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ȼ ɞɚɧɧɨɣ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɟ  ɪɚɡɪɚɛɨɬɚɧ ɜɚɪɢɚɧɬ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɉɋ 

220/10 ɤȼ «ɇɉɋ-15» ɩɪɢ ɡɚɦɟɧɟ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ.  ȼɵɩɨɥɧɟɧ ɪɚɫɱɟɬ 

ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɧɚɝɪɭɡɨɤ ɧɚ ɲɢɧɚɯ ɧɢɡɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 0,4 ɤȼ ɢ ɜɵɫɨɤɨɝɨ 

ɧɚɩɪɹɠɟɧɢɹ 10  ɤȼ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɉɋ. ɉɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ 

ɡɚɦɵɤɚɧɢɹ ɜɨ ɜɫɟɯ ɯɚɪɚɤɬɟɪɧɵɯ ɬɨɱɤɚɯ ɫ ɭɱɟɬɨɦ ɪɟɤɨɧɫɬɪɭɤɰɢɢ. ȼɵɩɨɥɧɟɧɚ 

ɩɪɨɜɟɪɤɚ ɨɫɧɨɜɧɨɝɨ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɧɚ ɉɋ ɜ 

ɫɜɹɡɢ ɫ ɪɟɤɨɧɫɬɪɭɤɰɢɟɣ. ȼɵɛɪɚɧɚ ɫɨɜɪɟɦɟɧɧɚɹ ɡɚɳɢɬɚ ɫɢɥɨɜɵɯ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. Ɉɩɪɟɞɟɥɟɧɵ ɦɟɪɵ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɜ 

ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɚ ɬɚɤ ɠɟ ɪɚɫɫɦɨɬɪɟɧɵ ɪɚɡɥɢɱɧɵɟ 

ɱɪɟɡɜɵɱɚɣɧɵɟ ɫɢɬɭɚɰɢɢ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɦɚɫɥɨɧɚɩɨɥɧɟɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
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ȼȼȿȾȿɇɂȿ 
 
 

Ⱦɚɧɧɚɹ ɛɚɤɚɥɚɜɪɫɤɚɹ ɪɚɛɨɬɚ ɪɚɫɫɦɚɬɪɢɜɚɟɬ ɜɚɪɢɚɧɬ ɪɟɤɨɧɫɬɪɭɤɰɢɢ  

ɫɢɫɬɟɦɵ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɧɟɮɬɟɩɟɪɟɤɚɱɢɜɚɸɳɟɣ ɫɬɚɧɰɢɢ «ɇɉɋ-15» ɜ ɫɜɹɡɢ ɫ 

ɭɜɟɥɢɱɟɧɢɟɦ ɦɨɳɧɨɫɬɢ ɧɚɝɪɭɡɤɢ ɩɨɬɪɟɛɢɬɟɥɟɣ. ȼ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɟ 

ɩɥɚɧɢɪɭɟɬɫɹ ɪɚɫɫɦɨɬɪɟɬɶ ɜɚɪɢɚɧɬ ɭɫɬɚɧɨɜɤɢ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɧɚ ɉɋ 

220/10 «ɇɉɋ-15» ɛɨɥɶɲɟɣ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ, ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɚ 

ɤɨɬɨɪɨɣ ɭɫɬɚɧɨɜɥɟɧɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɢɩɚ ɌȾɇ-25000/220/10. Ɍɚɤɠɟ ɜ ɞɚɧɧɨɣ 

ɪɚɛɨɬɟ ɛɭɞɟɬ ɩɪɨɜɟɞɟɧ ɪɚɫɱɟɬ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɞɥɹ ɩɪɨɜɟɪɤɢ 

ɫɭɳɟɫɬɜɭɸɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨ ɭɫɥɨɜɢɹɦ ɬɟɪɦɢɱɟɫɤɨɣ ɢ 

ɷɥɟɤɬɪɨɞɢɧɚɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ ɩɪɢ ɭɫɬɚɧɨɜɤɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɞɪɭɝɨɝɨ ɬɢɩɚ.   

Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɞɚɧɧɨɣ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɜ 

ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɉɋ «ɇɉɋ-15» ɩɢɬɚɟɬ ɬɚɤɢɯ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ ɧɚ 

ɧɟɮɬɟɩɟɪɟɤɚɱɢɜɚɸɳɟɣ ɫɬɚɧɰɢɢ ɤɚɤ ɆɇȺ - ɦɚɝɢɫɬɪɚɥɶɧɵɣ ɧɚɫɨɫɧɵɣ ɚɝɪɟɝɚɬ, 

ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɩɪɨɤɚɱɢɜɚɧɢɹ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɩɨ ɬɪɭɛɨɩɪɨɜɨɞɚɦ ɧɚ 

ɡɧɚɱɢɬɟɥɶɧɵɟ ɪɚɫɫɬɨɹɧɢɹ. Ʉ ɤɚɠɞɨɦɭ ɢɡ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 220/10 ɤȼ 

ɩɨɞɤɥɸɱɟɧɨ ɩɨ ɞɜɚ ɆɇȺ, ɩɪɢ ɷɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬɵ ɡɚɝɪɭɡɤɢ ɞɚɧɧɵɯ ɚɝɪɟɝɚɬɨɜ ɜ 

ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫɨɫɬɚɜɥɹɸɬ ɩɨɪɹɞɤɚ 40% ɢ ɦɨɳɧɨɫɬɢ ɫɢɥɨɜɵɯ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɞɨɫɬɚɬɨɱɧɨ ɞɥɹ ɧɨɪɦɚɥɶɧɨɝɨ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɇɉɋ. 

Ɉɞɧɚɤɨ ɜ ɛɥɢɠɚɣɲɟɟ ɜɪɟɦɹ ɩɥɚɧɢɪɭɟɬɫɹ ɭɜɟɥɢɱɟɧɢɟ ɡɚɝɪɭɡɤɢ ɆɇȺ (ɦɨɳɧɨɫɬɶ 

ɤɨɬɨɪɨɝɨ ɫɨɫɬɚɜɥɹɟɬ 12 ɆȼȺ) ɞɨ 100%, ɜ ɫɜɹɡɢ ɫ ɷɬɢɦ ɜɨɡɧɢɤɚɸɬ ɫɥɨɠɧɨɫɬɢ 

ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɤ ɜ ɫɥɭɱɚɟ ɜɵɯɨɞɚ ɨɞɧɨɝɨ ɢɡ 

ɫɬɪɨɹ, ɦɨɳɧɨɫɬɢ ɜɬɨɪɨɝɨ ɛɭɞɟɬ ɧɟɞɨɫɬɚɬɨɱɧɨ ɞɥɹ ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɵ ɆɇȺ.   

ɐɟɥɶɸ ɞɚɧɧɨɣ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ  ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɧɚɢɛɨɥɟɟ 

ɜɵɝɨɞɧɨɝɨ ɤɚɤ ɫ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɬɨɱɤɢ ɡɪɟɧɢɹ, ɬɚɤ ɢ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɧɚɞɟɠɧɨɫɬɢ 

ɜɚɪɢɚɧɬɚ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɉɋ «ɇɉɋ-15» ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɞɨɥɠɧɨɝɨ ɤɚɱɟɫɬɜɚ 

ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɩɨɬɪɟɛɢɬɟɥɟɣ ɧɟɮɬɟɩɟɪɟɤɚɱɢɜɚɸɳɟɣ ɫɬɚɧɰɢɢ ɇɉɋ-15.  

Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ ɜ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɟ  

ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɪɟɲɟɧɢɟ ɫɥɟɞɭɸɳɢɯ ɨɫɧɨɜɧɵɯ ɡɚɞɚɱ: ɨɩɪɟɞɟɥɟɧɢɟ  

ɧɚɝɪɭɡɨɤ ɜ ɭɡɥɚɯ ɫɟɬɢ ɪɚɡɥɢɱɧɨɝɨ ɧɨɦɢɧɚɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ; ɩɪɨɜɟɪɤɚ 
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ɫɭɳɟɫɬɜɭɸɳɢɯ ɬɢɩɨɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 220/10 ɤȼ ɩɨ ɤɨɷɮɮɢɰɢɟɧɬɚɦ ɡɚɝɪɭɡɤɢ 

ɜ ɪɚɡɥɢɱɧɵɯ ɪɟɠɢɦɚɯ ɪɚɛɨɬɵ, ɜɵɛɨɪ ɦɨɳɧɨɫɬɢ ɢ ɤɨɥɢɱɟɫɬɜɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 

220/10 ɤȼ ɞɥɹ ɫɨɨɬɜɟɬɫɬɜɢɹ ɢɡɦɟɧɢɜɲɢɦɫɹ ɧɚɝɪɭɡɤɚɦ; ɪɚɫɱɟɬ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ 

ɡɚɦɵɤɚɧɢɹ ɜ ɫɜɹɡɢ ɫ ɡɚɦɟɧɨɣ ɫɢɥɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ; ɩɪɨɜɟɪɤɚ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ 

ɧɚ ɉɋ «ɇɉɋ-15» ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨ ɭɫɥɨɜɢɹɦ ɩɪɨɬɟɤɚɧɢɹ ɭɜɟɥɢɱɟɧɧɵɯ ɬɨɤɨɜ 

ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ.   

Ɍɚɤ ɠɟ ɜ ȼɄɊ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɪɟɲɟɧɢɟ ɫɥɟɞɭɸɳɢɯ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ 

ɡɚɞɚɱ: ɨɩɪɟɞɟɥɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɜ 

ɪɟɤɨɧɫɬɪɭɤɰɢɸ ɉɋ «ɇɉɋ-15». Ɉɩɪɟɞɟɥɟɧɢɟ ɧɚɢɛɨɥɟɟ ɨɩɚɫɧɵɯ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ, ɪɚɫɱɟɬ 

ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɦɚɫɥɨɩɪɢɟɦɧɢɤɨɜ ɞɥɹ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɢɥɨɜɵɯ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 220/10 ɤȼ. 
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1 ɄɅɂɆȺɌɂɑȿɋɄȺə ɏȺɊȺɄɌȿɊɂɋɌɂɄȺ ɈɅȿɄɆɂɇɋɄɈȽɈ 

ɊȺɃɈɇȺ 

 
 
Ʉɥɢɦɚɬ Ɉɥɟɤɦɢɧɫɤɨɝɨ  ɪɚɣɨɧɚ ɪɟɡɤɨ ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ ɫ ɯɨɥɨɞɧɨɣ 

ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶɸ ɫɭɪɨɜɨɣ ɡɢɦɨɣ ɢ ɤɨɪɨɬɤɢɦ ɧɨ ɫɪɚɜɧɢɬɟɥɶɧɨ ɬɟɩɥɵɦ 

ɥɟɬɨɦ. ȼ ɡɢɦɧɟɟ ɜɪɟɦɹ ɬɟɪɪɢɬɨɪɢɹ ɧɚɯɨɞɢɬɫɹ ɜɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ȼɨɫɬɨɱɧɨ-

ɋɢɛɢɪɫɤɨɝɨ ɚɧɬɢɰɢɤɥɨɧɚ, ɤɨɬɨɪɵɣ ɨɛɭɫɥɚɜɥɢɜɚɟɬ ɛɟɡɜɟɬɪɟɧɧɭɸ ɫɨɥɧɟɱɧɭɸ 

ɩɨɝɨɞɭ ɫ ɧɢɡɤɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɨɡɞɭɯɚ.  

Ɇɧɨɝɨɥɟɬɧɹɹ ɫɪɟɞɧɟɦɟɫɹɱɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɜ ɞɟɤɚɛɪɟ, ɮɟɜɪɚɥɟ 

ɦɟɫɹɰɟ ɩɚɞɚɟɬ ɞɨ ɦɢɧɭɫ 35-45 ˚ɋ. Ʌɟɬɨɦ ɨɤɚɡɵɜɚɟɬɫɹ ɞɚɥɶɧɟɜɨɫɬɨɱɧɚɹ 

ɦɭɫɫɨɧɧɚɹ ɞɟɹɬɟɥɶɧɨɫɬɶ, ɩɪɢɧɨɫɹɳɚɹ ɱɚɫɬɭɸ ɫɦɟɧɭ ɩɨɝɨɞɵ, ɚɬɦɨɫɮɟɪɧɨɟ 

ɞɚɜɥɟɧɢɟ, ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ ɢ ɫɪɚɜɧɢɬɟɥɶɧɨ ɜɵɫɨɤɭɸ ɜɨɡɞɭɯɚ. 

ɇɢɡɤɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ, ɩɪɨɞɨɥɠɢɬɟɥɶɧɚɹ, ɫɪɚɜɧɢɬɟɥɶɧɨ ɦɚɥɨɫɧɟɠɧɚɹ 

ɡɢɦɚ ɢ ɞɪɭɝɢɟ ɩɪɢɪɨɞɧɵɟ ɮɚɤɬɨɪɵ ɨɛɭɫɥɚɜɥɢɜɚɸɬ ɧɚɥɢɱɢɟ ɜɟɱɧɨ-ɦɟɪɡɥɵɯ 

ɝɪɭɧɬɨɜ. 

Ɋɚɫɱɟɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɫɚɦɨɣ ɯɨɥɨɞɧɨɣ ɩɹɬɢɞɧɟɜɤɢ ɦɢɧɭɫ 49 ˚ɋ 

ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ 268 ɫɭɬɨɤ. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ 

ɛɟɡɦɨɪɨɡɧɨɝɨ ɩɟɪɢɨɞɚ 38 ɫɭɬɨɤ, ɱɢɫɥɨ ɞɧɟɣ ɫɨ ɫɧɟɠɧɵɦ ɩɨɤɪɨɜɨɦ- 213. 

ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ ɦɢɧɭɫ 17 ˚ɋ 

ɉɪɟɨɛɥɚɞɚɸɳɟɟ ɡɚ ɝɨɞ ɧɚɩɪɚɜɥɟɧɢɟ ɜɟɬɪɨɜ ɫɟɜɟɪɨ-ɡɚɩɚɞɧɨɟ, ɩɨɜɬɨɪɹɟɦɨɫɬɶ 

ɤɨɬɨɪɵɯ ɫɨɫɬɚɜɥɹɟɬ 45-50% ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ 2,3 ɦ/ɫɟɤ. ȼɵɫɨɬɚ 

ɫɧɟɠɧɨɝɨ ɩɨɤɪɨɜɚ ɧɟ ɩɪɟɜɵɲɚɟɬ 50 ɫɦ. ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɨɬɧɨɫɢɬɟɥɶɧɚɹ 

ɜɥɚɠɧɨɫɬɶ ɜɨɡɞɭɯɚ 61% 

Ɉɫɧɨɜɧɵɟ ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɪɚɣɨɧɚ ɭɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɟ 1. 

ɍɤɚɡɚɧɧɵɟ ɞɚɧɧɵɟ ɢɫɩɨɥɶɡɭɟɦ ɜ ɞɚɥɶɧɟɣɲɢɯ ɪɚɫɱɟɬɚɯ ɩɪɢ ɜɵɛɨɪɟ 

ɨɛɨɪɭɞɨɜɚɧɢɹ. 
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Ɍɚɛɥɢɰɚ 1 – Ʉɥɢɦɚɬɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɪɚɣɨɧɚ 

Ʉɥɢɦɚɬɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ȼɟɥɢɱɢɧɚ 

Ɋɚɣɨɧ ɩɨ ɜɟɬɪɭ III  

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɫɤɨɪɨɫɬɧɨɣ ɧɚɩɨɪ, (ɇ/ɦ²) 650 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ, (ɦ/ɫ) 32 

Ɋɚɣɨɧ ɩɨ ɝɨɥɨɥɟɞɭ IV 

Ɍɨɥɳɢɧɚ ɫɬɟɧɤɢ ɝɨɥɨɥɟɞɚ (ɫ ɩɥɨɬɧɨɫɬɶɸ 0,9 ɝ/ɫɦ), (ɦɦ) 25 

Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɜɵɫɲɚɹ, (ɝɪɚɞ ɋ) 41 

Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɧɢɡɲɚɹ, (ɝɪɚɞ ɋ) -49 

Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɫɪɟɞɧɟɝɨɞɨɜɚɹ, (ɝɪɚɞ ɋ) -8 

ɑɢɫɥɨ ɝɪɨɡɨɜɵɯ ɱɚɫɨɜ 45 

ɋɬɟɩɟɧɶ ɡɚɝɪɹɡɧɟɧɢɹ ɚɬɦɨɫɮɟɪɵ I 

ɋɟɣɫɦɢɱɧɨɫɬɶ ɪɚɣɨɧɚ, (ɛɚɥ.) 5 

 
ɍɤɚɡɚɧɧɵɟ ɞɚɧɧɵɟ ɢɫɩɨɥɶɡɭɟɦ ɜ ɞɚɥɶɧɟɣɲɢɯ ɪɚɫɱɟɬɚɯ ɩɪɢ ɜɵɛɨɪɟ 

ɨɛɨɪɭɞɨɜɚɧɢɹ  
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2 ɌȿɏɇɈɅɈȽɂɑȿɋɄɂɃ ɉɊɈɐȿɋɋ ɉȿɊȿɄȺɑɄɂ ɇȿɎɌɂ ɇɉɋ                                                    
 
 
ɇɟɮɬɟɩɟɪɟɤɚɱɢɜɚɸɳɚɹ ɫɬɚɧɰɢɹ – ɷɬɨ ɨɞɢɧ ɢɡ ɝɥɚɜɧɵɯ ɷɥɟɦɟɧɬɨɜ 

ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ ɧɟɮɬɟɩɪɨɜɨɞɚ. ɇɟɮɬɟɩɟɪɟɤɚɱɢɜɚɸɳɚɹ ɫɬɚɧɰɢɹ ɩɪɟɞɫɬɚɜɥɹɟɬ 

ɫɨɛɨɣ ɤɨɦɩɥɟɤɫ ɫɨɨɪɭɠɟɧɢɣ, ɚ ɬɚɤɠɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɪɢɟɦɚ, 

ɧɚɤɨɩɥɟɧɢɹ, ɚ ɬɚɤɠɟ ɩɟɪɟɤɚɱɤɢ ɧɟɮɬɢ ɩɨ ɦɚɝɢɫɬɪɚɥɶɧɨɦɭ ɧɟɮɬɟɩɪɨɜɨɞɭ. 

Ɉɫɧɨɜɧɚɹ ɮɭɧɤɰɢɹ ɥɸɛɨɣ ɧɟɮɬɟɩɟɪɟɤɚɱɢɜɚɸɳɟɣ ɫɬɚɧɰɢɢ – ɡɚɛɪɚɬɶ ɧɟɮɬɶ ɢɡ 

ɬɪɭɛɨɩɪɨɜɨɞɚ, ɝɞɟ ɧɢɡɤɢɣ ɧɚɩɨɪ, ɧɚɫɨɫɚɦɢ ɭɜɟɥɢɱɢɬɶ ɟɝɨ ɢ ɜɜɟɫɬɢ ɜ 

ɬɪɭɛɨɩɪɨɜɨɞ ɫ ɭɠɟ ɜɵɫɨɤɢɦ ɧɚɩɨɪɨɦ. ɉɪɨɞɭɤɰɢɹ ɞɟɥɢɬɫɹ ɩɨ ɫɜɨɟɦɭ 

ɧɚɡɧɚɱɟɧɢɸ ɧɚ ɪɚɡɥɢɱɧɵɟ ɜɢɞɵ.  

ȼɫɟ ɨɛɴɟɤɬɵ ɧɚ ɧɟɮɬɟɩɟɪɟɤɚɱɢɜɚɸɳɢɯ ɫɬɚɧɰɢɹɯ ɞɟɥɹɬ ɧɚ ɩɟɪɜɭɸ ɢ ɜɬɨɪɭɸ 

ɝɪɭɩɩɭ. ɉɟɪɜɚɹ ɝɪɭɩɩɚ ɬɚɤɢɯ ɨɛɴɟɤɬɨɜ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɨɛɴɟɤɬɵ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɧɚɡɧɚɱɟɧɢɹ. ȼɬɨɪɚɹ ɠɟ ɝɪɭɩɩɚ ɨɛɴɟɤɬɨɜ – ɷɬɨ ɨɛɴɟɤɬɵ 

ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ, ɚ ɬɚɤɠɟ ɩɨɞɫɨɛɧɨ-ɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ.  

ɇɚ ɧɟɮɬɟɩɟɪɟɤɚɱɢɜɚɸɳɟɣ ɫɬɚɧɰɢɢ, ɤɚɤ ɩɪɚɜɢɥɨ, ɪɚɡɦɟɳɚɟɬɫɹ ɫɥɟɞɭɸɳɟɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ:  

- ɧɚɫɨɫɵ ɫ ɩɨɞɩɨɪɧɵɦɢ ɢ ɦɚɝɢɫɬɪɚɥɶɧɵɦɢ ɚɝɪɟɝɚɬɚɦɢ;  

- ɫɢɫɬɟɦɚ ɮɢɥɶɬɪɨɜ;  

- ɪɟɡɟɪɜɭɚɪɧɵɣ ɩɚɪɤ;  

- ɫɢɫɬɟɦɵ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɜɨɞɨɫɧɚɛɠɟɧɢɹ  ɢ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ;  

- ɫɢɫɬɟɦɵ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ, ɩɨɠɚɪɨɬɭɲɟɧɢɹ, ɬɟɥɟɦɟɯɚɧɢɤɢ, ɫɜɹɡɢ ɢ 

ɚɜɬɨɦɚɬɢɤɢ;  

- ɭɡɟɥ ɭɱёɬɚ;  

- ɩɟɱɢ, ɝɞɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨɞɨɝɪɟɜ ɧɟɮɬɢ;  

- ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɬɪɭɛɨɩɪɨɜɨɞ;  

- ɚ ɬɚɤɠɟ ɪɚɡɥɢɱɧɵɟ ɫɨɨɪɭɠɟɧɢɹ, ɡɞɚɧɢɹ, ɤɨɬɨɪɵɟ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ 

ɭɞɨɜɥɟɬɜɨɪɟɧɢɹ ɛɵɬɨɜɵɯ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɧɭɠɞ.  

ɇɟɮɬɟɩɟɪɟɤɚɱɢɜɚɸɳɢɟ ɫɬɚɧɰɢɢ ɛɵɜɚɸɬ ɞɜɭɯ ɬɢɩɨɜ - ɝɨɥɨɜɧɵɦɢ ɢ 

ɩɪɨɦɟɠɭɬɨɱɧɵɦɢ. Ƚɨɥɨɜɧɚɹ ɫɬɚɧɰɢɹ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɩɪɢɟɦɤɢ ɧɟɮɬɢ ɫ 

ɭɫɬɚɧɨɜɨɤ ɟё ɩɨɞɝɨɬɨɜɤɢ ɧɚ ɩɪɨɦɵɫɥɟ, ɚ ɬɚɤɠɟ ɢɡ ɞɪɭɝɢɯ ɢɫɬɨɱɧɢɤɨɜ, ɞɥɹ 



 11 

ɩɨɫɥɟɞɭɸɳɟɣ ɡɚɤɚɱɤɢ ɧɟɮɬɢ ɜ ɦɚɝɢɫɬɪɚɥɶɧɵɣ ɧɟɮɬɟɩɪɨɜɨɞ. ɉɪɨɦɟɠɭɬɨɱɧɵɟ 

ɧɟɮɬɟɩɟɪɟɤɚɱɢɜɚɸɳɢɟ ɫɬɚɧɰɢɢ ɬɪɟɛɭɸɬɫɹ ɞɥɹ ɫɨɡɞɚɧɢɹ ɜɵɫɨɤɨɝɨ ɧɚɩɨɪɚ ɜ 

ɬɪɭɛɨɩɪɨɜɨɞɟ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɟɪɟɤɚɱɤɢ ɧɟɮɬɢ.  

Ƚɨɥɨɜɧɚɹ ɧɟɮɬɟɩɟɪɟɤɚɱɢɜɚɸɳɚɹ ɫɬɚɧɰɢɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɨɨɪɭɠɟɧɢɹ, 

ɤɨɬɨɪɵɟ ɪɚɡɦɟɳɟɧɵ ɜ ɧɚɱɚɥɟ ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ ɧɟɮɬɟɩɪɨɜɨɞɚ ɢɥɢ ɟɝɨ ɨɬɞɟɥɶɧɨɝɨ 

ɭɱɚɫɬɤɚ. ȼ ɧɟё ɜɯɨɞɢɬ ɧɚɫɨɫɧɚɹ ɫɬɚɧɰɢɹ, ɪɟɡɟɪɜɭɚɪɧɵɣ ɩɚɪɤ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ 

ɬɪɭɛɨɩɪɨɜɨɞɵ, ɤɨɬɟɥɶɧɚɹ, ɷɥɟɤɬɪɨɩɨɞɫɬɚɧɰɢɹ, ɜɨɞɨɫɧɚɛɠɟɧɢɟ, ɤɚɧɚɥɢɡɚɰɢɹ, 

ɩɨɞɫɨɛɧɵɟ, ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɟ ɡɞɚɧɢɹ ɢ ɩɪɨɱɟɟ. ɉɪɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɣ 

ɩɟɪɟɤɚɱɤɟ ɧɟɮɬɢ ɨɧɚ ɬɚɤɠɟ ɨɛɨɪɭɞɭɟɬɫɹ ɥɚɛɨɪɚɬɨɪɢɟɣ, ɤɨɬɨɪɚɹ ɨɬɜɟɱɚɟɬ ɡɚ 

ɤɚɱɟɫɬɜɨɦ ɧɟɮɬɢ. Ʉɪɨɦɟ ɬɨɝɨ, ɝɨɥɨɜɧɚɹ ɫɬɚɧɰɢɹ ɫɧɚɛɠɚɟɬɫɹ ɪɚɡɥɢɱɧɵɦɢ 

ɩɨɞɨɝɪɟɜɚɸɳɢɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ.  

ɉɪɨɦɟɠɭɬɨɱɧɵɟ ɧɟɮɬɟɩɟɪɟɤɚɱɢɜɚɸɳɢɟ ɫɬɚɧɰɢɢ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɩɨ ɬɪɚɫɫɟ 

ɬɪɭɛɨɩɪɨɜɨɞɚ ɱɟɪɟɡ ɨɩɪɟɞɟɥёɧɧɨɟ ɪɚɫɫɬɨɹɧɢɟ.  

ɑɬɨɛɵ ɫɨɤɪɚɬɢɬɶ ɡɚɬɪɚɬɵ ɧɚ ɜɨɡɜɟɞɟɧɢɟ ɧɟɮɬɟɩɟɪɟɤɚɱɢɜɚɸɳɢɯ ɫɬɚɧɰɢɣ, 

ɤɚɤ ɩɪɚɜɢɥɨ, ɢɫɩɨɥɶɡɭɟɬɫɹ ɛɥɨɱɧɨ-ɦɨɞɭɥɶɧɨɟ ɢɥɢ ɛɥɨɱɧɨ-ɤɨɦɩɥɟɤɬɧɨɟ 

ɢɫɩɨɥɧɟɧɢɟ. ɉɪɢ ɷɬɨɦ ɨɧɢ ɦɨɝɭɬ ɛɵɬɶ ɤɚɤ ɨɬɤɪɵɬɨɝɨ ɬɢɩɚ, ɬɨ ɟɫɬɶ ɜɫё ɩɨɞ 

ɧɚɜɟɫɨɦ ɧɚ ɨɬɤɪɵɬɨɦ ɜɨɡɞɭɯɟ, ɚ ɨɛɳɚɹ ɡɚɳɢɬɚ ɨɬ ɪɚɡɥɢɱɧɵɯ ɩɨɝɨɞɧɵɯ ɭɫɥɨɜɢɣ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɤɨɠɭɯɨɜ, ɬɚɤ ɢ ɡɚɤɪɵɬɨɝɨ.  
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3 ɈɉɂɋȺɇɂȿ ɋɍɓȿɋɌȼɍɘɓȿɃ ɋɏȿɆɕ ɗɅȿɄɌɊɈɋɇȺȻɀȿɇɂə 

ɇȿɎɌȿɉȿɊȿɄȺɑɂȼȺɘɓȿɃ ɋɌȺɇɐɂɂ                                                                                               

 
 
ɇɚ ɪɢɫɭɧɤɟ 1 ɩɪɟɞɫɬɚɜɥɟɧɨ ɫɯɟɦɚɬɢɱɧɨɟ ɢɡɨɛɪɚɠɟɧɢɟ Ɋɍ 220 ɉɋ 220/10 

ɤȼ «ɇɉɋ-15». Ʉɚɤ ɜɢɞɧɨ ɧɚ ɪɢɫɭɧɤɟ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɜɵɫɨɤɨɝɨ 

ɧɚɩɪɹɠɟɧɢɹ ɉɋ ɜɵɩɨɥɧɟɧɨ ɩɨ ɬɪɚɧɡɢɬɧɨɣ ɫɯɟɦɟ «ɨɞɧɚ ɫɟɤɰɢɨɧɢɪɨɜɚɧɧɚɹ 

ɫɢɫɬɟɦɚ ɲɢɧ ɫ ɨɛɯɨɞɧɨɣ ɫɢɫɬɟɦɨɣ ɢ ɪɚɡɞɟɥɶɧɵɦɢ ɨɛɯɨɞɧɵɦ ɢ 

ɲɢɧɨɫɨɟɞɢɧɢɬɟɥɶɧɵɦ ɜɵɤɥɸɱɚɬɟɥɹɦɢ» Ʉ ɞɚɧɧɨɦɭ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɦɭ 

ɭɫɬɪɨɣɫɬɜɭ ɩɨɞɤɥɸɱɟɧɵ ɱɟɬɵɪɟ ɨɬɯɨɞɹɳɢɟ ȼɅ «ɇɉɋ-13», «ɇɉɋ -14 1ɐ», 

«ɇɉɋ -14 2ɐ»,  ɚ ɬɚɤ ɠɟ ɉɋ «ɋɭɧɬɚɪ». 

Ɋɍ 220 ɤȼ ɢɦɟɟɬ ɨɱɟɧɶ ɜɵɫɨɤɭɸ ɫɬɟɩɟɧɶ ɧɚɞɟɠɧɨɫɬɢ ɛɥɚɝɨɞɚɪɹ ɧɚɥɢɱɢɸ 

ɨɛɯɨɞɧɨɣ ɫɢɫɬɟɦɵ ɲɢɧ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɜɵɜɨɞɢɬɶ ɜ ɪɟɦɨɧɬ ɥɸɛɨɣ ɢɡ 

ɜɵɤɥɸɱɚɬɟɥɟɣ ɛɟɡ ɨɬɤɥɸɱɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɩɨɬɪɟɛɢɬɟɥɹ, ɨɞɧɚɤɨ 

ɧɟɞɨɫɬɚɬɤɨɦ ɞɚɧɧɨɣ ɫɯɟɦɵ ɫɥɟɞɭɟɬ ɜɵɞɟɥɢɬɶ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ 

ɤɨɦɦɭɬɚɰɢɨɧɧɵɯ ɚɩɩɚɪɚɬɨɜ ɢ ɬɪɭɞɨɟɦɤɨɫɬɶ ɢɯ ɨɛɫɥɭɠɢɜɚɧɢɹ. 

Ʉɚɤ ɭɤɚɡɵɜɚɥɨɫɶ ɪɚɧɟɟ ɧɚ ɉɋ ɭɫɬɚɧɨɜɥɟɧɵ ɞɜɚ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

ɬɢɩɚ  ɌȾɇ 25000/220/10 ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ 25 ɆȼȺ ɢɦɟɸɳɢɟ ɫɢɫɬɟɦɭ 

ɨɯɥɚɠɞɟɧɢɹ ɬɢɩɚ «Ⱦ» (ɩɪɢɧɭɞɢɬɟɥɶɧɚɹ ɰɢɪɤɭɥɹɰɢɹ ɜɨɡɞɭɯɚ ɢ ɟɫɬɟɫɬɜɟɧɧɚɹ 

ɰɢɪɤɭɥɹɰɢɹ ɦɚɫɥɚ ɜɧɭɬɪɢ ɤɨɪɩɭɫɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ), ɬɚɤ ɠɟ ɬɚɤɨɝɨ ɬɢɩɚ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɧɚɛɠɟɧɵ ɭɫɬɪɨɣɫɬɜɨɦ ɩɨɡɜɨɥɹɸɳɢɦ ɜ ɲɢɪɨɤɢɯ ɩɪɟɞɟɥɚɯ 

ɢɡɦɟɧɹɬɶ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɫɬɨɪɨɧɟ ɇɇ (Ɋɉɇ). 

ɇɚ ɫɬɨɪɨɧɟ ɧɢɡɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɉɋ (ɪɢɫɭɧɨɤ 2) ɢɦɟɟɬɫɹ ɱɟɬɵɪɟ ɫɟɤɰɢɢ 

ɧɚɩɪɹɠɟɧɢɟɦ 10 ɤȼ ɫɜɹɡɚɧɧɵɟ ɦɟɠɞɭ ɫɨɛɨɣ ɩɨ ɫɪɟɞɫɬɜɚɦ ɲɢɧɧɵɯ ɩɟɪɟɦɵɱɟɤ ɢ 

ɜɵɤɥɸɱɚɬɟɥɟɣ ɫɧɚɛɠɟɧɧɵɯ ȺȼɊ, ɫ ɭɤɚɡɚɧɧɵɯ ɫɟɤɰɢɣ ɩɨɥɭɱɚɸɬ ɩɢɬɚɧɢɟ 

ɤɨɦɩɥɟɤɬɧɵɟ  ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɵɟ ɉɋ 10/0,4 ɤȼ (ɄɌɉ 208.1, ɄɌɉ 207, ɄɌɉ 

208.3, ɄɌɉ 214, ɄɌɉ 208.2, ɄɌɉ 203, 773) ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ 

ɧɟɮɬɟɩɟɪɟɤɚɱɢɜɚɸɳɟɣ ɫɬɚɧɰɢɢ, ɢ ɨɫɧɨɜɧɵɟ ɩɨɬɪɟɛɢɬɟɥɢ – ɦɚɝɢɫɬɪɚɥɶɧɵɟ 

ɧɚɫɨɫɧɵɟ ɚɝɪɟɝɚɬɵ (ɆɇȺ). 
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ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ ɧɚɥɢɱɢɟ ɭ ɆɇȺ ɨɬɞɟɥɶɧɵɯ ɱɚɫɬɨɬɨ-ɪɟɝɭɥɢɪɭɟɦɵɯ 

ɩɪɢɜɨɞɨɜ ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹɸɬ ɩɥɚɜɧɨ ɢɡɦɟɧɹɬɶ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɦɟɯɚɧɢɡɦɨɜ 

ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɪɚɛɨɬɟ, ɚ ɬɚɤ ɠɟ ɨɫɭɳɟɫɬɜɥɹɬɶ ɩɥɚɜɧɵɣ ɩɭɫɤ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ 

ɆɇȺ, ɱɬɨ ɩɨɥɨɠɢɬɟɥɶɧɨ ɫɤɚɡɵɜɚɟɬɫɹ ɧɚ ɤɚɱɟɫɬɜɟ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɩɨɡɜɨɥɹɟɬ 

ɢɡɛɟɠɚɬɶ ɡɧɚɱɢɬɟɥɶɧɵɯ ɛɪɨɫɤɨɜ ɬɨɤɚ ɢ ɝɥɭɛɨɤɢɯ ɩɨɫɚɞɨɤ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢ 

ɩɭɫɤɟ. 
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Ɋɢɫɭɧɨɤ 1 – ɋɯɟɦɚ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ Ɋɍ 220 ɤȼ ɉɋ «ɇɉɋ-15» 
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Ɋɢɫɭɧɨɤ 2 – ɋɯɟɦɚ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ Ɋɍ 10 ɤȼ ɉɋ «ɇɉɋ-15» 
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4 ɊȺɋɑȿɌ ɇɂɁɄɈȼɈɅɖɌɇɈɃ ɇȺȽɊɍɁɄɂ ɇȺ ɒɂɇȺɏ ɇɇ ɄɌɉ                          

 
 
Ⱦɚɧɧɵɟ ɩɨ ɩɨɬɪɟɛɢɬɟɥɹɦ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɩɨɞɤɥɸɱɟɧɧɵɦ ɤ ɲɢɧɚɦ 

ɧɢɡɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɄɌɉ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2. 

 
Ɍɚɛɥɢɰɚ 2 – Ⱦɚɧɧɵɟ ɩɨ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɧɚɝɪɭɡɤɟ 0,4 ɤȼ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɄɌɉ 
ɉɨɬɪɟɛɢɬɟɥɶ 

in (ɟ.ɞ.) ɧɨɦP  (ɤȼɬ) cosφ ɢiK  

1 2 3 4 5 6 

208.1 

ɇɚɫɨɫ ɩɨɝɪɭɠɧɨɣ 2 15 0,8 0,7 

ɇɚɫɨɫ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ 

ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ 
8 1.5 0,8 0,7 

Ʉɪɵɲɧɨɣ ɜɟɧɬɢɥɹɬɨɪ 2 7.5 0,8 0,65 

ȼɟɧɬɢɥɹɬɨɪ ɨɯɥɚɞɢɬɟɥɹ 

ɦɚɫɥɨɫɢɫɬɟɦɵ 
12 3 0,8 0,65 

ȼɟɧɬɢɥɹɬɨɪ ɪɚɛɨɱɢɣ 2 37 0,8 0,65 

ȼɟɧɬɢɥɹɬɨɪ ɩɪɢɬɨɱɧɵɣ 2 55 0,8 0,65 

ȼɟɧɬɢɥɹɬɨɪ ɤɪɵɲɧɨɣ 1 11 0,8 0,65 

Ɂɚɞɜɢɠɤɚ 6 15 0,8 0,01 

Ɂɚɞɜɢɠɤɚ 8 18 0,8 0,01 

Ɂɚɞɜɢɠɤɚ 6 0,55 0,8 0,01 

ɇɚɫɨɫ ɰɢɪɤɭɥɹɰɢɨɧɧɵɣ 2 55 0,8 0,7 

ɇɚɫɨɫ ɞɥɹ ɡɚɩɨɥɧɟɧɢɹ ɢ ɩɨɞɩɢɬɤɢ 

ɫɢɫɬɟɦɵ 
2 1,6 0,8 0,7 

Ⱥɩɩɚɪɚɬ ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ 2 22 0,8 0,65 

Ɇɚɫɥɨɧɚɫɨɫ 8 5,5 0,8 0,7 

ɇɚɫɨɫ ɡɚɩɢɪɚɸɳɟɣ ɜɨɞɵ 8 0,55 0,8 0,7 

Ʉɨɦɩɪɟɫɫɨɪ 3 84,3 0,9 0,65 

Ɉɛɨɝɪɟɜ 3 9,5 1 1 

Ɉɫɜɟɳɟɧɢɟ (ɩɥɨɳɚɞɶ ɦ²) 250 - 0,5 1 

208.2 

Ɉɛɨɝɪɟɜ 3 75 1 1 

Ɉɫɜɟɳɟɧɢɟ (ɩɥɨɳɚɞɶ ɦ²) 150 - 0,5 1 

ɋɢɫɬɟɦɵ ɭɩɪɚɜɥɧɢɹ 10 2 0,6 0,95 
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    ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2 

1 2 3 4 5 6 

208.3 ɇɚɝɪɭɡɤɢ ɷɥɟɤɬɪɨɨɛɨɝɪɟɜɚ ɄɐɄɉ 1 160 1 1 

207 ɇɚɝɪɭɡɤɢ ɷɥɟɤɬɪɨɨɛɨɝɪɟɜɚ ɄɐɄɉ 1 120 1 1 

203 

ɇɚɫɨɫ ɩɨɝɪɭɠɧɨɣ 3 15 0,8 0,7 

Ɉɛɨɝɪɟɜ 3 20 1 1 

Ɉɫɜɟɳɟɧɢɟ (ɩɥɨɳɚɞɶ ɦ²) 300 - 0,5 1 

214 

ɇɚɫɨɫ ɩɨɝɪɭɠɧɨɣ 2 5,5 0,65 0,2 

Ɂɚɞɜɢɠɤɚ 3 15 0,65 0,2 

Ɂɚɞɜɢɠɤɚ 3 15 0,65 0,17 

Ɉɛɨɝɪɟɜ 1 25 1 1 

Ɉɫɜɟɳɟɧɢɟ (ɩɥɨɳɚɞɶ ɦ²) 2000 - 0,5 1 

773 
Ɉɛɨɝɪɟɜ 1 50 1 1 

Ɉɫɜɟɳɟɧɢɟ (ɩɥɨɳɚɞɶ ɦ²) 1500 - 0,5 1 

 
ȼ ɨɫɧɨɜɟ ɪɚɫɱɟɬɚ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɧɚɝɪɭɡɨɤ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɦɟɬɨɞ ɤɨɷɮɮɢɰɢɟɧɬɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ. ɗɥɟɤɬɪɨɩɨɬɪɟɛɥɟɧɢɟ 

ɩɨɬɪɟɛɢɬɟɥɟɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɷɥɟɤɬɪɨɨɫɜɟɳɟɧɢɟɦ ɢ  ɷɥɟɤɬɪɨɧɚɝɪɟɜɚɬɟɥɶɧɵɦɢ 

ɩɪɢɛɨɪɚɦɢ, ɧɚɫɨɫɚɦɢ, ɫɢɫɬɟɦɚɦɢ ɭɩɪɚɜɥɟɧɢɹ ɢ.ɬ.ɞ. 

ɗɥɟɤɬɪɢɱɟɫɤɢɟ ɧɚɝɪɭɡɤɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɞɥɹ ɜɵɛɨɪɚ ɢ ɩɪɨɜɟɪɤɢ 

ɬɨɤɨɜɟɞɭɳɢɯ ɷɥɟɦɟɧɬɨɜ (ɲɢɧ, ɤɚɛɟɥɟɣ, ɩɪɨɜɨɞɨɜ), ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, 

ɤɨɦɩɟɧɫɢɪɭɸɳɢɯ ɭɫɬɪɨɣɫɬɜ, ɡɚɳɢɬɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ ɢ 

ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ. 

ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱɟɬɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ 

ɫɬɨɪɨɧɟ ɧɢɡɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɄɌɉ 10/0,4 ɤȼ ɩɨɞɤɥɸɱɟɧɧɵɯ ɤ ɲɢɧɚɦ ɧɢɡɤɨɝɨ 

ɧɚɩɪɹɠɟɧɢɹ ɉɋ 220/10 ɤȼ «ɇɉɋ-15», ɜ ɬɚɛɥɢɰɟ ɩɪɢɜɟɞɟɧɵ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 

ɩɨ ɩɨɬɪɟɛɢɬɟɥɹɦ ɩɨɞɤɥɸɱɟɧɧɵɦ ɤ ɲɢɧɚɦ ɇɇ ɄɌɉ. 

ɇɨ ɨɫɧɨɜɚɧɢɢ ɞɚɧɧɵɯ ɭɤɚɡɚɧɧɵɯ ɜ ɬɚɛɥɢɰɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɪɚɫɱɟɬ ɤɚɠɞɨɝɨ 

ɨɬɞɟɥɶɧɨɝɨ ɩɨɬɪɟɛɢɬɟɥɹ, ɞɥɹ ɩɪɢɦɟɪɚ ɪɚɫɫɦɨɬɪɢɦ ɨɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱɟɬɧɨɣ 

ɦɨɳɧɨɫɬɢ ɧɚ ɲɢɧɚɯ ɧɢɡɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɄɌɉ 214. ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ 

ɪɚɫɱɟɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2. 
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ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɨɩɪɟɞɟɥɹɟɦ ɝɪɭɩɩɨɜɨɣ ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɷɥɟɤɬɪɨɩɪɢɟɦɧɢɤɨɜ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ (ɪɚɫɱɟɬ ɩɪɨɜɨɞɢɬɫɹ ɬɨɥɶɤɨ ɞɥɹ 

ɞɜɢɝɚɬɟɥɶɧɨɣ ɧɚɝɪɭɡɤɢ) [3]: 

 

ɧɨɦi

ɧɨɦiɢi
ɢɝɪ P

PK
K


 

                                                                                          (1) 

 
ɝɞɟ ɢiK  - ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɤɚɠɞɨɝɨ ɨɬɞɟɥɶɧɨɝɨ ɩɨɬɪɟɛɢɬɟɥɹ. 

ɧɨɦiP   - ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɷɥɟɤɬɪɨɩɪɢɟɦɧɢɤɨɜ ɫɨɝɥɚɫɧɨ ɩɚɫɩɨɪɬɧɵɦ 

ɞɚɧɧɵɦ ɞɥɹ ɤɚɠɞɨɝɨ ɨɬɞɟɥɶɧɨɝɨ ɩɨɬɪɟɛɢɬɟɥɹ (ɤȼɬ): 

 

18,0
31531525,5

3152,03152,025,52,0





ɢɝɪK  

 
Ⱦɚɥɟɟ ɨɩɪɟɞɟɥɹɟɦ ɷɮɮɟɤɬɢɜɧɨɟ ɱɢɫɥɨ ɷɥɟɤɬɪɨɩɪɢɟɦɧɢɤɨɜ ɜ 

ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɝɪɭɩɩɟ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ [3]:: 

 
 

ɧɨɦii

ɧɨɦii
э

Pn

Pn
n

2

2






                                                                                            (2) 

 

ɝɞɟ in  - ɱɢɫɥɨ ɷɥɟɤɬɪɨɩɪɢɟɦɧɢɤɨɜ ɜ ɝɪɭɩɩɟ. 
 

 
23,7

31531525,5
31531525,5
222

2





эn  

 
 Ɉɩɪɟɞɟɥɹɟɦ ɫɪɟɞɧɸɸ ɦɨɳɧɨɫɬɶ ɝɪɭɩɩɵ ɷɥɟɤɬɪɨɩɪɢɟɦɧɢɤɨɜ 

ɩɨɞɤɥɸɱɟɧɧɵɯ ɤ ɲɢɧɚɦ ɇɇ ɄɌɉ 214 ɢɫɩɨɥɶɡɭɹ ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ [3]:: 

 

ɧɨɦiɢiɫɪ PKP                                                                                                                                     (3) 

 
85,183152,03152,025,52,0 ɫɪP  (ɤȼɬ) 

 
Ɉɩɪɟɞɟɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɱɟɬɧɨɣ ɧɚɝɪɭɡɤɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɝɪɭɩɩɨɜɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢ ɷɮɮɟɤɬɢɜɧɨɝɨ ɱɢɫɥɚ 
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ɷɥɟɤɬɪɨɩɪɢɟɦɧɢɤɨɜ.  ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɩɪɢɧɢɦɚɟɦ ɪK = 1,5, ɨɩɪɟɞɟɥɹɟɦ 

ɪɚɫɱɟɬɧɭɸ ɚɤɬɢɜɧɭɸ ɦɨɳɧɨɫɬɶ ɞɥɹ ɝɪɭɩɩɵ ɷɥɟɤɬɪɨɩɪɢɟɦɧɢɤɨɜ ɩɨ ɫɥɟɞɭɸɳɟɣ 

ɮɨɪɦɭɥɟ [3]:: 

 

Ɋɫɪɪ KPP                                                                                                                                                   (4) 

 
28,285,185,18 ɪP  (ɤȼɬ) 

 
Ⱦɚɥɟɟ ɧɚɯɨɞɢɦ ɡɧɚɱɟɧɢɟ ɫɪɟɞɧɟɣ ɪɟɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ ɧɚ ɲɢɧɚɯ ɇɇ 

ɄɌɉ ɨɬ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶɧɨɣ ɧɚɝɪɭɡɤɢ: 

 

iɧɨɦiɢiɫɪ tgPKQ                                                                                                                         (5) 
 

04,2217,13152,017,13152,017,125,52,0 ɫɪQ  (ɤȼȺɪ) 

 
Ɋɚɫɱɟɬɧɚɹ ɪɟɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɢ ɩɪɢ ɷɮɮɟɤɬɢɜɧɨɦ ɱɢɫɥɟ 

ɷɥɟɤɬɪɨɩɪɢɟɦɧɢɤɨɜ ɦɟɧɟɟ 10 ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ [3]: 

 
ɫɪɪ QQ  1,1                                                                                                                                                  (6) 

 
24,2404,221,1 ɪQ (ɤȼȺɪ) 

 
Ⱦɚɥɟɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɪɚɫɱɟɬɧɚɹ ɦɨɳɧɨɫɬɶ ɧɚɝɪɭɡɤɢ ɨɫɜɟɳɟɧɢɹ ɩɨ 

ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 

 

ɩɨɦɨɭɞɨɪ SPP  ..                                                                                               (7) 

 
ɝɞɟ ɨɭɞP .  - ɭɞɟɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɨɫɜɟɳɟɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɨɦɟɳɟɧɢɹ 

ɩɪɢɯɨɞɹɳɚɹɫɹ ɧɚ ɨɞɢɧ ɤɜɚɞɪɚɬɧɵɣ ɦɟɬɪ ɩɥɨɳɚɞɢ (ɤȼɬ/ ɦ²). 

ɩɨɦS   - ɩɥɨɳɚɞɶ ɩɨɦɟɳɟɧɢɣ (ɦ²)  

 
242000012,0. ɨɪP (ɤȼɬ) 

 
Ɋɟɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ ɩɨɬɪɟɛɥɹɟɦɚɹ ɨɫɜɟɬɢɬɟɥɶɧɵɦɢ ɩɪɢɛɨɪɚɦɢ ɜ ɞɚɧɧɨɦ 

ɫɥɭɱɚɟ ɥɚɦɩɚɦɢ ɬɢɩɚ ȾɊɅ ɢ ɅȻ: 
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tgPQ ɨɪɨɪ  ..                                                                                                (8) 

 
ɝɞɟ tg  - ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɨɫɜɟɬɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ. 

 
8,407,124. ɨɪQ  (ɤȼȺɪ) 

 
Ɉɩɪɟɞɟɥɹɟɦ ɩɨɥɧɭɸ ɪɚɫɱɟɬɧɭɸ ɦɨɳɧɨɫɬɶ ɧɚɝɪɭɡɤɢ ɧɚ ɲɢɧɚɯ ɧɢɡɤɨɝɨ 

ɧɚɩɪɹɠɟɧɢɹ ɄɌɉ [2]: 

ɨɬɪɨɪɪɪ PPPP ..                                                                                  (9) 

 
ɨɪɪɪ QQQ .                                                                                          (10) 

 
22

 ɪɪɪ QPS                                                                                  (11) 

 
ɝɞɟ ɪɨɬɨɩP  -  ɪɚɫɱɟɬɧɚɹ ɦɨɳɧɨɫɬɶ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɨɬɨɩɥɟɧɢɹ ɩɨɦɟɳɟɧɢɣ (ɤȼɬ). 

 
25,77252428,28 ɪP  (ɤȼɬ) 

 
04,658,4024,24 ɪQ  (ɤȼȺɪ) 

 

01,10104,6525,77 22 ɪS  (ɤȼȺ) 
 
ȼ ɞɚɧɧɨɦ ɩɪɢɦɟɪɟ ɪɚɫɫɦɚɬɪɢɜɚɥɫɹ ɪɚɫɱɟɬ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɧɚɝɪɭɡɨɤ 

ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ ɇɉɋ-15. Ɋɚɫɱɟɬ ɧɚɝɪɭɡɨɤ ɧɚ ɲɢɧɚɯ ɧɢɡɤɨɝɨ 

ɧɚɩɪɹɠɟɧɢɹ ɨɫɬɚɥɶɧɵɯ ɄɌɉ ɩɪɨɜɨɞɢɬɫɹ ɚɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ ɩɪɢ ɷɬɨɦ ɜ ɪɚɫɱɟɬɟ 

ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 3. 

ɉɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɛɭɞɭɬ ɢɫɩɨɥɶɡɨɜɚɧɵ ɜ ɞɚɥɶɧɟɣɲɢɯ ɪɚɫɱɟɬɚɯ ɩɪɢ ɜɵɛɨɪɟ 

ɢ ɩɪɨɜɟɪɤɟ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ɉɨɥɭɱɟɧɧɵɟ ɜ ɯɨɞɟ ɪɚɫɱɟɬɚ ɞɚɧɧɵɟ ɢɫɩɨɥɶɡɭɟɦ ɜ ɞɚɥɶɧɟɣɲɢɯ ɪɚɫɱɟɬɚɯ 

ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɦɨɳɧɨɫɬɶ ɄɌɉ ɩɪɢɜɟɞɟɧɧɨɣ ɤ ɫɬɨɪɨɧɟ 10 ɤȼ. ɉɨɞɪɨɛɧɵɣ 

ɪɚɫɱɟɬ ɩɪɢɜɟɞɟɧ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ 
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Ɍɚɛɥɢɰɚ 3 – Ɋɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ ɩɨ ɧɚɝɪɭɡɤɚɦ ɧɚ ɲɢɧɚɯ ɇɇ ɄɌɉ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɄɌɉ 

Ɋɚɫɱɟɬɧɚɹ ɚɤɬɢɜɧɚɹ 
ɦɨɳɧɨɫɬɶ ɪP  

(ɤȼɬ) 

Ɋɚɫɱɟɬɧɚɹ ɪɟɚɤɬɢɜɧɚɹ 
ɦɨɳɧɨɫɬɶ ɪQ  

(ɤȼɚɪ) 

Ɋɚɫɱɟɬɧɚɹ ɩɨɥɧɚɹ 
ɦɨɳɧɨɫɬɶ ɪS  

(ɤȼȺ) 
208.1 722,81 435,62 843,93 

208.2 241,2 7,4 241,31 

208.3 160 0 160 

207 120 0 120 

203 101,4 32,11 106,36 

214 77,25 65,04 101,01 

773 68,0 30,6 74,57 
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5 ɈɉɊȿȾȿɅȿɇɂȿ ɊȺɋɑȿɌɇɕɏ ɇȺȽɊɍɁɈɄ ɇȺ ɒɂɇȺɏ 10 Ʉȼ ɉɋ 
«ɇɉɋ-15»  

 

 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɝɪɭɡɨɤ ɄɌɉ ɩɪɢɜɟɞɟɧɧɵɯ ɤ ɫɬɨɪɨɧɟ 10 ɤȼ 

ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 10/0,4 ɤȼ 

ɤɨɬɨɪɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4. 

 
Ɍɚɛɥɢɰɚ  4 -  Ɇɚɪɤɚ ɢ ɩɚɪɚɦɟɬɪɵ ɢɫɩɨɥɶɡɭɟɦɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 

 
ɍɤɚɡɚɧɧɵɟ ɞɚɧɧɵɟ ɢɫɩɨɥɶɡɭɟɦ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɪɚɫɱɟɬɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ 

ɫɬɨɪɨɧɟ ɜɵɫɨɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ  Ɋɚɫɱɟɬɧɵɟ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɧɚɝɪɭɡɤɢ ɫɟɬɟɣ 10 ɤȼ 

ɨɩɪɟɞɟɥɹɸɬɫɹ ɭɦɧɨɠɟɧɢɟɦ ɫɭɦɦɵ ɪɚɫɱɟɬɧɵɯ ɧɚɝɪɭɡɨɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 

ɨɬɞɟɥɶɧɵɯ ɄɌɉ, ɩɪɢɫɨɟɞɢɧɟɧɧɵɯ ɤ ɞɚɧɧɨɦɭ ɷɥɟɦɟɧɬɭ ɫɟɬɢ (Ɋɉ, ɐɉ, ɥɢɧɢɢ ɢ 

ɞɪ.), ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɫɨɜɦɟɳɟɧɢɟ ɦɚɤɫɢɦɭɦɨɜ ɢɯ ɧɚɝɪɭɡɨɤ.  

 ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɪɚɫɱɟɬɧɨɣ ɧɚɝɪɭɡɤɢ ɤ ɧɟɣ ɩɪɢɛɚɜɥɹɸɬɫɹ ɩɨɬɟɪɢ ɜ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɯ. ɉɨɬɟɪɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɯ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɫɥɟɞɭɸɳɢɦ 

ɮɨɪɦɭɥɚɦ(ɤȼȺ): 

ɉɨɬɟɪɢ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ 10/0,4 ɤȼ (ɤȼɬ) [4]: 

              
(12)   

 

ɢɥɢ 

   

ɄɌɉ Ɇɚɪɤɚ Ix  (%) Uk  (%) Ɋ ɯ (ɤȼɬ) Ɋ ɤ (ɤȼɬ) 

207 ɌɋɁ  – 160/10 1,5 4,5 0,41 2,6 

208.3 
203 

ɌɋɁ  – 250/10 1 4,5 0,53 3,7 

773 ɌɆ – 250/10 1 4,5 0,53 3,7 

208.2 
214  

ɌɋɁ – 630/10 0,6 5,5 1,24 7,6 

208.1 ɌɋɁ – 1000/10 0,5 5,5 1,98 9,4 

ɯ
ɜɧ

ɧɧ
ɬ PR

U

QP
P 









 


2

22

ɯɡɮɤɬ PKPP  2
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ɉɨɬɟɪɢ ɪɟɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ 10/0,4 ɤȼ (ɤȼɚɪ):                                                           
 

                                                                        (13)                

 

   ɢɥɢ 

                                                                  

                                                         

 
 
ɝɞɟ    ɧP  -  ɪɚɫɱɟɬɧɚɹ ɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ ɧɚɝɪɭɡɤɢ 0,4 ɤȼ (ɤȼɬ) 

ɧQ  -  ɪɚɫɱɟɬɧɚɹ ɪɟɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ ɧɚɝɪɭɡɤɢ 0,4 ɤȼ (ɤȼɚɪ) 

R  -  ɚɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 10/0,4 ɤȼ (ɨɦ) 

X  -  ɪɟɚɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 10/0,4 ɤȼ (ɨɦ) 

ɯP  -  ɩɨɬɟɪɢ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ ɜ ɪɟɠɢɦɟ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 10/0,4 ɤȼ (ɤȼɬ) 

ɯQ  -  ɩɨɬɟɪɢ ɪɟɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ ɜ ɪɟɠɢɦɟ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 10/0,4 ɤȼ (ɤȼȺɪ) 

Ⱦɥɹ ɩɪɢɦɟɪɚ ɪɚɫɫɦɨɬɪɢɦ ɪɚɫɱɟɬ ɩɨɬɟɪɶ ɦɨɳɧɨɫɬɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɯ 

ɄɌɉ 203: 

 

(ɤȼɬ) 
 

 

(ɤȼȺɪ) 
 

Ɉɩɪɟɞɟɥɹɟɦ ɩɨɥɧɭɸ ɦɨɳɧɨɫɬɶ ɩɨɬɟɪɶ ɩɨ ɮɨɪɦɭɥɟ (ɤȼȺ): 
 

 

 

ɯ
ɜɧ

ɧɧ
ɬ QX

U

QP
Q 







 


2

22

100100

2
ɬɧɨɦɯ

ɬɧɨɦ

ɧɤ
ɬ

SI

S
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Q






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2,153,0
250

36,106
7,3

2
2 






 ɯɡɮɤɬ PKPP

54,4
100

2501

250100

36,1065,4

100100

22
















 ɬɧɨɦɯ

ɬɧɨɦ
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ɬ
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S
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Q

69,454,42,1 2222  ɬɬɬ QPS
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Ɉɩɪɟɞɟɥɹɟɦ ɪɚɫɱɟɬɧɭɸ ɩɨɥɧɭɸ ɦɨɳɧɨɫɬɶ ɧɚɝɪɭɡɤɢ ɧɚ ɫɬɨɪɨɧɟ ɜɵɫɨɤɨɝɨ 

ɧɚɩɪɹɠɟɧɢɹ ɄɌɉ:  

 

(ɤȼȺ) 
 
ɝɞɟ    04ɊS  -  ɪɚɫɱɟɬɧɚɹ ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ ɧɚɝɪɭɡɤɢ ɧɚ ɫɬɨɪɨɧɟ 0,4 ɤȼ ɄɌɉ (ɤȼȺ) 

Ⱥɧɚɥɨɝɢɱɧɨ ɩɪɨɜɨɞɢɬɫɹ ɪɚɫɱɟɬ ɢ ɨɬɞɟɥɶɧɨ ɞɥɹ ɚɤɬɢɜɧɨɣ ɢ ɪɟɚɤɬɢɜɧɨɣ 

ɫɨɫɬɚɜɥɹɸɳɟɣ. 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɨɬɟɪɶ ɦɨɳɧɨɫɬɢ ɢ ɪɚɫɱɟɬɧɵɯ ɦɨɳɧɨɫɬɟɣ ɜ ɨɫɬɚɥɶɧɵɯ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɯ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 5. 

 
Ɍɚɛɥɢɰɚ 5 – Ɋɚɫɱɟɬɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɫɬɨɪɨɧɟ 10 ɤȼ ɄɌɉ 

ɄɌɉ ɡɮK  

ɉɨɬɟɪɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɯ 
10/0,4 ɤȼ  10ɪP  

(ɤȼȺ) 
10ɪQ  

(ɤȼȺ) 
10ɪS  

(ɤȼȺ) (ɤȼɬ) (ɤȼɚɪ) (ɤȼȺ) 

208.1 0,42 7,31 88,34 88,65 730,12 523,96 932,58 
208.2 0,19 3,04 17,73 17,99 244,24 25,13 259,3 
208.3 0,32 1,82 14,22 14,33 161,82 14,22 174,33 
207 0,37 1,55 12,9 12,99 121,55 12,9 132,99 
203 0,42 1,2 4,54 4,69 102,6 36,65 111,05 
214 0,08 2,58 9,34 9,69 79,83 74,38 110,7 
773 0,23 0,86 3,51 3,61 68,86 34,11 78,18 

ɋɭɦɦɚ 1509 721,34 1799,1 

 

ɉɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɢɫɩɨɥɶɡɭɟɦ ɜ ɞɚɥɶɧɟɣɲɢɯ ɪɚɫɱɟɬɚɯ ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ 

ɪɚɫɱɟɬɧɨɣ ɦɨɳɧɨɫɬɢ ɧɚɝɪɭɡɤɢ ɧɚ ɫɬɨɪɨɧɟ ɧɢɡɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɉɋ «ɇɉɋ-15» ɢ 

ɜɵɛɨɪɟ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. ɉɨɞɪɨɛɧɵɣ ɪɚɫɱɟɬ 

ɩɪɢɜɟɞɟɧ ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ 

Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱɟɬɧɨɣ ɦɨɳɧɨɫɬɢ ɧɚ ɲɢɧɚɯ ɧɢɡɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɉɋ 

«ɇɉɋ-15» ɩɪɨɢɡɜɨɞɢɬɫɹ ɫɭɦɦɢɪɨɜɚɧɢɟɦ ɪɚɫɱɟɬɧɵɯ ɦɨɳɧɨɫɬɟɣ ɜɫɟɯ 

ɨɬɯɨɞɹɳɢɯ ɮɢɞɟɪɨɜ ɫ ɭɱɟɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬɚ ɭɱɚɫɬɢɹ ɜ ɦɚɤɫɢɦɭɦɟ ɧɚɝɪɭɡɤɢ ɩɨ 

ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ [4]:  

05,11136,1669,40410  ɊɬɊ SSS



 24 

 

 piɭp PkP                                                                                               (14)              

              
(15)              

 

ɝɞɟ    piP  -  ɪɚɫɱɟɬɧɚɹ ɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ ɧɚɝɪɭɡɤɢ ɧɚ ɲɢɧɚɯ 10 ɤȼ ɨɬ ɤɚɠɞɨɣ 

ɄɌɉ 

piQ  -  ɪɚɫɱɟɬɧɚɹ ɪɟɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ ɧɚɝɪɭɡɤɢ ɧɚ ɲɢɧɚɯ 10 ɤȼ ɨɬ 

ɤɚɠɞɨɣ ɄɌɉ 

ɭk  -  ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɜɦɟɳɟɧɢɹ ɦɚɤɫɢɦɭɦɨɜ ɧɚɝɪɭɡɤɢ ɩɪɢ ɤɨɥɢɱɟɫɬɜɟ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 11-20 ( ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ 0,6). 

 
4,90515096,0 pP  (ɤȼɬ) 

 

84,43234,7216,0 pQ  (ɤȼȺɪ) 

 
 ɉɨɥɧɚɹ ɪɚɫɱɟɬɧɚɹ ɦɨɳɧɨɫɬɶ 
 

22
ppp QPS                                                                                               

 

54,100384,4324,905 22 pS  (ɤȼȺ) 

 
ɉɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɩɪɨɜɟɪɤɢ ɤɨɷɮɮɢɰɢɟɧɬɨɜ 

ɡɚɝɪɭɡɤɢ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ  220/10 ɤȼ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɚ ɉɋ «ɇɉɋ-

15» ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɧɚɛɨɪɚɯ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɪɟɠɢɦɚɯ ɪɚɛɨɬɵ. 

 

 

 

 

 

 piɭp QkQ
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6 ɉɊɈȼȿɊɄȺ ɋɍɓȿɋɌȼɍɘɓɂɏ ɌɊȺɇɋɎɈɊɆȺɌɈɊɈȼ 220/10 Ʉȼ 

ɉɈ ɄɈɗɎɎɂɐɂȿɇɌȺɆ ɁȺȽɊɍɁɄɂ     

 

 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɚ ɉɋ «ɇɉɋ-15» ɭɫɬɚɧɨɜɥɟɧɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ 

ɬɢɩɚ ɌȾɇ-25000/220/10 ɤȼ. Ɋɚɫɫɦɨɬɪɢɦ ɪɟɠɢɦ ɪɚɛɨɬɵ ɉɋ ɩɪɢ ɤɨɬɨɪɨɦ ɨɞɢɧ 

ɫɢɥɨɜɨɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɯɨɞɢɬɫɹ ɜ ɪɟɦɨɧɬɟ, ɩɪɢ ɷɬɨɦ ɪɚɛɨɱɢɣ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɩɢɬɚɟɬ ɞɜɚ ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɧɚɫɨɫɧɵɯ ɚɝɪɟɝɚɬɚ ɫ ɧɨɦɢɧɚɥɶɧɨɣ 

ɧɚɝɪɭɡɤɨɣ. ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɷɥ. ɞɜɢɝɚɬɟɥɹ ɆɇȺ ɫɨɫɬɚɜɥɹɟɬ 

 

12000ɧɨɦɆɇȺɊ  (ɤȼɬ) 

 

Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ: 
 

cos 0,9 

 

Ɉɩɪɟɞɟɥɹɟɦ ɧɨɦɢɧɚɥɶɧɭɸ ɪɟɚɤɬɢɜɧɭɸ ɦɨɳɧɨɫɬɶ ɩɨɬɪɟɛɥɹɟɦɭɸ ɷɥ. 

ɞɜɢɝɚɬɟɥɟɦ ɢɡ ɫɟɬɢ: 

 

 2
2

cos ɧɨɦɆɇȺ
ɧɨɦɆɇȺ

ɧɨɦɆɇȺ ɊɊ
Q 










  

 

  581212000
9,0

12000 2
2








ɧɨɦɆɇȺQ  (ɤȼȺɪ) 

 

Ɉɩɪɟɞɟɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɝɪɭɡɤɢ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

ɧɚɯɨɞɹɳɟɝɨɫɹ ɜ ɪɚɛɨɬɟ, ɫ ɭɱɟɬɨɦ ɧɚɝɪɭɡɤɢ ɨɬ ɄɌɉ [6]. 

 

   
Ɍɧɨɦ

pɧɨɦɆɇȺpɧɨɦɆɇȺ
З S

QQPɊ
К

22 22 
                                                     (16)             
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   

21,1
25000

84,4320,581224,905120002 22




ЗК                                                               

Ʉɨɷɮɮɢɰɢɟɧɬ ɡɚɝɪɭɡɤɢ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɟɜɵɲɚɟɬ 1 

(ɩɟɪɟɝɪɭɡɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɫɬɚɜɥɹɟɬ 21%), ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɩɪɢ ɞɥɢɬɟɥɶɧɨɦ 

ɜɵɜɨɞɟ ɜ ɪɟɦɨɧɬ ɨɞɧɨɝɨ ɢɡ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɨɫɬɚɜɲɢɣɫɹ ɜ ɪɚɛɨɬɟ ɧɟ ɫɦɨɠɟɬ 

ɩɨɤɪɵɜɚɬɶ ɜɫɸ ɧɚɝɪɭɡɤɭ ɩɨɥɧɨɫɬɶɸ. 

Ⱦɥɹ ɩɪɨɯɨɠɞɟɧɢɹ ɬɚɤɢɯ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɧɟɨɛɯɨɞɢɦɨ ɩɟɪɟɫɦɨɬɪɟɬɶ 

ɧɨɦɢɧɚɥɶɧɭɸ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɚ ɉɋ «ɇɉɋ-15» ɜ 

ɫɬɨɪɨɧɭ ɭɜɟɥɢɱɟɧɢɹ. ɉɪɢɧɢɦɚɟɦ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɧɚ ɉɋ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɢɩɚ 

ɌɊȾɇ-32000/220/10 ɤȼ, ɢ ɩɪɨɜɟɪɹɟɦ ɟɝɨ ɩɨ ɤɨɷɮɮɢɰɢɟɧɬɭ ɡɚɝɪɭɡɤɢ.  

 

   
86,0

32000

84,4320,581224,905120002 22




ЗК  

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɩɪɢɧɹɬɵɣ ɬɢɩ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɨɯɨɞɢɬ ɩɪɨɜɟɪɤɭ ɩɨ 

ɤɨɷɮɮɢɰɢɟɧɬɭ ɡɚɝɪɭɡɤɢ ɜ ɪɟɦɨɧɬɧɨɦ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɉɋ «ɇɉɋ-15», ɟɝɨ 

ɩɪɢɧɢɦɚɟɦ ɤ ɭɫɬɚɧɨɜɤɟ. 
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7 ɊȺɋɑȿɌ ɌɈɄɈȼ ɄɈɊɈɌɄɈȽɈ ɁȺɆɕɄȺɇɂə                                                                
 
 
 
Ⱦɚɧɧɵɣ ɪɚɡɞɟɥ ɩɨɫɜɹɳɟɧ ɪɚɫɱɟɬɭ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɉɋ 

«ɇɉɋ-15» ɜ ɫɜɹɡɢ ɫ ɭɫɬɚɧɨɜɤɨɣ ɛɨɥɟɟ ɦɨɳɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ (ɫɢɥɨɜɵɯ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ). Ɍ.ɤ. ɩɪɢ ɷɬɨɦ ɩɪɨɢɫɯɨɞɢɬ ɫɧɢɠɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɢ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɭɜɟɥɢɱɟɧɢɟ ɬɨɤɨɜ ɄɁ, ɬɪɟɛɭɟɬɫɹ ɩɪɨɜɟɪɤɚ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ.   

ɇɚ ɪɢɫɭɧɤɟ 4 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɪɚɫɱɟɬɚ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ 

ɡɚɦɵɤɚɧɢɹ ɫ ɞɜɭɦɹ ɪɚɫɱɟɬɧɵɦɢ ɬɨɱɤɚɦɢ ɧɚ ɪɚɡɧɵɯ ɧɨɦɢɧɚɥɶɧɵɯ ɧɚɩɪɹɠɟɧɢɹɯ 

ɩɨɞɫɬɚɧɰɢɢ «ɇɉɋ-15».  

 

2ɌɊȾɇ 
32000/220

Ʉ1

Ʉ2

«ɇɉɋ-15»

10 ɤȼ

Аɋ-300/39
146,4 кɦ

«ɇɉɋ-13»

Аɋ-300/39
108,5 кɦ

ɉɋ «ɋɭɧɬɚɪ» «ɇɉɋ-14 1ɐ»

«ɇɉɋ-14 2ɐ»

Аɋ-120/19
55,8 кɦ

Аɋ-300/39
108,5 кɦ

 

Ɋɢɫɭɧɨɤ 3 – Ɋɚɫɱɟɬɧɵɟ ɬɨɱɤɢ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ 
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EɫXɫ3Xɜɥ3

Xɬ

Ʉ1

Ʉ2

Eɧ

Xɧ

Eɫ Xɫ2 Xɜɥ2

Xɫ1
Eɫ

Xɜɥ1

 
 

Ɋɢɫɭɧɨɤ 4 – ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ  

 
ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɪɚɫɱɟɬ ɩɪɨɜɨɞɢɬɫɹ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ, 

ɩɪɢɛɥɢɠɟɧɧɵɦ ɦɟɬɨɞɨɦ, ɩɪɢ ɷɬɨɦ ɦɨɳɧɨɫɬɶ ɧɚɝɪɭɡɤɢ ɩɪɢɧɢɦɚɟɬɫɹ ɢɡ 

ɦɚɤɫɢɦɚɥɶɧɨ ɪɟɠɢɦɚ. ɉɪɢɧɢɦɚɟɦ ɛɚɡɢɫɧɵɟ ɭɫɥɨɜɢɹ: ɛɚɡɢɫɧɚɹ ɦɨɳɧɨɫɬɶ [9]:  

1) ȻS  = 32 (ɆȼȺ),  

ɉɪɢɧɢɦɚɟɦ ɫɥɟɞɭɸɳɢɟ ɡɧɚɱɟɧɢɹ ɛɚɡɢɫɧɵɯ ɧɚɩɪɹɠɟɧɢɣ ɢɡ ɫɪɟɞɧɟɝɨ ɪɹɞɚ: 

2) ɛɚɡɢɫɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɫɬɨɪɨɧɟ 220 220ȻU  = 230 (ɤȼ), 

3) ɛɚɡɢɫɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɫɬɨɪɨɧɟ 10 10ȻU  = 10,5 (ɤȼ) 

4) ɗȾɋ ɢ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ 0,85 ɢ 0,35 (ɨ.ɟ.) 

  Ȼɚɡɢɫɧɵɣ ɬɨɤ ɧɚ ɫɬɨɪɨɧɟ ɜɵɫɨɤɨɝɨ ɢ ɧɢɡɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɪɚɫɫɱɢɬɵɜɚɟɦ 

ɩɨ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɮɨɪɦɭɥɟ (ɤȺ): 

 

ɛU

S
I




 3
б

б                                                                                                     (17) 

 
ɝɞɟ  ɛI , ɛU  – ɛɚɡɢɫɧɵɟ ɬɨɤ ɢ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɨɞɧɨɣ ɫɬɭɩɟɧɢ ɧɨɦɢɧɚɥɶɧɨɝɨ 

ɧɚɩɪɹɠɟɧɢɹ;  
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           08,0
230 3

32
б220 


I  (ɤȺ)   

                     

 76,1
5,10 3

32
б10 


I (ɤȺ) 

 
Ɉɩɪɟɞɟɥɹɟɦ ɪɟɚɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɷɥɟɦɟɧɬɨɜ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ 

ɟɞɢɧɢɰɚɯ ɩɪɢɜɟɞɟɧɧɵɟ ɤ ɛɚɡɢɫɧɵɦ ɭɫɥɨɜɢɹɦ (ɨ.ɟ.):  

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɫɨ ɫɬɨɪɨɧɵ 220 ɤȼ [1]: 

 

CS

Sб
ɋX                                                                                                            (18) 

 

003,0
5,20230 3

32
Xɋ1 


  (ɨ.ɟ.) 

 

004,0
7,18230 3

32
Xɋ2 


  (ɨ.ɟ.) 

 

005,0
8,16230 3

32
X ɋ3 


  (ɨ.ɟ.) 

 

ɝɞɟ CS  – ɦɨɳɧɨɫɬɶ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɲɢɧɚɯ 220 ɤȼ «ɋɭɧɬɚɪ», «ɇɉɋ-13», 

«ɇɉɋ-14» ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɨɩɪɟɞɟɥɟɧɧɵɟ ɩɨ ɬɨɤɚɦ ɬɪɟɯɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ 

ɡɚɦɵɤɚɧɢɹ ɧɚ ɲɢɧɚɯ 220 ɤȼ ɷɬɢɯ ɉɋ:  

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ȼɅ: 

 

2
ɫɪ

б
удВɅ lxX

U

S
                                                                                                (19) 

 
ɝɞɟ ɭɞx  – ɭɞɟɥɶɧɨɟ ɪɟɚɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ȼɅ (Ɉɦ/ɤɦ) 

   l – ɞɥɢɧɚ ȼɅ (ɤɦ) 

        

013,0
230

32
8,554,0X

2ВɅ1   (ɨ.ɟ.) 
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           035,0
230

32
4,1464,0X

2ВɅ2   (ɨ.ɟ.) 

 

     013,0
2

1

230

32
5,1084,0X

2ВɅ3   (ɨ.ɟ.) 

      
Ɉɩɪɟɞɟɥɹɟɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɦɨɬɤɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɭɫɬɚɧɨɜɥɟɧɧɵɯ 

ɧɚ ɩɨɞɫɬɚɧɰɢɢ «ɇɉɋ-15» ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɦɨɬɤɢ ɜɵɫɨɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 

ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ ɧɭɥɸ, ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɪɚɫɳɟɩɥɟɧɧɨɣ ɨɛɦɨɬɤɢ ɪɚɜɧɨ 

ɞɜɨɣɧɨɦɭ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ (ɨ.ɟ.): 

 

23,0
32

32

100

11,5
2

100

u
2X` бɄ%

2 
ɧɨɦS

S
                                                            (20) 

 
115,05,023,05.0X`X 2Ɍ  (ɨ.ɟ.) 

 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ (ɜ ɪɟɠɢɦɟ ɦɚɤɫɢɦɭɦɚ) (ɨ.ɟ.): 
 

   22

б
Н

22
35,0X

pɧɨɦɆɇȺpɧɨɦɆɇȺ QQPɊ

S


  

 
ɝɞɟ ɧS , – ɦɨɳɧɨɫɬɶ ɧɚɝɪɭɡɤɢ (ɆȼȺ) 

 

404,0
67,27

32
35,0XН   (ɨ.ɟ.)                                                                       (21) 

 
Ⱦɥɹ ɩɪɢɦɟɪɚ ɫɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɫɜɨɪɚɱɢɜɚɟɬɫɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɬɨɱɤɢ 

ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ (ɧɚ ɩɪɢɦɟɪɟ Ʉ1) ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ 

ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɚɯ 5-8. 

EɫX3

Ʉ1

Eɧ

X4

X2

X1

Eɫ

Eɫ
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Ɋɢɫɭɧɨɤ 5 – ɋɜɨɪɚɱɢɜɚɧɢɟ ɫɯɟɦɵ ɡɚɦɟɳɟɧɢɹ 

EɫX3

Ʉ1

Eɧ

X4

X12Eɫ

 

Ɋɢɫɭɧɨɤ 6 – ɋɜɨɪɚɱɢɜɚɧɢɟ ɫɯɟɦɵ ɡɚɦɟɳɟɧɢɹ 

 

E1X34

Ʉ1

X12Eɫ

 
 

Ɋɢɫɭɧɨɤ 7 – ɋɜɨɪɚɱɢɜɚɧɢɟ ɫɯɟɦɵ ɡɚɦɟɳɟɧɢɹ 

Ʉ1

X
E

 
 

Ɋɢɫɭɧɨɤ 8 – ɋɜɨɪɚɱɢɜɚɧɢɟ ɫɯɟɦɵ ɡɚɦɟɳɟɧɢɹ 

 

ɉɪɨɜɨɞɢɦ ɪɚɫɱɟɬ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɫɯɟɦɵ ɡɚɦɟɳɟɧɢɹ 
 

ɋ1ВɅ1 XXX1                                                                                            (22) 
 

016,0003,0013,0X1   (ɨ.ɟ.) 
 

ɋ2ВɅ2 XXX2                                                                                             (23) 
 

039,0004,0035,0X2   (ɨ.ɟ.) 
 

ɋ3ВɅ3 XXX3                                                                                            (24) 
 

018,0005,0013,0X3   (ɨ.ɟ.) 
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5,0XXX4 ɌН                                                                                      (25) 

 
46,05,0115,0404,0X4   (ɨ.ɟ.) 

 

011,0
039,0016,0

039,0016,0

X2X1

X2X1
X12 








 (ɨ.ɟ.)                                                    (26) 

 

017,0
46,0018,0

46,0018,0

X4X3

X4X3
34X 








  (ɨ.ɟ.)                                                     (27) 

 
 

006,0
017,0011,0

017,0011,0

X34X12

X34X12
X 








 (ɨ.ɟ.)                                                    (28) 

 
 

99,0
018,044,0

018,085,044,01

X4X3

X3EнX4Eɫ
1E 








  (ɨ.ɟ.)                                (29) 

 

99,0
011,0017,0

011,099,0017,01

X12X34

X12E1X34Eɫ
E 








  (ɨ.ɟ.)                             (30) 

 

Ɉɩɪɟɞɟɥɹɟɦ ɧɚɱɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɬɨɤɚ ɄɁ  ɜ 

ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ Ʉ1): 

 

2,1308,0
006,0

99,0

X

E
б220  II ɩɨ  (ɤȺ)                                                         (31) 

 
ɇɚɯɨɞɢɦ ɚɩɟɪɢɨɞɢɱɟɫɤɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ ɬɨɤɚ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɩɨ 

ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 

 

Tɚ
T

ɩɨat

Ɉȼ

eII


 12                                                                                        (32) 
 

ɝɞɟ  ɩɨI  – ɩɟɪɢɨɞɢɱɟɫɤɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɬɨɤɚ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ 

   ɈȼT – ɜɪɟɦɹ ɨɬɤɥɸɱɟɧɢɹ ɜɵɤɥɸɱɚɬɟɥɹ ɫ ɭɱɟɬɨɦ ɪɚɛɨɬɵ ɡɚɳɢɬɵ. 

   Tа – ɩɨɫɬɨɹɧɧɚɹ ɜɪɟɦɟɧɢ. 

ɇɚ ɩɪɢɦɟɪɟ ɩɟɪɜɨɣ ɬɨɱɤɢ: 
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05,02,1322 03,0

45,0




eeII Tɚ
T

ɩɨat

Ɉȼ

 (ɤȺ) 
ɉɨɫɬɨɹɧɧɚɹ ɜɪɟɦɟɧɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ: 

          
Ɋ

Ɋ

R

X
Tɚ



                                                                                                      (33) 

 
03,0Tɚ  

 
ɇɚɯɨɞɢɦ ɡɧɚɱɟɧɢɟ ɭɞɚɪɧɨɝɨ ɬɨɤɚ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɩɨ ɫɥɟɞɭɸɳɟɣ 

ɮɨɪɦɭɥɟ: 

 

          










Tɚ

ɩɨɭɞ eII
01,0

12                                                                                    (34) 

 

04,3212,132 03,0

01,0















eI ɭɞ  (ɤȺ)                                                                    

 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɨ ɨɛɟɢɦ ɬɨɱɤɚɦ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɩɪɢɜɟɞɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 6. 

  
Ɍɚɛɥɢɰɚ 6  – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ 

Ɋɚɫɱɟɬɧɚɹ ɬɨɱɤɚ 
ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɩɨI ,(ɤȺ) atI , (ɤȺ) ɭɞI ,(ɤȺ) 

K1 13,2 0,05 32,04 

K2 30,08 0,02 73,02 

 
ɉɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɢɫɩɨɥɶɡɭɟɦ ɜ ɞɚɥɶɧɟɣɲɢɯ ɪɚɫɱɟɬɚɯ 
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8 ɉɊɈȼȿɊɄȺ ɈȻɈɊɍȾɈȼȺɇɂə Ɋɍ ɉɋ «ɇɉɋ-15» 

 
 
Ⱦɚɧɧɵɣ ɪɚɡɞɟɥ ɩɨɫɜɹɳɟɧ ɩɪɨɜɟɪɤɟ ɜɫɟɝɨ ɨɫɧɨɜɧɨɝɨ ɫɢɥɨɜɨɝɨ 

ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɧɚ ɉɋ «ɇɉɋ-15» ɩɪɢ ɟɟ 

ɪɟɤɨɧɫɬɪɭɤɰɢɢ. 

ɉɪɨɜɟɪɤɚ ɨɛɨɪɭɞɨɜɚɧɢɹ Ɋɍ ɧɚ ɬɟɪɦɢɱɟɫɤɭɸ ɢ ɷɥɟɤɬɪɨɞɢɧɚɦɢɱɟɫɤɭɸ 

ɫɬɨɣɤɨɫɬɶ ɜɟɞɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɞɚɧɧɵɯ ɪɚɫɱɟɬɚ ɬɨɤɨɜ ɄɁ Ɍɚɤɠɟ ɞɥɹ ɩɪɨɜɟɪɤɢ 

ɨɛɨɪɭɞɨɜɚɧɢɹ Ɋɍ ɧɟɨɛɯɨɞɢɦɵ ɞɚɧɧɵɟ ɨ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɛɨɱɢɯ ɬɨɤɚɯ, 

ɡɧɚɱɟɧɢɹ ɤɨɬɨɪɵɯ ɭɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɟ 10. ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɩɪɨɜɨɞɢɬɫɹ ɩɪɨɜɟɪɤɚ 

ɫɥɟɞɭɸɳɟɝɨ ɩɨɞɫɬɚɧɰɢɨɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ: ɜɵɤɥɸɱɚɬɟɥɢ, ɪɚɡɴɟɞɢɧɢɬɟɥɢ, 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ, ɝɢɛɤɚɹ ɨɲɢɧɨɜɤɚ, ɠɟɫɬɤɢɟ ɲɢɧɵ. 

Ɇɚɤɫɢɦɚɥɶɧɵɟ ɪɚɛɨɱɢɟ ɬɨɤɢ ɜ Ɋɍ ɉɋ «ɇɉɋ-15» ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɭɫɥɨɜɢɹɦ 

ɡɚɝɪɭɡɤɢ ɞɜɭɯ ɨɛɦɨɬɨɱɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɢ ɬɪɚɧɡɢɬɚ ɦɨɳɧɨɫɬɢ (ɞɥɹ Ɋɍ-

220). Ɉɩɪɟɞɟɥɹɟɦ ɡɧɚɱɟɧɢɟ ɬɨɤɚ ɧɚ ɫɬɨɪɨɧɟ ɜɵɫɨɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɩɨ 

ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ [9]: 

 

   
ɥ

ɬɪɚɧɡ

ɥ
pɧɨɦɆɇȺpɧɨɦɆɇȺɪ

U

S

U
QQPɊI







33

1
22 22

220  

 

ɥ
ɪ

U
I







3

8,187

2203

1
67,27220 =565,3 (Ⱥ) 

 
ɝɞɟ  ɬɪɚɧɡS  – ɬɪɚɧɡɢɬ ɦɨɳɧɨɫɬɢ ɱɟɪɟɡ Ɋɍ-220 Ʉɜ (ɫɨɝɥɚɫɧɨ ɢɫɯɨɞɧɵɦ ɞɚɧɧɵɦ 

187,8 ɆȼȺ) 

 

    53,1597
103

1
67,27

3

1
22 22

10 






ɥ

pɧɨɦɆɇȺpɧɨɦɆɇȺɪ
U

QQPɊI  (Ⱥ) 

 
8.1 ɉɪɨɜɟɪɤɚ ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɚ ɉɋ «ɇɉɋ-15» ɭɫɬɚɧɨɜɥɟɧɵ ɷɥɟɝɚɡɨɜɵɟ 

ɜɵɤɥɸɱɚɬɟɥɢ ɬɢɩɚ 3AP1 DT-245 Siemens AG   

ȼɧɟɲɧɢɣ ɜɢɞ ɜɵɤɥɸɱɚɬɟɥɹ ɢ ɟɝɨ ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ 

ɪɢɫɭɧɤɟ 9.  
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Ɋɢɫɭɧɨɤ 9 – ȼɧɟɲɧɢɣ ɜɢɞ ɢ ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ  ɜɵɤɥɸɱɚɬɟɥɹ 220 ɤȼ 

 
Ȼɚɤɨɜɵɣ ɷɥɟɝɚɡɨɜɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ɬɢɩɚ 3AP1DT-245/EK, ɧɚ ɧɨɦɢɧɚɥɶɧɨɟ 

ɧɚɩɪɹɠɟɧɢɟ 220 ɤȼ, ɜɵɩɭɫɤɚɟɬɫɹ ɪɨɫɫɢɣɫɤɨɣ ɤɨɦɩɚɧɢɟɣ "ȿɜɪɨɤɨɧɬɪɚɤɬ" ɩɨ 

ɥɢɰɟɧɡɢɢ Siemens. ɗɬɢ ɷɥɟɝɚɡɨɜɵɟ ɜɵɤɥɸɱɚɬɟɥɢ ɩɨɥɧɨɫɬɶɸ ɫɨɨɬɜɟɬɫɬɜɭɸɬ 

ɪɨɫɫɢɣɫɤɢɦ ɢ ɦɢɪɨɜɵɦ ɫɬɚɧɞɚɪɬɚɦ. 

ɉɪɨɜɟɪɤɭ ɜɵɤɥɸɱɚɬɟɥɟɣ ɩɟɪɜɨɧɚɱɚɥɶɧɨ ɨɫɭɳɟɫɬɜɥɹɟɦ ɩɨ ɧɨɦɢɧɚɥɶɧɨɦɭ 

ɬɨɤɭ: 

                                                                                     

ɦɚɤɫɧɨɦ II                                                                                                       (35) 
                                                                                       
Ɍɚɤ ɠɟ ɜɵɤɥɸɱɚɬɟɥɶ ɩɪɨɜɟɪɹɟɬɫɹ ɧɚ ɤɨɦɦɭɬɚɰɢɨɧɧɭɸ ɫɩɨɫɨɛɧɨɫɬɶ, 

ɷɥɟɤɬɪɨɞɢɧɚɦɢɱɟɫɤɭɸ ɫɬɨɣɤɨɫɬɶ, ɬɟɪɦɢɱɟɫɤɭɸ ɫɬɨɣɤɨɫɬɶ. 

Ɍɟɪɦɢɱɟɫɤɚɹ ɫɬɨɣɤɨɫɬɶ ɤ ɬɨɤɚɦ ɄɁ ɩɪɨɜɟɪɹɟɬɫɹ ɩɨ ɜɵɪɚɠɟɧɢɸ [7]: 

 

Кɬɟɪɬɟɪ BtI 2
                                                                                                 (36) 

 
ɝɞɟ ɬɟɪI  - ɬɨɤ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ; 

       ɬɟɪt  - ɜɪɟɦɹ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ, 
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       КB  - ɢɧɬɟɝɪɚɥ Ⱦɠɨɭɥɹ. 

ɗɥɟɤɬɪɨɞɢɧɚɦɢɱɟɫɤɚɹ ɫɬɨɣɤɨɫɬɶ ɤ ɬɨɤɚɦ ɄɁ ɩɪɨɜɟɪɹɟɬɫɹ ɩɨ ɜɵɪɚɠɟɧɢɸ 

[7]: 

 

ɭɞɞɢɧɩɪɫɤɜ iii                                                                                                 (37) 

 
ɝɞɟ ɩɪɫɤɜi  - ɩɪɟɞɟɥɶɧɵɣ ɫɤɜɨɡɧɨɣ ɬɨɤ ɜɵɤɥɸɱɚɬɟɥɹ; 

       ɞɢɧi  - ɬɨɤ ɷɥɟɤɬɪɨɞɢɧɚɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ ɚɩɩɚɪɚɬɚ. 

Ɂɧɚɱɟɧɢɟ ɢɧɬɟɝɪɚɥɚ ɞɠɨɭɥɹ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɮɨɪɦɭɥɟ (ɧɚ ɩɪɢɦɟɪɟ 

Ɋɍ-220 ɤȼ): 

 

     9,52703,032,13 22  ɚɬɟɪɩtК TtIB                                    

 
ɉɪɨɜɟɪɤɚ ɩɚɪɚɦɟɬɪɨɜ ɜɵɤɥɸɱɚɬɟɥɹ ɫɨ ɡɧɚɱɟɧɢɹɦɢ, ɩɨɥɭɱɟɧɧɵɦɢ ɩɪɢ 

ɪɚɫɱɟɬɟ ɬɨɤɨɜ ɄɁ ɩɨɤɚɡɚɧɨ ɜ ɬɚɛɥɢɰɟ 7. 

 
Ɍɚɛɥɢɰɚ 7 – ȼɵɛɨɪ ɜɵɤɥɸɱɚɬɟɥɹ 220 ɤȼ 

ɇɨɦɢɧɚɥɶɧɵɟ ɩɚɪɚɦɟɬɪɵ ɜɵɤɥɸɱɚɬɟɥɹ 
Ɋɚɫɱɟɬɧɵɟ  

ɞɚɧɧɵɟ 
ɍɫɥɨɜɢɹ ɜɵɛɨɪɚ ɢ 

ɩɪɨɜɟɪɤɢ 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ 2500 565,3 ɦɚɤɫɧɨɦ II   

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɜɤɥɸɱɟɧɢɹ 40 13,2 ɩɨɜɤɥ II   

ɇɚɢɛɨɥɶɲɢɣ ɩɢɤ ɬɨɤɚ ɜɤɥɸɱɟɧɢɹ 102 32,04 ɭɞɜɤɥ ii   

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɨɬɤɥɸɱɟɧɢɹ 40 15,23 ɩtɨɬɤɥ II   

ɇɨɦɢɧɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ 
ɫɨɫɬɚɜɥɹɸɳɟɣ, ɤȺ 

45,25  0,05 Ⱥat ii   

ɉɪɟɞɟɥɶɧɵɣ ɫɤɜɨɡɧɨɣ ɬɨɤ 102 32,04 ɭɞɩɪɫɤɜ ii   

Ɍɟɪɦɢɱɟɫɤɚɹ ɫɬɨɣɤɨɫɬɶ, ɤȺ2ɫ 4800 527,9 Кɬɟɪɬɟɪ BtI 2
 

 
Ⱦɚɧɧɵɣ ɬɢɩ ɜɵɤɥɸɱɚɬɟɥɹ ɩɪɨɯɨɞɢɬ ɩɪɨɜɟɪɤɭ ɧɚ ɫɨɨɬɜɟɬɫɬɜɢɟ 

ɭɜɟɥɢɱɟɧɧɵɦ ɬɨɤɚɦ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɢ ɦɨɠɟɬ ɛɵɬɶ ɨɫɬɚɜɥɟɧ ɜ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɚ ɈɊɍ 220 ɤȼ ɉɋ «ɇɉɋ-15». 

  8.2 ɉɪɨɜɟɪɤɚ ɜɵɤɥɸɱɚɬɟɥɟɣ 10 ɤȼ 

ɉɪɨɜɟɪɹɟɦ ɜɵɤɥɸɱɚɬɟɥɶ ɜɚɤɭɭɦɧɵɣ ȼȼɍ-10-2000-20 ɍɏɅ1 ɜ ɫɨɫɬɚɜɟ 

ɄɊɍ ɋɗɓ.  
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ȼɧɟɲɧɢɣ ɜɢɞ ɜɵɤɥɸɱɚɬɟɥɹ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 10  

ɋɪɚɜɧɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɞɚɧɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɫɨ ɡɧɚɱɟɧɢɹɦɢ, 

ɩɨɥɭɱɟɧɧɵɦɢ ɩɪɢ ɪɚɫɱɟɬɟ ɬɨɤɨɜ ɄɁ ɩɨɤɚɡɚɧɨ ɜ ɬɚɛɥɢɰɟ 8: 

 
 Ɍɚɛɥɢɰɚ 8 – ȼɵɛɨɪ ɢ ɩɪɨɜɟɪɤɚ ɜɵɤɥɸɱɚɬɟɥɟɣ 10 ɤȼ 

ɇɨɦɢɧɚɥɶɧɵɟ ɩɚɪɚɦɟɬɪɵ ɜɵɤɥɸɱɚɬɟɥɹ 
Ɋɚɫɱɟɬɧɵɟ  

ɞɚɧɧɵɟ 
ɍɫɥɨɜɢɹ ɜɵɛɨɪɚ ɢ 

ɩɪɨɜɟɪɤɢ 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ Iɧɨɦ (Ⱥ) 2000 1597,53 ɦɚɤɫɧɨɦ II   

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɜɤɥɸɱɟɧɢɹ  Iɜɤɥ (ɤȺ) 31,5 30,08 ɩɨɜɤɥ II   

ɇɚɢɛɨɥɶɲɢɣ ɩɢɤ ɬɨɤɚ ɜɤɥɸɱɟɧɢɹ Iɩɢɤ, Iɭɞ, 
(ɤȺ) 80 7302 ɭɞɜɤɥ ii   

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɨɬɤɥɸɱɟɧɢɹ 
Iɨɬɤɥ (ɤȺ) 31,5 30,08 ɩtɨɬɤɥ II   

ɇɨɦɢɧɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ 
ɫɨɫɬɚɜɥɹɸɳɟɣ, Iɚ (ɤȺ) 36,13  0,02 Ⱥat ii   

ɉɪɟɞɟɥɶɧɵɣ ɫɤɜɨɡɧɨɣ ɬɨɤ Iɩɪɫɤɜ, Iɭɞ (ɤȺ) 80 73,02 ɭɞɩɪɫɤɜ ii   

Ɍɟɪɦɢɱɟɫɤɚɹ ɫɬɨɣɤɨɫɬɶ, Iɬɟɪ²×tɬɟɪ  
(ɤȺ2ɫ) 2976 2742 Кɬɟɪɬɟɪ BtI 2

 

 
ȼɵɤɥɸɱɚɬɟɥɢ ɩɪɨɯɨɞɹɬ ɩɨ ɜɫɟɦ ɩɚɪɚɦɟɬɪɚɦ.  

 

Ɋɢɫɭɧɨɤ 10 – ȼɧɟɲɧɢɣ ɜɢɞ ɢ ɪɚɡɦɟɪɵ  ɜɵɤɥɸɱɚɬɟɥɹ 10 ɤȼ 
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8.3 ɉɪɨɜɟɪɤɚ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ 220 ɤȼ 

 ɉɪɨɜɟɪɤɚ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ ɚɧɚɥɨɝɢɱɧɚ ɜɵɤɥɸɱɚɬɟɥɹɦ, ɧɨ ɨɬɫɭɬɫɬɜɭɟɬ 

ɩɪɨɜɟɪɤɚ ɧɚ ɤɨɦɦɭɬɚɰɢɨɧɧɭɸ ɫɩɨɫɨɛɧɨɫɬɶ, ɬ.ɤ. ɪɚɡɴɟɞɢɧɢɬɟɥɢ ɧɟ 

ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɪɚɡɦɵɤɚɧɢɹ ɰɟɩɟɣ ɩɨɞ ɧɚɝɪɭɡɤɨɣ. ɇɚ ɉɋ ɇɉɋ-15 

ɭɫɬɚɧɨɜɥɟɧɵ ɪɚɡɴɟɞɢɧɢɬɟɥɢ ɬɢɩɚ SGF-245. 

Ɋɚɡɴɟɞɢɧɢɬɟɥɢ ɬɢɩɚ SGF-245 ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɫɨɡɞɚɧɢɹ ɜɢɞɢɦɵɯ 

ɪɚɡɪɵɜɨɜ ɜ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɰɟɩɹɯ ɢ, ɜ ɫɥɭɱɚɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ, ɡɚɡɟɦɥɟɧɢɹ 

ɭɱɚɫɬɤɨɜ. Ɉɧɢ ɬɚɤ ɠɟ ɩɪɢɝɨɞɧɵ ɞɥɹ ɤɨɦɦɭɬɚɰɢɢ ɦɚɥɵɯ ɬɨɤɨɜ, ɩɪɢ ɤɨɬɨɪɵɯ ɧɚ 

ɢɯ ɜɵɜɨɞɚɯ ɧɟ ɩɪɨɢɫɯɨɞɢɬ ɡɧɚɱɢɬɟɥɶɧɨɝɨ ɢɡɦɟɧɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ. 

Ⱦɜɭɯ ɤɨɥɨɧɤɨɜɵɟ ɪɚɡɴɟɞɢɧɢɬɟɥɢ SGF ɝɨɪɢɡɨɧɬɚɥɶɧɨ-ɩɨɜɨɪɨɬɧɨɝɨ ɬɢɩɚ 

ɦɨɝɭɬ ɛɵɬɶ ɩɪɢɦɟɧɟɧɵ ɧɚ ɜɵɫɨɤɨɜɨɥɶɬɧɵɯ ɩɨɞɫɬɚɧɰɢɹɯ ɥɸɛɨɝɨ ɧɨɦɢɧɚɥɶɧɵɦ 

ɧɚɩɪɹɠɟɧɢɟɦ 110, 150, 220, 330 ɢ 500 ɤȼ . Ɉɧɢ ɜɵɩɭɫɤɚɸɬɫɹ ɧɚ ɧɨɦɢɧɚɥɶɧɵɟ 

ɬɨɤɢ ɨɬ 1600 ɞɨ 4000 Ⱥ (ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ ). Ⱦɥɹ ɡɚɡɟɦɥɟɧɢɹ ɨɬɤɥɸɱɟɧɧɵɯ 

ɭɱɚɫɬɤɨɜ ɰɟɩɢ ɤɚɠɞɵɣ ɩɨɥɸɫ ɪɚɡɴɟɞɢɧɢɬɟɥɹ ɦɨɠɟɬ ɨɛɨɪɭɞɨɜɚɬɶɫɹ ɨɞɧɢɦ ɢɥɢ 

ɞɜɭɦɹ ɡɚɡɟɦɥɹɸɳɢɦɢ ɧɨɠɚɦɢ.  Ⱦɨɩɭɫɤɚɟɦɚɹ ɦɟɯɚɧɢɱɟɫɤɚɹ ɧɚɝɪɭɡɤɚ ɡɚɜɢɫɢɬ ɨɬ 

ɦɢɧɢɦɚɥɶɧɨɣ ɪɚɡɪɭɲɚɸɳɟɣ ɧɚɝɪɭɡɤɢ ɤɨɥɨɧɤɢ ɨɩɨɪɧɨɝɨ ɢɡɨɥɹɬɨɪɚ. ȼɨɡɦɨɠɧɚ 

ɤɨɧɫɬɪɭɤɰɢɹ ɢɡɨɥɹɬɨɪɚ ɫ ɛɨɥɟɟ ɜɵɫɨɤɨɣ ɩɪɨɱɧɨɫɬɶɸ ɢ ɭɜɟɥɢɱɟɧɧɨɣ ɞɥɢɧɨɣ 

ɩɭɬɢ ɭɬɟɱɤɢ. 

ɋɪɚɜɧɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɪɚɡɴɟɞɢɧɢɬɟɥɹ ɫɨ ɡɧɚɱɟɧɢɹɦɢ, ɩɨɥɭɱɟɧɧɵɦɢ ɩɪɢ 

ɪɚɫɱɟɬɟ ɬɨɤɨɜ ɄɁ ɩɨɤɚɡɚɧɨ ɜ ɬɚɛɥɢɰɟ 9. 

 
Ɍɚɛɥɢɰɚ 9 – ȼɵɛɨɪ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 

ɇɨɦɢɧɚɥɶɧɵɟ ɩɚɪɚɦɟɬɪɵ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 
Ɋɚɫɱɟɬɧɵɟ 

ɞɚɧɧɵɟ 
ɍɫɥɨɜɢɹ ɜɵɛɨɪɚ ɢ 

ɩɪɨɜɟɪɤɢ 
ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ Uɧɨɦ (ɤȼ) 220 220 ɧɨɦɫɟɬɢɧɨɦ UU   

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ Iɧɨɦ (Ⱥ) 1600 565,3 ɦɚɤɫɧɨɦ II   

ɉɪɟɞɟɥɶɧɵɣ ɫɤɜɨɡɧɨɣ ɬɨɤ Iɩɪɫɤɜ, Iɭɞ (ɤȺ) 100 32,04 ɭɞɩɪɫɤɜ ii   

Ɍɟɪɦɢɱɟɫɤɚɹ ɫɬɨɣɤɨɫɬɶ, Iɬɟɪ²×tɬɟɪ 
(ɤȺ2ɫ) 4800 527,9 Кɬɟɪɬɟɪ BtI 2

 

 
Ⱦɚɧɧɵɣ ɬɢɩ ɪɚɡɴɟɞɢɧɢɬɟɥɹ ɩɪɨɯɨɞɢɬ ɩɪɨɜɟɪɤɭ ɩɨ ɭɜɟɥɢɱɟɧɧɵɦ ɬɨɤɚɦ ɄɁ 

ɑɢɫɥɨ ɡɚɡɟɦɥɹɸɳɢɯ ɧɨɠɟɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɦɟɫɬɨɦ ɭɫɬɚɧɨɜɤɢ. 
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8.4 ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ 10 ɤȼ  

ȼɵɩɨɥɧɹɟɦ ɩɪɨɜɟɪɤɭ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɩɨ ɫɬɨɪɨɧɟ 10 ɤȼ ɬɢɩ ɌɉɅɄ-

10-I-1 ɫ ɧɨɦɢɧɚɥɶɧɵɦ ɬɨɤɨɦ ɩɟɪɜɢɱɧɨɣ ɨɛɦɨɬɤɢ 2000 Ⱥ. ɋɪɚɜɧɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ 

ɩɪɢɜɟɞɟɧɨ ɜ ɬɚɛɥɢɰɟ 10. 

 
Ɍɚɛɥɢɰɚ 10 – ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ 10 ɤȼ   

 
ɇɨɦɢɧɚɥɶɧɵɟ ɩɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ 

Ɋɚɫɱɟɬɧɵɟ  
ɞɚɧɧɵɟ 

ɍɫɥɨɜɢɹ ɜɵɛɨɪɚ ɢ 
ɩɪɨɜɟɪɤɢ 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ Iɧɨɦ (Ⱥ) 2000 917 ɪɚɛɦɚɤɫɧɨɦ II .  

ɉɪɟɞɟɥɶɧɵɣ ɫɤɜɨɡɧɨɣ ɬɨɤ Iɩɪɫɤɜ, Iɭɞ (ɤȺ) 80 73,02 ɍȾɫɤɜɩɪ II .  

Ɍɟɪɦɢɱɟɫɤɚɹ ɫɬɨɣɤɨɫɬɶ, Iɬɟɪ²×tɬɟɪ  
(ɤȺ2ɫ) 3675 2742 ɤɬɟɪɬɟɪ BtI 2

 

 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɩɪɨɯɨɞɹɬ ɩɨ ɜɫɟɦ ɬɪɟɛɨɜɚɧɢɹɦ ɢɯ ɨɫɬɚɜɥɹɟɦ ɞɥɹ 

ɷɤɫɩɥɭɚɬɚɰɢɢ. 

8.5 ɉɪɨɜɟɪɤɚ ɝɢɛɤɨɣ ɨɲɢɧɨɜɤɢ 

ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɜɵɛɨɪ ɝɢɛɤɨɣ ɨɲɢɧɨɜɤɢ ɧɚ Ɋɍ 220 ɤȼ 

ɉɋ «ɇɉɋ-15».  

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɛɨɱɢɣ ɬɨɤ ɧɚ ɫɬɨɪɨɧɟ ɜɵɫɨɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɩɨɞɫɬɚɧɰɢɢ 

ɫɨɫɬɚɜɥɹɟɬ 565,3 Ⱥ, ɫɟɱɟɧɢɟ ɢ ɦɚɪɤɚ ɩɪɨɜɨɞɚ ɞɥɹ ɞɚɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢɧɹɬɚ 

Ⱥɋ 400/64 ɫ ɦɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɵɦ ɬɨɤɨɦ 860 Ⱥ ɪɚɫɩɨɥɨɠɟɧɢɟ ɮɚɡ 

ɝɨɪɢɡɨɧɬɚɥɶɧɨɟ. 

ɉɪɨɜɨɞɢɬɫɹ ɩɪɨɜɟɪɤɚ ɫɟɱɟɧɢɹ ɧɚ ɧɚɝɪɟɜ (ɩɨ ɞɨɩɭɫɬɢɦɨɦɭ ɬɨɤɭ): 

 

ɦɚɤɫɞɨɩ II                                                                                                        
 

Ⱦɥɹ ɩɪɨɜɨɞɚ Ⱥɋ-400/64 860ɞɨɩI Ⱥ. Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɛɨɱɢɣ ɬɨɤ ɧɚ 

ɫɬɨɪɨɧɟ 220 ɤȼ  5,563ɦɚɤɫI Ⱥ. ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ 

ɉɪɨɜɟɪɤɚ ɩɨ ɭɫɥɨɜɢɹɦ ɤɨɪɨɧɵ ɩɪɨɜɨɞɢɬɫɹ ɞɥɹ ɝɢɛɤɢɯ ɩɪɨɜɨɞɧɢɤɨɜ 35 ɤȼ 

ɢ ɜɵɲɟ. 

Ʉɨɪɨɧɢɪɭɸɳɢɣ ɪɚɡɪɹɞ ɜɨɡɧɢɤɚɟɬ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɡɧɚɱɟɧɢɢ ɧɚɱɚɥɶɧɨɣ 

ɤɪɢɬɢɱɟɫɤɨɣ ɧɚɩɪɹɠɟɧɧɨɫɬɢ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɨɥɹ (ɤȼ/ɫɦ). 
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











0

0

2990
1330

r

,
m,E                                                                               (38) 

 
ɝɞɟ m - ɤɨɷɮɮɢɰɢɟɧɬ ɭɱɢɬɵɜɚɸɳɢɣ ɲɟɪɨɯɨɜɚɬɨɫɬɶ ɩɨɜɟɪɯɧɨɫɬɢ ɩɪɨɜɨɞɚ; 

       0r  - ɪɚɞɢɭɫ ɩɪɨɜɨɞɚ  1,18 (ɫɦ) 
 

5931
211

2990
18203300 ,

,

,
,,E 








  (ɤȼ/ɫɦ)         

 
ɇɚɩɪɹɠɟɧɧɨɫɬɶ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɨɥɹ ɨɤɨɥɨ ɩɨɜɟɪɯɧɨɫɬɢ ɩɪɨɜɨɞɚ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɜɵɪɚɠɟɧɢɸ (ɤȼ/ɫɦ): 

 

0
0 lg

3540

r

D
r

U,
E

ɫɪ


                                                                                                 (39)              

 
ɝɞɟ  U – ɥɢɧɟɣɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɩɪɨɜɨɞɟ (ɩɪɢɧɢɦɚɟɦ 220 ɤȼ); 

       ɫɪD  - ɫɪɟɞɧɟɝɟɨɦɟɬɪɢɱɟɫɤɨɟ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɩɪɨɜɨɞɚɦɢ ɮɚɡ, ɩɪɨ 

ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ ɪɚɫɩɨɥɨɠɟɧɢɢ ɮɚɡ ɢ ɪɚɫɫɬɨɹɧɢɢ ɦɟɠɞɭ ɮɚɡɚɦɢ ɨɧɨ ɪɚɜɧɨ 800 

ɫɦ 

 

1925

211

800
lg181

2203540
,

,
,

,
E 




  (ɤȼ/ɫɦ) 

 
ɉɪɢ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ ɪɚɫɩɨɥɨɠɟɧɢɢ ɩɪɨɜɨɞɨɜ ɧɚɩɪɹɠɟɧɧɨɫɬɶ ɧɚ ɫɪɟɞɧɟɦ 

ɩɪɨɜɨɞɟ ɧɚ 7% ɛɨɥɶɲɟ ɪɚɫɱёɬɧɨɣ ɜɟɥɢɱɢɧɵ. 

Ʉɨɪɨɧɢɪɨɜɚɧɢɟ ɛɭɞɟɬ ɨɬɫɭɬɫɬɜɨɜɚɬɶ, ɟɫɥɢ ɧɚɢɛɨɥɶɲɚɹ ɧɚɩɪɹɠɟɧɧɨɫɬɶ 

ɩɨɥɹ ɭ ɩɨɜɟɪɯɧɨɫɬɢ ɥɸɛɨɝɨ ɩɪɨɜɨɞɚ ɧɟ ɛɨɥɶɲɟ 00,9E . Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɭɫɥɨɜɢɟ 

ɨɛɪɚɡɨɜɚɧɢɹ ɤɨɪɨɧɵ: 

 

090071 E,E,                                                                                               (40) 
 

52288626 ,,   
 



 41 

ɇɟɪɚɜɟɧɫɬɜɨ ɜɵɩɨɥɧɹɟɬɫɹ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɜɵɛɪɚɧɧɨɟ ɫɟɱɟɧɢɟ 

ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɸ. 

8.6 ɉɪɨɜɟɪɤɚ ɠɟɫɬɤɢɯ ɲɢɧ 10 ɤȼ  
ɉɪɨɜɨɞɢɦ ɩɪɨɜɟɪɤɭ ɠɟɫɬɤɢɯ ɲɢɧ ɧɚ ɫɬɨɪɨɧɟ ɧɢɡɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ. 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɛɨɱɢɣ ɬɨɤ ɜ ɞɚɧɧɨɦ Ɋɍ 10 ɤȼ ɉɋ «ɇɉɋ-15» ɫɨɫɬɚɜɥɹɟɬ 

1597,53Ⱥ. ɉɪɨɜɟɪɹɟɦ ɫɟɱɟɧɢɟ ɚɥɸɦɢɧɢɟɜɨɣ ɲɢɧɵ ɫ ɪɚɡɦɟɪɚɦɢ 80×6 ɦɦ (4.8 
2ɫɦ ) ɢɡ ɤɨɬɨɪɨɣ ɢɡɝɨɬɨɜɥɟɧɵ ɫɛɨɪɧɵɟ ɲɢɧɵ Ɋɍ 10 ɤȼ, ɞɥɢɬɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɣ 

ɬɨɤ ɞɥɹ ɞɚɧɧɨɝɨ ɫɟɱɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 1630Ⱥ. ɒɢɧɵ ɭɫɬɚɧɨɜɥɟɧɵ ɧɚ ɢɡɨɥɹɬɨɪɚɯ 

ɩɥɚɲɦɹ, ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɮɚɡɚɦɢ ɩɪɢɧɢɦɚɟɦ 0,4ɦ. 

ɉɪɨɜɟɪɹɟɦ ɲɢɧɵ ɧɚ ɬɟɪɦɢɱɟɫɤɭɸ ɫɬɨɣɤɨɫɬɶ, ɨɩɪɟɞɟɥɹɟɦ ɦɢɧɢɦɚɥɶɧɨɟ 

ɫɟɱɟɧɢɟ ɩɨ ɭɫɥɨɜɢɹɦ ɧɚɝɪɟɜɚ ɬɨɤɚɦɢ ɄɁ ( 2ɫɦ )[6].  

 

58,0
91

2742
qmin 

ɋ
Bɤ

 ( 2ɫɦ )                                                                (41)                 

 
ɝɞɟ ɤB  – ɢɧɬɟɝɪɚɥ ɞɠɨɭɥɹ, ɪɚɫɫɱɢɬɚɧ ɪɚɧɟɟ ɩɪɢ ɜɵɛɨɪɟ ɜɵɤɥɸɱɚɬɟɥɟɣ. 

       ɋ  - ɤɨɷɮɮɢɰɢɟɧɬ ɞɥɹ ɚɥɸɦɢɧɢɹ 91 

ɉɪɨɜɟɪɹɟɦ ɲɢɧɵ ɧɚ ɦɟɯɚɧɢɱɟɫɤɭɸ ɩɪɨɱɧɨɫɬɶ ɩɪɢ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ, 

ɨɩɪɟɞɟɥɹɟɦ ɩɪɨɥɟɬ ɩɪɢ ɭɫɥɨɜɢɢ ɱɬɨ ɱɚɫɬɨɬɚ ɫɨɛɫɬɜɟɧɧɵɯ ɤɨɥɟɛɚɧɢɣ ɫɨɫɬɚɜɢɬ 

ɛɨɥɟɟ 200 Ƚɰ 

 

95,0
8,4

6,25

200

2,173

200

2,173


q

J
l (ɦ)                                                   (42)            

 
ɝɞɟ J  – ɦɨɦɟɧɬ ɢɧɟɪɰɢɢ ɲɢɧɵ (ɫɦ³×ɫɦ). 

       q  - ɫɟɱɟɧɢɟ ɩɪɨɜɨɞɧɢɤɚ, ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ  4,8 (ɫɦ²) 

Ɇɨɦɟɧɬ ɢɧɟɪɰɢɢ ɲɢɧ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 

 

6,25
12

1
86,0

12

1 33  hbJ   (ɫɦ³×ɫɦ)                                                       (43)         

  
ɋɨɝɥɚɫɧɨ ɪɚɫɱɟɬɚ ɩɪɢɧɢɦɚɟɦ ɩɪɨɥɟɬ ɦɟɠɞɭ ɢɡɨɥɹɬɨɪɚɦɢ 0,9 ɦ 
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Ɉɩɪɟɞɟɥɹɟɦ ɧɚɢɛɨɥɶɲɟɟ ɭɞɟɥɶɧɨɟ ɭɫɢɥɢɟ ɩɪɢ ɬɪɟɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ 

ɡɚɦɵɤɚɧɢɢ ɧɚ ɲɢɧɚɯ ɧɢɡɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ. 

 

 94,49
4,0

73020
103103

2
7

2

7  

a

i
f ɭɞ

  (ɇ/ɦ)                                      (44)             

 
ɝɞɟ ɭɞi  – ɭɞɚɪɧɵɣ ɬɨɤ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ (Ⱥ). 

       a - ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɮɚɡɚɦɢ  0,4 (ɦ). 

Ɉɩɪɟɞɟɥɹɟɦ ɦɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɲɢɧ ɩɨ ɮɨɪɦɭɥɟ  

 

4,6
6

1
86,0

6

1 22  hbW   (ɫɦ³)                                                                 (45)                 

                           
Ɉɩɪɟɞɟɥɹɟɦ ɧɚɩɪɹɠɟɧɢɟ ɜ ɦɚɬɟɪɢɚɥɟ ɲɢɧ ɩɪɢ ɩɪɨɬɟɤɚɧɢɢ ɭɞɚɪɧɨɝɨ ɬɨɤɚ: 
 

22,29
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9,073020
103103

22
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8 







 

aW

li ɭɞ
ɪɚɫɱ  (Ɇɉɚ)                   (46)         

           
   Ɋɚɫɱɟɬɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɧɟ ɩɪɟɜɵɲɚɟɬ ɞɨɩɭɫɬɢɦɨɝɨ ɡɧɚɱɟɧɢɹ 60 Ɇɉɚ, 

ɪɚɫɱɟɬ ɨɤɨɧɱɟɧ. 
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9 ɊȺɋɑȿɌ ɌɈɄɈȼ ɄɈɊɈɌɄɈȽɈ ɁȺɆɕɄȺɇɂə ȼ ɋȿɌɂ 10 Ʉȼ 

 
 
ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɩɪɨɜɨɞɢɬɫɹ ɪɚɫɱɟɬ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɜ ɫɟɬɢ 10 

ɤȼ  ɫ ɰɟɥɶɸ ɨɩɪɟɞɟɥɟɧɢɹ ɦɢɧɢɦɚɥɶɧɨɝɨ ɫɟɱɟɧɢɹ  ɩɨ ɭɫɥɨɜɢɹɦ ɬɟɪɦɢɱɟɫɤɨɣ 

ɫɬɨɣɤɨɫɬɢ.   

ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɫɟɬɢ 10 ɤȼ ɫ ɭɤɚɡɚɧɢɟɦ ɪɚɫɱɟɬɧɵɯ ɬɨɱɟɤ 

ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 11.  

Ɋɍ 10 кВ ɉɋ «ɇɉɋ-15»
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Ɋɢɫɭɧɨɤ 11 – ɋɯɟɦɚ ɫɟɬɢ ɞɥɹ ɪɚɫɱɟɬɚ ɫ ɭɤɚɡɚɧɢɟɦ ɪɚɫɱɟɬɧɵɯ ɬɨɱɟɤ ɄɁ 

 
ɂɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɢɫɬɟɦɵ ɫɨ ɫɬɨɪɨɧɵ ɲɢɧ ɜɵɫɨɤɨɝɨ 

ɧɚɩɪɹɠɟɧɢɹ ɉɋ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (Ɉɦ): 

 

 
103 ɤɡ

ɫɪ
ɫ

I

U
X


                                                                                            (47)              

                        
ɝɞɟ    10ɤɡI  – ɬɨɤ ɬɪёɯɮɚɡɧɨɝɨ ɄɁ ɧɚ ɲɢɧɚɯ 10 ɤȼ ɉɋ «ɇɉɋ-15», ɨɩɪɟɞɟɥɟɧ ɜ 

ɪɚɡɞɟɥɟ ɪɚɫɱɟɬɨɜ ɬɨɤɨɜ ɄɁ ɞɥɹ ɜɵɛɨɪɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɉɋ «ɇɉɋ-15». 

 Ⱥɤɬɢɜɧɵɟ ɢ ɢɧɞɭɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɭɱɚɫɬɤɨɜ Ʌɗɉ  (Ɉɦ): 
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ɥэɩɥэɩ LxX  0                                                                                           (48) 
 

ɥэɩɥэɩ LrR  0                                                                                             (49)              
 

ɝɞɟ      0x , 0r  - ɭɞɟɥɶɧɨɟ ɪɟɚɤɬɢɜɧɨɟ ɢ ɚɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ Ʌɗɉ, Ɉɦ/ɤɦ; 

            L – ɞɥɢɧɚ ɭɱɚɫɬɤɚ Ʌɗɉ, ɤɦ. 

ɉɟɪɢɨɞɢɱɟɫɤɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɬɨɤɚ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɜ ɧɚɱɚɥɶɧɵɣ 

ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ (ɤȺ): 

 

223 ɊɊ
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Ɍɨɤ ɞɜɭɯɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ (ɤȺ): 
 

ɉɈɉɈ
II

2

3
2
                                                                                                  (51)  

 
Ɋɚɫɫɦɨɬɪɢɦ ɪɚɫɱɟɬ ɬɨɤɚ ɬɨɤɨɜ ɄɁ ɧɚ ɩɪɢɦɟɪɟ ɲɢɧ ȼɇ ɄɌɉ-214, ɪɚɫɱɟɬ 

ɩɪɨɜɨɞɢɬɫɹ ɜ ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ: 

Ɉɩɪɟɞɟɥɹɟɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɢɫɬɟɦɵ: 
 

 2,0
08,303

5,10



ɫX (Ɉɦ) 

 

ɋɨɩɪɨɬɢɜɥɟɧɢɹ Ʌɗɉ: 
 

075,025,03,0 ɥэɩX (Ɉɦ) 
 

18,025,07,0 ɥэɩR (Ɉɦ) 
 
Ɋɟɡɭɥɶɬɢɪɭɸɳɟɟ ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɞɨ ɬɨɱɤɢ ɄɁ: 
 

ɥэɩɊ XXɫX   
 

275,0075,02,0 ɊX  (Ɉɦ) 
 
Ɋɟɡɭɥɶɬɢɪɭɸɳɟɟ ɚɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɞɨ ɬɨɱɤɢ ɄɁ: 
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18,0 ɥэɩɊ RR  (Ɉɦ) 
 
Ɍɨɤ ɬɪɟɯɮɚɡɧɨɝɨ ɄɁ:  
 

45,18
18,0275,03

5,10
22





ɉɈ
I (ɤȺ) 

 

Ɍɨɤ ɞɜɭɯɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ: 
 

98,1545,18
2

3
2


ɉɈ

I (ɤȺ) 

 
ɉɨɫɬɨɹɧɧɚɹ ɜɪɟɦɟɧɢ: 
 

001,0
31418,0

275,0



aT  

 

Ʉɨɷɮɮɢɰɢɟɧɬ ɡɚɬɭɯɚɧɢɹ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ: 
 

01,111 001,0

01.001.0




eeK aT
ɚ  

 
ɍɞɚɪɧɵɣ ɬɨɤ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ: 
 

35,26145,182 001,0

01,0















eI ɭɞ (ɤȺ) 

Ɍɚɤɢɦ ɠɟ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɜɫɟ ɨɫɬɚɥɶɧɵɟ ɬɨɱɤɢ ɄɁ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ 

ɫɜɨɞɹɬɫɹ ɜ ɬɚɛɥɢɰɭ 11. 

 
Ɍɚɛɥɢɰɚ 11 – Ɋɚɫɱɟɬ ɬɨɤɨɜ ɄɁ ɜ ɫɟɬɢ 10 ɤȼ 

Ɍɨɱɤɚ ɄɁ ɉɈ
I (ɤȺ) 

2ɉɈ
I (ɤȺ) ɭɞI (ɤȺ) 

ɒɢɧɵ ȼɇ ɄɌɉ-214 18,6 16,11 26,56 
ɒɢɧɵ ȼɇ ɄɌɉ-207 9,48 8,21 13,54 
ɒɢɧɵ ȼɇ ɄɌɉ-773 9,48 8,21 13,54 

ɒɢɧɵ ȼɇ ɄɌɉ-208,1 20,53 17,78 29,32 
ɒɢɧɵ ȼɇ ɄɌɉ-208,2 20,53 17,78 29,32 
ɒɢɧɵ ȼɇ ɄɌɉ-208,3 16,13 13,97 23,04 
ɒɢɧɵ ȼɇ ɄɌɉ-203 7,35 6,37 10,5 

 
ɉɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɢɫɩɨɥɶɡɭɟɦ ɞɥɹ ɩɪɨɜɟɪɤɢ ɩɪɨɜɨɞɧɢɤɨɜ ɧɚ 

ɬɟɪɦɢɱɟɫɤɭɸ ɫɬɨɣɤɨɫɬɶ. 
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10 ɉɊɈȼȿɊɄȺ ɅɂɇɂɃ 10 Ʉȼ ɇȺ ȼɈɁȾȿɃɋɌȼɂȿ ɌɈɄɈȼ ɄɁ 
 
 
Ɉɩɪɟɞɟɥɹɟɦ ɫɟɱɟɧɢɟ ɩɪɨɜɨɞɚ Ʌɗɉ  ɫɬɨɣɤɨɟ ɤ ɬɨɤɚɦ ɄɁ ɩɨ ɮɨɪɦɭɥɟ:                      

 

Ɍ

ɩɉɈ
T К

tI
S


                                                                                            (52)       

 
ɝɞɟ      ɉɈI - ɭɫɬɚɧɨɜɢɜɲɟɟɫɹ ɡɧɚɱɟɧɢɟ ɬɨɤɚ ɄɁ; 

ɩt  - ɩɪɢɜɟɞёɧɧɨɟ ɜɪɟɦɹ ɄɁ, ɪɚɜɧɨɟ ɫɭɦɦɟ ɜɪɟɦɟɧɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ 

ɩɪɢɫɨɟɞɢɧɟɧɢɹ (0,1ɫ) ɢ ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɪɟɦɟɧɢ ɨɬɤɥɸɱɟɧɢɹ ɜɵɤɥɸɱɚɬɟɥɹ 

(0,045ɫ). 

ɌК  - ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ. 

Ⱦɥɹ ɩɪɢɦɟɪɚ ɪɚɫɫɱɢɬɚɟɬɫɹ ɬɟɪɦɢɱɟɫɤɢ ɫɬɨɣɤɨɟ ɤ ɬɨɤɚɦ ɄɁ ɫɟɱɟɧɢɟ ɞɥɹ 

ɭɱɚɫɬɤɚ Ɋɍɇɇ 10 ɤȼ «ɇɉɋ-15» – ɒɢɧɵ ȼɇ ɄɌɉ-214, ɬɨɤ ɤɨɪɨɬɤɨɝɨ 

ɬɪɟɯɮɚɡɧɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɤɨɧɰɟ ɷɬɨɝɨ ɭɱɚɫɬɤɚ ɫɨɫɬɚɜɥɹɟɬ 18,6 ɤȺ 

ɫɥɟɞɨɜɚɬɟɥɶɧɨ: 

 

4,7
95

145,06,18



TS (ɦɦ²) 

 
ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɦɟɧɶɲɟ ɫɟɱɟɧɢɹ ɩɪɢɧɹɬɨɝɨ ɧɚ ɞɚɧɧɨɦ ɭɱɚɫɬɤɟ 

ɥɢɧɢɢ ɪɚɜɧɨɦ 50 ɦɦ², ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɨɧɨ ɩɪɨɯɨɞɢɬ ɩɪɨɜɟɪɤɭ ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɟɝɨ 

ɨɫɬɚɜɥɹɟɦ.  

Ⱦɥɹ ɨɫɬɚɥɶɧɵɯ ɬɨɱɟɤ ɄɁ ɪɚɫɱёɬ ɜɟɞёɬɫɹ ɚɧɚɥɨɝɢɱɧɨ, ɪɟɡɭɥɶɬɚɬɵ ɫɜɟɞɟɧɵ 

ɜ ɬɚɛɥɢɰɭ 12. 
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Ɍɚɛɥɢɰɚ 12 – ɉɪɨɜɟɪɤɚ ɫɟɱɟɧɢɣ ɥɢɧɢɣ 10 ɤȼ ɧɚ ɬɟɪɦɢɱɟɫɤɭɸ ɫɬɨɣɤɨɫɬɶ 

Ɍɨɱɤɚ ɄɁ ɉɈ
I (ɤȺ) 

TS  (ɦɦ²) ɮɚɤɬS  (ɦɦ²) 

ɒɢɧɵ ȼɇ ɄɌɉ-214 18,6 7,46 95 

ɒɢɧɵ ȼɇ ɄɌɉ-207 9,48 3,8 35 

ɒɢɧɵ ȼɇ ɄɌɉ-773 9,48 3,8 35 

ɒɢɧɵ ȼɇ ɄɌɉ-208,1 20,53 8,23 95 

ɒɢɧɵ ȼɇ ɄɌɉ-208,2 20,53 8,23 95 

ɒɢɧɵ ȼɇ ɄɌɉ-208,3 16,13 6,47 35 

ɒɢɧɵ ȼɇ ɄɌɉ-203 7,35 2,95 35 

 
Ɋɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ ɨ ɬɟɪɦɢɱɟɫɤɢ ɫɬɨɣɤɨɦ ɤ ɄɁ ɫɟɱɟɧɢɢ ɩɨɤɚɡɵɜɚɸɬ ɱɬɨ 

ɜɫɟ ɥɢɧɢɢ ɩɪɨɯɨɞɹɬ ɞɚɧɧɭɸ ɩɪɨɜɟɪɤɭ.  
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11 ɊȺɋɑȿɌ ɁȺɓɂɌɇɈȽɈ ɁȺɁȿɆɅȿɇɂə   
 
 
Ɋɚɫɱɟɬ ɡɚɳɢɬɧɨɝɨ ɡɚɡɟɦɥɟɧɢɹ ɉɋ «ɇɉɋ-15» ɩɪɨɜɨɞɢɬɫɹ ɞɥɹ ɟɝɨ 

ɩɪɨɜɟɪɤɢ, ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɡɚɡɟɦɥɢɬɟɥɹ ɧɟ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ 

ɧɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɹ ɜ ɰɟɥɹɯ ɷɥɟɤɬɪɨɛɟɡɨɩɚɫɧɨɫɬɢ. 

Ɋɚɡɦɟɪɵ ɈɊɍ – 220 ɤȼ Ⱥ×B = 150×200 (ɦ) 

ɍɞɟɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɪɭɧɬɚ (ɜɟɱɧɚɹ ɦɟɪɡɥɨɬɚ): 

ρ = 300 (Ɉɦ×ɦ) 
 
Ʉɨɷɮɮɢɰɢɟɧɬɵ ɞɥɹ ɪɚɫɱɟɬɚ ɡɚɡɟɦɥɟɧɢɹ: 
 
ak =0,005  
 
bk = 0,0036 
 
ck = -0,05 
 
dk = 0,343 
 
Ɉɩɪɟɞɟɥɹɟɦ ɩɥɨɳɚɞɶ ɤɨɧɬɭɪɚ ɡɚɡɟɦɥɟɧɢɹ:  
 

3106)3200()3150()3()3(  BAS  (ɦ²)                                         (54) 
 
ɉɪɢɧɢɦɚɟɦ ɞɢɚɦɟɬɪ ɩɪɨɜɨɞɨɜ 0021,0d ɦ,  ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɫɟɱɟɧɢɟ 

ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

08,0
4

0021,0
14,3

4

22


d

F                                                                       (55) 

 

ɉɪɨɜɟɪɤɚ ɧɚ ɬɟɪɦɢɱɟɫɤɭɸ ɩɪɨɱɧɨɫɬɶ ɩɪɨɢɡɜɨɞɢɬɫɹ ɱɟɪɟɡ ɬɨɤ ɤɨɪɨɬɤɨɝɨ 

ɡɚɦɵɤɚɧɢɹ ɧɚ ɡɟɦɥɸ:  

 
13200MI   (ɤȺ) 

 
Ɇɚɤɫɢɦɚɥɶɧɨɟ ɜɪɟɦɹ ɫɪɚɛɚɬɵɜɚɧɢɹ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ: t = 3 (ɫɟɤ) 
 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ β = 21 
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03,0
21400

32,13

400

5 22












M
ɬɫ

I
F                                                                (56) 

 
ɉɪɨɜɟɪɤɚ ɧɚ ɤɨɪɪɨɡɢɨɧɧɭɸ ɫɬɨɣɤɨɫɬɶ: 

 
1)240ln()240ln()240ln(  dkckbkakSɤ  (ɫɦ²)                            (57) 

 
  15,314,3  dSɤSFɤɨɪ                                                                               (58) 

 
ɉɪɢɧɢɦɚɟɦ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɩɨɥɨɫɚɦɢ ɫɟɬɤɢ: 
 

5ɩɩl (ɦ) 
 
Ɉɛɳɚɹ ɞɥɢɧɚ ɩɨɥɨɫ ɜ ɫɟɬɤɟ: 
 

310212,6)3(
)3(

)3(
)3(







 A
lɩɩ

B
B

l

A
l

ɩɩ
ɩ   (ɦ)                                         (59) 

 
Ʉɨɥɢɱɟɫɬɜɨ ɹɱɟɟɤ: 
 

09,40
1062

10212,6

2 3

3










S

lɩ
M                                                                    (60) 

 

ɉɪɢɧɢɦɚɟɦ ɤɨɥɢɱɟɫɬɜɨ ɹɱɟɟɤ: 40M  

Ⱦɥɢɧɚ ɫɬɨɪɨɧɵ ɨɞɧɨɣ ɹɱɟɣɤɢ: 

 

93,1
M

S
Lя (ɦ)                                                                                          (61) 

 
Ⱦɥɢɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɩɨɥɨɫ ɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɦɨɞɟɥɢ ɡɚɡɟɦɥɟɧɢɹ: 
 

  310352,612  MSL (ɦ)                                                               (62) 
 
Ʉɨɥɢɱɟɫɬɜɨ ɜɟɪɬɢɤɚɥɶɧɵɯ ɷɥɟɤɬɪɨɞɨɜ: 
 

9,21
210

4






S

nɜ  (ɟɞ)                                                                                    (63) 

 
ɉɪɢɧɢɦɚɟɦ ɫɬɚɧɞɚɪɬɧɭɸ ɞɥɢɧɭ ɜɟɪɬɢɤɚɥɶɧɵɯ ɷɥɟɤɬɪɨɞɨɜ:  
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4ɜL (ɦ) 
 
ȼɵɱɢɫɥɹɟɦ ɫɬɚɰɢɨɧɚɪɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɡɚɡɟɦɥɢɬɟɥɹ: 
 

17,0
142,0












LɜnɜLS

Rɫ   (ɨɦ)                                                        (64) 

 
ȼɵɱɢɫɥɹɟɦ ɢɦɩɭɥɶɫɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɡɚɡɟɦɥɢɬɟɥɹ ɱɟɪɟɡ 

ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ: 

 

    66,2
45320

1500






M

ɢ I

S
a

                                                                        (65) 

 
452,0 ɫɢɢ RaR (ɨɦ)                                                                                  (66) 

 
ɂɦɩɭɥɶɫɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɡɚɡɟɦɥɢɬɟɥɹ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɛɨɥɟɟ 0,5 Ɉɦ, 

ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɪɚɫɱɟɬ ɩɪɨɜɟɞɟɧ ɜɟɪɧɨ. 
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12 ɊȺɋɑȿɌ ɆɈɅɇɂȿɁȺɓɂɌɕ  
 
 
ɋɨɝɥɚɫɧɨ ɩɪɚɜɢɥɚɦ ɭɫɬɪɨɣɫɬɜɚ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ  ɨɬɤɪɵɬɵɟ Ɋɍ 20-500 ɤȼ 

ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɳɢɳɟɧɵ ɨɬ ɩɪɹɦɵɯ ɭɞɚɪɨɜ ɦɨɥɧɢɣ.  

Ɂɚɳɢɬɚ ɩɨɞɫɬɚɧɰɢɢ «ɇɉɋ-15» ɨɬ ɩɪɹɦɵɯ ɭɞɚɪɨɜ ɦɨɥɧɢɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 

ɫɬɟɪɠɧɟɜɵɦɢ ɢ ɬɪɨɫɨɜɵɦɢ ɦɨɥɧɢɟɨɬɜɨɞɚɦɢ. 

Ɂɚɳɢɬɭ Ɋɍ 220 ɤȼ ɜɵɩɨɥɧɢɦ ɫɬɟɪɠɧɟɜɵɦɢ ɨɬɞɟɥɶɧɨ ɫɬɨɹɳɢɦɢ 

ɦɨɥɧɢɟɨɬɜɨɞɚɦɢ. ȼɵɫɨɬɚ ɦɨɥɧɢɟɨɬɜɨɞɚ  (ɨɬɞɟɥɶɧɨ ɫɬɨɹɳɟɝɨ) – 30 ɦɟɬɪɨɜ. 

ɗɮɮɟɤɬɢɜɧɚɹ ɜɵɫɨɬɚ ɦɨɥɧɢɟɨɬɜɨɞɚ: 

 
hhэɮ  85,0                                                                                                     (67) 

 
ɝɞɟ h  – ɜɵɫɨɬɚ ɦɨɥɧɢɟɨɬɜɨɞɚ (30 ɦ) 

 
5,253085,0 эɮh  

 
Ɉɩɪɟɞɟɥɹɟɦ ɪɚɞɢɭɫ ɡɨɧɵ ɡɚɳɢɬɵ ɨɬ ɨɞɧɨɝɨ ɦɨɥɧɢɟɨɬɜɨɞɚ ɧɚ ɭɪɨɜɧɟ 

ɡɟɦɥɢ 
 

    2,313030002,01,1002,01,10  hhr  (ɦ)                                        (68) 
 
Ɉɩɪɟɞɟɥɹɟɦ ɪɚɞɢɭɫ ɡɨɧɵ ɡɚɳɢɬɵ ɨɬ ɨɞɧɨɝɨ ɦɨɥɧɢɟɨɬɜɨɞɚ ɧɚ ɭɪɨɜɧɟ  

ɩɨɪɬɚɥɚ 220 ɤȼ 

 
 
 

 
  84,15

1130

1130
306,16,1 









x

x
ɯ hh

hh
hr  (ɦ)                                              (69) 

 

ɝɞɟ xh  – ɜɵɫɨɬɚ ɡɚɳɢɳɚɟɦɨɝɨ ɨɛɴɟɤɬɚ. 

ɇɚɢɦɟɧɶɲɚɹ ɜɵɫɨɬɚ ɜɧɭɬɪɟɧɧɟɣ ɡɨɧɵ ɞɜɭɯ ɦɨɥɧɢɟɨɬɜɨɞɨɜ  

ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɚ ɪɚɫɫɬɨɹɧɢɢ L  ɞɪɭɝ ɨɬ ɞɪɭɝɚ:  

9,17
7

85
30

7


L
hhc   (ɦ)                                                                   (70) 

ɉɨɥɨɜɢɧɚ ɲɢɪɢɧɵ ɜɧɟɲɧɟɣ ɡɨɧɵ ɧɚ ɭɪɨɜɧɟ ɩɨɪɬɚɥɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 
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           8,6

9,17

11
1

119,17
6,1

1
6,1 











c

x

xc
ɫx

h

h
hh

r (ɦ)                                                  (71) 

ɝɞɟ xh  – ɜɵɫɨɬɚ ɡɚɳɢɳɚɟɦɨɝɨ ɨɛɴɟɤɬɚ (ɦ). 

Ɋɚɫɱɟɬ ɩɨɤɚɡɵɜɚɟɬ ɱɬɨ ɦɨɥɧɢɟɡɚɳɢɬɚ ɩɨɥɧɨɫɬɶɸ ɡɚɤɪɵɜɚɟɬ ɨɛɨɪɭɞɨɜɚɧɢɟ 

ɪɚɫɩɨɥɨɠɟɧɧɨɣ ɧɚ ɉɋ «ɇɉɋ-15». Ⱥɧɚɥɨɝɢɱɧɨ ɩɪɨɜɨɞɢɦ ɪɚɫɱɟɬ ɞɥɹ ɞɪɭɝɢɯ ɩɚɪ 

ɦɨɥɧɢɟɨɬɜɨɞɨɜ, ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 13  

 

Ɍɚɛɥɢɰɚ 13 – Ɋɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ ɦɨɥɧɢɟɡɚɳɢɬɵ 

 

ɋɯɟɦɚ ɦɨɥɧɢɟɨɬɜɨɞɨɜ L (ɦ) r0 (ɦ) rx (ɦ) hc (ɦ) rcx (ɦ) 

1-2 85,0 31,2 15,84 17,9 6,8 

2-3 75,0 31,2 15,84 19,3 8,4 

3-4 120,0 31,2 15,84 12,8 1,6 

4-5 95,0 31,2 15,84 16,4 5,2 

5-6 65,0 31,2 15,84 20,7 10,15 

6-1 120,0 31,2 15,84 17,9 6,8 

 

ɉɨɞɪɨɛɧɨ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɶ 
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13 ɁȺɓɂɌȺ ɌɊȺɇɋɎɈɊɆȺɌɈɊɈȼ ɌɊȾɇ-32000/220/10 

 
 
ɉɪɨɜɨɞɢɦ ɪɚɫɱɟɬ ɨɫɧɨɜɧɨɣ ɡɚɳɢɬɵ ɞɜɭɯ ɨɛɦɨɬɨɱɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 

ɌɊȾɇ-32000/220/10 «ɇɉɋ-15» 

13.1 Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ 

 Ɂɚɳɢɬɭ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɵɩɨɥɧɹɟɦ ɧɚ ɬɟɪɦɢɧɚɥɟ RET 521. 

ɉɪɨɢɡɜɟɞɟɦ ɪɚɫɱɟɬ ɭɫɬɚɜɨɤ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ ɬɟɪɦɢɧɚɥɚ RET 

521. Ⱦɥɹ ɷɬɨɝɨ ɜɵɛɟɪɟɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ. Ɉɧɢ ɫɨɟɞɢɧɟɧɵ ɩɨ ɫɯɟɦɟ ɡɜɟɡɞɚ ɫ 

ɧɭɥɟɜɵɦ ɩɪɨɜɨɞɨɦ. 

ȼɵɛɢɪɚɟɦ ɤɨɷɮɮɢɰɢɟɧɬɵ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɌɌ: 

 

ɌɌɇɌɌ II 1                                                                                                       (72) 
 

ɝɞɟ    ɌɌɇI – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ I ɫɬɨɪɨɧɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ɉɪɢɧɢɦɚɟɦ 

ɛɥɢɠɚɣɲɟɟ ɧɚɢɛɨɥɶɲɟɟ ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ ɢ ɨɩɪɟɞɟɥɹɟɦ ɧɨɦɢɧɚɥɶɧɵɣ 

ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɌɌ ɌȺK . 

ɇɚɯɨɞɢɦ ɜɬɨɪɢɱɧɵɟ ɬɨɤɢ ɌɌ ɜ ɧɨɦɢɧɚɥɶɧɨɦ ɪɟɠɢɦɟ, Ⱥ: 

 

ɌȺ

ɌɇɈɆ
ɉɉ K

I
I 2                                                                                                    (73) 

 
ɉɪɢ ɜɧɟɲɧɢɯ ɡɚɦɵɤɚɧɢɹɯ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɣ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɨɥɠɟɧ 

ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɭɫɥɨɜɢɸ: 

 

ɇȻɊɈɌɋdsp IKI                                                                                           (74) 

 

ȼЫɊɊȿȽɉȿɊɇȻɊ fUKI                                                                    (75) 
  

ɝɞɟ    ɈɌɋK  – ɤɨɷɮɮɢɰɢɟɧɬ ɨɬɫɬɪɨɣɤɢ 

ɉȿɊK – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɟɪɟɯɨɞɧɵɣ ɩɪɨɰɟɫɫ 

  – ɩɨɥɧɚɹ ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɌɌ 
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ɊȿȽU  – ɩɨɝɪɟɲɧɨɫɬɶ, ɜɵɡɜɚɧɧɚɹ ɪɟɝɭɥɢɪɨɜɚɧɢɟɦ ɧɚɩɪɹɠɟɧɢɹ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

ȼЫɊf  – ɩɨɝɪɟɲɧɨɫɬɶ ɜɵɪɚɜɧɢɜɚɧɢɹ ɬɨɤɨɜ ɩɥɟɱ, ȼЫɊf = 0,02 ɨ.ɟ. 

Ɍɪɟɛɨɜɚɧɢɹ ɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɬɨɤɚ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɜɵɝɥɹɞɢɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

 

ɌɇɈɆi

КЗȼɇɦ

ɌɇɈɆi

ɇɈɆɌɌ

I

I

I

KI
K 


 101

10`                                                                         (76) 

 

ɝɞɟ     ɇɈɆɌɌI1  – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɩɟɪɜɢɱɧɨɣ ɨɛɦɨɬɤɢ ɌɌ, Ⱥ; 

10K  – ɧɚɢɛɨɥɶɲɚɹ ɤɪɚɬɧɨɫɬɶ ɩɟɪɜɢɱɧɨɝɨ ɬɨɤɚ ɌɌ; 

Ⱦɚɥɟɟ ɜɵɱɢɫɥɹɸɬ ɤɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ: 

 

ɌɊɋКȼ

ɋКȼɇȻɊɈɌɋ
Ɍ II

IIK
K





7,0

1                                                                         (77) 

 
Ⱦɥɹ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɌɊȾɇ-32000/220, ɫɨ ɫɬɨɪɨɧɵ ɇɇ 

ɩɪɢɧɢɦɚɸɬ 3ɋКȼI , 5,1` ɉȿɊK , 5,2`` ɉȿɊK  

 

1

min7,0
25,1

T

d
ɌȺɋЧ K

I
I


                                                                                (78) 

 
Ɂɧɚɱɟɧɢɹ d min*I  ɢ T1K  ɩɪɢ ɧɚɱɚɥɶɧɨɦ ɩɪɢɛɥɢɠɟɧɢɢ ɜɵɛɢɪɚɸɬɫɹ ɢɡ 

ɬɟɯɧɢɱɟɫɤɨɝɨ ɩɚɫɩɨɪɬɚ RET521. 

ȼɵɛɢɪɚɟɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ [14]. 
 

97,83
2203

32000



ȼɇI (Ⱥ) 

 

1760,0
5,103

32000



ɇɇI  (Ⱥ) 

 

2,4
100

597,83
2 


ȼɇI  (Ⱥ) 
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4,4
2000

50,1760
2 


ɇɇI  (Ⱥ) 

 
Ɋɚɫɱɟɬɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ. 
 

29,002,002,01,05,2  ȼЫɊɊȿȽɉȿɊɇȻɊ fUKI 
 

 
319,029,01,1 dspI

 
 

  261,025,1min  ȼЫɊɊȿȽɉȿɊɈɌɋd fUKKI   
 
ɉɪɢɧɢɦɚɟɦ:  
 

3,0min dI  ɨ.ɟ. 
 
ɉɪɨɢɡɜɨɞɢɦ ɜɵɛɨɪ ɬɨɪɦɨɡɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢɡ ɧɚɛɨɪɚ ɫɬɚɧɞɚɪɬɧɵɯ, 

ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɞɥɹ ɬɟɪɦɢɧɚɥɚ. ɉɚɪɚɦɟɬɪɵ ɬɨɪɦɨɡɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 

ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 14: 

 
Ɍɚɛɥɢɰɚ 14 – Ɍɨɪɦɨɡɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ. 

№ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ RET 1 2 3 4 5 

KT1 0,15 0,2 0,3 0,4 0,49 

IT.ɪаɫɱ 3,9 3,25 2,58 2,25 2,05 

 
Ɂɚɞɚɟɦɫɹ ɡɧɚɱɟɧɢɟɦ  25,2ɌɊI  ɞɥɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ № 4 ɢ ɧɚɯɨɞɢɦ: 

 

61,0
25,23

7,0329,01,1
1 




ɌK                                                                           (79) 

 
ɉɪɢɧɢɦɚɟɦ ɬɨɪɦɨɡɧɭɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ №4. 

13.2 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

ɇɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɯ, ɧɚɯɨɞɹɳɢɯɫɹ ɩɨɞ ɧɚɛɥɸɞɟɧɢɟɦ ɩɟɪɫɨɧɚɥɚ, ɡɚɳɢɬɚ 

ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɜɵɩɨɥɧɹɟɬɫɹ ɞɟɣɫɬɜɭɸɳɟɣ ɧɚ ɫɢɝɧɚɥ ɩɨɫɪɟɞɫɬɜɨɦ ɬɨɤɨɜɨɝɨ ɪɟɥɟ. 

Ɍɨɤɨɜɨɟ ɪɟɥɟ  ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ ɨɞɧɨɣ ɮɚɡɟ, ɩɨɫɤɨɥɶɤɭ ɩɟɪɟɝɪɭɡɤɚ 
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ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɨɡɧɢɤɚɟɬ ɨɞɧɨɜɪɟɦɟɧɧɨ ɜɨ ɜɫɟɯ ɬɪɟɯ ɮɚɡɚɯ. ɑɬɨɛɵ ɢɡɛɟɠɚɬɶ 

ɢɡɥɢɲɧɢɯ ɫɢɝɧɚɥɨɜ ɩɪɢ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ ɢ ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɯ ɩɟɪɟɝɪɭɡɤɚɯ, 

ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɪɟɥɟ ɜɪɟɦɟɧɢ, ɨɛɦɨɬɤɢ ɤɨɬɨɪɨɝɨ ɞɨɥɠɧɵ ɛɵɬɶ ɪɚɫɫɱɢɬɚɧɵ 

ɧɚ ɞɥɢɬɟɥɶɧɨɟ ɩɪɨɯɨɠɞɟɧɢɟ ɬɨɤɚ. 

Ɍɨɤ ɩɪɢ ɤɨɬɨɪɨɦ ɩɪɨɢɫɯɨɞɢɬ ɫɪɚɛɚɬɵɜɚɧɢɟ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɝɪɭɡɤɢ (ɫ 

ɞɟɣɫɬɜɢɟɦ ɧɚ ɫɢɝɧɚɥ) ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

 

21,11097,83
8,0

05,1
 ȼɇɇ

ȼ

ɈɌɋ
ɋЗ I

k

k
I                                                               (80) 

                              

ɝɞɟ ɈɌɋk  – ɤɨɷɮɮɢɰɢɟɧɬ ɨɬɫɬɪɨɣɤɢ 

       ȼk – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ 

Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ: 
 

  51,5
5/100

21,110
ɋɊI                                                                                                                             (81) 

 
Ⱦɚɧɧɭɸ ɡɚɳɢɬɭ ɩɪɢɧɢɦɚɟɦ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɧɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɌɊȾɇ 

32000/220/10 ɉɋ «ɇɉɋ-15» 

13.3 Ɇɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ        

ɉɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɆɌɁ ɚɧɚɥɨɝɢɱɟɧ ɩɪɢɧɰɢɩɭ ɞɟɣɫɬɜɢɹ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ. 

ȼ ɫɥɭɱɚɟ ɩɨɜɵɲɟɧɢɹ ɫɢɥɵ ɬɨɤɚ ɜ ɡɚɳɢɳɚɟɦɨɣ ɫɟɬɢ ɡɚɳɢɬɚ ɧɚɱɢɧɚɟɬ ɫɜɨɸ 

ɪɚɛɨɬɭ. Ɉɞɧɚɤɨ, ɟɫɥɢ ɬɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɞɟɣɫɬɜɭɟɬ ɦɝɧɨɜɟɧɧɨ, ɬɨ ɦɚɤɫɢɦɚɥɶɧɚɹ 

ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ ɞɚёɬ ɫɢɝɧɚɥ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɬɨɥɶɤɨ ɩɨ ɢɫɬɟɱɟɧɢɢ ɨɩɪɟɞɟɥёɧɧɨɝɨ 

ɩɪɨɦɟɠɭɬɤɚ ɜɪɟɦɟɧɢ, ɧɚɡɵɜɚɟɦɨɝɨ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ. ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ 

ɡɚɜɢɫɢɬ ɨɬ ɬɨɝɨ, ɝɞɟ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɡɚɳɢɳɚɟɦɵɣ ɨɛɴɟɤɬ. ɇɚɢɦɟɧɶɲɚɹ ɜɵɞɟɪɠɤɚ 

ɜɪɟɦɟɧɢ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ ɧɚɢɛɨɥɟɟ ɭɞɚɥёɧɧɨɦ ɨɬ ɢɫɬɨɱɧɢɤɚ ɭɱɚɫɬɤɟ. ɆɌɁ 

ɫɨɫɟɞɧɟɝɨ ɭɱɚɫɬɤɚ ɞɟɣɫɬɜɭɟɬ ɫ ɛɨɥɶɲɟɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ, ɨɬɥɢɱɚɸɳɟɣɫɹ ɧɚ 

ɜɟɥɢɱɢɧɭ, ɧɚɡɵɜɚɟɦɭɸ ɫɬɭɩɟɧɶɸ ɫɟɥɟɤɬɢɜɧɨɫɬɢ. ɋɬɭɩɟɧɶ ɫɟɥɟɤɬɢɜɧɨɫɬɢ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɜɪɟɦɟɧɟɦ ɞɟɣɫɬɜɢɹ  ɞɚɧɧɨɣ ɡɚɳɢɬɵ. ȼ ɫɥɭɱɚɟ ɤɨɪɨɬɤɨɝɨ 

ɡɚɦɵɤɚɧɢɹ ɧɚ ɭɱɚɫɬɤɟ ɫɪɚɛɚɬɵɜɚɟɬ ɡɚɳɢɬɚ ɷɬɨɝɨ ɭɱɚɫɬɤɚ. ȿɫɥɢ ɩɨ ɤɚɤɢɦ-ɬɨ 

ɩɪɢɱɢɧɚɦ ɡɚɳɢɬɚ ɧɟ ɫɪɚɛɨɬɚɥɚ, ɬɨ ɱɟɪɟɡ ɨɩɪɟɞɟɥёɧɧɨɟ ɜɪɟɦɹ ɩɨɫɥɟ ɧɚɱɚɥɚ 

https://ru.wikipedia.org/wiki/%D0%A2%D0%BE%D0%BA%D0%BE%D0%B2%D0%B0%D1%8F_%D0%BE%D1%82%D1%81%D0%B5%D1%87%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%80%D0%BE%D1%82%D0%BA%D0%BE%D0%B5_%D0%B7%D0%B0%D0%BC%D1%8B%D0%BA%D0%B0%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%80%D0%BE%D1%82%D0%BA%D0%BE%D0%B5_%D0%B7%D0%B0%D0%BC%D1%8B%D0%BA%D0%B0%D0%BD%D0%B8%D0%B5
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ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɫɪɚɛɨɬɚɟɬ ɆɌɁ ɛɨɥɟɟ ɛɥɢɡɤɨɝɨ ɤ ɢɫɬɨɱɧɢɤɭ ɭɱɚɫɬɤɚ ɢ 

ɨɬɤɥɸɱɢɬ ɩɨɜɪɟɠɞёɧɧɵɣ ɢ ɫɜɨɣ ɭɱɚɫɬɨɤ. ɉɨ ɷɬɨɣ ɩɪɢɱɢɧɟ ɜɚɠɧɨ, ɱɬɨɛɵ 

ɫɬɭɩɟɧɶ ɫɟɥɟɤɬɢɜɧɨɫɬɢ ɛɵɥɚ ɛɨɥɶɲɟ ɜɪɟɦɟɧɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ, ɢɧɚɱɟ 

ɡɚɳɢɬɚ ɫɦɟɠɧɨɝɨ ɭɱɚɫɬɤɚ ɨɬɤɥɸɱɢɬ ɤɚɤ ɩɨɜɪɟɠɞёɧɧɵɣ, ɬɚɤ ɢ ɪɚɛɨɱɢɣ ɭɱɚɫɬɨɤ 

ɞɨ ɬɨɝɨ, ɤɚɤ ɫɨɛɫɬɜɟɧɧɚɹ ɡɚɳɢɬɚ ɩɨɜɪɟɠɞёɧɧɨɝɨ ɭɱɚɫɬɤɚ ɭɫɩɟɟɬ ɨɬɪɚɛɨɬɚɬɶ. 

Ɉɞɧɚɤɨ ɜɚɠɧɨ ɬɚɤ ɠɟ ɫɞɟɥɚɬɶ ɫɬɭɩɟɧɶ ɫɟɥɟɤɬɢɜɧɨɫɬɢ ɞɨɫɬɚɬɨɱɧɨ ɧɟɛɨɥɶɲɨɣ, 

ɱɬɨɛɵ ɡɚɳɢɬɚ ɭɫɩɟɥɚ ɫɪɚɛɨɬɚɬɶ ɞɨ ɬɨɝɨ, ɤɚɤ ɬɨɤ ɄɁ ɧɚɧɟɫёɬ ɫɟɪɶёɡɧɵɣ ɭɳɟɪɛ 

ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɭɫɬɚɧɨɜɤɟ. 

 Ɇɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ ɜɫɟɯ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɯ, ɟɫɥɢ ɞɥɹ ɢɯ ɡɚɳɢɬɵ ɧɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɪɟɞɨɯɪɚɧɢɬɟɥɢ. ɇɚ 

ɩɨɧɢɠɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɯ ɦɨɳɧɨɫɬɶɸ ɛɨɥɟɟ 1 ɆȼȺ ɆɌɁ ɫ ɦɢɧɢɦɚɥɶɧɵɦ 

ɢɥɢ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦ ɩɭɫɤɨɦ ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɡɚɳɢɬɵ ɨɬ 

ɜɧɟɲɧɢɯ ɦɟɠɞɭɮɚɡɧɵɯ ɄɁ. ȼɪɟɦɹ ɫɪɚɛɚɬɵɜɚɧɢɹ ɆɌɁ ɦɨɠɟɬ ɨɤɚɡɵɜɚɬɶ ɜɥɢɹɧɢɟ 

ɧɚ ɜɵɛɨɪ ɨɫɧɨɜɧɨɣ ɡɚɳɢɬɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɦɨɳɧɨɫɬɶɸ ɨɬ 1 ɞɨ 6,3 ɆȼȺ.  

ȿɫɥɢ ɆɌɁ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɹɜɥɹɟɬɫɹ ɟɝɨ ɪɟɡɟɪɜɧɨɣ ɡɚɳɢɬɨɣ, ɬɨ ɧɟɬ 

ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɨɬɤɥɸɱɚɬɶ ɩɪɢ ɟɟ ɞɟɣɫɬɜɢɢ ɜɫɟ ɜɵɤɥɸɱɚɬɟɥɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ.  

Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɧɚ ɫɬɨɪɨɧɟ 110 ɤȼ [14]: 
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Ⱦɚɧɧɭɸ ɡɚɳɢɬɭ ɩɪɢɧɢɦɚɟɦ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɧɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɌɊȾɇ 

32000/220/10 ɉɋ «ɇɉɋ-15» 

13.4 Ƚɚɡɨɜɚɹ ɡɚɳɢɬɚ 

Ƚɚɡɨɜɚɹ ɡɚɳɢɬɚ ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ ɱɭɜɫɬɜɢɬɟɥɶɧɨɣ ɡɚɳɢɬɨɣ ɨɬ 

ɩɨɜɪɟɠɞɟɧɢɣ, ɜɨɡɧɢɤɚɸɳɢɯ ɜɧɭɬɪɢ ɛɚɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɢ ɫɨɩɪɨɜɨɠɞɚɸɳɢɯɫɹ 

ɜɵɞɟɥɟɧɢɟɦ ɝɚɡɨɜ ɢ ɛɵɫɬɪɵɦ ɩɟɪɟɦɟɳɟɧɢɟɦ ɦɚɫɥɚ ɢɡ ɤɨɪɩɭɫɚ ɜ ɪɚɫɲɢɪɢɬɟɥɶ. 

Ƚɚɡɵ ɜɵɞɟɥɹɸɬɫɹ ɩɪɢ ɪɚɡɥɨɠɟɧɢɢ ɦɚɫɥɚ ɢ ɬɜɟɪɞɵɯ ɢɡɨɥɹɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ 

ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɞɭɝɨɣ, ɚ ɬɚɤɠɟ ɩɪɢ ɩɨɜɪɟɠɞɟɧɢɢ ɢ ɩɟɪɟɝɪɟɜɟ ɜ ɦɚɬɟɪɢɚɥɟ  

ɦɚɝɧɢɬɨɩɪɨɜɨɞɚ. Ɂɚɳɢɬɚ ɪɟɚɝɢɪɭɟɬ ɢ ɧɚ ɩɨɧɢɠɟɧɢɹ ɭɪɨɜɧɹ ɦɚɫɥɚ ɜ 

ɪɚɫɲɢɪɢɬɟɥɟ. Ƚɚɡɨɜɨɟ ɪɟɥɟ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ ɬɪɭɛɟ, ɫɨɟɞɢɧɹɸɳɟɣ ɪɚɫɲɢɪɢɬɟɥɶ 

ɫ ɤɨɪɩɭɫɨɦ ɛɚɤɨɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. Ƚɚɡɵ, ɨɛɪɚɡɭɸɳɢɟɫɹ ɜ ɛɚɤɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, 

ɧɚ ɫɜɨɟɦ ɩɭɬɢ ɤ ɪɚɫɲɢɪɢɬɟɥɸ ɩɪɨɯɨɞɹɬ ɱɟɪɟɡ ɝɚɡɨɜɨɟ ɪɟɥɟ. 

Ƚɚɡɨɜɨɟ ɪɟɥɟ  - ɟɞɢɧɫɬɜɟɧɧɨɟ ɡɚɳɢɬɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, 

ɜɵɩɨɥɧɟɧɧɨɟ ɧɟ ɧɚ ɷɥɟɤɬɪɢɱɟɫɤɨɦ ɩɪɢɧɰɢɩɟ. ȿɝɨ ɪɚɛɨɱɢɦɢ ɷɥɟɦɟɧɬɚɦɢ ɦɨɝɭɬ 

ɛɵɬɶ ɩɨɥɵɟ ɝɟɪɦɟɬɢɱɧɵɟ ɰɢɥɢɧɞɪɵ,  ɥɨɩɚɫɬɢ ɢ ɨɬɤɪɵɬɵɟ ɚɥɸɦɢɧɢɟɜɵɟ ɱɚɲɤɢ. 

Ɋɚɛɨɱɢɟ ɷɥɟɦɟɧɬɵ ɪɚɡɦɟɳɚɸɬ ɜ ɤɨɪɩɭɫɟ ɪɟɥɟ ɧɚ ɨɫɹɯ ɢ ɢɦɟɸɬ ɜɨɡɦɨɠɧɨɫɬɶ 

ɩɨɜɨɪɚɱɢɜɚɬɶɫɹ ɜɦɟɫɬɟ ɫ ɩɪɢɤɪɟɩɥɟɧɧɵɦɢ ɤ ɧɟɦɭ ɤɨɧɬɚɤɬɚɦɢ, ɡɚɦɵɤɚɸɳɢɦɢ 

ɰɟɩɶ ɩɪɢ ɧɚɤɨɩɥɟɧɢɢ ɝɚɡɚ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɪɟɥɟ, ɩɪɢ ɞɢɧɚɦɢɱɟɫɤɢɯ 

ɩɟɪɟɦɟɳɟɧɢɹɯ ɦɚɫɥɚ ɢɡ ɛɚɤɚ ɜ ɪɚɫɲɢɪɢɬɟɥɶ ɜ ɦɨɦɟɧɬ ɛɭɪɧɨɝɨ ɪɚɡɜɢɬɢɹ 

ɩɨɜɪɟɠɞɟɧɢɹ. Ɉɛɵɱɧɨ ɝɚɡɨɜɨɟ ɪɟɥɟ ɢɦɟɟɬ ɞɜɚ ɪɚɛɨɱɢɯ ɷɥɟɦɟɧɬɚ: ɜɟɪɯɧɢɣ ɢ 

ɧɢɠɧɢɣ. Ʉɨɧɬɚɤɬɵ ɜɟɪɯɧɟɝɨ ɞɟɣɫɬɜɭɸɬ ɧɚ ɫɢɝɧɚɥ, ɧɢɠɧɟɝɨ - ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɨɬ 

ɫɟɬɢ. 

Ⱦɥɹ ɡɚɳɢɬɵ ɤɨɧɬɚɤɬɨɪɧɵɯ ɭɫɬɪɨɣɫɬɜ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɩɨɞ 

ɧɚɝɪɭɡɤɨɣ, ɪɚɡɦɟɳɟɧɧɵɯ ɜɧɟ ɤɨɪɩɭɫɚ ɛɚɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɩɪɢɦɟɧɹɸɬɫɹ 

ɫɬɪɭɣɧɵɟ ɪɟɥɟ ɫ ɨɞɧɢɦ ɷɥɟɦɟɧɬɨɦ, ɪɟɚɝɢɪɭɸɳɢɦ ɬɨɥɶɤɨ ɧɚ ɩɨɹɜɥɟɧɢɟ 

ɞɢɧɚɦɢɱɟɫɤɨɣ ɫɬɪɭɢ ɦɚɫɥɚ, ɩɟɪɟɬɟɤɚɸɳɟɝɨ ɜ ɫɬɨɪɨɧɭ ɪɚɫɲɢɪɢɬɟɥɹ. ɇɚ 

ɝɚɡɨɨɛɪɚɡɨɜɚɧɢɟ ɫɬɪɭɣɧɨɟ ɪɟɥɟ ɧɟ ɪɟɚɝɢɪɭɟɬ, ɬɚɤ ɤɚɤ ɨɛɪɚɡɨɜɚɧɢɟ ɝɚɡɚ ɜ 

ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɤɨɧɬɚɤɬɨɪɚ - ɨɛɵɱɧɨɟ ɹɜɥɟɧɢɟ. 

ȼ ɤɚɱɟɫɬɜɟ ɝɚɡɨɜɨɣ ɡɚɳɢɬɵ ɧɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɩɪɢɦɟɧɹɟɬɫɹ ɝɚɡɨɜɨɟ ɪɟɥɟ 

ɧɚ ɛɚɡɟ ɊȽɑɁ. Ɂɚɳɢɬɚ ɞɚɧɧɨɝɨ ɬɢɩɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɨɬɤɥɸɱɟɧɢɹ (ɢɥɢ ɪɚɛɨɬɵ 
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ɫɢɝɧɚɥɢɡɚɰɢɢ) ɜ ɫɥɭɱɚɟ ɜɧɭɬɪɟɧɧɢɯ ɩɨɜɪɟɠɞɟɧɢɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɌɊȾɇ-

32000/220/10 ɟɫɥɢ ɧɟ ɪɚɛɨɬɚɟɬ ɨɫɧɨɜɧɚɹ ɢɥɢ ɪɟɡɟɪɜɧɚɹ ɡɚɳɢɬɚ. 

13.5 Ɍɨɤɨɜɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 

Ɍɨɤɨɜɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ (ɌɁɇɉ) ɩɪɢɦɟɧɹɟɬɫɹ ɩɪɢ 

ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɨɛɟɫɩɟɱɟɧɢɹ ɡɚɳɢɬɵ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ ɨɬ ɨɞɧɨɮɚɡɧɵɯ ɤɨɪɨɬɤɢɯ 

ɡɚɦɵɤɚɧɢɣ - ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɞɧɨɝɨ ɢɡ ɮɚɡɧɵɯ ɩɪɨɜɨɞɨɜ ɜ ɷɥɟɤɬɪɨɫɟɬɢ. 

Ⱦɚɧɧɚɹ ɡɚɳɢɬɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɪɨɥɢ ɪɟɡɟɪɜɧɨɣ ɡɚɳɢɬɵ ɤɥɚɫɫɚ ɧɚɩɪɹɠɟɧɢɹ 110-

220 ɤȼ.  

ȼ ɷɥɟɤɬɪɨɬɟɯɧɢɤɟ ɟɫɬɶ ɩɨɧɹɬɢɟ ɨ ɫɢɦɦɟɬɪɢɱɧɵɯ ɢ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɫɢɫɬɟɦɚɯ ɮɚɡɧɵɯ ɬɨɤɨɜ ɢɥɢ ɧɚɩɪɹɠɟɧɢɣ. ɋɢɦɦɟɬɪɢɱɧɚɹ ɫɢɫɬɟɦɚ 

ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɪɚɜɟɧɫɬɜɨ ɮɚɡɧɵɯ ɬɨɤɨɜ ɬɪɟɯɮɚɡɧɨɣ ɫɟɬɢ. ɉɪɢ ɷɬɨɦ ɜɟɤɬɨɪɵ 

ɮɚɡɧɵɯ ɬɨɤɨɜ ɦɨɝɭɬ ɫɬɨɹɬɶ ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɪɭɝ ɤ ɞɪɭɝɭ ɜ ɩɪɹɦɨɣ, ɨɛɪɚɬɧɨɣ, ɚ 

ɬɚɤɠɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ (ɇɉ). 

ɉɪɢ ɩɪɹɦɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜɟɤɬɨɪɵ ɮɚɡɧɵɯ ɬɨɤɨɜ ɢɞɭɬ ɜ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ Ⱥ, ȼ, ɋ, ɤɚɠɞɚɹ ɢɡ ɮɚɡ ɨɬɫɬɚɟɬ ɨɬ ɞɪɭɝɨɣ ɧɚ 120 ɝɪ. 

Ɉɛɪɚɬɧɚɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɷɬɨ ɱɟɪɟɞɨɜɚɧɢɟ ɮɚɡ Ⱥ, ɋ, ȼ, ɭɝɨɥ ɫɞɜɢɝɚ ɮɚɡ ɬɨɬ 

ɠɟ – 120 ɝɪ. ɉɪɢ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜɟɤɬɨɪɵ ɬɪɟɯ ɮɚɡ ɫɨɜɩɚɞɚɸɬ ɩɨ 

ɧɚɩɪɚɜɥɟɧɢɸ. ɇɟɫɢɦɦɟɬɪɢɱɧɚɹ ɫɢɫɬɟɦɚ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɤɚɤ ɡɧɚɱɟɧɢɟ ɬɨɤɚ - 

ɝɟɨɦɟɬɪɢɱɟɫɤɚɹ ɫɭɦɦɚ ɜɟɤɬɨɪɨɜ ɜɫɟɯ ɫɨɫɬɚɜɥɹɸɳɢɯ ɩɪɹɦɨɣ, ɨɛɪɚɬɧɨɣ ɢ 

ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ. 

ȼ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ ɫɢɫɬɟɦɚ ɬɨɤɨɜ ɢ 

ɧɚɩɪɹɠɟɧɢɣ ɹɜɥɹɟɬɫɹ ɫɢɦɦɟɬɪɢɱɧɨɣ, ɬɨ ɠɟ ɫɚɦɨɟ ɤɚɫɚɟɬɫɹ ɦɟɠɮɚɡɧɵɯ ɤɨɪɨɬɤɢɯ 

ɡɚɦɵɤɚɧɢɣ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ, ɤɚɤ ɧɚɩɪɹɠɟɧɢɟ, ɬɚɤ ɢ ɬɨɤ ɧɭɥɟɜɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɪɚɜɧɵ ɧɭɥɸ. ȼ ɫɥɭɱɚɟ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɨɞɧɨɮɚɡɧɨɝɨ 

ɡɚɦɵɤɚɧɢɹ ɫɢɫɬɟɦɚ ɫɬɚɧɨɜɢɬɫɹ ɧɟɫɢɦɦɟɬɪɢɱɧɨɣ - ɜɨɡɧɢɤɚɟɬ ɬɨɤ ɢ ɧɚɩɪɹɠɟɧɢɟ 

ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ. 

ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɬɨɤ ɨɞɧɨɣ ɢɡ ɮɚɡ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɪɚɜɟɧ 

ɬɪɟɬɢ ɫɭɦɦɵ ɜɟɤɬɨɪɨɜ ɧɟɫɢɦɦɟɬɪɢɱɧɨɣ ɫɢɫɬɟɦɵ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫɭɦɦɚ 

ɜɟɤɬɨɪɨɜ ɧɟɫɢɦɦɟɬɪɢɱɧɨɣ ɫɢɫɬɟɦɵ – ɷɬɨ ɬɪɨɣɧɨɣ ɬɨɤ (ɧɚɩɪɹɠɟɧɢɟ) ɇɉ. 

http://electricalschool.info/main/osnovy/583-trekhfaznyjj-peremennyjj-tok.html
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Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɜ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɹɯ ɬɚɤɠɟ 

ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɬɨɤ ɨɞɧɨɮɚɡɧɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɡɟɦɥɸ ɜ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɹɯ 

ɪɚɜɟɧ ɬɪɨɣɧɨɦɭ ɡɧɚɱɟɧɢɸ ɬɨɤɚ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ – 3I0, ɚ 

ɧɚɩɪɹɠɟɧɢɟ, ɜɨɡɧɢɤɚɸɳɟɟ ɦɟɠɞɭ ɧɟɣɬɪɚɥɶɸ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɢ ɬɨɱɤɢ 

ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ – ɬɪɨɣɧɨɦɭ ɡɧɚɱɟɧɢɸ ɧɚɩɪɹɠɟɧɢɹ ɧɭɥɟɜɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ - 3×U0. 

ɉɪɢɧɰɢɩ ɪɚɛɨɬɵ ɬɨɤɨɜɨɣ ɡɚɳɢɬɵ ɧɭɥɟɜɨɣ ɩɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 

ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɤɨɧɬɪɨɥɟ ɡɧɚɱɟɧɢɹ 3×I0 ɜ ɫɥɭɱɚɟ ɞɨɫɬɢɠɟɧɢɹ ɟɝɨ ɨɩɪɟɞɟɥɟɧɧɨɣ 

ɜɟɥɢɱɢɧɵ – ɪɟɚɥɢɡɚɰɢɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɨɬɤɥɸɱɟɧɢɹ ɜɵɤɥɸɱɚɬɟɥɹ ɫ 

ɨɩɪɟɞɟɥɟɧɧɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ. 

ɇɚ ɫɢɥɨɜɨɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɌɊȾɇ-32000/220/10 ɞɨɩɨɥɧɢɬɟɥɶɧɨ 

ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɞɚɧɧɚɹ ɡɚɳɢɬɚ , ɩɪɟɞɧɚɡɧɚɱɟɧɧɚɹ ɞɥɹ ɪɚɛɨɬɵ ɩɪɢ ɨɞɧɨɮɚɡɧɵɯ 

ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹ.. 

ȼɵɛɢɪɚɟɬɫɹ ɬɨɤ ɢ ɜɪɟɦɹ ɫɪɚɛɚɬɵɜɚɧɢɹ ɫɩɟɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ ɧɭɥɟɜɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɚ ɫɬɨɪɨɧɟ 220 ɤȼ. Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɩɨ 

ɫɥɟɞɭɸɳɢɦ ɭɫɥɨɜɢɹɦ. 

Ɉɬɫɬɪɨɣɤɚ ɨɬ ɧɚɢɛɨɥɶɲɟɝɨ ɞɨɩɭɫɬɢɦɨɝɨ ɬɨɤɚ ɧɟɛɚɥɚɧɫɚ ɜ ɧɭɥɟɜɨɦ 

ɩɪɨɜɨɞɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ: 

 

ȼɇɇɇȻɊɇɋЗ IIkI  5.0                                                                                   (84) 

 

41,9897,835,0 ɋЗI  

 

Ɉɛɟɫɩɟɱɟɧɢɟ ɞɨɫɬɚɬɨɱɧɨɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɪɢ ɨɞɧɨɮɚɡɧɵɯ ɄɁ ɧɚ 

ɡɟɦɥɸ ɧɚ ɫɬɨɪɨɧɟ 220 ɤȼ ɡɚɳɢɳɚɟɦɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ( 2
..
ɨɫɧɱК ). ɋɥɟɞɭɟɬ 

ɬɚɤɠɟ ɨɛɟɫɩɟɱɢɬɶ ɪɟɡɟɪɜɢɪɨɜɚɧɢɟ ɡɚɳɢɬɧɵɯ ɭɫɬɪɨɣɫɬɜ ɷɥɟɦɟɧɬɨɜ 220 ɤȼ.  

ɂɡ ɜɵɲɟɫɤɚɡɚɧɧɵɯ ɫɥɨɜ ɫɥɟɞɭɟɬ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɜɵɛɢɪɚɟɬɫɹ 

ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɩɪɢ с. 7.05.0
..

зct  ɨɛɟɫɩɟɱɢɬɶ ɫɬɟɩɟɧɶ ɫɟɥɟɤɬɢɜɧɨɫɬɢ 

с. 5.0t  ɫ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɡɚɳɢɬɧɵɯ ɭɫɬɪɨɣɫɬɜ ɷɥɟɦɟɧɬɨɜ 220 ɤȼ, ɧɟ 
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ɢɦɟɸɳɢɯ ɫɩɟɰɢɚɥɶɧɵɯ ɡɚɳɢɬ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ. Ɍɨɝɞɚ ɜɪɟɦɹ 

ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ: 

 

ɫ. 6.0.. ɡct  

 
Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɪɟɥɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

2,09
100

598,41



ɋɊI  

 
Ⱦɚɧɧɭɸ ɡɚɳɢɬɭ ɩɪɢɧɢɦɚɟɦ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɧɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɌɊȾɇ 

32000/220/10 ɉɋ «ɇɉɋ-15» 
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14 ɈɐȿɇɄȺ ɇȺȾȿɀɇɈɋɌɂ ɉɂɌȺɇɂə ɉɈɌɊȿȻɂɌȿɅȿɃ 10 Ʉȼ ɉɋ 

«ɇɉɋ-15» 

 
 
ɉɨɞ ɧɚɞɟɠɧɨɫɬɶɸ ɩɨɧɢɦɚɟɬɫɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɢɫɬɟɦɵ ɫɢɫɬɟɦɵ 

ɜɵɩɨɥɧɹɬɶ ɡɚɞɚɧɧɵɟ ɮɭɧɤɰɢɢ, ɫɨɯɪɚɧɹɹ ɩɨɤɚɡɚɬɟɥɢ ɛɟɡɚɜɚɪɢɣɧɨɫɬɢ ɜ ɡɚɞɚɧɧɵɯ 

ɭɫɥɨɜɢɹɯ ɷɤɫɩɥɭɚɬɚɰɢɢ. ɇɚɞɟɠɧɨɫɬɶ ɫɢɫɬɟɦɵ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɬɚɤɢɦɢ ɟɟ 

ɫɜɨɣɫɬɜɚɦɢ ɢ ɫɜɨɣɫɬɜɚɦɢ ɷɥɟɦɟɧɬɨɜ, ɤɚɤ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ, ɛɟɡɨɬɤɚɡɧɨɫɬɶ, 

ɪɟɦɨɧɬɨɩɪɢɝɨɞɧɨɫɬɶ, ɞɨɥɝɨɜɟɱɧɨɫɬɶ, ɠɢɜɭɱɟɫɬɶ.  

ɋɢɫɬɟɦɚ ɫɨɫɬɨɢɬ ɢɡ ɫɚɦɨɫɬɨɹɬɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɩɪɢ ɷɬɨɦ, ɤɚɤ ɩɪɚɜɢɥɨ, 

ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɡɚɜɢɫɢɦɨɫɬɢ ɦɟɠɞɭ  ɩɚɪɚɦɟɬɪɚɦɢ ɪɟɠɢɦɨɜ ɨɬɞɟɥɶɧɵɯ 

ɷɥɟɦɟɧɬɨɜ ɫɢɫɬɟɦɵ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɩɪɢɛɥɢɠɟɧɧɨ. Ɉɬɤɚɡ ɫɢɫɬɟɦɵ ɢɥɢ ɟɟ 

ɷɥɟɦɟɧɬɚ ɜ ɜɵɩɨɥɧɟɧɢɢ ɡɚɞɚɧɧɵɯ ɮɭɧɤɰɢɣ ɧɚɫɬɭɩɚɟɬ ɜ ɪɟɡɭɥɶɬɚɬɟ ɨɬɤɚɡɚ 

ɞɪɭɝɢɯ ɷɥɟɦɟɧɬɨɜ, ɨɬɤɚɡɨɜ ɩɪɨɬɢɜɨɚɜɚɪɢɣɧɨɣ ɚɜɬɨɦɚɬɢɤɢ. Ɋɚɡɞɟɥɟɧɢɟ ɧɚ 

ɷɥɟɦɟɧɬ ɢ ɫɢɫɬɟɦɭ ɧɨɫɢɬ ɭɫɥɨɜɧɵɣ ɯɚɪɚɤɬɟɪ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɟɲɚɟɦɨɣ 

ɡɚɞɚɱɢ ɨɞɧɢ ɢ ɬɟ ɠɟ ɮɢɡɢɱɟɫɤɢɟ ɨɛɴɟɤɬɵ ɢɥɢ ɢɯ ɫɨɜɨɤɭɩɧɨɫɬɢ ɦɨɝɭɬ 

ɪɚɫɫɦɚɬɪɢɜɚɬɶɫɹ ɢ ɤɚɤ ɫɢɫɬɟɦɚ, ɢ ɤɚɤ ɷɥɟɦɟɧɬ. Ɋɚɫɫɦɨɬɪɢɦ ɩɨɞɪɨɛɧɨ ɪɚɫɱɟɬ 

ɧɚɞɟɠɧɨɫɬɢ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɩɨɬɪɟɛɢɬɟɥɟɣ 10 ɤȼ ɉɋ «ɇɉɋ-15» ɩɚɪɚɦɟɬɪɵ 

ɷɥɟɦɟɧɬɨɜ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 15 

 

Ɍɚɛɥɢɰɚ 15 - ɉɚɪɚɦɟɬɪɵ ɷɥɟɦɟɧɬɨɜ 

ɗɥɟɦɟɧɬ λ, 1/ɝɨɞ tɜ, ɱɚɫɨɜ λɩɪ, 1/ɝɨɞ tɩɪ, ɱɚɫɨɜ. 
ȼɵɤɥɸɱɚɬɟɥɶ 220 ɤȼ 0,003 20 0,8 12 

Ɋɚɡɴɟɞɢɧɢɬɟɥɶ 220 ɤȼ 0,01 11 0,834 5 

ȼɨɡɞɭɲɧɚɹ ɥɢɧɢɹ 220 ɤȼ 
(ɧɚ 100 ɤɦ) 1,7 7 3,8 15 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪ 220 ɤȼ 0,014 70 0,75 28 

ȼɵɤɥɸɱɚɬɟɥɶ 10 ɤȼ 0,003 20 0,86 8 

ɋɛɨɪɧɵɟ ɲɢɧɵ 10 ɤȼ (ɧɚ 
ɨɞɧɨ ɩɪɢɫɨɟɞɢɧɟɧɢɟ) 0,03 7 0,834 2 

 
Ɉɛɨɡɧɚɱɟɧɢɟ ɷɥɟɦɟɧɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 12, ɫɯɟɦɚ ɡɚɦɟɳɟɧɢɹ 

ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 13  
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1 ɫ.ɲ.

ɇɉɋ-13 ɉɋ ɋɭɧɬаɪ ɇɉɋ-14 1Ц ɇɉɋ-14 2Ц

2 ɫ.ɲ.

1

2

3

2

2

3

4

5

6

7

2

5

6

7

1
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3

2
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2

1

2

3

2

2

3

2

 

Ɋɢɫɭɧɨɤ 12 – Ɉɛɨɡɧɚɱɟɧɢɟ ɷɥɟɦɟɧɬɨɜ ɫɯɟɦɵ ɡɚɦɟɳɟɧɢɹ 

 

1 2 3 2 4 2 3 2 5 6 7

1 2 3 2

1 2 3 2 4 2 3 2 5 6 7

1 2 3 2

 

Ɋɢɫɭɧɨɤ 13 – ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ 

 

ȼ ɤɚɱɟɫɬɜɟ ɩɨɤɚɡɚɬɟɥɟɣ ɧɚɞɟɠɧɨɫɬɢ ɤɚɤ ɨɬɞɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɬɚɤ ɢ 

ɫɢɫɬɟɦ ɜ ɩɪɚɤɬɢɱɟɫɤɢɯ ɢɧɠɟɧɟɪɧɵɯ ɪɚɫɱɟɬɚɯ ɩɪɢɧɢɦɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: ɩɚɪɚɦɟɬɪ ɩɨɬɨɤɚ ɨɬɤɚɡɨɜ (ɫɪɟɞɧɟɟ ɤɨɥɢɱɟɫɬɜɨ ɨɬɤɚɡɨɜ); 

ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ tɜ, ɱɚɫɨɜ. Ⱦɨɩɨɥɧɢɬɟɥɶɧɨ ɞɥɹ ɪɚɫɱɟɬɨɜ 

ɩɨɤɚɡɚɬɟɥɟɣ ɧɚɞɟɠɧɨɫɬɢ ɷɥɟɦɟɧɬɵ ɫɢɫɬɟɦɵ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɩɚɪɚɦɟɬɪɨɦ 

ɩɨɬɨɤɚ ɩɪɟɞɧɚɦɟɪɟɧɧɵɯ ɨɬɤɥɸɱɟɧɢɣ; ɢɯ ɫɪɟɞɧɟɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶɸ, ɱɚɫɨɜ . 

Ɉɩɪɟɞɟɥɹɟɦ ɜɟɪɨɹɬɧɨɫɬɶ ɨɬɤɥɸɱɟɧɢɹ ɤɚɠɞɨɝɨ ɷɥɟɦɟɧɬɚ ɩɨ ɮɨɪɦɭɥɚɦ: 

Ⱦɥɹ ɜɨɡɞɭɲɧɨɣ ɥɢɧɢɢ ɜɟɪɨɹɬɧɨɫɬɶ ɨɬɤɚɡɚ ɨɩɪɟɞɟɥɹɟɬɫɹ: 

 
5

1 1029,16
100

1
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                                                              (85) 
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                                                              (86) 
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ɝɞɟ ȽT  – ɱɢɫɥɨ ɱɚɫɨɜ ɜ ɝɨɞɭ (ɱɚɫ). 

l   - ɞɥɢɧɚ ȼɅ (ɤɦ). 

Ⱦɥɹ ɲɢɧ 10 ɤȼ: 

 
41068,113

8760

703,0 





 ɩɪ
Ƚ

ɜɲɲ
ɲ n

T

t
q


                                                                              (87) 

 
Ⱦɥɹ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ 220 ɤȼ: 
 

51026,1
8760

1101,0 






Ƚ

ɜɪɪ
ɪ T

t
q


                                                                                              (88) 

 
Ⱦɥɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 220 ɤȼ: 
 

41012,1
8760

70014,0 






Ƚ

ɜɬɬ
ɬ T

t
q


                                                                                          (89) 

Ⱦɥɹ ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ: 
 

  ɨɩɨɩɫɦɟɠɤɡ
Ƚ

ɜɜ
ɜ Naqa

T

t
q 


 220220

                                                                                 (90)             

 
ɝɞɟ ɤɡa  - ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɱɚɫɬɨɬɚ ɨɬɤɚɡɨɜ ɩɪɢ ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ ɨɬɤɥɸɱɟɧɢɹɯ 

ɩɨɜɪɟɠɞɟɧɧɵɯ ɫɦɟɠɧɵɯ ɷɥɟɦɟɧɬɨɜ ɫɟɬɢ ɤɡa = 0,005; 

ɫɦɟɠq  - ɜɟɪɨɹɬɧɨɫɬɶ ɨɬɤɚɡɚ ɫɦɟɠɧɨɝɨ ɫ ɜɵɤɥɸɱɚɬɟɥɟɦ ɷɥɟɦɟɧɬɚ ɫɟɬɢ; 

ɨɩa  - ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɱɚɫɬɨɬɚ ɨɬɤɚɡɨɜ ɜɵɤɥɸɱɚɬɟɥɹ ɩɪɢ ɨɩɟɪɚɬɢɜɧɵɯ  

ɩɟɪɟɤɥɸɱɟɧɢɹɯ ɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɟ ɨɩa = 0,003; 

ɨɩN  - ɱɢɫɥɨ ɨɩɟɪɚɬɢɜɧɵɯ ɩɟɪɟɤɥɸɱɟɧɢɣ ɡɚ ɝɨɞ, ɞɥɹ ɞɚɧɧɨɣ ɫɯɟɦɵ 

ɩɪɢɧɢɦɚɟɦ ɨɩN  = 2. 

Ⱦɥɹ ɜɵɤɥɸɱɚɬɟɥɹ 220 ɤȼ ɜ ɞɚɧɧɨɣ ɫɯɟɦɟ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ 

ɡɚɳɢɳɚɟɦɵɦɢ ɫɦɟɠɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɹɜɥɹɸɬɫɹ ɜɨɡɞɭɲɧɚɹ ɥɢɧɢɹ ɢ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪ. 
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  345
220 1001,62003,01012,11016,5005,0

8760

20003,0  


ɜq  

 
Ⱦɥɹ ɜɵɤɥɸɱɚɬɟɥɹ 10 ɤȼ ɫɦɟɠɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɹɜɥɹɸɬɫɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪ 

ɢ ɲɢɧɵ 10 ɤȼ 

 

  344
10 1001,62003,01068,11012,1005,0

8760

20003,0  


ɜq  

 
Ɋɚɫɫɦɨɬɪɢɦ ɩɨɞɪɨɛɧɨ ɪɚɫɱɟɬ ɧɚɞɟɠɧɨɫɬɢ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ 

ɨɬɧɨɫɢɬɟɥɶɧɨ ɲɢɧ 10 ɤȼ ɩɪɢ ɩɟɪɟɞɚɱɟ ɦɨɳɧɨɫɬɢ ɬɨɥɶɤɨ ɩɨ ɨɞɧɨɣ ɰɟɩɢ. 

Ɉɩɪɟɞɟɥɹɟɦ ɜɟɪɨɹɬɧɨɫɬɶ ɨɬɤɚɡɚ ɰɟɩɢ: 

 

8760
ɩɪɩɪɦɚɤ

iɰ

t
qq





                                                                                                                          (91) 

 

  013.0
8760

886.0
1068,11012,11001,621026,11016,5 44355 


 

ɰq  

 
ɝɞɟ i  - ɩɚɪɚɦɟɬɪ ɩɨɬɨɤɨɨɬɤɚɡɨɜ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ ɜ ɰɟɩɢ; 

            ɩɪɦɚɤ  - ɧɚɢɛɨɥɶɲɚɹ ɱɚɫɬɨɬɚ ɩɪɟɞɧɚɦɟɪɟɧɧɵɯ ɨɬɤɥɸɱɟɧɢɣ λɩɪ 

              iq  - ɜɟɪɨɹɬɧɨɫɬɶ ɨɬɤɚɡɚ i-ɝɨ ɷɥɟɦɟɧɬɚ ɰɟɩɢ  

ɉɚɪɚɦɟɬɪ ɩɨɬɨɤ ɨɬɤɚɡɨɜ ɰɟɩɢ (1/ɝɨɞ): 
 

16,186,03,0  ɩɪɦɚɤiɰ                                                                                                    (92)       

 
ȼɪɟɦɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɫɢɫɬɟɦɵ ɫɨɫɬɨɹɳɟɣ ɢɡ ɨɞɧɨɣ ɰɟɩɢ: 
 

6,379
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8760013,08760
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  (ɱɚɫ)                                                     (93) 

 
Ɉɩɪɟɞɟɥɹɟɦ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ: 
 

02,01 
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t
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ɩɥ eK  
 
 Ɉɩɪɟɞɟɥɹɟɦ ɩɚɪɚɦɟɬɪɵ ɫɢɫɬɟɦɵ ɫɨɫɬɨɹɳɟɣ ɢɡ ɜɡɚɢɦɧɨ ɪɟɡɟɪɜɢɪɭɸɳɢɯ 

ɰɟɩɟɣ, ɜɟɪɨɹɬɧɨɫɬɶ ɨɬɤɚɡɚ (ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɪɚɫɱɟɬ ɪɚɛɨɬɚ ȺȼɊ): 
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ɉɚɪɚɦɟɬɪ ɩɨɬɨɤɨɨɬɤɚɡɨɜ: 
 

   4
2 103,9

8760
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t
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
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ɋɪɟɞɧɟɟ ɜɪɟɦɹ ɛɟɡɨɬɤɚɡɧɨɣ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ: 
 

111
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 
ɰ

ɫT


   (ɥɟɬ)                                                                                                     (94)    

 
Ɋɚɫɱɟɬɧɨɟ ɜɪɟɦɹ ɛɟɡɨɬɤɚɡɧɨɣ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ: 
 

6,11
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
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

  (ɥɟɬ)                                                                                                 (95)      

 
Ɋɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ ɧɚɞɟɠɧɨɫɬɢ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɩɨɤɚɡɵɜɚɟɬ ɜɵɫɨɤɭɸ 

ɠɢɜɭɱɟɫɬɶ ɨɛɴɟɤɬɚ ɜ ɱɚɫɬɧɨɫɬɢ ɉɋ «ɇɉɋ-15» ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɪɚɡɥɢɱɧɵɯ ɟɝɨ 

ɷɥɟɦɟɧɬɨɜ. 
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15 ȻȿɁɈɉȺɋɇɈɋɌɖ ɂ ɗɄɈɅɈȽɂɑɇɈɋɌɖ 
 
 
 15.1 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɪɚɛɨɬɵ 

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɦɨɞɟɪɧɢɡɚɰɢɹ  ɩɨɞɫɬɚɧɰɢɢ 220 ɤȼ 

«ɇɉɋ-15», ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɭɫɬɚɧɨɜɤɚ ɧɚ ɞɚɧɧɨɣ ɉɋ ɞɜɭɯ ɞɜɭɯ ɨɛɦɨɬɨɱɧɵɯ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɢɩɚ ɌɊȾɇ 32000/220.  

Ⱦɥɹ ɫɧɢɠɟɧɢɹ ɜɨɡɞɟɣɫɬɜɢɹ ɜɪɟɞɧɵɯ ɢ ɨɩɚɫɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 

ɮɚɤɬɨɪɨɜ ɧɚ ɩɨɞɫɬɚɧɰɢɢ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɭɫɬɚɧɨɜɤɚ ɫɨɜɪɟɦɟɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, 

ɜ ɱɚɫɬɧɨɫɬɢ ɷɥɟɝɚɡɨɜɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ ɨɬɟɱɟɫɬɜɟɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɤɨɬɨɪɵɟ 

ɹɜɥɹɸɬɫɹ ɛɟɡɨɩɚɫɧɵɦɢ ɜ ɨɬɧɨɲɟɧɢɢ ɜɡɪɵɜɨɛɟɡɨɩɚɫɧɨɫɬɢ ɢ 

ɩɨɠɚɪɨɛɟɡɨɩɚɫɧɨɫɬɢ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɭɫɬɚɪɟɜɲɢɦɢ ɦɚɫɥɹɧɵɦɢ ɜɵɤɥɸɱɚɬɟɥɹɦɢ. 

ȼɫɟ ɪɚɛɨɬɵ ɩɨ ɩɟɪɟɜɨɨɪɭɠɟɧɢɸ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, ɷɥɟɤɬɪɨɦɨɧɬɚɠɧɵɟ ɢ 

ɧɚɥɚɞɨɱɧɵɟ ɪɚɛɨɬɵ ɪɚɡɪɟɲɚɟɬɫɹ ɜɵɩɨɥɧɹɬɶ ɬɨɥɶɤɨ ɩɪɢ ɧɚɥɢɱɢɢ ɩɪɨɟɤɬɚ 

ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ (ɉɉɊ) ɢɥɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɤɚɪɬ (ɌɄ), ɭɬɜɟɪɠɞɟɧɧɵɯ 

ɝɥɚɜɧɵɦ ɢɧɠɟɧɟɪɨɦ ɷɥɟɤɬɪɨɦɨɧɬɚɠɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ, ɜ ɤɨɬɨɪɵɯ ɞɥɹ ɤɚɠɞɨɝɨ ɢɡ 

ɜɵɩɨɥɧɹɟɦɵɯ ɜɢɞɨɜ ɪɚɛɨɬ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɤɨɧɤɪɟɬɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɬɟɯɧɢɤɟ 

ɛɟɡɨɩɚɫɧɨɫɬɢ /ɉɪɚɜɢɥɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɥɢɧɢɣ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ 

ɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɷɥɟɤɬɪɨɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɊȾ 153-34.3-03.285-2002/.  

ɉɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɪɚɛɨɬ ɞɨɥɠɧɵ ɫɨɛɥɸɞɚɬɶɫɹ ɬɪɟɛɨɜɚɧɢɹ 

ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ ɇɌȾ ɢ ɥɨɤɚɥɶɧɵɯ ɞɨɤɭɦɟɧɬɨɜ ɦɨɧɬɚɠɧɵɯ ɨɪɝɚɧɢɡɚɰɢɣ: 

1. ɂɧɫɬɪɭɤɰɢɣ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɞɥɹ ɤɚɠɞɨɣ ɩɪɨɮɟɫɫɢɢ ɢ ɧɚ ɨɬɞɟɥɶɧɵɟ 

ɜɢɞɵ ɪɚɛɨɬ. 

2. ɉɪɚɜɢɥ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɥɢɧɢɣ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ ɢ 

ɩɪɨɢɡɜɨɞɫɬɜɟ ɷɥɟɤɬɪɨɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ /ɊȾ 153-34.3-03.285-2002/. 

3. ɉɪɚɜɢɥ ɭɫɬɪɨɣɫɬɜɚ ɢ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɪɭɡɨɩɨɞɴɟɦɧɵɯ 

ɤɪɚɧɨɜ /ɉȻ-10-382-00/. 

4. Ɇɟɠɨɬɪɚɫɥɟɜɵɯ ɩɪɚɜɢɥ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɩɪɢ ɩɨɝɪɭɡɨɱɧɨ-

ɪɚɡɝɪɭɡɨɱɧɵɯ ɪɚɛɨɬɚɯ ɢ ɪɚɡɦɟɳɟɧɢɢ ɝɪɭɡɨɜ /ɉɈɌ ɊɆ 007-98/. 

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

Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ». 
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6. ɋɇɢɉ 12-04-2002 «Ȼɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ. ɑɚɫɬɶ 2. 

ɋɬɪɨɢɬɟɥɶɧɨɟ ɩɪɨɢɡɜɨɞɫɬɜɨ». 

7. ɉɪɚɜɢɥɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɪɚɛɨɬɟ ɫ ɢɧɫɬɪɭɦɟɧɬɚɦɢ ɢ 

ɩɪɢɫɩɨɫɨɛɥɟɧɢɹɦɢ / ɋɈ 153-34.03.204/. 

8. ɉɪɚɜɢɥɚ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɩɪɟɞɩɪɢɹɬɢɣ 

/ɋɈ 34.03.301-00/. 

9. ɂɧɫɬɪɭɤɬɢɜɧɵɟ ɭɤɚɡɚɧɢɹ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɪɟɦɨɧɬɧɨ-

ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬɚɯ ɜɛɥɢɡɢ ɞɟɣɫɬɜɭɸɳɟɝɨ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɷɧɟɪɝɨɩɪɟɞɩɪɢɹɬɢɣ /ɋɈ 153-34.03.224/ 

10. ɂɧɫɬɪɭɤɰɢɹ ɩɨ ɨɪɝɚɧɢɡɚɰɢɢ ɢ ɩɪɨɢɡɜɨɞɫɬɜɭ ɪɚɛɨɬ ɩɨɜɵɲɟɧɧɨɣ 

ɨɩɚɫɧɨɫɬɢ /ɋɈ 34.03.284-96/ 

Ɉɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɦɟɪ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ ɇɌȾ 

ɭɤɚɡɵɜɚɸɬɫɹ ɜ ɪɚɡɞɟɥɟ «Ɍɪɟɛɨɜɚɧɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ» ɉɉɊ ɢɥɢ ɌɄ. 

ɇɟɩɨɫɪɟɞɫɬɜɟɧɧɵɟ ɪɭɤɨɜɨɞɢɬɟɥɢ ɢ ɢɫɩɨɥɧɢɬɟɥɢ ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɩɟɪɟɞ 

ɞɨɩɭɫɤɨɦ ɤ ɢɯ ɜɵɩɨɥɧɟɧɢɸ ɞɨɥɠɧɵ ɛɵɬɶ ɨɡɧɚɤɨɦɥɟɧɵ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ 

ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɦɟɫɬɟ ɪɚɛɨɬ ɫ ɮɚɤɬɢɱɟɫɤɢɦɢ ɭɫɥɨɜɢɹɦɢ ɬɪɭɞɚ, ɡɧɚɬɶ ɢ 

ɜɵɩɨɥɧɹɬɶ ɧɨɪɦɵ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ ɨɛɴɟɦɟ ɩɨɪɭɱɟɧɧɵɯ ɪɚɛɨɬ. 

Ʉ ɜɪɟɞɧɵɦ ɮɚɤɬɨɪɚɦ ɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ  ɫɥɟɞɭɟɬ ɨɬɧɟɫɬɢ ɷɥɟɤɬɪɢɱɟɫɤɢɟ 

ɢ ɦɚɝɧɢɬɧɵɟ ɩɨɥɹ ɩɪɨɦɵɲɥɟɧɧɨɣ ɱɚɫɬɨɬɵ, ɜɨɡɧɢɤɚɸɳɢɟ ɩɪɢ ɪɚɛɨɬɟ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨɞɫɬɚɧɰɢɣ ɢ ɥɢɧɢɣ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱ, ɚɤɭɫɬɢɱɟɫɤɢɟ ɲɭɦɵ ɨɬ 

ɪɚɛɨɬɵ ɫɢɥɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ (ɨɫɨɛɟɧɧɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɢ ɜɨɡɞɭɲɧɵɯ 

ɜɵɤɥɸɱɚɬɟɥɟɣ). 

15.2 Эɤɨɥɨɝɢɱɧɨɫɬɶ ɪɚɛɨɬɵ. 

Ɉɫɧɨɜɧɵɦ ɢɫɬɨɱɧɢɤɨɦ ɡɚɝɪɹɡɧɟɧɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɧɚ ɩɨɞɫɬɚɧɰɢɹɯ 

ɹɜɥɹɟɬɫɹ ɦɚɫɥɨ. Ɂɚɝɪɹɡɧɟɧɢɟ ɦɨɠɟɬ ɩɪɨɢɡɨɣɬɢ ɜɨ ɜɪɟɦɹ ɚɜɚɪɢɣ, ɪɟɦɨɧɬɧɵɯ 

ɪɚɛɨɬ. Ɋɚɫɫɦɨɬɪɢɦ ɡɚɳɢɬɭ ɨɬ ɡɚɝɪɹɡɧɟɧɢɣ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ.  

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɡɚɝɪɹɡɧɟɧɢɹ ɨɤɪɭɠɚɸɳɟɣ 

ɬɟɪɪɢɬɨɪɢɢ ɩɪɢ ɚɜɚɪɢɣɧɨɦ ɜɵɛɪɨɫɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ ɦɚɫɥɚ ɢ 

ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɨɠɚɪɚ ɩɪɨɟɤɬɨɦ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ 

ɫɨɨɪɭɠɟɧɢɟ ɦɚɫɥɨɩɪɢɟɦɧɢɤɨɜ. 
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ɇɚ ɩɨɞɫɬɚɧɰɢɢ «ɇɉɋ-15» ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ 2 ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɦɚɪɤɢ 

ɌɊȾɇ 32000/220  ɫ ɪɚɡɦɟɪɚɦɢ (ɦ) 8,4×5,55×7,85 ɢ ɦɚɫɫɨɣ ɦɚɫɥɚ 27 ɬ. 

ɉɪɢɧɢɦɚɟɦ ɫɥɟɞɭɸɳɢɟ ɭɫɥɨɜɢɹ  

1) Ƚɚɛɚɪɢɬɵ ɞɚɧɧɨɝɨ ɦɚɫɥɨɩɪɢɟɦɧɢɤɚ ɜɵɫɬɭɩɚɸɬ ɡɚ ɝɚɛɚɪɢɬɵ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ 1,5 ɦ. 

2) Ɇɚɫɥɨɩɪɢɟɦɧɢɤ ɞɨɥɠɟɧ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶɫɹ ɡɚɤɪɵɬɨɝɨ ɬɢɩɚ 

ɜɦɟɳɚɸɳɢɣ ɩɨɥɧɵɣ ɨɛɴɟɦ ɦɚɫɥɚ, ɚ ɬɚɤɠɟ 80 % ɨɛɳɟɝɨ (ɫ ɭɱɟɬɨɦ 30-ɦɢɧɭɬɧɨɝɨ 

ɡɚɩɚɫɚ) ɪɚɫɯɨɞɚ ɜɨɞɵ ɨɬ ɫɪɟɞɫɬɜ ɩɨɠɚɪɨɬɭɲɟɧɢɹ. 

Ɇɚɫɥɨɩɪɢɟɦɧɢɤ ɦɚɫɥɚ ɜɵɩɨɥɧɹɟɦ ɫ ɭɫɬɚɧɨɜɤɨɣ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɪɟɲɟɬɤɢ 

ɧɚ ɦɚɫɥɨɩɪɢɟɦɧɢɤɟ, ɩɨɜɟɪɯ ɤɨɬɨɪɨɣ ɧɚɫɵɩɚɧ ɝɪɚɜɢɣ ɢɥɢ ɳɟɛɟɧɶ ɬɨɥɳɢɧɨɣ 

ɫɥɨɹ 0,25 ɦ; 

ȼɟɪɯɧɢɣ ɭɪɨɜɟɧɶ ɳɟɛɧɹ ɧɚɯɨɞɢɬɫɹ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɧɟ ɦɟɧɟɟ ɱɟɦ 75 ɦɦ 

ɧɢɠɟ ɭɪɨɜɧɹ ɨɤɪɭɠɚɸɳɟɣ ɩɥɚɧɢɪɨɜɤɢ. 

3) Ɇɚɫɥɨɩɪɢɟɦɧɢɤ ɨɛɨɪɭɞɭɟɬɫɹ ɫɩɟɰɢɚɥɶɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɟɣ ɨ ɧɚɥɢɱɢɢ 

ɜɨɞɵ ɫ ɜɵɜɨɞɨɦ ɫɢɝɧɚɥɚ ɧɚ ɳɢɬ ɭɩɪɚɜɥɟɧɢɹ. ȼɧɭɬɪɟɧɧɢɟ ɩɨɜɟɪɯɧɨɫɬɢ 

ɦɚɫɥɨɩɪɢɟɦɧɢɤɚ, ɡɚɳɢɳɟɧɵ ɦɚɫɥɨɫɬɨɣɤɢɦ ɩɨɤɪɵɬɢɟɦ 

Ɋɚɫɫɦɨɬɪɢɦ ɩɨɞɪɨɛɧɨ ɪɚɫɱɟɬ ɦɚɫɥɨɩɪɢɟɦɧɢɤɚ. ɇɚ ɪɢɫɭɧɤɟ  ɩɪɟɞɫɬɚɜɥɟɧɨ 

ɫɯɟɦɚɬɢɱɧɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɦɚɫɥɨɩɪɢɟɦɧɢɤɚ ɛɟɡ ɨɬɜɨɞɚ ɦɚɫɥɚ. 

 

Δ

Δ

Δ

Δ A

ȼ  

 

Ɋɢɫɭɧɨɤ  12 – Ɇɚɫɥɨɩɪɢɟɦɧɢɤ ɜɢɞ ɫɜɟɪɯɭ 
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ɇɚɯɨɞɢɦ ɨɛɴɟɦ ɦɚɫɥɚ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɩɨ ɮɨɪɦɭɥɟ: 

 

68,30
88,0

0,27



M

Vɬɪɦ  (ɦ³)                                                                                                    (96)                  

  
ɝɞɟ  M  – ɦɚɫɫɚ ɦɚɫɥɚ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɫɨɝɥɚɫɧɨ ɩɚɫɩɨɪɬɧɵɦ ɞɚɧɧɵɦ 15,0 

ɬɨɧɧ. 

  – ɩɥɨɬɧɨɫɬɶ ɦɚɫɥɚ 0,88 (ɬ/ɦ³) 

ɇɚɯɨɞɢɦ ɩɥɨɳɚɞɶ ɦɚɫɥɨɩɪɢɟɦɧɢɤɚ ɩɨ ɮɨɪɦɭɥɟ: 

 
        47,975,1255,55,124,822  BASɦɩ  (ɦ²)   (97)     

 
ɝɞɟ  A , B  – ɞɥɢɧɧɚ ɢ ɲɢɪɢɧɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ (ɦ) 

  – ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɛɨɤɨɜɨɣ ɫɬɟɧɤɨɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɢ ɫɬɟɧɤɨɣ 

ɦɚɫɥɨɩɪɢɟɦɧɢɤɚ [12]: 

ɉɥɨɳɚɞɶ ɛɨɤɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 

 
    02,21985,7255,54,82  HBASɛɩ   (ɦ²)                                            (98)                   

  
ɝɞɟ H  – ɜɵɫɨɬɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ (ɦ) 

ɇɨɪɦɢɪɨɜɚɧɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɩK   ɢ ɧɨɪɦɚɬɢɜɧɨɟ ɜɪɟɦɹ 

ɬɭɲɟɧɢɹ t   ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɪɚɜɧɵ: 

 
2,0ɩK (ɥ/(ɫ×ɦ²)) 

 

 1800t (ɫɟɤ) 

 
ɇɚɯɨɞɢɦ ɨɛɴɟɦ ɜɨɞɵ ɧɟɨɛɯɨɞɢɦɵɣ ɞɥɹ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ  
 

      93,1131002,21947,9718002,010 33
2  

ɛɩɦɩɩOH SStKV (ɦ³)(99) 
 
ɇɚɯɨɞɢɦ ɨɛɴɟɦ ɦɚɫɥɨɩɪɢɟɦɧɢɤɚ ɧɟɨɛɯɨɞɢɦɵɣ ɞɥɹ ɩɪɢɟɦɚ 100 % ɦɚɫɥɚ ɢ 

80 % ɜɨɞɵ  

 
82,12193,1138,068,308,0 22  OHɬɪɦOɬɦH VVV   (ɦ³)                         

 



 71 

ɇɚɯɨɞɢɦ ɝɥɭɛɢɧɭ ɦɚɫɥɨɩɪɢɟɦɧɢɤɚ ɞɥɹ ɩɪɢɟɦɚ ɜɫɟɣ ɠɢɞɤɨɫɬɢ  OɬɦHV 2  

 

25,1
47,97

82,1212 
ɦɩ

OɬɦH
ɦɩ S

V
H  (ɦ)                                                                                      (100)                   

  
ȼɵɫɨɬɚ ɝɪɚɜɢɣɧɨɣ ɩɨɞɭɲɤɢ : 
 

25,0ɝH  (ɦ) 
 
ȼɵɫɨɬɚ ɜɨɡɞɭɲɧɨɣ ɩɪɨɫɥɨɣɤɢ :  
 

05,0ɜɩH  (ɦ) 
 
ɉɨɥɧɚɹ ɜɵɫɨɬɚ ɦɚɫɥɨɩɪɢɟɦɧɢɤɚ  
 

55,125,005,025,1  ɝɜɩɦɩɩɦɩ HHHH  (ɦ)                                         (101)                   
 

15.3 Чɪɟɡɜɵɱɚɣɧɵɟ ɫɢɬɭɚɰɢɢ 

ɉɪɢ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɉɋ ɞɨɥɠɧɵ ɫɨɛɥɸɞɚɬɶɫɹ ɧɨɪɦɵ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ 

ɛɟɡɨɩɚɫɧɨɫɬɢ ɜɨ ɢɡɛɟɠɚɧɢɟ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɨɜ. 

Ⱦɥɹ ɫɧɢɠɟɧɢɹ ɜɨɡɞɟɣɫɬɜɢɹ ɜɪɟɞɧɵɯ ɢ ɨɩɚɫɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 

ɮɚɤɬɨɪɨɜ ɧɚ ɩɨɞɫɬɚɧɰɢɢ «ɇɉɋ-15» ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɭɫɬɚɧɨɜɤɚ ɫɨɜɪɟɦɟɧɧɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ, ɜ ɱɚɫɬɧɨɫɬɢ ɷɥɟɝɚɡɨɜɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ, ɤɨɬɨɪɵɟ ɹɜɥɹɸɬɫɹ 

ɛɟɡɨɩɚɫɧɵɦɢ ɜ ɨɬɧɨɲɟɧɢɢ ɜɡɪɵɜɨɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɩɨɠɚɪɨɛɟɡɨɩɚɫɧɨɫɬɢ ɩɨ 

ɫɪɚɜɧɟɧɢɸ ɫ ɭɫɬɚɪɟɜɲɢɦɢ ɦɚɫɥɹɧɵɦɢ ɜɵɤɥɸɱɚɬɟɥɹɦɢ. 

Ɋɚɫɫɦɨɬɪɢɦ ɡɚɳɢɬɧɵɟ ɫɪɟɞɫɬɜɚ ɨɬ ɫɥɟɞɭɸɳɢɯ ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɣ: 

ɩɨɠɚɪ ɧɚ ɈɊɍ, ɩɪɹɦɨɣ ɭɞɚɪ ɦɨɥɧɢɢ ɜ ɈɊɍ «ɇɉɋ-15». 

ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ. ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɧɚ ɉɋ «ɇɉɋ-15» 

ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɷɥɟɝɚɡɨɜɵɟ ɜɵɤɥɸɱɚɬɟɥɢ, ɫɧɢɠɚɟɬɫɹ ɭɪɨɜɟɧɶ ɜɨɡɧɢɤɧɨɜɟɧɢɹ 

ɑɋ ɧɚ ɈɊɍ. 

ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ 

ɥɸɞɟɣ ɢ ɫɨɯɪɚɧɟɧɢɹ ɦɚɬɟɪɢɚɥɶɧɵɯ ɰɟɧɧɨɫɬɟɣ ɩɪɟɞɩɪɢɹɬɢɹ ɧɚ ɜɫɟɯ ɫɬɚɞɢɹɯ ɟɝɨ 

ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ. 

Ɉɫɧɨɜɧɵɦɢ ɫɢɫɬɟɦɚɦɢ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɹɜɥɹɸɬɫɹ ɫɢɫɬɟɦɵ 

ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɨɠɚɪɚ ɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɡɚɳɢɬɵ, ɜɤɥɸɱɚɹ ɨɪɝɚ-
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ɧɢɡɚɰɢɨɧɧɨ-ɬɟɯɧɢɱɟɫɤɢɟ ɦɟɪɨɩɪɢɹɬɢɹ. 

ɋɢɫɬɟɦɭ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɨɠɚɪɚ  ɧɚ ɉɋ «ɇɉɋ-15»  ɫɨɫɬɚɜɥɹɟɬ ɤɨɦɩɥɟɤɫ 

ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ, ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ 

ɢɫɤɥɸɱɟɧɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɚ. ɉɪɟɞɨɬɜɪɚɳɟɧɢɟ ɩɨɠɚɪɚ 

ɞɨɫɬɢɝɚɟɬɫɹ: ɭɫɬɪɚɧɟɧɢɟɦ ɨɛɪɚɡɨɜɚɧɢɹ ɝɨɪɸɱɟɣ ɫɪɟɞɵ; ɭɫɬɪɚɧɟɧɢɟɦ 

ɨɛɪɚɡɨɜɚɧɢɹ ɜ ɝɨɪɸɱɟɣ ɫɪɟɞɟ ɢɫɬɨɱɧɢɤɚ ɡɚɠɢɝɚɧɢɹ; ɩɨɞɞɟɪɠɚɧɢɟɦ 

ɬɟɦɩɟɪɚɬɭɪɵ ɝɨɪɸɱɟɣ ɫɪɟɞɵ ɧɢɠɟ ɦɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɨɣ; ɩɨɞɞɟɪɠɚɧɢɟ ɜ 

ɝɨɪɸɱɟɣ ɫɪɟɞɟ ɞɚɜɥɟɧɢɹ ɧɢɠɟ ɦɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɨɝɨ ɢ ɞɪɭɝɢɦɢ ɦɟɪɚɦɢ. 

ɋɢɫɬɟɦɭ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɡɚɳɢɬɵ ɧɚ ɉɋ «ɇɉɋ-15»   ɫɨɫɬɚɜɥɹɟɬ 

ɤɨɦɩɥɟɤɫ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ, ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ 

ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɥɸɞɟɣ ɨɩɚɫɧɵɯ ɮɚɤɬɨɪɨɜ ɩɨɠɚɪɚ ɢ 

ɨɝɪɚɧɢɱɟɧɢɟ ɦɚɬɟɪɢɚɥɶɧɨɝɨ ɭɳɟɪɛɚ ɨɬ ɧɟɝɨ.  

ɉɪɨɬɢɜɨɩɨɠɚɪɧɚɹ ɡɚɳɢɬɚ ɧɚ ɉɋ «ɇɉɋ-15»   ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ:  

- ɦɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɵɦ ɩɪɢɦɟɧɟɧɢɟɦ ɧɟɝɨɪɸɱɢɯ ɢ ɬɪɭɞɧɨɝɨɪɸɱɢɯ 

ɜɟɳɟɫɬɜ ɢ ɦɚɬɟɪɢɚɥɨɜ ɜɦɟɫɬɨ ɩɨɠɚɪɨɨɩɚɫɧɵɯ;  

- ɨɝɪɚɧɢɱɟɧɢɟɦ ɤɨɥɢɱɟɫɬɜɚ ɝɨɪɸɱɢɯ ɜɟɳɟɫɬɜ ɢ ɢɯ ɪɚɡɦɟɳɟɧɢɹ; ɢɡɨɥɹɰɢɟɣ 

ɝɨɪɸɱɟɣ ɫɪɟɞɵ; 

- ɩɪɟɞɨɬɜɪɚɳɟɧɢɟɦ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɨɠɚɪɚ ɡɚ ɩɪɟɞɟɥɵ ɨɱɚɝɚ;  

- ɩɪɢɦɟɧɟɧɢɟɦ ɪɚɡɥɢɱɧɵɯ ɫɪɟɞɫɬɜ ɩɨɠɚɪɨɬɭɲɟɧɢɹ;  

- ɩɪɢɦɟɧɟɧɢɟɦ ɤɨɧɫɬɪɭɤɰɢɢ ɨɛɴɟɤɬɨɜ ɪɟɝɥɚɦɟɧɬɢɪɨɜɚɧɧɵɦɢ ɩɪɟɞɟɥɚɦɢ 

ɨɝɧɟɫɬɨɣɤɨɫɬɢ ɢ ɝɨɪɸɱɟɫɬɶɸ;  

- ɷɜɚɤɭɚɰɢɟɣ ɥɸɞɟɣ;  

- ɫɢɫɬɟɦɚɦɢ ɩɪɨɬɢɜɨɞɵɦɨɜɨɣ ɡɚɳɢɬɵ;  

- ɩɪɢɦɟɧɟɧɢɟɦ ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ ɢ ɫɪɟɞɫɬɜ ɢɡɜɟɳɟɧɢɹ ɨ ɩɨɠɚɪɟ;  

- ɨɪɝɚɧɢɡɚɰɢɟɣ ɩɨɠɚɪɧɨɣ ɨɯɪɚɧɵ ɩɪɨɦɵɲɥɟɧɧɵɯ ɨɛɴɟɤɬɨɜ. 

ɉɪɟɞɨɬɜɪɚɳɟɧɢɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɨɠɚɪɚ ɧɚ ɉɋ «ɇɉɋ-15»   

ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ:  

- ɭɫɬɪɨɣɫɬɜɨɦ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɩɪɟɝɪɚɞ (ɫɬɟɧ, ɡɨɧ, ɩɨɹɫɨɜ, ɡɚɳɢɬɧɵɯ 

ɩɨɥɨɫ, ɧɚɜɟɫɨɜ ɢ ɬ.ɩ.);  

- ɭɫɬɚɧɨɜɥɟɧɢɟɦ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɯ ɩɥɨɳɚɞɟɣ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ 
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ɨɬɫɟɤɨɜ ɢ ɫɟɤɰɢɣ;  

- ɭɫɬɪɨɣɫɬɜɨɦ ɚɜɚɪɢɣɧɨɝɨ ɨɬɤɥɸɱɟɧɢɹ ɢ ɩɟɪɟɤɥɸɱɟɧɢɹ ɚɩɩɚɪɚɬɨɜ ɢ 

ɤɨɦɦɭɧɢɤɚɰɢɣ;  

- ɩɪɢɦɟɧɟɧɢɟɦ ɫɪɟɞɫɬɜ, ɩɪɟɞɨɬɜɪɚɳɚɸɳɢɯ ɪɚɡɥɢɜ ɩɨɠɚɪɨɨɩɚɫɧɵɯ 

ɠɢɞɤɨɫɬɟɣ ɩɪɢ ɩɨɠɚɪɟ;  

- ɩɪɢɦɟɧɟɧɢɟɦ ɨɝɧɟɩɪɟɝɪɚɠɞɚɸɳɢɯ ɭɫɬɪɨɣɫɬɜ;  

- ɩɪɢɦɟɧɟɧɢɟɦ ɪɚɡɪɵɜɧɵɯ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɯ ɦɟɦɛɪɚɧ ɧɚ ɚɝɪɟɝɚɬɚɯ ɢ 

ɤɨɦɦɭɧɢɤɚɰɢɹɯ. 

Ȼɨɥɶɲɨɟ ɡɧɚɱɟɧɢɟ ɜ ɨɛɟɫɩɟɱɟɧɢɢ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢɧɚɞɥɟɠɢɬ 

ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɦ ɩɪɟɝɪɚɞɚɦ ɢ ɪɚɡɪɵɜɚɦ. ɉɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɩɪɟɝɪɚɞɵ 

ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɨɝɪɚɧɢɱɟɧɢɹ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɨɠɚɪɚ ɜɧɭɬɪɢ ɡɞɚɧɢɹ. Ʉ ɧɢɦ 

ɨɬɧɨɫɹɬɫɹ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɫɬɟɧɵ, ɩɟɪɟɤɪɵɬɢɹ, ɞɜɟɪɢ.  

ȼɢɞɵ ɩɨɠɚɪɧɨɣ ɬɟɯɧɢɤɢ, ɩɪɢɦɟɧɹɟɦɵɟ ɧɚ ɈɊɍ 220 ɤȼ ɉɋ «ɇɉɋ-15»  .  

ɉɨɠɚɪɧɚɹ ɬɟɯɧɢɤɚ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɚɹ ɞɥɹ ɡɚɳɢɬɵ ɨɬɤɪɵɬɨɝɨ 

ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ 220 ɤȼ, ɤɥɚɫɫɢɮɢɰɢɪɭɟɬɫɹ ɧɚ ɫɥɟɞɭɸɳɢɟ 

ɝɪɭɩɩɵ: ɩɨɠɚɪɧɵɟ ɦɚɲɢɧɵ, ɫɪɟɞɫɬɜɚ ɩɨɠɚɪɧɨɣ ɢ ɨɯɪɚɧɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ, 

ɨɝɧɟɬɭɲɢɬɟɥɢ, ɩɨɠɚɪɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɪɭɱɧɨɣ ɢɧɫɬɪɭɦɟɧɬ, ɢɧɜɟɧɬɚɪɶ ɢ 

ɩɨɠɚɪɧɵɟ ɫɩɚɫɚɬɟɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ. 

Ɍɭɲɟɧɢɟ ɩɨɠɚɪɚ ɜɨɞɨɣ ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ ɞɟɲɟɜɵɦ ɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ 

ɫɪɟɞɫɬɜɨɦ. ɉɨɩɚɞɚɹ ɜ ɡɨɧɭ ɝɨɪɟɧɢɹ, ɜɨɞɚ ɧɚɝɪɟɜɚɟɬɫɹ ɢ ɢɫɩɚɪɹɟɬɫɹ, ɨɬɧɢɦɚɹ 

ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɬɟɩɥɨɬɵ ɨɬ ɝɨɪɹɳɢɯ ɜɟɳɟɫɬɜ.  

ɉɪɢ ɢɫɩɚɪɟɧɢɢ ɜɨɞɵ ɨɛɪɚɡɭɟɬɫɹ ɡɧɚɱɢɬɟɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɚɪɚ, ɤɨɬɨɪɵɣ 

ɡɚɬɪɭɞɧɹɟɬ ɞɨɫɬɭɩ ɜɨɡɞɭɯɚ ɤ ɨɱɚɝɭ ɝɨɪɟɧɢɹ. Ʉɪɨɦɟ ɬɨɝɨ, ɫɢɥɶɧɚɹ ɫɬɪɭɹ ɜɨɞɵ 

ɦɨɠɟɬ ɫɛɢɬɶ ɩɥɚɦɹ, ɱɬɨ ɨɛɥɟɝɱɚɟɬ ɬɭɲɟɧɢɟ ɩɨɠɚɪɚ.  

ȼ ɤɚɱɟɫɬɜɟ ɨɝɧɟɬɭɲɚɳɢɯ ɫɪɟɞɫɬɜ ɜ ɪɚɛɨɬɟ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ: ɜ ɡɞɚɧɢɢ 

Ɉɉɍ  ɱɟɬɵɪɟ ɨɝɧɟɬɭɲɢɬɟɥɹ ɬɢɩɚ Ɉɍ-5 ɢ ɨɞɢɧ ɬɢɩɚ Ɉɍ-25, ɜ ɁɊɍ 10 ɤȼ ɞɜɚ 

ɨɝɧɟɬɭɲɢɬɟɥɹ ɬɢɩɚ Ɉɍ-5 ɢ ɨɞɢɧ ɬɢɩɚ Ɉɍ-25, ɜ ɡɞɚɧɢɢ ɫɜɹɡɢ ɚɧɚɥɨɝɢɱɧɨ ɁɊɍ 10 

ɤȼ, ɜɨɡɥɟ ɤɚɠɞɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɚɤɠɟ ɪɚɫɩɨɥɨɠɟɧɵ ɞɜɚ ɨɝɧɟɬɭɲɢɬɟɥɹ ɬɢɩɚ 

Ɉɏɉ-10, ɞɜɚ Ɉɉɋ-5, ɹɳɢɤ ɫ ɩɟɫɤɨɦ ɟɦɤɨɫɬɶɸ 0,5 ɦ³.     

 ɇɚ ɉɋ «ɇɉɋ-15»   ɨɩɪɟɞɟɥɟɧɵ ɦɟɫɬɚ ɯɪɚɧɟɧɢɹ ɡɚɳɢɬɧɵɯ ɫɪɟɞɫɬɜ ɞɥɹ 
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ɩɨɠɚɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɩɪɢ ɥɢɤɜɢɞɚɰɢɢ ɩɨɠɚɪɚ ɢ ɢɯ ɧɟɨɛɯɨɞɢɦɨɟ 

ɤɨɥɢɱɟɫɬɜɨ. ɉɪɢɦɟɧɟɧɢɟ ɷɬɢɯ ɫɪɟɞɫɬɜ ɞɥɹ ɞɪɭɝɢɯ ɰɟɥɟɣ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ. 

ɉɪɨɟɡɠɭɸ ɱɚɫɬɶ ɩɨ ɬɟɪɪɢɬɨɪɢɢ ɩɨɞɫɬɚɧɰɢɢ ɢ ɤ ɜɨɞɨɢɫɬɨɱɧɢɤɚɦ 

ɧɟɨɛɯɨɞɢɦɨ ɫɨɞɟɪɠɚɬɶ ɜ ɢɫɩɪɚɜɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɚ ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ ɪɟɝɭɥɹɪɧɨ 

ɨɱɢɳɚɬɶ ɨɬ ɫɧɟɝɚ. 

ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ, ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɟ, ɫɤɥɚɞɫɤɢɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ 

ɡɞɚɧɢɹ, ɩɨɦɟɳɟɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ ɧɚ ɩɨɞɫɬɚɧɰɢɢ ɨɛɟɫɩɟɱɟɧɵ ɩɟɪɜɢɱɧɵɦɢ 

ɫɪɟɞɫɬɜɚɦɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ (ɪɭɱɧɵɦɢ ɢ ɩɟɪɟɞɜɢɠɧɵɦɢ): ɨɝɧɟɬɭɲɢɬɟɥɹɦɢ, 

ɹɳɢɤɚɦɢ ɫ ɩɟɫɤɨɦ, ɚɫɛɟɫɬɨɜɵɦɢ ɢɥɢ ɜɨɣɥɨɱɧɵɦɢ ɩɨɤɪɵɜɚɥɚɦɢ ɢ ɞɪ. 

ɉɟɪɟɧɨɫɧɵɟ ɨɝɧɟɬɭɲɢɬɟɥɢ ɪɚɡɦɟɲɚɸɬɫɹ ɧɚ ɜɵɫɨɬɟ ɧɟ ɛɨɥɟɟ 1,5 ɦ ɨɬ 

ɭɪɨɜɧɹ ɩɨɥɚ, ɫɱɢɬɚɹ ɨɬ ɧɢɠɧɟɝɨ ɬɨɪɰɚ ɨɝɧɟɬɭɲɢɬɟɥɹ. Ⱦɨɩɭɫɤɚɟɬɫɹ ɭɫɬɚɧɨɜɤɚ 

ɨɝɧɟɬɭɲɢɬɟɥɟɣ ɜ ɬɭɦɛɚɯ ɢɥɢ ɲɤɚɮɚɯ, ɤɨɧɫɬɪɭɤɰɢɹ ɤɨɬɨɪɵɯ ɞɨɥɠɧɚ 

ɨɛɟɫɩɟɱɢɜɚɬɶ ɞɨɫɬɭɩ ɤ ɧɟɦɭ. 

Ⱦɥɹ ɪɚɡɦɟɳɟɧɢɹ ɩɟɪɜɢɱɧɵɯ ɫɪɟɞɫɬɜ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ ɧɚ ɉɋ «ɇɉɋ-15»   ɜ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɢ ɞɪɭɝɢɯ ɩɨɦɟɳɟɧɢɹɯ, ɚ ɬɚɤɠɟ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɩɨɞɫɬɚɧɰɢɢ, 

ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɩɨɠɚɪɧɵɟ ɳɢɬɵ (ɩɨɫɬɵ). Ɂɚɩɨɪɧɚɹ ɚɪɦɚɬɭɪɚ (ɤɪɚɧɵ, ɤɥɚɩɚɧɵ, 

ɤɪɵɲɤɢ ɝɨɪɥɨɜɢɧɵ) ɭɝɥɟɤɢɫɥɨɬɧɵɯ, ɯɢɦɢɱɟɫɤɢɯ, ɜɨɡɞɭɲɧɨ-ɩɟɧɧɵɯ, 

ɩɨɪɨɲɤɨɜɵɯ ɢ ɞɪɭɝɢɯ ɨɝɧɟɬɭɲɢɬɟɥɟɣ ɞɨɥɠɧɚ ɛɵɬɶ ɨɩɥɨɦɛɢɪɨɜɚɧɚ. 

ɋ ɧɚɫɬɭɩɥɟɧɢɟɦ ɦɨɪɨɡɨɜ ɩɟɧɧɵɟ ɨɝɧɟɬɭɲɢɬɟɥɢ ɩɟɪɟɧɨɫɹɬɫɹ ɜ 

ɨɬɚɩɥɢɜɚɟɦɵɟ ɩɨɦɟɳɟɧɢɹ. ɍɝɥɟɤɢɫɥɨɬɧɵɟ ɢ ɩɨɪɨɲɤɨɜɵɟ ɨɝɧɟɬɭɲɢɬɟɥɢ 

ɪɚɡɪɟɲɚɟɬɫɹ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɧɚ ɭɥɢɰɟ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɜɨɡɞɭɯɚ ɧɟ ɧɢɠɟ 20ºɋ. 

Ɂɚɩɪɟɳɚɟɬɫɹ ɭɫɬɚɧɨɜɤɚ ɨɝɧɟɬɭɲɢɬɟɥɟɣ ɥɸɛɵɯ ɬɢɩɨɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɭ 

ɨɛɨɝɪɟɜɚɬɟɥɟɣ, ɝɨɪɹɱɢɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɢɫɤɥɸɱɟɧɢɹ ɢɯ 

ɧɚɝɪɟɜɚ. 
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ɁȺɄɅɘɑȿɇɂȿ 
 

 
 

ȼ ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɪɚɛɨɬɟ ɛɵɥ ɩɪɟɞɥɨɠɟɧ  ɜɚɪɢɚɧɬ ɪɟɤɨɧɫɬɪɭɤɰɢɢ 

ɫɢɫɬɟɦɵ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ «ɇɉɋ-15» ɜ ɱɚɫɬɧɨɫɬɢ ɡɚɦɟɧɚ ɫɢɥɨɜɵɯ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɧɚ ɛɨɥɟɟ ɦɨɳɧɵɟ. ȼ ɩɪɨɰɟɫɫɟ ɜɵɩɨɥɧɟɧɢɹ ɞɚɧɧɨɣ ɪɚɛɨɬɵ 

ɛɵɥ  ɩɪɨɜɟɞɟɧ  ɪɚɫɱɟɬ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɧɚɝɪɭɡɨɤ ɧɚ ɫɬɨɪɨɧɟ ɧɢɡɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 

ɤɨɦɩɥɟɤɬɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɵɯ ɩɨɞɫɬɚɧɰɢɣ ɄɌɉ ɫ ɰɟɧɬɪɨɦ ɩɢɬɚɧɢɹ ɉɋ 

«ɇɉɋ-15», ɉɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɜ ɫɜɹɡɢ ɫ 

ɢɡɦɟɧɟɧɢɟɦ ɦɨɳɧɨɫɬɢ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. ɉɪɨɜɟɪɟɧɨ ɜɫɟ ɨɫɧɨɜɧɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ ɧɚ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɉɋ ɜ ɫɜɹɡɢ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ 

ɡɚɦɵɤɚɧɢɹ. Ɋɚɫɫɱɢɬɚɧɵ ɡɨɧɵ ɦɨɥɧɢɟɡɚɳɢɬɵ ɧɚ ɈɊɍ 220 ɤȼ ɢ ɜɵɩɨɥɧɟɧ ɪɚɫɱɟɬ 

ɡɚɳɢɬɧɨɝɨ ɡɚɡɟɦɥɟɧɢɹ ɉɋ. ȼɵɩɨɥɧɟɧ ɪɚɫɱɟɬ ɡɚɳɢɬɵ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. 

Ɋɚɫɫɦɨɬɪɟɧɵ ɜɨɩɪɨɫɵ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ. 
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ɷɧɟɪɝɟɬɢɤɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɪɚɛɨɬɵ ɩɨ ɭɬɜɟɪɠɞɟɧɢɸ ɧɨɪɦɚɬɢɜɨɜ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɨɬɟɪɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɩɪɢ ɟɟ ɩɟɪɟɞɚɱɟ ɩɨ ɷɥɟɤɬɪɢɱɟɫɤɢɦ 

ɫɟɬɹɦ ɍɬɜɟɪɠɞɟɧɨ ɩɪɢɤɚɡɨɦ Ɇɢɧɩɪɨɦɷɧɟɪɝɨ Ɋɨɫɫɢɢ ɨɬ 04 ɨɤɬɹɛɪɹ 2005ɝ. 

№267. 

18 Ȼɟɝɟɧɬɚɟɜ Ɇ.Ɇ. ɗɤɨɧɨɦɢɤɚ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ. – 

ɂɡɞɚɬɟɥɶɫɬɜɨ: ɉɚɜɥɨɞɚɪ: Ʉɟɪɟɤɭ Ƚɨɞ: 2008  

19 ɉɨɫɬɚɧɨɜɥɟɧɢɟ ɉɪɚɜɢɬɟɥɶɫɬɜɚ ɊɎ ɨɬ 01.01.2002 №1 ɨ ɤɥɚɫɫɢɮɢɤɚɰɢɢ 

ɨɫɧɨɜɧɵɯ ɫɪɟɞɫɬɜ, ɜɤɥɸɱɚɟɦɵɯ ɜ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɝɪɭɩɩɵ (ɪɟɞɚɤɰɢɹ 

08.08.2003), 2003. 

20 ɇɨɪɦɚɬɢɜɵ ɡɚɬɪɚɬ ɧɚ ɪɟɦɨɧɬ ɜ ɩɪɨɰɟɧɬɚɯ ɨɬ ɛɚɥɚɧɫɨɜɨɣ ɫɬɨɢɦɨɫɬɢ 

ɤɨɧɤɪɟɬɧɵɯ ɜɢɞɨɜ ɨɫɧɨɜɧɵɯ ɫɪɟɞɫɬɜ. ɋɈ 34.20.611-2003 ɈȺɈ  ɊȺɈ «ȿɗɋ 

Ɋɨɫɫɢɢ».– Ɇ, 2003. 

21 ɋɨɛɭɪɶ ɋ.ȼ. ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ – 

Ɇ.ɉɨɠɄɧɢɝɚ 2010. 
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ɉɪɢɥɨɠɟɧɢɟ Ⱥ Ɋɚɫɱɟɬ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 

ɇɚɢɦ ɄɌɉ Ɋɚɫɱ ɦɨɳ S Nɲɬ Ɋɧɨɦ ɤɨɷɮ ɧɨɪɦ 
ɤɨɷɮ 
ɉȺȼ 

208.1 843,93 2 1000 0,421965 0,84393 

208.2 241,31 2 630 0,191516 0,38303 

208.3 160 2 250 0,32 0,64 

207 120 2 160 0,375 0,75 

203 106,36 1 250 0,42544   

214 101,01 2 630 0,080167 0,16033 

773 74,57 1 250 0,29828   

ɇɚɢɦ ɄɌɉ Iɯɯ Uɤɤ Pxx Pɤɡ DP 

208.1 0,5 5,5 1,98 9,4 7,30742 

208.2 0,6 5,5 1,24 7,6 3,03751 

208.3 1 4,5 0,53 3,7 1,81776 

207 1,5 4,5 0,41 2,6 1,55125 

203 1 4,5 0,53 3,7 1,1997 

214 0,6 5,5 1,24 7,6 2,57769 

773 1 4,5 0,53 3,7 0,85919 

ɇɚɢɦ ɄɌɉ DQ DS Sɪɚɫɱ 10 Pɪɚɫ0,4 Qɪɚɫɱ0,4 

208.1 88,34396294 88,645667 932,5756667 722,81 435,62 

208.2 17,72723297 17,985585 259,2955848 241,2 7,4 

208.3 14,216 14,331745 174,3317447 160 0 

207 12,9 12,992936 132,9929356 120 0 

203 4,536240928 4,6922015 111,0522015 101,4 32,11 

214 9,3414797 9,6905989 110,7005989 77,25 65,04 

773 3,500923282 3,6048128 78,17481285 68 30,6 

 
  

1799,12355 

 
 

ɇɚɢɦ ɄɌɉ Ɋɚɫɱɟɬɧɚɹ P 10 (ɤȼɬ) 
Ɋɚɫɱɟɬɧɚɹ 

Q 10 
(ɤȼɚɪ) 

   208.1 730,1174239 523,96396 

   208.2 244,2375106 25,127233 
   

208.3 161,81776 14,216 
   

207 121,55125 12,9 
   

203 102,599697 36,646241 
   

214 79,82768576 74,38148 
   

773 68,85919255 34,100923 
   

 
1509,01052 721,33584    



 
79 

ɉ
ɪɢɥɨɠ

ɟɧɢɟ Ȼ. ɋɯɟɦɚ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ 

ɩɭɧɤɬɚ 10 ɤȼ  «ɇ
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QSG33

Q20
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QSG20

Q21
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QSG22

Q24

TA24

A

PA

Wh

PI
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Varh
QSG24

ɂɡɦ ɉɨɞɩɢɫɶ Ⱦɚɬɚ

Ɇɚɫɫɚ Ɇɚɫɲɬɚɛ

ɇ.ɤɨɧɬɪ.

Ɋɚɡɪɚɛ.

ɉɪɨɜɟɪɢɥ

Ɍ.ɤɨɧɬɪ.

Ⱦ
Ʌɢɫɬ № ɞɨɤɭɦ.

Ʌɢɬɟɪ.

ɍɬɜ.

Ʌɢɫɬ 1 Ʌɢɫɬɨɜ 6

ȺɦȽɍ
Ʉɚɮɟɞɪɚ ɷɧɟɪɝɟɬɢɤɢ

Ʉɨɡɥɨɜ Ⱥ.ɇ.

Ɋɟɰɟɧɡ.

Ɇɹɫɨɟɞɨɜ ɘ.ȼ.

ɌV- 2

VV 

ɌV- 1

VV 

3 5 7 9 11 13 2 4 6 8 10 12 14 15 16 17 18

19 20 21 22 24 26 28 30 32 34 36 23 25 27 29 31 33

№ ɹɱɟɣɤɢ

№ ɹɱɟɣɤɢ

ɇɚɡɧɚɱɟɧɢɟ 

ȼɵɤɥɸɱɚɬɟɥɶ,

ɩɪɟɞɨɯɪɚɧɢɬɟɥɶ,

Ɉɉɇ

ɌɌ, Ɍɇ, 

ȻɄ Ɍɋɇ

 ɄɊɍ – 10 ɤȼ

ɋɒ 10ɤȼ.

214ɄɌɉ 
Ɍ- 1

Ɍɇɒ- 10 

№1
ɆɇȺ №1

207ɄɌɉ  
Ɍ- 1

208.2ɄɌɉ  
Ɍ- 1

208.1ɄɌɉ  
Ɍ- 1

ɆɇȺ №2
208.3ɄɌɉ  

Ɍ- 1

ȼɅ- 10 

«Ɂɚɩɚɞ»

Ɋɟɡɟɪɜ 
(ɄɌɉ)

ɋɟɤɰɢɨɧɧɵɣ 
ɜɵɤɥɸɱɚɬɟɥɶ ȼɜɨɞ- 2

ɋɟɤɰɢɨɧɧɵɣ 
ɜɵɤɥɸɱɚɬɟɥɶ

Ɋɟɡɟɪɜ (ɆɇȺ) ȼɅ- 10 

«ȼɨɫɬɨɤ»
ɆɇȺ №4ɆɇȺ №3

208.1ɄɌɉ  
Ɍ- 2

208.2ɄɌɉ  
Ɍ- 2

207ɄɌɉ  
Ɍ- 2

208.3ɄɌɉ  
Ɍ- 2

Ɍɇɒ- 10 

№2
214ɄɌɉ  

Ɍ- 2

ɋɟɤɰɢɨɧɧɵɣ 
ɪɚɡɴɟɞɢɧɢɬɟɥɶ

Ɍɋɇ- 1Ɍɇ- 1 ȼɜɨɞ- 1

Ɍɋɇ- 2 Ɍɇ- 4 ȼɜɨɞ- 4

2 ɫɟɤ.

4 ɫɟɤ.

ɒɢɧɧɚɹ ɩɟɪɟɦɵɱɤɚ 
1ɋ- 10

ɒɢɧɧɚɹ ɩɟɪɟɦɵɱɤɚ 
2ɋ- 10

ȼȼɍ- 10- 2000- 20ɍ3 ȼȼɍ- 10- 630- 20ɍ3 ȼȼɍ- 10- 630- 20ɍ3 ȼȼɍ- 10- 630- 20ɍ3 ȼȼɍ- 10- 630- 20ɍ3 ȼȼɍ- 10- 630- 20ɍ3 ȼȼɍ- 10- 630- 20ɍ3 ȼȼɍ- 10- 630- 20ɍ3 ȼȼɍ- 10- 1000- 20ɍ3 ȼȼɍ- 10- 1000- 20ɍ3 ȼȼɍ- 10- 1600- 20ɍ3 ȼȼɍ- 10- 1600- 20ɍ3 ȼȼɍ- 10- 630- 20ɍ3 ȼȼɍ- 10- 630- 20ɍ3 ȼȼɍ- 10- 1600- 20ɍ3 

ȼȼɍ- 10- 2000- 20ɍ3 ȼȼɍ- 10- 630- 20ɍ3 ȼȼɍ- 10- 630- 20ɍ3 ȼȼɍ- 10- 630- 20ɍ3 ȼȼɍ- 10- 630- 20ɍ3 ȼȼɍ- 10- 630- 20ɍ3 ȼȼɍ- 10- 630- 20ɍ3 ȼȼɍ- 10- 630- 20ɍ3 ȼȼɍ- 10- 1000- 20ɍ3 ȼȼɍ- 10- 1000- 20ɍ3 

ȼɜɨɞ- 3 ɋɟɤɰɢɨɧɧɵɣ 
ɜɵɤɥɸɱɚɬɟɥɶ

ȼȼɍ- 10- 1600- 20ɍ3 ȼȼɍ- 10- 1600- 20ɍ3 ȼȼɍ- 10- 1600- 20ɍ3 ȼȼɍ- 10- 1000- 20ɍ3 

ɇȺɅɂ- ɋɗɓ- 10

ɇȺɅɂ- ɋɗɓ- 10

ȼȼɍ- 10- 630- 20ɍ3 

ȼȼɍ- 10- 630- 20ɍ3 

ɌɈɅ- ɋɗɓ- 10 ɌɋɁ- 160- 10 ɌɈɅ- ɋɗɓ- 10 ɌɈɅ- ɋɗɓ- 10 ɌɈɅ- ɋɗɓ- 10 ɌɈɅ- ɋɗɓ- 10 ɌɈɅ- ɋɗɓ- 10 ɌɈɅ- ɋɗɓ- 10 ɌɈɅ- ɋɗɓ- 10 ɌɈɅ- ɋɗɓ- 10 ɌɈɅ- ɋɗɓ- 10 ɌɈɅ- ɋɗɓ- 10 ɌɈɅ- ɋɗɓ- 10 ɌɈɅ- ɋɗɓ- 10 ɌɈɅ- ɋɗɓ- 10

ɌɋɁ- 160- 10 ɌɈɅ- ɋɗɓ- 10ɌɈɅ- ɋɗɓ- 10 ɌɈɅ- ɋɗɓ- 10 ɌɈɅ- ɋɗɓ- 10 ɌɈɅ- ɋɗɓ- 10ɌɈɅ- ɋɗɓ- 10 ɌɈɅ- ɋɗɓ- 10 ɌɈɅ- ɋɗɓ- 10 ɌɈɅ- ɋɗɓ- 10ɌɈɅ- ɋɗɓ- 10 ɌɈɅ- ɋɗɓ- 10 ɌɈɅ- ɋɗɓ- 10 ɌɈɅ- ɋɗɓ- 10

QSG19

QSG25

ɇɚɡɧɚɱɟɧɢɟ 

ȼɵɤɥɸɱɚɬɟɥɶ,

ɩɪɟɞɨɯɪɚɧɢɬɟɥɶ,

Ɉɉɇ

ɌɌ, Ɍɇ, 

ȻɄ Ɍɋɇ

 ɄɊɍ – 10 ɤȼ

ɋɒ 10ɤȼ.

3~10 kV, 50 Hz

3~10 kV, 50 Hz

ɋɯɟɦɚ ɷɥɟɤɬɪɢɱɟɫɤɢɯ 
ɫɨɟɞɢɧɟɧɢɣ 

ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝ ɩɭɧɤɬɚ 
10 ɤȼ «ɇɉɋ- 15»

Ɋɚɡɜɢɬɢɟ ɫɢɫɬɟɦɵ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɇɉɋ- 15 

ɜ ɫɜɹɡɢ ɫ ɪɨɫɬɨɦ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɧɚɝɪɭɡɨɤ

Ɍɪɭɧɟɜ Ⱥ.Ɉ.

Ʉɨɡɥɨɜ Ⱥ.ɇ.

ɋɚɜɢɧɚ ɇ.ȼ.

ȼɄɊ.144200.130302.ɋɯ
ȼɄɊ.144200.130302.ɋɯ

QSG13

ɋɟɤɰɢɨɧɧɵɣ 
ɪɚɡɴɟɞɢɧɢɬɟɥɶ

QSG23

ɋɟɤɰɢɨɧɧɵɣ 
ɪɚɡɴɟɞɢɧɢɬɟɥɶ

3 ɫɟɤ. 10 ɤȼ ɉɋ «ɇɉɋ- 15» 4 ɫɟɤ. 10 ɤȼ ɉɋ «ɇɉɋ- 15»

1 ɫɟɤ. 10 ɤȼ ɉɋ «ɇɉɋ- 15» 2 ɫɟɤ. 10 ɤȼ ɉɋ «ɇɉɋ- 15»

1 ɫɟɤ.

3 ɫɟɤ.
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ɉɪɢɥɨɠɟɧɢɟ ȼ. ɋɯɟɦɚ ɩɢɬɚɧɢɹ ɩɨɬɪɟɛɢɬɟɥɟɣ 0,4 ɤȼ ɉɋ «ɇɉɋ-15»                    
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W
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A
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A
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A
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A
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A
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A
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2ɫ.ɲ.
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PI, PK
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PI, PK

Wh, 
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PI, PK

Wh, 
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PI, PK

Wh, 

varh

PI, PK

Wh, 

varh

PI, PK

Wh, 

varh

PI, PK

1ɫ.ɲ.

1

QSG2
QSG1

3 ~ 10,5 ɤȼ 50 Hz

Q6 Q8Q5 Q7 Q9
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V
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W
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A
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4ɫ.ɲ.

Wh, 

varh

PI, PK

Wh, 
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PI, PK

Wh, 

varh

PI, PK

Wh, 

varh

PI, PK

Wh, 

varh

PI, PK

Wh, 
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PI, PK

Wh, 

varh

PI, PK

Wh, 

varh

PI, PK

Wh, 

varh

PI, PK

Wh, 
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3ɫ.ɲ.

1

QSG2
QSG1

Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ

ɇȺɆɂ -  10

Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ
ɌɉɅɄ- 10- I- 1 

Ɉɉɇ – 10 ɍɏɅ1 

ɉɪɟɞɨɯɪɚɧɢɬɟɥɶ
ɉɄɌ -  10

ȼɵɤɥɸɱɚɬɟɥɶ
ȼȼɍ- 10- 2000- 20 ɍɏɅ1 

QSG14

QSG14

FVFV

FV FV

Ɋɚɡɜɢɬɢɟ ɫɢɫɬɟɦɵ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɇɉɋ- 15 

ɜ ɫɜɹɡɢ ɫ ɪɨɫɬɨɦ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɧɚɝɪɭɡɨɤ

Ɍɪɭɧɟɜ Ⱥ.Ɉ.

Ʉɨɡɥɨɜ Ⱥ.ɇ.

ɋɚɜɢɧɚ ɇ.ȼ.

ȼɄɊ.144200.130302.ɋɯ
ȼɄɊ.144200.130302.ɋɯ

 


