
Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ 
 ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 
«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

ɋȺəɇɈ-ɒɍɒȿɇɋɄɂɃ ɎɂɅɂȺɅ 
 

Ʉɚɮɟɞɪɚ «Ƚɢɞɪɨɷɧɟɪɝɟɬɢɤɢ, ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɫɢɫɬɟɦ ɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ» 

 
 

      ɍɌȼȿɊɀȾȺɘ 
      Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ 
         __________   ________________ 
                                                                               ɩɨɞɩɢɫɶ    ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ                   
      «____»  _________  2019 ɝ. 

 
 
 

ɆȺȽɂɋɌȿɊɋɄȺə ȾɂɋɋȿɊɌȺɐɂə 
 

Ɍɢɪɢɫɬɨɪɧɵɟ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ. Ɇɨɞɟɪɧɢɡɚɰɢɹ 
ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɢɫɬɟɦ ɢ ɤɨɦɩɥɟɤɫɧɵɟ ɢɫɩɵɬɚɧɢɹ ɩɪɢ ɜɜɨɞɟ ɜ 

ɷɤɫɩɥɭɚɬɚɰɢɸ 

 

13.04.02.06. Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ 
13.04.02. ɗɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɚ ɢ ɷɥɟɤɬɪɨɬɟɯɧɢɤɚ 

 
 
 
 
ɇɚɭɱɧɵɣ 
ɪɭɤɨɜɨɞɢɬɟɥɶ 

 
 
__________ 
ɩɨɞɩɢɫɶ, ɞɚɬɚ 

 
ɂɧɠɟɧɟɪ ɭɱɚɫɬɤɚ ɌȺɢȼ 
ɋɊɁȺɢɆ ɮɢɥɢɚɥɚ ɉȺɈ 
«ɊɭɫȽɢɞɪɨ»- «ɋɚɹɧɨ-

ɒɭɲɟɧɫɤɚɹ Ƚɗɋ ɢɦɟɧɢ ɉ.ɋ. 
ɇɟɩɨɪɨɠɧɟɝɨ» 

ɞɨɥɠɧɨɫɬɶ 

 
 

ȿ.Ⱥ. ɏɥɵɫɬɨɜ 
ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

ȼɵɩɭɫɤɧɢɤ __________ 
ɩɨɞɩɢɫɶ, ɞɚɬɚ 

 Ⱥ.Ⱥ. Ɋɹɛɱɟɧɤɨ 
ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

 
Ɋɟɰɟɧɡɟɧɬ 

 
__________ 
ɩɨɞɩɢɫɶ, ɞɚɬɚ 

ɇɚɱɚɥɶɧɢɤ ɫɦɟɧɵ ɫɬɚɧɰɢɢ 
Ɉɩɟɪɚɬɢɜɧɨɣ ɫɥɭɠɛɵ  

ɮɢɥɢɚɥɚ ɉȺɈ «ɊɭɫȽɢɞɪɨ»- 
«ɋɚɪɚɬɨɜɫɤɚɹ Ƚɗɋ» 

ɞɨɥɠɧɨɫɬɶ 

 
ȼ.ȼ.Ƚɪɢɧɢɦɚɟɜ 
ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

    
ɇɨɪɦɨɤɨɧɬɪɨɥёɪ __________ 

ɩɨɞɩɢɫɶ, ɞɚɬɚ 

 Ⱥ.Ⱥ. ɑɚɛɚɧɨɜɚ 
ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

 
 

ɋɚɹɧɨɝɨɪɫɤ; ɑɟɪɟɦɭɲɤɢ 2019 
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ȺɇɇɈɌȺɐɂə 
 

Ʉɥɸɱɟɜɵɟ ɮɪɚɡɵ: ɨɩɵɬ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɬɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ, ɫɢɫɬɟɦɚ 
ɜɨɡɛɭɠɞɟɧɢɹ, ɬɢɪɢɫɬɨɪ, ɦɨɳɧɨɫɬɶ, ɦɨɞɟɪɧɢɡɚɰɢɹ, ɷɤɫɩɥɭɚɬɚɰɢɹ, ɪɟɝɭɥɢɪɨɜɚɧɢɟ, 
ɮɨɪɫɢɪɨɜɚɧɢɟ, ɞɢɚɝɧɨɫɬɢɤɚ, ɤɨɦɩɥɟɤɫɧɵɟ ɢɫɩɵɬɚɧɢɹ, ɩɪɨɝɪɚɦɦɧɨɟ 
ɨɛɟɫɩɟɱɟɧɢɟ, ɧɚɞɟɠɧɨɫɬɶ. 

Ɉɛɴɟɤɬ ɪɚɛɨɬɵ: ɮɢɥɢɚɥ ɉȺɈ «ɊɭɫȽɢɞɪɨ»-«ɋɚɪɚɬɨɜɫɤɚɹ Ƚɗɋ».  
ɐɟɥɶ ɪɚɛɨɬɵ: Ɇɨɞɟɪɧɢɡɚɰɢɢ ɬɢɪɢɫɬɨɪɧɨɣ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ 

ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ ɋɚɪɚɬɨɜɫɤɨɣ Ƚɗɋ. ɉɪɢɜɟɞɟɧɢɟ ɚɥɶɬɟɪɧɚɬɢɜ ɡɚɦɟɧɹɟɦɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɨɩɵɬɚ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɨɞɨɛɧɵɯ ɫɢɫɬɟɦ ɧɚ ɞɪɭɝɢɯ Ƚɗɋ.  
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ȺȼɌɈɊȿɎȿɊȺɌ 
 

ɉɪɚɤɬɢɱɟɫɤɢ ɜɫɟ ɫɭɳɟɫɬɜɭɸɳɢɟ Ƚɗɋ ɩɨɫɬɪɨɟɧɵ ɟɳё ɜ ɋɋɋɊ ɢ ɛɨɥɶɲɚɹ 
ɱɚɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ ɭɠɟ ɨɬɪɚɛɨɬɚɥɚ ɫɜɨɣ ɩɚɫɩɨɪɬɧɵɣ ɫɪɨɤ ɫɥɭɠɛɵ. ɇɚ ɞɚɧɧɵɣ 
ɦɨɦɟɧɬ ɧɚɡɪɟɥɚ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɡɚɦɟɧɵ ɨɫɧɨɜɧɨɝɨ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɦɧɨɝɢɯ Ƚɗɋ.  

Ⱥɤɬɢɜɧɨɟ ɬɟɯɧɢɱɟɫɤɨɟ ɩɟɪɟɜɨɨɪɭɠɟɧɢɟ ɋɚɪɚɬɨɜɫɤɨɣ Ƚɗɋ ɧɚɱɚɥɨɫɶ ɫ 2009 
ɝɨɞɚ. Ɇɟɧɹɟɬɫɹ ɨɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ. Ɋɟɚɥɢɡɚɰɢɹ 
ɉɪɨɝɪɚɦɦɵ ɤɨɦɩɥɟɤɫɧɨɣ ɦɨɞɟɪɧɢɡɚɰɢɢ (ɉɄɆ) ɋɚɪɚɬɨɜɫɤɨɣ Ƚɗɋ ɩɨɡɜɨɥɢɬ 
ɩɨɜɵɫɢɬɶ ɧɚɞɟɠɧɨɫɬɶ ɢ ɛɟɡɨɩɚɫɧɨɫɬɶ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, 
ɦɢɧɢɦɢɡɢɪɨɜɚɬɶ ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɪɢɫɤɢ, ɫɭɳɟɫɬɜɟɧɧɨ ɫɧɢɡɢɬɶ ɡɚɬɪɚɬɵ ɧɚ ɪɟɦɨɧɬ 
ɢ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ, ɭɜɟɥɢɱɢɬɶ ɜ ɩɟɪɫɩɟɤɬɢɜɟ ɭɫɬɚɧɨɜɥɟɧɧɭɸ 
ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɫɬɚɧɰɢɢ ɧɚ 10%. 

ɇɚ ɋɚɪɚɬɨɜɫɤɨɣ Ƚɗɋ ɩɪɨɯɨɞɢɬ ɩɪɨɝɪɚɦɦɚ ɦɨɞɟɪɧɢɡɚɰɢɢ ɝɢɞɪɨɬɭɪɛɢɧɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ. Ɇɨɳɧɨɫɬɶ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɜɨɡɪɚɫɬɚɟɬ ɧɚ 6 Ɇȼɬ. ȼ ɫɜɹɡɢ ɫ ɱɟɦ 
ɜɨɡɧɢɤɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɡɚɦɟɧɵ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ.  

ɋɭɳɟɫɬɜɭɸɳɚɹ ɫɢɫɬɟɦɚ ɜɨɡɛɭɠɞɟɧɢɹ ɨɬɪɚɛɨɬɚɥɚ ɫɜɨɣ ɫɪɨɤ ɫɥɭɠɛɵ, ɧɟ 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɨ ɩɚɪɚɦɟɬɪɚɦ ɞɥɹ ɦɨɞɟɪɧɢɡɢɪɨɜɚɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɩɨɬɨɦɭ 
ɬɪɟɛɭɟɬ ɡɚɦɟɧɵ.  

ɉɪɢɧɰɢɩɢɚɥɶɧɵɯ ɨɬɥɢɱɢɣ ɜ ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɢɫɬɟɦɚɯ ɜɨɡɛɭɠɞɟɧɢɹ ɧɟɬ. ɇɨ 
ɪɚɡɧɨɨɛɪɚɡɢɟ ɮɢɪɦ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ, ɧɨɦɢɧɚɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ, 
ɫɬɨɢɦɨɫɬɶ ɢ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɡɚɫɬɚɜɥɹɸɬ ɡɚɞɭɦɚɬɶɫɹ, ɤɨɦɭ ɨɬɞɚɬɶ 
ɩɪɟɞɩɨɱɬɟɧɢɟ. 

ɑɬɨɛɵ ɪɚɡɨɛɪɚɬɶɫɹ ɜ ɞɚɧɧɨɦ ɜɨɩɪɨɫɟ ɦɵ ɩɪɨɚɧɚɥɢɡɢɪɭɟɦ ɧɟɫɤɨɥɶɤɨ 
ɫɢɫɬɟɦ ɜɨɡɛɭɠɞɟɧɢɹ, ɤɚɤ Ɋɨɫɫɢɣɫɤɨɝɨ, ɬɚɤ ɢ ɡɚɪɭɛɟɠɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ. ɋɪɚɜɧɢɦ 
ɢɯ ɢ ɜɵɛɟɪɟɦ ɨɩɬɢɦɚɥɶɧɵɣ ɜɚɪɢɚɧɬ. 

ɐɟɥɶ ɪɚɛɨɬɵ. 
Ɇɨɞɟɪɧɢɡɚɰɢɢ ɬɢɪɢɫɬɨɪɧɨɣ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ 

ɋɚɪɚɬɨɜɫɤɨɣ Ƚɗɋ. ɉɪɢɜɟɞɟɧɢɟ ɚɥɶɬɟɪɧɚɬɢɜ ɡɚɦɟɧɹɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɨɩɵɬɚ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɨɞɨɛɧɵɯ ɫɢɫɬɟɦ ɧɚ ɞɪɭɝɢɯ Ƚɗɋ. 

Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ ɪɟɲɚɥɢɫɶ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ. 
1. Ⱥɧɚɥɢɡ ɨɛɨɪɭɞɨɜɚɧɢɟ ɧɚ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫɨɜɪɟɦɟɧɧɵɦ, ɨɬɟɱɟɫɬɜɟɧɧɵɦ 

ɫɬɚɧɞɚɪɬɚɦ. 
2. ȼɵɹɜɥɟɧɢɟ ɧɟɞɨɱёɬɨɜ ɜ ɤɨɧɫɬɪɭɤɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɰɟɥɶɸ ɮɨɪɦɢɪɨɜɚɧɢɹ 

ɛɨɥɟɟ ɩɪɚɜɢɥɶɧɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɡɚɞɚɧɢɹ. 
ɇɚɭɱɧɚɹ ɧɨɜɢɡɧɚ ɢ ɩɪɢɤɥɚɞɧɚɹ ɩɨɥɶɡɚ ɩɪɨɜɨɞɢɦɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ 
Ɋɟɡɭɥɶɬɚɬɨɦ ɦɨɟɣ ɧɚɭɱɧɨɣ ɪɚɛɨɬɵ ɛɭɞɟɬ ɚɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɢɫɬɟɦ 

ɜɨɡɛɭɠɞɟɧɢɹ ɢ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɡɚɦɟɧɟ. ɋɭɛɴɟɤɬɢɜɧɚɹ ɨɰɟɧɤɚ ɫɭɳɟɫɬɜɭɸɳɢɯ 
ɚɧɚɥɨɝɨɜ. ȼɵɛɨɪ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɭɞɨɜɥɟɬɜɨɪɹɸɳɟɝɨ ɬɟɯɧɢɱɟɫɤɨɦɭ ɡɚɞɚɧɢɸ. 
ȼɨɡɦɨɠɧɚɹ ɤɨɦɩɨɧɨɜɤɚ ɢ ɪɚɡɦɟɳɟɧɢɟ ɜ ɦɚɲɢɧɧɨɦ ɡɚɥɟ ɋɚɪɚɬɨɜɫɤɨɣ Ƚɗɋ. 

Ʉɪɢɬɟɪɢɢ, ɤɨɬɨɪɵɦ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɦɨɞɟɪɧɢɡɢɪɨɜɚɧɧɵɟ ɫɢɫɬɟɦɵ 
ɜɨɡɛɭɠɞɟɧɢɹ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ: 

1. Ɉɛɟɫɩɟɱɢɜɚɬɶ ɧɚɞɟɠɧɨɟ ɩɢɬɚɧɢɟ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ ɜ ɧɨɪɦɚɥɶɧɵɯ ɢ 
ɚɜɚɪɢɣɧɵɯ ɪɟɠɢɦɚɯ; 
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2. Ⱦɨɩɭɫɤɚɬɶ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɜɨɡɛɭɠɞɟɧɢɹ ɜ ɞɨɫɬɚɬɨɱɧɵɯ 
ɩɪɟɞɟɥɚɯ ɫ ɭɱɟɬɨɦ ɭɜɟɥɢɱɟɧɢɹ ɧɨɦɢɧɚɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ; 

3. Ɉɛɟɫɩɟɱɢɜɚɬɶ ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɟɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɜɨɡɛɭɠɞɟɧɢɹ ɫ 
ɜɵɫɨɤɢɦɢ ɤɪɚɬɧɨɫɬɹɦɢ ɮɨɪɫɢɪɨɜɚɧɢɹ ɜ ɚɜɚɪɢɣɧɵɯ ɪɟɠɢɦɚɯ; 

4. Ɉɫɭɳɟɫɬɜɥɹɬɶ ɛɵɫɬɪɨɟ ɪɚɡɜɨɡɛɭɠɞɟɧɢɟ ɢ ɜ ɫɥɭɱɚɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ 
ɩɪɨɢɡɜɨɞɢɬɶ ɝɚɲɟɧɢɟ ɩɨɥɹ ɜ ɚɜɚɪɢɣɧɵɯ ɪɟɠɢɦɚɯ. 
Ʌɢɱɧɵɣ ɜɤɥɚɞ ɚɜɬɨɪɚ.  
ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɥ ɪɚɛɨɬɭ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɫɨɩɨɫɬɚɜɢɥ ɭɫɬɚɧɨɜɥɟɧɧɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɫɬɚɧɞɚɪɬɨɜ, ɫɞɟɥɚɥ ɜɵɜɨɞɵ ɢɡ ɨɩɵɬɚ 
ɷɤɫɩɥɭɚɬɚɰɢɢ. ɇɚ ɨɫɧɨɜɚɧɢɢ ɬɪɟɛɨɜɚɧɢɣ ɫɢɫɬɟɦɧɨɝɨ ɨɩɟɪɚɬɨɪɚ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɥ 
ɪɵɧɨɤ ɢ ɜɵɛɪɚɥ ɧɨɜɭɸ ɫɢɫɬɟɦɭ ɬɢɪɢɫɬɨɪɧɨɝɨ ɜɨɡɛɭɠɞɟɧɢɹ, ɭɞɨɜɥɟɬɜɨɪɹɸɳɭɸ 
ɭɫɥɨɜɢɹɦ ɷɤɫɩɥɭɚɬɚɰɢɢ. ɉɪɢɜɟɥ ɪɚɫɱɟɬɵ ɩɨ ɜɵɛɨɪɭ ɬɢɪɢɫɬɨɪɧɵɯ ɦɨɫɬɨɜ ɢ 
ɩɪɟɞɥɨɠɢɥ ɜɚɪɢɚɧɬ ɞɥɹ ɡɚɦɟɧɵ ɭɫɬɚɪɟɜɲɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɉɪɨɢɡɜɟɥ 
ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɨɰɟɧɤɭ ɩɪɨɟɤɬɚ, ɪɚɫɱɟɬ ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ ɢ ɫɪɨɤɢ ɨɤɭɩɚɟɦɨɫɬɢ. 
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AUTOABSTRACT 
 

Almost all existing hydropower plants were built in the USSR and most of the 
equipment has already fulfilled its passport service life. At the moment, there is a need 
to replace the main and auxiliary equipment of many hydropower plants.  

Active technical re-equipment of the Saratov HPP began in 2009. Changing the 
main and auxiliary equipment. The implementation of the Program of complex 
modernization (PCM) of the Saratov HPP will improve the reliability and safety of 
equipment operation, minimize environmental risks, significantly reduce the cost of 
repair and maintenance, increase the installed capacity of the hydroelectric power plant 
by 10% in the future. 

Saratov HPP is undergoing a program of modernization of hydro turbine 
equipment. Power generating units is increased by 6 MW. In this connection, there is 
a need to replace the excitation system of hydraulic units.  

The existing excitation system has fulfilled its service life, does not meet the 
parameters for the upgraded equipment and therefore requires replacement.  

There are no fundamental differences in the existing excitation systems. But the 
variety of manufacturers, nominal parameters of the equipment, cost and performance 
make you think about who to give preference. 

To understand this issue, we will analyze several excitation systems, both 
Russian and foreign production. Compare them and choose the best option. 

Purpose of work. 
Modernization of the thyristor excitation system of the Saratov hydroelectric 

power plant. Bringing alternatives to the replaced equipment and experience of 
operation of similar systems at other HPPs. 

To achieve this goal, the following tasks were solved. 
1. Analysis of equipment for compliance with modern, domestic standards. 
2. Identification of defects in the design of equipment in order to form a more 
correct technical specifications. 
Scientific novelty and applied benefits of the research 
The result of my scientific work will be an analysis of existing excitation systems 

and recommendations for replacement. Subjective evaluation of existing analogues. 
Selection of equipment that meets the technical task. Possible layout and placement in 
the engine room of the Saratov HPP. 

Criteria that must be met for the upgraded excitation system of hydraulic 
generators: 

1. Provide reliable power to the rotor winding in normal and emergency 
modes; 
2. Allow the regulation of the excitation voltage within sufficient limits, 
taking into account the increase in the nominal parameters; 
3. To provide high-speed regulation of excitation with high acceleration 
multiplicities in emergency conditions; 
4. To carry out rapid excitation and, if necessary, to extinguish the field in 
emergency modes. 
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Personal contribution of the author.  
Analyzed the operation of the equipment, compared the installed equipment with 

the requirements of standards, drew conclusions from the experience of operation. 
Based on the requirements of the system operator, he analyzed the market and chose a 
new thyristor excitation system that meets the operating conditions. He gave 
calculations on the choice of thyristor bridges and offered an option to replace obsolete 
equipment. Made an economic assessment of the project, calculation of profitability 
and payback period. 
  



 

7 
 

ɋɈȾȿɊɀȺɇɂȿ 
 

ȼȼȿȾȿɇɂȿ .......................................................................................................... 9 
1 ɂɫɬɨɪɢɹ ɫɨɡɞɚɧɢɹ ɫɢɫɬɟɦ ɜɨɡɛɭɠɞɟɧɢɹ ....................................................... 11 

1.1 ɉɪɢɧɰɢɩ ɪɚɛɨɬɵ ............................................................................ 11 
2 ɋɭɳɟɫɬɜɭɸɳɚɹ ɫɢɫɬɟɦɚ ɜɨɡɛɭɠɞɟɧɢɹ ......................................................... 13 

2.1 ɇɚɡɧɚɱɟɧɢɟ ......................................................................................... 13 
2.2 Ɍɟɯɧɢɱɟɫɤɨɟ ɨɩɢɫɚɧɢɟ ...................................................................... 15 
2.3 ɍɫɬɪɨɣɫɬɜɨ ɢ ɪɚɛɨɬɚ ɫɨɫɬɚɜɧɵɯ ɱɚɫɬɟɣ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ ... 16 
2.4 ɒɤɚɮ ɝɚɲɟɧɢɹ ɩɨɥɹ ɒȽɉ ................................................................ 17 
2.5 ɉɪɟɨɛɪɚɡɨɜɚɬɟɥɶɧɚɹ ɭɫɬɚɧɨɜɤɚ Ɍɉ ................................................. 17 
2.6 ɓɢɬ ɭɩɪɚɜɥɟɧɢɹ ................................................................................ 18 
2.7 ɉɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɰɢɮɪɨɜɨɣ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ 
ɜɨɡɛɭɠɞɟɧɢɟɦ .......................................................................................... 20 
2.8 ɋɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɜɨɡɛɭɠɞɟɧɢɟɦ ɋɍȼ ...................................... 22 
2.9 Ʉɨɦɩɥɟɤɫ ɡɚɳɢɬ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ ɄɁȼ ................................. 22 

3 ɋɢɫɬɟɦɚ ɜɨɡɛɭɠɞɟɧɢɹ, ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɧɚ Ɇɚɣɧɫɤɨɣ Ƚɗɋ ......................... 28 
3.1 ɇɚɡɧɚɱɟɧɢɟ ......................................................................................... 28 
3.2 Ɍɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɋɌɋ ......................................................... 28 
3.3 Ɍɢɪɢɫɬɨɪɧɵɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ........................................................ 29 
3.4 ɋɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ............................................ 30 
3.5 ɉɭɥɶɬ ɦɟɫɬɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ............................................................. 30 

4 ɉɪɟɞɥɨɠɟɧɢɹ ɧɚ ɪɵɧɤɟ .................................................................................. 32 
4.1 Ʉɨɦɩɚɧɢɹ Ⱥȼȼ .................................................................................. 32 
4.2 ɇɉɈ ɉȺɈ «ɗɅɋɂȻ» ........................................................................ 35 
4.3 Ʉɨɧɰɟɪɧ ɋɢɥɨɜɵɟ ɦɚɲɢɧɵ .............................................................. 38 

5 ȼɵɛɨɪ ɨɛɨɪɭɞɨɜɚɧɢɹ...................................................................................... 48 
5.1 Ɉɫɨɛɵɟ ɭɫɥɨɜɢɹ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ................................................. 48 
5.2 ɉɪɟɞɥɚɝɚɟɦɚɹ ɫɢɫɬɟɦɚ ɜɨɡɛɭɠɞɟɧɢɹ ............................................... 48 
5.3 Ɉɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ48 
5.4 Ɉɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɜɵɩɪɹɦɢɬɟɥɶɧɨɝɨ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ....................................................................................... 49 
5.5 Ɉɛɳɢɟ ɬɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɬɢɪɢɫɬɨɪɧɨɦɭ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɸ49 
5.6 Ɏɭɧɤɰɢɢ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ ...................................................... 50 
5.7 Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ ɫɢɫɬɟɦɵ .......................................... 52 
5.8 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɪɟɲɟɧɢɹ ............................................................... 55 
5.9 Ɋɟɲɟɧɢɹ ɩɨ ɡɚɳɢɬɚɦ ɋȼ ɢ ɰɟɩɟɣ ɜɨɡɛɭɠɞɟɧɢɹ ȽȽ ....................... 56 

6 Ɍɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ....................................................................................... 57 
6.1 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɬɢɪɢɫɬɨɪɧɵɦ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹɦ .............................. 57 
6.2 Ɋɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ ɬɨɤɨɜ ɜɵɩɪɹɦɢɬɟɥɶɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ... 59 
6.3 ɍɫɬɚɜɤɢ ɬɨɤɨɜɵɯ ɡɚɳɢɬ ɜɵɩɪɹɦɢɬɟɥɶɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ....... 60 
6.4 Ɂɚɳɢɬɵ ɪɨɬɨɪɚ ȽȽ ɨɬ ɩɟɪɟɝɪɭɡɤɢ .................................................... 62 
6.5 ɍɫɬɚɜɤɢ ɜɫɬɪɨɟɧɧɵɯ ɨɝɪɚɧɢɱɢɬɟɥɟɣ ɋȼ ........................................ 63 

7 ɗɤɨɧɨɦɢɱɟɫɤɢɣ ɪɚɫɱɟɬ .................................................................................. 65 



 

8 
 

7.1 Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɩɪɨɞɚɠ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ....................................... 65 
ɁȺɄɅɘɑȿɇɂȿ ................................................................................................. 70 
ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈȼȺɇɕɏ ɂɋɌɈɑɇɂɄɈȼ .......................................... 71 
ɉɊɂɅɈɀȿɇɂȿ Ⱥ-Ȼ ......................................................................................... 73 

     

      

 

 
  



 

9 
 

ȼȼȿȾȿɇɂȿ 
 

Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɪɚɛɨɬɵ.  
ɉɪɚɤɬɢɱɟɫɤɢ ɜɫɟ ɫɭɳɟɫɬɜɭɸɳɢɟ Ƚɗɋ ɩɨɫɬɪɨɟɧɵ ɟɳё ɜ ɋɋɋɊ ɢ ɛɨɥɶɲɚɹ 

ɱɚɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ ɭɠɟ ɨɬɪɚɛɨɬɚɥɚ ɫɜɨɣ ɩɚɫɩɨɪɬɧɵɣ ɫɪɨɤ ɫɥɭɠɛɵ. ɇɚ ɞɚɧɧɵɣ 
ɦɨɦɟɧɬ ɧɚɡɪɟɥɚ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɡɚɦɟɧɵ ɨɫɧɨɜɧɨɝɨ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɦɧɨɝɢɯ Ƚɗɋ.  

Ⱥɤɬɢɜɧɨɟ ɬɟɯɧɢɱɟɫɤɨɟ ɩɟɪɟɜɨɨɪɭɠɟɧɢɟ ɋɚɪɚɬɨɜɫɤɨɣ Ƚɗɋ ɧɚɱɚɥɨɫɶ ɫ 2009 
ɝɨɞɚ. Ɇɟɧɹɟɬɫɹ ɨɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ. Ɋɟɚɥɢɡɚɰɢɹ 
ɉɪɨɝɪɚɦɦɵ ɤɨɦɩɥɟɤɫɧɨɣ ɦɨɞɟɪɧɢɡɚɰɢɢ (ɉɄɆ) ɋɚɪɚɬɨɜɫɤɨɣ Ƚɗɋ ɩɨɡɜɨɥɢɬ 
ɩɨɜɵɫɢɬɶ ɧɚɞɟɠɧɨɫɬɶ ɢ ɛɟɡɨɩɚɫɧɨɫɬɶ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, 
ɦɢɧɢɦɢɡɢɪɨɜɚɬɶ ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɪɢɫɤɢ, ɫɭɳɟɫɬɜɟɧɧɨ ɫɧɢɡɢɬɶ ɡɚɬɪɚɬɵ ɧɚ ɪɟɦɨɧɬ 
ɢ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ, ɭɜɟɥɢɱɢɬɶ ɜ ɩɟɪɫɩɟɤɬɢɜɟ ɭɫɬɚɧɨɜɥɟɧɧɭɸ 
ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɫɬɚɧɰɢɢ ɧɚ 10%. 

ɇɚ ɋɚɪɚɬɨɜɫɤɨɣ Ƚɗɋ ɩɪɨɯɨɞɢɬ ɩɪɨɝɪɚɦɦɚ ɦɨɞɟɪɧɢɡɚɰɢɢ ɝɢɞɪɨɬɭɪɛɢɧɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ. Ɇɨɳɧɨɫɬɶ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɜɨɡɪɚɫɬɚɟɬ ɧɚ 6 Ɇȼɬ. ȼ ɫɜɹɡɢ ɫ ɱɟɦ 
ɜɨɡɧɢɤɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɡɚɦɟɧɵ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ.  

ɋɭɳɟɫɬɜɭɸɳɚɹ ɫɢɫɬɟɦɚ ɜɨɡɛɭɠɞɟɧɢɹ ɨɬɪɚɛɨɬɚɥɚ ɫɜɨɣ ɫɪɨɤ ɫɥɭɠɛɵ, ɧɟ 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɨ ɩɚɪɚɦɟɬɪɚɦ ɞɥɹ ɦɨɞɟɪɧɢɡɢɪɨɜɚɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɩɨɬɨɦɭ 
ɬɪɟɛɭɟɬ ɡɚɦɟɧɵ.  

ɉɪɢɧɰɢɩɢɚɥɶɧɵɯ ɨɬɥɢɱɢɣ ɜ ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɢɫɬɟɦɚɯ ɜɨɡɛɭɠɞɟɧɢɹ ɧɟɬ. ɇɨ 
ɪɚɡɧɨɨɛɪɚɡɢɟ ɮɢɪɦ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ, ɧɨɦɢɧɚɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ, 
ɫɬɨɢɦɨɫɬɶ ɢ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɡɚɫɬɚɜɥɹɸɬ ɡɚɞɭɦɚɬɶɫɹ, ɤɨɦɭ ɨɬɞɚɬɶ 
ɩɪɟɞɩɨɱɬɟɧɢɟ. 

ɑɬɨɛɵ ɪɚɡɨɛɪɚɬɶɫɹ ɜ ɞɚɧɧɨɦ ɜɨɩɪɨɫɟ ɦɵ ɩɪɨɚɧɚɥɢɡɢɪɭɟɦ ɧɟɫɤɨɥɶɤɨ 
ɫɢɫɬɟɦ ɜɨɡɛɭɠɞɟɧɢɹ, ɤɚɤ Ɋɨɫɫɢɣɫɤɨɝɨ, ɬɚɤ ɢ ɡɚɪɭɛɟɠɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ. ɋɪɚɜɧɢɦ 
ɢɯ ɢ ɜɵɛɟɪɟɦ ɨɩɬɢɦɚɥɶɧɵɣ ɜɚɪɢɚɧɬ. 

ɐɟɥɶ ɪɚɛɨɬɵ. 
Ɇɨɞɟɪɧɢɡɚɰɢɢ ɬɢɪɢɫɬɨɪɧɨɣ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ 

ɋɚɪɚɬɨɜɫɤɨɣ Ƚɗɋ. ɉɪɢɜɟɞɟɧɢɟ ɚɥɶɬɟɪɧɚɬɢɜ ɡɚɦɟɧɹɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɨɩɵɬɚ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɨɞɨɛɧɵɯ ɫɢɫɬɟɦ ɧɚ ɞɪɭɝɢɯ Ƚɗɋ. 

Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ ɪɟɲɚɥɢɫɶ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ. 
3. Ⱥɧɚɥɢɡ ɨɛɨɪɭɞɨɜɚɧɢɟ ɧɚ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫɨɜɪɟɦɟɧɧɵɦ, ɨɬɟɱɟɫɬɜɟɧɧɵɦ 

ɫɬɚɧɞɚɪɬɚɦ. 
4. ȼɵɹɜɥɟɧɢɟ ɧɟɞɨɱёɬɨɜ ɜ ɤɨɧɫɬɪɭɤɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɰɟɥɶɸ ɮɨɪɦɢɪɨɜɚɧɢɹ 

ɛɨɥɟɟ ɩɪɚɜɢɥɶɧɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɡɚɞɚɧɢɹ. 
Ɉɛɴɟɤɬ ɢɫɫɥɟɞɨɜɚɧɢɹ. 
Ɍɢɪɢɫɬɨɪɧɵɟ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ ɋɚɪɚɬɨɜɫɤɨɣ Ƚɗɋ. 
ɉɪɟɞɦɟɬ ɢɫɫɥɟɞɨɜɚɧɢɹ. 
Ɍɢɪɢɫɬɨɪɧɵɟ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ. Ɇɨɞɟɪɧɢɡɚɰɢɹ 

ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɢɫɬɟɦ ɢ ɤɨɦɩɥɟɤɫɧɵɟ ɢɫɩɵɬɚɧɢɹ ɩɪɢ ɜɨɞɟ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ. 
Ɂɚɞɚɱɢ ɢɫɫɥɟɞɨɜɚɧɢɹ. 

1. Ⱥɧɚɥɢɡ ɨɛɨɪɭɞɨɜɚɧɢɟ ɧɚ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫɨɜɪɟɦɟɧɧɵɦ ɫɬɚɧɞɚɪɬɚɦ. 
2. ɇɚɛɥɸɞɟɧɢɟ ɡɚ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ. 
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3. ȼɵɹɜɥɟɧɢɟ ɧɟɞɨɱёɬɨɜ ɜ ɤɨɧɫɬɪɭɤɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɰɟɥɶɸ ɮɨɪɦɢɪɨɜɚɧɢɹ 
ɛɨɥɟɟ ɩɪɚɜɢɥɶɧɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɡɚɞɚɧɢɹ. 

4. ɉɟɪɟɧɨɫ ɨɩɵɬɚ ɦɨɞɟɪɧɢɡɚɰɢɢ ɫɢɫɬɟɦ ɜɨɡɛɭɠɞɟɧɢɹ ɧɚ ɞɪɭɝɢɯ ɫɬɚɧɰɢɹɯ 
Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɢ ɨɩɵɬ ɡɚɪɭɛɟɠɧɵɯ ɩɚɪɬɧɟɪɨɜ. 
Ɇɟɬɨɞɵ ɢɫɫɥɟɞɨɜɚɧɢɹ. 
ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɛɵɥɢ ɢɫɩɨɥɶɡɨɜɚɧɵ ɫɥɟɞɭɸɳɢɟ ɦɟɬɨɞɵ ɢɫɫɥɟɞɨɜɚɧɢɹ: 

1. Ⱥɧɚɥɢɡ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜɨ ɜɪɟɦɹ ɷɤɫɩɥɭɚɬɚɰɢɢ. 
2. Ɉɩɵɬ ɦɨɞɟɪɧɢɡɚɰɢɢ ɚɧɚɥɨɝɢɱɧɵɯ ɫɬɚɧɰɢɣ. 
3. Ⱥɧɚɥɢɡ ɩɪɟɞɥɨɠɟɧɢɣ ɧɚ ɪɵɧɤɟ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 

ɜɵɛɨɪ ɨɩɬɢɦɚɥɶɧɨɝɨ ɜɚɪɢɚɧɬɚ. 
4. Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɪɚɫɱɟɬ. 

ɇɚɭɱɧɚɹ ɧɨɜɢɡɧɚ ɢ ɩɪɢɤɥɚɞɧɚɹ ɩɨɥɶɡɚ ɩɪɨɜɨɞɢɦɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ 
Ɋɟɡɭɥɶɬɚɬɨɦ ɦɨɟɣ ɧɚɭɱɧɨɣ ɪɚɛɨɬɵ ɛɭɞɟɬ ɚɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɢɫɬɟɦ 

ɜɨɡɛɭɠɞɟɧɢɹ ɢ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɡɚɦɟɧɟ. ɋɭɛɴɟɤɬɢɜɧɚɹ ɨɰɟɧɤɚ ɫɭɳɟɫɬɜɭɸɳɢɯ 
ɚɧɚɥɨɝɨɜ. ȼɵɛɨɪ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɭɞɨɜɥɟɬɜɨɪɹɸɳɟɝɨ ɬɟɯɧɢɱɟɫɤɨɦɭ ɡɚɞɚɧɢɸ. 
ȼɨɡɦɨɠɧɚɹ ɤɨɦɩɨɧɨɜɤɚ ɢ ɪɚɡɦɟɳɟɧɢɟ ɜ ɦɚɲɢɧɧɨɦ ɡɚɥɟ ɋɚɪɚɬɨɜɫɤɨɣ Ƚɗɋ. 

Ʉɪɢɬɟɪɢɢ, ɤɨɬɨɪɵɦ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɦɨɞɟɪɧɢɡɢɪɨɜɚɧɧɵɟ ɫɢɫɬɟɦɵ 
ɜɨɡɛɭɠɞɟɧɢɹ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ: 

1. Ɉɛɟɫɩɟɱɢɜɚɬɶ ɧɚɞɟɠɧɨɟ ɩɢɬɚɧɢɟ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ ɜ ɧɨɪɦɚɥɶɧɵɯ ɢ 
ɚɜɚɪɢɣɧɵɯ ɪɟɠɢɦɚɯ; 

2. Ⱦɨɩɭɫɤɚɬɶ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɜɨɡɛɭɠɞɟɧɢɹ ɜ ɞɨɫɬɚɬɨɱɧɵɯ 
ɩɪɟɞɟɥɚɯ ɫ ɭɱɟɬɨɦ ɭɜɟɥɢɱɟɧɢɹ ɧɨɦɢɧɚɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ; 

3. Ɉɛɟɫɩɟɱɢɜɚɬɶ ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɟɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɜɨɡɛɭɠɞɟɧɢɹ ɫ 
ɜɵɫɨɤɢɦɢ ɤɪɚɬɧɨɫɬɹɦɢ ɮɨɪɫɢɪɨɜɚɧɢɹ ɜ ɚɜɚɪɢɣɧɵɯ ɪɟɠɢɦɚɯ; 

4. Ɉɫɭɳɟɫɬɜɥɹɬɶ ɛɵɫɬɪɨɟ ɪɚɡɜɨɡɛɭɠɞɟɧɢɟ ɢ ɜ ɫɥɭɱɚɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ 
ɩɪɨɢɡɜɨɞɢɬɶ ɝɚɲɟɧɢɟ ɩɨɥɹ ɜ ɚɜɚɪɢɣɧɵɯ ɪɟɠɢɦɚɯ. 
Ʌɢɱɧɵɣ ɜɤɥɚɞ ɚɜɬɨɪɚ.  
ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɥ ɪɚɛɨɬɭ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɫɨɩɨɫɬɚɜɢɥ ɭɫɬɚɧɨɜɥɟɧɧɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɫɬɚɧɞɚɪɬɨɜ, ɫɞɟɥɚɥ ɜɵɜɨɞɵ ɢɡ ɨɩɵɬɚ 
ɷɤɫɩɥɭɚɬɚɰɢɢ. ɇɚ ɨɫɧɨɜɚɧɢɢ ɬɪɟɛɨɜɚɧɢɣ ɫɢɫɬɟɦɧɨɝɨ ɨɩɟɪɚɬɨɪɚ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɥ 
ɪɵɧɨɤ ɢ ɜɵɛɪɚɥ ɧɨɜɭɸ ɫɢɫɬɟɦɭ ɬɢɪɢɫɬɨɪɧɨɝɨ ɜɨɡɛɭɠɞɟɧɢɹ, ɭɞɨɜɥɟɬɜɨɪɹɸɳɭɸ 
ɭɫɥɨɜɢɹɦ ɷɤɫɩɥɭɚɬɚɰɢɢ. ɉɪɢɜɟɥ ɪɚɫɱɟɬɵ ɩɨ ɜɵɛɨɪɭ ɬɢɪɢɫɬɨɪɧɵɯ ɦɨɫɬɨɜ ɢ 
ɩɪɟɞɥɨɠɢɥ ɜɚɪɢɚɧɬ ɞɥɹ ɡɚɦɟɧɵ ɭɫɬɚɪɟɜɲɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɉɪɨɢɡɜɟɥ 
ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɨɰɟɧɤɭ ɩɪɨɟɤɬɚ, ɪɚɫɱɟɬ ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ ɢ ɫɪɨɤɢ ɨɤɭɩɚɟɦɨɫɬɢ. 
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1 ɂɫɬɨɪɢɹ ɫɨɡɞɚɧɢɹ ɫɢɫɬɟɦ ɜɨɡɛɭɠɞɟɧɢɹ 
 

ɉɟɪɜɚɹ ɰɢɮɪɨɜɚɹ ɫɢɫɬɟɦɚ ɜɨɡɛɭɠɞɟɧɢɹ ɩɨɥɧɨɫɬɶɸ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɨɝɨ 
ɭɩɪɚɜɥɟɧɢɹ ɛɵɥɚ ɢɡɝɨɬɨɜɥɟɧɚ ɢ ɜɧɟɞɪɟɧɚ ɜ 1989 ɝɨɞɭ ɤɨɦɩɚɧɢɟɣ ABB, ɞɨ ɷɬɨɝɨ 
ɫɬɚɬɢɱɟɫɤɢɟ ɬɢɪɢɫɬɨɪɧɵɟ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ ɛɵɥɢ ɜ ɨɫɧɨɜɧɨɦ ɚɧɚɥɨɝɨɜɵɦɢ. 

ɐɢɮɪɨɜɚɹ ɫɢɫɬɟɦɚ ɜɨɡɛɭɠɞɟɧɢɹ - ɷɬɨ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɚɹ ɫɢɫɬɟɦɚ 
ɜɨɡɛɭɠɞɟɧɢɹ ɫɢɧɯɪɨɧɧɵɯ ɦɚɲɢɧ. ɉɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ 
ɭɩɪɚɜɥɟɧɢɹ ɜɨɡɛɭɠɞɟɧɢɟɦ, ɪɟɝɭɥɢɪɭɟɦɵɦ ɩɨɫɬɨɹɧɧɵɦ ɬɨɤɨɦ ɝɟɧɟɪɚɬɨɪɨɜ, 
ɫɢɧɯɪɨɧɧɵɯ ɤɨɦɩɟɧɫɚɬɨɪɨɜ ɪɟɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ, ɚ ɬɚɤɠɟ ɫɢɧɯɪɨɧɧɵɯ 
ɞɜɢɝɚɬɟɥɟɣ ɩɪɨɦɵɲɥɟɧɧɵɯ ɭɫɬɚɧɨɜɨɤ ɜ ɧɨɪɦɚɥɶɧɵɯ ɢ ɚɜɚɪɢɣɧɵɯ ɪɟɠɢɦɚɯ. 
ɉɪɢɦɟɧɟɧɢɟ ɰɢɮɪɨɜɵɯ ɫɢɫɬɟɦ ɜɨɡɛɭɠɞɟɧɢɹ ɩɨɡɜɨɥɹɸɬ ɪɟɚɥɢɡɨɜɚɬɶ 
ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɵɟ ɚɥɝɨɪɢɬɦɵ ɭɩɪɚɜɥɟɧɢɹ ɜɨɡɛɭɠɞɟɧɢɟɦ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ 
ɭɫɬɨɣɱɢɜɭɸ ɪɚɛɨɬɭ ɭɩɪɚɜɥɹɟɦɨɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɦɚɲɢɧɵ ɜ ɫɢɧɯɪɨɧɧɨɦ ɪɟɠɢɦɟ, 
ɟё ɡɚɳɢɬɭ ɜ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɹɯ, ɚ ɬɚɤɠɟ ɷɧɟɪɝɨɫɛɟɪɟɠɟɧɢɟ, ɜɵɛɨɪ ɧɚɢɥɭɱɲɟɝɨ 
ɪɟɠɢɦɚ ɫɟɬɢ ɭɫɬɚɧɨɜɤɨɣ ɨɩɬɢɦɚɥɶɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ ɦɨɳɧɨɫɬɢ cos(φ), ɫɛɨɪ, 
ɡɚɩɢɫɶ ɢ ɨɬɨɛɪɚɠɟɧɢɟ ɢɧɮɨɪɦɚɰɢɢ ɞɥɹ ɨɰɟɧɤɢ ɫɨɫɬɨɹɧɢɹ ɚɩɩɚɪɚɬɭɪɵ ɢ 
ɫɢɧɯɪɨɧɧɨɣ ɦɚɲɢɧɵ. Ɍɚɤɠɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɰɢɮɪɨɜɵɯ ɫɢɫɬɟɦ ɜɨɡɛɭɠɞɟɧɢɹ ɞɚёɬ 
ɜɨɡɦɨɠɧɨɫɬɶ ɫɬɚɛɢɥɢɡɢɪɨɜɚɬɶ ɪɟɠɢɦ ɪɚɛɨɬɵ ɝɟɧɟɪɚɬɨɪɚ ɜ ɫɟɬɢ, ɩɨɞɞɟɪɠɢɜɚɹ 
ɧɟɨɛɯɨɞɢɦɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɪɢ ɧɟɛɨɥɶɲɢɯ ɟɝɨ ɢɡɦɟɧɟɧɢɹɯ, ɚ ɩɪɢ ɛɨɥɶɲɢɯ 
ɫɧɢɠɟɧɢɹɯ - ɮɨɪɫɢɪɨɜɚɧɢɟɦ ɬɨɤɚ ɜɨɡɛɭɠɞɟɧɢɹ. ȼɧɟɞɪɟɧɢɟ ɰɢɮɪɨɜɵɯ ɫɢɫɬɟɦ 
ɜɨɡɛɭɠɞɟɧɢɹ ɩɨɡɜɨɥɹɟɬ ɞɨɛɢɬɶɫɹ ɧɚɢɛɨɥɟɟ ɨɩɬɢɦɚɥɶɧɵɯ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ 
ɫɢɧɯɪɨɧɧɨɣ ɦɚɲɢɧɵ, ɤɨɬɨɪɵɟ ɧɟɜɨɡɦɨɠɧɨ ɞɨɫɬɢɱɶ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɪɟɥɟɣɧɨ-
ɤɨɧɬɚɤɬɨɪɧɵɯ, ɚɧɚɥɨɝɨɜɵɯ ɫɯɟɦ ɢ ɧɟɩɪɨɝɪɚɦɦɢɪɭɟɦɵɯ ɰɢɮɪɨɜɵɯ ɫɢɫɬɟɦ ɫ 
ɠёɫɬɤɨɣ ɥɨɝɢɤɨɣ. 

 
1.1 ɉɪɢɧɰɢɩ ɪɚɛɨɬɵ 

 

ɋɢɫɬɟɦɚ ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɫɨɡɞɚɟɬ ɆȾɋ, ɤɨɬɨɪɚɹ ɧɚɜɨɞɢɬ ɜ 
ɦɚɝɧɢɬɧɨɣ ɫɢɫɬɟɦɟ ɦɚɲɢɧɵ ɦɚɝɧɢɬɧɨɟ ɩɨɥɟ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɟ ɩɪɨɰɟɫɫ 
ɨɛɪɚɡɨɜɚɧɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

Ɇɨɳɧɨɫɬɶ, ɩɨɬɪɟɛɧɚɹ ɞɥɹ ɜɨɡɛɭɠɞɟɧɢɹ, ɫɨɫɬɚɜɥɹɟɬ 0,4— 0,6 % ɦɨɳɧɨɫɬɢ 
ɝɟɧɟɪɚɬɨɪɚ. 

ɋɢɫɬɟɦɚ ɜɨɡɛɭɠɞɟɧɢɹ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɢɬɚɧɢɟ ɨɛɦɨɬɤɢ 
ɪɨɬɨɪɚ ɜɨ ɜɫɟɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɪɟɠɢɦɚɯ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɜ ɩɟɪɟɯɨɞɧɵɯ, ɢ 
ɞɨɥɠɧɚ ɪɚɫɫɱɢɬɵɜɚɬɶɫɹ ɧɚ ɪɚɛɨɬɭ ɫ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɪɟɝɭɥɹɬɨɪɨɦ ɜɨɡɛɭɠɞɟɧɢɹ 
(ȺɊȼ). 

ɋɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶ ɜ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɦ ɪɟɠɢɦɟ 
ɪɚɛɨɬɵ ɬɨɤ ɢ ɧɚɩɪɹɠɟɧɢɟ, ɩɪɟɜɵɲɚɸɳɢɟ ɧɨɦɢɧɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɬɨɤɚ ɢ 
ɧɚɩɪɹɠɟɧɢɹ ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɨɜ ɧɟ ɦɟɧɟɟ ɱɟɦ ɧɚ 10 %. Ʉɪɚɬɧɨɫɬɢ 
ɮɨɪɫɢɪɨɜɚɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɢ ɬɨɤɚ ɜɨɡɛɭɠɞɟɧɢɹ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɢɯ ɧɨɦɢɧɚɥɶɧɵɦ 
ɡɧɚɱɟɧɢɹɦ ɞɨɥɠɧɵ ɛɵɬɶ ɧɟ ɦɟɧɟɟ ɞɜɭɯ, ɚ ɫɤɨɪɨɫɬɶ ɧɚɪɚɫɬɚɧɢɹ ɧɚɩɪɹɠɟɧɢɹ 
ɜɨɡɛɭɠɞɟɧɢɹ ɩɪɢ ɡɚɞɚɧɧɨɦ ɫɧɢɠɟɧɢɢ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɜɯɨɞɟ ȺɊȼ ɢ ɩɪɢ ɜɧɟɡɚɩɧɵɯ 
ɄɁ ɜ ɫɟɬɢ — ɧɟ ɦɟɧɟɟ ɞɜɭɯ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰ ɜ ɫɟɤɭɧɞɭ. 

https://ru.wikipedia.org/wiki/ABB
https://ru.wikipedia.org/wiki/%D0%A2%D0%B8%D1%80%D0%B8%D1%81%D1%82%D0%BE%D1%80
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B0%D0%BB%D0%BE%D0%B3%D0%BE%D0%B2%D1%8B%D0%B9_%D1%81%D0%B8%D0%B3%D0%BD%D0%B0%D0%BB
https://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D0%BA%D1%80%D0%BE%D0%BF%D1%80%D0%BE%D1%86%D0%B5%D1%81%D1%81%D0%BE%D1%80
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D0%BD%D1%85%D1%80%D0%BE%D0%BD%D0%BD%D0%B0%D1%8F_%D0%BC%D0%B0%D1%88%D0%B8%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D1%81%D1%82%D0%BE%D1%8F%D0%BD%D0%BD%D1%8B%D0%B9_%D1%82%D0%BE%D0%BA
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D0%BD%D1%85%D1%80%D0%BE%D0%BD%D0%BD%D0%B0%D1%8F_%D0%BC%D0%B0%D1%88%D0%B8%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D0%BD%D1%85%D1%80%D0%BE%D0%BD%D0%BD%D0%B0%D1%8F_%D0%BC%D0%B0%D1%88%D0%B8%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%8D%D1%84%D1%84%D0%B8%D1%86%D0%B8%D0%B5%D0%BD%D1%82_%D0%BC%D0%BE%D1%89%D0%BD%D0%BE%D1%81%D1%82%D0%B8
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ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɵ ɢɡɝɨɬɨɜɥɹɸɬɫɹ ɫ 
ɷɥɟɤɬɪɨɦɚɲɢɧɧɵɦɢ ɜɨɡɛɭɞɢɬɟɥɹɦɢ ɢɥɢ ɫ ɭɩɪɚɜɥɹɟɦɵɦɢ (ɬɢɪɢɫɬɨɪɧɵɦɢ ɢɥɢ 
ɢɨɧɧɵɦɢ) ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹɦɢ. ȼ ɫɢɫɬɟɦɟ ɷɥɟɤɬɪɨɦɚɲɢɧɧɨɝɨ ɜɨɡɛɭɠɞɟɧɢɹ 
ɩɪɢɦɟɧɹɟɬɫɹ ɜɨɡɛɭɞɢɬɟɥɶ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ, ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɧɚ ɨɞɧɨɦ ɜɚɥɭ ɫ 
ɝɟɧɟɪɚɬɨɪɨɦ. 

ȼ ɫɢɫɬɟɦɚɯ ɜɨɡɛɭɠɞɟɧɢɹ ɫ ɬɢɪɢɫɬɨɪɧɵɦɢ ɢɥɢ ɢɨɧɧɵɦɢ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹɦɢ 
ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɯɟɦɵ ɤɚɤ ɧɟɡɚɜɢɫɢɦɨɝɨ ɜɨɡɛɭɠɞɟɧɢɹ, ɬɚɤ ɢ ɫɚɦɨɜɨɡɛɭɠɞɟɧɢɹ. ȼ 
ɫɥɭɱɚɟ ɧɟɡɚɜɢɫɢɦɨɝɨ ɜɨɡɛɭɠɞɟɧɢɹ ɜ ɤɚɱɟɫɬɜɟ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɢɫɩɨɥɶɡɭɟɬɫɹ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɣ ɫɢɧɯɪɨɧɧɵɣ ɝɟɧɟɪɚɬɨɪ, ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɧɚ ɨɞɧɨɦ ɜɚɥɭ ɫ 
ɝɥɚɜɧɵɦ ɝɟɧɟɪɚɬɨɪɨɦ ɦɟɠɞɭ ɜɟɪɯɧɟɣ ɤɪɟɫɬɨɜɢɧɨɣ ɢ ɪɨɬɨɪɨɦ. ȿɫɥɢ ɫɢɫɬɟɦɚ 
ɜɨɡɛɭɠɞɟɧɢɹ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɫɯɟɦɟ ɫɚɦɨɜɨɡɛɭɠɞɟɧɢɹ, ɩɢɬɚɧɢɟ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɬ ɡɚɠɢɦɨɜ ɫɬɚɬɨɪɚ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɱɟɪɟɡ ɩɨɧɢɠɚɸɳɢɣ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɢ ɜɵɩɪɹɦɢɬɟɥɶɧɵɣ ɭɩɪɚɜɥɹɟɦɵɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ. 
Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɜɨɡɛɭɠɞɟɧɢɹ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɜɨ ɜɫɟɦ ɞɢɚɩɚɡɨɧɟ ɪɟɠɢɦɨɜ. 
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2 ɋɭɳɟɫɬɜɭɸɳɚɹ ɫɢɫɬɟɦɚ ɜɨɡɛɭɠɞɟɧɢɹ 
 

2.1 ɇɚɡɧɚɱɟɧɢɟ 
 
ɋɢɫɬɟɦɚ ɜɨɡɛɭɠɞɟɧɢɹ ɜɵɩɨɥɧɟɧɚ ɩɨ ɫɯɟɦɟ ɫɚɦɨɜɨɡɛɭɠɞɟɧɢɹ ɢ 

ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɩɢɬɚɧɢɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɪɟɝɭɥɢɪɭɟɦɵɦ ɜɵɩɪɹɦɥɟɧɧɵɦ ɬɨɤɨɦ 
ɩɚɪɚɥɥɟɥɶɧɨ ɫɨɟɞɢɧɟɧɧɵɟ ɨɛɦɨɬɤɢ ɞɜɭɯ ɝɟɧɟɪɚɬɨɪɨɜ, ɩɨɞɤɥɸɱɟɧɧɵɯ ɤ ɨɞɧɨɦɭ 
ɝɟɧɟɪɚɬɨɪɧɨɦɭ ɜɵɤɥɸɱɚɬɟɥɸ, ɜ ɧɨɪɦɚɥɶɧɵɯ ɢ ɚɜɚɪɢɣɧɵɯ ɪɟɠɢɦɚɯ, 
ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ ɬɪɟɛɨɜɚɧɢɹɦɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ ɫɬɚɧɞɚɪɬɨɜ. 

Ɉɛɨɡɧɚɱɟɧɢɟ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ ɋɌɋ-ɆɊ-425-2860-2,5 ɍɏɅ4 
ɩɪɢɜɟɞɟɧɨ ɜ ɪɢɫɭɧɤɟ 1. 
ɋɌɋ  ɆɊ  425  2860  2,5  ɍɏɅ 4 
      Ʉɚɬɟɝɨɪɢɹ ɪɚɡɦɟɳɟɧɢɹ 

Ʉɥɢɦɚɬɢɱɟɫɤɨɟ ɢɫɩɨɥɧɟɧɢɟ 
Ʉɪɚɬɧɨɫɬɶ ɮɨɪɫɢɪɨɜɤɢ 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ, Ⱥ 
ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ȼ 

Ɇɢɤɪɨɩɪɨɰɟɫɫɨɪɧɚɹ, ɪɟɡɟɪɜɢɪɨɜɚɧɧɚɹ 
ɋɢɫɬɟɦɚ ɬɢɪɢɫɬɨɪɧɚɹ ɫɚɦɨɜɨɡɛɭɠɞɟɧɢɹ 

Ɋɢɫɭɧɨɤ 1 - Ɉɛɨɡɧɚɱɟɧɢɟ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ 
 
ɋɢɫɬɟɦɚ ɜɨɡɛɭɠɞɟɧɢɹ ɨɛɟɫɩɟɱɢɜɚɟɬ ɬɚɤɢɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɟɠɢɦɵ 

ɪɚɛɨɬɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ, ɤɚɤ: 
 ɩɪɨɝɪɚɦɦɧɨɟ ɧɚɱɚɥɶɧɨɟ ɜɨɡɛɭɠɞɟɧɢɟ ɨɬ ɚɝɪɟɝɚɬɧɵɯ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 

ɢɥɢ ɨɬ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ; 
 ɯɨɥɨɫɬɨɣ ɯɨɞ; 
 ɩɨɞɝɨɧɤɭ ɧɚɩɪɹɠɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɤ ɧɚɩɪɹɠɟɧɢɸ ɫɟɬɢ ɩɪɢ ɜɤɥɸɱɟɧɢɢ ɜ ɫɟɬɶ 

ɦɟɬɨɞɨɦ ɬɨɱɧɨɣ ɫɢɧɯɪɨɧɢɡɚɰɢɢ; 
 ɩɨɞɞɟɪɠɚɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɡɚɞɚɧɧɨɣ ɭɫɬɚɜɤɨɣ 

ɩɪɢ ɪɚɛɨɬɟ ɚɝɪɟɝɚɬɚ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ; 
 ɪɚɛɨɬɭ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɫ ɧɚɝɪɭɡɤɚɦɢ ɢ ɩɟɪɟɝɪɭɡɤɚɦɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɬɪɟɛɨɜɚɧɢɹɦɢ ȽɈɋɌ; 
 ɮɨɪɫɢɪɨɜɤɭ ɜɨɡɛɭɠɞɟɧɢɹ ɫ ɡɚɞɚɧɧɨɣ ɤɪɚɬɧɨɫɬɶɸ ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɢ ɬɨɤɭ 

ɩɪɢ ɧɚɪɭɲɟɧɢɹɯ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ, ɜɵɡɵɜɚɸɳɢɯ ɫɧɢɠɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ 
ɲɢɧɚɯ ɫɬɚɧɰɢɢ; 

 ɪɚɡɜɨɡɛɭɠɞɟɧɢɟ ɩɪɢ ɧɚɪɭɲɟɧɢɹɯ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ, ɜɵɡɵɜɚɸɳɢɯ 
ɭɜɟɥɢɱɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɲɢɧɚɯ ɫɬɚɧɰɢɢ; 

 ɝɚɲɟɧɢɟ ɩɨɥɹ ɩɪɢ ɞɟɣɫɬɜɢɢ ɡɚɳɢɬ ɩɟɪɟɜɨɞɨɦ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɜ 
ɢɧɜɟɪɬɨɪɧɵɣ ɪɟɠɢɦ ɫ ɨɬɤɥɸɱɟɧɢɟɦ ɭɫɬɪɨɣɫɬɜɚ ɝɚɲɟɧɢɹ ɩɨɥɹ; 

 ɪɚɡɝɪɭɡɤɭ ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɪɟɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ ɞɨ ɜɟɥɢɱɢɧɵ ɛɥɢɡɤɨɣ ɤ 
ɧɭɥɸ ɩɪɢ ɩɥɚɧɨɜɨɦ ɨɫɬɚɧɨɜɟ ɝɟɧɟɪɚɬɨɪɚ; 
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 ɨɬɤɥɸɱɟɧɢɟ ɨɬ ɫɟɬɢ ɨɩɟɪɚɬɨɪɨɦ ɢɥɢ ɚɜɬɨɦɚɬɢɱɟɫɤɢ, ɜ ɬɨɦ ɱɢɫɥɟ, ɩɨɞ 
ɞɟɣɫɬɜɢɟɦ ɡɚɳɢɬ. 
ȼ ɰɢɮɪɨɜɨɣ ɫɢɫɬɟɦɟ ɭɩɪɚɜɥɟɧɢɹ ɜɨɡɛɭɠɞɟɧɢɟɦ ɜɵɞɟɥɟɧɵ ɫɥɟɞɭɸɳɢɟ 

ɮɭɧɤɰɢɢ: 
 ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɪɟɝɭɥɹɬɨɪ ɜɨɡɛɭɠɞɟɧɢɹ (ȺɊȼ); 
 ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɜɨɡɛɭɠɞɟɧɢɟɦ (ɋɍȼ); 
 ɡɚɳɢɬɵ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ (ɄɁȼ). 

Ɉɫɧɨɜɧɵɦ ɧɚɡɧɚɱɟɧɢɟɦ ɪɟɝɭɥɹɬɨɪɚ ɩɪɢ ɪɚɛɨɬɟ ɝɟɧɟɪɚɬɨɪɚ ɜ ɫɟɬɢ ɹɜɥɹɟɬɫɹ 
ɩɨɞɞɟɪɠɚɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɲɢɧɚɯ ɫɬɚɧɰɢɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɡɚɞɚɧɧɵɦɢ 
ɡɧɚɱɟɧɢɹɦɢ ɧɚɩɪɹɠɟɧɢɹ ɜ ɬɨɱɤɟ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɢ ɫɬɚɬɢɡɦɚ ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɩɪɢ 
ɢɡɦɟɧɟɧɢɢ ɪɟɚɤɬɢɜɧɨɝɨ ɬɨɤɚ. ɉɪɢɧɹɬ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ-ɢɧɬɟɝɪɚɥɶɧɨ-
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɣ (ɉɂȾ) ɡɚɤɨɧ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɫ ɪɟɝɭɥɢɪɭɟɦɵɦ 
ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɩɨ ɨɬɤɥɨɧɟɧɢɸ ɧɚɩɪɹɠɟɧɢɹ ɜ ɧɢɡɤɨɱɚɫɬɨɬɧɨɦ ɞɢɚɩɚɡɨɧɟ ɢ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɦɚɥɵɦ ɩɨɫɬɨɹɧɧɵɦ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɜ ɞɢɚɩɚɡɨɧɟ ɱɚɫɬɨɬ 
ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɢɯ ɤɨɥɟɛɚɧɢɣ. Ɉɧ ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɵɫɨɤɭɸ ɬɨɱɧɨɫɬɶ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɢ ɭɫɬɨɣɱɢɜɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ ɧɚ ɯɨɥɨɫɬɨɦ ɯɨɞɭ ɢ ɩɪɢ ɪɚɛɨɬɟ ɜ ɫɟɬɢ 
ɜ ɪɟɠɢɦɚɯ ɦɚɥɵɯ ɢ ɫɪɟɞɧɢɯ ɧɚɝɪɭɡɨɤ. 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɮɭɧɤɰɢɢ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɮɭɧɤɰɢɢ ɢɡɦɟɧɟɧɢɹ 
ɫɨɫɬɨɹɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ, ɜɵɩɨɥɧɹɟɦɵɟ ɩɨ ɤɨɦɚɧɞɚɦ 
ɨɩɟɪɚɬɨɪɚ. Ʉ ɧɢɦ ɨɬɧɨɫɹɬɫɹ: 

 ɧɚɱɚɥɶɧɨɟ ɜɨɡɛɭɠɞɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ; 
 ɝɚɲɟɧɢɟ ɩɨɥɹ ɜɨɡɛɭɠɞɟɧɢɹ; 
 ɩɨɞɝɨɧɤɚ ɨɛɨɪɨɬɨɜ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɛɨɬɚɸɳɢɯ ɝɟɧɟɪɚɬɨɪɨɜ ɩɟɪɟɞ 

ɧɚɱɚɥɶɧɵɦ ɜɨɡɛɭɠɞɟɧɢɟɦ; 
 ɭɪɚɜɧɢɜɚɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɫ ɧɚɩɪɹɠɟɧɢɟɦ ɫɟɬɢ ɩɟɪɟɞ 

ɜɤɥɸɱɟɧɢɟɦ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢ ɬɨɱɧɨɣ ɫɢɧɯɪɨɧɢɡɚɰɢɢ;  
 ɪɚɡɝɪɭɡɤɚ ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɪɟɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ ɩɪɢ ɲɬɚɬɧɨɦ ɨɬɤɥɸɱɟɧɢɢ 

ɝɟɧɟɪɚɬɨɪɚ; 
 ɩɟɪɟɜɨɞ ɩɨ ɤɨɦɚɧɞɟ ɨɩɟɪɚɬɨɪɚ ɤɚɧɚɥɨɜ ɭɩɪɚɜɥɟɧɢɹ ɫ 1 ɧɚ 2. 

ȼ ɫɨɫɬɚɜ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɪɟɝɭɥɹɬɨɪɚ ɜɯɨɞɹɬ ɩɪɨɝɪɚɦɦɵ, 
ɨɫɭɳɟɫɬɜɥɹɸɳɢɟ ɥɨɝɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɜɯɨɞɧɵɯ ɞɢɫɤɪɟɬɧɵɯ ɫɢɝɧɚɥɨɜ ɢ ɞɚɬɱɢɤɨɜ 
ɪɟɠɢɦɧɵɯ ɩɚɪɚɦɟɬɪɨɜ. Ⱦɥɹ ɤɨɧɬɪɨɥɹ ɜɵɱɢɫɥɢɬɟɥɶɧɨɝɨ ɩɪɨɰɟɫɫɚ ɢɫɩɨɥɶɡɭɸɬɫɹ 
ɚɩɩɚɪɚɬɧɵɟ ɫɪɟɞɫɬɜɚ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɟ ɚɪɯɢɬɟɤɬɭɪɨɣ ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɚ. 
Ɇɢɤɪɨɤɨɧɬɪɨɥɥɟɪ ɨɫɭɳɟɫɬɜɥɹɟɬ ɬɚɤɠɟ ɤɨɧɬɪɨɥɶ ɭɪɨɜɧɹ ɧɚɩɪɹɠɟɧɢɣ ɢɫɬɨɱɧɢɤɨɜ 
ɩɢɬɚɧɢɹ ɪɟɝɭɥɹɬɨɪɚ. 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɚɧɚɥɢɡɚ ɷɬɨɣ ɢɧɮɨɪɦɚɰɢɢ ɮɨɪɦɢɪɭɸɬɫɹ ɫɢɝɧɚɥɵ ɨɬɤɚɡɚ 
ɪɟɝɭɥɹɬɨɪɚ. Ɉɞɧɨɜɪɟɦɟɧɧɨ ɮɨɪɦɢɪɭɟɬɫɹ ɞɢɚɝɧɨɫɬɢɱɟɫɤɚɹ ɢɧɮɨɪɦɚɰɢɹ, 
ɨɛɥɟɝɱɚɸɳɚɹ ɩɨɢɫɤ ɧɟɢɫɩɪɚɜɧɨɫɬɢ. 

ɋɢɫɬɟɦɚ ɜɨɡɛɭɠɞɟɧɢɹ ɫ ɰɢɮɪɨɜɵɦ ɪɟɝɭɥɹɬɨɪɨɦ ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɫɟ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɟɠɢɦɵ ɪɚɛɨɬɵ ɞɜɭɯ ɝɟɧɟɪɚɬɨɪɨɜ, ɚ ɢɦɟɧɧɨ: 

 ɉɂȾ ɡɚɤɨɧ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ; 
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 ɩɨɞɞɟɪɠɚɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɨɜ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɡɚɞɚɧɧɨɣ ɭɫɬɚɜɤɨɣ, ɫ ɬɨɱɧɨɫɬɶɸ 0,5% ɨɬɧɨɫɢɬɟɥɶɧɨ ɡɚɞɚɧɧɨɣ ɫɬɚɬɢɱɟɫɤɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ. 

 ɮɨɪɫɢɪɨɜɚɧɢɟ ɜɨɡɛɭɠɞɟɧɢɹ ɫ ɧɚɫɬɪɚɢɜɚɟɦɨɣ ɭɫɬɚɜɤɨɣ  ɪɟɥɟ ɮɨɪɫɢɪɨɜɤɢ 
ɩɪɢ ɝɥɭɛɨɤɢɯ ɫɧɢɠɟɧɢɹɯ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɩɨ 
ɨɬɧɨɲɟɧɢɸ  ɤ  ɡɚɞɚɧɧɨɣ  ɫɬɚɬɢɱɟɫɤɨɣ  ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ; 

 ɨɝɪɚɧɢɱɟɧɢɟ ɦɢɧɢɦɚɥɶɧɨɝɨ ɬɨɤɚ ɜɨɡɛɭɠɞɟɧɢɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɟɥɢɱɢɧɵ 
ɚɤɬɢɜɧɨɝɨ ɬɨɤɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɡɚɜɨɞɫɤɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ ɝɟɧɟɪɚɬɨɪɚ; 

 ɨɝɪɚɧɢɱɟɧɢɟ ɩɟɪɟɝɪɭɡɤɢ ɪɨɬɨɪɚ ɩɨ ɜɪɟɦɹɡɚɜɢɫɢɦɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɚɧɧɵɦɢ ɡɚɜɨɞɚ ɢɡɝɨɬɨɜɢɬɟɥɹ ɝɟɧɟɪɚɬɨɪɨɜ; 

 ɛɟɡɭɞɚɪɧɵɣ ɩɟɪɟɯɨɞ ɫ ɪɟɝɭɥɹɬɨɪɚ, ɧɚɯɨɞɹɳɟɝɨɫɹ ɜ ɪɚɛɨɬɟ ɧɚ ɪɟɝɭɥɹɬɨɪ, 
ɧɚɯɨɞɹɳɢɣɫɹ ɜ ɪɟɡɟɪɜɟ; 

 ɫɢɝɧɚɥɢɡɚɰɢɸ ɨ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɝɟɧɟɪɚɬɨɪɨɜ ɢ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ; 
 

2.2 Ɍɟɯɧɢɱɟɫɤɨɟ ɨɩɢɫɚɧɢɟ 
 

ȼ ɬɟɯɧɢɱɟɫɤɨɦ ɨɩɢɫɚɧɢɢ ɩɪɢɜɟɞɟɧɵ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɞɚɧɧɵɟ 
ɩɨ ɭɫɬɪɨɣɫɬɜɭ ɢ ɩɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɫɬɚɬɢɱɟɫɤɨɣ ɬɢɪɢɫɬɨɪɧɨɣ ɫɢɫɬɟɦɵ 
ɜɨɡɛɭɠɞɟɧɢɹ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ ɋɚɪɚɬɨɜɫɤɨɣ Ƚɗɋ. 

ɏɚɪɚɤɬɟɪɧɨɣ ɨɫɨɛɟɧɧɨɫɬɶɸ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ 
ɚɩɩɚɪɚɬɭɪɚ ɭɩɪɚɜɥɟɧɢɹ, ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɢ ɡɚɳɢɬɵ ɜɵɩɨɥɧɟɧɚ ɧɚ ɛɚɡɟ 
ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɨɣ ɬɟɯɧɢɤɢ. ɋɢɫɬɟɦɚ ɜɨɡɛɭɠɞɟɧɢɹ ɢɦɟɟɬ 100% ɪɟɡɟɪɜ (ɞɜɚ 
ɧɟɡɚɜɢɫɢɦɵɯ ɢɞɟɧɬɢɱɧɵɯ ɤɚɧɚɥɚ) ɩɨ ɚɩɩɚɪɚɬɭɪɟ ɭɩɪɚɜɥɟɧɢɹ, ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɢ 
ɡɚɳɢɬ, ɫɨɜɪɟɦɟɧɧɵɟ ɦɟɬɨɞɵ ɤɨɧɬɪɨɥɹ ɢ ɜɨɡɦɨɠɧɨɫɬɶ ɪɚɛɨɬɵ ɫ Ⱥɋɍ Ɍɉ ɫɬɚɧɰɢɢ.  

ɋɢɥɨɜɨɣ ɬɢɪɢɫɬɨɪɧɵɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɜɵɩɨɥɧɟɧ ɧɚ ɩɚɪɚɥɥɟɥɶɧɵɯ ɦɨɫɬɚɯ 
ɫ ɪɟɡɟɪɜɢɪɨɜɚɧɢɟɦ (n+1) ɦɨɫɬ. 

Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 
1. 
Ɍɚɛɥɢɰɚ 1 - Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɚ Ɂɧɚɱɟɧɢɟ 

1.ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ, ȼ   10 500 
2. ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ, Ⱥ 2860 
3. ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ, ȼ   425 
4. Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɮɨɪɫɢɪɨɜɤɢ, ɫ 50 
5. Ʉɪɚɬɧɨɫɬɶ ɮɨɪɫɢɪɨɜɚɧɢɹ:  
ɩɨ ɧɚɩɪɹɠɟɧɢɸ, ɨ.ɟ.  
ɩɨ ɬɨɤɭ, ɨ.ɟ.  

 
2,5 
2,0 

6. ɑɚɫɬɨɬɚ ɧɚɩɪɹɠɟɧɢɹ ɩɢɬɚɧɢɹ ɫɟɬɢ, Ƚɰ 50 
7. Ɉɯɥɚɠɞɟɧɢɟ  ȿɫɬɟɫɬɜɟɧɧɨɟ 

ɜɨɡɞɭɲɧɨɟ 

ɋɨɫɬɚɜ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ 
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Ʉɨɧɫɬɪɭɤɬɢɜɧɨ ɫɢɫɬɟɦɚ ɜɨɡɛɭɠɞɟɧɢɹ ɬɢɩɚ ɋɌɋ-ɆɊ-425-2860-2,5 ɍɏɅ4 
ɫɨɫɬɨɢɬ ɢɡ ɨɬɞɟɥɶɧɵɯ ɫɛɨɪɨɱɧɵɯ ɟɞɢɧɢɰ: 

 ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶɧɵɣ Ɍɉ; 
 ɳɢɬ ɫɢɥɨɜɨɣ ɓɋ; 
 ɳɢɬ ɭɩɪɚɜɥɟɧɢɹ ɓɍ; 
 ɡɚɳɢɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ. 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶɧɵɣ ɌɋɁɉ-4000/15ɍɁ. 
Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶɧɨɝɨ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2. 
Ɍɚɛɥɢɰɚ 2 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ Ɍɉ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɚ Ɂɧɚɱɟɧɢɟ 
ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɤȼȺ 3168 
ɑɢɫɥɨ ɮɚɡ 3 
 ɑɚɫɬɨɬɵ ɩɢɬɚɧɢɹ ɫɟɬɢ, Ƚɰ, ɞɥɢɬɟɥɶɧɨ 50 
ɋɯɟɦɚ ɫɨɟɞɢɧɟɧɢɹ ɨɛɦɨɬɨɤ /-11 
ɇɨɦɢɧɚɥɶɧɨɟ ɥɢɧɟɣɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɫɟɬɟɜɨɣ ɨɛɦɨɬɤɢ, ɤȼ 10,5 
ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɜɟɧɬɢɥɶɧɨɣ ɨɛɦɨɬɤɢ (ɥɢɧɟɣɧɨɟ), ȼ 785 
Ɍɨɤ ɫɟɬɟɜɨɣ ɨɛɦɨɬɤɢ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ 
ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ, Ⱥ 

 
174,5 

Ɍɨɤ ɜɟɧɬɢɥɶɧɨɣ ɨɛɦɨɬɤɢ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ 
ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ, Ⱥ 

 
2334 

Ɍɨɤ ɜɟɧɬɢɥɶɧɨɣ ɨɛɦɨɬɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɚɧɢɹ, Ⱥ    
(ɜ ɬɟɱɟɧɢɟ 50 ɫ) 

 
4243 

ȼ ɩɟɪɜɢɱɧɭɸ ɨɛɦɨɬɤɭ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɫɬɪɨɟɧɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɬɢɩɚ 
ɌɉɈɅ-10-0,5/Ɋ,  Ʉɬɬ= 600/5. 

 
2.3 ɍɫɬɪɨɣɫɬɜɨ ɢ ɪɚɛɨɬɚ ɫɨɫɬɚɜɧɵɯ ɱɚɫɬɟɣ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ 

 

ɋɢɫɬɟɦɚ ɜɨɡɛɭɠɞɟɧɢɹ ɋɌɋ-ɆɊ-425-2860-2,5 ɍɏɅ4 ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ 
ɋɚɪɚɬɨɜɫɤɨɣ Ƚɗɋ ɜɵɩɨɥɧɟɧɚ ɨɞɧɨɝɪɭɩɩɨɜɨɣ. ɋɢɥɨɜɨɟ ɩɢɬɚɧɢɟ ɬɢɪɢɫɬɨɪɧɵɯ 
ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɬ ɲɢɧ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɱɟɪɟɡ 
ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶɧɵɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ Ɍɉ. Ⱦɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɤ 
ɬɢɪɢɫɬɨɪɧɵɦ  ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹɦ ɫɥɭɠɢɬ  ɲɤɚɮ ɜɜɨɞɚ ɒȼ. 

ɒɤɚɮ ɜɜɨɞɚ ɒȼ 
ɍɫɬɪɨɣɫɬɜɨ ɧɚɱɚɥɶɧɨɝɨ ɜɨɡɛɭɠɞɟɧɢɹ ɍɇȼ, ɤɨɬɨɪɨɟ ɩɨɥɭɱɚɟɬ ɩɢɬɚɧɢɟ ɨɬ 

ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɫɬɚɧɰɢɢ =220ȼ ɱɟɪɟɡ ɚɜɬɨɦɚɬ SF1 ɢ 380 ȼ ɱɟɪɟɡ ɚɜɬɨɦɚɬ SF2. 
ɉɟɪɟɞ ɧɚɱɚɥɶɧɵɦ ɜɨɡɛɭɠɞɟɧɢɟɦ ɤɨɧɬɪɨɥɥɟɪ ɨɞɧɨɜɪɟɦɟɧɧɨ (ɨɬ ɨɞɧɨɝɨ ɜɵɯɨɞɚ) 
ɜɤɥɸɱɚɟɬ ɤɨɧɬɚɤɬɨɪɵ ɄɆ1 ɢ ɄɆ2 ɲɤɚɮɚ ɒȼ, ɤɨɬɨɪɵɟ ɩɨɞɤɥɸɱɚɸɬ ɍɇȼ ɤ 
ɲɢɧɚɦ (+) ɢ (-) ɪɨɬɨɪɚ. ɉɨɫɥɟ ɜɤɥɸɱɟɧɢɹ ɄɆ1 ɢ ɄɆ2 ɚɩɩɚɪɚɬɧɨ ɜɤɥɸɱɚɟɬɫɹ ɄɆɁ 
ɢ ɩɨɞɚɟɬ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɍɇȼ. ȿɫɥɢ ɩɟɪɟɞ ɧɚɱɚɥɶɧɵɦ ɜɨɡɛɭɠɞɟɧɢɟɦ ɧɚ ɍɇȼ 
ɩɨɞɚɧɵ ɨɛɚ ɧɚɩɪɹɠɟɧɢɹ (380 ȼ ɢ =220 ȼ), ɬɨ ɩɢɬɚɧɢɟ ɍɇȼ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɬ 
380 ȼ, ɚ ɧɚɩɪɹɠɟɧɢɟ =220 ȼ ɡɚɩɟɪɬɨ ɱɟɪɟɡ ɞɢɨɞ. ȿɫɥɢ ɩɨ ɤɚɤɢɦ-ɬɨ ɩɪɢɱɢɧɚɦ 
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ɧɚɩɪɹɠɟɧɢɟ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɨɬɫɭɬɫɬɜɭɟɬ, ɥɢɛɨ ɧɢɠɟ ɧɚɩɪɹɠɟɧɢɹ ɨɬ 
ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɩɨɫɥɟ ɜɵɩɪɹɦɢɬɟɥɹ, ɍɇȼ ɩɨɥɭɱɚɟɬ ɩɢɬɚɧɢɟ ɨɬ 
ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ. ɉɨɫɥɟ ɧɚɱɚɥɶɧɨɝɨ ɜɨɡɛɭɠɞɟɧɢɹ ɚɜɬɨɦɚɬɵ SF1 ɢ SF2 
ɦɨɝɭɬ ɛɵɬɶ ɨɬɤɥɸɱɟɧɵ, ɢɯ ɩɨɥɨɠɟɧɢɹ ɩɨɫɥɟ ɜɨɡɛɭɠɞɟɧɢɹ ɧɟ ɚɧɚɥɢɡɢɪɭɸɬɫɹ, ɬ.ɟ. 
ɚɧɚɥɢɡ ɩɪɨɢɡɜɨɞɢɬɫɹ ɬɨɥɶɤɨ ɞɥɹ ɪɟɠɢɦɚ ɝɨɬɨɜɧɨɫɬɢ, ɩɪɢ ɷɬɨɦ ɞɨɫɬɚɬɨɱɧɨ 
ɜɤɥɸɱɟɧɢɹ ɨɞɧɨɝɨ ɢɡ ɚɜɬɨɦɚɬɨɜ. 

ɉɪɨɰɟɫɫ ɧɚɱɚɥɶɧɨɝɨ ɜɨɡɛɭɠɞɟɧɢɹ ɧɚɱɢɧɚɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɨɬ ɋȺɍ ȽȺ 
ɢɥɢ ɩɨ ɤɨɦɚɧɞɟ ɨɩɟɪɚɬɨɪɚ ɫ Ⱥɓɍ, ɩɨɫɥɟ ɩɨɞɝɨɧɤɢ ɨɛɨɪɨɬɨɜ ɝɟɧɟɪɚɬɨɪɨɜ, 
ɜɤɥɸɱɟɧɧɵɯ ɧɚ ɩɚɪɚɥɥɟɥɶɧɭɸ ɪɚɛɨɬɭ. 

Ⱥɩɩɚɪɚɬ ɡɚɳɢɬɵ ɨɬ ɬɨɤɨɜ ɭɬɟɱɤɢ «Ⱥɪɝɭɫ» ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɡɚɳɢɬɵ ɰɟɩɟɣ 
ɪɨɬɨɪɚ ɨɬ ɨɩɚɫɧɵɯ ɩɨɫɥɟɞɫɬɜɢɣ ɭɬɟɱɟɤ ɬɨɤɚ ɧɚ ɡɟɦɥɸ ɢ ɤɨɧɬɪɨɥɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 
ɢɡɨɥɹɰɢɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɡɟɦɥɢ.  
Ⱥɩɩɚɪɚɬ ɢɦɟɟɬ ɞɜɚ ɜɵɯɨɞɚ:  

 ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɣ «ɋɨɩɪɨɬɢɜɥɟɧɢɟ 15 ɤɈɦ»; 
 ɚɜɚɪɢɣɧɵɣ «ɋɨɩɪɨɬɢɜɥɟɧɢɟ 4 ɤɈɦ». 
ɋɢɝɧɚɥɵ ɩɨɫɬɭɩɚɸɬ ɧɚ ɩɪɨɦɟɠɭɬɨɱɧɵɟ ɪɟɥɟ Ʉ9, Ʉ10 (ɓɍ), ɤɨɬɨɪɵɟ ɨɞɧɨɣ 

ɩɚɪɨɣ ɤɨɧɬɚɤɬɨɜ ɜɵɞɚɸɬ ɫɢɝɧɚɥ ɧɚ ɐɓɍ, ɚ ɞɪɭɝɨɣ ɧɚ ɄɊɍɁ ɞɥɹ ɡɚɩɢɫɢ ɜ 
«ɞɧɟɜɧɢɤ ɫɨɛɵɬɢɣ». 
ȼ ɡɨɧɭ ɤɨɧɬɪɨɥɹ ɬɨɤɨɜ ɭɬɟɱɤɢ ɜɯɨɞɹɬ: 

 ȼɬɨɪɢɱɧɚɹ ɨɛɦɨɬɤɚ ɌɌȼ; 
 Ʉɚɛɟɥɶɧɚɹ ɫɜɹɡɶ ɌɌȼ – Ɍȼ; 
 ɒɢɧɨɩɪɨɜɨɞ  ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ; 
 Ɋɨɬɨɪɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ. 

ɉɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɨɫɧɨɜɚɧ ɧɚ ɧɚɥɨɠɟɧɢɢ ɧɚ ɤɨɧɬɪɨɥɢɪɭɟɦɵɟ ɰɟɩɢ 
ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɱɚɫɬɨɬɨɣ 25 Ƚɰ. 

 
2.4 ɒɤɚɮ ɝɚɲɟɧɢɹ ɩɨɥɹ ɒȽɉ 

 
Ʉɨɧɬɚɤɬɨɪ ɄɆ1 ɚɜɬɨɦɚɬɢɱɟɫɤɢ (ɛɟɡ ɋɍȼ) ɜɤɥɸɱɚɟɬɫɹ ɢ ɡɚɦɵɤɚɟɬ ɪɨɬɨɪ ɧɚ 

ɡɚɳɢɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ȺȽɉ ɢ ɫɪɚɛɚɬɵɜɚɧɢɢ ɬɢɪɢɫɬɨɪɧɨɝɨ 
ɪɚɡɪɹɞɧɢɤɚ FV.   

ɉɨɫɪɟɞɫɬɜɨɦ ɚɜɬɨɦɚɬɚ SF1 ɜ ɒȽɉ ɩɨɞɚɟɬɫɹ ɨɩɟɪɚɬɢɜɧɨɟ ɩɢɬɚɧɢɟ     =220 
ȼ, ɚɜɬɨɦɚɬ SF2 ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɢɬɚɧɢɟ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ, 
ɤɨɬɨɪɵɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɩɟɪɟɞɚɱɢ ɢɧɮɨɪɦɚɰɢɢ ɨ ɧɚɩɪɹɠɟɧɢɢ ɢ ɬɨɤɟ ɪɨɬɨɪɚ ɧɚ 
ɐɓɍ. 

ɉɨɫɪɟɞɫɬɜɨɦ ɩɥɚɬ ɪɟɥɟ ɤɨɧɬɪɨɥɹ (5ɎȺ.579.549) ɜɵɩɨɥɧɹɟɬɫɹ ɤɨɧɬɪɨɥɶ 
ɰɟɩɟɣ ɜɤɥɸɱɟɧɢɹ ɢ ɨɬɤɥɸɱɟɧɢɹ ȺȽɉ. ɉɪɟɞɭɫɦɨɬɪɟɧɚ ɬɚɤɠɟ ɛɥɨɤɢɪɨɜɤɚ ɨɬ 
ɦɧɨɝɨɤɪɚɬɧɵɯ ɨɩɟɪɚɰɢɣ ȺȽɉ. 

 
2.5 ɉɪɟɨɛɪɚɡɨɜɚɬɟɥɶɧɚɹ ɭɫɬɚɧɨɜɤɚ Ɍɉ 

 
ɉɪɟɨɛɪɚɡɨɜɚɬɟɥɶɧɚɹ ɭɫɬɚɧɨɜɤɚ Ɍɉ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ ɫɨɫɬɨɢɬ ɢɡ ɲɟɫɬɢ 

ɨɞɧɨɬɢɩɧɵɯ ɲɤɚɮɨɜ ɒɌɉ, ɤɨɬɨɪɵɟ ɩɨɞɤɥɸɱɚɸɬɫɹ ɤ ɲɢɧɚɦ ɩɟɪɟɦɟɧɧɨɝɨ 



 

18 
 

ɧɚɩɪɹɠɟɧɢɹ ɩɨɫɪɟɞɫɬɜɨɦ ɪɚɡɴɟɞɢɧɢɬɟɥɹ QS1, ɚ ɤ ɲɢɧɚɦ ɜɵɩɪɹɦɥɟɧɧɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ ɩɨɫɪɟɞɫɬɜɨɦ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ QS2. 

ɂɡ ɤɚɠɞɨɝɨ ɒɌɉ ɜ ɋɍȼ ɜɵɞɚɸɬɫɹ ɫɢɝɧɚɥɵ ɩɪɟɜɵɲɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ 
ɜɨɡɞɭɯɚ ɜ ɒɌɉ ɢ ɩɪɟɜɵɲɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɬɢɪɢɫɬɨɪɨɜ ɩɨ ɤɨɬɨɪɵɦ ɜ ɋȺɍ ȽȺ 
ɞɨɥɠɟɧ ɛɵɬɶ ɜɵɞɚɧ ɫɢɝɧɚɥ «ɇɟɢɫɩɪɚɜɧɨɫɬɶ ɋȼ». 

ɇɨɪɦɚɥɶɧɨ ɜ ɪɚɛɨɬɟ ɞɨɥɠɧɵ ɛɵɬɶ ɜɫɟ ɲɟɫɬɶ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ. ɋɢɫɬɟɦɚ 
ɜɨɡɛɭɠɞɟɧɢɹ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ ɜɫɟ ɪɟɠɢɦɵ ɪɚɛɨɬɵ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢ 
ɨɬɤɥɸɱɟɧɢɢ ɨɞɧɨɝɨ ɒɌɉ ɢ ɜɵɩɨɥɧɢɬɶ ɨɝɪɚɧɢɱɟɧɢɟ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɩɪɢ 
ɨɬɤɥɸɱɟɧɢɢ ɞɜɭɯ ɒɌɉ. ɉɪɢ ɨɬɤɥɸɱɟɧɢɢ ɛɨɥɶɲɟɝɨ ɤɨɥɢɱɟɫɬɜɚ ɒɌɉ ɩɨɥɟ 
ɝɟɧɟɪɚɬɨɪɚ ɞɨɥɠɧɨ ɛɵɬɶ ɩɨɝɚɲɟɧɨ. 

 
2.6 ɓɢɬ ɭɩɪɚɜɥɟɧɢɹ 

 
Ʉɚɫɫɟɬɚ ɄɊɍɁ   
ɄɊɍɁ ɮɭɧɤɰɢɨɧɚɥɶɧɨ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɱɚɫɬɟɣ. 

ɉɟɪɜɚɹ ɱɚɫɬɶ ɫɨɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɢɯ ɛɥɨɤɨɜ: 
 ɛɥɨɤɚ ɭɧɢɜɟɪɫɚɥɶɧɨɝɨ ɤɨɧɬɪɨɥɥɟɪɚ ȻɍɄ1;  
 ɩɥɚɬɵ ɫɨɝɥɚɫɨɜɚɧɢɹ ɉɋ 1; 
 ɛɥɨɤɚ ɞɚɬɱɢɤɨɜ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɢ ɡɚɳɢɬɵ ȻȾɊɁ;  
 ɩɥɚɬɵ ɞɢɫɤɪɟɬɧɨɝɨ ɜɜɨɞɚ/ɜɵɜɨɞɚ ɉȾȼȼ - 2 ɲɬ. 

ȼɬɨɪɚɹ ɱɚɫɬɶ ɫɨɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɢɯ ɛɥɨɤɨɜ: 
 ɛɥɨɤɚ ɭɧɢɜɟɪɫɚɥɶɧɨɝɨ ɤɨɧɬɪɨɥɥɟɪɚ ȻɍɄ2; 
 ɩɥɚɬɵ ɫɨɝɥɚɫɨɜɚɧɢɹ ɉɋ2; 
 ɛɥɨɤɚ ɞɚɬɱɢɤɨɜ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɜɨɡɛɭɠɞɟɧɢɟɦ ȻȾɋɍȼ; 
 ɩɥɚɬɵ ɞɢɫɤɪɟɬɧɨɝɨ ɜɜɨɞɚ/ɜɵɜɨɞɚ ɉȾȼȼ - 3 ɲɬ. 
ɉɟɪɜɚɹ ɱɚɫɬɶ ɤɚɫɫɟɬɵ ɜɵɩɨɥɧɹɟɬ ɮɭɧɤɰɢɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɭɩɪɚɜɥɟɧɢɹ ɢ 

ɡɚɳɢɬ ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɡɚɳɢɬ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ (ɈɌ, ɉɎ). 
ȼɬɨɪɚɹ ɱɚɫɬɶ ɜɵɩɨɥɧɹɟɬ ɮɭɧɤɰɢɢ ɤɨɧɬɪɨɥɹ ɫɢɥɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, 

ɭɩɪɚɜɥɟɧɢɹ ɫɤɨɪɨɫɬɹɦɢ ɝɟɧɟɪɚɬɨɪɨɜ ɢ ɡɚɳɢɬ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶɧɨɝɨ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. 

ɉɨ ɫɜɨɟɦɭ ɮɭɧɤɰɢɨɧɚɥɶɧɨɦɭ ɧɚɡɧɚɱɟɧɢɸ ɩɟɪɜɚɹ ɱɚɫɬɶ ɤɚɫɫɟɬɵ ɹɜɥɹɟɬɫɹ 
ɜɟɞɭɳɟɣ, ɜɬɨɪɚɹ ɜɵɩɨɥɧɹɟɬ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɮɭɧɤɰɢɢ ɢ ɩɟɪɟɞɚɟɬ ɪɟɡɭɥɶɬɚɬɵ 
ɨɛɪɚɛɨɬɤɢ ɢɧɮɨɪɦɚɰɢɢ ɜ ɨɫɧɨɜɧɨɣ ɤɨɧɬɪɨɥɥɟɪ. 

Ȼɥɨɤ ɞɚɬɱɢɤɨɜ ȻȾɊɁ ɢ ȻȾ ɋɍȼ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɩɪɢɟɦɚ ɫɢɝɧɚɥɨɜ ɨɬ 
ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɧɚɩɪɹɠɟɧɢɹ ɢ ɬɨɤɚ, ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɢɯ ɜ 
ɬɨɤɨɜɵɟ ɫɢɝɧɚɥɵ 0-30 ɦȺ ɢ ɝɚɥɶɜɚɧɢɱɟɫɤɨɝɨ ɪɚɡɞɟɥɟɧɢɹ ɜɯɨɞɧɵɯ ɢɡɦɟɪɢɬɟɥɶɧɵɯ 
ɰɟɩɟɣ ɢ ɰɟɩɟɣ ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɚ.   

ȼɵɯɨɞɵ ɛɥɨɤɨɜ ɞɚɬɱɢɤɨɜ ȻȾɊ№ ɢ ȻȾ ɋɍȼ ɩɨɞɤɥɸɱɟɧɵ ɤ ɧɨɪɦɚɥɢɡɚɬɨɪɚɦ 
ɚɧɚɥɨɝɨ-ɰɢɮɪɨɜɵɯ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ Ⱥɐɉ ɛɥɨɤɨɜ ɭɧɢɜɟɪɫɚɥɶɧɵɯ ɤɨɧɬɪɨɥɥɟɪɨɜ 
ɞɥɹ ɫɨɝɥɚɫɨɜɚɧɢɹ ɜɯɨɞɧɵɯ ɫɢɝɧɚɥɨɜ. ɉɥɚɬɵ ɛɥɨɤɨɜ ɞɚɬɱɢɤɨɜ ɭɫɬɚɧɨɜɥɟɧɵ ɧɚ 
ɨɛɪɚɬɧɨɣ ɫɬɨɪɨɧɟ ɤɚɫɫɟɬɵ ɄɊɍɁ.   

ɉɥɚɬɵ ɞɢɫɤɪɟɬɧɨɝɨ ɜɜɨɞɚ/ɜɵɜɨɞɚ ɉȾȼȼ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ 
ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɜɯɨɞɧɵɯ ɫɢɝɧɚɥɨɜ 24 ȼ ɤ ɭɪɨɜɧɸ 5 ȼ ɢ ɜɵɯɨɞɧɵɯ ɫ 5 ȼ ɞɨ 24ȼ.  
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Ʉɚɫɫɟɬɚ ɭɩɪɚɜɥɟɧɢɹ ɬɢɪɢɫɬɨɪɚɦɢ ɄɍɌ.  
Ʉɚɫɫɟɬɚ ɄɍɌ ɫɨɞɟɪɠɢɬ:   

 ɛɥɨɤ ɩɢɬɚɧɢɹ Ȼɉ; 
 ɛɥɨɤ ɜɵɩɪɹɦɢɬɟɥɟɣ Ȼȼ; 
 ɛɥɨɤɢ ɭɩɪɚɜɥɟɧɢɹ ɬɢɪɢɫɬɨɪɚɦɢ ȻɍɌ.  
Ȼɥɨɤ ɩɢɬɚɧɢɹ Ȼɉ ɢ ɛɥɨɤ ɜɵɩɪɹɦɢɬɟɥɟɣ Ȼȼ ɫɥɭɠɚɬ ɞɥɹ ɫɨɝɥɚɫɨɜɚɧɢɹ 

ɧɚɩɪɹɠɟɧɢɹ ɩɢɬɚɧɢɹ, ɩɨɫɬɭɩɚɸɳɟɝɨ ɧɚ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɂɉ1ɂɉ6. 
Ȼɥɨɤɢ ɭɩɪɚɜɥɟɧɢɹ ɬɢɪɢɫɬɨɪɚɦɢ ȻɍɌ1 ɢ ȻɍɌ2 ɨɛɟɫɩɟɱɢɜɚɸɬ: ɨɝɪɚɧɢɱɟɧɢɟ, 

ɛɥɨɤɢɪɨɜɤɭ, ɡɚɩɨɥɧɟɧɢɟ ɢ ɭɫɢɥɟɧɢɟ ɢɦɩɭɥɶɫɨɜ, ɩɨɫɬɭɩɚɸɳɢɯ ɨɬ ɰɢɮɪɨɜɨɝɨ 
ɪɟɝɭɥɹɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ ɐɊȼ. 

ȼ ȻɍɌ ɢɫɩɨɥɶɡɨɜɚɧ ɲɟɫɬɢɤɚɧɚɥɶɧɵɣ, ɩɨɜɟɧɬɢɥɶɧɵɣ ɩɪɢɧɰɢɩ 
ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɢ ɭɫɢɥɟɧɢɹ ɢɦɩɭɥɶɫɨɜ. 

Ʉɚɠɞɵɣ ɢɡ ɲɟɫɬɢ ɤɚɧɚɥɨɜ ɫɨɫɬɨɢɬ - ɢɡ ɝɚɥɶɜɚɧɢɱɟɫɤɨɣ ɨɩɬɨɪɚɡɜɹɡɤɢ ȽɈɊ; 
ɨɝɪɚɧɢɱɢɬɟɥɹ ɞɥɢɬɟɥɶɧɨɫɬɢ ɢɦɩɭɥɶɫɨɜ ɈȾɂ; ɛɥɨɤɢɪɭɸɳɟɝɨ, ɪɚɫɩɪɟɞɟɥɹɸɳɟɝɨ 
ɢ ɡɚɩɨɥɧɹɸɳɟɝɨ ɢɦɩɭɥɶɫɵ ɡɜɟɧɚ; ɜɵɯɨɞɧɨɝɨ ɭɫɢɥɢɬɟɥɹ ȼɍ. Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɢ ɮɚɡɚ 
ɢɦɩɭɥɶɫɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɰɢɮɪɨɜɵɦ ɪɟɝɭɥɹɬɨɪɨɦ ɜɨɡɛɭɠɞɟɧɢɹ ɐɊȼ.  ȼɤɥɸɱɟɧɢɟ 
ɢ ɛɥɨɤɢɪɨɜɤɚ (ɨɬɤɥɸɱɟɧɢɟ) ɢɦɩɭɥɶɫɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɬɚɤɠɟ ɩɨ ɫɢɝɧɚɥɭ ɨɬ ɐɊȼ, 
ɚ ɫɨɫɬɨɹɧɢɟ, ɜ ɤɨɬɨɪɨɦ ɧɚɯɨɞɹɬɫɹ ɜɫɟ ɤɚɧɚɥɵ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɢɦɩɭɥɶɫɨɜ, 
ɮɢɤɫɢɪɭɟɬɫɹ ɢɧɞɢɤɚɬɨɪɨɦ ɫɨɫɬɨɹɧɢɹ ɂɋ ɢ ɩɟɪɟɞɚɟɬɫɹ ɧɚ ɐɊȼ. 

Ʉɪɨɦɟ ɬɨɝɨ, ɞɥɹ ɡɚɩɨɥɧɟɧɢɹ ɢɦɩɭɥɶɫɨɜ ɭɩɪɚɜɥɟɧɢɹ ɜ ȻɍɌ ɢɦɟɸɬɫɹ 
ɜɫɬɪɨɟɧɧɵɣ ɢɦɩɭɥɶɫɧɵɣ ɝɟɧɟɪɚɬɨɪ ɜɵɫɨɤɨɣ ɱɚɫɬɨɬɵ (20 ɤȽɰ) ɢ ɞɜɭɯɬɚɤɬɧɵɣ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶ ȽɊ. ȼɵɯɨɞɧɨɣ ɭɫɢɥɢɬɟɥɶ ȼɍ ɭɫɢɥɢɜɚɟɬ ɩɪɨɬɢɜɨɮɚɡɧɵɟ 
ɜɵɫɨɤɨɱɚɫɬɨɬɧɵɟ ɫɢɝɧɚɥɵ ɢ ɛɥɚɝɨɞɚɪɹ ɞɜɭɯɬɚɤɬɧɨɦɭ ɩɪɢɧɰɢɩɭ ɭɫɢɥɟɧɢɹ ɱɟɪɟɡ 
ɜɵɯɨɞɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɢɦɩɭɥɶɫɵ ɭɩɪɚɜɥɟɧɢɹ ɩɟɪɟɞɚɸɬɫɹ ɧɚ ɩɨɬɟɧɰɢɚɥ 
ɜɟɧɬɢɥɟɣ ɬɢɪɢɫɬɨɪɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ Ɍɉ.  

ɉɢɬɚɧɢɟ ȻɍɌ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɬ ɞɜɭɯ Dɋ/Dɋ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ 
ɩɨɫɬɨɹɧɧɵɯ ɧɚɩɪɹɠɟɧɢɣ. 

ɉɚɧɟɥɶ ɭɩɪɚɜɥɟɧɢɹ ɢ ɢɧɮɨɪɦɚɰɢɢ ɉɍɂ.  
ɉɚɧɟɥɶ ɉɍɂ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɨɛɨɛɳɟɧɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɨ 

ɫɨɫɬɨɹɧɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ, ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɝɟɧɟɪɚɬɨɪɚ ɢ 
ɭɩɪɚɜɥɟɧɢɹ ɜɨɡɛɭɠɞɟɧɢɟɦ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢ ɧɚɥɚɞɤɟ ɢ ɢɫɩɵɬɚɧɢɹɯ. 

Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɤɧɨɩɤɢ ɭɩɪɚɜɥɟɧɢɹ: 
 ɤɚɧɚɥ 1, ɤɚɧɚɥ 2 ɧɟ ɝɨɬɨɜ (ɩɪɢ ɧɚɠɚɬɢɢ ɷɬɢɯ ɤɧɨɩɨɤ ɧɚ ɍɇɂɉɈ ɞɨɥɠɧɵ 

ɜɵɫɜɟɱɢɜɚɬɶɫɹ ɧɟɢɫɩɪɚɜɧɨɫɬɢ, ɩɪɢɜɨɞɹɳɢɟ ɤ ɧɟɝɨɬɨɜɧɨɫɬɢ;  
 ɩɪɢ ɭɫɬɪɚɧɟɧɢɢ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɫɜɟɬɨɞɢɨɞ ɧɟɝɨɬɨɜɧɨɫɬɢ ɦɨɠɟɬ ɛɵɬɶ 

ɩɨɝɚɲɟɧ ɫ ɩɭɥɶɬɚ ɍɇɂɉɈ); 
 ɤɚɧɚɥ 1, ɤɚɧɚɥ 2 ɜɤɥɸɱɟɧ (ɩɪɢ ɧɚɠɚɬɢɢ ɷɬɢɯ ɤɧɨɩɨɤ ɧɚ ɧɟɜɨɡɛɭɠɞɟɧɧɨɦ 

ɝɟɧɟɪɚɬɨɪɟ ɜɜɨɞɢɬɫɹ ɜ ɪɚɛɨɬɭ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɤɚɧɚɥ, ɜɜɨɞ ɤɚɧɚɥɚ ɫ 
ɉɍɂ ɧɚ ɜɨɡɛɭɠɞɟɧɧɨɦ ɝɟɧɟɪɚɬɨɪɟ ɩɪɨɝɪɚɦɦɧɨ ɡɚɩɪɟɳɟɧ); 

 ɫɛɪɨɫ ɡɚɳɢɬ (ɩɪɢ ɧɚɠɚɬɢɢ ɧɚ ɷɬɭ ɤɧɨɩɤɭ ɩɪɨɢɫɯɨɞɢɬ ɤɜɢɬɢɪɨɜɚɧɢɟ 
ɡɚɳɢɬɵ: ɜ ɋȺɍ ȽȺ ɢ ɫɜɟɬɨɞɢɨɞ ɉɍɂ);  

 ɬɚɤ ɤɚɤ ɡɚɳɢɬɵ ɦɨɝɭɬ ɫɪɚɛɨɬɚɬɶ ɫɪɚɡɭ ɜ ɞɜɭɯ ɤɚɫɫɟɬɚɯ ɄɊɍɁ, ɤɧɨɩɤɚ 
«ɋɛɪɨɫ ɡɚɳɢɬ» ɞɟɣɫɬɜɭɟɬ ɫɪɚɡɭ ɧɚ ɞɜɟ ɤɚɫɫɟɬɵ. 
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ɋɥɟɞɭɟɬ ɢɦɟɬɶ ɜɜɢɞɭ, ɱɬɨ ɩɪɢ ɫɪɚɛɚɬɵɜɚɧɢɢ ɡɚɳɢɬ, ɜɵɩɨɥɧɟɧɧɵɯ ȻɍɄ-2, 
ɢɧɮɨɪɦɚɰɢɹ ɨ ɫɪɚɛɚɬɵɜɚɧɢɢ ɞɨɥɠɧɚ ɩɟɪɟɞɚɜɚɬɶɫɹ ɜ ȻɍɄ-1, ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ 
ɜɵɞɚɬɶ ɫɢɝɧɚɥ «Ɋɚɛɨɬɚ ɡɚɳɢɬ» ɜ ɋȺɍ ȽȺ.  

ɉɪɢ ɜɤɥɸɱɟɧɢɢ ɦɟɫɬɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɩɨɹɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɜɤɥɸɱɢɬɶ ɢ 
ɨɬɤɥɸɱɢɬɶ ɜɨɡɛɭɠɞɟɧɢɟ ɢ ɢɡɦɟɧɹɬɶ ɭɫɬɚɜɤɭ ɫ ɦɟɫɬɧɨɝɨ ɩɭɥɶɬɚ, ɩɪɨɢɡɜɨɞɢɬɶ 
ɩɟɪɟɜɨɞ ɤɚɧɚɥɨɜ ɩɪɢ ɜɤɥɸɱɟɧɧɨɦ ɜɨɡɛɭɠɞɟɧɢɢ, ɩɪɢ ɷɬɨɦ ɧɚ ɉȾȼȼ2 ȼɯɨɞ 21 
ɩɨɞɚɟɬɫɹ ɫɢɝɧɚɥ «Ɇɟɫɬɧɨɟ ɭɩɪɚɜɥɟɧɢɟ». ȿɫɥɢ ɜ ɪɟɠɢɦɟ «Ɇɟɫɬɧɨɟ ɭɩɪɚɜɥɟɧɢɟ» 
ɧɚ ɄɊɍɁ ɩɪɢɞɭɬ ɩɪɨɬɢɜɨɪɟɱɢɜɵɟ ɤɨɦɚɧɞɵ  ɫ ɐɓɍ ɢ ɫ ɦɟɫɬɧɨɝɨ ɩɭɥɶɬɚ, 
ɩɪɟɢɦɭɳɟɫɬɜɨ ɜɵɩɨɥɧɟɧɢɹ ɢɦɟɟɬ ɫɢɝɧɚɥ ɫ ɦɟɫɬɧɨɝɨ ɩɭɥɶɬɚ. 

Ɋɟɥɟ ɊɌɋ ɫɥɭɠɢɬ ɞɥɹ ɤɨɧɬɪɨɥɹ ɬɟɦɩɟɪɚɬɭɪɵ ɬɢɪɢɫɬɨɪɨɜ ɢ ɜɵɞɚɱɢ ɫɢɝɧɚɥɚ 
ɩɪɢ ɟɟ ɩɪɟɜɵɲɟɧɢɢ. 

 
2.7 ɉɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɰɢɮɪɨɜɨɣ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ 

ɜɨɡɛɭɠɞɟɧɢɟɦ 
 

Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɣ ɪɟɝɭɥɹɬɨɪ ɜɨɡɛɭɠɞɟɧɢɹ ȺɊȼ 
Ⱥɥɝɨɪɢɬɦɵ ɮɨɪɦɢɪɨɜɚɧɢɹ ɭɩɪɚɜɥɹɸɳɢɯ ɫɢɝɧɚɥɨɜ ɪɟɝɭɥɹɬɨɪɚ ȺɊȼ. 
Ɋɟɝɭɥɹɬɨɪ ɜɨɡɛɭɠɞɟɧɢɹ ȺɊȼ, ɮɭɧɤɰɢɨɧɚɥɶɧɨ ɜɯɨɞɹɳɢɣ ɜ ɤɚɠɞɵɣ ɤɚɧɚɥ 

ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ ɨɛɟɫɩɟɱɢɜɚɟɬ: 
 ɰɢɮɪɨɜɨɟ ɢɡɦɟɪɟɧɢɟ ɪɟɠɢɦɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɢ ɫɢɫɬɟɦɵ 

ɜɨɡɛɭɠɞɟɧɢɹ; 
 ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ Uɝ ɩɨ ɉɂȾ ɡɚɤɨɧɭ ɫ 

ɩɨɞɞɟɪɠɚɧɢɟɦ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɲɢɧɚɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɡɚɞɚɧɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ ɢ ɫɬɚɬɢɡɦɨɦ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɪɟɚɤɬɢɜɧɨɣ 
ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ; 

 ɨɝɪɚɧɢɱɟɧɢɟ ɩɟɪɟɝɪɭɡɨɤ ɬɨɤɚ ɜɨɡɛɭɠɞɟɧɢɹ ɩɨ ɜɟɥɢɱɢɧɟ ɢ ɞɥɢɬɟɥɶɧɨɫɬɢ; 
 ɨɝɪɚɧɢɱɟɧɢɟ ɦɢɧɢɦɚɥɶɧɨɝɨ ɜɨɡɛɭɠɞɟɧɢɹ ɈɆȼ; 
 ɮɨɪɫɢɪɨɜɤɭ ɜɨɡɛɭɠɞɟɧɢɹ ɩɪɢ ɩɨɧɢɠɟɧɢɢ ɧɚɩɪɹɠɟɧɢɹ ɫɬɚɬɨɪɚ 

ɝɟɧɟɪɚɬɨɪɚ ɛɨɥɟɟ 90% ɟɝɨ ɧɨɦɢɧɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ. 
 

Ʉ ɮɭɧɤɰɢɹɦ ɰɢɮɪɨɜɨɝɨ ɢɡɦɟɪɟɧɢɹ ɪɟɠɢɦɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɝɟɧɟɪɚɬɨɪɚ ɢ 
ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ ɨɬɧɨɫɹɬɫɹ: 

 ɢɡɦɟɪɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ Uɝ ɢ ɬɨɤɚ Iɝ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ; 
 ɢɡɦɟɪɟɧɢɟ ɩɨɥɧɨɣ Sɝ, ɪɟɚɤɬɢɜɧɨɣ Qɝ ɢ ɚɤɬɢɜɧɨɣ Pɝ ɦɨɳɧɨɫɬɟɣ 

ɝɟɧɟɪɚɬɨɪɚ; 
 ɢɡɦɟɪɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɦɨɳɧɨɫɬɢ  cos ϕ ; 
 ɢɡɦɟɪɟɧɢɟ ɱɚɫɬɨɬɵ ɧɚɩɪɹɠɟɧɢɹ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ Fɝ; 
 ɢɡɦɟɪɟɧɢɟ ɬɨɤɚ Iɜ  ɢ ɧɚɩɪɹɠɟɧɢɹ Uɜ ɜɨɡɛɭɠɞɟɧɢɹ; 
 ɢɡɦɟɪɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɫɟɬɢ Uɫɟɬɢ ɜ ɬɨɱɤɟ ɫɢɧɯɪɨɧɢɡɚɰɢɢ ɝɟɧɟɪɚɬɨɪɚ; 
 ɢɡɦɟɪɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɫɢɧɯɪɨɧɢɡɚɰɢɢ ɢɦɩɭɥɶɫɨɜ ɭɩɪɚɜɥɟɧɢɹ ɋɍɌ  Ɍɉ. 
ȼɫɟ ɫɢɝɧɚɥɵ, ɩɨɥɭɱɟɧɧɵɟ ɨɬ ɪɚɡɥɢɱɧɵɯ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɞɚɬɱɢɤɨɜ, ɩɟɪɟɞ 

ɩɪɟɨɛɪɚɡɨɜɚɧɢɟɦ ɜ ɰɢɮɪɨɜɭɸ ɮɨɪɦɭ ɩɪɨɯɨɞɹɬ ɩɟɪɜɢɱɧɭɸ ɨɛɪɚɛɨɬɤɭ, ɤɨɬɨɪɚɹ 
ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɨɬɟɧɰɢɚɥɶɧɨɣ ɪɚɡɜɹɡɤɟ, ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɢ ɢ ɮɢɥɶɬɪɚɰɢɢ. ɉɨɫɥɟ 
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ɷɬɨɝɨ ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɚɧɚɥɨɝɨɜɵɟ ɫɢɝɧɚɥɵ ɩɨɫɬɭɩɚɸɬ ɧɚ ɚɧɚɥɨɝɨ-ɰɢɮɪɨɜɨɣ 
ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ Ⱥɐɉ ɛɥɨɤɨɜ ɭɧɢɜɟɪɫɚɥɶɧɵɯ ɤɨɧɬɪɨɥɥɟɪɨɜ. 

Ɉɛɪɚɛɨɬɤɚ ɷɬɢɯ ɫɢɝɧɚɥɨɜ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɢɬɶ ɞɟɣɫɬɜɭɸɳɢɟ ɢ ɫɪɟɞɧɢɟ 
ɡɧɚɱɟɧɢɹ ɪɟɠɢɦɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɢ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ. 

Ⱥɥɝɨɪɢɬɦ ɪɚɛɨɬɵ ɪɟɝɭɥɹɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ ɫɬɚɬɨɪɚ Uɝ ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɜ 
ɜɢɞɟ ɫɥɟɞɭɸɳɢɯ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ: 

 ɮɨɪɦɢɪɨɜɚɧɢɹ ɭɫɬɚɜɨɤ ɪɟɝɭɥɹɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ Uɝ, ɭɩɪɚɜɥɟɧɢɟ ɪɟɠɢɦɨɦ 
ɧɚɱɚɥɶɧɨɝɨ ɜɨɡɛɭɠɞɟɧɢɹ ɫ ɩɪɨɝɪɚɦɦɧɵɦ ɩɭɫɤɨɦ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 
ɩɥɚɜɧɨɝɨ ɧɚɪɚɫɬɚɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢ ɜɤɥɸɱɟɧɢɢ 
ɜɨɡɛɭɠɞɟɧɢɹ; 

 ɨɝɪɚɧɢɱɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɫɬɚɬɨɪɚ Uɝ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɱɚɫɬɨɬɵ ɝɟɧɟɪɚɬɨɪɚ 
ɫ ɜɜɟɞɟɧɢɟɦ ɤɨɷɮɮɢɰɢɟɧɬɚ ɫɧɢɠɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ, ȼ/Ƚɰ; 

 ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɩɨɞɝɨɧɤɢ ɧɚɩɪɹɠɟɧɢɹ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ Uɝ ɤ 
ɧɚɩɪɹɠɟɧɢɸ ɫɟɬɢ ɩɪɢ ɬɨɱɧɨɣ ɫɢɧɯɪɨɧɢɡɚɰɢɢ (Ɍɋ); 

Ɇɨɞɭɥɹ ɉɂȾ-ɪɟɝɭɥɹɬɨɪɚ, ɜɤɥɸɱɚɸɳɟɝɨ ɜ ɫɟɛɹ ɮɭɧɤɰɢɢ: 
 ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɨ ɨɬɤɥɨɧɟɧɢɸ ɧɚɩɪɹɠɟɧɢɹ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɨɬ 

ɡɚɞɚɧɧɨɣ ɭɫɬɚɜɤɢ ɫ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɭɫɢɥɟɧɢɹ K0U = 010 ɟ.ɜɧ./ɟ.ɧ.; 
 ɫɬɚɛɢɥɢɡɚɰɢɢ ɩɨ ɩɟɪɜɨɣ ɩɪɨɢɡɜɨɞɧɨɣ ɢɡɦɟɧɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɫɬɚɬɨɪɚ ɫ 

ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɭɫɢɥɟɧɢɹ K1U= 0 7,5 ɟ.ɜ.ɧ./ɟ.ɧ./ɫ; 
 ɫɬɚɛɢɥɢɡɚɰɢɢ ɜɧɭɬɪɟɧɧɟɝɨ ɞɜɢɠɟɧɢɹ ɫ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɭɫɢɥɟɧɢɹ ɩɨ 

ɩɟɪɜɨɣ ɩɪɨɢɡɜɨɞɧɨɣ ɫɢɝɧɚɥɚ ɬɨɤɚ ɪɨɬɨɪɚ K1Iɪ =0 3 ɟ.ɜ.ɧ./ɟ.ɬ.ɧ./ɫ; 
 ɢɧɬɟɝɪɚɥɶɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɫ ɩɨɫɬɨɹɧɧɨɣ ɜɪɟɦɟɧɢ Ɍɢ = 0,1 10 ɫ; 
 ɫɬɚɬɢɡɦɚ ɩɨ ɪɟɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ ɫ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɫɬɚɛɢɥɢɡɚɰɢɢ 

Ʉɫɬɚɛ. = 0  10% . 
ȼ ɫɨɫɬɚɜ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ  ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɨɤɚ ɜɨɡɛɭɠɞɟɧɢɹ  Iɜ      

ɜɯɨɞɹɬ: 
 ɮɨɪɦɢɪɨɜɚɬɟɥɶ ɭɫɬɚɜɤɢ ɪɟɝɭɥɹɬɨɪɚ ɬɨɤɚ ɜɨɡɛɭɠɞɟɧɢɹ ɫ ɜɨɡɞɟɣɫɬɜɢɟɦ 

ɨɩɟɪɚɬɢɜɧɵɯ ɤɨɦɚɧɞ «Ȼɨɥɶɲɟ» ɢɥɢ «Ɇɟɧɶɲɟ»; 
 ɪɟɝɭɥɹɬɨɪ ɬɨɤɚ ɜɨɡɛɭɠɞɟɧɢɹ; 
 ɨɝɪɚɧɢɱɢɬɟɥɢ ɩɟɪɟɝɪɭɡɨɤ ɬɨɤɚ ɜɨɡɛɭɠɞɟɧɢɹ ɩɨ ɜɟɥɢɱɢɧɟ ɢ ɞɥɢɬɟɥɶɧɨɫɬɢ 

ɫ ɜɪɟɦɹɡɚɜɢɫɢɦɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ; 
 ɦɨɞɭɥɶ ɉɂ-ɪɟɝɭɥɹɬɨɪɚ ɩɨ ɨɬɤɥɨɧɟɧɢɸ ɬɨɤɚ ɜɨɡɛɭɠɞɟɧɢɹ ɫ 

ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɭɫɢɥɟɧɢɹ ɄɪIȼȼ = 0  10 ɟ.ɜ.ɧ./ɟ.ɬ.ɜ.ɧ. ɢ ɮɭɧɤɰɢɹɦɢ 
ɨɝɪɚɧɢɱɟɧɢɹ ɩɟɪɟɝɪɭɡɨɤ ɬɨɤɚ ɜɨɡɛɭɠɞɟɧɢɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɩɟɪɟɝɪɭɡɨɱɧɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɝɟɧɟɪɚɬɨɪɚ. 

ɋɟɥɟɤɬɨɪ ɪɟɝɭɥɹɬɨɪɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɪɟɛɭɟɦɵɯ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ 
ɝɟɧɟɪɚɬɨɪɚ ɨɫɭɳɟɫɬɜɥɹɟɬ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɩɟɪɟɤɥɸɱɟɧɢɟ ɪɟɠɢɦɨɜ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
ɢɥɢ ɨɝɪɚɧɢɱɟɧɢɹ, ɜɵɯɨɞɧɵɟ ɫɢɝɧɚɥɵ ɤɨɬɨɪɵɯ ɩɨɫɬɭɩɚɸɬ ɧɚ ɜɯɨɞ ɫɭɦɦɚɬɨɪɚ 
ȺɊȼ ɪɟɝɭɥɹɬɨɪɚ ȺɊȼ. 

ɇɚ ɜɯɨɞ ɫɭɦɦɚɬɨɪɚ ɬɚɤɠɟ ɩɨɞɚɸɬɫɹ ɫɢɝɧɚɥɵ ɪɚɛɨɱɟɣ ɬɨɱɤɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
Uɫɦ, ɪɚɡɨɦɤɧɭɬɨɝɨ ɤɨɧɬɭɪɚ ɢ ɦɨɞɭɥɹ ɪɟɥɟɣɧɨɣ ɮɨɪɫɢɪɨɜɤɢ. 
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ɋɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɬɢɪɢɫɬɨɪɚɦɢ ɋɍɌ ɮɨɪɦɢɪɭɟɬ ɢɦɩɭɥɶɫɵ ɭɩɪɚɜɥɟɧɢɹ, 
ɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɢɝɧɚɥɨɜ ɪɟɝɭɥɹɬɨɪɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɟɨɛɯɨɞɢɦɵɣ ɞɢɚɩɚɡɨɧ 
ɢɡɦɟɧɟɧɢɹ ɭɝɥɚ ɨɬɤɪɵɬɢɹ ɬɢɪɢɫɬɨɪɨɜ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ. 

 
2.8 ɋɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɜɨɡɛɭɠɞɟɧɢɟɦ ɋɍȼ 

 
ɉɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɶ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɜɨɡɛɭɠɞɟɧɢɟɦ ɋɍȼ ɜɵɩɨɥɧɹɟɬ 

ɨɩɟɪɚɰɢɢ ɩɪɢёɦɚ ɢ ɨɬɪɚɛɨɬɤɢ ɤɨɦɚɧɞ ɨɩɟɪɚɬɨɪɚ ɢ ɡɚɳɢɬ, ɮɭɧɤɰɢɢ ɤɨɧɬɪɨɥɹ, 
ɭɩɪɚɜɥɟɧɢɹ ɢ ɦɨɧɢɬɨɪɢɧɝɚ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ, ɚ ɢɦɟɧɧɨ: 

 ɫɛɨɪ ɢɧɮɨɪɦɚɰɢɢ ɨ ɫɨɫɬɨɹɧɢɢ (ɜɤɥɸɱɟɧɨ, ɨɬɤɥɸɱɟɧɨ) ɜɫɟɣ 
ɤɨɦɦɭɬɚɰɢɨɧɧɨɣ ɚɩɩɚɪɚɬɭɪɵ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ; 

 ɫɛɨɪ ɢɧɮɨɪɦɚɰɢɢ ɨ ɪɚɛɨɬɟ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ ɚɩɩɚɪɚɬɭɪɵ ɭɩɪɚɜɥɟɧɢɹ 
ɫɢɫɬɟɦɨɣ ɜɨɡɛɭɠɞɟɧɢɹ; 

 ɧɚ ɨɫɧɨɜɟ ɫɨɛɪɚɧɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɩɪɨɜɨɞɢɬ ɚɧɚɥɢɡ ɫɨɫɬɨɹɧɢɹ 
ɚɩɩɚɪɚɬɭɪɵ ɭɩɪɚɜɥɟɧɢɹ, ɩɪɢɧɢɦɚɟɬ ɪɟɲɟɧɢɟ ɨ ɩɟɪɟɜɨɞɟ ɧɚ ɪɟɡɟɪɜɧɵɣ 
ɤɚɧɚɥ ɪɟɝɭɥɢɪɨɜɚɧɢɹ,  ɡɚɩɪɟɬ ɮɨɪɫɢɪɨɜɤɢ ɢ ɨɝɪɚɧɢɱɟɧɢɟ ɪɟɠɢɦɚ ɪɚɛɨɬɵ 
ɝɟɧɟɪɚɬɨɪɚ. 

ȼɫɹ ɢɧɮɨɪɦɚɰɢɹ ɨ ɪɚɛɨɬɟ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ ɢ ɝɟɧɟɪɚɬɨɪɚ  
ɡɚɩɢɫɵɜɚɟɬɫɹ ɜ ɩɚɦɹɬɶ ɤɨɦɩɶɸɬɟɪɚ ɫ ɭɤɚɡɚɧɢɟɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɫɨɛɵɬɢɣ 
("ɞɧɟɜɧɢɤ ɫɨɛɵɬɢɣ") ɢ ɨɬɨɛɪɚɠɚɟɬɫɹ ɧɚ ɫɩɟɰɢɚɥɶɧɨɦ ɞɢɫɩɥɟɟ «ɍɇɂɉɈ».  

ȼɵɛɨɪ ɤɚɧɚɥɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɟɪɟɞ ɧɚɱɚɥɶɧɵɦ ɜɨɡɛɭɠɞɟɧɢɟɦ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɤɨɦɚɧɞɟ ɫ Ⱥɓɍ. ȼɫɹ ɢɧɮɨɪɦɚɰɢɹ ɨ ɪɚɛɨɬɟ ɫɢɫɬɟɦɵ 
ɜɨɡɛɭɠɞɟɧɢɹ, ɩɚɪɚɦɟɬɪɚɯ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɝɟɧɟɪɚɬɨɪɚ, ɨɝɪɚɧɢɱɟɧɢɹ ɪɟɠɢɦɨɜ ɟɝɨ 
ɪɚɛɨɬɵ (ɩɟɪɟɝɪɭɡɤɚ ɢɥɢ ɩɟɪɟɝɪɟɜ ɪɨɬɨɪɚ, ɪɚɛɨɬɚ ɜ ɪɟɠɢɦɟ ɨɝɪɚɧɢɱɟɧɢɹ 
ɦɢɧɢɦɚɥɶɧɨɝɨ ɜɨɡɛɭɠɞɟɧɢɹ), ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜɫɟɝɨ ɪɟɝɭɥɢɪɨɜɨɱɧɨɝɨ ɞɢɚɩɚɡɨɧɚ 
(ɭɫɬɚɜɤɚ ɦɚɤɫɢɦɚɥɶɧɚɹ ɥɢɛɨ ɦɢɧɢɦɚɥɶɧɚɹ), ɧɟɢɫɩɪɚɜɧɨɫɬɹɯ ɫɢɫɬɟɦɵ 
ɜɨɡɛɭɠɞɟɧɢɹ, ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ ɥɢɛɨ ɝɟɧɟɪɚɬɨɪɚ 
ɮɢɤɫɢɪɭɸɬɫɹ ɜ ɩɚɦɹɬɢ ɭɫɬɪɨɣɫɬɜɚ ɫ ɭɤɚɡɚɧɢɟɦ ɜɪɟɦɟɧɢ ɧɚɫɬɭɩɥɟɧɢɹ ɫɨɛɵɬɢɹ, 
ɨɬɨɛɪɚɠɚɟɬɫɹ ɧɚ ɩɭɥɶɬɟ ɍɇɂɉɈ ɲɤɚɮɚ. 

 
2.9 Ʉɨɦɩɥɟɤɫ ɡɚɳɢɬ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ ɄɁȼ 

 
Ɉɬɫɟɱɤɚ ɬɨɤɚ (ɈɌ) 
Ɂɚɳɢɬɚ ɪɟɚɝɢɪɭɟɬ ɧɚ ɭɜɟɥɢɱɟɧɢɟ ɬɨɤɚ ɯɨɬɹ ɛɵ ɜ ɞɜɭɯ ɮɚɡɚɯ 

ɜɵɩɪɹɦɢɬɟɥɶɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ (ȼɌ). ɂɧɮɨɪɦɚɰɢɹ ɨ ɮɚɡɧɵɯ ɬɨɤɚɯ ɩɨɫɬɭɩɚɟɬ 
ɨɬ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɌȺ Ⱥ, ɌȺ ȼ ɢ ɌȺ ɋ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɚ ɩɟɪɜɢɱɧɨɣ 
ɫɬɨɪɨɧɟ ɜɵɩɪɹɦɢɬɟɥɶɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ.  

Ɂɚɳɢɬɚ ɩɪɨɢɡɜɨɞɢɬ ɫɪɚɜɧɟɧɢɟ ɬɟɤɭɳɟɝɨ ɡɧɚɱɟɧɢɹ ɬɨɤɚ ɫɨ ɡɧɚɱɟɧɢɟɦ 
ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. ɍɫɥɨɜɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ: Iɪɨɬ ≥ Iy ɨɬ. 

ɉɪɢ ɫɨɜɩɚɞɟɧɢɢ ɭɫɥɨɜɢɹ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɚ ɡɚɩɭɫɤɚɟɬɫɹ. ȿɫɥɢ ɜ ɬɟɱɟɧɢɟ 
ɜɪɟɦɟɧɢ ɨɬɫɱɟɬɚ ɬɚɣɦɟɪɚ ty.ɨɬ ɭɫɥɨɜɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɧɟ ɢɫɱɟɡɚɟɬ ɩɪɨɢɡɜɨɞɢɬɫɹ 
ɜɵɞɚɱɚ ɫɢɝɧɚɥɨɜ ɭɩɪɚɜɥɟɧɢɹ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ȼɝ ɢ 
ɚɜɬɨɦɚɬɚ ɝɚɲɟɧɢɹ ɩɨɥɹ ȺȽɉ, ɡɚɠɢɝɚɟɬɫɹ ɫɜɟɬɨɞɢɨɞ ɧɚ ɥɢɰɟɜɨɣ ɩɚɧɟɥɢ ɛɥɨɤɚ 
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ɤɨɧɬɪɨɥɥɟɪɚ, ɩɪɨɢɡɜɨɞɢɬɫɹ ɡɚɩɢɫɶ ɜ ɞɧɟɜɧɢɤ ɫɨɛɵɬɢɣ, ɮɢɤɫɢɪɭɸɳɚɹ ɜɪɟɦɹ 
ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɢ ɮɚɤɬ ɫɪɚɛɚɬɵɜɚɧɢɹ. 

Ɂɚɳɢɬɚ ɨɬ ɩɪɟɜɵɲɟɧɢɹ ɞɥɢɬɟɥɶɧɨɫɬɢ ɮɨɪɫɢɪɨɜɤɢ (ɉɎ) 
Ɂɚɳɢɬɚ ɪɟɚɝɢɪɭɟɬ ɧɚ ɭɜɟɥɢɱɟɧɢɟ ɬɨɤɚ ɯɨɬɹ ɛɵ ɜ ɞɜɭɯ ɮɚɡɚɯ 

ɜɵɩɪɹɦɢɬɟɥɶɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ (ȼɌ). ɂɧɮɨɪɦɚɰɢɹ ɨ ɮɚɡɧɵɯ ɬɨɤɚɯ ɩɨɫɬɭɩɚɟɬ 
ɨɬ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɌȺ Ⱥ, ɌȺ ȼ ɢ ɌȺ ɋ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɚ ɩɟɪɜɢɱɧɨɣ 
ɫɬɨɪɨɧɟ ɜɵɩɪɹɦɢɬɟɥɶɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. Ɂɚɳɢɬɚ ɩɪɨɢɡɜɨɞɢɬ ɫɪɚɜɧɟɧɢɟ 
ɬɟɤɭɳɟɝɨ ɡɧɚɱɟɧɢɹ ɬɨɤɚ ɫɨ ɡɧɚɱɟɧɢɟɦ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. ɍɫɥɨɜɢɟ 
ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ: Iɪɨɬ ≥ Iy ɩɮ. 

ɉɪɢ ɫɨɜɩɚɞɟɧɢɢ ɭɫɥɨɜɢɹ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɚ ɡɚɩɭɫɤɚɟɬɫɹ. ȿɫɥɢ ɜ ɬɟɱɟɧɢɟ 
ɜɪɟɦɟɧɢ ɨɬɫɱɟɬɚ ɬɚɣɦɟɪɚ ty.ɩɮ ɭɫɥɨɜɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɧɟ ɢɫɱɟɡɚɟɬ ɩɪɨɢɡɜɨɞɢɬɫɹ 
ɜɵɞɚɱɚ ɫɢɝɧɚɥɨɜ ɭɩɪɚɜɥɟɧɢɹ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ȼɝ ɢ 
ɚɜɬɨɦɚɬɚ ɝɚɲɟɧɢɹ ɩɨɥɹ ȺȽɉ, ɡɚɠɢɝɚɟɬɫɹ ɫɜɟɬɨɞɢɨɞ ɧɚ ɥɢɰɟɜɨɣ ɩɚɧɟɥɢ ɛɥɨɤɚ 
ɤɨɧɬɪɨɥɥɟɪɚ, ɩɪɨɢɡɜɨɞɢɬɫɹ ɡɚɩɢɫɶ ɜ ɞɧɟɜɧɢɤ ɫɨɛɵɬɢɣ, ɮɢɤɫɢɪɭɸɳɚɹ ɜɪɟɦɹ 
ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɢ ɮɚɤɬ ɫɪɚɛɚɬɵɜɚɧɢɹ. 

Ɂɚɳɢɬɚ ɨɬ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɤɨɥɶɰɚɯ ɪɨɬɨɪɚ (ɄɁɄ) 
Ⱥɥɝɨɪɢɬɦ ɜɵɹɜɥɟɧɢɹ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɫɬɨɪɨɧɟ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ 

ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɨɫɧɨɜɚɧ ɧɚ ɬɨɦ ɮɚɤɬɟ, ɱɬɨ ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɤ.ɡ. ɜ ɰɟɩɢ ɪɨɬɨɪɚ 
ɝɟɧɟɪɚɬɨɪɚ, ɜɨɡɪɚɫɬɚɸɬ ɮɚɡɧɵɟ ɬɨɤɢ ɧɚ ɜɯɨɞɟ ɬɢɪɢɫɬɨɪɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɢ 
ɩɚɞɚɟɬ ɧɚɩɪɹɠɟɧɢɟ ɜɨɡɛɭɠɞɟɧɢɹ.  ȼɵɹɜɥɟɧɢɟ ɤ.ɡ.  ɧɚ ɫɬɨɪɨɧɟ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ  ɤɨɧɬɪɨɥɸ ɬɨɤɚ ɬɢɪɢɫɬɨɪɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɢ ɧɚɩɪɹɠɟɧɢɸ 
ɜɨɡɛɭɠɞɟɧɢɹ. ɉɪɨɢɡɜɨɞɢɬɫɹ ɪɚɫɱɟɬ ɞɟɣɫɬɜɭɸɳɟɝɨ ɡɧɚɱɟɧɢɹ ɬɨɤɚ ɤɚɠɞɨɣ ɮɚɡɵ ɢ 
ɫɪɟɞɧɟɝɨ ɡɧɚɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɜɨɡɛɭɠɞɟɧɢɹ, ɤɨɬɨɪɵɟ ɡɚɬɟɦ ɫɪɚɜɧɢɜɚɸɬɫɹ ɫɨ 
ɡɧɚɱɟɧɢɹɦɢ ɭɫɬɚɜɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ.  ɍɫɥɨɜɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ: Iɬɩ ≥ Iy ɤɡ  ɢ  
Uf ≤ Uy ɤɡ. ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɭɫɥɨɜɢɹ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ, ɡɚɳɢɬɚ ɡɚɩɭɫɤɚɟɬɫɹ. 

ȿɫɥɢ ɜ ɬɟɱɟɧɢɟ ɜɪɟɦɟɧɢ ɨɬɫɱɟɬɚ ɬɚɣɦɟɪɚ ty.ɤɡ ɭɫɥɨɜɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɧɟ 
ɢɫɱɟɡɚɟɬ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜɵɞɚɱɚ ɫɢɝɧɚɥɚ ɧɚ ɩɟɪɟɜɨɞ ɬɢɪɢɫɬɨɪɧɨɝɨ 
ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɜ ɪɟɠɢɦ ɢɧɜɟɪɬɢɪɨɜɚɧɢɹ, ɨɬɤɥɸɱɟɧɢɟ ɚɜɬɨɦɚɬɚ ɝɚɲɟɧɢɹ ɩɨɥɹ 
ȺȽɉ, ɨɬɤɥɸɱɟɧɢɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ȼɝ, ɡɚɠɢɝɚɟɬɫɹ ɫɜɟɬɨɞɢɨɞ ɧɚ 
ɥɢɰɟɜɨɣ ɩɚɧɟɥɢ ɛɥɨɤɚ ɤɨɧɬɪɨɥɥɟɪɚ, ɩɪɨɢɡɜɨɞɢɬɫɹ ɡɚɩɢɫɶ ɜ ɞɧɟɜɧɢɤ ɫɨɛɵɬɢɣ, 
ɮɢɤɫɢɪɭɸɳɚɹ ɜɪɟɦɹ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɢ ɮɚɤɬ ɫɪɚɛɚɬɵɜɚɧɢɹ. 

Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ (ɉɇ ) 
Ʉɨɧɬɪɨɥɢɪɭɟɬɫɹ ɥɢɧɟɣɧɨɟ ɧɚɩɪɹɠɟɧɢɟ Uca ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɧɚ ɯɨɥɨɫɬɨɦ 

ɯɨɞɭ (ɜɵɤɥɸɱɚɬɟɥɶ ɝɟɧɟɪɚɬɨɪɚ ɧɚɯɨɞɢɬɫɹ ɜ ɩɨɥɨɠɟɧɢɢ «Ɉɬɤɥɸɱɟɧɨ»). 
ɂɧɮɨɪɦɚɰɢɹ ɩɨɫɬɭɩɚɟɬ ɫ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɧɚɩɪɹɠɟɧɢɹ 2Ɍɇ ɢ 3Ɍɇ, 

ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɨɜ (ɫɦ. ɫɯɟɦɭ ɩɨɞɤɥɸɱɟɧɢɹ ɫɢɫɬɟɦɵ 
ɜɨɡɛɭɠɞɟɧɢɹ). 

Ɂɚɳɢɬɚ ɩɪɨɢɡɜɨɞɢɬ ɫɪɚɜɧɟɧɢɟ ɬɟɤɭɳɟɝɨ ɡɧɚɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɫɨ 
ɡɧɚɱɟɧɢɟɦ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ.  ɍɫɥɨɜɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ: Uɝ ≥ Uy ɩɧ. 

ɉɪɢ ɫɪɚɛɚɬɵɜɚɧɢɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɟɪɟɜɨɞ ɬɢɪɢɫɬɨɪɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɜ 
ɪɟɠɢɦ ɢɧɜɟɪɬɨɪɚ, ɡɚɠɢɝɚɟɬɫɹ ɫɜɟɬɨɞɢɨɞ ɧɚ ɥɢɰɟɜɨɣ ɩɚɧɟɥɢ ɛɥɨɤɚ ɤɨɧɬɪɨɥɥɟɪɚ, 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɡɚɩɢɫɶ ɜ ɞɧɟɜɧɢɤ ɫɨɛɵɬɢɣ, ɮɢɤɫɢɪɭɸɳɚɹ ɜɪɟɦɹ ɫɪɚɛɚɬɵɜɚɧɢɹ 
ɡɚɳɢɬɵ ɢ ɮɚɤɬ ɫɪɚɛɚɬɵɜɚɧɢɹ. 
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ȼ ɪɟɠɢɦɟ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɝɟɧɟɪɚɬɨɪɚ ɡɚɳɢɬɚ ɞɨɥɠɧɚ ɜɤɥɸɱɚɬɶɫɹ ɜ ɪɚɛɨɬɭ 
ɩɪɢ Uɝ  0.95*Uɝ.ɧ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ tɭ.ɩɧ2, ɱɬɨɛɵ ɢɡɛɟɠɚɬɶ ɥɨɠɧɵɯ 
ɫɪɚɛɚɬɵɜɚɧɢɣ ɢɡ-ɡɚ ɜɨɡɦɨɠɧɨɝɨ ɛɪɨɫɤɚ ɧɚɩɪɹɠɟɧɢɹ. 

Ɂɚɳɢɬɚ ɨɬ ɩɨɬɟɪɢ ɜɨɡɛɭɠɞɟɧɢɹ ( ɉȼ ) ɝɟɧɟɪɚɬɨɪɚ 
Ɂɚɳɢɬɚ ɩɨɫɬɪɨɟɧɚ ɧɚ ɩɪɢɧɰɢɩɟ ɤɨɧɬɪɨɥɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɧɚ ɜɵɜɨɞɚɯ 

ɝɟɧɟɪɚɬɨɪɚ. 
ɉɪɢ ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɟ ɝɟɧɟɪɚɬɨɪɚ ɫ ɚɤɬɢɜɧɨ-ɢɧɞɭɤɬɢɜɧɨɣ ɧɚɝɪɭɡɤɨɣ 

ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɨɛɵɱɧɨ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɜ ɩɟɪɜɨɦ ɤɜɚɞɪɚɧɬɟ 
ɤɨɦɩɥɟɤɫɧɨɣ ɩɥɨɫɤɨɫɬɢ ɫɨɩɪɨɬɢɜɥɟɧɢɣ. ɉɪɢ ɩɨɬɟɪɟ ɜɨɡɛɭɠɞɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɟ 
ɝɟɧɟɪɚɬɨɪɚ ɩɟɪɟɦɟɳɚɟɬɫɹ ɜ ɱɟɬɜɟɪɬɵɣ ɤɜɚɞɪɚɧɬ ɬɨɣ ɠɟ ɩɥɨɫɤɨɫɬɢ. 

Ⱦɥɹ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɧɟɨɛɯɨɞɢɦɨ, ɱɬɨɛɵ ɝɟɧɟɪɚɬɨɪ ɪɚɛɨɬɚɥ ɜ ɫɟɬɢ, 
ɧɚɥɢɱɢɟ ɥɢɛɨ ɫɢɝɧɚɥɚ ɨɛ ɨɬɤɥɸɱɟɧɢɢ ȺȽɉ, ɥɢɛɨ ɩɪɨɩɚɞɚɧɢɟ ɬɨɤɚ ɜɨɡɛɭɠɞɟɧɢɹ, 
ɚ ɬɚɤɠɟ ɩɟɪɟɦɟɳɟɧɢɟ ɜɟɤɬɨɪɚ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜ ɭɤɚɡɚɧɧɭɸ ɨɛɥɚɫɬɶ. 

ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɭɤɚɡɚɧɧɵɯ ɭɫɥɨɜɢɣ ɡɚɳɢɬɚ ɡɚɩɭɫɤɚɟɬɫɹ ɢ, ɟɫɥɢ ɜ ɬɟɱɟɧɢɟ 
ɜɪɟɦɟɧɢ ɨɬɫɱɟɬɚ ɬɚɣɦɟɪɚ ɭɫɥɨɜɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɧɟ ɢɫɱɟɡɚɟɬ, ɩɪɨɢɡɜɨɞɢɬɫɹ 
ɜɵɞɚɱɚ ɫɢɝɧɚɥɚ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ȼɝ ɢ ɚɜɬɨɦɚɬɚ ɝɚɲɟɧɢɹ 
ɩɨɥɹ ȺȽɉ, ɡɚɠɢɝɚɟɬɫɹ ɫɜɟɬɨɞɢɨɞ ɧɚ ɥɢɰɟɜɨɣ ɩɚɧɟɥɢ ɛɥɨɤɚ ɤɨɧɬɪɨɥɥɟɪɚ, 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɡɚɩɢɫɶ ɜ ɞɧɟɜɧɢɤ ɫɨɛɵɬɢɣ, ɮɢɤɫɢɪɭɸɳɚɹ ɜɪɟɦɹ ɫɪɚɛɚɬɵɜɚɧɢɹ 
ɡɚɳɢɬɵ ɢ ɮɚɤɬ ɫɪɚɛɚɬɵɜɚɧɢɹ. 

Ɂɚɳɢɬɚ ɨɬ ɫɧɢɠɟɧɢɹ ɱɚɫɬɨɬɵ ɧɚ ɯɨɥɨɫɬɨɦ ɯɨɞɭ ɝɟɧɟɪɚɬɨɪɚ (ɋɑ) 
ɂɡɦɟɪɢɬɟɥɶɧɵɟ ɨɪɝɚɧɵ ɡɚɳɢɬɵ ɩɪɨɢɡɜɨɞɹɬ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɟ ɢɡɦɟɪɟɧɢɟ 

ɱɚɫɬɨɬɵ ɥɢɧɟɣɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ UCA ɝɟɧɟɪɚɬɨɪɚ. Ɂɚɳɢɬɚ ɪɚɛɨɬɚɟɬ ɬɨɥɶɤɨ ɜ ɬɨɦ 
ɫɥɭɱɚɟ, ɤɨɝɞɚ ɝɟɧɟɪɚɬɨɪ ɧɚ ɯɨɥɨɫɬɨɦ ɯɨɞɭ (ɜɵɤɥɸɱɚɬɟɥɶ ɝɟɧɟɪɚɬɨɪɚ ɧɚɯɨɞɢɬɫɹ ɜ 
ɩɨɥɨɠɟɧɢɢ «Ɉɬɤɥɸɱɟɧɨ»). 

Ɂɚɳɢɬɚ ɩɪɨɢɡɜɨɞɢɬ ɫɪɚɜɧɟɧɢɟ ɬɟɤɭɳɟɝɨ ɡɧɚɱɟɧɢɹ ɱɚɫɬɨɬɵ f ɫɨ ɡɧɚɱɟɧɢɟɦ 
ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ fy ɫɱ.  ɍɫɥɨɜɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ: f ≤ fy ɫɱ. 

ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɭɫɥɨɜɢɹ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ, ɡɚɳɢɬɚ ɡɚɩɭɫɤɚɟɬɫɹ ɢ, 
ɟɫɥɢ ɜ ɬɟɱɟɧɢɟ ɜɪɟɦɟɧɢ ɨɬɫɱɟɬɚ ɬɚɣɦɟɪɚ ty ɫɱ ɭɫɥɨɜɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɧɟ ɢɫɱɟɡɚɟɬ, 
ɡɚɳɢɬɚ ɫɪɚɛɚɬɵɜɚɟɬ: ɩɪɨɢɡɜɨɞɢɬɫɹ ɜɵɞɚɱɚ ɫɢɝɧɚɥɚ ɧɚ ɝɚɲɟɧɢɟ ɩɨɥɹ ɝɟɧɟɪɚɬɨɪɚ 
ɩɟɪɟɜɨɞɨɦ ɬɢɪɢɫɬɨɪɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɜ ɪɟɠɢɦ ɢɧɜɟɪɬɢɪɨɜɚɧɢɹ, ɡɚɠɢɝɚɟɬɫɹ 
ɫɜɟɬɨɞɢɨɞ ɧɚ ɥɢɰɟɜɨɣ ɩɚɧɟɥɢ ɛɥɨɤɚ, ɩɪɨɢɡɜɨɞɢɬɫɹ ɡɚɩɢɫɶ ɜ ɞɧɟɜɧɢɤ ɫɨɛɵɬɢɣ, 
ɮɢɤɫɢɪɭɸɳɚɹ ɜɪɟɦɹ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɢ ɮɚɤɬ ɫɪɚɛɚɬɵɜɚɧɢɹ. 

ɍɫɬɚɧɨɜɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ: 
 ɭɫɬɚɜɤɚ ɩɨ ɱɚɫɬɨɬɟ fɭ ɫɱ = 35÷47 Ƚɰ; 
 ɜɪɟɦɹ ɡɚɞɟɪɠɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ty ɫɱ = 0,5 ÷ 1,0 ɫ. 
Ɂɚɳɢɬɚ ɨɬ ɩɨɬɟɪɢ ɩɪɨɜɨɞɢɦɨɫɬɢ ɬɢɪɢɫɬɨɪɨɜ (ɉɉɌ) 
Ɂɚɳɢɬɚ ɤɨɧɬɪɨɥɢɪɭɟɬ ɩɨɹɜɥɟɧɢɟ ɬɨɤɚ ɜ ɧɟɣɬɪɚɥɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ, 

ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɜ ɤɚɠɞɨɦ ɲɤɚɮɭ ɒɌɉ ɩɟɪɟɞ ɬɢɪɢɫɬɨɪɧɵɦ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɦ. 
ȼɯɨɞɧɨɣ ɫɢɝɧɚɥ – ɬɨɤ ɧɟɛɚɥɚɧɫɚ Iɧɛ ɫ ɜɵɯɨɞɚ ɞɚɬɱɢɤɚ ɬɨɤɚ. 
Ɂɚɳɢɬɚ ɜɵɩɨɥɧɟɧɚ ɞɜɭɯɫɬɭɩɟɧɱɚɬɨɣ. ɉɟɪɜɚɹ ɫɬɭɩɟɧɶ ɜɵɹɜɥɹɟɬ ɮɚɤɬ ɩɨɬɟɪɢ 

ɩɪɨɜɨɞɢɦɨɫɬɢ ɬɢɪɢɫɬɨɪɚ ɜ ɨɞɧɨɦ ɢɡ ɬɢɪɢɫɬɨɪɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ. ȼɬɨɪɚɹ 
ɫɬɭɩɟɧɶ ɜɵɹɜɥɹɟɬ ɮɚɤɬ ɚɧɨɞɧɨɝɨ ɩɪɨɛɨɹ ɬɢɪɢɫɬɨɪɚ ɜ ɨɞɧɨɦ ɢɡ ɲɟɫɬɢ 
ɬɢɪɢɫɬɨɪɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ. 
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ɉɪɨɢɡɜɨɞɢɬɫɹ ɫɪɚɜɧɟɧɢɟ ɬɟɤɭɳɟɝɨ ɡɧɚɱɟɧɢɹ ɬɨɤɚ ɧɟɛɚɥɚɧɫɚ ɫɨ ɡɧɚɱɟɧɢɟɦ 
ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. 
ɍɫɥɨɜɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɡɚɳɢɬɵ: Iɧɛ ≥ Iy ɩɬ1. 
ɍɫɥɨɜɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɡɚɳɢɬɵ: Iɧɛ ≥ Iy ɩɬ2. 

ɉɪɢ ɩɨɹɜɥɟɧɢɢ ɨɞɧɨɣ ɢɡ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ ɱɟɪɟɡ 
ɞɚɬɱɢɤ ɧɚɱɧɟɬ ɩɪɨɯɨɞɢɬɶ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɱɚɫɬɨɬɨɣ 50 Ƚɰ, ɡɚɬɟɦ ɩɨ ɜɟɥɢɱɢɧɟ ɬɨɤɚ 
ɧɟɛɚɥɚɧɫɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɤɚɤɨɦ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟ ɧɟɢɫɩɪɚɜɧɨɫɬɶ ɢ ɜɵɞɚёɬɫɹ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɫɢɝɧɚɥ, ɡɚɠɢɝɚɟɬɫɹ ɫɜɟɬɨɞɢɨɞ ɧɚ ɥɢɰɟɜɨɣ ɩɚɧɟɥɢ ɛɥɨɤɚ, 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɡɚɩɢɫɶ ɜ ɞɧɟɜɧɢɤ ɫɨɛɵɬɢɣ, ɮɢɤɫɢɪɭɸɳɚɹ ɜɪɟɦɹ ɫɪɚɛɚɬɵɜɚɧɢɹ 
ɡɚɳɢɬɵ ɢ ɮɚɤɬ ɫɪɚɛɚɬɵɜɚɧɢɹ. 
Ɉɛɟ ɫɬɭɩɟɧɢ ɡɚɳɢɬɵ ɪɚɛɨɬɚɸɬ ɧɚ ɫɢɝɧɚɥɢɡɚɰɢɸ. 

Ɂɚɳɢɬɚ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɨɝɨ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɬɢɪɢɫɬɨɪɧɨɝɨ 
ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ (ɇɊ) 

Ɂɚɳɢɬɚ ɨɫɧɨɜɚɧɚ ɧɚ ɜɵɞɟɥɟɧɢɢ ɞɟɣɫɬɜɭɸɳɢɯ ɡɧɚɱɟɧɢɣ ɧɚɩɪɹɠɟɧɢɹ ɩɟɪɜɨɣ 
(Uf1,f1 = 50 Ƚɰ) ɢ ɜɬɨɪɨɣ (Uf2, f2 = 100 Ƚɰ) ɝɚɪɦɨɧɢɤ ɜ ɧɚɩɪɹɠɟɧɢɢ ɜɨɡɛɭɠɞɟɧɢɹ 
Uf. 

ȼɯɨɞɧɨɣ ɫɢɝɧɚɥ – ɜɵɩɪɹɦɥɟɧɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ; ɨɧ 
ɩɪɟɨɛɪɚɡɭɟɬɫɹ ɜ ɰɢɮɪɨɜɭɸ ɮɨɪɦɭ, ɚ ɡɚɬɟɦ ɢɡ ɧɟɝɨ ɜɵɞɟɥɹɟɬɫɹ ɞɟɣɫɬɜɭɸɳɢɟ 
ɡɧɚɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɝɚɪɦɨɧɢɤ. 

ɍɫɥɨɜɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ: Uf1 ≥ Uy ɧɪ1 ɢɥɢ Uf2 ≥ Uy ɧɪ2. 
ɉɪɢ ɩɪɟɜɵɲɟɧɢɢ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ, ɡɚɳɢɬɚ ɡɚɩɭɫɤɚɟɬɫɹ. Ɂɚɳɢɬɚ 

ɜɵɩɨɥɧɟɧɚ ɞɜɭɯɫɬɭɩɟɧɱɚɬɨɣ ɩɨ ɜɪɟɦɟɧɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. ȿɫɥɢ ɜ ɬɟɱɟɧɢɟ ɜɪɟɦɟɧɢ 
ɨɬɫɱɟɬɚ ɬɚɣɦɟɪɚ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ty ɧɪ1 ɭɫɥɨɜɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɧɟ ɢɫɱɟɡɚɟɬ, 
ɡɚɳɢɬɚ ɫɪɚɛɚɬɵɜɚɟɬ: ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɟɪɟɯɨɞ ɧɚ ɞɪɭɝɨɣ ɤɚɧɚɥ ɭɩɪɚɜɥɟɧɢɹ, 
ɜɵɞɚɸɬɫɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɫɢɝɧɚɥɵ  ɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɡɚɩɢɫɶ ɜ ɞɧɟɜɧɢɤ ɫɨɛɵɬɢɣ, 
ɮɢɤɫɢɪɭɸɳɚɹ ɜɪɟɦɹ ɢ ɮɚɤɬ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɚɧɧɨɣ ɫɬɭɩɟɧɢ ɡɚɳɢɬɵ. ȿɫɥɢ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɣ ɪɟɠɢɦ ɪɚɛɨɬɵ ɩɪɨɞɥɢɬɫɹ ɧɚ ɜɪɟɦɹ, ɩɪɟɜɵɲɚɸɳɟɟ ɭɫɬɚɜɤɭ 
ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ty.ɧɪ2, ɡɚɳɢɬɚ ɫɪɚɛɨɬɚɟɬ ɢ ɜɵɞɚɫɬ ɫɢɝɧɚɥ ɧɚ ɨɬɤɥɸɱɟɧɢɟ 
ɝɟɧɟɪɚɬɨɪɧɨɝɨ    ɜɵɤɥɸɱɚɬɟɥɹ ȼɝ, ɚɜɬɨɦɚɬɚ ɝɚɲɟɧɢɹ ɩɨɥɹ ȺȽɉ, ɚ ɬɚɤ ɠɟ ɩɟɪɟɜɨɞ 
ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɜ ɪɟɠɢɦ ɢɧɜɟɪɬɨɪɚ; ɡɚɠɢɝɚɟɬɫɹ ɫɜɟɬɨɞɢɨɞ ɧɚ ɥɢɰɟɜɨɣ ɩɚɧɟɥɢ 
ɛɥɨɤɚ ɤɨɧɬɪɨɥɥɟɪɚ, ɫ ɩɨɫɥɟɞɭɸɳɟɣ ɡɚɩɢɫɶɸ ɜ ɞɧɟɜɧɢɤ ɫɨɛɵɬɢɣ. 

ɉɟɪɟɝɪɭɡɤɚ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ 
ɋɢɝɧɚɥ ɩɨɹɜɥɹɟɬɫɹ ɩɪɢ ɩɪɟɜɵɲɟɧɢɢ ɬɨɤɨɦ ɪɨɬɨɪɚ ɧɨɦɢɧɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ 

(ɩɪɢ Iɪɨɬ. = 1,07 Iɪɨɬ.ɧɨɦ. ɩɪɨɯɨɞɢɬ ɫɢɝɧɚɥ «ɩɟɪɟɝɪɭɡ ɪɨɬɨɪɚ» ɜ ɫɢɫɬɟɦɟ 
ɜɨɡɛɭɠɞɟɧɢɹ ɫ ɜɵɯɨɞɨɦ ɜ ɋȺɍ ȽȺ «Ɉɜɚɰɢɹ»). 

Ɉɩɟɪɚɬɢɜɧɵɣ ɩɟɪɫɨɧɚɥ ɩɪɢ ɩɨɹɜɥɟɧɢɢ ɫɢɝɧɚɥɚ ɞɨɥɠɟɧ ɩɪɨɜɟɪɢɬɶ 
ɩɟɪɟɝɪɭɡɤɭ ɩɨ ɬɨɤɭ ɪɨɬɨɪɚ ɢ ɛɵɬɶ ɝɨɬɨɜɵɦ ɤ ɬɨɦɭ, ɱɬɨ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɍɚɛɥɢɰɟɣ 
1 ɩɪɨɢɡɨɣɞɟɬ ɫɪɚɛɚɬɵɜɚɧɢɟ ɭɫɬɪɨɣɫɬɜ ɨɝɪɚɧɢɱɟɧɢɹ ɬɨɤɚ ɪɨɬɨɪɚ. 

ȿɫɥɢ ɫɢɝɧɚɥ ɨ ɩɟɪɟɝɪɭɡɤɟ ɩɨɹɜɢɥɫɹ ɜɨ ɜɪɟɦɹ ɩɟɪɟɯɨɞɧɵɯ ɪɟɠɢɦɨɜ ɜ 
ɷɧɟɪɝɨɫɢɫɬɟɦɟ (ɤɚɱɚɧɢɹɯ, ɮɨɪɫɢɪɨɜɤɚɯ ɩɪɢ Ʉ3 ɢɥɢ ɫɭɳɟɫɬɜɟɧɧɵɯ ɫɧɢɠɟɧɢɹɯ 
ɧɚɩɪɹɠɟɧɢɹ ɩɪɢ ɧɚɛɪɨɫɚɯ ɧɚɝɪɭɡɤɢ ɢ ɬ.ɞ.), ɬɨ ɨɩɟɪɚɬɢɜɧɵɣ ɩɟɪɫɨɧɚɥ ɧɟ ɞɨɥɠɟɧ 
ɩɪɟɞɩɪɢɧɢɦɚɬɶ ɧɢɤɚɤɢɯ ɦɟɪ, ɧɟ ɞɨɥɠɟɧ ɜɦɟɲɢɜɚɬɶɫɹ ɜ ɪɚɛɨɬɭ ɭɫɬɪɨɣɫɬɜ 
ɨɝɪɚɧɢɱɟɧɢɹ. 
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ɉɪɢ ɞɨɫɬɚɬɨɱɧɵɯ ɭɪɨɜɧɹɯ ɧɚɩɪɹɠɟɧɢɹ ɢ ɦɚɥɵɯ ɤɪɚɬɧɨɫɬɹɯ ɩɟɪɟɝɪɭɡɤɢ, ɬ.ɟ. 
ɩɪɢ ɩɨɹɜɥɟɧɢɢ ɫɢɝɧɚɥɚ ɜɨ ɜɪɟɦɹ ɧɨɪɦɚɥɶɧɨɝɨ ɩɨɥɨɠɟɧɢɹ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ 
(ɨɬɫɭɬɫɬɜɢɟ ɤɚɱɚɧɢɣ, ɡɧɚɱɢɬɟɥɶɧɵɯ ɧɚɛɪɨɫɨɜ ɧɚɝɪɭɡɤɢ, ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ), ɚ 
ɬɚɤɠɟ ɩɪɢ ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɟ ȺɊȼ (ɨɬɫɭɬɫɬɜɢɟ ɥɨɠɧɵɯ ɮɨɪɫɢɪɨɜɨɤ ɢ ɤɚɱɚɧɢɣ 
ɩɪɢ ɧɨɪɦɚɥɶɧɨɦ ɩɨɥɨɠɟɧɢɢ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ) ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɫɧɹɬɶ ɩɟɪɟɝɪɭɡɤɭ 
ɤɥɸɱɨɦ ɭɩɪɚɜɥɟɧɢɹ ɪɟɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɶɸ. 

Ɉɝɪɚɧɢɱɟɧɢɟ ɩɟɪɟɝɪɭɡɤɢ ɪɨɬɨɪɚ 
ɉɟɪɫɨɧɚɥɭ ɧɟɨɛɯɨɞɢɦɨ ɭɛɟɞɢɬɶɫɹ ɩɨ ɳɢɬɨɜɵɦ ɩɪɢɛɨɪɚɦ, ɱɬɨ ɩɨɫɥɟ 

ɩɪɨɯɨɠɞɟɧɢɹ ɫɢɝɧɚɥɚ «Ɉɝɪɚɧɢɱɟɧɢɟ ɪɟɠɢɦɚ» ɩɪɨɢɡɨɲɥɨ ɫɧɢɠɟɧɢɟ ɬɨɤɚ ɪɨɬɨɪɚ 
ɞɨ ɡɧɚɱɟɧɢɹ, ɛɥɢɡɤɨɝɨ ɤ ɧɨɦɢɧɚɥɶɧɨɦɭ, ɢ ɫɧɹɥɫɹ ɫɢɝɧɚɥ "ɉɟɪɟɝɪɭɡɤɚ ɪɨɬɨɪɚ 
ɝɟɧɟɪɚɬɨɪɚ". Ⱦɚɥɟɟ ɩɨ ɳɢɬɨɜɵɦ ɩɪɢɛɨɪɚɦ ɧɟɨɛɯɨɞɢɦɨ ɧɚɛɥɸɞɚɬɶ ɡɚ ɪɟɠɢɦɨɦ 
ɪɚɛɨɬɵ ɝɟɧɟɪɚɬɨɪɚ, ɜɪɟɦɹ ɫɩɢɫɚɧɢɹ ɢɧɬɟɝɪɚɥɚ ɩɟɪɟɝɪɭɡɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɜɪɟɦɟɧɟɦ ɨɫɬɵɜɚɧɢɹ ɝɟɧɟɪɚɬɨɪɚ, ɤɨɬɨɪɨɟ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 20 ɦɢɧ.   

Ɉɝɪɚɧɢɱɟɧɢɟ ɩɟɪɟɝɪɭɡɤɢ ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɬɚɛɥɢɰɟ 3.    
Ɍɚɛɥɢɰɚ 3 – Ɉɝɪɚɧɢɱɟɧɢɟ ɩɟɪɟɝɪɭɡɤɢ 
Ʉɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ȼɪɟɦɹ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɝɪɚɧɢɱɢɬɟɥɹ 

ɩɟɪɟɝɪɭɡɤɢ, ɫɟɤ 

1.1 3000 

1.2 300 

1.3 200 

1.4 150 

1.5 100 

2.0 50 

Ⱥɥɝɨɪɢɬɦ ɨɝɪɚɧɢɱɟɧɢɹ ɩɟɪɟɝɪɭɡɤɢ. 
Ⱥɥɝɨɪɢɬɦ ɩɟɪɟɝɪɭɡɤɢ ɡɚɩɭɫɤɚɟɬɫɹ ɜ ɦɨɦɟɧɬ Iɪɨɬ.  1,1Iɪɨɬ.ɧɨɦ.; 

- ɩɪɢ ɷɬɨɦ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɪɢɡɧɚɤ «ɉɟɪɟɝɪɭɡɤɚ», ɡɚɩɨɦɢɧɚɟɬɫɹ ɬɟɤɭɳɟɟ 
ɡɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ Ɋɇ (ɪɟɝɭɥɹɬɨɪ ɧɚɩɪɹɠɟɧɢɹ) ɢ ɡɚɩɭɫɤɚɟɬɫɹ ɪɚɫɱɟɬ ɢɧɬɟɝɪɚɥɚ 
ɩɟɪɟɝɪɭɡɤɢ, ɤɨɬɨɪɵɣ ɫɪɚɜɧɢɜɚɟɬɫɹ ɫ ɩɨɫɬɨɹɧɧɵɦ ɱɢɫɥɨɦ ɆȺɏɌ. 

ȿɫɥɢ ɱɟɪɟɡ ɧɟɤɨɬɨɪɵɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ ɩɟɪɟɝɪɭɡɤɚ ɢɫɱɟɡɥɚ, ɚ INTEG ɧɟ 
ɞɨɫɬɢɝ ɆȺɏɌ,  ɬɨ ɫɢɝɧɚɥ «ɉɟɪɟɝɪɭɡɤɚ» ɫɧɢɦɚɟɬɫɹ ɢ ɡɚɩɭɫɤɚɟɬɫɹ ɚɥɝɨɪɢɬɦ 
ɫɩɢɫɚɧɢɹ ɧɚɤɨɩɥɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ɢɧɬɟɝɪɚɥɚ ɞɨ ɧɭɥɹ. ȿɫɥɢ ɡɚ ɬɟɦ ɞɨ ɦɨɦɟɧɬɚ 
ɫɩɢɫɚɧɢɹ ɢɧɬɟɝɪɚɥɚ (ɧɭɥɶ ɧɟ ɞɨɫɬɢɝɧɭɬ), ɩɟɪɟɝɪɭɡɤɚ ɩɨɹɜɢɥɚɫɶ ɜɧɨɜɶ – 
ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɫɢɝɧɚɥ «ɩɟɪɟɝɪɭɡɤɚ» ɢ ɩɪɨɰɟɫɫ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ ɩɪɨɞɨɥɠɚɟɬɫɹ ɫ 
ɧɟɫɩɢɫɚɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ɢɧɬɟɝɪɚɥɚ. 
 ɉɪɢ ɞɨɫɬɢɠɟɧɢɢ ɢɧɬɟɝɪɚɥɨɦ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ INTEG  ɆȺɏɌ, 
ɩɪɨɯɨɞɢɬ  ɫɢɝɧɚɥ «Ɉɝɪɚɧɢɱɟɧɢɟ ɪɟɠɢɦɚ»  ɜ ɫɢɫɬɟɦɟ ɜɨɡɛɭɠɞɟɧɢɹ, ɫ ɜɵɯɨɞɨɦ ɜ 
ɋȺɍ ȽȺ «Ɉɜɚɰɢɹ». 

Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɪɨɬɨɪɚ (ɫɬɚɬɨɪɚ) ɉɊ 
ȼ ɨɫɧɨɜɭ ɡɚɳɢɬɵ ɩɨɥɨɠɟɧɚ ɡɚɜɢɫɢɦɨɫɬɶ ɜɪɟɦɟɧɢ ɩɟɪɟɝɪɭɡɤɢ ɪɨɬɨɪɚ 

(ɫɬɚɬɨɪɚ) ɨɬ ɤɪɚɬɧɨɫɬɢ ɬɨɤɚ (Ɍɚɛɥɢɰɚ 2).   ɉɪɢ ɩɪɟɜɵɲɟɧɢɢ ɞɨɩɭɫɬɢɦɨɣ 
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ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɩɟɪɟɝɪɭɡɤɢ, ɩɪɨɢɡɜɨɞɢɬɫɹ ɜɵɞɚɱɚ ɫɢɝɧɚɥɚ ɧɚ ɨɬɤɥɸɱɟɧɢɟ 
ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ, ɚɜɬɨɦɚɬɚ ɝɚɲɟɧɢɹ ɩɨɥɹ ȺȽɉ, ɚ ɬɚɤɠɟ ɡɚɠɢɝɚɟɬɫɹ 
ɫɜɟɬɨɞɢɨɞ ɧɚ ɥɢɰɟɜɨɣ ɩɚɧɟɥɢ ɛɥɨɤɚ ɤɨɧɬɪɨɥɥɟɪɚ ɫ ɩɨɫɥɟɞɭɸɳɟɣ ɡɚɩɢɫɶɸ ɜ 
ɞɧɟɜɧɢɤ ɫɨɛɵɬɢɣ ɢ ɜɵɞɚɱɟɣ ɜ ɋȺɍ ȽȺ. 

Ⱦɨɩɭɫɬɢɦɚɹ ɤɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɝɟɧɟɪɚɬɨɪɨɜ ɩɨ ɬɨɤɭ ɫɬɚɬɨɪɚ ɢ ɪɨɬɨɪɚ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.                                      
Ɍɚɛɥɢɰɚ 4 – Ⱦɨɩɭɫɬɢɦɚɹ ɤɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɝɟɧɟɪɚɬɨɪɨɜ ɩɨ ɬɨɤɭ ɪɨɬɨɪɚ ɢ 
ɫɬɚɬɨɪɚ 

ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ, ɫɟɤ., 
ɧɟ ɛɨɥɟɟ (ɭɫɬɚɜɤɚ ɡɚɳɢɬɵ)     

Ʉɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ 

3600 1,1 
360 1,2 
240 1,3 
180 1,4 
120 1,5 
60 2,0 

 
ɉɪɢ ɩɪɨɩɚɞɚɧɢɢ ɭɫɥɨɜɢɹ ɫɪɚɛɚɬɵɜɚɧɢɹ ɥɸɛɨɣ ɡɚɳɢɬɵ ɭɩɪɚɜɥɹɸɳɟɟ 

ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɜɵɯɨɞɟ ɲɤɚɮɚ ɫɧɢɦɚɟɬɫɹ, ɢ ɡɚɳɢɬɚ ɜɨɡɜɪɚɳɚɟɬɫɹ ɜ ɢɫɯɨɞɧɨɟ 
ɫɨɫɬɨɹɧɢɟ. Ɉɫɬɚɟɬɫɹ ɜ ɪɚɛɨɬɟ ɫɢɝɧɚɥɢɡɚɰɢɹ ɧɚ ɜɵɯɨɞɟ ɢ ɥɢɰɟɜɨɣ ɩɚɧɟɥɢ ɲɤɚɮɚ 
ɞɨ ɦɨɦɟɧɬɚ ɫɛɪɨɫɚ ɫ ɍɇɂɉɈ. 

ɉɪɢɦɟɪɨɦ ɞɥɹ ɫɨɫɬɚɜɥɟɧɢɹ ɬɟɯɧɢɱɟɫɤɨɝɨ ɬɪɟɛɨɜɚɧɢɹ ɧɚ ɦɨɞɟɪɧɢɡɚɰɢɸ 
ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ ɋɚɪɚɬɨɜɫɤɨɣ Ƚɗɋ ɢɫɩɨɥɶɡɨɜɚɥ ɨɩɵɬ ɦɨɞɟɪɧɢɡɚɰɢɢ 
ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ Ɇɚɣɧɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ. Ɉɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
Ɇɚɣɧɫɤɨɝɨ Ƚɍ ɩɪɢɜɟɞɟɧɵ ɜ ɩɭɧɤɬɟ 3. 
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3 ɋɢɫɬɟɦɚ ɜɨɡɛɭɠɞɟɧɢɹ, ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɧɚ Ɇɚɣɧɫɤɨɣ Ƚɗɋ 
 

3.1 ɇɚɡɧɚɱɟɧɢɟ 
 
ɋɢɫɬɟɦɚ ɬɢɪɢɫɬɨɪɧɚɹ ɫɚɦɨɜɨɡɛɭɠɞɟɧɢɹ ɬɢɩɚ ɋɌɋ-2ɉ-510-2050-2,5 ɍɏɅ4 

(ɞɚɥɟɟ –ɋɌɋ) ɞɨɥɠɧɚ ɛɵɬɶ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɩɢɬɚɧɢɹ ɨɛɦɨɬɤɢ ɜɨɡɛɭɠɞɟɧɢɹ 
ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɋɌɋ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ ɫɥɟɞɭɸɳɢɟ ɪɟɠɢɦɵ ɪɚɛɨɬɵ 
ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ: 

 ɧɚɱɚɥɶɧɨɟ ɜɨɡɛɭɠɞɟɧɢɟ; 
 ɯɨɥɨɫɬɨɣ ɯɨɞ, ɚɜɬɨɦɚɬɢɱɟɫɤɚɹ ɩɨɞɝɨɧɤɚ ɧɚɩɪɹɠɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɤ 

ɧɚɩɪɹɠɟɧɢɸ ɫɟɬɢ; 
 ɜɤɥɸɱɟɧɢɟ ɜ ɫɟɬɶ ɦɟɬɨɞɨɦ ɬɨɱɧɨɣ ɫɚɦɨɫɢɧɯɪɨɧɢɡɚɰɢɢ; 
 ɪɚɛɨɬɚ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɫ ɧɚɝɪɭɡɤɚɦɢ ɢ ɩɟɪɟɝɪɭɡɤɚɦɢ, ɞɨɩɭɫɬɢɦɵɦɢ ɞɥɹ 

ɝɟɧɟɪɚɬɨɪɚ; 
 ɮɨɪɫɢɪɨɜɤɚ ɜɨɡɛɭɠɞɟɧɢɹ ɫ ɡɚɞɚɧɧɨɣ ɤɪɚɬɧɨɫɬɶɸ ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɢ ɬɨɤɭ 

ɩɪɢ ɧɚɪɭɲɟɧɢɹɯ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ, ɜɵɡɵɜɚɸɳɢɯ ɫɧɢɠɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ 
ɲɢɧɚɯ ɫɬɚɧɰɢɢ; 

 ɪɚɡɜɨɡɛɭɠɞɟɧɢɟ ɩɪɢ ɧɚɪɭɲɟɧɢɹɯ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ, ɜɵɡɵɜɚɸɳɢɯ 
ɭɜɟɥɢɱɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɲɢɧɚɯ ɫɬɚɧɰɢɢ; 

 ɝɚɲɟɧɢɟ ɩɨɥɹ ɜ ɧɨɪɦɚɥɶɧɵɯ ɢ ɚɜɚɪɢɣɧɵɯ ɪɟɠɢɦɚɯ; 
 ɨɫɬɚɧɨɜ ɚɝɪɟɝɚɬɚ; 

Ʉɥɢɦɚɬɢɱɟɫɤɨɟ ɢɫɩɨɥɧɟɧɢɟ ɋɌɋ - ɍɏɅ, ɤɚɬɟɝɨɪɢɹ ɪɚɡɦɟɳɟɧɢɹ - 4. 
 
3.2 Ɍɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɋɌɋ 
 
ɋɌɋ ɞɨɥɠɧɚ ɛɵɬɶ ɜɵɩɨɥɧɟɧɚ ɩɨ ɫɯɟɦɟ ɫɚɦɨɜɨɡɛɭɠɞɟɧɢɹ ɩɪɢ ɩɢɬɚɧɢɢ 

ɞɜɭɯɤɚɧɚɥɶɧɨɝɨ ɬɢɪɢɫɬɨɪɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɨɬ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, 
ɩɨɞɤɥɸɱɟɧɧɨɝɨ ɤ ɫɬɚɬɨɪɭ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ. 

ɋɌɋ ɞɨɥɠɧɚ ɛɵɬɶ ɜɵɩɨɥɧɟɧɚ ɫ ɞɜɭɦɹ ɚɜɬɨɧɨɦɧɵɦɢ ɢ ɪɚɜɧɨɰɟɧɧɵɦɢ 
ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶɧɨ - ɪɟɝɭɥɢɪɭɸɳɢɦɢ ɤɚɧɚɥɚɦɢ. Ʉɚɠɞɵɣ ɤɚɧɚɥ ɞɨɥɠɟɧ 
ɫɨɞɟɪɠɚɬɶ ɬɢɪɢɫɬɨɪɧɵɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ, ɰɢɮɪɨɜɨɣ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɪɟɝɭɥɹɬɨɪ 
ɜɨɡɛɭɠɞɟɧɢɹ (ȺɊȼ) ɫ ɫɢɫɬɟɦɨɣ ɢɦɩɭɥɶɫɧɨ - ɮɚɡɨɜɨɝɨ ɭɩɪɚɜɥɟɧɢɹ. Ʌɸɛɨɣ ɢɡ 
ɤɚɧɚɥɨɜ ɞɨɥɠɟɧ ɛɵɬɶ ɫɩɨɫɨɛɟɧ ɨɛɟɫɩɟɱɢɬɶ ɜɫɟ ɪɟɠɢɦɵ ɪɚɛɨɬɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ, 
ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɪɟɠɢɦ ɮɨɪɫɢɪɨɜɤɢ ɜɨɡɛɭɠɞɟɧɢɹ. 

Ɉɞɢɧ ɢɡ ɤɚɧɚɥɨɜ ɞɨɥɠɟɧ ɧɚɯɨɞɢɬɶɫɹ ɜ ɞɟɣɫɬɜɢɢ, ɞɪɭɝɨɣ, ɪɟɡɟɪɜɧɵɣ - ɜ 
ɫɨɫɬɨɹɧɢɢ ɝɨɬɨɜɧɨɫɬɢ. ȼ ɪɟɡɟɪɜɧɨɦ ɤɚɧɚɥɟ ɢɦɩɭɥɶɫɵ ɭɩɪɚɜɥɟɧɢɹ ɞɨɥɠɧɵ ɛɵɬɶ 
ɛɥɨɤɢɪɨɜɚɧɵ, ɞɜɢɝɚɬɟɥɢ ɜɟɧɬɢɥɹɬɨɪɨɜ ɜɵɤɥɸɱɟɧɵ. ȼ ɫɥɭɱɚɟ ɨɬɤɚɡɚ 
ɪɚɛɨɬɚɸɳɟɝɨ ɤɚɧɚɥɚ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɜ ɪɚɛɨɬɭ ɞɨɥɠɟɧ ɜɜɨɞɢɬɶɫɹ ɪɟɡɟɪɜɧɵɣ ɤɚɧɚɥ. 
Ȼɪɨɫɤɢ ɬɨɤɚ ɜɨɡɛɭɠɞɟɧɢɹ ɩɪɢ ɩɟɪɟɤɥɸɱɟɧɢɢ ɤɚɧɚɥɨɜ ɞɨɥɠɧɵ ɛɵɬɶ ɢɫɤɥɸɱɟɧɵ 
ɛɥɚɝɨɞɚɪɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦɭ ɫɥɟɠɟɧɢɸ. 

Ɉɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɋɌɋ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 5. 
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Ɍɚɛɥɢɰɚ 5 – Ɉɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɋɌɋ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɚ ȼɟɥɢɱɢɧɚ 
1. ȼɵɩɪɹɦɥɟɧɧɨɟ ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, B 510 
2. ȼɵɩɪɹɦɥɟɧɧɵɣ ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ, Ⱥ 2050 
3. Ʉɪɚɬɧɨɫɬɶ ɮɨɪɫɢɪɨɜɤɢ ɜɨɡɛɭɠɞɟɧɢɹ ɩɨ ɧɚɩɪɹɠɟɧɢɸ, ɨ.ɟ. 2,5 
4. Ʉɪɚɬɧɨɫɬɶ ɮɨɪɫɢɪɨɜɤɢ ɜɨɡɛɭɠɞɟɧɢɹ ɩɨ ɬɨɤɭ, ɨ.ɟ. 2,0 
5. Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɮɨɪɫɢɪɨɜɤɢ, ɫ, ɧɟ ɦɟɧɟɟ 50 
6. ȼɪɟɦɹ ɧɚɪɚɫɬɚɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɜɨɡɛɭɠɞɟɧɢɹ ɨɬ ɧɨɦɢɧɚɥɶɧɨɝɨ 
ɞɨ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ ɩɪɢ ɭɦɟɧɶɲɟɧɢɢ ɧɚɩɪɹɠɟɧɢɹ 
ɩɪɹɦɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɬɨɱɤɟ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɧɚ 5% ɨɬ 
ɧɨɦɢɧɚɥɶɧɨɝɨ,  ɦɫ, ɧɟ ɛɨɥɟɟ 

 

 

 

20 

7. ȼɪɟɦɹ ɪɚɡɜɨɡɛɭɠɞɟɧɢɹ ɨɬ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɩɨɥɨɠɢɬɟɥɶɧɨɝɨ ɞɨ 
ɧɚɢɛɨɥɶɲɟɝɨ ɨɬɪɢɰɚɬɟɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɜɨɡɛɭɠɞɟɧɢɹ, ɦɫ, ɧɟ 
ɛɨɥɟɟ 

 
 

30 
8. Ɍɨɱɧɨɫɬɶ ɩɨɞɞɟɪɠɚɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɲɢɧɚɯ 
ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɬɚɬɢɱɟɫɤɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, %, 
ɧɟ ɯɭɠɟ 

 
 

±0,5 

ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 6. 
Ɍɚɛɥɢɰɚ 6 – ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɚ ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɂɫɩɨɥɧɟɧɢɟ Ɍɪɟɯɮɚɡɧɵɣ, ɫɭɯɨɣ, ɞɥɹ 

ɜɧɭɬɪɟɧɧɟɣ ɭɫɬɚɧɨɜɤɢ 
Ɇɨɳɧɨɫɬɶ (ɪɚɫɱɟɬɧɚɹ), ɤȼȺ 2800 
ɇɚɩɪɹɠɟɧɢɟ ɫɟɬɟɜɨɣ ɨɛɦɨɬɤɢ (ɋɈ) U1, ɤȼ 13,8 
ɇɚɩɪɹɠɟɧɢɟ ɜɟɧɬɢɥɶɧɨɣ ɨɛɦɨɬɤɢ (ȼɈ) U2, B 900 
ɑɢɫɥɨ ɮɚɡ 3 
ɑɚɫɬɨɬɚ, Ƚɰ 50 
ɋɯɟɦɚ ɢ ɝɪɭɩɩɚ ɫɨɟɞɢɧɟɧɢɹ Y/d-11 
Ɉɯɥɚɠɞɟɧɢɟ ȿɫɬɟɫɬɜɟɧɧɨɟ ɜɨɡɞɭɲɧɨɟ 

 
3.3 Ɍɢɪɢɫɬɨɪɧɵɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ 

  
Ɍɢɪɢɫɬɨɪɧɵɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɤɚɠɞɨɝɨ ɤɚɧɚɥɚ ɞɨɥɠɟɧ ɫɨɫɬɨɹɬɶ ɢɡ ɨɞɧɨɝɨ 

ɬɢɪɢɫɬɨɪɧɨɝɨ ɦɨɫɬɚ ɜɵɤɚɬɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ, ɜɵɩɨɥɧɟɧɧɨɝɨ ɩɨ ɬɪɟɯɮɚɡɧɨɣ 
ɩɨɥɧɨɫɬɶɸ ɭɩɪɚɜɥɹɟɦɨɣ ɫɯɟɦɟ, ɩɪɢ ɷɬɨɦ: 

 ɤɨɥɢɱɟɫɬɜɨ ɬɢɪɢɫɬɨɪɨɜ ɜ ɩɥɟɱɟ ɦɨɫɬɚ - ɨɞɢɧ; 
 ɫɩɨɫɨɛ ɨɯɥɚɠɞɟɧɢɹ ɦɨɫɬɚ - ɩɪɢɧɭɞɢɬɟɥɶɧɨɟ ɜɨɡɞɭɲɧɨɟ ɩɨ ɪɚɡɨɦɤɧɭɬɨɦɭ 

ɰɢɤɥɭ; 
 ɤɨɥɢɱɟɫɬɜɨ ɜɟɧɬɢɥɹɬɨɪɨɜ ɜ ɤɚɠɞɨɦ ɤɚɧɚɥɟ – ɞɜɚ (ɨɫɧɨɜɧɨɣ ɢ ɪɟɡɟɪɜɧɵɣ).  
 ɡɚɳɢɬɚ ɬɢɪɢɫɬɨɪɨɜ ɩɨ ɬɨɤɭ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɩɟɰɢɚɥɶɧɵɦɢ 

ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɢɦɢ ɩɪɟɞɨɯɪɚɧɢɬɟɥɹɦɢ; 
 ɜɵɩɨɥɧɹɟɬɫɹ ɤɨɧɬɪɨɥɶ ɦɚɤɫɢɦɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɬɢɪɢɫɬɨɪɨɜ; 
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 ɩɪɟɞɨɯɪɚɧɢɬɟɥɶ ɞɨɥɠɟɧ ɛɵɬɶ ɫɧɚɛɠɟɧ ɛɥɨɤ-ɤɨɧɬɚɤɬɨɦ, ɫɢɝɧɚɥɢɡɢɪɭɸɳɢɦ 
ɨ ɫɪɚɛɚɬɵɜɚɧɢɢ ɩɪɟɞɨɯɪɚɧɢɬɟɥɹ. 

ɉɪɢ ɨɬɤɚɡɟ ɦɨɫɬɚ ɬɢɪɢɫɬɨɪɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɞɨɥɠɟɧ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɩɟɪɟɯɨɞ ɧɚ ɪɟɡɟɪɜɧɵɣ ɬɢɪɢɫɬɨɪɧɵɣ ɦɨɫɬ ɛɟɡ ɨɝɪɚɧɢɱɟɧɢɣ 
ɪɟɠɢɦɨɜ ɜɨɡɛɭɠɞɟɧɢɹ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ. 
 

3.4 ɋɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
  

ɋɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɞɨɥɠɧɚ ɫɨɫɬɨɹɬɶ ɢɡ ɞɜɭɯ ɢɞɟɧɬɢɱɧɵɯ 
ɢ ɪɚɜɧɨɰɟɧɧɵɯ ɰɢɮɪɨɜɵɯ ɤɚɧɚɥɨɜ ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɤɚɠɞɵɣ ɢɡ ɤɨɬɨɪɵɯ ɞɨɥɠɟɧ 
ɜɤɥɸɱɚɬɶ ɜ ɫɟɛɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɪɟɝɭɥɹɬɨɪ ɜɨɡɛɭɠɞɟɧɢɹ (ȺɊȼ) ɢ ɫɢɫɬɟɦɭ 
ɢɦɩɭɥɶɫɧɨ - ɮɚɡɨɜɨɝɨ ɭɩɪɚɜɥɟɧɢɹ. ɇɨɪɦɚɥɶɧɨ ɤɚɧɚɥɵ ɞɨɥɠɧɵ ɪɚɛɨɬɚɬɶ ɤɚɤ 
ɪɟɝɭɥɹɬɨɪɵ ɧɚɩɪɹɠɟɧɢɹ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ (ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɪɟɠɢɦ). ȼ ɫɥɭɱɚɟ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ, ȺɊȼ ɦɨɠɟɬ ɛɵɬɶ ɩɟɪɟɜɟɞɟɧ ɜ ɪɟɠɢɦ ɪɟɝɭɥɹɬɨɪɚ ɬɨɤɚ 
ɜɨɡɛɭɠɞɟɧɢɹ (ɪɭɱɧɨɣ ɪɟɠɢɦ). 

Ʉɚɠɞɵɣ ɤɚɧɚɥ ɞɨɥɠɟɧ ɛɵɬɶ ɨɫɧɚɳɟɧ ɫɨɛɫɬɜɟɧɧɨɣ ɚɜɬɨɧɨɦɧɨɣ ɫɢɫɬɟɦɨɣ 
ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ, ɪɚɛɨɬɚɸɳɟɣ ɤɚɤ ɨɬ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɩɢɬɚɧɢɹ ɬɪɟɯɮɚɡɧɵɦ 
ɩɟɪɟɦɟɧɧɵɦ ɬɨɤɨɦ ɧɚɩɪɹɠɟɧɢɟɦ 380ȼ, ɬɚɤ ɢ ɨɬ ɫɬɚɧɰɢɨɧɧɨɣ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ 
ɛɚɬɚɪɟɢ ɧɚɩɪɹɠɟɧɢɟɦ 220ȼ. 

Ⱥɤɬɢɜɧɵɦ ɦɨɠɟɬ ɛɵɬɶ ɥɸɛɨɣ ɤɚɧɚɥ. Ɋɟɡɟɪɜɧɵɣ ɤɚɧɚɥ ɞɨɥɠɟɧ ɪɚɛɨɬɚɬɶ ɜɨ 
ɜɫɟɯ ɪɟɠɢɦɚɯ ɤɚɤ ɫɥɟɞɹɳɢɣ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɥɚɜɧɨɝɨ ɩɟɪɟɯɨɞɚ ɩɪɢ 
ɩɟɪɟɤɥɸɱɟɧɢɢ ɤɚɧɚɥɨɜ. 

ȺɊȼ, ɧɚɯɨɞɹɳɢɣɫɹ ɜ ɪɟɡɟɪɜɟ, ɞɨɥɠɟɧ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɢɫɩɪɚɜɧɨɫɬɶ 
ɚɤɬɢɜɧɨɝɨ ɪɟɝɭɥɹɬɨɪɚ. ɉɪɢ ɷɬɨɦ ɤɚɠɞɵɣ ɪɟɝɭɥɹɬɨɪ ɞɨɥɠɟɧ ɜɵɩɨɥɧɹɬɶ 
ɩɪɨɝɪɚɦɦɭ ɫɚɦɨɬɟɫɬɢɪɨɜɚɧɢɹ. Ɉɛɦɟɧ ɢɧɮɨɪɦɚɰɢɟɣ ɦɟɠɞɭ ɪɟɝɭɥɹɬɨɪɚɦɢ ɞɨɥɠɟɧ 
ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɩɨ CAN - ɢɧɬɟɪɮɟɣɫɭ ɢ ɩɨɫɪɟɞɫɬɜɨɦ ɞɢɫɤɪɟɬɧɵɯ ɫɢɝɧɚɥɨɜ. 

ɉɟɪɟɤɥɸɱɟɧɢɟ ɧɚ ɪɟɡɟɪɜɧɵɣ ɤɚɧɚɥ ɞɨɥɠɧɨ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ 
– ɩɪɢ ɨɬɤɚɡɟ ɪɚɛɨɱɟɝɨ ɤɚɧɚɥɚ ɥɢɛɨ ɜɪɭɱɧɭɸ – ɩɨ ɤɨɦɚɧɞɚɦ ɨɩɟɪɚɬɨɪɚ. 
Ɋɚɡɪɟɲɟɧɢɟɦ ɪɭɱɧɨɝɨ ɩɟɪɟɤɥɸɱɟɧɢɹ ɹɜɥɹɟɬɫɹ ɜɵɯɨɞɧɨɣ ɫɢɝɧɚɥ ɝɨɬɨɜɧɨɫɬɢ, 
ɮɨɪɦɢɪɭɟɦɵɣ ɪɟɡɟɪɜɧɵɦ ȺɊȼ. 

ɉɪɢ ɪɚɛɨɬɟ ɜ ɪɟɠɢɦɟ ɪɟɝɭɥɹɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ ȺɊȼ ɞɨɥɠɟɧ ɪɟɚɥɢɡɨɜɵɜɚɬɶ 
ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ – ɢɧɬɟɝɪɚɥɶɧɨ – ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɣ (ɉɂȾ) ɡɚɤɨɧ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɩɪɢ ɪɚɛɨɬɟ ɜ ɪɟɠɢɦɟ ɪɟɝɭɥɹɬɨɪɚ ɬɨɤɚ ɜɨɡɛɭɠɞɟɧɢɹ ȺɊȼ ɞɨɥɠɟɧ 
ɪɟɚɥɢɡɨɜɵɜɚɬɶ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ ɢɧɬɟɝɪɚɥɶɧɵɣ (ɉɂ) ɡɚɤɨɧ. 

ȼ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɟɝɭɥɹɬɨɪɟ ɜɨɡɛɭɠɞɟɧɢɹ ɞɨɥɠɧɚ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɚ 
ɜɨɡɦɨɠɧɨɫɬɶ ɪɚɛɨɬɵ ɜ ɫɯɟɦɟ ɝɪɭɩɩɨɜɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɪɟɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ. 

ȼ ɋɍɊ ɞɨɥɠɧɚ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɞɤɥɸɱɟɧɢɹ ɧɨɭɬɛɭɤɚ 
ɞɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɧɚɫɬɪɨɣɤɢ ɢ ɫɱɢɬɵɜɚɧɢɹ ɬɟɤɭɳɟɣ ɤɨɧɮɢɝɭɪɚɰɢɢ ɩɨ ɦɟɫɬɭ ɫ 
ɨɛɟɫɩɟɱɟɧɢɟɦ ɩɨɫɬɚɜɤɢ ɧɨɭɬɛɭɤɚ ɫ ɧɟɨɛɯɨɞɢɦɵɦ ɩɪɨɝɪɚɦɦɧɵɦ ɨɛɟɫɩɟɱɟɧɢɟɦ ɢ 
ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ. 

 
3.5 ɉɭɥɶɬ ɦɟɫɬɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ 
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ɋɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ, ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɢ ɫɢɝɧɚɥɢɡɚɰɢɢ ɞɨɥɠɧɚ ɛɵɬɶ 
ɨɫɧɚɳɟɧɚ ɩɭɥɶɬɨɦ ɦɟɫɬɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɫ ɩɚɧɟɥɶɧɵɦ ɤɨɦɩɶɸɬɟɪɨɦ ɢ ɫɟɧɫɨɪɧɵɦ 
ɞɢɫɩɥɟɟɦ. 

ɉɚɧɟɥɶɧɵɣ ɤɨɦɩɶɸɬɟɪ, ɫɨɜɦɟɫɬɧɨ ɫ ȺɊȼ, ɞɨɥɠɟɧ ɜɵɩɨɥɧɹɬɶ ɫɥɟɞɭɸɳɢɟ 
ɮɭɧɤɰɢɢ: 

 ɧɚɝɥɹɞɧɨɝɨ ɨɬɨɛɪɚɠɟɧɢɹ ɧɚ ɞɢɫɩɥɟɟ ɬɟɤɭɳɟɣ ɢɧɮɨɪɦɚɰɢɢ (ɜɤɥɸɱɚɹ 
ɨɬɨɛɪɚɠɟɧɢɟ ɧɚɡɜɚɧɢɣ ɡɚɳɢɬ, ɭɫɬɚɜɨɤ ɢ ɩɚɪɚɦɟɬɪɨɜ ɧɚɫɬɪɨɣɤɢ ɜ ɩɨɥɧɨɦ 
ɨɛɴɟɦɟ, ɛɟɡ ɫɨɤɪɚɳɟɧɢɣ) ɢ ɯɪɚɧɟɧɢɹ ɩɪɟɞɵɞɭɳɟɣ (ɞɧɟɜɧɢɤ ɫɨɛɵɬɢɣ, ɫ 
ɚɪɯɢɜɨɦ ɧɟ ɦɟɧɟɟ ɨɞɧɨɝɨ ɦɟɫɹɰɚ); 

 ɯɪɚɧɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ ɨ ɞɟɣɫɬɜɢɢ ɜɧɭɬɪɟɧɧɢɯ ɡɚɳɢɬ ɫɢɫɬɟɦɵ 
ɜɨɡɛɭɠɞɟɧɢɹ; 

 ɨɫɰɢɥɥɨɝɪɚɮɢɪɨɜɚɧɢɹ ɜ ɪɟɠɢɦɟ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ (ɥɨɝɝɟɪ) ɞɥɹ ɫɢɝɧɚɥɨɜ 
Uf, (%); If, (%); Ug, (%); Ig, (%); P, (%); Q, (%). Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɧɟɩɪɟɪɵɜɧɨɣ 
ɡɚɩɢɫɢ ɧɟ ɦɟɧɟɟ 5 ɞɧɟɣ; 

 ɪɟɝɢɫɬɪɚɬɨɪɚ ɚɜɚɪɢɣɧɵɯ ɩɪɨɰɟɫɫɨɜ. 
Ɋɟɝɢɫɬɪɚɬɨɪ ɚɜɚɪɢɣɧɵɯ ɫɨɛɵɬɢɣ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɜɚɬɶ ɡɚɩɢɫɶ ɢ ɯɪɚɧɟɧɢɟ 

ɞɚɧɧɵɯ ɚɧɚɥɨɝɨɜɵɯ ɢ ɞɢɫɤɪɟɬɧɵɯ ɤɚɧɚɥɨɜ. ɉɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɨɛɴɟɦ 
ɪɟɝɢɫɬɪɢɪɭɟɦɵɯ ɫɢɝɧɚɥɨɜ: 16 ɞɢɫɤɪɟɬɧɵɯ ɤɚɧɚɥɨɜ ɢ 24 ɚɧɚɥɨɝɨɜɵɯ ɤɚɧɚɥɚ. 
Ɉɤɨɧɱɚɬɟɥɶɧɵɣ ɨɛɴɟɦ ɪɟɝɢɫɬɪɢɪɭɟɦɨɣ ɢɧɮɨɪɦɚɰɢɢ ɢ ɤɨɥɢɱɟɫɬɜɨ ɚɧɚɥɨɝɨɜɵɯ ɢ 
ɞɢɫɤɪɟɬɧɵɯ ɜɯɨɞɨɜ ɪɟɝɢɫɬɪɚɬɨɪɚ ɫɨɝɥɚɫɭɟɬɫɹ ɧɚ ɷɬɚɩɟ ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɟɤɬɚ. 
ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɡɚɩɢɫɢ ɩɪɟɞɵɫɬɨɪɢɢ - 5 ɫ ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɡɚɩɢɫɢ 
ɨɞɧɨɝɨ ɫɨɛɵɬɢɹ - ɨɬ 20 ɞɨ 60 ɫ Ɋɚɡɪɟɲɚɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɪɟɝɢɫɬɪɚɬɨɪɚ 
ɚɜɚɪɢɣɧɵɯ ɫɨɛɵɬɢɣ ɧɟ ɯɭɠɟ 1 ɦɫ. Ɏɨɪɦɚɬ ɯɪɚɧɟɧɢɹ ɞɚɧɧɵɯ - COMTRADE. 
ɇɚɥɢɱɢɟ ɤɚɪɬɵ ɷɧɟɪɝɨɧɟɡɚɜɢɫɢɦɨɣ ɩɚɦɹɬɢ ɞɥɹ ɪɟɝɢɫɬɪɚɰɢɢ ɚɜɚɪɢɣɧɵɯ 
ɩɪɨɰɟɫɫɨɜ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɩɨɫɥɟɞɭɸɳɟɝɨ ɢɡɜɥɟɱɟɧɢɹ ɢ ɩɟɪɟɧɨɫɚ ɞɥɹ 
ɨɛɪɚɛɨɬɤɢ ɢɧɮɨɪɦɚɰɢɢ. 

Ɉɩɟɪɚɬɢɜɧɨɟ ɝɚɲɟɧɢɟ ɩɨɥɹ ɩɪɢ ɧɨɪɦɚɥɶɧɨɦ ɨɫɬɚɧɨɜɟ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ 
ɩɨɫɪɟɞɫɬɜɨɦ ɩɟɪɟɜɨɞɚ ɬɢɪɢɫɬɨɪɧɨɝɨ ɜɵɩɪɹɦɢɬɟɥɹ ɜ ɢɧɜɟɪɬɨɪɧɵɣ ɪɟɠɢɦ. 

Ƚɚɲɟɧɢɟ ɩɨɥɹ ɪɨɬɨɪɚ ɜ ɚɜɚɪɢɣɧɵɯ ɪɟɠɢɦɚɯ ɩɪɢ ɞɟɣɫɬɜɢɢ ɥɸɛɵɯ ɡɚɳɢɬ 
ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɚɜɬɨɦɚɬɨɦ ɝɚɲɟɧɢɹ ɩɨɥɹ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɩɟɪɟɜɨɞɨɦ 
ɬɢɪɢɫɬɨɪɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɜ ɢɧɜɟɪɬɨɪɧɵɣ ɪɟɠɢɦ. Ⱥɜɬɨɦɚɬ ɝɚɲɟɧɢɹ ɩɨɥɹ 
ɞɨɥɠɟɧ ɢɦɟɬɶ ɞɜɟ ɧɟɡɚɜɢɫɢɦɵɟ ɤɚɬɭɲɤɢ ɨɬɤɥɸɱɟɧɢɹ (100 % ɪɟɡɟɪɜ) ɫ 
ɧɟɡɚɜɢɫɢɦɵɦɢ ɰɟɩɹɦɢ ɩɢɬɚɧɢɹ =220 ȼ ɢ 100% ɞɭɛɥɢɪɨɜɚɧɢɟɦ ɫɢɝɧɚɥɨɜ 
ɨɬɤɥɸɱɟɧɢɹ ȺȽɉ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɨɬ ɡɚɳɢɬ. 

Ɉɛɚ ɫɩɨɫɨɛɚ ɝɚɲɟɧɢɹ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɩɨɥɧɟɧɵ ɜɡɚɢɦɧɨ ɧɟɡɚɜɢɫɢɦɵɦɢ. 
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4 ɉɪɟɞɥɨɠɟɧɢɹ ɧɚ ɪɵɧɤɟ 
 

ȼɪɟɦɟɧɚ, ɤɨɝɞɚ ɞɥɹ ɪɚɛɨɬɵ ɫɢɧɯɪɨɧɧɵɯ ɦɚɲɢɧ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɢɯ 
ɦɨɳɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɨɞɧɨɬɢɩɧɵɟ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ, ɨɫɬɚɸɬɫɹ ɜ 
ɩɪɨɲɥɨɦ. ɋɟɝɨɞɧɹ ɫɩɟɰɢɚɥɢɫɬɵ ɪɟɤɨɦɟɧɞɭɸɬ ɩɪɢɨɛɪɟɬɚɬɶ ɩɪɨɞɭɤɰɢɸ ɩɨ 
ɩɪɢɧɰɢɩɭ: ɞɥɹ ɤɚɠɞɨɣ ɫɢɧɯɪɨɧɧɨɣ ɦɚɲɢɧɵ – ɫɜɨɹ ɫɢɫɬɟɦɚ ɜɨɡɛɭɠɞɟɧɢɹ. 
Ɏɚɤɬɢɱɟɫɤɢ «ɧɚ ɡɚɤɚɡ».  

Ʌɢɧɟɣɤɚ ɫɢɧɯɪɨɧɧɵɯ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ ɨɱɟɧɶ ɲɢɪɨɤɚɹ. Ʉɚɠɞɵɣ ɢɡ ɧɢɯ 
ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɞɪɭɝɢɯ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɢɫɬɨɱɧɢɤ ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ ɟɝɨ ɪɚɛɨɬɭ, 
ɞɨɥɠɟɧ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ. ɉɨɷɬɨɦɭ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨ ɷɮɮɟɤɬɢɜɧɨɣ, 
ɧɚɞɟɠɧɨɣ ɢ ɨɬɥɚɠɟɧɧɨɣ ɪɚɛɨɬɵ ɧɟɨɛɯɨɞɢɦɨ ɩɨɤɭɩɚɬɶ ɝɨɬɨɜɨɟ ɪɟɲɟɧɢɟ ɫ 
ɝɚɪɚɧɬɢɟɣ ɢ ɫɟɪɜɢɫɨɦ ɭ ɷɤɫɩɟɪɬɨɜ.  

ɇɚ ɪɵɧɤɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɦɧɨɠɟɫɬɜɨ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ, ɤɚɤ ɨɬɟɱɟɫɬɜɟɧɧɵɯ, 
ɬɚɤ ɢ ɡɚɪɭɛɟɠɧɵɯ. Ɉɛɨɪɭɞɨɜɚɧɢɟ ɤɚɠɞɨɣ ɤɨɦɩɚɧɢɢ ɢɦɟɟɬ ɫɜɨɢ ɞɨɫɬɨɢɧɫɬɜɚ ɢ 
ɧɟɞɨɫɬɚɬɤɢ. 

 
4.1 Ʉɨɦɩɚɧɢɹ Ⱥȼȼ 

  
Ɉɱɟɧɶ ɹɪɤɢɦ ɩɪɢɦɟɪɨɦ ɦɨɠɟɬ ɩɨɫɥɭɠɢɬɶ ɲɜɟɞɫɤɚɹ ɢ ɲɜɟɣɰɚɪɫɤɚɹ 

ɬɟɯɧɨɥɨɝɢɱɧɨ-ɦɟɠɞɭɧɚɪɨɞɧɚɹ ɦɧɨɝɨɧɚɰɢɨɧɚɥɶɧɚɹ ɤɨɪɩɨɪɚɰɢɹ Ⱥȼȼ (Asea 
Brown Boveri) ɫɩɟɰɢɚɥɢɡɢɪɭɸɳɚɹɫɹ ɜ ɨɛɥɚɫɬɢ ɷɥɟɤɬɪɨɬɟɯɧɢɤɢ, ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ 
ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ ɢ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ. Ʉɨɦɩɚɧɢɹ ɛɵɥɚ ɨɫɧɨɜɚɧɚ ɜ 
1988 ɝɨɞɭ ɢ ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɥɢɞɟɪɨɜ ɧɚ ɪɵɧɤɟ 
ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ. Ɉɛɨɪɭɞɨɜɚɧɢɟ ɤɨɦɩɚɧɢɢ Ⱥȼȼ ɩɪɢɦɟɧɹɟɬɫɹ 
ɩɨ ɜɫɟɦɭ ɦɢɪɭ. ȼɨɡɶɦɟɦ ɞɥɹ ɩɪɢɦɟɪɚ ɋɢɫɬɟɦɭ ɜɨɡɛɭɠɞɟɧɢɹ ɞɥɹ ɫɢɧɯpɨɧɧɵɯ 
ɦɚɲɢɧ ɫpɟɞɧɟɣ ɢ ɛɨɥɶɲɨɣ ɦɨɳɧɨɫɬɢ - UNITROL 5000. 

UNITROL 5000 - ɫɚɦɚɹ ɫɨɜɟpɲɟɧɧɚɹ pɚɡpɚɛɨɬɤɚ ɜ ɫɟpɢɢ ɫɢɫɬɟɦ 
ɜɨɡɛɭɠɞɟɧɢɹ UNITROL ɩpɨɢɡɜɨɞɢɦɵɯ ȺBB Switzerland Ltd. ɋɢɫɬɟɦɚ ɢɦɟɟɬ 
ɦɢɤpɨɩpɨɰɟɫɫɨpɧɨɟ ɭɩpɚɜɥɟɧɢɟ ɢ pɟɚɥɢɡɭɟɬ ɞɨɫɬɢɠɟɧɢɹ ɧɨɜɟɣɲɢɯ ɬɟɯɧɨɥɨɝɢɣ. 
ɉpɢɦɟɧɟɧɧɵɟ pɟɲɟɧɢɹ ɨɫɧɨɜɚɧɵ ɧɚ ɩɨɱɬɢ 40-ɥɟɬɧɟɦ ɨɩɵɬɟ Ⱥȼȼ ɜ pɚɡpɚɛɨɬɤɟ 
pɟɝɭɥɹɬɨpɨɜ ɧɚɩpɹɠɟɧɢɹ ɢ ɛɨɥɟɟ ɱɟɦ 15 ɥɟɬɧɟɦ ɨɩɵɬɟ ɫɨɡɞɚɧɢɹ ɫɢɫɬɟɦ 
ɜɨɡɛɭɠɞɟɧɢɹ ɫ ɦɢɤpɨɩpɨɰɟɫɫɨpɧɵɦ ɭɩpɚɜɥɟɧɢɟɦ. 

Ɉɛɥɚɫɬɶ ɩpɢɦɟɧɟɧɢɹ 
ɋɬɚɬɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ ɞɥɹ ɫɢɫɬɟɦ ɫ ɱɚɫɬɨɬɨɣ 50 Ƚɰ, 60 Ƚɰ ɢ 

ɬɨɤɚɦɢ ɜɨɡɛɭɠɞɟɧɢɹ ɨɬ 1000 A ɞɨ 10000 Ⱥ. 
Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɟ pɟɝɭɥɹɬɨpɵ ɧɚɩpɹɠɟɧɢɹ ɫɨ ɫɩɟɰɢɚɥɶɧɵɦɢ ɮɭɧɤɰɢɹɦɢ ɞɥɹ 

ɷɥɟɤɬɪɨɦɚɲɢɧɧɵɯ ɜɨɡɛɭɞɢɬɟɥɟɣ. 
ɏɚpɚɤɬɟpɢɫɬɢɤɢ ɫɢɫɬɟɦɵ ɭɩpɚɜɥɟɧɢɹ 
Ⱦɜɭɯɤɚɧɚɥɶɧɚɹ ɫɢɫɬɟɦɚ ɭɩpɚɜɥɟɧɢɹ ɢɦɟɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɭɫɬɚɧɨɜɤɢ 

ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɦɨɞɭɥɟɣ pɭɱɧɨɝɨ ɭɩpɚɜɥɟɧɢɹ ɜ ɤɚɠɞɨɦ ɤɚɧɚɥɟ. 
Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɜɯɨɞɵ ɢ ɜɵɯɨɞɵ: 
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 ȼɨɡɦɨɠɧɨɫɬɶ ɭɫɬɚɧɨɜɤɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɩɥɚɬ ɜɜɨɞɚ/ɜɵɜɨɞɚ, 
ɩɨɞɤɥɸɱɚɟɦɵɯ ɤ ɫɢɫɬɟɦɟ ɭɩpɚɜɥɟɧɢɹ, ɢ ɢɦɟɸɳɢɯ ɤɚɤ ɞɢɫɤpɟɬɧɵɟ, ɬɚɤ ɢ 
ɚɧɚɥɨɝɨɜɵɟ, ɜɯɨɞɵ ɢ ɜɵɯɨɞɵ; 

 Ȼɭɮɟɪ ɫɨɨɛɳɟɧɢɹ ɨɛ ɨɲɢɛɤɚɯ; 
 Ɂɚɩɢɫɶ ɫɨɨɛɳɟɧɢɣ ɫ ɨɬɦɟɬɤɨɣ ɜpɟɦɟɧɢ; 
 ȼɨɡɦɨɠɧɨɫɬɶ ɭɞɚɥɟɧɧɨɝɨ ɞɨɫɬɭɩɚ ɤ ɛɭɮɟpɭ. 
Ɋɟɡɟpɜɢpɨɜɚɧɢɟ ɫɢɥɨɜɨɣ ɱɚɫɬɢ 
 ȼɨɡɦɨɠɧɨ ɩɚpɚɥɥɟɥɶɧɨɟ ɜɤɥɸɱɟɧɢɟ ɞɨ ɜɨɫɶɦɢ ɬɢpɢɫɬɨpɧɵɯ 

ɜɵɩpɹɦɢɬɟɥɟɣ; 
 ɋɯɟɦɚ pɟɡɟpɜɢpɨɜɚɧɢɹ ɫɢɥɨɜɨɣ ɱɚɫɬɢ ɦɨɠɟɬ ɜɵɛɢpɚɬɶɫɹ ɧɟɡɚɜɢɫɢɦɨ ɨɬ 

ɫɯɟɦɵ pɟɡɟpɜɢpɨɜɚɧɢɹ ɫɢɫɬɟɦɵ ɭɩpɚɜɥɟɧɢɹ; 
 ɍɫɨɜɟpɲɟɧɫɬɜɨɜɚɧɧɵɣ ɦɨɞɭɥɶ ɭɩpɚɜɥɟɧɢɹ ɬɢpɢɫɬɨpɧɵɦ 

ɜɵɩpɹɦɢɬɟɥɟɦ. 
 ɋɢɫɬɟɦɚ ɚɤɬɢɜɧɨɝɨ pɚɫɩpɟɞɟɥɟɧɢɹ ɬɨɤɨɜ ɦɟɠɞɭ ɩɚpɚɥɥɟɥɶɧɨ 

ɜɤɥɸɱɟɧɧɵɦɢ ɬɢpɢɫɬɨpɧɵɦɢ ɜɵɩpɹɦɢɬɟɥɹɦɢ; 
 ɑɟɬɵpɟɯɤɜɚɞpɚɧɬɧɨɟ ɭɩpɚɜɥɟɧɢɟ ɩpɟɨɛpɚɡɨɜɚɬɟɥɟɦ – ɜɨɡɦɨɠɧɨɫɬɶ 

ɩɨɥɭɱɟɧɢɹ ɬɨɤɚ ɜɨɡɛɭɠɞɟɧɢɹ ɨɬpɢɰɚɬɟɥɶɧɨɣ ɩɨɥɹpɧɨɫɬɢ; 
 Ʉɨɧɬpɨɥɶ ɩpɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɱɟpɟɡ ɬɢpɢɫɬɨpɵ; 
 Ʉɨɧɬpɨɥɶ  pɚɛɨɬɵ  ɜɟɧɬɢɥɹɬɨpɨɜ ɨɯɥɚɠɞɟɧɢɹ; 
 Ʉɨɧɬpɨɥɶ ɫɨɫɬɨɹɧɢɹ ɩpɟɞɨɯpɚɧɢɬɟɥɟɣ ɬɢpɢɫɬɨpɨɜ, ɤɨɧɬpɨɥɶ 

ɬɟɦɩɟpɚɬɭpɵ ɢ ɩɨɬɨɤɚ ɨɯɥɚɠɞɚɸɳɟɝɨ ɜɨɡɞɭɯɚ ɜ ɫɟɤɰɢɹɯ ɬɢpɢɫɬɨpɧɵɯ 
ɜɵɩpɹɦɢɬɟɥɟɣ; 

 ɇɚ ɤɚɠɞɨɦ ɢɡ ɬɢpɢɫɬɨpɧɵɯ ɜɵɩpɹɦɢɬɟɥɟɣ ɭɫɬɚɧɨɜɥɟɧ ɞɢɫɩɥɟɣ, ɧɚ 
ɤɨɬɨpɵɣ ɜɵɜɨɞɢɬɫɹ ɡɧɚɱɟɧɢɹ ɬɨɤɚ ɜ ɜɵɩpɹɦɢɬɟɥɟ. 

ɋɢɫɬɟɦɚ ɜɨɡɛɭɠɞɟɧɢɹ ɩɨɞɞɟpɠɢɜɚɟɬ ɛɨɥɶɲɢɧɫɬɜɨ pɚɫɩpɨɫɬpɚɧɟɧɧɵɯ 
ɩpɨɬɨɤɨɥɨɜ ɨɛɦɟɧɚ ɞɚɧɧɵɦɢ. ȼɨɡɦɨɠɧɚ ɭɫɬɚɧɨɜɤɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɩɚɧɟɥɢ 
ɭɩpɚɜɥɟɧɢɹ ɫɢɫɬɟɦɨɣ ɜɨɡɛɭɠɞɟɧɢɹ ɧɚ ɳɢɬɟ ɭɩpɚɜɥɟɧɢɹ. Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɧɚ 
ɥɢɧɢɣ ɫɜɹɡɢ – ɧɟɫɤɨɥɶɤɨ ɫɨɬɟɧ ɦɟɬpɨɜ. 

Ʉɨɧɫɬɪɭɤɰɢɹ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ UNITROL 5000 ɜɵɩɨɥɧɟɧɚ ɩɨ 
ɦɨɞɭɥɶɧɨɦɭ ɩpɢɧɰɢɩɭ. Ȼɨɥɟɟ 80% ɜɨɡɦɨɠɧɵɯ ɤɨɧɮɢɝɭpɚɰɢɢ ɦɨɝɭɬ ɛɵɬɶ 
ɫɨɡɞɚɧɵ ɧɚ ɨɫɧɨɜɟ ɦɨɞɭɥɟɣ, ɩpɨɲɟɞɲɢɯ ɬɢɩɨɜɵɟ ɢɫɩɵɬɚɧɢɹ. ɉpɢɧɹɬɵɣ ɩɨɞɯɨɞ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɵɫɨɤɨɟ ɤɚɱɟɫɬɜɨ ɝɨɬɨɜɨɝɨ ɢɡɞɟɥɢɹ ɢ ɩɨɡɜɨɥɹɟɬ ɫɨɤpɚɬɢɬɶ 
ɩpɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩpɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɰɢɤɥɚ. ɋɢɥɨɜɚɹ ɫɟɤɰɢɹ ɫɨɫɬɨɢɬ ɢɡ 
ɨɞɧɨɝɨ ɢɥɢ ɧɟɫɤɨɥɶɤɢɯ ɬɢpɢɫɬɨpɧɵɯ ɜɵɩpɹɦɢɬɟɥɟɣ, ɚɜɬɨɦɚɬɚ ɝɚɲɟɧɢɹ ɩɨɥɹ, 
ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɥɢɛɨ ɧɚ ɫɬɨpɨɧɟ ɩɟpɟɦɟɧɧɨɝɨ, ɥɢɛɨ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ, ɰɟɩɢ 
ɧɚɱɚɥɶɧɨɝɨ ɜɨɡɛɭɠɞɟɧɢɹ ɢ ɫɯɟɦɵ ɝɚɲɟɧɢɹ ɩɨɥɹ ɧɚ ɨɫɧɨɜɟ ɬɢpɢɫɬɨpɧɨɝɨ 
pɚɡpɹɞɧɢɤɚ. 

Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ɧɚɞɟɠɧɨɫɬɢ, ɧɚpɹɞɭ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ 
pɟɝɭɥɹɬɨpɚ ɧɚɩpɹɠɟɧɢɹ ɢ pɟɝɭɥɹɬɨpɚ ɬɨɤɚ ɜɨɡɛɭɠɞɟɧɢɹ ɜ pɟɠɢɦɟ pɭɱɧɨɝɨ 
ɭɩpɚɜɥɟɧɢɹ, ɜ ɫɢɫɬɟɦɚɯ ɜɨɡɛɭɠɞɟɧɢɹ UNITROL 5000 ɩpɟɞɭɫɦɚɬpɢɜɚɟɬɫɹ 
ɜɨɡɦɨɠɧɨɫɬɶ ɭɫɬɚɧɨɜɤɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɦɨɞɭɥɟɣ pɭɱɧɨɝɨ ɭɩpɚɜɥɟɧɢɹ, ɬɨ ɟɫɬɶ 
ɚɩɩɚpɚɬɧɨɧɟɡɚɜɢɫɢɦɵɯ ɭɫɬpɨɣɫɬɜ ɫ ɫɨɛɫɬɜɟɧɧɵɦ ɛɥɨɤɨɦ ɩɢɬɚɧɢɹ, ɰɟɩɹɦɢ 
ɢɡɦɟpɟɧɢɹ ɜɯɨɞɧɵɯ ɫɢɝɧɚɥɨɜ ɢ ɛɥɨɤɨɦ ɮɨpɦɢpɨɜɚɧɢɹ ɢɦɩɭɥɶɫɨɜ ɭɩpɚɜɥɟɧɢɹ  ɧɚ 
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ɬɢpɢɫɬɨpɵ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɮɭɧɤɰɢɢ ɫɥɟɠɟɧɢɹ ɩɨ ɜɵɯɨɞɭ ɞɥɹ ɜɫɟɯ ɚɤɬɢɜɧɵɯ 
pɟɝɭɥɹɬɨpɨɜ ɨɛɟɫɩɟɱɢɜɚɟɬ ɛɟɡɭɞɚpɧɨɟ ɩɟpɟɤɥɸɱɟɧɢɟ ɫɢɫɬɟɦɵ ɫ ɜɵɲɟɞɲɟɝɨ ɢɡ 
ɫɬpɨɹ pɟɝɭɥɹɬɨpɚ ɧɚ pɟɡɟpɜɧɵɣ. 

 
ȼɵɫɨɤɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɵɟ ɢ ɧɚɞɟɠɧɵɟ ɬɢɪɢɫɬɨɪɧɵɟ ɜɵɩɪɹɦɢɬɟɥɢ 
ȼ ɫɢɫɬɟɦɚɯ ɜɨɡɛɭɠɞɟɧɢɹ UNITROL 5000 ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɢɥɨɜɵɟ 

ɬɢpɢɫɬɨpɧɵɟ ɜɵɩpɹɦɢɬɟɥɢ ɬɢɩɨɜ DCS500, UNL13300 ɢ Verithyr P1. Ɍɢɩ ɢ 
ɤɨɥɢɱɟɫɬɜɨ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɜɵɩpɹɦɢɬɟɥɶɧɵɯ ɦɨɫɬɨɜ ɨɩpɟɞɟɥɹɟɬɫɹ ɡɧɚɱɟɧɢɟɦ 
ɬɨɤɚ ɜɨɡɛɭɠɞɟɧɢɹ, ɧɚɩpɹɠɟɧɢɟɦ ɮɨpɫɢpɨɜɤɢ ɢ pɚɛɨɱɢɦ ɰɢɤɥɨɦ ɫɢɫɬɟɦɵ. 

ȼɨɡɦɨɠɧɵɦɢ ɨɩɰɢɹɦɢ ɹɜɥɹɸɬɫɹ: 
 ȿɫɬɟɫɬɜɟɧɧɨɟ ɢɥɢ ɩpɢɧɭɞɢɬɟɥɶɧɨɟ ɜɨɡɞɭɲɧɨɟ ɨɯɥɚɠɞɟɧɢɟ; 
 Ɋɟɡɟpɜɢpɨɜɚɧɧɵɟ ɜɟɧɬɢɥɹɬɨpɵ ɩpɢ ɩpɢɧɭɞɢɬɟɥɶɧɨɦ ɜɨɡɞɭɲɧɨɦ 

ɨɯɥɚɠɞɟɧɢɢ; 
 ɍɫɬɚɧɨɜɤɚ ɩɹɬɢɩɨɥɸɫɧɵɯ pɚɡɴɟɞɢɧɢɬɟɥɟɣ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɩpɨɜɨɞɢɬɶ 

ɨɛɫɥɭɠɢɜɚɧɢɟ ɨɞɧɨɝɨ ɢɡ ɬɢpɢɫɬɨpɧɵɯ ɜɵɩpɹɦɢɬɟɥɟɣ ɛɟɡ ɜɵɜɨɞɚ ɫɢɫɬɟɦɵ 
ɜɨɡɛɭɠɞɟɧɢɹ ɢɡ pɚɛɨɬɵ; 

 Ɋɚɫɩpɟɞɟɥɟɧɢɟ ɬɨɤɚ ɩpɢ ɩɚpɚɥɥɟɥɶɧɨɦ ɜɤɥɸɱɟɧɢɢ ɬɢpɢɫɬɨpɧɵɯ 
ɜɵɩpɹɦɢɬɟɥɟɣ. 
ȼɩɟpɜɵɟ ɜ ɫɢɫɬɟɦɚɯ ɜɨɡɛɭɠɞɟɧɢɹ ɩpɢɦɟɧɹɟɬɫɹ ɧɨɜɚɹ pɚɡpɚɛɨɬɤɚ ɤɨɦɩɚɧɢɢ 

Ⱥȼȼ ɩɨɡɜɨɥɹɸɳɚɹ ɞɨɛɢɬɶɫɹ ɭɩpɚɜɥɹɟɦɨɝɨ pɚɫɩpɟɞɟɥɟɧɢɹ ɬɨɤɨɜ ɦɟɠɞɭ 
ɩɚpɚɥɥɟɥɶɧɨ ɜɤɥɸɱɟɧɧɵɦɢ ɬɢpɢɫɬɨpɧɵɦɢ ɜɵɩpɹɦɢɬɟɥɹɦɢ, ɧɚɯɨɞɹɳɢɦɢɫɹ ɜ 
pɚɛɨɬɟ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɫɢɫɬɟɦɵ pɚɫɩpɟɞɟɥɟɧɢɹ ɬɨɤɨɜ ɩɨɡɜɨɥɹɟɬ ɩpɟɞɨɬɜpɚɬɢɬɶ 
ɩɟpɟɝpɭɡɤɭ ɨɬɞɟɥɶɧɵɯ ɬɢpɢɫɬɨpɨɜ ɢɡ-ɡɚ ɧɟɫɢɦɦɟɬpɢɱɧɨɝɨ pɚɫɩpɟɞɟɥɟɧɢɹ ɬɨɤɨɜ 
ɢ ɫɭɳɟɫɬɜɟɧɧɨ ɫɧɢɡɢɬɶ ɜɟpɨɹɬɧɨɫɬɶ ɜɵɯɨɞɚ ɬɢpɢɫɬɨpɧɵɯ ɜɵɩpɹɦɢɬɟɥɟɣ ɢɡ 
ɫɬpɨɹ. 

ɋɬpɭɤɬɭpɢpɨɜɚɧɧɨɟ ɩpɨɝpɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɫɢɫɬɟɦɵ ɭɩpɚɜɥɟɧɢɹ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɨɞɚɜɥɹɸɳɟɟ ɛɨɥɶɲɢɧɫɬɜɨ ɮɭɧɤɰɢɢ ɭɩpɚɜɥɟɧɢɹ, ɡɚɳɢɬɵ ɢ 
ɤɨɧɬpɨɥɹ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɧɚɞɟɠɧɨɝɨ ɮɭɧɤɰɢɨɧɢpɨɜɚɧɢɹ ɫɢɫɬɟɦɵ 
ɜɨɡɛɭɠɞɟɧɢɹ ɢ ɩɨɞpɨɛɧɨɣ pɟɝɢɫɬpɚɰɢɢ ɫɨɛɵɬɢɣ ɫ ɰɟɥɶɸ ɩpɨɜɟɞɟɧɢɹ 
ɞɢɚɝɧɨɫɬɢɤɢ ɢ ɫɟpɜɢɫɚ. 

ȼɫɟ ɫɬɚɧɞɚpɬɧɵɟ ɚɥɝɨpɢɬɦɵ ɢ ɛɥɨɤɢpɨɜɤɢ ɡɚɩpɨɝpɚɦɦɢpɨɜɚɧɵ ɫ ɩɨɦɨɳɶɸ 
ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɛɥɨɤɨɜ. ɋɬɚɧɞɚpɬɧɵɟ ɮɭɧɤɰɢɢ ɦɨɝɭɬ ɛɵɬɶ ɞɨɩɨɥɧɟɧɵ 
ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɦɢ ɮɭɧɤɰɢɹɦɢ, ɡɚɩpɨɝpɚɦɦɢpɨɜɚɧɧɵɦɢ ɫ ɩɨɦɨɳɶɸ 
ɫɩɟɰɢɚɥɶɧɵɯ ɛɥɨɤɨɜ. 

ɋɢɫɬɟɦɚ ɜɨɡɛɭɠɞɟɧɢɹ UNITROL 5000 ɢɦɟɟɬ ɛɭɮɟp ɫɨɛɵɬɢɣ, ɩɨɡɜɨɥɹɸɳɢɣ 
ɫɨɯpɚɧɹɬɶ ɞɨ 100 ɫɨɨɛɳɟɧɢɣ ɫɢɝɧɚɥɢɡɚɰɢɢ ɫ ɨɬɦɟɬɤɚɦɢ ɜpɟɦɟɧɢ. Ɂɚɩɢɫɚɧɧɵɟ 
ɫɨɨɛɳɟɧɢɹ ɦɨɝɭɬ ɛɵɬɶ ɩpɨɫɦɨɬpɟɧɵ ɫ ɩɨɦɨɳɶɸ ɩɚɧɟɥɢ ɭɩpɚɜɥɟɧɢɹ ɢɥɢ ɫ 
ɩɨɦɨɳɶɸ ɩpɨɝpɚɦɦɵ ɋɆɌ Tool. 

Ȼɭɮɟp ɞɚɧɧɵɯ ɩɨɡɜɨɥɹɟɬ ɡɚɩɢɫɵɜɚɬɶ ɜ pɟɚɥɶɧɨɦ ɜpɟɦɟɧɢ ɞɨ 6 pɚɡɥɢɱɧɵɯ 
ɫɢɝɧɚɥɨɜ, ɢɡɦɟpɹɟɦɵɯ ɜ ɫɢɫɬɟɦɟ ɜɨɡɛɭɠɞɟɧɢɹ. Ɂɚɩɢɫɚɧɧɵɟ ɫɢɝɧɚɥɵ ɦɨɝɭɬ ɛɵɬɶ 
ɩpɨɫɦɨɬpɟɧɵ ɜ ɜɢɞɟ ɝpɚɮɢɤɨɜ ɫ ɩɨɦɨɳɶɸ ɋɆɌ Tool. 

Ʉɨɧɬpɨɥɶ ɢɫɩpɚɜɧɨɫɬɢ ɦɢɤpɨɩpɨɰɟɫɫɨpɚ 
ɉpɢ ɜɤɥɸɱɟɧɢɢ ɩɢɬɚɧɢɹ ɜɵɩɨɥɧɹɟɬɫɹ ɩpɨɰɟɞɭpɚ ɤɨɧɬpɨɥɹ ɢɫɩpɚɜɧɨɫɬɢ 

ɦɢɤpɨɩpɨɰɟɫɫɨpɚ ɢ ɩpɨɜɟpɹɸɬɫɹ ɭpɨɜɧɢ ɧɚɩpɹɠɟɧɢɹ ɩɢɬɚɧɢɹ. 
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Ʉɨɧɬpɨɥɶ ɜɵɩɨɥɧɟɧɢɹ pɚɛɨɱɟɣ ɩpɨɝpɚɦɦɵ 
ɉɥɚɬɚ ɭɩpɚɜɥɟɧɢɹ ɢɦɟɟɬ ɜɫɬpɨɟɧɧɭɸ ɮɭɧɤɰɢɸ ɫɬɨpɨɠɟɜɨɝɨ ɬɚɣɦɟpɚ, 

ɤɨɬɨpɚɹ ɩɨɡɜɨɥɹɟɬ ɤɨɧɬpɨɥɢpɨɜɚɬɶ ɩpɚɜɢɥɶɧɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ pɚɛɨɱɟɣ 
ɩpɨɝpɚɦɦɵ. 

Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ ɦɨɝɭɬ ɛɵɬɶ 
pɚɫɲɢpɟɧɵ ɤɚɤ ɩɭɬɟɦ ɚɞɚɩɬɚɰɢɢ ɫɬɚɧɞɚpɬɧɨɝɨ ɩpɨɝpɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬpɟɛɨɜɚɧɢɹɦɢ ɡɚɤɚɡɱɢɤɚ, ɬɚɤ ɢ ɩɭɬɟɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɮɭɧɤɰɢɣ ɩpɨɝpɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜpɟɦɹ ɩpɨɫɬɨɬɚ ɜɵɩɨɥɧɟɧɢɹ ɩɭɫɤɨ-ɧɚɥɚɞɨɱɧɵɯ pɚɛɨɬ ɢ 
ɭɞɨɛɫɬɜɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɢɫɬɟɦɵ ɬɚɤ ɠɟ ɜɚɠɧɵ, ɤɚɤ ɢ ɩpɨɫɬɨɬɚ ɢɧɬɟɝpɚɰɢɢ ɜ 
ɫɭɳɟɫɬɜɭɸɳɭɸ ɫɬpɭɤɬɭpɭ Ⱥɋɍ Ɍɉ. 

ɂɬɨɝ 
Ʉɚɤ ɦɵ ɜɢɞɢɦ ɤɨɦɩɚɧɢɹ Ⱥȼȼ ɫɨɡɞɚɥɚ ɨɱɟɧɶ ɤɚɱɟɫɬɜɟɧɧɭɸ ɢ ɫɨɜɪɟɦɟɧɧɭɸ 

ɫɢɫɬɟɦɭ ɜɨɡɛɭɠɞɟɧɢɹ. Ɍɟɯɧɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɢ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɜɫɟɦ ɬɪɟɛɨɜɚɧɢɹɦ. Ȼɥɚɝɨɞɚɪɹ ɦɨɞɭɥɶɧɨɦɭ ɩɪɢɧɰɢɩɭ ɢɫɩɨɥɧɟɧɢɟ, 
ɩɪɨɢɡɜɨɞɫɬɜɨ ɡɧɚɱɢɬɟɥɶɧɨ ɭɩɪɨɳɚɟɬɫɹ ɢ ɬɪɟɛɭɟɬ ɦɟɧɶɲɟ ɜɪɟɦɟɧɢ. 

Ɉɞɧɚɤɨ ɟɫɬɶ ɢ ɨɩɪɟɞɟɥɟɧɧɵɟ ɧɟɞɨɫɬɚɬɤɢ. Ɉɫɧɨɜɧɵɦ ɹɜɥɹɟɬɫɹ ɜɵɫɨɤɚɹ 
ɫɬɨɢɦɨɫɬɶ. Ʉɚɱɟɫɬɜɟɧɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɩɪɨɫɬɨ ɧɟ ɦɨɠɟɬ ɫɬɨɢɬɶ ɞɟɲɟɜɨ. ȼ 
ɫɪɟɞɧɟɦ ɰɟɧɚ ɩɪɟɜɵɲɚɟɬ ɫɬɨɢɦɨɫɬɶ ɨɬɟɱɟɫɬɜɟɧɧɵɯ ɚɧɚɥɨɝɨɜ ɩɪɚɤɬɢɱɟɫɤɢ ɧɚ 
ɩɨɥɨɜɢɧɭ. Ʉ ɬɨɦɭ ɠɟ ɩɨɥɢɬɢɤɚ ɝɨɫɭɞɚɪɫɬɜɚ ɫ 2014 ɝɨɞɚ ɧɚɩɪɚɜɥɟɧɚ ɧɚ 
ɢɦɩɨɬɪɨɡɚɦɟɳɟɧɢɟ, ɩɨɫɥɟ ɜɜɟɞɟɧɢɹ ɜɡɚɢɦɧɵɯ ɫɚɧɤɰɢɣ Ɋɨɫɫɢɢ ɢ ɫɬɪɚɧ Ɂɚɩɚɞɚ. Ⱥ 
«ɊɭɫȽɢɞɪɨ» ɜɫɟ ɬɚɤɢ, ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ ɤɨɦɩɚɧɢɹ, ɝɞɟ ɡɚ ɝɨɫɭɞɚɪɫɬɜɨɦ ɡɚɤɪɟɩɥɟɧ 
ɛɨɥɶɲɢɣ ɩɚɤɟɬ ɚɤɰɢɣ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɦɵ ɨɬɫɟɢɜɚɟɦ ɷɬɨɬ ɜɚɪɢɚɧɬ ɢ 
ɪɚɫɫɦɚɬɪɢɜɚɟɦ ɨɛɨɪɭɞɨɜɚɧɢɟ ɪɨɫɫɢɣɫɤɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ. 

 
4.2 ɇɉɈ ɉȺɈ «ɗɅɋɂȻ» 

  
ɇɚɭɱɧɨ-ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɟ ɨɛɴɟɞɢɧɟɧɢɟ ɉɭɛɥɢɱɧɨɟ Ⱥɤɰɢɨɧɟɪɧɨɟ 

Ɉɛɳɟɫɬɜɨ «ɗɅɋɂȻ» - ɨɞɧɨ ɢɡ ɤɪɭɩɧɟɣɲɢɯ ɡɚ ɍɪɚɥɨɦ 
ɷɧɟɪɝɨɦɚɲɢɧɨɫɬɪɨɢɬɟɥɶɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ, ɪɚɫɩɨɥɨɠɟɧɧɨɟ ɧɚ ɬɟɪɪɢɬɨɪɢɢ 
ɋɢɛɢɪɢ ɜ ɝɨɪɨɞɟ ɇɨɜɨɫɢɛɢɪɫɤɟ. ɉɪɟɞɩɪɢɹɬɢɟ ɢɦɟɟɬ ɦɨɳɧɭɸ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɭɸ 
ɢ ɢɫɩɵɬɚɬɟɥɶɧɭɸ ɛɚɡɭ ɫ ɫɨɜɪɟɦɟɧɧɵɦɢ ɫɟɪɬɢɮɢɰɢɪɨɜɚɧɧɵɦɢ ɫɬɟɧɞɚɦɢ ɞɥɹ 
ɤɨɧɬɪɨɥɹ ɢ ɢɫɩɵɬɚɧɢɹ ɜ ɩɪɨɰɟɫɫɟ ɢɡɝɨɬɨɜɥɟɧɢɹ ɨɬɞɟɥɶɧɵɯ ɭɡɥɨɜ ɢ ɝɨɬɨɜɨɝɨ 
ɢɡɞɟɥɢɹ.  

ɋɩɟɰɢɚɥɢɡɢɪɭɟɬɫɹ ɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɢ ɢɡɝɨɬɨɜɥɟɧɢɢ ɝɟɧɟɪɚɬɨɪɨɜ ɜ 
ɤɨɦɩɥɟɤɬɟ ɫ ɫɢɫɬɟɦɚɦɢ ɜɨɡɛɭɠɞɟɧɢɹ, ɤɪɭɩɧɵɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɦɚɲɢɧ ɞɥɹ Ɍɗɐ, 
Ɍɗɋ, ȽɊɗɋ, Ƚɗɋ ɢ Ⱥɗɋ.  Ɍɚɤ ɠɟ ɨɤɚɡɵɜɚɟɬ ɭɫɥɭɝɢ ɜ ɫɮɟɪɟ ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ 
ɢ ɩɨɫɥɟɩɪɨɞɚɠɧɨɝɨ ɫɟɪɜɢɫɚ. 

ɉɪɨɢɡɜɟɞɟɧɧɵɟ ɤɨɦɩɚɧɢɟɣ ɗɅɋɂȻ ɬɭɪɛɨɝɟɧɟɪɚɬɨɪɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɨɤɨɥɨ 
33% ɨɬ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɜ Ɋɨɫɫɢɢ, ɚ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ – 30 %. 

ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɦɢ ɨɬɞɟɥɚɦɢ ɭɫɩɟɲɧɨ ɩɪɢɦɟɧɹɸɬɫɹ 
ɦɟɬɨɞɢɤɢ ɬɪɟɯɦɟɪɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɜ ɫɢɫɬɟɦɟ T-FLEX CAD 3D: 
ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɤɚɤ ɨɬɞɟɥɶɧɵɟ ɞɟɬɚɥɢ ɫ ɚɫɫɨɰɢɚɬɢɜɧɵɦɢ ɱɟɪɬɟɠɚɦɢ, ɬɚɤ ɢ 
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ɤɪɭɩɧɵɟ ɫɛɨɪɨɱɧɵɟ ɱɟɪɬɟɠɢ. ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɧɚɢɛɨɥɟɟ ɬɨɱɧɨ ɢ ɞɟɬɚɥɶɧɨ 
ɫɩɪɨɟɤɬɢɪɨɜɚɬɶ ɥɸɛɭɸ ɤɨɧɫɬɪɭɤɰɢɸ. 

ɋɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ 
ȼ 1961 ɝɨɞɭ ɧɚ ɡɚɜɨɞɟ ɪɚɡɪɚɛɨɬɚɥɢ ɩɟɪɜɭɸ ɫɢɫɬɟɦɭ ɜɨɡɛɭɠɞɟɧɢɹ ɞɥɹ 

ɧɟɫɤɨɥɶɤɢɯ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ. Ⱥ 1968 – ɩɪɢɦɟɧɢɥɢ ɡɧɚɧɢɹ ɞɥɹ 
ɜɨɡɛɭɞɢɬɟɥɹ ɬɭɪɛɨɝɟɧɟɪɚɬɨɪɚ ɌȼɆ-300.  

ɋɨɜɪɟɦɟɧɧɵɟ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɩɨɫɥɟɞɧɢɦ 
ɬɪɟɛɨɜɚɧɢɹɦ: 

 ɜɵɩɨɥɧɟɧɵ ɧɚ ɫɨɜɪɟɦɟɧɧɨɣ ɷɥɟɦɟɧɬɧɨɣ ɛɚɡɟ, ɢɦɟɸɬ ɪɟɡɟɪɜɢɪɨɜɚɧɢɟ 
ɭɩɪɚɜɥɹɸɳɢɯ ɪɟɝɭɥɹɬɨɪɨɜ ɢ ɫɢɥɨɜɵɯ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɤɚɧɚɥɨɜ; 

 ɨɛɥɚɞɚɸɬ ɦɚɤɫɢɦɚɥɶɧɨɣ ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɶɸ ɢ ɧɚɛɨɪɨɦ ɧɟɨɛɯɨɞɢɦɵɯ 
ɡɚɳɢɬ; 

 ɨɛɟɫɩɟɱɢɜɚɸɬ ɜɫɟ ɪɟɠɢɦɵ ɪɚɛɨɬɵ ɝɟɧɟɪɚɬɨɪɚ, ɟɝɨ ɛɟɡɚɜɚɪɢɣɧɨɝɨ 
ɩɨɞɤɥɸɱɟɧɢɹ ɢ ɨɬɤɥɸɱɟɧɢɹ ɨɬ ɷɧɟɪɝɨɫɢɫɬɟɦɵ; 

 ɢɫɩɨɥɶɡɭɸɬ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɧɵɣ ɚɥɝɨɪɢɬɦ ɭɩɪɚɜɥɟɧɢɹ ɜɨɡɛɭɠɞɟɧɢɟɦ 
ɝɟɧɟɪɚɬɨɪɨɜ, ɩɨɞɤɥɸɱɟɧɧɵɯ ɤ ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ ɷɧɟɪɝɨɫɢɫɬɟɦɟ. 

ɋɬɚɧɞɚɪɬɧɵɣ ɤɨɦɩɥɟɤɬ ɩɨɫɬɚɜɤɢ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ: 
 ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɜɨɡɛɭɠɞɟɧɢɹ – 1 ɲɬɭɤɚ 
 ɲɤɚɮ ɬɢɪɢɫɬɨɪɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ - 2 ɲɬɭɤɚ 
 ɲɤɚɮ ɭɩɪɚɜɥɟɧɢɹ, ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɢ ɡɚɳɢɬɵ - 1 ɲɬɭɤɚ 
 ɫɢɥɨɜɨɣ ɲɤɚɮ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ – 1 ɲɬɭɤɚ 
 ɛɥɨɤ ɪɟɡɢɫɬɨɪɨɜ ɫɚɦɨɫɢɧɯɪɨɧɢɡɚɰɢɢ - 1 ɲɬɭɤɚ 
 ɝɪɭɩɩɨɜɨɣ Ɂɂɉ ɧɚ ɫɢɫɬɟɦɭ ɜɨɡɛɭɠɞɟɧɢɹ 
Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɜɵɩɭɫɤɚɟɦɵɯ ɋɌɋ 
ɉɚɪɚɦɟɬɪɵ ɜɵɩɭɫɤɚɟɦɵɯ ɫɢɫɬɟɦ ɜɨɡɛɭɠɞɟɧɢɹ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 7. 

Ɍɚɛɥɢɰɚ 7 – ɉɚɪɚɦɟɬɪɵ ɫɢɫɬɟɦ ɜɨɡɛɭɠɞɟɧɢɹ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɚ ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɜɨɡɛɭɠɞɟɧɢɹ 200 – 350 ȼ 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɜɨɡɛɭɠɞɟɧɢɹ ɜɨɡɛɭɠɞɟɧɢɹ 1000 – 2100 Ⱥ 
Ʉɪɚɬɧɨɫɬɶ ɮɨɪɫɢɪɨɜɤɢ ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɜɨɡɛɭɠɞɟɧɢɹ 2,5 
Ʉɪɚɬɧɨɫɬɶ ɮɨɪɫɢɪɨɜɤɢ ɩɨ ɬɨɤɭ ɜɨɡɛɭɠɞɟɧɢɹ 2 
Ȼɵɫɬɪɨɞɟɣɫɬɜɢɟ ɩɪɢ ɮɨɪɫɢɪɨɜɤɢ 0,025ɫ 
Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɮɨɪɫɢɪɨɜɤɢ ɦɚɤɫɢɦɚɥɶɧɚɹ 20ɫ 
ɉɨɥɧɨɟ ɜɪɟɦɹ ɪɚɫɮɨɪɫɢɪɨɜɤɢ, ɧɟ ɛɨɥɟɟ 0,03ɫ 
ɑɚɫɬɨɬɚ ɧɚɩɪɹɠɟɧɢɹ ɩɢɬɚɧɢɹ 50 Ƚɰ 
ɇɚɪɚɛɨɬɤɚ ɧɚ ɨɬɤɚɡ, ɧɟ ɦɟɧɟɟ 27 000 ɱɚɫ 
ɉɨɥɧɵɣ ɫɪɨɤ ɫɥɭɠɛɵ, ɧɟ ɦɟɧɟɟ 30 ɥɟɬ 

Ɉɯɥɚɠɞɟɧɢɟ ɬɢɪɢɫɬɨɪɨɜ 
ɜɨɡɞɭɲɧɨɟ, 
ɩɪɢɧɭɞɢɬɟɥɶɧɨɟ 

ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɋɌɋ  
ɋɯɟɦɚ ɋɌɋ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2. 
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Ɋɢɫɭɧɨɤ 2 - ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɋɌɋ 

Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ ɋɌɋ: 
ȼɵɩɨɥɧɹɟɬɫɹ ɩɨ ɨɞɧɨɝɪɭɩɩɨɜɨɣ ɫɯɟɦɟ. ɂɦɟɸɬ ɫɬɨɩɪɨɰɟɧɬɧɨɟ 

ɪɟɡɟɪɜɢɪɨɜɚɧɢɟ – ɞɜɚ ɢɞɟɧɬɢɱɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶɧɨ-ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɚɧɚɥɚ. 
ȼ ɪɚɛɨɬɟ ɧɚɯɨɞɢɬɫɹ ɨɞɢɧ ɢɡ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶɧɨ-ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɚɧɚɥɨɜ, ɚ 

ɞɪɭɝɨɣ ɜ ɝɨɪɹɱɟɦ ɪɟɡɟɪɜɟ ɫɨ ɫɧɹɬɵɦɢ ɢɦɩɭɥɶɫɚɦɢ ɭɩɪɚɜɥɟɧɢɹ ɬɢɪɢɫɬɨɪɨɜ. ɉɪɢ 
ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ ɜ ɪɚɛɨɬɚɸɳɟɦ ɤɚɧɚɥɟ ɩɪɨɢɡɜɨɞɢɬɫɹ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɜɨɞ ɜ ɪɚɛɨɬɭ ɪɟɡɟɪɜɧɨɝɨ ɤɚɧɚɥɚ. ɉɪɢ ɧɚɥɢɱɢɢ ɡɚɩɪɟɬɚ ɧɚ ɜɜɨɞ ɜ 
ɪɚɛɨɬɭ ɪɟɡɟɪɜɧɨɝɨ ɤɚɧɚɥɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɪɚɡɝɪɭɡɤɚ ɩɨ ɪɟɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ 
ɢɥɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɝɚɲɟɧɢɟ ɩɨɥɹ ɝɟɧɟɪɚɬɨɪɚ (ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ 
ɧɟɢɫɩɪɚɜɧɨɫɬɢ). 

Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɣ ɪɟɝɭɥɹɬɨɪ ɜɨɡɛɭɠɞɟɧɢɹ (ȺɊȼ) 
ȺɊȼ ɨɛɨɢɯ ɤɚɧɚɥɨɜ ɮɭɧɤɰɢɨɧɚɥɶɧɨ ɢ ɮɢɡɢɱɟɫɤɢ ɧɟɡɚɜɢɫɢɦɵ, ɩɨɥɭɱɚɸɬ 

ɢɧɮɨɪɦɚɰɢɸ ɨɬ ɨɬɞɟɥɶɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɧɚɩɪɹɠɟɧɢɹ ɢ ɬɨɤɚ, ɪɟɚɥɢɡɨɜɵɜɚɸɬ 
ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ-ɢɧɬɟɝɪɚɥɶɧɨ-ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɣ ɡɚɤɨɧ (ɉɂȾ) ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
ɧɚɩɪɹɠɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ. Ⱦɥɹ ɭɥɭɱɲɟɧɢɹ ɞɟɦɩɮɢɪɨɜɚɧɢɹ ɤɨɥɟɛɚɧɢɣ ɜ 
ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɢɦɟɸɬɫɹ ɤɚɧɚɥɵ ɫɬɚɛɢɥɢɡɚɰɢɢ. 

ȺɊȼ ɨɛɟɫɩɟɱɢɜɚɟɬ: 
 ɩɨɞɞɟɪɠɚɧɢɟ ɞɟɣɫɬɜɭɸɳɟɝɨ ɡɧɚɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɜ ɡɚɞɚɧɧɨɣ ɬɨɱɤɟ 

ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɧɚ ɲɢɧɚɯ ɝɟɧɟɪɚɬɨɪɚ ɢɥɢ ɫɬɚɧɰɢɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɡɚɞɚɧɧɵɦɢ ɭɫɬɚɜɤɨɣ ɢ ɫɬɚɬɢɡɦɨɦ ɜ ɧɨɪɦɚɥɶɧɵɯ ɪɟɠɢɦɚɯ ɪɚɛɨɬɵ 
ɝɟɧɟɪɚɬɨɪɚ; 

 ɮɨɪɫɢɪɨɜɚɧɢɟ ɜɨɡɛɭɠɞɟɧɢɹ ɢ ɪɚɡɜɨɡɛɭɠɞɟɧɢɟ ɜ ɩɪɟɞɟɥɚɯ, ɨɩɪɟɞɟɥɹɟɦɵɯ 
ɜɨɡɛɭɞɢɬɟɥɟɦ; ɭɫɬɨɣɱɢɜɭɸ ɪɚɛɨɬɭ ɧɚ ɯɨɥɨɫɬɨɦ ɯɨɞɭ; 

 ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɢ ɩɨɞɞɟɪɠɚɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɜ ɪɟɠɢɦɚɯ ɩɭɫɤɚ, 
ɜɤɥɸɱɟɧɢɹ ɜ ɫɟɬɶ ɦɟɬɨɞɚɦɢ ɬɨɱɧɨɣ ɫɢɧɯɪɨɧɢɡɚɰɢɢ ɢ ɫɚɦɨɫɢɧɯɪɨɧɢɡɚɰɢɢ, 
ɚ ɬɚɤɠɟ ɩɪɢ ɨɫɬɚɧɨɜɟ ɦɚɲɢɧɵ; 

 ɞɟɦɩɮɢɪɨɜɚɧɢɹ ɤɨɥɟɛɚɧɢɣ ɜ ɩɟɪɟɯɨɞɧɵɯ ɪɟɠɢɦɚɯ; ɪɟɥɟɣɧɭɸ ɮɨɪɫɢɪɨɜɤɭ 
ɢ ɫɧɹɬɢɟ ɪɟɥɟɣɧɨɣ ɮɨɪɫɢɪɨɜɤɢ ɜɨɡɛɭɠɞɟɧɢɹ. 

Ɉɫɧɨɜɧɵɟ ɩɪɟɢɦɭɳɟɫɬɜɚ ɫɢɫɬɟɦ ɜɨɡɛɭɠɞɟɧɢɹ ɇɉɈ «ɗɅɋɂȻ» 
 ɉɪɢɦɟɧɟɧ ɞɜɭɯɤɚɧɚɥɶɧɵɣ ɲɤɚɮ ɭɩɪɚɜɥɟɧɢɹ ɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɒɍɊɁ 
 ɍɦɟɧɶɲɟɧɵ ɝɚɛɚɪɢɬɵ ɳɢɬɚ ɜɨɡɛɭɠɞɟɧɢɹ; 



 

38 
 

 Ɂɚɦɟɧɟɧɚ ɤɨɦɦɭɬɚɰɢɨɧɧɚɹ ɚɩɩɚɪɚɬɭɪɚ: ɪɟɥɟ, ɤɨɧɬɚɤɬɨɪɵ ɢ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢɟ ɜɵɤɥɸɱɚɬɟɥɢ, ɧɚ ɫɨɜɪɟɦɟɧɧɭɸ ɤɨɦɦɭɬɚɰɢɨɧɧɭɸ 
ɚɩɩɚɪɚɬɭɪɭ; 

 Ɉɬɤɨɪɪɟɤɬɢɪɨɜɚɧɵ ɚɥɝɨɪɢɬɦɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɢ ɉɪɨɝɪɚɦɦɧɨɟ 
ɨɛɟɫɩɟɱɟɧɢɟ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɈȺɈ «ɋɈ ȿɗɋ» ɋɌɈ 
59012820.29.160.20.001-2012 «Ɍɪɟɛɨɜɚɧɢɹ ɤ ɫɢɫɬɟɦɚɦ ɜɨɡɛɭɠɞɟɧɢɹ ɢ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɪɟɝɭɥɹɬɨɪɚɦ ɜɨɡɛɭɠɞɟɧɢɹ ɫɢɥɶɧɨɝɨ ɞɟɣɫɬɜɢɹ 
ɫɢɧɯɪɨɧɧɵɯ ɝɟɧɟɪɚɬɨɪɨɜ» ɫ ɩɨɫɥɟɞɭɸɳɢɦɢ ɢɫɩɵɬɚɧɢɹɦɢ ȺɊȼ ɧɚ 
ɷɥɟɤɬɪɨɞɢɧɚɦɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɈȺɈ «ɇɌɐ ȿɞɢɧɨɣ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ 
ɫɢɫɬɟɦɵ»; 

 ɇɚɥɢɱɢɟ ɭɧɢɤɚɥɶɧɨɝɨ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɨɝɨ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɪɟɝɭɥɹɬɨɪɚ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɟɝɨ ɪɟɚɥɢɡɚɰɢɸ ɚɥɝɨɪɢɬɦɨɜ ɭɫɬɨɣɱɢɜɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
ɧɚɩɪɹɠɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɜɨ ɜɫɟɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɪɟɠɢɦɚɯ ɫ ɡɚɞɚɧɧɨɣ 
ɬɨɱɧɨɫɬɶɸ ɜ ɩɪɟɞɟɥɚɯ ɞɢɚɝɪɚɦɦɵ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɨɜ; 

 ɉɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɫɨɛɫɬɜɟɧɧɨɣ ɪɚɡɪɚɛɨɬɤɢ; 
 ɋɨɜɪɟɦɟɧɧɚɹ ɭɧɢɜɟɪɫɚɥɶɧɚɹ ɷɥɟɦɟɧɬɧɚɹ ɛɚɡɚ; 
 ɇɟɨɛɯɨɞɢɦɵɟ ɧɨɦɢɧɚɥɶɧɵɟ ɩɚɪɚɦɟɬɪɵ ɩɨɞ ɥɸɛɵɟ ɬɟɯɧɢɱɟɫɤɢɟ 

ɬɪɟɛɨɜɚɧɢɹ; 
 Ɉɩɬɢɦɚɥɶɧɵɣ ɜɵɛɨɪ ɤɨɦɩɨɧɟɧɬɨɜ ɫɢɥɨɜɨɣ ɷɥɟɤɬɪɨɧɢɤɢ; 
 ɇɚɛɨɪ ɧɟɨɛɯɨɞɢɦɵɯ ɡɚɳɢɬ ɢ ɛɥɨɤɢɪɨɜɨɤ, ɜ ɬɨɦ ɱɢɫɥɟ ɨɬ ɧɟɤɨɪɪɟɤɬɧɵɯ 

ɞɟɣɫɬɜɢɣ ɩɟɪɫɨɧɚɥɚ; 
 ɉɪɨɫɬɨɬɚ ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɪɟɦɨɧɬɨɩɪɢɝɨɞɧɨɫɬɶ; 

ɉɨɞɪɨɛɧɵɟ ɩɚɪɚɦɟɬɪɵ ɋɢɫɬɟɦ ɜɨɡɛɭɠɞɟɧɢɹ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɤɨɦɩɚɧɢɟɣ 
ɗɅɋɂȻ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ Ɋɟɮɟɪɟɧɰ-ɥɢɫɬɟ ɜ ɩɪɢɥɨɠɟɧɢɢ 1. 

ɂɬɨɝ 
Ⱦɨɫɬɨɢɧɫɬɜɚ ɫɢɫɬɟɦ ɜɨɡɛɭɠɞɟɧɢɹ, ɩɪɨɢɡɜɨɞɢɦɵɯ ɤɨɦɩɚɧɢɟɣ ɗɅɋɂȻ 

ɧɟɥɶɡɹ ɨɬɪɢɰɚɬɶ. Ɉɛɨɪɭɞɨɜɚɧɢɟ ɤɚɱɟɫɬɜɟɧɧɨɟ, ɢɦɟɟɬ ɫɜɨɟɝɨ ɩɨɬɪɟɛɢɬɟɥɹ ɢ 
ɜɨɫɬɪɟɛɨɜɚɧɨ ɧɚ ɪɵɧɤɟ. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɡɚɹɜɥɹɟɬ, ɱɬɨ ɦɨɠɟɬ ɩɪɨɢɡɜɟɫɬɢ 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɥɸɛɨɣ ɫɥɨɠɧɨɫɬɢ ɢ ɦɨɳɧɨɫɬɢ. ɇɨ ɩɨ ɞɚɧɧɵɦ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɦ ɧɚ 
ɫɚɣɬɟ ɦɨɠɧɨ ɡɚɤɥɸɱɢɬɶ, ɱɬɨ ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɫɜɨɟɦ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɵ ɢ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɝɢɞɪɨɷɧɟɪɝɟɬɢɤɢ ɭ ɤɨɦɩɚɧɢɢ ɨɪɢɟɧɬɢɪɨɜɚɧɵ 
ɧɚ Ɇɚɥɵɟ Ƚɗɋ. Ȼɵɥɢ ɢ ɤɪɭɩɧɵɟ ɩɪɨɟɤɬɵ. Ɍɚɤɢɟ ɤɚɤ ɧɚ ɇɨɜɨɫɢɛɢɪɫɤɨɣ Ƚɗɋ, 
ɐɢɦɥɹɧɫɤɨɣ Ƚɗɋ, ɧɨ ɷɬɨ ɫɤɨɪɟɟ ɢɫɤɥɸɱɟɧɢɟ.  

Ɋɚɫɫɦɨɬɪɢɦ ɟɳɟ ɨɞɧɨɝɨ ɩɪɟɞɫɬɚɜɢɬɟɥɹ ɪɵɧɤɚ. 
 
4.3 Ʉɨɧɰɟɪɧ ɋɢɥɨɜɵɟ ɦɚɲɢɧɵ 

 
ɋɟɝɨɞɧɹ ɤɨɧɰɟɪɧ «ɋɢɥɨɜɵɟ ɦɚɲɢɧɵ» – ɜɟɞɭɳɢɣ ɪɨɫɫɢɣɫɤɢɣ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶ ɢ ɩɨɫɬɚɜɳɢɤ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ. 
Ɉɫɧɨɜɨɣ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɤɨɧɰɟɪɧɚ ɫɬɚɥɢ ɩɪɢɡɧɚɧɧɵɟ ɥɢɞɟɪɵ ɪɨɫɫɢɣɫɤɨɝɨ 

ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ – ɩɪɟɞɩɪɢɹɬɢɹ, ɢɦɟɸɳɢɟ ɛɨɥɟɟ ɱɟɦ ɜɟɤɨɜɨɣ 
ɨɩɵɬ ɞɟɹɬɟɥɶɧɨɫɬɢ: Ʌɟɧɢɧɝɪɚɞɫɤɢɣ Ɇɟɬɚɥɥɢɱɟɫɤɢɣ ɡɚɜɨɞ, «ɗɥɟɤɬɪɨɫɢɥɚ», Ɂɚɜɨɞ 
ɬɭɪɛɢɧɧɵɯ ɥɨɩɚɬɨɤ, ɇɚɭɱɧɨ-ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɟ ɨɛɴɟɞɢɧɟɧɢɟ ɩɨ ɢɫɫɥɟɞɨɜɚɧɢɸ ɢ 
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ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢɦ. ɂ.ɂ. ɉɨɥɡɭɧɨɜɚ, Ʉɚɥɭɠɫɤɢɣ 
ɬɭɪɛɢɧɧɵɣ ɡɚɜɨɞ ɢ ɫɛɵɬɨɜɚɹ ɤɨɦɩɚɧɢɹ «ɗɧɟɪɝɨɦɚɲɷɤɫɩɨɪɬ». 

Ʉɨɧɫɬɪɭɤɬɢɜɧɨɟ ɨɛɴɟɞɢɧɟɧɢɟ ɷɬɢɯ ɬɪɚɞɢɰɢɨɧɧɵɯ ɩɚɪɬɧɟɪɨɜ ɜ ɪɚɦɤɚɯ 
ɟɞɢɧɨɣ ɤɨɦɩɚɧɢɢ ɩɨɡɜɨɥɹɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶ ɜɟɫɶ ɫɩɟɤɬɪ ɭɫɥɭɝ ɥɸɛɨɣ ɫɥɨɠɧɨɫɬɢ – 
ɨɬ ɞɢɚɝɧɨɫɬɢɤɢ ɢ ɢɫɩɵɬɚɧɢɣ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɨɫɬɚɜɨɤ ɟɝɨ 
ɤɨɦɩɨɧɟɧɬɨɜ ɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɞɨ ɪɚɡɪɚɛɨɬɨɤ ɪɟɲɟɧɢɣ ɩɨ 
ɩɪɨɞɥɟɧɢɸ ɪɟɫɭɪɫɚ ɢ ɭɜɟɥɢɱɟɧɢɸ ɩɨɬɟɧɰɢɚɥɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨɬɪɟɛɢɬɟɥɹ. 

ȼɫɟ ɬɭɪɛɨ- ɢ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɵ, ɢɡɝɨɬɚɜɥɢɜɚɟɦɵɟ ɮɢɥɢɚɥɨɦ ɈȺɈ «ɋɢɥɨɜɵɟ 
ɦɚɲɢɧɵ» – «ɗɥɟɤɬɪɨɫɢɥɚ», ɨɫɧɚɳɚɸɬɫɹ ɫɨɜɪɟɦɟɧɧɵɦɢ ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɦɢ 
ɫɢɫɬɟɦɚɦɢ ɜɨɡɛɭɠɞɟɧɢɹ. 

ɋɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ ɨɛɟɫɩɟɱɢɜɚɸɬ ɫɥɟɞɭɸɳɢɟ ɪɟɠɢɦɵ ɪɚɛɨɬɵ ɫɢɧɯ-
ɪɨɧɧɵɯ ɝɟɧɟɪɚɬɨɪɨɜ: 

 ɧɚɱɚɥɶɧɨɟ ɜɨɡɛɭɠɞɟɧɢɟ; 
 ɯɨɥɨɫɬɨɣ ɯɨɞ; 
 ɜɤɥɸɱɟɧɢɟ ɜ ɫɟɬɶ ɦɟɬɨɞɨɦ ɬɨɱɧɨɣ ɫɢɧɯɪɨɧɢɡɚɰɢɢ ɢɥɢ 

ɫɚɦɨɫɢɧɯɪɨɧɢɡɚɰɢɢ; 
 ɪɚɛɨɬɭ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɫ ɧɚɝɪɭɡɤɚɦɢ ɢ ɩɟɪɟɝɪɭɡɤɚɦɢ, ɞɨɩɭɫɬɢɦɵɦɢ ɞɥɹ 

ɝɟɧɟɪɚɬɨɪɚ; 
 ɮɨɪɫɢɪɨɜɤɭ ɜɨɡɛɭɠɞɟɧɢɹ ɫ ɡɚɞɚɧɧɨɣ ɤɪɚɬɧɨɫɬɶɸ ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɢ ɩɨ 

ɬɨɤɭ; 
 ɪɚɡɝɪɭɡɤɭ ɩɨ ɪɟɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ ɞɨ ɡɧɚɱɟɧɢɹ cosφ=1; 
 ɪɚɡɜɨɡɛɭɠɞɟɧɢɟ ɩɪɢ ɧɚɪɭɲɟɧɢɹɯ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ; 
 ɝɚɲɟɧɢɟ ɩɨɥɹ ɝɟɧɟɪɚɬɨɪɚ ɜ ɚɜɚɪɢɣɧɵɯ ɪɟɠɢɦɚɯ ɢ ɩɪɢ ɧɨɪɦɚɥɶɧɨɣ 

ɨɫɬɚɧɨɜɤɟ; 
 ɷɥɟɤɬɪɢɱɟɫɤɨɟ ɬɨɪɦɨɠɟɧɢɟ ɚɝɪɟɝɚɬɚ. 
ɋɢɫɬɟɦɵ ɬɢɪɢɫɬɨɪɧɵɟ ɫɚɦɨɜɨɡɛɭɠɞɟɧɢɹ (ɋɌɋ) 
ɋɌɋ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɩɢɬɚɧɢɹ ɨɛɦɨɬɨɤ ɜɨɡɛɭɠɞɟɧɢɹ ɬɭɪɛɨ- ɢ 

ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ ɜɵɩɪɹɦɥɟɧɧɵɦ ɪɟɝɭɥɢɪɭɟɦɵɦ ɬɨɤɨɦ. ɉɢɬɚɧɢɟ ɬɢɪɢɫɬɨɪɧɨɝɨ 
ɜɵɩɪɹɦɢɬɟɥɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɱɟɪɟɡ ɬɪɚɧɫɮɨɪɦɚɬɨɪ (ɌE), ɩɨɞɤɥɸɱɟɧɧɵɣ ɤ 
ɝɥɚɜɧɵɦ ɜɵɜɨɞɚɦ ɝɟɧɟɪɚɬɨɪɚ. Ⱦɥɹ ɡɚɩɭɫɤɚ ɝɟɧɟɪɚɬɨɪɚ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɰɟɩɶ 
ɧɚɱɚɥɶɧɨɝɨ ɜɨɡɛɭɠɞɟɧɢɹ (UE), ɤɨɬɨɪɚɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɮɨɪɦɢɪɭɟɬ 
ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɣ ɢɦɩɭɥɶɫ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɨɛɦɨɬɤɟ ɪɨɬɨɪɚ ɞɨ ɩɨɹɜɥɟɧɢɹ ɗȾɋ 
ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ, ɞɨɫɬɚɬɨɱɧɨɣ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɭɫɬɨɣɱɢɜɨɣ ɪɚɛɨɬɵ 
ɬɢɪɢɫɬɨɪɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɜ ɰɟɩɢ ɫɚɦɨɜɨɡɛɭɠɞɟɧɢɹ. ɉɢɬɚɧɢɟ ɰɟɩɟɣ 
ɧɚɱɚɥɶɧɨɝɨ ɜɨɡɛɭɠɞɟɧɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɤɚɤ ɨɬ ɫɬɚɰɢɨɧɚɪɧɨɣ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ 
ɛɚɬɚɪɟɢ, ɬɚɤ ɢ ɨɬ ɢɫɬɨɱɧɢɤɚ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. 

ȼɵɫɨɤɢɟ ɛɵɫɬɪɨɞɟɣɫɬɜɢɟ ɢ ɩɪɟɞɟɥɶɧɵɟ ɭɪɨɜɧɢ ɧɚɩɪɹɠɟɧɢɹ ɢ ɬɨɤɚ 
ɜɨɡɛɭɠɞɟɧɢɹ ɜ ɫɨɱɟɬɚɧɢɢ ɫ ɷɮɮɟɤɬɢɜɧɵɦɢ ɡɚɤɨɧɚɦɢ ɭɩɪɚɜɥɟɧɢɹ, ɨɝɪɚɧɢɱɟɧɢɹ 
ɩɚɪɚɦɟɬɪɨɜ ɢ ɫɬɚɛɢɥɢɡɚɰɢɢ ɨɛɟɫɩɟɱɢɜɚɸɬ ɜɵɫɨɤɨɟ ɤɚɱɟɫɬɜɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɢ 
ɛɨɥɶɲɢɟ ɡɚɩɚɫɵ ɭɫɬɨɣɱɢɜɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦ. 

ɂɧɬɟɧɫɢɜɧɨɟ ɝɚɲɟɧɢɟ ɩɨɥɹ ɝɟɧɟɪɚɬɨɪɨɜ ɜ ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɞɨɫɬɢɝɚɟɬɫɹ ɡɚ ɫɱɟɬ ɩɟɪɟɜɨɞɚ ɬɢɪɢɫɬɨɪɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɜ 
ɢɧɜɟɪɬɨɪɧɵɣ ɪɟɠɢɦ ɢɡɦɟɧɟɧɢɟɦ ɩɨɥɹɪɧɨɫɬɢ ɧɚɩɪɹɠɟɧɢɹ ɜɨɡɛɭɠɞɟɧɢɹ. 
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ɗɤɫɬɪɟɧɧɨɟ ɫɧɹɬɢɟ ɜɨɡɛɭɠɞɟɧɢɹ ɜ ɚɜɚɪɢɣɧɵɯ ɪɟɠɢɦɚɯ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ 
ɚɜɬɨɦɚɬɨɦ ɝɚɲɟɧɢɹ ɩɨɥɹ (QE) – ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɚɩɩɚɪɚɬɨɦ ɫɩɟɰɢɚɥɶɧɨɣ 
ɤɨɧɫɬɪɭɤɰɢɢ, ɤɨɬɨɪɵɣ ɩɪɢ ɫɪɚɛɚɬɵɜɚɧɢɢ ɩɪɨɢɡɜɨɞɢɬ ɨɩɬɢɦɚɥɶɧɨɟ ɝɚɲɟɧɢɟ ɩɨɥɹ 
ɝɟɧɟɪɚɬɨɪɚ, ɡɚɤɥɸɱɚɸɳɟɟɫɹ ɜ ɦɢɧɢɦɢɡɚɰɢɢ ɜɪɟɦɟɧɢ ɝɚɲɟɧɢɹ ɩɨɥɹ ɩɪɢ 
ɫɨɛɥɸɞɟɧɢɢ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɨɣ ɩɨ ɭɫɥɨɜɢɹɦ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɩɪɨɱɧɨɫɬɢ 
ɢɡɨɥɹɰɢɢ ɜɟɥɢɱɢɧɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɨɛɦɨɬɤɟ ɜɨɡɛɭɠɞɟɧɢɹ. 

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ ɨɫɧɨɜɟ 
ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɢɯ ɬɢɪɢɫɬɨɪɧɵɯ ɪɚɡɪɹɞɧɢɤɨɜ (FV). 

ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɋɌɋ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 3. 

 

Ɋɢɫɭɧɨɤ 3 - ɋɢɫɬɟɦɚ ɬɢɪɢɫɬɨɪɧɚɹ ɫɚɦɨɜɨɡɛɭɠɞɟɧɢɹ 

AVR – ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɪɟɝɭɥɹɬɨɪ ɜɨɡɛɭɠɞɟɧɢɹ; G – ɝɟɧɟɪɚɬɨɪ; KM – ɤɨɧɬɚɤɬɨɪ 
ɧɚɱɚɥɶɧɨɝɨ ɜɨɡɛɭɠɞɟɧɢɹ; QE – ɚɜɬɨɦɚɬ ɝɚɲɟɧɢɹ ɩɨɥɹ; FV – ɬɢɪɢɫɬɨɪɧɵɣ 
ɪɚɡɪɹɞɧɢɤ; UE – ɭɫɬɪɨɣɫɬɜɨ ɧɚɱɚɥɶɧɨɝɨ ɜɨɡɛɭɠɞɟɧɢɹ; Ɍȿ – ɜɵɩɪɹɦɢɬɟɥɶɧɵɣ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪ; TA, TV – ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ 
ɝɟɧɟɪɚɬɨɪɚ. 

ɉɚɪɚɦɟɬɪɵ ɜɵɩɭɫɤɚɟɦɵɯ ɫɢɫɬɟɦ ɜɨɡɛɭɠɞɟɧɢɹ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 8. 
Ɍɚɛɥɢɰɚ 8 – ɉɚɪɚɦɟɬɪɵ ɫɢɫɬɟɦ ɜɨɡɛɭɠɞɟɧɢɹ 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ Ɂɧɚɱɟɧɢɟ 
ȼɵɩɪɹɦɥɟɧɧɨɟ ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ȼ ɞɨ 800 
ȼɵɩɪɹɦɥɟɧɧɵɣ ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ, Ⱥ ɞɨ 4500 
Ʉɪɚɬɧɨɫɬɶ ɮɨɪɫɢɪɨɜɤɢ ɜɨɡɛɭɠɞɟɧɢɹ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ 
ɧɚɩɪɹɠɟɧɢɸ ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɜ ɧɨɦɢɧɚɥɶɧɨɦ 
ɪɟɠɢɦɟ, ɨ.ɟ. 

 
 

ɧɟ ɦɟɧɟɟ 2,5 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 8 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ Ɂɧɚɱɟɧɢɟ 
Ʉɪɚɬɧɨɫɬɶ ɮɨɪɫɢɪɨɜɤɢ ɩɨ ɬɨɤɭ, ɨ.ɟ. 2 
Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɮɨɪɫɢɪɨɜɤɢ, ɫ 20...50 
ȼɪɟɦɹ ɧɚɪɚɫɬɚɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɜɨɡɛɭɠɞɟɧɢɹ ɞɨ 
ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ ɩɪɢ ɭɦɟɧɶɲɟɧɢɢ ɧɚɩɪɹɠɟɧɢɹ 
ɩɪɹɦɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɬɨɱɤɟ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɧɚ 
5% ɨɬ ɧɨɦɢɧɚɥɶɧɨɝɨ, ɦɫ 

 
 

ɧɟ ɛɨɥɟɟ 25 

ȼɪɟɦɹ ɪɚɡɜɨɡɛɭɠɞɟɧɢɹ ɨɬ ɦɚɤɫɢɦɚɥɶɧɨɝɨ 
ɩɨɥɨɠɢɬɟɥɶɧɨɝɨ ɞɨ ɦɢɧɢɦɚɥɶɧɨɝɨ ɨɬɪɢɰɚɬɟɥɶɧɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ ɜɨɡɛɭɠɞɟɧɢɹ, ɦɫ 

 
 

ɧɟ ɛɨɥɟɟ 30 
Ɍɨɱɧɨɫɬɶ ɩɨɞɞɟɪɠɚɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɲɢɧɚɯ 
ɝɟɧɟɪɚɬɨɪɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɬɚɬɢɱɟɫɤɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, 
% 

 
 

ɧɟ ɯɭɠɟ ±0,5% 
ɋɢɫɬɟɦɚ ɨɯɥɚɠɞɟɧɢɹ ɬɢɪɢɫɬɨɪɧɨɝɨ ɜɵɩɪɹɦɢɬɟɥɹ ɩɪɢɧɭɞɢɬɟɥɶɧɚɹ 

ɜɨɡɞɭɲɧɚɹ; 
ɟɫɬɟɫɬɜɟɧɧɚɹ 
ɜɨɡɞɭɲɧɚɹ; 

ɜɨɞɹɧɚɹ 

ɋɢɥɨɜɚɹ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶɧɚɹ ɬɟɯɧɢɤɚ 
ɋɢɥɨɜɵɟ ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɟ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɤɚɤ ɷɥɟɦɟɧɬɵ, 

ɨɩɪɟɞɟɥɹɸɳɢɟ ɬɟɯɧɢɱɟɫɤɢɣ ɭɪɨɜɟɧɶ ɫɢɫɬɟɦ ɜɨɡɛɭɠɞɟɧɢɹ ɜ ɰɟɥɨɦ, ɧɚɯɨɞɹɬɫɹ ɜ 
ɩɨɫɬɨɹɧɧɨɦ ɢɧɧɨɜɚɰɢɨɧɧɨɦ ɪɚɡɜɢɬɢɢ. ɋɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɫɢɫɬɟɦ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɡɚ ɫɱɟɬ ɜɧɟɞɪɟɧɢɹ ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɯ ɫɪɟɞɫɬɜ ɨɯɥɚɠɞɟɧɢɹ, 
ɡɚɳɢɬɵ, ɦɨɧɢɬɨɪɢɧɝɚ ɢ ɭɩɪɚɜɥɟɧɢɹ ɬɢɪɢɫɬɨɪɨɜ. Ɂɚ ɩɨɫɥɟɞɧɢɟ ɞɜɚɞɰɚɬɶ ɥɟɬ ɛɵɥɢ 
ɫɨɡɞɚɧɵ ɱɟɬɵɪɟ ɩɨɤɨɥɟɧɢɹ ɬɢɪɢɫɬɨɪɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ. 

ɋɬɨɩɪɨɰɟɧɬɧɵɣ ɜɯɨɞɧɨɣ ɤɨɧɬɪɨɥɶ ɬɢɪɢɫɬɨɪɨɜ, ɬɳɚɬɟɥɶɧɨɟ ɬɟɫɬɢɪɨɜɚɧɢɟ 
ɬɢɪɢɫɬɨɪɧɵɯ ɜɵɩɪɹɦɢɬɟɥɟɣ ɜ ɧɨɪɦɚɥɶɧɵɯ ɢ ɩɟɪɟɝɪɭɡɨɱɧɵɯ ɪɟɠɢɦɚɯ ɧɚ 
ɡɚɜɨɞɫɤɢɯ ɫɬɟɧɞɚɯ ɨɛɟɫɩɟɱɢɜɚɸɬ ɜɵɫɨɤɨɟ ɤɚɱɟɫɬɜɨ ɢ ɧɚɞɟɠɧɨɫɬɶ 
ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ ɧɚɲɟɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ: 

 ɭɧɢɮɢɰɢɪɨɜɚɧɧɚɹ ɦɨɫɬɨɜɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɩɨɡɜɨɥɹɟɬ ɩɭɬɟɦ ɩɚɪɚɥ-
ɥɟɥɶɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɦɨɫɬɨɜ ɩɨɥɭɱɚɬɶ ɬɪɟɛɭɟɦɭɸ ɦɨɳɧɨɫɬɶ 
ɜɵɩɪɹɦɢɬɟɥɹ;  

 ɜɵɩɪɹɦɢɬɟɥɶ ɦɨɠɟɬ ɛɵɬɶ ɢɡɝɨɬɨɜɥɟɧ ɫ ɥɸɛɵɦ ɜɢɞɨɦ ɨɯɥɚɠɞɟɧɢɹ (ɫɦ. 
ɬɚɛɥɢɰɭ «Ɍɢɩɵ ɫɢɥɨɜɵɯ ɜɵɩɪɹɦɢɬɟɥɶɧɵɯ ɦɨɫɬɨɜ» ɧɚ ɫɥɟɞɭɸɳɟɣ 
ɫɬɪɚɧɢɰɟ);  

 ɞɥɹ ɡɚɳɢɬɵ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ ɨɬ ɜɧɭɬɪɟɧɧɢɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɫ ɤɚɠɞɵɦ ɬɢɪɢɫɬɨɪɨɦ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɛɵɫ-
ɬɪɨɞɟɣɫɬɜɭɸɳɢɣ ɩɥɚɜɤɢɣ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶ;  

 ɡɚɳɢɬɚ ɨɬ ɤɨɦɦɭɬɚɰɢɨɧɧɵɯ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɜɵɩɨɥɧɹɟɬɫɹ ɩɪɢ ɩɨɦɨɳɢ 
ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ RC-ɰɟɩɟɣ, ɩɨɞɤɥɸɱɟɧɧɵɯ ɩɚɪɚɥɥɟɥɶɧɨ ɤɚɠɞɨɦɭ 
ɬɢɪɢɫɬɨɪɭ, ɚ ɬɚɤɠɟ ɦɨɳɧɵɯ ɝɪɭɩɩɨɜɵɯ RC-ɰɟɩɟɣ ɧɚ ɜɯɨɞɧɵɯ ɲɢɧɚɯ 
ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ;  
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 ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɢɣ ɬɢɪɢɫɬɨɪɧɵɣ ɪɚɡɪɹɞɧɢɤ, ɝɥɚɜɧɨɟ ɧɚɡɧɚɱɟɧɢɟ 
ɤɨɬɨɪɨɝɨ – ɡɚɳɢɬɚ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ ɨɬ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ, ɹɜɥɹɟɬɫɹ ɬɚɤɠɟ 
ɭɫɬɪɨɣɫɬɜɨɦ ɡɚɳɢɬɵ ɬɢɪɢɫɬɨɪɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɨɬ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ 
ɧɚ ɫɬɨɪɨɧɟ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ;  

 ɪɚɜɧɨɦɟɪɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɬɨɤɨɜ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɛɨɬɚɸɳɢɯ ɬɢɪɢɫɬɨɪɨɜ 
ɞɨɫɬɢɝɚɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟɦ ɢɧɞɭɤɬɢɜɧɵɯ ɞɟɥɢɬɟɥɟɣ ɬɨɤɚ ɢɥɢ ɡɚ ɫɱɟɬ 
ɫɩɟɰɢɚɥɶɧɨɣ ɤɨɦɩɨɧɨɜɤɢ ɬɨɤɨɜɟɞɭɳɢɯ ɲɢɧ; 

 ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɬɨɤɨɜ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɛɨɬɚɸɳɢɯ 
ɬɢɪɢɫɬɨɪɨɜ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɫɩɟɰɢɚɥɶɧɵɦ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɦ 
ɦɧɨɝɨɤɚɧɚɥɶɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ;  

 ɝɚɥɶɜɚɧɢɱɟɫɤɨɟ ɪɚɡɞɟɥɟɧɢɟ ɮɨɪɦɢɪɨɜɚɬɟɥɟɣ ɭɩɪɚɜɥɹɸɳɢɯ ɢɦɩɭɥɶɫɨɜ ɢ 
ɭɩɪɚɜɥɹɸɳɟɝɨ ɷɥɟɤɬɪɨɞɚ ɬɢɪɢɫɬɨɪɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɢ ɩɨɦɨɳɢ 
ɫɩɟɰɢɚɥɶɧɵɯ ɢɦɩɭɥɶɫɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨ ɫɬɨɩɪɨɰɟɧɬɧɵɦ 
ɪɟɡɟɪɜɢɪɨɜɚɧɢɟɦ ɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɩɪɨɱɧɨɫɬɶɸ ɢɡɨɥɹɰɢɢ ɛɨɥɟɟ 10 ɤȼ;  

 ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɨɫɧɚɳɟɧɵ ɷɥɟɤɬɪɢɱɟɫɤɢɦɢ, ɦɟɯɚɧɢɱɟɫɤɢɦɢ ɢ 
ɬɟɦɩɟɪɚɬɭɪɧɵɦɢ ɞɚɬɱɢɤɚɦɢ, ɫɢɝɧɚɥɵ ɤɨɬɨɪɵɯ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ ɢɫɩɪɚɜɧɨɫɬɢ ɬɢɪɢɫɬɨɪɨɜ, ɩɪɟɞɨɯɪɚɧɢɬɟɥɟɣ, 
RC-ɰɟɩɟɣ, ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ ɢ ɭɩɪɚɜɥɟɧɢɹ ɬɢɪɢɫɬɨɪɨɜ. 

ɉɨ ɠɟɥɚɧɢɸ ɡɚɤɚɡɱɢɤɚ ɬɢɪɢɫɬɨɪɧɵɣ ɜɵɩɪɹɦɢɬɟɥɶ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ 
ɦɨɠɟɬ ɛɵɬɶ ɜɵɩɨɥɧɟɧ ɫɨ ɫɬɨɩɪɨɰɟɧɬɧɵɦ ɪɟɡɟɪɜɢɪɨɜɚɧɢɟɦ ɩɨ ɞɜɭɯɤɚɧɚɥɶɧɨɦɭ 
ɩɪɢɧɰɢɩɭ. ɉɪɢ ɷɬɨɦ ɚɤɬɢɜɧɵɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶɧɵɣ ɤɚɧɚɥ ɧɚɯɨɞɢɬɫɹ ɜ ɪɚɛɨɬɟ, 
ɜɬɨɪɨɣ – ɜ ɝɨɪɹɱɟɦ ɪɟɡɟɪɜɟ. 

ɋɢɫɬɟɦɚ ɡɚɳɢɬ 
ȼ ɫɢɫɬɟɦɚɯ ɜɨɡɛɭɠɞɟɧɢɹ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɫɥɟɞɭɸɳɢɟ ɡɚɳɢɬɵ:  
 ɰɟɩɟɣ ɪɨɬɨɪɚ ɨɬ ɡɚɦɵɤɚɧɢɹ ɧɚ ɡɟɦɥɸ (ɫɧɢɠɟɧɢɹ ɢɡɨɥɹɰɢɢ); 
 ɰɟɩɟɣ ɪɨɬɨɪɚ ɨɬ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɩɨɫɪɟɞɫɬɜɨɦ ɬɢɪɢɫɬɨɪɧɨɝɨ ɪɚɡɪɹɞ-

ɧɢɤɚ; 
 ɩɪɢ ɩɪɨɛɨɟ ɞɢɨɞɨɜ ɜɪɚɳɚɸɳɟɝɨɫɹ ɜɵɩɪɹɦɢɬɟɥɹ ɛɟɫɳɟɬɨɱɧɵɯ ɫɢɫɬɟɦ; 
 ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ (ɢɧɬɟɝɪɚɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ); 
 ɨɬ ɧɟɞɨɩɭɫɬɢɦɨɣ ɞɥɢɬɟɥɶɧɨɫɬɢ ɮɨɪɫɢɪɨɜɤɢ; 
 ɨɬ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɲɢɧɚɯ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ; 
 ɩɪɢ ɧɟɭɫɩɟɲɧɨɦ ɢɧɜɟɪɬɢɪɨɜɚɧɢɢ ɜɨɡɛɭɠɞɟɧɢɹ; 
 ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɜɵɩɪɹɦɢɬɟɥɶɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; 
 ɬɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɜɵɩɪɹɦɢɬɟɥɶɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; 
 ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɜɵɩɪɹɦɢɬɟɥɶɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; 
 ɨɬ ɩɪɟɜɵɲɟɧɢɹ ɞɨɩɭɫɬɢɦɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɜɵɩɪɹɦɢɬɟɥɶɧɨɝɨ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; 
 ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɧɚ ɯɨɥɨɫɬɨɦ ɯɨɞɭ; 
 ɨɬ ɩɟɪɟɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ; 
 ɨɬ ɩɨɬɟɪɢ ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ 
 ɨɬ ɚɫɢɧɯɪɨɧɧɨɝɨ ɯɨɞɚ ɝɟɧɟɪɚɬɨɪɚ; 
 ɨɬ ɩɨɧɢɠɟɧɢɹ ɱɚɫɬɨɬɵ ɧɚ ɯɨɥɨɫɬɨɦ ɯɨɞɭ ɢ ɞɪ. 
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Ȼɨɥɶɲɚɹ ɢɯ ɱɚɫɬɶ ɪɟɚɥɢɡɨɜɚɧɚ ɜ ɞɜɭɯɤɚɧɚɥɶɧɨɦ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɨɦ 
ɭɫɬɪɨɣɫɬɜɟ ɬɢɩɚ ɆɍɁȺ, ɜɵɩɨɥɧɟɧɧɨɦ ɧɚ ɚɧɚɥɨɝɢɱɧɨɣ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦɭ 
ɪɟɝɭɥɹɬɨɪɭ ɜɨɡɛɭɠɞɟɧɢɹ ɩɪɨɝɪɚɦɦɧɨ-ɚɩɩɚɪɚɬɧɨɣ ɨɫɧɨɜɟ. 

Ⱥɜɬɨɦɚɬɵ ɝɚɲɟɧɢɹ ɩɨɥɹ 
Ⱥɜɬɨɦɚɬɵ ɝɚɲɟɧɢɹ ɩɨɥɹ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɤɨɦɦɭɬɚɰɢɢ ɰɟɩɟɣ ɨɛɦɨɬɨɤ 

ɜɨɡɛɭɠɞɟɧɢɹ ɬɭɪɛɨ- ɢ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ, ɚ ɬɚɤɠɟ ɞɥɹ ɝɚɲɟɧɢɹ ɩɨɥɹ ɷɬɢɯ ɦɚɲɢɧ. 
Ɉɩɬɢɦɚɥɶɧɵɟ ɭɫɥɨɜɢɹ ɞɥɹ ɢɧɬɟɧɫɢɜɧɨɝɨ ɫɧɢɠɟɧɢɹ ɬɨɤɚ ɪɨɬɨɪɚ ɞɨ 

ɧɭɥɟɜɨɝɨ ɡɧɚɱɟɧɢɹ ɨɛɟɫɩɟɱɢɜɚɸɬɫɹ ɩɪɢ ɪɚɡɪɹɞɟ ɨɛɦɨɬɤɢ ɜɨɡɛɭɠɞɟɧɢɹ ɧɚ 
ɧɟɥɢɧɟɣɧɵɣ ɪɟɡɢɫɬɨɪ, ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɤɨɬɨɪɨɝɨ ɢɡɦɟɧɹɟɬɫɹ ɨɛɪɚɬɧɨ 
ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ ɜɟɥɢɱɢɧɟ ɬɨɤɚ. 

Ȼɥɚɝɨɞɚɪɹ ɫɩɟɰɢɚɥɶɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɤɨɥɶɰɟɜɨɣ ɞɭɝɨɝɚɫɢɬɟɥɶɧɨɣ ɪɟɲɟɬɤɢ 
ɚɜɬɨɦɚɬɚ ɝɚɲɟɧɢɹ ɩɨɥɹ, ɝɨɪɹɳɚɹ ɜ ɧɟɣ ɞɭɝɚ ɨɛɥɚɞɚɟɬ ɜɨɥɶɬ-ɚɦɩɟɪɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ ɧɟɥɢɧɟɣɧɨɝɨ ɪɟɡɢɫɬɨɪɚ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɣ ɦɢɧɢɦɚɥɶɧɨɟ ɜɪɟɦɹ 
ɝɚɲɟɧɢɹ ɩɨɥɹ ɢ ɛɟɡɨɩɚɫɧɵɣ ɭɪɨɜɟɧɶ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɤɨɥɶɰɚɯ ɪɨɬɨɪɚ. 

ɉɚɪɚɦɟɬɪɵ ȺȽɉ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 9. 
Ɍɚɛɥɢɰɚ 9 – ɉɚɪɚɦɟɬɪɵ ȺȽɉ 
Ɍɢɩ 
ɜɵɤɥɸɱɚ
ɬɟɥɹ 

ɇɨɦɢɧ. 
ɬɨɤ 
ɝɥɚɜɧɨɣ 
ɰɟɩɢ, Ⱥ 

ɇɨɦɢɧɚɥɶɧɨɟ 
ɧɚɩɪɹɠɟɧɢɟ 
ɝɥɚɜɧɨɣ ɰɟɩɢ, 
ȼ 

Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ Ɇɚɫɫɚ, 
ɤɝ ɜɵɫɨɬɚ ɲɢɪɢɧɚ ɝɥɭɛɢɧɚ 

ȺȽɉ 12 1250 660 730 420 239 50 
ȺȽɉ 16 1600 940 512 313 140 
ȺȽɉ 30 3200 940 630 313 150 
ȺȽɉ 40 4000 1063 820 405 288 
ȺȽɉ 60 6300 1063 820 405 300 
ȺȽɉ 60-
62 

4400 1400 820 405 550 

ɋɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
ɋɨɜɪɟɦɟɧɧɵɟ ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

ɜɨɡɛɭɠɞɟɧɢɹ – ɷɬɨ ɰɢɮɪɨɜɵɟ ɤɨɦɩɥɟɤɫɵ, ɨɫɧɨɜɚɧɧɵɟ ɧɚ 
ɜɵɫɨɤɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɵɯ ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɢɯ ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɚɯ. 

Ƚɥɚɜɧɵɦ ɷɥɟɦɟɧɬɨɦ ɷɬɢɯ ɫɢɫɬɟɦ ɹɜɥɹɟɬɫɹ ɰɢɮɪɨɜɨɣ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ 
ɪɟɝɭɥɹɬɨɪ ɜɨɡɛɭɠɞɟɧɢɹ (ȺɊȼ). ȿɝɨ ɨɫɧɨɜɧɨɟ ɧɚɡɧɚɱɟɧɢɟ – ɪɟɚɥɢɡɚɰɢɹ 
ɚɥɝɨɪɢɬɦɨɜ ɭɫɬɨɣɱɢɜɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɦɚɲɢɧ ɜɨ 
ɜɫɟɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɪɟɠɢɦɚɯ ɫ ɡɚɞɚɧɧɨɣ ɬɨɱɧɨɫɬɶɸ ɜ ɩɪɟɞɟɥɚɯ ɞɢɚɝɪɚɦɦɵ 
ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɨɜ. 

Ȼɚɡɨɜɵɟ ɮɭɧɤɰɢɢ ȺɊȼ:  
 ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɜ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ ɩɨ 

ɉɂȾ-ɡɚɤɨɧɭ ɫ ɡɚɞɚɧɧɨɣ ɬɨɱɧɨɫɬɶɸ ɢ ɫɬɚɬɢɡɦɨɦ;  
 ɉɂ-ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɬɨɤɚ ɪɨɬɨɪɚɜ ɪɭɱɧɨɦ ɪɟɠɢɦɟ;  
 ɨɝɪɚɧɢɱɟɧɢɟ ɬɨɤɨɜ ɪɨɬɨɪɚ ɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɤɚɤ ɩɨ ɜɟɥɢɱɢɧɟ, ɬɚɤ ɢ 

ɩɨ ɞɨɩɭɫɬɢɦɨɦɭ ɜɪɟɦɟɧɢ ɩɟɪɟɝɪɭɡɤɢ;  
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 ɨɝɪɚɧɢɱɟɧɢɟ ɦɢɧɢɦɚɥɶɧɨɝɨ ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɭɫɥɨɜɢɹɦ 
ɭɫɬɨɣɱɢɜɨɫɬɢ, ɚ ɬɚɤɠɟ ɫ ɰɟɥɶɸ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɟɪɟɝɪɟɜɚ ɟɝɨ ɬɨɪɰɟɜɨɣ 
ɡɨɧɵ ɩɪɢ ɧɟɞɨɜɨɡɛɭɠɞɟɧɢɢ;  

 ɩɨɞɞɟɪɠɚɧɢɟ ɞɨɩɭɫɬɢɦɨɝɨ ɞɥɹ ɛɥɨɱɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɨɬɧɨɲɟɧɢɹ 
ɧɚɩɪɹɠɟɧɢɟ/ɱɚɫɬɨɬɚ (ȼ/Ƚɰ);  

 ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɦɨɳɧɨɫɬɢ ɢɥɢ ɪɟɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ;  
 ɢɦɩɭɥɶɫɧɨ-ɮɚɡɨɜɨɟ ɭɩɪɚɜɥɟɧɢɟ ɬɢɪɢɫɬɨɪɧɵɦ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɦ;  
 ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɦɹɝɤɨɝɨ ɫɬɚɪɬɚ ɢ ɜɤɥɸɱɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɜ ɫɟɬɶ ɦɟɬɨɞɚɦɢ 

ɬɨɱɧɨɣ ɫɢɧɯɪɨɧɢɡɚɰɢɢ ɢ ɫɚɦɨɫɢɧɯɪɨɧɢɡɚɰɢɢ;  
 ɪɟɚɥɢɡɚɰɢɹ ɚɥɝɨɪɢɬɦɚ ɧɚɱɚɥɶɧɨɝɨ ɜɨɡɛɭɠɞɟɧɢɹ ɢ ɤɨɧɬɪɨɥɹ ɜ ɩɪɨɰɟɫɫɟ 

ɧɚɱɚɥɶɧɨɝɨ ɜɨɡɛɭɠɞɟɧɢɹ;  
 ɪɟɚɥɢɡɚɰɢɹ ɚɥɝɨɪɢɬɦɚ ɛɟɡɭɞɚɪɧɨɝɨ ɩɟɪɟɯɨɞɚ ɫ ɨɫɧɨɜɧɨɝɨ ɤɚɧɚɥɚ 

ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɧɚ ɪɟɡɟɪɜɧɵɣ;  
Ɋɟɝɭɥɹɬɨɪɵ ɜɨɡɛɭɠɞɟɧɢɹ ɦɨɝɭɬ ɛɵɬɶ ɨɫɧɚɳɟɧɵ ɫɬɚɛɢɥɢɡɚɬɨɪɚɦɢ ɪɚɡɥɢɱ-

ɧɵɯ ɬɢɩɨɜ:  
 ɫɢɫɬɟɦɧɵɦ ɫɬɚɛɢɥɢɡɚɬɨɪɨɦ, ɮɨɪɦɢɪɭɸɳɢɦ ɫɢɝɧɚɥɵ ɫɬɚɛɢɥɢɡɚɰɢɢ ɤɚɤ 

ɫɭɦɦɭ ɫɢɝɧɚɥɨɜ ɢɡɦɟɧɟɧɢɹ ɱɚɫɬɨɬɵ, ɩɪɨɢɡɜɨɞɧɨɣ ɱɚɫɬɨɬɵ ɢ 
ɩɪɨɢɡɜɨɞɧɨɣ ɬɨɤɚ ɪɨɬɨɪɚ;  

 ɫɬɚɛɢɥɢɡɚɬɨɪɚɦɢ ɧɚ ɨɫɧɨɜɟ ɫɬɪɭɤɬɭɪ, ɢɫɩɨɥɶɡɭɸɳɢɯ ɜ ɤɚɱɟɫɬɜɟ ɜɯɨɞɧɵɯ 
ɫɢɝɧɚɥɨɜ ɱɚɫɬɨɬɭ ɢ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɦɨɳɧɨɫɬɶ. 

Ɋɟɝɭɥɹɬɨɪɵ ɜɨɡɛɭɠɞɟɧɢɹ ɦɨɝɭɬ ɩɨɫɬɚɜɥɹɬɶɫɹ ɜ ɫɥɟɞɭɸɳɢɯ 
ɤɨɧɮɢɝɭɪɚɰɢɹɯ:  

 ɨɞɢɧ ɦɨɞɭɥɶ ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɜɵɩɨɥɧɹɸɳɢɣ ɮɭɧɤɰɢɸ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɢ ɮɭɧɤɰɢɸ ɪɭɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɨɤɚ 
ɪɨɬɨɪɚ;  

 ɞɜɚ ɦɨɞɭɥɹ ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɨɫɧɨɜɧɨɣ ɢ ɪɟɡɟɪɜɧɵɣ, ɤɚɠɞɵɣ ɢɡ ɤɨɬɨɪɵɯ 
ɜɵɩɨɥɧɹɟɬ ɮɭɧɤɰɢɸ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɢ 
ɮɭɧɤɰɢɸ ɪɭɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɨɤɚ ɪɨɬɨɪɚ;  

 ɞɜɚ ɦɨɞɭɥɹ ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɨɞɢɧ ɢɡ ɤɨɬɨɪɵɯ (ɨɫɧɨɜɧɨɣ) ɜɵɩɨɥɧɹɟɬ 
ɮɭɧɤɰɢɸ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɧɚɩɪɹɠɟɧɢɹ, ɞɪɭɝɨɣ 
(ɪɟɡɟɪɜɧɵɣ) – ɮɭɧɤɰɢɸ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɨɤɚ ɪɨɬɨɪɚ. 

Ⱥɜɬɨɦɚɬɢɱɟɫɤɨɟ ɫɥɟɠɟɧɢɟ ɨɛɟɫɩɟɱɢɜɚɟɬ ɛɟɡɭɞɚɪɧɨɟ ɩɟɪɟɤɥɸɱɟɧɢɟ ɤɚɤ 
ɦɟɠɞɭ ɦɨɞɭɥɹɦɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɬɚɤ ɢ ɦɟɠɞɭ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɢ ɪɭɱɧɵɦ 
ɪɟɝɭɥɹɬɨɪɚɦɢ. 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɮɭɧɤɰɢɢ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ:  
 ɩɪɢɟɦ ɢ ɩɟɪɟɞɚɱɚ ɞɢɫɤɪɟɬɧɵɯ ɢ ɚɧɚɥɨɝɨɜɵɯ ɫɢɝɧɚɥɨɜ ɫɢɫɬɟɦ 

ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ;  
 ɦɨɧɢɬɨɪɢɧɝ ɬɢɪɢɫɬɨɪɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɢ ɟɝɨ ɤɨɦɩɨɧɟɧɬɨɜ;  
 ɤɨɧɬɪɨɥɶ ɬɟɦɩɟɪɚɬɭɪɵ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ (ɬɨɥɶɤɨ ɞɥɹ ɫɬɚɬɢɱɟɫɤɢɯ ɫɢɫɬɟɦ);  
 ɤɨɧɬɪɨɥɶ ɢɫɩɪɚɜɧɨɫɬɢ ɜɵɩɪɹɦɢɬɟɥɶɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɢɥɢ 

ɜɨɡɛɭɞɢɬɟɥɹ;  
 ɦɟɫɬɧɨɟ ɭɩɪɚɜɥɟɧɢɟ ɜɨɡɛɭɠɞɟɧɢɟɦ;  
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 ɧɚɝɥɹɞɧɨɟ ɨɬɨɛɪɚɠɟɧɢɟ ɧɚ ɞɢɫɩɥɟɟ ɬɟɤɭɳɟɣ ɢɧɮɨɪɦɚɰɢɢ ɨ ɫɨɫɬɨɹɧɢɢ 
ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ ɢ ɯɪɚɧɟɧɢɟ ɢɧɮɨɪɦɚɰɢɢ ɨ ɧɟɢɫɩɪɚɜɧɨɫɬɹɯ;  

 ɦɨɞɢɮɢɤɚɰɢɹ ɩɚɪɚɦɟɬɪɨɜ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɢ ɦɨɧɢɬɨɪɢɧɝɚ. 
Ɉɛɟɫɩɟɱɟɧɢɟ ɢɧɬɟɪɮɟɣɫɚ ɫ ɨɩɟɪɚɬɨɪɨɦ ɢ ɫɢɫɬɟɦɨɣ ɭɩɪɚɜɥɟɧɢɹ ɜɵɫɲɟɝɨ 

ɭɪɨɜɧɹ ɩɨɫɪɟɞɫɬɜɨɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɝɨ ɤɚɧɚɥɚ, ɩɨɞɞɟɪɠɢɜɚɸɳɟɝɨ ɪɚɡɥɢɱɧɵɟ 
ɩɪɨɬɨɤɨɥɵ. 

Ʉɨɧɰɟɩɰɢɹ ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɹ 
Ʉɨɧɰɟɩɰɢɹ ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɹ ɳɢɬɨɜ ɫɢɫɬɟɦ ɜɨɡɛɭɠɞɟɧɢɹ ɨɫɧɨɜɚɧɚ ɧɚ 

ɭɧɢɮɢɤɚɰɢɢ ɤɨɧɫɬɪɭɤɰɢɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɨɬɪɚɛɨɬɚɧɧɵɯ ɭɧɢɮɢɰɢɪɨɜɚɧɧɵɯ 
ɫɟɤɰɢɣ, ɦɨɞɭɥɟɣ ɢ ɛɥɨɤɨɜ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɨɫɭɳɟɫɬɜɢɬɶ ɥɸɛɨɟ ɢɫɩɨɥɧɟɧɢɟ ɳɢɬɨɜ, 
ɭɞɨɜɥɟɬɜɨɪɹɸɳɟɟ ɬɪɟɛɨɜɚɧɢɹɦ ɡɚɤɚɡɱɢɤɚ. 

ɉɪɟɢɦɭɳɟɫɬɜɚ ɫɢɫɬɟɦ ɜɨɡɛɭɠɞɟɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɨɧɰɟɪɧɚ ɋɢɥɨɜɵɟ 
ɦɚɲɢɧɵ 

1) Ɇɚɤɫɢɦɚɥɶɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ ɢ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɤɨɬɨɪɚɹ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɤɨɦɩɥɟɤɫɨɦ ɫɩɟɰɢɚɥɶɧɵɯ 
ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ:  

 ɧɚɥɢɱɢɟɦ ɧɟ ɦɟɧɟɟ ɞɜɭɯ ɫɬɭɩɟɧɟɣ ɢɡɨɥɹɰɢɢ ɦɟɠɞɭ ɷɥɟɦɟɧɬɚɦɢ ɨɛɨɪɭ-
ɞɨɜɚɧɢɹ ɫ ɪɚɡɧɵɦɢ ɩɨɬɟɧɰɢɚɥɚɦɢ;  

 ɫɨɡɞɚɧɢɟɦ ɡɚɳɢɬɧɵɯ ɞɢɷɥɟɤɬɪɢɱɟɫɤɢɯ ɛɚɪɶɟɪɨɜ, ɩɪɟɩɹɬɫɬɜɭɸɳɢɯ ɜɨɡ-
ɧɢɤɧɨɜɟɧɢɸ ɞɭɝɢ ɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɸ ɩɨɠɚɪɚ ɜ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɹɯ;  

 ɨɪɝɚɧɢɡɚɰɢɟɣ ɧɟɨɛɯɨɞɢɦɵɯ ɜɨɡɞɭɲɧɵɯ ɡɚɡɨɪɨɜ;  
 ɭɫɬɚɧɨɜɤɨɣ ɡɚɳɢɬɧɨɝɨ ɡɚɡɟɦɥɟɧɢɹ;  
 ɨɛɨɫɧɨɜɚɧɧɵɦ ɜɵɛɨɪɨɦ ɤɨɧɫɬɪɭɤɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɢ ɬ.ɞ.;  
 ɦɨɞɢɮɢɤɚɰɢɟɣ ɩɚɪɚɦɟɬɪɨɜ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɢ ɦɨɧɢɬɨɪɢɧɝɚ. 
2) ɍɞɨɛɫɬɜɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɳɢɬɨɜ ɜɨɡɛɭɠɞɟɧɢɹ ɞɨɫɬɢɝɚɟɬɫɹ ɫɨɱɟɬɚɧɢɟɦ 

ɛɥɨɱɧɨ-ɦɨɞɭɥɶɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɣ ɭɞɨɛɧɵɣ ɞɨɫɬɭɩ ɤ ɥɸɛɨɦɭ 
ɷɥɟɦɟɧɬɭ ɳɢɬɚ, ɫ ɪɚɰɢɨɧɚɥɶɧɵɦ ɪɚɫɩɨɥɨɠɟɧɢɟɦ ɨɪɝɚɧɨɜ ɭɩɪɚɜɥɟɧɢɹ, 
ɫɢɝɧɚɥɢɡɚɰɢɢ, ɩɪɢɛɨɪɨɜ ɢ ɤɨɧɬɪɨɥɶɧɵɯ ɬɨɱɟɤ. ȼ ɫɟɤɰɢɢ ɭɩɪɚɜɥɟɧɢɹ ɢ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɤɚɫɫɟɬɵ ɫ ɩɟɱɚɬɧɵɦɢ ɩɥɚɬɚɦɢ ɪɚɡɦɟɳɟɧɵ ɧɚ ɩɨɜɨɪɨɬɧɨɣ ɪɚɦɟ, 
ɱɬɨ ɞɟɥɚɟɬ ɭɞɨɛɧɵɦ ɞɨɫɬɭɩ ɤ ɪɚɡɴɟɦɚɦ ɧɚ ɡɚɞɧɟɣ ɫɬɨɪɨɧɟ ɤɚɫɫɟɬ, ɚ ɬɚɤɠɟ ɤ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ, ɤɥɟɦɦɧɢɤɚɦ ɢ ɞɪɭɝɨɦɭ ɨɛɨɪɭɞɨɜɚɧɢɸ, ɪɚɫɩɨɥɨɠɟɧɧɨɦɭ ɡɚ 
ɩɨɜɨɪɨɬɧɨɣ ɪɚɦɨɣ. ȼ ɫɟɤɰɢɢ ɬɢɪɢɫɬɨɪɧɨɣ ɛɥɨɤɢ, ɫɨɞɟɪɠɚɳɢɟ ɬɢɪɢɫɬɨɪ, 
ɩɪɟɞɨɯɪɚɧɢɬɟɥɶ ɢ ɞɪɭɝɢɟ ɷɥɟɦɟɧɬɵ, ɥɟɝɤɨ ɨɬɫɨɟɞɢɧɹɸɬɫɹ ɫ ɩɨɦɨɳɶɸ ɨɛɵɱɧɨɝɨ 
ɢɧɫɬɪɭɦɟɧɬɚ ɢ ɦɨɝɭɬ ɛɵɬɶ ɢɡɴɹɬɵ ɞɥɹ ɨɫɦɨɬɪɚ ɢ ɪɟɦɨɧɬɚ. Ȼɨɥɶɲɢɧɫɬɜɨ ɫɬɚɧɞɚɪ-
ɬɧɵɯ ɪɚɛɨɬ, ɫɜɹɡɚɧɧɵɯ ɫ ɡɚɦɟɧɨɣ ɷɥɟɦɟɧɬɨɜ ɛɥɨɤɚ (ɬɢɪɢɫɬɨɪɚ, ɩɪɟɞɨɯɪɚɧɢɬɟɥɹ), 
ɧɟ ɬɪɟɛɭɸɬ ɟɝɨ ɫɭɳɟɫɬɜɟɧɧɨɣ ɪɚɡɛɨɪɤɢ ɢ ɜɵɩɨɥɧɹɸɬɫɹ ɡɚ ɦɢɧɢɦɚɥɶɧɨ ɤɨɪɨɬɤɢɣ 
ɫɪɨɤ. ɗɬɨɬ ɠɟ ɩɪɢɧɰɢɩ ɜɨɩɥɨɳɟɧ ɢ ɜ ɤɨɧɫɬɪɭɤɰɢɢ ɫɟɤɰɢɢ ɫɢɥɨɜɨɣ. 
Ɉɞɧɨɜɪɟɦɟɧɧɨ ɤɨɧɫɬɪɭɤɰɢɹ ɳɢɬɚ ɜɨɡɛɭɠɞɟɧɢɹ ɢɦɟɟɬ ɧɚɛɨɪ ɧɟɨɛɯɨɞɢɦɵɯ 
ɡɚɳɢɬɢ ɛɥɨɤɢɪɨɜɨɤ ɨɬ ɧɟɤɨɪɪɟɤɬɧɵɯ ɞɟɣɫɬɜɢɣ ɩɟɪɫɨɧɚɥɚ. 

3) ȼɵɫɨɤɚɹ ɫɬɟɩɟɧɶ ɡɚɜɨɞɫɤɨɣ ɝɨɬɨɜɧɨɫɬɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɛɥɚɝɨɞɚɪɹ 
ɜɵɩɨɥɧɟɧɢɸ ɜɫɟɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɦɟɠɞɭ ɫɟɤɰɢɹɦɢ ɜɧɭɬɪɢ ɳɢɬɚ. 
Ʉɚɠɞɚɹ ɫɟɤɰɢɹ ɹɜɥɹɟɬɫɹ ɨɬɞɟɥɶɧɵɦ ɬɪɚɧɫɩɨɪɬɧɵɦ ɦɨɞɭɥɟɦ, ɱɬɨ ɡɧɚɱɢɬɟɥɶɧɨ 
ɭɩɪɨɳɚɟɬ ɦɨɧɬɚɠ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ ɧɚ ɨɛɴɟɤɬɟ. ɉɪɢ ɦɨɧɬɚɠɟ ɳɢɬɚ 
ɞɨɫɬɚɬɨɱɧɨ ɭɫɬɚɧɨɜɢɬɶ ɫɟɤɰɢɢ ɜ ɪɹɞ, ɫɬɹɧɭɬɶ ɦɟɠɞɭ ɫɨɛɨɣ ɲɩɢɥɶɤɚɦɢ, 
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ɫɨɟɞɢɧɢɬɶ ɲɢɧɵ ɫɟɤɰɢɢ ɫɢɥɨɜɨɣ ɢ ɫɟɤɰɢɢ ɬɢɪɢɫɬɨɪɧɨɣ ɫ ɩɨɦɨɳɶɸ ɩɟɪɟɦɵɱɟɤ ɢ 
ɩɨɞɤɥɸɱɢɬɶ ɪɚɡɴɟɦɵ ɦɟɠɫɟɤɰɢɨɧɧɵɯ ɤɚɛɟɥɟɣ ɭɩɪɚɜɥɟɧɢɹ. ȼɫɟ ɷɥɟɦɟɧɬɵ ɦɨɧɬɚ-
ɠɚ – ɲɩɢɥɶɤɢ, ɲɢɧɧɵɟ ɩɟɪɟɦɵɱɤɢ ɢ ɦɟɠɫɟɤɰɢɨɧɧɵɟ ɤɚɛɟɥɢ ɭɩɪɚɜɥɟɧɢɹ ɜɯɨɞɹɬ 
ɜ ɤɨɦɩɥɟɤɬ ɩɨɫɬɚɜɤɢ ɢ ɩɪɨɯɨɞɹɬ ɩɪɨɜɟɪɤɭ ɩɪɢ ɤɨɧɬɪɨɥɶɧɨɣ ɫɛɨɪɤɟ ɳɢɬɚ ɢ 
ɢɫɩɵɬɚɧɢɹɯ ɩɟɪɟɞ ɨɬɝɪɭɡɤɨɣ. ȼ ɨɛɴɟɦ ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɜɯɨɞɢɬ ɬɚɤɠɟ ɭɫɬɚɧɨɜɤɚ 
ɤɚɫɫɟɬ ɫ ɩɟɱɚɬɧɵɦɢ ɩɥɚɬɚɦɢ ɢ ɫɢɥɨɜɵɯ ɬɢɪɢɫɬɨɪɧɵɯ ɛɥɨɤɨɜ, ɤɨɬɨɪɵɟ ɬɪɚɧɫ-
ɩɨɪɬɢɪɭɸɬɫɹ ɜ ɨɬɞɟɥɶɧɵɯ ɹɳɢɤɚɯ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɥɭɱɲɟɣ ɫɨɯɪɚɧɧɨɫɬɢ. Ʌɸɛɚɹ 
ɨɩɟɪɚɰɢɹ ɩɪɢ ɦɨɧɬɚɠɟ ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɫɬɚɧɞɚɪɬɧɨɝɨ ɫɥɟɫɚɪɧɨɝɨ 
ɢɧɫɬɪɭɦɟɧɬɚ. ɇɢɤɚɤɨɝɨ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɤɪɟɩɟɠɚ, ɩɨɞɝɨɧɤɢ, ɩɪɨɤɥɚɞɤɢ ɢ ɩɚɣɤɢ 
ɩɪɨɜɨɞɨɜ ɧɟ ɬɪɟɛɭɟɬɫɹ. 

4) Ɋɚɡɧɨɨɛɪɚɡɢɟ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɢɫɩɨɥɧɟɧɢɣ ɩɨ ɠɟɥɚɧɢɸ ɡɚɤɚɡɱɢɤɚ – ɷɬɨ 
ɜɨɡɦɨɠɧɨɫɬɶ ɥɟɝɤɨɣ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɭɧɢɮɢɰɢɪɨɜɚɧɧɵɯ ɫɟɤɰɢɣ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɜ 
ɥɸɛɵɯ ɫɨɱɟɬɚɧɢɹɯ ɩɨɥɭɱɚɬɶ ɫɥɟɞɭɸɳɢɟ ɢɫɩɨɥɧɟɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ:  

 ɨɞɧɨɫɬɨɪɨɧɧɟɟ ɢɥɢ ɞɜɭɯɫɬɨɪɨɧɧɟɟ ɨɛɫɥɭɠɢɜɚɧɢɟ;  
 ɪɚɡɥɢɱɧɵɟ ɫɨɱɟɬɚɧɢɹ ɩɨɞɜɨɞɚ ɲɢɧ (ɤɚɛɟɥɟɣ) ɩɨɫɬɨɹɧɧɨɝɨ ɢ ɩɟɪɟɦɟɧɧɨɝɨ 

ɬɨɤɚ (ɫɬɚɧɞɚɪɬɧɚɹ ɩɨɞɜɨɞɤɚ – ɲɢɧɵ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɫɜɟɪɯɭ, 
ɩɨɫɬɨɹɧɧɨɝɨ – ɫɧɢɡɭ);  

 ɭɫɬɚɧɨɜɤɚ ɜɨɡɞɭɲɧɵɯ ɮɢɥɶɬɪɨɜ, ɩɪɨɬɢɜɨɤɨɧɞɟɧɫɚɬɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, 
ɜɧɭɬɪɟɧɧɟɟ ɨɫɜɟɳɟɧɢɟ, ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɪɨɡɟɬɤɢ, ɤɚɪɦɚɧɵ ɞɥɹ 
ɞɨɤɭɦɟɧɬɚɰɢɢ ɢ ɞɪ.;  

 ɪɚɡɥɢɱɧɵɟ ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɢɫɩɨɥɧɟɧɢɹ;  
 ɫɬɟɩɟɧɶ ɡɚɳɢɳɟɧɧɨɫɬɢ ɞɨ IP55;  
 ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɫɟɤɰɢɢ ɫɩɟɰɢɚɥɶɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ – ɫɟɤɰɢɢ ɜɜɨɞɚ 

ɪɟɡɟɪɜɧɨɝɨ ɜɨɡɛɭɠɞɟɧɢɹ, ɫɟɤɰɢɢ ɷɥɟɤɬɪɨɬɨɪɦɨɠɟɧɢɹ ɢ ɬ.ɩ.;  
 ɥɸɛɨɣ ɜɢɞ ɨɯɥɚɠɞɟɧɢɹ ɬɢɪɢɫɬɨɪɨɜ. 
5) ɂɫɩɵɬɚɧɢɹ ɝɨɥɨɜɧɵɯ ɨɛɪɚɡɰɨɜ ɫɢɫɬɟɦ ɜɨɡɛɭɠɞɟɧɢɹ ɩɪɨɢɡɜɨɞɹɬɫɹ ɧɚ 

ɨɛɨɪɭɞɨɜɚɧɢɢ ɥɭɱɲɢɯ ɮɢɪɦ ɦɢɪɚ. ȼ ɱɚɫɬɧɨɫɬɢ, ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɢ ɲɜɟɣɰɚɪɫɤɨɣ 
ɮɢɪɦɵ Haefely ɩɪɨɜɨɞɹɬɫɹ ɢɫɩɵɬɚɧɢɹ, ɫɜɹɡɚɧɧɵɟ ɫ ɨɝɪɚɧɢɱɟɧɢɟɦ ɷɦɢɫɫɢɢ ɢ 
ɨɛɟɫɩɟɱɟɧɢɟɦ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦ ɩɨɦɟɯɚɦ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
Ɏɟɞɟɪɚɥɶɧɵɦ ɡɚɤɨɧɨɦ «Ɉ ɬɟɯɧɢɱɟɫɤɨɦ ɪɟɝɭɥɢɪɨɜɚɧɢɢ» ɢ Ɍɟɯɧɢɱɟɫɤɢɦ 
ɪɟɝɥɚɦɟɧɬɨɦ «Ɉɛ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɣ ɫɨɜɦɟɫɬɢɦɨɫɬɢ». ɉɟɪɢɨɞɢɱɟɫɤɢ ɩɪɨɜɨɞɹɬɫɹ 
ɢɫɩɵɬɚɧɢɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ ɪɟɝɭɥɹɬɨɪɨɜ ɜɨɡɛɭɠɞɟɧɢɹ ɧɚ ɤɪɭɩɧɟɣɲɟɣ ɜ ɦɢɪɟ 
ɷɥɟɤɬɪɨɞɢɧɚɦɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɈȺɈ «ɇɂɂɉɌ», ɹɜɥɹɸɳɟɣɫɹ ɢɫɩɵɬɚɬɟɥɶɧɵɦ 
ɩɨɥɢɝɨɧɨɦ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ», ɱɬɨ ɫɩɨɫɨɛɫɬɜɭɟɬ ɩɨɜɵɲɟɧɢɸ ɧɚɞɟɠɧɨɫɬɢ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɷɧɟɪɝɨɨɛɴɟɤɬɨɜ ɢ ɭɦɟɧɶɲɟɧɢɸ ɨɛɴɟɦɚ ɢ ɜɪɟɦɟɧɢ 
ɩɭɫɤɨɧɚɥɚɞɨɱɧɵɯ ɪɚɛɨɬ ɧɚ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ. ɉɪɨɜɟɪɤɚ ɪɟɝɭɥɹɬɨɪɨɜ ɨɫɭ-
ɳɟɫɬɜɥɹɟɬɫɹ ɜ ɲɢɪɨɤɨɦ ɞɢɚɩɚɡɨɧɟ ɫɯɟɦɧɨ-ɪɟɠɢɦɧɵɯ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ 
ɤɨɧɤɪɟɬɧɨɣ ɫɬɚɧɰɢɢ, ɩɪɢ ɧɨɪɦɚɬɢɜɧɵɯ ɢ ɪɚɫɱɟɬɧɵɯ ɚɜɚɪɢɣɧɵɯ ɜɨɡɦɭɳɟɧɢɹɯ, ɜ 
ɬɨɦ ɱɢɫɥɟ ɫ ɭɱɟɬɨɦ ɞɟɣɫɬɜɢɹ ɫɢɫɬɟɦ ɩɪɨɬɢɜɨɚɜɚɪɢɣɧɨɣ ɚɜɬɨɦɚɬɢɤɢ, ɜɤɥɸɱɚɹ ɢ 
ɢɦɟɜɲɢɟ ɦɟɫɬɨ ɪɟɚɥɶɧɵɟ ɫɢɫɬɟɦɧɵɟ ɚɜɚɪɢɢ. 

6) ɍɥɭɱɲɟɧɧɵɣ ɞɢɡɚɣɧ ɳɢɬɨɜ ɫ ɭɱɟɬɨɦ ɟɜɪɨɩɟɣɫɤɨɝɨ ɫɬɚɧɞɚɪɬɚ ɷɪɝɨɧɨ-
ɦɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɞɨɫɬɢɝɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɨɜɪɟɦɟɧɧɵɯ ɤɨɧɫ-
ɬɪɭɤɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. ɉɪɢɧɹɬɵɣ ɰɜɟɬ ɨɤɪɚɫɤɢ ɳɢɬɨɜ RAL 7032 (ɫɜɟɬɥɨ-
ɫɟɪɵɣ) ɫɨɡɞɚɟɬ ɨɬɥɢɱɧɭɸ ɤɨɧɬɪɚɫɬɧɭɸ ɜɢɞɢɦɨɫɬɶ ɩɪɢɛɨɪɨɜ ɢ ɫɢɝɧɚɥɢɡɚɰɢɢ. 
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ɉɪɨɫɬɨɬɚ ɤɨɦɩɨɧɨɜɤɢ ɫɟɤɰɢɣ ɢ ɱɟɬɤɚɹ ɦɚɪɤɢɪɨɜɤɚ ɨɛɥɟɝɱɚɟɬ ɢɞɟɧɬɢɮɢɤɚɰɢɸ 
ɭɡɥɨɜ ɢ ɢɯ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ. ȼɫɟ ɫɟɤɰɢɢ ɜɵɩɨɥɧɹɸɬɫɹ ɜ ɟɞɢɧɨɣ 
ɚɪɯɢɬɟɤɬɭɪɟ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɳɢɬ ɜɨɡɛɭɠɞɟɧɢɹ ɢɦɟɟɬ ɫɬɢɥɢɫɬɢɱɟɫɤɢ 
ɡɚɤɨɧɱɟɧɧɵɣ ɜɢɞ, ɤɨɬɨɪɨɦɭ ɩɪɢɫɭɳ ɫɜɨɣ ɮɢɪɦɟɧɧɵɣ ɫɬɢɥɶ. 

ɋɥɭɠɛɚ ɫɟɪɜɢɫɚ ɈȺɈ «ɋɢɥɨɜɵɟ ɦɚɲɢɧɵ» ɜɵɩɨɥɧɹɟɬ:  
 ɧɚɥɚɞɤɭ ɢ ɢɫɩɵɬɚɧɢɹ ɫɢɫɬɟɦ ɜɨɡɛɭɠɞɟɧɢɹ ɧɚ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ;  
 ɝɚɪɚɧɬɢɣɧɨɟ ɢ ɩɨɫɥɟɝɚɪɚɧɬɢɣɧɨɟ ɢɯ ɨɛɫɥɭɠɢɜɚɧɢɟ;  
 ɦɨɞɟɪɧɢɡɚɰɢɸ ɢ ɪɟɦɨɧɬ ɫɢɫɬɟɦ ɜɨɡɛɭɠɞɟɧɢɹ ɜɫɟɯ ɬɢɩɨɜ;  
 ɩɨɫɬɚɜɤɭ ɡɚɩɚɫɧɵɯ ɱɚɫɬɟɣ; 
 ɨɛɭɱɟɧɢɟ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɢ ɷɧɟɪɝɨɫɢɫɬɟɦ;  
 ɷɤɫɩɟɪɬɢɡɭ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ;  
 ɬɟɯɧɢɱɟɫɤɢɟ ɤɨɧɫɭɥɶɬɚɰɢɢ ɩɨ ɜɵɛɨɪɭ ɫɢɥɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɫɢɫɬɟɦ 

ɭɩɪɚɜɥɟɧɢɹ;  
 ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɢ ɡɚɳɢɬ. 
ɂɬɨɝ 
Ɇɧɨɸ ɩɪɢɧɹɬɨ ɪɟɲɟɧɢɟ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɞɥɹ ɦɨɞɟɪɧɢɡɚɰɢɢ ɋɢɫɬɟɦɵ 

ɜɨɡɛɭɠɞɟɧɢɹ ɧɚ ɋɚɪɚɬɨɜɫɤɨɣ Ƚɗɋ ɨɛɨɪɭɞɨɜɚɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɨɦɩɚɧɢɢ 
«ɗɥɟɤɬɪɨɫɢɥɚ», ɤɨɧɰɟɪɧɚ ɋɢɥɨɜɵɟ ɦɚɲɢɧɵ. 

ɉɪɢɱɢɧ ɧɟɫɤɨɥɶɤɨ: 
1) ɋɢɥɨɜɵɟ ɦɚɲɢɧɵ - ɨɞɢɧ ɢɡ ɤɪɭɩɧɟɣɲɢɯ ɪɨɫɫɢɣɫɤɢɣ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ; 
2) Ɍɟɯɧɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ ɩɪɚɣɫ ɥɢɫɬɟ 

ɩɪɨɢɡɜɨɞɢɬɟɥɹ, ɩɨɥɧɨɫɬɶɸ ɭɞɨɜɥɟɬɜɨɪɹɸɬ ɬɪɟɛɨɜɚɧɢɹɦ ɪɚɫɱɟɬɨɜ; 
3) ȼɵɫɨɤɚɹ ɫɬɟɩɟɧɶ ɡɚɜɨɞɫɤɨɣ ɝɨɬɨɜɧɨɫɬɢ ɢ ɦɨɞɭɥɶɧɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ 

ɩɨɡɜɨɥɹɬ ɜɵɩɨɥɧɢɬɶ ɢɡɝɨɬɨɜɥɟɧɢɟ ɢ ɩɪɨɢɡɜɟɫɬɢ ɦɨɧɬɚɠ ɜ ɤɨɪɨɬɤɢɟ 
ɫɪɨɤɢ; 

4) ɉɪɟɞɫɬɚɜɢɬɟɥɢ «ɋɢɥɨɜɵɯ ɦɚɲɢɧ» ɮɢɪɦɵ ɩɪɢɫɭɬɫɬɜɭɸɬ ɧɚ ɋɚɪɚɬɨɜɫɤɨɣ 
Ƚɗɋ, ɨɧɢ ɡɧɚɤɨɦɵ ɫ ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɧɚɲɟɣ ɫɬɚɧɰɢɢ; 

5) ɇɚɥɚɞɤɚ ɢ ɦɨɧɬɚɠ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫɩɟɰɢɚɥɢɫɬɚɦɢ ɤɨɧɰɟɪɧɚ 
ɋɢɥɨɜɵɟ ɦɚɲɢɧɵ ɨɬ ɧɚɱɚɥɚ ɢ ɞɨ ɤɨɧɰɚ. 

6) Ʉɨɦɦɟɪɱɟɫɤɨɟ ɩɪɟɞɥɨɠɟɧɢɟ ɫɚɦɨɟ ɜɵɝɨɞɧɨɟ ɧɚ ɪɵɧɤɟ. 
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5 ȼɵɛɨɪ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 

ȼɵɛɨɪ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɬɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɫɨɫɬɚɜɥɟɧɵ ɩɨ ɨɩɵɬɭ 
ɦɨɞɟɪɧɢɡɚɰɢɢ Ɇɚɣɧɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ. 

 
5.1 Ɉɫɨɛɵɟ ɭɫɥɨɜɢɹ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ 

 
Ɋɚɛɨɬɵ ɜɵɩɨɥɧɹɸɬɫɹ 
 ɜɛɥɢɡɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ ɩɨɞ ɧɚɩɪɹɠɟɧɢɟɦ ɜɵɲɟ 1000 ȼ; 
 ɜ ɫɬɟɫɧɟɧɧɵɯ ɭɫɥɨɜɢɹɯ: 
 ɜɛɥɢɡɢ ɪɚɛɨɬɚɸɳɟɝɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ; 
 ɛɟɡ ɨɫɬɚɧɨɜɤɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ. 

 
5.2 ɉɪɟɞɥɚɝɚɟɦɚɹ ɫɢɫɬɟɦɚ ɜɨɡɛɭɠɞɟɧɢɹ 

 
Ɇɚɪɤɢɪɨɜɤɚ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 10. 

Ɍɚɛɥɢɰɚ 10 – Ɇɚɪɤɢɪɨɜɤɚ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ 
Ɇɚɪɤɢɪɨɜɤɚ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ ɋɌɋ-425-2970-2,5 ɍɏɅ4: 
ɋɌɋ ɋɬɚɬɢɱɟɫɤɚɹ ɬɢɪɢɫɬɨɪɧɚɹ ɫɢɫɬɟɦɚ ɜɨɡɛɭɠɞɟɧɢɹ 
425 ȼɵɩɪɹɦɥɟɧɧɨɟ ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ, 

ȼ 
2970 ȼɵɩɪɹɦɥɟɧɧɵɣ ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ, Ⱥ 
2,5 Ʉɪɚɬɧɨɫɬɶ ɮɨɪɫɢɪɨɜɤɢ ɜɨɡɛɭɠɞɟɧɢɹ ɩɨ ɧɚɩɪɹɠɟɧɢɸ, ɨ.ɟ. 
ɍɏɅ4 Ʉɥɢɦɚɬɢɱɟɫɤɨɟ ɢɫɩɨɥɧɟɧɢɟ ɢ ɤɚɬɟɝɨɪɢɹ ɪɚɡɦɟɳɟɧɢɹ 

 
ɋɢɫɬɟɦɚ ɜɨɡɛɭɠɞɟɧɢɹ ɢɦɟɟɬ 100% ɪɟɡɟɪɜɢɪɨɜɚɧɢɟ ɬɢɪɢɫɬɨɪɧɨɝɨ 

ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɢ ɟɫɬɟɫɬɜɟɧɧɨɟ ɜɨɡɞɭɲɧɨɟ ɨɯɥɚɠɞɟɧɢɟ. 
 

5.3 Ɉɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ 
 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɋȼ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 11. 
Ɍɚɛɥɢɰɚ 11 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɋȼ 
Ɍɢɩ ɋɌɋ-425-2970-2,5 ɍɏɅ4 
ɂɡɝɨɬɨɜɢɬɟɥɶ – ɈȺɈ «ɋɢɥɨɜɵɟ ɦɚɲɢɧɵ» - «ɗɅȿɄɌɊɈɋɂɅȺ» 

 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɂɧɚɱɟɧɢɟ 
ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ, V 387 
ȼɵɩɪɹɦɥɟɧɧɨɟ ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, V 425 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ, Ⱥ 2700 
ȼɵɩɪɹɦɥɟɧɧɵɣ ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ, Ⱥ 2970 
Ʉɪɚɬɧɨɫɬɶ ɮɨɪɫɢɪɨɜɤɢ ɜɨɡɛɭɠɞɟɧɢɹ ɩɨ ɧɚɩɪɹɠɟɧɢɸ, ɨ.ɟ. 2,5 
Ʉɪɚɬɧɨɫɬɶ ɮɨɪɫɢɪɨɜɤɢ ɜɨɡɛɭɠɞɟɧɢɹ ɩɨ ɬɨɤɭ, ɨ.ɟ 2,0 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 11 
ɇɚɢɦɟɧɨɜɚɧɢɟ Ɂɧɚɱɟɧɢɟ 
Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɮɨɪɫɢɪɨɜɤɢ, s, ɧɟ ɦɟɧɟɟ 50 
ȼɪɟɦɹ ɧɚɪɚɫɬɚɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɜɨɡɛɭɠɞɟɧɢɹ ɨɬ ɧɨɦɢɧɚɥɶɧɨɝɨ ɞɨ 
ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ ɩɪɢ ɭɦɟɧɶɲɟɧɢɢ ɧɚɩɪɹɠɟɧɢɹ ɩɪɹɦɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɬɨɱɤɟ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɧɚ 5% ɨɬ 
ɧɨɦɢɧɚɥɶɧɨɝɨ, ms, ɧɟ ɛɨɥɟɟ 

25 

ȼɪɟɦɹ ɪɚɡɜɨɡɛɭɠɞɟɧɢɹ ɨɬ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɩɨɥɨɠɢɬɟɥɶɧɨɝɨ ɞɨ 
ɧɚɢɛɨɥɶɲɟɝɨ ɨɬɪɢɰɚɬɟɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɜɨɡɛɭɠɞɟɧɢɹ, ms, ɧɟ 
ɛɨɥɟɟ 
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ɉɨɥɧɨɟ ɜɪɟɦɹ ɪɚɫɮɨɪɫɢɪɨɜɤɢ, ms, ɧɟ ɛɨɥɟɟ 150 
Ɍɨɱɧɨɫɬɶ ɩɨɞɞɟɪɠɚɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɲɢɧɚɯ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɬɚɬɢɱɟɫɤɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, %, ɧɟ ɯɭɠɟ 

±0,5 

 
5.4 Ɉɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɜɵɩɪɹɦɢɬɟɥɶɧɨɝɨ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɵɩɪɹɦɢɬɟɥɶɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 12. 
Ɍɚɛɥɢɰɚ 12 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɵɩɪɹɦɢɬɟɥɶɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
Ɍɢɩ ɌɋɁɉ-4000/15 ȼ ɍɏɅ4  
ɇɚɢɦɟɧɨɜɚɧɢɟ Ɂɧɚɱɟɧɢɟ 
ɂɫɩɨɥɧɟɧɢɟ - ɬɪɟɯɮɚɡɧɵɣ, ɫɭɯɨɣ, ɞɥɹ 
ɜɧɭɬɪɟɧɧɟɣ ɭɫɬɚɧɨɜɤɢ 

- 

Ɇɨɳɧɨɫɬɶ (ɪɚɫɱɟɬɧɚɹ), kVA 3600(2300) 
ɇɚɩɪɹɠɟɧɢɟ ɫɟɬɟɜɨɣ ɨɛɦɨɬɤɢ (ɋɈ) U1, 
kV 

10,5 

ɇɚɩɪɹɠɟɧɢɟ ɜɟɧɬɢɥɶɧɨɣ ɨɛɦɨɬɤɢ (ȼɈ) 
U2, V 

770 

ɋɯɟɦɚ ɢ ɝɪɭɩɩɚ ɫɨɟɞɢɧɟɧɢɹ Y/Δ-11 
Ʉɥɚɫɫ ɩɟɪɟɝɪɭɡɨɤ 7 (200% ɧɨɦɢɧɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ 

ɬɨɤɚ ɜɨɡɛɭɠɞɟɧɢɹ, 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ 50 ɫ) 

Ɉɯɥɚɠɞɟɧɢɟ ȿɫɬɟɫɬɜɟɧɧɨɟ, ɜɨɡɞɭɲɧɨɟ 
 

5.5 Ɉɛɳɢɟ ɬɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɬɢɪɢɫɬɨɪɧɨɦɭ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɸ 
 
Ɉɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 

 Ɍɢɪɢɫɬɨɪɧɵɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɟɞɢɧɢɱɧɵɯ ɬɪɟɯɮɚɡɧɵɯ 
ɦɨɫɬɨɜ, ɫɨɟɞɢɧɟɧɧɵɯ ɩɚɪɚɥɥɟɥɶɧɨ ɩɨ ɩɨɫɬɨɹɧɧɨɦɭ ɢ ɩɟɪɟɦɟɧɧɨɦɭ ɬɨɤɭ, 
ɢ ɢɦɟɟɬ 100% ɪɟɡɟɪɜɢɪɨɜɚɧɢɟ. 

 ȼ ɤɚɠɞɨɦ ɩɥɟɱɟ ɭɫɬɚɧɨɜɥɟɧɵ ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɢɟ ɫɢɥɨɜɵɟ 
ɩɪɟɞɨɯɪɚɧɢɬɟɥɢ ɞɥɹ ɡɚɳɢɬɵ ɨɬ ɜɧɭɬɪɟɧɧɢɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ. 



 

50 
 

ɉɪɟɞɭɫɦɨɬɪɟɧɵ ɜɧɟɲɧɢɟ RC – ɰɟɩɢ, ɜɤɥɸɱɟɧɧɵɟ ɦɟɠɞɭ ɮɚɡɧɵɦɢ 
ɲɢɧɚɦɢ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɞɥɹ ɡɚɳɢɬɵ ɨɬ ɤɨɦɦɭɬɚɰɢɨɧɧɵɯ 
ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ. 

 ɇɚ ɫɬɨɪɨɧɚɯ ɩɨɫɬɨɹɧɧɨɝɨ ɢ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɤɚɠɞɨɝɨ ɢɡ ɬɢɪɢɫɬɨɪɧɵɯ 
ɦɨɫɬɨɜ ɭɫɬɚɧɨɜɥɟɧɵ ɪɚɡɴɟɞɢɧɢɬɟɥɢ. 

Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ Ɍɉ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 13. 
Ɍɚɛɥɢɰɚ 13 – Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɬɢɪɢɫɬɨɪɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ 
ɉɚɪɚɦɟɬɪ Ɂɧɚɱɟɧɢɟ 
ɑɢɫɥɨ ɩɚɪɚɥɥɟɥɶɧɵɯ ɬɢɪɢɫɬɨɪɨɜ ɜ ɩɥɟɱɟ, ɲɬ 1 
ɇɨɦɢɧɚɥɶɧɵɣ ɩɨɫɬɨɹɧɧɵɣ ɜɵɯɨɞɧɨɣ ɬɨɤ ɤɚɠɞɨɝɨ ɦɨɫɬɚ, Ⱥ 2970 
ɇɨɦɢɧɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɧɚɩɪɹɠɟɧɢɹ ɩɢɬɚɸɳɟɣ ɫɟɬɢ 50 
ɇɚɩɪɹɠɟɧɢɹ ɩɢɬɚɸɳɟɣ ɫɟɬɢ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ, ɥɢɧɟɣɧɨɟ, Ƚɰ 770 
ɉɨɫɬɨɹɧɧɵɣ ɜɵɯɨɞɧɨɣ ɬɨɤ ɤɚɠɞɨɝɨ ɦɨɫɬɚ ɜ ɪɟɠɢɦɟ 
ɩɟɪɟɝɪɭɡɤɢ ɞɥɢɬɟɥɶɧɨɫɬɶɸ ɧɟ ɛɨɥɟɟ 50 ɫ ɢɡ ɫɨɫɬɨɹɧɢɹ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɧɚɝɪɭɡɤɢ ɧɨɦɢɧɚɥɶɧɵɦ ɬɨɤɨɦ, Ⱥ 

5400 

ȼɟɪɯɧɟɟ ɪɚɛɨɱɟɟ ɡɧɚɱɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɨɤɪɭɠɚɸɳɟɝɨ 
ɜɨɡɞɭɯɚ, 0ɋ 
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ɒɤɚɮɵ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ ɋȼ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɧɚ ɜɫɟɯ ɋɢɫɬɟɦɚɯ Ɍɋȼ 
ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɫɬ.№№1-21 ɢ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ, ɧɚ 
ɚɝɪɟɝɚɬɟ ɞɥɹ ɫɨɡɞɚɧɢɹ ɜɢɞɢɦɨɝɨ ɪɚɡɪɵɜɚ ɜ ɰɟɩɢ ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ. 

Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɣ ɪɟɝɭɥɹɬɨɪ ɜɨɡɛɭɠɞɟɧɢɹ (ȺɊȼ) ɢɦɟɟɬ ɫɟɪɬɢɮɢɤɚɬ ɧɚ 
ɫɨɨɬɜɟɬɫɬɜɢɟ ɫɬɚɧɞɚɪɬɚ ȺɈ «ɋɈ ȿɗɋ» ɋɌɈ 59012820.29.160.20.001-2012. Ⱦɜɚ 
ɢɞɟɧɬɢɱɧɵɯ ɢ ɪɚɜɧɨɰɟɧɧɵɯ ɰɢɮɪɨɜɵɯ ɤɚɧɚɥɚ, ɤɚɠɞɵɣ ɢɯ ɤɨɬɨɪɵɯ ɜɤɥɸɱɚɟɬ ɜ 
ɫɟɛɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɪɟɝɭɥɹɬɨɪ ɜɨɡɛɭɠɞɟɧɢɹ ɢ ɫɢɫɬɟɦɭ ɢɦɩɭɥɶɫɧɨ-ɮɚɡɨɜɨɝɨ 
ɭɩɪɚɜɥɟɧɢɹ. ɇɨɪɦɚɥɶɧɨ ɤɚɧɚɥɵ ɪɚɛɨɬɚɸɬ ɤɚɤ ɪɟɝɭɥɹɬɨɪɵ ɧɚɩɪɹɠɟɧɢɹ ɜ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ. ȼ ȺɊȼ ɜɫɬɪɨɟɧ ɪɭɱɧɨɣ ɪɟɝɭɥɹɬɨɪ ɜɨɡɛɭɠɞɟɧɢɹ. 
Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɣ ɪɟɝɭɥɹɬɨɪ ɜɨɡɛɭɠɞɟɧɢɹ ɪɟɚɥɢɡɨɜɵɜɚɟɬ ɉɂȾ ɡɚɤɨɧ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɪɭɱɧɨɣ ɪɟɝɭɥɹɬɨɪ ɬɨɤɚ ɪɟɚɥɢɡɨɜɵɜɚɟɬ ɉɂ ɡɚɤɨɧ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. 
Ɋɟɡɟɪɜɢɪɨɜɚɧɢɟ ɬɢɪɢɫɬɨɪɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ, ɫɨɫɬɨɹɳɟɝɨ ɢɡ ɞɜɭɯ 
ɬɢɪɢɫɬɨɪɧɵɯ ɦɨɫɬɨɜ, ɫɨɫɬɚɜɥɹɟɬ 100%. ɉɪɢ ɨɬɤɚɡɟ ɪɚɛɨɬɚɸɳɟɝɨ ɦɨɫɬɚ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɛɟɡɭɞɚɪɧɵɣ ɩɟɪɟɯɨɞ ɧɚ ɪɟɡɟɪɜɧɵɣ ɬɢɪɢɫɬɨɪɧɵɣ 
ɦɨɫɬ ɛɟɡ ɨɝɪɚɧɢɱɟɧɢɣ ɪɟɠɢɦɨɜ ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ. 

 
5.6 Ɏɭɧɤɰɢɢ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ 
 
ɋɢɫɬɟɦɚ ɜɨɡɛɭɠɞɟɧɢɹ ɋɌɋ-425-2970-2,5 ɍɏɅ4 ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɫɟ 

ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɟɠɢɦɵ ɪɚɛɨɬɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ: 
 ɇɚɱɚɥɶɧɨɟ ɜɨɡɛɭɠɞɟɧɢɟ ɨɬ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɢ ɨɬ ɫɢɫɬɟɦɵ ɩɨɫɬɨɹɧɧɨɝɨ 

ɬɨɤɚ 
 ɫɬɚɧɰɢɢ ɫ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɜɵɛɨɪɨɦ ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ ɢ ɢɧɞɢɤɚɰɢɟɣ 

ɢɫɬɨɱɧɢɤɚ; 
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 Ⱥɜɬɨɦɚɬɢɱɟɫɤɨɟ ɭɪɚɜɧɢɜɚɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɫ ɧɚɩɪɹɠɟɧɢɟɦ 
ɫɟɬɢ ɩɟɪɟɞ ɜɤɥɸɱɟɧɢɟɦ ɝɟɧɟɪɚɬɨɪɚ ɜ ɫɟɬɶ ɦɟɬɨɞɨɦ ɬɨɱɧɨɣ 
ɫɢɧɯɪɨɧɢɡɚɰɢɢ; 

 ȼɤɥɸɱɟɧɢɟ ɜ ɫɟɬɶ ɦɟɬɨɞɨɦ ɬɨɱɧɨɣ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɢ ɪɭɱɧɨɣ 
ɫɢɧɯɪɨɧɢɡɚɰɢɢ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ ɷɧɟɪɝɨɫɢɫɬɟɦɵ; 

 ȼɤɥɸɱɟɧɢɟ ɜ ɫɟɬɶ ɦɟɬɨɞɨɦ ɫɚɦɨɫɢɧɯɪɨɧɢɡɚɰɢɢ (ɩɪɢ ɥɢɤɜɢɞɚɰɢɢ 
ɚɜɚɪɢɣɧɵɯ ɪɟɠɢɦɨɜ ɜ ɫɢɫɬɟɦɟ); 

 ɍɫɬɨɣɱɢɜɭɸ ɪɚɛɨɬɭ ɝɟɧɟɪɚɬɨɪɚ ɧɚ ɯɨɥɨɫɬɨɦ ɯɨɞɭ; 
 Ɋɚɛɨɬɭ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɫ ɧɚɝɪɭɡɤɚɦɢ ɢ ɩɟɪɟɝɪɭɡɤɚɦɢ; 
 Ɏɨɪɫɢɪɨɜɤɭ ɜɨɡɛɭɠɞɟɧɢɹ ɫ ɡɚɞɚɧɧɨɣ ɤɪɚɬɧɨɫɬɶɸ ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɢ ɬɨɤɭ 

ɩɪɢ ɧɚɪɭɲɟɧɢɹɯ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ, ɜɵɡɵɜɚɸɳɢɯ ɫɧɢɠɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ 
ɲɢɧɚɯ ɫɬɚɧɰɢɢ. 

 Ɍɪɟɛɭɟɦɵɟ ɤɪɚɬɧɨɫɬɢ ɮɨɪɫɢɪɨɜɤɢ ɩɨ ɬɨɤɭ – ɧɟ ɦɟɧɟɟ 2.0, ɩɨ ɧɚɩɪɹɠɟɧɢɸ 
– ɧɟ ɦɟɧɟɟ 2.5; 

 Ɋɚɡɜɨɡɛɭɠɞɟɧɢɟ ɩɪɢ ɧɚɪɭɲɟɧɢɹɯ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ, ɜɵɡɵɜɚɸɳɢɯ 
ɭɜɟɥɢɱɟɧɢɟ 

 ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɲɢɧɚɯ ɫɬɚɧɰɢɢ; 
 ɍɫɬɨɣɱɢɜɭɸ ɪɚɛɨɬɭ ɜ ɩɟɪɟɯɨɞɧɵɯ ɢ ɚɜɚɪɢɣɧɵɯ ɪɟɠɢɦɚɯ; 
 Ɋɚɛɨɬɭ ɜ ɪɟɠɢɦɟ ɧɟɞɨɜɨɡɛɭɠɞɟɧɢɹ, ɞɨɩɭɫɤɚɟɦɭɸ ɝɟɧɟɪɚɬɨɪɨɦ; 
 Ɉɝɪɚɧɢɱɟɧɢɟ ɩɨɬɪɟɛɥɹɟɦɨɣ ɪɟɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ ɭɫɬɪɨɣɫɬɜɨɦ 

ɨɝɪɚɧɢɱɟɧɢɹ 
 ɦɢɧɢɦɚɥɶɧɨɝɨ ɜɨɡɛɭɠɞɟɧɢɹ (ɞɚɥɟɟ ɈɆȼ) ɩɪɢ ɩɨɜɵɲɟɧɢɢ ɧɚɩɪɹɠɟɧɢɹ ɜ 

ɷɧɟɪɝɨɫɢɫɬɟɦɟ, ɭɦɟɧɶɲɟɧɢɢ ɬɨɤɚ ɪɨɬɨɪɚ ɢ ɩɟɪɟɯɨɞɚ ɝɟɧɟɪɚɬɨɪɚ ɜ ɪɟɠɢɦ 
ɧɟɞɨɜɨɡɛɭɠɞɟɧɢɹ ɫ ɜɵɯɨɞɨɦ ɡɚ ɝɪɚɧɢɰɵ, ɞɨɩɭɫɤɚɟɦɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ 
ɝɟɧɟɪɚɬɨɪɚ; 

 Ɉɝɪɚɧɢɱɟɧɢɟ ɩɟɪɟɝɪɭɡɤɢ ɩɨ ɬɨɤɭ ɪɨɬɨɪɚ; 
 Ɉɝɪɚɧɢɱɟɧɢɟ ɩɟɪɟɝɪɭɡɤɢ ɩɨ ɬɨɤɭ ɫɬɚɬɨɪɚ; 
 Ɉɝɪɚɧɢɱɟɧɢɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɬɨɤɚ ɪɨɬɨɪɚ; 
 Ⱥɜɬɨɦɚɬɢɱɟɫɤɨɟ ɢ ɪɭɱɧɨɟ ɭɩɪɚɜɥɟɧɢɟ ɫɢɫɬɟɦɨɣ ɜɨɡɛɭɠɞɟɧɢɹ ɜ ɪɟɠɢɦɚɯ 

ɩɭɫɤɚ ɢ ɨɫɬɚɧɨɜɚ ɝɟɧɟɪɚɬɨɪɚ, ɚ ɬɚɤɠɟ ɜ ɨɩɵɬɟ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ (ɞɚɥɟɟ ɏɏ) 
ɢ ɄɁ ɝɟɧɟɪɚɬɨɪɚ; 

 Ƚɚɲɟɧɢɟ ɩɨɥɹ ɩɪɢ ɧɨɪɦɚɥɶɧɨɦ ɨɫɬɚɧɨɜɟ ɩɟɪɟɜɨɞɨɦ ɬɢɪɢɫɬɨɪɨɜ ɜ 
ɢɧɜɟɪɬɨɪɧɵɣ ɪɟɠɢɦ; 

 Ƚɚɲɟɧɢɟ ɩɨɥɹ ɜ ɚɜɚɪɢɣɧɵɯ ɪɟɠɢɦɚɯ ɩɟɪɟɜɨɞɨɦ ɬɢɪɢɫɬɨɪɨɜ ɜ 
ɢɧɜɟɪɬɨɪɧɵɣ ɪɟɠɢɦ ɢ ɨɬɤɥɸɱɟɧɢɟɦ ɚɜɬɨɦɚɬɚ ɝɚɲɟɧɢɹ ɩɨɥɹ; 

 Ⱥɜɬɨɦɚɬɢɱɟɫɤɭɸ ɪɚɡɝɪɭɡɤɭ ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɪɟɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ ɞɨ ɧɭɥɹ 
(cos φ = 1) ɩɪɢ ɩɥɚɧɨɜɨɦ ɨɫɬɚɧɨɜɟ ɝɟɧɟɪɚɬɨɪɚ; 

 Ɉɬɤɥɸɱɟɧɢɟ ɨɬ ɫɟɬɢ ɨɩɟɪɚɬɨɪɨɦ ɢɥɢ ɚɜɬɨɦɚɬɢɱɟɫɤɢ, ɜ ɬɨɦ ɱɢɫɥɟ, ɩɨɞ 
ɞɟɣɫɬɜɢɟɦ ɡɚɳɢɬ; 
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5.7 Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ ɫɢɫɬɟɦɵ 
  

ɋɢɫɬɟɦɚ ɜɨɡɛɭɠɞɟɧɢɹ ɤɥɚɫɫɢɮɢɰɢɪɭɟɬɫɹ, ɤɚɤ ɫɢɫɬɟɦɚ ɫɨ 100%-ɧɵɦ 
ɪɟɡɟɪɜɢɪɨɜɚɧɢɟɦ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶɧɨ-ɭɩɪɚɜɥɹɸɳɟɝɨ ɤɚɧɚɥɚ, ɬɨ ɟɫɬɶ ɜ ɫɨɫɬɚɜɟ 
ɫɢɫɬɟɦɵ ɫɨɞɟɪɠɢɬɫɹ 2 ɬɢɪɢɫɬɨɪɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɢ 2 ɪɟɝɭɥɹɬɨɪɚ 
ɜɨɡɛɭɠɞɟɧɢɹ, ɤɚɠɞɵɣ ɢɡ ɤɨɬɨɪɵɯ ɫɩɨɫɨɛɟɧ ɩɨɥɧɨɰɟɧɧɨ ɜɵɩɨɥɧɹɬɶ ɮɭɧɤɰɢɢ 
ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ. ȼ ɪɚɛɨɬɟ ɧɚɯɨɞɢɬɫɹ ɨɞɢɧ ɢɡ ɤɚɧɚɥɨɜ – ɨɞɢɧ ɫɢɥɨɜɨɣ 
ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɢ ɨɞɢɧ ɪɟɝɭɥɹɬɨɪ. ȼɬɨɪɨɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶɧɨ-ɭɩɪɚɜɥɹɸɳɢɣ 
ɤɚɧɚɥ ɩɪɢ ɷɬɨɦ ɧɚɯɨɞɢɬɫɹ ɜ ɫɨɫɬɨɹɧɢɢ «Ƚɨɪɹɱɟɝɨ ɪɟɡɟɪɜɚ» - ɧɚ ɧɟɝɨ ɩɨɞɚɧɨ 
ɩɢɬɚɧɢɟ ɢ ɜɫɟ ɰɟɩɢ ɢɡɦɟɪɟɧɢɣ, ɧɨ ɬɢɪɢɫɬɨɪɧɵɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɤɚɧɚɥɚ 
ɨɬɤɥɸɱɟɧ (ɢɦɩɭɥɶɫɵ ɭɩɪɚɜɥɟɧɢɹ ɫɧɹɬɵ), ɚ ɬɟɪɦɢɧɚɥ ɜɯɨɞɧɵɯ ɤɨɦɚɧɞ ɪɟɝɭɥɹɬɨɪɚ 
ɡɚɛɥɨɤɢɪɨɜɚɧ. 

ȼ ɥɸɛɨɣ ɦɨɦɟɧɬ, ɜ ɫɥɭɱɚɟ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɪɚɛɨɱɟɝɨ ɤɚɧɚɥɚ ɢɥɢ ɩɨ ɪɟɲɟɧɢɸ 
ɨɩɟɪɚɬɨɪɚ, ɪɟɡɟɪɜɧɵɣ ɤɚɧɚɥ ɦɨɠɟɬ ɛɵɬɶ ɜɜɟɞɟɧ ɜ ɪɚɛɨɬɭ, ɩɪɢ ɷɬɨɦ ɪɚɛɨɱɢɣ ɤɚɧɚɥ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɜɵɜɨɞɢɬɫɹ ɜ ɪɟɡɟɪɜ. ȿɫɥɢ ɜɵɜɨɞ ɤɚɧɚɥɚ ɜ ɪɟɡɟɪɜ ɩɪɨɢɡɨɲɟɥ ɩɨ 
ɩɪɢɱɢɧɟ ɧɟɢɫɩɪɚɜɧɨɫɬɢ, ɜɜɨɞ ɟɝɨ ɜ ɪɚɛɨɬɭ ɜɨɡɦɨɠɟɧ ɬɨɥɶɤɨ ɜɪɭɱɧɭɸ, ɫ ɦɟɫɬɧɨɝɨ 
ɢɧɠɟɧɟɪɧɨɝɨ ɩɭɥɶɬɚ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ, ɩɨɫɥɟ ɭɫɬɪɚɧɟɧɢɹ ɧɟɢɫɩɪɚɜɧɨɫɬɢ. 
ɉɪɢ ɜɵɜɨɞɟ ɤɚɧɚɥɚ ɜ ɪɟɡɟɪɜ ɨɩɟɪɚɬɨɪɨɦ, ɨɛɪɚɬɧɵɣ ɜɜɨɞ ɤɚɧɚɥɚ ɜ ɪɚɛɨɬɭ ɬɚɤɠɟ 
ɦɨɠɟɬ ɛɵɬɶ ɜɵɩɨɥɧɟɧ ɨɩɟɪɚɬɨɪɨɦ ɞɢɫɬɚɧɰɢɨɧɧɨ ɢɥɢ ɩɨ ɦɟɫɬɭ. 

Ɋɚɛɨɱɢɦ ɫɬɚɧɨɜɢɬɫɹ ɤɚɧɚɥ, ɧɚ ɤɨɬɨɪɵɣ ɩɟɪɜɵɦ ɩɨɫɬɭɩɚɟɬ ɩɢɬɚɧɢɟ. ɉɪɢ 
ɨɞɧɨɜɪɟɦɟɧɧɨɦ ɩɨɫɬɭɩɥɟɧɢɢ ɩɢɬɚɧɢɹ ɪɚɛɨɱɢɦ, ɩɨ ɭɦɨɥɱɚɧɢɸ, ɫɬɚɧɨɜɢɬɫɹ ɤɚɧɚɥ 
№1. 

ɋɟɤɰɢɹ ɫɢɥɨɜɚɹ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ 
ɋɟɤɰɢɹ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɜɜɨɞɚ ɜ ɫɢɫɬɟɦɭ ɜɨɡɛɭɠɞɟɧɢɹ (ɋȼ) ɫɢɥɨɜɵɯ 

ɰɟɩɟɣ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɨɬ ɜɵɩɪɹɦɢɬɟɥɶɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɞɥɹ ɱɟɝɨ ɧɚ 
ɤɪɵɲɭ ɫɟɤɰɢɢ ɜɵɜɟɞɟɧɵ ɲɢɧɵ ɫ ɬɟɪɦɢɧɚɥɚɦɢ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɜɧɟɲɧɢɯ 
ɫɢɥɨɜɵɯ ɤɚɛɟɥɟɣ. ȼɧɭɬɪɢ ɫɟɤɰɢɢ ɪɚɡɦɟɳɟɧɵ RC-ɰɟɩɢ, ɡɚɳɢɳɚɸɳɢɟ 
ɬɢɪɢɫɬɨɪɧɵɟ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɨɬ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɧɚ ɫɬɨɪɨɧɟ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ, 
ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ (1 ɤɨɦɩɥɟɤɬ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɢɬɚɧɢɹ 
ɜɧɟɲɧɢɯ ɡɚɳɢɬ) ɢ ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɩɢɬɚɧɢɹ ɜɬɨɪɢɱɧɵɯ ɰɟɩɟɣ ɋȼ ɧɚɩɪɹɠɟɧɢɟɦ 
ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ: 

 ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɋɇ ɫɢɫɬɟɦɵ, ɩɪɟɨɛɪɚɡɭɸɳɢɟ ɧɚɩɪɹɠɟɧɢɟ ȼɈ 
ɜɵɩɪɹɦɢɬɟɥɶɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜ ɧɚɩɪɹɠɟɧɢɟ ɩɢɬɚɧɢɹ ɜɬɨɪɢɱɧɵɯ 
ɰɟɩɟɣ ɫ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦɢ ɜɵɤɥɸɱɚɬɟɥɹɦɢ ɧɚ ɜɵɫɨɤɨɣ ɫɬɨɪɨɧɟ; 

 ɫɨɝɥɚɫɭɸɳɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɞɥɹ ɩɢɬɚɧɢɹ ɪɟɝɭɥɹɬɨɪɨɜ ɜɨɡɛɭɠɞɟɧɢɹ ɨɬ 
ɰɟɩɟɣ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɫ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦɢ ɜɵɤɥɸɱɚɬɟɥɹɦɢ ɧɚ ɫɬɨɪɨɧɟ; 

 ɚɜɬɨɦɚɬɢɱɟɫɤɢɟ ɜɵɤɥɸɱɚɬɟɥɢ ɰɟɩɟɣ ɫɢɧɯɪɨɧɢɡɚɰɢɢ ɪɟɝɭɥɹɬɨɪɨɜ ɫ 
ɧɚɩɪɹɠɟɧɢɟɦ ɩɢɬɚɧɢɹ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ; 

 ɰɟɩɢ ɜɜɨɞɚ ɪɟɡɟɪɜɧɨɝɨ ɩɢɬɚɧɢɹ 3ɯ380V ɨɬ ɋɇ ɫɬɚɧɰɢɢ, ɢɫɩɨɥɶɡɭɟɦɨɝɨ 
ɞɥɹ ɩɢɬɚɧɢɹ ɜɟɧɬɢɥɹɬɨɪɨɜ ɬɢɪɢɫɬɨɪɧɵɯ ɦɨɫɬɨɜ ɢ ɩɢɬɚɧɢɹ ɜɬɨɪɢɱɧɵɯ 
ɰɟɩɟɣ ɋȼ ɩɪɢ ɧɚɥɚɞɤɟ. 
 

ɋɟɤɰɢɹ ɬɢɪɢɫɬɨɪɧɚɹ 
ɋɟɤɰɢɹ ɫɨɫɬɨɢɬ ɢɡ 2-ɯ ɨɞɢɧɚɤɨɜɵɯ ɨɬɫɟɤɨɜ, ɜ ɤɚɠɞɨɦ ɢɡ ɤɨɬɨɪɵɯ ɪɚɡɦɟɳɟɧ 
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ɬɢɪɢɫɬɨɪɧɵɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɨɞɧɨɝɨ ɢɡ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶɧɨ-ɭɩɪɚɜɥɹɸɳɢɯ 
ɤɚɧɚɥɨɜ ɋȼ. 

Ɍɢɪɢɫɬɨɪɧɵɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɫɨɫɬɨɢɬ ɢɡ ɨɞɧɨɝɨ ɷɥɟɦɟɧɬɚɪɧɨɝɨ ɦɨɫɬɚ ɫ 
ɨɞɧɢɦ ɬɢɪɢɫɬɨɪɨɦ ɜ ɤɚɠɞɨɦ ɢɡ 6 ɩɥɟɱ. Ɍɢɪɢɫɬɨɪ ɡɚɳɢɳɟɧ ɫɢɥɨɜɵɦ 
ɩɪɟɞɨɯɪɚɧɢɬɟɥɟɦ ɢ ɢɧɞɢɜɢɞɭɚɥɶɧɵɦɢ RC-ɰɟɩɹɦɢ, ɫɧɢɦɚɸɳɢɦɢ 
ɤɨɦɦɭɬɚɰɢɨɧɧɵɟ ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ. ɍɩɪɚɜɥɟɧɢɟ ɬɢɪɢɫɬɨɪɨɦ ɜɵɩɨɥɧɹɟɬɫɹ ɱɟɪɟɡ 
ɨɩɬɢɱɟɫɤɢɣ ɞɪɚɣɜɟɪ – ɢɦɩɭɥɶɫ ɭɩɪɚɜɥɟɧɢɹ ɩɨɫɬɭɩɚɟɬ ɧɚ ɞɪɚɣɜɟɪ ɨɬ ɪɟɝɭɥɹɬɨɪɚ 
ɩɨ ɩɥɚɫɬɢɤɨɜɨɣ ɨɩɬɢɱɟɫɤɨɣ ɥɢɧɢɢ (POF Versatile Link). Ⱦɪɚɣɜɟɪ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, 
ɝɟɧɟɪɢɪɭɟɬ ɬɨɤɨɜɵɣ ɢɦɩɭɥɶɫ, ɨɬɤɪɵɜɚɸɳɢɣ ɬɢɪɢɫɬɨɪ. ɉɢɬɚɧɢɟ ɞɪɚɣɜɟɪɚ 
ɜɵɩɨɥɧɟɧɨ ɱɟɪɟɡ ɝɚɥɶɜɚɧɢɱɟɫɤɭɸ ɪɚɡɜɹɡɤɭ, ɨɛɟɫɩɟɱɢɜɚɸɳɭɸ ɬɪɟɛɭɟɦɵɣ 
ɭɪɨɜɟɧɶ ɢɡɨɥɹɰɢɢ ɰɟɩɟɣ ɜɨɡɛɭɠɞɟɧɢɹ ɨɬ ɜɬɨɪɢɱɧɵɯ ɰɟɩɟɣ ɋȼ. 
Ɉɯɥɚɠɞɟɧɢɟ ɦɨɫɬɨɜ – ɤɨɫɜɟɧɧɨɟ ɜɨɡɞɭɲɧɨɟ. 
Ɍɢɪɢɫɬɨɪɧɵɣ ɦɨɫɬ ɢɦɟɟɬ ɜɵɤɚɬɧɭɸ ɤɨɧɫɬɪɭɤɰɢɸ – ɩɪɢ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɦɨɫɬ 
ɦɨɠɟɬ ɛɵɬɶ ɢɡɜɥɟɱɟɧ ɢɡ ɬɢɪɢɫɬɨɪɧɨɣ ɫɟɤɰɢɢ ɞɥɹ ɪɟɦɨɧɬɚ ɛɟɡ ɫɧɹɬɢɹ 
ɜɨɡɛɭɠɞɟɧɢɹ ɫ ȽȽ – ɜɨɡɛɭɠɞɟɧɢɟ ɩɪɢ ɷɬɨɦ ɛɭɞɟɬ ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ ɢɫɩɪɚɜɧɵɦ 
ɤɚɧɚɥɨɦ. 

ɋɟɤɰɢɹ ɫɢɥɨɜɚɹ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ 
ɋɟɤɰɢɹ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɋȼ ɤ ɪɨɬɨɪɭ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ, ɞɥɹ 

ɱɟɝɨ ɜ ɟɟ ɧɢɠɧɟɣ ɱɚɫɬɢ ɜɵɩɨɥɧɟɧɵ ɫɢɥɨɜɵɟ ɬɟɪɦɢɧɚɥɵ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ 
ɜɧɟɲɧɢɯ ɫɢɥɨɜɵɯ ɤɚɛɟɥɟɣ. ȼ ɫɟɤɰɢɢ ɫɤɨɦɩɨɧɨɜɚɧɚ ɚɩɩɚɪɚɬɭɪɚ ɝɚɲɟɧɢɹ ɩɨɥɹ ɢ 
ɡɚɳɢɬɵ ɪɨɬɨɪɚ: 

 ɚɜɬɨɦɚɬ ɝɚɲɟɧɢɹ ɩɨɥɹ ȺȽɉ, ɫɧɚɛɠɟɧ ɞɜɭɦɹ ɧɟɡɚɜɢɫɢɦɵɦɢ 
ɪɚɫɰɟɩɢɬɟɥɹɦɢ; 

 ɤɨɧɬɚɤɬɨɪɵ ɲɭɧɬɢɪɨɜɚɧɢɹ ɪɨɬɨɪɚ (ɄɒɊ), ɩɨɞɤɥɸɱɚɸɳɢɟ ɤ ɪɨɬɨɪɭ ȽȽ 
ɛɥɨɤɢ ɪɚɡɪɹɞɧɵɯ ɪɟɡɢɫɬɨɪɨɜ; 

 ɬɢɪɢɫɬɨɪɧɵɣ ɪɚɡɪɹɞɧɢɤ, ɭɫɬɚɧɨɜɥɟɧɧɵɣ ɩɚɪɚɥɥɟɥɶɧɨ ɄɒɊ ɢ 
ɲɭɧɬɢɪɭɸɳɢɣ ɪɨɬɨɪ ɧɚ ɪɚɡɪɹɞɧɵɟ ɪɟɡɢɫɬɨɪɵ ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ 
ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɧɚ ɫɬɨɪɨɧɟ ɜɵɩɪɹɦɥɟɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɋȼ; 

 ɚɜɬɨɦɚɬɢɱɟɫɤɢɟ ɜɵɤɥɸɱɚɬɟɥɢ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɰɟɩɟɣ ɩɢɬɚɧɢɹ ȺɊȼ; 
 ɬɢɪɢɫɬɨɪɧɵɣ ɤɨɪɨɬɤɨɡɚɦɵɤɚɬɟɥɶ, ɲɭɧɬɢɪɭɸɳɢɣ ɳɟɬɨɱɧɵɣ ɚɩɩɚɪɚɬ ȽȽ 

ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɞɭɝɨɜɨɝɨ ɄɁ ɢ ɡɚɦɵɤɚɸɳɢɣ ɤɨɧɬɭɪ ɬɨɤɚ ɪɨɬɨɪɚ ɞɥɹ 
ɫɧɹɬɢɹ ɧɚɝɪɭɡɤɢ ɫ ɬɢɪɢɫɬɨɪɧɵɯ ɦɨɫɬɨɜ ɩɪɢ ɢɯ ɩɟɪɟɤɥɸɱɟɧɢɢ; 

 ɫɯɟɦɚ ɧɚɱɚɥɶɧɨɝɨ ɜɨɡɛɭɠɞɟɧɢɹ (ɇȼ), ɩɨɡɜɨɥɹɸɳɚɹ ɫɧɚɛɠɚɬɶ ɪɨɬɨɪ ȽȽ 
ɩɨɫɬɨɹɧɧɵɦ ɬɨɤɨɦ ɧɚ ɧɚɱɚɥɶɧɨɦ ɷɬɚɩɟ ɫɚɦɨɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ. 
ɋɯɟɦɚ ɩɨɥɭɱɚɟɬ ɩɢɬɚɧɢɟ ɤɚɤ ɨɬ ɫɟɬɢ ɋɇ 3ɯ380V ɫɬɚɧɰɢɢ ɱɟɪɟɡ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪ, ɬɚɤ ɢ ɨɬ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɫɬɚɧɰɢɢ 220V. ȼɵɛɨɪ 
ɢɫɬɨɱɧɢɤɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ, ɩɪɢ ɧɚɥɢɱɢɢ ɩɟɪɟɦɟɧɧɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ ɩɢɬɚɧɢɟ ɫɯɟɦɵ ɇȼ ɜɵɩɨɥɧɹɟɬɫɹ ɩɟɪɟɦɟɧɧɵɦ ɬɨɤɨɦ, ɫ 
ɩɨɫɥɟɞɭɸɳɢɦ 3-ɮɚɡɧɵɦ ɜɵɩɪɹɦɥɟɧɢɟɦ, ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɋɇ 
ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɩɪɨɰɟɫɫ ɇȼ ɜɵɩɨɥɧɹɟɬɫɹ ɨɬ ȺȻ ɫɬɚɧɰɢɢ. 

ɋɟɤɰɢɹ ɭɩɪɚɜɥɟɧɢɹ ɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ (ɋɍɊ) 
ɋɟɤɰɢɹ ɫɨɞɟɪɠɢɬ ɚɩɩɚɪɚɬɭɪɭ ɭɩɪɚɜɥɟɧɢɹ ɫɢɫɬɟɦɨɣ ɜɨɡɛɭɠɞɟɧɢɹ, 

ɬɟɪɦɢɧɚɥɵ ɜɯɨɞɧɵɯ ɤɨɦɚɧɞ ɭɩɪɚɜɥɟɧɢɹ, ɜɵɯɨɞɧɵɯ ɫɢɝɧɚɥɨɜ ɢ ɫɟɬɟɜɵɟ 
ɢɧɬɟɪɮɟɣɫɵ ɞɥɹ ɢɧɬɟɝɪɚɰɢɢ ɋȼ ɜ ɰɢɮɪɨɜɵɟ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ. 
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ȼ ɫɟɤɰɢɢ ɭɫɬɚɧɨɜɥɟɧɨ 2 ɪɟɝɭɥɹɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ, ɤɚɠɞɵɣ ɢɡ ɤɨɬɨɪɵɯ 
ɹɜɥɹɟɬɫɹ ɭɩɪɚɜɥɹɸɳɟɣ ɫɬɪɭɤɬɭɪɨɣ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶɧɨ-
ɭɩɪɚɜɥɹɸɳɟɝɨ ɤɚɧɚɥɚ ɋȼ. Ɋɟɝɭɥɹɬɨɪ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɨɟ 
ɭɫɬɪɨɣɫɬɜɨ, ɨɛɴɟɞɢɧɹɸɳɟɟ ɮɭɧɤɰɢɢ ɭɩɪɚɜɥɹɸɳɟɝɨ ɤɨɧɬɪɨɥɥɟɪɚ, 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɪɟɝɭɥɹɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ, ɫɢɫɬɟɦɵ ɢɦɩɭɥɶɫɧɨ-ɮɚɡɨɜɨɝɨ 
ɭɩɪɚɜɥɟɧɢɹ ɬɢɪɢɫɬɨɪɧɵɦɢ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹɦɢ, ɢ ɫɢɫɬɟɦɵ ɦɨɧɢɬɨɪɢɧɝɚ ɋȼ. 
ɉɨɞ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɪɟɝɭɥɹɬɨɪɨɦ ɜɨɡɛɭɠɞɟɧɢɹ (ȺɊȼ) ɩɨɧɢɦɚɟɬɫɹ ɭɫɬɪɨɣɫɬɜɨ, 
ɜɵɩɨɥɧɹɸɳɟɟ ɮɭɧɤɰɢɢ: 

 ɩɨɞɞɟɪɠɚɧɢɹ ɧɚ ɜɵɜɨɞɚɯ ȽȽ ɢɥɢ ɧɚ ɲɢɧɚɯ ɫɬɚɧɰɢɢ ɡɚɞɚɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 
ɫ ɡɚɞɚɧɧɵɦɢ ɫɬɚɬɢɡɦɨɦ ɢ ɬɨɱɧɨɫɬɶɸ; 

 ɨɛɟɫɩɟɱɟɧɢɹ ɭɫɬɨɣɱɢɜɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɜɨɡɛɭɠɞɟɧɢɹ ɜɨ ɜɫɟɯ ɪɟɠɢɦɚɯ 
ɪɚɛɨɬɵ ɝɟɧɟɪɚɬɨɪɚ; 

 ɩɨɜɵɲɟɧɢɹ ɩɪɟɞɟɥɨɜ ɫɬɚɬɢɱɟɫɤɨɣ ɢ ɞɢɧɚɦɢɱɟɫɤɨɣ ɭɫɬɨɣɱɢɜɨɫɬɢ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɩɭɬɟɦ ɢɧɬɟɧɫɢɜɧɨɝɨ ɞɟɦɩɮɢɪɨɜɚɧɢɹ ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɢɯ 
ɤɨɥɟɛɚɧɢɣ, ɜɨɡɧɢɤɚɸɳɢɯ ɜɫɥɟɞɫɬɜɢɟ ɩɟɪɟɯɨɞɧɵɯ ɩɪɨɰɟɫɫɨɜ ɜ 
ɷɧɟɪɝɨɫɢɫɬɟɦɟ; 

 ɨɝɪɚɧɢɱɟɧɢɹ ɬɨɤɨɜ ɜɨɡɛɭɠɞɟɧɢɹ ɫ ɰɟɥɶɸ ɡɚɳɢɬɵ ȽȽ ɢ ɚɩɩɚɪɚɬɭɪɵ ɫɢɫɬɟɦɵ 
ɜɨɡɛɭɠɞɟɧɢɹ ɜ ɚɧɨɪɦɚɥɶɧɵɯ ɪɟɠɢɦɚɯ. 
Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɮɭɧɤɰɢɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɧɚ ɋȼ ɞɨɥɠɧɵ 

ɛɵɬɶ ɩɨɞɚɧɵ ɰɟɩɢ ɧɚɩɪɹɠɟɧɢɹ ȽȽ, ɧɨ ɩɪɢ ɢɯ ɨɬɤɥɸɱɟɧɢɢ ɪɟɝɭɥɹɬɨɪ ɦɨɠɟɬ 
ɪɚɛɨɬɚɬɶ ɜ Ɋɭɱɧɨɦ ɪɟɠɢɦɟ, ɤɚɤ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɪɟɝɭɥɹɬɨɪ ɬɨɤɚ ɜɨɡɛɭɠɞɟɧɢɹ. 
ɉɪɢ ɷɬɨɦ ɨɝɪɚɧɢɱɢɬɟɥɶ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɬɨɤɚ ɪɨɬɨɪɚ ɢ ɨɝɪɚɧɢɱɢɬɟɥɶ ɩɟɪɟɝɪɭɡɤɢ 
ɪɨɬɨɪɚ ɨɫɬɚɸɬɫɹ ɜ ɪɚɛɨɬɟ. 

Ʉ ɮɭɧɤɰɢɹɦ ɭɩɪɚɜɥɹɸɳɟɝɨ ɤɨɧɬɪɨɥɥɟɪɚ ɨɬɧɨɫɹɬɫɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ 
ɮɭɧɤɰɢɢ: 

- ɇɚɱɚɥɶɧɨɟ ɜɨɡɛɭɠɞɟɧɢɟ, ɩɪɟɞɩɨɥɚɝɚɸɳɟɟ ɭɩɪɚɜɥɟɧɢɟ ɤɨɧɬɚɤɬɨɪɚɦɢ 
ɧɚɱɚɥɶɧɨɝɨ ɜɨɡɛɭɠɞɟɧɢɹ ɜ ɫɟɤɰɢɢ ɫɢɥɨɜɨɣ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɢ ɜɵɩɨɥɧɟɧɢɟ 
ɚɥɝɨɪɢɬɦɚ ɩɥɚɜɧɨɝɨ ɩɨɞɴɟɦɚ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɫɬɚɬɨɪɟ ȽȽ ɞɨ ɡɚɞɚɧɧɨɝɨ ɡɧɚɱɟɧɢɹ; 

- ɉɨɞɝɨɧɤɚ ɧɚɩɪɹɠɟɧɢɹ ȽȽ ɤ ɧɚɩɪɹɠɟɧɢɸ ɷɧɟɪɝɨɫɢɫɬɟɦɵ, ɮɭɧɤɰɢɹ, 
ɢɫɩɨɥɶɡɭɟɦɚɹ ɩɪɢ ɬɨɱɧɨɣ ɫɢɧɯɪɨɧɢɡɚɰɢɢ ɝɟɧɟɪɚɬɨɪɚ ɫ ɫɟɬɶɸ; 
ɍɩɪɚɜɥɟɧɢɟ ɜɨɡɛɭɠɞɟɧɢɟɦ ɜ ɩɪɨɰɟɫɫɟ ɫɚɦɨɫɢɧɯɪɨɧɢɡɚɰɢɢ. Ⱥɥɝɨɪɢɬɦ 
ɚɤɬɢɜɢɪɭɟɬɫɹ ɜɧɟɲɧɟɣ ɤɨɦɚɧɞɨɣ «ɋɚɦɨɫɢɧɯɪɨɧɢɡɚɰɢɹ», ɩɨ ɤɨɬɨɪɨɣ 
ɜɵɩɨɥɧɹɟɬɫɹ ɝɚɲɟɧɢɟ ɩɨɥɹ ȽȽ (ɜ ɫɥɭɱɚɟ, ɟɫɥɢ ȽȽ ɛɵɥ ɜɨɡɛɭɠɞɟɧ), ɲɭɧɬɢɪɨɜɚɧɢɟ 
ɪɨɬɨɪɚ ɜɤɥɸɱɟɧɢɟɦ ɤɨɧɬɚɤɬɨɪɨɜ ɄɒɊ ɜ ɫɟɤɰɢɢ ɫɢɥɨɜɨɣ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɢ 
ɨɠɢɞɚɧɢɟ ɜɤɥɸɱɟɧɢɹ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ. ɉɪɢ ɜɤɥɸɱɟɧɢɢ ɝɟɧɟɪɚɬɨɪɚ ɜ 
ɫɟɬɶ ɫ ɧɟɤɨɬɨɪɨɣ ɡɚɞɟɪɠɤɨɣ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜɨɡɛɭɠɞɟɧɢɟ ȽȽ ɢ ɩɨɞɝɨɧɤɚ 
ɪɟɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ ȽȽ ɤ ɧɭɥɸ (Q→0). ɉɨɫɥɟ ɱɟɝɨ ɜɨɡɦɨɠɧɨ ɭɩɪɚɜɥɟɧɢɟ 
ɪɟɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɶɸ ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞ «Ȼɨɥɶɲɟ», «Ɇɟɧɶɲɟ»; 

- ɍɩɪɚɜɥɟɧɢɟ ɜɨɡɛɭɠɞɟɧɢɟɦ ɜ ɩɪɨɰɟɫɫɟ ɧɨɪɦɚɥɶɧɨɝɨ ɨɫɬɚɧɨɜɚ ɬɭɪɛɢɧɵ. 
Ɏɭɧɤɰɢɹ ɚɤɬɢɜɢɪɭɟɬɫɹ ɜɧɟɲɧɟɣ ɤɨɦɚɧɞɨɣ «Ɉɫɬɚɧɨɜ», ɩɨ ɤɨɬɨɪɨɣ ɪɟɚɤɬɢɜɧɚɹ 
ɦɨɳɧɨɫɬɶ ȽȽ ɩɥɚɜɧɨ ɫɝɨɧɹɟɬɫɹ ɞɨ ɧɭɥɹ (Q→0), ɚ ɩɨɫɥɟ ɨɬɤɥɸɱɟɧɢɹ ȽȽ ɨɬ ɫɟɬɢ 
ɜɵɩɨɥɧɹɟɬɫɹ ɝɚɲɟɧɢɟ ɩɨɥɹ ȽȽ. 

- Ɋɟɝɭɥɹɬɨɪɵ (ȺɊȼ1 ɢ ȺɊȼ2) ɫɜɹɡɚɧɵ ɦɟɠɞɭ ɫɨɛɨɣ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ 
ɲɢɧɨɣ (ɩɨ CAN-ɢɧɬɟɪɮɟɣɫɭ), ɢ ɜ ɫɥɭɱɚɟ ɢɫɩɪɚɜɧɨɫɬɢ ɪɟɝɭɥɹɬɨɪɨɜ ɪɟɡɟɪɜɧɵɣ 
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ɪɟɝɭɥɹɬɨɪ ɤɨɧɬɪɨɥɢɪɭɟɬ ɫɨɫɬɨɹɧɢɟ ɪɚɛɨɱɟɝɨ, ɜ ɬɨɦ ɱɢɫɥɟ, ɜɵɩɨɥɧɹɟɬ ɫɥɟɠɟɧɢɟ 
ɡɚ ɭɫɬɚɜɤɨɣ. ȼɫɥɟɞɫɬɜɢɟ ɱɟɝɨ, ɩɟɪɟɤɥɸɱɟɧɢɟ ɤɚɧɚɥɨɜ (ɜɪɭɱɧɭɸ ɢɥɢ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢ) ɧɟ ɜɵɡɵɜɚɟɬ ɢɡɦɟɧɟɧɢɹ ɪɟɠɢɦɚ ɜɨɡɛɭɠɞɟɧɢɹ. ȼ ɛɨɥɟɟ ɲɢɪɨɤɨɦ 
ɫɦɵɫɥɟ ɫɥɟɠɟɧɢɟ ɩɨɡɜɨɥɹɟɬ ɪɟɡɟɪɜɧɨɦɭ ɪɟɝɭɥɹɬɨɪɭ ɜɵɹɜɢɬɶ ɧɟɢɫɩɪɚɜɧɨɫɬɶ 
ɪɚɛɨɱɟɝɨ ɪɟɝɭɥɹɬɨɪɚ, ɟɫɥɢ ɪɟɠɢɦ ɜɨɡɛɭɠɞɟɧɢɹ ɜɵɲɟɥ ɡɚ ɝɪɚɧɢɰɵ, ɨɩɪɟɞɟɥɟɧɧɵɟ 
ɨɝɪɚɧɢɱɢɬɟɥɹɦɢ ɢɥɢ ɬɟɤɭɳɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɪɟɡɟɪɜɧɨɝɨ ɪɟɝɭɥɹɬɨɪɚ. ȼ ɬɚɤɨɦ 
ɫɥɭɱɚɟ ɪɟɡɟɪɜɧɵɣ ɪɟɝɭɥɹɬɨɪ ɫɨɨɛɳɚɟɬ ɪɚɛɨɱɟɦɭ ɨ ɟɝɨ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɢ 
ɩɟɪɟɜɨɞɢɬ ɭɩɪɚɜɥɟɧɢɟ ɧɚ ɫɟɛɹ. 
ɉɟɪɟɜɨɞ ɭɩɪɚɜɥɟɧɢɹ ɧɚ ɪɟɡɟɪɜɧɵɣ ɪɟɝɭɥɹɬɨɪ ɜɵɩɨɥɧɹɟɬɫɹ ɬɚɤɠɟ ɩɪɢ 
ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɩɢɬɚɧɢɹ, ɰɟɩɟɣ ɫɢɧɯɪɨɧɢɡɚɰɢɢ ɢɥɢ ɰɟɩɟɣ ɧɚɩɪɹɠɟɧɢɹ ɪɚɛɨɱɟɝɨ 
ɪɟɝɭɥɹɬɨɪɚ. ȼ ɩɨɫɥɟɞɧɟɦ ɫɥɭɱɚɟ, ɟɫɥɢ ɜɬɨɪɨɣ ɪɟɝɭɥɹɬɨɪ ɬɚɤɠɟ ɧɟɢɫɩɪɚɜɟɧ, 
ɜɵɩɨɥɧɹɟɬɫɹ ɩɟɪɟɜɨɞ ɚɤɬɢɜɧɨɝɨ ɪɟɝɭɥɹɬɨɪɚ ɜ ɪɟɠɢɦ ɪɭɱɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ. ȼ 
ɨɫɬɚɥɶɧɵɯ ɫɥɭɱɚɹɯ, ɩɪɢ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɪɟɡɟɪɜɧɨɝɨ ɪɟɝɭɥɹɬɨɪɚ, ɜɵɩɨɥɧɹɟɬɫɹ 
ɚɜɚɪɢɣɧɨɟ ɝɚɲɟɧɢɟ ɩɨɥɹ ɨɬɤɥɸɱɟɧɢɟɦ ȺȽɉ. 

Ɋɟɝɭɥɹɬɨɪ ɫɢɥɶɧɨɝɨ ɞɟɣɫɬɜɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɨɧɰɟɪɧɚ «ɋɢɥɨɜɵɟ ɦɚɲɢɧɵ» 
ɫɟɪɬɢɮɢɰɢɪɨɜɚɧ ɩɨ ɋɌɈ 59012820.29.160.20.001-2012 «Ɍɪɟɛɨɜɚɧɢɹ ɤ ɫɢɫɬɟɦɚɦ 
ɜɨɡɛɭɠɞɟɧɢɹ ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɪɟɝɭɥɹɬɨɪɚɦ ɜɨɡɛɭɠɞɟɧɢɹ ɫɢɥɶɧɨɝɨ ɞɟɣɫɬɜɢɹ 
ɫɢɧɯɪɨɧɧɵɯ ɝɟɧɟɪɚɬɨɪɨɜ». 

 
5.8 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɪɟɲɟɧɢɹ 
 
Ɋɟɲɟɧɢɹ ɩɨ ɭɩɪɚɜɥɟɧɢɸ ɫɢɫɬɟɦɨɣ ɜɨɡɛɭɠɞɟɧɢɹ. 
Ɇɟɫɬɧɨɟ ɭɩɪɚɜɥɟɧɢɟ ɫɢɫɬɟɦɨɣ ɜɨɡɛɭɠɞɟɧɢɹ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨɫɪɟɞɫɬɜɨɦ 

ɢɧɠɟɧɟɪɧɨɝɨ ɩɭɥɶɬɚ – ɩɚɧɟɥɶɧɨɝɨ ɤɨɦɩɶɸɬɟɪɚ ɫ ɫɟɧɫɨɪɧɵɦ ɷɤɪɚɧɨɦ, 
ɜɫɬɪɨɟɧɧɨɝɨ ɜ ɞɜɟɪɶ ɫɟɤɰɢɢ ɭɩɪɚɜɥɟɧɢɹ ɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɳɢɬɚ ɜɨɡɛɭɠɞɟɧɢɹ. 

ɂɧɠɟɧɟɪɧɵɣ ɩɭɥɶɬ ɢɦɟɟɬ ɩɨɥɧɵɣ ɧɚɛɨɪ ɨɪɝɚɧɨɜ ɭɩɪɚɜɥɟɧɢɹ (ɤɨɦɚɧɞ) ɢ 
ɨɬɨɛɪɚɠɚɟɬ ɜɫɟ ɩɚɪɚɦɟɬɪɵ ɢ ɫɢɝɧɚɥɵ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɫɢɫɬɟɦɨɣ 
ɜɨɡɛɭɠɞɟɧɢɹ ɜɨ ɜɫɟɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɢ ɚɜɚɪɢɣɧɵɯ ɪɟɠɢɦɚɯ. 

ɋɨɨɛɳɟɧɢɹ ɨ ɬɟɤɭɳɢɯ ɧɟɢɫɩɪɚɜɧɨɫɬɹɯ ɋȼ ɨɬɨɛɪɚɠɚɸɬɫɹ ɧɚ ɨɬɞɟɥɶɧɨɦ 
ɷɤɪɚɧɟ ɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 4. 
 

 

Ɋɢɫɭɧɨɤ 4 - ɗɤɪɚɧ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ 
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Ⱦɢɫɬɚɧɰɢɨɧɧɨɟ ɭɩɪɚɜɥɟɧɢɟ ɫɢɫɬɟɦɨɣ ɜɨɡɛɭɠɞɟɧɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɬ 
ɋȺɍ ȽȺ ɢ ɫ ɐɉɍ ɫɬɚɧɰɢɢ ɫ ɩɨɦɨɳɶɸ ɫɭɳɟɫɬɜɭɸɳɢɯ ɨɪɝɚɧɨɜ ɭɩɪɚɜɥɟɧɢɹ ɢ 
ɫɪɟɞɫɬɜ ɨɬɨɛɪɚɠɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ. Ⱦɨɩɨɥɧɢɬɟɥɶɧɨ ɩɪɨɟɤɬɢɪɭɸɬɫɹ ɰɟɩɢ ɤɨɦɚɧɞ 
ɭɩɪɚɜɥɟɧɢɹ ɢ ɰɟɩɢ ɢɧɞɢɤɚɰɢɢ ɢ ɫɢɝɧɚɥɢɡɚɰɢɢ, ɯɚɪɚɤɬɟɪɧɵɟ ɞɥɹ 2-ɤɚɧɚɥɶɧɵɯ 
ɫɢɫɬɟɦ ɫɨ 100%-ɧɵɦ ɪɟɡɟɪɜɢɪɨɜɚɧɢɟɦ ɢ ɨɬɫɭɬɫɬɜɭɸɳɢɟ ɜ ɫɭɳɟɫɬɜɭɸɳɟɣ 
ɫɢɫɬɟɦɟ: ɤɨɦɚɧɞɵ ɩɟɪɟɤɥɸɱɟɧɢɹ ɤɚɧɚɥɨɜ, ɤɨɦɚɧɞɵ ɜɤɥɸɱɟɧɢɹ ɩɨɞɱɢɧɟɧɧɨɝɨ 
ɪɟɝɭɥɹɬɨɪɚ ɪɟɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ (Q = const) ɢ ɤɨɦɚɧɞɵ ɜɤɥɸɱɟɧɢɹ ɪɟɝɭɥɹɬɨɪɚ 
ɬɨɤɚ ɪɨɬɨɪɚ (ɪɭɱɧɨɝɨ ɪɟɠɢɦɚ ȺɊȼ). 

Ɉɫɧɨɜɧɵɟ ɤɨɦɚɧɞɵ ɭɩɪɚɜɥɟɧɢɹ ɩɨɫɬɭɩɚɸɬ ɧɚ ɜɯɨɞɧɨɣ ɬɟɪɦɢɧɚɥ ɫɟɤɰɢɢ 
ɋɍɊ ɱɟɪɟɡ ɪɟɥɟ-ɩɨɜɬɨɪɢɬɟɥɢ, ɪɚɛɨɬɚɸɳɢɟ ɨɬ ɨɩɟɪɚɬɢɜɧɨɝɨ ɬɨɤɚ ɫɬɚɧɰɢɢ 
ɧɚɩɪɹɠɟɧɢɟɦ 220V ɢ ɤɨɦɦɭɬɢɪɭɸɳɢɟ ɰɟɩɢ ɜɯɨɞɧɵɯ ɨɩɬɪɨɧɨɜ ɋɍɊ ɫ 
ɧɚɩɪɹɠɟɧɢɟɦ ɭɩɪɚɜɥɟɧɢɹ 24 V. Ⱦɚɧɧɨɟ ɪɟɲɟɧɢɟ ɩɪɢɧɢɦɚɟɬɫɹ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 
ɩɨɦɟɯɨɭɫɬɨɣɱɢɜɨɫɬɢ ɰɟɩɟɣ ɭɩɪɚɜɥɟɧɢɹ ɋȼ. 

 
5.9 Ɋɟɲɟɧɢɹ ɩɨ ɡɚɳɢɬɚɦ ɋȼ ɢ ɰɟɩɟɣ ɜɨɡɛɭɠɞɟɧɢɹ ȽȽ 
 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɍɟɯɧɢɱɟɫɤɢɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ «Ɂɚɦɟɧɚ ɫɢɫɬɟɦɵ 

ɜɨɡɛɭɠɞɟɧɢɹ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ ɫɬ.ɧ. 1-21 ɋɚɪɚɬɨɜɫɤɨɣ Ƚɗɋ», ɩɪɨɟɤɬɧɵɟ 
ɪɟɲɟɧɢɹ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬ ɪɟɚɥɢɡɚɰɢɸ ɡɚɳɢɬ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ ɫɪɟɞɫɬɜɚɦɢ 
ɫɭɳɟɫɬɜɭɸɳɢɯ ɧɚ ɨɛɴɟɤɬɟ ɲɤɚɮɨɜ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ ɡɚɳɢɬ. 

ɉɟɪɟɱɟɧɶ ɡɚɳɢɬ, ɪɟɚɥɢɡɭɟɦɵɯ ɤɨɦɩɥɟɤɬɨɦ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ ɡɚɳɢɬ: 
 ɡɚɳɢɬɚ ɩɪɢ ɧɟɭɫɩɟɲɧɨɦ ɢɧɜɟɪɬɢɪɨɜɚɧɢɢ; 
 ɡɚɳɢɬɚ ɩɪɢ ɩɨɬɟɪɟ ɜɨɡɛɭɠɞɟɧɢɹ; 
 ɡɚɳɢɬɚ ɩɪɢ ɩɨɜɵɲɟɧɢɢ ɧɚɩɪɹɠɟɧɢɹ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɧɚ ɯɨɥɨɫɬɨɦ 

ɯɨɞɭ; 
 ɡɚɳɢɬɚ ɩɪɢ ɩɟɪɟɝɪɭɡɤɟ ɩɨ ɬɨɤɭ ɪɨɬɨɪɚ ɫ ɢɧɬɟɝɪɚɥɶɧɨ-ɡɚɜɢɫɢɦɨɣ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ; 
 ɡɚɳɢɬɚ ɩɪɢ ɫɧɢɠɟɧɢɢ ɱɚɫɬɨɬɵ ɧɚ ɯɨɥɨɫɬɨɦ ɯɨɞɭ; 
 ɡɚɳɢɬɚ ɩɪɢ ɧɟɨɝɪɚɧɢɱɟɧɧɨɣ ɩɨ ɬɨɤɭ ɮɨɪɫɢɪɨɜɤɟ; 
 ɡɚɳɢɬɚ ɩɪɢ ɧɟɨɝɪɚɧɢɱɟɧɧɨɣ ɩɨ ɜɪɟɦɟɧɢ ɮɨɪɫɢɪɨɜɤɟ; 
 ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ; 
 ɬɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ; 
 ɡɚɳɢɬɚ ɨɬ ɫɧɢɠɟɧɢɹ ɢɡɨɥɹɰɢɢ ɰɟɩɟɣ ɪɨɬɨɪɚ.  
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6 Ɍɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ 
 

6.1 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɬɢɪɢɫɬɨɪɧɵɦ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹɦ 
 
Ɍɢɪɢɫɬɨɪɧɵɟ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɜ ɫɢɫɬɟɦɟ ɜɨɡɛɭɠɞɟɧɢɹ ɞɨɥɠɧɵ ɛɵɬɶ 

ɜɵɛɪɚɧɵ ɢɡ ɭɫɥɨɜɢɹ ɨɛɟɫɩɟɱɟɧɢɹ ɜ ɞɥɢɬɟɥɶɧɨɦ ɭɫɬɚɧɨɜɢɜɲɟɦɫɹ ɪɟɠɢɦɟ ɧɟ 
ɦɟɧɟɟ 110% ɧɨɦɢɧɚɥɶɧɵɯ ɡɧɚɱɟɧɢɣ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ. ȼ 
ɬɢɪɢɫɬɨɪɧɵɯ ɫɢɫɬɟɦɚɯ ɜɨɡɛɭɠɞɟɧɢɹ ɬɪɟɛɭɟɬɫɹ ɩɪɟɞɟɥɶɧɨ ɬɨɱɧɨɟ ɫɨɛɥɸɞɟɧɢɟ 
ɪɚɜɟɧɫɬɜɚ Uɩɪɟɞ.ɮ./Kɤɪ.≈Uɪɨɬ.ɧɨɦ. (ɫ ɭɱɟɬɨɦ ɩɨɬɟɪɶ), ɬɨ ɟɫɬɶ ɨɛɟɫɩɟɱɟɧɢɟ ɢɫɬɨɱɧɢɤɨɦ 
ɩɢɬɚɧɢɹ ɤɪɚɬɧɨɫɬɢ ɮɨɪɫɢɪɨɜɤɢ ɛɟɡ ɟɟ ɡɚɜɵɲɟɧɢɹ ɢɥɢ ɡɚɧɢɠɟɧɢɹ. Ɇɨɳɧɨɫɬɶ 
ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɞɨɥɠɧɚ ɨɩɪɟɞɟɥɹɬɶɫɹ ɢɦɟɧɧɨ ɷɬɢɦ ɧɚɩɪɹɠɟɧɢɟɦ ɢ 
ɧɨɦɢɧɚɥɶɧɵɦ ɬɨɤɨɦ ɜɨɡɛɭɠɞɟɧɢɹ (ɟɫɬɟɫɬɜɟɧɧɨ, ɫ ɭɱɟɬɨɦ ɩɨɬɟɪɶ). ȼ ɪɟɠɢɦɟ 
ɮɨɪɫɢɪɨɜɤɢ ɜɨɡɛɭɠɞɟɧɢɹ ɬɢɪɢɫɬɨɪɧɵɟ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶ 
ɞɜɭɤɪɚɬɧɵɣ ɬɨɤ ɪɨɬɨɪɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɧɨɦɢɧɚɥɶɧɨɦɭ ɡɧɚɱɟɧɢɸ ɬɨɤɚ ɪɨɬɨɪɚ 
ɝɟɧɟɪɚɬɨɪɚ ɜ ɬɟɱɟɧɢɢ ɧɟ ɦɟɧɟɟ: 

 50 ɫɟɤɭɧɞ - ɞɥɹ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ ɫ ɤɨɫɜɟɧɧɨɣ ɨɛɦɨɬɤɨɣ ɨɯɥɚɠɞɟɧɢɹ; 
 20 ɫɟɤɭɧɞ - ɞɥɹ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ ɫ ɮɨɪɫɢɪɨɜɚɧɧɵɦ ɜɨɡɞɭɲɧɵɦ ɢɥɢ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɵɦ ɜɨɞɹɧɵɦ ɨɯɥɚɠɞɟɧɢɟɦ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ. 
Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɫɯɟɦ ɜɵɩɪɹɦɢɬɟɥɟɣ ɩɪɢ ɚɤɬɢɜɧɨ-ɢɧɞɭɤɬɢɜɧɨɣ 

ɧɚɝɪɭɡɤɟ. 
ȼɵɛɨɪ ɬɢɪɢɫɬɨɪɚ ɩɨ ɧɚɩɪɹɠɟɧɢɸ. 
ɉɪɢ ɜɵɛɨɪɟ ɬɢɪɢɫɬɨɪɚ ɞɥɹ ɬɪɟɯɮɚɡɧɨɣ ɦɨɫɬɨɜɨɣ ɫɯɟɦɵ ɧɟɨɛɯɨɞɢɦɨ 

ɫɨɛɥɸɫɬɢ ɞɜɚ ɭɫɥɨɜɢɹ. 
ɉɟɪɜɨɟ ɭɫɥɨɜɢɟ: 
 ௎మ௎ⅆబ = Ͳ,Ͷʹ͹ ȼ                                                                                              (6.1) 

 
ɝɞɟ U2 – ɮɚɡɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; 
       Ud0 – ɧɚɩɪɹɠɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɤɨɬɨɪɨɟ ɞɨɩɭɫɤɚɟɬɫɹ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɣ 
ɮɨɪɫɢɪɨɜɤɟ; 
       Ʉɮ = 2,5 – ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɫɢɪɨɜɤɢ. 
 ܷ݀Ͳ =  Ͷʹͷ ˘ ʹ,ͷ = ͳͲ͸ʹ,ͷ ȼ                                                                 (6.2) 

 ௎మ௎ⅆబ = ଻଼ହଵ଴଺ଶ,ହ = Ͳ,Ͷʹ͹                                                                                 (6.3) 

 
ɑɬɨ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɸ 
ȼɬɨɪɨɟ ɭɫɥɨɜɢɟ: 
 ௎ˑ˄˓ 𝑚𝑎𝑥௎ⅆబ = ͳ,Ͳͷ                                                                                             (6.4) 

 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ: 
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 ܷˑ˄˓. ݉𝑎𝑥 =  ͳͲ͸ʹ,ͷ ˘ ͳ,Ͳͷ =  ͳͳͳͷ,͸ В                                              (6.5) 
 
ɝɞɟ Uɨɛɪ.max – ɦɚɤɫɢɦɚɥɶɧɨɟ ɨɛɪɚɬɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɤɨɬɨɪɨɟ ɫɩɨɫɨɛɟɧ ɜɵɞɟɪɠɚɬɶ 
ɜɟɧɬɢɥɶ. 
 

ȼɵɛɨɪ ɬɢɪɢɫɬɨɪɚ ɩɨ ɬɨɤɭ. 
ɇɟɨɛɯɨɞɢɦɨ ɫɨɛɥɸɫɬɢ ɞɜɚ ɭɫɥɨɜɢɹ. 
ɉɟɪɜɨɟ ɭɫɥɨɜɢɟ:  

  𝐼˕ ːˑˏ ≥  𝐼КЗ/ͳͷ 
 𝐼˕ ːˑˏ =  КЗ I˘ 𝐼Т =  ͳ,ͷ ˘ ʹͶʹ͸,ͷ =  ͵͸͵ͻ,͹ А                                     (6.6) 

 
ɝɞɟ ɄɁ I = 1,5 – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɩɨ ɬɨɤɭ. 
      Iɬ – ɞɨɩɭɫɬɢɦɨɟ ɡɧɚɱɟɧɢɟ ɬɨɤɚ (Ⱥ), ɩɪɨɩɭɫɤɚɟɦɨɝɨ ɱɟɪɟɡ ɬɢɪɢɫɬɨɪ. 
 𝐼˕ =  К𝐼 𝑥 𝐼ːˑˏ =  Ͳ.ͺͳ͹ ˘ ʹͻ͹Ͳ =  ʹͶʹ͸,ͷ А                                        (6.7) 
  
ɝɞɟ ɄI = 0,817 – ɤɨɷɮɮɢɰɢɟɧɬ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣ ɫɨɨɬɧɨɲɟɧɢɟ ɬɨɤɨɜ. 
      Iɧɨɦ = 2970 Ⱥ -ɧɨɦɢɧɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɬɨɤɚ. 
 𝐼ˍˊ =  ሺ𝐼ʹ˗ ːˑˏ ˘ ͳͲͲ%ሻ/ ܷКЗ% =  ሺͶʹ͹Ͳ ˘ ͳͲͲ%ሻ/ͳͲ% =                      =  Ͷʹ͹ͲͲ А                                                                                           (6.8) 
 
ɝɞɟ UɄɁ%= 5-10% 
      I2ɮ ɧɨɦ – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɜɬɨɪɢɱɧɨɣ ɨɛɦɨɬɤɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, (Ⱥ) 
      I2ɮ ɪɚɫɱ – ɪɚɫɱɟɬɧɵɣ ɬɨɤ ɜɬɨɪɢɱɧɨɣ ɨɛɦɨɬɤɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, (Ⱥ) 
 𝐼ˍˊ /ͳͷ =  Ͷʹ͹ͲͲ/ͳͷ =  ʹͺͶ͸,͸ А                                                                 (6.9) 
 ͵͸͵ͻ,͹ А ≥  ʹͺͶ͸,͸ А 

ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɟɧɨ. 
ȼɬɨɪɨɟ ɭɫɥɨɜɢɟ: 

 
I2ɮ ɧɨɦ ≥ I2ɮ ɪɚɫɱ 

 𝐼ʹ˗ ˓˃˔ч =  К𝐼 𝑥 К𝑖 ˘ 𝐼ːˑˏ =  Ͳ,ͺͳ͹ ˘ ͳ,ͳ ˘ ʹͻ͹Ͳ =  ʹ͸͸ͻ А             (6.10) 
 
ɝɞɟ Ʉi  = 1,1 
 ʹͺͶ͸,͸ А ≥  ʹ͸͸ͻ А 
 

ȼɬɨɪɨɟ ɭɫɥɨɜɢɟ ɫɨɛɥɸɞɟɧɨ. 
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Ɍɢɪɢɫɬɨɪ ɜɵɛɢɪɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɚɫɫɱɢɬɚɧɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ.  
 

6.2 Ɋɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ ɬɨɤɨɜ ɜɵɩɪɹɦɢɬɟɥɶɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
 
Ɍɨɤɢ ɜ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɪɟɠɢɦɚɯ 
Ɏɚɡɧɵɣ ɬɨɤ ɜɵɩɪɹɦɢɬɟɥɶɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ ɫɬɨɪɨɧɟ 10,5 kV ɩɪɢ 

ɧɨɦɢɧɚɥɶɧɨɦ ɬɨɤɟ ɜɨɡɛɭɠɞɟɧɢɹ: 
 𝐼ͳ. = ܧܶ  𝐼݂. .𝑥 К𝐼 ܯܱܰ ˔˘/Кܶܧ =  ʹ͹ͲͲ 𝑥 Ͳ,ͺͳ͹/ሺͳͲͷͲͲ/͹ͺͷሻ  = =  ʹʹͲͷ,ͻ/ͳ͵,͵ͺ =  ͳ͸Ͷ,ͺ 𝐴                                                                             (6.11) 

 
ɝɞɟ If.NOM = 2700 Ⱥ – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɪɨɬɨɪɚ ȽȽ; 

ɄI.ɫɯ = 0,817 – ɤɨɷɮɮɢɰɢɟɧɬ ɫɯɟɦɵ ɬɪɟɯɮɚɡɧɨɝɨ ɜɵɩɪɹɦɥɟɧɢɹ ɩɨ ɬɨɤɭ; 
ɄTE = 10500/785 = 13,38 – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɜɵɩɪɹɦɢɬɟɥɶɧɨɝɨ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. 
Ɏɚɡɧɵɣ ɬɨɤ Ɍȿ ɧɚ ɫɬɨɪɨɧɟ 10,5kV ɩɪɢ ɞɜɭɤɪɚɬɧɨɣ ɮɨɪɫɢɪɨɜɤɟ 

ɜɨɡɛɭɠɞɟɧɢɹ: 
 𝐼ͳ. .ܧܶ = ܨʹ  ʹ 𝑥 𝐼ͳ. = ܧܶ  ʹ 𝑥 ͳ͸Ͷ,ͺ = ͵ʹͻ,͹ 𝐴                                    (6.12) 

 
ɇɚɩɪɹɠɟɧɢɟ ɪɨɬɨɪɚ ɩɪɢ ɧɟɨɝɪɚɧɢɱɟɧɧɨɣ ɮɨɪɫɢɪɨɜɤɟ: 
.ܨܷ  = ܮܷ  ܷͳ. .ܧܶ = 𝑥ܷܿܭ 𝑥 ܯܱܰ  ͹ͺͷ 𝑥 ͳ.͵Ͷ =  ͳͲͷʹ ܸ                  (6.13) 

 
ɝɞɟ U1.TE.NOM = 785V – ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɜɟɧɬɢɥɶɧɨɣ ɨɛɦɨɬɤɢ 
ɜɵɩɪɹɦɢɬɟɥɶɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. 

KU.cx = 1,34 – ɤɨɷɮɮ. ɫɯɟɦɵ ɦɨɫɬɨɜɨɝɨ ɜɵɩɪɹɦɢɬɟɥɹ ɩɨ ɧɚɩɪɹɠɟɧɢɸ. 
 

Ɍɨɤ ɪɨɬɨɪɚ ɩɪɢ ɧɟɨɝɪɚɧɢɱɟɧɧɨɣ ɮɨɪɫɢɪɨɜɤɟ: 
 𝐼ܨ. = ܮܷ .ܨܷ  = ݂ܴ / ܮܷ  ͳͲͷʹ/Ͳ,ͳ͹ =  ͸ͳͺͺ 𝐴                                   (6.14) 

 
ɝɞɟ Rf = 0,1696Ω – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɪɨɬɨɪɚ ȽȽ (ɩɪɢ 15°ɋ, «ɯɨɥɨɞɧɵɣ ɪɨɬɨɪ»). 
 

Ɏɚɡɧɵɣ ɬɨɤ Ɍȿ ɧɚ ɫɬɨɪɨɧɟ 10,5kV ɩɪɢ ɧɟɨɝɪɚɧɢɱɟɧɧɨɣ ɮɨɪɫɢɪɨɜɤɟ: 
 𝐼ͳ. .ܧܶ = ܮܷ  𝐼ܨ. .𝑥 К𝐼 ܮܷ ˔˘К்𝐸 = ͸ͳͺͺ ˘ ଴,଼ଵ଻భబ5బబళఴ5 = ͵͹͹,ͺ 𝐴                        (6.15) 

 

Ɍɨɤɢ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ 
Ɍɨɤ ɬɪɟɯɮɚɡɧɨɝɨ ɄɁ ɧɚ ɫɬɨɪɨɧɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ Ɍȿ (ɛɟɡ ɭɱɟɬɚ 

ɩɨɞɩɢɬɤɢ ɨɬ ɷɧɟɪɝɨɫɢɫɬɟɦɵ): 
 𝐼”ሺ͵ሻ  = .𝑥 𝐼݃ ܩ”ܧ  ݊ / 𝑋”݀ܩ =  ͳ,ͲͲ 𝑥 Ͷʹ͹Ͳ / Ͳ,ʹʹͶ =  ͳͻͲ͸ʹ,ͷ А     (6.16) 
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Ɍɨɤ ɞɜɭɯɮɚɡɧɨɝɨ ɄɁ ɧɚ ɫɬɨɪɨɧɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 

ɜɵɩɪɹɦɢɬɟɥɶɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ (ɛɟɡ ɭɱɟɬɚ ɩɨɞɩɢɬɤɢ ɨɬ ɷɧɟɪɝɨɫɢɫɬɟɦɵ): 
 𝐼”ሺʹሻ  =  ሺ√͵ / ʹሻ 𝐼”ሺ͵ሻ  = ሺ√͵ / ʹሻ 𝑥 ͳͻͲ͸ʹ,ͷ =  ͳ͸Ͷͺͻ А                  (6.17) 

 
Ɇɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɬɨɤɚ ɬɪɟɯɮɚɡɧɨɝɨ ɄɁ ɧɚ ɫɬɨɪɨɧɟ ɜɟɧɬɢɥɶɧɨɣ 

ɨɛɦɨɬɤɢ Ɍȿ, ɩɪɨɬɟɤɚɸɳɟɝɨ ɩɨ ɫɬɨɪɨɧɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 10,5kV: 
 𝑖ሺ͵ሻ  = .ܧܶܵ]  .ܧሺ√͵ ܷͳܶ / ܯܱܰ .ሻ 𝑥 ͳͲͲ%] / ݁𝑘ܯܱܰ ሺ%ሻ ܧܶ  = [͵ͳ͸ͺͲͲͲ/ሺ√͵ 𝑥 ͳͲͷͲͲሻ]/Ͳ,Ͳ͹ =  ʹͶͻͳ,ͷ 𝐴                                                   (6.18) 

 

Ɍɨɤ ɞɜɭɯɮɚɡɧɨɝɨ ɄɁ ɧɚ ɫɬɨɪɨɧɟ ɜɟɧɬɢɥɶɧɨɣ ɨɛɦɨɬɤɢ ɜɵɩɪɹɦɢɬɟɥɶɧɨɝɨ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɩɪɨɬɟɤɚɸɳɢɣ ɩɨ ɫɬɨɪɨɧɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 

 𝑖ሺʹሻ  =  ሺ√͵ / ʹሻ 𝑖ሺ͵ሻ  =  ʹͳͷͷ 𝐴                                                             (6.19) 
 

6.3 ɍɫɬɚɜɤɢ ɬɨɤɨɜɵɯ ɡɚɳɢɬ ɜɵɩɪɹɦɢɬɟɥɶɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
 

Ɂɚɳɢɬɵ ɪɟɚɥɢɡɭɸɬɫɹ ɜ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɨɦ ɤɨɦɩɥɟɤɫɟ. Ⱦɚɬɱɢɤɨɦ ɬɨɤɚ ɞɥɹ 
ɡɚɳɢɬ ɫɥɭɠɚɬ ɤɨɦɩɥɟɤɬɵ ɌɌ (400/5Ⱥ) ɧɚ ɫɬɨɪɨɧɟ ɋɈ (10,5ɤȼ) ɜɵɩɪɹɦɢɬɟɥɶɧɨɝɨ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. 

Ɍɨɤɨɜɵɟ ɡɚɳɢɬɵ ɜɵɩɪɹɦɢɬɟɥɶɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɵɩɨɥɧɹɸɬɫɹ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ «Ɇɟɬɨɞɢɱɟɫɤɢɦɢ ɭɤɚɡɚɧɢɹɦɢ ɩɨ ɧɚɥɚɞɤɟ ɬɢɪɢɫɬɨɪɧɨɣ ɫɢɫɬɟɦɵ 
ɫɚɦɨɜɨɡɛɭɠɞɟɧɢɹ ɫɟɪɢɢ ɋɌɋ ɞɥɹ ɬɭɪɛɨ - ɢ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ» (-Ɇ.: ɋɉɈ 
ɈɊȽɊɗɋ, 1992). Ɇɟɬɨɞɢɤɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɧɚɥɢɱɢɟ ɦɚɤɫɢɦɚɥɶɧɨɣ ɬɨɤɨɜɨɣ 
ɡɚɳɢɬɵ (ɆɌɁ), ɨɬɫɬɪɨɟɧɧɨɣ ɨɬ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɬɨɤɚ, ɜɨɡɦɨɠɧɨɝɨ ɜ ɧɨɪɦɚɥɶɧɵɯ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɪɟɠɢɦɚɯ ȽȽ, ɢ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ (ɌɈ). ɆɌɁ ɞɟɣɫɬɜɭɟɬ ɧɚ 
ɝɚɲɟɧɢɟ ɩɨɥɹ (ȺȽɉ) ɢ ɨɬɤɥɸɱɟɧɢɟ ȽȽ ɨɬ ɫɟɬɢ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ, ɨɬɫɬɪɨɟɧɧɨɣ 
ɨɬ ɜɪɟɦɟɧɢ ɩɟɪɟɝɨɪɚɧɢɹ ɩɪɟɞɨɯɪɚɧɢɬɟɥɟɣ ɬɢɪɢɫɬɨɪɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ. ɌɈ 
ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ȺȽɉ ɢ ɨɬɤɥɸɱɟɧɢɟ ȽȽ ɨɬ ɫɟɬɢ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ. 

ɍɫɬɚɜɤɚ ɦɚɤɫɢɦɚɥɶɧɨɣ ɬɨɤɨɜɨɣ ɡɚɳɢɬɵ Ɇɢɧɢɦɚɥɶɧɵɣ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ 
ɡɚɳɢɬɵ ɧɚ ɫɬɨɪɨɧɟ 10,5ɤȼ ɨɬɫɬɪɚɢɜɚɟɬɫɹ ɢɥɢ ɨɬ ɮɚɡɧɨɝɨ ɬɨɤɚ ɜɵɩɪɹɦɢɬɟɥɶɧɨɝɨ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɢ ɧɟɨɝɪɚɧɢɱɟɧɧɨɣ ɮɨɪɫɢɪɨɜɤɟ I1.TE.UL, ɢɥɢ, ɜɜɢɞɭ ɦɚɥɨɣ 
ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ, ɨɬ ɛɪɨɫɤɚ ɬɨɤɚ ɧɚɦɚɝɧɢɱɢɜɚɧɢɹ Ɍȿ I1.TE.MG, ɜɨɡɦɨɠɧɨɝɨ 
ɩɪɢ ɫɚɦɨɫɢɧɯɪɨɧɢɡɚɰɢɢ ȽȽ. 

Ɍɨɤ ɧɚɦɚɝɧɢɱɢɜɚɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ: 
 𝐼ͳ. .ܧܶ ,ܩܯ =  Ͷ,ͷ 𝑥 𝐼ͳ. .ܧܶ = ܯܱܰ  Ͷ,ͷ 𝑥 ͳ͸Ͷ,ͺ = ͹Ͷͳ,͸ 𝐴                  (6.20) 

 
ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ: 

 𝐼ͳ. .ܧܶ = ܮܷ  ͵͹͹,ͺ 𝐴 <  𝐼ͳ. .ܧܶ = ܩܯ  ͹Ͷͳ,͸ А                                    (6.21) 
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ɍɫɬɚɜɤɚ ɨɬɫɬɪɚɢɜɚɟɬɫɹ ɨɬ ɡɧɚɱɟɧɢɹ ɬɨɤɚ ɧɚɦɚɝɧɢɱɢɜɚɧɢɹ: 
 𝐼 МТЗ. = 𝐼ܰܯ  𝐼ͳ. .ܧܶ = ˅Кː/К ˘ ܩܯ  ͹Ͷͳ,͸ 𝑥 ͳ,ʹ/ͳ,Ͳ =  = ͺͺͻ,ͻ А                                                                                                    (6.22) 

 
ɝɞɟ Ʉɧ = 1.2 – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɡɚɳɢɬɵ; 

Ʉɜ = 1.0 – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ «ɬɨɤɨɜɨɝɨ ɪɟɥɟ»; 

ȼ ɤɚɱɟɫɬɜɟ ɭɫɬɚɜɤɢ ɜɵɛɢɪɚɟɬɫɹ ɡɧɚɱɟɧɢɟ, ɭɞɨɛɧɨɟ ɞɥɹ ɧɚɫɬɪɨɣɤɢ: 
 𝐼 МТЗ =  𝟗૙૙ 𝑨 = ૞, ૝૟ 𝑥 𝐼ͳ. .ܧܶ <ሺܯܱܰ  𝐼 МТЗ.  𝐼ܰሻܯ
 

Ʉɨɷɮɮɢɰɢɟɧɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɆɌɁ ɩɪɢ ɜɵɛɪɚɧɧɨɣ ɭɫɬɚɜɤɟ: 
 Кч. МТЗ =  𝑖ሺʹሻ / 𝐼 МТЗ = ʹͳͷͷ / ͻͲͲ = ʹ,͵ͻ                                     (6.23) 

 Кч. МТЗ −  ˇˑˎˉˈː ˄˞˕˟ > ͳ.ͷ 
 

ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɆɌɁ ɨɬɫɬɪɚɢɜɚɟɬɫɹ ɨɬ ɜɪɟɦɟɧɢ ɩɟɪɟɝɨɪɚɧɢɹ 
ɩɪɟɞɨɯɪɚɧɢɬɟɥɟɣ ɬɢɪɢɫɬɨɪɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ: 

 𝑡 МТЗ =  ሺ૙. ૛ –  ૙. ૝ሻ˔. 
 

ɍɫɬɚɜɤɢ ɆɌɁ (I>TE): 
 𝐼ܶܧ. МТЗ =  𝐼 МТЗ / К˕˕ =  ͻͲͲ / ሺͶͲͲ/ͷሻ  =  ૚૚, ૛૞  𝑨                   (6.24) 

 𝑡ܶܧ. МТЗ =  𝑡 МТЗ =  ૙. ૝ ˔. 
 

ɍɫɬɚɜɤɚ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ 
Ɇɢɧɢɦɚɥɶɧɵɣ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ: 

 𝐼 ТО. = 𝐼ܰܯ  𝑖ሺ͵ሻ 𝑥 Кː =  ʹͶͻͳ,ͷ 𝐴 𝑥 ͳ,Ͷ =  ͵Ͷͺͺ 𝐴                         (6.25) 
 

ɝɞɟ Ʉɧ = 1.4 – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɡɚɳɢɬɵ; 
Ɍɨɤ ɧɚɦɚɝɧɢɱɢɜɚɧɢɹ I1.TE.MG < I ɌɈ.MIN, ɭɫɬɚɜɤɚ ɨɬɫɬɪɚɢɜɚɟɬɫɹ ɨɬ 

I.ТО.MIN. 
Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ: 

 𝐼 ТО =  ૜૞૙૙𝑨 ሺ>  𝐼 ТО.  𝐼ܰሻܯ
 

Ʉɨɷɮɮɢɰɢɟɧɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɌɈ ɩɪɢ ɜɵɛɪɚɧɧɨɣ ɭɫɬɚɜɤɟ: 
 Кч. ТО =  𝐼”ሺʹሻ / 𝐼 ТО =  ͳ͸Ͷͺͻ / ͵ͷͲͲ =  Ͷ,͹                                    (6.26) 



 

62 
 

Кч. ТО ˇˑˎˉˈː ˄˞˕˟ > ʹ.Ͳ 
 

ɍɫɬɚɜɤɢ ɌɈ (I>>TE): 
 𝐼ܶܧ. ТО =  𝐼 ТО / К˕˕ =  ͵ͷͲͲ / ሺͶͲͲ/ͷሻ  =  ૝૜, ૠ૞ 𝑨                        (6.27) 

 𝑡ܶܧ. ТО =  ૙. ૙ ˔ ሺ˄ˈˊ ˅˞ˇˈ˓ˉˍˋ ˅˓ˈˏˈːˋሻ 
 

6.4 Ɂɚɳɢɬɵ ɪɨɬɨɪɚ ȽȽ ɨɬ ɩɟɪɟɝɪɭɡɤɢ 
 

Ɂɚɳɢɬɵ ɪɟɚɥɢɡɭɸɬɫɹ ɜ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɨɦ ɤɨɦɩɥɟɤɫɟ. Ⱦɚɬɱɢɤɨɦ ɬɨɤɚ ɞɥɹ 
ɡɚɳɢɬ ɫɥɭɠɚɬ ɤɨɦɩɥɟɤɬɵ ɌɌ (3000/5Ⱥ) ɧɚ ɜɯɨɞɟ ɫɟɤɰɢɢ ɲɢɬɚ ɜɨɡɛɭɠɞɟɧɢɹ (ɫɨ 
ɫɬɨɪɨɧɵ 785ȼ Ɍȿ). ɇɨɦɢɧɚɥɶɧɨɦɭ ɬɨɤɭ ɪɨɬɨɪɚ If. NOM = 2970Ⱥ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 
ɜɬɨɪɢɱɧɵɣ ɬɨɤ ɌɌ (ɜɯɨɞɧɨɣ ɬɨɤ ɡɚɳɢɬɵ)  

 𝐼ܶܶ. = ܯܱܰ  ʹͻ͹Ͳ / ሺ͵ͲͲͲ/ͷሻ  =  Ͷ,ͻͷ 𝐴                                              (6.28) 
 

Ɂɚɳɢɬɚ (Ip) ɢɦɟɟɬ ɢɧɬɟɝɪɚɥɶɧɨ-ɡɚɜɢɫɢɦɭɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɜɪɟɦɟɧɢ 
ɞɨɩɭɫɬɢɦɨɝɨ ɩɟɪɟɝɪɭɡɚ ɨɬ ɤɪɚɬɧɨɫɬɢ ɩɟɪɟɝɪɭɡɚ ɪɨɬɨɪɚ ɬɨɤɨɦ ɜɨɡɛɭɠɞɟɧɢɹ. 

ɋɢɝɧɚɥɶɧɚɹ ɫɬɭɩɟɧɶ ɡɚɳɢɬɵ ɜɫɬɭɩɚɟɬ ɜ ɪɚɛɨɬɭ ɩɪɢ ɬɨɤɟ If = 1,05 If.nom. 
(If = 3118,5 A → ɜɯɨɞɧɨɣ ɬɨɤ ɡɚɳɢɬɵ 5,2 Ⱥ). 

ɋɬɭɩɟɧɶ I ɡɚɳɢɬɵ ɜɨɡɞɟɣɫɬɜɭɟɬ ɧɚ ɜɤɥɸɱɟɧɢɟ ɪɟɡɟɪɜɧɨɝɨ ɤɚɧɚɥɚ 
ɭɩɪɚɜɥɟɧɢɹ ɋȼ (ɚɜɚɪɢɣɧɨɟ ɩɟɪɟɤɥɸɱɟɧɢɟ ȺɊȼ). 

ɋɬɭɩɟɧɶ II ɜɨɡɞɟɣɫɬɜɭɟɬ ɧɚ ɝɚɲɟɧɢɟ ɩɨɥɹ (ȺȽɉ) ɢ ɨɬɤɥɸɱɟɧɢɟ ȽȽ ɨɬ ɫɟɬɢ. 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɡɚɳɢɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 14. 

Ɍɚɛɥɢɰɚ 14 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɡɚɳɢɬ 
Ʉɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ, If/If.nom 1,10 1,20 1,30 1,40 1,50 2,00 
Ɍɨɤ ɪɨɬɨɪɚ, If, Ⱥ 3267 3564 3861 4158 4455 5940 
ȼɯɨɞɧɨɣ ɬɨɤ ɡɚɳɢɬɵ, Ⱥ 5,45 5,94 6,44 6,93 7,43 9,9 
ȼɪɟɦɹ ɫɬɭɩɟɧɢ I, sec 435 210 150 95 56 18 
ȼɪɟɦɹ ɫɬɭɩɟɧɢ II, sec 450 220 160 105 61 20 

ɉɪɢ ɧɟɨɝɪɚɧɢɱɟɧɧɨɣ ɮɨɪɫɢɪɨɜɤɟ If > 2,20 If.nom. (If = 6534 A → ɜɯɨɞɧɨɣ 
ɬɨɤ ɡɚɳɢɬɵ 10,89 Ⱥ) ɨɬɫɟɱɤɚ ɡɚɳɢɬɵ (Ip>): 

- ɫ ɦɢɧɢɦɚɥɶɧɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ t1=0,1 sec ɜɨɡɞɟɣɫɬɜɭɟɬ ɧɚ ɜɤɥɸɱɟɧɢɟ 
ɪɟɡɟɪɜɧɨɝɨ ɤɚɧɚɥɚ ɭɩɪɚɜɥɟɧɢɹ (ɚɜɚɪɢɣɧɨɟ ɩɟɪɟɤɥɸɱɟɧɢɟ ȺɊȼ); 

- ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ t2=1,0 c – ɧɚ ɝɚɲɟɧɢɟ ɩɨɥɹ (ȺȽɉ) ɢ ɨɬɤɥɸɱɟɧɢɟ ȽȽ 
ɨɬ ɫɟɬɢ. 

ɉɪɢ ɞɥɢɬɟɥɶɧɨɣ ɮɨɪɫɢɪɨɜɤɟ If > 1,80 If.nom. (If = 5346 A → ɜɯɨɞɧɨɣ ɬɨɤ 
ɡɚɳɢɬɵ 8,91 Ⱥ). 

ɉɪɢ t>25 c, ɡɚɳɢɬɚ (Ip>Rg): 
- ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɜɨɡɞɟɣɫɬɜɭɟɬ ɧɚ ɜɤɥɸɱɟɧɢɟ ɪɟɡɟɪɜɧɨɝɨ ɤɚɧɚɥɚ 

ɭɩɪɚɜɥɟɧɢɹ (ɚɜɚɪɢɣɧɨɟ ɩɟɪɟɤɥɸɱɟɧɢɟ ȺɊȼ); 
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- ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ t=1,0 c – ɧɚ ɝɚɲɟɧɢɟ ɩɨɥɹ (ȺȽɉ) ɢ ɨɬɤɥɸɱɟɧɢɟ ȽȽ 
ɨɬ ɫɟɬɢ. 

 
6.5 ɍɫɬɚɜɤɢ ɜɫɬɪɨɟɧɧɵɯ ɨɝɪɚɧɢɱɢɬɟɥɟɣ ɋȼ 

 
Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ȽȽ ɨɬ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ (ɨɝɪɚɧɢɱɢɬɟɥɶ 

ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ) 
ɍɫɬɪɨɣɫɬɜɨ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɬɢɪɢɫɬɨɪɧɵɣ ɪɚɡɪɹɞɧɢɤ ɦɧɨɝɨɤɪɚɬɧɨɝɨ 

ɞɟɣɫɬɜɢɹ, ɭɫɬɚɧɨɜɥɟɧɧɵɣ ɜ ɫɟɤɰɢɢ ɫɢɥɨɜɨɣ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɳɢɬɚ ɜɨɡɛɭɠɞɟɧɢɹ. 
ȼ ɫɥɭɱɚɟ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ ɜ ɰɟɩɹɯ ɪɨɬɨɪɚ ɪɚɡɪɹɞɧɢɤ 

ɦɝɧɨɜɟɧɧɨ ɲɭɧɬɢɪɭɟɬ ɪɨɬɨɪ ɧɚ ɛɥɨɤɢ ɪɚɡɪɹɞɧɵɯ ɪɟɡɢɫɬɨɪɨɜ ɢ ɜɨɡɞɟɣɫɬɜɭɟɬ ɧɚ 
ɜɤɥɸɱɟɧɢɟ ɤɨɧɬɚɤɬɨɪɨɜ. Ʉɨɧɬɚɤɬɨɪɵ ɤɪɚɬɤɨɜɪɟɦɟɧɧɨ ɜɤɥɸɱɚɸɬɫɹ ɩɚɪɚɥɥɟɥɶɧɨ 
ɪɚɡɪɹɞɧɢɤɭ, ɩɪɢ ɷɬɨɦ ɬɢɪɢɫɬɨɪɵ ɪɚɡɪɹɞɧɢɤɚ ɡɚɤɪɵɜɚɸɬɫɹ, ɜɨɫɫɬɚɧɚɜɥɢɜɚɹ 
ɪɚɡɪɹɞɧɢɤ ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɣ ɪɚɛɨɬɵ. 

ɍɫɬɚɜɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɪɚɡɪɹɞɧɢɤɚ. 
ɂɫɩɵɬɚɬɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɢɡɨɥɹɰɢɢ ɪɨɬɨɪɚ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 10-ɢ 

ɤɪɚɬɧɨɦɭ ɧɨɦɢɧɚɥɶɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ ɜɨɡɛɭɠɞɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɦɚɲɢɧɵ, ɧɨ 
ɧɟ ɦɟɧɟɟ 1500 ȼ ɢ ɧɟ ɛɨɥɟɟ 3500 ȼ ɞɟɣɫɬɜɭɸɳɟɝɨ ɡɧɚɱɟɧɢɹ. 

ȼ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɦ ɪɟɠɢɦɟ ɦɚɤɫɢɦɚɥɶɧɵɟ ɦɝɧɨɜɟɧɧɵɟ ɡɧɚɱɟɧɢɹ 
ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɜɵɜɨɞɚɯ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ ɩɪɢ ɬɨɤɟ ɜɨɡɛɭɠɞɟɧɢɹ ɞɨ 1,1 
ɧɨɦɢɧɚɥɶɧɨɝɨ ɧɟ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɲɟ 30% ɚɦɩɥɢɬɭɞɵ ɩɨɥɧɨɝɨ ɢɫɩɵɬɚɬɟɥɶɧɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ ɨɛɦɨɬɤɢ ɜɨɡɛɭɠɞɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɤɨɪɩɭɫɚ. 

ȼ ɧɚɲɟɦ ɫɥɭɱɚɟ, ɞɥɹ ɧɨɦɢɧɚɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɜɨɡɛɭɠɞɟɧɢɹ Uf.n = 425ȼ, 
ɢɫɩɵɬɚɬɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɢɡɨɥɹɰɢɢ ɪɨɬɨɪɚ UHVT = 3500 ȼ. Ⱥɦɩɥɢɬɭɞɚ 
ɞɨɩɭɫɬɢɦɵɯ ɤɨɦɦɭɬɚɰɢɨɧɧɵɯ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɧɚ ɜɵɜɨɞɚɯ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ: 

 ܷܱܸ. = ܨ  Ͳ.͵ ˘ ͵ͷͲͲ ˘ √ʹ =  ͳͶͺͷ В                                                      (6.29) 
 

ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɪɚɡɪɹɞɧɢɤɚ ɨɬɫɬɪɚɢɜɚɟɬɫɹ ɨɬ ɭɪɨɜɧɹ 
ɞɨɩɭɫɬɢɦɵɯ ɤɨɦɦɭɬɚɰɢɨɧɧɵɯ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ: 

= ͳܸܨܷ   ͳ͹ͲͲܸ. 
 

Ɉɝɪɚɧɢɱɢɬɟɥɶ ɩɟɪɟɝɪɭɡɚ ɪɨɬɨɪɚ 
Ɉɝɪɚɧɢɱɢɬɟɥɶ ɪɟɚɥɢɡɨɜɚɧ ɜ ȺɊȼ, ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɨɝɪɚɧɢɱɟɧɢɹ 

ɨɬɫɬɪɚɢɜɚɟɬɫɹ ɨɬ ɫɬɭɩɟɧɢ 1 ɡɚɳɢɬɵ ɪɨɬɨɪɚ ɨɬ ɩɟɪɟɝɪɭɡɚ ɆɉɁ. 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɨɝɪɚɧɢɱɟɧɢɹ ɩɟɪɟɝɪɭɡɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 15: 

Ɍɚɛɥɢɰɚ 15 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɨɝɪɚɧɢɱɟɧɢɹ ɩɟɪɟɝɪɭɡɚ 
ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ 
ɩɨ ɪɨɬɨɪɭ, ɫɟɤɭɧɞɵ 

Ʉɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ, ɨ.ɟ. 
1,1 1,2 1,3 1,4 1,5 2 
3600 240 180 120 100 50 

ɋɢɝɧɚɥɢɡɚɰɢɹ ɨ ɩɟɪɟɝɪɭɡɟ ɜɫɬɭɩɚɟɬ ɜ ɪɚɛɨɬɭ ɩɪɢ ɬɨɤɟ If = 1,05  
If.nom = 3118,5 A. 
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Ɉɝɪɚɧɢɱɢɬɟɥɶ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɬɨɤɚ ɪɨɬɨɪɚ 
Ɉɝɪɚɧɢɱɢɬɟɥɶ ɪɟɚɥɢɡɨɜɚɧ ɜ ȺɊȼ, ɭɫɬɚɜɤɚ ɨɝɪɚɧɢɱɢɬɟɥɹ: 
- ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɪɨɬɨɪɚ ȽȽ ɜ ɫɟɬɢ – 5940Ⱥ 
- ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɪɨɬɨɪɚ ȽȽ ɧɚ ɏɏ – 2530Ⱥ  
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7 ɗɤɨɧɨɦɢɱɟɫɤɢɣ ɪɚɫɱɟɬ 
 

7.1 Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɩɪɨɞɚɠ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
 
Ƚɥɚɜɧɵɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ (ɬɨɜɚɪɨɦ) Ƚɗɋ ɹɜɥɹɸɬɫɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɹ ɢ 

ɦɨɳɧɨɫɬɶ, ɨɧɢ ɜɡɚɢɦɨɫɜɹɡɚɧɵ ɦɟɠɞɭ ɫɨɛɨɣ ɛɚɥɚɧɫɚɦɢ ɦɨɳɧɨɫɬɢ ɢ ɷɧɟɪɝɢɢ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ.  

Ɇɨɳɧɨɫɬɶ, ɜɵɪɚɛɚɬɵɜɚɟɦɚɹ ɫɬɚɧɰɢɟɣ ɪɚɜɧɚ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 
Ƚɗɋ, ɢ ɪɟɚɥɢɡɭɟɬɫɹ ɧɚ ɪɵɧɤɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɚɪɢɮɧɨɣ ɫɬɚɜɤɢ ɞɥɹ ɡɚɞɚɧɧɨɝɨ 
ɪɟɝɢɨɧɚ ɩɨ «ȿɞɢɧɵɦ ɫɰɟɧɚɪɧɵɦ ɭɫɥɨɜɢɹɦ» ɉȺɈ «ɊɭɫȽɢɞɪɨ». 

ɇɚ ɋɚɪɚɬɨɜɫɤɨɣ Ƚɗɋ ɭɫɬɚɧɨɜɥɟɧɵ 24 ȽȺ, ɢɡ ɤɨɬɨɪɵɯ 21 ɩɨɜɨɪɨɬɧɨ-
ɥɨɩɚɫɬɧɚɹ ɜɟɪɬɢɤɚɥɶɧɚɹ ɝɢɞɪɨɬɭɪɛɢɧɚ Ɋɭɫɬ = 60(66) Ɇȼɬ, 2 ɝɨɪɢɡɨɧɬɚɥɶɧɨ-
ɤɚɩɫɭɥɶɧɵɯ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɵɯ ɝɢɞɪɨɚɝɪɟɝɚɬɚ Ɋɭɫɬ = 54 Ɇȼɬ ɢ 1 ɜɟɪɬɢɤɚɥɶɧɵɣ 
ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɨɣ ɝɢɞɪɨɚɝɪɟɝɚɬ Ɋɭɫɬ = 11 Ɇȼɬ. 

Ɇɨɞɟɪɧɢɡɚɰɢɹ ɬɢɪɢɫɬɨɪɧɨɣ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ ɩɨɡɜɨɥɢɬ ɫɭɦɦɚɪɧɨ 
ɭɜɟɥɢɱɢɬɶ ɪɚɫɩɨɥɚɝɚɟɦɭɸ ɦɨɳɧɨɫɬɶ ɧɚ 21-ɧɨɦ ɉɅ ɝɢɞɪɨɚɝɪɟɝɚɬɟ ɧɚ 126 Ɇȼɬ. 

Ɉɞɢɧ ɤɨɦɩɥɟɤɬ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ ɫɩɪɨɟɤɬɢɪɨɜɚɧ ɞɥɹ ɪɚɛɨɬɵ ɧɚ ɞɜɚ 
ɝɟɧɟɪɚɬɨɪɚ ɨɞɧɨɜɪɟɦɟɧɧɨ. 

ɉɨɫɬɚɜɤɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɧɚ 10 ɬɢɩɨɜɵɯ ɤɨɦɩɥɟɤɬɨɜ (ȽȽ 1-
20) ɢ 1 ɧɟɬɢɩɨɜɨɣ ɤɨɦɩɥɟɤɬ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ (ȽȽ-21). 
Ɂɚɬɪɚɬɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɢ ɦɨɧɬɚɠ 1 ɤɨɦɩɥɟɤɬɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɩɚɪɭ 
ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ ɧɚ 2019 ɝɨɞ ɫɨɫɬɚɜɥɹɟɬ ɨɪɢɟɧɬɢɪɨɜɨɱɧɨ 51,2 ɦɥɧ. ɪɭɛ. 

ɋɬɨɢɦɨɫɬɶ ɋȼ ɞɥɹ ȽȽ № 1-20 ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 16. 
Ɍɚɛɥɢɰɚ 16 – ɋɬɨɢɦɨɫɬɶ ɋȼ ɞɥɹ ȽȽ №1-20 
ɋɟɛɟɫɬɨɢɦɨɫɬɶ 1 ɤɨɦɩɥɟɤɬɚ  49,4 ɦɥɧ. ɪɭɛ. 
Ɇɨɧɬɚɠ ɢ ɧɚɥɚɞɤɚ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ 1,8 ɦɥɧ. ɪɭɛ. 
ɋɭɦɦɚɪɧɚɹ ɫɬɨɢɦɨɫɬɶ 1 ɤɨɦɩɥɟɤɬɚ 51,2 ɦɥɧ. ɪɭɛ. 
ɋɬɨɢɦɨɫɬɶ ɋȼ ɞɥɹ ȽȽ 1-20 512 ɦɥɧ. ɪɭɛ. 

ɋɬɨɢɦɨɫɬɶ ɋȼ ɞɥɹ ȽȽ № 21 ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 17. 
Ɍɚɛɥɢɰɚ 17 – ɫɬɨɢɦɨɫɬɶ ɋȼ ɞɥɹ ȽȽ № 21 
ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɤɨɦɩɥɟɤɬɚ  24,7 ɦɥɧ. ɪɭɛ. 
Ɇɨɧɬɚɠ ɢ ɧɚɥɚɞɤɚ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ 1 ɦɥɧ. ɪɭɛ. 
ɋɭɦɦɚɪɧɚɹ ɫɬɨɢɦɨɫɬɶ ɤɨɦɩɥɟɤɬɚ 25,7 ɦɥɧ. ɪɭɛ. 

ɋɬɨɢɦɨɫɬɶ ɋȼ ɞɥɹ ȽȽ 1-21 ɫɨɫɬɚɜɢɥɚ - 537,7 ɦɥɧ. ɪɭɛ. 
ɋɪɟɞɧɟɜɡɜɟɲɟɧɧɚɹ ɜɟɥɢɱɢɧɚ ɫɬɨɢɦɨɫɬɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɪɵɧɤɟ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ ɩɨɤɚɡɚɧɚ ɧɚ ɝɪɚɮɢɤɟ. ɐɟɧɨɜɚɹ ɡɨɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɞɥɹ ɤɚɠɞɨɝɨ ɪɟɝɢɨɧɚ. ɋɚɪɚɬɨɜɫɤɚɹ Ƚɗɋ ɧɚɯɨɞɢɬɫɹ ɜ ɨɩɟɪɚɰɢɨɧɧɨɣ 
ɡɨɧɟ Ɉɗɋ ɋɪɟɞɧɟɣ ȼɨɥɝɢ. ɇɚ ɪɢɫɭɧɤɟ 5 ɩɪɟɞɫɬɚɜɥɟɧɵ ɡɚɜɢɫɢɦɨɫɬɢ ɂȻɊ (ɢɧɞɟɤɫɚ 
ɛɚɥɚɧɫɢɪɭɸɳɟɝɨ ɪɵɧɤɚ) ɢ ɐɟɧɵ Ɋɋȼ (Ɋɵɧɨɤ ɧɚ ɫɭɬɤɢ ɜɩɟɪɟɞ) ɨɬ ɜɪɟɦɟɧɢ. 
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Ɋɢɫɭɧɨɤ 5 - Ɂɚɜɢɫɢɦɨɫɬɶ ɂȻɊ ɢ ɐɟɧɵ Ɋɋȼ ɨɬ ɜɪɟɦɟɧɢ 

 
ɇɚ ɪɢɫɭɧɤɟ 6 ɩɪɢɜɟɞɟɧɵ ɡɧɚɱɟɧɢɹ ɜɟɥɢɱɢɧ ɂȻɊ ɢ Ɋɋȼ ɧɚ ɢɧɬɟɪɜɚɥ 

ɜɪɟɦɟɧɢ. ɋɨɝɥɚɫɧɨ ɷɬɨɣ ɬɚɛɥɢɰɟ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɧɚɢɛɨɥɶɲɭɸ ɢ ɧɚɢɦɟɧɶɲɭɸ 
ɜɟɥɢɱɢɧɭ ɫɬɨɢɦɨɫɬɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɡɚ ɫɭɬɤɢ. 

 

Ɋɢɫɭɧɨɤ 6 - ȼɟɥɢɱɢɧɵ ɂȻɊ ɢ Ɋɋȼ ɧɚ ɢɧɬɟɪɜɚɥ ɜɪɟɦɟɧɢ 
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 ˖ܰ˔˕ = ͳͶͳͷМВ˕. 
 

ɗɧɟɪɝɢɹ, ɜɵɪɚɛɚɬɵɜɚɟɦɚɹ ɫɬɚɧɰɢɟɣ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɩɪɨɢɡɜɟɞɟɧɢɟ 
ɦɨɳɧɨɫɬɢ ɧɚ ɤɨɥɢɱɟɫɬɜɨ ɱɚɫɨɜ ɜ ɫɭɬɤɚɯ: 

 Е = ˖ܰ˔˕ ∙ ʹͶч = ͳͶͳͷ ∙ ʹͶ = ͵͵ͻ͸Ͳ МВ˕ ∙ ч.                                            (7.1) 
 
ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɧɟ ɞɨɫɬɨɜɟɪɧɨ, ɩɨ ɩɪɢɱɢɧɟ ɧɟɜɨɡɦɨɠɧɨɫɬɢ ɪɚɛɨɬɵ 

ɫɬɚɧɰɢɢ ɧɚ ɩɨɥɧɭɸ ɦɨɳɧɨɫɬɶ ɜ ɬɟɱɟɧɢɢ ɜɫɟɯ ɫɭɬɨɤ. ɂɫɤɥɸɱɟɧɢɟɦ ɦɨɠɟɬ 
ɹɜɥɹɬɶɫɹ ɩɪɨɩɭɫɤ ɩɨɥɨɜɨɞɶɹ. 

ɉɪɨɢɡɜɟɞɟɦ ɪɚɫɱɟɬ ɫɬɨɢɦɨɫɬɢ 1 Ɇȼɬ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɡɚ ɫɭɬɤɢ, ɨɩɢɪɚɹɫɶ ɧɚ 
ɩɪɟɞɨɫɬɚɜɥɟɧɧɵɟ ɞɚɧɧɵɟ ɫɬɨɢɦɨɫɬɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 
 ܳːˑч˟ = ܳːˑч˟ ∙ ͺч = ͹ͲͲ ∙ ͺ = ͷ͸ͲͲ ˓˖˄.                                             (7.2) 
 ܳˇˈː˟ = ܳˇˈː˟ ∙ ͳ͸ч = ͳ͸ͲͲ ∙ ͳ͸ = ʹͷ͸ͲͲ ˓˖˄.                                     (7.3) 
 ܳ˔˖ˏˏ = ܳːˑч˟ + ܳˇˈː˟ = ͷ͸ͲͲ + ʹͷ͸ͲͲ = ͵ͳʹͲͲ ˓˖˄.                     (7.4) 

 
ɝɞɟ Qɧɨɱɶ – ɫɬɨɢɦɨɫɬɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɡɚ ɧɨɱɧɨɟ ɜɪɟɦɹ. 

Qɞɟɧɶ – ɫɬɨɢɦɨɫɬɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɡɚ ɞɧɟɜɧɨɟ ɜɪɟɦɹ. 
Qɫɭɦɦ – ɫɭɦɦɚɪɧɚɹ ɫɬɨɢɦɨɫɬɶ 1 Ɇȼɬ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɡɚ ɞɟɧɶ. 

Ⱦɥɹ ɭɩɪɨɳɟɧɢɹ ɪɚɫɱɟɬɨɜ ɛɭɞɟɦ ɢɫɩɨɥɶɡɨɜɚɬɶ ɬɨɥɶɤɨ ɦɨɳɧɨɫɬɶ 
ɦɨɞɟɪɧɢɡɢɪɭɟɦɵɯ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ. 

ɋɭɦɦɚɪɧɚɹ ɦɨɳɧɨɫɬɶ ɜɟɪɬɢɤɚɥɶɧɵɯ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɞɨ ɦɨɞɟɪɧɢɡɚɰɢɢ 
ɫɨɫɬɚɜɥɹɟɬ 1260 Ɇȼɬ. 

Ɇɨɳɧɨɫɬɶ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɩɨɫɥɟ ɦɨɞɟɪɧɢɡɚɰɢɢ ɭɜɟɥɢɱɢɬɫɹ ɧɚ 126 Ɇȼɬ ɢ 
ɫɨɫɬɚɜɢɬ 1386 Ɇȼɬ. (Ɋɚɫɱɟɬ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɥɹ ɦɨɞɟɪɧɢɡɢɪɭɟɦɵɯ ɜɟɪɬɢɤɚɥɶɧɵɯ, 
ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɵɯ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ, ɫɬ.№ ȽȽ 1-21 ɜɤɥɸɱɢɬɟɥɶɧɨ) 

Ɋɚɫɫɱɢɬɚɟɦ ɫɭɬɨɱɧɵɣ ɞɨɯɨɞ ɨɬ ɦɨɞɟɪɧɢɡɚɰɢɢ: 
 ܰͳ = ܰ˔˕ͳ ∙ ܳ˔˖ˏˏ = ͳʹ͸Ͳ ∙ ͵ͳʹͲͲ = ͵ͻ͵ͳʹͲͲͲ ˓˖˄                           (7.5) 

 ܰʹ = ܰ˔˕ʹ ∙ ܳ˔˖ˏˏ = ͳ͵ͺ͸ ∙ ͵ͳʹͲͲ = Ͷ͵ʹͶ͵ʹͲͲ ˓˖˄                           (7.6) 
 ܰ͵ = ݂ܰ ∙ ܳ˔˖ˏˏ = ͳʹ͸ ∙ ͵ͳʹͲͲ = ͵ͻ͵ͳʹͲͲ ˓˖˄                                   (7.7) 

 
ɝɞɟ N1 – ɫɭɬɨɱɧɵɯ ɞɨɯɨɞ ɫɬɚɧɰɢɢ ɨɬ ɩɪɨɞɚɠɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɞɨ ɦɨɞɟɪɧɢɡɚɰɢɢ. 

N2 – ɫɭɬɨɱɧɵɯ ɞɨɯɨɞ ɫɬɚɧɰɢɢ ɨɬ ɩɪɨɞɚɠɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɩɨɫɥɟ 
ɦɨɞɟɪɧɢɡɚɰɢɢ. 

N3 – ɱɢɫɬɵɣ ɞɨɯɨɞ ɜ ɫɭɬɤɢ. 
Nf – ɫɭɦɚɪɧɨ ɭɜɟɥɢɱɟɧɧɚɹ ɦɨɳɧɨɫɬɶ. 

Ɋɚɫɫɱɢɬɚɟɦ ɝɨɞɨɜɨɣ ɞɨɯɨɞ ɨɬ ɦɨɞɟɪɧɢɡɚɰɢɢ: 
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ܦ  = ܰ͵ ∙ ͵͸ͷ = ͵ͻ͵ͳʹͲͲ ∙ ͵͸ͷ = ͳͶ͵Ͷ,ͺͳͷ ˏˎː. ˓˖˄.                            (7.8) 
 

Ƚɨɞɨɜɨɣ ɞɨɯɨɞ ɨɬ ɭɜɟɥɢɱɟɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɜɨɡɪɚɫɬɟɬ ɧɚ  
1434,815 ɦɥɪɞ.ɪɭɛ. 

Ɋɚɫɱɟɬ ɩɨ ɞɚɧɧɵɦ ɡɚ ɫɭɬɤɢ ɨɞɧɨɝɨ ɦɟɫɹɰɚ ɧɟ ɚɛɫɨɥɸɬɧɨ ɬɨɱɧɵ, ɬɚɤ ɤɚɤ 
ɬɨɪɝɢ ɩɪɨɢɫɯɨɞɹɬ ɤɚɠɞɵɣ ɞɟɧɶ, ɢɡɦɟɧɹɹ ɰɟɧɭ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ. 

ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɧɟ ɞɨɫɬɨɜɟɪɧɨ, ɩɨ ɩɪɢɱɢɧɟ ɧɟɜɨɡɦɨɠɧɨɫɬɢ ɪɚɛɨɬɵ 
ɫɬɚɧɰɢɢ ɧɚ ɩɨɥɧɭɸ ɦɨɳɧɨɫɬɶ ɜ ɬɟɱɟɧɢɢ ɜɫɟɯ ɫɭɬɨɤ. ɂɫɤɥɸɱɟɧɢɟɦ ɦɨɠɟɬ 
ɹɜɥɹɬɶɫɹ ɩɪɨɩɭɫɤ ɩɨɥɨɜɨɞɶɹ. ɉɪɨɩɭɫɤ ɩɨɥɨɜɨɞɶɹ ɜ ɫɪɟɞɧɟɦ ɫɨɫɬɚɜɥɹɟɬ 1 ɦɟɫɹɰ. 

ɉɪɨɢɡɜɟɞɟɦ ɜɵɛɨɪɤɭ ɞɚɧɧɵɯ ɫ ɫɚɣɬɚ ɫɢɫɬɟɦɧɨɝɨ ɨɩɟɪɚɬɨɪɚ ɢ ɫɪɟɞɫɬɜ 
ɤɨɦɦɟɪɱɟɫɤɨɝɨ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɭɱɟɬɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. ɇɚ ɨɫɧɨɜɚɧɢɢ ɷɬɢɯ 
ɞɚɧɧɵɯ ɫɨɫɬɚɜɥɹɟɦ ɬɚɛɥɢɰɵ ɫɪɟɞɧɟɜɡɜɟɲɟɧɧɨɣ ɰɟɧɵ ɢ ɨɛɴɟɦɚ ɜɵɪɚɛɨɬɚɧɧɨɣ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɫɬɚɧɰɢɟɣ ɡɚ ɨɬɱɟɬɧɵɣ ɩɟɪɢɨɞ. 

Ɉɫɧɨɜɧɵɟ ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɡɚ 2017 ɝɨɞ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 
18. 
Ɍɚɛɥɢɰɚ 18 – Ɉɫɧɨɜɧɵɟ ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɡɚ 2017 ɝɨɞ 
ɋɪɟɞɧɟɜɡɜɟɲɟɧɧɚɹ ɰɟɧɚ ɢ ɨɛɴɟɦ ɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ ɡɚ 
2017 ɝɨɞ 
ɉɨɥɟɡɧɵɣ ɨɬɩɭɫɤ ɷɥ.ɷɧ. ɬɵɫ.ɤȼɬ.ɱ           6 760 473,80    
ɋɬɨɢɦɨɫɬɶ ɩɪɨɞɚɠɢ ɷɥ.ɷɧ. ɬɵɫ.ɪɭɛ.           6 521 463,70    
ɐɟɧɚ ɷɥ.ɷɧ. ɪɭɛ./ɬɵɫ.ɤȼɬ.ɱ                       964,65    
Ɇɨɳɧɨɫɬɶ ɩɪɨɞɚɠɚ  Ɇȼɬ ɜ ɦɟɫɹɰ                   1 230,77    
ɋɬɨɢɦɨɫɬɶ ɩɪɨɞɚɠɢ 
ɦɨɳɧɨɫɬɢ ɬɵɫ.ɪɭɛ.           2 089 718,45    
ɐɟɧɚ ɩɪɨɞɚɠɢ ɦɨɳɧɨɫɬɢ ɬɵɫ.ɪɭɛ./Ɇȼɬ ɜ ɦɟɫ.               141 233,70    
Ɉɞɧɨɫɬɚɜɨɱɧɵɣ ɬɚɪɢɮ ɡɚ 1 Ɇȼɬ ɷɥ.ɷɧ. ɫ ɭɱɟɬɨɦ 
ɩɪɨɞɚɠɢ ɦɨɳɧɨɫɬɢ 

                  1 273,75    

Ɉɫɧɨɜɧɵɟ ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɡɚ 2018 ɝɨɞ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 
19. 
Ɍɚɛɥɢɰɚ 19 – Ɉɫɧɨɜɧɵɟ ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɡɚ 2018 ɝɨɞ 
ɋɪɟɞɧɟɜɡɜɟɲɟɧɧɚɹ ɰɟɧɚ ɢ ɨɛɴɟɦ ɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ ɡɚ 
2018 ɝɨɞ 
ɉɨɥɟɡɧɵɣ ɨɬɩɭɫɤ ɷɥ.ɷɧ. ɬɵɫ.ɤȼɬ.ɱ           6 257 393,63    
ɋɬɨɢɦɨɫɬɶ ɩɪɨɞɚɠɢ ɷɥ.ɷɧ. ɬɵɫ.ɪɭɛ.           6 318 624,25    
ɐɟɧɚ ɷɥ.ɷɧ. ɪɭɛ./ɬɵɫ.ɤȼɬ.ɱ                   1 009,79    
Ɇɨɳɧɨɫɬɶ ɩɪɨɞɚɠɚ  Ɇȼɬ ɜ ɦɟɫɹɰ                   1 063,92    
ɋɬɨɢɦɨɫɬɶ ɩɪɨɞɚɠɢ 
ɦɨɳɧɨɫɬɢ ɬɵɫ.ɪɭɛ.           1 793 546,28    
ɐɟɧɚ ɩɪɨɞɚɠɢ ɦɨɳɧɨɫɬɢ ɬɵɫ.ɪɭɛ./Ɇȼɬ ɜ ɦɟɫ.               140 493,36    
Ɉɞɧɨɫɬɚɜɨɱɧɵɣ ɬɚɪɢɮ ɡɚ 1 Ɇȼɬ ɷɥ.ɷɧ. ɫ ɭɱɟɬɨɦ 
ɩɪɨɞɚɠɢ ɦɨɳɧɨɫɬɢ 

                  1 296,41    
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Ɍɚɤ ɠɟ ɜ ɬɚɛɥɢɰɵ №№18,19 ɛɵɥ ɜɤɥɸɱɟɧ ɬɚɤɨɣ ɩɨɤɚɡɚɬɟɥɶ, ɤɚɤ ɰɟɧɚ ɧɚ 
ɦɨɳɧɨɫɬɶ ɫɬɚɧɰɢɢ. ɗɬɚ ɜɟɥɢɱɢɧɚ ɩɨɤɚɡɵɜɚɟɬ ɝɨɬɨɜɧɨɫɬɶ ɫɬɚɧɰɢɢ ɤ ɧɟɫɟɧɢɸ 
ɧɚɝɪɭɡɤɢ. ȼɟɥɢɱɢɧɚ ɦɨɳɧɨɫɬɢ ɬɨɠɟ ɭɱɚɫɬɜɭɟɬ ɜ ɬɨɪɝɚɯ ɧɚ ɪɵɧɤɟ ɢ ɦɨɠɟɬ 
ɜɚɪɶɢɪɨɜɚɬɶɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɥɢɱɟɫɬɜɚ ɫɬɚɧɰɢɣ, ɡɚɹɜɢɜɲɢɯɫɹ ɧɚ ɭɱɚɫɬɢɟ ɜ 
ɬɨɪɝɚɯ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜɨɫɬɪɟɛɨɜɚɧɧɨɫɬɶɸ ɤ ɧɚɝɪɭɡɤɟ ɜ ɪɟɝɢɨɧɟ, ɤɨɥɢɱɟɫɬɜɨɦ 
ɭɱɚɫɬɧɢɤɨɜ ɢ ɢɯ ɩɥɚɧɚɦɢ ɧɚ ɩɪɨɜɟɞɟɧɢɟ ɪɟɦɨɧɬɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ɉɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɩɨɡɜɨɥɹɬ ɧɚɦ ɪɚɫɫɱɢɬɚɬɶ ɧɚɢɛɨɥɟɟ ɞɨɫɬɨɜɟɪɧɨ 
ɦɚɤɫɢɦɚɥɶɧɨɟ ɭɜɟɥɢɱɟɧɢɟ ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɜɵɪɚɛɨɬɤɢ ɢ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ. 

ɍɫɪɟɞɧɟɧɧɵɣ ɩɨɤɚɡɚɬɟɥɶ ɫɬɨɢɦɨɫɬɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɡɚ 1 Ɇȼɬ ɩɨ ɞɚɧɧɵɦ 
ɡɚ 2017, 2018 ɝɨɞɚ ɫɨɫɬɚɜɥɹɟɬ 1284,9 ɪɭɛɥɟɣ. 

ɉɨɥɟɡɧɵɣ ɨɬɩɭɫɤ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɡɚ ɩɪɨɲɥɵɣ ɝɨɞ ɫɨɫɬɚɜɢɥ 6257393,63 
ɬɵɫ. ɤȼɬ*ɱ. Ɋɚɡɞɟɥɢɜ ɞɚɧɧɨɟ ɡɧɚɱɟɧɢɟ ɧɚ ɤɨɥɢɱɟɫɬɜɨ ɞɧɟɣ ɜ ɝɨɞɭ, ɩɨɥɭɱɢɦ 
ɭɫɪɟɞɧɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɫɭɬɨɱɧɨɣ ɜɵɪɚɛɨɬɤɢ. 

ɋɪɟɞɧɹɹ ɜɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɡɚ ɫɭɬɤɢ ɫɨɫɬɚɜɢɥɚ 17143,54 Ɇȼɬ, 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɜ ɱɚɫ ɫɬɚɧɰɢɹ ɜɵɪɚɛɚɬɵɜɚɟɬ 714 Ɇȼɬ. 

ɍɜɟɥɢɱɟɧɢɟ ɫɭɦɦɚɪɧɨɣ ɦɨɳɧɨɫɬɢ ɫɬɚɧɰɢɢ ɩɨɡɜɨɥɢɬ ɩɨɞɧɹɬɶ ɫɭɬɨɱɧɵɣ 
ɞɢɫɩɟɬɱɟɪɫɤɢɣ ɝɪɚɮɢɤ.  

ɍɜɟɥɢɱɟɧɢɟ ɦɨɳɧɨɫɬɢ ɧɚ 126 Ɇȼɬ ɫɨɫɬɚɜɢɬ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ 8,4% ɨɬ ɜɫɟɣ 
ɦɨɳɧɨɫɬɢ ɫɬɚɧɰɢɢ. Ɇɨɠɧɨ ɩɪɟɞɩɨɥɨɠɢɬɶ, ɱɬɨ ɫɭɬɨɱɧɚɹ ɜɵɪɚɛɨɬɤɚ ɭɜɟɥɢɱɢɬɫɹ 
ɧɚ 8 ɩɪɨɰɟɧɬɨɜ. 

 ͳ͹ͳͶ͵,ͷͶ ˘ ͺ% =  ͳͺͷͳͷ МВ˕ ∗ ˔˖˕ˍˋ                                                (7.9) 
 ͳͺͷͳͷ ˘ ͵͸ͷ =  ͸͹ͷ͹ͻͺ͵,Ͷ͸ͺ МВ˕ ∗ ˆˑˇ                                           (7.10) 

 
ɉɪɟɞɩɨɥɨɠɢɦ ɰɟɧɚ ɡɚ 1 Ɇȼɬ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɨɫɬɚɧɟɬɫɹ ɩɪɟɠɧɟɣ. 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɫɭɦɦɚɪɧɚɹ ɩɪɢɛɵɥɶ ɨɬ ɩɪɨɞɚɠɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɢ 
ɦɨɳɧɨɫɬɢ ɜɵɪɚɫɬɟɬ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ. 

Ⱦɨɯɨɞ ɩɨɫɥɟ ɦɨɞɟɪɧɢɡɚɰɢɢ ɫɨɫɬɚɜɢɬ: 
 ͸͹ͷ͹ͻͺ͵,Ͷ͸ͺ ˘ ͳ,ͲͲͻ͹ͻ =  ͸ͺʹͶͳͶͶ,ͳ͵ ˕˞˔яч ˓˖˄ˎˈˌ ˅ ˆˑˇ         (7.11) 

 
ɑɢɫɬɚɹ ɩɪɢɛɵɥɶ: 
 ͸ͺʹͶͳͶͶ,ͳ͵ –  ͸͵ͳͺ͸ʹͶ,ʹͷ =  ͷͲͷͷͳͻ,ͺͺ ˕˞˔яч ˓˖˄ˎˈˌ                (7.12) 

 
Ɋɨɫɬ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ ɜ ɝɨɞ ɫɨɫɬɚɜɢɬ ɨɪɢɟɧɬɢɪɨɜɨɱɧɨ 505,5 ɦɥɧ.ɪɭɛɥɟɣ. 
Ʉɚɤ ɦɵ ɜɢɞɢɦ ɢɡ ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɪɚɫɱɟɬɨɜ, ɜɪɟɦɹ ɨɤɭɩɚɟɦɨɫɬɢ ɩɪɨɟɤɬɚ ɩɨ 

ɡɚɦɟɧɟ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ ɫɨɫɬɚɜɢɬ 1 ɝɨɞ ɢ 1 ɦɟɫɹɰ.  
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ɇɚ ɋɚɪɚɬɨɜɫɤɨɣ Ƚɗɋ ɧɟɨɛɯɨɞɢɦɨ ɡɚɦɟɧɢɬɶ ɬɢɪɢɫɬɨɪɧɭɸ ɫɢɫɬɟɦɭ 
ɜɨɡɛɭɠɞɟɧɢɹ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ, ɬɚɤ ɤɚɤ ɫɭɳɟɫɬɜɭɸɳɚɹ ɫɢɫɬɟɦɚ ɜɨɡɛɭɠɞɟɧɢɹ 
ɨɬɪɚɛɨɬɚɥɚ ɫɜɨɣ ɫɪɨɤ ɫɥɭɠɛɵ, ɧɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɨ ɩɚɪɚɦɟɬɪɚɦ ɞɥɹ 
ɦɨɞɟɪɧɢɡɢɪɨɜɚɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɩɨɬɨɦɭ ɬɪɟɛɭɟɬ ɡɚɦɟɧɵ.  

Ɇɧɨɸ ɛɵɥɢ ɩɪɨɪɚɛɨɬɚɧɵ ɜɚɪɢɚɧɬɵ ɩɪɟɞɥɚɝɚɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɪɚɡɥɢɱɧɵɯ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ, ɤɚɤ ɨɬɟɱɟɫɬɜɟɧɧɵɯ, ɬɚɤ ɢ ɡɚɪɭɛɟɠɧɵɯ, ɢ ɜɵɛɪɚɧ 
ɨɩɬɢɦɚɥɶɧɵɣ. 

Ɇɨɞɟɪɧɢɡɢɪɭɟɦɚɹ ɬɢɪɢɫɬɨɪɧɨɣ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ 
ɋɚɪɚɬɨɜɫɤɨɣ Ƚɗɋ ɧɚ ɩɪɟɞɥɨɠɟɧɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ ɛɭɞɟɬ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɜɫɟɦ 
ɫɨɜɪɟɦɟɧɧɵɦ ɬɟɯɧɢɱɟɫɤɢɦ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ. 

Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ ɪɟɲɚɥɢɫɶ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 
- Ⱥɧɚɥɢɡ ɨɛɨɪɭɞɨɜɚɧɢɟ ɧɚ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫɨɜɪɟɦɟɧɧɵɦ, ɨɬɟɱɟɫɬɜɟɧɧɵɦ 

ɫɬɚɧɞɚɪɬɚɦ. 
- ȼɵɹɜɥɟɧɢɟ ɧɟɞɨɱёɬɨɜ ɜ ɤɨɧɫɬɪɭɤɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɰɟɥɶɸ 

ɮɨɪɦɢɪɨɜɚɧɢɹ ɛɨɥɟɟ ɩɪɚɜɢɥɶɧɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɡɚɞɚɧɢɹ. 
Ȼɵɥ ɩɪɨɢɡɜɟɞɟɧ ɚɧɚɥɢɡ ɨɛɨɪɭɞɨɜɚɧɢɟ ɧɚ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫɨɜɪɟɦɟɧɧɵɦ 

ɫɬɚɧɞɚɪɬɚɦ. 
ɉɪɨɜɟɞɟɧɵ ɧɚɛɥɸɞɟɧɢɟ ɡɚ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ. 
ȼɵɹɜɥɟɧɵ ɧɟɞɨɱёɬɵ ɜ ɤɨɧɫɬɪɭɤɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɫɮɨɪɦɢɪɨɜɚɧɵ 

ɩɚɪɚɦɟɬɪɵ ɞɥɹ ɬɟɯɧɢɱɟɫɤɨɝɨ ɡɚɞɚɧɢɹ. 
Ɂɚɢɦɫɬɜɨɜɚɧ ɨɩɵɬ ɦɨɞɟɪɧɢɡɚɰɢɢ ɫɢɫɬɟɦ ɜɨɡɛɭɠɞɟɧɢɹ ɧɚ ɞɪɭɝɢɯ ɫɬɚɧɰɢɹɯ 

Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɢ ɨɩɵɬ ɡɚɪɭɛɟɠɧɵɯ ɩɚɪɬɧɟɪɨɜ. 
Ɋɟɡɭɥɶɬɚɬɨɦ ɦɨɟɣ ɧɚɭɱɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɚɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɢɫɬɟɦ 

ɜɨɡɛɭɠɞɟɧɢɹ ɢ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɡɚɦɟɧɟ. ɋɭɛɴɟɤɬɢɜɧɚɹ ɨɰɟɧɤɚ ɫɭɳɟɫɬɜɭɸɳɢɯ 
ɚɧɚɥɨɝɨɜ. ȼɵɛɨɪ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɭɞɨɜɥɟɬɜɨɪɹɸɳɟɝɨ ɬɟɯɧɢɱɟɫɤɨɦɭ ɡɚɞɚɧɢɸ. 
ȼɨɡɦɨɠɧɚɹ ɤɨɦɩɨɧɨɜɤɚ ɢ ɪɚɡɦɟɳɟɧɢɟ ɜ ɦɚɲɢɧɧɨɦ ɡɚɥɟ ɋɚɪɚɬɨɜɫɤɨɣ Ƚɗɋ.  

Ⱦɚɧɧɵɟ ɩɪɟɞɥɨɠɟɧɢɹ ɫɱɢɬɚɸ ɜɨɡɦɨɠɧɵɦ ɤ ɪɚɫɫɦɨɬɪɟɧɢɸ ɩɪɢ 
ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɫɢɫɬɟɦ ɜɨɡɛɭɠɞɟɧɢɹ ɧɚ ɋɚɪɚɬɨɜɫɤɨɣ Ƚɗɋ. 
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ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈȼȺɇɕɏ ɂɋɌɈɑɇɂɄɈȼ 
 

1. ɋɬɚɬɢɱɟɫɤɢɟ ɬɢɪɢɫɬɨɪɧɵɟ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ ɞɥɹ  ɝɢɞɪɨ ɢ 
ɬɭɪɛɨɝɟɧɟɪɚɬɨɪɨɜ ɫɪɟɞɧɟɣ ɦɨɳɧɨɫɬɢ. [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]: ɋɩɪɚɜɨɱɧɚɹ 
ɩɪɚɜɨɜɚɹ ɫɢɫɬɟɦɚ «Ʉɨɧɫɭɥɶɬɚɧɬɉɥɸɫ».  - Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://energocomplekt.ru/o/sistemy-vozbuzhdeniya/item/18-generators-strn.html 

2. ɋɢɫɬɟɦɚ ɜɨɡɛɭɠɞɟɧɢɹ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ. [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]: 
ɋɩɪɚɜɨɱɧɚɹ ɩɪɚɜɨɜɚɹ ɫɢɫɬɟɦɚ «Ʉɨɧɫɭɥɶɬɚɧɬɉɥɸɫ».  - Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://steam-turbines.ru/gidrogeneratory/7.htm 

3. ɋɢɫɬɟɦɚ ɜɨɡɛɭɠɞɟɧɢɹ ɫɢɧɯɪɨɧɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ. [ɗɥɟɤɬɪɨɧɧɵɣ 
ɪɟɫɭɪɫ]: ɋɩɪɚɜɨɱɧɚɹ ɩɪɚɜɨɜɚɹ ɫɢɫɬɟɦɚ «Ʉɨɧɫɭɥɶɬɚɧɬɉɥɸɫ».  - Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://www.pluton.by/index.php?p=331 

4. ɇɉɈ «ɗɅɋɂȻ» ɉȺɈ ɇɚɭɱɧɨ-ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɟ ɨɛɴɟɞɢɧɟɧɢɟ 
«ɗɅɋɂȻ» ɩɭɛɥɢɱɧɨɟ ɚɤɰɢɨɧɟɪɧɨɟ ɨɛɳɟɫɬɜɨ. [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]: ɋɩɪɚɜɨɱɧɚɹ 
ɩɪɚɜɨɜɚɹ ɫɢɫɬɟɦɚ «Ʉɨɧɫɭɥɶɬɚɧɬɉɥɸɫ».  - Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://www.elsib.ru 

5. Ɍɟɯɧɢɱɟɫɤɨɟ ɩɪɟɞɥɨɠɟɧɢɟ ɧɚ ɪɚɡɪɚɛɨɬɤɭ, ɢɡɝɨɬɨɜɥɟɧɢɟ ɢ ɩɨɫɬɚɜɤɭ 
ɫɢɫɬɟɦɵ ɬɢɪɢɫɬɨɪɧɨɣ ɫɚɦɨɜɨɡɛɭɠɞɟɧɢɹ, ɬɢɩɚ ɋɌɋ-2ɉ-510-2050-2,5 ɍɏɅ4 ɞɥɹ 
ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɋȼ 1490/170-96 ɍɏɅ4 Ɇɚɣɫɧɫɤɨɝɨ Ƚɍ, ɮɢɥɢɚɥɚ ɈȺɈ 
«ɋɢɥɨɜɵɟ ɦɚɲɢɧɵ»-«ɗɥɟɤɬɪɨɫɢɥɚ». [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]: - Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://www.power-m.ru 

6. Ʉɚɬɚɥɨɝ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɜɵɫɬɚɜɤɟ «RUSSIA POWER 2005» ɤɚɬɚɥɨɝ 
ɜɤɥɸɱɟɧ ɜ ɛɚɡɭ ɞɚɧɧɵɯ «ɮɟɞɟɪɚɥɶɧɨɝɨ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɮɨɧɞɚ ɨɬɟɱɟɫɬɜɟɧɧɵɯ 
ɢ ɢɧɨɫɬɪɚɧɧɵɯ ɤɚɬɚɥɨɝɨɜ ɧɚ ɩɪɨɦɵɲɥɟɧɧɭɸ ɩɪɨɞɭɤɰɢɸ» UNITROL 5000 
ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ ɞɥɹ ɫɢɧɯɪɨɧɧɵɯ ɫɪɟɞɧɟɣ ɢ ɛɨɥɶɲɨɣ ɦɨɳɧɨɫɬɢ 
ɮɟɞɟɪɚɥɶɧɵɣ ɢɧɮɨɪɦɚɰɢɨɧɧɵɣ ɮɨɧɞ ɨɬɟɱɟɫɬɜɟɧɧɵɯ ɢ ɢɧɨɫɬɪɚɧɧɵɯ ɤɚɬɚɥɨɝɨɜ 
ɧɚ ɩɪɨɦɵɲɥɟɧɧɭɸ ɩɪɨɞɭɤɰɢɸ. [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]: - Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://www.ABB.com 

7. ȽɈɋɌ 21558-2000. Ɇɟɠɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɫɬɚɧɞɚɪɬ. ɋɢɫɬɟɦɵ 
ɜɨɡɛɭɠɞɟɧɢɹ ɬɭɪɛɨɝɟɧɟɪɚɬɨɪɨɜ, ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ ɢ ɫɢɧɯɪɨɧɧɵɯ 
ɤɨɦɩɟɧɫɚɬɨɪɨɜ. Ɉɛɳɢɟ ɬɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ. ɉɪɢɧɹɬ ɦɟɠɝɨɫɭɞɚɪɫɬɜɟɧɧɵɦ 
ɫɨɜɟɬɨɦ ɩɨ ɫɬɚɧɞɚɪɬɢɡɚɰɢɢ, ɦɟɬɪɨɥɨɝɢɢ ɢ ɫɟɪɬɢɮɢɤɚɰɢɢ; ȼɜɟɞɟɧ 2003-06-30; Ɇ.: 
ɂɡɞ-ɜɨ ɫɬɚɧɞɚɪɬɨɜ, 2003. 19 ɫ. 

8. ɋɌɈ 59012820.29.160.20.001-2012. Ɍɪɟɛɨɜɚɧɢɹ ɤ ɫɢɫɬɟɦɚɦ 
ɜɨɡɛɭɠɞɟɧɢɹ ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɪɟɝɭɥɹɬɨɪɚɦ ɜɨɡɛɭɠɞɟɧɢɹ ɫɢɥɶɧɨɝɨ ɞɟɣɫɬɜɢɹ 
ɫɢɧɯɪɨɧɧɵɯ ɝɟɧɟɪɚɬɨɪɨɜ; ȼɜɟɞɟɧ 2012-04-03; Ɇ.: ɂɡɞ-ɜɨ ɫɬɚɧɞɚɪɬɨɜ, 2002. 67 ɫ. 

9. ȽɈɋɌ267722-85. Ɇɚɲɢɧɵ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɜɪɚɳɚɸɳɢɟɫɹ. 
Ɉɛɨɡɧɚɱɟɧɢɟ ɜɵɜɨɞɨɜ ɢ ɧɚɩɪɚɜɥɟɧɢɟ ɜɪɚɳɟɧɢɹ. ȼɡɚɦɟɧ ȽɈɋɌ 183-74; ȼɜɟɞɟɧ 
1987-01-01; Ɇ.: ɂɡɞ-ɜɨ ɫɬɚɧɞɚɪɬɨɜ, 1986. 172 ɫ. 

10. ȽɈɋɌ 5616-89 Ƚɟɧɟɪɚɬɨɪɵ ɢ ɝɟɧɟɪɚɬɨɪɵ-ɞɜɢɝɚɬɟɥɢ ɷɥɟɤɬɪɢɱɟɫɤɢɟ 
ɝɢɞɪɨɬɭɪɛɢɧɧɵɟ. Ɉɛɳɢɟ ɬɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ. ȼɡɚɦɟɧ ȽɈɋɌ 5616-81 ȽɈɋɌ 
17525-81; ȼɜɟɞɟɧ 1990-06-30; Ɇ.: ɂɡɞ-ɜɨ ɫɬɚɧɞɚɪɬɨɜ, 1989; ɂɉɄ ɂɡɞɚɬɟɥɶɫɬɜɨ 
ɫɬɚɧɞɚɪɬɨɜ, 2003. 16 ɫ. 

11. ȽɈɋɌ 4.171-85. (ɫ ɢɡɦ.1.04.88) ɋɉɄɉ. Ɍɭɪɛɨɝɟɧɟɪɚɬɨɪɵ, 
ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɵ, ɫɢɧɯɪɨɧɧɵɟ ɤɨɦɩɟɧɫɚɬɨɪɵ ɢ ɢɯ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ. 

http://energocomplekt.ru/o/sistemy-vozbuzhdeniya/item/18-generators-strn.html
http://steam-turbines.ru/gidrogeneratory/7.htm
http://www.pluton.by/index.php?p=331
http://www.elsib.ru/
http://www.abb./
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ɋɢɫɬɟɦɚ ɩɨɤɚɡɚɬɟɥɟɣ ɤɚɱɟɫɬɜɚ ɩɪɨɞɭɤɰɢɢ. ɇɨɦɟɧɤɥɚɬɭɪɚ ɩɨɤɚɡɚɬɟɥɟɣ; ȼɜɟɞɟɧ 
1986-06-30; Ɇ.: ɂɡɞ-ɜɨ ɫɬɚɧɞɚɪɬɨɜ, 1985; ɂɉɄ ɂɡɞɚɬɟɥɶɫɬɜɨ ɫɬɚɧɞɚɪɬɨɜ, 2002. 7 
ɫ.  
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ɉɊɂɅɈɀȿɇɂȿ Ⱥ 
 

Ɋɟɮɟɪɟɧɰ-ɥɢɫɬ ɩɨ ɬɢɪɢɫɬɨɪɧɵɦ ɫɢɫɬɟɦɚɦ ɜɨɡɛɭɠɞɟɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ 
«ɗɥɟɤɬɪɨɫɢɥɚ» 

Ɍɚɛɥɢɰɚ Ⱥ.1 - Ɋɟɮɟɪɟɧɰ-ɥɢɫɬ ɩɨ ɬɢɪɢɫɬɨɪɧɵɦ ɫɢɫɬɟɦɚɦ ɜɨɡɛɭɠɞɟɧɢɹ 
ɩɪɨɢɡɜɨɞɫɬɜɚ «ɗɥɟɤɬɪɨɫɢɥɚ» 
№ 
ɩ/ɩ 

ɇɚɡɜɚɧɢɟ 
ɫɬɚɧɰɢɢ 

ɋɬɪɚ
ɧɚ 

Ʉɨɥ-
ɜɨ 

ɫɢɫ-
ɬɟɦ 

Ƚɨɞ 
ɜɵ-

ɩɭɫɤɚ 

Ɇɨɳɧ
ɨɫɬɶ 

ɝɟɧɟɪɚ
ɬɨɪɚ, 
Ɇȼɬ 

Ɍɢɩ 
ɫɢɫɬɟ

ɦɵ 

Ʉɨɷɮ. 
ɮɨɪɫɢɪ

. ɩɨ 
ɧɚɩɪɹɠ
ɟɧɢɸ 

ɇɨɦ. ɧɚ-
ɩɪɹɠɟɧɢ

ɟ 
ɜɨɡɛɭɠɞ
ɟɧɢɹ, ȼ 

ɇɨɦ. 
ɬɨɤ 

ɜɨɡɛɭɠ
ɞɟɧɢɹ, 

Ⱥ 

Ⱦɥɢɬ
ɟɥɶ-

ɧɨɫɬɶ 
ɮɨɪɫ

ɢ-
ɪɨɜɤ
ɢ, c 

Ɉɯɥɚɠ
ɞ. 

ɬɢɪɢɫ-
ɬɨɪɨɜ 

1 Ⱦɠɟɪɞɚɩ 
Ƚɗɋ 

ɘɝɨɫ
ɥɚɜɢɹ 

3 1969 171 ɋɌɇ 2,0 374 1720 50 ••• 

2 ɀɟɥɟɡɧɵɟ 
ȼɨɪɨɬɚ Ƚɗɋ 

Ɋɭɦɵ
ɧɢɹ 

6 1969 171 ɋɌɇ 2,0 374 1720 50 ••• 

3 Ʉɚɩɢɜɚɪɚ 
Ƚɗɋ 

Ȼɪɚɡɢ
ɥɢɹ 

4 1972 160 ɋɌɇ 2,0 233 1482 50 •• 

4 Ȼɪɚɬɫɤɚɹ 
Ƚɗɋ 

Ɋɨɫɫ
ɢɹ 

14 1973 250 ɋɌɇ 4,0 430 1595 50 •• 

5 Ɂɚɩɨɪɨɠɫɤɚ
ɹ ȽɊɗɋ 

ɍɤɪɚ
ɢɧɚ 

2 1974
–

1976 

800 ɋɌɇ 2,0 600 3850 20 •• 

6 Ʉɪɚɫɧɨɹɪɫɤ
ɚɹ Ƚɗɋ 

Ɋɨɫɫ
ɢɹ 

12 1974 500 ɋɌɇ 3,5 606 3770 30 •• 

7 Ɂɟɣɫɤɚɹ 
Ƚɗɋ 

Ɋɨɫɫ
ɢɹ 

6 1975 215 ɋɌɇ 4,0 260 2060 50 •• 

8 ɍɝɥɟɝɨɪɫɤɚ
ɹ ȽɊɗɋ 

ɍɤɪɚ
ɢɧɚ 

2 1975
–

1976 

800 ɋɌɇ 2,0 600 3850 20 •• 

9 ɋɚɹɧɨ-
ɒɭɲɟɧɫɤɚɹ 
Ƚɗɋ 

Ɋɨɫɫ
ɢɹ 

9 1977 640 ɋɌɇ 3,0 530 3500 30 •• 

10 ɋɵɪɞɚɪɶɢɧɫ
ɤɚɹ ȽɊɗɋ 

ɍɡɛɟ
ɤɢɫɬɚ
ɧ 

4 1977
–

1980 

320 ɋɌɇ 2,0 447 2900 20 •• 

11 ɋɭɪɝɭɬɫɤɚɹ 
ȽɊɗɋ-1 

Ɋɨɫɫ
ɢɹ 

10 1977
–

1984 

200 ɋɌɇ 2,0 300 2540 20 •• 

12 ɋɨɛɪɚɞɢɧɶɨ 
Ƚɗɋ 

Ȼɪɚɡɢ
ɥɢɹ 

6 1978 175 ɋɌɇ 2,0 555 1620 30 •• 

13 ɋɦɨɥɟɧɫɤɚɹ 
Ⱥɗɋ 

Ɋɨɫɫ
ɢɹ 

6 1978
–

1988 

500 ɋɌɇ 2,0 482 3590 20 •• 

14 Ʉɨɥɶɫɤɚɹ 
Ⱥɗɋ 

Ɋɨɫɫ
ɢɹ 

4 1979
–

1981 

220 ɋɌɇ 2,0 325 2740 20 •• 

15 ɑɟɪɧɨɛɵɥɶɫ
ɤɚɹ Ⱥɗɋ 

ɍɤɪɚ
ɢɧɚ 

4 1979
–

1981 

500 ɋɌɇ 2,0 482 3590 20 •• 

16 ɘɠɧɚɹ 
Ɍɗɐ 
Ʌɟɧɷɧɟɪɝɨ 

Ɋɨɫɫ
ɢɹ 

3 1979
–

1987 

320 ɋɌɇ 2,0 447 2900 20 •• 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ Ⱥ.1 
№ 
ɩ/ɩ 

ɇɚɡɜɚɧɢɟ 
ɫɬɚɧɰɢɢ 

ɋɬɪɚ
ɧɚ 

Ʉɨɥ-
ɜɨ 

ɫɢɫ-
ɬɟɦ 

Ƚɨɞ 
ɜɵ-

ɩɭɫɤɚ 

Ɇɨɳɧ
ɨɫɬɶ 

ɝɟɧɟɪɚ
ɬɨɪɚ, 
Ɇȼɬ 

Ɍɢɩ 
ɫɢɫɬɟ

ɦɵ 

Ʉɨɷɮ. 
ɮɨɪɫɢɪ

. ɩɨ 
ɧɚɩɪɹɠ
ɟɧɢɸ 

ɇɨɦ. ɧɚ-
ɩɪɹɠɟɧɢ

ɟ 
ɜɨɡɛɭɠɞ
ɟɧɢɹ, ȼ 

ɇɨɦ. 
ɬɨɤ 

ɜɨɡɛɭɠ
ɞɟɧɢɹ, 

Ⱥ 

Ⱦɥɢɬ
ɟɥɶ-

ɧɨɫɬɶ 
ɮɨɪɫ

ɢ-
ɪɨɜɤ
ɢ, c 

Ɉɯɥɚɠ
ɞ. 

ɬɢɪɢɫ-
ɬɨɪɨɜ 

18 Ɋɹɡɚɧɫɤɚɹ 
ȽɊɗɋ 

Ɋɨɫɫ
ɢɹ 

2 1980 800 ɋɌɇ 2,0 600 3850 20 •• 

19 ɇɨɜɨɤɟɦɟɪɨ
ɜɫɤɚɹ Ɍɗɐ 

Ɋɨɫɫ
ɢɹ 

1 1980 160 ɋɌɇ 2,0 370 2240 20 •• 

20  Ʉɢɟɜɫɤɚɹ 
Ɍɗɐ-6 

ɍɤɪɚ
ɢɧɚ 

2 1980
–

1982 

320 ɋɌɇ 2,0 447 2900 20 •• 

21 Ʉɪɚɫɧɨɹɪɫɤ
ɚɹ Ɍɗɋ-2 

Ɋɨɫɫ
ɢɹ 

2 1980
–

1983 

160 ɋɌɇ 2,0 370 2240 20 •• 

22 ɂɝɧɚɥɢɧɫɤɚ
ɹ Ⱥɗɋ 

Ʌɢɬɜ
ɚ 

4 1980
–

1985 

800 ɋɌɇ 2,0 600 3850 20 •• 

24 Ɇɨɝɢɥɟɜɫɤɚ
ɹ Ɍɗɐ-2 

Ȼɟɥɨ
ɪɭɫɫɢ
ɹ 

1 1981 160 ɋɌɇ 2,0 370 2240 20 •• 

25 ɇɨɜɨɫɥɚɜɹɧ
ɫɤɚɹ Ɍɗɐ 

Ɋɨɫɫ
ɢɹ 

1 1981 160 ɋɌɇ 2,0 370 2240 20 •• 

26 Ɍɨɛɨɥɶɫɤɚɹ 
Ɍɗɋ 

Ɋɨɫɫ
ɢɹ 

2 1981
–

1985 

160 ɋɌɇ 2,0 370 2240 20 •• 

27 Ɍɗɐ ȼȺɁ Ɋɨɫɫ
ɢɹ 

3 1981
–

1987 

160 ɋɌɇ 2,0 370 2240 20 •• 

28 Ⱥɝɢɨɫ-
Ⱦɢɦɢɬɪɢɨɫ 
Ɍɗɋ 

Ƚɪɟɰ
ɢɹ 

2 1982
–

1983 

320 ɋɌɇ 2,0 447 2900 20 •• 

29 ɗɤɢɛɚɫɬɭɡɫ
ɤɚɹ ȽɊɗɋ-1 

Ʉɚɡɚɯ
ɫɬɚɧ 

4 1982
–

1984 

500 ɋɌɇ 2,0 482 3590 20 •• 

30 Ⱥɦɢɧɞɟɨɧ 
Ɍɗɋ 

Ƚɪɟɰ
ɢɹ 

2 1983
–

1984 

320 ɋɌɇ 2,0 447 2900 20 •• 

31 ɑɟɛɨɤɫɚɪɫɤ
ɚɹ Ɍɗɐ-2 

Ɋɨɫɫ
ɢɹ 

1 1983 160 ɋɌɇ 2,0 370 2240 20 •• 

32 Ʉɚɡɚɧɫɤɚɹ 
Ɍɗɐ-2 

Ɋɨɫɫ
ɢɹ 

1 1983 160 ɋɌɇ 2,0 370 2240 20 •• 

34 Ɍɗɐ-26 
Ɇɨɫɷɧɟɪɝɨ 

Ɋɨɫɫ
ɢɹ 

5 1983
–

1988 

320 ɋɌɇ 2,0 447 2900 20 •• 

35 ɋɭɪɝɭɬɫɤɚɹ 
ȽɊɗɋ-2 

Ɋɨɫɫ
ɢɹ 

7 1983
–

1990 

800 ɋɌɇ 2,0 600 3850 20 •• 

36 Ⱦɡɟɪɠɢɧɫɤɚ
ɹ Ɍɗɐ 

Ɋɨɫɫ
ɢɹ 

1 1984 160 ɋɌɇ 2,0 370 2240 20 •• 

37 ɍɥɶɹɧɨɜɫɤɚ
ɹ Ɍɗɐ 

Ɋɨɫɫ
ɢɹ 

1 1984 160 ɋɌɇ 2,0 370 2240 20 •• 

38 Ɉɪɯɚɧɟɥɢ 
Ɍɗɋ 

Ɍɭɪɰ
ɢɹ  

1 1984 200 ɋɌɇ 2,0 300 2540 20 •• 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ Ⱥ.1 

 

№ 
ɩ/ɩ 

ɇɚɡɜɚɧɢɟ 
ɫɬɚɧɰɢɢ 

ɋɬɪɚ
ɧɚ 

Ʉɨɥ-
ɜɨ 

ɫɢɫ-
ɬɟɦ 

Ƚɨɞ 
ɜɵ-

ɩɭɫɤɚ 

Ɇɨɳɧ
ɨɫɬɶ 

ɝɟɧɟɪɚ
ɬɨɪɚ, 
Ɇȼɬ 

Ɍɢɩ 
ɫɢɫɬɟ

ɦɵ 

Ʉɨɷɮ. 
ɮɨɪɫɢɪ

. ɩɨ 
ɧɚɩɪɹɠ
ɟɧɢɸ 

ɇɨɦ. ɧɚ-
ɩɪɹɠɟɧɢ

ɟ 
ɜɨɡɛɭɠɞ
ɟɧɢɹ, ȼ 

ɇɨɦ. 
ɬɨɤ 

ɜɨɡɛɭɠ
ɞɟɧɢɹ, 

Ⱥ 

Ⱦɥɢɬ
ɟɥɶ-

ɧɨɫɬɶ 
ɮɨɪɫ

ɢ-
ɪɨɜɤ
ɢ, c 

Ɉɯɥɚɠ
ɞ. 

ɬɢɪɢɫ-
ɬɨɪɨɜ 

39 Ɇɢɧɫɤɚɹ 
Ɍɗɐ-4 

Ȼɟɥɨ
ɪɭɫɫɢ
ɹ 

2 1984
–
1990 

320 ɋɌɇ 2,0 447 2900 20 •• 

40 Ȼɚɪɚɛɢɧɫɤɚ
ɹ ȽɊɗɋ 

Ɋɨɫɫ
ɢɹ 

1 1985 160 ɋɌɇ 2,0 370 2240 20 •• 

41 ȼɢɧɞɶɹɱɚɥ 
Ɍɗɋ 

ɂɧɞɢ
ɹ 

6 1985
–

1986 

200 ɋɌɇ 2,0 300 2540 20 •• 

42 ɉɟɪɦɫɤɚɹ 
ȽɊɗɋ 

Ɋɨɫɫ
ɢɹ 

3 1985
–

1990 

800 ɋɌɇ 2,0 600 3850 20 •• 

43 ȼɨɥɝɨɞɨɧɫɤ
ɚɹ Ɍɗɐ-2 

Ɋɨɫɫ
ɢɹ 

1 1986 160 ɋɌɇ 2,0 370 2240 20 •• 

44 ɋɵɤɬɵɜɤɚɪɫ
ɤɚɹ Ɍɗɐ 

Ɋɨɫɫ
ɢɹ 

1 1986 160 ɋɌɇ 2,0 370 2240 20 •• 

45 ɗɤɢɛɚɫɬɭɡɫ
ɤɚɹ ȽɊɗɋ-2 

Ʉɚɡɚɯ
ɫɬɚɧ 

1 1986 500 ɋɌɇ 2,0 482 3590 20 •• 

46 Ʌɢɬɨɜɫɤɚɹ 
ȽɊɗɋ 

Ʌɢɬɜ
ɚ 

1 1986 160 ɋɌɇ 2,0 370 2240 20 •• 

47 Ɍɗɐ-24 
Ɇɨɫɷɧɟɪɝɨ 

Ɋɨɫɫ
ɢɹ 

1 1987 320 ɋɌɇ 2,0 340 3500 20 •• 

48 ɏɨɚ-Ȼɢɧɶ 
Ƚɗɋ 

ȼɶɟɬ
ɧɚɦ 

8 1987 240 ɋɌɇ 3,5 430 1710 50 •• 

49 Ȼɟɪɟɡɨɜɫɤɚɹ 
ȽɊɗɋ 

Ɋɨɫɫ
ɢɹ 

2 1987
–

1989 

800 ɋɌɇ 2,0 600 3850 20 •• 

50 ɓɟɤɢɧɫɤɚɹ 
ȽɊɗɋ 

Ɋɨɫɫ
ɢɹ 

2 1987
–

1989 

220 ɋɌɇ 2,0 310 2400 20 •• 

51 ɑɠɚɧɶɰɡɟ 
Ɍɗɋ 

Ʉɢɬɚ
ɣ 

1 1987
–

1989 

220 ɋɌɇ 2,0 310 2400 20 •• 

52 ɏɚɪɶɤɨɜɫɤɚ
ɹ Ɍɗɐ-5 

ɍɤɪɚ
ɢɧɚ 

1 1988 320 ɋɌɇ 2,0 340 3500 20 •• 

53 ɏɭɚɧɞɚɨ 
Ɍɗɋ 

Ʉɢɬɚ
ɣ 

2 1988
–

1989 

220 ɋɌɇ 2,0 310 2400 20 •• 

54 Ɇɚɪɢɰɚ 
ȼɨɫɬɨɤ Ɍɗɐ 

Ȼɨɥɝɚ
ɪɢɹ 

2 1988
–

1989 

200 ɋɌɇ 2,0 300 2540 20 •• 

55 Ɇɭɞɚɧɰɡɹɧ 
Ɍɗɋ 

Ʉɢɬɚ
ɣ 

2 1988
–

1989 

220 ɋɌɇ 2,0 310 2400 20 •• 

56 Ʉɚɯɚɥɝɚɨɧ 
Ɍɗɋ 

ɂɧɞɢ
ɹ 

4 1989
–

1990 

220 ɋɌɇ 2,0 326 2510 20 •• 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ Ⱥ.1 
№ 
ɩ/ɩ 

ɇɚɡɜɚɧɢɟ 
ɫɬɚɧɰɢɢ 

ɋɬɪɚ
ɧɚ 

Ʉɨɥ-
ɜɨ 

ɫɢɫ-
ɬɟɦ 

Ƚɨɞ 
ɜɵ-

ɩɭɫɤɚ 

Ɇɨɳɧ
ɨɫɬɶ 

ɝɟɧɟɪɚ
ɬɨɪɚ, 
Ɇȼɬ 

Ɍɢɩ 
ɫɢɫɬɟ

ɦɵ 

Ʉɨɷɮ. 
ɮɨɪɫɢɪ

. ɩɨ 
ɧɚɩɪɹɠ
ɟɧɢɸ 

ɇɨɦ. ɧɚ-
ɩɪɹɠɟɧɢ

ɟ 
ɜɨɡɛɭɠɞ
ɟɧɢɹ, ȼ 

ɇɨɦ. 
ɬɨɤ 

ɜɨɡɛɭɠ
ɞɟɧɢɹ, 

Ⱥ 

Ⱦɥɢɬ
ɟɥɶ-

ɧɨɫɬɶ 
ɮɨɪɫ

ɢ-
ɪɨɜɤ
ɢ, c 

Ɉɯɥɚɠ
ɞ. 

ɬɢɪɢɫ-
ɬɨɪɨɜ 

58 Ɍɗɐ-25 
Ɇɨɫɷɧɟɪɝɨ 

Ɋɨɫɫ
ɢɹ 

2 1989
–

1990 

320 ɋɌɇ 2,0 447 2900 20 •• 

59 Ɇɭɥɬɚɧ 
Ɍɗɋ 

ɉɚɤɢ
ɫɬɚɧ 

3 1989
–

1990 

220 ɋɌɇ 2,0 326 2510 20 •• 

60 Ɍɛɢɥɢɫɫɤɚɹ 
ȽɊɗɋ 

Ƚɪɭɡ
ɢɹ 

1 1989
–

1992 

320 ɋɌɇ 2,0 340 3500 20 •• 

61 ȼɨɥɠɫɤɚɹ 
Ɍɗɐ-2 

Ɋɨɫɫ
ɢɹ 

1 1990 160 ɋɌɇ 2,0 370 2240 20 •• 

62 ɇɚɧɤɢɧ 
Ɍɗɋ 

Ʉɢɬɚ
ɣ 

2 1990
–
1991 

320 ɋɌɇ 2,0 340 3500 20 •• 

63 ɇɢɠɧɟɜɚɪɬɨ
ɜɫɤɚɹ ȽɊɗɋ 

Ɋɨɫɫ
ɢɹ 

2 1990
–
1995 

800 ɋɌɇ 2,0 600 3850 20 •• 

64 Ɍɚɥɢɦɚɪɞɠ
ɚɧɫɤɚɹ 
ȽɊɗɋ 

ɍɡɛɟ
ɤɢɫɬɚ
ɧ 

1 1991 800 ɋɌɇ 2,0 600 3850 20 •• 

65 Ɋɚɡɞɚɧɫɤɚɹ 
ȽɊɗɋ 

Ⱥɪɦɟ
ɧɢɹ 

1 1992 320 ɋɌɇ 2,0 340 3500 20 •• 

66 Ɍɨɦɫɤɚɹ 
Ɍɗɐ-3 

Ɋɨɫɫ
ɢɹ 

1 1992 160 ɋɌɇ 2,0 370 2240 20 •• 

67 əɣɜɢɧɫɤɚɹ 
ȽɊɗɋ 

Ɋɨɫɫ
ɢɹ 

1 1992 160 ɋɌɇ 2,0 370 2240 20 •• 

68 Ɋɚɦɢɧ Ɍɗɋ ɂɪɚɧ 2 1992
–
1993 

320 ɋɌɇ 2,0 447 2900 20 •• 

69 ɂɧɤɨɭ Ɍɗɋ Ʉɢɬɚ
ɣ 

2 1992
–
1993 

320 ɋɌɇ 2,0 340 3500 20 •• 

70 ɐɡɢɫɹɧɶ 
Ɍɗɋ 

Ʉɢɬɚ
ɣ 

2 1992
–
1993 

500 ɋɌɇ 2,0 482 3590 20 •• 

71 ɇɚɡɚɪɨɜɫɤɚ
ɹ ȽɊɗɋ 

Ɋɨɫɫ
ɢɹ 

1 1993 160 ɋɌɇ 2,0 370 2240 20 •• 

72 ɒɚɧɶɬɨɭ 
Ɍɗɋ 

Ʉɢɬɚ
ɣ 

2 1993
–
1994 

320 ɋɌɇ 2,0 340 3500 20 •• 

73 ɂɦɢɧɶ Ɍɗɋ Ʉɢɬɚ
ɣ 

2 1996
–
1997 

500 ɋɌɇ 2,0 482 3590 20 •• 

74 ɋɭɣɞɠɭɧ 
Ɍɗɋ 

Ʉɢɬɚ
ɣ 

2 1997
–
1998 

800 ɋɌɇ 2,0 600 3850 20 •• 

75 Ʉɪɚɫɧɨɹɪɫɤ
ɚɹ Ƚɗɋ 

Ɋɨɫɫ
ɢɹ 

3 1997
–
1999 

500 ɋɌɇ 3,5 600 4000 30 ••• 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ Ⱥ.1 
№ 
ɩ/ɩ 

ɇɚɡɜɚɧɢɟ 
ɫɬɚɧɰɢɢ 

ɋɬɪɚ
ɧɚ 

Ʉɨɥ-
ɜɨ 

ɫɢɫ-
ɬɟɦ 

Ƚɨɞ 
ɜɵ-

ɩɭɫɤɚ 

Ɇɨɳɧ
ɨɫɬɶ 

ɝɟɧɟɪɚ
ɬɨɪɚ, 
Ɇȼɬ 

Ɍɢɩ 
ɫɢɫɬɟ

ɦɵ 

Ʉɨɷɮ. 
ɮɨɪɫɢɪ

. ɩɨ 
ɧɚɩɪɹɠ
ɟɧɢɸ 

ɇɨɦ. ɧɚ-
ɩɪɹɠɟɧɢ

ɟ 
ɜɨɡɛɭɠɞ
ɟɧɢɹ, ȼ 

ɇɨɦ. 
ɬɨɤ 

ɜɨɡɛɭɠ
ɞɟɧɢɹ, 

Ⱥ 

Ⱦɥɢɬ
ɟɥɶ-

ɧɨɫɬɶ 
ɮɨɪɫ

ɢ-
ɪɨɜɤ
ɢ, c 

Ɉɯɥɚɠ
ɞ. 

ɬɢɪɢɫ-
ɬɨɪɨɜ 

77 Ʉɨɧɚɤɨɜɫɤɚ
ɹ ȽɊɗɋ 

Ɋɨɫɫ
ɢɹ 

1 2000 350 ɋɌɇ 2,0 550 3000 20 ••• 

78 ɘɫɢɮɢɹ 
Ɍɗɋ, ɚɝɪ. № 
1 

ɂɪɚɤ 1 2001 220 ɋɌɇ 2,0 360 2800 20 •• 

79 ɘɫɢɮɢɹ 
Ɍɗɋ, ɚɝɪ. № 
2 

ɂɪɚɤ 1 2002 220 ɋɌɇ 2,0 360 2800 20 •• 

80 ɇɢɠɧɟɜɚɪɬɨ
ɜɫɤɚɹ ȽɊɗɋ 

Ɋɨɫɫ
ɢɹ 

1 2003 800 ɋɌɇ 2,0 670 4200 20 •• 

81 ɘɫɢɮɢɹ 
Ɍɗɋ, ɚɝɪ. № 
3 

ɂɪɚɤ 1 2003 220 ɋɌɇ 2,0 360 2800 20 •• 

82 Ʌɭɤɨɦɥɶɫɤɚ
ɹ ȽɊɗɋ 

Ȼɟɥɨ
ɪɭɫɫɢ
ɹ 

1 2003 320 ɋɌɇ 2,0 550 3200 20 •• 

83 Ȼɪɚɬɫɤɚɹ 
Ƚɗɋ 

Ɋɨɫɫ
ɢɹ 

1 2003 250 ɋɌɇ 3,2 480 1870 50 • 

84 ɂɝɧɚɥɢɧɫɤɚ
ɹ Ⱥɗɋ 

Ʌɢɬɜ
ɚ 

2 2004 800 ɋɌɇ 2,0 670 4200 20 •• 

85 Ȼɪɚɬɫɤɚɹ 
Ƚɗɋ 

Ɋɨɫɫ
ɢɹ 

2 2004 250 ɋɌɇ 3,2 480 1870 50 • 

86 Ⱦɠɟɪɞɚɩ 
Ƚɗɋ 

ɋɟɪɛ
ɢɹ ɢ 
ɑɟɪɧ
ɨɝɨɪɢ
ɹ 

1 2004 190 ɋɌɇ 2,0 435 1250 20 ••• 

87 Ⱦɠɟɧɩɟɝ 
Ƚɗɋ 

Ʉɚɧɚ
ɞɚ 

6 1975 33,6 ɋɌɋ 2,5 220 2400 20 •• 

88 ɋɚɥɶɬɨ-
Ƚɪɚɧɞɟ Ƚɗɋ 

Ⱥɪɝɟ
ɧɬɢɧ
ɚ 

14 1977 135 ɋɌɋ 2,5 325 1500 50 •• 

89 Ʉɟɝɭɦɫɤɚɹ 
Ƚɗɋ 

Ʌɚɬɜ
ɢɹ 

3 1978 64 ɋɌɋ 2,5 410 1500 50 •• 

90 ɑɟɛɨɤɫɚɪɫɤ
ɚɹ Ƚɗɋ 

Ɋɨɫɫ
ɢɹ 

14 1981 78 ɋɌɋ 2,5 345 1185 50 •• 

91 Ⱦɠɟɪɞɚɩ II 
Ƚɗɋ 

ɘɝɨɫ
ɥɚɜɢɹ 

4 1982 27 ɋɌɋ 2,5 185 2110 20 •• 

92 ɋɩɚɧɞɚɪɹɧɫ
ɤɚɹ Ƚɗɋ 

Ⱥɪɦɟ
ɧɢɹ 

2 1982 38 ɋɌɋ 2,5 140 900 50 • 

93 Ɇɚɣɧɫɤɚɹ 
Ƚɗɋ 

Ɋɨɫɫ
ɢɹ 

3 1983 107 ɋɌɋ 2,5 448 1860 50 • 

94 ȼɟɪɯɧɟ-
Ɍɟɪɢɛɟɪɫɤɚ
ɹ Ƚɗɋ 

Ɋɨɫɫ
ɢɹ 

1 1983 130 ɋɌɋ 2,5 260 1600 50 • 

95 ɋɚɹɧɨ-
ɒɭɲɟɧɫɤɚɹ 
Ƚɗɋ 

Ɋɨɫɫ
ɢɹ 

1 1984 640 ɋɌɋ 2,5 530 3500 30 •• 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ Ⱥ.1 
№ 
ɩ/ɩ 

ɇɚɡɜɚɧɢɟ 
ɫɬɚɧɰɢɢ 

ɋɬɪɚ
ɧɚ 

Ʉɨɥ-
ɜɨ 

ɫɢɫ-
ɬɟɦ 

Ƚɨɞ 
ɜɵ-

ɩɭɫɤɚ 

Ɇɨɳɧ
ɨɫɬɶ 

ɝɟɧɟɪɚ
ɬɨɪɚ, 
Ɇȼɬ 

Ɍɢɩ 
ɫɢɫɬɟ

ɦɵ 

Ʉɨɷɮ. 
ɮɨɪɫɢɪ

. ɩɨ 
ɧɚɩɪɹɠ
ɟɧɢɸ 

ɇɨɦ. ɧɚ-
ɩɪɹɠɟɧɢ

ɟ 
ɜɨɡɛɭɠɞ
ɟɧɢɹ, ȼ 

ɇɨɦ. 
ɬɨɤ 

ɜɨɡɛɭɠ
ɞɟɧɢɹ, 

Ⱥ 

Ⱦɥɢɬ
ɟɥɶ-

ɧɨɫɬɶ 
ɮɨɪɫ

ɢ-
ɪɨɜɤ
ɢ, c 

Ɉɯɥɚɠ
ɞ. 

ɬɢɪɢɫ-
ɬɨɪɨɜ 

97 ɒɭɥɶɛɢɧɫɤ
ɚɹ Ƚɗɋ 

Ʉɚɡɚɯ
ɫɬɚɧ 

6 1987 117 ɋɌɋ 2,5 430 1660 50 • 

98 ɇɢɠɟɝɨɪɨɞɫ
ɤɚɹ Ƚɗɋ 

Ɋɨɫɫ
ɢɹ 

8 1989 57,2 ɋɌɋ 2,5 420 1620 50 • 

99 ȼɨɬɤɢɧɫɤɚɹ 
Ƚɗɋ 

Ɋɨɫɫ
ɢɹ 

10 1989 100 ɋɌɋ 2,5 390 2000 50 • 

100 Ȼɭɪɞɠɚɪɫɤɚ
ɹ Ƚɗɋ 

ɍɡɛɟ
ɤɢɫɬɚ
ɧ 

1 1990 3,8 ɋɌɋ 2,0 130 600 50 • 

101 Ʉɚɩɚɧɞɚ 
Ƚɗɋ 

Ⱥɧɝɨ
ɥɚ 

2 1991 130 ɋɌɋ 2,5 240 1500 50 • 

102 ȼɟɪɯɧɟ-
ɋɜɢɪɫɤɚɹ 
Ƚɗɋ 

Ɋɨɫɫ
ɢɹ 

4 1991 40 ɋɌɋ 2,5 435 1600 50 • 

103 Ȼɯɚɤɪɚ Ƚɗɋ ɂɧɞɢ
ɹ 

5 1992 157 ɋɌɋ 2,5 230 1890 50 • 

104 ȼɨɥɯɨɜɫɤɚɹ 
Ƚɗɋ 

Ɋɨɫɫ
ɢɹ 

8 1993 12 ɋɌɋ 2,5 190 915 50 • 

105 Ɍɗɐ-5 
Ʌɟɧɷɧɟɪɝɨ 

Ɋɨɫɫ
ɢɹ 

1 1993 220 ɋɌɋ 2,5 275 3200 20 •• 

106 Ɋɵɛɢɧɫɤɚɹ 
Ƚɗɋ 

Ɋɨɫɫ
ɢɹ 

1 1994 63,2 ɋɌɋ 2,5 505 1470 50 • 

107 Ɇɢɧɝɟɱɚɭɪɫ
ɤɚɹ Ƚɗɋ 

Ⱥɡɟɪ
ɛɚɣɞ
ɠɚɧ 

2 1996 70,4 ɋɌɋ 2,5 280 1170 50 • 

108 ɇɢɭɢɥ IV 
Ƚɗɋ 

Ⱥɪɝɟ
ɧɬɢɧ
ɚ 

1 1996 31,2 ɋɌɋ 2,0 230 730 20 • 

109 ɋɟɜɟɪɨ-
Ɂɚɩɚɞɧɚɹ 
Ɍɗɐ 

Ɋɨɫɫ
ɢɹ 

2 1996 160 ɋɌɋ 2,5 275 1900 20 • 

110 Ƀɨɲɤɚɪ-
Ɉɥɢɧɫɤɚɹ 
Ɍɗɐ 

Ɋɨɫɫ
ɢɹ 

1 1996 110 ɋɌɋ 2,5 220 1900 20 • 

111 ɇɢɠɧɟ-
Ɍɟɪɢɛɟɪɫɤɚ
ɹ Ƚɗɋ 

Ɋɨɫɫ
ɢɹ 

1 1996 26,5 ɋɌɋ 2,5 150 945 50 • 

112 ȿɧɢɤɟɧɞɫɤɚ
ɹ Ƚɗɋ 

Ⱥɡɟɪ
ɛɚɣɞ
ɠɚɧ 

3 1997 37,5 ɋɌɋ 1,75 435 1200 20 ••• 

113 ɇɢɠɧɟ-
ɑɟɪɟɤɫɤɚɹ 
Ƚɗɋ 

Ɋɨɫɫ
ɢɹ 

3 1997 19,3 ɋɌɋ 2,5 150 900 50 • 

114 Ɍɭɩɨɥɚɧɝɫɤ
ɚɹ Ƚɗɋ 

ɍɡɛɟ
ɤɢɫɬɚ
ɧ 

2 1997 15 ɋɌɋ 2,5 120 880 50 • 

115 əɥɢ Ƚɗɋ ȼɶɟɬ
ɧɚɦ 

4 1997 180 ɋɌɋ 3,0 270 2050 50 ••• 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ Ⱥ.1 
№ 
ɩ/ɩ 

ɇɚɡɜɚɧɢɟ 
ɫɬɚɧɰɢɢ 

ɋɬɪɚ
ɧɚ 

Ʉɨɥ-
ɜɨ 

ɫɢɫ-
ɬɟɦ 

Ƚɨɞ 
ɜɵ-

ɩɭɫɤɚ 

Ɇɨɳɧ
ɨɫɬɶ 

ɝɟɧɟɪɚ
ɬɨɪɚ, 
Ɇȼɬ 

Ɍɢɩ 
ɫɢɫɬɟ

ɦɵ 

Ʉɨɷɮ. 
ɮɨɪɫɢɪ

. ɩɨ 
ɧɚɩɪɹɠ
ɟɧɢɸ 

ɇɨɦ. ɧɚ-
ɩɪɹɠɟɧɢ

ɟ 
ɜɨɡɛɭɠɞ
ɟɧɢɹ, ȼ 

ɇɨɦ. 
ɬɨɤ 

ɜɨɡɛɭɠ
ɞɟɧɢɹ, 

Ⱥ 

Ⱦɥɢɬ
ɟɥɶ-

ɧɨɫɬɶ 
ɮɨɪɫ

ɢ-
ɪɨɜɤ
ɢ, c 

Ɉɯɥɚɠ
ɞ. 

ɬɢɪɢɫ-
ɬɨɪɨɜ 

117 ɇɚɪɜɫɤɚɹ 
Ƚɗɋ 

Ɋɨɫɫ
ɢɹ 

1 1997 41,6 ɋɌɋ 2,7 330 1170 50 • 

118 ɍɪɪɚ I Ƚɗɋ Ʉɨɥɭ
ɦɛɢɹ 

4 1998 83,4 ɋɌɋ 2,0 300 1870 20 ••• 

119 ȼɟɪɯɧɟ-
Ɍɭɥɨɦɫɤɚɹ 
Ƚɗɋ 

Ɋɨɫɫ
ɢɹ 

1 1998 57 ɋɌɋ 2,5 275 1200 50 ••• 

120 Ɇɢɧɫɤɚɹ 
Ɍɗɐ-5  

Ȼɟɥɨ
ɪɭɫɫɢ
ɹ 

1 1998 320 ɋɌɋ 2,5 400 4000 20 •• 

121 Ʉɢɪɢɲɫɤɚɹ 
ȽɊɗɋ 

Ɋɨɫɫ
ɢɹ 

1 1998 320 ɋɌɋ 2,5 340 3500 20 •• 

122 Ɍɗɐ-27 
Ɇɨɫɷɧɟɪɝɨ 

Ɋɨɫɫ
ɢɹ 

1 1998 110 ɋɌɋ 2,5 180 1730 20 • 

123 ɐɢɦɥɹɧɫɤɚɹ 
Ƚɗɋ 

Ɋɨɫɫ
ɢɹ 

2 1998
–
1999 

65,6 ɋɌɋ 2,5 370 1510 50 • 

124 ɂɜɚɧɨɜɫɤɚɹ 
ȽɊɗɋ 

Ɋɨɫɫ
ɢɹ 

1 1999 110 ɋɌɋ 2,5 220 1900 20 • 

125 Ⱦɡɟɪɠɢɧɫɤɚ
ɹ Ɍɗɐ 

Ɋɨɫɫ
ɢɹ 

1 1999 120 ɋɌɋ 2,5 296 1830 20 • 

126 Ɍɸɦɟɧɫɤɚɹ 
Ɍɗɐ 

Ɋɨɫɫ
ɢɹ 

1 1999 160 ɋɌɋ 2,5 270 1900 20 ••• 

127 Ʉɚɥɢɪɚɣɹ 
Ƚɗɋ 

Ɏɢɥɢ
ɩɩɢɧ
ɵ 

2 1999 17,5 ɋɌɋ 2,0 130 850 10 • 

128 Ȼɨɬɨɤɚɧ 
Ƚɗɋ 

Ɏɢɥɢ
ɩɩɢɧ
ɵ 

2 2000 10,7 ɋɌɋ 2,5 130 850 10 • 

129 ɇɢɠɧɟɬɚɝɢɥ
ɶɫɤɚɹ Ɍɗɐ 

Ɋɨɫɫ
ɢɹ 

1 2000 40 ɋɌɋ 2,5 200 1000 20 ••• 

130 Ʉɭɡɧɟɰɤɚɹ 
Ɍɗɐ 

Ɋɨɫɫ
ɢɹ 

1 2000 36 ɋɌɋ 2,5 200 1000 20 ••• 

131 Ɇɟɥɢɬɢ-
Ⱥɯɥɚɞɚ 
Ɍɗɋ 

Ƚɪɟɰ
ɢɹ 

1 2000 330 ɋɌɋ 2,5 470 2580 20 •• 

132 Ɍɗɐ ȺɈ 
«ɍɪɚɥɦɟɬɩɪ
ɨɦ» 

Ɋɨɫɫ
ɢɹ 

1 2000 25 ɋɌɋ 2,5 200 1000 20 ••• 

133 ɋɢɛɢɪɫɤɢɣ 
ɏɄ 

Ɋɨɫɫ
ɢɹ 

1 2000 100 ɋɌɋ 2,5 210 1600 20 ••• 

134 Ɇɢɧɝɟɱɚɭɪɫ
ɤɚɹ Ƚɗɋ 

Ⱥɡɟɪ
ɛɚɣɞ
ɠɚɧ 

1 2000 70,4 ɋɌɋ 2,5 320 1400 50 ••• 

135 Ɍɸɦɟɧɫɤɚɹ 
Ɍɗɐ 

Ɋɨɫɫ
ɢɹ 

1 2000 160 ɋɌɋ 2,5 270 1900 20 ••• 

136 ɇɢɠɧɟɬɚɝɢɥ
ɶɫɤɢɣ ɆɄ 

Ɋɨɫɫ
ɢɹ 

1 2001 40 ɋɌɋ 2,5 200 1000 20 ••• 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ Ⱥ.1 
№ 
ɩ/ɩ 

ɇɚɡɜɚɧɢɟ 
ɫɬɚɧɰɢɢ 

ɋɬɪɚ
ɧɚ 

Ʉɨɥ-
ɜɨ 

ɫɢɫ-
ɬɟɦ 

Ƚɨɞ 
ɜɵ-

ɩɭɫɤɚ 

Ɇɨɳɧ
ɨɫɬɶ 

ɝɟɧɟɪɚ
ɬɨɪɚ, 
Ɇȼɬ 

Ɍɢɩ 
ɫɢɫɬɟ

ɦɵ 

Ʉɨɷɮ. 
ɮɨɪɫɢɪ

. ɩɨ 
ɧɚɩɪɹɠ
ɟɧɢɸ 

ɇɨɦ. ɧɚ-
ɩɪɹɠɟɧɢ

ɟ 
ɜɨɡɛɭɠɞ
ɟɧɢɹ, ȼ 

ɇɨɦ. 
ɬɨɤ 

ɜɨɡɛɭɠ
ɞɟɧɢɹ, 

Ⱥ 

Ⱦɥɢɬ
ɟɥɶ-

ɧɨɫɬɶ 
ɮɨɪɫ

ɢ-
ɪɨɜɤ
ɢ, c 

Ɉɯɥɚɠ
ɞ. 

ɬɢɪɢɫ-
ɬɨɪɨɜ 

138 ɇɟɜɢɧɧɨɦɵ
ɫɫɤɚɹ ȽɊɗɋ 

Ɋɨɫɫ
ɢɹ 

1 2001 110 ɋɌɋ 2,5 200 2000 20 ••• 

139 ɑɟɥɹɛɢɧɫɤɢ
ɣ ɆɄ 

Ɋɨɫɫ
ɢɹ 

1 2001 40 ɋɌɋ 2,5 210 1100 20 ••• 

140 Ʉɪɚɫɧɨɹɪɫɤ
ɚɹ Ƚɗɋ 

Ɋɨɫɫ
ɢɹ 

1 2001 500 ɋɌɋ 2,8 675 4400 20 ••• 

141 Ⱥɥɶ-Ⱥɞɚɢɦ 
Ƚɗɋ 

ɂɪɚɤ 2 2001 13,4 ɋɌɋ 2,5 210 630 20 ••• 

142 Ȼɚɥɯɚɲɫɤɚɹ 
Ɍɗɐ 

Ʉɚɡɚɯ
ɫɬɚɧ 

1 2002 400 ɋɌɋ 2,5 210 1100 20 ••• 

143 Ȼɭɪɟɣɫɤɚɹ 
Ƚɗɋ 

Ɋɨɫɫ
ɢɹ 

1 2002 335 ɋɌɋ 2,5 425 2100 50 ••• 

144 ȼɨɥɠɫɤɚɹ 
Ƚɗɋ 

Ɋɨɫɫ
ɢɹ 

1 2002 115 ɋɌɋ 2,5 420 2100 50 • 

145 Ⱦɠɟɫɤɚɡɝɚɧ
ɫɤɚɹ Ɍɗɐ 

Ʉɚɡɚɯ
ɫɬɚɧ 

1 2002 40 ɋɌɋ 2,5 210 1100 20 ••• 

146 Ʉɚɩɚɧɞɚ 
Ƚɗɋ 

Ⱥɧɝɨ
ɥɚ 

2 2002 130 ɋɌɋ 2,5 240 1500 50 ••• 

147 Ʉɪɚɫɧɨɹɪɫɤ
ɚɹ Ƚɗɋ, ɚɝɪ. 
№ 6 

Ɋɨɫɫ
ɢɹ 

1 2002 500 ɋɌɋ 2,8 675 4400 20 ••• 

148 ɆɄ 
«Ɂɚɩɨɪɨɠɫɬ
ɚɥɶ» 

ɍɤɪɚ
ɢɧɚ 

1 2002 36 ɋɌɋ 2,5 200 1000 20 ••• 

149 ɇɨɜɨɜɨɪɨɧɟ
ɠɫɤɚɹ Ⱥɗɋ 

Ɋɨɫɫ
ɢɹ 

1 2002 220 ɋɌɋ 2,5 360 3000 20 ••• 

150 ɇɉɉ 
«Ɇɚɲɩɪɨɟɤ
ɬ» 

ɍɤɪɚ
ɢɧɚ 

1 2002 110 ɋɌɋ 2,5 200 2000 20 ••• 

151 ɏɚɪɬɚ Ɍɗɋ ɂɪɚɤ 2 2002 200 ɋɌɋ 1,6 500 3500 20 • 
152 Ȼɭɪɟɣɫɤɚɹ 

Ƚɗɋ 
Ɋɨɫɫ
ɢɹ 

3 2003 335 ɋɌɋ 3,5 425 2100 50 ••• 

153 Ɍɯɚɤ-Ȼɚ 
Ƚɗɋ 

ȼɶɟɬ
ɧɚɦ 

1 2003 40 ɋɌɋ 2,5 240 1100 50 ••• 

154 ȼɨɥɠɫɤɚɹ 
Ƚɗɋ, ɚɝɪ. № 
2 

Ɋɨɫɫ
ɢɹ 

1 2003 115 ɋɌɋ 2,5 420 2100 50 • 

155 Ʉɪɚɫɧɨɹɪɫɤ
ɚɹ Ƚɗɋ, ɚɝɪ. 
№ 8 

Ɋɨɫɫ
ɢɹ 

1 2003 500 ɋɌɋ 2,8 675 4400 20 ••• 

156 Ʉɚɥɢɧɢɧɝɪɚ
ɞɫɤɚɹ Ɍɗɐ 

Ɋɨɫɫ
ɢɹ 

1 2003 160 ɋɌɋ 2,0 270 1900 20 ••• 

157 Ɉɫɬɪɨɜ Ʉɨɫ 
Ⱦɗɋ 

Ƚɪɟɰ
ɢɹ 

2 2004 16,5 ɋɌɋ 3,2 (ɩɨ 
ɬɨɤɭ) 

236 400 5 • 

158 Ʉɪɚɫɧɨɹɪɫɤ
ɚɹ Ƚɗɋ, ɚɝɪ. 
№ 7 

Ɋɨɫɫ
ɢɹ 

1 2004 500 ɋɌɋ 2,8 675 4400 20 ••• 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ Ⱥ.1 
№ 
ɩ/ɩ 

ɇɚɡɜɚɧɢɟ 
ɫɬɚɧɰɢɢ 

ɋɬɪɚ
ɧɚ 

Ʉɨɥ-
ɜɨ 

ɫɢɫ-
ɬɟɦ 

Ƚɨɞ 
ɜɵ-

ɩɭɫɤɚ 

Ɇɨɳɧ
ɨɫɬɶ 

ɝɟɧɟɪɚ
ɬɨɪɚ, 
Ɇȼɬ 

Ɍɢɩ 
ɫɢɫɬɟ

ɦɵ 

Ʉɨɷɮ. 
ɮɨɪɫɢɪ

. ɩɨ 
ɧɚɩɪɹɠ
ɟɧɢɸ 

ɇɨɦ. ɧɚ-
ɩɪɹɠɟɧɢ

ɟ 
ɜɨɡɛɭɠɞ
ɟɧɢɹ, ȼ 

ɇɨɦ. 
ɬɨɤ 

ɜɨɡɛɭɠ
ɞɟɧɢɹ, 

Ⱥ 

Ⱦɥɢɬ
ɟɥɶ-

ɧɨɫɬɶ 
ɮɨɪɫ

ɢ-
ɪɨɜɤ
ɢ, c 

Ɉɯɥɚɠ
ɞ. 

ɬɢɪɢɫ-
ɬɨɪɨɜ 

161 ɋɟɜɟɪɨ-
Ɂɚɩɚɞɧɚɹ 
Ɍɗɐ 

Ɋɨɫɫ
ɢɹ 

1 2004 160 ɋɌɋ 2,5 270 1900 20 ••• 

162 Ⱥɫɭɚɧɫɤɚɹ 
Ƚɗɋ 

ȿɝɢɩ
ɟɬ 

2 2004 200 ɋɌɋ 
(ȼȽ) 

2,0 130 730 10 ••• 

163 Ƚɗɋ ɋɟɫɚɧ 
3 

ȼɶɟɬ
ɧɚɦ 

1 2004 130 ɋɌɋ 2,5 315 1480 50 ••• 

164 Ʉɚɦɫɤɚɹ 
Ƚɗɋ 

Ɋɨɫɫ
ɢɹ 

2 2004 25 ɋɌɋ 2,5 220 1200 50 • 

165 Ʉɚɥɢɧɢɧɝɪɚ
ɞɫɤɚɹ Ɍɗɐ 

Ɋɨɫɫ
ɢɹ 

2 2004 160 ɋɌɋ 2,5 270 1900 20 ••• 

166 Ʌɟɧɢɧɝɪɚɞɫ
ɤɚɹ Ⱥɗɋ 

Ɋɨɫɫ
ɢɹ 

4 1977
–
1981 

500 ɋȻȾ 2,0 482 3590 20 • 

167 Ʉɨɫɬɪɨɦɫɤɚ
ɹ ȽɊɗɋ 

Ɋɨɫɫ
ɢɹ 

1 1978 1200 ɋȻȾ 2,0 515 7530 10 • 

168 ɘɠɧɨ-
ɍɤɪɚɢɧɫɤɚɹ 
Ⱥɗɋ 

ɍɤɪɚ
ɢɧɚ 

3 1980
–
1986 

1000 ɋȻȾ 2,0 400 7580 15 • 

169 Ʉɚɥɢɧɢɧɫɤɚ
ɹ Ⱥɗɋ 

Ɋɨɫɫ
ɢɹ 

3 1981
–
1988 

1000 ɋȻȾ 2,0 400 7580 15 • 

170 Ɋɨɜɟɧɫɤɚɹ 
Ⱥɗɋ 

ɍɤɪɚ
ɢɧɚ 

2 1983
–
1989 

1000 ɋȻȾ 2,0 400 7580 15 • 

171 Ɂɚɩɨɪɨɠɫɤɚ
ɹ Ⱥɗɋ 

ɍɤɪɚ
ɢɧɚ 

6 1983
–
1994 

1000 ɋȻȾ 2,0 400 7580 15 • 

172 Ȼɚɥɚɤɨɜɫɤɚɹ 
Ⱥɗɋ 

Ɋɨɫɫ
ɢɹ 

4 1984
–
1988 

1000 ɋȻȾ 2,0 400 7580 15 • 

173 Ʉɨɡɥɨɞɭɣ 
Ⱥɗɋ 

Ȼɨɥɝɚ
ɪɢɹ 

2 1986
–
1987 

1000 ɋȻȾ 2,0 435 7000 15 • 

174 ɏɦɟɥɶɧɢɰɤɚ
ɹ Ⱥɗɋ 

ɍɤɪɚ
ɢɧɚ 

2 1986
–
1988 

1000 ɋȻȾ 2,0 400 7580 15 • 

175 Ɋɨɫɬɨɜɫɤɚɹ 
Ⱥɗɋ 

Ɋɨɫɫ
ɢɹ 

2 1986
–
1990 

1000 ɋȻȾ 2,0 400 7580 15 • 

176 ɋɚɪɚɧɫɤɚɹ 
Ɍɗɐ 

Ɋɨɫɫ
ɢɹ 

1 1996 60 ɋȻȾ 2,0 207 904 30 • 

177 Ɇɚɝɧɢɬɨɝɨɪ
ɫɤɢɣ ɆɄ 

Ɋɨɫɫ
ɢɹ 

1 1997 25 ɋȻȾ 2,0 160 980 30 • 

178 ȺɈ 
«Ƚɥɢɧɨɡɟɦ» 

Ɋɨɫɫ
ɢɹ 

1 1997 25 ɋȻȾ 2,0 160 980 30 • 

179 Ɍɜɟɪɫɤɚɹ 
Ɍɗɐ 

Ɋɨɫɫ
ɢɹ 

1 1997 25 ɋȻȾ 2,0 160 980 30 • 
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Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ Ⱥ.1 
№ 
ɩ/ɩ 

ɇɚɡɜɚɧɢɟ 
ɫɬɚɧɰɢɢ 

ɋɬɪɚ
ɧɚ 

Ʉɨɥ-
ɜɨ 

ɫɢɫ-
ɬɟɦ 

Ƚɨɞ 
ɜɵ-

ɩɭɫɤɚ 

Ɇɨɳɧ
ɨɫɬɶ 

ɝɟɧɟɪɚ
ɬɨɪɚ, 
Ɇȼɬ 

Ɍɢɩ 
ɫɢɫɬɟ

ɦɵ 

Ʉɨɷɮ. 
ɮɨɪɫɢɪ

. ɩɨ 
ɧɚɩɪɹɠ
ɟɧɢɸ 

ɇɨɦ. ɧɚ-
ɩɪɹɠɟɧɢ

ɟ 
ɜɨɡɛɭɠɞ
ɟɧɢɹ, ȼ 

ɇɨɦ. 
ɬɨɤ 

ɜɨɡɛɭɠ
ɞɟɧɢɹ, 

Ⱥ 

Ⱦɥɢɬ
ɟɥɶ-

ɧɨɫɬɶ 
ɮɨɪɫ

ɢ-
ɪɨɜɤ
ɢ, c 

Ɉɯɥɚɠ
ɞ. 

ɬɢɪɢɫ-
ɬɨɪɨɜ 

181 Ɍɗɐ-7 
Ʌɟɧɷɧɟɪɝɨ 

Ɋɨɫɫ
ɢɹ 

1 1997 60 ɋȻȾ 2,0 246 1078 30 • 

182 ɉɚɥɨɧɱɚ 
Ɍɗɋ 

ɂɧɞɢ
ɹ 

1 1998 50 ɋȻȾ 2,0 212 935 20 • 

183 Ʉɨɬɨɜɫɤɚɹ 
Ɍɗɐ 

Ɋɨɫɫ
ɢɹ 

1 1998 25 ɋȻȾ 2,0 160 980 30 • 

184 Ɍɗɐ-15 
Ʌɟɧɷɧɟɪɝɨ 

Ɋɨɫɫ
ɢɹ 

1 1998 25 ɋȻȾ 2,0 160 980 30 • 

185 Ɍɗɐ-20 
Ɇɨɫɷɧɟɪɝɨ 

Ɋɨɫɫ
ɢɹ 

1 1998 36 ɋȻȾ 2,0 171 862 30 • 

186 Ɍɚɦɛɨɜɫɤɚɹ 
Ɍɗɐ 

Ɋɨɫɫ
ɢɹ 

1 1998 50 ɋȻȾ 2,0 211 923 30 • 

187 Ɉɫɜɚɥ Ɍɗɋ ɂɧɞɢ
ɹ 

2 1998
–
1999 

55 ɋȻȾ 2,0 227 993 30 • 

188 Ʌɥɨɣɞ-ɋɬɢɥ ɂɧɞɢ
ɹ 

1 1999 40 ɋȻȾ 2,0 190 964 30 • 

189  Ɍɗɐ 
Ʌɚɛɵɬɧɚɧɝɢ 

Ɋɨɫɫ
ɢɹ 

3 1999 12 ɋȻȾ 2,0 110 373 30 • 

190 ɇɨɜɨɥɢɩɟɰɤ
ɢɣ ɆɄ 

Ɋɨɫɫ
ɢɹ 

2 1999 60 ɋȻȾ 2,0 207 904 30 • 

191 Ɍɗɐ-17 
Ɇɨɫɷɧɟɪɝɨ 

Ɋɨɫɫ
ɢɹ 

1 2000 50 ɋȻȾ 2,0 211 923 20 • 

192 Ɍɗɐ-20 
Ɇɨɫɷɧɟɪɝɨ 

Ɋɨɫɫ
ɢɹ 

1 2000 36 ɋȻȾ 2,0 171 863 30 • 

193 Ʉɭɡɧɟɰɤɢɣ 
ɆɄ 

Ɋɨɫɫ
ɢɹ 

1 2000 36 ɋȻȾ 2,0 176 888 30 • 

194 Ɇɚɝɧɢɬɨɝɨɪ
ɫɤɢɣ ɆɄ 

Ɋɨɫɫ
ɢɹ 

1 2000 40 ɋȻȾ 2,0 185 935 30 • 

ɉɊɂɆȿɑȺɇɂə: 
• ɟɫɬɟɫɬɜɟɧɧɨɟ ɜɨɡɞɭɲɧɨɟ ɨɯɥɚɠɞɟɧɢɟ; 
•• ɨɯɥɚɠɞɟɧɢɟ ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ ɜɨɞɨɣ; 
••• ɩɪɢɧɭɞɢɬɟɥɶɧɨɟ ɜɨɡɞɭɲɧɨɟ ɨɯɥɚɠɞɟɧɢɟ 
ȺȻȻɊȿȼɂȺɌɍɊȺ: 

ɋɌɋ-Ɋ ɫɢɫɬɟɦɵ ɬɢɪɢɫɬɨɪɧɵɟ ɫɚɦɨɜɨɡɛɭɠɞɟɧɢɹ ɪɟɜɟɪɫɢɜɧɵɟ ɩɨ ɬɨɤɭ  
(ɞɥɹ ɚɫɢɧɯɪɨɧɢɡɢɪɨɜɚɧɧɵɯ ɬɭɪɛɨɝɟɧɟɪɚɬɨɪɨɜ) 

539 ɬɢɪɢɫɬɨɪɧɵɯ ɫɢɫɬɟɦ ɜɨɡɛɭɠɞɟɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ «ɗɥɟɤɬɪɨɫɢɥɵ» ɭɫɬɚɧɨɜɥɟɧɵ ɧɚ196 ɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ 
ɬɪɢɞɰɚɬɢ ɞɜɭɯ ɫɬɪɚɧ ɦɢɪɚ. 248 ɫɢɫɬɟɦ ɬɢɩɚ ɋɌɇ, 181 ɫɢɫɬɟɦɚ – ɋɌɋ,85 ɫɢɫɬɟɦ – ɋȻȾ, 3 ɫɢɫɬɟɦɵ – ɋȾɇ, 5 
ɫɢɫɬɟɦ – ȺɊȼ-Ɇ, 17 ɫɢɫɬɟɦ – ɋɌɋɊ, 1 – ɋȼɊ ɢ 1 – ɋɌɋ-Ɋ. 
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                                                                                                          ɉɊɂɅɈɀȿɇɂȿ Ȼ 
ˀефе̬е̦ц-л̛̭т: 

̛̭̭те̥ы во̚бу̙де̛̦я НʿО «ЭЛˁИʥ» ʿʤО 

˃̌̍л̶̛̌ ʥ.ϭ – ˀе̴е̬е̶̦-л̛̭т: ̛̭̭те̥̼ ̏о̍̚у̙де̛̦́ ʻʿО «ЭЛˁИʥ» ʿʤО 

№ 

п/п 

ʻ̛̦̌̏̌̚е 

 ̭т̶̛̛̦̌  
ˁт̬̦̌̌ Кол-̏о 

̛̭̭те̥ 

ʻо̥е̬ 
̛̭̭те̥̼ 

ʧод ̼̏пу̭к̌ ˃̛п,  
̥о̺̦о̭т̽ 
̐е̦е̬̌то̬̌, ʺʦт 

˃̛п ̛̭̭те̥̼ * ʻо̛̥̦̌л̦̽ое 
̦̌п̬̙́е̛̦е 
̏о̍̚у̙де̛̦́, ʦ 

ʻо̥. ток ̏о̍̚у̙де̛̦́, 
ʤ 

ʪл̛тел̦̽о̭т̽ 
̴о̛̬̭̬о̏к̛, 
̭ 

О̵л̙̌де̛̦е 
т̛̛̬̭то̬о̏ 

ʧод  
̏̏од̌ ̏ 

̾к̭плу̌т̶̛̌̀ 

1 ˃Эˉ-ϭϭ ʺо̭̦̾е̬̐о 

̭т. №ϭϬ 

ˀо̛̭̭́ 1 

 

№Ϯ 

 

11. 2000 ˃ʦˇ-110 ˁ˃ˁ-350-2000-2,5-10,5-1-

ˀʦ ˄ˈЛϰ 

350 2000 20 п̛̬̦уд. ̏о̚д 12. 2001 

2 ˃Эˁ "Ко̭тол̶̌" ˓̐о̭л̌̏
̛́ 

1 №ϯ 11. 2000 ˃ʦˇ-110 ˁ˃ˁ-350-2000-2,5-10,5-1 

˄ˈЛϰ 

350 2000 20 п̛̬̦уд. ̏о̚д 05. 2007  

3 

 

˔кут̭к̌́ ʧˀЭˁ 

̭т. № ϯ  
ˀо̛̭̭́ 1 №ϰ 02.2001 ˃ʦˇ-63 ˁ˃ˁʧ-250-2100-2,5-10,5-1-

ˀʦ ˄ˈЛϰ 

250 2100 20 п̛̬̦уд. ̏о̚д 11. 2004 

4 ˃Эˉ-22 

ʺо̭̦̾е̬̐о 

ˀо̛̭̭́ 1 №5 07.2001 ˃ʦˇ-110 ˁ˃ˁ-350-2000-2,5-10,5-1-

ˀʦ ˄ˈЛϰ 

350 2000 20 п̛̬̦уд. ̏о̚д 11. 2001 

5 ʻо̏о̛̛̭̬̭̍к̌́ ʧЭˁ 

̭т. №ϰ 

ˀо̛̭̭́ 1 №ϳ 

 

08.2001 

 

ˁʦϭϯϰϯ/ϭϰϬ – 96, 

ϲϱ ʺʦт 

ˁ˃ˁ-Кʻˇˀ-400-2000-2,5-

13,8-ϭ ˄ˈЛϰ 

400 2000 50 п̛̬̦уд. ̏о̚д. 04. 2005 

6 ˔кут̭к̌́ ʧˀЭˁ 

̭т. ϰ 

ˀо̛̭̭́ 1 

 

№ϲ 01.2002 ˃ʦˇ-63 ˁ˃ˁʧ-250-2100-2,5-10,5-1-

ˀʦ ˄ˈЛϰ 

250 2100 20 п̛̬̦уд. ̏о̚д 12. 2005 

 

7 

 

ʧ̛̭̭̬̌̌к̭к̌́ ʧЭˁ 

̭т. ϭ 

˄̍̚ек̛̭
т̦̌ 

1 №ϴ 06.2002 

 

ˁʦ ϯϯϱ/ϭϮϭ-ϭϮ˄ˈЛϰ, 
ϮϮ,ϱ ʺʦт 

ˁ˃ˁ-Кʻˇ-120-1100-2,5-

ϭϬ,ϱ˄ˈЛϰ 

120 1100 50 е̭т. ̏о̚д. 03.2011 

8 ʧ̛̭̭̬̌̌к̭к̌́ ʧЭˁ 

̭т. Ϯ 

˄̍̚ек̛̭
т̦̌ 

1 №ϵ 

 

08.2002 ˁʦ ϯϯϱ/ϭϮϭ-ϭϮ˄ˈЛϰ, 
ϮϮ,ϱ ʺʦт 

ˁ˃ˁ-Кʻˇ-120-1100-2,5-

ϭϬ,ϱ˄ˈЛϰ 

120 1100 50 е̭т. ̏о̚д. 03.2011 

9 ˓̙̦о-Ку̭̭̍̌̚к̌́  
ʧˀЭˁ 

ˀо̛̭̭́ 1 

 

№ϭϬ 

 

08. 2003 ˃ˇ-110 

 

ˁ˃ˁ-Кʻˇˀ-330-1500-2,5-

10,5-ϭʫ ˀʦ ˄ˈЛϰ 

330 1500 20 е̭т. ̏о̚д.   

10 ʦ̛л̜̭̀к̌́ ʧЭˁ-3 

̭т.№ϭ 

ˀо̛̭̭́ 1 

 

№ϭϰ 

 

07. 2004 ˁʦ ϭϮϴϬ/ϭϰϱ-ϲϴ ˄ˈЛϰ, 
90 ʺʦт 

ˁ˃ˁ-Кʻˇ-300-1600-2,5-

13,8-ϭʫ  ˄ˈЛϰ 

300 1600 50 е̭т. ̏о̚д. 11. 2004 

11 ˃Эˉ -Ϯϴ ʺо̭̦̾е̬̐о ˀо̛̭̭́ 1 №ϭϮ 12. 2004 ˃ˇ-63 ˁ˃ˁ-Кʻˇ-220-1200-2,5-

10,5-ϭ˄ˈЛϰ 

220 1200 20 п̛̬̦уд. ̏о̚д. 12. 2007 

12 ʻо̏о̛̛̭̬̍-̭к̌́ ˃Эˉ-3 ˀо̛̭̭́ 1 №ϭϱ 12. 2004 ˃ʦˇ-110 ˁ˃ˁ-Кʻˇˀ-350-2000-2,5-

10,5-ϭˀʦ  ˄ˈЛϰ 

350 2000 20 п̛̬̦уд. ̏о̚д 03. 2005 

13 ˃Эˉ "ʤО ʤл̛̛̥̦̜̀ 
К̵̭̌̌̚т̦̌̌" 

К̵̭̌̌̚т̌
̦ 

1 №ϭϴ 07. 2005 ˃ˇ-63 ˁ˃ˁ-Кʻˇˀ-220-1200-2,5-

10,5-ϭʫ-ˀʦ ˄ˈЛϰ 

220 1200 20 е̭т. ̏о̚д 12. 2005 

14 ˃Эˉ-Ϯ ̐.ʤ̭т̦̌̌ 

̭т.№ϱ 

К̵̭̌̌̚т̌
̦ 

1 №ϭϵ 

 

09. 2005 ˃ˇ-125 ˁ˃ˁ–Кʻˇˀ-330-1500-2,5–
10,5–ϭʫ-ˀʦ˄ˈЛϰ 

330 1500 20 е̭т. ̏о̚д 12. 2006 

15 ˃Эˉ ˁˈК 

̐.ˁе̏е̬̭к 

ˀо̛̭̭́   1 

 

№ϮϬ 

 

12. 2005 ˃ˇ-110 ˁ˃ˁ–Кʻˇˀ-330-1500-2,5–
10,5–ϭʫ-ˀʦ˄ˈЛϰ 

330 1500 20 е̭т. ̏о̚д. 03. 2010 
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ʿ̬одол̙е̛̦е п̛̬ло̙е̛̦́ ʥ 

ʿ̬одол̙е̛̦е т̌̍л̶̛̼ ʥ.ϭ 

№ 

п/п 

ʻ̛̦̌̏̌̚е 

 ̭т̶̛̛̦̌  
ˁт̬̦̌̌ Кол-̏о 

̛̭̭те̥ 

ʻо̥е̬ 
̛̭̭те̥̼ 

ʧод ̼̏пу̭к̌ ˃̛п,  
̥о̺̦о̭т̽ 
̐е̦е̬̌то̬̌, ʺʦт 

˃̛п ̛̭̭те̥̼ * ʻо̛̥̦̌л̦̽ое 
̦̌п̬̙́е̛̦е 
̏о̍̚у̙де̛̦́, ʦ 

ʻо̥. ток ̏о̍̚у̙де̛̦́, 
ʤ 

ʪл̛тел̦̽о̭т̽ 
̴о̛̬̭̬о̏к̛, 
̭ 

О̵л̙̌де̛̦е 
т̛̛̬̭то̬о̏ 

ʧод  
̏̏од̌ ̏ 

̾к̭плу̌т̶̛̌̀ 

16 ˃Эˉ-Ϯϭ ʺо̭̦̾е̬̐о ˀо̛̭̭́ 1 

 

№Ϯϭ 

 

12. 2005  2,5–10,5–1-ˀʦʪ˄ˈЛϰ      

17 ʻо̏о̛̛̭̬̭̍к̌́ ʧЭˁ 

̭т.№ϱ 

ˀо̛̭̭́ 1 

 

 

№ϮϮ 

 

 

03. 2005 ˁʦ ϭϯϰϯ/ 

140 – 96 

ϲϱ ʺʦт 

ˁ˃ˁ-Кʻˇˀ-400-2000-2,5-

13,8-ϭ ˄ˈЛϰ 

400 2000 50 п̛̬̦уд. ̏о̚д. 06. 2006 

18 ˃Эˉ-2 

̐. ˔̬о̭л̌̏л̽ 

ˀо̛̭̭́ 1 

 

 

№Ϯϯ 

 

 

07. 2006 ˃ʦˇ-110 ˁ˃ˁ–Кʻˇˀ-350-2000-2,5–
10,5–ϭϭʿ-ˀʦ˄ˈЛϰ 

350 2000 20 п̛̬̦уд. ̏о̚д 03.  2007 

19 ˃Эˉ-ʿʦˁ 

ОʤО «ˁе̏е̬- 

̭т̌л̽» ̭т.№ϲ 

ˀо̛̭̭́ 1 

 

 

№Ϯϱ 

 

 

08. 2006 ˃ˇ-63 ˁ˃ˁ–Кʻˇˀ-220-1200-2,5–
10,5–ϭϭʿ-ˀʦ˄ˈЛϰ 

220 1200 20 п̛̬̦уд. ̏о̚д 09. 2009 

20 ˃Эˉ-3 

̐.ʺ̛̦̭к 

ʥело̬у̛̭̭́ 1 

 

 

№Ϯϲ 

 

 

06.  2007 ˃ˇ-80 ˁ˃ˁ-Кʻˇˀ-200-1200-2,5-

10,5-ϭϭʿ ˄ˈЛϰ 

200 1200 20 п̛̬̦уд. ̏о̚д. 02. 2009 

 

 

21 ˋел̛̦̭́̍к̌́ ˃Эˉ-2 ˀо̛̭̭́ 1 №Ϯϳ 

 

07. 2007 ˃ˇ-125 ˁ˃ˁ–Кʻˇˀ-330-1500-2,5–
10,5–ϭϭʫ-˄ˈЛϰ 

330 1500 20 е̭т. ̏о̚д. 12.2010 

22 ˃о̥̭к̌́ ʧˀЭˁ-2 ˀо̛̭̭́ 1 

 

№Ϯϴ 10.2007 ˃ˇ-63 ˁ˃ˁ-Кʻˇˀ-220-1200-2,5-

10,5-ϭϭʫ-ˀʦ ˄ˈЛϰ 

220 1200 20 е̭т. ̏о̚д    

12. 2009 

23 ʦ̼̍о̬̭̐к̌́ ˃Эˉ-17 ˀо̛̭̭́ 1 

 

№Ϯϵ 

 

06. 2008 ˃ˇ-125 ˁ˃ˁ–Кʻˇˀ-330-1500-2,5–
10,5–ϭϭʫ- ˀʦ ˄ˈЛϰ 

330 1500 20 е̭т. ̏о̚д. 05. 2009 

24 ˉ̛̥л̦̭́к̌́ ʧЭˁ 

̭т.№ϰ 

ˀо̛̭̭́ 1 

 

 

№ϯϬ 

 

02.2009 ɋȼ-1030/  
120 – 68 

ϱϮ,ϱ ʺʦт 

ˁ˃ˁ–Кʻˇˀ-360-1320-2,5–
10,5–ϭϭʺ-ʫ ˄ˈЛϰ 

360 1320 50 е̭т. ̏о̚д. 10.2012 

 

25 К̛̬о̭̏к̌́ ˃Эˉ-3 

̭т. №ϲ 

ˀо̛̭̭́ 1 

 

№ϯϭ 08.2009 ˃ˇ-63 ˁ˃ˁ-Кʻˇˀ-220-1200-2,5-

10,5-11-ʿ –ˀʦ ˄ˈЛϰ 

220 1200 20 п̛̬̦уд. ̏о̚д. 01.2010 

26 ˄л̦̌-˄д̦̭̾к̌́ ˃Эˉ-ϭ ̭т. 
№ϳ 

ˀо̛̭̭́ 1 

 

№ϯϮ 09.2009 ˃ˇ-110 ˁ˃ˁ–Кʻˇˀ-330-1500-2,5–
10,5–ϭϭʫ- ˀʦ ˄ˈЛϰ 

330 1500 20 е̭т. ̏о̚д. 03.2011 

 

27 К̬̭̦̌од̬̭̌к̌́ ˃Эˉ ˀо̛̭̭́ 1 

 

№ϯϯ 12.2009 ˃ˇ-160 ˁ˃ˁ-Кʻˇˀ-350-1500-2,5-

15,75-ϭϭʺ-ʫ ˄ˈЛϰ 

350 1500 20 е̭т. ̏о̚д. 11.2012 

28 ˃Эˉ-ϯ ʿ̌̏лод̬̌- 

Э̦е̬̐о ̭т.№ϭ 

К̵̭̌̌̚т̦̌ 1 

 

№ϯϱ 03.2010 ˃ˇ-63 ˁ˃ˁ-Кʻˇˀ-200-1200-2,5-

10,5-11-ʿ –ˀʦ ˄ˈЛϰ 

200 1200 20 п̛̬̦уд. ̏о̚д. 05.2012 

 

29 ʥе̬е̚о̭̏к̌́ ʧˀЭˁ 

 

ʥело̬у̛̭̭́ 1 

 

 

№ϯϰ 09.2009 ˃ʦˇ-180 ˁ˃ˁ-Кʻˇˀ-400-1500-2,5-

15,75-ϭϭʺ-ʫ-ˀʦ ˄ˈЛϰ 

400 1500 20 е̭т. ̏о̚д. 08.2014 

 

 

30 ˄л̦̌-˄д̦̭̾к̌́ ˃Эˉ-1 

̭т.№ϲ, ̭т.№ϳ 

ˀо̛̭̭́ 1 

 

№ϯϳ 01.2010  ˁʦ˃ˀ-330-1500-2-6-ʿ 
˄ˈЛϰ 

330 1500 20 п̛̬̦уд. ̏о̚д. 03.2010 

31 ˇ̛л̛̌л ʿе̬ед̛̙̦̏. 
Элект̬о̭т̦̌ 

ˀо̛̭̭́ 1 №ϭ 

ʥˍʦ 

01.2005 ˃-16 Кʥˁʦ-135-605-2-ϲ,ϯ ˄ˈЛϰ 135 605 20 е̭т. ̏о̚д. 10.2007 

32 

 

ʻ̛̙̦ек̥̭̌к̌́ ˃Эˉ 

̭т.№ϭϬ 

ˀо̛̭̭́ 2 

 

№ϭϲ 11.2008 

 

˃ʦˇ-120 ʺˁˀʦ-ϭϮϬ ˄ˈЛϰ 

;ʺоде̶̛̛̬̦̌́̚ 
̼̭̏око̸̭̌тот̦о̜  
̛̭̭те̥̼ ̏о̍̚у̙де̛̦́Ϳ 

130 Ϯ ̵ ϭϱ 20 е̭т. ̏о̚д.  

№Ϯϳ 

33 ̭т. №ϭϭ 
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ʿ̬одол̙е̛̦е п̛̬ло̙е̛̦́ ʥ 

ʿ̬одол̙е̛̦е т̌̍л̶̛̼ ʥ.ϭ 

№ 

п/п 

ʻ̛̦̌̏̌̚е 

 ̭т̶̛̛̦̌  
ˁт̬̦̌̌ Кол-̏о 

̛̭̭те̥ 

ʻо̥е̬ 
̛̭̭те̥̼ 

ʧод ̼̏пу̭к̌ ˃̛п,  
̥о̺̦о̭т̽ 
̐е̦е̬̌то̬̌, ʺʦт 

˃̛п ̛̭̭те̥̼ * ʻо̛̥̦̌л̦̽ое 
̦̌п̬̙́е̛̦е 
̏о̍̚у̙де̛̦́, ʦ 

ʻо̥. ток ̏о̍̚у̙де̛̦́, 
ʤ 

ʪл̛тел̦̽о̭т̽ 
̴о̛̬̭̬о̏к̛, 
̭ 

О̵л̙̌де̛̦е 
т̛̛̬̭то̬о̏ 

ʧод  
̏̏од̌ ̏ 

̾к̭плу̌т̶̛̌̀ 

35 

 

 

˃Эˉ-Ϯ ʤО «ʤ̭т̦̌̌-

Э̦е̛̬̐́»̭т.№ϱ 

К̵̭̌̌̚т̦̌  1 

 

 

№ϰϭ 08.2011 ˃ˇ-125 ˁ˃ˁ–Кʻˇˀ-330-1500-2,5–
10,5–ϭϭʫ- ˀʦ ˄ˈЛϰ 

330 1500 20 е̭т. ̏о̚д.  06. 2015 

36 ˃Эˉ-Ϯ ʤО «ʤ̭т̦̌̌-

Э̦е̛̬̐́» 

К̵̭̌̌̚т̦̌  1 

 

 

№ϰϮ 

 

 

12.2011 ˃ˇ-125 ˁʦ˃ˀ–330-1500-2–6–ʿ  
˄ˈЛϰ 

330 1500 20 п̛̬̦уд. ̏о̚д. 06. 2015 

 

37 ˃Эˉ-ϯ ʿ̌̏лод̬̌- 

Э̦е̬̐о ˁт.№Ϯ 

К̵̭̌̌̚т̦̌ 1 

 

 

№ϲϲ 

 

 

08.2013 ˃ˇ-80 ˁ˃ˁ-Кʻˇˀ-220-1375-2,5-

6,3- 

ϭϭ ʺϮ-ʿ–ˀʦ ˄ˈЛϰ  

220 1375 20 п̛̬̦уд. ̏о̚д. 06.2015 

38 ˃Эˉ-ϯ ʿ̌̏лод̬̌- 

Э̦е̬̐о 

ˁт.№ϱ 

К̵̭̌̌̚т̦̌ 1 

 

 

№ϲϳ 

 

 

12.2013 ˃ˇ-125 ˁ˃ˁ-Кʻˇˀ-330-1500-2,5-

10,5-ϭϭʺϮ-ʿ –ˀʦ ˄ˈЛϰ 

330 1500 20 п̛̬̦уд. ̏о̚д. 12.2014 

39 К̼̼̚ло̬д̛̦ 

̭к̌́ ˃Эˉ-6 

 

К̵̭̌̌̚т̦̌ 1 

 

№ϰ 

 

12.2013 ˃ˇ-32-2 Кʥˁʦ-145-950-2-ϲ,ϯ ˄ˈЛϰ 145 950 20 е̭т. 12.2014 

 

 

40 ʤ̬̹̭̐̌́к̌́  
˃Эˉ 

 

ˀˇ 1 

 

№ϲϵ 05.2014 ˃ˇ-65-2 ˁ˃ˁ-Кʻˇˀ-220-1200-2,5-

10,5-ϭϭʺϮ-ʿ –ˀʦ ˄ˈЛϰ 

 

220 1200 20 п̛̬̦уд. ̏о̚д. 03.2018 

41 ˃Эˉ-Ϯ ʤО «ʤ̭т̦̌̌-

Э̦е̛̬̐́» ̭т.№ϲ 

К̵̭̌̌̚т̦̌ 1 

 

 

№ϳϬ 09.2014 ˃ˇ-125 ˁ˃ˁ-Кʻˇˀ-330-1500-2,5-

10,5-ϭϭʺϮ-ʿ –ˀʦ ˄ˈЛϰ 

330 1500 20 п̛̬̦уд. ̏о̚д.  

42 ˃Эˉ-ϯ ʿ̌̏лод̬̌- 

Э̦е̬̐о 

ˁт.№ϰ 

К̵̭̌̌̚т̦̌ 1 

 

№ϳϭ 12.2014 ˃ˇ-125 ˁ˃ˁ-Кʻˇˀ-330-1500-2,5-

10,5-ϭϭʺϮ-ʿ –ˀʦ ˄ˈЛϰ 

330 1500 20 п̛̬̦уд. ̏о̚д. 11.2015 

43 ˃Эˉ-ϯ ʿ̌̏лод̬̌- 

Э̦е̬̐о 

ˁт.№ϲ 

К̵̭̌̌̚т̦̌ 1 

 

 

№ϳϱ 03.2016 

 

˃ˇ-125 ˁ˃ˁ-Кʻˇˀ-330-1500-2,5-

10,5-ϭϭʺϮ-ʿ –ˀʦ ˄ˈЛϰ 

330 1500 20 п̛̬̦уд. ̏о̚д.  

44 ˋел̛̦̭́̍к̌́ ˃Эˉ-2 

ˁт.№Ϯ 

ˀˇ 1 

 

 

№ϳϮ 12.2015 ˃ˇ-60 ˁ˃ˁ-Кʻˇˀ-220-1200-2,5-

10,5-ϭϭʺϮ-ʿ –ˀʦ ˄ˈЛϰ 

 

220 1200 20 п̛̬̦уд. ̏о̚д. 06.2017 

45 ˁ̵̌̌л̛̦̭к̌́ ʧˀЭˁ-2  

ˁт. №ϭ 

 

ˀˇ 

 

2 

 

 

№ϳϯ 02.2016 ˃ˇ-63 ˁ˃ˁ-Кʻˇˀ-200-1200-2,5-

10,5-ϭϭʺϮ-ʿ  ˄ˈЛϰ 

200 1200 20 п̛̬̦уд. ̏о̚д.  

46 

 

ˁ̵̌̌л̛̦̭к̌́ ʧˀЭˁ-2 

ˁт.№Ϯ 

 

ˀˇ 

 

 

2 

 

№ϳϰ 

 

03. 2016 ˃ˇ-63 ˁ˃ˁ-Кʻˇˀ-200-1200-2,5-

10,5-ϭϭʺϮ-ʿ  ˄ˈЛϰ 

200 1200 20 п̛̬̦уд. ̏о̚д.  

47 

 

ʿ̬е̐ол̭̽к̌́ 

˃Эˁ ˁт.№ϭ 

̐. К̌л̛̛̦̦̬̐̌д ˁт.№ϭ 

ˀˇ 4 №ϳϲ 

 

08.2016 

 

 

˃ˇ-ϵϬʧ 

 

ˁ˃ʻʧ-Кʻˇˀ-250-1500-2,5-

6-ϭϭʺ-ʿ  ˄ˈЛϰ 

250 1500 20 п̛̬̦уд. ̏о̚д. 06.2018 

 

 

48 

 

ˁт.№Ϯ №ϴϭ 
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Око̸̛̦̦̌е п̛̬ло̙е̛̦́ ʥ 

Око̸̛̦̦̌е т̌̍л̶̛̼ ʥ.ϭ 

№ 

п/п 

ʻ̛̦̌̏̌̚е 

 ̭т̶̛̛̦̌  
ˁт̬̦̌̌ Кол-̏о 

̛̭̭те̥ 

ʻо̥е̬ 
̛̭̭те̥̼ 

ʧод ̼̏пу̭к̌ ˃̛п,  
̥о̺̦о̭т̽ 
̐е̦е̬̌то̬̌, ʺʦт 

˃̛п ̛̭̭те̥̼ * ʻо̛̥̦̌л̦̽ое 
̦̌п̬̙́е̛̦е 
̏о̍̚у̙де̛̦́, ʦ 

ʻо̥. ток ̏о̍̚у̙де̛̦́, 
ʤ 

ʪл̛тел̦̽о̭т̽ 
̴о̛̬̭̬о̏к̛, 
̭ 

О̵л̙̌де̛̦е 
т̛̛̬̭то̬о̏ 

ʧод  
̏̏од̌ ̏ 

̾к̭плу̌т̶̛̌̀ 

51 

 

ʺ̌́ко̭̏к̌́  
˃Эˁ  ̐ .ʧу̭е̏ 

ˁт.№ϭ 

ˀˇ 2 

 

№ϳϳ 

 

08.2016 

 

˃ˇ-ϵϬʧ ˁ˃ʻʧ-Кʻˇˀ-250-1500-2,5-

6-ϭϭʺ-ʿ  ˄ˈЛϰ 

250 1500 20 п̛̬̦уд. ̏о̚д. 12.2017 

 

 

52 ˁт.№Ϯ 

 

  №ϳϵ 11.2016       01.2018 

 

53 ˃̌л̵̌о̭̏к̌́  
˃Эˁ  ̐ .ˁо̏ет̭к 

ˁт.№ϭ 

ˀˇ 2 

 

№ϳϴ 

 

10.2016 

 

˃ˇ-ϵϬʧ ˁ˃ʻʧ-Кʻˇˀ-250-1500-2,5-

6-ϭϭʺ-ʿ  ˄ˈЛϰ 

250 1500 20 п̛̬̦уд. ̏о̚д. 01.2018 

 

54 ˁт.№Ϯ №ϴϬ 

 

12.2016 02.2018 

55 ˃Эˉ-ʿʦˁ  
ʻЛʺК 

ˀˇ 1 №ϱ 

 

12.2016 ˃ˇ-60 Кʥˁʦ-200-1100-Ϯ ˄ˈЛϰ 

ˌʥˁʦ-03 

200 

 

60 

1100  

 

25 

20 

 

20 

 

 

ʫ̭те̭т. 

02.2018 

56 

 

ʿ̛̬̥о̬̭к̌́ 

˃Эˁ ˁт.№ϭ 

ˀˇ 3 №ϴϱ 

 

05.2017 

 

˃ˇ-65 ˁ˃ˁ-Кʻˇˀ-220-1200-2,5-

6,3-ϭϭʺ-ʿ  ˄ˈЛϰ 

220 1200 20 п̛̬̦уд. ̏о̚д.  

57 ˁт.№Ϯ №ϴϲ 08.2017 

58 ˁт.№ϯ №ϴϳ 11.2017 

59 ʥ̛̬̦̭̌̌̍к̌́ ˃Эˉ ˀˇ 1 №ϲ 08.2017 ˃ˇˀ-32-2 ˌʥˁʦ-03 ϰϬʦ ϮϬʤ 20 ʫ̭те̭т 09.2017 

60 ʧ̬од̦е̦̭к̌́ ˃Эˉ-2 ʥело̬у̛̭̭́ 1 №ϴϰ 07.2017 ˃ˇ-ϳϬʻ-Ϯ˄ϯ ˁ˃ˁ-Кʻˇˀ-210-1300-2,5-

6,3-ϭϭʺ-ʿ  -ˀʦ˄ˈЛϰ 

210 1300 20 п̛̬̦уд. ̏о̚д  

61 ˃Эˉ-ϮϮ  ʺо̭̦̾е̬̐о 
̭т.№Ϯ 

ˀˇ 1 №ϴϴ 11. 2017 ˃ˇ-80-Ϯ˄ϯ ˁ˃ˁ-Кʻˇˀ-220-1375-2,5-

10,5-ϭϭʺ-ʿ  -ˀʦ˄ˈЛϰ 

220 1375 20 п̛̬̦уд. ̏о̚д.  

62 ˉЭˁ ʿʤО «ʺʺК» 

ˁт.№ϲ 

ˀˇ 1 №ϴϵ 

 

03.2018 ˃ˇ-65-Ϯ˄ϯ ˁ˃ˁ-Кʻˇˀ-160-1550-2,5-

10,5-ϭϭʺ-ʿ -ˀʦ˄ˈЛϰ 

160 1200 20 п̛̬̦уд. ̏о̚д.  

63 К̬̭̦̌о̬̭́к̌́ 

˃Эˉ-ϯ ̭т. №ϭ 

ˀˇ 1 №ϵϭ 06.2018 ˃ʦˇ-220-Ϯ˄ϯ ˁ˃ˁ-Кʻˇˀ-455-1775-2,5-

15,75-ϭϭʺ-ʿ –ˀʦ ˄ˈЛϰ 

455 1775 20 п̛̬̦уд. ̏о̚д.  

64 К̬̭̦̌о̬̭́к̌́ 

˃Эˉ-3  

ˀˇ 1 №ϵϮ 06.2018 ˃ʦˇ-220-Ϯ˄ϯ ˁʦ˃ˀ- 455-1775-2-6,3-ʿ 
˄ˈЛϰ 

455 1775 20 п̛̬̦уд. ̏о̚д.  

65 ʺ̛̦̭к̌́ ˃Эˉ-3 ʥело̬у̛̭̭́ 1 №ϵϬ 07.2018 ˃ˇ-125-Ϯ˄ϯ ˁ˃ˁ-Кʻˇˀ-330-1500-2,5-

10,5-ϭϭʺ-ʿ -ˀʦ ˄ˈЛϰ 

330 1500 20 п̛̬̦уд. ̏о̚д.  

 

 




