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ɊȿɎȿɊАɌ 
 

 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ  ɫɨɞɟɪɠɢɬ 76 ɫɬɪɚɧɢɰ, 14 

ɪɢɫɭɧɤɨɜ, 37 ɬɚɛɥɢɰ, 25 ɢɫɬɨɱɧɢɤɨɜ ɥɢɬɟɪɚɬɭɪɵ. 
 

ɊȿɄɈɇɋɌɊɍɄɐɂə, ɉɈȾɋɌȺɇɐɂə, ɌɊȺɇɋɎɈɊɆȺɌɈɊ, 

ȼɕɄɅɘɑȺɌȿɅɖ, ɊȺɁɔȿȾɂɇɂɌȿɅɖ, ɋɌɊɍɄɌɍɊȺ, ɄɈɇɋɌɊɍɄɐɂə. 
 

Ɉɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɉɋ 110/10/6 ɤȼ «ɊȺɋɋȼȿɌ» ɮɢɥɢɚɥɚ 

ɉȺɈ "ɆɊɋɄ-ɋɢɛɢɪɢ" «ɏɚɤɚɫɷɧɟɪɝɨ» 

 

ɐɟɥɶ ɢɫɫɥɟɞɨɜɚɧɢɹ – ɪɚɡɪɚɛɨɬɤɚ ɩɪɨɟɤɬɚ ɩɨ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɩɨɞɫɬɚɧɰɢɢ 

110/10/6 ɤȼ ɊȺɋɋȼȿɌ. 
 

ȼ ɩɪɨɰɟɫɫɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɜɟɞɟɧ ɜɵɛɨɪ ɢ ɪɚɫɱɟɬɧɚɹ ɩɪɨɜɟɪɤɚ 

ɨɫɧɨɜɧɨɝɨ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɵɥɨ ɜɵɹɜɥɟɧɨ, ɱɬɨ 

ɪɟɤɨɧɫɬɪɭɤɰɢɹ ɩɨɞɫɬɚɧɰɢɢ ɩɪɢɜɟɞɟɬ ɤ ɭɥɭɱɲɟɧɢɸ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɩɨɜɵɲɟɧɢɸ ɧɚɞɟɠɧɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɤɚɱɟɫɬɜɚ 

ɩɟɪɟɞɚɜɚɟɦɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ.  
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ABSTRACT 
 

The final qualifying work contains 76 pages, 14 drawings, 37 tables, 25 

sources of literature. 

RECONSTRUCTION, SUBSTATION, TRANSFORMER, SWITCH, 

DISCONNECTOR, STRUCTURE, CONSTRUCTION. 

The object of the study is 110/10/6 kV SS "RASSVET" of the branch of PJSC 

"IDGC of Siberia" "Khakasenergo" 

The purpose of the study is the development of a project for the 

reconstruction of 110/10/6 kV substation DAWN. 

In the course of the research, a selection and calculation check of the main 

electrical equipment was carried out. 

As a result of the conducted research, it was revealed that the reconstruction 

of the substation would lead to an improvement in economic indicators, 

correspondingly, to an increase in equipment reliability and the quality of the 

transmitted electricity. 
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ВВȿȾȿɇɂȿ 

 

 

ɗɧɟɪɝɟɬɢɱɟɫɤɢɟ ɨɛɴɟɤɬɵ, ɚ ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɩɨɞɫɬɚɧɰɢɢ, ɜɜɟɞɟɧɧɵɟ ɜ 

ɷɤɫɩɥɭɚɬɚɰɢɸ ɩɨɪɹɞɤɚ 30 ɥɟɬ ɧɚɡɚɞ ɢ ɛɨɥɟɟ, ɧɟɨɛɯɨɞɢɦɨ ɪɟɤɨɧɫɬɪɭɢɪɨɜɚɬɶ. 

ȼ ɞɚɧɧɨɣ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɟ ɪɚɫɫɦɨɬɪɟɧ ɜɨɩɪɨɫ 

ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɩɨɞɫɬɚɧɰɢɢ «ɊȺɋɋȼȿɌ» 110/10/6 ɤȼ. Ɋɟɲɟɧɢɟ ɷɬɨɝɨ ɜɨɩɪɨɫɚ 

ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨɛɵ ɩɨɫɥɟ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɩɨɞɫɬɚɧɰɢɹ ɢɦɟɥɚ ɧɚɢɥɭɱɲɢɟ 

ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ, ɬɨ ɟɫɬɶ ɩɪɢ ɦɢɧɢɦɚɥɶɧɵɯ ɡɚɬɪɚɬɚɯ 

ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ, ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɦɚɬɟɪɢɚɥɨɜ ɨɧɚ ɨɛɟɫɩɟɱɢɜɚɥɚ ɬɪɟɛɭɟɦɭɸ 

ɧɚɞɟɠɧɨɫɬɶ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɢ ɤɚɱɟɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. Ʉɪɨɦɟ ɬɨɝɨ, ɩɪɢ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɡɚɞɚɱɚ ɩɨ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɸ ɪɟɲɚɟɬɫɹ ɤɨɦɩɥɟɤɫɧɨ, ɫ ɭɱɟɬɨɦ 

ɩɟɪɫɩɟɤɬɢɜɵ ɪɚɡɜɢɬɢɹ ɩɨɬɪɟɛɢɬɟɥɟɣ. 

ɐɟɥɶɸ ɞɚɧɧɨɣ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɹɜɢɥɚɫɶ ɭɫɬɚɧɨɜɤɚ 

ɧɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɨɬɜɟɱɚɸɳɟɝɨ ɬɪɟɛɨɜɚɧɢɹɦ ɢɡɦɟɧɢɜɲɟɝɨɫɹ ɪɟɠɢɦɚ 

ɪɚɛɨɬɵ.  

Ɂɚɞɚɱɢ, ɪɟɲɟɧɢɟ ɜɨɩɪɨɫɚ ɨ ɡɚɦɟɧɟ:  

1) ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɩɨɫɤɨɥɶɤɭ ɨɧɢ ɨɬɪɚɛɨɬɚɥɢ ɫɜɨɣ ɫɪɨɤ ɷɤɫɩɥɭɚɬɚɰɢɢ, 

ɤɨɬɨɪɵɣ ɫɨɫɬɚɜɥɹɟɬ ɩɨɪɹɞɤɚ 20 ɥɟɬ; 

2) ɤɨɦɦɭɬɚɰɢɨɧɧɨɣ ɚɩɩɚɪɚɬɭɪɵ; 

3) ɭɫɬɚɧɨɜɤɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɛɨɥɟɟ ɫɨɜɪɟɦɟɧɧɨɣ ɫɟɪɢɢ 

4) ɭɫɬɚɧɨɜɤɚ ɫɩɟɰɢɚɥɶɧɨ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɞɥɹ ɧɨɜɨɝɨ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ 

ɭɫɬɪɨɣɫɬɜɚ ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɟɣ ɫɟɥɟɤɬɢɜɧɨɣ ɫɜɟɬɨɜɨɣ ɞɭɝɨɜɨɣ ɡɚɳɢɬɵ. 

5) ɗɤɨɧɨɦɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɜɵɤɥɸɱɚɬɟɥɟɣ. 

Ⱦɚɧɧɚɹ ɪɟɤɨɧɫɬɪɭɤɰɢɹ ɩɨɞɫɬɚɧɰɢɢ ɩɨɡɜɨɥɹɟɬ ɩɨɜɵɫɢɬɶ ɧɚɞɟɠɧɨɫɬɶ 

ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɢ ɤɚɱɟɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɭ ɩɨɬɪɟɛɢɬɟɥɟɣ, ɚ ɬɚɤ ɠɟ ɫɧɢɡɢɬɶ 

ɩɨɬɟɪɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɤɚɤ ɫɥɟɞɫɬɜɢɟ ɡɚɬɪɚɬɵ ɧɚ ɷɤɫɩɥɭɚɬɚɰɢɸ. 
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1 ɏАɊАɄɌȿɊɂɋɌɂɄА ɉɈȾɋɌАɇɐɂɂ 110/10/6 ɄВ ɊАɋɋВȿɌ 

1.1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ 

 

 

ɉɨɞɫɬɚɧɰɢɹ ɊȺɋɋȼȿɌ ɪɚɫɩɨɥɨɠɟɧɚ ɜ Ɋɟɫɩɭɛɥɢɤɟ ɏɚɤɚɫɢɹ, ɝ. 

ɑɟɪɧɨɝɨɪɫɤ, ɭɥ. Ɇɢɪɚ, 004 «ȼ». Ȼɵɥɚ ɜɜɟɞɟɧɚ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɜ 1991 ɝ. 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɡɚɝɪɭɡɤɚ (ɡɚ ɩɨɫɥɟɞɧɢɟ 3 ɝɨɞɚ) ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɡɚɦɟɪɨɜ ɫɨɫɬɚɜɢɥɚ 

8,12 Ɇȼɬ.  

ȼ ɬɚɛɥɢɰɟ 1.1 ɩɪɢɜɟɞɟɧɵ ɞɚɧɧɵɟ ɩɨ ɩɨɞɤɥɸɱɟɧɢɸ ɩɨɬɪɟɛɢɬɟɥɟɣ. 

   
 

Ɍɚɛɥɢɰɚ 1.1  Ⱦɚɧɧɵɟ ɩɨ ɩɨɞɤɥɸɱɟɧɢɸ ɩɨɬɪɟɛɢɬɟɥɟɣ 
 

ɒɢɧɵ ɇɚɢɦɟɧɨɜɚɧɢɟ ɮɢɞɟɪɚ ɉɨɬɪɟɛɢɬɟɥɶ 
   
   
  Ʉɥɚɫɫ ɧɚɩɪɹɠɟɧɢɹ 6 ɤВ 
1ɫɟɤɰɢɹ Ɏ-30-09 Ɋɟɡɟɪɜ  
 Ɏ-30-11 Ɋɟɡɟɪɜ  
2 ɫɟɤɰɢɹ Ɏ-30-06 Ɍɉ-240 

 Ɏ-30-08 Ɋɟɡɟɪɜ 

3 ɫɟɤɰɢɹ Ɏ-30-21  Ʉɨɬɟɥɶɧɚɹ  

 Ɏ -30-17 Ɍɉ-9 

 Ɏ-30-19 Ɋɟɡɟɪɜ  
4 ɫɟɤɰɢɹ Ɏ-30-26 Ʉɨɬɟɥɶɧɚɹ  

 Ɏ-30-24 Ɍɉ-9 

 Ɏ-30-22 Ɋɟɡɟɪɜ  
  Ʉɥɚɫɫ ɧɚɩɪɹɠɟɧɢɹ 10 ɤВ 

1 ɫɟɤɰɢɹ Ɏ-30-07 ɑɟɪɧɨɝɨɪɫɤ-ɩɪɨɦɫɬɪɨɣ 
 Ɏ-30-09 Ɋɟɡɟɪɜ  
 Ɏ-30-11 Ɋɟɡɟɪɜ  
 Ɏ-30-19 Ɋɟɡɟɪɜ  
 Ɏ-30-17 ɊɌɉ-07 «ɏɢɪɭɪɝɢɹ» 

2 ɫɟɤɰɢɹ Ɏ-30-04 ɊɌɉ-07 «ɏɢɪɭɪɝɢɹ» 

 Ɏ-30-06 Ɋɟɡɟɪɜ  
 Ɏ-30-24 Ɋɟɡɟɪɜ 

 Ɏ-30-08 Ƚɨɪɨɞ-3 
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1.2 ɉɟɪɟɱɟɧɶ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ  

 

 

Ɍɢɩ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ: ɈɊɍ-110ɤȼ; 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɢɥɨɜɵɟ: 2 ɲɬ; 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ: 2 ɲɬ; 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɧɚɩɪɹɠɟɧɢɹ: 110ɤȼ-7 ɲɬ; 10 ɤȼ – 6 ɲɬ; 6 ɤȼ – 12 ɲɬ; 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ: 110 ɤȼ – 24 ɲɬ; 10 ɤȼ – 26 ɲɬ; 6 ɤȼ – 40 ɲɬ; 

ȼɵɫɨɤɨɜɨɥɶɬɧɵɟ ɜɵɤɥɸɱɚɬɟɥɢ:  110ɤȼ-7ɲɬ; 10 ɤȼ – 12 ɲɬ; 6 ɤȼ – 18 ɲɬ. 

Ɋɟɚɤɬɨɪɵ : 10ɤȼ-2ɲɬ; 6ɤȼ-2 ɲɬ. 

Ɉɝɪɚɧɢɱɢɬɟɥɢ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ:  Ɉɉɇ-110ɤȼ – 8 ɲɬ; Ɉɉɇ-10ɤȼ – 12 ɲɬ; 

Ɉɉɇ-6ɤȼ-18ɲɬ. 

ȼ ɬɚɛɥɢɰɟ 1.2 ɩɪɟɞɫɬɚɜɥɟɧ ɩɟɪɟɱɟɧɶ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɧɚ ɉɋ110/10/6 ɤȼ 

«Ɋɚɫɫɜɟɬ» ɨɛɨɪɭɞɨɜɚɧɢɹ.  

 
Ɍɚɛɥɢɰɚ 1.2  ɉɟɪɟɱɟɧɶ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

 

№ 
ɩ/ɩ 

Ⱦɢɫɩɟɬɱɟɪɫɤɨɟ 
ɧɚɢɦɟɧɨɜɚɧɢɟ 

Ɍɢɩ ɨɛɨɪɭɞɨɜɚɧɢɹ Ʉɨɥɢɱɟɫɬɜɨ Ƚɨɞ 
ɭɫɬɚɧɨɜɤɢ 

1 2 3 4 5 

 Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɢɥɨɜɵɟ   

1 1Ɍ,2Ɍ ɌȾɌɇ-40000/100-ɍ1; 

110/10/6 ɤȼ ɦɨɳɧɨɫɬɶ 40ɆȼȺ 

2 1990 

 Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ   

1 Ɍɋɇ-1,Ɍɋɇ-2 ɌɆ-250/6-75ɍ1;  

6/0,4 ɤȼ ɦɨɳɧɨɫɬɶ 250 ɤȼȺ 

2 1990 

 Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɧɚɩɪɹɠɟɧɢɹ    

 110ɤȼ    

1 Ɍɇ-1ɫɟɤ.-110ɤȼ ɮɚɡɚ Ⱥ ɇɄɎ-110-83ɍ1 1 1990 

2 Ɍɇ-1ɫɟɤ.-110ɤȼ ɮɚɡɚ ȼ 1 
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3 Ɍɇ-1ɫɟɤ.-110ɤȼ ɮɚɡɚ ɋ 1 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 1.2  
1 2 3 4 5 

4 Ɍɇ-2ɫɟɤ.-110ɤȼ ɮɚɡɚ Ⱥ 1 

5 Ɍɇ-2ɫɟɤ.-110ɤȼ ɮɚɡɚ ȼ 1 

6 Ɍɇ-2ɫɟɤ.-110ɤȼ ɮɚɡɚ ɋ 1 

7 Ɍɇ-Ɉɋɒ-110ɤȼ ɮɚɡɚ ȼ 1 

 10ɤȼ    

1 əɱ.№5 Ɍɇ 1 ɫɟɤ.-10 ɁɇɈɅ-10 3 1990 

2 əɱ.№10 Ɍɇ 2 ɫɟɤ.-10 3 

 6ɤȼ    

1 əɱ.№5 Ɍɇ 1 ɫɟɤ.-6 ɁɇɈɅ-06-6ɍɁ 3 1991 

2 əɱ.№10 Ɍɇ 2 ɫɟɤ.-6 3 

3 əɱ.№23 Ɍɇ 3 ɫɟɤ.-6 3 

4 əɱ.№20 Ɍɇ 4 ɫɟɤ.-6 3 

 Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ    

 110ɤȼ    

1 ɌɌ-ȼ-ɋ-89 ɌɎɁɆ-150Ⱥ 3 1989 

2 ɌɌ-ȼ-ɋ-314 3 

3 ɌɌ-ȼ-ɋ-316 3 

4 ɌɌ-ȼ-ɋ-339 3 

5 ɌɌ-Ɉȼ-110 (ɛɥɢɠɧɢɣ ɤ ȼ) ɌɎɁɆ-110Ȼ-1ɍ1 3 1989 

6 ɌɌ-Ɉȼ-110 (ɞɚɥɶɧɢɣ ɤ ȼ) ɌɎɁɆ-150Ⱥ-1ɍ1 3 

7 ɌɌ-1Ɍ-110 ɌɎɁɆ-150Ⱥ-1ɍ1 3 

8 ɌɌ-2Ɍ-110 ɌɎɁɆ-150Ⱥ-1ɍ1 3 

 10ɤȼ    

1 ɌɌ ɹɱ.№3 ɜɜɨɞ 1Ɍ ɌɅɒ-10 3 2006 
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2 ɌɌ ɹɱ.№7 ɌɈɅ-10 2 

 
ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 1.2 

1 2 3 4 5 

3 ɌɌ ɹɱ.№9 2  

4 ɌɌ ɹɱ.№11 2  

5 ɌɌ ɹɱ.№17 3 2010 

 6 ɌɌ ɹɱ.№19 ɌɈɅ-10 2 

7 ɌɌ ɹɱ.№2 ɋȼ-10 2 

8 ɌɌ ɹɱ.№4 2 

9 ɌɌ ɹɱ.№6 2 

10 ɌɌ ɹɱ.№8 2 

11 ɌɌ ɹɱ.№12 ɜɜɨɞ 2Ɍ ɌɅɒ-10 2 

12 ɌɌ ɹɱ.№24 2 

 6ɤȼ    

1 ɌɌ ɹɱ.№3 ɌɈɅ-6 2 1989 

 2 ɌɌ ɹɱ.№7 ɌɅɒ-6 2 

3 ɌɌ ɹɱ.№9 ɌɈɅ-6 2 1990 

 4 ɌɌ ɹɱ.№11 ɌɅɒ-6 

 

2 

5 ɌɌ ɹɱ.№13 ɋȼ-1-2 ɫɟɤ 2 

6 ɌɌ ɹɱ. №4 ȼ-Ɍɋɇ-2 2 

7 ɌɌ ɹɱ.№6:  2 2005 

 8 ɌɌ ɹɱ.№8:  ɌɈɅ-6 

 

2 

9 ɌɌ ɹɱ.№12 ɜɜɨɞ 2Ɍ 2 ɫɟɤ 2 

10 ɌɌ ɹɱ.№17:  5 2011 

 11 ɌɌ ɹɱ.№19 ɌɅɒ-6 2 

12 ɌɌ ɹɱ.№21 ɌɈɅ-6 

 

2 1989 

 13 ɌɌ ɹɱ.№25 2 
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14 ɌɌ ɹɱ.№18 2 

 
ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 1.2  

1 2 3 4 5 

15 ɌɌ ɹɱ.№22 ɌɅɒ-6 2 1989 

16 ɌɌ ɹɱ.№24 ɌɈɅ-6 

 

2 2011 

17 ɌɌ ɹɱ.№26 2 

18 ɌɌ ɹɱ.№28 ɋȼ-3-4 ɫɟɤ. ɌɅɒ-6 2 

19 ɌɌ 1Ɍ 6 ɤȼ ɌɈɅ-6 

 

2 

20 ɌɌ 2Ɍ 6 ɤȼ 2 

 ȼɵɫɨɤɨɜɨɥɶɬɧɵɟ ɜɵɤɥɸɱɚɬɟɥɢ   

 110ɤȼ    

1 ȼ-ɋ-339 ȼɆɌ-110Ȼ-25/1250ɍɏɅ1 1 1990 

2 ȼ-ɋ-89 1 

3 Ɉȼ-110 1 

4 ȼ-1Ɍ-110 1 

5 ȼ-2Ɍ-110 1 

6 ȼ-ɋ-314 1 

7 ȼ-1Ɍ-316 1 

 10ɤȼ    

1 əɱ.№3 ɜɜɨɞ 1Ɍ ȼɆɉɗ-10/3150 1 1990 

2 əɱ.№7 ȼɄɗ-10/630 1 

3 əɱ.№9 1 

4 əɱ.№11 1 

5 əɱ.№17 ȼȼɗ-Ɇ-10/630 1 1990 

6 əɱ.№19 ȼɄɗ-Ɇ-10/630 1 

7 əɱ.№2 ɋȼ-10 ȼɆɉɗ-10/3150 1 

8 əɱ.№4 ȼɄɗ-10/630 1 
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9 əɱ.№6 1 

 
ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 1.2  

1 2 3 4 5 

10 əɱ.№8  1  

11 əɱ.№12 ɜɜɨɞ 2Ɍ-10 ɤȼ ȼɆɉɗ-10/3150/31,5 1 1990 

 12 əɱ.№24 ȼɄɗ-Ɇ-10/630 1 

 6ɤȼ    

1 əɱ.№3 ȼɆɉɗ-10/3150 1 1990 

2 əɱ.№7 ȼɄɗ-Ɇ-10/630 1 

3 əɱ.№9 1 

4 əɱ.№11 1 

5 əɱ.№13 ɋȼ-1-2ɫɟɤ-6 ɤȼ ȼɆɉɗ-10/3150 1 

6 əɱ.№4 ȼ-Ɍɋɇ-2 ȼɄɗ-Ɇ-10/630 1 

7 əɱ.№6 1 

8 əɱ.№8 1 

9 əɱ.№12 ɜɜɨɞɚ 2Ɍ 2ɫɟɤ.-6ɤȼ ȼɆɉɗ-10/3150 1 

10 əɱ.№17 ȼɄɗ-Ɇ-10/630 1 

11 əɱ.№19 1 

12 əɱ.№21 1 

13 əɱ.№25 ȼɆɉɗ-10/3150 1 

14 əɱ.№18 1 

15 əɱ.№22 ȼɄɗ-10/630 1 

16 əɱ.№24 1 

17 əɱ.№26 1 

18 əɱ.№28 ɋȼ-3-4 ɫɟɤ-6ɤȼ ȼɆɉɗ-10/3150 1 

 Ɋɟɚɤɬɨɪɵ    

1 Ɋɪ-1Ɍ-10 ɊȻȾȽ-10-2500-0,25ɍɁ 1 1989 
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2 Ɋɪ-2Ɍ-10 1 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 1.2 
1 2 3 4 5 

3 Ɋɪ-1Ɍ-6 ɊȻɋȾȽ-10-2ɯ2500 1  

4 Ɋɪ-2Ɍ-6 1 

 Ɉɝɪɚɧɢɱɢɬɟɥɢ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ   

 110ɤȼ    

1 Ɉɉɇ-1Ɍ-110 Ɉɉɇ-110 3 2010 

2 Ɉɉɇ-2Ɍ-110 3 

3 Ɉɉɇɧ-1Ɍ-110 Ɉɉɇɧ-110 1 

4 Ɉɉɇɧ-2Ɍ-110 1 

 10ɤȼ    

1 Ɉɉɇ-1Ɍ-10 Ɉɉɇ-10 3 2010 

2 Ɉɉɇ-2Ɍ-10 3 

3 Ɉɉɇ-Ɍɇ-1ɫɟɤ.-10 Ɉɉɇ-10 3 

4 Ɉɉɇ-Ɍɇ-2ɫɟɤ.-10 3 

 6ɤȼ    

1 Ɉɉɇ-1Ɍ-6 Ɉɉɇ-6 3 2011 

2 Ɉɉɇ-2Ɍ-6 3 

3 Ɉɉɇ-Ɍɇ-1ɫɟɤ.-6 3 

4 Ɉɉɇ-Ɍɇ-2ɫɟɤ.-6 3 

5 Ɉɉɇ-Ɍɇ-3ɫɟɤ.-6 Ɉɉɇ-6 3 2011 

6 Ɉɉɇ-Ɍɇ-4ɫɟɤ.-6 3 

 

 
ȼ ɬɚɛɥɢɰɟ 1.3 ɩɪɢɜɟɞɟɧɵ ɫɜɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɟ ɉɋ110/10/6 ɤȼ 

«Ɋɚɫɫɜɟɬ». 
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Ɍɚɛɥɢɰɚ 1.3  ɋɜɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɟ 
 

№ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɉɟɪɟɱɟɧɶ ɜɢɞɨɜ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɡɚɳɢɬ  

ɡɚɳɢɳɚɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ  

  
 

   
 

1 2 3 
 

1 
 
 
 
 
 
 

1Ɍ,2Ɍ 
 
 
 
 
 
 

1.Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ 
 

2.ɆɌɁ-110 
 

3.Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɧɚ ɫɬɨɪɨɧɟ 110 ɤȼ 
 

4.Ɉɛɞɭɜ ɧɚ ɫɬɨɪɨɧɟ 110ɤȼ ɩɨ ɬɨɤɭ, 
ɬɟɦɩɟɪɚɬɭɪɟ 

 

5.ɍɊɈȼ, ɝɚɡɨɜɚɹ ɡɚɳɢɬɚ 1Ɍ 
 

6.ȾɎɁ ɪɟɚɤɬɨɪɚ ɫɞɜɨɟɧɧɨɝɨ 
 

7.ɆɌɁ-6 ɤȼ ɪɟɚɤɬɨɪɚ 
 

8.ɆɌɁ ɫɟɤɰɢɣ, ɡɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɚ ɧɚ 
ɫɬɨɪɨɧɟ 6 ɤȼ, ɨɛɞɭɜ ɧɚ ɫɬɨɪɨɧɟ 6 ɤȼ 

 

9. ɆɌɁ ɫɟɤɰɢɣ ɲɢɧ 10 ɤȼ, ɡɚɳɢɬɚ ɨɬ ɞɭɝɨɜɵɯ 
ɡɚɦɵɤɚɧɢɣ, ɡɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɧɚ ɫɬɨɪɨɧɟ 
10 ɤȼ 

 

   
 

2 
 
 
 
 
 
 
 

ȼɅ-110ɤȼ ɩɨ ɩɭɧɤɬɚɦ: ɋ-89 1÷5; ɋ-
314 1÷5; ɋ-316 1÷4; 6÷8; Ɉȼ: 1÷4; 
ɒɋȼ:3,4,9,10  
 
 
 
 
 
 

1. 3-ɯ ɫɬɤɩɟɧɱɚɬɚɹ ɧɚɩɪɚɜɥɟɧɧɚɹ ɡɚɳɢɬɚ 
 

2. 4-ɯ ɫɬɭɩɟɧɱɚɬɚɹ ɡɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ 
ɡɟɦɥɸ 

 

3. Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ 
 

4.ɍɊɈȼ 
 

5.ȾɎɁ-201 
 

6.Ɉɞɧɨɫɬɭɩɟɧɱɚɬɚɹ ɧɚɩɪɚɜɥɟɧɧɚɹ 
ɞɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ 

 

7. 3-ɯ ɫɬɭɩɟɧɱɚɬɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ ɨɬ ɆɎɄɁ 
 

8. 2-ɯ ɫɬɭɩɟɧɱɚɬɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ ɨɬ 
ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ (ɧɚɩɪɚɜɥɟɧɧɚɹ) 

 

9. ɆɌɁ ɨɬ ɆɎɄɁ 
 

10. 3-ɯ ɫɬɭɩɟɧɱɚɬɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ ɨɬ 
ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ- ɧɟɧɚɩɪɚɜɥɟɧɧɚɹ 

 

3 ɋȼ-6,10 ɤȼ 

1. ɆɌɁ-3ɫɬɨɪɨɧɟɟ, Ⱥɉȼ 
 

2.Ⱦɭɝɨɜɚɹ ɡɚɳɢɬɚ ɫ ɤɨɧɢɪɨɥɟɦ ɬɨɤɚ ɜ ɰɟɩɢ 
ɋȼ-10ɤȼ 

 

4 ɋȼ-0,4ɤȼ 
1.Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ 

 

2.Ɂɚɳɢɬɚ ɨɬ ɦɟɠɞɭɮɚɡɧɵɯ ɄɁ 
 

5 ɒɢɧɵ 110 ɤȼ ȾɒɁ-110 
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ȼ ɬɚɛɥɢɰɟ 1.4 ɩɪɢɜɟɞɟɧɵ ɫɜɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɜɜɨɞɚɦ 110 ɤȼ ɢ ɜɵɲɟ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. 

 

 

Ɍɚɛɥɢɰɚ 1.4  ɋɜɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɜɜɨɞɚɦ 110 ɤȼ ɢ ɜɵɲɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 
 

№ ɇɚɢɦɟɧɨɜɚɧɢɟ ɚɩɩɚɪɚɬɚ Ɏɚɡɚ Ɍɢɩ ɜɜɨɞɚ 

1 2 3 4 

1 

Ɍ1,Ɍ2 

ɇɟɣɬɪɚɥɶ ɂɉɌ-35/1000Ȼ.01 
Ⱥ 

 
 

ȽɌɌȻ-60-110/800-ɍ1 
 

 

ȼ 

  

 

ɋ 
    

2 ɉɪɨɯɨɞɧɵɟ ɢɡɨɥɹɬɨɪɵ 

ɚ,ɜ,ɫ ɂɉ-10/6300-42,5ɍɏɅ, 6 ɤȼ, 3 ɲɬ 

ɚ,ɜ,ɫ ɂɉ-20/3150-12,5ɍɏɅ, 10 ɤȼ,3 ɲɬ 
    

 
ȼ ɬɚɛɥɢɰɟ 1.5 ɩɪɢɜɟɞɟɧɵ ɫɜɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɢɡɨɥɹɰɢɢ. 
 

Ɍɚɛɥɢɰɚ 1.5  ɋɜɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɢɡɨɥɹɰɢɢ 
 

№ Ɍɢɩ ɢɡɨɥɹɬɨɪɨɜ ɇɚɩɪɹɠɟɧɢɟ 

Ʉɨɥɢɱɟɫɬɜɨ ɜ 
ɝɢɪɥɹɧɞɟ Ɇɟɫɬɨ ɭɫɬɚɧɨɜɤɢ 

1 2 3 4 5 

ɉɨɞɜɟɫɧɚɹ ɢɡɨɥɹɰɢɹ 
1  10 30 ɒɢɧɧɵɣ ɦɨɫɬ 10 ɤȼ 1Ɍ 
2  10 30 ɒɢɧɧɵɣ ɦɨɫɬ 10 ɤȼ 2Ɍ 
3 ɉɋ-70Ⱦ 110 24 1ɋɒ-110 
4 24 2ɋɒ-110 
5 24 Ɉɋɒ-110 
6 18 ɒɢɧɧɵɣ ɦɨɫɬ 110ɤȼ 2Ɍ 
7 18 ɒɢɧɧɵɣ ɦɨɫɬ 110ɤȼ 1Ɍ 
8 18 ɋ-349 
9 6 ɋ-89 
10 6 ɋ-314 
11 6 ɋ-316 

Ɉɩɨɪɧɚɹ ɢɡɨɥɹɰɢɹ 
1 ɂɈɋ-35-1000 10 9 ɒɢɧɧɵɣ ɦɨɫɬ 1Ɍ 

2  10 9 ɒɢɧɧɵɣ ɦɨɫɬ 2Ɍ 

3  6 45 ɒɢɧɧɵɣ ɦɨɫɬ 1Ɍ 

4  6 45 ɒɢɧɧɵɣ ɦɨɫɬ 2Ɍ 
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1.3 Аɧɚɥɢɡ ɪɚɛɨɬɵ ɩɨɞɫɬɚɧɰɢɢ «ɊАɋɋВȿɌ» 

 

1.3.1 ɇɚɞɟɠɧɨɫɬɶ ɪɚɛɨɬɵ ɩɨɞɫɬɚɧɰɢɢ 

 

ɉɨɞɫɬɚɧɰɢɹ «ɊȺɋɋȼȿɌ» ɨɫɭɳɟɫɬɜɥɹɟɬ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɟ ɩɨɬɪɟɛɢɬɟɥɟɣ I, II ɢ 

III ɤɚɬɟɝɨɪɢɢ.  

ɉɟɪɜɚɹ ɤɚɬɟɝɨɪɢɹ – ɩɨɬɪɟɛɢɬɟɥɢ, ɩɟɪɟɪɵɜ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɤɨɬɨɪɵɯ ɦɨɠɟɬ 

ɩɨɜɥɟɱɶ ɡɚ ɫɨɛɨɣ ɨɩɚɫɧɨɫɬɶ ɞɥɹ ɠɢɡɧɢ ɥɸɞɟɣ, ɡɧɚɱɢɬɟɥɶɧɵɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɭɳɟɪɛ, 

ɩɨɜɪɟɠɞɟɧɢɟ ɞɨɪɨɝɨɫɬɨɹɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɪɚɫɫɬɪɨɣɫɬɜɨ ɫɥɨɠɧɨɝɨ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ, ɦɚɫɫɨɜɵɣ ɛɪɚɤ ɩɪɨɞɭɤɰɢɢ. 

ȼɬɨɪɚɹ ɤɚɬɟɝɨɪɢɹ – ɩɨɬɪɟɛɢɬɟɥɢ, ɩɟɪɟɪɵɜ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɤɨɬɨɪɵɯ 

ɩɪɢɜɨɞɢɬ ɤ ɦɚɫɫɨɜɵɦ ɧɟɞɨɨɬɩɭɫɤɚɦ ɩɪɨɞɭɤɰɢɢ, ɦɚɫɫɨɜɵɦ ɩɪɨɫɬɨɹɦ ɪɚɛɨɱɢɯ, 

ɦɟɯɚɧɢɡɦɨɜ. Ⱦɨɩɭɫɬɢɦɵɣ ɢɧɬɟɪɜɚɥ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɧɚɪɭɲɟɧɢɹ 

ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɞɥɹ ɩɨɬɪɟɛɢɬɟɥɟɣ ɜɬɨɪɨɣ ɤɚɬɟɝɨɪɢɢ ɧɟ ɛɨɥɟɟ 30 ɦɢɧɭɬ. 

Ɍɪɟɬɶɹ ɤɚɬɟɝɨɪɢɹ – ɜɫɟ ɨɫɬɚɥɶɧɵɟ ɩɨɬɪɟɛɢɬɟɥɢ, ɧɟ ɩɨɞɯɨɞɹɳɢɟ ɩɨɞ 

ɨɩɪɟɞɟɥɟɧɢɟ ɩɟɪɜɨɣ ɢ ɜɬɨɪɨɣ ɤɚɬɟɝɨɪɢɣ. Ⱦɨɩɭɫɬɢɦɵɣ ɢɧɬɟɪɜɚɥ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ 

ɧɚɪɭɲɟɧɢɹ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɞɥɹ ɩɨɬɪɟɛɢɬɟɥɟɣ ɬɪɟɬɶɟɣ ɤɚɬɟɝɨɪɢɢ ɞɨ ɫɭɬɨɤ. 

ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɩɪɢ ɜɵɛɨɪɟ ɬɢɩɚ ɢ ɱɢɫɥɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɧɟɨɛɯɨɞɢɦɨ 

ɭɱɢɬɵɜɚɬɶ ɧɚɞɟɠɧɨɫɬɶ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɢ ɜɨɡɦɨɠɧɨɫɬɶ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ. 

ɇɚɞɟɠɧɨɫɬɶ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɡɚ ɫɱɟɬ ɭɫɬɚɧɨɜɤɢ ɧɚ ɩɨɞɫɬɚɧɰɢɢ 

ɞɜɭɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. ɋɥɟɞɭɟɬ ɞɨɛɢɜɚɬɶɫɹ ɤɚɤ ɷɤɨɧɨɦɢɱɟɫɤɢ ɰɟɥɟɫɨɨɛɪɚɡɧɨɝɨ 

ɪɟɠɢɦɚ ɪɚɛɨɬɵ, ɬɚɤ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɩɢɬɚɧɢɹ ɩɪɢɟɦɧɢɤɨɜ ɩɪɢ 

ɨɬɤɥɸɱɟɧɢɢ ɨɞɧɨɝɨ ɢɡ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɩɪɢɱɟɦ ɧɚɝɪɭɡɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜ 

ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ ɧɟ ɞɨɥɠɧɚ (ɩɨ ɧɚɝɪɟɜɭ) ɜɵɡɵɜɚɬɶ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɫɨɤɪɚɳɟɧɢɹ 

ɫɪɨɤɚ ɟɝɨ ɫɥɭɠɛɵ. ɉɨɷɬɨɦɭ ɧɚ ɩɨɞɫɬɚɧɰɢɢ «ɊȺɋɋȼȿɌ» ɩɪɢɦɟɧɟɧɚ, ɫɯɟɦɚ ɞɜɭɯ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɣ ɩɨɞɫɬɚɧɰɢɢ. ɍɫɬɚɧɨɜɥɟɧɵ ɞɜɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɌɇ 

40000/110/10/6 ɫ Ɋɉɇ ɬɢɩɚ Ɋɋ-4. ɗɬɨɬ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɢɦɟɟɬ ɪɟɝɭɥɢɪɨɜɚɧɢɟ 



 

18 
 

    

 

ɧɚɩɪɹɠɟɧɢɹ ɜ ɧɟɣɬɪɚɥɢ  9 ɫɬɭɩɟɧɟɣ ɯ 1,778 ɨɛɦɨɬɤɢ ȼɇ. Ɍɚɤɨɟ ɪɟɲɟɧɢɟ ɨɬɜɟɱɚɟɬ 

ɬɪɟɛɨɜɚɧɢɹɦ ɩɨ ɧɚɞɟɠɧɨɫɬɢ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ. 

Ʉɚɠɞɵɣ ɢɡ ɞɜɭɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɩɢɬɚɟɬ ɫɜɨɢ ɫɟɤɰɢɢ ɲɢɧ 6 ɢ 10 ɤȼ ɫ ɨɞɧɢɦ 

ɜɵɤɥɸɱɚɬɟɥɟɦ ɧɚ ɰɟɩɶ. ɒɢɧɵ ɫɨɟɞɢɧɟɧɵ ɫɟɤɰɢɨɧɧɵɦ ɜɵɤɥɸɱɚɬɟɥɟɦ. ɗɬɚ ɫɯɟɦɚ 

ɜɵɛɪɚɧɚ ɢɡ-ɡɚ ɬɨɝɨ, ɱɬɨ ɤ ɲɢɧɚɦ ɩɪɢɫɨɟɞɢɧɟɧɨ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɪɢɟɦɧɢɤɨɜ, ɚ 

ɬɚɤɠɟ ɭɱɢɬɵɜɚɟɬɫɹ ɧɟɨɛɯɨɞɢɦɨɫɬɶ 100% ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ. Ɉɛɟ ɫɢɫɬɟɦɵ ɲɢɧ 

ɧɚɯɨɞɹɬɫɹ ɜ ɪɚɛɨɬɟ ɩɪɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ ɮɢɤɫɢɪɨɜɚɧɧɨɦ ɪɚɫɩɪɟɞɟɥɟɧɢɢ ɜɫɟɯ 

ɩɪɢɫɨɟɞɢɧɟɧɢɣ. ȼ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɫɟɤɰɢɨɧɧɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ɨɬɤɥɸɱɟɧ 

ɢ ɤɚɠɞɵɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɩɢɬɚɟɬ ɫɜɨɸ ɫɟɤɰɢɸ ɲɢɧ. ɉɪɢ ɜɵɯɨɞɟ ɢɡ ɫɬɪɨɹ ɨɞɧɨɝɨ ɢɡ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɨɧ ɨɬɤɥɸɱɚɟɬɫɹ, ɫɪɚɛɚɬɵɜɚɟɬ ɫɟɤɰɢɨɧɧɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ɢ ɩɢɬɚɧɢɟ 

ɜɫɟɯ ɩɨɬɪɟɛɢɬɟɥɟɣ ɩɪɨɢɡɜɨɞɢɬɫɹ ɱɟɪɟɡ ɜɬɨɪɨɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ. Ɍɚɤɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ 

ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɭɜɟɥɢɱɢɜɚɟɬ ɧɚɞɟɠɧɨɫɬɶ ɫɯɟɦɵ. Ɉɞɧɚɤɨ ɷɬɚ ɫɯɟɦɚ ɢɦɟɟɬ ɫɜɨɢ 

ɧɟɞɨɫɬɚɬɤɢ. Ɍɚɤ ɩɨɜɪɟɠɞɟɧɢɟ ɲɢɧɨɫɨɟɞɢɧɢɬɟɥɶɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɪɚɜɧɨɰɟɧɧɨ 

ɤɨɪɨɬɤɨɦɭ ɡɚɦɵɤɚɧɢɸ ɧɚ ɨɛɟɢɯ ɫɢɫɬɟɦɚɯ ɲɢɧ, ɬɨ ɟɫɬɶ ɩɪɢɜɨɞɢɬ ɤ ɨɬɤɥɸɱɟɧɢɸ ɜɫɟɯ 

ɩɪɢɫɨɟɞɢɧɟɧɢɣ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɫɭɳɟɫɬɜɭɸɳɚɹ ɫɯɟɦɚ ɩɨɞɫɬɚɧɰɢɢ 

«ɊȺɋɋȼȿɌ» ɨɛɥɚɞɚɟɬ ɞɨɫɬɚɬɨɱɧɨɣ ɧɚɞɟɠɧɨɫɬɶɸ. 

 

1.3.2 Ɂɚɝɪɭɠɟɧɧɨɫɬɶ ɩɨɞɫɬɚɧɰɢɢ 

 

 Ⱦɥɹ ɚɧɚɥɢɡɚ ɡɚɝɪɭɠɟɧɧɨɫɬɢ ɩɨɞɫɬɚɧɰɢɢ ɩɨɫɬɪɨɢɦ ɫɭɬɨɱɧɵɟ ɝɪɚɮɢɤɢ  ɩɨ 

ɩɨɥɭɱɟɧɧɵɦ ɡɚɦɟɪɚɦ ɦɨɳɧɨɫɬɢ ɢ ɨɩɪɟɞɟɥɢɦ ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɝɪɭɡɤɢ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɨɬɬɚɥɤɢɜɚɹɫɶ ɨɬ ɡɚɦɟɪɨɜ, ɩɪɨɢɡɜɟɞɟɧɧɵɯ 21.12.2017ɝ. 

 ȼ ɬɚɛɥɢɰɟ 1.6 ɩɪɢɜɟɞɟɧɵ ɞɚɧɧɵɟ ɡɚɦɟɪɨɜ ɡɢɦɧɟɝɨ ɦɚɤɫɢɦɭɦɚ ɧɚɝɪɭɡɨɤ ɧɚ 1Ɍ-

10 ɤȼ. 

 

Ɍɚɛɥɢɰɚ 1.6– Ⱦɚɧɧɵɟ ɡɚɦɟɪɨɜ ɡɢɦɧɟɝɨ ɦɚɤɫɢɦɭɦɚ ɧɚɝɪɭɡɨɤ ɧɚ 1Ɍ-10ɤȼ 

ɋɭɬɤɢ, 
ɜɪɟɦɹ ɩɫ "Ɋɚɫɫɜɟɬ" 1Ɍ-10 ɤȼ 

P, 
Ɇȼɬ 

Q, 
Ɇɜɚɪ 

S, 
ɆȼȺ 

1 2 3 4 5 6 
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 (21/12/2017 00:01:42)   (21/12/2017 00:01:42)      
1 684.631 132.423 1,11 0,17 1,12 
2 684,649 132,426 1,17 0,17 1,18 
3 684,669 132,429 1,32 0,19 1,33 
4 684,691 132,432 1,52 0,21 1,53 

 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 1.6 

1 2 3 4 5 6 
5 684,716 132,435 1,5 0,22 1,52 
6 684,741 132,439 1,6 0,22 1,62 
7 684,768 132,443 1,64 0,22 1,65 
8 684,795 132,446 1,58 0,22 1,60 
9 684,822 132,45 1,49 0,2 1,50 

10 684,846 132,453 1,48 0,2 1,49 
11 684,871 132,457 1,43 0,2 1,44 
12 684,895 132,46 1,43 0,19 1,44 
13 684,919 132,463 1,55 0,2 1,56 
14 684,945 132,467 1,63 0,21 1,64 
15 684,972 132,47 1,63 0,22 1,64 
16 684,999 132,474 1,6 0,22 1,62 
17 685,026 132,477 1,53 0,21 1,54 
18 685,051 132,481 1,5 0,2 1,51 
19 685,076 132,484 1,39 0,2 1,40 
20 685,099 132,488 1,34 0,2 1,35 
21 685,122 132,491 1,24 0,18 1,25 
22 685,142 132,494 1,18 0,19 1,20 
23 685,162 132,497 1,14 0,17 1,15 
24 685,181 132,5 1,13 0,17 1,14 

 

Ɇɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɩɨɬɪɟɛɥɹɟɦɨɣ ɦɨɳɧɨɫɬɢ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɡɚɦɟɪɨɜ 

ɫɥɟɞɭɸɳɟɟ Pmax =1,64 Ɇȼɬ. 

ɇɚ ɪɢɫɭɧɤɟ 1.1 ɩɪɟɞɫɬɚɜɥɟɧ ɫɭɬɨɱɧɵɣ ɝɪɚɮɢɤ  ɩɨɬɪɟɛɥɟɧɢɹ ɚɤɬɢɜɧɨɣ 

ɦɨɳɧɨɫɬɢ  ɧɚ 1Ɍ-10ɤȼ. 
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Ɋɢɫɭɧɨɤ 1.1 – ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ  ɩɨɬɪɟɛɥɟɧɢɹ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ  ɧɚ 1Ɍ-10ɤȼ 

ȼ ɬɚɛɥɢɰɟ 1.7  ɩɪɟɞɫɬɚɜɥɟɧɵ ɞɚɧɧɵɟ ɡɚɦɟɪɨɜ ɡɢɦɧɟɝɨ ɦɚɤɫɢɦɭɦɚ ɧɚɝɪɭɡɨɤ ɧɚ 

2Ɍ-10 ɤȼ. 

 

Ɍɚɛɥɢɰɚ 1.7 – Ⱦɚɧɧɵɟ ɡɚɦɟɪɨɜ ɡɢɦɧɟɝɨ ɦɚɤɫɢɦɭɦɚ ɧɚɝɪɭɡɨɤ ɧɚ ȼ 2Ɍ-10ɤȼ 

ɋɭɬɤɢ, 
ɱɚɫ ɩɫ "Ɋɚɫɫɜɟɬ" 2Ɍ-10 ɤȼ 

P, 
Ɇȼɬ 

Q, 
Ɇɜɚɪ 

S, 
ɆȼȺ 

1 2 3 4 5 6 

 (21/12/2017 00:01:26)   (21/12/2017 00:01:26)    
1 2087.497 624.640 2,24 0,7 2,35 
2 2087,534 624,652 2,39 0,68 2,48 
3 2087,574 624,663 3,01 0,77 3,11 
4 2087,624 624,676 3,4 0,81 3,50 
5 2087,681 624,689 3,18 0,74 3,26 
6 2087,734 624,702 3,11 0,71 3,19 
7 2087,786 624,713 3,12 0,71 3,20 
8 2087,838 624,725 3,16 0,73 3,24 
9 2087,891 624,738 3,14 0,7 3,22 

10 2087,943 624,749 3,04 0,71 3,12 
11 2087,994 624,761 3,03 0,72 3,11 
12 2088,044 624,773 3,07 0,71 3,15 
13 2088,095 624,785 3,32 0,76 3,41 
14 2088,151 624,798 3,88 0,94 3,99 
15 2088,215 624,813 4,05 0,93 4,16 
16 2088,283 624,829 3,95 0,83 4,04 
17 2088,349 624,843 3,85 0,82 3,94 
18 2088,413 624,856 3,75 0,81 3,84 

0 

0,2 

0,4 
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19 2088,475 624,87 3,37 0,78 3,46 
20 2088,531 624,883 3,07 0,75 3,16 
21 2088,583 624,895 2,63 0,71 2,72 
22 2088,626 624,907 2,47 0,76 2,58 
23 2088,667 624,92 2,48 0,82 2,61 
24 2088,709 624,933 2,48 0,8 2,61 

 

Ɇɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɩɨɬɪɟɛɥɹɟɦɨɣ ɦɨɳɧɨɫɬɢ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɡɚɦɟɪɨɜ 

ɫɥɟɞɭɸɳɢɟɟ Pmax =4,05 Ɇȼɬ. 

ɇɚ ɪɢɫɭɧɤɟ 1.2 ɩɪɟɞɫɬɚɜɥɟɧ ɫɭɬɨɱɧɵɣ ɝɪɚɮɢɤ  ɩɨɬɪɟɛɥɟɧɢɹ ɚɤɬɢɜɧɨɣ 

ɦɨɳɧɨɫɬɢ  ɧɚ 2Ɍ-10ɤȼ. 

 

 

 

Ɋɢɫɭɧɨɤ 1.2 – ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ  ɩɨɬɪɟɛɥɟɧɢɹ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ  ɧɚ  2Ɍ-10ɤȼ 

 

ȼ ɬɚɛɥɢɰɟ 1.8 ɩɪɢɜɟɞɟɧɵ ɞɚɧɧɵɟ ɡɚɦɟɪɨɜ ɡɢɦɧɟɝɨ ɦɚɤɫɢɦɭɦɚ ɧɚɝɪɭɡɨɤ ɧɚ 1Ɍ-

6 ɤȼ. 

 

Ɍɚɛɥɢɰɚ 1.8 – Ⱦɚɧɧɵɟ ɡɚɦɟɪɨɜ ɡɢɦɧɟɝɨ ɦɚɤɫɢɦɭɦɚ ɧɚɝɪɭɡɨɤ ɧɚ  1Ɍ-6ɤȼ 

ɋɭɬɤɢ, 
ɱɚɫ ɩɫ "Ɋɚɫɫɜɟɬ" 1Ɍ -6ɤȼ 

P, 
Ɇȼɬ 

Q, 
Ɇɜɚɪ 

S, 
ɆȼȺ 

1 2 3 4 5 6 
 (21/12/2017 00:02:57)   (21/12/2017 00:02:57)      

1 940.845 644.736 1,1 0,77 1,34 
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2 940,876 644,757 1,11 0,77 1,35 
3 940,906 644,779 1,11 0,77 1,35 
4 940,937 644,8 1,1 0,76 1,34 
5 940,968 644,821 1,1 0,76 1,34 
6 940,998 644,842 1,11 0,77 1,35 
7 941,029 644,864 1,11 0,76 1,35 
8 941,06 644,885 1,11 0,76 1,35 
9 941,09 644,906 1,1 0,76 1,34 

10 941,121 644,927 1,1 0,76 1,34 
11 941,152 644,948 1,11 0,77 1,35 
12 941,182 644,97 1,09 0,75 1,32 
13 941,213 644,99 1,09 0,75 1,32 
14 941,243 645,011 1,11 0,77 1,35 
15 941,274 645,033 1,11 0,76 1,35 

 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 1.8 

1 2 3 4 5 6 
16 941,305 645,054 1,1 0,76 1,34 
17 941,335 645,075 1,11 0,76 1,35 
18 941,366 645,096 1,1 0,76 1,34 
19 941,396 645,117 1,11 0,77 1,35 
20 941,427 645,138 1,09 0,76 1,33 
21 941,457 645,16 1,1 0,77 1,34 
22 941,488 645,181 1,09 0,78 1,34 
23 941,518 645,203 1,1 0,77 1,34 
24 941,549 645,224 1,1 0,77 1,34 

 

Ɇɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɩɨɬɪɟɛɥɹɟɦɨɣ ɦɨɳɧɨɫɬɢ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɡɚɦɟɪɨɜ 

ɫɥɟɞɭɸɳɟɟ Pmax =1,1 Ɇȼɬ. 

ɇɚ ɪɢɫɭɧɤɟ 1.3 ɩɪɟɞɫɬɚɜɥɟɧ ɫɭɬɨɱɧɵɣ ɝɪɚɮɢɤ  ɩɨɬɪɟɛɥɟɧɢɹ ɚɤɬɢɜɧɨɣ 

ɦɨɳɧɨɫɬɢ  ɧɚ 1Ɍ-6ɤȼ. 
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Ɋɢɫɭɧɨɤ 1.3 – ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ  ɩɨɬɪɟɛɥɟɧɢɹ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ   

ɧɚ  1Ɍ-6ɤȼ 

 

ȼ ɬɚɛɥɢɰɟ 1.9 ɩɪɢɜɟɞɟɧɵ ɞɚɧɧɵɟ ɡɚɦɟɪɨɜ ɡɢɦɧɟɝɨ ɦɚɤɫɢɦɭɦɚ ɧɚɝɪɭɡɨɤ ɧɚ 2Ɍ-

6 ɤȼ. 

 

Ɍɚɛɥɢɰɚ 1.9 – Ⱦɚɧɧɵɟ ɡɚɦɟɪɨɜ ɡɢɦɧɟɝɨ ɦɚɤɫɢɦɭɦɚ ɧɚɝɪɭɡɨɤ ɧɚ  2Ɍ-6ɤȼ 

ɋɭɬɤɢ, 
ɱɚɫ ɩɫ "Ɋɚɫɫɜɟɬ" 2Ɍ -6ɤȼ 

P, 
Ɇȼɬ 

Q, 
Ɇɜɚɪ 

S, 
ɆȼȺ 

1 2 3 4 5 6 
 (21/12/2017 00:02:57)   (21/12/2017 00:02:57)      

1 1099.850 775.489 1,26 1,04 1,63 
2 1099,885 775,518 1,26 1,03 1,63 
3 1099,92 775,546 1,26 1,03 1,63 
4 1099,955 775,575 1,27 1,02 1,63 
5 1099,99 775,603 1,26 1,02 1,62 
6 1100,025 775,632 1,32 1,15 1,75 
7 1100,062 775,664 1,31 1,11 1,72 
8 1100,098 775,695 1,26 1,02 1,62 
9 1100,133 775,723 1,25 1,02 1,61 

10 1100,168 775,751 1,25 1,02 1,61 
11 1100,203 775,78 1,25 1,02 1,61 
12 1100,237 775,808 1,25 1,03 1,62 
13 1100,272 775,837 1,27 1,04 1,64 
14 1100,307 775,866 1,31 1,15 1,74 
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15 1100,343 775,898 1,27 1,04 1,64 
16 1100,379 775,927 1,25 1 1,60 
17 1100,413 775,954 1,25 1,02 1,61 
18 1100,448 775,983 1,25 1,01 1,61 
19 1100,483 776,011 1,25 1,02 1,61 
20 1100,518 776,039 1,24 1,02 1,61 
21 1100,552 776,067 1,24 1,04 1,62 
22 1100,587 776,096 1,29 1,17 1,74 
23 1100,623 776,128 1,26 1,09 1,67 
24 1100,658 776,159 1,23 1,02 1,60 

 

Ɇɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɩɨɬɪɟɛɥɹɟɦɨɣ ɦɨɳɧɨɫɬɢ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɡɚɦɟɪɨɜ 

ɫɥɟɞɭɸɳɟɟ Pmax =1,32 Ɇȼɬ. 

ɇɚ ɪɢɫɭɧɤɟ 1.4 ɩɪɟɞɫɬɚɜɥɟɧ ɫɭɬɨɱɧɵɣ ɝɪɚɮɢɤ  ɩɨɬɪɟɛɥɟɧɢɹ ɚɤɬɢɜɧɨɣ 

ɦɨɳɧɨɫɬɢ  ɧɚ 2Ɍ-6ɤȼ. 

 

 

 

Ɋɢɫɭɧɨɤ 1.4 – ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ  ɩɨɬɪɟɛɥɟɧɢɹ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ  ɧɚ  2Ɍ-6ɤȼ 

 

ȼ ɬɚɛɥɢɰɟ 1.10 ɩɪɢɜɟɞɟɧɵ ɫɭɦɦɚɪɧɵɟ ɞɚɧɧɵɟ ɡɚɦɟɪɨɜ ɡɢɦɧɟɝɨ ɦɚɤɫɢɦɭɦɚ 

ɧɚɝɪɭɡɨɤ ɧɚ 1Ɍ-10ɤȼ ɢ 1Ɍ-6 ɤȼ. 

 

Ɍɚɛɥɢɰɚ 1.10 – ɋɭɦɦɚɪɧɵɟ ɞɚɧɧɵɟ ɡɚɦɟɪɨɜ ɡɢɦɧɟɝɨ ɦɚɤɫɢɦɭɦɚ ɧɚɝɪɭɡɨɤ ɧɚ  1Ɍ 

ɋɭɬɤɢ, 
ɱɚɫ 

P, 
Ɇȼɬ 

Q, 
Ɇɜɚɪ 

S, 
ɆȼȺ 
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1 2 3 4 
1 2,21 0,94 2,47 
2 2,28 0,94 2,53 
3 2,43 0,96 2,68 
4 2,62 0,97 2,87 
5 2,6 0,98 2,85 
6 2,71 0,99 2,97 
7 2,75 0,98 3,00 
8 2,69 0,98 2,94 
9 2,59 0,96 2,84 

10 2,58 0,96 2,83 
11 2,54 0,97 2,79 
12 2,52 0,94 2,77 
13 2,64 0,95 2,89 
14 2,74 0,98 2,99 
15 2,74 0,98 2,99 

 

 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 1.10 

1 2 3 4 
16 2,7 0,98 2,95 
17 2,64 0,97 2,89 
18 2,6 0,96 2,85 
19 2,5 0,97 2,76 
20 2,43 0,96 2,68 
21 2,34 0,95 2,60 
22 2,27 0,97 2,54 
23 2,24 0,94 2,50 
24 2,23 0,94 2,49 

 

Ɇɚɤɫɢɦɚɥɶɧɨɟ ɫɭɦɦɚɪɧɨɟ ɡɧɚɱɟɧɢɟ ɩɨɬɪɟɛɥɹɟɦɨɣ ɦɨɳɧɨɫɬɢ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ 

ɡɚɦɟɪɨɜ ɫɥɟɞɭɸɳɟɟ Smax =3,0 ɆȼA 

 Ɇɚɤɫɢɦɚɥɶɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɝɪɭɡɤɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 1Ɍ ɫɨɫɬɚɜɥɹɟɬ  
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ɇɚ ɪɢɫɭɧɤɟ 1.5 ɩɪɟɞɫɬɚɜɥɟɧ ɫɭɬɨɱɧɵɣ ɝɪɚɮɢɤ  ɩɨɬɪɟɛɥɟɧɢɹ ɫɭɦɦɚɪɧɨɣ 

ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ  ɧɚ 1Ɍ. 

 

Ɋɢɫɭɧɨɤ 1.5 – ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ  ɩɨɬɪɟɛɥɟɧɢɹ ɫɭɦɦɚɪɧɨɣ  

ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ  ɧɚ  1Ɍ 

 

ɋɭɦɦɚɪɧɵɣ ɝɪɚɮɢɤ ɦɨɳɧɨɫɬɢ ɩɪɢɧɹɥ ɜɢɞ ɝɪɚɮɢɤɚ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ ɧɚ 1Ɍ-

10 ɤȼ, ɩɨɫɤɨɥɶɤɭ ɧɚɝɪɭɡɤɚ ɧɚ 1Ɍ-10 ɤȼ ɜɵɲɟ ɱɟɦ ɧɚ 1Ɍ-6 ɤȼ. 

ȼ ɬɚɛɥɢɰɟ 1.11 ɩɪɢɜɟɞɟɧɵ ɫɭɦɦɚɪɧɵɟ ɞɚɧɧɵɟ ɡɚɦɟɪɨɜ ɡɢɦɧɟɝɨ ɦɚɤɫɢɦɭɦɚ 

ɧɚɝɪɭɡɨɤ ɧɚ 2Ɍ 

 

Ɍɚɛɥɢɰɚ 1.11 – ɋɭɦɦɚɪɧɵɟ ɞɚɧɧɵɟ ɡɚɦɟɪɨɜ ɡɢɦɧɟɝɨ ɦɚɤɫɢɦɭɦɚ ɧɚɝɪɭɡɨɤ ɧɚ  2Ɍ 

ɋɭɬɤɢ, 
ɱɚɫ 

P, 
Ɇȼɬ 

Q, 
Ɇɜɚɪ 

S, 
ɆȼȺ 

1 2 3 4 
1 3,5 1,74 3,98 
2 3,65 1,71 4,11 
3 4,27 1,8 4,73 
4 4,67 1,83 5,12 
5 4,44 1,76 4,89 
6 4,43 1,86 4,94 
7 4,43 1,82 4,92 
8 4,42 1,75 4,86 
9 4,39 1,72 4,83 

10 4,29 1,73 4,74 
11 4,28 1,74 4,73 
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12 4,32 1,74 4,77 
13 4,59 1,8 5,05 
14 5,19 2,09 5,74 
15 5,32 1,97 5,80 
16 5,2 1,83 5,64 
17 5,1 1,84 5,55 
18 5 1,82 5,44 
19 4,62 1,8 5,07 
20 4,31 1,77 4,77 
21 3,87 1,75 4,34 
22 3,76 1,93 4,33 
23 3,74 1,91 4,28 
24 3,71 1,82 4,20 

 

Ɇɚɤɫɢɦɚɥɶɧɨɟ ɫɭɦɦɚɪɧɨɟ ɡɧɚɱɟɧɢɟ ɩɨɬɪɟɛɥɹɟɦɨɣ ɦɨɳɧɨɫɬɢ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ 

ɡɚɦɟɪɨɜ ɫɥɟɞɭɸɳɟɟ Smax =5,8 ɆȼA 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɝɪɭɡɤɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 2Ɍ  ɩɨ ɮɨɪɦɭɥɟ 2.1 

ɫɨɫɬɚɜɥɹɟɬ:                                                                                                                        
ɇɚ ɪɢɫɭɧɤɟ 1.6 ɩɪɟɞɫɬɚɜɥɟɧ ɫɭɬɨɱɧɵɣ ɝɪɚɮɢɤ  ɩɨɬɪɟɛɥɟɧɢɹ ɫɭɦɦɚɪɧɨɣ 

ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ  ɧɚ 2Ɍ 

 

 

 

 

Ɋɢɫɭɧɨɤ 1.6 – ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ  ɩɨɬɪɟɛɥɟɧɢɹ ɫɭɦɦɚɪɧɨɣ  
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ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ  ɧɚ  2Ɍ 

 

Ɍɚɤ ɤɚɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɡɚɝɪɭɠɟɧɵ ɧɟ ɪɚɜɧɨɦɟɪɧɨ 1Ɍ – 7,5%, 2Ɍ-14,5% 

ɩɪɢɧɢɦɚɟɦ ɪɟɲɟɧɢɟ ɨɛ ɢɯ ɡɚɦɟɧɟ ɧɚ ɦɟɧɟɟ ɦɨɳɧɵɟ. 

 

 

 

 

 

 

 

 

 

 

1.3.3 Ɉɛɴɟɦɵ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɩɨɞɫɬɚɧɰɢɢ 

 

ɉɪɚɤɬɢɱɟɫɤɢ 60% ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨɞɫɬɚɧɰɢɢ ɨɬɪɚɛɨɬɚɥɨ ɫɜɨɣ ɫɪɨɤ 

ɷɤɫɩɥɭɚɬɚɰɢɢ, ɡɚɬɪɚɬɵ ɧɚ ɪɟɦɨɧɬ ɢ ɨɛɫɥɭɠɢɜɚɧɢɟ ɩɨɜɵɫɢɥɢɫɶ, ɩɨɷɬɨɦɭ 

ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɜɵɩɨɥɧɢɬɶ ɪɟɤɨɧɫɬɪɭɤɰɢɸ ɩɨɞɫɬɚɧɰɢɢ «ɊȺɋɋȼȿɌ» 110/10/6 ɤȼ  

ɩɭɬɟɦ ɡɚɦɟɧɵ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɫɨɜɪɟɦɟɧɧɨɟ ɢ ɧɵɧɟ ɜɵɩɭɫɤɚɟɦɨɟ, ɨɬɜɟɱɚɸɳɟɟ 

ɬɪɟɛɨɜɚɧɢɹɦ ɢɡɦɟɧɢɜɲɟɝɨɫɹ ɪɟɠɢɦɚ ɪɚɛɨɬɵ. 

ɇɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɡɚɦɟɧɭ ɚɩɩɚɪɚɬɭɪɵ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ; 

ɭɫɬɚɧɨɜɤɭ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɧɚ ɧɚɩɪɹɠɟɧɢɟ  6 ɤȼ ɢ 10 ɤȼ ɛɨɥɟɟ 

ɫɨɜɪɟɦɟɧɧɨɣ ɫɟɪɢɢ ɢ ɫɩɟɰɢɚɥɶɧɨ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɞɥɹ ɧɟɝɨ ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɟɣ 

ɫɟɥɟɤɬɢɜɧɨɣ ɫɜɟɬɨɜɨɣ ɞɭɝɨɜɨɣ ɡɚɳɢɬɵ, ɚ ɬɚɤɠɟ ɩɪɨɢɡɜɟɫɬɢ ɡɚɦɟɧɭ ɦɨɪɚɥɶɧɨ ɢ 

ɮɢɡɢɱɟɫɤɢ ɭɫɬɚɪɟɜɲɢɯ ɦɚɫɥɹɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ ɧɚ ɜɚɤɭɭɦɧɵɟ, ɡɚɦɟɧɭ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ  ɧɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɦɟɧɶɲɟɣ ɦɨɳɧɨɫɬɢ, ɩɨɫɤɨɥɶɤɭ, ɧɚ 

ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ,  ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɧɟɞɨɝɪɭɠɟɧɵ. 
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2 Ɋɟɤɨɧɫɬɪɭɤɰɢɹ ɉɋ 110/10/6 ɄВ «ɊАɋɋВȿɌ» 

 

Ɉɩɪɟɞɟɥɢɜ ɫɭɦɦɚɪɧɭɸ ɦɨɳɧɨɫɬɶ ɜɫɟɯ ɩɨɬɪɟɛɢɬɟɥɟɣ ɩ 1.3.2 ɪɚɛɨɬɵ, 

ɨɩɪɟɞɟɥɢɦ ɪɚɫɱɟɬɧɭɸ ɦɨɳɧɨɫɬɶ ɝɥɚɜɧɵɯ ɩɨɧɢɠɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɢ ɜɵɛɟɪɟɦ 

ɢɯ ɬɢɩ, ɚ ɬɚɤɠɟ ɨɩɪɟɞɟɥɢɦ ɩɨɥɧɭɸ ɦɨɳɧɨɫɬɶ ɩɨɞɫɬɚɧɰɢɢ. Ɋɚɫɱɟɬɧɚɹ ɦɨɳɧɨɫɬɶ 

ɝɥɚɜɧɵɯ ɩɨɧɢɠɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ ɩɨɞɫɬɚɧɰɢɣ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɚɝɪɭɡɤɨɣ ɢɯ ɜɬɨɪɢɱɧɵɯ ɨɛɦɨɬɨɤ. 

 

2.1 Ɋɚɫɱɟɬ ɧɚɝɪɭɡɨɤ ɧɚ ɲɢɧɚɯ ɉɋ 

 

Ⱦɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɨɜ ɩɪɢɧɹɬɵ ɢɡ ɚɧɚɥɢɬɢɱɟɫɤɨɣ ɱɚɫɬɢ ɜɵɩɭɫɤɧɨɣ 

ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɪɚɡɞɟɥ 1, ɬɚɛɥɢɰɵ 1.6-1.11. 
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L1 L2

Ɍ1 Ɍ2

Ɋм=1,64 МВт

Ɋм=1,11 МВт
6кВ

10кВ

Ɋм=4,05 МВт

Ɋм=1,32 МВт
 

Ɋɢɫɭɧɨɤ 2.1 – ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɉɋ 

 

Ɋɚɫɱɟɬ ɜɵɩɨɥɧɢɦ ɞɥɹ 1Ɍ ɢ 2Ɍ ɪɚɡɞɟɥɶɧɵɣ. 

ɇɚɝɪɭɡɤɚ ɫɢɥɨɜɵɯ  ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɉɋ ɛɵɥɚ ɨɩɪɟɞɟɥɟɧɚ ɜ ɪɚɡɞɟɥ 1.32 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɡɚɝɪɭɠɟɧɵ ɧɟɨɞɢɧɚɤɨɜɨ, ɩɨɷɬɨɦɭ ɜɵɛɨɪ ɧɨɜɵɯ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɩɪɨɜɟɞɟɦ ɩɨ ɩɨɥɧɨɣ ɡɚɝɪɭɡɤɟ ɉɋ ɜ ɪɟɠɢɦɟ ɦɚɤɫɢɦɚɥɶɧɨɣ 

ɦɨɳɧɨɫɬɢ: 

 Smax =3,0+5,8 = 8,8 ɆȼA 

 

ɬɨɝɞɚ,  

                                                                                                                                                                                                                    
 

ȼɵɛɢɪɚɟɦ  ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɌȾɌɇ-10000/110/10/6,  ɢɡ ɬɚɛɥɢɰɵ ɉ2.6 [13]  – 

ɬɪɟɯɮɚɡɧɵɟ; ɫ ɫɢɫɬɟɦɨɣ ɨɯɥɚɠɞɟɧɢɹ ɞɭɬɶɟ; ɬɪɟɯ ɨɛɦɨɬɨɱɧɵɟ ɫ ɭɫɬɪɨɣɫɬɜɨɦ  Ɋɉɇ. 

 

Ɍɚɛɥɢɰɚ 2.1 – ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

Ɍɢɩ                                         
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ȼɇ ɋɇ ɇɇ ȼɇ ɋɇ ɇɇ 

ɌȾɌɇ-
10000/110 

10 115 11 6,6 76 17 10,5 17,5 6,5 1,0 

 

 

2.2 Ɋɚɫɱɟɬ ɩɨɬɟɪɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɯ 

 

Ƚɨɞɨɜɵɟ ɩɨɬɟɪɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɜɵɛɪɚɧɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɯ ɌȾɌɇ-

10000/110 ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 2.11: 

 

                                          

                                                                                         
 

ɝɞɟ     - ɩɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ;     ,     ,     -  - ɩɨɬɟɪɢ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ;                                  - ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. 

ɉɪɢɦɟɦ ɡɧɚɱɟɧɢɹ:                            

                                                                   

                                      

 

Ⱦɥɹ ɫɪɚɜɧɟɧɢɹ  ɨɩɪɟɞɟɥɢɦ ɝɨɞɨɜɵɟ ɩɨɬɟɪɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ 

ɞɟɣɫɬɜɭɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɯ ɌȾɌɇ-40000/110 ɩɨ ɮɨɪɦɭɥɟ 2.11: 
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ȼ ɪɟɡɭɥɶɬɚɬɟ ɫɪɚɜɧɟɧɢɹ ɩɨɬɟɪɶ ɜ ɞɟɣɫɬɜɭɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɯ ɌȾɌɇ-

40000 ɢ ɜ ɜɵɛɪɚɧɧɵɯ ɌȾɌɇ-10000, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɩɨɬɟɪɢ ɜ  ɌȾɌɇ-

10000 ɫɭɳɟɫɬɜɟɧɧɨ ɧɢɠɟ. 

 

 

2.3 Ɋɚɫɱɟɬ ɪɚɛɨɱɢɯ ɬɨɤɨɜ ɢ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ 

 

ɇɚɣɞɟɦ ɪɚɛɨɱɢɣ ɬɨɤ  ɩɨ ɮɨɪɦɭɥɟ (2.1): 

                                                                                                                             
 

ɝɞɟ    – ɪɚɫɱɟɬɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɆȼȺ;    - ɧɚɩɪɹɠɟɧɢɟ ɫɟɬɢ, ɤȼ. 

                         

                         

 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɛɨɱɢɣ ɬɨɤ: 
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L1 L2

Ɍ1 Ɍ2

6,3кВ

10,5кВ

115кВ

Эɋ

Q1

КЗ

К2

Q2

К1

ɌЭɐ

Ɋ1 Ɋ2

Ɋ1

Ɋ2

К4 К6

К5

 

Ɋɢɫɭɧɨɤ 2.2 – ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɉɋ                   
Ⱦɥɢɧɚ ɥɢɧɢɢ ɋ-89 ɨɬ Ⱥɛɚɤɚɧ-ɪɚɣɨɧɧɨɣ:             

Ⱦɥɢɧɚ ɥɢɧɢɢ ɋ-314 ɨɬ Ⱥɛɚɤɚɧɫɤɨɣ Ɍɗɐ:                                                                   
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6,3кВ

10,5кВ

115кВ

Эɋ

КЗ

К2К1

ɏ1

ɏ2 ɏ3

ɏ4 ɏ5

ɏ6

ɏ9

ɏ7

ɏ8

ɏ10

ɏ11
ɏ12 ɏ13

ɌЭɐ

ɏ1

К4

К5

К6

 

Ɋɢɫɭɧɨɤ 2.3 – Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɉɋ 

 

ȼɵɛɪɚɧɵ ɛɚɡɢɫɧɵɟ ɜɟɥɢɱɢɧɵ:                  ɛɚɡɢɫɧɚɹ ɦɨɳɧɨɫɬɶ                                             ɛɚɡɢɫɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɫɬɭɩɟɧɟɣ 

Ȼɚɡɢɫɧɵɟ ɬɨɤɢ ɫɬɭɩɟɧɟɣ ɄɁ                                        
                                        
                                        
 

ɋɨɩɪɨɬɢɜɥɟɧɢɹ ɜ ɫɯɟɦɟ ɡɚɦɟɳɟɧɢɹ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ: 

ɗɧɟɪɝɨɫɢɫɬɟɦɚ:  
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Ʌɢɧɢɹ:                                           
                                           
Ɍɪɚɧɫɮɨɪɦɚɬɨɪ:                                                                                                                                                                                           

                                                      
                                                 
Ɋɟɚɤɬɨɪɵ:                 

ɇɨɦɢɧɚɥɶɧɵɟ ɩɚɪɚɦɟɬɪɵ ɪɟɚɤɬɨɪɚ ɭɠɟ ɡɚɞɚɧɵ ɜ ɨɛɨɡɧɚɱɟɧɢɢ ɫɚɦɨɝɨ ɪɟɚɤɬɨɪɚ. 

ɊȻȾȽ -10-2500-0,25 

• 10 – ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ 10 ɤȼ; 

• 2500 – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ 2500 Ⱥ; 

• 0,25 – ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɪɢ ɱɚɫɬɨɬɟ 50 Ƚɰ ɪɚɜɧɨ 0,25 Ɉɦ.                                
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ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɟɪɟɜɨɞɚ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɟ ɟɞɢɧɢɰɵ ɩɨɥɭɱɚɟɦ:                 
ɉɪɟɨɛɪɚɡɭɟɦ ɢɫɯɨɞɧɭɸ ɫɯɟɦɭ: ɬ.ɤ.     ɢ     ɨɬɤɥɸɱɟɧɵ, ɬɨ                    - - ɧɟ ɭɱɢɬɵɜɚɸɬɫɹ 

Эɋ

КЗ

К2

К1

ɏ1
ɏ3

ɏ3 ɏ5

ɏ9

115кВ

10,5кВ

6,3кВ

ɏ10

ɏ12
 

Ɋɢɫɭɧɨɤ 2.4 – ɍɩɪɨɳɟɧɧɚɹ ɫɯɟɦɚ ɡɚɦɟɳɟɧɢɹ 

 

ɉɪɟɨɛɪɚɡɨɜɚɥɢ ɫɯɟɦɭ ɡɚɦɟɳɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɬɨɱɤɢ Ʉ1: 

ɏрез1 К1 ɏрез2 К2
ɏрез3 К3

 

 

Ɋɢɫɭɧɨɤ 2.5 – ɉɪɟɨɛɪɚɡɨɜɚɧɢɟ ɫɯɟɦɵ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɬɨɱɟɤ 

                                 
 

ɉɪɟɨɛɪɚɡɨɜɚɥɢ ɫɯɟɦɭ ɡɚɦɟɳɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ Ʉ2: 

                                                         
 

ɉɪɟɨɛɪɚɡɨɜɚɥɢ ɫɯɟɦɭ ɡɚɦɟɳɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ Ʉ3: 



 

37 
 

    

 

                                                         
 

ɉɪɟɨɛɪɚɡɨɜɚɥɢ ɫɯɟɦɭ ɡɚɦɟɳɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɬɨɱɤɢ Ʉ4: 

ɏрез4 К4 ɏрез5 К5
ɏрез6 К6

 

 

Ɋɢɫɭɧɨɤ 2.6 – ɉɪɟɨɛɪɚɡɨɜɚɧɢɟ ɫɯɟɦɵ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɬɨɱɟɤ 

                                
 

ɉɪɟɨɛɪɚɡɨɜɚɥɢ ɫɯɟɦɭ ɡɚɦɟɳɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ Ʉ6: 

                                                        
 

ɉɪɟɨɛɪɚɡɨɜɚɥɢ ɫɯɟɦɭ ɡɚɦɟɳɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ Ʉ5: 

                                                         
 

Ɍɨɤɢ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ 

ɇɚɱɚɥɶɧɚɹ ɩɟɪɢɨɞɢɱɟɫɤɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɬɨɤɚ ɄɁ: 

ɉɪɟɨɛɪɚɡɨɜɚɥɢ ɫɯɟɦɭ ɡɚɦɟɳɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ Ʉ2: 
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ɝɞɟ        – ɗȾɋ ɢɫɬɨɱɧɢɤɚ ɜ ɨ.ɟ. 

 

Ɇɝɧɨɜɟɧɧɨɟ ɚɦɩɥɢɬɭɞɧɨɟ ɡɧɚɱɟɧɢɟ ɭɞɚɪɧɨɝɨ ɬɨɤɚ ɄɁ: 

                   

 

ɝɞɟ    – ɭɞɚɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɟɧɧɵɣ ɩɨ ɬɚɛɥɢɰɟ 3.8 [11] 
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Ⱦɟɣɫɬɜɭɸɳɟɟ ɡɧɚɱɟɧɢɟ ɭɞɚɪɧɨɝɨ ɬɨɤɚ ɄɁ: 

                     

                                         

                                        

                                       

                                        

                                       

                                       

 

Ⱦɥɹ ɥɸɛɨɝɨ ɦɨɦɟɧɬɚ ɜɪɟɦɟɧɢ ɩɟɪɟɯɨɞɧɨɝɨ ɩɪɨɰɟɫɫɚ ɡɧɚɱɟɧɢɟ ɬɨɤɨɜ ɄɁ: 

                                                

 

ɝɞɟ         ɩɨ ɬɚɛɥɢɰɟ 3.8 [11] 
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ɝɞɟ         ɩɨ ɬɚɛɥɢɰɟ 3.8 [11]            

                                                

 

ɝɞɟ         ɩɨ ɬɚɛɥɢɰɟ 3.8 [11]            

 

ɉɨɥɧɵɣ ɢɦɩɭɥɶɫ ɤɜɚɞɪɚɬɢɱɧɨɝɨ ɬɨɤɚ ɄɁ:                        
 

ɝɞɟ              
 

Ɍɚɛɥɢɰɚ 2.2 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɬɨɤɨɜ ɄɁ 

                           
Ʉ1 115 8,3 50,2 18,9 10,9 25,47 5,2 

Ʉ2 10,5 4,8 550 12,4 7,4 27,4 2,6 

Ʉ3 6,3 0,5 91,6 1,3 0,88 3,2 0,3 

Ʉ4 115 6,8 50,2 15,5 9,0 23,32 4,2 

Ʉ5 6,3 0,5 91,6 1,3 0,8 27,4 1,9 

Ʉ6 10,5 4,8 550 12,4 7,4 3,2 0,4 

 

 

2.4 Вɵɛɨɪ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɉɋ 110/10/6 ɤВ «ɊАɋɋВȿɌ» 

2.4.1 Ɉɛɨɪɭɞɨɜɚɧɢɟ ɧɚ ɫɬɨɪɨɧɟ 110ɤВ 

 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ – ɌȺ 
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ȼɵɤɥɸɱɚɬɟɥɶ ɧɚɪɭɠɧɨɣ ɭɫɬɚɧɨɜɤɢ – Q 

Ɋɚɡɴɟɞɢɧɢɬɟɥɶ ɧɚɪɭɠɧɨɣ ɭɫɬɚɧɨɜɤɢ – QS 

 

 Вɵɛɨɪ ɜɵɤɥɸɱɚɬɟɥɟɣ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ 

 

ɉɨ ɬɚɛɥɢɰɟ 5.34 [23] ɜɵɛɪɚɧɵ ɜɵɤɥɸɱɚɬɟɥɢ ɜɚɤɭɭɦɧɵɟ ɧɚɪɭɠɧɨɣ ɭɫɬɚɧɨɜɤɢ 

ɬɢɩɚ ȼɊɋ-110. Ⱦɚɧɧɵɟ ɜɵɤɥɸɱɚɬɟɥɢ ɹɜɥɹɸɬɫɹ ɩɟɪɜɵɦɢ ɜɚɤɭɭɦɧɵɦɢ 

ɜɵɤɥɸɱɚɬɟɥɹɦɢ ɫ ɨɞɧɢɦ ɪɚɡɪɵɜɨɦ ɧɚ ɮɚɡɭ. ɂɡɨɥɹɰɢɹ ɩɨɥɸɫɨɜ ɜɵɩɨɥɧɟɧɚ 

ɰɟɥɶɧɨɥɢɬɨɣ, ɤɪɟɦɧɢɣɨɪɝɚɧɢɱɟɫɤɨɣ. ȼɵɤɥɸɱɚɬɟɥɢ ɜɵɩɭɫɤɚɸɬɫɹ ɫ ɩɪɭɠɢɧɧɵɦ 

ɩɪɢɜɨɞɨɦ. ɗɬɢ ɜɵɤɥɸɱɚɬɟɥɢ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ȽɈɋɌ Ɋ 52565-2006, ɚ ɬɚɤɠɟ 

ɬɟɯɧɢɱɟɫɤɢɦ ɭɫɥɨɜɢɹɦ Ɍɍ 3414-021-95799595-2010. ȼɵɤɥɸɱɚɬɟɥɢ ɬɢɩɚ ȼɊɋ-110 

ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɤɨɦɦɭɬɚɰɢɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɜɵɫɨɤɨɜɨɥɶɬɧɵɯ ɰɟɩɟɣ ɩɪɢ 

ɧɨɪɦɚɥɶɧɵɯ ɢ ɚɜɚɪɢɣɧɵɯ ɪɟɠɢɦɚɯ ɫɟɬɟɣ ɬɪɟɯɮɚɡɧɨɝɨ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɫ 

ɧɨɦɢɧɚɥɶɧɵɦ ɧɚɩɪɹɠɟɧɢɟɦ 110 ɤȼ ɱɚɫɬɨɬɨɣ 50 Ƚɰ ɫ ɡɚɡɟɦɥɟɧɧɨɣ ɧɟɣɬɪɚɥɶɸ ɫ 

ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɡɚɦɵɤɚɧɢɹ ɧɚ ɡɟɦɥɸ 1,4. ȼɵɤɥɸɱɚɬɟɥɢ ɬɢɩɚ ȼɊɋ-110 

ɩɪɢɦɟɧɹɸɬɫɹ ɤɚɤ ɤɨɦɩɥɟɤɬɭɸɳɢɟ ɞɥɹ ɨɬɤɪɵɬɵɯ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ 

110 ɤȼ ɤɨɦɩɥɟɤɬɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɵɯ ɩɨɞɫɬɚɧɰɢɣ. ȼɵɤɥɸɱɚɬɟɥɢ 

ɢɡɝɨɬɚɜɥɢɜɚɸɬɫɹ ɜ ɫɟɣɫɦɨɫɬɨɣɤɨɦ ɢɫɩɨɥɧɟɧɢɢ ɢ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɪɚɛɨɬɵ ɧɚ 

ɜɵɫɨɬɟ ɨɬ 0 ɞɨ 1,2 ɦ. ȼɵɤɥɸɱɚɬɟɥɢ ɬɢɩɚ ȼɊɋ-110 ɦɨɝɭɬ ɩɪɢɦɟɧɹɬɶɫɹ ɬɚɤɠɟ ɞɥɹ 

ɪɚɫɲɢɪɟɧɢɹ ɫɭɳɟɫɬɜɭɸɳɢɯ ɩɨɞɫɬɚɧɰɢɣ ɢ ɡɚɦɟɧɵ ɭɫɬɚɪɟɜɲɢɯ ɜɨɡɞɭɲɧɵɯ ɢ 

ɞɪɭɝɢɯ ɜɵɤɥɸɱɚɬɟɥɟɣ, ɨɛɥɚɞɚɹ ɰɟɥɵɦ ɪɹɞɨɦ ɩɪɟɢɦɭɳɟɫɬɜ ɧɚɞ ɧɢɦɢ. Ʉ ɨɫɧɨɜɧɵɦ 

ɩɪɟɢɦɭɳɟɫɬɜɚɦ, ɩɪɟɠɞɟ ɜɫɟɝɨ, ɫɥɟɞɭɟɬ ɨɬɧɟɫɬɢ: - ɦɢɧɢɦɭɦ ɨɛɫɥɭɠɢɜɚɧɢɹ; - 

ɦɢɧɢɦɭɦ ɦɨɧɬɚɠɚ, ɬɚɤ ɤɚɤ ɜɵɤɥɸɱɚɬɟɥɢ ɩɨɫɬɚɜɥɹɸɬɫɹ ɩɨɥɧɨɫɬɶɸ ɫɨɛɪɚɧɧɵɦɢ ɢ 

ɨɬɪɟɝɭɥɢɪɨɜɚɧɧɵɦɢ, ɩɪɢ ɦɨɧɬɚɠɟ ɨɫɬɚɟɬɫɹ ɬɨɥɶɤɨ ɩɪɢɫɨɟɞɢɧɢɬɶ ɟɝɨ ɤ ɫɬɨɣɤɚɦ ɢ 

ɩɪɢɫɨɟɞɢɧɢɬɶ (ɛɟɡ ɪɟɝɭɥɢɪɨɜɤɢ) ɩɪɢɜɨɞ - ɦɟɯɚɧɢɱɟɫɤɢɣ ɪɟɫɭɪɫ ɞɨ 10000 ɰɢɤɥɨɜ 

ȼɈ; - ɤɨɦɦɭɬɚɰɢɨɧɧɵɣ ɪɟɫɭɪɫ 25 ɨɩɟɪɚɰɢɣ Ɉ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɦ ɬɨɤɟ ɨɬɤɥɸɱɟɧɢɹ 

31,5 ɤȺ; - ɤɨɦɦɭɬɚɰɢɨɧɧɵɣ ɪɟɫɭɪɫ 10000 ɰɢɤɥɨɜ ȼɈ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɦ ɬɨɤɟ; - 

ɰɟɥɶɧɨɥɢɬɚɹ ɤɪɟɦɧɢɣɨɪɝɚɧɢɱɟɫɤɚɹ ɢɡɨɥɹɰɢɹ ɩɨɥɸɫɨɜ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 

ɤɟɪɚɦɢɱɟɫɤɢɦɢ ɩɨɤɪɵɲɤɚɦɢ ɩɨɡɜɨɥɢɥɚ ɡɧɚɱɢɬɟɥɶɧɨ ɭɦɟɧɶɲɢɬɶ ɦɚɫɫɭ ɢ ɝɚɛɚɪɢɬɵ 
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ɜɵɤɥɸɱɚɬɟɥɹ, ɫɭɳɟɫɬɜɟɧɧɨ ɩɨɜɵɫɢɬɶ ɧɚɞɟɠɧɨɫɬɶ ɢɡɨɥɹɰɢɢ; - ɝɚɪɚɧɬɢɣɧɵɣ ɫɪɨɤ 

ɷɤɫɩɥɭɚɬɚɰɢɢ 2,0 ɝɨɞɚ ɫɨ ɞɧɹ ɜɜɨɞɚ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ [10]. 

 ɉɨ ɤɚɬɚɥɨɝɭ ɜɵɛɪɚɧɵ ɪɚɡɴɟɞɢɧɢɬɟɥɢ ɬɢɩɚ ɊɅɇȾ 3.2-110/1000ɍ1 (ɬɚɛɥɢɰɚ 

5.5. [6]) – ɞɜɭɯɤɨɥɨɧɤɨɜɵɣ ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɧɚɪɭɠɧɨɣ ɭɫɬɚɧɨɜɤɢ; ɫ ɞɜɭɦɹ (2), ɫ 

ɨɞɧɢɦ (1) ɡɚɡɟɦɥɹɸɳɢɦɢ ɧɨɠɚɦɢ; ɧɚɩɪɹɠɟɧɢɟɦ 110ɤȼ; ɭɫɢɥɟɧɧɨɣ ɢɡɨɥɹɰɢɟɣ; 

ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ 2000Ⱥ; ɞɥɹ ɪɚɛɨɬɵ ɧɚ ɭɦɟɪɟɧɧɨɦ ɯɨɥɨɞɧɨɦ (ɏɅ) ɤɥɢɦɚɬɟ, 

ɤɚɬɟɝɨɪɢɹ ɪɚɡɦɟɳɟɧɢɹ (1) ɧɚ ɨɬɤɪɵɬɨɦ ɜɨɡɞɭɯɟ. 

 

Ɍɚɛɥɢɰɚ 2.3 –Ⱦɚɧɧɵɟ ɞɥɹ ɪɚɡɴɟɞɢɧɢɬɟɥɹ ɢ ɜɵɤɥɸɱɚɬɟɥɹ 

ɍɫɥɨɜɢɹ ɜɵɛɨɪɚ Ⱦɚɧɧɵɟ ɨɛɨɪɭɞɨɜɚɧɢɹ Ɋɚɫɱɟɬɧɵɟ 
ɞɚɧɧɵɟ 

ɊɅɇȾ3.2-110/1000ɍ1 ȼɊɋ-110 

1 2 3 4              110 ɤȼ 110ɤȼ 110 ɤȼ            1000 Ⱥ 2500 Ⱥ 30 Ⱥ          - 31,5 8,3 ɤȺ            31,5 ɤȺ 81 ɤȺ 8,3 ɤȺ              80 ɤȺ 31,5 ɤȺ 10,5 ɤȺ          ,                                         
ɉɪɢɜɨɞ  ɉɊȽ-6 ɉɪɭɠɢɧɧɵɣ   

 

ɉɪɨɜɟɪɤɚ ɩɨ ɨɬɤɥɸɱɚɸɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ: 

                                      

  

 

Вɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ 

 

 ɉɨ ɬɚɛɥɢɰɟ 5.9 [5] ɜɵɛɪɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ, ɤɥɚɫɫ ɬɨɱɧɨɫɬɢ 0,5 ɬɢɩ  
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ɌɈȽ-110. 

ɊК

ɊК

ɊК

Ɋ1

Ɋ1

ɊА
Ɍа (А)

Ɍа (ɋ)

 

Ɋɢɫɭɧɨɤ 2.7 – ɋɯɟɦɚ ɫɨɟɞɢɧɟɧɢɹ ɜɬɨɪɢɱɧɵɯ ɰɟɩɟɣ ɌɌ 

 

Ɍɚɛɥɢɰɚ 2.4 –Ⱦɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

Ɍɢɩ  ɇɨɦɢɧɚɥɶɧɵɣ 
ɬɨɤ  

        

        

Ⱦɢɧɚɦɢɱɟɫɤɚɹ 
ɫɬɨɣɤɨɫɬɶ 

Ɍɟɪɦɢɱɟɫɤɚɹ ɫɬɨɣɤɨɫɬɶ 

                             

ɌɈȽ-110 200 5 110 60 16 -  20 3 

 

Ɍɚɛɥɢɰɚ 2.5 –Ⱦɚɧɧɵɟ ɞɥɹ ɜɵɛɨɪɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ 

Ɋɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

ɌɈȽ-110 

U=110ɤȼ U=110ɤȼ 

Iɪɚɛ.ɦɚɤɫ=115Ⱥ Iɧɨɦ=200Ⱥ 

 

 ɉɨ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ ɌɌ ɩɪɨɯɨɞɢɬ. 

 ɉɪɨɜɟɪɤɚ ɌɌ ɩɨ ɤɥɚɫɫɭ ɬɨɱɧɨɫɬɢ:                         

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɩɟɪɟɯɨɞɧɵɯ ɤɨɧɬɚɤɬɨɜ:               

 

Ɍɚɛɥɢɰɚ 2.6 –Ⱦɚɧɧɵɟ ɩɨ ɜɬɨɪɢɱɧɨɣ ɨɛɦɨɬɤɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ 

Ɍɢɩ ɩɪɢɛɨɪɚ Ɉɛɨɡɧɚɱɟɧɢɟ ɇɚɝɪɭɡɤɚ ɩɨ ɮɚɡɚɦ 
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Ɇɟɪɤɭɪɢɣ -230 Ɋ1,ɊɄ 0,3 0,3 

ɗ-8030 ɊȺ 0,5  

ɐ 301/1 ɊW 0,5  

ɂɬɨɝɨ:  1,3 0,3 

 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɩɪɢɛɨɪɨɜ: 

 

                              

 

ɝɞɟ     - ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɜɬɨɪɢɱɧɨɣ ɨɛɦɨɬɤɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ;   - ɦɨɳɧɨɫɬɶ ɮɚɡɵ, ɢɦɟɸɳɟɣ ɧɚɢɛɨɥɶɲɭɸ ɧɚɝɪɭɡɤɭ. 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɩɪɨɜɨɞɨɜ:  

                                              
 

ɝɞɟ     =0,5 – ɜɵɛɪɚɧɨ ɩɨ ɬɚɛɥɢɰɟ 5.10 [12] – ɧɨɦɢɧɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɞɥɹ ɤɥɚɫɫɚ 

ɬɨɱɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɪɚɜɧɨɝɨ 0,5. 

 

Вɵɛɨɪ ɨɝɪɚɧɢɱɢɬɟɥɟɣ ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ 

 

ɉɪɟɢɦɭɳɟɫɬɜɚ Ɉɉɇ : 

- ɩɪɨɫɬɨɬɚ ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɜɵɫɨɤɚɹ ɧɚɞɟɠɧɨɫɬɶ; 

- ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɪɚɡɪɹɞɧɢɤɚɦɢ, ɛɨɥɟɟ ɝɥɭɛɨɤɨɟ ɨɝɪɚɧɢɱɟɧɢɟ ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ; 

- ɫɬɨɣɤɨɫɬɶ ɤ ɜɧɟɲɧɟɦɭ ɡɚɝɪɹɡɧɟɧɢɸ ɢɡɨɥɹɰɢɨɧɧɨɝɨ ɤɨɪɩɭɫɚ; 

- ɫɩɨɫɨɛɧɨɫɬɶ ɨɝɪɚɧɢɱɢɜɚɬɶ ɜɧɭɬɪɟɧɧɢɟ ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ; 

- ɛɨɥɶɲɚɹ ɜɡɪɵɜɨɛɟɡɨɩɚɫɧɨɫɬɶ ɭ ɨɝɪɚɧɢɱɢɬɟɥɟɣ ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ ɫ ɩɨɥɢɦɟɪɧɵɦ 

ɤɨɪɩɭɫɨɦ; 

- ɦɟɧɶɲɢɟ ɝɚɛɚɪɢɬɵ ɢ ɦɚɫɫɚ, ɱɟɦ ɭ ɪɚɡɪɹɞɧɢɤɨɜ; 

    - ɦɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɜ ɫɟɬɹɯ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ. 
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Ɉɝɪɚɧɢɱɢɬɟɥɢ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɡɚɳɢɬɵ 

ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɫɟɬɟɣ ɫ ɷɮɮɟɤɬɢɜɧɨ ɡɚɡɟɦɥɟɧɧɨɣ ɧɟɣɬɪɚɥɶɸ ɤɥɚɫɫɚ 

ɧɚɩɪɹɠɟɧɢɹ 110 ɤȼ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɱɚɫɬɨɬɵ 50 Ƚɰ ɨɬ ɚɬɦɨɫɮɟɪɧɵɯ ɢ 

ɤɨɦɦɭɬɚɰɢɨɧɧɵɯ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ. 

Ɉɝɪɚɧɢɱɢɬɟɥɢ ɫɧɚɛɠɟɧɵ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ, 

ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ ɜɡɪɵɜɨɛɟɡɨɩɚɫɧɨɫɬɶ ɚɩɩɚɪɚɬɚ. Ɍɍ 3414-005-31911579-2007. 

Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɨɝɪɚɧɢɱɢɬɟɥɟɣ ɞɥɹ ɫɟɬɟɣ 110 ɤȼ ɫ ɬɨɤɨɦ ɩɪɨɩɭɫɤɧɨɣ 

ɫɩɨɫɨɛɧɨɫɬɢ 550 Ⱥ. 

 

Ɍɚɛɥɢɰɚ 2.7 – Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ Ɉɉɇ-110 

Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

Ɉɉɇ-

110/73/ 

10/550 

ɍɏɅ1 

Ɉɉɇ-

110/77/ 

10/550 

ɍɏɅ1 

Ɉɉɇ-

110/82 

10/550 

ɍɏɅ1 

Ɉɉɇ-

110/88/ 

10/550 

ɍɏɅ1 

1 2 3 4 5 

1. Ʉɥɚɫɫ ɧɚɩɪɹɠɟɧɢɹ ɫɟɬɢ, ɤȼ 110 

2. ɇɚɢɛɨɥɶɲɟɟ ɞɥɢɬɟɥɶɧɨ ɞɨɩɭɫɬɢɦɨɟ ɪɚɛɨɱɟɟ 

 ɧɚɩɪɹɠɟɧɢɟ, ɤȼ  
73 77 82 88 

3. ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɨɝɪɚɧɢɱɢɬɟɥɹ, ɤȼ 91 96 102 110 

4. ɇɨɦɢɧɚɥɶɧɵɣ ɪɚɡɪɹɞɧɵɣ ɬɨɤ, ɤȺ  10 

5. Ɉɫɬɚɸɳɟɟɫɹ ɧɚɩɪɹɠɟɧɢɟ ɩɪɢ ɬɨɤɟ ɝɪɨɡɨɜɵɯ 

 ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɫ ɚɦɩɥɢɬɭɞɨɣ, ɤȼ, ɧɟ ɛɨɥɟɟ: 

                 5000 Ⱥ 

               10000 Ⱥ 

               20000 Ⱥ 

 

 

220 

239 

257 

 

 

231 

255 

272 

 

 

244 

273 

291 

 

 

262 

280 

305 

 

 

 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.7 

1 2 3 4 5 
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6. Ɉɫɬɚɸɳɟɟɫɹ ɧɚɩɪɹɠɟɧɢɟ ɩɪɢ ɬɨɤɟ 

ɤɨɦɦɭɬɚɰɢɨɧɧɵɯ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɧɚ ɜɨɥɧɟ 

30/60 ɦɤɫ ɫ ɚɦɩɥɢɬɭɞɨɣ, ɤȼ, ɧɟ ɛɨɥɟɟ: 250 Ⱥ 

                500 Ⱥ 

               1000 Ⱥ 

 

 

180 

185 

197 

 

 

190 

196 

208 

 

 

203 

209 

220 

 

 

213 

220 

233 

7. Ɉɫɬɚɸɳɟɟɫɹ ɧɚɩɪɹɠɟɧɢɟ ɩɪɢ ɢɦɩɭɥɶɫɚɯ 

ɬɨɤɚ 1/10 ɦɤɫ ɫ ɚɦɩɥɢɬɭɞɨɣ 10000 Ⱥ, ɤȼ, ɧɟ 

ɛɨɥɟɟ 

 

268 

 

286 

 

305 

 

317 

8. Ʉɥɚɫɫɢɮɢɤɚɰɢɨɧɧɨɟ ɧɚɩɪɹɠɟɧɢɟ 

ɨɝɪɚɧɢɱɢɬɟɥɹ ɩɪɢ ɤɥɚɫɫɢɮɢɤɚɰɢɨɧɧɨɦ ɬɨɤɟ 

1,5 ɦȺ ɚɦɩɥ., ɤȼ ɞɟɣɫɬɜ., ɧɟ ɦɟɧɟɟ 91 96 102 110 

9. ɉɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɝɪɚɧɢɱɢɬɟɥɹ: 

ɚ) 18 ɢɦɩɭɥɶɫɨɜ ɬɨɤɚ ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɮɨɪɦɵ 

 ɞɥɢɬɟɥɶɧɨɫɬɶɸ 2000 ɦɤɫ ɫ ɚɦɩɥɢɬɭɞɨɣ, Ⱥ 

ɛ) 20 ɢɦɩɭɥɶɫɨɜ ɬɨɤɚ 8/20 ɦɤɫ ɫ ɚɦɩɥɢɬɭɞɨɣ, 

Ⱥ 

ɜ) 2 ɢɦɩɭɥɶɫɚ ɛɨɥɶɲɨɝɨ ɬɨɤɚ 4/10 ɦɤɫ ɫ 

ɚɦɩɥɢɬɭɞɨɣ, ɤȺ 

 

 

550 

10000 

100 

10. ɍɞɟɥɶɧɚɹ ɩɨɝɥɨɳɚɟɦɚɹ ɷɧɟɪɝɢɹ ɨɞɧɨɝɨ 

ɢɦɩɭɥɶɫɚ, ɤȾɠ/ɤȼ(U ɧɪ), ɧɟ ɦɟɧɟɟ 

 

2,7 

 

**)- ɞɢɚɩɚɡɨɧ Uɧɪ 73 ɤȼ - 100 ɤȼ, ɲɚɝ 1 ɤȼ 

ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɩɪɢ 2000 ɦɫ ɨɬ 400 Ⱥ ɞɨ 1200 Ⱥ 

 

 

2.4.2 Ɉɛɨɪɭɞɨɜɚɧɢɟ ɧɚ ɫɬɨɪɨɧɟ 10 ɤВ 

 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ– ɌȺ 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ - ɌV 

ȼɵɤɥɸɱɚɬɟɥɶ ɜɚɤɭɭɦɧɵɣ– Q 

Ɋɚɫɫɱɢɬɚɟɦ ɪɚɛɨɱɢɣ ɬɨɤ :                         
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ɝɞɟ       – ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ ɧɚɝɪɭɡɤɢ, ɆȼȺ;     - ɧɚɩɪɹɠɟɧɢɟ ɫɟɬɢ, ɤȼ. 

                         

                        

                                         

 

 ɉɪɢɧɢɦɚɟɦ  ɤ ɭɫɬɚɧɨɜɤɟ ɫɨɜɪɟɦɟɧɧɨɟ ɤɨɦɩɥɟɤɬɧɨɟ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɟ 

ɭɫɬɪɨɣɫɬɜɨ ɧɚɪɭɠɧɨɝɨ ɢɫɩɨɥɧɟɧɢɹ Ʉȼ-02-10. Ɉɧɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɪɚɛɨɬɵ ɜ 

ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ ɬɪɟɯɮɚɡɧɨɝɨ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɱɚɫɬɨɬɵ 50 Ƚɰ ɧɚɩɪɹɠɟɧɢɟɦ 

10ɤȼ ɞɥɹ ɫɢɫɬɟɦ ɫ ɢɡɨɥɢɪɨɜɚɧɧɨɣ ɧɟɣɬɪɚɥɶɸ ɢɥɢ ɡɚɡɟɦɥɟɧɧɨɣ ɱɟɪɟɡ ɞɭɝɨɝɚɫɹɳɢɣ 

ɪɟɚɤɬɨɪ. 
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Ɋɢɫɭɧɨɤ 2.8 – ȼɧɟɲɧɢɣ ɜɢɞ Ʉȼ-02-10 

 

 

 

Ɍɚɛɥɢɰɚ 2.8 –Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ Ʉȼ-02-10      , ɤȼ 10 

ɇɚɢɛɨɥɶɲɟɟ ɪɚɛɨɱɟɟ ɧɚɩɪɹɠɟɧɢɟ, ɤȼ 7,2;12      ɝɥɚɜɧɵɯ ɰɟɩɟɣ ɲɤɚɮɨɜ ɫ ɜɚɤɭɭɦɧɵɦ 
ɜɵɤɥɸɱɚɬɟɥɟɦ, Ⱥ 

630;1000;1600;2000;3150 

     ɫɛɨɪɧɵɯ ɲɢɧ, Ⱥ 1000;1600;2000;3150      ɨɬɤɥɸɱɟɧɢɹ ɜɵɤɥɸɱɚɬɟɥɟɣ 

- ɞɥɹ ɜɚɤɭɭɦɧɵɯ, ɤȺ 

- ɞɥɹ ɞɪɭɝɢɯ, ɤȺ 

 

40; 

20;31,5        ɝɥɚɜɧɵɯ ɰɟɩɟɣ, ɤȺ 61;81      ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɤȼȺ Ⱦɨ 40 

 

 

 

Вɵɛɨɪ ɜɵɤɥɸɱɚɬɟɥɹ  

 

ɉɨ ɤɚɬɚɥɨɝɭ ɜɵɛɪɚɧ ɜɚɤɤɭɦɧɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ȼȼ-TEL-10. ȼɚɤɭɭɦɧɵɟ 

ɜɵɤɥɸɱɚɬɟɥɢ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɤɨɦɦɭɬɚɰɢɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɰɟɩɟɣ ɩɪɢ 

ɧɨɪɦɚɥɶɧɵɯ ɢ ɚɜɚɪɢɣɧɵɯ ɪɟɠɢɦɚɯ ɜ ɫɟɬɹɯ ɬɪёɯɮɚɡɧɨɝɨ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ 

(ɱɚɫɬɨɬɚ 50 Ƚɰ), ɧɨɦɢɧɚɥɶɧɵɦ ɧɚɩɪɹɠɟɧɢɟɦ ɞɨ 10 ɤȼ ɜɤɥɸɱɢɬɟɥɶɧɨ ɫ 

ɢɡɨɥɢɪɨɜɚɧɧɨɣ, ɤɨɦɩɟɧɫɢɪɨɜɚɧɧɨɣ, ɡɚɡɟɦɥёɧɧɨɣ ɱɟɪɟɡ ɪɟɡɢɫɬɨɪ ɢɥɢ 

ɞɭɝɨɝɚɫɢɬɟɥɶɧɵɣ ɪɟɚɤɬɨɪ ɧɟɣɬɪɚɥɶɸ. ȼȼ/TEL-10 ɜ ɫɜɨёɦ ɫɨɫɬɚɜɟ ɫɨɞɟɪɠɢɬ 

ɤɨɦɦɭɬɚɰɢɨɧɧɵɣ ɦɨɞɭɥɶ ɢ ɦɨɞɭɥɶ ɭɩɪɚɜɥɟɧɢɹ [10]. 

ȼȼ/TEL-10, ɩɪɢɦɟɧɹɟɦɵɣ ɞɥɹ ɫɢɫɬɟɦ ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɟɝɨ ȺȼɊ. 

 

Ɍɚɛɥɢɰɚ 2.9 –Ⱦɚɧɧɵɟ ɞɥɹ ɜɵɛɨɪɚ ɜɵɤɥɸɱɚɬɟɥɹ  
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ɍɫɥɨɜɢɹ ɜɵɛɨɪɚ Ⱦɚɧɧɵɟ ɨɛɨɪɭɞɨɜɚɧɢɹ Ɋɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ 

ȼȼ-TEL-10  

1 2 3              10,5  ɤȼ 10,5  ɤȼ            1250 Ⱥ 509 Ⱥ              22,5 ɤȺ 7,4 ɤȺ            16 ɤȺ 4,8 ɤȺ              100 ɤȺ 12,4 ɤȺ                                            
 

ɉɪɨɜɟɪɤɚ ɩɨ ɨɬɤɥɸɱɚɸɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ: 

                                     

 

Ⱦɥɹ ɜɜɨɞɧɵɯ ɢ ɫɟɤɰɢɨɧɧɵɯ ɹɱɟɟɤ ɢ ɜɵɛɪɚɧɵ ɜɵɤɥɸɱɚɬɟɥɢ ȼȼ-TEL-10 

          

Вɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ 

 

 ȼɵɛɪɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ ɬɢɩɚ ɌɈɅ-ɇɌɁ-10-31  (ɬɚɛɥɢɰɚ 5.9 [5]). 

 

Ɍɚɛɥɢɰɚ 2.10 –Ⱦɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ 
 
Ɍɢɩ  ɇɨɦɢɧɚɥɶɧɵ

ɣ ɬɨɤ  
        

        

Ⱦɢɧɚɦɢɱɟɫɤɚɹ 

ɫɬɨɣɤɨɫɬɶ 

Ɍɟɪɦɢɱɟɫɤɚɹ 

ɫɬɨɣɤɨɫɬɶ 

                             

ɌɈɅ-ɇɌɁ-10-31  1500 5 10 0,4 - 100 - 17,5 1 
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Ɍɚɛɥɢɰɚ 2.11 –ɋɜɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɜɵɛɨɪɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ 

ɍɫɥɨɜɢɹ ɜɵɛɨɪɚ Ⱦɚɧɧɵɟ ɤɚɬɚɥɨɝɚ Ɋɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ 

ɌɈɅ-ɇɌɁ-10-31              10 ɤȼ 10 ɤȼ                                                                                                              
 

ɉɨ ɞɢɧɚɦɢɱɟɫɤɨɣ ɢ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ ɌɌ ɩɪɨɯɨɞɢɬ. 

 

 

 

 

 

 

 

Ɍɚɛɥɢɰɚ 2.12 –Ⱦɚɧɧɵɟ ɩɨ ɜɬɨɪɢɱɧɨɣ ɨɛɦɨɬɤɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ 

Ɍɢɩ ɩɪɢɛɨɪɚ ɉɪɢɛɨɪ  ɇɚɝɪɭɡɤɚ ɩɨ ɮɚɡɚɦ 

Ⱥ ȼ ɋ 

ɗ-8030 Ⱥɦɩɟɪɦɟɬɪ 0,5 0,5 - 

ɐ301/1 ȼɚɬɬɦɦɟɬɪ 0,5 0,5 - 

Ɇɟɪɤɭɪɢɣ-230 ɋɱɟɬɱɢɤ ɚɤɬ. ɢ ɪɟɚɤɬ. ɷɧɟɪɝɢɢ 0,3 0,3 0,3 

ɂɬɨɝɨ:  1,3 1,3 0,3 

 

ɉɪɨɜɟɪɤɚ ɌɌ ɩɨ ɤɥɚɫɫɭ ɬɨɱɧɨɫɬɢ:  
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ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɩɟɪɟɯɨɞɧɵɯ ɤɨɧɬɚɤɬɨɜ:               

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɩɪɢɛɨɪɨɜ: 

 

                              

 

ɝɞɟ     - ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɜɬɨɪɢɱɧɨɣ ɨɛɦɨɬɤɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ;   - ɦɨɳɧɨɫɬɶ ɮɚɡɵ, ɢɦɟɸɳɟɣ ɧɚɢɛɨɥɶɲɭɸ ɧɚɝɪɭɡɤɭ. 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɩɪɨɜɨɞɨɜ:  

                                                 
 

ɝɞɟ     =0,5 – ɜɵɛɪɚɧɨ ɩɨ ɬɚɛɥɢɰɟ 5.10 [12] – ɧɨɦɢɧɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɞɥɹ ɤɥɚɫɫɚ 

ɬɨɱɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɪɚɜɧɨɝɨ 0,5. 

 ɉɟɪɟɱɟɧɶ ɧɟɨɛɯɨɞɢɦɵɯ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ ɜɵɛɪɚɧ ɩɨ ɬɚɛɥɢɰɟ ɉ 4.7. 

[3]. 

 

Ɋɚɫɱɟɬɧɚɹ ɞɥɢɧɚ ɩɪɨɜɨɞɨɜ:  

                         

 

ɝɞɟ     – ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɸɳɢɣ ɡɚɜɢɫɢɦɨɫɬɶ ɨɬ ɫɯɟɦɵ ɫɨɟɞɢɧɟɧɢɹ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ. 

 Ɇɢɧɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɨɟ ɫɟɱɟɧɢɟ ɩɪɨɜɨɞɨɜ: 

                                        

 

ɉɨ ɭɫɥɨɜɢɸ ɦɟɯɚɧɢɱɟɫɤɨɣ ɩɪɨɱɧɨɫɬɢ ɜɵɛɪɚɧ ɤɨɧɬɪɨɥɶɧɵɣ ɤɚɛɟɥɶ ɦɚɪɤɢ Ⱥɉȼ-

(1ɯ4) ɦɦ2 . 
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Вɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɧɚɩɪɹɠɟɧɢɹ 

 

Ɍɚɛɥɢɰɚ 2.13 –Ⱦɚɧɧɵɟ ɩɨ ɜɬɨɪɢɱɧɨɣ ɨɛɦɨɬɤɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ 

ɉɪɢɛɨɪ  Ɍɢɩ ɩɪɢɛɨɪɚ Ʉɨɥ-ɜɨ 
ɩɪɢɛɨɪɨɜ 

Ʉɨɥ-ɜɨ 
ɨɛɦɨɬɨɤ 

Ɇɨɳɧɨɫɬɶ 
ɨɞɧɨɣ 
ɨɛɦɨɬɤɢ 
S,ȼȺ 

Ɉɛɳɚɹ 
ɩɨɬɪɟɛɥɹɟɦɚɹ 
ɦɨɳɧɨɫɬɶ, S, ȼȺ 

1 2 3 4 5 6 
ȼɚɬɬɦɟɬɪ ȼɜɨɞ 

10 ɤȼ 
ɐ301/1 
 

2 2 1,5 3 

ɋɱɟɬɱɢɤ 
ɚɤɬɢɜɧɨɣ ɢ 
ɪɟɚɤɬɢɜɧɨɣ 
ɷɧɟɪɝɢɢ 

Ɇɟɪɤɭɪɢɣ-
230 
 

2 1 2 2 

ɋɱɟɬɱɢɤ 
ɚɤɬɢɜɧɨɣ ɢ 
ɪɟɚɤɬɢɜɧɨɣ 
ɷɧɟɪɝɢɢ 

Ʌɢɧɢɢ 
10 ɤȼ 

Ɇɟɪɤɭɪɢɣ-
230 
 

2 1 2 8 

ȼɨɥɶɬɦɟɬɪ (ɫɛɨɪɧɵɟ 
ɲɢɧɵ) 

Ɇ 369-2Ɇ 1 1 2 2 

ɂɬɨɝɨ  - - - - 13 

 

ɉɪɨɢɡɜɨɞɢɦ ɜɵɛɨɪ Ɍɇ ɫɨɝɥɚɫɧɨ ɪɚɫɫɱɢɬɚɧɧɨɣ ɦɨɳɧɨɫɬɢ: 

- ɩɨ ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɫɯɟɦɟ ɫɨɟɞɢɧɟɧɢɹ: ɩɪɢɧɢɦɚɟɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɪɭɠɧɨɣ 

ɭɫɬɚɧɨɜɤɢ ɫɨ ɫɯɟɦɨɣ ɜɤɥɸɱɟɧɢɹ ɡɜɟɡɞɚ. 

- ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɭɫɬɚɧɨɜɤɢ:  

           

            

 

- ɩɨ ɜɬɨɪɢɱɧɨɣ ɧɚɝɪɭɡɤɟ: 
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- ɩɨ ɤɥɚɫɫɭ ɬɨɱɧɨɫɬɢ: ɩɪɢɧɢɦɚɟɦ ɤɥɚɫɫ ɬɨɱɧɨɫɬɢ ɪɚɜɧɵɣ 0,5 

 ȼɵɛɪɚɧ ɤ ɭɫɬɚɧɨɜɤɟ ɁɇɈɅ.09-10 Ɍ2 (ɬɚɛɥɢɰɚ 5.13[5]) ɬɪɚɧɫɮɨɪɦɚɬɨɪ 

ɧɚɩɪɹɠɟɧɢɹ ɨɞɧɨɮɚɡɧɵɣ, ɥɢɬɨɣ ɢɡɨɥɹɰɢɟɣ ɧɚ 10 ɤȼ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Вɵɛɨɪ ɨɝɪɚɧɢɱɢɬɟɥɟɣ ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ 

 

ɉɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɡɚɳɢɬɵ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɫɟɬɟɣ ɫ ɢɡɨɥɢɪɨɜɚɧɧɨɣ 

ɧɟɣɬɪɚɥɶɸ ɤɥɚɫɫɚ ɧɚɩɪɹɠɟɧɢɹ 10 ɤȼ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɱɚɫɬɨɬɵ 50 Ƚɰ ɨɬ 

ɚɬɦɨɫɮɟɪɧɵɯ ɢ ɤɨɦɦɭɬɚɰɢɨɧɧɵɯ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ Ɍɍ 3414-005-31911579-2007. 

 

Ɍɚɛɥɢɰɚ 2.14 - Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ Ɉɉɇ-10 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɚ 
ɇɨɪɦɚ ɞɥɹ U ɧɪ, ɤȼ *) 

11,5 12,0 11,5 12,0 

1 2 3 4 5 

1. Ʉɥɚɫɫ ɧɚɩɪɹɠɟɧɢɹ ɫɟɬɢ, ɤȼ 10 

2. ɇɚɢɛɨɥɶɲɟɟ ɞɥɢɬɟɥɶɧɨ ɞɨɩɭɫɬɢɦɨɟ ɪɚɛɨɱɟɟ ɧɚɩɪɹɠ., ɤȼ 11,5 12,0 11,5 12,0 
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3. ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɨɝɪɚɧɢɱɢɬɟɥɹ, ɤȼ 14,4 15,0 14,4 15,0 

4. ɇɨɦɢɧɚɥɶɧɵɣ ɪɚɡɪɹɞɧɵɣ ɬɨɤ, ɤȺ  10 

5. ɉɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɝɪɚɧɢɱɢɬɟɥɹ (ɡɧɚɱɟɧɢɟ ɚɦɩɥ 
ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɢɦɩɭɥɶɫɚ ɬɨɤɚ ɞɥɢɬɟɥɶɧɨɫɬɶɸ 2000 ɦɤɫ), Ⱥ  

400 500 

6. Ɉɫɬɚɸɳɟɟɫɹ ɧɚɩɪɹɠɟɧɢɟ ɩɪɢ ɬɨɤɟ ɝɪɨɡɨɜɵɯ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ 
ɫ ɚɦɩɥɢɬɭɞɨɣ, ɤȼ, ɧɟ ɛɨɥɟɟ: 

                 5000 Ⱥ 

               10000 Ⱥ               

 

 

36,0 

38,2 

 

 

37,0 

39,9 

 

 

34,6 

37,1 

 

 

35,5 

38,7 

7. Ɉɫɬɚɸɳɟɟɫɹ ɧɚɩɪɹɠɟɧɢɟ ɩɪɢ ɬɨɤɟ ɤɨɦɦɭɬɚɰɢɨɧɧɵɯ 
ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɧɚ ɜɨɥɧɟ 30/60 ɦɤɫ ɫ ɚɦɩɥ., ɤȼ, ɧɟ ɛɨɥɟɟ: 

                250 Ⱥ 

                500 Ⱥ               

 

 

30,1 

31,7 

 

 

31,5 

33,0 

 

 

28,6 

30,4 

 

 

29,9 

31,7 

8. Ɉɫɬɚɸɳɟɟɫɹ ɧɚɩɪɹɠɟɧɢɟ ɩɪɢ ɢɦɩɭɥɶɫɚɯ ɬɨɤɚ 1/10 ɦɤɫ ɫ 
ɚɦɩɥɢɬɭɞɨɣ 10000 Ⱥ, ɤȼ, ɧɟ ɛɨɥɟɟ 

 

43,0 

 

45,0 

 

42,4 

 

44,3 

 
ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2.14 

1 2 3 4 5 

9. ɉɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɝɪɚɧɢɱɢɬɟɥɹ: 

ɚ) 18 ɢɦɩɭɥɶɫɨɜ ɬɨɤɚ ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɮɨɪɦɵ ɞɥɢɬɟɥɶɧɨɫɬɶɸ 
2000 ɦɤɫ ɫ ɚɦɩɥɢɬɭɞɨɣ, Ⱥ 

ɛ) 20 ɢɦɩɭɥɶɫɨɜ ɬɨɤɚ 8/20 ɦɤɫ ɫ ɚɦɩɥɢɬɭɞɨɣ, Ⱥ 

ɜ) 2 ɢɦɩɭɥɶɫɚ ɛɨɥɶɲɨɝɨ ɬɨɤɚ 4/10 ɦɤɫ ɫ ɚɦɩɥɢɬɭɞɨɣ, ɤȺ 

 

 

400 

10000 

 

65 

 

 

500 

10000 

 

100 

10. ɍɞɟɥɶɧɚɹ ɩɨɝɥɨɳɚɟɦɚɹ ɷɧɟɪɝɢɹ ɨɞɧɨɝɨ ɢɦɩɭɥɶɫɚ, ɤȾɠ/ɤȼ(U 

ɧɪ), ɧɟ ɦɟɧɟɟ 2,0 2,7 

11.Ɇɚɫɫɚ ɧɟ ɛɨɥɟɟ, ɤɝ 4,2 

12.ȼɵɫɨɬɚ, ɦɦ 250+5 
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13.Ⱦɥɢɧɚ ɩɭɬɢ ɭɬɟɱɤɢ ɜɧɟɲɧɟɣ ɢɡɨɥɹɰɢɢ, ɫɦ, ɧɟ ɦɟɧɟɟ 24,5 

 

*)- ɞɢɚɩɚɡɨɧ Uɧɪ 10 ɤȼ - 12,7 ɤȼ, ɲɚɝ 0,1ɤȼ 

ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɩɪɢ 2000 ɦɫ ɨɬ 400 Ⱥ ɞɨ 550 Ⱥ 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.4.3 Ɉɛɨɪɭɞɨɜɚɧɢɟ ɧɚ ɫɬɨɪɨɧɟ 6ɤВ 

 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ– ɌȺ 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ - ɌV 

ȼɵɤɥɸɱɚɬɟɥɶ ɜɚɤɭɭɦɧɵɣ– Q 

Ɋɚɫɫɱɢɬɚɟɦ ɪɚɛɨɱɢɣ ɬɨɤ : 
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ɝɞɟ       – ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ ɧɚɝɪɭɡɤɢ, ɆȼȺ;     - ɧɚɩɪɹɠɟɧɢɟ ɫɟɬɢ, ɤȼ. 

                        

                        

                      

                         

 

 ɉɪɢɧɢɦɚɟɦ  ɤ ɭɫɬɚɧɨɜɤɟ ɫɨɜɪɟɦɟɧɧɨɟ ɤɨɦɩɥɟɤɬɧɨɟ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɟ 

ɭɫɬɪɨɣɫɬɜɨ ɧɚɪɭɠɧɨɝɨ ɢɫɩɨɥɧɟɧɢɹ Ʉȼ-02-6. Ɉɧɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɪɚɛɨɬɵ ɜ 

ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ ɬɪɟɯɮɚɡɧɨɝɨ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɱɚɫɬɨɬɵ 50 Ƚɰ ɧɚɩɪɹɠɟɧɢɟɦ 6 

ɤȼ ɞɥɹ ɫɢɫɬɟɦ ɫ ɢɡɨɥɢɪɨɜɚɧɧɨɣ ɧɟɣɬɪɚɥɶɸ ɢɥɢ ɡɚɡɟɦɥɟɧɧɨɣ ɱɟɪɟɡ ɞɭɝɨɝɚɫɹɳɢɣ 

ɪɟɚɤɬɨɪ. 

 

Ɍɚɛɥɢɰɚ 2.15 –Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ Ʉȼ-02-6      , ɤȼ 6 

ɇɚɢɛɨɥɶɲɟɟ ɪɚɛɨɱɟɟ ɧɚɩɪɹɠɟɧɢɟ, ɤȼ 7,2;12      ɝɥɚɜɧɵɯ ɰɟɩɟɣ ɲɤɚɮɨɜ ɫ ɜɚɤɭɭɦɧɵɦ 
ɜɵɤɥɸɱɚɬɟɥɟɦ, Ⱥ 

630;1000;1600;2000;3150 

     ɫɛɨɪɧɵɯ ɲɢɧ, Ⱥ 1000;1600;2000;3150      ɨɬɤɥɸɱɟɧɢɹ ɜɵɤɥɸɱɚɬɟɥɟɣ 

- ɞɥɹ ɜɚɤɭɭɦɧɵɯ, ɤȺ 

- ɞɥɹ ɞɪɭɝɢɯ, ɤȺ 

 

40; 

20;31,5 
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       ɝɥɚɜɧɵɯ ɰɟɩɟɣ, ɤȺ 61;81      ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɤȼȺ Ⱦɨ 40 

 

 

Вɵɛɨɪ ɜɵɤɥɸɱɚɬɟɥɹ  

 

ɉɨ ɤɚɬɚɥɨɝɭ ɜɵɛɪɚɧ ɜɚɤɤɭɦɧɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ȼȼ-TEL-6. ȼɚɤɭɭɦɧɵɟ 

ɜɵɤɥɸɱɚɬɟɥɢ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɤɨɦɦɭɬɚɰɢɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɰɟɩɟɣ ɩɪɢ 

ɧɨɪɦɚɥɶɧɵɯ ɢ ɚɜɚɪɢɣɧɵɯ ɪɟɠɢɦɚɯ ɜ ɫɟɬɹɯ ɬɪёɯɮɚɡɧɨɝɨ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ 

(ɱɚɫɬɨɬɚ 50 Ƚɰ), ɧɨɦɢɧɚɥɶɧɵɦ ɧɚɩɪɹɠɟɧɢɟɦ ɞɨ 6 ɤȼ ɜɤɥɸɱɢɬɟɥɶɧɨ ɫ 

ɢɡɨɥɢɪɨɜɚɧɧɨɣ, ɤɨɦɩɟɧɫɢɪɨɜɚɧɧɨɣ, ɡɚɡɟɦɥёɧɧɨɣ ɱɟɪɟɡ ɪɟɡɢɫɬɨɪ ɢɥɢ 

ɞɭɝɨɝɚɫɢɬɟɥɶɧɵɣ ɪɟɚɤɬɨɪ ɧɟɣɬɪɚɥɶɸ. ȼȼ/TEL-6 ɜ ɫɜɨёɦ ɫɨɫɬɚɜɟ ɫɨɞɟɪɠɢɬ 

ɤɨɦɦɭɬɚɰɢɨɧɧɵɣ ɦɨɞɭɥɶ ɢ ɦɨɞɭɥɶ ɭɩɪɚɜɥɟɧɢɹ 

ȼȼ/TEL-6, ɩɪɢɦɟɧɹɟɦɵɣ ɞɥɹ ɫɢɫɬɟɦ ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɟɝɨ ȺȼɊ. 

 

 

 

 

Ɍɚɛɥɢɰɚ 2.16 –Ⱦɚɧɧɵɟ ɞɥɹ ɜɵɛɨɪɚ ɜɵɤɥɸɱɚɬɟɥɹ  
ɍɫɥɨɜɢɹ ɜɵɛɨɪɚ Ⱦɚɧɧɵɟ ɨɛɨɪɭɞɨɜɚɧɢɹ Ɋɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ 

ȼȼ-TEL-6  

1 2 3              6,3 ɤȼ 6,3 ɤȼ            1250 Ⱥ 848 Ⱥ              22,5 ɤȺ 0,88 ɤȺ            16 ɤȺ 0,5 ɤȺ              100 ɤȺ 1,3 ɤȺ                                           
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ɉɪɨɜɟɪɤɚ ɩɨ ɨɬɤɥɸɱɚɸɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ: 

                                      

 

Ⱦɥɹ ɜɜɨɞɧɵɯ ɢ ɫɟɤɰɢɨɧɧɵɯ ɹɱɟɟɤ ɢ ɜɵɛɪɚɧɵ ɜɵɤɥɸɱɚɬɟɥɢ ȼȼ-TEL-6 

          

 

Вɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ 

 

 ȼɵɛɪɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ ɬɢɩɚ ɌɈɅ-ɇɌɁ-6-31  (ɬɚɛɥɢɰɚ 5.9 [6]). 

 

Ɍɚɛɥɢɰɚ 2.17 –Ⱦɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ 
 
Ɍɢɩ  ɇɨɦɢɧɚɥɶɧɵ

ɣ ɬɨɤ  
        

        

Ⱦɢɧɚɦɢɱɟɫɤɚɹ 

ɫɬɨɣɤɨɫɬɶ 

Ɍɟɪɦɢɱɟɫɤɚɹ 

ɫɬɨɣɤɨɫɬɶ 

                             

ɌɈɅ-ɇɌɁ-6-31  1500 5 6 0,4 - 100 - 17,5 1 

Ɍɚɛɥɢɰɚ 2.18 –ɋɜɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɜɵɛɨɪɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ 

ɍɫɥɨɜɢɹ ɜɵɛɨɪɚ Ⱦɚɧɧɵɟ ɤɚɬɚɥɨɝɚ Ɋɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ 

ɌɈɅ-ɇɌɁ-6-31             6 ɤȼ 6 ɤȼ                                                                                                              
 

ɉɨ ɞɢɧɚɦɢɱɟɫɤɨɣ ɢ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ ɌɌ ɩɪɨɯɨɞɢɬ. 

  ɉɪɨɜɟɪɤɚ ɌɌ ɩɨ ɤɥɚɫɫɭ ɬɨɱɧɨɫɬɢ:  
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ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɩɟɪɟɯɨɞɧɵɯ ɤɨɧɬɚɤɬɨɜ:               

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɩɪɢɛɨɪɨɜ: 

 

                              

 

ɝɞɟ     - ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɜɬɨɪɢɱɧɨɣ ɨɛɦɨɬɤɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ;   - ɦɨɳɧɨɫɬɶ ɮɚɡɵ, ɢɦɟɸɳɟɣ ɧɚɢɛɨɥɶɲɭɸ ɧɚɝɪɭɡɤɭ. 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɩɪɨɜɨɞɨɜ:  

                                                 
 

ɝɞɟ     =0,5 – ɜɵɛɪɚɧɨ ɩɨ ɬɚɛɥɢɰɟ 5.10 [12] – ɧɨɦɢɧɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɞɥɹ ɤɥɚɫɫɚ 

ɬɨɱɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɪɚɜɧɨɝɨ 0,5. 

 ɉɟɪɟɱɟɧɶ ɧɟɨɛɯɨɞɢɦɵɯ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ ɜɵɛɪɚɧ ɩɨ ɬɚɛɥɢɰɟ ɉ 4.7. 

[12]. 

Ɍɚɛɥɢɰɚ 2.19–Ⱦɚɧɧɵɟ ɩɨ ɜɬɨɪɢɱɧɨɣ ɨɛɦɨɬɤɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ 

Ɍɢɩ ɩɪɢɛɨɪɚ ɉɪɢɛɨɪ  ɇɚɝɪɭɡɤɚ ɩɨ ɮɚɡɚɦ 

Ⱥ ȼ ɋ 

ɗ-8030 Ⱥɦɩɟɪɦɟɬɪ 0,5 0,5 - 

ɐ301/1 ȼɚɬɬɦɦɟɬɪ 0,5 0,5 - 

Ɇɟɪɤɭɪɢɣ-230 ɋɱɟɬɱɢɤ ɚɤɬ. ɢ ɪɟɚɤɬ. ɷɧɟɪɝɢɢ 0,3 0,3 0,3 

ɂɬɨɝɨ:  1,3 1,3 0,3 

 

Ɋɚɫɱɟɬɧɚɹ ɞɥɢɧɚ ɩɪɨɜɨɞɨɜ:  
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ɝɞɟ     – ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɸɳɢɣ ɡɚɜɢɫɢɦɨɫɬɶ ɨɬ ɫɯɟɦɵ ɫɨɟɞɢɧɟɧɢɹ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ. 

 Ɇɢɧɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɨɟ ɫɟɱɟɧɢɟ ɩɪɨɜɨɞɨɜ: 

                                        

 

ɉɨ ɭɫɥɨɜɢɸ ɦɟɯɚɧɢɱɟɫɤɨɣ ɩɪɨɱɧɨɫɬɢ ɜɵɛɪɚɧ ɤɨɧɬɪɨɥɶɧɵɣ ɤɚɛɟɥɶ ɦɚɪɤɢ 

Ⱥɉȼ-(1ɯ4) ɦɦ2 . 

 

 

 

 

 

 

 

 

 

Вɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɧɚɩɪɹɠɟɧɢɹ 

 

Ɍɚɛɥɢɰɚ 2.20 –Ⱦɚɧɧɵɟ ɩɨ ɜɬɨɪɢɱɧɨɣ ɨɛɦɨɬɤɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ 

ɉɪɢɛɨɪ  Ɍɢɩ 
ɩɪɢɛɨɪɚ 

Ʉɨɥ-ɜɨ 
ɩɪɢɛɨɪ
ɨɜ 

Ʉɨɥ-ɜɨ 
ɨɛɦɨɬɨɤ 

Ɇɨɳɧɨɫɬɶ 
ɨɞɧɨɣ 
ɨɛɦɨɬɤɢ 
S,ȼȺ 

Ɉɛɳɚɹ 
ɩɨɬɪɟɛɥɹɟɦɚɹ 
ɦɨɳɧɨɫɬɶ, S, 
ȼȺ 

1 2 3 4 5 6 

ȼɚɬɬɦɟɬɪ ȼɜɨɞ 
6 ɤȼ 

ɐ301/1 

 

2 2 1,5 3 

ɋɱɟɬɱɢɤ 
ɚɤɬɢɜɧɨɣ ɢ 
ɪɟɚɤɬɢɜɧɨɣ 

Ɇɟɪɤɭɪɢɣ-
230 

2 1 2 2 
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ɷɧɟɪɝɢɢ  

ɋɱɟɬɱɢɤ 
ɚɤɬɢɜɧɨɣ ɢ 
ɪɟɚɤɬɢɜɧɨɣ 
ɷɧɟɪɝɢɢ 

Ʌɢɧɢɢ 
6ɤȼ 

Ɇɟɪɤɭɪɢɣ-
230 

 

4 1 2 8 

ȼɨɥɶɬɦɟɬɪ (ɫɛɨɪɧɵɟ 
ɲɢɧɵ) 

Ɇ 369-2Ɇ 1 1 2 2 

ɂɬɨɝɨ  - - - - 13 

 

ɉɪɨɢɡɜɨɞɢɦ ɜɵɛɨɪ Ɍɇ ɫɨɝɥɚɫɧɨ ɪɚɫɫɱɢɬɚɧɧɨɣ ɦɨɳɧɨɫɬɢ: 

- ɩɨ ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɫɯɟɦɟ ɫɨɟɞɢɧɟɧɢɹ: ɩɪɢɧɢɦɚɟɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɪɭɠɧɨɣ 

ɭɫɬɚɧɨɜɤɢ ɫɨ ɫɯɟɦɨɣ ɜɤɥɸɱɟɧɢɹ ɡɜɟɡɞɚ. 

- ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɭɫɬɚɧɨɜɤɢ:  

           

          

 

- ɩɨ ɜɬɨɪɢɱɧɨɣ ɧɚɝɪɭɡɤɟ: 

                            

 

- ɩɨ ɤɥɚɫɫɭ ɬɨɱɧɨɫɬɢ: ɩɪɢɧɢɦɚɟɦ ɤɥɚɫɫ ɬɨɱɧɨɫɬɢ ɪɚɜɧɵɣ 0,5 

 ȼɵɛɪɚɧ ɤ ɭɫɬɚɧɨɜɤɟ ɁɇɈɅ.09-6 Ɍ2 (ɬɚɛɥɢɰɚ 5.13[5]) ɬɪɚɧɫɮɨɪɦɚɬɨɪ 

ɧɚɩɪɹɠɟɧɢɹ ɨɞɧɨɮɚɡɧɵɣ, ɥɢɬɨɣ ɢɡɨɥɹɰɢɟɣ ɧɚ 6 ɤȼ. 

 

Вɵɛɨɪ ɨɝɪɚɧɢɱɢɬɟɥɟɣ ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ  
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ɉɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɡɚɳɢɬɵ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɫɟɬɟɣ ɫ ɢɡɨɥɢɪɨɜɚɧɧɨɣ 

ɧɟɣɬɪɚɥɶɸ ɤɥɚɫɫɚ ɧɚɩɪɹɠɟɧɢɹ 6 ɤȼ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɱɚɫɬɨɬɵ 50 Ƚɰ ɨɬ 

ɚɬɦɨɫɮɟɪɧɵɯ ɢ ɤɨɦɦɭɬɚɰɢɨɧɧɵɯ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ Ɍɍ 3414-005-31911579-2007. 

 
Ɍɚɛɥɢɰɚ 2.21 – Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ Ɉɉɇ-6 

 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɚ 
ɇɨɪɦɚ ɞɥɹ U ɧɪ*

), ɤȼ  

6,9 7,2 6,9 7,2 

1 2 3 4 5 

1. Ʉɥɚɫɫ ɧɚɩɪɹɠɟɧɢɹ ɫɟɬɢ, ɤȼ 6 

2. ɇɚɢɛɨɥɶɲɟɟ ɞɥɢɬɟɥɶɧɨ ɞɨɩɭɫɬɢɦɨɟ ɪɚɛɨɱɟɟ ɧɚɩɪɹɠ., ɤȼ 6,9 7,2 6,9 7,2 

3. ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɨɝɪɚɧɢɱɢɬɟɥɹ, ɤȼ 8,6 9,0 8,6 9,0 

4. ɇɨɦɢɧɚɥɶɧɵɣ ɪɚɡɪɹɞɧɵɣ ɬɨɤ, ɤȺ  10 

5. ɉɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɝɪɚɧɢɱɢɬɟɥɹ (ɡɧɚɱɟɧɢɟ ɚɦɩɥ 
ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɢɦɩɭɥɶɫɚ ɬɨɤɚ ɞɥɢɬɟɥɶɧɨɫɬɶɸ 2000 ɦɤɫ), Ⱥ  

400 500 

6. Ɉɫɬɚɸɳɟɟɫɹ ɧɚɩɪɹɠɟɧɢɟ ɩɪɢ ɬɨɤɟ ɝɪɨɡɨɜɵɯ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ 
ɫ ɚɦɩɥɢɬɭɞɨɣ, ɤȼ, ɧɟ ɛɨɥɟɟ: 

                 5000 Ⱥ 

               10000 Ⱥ 

               20000 Ⱥ 

 

 

23,0 

23,7 

25,0 

 

 

24,0 

25,0 

26,0 

 

 

22,1 

23,0 

24,5 

 

 

23,0 

24,3 

25,5 

 

 

 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2.21 

1 2 3 4 5 

7. Ɉɫɬɚɸɳɟɟɫɹ ɧɚɩɪɹɠɟɧɢɟ ɩɪɢ ɬɨɤɟ ɤɨɦɦɭɬɚɰɢɨɧɧɵɯ 
ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɧɚ ɜɨɥɧɟ 30/60 ɦɤɫ ɫ ɚɦɩɥ., ɤȼ, ɧɟ ɛɨɥɟɟ: 

                250 Ⱥ 

                500 Ⱥ 

               1000 Ⱥ 

 

 

18,3 

18,9 

 

 

19,1 

20,3 

 

 

17,4 

18,1 

 

 

18,1 

19,9 
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19,2 21,0 18,6 20,4 

8. Ɉɫɬɚɸɳɟɟɫɹ ɧɚɩɪɹɠɟɧɢɟ ɩɪɢ ɢɦɩɭɥɶɫɚɯ ɬɨɤɚ 1/10 ɦɤɫ ɫ 
ɚɦɩɥɢɬɭɞɨɣ 10000 Ⱥ, ɤȼ, ɧɟ ɛɨɥɟɟ 

 

26,5 

 

28,0 

 

26,1 

 

27,6 

9. ɉɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɝɪɚɧɢɱɢɬɟɥɹ: 

ɚ) 18 ɢɦɩɭɥɶɫɨɜ ɬɨɤɚ ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɮɨɪɦɵ ɞɥɢɬɟɥɶɧɨɫɬɶɸ 
2000 ɦɤɫ ɫ ɚɦɩɥɢɬɭɞɨɣ, Ⱥ 

ɛ) 20 ɢɦɩɭɥɶɫɨɜ ɬɨɤɚ 8/20 ɦɤɫ ɫ ɚɦɩɥɢɬɭɞɨɣ, Ⱥ 

ɜ) 2 ɢɦɩɭɥɶɫɚ ɛɨɥɶɲɨɝɨ ɬɨɤɚ 4/10 ɦɤɫ ɫ ɚɦɩɥɢɬɭɞɨɣ, ɤȺ 

 

400 

10000 

 

65 

 

500 

10000 

 

100 

10. ɍɞɟɥɶɧɚɹ ɩɨɝɥɨɳɚɟɦɚɹ ɷɧɟɪɝɢɹ ɨɞɧɨɝɨ ɢɦɩɭɥɶɫɚ,     
ɤȾɠ/ɤȼ(U ɧɪ), ɧɟ ɦɟɧɟɟ 2,0 2,7 

11.Ɇɚɫɫɚ ɧɟ ɛɨɥɟɟ, ɤɝ 2.9 

12. ȼɵɫɨɬɚ, ɦɦ 200 

13. Ⱦɥɢɧɚ ɩɭɬɢ ɭɬɟɱɤɢ ɜɧɟɲɧɟɣ ɢɡɨɥɹɰɢɢ, ɫɦ, ɧɟ ɦɟɧɟɟ 18 

 

*)- ɞɢɚɩɚɡɨɧ Uɧɪ  6,6 ɤȼ - 8,0 ɤȼ, ɲɚɝ 0,1ɤȼ 

ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɩɪɢ 2000 ɦɫ ɨɬ 400 Ⱥ ɞɨ 850 Ⱥ 

 

2.4.4 Вɵɛɨɪ ɫɯɟɦɵ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 

 

Ɉɬ ɬɢɩɚ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɩɨɞɫɬɚɧɰɢɢ, ɚ ɬɚɤ ɠɟ ɦɨɳɧɨɫɬɢ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɉɋ ɡɚɜɢɫɢɬ ɫɨɫɬɚɜ ɩɨɬɪɟɛɢɬɟɥɟɣ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ.  ɉɨ 

ɭɩɪɨɳɟɧɧɵɦ ɫɯɟɦɚɦ ɛɟɡ ɩɨɫɬɨɹɧɧɨɝɨ ɞɟɠɭɪɫɬɜɚ ɩɟɪɫɨɧɚɥɚ ɧɚ ɉɋ 

ɩɨɞɤɥɸɱɚɟɬɫɹ ɧɚɢɦɟɧɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ɩɨɬɪɟɛɢɬɟɥɟɣ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ – ɷɬɨ 

ɨɫɜɟɳɟɧɢɟ ɩɨɞɫɬɚɧɰɢɢ, ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɢ ɨɛɞɭɜɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɨɛɨɝɪɟɜ 

ɲɤɚɮɨɜ ɄɊɍɇ, ɨɛɨɝɪɟɜ ɛɚɤɨɜ ɢ ɩɪɢɜɨɞɨɜ ɜɵɤɥɸɱɚɬɟɥɟɣ. ɗɬɢ ɩɨɬɪɟɛɢɬɟɥɢ 

ɩɨɞɤɥɸɱɚɸɬɫɹ ɤ ɫɟɬɢ 380/220 ȼ, ɤɨɬɨɪɚɹ ɩɨɥɭɱɚɟɬ ɩɢɬɚɧɢɟ ɨɬ ɩɨɧɢɠɚɸɳɢɯ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɬɚɤ ɤɚɤ ɢɯ ɦɨɳɧɨɫɬɶ ɧɟɜɟɥɢɤɚ. 

Ɇɨɳɧɨɫɬɶ Ɍɋɇ ɜɵɛɢɪɚɟɬɫɹ ɛɨɥɟɟ 630 ɤȼȺ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɚɝɪɭɡɤɚɦɢ 

ɜ ɪɚɡɧɵɯ ɪɟɠɢɦɚɯ ɪɚɛɨɬɵ ɉɋ. ɉɪɢɧɢɦɚɟɦ ɧɚɝɪɭɡɤɭ ɋɇ ɩɨ ɬɚɛɥɢɰɟ 5.8 [12]: 
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Ɍɚɛɥɢɰɚ 2.22 – Ⱦɚɧɧɵɟ ɩɨ ɧɚɝɪɭɡɤɟ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɞɥɹ ɉɋ 

ɗɥɟɤɬɪɨɩɪɢɟɦɧɢɤɢ  Ʉɨɥɢɱɟɫɬɜɨ 
ɩɪɢɟɦɧɢɤɨɜ 

ɋɭɦɦɚɪɧɚɹ 
ɦɨɳɧɨɫɬɶ, ɤȼɬ 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ 
ɦɨɳɧɨɫɬɶ, ɤȼɬ 

Ɉɛɨɝɪɟɜ ȼ-10, ȼ-6 29 33,4 1,15 

Ɉɛɨɝɪɟɜ ȼ-110 7 12,25 1,75 

ɗɥɟɤɬɪɨɞɜɢɝɚɬɟɥɢ ɨɛɞɭɜɚ 2 3 1,5 

Ɉɩɟɪ.ɰɟɩɢ 1 1,8 1,8 

Ɉɬɨɩɥɟɧɢɟ ɢ ɨɫɜɟɳɟɧɢɟ 
ɩɨɦɟɳɟɧɢɹ ɈȼȻ 

1 5,5 5,5 

ɇɚɪɭɠɧɨɟ ɨɫɜɟɳɟɧɢɟ 1 4,5 4,5 

ɂɬɨɝɨ   60,45  

 

 Ⱦɥɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɉɋ, ɭɱɢɬɵɜɚɹ ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɝɪɭɡɤɢ ɪɚɜɧɵɣ 0,7, 

ɜɵɛɪɚɧɵ ɞɜɚ  ɫɭɯɢɯ Ɍɋɇ ɬɢɩɚ ɌɋɁ-63ɤȼȺ 10/0,4ɤȼ ɫ ɩɪɟɞɨɯɪɚɧɢɬɟɥɹɦɢ ɉɄɌ-10 

 

 

 

 

 

 

 

 

 

3 ɗɤɨɧɨɦɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɡɚɦɟɧɵ ɜɵɤɥɸɱɚɬɟɥɟɣ 

 

      Ɂaɦeɧɚ ɦacɥɹɧɵɯ ɜɵɤɥɸɱaɬeɥɟɣ ɧɚ ɜɚɤɭɭɦɧɵɟ ɧɚ ɩoɞcɬaɧɰɢɢ 

«ɊȺɋɋȼȿɌ» ɩoɡɜɨɥɢɬ ɩoɜɵcɢɬɶ ɧaɞɟɠɧɨcɬɶ ɷɥeɤɬpɨcɧɚɛɠɟɧɢɹ  ɩɨɬɪɟɛɢɬɟɥɟɣ, 

ɚ ɬɚɤ ɠɟ ɫɧɢɡɢɬɶ ɩɨɬɟɪɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ.  

ɗɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɡaɦeɧɵ ɦaɫɥɹɧɵx ɜɵɤɥɸɱaɬeɥɟɣ ɧɚ ɜɚɤɤɭɦɧɵɟ 

oɩɪeɞeɥɹeɬcɹ ɩɨ cɥeɞɭɸɳɢɦ ɩoɤaɡɚɬeɥɹɦ: 
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- ɤaɩɢɬaɥɨɜɥɨɠɟɧɢɹ 

- ɝoɞoɜaɹ ɷɤoɧoɦɢɹ 

- ɫpoɤ oɤɭɩaeɦocɬɢ 

- ɝoɞoɜoɣ ɷɤoɧoɦɢɱecɤɢɣ ɷɮɮeɤɬ  

 

3.1 Ɋɚɫɱɟɬ ɞɥɹ ɦɚɫɥɹɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 

 

 Ɋɚccɱɢɬaeɦ ɮoɧɞ ɡapaɛɨɬɧɨɣ ɩɥaɬɵ ɩɪɢ ɨɛɫɥɭɠɢɜɚɧɢɢ ɦɚɫɥɹɧɧɵɯ 

ɜɵɤɥɸɱɚɬɟɥɟɣ ɡɚ ɝɨɞ: 

 

 ɄɨɬɱɄɞɨɩɌɎɁɉ           (3.1.5) 

 ɝɞɟ ɌɎ  – ɬɚɪɢɮɧɵɣ ɮɨɧɞ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ, ɪɭɛ 

 Ʉɞoɩ – ɩɪɟɦɢɚɥɶɧɵɟ ɜ ɪɚɡɦɟɪɟ 75% 

 Ʉoɬɱ – ɤoɷɮɮɢɰɢeɧɬ oɬɱɢcɥeɧɢɣ ɜ ɪɚɡɦɟɪɟ 26% 

  

Ɉɩɪɟɞɟɥɢɦ ɬɚɪɢɮɧɵɣ ɮɨɧɞ Ɂɉ: 

 

 ɁTɑɬ.c=TɎ            (3.1.6) 

 ɝɞɟ ɑɬ.c  – ɬɚɪɢɮɧɚɹ ɫɬɚɜɤɚ ɡɚ ɱɚɫ, ɪɭɛ/ɱaɫ 

 ɁT– ɡaɬpaɬɵ ɬpyɞa, ɱeɥ·ɱaɫ 

 Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɨɛɫɥɭɠɢɜɚɬɶ ɦɚɫɥɹɧɵɣ ɜɵɤɥɸɱɚɬɟɥɶ, ɧɟɨɛɯɨɞɢɦ ɷɥ.ɦɨɧɬɟɪ 

4 ɪɚɡɪɹɞɚ. ȿɝɨ ɨɤɥɚɞ ɩɪɢɦɟɦ ɪɚɜɧɵɦ 15000 ɪɭɛɥɟɣ. 

 ɑɬ.c=ɨɤɥɚɞ /176           (3.1.7) 

 ɝɞe 176  – cpeɞɧee ɱɢcɥo ɱacoɜ paɛoɬɵ ɜ ɦeɫɹɰ 

  85,23=15000/176=ɑɬ.c ɪyɛ/ɱac 

 Ɂaɬpaɬɵ ɬpyɞa oɩpeɞeɥɹeɦ ɩo ɮopɦyɥe: 

 

   7..ɁɌ ɟɭ           (3.1.8) 

ɝɞe  ..ɟɭ =5,4 – ɩɟɪɟɜɨɞɧɨɣ ɤɨɷɮɮ. ɩɪɢ ɨɛɫɥɭɠɢɜɚɧɢɢ ɦɚcɥɹɧoɝo ɜɵɤɥɸɱaɬeɥɹ. 
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 7 – ɤɨɷɮɮɢɰɢɟɧɬ ɨɛɫɥɭɠɢɜɚɧɢɹ ɨɞɧɨɣ ɭɫɥ. ɟɞɢɧɢɰɵ, ɱɟɥ·ɱɚɫ 

 

 37,8=75,4=ɁT   ɱɟɥ·ɱɚɫ 

 

 Ɍoɝɞa ɬapɢɮɧɵɣ ɮoɧɞ oɩɪeɞeɥɹeɬcɹ ɤaɤ 

 

  3221,7=37,885,23=TɎ  ɪɭɛ 

 Ɉɩɪɟɞɟɥɢɦ ɮɨɧɞ Ɂɉ:  

 

  7103,8=1,261,753221,7=Ɂɉ  ɪɭɛ 

  

Ɂɚɬɪɚɬɵ ɧɚ ɜɫɟ ɜɵɤɥɸɱɚɬɟɥɢ: 

 

62840,6=)18127(7103,8=Ɂɉ  ɪɭɛ 

 

Ɋɚɫɫɱɢɬɵɜɚɟɦ ɡɚɬɪɚɬɵ ɧɚ ɷɤɫɩɥɭɚɬɚɰɢɸ: 

 

 ɉɪɊɬɨȺɨɁɉЭɁ           (3.1.9) 

 ɝɞɟ Ⱥɨ  – ɨɬɱɢɫɥɟɧɢɹ ɧɚ ɚɦɨɪɬɢɡɚɰɢɸ, ɪɭɛ 

 Ɋɬɨ  – ɪɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɢ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ, ɪɭɛ 

 ɉɪ  – ɩɪɨɱɢɟ ɪɚɫɯɨɞɵ, ɪɭɛ 

 

 Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɫɨɫɬɚɜɥɹɸɬ 3,5% ɨɬ ɫɬɨɢɦɨɫɬɢ ɜɵɤɥɸɱɚɬɟɥɹ 

 

 035,0 ɄȼȺɨ                   (3.1.10) 

 4231177035,00107271110 Ⱥɨɤȼ  ɪɭɛ 

  

      136500012035,000013018035,000013010,6 Ⱥɨɤȼɤȼ  ɪɭɛ 
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Ɂɚɬɪɚɬɵ ɧɚ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɢ ɤɚɩɢɬɚɥɶɧɵɣ ɪɟɦɨɧɬ ɞɥɹ ɞɚɧɧɵɯ 

ɜɵɤɥɸɱɚɬɟɥɟɣ ɪɚɜɧɵ 40% ɨɬ ɫɬɨɢɦɨɫɬɢ ɜɵɤɥɸɱɚɬɟɥɹ. 

 

 4,0 ɄȼɊɬɨ                  (3.1.11) 

 483562874,00107271110 Ɋɬɨɤȼ  ɪɭɛ 

 0001560304,000030110,6 Ɋɬɨɤȼɤȼ  ɪɭɛ 

 

ɇɚ ɩɪɨɱɢɟ ɪɚɫɯɨɞɵ ɨɬɜɨɞɢɬɫɹ 1% ɨɬ ɫɬɨɢɦɨɫɬɢ ɜɵɤɥɸɱɚɬɟɥɹ 

 

 001,0 Ʉȼɉɪ                  (3.1.12) 

  

1208917001,00107271110 ɉɪɤȼ ɪɭɛ 

 390030001,000030110,6 ɉɪɤȼɤȼ ɪɭɛ 

 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ ɛɭɞɭɬ ɪɚɜɧɵ: 

 

 536,83089,3891,1200,1560628,48351365117,423 ЭɁ  ɬ. ɪɭɛ. 

 

 

 3.2 Ɋɚɫɱɟɬ ɞɥɹ ɜɚɤɭɭɦɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 

 

 Ʉɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ ɩɨ (3.1.1) 

 

 ɆɌЦɄȼ   

 

ɝɞe ɐ – ɫɬɨɢɦɨɫɬɶ ɡɚɤɭɩɤɢ ɜɚɤɭɭɦɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ ɜ ɪɭɛ. 

ɋɨɝɥɚɫɧɨ ɫɯɟɦɟ ɩɨɞɫɬɚɧɰɢɢ – ɭɫɬɚɧɨɜɥɟɧɨ 12 ɲɬɭɤ ɧɚ 10 ɤȼ, 18 ɲɬ ɧɚ 6 ɤȼ, 

ɫɬɨɢɦɨɫɬɶ ɨɞɧɨɝɨ ɜɚɤɭɭɦɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɧɚ 10,(6) ɤȼ ɫɨɫɬɚɜɥɹɟɬ 130 ɬ.ɪɭɛ, ɚ 

ɧɚ 110 ɤȼ  1727,010 ɬ.ɪɭɛ. ɜ ɤɨɥɢɱɟɫɬɜɟ 7 ɲɬ. 
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 ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɰɟɧɚ ɧɚ ɩɪɢɨɛɪɟɬɟɧɢɟ ɜɫɟɯ ɜɵɤɥɸɱɚɬɟɥɟɣ ɩɨ ɮɨɪɦɭɥɟ 

(3.1.2)  ɛɭɞɟɬ ɪɚɜɧɚ:  

 

NɋЦ   

 

ɝɞɟ ɋ – ɫɬɨɢɦɨɫɬɶ ɡɚ ɨɞɢɧ ɜɚɤɭɭɦɧɵɣ ɜɵɤɥɸɱɚɬɟɥɶ 

 

 15989=7010,1727)128(1130 Ц  ɬ. ɪɭɛ 

 ɋɬɨɢɦɨɫɬɶ ɪɚɫɯɨɞɨɜ ɧɚ ɞɨɫɬɚɜɤɭ ɛɭɞɟɬ ɫɨɫɬɚɜɥɹɬɶ 12% ɨɬ ɰɟɧɵ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (3.1.3): 

 

 1919=0,1215989 Ɍ  ɬ.ɪɭɛ 

 

ɋɬɨɢɦɨɫɬɶ ɦɨɧɬɚɠɚ ɢ ɩɭɫɤɨ-ɧɚɥɚɞɨɱɧɵɯ ɪɚɛɨɬ ɜɚɤɭɭɦɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 

ɫɨɫɬɚɜɥɹɟɬ 20% ɨɬ ɫɬɨɢɦɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (3.4): 

 

3198=0,215989=Ɇ   ɬ. ɪɭɛ 

 

 Ɉɩɪɟɞɟɥɹɟɦ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɩɨ ɮɨɪɦɭɥɟ (3.1.1): 

 

21106=3198191915989=Ʉȼ   ɬ. ɪɭɛ 

 

Ɋɚɫɫɱɢɬɚɟɦ ɮɨɧɞ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɡɚ ɝɨɞ: 

Ɍɚɪɢɮɧɵɣ ɮɨɧɞ Ɂɉ ɜɵɱɢɫɥɹɟɦ ɢɡ ɮɨɪɦɭɥɵ (3.1.6) 

Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɨɛɫɥɭɠɢɜɚɬɶ ɜɚɤɭɭɦɧɵɣ ɜɵɤɥɸɱɚɬɟɥɶ, ɧɟɨɛɯɨɞɢɦ 

ɷɥ.ɦɨɧɬɟɪ 4 ɪɚɡɪɹɞɚ. ȿɝɨ ɨɤɥɚɞ ɩɪɢɦɟɦ ɪɚɜɧɵɦ 15000 ɪɭɛɥɟɣ, ɬɨ, 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɢ ɩɨɱɚɫɨɜɚɹ ɬɚɪɢɮɧɚɹ ɫɬɚɜɤɚ ɟɝɨ ɛɭɞɟɬ ɪɚɜɧɚ 85,2 ɪɭɛ/ɱɚɫ 

Ɍɪɭɞɨɜɵɟ ɡɚɬɪɚɬɵ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ (3.1.8) 

ɝɞɟ  1,3. ɟɭ – ɩɟɪɟɜɨɞɧɨɣ ɤɨɷɮɮ. ɩɪɢ ɨɛɫɥɭɠɢɜɚɧɢɢ ɜɚɤɭɭɦɧɨɝɨ 

ɜɵɤɥɸɱɚɬɟɥɹ, ɱɟɥ·ɱɚɫ [22]  



 

69 
 

    

 

 

114,7=18)(123,173,1=ɁɌ   ɱɟɥ·ɱɚɫ 

 

Ɂɧɚɱɢɬ, ɬɚɪɢɮɧɵɣ ɮɨɧɞ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ (3.1.6) 

 

9772=114,785,2=ɌɎ  ɪɭɛ 

 

Ɏɨɧɞ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɨɩɪɟɞɟɥɢɦ ɢɫɯɨɞɹ ɢɡ ɮɨɪɦɭɥɵ (3.1.5) 

  

21547=1,261,759772=Ɂɉ   ɪɭɛ 

 

Ɂɚɬɪɚɬɵ ɧɚ ɷɤɫɩɥɭɚɬɚɰɢɸ ɪɚɫɫɱɢɬɚɟɦ ɢɡ ɮɨɪɦɭɥɵ (3.1.9) 

 

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɫɨɫɬɚɜɥɹɸɬ 3,5% ɨɬ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɣ ɢ 

ɜɵɱɢɫɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (3.1.10) 

 

 738,7=0,03521106=Ⱥɨ  ɬ. ɪɭɛ 

 

 Ɂɚɬɪɚɬɵ ɧɚ ɬɟɯɨɛɫɥɭɠɢɜɚɧɢɟ ɢ ɪɟɦɨɧɬ ɞɥɹ ɜɚɤɭɭɦɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 

ɪɚɜɧɹɸɬɫɹ 15% ɨɬ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɣ ɢ ɜɵɱɢɫɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (3.1.11) 

 

8442,4=0,421106=Ɋɬɨ   ɬ. ɪɭɛ 

 

ɇɚ ɩɪɨɱɢɟ ɪɚɫɯɨɞɵ ɨɬɜɨɞɢɬɫɹ 1% ɨɬ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɣ ɢ ɜɵɱɢɫɥɹɟɦ ɢɯ ɩɨ 

ɮɨɪɦɭɥɟ (3.1.12) 

 

21,106=0,00121106=ɉɪ  ɬ. ɪɭɛ 

 

Ɂɧɚɱɢɬ, ɡɚɬɪɚɬɵ ɧɚ ɷɤɫɩɥɭɚɬɚɰɢɸ ɛɭɞɭɬ ɪɚɜɧɵ: 
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30749 21,106+8442,4+ 738,7+21547=ɗɁ   ɬ. ɪɭɛ 

ɉɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ ɪɚɫɫɱɢɬɚɟɦ ɩɨ ɮɨɪɦɭɥɟ (3.1.13) 

 

32860= 30749+0,121106=Ɂ   ɬ. ɪɭɛ 

 

 

 

3.3 Ɋɚɫɱɟɬ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɣ 

 

Ʉɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɞɥɹ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɩɨɞɫɬɚɧɰɢɢ ɪɚɫɱɢɬɵɜɚɸɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ: 

 

ɄɞɟɦɄɜɨзɜɪɄɧɄɪɟɤ  , ɪɭɛ. 

  

ɝɞɟ Ʉɧ – ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ ɜ ɧɨɜɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɪɭɛ; 

Ʉɜɨɡɜɪ – ɜɨɡɜɪɚɬ ɫɬɨɢɦɨɫɬɢ ɪɟɦɨɧɬɢɪɭɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɤɨɬɨɪɨɟ ɦɨɠɟɬ 

ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɨ ɧɚ ɞɪɭɝɢɯ ɨɛɴɟɤɬɚɯ, ɪɭɛ; 

Ʉɞɟɦ – ɰɟɧɚ ɞɟɦɨɧɬɚɠɚ ɨɛɨɪɭɞɨɜɚɧɢɹ (ɩɪɢɧɢɦɚɟɬɫɹ 0,5 ɫɬɨɢɦɨɫɬɢ ɟɝɨ 

ɦɨɧɬɚɠɚ), ɪɭɛ. 

 

Ⱦɥɹ ɧɚɱɚɥɚ ɪɚɫɱɟɬɨɜ ɷɬɨɝɨ ɪɚɡɞɟɥɚ ɫɨɫɬɚɜɢɦ ɫɩɟɰɢɮɢɤɚɰɢɢ ɧɚ 

ɭɫɬɚɧɚɜɥɢɜɚɟɦɨɟ ɢ ɞɟɦɨɧɬɢɪɭɟɦɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ. 

 

Ɍɚɛɥɢɰɚ 3.1 – ɋɩɟɰɢɮɢɤɚɰɢɹ ɧɚ ɭɫɬɚɧɚɜɥɢɜɚɟɦɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ. 

№ 
ɩ/
ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɛɨɪɭɞɨɜɚɧɢɹ 

ȿɞɢɧɢɰɚ 
ɢɡɦɟɪɟɧ
ɢɹ 

Ʉɨɥ-
ɜɨ, 
ɲɬ. 

Ɇɚɪɤɚ 

1 2 3 4 5 
1 ȼɚɤɭɭɦɧɵɣ 

ɜɵɤɥɸɱɚɬɟɥɶ 
ɤɨɦɩɥ. 10 ȼɊɋ-110 

2 Ɋɚɡɴɟɞɢɧɢɬɟɥɶ 
110ɤȼ 

ɤɨɦɩɥ. 10 ɊɇȾɁ – 3.2 – 110/1000 
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3 Ɉɝɪɚɧɢɱɢɬɟɥɶ 
ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ 
110ɤȼ 

ɤɨɦɩɥ. 4 Ɉɉɇ-110/550/88-10-
III-ɍɏɅ1 

4 ɂɡɦɟɪɢɬɟɥɶɧɵɣ ɌɌ ɤɨɦɩɥ. 10 ɌɈȽ 110 
5 ɂɡɦɟɪɢɬɟɥɶɧɵɣ Ɍɇ ɤɨɦɩɥ. 2 ɇɄɎ – 110 – 83ɍ1 

 

ɋɨɫɬɚɜɢɦ ɫɦɟɬɭ ɧɚ ɩɪɢɨɛɪɟɬɟɧɢɟ ɢ ɦɨɧɬɚɠ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ. 

 

Ɍɚɛɥɢɰɚ 3.2  – ɋɦɟɬɚ ɧɚ ɩɪɢɨɛɪɟɬɟɧɢɟ ɢ ɦɨɧɬɚɠ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ. 
№
 
ɩ
/
ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɛɨɪɭɞɨɜɚɧɢɹ 

Ɇɚɪɤɚ, ɬɢɩ Ʉɨ
ɥ-
ɜɨ, 
ɲɬ. 

ɋɨɫɬɚɜɥɹɸɳɢɟ 
ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɣ 
ɧɚ ɟɞɢɧɢɰɭ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, 
ɬɵɫ.ɪɭɛ. 

Ɉɛɳɢ
ɟ 
ɤɚɩɢɬ
ɚɥɨ-
ɜɥɨɠɟ
ɧɢɹ, 
ɪɭɛ. 

Ʉɨɛ Ʉɦɨɧɬ 

1 2 3 4 5 6 7 
1 ȼɚɤɤɭɦɧɵɣ 

ɜɵɤɥɸɱɚɬɟɥɶ 
ȼɊɋ-110 7 1400 70 10290 

2 Ɋɚɡɴɟɞɢɧɢɬɟɥɶ 
110ɤȼ 

ɊɅɇȾɁ – 3.2 – 
110/1000 

7 800 40 5880 

3 Ɉɝɪɚɧɢɱɢɬɟɥɶ 
ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ 
110ɤȼ 

Ɉɉɇ-
110/550/88-10-
III-ɍɏɅ1 

4 120 6 504 

4 ɂɡɦɟɪɢɬɟɥɶɧɵɣ 
ɌɌ 

ɌɈȽ-110 8 720 36 6048 

5 ɂɡɦɟɪɢɬɟɥɶɧɵɣ 
Ɍɇ 

ɇɄɎ – 110 – 
83ɍ1 

7 1140 57 8379 

ɂɌɈȽɈ: 31101 
 

 

Ʉɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ ɧɚ ɦɨɧɬɚɠ ɢ ɩɨɤɭɩɤɭ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ 

ɫɨɫɬɚɜɢɥɢ 31101 ɬɵɫ. ɪɭɛ. 

Ʉ ɝɨɞɨɜɵɦ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɦ ɢɡɞɟɪɠɤɚɦ ɨɬɧɨɫɹɬ ɜɫɟ ɪɚɫɯɨɞɵ,  ɤɨɬɨɪɵɟ 

ɜɡɚɢɦɨɫɜɹɡɚɧɵ ɫ ɫɨɞɟɪɠɚɧɢɟɦ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ ɜ ɧɨɪɦɚɥɶɧɨɦ ɬɟɯɧɢɱɟɫɤɨɦ 

ɫɨɫɬɨɹɧɢɢ. Ƚɨɞɨɜɵɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

.ɚɦ ɬɪ ɨɛɫɥ ɩɨɬɂ ɂ ɂ ɂ  
, ɪɭɛ.,         (3.2.1) 
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ɝɞɟ ɂɚɦ – ɨɬɱɢɫɥɟɧɢɹ ɧɚ ɚɦɨɪɬɢɡɚɰɢɸ, ɪɭɛ/ɝɨɞ; 

ɂɬɪ.ɨɛɫɥ – ɡɚɬɪɚɬɵ ɧɚ ɬɟɤɭɳɟɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɢ ɪɟɦɨɧɬ, ɪɭɛ/ɝɨɞ; 

ɂɩɨɬ – ɡɚɬɪɚɬɵ ɧɚ ɤɨɦɩɟɧɫɚɰɢɸ ɩɨɬɟɪɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɪɭɛ/ɝɨɞ. 

 

Ɋɚɡɦɟɪɵ ɨɬɱɢɫɥɟɧɢɣ ɧɚ ɚɦɨɪɬɢɡɚɰɢɸ ɢ ɨɬɱɢɫɥɟɧɢɣ ɧɚ ɨɛɫɥɭɠɢɜɚɧɢɟ ɢ ɬɟɤɭɳɢɣ 

ɪɟɦɨɧɬ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

100
.  ȺɆɄɪɟɤɨɛɫɥɂɬɪ 

, ɪɭɛ.         (3.2.2) 

  

100
. . ɈȻɋɅɌɊɄɪɟɤɨɛɫɥɂɬɪ 

, ɪɭɛ.        (3.2.3) 

  

ɝɞɟ αɚɦ – ɧɨɪɦɚ ɨɬɱɢɫɥɟɧɢɣ ɧɚ ɚɦɨɪɬɢɡɚɰɢɸ, %; 

αɬɪ.ɨɛɫɥ – ɧɨɪɦɚ ɨɬɱɢɫɥɟɧɢɣ ɧɚ ɨɛɫɥɭɠɢɜɚɧɢɟ ɢ ɬɟɤɭɳɢɣ ɪɟɦɨɧɬ, %. 

 

Ɉɩɪɟɞɟɥɹɟɦ ɨɬɱɢɫɥɟɧɢɹ ɧɚ ɚɦɨɪɬɢɡɚɰɢɸ ɢ ɨɬɱɢɫɥɟɧɢɹ ɧɚɨɛɫɥɭɠɢɜɚɧɢɟ ɢ 

ɬɟɤɭɳɢɣ ɪɟɦɨɧɬ: 

 

1089
100

5,3
31101 ɂɚɦ  ɬɵɫ.ɪɭɛ. 

 

ɨɛɫɥɂɬɪ. 933=
100

3
31101=   ɬɵɫ.ɪɭɛ 

 

Ɋɚɫɯɨɞɵ ɧɚ ɤɨɦɩɟɧɫɚɰɢɸ ɩɨɬɟɪɶ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 

Эɩɨɬɋɂɩɨɬ  , ɪɭɛ.  (3.2.4) 

  

ɝɞɟ ɋ – ɬɚɪɢɮ ɧɚ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ , ɪɭɛ/ɤȼɬ·ɱ; 

ɗɩɨɬ – ɫɭɦɦɚɪɧɵɟ ɩɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɧɚ ɩɨɞɫɬɚɧɰɢɢ, ɤȼɬ·ɱ. 
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Ɉɩɪɟɞɟɥɢɦ ɡɚɬɪɚɬɵ ɧɚ ɤɨɦɩɟɧɫɚɰɢɸ ɩɨɬɟɪɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ: 

 

ɂɩɨɬ  1148625=8287533,0=  ɪɭɛ.  

 

Ɉɩɪɟɞɟɥɹɟɦ ɝɨɞɨɜɵɟ ɡɚɬɪɚɬɵ ɧɚ ɷɤɫɩɥɭɚɬɚɰɢɸ: 

 

ɂ 3170,625=1148,625+933+1089=  ɬɵɫ.ɪɭɛ. 

 

Ɍɚɛɥɢɰɚ 3.3 – Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ. 
№ 

ɩ/ɩ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ Ɂɧɚɱɟɧɢɟ 

1 2 3 

1 Ʉɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ, ɬɵɫ.ɪɭɛ 31101 

2 Ƚɨɞɨɜɵɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ, ɬɵɫ.ɪɭɛ 

ɜɫɟɝɨ 

ɜ ɬ.ɱ. - ɧɚ ɚɦɨɪɬɢɡɚɰɢɸ 

ɧɚ ɬɟɤɭɳɢɣ ɪɟɦɨɧɬ 

ɧɚ ɤɨɦɩɟɧɫɚɰɢɸ ɩɨɬɟɪɶ 

 

3170,625 

1089 

933 

1148,625 

 
 
 
 
 

ɁАɄɅɘɑȿɇɂȿ 

 

 

 

       ɐɟɥɶɸ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɩɨɞɫɬɚɧɰɢɢ 110/10/6 ɤȼ «ɊȺɋɋȼȿɌ» ɮɢɥɢɚɥɚ 

ɉȺɈ "ɆɊɋɄ-ɋɢɛɢɪɢ" «ɏɚɤɚɫɷɧɟɪɝɨ» ɹɜɥɹɟɬɫɹ ɭɥɭɱɲɟɧɢɟ ɟё 

ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɢ ɧɚɞɟɠɧɨɫɬɢ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ. 
 

ȼ ɪɚɛɨɬɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɪɚɫɱɟɬɧɚɹ ɧɚɝɪɭɡɤɚ ɭɱɚɫɬɤɚ, ɩɪɨɜɟɪɹɟɬɫɹ ɱɢɫɥɨ ɢ 

ɦɨɳɧɨɫɬɶ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɪɟɲɚɟɬɫɹ ɜɨɩɪɨɫ ɨ ɡɚɦɟɧɟ ɭɫɬɚɪɟɜɲɢɯ 

ɦɚɫɥɟɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ ɧɚ ɛɨɥɟɟ ɧɚɞɟɠɧɵɟ ɢ ɫɨɜɪɟɦɟɧɧɵɟ ɜɚɤɭɭɦɧɵɟ. 
 



 

74 
 

    

 

ɉɪɢɜɟɞɟɧ ɪɚɫɱɟɬ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɧɚɝɪɭɡɨɤ, ɪɚɫɱɟɬ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ 

ɡɚɦɵɤɚɧɢɹ ɢ ɧɚ ɟɝɨ ɨɫɧɨɜɟ ɫɞɟɥɚɧ ɜɵɛɨɪ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨɞɫɬɚɧɰɢɢ. 

 

Ɋɟɤɨɧɫɬɪɭɤɰɢɹ ɩɨɞɫɬɚɧɰɢɢ ɜɵɩɨɥɧɟɧɚ ɜ ɫɥɟɞɭɸɳɟɦ ɨɛɴɟɦɟ: ɡɚɦɟɧɟɧɵ 

ɦɚɫɥɹɧɵɟ ɜɵɤɥɸɱɚɬɟɥɢ 6ɤȼ, 10 ɤȼ ɧɚ ɜɚɤɭɭɦɧɵɟ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ, 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɧɚɩɪɹɠɟɧɢɹ. ȼɫɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɜɧɨɜɶ ɭɫɬɚɧɚɜɥɢɜɚɟɦɨɟ ɢ 

ɫɭɳɟɫɬɜɭɸɳɟɟ ɧɵɧɟ ɜɵɩɭɫɤɚɟɦɨɟ, ɩɪɨɜɟɪɟɧɨ ɧɚ ɭɫɬɨɣɱɢɜɨɫɬɶ ɩɪɢ ɬɨɤɚɯ 

ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ. ɉɪɨɜɟɞɟɧ ɜɵɛɨɪ ɢ ɪɚɫɱɟɬ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɩɨɞɫɬɚɧɰɢɢ. 

ɍɫɬɚɧɨɜɤɚ ɜɚɤɭɭɦɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ ɩɨɡɜɨɥɹɟɬ ɩɨɜɵɫɢɬɶ ɧɚɞɟɠɧɨɫɬɶ ɢ 

ɷɤɨɧɨɦɢɱɧɨɫɬɶ ɫɯɟɦɵ ɩɨɞɫɬɚɧɰɢɢ. Ɍɚɤ ɤɚɤ ɜɚɤɭɭɦɧɵɟ ɜɵɤɥɸɱɚɬɟɥɢ, ɜ 

ɫɪɚɜɧɟɧɢɢ ɫ ɦɚɫɥɹɧɵɦɢ, ɢɦɟɸɬ ɪɹɞ ɩɪɟɢɦɭɳɟɫɬɜ. 

ȼ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɟ ɛɵɥ ɩɪɨɢɡɜɟɞɟɧ ɜɵɛɨɪ 

ɧɟɨɛɯɨɞɢɦɨɝɨ ɫɨɩɭɬɫɬɜɭɸɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 110 ɤȼ. ȼɵɩɨɥɧɟɧɨ ɨɛɟɫɩɟɱɟɧɢɟ 

ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɧɚ ɨɫɧɨɜɟ ɊɋɌ-15. 

Ɍɚɤ ɠɟ ɜɵɩɨɥɧɟɧɵ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɜɦɟɫɬɟ ɫ 

ɩɪɢɜɟɞɟɧɧɨɣ ɫɦɟɬɨɣ ɧɚ ɪɟɤɨɧɫɬɪɭɤɰɢɸ ɉɋ 110/10/6 ɤȼ «Ɋɚɫɫɜɟɬ». 
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