 6,2 Ɉɦ 

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ 
ɨɬ ɩɟɪɟɝɪɭɡɤɢ 

   
ɋɈ                      2,58 Ⱥ 
ɉɈ                      2,94 Ⱥ 

Ɉɬɫɟɱɤɚ                      5,28 Ⱥ 
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6  Ʉɨɦɩɨɧɨɜɤɚ ɢ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ  
 
ȼ ɫɨɫɬɚɜ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ ɜɯɨɞɹɬ: 
1) ɜɨɞɨɫɛɪɨɫɧɚɹ ɩɥɨɬɢɧɚ ɝɪɚɜɢɬɚɰɢɨɧɧɨɝɨ ɬɢɩɚ; 
2) ɡɞɚɧɢɟ Ƚɗɋ ɪɭɫɥɨɜɨɝɨ ɬɢɩɚ; 
3) ɛɟɬɨɧɧɚɹ ɥɟɜɨɛɟɪɟɠɧɚɹ ɢ ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɩɥɨɬɢɧɚ. 
Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ ɩɪɨɮɢɥɢ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɹɸɬɫɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɦɢ ɢ 

ɫɬɚɬɢɱɟɫɤɢɦɢ ɪɚɫɱɟɬɚɦɢ. 
 
6.1 Ɋɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ ɡɞɚɧɢɹ Ƚɗɋ 

 
Ⱦɥɢɧɚ ɡɞɚɧɢɹ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɡɚɜɢɫɢɬ ɨɬ ɜɵɪɚɛɚɬɵɜɚɟɦɨɣ ɞɚɧɧɨɣ 

Ƚɗɋ ɦɨɳɧɨɫɬɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɨɬ ɱɢɫɥɚ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɚɝɪɟɝɚɬɨɜ, ɢɯ ɬɢɩɚ ɢ 
ɝɚɛɚɪɢɬɨɜ. ȼ ɫɜɹɡɢ ɫ ɧɟɛɨɥɶɲɨɣ ɜɵɫɨɬɨɣ ɫɨɨɪɭɠɟɧɢɹ ɩɪɢɦɟɦ ɡɞɚɧɢɟ Ƚɗɋ 
ɪɭɫɥɨɜɨɝɨ ɬɢɩɚ. Ɋɭɫɥɨɜɨɟ ɡɞɚɧɢɟ Ƚɗɋ ɹɜɥɹɟɬɫɹ ɱɚɫɬɶɸ ɩɨɞɩɨɪɧɨɝɨ ɮɪɨɧɬɚ 
ɝɢɞɪɨɭɡɥɚ ɢ ɜɨɫɩɪɢɧɢɦɚɟɬ ɧɚɩɨɪ. 

ɒɢɪɢɧɚ ɚɝɪɟɝɚɬɧɨɝɨ ɛɥɨɤɚ ɩɪɢ ɛɟɬɨɧɧɨɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɟ ɫɨɫɬɚɜɥɹɟɬ: 
                              (6.1) 

 
Ⱦɥɢɧɚ ɦɨɧɬɚɠɧɨɣ ɩɥɨɳɚɞɤɢ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɲɢɪɢɧɵ 

ɚɝɪɟɝɚɬɧɨɝɨ ɛɥɨɤɚ: 
                    (6.2) 
 
Ⱦɥɢɧɚ ɡɞɚɧɢɹ Ƚɗɋ ɜɵɱɢɫɥɹɟɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ: 
                     (6.3) 
                     

 
6.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɣ 

 
Ʉɥɚɫɫ ɨɫɧɨɜɧɵɯ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɯ ɜɵɫɨɬɵ ɢ ɬɢɩɚ ɝɪɭɧɬɨɜ ɨɫɧɨɜɚɧɢɣ, ɨɛɴɟɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ [12]. 

ȼɵɫɨɬɚ ɫɨɨɪɭɠɟɧɢɹ: 
                        (6.4) 
 
ȼɵɛɨɪ ɤɥɚɫɫɚ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɚɯ 6.1 ɢ 6.2. 
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Ɍɚɛɥɢɰɚ 6.1 – Ʉɥɚɫɫ ɨɫɧɨɜɧɵɯ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɢɯ ɜɵɫɨɬɵ ɢ ɬɢɩɚ ɝɪɭɧɬɨɜ ɜ ɨɫɧɨɜɚɧɢɢ 

ɋɨɨɪɭɠɟɧɢɹ 
Ɍɢɩ 

ɝɪɭɧɬɨɜ 
ɨɫɧɨɜɚɧɢɹ 

ȼɵɫɨɬɚ ɫɨɨɪɭɠɟɧɢɣ, ɦ, ɩɪɢ ɢɯ 
ɤɥɚɫɫɟ 

I II  III  IV 

ɉɥɨɬɢɧɵ ɢɡ ɝɪɭɧɬɨɜɵɯ ɦɚɬɟɪɢɚɥɨɜ 
Ⱥ >80 50-80 20-50 <20 
Ȼ >65 35-65 15-35 <15 
ȼ >50 25-50 15-25 <15 

ɉɥɨɬɢɧɵ ɛɟɬɨɧɧɵɟ, ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ; 
ɩɨɞɜɨɞɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɡɞɚɧɢɣ 
ɝɢɞɪɨɫɬɚɧɰɢɣ; ɞɪɭɝɢɟ ɛɟɬɨɧɧɵɟ ɫɨɨɪɭɠɟɧɢɹ, 
ɭɱɚɫɬɜɭɸɳɢɟ ɜ ɫɨɡɞɚɧɢɢ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ 

Ⱥ >100 60-100 25-60 <25 
Ȼ >50 25-50 10-25 <10 

ȼ >25 20-25 10-20 <10 

ɉɨɞɩɨɪɧɵɟ ɫɬɟɧɵ 
Ⱥ >40 25-40 15-25 <15 
Ȼ >30 20-30 12-20 <12 
ȼ >25 18-25 10-18 <10 

Ƚɪɭɧɬɵ: Ⱥ-ɫɤɚɥɶɧɵɟ; Ȼ-ɩɟɫɱɚɧɵɟ, ɤɪɭɩɧɨɨɛɥɨɦɨɱɧɵɟ ɢ ɝɥɢɧɢɫɬɵɟ ɜ ɬɜɟɪɞɨɦ ɢ 
ɩɨɥɭɬɜɟɪɞɨɦ ɫɨɫɬɨɹɧɢɢ; ȼ-ɝɥɢɧɢɫɬɵɟ ɜɨɞɨɧɚɫɵɳɟɧɧɵɟ ɜ ɩɥɚɫɬɢɱɧɨɦ ɫɨɫɬɨɹɧɢɢ. 

 
Ɍɚɛɥɢɰɚ 6.2 – Ʉɥɚɫɫ ɨɫɧɨɜɧɵɯ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɢɯ ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɢ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ. 
Ɉɛɴɟɤɬɵ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ʉɥɚɫɫ ɫɨɨɪɭɠɟɧɢɣ 
1. ɉɨɞɩɨɪɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɨɜ ɩɪɢ ɨɛɴɟɦɟ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɦɥɧ. ɦ3 

 

>1000 I 
200-1000 II  
50-200 III  
<50 IV 
2. Ƚɢɞɪɨɬɟɯɧɢɱɟɫɤɢɟ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɢ 
ɝɢɞɪɨɚɤɤɭɦɭɥɢɪɭɸɳɢɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɶɸ, Ɇȼɬ 

 

<1000 I 
300-1000 II  
10-300 III  
<10 IV 

 
ɉɪɢɧɢɦɚɟɦ I ɤɥɚɫɫ ɫɨɨɪɭɠɟɧɢɹ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɩɪɢ ɪɚɫɱɟɬɟ ɩɪɨɩɭɫɤɧɨɣ 

ɫɩɨɫɨɛɧɨɫɬɢ ɜ ɨɫɧɨɜɧɨɦ ɫɥɭɱɚɢ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ 0,1%, ɚ ɩɪɢ 
ɩɨɜɟɪɨɱɧɨɦ ɫɥɭɱɚɟ – 0,01%.  

 
6.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɡɟɦɥɹɧɨɣ ɩɥɨɬɢɧɵ 

 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɡɟɦɥɹɧɨɣ ɩɥɨɬɢɧɵ ɪɚɜɧɚ: 
                              (6.5) 
 

ɝɞɟ      ɜɨɡɜɵɲɟɧɢɟ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɭɪɨɜɧɟɦ:  



82 
 

                                  (6.6) 
 
ɝɞɟ          ɜɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɜɨɞɵ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ;          ɜɵɫɨɬɚ ɧɚɤɚɬɚ ɜɨɥɧ ɧɚ ɨɬɤɨɫ 1%-ɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ;    ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɡɚɩɚɫ,          

Ⱦɟɣɫɬɜɢɟ ɜɟɬɪɚ ɧɚ ɜɨɞɧɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɩɪɢɜɨɞɢɬ ɤ ɜɟɬɪɨɜɨɦɭ ɧɚɝɨɧɭ ɢ 
ɨɛɪɚɡɨɜɚɧɢɸ ɜɨɥɧ. ȼɟɬɪɨɜɨɣ ɧɚɝɨɧ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɨɬɤɥɨɧɟɧɢɟ ɜɨɞɧɨɝɨ 
ɡɟɪɤɚɥɚ ɨɬ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɩɨɥɨɠɟɧɢɹ ɫ ɭɤɥɨɧɨɦ ɜ ɫɬɨɪɨɧɭ, ɩɪɨɬɢɜɨɩɨɥɨɠɧɭɸ 
ɞɟɣɫɬɜɢɸ ɜɟɬɪɚ. 

ɗɥɟɦɟɧɬɵ ɜɟɬɪɨɜɵɯ ɜɨɥɧ ɢ ɜɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɨɩɪɟɞɟɥɹɸɬɫɹ 
ɫɨɝɥɚɫɧɨ [13]. 

ȼɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ:  
                                       (6.7) 

 
ɝɞɟ    – ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɪɚɫɱɟɬɧɨɣ ɫɤɨɪɨɫɬɢ,                     ɪɚɫɱɟɬɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ ɩɪɢ ɇɉɍ;          ɞɥɢɧɚ ɪɚɡɝɨɧɚ ɜɨɥɧɵ;     ɭɝɨɥ ɦɟɠɞɭ ɧɚɩɪɚɜɥɟɧɢɟɦ ɜɟɬɪɚ ɢ ɩɪɨɞɨɥɶɧɨɣ ɨɫɶɸ ɜɨɞɨɟɦɚ, 

ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ ɧɭɥɸ,          
    ɝɥɭɛɢɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɟɪɟɞ ɩɥɨɬɢɧɨɣ ɩɪɢ ɪɚɫɱɟɬɧɨɦ ɭɪɨɜɧɟ: 
                                       (6.8) 

                                          
 

Ɉɩɪɟɞɟɥɢɦ ɜɵɫɨɬɭ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ. 
ȼɵɱɢɫɥɢɦ ɛɟɡɪɚɡɦɟɪɧɵɟ ɤɨɦɩɥɟɤɫɵ: 

                                       (6.9) 

                                        (6.10) 

 
ɝɞɟ     ɩɟɪɢɨɞ ɪɚɡɜɢɬɢɹ ɜɨɥɧ ɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ, 6ɱ. 
 

1. ɉɨ ɪɢɫɭɧɤɭ 6.1 ɩɨ ɜɟɪɯɧɟɣ ɨɝɢɛɚɸɳɟɣ ɤɪɢɜɨɣ (ɞɥɹ ɝɥɭɛɨɤɨɜɨɞɧɨɣ 
ɡɨɧɵ d > 0,5λd) ɩɨ ɧɚɣɞɟɧɧɵɦ ɤɨɷɮɮɢɰɢɟɧɬɚɦ ɨɩɪɟɞɟɥɢɦ ɩɚɪɚɦɟɬɪɵ gh/vw

2 ɢ 
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gT/vw. Ɂɚɬɟɦ ɢɫɩɨɥɶɡɭɹ ɦɟɧɵɲɢɟ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ  ɜɵɱɢɫɥɢɦ ɫɪɟɞɧɢɣ 
ɩɟɪɢɨɞ ɜɨɥɧɵ ɢ ɫɪɟɞɧɸɸ ɜɵɫɨɬɭ ɜɨɥɧɵ.  

 

 
Ɋɢɫɭɧɨɤ 6.1 – Ƚɪɚɮɢɤɢ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɷɥɟɦɟɧɬɨɜ ɜɟɬɪɨɜɵɯ ɜɨɥɧ ɜ 

ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɢ ɦɟɥɤɨɜɨɞɧɨɣ ɡɨɧɚɯ 

                                                                                                                          (6.11) 

                                             (6.12) 

 
2. ɋɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ: 
                                                  (6.13) 
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3.  ɍɫɥɨɜɢɟ                      , ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɡɨɧɚ ɦɚɥɨɜɨɞɧɚɹ, 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɩɨɜɬɨɪɹɟɦ ɪɚɫɱɟɬ ɨɩɪɟɞɟɥɹɟɦ ɧɨɜɵɟ ɡɧɚɱɟɧɢɹ gh/vw

2 ɢ gT/vw  ɩɨ 
ɤɪɢɜɨɣ      . 

                                  
                                     
                               

                                   
 

ɍɫɥɨɜɢɟ                      , ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɪɚɫɱɟɬ ɜɵɩɨɥɧɟɧ 
ɜɟɪɧɨ. 

4. Ɉɩɪɟɞɟɥɢɦ ɜɵɫɨɬɭ ɜɨɥɧɭ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 
                                          (6.14) 
 
ɝɞɟ         ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɝɪɚɮɢɤɭ ɪɢɫɭɧɨɤ 6.2 ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ  ɡɧɚɱɟɧɢɹ          

 

Ɋɢɫɭɧɨɤ 6.2 – Ƚɪɚɮɢɤɢ ɡɧɚɱɟɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬɚ ki 
 

5.  ȼɵɫɨɬɚ ɧɚɤɚɬɚ ɜɨɥɧ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 
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                                         (6.15) 
 

ɝɞɟ        ɤɨɷɮɮɢɰɢɟɧɬ ɲɟɪɨɯɨɜɚɬɨɫɬɢ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ [13, ɬɚɛɥ. 6];  ɪ       ɤɨɷɮɮɢɰɢɟɧɬ  ɩɪɨɧɢɰɚɟɦɨɫɬɢ  ɨɬɤɨɫɚ,  ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ [2, 
ɬɚɛɥ. 6];          ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ [13, ɬɚɛɥ. 7];           ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɝɪɚɮɢɤɭ [13, ɪɢɫ. 10] ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɥɨɝɨɫɬɢ ɜɨɥɧɵ         ɧɚ ɝɥɭɛɨɤɨɣ ɜɨɞɟ. 

                                  
 

6.  ɉɪɟɜɵɲɟɧɢɟ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɥɭɱɚɟɦ: 
                                                    (6.16) 
 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɡɟɦɥɹɧɨɣ ɩɥɨɬɢɧɵ ɪɚɜɧɚ: 
                   
 
6.4 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 
 
Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ 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. Ƚɪɭɧɬɨɜɚɹ ɢ ɛɟɬɨɧɧɚɹ ɜɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɵ Ɋɨɫɬɨɜɫɤɨɣ Ƚɗɋ ɨɬɧɨɫɹɬɫɹ ɤ 
ɩɟɪɜɨɦɭ ɤɥɚɫɫɭ ɤɚɩɢɬɚɥɶɧɨɫɬɢ. 

Ⱦɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ: 
–                                         
–            
–               
 
6.4.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ 
 
Ɋɚɫɯɨɞ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ       ɩɪɢ ɨɫɧɨɜɧɨɦ ɪɚɫɱɟɬɧɨɦ ɫɥɭɱɚɟ 

ɛɭɞɟɬ ɪɚɜɟɧ: 
                                            (6.17) 

 
ɝɞɟ        ɨɫɧɨɜɧɨɣ ɪɚɫɯɨɞ. 

ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ ɞɨɥɠɟɧ ɛɵɬɶ ɪɚɜɧɵɦ: 
                     (6.18) 
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ɝɞɟ         ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ, ɤɨɬɨɪɵɣ ɪɚɜɟɧ 
                  (6.19) 
 
ɝɞɟ     ɞɨɩɭɫɬɢɦɚɹ ɧɟɪɚɡɦɵɜɚɸɳɚɹ ɫɤɨɪɨɫɬɶ ɧɚ ɪɢɫɛɟɪɦɟ ɞɥɹ ɫɤɚɥɶɧɨɝɨ 

ɨɫɧɨɜɚɧɢɹ ɪɚɜɧɚ 5 ɦ/ɫ. 
                                   (6.20) 
                        
                           

 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɪɚɜɧɚ: 
                                   (6.21) 
 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɜɨɞɨɫɛɪɨɫɧɵɯ ɩɪɨɥɟɬɨɜ ɡɚɞɚɞɢɦɫɹ 

ɫɬɚɧɞɚɪɬɧɨɣ ɲɢɪɢɧɨɣ ɩɪɨɥɟɬɚ       , ɬɨɝɞɚ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ: 
                       (6.22) 

 
ɉɪɢɧɢɦɚɟɦ  =7 ɜɨɞɨɫɛɪɨɫɧɵɯ ɩɪɨɥɟɬɨɜ ɲɢɪɢɧɨɣ ɩɨ 10 ɦ. Ȼɵɤ ɩɪɢɦɟɦ 

ɪɚɡɪɟɡɧɵɦ, ɟɝɨ ɲɢɪɢɧɚ       (ɬɨɥɳɢɧɚ ɩɨɥɭɛɵɤɚ 2,0 ɦ). Ƚɨɥɨɜɧɚɹ ɱɚɫɬɶ ɛɵɤɚ 
ɢɦɟɟɬ ɨɛɬɟɤɚɟɦɭɸ ɮɨɪɦɭ ɞɥɹ ɭɥɭɱɲɟɧɧɨɝɨ ɨɛɬɟɤɚɧɢɹ. 

ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɪɚɜɧɚ:                  (6.23) 
 
ɂɡ-ɡɚ ɜɨɡɦɨɠɧɨɫɬɢ ɧɟ ɨɬɤɪɵɬɢɹ ɨɞɧɨɝɨ ɩɪɨɥɟɬɚ, ɞɨɛɚɜɥɹɟɬɫɹ ɟɳɟ ɨɞɢɧ 

ɩɪɨɥɟɬ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ       Ɍɨɝɞɚ                         . 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɫ ɭɱɟɬɨɦ ɪɚɡɦɟɪɨɜ ɛɵɤɨɜ ɜ ɩɥɚɧɟ: 

 
ȼɩɨɥɧ             ɛ                   ɦ  (6.24) 
 
6.4.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ 
 
ɉɨɥɧɵɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ H ɨɩɪɟɞɟɥɹɟɦ ɦɟɬɨɞɨɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ 

ɩɪɢɛɥɢɠɟɧɢɣ, ɢɫɩɨɥɶɡɭɹ ɮɨɪɦɭɥɭ ɜɨɞɨɫɥɢɜɚ. ȼ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ 
ɨɩɪɟɞɟɥɹɟɦ ɩɨɥɧɵɣ ɧɚɩɨɪ     ɛɟɡ ɭɱɟɬɚ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɩɨɬɨɤɚ ɢ ɩɨɞɬɨɩɥɟɧɢɹ 
ɜɨɞɨɫɥɢɜɚ. 
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ɂɫɩɨɥɶɡɭɹ ɮɨɪɦɭɥɭ ɪɚɫɯɨɞɚ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜ, ɨɩɪɟɞɟɥɢɦ ɩɨɥɧɵɣ ɧɚɩɨɪ ɧɚ 
ɜɨɞɨɫɥɢɜɟ ɜ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɬ.ɟ. ɛɟɡ ɭɱёɬɚ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ 
ɜɨɞɨɫɥɢɜɚ:                                    (6.25) 

 
ɝɞɟ  m – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ, ɞɥɹ ɩɪɨɮɢɥɹ ɨɝɨɥɨɜɤɚ ɛɟɡɜɚɤɭɭɦɧɨɣ 
ɜɨɞɨɫɥɢɜɧɨɣ ɫɬɟɧɤɢ ɬɢɩɚ m ≈ 0,49. 

                                     
 
ȼɨ ɜɬɨɪɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɫ ɭɱёɬɨɦ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ, 

ɩɨɥɧɵɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
                               (6.26) 

 
ɝɞɟ    ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ;     ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɬɨɩɥɟɧɢɹ, ɩɨɞɬɨɩɥɟɧɢɹ ɜɨɞɨɫɥɢɜɚ ɧɟɬ ɢ     ; 
                       (6.27) 

 
ɝɞɟ           ɤɨɷɮɮɢɰɢɟɧɬ ɭɦɟɧɶɲɟɧɢɹ, ɭɱɢɬɵɜɚɸɳɢɣ ɮɨɪɦɭ ɛɵɤɨɜ ɜ 

ɩɥɚɧɟ (ɞɥɹ ɩɨɥɭɤɪɭɝɥɨɝɨ ɛɵɤɚ). 
                                  
                                              
 

Ɉɩɪɟɞɟɥɢɦ ɝɟɨɦɟɬɪɢɱɟɫɤɢɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ ɢ ɨɤɪɭɝɥɢɦ ɟɝɨ ɞɨ 
ɛɥɢɠɚɣɲɟɝɨ ɫɬɚɧɞɚɪɬɧɨɝɨ: 

                (6.28) 

 
ɝɞɟ         ɤɨɷɮɮɢɰɢɟɧɬ Ʉɨɪɢɨɥɢɫɚ;     ɫɤɨɪɨɫɬɶ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ ɩɥɨɬɢɧɟ, ɪɚɜɧɚɹ: 
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                                  (6.29) 
 

                                     

                                
 

Ɉɩɪɟɞɟɥёɧɧɵɣ ɝɟɨɦɟɬɪɢɱɟɫɤɢɣ ɧɚɩɨɪ ɨɤɪɭɝɥɹɟɦ ɞɨ ɛɥɢɠɚɣɲɟɝɨ 
ɫɬɚɧɞɚɪɬɧɨɝɨ ɡɧɚɱɟɧɢɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɟɯɧɢɱɟɫɤɢɦ ɪɟɝɥɚɦɟɧɬɨɦ: 

          
 
Ɉɩɪɟɞɟɥɢɦ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ: 
                                (6.30) 
 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɵɤɚ: 
                                      (6.31) 
 
Ɂɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɦ ɧɚɢɛɨɥɶɲɭɸ ɢɡ ɨɬɦɟɬɨɤ ȽȻ ɢ ȽɁɉ.  
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ           
 
6.4.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɮɨɪɦɵ ɜɨɞɨɫɥɢɜɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ 

 
ɂɫɩɨɥɶɡɭɹ ɞɚɧɧɵɟ ɬɚɛɥɢɰɵ ɫɬɟɧɤɢ Ʉɪɢɝɟɪɚ-Ɉɮɢɰɟɪɨɜɚ ɫɨɫɬɚɜɢɦ ɬɚɛɥɢɰɭ 

6.3 ɞɥɹ ɨɝɨɥɨɜɤɚ ɜɨɞɨɫɥɢɜɚ ɬɢɩɚ А. Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɞɟɣɫɬɜɢɬɟɥɶɧɵɯ ɤɨɨɪɞɢɧɚɬ 
ɤɪɢɜɨɣ ɧɟɨɛɯɨɞɢɦɨ ɨɬɧɨɲɟɧɢɹ (         ɢ           ɭɦɧɨɠɢɬɶ ɧɚ        . 

 
Ɍɚɛɥɢɰɚ 6.3 – ɉɪɢɜɟɞёɧɧɵɟ ɤɨɨɪɞɢɧɚɬɵ ɨɱɟɪɬɚɧɢɹ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɧɨɣ ɫɬɟɧɤɢ 
№ ɬɨɱɤɢ ɏ, ɦ Y, ɦ № ɬɨɱɤɢ ɏ, ɦ Y, ɦ № ɬɨɱɤɢ ɏ, ɦ Y, ɦ 

1 0,00 0,76 15 8,40 3,38 29 16,80 14,77 
2 0,60 0,22 16 9,00 3,97 30 17,40 15,84 
3 1,20 0,04 17 9,60 4,58 31 18,00 16,94 
4 1,80 0,00 18 10,20 5,24 32 18,60 18,08 
5 2,40 0,04 19 10,80 5,92 33 19,20 19,24 
6 3,00 0,16 20 11,40 6,65 34 19,80 20,44 
7 3,60 0,36 21 12,00 7,41 35 20,40 21,65 
8 4,20 0,60 22 12,60 8,21 36 21,00 22,91 
9 4,80 0,88 23 13,20 9,05 37 21,60 24,19 
10 5,40 1,19 24 13,80 9,92 38 22,20 25,49 
11 6,00 1,54 25 14,40 10,98 39 22,80 26,83 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 1.2 
12 6,60 1,93 26 15,00 11,76 40 23,40 28,19 
13 7,20 2,36 27 15,60 12,73 
14 7,80 2,85 28 16,20 13,73 

 
Ɉɱɟɪɬɚɧɢɟ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɧɨɣ ɫɬɟɧɤɢ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 6.3. 

 
 

Ɋɢɫɭɧɨɤ 6.3 – Ɉɱɟɪɬɚɧɢɟ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɧɨɣ ɫɬɟɧɤɢ 
 

6.5 Ɋɚɫɱɟɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 
 
ɉɪɢ ɭɫɬɪɨɣɫɬɜɟ ɩɥɨɬɢɧɵ ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɫɱɢɬɚɬɶ ɝɥɭɛɢɧɭ ɜ ɫɠɚɬɨɦ 

ɫɟɱɟɧɢɢ    ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɜɬɨɪɨɣ ɫɨɩɪɹɠɟɧɧɨɣ ɝɥɭɛɢɧɵ     , ɤɨɬɨɪɭɸ ɫɥɟɞɭɟɬ 
ɫɪɚɜɧɢɬɶ ɫ ɛɵɬɨɜɨɣ ɝɥɭɛɢɧɨɣ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ     ɢ ɩɨ ɢɯ ɨɬɧɨɲɟɧɢɸ 
ɨɩɪɟɞɟɥɢɬɶ ɬɢɩ ɫɨɩɪɹɠɟɧɢɹ ɛɶɟɮɨɜ (ɬɢɩ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɩɪɵɠɤɚ). 

Ɉɬ ɫɨɩɪɹɠɟɧɢɹ ɛɶɟɮɨɜ ɡɚɜɢɫɢɬ ɧɚɥɢɱɢɟ ɝɚɫɢɬɟɥɟɣ ɷɧɟɪɝɢɢ ɩɨɬɨɤɚ ɜ 
ɧɢɠɧɟɦ ɛɶɟɮɟ. ȼɨɡɦɨɠɧɵ ɬɪɢ ɫɥɭɱɚɹ ɫɨɩɪɹɠɟɧɢɹ ɛɶɟɮɨɜ: 

1. ɩɪɵɠɨɤ ɭ ɫɠɚɬɨɝɨ ɫɟɱɟɧɢɹ           
2. ɡɚɬɨɩɥɟɧɧɵɣ ɩɪɵɠɨɤ           
3. ɨɬɨɝɧɚɧɧɵɣ ɩɪɵɠɨɤ           

ɝɞɟ      ɝɥɭɛɢɧɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ;       ɫɨɩɪɹɠɟɧɧɚɹ ɝɥɭɛɢɧɚ ɫ ɝɥɭɛɢɧɨɣ ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ. 
ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɪɚɫɫɱɢɬɚɟɦ ɤɪɢɬɢɱɟɫɤɭɸ ɝɥɭɛɢɧɭ: 
                                                   (6.32) 

 
ɇɚɣɞɟɦ ɩɨɥɧɭɸ ɭɞɟɥɶɧɭɸ ɷɧɟɪɝɢɸ ɩɟɪɟɞ ɜɨɞɨɫɥɢɜɨɦ: 
                         (6.33) 
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Ɉɩɪɟɞɟɥɹɟɦ ɨɬɧɨɲɟɧɢɟ: 
                       (6.34) 

 
  
ɉɨ ɝɪɚɮɢɤɭ Ɇ.Ⱦ. ɑɟɪɬɨɭɫɨɜɚ ɪɢɫɭɧɨɤ 6.4 ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɷɮɮɢɰɢɟɧɬɚ 

ɫɤɨɪɨɫɬɢ                ɨɩɪɟɞɟɥɹɟɦ                     . 
 

 
Ɋɢɫɭɧɨɤ 6.4 – Ƚɪɚɮɢɤɢ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɝɥɭɛɢɧ ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ ɢ 

ɝɥɭɛɢɧɵ ɫɨɩɪɹɠɟɧɧɨɣ ɫ ɧɟɣ 
 
ȼɵɱɢɫɥɹɟɦ ɫɨɩɪɹɠɟɧɧɵɟ ɝɥɭɛɢɧɵ: 
                             (6.35) 

                                 
 

(6.36) 
 
ɉɨɥɭɱɚɟɦ 8,22  4,9, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɵɠɨɤ ɨɬɨɝɧɚɧɧɵɣ ɢ ɧɟɨɛɯɨɞɢɦɚ 

ɭɫɬɚɧɨɜɤɚ ɝɚɫɢɬɟɥɟɣ ɷɧɟɪɝɢɢ ɜɨɞɵ. 
Ɍ.ɤ. ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɩɨɥɭɱɢɥɫɹ ɨɬɨɝɧɚɧɧɵɣ ɩɪɵɠɨɤ 

(ɪɢɫ.6.5), ɬ.ɟ. ɨɬɧɨɫɢɬɟɥɶɧɨ ɛɨɥɶɲɚɹ ɩɨɬɟɧɰɢɚɥɶɧɚɹ ɷɧɟɪɝɢɹ ɜɨɞɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɡɚ ɩɥɨɬɢɧɨɣ ɩɟɪɟɯɨɞɢɬ ɜ ɤɢɧɟɬɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ, ɜ ɫɜɹɡɢ ɫ ɱɟɦ 
ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɪɟɡɤɨ ɭɜɟɥɢɱɢɜɚɸɬɫɹ. ɇɚɥɢɱɢɟ 
ɛɨɥɶɲɢɯ ɫɤɨɪɨɫɬɟɣ ɡɚ ɩɥɨɬɢɧɨɣ ɩɪɢɜɨɞɢɬ ɤ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɤɪɟɩɢɬɶ ɞɧɨ ɧɢɠɧɟɝɨ 
ɛɶɟɮɚ ɧɚ ɛɨɥɶɲɨɣ ɩɪɨɬɹɠɟɧɧɨɫɬɢ, ɱɬɨ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɛɨɥɶɲɢɦ 
ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɡɚɬɪɚɬɚɦ. 
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Ɋɢɫɭɧɨɤ 6.6– ɋɨɩɪɹɠɟɧɢɟ ɛɶɟɮɨɜ ɫ ɩɨɦɨɳɶɸ ɨɬɨɝɧɚɧɧɨɝɨ ɩɪɵɠɤɚ 
 
ɉɨɷɬɨɦɭ ɞɥɹ ɬɨɝɨ ɱɬɨɛɵ ɭɦɟɧɶɲɢɬɶ ɦɨɳɧɨɫɬɶ ɷɬɨɝɨ ɤɪɟɩɥɟɧɢɹ ɢ ɫɧɢɡɢɬɶ 

ɟɝɨ ɫɬɨɢɦɨɫɬɶ, ɧɟɨɛɯɨɞɢɦɨ ɧɚ ɜɨɡɦɨɠɧɨ ɛɨɥɟɟ ɤɨɪɨɬɤɨɣ ɞɥɢɧɟ ɡɚ ɩɥɨɬɢɧɨɣ: 
ɚ) ɩɪɟɨɛɪɚɡɨɜɚɬɶ ɱɚɫɬɶ ɩɨɥɭɱɢɜɲɟɣɫɹ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɢɡɛɵɬɨɱɧɨɣ 

ɤɢɧɟɬɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɜ ɩɨɬɟɧɰɢɚɥɶɧɭɸ, ɞɨɜɨɞɹ ɝɥɭɛɢɧɭ      ɞɨ ɜɟɥɢɱɢɧɵ    , 
ɬ.ɟ. ɡɚɬɨɩɥɹɹ ɨɬɨɝɧɚɧɧɵɣ ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɩɪɵɠɨɤ. 

ɛ) ɩɨɝɚɫɢɬɶ ɨɫɬɚɜɲɭɸɫɹ ɱɚɫɬɶ ɢɡɛɵɬɨɱɧɨɣ ɤɢɧɟɬɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ, ɬ.ɟ. 
ɩɪɟɨɛɪɚɡɨɜɚɬɶ ɜ ɬɟɩɥɨ ɡɚ ɫɱɟɬ ɪɚɛɨɬɵ ɫɢɥ ɬɪɟɧɢɹ. 

ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɩɥɨɬɢɧɵ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ, ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 
ɫɯɟɦɵ ɫɨɩɪɹɠɟɧɢɹ ɛɴɟɮɨɜ, ɨɩɪɟɞɟɥɢɦ ɨɬɧɨɫɢɬɟɥɶɧɭɸ ɲɢɪɢɧɭ ɫɬɜɨɪɚ: 

                         (6.37) 

 
ɝɞɟ      ɲɢɪɢɧɚ ɭɳɟɥɶɹ ɩɨ ɯɨɪɞɟ ɧɚ ɭɪɨɜɧɟ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ, 

 
 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ [14] ɞɥɹ ɩɥɨɬɢɧ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɜɵɫɨɬɨɣ ɩɥɨɬɢɧɵ 

ɞɨ 40 ɦ ɢ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɲɢɪɢɧɨɣ ɫɬɜɨɪɚ ɛɨɥɶɲɟ 3ɯ, ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɜ ɤɚɱɟɫɬɜɟ 
ɫɯɟɦɵ ɫɨɩɪɹɠɟɧɢɢ ɛɶɟɮɨɜ ɭɫɬɪɚɢɜɚɬɶ  ɞɨɧɧɵɣ ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɩɪɵɠɨɤ. 

Ⱦɥɹ ɝɚɲɟɧɢɹ ɤɢɧɟɬɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɪɚɫɫɱɢɬɚɟɦ 
ɜɨɞɨɛɨɣɧɭɸ ɫɬɟɧɤɭ. 

 
6.6 Ɋɚɫɱɟɬ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ 
 
Ⱦɥɹ ɧɚɱɚɥɚ ɪɚɫɫɱɢɬɚɟɦ ɜɨɞɨɛɨɣɧɭɸ ɫɬɟɧɤɭ, ɬ.ɤ. ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 

ɜɨɞɨɛɨɣɧɵɦ ɤɨɥɨɞɰɟɦ, ɨɧɚ ɹɜɥɹɟɬɫɹ ɛɨɥɟɟ ɞɟɲɟɜɨɣ. Ɋɚɫɱɟɬ ɜɵɫɨɬɵ ɜɨɞɨɛɨɣɧɨɣ 
ɫɬɟɧɤɢ hɫɬ ɩɪɨɜɨɞɢɦ, ɪɚɫɫɦɚɬɪɢɜɚɹ ɫɬɟɧɤɭ ɤɚɤ ɧɟɩɨɞɬɨɩɥɟɧɧɵɟ ɜɨɞɨɫɥɢɜ 
ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ ɪɢɫɭɧɨɤ 6.7. 
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Ɋɢɫɭɧɨɤ 6.7 – Ɋɚɫɱɟɬɭ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ 
 

ɋɱɢɬɚɟɦ, ɱɬɨ ɜɨɞɨɛɨɣɧɚɹ  ɫɬɟɧɤɚ ɨɛɪɚɡɭɟɬ ɩɨɞɬɨɩɥɟɧɧɵɣ ɜɨɞɨɫɥɢɜ, ɬɨɝɞɚ 
ɩɨɥɭɱɚɟɦ ɫɥɟɞɭɸɳɟɟ. 

ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
      

ȼɩɨɥɧ
                    (6.38) 

 
ɇɚɩɨɪ ɧɚɞ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɨɣ: 
                                               (6.39) 

                                                               
 

ȼɵɫɨɬɚ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ hɫɬ: 
                                                  (6.40) 
 

ɉɪɨɜɟɪɹɟɦ ɭɫɥɨɜɢɟ ɫɨɩɪɹɠɟɧɢɹ ɛɶɟɮɨɜ ɡɚ ɫɬɟɧɤɨɣ, ɩɪɢɧɢɦɚɹ ɩɨɥɧɭɸ 
ɭɞɟɥɶɧɭɸ ɷɧɟɪɝɢɸ ɩɟɪɟɞ ɫɬɟɧɤɨɣ ɪɚɜɧɨɣ: 

                              (6.41) 
 
Ɉɩɪɟɞɟɥɹɟɦ ɨɬɧɨɲɟɧɢɟ: 
                           (6.42) 

 
ɉɨ ɝɪɚɮɢɤɭ Ɇ.Ⱦ. ɑɟɪɬɨɭɫɨɜɚ (ɪɢɫ.6.4) ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɷɮɮɢɰɢɟɧɬɚ 

ɫɤɨɪɨɫɬɢ                ɨɩɪɟɞɟɥɹɟɦ                  . 
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ȼɵɱɢɫɥɹɟɦ ɫɨɩɪɹɠɟɧɧɵɟ ɝɥɭɛɢɧɵ: 
                           (6.43) 

                                
(6.44) 

 
Ɍɚɤ ɤɚɤ 3,6 4,9 - ɫɨɩɪɹɠɟɧɢɟ ɩɪɨɢɫɯɨɞɢɬ ɩɨ ɬɢɩɭ ɡɚɬɨɩɥɟɧɧɨɝɨ ɩɪɵɠɨɤ. 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɞɥɢɧɵ ɫɜɨɛɨɞɧɨɝɨ ɡɚɬɨɩɥɟɧɧɨɝɨ ɩɪɵɠɤɚ     ɦɨɠɧɨ 

ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ ɮɨɪɦɭɥɨɣ ɉɚɜɥɨɜɫɤɨɝɨ ɞɥɹ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɫɟɱɟɧɢɹ ɩɨɬɨɤɚ ɡɚ 
ɜɨɞɨɫɥɢɜɨɦ: 

                                                 (6.45) 
 
Ⱦɥɢɧɚ ɜɨɞɨɛɨɹ: 
                                  (6.46) 
 
Ɍɨɥɳɢɧɚ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ: 
                  (6.47) 
 

ɝɞɟ        ɢ    – ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫɤɨɪɨɫɬɶ ɢ ɝɥɭɛɢɧɚ ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ. 
ɋɤɨɪɨɫɬɶ ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ ɪɚɜɧɚ: 
 

p
c

0 c

Q 2070
22,7 ɦ/ɫ;

B h' 80 1,14
   


 (6.48) 

                           
 
Ⱦɥɹ ɭɦɟɧɶɲɟɧɢɹ ɬɨɥɳɢɧɵ ɜɨɞɨɛɨɹ ɩɪɢɦɟɦ ɟɝɨ ɬɨɥɳɢɧɭ 2 ɦ ɢ ɚɧɤɟɪɧɨɟ 

ɤɪɟɩɥɟɧɢɹ ɩɥɢɬ ɤ ɨɫɧɨɜɚɧɢɸ ɞɢɚɦɟɬɪɨɦ 50 ɦɦ ɢ ɲɚɝɨɦ 2,5     ɝɥɭɛɢɧɨɣ 5 ɦ. 
ɑɚɫɬɶ ɷɧɟɪɝɢɢ, ɤɨɬɨɪɚɹ ɧɟ ɩɨɝɚɫɢɥɚɫɶ ɧɚ ɜɨɞɨɛɨɟ (ɨɤɨɥɨ 30 - 40 %) ɝɚɫɢɬɫɹ 

ɧɚ ɪɢɫɛɟɪɦɟ. ɇɚ ɪɢɫɛɟɪɦɟ  ɩɪɨɢɫɯɨɞɢɬ ɭɦɟɧɶɲɟɧɢɟ ɨɫɪɟɞɧɟɧɧɵɯ ɫɤɨɪɨɫɬɟɣ ɢ 
ɩɭɥɶɫɚɰɢɣ ɫɤɨɪɨɫɬɟɣ ɩɨɬɨɤɚ. Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɪɢɫɛɟɪɦɚ ɜɵɩɨɥɧɟɧɚ ɜ ɜɢɞɟ 
ɤɪɟɩɥɟɧɢɹ ɢɡ ɛɟɬɨɧɧɵɯ ɩɥɢɬ. ɉɥɢɬɵ ɭɤɥɚɞɵɜɚɸɬɫɹ ɧɚ ɨɛɪɚɬɧɵɣ ɮɢɥɶɬɪ, ɞɥɹ 
ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɡɚɫɨɪɟɧɢɹ ɞɪɟɧɚɠɧɵɯ ɤɨɥɨɞɰɟɜ (ɢɡ ɤɚɦɟɧɧɨɣ ɧɚɛɪɨɫɤɢ), 
ɬɨɥɳɢɧɨɣ 0,3 ɦ. ɉɥɢɬɵ ɪɚɫɩɨɥɨɠɟɧɵ ɜ ɲɚɯɦɚɬɧɨɦ ɩɨɪɹɞɤɟ. Ɋɚɡɦɟɪ ɩɥɢɬ ɜ ɩɥɚɧɟ 
7×7 ɦ. 

Ⱦɥɢɧɚ ɪɢɫɛɟɪɦɵ: 
                                         (6.49) 
ɉɪɢɧɢɦɚɟɦ ɩɥɢɬɵ ɩɨ 7×7 ɦ. 
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6.7 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɩɥɨɬɢɧɵ 
 
6.7.1 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. 

ɉɪɢ ɫɜɨɟɣ ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɷɬɨɬ ɩɪɨɮɢɥɶ ɞɨɥɠɟɧ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɞɜɭɦ 
ɭɫɥɨɜɢɹɦ: 

1. ɨɬɫɭɬɫɬɜɢɟ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɛɟɬɨɧɟ; 
2. ɭɫɬɨɣɱɢɜɨɫɬɶ ɬɟɥɚ ɩɥɨɬɢɧɵ ɩɪɨɬɢɜ ɫɞɜɢɝɚ ɩɨ ɨɫɧɨɜɚɧɢɸ. 
Ɂɚɥɨɠɟɧɢɟ ɧɢɡɨɜɨɣ ɝɪɚɧɢ ɧɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɦɨɠɧɨ ɩɪɢɧɹɬɶ ɪɚɜɧɵɦ 

(0,67 0,7).  ɋɧɚɱɚɥɚ ɩɪɢɦɟɦ ɡɚɥɨɠɟɧɢɟ ɝɪɚɧɢ 0,67, ɤɚɤ ɫɚɦɵɣ ɷɤɨɧɨɦɢɱɧɵɣ 
ɩɪɨɮɢɥɶ. ɉɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱɟɬɨɜ ɧɚ ɭɫɬɨɣɱɢɜɨɫɬɶ ɩɥɨɬɢɧɵ ɩɪɢ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ  ɫɤɨɪɪɟɤɬɢɪɭɟɦ ɞɚɧɧɭɸ ɜɟɥɢɱɢɧɭ. 

ɒɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ: 
                                    (6.50) 

 
6.7.2 Ɋɚɡɪɟɡɤɚ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɲɜɚɦɢ 

 
Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ ɲɜɵ ɞɟɥɹɬ ɩɥɨɬɢɧɭ ɩɨ ɞɥɢɧɟ ɧɚ ɫɟɤɰɢɢ. Ⱦɥɢɧɚ ɫɟɤɰɢɢ 

ɪɚɜɧɚ 14 ɦ. Ɋɚɡɪɟɡɤɚ ɩɥɨɬɢɧ ɫɤɜɨɡɧɵɦɢ ɲɜɚɦɢ ɨɫɭɳɟɫɬɜɥɟɧɚ ɩɨ ɛɵɤɚɦ ɫ ɰɟɥɶɸ 
ɢɫɤɥɸɱɟɧɢɹ ɜɨɡɦɨɠɧɨɫɬɢ ɧɟɪɚɜɧɨɦɟɪɧɵɯ ɨɫɚɞɨɤ ɫɦɟɠɧɵɯ ɛɵɤɨɜ, ɚ, 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɢ ɡɚɤɥɢɧɢɜɚɧɢɹ ɡɚɬɜɨɪɨɜ. Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ ɲɜɵ ɞɨɥɠɧɵ ɨɛɥɚɞɚɬɶ 
ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɨɫɬɶɸ, ɞɨɫɬɚɬɨɱɧɨɣ ɲɢɪɢɧɨɣ, ɩɨɡɜɨɥɹɸɳɟɣ ɨɬɞɟɥɶɧɵɦ 
ɫɟɤɰɢɹɦ ɩɟɪɟɦɟɳɚɬɶɫɹ ɧɟɡɚɜɢɫɢɦɨ, ɜɨɡɦɨɠɧɨɫɬɶɸ ɧɚɛɥɸɞɟɧɢɹ ɡɚ ɪɚɛɨɬɨɣ ɲɜɨɜ 
ɢ ɪɟɦɨɧɬɚ ɭɩɥɨɬɧɟɧɢɹ. ɉɨ ɤɨɧɫɬɪɭɤɰɢɢ ɲɜɵ ɩɪɢɦɟɧɹɟɦ ɩɥɨɫɤɢɦɢ, ɨɧɢ 
ɨɬɥɢɱɚɸɬɫɹ ɩɪɨɫɬɨɬɨɣ ɜɵɩɨɥɧɟɧɢɹ, ɜɨɡɦɨɠɧɨɫɬɶɸ ɛɟɫɩɪɟɩɹɬɫɬɜɟɧɧɨɝɨ ɨɬɜɨɞɚ 
ɜɨɞɵ, ɩɪɨɮɢɥɶɬɪɨɜɚɜɲɟɣɫɹ ɜ ɲɨɜ, ɫɬɚɬɢɱɟɫɤɨɣ ɨɩɪɟɞɟɥɟɧɧɨɫɬɶɸ ɪɚɛɨɬɵ. 
ɒɢɪɢɧɭ ɲɜɚ ɩɪɢ ɞɥɢɧɟ ɨɤɨɥɨ 5 ɦɟɬɪɨɜ ɨɬ ɩɨɜɟɪɯɧɨɫɬɢ ɝɪɚɧɟɣ ɢ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ 
ɩɪɢɧɹɬ 5 ɦɦ, ɜ ɨɫɬɚɥɶɧɨɣ ɱɚɫɬɢ ɫɟɱɟɧɢɹ (ɝɞɟ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɬɟɦɩɟɪɚɬɭɪɚ, 
ɛɥɢɡɤɚɹ ɤ ɫɪɟɞɧɟɝɨɞɨɜɨɣ) – 2 ɦɦ. ɒɜɵ ɜɵɩɨɥɧɹɟɦ ɫɤɜɨɡɧɵɦɢ ɧɚ ɜɫɸ ɜɵɫɨɬɭ. ɋɨ 
ɫɬɨɪɨɧɵ ɇȻ ɞɟɮɨɪɦɚɰɢɨɧɧɵɣ ɲɨɜ ɩɪɨɯɨɞɢɬ ɩɨ ɛɵɱɤɚɦ, ɪɚɡɞɟɥɹɸɳɢɦ 
ɜɨɞɨɫɥɢɜɧɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɧɚ ɨɬɞɟɥɶɧɵɟ ɜɨɞɨɫɥɢɜɧɵɟ ɩɪɨɥɟɬɵ. 
 

6.7.3 Ȼɵɤɢ 
 

Ɉɬɦɟɬɤɭ ɜɟɪɯɚ ɛɵɤɚ ɩɪɢɧɢɦɚɟɦ ɫ ɭɱɟɬɨɦ ɨɬɦɟɬɤɢ ɝɥɭɯɨɣ ɩɥɨɬɢɧɵ, ɬɢɩɚ 
ɡɚɬɜɨɪɨɜ, ɭɫɥɨɜɢɣ ɦɚɧɟɜɪɢɪɨɜɚɧɢɹ ɢɦɢ. 

Ⱦɥɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ ɩɪɢ ɩɥɨɫɤɢɯ ɡɚɬɜɨɪɚɯ ɜɨɞɨɫɥɢɜɧɵɯ 
ɨɬɜɟɪɫɬɢɣ ɦɨɠɧɨ ɪɭɤɨɜɨɞɫɬɜɨɜɚɬɶɫɹ ɫɯɟɦɨɣ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɧɚ ɪɢɫɭɧɤɟ 6.8. ɂɡ 
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ɭɫɥɨɜɢɣ ɩɪɨɱɧɨɫɬɢ ɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ ɬɨɥɳɢɧɚ ɧɢɡɨɜɨɝɨ ɩɪɨɲɟɣɤɚ           ɩɪɢɧɢɦɚɸ       ; ɩɨɥɧɚɹ ɬɨɥɳɢɧɚ     (ɨɛɵɱɧɨ 2-6 ɦ), ɩɪɢɧɢɦɚɸ    ; ɛɵɤ ɪɚɡɪɟɡɚɧ ɩɨ ɨɫɢ ɲɜɨɦ,               ɧɚɡɧɚɱɚɸɬ ɢɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɣ 
ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ ɩɨ ɪɟɦɨɧɬɭ ɪɚɛɨɱɟɝɨ ɡɚɬɜɨɪɚ (ɧɟ ɦɟɧɟɟ 1,0-1,5 ɦ), ɩɪɢɧɢɦɚɸ         .  

 
1 – ɩɚɡ ɞɥɹ ɪɟɦɨɧɬɧɨɝɨ ɢɥɢ ɚɜɚɪɢɣɧɨɝɨ ɡɚɬɜɨɪɚ; 2 – ɪɚɛɨɱɢɣ ɡɚɬɜɨɪ;  

3 - ɪɟɦɨɧɬɧɵɣ ɡɚɬɜɨɪ 
Ɋɢɫɭɧɨɤ 6.8 – ɋɯɟɦɚ ɜɟɪɯɚ ɛɵɤɚ 

 
ɒɢɪɢɧɚ ɞɨɪɨɝɢ ɛɭɞɟɬ ɡɚɜɢɫɟɬɶ ɨɬ ɟɟ ɤɥɚɫɫɚ. ȼ ɧɚɲɟɦ ɫɥɭɱɚɟ ɜɵɛɟɪɟɦ IV  

ɤɥɚɫɫ ɞɨɪɨɝɢ: 2 ɩɨɥɨɫɵ ɩɨ 3,25 ɦ, ɢ ɞɜɟ ɨɛɨɱɢɧɵ ɩɨ 1,75 ɦ. Ɍɨɝɞɚ ɲɢɪɢɧɚ ɪɚɜɧɚ 
10 ɦ. 

ɉɚɡɵ ɪɚɛɨɱɢɯ ɡɚɬɜɨɪɨɜ ɪɚɫɩɨɥɨɠɟɧɵ ɧɚ ɥɢɧɢɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ; ɛɵɤɢ ɩɪɢ 
ɷɬɨɦ ɜɵɞɜɢɧɭɬɵ ɜ ȼȻ. Ɏɨɪɦɚ ɛɵɤɨɜ ɜ ɩɥɚɧɟ ɫɨ ɫɬɨɪɨɧɵ ȼȻ ɩɥɚɜɧɚɹ. 
 

6.7.4  ɍɫɬɨɢ 
 

ɍɫɬɨɢ ɩɥɨɬɢɧ ɩɪɟɞɧɚɡɧɚɱɟɧɵ: 
- ɞɥɹ ɡɚɳɢɬɵ ɩɪɢɦɵɤɚɸɳɟɣ ɤ ɜɨɞɨɫɥɢɜɭ ɡɟɦɥɹɧɨɣ ɩɥɨɬɢɧɵ, ɢɥɢ ɛɟɪɟɝɚ ɨɬ 

ɪɚɡɦɵɜɚ ɜɨɞɨɣ, ɫɛɪɚɫɵɜɚɟɦɨɣ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜ;  
- ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɥɚɜɧɨɝɨ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ ɜɨɞɨɫɥɢɜɭ ɢ ɩɥɚɜɧɨɝɨ ɟɝɨ 

ɪɚɫɬɟɤɚɧɢɹ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ;  
- ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɨɩɚɫɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɮɢɥɶɬɪɚɰɢɢ ɜ ɡɨɧɟ 

ɩɪɢɦɵɤɚɧɢɹ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɤ ɡɟɦɥɹɧɨɣ ɢɥɢ ɛɟɪɟɝɭ;  
- ɞɥɹ ɨɩɨɪɵ ɡɚɬɜɨɪɨɜ ɢ ɦɨɫɬɨɜ. 
ɇɚ ɩɪɨɟɤɬɢɪɭɟɦɨɦ ɝɢɞɪɨɭɡɥɟ ɛɭɞɟɬ ɭɫɬɪɚɢɜɚɬɶɫɹ: ɫɨɩɪɹɝɚɸɳɢɣ ɭɫɬɨɣ 

ɦɟɠɞɭ ɜɨɞɨɫɥɢɜɧɨɣ ɢ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɨɣ; ɫɨɩɪɹɝɚɸɳɢɣ ɭɫɬɨɣ ɦɟɠɞɭ ɡɞɚɧɢɟɦ 
Ƚɗɋ ɢ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɨɣ; ɪɚɡɞɟɥɶɧɵɣ ɭɫɬɨɢ, ɦɟɠɞɭ ɜɨɞɨɫɥɢɜɨɦ ɢ ɡɞɚɧɢɟɦ 
Ƚɗɋ.  
 

6.7.5 Ⱦɪɟɧɚɠ ɬɟɥɚ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ  
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ȼɞɨɥɶ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧ ɫɥɟɞɭɟɬ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɭɫɬɪɨɣɫɬɜɨ 
ɞɪɟɧɚɠɚ ɜ ɜɢɞɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɤɜɚɠɢɧ (ɞɪɟɧ), ɢɦɟɸɳɢɯ ɜɵɯɨɞɵ ɜ ɩɪɨɞɨɥɶɧɵɟ 
ɝɚɥɟɪɟɢ, ɢɥɢ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɞɪɟɧ, ɩɪɢɭɪɨɱɟɧɧɵɯ ɤ ɹɪɭɫɚɦ ɛɟɬɨɧɢɪɨɜɚɧɢɹ ɢ 
ɢɦɟɸɳɢɯ ɜɵɯɨɞɵ ɜ ɫɦɨɬɪɨɜɵɟ ɲɚɯɬɵ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɜ ɦɟɠɫɟɤɰɢɨɧɧɵɯ ɲɜɚɯ 
ɩɥɨɬɢɧɵ. Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ, ɚ ɬɚɤɠɟ 
ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɪɨɞɨɥɶɧɨɣ ɝɚɥɟɪɟɢ ɫɥɟɞɭɟɬ ɧɚɡɧɚɱɚɬɶ ɧɟ ɦɟɧɟɟ 2 ɦ ɩɪɢ 
ɫɨɛɥɸɞɟɧɢɢ ɭɫɥɨɜɢɹ: 
                               (6.51) 

 
ɝɞɟ      ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ;    – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ;      ɤɪɢɬɢɱɟɫɤɢɣ ɫɪɟɞɧɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ ɞɥɹ ɛɟɬɨɧɚ ɩɥɨɬɢɧɵ. 

ɉɪɢɧɢɦɚɟɦ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ 2 ɦ. 
 
6.7.6 Ƚɚɥɟɪɟɢ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ 
 
ȼ ɬɟɥɟ ɩɥɨɬɢɧɵ ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɩɪɨɞɨɥɶɧɵɟ ɢ ɩɨɩɟɪɟɱɧɵɟ 

ɝɚɥɟɪɟɢ. Ɋɚɫɩɨɥɚɝɚɟɦ ɝɚɥɟɪɟɢ ɧɚ ɨɬɦɟɬɤɚɯ 4,5 ɦ ɢ 17,5 ɦ. Ɉɞɧɭ ɢɡ ɩɪɨɞɨɥɶɧɵɯ 
ɝɚɥɟɪɟɣ ɩɪɨɟɤɬɢɪɭɟɦ ɜɵɲɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɥɹ 
ɨɛɟɫɩɟɱɟɧɢɹ ɫɚɦɨɬɟɱɧɨɝɨ ɨɬɜɨɞɚ ɜɨɞɵ ɢɡ ɜɫɟɣ ɜɵɲɟɥɟɠɚɳɟɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ.  

ɒɢɪɢɧɭ ɝɚɥɟɪɟɣ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ ɞɥɹ ɫɛɨɪɚ ɢ ɨɬɜɨɞɚ ɜɨɞɵ, ɤɨɧɬɪɨɥɹ ɡɚ 
ɫɨɫɬɨɹɧɢɟɦ ɛɟɬɨɧɚ ɩɥɨɬɢɧɵ ɢ ɭɩɥɨɬɧɟɧɢɹ ɲɜɨɜ, ɪɚɡɦɟɳɟɧɢɹ ɄɂȺ ɢ ɪɚɡɥɢɱɧɨɝɨ 
ɪɨɞɚ ɤɨɦɦɭɧɢɤɚɰɢɣ ɧɚɡɧɚɱɚɟɦ 4 ɦ, ɜɵɫɨɬɭ - 2,5 ɦ. ɉɨɥ ɝɚɥɟɪɟɢ, 
ɩɪɟɞɭɫɦɨɬɪɟɧɧɨɣ ɞɥɹ ɫɛɨɪɚ ɢ ɨɬɜɨɞɚ ɜɨɞɵ ɩɪɨɟɤɬɢɪɭɟɦ ɫ ɭɤɥɨɧɨɦ ɧɟ ɛɨɥɟɟ 1:40 
ɜ ɫɬɨɪɨɧɭ ɜɨɞɨɫɥɢɜɧɨɝɨ ɥɨɬɤɚ.  
 

6.8 ɇɚɡɧɚɱɟɧɢɟ ɪɚɡɦɟɪɨɜ ɨɫɧɨɜɧɵɯ ɷɥɟɦɟɧɬɨɜ ɩɥɨɬɢɧɵ 
  

6.8.1 ɐɟɦɟɧɬɚɰɢɨɧɧɚɹ ɡɚɜɟɫɚ 
 
ȼ ɨɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧɵ ɭɫɬɪɨɟɧɚ ɜɟɪɬɢɤɚɥɶɧɚɹ ɰɟɦɟɧɬɚɰɢɨɧɧɚɹ ɡɚɜɟɫɚ. Ɉɧɚ 

ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɪɹɞ ɛɭɪɨɜɵɯ ɫɤɜɚɠɢɧ ɞɢɚɦɟɬɪɨɦ 50-100 ɦɦ, ɜ ɤɨɬɨɪɵɟ 
ɧɚɝɧɟɬɚɟɬɫɹ ɪɚɫɬɜɨɪ ɰɟɦɟɧɬɚ ɧɚ ɝɥɭɛɢɧɭ ɞɨ 0,5÷0,8ɇ ɨɬ ɞɧɚ. ɑɢɫɥɨ ɩɪɨɞɨɥɶɧɵɯ 
ɪɹɞɨɜ ɫɤɜɚɠɢɧ, ɨɩɪɟɞɟɥɹɸɳɢɯ ɬɨɥɳɢɧɭ ɡɚɜɟɫɵ δɡ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɫɯɨɞɹ ɢɡ 
ɞɨɩɭɫɬɢɦɨɝɨ ɝɪɚɞɢɟɧɬɚ ɮɢɥɶɬɪɚɰɢɢ ɱɟɪɟɡ ɡɚɜɟɫɭ. 

Ɉɩɪɟɞɟɥɹɟɦ ɝɥɭɛɢɧɵ ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ: 
                      (6.52) 

 
ɝɞɟ      – ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ ɧɚ ɩɥɨɬɢɧɭ.                                   (6.53) 
 



97 
 

                                      
 
ɑɢɫɥɨ ɩɪɨɞɨɥɶɧɵɯ ɪɹɞɨɜ ɫɤɜɚɠɢɧ, ɨɩɪɟɞɟɥɹɸɳɢɯ ɬɨɥɳɢɧɭ ɡɚɜɟɫɵ, 

ɨɩɪɟɞɟɥɹɟɦ ɢɫɯɨɞɹ ɢɡ ɞɨɩɭɫɬɢɦɨɝɨ ɝɪɚɞɢɟɧɬɚ ɮɢɥɶɬɪɚɰɢɢ ɱɟɪɟɡ ɡɚɜɟɫɭ: 
              (6.54) 

 
ɝɞɟ    – ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɡɚɜɟɫɟ:                         ;     ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɫɬɟɩɟɧɢ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ, 
ɪɚɜɟɧ 1,25;       ɤɪɢɬɢɱɟɫɤɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ ɜ ɡɚɜɟɫɟ, ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ 15. 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ: 
                                      (6.55) 

 
Ɍɨɥɳɢɧɚ ɡɚɜɟɫɵ: 
                      
 
ɉɪɢɧɢɦɚɟɦ ɨɞɢɧ ɪɹɞ ɰɟɦɟɧɬɚɰɢɨɧɧɵɯ ɫɤɜɚɠɢɧ 2 ɦ. 

 
6.8.2 Ⱦɪɟɧɚɠɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɜ ɨɫɧɨɜɚɧɢɢ 
 
Ⱦɪɟɧɚɠɧɚɹ ɫɟɬɶ ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɚɤ ɞɥɹ ɪɚɡɝɪɭɡɤɢ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɩɨɬɨɤɚ, 

ɬɚɤ ɢ ɞɥɹ ɤɨɧɬɪɨɥɹ ɡɚ ɮɢɥɶɬɪɚɰɢɨɧɧɵɦɢ ɪɚɫɯɨɞɚɦɢ, ɯɚɪɚɤɬɟɪɨɦ ɢɯ ɢɡɦɟɧɟɧɢɹ, 
ɨɰɟɧɤɢ ɮɢɥɶɬɪɚɰɢɨɧɧɨɣ ɩɪɨɧɢɰɚɟɦɨɫɬɢ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɢ ɩɪɟɞɫɬɚɜɥɹɟɬ 
ɫɨɛɨɣ ɪɹɞ ɫɤɜɚɠɢɧ ɜ ɨɫɧɨɜɚɧɢɢ, ɫɨɟɞɢɧɟɧɧɵɯ ɫ ɧɢɠɧɢɦ ɛɶɟɮɨɦ ɨɬɜɨɞɹɳɢɦ 
ɭɫɬɪɨɣɫɬɜɨɦ.  

Ⱦɪɟɧɚɠɧɵɟ ɫɤɜɚɠɢɧɵ ɞɢɚɦɟɬɪɨɦ ɩɨ 20 ɫɦ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɨɞɧɚ ɨɬ ɞɪɭɝɨɣ ɜ 
ɪɹɞɭ ɩɨ 3 ɦ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɡɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɨɣ ɜ ɫɬɨɪɨɧɭ ɇȻ, ɧɚ 
ɪɚɫɫɬɨɹɧɢɢ 5 ɦ. Ⱦɪɟɧɚɠɢ ɭɫɬɪɚɢɜɚɸɬɫɹ ɧɟ ɬɨɥɶɤɨ ɜ ɨɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧɵ, ɧɨ ɢ ɜ 
ɛɟɪɟɝɨɜɵɯ ɩɪɢɦɵɤɚɧɢɹɯ – ɞɥɹ ɩɟɪɟɯɜɚɬɚ ɨɛɯɨɞɧɨɝɨ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɩɨɬɨɤɚ ɫ 
ɰɟɥɶɸ ɨɛɟɫɩɟɱɟɧɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɛɟɪɟɝɨɜɵɯ ɫɤɥɨɧɨɜ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ. 

Ƚɥɭɛɢɧɚ ɞɪɟɧɚɠɚ: 
                                    (6.56) 
 
Ⱦɪɟɧɚɠɧɵɟ ɫɤɜɚɠɢɧɵ ɜɵɩɨɥɧɟɧɵ ɢɡ ɨɫɨɛɨɣ ɝɚɥɟɪɟɢ ɜ ɩɥɨɬɢɧɟ, ɨɬɤɭɞɚ 

ɜɨɞɚ ɨɬɜɨɞɢɬɫɹ ɜ ɧɢɠɧɢɣ ɛɶɟɮ, ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɨɛɥɟɝɱɚɟɬɫɹ ɢ ɷɤɫɩɥɭɚɬɚɰɢɹ 
ɞɪɟɧɚɠɚ: ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɟɝɨ ɪɚɛɨɬɵ, ɨɱɢɫɬɤɚ ɫɤɜɚɠɢɧ ɢ ɞɪ. Ɋɚɫɫɬɨɹɧɢɟ ɨɬ 
ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ 5,6 ɦ.   
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6.9 Ɏɢɥɶɬɪɚɰɢɨɧɧɵɣ ɪɚɫɱɟɬ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ 

 
Ɏɢɥɶɬɪɚɰɢɨɧɧɵɟ ɪɚɫɱɟɬɵ ɩɪɨɢɡɜɨɞɹɬ ɫ ɰɟɥɶɸ ɨɛɨɫɧɨɜɚɧɢɹ ɪɚɡɦɟɪɨɜ ɢ 

ɨɱɟɪɬɚɧɢɹ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ, ɨɩɪɟɞɟɥɟɧɢɹ ɜɟɥɢɱɢɧɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ 
ɞɚɜɥɟɧɢɹ ɧɚ ɮɥɸɬɛɟɬ, ɨɩɪɟɞɟɥɟɧɢɹ ɝɪɚɞɢɟɧɬɨɜ ɢ ɫɤɨɪɨɫɬɟɣ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ 
ɩɨɬɨɤɚ ɩɪɢ ɜɵɯɨɞɟ ɟɝɨ ɜ ɧɢɠɧɢɣ ɛɶɟɮ. 

Ɋɚɫɱɟɬɵ ɩɪɨɜɨɞɹɬɫɹ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ: ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ     , ɜ 
ɧɢɠɧɟɦ –         (ɫɨɨɬɜɟɬɫɬɜɭɟɬ     ). 

Ⱦɥɹ ɫɧɹɬɢɹ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɹ ɭɫɬɪɚɢɜɚɟɦ 
ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɭɸ ɡɚɜɟɫɭ ɢ ɞɪɟɧɚɠ (ɪɢɫ. 6.9). 

 

 
Ɋɢɫɭɧɨɤ 6.9 – ɋɯɟɦɚ ɤ ɨɩɪɟɞɟɥɟɧɢɸ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɹ ɜ ɨɫɧɨɜɚɧɢɢ 

ɝɪɚɜɢɬɚɰɢɨɧɧɨɣ ɩɥɨɬɢɧɵ 
 
ɗɩɸɪɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɫɬɪɨɢɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɚɩɨɪɚ ɢ 

ɧɚɥɢɱɢɹ ɡɚɜɟɫɵ ɢ ɞɪɟɧɚɠɚ (ɪɢɫ.6.10).  
Ɂɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɨɣ ɭɞɟɥɶɧɚɹ ɨɛɴɟɦɧɚɹ ɫɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ 

ɞɚɜɥɟɧɢɹ ɩɚɞɚɟɬ ɞɨ ɜɟɥɢɱɢɧɵ      ɤɨɬɨɪɚɹ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɞɥɹ ɝɪɚɜɢɬɚɰɢɨɧɧɨɣ 
ɩɥɨɬɢɧɵ ɛɟɡ ɩɨɥɨɫɬɟɣ ɭ ɨɫɧɨɜɚɧɢɹ ɞɥɹ I ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ ɢɡ ɫɨɨɬɧɨɲɟɧɢɹ [3, 
ɬɚɛɥ.5]: 

            (6.57) 

             (6.58) 
 
ɝɞɟ     ɧɚɩɨɪ ɧɚ ɩɥɨɬɢɧɭ. 
                                 (6.59) 
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Ɂɚ ɞɪɟɧɚɠɟɦ ɭɞɟɥɶɧɚɹ ɨɛɴɟɦɧɚɹ ɫɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɩɚɞɚɟɬ ɞɨ 
ɜɟɥɢɱɢɧɵ      ɤɨɬɨɪɚɹ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɞɥɹ ɝɪɚɜɢɬɚɰɢɨɧɧɨɣ ɩɥɨɬɢɧɵ ɛɟɡ 
ɩɨɥɨɫɬɟɣ ɭ ɨɫɧɨɜɚɧɢɹ ɞɥɹ I ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ ɢɡ ɫɨɨɬɧɨɲɟɧɢɹ [6, ɬɚɛɥ.5]: 
            (6.60) 

                             (6.61) 
 

 

Ɋɢɫɭɧɨɤ 6.10 – Ɋɚɫɫɱɢɬɚɧɧɚɹ ɷɩɸɪɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 
 

6.10 Ɉɛɨɫɧɨɜɚɧɢɟ ɧɚɞɟɠɧɨɫɬɢ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 
 
Ɋɚɫɱɟɬɵ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 

ɜɵɩɨɥɧɹɸɬ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ. ȼ ɫɨɫɬɚɜ ɨɫɧɨɜɧɨɝɨ 
ɫɨɱɟɬɚɧɢɹ ɜɯɨɞɹɬ ɧɚɝɪɭɡɤɢ ɩɨɫɬɨɹɧɧɵɟ, ɜɪɟɦɟɧɧɵɟ, ɞɥɢɬɟɥɶɧɵɟ ɢ 
ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɟ. ɇɚɝɪɭɡɤɢ ɢ ɜɨɡɞɟɣɫɬɜɢɹ ɞɨɥɠɧɵ ɩɪɢɧɢɦɚɬɶɫɹ ɜ ɧɚɢɛɨɥɟɟ 
ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ, ɧɨ ɜɨɡɦɨɠɧɵɯ ɫɨɱɟɬɚɧɢɹɯ ɨɬɞɟɥɶɧɨ ɞɥɹ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɩɟɪɢɨɞɨɜ. Ʉɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɩɪɢ ɪɚɫɱɟɬɟ 
ɩɥɨɬɢɧ ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ [12]. 

Ɋɚɫɱɟɬɧɵɣ ɫɥɭɱɚɣ – ɧɨɪɦɚɥɶɧɵɣ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɣ ɩɪɢ ɇɉɍ ɜ ɜɟɪɯɧɟɦ 
ɛɶɟɮɟ ɢ ɦɢɧɢɦɚɥɶɧɨɦ ɭɪɨɜɧɟ ɜ ɧɢɠɧɟɦ.  

 



100 
 

6.10.1  Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɥɨɬɢɧɭ 
 
ȼɟɫ ɫɨɨɪɭɠɟɧɢɹ ɢ ɦɟɯɚɧɢɡɦɨɜ. 
ȼɟɫ 1 ɩ.ɦ. ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
                     (6.62) 

  
ɝɞɟ      ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ (ɜɵɱɢɫɥɟɧɚ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɵ 
AutoCAD);    ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ, 10 ɦ;     ɬɨɥɳɢɧɚ ɛɵɤɚ, 4 ɦ;      ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ, 2400 ɤɝ/ɦ3. 
                                       

 
ȼɟɫ ɛɵɱɤɚ ɢ ɬɨɱɤɭ ɟɝɨ ɩɪɢɥɨɠɟɧɢɹ ɨɩɪɟɞɟɥɢɦ ɚɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ: 
                                                        (6.63) 

 
ȼɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ ɪɚɜɟɧ: 

                                             (6.64) 
 

ɝɞɟ f – ɩɥɨɳɚɞɶ ɡɚɬɜɨɪɚ:  
                                               (6.65) 

 
ȼɟɫ ɡɚɬɜɨɪɚ ɧɚ 1ɩ.ɦ: 

             ɛ                    (6.66) 

 
ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ. 
ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ 

ɝɢɞɪɚɜɥɢɤɢ. ɗɩɸɪɵ ɫ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ ɜɟɪɯɨɜɭɸ ɢ ɧɢɡɨɜɭɸ ɝɪɚɧɢ 
ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɩɪɢɧɹɬɵ ɩɨ ɬɪɟɭɝɨɥɶɧɢɤɭ. 

Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ: 
– ɫ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ:  
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                                        (6.67) 

 
ɝɞɟ                         
 

– ɫ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 
                                         (6.68) 

 
ɝɞɟ                              
 

Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ. 
ɗɩɸɪɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɜɢɞɟ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ ɨɬ 

ɦɢɧɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɨ ɩɨɞɨɲɜɵ ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɥɭɱɚɟ. 
Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɷɩɸɪɵ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɨɩɪɟɞɟɥɢɦ ɨɪɞɢɧɚɬɵ:  
                                 (6.69) 
 
Ɉɩɪɟɞɟɥɢɦ ɜɟɥɢɱɢɧɭ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ: 
                (6.70) 
 

ɝɞɟ      ɩɥɨɳɚɞɶ ɷɩɸɪɵ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ.  
                                 

 
ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ. 
ɍɱɢɬɵɜɚɟɬɫɹ ɱɚɫɬɶ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ, ɞɟɣɫɬɜɭɸɳɟɝɨ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɩɨɞɨɲɜɭ ɩɥɨɬɢɧɵ: 
              (6.71) 
 

ɝɞɟ  ɷɩ – ɩɥɨɳɚɞɶ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ, ɞɟɣɫɬɜɭɸɳɟɝɨ ɧɚ ɩɨɞɨɲɜɭ 
ɩɥɨɬɢɧɵ (ɪɢɫ.6.10). 
                           
 

Ⱦɚɜɥɟɧɢɟ ɝɪɭɧɬɚ. 
Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ ɧɚ ɜɟɪɬɢɤɚɥɶɧɭɸ ɝɪɚɧɶ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɮɨɪɦɭɥɟ: 
                       (6.72) 
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ɝɞɟ      ɭɞɟɥɶɧɵɣ ɜɟɫ ɧɚɧɨɫɨɜ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ, (9-13) ɤ           ɬɨɥɳɢɧɚ ɫɥɨɹ ɧɚɧɨɫɨɜ, ɩɪɢɧɢɦɚɟɦɚɹ ɨɬ ɭɪɨɜɧɹ ɞɧɚ: 
                         (6.73) 
     ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɧɚɧɨɫɨɜ, 20-220. 
                                   
 

Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɞɚɜɥɟɧɢɹ ɧɚɧɨɫɨɜ ɧɚ 1 ɩ.ɦ: 
                             (6.74) 

 
Ɉɩɪɟɞɟɥɢɦ ɚɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ. 
Ɉɩɪɟɞɟɥɢɦ ɞɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ ɧɚ ɝɪɭɧɬ: 
                                        (6.75) 

 
ɝɞɟ     ɭɞɟɥɶɧɵɣ ɜɟɫ ɧɚɧɨɫɨɜ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ,10 ɤɇ/ɦ3;     ɬɨɥɳɢɧɚ ɫɥɨɹ ɧɚɧɨɫɨɜ, ɩɪɢɧɢɦɚɟɦɚɹ ɨɬ ɭɪɨɜɧɹ ɞɧɚ;      ɭɝɨɥ ɜɧɭɬɪɟɧɟɝɨ ɬɪɟɧɢɹ ɞɥɹ ɢɡɜɟɫɬɧɹɤɚ        ;    ɫɰɟɩɥɟɧɢɟ ɝɪɭɧɬɚ,      

                                  

Ɍɨɱɤɭ, ɧɚɯɨɞɹɳɭɸɫɹ ɧɚ ɝɪɚɧɢɰɟ ɦɟɠɞɭ ɪɚɡɥɢɱɧɵɦɢ ɫɥɨɹɦɢ ɝɪɭɧɬɚ, 
ɫɱɢɬɚɟɦ ɩɪɢɧɚɞɥɟɠɚɳɟɣ ɜɟɪɯɧɟɦɭ ɫɥɨɸ, ɚ ɡɚɬɟɦ ɧɢɠɧɟɦɭ. 

Ɉɩɪɟɞɟɥɢɦ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ: 
                                                         (6.76) 

 
ɝɞɟ         ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ;       ɭɞɟɥɶɧɵɣ ɜɟɫ ɝɪɭɧɬɚ ɫ ɭɱɟɬɨɦ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ: 
                     (6.77) 
 
ɝɞɟ         ɩɨɪɢɫɬɨɫɬɶ ɫɭɯɨɝɨ ɝɪɭɧɬɚ. 
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Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɚɤɬɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ ɧɚ 1 ɩ.ɦ. ɪɚɜɧɚ ɩɥɨɳɚɞɢ 

ɷɩɸɪɵ: 
                   
 
ȼɨɥɧɨɜɨɟ ɞɚɜɥɟɧɢɟ. 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢ ɨɫɧɨɜɧɨɦ ɢ ɩɨɜɟɪɨɱɧɨɦ 

ɫɥɭɱɚɹɯ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɭɩɪɨɳɟɧɧɨ ɩɨ ɮɨɪɦɭɥɟ Ⱥ.Ʌ. Ɇɨɠɟɜɢɬɢɧɨɜɚ: 
                                (6.78) 

 
ɝɞɟ    – ɜɵɫɨɬɚ ɜɨɥɧɵ 1%–ɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ;    – ɫɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ; 

                                     (6.79) 

                                                
 
ɉɥɟɱɨ ɫɢɥɵ  ɜɨɥɧ ɨɬɧɨɫɢɬɟɥɶɧɨ ɭɪɨɜɧɹ ɩɨɤɨɹ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ: 
                                         (6.80) 

 
ɉɥɟɱɨ ɫɢɥɵ  ɜɨɥɧ  ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚ ɩɨɞɨɲɜɵ: 

  ɜɨɥɧ   ɇɉɍ   ɩɨɞ  ɭɫ                ɦ  
 

6.10.2  Ɋɚɫɱɟɬ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 
 

Ɋɚɫɱɟɬ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɩɨ ɦɟɬɨɞɭ 
ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ ɩɟɪɜɨɣ ɝɪɭɩɩɵ (ɩɨ ɧɟɩɪɢɝɨɞɧɨɫɬɢ ɤ ɷɤɫɩɥɭɚɬɚɰɢɢ).  

Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɪɚɫɱɟɬɚ ɫɨɫɬɚɜɢɦ ɬɚɛɥɢɰɭ 6.4, ɜ ɤɨɬɨɪɭɸ ɜɧɟɫɟɦ ɜɫɟ 
ɧɚɝɪɭɡɤɢ, ɭɦɧɨɠɟɧɧɵɟ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ. 

ɋɢɥɵ, ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɩɥɨɬɢɧɭ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɉɪɢɥɨɠɟɧɢɢ Ⱦ. 
Ɍɚɛɥɢɰɚ 6.4 – Ɉɫɧɨɜɧɵɟ ɧɚɝɪɭɡɤɢ ɧɚ ɩɥɨɬɢɧɭ 
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ɋɢɥɚ    ɇɚɩɪɚɜɥɟɧɢɟ 
ɫɢɥɵ 

Ɉɫɧɨɜɧɨɣ ɫɥɭɱɚɣ 
ɋɢɥɚ   , ɤɇ ɉɥɟɱɨ, ɦ Ɇɨɦɟɧɬ,      

1 2 3 4 5 6    1 ĺ 2825 8,0 22602    1 ĸ 71 1,3 -90     0,95 Ļ 2746 2,3 -6317    0,95 Ļ 2586 4,5 -11377      1 Ĺ 599 0,0 0,0    1 Ĺ 642 3,4 2156    1,2 ĺ 11,8 2,7 31,3    1,2 ĺ 26,3 0,7 17,5       1 ĺ 76,6 20,7 1583    0,9 Ļ 22,5 7,6 -171,2 
∑N ĻĹ 4113 
∑W ĺ ĸ 2869 

∑Ɇ 8177 
ɦɨɦɟɧɬ ɫ ɩɥɸɫɨɦ - ɞɜɢɠɟɧɢɟ ɩɨ ɱɚɫɨɜɨɣ ɫɬɪɟɥɤɟ;  
ɦɨɦɟɧɬ ɫ ɦɢɧɭɫɨɦ - ɩɪɨɬɢɜ ɱɚɫɨɜɨɣ ɫɬɪɟɥɤɢ. 

 
ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɤɨɧɬɚɤɬɟ ɨɫɧɨɜɚɧɢɟ–ɛɟɬɨɧ    ɪɚɫɫɱɢɬɵɜɚɟɦ 

ɦɟɬɨɞɨɦ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɦɚɬɟɪɢɚɥɨɜ ɩɨ ɮɨɪɦɭɥɟ ɜɧɟɰɟɧɬɪɟɧɧɨɝɨ ɫɠɚɬɢɹ:   
                (6.81) 

 
ɝɞɟ    ɫɭɦɦɚ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ;     ɫɭɦɦɚ ɦɨɦɟɧɬɨɜ ɜɫɟɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ;    ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 

ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ ɩɨ ɤɨɧɬɚɤɬɧɨɦɭ 
ɫɟɱɟɧɢɸ: 

– ɞɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
                                       ɤ    

 
–ɞɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
                                        ɤ    
 
ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɜɟɪɬɢɤɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ ɩɨ ɤɨɧɬɚɤɬɧɨɦɭ 

ɫɟɱɟɧɢɸ:  
– ɞɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ:  
                              (6.82) 
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ɝɞɟ    – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ;             ɭɝɨɥ ɦɟɠɞɭ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸ,           – ɡɚɝɥɭɛɥɟɧɢɟ ɫɟɱɟɧɢɹ ɨɬ     : 
      ɇɉɍ   ɩɨɞ          ɦ   (6.83) 
                                ɤɉɚ  
 

–ɞɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
                              (6.84) 

 
ɝɞɟ    – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ;             ɭɝɨɥ ɦɟɠɞɭ ɧɢɡɨɜɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸ      – ɡɚɝɥɭɛɥɟɧɢɟ ɫɟɱɟɧɢɹ:      ɍɇȻ     ɩɨɞ            ɦ   (6.85) 
                                         ɤɉɚ  
 

Ʉɚɫɚɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ  ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɢ ɜɟɪɬɢɤɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ:  
 – ɞɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ:  
                        (6.86) 
                             ɤɉɚ  

 
– ɞɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 

                         (6.87) 
                                    ɤɉɚ   

 
Ƚɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
– ɞɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
                           (6.88) 
                                ɤɉɚ   

 
– ɞɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 

                         ɤɉɚ   (6.89) 
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Ƚɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
– ɞɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
                              (6.90) 

 
– ɞɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 

                           (6.91) 
                                      ɤɉɚ  

 
ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɩɥɨɳɚɞɤɚɯ ɤɨɧɬɚɤɬɧɨɝɨ ɫɟɱɟɧɢɹ ɭ ɜɟɪɯɨɜɨɣ 

ɝɪɚɧɢ: 
                                                               

           ɤɉɚ . 
 
ɋɨɫɬɚɜɢɦ ɬɚɛɥɢɰɭ 6.5 ɞɥɹ ɩɨɥɭɱɟɧɧɵɯ ɧɚɩɪɹɠɟɧɢɣ (ɉɪɢɥɨɠɟɧɢɟ ȿ). 
 

Ɍɚɛɥɢɰɚ 6.5 – ɇɚɩɪɹɠɟɧɢɹ, ɜɨɡɧɢɤɚɸɳɢɟ ɜ ɩɥɨɬɢɧɟ 
ɇɚɩɨɪɧɚɹ ɝɪɚɧɶ ɇɢɡɨɜɚɹ ɝɪɚɧɶ 

Ɉɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ 
ɇɚɩɪɹɠɟɧɢɟ ɤɉɚ ɇɚɩɪɹɠɟɧɢɟ ɤɉɚ     -66,1     -445,6     -240,0     -220,9      0      273,1     -66,1     -38,0     -240,0  ɡ  -537,8     -66,1   

 
6.10.3  Ɉɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 

 
ɉɨɫɥɟ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɢ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ 

ɧɚɝɪɭɡɨɤ, ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɫɨɨɪɭɠɟɧɢɟ ɧɚ ɩɪɨɱɧɨɫɬɶ, ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶɫɹ 
ɫɥɟɞɭɸɳɢɟ ɭɫɥɨɜɢɹ: 

1)  ȼɨ ɜɫɟɯ ɬɨɱɤɚɯ ɩɥɨɬɢɧɵ: 
  ɧ           ɩɪ       (6.92) 
 
ɝɞɟ  ɧ        – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ, ɞɥɹ ɫɨɨɪɭɠɟɧɢɣ 
I ɤɥɚɫɫɚ; 
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     ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ (      – ɞɥɹ ɪɚɫɱɟɬɨɜ ɩɨ ɩɟɪɜɨɦɭ 
ɩɪɟɞɟɥɶɧɨɦɭ ɫɨɫɬɨɹɧɢɸ ɢ ɨɫɧɨɜɧɨɦɭ ɫɨɱɟɬɚɧɢɸ ɧɚɝɪɭɡɨɤ);     – ɦɚɤɫɢɦɚɥɶɧɨɟ ɝɥɚɜɧɨɟ ɧɚɩɪɹɠɟɧɢɟ;  ɩɪ      Ɇɉɚ – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɫɠɚɬɢɸ ɞɥɹ ɦɚɪɤɢ 
ɛɟɬɨɧɚ ȼ15, ɤɨɬɨɪɨɟ ɨɩɪɟɞɟɥɹɟɦ ɩɨ [4];    – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ (   = 0,9 – ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɨɱɟɬɚɧɢɟ 
ɧɚɝɪɭɡɨɤ). 

                            
             
 

2) ɇɚ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɫɬɹɝɢɜɚɸɳɢɯ 
ɧɚɩɪɹɠɟɧɢɣ: 

        (6.93) 
          

 
3) ȼ ɡɨɧɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 

                    (6.94) 
 

                      
            

 
4) ȼ ɤɨɧɬɚɤɬɧɨɦ ɫɟɱɟɧɢɢ: 

           (6.95)           
 

5) ɉɨɞ ɜɫɟɣ ɩɥɨɬɢɧɨɣ: 
                  (6.96) 
 

ɝɞɟ        ɞɨɩɭɫɤɚɟɦɵɟ ɧɚɩɪɹɠɟɧɢɹ ɜ ɨɫɧɨɜɚɧɢɢ, ɞɥɹ ɫɤɚɥɶɧɨɝɨ ɨɫɧɨɜɚɧɢɹ            ɤɉɚ  
             

ɉɪɨɟɤɬɢɪɭɟɦɚɹ ɩɥɨɬɢɧɚ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɜɫɟɦ ɤɪɢɬɟɪɢɹɦ ɩɪɨɱɧɨɫɬɢ. 
 



108 
 

6.10.4  Ɋɚɫɱɟɬ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ ɧɚ ɫɞɜɢɝ ɩɨ ɨɫɧɨɜɚɧɢɸ 
 

ɍɫɬɨɣɱɢɜɨɫɬɶ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɶɸ 
ɨɫɧɨɜɚɧɢɹ, ɬ.ɟ. ɟɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɫɞɜɢɝɭ ɫɨɨɪɭɠɟɧɢɹ. ɉɥɨɬɢɧɵ ɪɚɫɫɱɢɬɵɜɚɸɬ 
ɧɚ ɫɞɜɢɝ ɩɨ ɩɟɪɜɨɦɭ ɩɪɟɞɟɥɶɧɨɦɭ ɫɨɫɬɨɹɧɢɸ – ɩɨ ɩɨɬɟɪɟ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ. 
ɋɱɢɬɚɟɦ ɱɬɨ ɫɞɜɢɝ ɩɥɨɫɤɢɣ. 

ɉɪɢ ɩɨɫɬɭɩɚɬɟɥɶɧɨɣ ɮɨɪɦɟ ɫɞɜɢɝɚ ɩɥɨɬɢɧɚ ɛɭɞɟɬ ɭɫɬɨɣɱɢɜɚ, ɟɫɥɢ 
ɜɵɩɨɥɧɹɟɬɫɹ ɭɫɥɨɜɢɟ: 

                  (6.97) 

 
ɝɞɟ     ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɫɨɨɪɭɠɟɧɢɹ, ɩɪɢɧɢɦɚɟɦɵɣ 
1,25;      ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ (    = 1 – ɞɥɹ ɪɚɫɱɟɬɨɜ ɩɨ ɩɟɪɜɨɦɭ 
ɩɪɟɞɟɥɶɧɨɦɭ ɫɨɫɬɨɹɧɢɸ ɢ ɨɫɧɨɜɧɨɦɭ ɫɨɱɟɬɚɧɢɸ ɧɚɝɪɭɡɨɤ);      ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ (    = 0,95 – ɩɪɢ ɪɚɛɨɬɟ ɩɥɨɬɢɧɵ ɩɪɢ 
ɇɉɍ);    ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɨɛɨɛɳɟɧɧɨɣ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ (ɫɢɥɵ, 
ɫɨɩɪɨɬɢɜɥɹɸɳɟɣɫɹ ɫɞɜɢɝɭ): 
     ɩɥ   ɛ   ɡ      ɜɡɜ       ɩɧ             (6.98) 
 
ɝɞɟ      ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ ɩɨ ɧɚɝɪɭɡɤɟ, ɞɥɹ ɩɚɫɫɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ 
ɝɪɭɧɬɚ ɩɪɢɧɢɦɚɟɬɫɹ             ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɩɪɨɟɤɰɢɹ ɩɥɨɳɚɞɢ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ, ɩɪɢ ɪɚɫɱɟɬɟ ɧɚ 
1 ɩ.ɦ;     ɫɞɜɢɝɚɸɳɚɹ ɫɢɥɚ: 
     ɜ                   (6.99) 
                                            

                                
                            

 
Ⱥɧɚɥɢɡɢɪɭɹ ɪɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ, ɦɨɠɧɨ ɭɬɜɟɪɠɞɚɬɶ, ɱɬɨ ɜɵɛɪɚɧɧɵɣ 

ɩɪɨɮɢɥɶ ɩɥɨɬɢɧɵ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ ɩɪɨɱɧɨɫɬɢ ɢ ɧɚɞɟɠɧɨɫɬɢ ɩɪɢ 
ɨɫɧɨɜɧɨɦ ɫɨɱɟɬɚɧɢɹɯ ɧɚɝɪɭɡɨɤ. Ⱥ ɬɚɤɠɟ ɹɜɥɹɟɬɫɹ ɷɤɨɧɨɦɢɱɧɵɦ, ɡɚɩɚɫ ɩɨ 
ɧɚɞɟɠɧɨɫɬɢ ɩɥɨɬɢɧɵ, ɧɟ ɩɪɟɜɵɲɚɟɬ 10% ɨɬ ɧɨɪɦɚɬɢɜɧɨɣ ɜɟɥɢɱɢɧɵ       1,38. 
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6.11 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ 
 
ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɢ ɜɨɡɜɟɞɟɧɢɢ ɝɪɭɧɬɨɜɵɯ ɩɥɨɬɢɧ ɧɟɨɛɯɨɞɢɦɨ 

ɭɱɢɬɵɜɚɬɶ ɫɥɟɞɭɸɳɢɟ ɨɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ: 
1. ɡɚɥɨɠɟɧɢɹ ɨɬɤɨɫɨɜ ɩɥɨɬɢɧ ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶ ɭɫɬɨɣɱɢɜɨɫɬɶ 

ɫɨɨɪɭɠɟɧɢɹ ɢ ɟɝɨ ɨɫɧɨɜɚɧɢɹ ɩɪɢ ɜɫɟɯ ɜɨɡɦɨɠɧɵɯ ɭɫɥɨɜɢɹɯ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ.  

2. ɨɬɤɨɫɵ ɢ ɝɪɟɛɟɧɶ ɩɥɨɬɢɧɵ ɞɨɥɠɧɵ ɢɦɟɬɶ ɩɨɤɪɵɬɢɹ, 
ɡɚɳɢɳɚɸɳɢɟ ɢɯ ɨɬ ɜɟɬɪɨɜɵɯ, ɜɨɥɧɨɜɵɯ ɢ ɚɬɦɨɫɮɟɪɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ; 

3. ɞɪɟɧɚɠɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶ ɨɪɝɚɧɢɡɨɜɚɧɧɵɣ 
ɫɛɨɪ ɢ ɨɬɜɨɞ ɮɢɥɶɬɪɭɸɳɟɣɫɹ ɜɨɞɵ, ɩɪɟɞɨɬɜɪɚɳɚɬɶ ɮɢɥɶɬɪɚɰɢɨɧɧɵɟ 
ɞɟɮɨɪɦɚɰɢɢ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ; 

4. ɫɬɪɨɢɬɟɥɶɧɵɟ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɞɟɮɨɪɦɚɰɢɢ ɩɥɨɬɢɧɵ, ɟɟ 
ɨɬɞɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɢ ɨɫɧɨɜɚɧɢɹ ɧɟ ɞɨɥɠɧɵ ɜɵɡɵɜɚɬɶ ɧɚɪɭɲɟɧɢɣ 
ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɵ ɫɨɨɪɭɠɟɧɢɹ. 
ȼ ɩɪɟɞɟɥɚɯ ȼɨɪɨɧɟɠɫɤɨɣ ɨɛɥɚɫɬɢ ɜɵɹɜɥɟɧɵ ɢ ɚɤɬɢɜɧɨ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ 

ɫɥɟɞɭɸɳɢɟ ɩɨɥɟɡɧɵɟ ɢɫɤɨɩɚɟɦɵɟ: ɩɟɫɨɤ; ɝɥɢɧɚ; ɫɬɪɨɢɬɟɥɶɧɵɣ ɤɚɦɟɧɶ ɢ ɬ.ɞ. ȼ 
ɫɜɹɡɢ ɫ ɷɬɢɦ ɢ ɧɚ ɨɫɧɨɜɚɧɢɢ [15] ɡɚɩɪɨɟɤɬɢɪɭɟɦ ɤɚɦɟɧɧɨ-ɧɚɛɪɨɫɧɭɸ ɩɥɨɬɢɧɭ 
(ɪɢɫɭɧɨɤ 6.13). ɋɨɝɥɚɫɧɨ ɬɚɛɥɢɰɟ 7 [15] ɩɪɢɧɢɦɚɟɦ ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɨɟ 
ɭɫɬɪɨɣɫɬɜɨ – ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɭɸ ɞɢɚɮɪɚɝɦɭ. 

ɉɥɨɬɢɧɚ ɫɨɫɬɨɢɬ ɢɡ ɞɢɚɮɪɚɝɦɵ, ɞɜɭɯɫɥɨɣɧɵɯ ɩɟɪɟɯɨɞɧɵɯ ɡɨɧ ɤ 
ɞɢɚɮɪɚɝɦɟ, ɜɟɪɯɨɜɚɹ ɢ ɧɢɡɨɜɚɹ ɩɪɢɡɦɚ ɢɡ ɤɪɭɩɧɨɝɨ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɤɚɦɧɹ. ȼ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩ.4.28 [15] ɫɨɩɪɹɠɟɧɢɟ ɧɟɝɪɭɧɬɨɜɵɯ ɷɤɪɚɧɨɜ ɩɥɨɬɢɧɵ ɫ 
ɨɫɧɨɜɚɧɢɟɦ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɦ ɩɪɢ ɩɨɦɨɳɢ ɛɟɬɨɧɧɨɝɨ ɡɭɛɚ, ɜ ɤɨɬɨɪɨɦ ɭɫɬɪɚɢɜɚɟɦ 
ɩɨɬɟɪɧɭ ɞɥɹ ɫɨɡɞɚɧɢɹ ɢɧɴɟɤɰɢɨɧɧɨɣ ɡɚɜɟɫɵ.Ⱦɥɹ ɡɚɳɢɬɵ ɜɟɪɯɨɜɨɝɨ ɨɬɤɨɫɚ ɫ 
ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ, ɩɪɢɦɟɦ ɤɪɟɩɥɟɧɢɟ ɛɟɬɨɧɧɵɦɢ ɩɥɢɬɚɦɢ. ȼɟɪɯɧɟɣ ɝɪɚɧɢɰɟɣ 
ɨɫɧɨɜɧɨɝɨ ɤɪɟɩɥɟɧɢɹ, ɫɱɢɬɚɟɦ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ 33 ɦ. ɇɢɠɧɸɸ ɝɪɚɧɢɰɭ 
ɨɫɧɨɜɧɨɝɨ ɤɪɟɩɥɟɧɢɹ ɧɚɡɧɚɱɚɟɦ                                            . 

 
2 – ɰɟɦɟɧɬɚɰɢɨɧɧɚɹ ɡɚɜɟɫɚ, 6 – ɜɟɪɯɨɜɚɹ ɩɪɢɡɦɚ 7 - ɞɢɚɮɪɚɝɦɚ; 8 — ɩɟɪɟɯɨɞɧɵɟ ɫɥɨɢ; 9 – 

ɧɢɡɨɜɚɹ ɩɪɢɡɦɚ. 
Ɋɢɫɭɧɨɤ 6.13 - ȼɢɞ ɤɚɦɟɧɧɨ-ɡɟɦɥɹɧɨɣ ɩɥɨɬɢɧɵ ɫ ɹɞɪɨɦ 

 
ɉɪɢɦɟɦ ɡɚɥɨɠɟɧɢɟ ɜɟɪɯɨɜɨɝɨ ɢ ɧɢɡɨɜɨɝɨ ɨɬɤɨɫɚ 1:1,5.  ɋɨ ɫɬɨɪɨɧɵ 

ɜɟɪɯɨɜɨɣ ɢ ɧɢɡɨɜɨɣ ɝɪɚɧɢ ɭɫɬɨɢɦ ɛɟɪɦɭ, ɩɟɪɜɚɹ ɧɚɯɨɞɢɬɫɹ ɧɚ ɨɬɦɟɬɤɟ ɪɚɜɧɨɣ 
23,4 ɦ (ɝɪɚɧɢɰɚ ɤɪɟɩɥɟɧɢɹ ɜɟɪɯɨɜɨɝɨ ɨɬɤɨɫɚ). ɒɢɪɢɧɚ ɛɟɪɦɵ ɫɨɫɬɚɜɥɹɟɬ 3 ɦ. 
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Ɇɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ ɩɥɨɬɢɧɵ ɫɨɫɬɚɜɥɹɟɬ 26 ɦ. Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ – 33 ɦ. ɒɢɪɢɧɚ 
ɩɨ ɝɪɟɛɧɸ – 10 ɦɟɬɪɨɜ. 

 
6.12 Ɋɚɫɱɟɬ ɜɵɫɨɬɵ ɩɟɪɟɦɵɱɟɤ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ 
 
ɉɪɢ ɪɭɫɥɨɜɨɣ ɤɨɦɩɨɧɨɜɤɢ ɫɨɨɪɭɠɟɧɢɣ ɝɢɞɪɨɭɡɥɚ ɧɚ ɩɟɪɜɨɦ ɷɬɚɩɟ 

ɜɨɡɜɨɞɢɦ ɩɟɪɟɦɵɱɤɭ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ, ɤɨɬɨɪɵɟ ɨɛɪɚɡɭɸɬ ɤɨɬɥɨɜɚɧ 1-ɣ ɨɱɟɪɟɞɢ, ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɪɭɫɥɨ ɪɟɤɢ ɫɭɠɚɟɬɫɹ. ȼ ɨɫɭɲɟɧɧɨɦ ɤɨɬɥɨɜɚɧɟ 1-ɣ ɨɱɟɪɟɞɢ 
ɜɨɡɜɨɞɹɬ ɧɢɠɧɸɸ ɱɚɫɬɶ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ. Ɋɚɫɯɨɞ ɩɪɨɩɭɫɤɚɟɬɫɹ ɱɟɪɟɡ ɫɭɠɟɧɧɨɟ 
ɪɭɫɥɨ. ɉɟɪɟɤɪɵɬɚɹ ɩɟɪɟɦɵɱɤɚɦɢ ɱɚɫɬɶ ɪɭɫɥɚ ɞɥɹ ɫɤɚɥɶɧɨɝɨ ɨɫɧɨɜɚɧɢɹ 
ɫɨɫɬɚɜɥɹɟɬ ɧɟ ɛɨɥɟɟ 50-60 %. ȼ ɫɭɠɟɧɧɨɦ ɪɭɫɥɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɜɵɲɟɧɢɟ 
ɭɪɨɜɧɟɣ ɫ ɰɟɥɶɸ ɨɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɩɪɨɞɨɥɶɧɨɣ ɢ ɩɨɩɟɪɟɱɧɨɣ ɩɟɪɟɦɵɱɟɤ. 
ɉɨɜɵɲɟɧɢɟ ɭɪɨɜɧɹ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

                    
 

ɝɞɟ           - ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ, ɞɥɹ ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɩɟɪɟɦɵɱɤɢ ɪɚɜɟɧ 
0,75;    - ɫɤɨɪɨɫɬɶ ɜ ɫɭɠɟɧɨɦ ɪɭɫɥɟ;    - ɛɵɬɨɜɚɹ ɫɤɨɪɨɫɬɶ ɪɟɤɢ. 

            
 

ɝɞɟ       - ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɫɭɠɟɧɧɨɝɨ ɪɭɫɥɚ. 
            
 

ɝɞɟ       - ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɪɭɫɥɚ ɪɟɤɢ ɞɨ ɫɬɟɫɧɟɧɢɹ ɩɪɢ       
ɉɨɫɥɟɞɫɬɜɢɟ ɪɚɡɪɭɲɟɧɢɣ ɩɪɢ ɩɪɨɪɵɜɟ ɩɟɪɟɦɵɱɤɢ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ 

ɤɚɬɚɫɬɪɨɮɟ, ɩɨɷɬɨɦɭ ɩɪɢɧɢɦɚɟɦ ɪɚɫɱɟɬɧɭɸ ɜɟɪɨɹɬɧɨɫɬɶ ɩɪɟɜɵɲɟɧɢɹ ɪɚɫɱɟɬɧɵɯ 
ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɜɨɞɵ 5%, ɫɥɟɞɨɜɚɬɟɥɶɧɨ                  ɒɢɪɢɧɚ 
ɪɭɫɥɚ ɧɚ ɨɬɦɟɬɤɟ 11,3 ɦ 307 ɦ, ɩɪɢ ɫɬɟɫɧɟɧɢɢ 50% - 154 ɦ (ɉɪɢɥɨɠɟɧɢɟ ɀ). 
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ȼɵɫɨɬɚ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɢ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ: 
              
 

ɝɞɟ                 ɨɬɦɟɬɤɚ ɇȻ,  ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ             – ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɡɚɩɚɫ. 
                         
 
ɇɚ ɜɬɨɪɨɦ ɷɬɚɩɟ ɪɚɡɛɢɪɚɸɬ ɩɟɪɟɦɵɱɤɢ 1-ɣ ɨɱɟɪɟɞɢ, ɢ ɜɨɞɭ ɩɪɨɩɭɫɤɚɸɬ 

ɱɟɪɟɡ ɩɨɫɬɪɨɟɧɧɨɟ ɜɨɞɨɫɛɪɨɫɧɨɟ ɫɨɨɪɭɠɟɧɢɟ.  
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7 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɡɨɧɟ ɜɥɢɹɧɢɹ 
Ɋɨɫɬɨɜɫɤɨɣ Ƚɗɋ. Ɉɯɪɚɧɚ ɬɪɭɞɚ ɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ 

 
7.1 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 

 
 Ɉɫɧɨɜɧɵɦ ɩɪɢɧɰɢɩɨɦ ɩɨɥɢɬɢɤɢ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ ɬɪɭɞɚ ɹɜɥɹɟɬɫɹ 
ɩɪɢɡɧɚɧɢɟ ɢ ɨɛɟɫɩɟɱɟɧɢɟ ɩɪɢɨɪɢɬɟɬɚ ɠɢɡɧɢ ɢ ɡɞɨɪɨɜɶɹ ɪɚɛɨɬɧɢɤɨɜ Ƚɗɋ ɩɨ 
ɨɬɧɨɲɟɧɢɸ ɤ ɪɟɡɭɥɶɬɚɬɚɦ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ.  
 Ⱦɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɵɯ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɧɚ Ƚɗɋ 
ɧɟɨɛɯɨɞɢɦɨ ɫɨɡɞɚɬɶ ɫɬɪɭɤɬɭɪɧɨɟ ɩɨɞɪɚɡɞɟɥɟɧɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ.  
 ɋɥɭɠɛɚ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɤɨɧɬɪɨɥɹ: 
 - ɨɪɝɚɧɢɡɨɜɵɜɚɟɬ ɪɚɛɨɬɵ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ; 
 - ɨɫɭɳɟɫɬɜɥɹɟɬ ɬɟɯɧɢɱɟɫɤɢɣ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɧɚɞɡɨɪ ɡɚ ɷɤɫɩɥɭɚɬɚɰɢɟɣ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ; 
 - ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɤɨɧɬɪɨɥɹ ɡɚ ɫɨɛɥɸɞɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ 
ɩɪɨɦɵɲɥɟɧɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɨɩɚɫɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɨɛɴɟɤɬɚɯ; 
 - ɨɫɭɳɟɫɬɜɥɹɟɬ ɤɨɧɬɪɨɥɶ ɡɚ ɨɪɝɚɧɢɡɚɰɢɟɣ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ ɢ 
ɫɨɛɥɸɞɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 
 - ɨɪɝɚɧɢɡɨɜɵɜɚɟɬ ɢ ɤɨɨɪɞɢɧɢɪɭɟɬ ɩɪɢɪɨɞɨɨɯɪɚɧɧɭɸ ɞɟɹɬɟɥɶɧɨɫɬɶ. 
 Ⱦɥɹ ɜɫɟɯ ɢɧɠɟɧɟɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɪɚɛɨɬɧɢɤɨɜ ɫɬɚɧɰɢɢ ɜ ɨɛɹɡɚɬɟɥɶɧɨɦ 
ɩɨɪɹɞɤɟ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɞɨɥɠɧɨɫɬɧɵɟ ɢɧɫɬɪɭɤɰɢɢ, ɞɥɹ ɪɚɛɨɱɢɯ – ɢɧɫɬɪɭɤɰɢɢ 
ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ. 
 ȼɫɟ ɪɚɛɨɬɧɢɤɢ ɫɬɚɧɰɢɢ ɞɨɥɠɧɵ ɩɪɢ ɢɫɩɨɥɧɟɧɢɢ ɫɜɨɢɯ ɫɥɭɠɟɛɧɵɯ 
ɨɛɹɡɚɧɧɨɫɬɟɣ ɞɨɥɠɧɵ ɪɭɤɨɜɨɞɫɬɜɨɜɚɬɶɫɹ ɞɚɧɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ. 
 ɂɧɫɬɪɭɤɰɢɢ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɦɨɝɭɬ ɪɚɡɪɚɛɚɬɵɜɚɬɶɫɹ ɤɚɤ ɞɥɹ ɪɚɛɨɬɧɢɤɨɜ 
ɨɬɞɟɥɶɧɵɯ ɩɪɨɮɟɫɫɢɣ, ɬɚɤ ɢ ɧɚ ɨɬɞɟɥɶɧɵɟ ɜɢɞɵ ɪɚɛɨɬ. Ɉɧɢ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɧɚ 
ɨɫɧɨɜɟ ɦɟɠɨɬɪɚɫɥɟɜɵɯ ɢ ɨɬɪɚɫɥɟɜɵɯ ɩɪɚɜɢɥ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɬɢɩɨɜɵɯ 
ɢɧɫɬɪɭɤɰɢɣ, ɬɪɟɛɨɜɚɧɢɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɢɡɥɨɠɟɧɧɵɯ ɜ ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ 
ɡɚɜɨɞɚ - ɢɡɝɨɬɨɜɢɬɟɥɹ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɫ ɤɨɬɨɪɵɦ ɢɦɟɸɬ ɞɟɥɨ ɪɚɛɨɬɧɢɤɢ, ɫ ɭɱɟɬɨɦ 
ɤɨɧɤɪɟɬɧɵɯ ɭɫɥɨɜɢɣ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɬ.ɞ. Ʉɚɠɞɨɣ ɢɧɫɬɪɭɤɰɢɢ ɩɪɢɫɜɚɢɜɚɟɬɫɹ 
ɧɚɢɦɟɧɨɜɚɧɢɟ ɢ ɧɨɦɟɪ. 
 ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ «ɉɪɚɜɢɥ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɩɪɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ ɭɬɜɟɪɠɞɟɧɧɵɯ ɩɪɢɤɚɡɨɦ Ɇɢɧɬɪɭɞɚ Ɋɨɫɫɢɢ ɨɬ 
24.07.2013ɝ. №328ɧ» [16]: 
 Ɋɚɛɨɬɧɢɤɢ, ɡɚɧɹɬɵɟ ɧɚ ɬɹɠɟɥɵɯ ɪɚɛɨɬɚɯ ɢ ɧɚ ɪɚɛɨɬɚɯ ɫ ɜɪɟɞɧɵɦɢ ɢ (ɢɥɢ) 
ɨɩɚɫɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɬɪɭɞɚ (ɜ ɬɨɦ ɱɢɫɥɟ ɧɚ ɩɨɞɡɟɦɧɵɯ ɪɚɛɨɬɚɯ), ɚ ɬɚɤɠɟ ɧɚ 
ɪɚɛɨɬɚɯ, ɫɜɹɡɚɧɧɵɯ ɫ ɞɜɢɠɟɧɢɟɦ ɬɪɚɧɫɩɨɪɬɚ, ɞɨɥɠɧɵ ɩɪɨɯɨɞɢɬɶ ɨɛɹɡɚɬɟɥɶɧɵɟ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɟ (ɩɪɢ ɩɨɫɬɭɩɥɟɧɢɢ ɧɚ ɪɚɛɨɬɭ) ɢ ɩɟɪɢɨɞɢɱɟɫɤɢɟ (ɞɥɹ ɥɢɰ ɜ 
ɜɨɡɪɚɫɬɟ ɞɨ 21 ɝɨɞɚ - ɟɠɟɝɨɞɧɵɟ) ɦɟɞɢɰɢɧɫɤɢɟ ɨɫɦɨɬɪɵ (ɨɛɫɥɟɞɨɜɚɧɢɹ) ɞɥɹ 
ɨɩɪɟɞɟɥɟɧɢɹ ɩɪɢɝɨɞɧɨɫɬɢ ɷɬɢɯ ɪɚɛɨɬɧɢɤɨɜ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɩɨɪɭɱɚɟɦɨɣ ɪɚɛɨɬɵ 
ɢ ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɡɚɛɨɥɟɜɚɧɢɣ. 
 Ɋɚɛɨɬɧɢɤɢ ɞɨɥɠɧɵ ɩɪɨɯɨɞɢɬɶ ɨɛɭɱɟɧɢɟ ɩɨ ɨɤɚɡɚɧɢɸ ɩɟɪɜɨɣ ɩɨɦɨɳɢ 
ɩɨɫɬɪɚɞɚɜɲɟɦɭ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ ɞɨ ɞɨɩɭɫɤɚ ɤ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɟ.  
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 ɗɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɢɣ ɩɟɪɫɨɧɚɥ, ɤɪɨɦɟ ɨɛɭɱɟɧɢɹ ɨɤɚɡɚɧɢɸ ɩɟɪɜɨɣ ɩɨɦɨɳɢ 
ɩɨɫɬɪɚɞɚɜɲɟɦɭ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ, ɞɨɥɠɟɧ ɛɵɬɶ ɨɛɭɱɟɧ ɩɪɢɟɦɚɦ ɨɫɜɨɛɨɠɞɟɧɢɹ 
ɩɨɫɬɪɚɞɚɜɲɟɝɨ ɨɬ ɞɟɣɫɬɜɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤɚ ɫ ɭɱɟɬɨɦ ɫɩɟɰɢɮɢɤɢ 
ɨɛɫɥɭɠɢɜɚɟɦɵɯ (ɷɤɫɩɥɭɚɬɢɪɭɟɦɵɯ) ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ. 
 Ɋɚɛɨɬɧɢɤɢ, ɨɬɧɨɫɹɳɢɟɫɹ ɤ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɦɭ ɩɟɪɫɨɧɚɥɭ, ɚ ɬɚɤɠɟ 
ɷɥɟɤɬɪɨɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɟɪɫɨɧɚɥ ɞɨɥɠɧɵ ɩɪɨɣɬɢ ɩɪɨɜɟɪɤɭ ɡɧɚɧɢɣ ɉɪɚɜɢɥ ɢ 
ɞɪɭɝɢɯ ɧɨɪɦɚɬɢɜɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɞɨɤɭɦɟɧɬɨɜ (ɩɪɚɜɢɥ ɢ ɢɧɫɬɪɭɤɰɢɣ ɩɨ 
ɭɫɬɪɨɣɫɬɜɭ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, ɩɨ ɬɟɯɧɢɱɟɫɤɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, ɚ 
ɬɚɤɠɟ ɩɪɢɦɟɧɟɧɢɹ ɡɚɳɢɬɧɵɯ ɫɪɟɞɫɬɜ) ɜ ɩɪɟɞɟɥɚɯ ɬɪɟɛɨɜɚɧɢɣ, ɩɪɟɞɴɹɜɥɹɟɦɵɯ ɤ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɞɨɥɠɧɨɫɬɢ ɢɥɢ ɩɪɨɮɟɫɫɢɢ, ɢ ɢɦɟɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɝɪɭɩɩɭ 
ɩɨ ɷɥɟɤɬɪɨɛɟɡɨɩɚɫɧɨɫɬɢ. 
 ɋɬɚɠɢɪɨɜɤɚ, ɞɭɛɥɢɪɨɜɚɧɢɟ ɩɪɨɜɨɞɹɬɫɹ ɩɨɞ ɤɨɧɬɪɨɥɟɦ ɨɩɵɬɧɨɝɨ 
ɪɚɛɨɬɧɢɤɚ, ɧɚɡɧɚɱɟɧɧɨɝɨ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɪɚɫɩɨɪɹɞɢɬɟɥɶɧɵɦ ɞɨɤɭɦɟɧɬɨɦ. 
 Ⱦɨɩɭɫɤ ɤ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɟ ɞɨɥɠɟɧ ɛɵɬɶ ɨɮɨɪɦɥɟɧ ɈɊȾ 
ɨɪɝɚɧɢɡɚɰɢɢ ɢɥɢ ɨɛɨɫɨɛɥɟɧɧɨɝɨ ɩɨɞɪɚɡɞɟɥɟɧɢɹ. 
 Ɋɚɛɨɬɧɢɤ, ɜ ɫɥɭɱɚɟ, ɟɫɥɢ ɨɧ ɧɟ ɢɦɟɟɬ ɩɪɚɜɚ ɩɪɢɧɹɬɶ ɦɟɪɵ ɩɨ ɭɫɬɪɚɧɟɧɢɸ 
ɧɚɪɭɲɟɧɢɣ ɬɪɟɛɨɜɚɧɢɣ ɉɪɚɜɢɥ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɯ ɨɩɚɫɧɨɫɬɶ ɞɥɹ ɥɸɞɟɣ, 
ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, ɦɚɲɢɧ, ɦɟɯɚɧɢɡɦɨɜ, ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ, 
ɢɧɫɬɪɭɦɟɧɬɚ, ɫɪɟɞɫɬɜ ɡɚɳɢɬɵ, ɨɛɹɡɚɧ ɫɨɨɛɳɢɬɶ ɨɛ ɷɬɨɦ ɫɜɨɟɦɭ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɦɭ ɪɭɤɨɜɨɞɢɬɟɥɸ. 
 Ɋɚɛɨɬɧɢɤ ɨɛɹɡɚɧ ɡɧɚɬɶ, ɜɵɩɨɥɧɹɬɶ ɢ ɧɟɫɬɢ ɩɟɪɫɨɧɚɥɶɧɭɸ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ 
ɡɚ ɧɚɪɭɲɟɧɢɟ ɬɪɟɛɨɜɚɧɢɣ ɉɪɚɜɢɥ, ɡɚɤɨɧɨɞɚɬɟɥɶɧɵɯ ɢ ɢɧɵɯ ɧɨɪɦɚɬɢɜɧɵɯ ɚɤɬɨɜ 
ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ. 
 ȼɟɫɶ ɩɟɪɫɨɧɚɥ ɞɨɥɠɟɧ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧ ɫɩɟɰɨɞɟɠɞɨɣ, ɫɩɟɰɨɛɭɜɶɸ ɢ 
ɞɪɭɝɢɦɢ ɫɪɟɞɫɬɜɚɦɢ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɵɩɨɥɧɟɧɢɹ 
ɪɚɛɨɬ ɢ ɨɛɹɡɚɧ ɩɨɥɶɡɨɜɚɬɶɫɹ ɢɦɢ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ.  
 Ⱦɨɥɠɧɨɫɬɧɵɟ ɞɨɤɭɦɟɧɬɵ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɧɚ ɨɫɧɨɜɟ ɞɟɣɫɬɜɭɸɳɢɯ 
ɧɨɪɦɚɬɢɜɧɨ-ɩɪɚɜɨɜɵɯ ɚɤɬɨɜ, ɚ ɬɚɤɠɟ ɧɨɪɦɚɬɢɜɧɨ – ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ: 
 - Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ ɨɬ 24.07.1998ɝ. №125-ɎɁ «Ɉɛ ɨɛɹɡɚɬɟɥɶɧɨɦ 
ɫɬɪɚɯɨɜɚɧɢɢ ɨɬ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ ɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ 
ɡɚɛɨɥɟɜɚɧɢɣ»; 
 - Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ ɨɬ 30.12.01. №197-ɎɁ «Ɍɪɭɞɨɜɨɣ ɤɨɞɟɤɫ Ɋɨɫɫɢɣɫɤɨɣ 
Ɏɟɞɟɪɚɰɢɢ»; 
 - ɉɪɚɜɢɥ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ 
ɭɬɜɟɪɠɞɟɧɧɵɯ ɩɪɢɤɚɡɨɦ Ɇɢɧɬɪɭɞɚ Ɋɨɫɫɢɢ ɨɬ 24.07.2013ɝ. №328ɧ; 
 -   ɉɪɚɜɢɥɚ ɭɫɬɪɨɣɫɬɜɚ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ; 
 - ɉɪɚɜɢɥɚ ɬɟɯɧɢɱɟɫɤɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ ɢ ɫɟɬɟɣ 
Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɭɬɜɟɪɠɞɟɧɧɵɯ ɩɪɢɤɚɡɨɦ Ɇɢɧɷɧɟɪɝɨ Ɋɨɫɫɢɢ ɨɬ 
19.06.2003ɝ. №229.  
 Ɋɚɛɨɬɵ ɜ ɞɟɣɫɬɜɭɸɳɢɯ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ ɞɨɥɠɧɵ ɩɪɨɜɨɞɢɬɶɫɹ: 
 - ɩɨ ɧɚɪɹɞɭ – ɞɨɩɭɫɤɭ; 
 - ɩɨ ɪɚɫɩɨɪɹɠɟɧɢɸ; 
 - ɧɚ ɨɫɧɨɜɚɧɢɢ ɩɟɪɟɱɧɹ ɪɚɛɨɬ, ɜɵɩɨɥɧɹɟɦɵɯ ɜ ɩɨɪɹɞɤɟ ɬɟɤɭɳɟɣ 
ɷɤɫɩɥɭɚɬɚɰɢɢ. 
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 ɇɟ ɞɨɩɭɫɤɚɟɬɫɹ ɫɚɦɨɜɨɥɶɧɨɟ ɩɪɨɜɟɞɟɧɢɟ ɪɚɛɨɬ ɜ ɞɟɣɫɬɜɭɸɳɢɯ 
ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ, ɚ ɬɚɤɠɟ ɪɚɫɲɢɪɟɧɢɟ ɪɚɛɨɱɢɯ ɦɟɫɬ ɢ ɨɛɴɟɦɚ ɡɚɞɚɧɢɹ, 
ɨɩɪɟɞɟɥɟɧɧɵɯ ɧɚɪɹɞɨɦ, ɪɚɫɩɨɪɹɠɟɧɢɟɦ ɢɥɢ ɭɬɜɟɪɠɞɟɧɧɵɦ ɪɚɛɨɬɨɞɚɬɟɥɟɦ 
ɩɟɪɟɱɧɟɦ ɪɚɛɨɬ, ɜɵɩɨɥɧɹɟɦɵɯ ɜ ɩɨɪɹɞɤɟ ɬɟɤɭɳɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ. 
 ȼɵɩɨɥɧɟɧɢɟ ɪɚɛɨɬ ɜ ɦɟɫɬɟ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɩɨ ɞɪɭɝɨɦɭ ɧɚɪɹɞɭ ɞɨɥɠɧɨ 
ɫɨɝɥɚɫɨɜɵɜɚɬɶɫɹ ɫ ɪɚɛɨɬɧɢɤɨɦ, ɜɵɞɚɜɲɢɦ ɩɟɪɜɵɣ ɧɚɪɹɞ (ɨɬɜɟɬɫɬɜɟɧɧɵɦ 
ɪɭɤɨɜɨɞɢɬɟɥɟɦ ɢɥɢ ɩɪɨɢɡɜɨɞɢɬɟɥɟɦ ɪɚɛɨɬ). 
 ɋɨɝɥɚɫɨɜɚɧɢɟ ɨɮɨɪɦɥɹɟɬɫɹ ɞɨ ɧɚɱɚɥɚ ɩɨɞɝɨɬɨɜɤɢ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ ɩɨ 
ɜɬɨɪɨɦɭ ɧɚɪɹɞɭ ɡɚɩɢɫɶɸ «ɋɨɝɥɚɫɨɜɚɧɨ» ɧɚ ɥɢɰɟɜɨɣ ɫɬɨɪɨɧɟ ɜɬɨɪɨɝɨ ɧɚɪɹɞɚ, 
ɪɚɫɩɨɥɚɝɚɟɦɨɣ ɜ ɥɟɜɨɦ ɧɢɠɧɟɦ ɩɨɥɟ ɞɨɤɭɦɟɧɬɚ ɫ ɩɨɞɩɢɫɹɦɢ ɪɚɛɨɬɧɢɤɨɜ, 
ɫɨɝɥɚɫɭɸɳɢɯ ɞɨɤɭɦɟɧɬ. 
 Ʉɚɩɢɬɚɥɶɧɵɣ ɪɟɦɨɧɬ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚɩɪɹɠɟɧɢɟɦ ɜɵɲɟ 1000 ȼ, 
ɪɚɛɨɬɚ ɧɚ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɹɯ ɛɟɡ ɫɧɹɬɢɹ ɧɚɩɪɹɠɟɧɢɹ ɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ 
ɧɚɩɪɹɠɟɧɢɟɦ ɜɵɲɟ 1000 ȼ, ɚ ɬɚɤɠɟ ɪɟɦɨɧɬ ȼɅ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɧɚɩɪɹɠɟɧɢɹ 
ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶɫɹ ɩɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɤɚɪɬɚɦ ɢɥɢ ɩɪɨɟɤɬɭ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɪɚɛɨɬ, ɭɬɜɟɪɠɞɟɧɧɵɦ ɪɭɤɨɜɨɞɢɬɟɥɟɦ ɨɪɝɚɧɢɡɚɰɢɢ. 
 Ɋɚɛɨɬɧɢɤɚɦ ɫɥɟɞɭɟɬ ɩɨɦɧɢɬɶ, ɱɬɨ ɩɨɫɥɟ ɢɫɱɟɡɧɨɜɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɧɚ 
ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɟ ɨɧɨ ɦɨɠɟɬ ɛɵɬɶ ɩɨɞɚɧɨ ɜɧɨɜɶ ɛɟɡ ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ. 
 ɇɟ ɞɨɩɭɫɤɚɸɬɫɹ ɪɚɛɨɬɵ ɜ ɧɟɨɫɜɟɳɟɧɧɵɯ ɦɟɫɬɚɯ. Ɉɫɜɟɳɟɧɧɨɫɬɶ ɭɱɚɫɬɤɨɜ 
ɪɚɛɨɬ, ɪɚɛɨɱɢɯ ɦɟɫɬ, ɩɪɨɟɡɞɨɜ ɢ ɩɨɞɯɨɞɨɜ ɤ ɧɢɦ ɞɨɥɠɧɚ ɛɵɬɶ ɪɚɜɧɨɦɟɪɧɨɣ, ɛɟɡ 
ɫɥɟɩɹɳɟɝɨ ɞɟɣɫɬɜɢɹ ɨɫɜɟɬɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ ɧɚ ɪɚɛɨɬɧɢɤɨɜ. 
 

7.2 ɉɪɨɬɢɜɨɩɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ 
 
 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ: 
 - ɉɪɚɜɢɥɚɦɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ ɜ ɪɨɫɫɢɣɫɤɨɣ ɮɟɞɟɪɚɰɢɢ 
ɭɬɜɟɪɠɞɟɧɵ ɩɨɫɬɚɧɨɜɥɟɧɢɟɦ ɩɪɚɜɢɬɟɥɶɫɬɜɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɨɬ 25.05.2012 
№390; 
 - Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ ɨɬ 21.12.1994ɝ. №69-ɎɁ «Ɉ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ»; 
 - Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ ɨɬ 22.06.2008ɝ. №123-ɎɁ «Ɍɟɯɧɢɱɟɫɤɢɣ ɪɟɝɥɚɦɟɧɬ ɨ 
ɬɪɟɛɨɜɚɧɢɹɯ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ»; 
-  ɉɪɚɜɢɥɚ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɩɪɟɞɩɪɢɹɬɢɣ ɊȾ 153-
34.0-03.301-00 (ȼɉɉȻ 01-02-95*).  
 ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɟɦ ɜɵɲɟɭɤɚɡɚɧɧɵɯ ɩɪɚɜɢɥ ɪɭɤɨɜɨɞɢɬɟɥɶ 
ɨɪɝɚɧɢɡɚɰɢɢ ɧɚɡɧɚɱɚɟɬ ɥɢɰɨ, ɨɬɜɟɬɫɬɜɟɧɧɨɟ ɡɚ ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ, ɤɨɬɨɪɨɟ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɨɛɥɸɞɟɧɢɟ ɬɪɟɛɨɜɚɧɢɣ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ Ƚɗɋ.  
 ɇɚ Ɋɨɫɬɨɜɫɤɨɣ Ƚɗɋ ɨɛɹɡɚɬɟɥɶɧɵ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɫɥɟɞɭɸɳɢɟ 
ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ: 
 – ɨɛɭɱɟɧɢɟ ɦɟɪɚɦ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɭɬɟɦ ɩɪɨɜɟɞɟɧɢɹ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɢɧɫɬɪɭɤɬɚɠɚ ɢ ɩɪɨɯɨɠɞɟɧɢɹ ɩɨɠɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɦɢɧɢɦɭɦɚ; 
 – ɪɚɡɪɚɛɨɬɤɚ ɢ ɜɵɩɨɥɧɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ, ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ ɩɨɜɵɲɟɧɢɟ 
ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 
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 – ɭɫɬɚɧɨɜɥɟɧɢɟ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ, ɧɚ ɬɟɪɪɢɬɨɪɢɢ, ɜ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ, ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɯ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɹɯ; 
 – ɧɚɡɧɚɱɟɧɢɟ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɥɢɰ ɡɚ ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ ɩɨ ɤɚɠɞɨɦɭ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦɭ ɭɱɚɫɬɤɭ ɢ ɩɨɦɟɳɟɧɢɸ; 
 – ɫɨɨɛɳɟɧɢɟ ɨ ɤɚɠɞɨɦ ɩɨɠɚɪɟ ɜ ɦɟɫɬɧɵɟ ɨɪɝɚɧɵ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, 
ɧɚɡɧɚɱɟɧɢɟ ɤɨɦɢɫɫɢɢ ɞɥɹ ɭɫɬɚɧɨɜɥɟɧɢɹ ɩɪɢɱɢɧ ɩɨɠɚɪɚ ɢ ɪɚɡɪɚɛɨɬɤɢ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ. 
 Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ ɨɬɞɟɥɶɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɣ (ɫɨɨɪɭɠɟɧɢɣ) ɢ ɪɚɡɦɟɳɟɧɧɵɯ ɜ ɧɢɯ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɭɫɬɪɨɣɫɬɜ ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ ɪɭɤɨɜɨɞɢɬɟɥɟɣ ɫɬɪɭɤɬɭɪɧɵɯ 
ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɢɥɢ ɧɚ ɫɩɟɰɢɚɥɶɧɨ ɧɚɡɧɚɱɟɧɧɵɯ ɞɨɥɠɧɨɫɬɧɵɯ ɥɢɰ. 
 ȼ ɤɚɠɞɨɦ ɫɬɪɭɤɬɭɪɧɨɦ ɩɨɞɪɚɡɞɟɥɟɧɢɢ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɩɨɥɧɟɧɵ 
ɫɥɟɞɭɸɳɢɟ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ: 
 – ɨɛɟɫɩɟɱɟɧɢɟ ɧɚ ɤɚɠɞɨɦ ɭɱɚɫɬɤɟ ɫɨɛɥɸɞɟɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ ɢ ɜɵɩɨɥɧɟɧɢɹ ɦɟɪɨɩɪɢɹɬɢɣ, ɩɨɜɵɲɚɸɳɢɯ ɩɨɠɚɪɧɭɸ 
ɛɟɡɨɩɚɫɧɨɫɬɶ; 
 – ɨɛɟɫɩɟɱɟɧɢɟ ɢɫɩɪɚɜɧɨɫɬɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɧɟɦɟɞɥɟɧɧɨɟ 
ɩɪɢɧɹɬɢɟ ɦɟɪ ɤ ɭɫɬɪɚɧɟɧɢɸ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ ɩɨɠɚɪɭ; 
 – ɨɪɝɚɧɢɡɚɰɢɹ ɩɨɠɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɨɣ ɩɨɞɝɨɬɨɜɤɢ ɩɨɞɱɢɧɟɧɧɨɝɨ ɩɟɪɫɨɧɚɥɚ, 
ɨɛɹɡɚɬɟɥɶɧɨɫɬɶ ɫɨɛɥɸɞɟɧɢɹ ɢɦ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ ɢ ɜɵɩɨɥɧɟɧɢɹ 
ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 
 – ɨɛɟɫɩɟɱɟɧɢɟ ɤɨɧɬɪɨɥɹ ɡɚ ɜɵɩɨɥɧɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɩɟɪɫɨɧɚɥɨɦ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɢ 
ɩɨɞɪɹɞɧɵɦɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ; 
  – ɭɫɬɚɧɨɜɥɟɧɢɟ ɩɨɪɹɞɤɚ ɢ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɡɚ ɫɨɞɟɪɠɚɧɢɟ ɜ ɢɫɩɪɚɜɧɨɦ 
ɫɨɫɬɨɹɧɢɢ ɢ ɩɨɫɬɨɹɧɧɨɣ ɝɨɬɨɜɧɨɫɬɢ ɤ ɞɟɣɫɬɜɢɸ ɢɦɟɸɳɢɯɫɹ ɩɟɪɜɢɱɧɵɯ ɫɪɟɞɫɬɜ 
ɩɨɠɚɪɨɬɭɲɟɧɢɹ. 
 ȼ ɨɛɹɡɚɧɧɨɫɬɢ ɨɩɟɪɚɬɢɜɧɨɝɨ ɩɟɪɫɨɧɚɥɚ ɞɨɥɠɧɵ ɜɯɨɞɢɬɶ ɫɥɟɞɭɸɳɢɟ 
ɞɟɣɫɬɜɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ Ƚɗɋ: ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ 
ɩɨɠɚɪɚ, ɜɵɡɜɚɬɶ ɩɨɠɚɪɧɭɸ ɨɯɪɚɧɭ, ɨɩɨɜɟɫɬɢɬɶ ɩɟɪɫɨɧɚɥ Ƚɗɋ ɨ ɜɨɡɧɢɤɧɨɜɟɧɢɢ 
ɩɨɠɚɪɚ ɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɷɜɚɤɭɚɰɢɢ, ɞɨɥɨɠɢɬɶ ɪɭɤɨɜɨɞɫɬɜɭ ɨ ɜɨɡɧɢɤɧɨɜɟɧɢɢ 
ɩɨɠɚɪɚ, ɩɪɨɢɡɜɟɫɬɢ ɧɟɨɛɯɨɞɢɦɵɟ ɨɬɤɥɸɱɟɧɢɹ ɢ ɡɚɡɟɦɥɟɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɡɨɧɟ 
ɩɨɠɚɪɚ, ɩɪɢɝɨɬɨɜɢɬɶ ɫɪɟɞɫɬɜɚ ɡɚɳɢɬɵ ɞɥɹ ɩɨɠɚɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ, 
ɨɪɝɚɧɢɡɨɜɚɬɶ ɜɫɬɪɟɱɭ ɩɨɠɚɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɢ ɫɨɩɪɨɜɨɞɢɬɶ ɤ ɨɱɚɝɭ 
ɜɨɡɝɨɪɚɧɢɹ, ɜɵɞɚɬɶ ɫɪɟɞɫɬɜɚ ɡɚɳɢɬɵ, ɩɪɨɜɟɫɬɢ ɢɧɫɬɪɭɤɬɚɠ, ɜɵɞɚɬɶ ɩɢɫɶɦɟɧɧɵɣ 
ɞɨɩɭɫɤ ɞɥɹ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ, ɞɨɩɭɫɬɢɬɶ ɩɨɠɚɪɧɵɟ ɩɨɞɪɚɡɞɟɥɟɧɢɹ ɤ ɬɭɲɟɧɢɸ 
ɩɨɠɚɪɚ, ɨɫɬɚɬɶɫɹ ɜ ɤɚɱɟɫɬɜɟ ɧɚɛɥɸɞɚɸɳɟɝɨ, ɚ ɬɚɤɠɟ ɞɥɹ ɢɧɫɬɪɭɤɬɢɪɨɜɚɧɢɹ 
ɩɨɠɚɪɧɵɯ. ɉɨɫɥɟ ɥɢɤɜɢɞɚɰɢɢ ɩɨɠɚɪɚ: ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɧɨɪɦɚɥɶɧɨɝɨ ɪɟɠɢɦɚ 
ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
 Ʉɚɠɞɵɣ ɪɚɛɨɬɚɸɳɢɣ ɧɚ Ƚɗɋ ɨɛɹɡɚɧ ɱɟɬɤɨ ɡɧɚɬɶ ɢ ɫɨɛɥɸɞɚɬɶ 
ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɩɪɚɜɢɥɚ ɢ ɢɧɫɬɪɭɤɰɢɢ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɜɵɩɨɥɧɹɬɶ ɜɫɟ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɧɚ ɫɜɨɟɦ ɪɚɛɨɱɟɦ ɦɟɫɬɟ ɢ ɜ ɞɪɭɝɢɯ ɩɨɦɟɳɟɧɢɹɯ 
ɢ ɫɨɨɪɭɠɟɧɢɹɯ Ƚɗɋ. ɉɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɩɨɠɚɪɚ ɧɟɦɟɞɥɟɧɧɨ ɫɨɨɛɳɢɬɶ 
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ɜɵɲɟɫɬɨɹɳɟɦɭ ɪɭɤɨɜɨɞɢɬɟɥɸ ɢɥɢ ɨɩɟɪɚɬɢɜɧɨɦɭ ɩɟɪɫɨɧɚɥɭ ɨ ɦɟɫɬɟ ɩɨɠɚɪɚ, 
ɩɪɢɧɹɬɶ ɜɨɡɦɨɠɧɵɟ ɦɟɪɵ ɤ ɫɩɚɫɟɧɢɸ ɥɸɞɟɣ, ɢɦɭɳɟɫɬɜɚ ɢ ɩɪɢɫɬɭɩɢɬɶ ɤ 
ɥɢɤɜɢɞɚɰɢɢ ɩɨɠɚɪɚ ɢɦɟɸɳɢɦɢɫɹ ɩɟɪɜɢɱɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɫ 
ɫɨɛɥɸɞɟɧɢɟɦ ɦɟɪ ɛɟɡɨɩɚɫɧɨɫɬɢ. 
 ɉɟɪɫɨɧɚɥ Ƚɗɋ ɧɟɫɟɬ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɨɛɟɫɩɟɱɟɧɢɟ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ. Ʌɢɰɚ, ɜɢɧɨɜɧɵɟ ɜ ɧɚɪɭɲɟɧɢɢ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɧɟɫɭɬ ɞɢɫɰɢɩɥɢɧɚɪɧɭɸ, ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɭɸ ɢɥɢ ɭɝɨɥɨɜɧɭɸ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ. 
 Ʉɚɠɞɵɣ ɨɛɴɟɤɬ ɫɬɚɧɰɢɢ ɨɫɧɚɳɚɟɬɫɹ ɫɢɫɬɟɦɨɣ ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ, ɫ 
ɩɨɦɨɳɶɸ ɤɨɬɨɪɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɤɨɧɬɪɨɥɶ ɡɚ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɦ ɫɨɫɬɨɹɧɢɟɦ 
ɡɚɳɢɳɚɟɦɨɝɨ ɨɛɴɟɤɬɚ. 
 Ɉɛɴɟɤɬɚɦɢ ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɧɚ Ƚɗɋ ɹɜɥɹɸɬɫɹ: 
 – ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɵ; 
 – ɫɢɥɨɜɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ;  
 – ɤɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ; 
 – ɫɬɚɧɰɢɨɧɧɨɟ ɦɚɫɥɨɯɨɡɹɣɫɬɜɨ. 
 

7.2.1 ɉɨɠɚɪɨɬɭɲɟɧɢɟ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ 
 
 ɉɨɠɚɪɨɬɭɲɟɧɢɟ ɨɛɦɨɬɨɤ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɪɚɫɩɵɥɟɧɧɨɣ 
ɜɨɞɨɣ ɢɡ ɫɩɟɰɢɚɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ (ɩɟɪɮɨɪɢɪɨɜɚɧɧɵɯ ɤɨɥɟɰ), ɫɦɨɧɬɢɪɨɜɚɧɧɵɯ 
ɜɧɭɬɪɢ ɚɝɪɟɝɚɬɚ. ɇɚ ɝɟɧɟɪɚɬɨɪɚɯ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɡɚɳɢɬɵ, ɤɨɬɨɪɵɟ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫ ɞɟɣɫɬɜɢɟɦ ɨɬ ɡɚɳɢɬ ɨɬ ɜɧɭɬɪɟɧɧɢɯ ɩɨɜɪɟɠɞɟɧɢɣ ɨɛɦɨɬɨɤ 
ɫɬɚɬɨɪɚ ɫɢɝɧɚɥɢɡɢɪɭɸɬ ɨ ɧɚɥɢɱɢɢ ɜɨɡɝɨɪɚɧɢɹ. ȼɤɥɸɱɟɧɢɟ ɫɢɫɬɟɦɵ 
ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɢɫɬɚɧɰɢɨɧɧɨ ɤɧɨɩɤɨɣ, ɪɚɫɩɨɥɨɠɟɧɧɨɣ ɜ ɥɟɝɤɨ 
ɞɨɫɬɭɩɧɨɦ ɦɟɫɬɟ. ȼɤɥɸɱɟɧɢɟ ɭɫɬɪɨɣɫɬɜ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ 
ɛɥɨɤɢɪɨɜɚɧɨ ɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɬɨɥɶɤɨ ɩɨɫɥɟ ɨɬɤɥɸɱɟɧɢɹ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 
(ɨɬɤɥɸɱɟɧɢɟ ɜɫɟɯ ɜɵɤɥɸɱɚɬɟɥɟɣ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɹ ɩɨɥɹ ɪɨɬɨɪɚ) ɫ 
ɨɞɧɨɜɪɟɦɟɧɧɨɣ ɩɨɞɚɱɟɣ ɢɦɩɭɥɶɫɚ ɧɚ ɨɫɬɚɧɨɜ ɚɝɪɟɝɚɬɚ. Ɉɬɤɥɸɱɟɧɢɟ ɫɢɫɬɟɦ 
ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ. ɉɪɢ ɥɨɠɧɨɦ 
ɫɪɚɛɚɬɵɜɚɧɢɢ ɡɚɳɢɬɵ ɢɥɢ ɩɪɢ ɞɥɢɬɟɥɶɧɨɣ ɩɨɞɚɱɟ ɜɨɞɵ ɩɪɨɢɫɯɨɞɢɬ ɢɡɥɢɲɧɟɟ 
ɭɜɥɚɠɧɟɧɢɟ ɢɡɨɥɹɰɢɢ, ɩɨɷɬɨɦɭ ɬɪɟɛɭɟɬɫɹ ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɚɹ ɧɚɞɟɠɧɨɫɬɶ 
ɪɚɛɨɬɵ ɷɬɢɯ ɭɫɬɪɨɣɫɬɜ. 
 

7.2.2 ɉɨɠɚɪɨɬɭɲɟɧɢɟ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 
 
 ɉɨɠɚɪɧɚɹ ɨɩɚɫɧɨɫɬɶ ɝɥɚɜɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɨɛɭɫɥɨɜɥɟɧɚ ɧɚɥɢɱɢɟɦ ɜ 
ɧɢɯ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ ɦɚɫɥɚ. Ɍɭɲɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫ ɩɭɫɤɨɦ ɨɬ ɡɚɳɢɬ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. Ɉɬ 
ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ ɤɨɥɶɰɟɜɨɝɨ ɜɨɞɨɩɪɨɜɨɞɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɨɬɜɟɬɜɥɟɧɢɹ, ɧɚ 
ɤɨɬɨɪɵɯ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɡɚɞɜɢɠɤɢ ɫ ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɦ. Ɂɚɞɜɢɠɤɢ ɧɚ ɫɭɯɨɬɪɭɛɚɯ 
ɜɫɟɝɞɚ ɡɚɤɪɵɬɵ. Ɉɬɤɪɵɬɢɟ ɡɚɞɜɢɠɟɤ ɩɪɨɢɫɯɨɞɢɬ ɨɬ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɢ ɝɚɡɨɜɨɣ 
ɡɚɳɢɬ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ɉɨ ɩɟɪɢɦɟɬɪɭ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ ɛɟɡɨɩɚɫɧɨɦ 
ɪɚɫɫɬɨɹɧɢɢ ɦɨɧɬɢɪɭɸɬɫɹ ɤɨɥɶɰɟɜɵɟ ɬɪɭɛɨɩɪɨɜɨɞɵ, ɧɚ ɤɨɬɨɪɵɯ ɜɟɪɬɢɤɚɥɶɧɨ 
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ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɞɪɟɧɱɟɪɧɵɟ ɨɪɨɫɢɬɟɥɢ. Ʉɪɨɦɟ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɭɫɤɚ ɫɪɟɞɫɬɜ 
ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɞɢɫɬɚɧɰɢɨɧɧɵɣ ɩɭɫɤ ɫ ɩɨɦɨɳɶɸ ɤɧɨɩɤɢ ɫ 
ɐɉɍ ɩɪɢ ɨɞɧɨɜɪɟɦɟɧɧɨɦ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɨɬɤɥɸɱɟɧɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɚ ɬɚɤɠɟ 
ɪɭɱɧɵɦ ɩɭɫɤɨɦ ɭ ɦɟɫɬɚ ɭɫɬɚɧɨɜɤɢ. ɇɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɯ ɬɚɤɠɟ ɦɨɠɟɬ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶɫɹ ɫɢɫɬɟɦɚ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɜɡɪɵɜɨɜ ɢ ɩɨɠɚɪɨɜ SERGI. ȼ 
ɤɚɱɟɫɬɜɟ ɧɟɨɛɯɨɞɢɦɨɝɨ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɥɨɤɚɥɢɡɚɰɢɢ ɩɨɠɚɪɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɛɵɫɬɪɵɣ ɨɬɜɨɞ ɨɬ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɨɥɧɨɝɨ ɨɛɴɟɦɚ ɦɚɫɥɚ ɢ 
ɜɨɞɵ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɜ ɦɚɫɥɨɜɨɞɨɨɬɜɨɞɢɬɟɥɶ, ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɧɚ ɩɢɪɫɟ.  
 

7.2.3 ɉɨɠɚɪɨɬɭɲɟɧɢɟ ɤɚɛɟɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɣ 
 
 Ʉɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ Ƚɗɋ ɞɨɥɠɧɵ ɨɛɨɪɭɞɨɜɚɬɶɫɹ ɫɢɫɬɟɦɚɦɢ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɫɢɫɬɟɦɭ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɩɨ ɤɨɬɨɪɵɦ ɩɨɞɚɟɬɫɹ ɜɨɞɚ ɤ ɨɛɴɟɤɬɭ ɩɨɠɚɪɚ ɢ ɡɚɩɨɪɧɨ-
ɩɭɫɤɨɜɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ (Ɂɉɍ). Ⱦɥɹ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ 
ɫɬɚɰɢɨɧɚɪɧɵɟ ɭɫɬɚɧɨɜɤɢ ɞɪɟɧɱɟɪɧɨɝɨ ɬɢɩɚ. Ʉɚɠɞɵɣ ɨɛɴɟɤɬ ɨɫɧɚɳɚɟɬɫɹ 
ɫɢɫɬɟɦɨɣ ɩɨɠɚɪɧɨɝɨ ɨɛɧɚɪɭɠɟɧɢɹ ɢ ɨɩɨɜɟɳɟɧɢɹ, ɫ ɩɨɦɨɳɶɸ, ɤɨɬɨɪɨɣ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɛɧɚɪɭɠɟɧɢɟ ɩɨɠɚɪɚ, ɚ ɬɚɤ ɠɟ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɩɭɫɤɨɦ ɫɢɫɬɟɦɵ 
ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɩɨɞɚɱɟɣ ɜɨɞɵ ɧɚ ɨɱɚɝ ɩɨɠɚɪɚ. ɉɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɬɚɤɠɟ 
ɞɢɫɬɚɧɰɢɨɧɧɨɟ ɨɬɤɪɵɬɢɟ ɡɚɞɜɢɠɟɤ ɫ ɐɉɍ. ɉɨɠɚɪɨɬɭɲɟɧɢɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɢ 
ɨɬ ɩɨɠɚɪɧɵɯ ɤɪɚɧɨɜ. 
 

7.2.4 ɉɨɠɚɪɨɬɭɲɟɧɢɟ ɫɬɚɧɰɢɨɧɧɨɝɨ ɦɚɫɥɨɯɨɡɹɣɫɬɜɚ 
 
 Ɉɫɧɨɜɧɵɦ ɫɪɟɞɫɬɜɨɦ ɞɥɹ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ, ɜɨɡɧɢɤɚɸɳɟɝɨ ɜ ɩɨɦɟɳɟɧɢɹɯ 
ɦɚɫɥɨɫɤɥɚɞɨɜ, ɩɨɦɟɳɟɧɢɣ ɪɟɝɟɧɟɪɚɰɢɢ ɦɚɫɥɚ ɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɵɯ ɦɚɫɬɟɪɫɤɢɯ, 
ɹɜɥɹɟɬɫɹ ɝɟɪɦɟɬɢɡɚɰɢɹ ɷɬɢɯ ɩɨɦɟɳɟɧɢɣ ɫ ɩɪɟɤɪɚɳɟɧɢɟɦ ɩɪɢɬɨɤɚ ɜ ɧɢɯ ɫɜɟɠɟɝɨ 
ɜɨɡɞɭɯɚ. ȼɫɟ ɩɨɦɟɳɟɧɢɹ ɨɛɨɪɭɞɭɸɬɫɹ ɩɪɢɬɨɱɧɨ-ɜɵɬɹɠɧɨɣ ɜɟɧɬɢɥɹɰɢɟɣ, ɢ ɩɪɢ 
ɫɪɚɛɚɬɵɜɚɧɢɢ ɢɡɜɟɳɚɬɟɥɟɣ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɨɬɤɥɸɱɚɟɬɫɹ ɜɟɧɬɢɥɹɰɢɹ ɢ ɩɨɞɚɟɬɫɹ 
ɫɢɝɧɚɥ ɨ ɩɨɠɚɪɟ ɧɚ ɐɉɍ. ɍɩɪɚɜɥɟɧɢɟ ɡɚɞɜɢɠɤɨɣ ɫɥɢɜɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ 
ɞɢɫɬɚɧɰɢɨɧɧɵɦ ɫ ɞɭɛɥɢɪɭɸɳɢɦ ɪɭɱɧɵɦ ɩɪɢɜɨɞɨɦ, ɜɵɜɟɞɟɧɧɵɦ ɜ ɛɟɡɨɩɚɫɧɨɟ 
ɦɟɫɬɨ. Ɉɱɢɫɬɤɚ ɟɦɤɨɫɬɢ ɚɜɚɪɢɣɧɨɝɨ ɫɥɢɜɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɩɨɦɨɳɶɸ 
ɫɬɚɰɢɨɧɚɪɧɨɝɨ ɧɚɫɨɫɚ. ɉɨɠɚɪɨɬɭɲɟɧɢɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɨɬ ɩɨɠɚɪɧɵɯ ɤɪɚɧɨɜ. 

 
7.3 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ 

ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 
ɉɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ Ɋɨɫɬɨɜɫɤɨɣ Ƚɗɋ ɜɵɩɨɥɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɪɚɛɨɬ: 
– ɜɵɟɦɤɚ ɝɪɭɧɬɚ ɢ ɫɤɥɚɞɢɪɨɜɚɧɢɟ ɟɝɨ ɜ ɩɨɥɟɡɧɭɸ ɧɚɫɵɩɶ; 
– ɨɬɫɵɩɤɚ ɩɟɪɟɦɵɱɟɤ; 
– ɩɨɞɝɨɬɨɜɤɚ ɩɥɨɳɚɞɤɢ ɤ ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɢ ɟɟ ɨɛɭɫɬɪɨɣɫɬɜɨ; 
– ɪɚɫɱɢɫɬɤɚ ɢ ɩɥɚɧɢɪɨɜɤɚ ɬɟɪɪɢɬɨɪɢɢ; 
– ɜɨɡɜɟɞɟɧɢɟ ɢ ɩɨɫɥɟɞɭɸɳɢɣ ɞɟɦɨɧɬɚɠ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ; 
– ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ; 
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– ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɩɨɫɟɥɤɚ ɷɤɫɩɥɭɚɬɢɪɭɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ. 
ȼ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ 

ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɚ ɬɚɤɠɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɦɢɧɢɦɢɡɚɰɢɢ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ 
ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɨɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 

ȼɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ: 
– ɫɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɬɪɚɧɫɮɨɪɦɚɰɢɹ ɥɚɧɞɲɚɮɬɨɜ, ɤɥɢɦɚɬɢɱɟɫɤɢɟ 

ɢɡɦɟɧɟɧɢɹ; 
– ɩɨɞɝɨɬɨɜɤɚ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɜ ɬɨɦ ɱɢɫɥɟ ɫɜɨɞɤɚ ɥɟɫɚ ɢ ɫɚɧɚɰɢɹ 

ɬɟɪɪɢɬɨɪɢɢ; 
– ɜɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɧɚ ɷɬɚɩɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ; 
– ɨɛɪɚɡɨɜɚɧɢɟ ɢ ɨɛɪɚɳɟɧɢɟ ɫ ɨɬɯɨɞɚɦɢ; 
– ɨɩɚɫɧɨɫɬɢ ɢ ɪɢɫɤɢ ɞɥɹ ɧɚɫɟɥɟɧɢɹ ɢ ɩɟɪɫɨɧɚɥɚ, ɫɜɹɡɚɧɧɵɟ ɫ ɫɨɫɬɨɹɧɢɟɦ 

ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɩɨɪɹɞɤɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ; 
– ɩɟɪɟɫɟɥɟɧɢɟ ɧɚɫɟɥɟɧɢɹ ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ. 
ɋɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɛɭɞɟɬ ɫɨɩɪɨɜɨɠɞɚɬɶɫɹ ɫɥɟɞɭɸɳɢɦɢ ɩɪɨɰɟɫɫɚɦɢ: 
1. ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɵɯ ɩɪɨɰɟɫɫɨɜ ɜɨɞɧɨɝɨ, ɥɟɞɨɜɨɝɨ ɢ ɬɟɪɦɢɱɟɫɤɨɝɨ 

ɪɟɠɢɦɨɜ; 
2. ɢɡɦɟɧɟɧɢɟ ɩɪɨɰɟɫɫɨɜ ɩɟɪɟɧɨɫɚ ɢ ɫɟɞɢɦɟɧɬɚɰɢɢ ɧɚɧɨɫɨɜ; 
3. ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɨɝɨ ɝɢɞɪɨɯɢɦɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɢ ɢɡɦɟɧɟɧɢɟ 

ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɪɟɤɢ Ⱦɨɧ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ Ɋɨɫɬɨɜɫɤɨɣ Ƚɗɋ; 
4. ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɨɝɨ ɝɢɞɪɨɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɢ ɢɡɦɟɧɟɧɢɹ 

ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɜɨɞɨɟɦɚ ɜ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɪɟɱɧɨɣ ɬɢɩ 
ɷɤɨɫɢɫɬɟɦɵ ɢɡɦɟɧɢɬɫɹ ɧɚ ɨɡɟɪɧɵɣ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɉ ɨɬ 1.07.1985 № 3907-85 «ɋɚɧɢɬɚɪɧɵɟ 
ɩɪɚɜɢɥɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ» [17] ɜ 
ɪɚɦɤɚɯ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɫɥɟɞɭɸɳɢɟ ɪɚɛɨɬɵ: 

– ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɢ ɨɬ ɨɫɬɚɬɤɨɜ ɫɬɪɨɟɧɢɣ ɢ ɦɭɫɨɪɚ; 
– ɜɵɜɨɡ ɧɟɱɢɫɬɨɬ ɢɡ ɭɛɨɪɧɵɯ, ɛɵɬɨɜɵɯ ɨɬɯɨɞɨɜ; 
– ɫɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɣ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ; 
– ɡɚɫɵɩɤɚ ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɭɝɥɭɛɥɟɧɢɣ ɢ ɬɚɦɩɨɧɚɠ ɫɤɜɚɠɢɧ. 
Ʉɪɨɦɟ ɬɨɝɨ, ɜ ɫɨɫɬɚɜ ɫɚɧɢɬɚɪɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɜɯɨɞɢɬ ɨɱɢɫɬɤɚ ɥɨɠɚ ɨɬ 

ɞɪɟɜɟɫɧɨɣ ɢ ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ. 
ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɢɧɠɟɧɟɪɧɨɣ ɡɚɳɢɬɟ ɧɚɫɟɥɟɧɧɵɯ 

ɩɭɧɤɬɨɜ, ɩɨɩɚɞɚɸɳɢɯ ɜ ɡɨɧɭ ɡɚɬɨɩɥɟɧɢɹ, ɩɨɞɬɨɩɥɟɧɢɹ, ɛɟɪɟɝɨɨɛɪɭɲɟɧɢɹ, 
ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɵ: 

– ɬɟɯɧɢɱɟɫɤɢɟ ɦɟɪɨɩɪɢɹɬɢɹ, ɢɫɤɥɸɱɚɸɳɢɟ ɡɚɬɨɩɥɟɧɢɟ ɢ ɩɨɞɬɨɩɥɟɧɢɟ 
ɨɫɬɚɜɥɹɟɦɵɯ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, ɩɪɟɞɩɪɢɹɬɢɣ, ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɧɨɪɦɚɥɶɧɵɟ ɭɫɥɨɜɢɹ ɬɪɭɞɚ ɢ ɛɵɬɚ ɧɚɫɟɥɟɧɢɹ; 

– ɬɟɯɧɢɱɟɫɤɢɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɞɪɟɧɢɪɨɜɚɧɢɸ ɟɫɬɟɫɬɜɟɧɧɨɝɨ 
ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɫɬɨɤɚ ɫ ɫɨɛɫɬɜɟɧɧɨɣ ɬɟɪɪɢɬɨɪɢɢ ɢɧɠɟɧɟɪɧɨɣ ɡɚɳɢɬɵ. 

ȼɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɫɜɹɡɚɧɨ 
ɫ ɪɚɛɨɬɨɣ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ, ɩɪɨɜɟɞɟɧɢɟɦ ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ. 
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7.4 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
 
Ɉɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ, ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɜɨɞɨɯɪɚɧɢɥɢɳ ɪɟɝɥɚɦɟɧɬɢɪɭɸɬɫɹ [18], ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɨɬɨɪɵɦɢ: 
1. ɪɚɡɪɚɛɚɬɵɜɚɟɦɵɟ ɩɪɟɞɩɪɨɟɤɬɧɵɟ ɦɚɬɟɪɢɚɥɵ, ɩɪɨɟɤɬɵ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

ɢ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ ɩɨɞɥɟɠɚɬ ɨɛɹɡɚɬɟɥɶɧɨɦɭ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ 
ɨɪɝɚɧɚɦɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɫɚɧɢɬɚɪɧɨɝɨ ɧɚɞɡɨɪɚ. 

2. ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɫɚɧɢɬɚɪɧɵɟ 
ɩɨɩɭɫɤɢ ɫɨɫɬɚɜɥɹɸɬɫɹ ɫ ɭɱɟɬɨɦ ɧɟɨɛɯɨɞɢɦɵɯ ɢɧɠɟɧɟɪɧɵɯ ɢɡɵɫɤɚɧɢɣ ɪɚɫɱɟɬɨɜ, 
ɜɚɪɢɚɧɬɧɵɯ ɩɪɨɪɚɛɨɬɨɤ ɜ ɌɗɈ (ɌɗɊ), ɜ ɩɪɨɟɤɬɚɯ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜɨɞɨɯɪɚɧɢɥɢɳ. 

3. ɪɚɛɨɬɵ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨɥɠɧɵ 
ɛɵɬɶ ɡɚɤɨɧɱɟɧɵ ɧɟ ɩɨɡɞɧɟɟ, ɱɟɦ ɡɚ ɨɞɢɧ ɜɟɫɟɧɧɟ-ɥɟɬɧɢɣ ɫɟɡɨɧ ɞɨ ɧɚɱɚɥɚ 
ɡɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 

4. ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɟɪɟɧɨɫɭ ɢ ɢɧɠɟɧɟɪɧɨɣ ɡɚɳɢɬɟ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, 
ɩɪɟɞɩɪɢɹɬɢɣ, ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ. 

ɋɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜɥɟɱɟɬ ɡɚ ɫɨɛɨɣ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɩɟɪɟɫɟɥɟɧɢɢ 
ɠɢɬɟɥɟɣ ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ. 

ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, ɩɨɥɧɨɫɬɶɸ ɢɥɢ ɱɚɫɬɢɱɧɨ ɜɵɧɨɫɢɦɵɯ 
ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ, ɩɨɞɥɟɠɚɬ ɭɞɚɥɟɧɢɸ ɦɨɫɬɵ, ɬɟɥɟɝɪɚɮɧɵɟ ɫɬɨɥɛɵ, 
ɮɭɧɞɚɦɟɧɬɵ ɢ ɞɪɭɝɢɟ ɫɨɨɪɭɠɟɧɢɹ. 

Ɉɫɬɚɜɲɢɣɫɹ ɫɬɪɨɢɬɟɥɶɧɵɣ ɦɭɫɨɪ, ɫɨɥɨɦɚ, ɝɧɢɥɚɹ ɞɪɟɜɟɫɢɧɚ ɢ ɞɪ. 
ɫɠɢɝɚɸɬɫɹ ɧɚ ɦɟɫɬɟ. 

Ɇɟɬɚɥɥɢɱɟɫɤɢɣ ɥɨɦ ɫɨɛɢɪɚɟɬɫɹ ɢ ɜɵɜɨɡɢɬɫɹ ɡɚ ɩɪɟɞɟɥɵ ɬɟɪɪɢɬɨɪɢɢ ɡɨɧɵ 
ɫɚɧɢɬɚɪɧɨɣ ɨɱɢɫɬɤɢ. 

ȼɵɝɪɟɛɚ ɭɛɨɪɧɵɯ ɩɨɫɥɟ ɜɵɜɨɡɚ ɨɬɯɨɞɨɜ ɞɟɡɢɧɮɢɰɢɪɭɸɬɫɹ ɫɭɯɢɦɢ 
ɩɪɟɩɚɪɚɬɚɦɢ ȾɌɋ ɄȽ ɢɥɢ ɯɥɨɪɧɨɣ ɢɡɜɟɫɬɶɸ ɢ ɡɚɫɵɩɚɸɬɫɹ ɱɢɫɬɵɦ ɝɪɭɧɬɨɦ. 

ɇɟɱɢɫɬɨɬɵ ɢɡ ɭɛɨɪɧɵɯ, ɛɵɬɨɜɵɟ ɨɬɛɪɨɫɵ ɜɵɜɨɡɹɬɫɹ ɡɚ ɩɪɟɞɟɥɵ 
ɬɟɪɪɢɬɨɪɢɢ ɡɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɱɢɫɬɤɢ. 

Ɉɱɢɫɬɧɵɟ ɤɚɧɚɥɢɡɚɰɢɨɧɧɵɟ ɫɨɨɪɭɠɟɧɢɹ, ɫɜɚɥɤɢ, ɩɨɥɹ ɚɫɫɟɧɢɡɚɰɢɢ, 
ɨɪɨɲɟɧɢɹ ɢ ɮɢɥɶɬɪɚɰɢɢ, ɩɨɩɚɞɚɸɳɢɟ ɜ ɡɨɧɭ ɫɚɧɢɬɚɪɧɨɣ ɨɱɢɫɬɤɢ, ɩɨɞɥɟɠɚɬ 
ɡɚɤɪɵɬɢɸ. 

ɇɚɜɨɡ, ɧɚɜɨɡɧɵɟ ɫɬɨɤɢ ɢ ɦɭɫɨɪ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ 
ɨɛɟɡɡɚɪɚɠɢɜɚɸɬɫɹ, ɩɨɫɥɟ ɱɟɝɨ ɜɵɜɨɡɹɬɫɹ ɧɚ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɟ ɩɨɥɹ. 

ɉɨɱɜɚ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɩɨɦɟɳɟɧɢɣ, ɡɚɝɨɧɨɜ ɩɪɨɠɢɝɚɟɬɫɹ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 
ɝɨɪɸɱɢɯ ɦɚɬɟɪɢɚɥɨɜ ɢɥɢ ɨɪɨɲɚɟɬɫɹ ɪɚɫɬɜɨɪɚɦɢ ɞɜɭɪɟɬɢ ɨɫɧɨɜɧɨɣ ɫɨɥɢ 
ɝɢɩɨɯɥɨɪɢɬɚ ɤɚɥɶɰɢɹ ɢɥɢ ɯɥɨɪɧɨɣ ɢɡɜɟɫɬɢ, ɫɨɞɟɪɠɚɳɟɣ ɧɟ ɦɟɧɟɟ 5% ɚɤɬɢɜɧɨɝɨ 
ɯɥɨɪɚ, ɩɨɫɥɟ ɱɟɝɨ ɫɥɨɣ ɩɨɱɜɵ ɝɥɭɛɢɧɨɣ ɞɨ ɱɢɫɬɨɝɨ ɜɵɜɨɡɢɬɫɹ ɡɚ ɩɪɟɞɟɥɵ 
ɬɟɪɪɢɬɨɪɢɢ ɡɚɬɨɩɥɟɧɢɹ ɢ ɡɚɤɚɩɵɜɚɟɬɫɹ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɫɤɨɬɨɦɨɝɢɥɶɧɢɤɚ ɧɚ 
ɝɥɭɛɢɧɭ ɧɟ ɦɟɧɟɟ 2 ɦ. 

Ɉɫɧɨɜɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɞɚɧɧɵɣ ɩɟɪɢɨɞ, ɚ 
ɢɦɟɧɧɨ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ: 

1. Ɋɚɡɪɚɛɨɬɤɚ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɩɪɨɟɤɬɨɜ ɧɨɪɦɚɬɢɜɨɜ ɩɪɟɞɟɥɶɧɨ-
ɞɨɩɭɫɬɢɦɵɯ ɜɵɛɪɨɫɨɜ ɜ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ (ɉȾȼ); 

2. Ɋɚɡɪɚɛɨɬɤɚ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɩɪɨɟɤɬɨɜ ɧɨɪɦɚɬɢɜɨɜ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ 
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ɢ ɥɢɦɢɬɨɜ ɧɚ ɢɯ ɪɚɡɦɟɳɟɧɢɟ (ɉɇɈɈɅɊ); 
3. Ɋɚɡɪɚɛɨɬɤɚ, ɫɨɝɥɚɫɨɜɚɧɢɟ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɧɨɪɦɚɬɢɜɨɜ ɞɨɩɭɫɬɢɦɵɯ 

ɫɛɪɨɫɨɜ (ɇȾɋ) ɜɟɳɟɫɬɜ ɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ; 
4. ɉɨɥɭɱɟɧɢɟ ɪɚɡɪɟɲɟɧɢɣ ɧɚ ɜɵɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ 

ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ; 
5. ɉɨɥɭɱɟɧɢɟ ɪɚɡɪɟɲɟɧɢɣ ɧɚ ɫɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ 

ɨɛɴɟɤɬɵ; 
6. Ɉɮɨɪɦɥɟɧɢɟ Ɋɟɲɟɧɢɹ ɨ ɩɪɟɞɨɫɬɚɜɥɟɧɢɢ ɜɨɞɧɨɝɨ ɨɛɴɟɤɬɚ ɜ 

ɩɨɥɶɡɨɜɚɧɢɟ ɜ ɰɟɥɹɯ ɫɛɪɨɫɚ ɫɬɨɱɧɵɯ ɢɥɢ ɞɪɟɧɚɠɧɵɯ ɜɨɞ; 
7. Ɋɚɫɱɟɬ ɢ ɫɜɨɟɜɪɟɦɟɧɧɨɟ ɜɧɟɫɟɧɢɟ ɩɥɚɬɵ ɡɚ ɧɟɝɚɬɢɜɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ 

ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ; 
8. Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ 

ɤɨɧɬɪɨɥɹ 
ɋɚɧɢɬɚɪɧɨ- ɬɟɯɧɢɱɟɫɤɢɟ. 
1. Ɋɚɡɞɟɥɶɧɨɟ ɧɚɤɨɩɥɟɧɢɟ ɨɩɚɫɧɵɯ ɨɬɯɨɞɨɜ ɩɨ ɜɢɞɚɦ ɨɬɯɨɞɨɜ ɢ ɤɥɚɫɫɚɦ 

ɨɩɚɫɧɨɫɬɢ; 
2. Ɋɚɡɦɟɳɟɧɢɟ ɨɬɯɨɞɨɜ ɧɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɢ ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ ɩɨɥɢɝɨɧɚɯ ; 
3. ɉɟɪɟɞɚɱɚ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɥɨɦɚ ɱɟɪɧɵɯ ɢ ɰɜɟɬɧɵɯ ɦɟɬɚɥɥɨɜ, 

ɨɬɯɨɞɨɜ ɤɚɛɟɥɶɧɨɣ ɩɪɨɞɭɤɰɢɢ; 
4. ɉɟɪɟɞɚɱɚ ɨɬɪɚɛɨɬɚɧɧɵɯ ɦɚɫɟɥ ɧɚ ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ 

ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ; 
5. ɍɱɟɬ ɨɛɪɚɡɨɜɚɧɢɹ, ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɩɟɪɟɞɚɱɢ ɨɬɯɨɞɨɜ ɫ ɪɟɝɢɫɬɪɚɰɢɟɣ 

ɜ ɠɭɪɧɚɥɚɯ; 
6. Ɉɪɝɚɧɢɡɚɰɢɹ ɤɨɧɬɪɨɥɹ ɡɚ ɫɨɛɥɸɞɟɧɢɟɦ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɨɪɦɚɬɢɜɨɜ 

ɉȾȼ 
7. Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ ɫɬɨɱɧɵɯ , 

ɞɪɟɧɚɠɧɵɯ ɢ ɩɪɢɪɨɞɧɵɯ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɜɨɞ; 
8. ɋɨɛɥɸɞɟɧɢɟ ɪɟɠɢɦɚ ɯɨɡɹɣɫɬɜɨɜɚɧɢɹ ɜ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɟ; 
9. ɉɟɪɟɞɚɱɚ ɯɨɡɹɣɫɬɜɟɧɧɨ ɛɵɬɨɜɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ 

ɨɪɝɚɧɢɡɚɰɢɢ ɧɚ ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ; 
10. Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɨɹɧɨɤ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɜ ɫɩɟɰɢɚɥɶɧɨ- ɨɛɨɪɭɞɨɜɚɧɧɵɯ 

ɦɟɫɬɚɯ , ɢɦɟɸɳɢɯ ɬɜɟɪɞɨɟ ɩɨɤɪɵɬɢɟ. 
 
7.5 Ɉɬɯɨɞɵ, ɨɛɪɚɡɭɸɳɢɟɫɹ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ 
 
ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɜɵɩɨɥɧɹɬɶɫɹ ɛɨɥɶɲɨɣ 

ɨɛɴɟɦ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ, ɩɪɢ ɷɬɨɦ ɛɭɞɟɬ ɨɛɪɚɡɨɜɵɜɚɬɶɫɹ ɛɨɥɶɲɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ɨɬɯɨɞɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ: 

ɥɨɦ ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ, ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ 
Ʉɨɞ ɨɬɯɨɞɨɜ ɩɨ ɎɄɄɈ – 2014 8 22 201 01 21 5. 
               (7.1) 
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ɝɞɟ       - ɨɛɴɟɦ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ (449400 ɦ3);   - ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ (  =1,8 );   - ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ (  =2,5 ɬ/ɦ3). 
                                       
 
Ʌɨɦ ɢ ɨɬɯɨɞɵ, ɫɨɞɟɪɠɚɳɢɟ ɧɟɡɚɝɪɹɡɧɟɧɧɵɟ ɱɟɪɧɵɟ ɦɟɬɚɥɥɵ ɜ ɜɢɞɟ 

ɢɡɞɟɥɢɣ, ɤɭɫɤɨɜ, ɧɟɫɨɪɬɢɪɨɜɚɧɧɵɟ 
Ʉɨɞ ɨɬɯɨɞɨɜ ɩɨ ɎɄɄɈ - 2014 4 61 010 01 20 5. 
ɍɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɉɪɢɥɨɠɟɧɢɟɦ ɤ ɫɛɨɪɧɢɤɭ Ɍɢɩɨɜɵɯ ɧɨɪɦ ɩɨɬɟɪɶ ɦɚɬɟɪɢɚɥɶɧɵɯ ɪɟɫɭɪɫɨɜ ɜ 
ɫɬɪɨɢɬɟɥɶɫɬɜɟ (ɞɨɩɨɥɧɟɧɢɟ ɤ ɊȾɋ 82-202-96) Ɇɨɫɤɜɚ, Ƚɨɫɫɬɪɨɣ Ɋɨɫɫɢɢ, 1988ɝ., 
ɬɚɛɥɢɰɚ 4, ɧɨɪɦɚ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɚɪɦɚɬɭɪɵ ɫɨɫɬɚɜɥɹɟɬ 1,0 %. 

               (7.2) 

 
ɝɞɟ    - ɤɨɥɢɱɟɫɬɜɨ ɚɪɦɚɬɭɪɵ (95 ɬ);   - ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ (  =1,0  );   - ɭɞɟɥɶɧɵɣ ɜɟɫ ɚɪɦɚɬɭɪɵ (  =2,0 ɬ/ɦ3); 

                                 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɨɛɪɚɡɨɜɚɧɨ 80092 ɬ ɥɨɦɚ 

ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ (ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ), 2,1 ɬ ɨɬɯɨɞɨɜ ɱɟɪɧɵɯ 
ɦɟɬɚɥɥɨɜ ɜ ɜɢɞɟ ɢɡɞɟɥɢɣ, ɤɭɫɤɨɜ. Ɉɬɯɨɞɵ ɛɟɬɨɧɚ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɜɟɡɟɧɵ ɧɚ 
ɡɚɯɨɪɨɧɟɧɢɟ ɧɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɣ ɩɨɥɢɝɨɧ. Ɉɬɯɨɞɵ ɱɟɪɧɨɝɨ ɦɟɬɚɥɥɚ ɞɨɥɠɧɵ 
ɛɵɬɶ ɩɟɪɟɞɚɧɵ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ, ɢɦɟɸɳɟɣ ɥɢɰɟɧɡɢɸ ɧɚ 
ɡɚɝɨɬɨɜɤɭ ɥɨɦɚ ɱɟɪɧɵɯ ɦɟɬɚɥɥɨɜ ɜ ɰɟɥɹɯ ɞɚɥɶɧɟɣɲɟɣ ɩɟɪɟɩɥɚɜɤɢ, ɬɚɤ ɤɚɤ 
ɱɟɪɧɵɣ ɦɟɬɚɥɥ ɹɜɥɹɟɬɫɹ ɜɬɨɪɢɱɧɵɦ ɪɟɫɭɪɫɨɦ. 

 
7.6 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ 

ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ 
 
ȼ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɛɭɞɟɬ 

ɨɤɚɡɵɜɚɬɶɫɹ: 
1. ɋɛɪɨɫɨɦ ɫɬɨɱɧɵɯ (ɞɪɟɧɚɠɧɵɯ, ɞɨɠɞɟɜɵɯ ɢ ɬɚɥɵɯ) ɜɨɞ; 
2. ȼɵɛɪɨɫɚɦɢ ɜ ɚɬɦɨɫɮɟɪɭ ɨɬ: ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɨɩɪɨɛɨɜɚɧɢɹ ɞɢɡɟɥɶ- 

ɝɟɧɟɪɚɬɨɪɨɜ, ɫɜɚɪɨɱɧɵɯ ɢ ɨɤɪɚɫɨɱɧɵɯ ɪɚɛɨɬ, ɩɪɨɜɨɞɢɦɵɯ ɜ ɩɟɪɢɨɞ ɬɟɤɭɳɢɯ ɢ 
ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ; 

3. Ɉɛɪɚɡɨɜɚɧɢɟɦ ɨɬɯɨɞɨɜ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɬɟɯɨɛɫɥɭɠɢɜɚɧɢɢ ɢ 
ɬɟɤɭɳɢɯ ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɚɯ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ ɢ 
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ɫɨɨɪɭɠɟɧɢɣ; 
4. ɇɚ ɫɪɟɞɭ ɨɛɢɬɚɧɢɹ ɧɚɫɟɥɟɧɢɹ ɛɥɢɡɥɟɠɚɳɢɯ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, 

ɫɜɹɡɚɧɧɵɟ ɫ ɩɪɨɰɟɫɫɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɢ ɫɨɫɬɨɹɧɢɟɦ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. 

ȼ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɨɫɧɨɜɧɵɦɢ ɦɟɪɨɩɪɢɹɬɢɹɦɢ ɩɨ ɨɯɪɚɧɟ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɹɜɥɹɸɬɫɹ: 

1. ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɜɨɞɧɵɦ ɪɟɠɢɦɨɦ ɜɨɞɨɬɨɤɚ; 
2. ɨɱɢɫɬɤɚ ɜɨɞɵ, ɫɛɪɚɫɵɜɚɟɦɨɣ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ; 
3. ɨɛɟɫɩɟɱɟɧɢɟ ɭɫɥɨɜɢɹ ɧɟɩɨɩɚɞɚɧɢɹ ɦɚɫɟɥ ɢ ɞɪɭɝɢɯ ɡɚɝɪɹɡɧɹɸɳɢɯ 

ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɣ ɨɛɴɟɤɬ; 
4. ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɟɦɨɧɬɨɜ ɞɨɥɠɧɨ ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ ɧɟɩɨɩɚɞɚɧɢɟ 

ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ.  
ȼ ɩɟɪɜɨɦ ɩɨɹɫɟ ɁɋɈ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɫɩɭɫɤ ɥɸɛɵɯ ɫɬɨɱɧɵɯ ɜɨɞ, ɜ ɬɨɦ ɱɢɫɥɟ 

ɫɬɨɱɧɵɯ ɜɨɞ ɜɨɞɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ; ȼɵɹɜɥɟɧɢɟ ɨɛɴɟɤɬɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ 
ɢɫɬɨɱɧɢɤɨɜ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɫ ɪɚɡɪɚɛɨɬɤɨɣ ɤɨɧɤɪɟɬɧɵɯ ɜɨɞɨɨɯɪɚɧɵɯ 
ɦɟɪɨɩɪɢɹɬɢɣ, ɨɛɟɫɩɟɱɟɧɧɵɯ ɢɫɬɨɱɧɢɤɨɦ ɮɢɧɚɧɫɢɪɨɜɚɧɢɹ, ɩɨɞɪɹɞɧɵɦɢ 
ɨɪɝɚɧɢɡɚɰɢɹɦɢ ɢ ɫɨɝɥɚɫɨɜɚɧɧɵɯ ɫ ɰɟɧɬɪɨɦ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɫɚɧɢɬɚɪɧɨ-
ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɝɨ ɧɚɞɡɨɪɚ; 
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8 Ɉɛɴёɦɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɪɚɫɯɨɞɵ ɜ ɩɟɪɢɨɞ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 
 

8.1 Ɉɰɟɧɤɚ ɨɛɴёɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
 

Ɋɟɚɥɢɡɚɰɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɩɨɬɪɟɛɢɬɟɥɹɦ – ɟɫɬɟɫɬɜɟɧɧɨɟ ɩɪɨɞɨɥɠɟɧɢɟ 
ɩɪɨɰɟɫɫɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ. Ɏɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ 
ɞɟɣɫɬɜɭɸɳɟɣ ɷɧɟɪɝɨɫɢɫɬɟɦɵ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɨɫɧɨɜɚɧɨ ɧɚ ɫɨɱɟɬɚɧɢɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɢ ɤɨɦɦɟɪɱɟɫɤɨɣ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ, ɚ ɬɚɤɠɟ ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɢɯ 
ɦɟɠɞɭ ɫɨɛɨɣ ɜ ɤɨɧɤɭɪɟɧɬɧɨɣ ɫɪɟɞɟ ɨɪɝɚɧɢɡɚɰɢɣ, ɨɫɭɳɟɫɬɜɥɹɸɳɢɯ ɜɵɪɚɛɨɬɤɭ ɢ 
ɪɟɚɥɢɡɚɰɢɸ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɞɟɣɫɬɜɭɸɳɢɯ ɩɨɞ ɫɬɪɨɝɢɦ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɦ 
ɤɨɧɬɪɨɥɟɦ. 

Ɉɫɨɛɟɧɧɨɫɬɢ ɩɪɨɰɟɫɫɚ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɨɩɪɟɞɟɥɹɸɬɫɹ 
ɫɩɟɰɢɮɢɤɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɤɚɤ ɬɨɜɚɪɚ.  

ȼɨ-ɩɟɪɜɵɯ, ɩɪɨɰɟɫɫɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɩɨɬɪɟɛɥɟɧɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɫɨɜɩɚɞɚɸɬ ɜɨ ɜɪɟɦɟɧɢ, ɩɪɢ ɷɬɨɦ ɨɛɴɟɦɵ ɜɵɪɚɛɨɬɚɧɧɨɣ ɢ ɩɨɬɪɟɛɥёɧɧɨɣ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɥɸɛɨɣ ɨɬɞɟɥɶɧɨ ɜɡɹɬɵɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ ɪɚɜɧɵ. ȼɨɡɦɨɠɧɨɫɬɶ 
ɡɚɩɚɫɚɧɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɞɨɫɬɚɬɨɱɧɵɯ ɤɨɥɢɱɟɫɬɜɚɯ ɨɬɫɭɬɫɬɜɭɟɬ, ɢ ɟɫɥɢ ɧɚ 
ɞɪɭɝɢɯ ɬɨɜɚɪɧɵɯ ɪɵɧɤɚɯ ɧɚɪɭɲɟɧɢɟ ɛɚɥɚɧɫɚ ɦɟɠɞɭ ɩɪɨɢɡɜɨɞɫɬɜɨɦ ɢ 
ɩɨɬɪɟɛɥɟɧɢɟɦ ɦɨɠɟɬ ɛɵɬɶ ɭɫɬɪɚɧɟɧɨ ɡɚ ɫɱɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɤɥɚɞɫɤɢɯ ɡɚɩɚɫɨɜ 
ɢɥɢ (ɢɧɨɝɞɚ) ɬɨɜɚɪɨɜ-ɡɚɦɟɧɢɬɟɥɟɣ, ɬɨ ɪɵɧɨɤ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɦɨɠɟɬ ɧɨɪɦɚɥɶɧɨ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɬɶ ɬɨɥɶɤɨ ɩɪɢ ɫɬɚɛɢɥɶɧɨɣ ɫɛɚɥɚɧɫɢɪɨɜɚɧɧɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ 
ɩɨɬɪɟɛɥɟɧɢɹ.  

ȼɨ-ɜɬɨɪɵɯ, ɪɟɚɥɢɡɚɰɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɦɨɠɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɬɨɥɶɤɨ ɩɪɢ 
ɧɚɥɢɱɢɢ ɭ ɚɛɨɧɟɧɬɚ ɷɧɟɪɝɨɩɪɢɧɢɦɚɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ, ɨɬɜɟɱɚɸɳɟɝɨ 
ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɬɟɯɧɢɱɟɫɤɢɦ ɬɪɟɛɨɜɚɧɢɹɦ ɢ ɩɪɢɫɨɟɞɢɧɟɧɧɨɝɨ ɤ ɫɟɬɹɦ 
ɷɧɟɪɝɨɫɧɚɛɠɚɸɳɟɣ ɨɪɝɚɧɢɡɚɰɢɢ, ɚ ɬɚɤɠɟ ɩɪɢ ɨɛɟɫɩɟɱɟɧɢɢ ɭɱɟɬɚ ɩɨɬɪɟɛɥɹɟɦɨɣ 
ɷɧɟɪɝɢɢ.  

ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ Ƚɗɋ ɩɪɟɞɩɨɥɚɝɚɟɬ ɜɵɩɨɥɧɟɧɢɟ ɨɩɪɟɞɟɥɟɧɧɵɯ ɷɬɚɩɨɜ, 
ɧɚɱɢɧɚɹ ɨɬ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ ɢ ɡɚɤɚɧɱɢɜɚɹ ɭɫɬɚɧɨɜɤɨɣ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 8.1. 

 
Ɍɚɛɥɢɰɚ 8.1 – Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2021 2022 2023 2024 2025 
1 2 3 4 5 6 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ, Ɇȼɬ 252 252 252 252 252 
ɑɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ, ɱɚɫɵ 

4 200 4 200 4 200 4 200 4 200 

ȼɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, 
Ɇȼɬ×ɱ 

1058400 1058400 1058400 1058400 1058400 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ,% 

1,0 1,0 1,0 1,0 1,0 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 8.1 
1 2 3 4 5 6 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ, Ɇȼɬ×ɱ 

10 584 10 584 10 584 10 584 10 584 

Ɉɛɴɟɦ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, Ɇȼɬ×ɱ 

1047816 1047816 1047816 1047816 1047816 

Ɍɚɪɢɮ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, ɪɭɛ/ 
Ɇȼɬ×ɱ 

1 281 1 323 1 362 1 400 1 437 

ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɦɥɧ.ɪɭɛ 

111,85 115,52 118,92 122,24 125,47 

ɇȾɋ ɤ ɜɵɪɭɱɤɟ, ɦɥɧ.ɪɭɛ 17,06 17,62 18,14 18,64 19,14 
 
Ⱥɧɚɥɢɡɢɪɭɹ ɞɚɧɧɵɟ ɩɟɪɜɵɯ ɥɟɬ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ 

ɫɥɟɞɭɸɳɢɣ ɜɵɜɨɞ, ɩɪɢ ɧɟɢɡɦɟɧɧɨɦ ɨɛɴɟɦɟ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɧɚɛɥɸɞɚɟɬɫɹ ɪɨɫɬ ɜɵɪɭɱɤɢ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɤɨɬɨɪɵɣ ɨɛɭɫɥɨɜɥɟɧ 
ɬɨɥɶɤɨ ɪɨɫɬɨɦ ɬɚɪɢɮɨɜ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ. 
 

8.1.1 Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ 
 

Ɏɨɪɦɢɪɨɜɚɧɢɟ ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ ɜɵɩɨɥɧɟɧɨ ɧɚ ɨɫɧɨɜɚɧɢɢ «ɉȺɈ 
«ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017  №9 - «ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɉȺɈ «ɊɭɫȽɢɞɪɨ» 
ɧɚ 2017-2042 ɝɝ.) ɫ ɭɱɟɬɨɦ ɪɟɚɥɢɡɨɜɚɧɧɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ [19]. 

ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɭɧɢɮɢɤɚɰɢɢ ɢɫɯɨɞɧɨɣ 
ɢɧɮɨɪɦɚɰɢɢ ɜ ɰɟɥɹɯ ɨɛɟɫɩɟɱɟɧɢɹ ɟɞɢɧɨɝɨ ɩɨɞɯɨɞɚ ɩɪɢ ɮɨɪɦɢɪɨɜɚɧɢɢ 
ɩɪɨɝɧɨɡɧɵɯ ɞɨɤɭɦɟɧɬɨɜ ɧɚ ɫɪɟɞɧɟɫɪɨɱɧɵɣ ɢ ɞɨɥɝɨɫɪɨɱɧɵɣ ɝɨɪɢɡɨɧɬ 
ɩɥɚɧɢɪɨɜɚɧɢɹ ɜɫɟɦɢ ɫɬɪɭɤɬɭɪɧɵɦɢ ɩɨɞɪɚɡɞɟɥɟɧɢɹɦɢ ɉȺɈ «ɊɭɫȽɢɞɪɨ», 
ɞɨɱɟɪɧɢɦɢ ɢ ɡɚɜɢɫɢɦɵɦɢ ɨɛɳɟɫɬɜɚɦɢ ɉȺɈ «ɊɭɫȽɢɞɪɨ», ɞɨɱɟɪɧɢɦɢ ɢ 
ɡɚɜɢɫɢɦɵɦɢ ɨɛɳɟɫɬɜɚɦɢ ȾɁɈ ɉȺɈ «ɊɭɫȽɢɞɪɨ». 

ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɩɟɪɟɱɟɧɶ ɧɚɢɛɨɥɟɟ 
ɡɧɚɱɢɦɵɯ ɩɨɤɚɡɚɬɟɥɟɣ, ɚ ɬɚɤɠɟ ɭɫɥɨɜɢɣ ɢ ɞɨɩɭɳɟɧɢɣ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ 
ɩɨɞɝɨɬɨɜɤɢ ɪɚɫɱɟɬɨɜ ɜ ɪɚɦɤɚɯ ɮɨɪɦɢɪɨɜɚɧɢɹ ɩɪɨɝɧɨɡɧɵɯ ɞɨɤɭɦɟɧɬɨɜ ɧɚ 
ɫɪɟɞɧɟɫɪɨɱɧɭɸ ɢ ɞɨɥɝɨɫɪɨɱɧɭɸ ɩɟɪɫɩɟɤɬɢɜɭ, ɜɤɥɸɱɚɹ ɩɪɨɜɟɞɟɧɢɟ ɪɚɫɱɟɬɚ 
ɩɚɪɚɦɟɬɪɨɜ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ. 

Ɂɚɬɪɚɬɵ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɫɨɡɞɚɧɢɹ ɩɪɨɞɭɤɰɢɢ, ɧɚɡɵɜɚɸɬɫɹ ɬɟɤɭɳɢɦɢ 
ɪɚɫɯɨɞɚɦɢ, ɷɬɨ ɞɟɧɟɠɧɵɟ ɫɪɟɞɫɬɜɚ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɨɰɟɫɫɚ ɢ ɫɨɡɞɚɧɢɹ ɩɪɨɞɭɤɰɢɢ, ɪɚɛɨɬ ɢɥɢ ɭɫɥɭɝ. 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɞɭɤɰɢɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɡɚɜɢɫɢɬ ɨɬ ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ 
ɩɪɟɞɩɪɢɹɬɢɹ, ɬɚɤ ɤɚɤ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɜɟɥɢɱɢɧɭ ɡɚɬɪɚɬ, ɩɪɢɯɨɞɹɳɢɯɫɹ ɧɚ ɟɞɢɧɢɰɭ 
ɩɪɨɞɭɤɰɢɢ. Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɜɫɟ ɮɚɤɬɨɪɵ, ɜɥɢɹɸɳɢɟ ɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɪɚɫɯɨɞɨɜ, 
ɨɤɚɡɵɜɚɸɬ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɟ ɜɥɢɹɧɢɟ ɢ ɧɚ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɞɭɤɰɢɢ. 

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; 
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- ɧɚɥɨɝ ɧɚ ɜɨɞɭ. 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɤɚɠɞɨɦɭ ɜɢɞɭ ɚɤɬɢɜɚ, 

ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɚɫɫɱɢɬɚɧɧɨɣ ɧɨɪɦɨɣ ɚɦɨɪɬɢɡɚɰɢɢ. 
Ɋɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ ɩɪɢɧɢɦɚɸɬɫɹ ɜ ɪɚɡɦɟɪɟ (ɨɬ ɫɭɦɦɵ 

ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɣ ɫɬɨɢɦɨɫɬɢ ɢɦɭɳɟɫɬɜɚ ɨɛɴɟɤɬɨɜ ɨɫɧɨɜɧɵɯ ɫɪɟɞɫɬɜ ɢ ɨɛɴɟɤɬɨɜ 
ɧɟɡɚɜɟɪɲɟɧɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɨɩɪɟɞɟɥɟɧɧɨɣ ɞɥɹ ɰɟɥɟɣ ɫɬɪɚɯɨɜɚɧɢɹ, ɫ ɭɱɟɬɨɦ 
ɩɪɢɪɨɫɬɚ ɛɚɥɚɧɫɨɜɨɣ ɫɬɨɢɦɨɫɬɢ ɨɫɧɨɜɧɵɯ ɫɪɟɞɫɬɜ ɦ ɧɟɡɚɜɟɪɲɟɧɧɨɝɨ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɡɚ ɢɫɬɟɤɲɢɣ ɩɟɪɢɨɞ ɨɬ ɞɚɬɵ ɩɨɫɥɟɞɧɟɝɨ ɨɩɪɟɞɟɥɟɧɢɹ 
ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɣ ɫɬɨɢɦɨɫɬɢ): 0,08%. 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ (ɨɩɥɚɬɚ ɬɪɭɞɚ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɡɚɬɪɚɬɵ, 
ɩɪɨɱɢɟ ɪɚɫɯɨɞɵ) ɩɨ Ƚɗɋ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 Ɇȼɬ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ. ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.2. 
 
Ɍɚɛɥɢɰɚ 8.2 – ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɝɢɞɪɨɭɡɥɚ  

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ, ɬɵɫ.ɪɭɛ/Ɇɜɬ  ɋɭɦɦɚ, ɦɥɧ.ɪɭɛ. 
Ɋɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ 255,5 64, 31 
ɉɪɨɱɢɟ 274,0 69, 04 
ɂɬɨɝɨ ɩɨ Ƚɗɋ 133, 35 

Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɪɟɦɨɧɬ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ 
ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɫɯɨɞɹ ɢɡ ɜɟɥɢɱɢɧɵ ɢɯ ɫɬɨɢɦɨɫɬɢ. ɍɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ 
ɧɚ ɪɟɦɨɧɬ (ɜ %), ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.3. 

 
Ɍɚɛɥɢɰɟ 8.3 – ɍɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ  

ɗɬɚɩ ɩɪɨɟɤɬɚ ȼɟɥɢɱɢɧɚ 
Ɉɬ 1 ɞɨ 5 ɥɟɬ  0,06 
Ɉɬ 6 ɞɨ 15 ɥɟɬ 0,09 
Ɉɬ 16 ɞɨ 25 ɥɟɬ 0,14 
ɋɜɵɲɟ 26 ɥɟɬ 0,2 

 
Ɋɚɫɫɱɢɬɵɜɚɸɬɫɹ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɢɫɯɨɞɹ ɢɡ ɫɬɚɜɨɤ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɟɞɢɧɵɦ ɫɰɟɧɚɪɧɵɦ ɭɫɥɨɜɢɹɦ ɊɭɫȽɢɞɪɨ. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.4. 

 
Ɍɚɛɥɢɰɚ 8.4 – Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ, ɬɵɫ.ɪɭɛ/Ɇɜɬ*ɱ  ɋɭɦɦɚ, ɦɥɧ.ɪɭɛ. 
ȺɈ «ɋɈ – ȿɗɋ» 135,38 34 ,11 
ȺɈ ȺɌɋ (ɚɞɦɢɧɢɫɬɪɚɬɨɪ ɬɨɪɝɨɜɨɣ 
ɫɢɫɬɟɦɵ) 0,001097 2, 38 

ȺɈ ɐɎɊ (ɰɟɧɬɪ ɮɢɧɚɧɫɨɜɵɯ ɪɚɫɱɟɬɨɜ) 0,000318 0,69 
ɂɬɨɝɨ  37,19 

 
ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 ɬɵɫ. ɤȼɬ*ɱ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɇɚɥɨɝɨɜɵɦ 

ɤɨɞɟɤɫɨɦ ɊɎ ɞɥɹ ɪɟɤɢ Ⱦɨɧ ɫɨɫɬɚɜɥɹɟɬ 4,8 ɪɭɛ. 
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Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 8.5. 

 
Ɍɚɛɥɢɰɚ 8.5 – Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ  

ɇɚɢɦɟɧɨɜɚɧɢɟ 

Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2020 2021 2022 2023 2024 

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ, ɦɥɧ.ɪɭɛ. 239,67 239,67 239,67 239,67 239,67 
Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ, ɦɥɧ.ɪɭɛ. 106,77 100,73 94,69 88,65 82,61 
ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ, ɦɥɧ.ɪɭɛ. 115,17 133,35 133,35 133,35 133,35 
Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɮɨɧɞɨɜ, ɦɥɧ.ɪɭɛ. 30,50 43,17 40,58 37,99 35,40 

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ 
ɤɨɦɩɚɧɢɣ, ɦɥɧ.ɪɭɛ. 32,20 37,19 37,19 37,19 37,19 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ, ɦɥɧ.ɪɭɛ. 8,95 10,45 10,45 10,45 10,45 
ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 533,29 564,59 555,96 547,33 538,70 

 
Ʉɚɤ ɜɢɞɧɨ ɢɡ ɞɚɧɧɵɯ ɬɚɛɥɢɰɵ, ɩɪɚɤɬɢɱɟɫɤɢ ɩɨɥɨɜɢɧɭ ɨɬ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ 

ɫɨɫɬɚɜɥɹɸɬ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ, ɞɚɥɟɟ ɢɞɭɬ ɪɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ. ȼɫɟ ɨɫɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ ɫɨɫɬɚɜɥɹɸɬ ɧɟɛɨɥɶɲɭɸ ɱɚɫɬɶ 
ɨɬ ɨɛɳɟɣ ɫɭɦɦɵ.  

Ⱦɥɹ ɛɨɥɶɲɟɣ ɧɚɝɥɹɞɧɨɫɬɢ ɬɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɜɢɞɟ ɞɢɚɝɪɚɦɦɵ (ɪɢɫ.8.1). 

 

 
Ɋɢɫɭɧɨɤ 8.1 – ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ 
 
Ⱥɧɚɥɢɡɢɪɭɹ ɞɢɚɝɪɚɦɦɭ, ɧɚɝɥɹɞɧɨ ɜɢɞɧɨ, ɱɬɨ ɧɚɢɛɨɥɶɲɚɹ ɞɨɥɹ ɨɬ ɨɛɳɟɝɨ 

ɤɨɥɢɱɟɫɬɜɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɫɨɫɬɨɢɬ ɢɡ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɨɬɱɢɫɥɟɧɢɣ 45% ɢ 
ɩɪɚɤɬɢɱɟɫɤɢ ɜ ɪɚɜɧɨɣ ɩɪɨɩɨɪɰɢɢ ɢɡ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ ɢ ɪɚɫɯɨɞɨɜ ɧɚ 
ɫɬɪɚɯɨɜɚɧɢɟ ɩɨ 20%. 
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8.1.2 ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 
 

ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ – ɷɬɨ ɢɡɞɟɪɠɤɢ, ɫɜɹɡɚɧɧɵɟ ɫ ɩɟɪɟɱɢɫɥɟɧɢɟɦ ɧɚɥɨɝɨɜɵɯ 
ɫɛɨɪɨɜ ɥɢɛɨ ɨɫɜɨɛɨɠɞɟɧɢɟɦ ɨɬ ɢɯ ɭɩɥɚɬɵ.  

ɑɚɫɬɶ ɧɚɥɨɝɨɜ ɨɬɱɢɫɥɹɟɬɫɹ ɜ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɇɚɥɨɝɨɜɵɦ Ʉɨɞɟɤɫɨɦ ɊɎ:  

- ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ – 20 %; 
  - ɇȾɋ – 18%; 

- ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ – 34 %; 
- ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ – 2,2 %;  
- ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɧɚ  1 ɬɵɫ. ɤȼɬ.ɱ – 4,8 ɪɭɛ. 
ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɥɶɝɨɬ ɡɚ ɩɟɪɢɨɞ 2021-

2025 ɝɨɞɵ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.6. 
 

Ɍɚɛɥɢɰɚ 8.6– ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2021 2022 2023 2024 2025 
ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 5,66 5,66 5,66 5,66 5,66 
ɇȾɋ, ɦɥɧ.ɪɭɛ. 258,92 450,00 463,60 476,68 489,42 
ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ, 
ɦɥɧ.ɪɭɛ. 6,22 6,22 6,22 6,22 6,22 

ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ, ɦɥɧ.ɪɭɛ. 88,59 83,32 78,06 72,80 67,53 
ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 359,39 545,25 553,54 561,36 568,84 

 
Ⱥɧɚɥɢɡɢɪɭɹ ɩɨɤɚɡɚɬɟɥɢ ɞɚɧɧɵɯ ɬɚɛɥɢɰɵ ɩɨ ɧɚɥɨɝɨɜɵɦ ɪɚɫɯɨɞɚɦ, 

ɧɚɛɥɸɞɚɟɬɫɹ ɩɪɹɦɨ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɚɹ ɡɚɜɢɫɢɦɨɫɬɶ ɪɨɫɬɚ ɧɚɥɨɝɨɜ ɨɬ ɪɨɫɬɚ 
ɜɵɪɭɱɤɢ. 
 

8.2 Ɉɰɟɧɤɚ ɫɭɦɦɵ ɩɪɢɛɵɥɢ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ 
ɦɨɳɧɨɫɬɢ 

 
ɉɪɢɛɵɥɶɸ ɩɪɟɞɩɪɢɹɬɢɹ ɧɚɡɵɜɚɟɬɫɹ ɱɚɫɬɶ ɨɬ ɨɛɳɟɣ ɜɵɪɭɱɤɢ ɨɬ ɩɪɨɞɚɠɢ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɤɨɬɨɪɚɹ ɨɫɬɚɟɬɫɹ ɩɨɫɥɟ ɜɨɡɦɟɳɟɧɢɹ ɡɚɬɪɚɬ ɧɚ ɪɟɚɥɢɡɚɰɢɸ ɢ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɩɪɨɰɟɫɫɵ. 

Ⱦɚɧɧɵɟ ɩɨ ɝɨɞɨɜɨɣ ɩɪɢɛɵɥɢ ɫ 2020 ɩɨ 2024 ɝɝ. ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɜ ɬɚɛɥɢɰɟ 8.7. 

 
Ɍɚɛɥɢɰɚ 8.7 - Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2020 2021 2022 2023 2024 
1 2 3 4 5 6 

ȼɵɪɭɱɤɚ (ɧɟɬɬɨ), ɦɥɧ.ɪɭɛ. 807,64 2 080, 20 2 426,55 2 506,96 2 581,80 
Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ, ɦɥɧ.ɪɭɛ. 446,11 533,29 564,59 555,96 547,33 

EBITDA (ȼɚɥɨɜɚɹ ɩɪɢɛɵɥɶ), ɦɥɧ.ɪɭɛ. 361,53 1 546,90 1 861,96 1 950,99 2 034,47 
EBIT(ɩɪɢɛɵɥɶ ɨɬ ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ), 
ɦɥɧ.ɪɭɛ. 

361,53 1 546,90 1 861,96 1 950,99 2 034,47 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 8.7 
1 2 3 4 5 6 

ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɧɚɥɨɝ 
ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 

72,30 309,38 372,39 390,19 406,89 

NOPAT (ɱɢɫɬɚɹ ɩɪɢɛɵɥɶ), 
ɦɥɧ.ɪɭɛ. 

289,22 1 237,52 1 489,57 1 560,79 1 627,57 

ɋɬɚɜɤɚ ɧɚɥɨɝɚ ɧɚ 
ɩɪɢɛɵɥɶ,% 

20 20 20 20 20 

 
ɋ ɪɨɫɬɨɦ ɜɵɪɭɱɤɢ ɧɚɛɥɸɞɚɟɬɫɹ ɡɚɤɨɧɨɦɟɪɧɵɣ ɪɨɫɬ ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ ɢ 

ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ. ɋɨɝɥɚɫɧɨ ɪɢɫɭɧɤɭ 8.2 ɦɨɠɧɨ ɡɚɦɟɬɢɬɶ ɟɠɟɝɨɞɧɵɣ ɫɬɚɛɢɥɶɧɵɣ 
ɪɨɫɬ ɫɭɦɦɵ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ, ɨɛɭɫɥɨɜɥɟɧɧɵɣ ɟɠɟɝɨɞɧɵɦ ɭɜɟɥɢɱɟɧɢɟɦ ɬɚɪɢɮɨɜ 
ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɢ ɦɨɳɧɨɫɬɶ. 

 

 

Ɋɢɫɭɧɨɤ 8.2  – ɑɢɫɬɚɹ ɩɪɢɛɵɥɶ 

8.3 Ɉɰɟɧɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ 
 

Ƚɥɚɜɧɨɣ ɰɟɥɶɸ ɨɰɟɧɤɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ 
ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ, ɫ ɭɱɟɬɨɦ ɭɫɥɨɜɢɣ Ɂɚɤɚɡɱɢɤɚ 
(ɉɪɢɥɨɠɟɧɢɟ ɤ ɩɪɢɤɚɡɭ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 №9 - «ȿɞɢɧɵɟ 
ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017-2042 ɝɝ.» [19]). 

 
8.3.1 Ɇɟɬɨɞɨɥɨɝɢɹ, ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
 
ɐɟɥɶɸ ɨɰɟɧɤɢ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ, 

ɤ ɬɚɤɢɦ ɩɨɤɚɡɚɬɟɥɹɦ ɨɬɧɨɫɹɬɫɹ: ɱɢɫɬɵɣ, ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɨɯɨɞ, ɢɧɞɟɤɫ 
ɩɪɢɛɵɥɶɧɨɫɬɢ, ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɢ ɬ.ɞ. 

Ɉɰɟɧɤɭ ɢ ɪɚɫɱɟɬ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɨɫɭɳɟɫɬɜɥɹɸɬ 
ɫɨɝɥɚɫɧɨ: 

ɚ) «Ɇɟɬɨɞɢɱɟɫɤɢɯ ɪɟɤɨɦɟɧɞɚɰɢɣ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɪɚɡɪɚɛɨɬɤɟ 
ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ-ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ», ɭɬɜɟɪɠɞɟɧɧɵɯ 
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ɩɪɢɤɚɡɨɦ ɈȺɈ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ» ɨɬ 07.02.2000ɝ. № 54 ɧɚ ɨɫɧɨɜɚɧɢɢ 
Ɂɚɤɥɸɱɟɧɢɹ Ƚɥɚɜɝɨɫɷɤɫɩɟɪɬɢɡɵ Ɋɨɫɫɢɢ ɨɬ 26.05.1999ɝ. №24-16-1/20-113 [20]; 

ɛ) «Ɇɟɬɨɞɢɱɟɫɤɢɯ ɪɟɤɨɦɟɧɞɚɰɢɣ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɪɚɡɪɚɛɨɬɤɟ 
ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ-ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ ɧɚ ɫɬɚɞɢɢ 
ɩɪɟɞɌɗɈ ɢ ɌɗɈ», Ɇɨɫɤɜɚ, 2008 ɝ., ɭɬɜɟɪɠɞɟɧɧɵɦɢ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ» ɨɬ 
31.03.2008ɝ № 155 ɢ Ƚɥɚɜɝɨɫɷɤɫɩɟɪɬɢɡɨɣ Ɋɨɫɫɢɢ ɨɬ 26.05.99ɝ. №24-16-1/20-113 
[21]. 

ɜ) ɉɪɢɥɨɠɟɧɢɟ ɤ ɩɪɢɤɚɡɭ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 №9 - «ȿɞɢɧɵɟ 
ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɈȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017-2042 ɝɝ.» [19]. 

Ɋɚɫɱёɬɵ ɩɪɨɜɨɞɢɥɢɫɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɥɢɰɟɧɡɢɨɧɧɨɣ ɜɟɪɫɢɢ 
ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ ProjectExpert, ɮɢɪɦɵ ExpertSystems.  

Ⱦɥɹ ɰɟɥɟɣ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɩɪɢɧɢɦɚɸɬɫɹ 
ɫɥɟɞɭɸɳɢɟ ɩɪɟɞɩɨɫɵɥɤɢ: 

- ɩɟɪɢɨɞ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɞɥɹ Ɋɨɫɬɨɜɫɤɨɣ Ƚɗɋ ɫɨɫɬɚɜɥɹɟɬ 20ɥɟɬ, ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɪɨɤɨɦ ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

- ɢɫɩɨɥɶɡɭɟɦɚɹ ɩɪɢ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɮɨɪɦɚɰɢɹ ɨɬɪɚɠɚɟɬ 
ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɫɢɬɭɚɰɢɸ, ɫɥɨɠɢɜɲɭɸɫɹ ɧɚ 1 ɤɜ. 2017 ɝɨɞɚ. 

- ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɱɬɨ ɜ ɬɟɱɟɧɢɢ ɩɪɨɝɧɨɡɧɨɝɨ ɩɟɪɢɨɞɚ ɧɟ ɛɭɞɟɬ ɩɪɨɢɫɯɨɞɢɬɶ 
ɝɥɨɛɚɥɶɧɵɯ ɢɡɦɟɧɟɧɢɣ ɜ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɫɢɬɭɚɰɢɢ, ɫɭɳɟɫɬɜɭɸɳɢɯ ɩɪɚɜɢɥ ɢ 
ɡɚɤɨɧɨɜ. 

 
8.3.2 Ʉɨɦɦɟɪɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 

 
ɐɟɥɶ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱёɬɚ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ 

ɪɚɫɱёɬ ɩɨɤɚɡɚɬɟɥɟɣ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.8. 
 

Ɍɚɛɥɢɰɚ 8.8 - ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ  
ɇɚɢɦɟɧɨɜɚɧɢɟ Ɂɧɚɱɟɧɢɟ 

ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 11,60 
Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ - DPB, ɥɟɬ 7 
ɑɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ – NPV, ɦɥɧ.ɪɭɛ 7299,27 
ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ – PI. 1,67 
ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥ.ɷɧɟɪɝɢɢ, ɪɭɛ/Ʉɜɬ*ɱ 0,23 
ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɬɵɫ. ɪɭɛ/Ɇɜɬ 81567,06 

 
ɋɨɝɥɚɫɧɨ ɪɚɫɫɱɢɬɚɧɧɵɦ ɩɨɤɚɡɚɬɟɥɹɦ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬ Ɋɨɫɬɨɜɫɤɚɹ 

Ƚɗɋ ɧɚ ɪɟɤɟ Ⱦɨɧ ɩɨɞɥɟɠɢɬ ɜɧɟɞɪɟɧɢɸ, ɩɨɫɤɨɥɶɤɭ ɩɨɥɭɱɟɧɧɵɟ ɩɨɤɚɡɚɬɟɥɢ 
ɩɨɤɚɡɵɜɚɸɬ ɟɝɨ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢ ɫɨɨɬɜɟɬɫɬɜɢɟ ɬɪɟɛɭɟɦɵɦ ɧɨɪɦɚɦ. 

 
8.3.3 Ȼɸɞɠɟɬɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
 
ɉɨɤɚɡɚɬɟɥɢ ɛɸɞɠɟɬɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɬɪɚɠɚɸɬ ɜɥɢɹɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ 

ɩɪɨɟɤɬɚ ɧɚ ɞɨɯɨɞɧɭɸ ɱɚɫɬɶ ɮɟɞɟɪɚɥɶɧɨɝɨ ɢ ɪɟɝɢɨɧɚɥɶɧɨɝɨ ɛɸɞɠɟɬɚ. Ⱦɨɯɨɞɧɚɹ 
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ɱɚɫɬɶ ɛɸɞɠɟɬɨɜ ɪɚɡɥɢɱɧɵɯ ɭɪɨɜɧɟɣ ɮɨɪɦɢɪɭɟɬɫɹ ɡɚ ɫɱёɬ ɧɚɥɨɝɨɜɵɯ 
ɩɨɫɬɭɩɥɟɧɢɣ, ɜɟɥɢɱɢɧɚ ɤɨɬɨɪɵɯ ɩɨɤɚɡɚɧɚ ɜ ɬɚɛɥɢɰɟ 8.9.  
 
Ɍɚɛɥɢɰɚ 8.9 – ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ 
ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬɵ  

ɇɚɢɦɟɧɨɜɚɧɢɟ 2018 2019 2020 2021 2022 
ȼ ɮɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ. ɪɭɛ 1,67 10,76 20,03 281,25 472,38 

ȼ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ. ɪɭɛ 31,71 110,96 93,85 88,59 83,32 

ɂɬɨɝɨ ɧɚɥɨɝɨɜɵɯ ɩɨɫɬɭɩɥɟɧɢɣ, ɦɥɧ. ɪɭɛ 33,39 121,76 113,92 369,88 555,74 
 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɭɦɦɚ ɧɚɥɨɝɨɜɵɯ ɩɨɫɬɭɩɥɟɧɢɣ ɜ ɛɸɞɠɟɬ ɡɚɤɨɧɨɦɟɪɧɨ 
ɪɚɫɬɟɬ ɫ ɪɨɫɬɨɦ ɜɵɪɭɱɤɢ ɨɬ ɩɪɨɞɚɠɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ.  

8.4 Ⱥɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ 
 
Ⱥɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ - ɷɬɨ ɦɟɬɨɞ ɨɰɟɧɤɢ ɜɥɢɹɧɢɹ ɨɫɧɨɜɧɵɯ 

ɩɚɪɚɦɟɬɪɨɜ ɮɢɧɚɧɫɨɜɨɣ ɦɨɞɟɥɢ ɧɚ ɪɟɡɭɥɶɬɢɪɭɸɳɢɣ ɩɨɤɚɡɚɬɟɥɶ (NPV). 
ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ ɤɚɠɞɨɝɨ ɩɚɪɚɦɟɬɪɚ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ 
ɫɜɹɡɚɧɚ ɫ ɤɚɤɢɦ-ɬɨ ɨɞɧɢɦ ɜɢɞɨɦ ɪɢɫɤɚ. ɂ ɟɫɥɢ ɞɚɧɧɵɣ ɪɢɫɤ ɧɚɢɛɨɥɟɟ ɡɧɚɱɢɦ, 
ɢɦɟɧɧɨ ɟɦɭ ɫɥɟɞɭɟɬ ɭɞɟɥɢɬɶ ɧɚɢɛɨɥɶɲɟɟ ɜɧɢɦɚɧɢɟ. 

Ɋɢɫɤ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɦɨɠɧɨ ɨɯɚɪɚɤɬɟɪɢɡɨɜɚɬɶ ɤɚɤ 
ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ ɪɟɡɭɥɶɬɚɬɚ (ɷɮɮɟɤɬɚ) ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ. Ⱦɪɭɝɨɟ 
ɩɨɧɢɦɚɧɢɟ ɪɢɫɤɚ - ɜɨɡɦɨɠɧɨɫɬɶ ɧɟɩɪɟɞɜɢɞɟɧɧɵɯ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɫɨɛɵɬɢɣ, 
ɫɩɨɫɨɛɧɵɯ ɨɤɚɡɚɬɶ ɧɟɝɚɬɢɜɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɷɮɮɟɤɬ ɩɪɨɟɤɬɚ. 

ɉɨ ɨɞɧɨɣ ɢɡ ɤɥɚɫɫɢɮɢɤɚɰɢɣ ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ ɫɥɟɞɭɸɳɢɟ ɬɢɩɵ ɪɢɫɤɚ 
ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ: 

1. ɪɵɧɨɱɧɵɟ - ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ; 
2. ɤɚɩɢɬɚɥɶɧɵɟ - ɜɨɡɦɨɠɧɨɫɬɶ ɧɟɭɞɚɱɧɨɝɨ ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɪɟɲɟɧɢɹ, 

ɫɥɟɞɫɬɜɢɟɦ ɤɨɬɨɪɨɝɨ ɹɜɥɹɟɬɫɹ ɢɡɦɟɧɟɧɢɹ ɡɚɬɪɚɬ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɨ; 
3. ɨɩɟɪɚɰɢɨɧɧɵɟ - ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ ɯɨɞɚ ɩɪɨɟɤɬɚ ɜ ɟɝɨ ɩɪɨɞɭɤɬɢɜɧɵɣ 

ɩɟɪɢɨɞ; 
4. ɩɪɚɜɨɜɵɟ (ɩɨɥɢɬɢɱɟɫɤɢɣ, ɸɪɢɞɢɱɟɫɤɢɣ, ɫɭɜɟɪɟɧɧɵɣ) ɜɨɡɦɨɠɧɨɫɬɶ 

ɢɡɦɟɧɟɧɢɹ ɩɪɚɜɨɜɨɣ ɫɪɟɞɵ, ɜ ɤɨɬɨɪɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɛɢɡɧɟɫ; 
5. ɮɢɧɚɧɫɨɜɵɟ (ɩɪɨɰɟɧɬɧɵɣ, ɜɚɥɸɬɧɵɣ) - ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ ɨɛɦɟɧɧɵɯ ɢ 

ɩɪɨɰɟɧɬɧɵɯ ɫɬɚɜɨɤ ɧɚ ɮɢɧɚɧɫɨɜɵɯ ɪɵɧɤɚɯ. 
ɇɚɢɛɨɥɟɟ ɡɧɚɱɢɦɵ ɞɥɹ ɩɪɨɟɤɬɚ ɹɜɥɹɸɬɫɹ ɪɵɧɨɱɧɵɟ, ɤɚɩɢɬɚɥɶɧɵɟ ɢ 

ɨɩɟɪɚɰɢɨɧɧɵɟ ɪɢɫɤɢ.  
ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɜɟɥɢɱɢɧɵ PI ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɨɛɴɟɦɚ ɢɧɜɟɫɬɢɰɢɣ, ɰɟɧɵ ɫɛɵɬɚ ɢ ɫɬɚɜɤɢ 
ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ. 

ɉɪɟɞɟɥɵ ɢɡɦɟɧɟɧɢɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɮɚɤɬɨɪɨɜ ɨɩɪɟɞɟɥɹɥɢɫɶ ɷɤɫɩɟɪɬɧɨ. 
ȼ ɪɟɡɭɥɶɬɚɬɟ: 
-  ɭɜɟɥɢɱɟɧɢɟ ɨɛɴɟɦɚ ɢɧɜɟɫɬɢɰɢɣ ɜɟɞɟɬ ɤ ɭɦɟɧɶɲɟɧɢɸ ɜɟɥɢɱɢɧɵ PI 

(ɪɢɫ.7.3); 
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- ɭɜɟɥɢɱɟɧɢɟ ɰɟɧɵ ɫɛɵɬɚ ɜɟɞɟɬ ɤ ɭɜɟɥɢɱɟɧɢɸ ɜɟɥɢɱɢɧɵ PI (ɪɢɫ.8.4); 
- ɭɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ ɜɟɞɟɬ ɤ ɭɦɟɧɶɲɟɧɢɟ ɜɟɥɢɱɢɧɵ PI 

(ɪɢɫ.8.5). 

 
Ɋɢɫɭɧɨɤ 8.3 - ɂɡɦɟɧɟɧɢɟ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɨɛɴɟɦɚ ɢɧɜɟɫɬɢɰɢɣ 

 

Ɋɢɫɭɧɨɤ 8.4 - ɂɡɦɟɧɟɧɢɟ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɰɟɧɵ ɫɛɵɬɚ 
 

 
 

Ɋɢɫɭɧɨɤ 8.5 - ɂɡɦɟɧɟɧɢɟ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 
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9 Ɋɚɫɱɟɬɵ ɪɟɠɢɦɨɜ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ Ƚɗɋ ɩɪɢ 
ɫɬɪɨɢɬɟɥɶɫɬɜɟ ȽɌɋ ɧɚ ɩɪɢɦɟɪɟ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 

 
9.1 Ɍɪɟɛɨɜɚɧɢɹ ɢ ɧɨɪɦɚɬɢɜɧɚɹ ɛɚɡɚ ɩɪɢ ɫɨɡɞɚɧɢɢ Ɋɨɫɬɨɜɫɤɨɝɨ 

ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
 

ȼɜɨɞ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ Ƚɗɋ ɫɜɹɡɚɧ ɫ ɫɨɡɞɚɧɢɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. ȼɥɢɹɧɢɟ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɧɚ ɜɨɞɧɵɣ ɪɟɠɢɦ ɪɟɤɢ ɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɧɚ ɨɤɪɭɠɚɸɳɭɸ 
ɩɪɢɪɨɞɧɭɸ ɫɪɟɞɭ ɬɟɦ ɡɧɚɱɢɬɟɥɶɧɟɟ, ɱɟɦ ɛɨɥɶɲɟ ɟɝɨ ɚɛɫɨɥɸɬɧɵɣ ɢ 
ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ. 

Ȼɟɡɨɩɚɫɧɨɫɬɶ ɩɨɞɩɨɪɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɝɢɞɪɨɭɡɥɚ, ɧɚɫɟɥɟɧɢɹ ɢ 
ɯɨɡɹɣɫɬɜɟɧɧɵɯ ɨɛɴɟɤɬɨɜ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɞɨɥɢɧɟ ɪɟɤɢ ɧɢɠɟ ɩɨ ɬɟɱɟɧɢɸ, ɢ 
ɧɚɞɟɠɧɨɫɬɶ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɴɟɤɬɚ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ 
ɦɟɪɟ ɨɩɪɟɞɟɥɹɸɬɫɹ ɪɟɠɢɦɨɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɜɨɞɨɯɪɚɧɢɥɢɳɚ.  

Ɉɫɧɨɜɧɵɦ ɞɨɤɭɦɟɧɬɨɦ, ɪɟɝɥɚɦɟɧɬɢɪɭɸɳɢɦ ɪɟɠɢɦ ɧɚɩɨɥɧɟɧɢɹ ɢ ɫɪɚɛɨɬɤɢ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɩɨɪɹɞɨɤ ɩɪɨɩɭɫɤɚ ɩɨɥɨɜɨɞɢɣ ɢ ɩɚɜɨɞɤɨɜ, ɪɚɡɦɟɪ ɩɪɨɩɭɫɤɨɜ ɜ 
ɧɢɠɧɢɣ ɛɶɟɮ ɝɢɞɪɨɭɡɥɚ, ɹɜɥɹɸɬɫɹ «ɉɪɚɜɢɥɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ 
ɜɨɞɨɯɪɚɧɢɥɢɳ». Ʉ ɦɨɦɟɧɬɭ ɫɞɚɱɢ ɨɛɴɟɤɬɚ Ɋɨɫɬɨɜɫɤɨɣ Ƚɗɋ ɜ ɩɪɨɦɵɲɥɟɧɧɭɸ 
ɷɤɫɩɥɭɚɬɚɰɢɸ ɞɨɥɠɧɵ ɛɵɬɶ ɪɚɡɪɚɛɨɬɚɧɵ ɢ ɭɬɜɟɪɠɞɟɧɵ «ɉɪɚɜɢɥɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɜɨɞɨɯɪɚɧɢɥɢɳɚ». Ɉɧɢ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ: 
ȼɨɞɧɵɦ ɤɨɞɟɤɫɨɦ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ [22], ɉɨɥɨɠɟɧɢɟɦ ɨ ɪɚɡɪɚɛɨɬɤɟ, 
ɫɨɝɥɚɫɨɜɚɧɢɢ ɢ ɭɬɜɟɪɠɞɟɧɢɢ ɩɪɚɜɢɥ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳ [23], ɜ ɬɨɦ 
ɱɢɫɥɟ ɬɢɩɨɜɵɯ ɩɪɚɜɢɥ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳ, ɉɨɥɨɠɟɧɢɟɦ ɨ 
Ɏɟɞɟɪɚɥɶɧɨɦ ɚɝɟɧɬɫɬɜɟ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ [24], ɢ Ɇɟɬɨɞɢɱɟɫɤɢɦɢ ɭɤɚɡɚɧɢɹɦɢ ɩɨ 
ɪɚɡɪɚɛɨɬɤɟ ɩɪɚɜɢɥ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳ [25].  

ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɩɪɨɟɤɬɚ ɧɚ ɫɨɡɞɚɧɢɟ Ɋɨɫɬɨɜɫɤɨɝɨ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ 
ɬɟɪɪɢɬɨɪɢɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɛɵɥɢ ɩɪɨɪɚɛɨɬɚɧɵ ɜɨɩɪɨɫɵ ɤɨɦɩɥɟɤɫɧɨɝɨ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɟɝɨ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɫ ɭɱɟɬɨɦ ɢɧɬɟɪɟɫɨɜ ɜɫɟɯ ɭɱɚɫɬɧɢɤɨɜ 
ɫɨɡɞɚɜɚɟɦɨɝɨ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ. Ɍɪɟɛɨɜɚɧɢɹ  ɜɨɞɨɩɨɥɶɡɨɜɚɬɟɥɟɣ 
(ɫɭɞɨɯɨɞɫɬɜɨ, ɫɟɥɶɫɤɨɟ ɯɨɡɹɣɫɬɜɨ, ɪɵɛɨɜɨɞɫɬɜɨ, ɯɨɡɹɣɫɬɜɟɧɧɚɹ ɞɟɹɬɟɥɶɧɨɫɬɶ 
ɩɪɟɞɩɪɢɹɬɢɣ ɢ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ) ɞɨɥɠɧɵ ɭɞɨɜɥɟɬɜɨɪɹɬɶɫɹ ɩɭɬɟɦ 
ɨɛɟɫɩɟɱɟɧɢɹ ɩɨɞɚɱɢ ɜ ɧɢɠɧɢɣ ɛɶɟɮ ɝɢɞɪɨɭɡɥɚ ɫɨɝɥɚɫɨɜɚɧɧɵɯ ɩɨ ɪɚɫɯɨɞɭ ɢ 
ɪɟɠɢɦɭ ɩɨɩɭɫɤɨɜ.  

 
9.2 ɗɬɚɩɵ ɩɨɞɝɨɬɨɜɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɤ ɧɚɩɨɥɧɟɧɢɸ 
 
ɇɚ I ɷɬɚɩɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɩɟɪɜɨɧɚɱɚɥɶɧɨɟ ɧɚɩɨɥɧɟɧɢɟ 

ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜɩɥɨɬɶ ɞɨ ɩɪɨɟɤɬɧɨɝɨ ɇɉɍ 29 ɦ ɢ ɭɫɬɚɧɨɜɤɚ ɧɚ Ɋɨɫɬɨɜɫɤɨɣ Ƚɗɋ 
3 ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ. 

Ɏɚɤɬɢɱɟɫɤɢɣ ɯɨɞ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɷɧɟɪɝɨɨɬɞɚɱɚ Ɋɨɫɬɨɜɫɤɨɣ 
Ƚɗɋ ɛɭɞɭɬ ɡɚɜɢɫɟɬɶ ɨɬ ɫɪɨɤɨɜ ɝɨɬɨɜɧɨɫɬɢ ɥɨɠɚ Ɋɨɫɬɨɜɫɤɨɝɨ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, 
ɝɢɞɪɨɥɨɝɢɱɟɫɤɨɣ ɨɛɫɬɚɧɨɜɤɢ ɧɚ ɪ.Ⱦɨɧ ɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɞɨɫɬɢɠɟɧɢɹ ɭɪɨɜɧɹ 
ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɝɨ ɭɫɬɨɣɱɢɜɭɸ ɪɚɛɨɬɭ ɜɜɨɞɢɦɵɯ ɜ 
ɷɤɫɩɥɭɚɬɚɰɢɸ ɚɝɪɟɝɚɬɨɜ. 

http://docs.cntd.ru/document/901982862
http://docs.cntd.ru/document/902154600
http://docs.cntd.ru/document/902154600
http://docs.cntd.ru/document/902154600
http://docs.cntd.ru/document/901900510
http://docs.cntd.ru/document/901900510
http://docs.cntd.ru/document/902260669
http://docs.cntd.ru/document/902260669
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ɗɤɫɩɥɭɚɬɚɰɢɹ ɞɨɩɭɫɤɚɟɬɫɹ ɩɪɢ ɨɛɟɫɩɟɱɟɧɢɢ ɫɥɟɞɭɸɳɢɯ ɬɪɟɛɨɜɚɧɢɣ: 
- ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɫ ɭɱɟɬɨɦ ɮɚɤɬɢɱɟɫɤɨɣ ɝɨɬɨɜɧɨɫɬɢ ɥɨɠɚ 

ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɨɞ ɡɚɬɨɩɥɟɧɢɟ; 
- ɛɟɡɨɩɚɫɧɨɫɬɶ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ, ɚ ɬɚɤɠɟ ɧɚɫɟɥɟɧɢɹ ɢ 

ɜɪɟɦɟɧɧɵɯ ɫɨɨɪɭɠɟɧɢɣ, ɪɚɡɦɟɳɟɧɧɵɯ ɜ ɜɟɪɯɧɟɦ ɢ ɧɢɠɧɟɦ ɛɶɟɮɟ ɝɢɞɪɨɭɡɥɚ; 
- ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɟ ɫɚɧɢɬɚɪɧɨ-ɷɤɨɥɨɝɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ ɪɟɤɢ Ⱦɨɧ ɧɢɠɟ 

ɫɬɜɨɪɚ Ɋɨɫɬɨɜɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ. 
 

9.3 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɬɟɪɪɢɬɨɪɢɢ ɡɚɬɨɩɥɟɧɢɹ 
 
ɋɨɡɞɚɧɢɟ Ɋɨɫɬɨɜɫɤɨɝɨ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɨɞɝɨɬɨɜɤɭ 

ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɜɤɥɸɱɚɹ ɨɫɜɨɛɨɠɞɟɧɢɟ ɬɟɪɪɢɬɨɪɢɢ ɩɨɞ ɡɨɧɭ ɡɚɬɨɩɥɟɧɢɹ 
ɨɬ ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɚ ɧɟɣ ɨɛɴɟɤɬɨɜ, ɱɬɨ ɩɪɟɞɩɨɥɚɝɚɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɡɟɦɟɥɶ 
ɡɧɚɱɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɢ ɪɚɡɥɢɱɧɵɯ ɤɚɬɟɝɨɪɢɣ. ɗɬɨ ɜɥɟɱɟɬ ɡɚ ɫɨɛɨɣ, ɤɚɤ ɩɪɚɜɢɥɨ, 
ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɩɟɪɟɫɟɥɟɧɢɢ ɠɢɬɟɥɟɣ ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ. ɉɪɢ ɩɟɪɟɫɟɥɟɧɢɢ 
ɨɤɚɡɵɜɚɟɬɫɹ ɥɸɞɹɦ ɢɧɮɨɪɦɚɰɢɨɧɧɨɟ, ɨɪɝɚɧɢɡɚɰɢɨɧɧɨɟ ɢ ɮɢɧɚɧɫɨɜɨɟ 
ɫɨɞɟɣɫɬɜɢɟ, ɜ ɬ.ɱ. ɜɵɩɥɚɬɚ ɤɨɦɩɟɧɫɚɰɢɣ. ɉɪɚɜɢɥɚ ɤɨɦɩɟɧɫɚɰɢɢ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬ 
4 ɜɢɞɚ ɞɟɧɟɠɧɨɝɨ ɜɨɡɦɟɳɟɧɢɹ: ɤɨɦɩɟɧɫɚɰɢɸ ɩɟɪɟɟɡɞɚ, ɪɚɫɯɨɞɵ ɩɨ ɩɪɨɜɨɡɭ 
ɢɦɭɳɟɫɬɜɚ, ɫɭɬɨɱɧɵɟ, ɪɚɫɯɨɞɵ ɩɨ ɨɛɭɫɬɪɨɣɫɬɜɭ ɧɚ ɧɨɜɨɦ ɦɟɫɬɟ ɠɢɬɟɥɶɫɬɜɚ. 

ȼɵɩɨɥɧɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɟ Ɋɨɫɬɨɜɫɤɨɝɨ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɚɞɥɟɠɚɳɟɟ ɫɚɧɢɬɚɪɧɨɟ ɫɨɫɬɨɹɧɢɟ ɬɟɪɪɢɬɨɪɢɢ ɜ 
ɡɨɧɟ ɜɥɢɹɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɝɢɞɪɨɭɡɥɚ. ɉɪɨɢɡɜɨɞɫɬɜɨ ɪɚɛɨɬ 
ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ ɢ ɡɨɧɵ ɮɨɪɦɢɪɨɜɚɧɢɹ ɛɟɪɟɝɨɜ ɡɚ 
ɞɟɫɹɬɢɥɟɬɧɢɣ ɩɟɪɢɨɞ ɩɨɫɥɟ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɜ ɩɨɥɧɨɦ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɨɪɦɚɬɢɜɧɵɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ ɢ ɧɚɩɪɚɜɥɟɧɨ ɧɚ ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ 
ɭɯɭɞɲɟɧɢɹ ɤɚɱɟɫɬɜɟɧɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ. 

ȼ ɤɨɦɩɥɟɤɫ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɬɟɪɪɢɬɨɪɢɢ 
ɡɚɬɨɩɥɟɧɢɹ ɜɯɨɞɢɬ: 

- ɨɱɢɫɬɤɚ ɨɬ ɦɭɫɨɪɚ ɢ ɨɫɬɚɬɤɨɜ ɫɬɪɨɟɧɢɣ; 
- ɜɵɜɨɡ ɧɟɱɢɫɬɨɬ ɢɡ ɬɭɚɥɟɬɨɜ ɢ ɜɵɜɨɡ ɛɵɬɨɜɵɯ ɨɬɛɪɨɫɨɜ; 
- ɫɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɢ  ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ ɩɨɞɥɟɠɚɳɢɯ 

ɜɵɧɨɫɭ; 
- ɥɢɤɜɢɞɚɰɢɹ ɫɤɚɠɢɧ; 
- ɨɱɢɫɬɤɚ ɨɬ ɞɪɟɜɟɫɧɨɣ ɢ ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ; 
- ɦɟɪɨɩɪɢɹɬɢɹ ɜ ɦɟɫɬɚɯ ɡɚɯɨɪɨɧɟɧɢɣ. 
ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, ɩɨɥɧɨɫɬɶɸ ɢ ɱɚɫɬɢɱɧɨ ɩɨɩɚɞɚɸɳɢɯ ɜ 

ɡɨɧɭ ɡɚɬɨɩɥɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɟɦ, ɩɨɞɥɟɠɚɬ ɭɞɚɥɟɧɢɸ ɦɨɫɬɵ, ɨɩɨɪɵ ɜɨɡɞɭɲɧɵɯ 
ɥɢɧɢɣ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ ɢ ɫɜɹɡɢ ɢ ɞɪ. ɫɬɪɨɟɧɢɹ, ɜɵɫɬɭɩɚɸɳɢɟ ɧɚɞ ɡɟɦɥɟɣ ɛɨɥɟɟ 
ɱɟɦ ɧɚ 0,50 ɦ. ɂɡ-ɡɚ ɜɟɬɯɨɫɬɢ ɫɬɪɨɟɧɢɣ, ɨɬɫɭɬɫɬɜɢɹ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɜɹɡɟɣ, 
ɭɞɚɥɟɧɧɨɫɬɢ ɧɚɫɟɥɟɧɧɵɯ ɦɟɫɬ ɨɱɢɫɬɤɢ ɨɬ ɢɫɬɨɱɧɢɤɨɜ ɨɛɟɫɩɟɱɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨɣ 
ɬɟɯɧɢɤɨɣ ɢ ɦɚɲɢɧɚɦɢ ɜɵɜɨɡɢɬɶ ɦɭɫɨɪ ɧɟɰɟɥɟɫɨɨɛɪɚɡɧɨ. ȼɫɟ, ɱɬɨ ɦɨɠɧɨ ɫɠɟɱɶ, 
ɞɨɥɠɧɨ ɫɠɢɝɚɬɶɫɹ ɧɚ ɦɟɫɬɟ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɤɟɪɨɫɢɧɚ. Ɋɚɛɨɬɵ ɩɨ ɫɠɢɝɚɧɢɸ 
ɜɟɞɭɬɫɹ ɩɪɢ ɩɨɫɬɨɹɧɧɨɦ ɞɟɠɭɪɫɬɜɟ ɩɨɠɚɪɧɨɣ ɬɟɯɧɢɤɢ ɫ ɨɛɟɫɩɟɱɟɧɢɟɦ 
ɫɪɟɞɫɬɜɚɦɢ ɫɜɹɡɢ. ɉɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɩɨɠɨɝɚ ɦɟɬɚɥɥɨɥɨɦ ɫɨɛɢɪɚɟɬɫɹ ɢ ɜɵɜɨɡɢɬɫɹ 
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ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ ɧɚ ɫɩɟɰɢɚɥɶɧɨ ɨɬɜɟɞɟɧɧɵɟ ɩɨɥɢɝɨɧɵ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɧɚ 
ɧɟɡɚɬɨɩɥɹɟɦɵɯ ɨɬɦɟɬɤɚɯ ɜ ɛɪɨɲɟɧɧɵɯ ɜɵɪɭɛɤɚɯ. Ɇɟɫɬɚ ɩɨɠɨɝɨɜ ɫɦɚɱɢɜɚɸɬɫɹ 
ɜɨɞɨɣ, ɩɟɪɟɩɚɯɢɜɚɸɬɫɹ ɧɚ ɝɥɭɛɢɧɭ 0,35 ɦ ɢ ɭɤɚɬɵɜɚɸɬɫɹ ɡɚ 3-4 ɩɪɨɯɨɞɚ 
ɝɪɭɠɟɧɵɦɢ ɚɜɬɨɦɚɲɢɧɚɦɢ. 

ȼ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɚɯ ɧɟɱɢɫɬɨɬɵ ɨɬ ɬɭɚɥɟɬɨɜ ɢ ɫɜɚɥɨɤ ɜɵɛɢɪɚɸɬɫɹ ɢ 
ɨɬɜɨɡɹɬɫɹ ɜ ɫɩɟɰɢɚɥɶɧɨ ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɫɚɦɨɫɜɚɥɚɯ ɧɚ ɩɨɥɢɝɨɧɵ ɨɬɯɨɞɨɜ, ɝɞɟ 
ɭɤɥɚɞɵɜɚɸɬɫɹ ɜ ɤɨɬɥɨɜɚɧɵ ɝɥɭɛɢɧɨɣ 3 ɦ. Ɉɫɜɨɛɨɞɢɜɲɢɟɫɹ ɹɦɵ ɨɛɪɚɛɚɬɵɜɚɸɬɫɹ 
ɞɟɡɢɧɮɢɰɢɪɭɸɳɢɦ ɫɪɟɞɫɬɜɨɦ. 

ɋɤɜɚɠɢɧɵ ɨɫɜɨɛɨɠɞɚɸɬɫɹ ɨɬ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɨɫɧɚɫɬɤɢ, ɩɨɞɜɟɪɝɚɸɬɫɹ 
ɬɚɦɩɨɧɚɠɭ ɛɟɬɨɧɨɦ ɢɥɢ ɪɚɫɬɜɨɪɨɦ. 

ɋɨɝɥɚɫɧɨ ɩ.3.6.2  ɋɚɧɉɢɇ 3907-85 «ɋɚɧɢɬɚɪɧɵɦ ɩɪɚɜɢɥɚɦ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ» [17], ɩɟɪɟɧɨɫɭ 
ɩɨɞɥɟɠɚɬ ɤɥɚɞɛɢɳɚ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɜ ɩɪɟɞɟɥɚɯ ɡɨɧɵ ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ 
ɧɚ 2 ɦ ɧɢɠɟ ɍɆɈ (ɭɪɨɜɧɹ ɦɟɪɬɜɨɝɨ ɨɛɴɟɦɚ) ɜ ɡɨɧɟ ɩɟɪɟɪɚɛɨɬɤɢ ɛɟɪɟɝɚ. 

Ɉɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɢ, ɨɬɜɨɞɢɦɨɣ ɩɨɞ ɡɚɬɨɩɥɟɧɢɟ, ɨɬ ɞɪɟɜɟɫɧɨɣ ɢ 
ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ ɜɯɨɞɢɬ ɜ ɤɨɦɩɥɟɤɫ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɫɚɧɢɬɚɪɧɨɣ 
ɩɨɞɝɨɬɨɜɤɟ ɬɟɪɪɢɬɨɪɢɢ ɡɚɬɨɩɥɟɧɢɹ ɜ ɰɟɥɹɯ ɨɛɟɫɩɟɱɟɧɢɹ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ 
ɤɚɱɟɫɬɜɚ ɜɨɞɵ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɬɪɟɛɨɜɚɧɢɹɦ ɫɚɧɢɬɚɪɧɵɯ ɧɨɪɦ.  

ȼɫɟ ɪɚɛɨɬɵ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨɥɠɧɵ ɛɵɬɶ 
ɡɚɤɨɧɱɟɧɵ ɡɚɛɥɚɝɨɜɪɟɦɟɧɧɨ, ɞɨ ɧɚɱɚɥɚ ɡɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ.  

ɋɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɩɪɨɜɨɞɢɬɫɹ ɧɚ ɜɫɟɣ ɬɟɪɪɢɬɨɪɢɢ, ɩɨɞɥɟɠɚɳɟɣ 
ɩɨɫɬɨɹɧɧɨɦɭ ɢɥɢ ɜɪɟɦɟɧɧɨɦɭ ɡɚɬɨɩɥɟɧɢɸ, ɩɨɞɬɨɩɥɟɧɢɸ ɢ ɛɟɪɟɝɨɨɛɪɭɲɟɧɢɸ.  

 
9.4 ȼɥɢɹɧɢɟ Ɋɨɫɬɨɜɫɤɨɝɨ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɧɚ ɫɨɫɬɨɹɧɢɟ ɜɨɞɧɵɯ 

ɛɢɨɪɟɫɭɪɫɨɜ ɢ ɫɪɟɞɭ ɢɯ ɨɛɢɬɚɧɢɹ  
 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȼɨɞɧɵɦ ɤɨɞɟɤɫɨɦ ɊɎ, Ɏɟɞɟɪɚɥɶɧɵɦɢ ɡɚɤɨɧɚɦɢ «Ɉɛ 

ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ», "Ɉ ɪɵɛɨɥɨɜɫɬɜɟ ɢ ɫɨɯɪɚɧɟɧɢɢ ɜɨɞɧɵɯ 
ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ" ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ, ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɢ ɜɜɨɞɟ ɜ 
ɷɤɫɩɥɭɚɬɚɰɢɸ Ɋɨɫɬɨɜɫɤɨɣ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɭɱɢɬɵɜɚɥɨɫɶ ɟɝɨ ɜɥɢɹɧɢɟ ɧɚ 
ɫɨɫɬɨɹɧɢɟ ɜɨɞɧɵɯ ɛɢɨɪɟɫɭɪɫɨɜ ɢ ɫɪɟɞɭ ɢɯ ɨɛɢɬɚɧɢɹ. ɉɪɟɞɭɫɦɨɬɪɟɧ ɪɹɞ ɦɟɪ ɩɨ 
ɫɨɯɪɚɧɟɧɢɸ ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ, ɜɨɞɧɵɯ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ, ɨɛɟɫɩɟɱɟɧɨ 
ɭɫɬɨɣɱɢɜɨɟ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ ɟɫɬɟɫɬɜɟɧɧɵɯ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɫɢɫɬɟɦ ɢ ɢɧɵɟ 
ɧɟɨɛɯɨɞɢɦɵɟ ɦɟɪɵ ɩɨ ɧɟɞɨɩɭɳɟɧɢɸ ɧɟɝɚɬɢɜɧɵɯ ɢɡɦɟɧɟɧɢɣ ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɵ, 
ɫɨɯɪɚɧɟɧɢɸ ɜɨɞɧɨɝɨ ɪɟɠɢɦɚ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɝɨ ɧɚɢɛɨɥɟɟ ɛɥɚɝɨɩɪɢɹɬɧɵɟ 
ɭɫɥɨɜɢɹ ɞɥɹ ɜɨɫɩɪɨɢɡɜɨɞɫɬɜɚ ɜɨɞɧɵɯ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ. 

 
9.5 Ɉɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ ɜɟɪɯɧɟɦ ɢ ɧɢɠɧɟɦ ɛɶɟɮɚɯ ɝɢɞɪɨɭɡɥɚ 
 
Ȼɟɡɨɩɚɫɧɨɫɬɶ ɧɚɫɟɥɟɧɢɹ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ ɝɢɞɪɨɭɡɥɚ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ 

ɜɵɩɨɥɧɟɧɢɟɦ ɜɫɟɯ ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɢ ɪɚɛɨɬ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɨɞ ɡɚɬɨɩɥɟɧɢɟ (ɧɚɥɢɱɢɟ ɩɪɨɬɨɤɨɥɚ ɡɚɫɟɞɚɧɢɹ 
Ɇɟɠɜɟɞɨɦɫɬɜɟɧɧɨɣ ɪɚɛɨɱɟɣ ɝɪɭɩɩɵ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ Ɋɨɫɬɨɜɫɤɨɣ 
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Ƚɗɋ), ɩɨɷɬɚɩɧɵɦ ɧɚɩɨɥɧɟɧɢɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɨ ɮɚɤɬɢɱɟɫɤɨɣ ɝɨɬɨɜɧɨɫɬɢ 
ɥɨɠɚ. 

 Ⱦɨɩɭɫɬɢɦɚɹ ɫɤɨɪɨɫɬɶ ɩɨɜɵɲɟɧɢɹ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɩɪɢ ɟɝɨ 
ɧɚɱɚɥɶɧɨɦ ɧɚɩɨɥɧɟɧɢɢ ɧɟ ɪɟɝɥɚɦɟɧɬɢɪɭɟɬɫɹ. 

Ȼɟɡɨɩɚɫɧɨɫɬɶ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɝɢɞɪɨɭɡɥɚ 
ɩɪɢ ɧɚɩɨɥɧɟɧɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɭɫɥɨɜɢɹɯ ɧɟɡɚɜɟɪɲɟɧɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɩɪɢ ɫɬɪɨɝɨɦ ɫɨɛɥɸɞɟɧɢɢ ɨɱɟɪɟɞɧɨɫɬɢ ɪɚɛɨɬɵ ɜɨɞɨɫɛɪɨɫɧɵɯ 
ɫɨɨɪɭɠɟɧɢɣ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɈɋ (ɩɪɨɟɤɬɨɦ ɨɪɝɚɧɢɡɚɰɢɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ). 
Ȼɟɡɨɩɚɫɧɨɫɬɶ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ ɝɢɞɪɨɭɡɥɚ 
ɝɚɪɚɧɬɢɪɭɟɬɫɹ ɫɨɛɥɸɞɟɧɢɟɦ ɩɪɨɟɤɬɧɵɯ ɭɫɥɨɜɢɣ ɩɪɨɩɭɫɤɚ ɦɚɤɫɢɦɚɥɶɧɵɯ 
ɪɚɫɯɨɞɨɜ ɜɨɞɵ ɱɟɪɟɡ ɝɢɞɪɨɭɡɟɥ. 

ɉɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɜɨɞɨɫɛɪɨɫɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɝɢɞɪɨɭɡɥɚ ɜ ɤɚɠɞɨɦ 
ɝɨɞɭ ɧɚɩɨɥɧɟɧɢɹ ɞɨɫɬɚɬɨɱɧɚ ɞɥɹ ɩɪɨɩɭɫɤɚ ɪɚɫɱɟɬɧɵɯ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ 
ɜɨɞɵ ɛɟɡ ɩɪɟɜɵɲɟɧɢɹ ɩɪɨɟɤɬɧɵɯ ɨɬɦɟɬɨɤ. Ⱦɨ ɩɭɫɤɚ ɩɟɪɜɵɯ ɚɝɪɟɝɚɬɨɜ ɪɚɫɯɨɞɵ 
ɜɨɞɵ ɜ ɧɢɠɧɢɣ ɛɶɟɮ ɝɢɞɪɨɭɡɥɚ ɩɨɫɬɭɩɚɸɬ ɱɟɪɟɡ ɫɬɪɨɢɬɟɥɶɧɵɟ ɜɨɞɨɫɛɪɨɫɵ, 
ɩɨɫɥɟ ɜɜɨɞɚ ɚɝɪɟɝɚɬɨɜ - ɱɟɪɟɡ ɚɝɪɟɝɚɬɵ ɢ, ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ, ɱɟɪɟɡ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɜɨɞɨɫɛɪɨɫɵ. 

ɍɪɨɜɧɢ ɜɨɞɵ ɜ Ɋɨɫɬɨɜɫɤɨɦ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɤɨɧɬɪɨɥɢɪɭɸɬɫɹ ɩɨ ɜɨɞɩɨɫɬɭ ɭ 
ɩɥɨɬɢɧɵ ɝɢɞɪɨɭɡɥɚ ɫ ɦɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɨɣ ɬɨɱɧɨɫɬɶɸ ±2 ɫɦ (ɛɟɡ ɭɱɟɬɚ 
ɫɝɨɧɧɨ-ɧɚɝɨɧɧɵɯ ɜɟɬɪɨɜɵɯ ɹɜɥɟɧɢɣ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɥɟɞɨɜɨɝɨ ɩɨɤɪɨɜɚ). 

Ɋɨɫɬɨɜɫɤɢɣ ɝɢɞɪɨɭɡɟɥ ɜ ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫ ɇɉɍ 29ɦ 
ɨɬɧɨɫɢɬɫɹ ɤ I ɤɥɚɫɫɭ ɫɨɨɪɭɠɟɧɢɣ. Ɋɚɫɱɟɬɧɵɦ ɞɥɹ ɧɟɝɨ ɹɜɥɹɟɬɫɹ ɦɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ ɜɨɞɵ ɜɟɪɨɹɬɧɨɫɬɶɸ ɩɪɟɜɵɲɟɧɢɹ 0,1%, ɩɨɜɟɪɨɱɧɵɦ - 0,01% ɫ 
ɝɚɪɚɧɬɢɣɧɨɣ ɩɨɩɪɚɜɤɨɣ. Ⱦɥɹ ɩɟɪɢɨɞɚ ɜɪɟɦɟɧɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɭɡɥɚ ɜ 
ɤɚɱɟɫɬɜɟ ɪɚɫɱɟɬɧɨɝɨ ɩɪɢɧɢɦɚɟɬɫɹ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɜɟɪɨɹɬɧɨɫɬɶɸ 
ɩɪɟɜɵɲɟɧɢɹ 0,2%. 

 
9.6 ɇɚɛɥɸɞɟɧɢɹ ɡɚ ɫɨɫɬɨɹɧɢɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɭɱёɬ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɟɝɨ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ 
 
ɍɱɟɬ ɩɪɢɬɨɤɚ ɜɨɞɵ ɜ Ɋɨɫɬɨɜɫɤɨɟ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɜɟɞɟɬɫɹ 

ɬɟɪɪɢɬɨɪɢɚɥɶɧɵɦɢ ɨɪɝɚɧɚɦɢ Ɋɨɫɝɢɞɪɨɦɟɬɚ. ɋɨɫɬɚɜ ɢ ɨɛɴɟɦ 
ɝɢɞɪɨɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɩɟɪɟɞɚɜɚɟɦɨɣ ɜ ɨɪɝɚɧɢɡɚɰɢɢ, 
ɷɤɫɩɥɭɚɬɢɪɭɸɳɢɟ Ɋɨɫɬɨɜɫɤɨɟ ɜɨɞɨɯɪɚɧɢɥɢɳɟ, ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɫɩɟɰɢɚɥɶɧɵɦɢ 
ɫɨɝɥɚɲɟɧɢɹɦɢ. Ɉɛɫɥɭɠɢɜɚɧɢɟ ɜɨɞɨɦɟɪɧɵɯ ɩɨɫɬɨɜ ɢ ɝɢɞɪɨɦɟɬɪɢɱɟɫɤɢɯ ɫɬɜɨɪɨɜ 
ɜ ɩɟɪɢɨɞ ɧɚɱɚɥɶɧɨɝɨ ɧɚɩɨɥɧɟɧɢɹ ɢ ɩɟɪɜɨɝɨ ɷɬɚɩɚ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɭɸ ɫɥɭɠɛɭ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. 

Ɂɚɞɚɱɟɣ ɝɢɞɪɨɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɯ ɧɚɛɥɸɞɟɧɢɣ ɧɚ ɷɬɚɩɟ ɧɚɩɨɥɧɟɧɢɹ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɹɜɥɹɟɬɫɹ ɩɨɥɭɱɟɧɢɟ ɨɩɟɪɚɬɢɜɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɨ ɪɚɡɜɢɬɢɢ 
ɝɢɞɪɨɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɢ ɹɜɥɟɧɢɣ ɫ ɰɟɥɶɸ ɨɬɫɥɟɠɢɜɚɧɢɹ ɞɢɧɚɦɢɤɢ 
ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɜɪɟɞɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɜɨɞ ɧɚ 
ɫɨɨɪɭɠɟɧɢɹ Ƚɗɋ ɢ ɧɚɫɟɥёɧɧɵɟ ɩɭɧɤɬɵ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɧɚ ɩɪɢɥɟɝɚɸɳɟɣ 
ɬɟɪɪɢɬɨɪɢɢ.  
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ȼ ɩɟɪɢɨɞ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɧɚɛɥɸɞɟɧɢɹ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɜ 
ɫɥɟɞɭɸɳɢɯ ɩɭɧɤɬɚɯ: 

- ɜ ɪɚɣɨɧɟ ɝɢɞɪɨɭɡɥɚ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ; 
- ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ ɜ ɪɚɣɨɧɟ ɪɚɫɱɟɬɧɨɝɨ ɜɵɤɥɢɧɢɜɚɧɢɹ ɩɨɞɩɨɪɚ 

ɜɨɞɨɯɪɚɧɢɥɢɳɚ; 
- ɧɚ ɭɱɚɫɬɤɟ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɜ ɩɪɟɞɟɥɚɯ ɪɚɣɨɧɚ, ɝɞɟ ɭɪɨɜɟɧɧɵɣ ɪɟɠɢɦ 

ɛɭɞɟɬ ɫɭɳɟɫɬɜɟɧɧɨ ɦɟɧɹɬɶɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɪɢɬɨɱɧɵɯ ɪɚɫɯɨɞɨɜ 
ɜɨɞɵ. 

ȼ ɩɟɪɢɨɞ ɧɚɱɚɥɶɧɨɝɨ ɧɚɩɨɥɧɟɧɢɹ ɞɨ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɨɬɦɟɬɤɢ ɢ ɩɟɪɜɨɝɨ 
ɷɬɚɩɚ ɷɤɫɩɥɭɚɬɚɰɢɢ Ɋɨɫɬɨɜɫɤɨɝɨ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɧɚ ɜɨɞɨɦɟɪɧɵɯ ɩɨɫɬɚɯ ɢ 
ɝɢɞɪɨɦɟɬɪɢɱɟɫɤɢɯ ɫɬɜɨɪɚɯ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɢɡɦɟɪɟɧɢɟ ɭɪɨɜɧɟɣ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɢ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ. Ɋɚɫɯɨɞɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɫɛɪɨɫɨɜ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɨɩɪɟɞɟɥɹɸɬ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ. ɍɱɟɬ ɫɬɨɤɚ ɜɨɞɵ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɱɟɪɟɡ ɪɚɛɨɬɚɸɳɢɟ ɢ ɧɟɪɚɛɨɬɚɸɳɢɟ ɬɭɪɛɢɧɵ, ɚ ɬɚɤɠɟ ɱɟɪɟɡ ɜɫɟ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɫɢɫɬɟɦɵ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ (ɬɟɯɧɢɱɟɫɤɨɟ ɜɨɞɨɫɧɚɛɠɟɧɢɟ, 
ɯɨɡɹɣɫɬɜɟɧɧɵɟ ɧɚɫɨɫɵ ɢ ɞɪ.). 

ɋɨɫɬɚɜ ɢ ɩɟɪɢɨɞɢɱɧɨɫɬɶ ɝɢɞɪɨɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɯ ɧɚɛɥɸɞɟɧɢɣ ɜ ɜɟɪɯɧɟɦ ɢ 
ɧɢɠɧɟɦ ɛɶɟɮɟ ɝɢɞɪɨɭɡɥɚ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɜ ɭɫɬɚɧɨɜɥɟɧɧɨɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ 
Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɩɨɪɹɞɤɟ.  

Ɉɪɝɚɧɢɡɚɰɢɹ ɨɩɨɜɟɳɟɧɢɹ ɨɛ ɨɩɚɫɧɵɯ, ɷɤɫɬɪɟɦɚɥɶɧɵɯ ɢ ɱɪɟɡɜɵɱɚɣɧɵɯ 
ɝɢɞɪɨɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɯ ɹɜɥɟɧɢɹɯ, ɚ ɬɚɤɠɟ ɨɛ ɷɤɫɬɪɟɦɚɥɶɧɵɯ ɪɟɠɢɦɚɯ ɪɚɛɨɬɵ 
ɝɢɞɪɨɭɡɥɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɭɩɨɥɧɨɦɨɱɟɧɧɵɦɢ ɨɪɝɚɧɚɦɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ.  

ȼɵɩɨɥɧɟɧɢɟ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɯɨɞɨɦ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɩɟɪɢɨɞ 
ɧɚɩɨɥɧɟɧɢɹ ɩɪɨɜɨɞɹɬɫɹ ɫ ɰɟɥɶɸ ɨɬɫɥɟɠɢɜɚɧɢɹ ɩɪɨɰɟɫɫɚ ɧɚɩɨɥɧɟɧɢɹ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɨɛɴёɦɨɜ ɚɤɤɭɦɭɥɹɰɢɢ ɜɨɞɵ ɢ ɡɚɬɨɩɥɟɧɢɹ 
ɦɟɫɬɧɨɫɬɢ, ɚ ɬɚɤɠɟ ɜɵɹɜɥɟɧɢɟ ɪɚɡɥɢɱɧɵɯ ɧɟɲɬɚɬɧɵɯ ɫɢɬɭɚɰɢɣ ɢ ɧɟɝɚɬɢɜɧɵɯ 
ɹɜɥɟɧɢɣ ɜ ɩɪɨɰɟɫɫɟ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ.  

ɇɚɛɥɸɞɟɧɢɹ ɡɚ ɯɨɞɨɦ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɧɚ 
ɩɨɫɬɨɹɧɧɨɣ ɨɫɧɨɜɟ. ɋ ɷɬɨɣ ɰɟɥɶɸ ɫɨɡɞɚɧɨ ɜ ɫɨɫɬɚɜɟ ɨɪɝɚɧɢɡɚɰɢɢ ɫɬɪɭɤɬɭɪɧɨɟ 
ɦɨɛɢɥɶɧɨɟ ɩɨɞɪɚɡɞɟɥɟɧɢɟ, ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɜɫɟɝɨ ɤɨɦɩɥɟɤɫɚ ɪɚɛɨɬ ɩɨ 
ɝɢɞɪɨɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɨɦɭ ɨɛɟɫɩɟɱɟɧɢɸ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ - 
ɨɩɟɪɚɬɢɜɧɭɸ ɧɚɛɥɸɞɚɬɟɥɶɧɭɸ ɫɥɭɠɛɭ, ɜ ɩɨɥɧɨɦɨɱɢɹ ɤɨɬɨɪɨɝɨ ɛɭɞɟɬ ɜɯɨɞɢɬɶ:  

- ɧɚɛɥɸɞɟɧɢɟ ɡɚ ɯɨɞɨɦ ɧɚɩɨɥɧɟɧɢɹ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɭɪɨɜɧɹɦɢ 
ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ;  

- ɫɛɨɪ ɢ ɨɛɪɚɛɨɬɤɚ ɩɨɥɭɱɟɧɧɵɯ ɩɪɢ ɧɚɩɨɥɧɟɧɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
ɞɚɧɧɵɯ;  

- ɩɨ ɨɫɭɳɟɫɬɜɥɟɧɢɸ ɡɚɦɟɪɨɜ ɭɪɨɜɧɟɣ ɢ ɨɩɪɟɞɟɥɟɧɢɸ (ɪɚɫɱёɬɭ) 
ɨɛɴёɦɨɜ ɩɨɫɬɭɩɥɟɧɢɹ ɜɨɞɵ;  

- ɨɰɟɧɤɚ ɜɨɡɦɨɠɧɵɯ ɭɝɪɨɡ ɩɪɢ ɜɵɹɜɥɟɧɢɢ ɧɟɲɬɚɬɧɵɯ ɫɢɬɭɚɰɢɣ ɢ 
ɧɟɝɚɬɢɜɧɵɯ ɹɜɥɟɧɢɣ ɜ ɩɪɨɰɟɫɫɟ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ;  

- ɨɩɟɪɚɬɢɜɧɚɹ ɩɟɪɟɞɚɱɚ ɩɨɥɭɱɟɧɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɨ ɜɵɹɜɥɟɧɧɵɯ 
ɧɟɲɬɚɬɧɵɯ ɫɢɬɭɚɰɢɹɯ ɢ ɧɟɝɚɬɢɜɧɵɯ ɹɜɥɟɧɢɹɯ ɜ ɩɪɨɰɟɫɫɟ ɧɚɩɨɥɧɟɧɢɹ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɪɭɤɨɜɨɞɫɬɜɭ ɨɪɝɚɧɢɡɚɰɢɢ. 
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9.7 Ɋɚɫɱёɬ ɪɟɠɢɦɚ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
 
ɉɨɫɥɟ ɜɵɩɨɥɧɟɧɢɹ ɜɫɟɯ ɜɵɲɟ ɭɤɚɡɚɧɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɩɨɞɝɨɬɨɜɤɢ 

ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɤ ɡɚɩɨɥɧɟɧɢɸ, ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɫɱɢɬɚɬɶ ɪɟɠɢɦ ɧɚɩɨɥɧɟɧɢɹ.  
ɇɉɍ Ɋɨɫɬɨɜɫɤɨɣ Ƚɗɋ 29 ɦ, ɷɬɨ ɦɚɤɫɢɦɚɥɶɧɵɣ ɭɪɨɜɟɧɶ ɜɨɞɵ, ɩɪɢ ɤɨɬɨɪɨɦ 

Ƚɗɋ ɢ ɜɫɟ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ ɦɨɝɭɬ ɪɚɛɨɬɚɬɶ ɫɤɨɥɶ ɭɝɨɞɧɨ ɞɥɢɬɟɥɶɧɨ. Ɉɛɴɟɦ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɢ ɨɬɦɟɬɤɟ ɇɉɍ ɧɚɡɵɜɚɟɬɫɹ ɩɨɥɧɵɦ ɨɛɴёɦɨɦ ɢ ɨɧ ɪɚɜɟɧ 22,6 
ɤɦ³. ɍɆɈ Ɋɨɫɬɨɜɫɤɨɣ Ƚɗɋ 27,2 ɦ, ɷɬɨ ɦɢɧɢɦɚɥɶɧɵɣ ɭɪɨɜɟɧɶ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɞɨ 
ɤɨɬɨɪɨɝɨ ɜɨɡɦɨɠɧɚ ɟɝɨ ɫɪɚɛɨɬɤɚ ɩɪɢ ɧɨɪɦɚɥɶɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɧɢɠɟ ɷɬɨɝɨ 
ɭɪɨɜɧɹ ɜɨɡɦɨɠɧɚ ɥɢɲɶ ɚɜɚɪɢɣɧɚɹ ɫɪɚɛɨɬɤɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ.  

Ɉɛɴɟɦ ɜɨɞɵ ɦɟɠɞɭ ɇɉɍ ɢ ɍɆɈ ɧɚɡɵɜɚɟɬɫɹ ɩɨɥɟɡɧɵɦ, ɬɚɤ ɤɚɤ ɷɬɨɬ ɨɛɴɟɦ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɪɢ ɪɟɝɭɥɢɪɨɜɚɧɢɢ ɫɬɨɤɚ ɜ ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ 
ɨɧ ɪɚɜɟɧ 6,4 ɤɦ³. 

Ɉɛɴɟɦ ɜɨɞɵ, ɧɚɯɨɞɹɳɢɣɫɹ ɧɢɠɟ ɍɆɈ, ɧɚɡɵɜɚɟɬɫɹ ɦɟɪɬɜɵɦ, ɬɚɤ ɤɚɤ ɨɧ ɧɟ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ ɷɤɫɩɥɭɚɬɚɰɢɢ.  

ɉɪɢ ɩɪɨɯɨɠɞɟɧɢɢ ɪɚɫɯɨɞɚ ɨɱɟɧɶ ɪɟɞɤɨɣ ɩɨɜɬɨɪɹɟɦɨɫɬɢ (ɤɚɬɚɫɬɪɨɮɢɱɟɫɤɢɣ 
ɩɚɜɨɞɨɤ), ɫɭɳɟɫɬɜɟɧɧɨ ɩɪɟɜɵɲɚɸɳɟɝɨ ɩɪɨɩɭɫɤɧɭɸ ɫɩɨɫɨɛɧɨɫɬɶ Ƚɗɋ ɢ 
ɜɨɞɨɫɛɪɨɫɧɵɯ ɫɨɨɪɭɠɟɧɢɣ, ɭɪɨɜɟɧɶ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɩɨɜɵɲɚɟɬɫɹ ɜɵɲɟ 
ɇɉɍ. Ɇɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɵɣ ɭɪɨɜɟɧɶ ɜɨɞɵ ɜ Ɋɨɫɬɨɜɫɤɨɦ ɜɨɞɨɯɪɚɧɢɥɢɳɟ 
Ɏɉɍ (ɮɨɪɫɢɪɨɜɚɧɧɵɦ ɩɨɞɩɨɪɧɵɦ ɭɪɨɜɧɟɦ) 30 ɦ. Ɉɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɦɟɠɞɭ 
ɨɬɦɟɬɤɚɦɢ Ɏɉɍ ɢ ɇɉɍ ɧɚɡɵɜɚɟɬɫɹ ɪɟɡɟɪɜɧɵɦ, ɨɧ ɫɨɫɬɚɜɢɥ 3,7 ɤɦ³. Ɉɧ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɬɨɥɶɤɨ ɞɥɹ ɬɪɚɧɫɮɨɪɦɚɰɢɢ (ɫɪɟɡɤɢ) ɩɨɥɨɜɨɞɢɣ ɪɟɞɤɨɣ 
ɩɨɜɬɨɪɹɟɦɨɫɬɢ. Ɋɟɡɟɪɜɧɵɣ ɨɛɴɟɦ ɞɨɥɠɟɧ ɛɵɬɶ ɫɪɚɛɨɬɚɧ ɞɨ ɇɉɍ ɫɪɚɡɭ ɠɟ ɩɨ 
ɩɪɨɲɟɫɬɜɢɢ ɩɨɥɨɜɨɞɶɹ. ɇɚ ɪɢɫɭɧɤɟ 9.1 ɩɪɟɞɫɬɚɜɥɟɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɩɨɤɚɡɵɜɚɸɳɚɹ ɡɚɜɢɫɢɦɨɫɬɶ ɨɬɦɟɬɨɤ ɭɪɨɜɧɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
(ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ) ɨɬ ɨɛɴɟɦɚ Zɜɛ(V) Ɋɨɫɬɨɜɫɤɨɝɨ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 

Ɋɨɫɬɨɜɫɤɨɟ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɷɬɨ ɢɫɤɭɫɫɬɜɟɧɧɵɣ ɜɨɞɨɟɦ, ɨɛɪɚɡɨɜɚɧɧɵɣ 
ɩɟɪɟɞ ɩɥɨɬɢɧɨɣ. Ɉɫɧɨɜɧɨɟ ɨɬɥɢɱɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɨɬ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɜɨɞɨɟɦɚ 
(ɨɡɟɪɚ, ɩɪɭɞɚ) ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɟɝɨ ɜɨɡɦɨɠɧɨɫɬɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
(ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɹ) ɪɟɱɧɨɝɨ ɫɬɨɤɚ ɢ ɭɪɨɜɧɟɜɨɝɨ ɪɟɠɢɦɚ.  

Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɫɬɨɤɚ - ɷɬɨ ɩɪɨɰɟɫɫ ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɹ ɟɝɨ 
ɜɨɞɨɯɪɚɧɢɥɢɳɟɦ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ 
(ɷɧɟɪɝɟɬɢɤɚ, ɜɨɞɨɫɧɚɛɠɟɧɢɟ, ɨɪɨɲɟɧɢɟ, ɫɭɞɨɯɨɞɫɬɜɨ, ɛɨɪɶɛɚ ɫ ɧɚɜɨɞɧɟɧɢɹɦɢ, 
ɪɵɛɧɨɟ ɯɨɡɹɣɫɬɜɨ ɢ ɬ.ɩ.). Ɋɟɱɧɨɣ ɫɬɨɤ ɚɤɤɭɦɭɥɢɪɭɟɬɫɹ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɜ 
ɩɟɪɢɨɞɵ, ɤɨɝɞɚ ɟɫɬɟɫɬɜɟɧɧɚɹ ɩɪɢɬɨɱɧɨɫɬɶ ɜɨɞɵ ɩɪɟɜɵɲɚɟɬ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɧɟɣ, ɢ 
ɪɚɫɯɨɞɭɟɬɫɹ ɜ ɩɟɪɢɨɞɵ, ɤɨɝɞɚ ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɜɨɞɟ ɩɪɟɜɵɲɚɟɬ ɩɪɢɬɨɱɧɨɫɬɶ. 
ɉɟɪɢɨɞ ɚɤɤɭɦɭɥɹɰɢɢ ɪɟɱɧɨɝɨ ɫɬɨɤɚ ɧɚɡɵɜɚɟɬɫɹ ɧɚɩɨɥɧɟɧɢɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ.  

ɏɚɪɚɤɬɟɪ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɬɨɤɚ ɜ Ɋɨɫɬɨɜɫɤɨɦ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɝɨɞɨɜɨɣ. 
Ƚɨɞɢɱɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɩɨɡɜɨɥɹɟɬ ɩɟɪɟɪɚɫɩɪɟɞɟɥɹɬɶ ɫɬɨɤ ɜɨɞɵ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɬɪɟɛɧɨɫɬɹɦɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɢ ɜɨɞɨɩɨɬɪɟɛɢɬɟɥɟɣ. ɐɢɤɥ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɪɚɜɟɧ 1 ɝɨɞɭ. ȼ ɦɧɨɝɨɜɨɞɧɵɟ ɩɟɪɢɨɞɵ ɜɨɞɨɯɪɚɧɢɥɢɳɟ 
ɧɚɩɨɥɧɹɟɬɫɹ, ɚ ɜ ɦɚɥɨɜɨɞɧɵɟ - ɫɪɚɛɚɬɵɜɚɟɬɫɹ.  

ȼɨɞɨɯɪɚɧɢɥɢɳɟ ɝɨɞɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɨɡɜɨɥɹɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶ 
ɫɭɬɨɱɧɨɟ ɢ ɧɟɞɟɥɶɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ. 
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Ɋɢɫɭɧɨɤ 9.1 – ɋɬɚɬɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɨɬɦɟɬɨɤ ɭɪɨɜɧɹ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɨɬ 

ɨɛɴɟɦɚ 
 
Ⱦɥɹ ɪɚɡɪɚɛɨɬɤɢ ɜɨɡɦɨɠɧɨɝɨ ɜɚɪɢɚɧɬɚ ɪɟɠɢɦɚ ɧɚɩɨɥɧɟɧɢɹ Ɋɨɫɬɨɜɫɤɨɣ Ƚɗɋ 

ɢ ɩɨɫɬɪɨɟɧɢɹ ɝɪɚɮɢɤɚ, ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɫɬɢ ɚɧɚɥɢɡ ɝɢɞɪɨɥɨɝɢɱɟɫɤɨɝɨ ɪɹɞɚ 
ɧɚɛɥɸɞɟɧɢɣ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ.  

Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɩɨ ɪɟɤɟ Ⱦɨɧ ɩɪɟɞɫɬɚɜɥɟɧɵ ɫ 1950 ɩɨ 2000 ɝɨɞ ɜ 
ɬɚɛɥɢɰɟ 1.2 . Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɨɣ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 
ɝɢɞɪɨɭɡɥɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.3. Ʉɨɨɪɞɢɧɚɬɵ ɡɚɜɢɫɢɦɨɫɬɢ ɨɛɴɟɦɨɜ, 
ɩɥɨɳɚɞɟɣ ɢ ɭɪɨɜɧɟɣ ɜ ȼȻ ɜɨɞɨɯɪɚɧɢɥɢɳɚ Ɋɨɫɬɨɜɫɤɨɣ Ƚɗɋ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 
1.4. 

Ɋɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɜɵɛɨɪɚ ɦɚɥɨɜɨɞɧɨɝɨ ɢ 
ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦɢ 50% ɢ  90% ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ɉɪɢ 
ɡɚɞɚɧɧɨɣ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɩɨ ɤɪɢɜɨɣ ɫɪɟɞɧɟɝɨɞɨɜɵɯ ɪɚɫɯɨɞɨɜ 
ɨɩɪɟɞɟɥɢɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɪɚɫɱɟɬɧɵɣ ɝɨɞ ɢ ɝɢɞɪɨɝɪɚɮ.  

Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɪɚɫɱɟɬɚ ɧɟɨɛɯɨɞɢɦɵɟ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɦ ɜ ɬɚɛɥɢɰɚɯ 
9.1-9.3. Ⱥ ɢɦɟɧɧɨ: ɪɚɫɱɟɬɧɵɣ ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ ɛɟɡ ɩɪɢɜɟɞɟɧɢɹ ɢ ɫ ɩɪɢɜɟɞɟɧɢɟɦ 
ɩɨ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 9.1, Ɋɚɫɱɟɬɧɵɣ ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ 
ɛɟɡ ɩɪɢɜɟɞɟɧɢɹ ɢ ɫ ɩɪɢɜɟɞɟɧɢɟɦ ɩɨ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 
9.2, ɬɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɜɨɞɵ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 9.3. 

 
Ɍɚɛɥɢɰɚ 9.1 – Ɋɚɫɱɟɬɧɵɣ ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ ɛɟɡ ɩɪɢɜɟɞɟɧɢɹ ɢ ɫ ɩɪɢɜɟɞɟɧɢɟɦ ɩɨ 
ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ 

Ɇɟɫɹɰɵ 
ɉɨɥɨɜɨɞɶɟ Ɇɟɠɟɧɶ 

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

Q1976-77 2265 2249 1418 749 530 249 184 172 269 171 242 327 
Q50%,ɉɊ 2171 2155 1457 770 545 256 189 177 276 176 249 336 

ɇɉɍ 
ɍɆɈ 

5 

10 

15 

20 

25 

30 

0 6,73 8,12 9,23 10,7 11,56 12,81 15,64 18,83 26,24 

Zɜɛ, ɦ 

V, ɦ 

Zɜɛ(V) 

Мертв̼й об̽ем 

Ɇёɪɬɜɵɣ ɨɛɴɟɦ ɉɨɥɟɡɧɵɣ ɨɛɴɟɦ 
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Ɍɚɛɥɢɰɚ 9.2 – Ɋɚɫɱɟɬɧɵɣ ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ ɛɟɡ ɩɪɢɜɟɞɟɧɢɹ ɢ ɫ ɩɪɢɜɟɞɟɧɢɟɦ ɩɨ 
ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ 
Ɇɟɫɹɰɵ IV V VI  VII VIII IX X XI  XII I II  III  
Q90% 1420 167 5 399 141 129 135 199 294 279 233 285 271 
Q90%,ɩɪ 1252 1477 388 137 126 131 194 286 271 227 277 264 

 
Ɍɚɛɥɢɰɚ 9.3 – Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɜɨɞɵ 
ɉɚɪɚɦɟɬɪ I II  III  IV V VI  VII VIII IX X XI  XII 
Ɍɪɟɛɨɜɚɧɢɹ ȼɏɄ 150 150 150 150 350 350 350 350 350 350 150 150 
ɉɨɬɪɟɛɥɟɧɢɟ ɢɡ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

- - - - - - - - - - - - 

Ɏɢɥɶɬɪɚɰɢɹ 7 7 7 7 7 7 7 7 7 7 7 7 
ɂɫɩɚɪɟɧɢɟ - - - - 74 143 112 74 - - - - 
Ʌɶɞɨɨɛɪɚɡɨɜɚɧɢɟ 14 12 9 10 -61 - - - - - - 19 
ɒɥɸɡɨɜɚɧɢɟ - - - - - - - - - - - - 

 
ɉɨ ɞɚɧɧɵɦ ɬɚɛɥɢɰ 9.1 ɢ 9.2, ɚ ɬɚɤɠɟ ɫ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ȼɏɄ ɢɡ ɬɚɛɥɢɰɵ 

9.3, ɩɨɫɬɪɨɢɦ ɝɢɞɪɨɝɪɚɮɵ ɡɚɞɚɧɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɬɨɤɚ ɢ ɩɪɟɞɫɬɚɜɢɦ ɢɯ ɧɚ 
ɪɢɫɭɧɤɟ 9.2. 

 

 
Ɋɢɫɭɧɨɤ  9.2 – Ɋɚɫɱɟɬɧɵɟ ɝɢɞɪɨɝɪɚɮɵ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɢ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 

 
ɉɨ ɞɚɧɧɵɦ ɬɚɛɥɢɰɵ ɢɡ ɉɪɢɥɨɠɟɧɢɹ 1 ɫɨɫɬɚɜɢɦ ɝɪɚɮɢɤ ɧɚɩɨɥɧɟɧɢɹ 

ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨ ɨɬɦɟɬɤɢ ɍɆɈ, ɤɨɬɨɪɚɹ ɪɚɜɧɚ 27,2 ɦ. Ƚɪɚɮɢɤ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ 
ɪɢɫɭɧɤɟ 9.3. 
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Ɋɢɫɭɧɨɤ 9.3 – Ƚɪɚɮɢɤ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɢ ɦɚɥɨɜɨɞɧɨɦ 

ɝɨɞɭ 
 
ɂɡ ɪɢɫɭɧɤɚ 9.3 ɜɢɞɧɨ, ɱɬɨ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ ɧɚɩɨɥɧɟɧɢɟ 

ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨ ɨɬɦɟɬɤɢ ɍɆɈ=27,2 ɦ  ɛɭɞɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɜ ɬɟɱɟɧɢɢ 14 
ɦɟɫɹɰɟɜ ɫ ɦɨɦɟɧɬɚ ɧɚɱɚɥɚ ɡɚɩɨɥɧɟɧɢɹ.  ɇɚɩɨɥɧɟɧɢɟ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ ɛɭɞɟɬ 
ɩɪɨɢɫɯɨɞɢɬɶ ɞɨɜɨɥɶɧɨ ɦɟɞɥɟɧɧɨ. ɋɨɫɬɚɜɢɦ ɝɪɚɮɢɤ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ 
ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ ɢ ɩɪɟɞɫɬɚɜɢɦ ɟɝɨ ɧɚ ɪɢɫɭɧɤɟ 9.4. 

 

 
Ɋɢɫɭɧɨɤ 9.4 - Ƚɪɚɮɢɤ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 
 
ɂɡ ɪɢɫɭɧɤɚ 9.4 ɜɢɞɧɨ, ɱɬɨ ɜ ɫɥɭɱɚɟ ɧɚɫɬɭɩɥɟɧɢɹ ɱɟɪɟɞɵ ɦɚɥɨɜɨɞɧɵɯ ɥɟɬ, 

ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɛɭɞɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɜ ɬɟɱɟɧɢɢ 5 ɥɟɬ. Ⱦɥɹ ɬɨɝɨ, 
ɱɬɨɛɵ ɫɨɤɪɚɬɢɬɶ ɜɪɟɦɹ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɬɨ ɤɚɤ ɜɚɪɢɚɧɬ, ɦɨɠɧɨ 
ɩɟɪɟɫɦɨɬɪɟɬɶ ɫ ɜɨɞɧɵɦ ɭɩɪɚɜɥɟɧɢɟɦ ɪɚɫɯɨɞɵ ȼɏɄ ɢ ɫɨɤɪɚɬɢɬɶ ɢɯ.  
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ɉɨɫɤɨɥɶɤɭ Ɋɨɫɬɨɜɫɤɨɟ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɧɚɯɨɞɢɬɫɹ ɜ ɫɬɚɞɢɢ ɫɨɡɞɚɧɢɹ, 
ɩɟɪɟɱɟɧɶ ɨɪɝɚɧɢɡɚɰɢɣ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɯ ɫɜɟɞɟɧɢɹ ɩɨ ɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɸ, 
ɨɬɫɭɬɫɬɜɭɟɬ. 

 ɉɪɢ ɡɚɩɭɫɤɟ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɞɥɹ 
ɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɨɪɝɚɧɢɡɚɰɢɟɣ, ɩɪɟɞɨɫɬɚɜɥɹɸɳɟɣ ɫɜɟɞɟɧɢɹ ɨɛ 
ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ, ɹɜɥɹɟɬɫɹ ɞɢɪɟɤɰɢɹ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ Ɋɨɫɬɨɜɫɤɨɣ 
Ƚɗɋ. 

ɉɨɪɹɞɨɤ ɢ ɫɪɨɤɢ ɩɪɟɞɨɫɬɚɜɥɟɧɢɹ ɨɬɱɟɬɧɨɫɬɢ ɩɨ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɜɨɞɧɵɯ 
ɪɟɫɭɪɫɨɜ ɨɩɪɟɞɟɥɟɧɵ ɩɪɢɤɚɡɨɦ ɨɬ 19.10.2009 ɝ. № 230 Ɏɟɞɟɪɚɥɶɧɨɣ ɫɥɭɠɛɵ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɫɬɚɬɢɫɬɢɤɢ (Ɋɨɫɫɬɚɬ).  

ɉɨɫɥɟ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨɥɠɟɧ ɛɵɬɶ ɨɪɝɚɧɢɡɨɜɚɧ 
ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɦɨɧɢɬɨɪɢɧɝ (ɜ ɪɚɦɤɚɯ ɤɨɦɩɥɟɤɫɧɨɝɨ ɦɨɧɢɬɨɪɢɧɝɚ) ɡɚ 
ɩɪɨɰɟɫɫɚɦɢ ɜɨɡɞɟɣɫɬɜɢɹ ɝɢɞɪɨɭɡɥɚ ɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ.  

ȼ ɫɨɫɬɚɜ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɫɨɫɬɨɹɧɢɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɛɭɞɭɬ ɜɤɥɸɱɟɧɵ 
ɧɚɛɥɸɞɟɧɢɹ ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɟ ɪɚɡɞɟɥɨɦ Ɇɟɬɨɞɢɱɟɫɤɢɯ ɭɤɚɡɚɧɢɣ ɩɨ ɪɚɡɪɚɛɨɬɤɟ 
ɩɪɚɜɢɥ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳ. 
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ɁȺɄɅɘɑȿɇɂȿ 
 

ȼ ɩɪɨɟɤɬɟ ɪɚɫɫɱɢɬɚɧɵ ɢ ɨɩɪɟɞɟɥɟɧɵ ɨɫɧɨɜɧɵɟ ɷɥɟɦɟɧɬɵ ɢ ɩɚɪɚɦɟɬɪɵ 
Ɋɨɫɬɨɜɫɤɨɣ Ƚɗɋ ɜɵɫɨɬɨɣ 28 ɦ ɧɚ ɪɟɤɟ Ⱦɨɧ, ɹɜɥɹɸɳɢɦɫɹ ɫɨɨɪɭɠɟɧɢɟɦ I ɤɥɚɫɫɚ. 

ȼ ɯɨɞɟ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɧɚ ɨɫɧɨɜɟ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɩɨ 
ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɢ ɝɢɞɪɨɥɨɝɢɢ ɛɵɥɚ ɜɵɛɪɚɧɚ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ƚɗɋ, ɚ 
ɬɚɤɠɟ ɨɩɪɟɞɟɥɟɧɚ ɡɨɧɚ ɟɟ ɪɚɛɨɬɵ ɜ ɫɭɬɨɱɧɨɦ ɝɪɚɮɢɤɟ ɧɚɝɪɭɡɤɢ. ɍɫɬɚɧɨɜɥɟɧɧɚɹ 
ɦɨɳɧɨɫɬɶ ɫɨɫɬɚɜɢɥɚ          Ɇȼɬ. Ɉɩɪɟɞɟɥɟɧ ɭɪɨɜɟɧɶ ɦɟɪɬɜɨɝɨ ɨɛɴɟɦɚ, 
ɨɬɦɟɬɤɚ ɤɨɬɨɪɨɝɨ ɪɚɜɧɚ 27,2 ɦ. ɉɨɥɟɡɧɵɣ ɨɛɴɟɦ ɩɪɢ ɞɚɧɧɵɯ ɨɬɦɟɬɤɚɯ ɇɉɍ 29 ɦ 
ɢ ɍɆɈ ɫɨɫɬɚɜɥɹɟɬ 6,4 ɤɦ3. ɉɪɨɢɡɜɟɞɟɧɚ ɨɰɟɧɤɚ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ ɜɵɪɚɛɨɬɤɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɤɨɬɨɪɚɹ ɫɨɫɬɚɜɢɥɚ 0,827 ɦɥɪɞ.ɤȼɬ·ɱ. 

ɇɚ ɬɪɟɬɶɟɦ ɷɬɚɩɟ ɛɵɥɨ ɨɩɪɟɞɟɥɟɧɨ ɨɩɬɢɦɚɥɶɧɨɟ ɱɢɫɥɨ ɢ ɬɢɩ 
ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. Ⱦɥɹ ɷɬɨɝɨ ɛɵɥɚ ɩɨɫɬɪɨɟɧɚ ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɵɯ 
ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ, ɧɚ ɤɨɬɨɪɨɣ ɨɩɪɟɞɟɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɧɚɩɨɪɵ:  

- ɦɚɤɫɢɦɚɥɶɧɵɣ 19,8 ɦ; 
- ɪɚɫɱɟɬɧɵɣ 16,6 ɦ; 
- ɦɢɧɢɦɚɥɶɧɵɣ 15,6 ɦ. 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɫɟ ɚɝɪɟɝɚɬɵ Ƚɗɋ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ 

ɪɚɫɱɟɬɧɨɦɭ ɧɚɩɨɪɭ, ɫɨɫɬɚɜɥɹɟɬ 1810 ɦ3/ɫ.  
ɉɪɢ ɜɵɛɨɪɟ ɬɭɪɛɢɧ ɪɚɫɫɦɚɬɪɢɜɚɥɫɹ ɨɞɢɧ ɜɚɪɢɚɧɬ ɉɅ20-ȼ ɫ ɪɚɡɧɵɦɢ 

ɞɢɚɦɟɬɪɚɦɢ. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɨɜ ɛɵɥ ɨɩɪɟɞɟɥɟɧ ɨɩɬɢɦɚɥɶɧɵɣ ɜɚɪɢɚɧɬ ɫ 
ɲɟɫɬɶɸ ɝɢɞɪɨɚɝɪɟɝɚɬɚɦɢ, ɞɢɚɦɟɬɪɨɦ ɪɚɛɨɱɢɯ ɤɨɥɟɫ 10 ɦ.  

ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɞɥɹ ɜɵɛɪɚɧɧɨɣ ɉɅ ɬɭɪɛɢɧɵ ɫ ɫɢɧɯɪɨɧɧɨɣ 
ɱɚɫɬɨɬɨɣ ɜɪɚɳɟɧɢɹ 60 ɨɛ/ɦɢɧ ɛɵɥ ɩɨɞɨɛɪɚɧ ɫɟɪɢɣɧɵɣ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɋȼ-
1680/105-10 ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɶɸ 84 Ɇȼɬ.  

Ⱦɚɥɟɟ ɛɵɥɚ ɜɵɛɪɚɧɚ ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ Ƚɗɋ ɫ ɟɞɢɧɢɱɧɵɦɢ ɛɥɨɤɚɦɢ ɢ 
ɩɪɢɧɹɬɚ ɫɯɟɦɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɈɊɍ-220ɤȼ – "ɲɟɫɬɢɭɝɨɥɶɧɢɤ". 
ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɢ ɤɚɬɚɥɨɝɚɦ ɛɵɥɨ ɜɵɛɪɚɧɨ ɫɥɟɞɭɸɳɟɟ ɜɵɫɨɤɨɜɨɥɶɬɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ: ɛɥɨɱɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɌȾɐ-125000/220-ɍ1, ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ 
ɨɛɳɟɫɬɚɧɰɢɨɧɧɵɯ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɌɋɁ-2000/13,8-ɍ1, ɞɥɹ ȼɅɗɉ – 
ɫɬɚɥɟɚɥɸɦɢɧɟɜɵɟ ɩɪɨɜɨɞɚ ɦɚɪɤɢ Ⱥɋ 240/32.  

ȼ ɤɚɱɟɫɬɜɟ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜɵɛɪɚɧɨ ɈɊɍ-220 ɤȼ. ɋɨɝɥɚɫɧɨ 
ɋɌɈ ɞɥɹ ɈɊɍ ɜɵɛɢɪɚɟɦ ɷɥɟɝɚɡɨɜɵɟ ɜɵɤɥɸɱɚɬɟɥɢ, ɬɚɤɠɟ ɞɥɹ ɫɨɤɪɚɳɟɧɢɹ ɟɝɨ 
ɩɥɨɳɚɞɢ ɢɫɩɨɥɶɡɭɟɦ ɛɚɤɨɜɵɟ ɜɵɤɥɸɱɚɬɟɥɢ ɫɨ ɜɫɬɪɚɢɜɚɟɦɵɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ 
ɬɨɤɚ. ȼɵɤɥɸɱɚɬɟɥɶ ɛɚɤɨɜɵɣ ɫɨ ɜɫɬɪɚɢɜɚɟɦɵɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ ɬɨɤɚ, 
ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɢ ɡɚɡɟɦɥɢɬɟɥɶ ɧɚɪɭɠɧɨɣ ɭɫɬɚɧɨɜɤɢ ɜɵɛɢɪɚɟɦ ɮɢɪɦɵ ɁȺɈ 
“ɗɧɟɪɝɨɦɚɲ”. 

ȼ ɤɚɱɟɫɬɜɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɩɪɢɧɹɬ ɷɥɟɝɚɡɨɜɵɣ ɜɵɤɥɸɱɚɬɟɥɶ 
ɮɢɪɦɵ «ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ», ɫɨ ɜɫɬɪɨɟɧɧɵɦɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦɢ ɬɨɤɚ ɢ 
ɧɚɩɪɹɠɟɧɢɹ, ɪɚɡɴɟɞɢɧɢɬɟɥɟɦ, ɨɝɪɚɧɢɱɢɬɟɥɟɦ ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ. 

ɉɨɫɥɟ ɜɵɛɨɪɚ ɨɫɧɨɜɧɨɝɨ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɛɵɥ ɪɚɫɫɦɨɬɪɟɧ 
ɨɛɹɡɚɬɟɥɶɧɵɣ ɩɟɪɟɱɟɧɶ ɭɫɬɪɨɣɫɬɜ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 
ɫ ɉɍɗ.  
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Ʉɨɦɩɨɧɨɜɤɚ ɝɢɞɪɨɭɡɥɚ ɛɵɥɚ ɩɪɢɧɹɬɚ ɪɭɫɥɨɜɨɣ. Ɂɞɚɧɢɟ Ƚɗɋ – ɪɭɫɥɨɜɨɝɨ 
ɬɢɩɚ. 

ȼ ɫɨɫɬɚɜ ɫɨɨɪɭɠɟɧɢɣ ɜɯɨɞɹɬ: 
– ɜɨɞɨɫɛɪɨɫɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ ɫ ɩɨɜɟɪɯɧɨɫɬɧɵɦ ɜɨɞɨɫɥɢɜɨɦ 

ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ – 112 ɦ; 
– ɫɬɚɧɰɢɨɧɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ – 135 ɦ; 
– ɝɥɭɯɚɹ ɛɟɬɨɧɧɚɹ ɪɭɫɥɨɜɚɹ ɩɥɨɬɢɧɚ – 28 ɦ; 
– ɥɟɜɨɛɟɪɟɠɧɚɹ ɢ ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɤɚɦɟɧɧɨ-ɧɚɛɪɨɫɧɚɹ ɩɥɨɬɢɧɚ – 122,11 ɦ ɢ 

114,86 ɦ; 
– ɡɞɚɧɢɟ Ƚɗɋ ɪɭɫɥɨɜɨɝɨ ɬɢɩɚ. 
ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɪɚɫɱɟɬɧɵɦ ɩɭɬɟɦ ɨɩɪɟɞɟɥɟɧɵ ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ  ɢ 

ɯɚɪɚɤɬɟɪɧɵɟ ɨɬɦɟɬɤɢ ɩɥɨɬɢɧɵ: 
- ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ - 16 ɦ; 
- ɨɬɦɟɬɤɚ ɩɨɞɨɲɜɵ - 5 ɦ; 
- ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ -23 ɦ; 
- ɱɢɫɥɨ ɜɨɞɨɫɥɢɜɧɵɯ  ɨɬɜɟɪɫɬɢɣ - 8; 
- ɲɢɪɢɧɚ ɨɬɜɟɪɫɬɢɣ ɜ ɫɜɟɬɭ - 10 ɦ; 
- ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ  - 33 ɦ; 
Ⱦɥɹ ɝɚɲɟɧɢɹ ɤɢɧɟɬɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɜɨɞɧɨɝɨ ɩɨɬɨɤɚ, ɩɪɨɩɭɫɤɚɟɦɨɝɨ ɱɟɪɟɡ 

ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ, ɩɪɢɦɟɧɟɧɚ ɜɨɞɨɛɨɣɧɚɹ ɫɬɟɧɤɚ. 
Ⱦɥɹ ɫɧɹɬɢɹ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɹ ɭɫɬɪɨɟɧɵ ɰɟɦɟɧɬɚɰɢɨɧɧɚɹ ɡɚɜɟɫɚ ɢ ɞɪɟɧɚɠ. 

Ɉɫɶ ɰɟɦɡɚɜɟɫɵ ɪɚɫɩɨɥɨɠɟɧɚ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 1,6 ɦ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ. Ƚɥɭɛɢɧɚ 
ɫɤɜɚɠɢɧ ɞɪɟɧɚɠɚ ɢ ɝɥɭɛɢɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɫɨɫɬɚɜɥɹɸɬ 9 ɦ ɢ 15 ɦ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ.  

Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɪɟɦɨɧɬɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɪɚɛɨɬ ɩɪɟɞɭɫɦɨɬɪɟɧɨ 
ɧɚɥɢɱɢɟ ɩɪɨɞɨɥɶɧɵɯ ɢ ɩɨɩɟɪɟɱɧɵɯ ɝɚɥɟɪɟɣ. 

ȼɨ ɢɡɛɟɠɚɧɢɟ ɧɟɞɨɩɭɫɬɢɦɨ ɛɨɥɶɲɢɯ ɧɚɩɪɹɠɟɧɢɣ, ɩɨɹɜɥɹɸɳɢɯɫɹ ɩɪɢ 
ɧɟɪɚɜɧɨɦɟɪɧɵɯ ɨɫɚɞɤɚɯ ɨɫɧɨɜɚɧɢɹ ɢ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɞɟɮɨɪɦɚɰɢɹɯ, ɜ 
ɪɚɡɥɢɱɧɵɯ ɱɚɫɬɹɯ ɬɟɥɚ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ, ɨɧɚ ɪɚɡɞɟɥɟɧɚ ɧɚ ɫɟɤɰɢɢ ɩɨɫɬɨɹɧɧɵɦɢ 
ɬɟɦɩɟɪɚɬɭɪɧɨ-ɨɫɚɞɨɱɧɵɦɢ ɲɜɚɦɢ.  

Ɋɚɡɪɟɡɤɚ ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɞɟɮɨɪɦɚɰɢɨɧɧɵɦɢ ɲɜɚɦɢ 
ɩɪɨɢɡɜɟɞɟɧɚ ɩɨ ɛɵɤɚɦ, ɱɬɨɛɵ ɢɡɛɟɠɚɬɶ ɧɟɪɚɜɧɨɦɟɪɧɵɯ ɨɫɚɞɨɤ ɫɦɟɠɧɵɯ ɛɵɤɨɜ, 
ɱɬɨ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɡɚɤɥɢɧɢɜɚɧɢɸ ɡɚɬɜɨɪɨɜ. 

Ɍɚɤɠɟ ɜ ɷɬɨɦ ɪɚɡɞɟɥɟ ɩɪɨɢɡɜɟɞɟɧɚ ɨɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ 
ɩɥɨɬɢɧɵ ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɨɱɟɬɚɧɢɹɯ ɧɚɝɪɭɡɨɤ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɨɜ ɤɨɷɮɮɢɰɢɟɧɬ 
ɧɚɞɟɠɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 1,34 (ɧɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɫɨɨɪɭɠɟɧɢɣ 
I ɤɥɚɫɫɚ – 1,25). Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɥɨɬɢɧɚ Ɋɨɫɬɨɜɫɤɨɣ Ƚɗɋ ɨɬɜɟɱɚɟɬ ɬɪɟɛɨɜɚɧɢɹɦ 
ɧɚɞɟɠɧɨɫɬɢ. ɉɪɢ ɪɚɫɱɟɬɟ ɩɥɨɬɢɧɵ ɧɚ ɩɪɨɱɧɨɫɬɶ ɫɠɢɦɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɧɟ 
ɩɪɟɜɵɲɚɸɬ ɤɪɢɬɢɱɟɫɤɢɯ ɡɧɚɱɟɧɢɣ, ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɨɬɫɭɬɫɬɜɭɸɬ. 
ɉɥɨɬɢɧɚ ɨɬɜɟɱɚɟɬ ɜɫɟɦ ɬɪɟɛɨɜɚɧɢɹɦ ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɦɢ ɋɇɢɉ.  

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: 
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 - ɫɬɨɢɦɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɝɢɞɪɨɭɡɥɚ – 5434 ɦɥɪɞ. ɪɭɛ;  
 - ɭɞɟɥɶɧɚɹ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ – 23 ɤɨɩ/ɤȼɬɱ; 
 - ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ 7 ɥɟɬ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ Ɋɨɫɬɨɜɫɤɨɣ Ƚɗɋ ɫ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɶɸ 252 Ɇȼɬ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɵɦ.  

ȼ ɤɚɱɟɫɬɜɟ ɫɩɟɰɢɚɥɶɧɨɝɨ ɜɨɩɪɨɫɚ ɛɵɥ ɜɵɩɨɥɧɟɧ ɪɚɫɱɟɬ ɪɟɠɢɦɚ 
ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ Ƚɗɋ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ȽɌɋ ɧɚ ɩɪɢɦɟɪɟ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ. ȼ ɯɨɞɟ ɪɚɫɫɦɨɬɪɟɧɢɹ ɞɚɧɧɨɝɨ ɜɨɩɪɨɫɚ ɛɵɥɢ ɩɪɨɪɚɛɨɬɚɧɵ 
ɨɫɧɨɜɧɵɟ ɷɬɚɩɵ ɩɨɞɝɨɬɨɜɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɤ ɧɚɩɨɥɧɟɧɢɸ. Ɋɚɡɪɚɛɨɬɚɧ ɤɨɦɩɥɟɤɫ 
ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɬɟɪɪɢɬɨɪɢɢ ɡɚɬɨɩɥɟɧɢɹ ɢ ɧɚɛɥɸɞɟɧɢɸ 
ɡɚ ɫɨɫɬɨɹɧɢɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. Ɋɚɫɫɦɨɬɪɟɧɵ ɜɨɡɦɨɠɧɵɟ ɜɚɪɢɚɧɬɵ ɪɟɠɢɦɚ 
ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ Ɋɨɫɬɨɜɫɤɨɣ Ƚɗɋ ɫ ɭɱɟɬɨɦ ɚɧɚɥɢɡɚ ɝɢɞɪɨɥɨɝɢɱɟɫɤɨɝɨ 
ɪɹɞɚ ɧɚɛɥɸɞɟɧɢɣ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ.  
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 ɉɊɂɅɈɀȿɇɂȿ Ⱥ 
ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱёɬ ɪɟɠɢɦɚ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 
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ɉɊɂɅɈɀȿɇɂȿ Ȼ 
ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱёɬ ɪɟɠɢɦɚ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ  
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Ƚɥɚɜɧɚɹ ɭɧɢɜɟɪɫɚɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɝɢɞɪɨɬɭɪɛɢɧɵ

 ɉ
Ʌ

20-ȼ
 

Ɋɢɫɭɧɨɤ ȼ.1 – Ƚɥɚɜɧɚɹ ɭɧɢɜɟɪɫɚɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɉɅ 20-ȼ 

Ʉɪɚɫɧɚɹ – ɉɅ20/811-ȼ -1000, ɡɟɥɟɧɚɹ – ɉɅ20/811-ȼ-Ȼ-950 
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ɉɊɂɅɈɀȿɇɂȿ Ƚ 
ɉɪɨɬɨɱɧɚɹ ɱɚɫɬɶ ɬɭɪɛɢɧɵ ɉɅ-20 ȼ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ɋɢɫɭɧɨɤ Ƚ.1 – ɉɪɨɬɨɱɧɚɹ ɱɚɫɬɶ ɝɢɞɪɨɬɭɪɛɢɧɵ 
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ɉɊɂɅɈɀȿɇɂȿ Ⱦ 
ɋɯɟɦɚ ɤ ɪɚɫɱɟɬɭ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ  

 

 
Ɋɢɫɭɧɨɤ Ⱦ.1 – ɋɯɟɦɚ ɤ ɪɚɫɱɟɬɭ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ ɞɥɹ 

ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ 
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ɉɊɂɅɈɀȿɇɂȿ ȿ 
ɇɚɩɪɹɠɟɧɢɹ ɜ ɤɪɚɟɜɵɯ ɫɟɱɟɧɢɹɯ 

 

 
 
 

Ɋɢɫɭɧɨɤ ȿ.1 - ɇɚɩɪɹɠɟɧɢɹ ɜ ɤɪɚɟɜɵɯ ɫɟɱɟɧɢɹɯ 
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ɉɊɂɅɈɀȿɇɂȿ ɀ 
Ʉ ɪɚɫɱɟɬɭ ɩɪɨɩɭɫɤɚ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ 
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2. Ведомость состава проекта см. на черт. БР - 13.03.02 - 1409336 - ГП.

Поперечный разрез по станционной части плотины и зданию ГЭС
1:500

Условные обозначения

Грунт основания - известняк

Железобетон

Кран мостовой
г/п 300/100/10

Кран мостовой
г/п 300/10

Паз основного
затвора

Паз ремонтного
затвора

Сороудерживающая
решётка

Дренажные
скважины

Ось
автодороги

11,90

8,809,829,51

-12,19

28,30

Количество, шт

1

2

3

4

Наименование

5

Тип, параметры

Турбина
 поворотно-лопастная

ПЛ 20/811-В-1000 3

Генератор СВ-1680/105 - 100 3

Напор максимальный, м 19,8

Напор расчетный, м
Напор минимальный, м

16,6

15,6

Основные характеристики

№
п/п Кран

козловой г/п 40

7,00

33,00

29,00
НПУУМО

30,00
ФПУ

Мальцев
Сувилова

7,00

27,20

22,70

18,20

13,70

9,20

4,70

УНБQ0,1%

УНБQmin
УНБQагр
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Поперечный разрез по водосливной части плотины
1:500

3 4

Условные обозначения

Грунт основания - известняк

Железобетон

8,80

23,00

16,00

1,60

5,00

33,00

-4,00

-10,00

Ось цемзавесы
Ось дренажа

29,00
НПУ

2,00

13,50

7,00

  5,00  4,50

Кран козловой
г/п 300/10

Ось автодороги

Шаг 2,5×2,5

Водобойная плита

Водобойная стенка

Рисберма

30,00 40,00

10,00

Ось сооружения

11,90
УНБQ0,1%

30,00
ФПУ

Анкера 50 мм
10,00 10,00

3,00

Татарников
Кафедра ГГЭЭС, 2017
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2. Ведомость состава проекта см. на черт. БР - 13.03.02 - 1409336 - ГП.

Мальцев
Сувилова

УМО
27,20

УНБQmin



112,00

4,0014,00

135,00122,11 114,86

30,00

 НПУ

Контур естественной
поверхности
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автодороги
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Кафедра ГГЭЭС, 2017

Листов

1. Размеры и отметки на чертеже даны в м.

Мезенцева

Генплан. Вид с верхнего бьефа.

Ведомость проекта

1

Ульянова
1 4

 БР - 13.03.02 - 1409336 - ГП

Подкрановые
пути

Водобойная
плита

Рисберма

Водобойная
стенка

Раздельный
устой

р.
Д

он

НПУ 29,00

Правобережная
каменно-набросная плотина

Подкрановые
пути

Служебно-технический
корпус

УНБmax  11,90

Русловое здание
ГЭС

Левобережная
каменно-набросная плотина

Раздельный
устой

Крепление дна

2
0

2
0

3
0
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 30,00
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Вид с верхнего бьефа
 1:1000

Н
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П
У

 29,00
 Водосливная

плотина

Контур дренажа Контур цементационной  завесы

28,00

Ведомость проекта

БР - 13.03.02 - 1409336 - ГП Генеральный план.
Вид со стороны НБ.
Ведомость проекта

Поперечный разрез по
станционной части плотины

Поперечный разрез по
водосливной части плотины

каменно-набросной плотине

Обозначение Наименование Примечание№п/п

1

2

3

4

6

БР - 13.03.02 - 1409336 - ГР1

 БР - 13.03.02 - 1409336 - ГР2

  БР - 13.03.02 - 1409336 - ГР3

  БР - 13.03.02 - 1409336 - ПЗ Пояснительная записка

и зданию ГЭС

Главная схема электрических
соединений

5   БР - 13.03.02 - 1409336 - ЭС

Поперечный разрез по

Татарников

Мальцев
Сувилова

33,00

50,00

29,00

Условные обозначения

Грунт основания - известняк

Генеральный план Ростовского гидроузла
 1:1000

30,00
ФПУ
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Ю
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ЛистовМезенцева

Поперечный разрез по
каменно-набросной плотине

3

Ульянова
4 4

1:1,529,00
НПУ

33,00

23,40

10,00

Крепление
бетонными плитами

7,00

1:1,5

1:1,5
23,40

1:1,5

-5,50

3,00

Поперечный разрез по каменно-набросной плотине

Низовая
призма

Верховая
призма

Диафрагма

Переходные
 слои

Ось цемзавесы

Условные обозначения

 - известняк

- песок

- крупный камень

- бетон

Ось автодороги

- гравий

30,00
ФПУ

1:500

  3,50

Татарников
Кафедра ГГЭЭС, 2017

 БР - 13.03.02 - 1409336 - ГР1

1. Размеры и отметки на чертеже даны в м.

2. Ведомость состава проекта см. на черт. БР - 13.03.02 - 1409336 - ГП.

Мальцев
Сувилова

УМО
27,20
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