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ɋɈɄɊȺɓȿɇɇɕɃ ɉȺɋɉɈɊɌ ɍɋɌɖ-ȻɂɄɂɇɋɄɈɃ Ƚɗɋ 

  

1. ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɟɤɢ Ȼɢɤɢɧ 

2. Ɇɟɫɬɨɧɚɯɨɠɞɟɧɢɟ Ƚɗɋ   ɉɪɢɦɨɪɫɤɢɣ ɤɪɚɣ 

3. Ɍɢɩ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɭɫɬɚɧɨɜɤɢ Ƚɗɋ  
4. ɏɚɪɚɤɬɟɪɧɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ: 

ɚ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ 265 ɦ³/ɫ 

ɛ) ɜɫɟɯ ɬɭɪɛɢɧ 440 ɦ³/ɫ 

ɜ) ɦɚɤɫɢɦɚɥɶɧɵɣ ɫ ɭɱɟɬɨɦ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɩɚɜɨɞɤɚ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ   
    0,01% 4368 ɦ³/ɫ 

ɝ) ɦɢɧɢɦɚɥɶɧɵɣ 32 ɦ³/ɫ 

5. ɉɚɪɚɦɟɬɪɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
ɚ) ɯɚɪɚɤɬɟɪ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɬɨɤɚ ɝɨɞɨɜɨɣ 

ɛ) ɨɬɦɟɬɤɢ: ɇɉɍ 366,0 ɦ   ɍɆɈ 338,64 ɦ 

ɜ) ɨɛɴɟɦɵ: ɩɨɥɧɵɣ 6,38 ɤɦ3    ɩɨɥɟɡɧɵɣ 2,69 ɤɦ3 

6. ɇɚɩɨɪɵ Ƚɗɋ:  
ɚ) ɦɚɤɫɢɦɚɥɶɧɵɣ 115 ɦ 

ɛ) ɪɚɫɱɟɬɧɵɣ        92,2 ɦ 

ɜ) ɦɢɧɢɦɚɥɶɧɵɣ  78,2 ɦ 

7. ɗɧɟɪɝɟɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
ɚ) ɦɨɳɧɨɫɬɶ:  

- ɭɫɬɚɧɨɜɥɟɧɧɚɹ 360 Ɇȼɬ 

- ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ 322 Ɇȼɬ 

ɛ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɷɧɟɪɝɢɢ 1679 ɦɥɧ.ɤȼɬ·ɱ 

ɜ) ɱɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 6800 ɱ 

8. ɉɥɨɬɢɧɵ: 
ɚ) ɪɭɫɥɨɜɚɹ ɝɪɚɜɢɬɚɰɢɨɧɧɚɹ   ɦɚɬɟɪɢɚɥ   ɛɟɬɨɧ 

ɛ) ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɝɪɚɜɢɬɚɰɢɨɧɧɚɹ ɦɚɬɟɪɢɚɥ ɤɚɦɟɧɧɨ-ɧɚɛɪɨɫɧɚɹ 

ɜ) ɥɟɜɨɛɟɪɟɠɧɚɹ ɝɪɚɜɢɬɚɰɢɨɧɧɚɹ  ɦɚɬɟɪɢɚɥ  ɤɚɦɟɧɧɨ-ɧɚɛɪɨɫɧɚɹ 

ɝ) ɨɛɳɚɹ ɞɥɢɧɚ 1357,5 ɦ 

ɞ) ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ 130 ɦ 

9. ȼɨɞɨɫɛɪɨɫɧɵɟ ɫɨɨɪɭɠɟɧɢɹ 

ɚ) ɬɢɩ ɝɥɭɛɢɧɧɵɣ ɜɨɞɨɫɥɢɜ ɩɟɪɟɯɨɞɹɳɢɣ ɜ ɩɨɜɟɪɯɧɨɫɬɧɵɣ 

ɛ) ɱɢɫɥɨ ɢ ɪɚɡɦɟɪ ɩɪɨɥɟɬɨɜ 3 ɨɬɜɟɪɫɬɢɹ 8 ɯ 7,5 ɦ 

ɜ) ɨɛɳɚɹ ɞɥɢɧɚ 42,0 ɦ 

ɝ) ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ 130 ɦ 

10.  Ɂɞɚɧɢɟ Ƚɗɋ: 
ɚ) ɬɢɩ ɡɞɚɧɢɹ ɩɪɢɩɥɨɬɢɧɧɨɟ ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ 3 

ɛ) ɝɪɭɧɬɵ ɜ ɨɫɧɨɜɚɧɢɢ ɝɪɚɧɢɬ 

ɜ) ɬɢɩ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɦɟɬɚɥɥɢɱɟɫɤɚɹ ɤɪɭɝɥɨɝɨ ɫɟɱɟɧɢɹ 

ɝ) ɬɢɩ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ ɢɡɨɝɧɭɬɚɹ 

ɞ) ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɹɦɢ ɚɝɪɟɝɚɬɨɜ 14 ɦ 

ɟ) ɪɚɡɦɟɪɵ: ɨɛɳɚɹ ɞɥɢɧɚ  63 ɦ   ɲɢɪɢɧɚ 21,00 ɦ 
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11. Ɉɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: 
ɚ) ɬɢɩ ɬɭɪɛɢɧɵ ɊɈ115-ȼ-400, ɞɢɚɦɟɬɪ 4 ɦ 

ɛ) ɬɢɩ ɝɟɧɟɪɚɬɨɪɚ ɋȼ-795/230-32ɬ, ɦɨɳɧɨɫɬɶ 120 Ɇȼɬ 

ɜ) ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ 187,5 ɨɛ/ɦɢɧ 

ɝ) ɬɢɩ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ Ɍɐ-160000/220-ɍ1, 3 ɲɬ 

12. Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
ɚ) ɭɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ 18004,16 ɪɭɛ/ɤȼɬ 

ɛ) ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɷɧɟɪɝɢɢ 0,11 ɤɨɩ/ɤȼɬ∙ɱ 

ɜ) ɩɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

- NPV 9894,4 ɦɥɧ. ɪɭɛ. 
- PI 1,48 

- ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ 6 ɥɟɬ 3 ɦɟɫɹɰɚ.  

 

  



8 

 

ȼȼȿȾȿɇɂȿ 

 

Ƚɢɞɪɨɫɬɚɧɰɢɢ – ɨɞɢɧ ɢɡ ɫɚɦɵɯ ɷɮɮɟɤɬɢɜɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɬɭɪɛɢɧ ɞɨɫɬɢɝɚɟɬ 95%, ɱɬɨ ɫɭɳɟɫɬɜɟɧɧɨ 
ɜɵɲɟ ɄɉȾ ɬɭɪɛɢɧ ɞɪɭɝɢɯ ɬɢɩɨɜ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ. ɗɧɟɪɝɟɬɢɱɟɫɤɢɣ ɤɪɢɡɢɫ, 
ɫɜɹɡɚɧɧɵɣ ɫ ɫɨɤɪɚɳɟɧɢɟɦ ɡɚɩɚɫɨɜ ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɬɨɩɥɢɜɚ, ɢ ɫɬɪɟɦɢɬɟɥɶɧɨ 
ɜɨɡɪɚɫɬɚɸɳɢɟ ɩɪɨɛɥɟɦɵ ɷɤɨɥɨɝɢɢ ɨɩɪɟɞɟɥɹɸɬ ɜɫё ɛɨɥɶɲɢɣ ɢɧɬɟɪɟɫ ɜɨ ɜɫёɦ 
ɦɢɪɟ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɩɪɢɪɨɞɧɵɯ ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ ɷɧɟɪɝɨɪɟɫɭɪɫɨɜ. 
Ƚɢɞɪɨɪɟɫɭɪɫɵ — ɜɨɡɨɛɧɨɜɥɹɟɦɵɣ ɢ ɧɚɢɛɨɥɟɟ ɷɤɨɥɨɝɢɱɧɵɣ ɢɫɬɨɱɧɢɤ ɷɧɟɪɝɢɢ, 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɬɨɪɨɝɨ ɩɨɡɜɨɥɹɟɬ ɫɧɢɠɚɬɶ ɜɵɛɪɨɫɵ ɜ ɚɬɦɨɫɮɟɪɭ ɬɟɩɥɨɜɵɯ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɢ ɫɨɯɪɚɧɹɬɶ ɡɚɩɚɫɵ ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ ɬɨɩɥɢɜɚ ɞɥɹ ɛɭɞɭɳɢɯ 
ɩɨɤɨɥɟɧɢɣ. Ʉɪɨɦɟ ɬɨɝɨ, ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɢɦɟɸɬ ɟɳɟ ɨɞɧɨ ɨɱɟɧɶ ɜɚɠɧɨɟ 
ɩɪɟɢɦɭɳɟɫɬɜɨ ɩɟɪɟɞ ɬɟɩɥɨɜɵɦɢ: ɦɚɧɟɜɪɟɧɧɨɫɬɶ ɢ ɝɢɛɤɨɫɬɶ ɜ ɪɚɛɨɬɟ. 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɤȼɬ·ɱ ɧɚ Ƚɗɋ ɜ 7-10 ɪɚɡ, 
ɬɨ ɟɫɬɶ ɧɚ ɩɨɪɹɞɨɤ ɧɢɠɟ, ɱɟɦ ɧɚ ɬɟɩɥɨɜɵɯ ɢ ɚɬɨɦɧɵɯ ɫɬɚɧɰɢɹɯ. ȼ ɭɫɥɨɜɢɹɯ 
ɦɟɞɥɟɧɧɨɝɨ ɩɪɨɝɪɟɫɫɚ ɜ ɫɨɡɞɚɧɢɢ ɚɥɶɬɟɪɧɚɬɢɜɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɞɨɥɹ ɝɢɞɪɨɷɧɟɪɝɟɬɢɤɢ ɜ ɷɧɟɪɝɟɬɢɱɟɫɤɨɦ ɛɚɥɚɧɫɟ ɫɬɪɚɧɵ ɫɨ ɜɪɟɦɟɧɟɦ ɛɭɞɟɬ 
ɬɨɥɶɤɨ ɜɨɡɪɚɫɬɚɬɶ, ɚ ɭɪɨɜɟɧɶ ɪɚɡɜɢɬɢɹ ɷɧɟɪɝɟɬɢɤɢ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɨɬɪɚɠɚɟɬ 
ɞɨɫɬɢɝɧɭɬɵɣ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɩɨɬɟɧɰɢɚɥ ɫɬɪɚɧɵ. ɉɨɷɬɨɦɭ, 
ɫɬɪɭɤɬɭɪɧɵɦ ɥɢɞɟɪɨɦ ɜ ɪɚɡɜɢɬɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ ɧɚ ɛɥɢɠɚɣɲɢɟ 
ɞɟɫɹɬɢɥɟɬɢɹ ɞɨɥɠɧɚ ɫɬɚɬɶ ɝɢɞɪɨɷɧɟɪɝɟɬɢɤɚ, ɤɚɤ ɧɚɢɛɨɥɟɟ ɪɚɡɜɢɬɚɹ, 
ɷɤɨɥɨɝɢɱɟɫɤɢ ɛɟɡɨɩɚɫɧɚɹ ɢ ɩɪɢɜɥɟɤɚɬɟɥɶɧɚɹ ɞɥɹ ɢɧɜɟɫɬɢɰɢɣ ɨɬɪɚɫɥɶ ɧɚɪɨɞɧɨɝɨ 
ɯɨɡɹɣɫɬɜɚ. ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɦɨɝɭɬ ɭɫɬɚɧɚɜɥɢɜɚɬɶɫɹ 
ɩɪɚɤɬɢɱɟɫɤɢ ɧɚ ɥɸɛɵɯ ɜɨɞɨɬɨɤɚɯ. Ɉɫɨɛɨɟ ɫɜɨɣɫɬɜɨ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 
ɫɨɨɪɭɠɟɧɢɣ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɢɯ ɪɚɡɪɭɲɟɧɢɟ ɜɵɫɜɨɛɨɠɞɚɟɬ ɧɚ ɜɨɥɸ 
ɪɚɡɪɭɲɢɬɟɥɶɧɭɸ ɫɬɢɯɢɸ, ɩɪɢɜɨɞɹɳɟɟ ɡɚ ɤɨɪɨɬɤɨɟ ɜɪɟɦɹ ɤ ɤɨɥɨɫɫɚɥɶɧɵɦ 
ɦɚɬɟɪɢɚɥɶɧɵɦ ɭɛɵɬɤɚɦ, ɧɨ ɱɬɨ ɨɫɨɛɨ ɜɚɠɧɨ ɤ ɛɨɥɶɲɢɦ ɱɟɥɨɜɟɱɟɫɤɢɦ ɠɟɪɬɜɚɦ. 
ɉɨɷɬɨɦɭ ɧɟɨɛɯɨɞɢɦ ɤɪɚɣɧɟ ɫɟɪɶɟɡɧɵɣ ɩɨɞɯɨɞ ɤ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɞɥɹ ɤɚɱɟɫɬɜɟɧɧɨɝɨ ɢ ɛɟɡɨɩɚɫɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɝɢɞɪɨɪɟɫɭɪɫɨɜ.  

ɐɟɥɶɸ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɍɫɬɶ-Ȼɢɤɢɧɫɤɨɣ Ƚɗɋ ɧɚ ɪɟɤɟ 
Ȼɢɤɢɧ, ɟё ɫɨɨɪɭɠɟɧɢɣ ɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɱɚɫɬɢ, ɜɵɛɨɪ ɨɫɧɨɜɧɨɝɨ ɢ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɪɚɡɪɚɛɨɬɤɚ ɩɪɚɜɢɥ ɨɯɪɚɧɵ ɬɪɭɞɚ ɢ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɩɪɨɟɤɬɚ. 

Ʉɚɠɞɚɹ ɜɜɟɞɟɧɧɚɹ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹ ɫɬɚɧɨɜɢɬɫɹ 
ɬɨɱɤɨɣ ɪɨɫɬɚ ɷɤɨɧɨɦɢɤɢ ɪɟɝɢɨɧɚ ɫɜɨɟɝɨ ɪɚɫɩɨɥɨɠɟɧɢɹ, ɜɨɤɪɭɝ ɧɟɟ ɜɨɡɧɢɤɚɸɬ 
ɩɪɨɢɡɜɨɞɫɬɜɚ, ɪɚɡɜɢɜɚɟɬɫɹ ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ, ɫɨɡɞɚɸɬɫɹ ɧɨɜɵɟ ɪɚɛɨɱɢɟ ɦɟɫɬɚ. 
Ɍɚɤɠɟ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɧɨɜɵɯ ɫɬɚɧɰɢɣ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɧɚɞɟɠɧɨɫɬɢ 
ɷɧɟɪɝɨɫɧɚɛɠɟɧɢɹ ɪɟɝɢɨɧɚ ɢ ɫɞɟɪɠɢɜɚɧɢɹ ɪɨɫɬɚ ɬɚɪɢɮɨɜ. 
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1 Ɉɛɳɚɹ ɱɚɫɬɶ 

 

Ɋɟɤɚ Ȼɢɤɢɧ — ɪɟɤɚ ɧɚ Ⱦɚɥɶɧɟɦ ȼɨɫɬɨɤɟ Ɋɨɫɫɢɢ ɜ ɉɪɢɦɨɪɫɤɨɦ ɢ 
ɏɚɛɚɪɨɜɫɤɨɦ ɤɪɚɹɯ, ɩɪɚɜɵɣ ɩɪɢɬɨɤ ɍɫɫɭɪɢ. Ȼɟɪёɬ ɧɚɱɚɥɨ ɧɚ ɫɟɜɟɪɧɵɯ ɫɤɥɨɧɚɯ 
ɯɪɟɛɬɚ Ʉɚɦɟɧɧɨɝɨ, ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɜ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ ɋɢɯɨɬɷ-Ⱥɥɢɧɹ. ȼ 
ɜɟɪɯɨɜɶɹɯ ɬɟɱёɬ ɜ ɸɠɧɨɦ ɢ ɸɝɨ-ɡɚɩɚɞɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ, ɡɚɬɟɦ ɦɟɧɹɟɬ 
ɧɚɩɪɚɜɥɟɧɢɟ ɧɚ ɡɚɩɚɞɧɨɟ. ɍ ɫɟɥɚ ȼɚɫɢɥɶɟɜɤɚ ɜɩɚɞɚɟɬ ɜ ɪɟɤɭ ɍɫɫɭɪɢ ɫɩɪɚɜɚ, ɧɚ 
214 ɤɦ ɨɬ ɟё ɭɫɬɶɹ. 

  

1.1 Ʉɥɢɦɚɬ 

 

Ʉɥɢɦɚɬ ɭɦɟɪɟɧɧɵɣ ɦɭɫɫɨɧɧɵɣ. Ɂɢɦɚ ɫɭɯɚɹ ɢ ɯɨɥɨɞɧɚɹ, ɫ ɹɫɧɨɣ ɩɨɝɨɞɨɣ, 

ɧɚ ɩɨɛɟɪɟɠɶɟ ɱɚɫɬɨ ɩɪɨɢɫɯɨɞɹɬ ɨɬɬɟɩɟɥɢ. ȼɟɫɧɚ ɩɪɨɞɨɥɠɢɬɟɥɶɧɚɹ, ɫ ɱɚɫɬɵɦɢ 
ɤɨɥɟɛɚɧɢɹɦɢ ɬɟɦɩɟɪɚɬɭɪɵ. Ʌɟɬɨ ɬёɩɥɨɟ ɢ ɜɥɚɠɧɨɟ, ɧɚ ɥɟɬɧɢɟ ɦɟɫɹɰɵ 
ɩɪɢɯɨɞɢɬɫɹ ɦɚɤɫɢɦɭɦ ɤɨɥɢɱɟɫɬɜɚ ɨɫɚɞɤɨɜ, ɜ ɧɟɤɨɬɨɪɵɯ ɪɚɣɨɧɚɯ ɞɨ 90 % 
ɝɨɞɨɜɨɣ ɫɭɦɦɵ. Ɉɫɟɧɶ ɬёɩɥɚɹ, ɫɨɥɧɟɱɧɚɹ ɢ ɫɭɯɚɹ. Ʌɟɬɨɦ ɩɪɟɨɛɥɚɞɚɸɬ ɸɝɨ-

ɜɨɫɬɨɱɧɵɟ ɜɟɬɪɚ ɫ Ɍɢɯɨɝɨ ɨɤɟɚɧɚ, ɚ ɡɢɦɨɣ ɫɟɜɟɪɨ-ɡɚɩɚɞɧɵɟ, ɩɪɢɧɨɫɹɳɢɟ 
ɯɨɥɨɞɧɭɸ, ɧɨ ɹɫɧɭɸ ɩɨɝɨɞɭ ɫ ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɯ ɪɚɣɨɧɨɜ.  

ɋɪɟɞɧɢɟ ɦɟɫɹɱɧɵɟ ɬɟɦɩɟɪɚɬɭɪɵ ɥɟɬɨɦ +17°ɋ...+22°ɋ, ɡɢɦɨɣ -13°ɋ...-
25°ɋ. Ʉɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ 700–900 ɦɦ/ɝɨɞ, ɜɵɩɚɞɚɸɬ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɥɟɬɨɦ 
(80% ɝɨɞɨɜɨɣ ɫɭɦɦɵ). 

 

1.2 Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɨɫɨɛɟɧɧɨɫɬɢ 

 

Ⱦɥɢɧɚ ɪɟɤɢ 560 ɤɦ, ɩɥɨɳɚɞɶ ɛɚɫɫɟɣɧɚ 22,3 ɬɵɫ. ɤɦ², ɨɛɳɟɟ ɩɚɞɟɧɢɟ ɪɟɤɢ 
1334 ɦ, ɫɪɟɞɧɢɣ ɭɤɥɨɧ 2,4. Ɉɫɧɨɜɧɵɟ ɩɪɢɬɨɤɢ Ȼɢɤɢɧɚ: Ⱥɥɱɚɧ, Ʉɥɸɱɟɜɚɹ 
(ɩɪɚɜɵɟ), Ⱥɞɚ, Ɂɟɜɚ (ɥɟɜɵɟ). ɋɪɟɞɧɢɣ ɝɨɞɨɜɨɣ ɪɚɫɯɨɞ ɜɨɞɵ 238 ɦ³/ɫɟɤ (ɨɛɴёɦ 
ɫɬɨɤɚ 7,512 ɤɦ3/ɝɨɞ). ɉɢɬɚɧɢɟ ɪɟɤɢ ɞɨɠɞɟɜɨɟ. ɉɨɫɥɟ ɧɟɜɵɫɨɤɨɝɨ ɜɟɫɟɧɧɟɝɨ 
ɩɨɥɨɜɨɞɶɹ ɧɚɱɢɧɚɟɬɫɹ ɩɟɪɢɨɞ ɫ ɦɨɳɧɵɦɢ ɞɨɠɞɟɜɵɦɢ ɩɚɜɨɞɤɚɦɢ, ɜɨ ɜɪɟɦɹ 
ɤɨɬɨɪɵɯ ɜɨɡɦɨɠɧɵ ɧɚɜɨɞɧɟɧɢɹ. Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ 2450 ɦ3/ɫ; ɭɪɨɜɧɢ 
ɜɨɞɵ ɦɨɝɭɬ ɩɨɜɵɲɚɬɶɫɹ ɞɨ 5,5 ɦ. ȼ ɡɢɦɧɸɸ ɦɟɠɟɧɶ ɦɢɧɢɦɚɥɶɧɵɟ ɪɚɫɯɨɞɵ 
ɜɨɞɵ ɭɦɟɧɶɲɚɸɬɫɹ ɞɨ 2,5 ɦ3/ɫ. Ɉɫɟɧɶɸ ɧɚ ɜɫɟɦ ɩɪɨɬɹɠɟɧɢɢ ɪɟɤɢ ɜ ɬɟɱɟɧɢɟ 20–
30 ɞɧɟɣ ɧɚɛɥɸɞɚɟɬɫɹ ɲɭɝɨɯɨɞ. Ɂɚɦɟɪɡɚɟɬ ɪɟɤɚ ɜ ɤɨɧɰɟ ɧɨɹɛɪɹ — ɧɚɱɚɥɟ 
ɞɟɤɚɛɪɹ. ɋɪɟɞɧɹɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɥɟɞɨɫɬɚɜɚ 140–145 ɞɧɟɣ. ȼɫɤɪɵɬɢɟ ɪɟɤɢ 
ɜɟɫɧɨɣ ɩɪɨɢɫɯɨɞɢɬ ɜ ɫɟɪɟɞɢɧɟ ɚɩɪɟɥɹ, ɱɚɫɬɨ ɧɚɛɥɸɞɚɸɬɫɹ ɡɚɬɨɪɵ. 

Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɨɣ ɨɛɴɟɦɨɜ ɝɢɞɪɨɭɡɥɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.1 ɢ 
ɩɨɤɚɡɚɧɵ ɧɚ ɪɢɫɭɧɤɟ 1.1. 
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Ɍɚɛɥɢɰɚ 1.1–Ʉɨɨɪɞɢɧɚɬɵ 

 ɤɪɢɜɨɣ ɨɛɴɟɦɨɜ 

 

 Ɋɢɫɭɧɨɤ 1.1 - Ʉɪɢɜɚɹ ɩɥɨɳɚɞɟɣ 

Z, ɦ V, ɤɦ3  

248,5 0 

277,88 0,61 

297,48 1,21 

311,56 1,82 

322,58 2,42 

331,65 3,03 

339,36 3,63 

346,07 4,24 

352,02 4,85 

357,36 5,45 

362,21 6,06 

366,65 6,66 

370,75 7,27 

374,55 7,87 

378,1 8,48 

 

 Ʉɪɢɜɚɹ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɝɢɞɪɨɭɡɥɚ ɧɚɯɨɞɹɬɫɹ ɜ 
ɬɚɛɥɢɰɟ 1.2. 

 

Ɍɚɛɥɢɰɚ 1.2 –Ʉɪɢɜɚɹ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 

Qɧɛ, ɦ3/ɫ Zɧɛ, ɦ 
12 248,5 

188 254,13 

362 257,43 

536 259,76 

710 261,57 

886 263,06 

1060 264,31 

1234 265,39 

1408 266,35 

1582 267,21 

1758 267,98 

1932 268,69 

2106 269,34 

2280 269,94 

2454 270,5 

 

Ɂɢɦɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɤɪɢɜɨɣ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 

ɪɚɜɟɧ 0,8. 

Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɜɨɞɵ ɧɚɯɨɞɹɬɫɹ ɜ ɬɚɛɥɢɰɟ 1.3. 
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Ɍɚɛɥɢɰɚ 1.3–Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɜɨɞɵ 

Q, ɦ3/ɫ I II III IV V VI VII VIII IX X XI XII 

Ɍɪɟɛɨɜɚɧɢɹ 
ȼɏɄ 

32 32 32 32 87 87 87 87 87 87 32 32 

ɉɨɬɪɟɛɥɟɧɢɟ ɢɡ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

1 1 1 1 1 1 1 1 1 6 1 1 

Ɏɢɥɶɬɪɚɰɢɹ 1 1 1 1 1 1 1 1 1 1 1 1 

ɂɫɩɚɪɟɧɢɟ 0 0 0 0 4 4 4 4 4 4 0 0 

Ʌɶɞɨɨɛɪɚɡɨɜɚɧɢ
ɟ 

-1 -1 0 4 8 5 0 0 0 -1 -3 -7 

 

1.3 ɂɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 

 

Ɉ ɨɫɧɨɜɚɧɢɢ ɪɟɤɢ ɍɫɬɶ-Ȼɢɤɢɧɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɡɚɥɟɝɚɟɬ ɝɪɚɧɢɬ. ɒɢɪɢɧɚ 
ɩɨ ɫɬɜɨɪɭ 1357,5 ɦɟɬɪɨɜ. Ⱦɧɨ ɧɚɯɨɞɢɬɫɹ ɧɚ ɨɬɦɟɬɤɟ 248,5 ɦɟɬɪɚ. 

 

1.4 Ⱦɚɧɧɵɟ ɩɨ ɷɧɟɪɝɨɫɢɫɬɟɦɟ. 
 

ɗɧɟɪɝɨɫɢɫɬɟɦɚ: «Ɉɗɋ ȼɨɫɬɨɤɚ», ɬɢɩɨɜɨɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɞɥɹ ɲɢɪɨɬɵ 
«ɐɟɧɬɪ» 

Ƚɨɞɨɜɨɣ ɦɚɤɫɢɦɭɦ ɧɚɝɪɭɡɤɢ: 5472 Ɇȼɬ; 
ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ: 2330 Ɇȼɬ; 
ɇɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɫɢɫɬɟɦɵ 1,5%, ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ ɫɢɫɬɟɦɵ 7%; 

Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ: ܭ𝑁 = ͺ,͸. 
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2 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ 

 

2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 

 

ɂɡ ɝɢɞɪɨɥɨɝɢɱɟɫɤɨɝɨ ɪɹɞɚ ɪɟɤɢ Ȼɢɤɢɧ ɩɨ ɤɚɠɞɨɦɭ ɝɨɞɭ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɫɪɟɞɧɢɣ ɪɚɫɯɨɞ ɝɨɞɚ. Ɂɚɬɟɦ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɪɟɞɧɟɦɟɫɹɱɧɵɣ ɪɚɫɯɨɞ ɡɚ ɜɟɫɶ 
ɩɟɪɢɨɞ ɧɚɛɥɸɞɟɧɢɹ Q˔˓ = ʹͷ͸ˏଷ. ɉɨ ɧɟɦɭ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɟɪɢɨɞɵ ɦɟɠɟɧɢ ɢ 
ɩɨɥɨɜɨɞɶɹ ɜ ɤɚɠɞɨɦ ɝɨɞɭ. Ɇɟɫɹɰɵ, ɪɚɫɯɨɞɵ ɤɨɬɨɪɵɯ ɩɪɟɜɵɲɚɸɬ ɫɪɟɞɧɢɣ, 
ɛɭɞɭɬ ɫɱɢɬɚɬɶɫɹ ɦɟɫɹɰɚɦɢ ɩɨɥɨɜɨɞɶɹ. 

ɂɡ ɫɪɟɞɧɟɝɨ ɪɚɫɯɨɞɚ ɡɚ ɩɟɪɢɨɞ ɧɚɛɥɸɞɟɧɢɹ ɦɨɠɟɦ ɨɩɪɟɞɟɥɢɬɶ ɋɪɟɞɧɢɣ 
ɦɧɨɝɨɥɟɬɧɢɣ ɫɬɨɤ ɜ ɤɭɛɨɤɢɥɨɦɟɬɪɚɯ:  

 ܹ̝ ˓ = ܳ˔˓ ∙ ݐ = ʹ͸ͷ ∙ ͵͸ͷ ∙ ͺ͹͸ͲͲ ∙ ͳͲ−ଽ = ͺ,Ͷ͹ˍˏଷ 

 

      (2.1) 

Ɉɩɪɟɞɟɥɢɦ ɫɪɟɞɧɢɟ ɪɚɫɯɨɞɵ ɝɨɞɨɜ ɩɨ ɩɚɜɨɞɤɭ ɢ ɩɨ ɦɟɠɟɧɢ. 
Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɤɪɢɜɵɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɪɚɧɠɢɪɭɟɦ ɩɨɥɭɱɟɧɧɵɟ ɪɚɫɯɨɞɵ 

ɨɬ ɛɨɥɶɲɟɝɨ ɤ ɦɟɧɶɲɟɦɭ (Ɍɚɛɥɢɰɚ Ⱥ.1 ɉɊɂɅɈɀȿɇɂȿ Ⱥ) ɢ ɞɥɹ ɤɚɠɞɨɝɨ ɝɨɞɚ 
ɧɚɯɨɞɹɬɫɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɩɨ ɫɪɟɞɧɟɝɨɞɨɜɨɦɭ ɪɚɫɯɨɞɭ, ɫɪɟɞɧɟɦɭ ɪɚɫɯɨɞɭ ɩɨ 
ɦɟɠɟɧɢ ɢ ɩɨ ɩɚɜɨɞɤɭ ɜ ɩɪɨɰɟɧɬɚɯ ɩɨ ɮɨɪɦɭɥɟ: 

 ܲ = ݉݊ + ͳ ∙ ͳͲͲ%, 
 

(2.2) 

ɝɞɟ m – ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɱɥɟɧɚ ɪɚɧɠɢɪɨɜɚɧɧɨɝɨ ɪɹɞɚ; 

n – ɨɛɳɟɟ ɱɢɫɥɨ ɱɥɟɧɨɜ ɪɹɞɚ. 
 

ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɞɚɧɧɵɦ ɫɬɪɨɢɦ ɷɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 
(ɪɢɫɭɧɨɤ 2.1). 

 

 
Ɋɢɫɭɧɨɤ 2.1 - ɗɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 
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2.1.1 ȼɵɛɨɪ ɪɚɫɱɟɬɧɨɝɨ ɝɨɞɚ Ɋ=50% 

 

ɉɨ ɷɦɩɢɪɢɱɟɫɤɨɣ ɤɪɢɜɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɫɪɟɞɧɟɝɨ ɪɚɫɯɨɞɚ ɡɚ ɝɨɞ 
ɜɵɛɢɪɚɟɦ ɝɨɞɚ ɧɚɢɛɨɥɟɟ ɛɥɢɡɤɢɟ ɤ 50% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ. Ⱦɥɹ ɧɢɯ ɨɩɪɟɞɟɥɹɟɦ 
ɤɨɷɮɮɢɰɢɟɧɬɵ ɪɚɫɩɪɟɞɟɥɟɧɢɹ.  ɉɨ ɤɨɷɮɮɢɰɢɟɧɬɚɦ ɨɩɪɟɞɟɥɹɟɦ ɝɨɞ ɧɚɢɛɨɥɟɟ 
ɬɢɩɢɱɧɵɣ ɞɥɹ 50% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ (2.3). 

 

89,0
1966

1961

1966 
Ï

Ï
Ï

Q

Q
K

 
 

95,0
1981

1961

1981 
Ï

Ï
Ï

Q

Q
K

 
 

17,1
1966

2010

1966 
M

M
M

Q

Q
K

 
 

03,1
1981

2010

1981 
M

M
Ì

Q

Q
K

 

(2.3) 

 

Ɂɚ ɝɨɞ 50% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɜɵɛɢɪɚɟɦ 1981 ɝɨɞ. 
 

2.1.2 ȼɵɛɨɪ ɪɚɫɱɟɬɧɨɝɨ ɝɨɞɚ Ɋ=90% 

 

ɉɨ  ɷɦɩɢɪɢɱɟɫɤɨɣ ɤɪɢɜɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɫɪɟɞɧɟɝɨ ɪɚɫɯɨɞɚ ɡɚ ɝɨɞ 
ɜɵɛɢɪɚɟɦ ɝɨɞɚ ɧɚɢɛɨɥɟɟ ɛɥɢɡɤɢɟ ɤ 90% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ (2.4). 

 

90,0
1964

1973

1964 
Ï

Ï
Ï

Q

Q
K

 
 

06,1
1993

1973

1993 
Ï

Ï
Ï

Q

Q
K

 
 

15,1
1964

1972

1964 
Ì

M
Ì

Q

Q
K

 
 

78,0
1993

1972

1993 
Ì

M
Ì

Q

Q
K

 

(2.4) 

 

Ɂɚ ɝɨɞ 90%ɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɩɪɢɧɢɦɚɟɦ 1993 ɝɨɞ. 
 

ɉɨɫɥɟ ɜɵɛɨɪɚ ɝɨɞɨɜ ɡɚɞɚɧɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɤɨɪɪɟɤɬɢɪɭɟɦ, ɭɦɧɨɠɢɜ 
ɩɟɪɢɨɞɵ ɦɟɠɟɧɢ ɢ ɩɚɜɨɞɤɚ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬɵ ɪɚɫɩɪɟɞɟɥɟɧɢɹ (Ɍɚɛɥɢɰɚ 2.1). 
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Ɍɚɛɥɢɰɚ 2.1 - Ɋɚɫɯɨɞɵ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɝɨ ɝɨɞɚ ɩɨɫɥɟ ɤɨɪɪɟɤɬɢɪɨɜɤɢ ɩɨ 
ɤɨɷɮɮɢɰɢɟɧɬɚɦ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜ ˏଷ/c 
ɩɨɫɥɟ ɤɨɪɪɟɤɬɢɪɨɜɤɢ 

             

ɝɨɞɵ V VI VII VIII IX X XI XII I II III IV Qɫɪ Qɫɪ ɩɚɜ Qɫɪ ɦɟɠ 

1993 28 20 20 98 713 545 82 45 102 25 43 22 145 629 54 

1981 70 35 56 181 1363 807 103 230 101 54 64 33 258 1085 103 

 

ɉɪɢ ɤɨɪɪɟɤɬɢɪɨɜɤɟ ɢɡɦɟɧɹɟɬɫɹ ɫɪɟɞɧɢɣ ɪɚɫɯɨɞ ɝɨɞɚ. ɇɟɨɛɯɨɞɢɦɨ 
ɫɨɯɪɚɧɹɬɶ ɷɬɢ ɡɧɚɱɟɧɢɹ. Ⱦɥɹ ɷɬɨɝɨ ɜɫɟ ɪɚɫɯɨɞɵ ɝɨɞɚ ɩɨɫɥɟ ɤɨɪɪɟɤɬɢɪɨɜɤɢ 
ɭɦɧɨɠɚɸɬɫɹ ɧɚ ɨɬɧɨɲɟɧɢɟ ɫɪɟɞɧɢɯ ɪɚɫɯɨɞɨɜ ɝɨɞɚ ɞɨ ɢ ɩɨɫɥɟ ɤɨɪɪɟɤɬɢɪɨɜɤɢ, 
ɪɟɡɭɥɶɬɚɬɵ ɡɚɧɨɫɹɬɫɹ ɜ ɬɚɛɥɢɰɭ 2.2.  

 
04,1145/151%90 ɫɪK

 
 

03,1258/266%50 ɫɪK
 

 

Ɍɚɛɥɢɰɚ 2.2 - Ɋɚɫɯɨɞɵ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɝɨ ɝɨɞɚ ɩɨɫɥɟ ɤɨɪɪɟɤɬɢɪɨɜɤɢ ɩɨ 
ɤɨɷɮɮɢɰɢɟɧɬɚɦ ɫɪɟɞɧɢɯ ɪɚɫɯɨɞɨɜ ɜ ˏଷ/c 

ɝɨɞɵ V VI VII VIII IX X XI XII I II III IV Qɫɪ Qɫɪ ɩɚɜ Qɫɪ ɦɟɠ 

1993 29 21 21 102 741 566 86 47 106 26 45 23 151 654 56 

1981 72 36 57 187 1404 832 106 230 111 55 66 34 266 1118 106 

ɪɚɡɧɢɰɚ 43 15 36 85 663 265 21 184 4 29 21 11 
   

 

ɉɨɥɭɱɢɜɲɢɟɫɹ ɝɨɞɵ ɢ ɛɭɞɭɬ ɪɚɫɱɟɬɧɵɦɢ. 
 

2.2 ɉɨɫɬɪɨɟɧɢɹ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ ɜɵɪɚɛɨɬɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
 

ɇɚ ɫɚɣɬɟ ɫɢɫɬɟɦɧɨɝɨ ɨɩɟɪɚɬɨɪɚ ɛɟɪɭɬɫɹ ɥɟɬɧɢɣ ɢ ɡɢɦɧɢɣ ɫɭɬɨɱɧɵɟ 
ɝɪɚɮɢɤɢ ɜɵɪɚɛɨɬɤɢ ȼɨɫɬɨɱɧɨɣ ɷɧɟɪɝɨɫɢɫɬɟɦɵ (ɬɚɛɥɢɰɚ 2.3 ɢ 2.4). 

ɉɨ ɧɢɦ ɫɬɪɨɢɬɫɹ ɫɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɦɨɳɧɨɫɬɟɣ ɩɨɬɪɟɛɥɟɧɢɹ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɞɥɹ ɡɢɦɧɢɯ ɢ ɥɟɬɧɢɯ ɫɭɬɨɤ ɜ Ɇȼɬ. (Ɋɢɫɭɧɨɤ 2.2). 

 

 
Ɋɢɫɭɧɨɤ 2.2 – ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɦɨɳɧɨɫɬɟɣ ɩɨɬɪɟɛɥɟɧɢɹ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 

ɞɥɹ ɡɢɦɧɢɯ ɢ ɥɟɬɧɢɯ ɫɭɬɨɤ ɜ Ɇȼɬ 
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Ɍɚɛɥɢɰɚ 2.3 - Ʌɟɬɧɢɣ 
ɱɚɫɵ ɉɨɬɪɟɛɥɟɧɢɟ 

1 2945 

2 3113 

3 3269 

4 3236 

5 3257 

6 3228 

7 3261 

8 3230 

9 3213 

10 3244 

11 3205 

12 3179 

13 3281 

14 3276 

15 3428 

16 3140 

17 2899 

18 2675 

19 2587 

20 2411 

21 2531 

22 2423 

23 2551 

24 2672 

ɫɪɟɞɧɟɟ 3011 

MAX 3428 

MIN 2411 
 

Ɍɚɛɥɢɰɚ 2.4 - Ɂɢɦɧɢɣ 
ɱɚɫɵ ɩɨɬɪɟɛɥɟɧɢɟ 

1 5167 

2 5269 

3 5435 

4 5383 

5 5169 

6 5260 

7 5097 

8 5089 

9 5077 

10 5102 

11 5314 

12 5436 

13 5254 

14 5220 

15 5162 

16 5077 

17 4766 

18 4682 

19 4669 

20 4526 

21 4495 

22 4618 

23 4674 

24 4997 

ɫɪɟɞɧɟɟ 5039 

MAX 5436 

MIN 4495 
 

  

Ɉɩɪɟɞɟɥɹɟɦ ɞɥɹ ɦɚɤɫɢɦɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɫɢɫɬɟɦɵ ɤɨɷɮɮɢɰɢɟɧɬɵ 

ȼɢA  (2.5), (2.6): 

 
44322/)( maxmax  ɡɢɦɚPɥеɬɨPA  (2.5) 

  
10042/)( maxmax  ɡɢɦɚPɥеɬɨPB  (2.6) 

 

ɋ ɩɨɦɨɳɶɸ ɤɨɷɮɮɢɰɢɟɧɬɨɜ Ⱥ ɢ ȼ ɧɚɯɨɞɢɬɫɹ ɝɨɞɨɜɨɣ ɝɪɚɮɢɤ 
ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɩɨɬɪɟɛɥɟɧɢɹ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɩɨ ɮɨɪɦɭɥɟ (2.7): 

 

)180/1415,3()1530cos((   №ɦеɫɹцɚȼȺP  (2.7) 

 

ɉɨ ɜɵɪɚɠɟɧɢɸ (2.7)   ɡɚɩɨɥɧɹɟɦ ɬɚɛɥɢɰɭ ɦɚɤɫɢɦɚɥɶɧɵɯ ɦɨɳɧɨɫɬɟɣ 
ɝɨɞɨɜɨɝɨ ɝɪɚɮɢɤɚ ɩɨɬɪɟɛɥɟɧɢɹ ȿɗɋ ȼɨɫɬɨɤɚ (ɬɚɛɥɢɰɚ 2.5). 

Ɉɩɪɟɞɟɥɹɟɦ ɞɥɹ ɫɪɟɞɧɢɯ ɦɨɳɧɨɫɬɟɣ ɫɢɫɬɟɦɵ ɤɨɷɮɮɢɰɢɟɧɬɵ Ⱥ ɢ ȼ 

 
40252/)(  ɡɢɦɚPɥеɬɨPA ɫɪɫɪ                         (2.8) 

 

 
10142/)(  ɡɢɦɚPɥеɬɨPB ɫɪɫɪ  
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Ɋɟɡɭɥɶɬɚɬɵ ɡɚɩɢɫɵɜɚɟɦ ɜ ɬɚɛɥɢɰɭ 2.5. 

 

Ɍɚɛɥɢɰɚ 2.5 -Ɍɚɛɥɢɰɚ Ɇɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɢɯ ɦɨɳɧɨɫɬɟɣ ȿɗɋ ȼɨɫɬɨɤɚ ɜ 
Ɇȼɬ 

ɦɟɫɹɰ Pmax Pɫɪ 

1 5437 3977 

2 5168 3819 

3 4701 3511 

4 4163 3140 

5 3697 2817 

6 3428 2638 

7 3428 2638 

8 3697 2817 

9 4163 3140 

10 4701 3510 

11 5167 3819 

12 5437 3977 

 

ɉɨ ɧɢɦ ɫɬɪɨɢɦ ɝɨɞɨɜɨɣ ɝɪɚɮɢɤ ɩɨɬɪɟɛɥɟɧɢɹ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɜ Ɇȼɬ 
(Ɋɢɫɭɧɨɤ 2.3). 

 

 
Ɋɢɫɭɧɨɤ 2.3 - Ƚɨɞɨɜɨɣ ɝɪɚɮɢɤ ɩɨɬɪɟɛɥɟɧɢɹ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɜ Ɇȼɬ 

 

2.3 ɇɚɯɨɠɞɟɧɢɟ ɤɪɢɜɵɯ ɡɚɜɢɫɢɦɨɫɬɢ ɪɚɫɯɨɞɚ ɨɬ ɨɬɦɟɬɤɢ ɇȻ ɢ ɨɛɴɟɦɚ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɨɬ ɨɬɦɟɬɤɢ ȼȻ 

 

ȼ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɛɟɪɟɦ ɬɚɛɥɢɰɵ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬɦɟɬɤɢ ȼȻ ɨɬ ɨɛɴɟɦɚ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɪɚɫɯɨɞɚ ɨɬ ɨɬɦɟɬɤɢ ɇȻ.  ȼ ɩɪɨɝɪɚɦɦɟ «ȿxɫɟl» ɫɬɪɨɢɦ ɞɥɹ ɧɢɯ 
ɝɪɚɮɢɤɢ ɢ ɧɚɤɥɚɞɵɜɚɟɦ ɧɚ ɧɢɯ ɩɨɥɢɧɨɦɢɚɥɶɧɭɸ ɤɪɢɜɭɸ ɧɚɢɛɨɥɟɟ ɫɯɨɠɭɸ ɫ 
ɩɨɥɭɱɢɜɲɟɣɫɹ ɡɚɜɢɫɢɦɨɫɬɶɸ (ɪɢɫ 2.4 ɢ ɪɢɫ 2.5). Ɂɚ ɬɟɦ ɩɨ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ 
ɡɚɜɢɫɢɦɨɫɬɢ ɷɬɨɣ ɤɪɢɜɨɣ ɜɵɩɨɥɧɹɟɦ ɩɪɨɜɟɪɤɭ, ɩɨɞɫɬɚɜɥɹɹ ɜ ɡɧɚɱɟɧɢɟ «x» 
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ɪɚɫɯɨɞ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɢ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ (Ɍɚɛɥɢɰɚ 2.6, Ɍɚɛɥɢɰɚ 2.7). 

ɉɨɥɭɱɟɧɧɵɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɷɬɨɝɨ ɨɬɦɟɬɤɢ ȼ.Ȼ. ɢ ɇ.Ȼ. ɧɟ ɢɦɟɸɬ ɫ ɞɚɧɧɵɦɢ ɜ 
ɡɚɞɚɧɢɢ ɛɨɥɶɲɨɝɨ ɪɚɡɥɢɱɢɹ. 

 

 
Ɋɢɫɭɧɨɤ 2.4 - Ɂɚɜɢɫɢɦɨɫɬɶ ɨɬɦɟɬɤɢ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɜ ɦɟɬɪɚɯ ɨɬ ɨɛɴɟɦɚ 

ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ˍˏଷ 

 

 
Ɋɢɫɭɧɨɤ 2.5 - Ɂɚɜɢɫɢɦɨɫɬɶ ɨɬɦɟɬɤɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɜ ɦɟɬɪɚɯ ɨɬ ɪɚɫɯɨɞɚ 

ɜɨɞɵ ɜ ˏଷ/c 

y = 0,000000000000x5 - 0,000000000008x4 + 0,000000024123x3 - 0,000037053309x2 + 

0,035248467770x + 248,500000000000

245

250

255

260

265

270

275

0 500 1000 1500 2000 2500 3000

y = -1,005486305676440000000000000000E-18x6 + 

8,779587057731860000000000000000E-15x5 -

3,073825832201270000000000000000E-11x4 + 

5,580854202864920000000000000000E-08x3 -

5,816946835559680000000000000000E-05x2 + 

4,115351849161540000000000000000E-02x + 

2,480374141114490000000000000000E+02

y = -0,000000000000000003835625826224x6 + 

0,000000000000026793173168423000x5 - 0,000000000075044575756743400000x4 + 

0,000000109001058866797000000000x3 - 0,000090889795452193600000000000x2 + 

0,051441899804486000000000000000x + 248,037413555732000000000000000000

245
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Ɍɚɛɥɢɰɚ 2.6 - ɉɪɨɜɟɪɤɚ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬɦɟɬɤɢ ɜɟɪɯɧɟɝɨ 
ɛɶɟɮɚ ɜ ɦɟɬɪɚɯ ɨɬ ɨɛɴɟɦɚ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ˍˏଷ 

Zɜɛ Vɜɞɯ Zɜɛ. ɉɪɨɜɟɪɤɚ 

248,5 0 248,54 

277,88 0,61 277,20 

297,48 1,21 297,15 

311,56 1,82 311,80 

322,58 2,42 322,65 

331,65 3,03 331,47 

339,36 3,63 338,86 

346,07 4,24 345,59 

352,02 4,85 351,75 

357,36 5,45 357,27 

362,21 6,06 362,29 

366,65 6,66 366,61 

370,75 7,27 370,45 

374,55 7,87 374,02 

378,1 8,48 378,08 
 

Ɍɚɛɥɢɰɚ 2.7 - ɉɪɨɜɟɪɤɚ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬɦɟɬɤɢ 
ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɜ ɦɟɬɪɚɯ ɨɬ ɪɚɫɯɨɞɚ ɜɨɞɵ ɜ ˏଷ/c 

Qɧɛ, ˏଷ/c Zɧɛ, ɦ 

Qɧɛ 

Ɂɢɦɚ 

ɦ3/ɫ 

Zɧɛ,ɦ  
ɩɪɨɜ ɥɟɬɨ 

Zɧɛ,ɦ  
ɩɪɨɜ ɡɢɦɚ 

12 248,5 9,6 248,52 248,52 

188 254,13 150,4 254,05 254,05 

362 257,43 289,6 257,48 257,48 

536 259,76 428,8 259,81 259,81 

710 261,57 568 261,55 261,55 

886 263,06 708,8 263,02 263,02 

1060 264,31 848 264,29 264,29 

1234 265,39 987,2 265,41 265,41 

1408 266,35 1126,4 266,38 266,38 

1582 267,21 1265,6 267,23 267,23 

1758 267,98 1406,4 267,97 267,97 

1932 268,69 1545,6 268,66 268,66 

2106 269,34 1684,8 269,33 269,33 

2280 269,94 1824 269,98 269,98 

2454 270,5 1963,2 270,48543 270,48543 
 

 

Ɍ. ɤ. ɩɨɥɭɱɟɧɧɵɟ ɩɨɥɢɧɨɦɢɚɥɶɧɵɟ ɡɚɜɢɫɢɦɨɫɬɢ ɩɪɨɲɥɢ ɩɪɨɜɟɪɤɭ ɛɟɪɟɦ 

ɢɯ ɡɚ ɢɫɬɢɧɧɵɟ.  
 

2.4 ɉɪɟɞɜɚɪɢɬɟɥɶɧɨɟ ɨɩɪɟɞɟɥɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɡɚɪɟɝɭɥɢɪɨɜɚɧɧɨɫɬɢ 

 

Ɍ. ɤ. ɫ ɨɬɦɟɬɤɨɣ ɍɆɈ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶɫɹ ɬɨɥɶɤɨ ɩɨɫɥɟ ɫɪɚɛɨɬɤɢ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɨ ɦɚɥɨɜɨɞɧɨɦɭ ɝɨɞɭ, ɨɩɪɟɞɟɥɢɬɶ ɤɨɷɮɮɢɰɢɟɧɬ 
ɡɚɪɟɝɭɥɢɪɨɜɚɧɧɨɫɬɢ ɦɨɠɟɦ ɬɨɥɶɤɨ ɨɪɢɟɧɬɢɪɨɜɨɱɧɨ. Ɂɚ ɨɬɦɟɬɤɭ ɍɆɈ ɜɨɡɶɦɟɦ 
Z ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɞɜɭɦ ɬɪɟɬɹɦ ɧɚɩɨɪɚ.   

 

Ɉɩɪɟɞɟɥɢɦ ɩɪɢɛɥɢɡɢɬɟɥɶɧɵɣ ɧɚɩɨɪ (2.9): 

 
ɦZZH QɩɪɢɇȻɇɉɍ 5,1175,2483660    (2.9) 

 

Ɉɩɪɟɞɟɥɹɸ ɩɪɢɛɥɢɡɢɬɟɥɶɧɭɸ ɨɬɦɟɬɤɭ ɍɆɈ (2.10): 

       ܼʢʛʝ = ʹ ∙ ܪ͵ + ܼʜʐ ˒˓ˋ ொ−଴ = ʹ ∙ ͳͳ͹.ͷ͵ + ʹͶͺ.ͷ = ͵ʹ͸,ͺ͵ ˏ 
(2.10) 

 

ɉɨ ɡɚɜɢɫɢɦɨɫɬɢ (2.10) ɨɩɪɟɞɟɥɹɟɦ ɨɛɴɟɦ ɜɞɯ ɩɪɢ ɇɉɍ ɢ ɩɪɢ ɍɆɈ. Ⱦɥɹ 
ɷɬɨɝɨ ɩɨɞɫɬɚɜɥɹɟɦ ɜ (2.10) Zɧɛ ɢ Zɧɩɭ. 

 
361,6 ɤɦVɇɉɍ  ;       

38,2 ɤɦVɍɆɈ   
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Ɉɩɪɟɞɟɥɹɟɦ ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ (2.11): 

 
381,3 ɤɦVVV ɍɆɈɇɉɍɩɨɥеɡɧ   (2.11) 

 

Ʉɨɷɮɮɢɰɢɟɧɬ ɡɚɪɟɝɭɥɢɪɨɜɚɧɧɨɫɬɢ (2.12): 

 

45,047,8/81,3/  WVɩɨɥеɡɧ  (2.12) 

 

ȼɨɡɦɨɠɧɨ ɝɨɞɨɜɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ. 
 

2.5 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɩɪɢ ɪɚɫɯɨɞɚɯ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 90 

ɩɪɨɰɟɧɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 

 

Ɉɩɪɟɞɟɥɢɦ ɪɚɫɯɨɞɵ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɫ ɭɱɟɬɨɦ ɩɨɬɟɪɶ ɧɚ ɮɢɥɶɬɪɚɰɢɸ, 
ɢɫɩɚɪɟɧɢɹ ɢ ɥɶɞɨɨɛɪɚɡɨɜɚɧɢɹ. Ɋɟɡɭɥɶɬɚɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.8. 

 

Ɍɚɛɥɢɰɚ 2.8 - ɉɨɥɟɡɧɵɣ ɪɚɫɯɨɞ ɝɨɞɚ 90% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 
Ɇɟɫɹɰ I II III IV V VI VII VIII IX X XI XII 

Q, ˏଷ/ɫ 90% 106 26 45 23 29 21 21 102 741 566 86 47 

Ɍɪɟɛɨɜɚɧɢɹ ȼɏɄ 32 32 32 32 87 87 87 87 87 87 32 32 

ɉɨɬɪɟɛɥɟɧɢɟ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 1 1 1 1 1 1 1 1 1 6 1 1 

Ɏɢɥɶɬɪɚɰɢɹ 1 1 1 1 1 1 1 1 1 1 1 1 

ɂɫɩɚɪɟɧɢɟ 0 0 0 0 4 4 4 4 4 4 0 0 

Ʌɶɞɨɨɛɪɚɡɨɜɚɧɢɟ -1 -1 0 4 8 5 0 0 0 -1 -3 -7 

Q ɩɨɥɟɡɧɵɣ 103 23 43 25 31 20 15 96 735 554 81 38 

 

Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɝɪɚɮɢɤɚ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɣ ɨɩɪɟɞɟɥɹɟɦ ɩɨɬɟɧɰɢɚɥɶɧɭɸ 
ɦɨɳɧɨɫɬɶ ɩɨɥɟɡɧɨɝɨ ɩɪɢɬɨɤɚ ɜɨɞɵ ɝɨɞɚ 90% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɢ ɩɨɬɟɧɰɢɚɥɶɧɭɸ 
ɦɨɳɧɨɫɬɶ ɪɚɫɯɨɞɨɜ ɜɨɞɵ ɬɪɟɛɭɟɦɨɣ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɵɦ ɤɨɦɩɥɟɤɫɨɦ.  
(Ɍɚɛɥɢɰɵ 2.9 ɢ 2.10, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ.) 

  

Ɍɚɛɥɢɰɚ 2.9 - ɉɨɬɟɧɰɢɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɩɨɥɟɡɧɨɝɨ ɪɚɫɯɨɞɚ ɜɨɞɵ ɩɪɢ ɫɪɚɛɨɬɤɢ 
ɨɬ ɨɬɦɟɬɤɢ ɇɉɍ 
Q ɩɨɥɟɡɧɵɣ 103 23 43 25 31 20 15 96 735 554 81 38 

ɇɉɍ 366,0 366,0 366,0 366,0 366,0 366,0 366,0 366,0 366,0 366,0 366,0 366,0 

Δh 2,00 2,00 2,00 2,00 2,00 2,00 2,00 2,00 2,00 2,00 2,00 2,00 

zɇȻ 252,5 249,2 249,7 249,0 249,3 248,8 248,6 251,5 261,8 260,0 251,0 249,9 

H 111,5 114,8 114,2 115,0 114,7 115,2 115,4 112,5 102,2 104,0 113,0 114,1 

N 90% 99 23 42 24 31 20 15 93 646 496 78 37 

 

ɋɭɦɦɚ ɫɪɟɞɧɢɯ ɦɨɳɧɨɫɬɟɣ 12 ɦɟɫɹɰɟɜ ɪɚɜɧɚ 1603 Ɇȼɬ. 
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Ɍɚɛɥɢɰɚ 2.10 - ɉɨɬɟɧɰɢɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɪɚɫɯɨɞɚ ɜɨɞɵ ɬɪɟɛɭɟɦɨɝɨ ȼɏɄ ɩɪɢ 
ɫɪɚɛɨɬɤɢ ɨɬ ɨɬɦɟɬɤɢ ɇɉɍ 
Q ɩɨɥ  

ɜɯɤ 
32 32 32 32 87 87 87 87 87 87 32 32 

ɇɉɍ 366,0 366,0 366,0 366,0 366,0 366,0 366,0 366,0 366,0 366,0 366,0 366,0 

Δh 2 2 2 2 2 2 2 2 2 2 2 2 

zɇȻ 249,6 249,6 249,3 249,3 251,2 251,2 251,2 251,2 251,2 251,2 249,3 249,6 

H 114,4 114,4 114,7 114,7 112,8 112,8 112,8 112,8 112,8 112,8 114,7 114,4 

Nɜɯɤ 31 31 32 32 84 84 84 84 84 84 32 31 

 

ɋɭɦɦɚ ɫɪɟɞɧɢɯ ɦɨɳɧɨɫɬɟɣ 12 ɦɟɫɹɰɟɜ ɪɚɜɧɚ 695 Ɇȼɬ. 
 

Ⱦɥɹ ɧɚɯɨɠɞɟɧɢɹ ɥɢɧɢɢ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ ɩɟɪɜɨɣ ɢɬɟɪɚɰɢɢ 
ɜɵɱɬɟɦ ɢɡ ɫɭɦɦɵ ɫɪɟɞɧɢɯ ɦɨɳɧɨɫɬɟɣ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɫɭɦɦɭ ɦɨɳɧɨɫɬɟɣ 
ȼɏɄ. ɂɡ ɷɬɨɝɨ ɫɦɨɠɟɦ ɭɡɧɚɬɶ ɢɡɛɵɬɨɤ ɛɵɬɨɜɵɯ ɦɨɳɧɨɫɬɟɣ ɨɬɧɨɫɢɬɟɥɶɧɨ ȼɏɄ 

(2.13).  

 
ɆȼɬNN ȼɏК 9086951603%90  

 
(2.13) 

ɗɧɟɪɝɢɸ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɷɬɨɣ ɦɨɳɧɨɫɬɢ, ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɩɪɟɞɟɥɢɬɶ ɧɚ 
ɡɢɦɧɢɟ ɦɟɫɹɰɵ. Ƚɪɚɮɢɤ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɣ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ Ⱥ.1 ɜ 
ɉɊɂɅɈɀȿɇɂɂ Ⱥ.  

ɑɬɨɛɵ ɧɚɣɬɢ ɤɨɨɪɞɢɧɚɬɭ ɥɢɧɢɢ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ ɧɟɨɛɯɨɞɢɦɨ 
ɫɞɟɥɚɬɶ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɢɡɛɵɬɤɚ ɛɵɬɨɜɨɣ ɦɨɳɧɨɫɬɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ȼɏɄ. 

Ⱦɥɹ ɷɬɨɝɨ ɜɵɱɢɬɚɟɦ ɢɡ ɫɪɟɞɧɢɯ ɦɨɳɧɨɫɬɟɣ ɦɨɳɧɨɫɬɢ ɩɨ ȼɏɄ. ɉɨɫɥɟ 
ɷɬɨɝɨ ɢɡ ɩɨɥɭɱɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɜɵɱɢɬɚɟɦ ɨɪɢɟɧɬɢɪɨɜɨɱɧɭɸ ɤɨɨɪɞɢɧɚɬɭ ɥɢɧɢɢ 
ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ (3623 Ɇȼɬ). Ɂɚɬɟɦ ɩɨɞɛɢɪɚɟɦ ɬɚɤɭɸ ɤɨɨɪɞɢɧɚɬɭ, 
ɱɬɨɛɵ ɫɭɦɦɚ ɩɨɥɭɱɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɡɢɦɧɢɯ ɦɟɫɹɰɟɜ (ɥɟɬɨɦ ɪɚɛɨɬɚɟɦ ɫ 
ɪɚɫɯɨɞɚɦɢ ȼɏɄ) ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ ɪɚɜɧɹɥɚɫɶ ɢɡɛɵɬɤɭ ɛɵɬɨɜɵɯ ɦɨɳɧɨɫɬɟɣ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ȼɏɄ (Ɍɚɛɥɢɰɚ 2.11).  

  

Ɍɚɛɥɢɰɚ 2.11 - Ƚɚɪɚɧɬɢɪɨɜɚɧɧɵɟ ɦɨɳɧɨɫɬɢ Ƚɗɋ 
Ɇɟɫɹɰ 1 2 3 4 5 6 7 8 9 10 11 12 

N Ɇȼɬ 332 165 
ɉɨ 

ȼɏɄ 

ɉɨ 
ȼɏɄ 

ɉɨ 
ȼɏɄ 

ɉɨ 
ȼɏɄ 

ɉɨ 
ȼɏɄ 

ɉɨ 
ȼɏɄ 

ɉɨ 
ȼɏɄ 

ɉɨ 
ȼɏɄ 

165 322 

 

ɋɪɚɛɨɬɤɭ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɧɚɱɢɧɚɸ ɫ 11ɝɨ ɦɟɫɹɰɚ (Ɍɚɛɥɢɰɚ 2.12). 

 

Ɍɚɛɥɢɰɚ 2.12 - ȼɨɞɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ  
ɦɟɫɹɰ 

ɊȺɋɏɈȾɕ ɈȻɔȿɆɕ ɈɌɆȿɌɄɂ ȼȻ 
Zɧɛ ɇ Nɝɷɫ Qɩɨɥ Qɧɛ Qɜɯɤ Qɜ-ɳɚ Qɯ.ɫɛ Qɝɷɫ Vɧɚɱ ΔV V ɤɨɧ Zɧɚɱ Zɤɨɧ Zɫɪ 

11 81 177 32 95 0 176 6,57 0,25 6,32 366,00 364,26 365,13 253,77 109,36 165 

12 38 377 32 338 0 376 6,32 0,91 5,42 364,26 357,00 360,63 259,03 99,60 322 

1 103 409 32 305 0 408 5,42 0,82 4,60 357,00 349,31 353,15 259,53 91,62 322 

2 23 217 32 193 0 216 4,60 0,47 4,13 349,31 344,47 346,89 255,88 89,01 165 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2.12 

ɦɟɫɹɰ 

ɊȺɋɏɈȾɕ ɈȻɔȿɆɕ ɈɌɆȿɌɄɂ ȼȻ 

Zɧɛ ɇ Nɝɷɫ 
Qɩɨɥ Qɧɛ Qɜɯɤ 

Qɜ-

ɳɚ 
Qɯ.ɫɛ 

Qɝɷ
ɫ 

Vɧɚɱ ΔV V ɤɨɧ Zɧɚɱ Zɤɨɧ Zɫɪ 

3 43 44 32 0 0 43 4,13 0,00 4,13 344,47 344,47 344,47 249,75 92,73 34 

4 25 32 32 6 0 31 4,13 0,02 4,12 344,47 344,31 344,39 249,28 93,11 24 

5 31 87 87 55 0 86 4,12 0,15 3,97 344,31 342,71 343,51 251,21 90,30 67 

6 20 87 87 66 0 86 3,97 0,17 3,80 342,71 340,81 341,76 251,21 88,55 65 

7 15 87 87 71 0 86 3,80 0,19 3,61 340,81 338,64 339,72 251,21 86,51 64 

8 96 87 87 -10 0 86 3,61 -0,03 3,64 338,64 338,95 338,79 251,20 85,59 63 

9 735 87 87 -649 0 86 3,64 -1,68 5,32 338,95 356,12 347,53 251,20 94,33 69 

10 554 87 87 -468 0 86 5,32 -1,25 6,57 356,12 366,02 361,07 251,23 107,84 80 

 

Ɂɚ ɨɬɦɟɬɤɭ ɍɆɈ ɩɪɢɦɭ ɦɢɧɢɦɚɥɶɧɵɣ ɭɪɨɜɟɧɶ Zɜɛ=338,64 ɦ.  
 

ɉɟɪɟɫɱɢɬɚɸ ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɪɟɝɭɥɢɪɨɜɚɧɧɨɫɬɢ (2.14): 

 
.35,047,8/96,2/  WVɩɨɥеɡɧ  (2.14) 

 

Ƚɪɚɮɢɤ ɢɡɦɟɧɟɧɢɹ ȼȻ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.6. 

 

 
Ɋɢɫɭɧɨɤ 2.6 - ɂɡɦɟɧɟɧɢɟ ɨɬɦɟɬɤɢ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɜ ˍˏଷ 

 

2.6 ɋɪɚɛɨɬɤɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɨ ɫɪɟɞɧɟɜɨɞɧɨɦɭ ɝɨɞɭ 

 

ɐɟɥɶɸ ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɨ ɫɪɟɞɧɟɜɨɞɧɨɦɭ ɝɨɞɭ ɹɜɥɹɟɬɫɹ 
ɧɚɯɨɠɞɟɧɢɟ ɬɚɤɢɯ ɪɟɠɢɦɨɜ ɫɬɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢɹ ɩɪɢ ɤɨɬɨɪɵɯ Ƚɗɋ ɜɵɞɚɫɬ 
ɦɚɤɫɢɦɚɥɶɧɭɸ ɜɵɪɚɛɨɬɤɭ. 

Ɉɩɪɟɞɟɥɸ ɪɚɫɯɨɞɵ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɫ ɭɱɟɬɨɦ ɩɨɬɟɪɶ ɧɚ ɮɢɥɶɬɪɚɰɢɸ, 
ɢɫɩɚɪɟɧɢɹ ɢ ɥɶɞɨɨɛɪɚɡɨɜɚɧɢɹ. Ɋɟɡɭɥɶɬɚɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.13. 
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340

345

350

355

360

365

370



22 

 

Ɍɚɛɥɢɰɚ 2.13 – Ɋɚɫɯɨɞɵ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɫ ɭɱɟɬɨɦ ɩɨɬɟɪɶ ɧɚ ɮɢɥɶɬɪɚɰɢɸ, 
ɢɫɩɚɪɟɧɢɹ ɢ ɥɶɞɨɨɛɪɚɡɨɜɚɧɢɹ 

Ɇɟɫɹɰ 1 2 3 4 5 6 7 8 9 10 11 12 

Q, ɦ3/ɫ 111 55 66 34 72 36 57 187 1404 832 106 230 

Ɏɢɥɶɬɪɚɰɢɹ 1 1 1 1 1 1 1 1 1 1 1 1 

ɂɫɩɚɪɟɧɢɟ 0 0 0 0 4 4 4 4 4 4 0 0 

Ʌɶɞɨɨɛɪɚɡɨɜɚɧɢɟ -1 -1 0 4 8 5 0 0 0 -1 -3 -7 

Q ɩɨɥɟɡɧɵɣ 109 53 65 37 75 36 52 182 1399 826 102 222 

 

ȼɚɪɢɚɧɬ ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 
2.14. Ƚɗɋ ɜ ɩɟɪɜɨɦ ɦɟɫɹɰɟ  ɪɚɛɨɬɚɟɬ ɫ ɦɨɳɧɨɫɬɶɸ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ, ɚ ɜ 
ɩɨɫɥɟɞɭɸɳɢɯ ɫ ɦɨɳɧɨɫɬɶɸ ɦɚɥɨɜɨɞɧɨɝɨ ɩɥɸɫ ɨɛɴɟɦ ɜɨɞɵ ɡɚɩɚɫɟɧɧɵɣ ɜ 
ɩɪɟɞɵɞɭɳɟɦ ɦɟɫɹɰɟ. ȼ ɩɨɫɥɟɞɧɟɦ ɦɟɫɹɰɟ ɫɪɚɛɚɬɵɜɚɟɦ ȼȾɏ  ɞɨ ɨɬɦɟɬɤɢ ɍɆɈ. 
ɇɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɨ ɦɨɳɧɨɫɬɹɦ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ. ɉɨɫɥɟ 
ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨ ɇɉɍ Ƚɗɋ ɪɚɛɨɬɚɟɬ ɫ ɦɨɳɧɨɫɬɹɦɢ ɩɨ ɜɨɞɨɬɨɤɭ. 

 

Ɍɚɛɥɢɰɚ 2.14 – ɋɪɚɛɨɬɤɚ ɢ ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ  

Ɇɟɫɹɰ 

Ɋɚɫɯɨɞɵ ɈȻɔȿɆɕ ɈɌɆȿɌɄɂ ȼȻ 
Z 

ɧɛ 
ɇ 

N 

ɝɷɫ 

ɗ 

Q 

ɩɨɥ 

Q 

ɧɛ 

Q 

ɜɯɤ 

Q 

ɜ-ɳɚ 

Q 

ɯ.ɫɛ 

Q 

ɝɷɫ 

V 

ɧɚɱ 
ΔV V ɤɨɧ 

Z 

ɧɚɱ 

Z 

ɤɨɧ 

Z 

ɫɪ 

Ɇɢɥ 

Ɇɜɬ*ɑ 

11 102 176 32 73 0 175 6,57 0,19 6,38 366,00 364,67 365,34 253,76 109,58 165 119 

12 222 366 32 143 0 365 6,38 0,38 6,00 364,67 361,81 363,24 258,86 102,38 322 232 

1 109 385 32 275 0 384 6,00 0,74 5,26 361,81 355,59 358,70 259,15 97,55 322 232 

2 53 242 32 188 0 241 5,26 0,45 4,81 355,59 351,33 353,46 256,48 94,98 197 142 

3 65 154 32 88 0 153 4,81 0,24 4,57 351,33 348,99 350,16 253,18 94,97 125 90 

4 37 126 32 88 0 125 4,57 0,23 4,34 348,99 346,66 347,82 252,40 93,42 100 72 

5 75 169 87 93 0 168 4,34 0,25 4,09 346,66 344,02 345,34 253,58 89,76 130 93 

6 36 130 87 93 0 129 4,09 0,24 3,85 344,02 341,38 342,70 252,52 88,18 98 70 

7 52 143 87 90 0 142 3,85 0,24 3,61 341,38 338,64 340,01 252,89 85,12 104 75 

8 182 178 87 -5 0 177 3,61 -0,01 3,62 338,64 338,78 338,71 253,79 82,92 126 91 

9 1399 413 87 -987 0 412 3,62 -2,56 6,18 338,78 363,22 351,00 258,25 90,75 322 232 

10 826 984 87 -145 302 379 6,18 -0,39 6,57 363,22 366,00 364,61 263,75 98,86 322 232 

                
1679 

 

ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɜɵɪɚɛɨɬɤɚ ɍɫɬɶ-Ȼɢɤɢɧɫɤɨɣ Ƚɗɋ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ 
ɪɚɜɧɚ 1679 ɦɥɧ. Ɇȼɬ*ɱ. 

  

2.7 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɛɨɱɟɣ ɢ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ Ƚɗɋ. Ȼɚɥɚɧɫ 
ɦɨɳɧɨɫɬɢ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 

 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɪɚɛɨɱɭɸ 
ɦɨɳɧɨɫɬɶ. Ɋɚɛɨɱɭɸ ɦɨɳɧɨɫɬɶ ɡɢɦɧɢɯ ɦɟɫɹɰɟɜ ɹ ɧɚɯɨɠɭ ɢɡ ɂɄɇ ɞɥɹ ɹɧɜɚɪɹ 

(Ɍɚɛɥɢɰɚ Ⱥ.2 ɉɊɂɅɈɀȿɇɂȿ Ⱥ), ɚ ɥɟɬɧɢɯ ɢɡ ɂɄɇ ɞɥɹ ɢɸɧɹ (Ɍɚɛɥɢɰɚ Ⱥ.3 

ɉɊɂɅɈɀȿɇɂȿ Ⱥ).  
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ɉɨɫɥɟ ɩɨɫɬɪɨɟɧɢɹ ɂɄɇ (Ɋɢɫɭɧɨɤ Ⱥ.2 ɢ Ⱥ.3, ɉɊɂɅɈɀȿɇɂȿ Ⱥ) 
ɜɩɢɫɵɜɚɟɦ ɜ ɧɟɟ ɬɪɟɭɝɨɥɶɧɢɤ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɢ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ.  ɉɨ 
ɨɫɢ ɚɛɫɰɢɫɫ ɦɵ ɨɬɤɥɚɞɵɜɚɟɦ ɩɪɢɪɨɫɬ ɜɵɪɚɛɨɬɤɢ Ƚɗɋ ɩɨ ɱɚɫɚɦ ɡɚ ɹɧɜɚɪɶ 
(ɢɸɥɶ). ȿɟ ɦɵ ɧɚɯɨɞɢɦ, ɭɦɧɨɠɢɜ ɫɪɟɞɧɸɸ ɦɨɳɧɨɫɬɶ ɹɧɜɚɪɹ (ɢɸɥɹ) ɧɚ 
ɤɨɥɢɱɟɫɬɜɨ ɱɚɫɨɜ ɜ ɫɭɬɤɚɯ. Ⱦɥɢɧɭ ɜɬɨɪɨɝɨ ɤɚɬɟɬɚ ɦɵ ɧɚɯɨɞɢɦ, ɜɩɢɫɚɜ 
ɬɪɟɭɝɨɥɶɧɢɤ ɬɚɤ, ɱɬɨɛɵ ɪɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ ɧɟ ɩɪɟɜɵɲɚɥɚ ɝɚɪɚɧɬɢɪɨɜɚɧɧɭɸ ɜ 2 
ɪɚɡɚ.   

 

.322. ɆȼɬN ɹɧɜɪɚɛ 
 

 

.65ɆȼɬN ɢɸɧьɪɚɛ 
 

 

ɇɚ Ƚɗɋ ɭɫɬɚɧɚɜɥɢɜɚɸ ɬɨɥɶɤɨ ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ. Ɉɧ ɛɭɞɟɬ ɪɚɜɟɧ 1,5% 
ɨɬ ɦɨɳɧɨɫɬɢ ɫɢɫɬɟɦɵ. Ⱥɜɚɪɢɣɧɵɣ (7% ɨɬ ɦɨɳɧɨɫɬɢ ɫɢɫɬɟɦɵ) ɢ ɪɟɦɨɧɬɧɵɣ 
ɪɟɡɟɪɜ (ɪɚɫɫɱɢɬɵɜɚɸ ɨɬ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ) ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ Ɍɗɐ. 

Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 2.15. 

 

Ɍɚɛɥɢɰɚ 2.15 – Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ 

Ɇɟɫɹɰ 
ɇɚɝɪɭɡɤɚ ɫɢɫɬɟɦɵ ɋɭɳɟɫɬɜɭɸɳɢɟ ɝɷɫ ɉɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ Ɍɗɐ 

Pɦɚɤɫ Pɚɪ Pɧɪ Nɪɚɛ Nɪɟɦ Nɧɪ Nɪɚɛ Nɪɟɦ Nɧɪ Nɪɚɛ Nɚɪ Nɪɟɦ 

1 5437 381 82 1950 
 

29,25 322 0 5 3165 381 
 

2 5168 362 78 1930 
 

28,95 165 0 2 3072 362 
 

3 4701 329 71 1910 
 

28,65 34 22 1 2757 329 
 

4 4163 291 62 1890 
 

28,35 24 22 0 2249 291 
 

5 3697 259 55 1870 145 28,05 67 0 1 1780 259 453 

6 3428 240 51 1850 145 27,75 65 0 1 1513 240 734 

7 3428 240 51 1850 145 27,75 64 0 1 1514 240 734 

8 3697 259 55 1870 145 28,05 63 0 1 1764 259 453 

9 4163 291 62 1890 
 

28,35 69 0 1 2204 291 
 

10 4701 329 71 1910 
 

28,65 80 0 1 2711 329 
 

11 5167 362 78 1930 
 

28,95 165 0 2 3072 362 
 

12 5437 381 82 1950 
 

29,25 322 0 5 3165 381 
 

 

Ɋɚɫɫɱɢɬɵɜɚɟɦ ɭɫɬɚɧɨɜɥɟɧɧɭɸ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ (2.15). 

 𝑁˖˔˕ ˒˓ ʒЭʠ = 𝑁˓˃˄ + 𝑁˓ˈˊ = ͵ʹʹ + ͵͹,ʹ͹ = ͵͸Ͳ ʛʑ˕. (2.15) 

 

ɇɚ Ɍɗɋ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɚɜɚɪɢɣɧɵɣ  ɪɟɡɟɪɜ. ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ɍɗɋ  
ɛɭɞɟɬ ɫɤɥɚɞɵɜɚɬɶɫɹ ɢɡ ɪɚɛɨɱɟɣ ɦɨɳɧɨɫɬɢ ɹɧɜɚɪɹ ɢ ɚɜɚɪɢɣɧɨɝɨ ɪɟɡɟɪɜɚ ɹɧɜɚɪɹ 

(2.16). 

 

ɆȼɬNNN ɪеɡɚɜɪɌЭɐɪɚɛɌЭɐɭɫɬ 35463813165 
 

(2.16) 
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Ɋɚɫɫɱɢɬɵɜɚɟɦ ɪɟɦɨɧɬɧɭɸ ɩɥɨɳɚɞɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ (2.17). 

 

Ɇɜɬɦеɫ
N

F
ȽЭɋɩɪɭɫɬ

ȽЭɋɩɪɪеɦ 44
2

1
*

4

*1


 
(2.17) 

 

Ɋɚɫɫɱɢɬɵɜɚɟɦ ɪɟɦɨɧɬɧɭɸ ɩɥɨɳɚɞɶ ɫɭɳɟɫɬɜɭɸɳɢɯ Ɍɗɋ (2.18). 

 

Ɇɜɬɦеɫ
N

ɦеɫ
N

F
ɌЭɐɭɫɬɌЭɐɭɫɬ

ɌЭɋɪеɦ 23741*
22

1
*

4


 

 

(2.18) 

 

Ɋɚɫɩɪɟɞɟɥɹɸ ɷɬɭ ɩɥɨɳɚɞɶ ɧɚ ɝɪɚɮɢɤɟ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɟɣ ɦɚɥɨɜɨɞɧɨɝɨ 
ɝɨɞɚ (Ɋɢɫɭɧɨɤ 2.7). Ɋɟɦɨɧɬ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɛɭɞɟɬ ɪɚɫɩɨɥɚɝɚɬɶɫɹ ɜ 3 ɢ 4 
ɦɟɫɹɰɚɯ. 

 

 
Ɋɢɫɭɧɨɤ 2.7 – Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɟɣ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 

 

2.8 ɉɨɫɬɪɨɟɧɢɟ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 

 

Ⱦɥɹ ɜɵɛɨɪɚ ɬɭɪɛɢɧ Ƚɗɋ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɨɣ 
ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, ɬ.ɟ. ɩɨɫɬɪɨɢɬɶ ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɩɨ ɪɚɫɯɨɞɭ ɢ ɧɚɩɨɪɭ 
(Ɋɢɫɭɧɨɤ 2.8). 

ȼɟɪɯɧɟɣ ɝɪɚɧɢɰɟɣ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɹɜɥɹɟɬɫɹ ɧɚɩɨɪɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɪɢ 
ɪɚɛɨɬɟ Ƚɗɋ ɫ ɜɨɞɨɯɪɚɧɢɥɢɳɟɦ, ɧɚɩɨɥɧɟɧɧɵɦ ɞɨ ɨɬɦɟɬɤɢ ɇɉɍ (366 ɦ), ɧɢɠɧɟɣ 
- ɩɪɢ ɪɚɛɨɬɟ Ƚɗɋ ɫ ɜɨɞɨɯɪɚɧɢɥɢɳɟɦ, ɫɪɚɛɨɬɚɧɧɵɦ ɞɨ ɨɬɦɟɬɤɢ ɍɆɈ (338,64ɦ). 
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ɉɪɨɦɟɠɭɬɨɱɧɨɣ ɹɜɥɹɟɬɫɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ, ɩɨɫɬɪɨɟɧɧɚɹ ɩɪɢ ɧɚɩɨɪɟ ɜ ɫɟɪɟɞɢɧɟ 
ɹɧɜɚɪɹ (Zɜɛ(ɪ)=353 ɦ). 

ɉɨɫɬɪɨɟɧɢɟ ɷɬɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɦɭ ɭɪɚɜɧɟɧɢɸ: 
 ʜʒЭʠሺܳʒЭʠሻ = 𝑧˅˄(ܸ̝ ˓˃˄൯ − 𝑧ː˄ሺܳː˄ሻ − ∆ℎ, (2.19) 

 

ɝɞɟ 𝑧˅˄(ܸ̝ ˓˃˄൯ – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ, ɤɨɬɨɪɚɹ ɢɡɦɟɧɹɟɬɫɹ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɨɛɴɟɦɚ ɫɪɚɛɨɬɤɢ ܸ̝ ˓˃˄ ɨɬ ɇɉɍ ɞɨ ɍɆɈ; 𝑧ː˄ሺܳː˄ሻ – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɯɨɞɚ; ∆ℎ–  ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɪɨɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ. 

 

Ɋɚɛɨɬɚ ɝɢɞɪɨɬɭɪɛɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫ ɭɱёɬɨɦ ɫɥɟɞɭɸɳɢɯ ɨɝɪɚɧɢɱɟɧɢɣ: 
1) ɨɝɪɚɧɢɱɟɧɢɟ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ, ɨɩɪɟɞɟɥɹɟɦɨɟ 

ɭɪɚɜɧɟɧɢɟɦ: 
 𝑁˖˔˕˓ = ݇𝑁 ∙ ܳʒЭʠ ∙  ʒЭʠ , (2.20)ܪ

 

ɝɞɟ ݇𝑁 - ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ; ݇𝑁 = ͺ,͸. 
2) ɨɝɪɚɧɢɱɟɧɢɟ ɩɨ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ, ɤɨɬɨɪɭɸ ɫɬɪɨɢɦ ɩɨ 

ɡɚɜɢɫɢɦɨɫɬɢ (ɪɟɡɭɥɶɬɚɬɵ  ɪɚɫɱɟɬɨɜ ɡɚɩɢɫɚɧɵ ɜ ɬɚɛɥɢɰɟ 2.16): 

 ܳʒЭʠ = ܳʒЭʠ௠௔௫ ∙ ʒЭʠ𝑁ܪ√ʒЭʠܪ√  
(2.21) 

 

Ɍɚɛɥɢɰɚ 2.16 - Ɍɚɛɥɢɰɚ ɩɨɫɬɪɨɟɧɢɹ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 

Ʉɪɢɜɵɟ ɫɜɹɡɢ ɧɛ ɞɥɹ 
ɥɟɬɧɢɯ ɢ ɡɢɦɧɢɯ ɭɫɥɨɜɢɣ 

ɇɚɩɨɪɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
Ʌɢɧɢɹ ɨɝɪ. ɩɨ 

ɪɚɫɱёɬɧɨɣ Nɭɫɬ 

Ʌɢɧɢɹ ɨɝɪ. ɩɨ 
ɩɪɨɩ.ɫɩɨɫɨɛɧ.

Ƚɗɋ 

Ʌɢɧɢɹ ɨɝɪ. ɩɨ 
Qɫɚɧ.ɩɨɩɭɫɤ 

Qɧɛ Zɧɛ,ɡɢɦɚ Zɧɛ,ɥɟɬɨ ɇ ɧɩɭ ɇ ɭɦɨ Hzɜɛ1(ɪ) H Q H Q H Q 

12 198,8 248,5 115,50 88,14 102,50 106,10 384 92,2 440 115,00 32 

188 203,304 254,13 109,87 82,51 96,87 105,11 387 91,2 438 87,50 32 

362 205,944 257,43 106,57 79,21 93,57 104,11 391 90,2 435 

536 207,808 259,76 104,24 76,88 91,24 103,12 395 89,2 433 

710 209,256 261,57 102,43 75,07 89,43 102,13 398 88,3 430 

886 210,448 263,06 100,94 73,58 87,94 101,14 402 87,3 428 

1060 211,448 264,31 99,69 72,33 86,69 100,14 406 86,3 426 

1234 212,312 265,39 98,61 71,25 85,61 99,15 410 85,3 423 

1408 213,08 266,35 97,65 70,29 84,65 98,16 415 84,3 421 

1582 213,768 267,21 96,79 69,43 83,79 97,16 419 83,3 418 

1758 214,384 267,98 96,02 68,66 83,02 96,17 423 82,3 416 

1932 214,952 268,69 95,31 67,95 82,31 95,18 428 81,4 413 

2106 215,472 269,34 94,66 67,30 81,66 94,19 432 80,4 411 

2280 215,952 269,94 94,06 66,70 81,06 93,19 437 79,4 408 

2454 216,4 270,5 93,50 66,14 80,50 92,20 441 78,4 406 
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ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɞɚɧɧɵɦ ɫɬɪɨɢɦ ɪɟɠɢɦɧɨɟ ɩɨɥɟ (ɪɢɫɭɧɨɤ 2.8). 

 

 
Ɋɢɫɭɧɨɤ 2.8 - Ɋɟɠɢɦɧɨɟ ɩɨɥɟ 

 

ɉɨ ɪɟɠɢɦɧɨɦɭ ɩɨɥɸ ɨɩɪɟɞɟɥɹɟɦ ɞɢɚɩɚɡɨɧ ɢɡɦɟɧɟɧɢɣ ɧɚɩɨɪɨɜ ɢ ɪɚɫɯɨɞɚ: 
 ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ɇɪɚɫɱ = 92,20ɦ;  
 ɦɢɧɢɦɚɥɶɧɵɣ ɧɚɩɨɪ ɇmin =78,20 ɦ; 
 ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ ɇmax = 115,00 ɦ; 
 ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ Qmax = 440 ˏଷ/ɫ; 
 ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ Qmin = 32 ˏଷ/ɫ. 

ɉɨ ɪɟɠɢɦɧɨɦɭ ɩɨɥɸ ɜɵɛɢɪɚɸɬ ɬɭɪɛɢɧɵ, ɩɨɞɯɨɞɹɳɢɟ ɩɨɞ ɷɬɢ ɩɚɪɚɦɟɬɪɵ. 
ɇɟɨɛɯɨɞɢɦɵɦ ɩɚɪɚɦɟɬɪɨɦ ɞɥɹ ɜɵɛɨɪɚ ɬɭɪɛɢɧɵ ɫɥɭɠɢɬ ɨɬɧɨɲɟɧɢɟ 

ɦɢɧɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ ɤ ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɧɚɩɨɪɭ ɬɭɪɛɢɧɵ.  
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3 Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 

 

3.1 ȼɵɛɨɪ ɫɢɫɬɟɦɵ ɢ ɤɨɥɢɱɟɫɬɜɚ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ 

 

ȼɵɛɨɪ ɫɢɫɬɟɦɵ ɢ ɬɢɩɚ ɬɭɪɛɢɧɵ ɩɪɨɢɡɜɨɞɢɥɫɹ ɩɨ ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɧɚɩɨɪɭ, 
ɬɚɤ ɱɬɨɛɵ ɡɧɚɱɟɧɢɟ ܪ௠௔௫=115 ɦ ɛɵɥɨ ɛɥɢɡɤɨ ɤ ɩɪɟɞɟɥɶɧɨɦɭ ɧɚɩɨɪɭ ܪɩɪɟɞ 

ɜɵɛɪɚɧɧɨɝɨ ɬɢɩɚ, ɧɨ ɧɟ ɩɪɟɜɵɲɚɥɨ ɟɝɨ, ɬ.ɟ. ܪ௠௔௫ ൑  .ɩɪɟɞܪ
Ⱦɥɹ ɞɚɧɧɨɝɨ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ ɜɵɛɪɚɥɢ ɪɚɞɢɚɥɶɧɨ-ɨɫɟɜɭɸ ɊɈ-115-ȼ 

ɪɟɚɤɬɢɜɧɭɸ ɝɢɞɪɨɬɭɪɛɢɧɭ, ɩɚɪɚɦɟɬɪɵ ɦɨɞɟɥɢ ɞɚɧɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɩɪɢɜɟɞɟɧɵ 

ɜ ɬɚɛɥɢɰɟ 3.1. 

 

Ɍɚɛɥɢɰɚ 3.1 – ɉɚɪɚɦɟɬɪɵ ɜɵɛɪɚɧɧɨɝɨ ɬɢɩɚ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ 
ɉɚɪɚɦɟɬɪ ɊɈ-115 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ ɝɢɞɪɨɬɭɪɛɢɧ ܪɩɪɟɞ, ɦ 115 

Ⱦɢɚɩɚɡɨɧ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ܪ௠𝑖௡ ⁄௠௔௫ܪ  0,60 

Ɉɩɬɢɦɚɥɶɧɚɹ ɩɪɢɜɟɞɟɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ݊′ଵ ௢௣௧ , ɨɛ/ɦ 75 

Ɉɩɬɢɦɚɥɶɧɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ଵܳ ௢௣௧ , ɥ/ɫ 900 

Ɉɩɬɢɦɚɥɶɧɵɣ ɄɉȾ ɦɨɞɟɥɢ 𝜂ɦ  ௢௣௧ 0,927 

ɉɪɢɜɟɞɟɧɧɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ܳ′ଵ௠௔௫ , ɥ/ɫ 1080 

Ʉɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ 𝜎 ሺ ଵܳ௠௔௫, ሻ 0,15 

ɉɪɢɜɟɞɟɧɧɵɣ ɞɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ܦଵ ௠ , ɦ 0,5156 

ɇɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ ܪɦɨɞ , ɦ 4 

Ɍɟɦɩɟɪɚɬɭɪɚ ݐɦɨɞ, ℃ 2 

Ʉɨɷɮɮɢɰɢɟɧɬ ɜɹɡɤɨɫɬɢ ݒɦɨɞ 1,68 

  

ɇɚ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɬɭɪɛɢɧ (Ɋɢɫɭɧɨɤ Ȼ.1 ɢ 
Ɋɢɫɭɧɨɤ Ȼ.2 ɉɊɂɅɈɀȿɇɂȿ Ȼ) ɧɚɦɟɬɢɥɢ ɪɚɫɱɟɬɧɵɟ ɬɨɱɤɢ Ɋ1, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ 
ɩɪɨɜɟɞɹ ɥɢɧɢɸ ɱɟɪɟɡ ɨɩɬɢɦɭɦ ɄɉȾ. 

(ܳሺ௣ଵሻ′ = ͳ,Ͳͺ ɦଷ/ɫ, ŋሺ௣ଵሻ′ = Ͳ,ͺͻ –ɞɥɹ ɊɈ-115-ȼ). 
Ⱦɥɹ ɜɵɛɨɪɚ ɨɩɬɢɦɚɥɶɧɨɝɨ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɜɵɩɨɥɧɢɥɢ ɨɫɧɨɜɧɵɟ ɪɚɫɱёɬɵ 

ɞɥɹ ɪɹɞɚ ɫɬɚɧɞɚɪɬɧɵɯ ɞɢɚɦɟɬɪɨɜ. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 
3.2, ɞɥɹ ɊɈ-115-ȼ. 

ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ:  

 

𝜂Ɍ = ͳ − ቀͳ − ŋሺ௣ଵሻ′ ቁ ∙ ൮ሺͳ − ሻߝ + ߝ ∙ ଵܦଵ Ɇܦ)√ )ଶ ∙ ɪܪɆܪ
∙ Ɇߥɇߥ)

)ଶభబ ) (3.1) 

 

ɝɞɟ ŋ(p1), D1ɦ, ɇɦ – ɄɉȾ, ɞɢɚɦɟɬɪ ɢ ɧɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ;  
D1,Hɪ – ɞɢɚɦɟɬɪ ɢ ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ;  
Ȟɧ, Ȟɦ – ɤɨɷɮɮɢɰɢɟɧɬɵ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɞɥɹ ɧɚɬɭɪɧɨɣ ɢ 

ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɡɚɜɢɫɹɳɢɟ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɞɥɹ 
ɧɚɬɭɪɧɵɯ ɢ ɦɨɞɟɥɶɧɵɯ ɭɫɥɨɜɢɣ tɧ ɢ tɦ ; 
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İ – ɤɨɷɮɮɢɰɢɟɧɬ, ɜɵɪɚɠɚɸɳɢɣ ɨɬɧɨɲɟɧɢɟ ɩɨɬɟɪɶ ɬɪɟɧɢɹ ɤɨ ɜɫɟɦ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɩɨɬɟɪɹɦ (İ=0,75). 

ɉɪɢɧɹɥɢ ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ: ŋɝ.ɫɪ.=0,97. 
Ɇɨɳɧɨɫɬɶ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ: 
 𝑁 ′

ɚ = ͻ,ͺͳ ∙ ܳ′ூ ɪ ∙ ଵଶܦ ∙ ɪܪ
ଵ,ହ ∙ 𝜂Ɍ ∙ 𝜂ɝ ɫɪ, (3.2) 

 

ɝɞɟ ܳሺ௣ଵሻ′ – ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ;  
ŋɝ.ɫɪ − ɫɪɟɞɧɢɣ ɄɉȾ ɝɟɧɟɪɚɬɨɪɚ (ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ 0,97). 

ɑɢɫɥɨ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɧɚ Ƚɗɋ ɚɝɪɟɝɚɬɨɜ: 
 𝑧′ɚ = 𝑁ɭɫɬ𝑁′ɚ

, (3.3) 

 

ɝɞɟ 𝑁ɭɫɬ = 360 Ɇȼɬ – ɪɚɫɱɟɬɧɚɹ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ. 
ɋɨɝɥɚɫɧɨ ɫɬɚɧɞɚɪɬɭ, ɨɤɪɭɝɥɹɟɦɨɟ ɱɢɫɥɨ ɞɨɥɠɧɨ ɛɵɬɶ ɤɪɚɬɧɨ 2 ɢɥɢ 3. 
ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ: 
 ݊ = ݊′ூ ɪ ∙ ɪܪ√ ∙ ଵܦ∆ , (3.4) 

 

ɝɞɟ  ݊′ூ ɪ – ɩɪɢɜɟɞёɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜ ɪɚɫɱёɬɧɨɣ 
ɬɨɱɤɟ; ∆ - ɩɨɩɪɚɜɤɚ ɧɚ ɩɪɢɜɟɞёɧɧɭɸ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ ɦɨɞɟɥɢ ɤ 
ɧɚɬɭɪɟ, ɪɚɜɧɚɹ ɨɬɧɨɲɟɧɢɸ ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ ɤ ɄɉȾ ɦɨɞɟɥɢ ɪɚɫɱɟɬɧɨɣ 
ɬɨɱɤɟ. 

ɉɨ ɩɨɥɭɱɟɧɧɨɣ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ ɩɪɢɧɹɥɢ ɛɥɢɠɚɣɲɟɟ 
ɛɨɥɶɲɟɟ ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ.  

Ⱦɥɹ ɤɚɠɞɨɝɨ ɜɵɛɪɚɧɧɨɝɨ ɞɢɚɦɟɬɪɚ ɧɚɧɟɫɥɢ ɥɢɧɢɢ ɩɪɢɜɟɞёɧɧɨɣ ɱɚɫɬɨɬɵ 
ɜɪɚɳɟɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɢɡɜɟɫɬɧɵɦ ɧɚɩɨɪɚɦ ɬɭɪɛɢɧɵ ܪ௠௔௫, ܪɪ ɢ ܪ௠𝑖௡, 

ɤɨɬɨɪɵɟ ɪɚɫɫɱɢɬɚɥɢ ɩɨ ɮɨɪɦɭɥɚɦ: 
 ݊′ூ௠௔௫ = ݊ɫ ∙ ௠𝑖௡ܪ√ଵܦ ∙ ∆, (3.5) 

  ݊′ூɪ = ݊ɫ ∙ ɪܪ√ଵܦ ∙ ∆, (3.6) 

  ݊′ூ௠𝑖௡ = ݊ɫ ∙ ௠௔௫ܪ√ଵܦ ∙ ∆, (3.7) 
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Ɋɚɫɫɱɢɬɚɥɢ ɩɪɨɢɡɜɟɞɟɧɢɟ ɩɪɢɜɟɞёɧɧɨɝɨ ɪɚɫɯɨɞɚ ɜ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ ɧɚ 
ɄɉȾ: 

 ܳ′ூ ∙ 𝜂Ɍ = 𝑁ɚͻ,ͺͳ ∙ ଵଶܦ ∙ ሺ∆ ∙ ɇɪሻଵ,ହ. (3.8) 

 

ɉɪɢ ɷɬɨɦ ɩɪɚɜɚɹ ɱɚɫɬɶ ɡɚɞɚёɬɫɹ ɩɚɪɚɦɟɬɪɚɦɢ ɜɵɛɪɚɧɧɨɣ ɬɭɪɛɢɧɵ ɢ 
ɩɨɷɬɨɦɭ ɧɟ ɢɡɦɟɧɹɟɬɫɹ, ɩɨɷɬɨɦɭ ɞɥɹ ɧɚɯɨɠɞɟɧɢɹ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɢ, ɧɚ ɥɢɧɢɢ ݊′ூ ɪ ɩɨɞɨɛɪɚɥɢ ɬɚɤɢɟ ܳ′ூ  ɢ 𝜂Ɍ, ɩɪɨɢɡɜɟɞɟɧɢɟ ɤɨɬɨɪɵɯ ɫɨɨɬɜɟɬɫɬɜɨɜɚɥɨ 
ɪɚɜɟɧɫɬɜɭ. 

Ɉɩɪɟɞɟɥɢɜ ɪɚɫɱёɬɧɭɸ ɬɨɱɤɭ, ɫɞɟɥɚɥɢ ɩɟɪɟɪɚɫɱёɬ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɧɚ 
ɭɧɢɜɟɪɫɚɥɶɧɭɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɬɭɪɛɢɧɵ. 

ȼɟɪɯɧɹɹ ɢ ɧɢɠɧɹɹ ɝɪɚɧɢɰɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ – ɷɬɨ ɥɢɧɢɢ ɩɪɢɜɟɞёɧɧɨɣ 
ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɢ ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɩɨɪɭ. 

Ʌɟɜɚɹ ɝɪɚɧɢɰɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ – ɥɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ 
ɪɚɫɯɨɞɭ, ɤɨɬɨɪɵɟ ɧɟɨɛɯɨɞɢɦɨ ɩɟɪɟɫɱɢɬɚɬɶ ɜ ɤɨɨɪɞɢɧɚɬɵ ɭɧɢɜɟɪɫɚɥɶɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɥɹ ɞɜɭɯ ɡɧɚɱɟɧɢɣ ɧɚɩɨɪɚ Hmax ɢ Hmin ɩɨ ɮɨɪɦɭɥɟ: 

 ܳ′ூ = ܳ௠𝑖௡ܦଵଶ ∙ ܪ√ ∙ ∆, (3.9) 

 

ɝɞɟ ܳ௠𝑖௡ – ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɫɬɚɧɰɢɸ.  
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɡɧɚɱɟɧɢɣ ܦଵ 

ɝɢɞɪɨɬɭɪɛɢɧɵ ɊɈ-115-ȼ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.2. 

  

Ɍɚɛɥɢɰɚ 3.2 - Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ 
ɡɧɚɱɟɧɢɣ ܦଵ ɝɢɞɪɨɬɭɪɛɢɧɵ ɊɈ-115-ȼ ܦଵ ɦ 2,8 3,35 4 4,75 

ηɬ 0,93 0,93 0,94 0,94 

N'ɚɝɪ,ɤȼɬ 66532 95380 136179 192291 

z' ɲɬ 5,41 3,77 2,64 1,87 

Z ɚ 6 4 3 2 

Nɚɝɪ,ɤȼɬ 60000 90000 120000 180000 

∆ɪ 1,05 1,05 1,05 1,05 

n' ɫ 263,3 220,2 184,6 155,5 

n' ɫɢɧɯ 272,6 230,8 187,5 166,7 

n'Hmax 84,3 85,3 82,7 87,3 

n'Hɪɚɫɱ 77,6 78,6 76,2 80,4 

n'Hmin 69,5 70,4 68,2 72,0 

Q*ηɬ ɪɚɫ 0,91 0,95 0,89 0,95 

Q*ηɬ max 0,65 0,68 0,64 0,68 

Qmin Hmax 0,37 0,26 0,18 0,13 

Qmin Hmax 0,45 0,31 0,22 0,16 
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3.2 ȼɵɛɨɪ ɨɬɦɟɬɤɢ ɪɚɫɩɨɥɨɠɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ 

 

ɂɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɹ ɛɟɡɤɚɜɢɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɝɢɞɪɨɬɭɪɛɢɧɵ, ɧɟɨɛɯɨɞɢɦɨ 
ɨɩɪɟɞɟɥɢɬɶ ɞɨɩɭɫɬɢɦɭɸ ɨɬɦɟɬɤɭ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ. 

Ɋɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ 
ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɦ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɤɚɜɢɬɚɰɢɢ ɪɟɠɢɦɨɦ ɪɚɛɨɬɵ ɝɢɞɪɨɬɭɪɛɢɧɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ.  Ɋɚɫɱёɬ ɩɪɨɢɡɜɨɞɢɥɢ ɩɨ ɮɨɪɦɭɥɟ: 

.ɪ.ɤܼߘ  = ܼɧ.ɛ.ሺܳɧ.ɛ.ሻ +  ௦, (3.10)ܪ

 

ɝɞɟ  ܼɧ.ɛ.ሺܳɧ.ɛ.ሻ – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɇȻ ɩɪɢ ܳɧ.ɛ.,  ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ 
ɪɚɫɱёɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ܪ௦. 

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

Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɶɸ ɩɪɢ ɨɬɦɟɬɤɟ ɇɉɍ; 
Ɋɚɛɨɬɚ ɜɫɟɯ ɚɝɪɟɝɚɬɨɜ ɫ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɶɸ ɩɪɢ ɨɬɦɟɬɤɟ ɇɉɍ; 
Ɋɚɛɨɬɚ ɜɫɟɯ ɚɝɪɟɝɚɬɨɜ ɫ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɶɸ Ƚɗɋ ɩɪɢ ɪɚɫɱɟɬɧɨɦ 

ɧɚɩɨɪɟ. 
ȼɵɫɨɬɭ ɨɬɫɚɫɵɜɚɧɢɹ ɨɩɪɟɞɟɥɢɥɢ ɩɨ ɮɨɪɦɭɥɟ: 
𝑆ܪ  = ܤ − ௓ɇȻሺொɇȻሻଽ଴଴ − 𝜎 ∙ ܪ − ͳ,ͷ + ܼɏ.,  (3.11) 

 

ɝɞɟ 10,33=ܤ ɦ ɜɨɞ. ɫɬ. – ɛɚɪɨɦɟɬɪɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ; ܼɇȻሺܳɇȻሻ – ɨɬɦɟɬɤɚ ɇȻ ɩɪɢ ɞɚɧɧɨɦ ɪɚɫɯɨɞɟ;  ͳ,ͷ- ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɡɚɩɚɫ; 𝜎–ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɭɧɢɜɟɪɫɚɥɶɧɨɣ    
ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɞɥɹ ɪɚɫɱёɬɧɵɯ ɭɫɥɨɜɢɣ;  ܼɏ.ɉɅ. – ɪɚɡɧɨɫɬɶ ɨɬɦɟɬɨɤ ɯɚɪɚɤɬɟɪɧɵɯ ɩɥɨɫɤɨɫɬɟɣ ɦɨɞɟɥɶɧɨɣ ɢ ɧɚɬɭɪɧɨɣ 
ɬɭɪɛɢɧ, ɤɨɬɨɪɚɹ ɞɥɹ ɊɈ ɪɚɜɧɚ:  

 ܼɏ.ɉɅ. =  ଴ʹ, (3.12)ܤ

 

ɝɞɟ ܤ଴-ɜɵɫɨɬɚ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ, ɞɥɹ ɊɈ 115 

ɞɢɚɦɟɬɪɨɦ 4 ɦ ɪɚɜɧɚ: 
଴ܤ  = Ͳ,͵ͳ͸ ∙ ଵܦ = Ͳ,͵ͳ͸ ∙ Ͷ = ͳ,ʹ͸Ͷ ɦ.    (3.13) 
 

 

Ɋɚɫɱёɬɵ ɜɫɟɯ ɜɵɛɪɚɧɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.3. 
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Ɍɚɛɥɢɰɚ 3.3 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ɝɢɞɪɨɬɭɪɛɢɧɵ 
Ɍɢɩ ɬɭɪɛɢɧɵ D1, ɦ Za,ɲɬ nc,ɨɛ/ɦɢɧ Na,Ɇȼɬ Hs1, ɦ Hs2, ɦ Hs3, ɦ 

ɊɈ-115-ȼ 2,8 6 272.6 60 1,28 0,22 -3,00 

ɊɈ-115-ȼ 3,35 4 230.8 90 0,50 -0,63 -4,24 

ɊɈ-115-ȼ 4 3 187,5 120 0,85 0,17 -2,00 

 

ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɜ ɩɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ, ɨɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɹɥɢ ɤ 
ɭɫɬɚɧɨɜɤɢ ɝɢɞɪɨɬɭɪɛɢɧɭ ɊɈ-115-ȼ ܦଵ=4ɦ, ɬɚɤ ɤɚɤ ɬɪɟɛɭɟɬɫɹ ɦɟɧɶɲɟɟ 
ɡɚɝɥɭɛɥɟɧɢɟ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ. 

Ɉɩɪɟɞɟɥɢɥɢ ɨɬɦɟɬɤɭ ɪɚɫɩɨɥɨɠɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, ɤɨɬɨɪɨɟ ɛɭɞɟɬ 
ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɞɥɹ ɫɚɦɨɝɨ ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɝɨ ɫɥɭɱɚɹ, ɬɨ ɟɫɬɶ Hs=-2,00. Ⱦɥɹ 
ɷɬɨɝɨ ɫɥɭɱɚɹ ܼɇȻ=258,82. Ɍɨɝɞɚ ɡɚɝɥɭɛɥɟɧɢɟ ɩɨ ɮɨɪɦɭɥɟ (3.10): 

.ɪ.ɤܼߘ  = ʹͷͺ,ͺʹ + ሺ−ʹ,ͲͲሻ = ʹͷ͸,ͺʹ ɦ.  

 

Ɍɚɤɚɹ ɨɬɦɟɬɤɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɩɨɡɜɨɥɢɬ ɨɛɟɫɩɟɱɢɜɚɬɶ 
ɛɟɡɤɚɜɢɬɚɰɢɨɧɧɭɸ ɪɚɛɨɬɭ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜɨ ɜɫɟɯ ɪɚɫɱёɬɧɵɯ ɪɟɠɢɦɚɯ. 

 

3.3 Ƚɢɞɪɨɦɟɯɚɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɢ ɩɨɫɬɪɨɟɧɢɟ ɩɥɚɧɚ ɫɩɢɪɚɥɶɧɨɣ 
ɤɚɦɟɪɵ 

 

ɐɟɥɶɸ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɹɜɥɹɟɬɫɹ 
ɨɩɪɟɞɟɥɟɧɢɟ ɪɚɡɦɟɪɨɜ ɟё ɪɚɞɢɚɥɶɧɵɯ ɫɟɱɟɧɢɣ ɢ ɮɨɪɦɵ ɫɩɢɪɚɥɢ ɜ ɩɥɚɧɟ. 

ɉɪɢɧɢɦɚɟɦ ɫɤɨɪɨɫɬɶ ɜɨ ɫɯɨɞɧɨɦ ɫɟɱɟɧɢɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɢɫɭɧɤɨɦ 3.1: 

υɜɯ = ͺ,ͺ ɦ/ɫ  

 
Ɋɢɫɭɧɨɤ 3.1 – Ɋɟɤɨɦɟɧɞɭɟɦɵɟ ɡɧɚɱɟɧɢɹ ɫɤɨɪɨɫɬɢ ɢ ɫɤɨɪɨɫɬɧɨɝɨ 

ɤɨɷɮɮɢɰɢɟɧɬɚ ɜɨ ɜɯɨɞɧɨɦ ɫɟɱɟɧɢɢ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 

 

Ɉɫɧɨɜɧɵɟ ɪɚɡɦɟɪɵ ɫɬɚɬɨɪɚ ɞɥɹ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ: 
 Dୟ = ͸ͳͷͲ ɦɦ;  Dୠ = ͷ͵ʹͲ ɦɦ;  Dସ = ͸ͷͲͲ ɦɦ;  R = ͵ͷͲ ɦɦ;  
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hଵ = ͵ͷͲ ɦɦ;  k = ͳͷͲ ɦɦ.  

ɍɝɨɥ ɨɯɜɚɬɚ ɫɩɢɪɚɥɢ ɩɨ ɍɏ =3510. 

 

Ɋɚɫɯɨɞ ɱɟɪɟɡ ɜɯɨɞɧɨɟ ɫɟɱɟɧɢɟ ɫɩɢɪɚɥɢ: 
 Qɜɯ = Qɪ ∙ φ͵͸Ͳ = ͳͶͳ, ͺʹͷ ∙ ͵ͷͳ͵͸Ͳ = ͳ͵ͺ,ʹͺ ɦଷ ɫ⁄ . (3.14) 

 

Ɉɩɪɟɞɟɥɹɟɦ ɩɥɨɳɚɞɶ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɢ ɪɚɞɢɭɫ: 
 Fɜɯ = Qɜɯ

υɜɯ
= ͳ͵ͺ,ʹͺͺ,ͺ = ͳͷ,͹ͳͶ ɦଶ. (3.15) 

 

Ɋɚɞɢɭɫ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 
 

ρɜɯ = √Fɜɯ

π = √ͳͷ,͹ͳͶ 
π = ʹ,ʹ͵͹ ɦ (3.16) 

 

ȼɵɫɨɬɚ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ ɢɡ ɍɏ: 
 b଴ = Ͳ,͵ͳ͸ ∙ Dଵ = Ͳ,͵ͳ͸ ∙ Ͷ = ͳ,ʹ͸Ͷ ɦ. (3.17) 

 

Ƚɟɨɦɟɬɪɢɱɟɫɤɢɟ ɫɨɨɬɧɨɲɟɧɢɹ ɫɟɱɟɧɢɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɤɪɭɝɥɨɝɨ 
ɫɟɱɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 3.2. 

 

 
Ɋɢɫɭɧɨɤ 3.2 – Ƚɟɨɦɟɬɪɢɱɟɫɤɢɟ ɫɨɨɬɧɨɲɟɧɢɹ ɫɟɱɟɧɢɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 

ɤɪɭɝɥɨɝɨ ɫɟɱɟɧɢɹ 

 

ɉɨɥɧɚɹ ɜɵɫɨɬɚ ɫɬɚɬɨɪɚ: 
 ܾଵ = ܾ଴ + ʹͲ = ͳʹ͸Ͷ + ʹͲ = ͳʹͺͶ ɦɦ; (3.18) 

  



33 

 

Hଵ = ܾଵ + ʹhଵ = ͳʹͺͶ + ʹ ∙ ͵ͷͲ = ͳͻͺͶ ɦɦ. (3.19) 

 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɬɭɪɛɢɧɵ ɞɨ ɰɟɧɬɪɚ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 
 a = Rସ + √ρɜɯ

ଶ − ሺHଵʹሻଶ = ͸,ͷʹ + √ʹ,ʹ͵͹ଶ − Ͳ,ͻͻʹଶ = ͷʹͷͷ ɦɦ. (3.20) 

 

ɇɚɪɭɠɧɵɣ ɪɚɞɢɭɫ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 
 Rɜɯ = a + ρ = ͷʹͷͷ + ʹʹ͵͹ = ͹Ͷͻʹ ɦɦ. (3.21) 

 

Ɂɧɚɱɟɧɢɟ ሺφ
ɫ
ሻ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 

 ሺφ
ɫ
ሻɜɯ = a − √aଶ − ρଶ = ͷ,ʹͷͷ − √ͷ,ʹͷͷଶ − ʹ,ʹ͵͹ଶ = Ͳ,ͷͲ. (3.22) 

 

ɉɪɢ ɩɪɢɧɹɬɨɦ ɡɧɚɱɟɧɢɢ:  
 

φɜɯ = ͵ͷͳ͵͸Ͳ = Ͳ,ͻ͹ͷ; 
 

 ͳ
ɫ = Ͳ,ͷͲͲ,ͻ͹ͷ = Ͳ,ͷͳ͵. 
 

 

ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɡɚɞɚɜɚɹɫɶ ɪɹɞɨɦ ɡɧɚɱɟɧɢɣ ɭɝɥɨɜ φ𝑖 ɱɟɪɟɡ φ = ͳͷ଴, 

ɪɚɫɫɱɢɬɵɜɚɟɦ ɜɫɟ ɡɧɚɱɟɧɢɹ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ. ȼɟɫɶ ɪɚɫɱɟɬ ɫɜɨɞɢɬɫɹ ɜ ɬɚɛɥɢɰɭ 
Ȼ.1 ɉɊɂɅɈɀȿɇɂȿ Ȼ, ɧɨ ɩɪɢ ɷɬɨɦ ɫɥɟɞɭɟɬ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ ɫɥɟɞɭɸɳɢɦɢ 
ɫɨɨɬɧɨɲɟɧɢɹɦɢ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɜɟɥɢɱɢɧ: 

 

φ = φiଷ଺଴; ሺφ
ɫ
ሻ ; ʹRସሺφ

ɫ
ሻ; ʹRସ ቀφ

ɫ
ቁ − ሺHభଶ ሻଶ; √ʹRସ ቀφ

ɫ
ቁ − ሺୠభଶ ሻଶ;   

  x = √ʹRସ ቀφ
ɫ
ቁ − ሺୠభଶ ሻଶ + ሺφ

ɫ
ሻ; xଶ; ρଶ = xଶ + ሺHభଶ ሻଶ; ρ = √ρଶ; 

     

(3.23) 

  a = Rସ + x; R = ρ + a.  

 

ɉɥɚɧ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɢɡɨɛɪɚɠёɧ ɧɚ ɪɢɫɭɧɤɟ Ȼ.3 ɜ 
ɉɊɂɅɈɀȿɇɂɂ Ȼ. 

 

Ⱦɥɹ ɩɪɨɜɟɪɤɢ ɩɥɚɜɧɨɫɬɢ ɢɡɦɟɧɟɧɢɹ ɫɟɱɟɧɢɣ ɩɨɬɨɤɚ ɫɬɪɨɢɦ ɤɪɢɜɭɸ R =fሺφሻ (ɪɢɫɭɧɨɤ 3.3). 
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Ɋɢɫɭɧɨɤ 3.3 – ɂɡɦɟɧɟɧɢɟ ɧɚɪɭɠɧɨɝɨ ɪɚɞɢɭɫɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ R=f(φ) 

 

ɑɬɨɛ ɪɚɫɱɟɬɧɵɟ ɫɟɱɟɧɢɹ ɤɚɫɚɥɢɫɶ ɫɬɚɬɨɪɚ ɜ ɡɚɞɚɧɧɨɣ ɬɨɱɤɟ Ⱥ (ɪɢɫɭɧɨɤ 
3.2), ɱɚɫɬɶ ɫɟɱɟɧɢɣ ɫɩɢɪɚɥɢ ɜɵɩɨɥɧɹɸɬ ɷɥɥɢɩɬɢɱɟɫɤɨɣ ɮɨɪɦɵ. 

 

ρଵ = Hଵʹsin 𝑘ߙ = ͳ,ͻͺͶ/ʹsin ͷͷ଴ = ͳ,ʹͳͳ ɦ = ͳʹͳͳ ɦɦ. (3.24) 

 

(Ɂɧɚɱɟɧɢɟ ρଵ ɫɨɯɪɚɧɹɟɦ ɩɨɫɬɨɹɧɧɵɦ ɞɥɹ ɜɫɟɯ ɷɥɥɢɩɬɢɱɟɫɤɢɯ ɡɧɚɱɟɧɢɣ). 
ȼɟɥɢɱɢɧɚ ρଶ ɩɟɪɟɦɟɧɧɚ ɢ ɡɚɜɢɫɢɬ ɨɬ ɪɚɞɢɭɫɚ R ɧɚɪɭɠɧɨɝɨ ɤɨɧɬɭɪɚ 

ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ (Ɍɚɛɥɢɰɚ 3.4). 

 

ρଶ = ܴ − ሺܴସ + ρଵሺͳ − cos ͷͷ଴ሻሻʹ cos ͷͷ଴  (3.25) 

 

Ɉɩɪɟɞɟɥɹɟɦ ɩɨɫɬɨɹɧɧɭɸ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ: 
 k = Qɪʹπ ∙ ͳ

ɫ
= ͳͶͳ,ͺʹͷʹπ ∙ Ͳ,ͷͳ͵ = ͶͶ,Ͳʹ ɦଶ/ɫ. (3.26) 

 

ȼɵɱɢɫɥɹɟɦ ɭɝɨɥ ɩɨɬɨɤɚ ɜ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɟ (ɧɚ ɜɯɨɞɟ ɜ ɤɨɥɨɧɧɵ 
ɫɬɚɬɨɪɚ): 

 tgį = v୰v୳ = Q/ʹπr଴bଵk/r଴ = ͳͶͳ,ͺʹͷʹπ ∙ ʹ,͵ʹͷ ∙ ͳ,ͻͺͶͶͶ,Ͳʹ/ʹ,͵ʹͷ = Ͳ,ͺͳʹ. (3.27) 

 

į = Ͷ͸଴͵ͳ′. 
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Ɍɚɛɥɢɰɚ 3.4  – Ɋɚɡɦɟɪɵ ɷɥɥɢɩɬɢɱɟɫɤɢɯ ɫɟɱɟɧɢɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 
ɋɟɱɟɧɢɹ φ ρଵ, ɦɦ. ܴ, ɦɦ. ρଶ, ɦɦ. 

1 2 3 4 5 

15 141 

1211 

5912 1870 

16 126 5741 1721 

17 111 5561 1564 

18 96 5369 1397 

19 81 5159 1214 

20 66 4919 1005 

21 51 4609 735 

22 36 4244 417 

 

3.5 Ɂɚɝɥɭɛɥɟɧɢɟ ɜɨɞɨɡɚɛɨɪɚ ɧɚ ɜɟɥɢɱɢɧɭ ɜɨɪɨɧɤɨɨɛɪɚɡɨɜɚɧɢɹ 

 

ɋɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɜɨɞɵ ɜ ɜɨɞɨɜɨɞɟ: 
 𝓋 = Ͷ ∙ ߨܳ ∙ ଶܦ = Ͷ ∙ ͳͶͳ,ͺ͵,ͳͶ ∙ ͷ,ͷଶ = ͷ,ͻͺˏ/˔, (3.28) 

 

ɝɞɟ Q=141,8ɦ/ɫ-ɪɚɫɯɨɞ ɱɟɪɟɡ ɬɭɪɛɢɧɭ ɩɪɢ ɨɬɦɟɬɤɟ ɇɉɍ ɢ ɪɚɛɨɬɟ ɚɝɪɟɝɚɬɚ ɫ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɶɸ; 

D=5,5ɦ-ɞɢɚɦɟɬɪ ɜɨɞɨɜɨɞɚ. 
Ɇɢɧɢɦɚɥɶɧɚɹ ɪɚɡɧɨɫɬɶ ɨɬɦɟɬɨɤ ɦёɪɬɜɨɝɨ ɨɛɴɟɦɚ ɢ ɜɟɪɯɧɟɣ ɤɪɨɦɤɢ 

ɜɨɞɨɜɨɞɚ: 
 

ɇɤɪ = Ͳ,ͷ ∙ ܦ ∙ ሺ 𝓋√݃ ∗ ሻ଴,ହହܦ = Ͳ,ͷ ∙ Ͷ ∙ ሺ ͷ,ͻͺ√ͻ,ͺͳ ∗ Ͷሻ଴,ହହ = ͳ,ͻͷ ˏ. (3.29) 

 

3.6 Ɋɚɫɱɟɬ ɜɚɥɚ ɧɚ ɩɪɨɱɧɨɫɬɶ 

 

Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɱɟɪɬɟɠɚ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɪɚɡɦɟɪɵ ɜɚɥɚ, 
ɬɚɤɠɟ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɟɫɬɢ ɟɝɨ ɪɚɫɱёɬ ɧɚ ɩɪɨɱɧɨɫɬɶ. Ɋɚɫɱɟɬ ɜɚɥɚ ɧɚ 
ɩɪɨɱɧɨɫɬɶ ɩɪɨɢɡɜɨɞɢɦ ɫ ɭɱɟɬɨɦ ɫɨɜɦɟɫɬɧɨɝɨ ɞɟɣɫɬɜɢɹ ɫɤɪɭɱɢɜɚɸɳɢɯ, 
ɢɡɝɢɛɚɸɳɢɯ ɢ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɭɫɢɥɢɣ. 

ɉɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɪɚɫɱɟɬ ɧɚɪɭɠɧɨɝɨ ɞɢɚɦɟɬɪɚ ɜɚɥɚ: 
ɜܦ 

∗ ൒ ቆͷ.ͳ ∙ Ɇɤɪ𝜏ɞɨɩ
ቇ଴,ଷଷ

 (3.30) 

 

ɝɞɟ: 𝜏ɞɨɩ = ͵Ͳ ÷ ͵ͷ Ɇɉɚ. 
 

ɉɪɢɧɹɥɢ 𝜏ɞɨɩ = ͵ͲɆɉɚ, ɚ ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ Ɇɤɪ ɨɩɪɟɞɟɥɢɥɢ ɩɨ ɮɨɪɦɭɥɟ: 
 

Ɇɤɪ = Ͳ,ͲͲͻ͹Ͷ ∙ 𝑁݊ɫɢɧɯ
= Ͳ,ͲͲͻ͹Ͷ ∙ ͳʹͲͲͲͲͳͺ͹,ͷ = ͸,ʹ͵  ɤɇ ∙ ɦ. (3.31) 
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ɜܦ
∗ ൒ (ͷ,ͳ ∙ ͸,ʹ͵͵Ͳ )଴.ଷଷ = ͳ,Ͳʹ ɦ. (3.32) 

 

Ɉɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɹɥɢ ɞɢɚɦɟɬɪ ɜɚɥɚ 1,1 ɦɟɬɪɚ. 
 

3.7 ȼɵɛɨɪ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɢ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ 
ɪɟɝɭɥɹɬɨɪɚ 

 

ɉɨ ɧɨɦɨɝɪɚɦɦɟ ɞɥɹ ɬɭɪɛɢɧɵ ɊɈ115/810–ȼ-51,56 ɨɩɪɟɞɟɥɢɥɢ ɬɢɩ 
ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ: Ɇɇɍ 4/1-40-4-2. 

Ɇɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ ɫ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɨɦ ȽȺ 4/1-40 

ɜɦɟɫɬɢɦɨɫɬɶɸ 4 ˏଷ, ɫɨɫɬɨɹɳɢɦ ɢɡ 1 ɫɨɫɭɞɚ ɧɚ ɞɚɜɥɟɧɢɟ 4 Ɇɉɚ (40 ɤɝɫ/˔ˏଶ), ɫ 
ɦɚɫɥɨɧɚɫɨɫɧɵɦ ɚɝɪɟɝɚɬɨɦ ɆȺ 4-2, ɢɦɟɸɳɢɦ ɫɥɢɜɧɨɣ ɛɚɤ ɜɦɟɫɬɢɦɨɫɬɶɸ 4 ˏଷ ɫ 
2 ɧɚɫɨɫɚɦɢ. 

ɗɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɟɝɭɥɹɬɨɪ ɜɵɛɪɚɥɢ ɬɢɩɚ ɗȽɊ–Ɇɉ–150–11. 

ɗɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɟɝɭɥɹɬɨɪ ɧɚ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɚɯ ɫ ɝɥɚɜɧɵɦ ɡɨɥɨɬɧɢɤɨɦ 
ɞɢɚɦɟɬɪɨɦ 150 ɦɦ.  

  

3.8 ȼɵɛɨɪ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɪɚɡɦɟɪɨɜ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ 

 

ɂɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɜɨɛɨɞɧɨɝɨ ɩɪɨɯɨɞɚ ɫ ɤɚɠɞɨɣ ɫɬɨɪɨɧɵ 
ɝɢɞɪɨɚɝɪɟɝɚɬɚ (ɧɟ ɦɟɧɟɟ 2ɦ) ɢ ɫ ɭɱɟɬɨɦ ɭɫɬɚɧɨɜɤɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ ɲɢɪɢɧɚ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ 24 ɦ. 

ɒɢɪɢɧɭ ɦɨɧɬɚɠɧɨɣ ɩɥɨɳɚɞɤɢ ɩɪɢɧɹɥɢ ɪɚɜɧɨɣ 21 ɦ. ɉɪɢ ɬɚɤɨɣ ɲɢɪɢɧɟ 
ɛɭɞɟɬ ɜɨɡɦɨɠɧɨ ɪɚɫɤɥɚɞɤɚ ɭɡɥɨɜ ɨɞɧɨɝɨ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɜ ɡɨɧɟ ɪɚɛɨɬɵ ɦɨɫɬɨɜɨɝɨ 
ɤɪɚɧɚ, ɫ ɭɱёɬɨɦ, ɱɬɨ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɱɚɫɬɹɦɢ ɛɭɞɟɬ ɧɟ ɦɟɧɟɟ 1,5 ɦ. 

Ɉɩɪɟɞɟɥɢɥɢ ɲɢɪɢɧɭ ɛɥɨɤɚ ɝɢɞɪɨɚɝɪɟɝɚɬɚ. Ⱦɥɹ ɩɪɢɩɥɨɬɢɧɧɵɯ ɡɚɞɚɧɢɣ 
Ƚɗɋ ɞɥɢɧɚ ɛɥɨɤɚ:  

ɛɥܤ  = ͵,ͷ ∗ ଵܦ = ͵,ͷ ∗ Ͷ = ͳͶ ɦ. 

 
(3.33) 

Ɉɩɪɟɞɟɥɢɥɢ ɞɥɢɧɭ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ: 
ɦɡܮ  = ɛɥܤ ∗ ݊ɚɝɪ + .ɦ.ɩܤ = ͳͶ ∗ ͵ + ʹͳ = ͸͵ ɦ. (3.34) 
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4 ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ 

 

4.1 ȼɵɛɨɪ ɧɨɦɢɧɚɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɥɢɧɢɣ 

 

ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ 
ɫɚɦɵɯ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɷɬɚɩɨɜ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ, ɬɚɤ ɤɚɤ ɨɬ 
ɷɬɨɝɨ ɡɚɜɢɫɢɬ ɧɚɞɟɠɧɨɫɬɶ ɪɚɛɨɬɵ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, ɟɟ ɷɤɨɧɨɦɢɱɧɨɫɬɶ, 
ɨɩɟɪɚɬɢɜɧɚɹ ɝɢɛɤɨɫɬɶ, ɭɞɨɛɫɬɜɨ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɛɟɡɨɩɚɫɧɨɫɬɶ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ 
ɜɨɡɦɨɠɧɨɫɬɶ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɫɲɢɪɟɧɢɹ. ɇɚ ɜɵɛɨɪ ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ 
ɫɨɟɞɢɧɟɧɢɣ ɜɥɢɹɸɬ ɨɫɧɨɜɧɵɟ ɮɚɤɬɨɪɵ: 

 ɜɟɥɢɱɢɧɚ, ɜɢɞ, ɯɚɪɚɤɬɟɪ, ɪɚɡɦɟɳɟɧɢɹ ɢ ɞɢɧɚɦɢɤɚ ɪɨɫɬɚ ɧɚɝɪɭɡɨɤ; 
 ɤɚɬɟɝɨɪɢɹ ɩɨɬɪɟɛɢɬɟɥɟɣ; 
 ɪɨɥɶ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ, ɜɟɥɢɱɢɧɚ ɫɢɫɬɟɦɧɨɝɨ ɪɟɡɟɪɜɚ, 

ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɜɧɭɬɪɢɫɢɫɬɟɦɧɵɯ ɢ ɦɟɠɫɢɫɬɟɦɧɵɯ ɫɜɹɡɟɣ; 
 ɫɯɟɦɵ ɢ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢɥɟɝɚɸɳɢɯ ɫɟɬɟɣ; 
 ɭɪɨɜɟɧɶ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɢ ɬ.ɞ. 
Ɉɩɪɟɞɟɥɢɦ ɧɚɩɪɹɠɟɧɢɟ, ɧɚ ɤɨɬɨɪɨɦ ɛɭɞɟɬ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɟɪɟɞɚɱɚ ɗɗ 

ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɩɨ ɮɨɪɦɭɥɟ Ɂɚɥɥɟɫɤɨɝɨ Ⱥ.Ɇ., 
ɩɪɢɦɟɧɹɟɦɚɹ ɩɪɢ ɭɫɥɨɜɢɢ P>60Ɇȼɬ ɢ L<1000 ɤɦ: 

 Uːˑˏ = √PሺͲ.ͳ + Ͳ.Ͳͳͷ√Lሻ = ͳͻͺ,ʹͶ ˍʑ.             (4.1) 

 

ɝɞɟ  Ɋ - ɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ ɩɟɪɟɞɚɜɚɟɦɚɹ ɩɨ 1 ɥɢɧɢɢ; 
L - ɞɥɢɧɧɚ ɥɢɧɢɢ.  
ȼɵɞɚɱɚ ɦɨɳɧɨɫɬɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɛɭɞɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɧɚ 

ɧɚɩɪɹɠɟɧɢɢ 220 ɤȼ. 
 

Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ ɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.1. 

 

Ɍɚɛɥɢɰɚ 4.1 – Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ ɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 

Ƚɟɧɟɪɚɬɨɪɵ ɋɢɫɬɟɦɚ 

ɑɢɫɥɨ ɢ ɦɨɳɧɨɫɬɶ ܷːˑˏ ܿݏ݋𝜑ːˑˏ ܷːˑˏ ݈ ܵ˄ ܵˍ.ˊ. 
ɲɬ×Ɇȼɬ ɤȼ ɨ.ɟ. ɤȼ ɤɦ ɆȼȺ ɆȼȺ 

3×120 13,8 0,85 220 230 100 150 

 

1. ௠ܶ௔௫ = ͸ͺͲͲ ˚˃˔ ˆˑˇ⁄ . 

2. ɉɨɬɪɟɛɢɬɟɥɢ ɨɬɧɨɫɹɬɫɹ ɤ I ɢ II ɤɚɬɟɝɨɪɢɹɦ. 
3. Ɇɨɳɧɨɫɬɶ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ̝ܲ ː = Ͳ,Ͳͳ̟ܲ ˔˕.ʒЭʠ. 

4. Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ܿݏ݋ 𝜑˔ː = ݏ݋ܿ 𝜑ːˑˏ.. 
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4.2 ȼɵɛɨɪ ɤɨɥɢɱɟɫɬɜɚ ɨɬɯɨɞɹɳɢɯ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɢ ɦɚɪɤɢ ɩɪɨɜɨɞɨɜ 
ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ 

 

ɋɭɦɦɚɪɧɚɹ ɦɨɳɧɨɫɬɶ, ɜɵɞɚɜɚɟɦɚɹ ɧɚ Ɋɍ 220 ɤȼ: 
 S∑ = nˆ ∙ ቀPˆ−P˔ːୡ୭ୱφˆ ቁ; (4.2) 

  S∑ = ͵ ∙ (ͳʹͲ − ͳʹͲ ∙ Ͳ,ͲͳͲ,ͺͻͷ ) = ͵ͻͺ ʛʑ ∙ ʏ.  

 

ɉɟɪɟɞɚɜɚɟɦɚɹ ɦɨɳɧɨɫɬɶ ɧɚ ɨɞɧɭ ɰɟɩɶ ɞɥɹ ȼɅ 220 ɤȼ: 
 Pː ˃˕. = ͳʹͲ ʛʑ˕;      ʙ = ͳ,ʹ;      cosɔ˔ = Ͳ,ͺͷ;    

 

ɝɞɟ Ʉ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɜɟɞɟɧɢɹ ɧɚɬɭɪɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ Ʌɗɉ, ɩɪɢɧɢɦɚɟɦɵɣ 
ɪɚɜɧɵɦ 1, ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɦ ɧɚɩɪɹɠɟɧɢɢ 330 ɤȼ ɢ ɜɵɲɟ, 1,2 ɩɪɢ ɧɚɩɪɹɠɟɧɢɢ 
220 ɤȼ, 1,4 ɩɪɢ ɧɚɩɪɹɠɟɧɢɢ 110 ɤȼ;     ʟː˃˕ – ɧɚɬɭɪɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ȼɅ ɞɥɹ ɧɨɦɢɧɚɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 220 ɤȼ. 

 

ɑɢɫɥɨ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ 220 ɤȼ: 
 nˎ = S˖˔˕ − ܵ˔ːሺʙ ∙ Pː ˃˕./cosɔ˔ሻ = ሺ͵͸Ͳ − ͵͸Ͳ ∗ ͲͲͳሻሺͳ,ʹ ∙ ͳʹͲ/Ͳ,ͺͷሻ = ͵˛˕. (4.3) 

 

ɉɪɢɧɢɦɚɟɬɫɹ ɱɢɫɥɨ ȼɅ 220 ɤȼ ɪɚɜɧɵɦ nˎ = ͵ + ͳ = Ͷ. 

 I˓˃˄ = S∑nˎ ∙ √͵ ∙ Uːˑˏ = ͵ͻͺ Ͷ ∙ √͵ ∙ ʹʹͲ = Ͳ,ʹ͸ͳˍʏ. (4.4) 

 

Ɋɚɫɱёɬɧɵɣ ɬɨɤ ȼɅ220 ɤȼ: 
 I˓˃˔˚ = αʡ ∙ α୧ ∙ I˓˃˄ = ͳ,Ͳͷ ∙ ͳ,͸ ∙ ʹ͸ͳ = Ͷ͵ͺ,ͷ  ʏ  (4.5) 

 

ɝɞɟ α୧ = ͳ,Ͳͷ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɭɱɚɫɬɢɟ ɩɨɬɪɟɛɢɬɟɥɹ ɜ ɦɚɤɫɢɦɭɦɟ 
ɧɚɝɪɭɡɤɢ;  αʡ = ͳ,͸ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɢɡɦɟɧɟɧɢɟ ɬɨɤɚ ɜ ɩɪɨɰɟɫɫɟ 
ɷɤɫɩɥɭɚɬɚɰɢɢ. 

ɂɡ ɭɫɥɨɜɢɹ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɤɨɪɨɧɚɰɢɢ ɞɥɹ ɥɢɧɢɢ ɧɚɩɪɹɠɟɧɢɟɦ U=220ɤȼ 
ɜɵɛɢɪɚɟɦ ɩɪɨɜɨɞ ɦɚɪɤɢ Ⱥɋ –240/39.  

Ⱦɨɩɭɫɬɢɦɵɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɣ ɬɨɤ Iˇˑ˒ = ͸ͳͲ ʏ. 

 

ɉɪɨɜɟɪɤɚ ɩɪɨɜɨɞɚ ɩɨ ɧɚɝɪɟɜɭ: 
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I˒.˃˅ = S∑ሺnˎ − ͳሻ ∙ √͵ ∙ Uːˑˏ = ͵ͻͺ ͵ ∙ √͵ ∙ ʹʹͲ = Ͳ,͵ͷ ˍʏ. (4.6) 

 Iˇˑ˒ > I˒.˃˅, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɵɛɪɚɧɧɵɣ ɩɪɨɜɨɞ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɸ 
ɧɚɝɪɟɜɚ. 

ɉɚɪɚɦɟɬɪɵ ɩɪɨɜɨɞɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.2. 

 

Ɍɚɛɥɢɰɚ 4.2 - ɉɚɪɚɦɟɬɪɵ ɩɪɨɜɨɞɚ ɦɚɪɤɢ Ⱥɋ – 240/39 
ɑɢɫɥɨ ɩɪɨɜɨɞɨɜ ɜ ɮɚɡɟ ݎ଴Ɉɦ/ɤɦ 𝑥଴Ɉɦ/ɤɦ ܾ଴ɋɦ/ɤɦ 

1 0,121 0,435 2,60·10-4 

  

4.3 ȼɵɛɨɪ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɝɥɚɜɧɨɣ ɫɯɟɦɵ Ƚɗɋ 

 

4.3.1 ȼɵɛɨɪ ɫɢɧɯɪɨɧɧɵɯ ɝɟɧɟɪɚɬɨɪɨɜ 

 

ɉɨ    ɢɫɯɨɞɧɵɦ    ɞɚɧɧɵɦ       ɜɵɛɢɪɚɟɬɫɹ       ɫɢɧɯɪɨɧɧɵɣ      ɝɟɧɟɪɚɬɨɪ 
ɋȼ-795/230-32Ɍ ɩɪɨɢɡɜɨɞɫɬɜɚ ɈɈɈ "ɋɢɥɨɜɵɟ ɦɚɲɢɧɵ". 

ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɝɟɧɟɪɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.3. 

 

Ɍɚɛɥɢɰɚ 4.3 - ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɝɟɧɟɪɚɬɨɪɚ ɋȼ-795/230-32Ɍ 
ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ, Ɇȼ·Ⱥ               

Ɇȼɬ Uɝ ɧɨɦ,

ɤȼ 
cos φȽ,ɨ.ɟ. η 

ɂɧɞɭɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ Sɝ ɧɨɦ Ɋɝ ɧɨɦ x"ୢ  xୢ′  xୢ 

134 120 13,8 0,895 0,983 0,2 0,3 0,96 

 

4.3.2 ȼɵɛɨɪ ɩɨɜɵɲɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɞɥɹ ɫɯɟɦɵ ɫ 
ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ 

 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɛɥɨɤɚ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɬɶ ɜɵɞɚɱɭ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ ɜ 
ɫɟɬɶ ɩɨɜɵɲɟɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɡɚ ɜɵɱɟɬɨɦ ɦɨɳɧɨɫɬɢ ɧɚɝɪɭɡɤɢ, ɩɨɞɤɥɸɱɟɧɧɨɣ 
ɧɚ ɨɬɜɟɬɜɥɟɧɢɢ ɨɬ ɝɟɧɟɪɚɬɨɪɚ ɬ.ɟ. ɧɚɝɪɭɡɤɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ: 

 Sɪɚɫɱ = ɊȽ ɧɨɦ − Ɋɫ.ɧ.cosφȽ
= ͳʹͲ − ͳʹͲ ∙ Ͳ,ͲͳͲ,ͺͻͷ = ͳ͵ʹ,͹Ͷ Ɇȼ ∙ Ⱥ , (4.7) 

 

ɝɞɟ Pɫ.ɧ. – ɚɤɬɢɜɧɚɹ ɧɚɝɪɭɡɤɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, Ɇȼɬ. 
 

ɉɨ ɤɚɬɚɥɨɝɭ ɈɈɈ "Ɍɨɥɶɹɬɬɢɧɫɤɢɣ Ɍɪɚɧɫɮɨɪɦɚɬɨɪ" ɜɵɛɢɪɚɸɬɫɹ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ Ɍɐ-160000/220. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.4. 

 

Ɍɚɛɥɢɰɚ 4.4-Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ Ɍɐ-160000/220 Sɧɨɦ, ɆȼȺ 
Uɇ, ɤȼ Uɤ, % ∆Pɤ, ɤȼɬ ∆Pɯɯ, ɤȼɬ Iɯ,% Uȼɇ Uɇɇ 

160 242 13,8 12 405 114 0,56 
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ɉɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɨɰɟɧɢɜɚɸɬɫɹ ɦɟɬɨɞɨɦ ɜɪɟɦɟɧɢ 
ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ, ɢɫɩɨɥɶɡɭɹ ɡɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ Ɍ୫ୟ୶ ɢ 
ɜɪɟɦɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ . 

 

Ĳ = (Ͳ,ͳʹͶ + Ɍ୫ୟ୶ͳͲସ )ଶ ∙ ͺ͹͸Ͳ = (Ͳ,ͳʹͶ + ͸ͺͲͲͳͲସ )ଶ ∙ ͺ͹͸Ͳ =  
 = ͷ͸͸͵ ɱ/ɝɨɞ. 

(4.8) 

 

ȼɪɟɦɹ ɪɚɛɨɬɵ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ: 
 tɪɚɛ = ͺ͹͸Ͳ − ȝ ∙ Tɩɥ − ω ∙ Tɜ,  (4.9) 

 

ɝɞɟ ȝ =1 – ɱɚɫɬɨɬɚ ɪɟɦɨɧɬɨɜ (ɬɟɤɭɳɢɯ, ɫɪɟɞɧɢɯ, ɤɚɩɢɬɚɥɶɧɵɯ), 1/ɝɨɞ;  
Tɩɥ = 30 – ɜɪɟɦɹ ɩɥɚɧɨɜɵɯ ɩɪɨɫɬɨɟɜ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ, ɱ; 
ω = 0,053 – ɩɚɪɚɦɟɬɪ ɩɨɬɨɤɚ ɨɬɤɚɡɨɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ, 1/ɝɨɞ;  
Tɜ = 60–ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɚɜɚɪɢɣɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɪɟɦɨɧɬɨɜ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɱ; 
 

tɪɚɛ = 8760 − 1 ∙ 30 − 0,053 ∙ 60 = 8727 ɱ.  

 

ɉɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆Wɯɯ = nɌ ∙ ∆Pɯɯ ∙ tɪɚɛ = 1 ∙ 0,114 ∙ 8727 = 994,88 Ɇȼɬ ∙ ɱ, (4.10) 

 

ɝɞɟ nɌ – ɱɢɫɥɨ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɛɨɬɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. 
 

ɇɚɝɪɭɡɨɱɧɵɟ (ɩɟɪɟɦɟɧɧɵɟ) ɩɨɬɟɪɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆Wɧ = ∆Ɋɤ

nɬ
∙ ( Sɪɚɫɱ

Sɬ ɧɨɦ
)2 ∙ Ĳ = 0,405

1 ∙ (132,74
160 )2 ∙ 5663 = 

 = 1578,58 Ɇȼɬ ∙ ɱ. (4.11) 

 

ȼɟɥɢɱɢɧɚ ɢɡɞɟɪɠɟɤ ɧɚ ɩɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɞɥɹ ɨɞɧɨɝɨ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 

 ʗ˒ˑ˕ = ሺ∆W˘˘ + ∆Wːሻ ∙ T௠௔௫ ∙ ɀ଴,  (4.12) 

 

ɝɞɟ ɀ଴ – ɫɬɨɢɦɨɫɬɶ ɨɞɧɨɝɨ ɤȼɬ ∙ ɱ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

 

ɂɩɨɬ = ሺ994,88 + 1578,58ሻ ∙ 6800 ∙ 0,58 = 10149,73 ɬɵɫ. ɪɭɛ/ɝɨɞ.  
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Ⱦɥɹ ɬɪɟɯ ɛɥɨɤɨɜ: 
 

ɂɩɨɬ3
220 =  3 ∙ 10149,73 = 30450 ɬɵɫ. ɪɭɛ/ɝɨɞ.  

 

4.3.3 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɞɥɹ ɫɯɟɦ ɫ 
ɨɞɢɧɨɱɧɵɦ ɛɥɨɤɨɦ 

 

Ⱦɨɥɹ ɦɨɳɧɨɫɬɢ, ɩɨɬɪɟɛɥɹɟɦɨɣ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɫɬɚɧɰɢɢ, 
ɫɨɫɬɚɜɥɹɟɬ 1% ɨɬ Sɧɨɦ: 

 S˔.ː. = Ͳ,Ͳͳ ∙ Pːˑˏୡ୭ୱφʒ = Ͳ,Ͳͳ ∙ ଷ଺଴଴,଼ଽହ = ͶͲʹʹˍʑ ∙ ʏ. (4.13) 

 

ɍɫɥɨɜɢɟ ɜɵɛɨɪɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ: 
 

SɌɫ.ɧ. ൒ Sɫ.ɧ.  

 

ɉɨ ɤɚɬɚɥɨɝɭ ɁȺɈ «ɗɧɟɪɝɨɦɚɲ (ȿɤɚɬɟɪɢɧɛɭɪɝ) - ɍɪɚɥɷɥɟɤɬɪɨɬɹɠɦɚɲ» 
ɜɵɛɢɪɚɸɬɫɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɌɋɁ-4000/15 ɍ1(ɍɁ). Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 
ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.5. 

 

Ɍɚɛɥɢɰɚ 4.5 - Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌɋɁ-4000/15 ɍ1(ɍɁ) Sɧɨɦ, ɤȼɬ 
Uɇ, ɤȼ Uɤ, % ∆Pɤ, ɤȼɬ ∆Pɯɯ, ɤȼɬ Uȼɇ Uɇɇ 

4000 13,8; 15 6,0 5,4 24,0 5,3 

 

ɋɨɝɥɚɫɧɨ ɋɌɈ ɊɭɫȽɢɞɪɨ 01.01.78-2012 «Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. ɇɨɪɦɵ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ» ɜ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɫɟɬɢ ɋɇ, ɚ ɬɚɤɠɟ 
ɜɵɩɪɹɦɢɬɟɥɶɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɦɟɧɹɬɶ ɫ ɫɭɯɨɣ 
ɢɡɨɥɹɰɢɟɣ.  

Ⱦɥɹ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɷɥɟɤɬɪɨɩɪɢɟɦɧɢɤɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ƚɗɋ ɢ 
ȽȺɗɋ ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɧɟ ɦɟɧɟɟ ɞɜɭɯ ɧɟɡɚɜɢɫɢɦɵɯ ɢɫɬɨɱɧɢɤɨɜ 
ɩɢɬɚɧɢɹ ɩɪɢ ɥɸɛɨɦ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɫɬɚɧɰɢɢ, ɜ ɬɨɦ ɱɢɫɥɟ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ 
ɨɞɧɨɝɨ ɢɡ ɧɟɡɚɜɢɫɢɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ. 

ɉɨ ɤɚɬɚɥɨɝɭ ɈɈɈ «ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɚɹ ɤɨɦɩɚɧɢɹ ɇȼȺ» (Ɍɚɦɛɨɜɫɤɚɹ 
ɨɛɥ., ɝ. Ɋɚɫɫɤɚɡɨɜɨ) ɜɵɛɢɪɚɟɬɫɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪ Ɍɋ-1000 35/0,4. Ʉɚɬɚɥɨɠɧɵɟ 
ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.6. 

 

Ɍɚɛɥɢɰɚ 4.6- Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ Ɍɋ-1000 35/0,4 Sɧɨɦ, ɤȼȺ 
Uɇ, ɤȼ Uɤ, % ∆Pɤ, ɤȼɬ ∆Pɯɯ, ɤȼɬ Uȼɇ Uɇɇ 

1000 35 0,4 7 10,5 2,5 
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Ⱦɥɹ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɩɨɬɪɟɛɢɬɟɥɟɣ 1 ɤɚɬɟɝɨɪɢɢ ɢ ɩɨɬɪɟɛɢɬɟɥɟɣ ɨɫɨɛɨɣ 
ɝɪɭɩɩɵ, ɬɚɤɢɯ ɤɚɤ: ɝɪɭɡɨɩɨɞɴёɦɧɵɟ ɦɟɯɚɧɢɡɦɵ ɢ ɩɪɢɜɨɞɵ ɭɩɪɚɜɥɟɧɢɹ 
ɡɚɬɜɨɪɚɦɢ ȽɌɋ, ɚɜɬɨɦɚɬɢɤɚ ɭɩɪɚɜɥɟɧɢɹ ɛɵɫɬɪɨɩɚɞɚɸɳɢɯ ɡɚɬɜɨɪɨɜ ɢ ɞɪ. 
ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɚɜɬɨɧɨɦɧɵɟ ɧɟɡɚɜɢɫɢɦɵɟ ɢɫɬɨɱɧɢɤɢ (ɞɢɡɟɥɶ ɝɟɧɟɪɚɬɨɪɧɚɹ 
ɭɫɬɚɧɨɜɤɚ - ȾȽɍ); 

ɋɨɝɥɚɫɧɨ ɫɬɚɧɞɚɪɬɭ [8]: «…ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɧɟ ɦɟɧɟɟ ɞɜɭɯ 
ɧɟɡɚɜɢɫɢɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ ɩɪɢ ɥɸɛɨɦ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɫɬɚɧɰɢɢ, ɜ ɬɨɦ 
ɱɢɫɥɟ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɨɞɧɨɝɨ ɢɡ ɧɟɡɚɜɢɫɢɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ». ɇɚ ɍɫɬɶ-

Ȼɢɤɢɧɫɤɨɣ Ƚɗɋ ɜ ɤɚɱɟɫɬɜɟ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ ɛɭɞɭɬ ɩɪɢɧɹɬɵ: 
– ɨɬ ɩɨɞɫɬɚɧɰɢɢ ȼɨɫɬɨɱɧɚɹ 35 ɤȼ; 
– ɞɢɡɟɥɶ-ɝɟɧɟɪɚɬɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ (ȾȽɍ). 
ȼɵɛɢɪɚɟɦ ɞɢɡɟɥɶ-ɝɟɧɟɪɚɬɨɪɧɭɸ ɭɫɬɚɧɨɜɤɭ ȺɁɂɆɍɌ ȺȾ-1000ɋ-Ɍ400-

1ɊɆ11 ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ 1000 ɤȼɬ, ɧɚɩɪɹɠɟɧɢɟɦ 0,4 ɤȼ. 
 

4.4 ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ Ƚɗɋ ɧɚ ɨɫɧɨɜɚɧɢɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ 
ɪɚɫɱёɬɚ 

 

Ɋɚɫɫɦɚɬɪɢɜɚɟɦɵɟ ɫɯɟɦɵ ɪɚɡɥɢɱɚɸɬɫɹ ɤɨɥɢɱɟɫɬɜɨɦ ɫɢɥɨɜɵɯ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɢ ɹɱɟɟɤ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ. ɉɨɷɬɨɦɭ 
ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɨɰɟɧɢɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

Ʉ = ݐ ∙ ɄɈɊɍ + n ∙ ɄɌ + m ∙ ɄɌɫ.ɧ., (4.14) 

 

ɝɞɟ ɄɌ–ɫɬɨɢɦɨɫɬɶ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ;  
ɄɌɫ.ɧ.-ɫɬɨɢɦɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ; 
ɄɈɊɍ –ɫɬɨɢɦɨɫɬɶ ɹɱɟɣɤɢ ɈɊɍ;  
n – ɱɢɫɥɨ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ; 
m- ɱɢɫɥɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ; 
t – ɱɢɫɥɨ ɹɱɟɟɤ ɈɊɍ 

Ʉɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɞɥɹ ɫɯɟɦɵ ɫ ɨɞɢɧɨɱɧɵɦ ɛɥɨɤɨɦ ɩɨ ɮɨɪɦɭɥɟ: 

 

Ʉ1 = 9 ∙ 23 + 3 ∙ 37,2 + 3 ∙ 0,78 = 320,94 ɦɥɧ. ɪɭɛ.  (4.15) 

 

ɇɚɢɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɵɣ ɢɡ ɜɚɪɢɚɧɬɨɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ ɬɪɟɛɭɟɬ 
ɧɚɢɦɟɧɶɲɟɝɨ ɡɧɚɱɟɧɢɹ ɩɨɥɧɵɯ ɩɪɢɜɟɞɟɧɧɵɯ ɡɚɬɪɚɬ: 

 

Ɂ𝑖 = ȿɧ ∙ Ʉ𝑖 + ɂ𝑖, (4.16) 

ɝɞɟ ȿɧ=0,15–ɧɨɪɦɚɬɢɜɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, 

Ʉ𝑖-ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, 
ɂ𝑖-ɜɟɥɢɱɢɧɚ ɢɡɞɟɪɠɟɤ ɧɚ ɩɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ. 

ɉɨɥɧɵɟ ɩɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ ɞɥɹ ɫɯɟɦɵ ɫ ɨɞɢɧɨɱɧɵɦ ɛɥɨɤɨɦ ɩɨ 

ɮɨɪɦɭɥɟ (4.16): 
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Ɂ1 = 0,15 ∙ 320,94  + 30,45 = 78,6 ɦɥɧ. ɪɭɛ.  

 

Ɍɚɤ ɤɚɤ ɧɚ Ƚɗɋ ɬɪɢ ɚɝɪɟɝɚɬɚ, ɞɥɹ ɧɚɞɟɠɧɨɫɬɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɯɟɦɵ, 
ɜɵɛɢɪɚɟɦ ɫɯɟɦɭ ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ. 

Ƚɥɚɜɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɢ 
ɛɟɡɨɩɚɫɧɨɫɬɶ ɩɪɨɜɟɞɟɧɢɹ ɪɟɦɨɧɬɧɵɯ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɪɚɛɨɬ ɧɚ 
ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɢ Ɋɍ. ɋɯɟɦɚ ɞɨɥɠɧɚ ɛɵɬɶ ɧɚɝɥɹɞɧɨɣ ɢ ɨɛɟɫɩɟɱɢɜɚɬɶ 
ɭɞɨɛɫɬɜɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ.  

 

4.5 ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜɵɫɲɟɝɨ 
ɧɚɩɪɹɠɟɧɢɹ 

 

ɑɢɫɥɨ ɩɪɢɫɨɟɞɢɧɟɧɢɣ Ɋɍ-220ɤȼ: 7 (4 ȼɅɗɉ 220ɤȼ, 3 ɛɥɨɤɚ). ȼ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɬɚɧɞɚɪɬɨɦ: «Ɋɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɩɪɢɦɟɧɟɧɢɸ ɬɢɩɨɜɵɯ 
ɩɪɢɧɰɢɩɢɚɥɶɧɵɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɯɟɦ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ 
ɩɨɞɫɬɚɧɰɢɣ 35-750 ɤȼ», ɜɵɛɢɪɚɟɦ ɜɚɪɢɚɧɬ ɫ ɨɞɧɨɣ ɪɚɛɨɱɟɣ ɫɟɤɰɢɨɧɢɪɨɜɚɧɧɨɣ 
ɫɢɫɬɟɦɨɣ ɲɢɧ ɢ ɫɟɤɰɢɨɧɧɵɦ ɜɵɤɥɸɱɚɬɟɥɟɦ ɢ ɨɛɯɨɞɧɨɣ ɫɢɫɬɟɦɨɣ ɲɢɧ. 
ȼɵɛɪɚɧɧɚɹ ɫɯɟɦɚ Ɋɍ – 220ɤȼ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.1. 

 

 
Ɋɢɫɭɧɨɤ 4.1 - ɋɯɟɦɚ Ɋɍ ȼɇ 220ɤȼ: ɨɞɧɚ ɪɚɛɨɱɚɹ ɫɟɤɰɢɨɧɢɪɨɜɚɧɧɚɹ 

ɜɵɤɥɸɱɚɬɟɥɟɦ ɢ ɨɛɯɨɞɧɚɹ ɫɢɫɬɟɦɚ ɲɢɧ 

 

4.6 Ɋɚɫɱёɬ ɬɨɤɨɜ ɬɪɟɯɮɚɡɧɨɝɨ ɢ ɨɞɧɨɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɜ 
ɝɥɚɜɧɨɣ ɫɯɟɦɟ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ RastrWin3 

 

4.6.1 Ɋɚɫɱёɬ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ 
 

Ɉɩɪɟɞɟɥɢɦ ɢɧɞɭɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ 
ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɨɣ ɰɟɩɢ ɜ ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ. 
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ɋɢɧɯɪɨɧɧɵɟ ɝɟɧɟɪɚɬɨɪɵ: 
 𝑥Ƚ = 𝑥ௗ′′ ∙  ܷɧɨɦ

2

 ܵɧɨɦ
= 0,2 ∙ 13,82

134  = 0,284 Ɉɦ. (4.17) 

 𝑥Ƚ = 𝑥ௗ′′ ∙ 𝑆ɛ𝑆 ɧɨɦ
= 0,2 ∙ 100

134
 = 0,15 Ɉɦ. 

 
(4.18) 

Ɂɧɚɱɟɧɢɟ ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɣ ɗȾɋ ɝɟɧɟɪɚɬɨɪɚ: 
Ƚܧ  = "∗ܧ ∙ ɛܷ = 1 ∙ 13,8 = 13,8 ɤȼ. (4.20) 

 

ɂɧɞɭɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ: 
             𝑥Ɍ = ܷɄ% ∙ ܷɧɨɦ

2

100 ∙ ܵɧɨɦ
= 12 ∙ 2422

100 ∙ 160 = 43,9 Ɉɦ. (4.21) 

 𝑥Ɍ = ܷɄ% ∙ ܵɛ

100 ∙ ܵɧɨɦ
= 12 ∙ 100

100 ∙ 160 = 0,075 Ɉɦ. (4.22) 

 

ɋɢɫɬɟɦɚ: 
 

xɋ = U ɧɨɦ
2

S ɤɡ
= 2422

150 = 390,4 Ɉɦ. (4.23) 

 

xɋ = ܵɛ

S ɤɡ
= 100

150 = 0,666 Ɉɦ. (4.24) 

 

Ʌɢɧɢɢ ɫɜɹɡɢ 220 ɤȼ ɫ ɷɧɟɪɝɨɫɢɫɬɟɦɨɣ: 
            𝑥Ʌ = 𝑥0,ɭɞ ∙ ݈݊ = 0,435 ∙ 230

4 = 25,0125 Ɉɦ. (4.25) 

 

ɗȾɋ ɷɧɟɪɝɨɫɢɫɬɟɦɵ: 
 

ȿɋ = ȿ∗ɋ ∙ ɛܷ1 = 1,0 ∙ 230 = 230 ɤȼ.  

 
  (4.26) 

Ʉɨɷɮɮɢɰɢɟɧɬɵ ɬɪɚɧɫɮɨɪɦɚɰɢɢ: 
 ݇Ɍ = ܷɇɇܷȼɇ

= 13,8
242 = 0,057. (4.27) 
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Ɉɩɪɟɞɟɥɢɦ ɚɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɨɣ 
ɰɟɩɢ ɜ ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ. 

 

ɋɢɧɯɪɨɧɧɵɟ ɝɟɧɟɪɚɬɨɪɵ: 
Ƚݎ  = 𝑥Ƚ

134 = 0,284
134  = 0,0021 Ɉɦ. (4.28) 

 

ɋɢɫɬɟɦɚ: 
 

rɋ = xɋ

134 = 390,4
134 = 2,9134 Ɉɦ. (4.29) 

 

Ʌɢɧɢɢ ɫɜɹɡɢ 220 ɤȼ ɫ ɷɧɟɪɝɨɫɢɫɬɟɦɨɣ: 
ʚݎ  = ˇ˖,଴ݎ ∙ ݈݊ = Ͳ,ͳʹͳ ∙ ʹ͵ͲͶ = ͸,ͻͷ͹ͷ ʝˏ. (4.30) 

 

Ⱥɤɬɢɜɧɵɟ  ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ: 
ʡݎ  = ∆ 𝑘ܲʹ ∙ ܷଶ˄ܵːˑˏଶ = Ͳ,ͶͲͷʹ ∙ ʹ͵Ͳଶͳ͸Ͳଶ = Ͳ,ͶͳͺͶ ʝˏ. (4.31) 

ʡݎ  = ∆ 𝑘ܲʹ ∙ ܵ˄ܵːˑˏଶ = Ͳ,ͶͲͷʹ ∙ ͳͲͲͳ͸Ͳଶ = Ͳ,ͲͲͲͺ ʝˏ. (4.32) 

 

ɉɨɫɬɨɹɧɧɚɹ ɜɪɟɦɟɧɢ ɡɚɬɭɯɚɧɢɹ ɚɩɟɪɟɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɬɨɤɚ 
ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ: 

            ʡ˃ = ˘ˆ𝜔 ∙ ௧ݎ = Ͳ,ʹͺͶ͵ͳͶ ∙ Ͳ,ͲͲͲͺ = ͳ,ͳ͵ͳ˔. (4.33) 

 

4.6.2 ȼɧɟɫɟɧɢɟ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɜ ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ RastrWin3 

 

ɇɚ ɪɢɫɭɧɤɚɯ 4.2, 4.3, 4.4 ɩɪɟɞɫɬɚɜɥɟɧɵ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɢɡ ɬɚɛɥɢɰ 
ɩɪɨɝɪɚɦɦɵ «RastrWin3», ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɪɚɫɱɟɬɚ. 

 
Ɋɢɫɭɧɨɤ 4.2 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɭɡɥɚɦ 
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Ɋɢɫɭɧɨɤ 4.3 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɜɟɬɜɹɦ 

 

 
Ɋɢɫɭɧɨɤ 4.4 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɝɟɧɟɪɚɬɨɪɚɦ 

 

4.6.3 Ɋɚɫɱɟɬ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɋɒ ɢ ɝɟɧɟɪɚɬɨɪɧɨɦ 
ɧɚɩɪɹɠɟɧɢɢ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ «RastrWin3». 

 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 4.5, 4.6, 4.7 ɢ ɫɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɭ 4.7. 

 

 
Ɋɢɫɭɧɨɤ 4.5 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɬɨɤɨɜ ɬɪёɯɮɚɡɧɨɝɨ ɄɁ ɧɚ ɝɟɧɟɪɚɬɨɪɟ 

 

 
Ɋɢɫɭɧɨɤ 4.6 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɬɨɤɨɜ ɨɞɧɨɮɚɡɧɨɝɨ ɄɁ ɧɚ ɋɒ 

 

 
Ɋɢɫɭɧɨɤ 4.6 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɬɨɤɨɜ ɬɪёɯɮɚɡɧɨɝɨ ɄɁ ɧɚ ɋɒ 
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Ɍɚɛɥɢɰɚ 4.7 – Ɇɟɫɬɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɢ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɜ ɬɨɱɤɚɯ ɄɁ 
Ɍɢɩ ɄɁ ȼɟɥɢɱɢɧɚ, ɤȺ 

1ɮ ɧɚ ɋɒ 5,2692 

3ɮ ɧɚ ɋɒ 3,5129 

3ɮ 52,2634 

 

4.7 ȼɵɛɨɪ ɢ ɩɪɨɜɟɪɤɚ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ ɜ ɝɥɚɜɧɨɣ ɫɯɟɦɟ 

 

4.7.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱɟɬɧɵɯ ɬɨɤɨɜ ɪɚɛɨɱɟɝɨ ɢ ɭɬɹɠɟɥɟɧɧɨɝɨ 
ɪɟɠɢɦɨɜ 

 

Ɋɚɛɨɱɢɣ ɬɨɤ ɜ ɩɪɢɫɨɟɞɢɧɟɧɢɹɯ ɝɟɧɟɪɚɬɨɪɨɜ Ƚ1-Ƚ3 13,8ɤȼ: 
Ƚ,ɪɚɛ.ɦɚɯܫ  = 1,05 ⋅ Ƚ,ɧɨɦܫ = 1,05 ⋅ ܵȽ,ɧɨɦ√3 ⋅ ܷȽ,ɧɨɦ

= 1,05 ⋅ 134√3 ⋅ 13,8 = 

 = 5886 Ⱥ. (4.34) 

 

Ɋɚɛɨɱɢɣ ɬɨɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ Ɍɐ-160000/220: 

Ɍ1−Ɍ2,ɪɚɛ.ɦɚɯܫ  = 1,05 ⋅ ܵɌ,ɧɨɦ√3 ⋅ ܷɌ,ɧɨɦ
= 1,05 ⋅ 160√3 ⋅ 242

= 400,8 Ⱥ. (4.35) 

 

Ɋɚɛɨɱɢɣ ɬɨɤ ɥɢɧɢɣ ɫɜɹɡɢ ɫ ɫɢɫɬɟɦɨɣ 220ɤȼ: 
Ʌ1−Ʌ4,ɪɚɛ.ɦɚɯܫ  = ܵɪɚɛ.ɦɚɯ√3 ⋅ ݊𝑊 ⋅ ܷɧɨɦ

= ܵȽ1−Ƚ3√3 ⋅ ݊𝑊 ⋅ ܷɧɨɦ
= 3 ⋅ 134√3 ⋅ 4 ⋅ 220

= 

 = 264 Ⱥ; (4.36) 

Ʌ1−Ʌ4,ɪɚɛ.ɭɬɠܫ  = ܵȽ1−Ƚ3√3 ⋅ ሺ݊𝑊 − 1ሻ ⋅ ܷɧɨɦ
= 3 ⋅ 134√3 ⋅ 3 ⋅ 220

= 352 Ⱥ. (4.37) 

 

Ɋɚɛɨɱɢɣ ɬɨɤ ɜ ɩɪɢɫɨɟɞɢɧɟɧɢɟ ɨɬɩɚɟɱɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ 
ɧɭɠɞ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ 13,8 ɤȼ: 

Ɍɋɇ,ɪɚɛ.ɦɚɯܫ  = 1,05 ⋅ ܵɌɋɇ,ɧɨɦ√3 ⋅ ܷɌɋɇ,ɧɨɦ
= 1,05 ⋅ 1,6√3 ⋅ 13,8 = 70,3 Ⱥ. (4.38) 

 

4.7.2 ȼɵɛɨɪ ɜɵɤɥɸɱɚɬɟɥɟɣ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ 220ɤȼ 

 

ȼɗȻ-220 - ɷɥɟɝɚɡɨɜɵɣ ɛɚɤɨɜɵɣ ɜɵɤɥɸɱɚɬɟɥɶ. 
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ɗɥɟɝɚɡɨɜɵɟ ɛɚɤɨɜɵɟ ɜɵɤɥɸɱɚɬɟɥɢ ɫɨ ɜɫɬɪɨɟɧɧɵɦɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦɢ 
ɬɨɤɚ ɢ ɫ ɤɨɦɩɥɟɤɬɚɰɢɟɣ ɩɪɭɠɢɧɧɵɦ ɩɪɢɜɨɞɨɦ ɉɉȼ ȼɗȻ-220. Ɍɨɤ ɨɬɤɥɸɱɟɧɢɹ 
50 ɤȺ. ɉɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɤɨɦɦɭɬɚɰɢɣ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɰɟɩɟɣ ɩɪɢ ɧɨɪɦɚɥɶɧɵɯ ɢ 
ɚɜɚɪɢɣɧɵɯ ɪɟɠɢɦɚɯ ɜ ɫɟɬɹɯ ɬɪɟɯɮɚɡɧɨɝɨ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɱɚɫɬɨɬɵ 50 ɢ 60 Ƚɰ 
ɧɨɦɢɧɚɥɶɧɵɦ ɧɚɩɪɹɠɟɧɢɟɦ 220 ɤȼ. 

ȼɵɤɥɸɱɚɬɟɥɢ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɚ ɨɬɤɪɵɬɨɦ ɜɨɡɞɭɯɟ ɫ 
ɭɦɟɪɟɧɧɵɦ ɤɥɢɦɚɬɨɦ ɩɪɢ ɜɵɫɨɬɟ ɭɫɬɚɧɨɜɤɢ ɧɚɞ ɭɪɨɜɧɟɦ ɦɨɪɹ ɞɨ 1000 ɦ. 
ȼɫɬɪɨɟɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɩɟɪɟɞɚɱɢ ɫɢɝɧɚɥɚ, 
ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɝɨ ɬɨɤɭ ɜ ɫɟɬɢ, ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɩɪɢɛɨɪɚɦ ɢ ɭɫɬɪɨɣɫɬɜɚɦ 
ɡɚɳɢɬɵ. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɵɤɥɸɱɚɬɟɥɹ ȼɗȻ-220 ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.8. 

 

Ɍɚɛɥɢɰɚ 4.8 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɵɤɥɸɱɚɬɟɥɹ ȼɗȻ-220   

Ɋɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ 

Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

ȼɵɤɥɸɱɚɬɟɥɶ ȼɗȻ-220 

ȼ ɫɨɫɬɚɜ ɜɯɨɞɹɬ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ, 
ɩɚɪɚɦɟɬɪɵ ɤɨɬɨɪɨɝɨ 

ɫɨɝɥɚɫɨɜɚɧɵ ɫ ɩɚɪɚɦɟɬɪɚɦɢ 
ɜɵɤɥɸɱɚɬɟɥɹ ɡɚɜɨɞɨɦ 

ɢɡɝɨɬɨɜɢɬɟɥɟɦ. 
Ⱦɨɩɨɥɧɢɬɟɥɶɧɨɣ ɩɪɨɜɟɪɤɢ 

ɧɟ ɬɪɟɛɭɟɬɫɹ. 

Uɫɟɬɢ ɧɨɦ = 220 ɤȼ Uɧɨɦ = 220 ɤȼ 

Iɪɚɛmax = 264 Ⱥ Iɧɨɦ = 3150 Ⱥ 

Iɩɨ = 5,2692 ɤȺ Iɨɬɤɥ.ɧɨɦ. = 50 ɤȺ 

 

ɉɪɨɜɟɪɤɚ ɧɚ ɞɢɧɚɦɢɱɟɫɤɭɸ ɭɫɬɨɣɱɢɜɨɫɬɶ: 
 𝒾˖ˇ˔˛ = ∙˛˔ܫࣿʹ√ (ͳ + ℯ−బ,బభ𝑇𝑎Σ )=√ʹ ∙ ͷ,ʹ͸ͻʹ ∙ (ͳ + ℯ−బ,బభబ,బయ7) =13,129 ɤȺ,  (4.39) 

  

ɝɞɟ 
ɋШ
ɩI

- ɬɨɤ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ, ɱɟɪɟɡ ɜɵɤɥɸɱɚɬɟɥɶ Ɋɍ; 
    

13,129 ɤȺ<50 ɤȺ. 
 

 

Ɋɚɫɱɟɬɧɵɣ ɬɟɩɥɨɜɨɣ ɢɦɩɭɥɶɫ: 
𝐾ɪɚɫɱܤ  = 2ܫࣿ ∙ ɨɬɤɥݐ) + ɪɡ൯ݐ = 5,26922 ∙ ሺ0,1 + 0,01ሻ = 3,05 ɤȺ2ɫ. (4.40) 

 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɟɩɥɨɜɨɣ ɢɦɩɭɥɶɫ ɜɵɤɥɸɱɚɬɟɥɹ: 
𝐾ɧɨɦܤ  = ɬɟɪɦܫ

2 ∙ ሺݐɬሻ = 502 ∙ ሺ3ሻ = 7500 ɤȺ2ɫ; (4.41) 

 

3,05 ɤȺ2ɫ < 7500 ɤȺ2ɫ  
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Ɋɚɡɴɟɞɢɧɢɬɟɥɶ ɊȽ – 220. 

 

ɋɟɪɢɹ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ ɊȽ-220 ɧɚ ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ 220 ɤȼ 
ɫɟɪɬɢɮɢɰɢɪɨɜɚɧɚ ɞɥɹ ɪɨɫɫɢɣɫɤɨɝɨ ɪɵɧɤɚ. Ɋɚɡɴɟɞɢɧɢɬɟɥɢ ɫɨɨɬɜɟɬɫɬɜɭɸɬ 
ɪɨɫɫɢɣɫɤɢɦ ɫɬɚɧɞɚɪɬɚɦ, ȽɈɋɌ Ɋ 52726-2007, ɚ ɬɚɤɠɟ ɩɨɥɧɨɫɬɶɸ ɚɞɚɩɬɢɪɨɜɚɧɵ 
ɤ ɪɨɫɫɢɣɫɤɢɦ ɭɫɥɨɜɢɹɦ. 

Ⱦɜɭɯɤɨɥɨɧɤɨɜɵɟ ɪɚɡɴɟɞɢɧɢɬɟɥɢ ɊȽ-220(ɍɏɅ1) ɝɨɪɢɡɨɧɬɚɥɶɧɨ-

ɩɨɜɨɪɨɬɧɨɝɨ ɬɢɩɚ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɧɚɪɭɠɧɨɣ ɭɫɬɚɧɨɜɤɢ. 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɚɡɴɟɞɢɧɢɬɟɥɹ ɊȽ-220 ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.9. 

 

Ɍɚɛɥɢɰɚ 4.9 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɚɡɴɟɞɢɧɢɬɟɥɹ ɊȽ-220 

Ɋɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ 

Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

Ɋɚɡɴɟɞɢɧɢɬɟɥɶ ɊȽ-220(ɍɏɅ1) 

Ⱦɜɭɯɤɨɥɨɧɤɨɜɵɟ 
ɪɚɡɴɟɞɢɧɢɬɟɥɢ ɊȽ-

220(ɍɏɅ1) 
ɝɨɪɢɡɨɧɬɚɥɶɧɨ-

ɩɨɜɨɪɨɬɧɨɝɨ ɬɢɩɚ 

Uɫɟɬɢ ɧɨɦ = 220 ɤȼ Uɧɨɦ = 220 ɤȼ 

Iɪɚɛmax = 264 Ⱥ Iɧɨɦ = 1250 Ⱥ 

Iɩɨ = 5,2692 ɤȺ 
Iɬɟɪɦ.ɫɬ. = 31,5 ɤȺ 

Iɞɢɧ.ɫɬ. = 80 ɤȺ 

 

ɉɪɨɜɟɪɤɚ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 220ɤȼ ɧɚ ɬɟɪɦɢɱɟɫɤɭɸ ɢ ɞɢɧɚɦɢɱɟɫɤɭɸ 
ɭɫɬɨɣɱɢɜɨɫɬɶ: 

𝐾ɧɨɦܤ 
ɧɨɠ = ɬɟɪɦܫ

2 ∙ ሺݐɬɧሻ = 31,52 ∙ ሺ3ሻ = 2976 ɤȺ2ɫ; (4.42) 

𝐾ɧɨɦܤ 
ɡɚɡ = ɬɟɪɦܫ

2 ∙ ሺݐɬɡሻ = 31,52 ∙ ሺ1ሻ = 992 ɤȺ2ɫ; (4.43) 

 

3,05 ɤȺ2ɫ<2976 ɤȺ2ɫ;  

 

3,05 ɤȺ2ɫ<992 ɤȺ2ɫ.  

 

4.7.3 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɧɚɩɪɹɠɟɧɢɹ 

 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ ɁɇɈȽ-220 

 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɧɚɩɪɹɠɟɧɢɹ ɢɧɞɭɤɬɢɜɧɵɟ ɝɚɡɨɧɚɩɨɥɧɟɧɧɵɟ ɫɟɪɢɢ 
ɁɇɈȽ-220 ɨɛɳɟɝɨ ɧɚɡɧɚɱɟɧɢɹ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɩɟɪɟɞɚɱɢ ɫɢɝɧɚɥɚ 
ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɩɪɢɛɨɪɚɦ ɢ ɭɫɬɪɨɣɫɬɜɚɦ ɡɚɳɢɬɵ, 
ɫɢɝɧɚɥɢɡɚɰɢɢ ɢ ɭɩɪɚɜɥɟɧɢɹ ɜ ɨɬɤɪɵɬɵɯ ɢ ɡɚɤɪɵɬɵɯ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ 
ɭɫɬɪɨɣɫɬɜɚɯ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɱɚɫɬɨɬɵ 50 Ƚɰ ɧɚ ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ 
220/√3 ɤȼ. 
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4.7.4 ȼɵɛɨɪ ɨɝɪɚɧɢɱɢɬɟɥɹ ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ (Ɉɉɇ) 
 

ȼ ɞɚɧɧɨɦ ɤɭɪɫɨɜɨɦ ɩɪɨɟɤɬɟ Ɉɉɇ ɛɵɥɢ ɜɵɛɪɚɧɵ ɭɩɪɨɳɟɧɧɨ, ɬɨɥɶɤɨ ɩɨ 
ɩɚɪɚɦɟɬɪɭ ɧɚɩɪɹɠɟɧɢɹ. Ɉɉɇ-ɉ-220 ɍɏɅ1. 

 

4.8 ȼɵɛɨɪ ɢ ɩɪɨɜɟɪɤɚ ɤɨɦɦɭɬɚɰɢɨɧɧɵɯ ɚɩɩɚɪɚɬɨɜ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɦ 

ɧɚɩɪɹɠɟɧɢɢ 

 

ɇɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ ɜɵɛɢɪɚɟɦ ɜɵɫɨɤɨɜɨɥɶɬɧɵɣ ɜɵɤɥɸɱɚɬɟɥɶ 
ɝɟɧɟɪɚɬɨɪɧɵɣ ɷɥɟɝɚɡɨɜɵɣ ɄȺȽ-20-80/8000-ɍ1 ɧɚ ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ 20 

ɤȼ, ɪɚɡɪɚɛɨɬɚɧ ɈȺɈ ȼɈ «ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ». Ƚɟɧɟɪɚɬɨɪɧɵɣ ɜɵɤɥɸɱɚɬɟɥɶ 
ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɤɨɦɦɭɬɚɰɢɨɧɧɵɯ ɨɩɟɪɚɰɢɣ ɜ ɰɟɩɹɯ 
ɝɟɧɟɪɚɬɨɪɨɜ. Ɉɧ ɨɛɥɚɞɚɟɬ ɜɵɫɨɤɨɣ ɤɨɦɦɭɬɚɰɢɨɧɧɨɣ ɫɩɨɫɨɛɧɨɫɬɶɸ. ɉɪɨɜɟɞɟɦ 
ɫɪɚɜɧɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ. Ɋɟɡɭɥɶɬɚɬ ɫɪɚɜɧɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 4.10. 

 

Ɍɚɛɥɢɰɚ 4.10 – ɉɪɨɜɟɪɤɚ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɤɨɦɩɥɟɤɫɚ 

Ɋɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ ɄȺȽ-20 

ܷɇɈɆ =  ͳ͵,ͺ ɤȼ ܷɇɈɆ =  ɞɨ ʹͲ ɤȼ 

ɪɚɛ ௠௔௫ܫ =  ͷͺͺ͸ Ⱥ ܫɇɈɆ =  ͺͲͲͲ Ⱥ ܫɉ଴ =  ͷʹ,͵ ɤȺ ܫɈɌɄɅ ɇɈɆ = ͺͲ ɤȺ 

𝑖ɍ = ͳ͵Ͳ,͵ʹ ɤȺ 𝑖ɍ = ʹ͵Ͳ ɤȺ 

 

ȼɵɤɥɸɱɚɬɟɥɶ ɢɞɟɬ ɜ ɤɨɦɩɥɟɤɫɟ ɫ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦɢ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ, 
ɞɪɭɝɢɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ, ɤɨɬɨɪɨɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɞɚɧɧɨɦɭ ɤɥɚɫɫɭ ɧɚɩɪɹɠɟɧɢɹ ɢ 
ɩɪɨɱɢɦ ɭɫɥɨɜɢɹɦ, ɩɨɷɬɨɦɭ ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɩɪɨɜɟɪɤɚ ɧɟ ɬɪɟɛɭɟɬɫɹ. 
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5 Ɋɟɥɟɣɧɚɹ ɡɚɳɢɬɚ ɢ ɚɜɬɨɦɚɬɢɤɚ 

 

ɋɢɥɨɜɨɟ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɩɨɞɫɬɚɧɰɢɣ ɢ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ ɞɨɥɠɧɨ ɛɵɬɶ ɡɚɳɢɳɟɧɨ ɨɬ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɢ 
ɧɚɪɭɲɟɧɢɣ ɧɨɪɦɚɥɶɧɵɯ ɪɟɠɢɦɨɜ ɭɫɬɪɨɣɫɬɜɚɦɢ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ. 

Ɋɚɫɫɦɨɬɪɢɦ ɡɚɳɢɬɵ ɨɫɧɨɜɧɵɯ ɷɥɟɦɟɧɬɨɜ Ƚɗɋ: ɝɟɧɟɪɚɬɨɪɨɜ, 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɢ Ʌɗɉ. 

 

5.1 ɉɟɪɟɱɟɧɶ ɡɚɳɢɬ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍɗ ɫɨɝɥɚɫɧɨ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢɧɢɦɚɟɦ ɤ 
ɭɫɬɚɧɨɜɤɟ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɡɚɳɢɬ ɧɚ ɨɫɧɨɜɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ. 

ɇɚ ɝɥɚɜɧɨɦ ɝɟɧɟɪɚɬɨɪɟ ɋȼ-795/230-32Ɍ: 
 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɲɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ɨɬ ɦɧɨɝɨɮɚɡɧɵɯ 

ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɜ ɨɛɦɨɬɤɚɯ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ; 
 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ (100%) ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ; 
 Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɬɨɤɨɜ ɜɧɟɲɧɢɯ 

ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɢ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ 
ɝɟɧɟɪɚɬɨɪɚ; 

 Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɫɬɚɬɨɪɚ; 
 Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɧɟɲɧɢɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ; 
 Ɂɚɳɢɬɚ ɨɬ ɚɫɢɧɯɪɨɧɧɨɝɨ ɪɟɠɢɦɚ ɛɟɡ ɩɨɬɟɪɢ ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɚɫɢɧɯɪɨɧɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɩɨɬɟɪɟ ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ, ɤɨɧɬɪɨɥɶ ɞɥɢɬɟɥɶɧɨɫɬɢ 

ɮɨɪɫɢɪɨɜɤɢ ɜɨɡɛɭɠɞɟɧɢɹ; 
 ɍɫɬɪɨɣɫɬɜɨ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɨɬɤɚɡɚ ɜɵɤɥɸɱɚɬɟɥɹ (ɍɊɈȼ) ɝɟɧɟɪɚɬɨɪɚ; 
ɇɚ ɫɢɥɨɜɨɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɛɥɨɤɚ ɌȾɐ 160000/220/13,8: 
 Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ; 
 ɍɫɬɪɨɣɫɬɜɨ ɜɵɛɨɪɚ ɩɨɜɪɟɠɞɟɧɧɨɣ ɮɚɡɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, 

ɨɯɜɚɬɵɜɚɸɳɟɟ ɨɛɦɨɬɤɭ ȼɇ (Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ); 

 Ɍɨɤɨɜɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ 
ɧɚ ɡɟɦɥɸ ɜ ɫɟɬɢ 220ɤȼ; 

 Ɋɟɡɟɪɜɧɚɹ ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɧɚ ɫɬɨɪɨɧɟ 13,8ɤȼ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

ɛɥɨɤɚ; 
 Ʉɨɧɬɪɨɥɶ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ ɩɭɫɤɚ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ;  
 Ɋɟɥɟ ɬɨɤɚ ɨɯɥɚɠɞɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɨɬɟɪɢ ɨɯɥɚɠɞɟɧɢɹ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɟɜɚ. 
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ɇɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɋɇ Ƚɗɋ: 
 Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ; 

 Ɇɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ ɫ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦ ɩɭɫɤɨɦ ɩɨ 
ɧɚɩɪɹɠɟɧɢɸ; 

 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ; 

 Ɋɟɥɟ ɬɨɤɚ ɨɯɥɚɠɞɟɧɢɹ. 

ɇɚ ɥɢɧɢɹɯ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ 220ɤȼ: 
 Ɉɫɧɨɜɧɵɟ ɡɚɳɢɬɵ: 
• ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨ-ɮɚɡɧɚɹ ɜɵɫɨɤɨɱɚɫɬɨɬɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɄɁ. 
 Ɋɟɡɟɪɜɧɵɟ ɡɚɳɢɬɵ: 
• 5-ɬɢ ɫɬɭɩɟɧɱɚɬɚɹ ɞɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɦɧɨɝɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ; 
• ɬɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɞɥɹ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ ɩɪɢ 

ɛɥɢɡɤɢɯ ɦɟɠɞɭɮɚɡɧɵɯ ɄɁ; 
• 4-ɯ ɫɬɭɩɟɧɱɚɬɚɹ ɬɨɤɨɜɚɹ ɧɚɩɪɚɜɥɟɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ 

(ɌɇɁɇɉ); 
• ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɨɬɤɥɸɱɟɧɢɹ ɄɁ ɩɪɢ ɨɬɤɚɡɚɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ 

ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɍɊɈȼ 220 ɤȼ. 
  

5.2 Ɋɚɫɱɟɬ ɧɨɦɢɧɚɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ 

 

Ɍɨɤ ɧɚ ɜɵɫɨɤɨɣ ɫɬɨɪɨɧɟ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɱɟɪɟɡ 
ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 

ʑʜܫ  = ܵʜʝʛ ʡܷʑʜ ∙ √͵ = ͳ͸Ͳ ∙ ͳͲଷʹͶʹ ∙ √͵ = ͵ͺͳ,͹ʹ ʏ. (5.1) 

 

Ɍɨɤ ɧɚ ɧɢɡɤɨɣ ɫɬɨɪɨɧɟ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɱɟɪɟɡ 
ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 

ʜʜܫ  = ܵʜʝʛ ʡܷʜʜ ∙ √͵ = ͳ͸Ͳ ∙ ͳͲଷͳ͵,ͺ ∙ √͵ = ͸͸ͻͶ ʏ. (5.2) 

 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ: 
ʜʝʛ ʒܫ  = ܵʜʝʛ ʒܷʜʜ ∙ √͵ = ͳ͵Ͷ ∙ ͳͲଷͳ͵,ͺ ∙ √͵ = ͷ͸Ͳ͸ ʏ. (5.3) 

 

ȼ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪ – ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɫ 
ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ݊ʡʡ = ͸ͲͲͲ/ͷ ʏ. Ɍɨɝɞɚ ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɜɨ 
ɜɬɨɪɢɱɧɨɣ ɜɟɥɢɱɢɧɟ: 
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ሺଶሻʜʝʛ ʒܫ = ʜʝʛ ʒ݊ʡʡܫ = ͷ͸Ͳ͸͸ͲͲͲ/ͷ = Ͷ,͸͹ʹ ʏ. (5.4) 

 

Ɍɨɤ ɪɨɬɨɪɚ ɧɚ ɫɬɨɪɨɧɟ 13,8 ɤȼ: 
 ːܫ ˑˏ ʟʝʡ = ʟʝʡ−ͳ,ʹʹͷͷܫ = ͳͶͲͲͳ,ʹʹͷͷ = ͳͳͶʹ,Ͷ ʏ (5.5) 

 

Ɇɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ: 
 ܵʜʝʛ ʡʔ = ːܫ ˑˏ ʟʝʡ ∙ ܷʜʜ ∙ √͵ = ͳͳͶʹ,Ͷ ∙ Ͳ,Ͷ ∙ √͵ = ͹ͻͳ,ͷ ʑʏ (5.6) 

 

Ɍɨɤ ɪɨɬɨɪɚ: 
ʟʝʡ ʑʜܫ  = ʟʝʡ−ͳ,ʹʹͷͷܫ ∙ ܷʜʜܷʑʜ = ͳͶͲͲͳ,ʹʹͷͷ ∙ Ͳ,Ͷͳ͵,ͺ = ͵͵,ͳͳ ʏ. (5.7) 

 

Ɍɨɤ ɧɚ ɜɵɫɨɤɨɣ ɫɬɨɪɨɧɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ, ɨɩɪɟɞɟɥɹɟɦɵɣ 
ɱɟɪɟɡ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 
ʑʜ ʡʔܫ  = ܵʜʝʛ ʡʔܷʑʜ ∙ √͵ = ͳͲͲͲͳ͵,ͺ ∙ √͵ = Ͷͳ,ͺͶ ʏ. (5.8) 

 

ɇɚ ɨɬɩɚɣɤɟ ɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɭ ɜɨɡɛɭɠɞɟɧɢɹ ɭɫɬɚɧɚɜɥɢɜɚɟɦ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɫ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ݊ʡʡ = Ͷͷ/ͷ ʏ. Ɍɨɝɞɚ 
ɬɨɤ ɪɨɬɨɪɚ ɜɨ ɜɬɨɪɢɱɧɨɣ ɜɟɥɢɱɢɧɟ: 

ሺଶሻʟʝʡܫ             = ʟʝʡ ʑʜ݊ʡʡܫ = ͵͵,ͳͳͶͷ/ͷ = ͵,͸͹ͻ ʏ. (5.9) 

 

5.4 Ɉɩɢɫɚɧɢɟ ɡɚɳɢɬ ɢ ɪɚɫɱɟɬ ɢɯ ɭɫɬɚɜɨɤ 

 

5.4.1 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ (I∆G) 
 

ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɨɣ 
ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɟɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɣ ሺܫʠʟ < Ͳ,ʹ ∙  ʜሻɡɚɳɢɬɨɣ ɨɬ ɦɟɠɞɭɮɚɡɧɵɯܫ
ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɜ ɨɛɦɨɬɤɟ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ. 

Ɂɚɳɢɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɬɪɟɯɮɚɡɧɨɣ ɢ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɬɨɤɚ 
ɜ ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɚɯ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɬɨɤɚ ɜ 
ɧɟɣɬɪɚɥɶɧɵɯ ɜɵɜɨɞɚɯ. 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ:ܫʜʝʛ = ͷ͸Ͳ͸ ʏ.  
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ:𝜂ʡʡ = ͸ͲͲͲ/ͷ ʏ. 
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1) ɇɚɱɚɥɶɧɵɣ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɩɪɢ 
ɦɚɥɵɯ ɬɨɪɦɨɡɧɵɯ ɬɨɤɚɯ. ȼɟɥɢɱɢɧɚܫʠʟ.ʝ ɜɵɛɢɪɚɟɬɫɹ ɫ ɭɱёɬɨɦ ɜɨɡɦɨɠɧɨɫɬɢ 
ɨɬɫɬɪɨɣɤɢ ɡɚɳɢɬɵ ɨɬ ɬɨɤɚ ɧɟɛɚɥɚɧɫɚ ɧɨɦɢɧɚɥɶɧɨɝɨ ɪɟɠɢɦɚ: 

ʜʐሺʜሻܫ  = ʙʝʓʜ ∙ 𝑖݂ ∙ ʜܫ = Ͳ,ͷ ∙ Ͳ,ͳ ∙  ʜ, (5.10)ܫ

 

ɝɞɟ ʙʝʓʜ = Ͳ,ͷ - ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ;  𝑖݂ = Ͳ,ͳ - ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ. 
ɍɫɬɚɜɤɚ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
ʠʟ.଴ܫ  ൒ ʜܭ ∙ ʜʐሺʜሻܫ = ʹ ∙ Ͳ,ͷ ∙ Ͳ,ͳ ∙ ʜܫ = Ͳ,ͳ ∙  ʜ, (5.11)ܫ

 

ɝɞɟ ܭʜ = ʹ - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ: ܫʠʟ.ʝ = Ͳ,ͳͷ ∙ .ʜܫ = Ͳ,ͳͷ ∙ Ͷ,͸͹ʹ = Ͳ,͹ͲͲͺ ʏ. 
2) Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ܭʡ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɤ 

ɩɨɜɪɟɠɞɟɧɢɹɦ ɩɪɢ ɩɪɨɬɟɤɚɧɢɢ ɬɨɤɚ ɧɚɝɪɭɡɤɢ. ȼɟɥɢɱɢɧɚܭʡ ɜɵɛɢɪɚɟɬɫɹ ɫ ɭɱɟɬɨɦ 
ɨɬɫɬɪɨɣɤɢ ɡɚɳɢɬɵ ɨɬ ɬɨɤɨɜ ɧɟɛɚɥɚɧɫɚ, ɜɵɡɜɚɧɧɵɯ ɩɨɝɪɟɲɧɨɫɬɹɦɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɩɪɢ ɫɤɜɨɡɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ. 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ 
ɡɚɦɵɤɚɧɢɢ ɪɚɜɟɧ:  

ʜʐሺʙʖሻܫ  = ʙʏʞ ∙ 𝑖݂ ∙ ʙʝʓʜ ∙  ʛʏʙʠ, (5.12)ܫ

 

ɝɞɟ ʙʏʞ = ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ;  𝑖݂ = Ͳ,ͳ - ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ; ʙʝʓʜ = Ͳ,ͷ - ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ (0,5-ɞɥɹ 
ɨɞɧɨɬɢɩɧɵɯ ɌɌ, 1,0 ɞɥɹ ɪɚɡɧɵɯ ɌɌ); ܫʛʏʙʠ - ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɱɟɪɟɡ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɜ ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɚɯ 
ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ; 

ʛʏʙʠܫ  = ܧ ′̂′𝑥ௗ′′ ∙ ʜܫ = ͳͲ,ʹ ∙ ͷ͸Ͳ͸ = ʹͺͲ͵Ͳʏ. (5.13) 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɪɚɜɟɧ ɩɨ (5.12): 

ʜʐሺʙʖሻܫ   = ʹ ∙ Ͳ,ͳ ∙ Ͳ,ͷ ∙ ʹͺͲ͵Ͳ = ʹͺͲ͵ ʏ.  

 

Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
ʡܭ  > ʜʐሺʙʖሻܫ  ∙ ʡܫʜܭ = ʹͺͲ͵ ∙ ʹʹͺͲ͵Ͳ = Ͳ,ʹ (5.14) 
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ɝɞɟ ܭʜ = ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ;  ܫʡ - ɬɨɤ ɬɪɟɯɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ. 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭܭʡ = Ͳ,͵. 
3) ɍɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ ɬɨɪɦɨɠɟɧɢɹ (ɭɜɟɥɢɱɢɜɚɟɬ ɡɨɧɭ ɪɚɛɨɬɵ ɡɚɳɢɬɵ ɛɟɡ 

ɬɨɪɦɨɠɟɧɢɹ): 
ʜʡܫ  = ʠʟʙʡ∗ܫ = Ͳ,ͳͷͲ,͵ = Ͳ,ͷ.  (5.15) 

 

4) Ɍɨɪɦɨɡɧɨɣ ɬɨɤ ȼ ɨɩɪɟɞɟɥɹɟɬ ɬɨɱɤɭ ɢɡɥɨɦɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɫɪɚɛɚɬɵɜɚɧɢɹ. ɉɪɢ ɜɵɛɨɪɟ ȼ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɭɫɥɨɜɢɟ: 

ܤ  ൒ ʠʟʙʡ∗ܫ = Ͳ,ͳͷͲ,͵ = Ͳ,ͷ. (5.16) 

 

ɉɪɢɧɢɦɚɟɦ ɬɢɩɨɜɨɟ ɡɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ȼ = 1,5 (ɩɪɢ ɷɬɨɦ ɭɫɥɨɜɢɟ 
ɜɵɩɨɥɧɹɟɬɫɹ). 

ɇɚ ɪɢɫɭɧɤɟ 5.1 ɩɪɢɜɟɞɟɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ 
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ. 

 

 
Ɋɢɫɭɧɨɤ 5.1 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ 

ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ 

 

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

  

5.4.2 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ (Un 
(Uo)) 

 

Ɂɚɳɢɬɚ ɨɛɟɫɩɟɱɢɜɚɟɬ 100% ɨɯɜɚɬ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ, 
ɪɚɛɨɬɚɸɳɟɝɨ ɜ ɪɟɠɢɦɟ ɢɡɨɥɢɪɨɜɚɧɧɨɝɨ ɛɥɨɤɚ ɢ ɧɟ ɢɦɟɸɳɟɝɨ ɝɚɥɶɜɚɧɢɱɟɫɤɨɣ 
ɫɜɹɡɢ ɫ ɫɢɫɬɟɦɨɣ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ. 
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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 ɝɥɚɜɧɵɯ 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 ሺܷʝ Эʚ.ʠʡ.ሻɩɪɢ ɄɁ ɧɚ ɡɟɦɥɸ ɧɚ 
ɫɬɨɪɨɧɟ ȼɇ. 

Ɋɚɫɱɟɬ ܷʝ Эʚ.ʠʡ. ɜɵɩɨɥɧɟɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɬɨɞɢɤɨɣ, ɪɟɤɨɦɟɧɞɨɜɚɧɧɨɣ 
Ɋɭɤɨɜɨɞɹɳɢɦɢ ɍɤɚɡɚɧɢɹɦɢ. 

ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ, ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ 
ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ ɢɧɞɭɤɰɢɟɣ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ .52. 

 

Ɋɢɫɭɧɨɤ 5.2 - ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ 

 ʠʒ – ɟɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɧɚ ɡɟɦɥɸ; ʠʡ – ɟɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɇɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ ɡɟɦɥɸ; ʠʧ – ɟɦɤɨɫɬɶ ɲɢɧɨɩɪɨɜɨɞɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɡɟɦɥɟ; ʠʙʏʒ – ɟɦɤɨɫɬɶ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ; 
ɋɭɦɦɚɪɧɚɹ ɟɦɤɨɫɬɶ ɮɚɡɵ ɫɟɬɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
Σܥ  = ʡܥ + ʠʒ + ʠʧ + ʠʙʏʒ = Ͳ,ͲͲ͹͵ + Ͳ,͹ͳ + Ͳ,ͲͲͺ + Ͳ,͵Ͷ == ͳ,Ͳ͸ͷ͵ ˏˍʣ˗˃ˊ˖, (5.17) 

 

ɇɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢ 

ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɹɯ ɧɚ ɫɬɨɪɨɧɟ 220 ɤȼ: 

  ܷʝ Эʚ.ʠʡ = ʙ ∙ ܷ଴ ∙ ʠʡሺߤ଴ሻʠʡሺߤ଴ሻ + ʠΣ, (5.18) 
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ɝɞɟ ʙ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ܷ଴ ɩɨ ɨɛɦɨɬɤɟ 
ȼɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɋɭɤɨɜɨɞɹɳɢɦɢ ɍɤɚɡɚɧɢɹɦɢ ɞɥɹ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɫ ɝɥɭɯɨɡɚɡɟɦɥɟɧɧɨɣ ɧɟɣɬɪɚɥɶɸ, ʙ = Ͳ,ͷ; ʠʡሺߤ଴ሻ – ɟɦɤɨɫɬɶ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɜɵɫɲɟɝɨ ɢ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɨɞɧɨɣ 
ɮɚɡɵ ɬɪɚɫɧɮɨɪɦɚɬɨɪɚ, ʠʡሺߤ଴ሻ = Ͳ,ͲͲͻ ˏˍʣ˗˃ˊ˖ ; ܷ଴ – ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɡɚɦɵɤɚɧɢɢ ɧɚ ɡɟɦɥɸ ɧɚ 
ɫɬɨɪɨɧɟ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ: 

 ܷ଴ = ͳ͵ ∙ ܷʜʝʛ ʑʜ √͵ = ͳ͵⁄ ∙ ʹͶʹ√͵ = Ͷ͸,ͷ͹ ˍʑ. (5.19) 

 

ɋɭɦɦɚɪɧɵɣ ɟɦɤɨɫɬɧɨɣ ɬɨɤ ɫɟɬɢ 13,8 ɤȼ: 
𝐶ܫ  = ͳ,͹͵ ∙ ܷʚ ∙ 𝜔 ∙ ʠΣ = ͳ,͹͵ ∙ Ͷ͸,ͷ͹ ∙ ͵ͳͶ ∙ ͳ,Ͳ͸ͷ͵ ∙ ͳͲ−଺ = 

 = ʹ͸,ͻ͵ ʏ.  (5.20) 

 

ɇɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢ 
ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ ɧɚ ɫɬɨɪɨɧɟ 220 ɤȼ (ɩɨ ɮɨɪɦɭɥɟ 5.18): 

 ܷʝ Эʚ.ʠʡ. = Ͳ,ͷ ∙ Ͷ͸ͷ͹Ͳ ∙ Ͳ,ͲͲͻͲ,ͲͲͻ + ͳ,Ͳ͸ͷ͵ = ʹͲͶ,͸ ʑ. (5.21) 

 

ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɨɩɪɟɞɟɥɢɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ: 
 ܷʠʟ ൒ ʙʜʙʑ ∙ ͵݊ʡʜ ∙ ܷ଴ Эʚ.ʠʡ = ͳ,ͷͲ,ͻͷ ∙ ʹͲͶ,͸ͳ͵,ͺ√͵ ∙ Ͳ,ͳ͵ = ͳ,͵ͷ, 

(5.22) 

 

ɝɞɟ ʙʜ = ͳ,ͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; ݊ʡʜ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ Ɍɇ; ʙʑ = Ͳ,ͻͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ. ܷ଴ ɢɦɟɟɬ ɭɫɬɚɜɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɪɟɝɭɥɢɪɭɟɦɭɸ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 5 ɞɨ 20 ȼ. 

ɉɪɢɧɢɦɚɟɦ ɫɥɟɞɭɸɳɢɟ ɭɫɬɚɜɤɢ: ܷ଴ଵீɫ ɭɫɬɚɜɤɨɣ 6 ȼ ɞɟɣɫɬɜɭɟɬ ɫ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɫɢɝɧɚɥ; ܷ଴ଶீ ɫ ɭɫɬɚɜɤɨɣ 10 ȼ ɢ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5ɫ 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. 
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2) ȼɬɨɪɨɣ ɨɪɝɚɧ ܷ଴ଷɪɟɚɝɢɪɭɟɬ ɧɚ ɫɨɨɬɧɨɲɟɧɢɟ ɧɚɩɪɹɠɟɧɢɟ ɬɪɟɬɟɣ 
ɝɚɪɦɨɧɢɤɢ ɜ ɧɟɣɬɪɚɥɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɢ ɡɚɳɢɳɚɟɬ ɩɨɪɹɞɤɚ 30% ɜɢɬɤɨɜ 
ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɧɟɣɬɪɚɥɢ. 

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

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɟɣɬɪɚɥɢ ɝɟɧɟɪɚɬɨɪɚ ɞɨ ɦɟɫɬɚ ɡɚɦɵɤɚɧɢɹ ɜ ɨɛɦɨɬɤɟ ɫɬɚɬɨɪɚ 
ɡɚɜɢɫɢɬ ɨɬ ܭʡ: 

 ʤ = ͳʙʡ + ʹ = ͳ͵,ͳ = ͵ʹ,ʹͷ%. (5.23) 

 

ɉɪɢ ܭʡ = ͳ,ͳ ɨɪɝɚɧ ܷ଴ଷ 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. 

 

5.4.3 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ (U1>), (U2>) 
 

ɍɫɬɚɜɤɚ ɡɚɳɢɬɵ U2> ɜɵɛɢɪɚɟɬɫɹ: 
 ܷ𝐶ʟଶ = ͳ,Ͷ ∙ ܷʜ݊ʡʜ = ͳ,Ͷ ∙ ͳ͵ͺͲͲͳ͵ͺͲͲ/ͳͲͲ = ͳͶͲ ʑ. (5.24) 

 

2) ȼ ɞɨɩɨɥɧɟɧɢɟ ɤ ɜɵɲɟɭɤɚɡɚɧɧɨɣ ɡɚɳɢɬɟ ɧɚ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɭɫɦɨɬɪɟɧ 
ɜɬɨɪɨɣ ɨɪɝɚɧ U1> ɫ ɭɫɬɚɜɤɨɣ ͳ,ʹ ∙ ܷʜ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɪɚɛɨɬɵ ɜ ɪɟɠɢɦɟ 
ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɢɥɢ ɩɪɢ ɫɛɪɨɫɟ ɧɚɝɪɭɡɤɢ. 

U1> ɜɜɨɞɢɬɫɹ ɜ ɪɚɛɨɬɭ ɜ ɪɟɠɢɦɟ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɝɟɧɟɪɚɬɨɪɚ. 
ɍɫɬɚɜɤɚ U1> ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ: 
 ܷ𝐶ʟଵ = ͳ,ʹ ∙ ܷʜ݊ʡʜ = ͳ,ʹ ∙ ͳ͵ͺͲͲͳ͵ͺͲͲ/ͳͲͲ = ͳʹͲ ʑ. (5.25) 

 

ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɬɨɤɚ, ɤɨɧɬɪɨɥɢɪɭɸɳɟɝɨ ɨɬɫɭɬɫɬɜɢɟ ɬɨɤɚ ɜ ɰɟɩɢ 
ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɫɬɨɪɨɧɟ 220 ɤȼ ɩɪɢɧɢɦɚɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɪɚɜɧɨɣ Ͳ,Ͳͻ ∙  .ʜܫ

Ɂɚɳɢɬɚ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 

ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
 

5.4.4 Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 
ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ (I2) 

 

Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ 
ɝɟɧɟɪɚɬɨɪɚ ɬɨɤɚɦɢ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɜɧɟɲɧɢɯ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɦɟɠɞɭɮɚɡɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ ɢ ɞɪɭɝɢɯ 
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ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɪɟɠɢɦɚɯ ɷɧɟɪɝɨɫɢɫɬɟɦɵ, ɚ ɬɚɤɠɟ ɩɪɢ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 
ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ ɜ ɫɚɦɨɦ ɝɟɧɟɪɚɬɨɪɟ. 

Ɂɚɳɢɬɚ ɪɟɚɝɢɪɭɟɬ ɧɚ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ܫ∗ଶ: 

ଶ∗ܫ  =  ʜ, (5.26)ܫଶܫ

 

ɝɞɟ ܫଶ– ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɩɟɪɜɢɱɧɨɣ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɚ,  ܫʜ– ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ ɜ ɩɟɪɜɢɱɧɨɣ ɰɟɩɢ. 
Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɧɟɫɢɦɦɟɬɪɢɱɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɧɟɢɡɦɟɧɧɨɦ 

ɡɧɚɱɟɧɢɢ ɬɨɤɚ ܫଶ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɜɵɪɚɠɟɧɢɟɦ: 
ʓʝʞݐ  = ଶଶ∗ܫܣ , (5.27) 

 

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

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

ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ:ܫ∗ଶʠʗʒʜ = Ͳ,Ͳ͹; 
ଶʠʗʒʜܫ  = Ͳ,Ͳ͹ ∙ ʜܫ = Ͳ,Ͳ͹ ∙ ͷ͸Ͳ͸ = ͵ͻʹ,Ͷʹ ʏ ሺͲ,Ͳ͹ ∙  ʜሻ. (5.28)ܫ

 

2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ ሺܫଶʞʢʠʙሻ ɫɪɚɛɚɬɵɜɚɟɬ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 
ɭɜɟɥɢɱɟɧɢɢ ɡɧɚɱɟɧɢɹ ܫଶɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ ɜɵɛɢɪɚɟɬɫɹ ɩɨ 
ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɝɨ ɩɭɫɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɩɪɢ ݐʛʏʙʠ =͸ͲͲ ˔. 

ɉɪɢ ɷɬɨɦ: 
ଶ∗ܫ  = √ʏݐ = √ ʹͲ͸ͲͲ = Ͳ,ͳͺ. (5.29) 

 

ɍɫɬɚɜɤɚ ɪɚɜɧɚ: 
ଶʞʢʠʙ∗ܫ  = ଶʙʜ∗ܫ = Ͳ,ͳͺͳ,ʹ = Ͳ,ͳͷ, (5.30) 

 

ɝɞɟ ʙʜ = ͳ,ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 
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ଶʞʢʠʙܫ = Ͳ,ͳͷ ∙ ʜܫ = ͺͶͲ,ͻ ʏ ሺͲ,ͳͷ ∙  ʜሻ. (5.31)ܫ

 

ɉɪɢ ɷɬɨɦ ɞɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ 
ɩɨ ɬɟɩɥɨɜɨɦɭ ɞɟɣɫɬɜɢɸ ɬɨɤɚ, ɪɚɜɧɨɝɨ ܫ∗ଶʞʢʠʙ = Ͳ,ͳͷ: 

ʓʝʞݐ  = ʏܫ∗ଶʞʢʠʙଶ = ʹͲͲ,ͳͷଶ ≈ ͺͺͲ ˔. (5.32) 

 

3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɩɪɢ ɭɞɚɥɟɧɧɵɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 
ɪɟɠɢɦɚɯ, ɫɨɩɪɨɜɨɠɞɚɸɳɢɯɫɹ ɬɨɤɚɦɢ ɩɟɪɟɝɪɭɡɤɢ ܫଶ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ, ɨɩɪɟɞɟɥɹɟɦɨɣ ɭɪɚɜɧɟɧɢɟɦ: 

ʠʟݐ  = ʹͲሺܫ∗ଶሻଶ, (5.33) 

 ʏʗʝ = ʹͲ = ଶଶ∗ܫ ∙  ʠʟ. (5.34)ݐ

 

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 80 125 220 500 

 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ 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) 
 

ɂɫɯɨɞɹ ɢɡ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɜɪɟɦɹ 
ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɢɦɚɟɦ: t ɦɢɧ. = 20 ɫ, t ɦɚɤɫ. = 600 ɫ. 
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ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɢɦɢɬɢɪɭɟɬ ɩɪɨɰɟɫɫ ɨɯɥɚɠɞɟɧɢɹ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ 
ɩɨɫɥɟ ɭɫɬɪɚɧɟɧɢɹ ɩɟɪɟɝɪɭɡɤɢ ɩɨ ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɦɭ ɡɚɤɨɧɭ. ɉɪɢ ɷɬɨɦ 
ɩɪɨɦɟɠɭɬɨɤ ɜɪɟɦɟɧɢ, ɡɚ ɤɨɬɨɪɵɣ ɩɟɪɟɝɪɟɜ ɝɟɧɟɪɚɬɨɪɚ ɫɧɢɠɚɟɬɫɹ ɨɬ 
ɦɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɨɣ ɜɟɥɢɱɢɧɵ ɞɨ 0,135 ɨɬ ɷɬɨɣ ɜɟɥɢɱɢɧɵ, ɭɫɥɨɜɧɨ 
ɧɚɡɵɜɚɟɬɫɹ ɜɪɟɦɟɧɟɦ «ɩɨɥɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ» (Iɨɯɥ) ɢ ɪɟɝɭɥɢɪɭɟɬɫɹ ɜ ɞɢɚɩɚɡɨɧɟ 
ɨɬ 10 ɞɨ 999 ɫ. ɗɬɨɬ ɩɚɪɚɦɟɬɪ ɜɵɫɬɚɜɥɹɟɬɫɹ ɫɨɝɥɚɫɧɨ ɭɤɚɡɚɧɢɹɦ ɡɚɜɨɞɚ-

ɢɡɝɨɬɨɜɢɬɟɥɹ (tɨɯɥ= 100ɫ). 
4) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ  ሺܫଶʝʡʠሻ ɫɪɚɛɚɬɵɜɚɟɬ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 

ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ܫଶɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɢ ɹɜɥɹɟɬɫɹ 
ɡɚɳɢɬɨɣ ɨɬ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ. 

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

ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ; 
ɂɡ ɭɫɥɨɜɢɹ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɪɢ ɞɜɭɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ 

ɡɚɦɵɤɚɧɢɢ ɧɚ ɲɢɧɚɯ ȼɇ ɛɥɨɤɚ ɢ ɧɚ ɨɬɯɨɞɹɳɢɯ BɅ. 
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: 
∗.ଶʠ.ʖܫ  ൑ ʦܭʛʗʜଶܫ = ͳͳ,͵ ∙ ሺ𝑥ௗ∗′′ + 𝑥ʒ∗ + ʹ ∙ 𝑥ʡ∗ሻ = = ͳͳ,͵ ∙ ሺ͸ͳ,ͷ + ͻʹ,ʹ͸ + ʹ ∙ Ͳ,ͲͲͲ͹ͷሻ = Ͳ,ͲͲͷ ˑ. ˈ., (5.35) 

 

ɝɞɟ 𝑥ௗ∗′′ = 𝑥ௗ′′ ቀ𝑈ʑʜ𝑈ʜʜቁଶ = Ͳ,ʹ ቀଶସଶଵଷ,଼ቁଶ = ͸ͳ,ͷ- ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ 
ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɜɵɫɨɤɨɣ ɫɬɨɪɨɧɟ ɧɚɩɪɹɠɟɧɢɹ; 𝑥ʒ∗ = 𝑥ʒ ቀ𝑈ʑʜ𝑈ʜʜቁଶ = Ͳ,͵ ቀଶସଶଵଷ,଼ቁଶ = ͻʹ,ʹ͸- ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɜɵɫɨɤɨɣ ɫɬɨɪɨɧɟ ɧɚɩɪɹɠɟɧɢɹ;   𝑥ʡ∗ = 𝑈ʙ%ଵ଴଴ ∙ 𝑆ʐ𝑆ːˑˏ = ଴,ଵଶଵ଴଴ ∙ ଵ଴଴ଵ଺଴ = Ͳ,ͲͲͲ͹ͷ  - ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜ 
ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ. 

 

Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɧɚ ɫɬɨɪɨɧɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 

∗.ଶʠ.ʖܫ  = ∗.ଶʠ.ʖܫ ∙ ʹ ∙ ܷʑʜܷʜʜ = Ͳ,ͲͲͷ ∙ ʹ ∙ ʹͶʹͳ͵,ͺ = Ͳ,ͳ͹ͷ ˑ. ˈ. (5.36) 
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ɛ) ɩɨ ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɤ ɩɨɜɪɟɠɞɟɧɢɹɦ ɜ ɤɨɧɰɟ 
ɥɢɧɢɣ 220ɤȼ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɜɵɤɥɸɱɚɬɟɥɟɣ ɧɚ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɦ ɤɨɧɰɟ ȼɅ ɢ 
ɪɚɛɨɬɟ ɜɫɟɯ ɝɟɧɟɪɚɬɨɪɨɜ: 

 

ɉɪɢ ɞɜɭɯɮɚɡɧɨɦ ɄɁ ɜ ɤɨɧɰɟ ɥɢɧɢɢ: 
∗.ଶʠ.ʖܫ  ൑ ʦܭʛʗʜଶܫ = ͳͳ,ʹ ∙ ሺ𝑥ௗ∗′′ + 𝑥ʒ∗ + ʹ ∙ 𝑥ʡ∗ + ʹ𝑥∗ˎሻ = 

 = ͳͳ,ʹ ∙ ሺ͸ͳ,ͷ + ͻʹ,ʹ͸ + ʹ ∙ Ͳ,Ͳ͹ͷ + ʹ ∙ Ͳ.ͲͶʹ͹ሻ = Ͳ.ͲͲͷͶ ˑ. ˈ., (5.37) 

 

ɝɞɟ 𝑥∗ˎ = 𝑆˄.𝑈˄.మ ∙ 𝑥ˎ = ଵ଴଴ ଶସଶమ ∙ ʹͷ,Ͳͳʹͷ = Ͳ,ͲͶʹ͹. 
 

Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɧɚ ɫɬɨɪɨɧɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 

.ଶʠ.ʖܫ  = ∗.ଶʠ.ʖܫ ∙ ʹ ∙ ܷʑʜܷʜʜ = Ͳ.ͲͲͷͶ ∙ ʹ ∙ ʹͶʹͳ͵,ͺ = Ͳ,ͳͻ ˑ. ˈ. (5.38) 

 

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. 

 

5.4.5 Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ሺ𝑰૚ሻ 

 

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

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

ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: 
ʠʗʒʜܫ  = ʜܭ ∙ ʑܭʜܫ = ͳ,Ͳͷ ∙ ʜͲ,ͻͺܫ = ͳ,Ͳ͹ ∙  ʜ, (5.39)ܫ

 

ɝɞɟ ܭʜ = ͳ,Ͳͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; ܭʑ = Ͳ,ͻͺ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ. 
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ݐ = ͻ ˔. 
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ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ 
ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ ɢɧɬɟɝɪɚɥɶɧɨɝɨ 
ɨɪɝɚɧɚ. 

ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ: 
ଵʞʢʠʙܫ  = ͳ,Ͳͺ ∙ ʜͲ,ͻͺܫ = ͳ,ͳ ∙  ʜ. (5.40)ܫ

 

ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɫ ɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ. 
ɍɫɬɚɜɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɢɧɬɟɝɪɚɥɶɧɨɣ 

ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɣ ɜ ɬɚɛɥɢɰɟ 5.2. 

 

Ɍɚɛɥɢɰɚ 5.2 - ɍɫɬɚɜɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɢɧɬɟɝɪɚɥɶɧɨɣ 
ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ 

Ʉɪɚɬɫɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ ܫ ⁄ɇܫ  

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 ሺܫଵሻ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.4. 

 

 
Ɋɢɫɭɧɨɤ 5.4 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ 

ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ሺܫଵሻ 

 

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. 

Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. 

ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ:  
ଵʝʡʠܫ  = ͳ,ʹ ∙ ʜʝʛͲ,ͻͺܫ = ͳ,ʹʹͶ ∙  ʜʝʛ, (5.41)ܫ
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Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɜɵɩɨɥɧɟɧɚ ɫ ɩɭɫɤɨɦ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ ܷʒ. 
ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɹɬɨ ɪɚɜɧɵɦ: 

 ܷʠʟ = Ͳ,͸ͺ ∙ ܷʜʝʛܭʑ ∙ ݊ʡ = Ͳ,͸ͺ ∙ ͳ͵ͺͲͲͳ,Ͳ͵ ∙ ͳ͵ͺͲͲͳͲͲ = ͸͸ ʑ. (5.42) 

 

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. 

 

5.4.6 Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ሺ𝒁૚ <ሻ, ሺ𝒁૛ <ሻ 

 

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. 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɜɵɛɢɪɚɟɬɫɹ ɩɨ ɭɫɥɨɜɢɸ 
ɨɛɟɫɩɟɱɟɧɢɹ ɞɟɣɫɬɜɢɹ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ ɧɟ ɛɨɥɟɟ 1ɫ. 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. ܼଵ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɧɚɩɪɹɠɟɧɢɸ 220 ɤȼ, ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 

ɚ) ɩɨ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ ɩɟɪɜɨɣ ɫɬɭɩɟɧɶɸ ɡɚɳɢɬ ɜɥ 220 ɤȼ ɍɫɬɶ-Ȼɢɤɢɧɫɤɨɣ 
Ƚɗɋ – ɩ/ɫɬ ɇɉɋ-36: 

 ܼଵ ൑ Ͳ,ͺ ∙ ܼʡ + Ͳ,ͺܭʡ ∙ ܼଵʚ′ = Ͳ,ͺ ∙ Ͷ͵,ͻ + Ͳ,Ͷͅ ∙ ʹͷ,ͻ͸ == ͶͲ,͵ͳ ʝˏ, (5.43) 

 

ɝɞɟ ܭʡ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ, ɱɬɨ ɥɢɧɢɢ ɩɚɪɚɥɥɟɥɶɧɵ; ܼʡ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɫɮɨɪɦɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɧɚɩɪɹɠɟɧɢɸ ɫɬɨɪɨɧɵ 
220 ɤȼ; 

 ܼʡ = Ͳ,ͳʹ ∙ ʹͶʹͳ͸Ͳ ଶ = Ͷ͵,ͻ ʝˏ.  

 

ȼ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ, ɩɪɢɜɟɞɟɧɧɵɯ ɤ ɧɨɦɢɧɚɥɶɧɵɦ ɩɚɪɚɦɟɬɪɚɦ 
ɝɟɧɟɪɚɬɨɪɚ: 

 ܼଵ ˑ.ˈ. ൑ Ͳ,ͺ ∙ Ͳ,ͳʹ ∙ ͳ͸Ͳͳ͸Ͳ + Ͳ,Ͷͅ ∙ ͳ͸ͲʹͶʹଶ ∙ ʹͷ,ͻ͸ = Ͳ,ͳͳ. (5.44) 
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ܼଵɜ ɩɟɪɜɢɱɧɵɯ Ɉɦ ɫɨɫɬɚɜɢɬ: 
 ܼଵ = ܼଵ ˑ.ˈ. ∙ ܼ˄ = Ͳ,ͳͳ ∙ ͳ,Ͷʹ = Ͳ,ͳͷ͸ ʝˏ, (5.45) 

 

ɝɞɟ ܼ˄ = 𝑈మ˄𝑆ʜʒ = ଵଷ.଼మଵଷସ = ͳ,Ͷʹ.                       (5.46) 

 

ɍɫɬɚɜɤɚ ɛɭɞɟɬ ɪɚɜɧɚ: 
 ܼଵ𝐶ଷ = ܼଵ ∙ ݊ʡ݊ʜ = Ͳ,ͳͷ͸ ∙ ͸ͲͲͲͷͳ͵ͺͲͲͳͲͲ = ͳ,͵ͷͺ ʝˏ. (5.47) 

 

ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܼଵ = ͳ,͵ͷͺ ʝˏ. 
Ɏɭɧɤɰɢɹ ∆ܼ ɨɬɥɢɱɚɟɬ ɩɨɜɪɟɠɞɟɧɢɟ ɨɬ ɤɚɱɚɧɢɣ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɩɨ 

ɫɤɨɪɨɫɬɢ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɢɡɦɟɧɟɧɢɹ ɩɨɥɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ. ɍɫɬɚɜɤɚ ɮɭɧɤɰɢɢ ∆ܼ, ɜ ɫɜɹɡɢ ɫ ɨɬɫɭɬɫɬɜɢɟɦ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ, ɩɪɢɧɢɦɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɞɚɧɧɵɯ, 
ɪɚɫɫɱɢɬɚɧɧɵɯ ɪɚɧɟɟ, ∆ܼ = ͵Ͳ ʝˏ˔ˈˍ. 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ 
ɨɬɫɬɪɨɣɤɢ ɨɬ ɪɟɠɢɦɚ ɧɚɝɪɭɡɤɢ ɢ ɪɟɠɢɦɚ ɮɨɪɫɢɪɨɜɤɢ ɜɨɡɛɭɠɞɟɧɢɹ. 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ: 
 ܼʜʏʒʟ = ܷʜʝʛ√͵ ∙ ʜʏʒʟܫ = ͳ͵,ͺ ∙ ͳͲଷ√͵ ∙ ͹ͲͷͲ = ͳ,ͳ͵ ʝˏ,  

 

ɝɞɟ ܫʜʏʒʟ – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ, Ⱥ. 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ 

ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɜɵɩɨɥɧɹɟɬɫɹ ɪɚɫɱɟɬ ɬɨɤɚ ɫɬɚɬɨɪɚ ɩɪɢ ɞɜɨɣɧɨɦ ɬɨɤɟ 
ɜɨɡɛɭɠɞɟɧɢɹ ሺʹ ∙ ʑ.ʜ.ሻ ɢ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɡɚɠɢɦɚɯ ɫɬɚɬɨɪɚ Ͳ,ͻͷܫ ∙ ܷʜ (ɛɟɡ ɭɱɟɬɚ 
ɧɚɫɵɳɟɧɢɹ): 

ʣܫ              = ʹ ∙ .ʑ.ʤ.ʤܫʑ.ʜʝʛܫ − Ͳ,ͻͷ𝑥ௗ = ʹ ∙ ͳͶͲͲͻʹͻ − Ͳ,ͻͷͲ,ͻ͸ = ʹ,ͳͷ, (5.48) 

 

ɝɞɟ ܫʑ.ʤ.ʤ. – ɬɨɤ ɪɨɬɨɪɚ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ, Ⱥ; 𝑥ௗ – ɫɢɧɯɪɨɧɧɨɟ ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɩɪɨɞɨɥɶɧɨɣ 
ɨɫɢ. 

ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɷɬɨɦ ɪɟɠɢɦɟ: 
 ܼʜʏʒʟ.ʣ = Ͳ,ͻͷ ∙ ܷʜܫʣ = Ͳ,ͻͷ ∙ ͳʹ,ͳͷ = Ͳ,ͶͶʹ ˑ. ˈ., (5.49) 
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𝜑 ʜʏʒʟ.ʣݏ݋ܿ = 𝜑ʜͲ,ͻͷݏ݋ܿ ∙ ʣܫ = Ͳ,ͺͲ,ͻͷ ∙ ʹ,ͳͷ = Ͳ,͵ͻʹ,  

(5.50) 

 

ɍɝɨɥ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ ɪɚɜɟɧ 𝜑ʜʏʒʟ.ʣ = ͸͹°. 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 
 ܼ𝐶 ʖூூ = ܼʜʏʒʟ.ʣʙʜ = Ͳ,ͶͶʹͳ,ͳ = Ͳ,ͶͶʹ ˑ. ˈ., (5.51) 

 ܼ𝐶 ʖூூ = ܼூூ ˑ.ˈ. ∙ ܼʐ = Ͳ,ͶͶʹ ∙ ͳ͵.ͺଶͳ͵Ͷ = Ͳ,ͷ͹ ʝˏ. (5.52) 

 

Ɂɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ɫɨɫɬɚɜɢɬ: 
 ܼ𝐶 ʖூூ = ܼʠ.ʖ.ூூ ∙ ݊ʡ݊ʜ = Ͳ,ͷ͹ ∙ ͸ͲͲͲ/ͷͳ͵ͺͲͲ/ͳͲͲ = Ͷ,ͻ͹ ʝˏ. (5.53) 

 

ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܼூூ = ͷ,Ͳ ʝˏ. 
ȼɟɥɢɱɢɧɚ ɫɦɟɳɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹɩɨ ɨɫɢ ɦɚɤɫɢɦɚɥɶɧɨɣ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 12%. ɍɫɬɚɜɤɢ ɩɨ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɫɦɟɳɟɧɢɹ ܼ𝐶ʛଵ = Ͳ,ʹʹ ʝˏ, ܼ𝐶ʛଶ = Ͳ,͸͸ ʝˏ. 
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 Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 
ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ ȽȽ. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 5.5. 

 

 
Ɋɢɫɭɧɨɤ 5.5 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ 
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5.4.7 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 

 

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

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

.௉ ʠʗʒʜܫ  = ʙʜ ∙ ʑܭʜʝʛ.ʟܫ = ͳ,Ͳͷ ∙ ʜʝʛ.ʟͲ,ͻͺܫ = ͳ,Ͳ͹ ∙  ʜʝʛ.ʟ. (5.54)ܫ

 

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

.௉ ʞʢʠʙܫ  = ͳ,Ͳͺ ∙ ʜʝʛ.ʟͲ,ͻͺܫ = ͳ,ͳ ∙  ʜʝʛ.ʟ. (5.55)ܫ

 

ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ, ɡɚɞɚɧɧɨɣ ɜ ɬɚɛɥɢɱɧɨɣ ɮɨɪɦɟ, ɢ ɞɟɣɫɬɜɭɸɳɟɣ ɧɚ ɨɬɤɥɸɱɟɧɢɟ 
ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

ɉɟɪɟɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ ɩɪɢɜɟɞɟɧɚ ɬɚɛɥɢɰɟ 5.3. 

 

Ɍɚɛɥɢɰɚ 5.3 – ɉɟɪɟɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 
Ʉɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ܫ ⁄ɇܫ  

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

Ⱦɥɢɬɟɥɶɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ (ɫ) ɞɥɢɬɟɥɶɧɨ 210 150 120 90 72 60 20 

 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ 
ɪɨɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.6. 

 

 
Ɋɢɫɭɧɨɤ 5.6 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ 

ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 
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Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. ɍɫɬɚɜɤɚ 
ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ: 

.௉ ʞʢʠʙܫ  = ʹ,ͳͷ ∙ ʜʝʛ.ʟͲ,ͻͺܫ = ʹ,ͳͻ ∙  ʜʝʛ.ʟ. (5.56)ܫ

 

ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ ɩɪɢɧɢɦɚɟɬɫɹ 3,0 ɫ. Ɂɚɳɢɬɚ ɞɟɣɫɬɜɭɟɬ 
ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

Ɍɚɛɥɢɰɚ ɭɫɬɚɜɨɤ ɢ ɦɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɡɚɳɢɬ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 
ȼ.1 ɢ ɬɚɛɥɢɰɟ ȼ.2 ɜ ɉɊɂɅɈɀȿɇɂɂ ȼ. 

 

5.5 ȼɵɛɨɪ ɤɨɦɩɥɟɤɫɚ ɡɚɳɢɬ ɛɥɨɤɚ ɝɟɧɟɪɚɬɨɪ-ɬɪɚɧɫɮɨɪɦɚɬɨɪ 

 

ɂɫɯɨɞɹ ɢɡ ɪɚɫɱɟɬɚ ɭɫɬɚɜɨɤ, ɞɥɹ ɡɚɳɢɬɵ ɛɥɨɤɚ ɝɟɧɟɪɚɬɨɪ-ɬɪɚɧɫɮɨɪɦɚɬɨɪ 
ɛɵɥɨ ɜɵɛɪɚɧɨ ɤɨɦɩɥɟɤɫɧɨɟ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɭɩɪɚɜɥɟɧɢɹ 
ɝɟɧɟɪɚɬɨɪɨɦ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɟ ɞɥɹ ɡɚɳɢɬɵ, ɭɩɪɚɜɥɟɧɢɹ, ɢɡɦɟɪɟɧɢɹ ɢ ɤɨɧɬɪɨɥɹ 
ɝɟɧɟɪɚɬɨɪɨɜ ɦɚɥɨɣ ɢ ɫɪɟɞɧɟɣ ɜɟɥɢɱɢɧɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɈɈɈ ɇɉɉ «ɗɄɊȺ»  

ɗɄɊȺ 200 ɢɦɟɟɬ ɲɢɪɨɤɢɣ ɫɩɟɤɬɪ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɜɨɡɦɨɠɧɨɫɬɟɣ ɞɥɹ 
ɡɚɳɢɬɵ ɫɢɧɯɪɨɧɧɵɯ ɝɟɧɟɪɚɬɨɪɨɜ ɨɬ ɩɨɜɪɟɠɞɟɧɢɣ ɜ ɡɨɧɟ ɞɟɣɫɬɜɢɹ ɡɚɳɢɬɵ, ɚ 
ɬɚɤɠɟ ɞɥɹ ɡɚɳɢɬɵ ɨɬ ɚɜɚɪɢɣɧɵɯ ɭɫɥɨɜɢɣ ɜɨ ɜɧɟɲɧɢɯ ɫɢɫɬɟɦɚɯ. 
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6 Ʉɨɦɩɨɧɨɜɤɚ ɢ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ 

 

6.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɢ ɝɪɟɛɧɹ ɛɵɤɚ 

 

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

 ∇ʒʖʞ = ∇ʜʞʢ + hୱ; (6.1) 

 ∇ʒʖʞ = ∇ʣʞʢ + hୱ, (6.2) 

 

ɝɞɟ hୱ — ɩɪɟɜɵɲɟɧɢɟ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɭɪɨɜɧɟɦ ɜ ɜɟɪɯɧɟɦ 
ɛɶɟɮɟ (ȼȻ):  

 hୱ = h୰୳୬ଵ% + ∇hୱୣ୲ + a, (6.3) 

 

ɝɞɟ h୰୳୬ଵ%— ɜɵɫɨɬɚ ɧɚɤɚɬɚ ɜɨɥɧ ɧɚ ɨɬɤɨɫ 1%-ɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ; ∇hୱୣ୲— ɜɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ; a— ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɡɚɩɚɫ, ɩɪɢɧɢɦɚɟɦɵɣ ɧɟ ɦɟɧɟɟ 0,5 ɦ (0,5÷2) ɦ. 
Ɋɚɫɱɟɬ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɤɚɦɟɧɧɨ-ɧɚɛɪɨɫɧɨɣ ɩɥɨɬɢɧɵ ɩɪɢ ɨɫɧɨɜɧɨɦ 

ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ: 
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: 
ȼɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ∇hୱୣ୲ = K୵ · V୵ଶ · Lg · d · cosα, (6.4) 

 

ɝɞɟ K୵ - ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ, K୵=2,110-6 [11]; V୵=20 ɦ/ɫ - ɪɚɫɱɟɬɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɜɨɞɵ ɩɪɢ ɇɉɍ; 
L=20 ɤɦ - ɞɥɢɧɚ ɪɚɡɝɨɧɚ ɜɨɥɧɵ; 
d - ɭɫɥɨɜɧɚɹ ɪɚɫɱɟɬɧɚɹ ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɩɟɪɟɞ ɩɥɨɬɢɧɨɣ. 
ɉɪɢ ɇɉɍ: 
 dʜʞʢ = ሺ∇ʜʞʢ − ∇ʓʜʝሻ/ʹ = ሺ͵͸͸ − ʹͶͺ,ͷሻ/ʹ = ͷͺ,͹ͷ ˏ. (6.5) 

 ∇hୱୣ୲ = ʹ,ͳ · ͳͲ−଺ · ʹͲଶ · ʹͲͲͲͲͻ,ͺͳ · ͷͺ,͹ͷ · ͳ = Ͳ,Ͳʹͻ ˏ.  

 

Ɉɩɪɟɞɟɥɢɦ ɜɵɫɨɬɭ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ. 
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ȼɵɱɢɫɥɢɦ ɛɟɡɪɚɡɦɟɪɧɵɟ ɤɨɦɩɥɟɤɫɵ: 
 g · LV୵ଶ = ͻ,ͺͳ · ʹͲͲͲͲʹͲଶ = ͶͻͲ,ͷ; (6.6) 

 g · tV୵ = ͻ,ͺͳ · ͸ · ͵͸ͲͲʹͲ = ͳͲͷͻͶ, (6.7) 

 

ɝɞɟ t - ɩɟɪɢɨɞ ɪɚɡɜɢɬɢɹ ɜɨɥɧ ɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ, 6 ɱ. 
 g · dV୵ଶ = ͻ,ͺͳ · ͷͺ,͹ͷʹͲଶ = ͳ,Ͷʹ͸. (6.8) 

 

Ⱦɥɹ ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɡɨɧɵ (d>0,5·ߣௗ) ɨɩɪɟɞɟɥɢɦ ɩɚɪɚɦɟɬɪɵ, ɩɪɢ ɩɨɦɨɳɢ 
ɤɨɬɨɪɵɯ ɜɵɱɢɫɥɢɦ ɫɪɟɞɧɢɣ ɩɟɪɢɨɞ ɜɨɥɧɵ ɢ ɫɪɟɞɧɸɸ ɜɵɫɨɬɭ ɜɨɥɧɵ (Ɋɢɫɭɧɨɤ 
6.1). 

 

Ɋɢɫɭɧɨɤ 6.1 - Ɉɩɪɟɞɟɥɟɧɢɟ ୥· h୚wమ  ɢ୥· h୚wమ  

 g · hV୵ଶ = Ͳ,Ͳ͵͸;   g · TV୵ = ʹ,ͷ; (6.9) 

 g · hV୵ଶ = Ͳ,Ͳͺͷ;   g · TV୵ = Ͷ,ͳ. (6.10) 
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ɂɫɩɨɥɶɡɭɹ ɦɟɧɶɲɢɟ ɢɡ ɩɨɥɭɱɟɧɧɵɯ ɡɧɚɱɟɧɢɣ, ɜɵɱɢɫɥɢɦ ɫɪɟɞɧɢɣ ɩɟɪɢɨɞ 
ɜɨɥɧɵʡ̅ (ɫ) ɢ ɫɪɟɞɧɸɸ ɜɵɫɨɬɭ ɜɨɥɧɵ h̅ (ɦ). 

 h̅ = Ͳ,Ͳ͵͸ · V୵ଶg = Ͳ,Ͳ͵͸ · ʹͲଶͻ,ͺͳ = ͳ,Ͷ͸ͺ ˏ; (6.11) 

 ʡ̅ = ʹ,ͷ · V୵g = ʹ,ͷ · ʹͲͻ,ͺͳ = ͷ,Ͳͻ͹ ˏ. (6.12) 

 

ɋɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ: 
 λ̅ = g · ʡ̅ଶʹ · Ɏ = ͻ,ͺͳ · ͷ,Ͳͻ͹ଶʹ · ͵,ͳͶ = ͶͲ,ͷͺʹ ˏ. (6.13) 

 

ɍɫɥɨɜɢɟ d >0,5·λ̅ ɫɨɛɥɸɞɚɟɬɫɹ, ɬ.ɤ. 58,75 ɦ >20,291 ɦ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, 
ɜɟɪɧɨ ɬɨ, ɱɬɨ ɪɚɫɱɟɬ ɜɵɩɨɥɧɟɧ ɞɥɹ ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɡɨɧɵ. 

 

Ɉɩɪɟɞɟɥɢɦ ɜɵɫɨɬɭ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 
 hଵ% = h̅ · K୧ = ͳ,Ͷ͸ͺ · ʹ,ͳ͵ = ͵,ͳʹ͹ ˏ, (6.14) 

 

ɝɞɟ K୧ — ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɝɪɚɮɢɤɭ, ɩɪɢɜɟɞɟɧɧɨɦɭ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɡɧɚɱɟɧɢɹ ɨɬɧɨɲɟɧɢɹ ୥·L୚wమ . 

ȼɵɫɨɬɚ ɧɚɤɚɬɚ ɜɨɥɧ ɧɚ ɨɬɤɨɫ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 
 h୰୳୬ଵ% = K୰ · K୮ · Kୱ୮ · K୰୳୬ · hଵ%, (6.15) 

 

ɝɞɟ ܭ௥ = ͳ − ɤɨɷɮɮɢɰɢɟɧɬ ɲɟɪɨɯɨɜɚɬɨɫɬɢ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ [25]. ܭ˓ = Ͳ,ͻ −ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɨɧɢɰɚɟɦɨɫɬɢ ɨɬɤɨɫɚ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ [25]. ܭ௦௣ = ͳ,ͷ −ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ [25]. ݇௥௨௡ = ʹ,Ͳ −ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɝɪɚɮɢɤɭ [25]. ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɩɨɥɨɝɨɫɬɢ ɜɨɥɧɵ ̅ߣௗ ℎଵ% = ସ଴,ହ଼ଶଷ,ଵଶ଻ = ͳʹ,ͻ͹ͺ ⁄ ɧɚ ɝɥɭɛɨɤɨɣ ɜɨɞɟ ɫ ɡɚɥɨɠɟɧɢɟɦ ݉ =ʹ,Ͳ. 

 λ̅hଵ% = ͶͲ,ͷͺʹ͵,ͳʹ͹ = ͳʹ,ͻ͹ͺ. (6.16) 

 

Ʉrun=2,0. h୰୳୬ଵ% = ͳ · Ͳ,ͻ · ͳ,ͷ · ʹ,Ͳ · ͵,ͳʹ͹ = ͺ,ͶͶ͵ ˏ.  

 

ɉɪɟɜɵɲɟɧɢɟ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɥɭɱɚɟɦ: 
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hୱ = h୰୳୬ଵ% + ∆hୱୣ୲ + a = ͺ,ͶͶ͵ + Ͳ,Ͳʹͻ + ͳ = ͻ,Ͷ͹ʹ ˏ; (6.17) 

 ʒʖʞ = ͵͸͸ + ͻ,Ͷ͹ʹ = ͵͹ͷ,Ͷ͹ʹ ˏ.  

 

Ɋɚɫɱɟɬ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɡɟɦɥɹɧɨɣ ɩɥɨɬɢɧɵ ɩɪɢ ɨɫɨɛɨɦ ɫɨɱɟɬɚɧɢɢ 
ɧɚɝɪɭɡɨɤ: 

 

ȼɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ: 
 ∇hୱୣ୲ = K୵ · V୵ଶ · Lg · d · cosα, (6.18) 

 

ɝɞɟ K୵ - ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ, KW=2,110-6[25]; ɓ୛=10 ɦ/ɫ - ɪɚɫɱɟɬɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ; 
L=20 ɤɦ - ɞɥɢɧɚ ɪɚɡɝɨɧɚ ɜɨɥɧɵ; 
d - ɝɥɭɛɢɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɟɪɟɞ ɩɥɨɬɢɧɨɣ ɩɪɢ ɪɚɫɱɟɬɧɨɦ ɭɪɨɜɧɟ: 
 dʣʞʢ = ∇ʣʞʢ − ∇ʓʜʝʹ = ͵͸͹ − ʹͶͺ,ͷʹ = ͷͻ,ʹͷ ˏ. (6.19) 

 α - ɭɝɨɥ ɦɟɠɞɭ ɧɚɩɪɚɜɥɟɧɢɟɦ ɜɟɬɪɚ ɢ ɩɪɨɞɨɥɶɧɨɣ ɨɫɶɸ ɜɨɞɨɟɦɚ, 
ɩɪɢɧɢɦɚɟɦ α = Ͳ, ɬɨɝɞɚ cosα = ͳ. 

 ∇hୱୣ୲ = ʹ,ͳ · ͳͲ−଺ · ͳͲଶ · ʹͲͲͲͲͻ,ͺͳ · ͷͻ,ʹͷ · ͳ = Ͳ,ͲͲ͹ ˏ.  

 

Ɉɩɪɟɞɟɥɢɦ ɜɵɫɨɬɭ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ. 
ȼɵɱɢɫɥɢɦ ɛɟɡɪɚɡɦɟɪɧɵɟ ɤɨɦɩɥɟɤɫɵ: 
 g · LV୵ଶ = ͻ,ͺͳ · ʹͲͲͲͲͳͲଶ = ͳͻ͸ʹ; (6.20) 

 g · tV୵ = ͻ,ͺͳ · ͸ · ͵͸ͲͲͳͲ = ʹͳͳͺͻ; (6.21) 

 g · dV୵ଶ = ͻ,ͺͳ · ͷͻ,ʹͷͳͲଶ = ͷ,ͺͳ. (6.22) 

 

Ⱦɥɹ ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɡɨɧɵ (d>0,5·ߣௗ) ɩɨ [25] ɨɩɪɟɞɟɥɢɦ ɩɚɪɚɦɟɬɪɵ, ɩɪɢ 
ɩɨɦɨɳɢ ɤɨɬɨɪɵɯ ɜɵɱɢɫɥɢɦ ɫɪɟɞɧɢɣ ɩɟɪɢɨɞ ɜɨɥɧɵ ɢ ɫɪɟɞɧɸɸ ɜɵɫɨɬɭ ɜɨɥɧɵ. 

 g · hV୵ଶ = Ͳ,Ͳͷͷ; g · TV୵ = ͵,ͳ; (6.23) 
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g · hV୵ଶ = Ͳ,ͳ; g · TV୵ = Ͷ,͸. (6.24) 

 

ɂɫɩɨɥɶɡɭɹ ɦɟɧɶɲɢɟ, ɢɡ ɩɨɥɭɱɟɧɧɵɯ ɡɧɚɱɟɧɢɣ, ɜɵɱɢɫɥɢɦ ɫɪɟɞɧɢɣ ɩɟɪɢɨɞ 
ɜɨɥɧɵ ʡ̅ (ɫ) ɢ ɫɪɟɞɧɸɸ ɜɵɫɨɬɭ ɜɨɥɧɵ h̅ (ɦ). 

 h̅ = Ͳ,Ͳͷͷ · V୵ଶg = Ͳ,Ͳͷͷ · ͳͲଶͻ,ͺͳ = Ͳ,ͷ͸ ˏ; (6.25) 

 ʡ̅ = ͵,͸ · V୵g = ͵,͸ · ͳͲͻ,ͺͳ = ͵,͸͹ c. (6.26) 

 

ɋɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ: 
 λ̅ = ͻ,ͺͳ · ͵,͸͹ଶʹ · ͵,ͳͶ = ʹͳ,ͲͶ ˏ.  

 

ɍɫɥɨɜɢɟ d >0,5·λ̅ ɜɵɩɨɥɧɹɟɬɫɹ, ɬ.ɤ. 59,25 ɦ >10,52 ɦ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, 
ɪɚɫɱɟɬ ɜɵɩɨɥɧɟɧ ɜɟɪɧɨ ɞɥɹ ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɡɨɧɵ. 

Ɉɩɪɟɞɟɥɢɦ ɜɵɫɨɬɭ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 
 hଵ% = h · K୧ = Ͳ,ͷ͸ · ʹ,ʹʹ = ͳ,ʹͶ ˏ, (6.27) 

 

ɝɞɟ K୧ - ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɝɪɚɮɢɤɭ, ɩɪɢɜɟɞɟɧɧɨɦɭ ɜ [25], ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɡɧɚɱɟɧɢɹ ɨɬɧɨɲɟɧɢɹ 

୥·L୚wమ . 
ȼɵɫɨɬɚ ɧɚɤɚɬɚ ɜɨɥɧ ɧɚ ɨɬɤɨɫ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 
 h୰୳୬ଵ% = K୰ · K୮ · Kୱ୮ · K୰୳୬ · hଵ%, (6.28) 

 

ɝɞɟ Ʉr - ɤɨɷɮɮɢɰɢɟɧɬ ɲɟɪɨɯɨɜɚɬɨɫɬɢ, ɪɚɜɧɵɣ 1[25]; 

Ʉɪ - ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɨɧɢɰɚɟɦɨɫɬɢ ɨɬɤɨɫɚ, ɪɚɜɧɵɣ 0,9[25]; 

Ʉsp 1,1, ɩɪɢ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ ɢ ɩɪɢɧɹɬɨɦ ɡɚɥɨɠɟɧɢɢ ɨɬɤɨɫɚ ɝɪɭɧɬɨɜɨɣ 
ɩɥɨɬɢɧɵ [25]. 

Ʉrun=1,8. 
Ʉrun - ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɝɪɚɮɢɤɚɦ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɩɨɥɨɝɨɫɬɢ ɜɨɥɧɵ: 
 λ̅hଵ% = ʹͳ,ͲͶͳ,ʹͶ = ͳ͸,ͻͺ; (6.29) 

 h୰୳୬ଵ% = ͳ · Ͳ,ͻ · ͳ,ͳ · ʹ,͵ · ͳ,ʹͶ = ʹ,ͺʹ  ˏ.  
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ɉɪɟɜɵɲɟɧɢɟ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɥɭɱɚɟɦ: 
 hୱ = h୰୳୬ଵ% + ∆hୱୣ୲ + a = ʹ,ͺʹ + Ͳ,ͲͲ͹ + ͳ = ͵,ͺʹ͹ ˏ; (6.30) 

 ∇ʒʖʞ = ͵͸͹ + ͵,ͺʹ͹ = ͵͹Ͳ,ͺʹ͹ ˏ.  

 

Ɉɬɦɟɬɤɚ ɩɪɢ ɇɉɍ ɩɨɥɭɱɢɥɚɫɶ ɛɨɥɶɲɟ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɢɧɢɦɚɟɦ ɟɟ: 
 ∇ʒʖʞ = ͵͹ͷ,ͷͲ ˏ.  

 

6.2 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 

 

6.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ 

 

Ɉɩɪɟɞɟɥɢɦ ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ ɩɨ 
ɫɥɟɞɭɸɳɟɦɭ ɜɵɪɚɠɟɧɢɸ: 

 Q˓ = Qˑ˔ː.୫ୟ୶ − ܳʒЭʠ = ͵ͻ͵ͺ −  ʹͻͶ = ͵͸ͶͶ ˏଷ ˔⁄ , (6.31) 

 

ɝɞɟ Qˑ˔ː.୫ୟ୶ - ɦɚɤɫɢɦɚɥɶɧɵɣ ɨɫɧɨɜɧɨɣ ɪɚɫɯɨɞ. ܳʒЭʠ - ɪɚɫɯɨɞ ɱɟɪɟɡ ɝɢɞɪɨɚɝɪɟɝɚɬɵ. 
Ʉɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ, ɭɱɚɫɬɜɭɸɳɢɯ ɜ ɩɪɨɩɭɫɤɟ ɪɚɫɱɟɬɧɵɯ ɪɚɫɯɨɞɨɜ ɩɪɢ  ݊ ൑ ͸ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ (n - 1). Ɍɨɝɞɚ  ܳʒЭʠ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ: 
 ܳʒЭʠ = ሺ݊ −  ͳሻ ∙ ܳଵʒʏ = ሺ͵ −  ͳሻ ∙ ͳͶ͹ = ʹͻͶ ˏଷ/ܿ. (6.32) 

 

ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ ɛɭɞɟɬ ɪɚɜɟɧ: 
 q˅ = ͳ,ʹͷ ∙ q˓, (6.33) 

 

ɝɞɟ q˓ — ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ, ɤɨɬɨɪɵɣ ɪɚɜɟɧ: 
 q˓ = [ɋ୦] ∙ hʜʐ, (6.34) 

 

ɝɞɟ hʜʐ - ɝɥɭɛɢɧɚ ɜ ɇȻ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɨɫɧɨɜɧɨɦ ɪɚɫɯɨɞɟ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɝɪɚɮɢɤɭ Zʜʐ=f(Q). 

 ∇ɇȻ=272,5 ɦ, ɬɨɝɞɚ:  
 hʜʐ = ∇ʜʐ − ∇ʓʜʝ = ʹ͹ʹ,ͷ − ʹͶͺ,ͷ = ʹͶˏ; (6.35) 
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[ɋ୦] - ɞɨɩɭɫɤɚɟɦɚɹ ɫɤɨɪɨɫɬɶ ɧɚ ɪɢɫɛɟɪɦɟ, ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɝɪɭɧɬɨɜ, ɫɥɚɝɚɸɳɢɯ ɞɧɨ ɪɟɤɢ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɨɫɧɨɜɚɧɢɟ ɫɤɚɥɶɧɨɟ - ɝɪɚɧɢɬ, 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɞɨɩɭɫɤɚɟɦɚɹ ɫɤɨɪɨɫɬɶ ɩɪɢɧɢɦɚɟɬɫɹ [ɋ୦]=4 ɦ/ɫ. 

 q˓ = ʹͶ ∙ ͷ = ͳʹͲ ˏଶ ˔⁄ .  

 

Ɍɨɝɞɚ: 
 q˅ = ͳ,ʹͷ ∙ ͻ͸ = ͳͷͲ ˏଶ ˔⁄ .  

 

ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɪɚɜɧɚ: 
 ʑ = Q˓q˅ = ͵͸ͶͶͳͷͲ = ʹ͵,͹ͻ  ˏ. (6.36) 

 

ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɞɨɥɠɧɚ ɛɵɬɶ ɰɟɥɵɦ ɱɢɫɥɨɦ, 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɧɭɠɧɨ ɨɤɪɭɝɥɢɬɶ ɩɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ: 
ȼ=24 ɦ. 

Ɉɩɪɟɞɟɥɢɦ ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ. Ɂɚɞɚɞɢɦɫɹ ɫɬɚɧɞɚɪɬɧɨɣ 
ɞɥɢɧɨɣ ɩɪɨɥɟɬɚ ɨɬɜɟɪɫɬɢɹ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɟɯɧɢɱɟɫɤɢɦ ɪɟɝɥɚɦɟɧɬɨɦ ɡɚɜɨɞɨɜ-

ɢɡɝɨɬɨɜɢɬɟɥɟɣ, b=8 ɦ, ɬɨɝɞɚ ɱɢɫɥɨ ɩɪɨɥɟɬɨɜ: 
 n = ʑb = ʹͶͅ = ͵. (6.37) 

 

ɉɪɢɧɢɦɚɟɦ ɤɨɥɢɱɟɫɬɜɨ ɨɬɜɟɪɫɬɢɣ ɪɚɜɧɵɦ n = ͵. 

ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ, ɤɨɬɨɪɭɸ ɛɭɞɟɦ ɢɫɩɨɥɶɡɨɜɚɬɶ, ɩɪɢ 
ɞɚɥɶɧɟɣɲɢɯ ɪɚɫɱɟɬɚɯ ɪɚɜɧɚ: 

 ʑ = b ∙ n = ͺ ∙ ͵ = ʹͶ ˏ. (6.38) 

 

6.2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ 

 

Ⱦɥɹ ɜɨɡɦɨɠɧɨɫɬɢ ɫɪɚɛɨɬɚɬɶ ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɛɭɞɟɦ 
ɭɫɬɪɚɢɜɚɬɶ ɝɥɭɛɢɧɧɵɟ ɜɨɞɨɫɥɢɜɧɵɟ ɨɬɜɟɪɫɬɢɹ ɩɟɪɟɯɨɞɹɳɢɟ ɜ ɨɬɤɪɵɬɵɟ. 

ɉɪɢɦɟɪ ɬɚɤɨɝɨ ɫɩɨɫɨɛɚ ɩɪɨɩɭɫɤɚ ɪɚɫɯɨɞɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 6.2. 

ɂɫɩɨɥɶɡɭɹ ɮɨɪɦɭɥɭ ɪɚɫɯɨɞɚ ɱɟɪɟɡ ɧɟɡɚɬɨɩɥɟɧɧɨɟ ɝɥɭɛɢɧɧɨɟ ɨɬɜɟɪɫɬɢɟ 
ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɥɨɳɚɞɶ ɜɵɯɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ: 

 ܳ =  µω˅ˑ√ʹ݃ܪ˅ˑ, (6.39) 

 

ɝɞɟ µ - ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ, ɪɚɜɧɵɣ 0,8÷0,82. ω˅ˑ - ɩɥɨɳɚɞɶ ɜɵɯɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ. 
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 .ˑ - ɧɚɩɨɪ ɧɚɞ ɰɟɧɬɪɨɦ ɜɵɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ˅ܪ 
 H˅ˑ = ∇ʜʞʢ − ∇ʑʝ = ͵͸͸ − ͵ʹ͸ = ͶͲ ɦ, (6.40) 

 

ɝɞɟ ∇ʑʝ—ɨɬɦɟɬɤɚ ɰɟɧɬɪɚ ɜɵɯɨɞɧɨɝɨ ɜɨɞɨɫɛɪɨɫɧɨɝɨ ɨɬɜɟɪɫɬɢɹ. 
Ɋɚɫɯɨɞ ɱɟɪɟɡ ɨɞɧɨ ɜɨɞɨɫɥɢɜɧɨɟ ɨɬɜɟɪɫɬɢɟ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ ɬɪɟɬɟɣ 

ɱɚɫɬɢ ɪɚɫɱɟɬɧɨɝɨ ɪɚɫɯɨɞɚ.  
 ܳଵ = ܳ˓͵ = ͵͸ͶͶ͵ = ͳʹͳͶ,͸͸. (6.41) 

 

ɂɡ ɜɵɪɚɠɟɧɢɹ (6.39) ɜɵɪɚɠɚɟɦ ɩɥɨɳɚɞɶ ɜɨɞɨɫɥɢɜɧɨɝɨ ɨɬɜɟɪɫɬɢɹ. 
 ω˅ˑ = ܳଵµ√ʹ݃ܪ˅ˑ = ͳʹͳͶ,͸͸Ͳ,ͺ ∙ √ʹ ∙ ͻ,ͺͳ ∙ ͶͲ = ͷͶ,ʹˏଷ 

 

(6.42) 

 
Ɋɢɫɭɧɨɤ 6.2 - Ƚɥɭɛɢɧɧɵɟ ɜɨɞɨɫɥɢɜɧɵɟ ɨɬɜɟɪɫɬɢɹ ɩɟɪɟɯɨɞɹɳɢɟ ɜ 

ɨɬɤɪɵɬɵɟ 

 

ɋ ɰɟɥɶɸ ɭɧɢɮɢɰɢɪɨɜɚɬɶ ɨɩɚɥɭɛɤɭ ɫɬɚɧɰɢɨɧɧɨɣ ɱɚɫɬɢ ɭɡɥɚ ɢ 
ɜɨɞɨɫɥɢɜɧɨɣ, ɩɪɢɧɢɦɚɟɦ ɲɢɪɢɧɭ ɛɵɤɨɜ ɪɚɜɧɭɸ 6ɦ. ɑɬɨɛɵ  ɲɢɪɢɧɚ ɫɟɤɰɢɢ 
ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɛɵɥɚ ɪɚɜɧɚ ɲɢɪɢɧɟ ɛɥɨɤɚ ɫɬɚɧɰɢɨɧɧɨɝɨ ɭɡɥɚ ɩɪɢɧɢɦɚɟɦ 
ɦɢɧɢɦɚɥɶɧɭɸ ɲɢɪɢɧɭ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɟɯɧɢɱɟɫɤɢɦ ɪɟɝɥɚɦɟɧɬɨɦ ɡɚɜɨɞɨɜ 
ɢɡɝɨɬɨɜɢɬɟɥɟɣ –  ܾ = ͺˏ ɚ ɬɨɥɳɢɧɭ ɛɵɤɚ ɪɚɜɧɭɸ Ɂ˄ = ͸ˏ. 

ɉɪɢɧɢɦɚɟɦ ɜɵɫɨɬɭ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ  h=7,5 ɦ. 
ɉɨɥɭɱɚɟɦ ɩɥɨɳɚɞɶ ɜɨɞɨɫɥɢɜɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ɪɚɜɧɭɸ: 
 ω˅ˑ = ℎ ∙ ܾ = ͹,ͷ ∙ ͺ = ͸Ͳ. (6.43) 

 

6.2.3 ɉɪɨɜɟɪɤɚ ɧɚ ɩɪɨɩɭɫɤ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ 

 

Ⱦɚɥɟɟ ɩɪɨɢɡɜɟɞɟɦ ɩɪɨɜɟɪɤɭ ɩɪɨɩɭɫɤɚ ɪɚɫɯɨɞɚ ɩɪɢ ɨɫɨɛɨɦ ɫɨɱɟɬɚɧɢɢ 
ɧɚɝɪɭɡɨɤ. 

 ܳ˒˓ˑ˅ =  µω˅ˑ√ʹ݃ܪ˅ˑ = Ͳ,ͺ ∙ ͸Ͳ ∙ √ʹ ∙ ͻ,ͺͳ ∙ Ͷͳ = ͳ͵͸ͳ,Ͷ, (6.44) 
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ɝɞɟ ܪ˅ˑ = ∇ʣʞʢ − ∇ʑʝ = ͵͸͹ − ͵ʹ͸ = Ͷͳɦ. 
 

ɉɪɨɜɟɪɤɚ ɩɪɨɩɭɫɤɚ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ ɩɪɨɣɞɟɧɚ ɬ.ɤ.: 
 ܳ˒˓ˑ˅ = ͳ͵͸ͳ,Ͷ ∙ ͵ = Ͷ,ͲͺͶ      > ܳ˓.˒ˑ˅ = ͵ͻ͸ͺ  

 

6.2.4 Ɋɚɫɱɟɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 

 

ɉɪɢ ɭɫɬɪɨɣɫɬɜɟ ɩɥɨɬɢɧɵ ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɫɱɢɬɚɬɶ ɝɥɭɛɢɧɭ ɜ ɫɠɚɬɨɦ 
ɫɟɱɟɧɢɢ h˔ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɜɬɨɪɨɣ ɫɨɩɪɹɠɟɧɧɨɣ ɝɥɭɛɢɧɵ h′̝′, ɤɨɬɨɪɭɸ ɫɥɟɞɭɟɬ 
ɫɪɚɜɧɢɬɶ ɫ ɛɵɬɨɜɨɣ ɝɥɭɛɢɧɨɣ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ hː˄ ɢ ɩɨ ɢɯ ɨɬɧɨɲɟɧɢɸ 
ɨɩɪɟɞɟɥɢɬɶ ɬɢɩ ɫɨɩɪɹɠɟɧɢɹ ɛɶɟɮɨɜ (ɪɢɫɭɧɨɤ 6.3). 

Ɉɩɪɟɞɟɥɹɟɦ ɩɚɪɚɦɟɬɪɵ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɩɪɵɠɤɚ. 
 

 
Ɋɢɫɭɧɨɤ 6.3 –ȼɢɞ ɫɨɩɪɹɠɟɧɢɹ ɛɶɟɮɨɜ 

 

ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɪɚɫɫɱɢɬɚɟɦ ɤɪɢɬɢɱɟɫɤɭɸ ɝɥɭɛɢɧɭ: 
 hˍ˓ = √ α ∙ Qଶ˓ʑ˅ଶ ∙ gయ = √ͳ,ͳ ∙ ͵͸͸Ͷଶ͵͸ଶ ∙ ͻ,ͺͳయ = ͳͲ,ͷʹ ˏ. (6.45) 

 

ɝɞɟ ʑ˅ = ܤ + ሺ݊ − ͳሻ ∙ ˄ߜ = ʹͶ + ሺ͵ − ͳሻ ∙ ͸ = ͵͸ 

 

ȼɵɱɢɫɥɹɟɦ ɩɨɥɧɭɸ ɭɞɟɥɶɧɭɸ ɷɧɟɪɝɢɸ ɜ ɫɟɱɟɧɢɢ ɩɟɪɟɞ ɜɨɞɨɫɥɢɜɨɦ: 
 ʡ଴ = ∇ʜʞʢ − ∇ʓʜʝ = ͵͸͸ − ʹͶͺ,ͷ = ͳͳ͹,ͷ ˏ. (6.46) 

 

Ɉɩɪɟɞɟɥɹɟɦ ɨɬɧɨɲɟɧɢɟ: 
 Ɍʡబ = ʡ଴hˍ˓ = ͳͳ͹,ͷͳͲ,ͷʹ = ͳͳ,ͳ͹. (6.47) 

 

Ɂɚ ɬɟɦ ɩɨ [26, ɬɚɛɥɢɰɚ 9-10] ɩɪɢɧɢɦɚɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ 
ɩɨɬɨɤɚɔ = Ͳ,ͻ ɬ.ɤ. ɩɥɨɬɢɧɚ ɜɵɲɟ 40ɦ. 
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ɉɨ ɝɪɚɮɢɤɭ Ɇ.Ⱦ. ɑɟɪɬɨɭɫɨɜɚ (ɪɢɫɭɧɨɤ 6.4) ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɤɨɷɮɮɢɰɢɟɧɬɚ ɫɤɨɪɨɫɬɢ ɔ = Ͳ,ͻ ɢɌʡబ ɨɩɪɟɞɟɥɹɟɦ: 

 Ɍ˔ = hୡ′hˍ˓ = Ͳ,ʹͶ;  (6.48) 

 Ɍ′̝′ = h′̝′hˍ˓ = ʹ,ͺ. (6.49) 

 

 
Ɋɢɫɭɧɨɤ 6.4 - Ɉɩɪɟɞɟɥɟɧɢɟ Ɍ˔ ɢ Ɍ′̝′. 

 

ȼɵɱɢɫɥɹɟɦ ɫɨɩɪɹɠɟɧɧɵɟ ɝɥɭɛɢɧɵ: 
 hୡ′ = Ɍ˔ · hˍ˓ = Ͳ,ʹͶ ∙ ͳͳ,ͳ͹ = ʹ,͸ͺͶˏ; (6.50) 

 h′̝′ = Ɍ′̝′ · hˍ˓ = ʹ,ͺ ∙ ͳͳ,ͳ͹ = ͵ͳ,ʹͺ ˏ. (6.51) 

 

ɉɨɥɭɱɚɟɦ hୡ′′ > hʜʐ, ͵ͳ,ʹͺ ɦ> ʹͶ ɦ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɵɠɨɤ ɹɜɥɹɟɬɫɹ 
ɨɬɨɝɧɚɧɧɵɦ (ɪɢɫɭɧɨɤ 6.5) ɢ ɧɟɨɛɯɨɞɢɦɚ ɭɫɬɚɧɨɜɤɚ ɝɚɫɢɬɟɥɟɣ ɷɧɟɪɝɢɢ ɜɨɞɵ. 

 

 
Ɋɢɫɭɧɨɤ 6.5 - ɋɨɩɪɹɠɟɧɢɟ ɛɶɟɮɨɜ ɫ ɩɨɦɨɳɶɸ ɨɬɨɝɧɚɧɧɨɝɨ ɩɪɵɠɤɚ 



79 

 

Ɍɚɤ ɤɚɤ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɩɨɥɭɱɢɥɫɹ ɨɬɨɝɧɚɧɧɵɣ 
ɩɪɵɠɨɤ, ɬɨ ɟɫɬɶ 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. 

ɗɤɨɧɨɦɢɱɟɫɤɢ ɫɨɨɛɪɚɡɧɨ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɜ ɤɚɱɟɫɬɜɟ ɝɚɫɢɬɟɥɹ 
ɷɧɟɪɝɢɢ ɩɪɢɦɟɧɢɬɶ ɫɨɩɪɹɠɟɧɢɟ ɫɜɨɛɨɞɧɨɣ ɨɬɛɪɨɲɟɧɧɨɣ ɫɬɪɭɟɣ. 

ɉɪɢ ɷɬɨɦ ɫɥɟɞɭɟɬ ɜɵɛɪɚɬɶ ɬɚɤɢɟ ɩɚɪɚɦɟɬɪɵ ɤɚɤ: 
ɨɬɦɟɬɤɚ ɧɨɫɤɚ; ߙ −ɭɝɨɥ ɫɯɨɞɚ ɫɬɪɭɢ ɫ ɬɪɚɦɩɥɢɧɚ; 
Ɋɚɫɫɱɢɬɚɬɶ: 
Ƚɥɭɛɢɧɭ ɹɦɵ ɪɚɡɦɵɜɚ 

ɐɟɧɬɪ ɹɦɵ ɪɚɡɦɵɜɚ 

Ɋɚɞɢɭɫ ɹɦɵ ɪɚɡɦɵɜɚ 

 

6.2.5 ɋɨɩɪɹɠɟɧɢɟ ɛɶɟɮɨɜ ɫɜɨɛɨɞɧɨɣ ɨɬɛɪɨɲɟɧɧɨɣ ɫɬɪɭɟɣ 

 

ɋɨɩɪɹɠɟɧɢɟ ɛɶɟɮɨɜ ɫɜɨɛɨɞɧɨɣ ɨɬɛɪɨɲɟɧɧɨɣ ɫɬɪɭɟɣ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ 
ɪɢɫɭɧɤɟ 6.6. 

 
Ɋɢɫɭɧɨɤ 6.6 – ɋɨɩɪɹɠɟɧɢɟ ɛɶɟɮɨɜ ɫɜɨɛɨɞɧɨɣ ɨɬɛɪɨɲɟɧɧɨɣ ɫɬɪɭɟɣ 

Ɋɚɫɫɱɢɬɚɟɦ ɩɪɢɞɟɥɵ ɨɬɦɟɬɤɢ ɧɨɫɤɚ: 
 ∇ʜʝʠ = ∇ˇːˑ + ܽ; (6.52) 

 

ɝɞɟ ∇ˇː˃ − ɨɬɦɟɬɤɚ ɞɧɚ,  
 ∇˒ˑˇ = ∇ˇː˃ − ሺʹ ÷ ͵ሻ = ʹͶͺ,ͷ − ͵ = ʹͶͷ,ͷ ሺˏሻ.                (6.53) 

 ܽ − ɜɵɫɨɬɚ ɧɨɫɤɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɨɞɨɲɜɵ. Ⱦɥɹ ɷɤɨɧɨɦɢɢ ɛɟɬɨɧɚ ɨɬɦɟɬɤɭ 
ɧɨɫɤɚ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɩɪɢɧɢɦɚɬɶ ɧɚ ɧɟɫɤɨɥɶɤɨ ɦɟɬɪɨɜ ɜɵɲɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ 
ɭɪɨɜɧɹ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ, ɩɨɷɬɨɦɭ  ɞɥɹ ɪɚɫɱɟɬɚ ɩɪɢɧɢɦɚɸ: 

 ܽ௠𝑖௡ = ℎʜʐ ௠௔௫ + ʹ = ʹͶ,ͷ + ʹ = ʹ͸,ͷ ˏ;     (6.54) 
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Ɍɨɝɞɚ  
 ∇ʜʝʠ = ʹͶͺ,ͷ + ʹ͸,ͷ = ʹ͹ͷ ˏ.  

 

ɋɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɜɨɞɵ ɧɚ ɧɨɫɤɟ: 
ːݒ  = 𝜑 ∙ √ʹ݃ ∙ ܼு = Ͳ,ͻ ∙ √ʹ ∙ ͻ,ͺͳ ∙ ͻͳ = ͵ͺ,Ͳ͵; (6.55) 

 

ɝɞɟ  
 ܼு = ∇ʜʞʢ − ∇ʜʝʠ = ͵͸͸ − ʹ͹ͷ = ͻͳ ሺˏሻ; (6.56) 

 

ɝɞɟ 𝜑 − ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ, 𝜑 = Ͳ,ͻͲ; 
ȼɵɫɨɬɚ ɩɨɬɨɤɚ ɜɨɞɵ ɧɚ ɧɨɫɤɟ: 
 ℎː =  ,ːݒݍ
 

(6.57) 

ɝɞɟ ݍ −ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɧɨɫɤɟ.  Ɉɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ: 
ݍ  = ܳʑ˓ = ͵͸ͶͶʹͶ = ͳͷͳ,ͺ͵ ˏଷ. (6.58) 

 

Ɍɨɝɞɚ: 
 ℎː = ːݒݍ = ͳͷͳ,ͺ͵͵ͺ,Ͳ͵ = ͵,ͻͻ. (6.59) 

 

Ⱦɚɥɶɧɨɫɬɶ ɨɬɥɟɬɚ ɫɬɪɭɢ: 
ܮ  = ݇௔ ∙ ܼு ∙ 𝜑ଶ ∙ sin ߙʹ ∙ [ͳ + √ͳ + (ܼ଴ܼு − ͳ) ∙ ͳ𝜑ଶ ∙ sinଶ  (6.60) ,[ߙ

 

ɝɞɟ ݇௔ − ɤɨɷɮɮɢɰɢɟɧɬ ɚɷɪɚɰɢɢ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɱɢɫɥɚ Ɏɪɭɞɨ. 

ɑɢɫɥɨ Ɏɪɭɞɨ:  
ݎܨ  = ுଶ݃ݒ ∙ ℎு = ͵ͺ,Ͳ͵ଶͻ,ͺͳ ∙ ͵,ͻͻ = ͵͸,ͻͷ. (6.61) 

 

ȿɫɥɢ ɱɢɫɥɨ  ݎܨ > ͵ͷ ˕ˑ ˍˑэ˗˗ˋ˙ˋˈː˕ ˃э˓˃˙ˋˋ ˒˓ˋːˋˏ˃ˈ˕˔я ݇௔ = ͳ , ߙ −ɭɝɨɥ ɫɯɨɞɚ ɫɬɪɭɢ ɫ ɬɪɚɦɩɥɢɧɚ, ߙ = ͵ͷ°; 
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ܼ଴ = ∇ʜʞʢ − ∇ʢʜʐ˓˃˔˚ = ͵͸͸ − ʹ͹ʹ,ͷ = ͻ͵,ͷ ˏ. (6.62) 

 

Ɍɨɝɞɚ: 
ܮ  = ͳ ∙ ͻͳ ∙ Ͳ,ͻଶ ∙ sinሺʹ ∙ ͵ͷሻ ∙ [ͳ + √ͳ + (ͻ͵,ͷͻͳ − ͳ) ∙ ͳͲ,ͻଶ ∙ sinଶ ͵ͷ] == ͳͶʹˏ.  

 

Ⱦɥɢɧɚ ɨɬɥɟɬɚ ɫɬɪɭɢ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɸ: 
ܮ  > Ͳ,͸ ∙ ܼ଴ = Ͳ,͸ ∙ ͻ͵,ͷ = ͷ͸,ͳሺˏሻ. (6.63) 

 

Ƚɥɭɛɢɧɚ ɪɚɡɦɵɜɚ: 
 ℎ௣ = ݐ − ℎː˄;  
 

(6.64) 

ɝɞɟ ݐ = (Ͳ,ͳ + Ͳ,Ͷͷ ∙ రݎܨ√ ൯ ∙ ݎܨ√ ∙ √ℎː˄ௗర ∙ ℎː; (6.65) 

 ℎː˄ − ɜɵɫɨɬɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɩɪɢ ɨɫɧɨɜɧɨɦ ɪɚɫɯɨɞɟ; ݀ − ɫɪɟɞɧɹɹ ɤɪɭɩɧɨɫɬɶ ɨɬɞɟɥɶɧɨɫɬɟɣ, ݀ = ͳ ሺˏሻ. 
ݐ  = ቀͲ,ͳ + Ͳ,Ͷͷ ∙ √͵͸,ͻͷర ቁ ∙ √͵͸,ͻͷ ∙ √ʹͶͳర ∙ ͵,ͻͻ = ͸Ͷ,ͻ͵ ሺˏሻ.  

 

Ɍɨɝɞɚ  
 ℎ௣ = ͸Ͷ,ͻ͵ − ʹͶ = ͶͲ,ͻ͵ ሺˏሻ. 
 

 

ɐɟɧɬɪ ɹɦɵ ɪɚɡɦɵɜɚ: 
ଵܮ  = ܮ +  ଵ, (6.66)ߙ݃ݐݐ

 

ɝɞɟ 

ଵߙ݃ݐ  = ߙଶ݃ݐ√ + ʹ݃ ∙ ሺͲ,ͷ ∙ ℎு ∙ cos ߙ + ܽ − ℎː˄ሻݒுଶ ∙ cosଶ ߙ ; (6.67) 
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ଵߙ݃ݐ = √ሺ݃ݐ͵ͷሻ^ʹ + ଶ∙ଽ,଼ଵ∙ሺ଴,ହ∙ଷ,ଽଽ∙˔ˑ௦ଷହ +ଶ଺,ହ−ଶସሻଷ଼,଴ଷమ∙ୡ୭ୱమ ଷହ = Ͳ,͹͸.  

 

Ɍɨɝɞɚ 

ଵܮ  = ͳͶʹ + ͸Ͷ,ͻ͵Ͳ,͹͸ = ʹʹ͹,Ͷ ሺˏሻ.  

 

6.3 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɨɫɧɨɜɧɵɯ ɷɥɟɦɟɧɬɨɜ ɩɥɨɬɢɧɵ 

 

6.3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɢ ɨɬɦɟɬɤɢ 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. 

Ƚɪɚɜɢɬɚɰɢɨɧɧɵɟ ɛɟɬɨɧɧɵɟ ɩɥɨɬɢɧɵ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ 
ɤɨɧɫɬɪɭɢɪɭɸɬ, ɤɚɤ ɩɪɚɜɢɥɨ, ɫ ɜɟɪɬɢɤɚɥɶɧɨɣ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɢ ɛɟɡ 
ɮɭɧɞɚɦɟɧɬɧɨɣ ɩɥɢɬɵ ɬ.ɤ. ɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɫɤɚɥɶɧɨɝɨ ɨɫɧɨɜɚɧɢɹ 
ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɚɹ. ɉɨ ɷɬɢɦ ɩɪɢɱɢɧɚɦ ɨɩɬɢɦɚɥɶɧɵɣ ɬɟɨɪɟɬɢɱɟɫɤɢɣ ɩɪɨɮɢɥɶ 
ɬɚɤɨɣ ɩɥɚɬɢɧɵ – ɩɪɹɦɨɭɝɨɥɶɧɵ ɬɪɟɭɝɨɥɶɧɢɤ ɫ ɜɟɪɲɢɧɨɣ ɧɚ ɨɬɦɟɬɤɟ ɇɉɍ. 
Ɂɚɥɨɠɟɧɢɟ ɧɢɡɨɜɨɣ ɝɪɚɧɢ ɩɪɢɧɢɦɚɸ ߙ ݃ݐ = Ͳ,͸͹ ÷ ͹ 

ɉɪɢɦɟɪ ɩɪɨɮɢɥɹ ɢɡɨɛɪɚɠɟɧ ɧɚ ɪɢɫɭɧɤɟ 6.3. 

 

 
Ɋɢɫɭɧɨɤ 6.7 - ɋɯɟɦɚ ɬɪɟɭɝɨɥɶɧɨɝɨ ɩɪɨɮɢɥɹ ɩɥɨɬɢɧɵ 

ɂɡ ɱɟɝɨ ɫɥɟɞɭɟɬ ɱɬɨ  
ܤ  = ߙ ݃ݐ ∙ ℎ = Ͳ,͹ ∙ ͳʹͲ,ͷ = ͺͶ,͵ͷ ˏ. (6.68) 

 

ɝɞɟ ℎ = ∇ʜʞʢ − ∇˒ˑˇ. (6.69) 

 

Ɉɬɦɟɬɤɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ ɪɚɜɧɚ: 
 ∇˒ˑˇ = ∇ˇː˃ − ሺʹ ÷ ͵ሻ = ʹͶͺ,ͷ − ͵ = ʹͶͷ,ͷ ˏ. (6.70) 
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Ɍɨɝɞɚ 

 h = ͵͸͸ − ʹͶͷ,ͷͲ = ͳʹͲ,ͷ ˏ.    

 

Ɋɟɚɥɶɧɵɣ ɩɪɨɮɢɥɶ ɝɪɚɜɢɬɚɰɢɨɧɧɨɣ ɩɥɨɬɢɧɵ ɛɭɞɟɬ ɨɬɥɢɱɚɟɬɫɹ ɨɬ 
ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ ɩɨ ɪɹɞɭ ɩɪɢɱɢɧ: 

- ɞɚɥɟɟ ɩɥɨɬɢɧɚ ɛɭɞɟɬ ɪɚɫɫɱɢɬɵɜɚɬɶɫɹ ɧɚ ɧɚɝɪɭɡɤɭ ɢ ɜɨɡɞɟɣɫɬɜɢɟ, ɤɨɬɨɪɵɟ 
ɧɟ ɭɱɢɬɵɜɚɥɢɫɶ ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ 

- ɞɥɹ ɪɚɡɦɟɳɟɧɢɹ ɡɚɬɜɨɪɨɜ ɧɚ ɜɨɞɨɫɥɢɜɟ ɢ ɝɪɭɡɨɩɨɞɴɟɦɧɵɯ ɭɫɬɪɨɣɫɬɜ ɧɚ 
ɝɪɟɛɧɟ ɫɨɡɞɚɞɭɬɫɹ ɧɚɞɫɬɪɨɣɤɢ. 

- ɧɚ ɝɪɟɛɧɟ ɩɥɨɬɢɧɵ ɛɭɞɟɬ ɭɫɬɪɨɟɧɚ ɚɜɬɨɦɨɛɢɥɶɧɚɹ ɞɨɪɨɝɚ.   
 

6.4 Ɋɚɡɪɟɡɤɚ ɩɥɨɬɢɧɵ ɲɜɚɦɢ 

 

Ⱦɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɨɛɪɚɡɨɜɚɧɢɹ ɬɪɟɳɢɧ ɢɥɢ ɭɦɟɧɶɲɟɧɢɹ ɢɯ ɪɚɫɤɪɵɬɢɹ 
ɜ ɦɨɧɨɥɢɬɧɵɯ ɛɟɬɨɧɧɵɯ ɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɫɨɨɪɭɠɟɧɢɹɯ ɧɟɨɛɯɨɞɢɦɨ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɩɨɫɬɨɹɧɧɵɟ ɬɟɦɩɟɪɚɬɭɪɧɨ-ɭɫɚɞɨɱɧɵɟ ɢ ɨɫɚɞɨɱɧɵɟ ɲɜɵ, ɚ 
ɬɚɤɠɟ ɜɪɟɦɟɧɧɵɟ ɫɬɪɨɢɬɟɥɶɧɵɟ ɲɜɵ. ȼɪɟɦɟɧɧɵɟ ɫɬɪɨɢɬɟɥɶɧɵɟ ɲɜɵ ɞɨɥɠɧɵ 
ɨɛɟɫɩɟɱɢɜɚɬɶ: 

– ɫɧɢɠɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɧɨ-ɭɫɚɞɨɱɧɵɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɛɟɬɨɧɟ ɜ ɩɪɨɰɟɫɫɟ 
ɜɨɡɜɟɞɟɧɢɹ ɫɨɨɪɭɠɟɧɢɣ; 

– ɫɧɢɠɟɧɢɟ ɭɫɢɥɢɣ, ɜɵɡɜɚɧɧɵɯ ɧɟɪɚɜɧɨɦɟɪɧɨɣ ɨɫɚɞɤɨɣ ɱɚɫɬɟɣ 
ɫɨɨɪɭɠɟɧɢɹ ɜ ɫɬɪɨɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ; 

– ɫɨɛɥɸɞɟɧɢɟ ɬɪɟɛɭɟɦɨɣ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɪɚɛɨɬ ɩɨ ɜɨɡɜɟɞɟɧɢɸ 
ɫɨɨɪɭɠɟɧɢɹ. 

 

6.4.1 ɋɬɪɨɢɬɟɥɶɧɵɟ ɲɜɵ 

 

ɗɬɢ ɲɜɵ ɨɛɪɚɡɭɸɬɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɪɚɡɪɟɡɤɢ ɩɥɨɬɢɧɵ ɧɚ ɛɥɨɤɢ 
ɛɟɬɨɧɢɪɨɜɚɧɢɹ. Ⱦɥɹ ɭɦɟɧɶɲɟɧɢɹ ɨɩɚɫɧɨɫɬɢ ɬɪɟɳɢɧɨɨɛɪɚɡɨɜɚɧɢɹ ɭ 
ɝɪɚɜɢɬɚɰɢɨɧɧɵɯ ɩɥɨɬɢɧ ɱɚɫɬɢɱɧɨ ɢɥɢ ɩɨɥɧɨɫɬɶɸ ɰɟɦɟɧɬɢɪɭɸɬ ɰɟɦɟɧɬɢɪɭɸɬɫɹ 
ɦɟɠɫɬɨɥɛɱɚɬɵɟ ɲɜɵ. ȼ ɦɟɠɫɟɤɰɢɨɧɧɵɯ ɲɜɚɯ ɭɫɬɪɚɢɜɚɸɬɫɹ 
ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɟ ɲɩɨɧɤɢ. 

ɉɪɢɧɢɦɚɸ ɫɬɨɥɛɱɚɬɭɸ ɪɚɡɪɟɡɤɭ ɫ ɩɥɨɬɧɵɦɢ (ɰɟɦɟɧɬɢɪɭɟɦɵɦɢ) ɲɜɚɦɢ, 
ɤɨɬɨɪɚɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 6.8. 

ȼɚɠɧɵɦ ɞɨɫɬɨɢɧɫɬɜɨɦ ɹɜɥɹɟɬɫɹ ɜɵɫɨɤɢɣ ɬɟɦɩ ɜɨɡɜɟɞɟɧɢɹ, ɚ ɧɟɞɨɫɬɚɬɤɨɦ 
– ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɣ ɰɟɦɟɧɬɚɰɢɢ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɡɚɦɵɤɚɧɢɹ, 
ɛɥɢɡɤɨɣ ɤ ɫɪɟɞɧɟɝɨɞɨɜɨɣ, ɢ ɜ ɢɫɤɭɫɫɬɜɟɧɧɨɦ ɨɯɥɚɠɞɟɧɢɢ ɛɟɬɨɧɚ. 
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Ɋɢɫɭɧɨɤ 6.8 – ɋɬɨɥɛɱɚɬɚɹ ɪɚɡɪɟɡɤɚ ɝɪɚɜɢɬɚɰɢɨɧɧɨɣ ɩɥɨɬɢɧɵ 

ɫɬɪɨɢɬɟɥɶɧɵɦɢ ɲɜɚɦɢ 

 

6.4.2 Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ ɲɜɵ 

 

ɗɬɢ ɲɜɵ, ɧɚɡɵɜɚɟɦɵɟ ɬɚɤ ɠɟ ɞɟɮɨɪɦɚɰɢɨɧɧɵɦɢ ɢɥɢ ɩɨɫɬɨɹɧɧɵɦɢ, 
ɩɨɞɪɚɡɞɟɥɹɸɬ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɧɚ ɬɟɦɩɟɪɚɬɭɪɧɵɟ - ɩɪɟɞɨɬɜɪɚɳɚɸɳɢɟ ɩɨɹɜɥɟɧɢɟ 
ɬɪɟɳɢɧ ɩɪɢ ɤɨɥɟɛɚɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɩɪɢ ɨɯɥɚɠɞɟɧɢɢ 
ɛɟɬɨɧɚ, ɭɫɚɞɨɱɧɵɟ - ɩɪɟɞɨɬɜɪɚɳɚɸɳɢɟ ɩɨɹɜɥɟɧɢɟ ɬɪɟɳɢɧ ɭɫɚɞɤɢ, ɢ ɨɫɚɞɨɱɧɵɟ 
- ɩɪɟɞɨɬɜɪɚɳɚɸɳɢɟ ɩɨɹɜɥɟɧɢɟ ɬɪɟɳɢɧ ɜɫɥɟɞɫɬɜɢɟ ɧɟɪɚɜɧɨɦɟɪɧɵɯ ɨɫɚɞɨɤ. 
ɋɨɜɦɟɳɚɟɦ ɬɟɦɩɟɪɚɬɭɪɧɵɟ, ɭɫɚɞɨɱɧɵɟ ɢ ɨɫɚɞɨɱɧɵɟ ɲɜɵ. Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ ɲɜɵ 
ɜɵɩɨɥɧɹɟɦ, ɞɟɥɹ ɩɥɨɬɢɧɭ ɩɨ ɞɥɢɧɟ ɧɚ ɫɟɤɰɢɢ.. Ɋɚɡɦɟɪ ɫɟɤɰɢɢ ɩɪɢɧɢɦɚɸ, ɤɚɤ 
ɫɭɦɦɭ ɞɥɢɧɧɵ ɡɚɬɜɨɪɚ ɢ ɲɢɪɢɧɵ ɪɚɡɪɟɡɧɨɝɨ ɛɵɤɚ (14 ɦ). 

ɉɨ ɤɨɧɫɬɪɭɤɰɢɢ ɲɜɵ ɩɨɞɪɚɡɞɟɥɹɸɬ ɧɚ ɩɥɨɫɤɢɟ ɢ ɲɬɪɚɛɨɜɢɞɧɵɟ.  
ɉɪɢɧɢɦɚɸ ɩɥɨɫɤɢɣ ɲɨɜ, ɨɬɥɢɱɚɸɳɢɟɫɹ ɩɪɨɫɬɨɬɨɣ ɜɵɩɨɥɧɟɧɢɹ, 

ɜɨɡɦɨɠɧɨɫɬɶɸ ɛɟɫɩɪɟɩɹɬɫɬɜɟɧɧɨɝɨ ɨɬɜɨɞɚ ɜɨɞɵ, ɩɪɨɮɢɥɶɬɪɨɜɚɜɲɟɣɫɹ ɜ ɲɨɜ, 
ɫɬɚɬɢɱɟɫɤɨɣ ɨɩɪɟɞɟɥɟɧɧɨɫɬɶɸ ɪɚɛɨɬɵ ɩɥɨɬɢɧɵ.  

ɒɢɪɢɧɚ ɲɜɨɜ ɡɚɜɢɫɢɬ ɨɬ ɝɟɨɥɨɝɢɢ ɨɫɧɨɜɚɧɢɹ, ɪɚɡɦɟɪɨɜ ɫɨɨɪɭɠɟɧɢɹ ɢ 
ɤɨɥɟɛɚɧɢɣ ɬɟɦɩɟɪɚɬɭɪɵ ɫɪɟɞɵ.  ɒɢɪɢɧɭ ɲɜɚ ɧɚ ɞɥɢɧɟ ɨɬ ɩɨɜɟɪɯɧɨɫɬɢ ɝɪɚɧɟɣ ɢ 
ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɨɤɨɥɨ 5 ɦ ɩɪɢɧɢɦɚɸ ɪɚɜɧɨɣ 5-10 ɦɦ, ɜ ɨɫɬɚɥɶɧɨɣ ɱɚɫɬɢ 
ɫɟɱɟɧɢɹ (ɝɞɟ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɬɟɦɩɟɪɚɬɭɪɚ, ɛɥɢɡɤɚɹ ɤ ɫɪɟɞɧɟɝɨɞɨɜɨɣ) – 1-3 ɦɦ. 
ɒɜɵ ɞɟɥɚɸ ɫɤɜɨɡɧɵɦɢ ɧɚ ɜɫɸ ɜɵɫɨɬɭ, ɱɬɨ ɩɪɨɳɟ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟ ɪɚɛɨɬ. 

ɉɪɢɧɢɦɚɸ ɦɟɬɚɥɥɢɱɟɫɤɭɸ ɲɩɨɧɤɭ, ɢɯ ɭɫɬɪɚɢɜɚɸɬ ɜ ɫɨɨɪɭɠɟɧɢɹɯ 
ɜɵɫɨɬɨɣ ɞɨ 200 ɦ ɢ ɛɨɥɟɟ. ɂɯ ɞɨɫɬɨɢɧɫɬɜɨ - ɜɵɫɨɤɚɹ ɧɚɞɟɠɧɨɫɬɶ.  

Ɇɟɬɚɥɥɢɱɟɫɤɢɟ ɲɩɨɧɤɢ ɛɵɜɚɸɬ:  
1) ɤɨɦɩɟɧɫɚɬɨɪɧɨɝɨ ɬɢɩɚ - ɩɟɬɥɟɨɛɪɚɡɧɵɟ, Z-ɨɛɪɚɡɧɵɟ (ɩɨɫɥɟɞɧɢɟ ɩɪɨɳɟ 

ɩɨ ɤɨɧɫɬɪɭɤɰɢɢ, ɧɨ ɩɪɢɝɨɞɧɵ ɥɢɲɶ ɩɪɢ ɧɟɛɨɥɶɲɢɯ ɛɨɤɨɜɵɯ ɫɦɟɳɟɧɢɹɯ) ɢ 
ɜɨɥɧɨɨɛɪɚɡɧɵɟ (ɨɧɢ ɬɪɟɛɭɸɬ ɭɫɬɪɨɣɫɬɜɚ ɩɨɥɨɫɬɢ ɜ ɲɜɟ ɢ ɬɪɭɞɧɟɟ ɫɬɵɤɭɸɬɫɹ, 
ɧɨ ɨɛɥɚɞɚɸɬ ɛɨɥɶɲɟɣ ɝɢɛɤɨɫɬɢ);  

2) ɛɟɡ ɤɨɦɩɟɧɫɚɬɨɪɨɜ - ɦɟɧɟɟ ɧɚɞɟɠɧɵɟ. Ⱦɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɦɟɬɚɥɥɢɱɟɫɤɢɯ 
ɲɩɨɧɨɤ ɩɪɢɦɟɧɹɸɬ ɧɢɡɤɨɥɟɝɢɪɨɜɚɧɧɵɟ ɫɬɚɥɢ ɢ ɫɩɥɚɜɵ, ɫɬɨɣɤɢɟ ɩɪɨɬɢɜ 
ɤɨɪɪɨɡɢɢ, ɚ ɬɚɤ ɠɟ ɥɢɫɬɵ ɦɟɞɢ ɢ ɥɚɬɭɧɢ. Ɍɨɥɳɟɧɚ ɲɩɨɧɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ  
ɪɚɫɱɟɬɨɦ ɧɚ ɩɪɨɱɧɨɫɬɶ ɨɬ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ, ɧɚ ɦɧɨɝɨɤɪɚɬɧɵɣ 
ɢɡɝɢɛ, ɧɚ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ ɨɫɚɞɨɤ ɫɟɤɰɢɣ. 
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6.5 ɋɨɩɪɹɠɟɧɢɟ ɤɚɦɟɧɧɨ-ɧɚɛɪɨɫɧɨɣ ɩɥɨɬɢɧɵ 

 

ɂɡ–ɡɚ ɛɨɥɶɲɨɣ ɜɵɫɨɬɵ ɫɨɨɪɭɠɟɧɢɹ ɦɵ ɧɟ ɦɨɠɟɦ ɫɨɩɪɹɝɚɬɶ ɤɚɦɟɧɧɨ-

ɧɚɛɪɨɫɧɵɟ ɩɥɨɬɢɧɵ ɫɨ ɡɞɚɧɢɟɦ Ƚɗɋ ɢ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɨɣ ɫ ɩɨɦɨɳɶɸ 
ɭɫɬɨɟɜ ɢ ɫɨɩɪɹɝɚɸɳɢɯ ɨɬɤɪɵɥɤɨɜ. ȼɦɟɫɬɨ ɷɬɨɝɨ ɜɵɩɨɥɧɹɟɦ ɫɨɩɪɹɠɟɧɢɟ 
ɤɚɦɟɧɧɨ-ɧɚɛɪɨɫɧɵɯ ɩɥɨɬɢɧ ɦɟɬɨɞɨɦ ɝɥɭɯɢɯ ɫɟɤɰɢɣ. 

 

6.6 Ɋɚɫɱɟɬ ɮɢɥɶɬɪɚɰɢɢ ɢ ɞɪɟɧɚɠɟɣ 

 

ȼɞɨɥɶ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɭɫɬɪɨɣɫɬɜɨ ɞɪɟɧɚɠɚ ɜ 
ɜɢɞɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɤɜɚɠɢɧ ɢɦɟɸɳɢɯ ɜɵɯɨɞɵ ɜ ɩɪɨɞɨɥɶɧɵɟ ɝɚɥɟɪɟɢ. Ⱦɢɚɦɟɬɪ 
ɞɪɟɧɚɠɧɵɯ ɫɤɜɚɠɢɧ ɩɪɢɦɭ ɪɚɜɧɵɦ 20ɫɦ. Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɹɦɢ ɞɪɟɧ 2 ɦ. 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɨɫɢ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ܽ˙ ɩɪɢɧɹɬɨ 
ɩɪɢɧɢɦɚɬɶ ɧɟ ɦɟɧɟɟ 2 ɦ ɩɪɢ ɫɨɛɥɸɞɟɧɢɢ ɭɫɥɨɜɢɹ: 

 ܽ˙ ൒ ܫ௡̱ߛௗܪ ˓.௠ . (6.71) 

 

Ɏɢɥɶɬɪɚɰɢɨɧɧɵɟ ɪɚɫɱɟɬɵ ɩɪɨɢɡɜɨɞɹɬɫɹ ɫ ɰɟɥɶɸ ɨɛɨɫɧɨɜɚɧɢɹ ɪɚɡɦɟɪɨɜ ɢ 
ɨɱɟɪɬɚɧɢɹ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ, ɨɩɪɟɞɟɥɟɧɢɹ ɜɟɥɢɱɢɧɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ 
ɞɚɜɥɟɧɢɹ ɧɚ ɮɥɸɬɛɟɬ, ɨɩɪɟɞɟɥɟɧɢɹ ɝɪɚɞɢɟɧɬɨɜ ɢ ɫɤɨɪɨɫɬɢ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ 
ɩɨɬɨɤɚ ɩɪɢ ɜɵɯɨɞɟ ɟɝɨ ɜ ɧɢɠɧɢɣ ɛɶɟɮ. Ɋɚɫɱɟɬɵ ɩɪɨɢɡɜɨɞɹɬɫɹ ɞɥɹ ɞɜɭɯ 
ɪɚɫɱɟɬɧɵɯ ɫɥɭɱɚɟɜ: ɨɫɧɨɜɧɨɝɨ ɢ ɩɨɜɟɪɨɱɧɨɝɨ. 

ɉɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɟ ɡɚɜɟɫɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɪɹɞ ɛɭɪɨɜɵɯ 
ɫɤɜɚɠɢɧ ɞɢɚɦɟɬɪɨɦ 100 ɦɦ, ɜ ɤɨɬɨɪɵɟ ɧɚɝɧɟɬɚɟɬɫɹ ɰɟɦɟɧɬɚɰɢɨɧɧɵɣ ɪɚɫɬɜɨɪ. 

Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɢ ɫɬɚɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɩɥɨɬɢɧɚ ɫɨ 
ɜɫɟɦɢ ɟɟ ɷɥɟɦɟɧɬɚɦɢ ɜɵɱɟɪɱɢɜɚɸ ɜ ɦɚɫɲɬɚɛɟ. ɍɫɬɪɚɢɜɚɸ ɜ ɩɥɨɬɢɧɟ 
ɰɟɦɟɧɬɚɰɢɨɧɧɭɸ ɡɚɜɟɫɭ ɢ ɞɪɟɧɚɠ. 

ȼɞɨɥɶ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɭɫɬɪɨɣɫɬɜɨ ɞɪɟɧɚɠɚ ɜ 
ɜɢɞɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɤɜɚɠɢɧ ɢɦɟɸɳɢɯ ɜɵɯɨɞɵ ɜ ɩɪɨɞɨɥɶɧɵɟ ɝɚɥɟɪɟɢ. Ⱦɢɚɦɟɬɪ 
ɞɪɟɧɚɠɧɵɯ ɫɤɜɚɠɢɧ ɩɪɢɦɭ ɪɚɜɧɵɦ 20ɫɦ. Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɹɦɢ ɞɪɟɧ 2-3 ɦ. 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ ܽˇ˓  ɛɟɬɨɧɚ ɩɥɨɬɢɧɵ, ɚ ɬɚɤ 
ɠɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɪɨɞɨɥɶɧɵɯ ɝɚɥɟɪɟɣ: 

 ܽˇ˓ ൒ ܫ௡̱ߛௗܪ ˓.௠ . (6.72) 

 

ɝɞɟ  ܬˍ˓ −ɤɪɢɬɢɱɟɫɤɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ, ܬˍ˓ = ʹͷ. ߛ௡ −ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ  
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ: 
Ɍɚɤ ɠɟ ɧɚ ɷɬɨɦ ɪɚɫɫɬɨɹɧɢɢ ɭɫɬɪɚɢɜɚɟɬɫɹ ɝɚɥɟɪɟɹ ɰɟɦɟɧɬɚɰɢɨɧɧɚɹ ɝɚɥɟɪɟɹ. 
Ƚɥɭɛɢɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ: 
 



86 

 

ℎˊ˃˅ = ሺͲ,ͷ ÷ Ͳ,ͺሻ(6.73) ;ܪ 

 

ɝɞɟ 

 ʜ = ∇ʜʞʢ − ∇ˇː˃ = ͵͸͸ − ʹͶͺ,ͷ = ͳͳ͹,ͷ ˏ. (6.74) 

 

ɉɪɢɧɢɦɚɸ  
 ℎˊ˃˅ = Ͳ,ͷ ∙ ʜ = Ͳ,ͷ ∙ ͳͳ͹,ͷ = ͷͺ,͹ͷˏ. (6.75) 

 

ɗɩɸɪɚ ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɩɥɨɬɢɧɭ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 6.9. 

 

 
Ɋɢɫɭɧɨɤ 6.9 - ɗɩɸɪɚ ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɩɥɨɬɢɧɭ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ 

 

Ɋɚɫɱɟɬ ɮɢɥɶɬɪɚɰɢɢ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ 

ɇɚɩɨɪ ɧɚ ɫɨɨɪɭɠɟɧɢɢ: 
ௗܪ  = ∇ʜʞʢ − ∇ʢʜʐ˅˘ˍ = ͵͸͸ − ʹͶͻ,͵ = ͳͳ͸,͹ ˏ. (6.76) 

 

Ⱦɥɹ ɩɥɨɬɢɧ I ɤɥɚɫɫɚ ɫ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɨɣ: 
ௗܪ௔௦ܪ  = Ͳ,Ͷ; (6.77) 

ௗܪௗ௥ܪ  = Ͳ,ʹ; (6.78) 

௔௦ܪ  = Ͳ,Ͷ ∙ ௗܪ = Ͳ,Ͷ ∙ ͳͳ͸,͹ = Ͷ͸,͸͹ ˏ; (6.79) 

ௗ௥ܪ  = Ͳ,ʹ ∙ ௗܪ = Ͳ,ʹ ∙ ͳͳ͸,͹ = ʹ͵,͵͵ ˏ. (6.80) 

 

Ɍɨɥɳɢɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ: 



87 

 

˅˃ˊߜ = ∆ʜ ∙ ˓ˍܬ௡ߛ , (6.81) 

 

ɝɞɟ ∆ʜ − ˒ˑ˕ˈ˓ˋ ː˃˒ˑ˓˃: 
 ∆ʜ = ௗܪ − ௔௦ܪ = ͳͳ͸,͹ − Ͷ͸,͸͹ = ͹Ͳ ˏ. (6.82) 

˅˃ˊߜ  = ͹Ͳ ∙ ͳ,ʹͷʹͷ = ͵,ͷˏ.  

 

Ⱦɪɟɧɚɠɧɵɟ ɭɫɬɪɨɣɫɬɜɚ. Ⱦɪɟɧɚɠɧɵɟ ɫɤɜɚɠɢɧɵ ɞɢɚɦɟɬɪɨɦ 20 ɫɦ ɧɚ 
ɪɚɫɫɬɨɹɧɢɢ ɞɪɭɝ ɨɬ ɞɪɭɝɚ ɜ ɪɹɞɭ 3,5 ɦ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɡɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ 
ɡɚɜɟɫɨɣ (ɜ ɫɬɨɪɨɧɭ ɇȻ). 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ ܽˇ˓  ɛɟɬɨɧɚ ɩɥɨɬɢɧɵ, ɚ ɬɚɤ 
ɠɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɪɨɞɨɥɶɧɵɯ ɝɚɥɟɪɟɣ: 

 ܽˇ˓ ൒ ͳͳ͸,͹ ∙ ͳ,ʹͷʹͷ = ͷ,ͺ͵ͷ ˏ.  

 

ɉɪɢɧɢɦɚɟɦ ܽˇ˓ ɪɚɜɧɵɦ 6 ɦ. 
Ɍɚɤ ɠɟ ɧɚ ɷɬɨɦ ɪɚɫɫɬɨɹɧɢɢ ɭɫɬɪɚɢɜɚɟɬɫɹ ɰɟɦɟɧɬɚɰɢɨɧɧɚɹ ɝɚɥɟɪɟɹ. 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ ɩɪɢɧɢɦɚɟɦ 6ɦ. 
ȼɟɪɬɢɤɚɥɶɧɨ ɧɚɞ ɨɫɶɸ ɞɪɟɧɚɠɚ ɭɫɬɪɚɢɜɚɟɬɫɹ ɞɪɟɧɚɠɧɚɹ ɝɚɥɟɪɟɹ ɜ 

ɤɨɬɨɪɭɸ ɫɚɦɨɬɟɤɨɦ ɨɬɜɨɞɢɬɫɹ ɮɢɥɶɬɪɭɸɳɚɹɫɹ ɜɨɞɚ. 
Ƚɥɭɛɢɧɚ ɞɪɟɧɚɠɚ: 
 ℎˇ˓ = ሺͲ,ͷ ÷ Ͳ,ͺሻ ∙ ℎˊ˃˅ = Ͳ,ͷ ∙ ͷͺ,͹ͷ = ʹͻ,Ͷ ˏ. (6.83) 

 

6.7 ɋɬɚɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɩɥɨɬɢɧɵ 

 

6.7.1 ɋɛɨɪ ɢ ɪɚɫɱɟɬ ɨɫɧɨɜɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɥɨɬɢɧɭ 

 

Ɋɚɫɱɟɬɵ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 
ɜɵɩɨɥɧɹɸɬ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɢ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ. 

ɉɟɪɜɵɣ ɪɚɫɱɟɬɧɵɣ ɫɥɭɱɚɣ — ɧɨɪɦɚɥɶɧɵɣ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɣ ɩɪɢ ɇɉɍ ɜ 
ɜɟɪɯɧɟɦ ɛɶɟɮɟ ɢ ɦɢɧɢɦɚɥɶɧɨɦ ɭɪɨɜɧɟ ɜ ɧɢɠɧɟɦ. ȼɬɨɪɨɣ ɪɚɫɱɟɬɧɵɣ ɫɥɭɱɚɣ — 

ɩɚɜɨɞɤɨɜɵɣ ɩɨɜɟɪɨɱɧɵɣ ɩɪɢ Ɏɉɍ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ ɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɭɪɨɜɧɟ ɜ 
ɧɢɠɧɟɦ. 

 

6.7.2 ȼɟɫ ɫɨɨɪɭɠɟɧɢɹ ɢ ɦɟɯɚɧɢɡɦɨɜ 

 

ȼɟɫ 1 ɩɨɝɨɧɧɨɝɨ ɦɟɬɪɚ ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ: 
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G˒ˎ = S˒ˎ ∙ b ∙ g ∙ ɏ˄b + Ɂ˄ , (6.84) 

 

ɝɞɟ S˒ˎ = ͷ͵ͻͶ,͹ ˏଶ — ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ; b = ͺ ˏ — ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ; Ɂ˄ = ͸ ˏ — ɬɨɥɳɢɧɚ ɛɵɤɚ; ɏ˄ = ʹͶͲͲ ˍˆ ˏଶ⁄  — ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ. 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɥɨɳɚɞɢ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɫɨɨɪɭɠɟɧɢɹ ɢ ɬɨɱɤɢ 

ɩɪɢɥɨɠɟɧɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɜɨɫɩɨɥɶɡɭɟɦɫɹ ɩɪɨɝɪɚɦɦɨɣ AutoCAD. 
 G˒ˎ = ͷ͵ͻͶ,͹ ∙ ͺ ∙ ͻ,ͺͳ ∙ ʹͶͲͲͺ + ͸ = ͹ʹͷ͹ͺ,͹ͷ ˍʜ ˏ⁄ .  

 

ȼɟɫ ɛɵɱɤɚ ɢ ɬɨɱɤɭ ɟɝɨ ɩɪɢɥɨɠɟɧɢɹ ɨɩɪɟɞɟɥɢɦ ɚɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ: 
 G˄ = S˄ ∙ Ɂ˄ ∙ g ∙ ɏ˄b + Ɂ˄ , (6.85) 

 

ɝɞɟ S˄ = ͷ͸ͻͷ,ʹ ˏଶ — ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɛɵɱɤɚ; 
 G˄ = ͷ͸ͻͷ,ʹ ∙ Ͷ ∙ ͻ,ͺͳ ∙ ʹͶͲͲͺ + ͸ = ͷ͹Ͷ͸͸,ʹ ˍ ʜ ˏ⁄ .  

 

Ⱦɚɥɟɟ, ɩɨ ɯɨɞɭ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɟɤɬɚ, ɪɚɫɱɟɬɵ ɞɟɣɫɬɜɭɸɳɢɯ ɧɚɝɪɭɡɨɤ ɧɚ 
ɩɥɨɬɢɧɭ ɛɭɞɟɦ ɜɟɫɬɢ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɫɱɟɬɵ ɞɥɹ ɞɜɭɯ ɫɥɭɱɚɟɜ: ɨɫɧɨɜɧɨɝɨ ɢ 
ɩɨɜɟɪɨɱɧɨɝɨ. 

ȼɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ: 
 Qˊ = Ͳ,Ͳͷͷ ∙ f · √f ∙ g, (6.86) 

 

ɝɞɟ  f — ɩɥɨɳɚɞɶ ɡɚɬɜɨɪɚ: 
 f = ሺℎ + Ͳ,ͷሻ ∙ b. (6.87) 

 f = ሺ͸,ʹͷ + Ͳ,ͷሻ ∙ ͺ = ͷͶˏଶ.  

 Qˊ = Ͳ,Ͳͷͷ ∙ ͷͶ ∙ √ͷͶ ∙ ͻ,ͺͳ = ͸ͺ,͵͸ ˍʜ.  

 

ȼɟɫ ɡɚɬɜɨɪɚ, ɤɨɬɨɪɵɣ ɩɪɢɯɨɞɢɬɫɹ ɧɚ 1ɩɨɝɨɧɧɵɣ ɦɟɬɪ: 
 Qˊ˓˃˔˚ = Qb́ = ͸ͺ,͵͸ͳͶ = ͷˍ ʜ ˏ⁄ . (6.88) 
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Ɍɚɤ ɤɚɤ ɱɢɫɥɨ ɩɪɨɥɟɬɨɜ ɛɨɥɶɲɟ ɞɜɭɯ, ɜɟɫ ɩɨɞɴɟɦɧɨɝɨ ɦɟɯɚɧɢɡɦɚ ɧɟ 
ɭɱɢɬɵɜɚɟɦ. 

 

6.7.3 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: 
ɋ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ: 
 T˅ = ɏ୵ ∙ g ∙ hଵଶʹ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͳʹͲ,ͷଶʹ = ͹ͳʹʹͳ,ͺ͵ ˍ ʜ ˏ⁄ , (6.89) 

 

ɝɞɟ hଵ = ∇ʜʞʢ − ∇ʞʝʓ = ͵͸͸ − ʹͶͷ,ͷ = ͳʹͲ,ͷ ˏ. 
 

ɋ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 
 Tː = ɏ୵ ∙ g ∙ hଶଶʹ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͵,ͺͲଶʹ = ͹Ͳ,ͺʹ ˍ ʜ ˏ⁄ , (6.90) 

 

ɝɞɟ hଶ = ∇ʜʐ୫୧୬ − ∇ʞʝʓ = ʹͶͻ,͵ − ʹͶͷ,ͷ = ͵,ͺͲ ˏ. 
 

6.7.4 Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ 

 

ɋɢɥɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɪɚɜɧɚ ɩɥɨɳɚɞɢ ɷɩɸɪɵ ɜɡɜɟɲɢɜɚɸɳɟɝɨ 
ɞɚɜɥɟɧɢɹ ɞɥɹ ɞɚɧɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ. 

 W˅ˊ˅ = ɏ୵ ∙ g ∙ Sэ˒ = ͳͲͲͲ ∙ ͵Ͳ͹,ͺ ∙ ͻ,ͺͳ = ͵Ͳͳͻ,ͷʹ ˍ ʜ ˏ,⁄  (6.91) 

 

ɝɞɟ Sэ˒ = ͵Ͳ͹,ͺˏଶ. 
 

6.7.5 ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 

 

ɍɱɢɬɵɜɚɹ ɱɚɫɬɶ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ, ɞɟɣɫɬɜɭɸɳɟɝɨ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɩɨɞɨɲɜɭ ɩɥɨɬɢɧɵ: 

 ˗ܹˑ ˔ː = ௪gܵэ˒ˑ̝ːߩ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͳ͸Ͳͺ = ͳͷ͹͹Ͷ,Ͷͺ ˍ ʜ ˏ⁄ , (6.92) 

 

ɝɞɟ  ܵэ˒ = ͳ͸Ͳͺ ˏଶ. 
 

6.7.6 Ⱦɚɜɥɟɧɢɟ ɝɪɭɧɬɚ 

 

Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ ɧɚ ɜɟɪɬɢɤɚɥɶɧɭɸ ɝɪɚɧɶ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɮɨɪɦɭɥɟ: 
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 ˓ː = ɀː ∙ hː ∙ tgଶሺͶͷ − ɔː ʹ⁄ ሻ; (6.93) 

 ˓ː = ͳ͵ ∙ Ͷ ∙ tgଶሺͶͷ − ʹͲ ʹ⁄ ሻ = ʹͷ,ͷ ˍ ʜ ˏଶ,⁄   

 

ɝɞɟ ɀː = ሺͻ ÷ ͳ͵ሻ ˍ ʜ ˏଶ⁄  — ɭɞɟɥɶɧɵɣ ɜɟɫ ɧɚɧɨɫɨɜ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ, 
ɩɪɢɧɢɦɚɟɦ ɀː = ͳ͵ ˍ ʜ ˏଶ⁄ ; ɔː = ሺʹͲ ÷ ʹʹ°ሻ — ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɧɚɧɨɫɨɜ, ɩɪɢɧɢɦɚɟɦ ɔː =ʹͲ°; hː — ɬɨɥɳɢɧɚ ɫɥɨɹ ɧɚɧɨɫɨɜ, ɩɪɢɧɢɦɚɟɬɫɹ ɨɬ ɭɪɨɜɧɹ ɡɚɢɥɟɧɢɹ ɞɨ ɞɧɚ: 

 hː = ∇ˊ˃ˋˎˈːˋя − ∇ʓʜʝ = ʹͷʹ,ͷ − ʹͶͺ,ͷ = Ͷ ˏ. (6.94) 

 

Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɞɚɜɥɟɧɢɹ ɧɚɧɨɫɨɜ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ: 
 Eː = ሺ˓ː ∙ hːሻ ʹ⁄ = ሺʹͷ,ͷ ∙ Ͷሻ ʹ = ͷͳ ˍ ʜ ˏ⁄ .⁄  (6.95) 

 

Ⱥɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. 

ȼ ɬɨɱɤɟ, ɩɪɢɧɚɞɥɟɠɚɳɟɣ ɝɪɚɧɢɰɟ ɦɟɠɞɭ ɪɚɡɥɢɱɧɵɦɢ ɫɥɨɹɦɢ ɝɪɭɧɬɚ, 
ɛɨɤɨɜɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɞɜɚɠɞɵ: ɫɱɢɬɚɹ ɷɬɭ ɬɨɱɤɭ 
ɩɪɢɧɚɞɥɟɠɚɳɟɣ ɜɟɪɯɧɟɦɭ ɫɥɨɸ, ɚ ɡɚɬɟɦ ɧɢɠɧɟɦɭ. ȿɫɥɢ ɝɪɭɧɬ ɨɛɥɚɞɚɟɬ 
ɫɰɟɩɥɟɧɢɟɦ, ɬɨ ɫɰɟɩɥɟɧɢɟ ɭɦɟɧɶɲɚɟɬ ɛɨɤɨɜɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɧɚ 
ɮɭɧɞɚɦɟɧɬɧɭɸ ɩɥɢɬɭ ɫɨɨɪɭɠɟɧɢɹ ɧɚ ɜɟɥɢɱɢɧɭ ݌˔. ɇɢɠɟ ɩɨɜɟɪɯɧɨɫɬɢ ɜɨɞɵ 
ɝɪɭɧɬ ɫɱɢɬɚɟɬɫɹ ɜɡɜɟɲɟɧɧɵɦ ɜ ɜɨɞɟ ɢ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɫ ɭɦɟɧɶɲɟɧɧɵɦ 
ɭɞɟɥɶɧɵɦ ɜɟɫɨɦ. 

Ɍɨɥɳɢɧɚ ɫɥɨɹ ɝɪɭɧɬɚ –ℎଵ, ɞɥɹ ɤɨɬɨɪɨɝɨ ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ 𝜑ଵɢɫɯɨɞɹ ɢɡ ɬɨɝɨ, ɱɬɨ ݃ݐ𝜑ଵ = Ͳ,ͺ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ 𝜑ଵ = Ͳ,͹݃ݐܿݎܽ = ͵ͷ;     

ɜɡɜ1 – ɭɞɟɥɶɧɵɣ ɜɟɫ ɝɪɭɧɬɚ ɫ ɭɱɟɬɨɦ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɟɣɫɬɜɢɹ ɜɨɞɵ;  
ଵ݌  = ːߛ ∙ ℎː ∙ ଶ݃ݐ ቀͶͷ° − 𝜑ଵʹቁ ; (6.96) 

ଵ݌  = ͳ͵ ∙ Ͷ ∙ ଶ݃ݐ (Ͷͷ° − ͵ͷ°ʹ ) = ͳͶ,ͲͲ ˍʜ/ˏ.  

ଶ݌  = ሺːߛ ∙ ℎː + ߛ˅ ˊ˅ ∙ ℎଵሻ ∙ ଶ݃ݐ ቀͶͷ° − 𝜑ଵʹቁ ; (6.97) 

 

ɝɞɟ ˅ߛ ˊ˅ = ͳ͵ ˍʜˏయ. 
ଶ݌  = ሺͳ͵ ∙ Ͷ + ͳ͵ ∙ ͵ሻ ∙ ଶ݃ݐ (Ͷͷ° − ͵ͷ°ʹ ) = ʹͶ,͸͸ ˍʜˏଷ .  
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Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɚɤɬɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ ɧɚ 1 ɩ.ɦ. ɪɚɜɧɚ ɩɥɨɳɚɞɢ 
ɷɩɸɪɵ: 

˅˃ܧ  = ܵэ˒ = ͷͺ ˍ ʜ ˏ⁄ .  

 

ɉɚɫɫɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ: 

 ˓ଷ = ߛ˒ .˅ˊ˅ ∙ ℎ ∙ gଶݐ ቀͶͷ + 𝜑ଵʹቁ ; (6.98) 

 ˓ଷ = ͳ͵ ∙ ͵ ∙ gଶݐ (Ͷͷ° + ͵ͷ°ʹ ) = ͳͲ,ͷ͹ ˍʜ/ˏଶ.  

   

Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɩɚɫɫɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɪɚɜɧɚ ɩɥɨɳɚɞɢ ɷɩɸɪɵ: 
ː˒ܧ  = ˓ଷʹ ∙ ℎˊ˃ˆˎ = ͳͲ,ͷ͹ʹ ∙ ͵ = ͳͷ,ͺͷ ˍ ʜ ˏ⁄ . (6.99) 

 

6.7.7 ȼɨɥɧɨɜɨɟ ɞɚɜɥɟɧɢɟ 

 

Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɥɭɱɚɟ: 
 W˅ˑˎː = Ͳ,ͷ ∙ ɏ୵ ∙ g ∙ hଵ% ∙ ቆλ̅Ɏ + h଴ʹቇ ; (6.100) 

 h଴ = Ɏ ∙ hଵ%ଶλ̅ = ͵,ͳͶ ∙ ͵,ͳʹ͹ଶͶͲ,ͷͺ = Ͳ,͹͸ ˏ; (6.101) 

 W˅ˑˎː = Ͳ,ͷ ∙ ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͵,ͳʹ͹ ∙ (ͶͲ,ͷͺ͵,ͳͶ + Ͳ,͹͸ʹ ) = = ͵ͳ͹,ͲͶ ˍ ʜ ˏ .⁄  

 

 

ɉɥɟɱɨ ɫɢɥɵ W˅ˑˎː ɨɬɧɨɫɢɬɟɥɶɧɨ ɭɪɨɜɧɹ ɩɨɤɨɹ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ: 
 ˖˔ = λ̅ʹ ∙ Ɏ − ͵ͅ ∙ hଵ% = ͶͲ,ͷͺʹ ∙ ͵,ͳͶ − ͵ͅ ∙ ͵,ͳʹ͹ = ͷ,ʹͻ ˏ; (6.102) 

  

6.8 Ɋɚɫɱɟɬ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 

 

Ɋɚɫɱɟɬ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɩɨ ɦɟɬɨɞɭ 
ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ ɩɟɪɜɨɣ ɝɪɭɩɩɵ (ɩɨ ɧɟɩɪɢɝɨɞɧɨɫɬɢ ɤ ɷɤɫɩɥɭɚɬɚɰɢɢ). Ⱦɥɹ 
ɨɰɟɧɤɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ ɜɜɨɞɹɬɫɹ ɤɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ 
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ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɧɚɩɪɹɠɟɧɢɹ ɜ ɩɥɨɬɢɧɟ, ɤɨɬɨɪɵɟ ɡɚɬɟɦ 
ɫɪɚɜɧɢɜɚɸɬɫɹ ɫ ɤɪɢɬɟɪɢɹɦɢ ɩɪɨɱɧɨɫɬɢ. 

ɋɠɢɦɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢɧɢɦɚɟɦ ɫɨ ɡɧɚɤɨɦ «-». 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ, ɬɨ ɟɫɬɶ ɜɫɟ ɧɚɝɪɭɡɤɢ, ɭɦɧɨɠɟɧɧɵɟ ɧɚ ɡɚɞɚɧɧɵɣ 

ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ, ɫɜɟɞɟɦ ɜ ɬɚɛɥɢɰɭ 6.1. 

 

Ɍɚɛɥɢɰɚ 6.1 – ɇɚɝɪɭɡɤɢ ɧɚ ɫɨɨɪɭɠɟɧɢɟ 

О̍о̦̌̚че̛̦е 

̛̭л̼ 
 ଵߛ

ʻ̌п̬̌̏ле̛̦е 

̛̭л̼ 

О̭̦о̦̏о̜ ̭луч̜̌ ʿо̏е̬оч̦̼̜ ̭луч̜̌ 

ˁ̛л̌, 
кʻ 

ʿлечо, 
̥ 

ʺо̥е̦т, 
кʻ∙̥ 

ˁ̛л̌, 
кʻ 

ʿлечо, 
̥ 

ʺо̥е̦т, 
кʻ∙̥ ܳˊ 0,9 ↓ 4,50 -45,00 -202,50 4,50 -45,00 -202,50 ܶ˅  1 → 71221,83 40,17 2860738,76 72408,84 40,50 2932558,02 ܶː ˅ܹ 1367964,33- 19,84- 68949,81 1367964,33- 19,84- 68949,81 ↓ 0,95 ˎ˒ܩ 1108781,50- 20,31- 54592,89 1108781,50- 20,31- 54592,89 ↓ 0,95 ˄ܩ 34002,96- 9,17- 3709,40 89,71- 1,27- 70,82 ← 1  ˅ܹ 𝜆 1,2 → 69,60 1,36 94,66 69,60 1,36 94,66ܧ 10,81- 1,00- 10,81 10,81- 1,00- 10,81 ← 0,8 ˒ܧ ː 1,2 → 61,20 4,33 265,00 51,78 4,33 224,21ܧ 308342,03 18,20 16941,87 316120,58 20,04 15774,48 ↑ 1 ܹ˗ 0,00 0,00 21851,75 0,00 0,00 3019,52 ↑ 1 ˅ˊ ˑˎː 1 → 317,04 115,21 36526,18 41,45 118,61 4916,38 

∑R ↓↑ 104753,2 84753,6 

∑W 
→ 

71588,0 68851,5 ← 

∑M 736696,3 735173,2 

 

ȼɵɩɨɥɧɢɦ ɪɚɫɱɟɬ ɧɚɩɪɹɠɟɧɢɣ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ ɫɟɱɟɧɢɢ ɩɥɨɬɢɧɵ, ɜ 
ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɫɟɱɟɧɢɢ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 

Ⱦɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ: 
Ɋɚɫɱɟɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɟɱɟɧɢɹɯ ɩɥɨɬɢɧɵ 

ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ: 
Ⱦɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
 σ୷୳ = − Bܴ + ͸ ∙ ∑ MBଶ ; 
 

(6.103) 

σ୷୳ = − ͳͲͶ͹ͷ͵,ʹͺͷ + ͸ · ሺ͹͵͸͸ͻ͸,͵ሻͺͷଶ = −͸ʹͲ,͸ ˍʜ ˏଶ⁄ ;  

 σ୶୳ = σ୷୳ ∙ ሺm୳ሻଶ − ɀ୵ ∙ H୳ୢ ∙ ሺͳ − ሺm୳ሻଶሻ; (6.104) 

 σ୶୳ = −͸ʹͲ,͸Ͳ ∙ Ͳ − ͻ,ͺͳ ∙ ͳʹͲ,ͷ ∙ ሺͳ − Ͳሻ = −ͳͳͺʹ,ͳ ˍʜ ˏଶ⁄ ;  

 ɒ୶୷୳ = (ɀ୵ ∙ H୳ୢ + σ୷୳൯ ∙ m୳; (6.105) 

 ɒ୶୷୳ = ሺͻ,ͺͳ ∙ ͳʹͲ,ͷ − ͸ʹͲ,͸ሻ ∙ Ͳ = Ͳ ˍʜ ˏଶ⁄ ;  
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 σଵ୳ = σ୷୳ ∙ ሺͳ + ሺm୳ሻଶሻ + ɀ୵ ∙ H୳ୢ ∙ ሺm୳ሻଶ; (6.106) 

 σଵ୳ = −͸ʹͲ,͸ ∙ ሺͳ + Ͳሻ + ͻ,ͺͳ ∙ ͳʹͲ,ͷ ∙ Ͳ = −͸ʹͲ,͸ ˍʜ ˏଶ⁄ ;  

 σଷ୳ = −ɀ୵ ∙ H୳ୢ = −ͻ,ͺͳ ∙ ͳʹͲ,ͷ = −ͳͳͺʹ,ͳ ˍʜ ˏଶ⁄ . (6.107) 

 

Ⱦɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
 σ୷୲ = − VB − ͸ ∙ ∑ MBଶ ; (6.108) 

 σ୷୲ = − ͳͲͶ͹ͷ͵,ʹͺͷ − ͸ · ሺ͹͵͸͸ͻ͸,͵ሻͺͷଶ = −ͳͺͶͶ,ͳͺ ˍʜ ˏଶ⁄ ;  

 σ୶୲ = σ୷୲ ∙ ሺm୲ሻଶ − ɀ୵ ∙ H୲ୢ ∙ ሺͳ − ሺm୲ሻଶሻ; (6.109) 

 σ୶୲ = −ͳͺͶͶ,ͳͺ ∙ Ͳ,͵ͻଶ − ͻ,ͺͳ ∙ ͵,ͺ ∙ ሺͳ − Ͳ,͵ͻଶሻ = = −͵ͳʹ,ͳͳ ˍʜ ˏଶ⁄ ;  

 ɒ୶୷୲ = −(ɀ୵ ∙ H୲ୢ + σ୷୲ ൯ ∙ m୲; (6.110) 

 ɒ୶୷୲ = −ሺͻ,ͺͳ ∙ ͵,ͺ − ͳͺͶͶ,ͳͺሻ ∙ Ͳ,͵ͻ = ͹ͲͶ,͸ͻ ˍʜ ˏଶ⁄ ;  

 σଵ୲ = −ɀ୵ ∙ H୲ୢ = −ͻ,ͺͳ ∙ ͵,ͺ = −͵͹,ʹͺ ˍʜ ˏଶ⁄ ; (6.111) 

 σଷ୲ = σ୷୲ ∙ ሺͳ + m୲ሻ + ɀ୵ ∙ H୲ୢ ∙ m୲; (6.112) 

 σଷ୲ = −ͳͺͶͶ,ͳͺ ∙ ሺͳ + Ͳ,͵ͻଶሻ + ͻ,ͺͳ ∙ ͵,ͺ ∙ Ͳ,͵ͻଶ= −ʹͳͳͻ,Ͳͳ ˍʜ ˏଶ⁄ ,  

 

ɝɞɟ σ୷୳, σ୶୳,  σ୷୲ , σ୶୲ —ɧɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɢ 
ɜɟɪɬɢɤɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɭɜɟɪɯɨɜɨɣ ɢ ɧɢɡɨɜɨɣ ɝɪɚɧɟɣ;  ɒ୶୷୳ , ɒ୶୷୲ — ɤɚɫɚɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɢ ɜɟɪɬɢɤɚɥɶɧɵɦ 
ɩɥɨɳɚɞɤɚɦ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɭ ɜɟɪɯɨɜɨɣ ɢ ɧɢɡɨɜɨɣ ɝɪɚɧɟɣ;  σଵ୳, σଷ୳, σଵ୲ ,  σଷ୲ — ɦɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɢ ɦɚɤɫɢɦɚɥɶɧɵɟ 
ɫɠɢɦɚɸɳɢɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɭ ɜɟɪɯɨɜɨɣ ɢ ɧɢɡɨɜɨɣ ɝɪɚɧɟɣ 
ɩɥɨɬɢɧɵ, 

V— ɧɨɪɦɚɥɶɧɚɹ ɫɢɥɚ, ɪɚɜɧɚɹ ɫɭɦɦɟ ɩɪɨɟɤɰɢɹ ɧɚ ɧɨɪɦɚɥɶ ɤ ɪɚɫɱɟɬɧɨɦɭ 
ɫɟɱɟɧɢɸ ɜɫɟɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ ɜɵɲɟ ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ;  ∑ M— ɫɭɦɦɚ ɦɨɦɟɧɬɨɜ ɜɫɟɯ ɫɢɥ, ɩɪɢɥɨɠɟɧɧɵɯ ɤ ɩɥɨɬɢɧɟ ɜɵɲɟ 
ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ, ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɷɬɨɝɨ ɫɟɱɟɧɢɹ; 
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H୳ୢ, H୲ୢ , h— ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɢ 
ɧɢɠɧɟɝɨ ɛɶɟɮɨɜ ɢ ɧɚɩɨɪ ɧɚɞ ɤɨɧɬɚɤɬɧɵɦ ɫɟɱɟɧɢɟɦ ɭ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɫɨ 
ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ.  

į —ɭɝɨɥ ɦɟɠɞɭ ɩɥɨɫɤɨɫɬɶɸ ɩɨɞɨɲɜɵ ɢ ɝɨɪɢɡɨɧɬɚɥɶɸ; 
α — ɭɝɨɥ ɦɟɠɞɭ ɩɥɨɫɤɨɫɬɶɸ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɢ ɜɟɪɬɢɤɚɥɶɸ. 
ȼ ɩɪɢɜɟɞɟɧɧɵɯ ɮɨɪɦɭɥɚɯ ɢɡɝɢɛɚɸɳɢɣ ɦɨɦɟɧɬ ɩɨɱɚɫɨɜɨɣ ɫɬɪɟɥɤɟ ɩɪɢɧɹɬ 

ɫɨ ɡɧɚɤɨɦ «+», ɩɪɨɬɢɜ ɱɚɫɨɜɨɣ ɫɬɪɟɥɤɢ ɫɨ ɡɧɚɤɨɦ «-»; ɧɨɪɦɚɥɶɧɵɟ 
ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɫɢɥɵ ɢ ɧɚɩɪɹɠɟɧɢɹ  ɩɪɢɧɹɬɵ ɫɨ ɡɧɚɤɨɦ «+», ɫɠɢɦɚɸɳɢɟ — ɫɨ 
ɡɧɚɤɨɦ «-». 

ɉɨɥɭɱɟɧɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 6.2. 

 

Ɍɚɛɥɢɰɚ 6.2 – Ɋɚɫɫɱɢɬɚɧɧɵɟ ɧɚɩɪɹɠɟɧɢɹ 

ɇɚɩɨɪɧɚɹ ɝɪɚɧɶ ɇɢɡɨɜɚɹ ɝɪɚɧɶ 

Ɉɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ 

ɇɚɩɪɹɠɟɧɢɟ ɤɉɚ ɇɚɩɪɹɠɟɧɢɟ ɤɉɚ 

ı୷୳ −͸ʹͲ,͸Ͳ ı୷୲  −1844,18 

ı୶୳ −ͳͳͺʹ,ͳͳ ı୶୲  −͵ͳʹ,ͳͳ 

Ĳ୶୷୳  0 Ĳ୶୷୲  ͹ͲͶ,͸ͻ 

ıଵ୳ −͸ʹͲ,͸Ͳ ıଵ୲  −͵͹,ʹͺ 

ıଷ୳ −ͳͳͺʹ,ͳͳ ıଷ୲  −ʹͳͻ,ͳ 

Ɉɫɨɛɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ 

ɇɚɩɪɹɠɟɧɢɟ ɤɉɚ ɇɚɩɪɹɠɟɧɢɟ ɤɉɚ 

ı୷୳ −͵ͺͷ,ͷͺ ı୷୲  −ͳ͸Ͳ͹,͸͵ 

ı୶୳ −ͳͳͻͳ,ͻʹ ı୶୲  −ͶͶͺ,͵ͳ 

Ĳ୶୷୳  0 Ĳ୶୷୲  ͷ͵͵,ʹͶ 

ıଵ୳ −͵ͺͷ,ͷͺ ıଵ୲  −ʹͶͲ,͵ͷ 

ıଷ୳ −ͳͳͻͳ,ͻʹ ıଷ୲  −ͳͺͳͷ,ͷͻ 

 

6.9 Ɉɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 

 

ɉɨɫɥɟ ɜɵɱɢɫɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɢ ɩɨɜɟɪɨɱɧɨɝɨ ɫɨɱɟɬɚɧɢɹ 
ɧɚɝɪɭɡɨɤ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɜɵɩɨɥɧɟɧɢɟ ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɣ: 

ȼɨ ɜɫɟɯ ɬɨɱɤɚɯ ɩɥɨɬɢɧɵ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɭɫɥɨɜɢɟ: 
 ɀː ∙ ɀ୪ୡ ∙ |σଷ| ൑ ɀୡୢ ∙ Rୠ, (6.113) 

 

ɝɞɟ ɀː=1,25 — ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ, ɞɥɹ ɫɨɨɪɭɠɟɧɢɣ 
I ɤɥɚɫɫɚ; 
 ɀ୪ୡ— ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ: 
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 ɀ୪ୡ=1,0 — ɞɥɹ ɪɚɫɱɟɬɨɜ ɩɨ ɩɟɪɜɨɦɭ ɩɪɟɞɟɥɶɧɨɦɭ ɫɨɫɬɨɹɧɢɸ ɢ ɨɫɧɨɜɧɨɦɭ 
ɫɨɱɟɬɚɧɢɸ ɧɚɝɪɭɡɨɤ; 
 ɀ୪ୡ=0,9— ɞɥɹ ɪɚɫɱɟɬɨɜ ɩɨ ɩɟɪɜɨɦɭ ɩɪɟɞɟɥɶɧɨɦɭ ɫɨɫɬɨɹɧɢɸ ɢ ɨɫɨɛɨɦɭ 
ɫɨɱɟɬɚɧɢɸ ɧɚɝɪɭɡɨɤ . 
 Rୠ=2800 ɤɉɚ— ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɫɠɚɬɢɸ ɞɥɹ ɦɚɪɤɢ 
ɛɟɬɨɧɚ ȼ5, ɨɩɪɟɞɟɥɹɟɦɨɟ. 
 ɀୡୢ— ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ: 
 ɀୡୢ=0,95 — ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ; 
 ɀୡୢ=1,0 —ɩɪɢ ɨɫɨɛɨɦ ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ.  

Ɉɫɧɨɜɧɨɣ ɫɥɭɱɚɣ: 
Ⱦɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
 ͳ,ʹͷ ∙ ͳ ∙ ʹͳͳͻ,ͻͳ ˍʜ ˏଶ⁄ ൑ Ͳ,ͻͷ ∙ ʹͺͲͲ ˍʜ ˏଶ⁄ ;   

 ʹ͸Ͷͺ,͹͸ ˍʜ ˏଶ⁄ ൑ ʹ͸͸Ͳ ˍʜ ˏଶ⁄ .  

 

Ⱦɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
 ͳ,ʹͷ ∙ ͳ ∙ ͳͳͺʹ,ͳͳ ˍʜ ˏଶ⁄  ൑ Ͳ,ͻͷ ∙ ʹͺͲͲ ˍʜ ˏଶ⁄ ;  

 ͳͶ͹͹,͸͵ ˍʜ ˏଶ⁄ ൑ ʹ͸͸Ͳ ˍʜ ˏଶ⁄ .  

 

Ⱥɧɚɥɢɡɢɪɭɹ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ, ɞɟɥɚɟɦ ɜɵɜɨɞ, ɱɬɨ ɭɫɥɨɜɢɟ ɩɪɨɱɧɨɫɬɢ 
ɜɵɩɨɥɧɹɟɬɫɹ. 

ɇɚ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ: 
 σ୷୳ < Ͳ; (6.114) 

 −͸ʹͲ,͸Ͳ ˍʜ ˏଶ⁄ < Ͳ;  

 −͵ͺ͸,ͷͺ ˍʜ ˏଶ⁄ < Ͳ.  

 

ɋɠɢɦɚɸɳɢɟ ɫɢɥɵ ɢ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢɧɹɬɵ ɫɨ ɡɧɚɤɨɦ «ɦɢɧɭɫ», 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɭɫɥɨɜɢɟ ɩɪɨɱɧɨɫɬɢ ɜɵɩɨɥɧɹɟɬɫɹ. 

ȼ ɡɨɧɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ: 
 |σ୷′ | ൒ Ͳ,ʹͷ ∙ ɀ୵ ∙ H′ୢ , (6.115) 

 

ɝɞɟ H′ୢ  ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ 54 ɦ, ɚ ɞɥɹ ɩɨɜɟɪɨɱɧɨɝɨ 55 ɦ. 
 ͸ʹͲ,͸Ͳ ˍʜ ˏଶ⁄ ൒ ʹͻͷ,ͷ͵;   

 ͵ͺ͸,ͷͺ ˍʜ ˏଶ⁄ ൒ ʹͻ͹,ͻͺ ˍʜ ˏଶ⁄ .  
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Ⱥɧɚɥɢɡɢɪɭɹ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ, ɞɟɥɚɟɦ ɜɵɜɨɞ, ɱɬɨ ɭɫɥɨɜɢɟ ɩɪɨɱɧɨɫɬɢ 
ɜɵɩɨɥɧɹɟɬɫɹ. 

ȼ ɤɨɧɬɚɤɬɧɨɦ ɫɟɱɟɧɢɢ: 
 σ୳̝ ൑ Ͳ; (6.116) 

 −͸ʹͲ,͸Ͳ ˍʜ ˏଶ⁄ ൑ Ͳ;  

 −͵ͺ͸,ͷͺ ˍʜ ˏଶ⁄ ൑ Ͳ.  

 

Ⱥɧɚɥɢɡɢɪɭɹ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ, ɞɟɥɚɟɦ ɜɵɜɨɞ, ɱɬɨ ɭɫɥɨɜɢɟ ɩɪɨɱɧɨɫɬɢ 
ɜɵɩɨɥɧɹɟɬɫɹ. 

ɉɨɞ ɜɫɟɣ ɩɥɨɬɢɧɨɣ: 
 |σ୷୫ୟ୶| ൑ [σ଴]୦, (6.117) 

 

ɝɞɟ |σ୷୫ୟ୶| = ͳͺͶͶ,ͳͺ ˍʜ ˏଶ⁄ ; 

 

 [σ଴]୦ — ɞɨɩɭɫɤɚɟɦɵɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɫɠɚɬɢɟ ɞɥɹ ɨɫɧɨɜɚɧɢɹ: 
 [σ଴]୦ = ͵ͲͲͲ  

 ͳͺͶͶ,ͳͺ ˍʜ ˏଶ⁄ < ͵ͲͲͲ ˍʜ ˏଶ⁄ .  

 

Ⱥɧɚɥɢɡɢɪɭɹ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ, ɞɟɥɚɟɦ ɜɵɜɨɞ, ɱɬɨ ɭɫɥɨɜɢɟ ɩɪɨɱɧɨɫɬɢ 
ɜɵɩɨɥɧɹɟɬɫɹ.  

 

6.10 Ɋɚɫɱɟɬ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ 

 

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

 R · ɀୡୢF · ɀ୪ୡ ൒ ɀː, (6.118) 

 

ɝɞɟ R— ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɨɛɨɛɳɟɧɧɨɣ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ (ɫɢɥɵ, 
ɫɨɩɪɨɬɢɜɥɹɸɳɟɣɫɹ ɫɞɜɢɝɭ): 

 R = (G˒ˎ + G˄ + Qˊ − W˗ − W˅ˊ˅ + W˅ + Wː൯ ∙ f + E˒ ∙ ɀୡ′ + c ∙ w, (6.119) 

 

ɝɞɟ ɀୡ′  — ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ ɩɨ ɧɚɝɪɭɡɤɟ, ɞɥɹ ɩɚɫɫɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ 
ɩɪɢɧɢɦɚɟɬɫɹ ɀୡ′ = Ͳ,ͻͷ; 
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ɉɪɢ ɪɚɫɱɟɬɚɯ ɭɫɬɨɣɱɢɜɨɫɬɢ ɛɟɬɨɧɧɵɯ ɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɧɚ 
ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɀୡୢ = Ͳ,ͻͷ.ɉɪɢ ɪɚɫɱɟɬɚɯ ɩɨ ɩɪɟɞɟɥɶɧɵɦ ɫɨɫɬɨɹɧɢɹɦ 
ɩɟɪɜɨɣ ɝɪɭɩɩɵ — ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ ɜ ɩɟɪɢɨɞ 
ɧɨɪɦɚɥɶɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢɀ୪ୡ = ͳ.Ⱦɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ 
ɜɨɡɞɟɣɫɬɜɢɣ ɀ୪ୡ = Ͳ,ͻ; 

 f— ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ ɛɟɬɨɧɚ ɩɨ ɝɪɭɧɬɭ, ɞɥɹ ɩɟɫɤɚ f = Ͳ,͸Ͷ [ͳʹ]; 
 w — ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɩɪɨɟɤɰɢɹ ɩɥɨɳɚɞɢ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ ɧɚ 1 ɩɨɝɨɧɧɵɣ 
ɦɟɬɪ: 

 w = ͳ ∙ B = ͺͷ,ͲͲ ˏ; (6.120) 

 

F— ɫɞɜɢɝɚɸɳɚɹ ɫɢɥɚ: 
 F = T˅ − Tː + W˅ˑˎː + Eː + E˃ˍ − E˒. (6.121) 

 

Ɉɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ: 
 R = ͳͳͳʹͷͷ,ͻͷ ∙ Ͳ,͸Ͷ + ͳ͵,ͷͳ ∙ Ͳ,ͻͷ + ͳͷͲͳ,ʹͷ ∙ ͺͷ,ͲͲ == ͻͻʹͳ͹,͸Ͳ;  

 F = ͹ͳͷͺͺ,Ͳ;  

 R · ɀୡୢF · ɀ୪ୡ = ͻͻʹͳ͹,͸Ͳ · Ͳ,ͻͷ͹ͳͷͺͺ · ͳ = ͳ,͵ͳ͹ ൒ ͳ,ʹͷ. (6.122) 

 

Ɋɚɫɱɟɬɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ 1,317>1,25. 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɫɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɬɪɟɛɨɜɚɧɢɹɦ ɩɪɨɱɧɨɫɬɢ ɢ 

ɭɫɬɨɣɱɢɜɨɫɬɢ. 
 

6.11 ɉɪɨɩɭɫɤ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ 

 

ɉɪɨɩɭɫɤ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɩɪɨɢɡɜɨɞɹɬ ɱɟɪɟɡ ɛɟɬɨɧɧɵɣ ɩɨɪɨɝ 
ɧɟɞɨɫɬɪɨɟɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ. ȼɨɡɜɟɞɟɧɢɟ ɬɟɥɚ ɜɨɞɨɫɥɢɜɚ ɦɟɠɞɭ 
ɛɵɤɚɦɢ ɞɨ ɩɪɨɟɤɬɧɨɝɨ ɩɪɨɮɢɥɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨɨɱɟɪɟɞɧɵɦ ɫɬɭɩɟɧɱɚɬɵɦ 
ɛɟɬɨɧɢɪɨɜɚɧɢɟɦ. 

Ɋɚɫɯɨɞ ɩɪɨɩɭɫɤɚɟɬɫɹ ɱɟɪɟɡ ɫɭɠɟɧɧɨɟ ɪɭɫɥɨ. ɋɭɠɟɧɢɟ ɪɭɫɥɚ ɫɨɫɬɚɜɥɹɟɬ ɧɟ 
ɛɨɥɟɟ 65 % ɞɥɹ ɫɤɚɥɶɧɨɝɨ ɨɫɧɨɜɚɧɢɹ. ȼ ɫɭɠɟɧɧɨɦ ɪɭɫɥɟ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɩɨɜɵɲɟɧɢɟ ɭɪɨɜɧɟɣ ɫ ɰɟɥɶɸ ɨɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɩɪɨɞɨɥɶɧɨɣ ɢ ɩɨɩɟɪɟɱɧɨɣ 
ɩɟɪɟɦɵɱɟɤ. ɉɨɜɵɲɟɧɢɟ ɭɪɨɜɧɹ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ: 

 𝑧 = ͳ𝜑ଶ ܸ̝ଶʹ݃ − ଴ܸଶʹ݃, (6.123) 
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ɝɞɟ 𝜑 = Ͳ,͹ͷ - ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢɞɥɹ ɩɪɹɦɨɭɝɨɥɶɧɵɯ ɩɟɪɟɦɵɱɟɤ; ଴ܸ-ɛɵɬɨɜɚɹ ɫɤɨɪɨɫɬɶ; ௖ܸ- ɫɤɨɪɨɫɬɶ ɜ ɫɭɠɟɧɨɦ ɪɭɫɥɟ: 

 

௖ܸ = ܳ௖˕˓𝜔௖ , (6.124) 

 

ɝɞɟ 𝜔௖- ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɫɭɠɟɧɧɨɝɨ ɪɭɫɥɚܳ˔˕˓. 𝜔௖ - ɨɩɪɟɞɟɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ܦܣܥ݋ݐݑܣ, ɪɚɜɧɨ 2652 ɦ2. 

 

଴ܸ = ܳ˔˕˓𝜔଴ , (6.125) 

 

ɝɞɟ 𝜔଴- ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɪɭɫɥɚ ɪɟɤɢ ɞɨ ɫɬɟɫɧɟɧɢɹ ɩɪɢ ܳ˔˕˓. 𝜔଴ - ɨɩɪɟɞɟɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ܦܣܥ݋ݐݑܣ, ɪɚɜɧɨ 5038 ɦ2. 

Ɍɚɤ ɤɚɤ ɩɥɨɬɢɧɚ ɛɭɞɟɬ ɫɬɪɨɢɬɫɹ ɜ ɬɟɱɟɧɢɢ 10 ɥɟɬ ɡɚ ɫɬɪɨɢɬɟɥɶɧɵɣ ɪɚɫɯɨɞ, 
ɩɪɢɧɢɦɚɟɦ ɪɚɫɯɨɞ 0,1 ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ. 

Ɍɨɝɞɚ ɩɪɢ ܳ˔˕˓ ˏଷ ˔⁄ = ͵ͻ͵ͺ, ɲɢɪɢɧɚ ɪɭɫɥɚ 442 ɦ., ɩɪɢ ɫɬɟɫɧɟɧɢɢ 50% 

221ɦ (ɪɢɫɭɧɨɤ Ƚ.1 ɉɊɂɅɈɀȿɇɂȿ Ƚ): 

 ܸˑ = ͵ͻ͵ͺͷͲ͵ͺ = Ͳ,͹ͺ ˏ⁄̝ < ͷ ˏ⁄̝ ; 
 

 

ܸ̝ = ͵ͻ͵ͺʹ͸ͷʹ = ͳ,Ͷͺ ˏ⁄̝ < ͷ ˏ⁄̝ .   

 𝑧 = ͳͲ,͹ͷଶ ͳ,Ͷͺଶʹ ∙ ͻ,ͺͳ − Ͳ,͹ͺʹ ∙ ͻ,ͺͳ = Ͳ,ͳͷ ˏ.  

 

ȼɵɫɨɬɚ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɢ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ: 
˒˅ܪ  = ℎː˄ + 𝑧 + ܽ, (6.126) 

 

ɝɞɟ ℎː˄ = ʹͶ ˏ − ɝɥɭɛɢɧɚ ɜɨɞɵ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ܳ˔˕˓; ܽ = ͳ ˏ – ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɡɚɩɚɫ. 
˒˅ܪ  = ʹͶ + Ͳ,ͳͷ + ͳ = ʹͷ,ͳͷ ˏ.  

 

ɇɚ ɜɬɨɪɨɦ ɷɬɚɩɟ ɪɚɡɪɭɲɚɸɬɫɹ ɩɟɪɟɦɵɱɤɢ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ, ɩɪɨɢɡɜɨɞɢɬɫɹ 
ɩɟɪɟɤɪɵɬɢɟ ɪɟɤɢ. 
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7 Ɉɯɪɚɧɚ ɬɪɭɞɚ, ɩɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ, ɨɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 

 

7.1 ɍɫɬɪɨɣɫɬɜɨ ɨɯɪɚɧɵ ɬɪɭɞɚ 

 

Ɉɫɧɨɜɧɨɣ ɰɟɥɶɸ ɜɧɟɞɪɟɧɢɹ ɩɪɚɜɢɥ ɨɯɪɚɧɵ ɬɪɭɞɚ ɧɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 
Ʉɚɬɭɧɫɤɨɣ Ƚɗɋ ɫɥɟɞɭɟɬ ɫɱɢɬɚɬɶ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɵɯ ɢ ɧɨɪɦɚɥɶɧɵɯ 
ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɞɥɹ ɪɚɛɨɬɧɢɤɨɜ ɧɚ ɜɫɟɯ ɫɬɚɞɢɹɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɨɰɟɫɫɚ; 
ɭɫɥɨɜɢɣ, ɩɪɢ ɤɨɬɨɪɵɯ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɧɟ ɬɨɥɶɤɨ ɫɜɨɟɜɪɟɦɟɧɧɨɟ ɭɫɬɪɚɧɟɧɢɟ 
ɤɚɤɢɯ-ɥɢɛɨ ɧɚɪɭɲɟɧɢɣ ɧɨɪɦ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɧɨ ɢ ɩɪɟɞɭɩɪɟɠɞɟɧɢɟ 
ɜɨɡɦɨɠɧɨɫɬɢ ɢɯ ɜɨɡɧɢɤɧɨɜɟɧɢɹ. 

ɇɚ Ƚɗɋ ɞɨɥɠɟɧ ɛɵɬɶ ɧɚɡɧɚɱɟɧ ɫɩɟɰɢɚɥɢɫɬ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ. 
Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɢɹ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɧɨɪɦɚɬɢɜɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ 

ɞɨɥɠɧɚ ɛɵɬɶ ɩɪɨɜɟɞɟɧɚ ɫɩɟɰɢɚɥɶɧɚɹ ɨɰɟɧɤɚ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɫɨɡɞɚɧɧɵɯ ɪɚɛɨɱɢɯ 
ɦɟɫɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɮɟɞɟɪɚɥɶɧɵɦ ɡɚɤɨɧɨɦ «Ɉ ɫɩɟɰɢɚɥɶɧɨɣ ɨɰɟɧɤɟ ɭɫɥɨɜɢɣ 
ɬɪɭɞɚ» ɨɬ 28.12.2013  № 426-ɎɁ. 

ɋɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɨɯɪɚɧɨɣ ɬɪɭɞɚ ɧɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɞɨɥɠɧɚ ɜɤɥɸɱɚɬɶ ɜ ɫɟɛɹ ɮɭɧɤɰɢɢ ɩɨ ɩɨɞɝɨɬɨɜɤɟ, 
ɩɪɢɧɹɬɢɸ ɢ ɪɟɚɥɢɡɚɰɢɢ ɭɩɪɚɜɥɟɧɱɟɫɤɢɯ ɪɟɲɟɧɢɣ ɩɨ ɨɫɭɳɟɫɬɜɥɟɧɢɸ 
ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ, ɬɟɯɧɢɱɟɫɤɢɯ, ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɯ, ɥɟɱɟɛɧɨ- 

ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ ɦɟɞɢɰɢɧɫɤɢɯ ɢ ɫɨɰɢɚɥɶɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ, ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ 
ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɫɨɯɪɚɧɟɧɢɟ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ, ɡɞɨɪɨɜɶɹ ɢ ɠɢɡɧɢ 
ɪɚɛɨɬɧɢɤɨɜ ɜ ɩɪɨɰɟɫɫɟ ɬɪɭɞɚ. 

Ɉɬɜɟɬɫɬɜɟɧɧɵɦɢ ɡɚ ɜɧɟɞɪɟɧɢɟ ɢ ɫɨɛɥɸɞɟɧɢɟ ɩɪɚɜɢɥ ɨɯɪɚɧɵ ɬɪɭɞɚ 
ɹɜɥɹɸɬɫɹ ɪɭɤɨɜɨɞɢɬɟɥɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɢ ɩɨɞɪɚɡɞɟɥɟɧɢɣ. ɂɫɩɨɥɧɟɧɢɟ 
ɩɪɚɜɢɥ ɨɛɹɡɚɬɟɥɶɧɨ ɞɥɹ ɜɫɟɯ ɪɚɛɨɬɧɢɤɨɜ, ɫɜɹɡɚɧɧɵɯ ɫ ɷɤɫɩɥɭɚɬɚɰɢɟɣ 
ɫɨɨɪɭɠɟɧɢɣ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 

Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɬɪɟɛɨɜɚɧɢɣ ɨɯɪɚɧɵ ɬɪɭɞɚ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ 
ɫɥɟɞɭɸɳɟɟ: 

1. Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɩɨɥɧɨɦɨɱɢɣ ɜ ɱɚɫɬɢ ɨɯɪɚɧɵ ɬɪɭɞɚ ɞɨɥɠɧɨ ɛɵɬɶ 
ɭɬɜɟɪɠɞɟɧɨ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɪɚɫɩɨɪɹɞɢɬɟɥɶɧɵɦ ɞɨɤɭɦɟɧɬɨɦ ɨɪɝɚɧɢɡɚɰɢɢ. 

2. Ɏɭɧɤɰɢɢ ɢ ɨɛɹɡɚɧɧɨɫɬɢ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɞɨɥɠɧɵ ɛɵɬɶ  ɨɩɪɟɞɟɥɟɧɵ 
ɜ ɩɨɥɨɠɟɧɢɹɯ ɨ ɩɨɞɪɚɡɞɟɥɟɧɢɹɯ, ɞɨɥɠɧɨɫɬɧɵɯ ɢɧɫɬɪɭɤɰɢɹɯ ɞɥɹ ɤɚɠɞɨɝɨ 
ɪɚɛɨɬɧɢɤɚ. ȼɫɟ ɪɚɛɨɬɧɢɤɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɞɨɥɠɧɵ ɛɵɬɶ 
ɨɡɧɚɤɨɦɥɟɧɵ ɫ ɫɨɞɟɪɠɚɧɢɟɦ ɞɨɥɠɧɨɫɬɧɵɯ ɢɧɫɬɪɭɤɰɢɣ, ɢɧɫɬɪɭɤɰɢɣ ɩɨ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɞɨɥɠɧɨɫɬɧɵɟ ɢɧɫɬɪɭɤɰɢɢ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɞɚɧɵ 
ɩɟɪɫɨɧɚɥɭ ɧɚ ɪɭɤɢ. 

3. Ⱦɥɹ ɭɥɭɱɲɟɧɢɹ ɭɫɥɨɜɢɣ, ɫɨɛɥɸɞɟɧɢɹ ɨɯɪɚɧɵ ɬɪɭɞɚ ɢ ɫɧɢɠɟɧɢɹ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɪɢɫɤɨɜ ɞɨɥɠɧɵ ɩɪɨɜɨɞɢɬɫɹ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɟɪɟɱɧɟɦ ɬɢɩɨɜɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, 

ɭɬɜɟɪɠɞɟɧɧɵɦ ɩɪɢɤɚɡɨɦ Ɇɢɧɡɞɪɚɜɫɨɰɪɚɡɜɢɬɢɹ Ɋɨɫɫɢɢ ɨɬ 1 ɦɚɪɬɚ 2012 ɝ. № 
181ɧ ɢ ɨɫɧɨɜɚɧɧɵɟ ɧɚ ɚɧɚɥɢɡɟ ɪɟɡɭɥɶɬɚɬɨɜ ɞɟɹɬɟɥɶɧɨɫɬɢ ɩɨ ɩɪɨɮɢɥɚɤɬɢɤɟ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɬɪɚɜɦɚɬɢɡɦɚ ɢ ɩɪɨɮɡɚɛɨɥɟɜɚɟɦɨɫɬɢ. 

4. Ɉɪɝɚɧɢɡɚɰɢɹ ɩɪɨɜɟɞɟɧɢɹ ɨɛɹɡɚɬɟɥɶɧɵɯ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɯ ɢ 
ɩɟɪɢɨɞɢɱɟɫɤɢɯ ɦɟɞɢɰɢɧɫɤɢɯ ɨɫɦɨɬɪɨɜ ɪɚɛɨɬɧɢɤɨɜ, ɡɚɧɹɬɵɯ ɜɨ ɜɪɟɞɧɵɯ 
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ɭɫɥɨɜɢɹɯ ɬɪɭɞɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɢɤɚɡɨɦ Ɇɢɧɡɞɪɚɜɫɨɰɪɚɡɜɢɬɢɹ Ɋɨɫɫɢɢ ɨɬ 
27.04.2011 № 302ɧ. 

 5. Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɩɪɨɜɟɞɟɧɢɟ ɨɛɭɱɟɧɢɹ ɪɚɛɨɬɧɢɤɨɜ. Ɉɛɭɱɟɧɢɸ ɩɨ ɨɯɪɚɧɟ 
ɬɪɭɞɚ ɢ ɩɪɨɜɟɪɤɟ ɡɧɚɧɢɣ ɬɪɟɛɨɜɚɧɢɣ ɨɯɪɚɧɵ ɬɪɭɞɚ ɩɨɞɥɟɠɚɬ ɜɫɟ ɪɚɛɨɬɧɢɤɢ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɫɬɚɧɨɜɥɟɧɢɟɦ Ɇɢɧɬɪɭɞɚ  Ɋɨɫɫɢɢ ɢ 
Ɇɢɧɨɛɪɚɡɨɜɚɧɢɹ Ɋɨɫɫɢɢ ɨɬ 13.01.2003 № 1/29. Ɉɛɭɱɟɧɢɟ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ 
ɪɭɤɨɜɨɞɢɬɟɥɟɣ ɢ ɫɩɟɰɢɚɥɢɫɬɨɜ, ɧɚ ɤɨɬɨɪɵɯ ɜɨɡɥɨɠɟɧɵ ɨɛɹɡɚɧɧɨɫɬɢ ɩɨ 
ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɬɪɭɞɚ, ɩɪɨɜɨɞɢɬɫɹ ɜ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɫ 
ɩɨɫɥɟɞɭɸɳɟɣ ɩɪɨɜɟɪɤɨɣ ɡɧɚɧɢɣ ɬɪɟɛɨɜɚɧɢɣ ɨɯɪɚɧɵ ɬɪɭɞɚ ɢ ɫɨɡɞɚɧɢɟɦ 
ɤɨɦɢɫɫɢɢ ɩɨ ɩɪɨɜɟɪɤɟ ɡɧɚɧɢɣ ɬɪɟɛɨɜɚɧɢɣ ɨɯɪɚɧɵ ɬɪɭɞɚ ɧɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ. 
Ʉɨɦɢɫɫɢɹ ɩɨ ɩɪɨɜɟɪɤɟ ɡɧɚɧɢɣ ɬɪɟɛɨɜɚɧɢɣ ɨɯɪɚɧɵ ɬɪɭɞɚ ɩɨɥɧɨɦɨɱɧɚ ɨɛɭɱɚɬɶ 
ɪɚɛɨɬɧɢɤɨɜ ɨɪɝɚɧɢɡɚɰɢɢ ɩɨ ɭɬɜɟɪɠɞɟɧɧɨɣ ɩɪɨɝɪɚɦɦɟ ɨɛɭɱɟɧɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ 
ɢ ɩɪɨɜɨɞɢɬɶ ɩɪɨɜɟɪɤɭ ɡɧɚɧɢɣ ɬɪɟɛɨɜɚɧɢɣ ɨɯɪɚɧɵ ɬɪɭɞɚ. Ʉɨɦɢɫɫɢɹ ɫɨɫɬɨɢɬ ɧɟ 
ɦɟɧɟɟ, ɱɟɦ ɢɡ ɬɪɟɯ ɱɟɥɨɜɟɤ, ɩɪɨɲɟɞɲɢɯ ɨɛɭɱɟɧɢɟ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɜ ɨɛɭɱɚɸɳɟɣ 
ɨɪɝɚɧɢɡɚɰɢɢ ɩɨ ɩɪɨɝɪɚɦɦɟ ɞɥɹ ɱɥɟɧɨɜ ɤɨɦɢɫɫɢɣ ɩɨ ɩɪɨɜɟɪɤɟ ɡɧɚɧɢɣ 
ɬɪɟɛɨɜɚɧɢɣ ɨɯɪɚɧɵ ɬɪɭɞɚ.  

Ɉɛɭɱɟɧɢɟ ɪɚɛɨɬɧɢɤɨɜ ɦɟɬɨɞɚɦ ɢ ɩɪɢɟɦɚɦ ɛɟɡɨɩɚɫɧɨɝɨ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨɫɪɟɞɫɬɜɨɦ ɢɧɫɬɪɭɤɬɚɠɟɣ. 
6. Ɉɛɟɫɩɟɱɟɧɢɟ ɪɚɛɨɬɧɢɤɨɜ ɫɟɪɬɢɮɢɰɢɪɨɜɚɧɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ 

ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ  
7. ɉɪɨɩɚɝɚɧɞɚ ɬɪɟɛɨɜɚɧɢɣ ɧɨɪɦɚɬɢɜɨɜ ɢ ɩɟɪɟɞɨɜɨɝɨ ɨɩɵɬɚ ɩɨ ɨɯɪɚɧɟ 

ɬɪɭɞɚ ɫɪɟɞɢ ɩɟɪɫɨɧɚɥɚ ɩɨɫɪɟɞɫɬɜɨɦ ɫɨɛɪɚɧɢɣ, ɩɭɛɥɢɤɚɰɢɣ ɜ ɋɆɂ, 
ɩɪɨɜɟɞɟɧɢɟɦ ɬɟɦɚɬɢɱɟɫɤɢɯ ɚɤɰɢɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɞɧɟɣ ɨɯɪɚɧɵ ɬɪɭɞɚ. ɇɚ Ƚɗɋ 
ɞɨɥɠɟɧ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧ ɤɚɛɢɧɟɬ ɢɥɢ ɭɝɨɥɨɤ ɨɯɪɚɧɵ ɬɪɭɞɚ. ɇɚ Ƚɗɋ ɞɨɥɠɟɧ 
ɛɵɬɶ ɤɨɦɩɥɟɤɬ ɞɟɣɫɬɜɭɸɳɢɯ ɧɨɪɦɚɬɢɜɧɨ-ɩɪɚɜɨɜɵɯ ɚɤɬɨɜ ɢ ɧɨɪɦɚɬɢɜɧɨ-

ɬɟɯɧɢɱɟɫɤɢɯ ɞɨɤɭɦɟɧɬɨɜ, ɚ ɬɚɤɠɟ ɪɚɡɪɚɛɨɬɚɧɵ ɢ ɭɬɜɟɪɠɞɟɧɵ ɦɟɫɬɧɵɟ 
ɢɧɫɬɪɭɤɰɢɢ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɞɥɹ ɩɪɨɮɟɫɫɢɣ ɢ ɜɢɞɨɜ ɪɚɛɨɬ. . 

8. Ɉɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɞɥɹ 
ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ.  

9. ɋɨɡɞɚɧɢɟ ɞɥɹ ɪɚɛɨɬɧɢɤɨɜ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ 
ɨɩɬɢɦɚɥɶɧɨɝɨ ɪɟɠɢɦɚ ɬɪɭɞɚ ɢ ɨɬɞɵɯɚ. Ɉɛɳɚɹ (ɧɨɪɦɚɥɶɧɚɹ) ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ 
ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ 40 ɱɚɫɨɜ ɜ ɧɟɞɟɥɸ, ɨɪɝɚɧɢɡɚɰɢɹ ɫɨɤɪɚɳɟɧɢɹ 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɪɚɛɨɬɵ ɧɚɤɚɧɭɧɟ ɩɪɚɡɞɧɢɱɧɵɯ ɢ ɜɵɯɨɞɧɵɯ ɞɧɟɣ, 
ɤɨɥɢɱɟɫɬɜɨ ɜɵɯɨɞɧɵɯ ɞɧɟɣ ɜ ɧɟɞɟɥɸ, ɪɚɛɨɬɚ ɜ ɫɜɟɪɯɭɪɨɱɧɨɟ ɜɪɟɦɹ, ɩɪɢ 
ɫɨɤɪɚɳɟɧɧɨɣ ɪɚɛɨɱɟɣ ɧɟɞɟɥɟ (ɧɟɩɨɥɧɨɟ ɪɚɛɨɱɟɟ ɜɪɟɦɹ), ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ 
ɩɟɪɟɪɵɜɨɜ ɞɥɹ ɨɬɞɵɯɚ ɢ ɩɢɬɚɧɢɹ (ɧɟ ɛɨɥɟɟ ɞɜɭɯ ɱɚɫɨɜ).  

10. Ɉɛɟɫɩɟɱɟɧɢɟ ɫɚɧɢɬɚɪɧɨ-ɛɵɬɨɜɵɯ ɭɫɥɨɜɢɣ ɢ ɥɟɱɟɛɧɨ-

ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ, ɩɢɬɶɟɜɨɝɨ ɪɟɠɢɦɚ ɪɚɛɨɬɧɢɤɨɜ. 
11. Ɉɪɝɚɧɢɡɚɰɢɹ ɤɨɧɬɪɨɥɹ ɡɚ ɫɨɛɥɸɞɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɜ 

ɩɪɨɰɟɫɫɟ ɩɪɨɢɡɜɨɞɫɬɜɚ. Ʉɨɧɬɪɨɥɶ ɦɨɠɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɜ ɮɨɪɦɟ ɩɪɨɜɟɪɨɤ, 
ɨɛɫɥɟɞɨɜɚɧɢɣ, ɨɫɦɨɬɪɨɜ, ɫɢɫɬɟɦɚɬɢɱɟɫɤɨɝɨ ɭɱɟɬɚ ɩɨɤɚɡɚɬɟɥɟɣ, 
ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯ ɫɨɫɬɨɹɧɢɟ ɭɫɥɨɜɢɣ ɢ ɨɯɪɚɧɵ ɬɪɭɞɚ, ɡɚɬɪɟɛɨɜɚɧɢɹ 
ɧɟɨɛɯɨɞɢɦɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɪɚɫɫɦɨɬɪɟɧɢɹ ɠɚɥɨɛ, ɡɚɹɜɥɟɧɢɣ. Ʉɨɧɬɪɨɥɶ 
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ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɜɵɹɜɥɟɧɢɟ ɩɪɢɱɢɧ ɧɚɪɭɲɟɧɢɣ ɬɪɟɛɨɜɚɧɢɣ ɨɯɪɚɧɵ ɬɪɭɞɚ ɢ 
ɪɚɡɪɚɛɨɬɤɭ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɢɯ ɭɫɬɪɚɧɟɧɢɸ ɢ ɩɪɟɞɭɩɪɟɠɞɟɧɢɸ. 

12. ɋɬɢɦɭɥɢɪɨɜɚɧɢɟ ɪɚɛɨɬɵ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɪɨɰɟɫɫɨɜ, ɫɧɢɠɟɧɢɸ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɬɪɚɜɦɚɬɢɡɦɚ ɢ 
ɩɪɨɮɡɚɛɨɥɟɜɚɟɦɨɫɬɢ. 

13. Ɉɛɭɱɟɧɢɟ ɩɟɪɫɨɧɚɥɚ ɩɪɢɟɦɚɦ ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ ɩɨɦɨɳɢ ɩɨɫɬɪɚɞɚɜɲɢɦ 
ɩɪɢ ɧɟɫɱɚɫɬɧɨɦ ɫɥɭɱɚɟ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ ɫ ɩɪɢɦɟɧɟɧɢɟɦ  ɫɨɜɪɟɦɟɧɧɵɯ 
ɬɪɟɧɚɠɟɪɨɜ, ɨɬɪɚɛɨɬɤɚ ɧɚɜɵɤɨɜ ɩɨ ɷɜɚɤɭɚɰɢɢ ɪɚɛɨɬɧɢɤɨɜ ɜ ɫɥɭɱɚɟ ɩɨɹɜɥɟɧɢɹ 
ɭɝɪɨɡɵ ɡɚɬɨɩɥɟɧɢɹ ɢɥɢ ɨɛɪɭɲɟɧɢɹ ɝɪɭɧɬɚ, ɩɨ ɩɪɢɦɟɧɟɧɢɸ ɢ ɩɨɥɶɡɨɜɚɧɢɸ 
ɚɜɬɨɧɨɦɧɵɯ ɭɫɬɚɧɨɜɨɤ ɠɢɡɧɟɨɛɟɫɩɟɱɟɧɢɹ, ɛɟɡɨɩɚɫɧɵɯ ɩɨɦɟɳɟɧɢɣ, ɫɩɨɫɨɛɧɵɯ 
ɡɚɳɢɬɢɬɶ ɪɚɛɨɬɧɢɤɨɜ ɜ ɫɥɭɱɚɟ ɡɚɬɨɩɥɟɧɢɹ ɩɨɦɟɳɟɧɢɣ ɡɞɚɧɢɹ Ƚɗɋ, ɩɨ ɡɚɤɪɵɬɢɹ 
ɜɪɭɱɧɭɸ ɡɚɬɜɨɪɨɜ ɧɚ ɝɪɟɛɧɟ ɩɥɨɬɢɧɵ ɢ ɞɜɟɪɟɣ ɜ ɛɟɡɨɩɚɫɧɵɯ (ɚɜɚɪɢɣɧɨ-

ɫɩɚɫɚɬɟɥɶɧɵɯ) ɩɨɦɟɳɟɧɢɹɯ. 
ɇɚ Ƚɗɋ ɩɥɚɧɢɪɨɜɚɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɨɪɝɚɧɢɡɚɰɢɹ ɢɯ 

ɢɫɩɨɥɧɟɧɢɹ, ɩɨɫɬɨɹɧɧɵɣ ɤɨɧɬɪɨɥɶ, ɭɱɟɬ, ɚɧɚɥɢɡ ɢ ɨɰɟɧɤɚ ɩɪɨɜɨɞɢɦɨɣ ɪɚɛɨɬɵ 
ɞɨɥɠɧɵ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ: 

- Ɍɪɭɞɨɜɵɦ ɤɨɞɟɤɫɨɦ ɊɎ; 

- ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ Ɇɢɧɬɪɭɞɚ Ɋɨɫɫɢɢ ɢ Ɇɢɧɡɞɪɚɜɚ Ɋɨɫɫɢɢ; 

- ɧɨɪɦɚɬɢɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ; 
- ɨɬɪɚɫɥɟɜɵɦ (ɬɚɪɢɮɧɵɦ) ɫɨɝɥɚɲɟɧɢɟɦ; 
- ɤɨɥɥɟɤɬɢɜɧɵɦ ɞɨɝɨɜɨɪɨɦ (ɫɨɝɥɚɲɟɧɢɟɦ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ); 
- ɜɵɜɨɞɚɦɢ ɢɡ ɚɧɚɥɢɡɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɬɪɚɜɦɚɬɢɡɦɚ ɢ 

ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ ɧɚ ɨɫɧɨɜɟ ɦɚɬɟɪɢɚɥɨɜ ɪɚɫɫɥɟɞɨɜɚɧɢɹ ɢ 
ɞɪɭɝɨɝɨ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ; 

- ɪɟɡɭɥɶɬɚɬɚɦɢ ɤɨɧɬɪɨɥɶɧɵɯ ɩɪɨɜɟɪɨɤ ɫɨɫɬɨɹɧɢɹ ɨɯɪɚɧɵ ɢ ɭɫɥɨɜɢɣ ɬɪɭɞɚ; 
- ɩɪɟɞɥɨɠɟɧɢɹɦɢ ɤɨɦɢɫɫɢɣ ɢ ɭɩɨɥɧɨɦɨɱɟɧɧɵɯ ɥɢɰ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ; 
- ɩɪɟɞɩɢɫɚɧɢɹɦɢ ɨɪɝɚɧɨɜ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɢ ɜɟɞɨɦɫɬɜɟɧɧɨɝɨ ɧɚɞɡɨɪɚ; 
- ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɪɚɫɩɨɪɹɞɢɬɟɥɶɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ ɜɵɲɟɫɬɨɹɳɢɯ 

ɨɪɝɚɧɨɜ ɭɩɪɚɜɥɟɧɢɹ. 
ȽɄ ɊɎ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɪɚɛɨɬɨɞɚɬɟɥɟɣ ɜɫɥɟɞɫɬɜɢɟ 

ɩɪɢɱɢɧɟɧɢɹ ɜɪɟɞɚ ɪɚɛɨɬɧɢɤɭ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ, ɚ ɬɚɤɠɟ ɨɩɪɟɞɟɥɹɟɬ ɮɨɪɦɵ ɢ 
ɪɚɡɦɟɪ ɜɨɡɦɟɳɟɧɢɹ ɜɪɟɞɚ, ɩɪɢɱɢɧɟɧɧɨɝɨ ɠɢɡɧɢ ɢ ɡɞɨɪɨɜɶɸ ɝɪɚɠɞɚɧɢɧɚ. 

 

7.2 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 

 

Ɉɞɧɨɣ ɢɡ ɜɚɠɧɟɣɲɢɯ ɡɚɞɚɱ ɫɥɭɠɛɵ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɹɜɥɹɟɬɫɹ 
ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. ɉɨɫɥɟɞɫɬɜɢɹ ɚɜɚɪɢɣ 
ɧɚ Ƚɗɋ, ɜ ɨɫɨɛɟɧɧɨɫɬɢ ɩɪɨɪɵɜ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ, ɦɨɝɭɬ ɛɵɬɶ 
ɤɚɬɚɫɬɪɨɮɢɱɟɫɤɢɦɢ ɧɟ ɬɨɥɶɤɨ ɞɥɹ ɪɟɝɢɨɧɚ, ɧɨ ɢ ɞɥɹ ɜɫɟɝɨ ɝɨɫɭɞɚɪɫɬɜɚ. ɉɨɷɬɨɦɭ 
ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ ɹɜɥɹɟɬɫɹ ɡɚɞɚɱɟɣ ɨɛɳɟɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ 
ɡɧɚɱɟɧɢɹ. Ⱦɟɹɬɟɥɶɧɨɫɬɶ ɫɥɭɠɛɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ȽɌɋ ɪɟɝɭɥɢɪɭɟɬɫɹ Ɏɟɞɟɪɚɥɶɧɵɦ ɡɚɤɨɧɨɦ «Ɉ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 
ɫɨɨɪɭɠɟɧɢɣ». Ɉɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɡɚɤɨɧɚ «Ɉ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ» 
ɹɜɥɹɟɬɫɹ ɫɨɛɥɸɞɟɧɢɟ ɞɟɤɥɚɪɚɰɢɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ, ɫɨɫɬɚɜɨɦ ɤɨɬɨɪɨɣ 
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ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɩɟɰɢɚɥɶɧɵɦ ɉɨɥɨɠɟɧɢɟɦ, ɭɬɜɟɪɠɞɟɧɧɵɦ ɉɪɚɜɢɬɟɥɶɫɬɜɨɦ ɊɎ. 
Ⱦɚɧɧɨɟ ɉɨɥɨɠɟɧɢɟ ɨɩɪɟɞɟɥɹɟɬ ɫɨɞɟɪɠɚɧɢɟ, ɩɨɪɹɞɨɤ ɫɨɫɬɚɜɥɟɧɢɹ Ⱦɟɤɥɚɪɚɰɢɢ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ, ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɟɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɷɤɫɩɟɪɬɢɡɵ ɢ ɹɜɥɹɟɬɫɹ 
ɨɛɹɡɚɬɟɥɶɧɵɦ ɞɥɹ ȽɌɋ ɩɪɢ ɢɯ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ, ɫɬɪɨɢɬɟɥɶɫɬɜɟ, ɜɜɨɞɟ ɜ 
ɷɤɫɩɥɭɚɬɚɰɢɸ, ɷɤɫɩɥɭɚɬɚɰɢɢ, ɜɵɜɨɞɟ ɢɡ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɚ ɬɚɤɠɟ ɩɨɫɥɟ 
ɪɟɤɨɧɫɬɪɭɤɰɢɢ, ɤɚɩɢɬɚɥɶɧɨɦ ɪɟɦɨɧɬɟ, ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɢɥɢ ɤɨɧɫɟɪɜɚɰɢɢ. 

ɇɚɢɛɨɥɶɲɚɹ ɧɚɝɪɭɡɤɚ ɢ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ȽɌɋ ɥɟɠɢɬ ɧɚ ɷɤɫɩɥɭɚɬɢɪɭɸɳɟɣ ɨɪɝɚɧɢɡɚɰɢɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. 
Ƚɢɞɪɨɬɟɯɧɢɱɟɫɤɢɟ ɫɨɨɪɭɠɟɧɢɹ Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɨɫɧɚɳɟɧɵ ɫɩɟɰɢɚɥɶɧɨɣ 
ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɚɩɩɚɪɚɬɭɪɨɣ (ɄɂȺ) ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɨɟɤɬɨɦ, ɢ ɜ 
ɫɨɫɬɚɜ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɩɟɪɫɨɧɚɥɚ ɞɨɥɠɧɵ ɜɯɨɞɢɬɶ ɫɩɟɰɢɚɥɶɧɵɟ 
ɩɨɞɪɚɡɞɟɥɟɧɢɹ, ɡɚɞɚɱɚ ɤɨɬɨɪɵɯ – ɢɡɦɟɪɟɧɢɟ ɫ ɩɨɦɨɳɶɸ ɄɂȺ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ, ɜɢɡɭɚɥɶɧɵɣ ɨɫɦɨɬɪ ɢ ɨɰɟɧɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ ɧɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ 
ɜɟɥɢɱɢɧ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɩɨɤɚɡɚɬɟɥɟɣ. ɇɚ ɧɟɛɨɥɶɲɢɯ Ƚɗɋ ɧɚɬɭɪɧɵɟ 
ɧɚɛɥɸɞɟɧɢɹ ɩɪɨɜɨɞɢɬ ɝɪɭɩɩɵ, ɜɯɨɞɹɳɢɟ ɜ ɫɨɫɬɚɜ ɨɞɧɨɝɨ ɢɡ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ 
ɩɨɞɪɚɡɞɟɥɟɧɢɣ, ɥɢɛɨ ɧɚɛɥɸɞɟɧɢɹ ɜɟɞɟɬ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɚɹ ɨɪɝɚɧɢɡɚɰɢɹ. 

ɋɨɫɬɚɜ ɫɢɫɬɟɦ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɝɨ ɤɨɧɬɪɨɥɹ ɡɚ ȽɌɋ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ 
ɧɟɫɤɨɥɶɤɨ ɩɨɞɫɢɫɬɟɦ: 

1. ɉɨɞɫɢɫɬɟɦɚ ɤɨɧɬɪɨɥɹ ɜɧɟɲɧɢɯ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ (ɭɪɨɜɧɟɣ ɜɨɞɵ ɜ 
ɜɟɪɯɧɟɦ ɢ ɧɢɠɧɟɦ ɛɶɟɮɚɯ, ɬɟɦɩɟɪɚɬɭɪ ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ ɢ ɜɨɞɵ); 

2. ɉɨɞɫɢɫɬɟɦɚ ɤɨɧɬɪɨɥɹ ɩɟɪɟɦɟɳɟɧɢɣ ɬɨɱɧɵɦɢ ɝɟɨɞɟɡɢɱɟɫɤɢɦɢ ɦɟɬɨɞɚɦɢ 
(ɩɥɚɧɨɜɵɯ ɢ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɦɟɳɟɧɢɣ ɯɚɪɚɤɬɟɪɧɵɯ ɬɨɱɟɤ ɫɨɨɪɭɠɟɧɢɹ, 
ɜɡɚɢɦɧɵɯ ɫɦɟɳɟɧɢɣ ɯɚɪɚɤɬɟɪɧɵɯ ɬɨɱɟɤ ɫɨɨɪɭɠɟɧɢɹ, ɜɡɚɢɦɧɵɯ ɩɟɪɟɦɟɳɟɧɢɣ 
ɨɬɞɟɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɧɚ ɢɯ ɫɬɵɤɟ ɢ ɲɜɚɯ); 

3. ɉɨɞɫɢɫɬɟɦɚ ɤɨɧɬɪɨɥɹ ɧɚɩɪɹɠɟɧɧɨ – ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ (ɞɥɹ 
ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪ, ɞɟɮɨɪɦɚɰɢɣ ɢ ɜɵɱɢɫɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ); 

4. ɉɨɞɫɢɫɬɟɦɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɤɨɧɬɪɨɥɹ (ɞɥɹ ɢɡɦɟɪɟɧɢɹ 
ɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɪɚɫɯɨɞɨɜ, ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɢɯ ɧɚɩɨɪɨɜ ɮɢɥɶɬɪɭɸɳɟɣɫɹ ɜɨɞɵ ɢ 
ɟɟ ɯɢɦɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ); 

5. ɉɨɞɫɢɫɬɟɦɚ ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɢ ɜ ɧɢɠɧɟɦ 
ɛɶɟɮɟ ɝɢɞɪɨɭɡɥɚ; 

6. ɉɨɞɫɢɫɬɟɦɚ ɤɨɧɬɪɨɥɹ ɫɟɣɫɦɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɪɚɣɨɧɚ. 
ɇɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ ɨ ɫɨɫɬɨɹɧɢɢ ȽɌɋ ɢ Ⱥɤɬɟ 

ɨɛɫɥɟɞɨɜɚɧɢɹ ȽɌɋ ɩɪɨɟɤɬɧɵɦ ɢɧɫɬɢɬɭɬɨɦ, ɢɦɟɸɳɢɦ ɩɪɚɜɨ ɧɚ ɜɵɩɨɥɧɟɧɢɟ 
ɞɚɧɧɨɝɨ ɜɢɞɚ ɪɚɛɨɬ, ɫɨɫɬɚɜɥɹɟɬɫɹ Ⱦɟɤɥɚɪɚɰɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ. ȼ ɤɨɬɨɪɨɣ 
ɨɛɨɫɧɨɜɵɜɚɟɬɫɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ȽɌɋ, ɢɯ ɫɨɨɬɜɟɬɫɬɜɢɟ ɤɪɢɬɟɪɢɹɦ ɛɟɡɨɩɚɫɧɨɫɬɢ, 
ɩɪɨɟɤɬɭ, ɞɟɣɫɬɜɭɸɳɢɦ ɧɨɪɦɚɦ ɢ ɩɪɚɜɢɥɚɦ, ɚ ɬɚɤɠɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɯɚɪɚɤɬɟɪ ɢ 
ɦɚɫɲɬɚɛɵ ɜɨɡɧɢɤɲɢɯ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɣ ɢ ɦɟɪɵ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɣ 
ɷɤɫɩɥɭɚɬɚɰɢɢ. 

 

7.3 ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ 

 

Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɢɡɥɨɠɟɧɵ 
ɜ ɉɪɚɜɢɥɚɯ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ 
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(ɩɨɫɬɚɧɨɜɥɟɧɢɟ ɉɪɚɜɢɬɟɥɶɫɬɜɚ ɊɎ ɨɬ 25.04.2012 № 390), Ɏɟɞɟɪɚɥɶɧɨɦ ɡɚɤɨɧɟ 

ɨɬ 22 ɢɸɥɹ 2008 ɝɨɞɚ № 123-ɎɁ «Ɍɟɯɧɢɱɟɫɤɢɣ ɪɟɝɥɚɦɟɧɬ ɨ ɬɪɟɛɨɜɚɧɢɹɯ 
ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ», ɮɟɞɟɪɚɥɶɧɨɦ ɡɚɤɨɧɟ «Ɉ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ» ɨɬ 

18.11.1994. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ 
ɡɚ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɟ ɫɨɫɬɨɹɧɢɟ Ƚɗɋ ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ ɪɭɤɨɜɨɞɢɬɟɥɹ ɫɬɚɧɰɢɢ. 

Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɵ ɫɢɫɬɟɦɨɣ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, 
ɧɚɩɪɚɜɥɟɧɧɨɣ ɧɚ ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɥɸɞɟɣ ɨɩɚɫɧɵɯ ɮɚɤɬɨɪɨɜ 
ɩɨɠɚɪɚ. ɇɚ Ƚɗɋ ɨɛɹɡɚɬɟɥɶɧɵ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɫɥɟɞɭɸɳɢɟ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ 
ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ: 

– ɨɪɝɚɧɢɡɚɰɢɹ ɢɡɭɱɟɧɢɹ ɢ ɜɵɩɨɥɧɟɧɢɹ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɜɫɟɦɢ ɪɚɛɨɬɧɢɤɚɦɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ; 

– ɪɚɡɪɚɛɨɬɤɚ ɢ ɜɵɩɨɥɧɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ, ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ ɩɨɜɵɲɟɧɢɟ 
ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 

– ɭɫɬɚɧɨɜɥɟɧɢɟ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɢɯ 
ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ, ɧɚ ɬɟɪɪɢɬɨɪɢɢ, ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ, ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɯ ɢ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɹɯ; 

– ɭɫɬɚɧɨɜɥɟɧɢɟ ɩɨɪɹɞɤɚ ɪɟɝɭɥɹɪɧɨɣ ɩɪɨɜɟɪɤɢ ɫɨɫɬɨɹɧɢɹ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ Ƚɗɋ. 

– 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 ɢ ɬ.ɞ. 

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 ɧɚ ɭɱɚɫɬɤɟ ɫɪɟɞɫɬɜ 
ɨɛɧɚɪɭɠɟɧɢɹ ɢ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ. 
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Ʉɚɠɞɵɣ ɪɚɛɨɬɚɸɳɢɣ ɧɚ Ƚɗɋ ɨɛɹɡɚɧ ɡɧɚɬɶ ɢ ɫɨɛɥɸɞɚɬɶ ɭɫɬɚɧɨɜɥɟɧɧɵɟ 
ɬɪɟɛɨɜɚɧɢɹ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ, ɜ ɞɪɭɝɢɯ ɩɨɦɟɳɟɧɢɹɯ ɢ 
ɧɚ ɬɟɪɪɢɬɨɪɢɢ, ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɩɨɠɚɪɚ ɧɟɦɟɞɥɟɧɧɨ ɫɨɨɛɳɢɬɶ 
ɜɵɲɟɫɬɨɹɳɟɦɭ ɪɭɤɨɜɨɞɢɬɟɥɸ ɢɥɢ ɨɩɟɪɚɬɢɜɧɨɦɭ ɩɟɪɫɨɧɚɥɭ ɨ ɦɟɫɬɟ ɩɨɠɚɪɚ, 
ɩɪɢɧɹɬɶ ɜɨɡɦɨɠɧɵɟ ɦɟɪɵ ɤ ɫɩɚɫɟɧɢɸ ɥɸɞɟɣ, ɢɦɭɳɟɫɬɜɚ ɢ ɩɪɢɫɬɭɩɢɬɶ ɤ 
ɥɢɤɜɢɞɚɰɢɢ ɩɨɠɚɪɚ ɢɦɟɸɳɢɦɢɫɹ ɫɪɟɞɫɬɜɚɦɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɫ ɫɨɛɥɸɞɟɧɢɟɦ 
ɦɟɪ ɛɟɡɨɩɚɫɧɨɫɬɢ. Ʉɪɨɦɟ ɬɨɝɨ, ɜɫɟ ɪɚɛɨɬɧɢɤɢ Ƚɗɋ ɞɨɥɠɧɵ ɩɪɨɯɨɞɢɬɶ 
ɩɨɞɝɨɬɨɜɤɭ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ (ɢɧɫɬɪɭɤɬɚɠɢ, ɬɪɟɧɢɪɨɜɤɢ, ɩɪɨɜɟɪɤɢ 
ɡɧɚɧɢɣ ɩɨ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ 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. 
 

7.3.1 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. 

 

7.3.2 ɉɨɠɚɪɨɬɭɲɟɧɢɟ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 

 

ɉɨɠɚɪɧɚɹ ɨɩɚɫɧɨɫɬɶ ɝɥɚɜɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɨɛɭɫɥɨɜɥɟɧɚ ɧɚɥɢɱɢɟɦ ɜ 
ɧɢɯ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ ɦɚɫɥɚ. Ɍɭɲɟɧɢɟ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫ ɩɭɫɤɨɦ ɨɬ ɡɚɳɢɬ 
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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 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. ȼ ɤɚɱɟɫɬɜɟ ɧɟɨɛɯɨɞɢɦɨɝɨ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ 
ɥɨɤɚɥɢɡɚɰɢɢ ɩɨɠɚɪɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɛɵɫɬɪɵɣ ɨɬɜɨɞ ɨɬ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɨɥɧɨɝɨ ɨɛɴɟɦɚ ɦɚɫɥɚ ɢ ɜɨɞɵ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɜ 
ɦɚɫɥɨɜɨɞɨɨɬɜɨɞɢɬɟɥɶ, ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɧɚ ɩɢɪɫɟ. ɉɨɦɢɦɨ ɷɬɨɝɨ, ɧɚ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɣ ɩɥɨɳɚɞɤɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɬɭɲɟɧɢɟ ɩɨɠɚɪɚ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɢɡ ɩɨɠɚɪɧɵɯ ɝɢɞɪɚɧɬɨɜ. 

 

7.3.3 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 ɬɚɤɠɟ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɩɭɫɤɨɦ ɫɢɫɬɟɦɵ 
ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɩɨɞɚɱɟɣ ɜɨɞɵ ɧɚ ɨɱɚɝ ɩɨɠɚɪɚ. ɉɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɬɚɤɠɟ 
ɞɢɫɬɚɧɰɢɨɧɧɨɟ ɨɬɤɪɵɬɢɟ ɡɚɞɜɢɠɟɤ ɫ ɐɉɍ. ɉɨɠɚɪɨɬɭɲɟɧɢɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ 
ɢ ɨɬ ɩɨɠɚɪɧɵɯ ɤɪɚɧɨɜ. 

 

7.3.4 ɉɨɠɚɪɨɬɭɲɟɧɢɟ ɫɬɚɧɰɢɨɧɧɨɝɨ ɦɚɫɥɨɯɨɡɹɣɫɬɜɚ 

 

Ɉɫɧɨɜɧɵɦ ɫɪɟɞɫɬɜɨɦ ɞɥɹ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ, ɜɨɡɧɢɤɚɸɳɟɝɨ ɜ ɦɚɫɥɨ-

ɯɨɡɹɣɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɹɯ, 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. 
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7.4 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɩɪɢɪɨɞɵ 

 

ɉɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɨɬɫɭɬɫɬɜɭɟɬ ɨɬɪɢɰɚɬɟɥɶɧɨɟ 
ɜɥɢɹɧɢɟ ɧɚ ɤɚɱɟɫɬɜɨ ɜɨɞɵ, ɨɧɚ ɩɨɥɧɨɫɬɶɸ ɫɨɯɪɚɧɹɟɬ ɩɟɪɜɨɧɚɱɚɥɶɧɵɟ 
ɩɪɢɪɨɞɧɵɟ ɫɜɨɣɫɬɜɚ. ȼ ɪɟɤɟ ɫɨɯɪɚɧɹɟɬɫɹ ɪɵɛɚ, ɜɨɞɚ ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɞɥɹ 
ɜɨɞɨɫɧɚɛɠɟɧɢɹ. 

ɉɪɢɪɨɞɨɨɯɪɚɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ 
ɧɚɩɪɚɜɥɟɧɵ ɧɚ ɨɯɪɚɧɭ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ, ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ, ɡɟɦɟɥɶɧɵɯ 
ɪɟɫɭɪɫɨɜ, ɨɛɴɟɤɬɨɜ ɠɢɜɨɬɧɨɝɨ ɦɢɪɚ ɢ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ 
ɫɥɟɞɭɸɳɢɦɢ ɨɫɧɨɜɧɵɦɢ ɡɚɤɨɧɨɞɚɬɟɥɶɧɵɦɢ ɢ ɧɨɪɦɚɬɢɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ: 

– Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ ɊɎ «Ɉɛ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ» № 7-ɎɁ ɨɬ 

10.01.2002 (ɪɟɞ. 29.12.2015); 

– Ɂɟɦɟɥɶɧɵɣ ɤɨɞɟɤɫ ɊɎ № 136-ɎɁ ɨɬ 25.10.2001 (ɪɟɞ. 23.05.2016); 
– ȼɨɞɧɵɣ ɤɨɞɟɤɫ ɊɎ № 74 - ɎɁ ɨɬ 03.06.2006 (ɪɟɞ. 28.11.2015) ɫ ɢɡɦ. ɢ 

ɞɨɩ., ɜɫɬɭɩ. ɜ ɫɢɥɭ ɫ 01.01.2016; 
– Ʌɟɫɧɨɣ ɤɨɞɟɤɫ ɊɎ № 200- ɎɁ ɨɬ 04.12.2006 (ɪɟɞ. 01.05.2016); 
– ɎɁ «Ɉɛ ɨɯɪɚɧɟ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ» № 96-ɎɁ ɨɬ 04.05.1999 (ɪɟɞ. Ɉɬ 

13.07.2015); 

– Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ ɨɛ ɨɬɯɨɞɚɯ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɩɨɬɪɟɛɥɟɧɢɹ № 89-ɎɁ ɨɬ 
24.06.1998 (ɪɟɞ. 29.12.2015); 

– Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉ ɠɢɜɨɬɧɨɦ ɦɢɪɟ» № 52 ɎɁ ɨɬ 13.12.1996 (ɪɟɞ. Ɉɬ 
13.07.2015). 

– Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉ ɫɚɧɢɬɚɪɧɨ-ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɦ ɛɥɚɝɨɩɨɥɭɱɢɢ 
ɧɚɫɟɥɟɧɢɹ ɨɬ 30.03.1999 № 52-ɎɁ 

Ⱦɚɧɧɵɣ ɩɪɨɟɤɬ ɩɨɞɥɟɠɢɬ ɨɛɹɡɚɬɟɥɶɧɨɦɭ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ ɨɪɝɚɧɚɦɢ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɫɚɧɢɬɚɪɧɨɝɨ ɧɚɞɡɨɪɚ ɜ ɱɚɫɬɢ: 

– ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ; 
– ɭɪɨɜɧɟɜɨɝɨ ɪɟɠɢɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɪɟɠɢɦɨɜ ɧɢɠɧɟɝɨ ɛɶɟɮɚ; 
– ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɟ ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ ɜ ɡɨɧɟ ɜɥɢɹɧɢɹ 

ɜɨɞɨɯɪɚɧɢɥɢɳɚ; 
– ɩɪɨɝɧɨɡɚ ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ. 
ȼɨɞɨɨɯɪɚɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɪɚɡɛɢɬɵ ɧɚ ɬɪɢ ɝɪɭɩɩɵ: 
– Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɡɨɧɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɜɥɢɹɸɳɢɟ ɧɚ 

ɫɨɫɬɨɹɧɢɟ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ. 
– ɋɨɡɞɚɧɢɟ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɵ ɜɨɤɪɭɝ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 
– ȼɨɞɨɨɯɪɚɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɧɚ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. 
Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜɤɥɸɱɚɸɬ: 
– ɩɟɪɟɧɨɫ ɢɥɢ ɢɧɠɟɧɟɪɧɭɸ ɡɚɳɢɬɭ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, ɩɪɟɞɩɪɢɹɬɢɣ, 

ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ, ɩɨɩɚɞɚɸɳɢɯ ɜ ɡɨɧɭ ɡɚɬɨɩɥɟɧɢɹ, ɩɨɞɬɨɩɥɟɧɢɹ ɢ 
ɛɟɪɟɝɨɨɛɪɭɲɟɧɢɹ; 

– ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɬɟɪɪɢɬɨɪɢɢ ɡɚɬɨɩɥɟɧɢɹ; 
– ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɟ ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ ɜ ɡɨɧɟ ɜɥɢɹɧɢɹ 

ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 
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Ɋɚɛɨɬɵ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨɥɠɧɵ ɛɵɬɶ 
ɡɚɤɨɧɱɟɧɵ ɧɟ ɩɨɡɞɧɟɟ, ɱɟɦ ɡɚ ɨɞɢɧ ɜɟɫɟɧɧɟ-ɥɟɬɧɢɣ ɫɟɡɨɧ ɞɨ ɧɚɱɚɥɚ ɡɚɩɨɥɧɟɧɢɹ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ. Ɇɟɪɨɩɪɢɹɬɢɹ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɟ ɩɪɨɟɤɬɨɦ ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ 
ɧɨɪɦɚɬɢɜɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɢ ɧɢɠɧɟɦ ɛɶɟɮɟ, 
ɞɨɥɠɧɵ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɫ ɨɩɟɪɟɠɟɧɢɟɦ ɫɪɨɤɨɜ ɜɨɡɜɟɞɟɧɢɹ ɨɫɧɨɜɧɵɯ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɡɚɜɟɪɲɢɬɶɫɹ ɞɨ ɧɚɱɚɥɚ ɡɚɩɨɥɧɟɧɢɹ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 

ɉɟɪɜɵɣ ɩɪɨɝɧɨɡ ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɭɬɨɱɧɹɟɬɫɹ ɡɚ ɝɨɞ ɞɨ ɩɨɞɧɹɬɢɹ ɇɉɍ ɞɨ 
ɩɪɨɟɤɬɧɨɣ ɨɬɦɟɬɤɢ ɧɚ ɨɫɧɨɜɚɧɢɢ ɪɟɡɭɥɶɬɚɬɨɜ ɢɫɫɥɟɞɨɜɚɧɢɣ ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɜ 
ɭɫɥɨɜɢɹɯ ɜɪɟɦɟɧɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. ȼ ɩɨɫɥɟɞɭɸɳɟɦ ɩɪɨɝɧɨɡ 
ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɭɬɨɱɧɹɟɬɫɹ ɫɥɭɠɛɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɱɟɪɟɡ ɤɚɠɞɵɟ 
5 ɥɟɬ ɜ ɭɫɥɨɜɢɹɯ ɧɨɪɦɚɥɶɧɨɣ ɟɝɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɜ 
ɬɟɪɪɢɬɨɪɢɚɥɶɧɵɟ ɨɪɝɚɧɵ ɢ ɭɱɪɟɠɞɟɧɢɹ ɫɚɧɢɬɚɪɧɨ-ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɣ 
ɫɥɭɠɛɵ. 

ȼ ɤɨɦɩɥɟɤɫ ɦɟɪɨɩɪɢɹɬɢɣ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɢ ɬɟɪɪɢɬɨɪɢɢ ɜɯɨɞɹɬ: 
– ɫɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɣ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ; 
– ɜɵɧɨɫ ɩɪɟɞɩɪɢɹɬɢɣ, ɫɧɨɫ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ; 
– ɦɨɧɢɬɨɪɢɧɝ ɜɨɞɨɨɯɪɚɧɧɵɯ ɡɨɧ; 
– ɨɱɢɫɬɤɚ ɨɬ ɞɪɟɜɟɫɧɨɣ ɢ ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ. 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɚɧɉɢɇ 3907–85 ɨɤɨɥɨ ɫɭɳɟɫɬɜɭɸɳɢɯ ɢ 

ɜɧɨɜɶ ɫɨɡɞɚɜɚɟɦɵɯ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɨɪɝɚɧɢɡɚɰɢɹ 
ɫɚɧɢɬɚɪɧɵɯ ɡɨɧ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ ɞɨɫɬɭɩɚ ɧɚɫɟɥɟɧɢɹ ɤ ɜɨɞɟ ɢ ɪɚɡɦɟɳɟɧɢɹ 
ɩɪɢɫɬɚɧɟɣ. Ɋɚɡɦɟɪɵ ɫɚɧɢɬɚɪɧɵɯ ɡɨɧ ɞɨɥɠɧɵ ɛɵɬɶ ɧɟ ɦɟɧɟɟ: ɞɥɢɧɚ ɪɚɜɧɚ 
ɩɪɨɬɹɠɟɧɧɨɫɬɢ ɧɚɫɟɥɟɧɧɨɝɨ ɩɭɧɤɬɚ ɜɞɨɥɶ ɚɤɜɚɬɨɪɢɢ ɩɥɸɫ ɩɨ 500 ɦ ɜ ɨɛɟ 
ɫɬɨɪɨɧɵ; ɲɢɪɢɧɚ – ɨɬ ɝɪɚɧɢɰ ɛɟɪɟɝɨɜɨɣ ɡɚɫɬɪɨɣɤɢ ɞɨ ɭɪɟɡɚ ɜɨɞɵ ɩɪɢ ɇɉɍ, 
ɩɥɸɫ 100 ɦ ɩɨ ɚɤɜɚɬɨɪɢɢ ɨɬ ɛɟɪɟɝɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɫɚɧɢɬɚɪɧɵɯ 
ɡɨɧ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɭɞɚɥɟɧɢɟ ɜɫɟɣ ɞɪɟɜɟɫɧɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ ɜɪɨɜɟɧɶ ɫ 
ɡɟɦɥɟɣ. Ʉɨɥɨɞɰɵ ɢ ɞɪɭɝɢɟ ɢɫɤɭɫɫɬɜɟɧɧɵɟ ɭɝɥɭɛɥɟɧɢɹ ɩɨɞɥɟɠɚɬ ɡɚɫɵɩɤɟ 
ɝɪɭɧɬɨɦ. ɇɟɢɫɩɨɥɶɡɭɟɦɵɟ ɢɥɢ ɪɚɡɪɭɲɟɧɧɵɟ ɫɬɪɨɟɧɢɹ ɩɨɞɥɟɠɚɬ ɪɚɡɛɨɪɤɟ ɢ 
ɭɞɚɥɟɧɢɸ, ɚ ɢɯ ɬɟɪɪɢɬɨɪɢɹ – ɫɚɧɢɬɚɪɧɨɣ ɨɛɪɚɛɨɬɤɟ, ɚɧɚɥɨɝɢɱɧɨɣ ɨɛɪɚɛɨɬɤɟ 
ɬɟɪɪɢɬɨɪɢɢ ɡɚɬɚɩɥɢɜɚɟɦɵɯ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ. 

Ⱦɥɹ ɤɨɦɩɟɧɫɚɰɢɢ ɭɳɟɪɛɚ, ɩɪɢɧɨɫɢɦɨɝɨ ɡɚɬɨɩɥɟɧɢɟɦ ɢ ɩɨɞɬɨɩɥɟɧɢɟɦ 
ɡɟɦɟɥɶ, ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɫɬɢ ɫɥɟɞɭɸɳɢɟ ɦɟɪɨɩɪɢɹɬɢɹ: 

– ɩɟɪɟɧɨɫ ɨɬɞɟɥɶɧɵɯ ɭɱɚɫɬɤɨɜ ɞɨɪɨɝ, ɧɚɪɚɳɢɜɚɧɢɟ ɢɯ ɩɨɥɨɬɧɚ, ɤɪɟɩɥɟɧɢɟ 
ɨɬɤɨɫɨɜ, ɩɟɪɟɧɨɫ ɥɢɧɢɣ ɫɜɹɡɢ ɢ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ; 

– ɜɵɪɚɛɨɬɤɚ ɩɨɥɟɡɧɵɯ ɢɫɤɨɩɚɟɦɵɯ ɢɥɢ ɨɛɟɫɩɟɱɟɧɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɢɯ 
ɩɨɫɥɟɞɭɸɳɟɣ ɪɚɡɪɚɛɨɬɤɢ; 

– ɩɟɪɟɧɨɫ ɢɥɢ ɡɚɳɢɬɚ ɩɚɦɹɬɧɢɤɨɜ ɢɫɬɨɪɢɢ ɢ ɤɭɥɶɬɭɪɵ, ɚ ɬɚɤɠɟ ɢɯ 
ɨɛɫɥɟɞɨɜɚɧɢɟ ɢ ɨɩɢɫɚɧɢɟ; 

– ɜɨɡɦɟɳɟɧɢɟ ɭɳɟɪɛɚ ɭɧɢɱɬɨɠɟɧɢɹ ɧɟɪɟɫɬɢɥɢɳ ɪɵɛ ɢ ɱɢɫɥɟɧɧɨɫɬɢ ɞɢɤɢɯ 
ɠɢɜɨɬɧɵɯ ɢ ɩɬɢɰ. 
  



108 

 

8 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 

 

8.1 Ɉɛɴёɦɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɪɚɫɯɨɞɵ ɜ ɩɟɪɢɨɞ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

 

8.1.1 Ɉɰɟɧɤɚ ɨɛɴёɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

 

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

Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɩɪɢɜɟɞɟɧɚ ɜ ɬɚɛɥɢɰɟ 8.1. 

 

Ɍɚɛɥɢɰɚ 8.1 – Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ 
ȿɞɢɧɢɰɚ 

ɢɡɦɟɪɟɧɢɹ 

Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2021 2022 2023 2024 2025 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ɇȼɬ 360 360 360 360 360 

ɑɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 
ɑɚɫɵ 6800 

 

6800 

 

6800 

 

6800 

 

6800 

ȼɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ Ɇȼɬ*ɱ 1573714,3 2438285,7 2448000,0 2448000,0 2448000,0 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 

ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 
% 1 1 1 1 1 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 

ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 
Ɇȼɬ*ɱ 15737,1 24382,8 24480,0 24480,0 24480,0 

Ɉɛɴɟɦ ɪɟɚɥɢɡɚɰɢɢ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
Ɇȼɬ*ɱ 1557977,1 241 902,8 2423520,0 2423520,0 2423520,0 

Ɍɚɪɢɮ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɪɭɛ/ Ɇȼɬ*ɱ 1042,0 1077,0 1110,0 1143,0 1175,0 

ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɦɥɧ.ɪɭɛ. 135,3 216,6 224,2 230,8 237,3 

ɇȾɋ ɤ ɜɵɪɭɱɤɟ ɦɥɧ.ɪɭɛ 20,6 33,1 34,2 35,2 36,2 

 

8.1.2 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. 

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 
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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; 
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 (ɬɚɛɥɢɰɚ 8.2). 

 

Ɍɚɛɥɢɰɚ 8.2 – ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɝɢɞɪɨɭɡɥɚ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ, ɬɵɫ.ɪɭɛ/Ɇɜɬ ɋɭɦɦɚ, ɦɥɧ.ɪɭɛ. 

Ɋɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ 252,2 28,5 

ɉɪɨɱɢɟ 274,0 6,9 

ɂɬɨɝɨ ɩɨ Ƚɗɋ 529,2 77,3 

 

Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɪɟɦɨɧɬ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ 
ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɫɯɨɞɹ ɢɡ ɜɟɥɢɱɢɧɵ ɢɯ ɫɬɨɢɦɨɫɬɢ, ɭɞɟɥɶɧɵɟ ɡɧɚɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ 
ɪɟɦɨɧɬ ɜ %, ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.3. 

 

Ɍɚɛɥɢɰɚ 8.3 – ɍɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ, % 
ɗɬɚɩ ɩɪɨɟɤɬɚ ȼɟɥɢɱɢɧɚ 

Ɉɬ 1 ɞɨ 5 0,020 

Ɉɬ 6 ɞɨ 15 0,027 

Ɉɬ 16 ɞɨ 25 0,028 

Ɉɬ 26 ɞɨ 30 0,035 
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Ɋɚɫɫɱɢɬɵɜɚɸɬɫɹ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɢɫɯɨɞɹ ɢɡ ɫɬɚɜɨɤ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɟɞɢɧɵɦ ɫɰɟɧɚɪɧɵɦ ɭɫɥɨɜɢɹɦ ɊɭɫȽɢɞɪɨ, ɪɟɡɭɥɶɬɚɬ ɩɪɟɞɫɬɚɜɥɟɧ ɜ 
ɬɚɛɥɢɰɟ 8.4. 

 

Ɍɚɛɥɢɰɚ 8.4 – Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ ɋɭɦɦɚ, ɦɥɧ.ɪɭɛ. 

ɉȺɈ «ɋɈ – ȿɗɋ» 135,38 ɬɵɫ.ɪɭɛ/Ɇɜɬ 22,33 

ɇɉ ȺɌɋ (ɚɞɦɢɧɢɫɬɪɚɬɨɪ ɬɨɪɝɨɜɨɣ 
ɫɢɫɬɟɦɵ) 0.001097ɬɵɫ.ɪɭɛ/Ɇɜɬ*ɱ 0,67 

ɐɎɊ (ɰɟɧɬɪ ɮɢɧɚɧɫɨɜɵɯ ɪɚɫɱɟɬɨɜ) 0.000318 ɬɵɫ.ɪɭɛ/Ɇɜɬ*ɱ 0,23 

ɂɬɨɝɨ 23,24 

 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 ɬɵɫ. ɤȼɬ*ɱ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɇɚɥɨɝɨɜɵɦ 
ɤɨɞɟɤɫɨɦ ɊɎ ɞɥɹ ɪɟɤɢ Ȼɢɤɢɧ ɫɨɫɬɚɜɥɹɟɬ 4,8 ɪɭɛ. 

 

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 

2021 2022 2023 2024 2025 

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ 
ɨɬɱɢɫɥɟɧɢɹ, ɦɥɧ.ɪɭɛ. 133,6 137,4 

 

137,4 

 

137,4 
137,4 

Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ, 
ɦɥɧ.ɪɭɛ. 36,1 35,1 33,5 31,9 30,3 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ, 
ɦɥɧ.ɪɭɛ. 77,3 119,8 120,2 

 

120,2 

 

120,2 

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ, 

ɦɥɧ.ɪɭɛ. 
7,5 7,7 9,4 9,0 8,5 

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ 
ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ, 

ɦɥɧ.ɪɭɛ. 
23,2 36,3 37,3 37,6 37,6 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ, ɦɥɧ.ɪɭɛ. 4,1 8,5 12,7 15,0 15,0 

ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 281,8 344,8 350,5 351,1 349,1 

 

Ⱦɥɹ ɛɨɥɶɲɟɣ ɧɚɝɥɹɞɧɨɫɬɢ ɬɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɜɢɞɟ ɞɢɚɝɪɚɦɦɵ (ɪɢɫɭɧɨɤ 8.1). 
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Ɋɢɫɭɧɨɤ 8.1 – ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ, % 

 

Ɉɫɧɨɜɧɵɟ ɪɚɫɯɨɞɵ ɩɪɢɯɨɞɹɬɫɹ ɧɚ ɭɫɥɭɝɢ ɝɟɧɟɪɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ. 
 

8.1.3 ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 

 

ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɨɬɬɨɤ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ ɩɨɫɥɟ 
ɡɚɜɟɪɲɟɧɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɍɫɬɶ-Ȼɢɤɢɧɫɤɨɣ Ƚɗɋ. Ɂɧɚɱɢɬɟɥɶɧɚɹ ɱɚɫɬɶ 
ɨɬɱɢɫɥɹɟɬɫɹ ɜ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɇɚɥɨɝɨɜɵɦ Ʉɨɞɟɤɫɨɦ 
ɊɎ.  

ɍɱɬɟɧɵ ɫɥɟɞɭɸɳɢɟ ɧɚɥɨɝɢ: 
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 

2022 2023 2024 2025 2026 

ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, 
ɦɥɧ.ɪɭɛ. 285,8 458,8 566,0 584,0 601,4 

ɇȾɋ, ɦɥɧ.ɪɭɛ. 208,6 462,5 558,8 574,4 589,5 

ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ 
ɮɨɧɞɵ, ɦɥɧ.ɪɭɛ. 13,9 13,9 13,9 13,9 13,9 

ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ, 
ɦɥɧ.ɪɭɛ. 68,8 67,1 64,1 61,0 58,0 

ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 577,2 1002,3 1202,7 1233,4 1262,9 
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8.2 Ɉɰɟɧɤɚ ɫɭɦɦɵ ɩɪɢɛɵɥɢ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ 
ɦɨɳɧɨɫɬɢ 

 

ɉɪɢɛɵɥɶ ɹɜɥɹɟɬɫɹ ɤɨɧɟɱɧɵɦ ɮɢɧɚɧɫɨɜ ɪɟɡɭɥɶɬɚɬɨɦ ɨɬ ɩɪɨɞɚɠɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɝɟɧɟɪɢɪɭɸɳɟɣ ɤɨɦɩɚɧɢɢ ɢ ɜ ɨɛɳɟɦ ɜɢɞɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɪɚɡɧɢɰɭ 
ɦɟɠɞɭ ɰɟɧɨɣ ɩɪɨɞɭɤɰɢɢ ɢ ɟё ɫɟɛɟɫɬɨɢɦɨɫɬɶɸ. 

Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɩɟɪɜɵɯ ɥɟɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 8.7 ɢ 
ɪɢɫɭɧɤɟ 8.2. 

 

Ɍɚɛɥɢɰɚ 8.7 - Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 

Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2021 2022 2023 2024 2025 

ȼɵɪɭɱɤɚ (ɧɟɬɬɨ), ɦɥɧ.ɪɭɛ. 917,5 1772,2 2642,7 3112,1 3198,5 

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ, ɦɥɧ.ɪɭɛ. 281,8 344,8 350,5 351,1 349,1 

EBITDA (ȼɚɥɨɜɚɹ ɩɪɢɛɵɥɶ), ɦɥɧ.ɪɭɛ. 635,6 1427,4 2292,2 2761,0 2849,4 

EBIT(ɩɪɢɛɵɥɶ ɨɬ ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ), ɦɥɧ.ɪɭɛ. 635,6 1427,4 2292,2 2761,0 2849,4 

ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 127,1 285,5 458,4 552,2 569,9 

NOPAT (ɱɢɫɬɚɹ ɩɪɢɛɵɥɶ), ɦɥɧ.ɪɭɛ. 508,5 1141,9 1833,7 2208,8 2279,5 

ɋɬɚɜɤɚ ɧɚɥɨɝɚ ɧɚ ɩɪɢɛɵɥɶ,% 20 20 20 20 20 

 

 

 
Ɋɢɫɭɧɨɤ 8.2  – ɑɢɫɬɚɹ ɩɪɢɛɵɥɶ, ɦɥɧ. ɪɭɛ. 

 

Ɋɨɫɬ ɫɭɦɦɵ ɩɪɢɛɵɥɢ ɨɛɭɫɥɨɜɥɟɧ ɪɨɫɬɨɦ ɰɟɧ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɢ 
ɦɨɳɧɨɫɬɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɟɞɢɧɵɦɢ ɫɰɟɧɚɪɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɊɭɫȽɢɞɪɨ ɜ 
ɩɪɨɝɧɨɡɢɪɭɟɦɨɦ ɩɟɪɢɨɞɟ. 
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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.»). 

 

8.3.1 Ɇɟɬɨɞɨɥɨɝɢɹ, ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 

 

ɐɟɥɶɸ ɨɰɟɧɤɢ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ, 
ɤ ɬɚɤɢɦ ɩɨɤɚɡɚɬɟɥɹɦ ɨɬɧɨɫɹɬɫɹ: 

ɑɢɫɬɵɣ, ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɨɯɨɞ 

ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ 

ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ 

ɂ ɬ.ɞ. 
Ɋɚɫɱёɬ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 

ɫ: 
ɚ) «Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɪɚɡɪɚɛɨɬɤɟ 

ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ-ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ», 
ɭɬɜɟɪɠɞɟɧɧɵɯ ɩɪɢɤɚɡɨɦɉȺɈ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ» ɨɬ 07.02.2000ɝ. № 54 ɧɚ 
ɨɫɧɨɜɚɧɢɢ Ɂɚɤɥɸɱɟɧɢɹ Ƚɥɚɜɝɨɫɷɤɫɩɟɪɬɢɡɵ Ɋɨɫɫɢɢ ɨɬ 26.05.1999ɝ. №24-16-1/20-

113; 

ɛ) «Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ 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. 

ɜ) ɉɪɢɥɨɠɟɧɢɟ ɤ ɩɪɢɤɚɡɭ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 №97 - «ȿɞɢɧɵɟ 
ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017-2042 ɝɝ.» 

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

Ⱦɥɹ ɰɟɥɟɣ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɩɪɢɧɢɦɚɸɬɫɹ 
ɫɥɟɞɭɸɳɢɟ ɩɪɟɞɩɨɫɵɥɤɢ: 

ɉɟɪɢɨɞ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɞɥɹ ɍɫɬɶ-ȻɢɤɢɧɫɤɨɣȽɗɋ ɫɨɫɬɚɜɥɹɟɬ 20ɥɟɬ, ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɪɨɤɨɦ ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ɂɫɩɨɥɶɡɭɟɦɚɹ ɩɪɢ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɮɨɪɦɚɰɢɹ ɨɬɪɚɠɚɟɬ 
ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɫɢɬɭɚɰɢɸ, ɫɥɨɠɢɜɲɭɸɫɹ ɧɚ 1 ɤɜ. 2018 ɝɨɞɚ. 

ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ 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. 



114 

 

Ɍɚɛɥɢɰɚ 8.8 - ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ «Ȼɢɤɢɧɧɫɤɚɹ Ƚɗɋ 
ɧɚ ɪɟɤɟ Ȼɢɤɢɧ» 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɉɨɤɚɡɚɬɟɥɢ 

ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 11,6 

Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ - DPB, ɦɟɫ 75 

ɑɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ – NPV, ɦɥɧ.ɪɭɛ 9894,4 

ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ – PI, ɪɭɛ. 1,48 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥ.ɷɧɟɪɝɢɢ, ɪɭɛ/Ʉɜɬ*ɱ 0.111 

ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɪɭɛ/Ʉɜɬ 18004,16 

 

8.3.3 Ȼɸɞɠɟɬɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 

 

ɉɨɤɚɡɚɬɟɥɢ ɛɸɞɠɟɬɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɬɪɚɠɚɸɬ ɜɥɢɹɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ 
ɩɪɨɟɤɬɚ ɧɚ ɞɨɯɨɞɧɭɸ ɱɚɫɬɶ ɮɟɞɟɪɚɥɶɧɨɝɨ ɢ ɪɟɝɢɨɧɚɥɶɧɨɝɨ ɛɸɞɠɟɬɚ. Ⱦɨɯɨɞɧɚɹ 
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 
ɪɟɝɢɨɧɚɥɶɧɵɟ ɛɸɞɠɟɬɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 2021 2022 2023 2024 2025 

ȼ ɮɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ.Ɋɭɛɥɟɣ 102,7 516,9 947,9 1153,6 1187,3 

ȼ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ.Ɋɭɛɥɟɣ 36,6 68,8 67,1 64,1 61,0 

ɂɬɨɝɨ ɧɚɥɨɝɨɜɵɯ ɩɨɫɬɭɩɥɟɧɢɣ, ɦɥɧ.Ɋɭɛɥɟɣ 139,4 585,8 1015,1 1217,8 1248,4 

 

8.4Ⱥɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ 

 

Ɍɢɩɵ ɪɢɫɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ: 
ɪɵɧɨɱɧɵɟ - ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ; 
ɤɚɩɢɬɚɥɶɧɵɟ - ɜɨɡɦɨɠɧɨɫɬɶ ɧɟɭɞɚɱɧɨɝɨ ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɪɟɲɟɧɢɹ, 

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

ɩɟɪɢɨɞ; 
ɩɪɚɜɨɜɵɟ (ɩɨɥɢɬɢɱɟɫɤɢɣ, ɸɪɢɞɢɱɟɫɤɢɣ, ɫɭɜɟɪɟɧɧɵɣ) ɜɨɡɦɨɠɧɨɫɬɶ 

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

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

ɪɢɫɤɢ. ɋɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɨɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɮɢɧɚɧɫɨɜɨɣ ɦɨɞɟɥɢ 
ɩɟɪɟɱɢɫɥɟɧɧɵɦ ɪɢɫɤɚɦ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.10. 
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Ɍɚɛɥɢɰɚ 8.10 - Ɋɢɫɤɢ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ ɮɢɧɚɧɫɨɜɨɣ ɦɨɞɟɥɢ 

Ɋɢɫɤ ɉɚɪɚɦɟɬɪɵ ɮɢɧɚɧɫɨɜɨɣ ɦɨɞɟɥɢ 

Ɋɵɧɨɱɧɵɣ Ɉɛɴɟɦ ɩɪɨɞɚɠ 

Ʉɚɩɢɬɚɥɶɧɵɣ Ʉɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ 

Ɉɩɟɪɚɰɢɨɧɧɵɣ Ɉɩɟɪɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ 

 

Ɉɫɧɨɜɧɵɦ ɦɟɬɨɞɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɢɫɤɨɜ ɹɜɥɹɟɬɫɹ ɚɧɚɥɢɡ 
ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ - ɦɟɬɨɞ ɨɰɟɧɤɢ ɜɥɢɹɧɢɹ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɮɢɧɚɧɫɨɜɨɣ 
ɦɨɞɟɥɢ ɧɚ ɪɟɡɭɥɶɬɢɪɭɸɳɢɣ ɩɨɤɚɡɚɬɟɥɶ. 

ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɜɟɥɢɱɢɧɵ 
ɩɪɨɝɧɨɡɧɨɝɨ ɬɚɪɢɮɚ ɤ ɢɡɦɟɧɟɧɢɹɦ: 

ɚ) Ɉɛɴɟɦɚ ɢɧɜɟɫɬɢɰɢɣ; 
ɛ) ɐɟɧɚ ɫɛɵɬɚ. 
ɉɪɟɞɟɥɵ ɢɡɦɟɧɟɧɢɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɮɚɤɬɨɪɨɜ ɨɩɪɟɞɟɥɹɥɢɫɶ 

ɚɧɚɥɢɬɢɱɟɫɤɢ. 

ɋɭɦɦɚ PI ɨɬ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɨɛɴёɦɚ ɢɧɜɟɫɬɢɰɢɣ 

ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 8.3. 
 

 
Ɋɢɫɭɧɨɤ 8.3-ɋɭɦɦɚ PI ɨɬ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɨɛɴёɦɚ ɢɧɜɟɫɬɢɰɢɣ 

 

ȼɵɜɨɞ: ɍɜɟɥɢɱɟɧɢɟ ɨɛɴɟɦɚ ɢɧɜɟɫɬɢɰɢɣ- ɭɦɟɧɶɲɟɧɢɟ ɜɟɥɢɱɢɧɵ PI. 
 

ɋɭɦɦɚ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɨɛɴёɦɚ ɫɛɵɬɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 8.4. 
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Ɋɢɫɭɧɨɤ 8.4-ɋɭɦɦɚ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɨɛɴёɦɚ ɫɛɵɬɚ 

 

ȼɵɜɨɞ: ɍɜɟɥɢɱɟɧɢɢ ɰɟɧɵ ɫɛɵɬɚ –ɭɜɟɥɢɱɟɧɢɟ ɜɟɥɢɱɢɧɵ PI. 
 

ɋɭɦɦɚ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 

ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 8.5. 
 

 
Ɋɢɫɭɧɨɤ 8.5-ɋɭɦɦɚ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ 

ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 

 

ȼɵɜɨɞ: ɍɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ–ɭɦɟɧɶɲɟɧɢɟ ɜɟɥɢɱɢɧɵ PI. 
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9 ȼɢɞɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

 

9.1 Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɱɚɫɬɨɬɵ ɢ ɩɟɪɟɬɨɤɨɜ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ 

 

ɗɥɟɤɬɪɨɫɬɚɧɰɢɢ ɢ ɞɪɭɝɢɟ ɨɛɴɟɤɬɵ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ ɩɨɞ ɭɩɪɚɜɥɟɧɢɟɦ 

ɫɭɛɴɟɤɬɨɜ ɨɩɟɪɚɬɢɜɧɨ-ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɞɨɥɠɧɵ ɫɨɜɦɟɫɬɧɨ   
ɧɟɩɪɟɪɵɜɧɨ ɪɟɝɭɥɢɪɨɜɚɬɶ ɬɟɤɭɳɢɣ ɪɟɠɢɦ ɗɋ ɩɨ ɱɚɫɬɨɬɟ ɢ ɩɟɪɟɬɨɤɚɦ ɚɤɬɢɜɧɨɣ 
ɦɨɳɧɨɫɬɢ, ɨɛɟɫɩɟɱɢɜɚɹ:  

 ɩɨɞɞɟɪɠɚɧɢɟ ɧɨɪɦɢɪɨɜɚɧɧɨɝɨ ɤɚɱɟɫɬɜɚ ɱɚɫɬɨɬɵ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤɚ ɜ 
ɷɧɟɪɝɨɫɢɫɬɟɦɟ; 

 ɩɨɞɞɟɪɠɚɧɢɟ ɧɨɪɦɢɪɨɜɚɧɧɨɝɨ ɭɪɨɜɧɹ ɧɚɞёɠɧɨɫɬɢ ɢ ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ 
ɧɚɪɭɲɟɧɢɣ ɧɨɪɦɚɥɶɧɨɝɨ ɪɟɠɢɦɚ ɷɧɟɪɝɨɫɢɫɬɟɦ ɩɭɬɟɦ ɨɝɪɚɧɢɱɟɧɢɹ ɩɟɪɟɬɨɤɨɜ 
ɦɨɳɧɨɫɬɢ ɩɨ ɫɜɹɡɹɦ ɢ ɫɟɱɟɧɢɹɦ ɦɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɵɦɢ; 

 ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɩɥɚɧɨɜɵɯ ɨɛɦɟɧɨɜ ɦɨɳɧɨɫɬɶɸ ɢ ɧɨɪɦɢɪɨɜɚɧɧɨɝɨ 
ɤɚɱɟɫɬɜɚ ɱɚɫɬɨɬɵ ɜ ɫɢɧɯɪɨɧɧɨɣ ɡɨɧɟ ɩɪɢ ɜɧɟɡɚɩɧɨɦ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɪɚɫɱɟɬɧɨɝɨ 
ɧɟɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ ɜ ɥɸɛɵɯ ɨɛɥɚɫɬɹɯ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ȿɗɋ Ɋɨɫɫɢɢ;  

 ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɪɚɡɜɢɬɢɹ ɚɜɚɪɢɣ ɜ ɷɧɟɪɝɨɨɛɴɟɞɢɧɟɧɢɢ, ɫɪɚɛɚɬɵɜɚɧɢɹ 
ȺɑɊ ɢ ɪɚɡɝɪɭɡɤɢ (ɩɨ ɭɫɥɨɜɢɹɦ ɛɟɡɨɩɚɫɧɨɫɬɢ) ɚɬɨɦɧɵɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɩɪɢ 
ɜɧɟɡɚɩɧɨɦ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɪɚɫɱɟɬɧɨɝɨ  ɚɜɚɪɢɣɧɨɝɨ ɧɟɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ ɜ 
ɷɧɟɪɝɨɨɛɴɟɞɢɧɟɧɢɢ, ɜ ɬɨɦ ɱɢɫɥɟ ɜɫɥɟɞɫɬɜɢɟ ɨɬɞɟɥɟɧɢɹ ɨɬ ɧɟɝɨ ɷɧɟɪɝɨɫɢɫɬɟɦ 
(ɱɚɫɬɟɣ ɷɧɟɪɝɨɫɢɫɬɟɦ); 

 ɫɨɯɪɚɧɟɧɢɟ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɢ ɷɧɟɪɝɨɫɧɚɛɠɟɧɢɹ 
ɩɨɬɪɟɛɢɬɟɥɟɣ ɩɪɢ ɚɜɚɪɢɹɯ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɚɯ, ɜ ɬɨɦ ɱɢɫɥɟ ɩɪɢ ɪɚɡɞɟɥɟɧɢɢ 
ɷɧɟɪɝɨɨɛɴɟɞɢɧɟɧɢɹ, ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɧɚ ɱɚɫɬɢ, ɩɭɬɟɦ ɦɚɤɫɢɦɚɥɶɧɨɣ 
ɦɨɛɢɥɢɡɚɰɢɢ ɪɟɝɭɥɢɪɨɜɨɱɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɜɫɟɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɚɜɚɪɢɣɧɨɝɨ 
ɪɚɣɨɧɚ. 

Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɱɚɫɬɨɬɵ ɢ ɩɟɪɟɬɨɤɨɜ ɦɨɳɧɨɫɬɢ ɞɨɥɠɧɨ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ 
ɫɨɜɦɟɫɬɧɵɦ ɞɟɣɫɬɜɢɟɦ ɫɢɫɬɟɦ ɩɟɪɜɢɱɧɨɝɨ (ɨɛɳɟɝɨ ɢ ɧɨɪɦɢɪɨɜɚɧɧɨɝɨ), 
ɜɬɨɪɢɱɧɨɝɨ ɢ ɬɪɟɬɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɢ ɞɟɣɫɬɜɢɟɦ ɞɢɫɩɟɬɱɟɪɨɜ 
ɨɩɟɪɚɰɢɨɧɧɵɯ ɡɨɧ. 

Ɉɛɳɟɟ ɩɟɪɜɢɱɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɱɚɫɬɨɬɵ ɞɨɥɠɧɨ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɜɫɟɦɢ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɹɦɢ ɩɭɬɟɦ ɢɡɦɟɧɟɧɢɹ ɦɨɳɧɨɫɬɢ ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ ɪɟɝɭɥɹɬɨɪɨɜ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɪɨɬɨɪɨɜ ɬɭɪɛɨɚɝɪɟɝɚɬɨɜ ɢ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɤɨɬɥɨɜ, ɪɟɚɤɬɨɪɨɜ Ⱥɗɋ ɢ ɬ.ɩ.  

ɇɨɪɦɢɪɨɜɚɧɧɨɟ ɩɟɪɜɢɱɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɱɚɫɬɨɬɵ ɞɨɥɠɧɨ 
ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ ɜɵɞɟɥɟɧɧɵɦɢ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹɦɢ. ɇɚ ɧɢɯ ɞɨɥɠɟɧ ɪɚɡɦɟɳɚɬɶɫɹ 
ɧɟɨɛɯɨɞɢɦɵɣ ɩɟɪɜɢɱɧɵɣ ɪɟɡɟɪɜ. ɉɚɪɚɦɟɬɪɵ ɢ ɞɢɚɩɚɡɨɧ ɧɨɪɦɢɪɨɜɚɧɧɨɝɨ 
ɩɟɪɜɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɞɨɥɠɧɵ ɡɚɞɚɜɚɬɶɫɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɨɪɝɚɧɚɦɢ 
ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ. 

ȼɬɨɪɢɱɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ (ɜ ɰɟɥɨɦ ɩɨ ɟɞɢɧɨɣ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɢ ɜ 
ɨɬɞɟɥɶɧɵɯ ɪɟɝɢɨɧɚɯ) ɞɨɥɠɧɨ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɫ ɰɟɥɶɸ ɩɨɞɞɟɪɠɚɧɢɹ ɢ 
ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɩɥɚɧɨɜɵɯ ɪɟɠɢɦɨɜ ɩɨ ɱɚɫɬɨɬɟ ɢ ɩɟɪɟɬɨɤɚɦ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ. 

ȼɬɨɪɢɱɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɞɨɥɠɧɨ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɨɩɟɪɚɬɢɜɧɨ ɥɢɛɨ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢ (ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
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ɱɚɫɬɨɬɵ ɢ ɩɟɪɟɬɨɤɨɜ ɦɨɳɧɨɫɬɢ - ȺɊɑɆ) ɜɵɞɟɥɟɧɧɵɦɢ ɞɥɹ ɷɬɢɯ ɰɟɥɟɣ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɹɦɢ, ɧɚ ɤɨɬɨɪɵɯ ɞɨɥɠɟɧ ɩɨɞɞɟɪɠɢɜɚɬɶɫɹ ɧɟɨɛɯɨɞɢɦɵɣ 
ɜɬɨɪɢɱɧɵɣ ɪɟɡɟɪɜ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ. 

ȼ ɰɟɥɹɯ ɧɟɩɪɨɬɢɜɨɞɟɣɫɬɜɢɹ ɩɟɪɜɢɱɧɨɦɭ ɪɟɝɭɥɢɪɨɜɚɧɢɸ ɜɬɨɪɢɱɧɨɟ 
ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɞɨɥɠɧɨ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɫ ɤɨɪɪɟɤɰɢɟɣ ɩɨ ɱɚɫɬɨɬɟ (ɱɚɫɬɨɬɧɨɣ 
ɤɨɪɪɟɤɰɢɟɣ). 

Ɍɪɟɬɢɱɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɜ ɟɞɢɧɨɣ ɷɧɟɪɝɨɫɢɫɬɟɦɟ Ɋɨɫɫɢɢ ɞɨɥɠɧɨ 
ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɞɥɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɢɡɪɚɫɯɨɞɨɜɚɧɧɵɯ ɜɬɨɪɢɱɧɵɯ ɪɟɡɟɪɜɨɜ ɢ 
ɩɨɫɥɟɞɭɸɳɟɣ ɨɩɟɪɚɬɢɜɧɨɣ ɤɨɪɪɟɤɰɢɢ ɞɢɫɩɟɬɱɟɪɫɤɢɯ ɝɪɚɮɢɤɨɜ. Ⱦɥɹ ɬɪɟɬɢɱɧɨɝɨ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɞɨɥɠɧɵ ɪɚɡɦɟɳɚɬɶɫɹ ɢ ɩɨɞɞɟɪɠɢɜɚɬɶɫɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ 
ɪɟɡɟɪɜɵ ɦɨɳɧɨɫɬɢ. 

ɉɚɪɚɦɟɬɪɵ ɢ ɞɢɚɩɚɡɨɧ ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɧɟɨɛɯɨɞɢɦɵɟ ɜɬɨɪɢɱɧɵɟ ɢ 
ɬɪɟɬɢɱɧɵɟ ɪɟɡɟɪɜɵ, ɜɤɥɸɱɚɹ ɢɯ ɪɚɡɦɟɳɟɧɢɟ, ɞɨɥɠɧɵ ɡɚɞɚɜɚɬɶɫɹ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɨɪɝɚɧɚɦɢ ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ. 

ɉɨɫɥɟ ɢɡɦɟɧɟɧɢɹ ɦɨɳɧɨɫɬɢ, ɜɵɡɜɚɧɧɨɝɨ ɢɡɦɟɧɟɧɢɟɦ ɱɚɫɬɨɬɵ, ɩɟɪɫɨɧɚɥ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɞɨɥɠɟɧ ɩɪɢɧɹɬɶ ɧɟɨɛɯɨɞɢɦɵɟ ɦɟɪɵ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ 
ɬɪɟɛɨɜɚɧɢɣ ɭɱɚɫɬɢɹ ɜ ɩɟɪɜɢɱɧɨɦ ɪɟɝɭɥɢɪɨɜɚɧɢɢ ɱɚɫɬɨɬɵ, ɩɨɞɞɟɪɠɢɜɚɹ 
ɭɫɬɨɣɱɢɜɵɣ ɪɟɠɢɦ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜɩɥɨɬɶ ɞɨ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɱɚɫɬɨɬɵ. 

ɉɪɨɬɢɜɨɞɟɣɫɬɜɢɟ ɩɟɪɜɢɱɧɨɦɭ ɪɟɝɭɥɢɪɨɜɚɧɢɸ ɱɚɫɬɨɬɵ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ, ɡɚ 
ɢɫɤɥɸɱɟɧɢɟɦ ɫɥɟɞɭɸɳɢɯ ɫɥɭɱɚɟɜ: 

 ɫ ɪɚɡɪɟɲɟɧɢɹ ɞɢɫɩɟɬɱɟɪɚ;  

 ɩɪɢ ɜɵɯɨɞɟ ɦɨɳɧɨɫɬɢ ɡɚ ɞɨɩɭɫɬɢɦɵɟ ɩɪɢ ɞɚɧɧɨɦ ɫɨɫɬɨɹɧɢɢ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɡɧɚɱɟɧɢɹ. 

ȼɨɫɫɬɚɧɨɜɥɟɧɢɟ ɡɚɞɚɧɧɨɣ ɝɪɚɮɢɤɨɦ ɦɨɳɧɨɫɬɢ ɪɚɡɪɟɲɚɟɬɫɹ ɩɨɫɥɟ 
ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɧɨɪɦɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ ɱɚɫɬɨɬɵ. 

ɉɪɢ ɫɧɢɠɟɧɢɢ ɱɚɫɬɨɬɵ ɧɢɠɟ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɞɢɫɩɟɬɱɟɪ ɟɞɢɧɨɣ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ Ɋɨɫɫɢɢ ɢɥɢ ɢɡɨɥɢɪɨɜɚɧɧɨ ɪɚɛɨɬɚɸɳɟɣ (ɚɜɚɪɢɣɧɨ 
ɨɬɞɟɥɢɜɲɟɣɫɹ) ɨɛɴɟɞɢɧɟɧɧɨɣ ɷɧɟɪɝɨɫɢɫɬɟɦɵ (ɷɧɟɪɝɨɫɢɫɬɟɦɵ, ɷɧɟɪɝɨɪɚɣɨɧɚ) 
ɞɨɥɠɟɧ ɜɜɟɫɬɢ ɜ ɞɟɣɫɬɜɢɟ ɢɦɟɸɳɢɟɫɹ ɪɟɡɟɪɜɵ ɦɨɳɧɨɫɬɢ. 

ȼ ɫɥɭɱɚɟ, ɟɫɥɢ ɱɚɫɬɨɬɚ ɩɪɨɞɨɥɠɚɟɬ ɫɧɢɠɚɬɶɫɹ, ɚ ɜɫɟ ɢɦɟɸɳɢɟɫɹ ɪɟɡɟɪɜɵ 
ɦɨɳɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɵ, ɞɢɫɩɟɬɱɟɪ ɞɨɥɠɟɧ ɨɫɬɚɧɨɜɢɬɶ ɫɧɢɠɟɧɢɟ ɱɚɫɬɨɬɵ ɢ 
ɨɛɟɫɩɟɱɢɬɶ ɟɟ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɩɭɬɟɦ ɨɝɪɚɧɢɱɟɧɢɹ ɢɥɢ ɨɬɤɥɸɱɟɧɢɹ 
ɩɨɬɪɟɛɢɬɟɥɟɣ ɫɨɝɥɚɫɧɨ ɢɧɫɬɪɭɤɰɢɢ. 

ɉɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɩɟɪɟɝɪɭɡɤɢ ɥɢɧɢɣ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ ɞɢɫɩɟɬɱɟɪ ɞɨɥɠɟɧ 
ɥɢɤɜɢɞɢɪɨɜɚɬɶ ɟɟ ɩɭɬɟɦ ɦɨɛɢɥɢɡɚɰɢɢ ɪɟɡɟɪɜɨɜ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ, ɚ ɜ ɫɥɭɱɚɟ 
ɢɯ ɢɫɱɟɪɩɚɧɢɹ ɢ ɫɨɯɪɚɧɟɧɢɹ ɩɟɪɟɝɪɭɡɤɢ - ɩɭɬɟɦ ɨɝɪɚɧɢɱɟɧɢɹ (ɨɬɤɥɸɱɟɧɢɹ) 
ɩɨɬɪɟɛɢɬɟɥɟɣ. 

ɉɪɢ ɚɜɚɪɢɣɧɵɯ ɨɬɤɥɨɧɟɧɢɹɯ ɱɚɫɬɨɬɵ ɩɟɪɫɨɧɚɥ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɞɨɥɠɟɧ 
ɩɪɢɧɢɦɚɬɶ ɭɱɚɫɬɢɟ ɜ ɜɨɫɫɬɚɧɨɜɥɟɧɢɢ ɱɚɫɬɨɬɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɭɤɚɡɚɧɢɹɦɢ 
ɦɟɫɬɧɨɣ ɢɧɫɬɪɭɤɰɢɢ ɢɥɢ ɩɨ ɭɤɚɡɚɧɢɸ ɜɵɲɟɫɬɨɹɳɟɝɨ ɞɢɫɩɟɬɱɟɪɚ. 

 

9.2 Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɧɚɩɪɹɠɟɧɢɹ 

 

ɉɪɢ ɪɟɝɭɥɢɪɨɜɚɧɢɢ ɧɚɩɪɹɠɟɧɢɹ ɜ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɹɯ ɞɨɥɠɧɵ ɛɵɬɶ 
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ɨɛɟɫɩɟɱɟɧɵ: 
 ɫɨɨɬɜɟɬɫɬɜɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɧɚɩɪɹɠɟɧɢɹ ɬɪɟɛɨɜɚɧɢɹɦ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ 

ɫɬɚɧɞɚɪɬɚ; 
 ɫɨɨɬɜɟɬɫɬɜɢɟ ɭɪɨɜɧɹ ɧɚɩɪɹɠɟɧɢɹ ɡɧɚɱɟɧɢɹɦ, ɞɨɩɭɫɬɢɦɵɦ ɞɥɹ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ ɢ ɫɟɬɟɣ ɫ ɭɱɟɬɨɦ ɞɨɩɭɫɬɢɦɵɯ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɩɨɜɵɲɟɧɢɣ ɧɚɩɪɹɠɟɧɢɹ ɩɪɨɦɵɲɥɟɧɧɨɣ ɱɚɫɬɨɬɵ ɧɚ 
ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɢ (ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɚɧɧɵɦɢ ɡɚɜɨɞɨɜ-ɢɡɝɨɬɨɜɢɬɟɥɟɣ ɢ 
ɰɢɪɤɭɥɹɪɨɜ); 

 ɧɟɨɛɯɨɞɢɦɵɣ ɡɚɩɚɫ ɭɫɬɨɣɱɢɜɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦ; 

 ɦɢɧɢɦɭɦ ɩɨɬɟɪɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɹɯ ɷɧɟɪɝɨɫɢɫɬɟɦ. 
ɇɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɯ ɢ ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɚɯ, ɨɛɨɪɭɞɨɜɚɧɧɵɯ 

ɭɫɬɪɨɣɫɬɜɚɦɢ Ɋɉɇ, ɩɢɬɚɸɳɢɯ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɟ ɫɟɬɢ 6 - 35 ɤȼ, ɞɨɥɠɧɵ ɛɵɬɶ 
ɜɤɥɸɱɟɧɵ ɚɜɬɨɦɚɬɢɱɟɫɤɢɟ ɪɟɝɭɥɹɬɨɪɵ ɧɚɩɪɹɠɟɧɢɹ. 

Ɉɬɤɥɸɱɟɧɢɟ ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ ɪɟɝɭɥɹɬɨɪɨɜ ɞɨɩɭɫɤɚɟɬɫɹ ɬɨɥɶɤɨ ɩɨ ɡɚɹɜɤɟ. 
ɇɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɯ ɜ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɫɟɬɢ 6 - 35 ɤȼ ɞɨɥɠɧɵ 
ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɨɬɜɟɬɜɥɟɧɢɹ ɩɟɪɟɤɥɸɱɚɬɟɥɟɣ ɛɟɡ ɜɨɡɛɭɠɞɟɧɢɹ (ɉȻȼ), 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɫ ɭɱɟɬɨɦ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦɢ ɫ 
Ɋɉɇ ɫɨɨɬɜɟɬɫɬɜɢɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɜɵɜɨɞɚɯ ɩɪɢɟɦɧɢɤɨɜ ɜ ɫɟɬɹɯ 0,4 ɤȼ 
ɬɪɟɛɨɜɚɧɢɹɦ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɫɬɚɧɞɚɪɬɚ. 

ɇɚɫɬɪɨɣɤɚ ɪɟɝɭɥɹɬɨɪɨɜ ɧɚɩɪɹɠɟɧɢɹ ɢ ɩɨɥɨɠɟɧɢɹ ɨɬɜɟɬɜɥɟɧɢɣ ɉȻȼ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɞɨɥɠɧɵ ɤɨɪɪɟɤɬɢɪɨɜɚɬɶɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɢɡɦɟɧɟɧɢɹɦɢ 
ɫɯɟɦɵ ɫɟɬɢ ɢ ɧɚɝɪɭɡɤɢ. 

ɉɚɪɚɦɟɬɪɵ ɧɚɫɬɪɨɣɤɢ ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ ɪɟɝɭɥɹɬɨɪɨɜ ɢ ɩɨɥɨɠɟɧɢɹ 
ɨɬɜɟɬɜɥɟɧɢɣ ɉȻȼ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɞɨɥɠɧɵ ɛɵɬɶ ɭɬɜɟɪɠɞɟɧɵ ɬɟɯɧɢɱɟɫɤɢɦ 
ɪɭɤɨɜɨɞɢɬɟɥɟɦ ɷɧɟɪɝɨɨɛɴɟɤɬɚ. 

Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɜ ɫɟɬɢ 110 ɤȼ ɢ ɜɵɲɟ ɞɨɥɠɧɨ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ 
ɜ ɤɨɧɬɪɨɥɶɧɵɯ ɩɭɧɤɬɚɯ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɭɬɜɟɪɠɞɟɧɧɵɦɢ ɧɚ ɤɚɠɞɵɣ ɤɜɚɪɬɚɥ 
ɝɪɚɮɢɤɚɦɢ ɧɚɩɪɹɠɟɧɢɹ ɜ ɮɭɧɤɰɢɢ ɜɪɟɦɟɧɢ ɢɥɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɡɚɜɢɫɢɦɨɫɬɢ 
ɧɚɩɪɹɠɟɧɢɹ ɨɬ ɩɚɪɚɦɟɬɪɨɜ ɪɟɠɢɦɚ ɫ ɭɱɟɬɨɦ ɫɨɫɬɚɜɚ ɜɤɥɸɱɟɧɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɢ ɝɪɚɮɢɤɢ ɧɚɩɪɹɠɟɧɢɹ ɜ ɤɨɧɬɪɨɥɶɧɵɯ 
ɩɭɧɤɬɚɯ ɞɨɥɠɧɵ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɵ ɞɢɫɩɟɬɱɟɪɫɤɢɦɢ ɨɪɝɚɧɚɦɢ ɷɧɟɪɝɨɫɢɫɬɟɦ, 
ɨɛɴɟɞɢɧɟɧɧɵɯ ɢ ɟɞɢɧɨɣ ɷɧɟɪɝɨɫɢɫɬɟɦ ɧɚ ɩɪɟɞɫɬɨɹɳɢɣ ɤɜɚɪɬɚɥ ɢ 
ɤɨɪɪɟɤɬɢɪɨɜɚɬɶɫɹ, ɟɫɥɢ ɧɟɨɛɯɨɞɢɦɨ, ɩɪɢ ɤɪɚɬɤɨɫɪɨɱɧɨɦ ɩɥɚɧɢɪɨɜɚɧɢɢ ɪɟɠɢɦɚ. 

Ʉɨɧɬɪɨɥɶɧɵɟ ɩɭɧɤɬɵ ɞɨɥɠɧɵ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɵ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ 
ɞɢɫɩɟɬɱɟɪɫɤɢɦɢ ɫɥɭɠɛɚɦɢ (ɭɩɪɚɜɥɟɧɢɹɦɢ) ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɬɟɩɟɧɢ ɜɥɢɹɧɢɹ 
ɭɪɨɜɧɹ ɧɚɩɪɹɠɟɧɢɹ ɜ ɷɬɨɦ ɩɭɧɤɬɟ ɧɚ ɭɫɬɨɣɱɢɜɨɫɬɶ ɢ ɩɨɬɟɪɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ 
ɨɬɞɟɥɶɧɵɯ, ɨɛɴɟɞɢɧɟɧɧɵɯ ɢ ɟɞɢɧɨɣ ɷɧɟɪɝɨɫɢɫɬɟɦɚɯ. 

Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɞɨɥɠɧɨ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ 
ɫɪɟɞɫɬɜɚɦɢ ɚɜɬɨɦɚɬɢɤɢ ɢ ɬɟɥɟɦɟɯɚɧɢɤɢ, ɚ ɩɪɢ ɢɯ ɨɬɫɭɬɫɬɜɢɢ - ɨɩɟɪɚɬɢɜɧɨ-

ɞɢɫɩɟɬɱɟɪɫɤɢɦ ɩɟɪɫɨɧɚɥɨɦ ɷɧɟɪɝɨɨɛɴɟɤɬɨɜ ɩɨɞ ɤɨɧɬɪɨɥɟɦ ɞɢɫɩɟɬɱɟɪɚ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ, ɨɬɞɟɥɶɧɵɯ, ɨɛɴɟɞɢɧɟɧɧɵɯ ɢ ɟɞɢɧɨɣ ɷɧɟɪɝɨɫɢɫɬɟɦ. 

ɉɟɪɟɱɟɧɶ ɩɭɧɤɬɨɜ, ɧɚɩɪɹɠɟɧɢɟ ɤɨɬɨɪɵɯ ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ ɞɢɫɩɟɬɱɟɪɨɦ 
ɨɬɞɟɥɶɧɵɯ, ɨɛɴɟɞɢɧɟɧɧɵɯ ɢ ɟɞɢɧɨɣ ɷɧɟɪɝɨɫɢɫɬɟɦ, ɚ ɬɚɤɠɟ ɝɪɚɮɢɤɢ ɧɚɩɪɹɠɟɧɢɹ 
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ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɜ ɷɬɢɯ ɩɭɧɤɬɚɯ ɞɨɥɠɧɵ ɛɵɬɶ ɭɬɜɟɪɠɞɟɧɵ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɨɪɝɚɧɚɦɢ ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ. 

ɉɨɪɹɞɨɤ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢɫɬɨɱɧɢɤɨɜ ɪɟɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ ɩɨɬɪɟɛɢɬɟɥɟɣ 
ɞɨɥɠɟɧ ɛɵɬɶ ɡɚɞɚɧ ɩɪɢ ɡɚɤɥɸɱɟɧɢɢ ɞɨɝɨɜɨɪɨɜ ɦɟɠɞɭ ɷɧɟɪɝɨɫɧɚɛɠɚɸɳɟɣ 
ɨɪɝɚɧɢɡɚɰɢɟɣ ɢ ɩɨɬɪɟɛɢɬɟɥɟɦ. ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɞɢɫɩɟɬɱɟɪɫɤɢɟ ɨɪɝɚɧɵ 
ɞɨɥɠɧɵ ɢɫɩɨɥɶɡɨɜɚɬɶ ɢɫɬɨɱɧɢɤɢ ɪɟɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ ɭ ɩɨɬɪɟɛɢɬɟɥɟɣ ɞɥɹ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɜ ɤɨɧɬɪɨɥɶɧɵɯ ɬɨɱɤɚɯ. 

Ⱦɥɹ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɞɢɫɩɟɬɱɟɪɨɦ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɭɡɥɨɜɵɯ ɩɭɧɤɬɨɜ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɢ ɩɨɞɫɬɚɧɰɢɣ ɫ ɫɢɧɯɪɨɧɧɵɦɢ ɤɨɦɩɟɧɫɚɬɨɪɚɦɢ ɞɨɥɠɧɵ ɛɵɬɶ 
ɭɫɬɚɧɨɜɥɟɧɵ ɚɜɚɪɢɣɧɵɟ ɩɪɟɞɟɥɵ ɫɧɢɠɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ, ɨɩɪɟɞɟɥɹɟɦɵɟ 
ɭɫɥɨɜɢɹɦɢ ɫɬɚɬɢɱɟɫɤɨɣ ɭɫɬɨɣɱɢɜɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɢ ɭɡɥɨɜ ɧɚɝɪɭɡɤɢ. 

ȿɫɥɢ ɧɚɩɪɹɠɟɧɢɟ ɜ ɷɬɢɯ ɩɭɧɤɬɚɯ ɫɧɢɠɚɟɬɫɹ ɞɨ ɭɤɚɡɚɧɧɨɝɨ ɚɜɚɪɢɣɧɨɝɨ 
ɩɪɟɞɟɥɚ, ɨɩɟɪɚɬɢɜɧɨ-ɞɢɫɩɟɬɱɟɪɫɤɢɣ ɩɟɪɫɨɧɚɥ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɢ ɩɨɞɫɬɚɧɰɢɣ ɫ 
ɫɢɧɯɪɨɧɧɵɦɢ ɤɨɦɩɟɧɫɚɬɨɪɚɦɢ ɞɨɥɠɟɧ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɩɨɞɞɟɪɠɢɜɚɬɶ 
ɧɚɩɪɹɠɟɧɢɟ ɩɭɬɟɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɨɜ ɢ 
ɤɨɦɩɟɧɫɚɬɨɪɨɜ, ɚ ɞɢɫɩɟɬɱɟɪɵ ɷɧɟɪɝɨɫɢɫɬɟɦ, ɨɛɴɟɞɢɧɟɧɧɵɯ ɢ ɟɞɢɧɨɣ 
ɷɧɟɪɝɨɫɢɫɬɟɦ ɞɨɥɠɧɵ ɨɤɚɡɵɜɚɬɶ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹɦ ɢ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɫɟɬɹɦ 
ɩɨɦɨɳɶ ɩɭɬɟɦ ɦɨɛɢɥɢɡɚɰɢɢ ɪɟɡɟɪɜɨɜ ɫɪɟɞɫɬɜ ɩɨ ɪɟɝɭɥɢɪɨɜɚɧɢɸ ɧɚɩɪɹɠɟɧɢɹ ɜ 
ɩɪɢɥɟɝɚɸɳɢɯ ɪɚɣɨɧɚɯ. ɉɪɢ ɷɬɨɦ ɧɟ ɪɚɡɪɟɲɚɟɬɫɹ ɩɨɞɧɢɦɚɬɶ ɧɚɩɪɹɠɟɧɢɟ ɜ 
ɨɬɞɟɥɶɧɵɯ ɤɨɧɬɪɨɥɶɧɵɯ ɩɭɧɤɬɚɯ ɜɵɲɟ ɡɧɚɱɟɧɢɣ, ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɯ ɞɥɹ 
ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ȼ ɬɟɯ ɭɡɥɚɯ ɷɧɟɪɝɨɫɢɫɬɟɦ, ɨɛɴɟɞɢɧɟɧɧɵɯ ɢ ɟɞɢɧɨɣ ɷɧɟɪɝɨɫɢɫɬɟɦɚɯ, ɝɞɟ 
ɜɨɡɦɨɠɧɨ ɫɧɢɠɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɧɢɠɟ ɚɜɚɪɢɣɧɨ ɞɨɩɭɫɬɢɦɨɝɨ ɩɪɟɞɟɥɚ ɩɪɢ 
ɢɡɦɟɧɟɧɢɢ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɢɥɢ ɫɯɟɦɵ ɫɟɬɢ, ɞɨɥɠɧɚ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɚ 
ɚɜɬɨɦɚɬɢɤɚ ɨɬɤɥɸɱɟɧɢɹ ɧɚɝɪɭɡɤɢ ɜ ɨɛɴɟɦɟ, ɧɟɨɛɯɨɞɢɦɨɦ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ 
ɧɚɪɭɲɟɧɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɧɚɝɪɭɡɤɢ ɜ ɭɡɥɟ. 

 

9.3 Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɱɚɫɬɨɬɵ ɢ ɩɟɪɟɬɨɤɨɜ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ ɧɚ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɍɫɬɶ-Ȼɢɤɢɧɫɤɨɣ Ƚɗɋ 

ɉɪɨɟɤɬɢɪɭɟɦɚɹ ɍɫɬɶ-Ȼɢɤɢɧɫɤɚɹ Ƚɗɋ ɫ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɶɸ 360 
Ɇȼɬ, ɧɟ ɹɜɥɹɹɫɶ ɤɨɧɬɪɪɟɝɭɥɢɪɭɸɳɟɣ ɫɬɚɧɰɢɟɣ, ɭɱɚɫɬɜɭɹ ɜ ɩɟɪɜɢɱɧɨɦ 
ɪɟɝɭɥɢɪɨɜɚɧɢɢ ɱɚɫɬɨɬɵ, ɬɚɤɠɟ ɛɭɞɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶ ɜɬɨɪɢɱɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ 
ɱɚɫɬɨɬɵ ɢ ɩɟɪɟɬɨɤɨɜ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ. 

ɉɟɪɜɢɱɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɱɚɫɬɨɬɵ (ɜɪɟɦɹ ɦɨɛɢɥɢɡɚɰɢɢ ɧɟ ɛɨɥɟɟ 30 
ɫɟɤɭɧɞ) ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɵɦ ɫɪɟɞɫɬɜɨɦ ɨɝɪɚɧɢɱɟɧɢɹ ɨɬɤɥɨɧɟɧɢɣ ɱɚɫɬɨɬɵ. 
ɉɟɪɜɢɱɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɱɚɫɬɨɬɵ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɪɟɝɭɥɹɬɨɪɚɦɢ ɫɤɨɪɨɫɬɢ, 
ɤɨɬɨɪɵɟ ɢɧɢɰɢɢɪɭɸɬ ɛɵɫɬɪɨɟ ɢɡɦɟɧɟɧɢɟ ɦɨɦɟɧɬɨɜ ɬɭɪɛɢɧ ɷɧɟɪɝɨɛɥɨɤɨɜ ɧɚ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɚɩɪɚɜɥɟɧɢɹ ɢ ɜɟɥɢɱɢɧɵ ɨɬɤɥɨɧɟɧɢɹ 
ɫɤɨɪɨɫɬɢ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧ ɨɬ ɡɚɞɚɧɧɨɣ. 

ȼɫɟ ɜɤɥɸɱɟɧɧɨɟ ɝɟɧɟɪɢɪɭɸɳɟɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɍɫɬɶ-Ȼɢɤɢɧɫɤɨɣ Ƚɗɋ ɛɭɞɟɬ 
ɭɱɚɫɬɜɨɜɚɬɶ ɜ ɨɛɳɟɦ ɩɟɪɜɢɱɧɨɦ ɪɟɝɭɥɢɪɨɜɚɧɢɢ ɱɚɫɬɨɬɵ ɫ ɜɟɥɢɱɢɧɨɣ «ɦёɪɬɜɨɣ 
ɩɨɥɨɫɵ» 50,000±0,075 Ƚɰ ɢ ɫɬɚɬɢɡɦɨɦ 5% (ɪɢɫɭɧɨɤ 9.1). 
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Ɋɢɫɭɧɨɤ 9.1 - ɋɬɚɬɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɟɪɜɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

 

ȼɬɨɪɢɱɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɱɚɫɬɨɬɵ (ɜɪɟɦɹ ɦɨɛɢɥɢɡɚɰɢɢ ɧɟ ɛɨɥɟɟ 15 ɦɢɧ) 
ɤɨɪɪɟɤɬɢɪɭɟɬ ɞɟɣɫɬɜɢɟ ɪɟɝɭɥɹɬɨɪɨɜ ɫɤɨɪɨɫɬɢ ɧɚ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ, ɜɵɞɟɥɟɧɧɵɯ 
ɞɥɹ ɚɫɬɚɬɢɱɟɫɤɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɱɚɫɬɨɬɵ ɢ ɜɧɟɲɧɢɯ ɩɟɪɟɬɨɤɨɜ ɜ ɡɨɧɟ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ. ȼɬɨɪɢɱɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɱɚɫɬɨɬɵ ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɱɚɫɬɨɬɵ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɢ ɪɟɚɥɢɡɨɜɚɧɧɵɯ ɩɪɢ ɞɟɣɫɬɜɢɢ 
ɩɟɪɜɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɪɟɡɟɪɜɨɜ ɩɟɪɜɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. 

Ƚɢɞɪɨɚɝɪɟɝɚɬɵ ɍɫɬɶ-Ȼɢɤɢɧɫɤɨɣ Ƚɗɋ ɛɭɞɭɬ ɭɱɚɫɬɜɨɜɚɬɶ ɜɨ ɜɬɨɪɢɱɧɨɦ 
ɪɟɝɭɥɢɪɨɜɚɧɢɢ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ȿɗɋ ɩɨ ɱɚɫɬɨɬɟ ɢ ɩɟɪɟɬɨɤɚɦ ɚɤɬɢɜɧɨɣ 
ɦɨɳɧɨɫɬɢ, ɩɭɬɟɦ ɩɪɢɟɦɚ ɢ ɪɟɚɥɢɡɚɰɢɢ ɤɨɦɚɧɞ ɬɟɥɟɪɟɝɭɥɢɪɨɜɚɧɢɹ ɨɬ ɐɋ ȺɊɑɆ 
Ɉɗɋ ȼɨɫɬɨɤɚ. 

Ɍɪɟɬɢɱɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɱɚɫɬɨɬɵ ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɬ ɪɟɡɟɪɜɵ ɜɬɨɪɢɱɧɨɝɨ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɨɩɬɢɦɢɡɢɪɭɟɬ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɜɨɡɧɢɤɲɟɝɨ ɜ ɡɨɧɟ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
ɧɟɛɚɥɚɧɫɚ ɦɟɠɞɭ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹɦɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɚɫɱɟɬɨɜ, ɨɫɧɨɜɚɧɧɵɯ ɧɚ 
ɢɡɦɟɪɟɧɢɹɯ, ɩɪɨɜɨɞɢɦɵɯ ɜ ɪɟɠɢɦɟ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ. 

ɉɪɢ ɜɧɟɡɚɩɧɨɦ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɛɨɥɶɲɢɯ ɧɟɛɚɥɚɧɫɨɜ ɦɨɳɧɨɫɬɢ, ɤɚɤ 
ɩɪɚɜɢɥɨ, ɫɜɹɡɚɧɧɵɯ ɫ ɪɚɡɞɟɥɟɧɢɟɦ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɧɚ ɧɟɫɛɚɥɚɧɫɢɪɨɜɚɧɧɵɟ 
ɱɚɫɬɢ, ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɧɟɞɨɩɭɫɬɢɦɨɝɨ ɢɡɦɟɧɟɧɢɹ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ 
ɱɚɫɬɨɬɵ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɪɨɬɢɜɨɚɜɚɪɢɣɧɚɹ ɚɜɬɨɦɚɬɢɤɚ 
(ɚɜɬɨɦɚɬɢɤɚ ɨɝɪɚɧɢɱɟɧɢɹ ɫɧɢɠɟɧɢɹ ɱɚɫɬɨɬɵ ɢ ɚɜɬɨɦɚɬɢɤɚ ɨɝɪɚɧɢɱɟɧɢɹ 
ɩɨɜɵɲɟɧɢɹ ɱɚɫɬɨɬɵ). ɍɤɚɡɚɧɧɚɹ ɚɜɬɨɦɚɬɢɤɚ ɨɝɪɚɧɢɱɢɜɚɟɬ ɨɬɤɥɨɧɟɧɢɹ ɱɚɫɬɨɬɵ 
ɩɪɢ ɧɚɪɭɲɟɧɢɹɯ ɛɚɥɚɧɫɚ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ, ɨɛɟɫɩɟɱɢɜɚɹ ɬɪɟɛɭɟɦɵɟ ɭɫɥɨɜɢɹ 
ɞɥɹ ɪɚɛɨɬɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ ɢ ɩɪɟɞɨɬɜɪɚɳɚɹ ɪɚɡɜɢɬɢɟ ɧɚɪɭɲɟɧɢɣ 
ɛɚɥɚɧɫɚ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ. 

Ɂɧɚɱɢɬɟɥɶɧɨɟ ɫɧɢɠɟɧɢɟ ɢɥɢ ɩɨɜɵɲɟɧɢɟ ɱɚɫɬɨɬɵ ɧɟɞɨɩɭɫɬɢɦɨ ɩɨ 
ɪɟɠɢɦɚɦ ɪɚɛɨɬɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ. 

ȼ ɩɟɪɜɨɣ ɫɢɧɯɪɨɧɧɨɣ ɡɨɧɟ ȿɞɢɧɨɣ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ Ɋɨɫɫɢɢ 
ɞɨɥɠɧɨ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɨ ɩɨɞɞɟɪɠɚɧɢɟ ɡɧɚɱɟɧɢɣ ɱɚɫɬɨɬɵ, ɭɫɪɟɞɧɟɧɧɵɯ ɧɚ 

20-ɫɟɤɭɧɞɧɨɦ ɜɪɟɦɟɧɧɨɦ ɢɧɬɟɪɜɚɥɟ, ɜ ɩɪɟɞɟɥɚɯ 50,00±0,05 Ƚɰ (ɧɨɪɦɚɥɶɧɵɣ 
ɭɪɨɜɟɧɶ) ɩɪɢ ɞɨɩɭɫɬɢɦɨɫɬɢ ɨɬɤɥɨɧɟɧɢɣ ɡɧɚɱɟɧɢɣ ɱɚɫɬɨɬɵ ɜ ɩɪɟɞɟɥɚɯ 50,0±0,2 
Ƚɰ (ɞɨɩɭɫɬɢɦɵɣ ɭɪɨɜɟɧɶ) ɫ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟɦ ɧɨɪɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɱɚɫɬɨɬɵ ɡɚ 
ɜɪɟɦɹ ɧɟ ɛɨɥɟɟ 15 ɦɢɧɭɬ. 
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ȼɨ ɜɬɨɪɨɣ ɫɢɧɯɪɨɧɧɨɣ ɡɨɧɟ ȿɞɢɧɨɣ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ Ɋɨɫɫɢɢ, 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢ ɢɡɨɥɢɪɨɜɚɧɧɵɯ ɬɟɪɪɢɬɨɪɢɚɥɶɧɵɯ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɫɢɫɬɟɦɚɯ, ɜ ɷɧɟɪɝɨɪɚɣɨɧɚɯ (ɷɧɟɪɝɨɭɡɥɚɯ), ɜɪɟɦɟɧɧɨ ɜɵɞɟɥɟɧɧɵɯ ɧɚ 
ɢɡɨɥɢɪɨɜɚɧɧɭɸ ɪɚɛɨɬɭ ɨɬ ɩɟɪɜɨɣ ɫɢɧɯɪɨɧɧɨɣ ɡɨɧɵ ȿɞɢɧɨɣ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ 
ɫɢɫɬɟɦɵ Ɋɨɫɫɢɢ, ɚ ɬɚɤɠɟ ɜ ɩɟɪɜɨɣ ɫɢɧɯɪɨɧɧɨɣ ɡɨɧɟ ȿɞɢɧɨɣ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ 
ɫɢɫɬɟɦɵ Ɋɨɫɫɢɢ ɩɪɢ ɟё ɪɚɛɨɬɟ ɜ ɜɵɧɭɠɞɟɧɧɨɦ ɪɟɠɢɦɟ ɞɨɥɠɧɨ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɨ 
ɩɨɞɞɟɪɠɚɧɢɟ ɡɧɚɱɟɧɢɣ ɱɚɫɬɨɬɵ, ɭɫɪɟɞɧɟɧɧɵɯ ɧɚ 20-ɫɟɤɭɧɞɧɨɦ ɜɪɟɦɟɧɧɨɦ 
ɢɧɬɟɪɜɚɥɟ, ɜ ɩɪɟɞɟɥɚɯ 50,0±0,2 Ƚɰ ɧɟ ɦɟɧɟɟ 95 % ɜɪɟɦɟɧɢ ɫɭɬɨɤ ɛɟɡ ɜɵɯɨɞɚ ɡɚ 
ɜɟɥɢɱɢɧɭ 50,0±0,4 Ƚɰ. 

ɉɪɢ ɫɧɢɠɟɧɢɢ ɱɚɫɬɨɬɵ ɜ ɫɢɧɯɪɨɧɧɨɣ ɡɨɧɟ, ɜ ɨɛɥɚɫɬɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɜ 
ɤɨɬɨɪɨɣ ɩɪɨɢɡɨɲɥɚ ɩɨɬɟɪɹ ɝɟɧɟɪɢɪɭɸɳɟɣ ɦɨɳɧɨɫɬɢ, ɞɥɹ ɟɟ ɤɨɦɩɟɧɫɚɰɢɢ 
ɢɫɩɨɥɶɡɭɸɬɫɹ ɜɫɟ ɢɦɟɸɳɢɟɫɹ ɫɨɛɫɬɜɟɧɧɵɟ ɪɟɡɟɪɜɵ ɦɨɳɧɨɫɬɢ ɫ ɭɱɟɬɨɦ 
ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɫɟɱɟɧɢɣ, ɥɢɧɢɣ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱ ɢ 
ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ɉɪɢ ɫɧɢɠɟɧɢɢ ɱɚɫɬɨɬɵ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤɚ ɞɨ 49,925 Ƚɰ (ɧɚ 0,075 Ƚɰ ɧɢɠɟ 
ɧɨɦɢɧɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ 50,000 Ƚɰ) ɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ ȽȺ ɭɜɟɥɢɱɢɬɫɹ ɧɚ 
ɜɟɥɢɱɢɧɭ ɦɨɳɧɨɫɬɢ ɩɟɪɜɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ (ɈɉɊɑ). ȼɟɥɢɱɢɧɚ ɦɨɳɧɨɫɬɢ 
ɈɉɊɑ ɞɥɹ ȽȺ ɍɫɬɶ-Ȼɢɤɢɧɫɤɨɣ Ƚɗɋ ɩɪɢ ɫɧɢɠɟɧɢɢ ɱɚɫɬɨɬɵ ɧɚ 0,1 Ƚɰ ɫɨɫɬɚɜɢɬ 5% 
ɨɬ ɜɟɥɢɱɢɧɵ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ (6 Ɇȼɬ). ɉɪɢ ɪɚɛɨɬɟ ɈɉɊɑ ɩɟɪɫɨɧɚɥɭ 
ɜɦɟɲɢɜɚɬɶɫɹ ɜ ɪɚɛɨɬɭ ɪɟɝɭɥɹɬɨɪɨɜ ɫɤɨɪɨɫɬɢ ɬɭɪɛɢɧɵ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ. 

ɉɪɢ ɪɚɛɨɬɟ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɫ ɩɨɧɢɠɟɧɧɨɣ ɱɚɫɬɨɬɨɣ ɧɟɨɛɯɨɞɢɦɨ 
ɭɱɢɬɵɜɚɬɶ ɫɥɟɞɭɸɳɢɟ ɨɝɪɚɧɢɱɟɧɢɹ ɞɥɹ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ: 

 ɩɨɧɢɠɟɧɢɟ ɱɚɫɬɨɬɵ ɫɧɢɠɚɟɬ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɦɟɯɚɧɢɡɦɨɜ 
ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ƚɗɋ. ɋɧɢɠɟɧɢɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɦɚɫɥɨɧɚɫɨɫɨɜ 
ɭɯɭɞɲɚɟɬ ɭɫɥɨɜɢɹ ɨɯɥɚɠɞɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ; 

 ɬɨɤ ɧɚɝɪɭɡɤɢ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ƚɗɋ ɩɪɢ ɫɧɢɠɟɧɢɢ 
ɱɚɫɬɨɬɵ ɞɨɫɬɢɝɚɟɬ ɫɜɨɟɝɨ ɦɢɧɢɦɭɦɚ ɩɪɢ f=46-47 Ƚɰ. ɉɪɢ ɱɚɫɬɨɬɟ ɦɟɧɶɲɟ 45 Ƚɰ 
ɧɚɱɢɧɚɟɬɫɹ ɪɟɡɤɨɟ ɭɜɟɥɢɱɟɧɢɟ ɬɨɤɨɜ ɧɚɝɪɭɡɤɢ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ, ɱɬɨ ɩɪɢɜɨɞɢɬ 
ɤ ɢɯ ɦɚɫɫɨɜɨɦɭ ɚɜɚɪɢɣɧɨɦɭ ɨɬɤɥɸɱɟɧɢɸ ɢ ɧɚɪɭɲɟɧɢɸ ɬɟɯɧɨɥɨɝɢɢ ɪɚɛɨɬɵ 
ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ. 

ɉɪɢ ɪɚɛɨɬɟ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɫ ɱɚɫɬɨɬɨɣ ɧɢɠɟ 49,80 Ƚɰ ɜ ɷɥɟɤɬɪɢɱɟɫɤɢɯ 
ɫɟɬɹɯ ɢ ɧɚ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ ɡɚɩɪɟɳɚɟɬɫɹ ɩɪɨɜɟɞɟɧɢɟ ɩɥɚɧɨɜɵɯ ɩɟɪɟɤɥɸɱɟɧɢɣ ɜ 
Ɋɍ, ɭɫɬɪɨɣɫɬɜɚɯ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɩɪɨɬɢɜɨɚɜɚɪɢɣɧɨɣ ɚɜɬɨɦɚɬɢɤɢ, 
ɭɫɬɪɨɣɫɬɜɚɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɚɜɬɨɦɚɬɢɤɢ ɷɧɟɪɝɨɛɥɨɤɨɜ, ɤɪɨɦɟ ɧɟɨɛɯɨɞɢɦɵɯ 
ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɚɪɭɲɟɧɢɹ ɧɨɪɦɚɥɶɧɨɝɨ ɪɟɠɢɦɚ. 

ɉɪɢ ɩɨɜɵɲɟɧɢɢ ɱɚɫɬɨɬɵ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤɚ ɞɨ 50,075 Ƚɰ ɚɤɬɢɜɧɚɹ 
ɦɨɳɧɨɫɬɶ ȽȺ ɫɧɢɡɢɬɫɹ ɧɚ ɜɟɥɢɱɢɧɭ ɦɨɳɧɨɫɬɢ ɩɟɪɜɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
(ɈɉɊɑ). ȼɟɥɢɱɢɧɚ ɦɨɳɧɨɫɬɢ ɈɉɊɑ ɞɥɹ ȽȺ ɍɫɬɶ-Ȼɢɤɢɧɫɤɨɣ Ƚɗɋ ɩɪɢ 
ɩɨɜɵɲɟɧɢɢ ɱɚɫɬɨɬɵ ɧɚ 0,1 Ƚɰ ɫɨɫɬɚɜɢɬ 5 % ɨɬ ɜɟɥɢɱɢɧɵ ɧɨɦɢɧɚɥɶɧɨɣ 
ɦɨɳɧɨɫɬɢ (6 Ɇȼɬ).  

ɉɪɢ ɪɚɛɨɬɟ ɫ ɩɨɜɵɲɟɧɧɨɣ ɱɚɫɬɨɬɨɣ ɫɥɟɞɭɟɬ ɢɦɟɬɶ ɜ ɜɢɞɭ, ɱɬɨ ɭ 
ɞɜɢɝɚɬɟɥɟɣ, ɪɚɛɨɬɚɸɳɢɯ ɫ ɧɚɝɪɭɡɤɨɣ, ɛɥɢɡɤɨɣ ɤ ɧɨɦɢɧɚɥɶɧɨɣ ɩɟɪɟɝɪɭɡ 
ɧɚɱɢɧɚɟɬɫɹ ɩɪɢ ɱɚɫɬɨɬɟ ɛɨɥɶɲɟ 50,5 Ƚɰ. 
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ɁȺɄɅɘɑȿɇɂȿ 

 

ȼ ɩɪɨɟɤɬɟ ɪɚɫɫɱɢɬɚɧɵ ɢ ɨɩɪɟɞɟɥɟɧɵ ɨɫɧɨɜɧɵɟ ɷɥɟɦɟɧɬɵ ɢ ɩɚɪɚɦɟɬɪɵ 
ɫɪɟɞɧɟɧɚɩɨɪɧɨɣ ɍɫɬɶ-Ȼɢɤɢɧɫɤɨɣ Ƚɗɋ ɜɵɫɨɬɨɣ 130 ɦɟɬɪɨɜ ɧɚ ɪɟɤɟ Ȼɢɤɢɧ, 

ɹɜɥɹɸɳɢɦɫɹ ɫɨɨɪɭɠɟɧɢɟɦ I ɤɥɚɫɫɚ.  
ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɧɚ ɨɫɧɨɜɟ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ 

ɡɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɱɟɬɧɵɯ ɪɚɫɯɨɞɨɜ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 
0,1% ɢ ɩɨɜɟɪɨɱɧɨɝɨ 0,01% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɥɭɱɚɟɜ: Q଴,ଵ%= 3938 ˏଷ/ɫ, Q଴,଴ଵ%= 

4368 ˏଷ/ɫ.  

ȼ ɯɨɞɟ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɧɚ ɨɫɧɨɜɟ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɩɨ 
ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɢ ɝɢɞɪɨɥɨɝɢɢ ɛɵɥɚ ɜɵɛɪɚɧɚ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɍɫɬɶ-

Ȼɢɤɢɧɫɤɨɣ Ƚɗɋ, ɚ ɬɚɤɠɟ ɨɩɪɟɞɟɥɟɧɚ ɡɨɧɚ ɟɟ ɪɚɛɨɬɵ ɜ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɚɯ 
ɧɚɝɪɭɡɤɢ ɞɥɹ ɡɢɦɵ ɢ ɥɟɬɚ. ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɫɨɫɬɚɜɢɥɚ Nɭɫɬ =360 Ɇȼɬ. 
Ɉɩɪɟɞɟɥɟɧ ɭɪɨɜɟɧɶ ɦɟɪɬɜɨɝɨ ɨɛɴɟɦɚ, ɨɬɦɟɬɤɚ ɤɨɬɨɪɨɝɨ ɪɚɜɧɚ 338,64ɦ. 
ɉɨɥɟɡɧɵɣ ɨɛɴɟɦ ɫɨɫɬɚɜɥɹɟɬ 2,96ˍˏଷ. ɉɪɨɢɡɜɟɞɟɧɚ ɨɰɟɧɤɚ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ 
ɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɤɨɬɨɪɚɹ ɫɨɫɬɚɜɢɥɚ 1679 ɦɥɧ. ɤȼɬ·ɱ.  

ɇɚ ɬɪɟɬɶɟɦ ɷɬɚɩɟ ɛɵɥɨ ɨɩɪɟɞɟɥɟɧɨ ɨɩɬɢɦɚɥɶɧɨɟ ɱɢɫɥɨ ɢ ɬɢɩ 
ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. Ⱦɥɹ ɷɬɨɝɨ ɛɵɥɚ ɩɨɫɬɪɨɟɧɚ ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɵɯ 
ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ (ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɩɨ ɧɚɩɨɪɭ ɢ ɪɚɫɯɨɞɭ), ɧɚ ɤɨɬɨɪɨɣ ɨɩɪɟɞɟɥɟɧɵ 
ɫɥɟɞɭɸɳɢɟ ɧɚɩɨɪɵ:  

ɦɚɤɫɢɦɚɥɶɧɵɣ Hmax = 115 ɦ;  
ɪɚɫɱɟɬɧɵɣ Hɪɚɫɱ =92,2 ɦ;  
ɦɢɧɢɦɚɥɶɧɵɣ Hmin = 78,2 ɦ.  
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɫɟ ɚɝɪɟɝɚɬɵ Ƚɗɋ Qmax, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ 

ɪɚɫɱɟɬɧɨɦɭ ɧɚɩɨɪɭ, ɫɨɫɬɚɜɥɹɟɬ 440 ˏଷ/ɫ. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɨɜ ɛɵɥ 
ɨɩɪɟɞɟɥɟɧ ɨɩɬɢɦɚɥɶɧɵɣ ɜɚɪɢɚɧɬ ɫ ɬɪɟɦɹ ɝɢɞɪɨɚɝɪɟɝɚɬɚɦɢ, ɫ ɞɢɚɦɟɬɪɨɦ 
ɪɚɛɨɱɢɯ ɤɨɥɟɫ 4 ɦ (ɊɈ115 – ȼ – 400). ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɞɥɹ ɜɵɛɪɚɧɧɨɣ 
ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɨɣ ɬɭɪɛɢɧɵ ɫ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɨɣ ɜɪɚɳɟɧɢɹ 187,5 ɨɛ/ɦɢɧ 
ɛɵɥ ɩɨɞɨɛɪɚɧ ɫɟɪɢɣɧɵɣ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɋȼ – 795/230 – 32ɬ ɫ ɧɨɦɢɧɚɥɶɧɨɣ 
ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɶɸ 120 Ɇȼɬ. 

 Ⱦɚɥɟɟ ɛɵɥɚ ɜɵɛɪɚɧɚ ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ Ƚɗɋ ɫ ɟɞɢɧɢɱɧɵɦɢ ɛɥɨɤɚɦɢ ɢ 
ɩɪɢɧɹɬɚ ɫɯɟɦɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɈɊɍ – 220ɤȼ – «ɞɜɟ ɪɚɛɨɱɢɟ 
ɫɢɫɬɟɦɵ ɫɛɨɪɧɵɯ ɲɢɧ ɫ ɨɛɯɨɞɧɨɣ». ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɢ ɤɚɬɚɥɨɝɚɦ ɛɵɥɨ 
ɜɵɛɪɚɧɨ ɫɥɟɞɭɸɳɟɟ ɜɵɫɨɤɨɜɨɥɶɬɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: ɛɥɨɱɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ 
Ɍɐ- 160000/220, ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɌɋɁ – 4000/15 ɍ1(ɍɁ) ɢ 
ɌɋɁ – 1000 35/0,4, ɞɥɹ ȼɅɗɉ – ɫɬɚɥɟɚɥɸɦɢɧɟɜɵɟ ɩɪɨɜɨɞɚ ɦɚɪɤɢ Ⱥɋ 240/39 
(ɨɞɢɧ ɩɪɨɜɨɞ ɜ ɮɚɡɟ).  

ɉɨɫɥɟ ɜɵɛɨɪɚ ɨɫɧɨɜɧɨɝɨ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɛɵɥ ɪɚɫɫɦɨɬɪɟɧ 
ɨɛɹɡɚɬɟɥɶɧɵɣ ɩɟɪɟɱɟɧɶ ɭɫɬɪɨɣɫɬɜ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍɗ, ɚ ɬɚɤɠɟ ɪɚɫɫɱɢɬɚɧɵ ɭɫɬɚɜɤɢ ɨɫɧɨɜɧɵɯ ɡɚɳɢɬ ɝɟɧɟɪɚɬɨɪɚ. 

Ʉɨɦɩɨɧɨɜɤɚ ɝɢɞɪɨɭɡɥɚ ɛɵɥɚ ɩɪɢɧɹɬɚ ɩɪɢɩɥɨɬɢɧɧɨɣ. ȼɨɞɨɫɥɢɜɧɚɹ ɢ 
ɝɥɭɯɚɹ ɩɥɨɬɢɧɚ ɩɪɢɧɹɬɵ ɛɟɬɨɧɧɵɦɢ. 

ȼ ɫɨɫɬɚɜ ɫɨɨɪɭɠɟɧɢɣ ɜɯɨɞɹɬ:  
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– ɜɨɞɨɫɛɪɨɫɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ ɫ ɝɥɭɛɢɧɧɵɦ ɜɨɞɨɫɥɢɜɨɦ ɩɟɪɟɯɨɞɹɳɢɦ 
ɜ ɩɨɜɟɪɯɧɨɫɬɧɵɣ ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ – 130 ɦ;  

– ɫɬɚɧɰɢɨɧɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ – 130 ɦ;  
– ɝɥɭɯɚɹ ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɢ ɥɟɜɨɛɟɪɟɠɧɚɹ ɛɟɬɨɧɧɵɟ ɩɥɨɬɢɧɵ;  
– ɡɞɚɧɢɟ Ƚɗɋ ɩɪɢɩɥɨɬɢɧɧɨɝɨ ɬɢɩɚ.  
ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɪɚɫɱɟɬɧɵɦ ɩɭɬɟɦ ɨɩɪɟɞɟɥɟɧɵ ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɢ 

ɯɚɪɚɤɬɟɪɧɵɟ ɨɬɦɟɬɤɢ ɩɥɨɬɢɧɵ: 
– ɨɬɦɟɬɤɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ – 245,5 ɦ;  
– ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ ɩɨ ɨɫɧɨɜɚɧɢɸ – 85 ɦ;  
– ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ – 3;  

– ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ – 8 ɦ;  
– ɲɢɪɢɧɚ ɫɨɨɪɭɠɟɧɢɹ ɩɨ ɝɪɟɛɧɸ – 23,5 ɦ;  
– ɜɵɫɨɬɚ ɫɨɨɪɭɠɟɧɢɹ – 130 ɦ;  
– ɬɨɥɳɢɧɚ ɛɵɱɤɚ – 6 ɦ;  
– ɩɪɨɬɹɠɟɧɧɨɫɬɶ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɜ ɫɬɜɨɪɟ – 1 ɦ.  
ȼ ɤɚɱɟɫɬɜɟ ɝɚɫɢɬɟɥɹ ɷɧɟɪɝɢɢ ɩɨɬɨɤɚ ɛɵɥ ɜɵɛɪɚɧ ɨɬɛɪɨɫ ɫɬɪɭɢ:  
– ɨɬɦɟɬɤɚ ɧɨɫɤɚ – 275 ɦ;  
– ɭɝɨɥ ɨɬɛɪɨɫɚ ɫɬɪɭɢ – 35º;  
– ɞɚɥɶɧɨɫɬɶ ɨɬɛɪɨɫɚ ɫɬɪɭɢ – 142 ɦ.  
Ⱦɥɹ ɭɦɟɧɶɲɟɧɢɹ ɜɟɥɢɱɢɧɵ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɹ ɭɫɬɪɨɟɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɚɹ 

ɡɚɜɟɫɚ ɧɚ ɝɥɭɛɢɧɭ 58,75 ɦɟɬɪɨɜ ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɨɞɨɲɜɵ ɫɨɨɪɭɠɟɧɢɹ ɢ ɞɪɟɧɚɠ ɧɚ 
ɝɥɭɛɢɧɭ 29,4 ɦɟɬɪɨɜ ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɨɞɨɲɜɵ ɫɨɨɪɭɠɟɧɢɹ. ȼɨ ɢɡɛɟɠɚɧɢɟ 
ɧɟɞɨɩɭɫɬɢɦɨ ɛɨɥɶɲɢɯ ɧɚɩɪɹɠɟɧɢɣ, ɩɨɹɜɥɹɸɳɢɯɫɹ ɩɪɢ ɧɟɪɚɜɧɨɦɟɪɧɵɯ ɨɫɚɞɤɚɯ 
ɨɫɧɨɜɚɧɢɹ ɢ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɞɟɮɨɪɦɚɰɢɹɯ, ɜ ɪɚɡɥɢɱɧɵɯ ɱɚɫɬɹɯ ɬɟɥɚ 
ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ, ɨɧɚ ɪɚɡɞɟɥɟɧɚ ɧɚ ɫɟɤɰɢɢ (ɲɢɪɢɧɨɣ 9 ɦɟɬɪɨɜ) ɩɨɫɬɨɹɧɧɵɦɢ 
ɬɟɦɩɟɪɚɬɭɪɧɨ-ɨɫɚɞɨɱɧɵɦɢ ɲɜɚɦɢ. Ɍɚɤɠɟ ɜ ɷɬɨɦ ɪɚɡɞɟɥɟ ɩɪɨɢɡɜɟɞɟɧɚ ɨɰɟɧɤɚ 
ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ ɩɪɢ ɨɫɧɨɜɧɨɦ ɢ ɨɫɨɛɨɦ ɫɨɱɟɬɚɧɢɹɯ 
ɧɚɝɪɭɡɨɤ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɨɜ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ 
ɫɨɫɬɚɜɥɹɟɬ 1,317 (ɧɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɫɨɨɪɭɠɟɧɢɣ I ɤɥɚɫɫɚ – 1,25). Ɍɚɤɢɦ 
ɨɛɪɚɡɨɦ, ɩɥɨɬɢɧɚ ɍɫɬɶ-Ȼɢɤɢɧɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ 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: 

– ɭɞɟɥɶɧɚɹ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ – 0,11 ɪɭɛ/ɤȼɬɱ; 
– ɭɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ – 18004,16 ɪɭɛ/ɤȼɬ. 
– ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ 6 ɥɟɬ 3 ɦɟɫɹɰɚ. 
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– 128 ɫ. 
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ɉɊɂɅɈɀȿɇɂȿ Ⱥ 

 

ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 

 

Ɍɚɛɥɢɰɚ Ⱥ.1 - Ɉɛɟɫɩɟɱɟɧɧɨɫɬɶ ɫɪɟɞɧɢɯ ɪɚɫɯɨɞɨɜ, ɪɚɫɯɨɞɨɜ ɩɨ ɩɚɜɨɞɤɭ ɢ ɩɨ 
ɦɟɠɟɧɢ 

ɝɨɞɵ Qɫɪ Ɋ ɝɨɞɵ Qɫɪ. ɉɚɜ Ɋ ɝɨɞɵ Qɫɪ. Ɇɟɠ Ɋ 

2008 408 2 1997 1780 1,9 1999 168 1,9 

2011 404 4 1986 1746 3,8 1976 164 3,8 

1997 403 6 1962 1704 5,8 1965 163 5,8 

1962 400 8 2008 1686 7,7 2011 153 7,7 

1965 399 10 2011 1655 9,6 2008 152 9,6 

1976 378 12 1985 1614 11,5 1990 146 11,5 

1969 372 13 1969 1596 13,5 1961 145 13,5 

1986 372 15 1965 1580 15,4 1962 139 15,4 

1999 371 17 1984 1540 17,3 1980 130 17,3 

1985 367 19 1994 1469 19,2 1994 128 19,2 

1994 352 21 1992 1454 21,2 1997 128 21,2 

1990 348 23 1976 1450 23,1 1969 127 23,1 

1992 330 25 1999 1386 25,0 1988 120 25,0 

1984 327 27 1990 1354 26,9 1985 118 26,9 

1980 325 29 1977 1353 28,8 1989 113 28,8 

1989 315 31 1974 1337 30,8 1977 106 30,8 

1977 314 33 1975 1331 32,7 1992 105 32,7 

1975 305 35 1989 1324 34,6 1979 103 34,6 

2005 305 37 2005 1321 36,5 2005 101 36,5 

1988 304 38 1980 1298 38,5 1975 100 38,5 

1961 302 40 1979 1267 40,4 1986 97 40,4 

1979 297 42 1988 1224 42,3 1971 96 42,3 

1974 279 44 1966 1215 44,2 1973 96 44,2 

1983 275 46 1983 1173 46,2 1983 95 46,2 

1966 268 48 1981 1145 48,1 1991 95 48,1 

1981 266 50 1961 1085 50,0 2010 93 50,0 

1991 255 52 2007 1081 51,9 2003 90 51,9 

2010 237 54 1991 1053 53,8 1981 90 53,8 

1971 232 56 1982 1041 55,8 1987 86 55,8 

2007 232 58 2009 1020 57,7 1995 86 57,7 

1982 231 60 2006 989 59,6 1984 84 59,6 

1995 229 62 2010 959 61,5 1966 79 61,5 

2009 227 63 1995 943 63,5 2001 78 63,5 

1987 223 65 1971 909 65,4 1996 72 65,4 

2006 220 67 1987 905 67,3 1963 72 67,3 

2003 202 69 1978 836 69,2 1982 69 69,2 

1978 196 71 1998 827 71,2 2009 68 71,2 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ Ⱥ.1 
ɝɨɞɵ Qɫɪ Ɋ ɝɨɞɵ Qɫɪ. ɉɚɜ Ɋ ɝɨɞɵ Qɫɪ. Ɇɟɠ Ɋ 

2001 188 73 2003 762 73,1 1974 68 73,1 

1973 185 75 1970 743 75,0 1978 68 75,0 

1996 182 77 2001 735 76,9 2006 66 76,9 

1998 181 79 1996 733 78,8 2000 65 78,8 

2000 170 81 1964 699 80,8 1967 65 80,8 

1970 163 83 1972 692 82,7 1993 63 82,7 

2004 158 85 2000 692 84,6 2007 62 84,6 

1972 156 87 1968 666 86,5 2004 61 86,5 

1964 152 88 2004 644 88,5 1998 51 88,5 

1993 151 90 1973 629 90,4 1972 49 90,4 

1968 147 92 2002 601 92,3 1970 47 92,3 

1963 143 94 1993 593 94,2 2002 47 94,2 

2002 139 96 1967 503 96,2 1968 43 96,2 

1967 138 98 1963 499 98,1 1964 42 98,1 

Ɍɚɛɥɢɰɚ Ⱥ.2 – Ɋɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ ɡɢɦɧɢɯ ɫɭɬɨɤ ɹɧɜɚɪɹ 
ɑɚɫɵ ɉɨɬɪɟɛɥɟɧɢɟ Ɋɚɧɠ ∆P ∆t ∆ɗ ɗ Ɋ 

1 5167 5436 1 1 1 1 1 

2 5269 5435 52 2 104 105 53 

3 5435 5383 69 3 207 312 122 

4 5383 5314 45 4 180 492 167 

5 5169 5269 9 5 45 537 176 

6 5260 5260 6 6 36 573 182 

7 5097 5254 34 7 238 811 216 

8 5089 5220 51 8 408 1219 267 

9 5077 5169 2 9 18 1237 269 

10 5102 5167 5 10 50 1287 274 

11 5314 5162 60 11 660 1947 334 

12 5436 5102 5 12 60 2007 339 

13 5254 5097 8 13 104 2111 347 

14 5220 5089 12 14 168 2279 359 

15 5162 5077 0 15 0 2279 359 

16 5077 5077 80 16 1280 3559 439 

17 4766 4997 231 17 3927 7486 670 

18 4682 4766 84 18 1512 8998 754 

19 4669 4682 8 19 152 9150 762 

20 4526 4674 5 20 100 9250 767 

21 4495 4669 51 21 1071 10321 818 

22 4618 4618 92 22 2024 12345 910 

23 4674 4526 31 23 713 13058 941 

24 4997 4495 4495 24 107880 120938 5436 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 

Ɍɚɛɥɢɰɚ Ⱥ.3 - Ɋɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ ɥɟɬɧɢɯ ɫɭɬɨɤ ɢɸɧɹ 
ɑɚɫɵ ɉɨɬɪɟɛɥɟɧɢɟ Ɋɚɧɠ ∆P ∆t ∆ɗ ɗ Ɋ 

1 2945 3428 147 1 147 147 147 

2 3113 3281 5 2 10 157 152 

3 3269 3276 7 3 21 178 159 

4 3236 3269 8 4 32 210 167 

5 3257 3261 4 5 20 230 171 

6 3228 3257 13 6 78 308 184 

7 3261 3244 8 7 56 364 192 

8 3230 3236 6 8 48 412 198 

9 3213 3230 2 9 18 430 200 

10 3244 3228 15 10 150 580 215 

11 3205 3213 8 11 88 668 223 

12 3179 3205 26 12 312 980 249 

13 3281 3179 39 13 507 1487 288 

14 3276 3140 27 14 378 1865 315 

15 3428 3113 168 15 2520 4385 483 

16 3140 2945 46 16 736 5121 529 

17 2899 2899 224 17 3808 8929 753 

18 2675 2675 3 18 54 8983 756 

19 2587 2672 85 19 1615 10598 841 

20 2411 2587 36 20 720 11318 877 

21 2531 2551 20 21 420 11738 897 

22 2423 2531 108 22 2376 14114 1005 

23 2551 2423 12 23 276 14390 1017 

24 2672 2411 2411 24 57864 72254 3428 

Ɋɢɫɭɧɨɤ Ⱥ.1 – Ƚɪɚɮɢɤ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɢ 

0

500

1000

1500

2000

2500

3000

3500

4000

4500

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

ˀ̭̬

ˀ̭̬-N̵̏к

ˀ̭̬-N̼̍т



130 

ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 

Ɋɢɫɭɧɨɤ Ⱥ.2 – Ƚɪɚɮɢɤ ɂɄɇ (ɹɧɜɚɪɶ) 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 

Ɋɢɫɭɧɨɤ Ⱥ.3- Ƚɪɚɮɢɤ ɂɄɇ (ɢɸɧɶ)
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ȽɍХ. Ɋɚɫɱɟɬ ɢ ɩɨɫɬɪɨɟɧɢɟ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɝɢɞɪɨɬɭɪɛɢɧɵ 

Ɋɢɫɭɧɨɤ Ȼ.1 - Ƚɥɚɜɧɚɹ ɭɧɢɜɟɪɫɚɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɊɈ-115-400 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 

Ɋɢɫɭɧɨɤ Ȼ.2 - ɉɪɨɬɨɱɧɚɹ ɱɚɫɬɶ ɦɨɞɟɥɢ ɝɢɞɪɨɬɭɪɛɢɧɵ ɊɈ 115/810-ȼ-51,56 (ɤ 
ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ)
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 

Ɍɚɛɥɢɰɚ Ȼ.1- Ɋɚɫɱɟɬ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɤɪɭɝɥɨɝɨ ɫɟɱɟɧɢɹ ɩɨ ɡɚɤɨɧɭ v୳r = const, ሺRସ = ͵,ʹͷ; ଵୡ = Ͳ,ͷͳ͵; ሺHభଶ ሻଶ = Ͳ,ͻͻʹሻ
ɋɟɱɟɧɢɹ ɮɢ ɮɢ/360 ɮɢ/ɫ 2R4(ɮɢ/ɫ) [4]-(b1/2)^2 ([5])^0,5 ɯ=[6]+[3] x^2 p^2=x^2+(H1/2)^2 p=([9])^0,5 ɚ=R4+x R=p+a 

1 351 0,975 0,500 3,249 2,837 1,684 2,184 4,771 5,755 2,399 5,434 7,833 

2 336 0,933 0,479 3,111 2,698 1,643 2,121 4,500 5,484 2,342 5,371 7,713 

3 321 0,892 0,457 2,972 2,560 1,600 2,057 4,232 5,216 2,284 5,307 7,591 

4 306 0,850 0,436 2,833 2,421 1,556 1,992 3,967 4,951 2,225 5,242 7,467 

5 291 0,808 0,414 2,694 2,282 1,511 1,925 3,706 4,690 2,166 5,175 7,341 

6 276 0,767 0,393 2,555 2,143 1,464 1,857 3,448 4,433 2,105 5,107 7,212 

7 261 0,725 0,372 2,416 2,004 1,416 1,787 3,195 4,179 2,044 5,037 7,082 

8 246 0,683 0,350 2,277 1,865 1,366 1,716 2,945 3,929 1,982 4,966 6,948 

9 231 0,642 0,329 2,139 1,726 1,314 1,643 2,699 3,683 1,919 4,893 6,812 

10 216 0,600 0,308 2,000 1,588 1,260 1,568 2,457 3,441 1,855 4,818 6,673 

11 201 0,558 0,286 1,861 1,449 1,204 1,490 2,220 3,204 1,790 4,740 6,530 

12 186 0,517 0,265 1,722 1,310 1,144 1,409 1,986 2,970 1,723 4,659 6,383 

13 171 0,475 0,244 1,583 1,171 1,082 1,326 1,757 2,741 1,656 4,576 6,231 

14 156 0,433 0,222 1,444 1,032 1,016 1,238 1,533 2,517 1,586 4,488 6,075 

15 141 0,392 0,201 1,305 0,893 0,945 1,146 1,313 2,297 1,516 4,396 5,912 

16 126 0,350 0,179 1,166 0,754 0,869 1,048 1,098 2,082 1,443 4,298 5,741 

17 111 0,308 0,158 1,028 0,615 0,785 0,943 0,889 1,873 1,368 4,193 5,561 

18 96 0,267 0,137 0,889 0,477 0,690 0,827 0,684 1,668 1,292 4,077 5,369 

19 81 0,225 0,115 0,750 0,338 0,581 0,697 0,485 1,469 1,212 3,947 5,159 

20 66 0,183 0,094 0,611 0,199 0,446 0,540 0,292 1,276 1,129 3,790 4,919 

21 51 0,142 0,073 0,472 0,060 0,245 0,318 0,101 1,085 1,042 3,568 4,609 

22 36 0,100 0,051 0,333 - - - - - - - 4,244 

23 21 0,058 0,030 0,194 - - - - - - - 3,729 

24 6 0,017 0,009 0,056 - - - - - - - 3,017 

13
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 

Ɋɢɫɭɧɨɤ Ȼ.3 – ɉɥɚɧ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 
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ɍɫɬɚɜɤɢ, ɦɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɹ ɡɚɳɢɬ 

Ɍɚɛɥɢɰɚ ȼ.1 – ɍɫɬɚɜɤɢ ɡɚɳɢɬ 

Ɂɚɳɢɬɵ ɍɫɬɚɜɤɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ɉɬɧɨɫɢɬɟɥɶɧɵɟ 

ɟɞɢɧɢɰɵ 

ɂɦɟɧɨɜɚɧɧɵɟ 
ɟɞɢɧɢɰɵ 

Ⱦɢɮ. ɡɚɳɢɬɚ 

ɩɪɨɞɨɥɶɧɚɹ 
 ܩ∆ܫ

Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ,ܫɋɊ.Ɉ Ͳ,ͳͷ ∙  ɇ 0,701 Ⱥܫ

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɨɪɦɨɠɟɧɢɹ,ܭɌ 

Ͳ,͵ - 

ɍɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ 
ɬɨɪɦɨɠɟɧɢɹ, ܫɇɌ 

Ͳ,ͷ ∙  ɇ 2,336 Ⱥܫ

Ɍɨɪɦɨɡɧɨɣ ɬɨɤ, ȼ ͳ,ͷ ∙  ɇ 7,01Ⱥܫ

ɁɁȽ 
଴ܷ

ଵݐ ଴ܷଵீ - 5 ȼ ݐଶ ଴ܷଶீ - 10 ȼ ݐଷ ଴ܷீ - 15 ȼ 

଴ܷଷ Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɨɪɦɨɠɟɧɢɹ,ܭɌ 

1,1 - 

Ɂɉɇ ܷ > 

2 ɫɬɭɩɟɧɶ ܷ𝐶Ɋଶ ͳ,Ͷ ∙ ܷɇ 140 ȼ 

1 ɫɬɭɩɟɧɶ ܷ𝐶Ɋଵ ͳ,ʹ ∙ ܷɇ 120 ȼ 

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɤ.ɡ. ɢ ɩɟɪɟɝɪɭɡɨɤ 

ଶܫ
ɋɈ ܫଶɋɂȽɇ Ͳ,Ͳ͹ ∙  ɇ 0,327 Ⱥܫ

ɉɈ ܫଶɉɍɋɄ Ͳ,ͳͷ ∙  ɇ 0,701 Ⱥܫ

ɈɌɋ I ܫଶɋ.Ɂ. Ͳ,ͳ͹ͷ ∙  ɇ 0,818 Ⱥܫ

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. 

ɢ ɩɟɪɟɝɪɭɡɨɤ 
ଵܫ

ɋɈ ܫɋɂȽɇ ͳ,Ͳ͹ ∙  ɇ 4,999 Ⱥܫ

ɉɈ ܫଵɉɍɋɄ ͳ,ͳ ∙  ɇ 5,139 Ⱥܫ

ɈɌɋ ܫଵɈɌɋ ͳ,ʹʹͶ ∙  ɇɈɆ 5,719Ⱥܫ

ȾɁ ܼ < 

1 ɫɬɭɩɟɧɶ ܼூ 0,021 1,358 Ɉɦ 

2 ɫɬɭɩɟɧɶ ܼூூ 0,442 5,0 Ɉɦ 

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ 

 ɪܫ

ɋɈ ܫ௉ ɋɂȽɇ. ͳ,Ͳ͹ ∙ ɇɈɆ.Ɋܫ 3,937 Ⱥ 

ɉɈ ܫ௉ ɉɍɋɄ. ͳ,ͳͳ ∙ ɇɈɆ.Ɋܫ 4,084Ⱥ 

Ɉɬɫɟɱɤɚ ܫ௉ ɉɍɋɄ. ʹ,ͳͻ ∙ ɇɈɆ.Ɋܫ 8,057 Ⱥ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ȼ 

Ɍɚɛɥɢɰɚ ȼ.2 – Ɇɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɡɚɳɢɬ 

Ɂɚɳɢɬɵ Ⱦɟɣɫɬɜɢɟ 

Ɉ
ɬɤ

ɥɸ
ɱɟ

ɧɢ
ɟ 

ȼ
/Ƚ

 

Ƚɚ
ɲ

ɟɧ
ɢɟ

 ɩ
ɨɥ

ɟɣ
 

Ɉ
ɫɬ

ɚɧ
ɨɜ

 ɬ
ɭɪ

ɛɢ
ɧɵ

 ɢ
 

ɫɛ
ɪɨ

ɫ 
Ⱥ

ɊɁ
 

ɉ
ɭɫ

ɤ 
ɉ

ɀ
Ɍ 

ȽȽ
 

Ɉ
ɬɤ

ɥɸ
ɱɟ

ɧɢ
ɟ 

ȼ-
22

0ɢ
 ȼ

-

Ɍɋ
ɇ

 

Ɋɚ
ɡɝ

ɪɭ
ɡɤ

ɚ 
ɩɨ

 ɦ
ɨɳ

ɧɨ
ɫɬ

ɢ 

ɉ
ɪɟ

ɞɭ
ɩɪ

ɟɞ
ɢɬ

ɟɥ
ɶɧ

ɵɣ
 

ɫɢ
ɝɧ

ɚɥ
 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ 

Ⱦɢɮ. Ɂɚɳɢɬɚ 

ɩɪɨɞɨɥɶɧɚɹ 
 + + + + ܩ∆ܫ

ɁɁȽ 
଴ܷ

ଵݐ ଶݐ + ଷݐ + + + + 

଴ܷ  + + + ݐ

Ɂɉɇ ܷ > 

1 ɫɬɭɩɟɧɶݐଵ + + 

2 ɫɬɭɩɟɧɶݐଶ + + 

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. ɢ 

ɩɟɪɟɝɪɭɡɨɤ 

ଶܫ
ɋɈ + 

ɂɈ + + 

ɈɌɋ I 
ଵݐ ଶݐ + + + 

Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ 
ɤ.ɡ. ɢ ɩɟɪɟɝɪɭɡɨɤ 

ଵܫ
ɋɈ + 

ɂɈ + + 

ɈɌɋ 

ଵݐ ଶݐ + + + 

ȾɁ ܼ < 

1 ɫɬɭɩɟɧɶ 

ଵݐ ଶݐ + + + + 

2 ɫɬɭɩɟɧɶ 
ଵݐ ଶݐ + + + 

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ 

 ɪܫ

ɋɈ + 

ɂɈ + + 

Ɉɬɫɟɱɤɚ + + 
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ɉɊɂɅɈɀȿɇɂȿ Ƚ 

ɋɬɟɫɧɟɧɢɟ ɪɭɫɥɚ 

Ɋɢɫɭɧɨɤ Ƚ.1 - ɋɬɟɫɧɟɧɢɟ ɪɭɫɥɚ 



Основные показатели проектируемой Усть-Бикинской ГЭС на реке Бикин

Установленная мощность: Nуст = 360 МВт;
Среднемноголетняя выработка: Эср.мн.лет = 1679 млн.кВт*ч.

Суточный граǿик и ИКН зимнего месяца

Баланс энергии Баланс мощности Усть-Бикинской ГЭСГраǿик сработки и наполнения
      водохранилища



№



Усть-Бикинская ГЭС - НПС-36 N 1 Усть-Бикинская ГЭС - НПС-36 N 2 Усть-Бикинская ГЭС - НПС-36 N 3 Усть-Бикинская ГЭС - НПС-36 N 4

Дизель-генераторная установка
АЗИМУТ АД-1000С-Т400-1РМ11
1,0 МВА 

Тип КЗ Величина, кА

1ф на СШ 5,2692

3ф на СШ 3,5129

3ф 52,2634

ОРУ 220 кВ

СШ С2
220 кВ

ЗНТ ТР 220 Т-1
ЗНВ ТР 220 Т-1

ТТ 220 Т-1

В 220 Т-1

ЗНТ ОР 220 Т-1

ШР 220 Т-1 ЗНВ ШР 220 Т-1

ВЛ 220 кВ Усть-Бикинская ГЭС - НПС-36 N 1

СШ С1
220 кВ

ОР 220 Т-2

ТР 220 Т-2
ЗНВ ТР 220 Т-2
ЗНТ ТР 220 Т-2

В 220 Т-2

ТТ 220 Т-2

ШР 220 Т-2
ЗНВ ШР 220 Т-2

ЗНТ ОР 220 Т-2
ОР 220 ОВ

ЗНШ ОР 220 ОВ
ЗНВ ОР 220 ОВ

ОВ 220

ТТ 220 ОВ

ШР-2 220 ОВ
ЗНВ ШР-2 220 ОВ

ШР-1 220 ОВ
ЗНВ ШР-1 220 ОВ

ОР 220
НПС-36-1

ЛР 220 НПС-36-1 ЗНЛ ЛР 220 НПС-36-1
ЗНВ ЛР 220 НПС-36-1

ЗНЛ ОР 220 НПС-36-1

ТТ 220 НПС-36-1

В 220 НПС-36-1

ШР 220 НПС-36-1
ЗНВ ШР 220 НПС-36-1

Т-3

ТТ Т-3

ОПН 220 Т-3

ЗНТ ТР 220 Т-3

ТТ 220 Т-3

ТТн Т-3

СВ 220

ТТ 220 СВ

ШР-1 220 СВ
ЗНВ ШР-1 220 СВ

ШР-2 220 СВ
ЗНВ ШР-2 220 СВ

ВЛ 220 кВ Усть-Бикинская ГЭС - НПС-36 N 2

ЛР 220 НПС-36-2
ЗНЛ ЛР 220 НПС-36-2
ЗНВ ЛР 220 НПС-36-2

ТТ 220 НПС-36-2

В 220 НПС-36-2

ЗНЛ ОР 220 НПС-36-2

ШР 220 НПС-36-2
ЗНВ ШР 220 НПС-36-2

ОР 220
НПС-36-2

ВЛ 220 кВ Усть-БикинскаяГЭС - НПС-36 N 3

ОР 220
НПС-36-3

ЗНЛ ОР 220 НПС-36-3

ТТ 220 НПС-36-3

В 220 НПС-36-3

ШР 220 НПС-36-3
ЗНВ ШР 220 НПС-36-3

ОР 220 Т-3

ТР 220 Т-3
ЗНВ ТР 220 Т-3
ЗНТ ТР 220 Т-3

В 220 Т-3

ТТ 220 Т-3

ШР 220 Т-3
ЗНВ ШР 220 Т-3

ЗНТ ОР 220 Т-3

ВЛ 220 кВ Усть-Бикинская ГЭС - НПС-36 N 4

ТТ 220 НПС-36-4

В 220 НПС-36-4

ШР 220 НПС-36-4 ЗНВ ШР 220 НПС-36-4

ОР 220 НПС-36-4

ЛР 220 НПС-36-4
ЗНЛ ЛР 220 НПС-36-4
ЗНВ ЛР 220 НПС-36-4

ЗНЛ ОР 220
НПС-36-4

ЗНШ ОР 220 Т-2

Т-2

ТТ Т-2

ОПН 220 Т-2

ЗНТ ТР 220 Т-2

ТТ 220 Т-2

ТТн Т-2

ТР 220 Т-2 ТР 220 Т-3

ЛР 220 220 НПС-36-3
ЗНЛ ЛР 220 НПС-36-3
ЗНВ ЛР 220 НПС-36-3

ТН ОСШ 220

РТН ОСШ 220
ЗНШ РТН ОСШ 220
ЗНТ РТН ОСШ 220

ТН-2 220

ОПН-СШ2 220

РТН-2 220
ЗНШ РТН-2 220
ЗНТ РТН-2 220

ТН-1 220

ОПН-СШ1 220

РТН-1 220
ЗНШ РТН-1 220
ЗНТ РТН-1 220

ОПН Т-2 ОПН Т-3

Т-1

ТТ Т-1

ОПН 220 Т-1

ТТ 220 Т-1

ТТн Т-1

ТР 220 Т-1

ОПН Т-1

ГГ-2

В ГГ-2

Р ГГ-2

Y
Y

ЗНВ ГГ-2

ТН-1 ГГ-2

ТН-2 ГГ-2

ТТ2 ГГ-2

Рн ГГ-2

ТНн1 ГГ-2

ТСН-2
4 МВАY

ТТ-1 ТСН-2

ТТ-2 ТСН-2

ТТ1 ГГ-2

ГГ-1

В ГГ-1

ЗН ТР ГГ-1

ЗНВ ГГ-1

ТТ2 ГГ-1

Рн ГГ-1

ТНн1 ГГ-1

ТСН-1
4 МВА

ТТ-1 ТСН-1

ТТ-2 ТСН-1

ТТ1 ГГ-1

ГГ-3

В ГГ-3

Р ГГ-3

ЗНВ ГГ-3

ТТ2 ГГ-3

Рн ГГ-3

ТНн1 ГГ-3

ТСН-3
4 МВА

ТТ-1 ТСН-3

ТТ-2 ТСН-3

ТТ1 ГГ-3

ОР 220 Т-1

ОПН-ОСШ 220

РВС ТН ВЛ220 НПС-36-4

ЗТН ВЛ220 НПС-36-4

РТН ВЛ220 НПС-36-4
ФП ВЛ220 НПС-36-4

ЗФП ВЛ220 НПС-36-4

ФПФП
ФП

ФП

ОПН ВЛ220 НПС-36-4

ТН ВЛ220 НПС-36-4

РВС ТН ВЛ220 НПС-36-3

ЗТН ВЛ220 НПС-36-3

РТН ВЛ220 НПС-36-3

ФП ВЛ220 НПС-36-3

ЗФП ВЛ220 НПС-36-3

ОПН ВЛ220 НПС-36-3

ТН ВЛ220 НПС-36-3

РВС ТН ВЛ220 НПС-36-2

ЗТН ВЛ220 НПС-36-2

РТН ВЛ220 НПС-36-2

ФП ВЛ220 НПС-36-2

ЗФП ВЛ220 НПС-36-2

ОПН ВЛ220 НПС-36-2

ТН ВЛ220 НПС-36-2
РВС ТН ВЛ220 НПС-36-1

ЗТН ВЛ220 НПС-36-1

РТН ВЛ220 НПС-36-1

ФП ВЛ220 НПС-36-1

ЗФП ВЛ220 НПС-36-1

ОПН ВЛ220 НПС-36-1

ТН ВЛ220 НПС-36-1

ЗН ТР ГГ-2 ЗН ТР ГГ-3

КРУ 6 кВ С2КРУ 6 кВ С1

Y
Y

Y
Y

Y
Y

ТН-5 ГГ-2

ТН-6 ГГ-2

Y
YТН-3 ГГ-2

ТН-4 ГГ-2
Y
Y

Р ГГ-1

Y
YТН-1 ГГ-1

ТН-2 ГГ-1
Y
Y

Y
Y

Y
Y

ТН-5 ГГ-1

ТН-6 ГГ-1

Y
YТН-3 ГГ-1

ТН-4 ГГ-1
Y
Y

Y
YТН-1 ГГ-3

ТН-2 ГГ-3
Y
Y

Y
Y

Y
Y

ТН-5 ГГ-3

ТН-6 ГГ-3

Y
YТН-3 ГГ-3

ТН-4 ГГ-3
Y
Y

Т9 

А-Т9

СА-ОСН
2с

ОСН-АВР

Т10

1с

А-Т10

1,0 МВА 1,0 МВА

ТН С1 

ЗН С1

Т5 

А-Т5

СА-АН1
2с

АН1-АВР

Т6

1с

А-Т6

1,0 МВА 1,0 МВА
Т7 

А-Т7

СА-АН2
2с

АН2-АВР

Т8

1с

А-Т8

1,0 МВА 1,0 МВА

ДГУ
1,0 МВт

Т11 

А-Т11

СА-АН3
2с

АН3-АВР

Т12

1с

А-Т12

1,0 МВА 1,0 МВА
Т13 

А-Т13

СА-ОП
2с

ОП-АВР

Т14

1с

А-Т14

1,0 МВА 1,0 МВА

В-
ТС

Н
1

ЗНШ ТР 220 Т-2

ЗНТ ТР 220 Т-1

ЗНШ ТР 220 Т-1 ЗНШ ТР 220 Т-3

ВЛ 35 кВ Усть-Бикинская ГЭС - Восток-1

РТСН-1
1,0 МВА

ЛР РТСН-1

ТР РТСН-1

ЗНВ ЛР РТСН-1

ЗНВ ТР РТСН-1
ЗНТ ТР РТСН-1

ЗНЛ ЛР РТСН-1

В РТСН-1

ТТ-1 РТСН-1

ТТ-2 РТСН-1

ТН С2 

ЗН С2

ТН РТСН 

А-РТСН-1А-ДГУ

В-
ТС

Н
2-

С
1

В-
ТС

Н
2-

С
2

В-
Т5

В-
Т7

В-
Ре

зе
рв
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Т9

В-
Т1

1

В-
Т1

3

В-
Т6

В-
Т8

В-
Т1

0

В-
Ре

зе
рв

В-
Т1

2

В-
Т1

4

В-
ТС

Н
3

ОСШ
220 кВ

ТНн2 ГГ-1 ТНн2 ГГ-2 ТНн2 ГГ-3

Δ
Y

Δ
YY

Δ Δ

ΔΔ Δ
YYY
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Тн =70,82кН;
l =1,27м

Ен =51,00кН;
l=4 ,33м

T в=71221 ,83кН;
l= 40,17м

E п=13,51кН;
l =1 ,0м

  249.3

G пл=72578,75кН;
l= 19, 8 4м

G б =57466,2кН;
l =20 ,31м

Еа =69 ,60кН;
l= 1, 3 6м

W взв =3019, 5 2кН;
l=0

W ф =15774,48кН;
l= 20,04м

σ

τ
кПа

σ



Тн =3709,40кН;
l =9,17м

Ен =51,00кН;
l=4 ,33м

T в=72408 ,84кН;
l= 40,50м

E п=13,51кН;
l =1 ,0м

G пл =72578,75кН;
l= 19, 8 4м

G б =57466,2кН;
l =20 ,31м

Еа =69 ,60кН;
l= 1, 3 6м

W взв=21851,75кН;
l=0

W ф =16941,87кН;
l= 18,20м

σ

τкПа

σ



№




	Модель
	Модель
	Модель
	Модель
	Модель
	Модель
	Модель
	Модель
	Модель

