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ɊȿɎȿɊȺɌ 
 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «Ɋɟɤɨɧɫɬɪɭɤɰɢɹ ȼɅ-35 ɤȼ 

«Ȼɨɪɨɞɢɧɨ – ɋɨɜɟɬɫɤɚɹ ɏɚɤɚɫɢɹ»» ɫɨɞɟɪɠɢɬ 60 ɫɬɪɚɧɢɰ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 

16 ɪɢɫɭɧɤɨɜ, 22 ɬɚɛɥɢɰɵ, 25 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ, 3 ɥɢɫɬɚ ɝɪɚɮɢɱɟ-

ɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ. 

ɊȿɄɈɇɋɌɊɍɄɐɂə, ɗɅȿɄɌɊɈɋɇȺȻɀȿɇɂȿ, ɇȺȾȿɀɇɈɋɌɖ, ȼɈɁ-

ȾɍɒɇȺə Ʌɂɇɂə ɗɅȿɄɌɊɈɉȿɊȿȾȺɑ, ɈɉɈɊȺ, ɂɁɈɅəɌɈɊ, ɊȺɁɔȿȾɂ-

ɇɂɌȿɅɖ, ȼɕɄɅɘɑȺɌȿɅɖ.  

ɐɟɥɶ ɪɚɛɨɬɵ – ɪɚɡɪɚɛɨɬɚɬɶ ɩɪɨɟɤɬ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ȼɅ-35 ɤȼ «Ȼɨɪɨɞɢɧɨ 

– ɋɨɜɟɬɫɤɚɹ ɏɚɤɚɫɢɹ». 

Ɂɚɞɚɱɚɦɢ ɪɚɛɨɬɵ ɹɜɥɹɸɬɫɹ: 

– ɚɧɚɥɢɡ ɬɟɤɭɳɟɝɨ ɫɨɫɬɨɹɧɢɹ ȼɅ-35 ɤȼ «Ȼɨɪɨɞɢɧɨ – ɋɨɜɟɬɫɤɚɹ ɏɚɤɚ-

ɫɢɹ»; 

– ɜɵɛɨɪ ɨɫɧɨɜɧɵɯ ɷɥɟɦɟɧɬɨɜ ȼɅ-35 ɤȼ «Ȼɨɪɨɞɢɧɨ – ɋɨɜɟɬɫɤɚɹ ɏɚɤɚ-

ɫɢɹ»; 

– ɦɟɯɚɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ȼɅ-35 ɤȼ «Ȼɨɪɨɞɢɧɨ – ɋɨɜɟɬɫɤɚɹ ɏɚɤɚɫɢɹ»; 

– ɡɚɦɟɧɚ ɤɨɦɦɭɬɚɰɢɨɧɧɨ-ɡɚɳɢɬɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɮɢɞɟɪɚ 35 ɤȼ «Ȼɨɪɨ-

ɞɢɧɨ – ɋɨɜɟɬɫɤɚɹ ɏɚɤɚɫɢɹ»; 

– ɪɚɫɱɟɬ ɡɚɬɪɚɬ ɧɚ ɪɟɤɨɧɫɬɪɭɤɰɢɸ ȼɅ-35 ɤȼ «Ȼɨɪɨɞɢɧɨ – ɋɨɜɟɬɫɤɚɹ ɏɚ-

ɤɚɫɢɹ» ɢ ɡɚɦɟɧɭ ɤɨɦɦɭɬɚɰɢɨɧɧɨ-ɡɚɳɢɬɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

Ɋɟɡɭɥɶɬɚɬɨɦ ɞɚɧɧɨɣ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɩɨɨɩɨɪ-

ɧɨɣ ɫɯɟɦɵ ȼɅ, ɜɵɛɨɪ ɤɨɦɦɭɬɚɰɢɨɧɧɨ-ɡɚɳɢɬɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɝɨɥɨɜɧɨɦ ɢ 

ɩɪɢɟɦɧɨɦ ɤɨɧɰɚɯ ȼɅ-35 ɤȼ «Ȼɨɪɨɞɢɧɨ – ɋɨɜɟɬɫɤɚɹ ɏɚɤɚɫɢɹ», ɨɰɟɧɤɚ ɫɬɨɢɦɨ-

ɫɬɢ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ȼɅ-35 ɤȼ «Ȼɨɪɨɞɢɧɨ – ɋɨɜɟɬɫɤɚɹ ɏɚɤɚɫɢɹ» ɩɨ ɭɤɪɭɩɧɟɧ-

ɧɵɦ ɩɨɤɚɡɚɬɟɥɹɦ. 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɜɵɛɪɚɧɚ ɥɢɧɟɣɧɚɹ ɚɪɦɚɬɭɪɚ ȼɅ ɢ 

ɩɪɨɜɟɪɟɧɵ ɪɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ ɨɩɨɪɚɦɢ. 

ɉɪɨɟɤɬ ɜɵɩɨɥɧɟɧ ɞɥɹ ɪɟɚɥɶɧɨɝɨ ɨɛɴɟɤɬɚ ɉȺɈ «Ɋɨɫɫɟɬɢ ɋɢɛɢɪɶ» – «ɏɚ-

ɤɚɫɷɧɟɪɝɨ ɢ ɦɨɠɟɬ ɩɪɟɞɥɨɠɟɧ ɤ ɪɚɫɫɦɨɬɪɟɧɢɸ ɞɚɧɧɨɣ ɫɟɬɟɜɨɣ ɨɪɝɚɧɢɡɚɰɢɢ. 
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THE ABSTRACT 
 
The final qualifying work on the topic «Reconstruction of the 35 kV overhead 

line «Borodino – Sovetskaya Khakassia»» contains 60 pages of a text document, 16 

figures, 22 tables, 25 used sources, 3 sheets of graphic material. 

RECONSTRUCTION, POWER SUPPLY, RELIABILITY, AIR POWER 

LINE, SUPPORT, INSULATOR, DISCONNECTOR, SWITCH. 

The purpose of the work is to develop a project for the reconstruction of the 

35 kV overhead line «Borodino – Sovetskaya Khakassia». 

The tasks of the work are: 

– analysis of the current state of the 35 kV overhead line «Borodino – So-

vetskaya Khakasiya»; 

– selection of the main elements of the 35 kV overhead line «Borodino – So-

vetskaya Khakasia»; 

– mechanical calculation of 35 kV overhead line «Borodino – Sovetskaya 

Khakassia»; 

– replacement of the switching and protective equipment of the 35 kV feeder 

«Borodino – Sovetskaya Khakassia»; 

– calculation of costs for the reconstruction of the 35 kV overhead line «Bo-

rodino – Sovetskaya Khakassia» and the replacement of switching and protective 

equipment. 

The result of this bachelor's work is the development of a support scheme for 

overhead lines, the choice of switching and protective equipment at the head and 

receiving ends of the 35 kV overhead line «Borodino – Sovetskaya Khakassia», the 

assessment of the cost of reconstruction of the 35 kV overhead line «Borodino – 

Sovetskaya Khakassia» according to enlarged indicators. 

On the basis of a mechanical calculation, the linear fittings of the overhead 

line were selected and the distances between the supports were checked. 

The project was carried out for the real object of PJSC «Rosseti Siberia» – 

«Khakasenergo» and can be proposed for consideration this network organization. 
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ȼȼȿȾȿɇɂȿ 
 

ȼ ɫɟɥɟ ɋɨɜɟɬɫɤɚɹ ɏɚɤɚɫɢɹ Ȼɨɝɪɚɞɫɤɨɝɨ ɪɚɣɨɧɚ ɧɟɪɟɞɤɨ ɩɪɨɢɫɯɨɞɹɬ ɨɬ-

ɤɥɸɱɟɧɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. ɑɚɳɟ ɜɫɟɝɨ ɨɧɢ ɫɥɭɱɚɸɬɫɹ ɜ ɨɫɟɧɧɟ-ɡɢɦɧɢɣ ɩɟ-

ɪɢɨɞ. ɑɚɫɬɶ ɠɢɥɵɯ ɞɨɦɨɜ ɨɬɚɩɥɢɜɚɸɬɫɹ ɷɥɟɤɬɪɨɤɨɬɥɚɦɢ ɫ ɰɢɪɤɭɥɹɰɢɨɧɧɵɦɢ 

ɜɨɞɹɧɵɦɢ ɧɚɫɨɫɚɦɢ. ɉɟɪɟɪɵɜ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ ɩɪɟɞɫɬɚɜ-

ɥɹɟɬ ɪɢɫɤ ɞɥɹ ɠɢɬɟɥɟɣ ɫɟɥɚ ɋɨɜɟɬɫɤɚɹ ɏɚɤɚɫɢɹ ɨɫɬɚɬɶɫɹ ɛɟɡ ɬɟɩɥɚ. 

ȼɨɡɞɭɲɧɭɸ ɥɢɧɢɸ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱ ɨɛɫɥɭɠɢɜɚɟɬ ɉȺɈ «Ɋɨɫɫɟɬɢ ɋɢ-

ɛɢɪɶ» – «ɏɚɤɚɫɷɧɟɪɝɨ», ɪɚɣɨɧ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ – Ȼɨɝɪɚɞɫɤɢɣ Ɋɗɋ. 

Ⱦɚɧɧɚɹ ɜɨɡɞɭɲɧɚɹ ɥɢɧɢɹ 35 ɤȼ ɜɜɟɞɟɧɚ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɜ 1964 ɝɨɞɭ 

ɧɚɯɨɞɢɬɫɹ ɜ ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɦ ɫɨɫɬɨɹɧɢɢ. ɋɨ ɜɪɟɦɟɧɟɦ ɢɡɧɨɫɢɥɢɫɶ ɧɟ 

ɬɨɥɶɤɨ ɩɪɨɜɨɞ, ɧɨ ɢ ɞɟɪɟɜɹɧɧɵɟ ɨɩɨɪɵ, ɢɡ ɤɨɬɨɪɵɯ 60 % ɬɪɟɛɭɟɬ ɡɚɦɟɧɵ. Ɉɞ-

ɧɢɦ ɢɡ ɜɚɪɢɚɧɬɨɜ ɪɟɲɟɧɢɹ ɦɧɨɝɨɥɟɬɧɟɣ ɩɪɨɛɥɟɦɵ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɫɟɥɚ ɋɨ-

ɜɟɬɫɤɨɣ ɏɚɤɚɫɢɢ ɦɨɠɟɬ ɫɬɚɬɶ ɪɟɤɨɧɫɬɪɭɤɰɢɹ ɥɢɧɢɢ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ. 

ȼ ɞɚɧɧɨɣ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɟ ɜɵɩɨɥɧɢɦ ɩɪɨɟɤɬ ɪɟɤɨɧ-

ɫɬɪɭɤɰɢɢ ɩɢɬɚɸɳɟɣ ɜɨɡɞɭɲɧɨɣ ɥɢɧɢɢ ȼɅ-35ɤȼ «Ȼɨɪɨɞɢɧɨ – ɋɨɜɟɬɫɤɚɹ ɏɚɤɚ-

ɫɢɹ», ɤɨɬɨɪɚɹ ɩɨɡɜɨɥɢɬ ɭɜɟɥɢɱɢɬɶ ɧɚɞɟɠɧɨɫɬɶ ɜɧɟɲɧɟɝɨ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ. 
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1 ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɨɛɴɟɤɬɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 
 
1.1 Ɍɟɤɭɳɟɟ ɫɨɫɬɨɹɧɢɹ ɨɛɴɟɤɬɚ 

 
ȼɧɭɬɪɟɧɧɟɟ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɟ ɩɨɬɪɟɛɢɬɟɥɟɣ ɫɟɥɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɬ ɨɞ-

ɧɨɰɟɩɧɨɣ ɬɭɩɢɤɨɜɨɣ ȼɅ-35ɤȼ «Ȼɨɪɨɞɢɧɨ – ɋɨɜɟɬɫɤɚɹ ɏɚɤɚɫɢɹ» ɱɟɪɟɡ ɩɨɧɢɡɢ-

ɬɟɥɶɧɭɸ ɩɨɞɫɬɚɧɰɢɸ № 66 «ɋɨɜɟɬɫɤɚɹ ɏɚɤɚɫɢɹ 35/10 ɤȼ», ɝɞɟ ɭɫɬɚɧɨɜɥɟɧ 

ɨɞɢɧ ɫɢɥɨɜɨɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɢɩɚ ɌɆ-2500/35, ɦɨɳɧɨɫɬɶɸ ɧɚ 2,5 ɆȼȺ. Ⱦɚɧ-

ɧɚɹ ɥɢɧɢɹ ɩɨɫɬɪɨɟɧɚ ɧɚ ɞɟɪɟɜɹɧɧɵɯ ɨɩɨɪɚɯ ɜ 1964 ɝɨɞɭ ɢ ɧɚɯɨɞɢɬɫɹ ɧɚ ɛɚɥɚɧɫɟ 

ɮɢɥɢɚɥɚ ɉȺɈ «Ɋɨɫɫɟɬɢ ɋɢɛɢɪɶ» – «ɏɚɤɚɫɷɧɟɪɝɨ. ȼ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨɦ ɨɬɧɨ-

ɲɟɧɢɢ ɪɟɤɨɧɫɬɪɭɢɪɭɟɦɚɹ ɜɨɡɞɭɲɧɚɹ ɥɢɧɢɹ ɪɚɫɩɨɥɨɠɟɧɚ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ȼɨ-

ɝɪɚɞɫɤɨɝɨ ɪɚɣɨɧɚ. ɇɚɱɚɥɨɦ ȼɅ-35 ɤȼ (ɪɢɫɭɧɨɤ 1) ɹɜɥɹɟɬɫɹ ɭɡɥɨɜɚɹ ɩɨɞɫɬɚɧɰɢɹ 

№ 63 «Ȼɨɪɨɞɢɧɨ 35/10 ɤȼ», ɤɨɧɟɱɧɵɦ ɩɭɧɤɬɨɦ ɹɜɥɹɟɬɫɹ ɬɭɩɢɤɨɜɚɹ ɩɨɞɫɬɚɧɰɢɹ 

№ 66 «ɋɨɜɟɬɫɤɚɹ ɏɚɤɚɫɢɹ 35/10 ɤȼ». 

 

 
 

Ɋɢɫɭɧɨɤ 1 – ɋɯɟɦɚ ɬɪɚɫɫɵ ȼɅ 35-ɤȼ «Ȼɨɪɨɞɢɧɨ – ɋɨɜɟɬɫɤɚɹ ɏɚɤɚɫɢɹ» 
 

ȼ ɨɬɧɨɲɟɧɢɢ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɫɬɢ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɷɥɟɤɬɪɨɩɪɢ-

ɟɦɧɢɤɢ ɋɨɜɟɬɫɤɨ-ɏɚɤɚɫɫɤɨɝɨ ɫɟɥɶɫɨɜɟɬɚ ɨɬɧɨɫɹɬɫɹ ɤ ɬɪɟɬɶɟɣ ɤɚɬɟɝɨɪɢɢ. Ⱦɥɹ 

ɞɚɧɧɨɣ ɤɚɬɟɝɨɪɢɢ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɟ ɦɨɠɟɬ ɜɵɩɨɥɧɹɬɶɫɹ ɨɬ ɨɞɧɨɝɨ ɢɫɬɨɱɧɢɤɚ 

ɩɢɬɚɧɢɹ ɩɪɢ ɭɫɥɨɜɢɢ, ɱɬɨ ɩɟɪɟɪɵɜɵ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɪɟ-

ɦɨɧɬɚ ɢɥɢ ɡɚɦɟɧɵ ɩɨɜɪɟɠɞɟɧɧɨɝɨ ɷɥɟɦɟɧɬɚ ɫɢɫɬɟɦɵ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ, ɧɟ 

ɩɪɟɜɵɲɚɸɬ 1 ɫɭɬɨɤ [3]. 
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Ɉɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ȼɅ: 

ɚ) ɩɪɨɬɹɠɟɧɧɨɫɬɶ ȼɅ (ɨɛɳɚɹ) 21,206 ɤɦ; 

ɛ) ɤɨɥɢɱɟɫɬɜɨ ɨɩɨɪ (ɜɫɟɝɨ) 184 ɲɬ; 

ɜ) ɪɚɣɨɧ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ: 

      1) ɩɨ ɜɟɬɪɭ II ; 

      2) ɩɨ ɝɨɥɨɥɟɞɭ II ; 

      3) ɩɨ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɩɥɹɫɤɢ ɩɪɨɜɨɞɨɜ ɢ ɬɪɨɫɨɜ – ɭɦɟɪɟɧɧɚɹ; 

      4) ɩɨ ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɝɪɨɡ 20 – 40 ɱ/ɝɨɞ; 

      5) ɩɨ ɫɬɟɩɟɧɢ ɡɚɝɪɹɡɧɟɧɧɨɫɬɢ ɚɬɦɨɫɮɟɪɵ – I. 

ɝ) ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ: 

      1) ɫɪɟɞɧɟɝɨɞɨɜɚɹ +3°; 

      2) ɧɢɡɲɚɹ –38°; 

      3) ɜɵɫɲɚɹ +40°. 

ɞ) ɪɚɣɨɧ ɩɨ ɫɟɣɫɦɢɱɧɨɫɬɢ – 7. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɦɟɫɬɧɨɫɬɢ ɬɪɚɫɫɵ ȼɅ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 1. 
 

Ɍɚɛɥɢɰɚ 1 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɦɟɫɬɧɨɫɬɢ ɬɪɚɫɫɵ ȼɅ. 
 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɦɟɫɬɧɨɫɬɢ ɇɨɦɟɪɚ ɨɩɨɪ Ɉɛɳɚɹ ɞɥɢɧɚ, ɤɦ 
ɉɨɥɟ 1 – 13, 14 – 73 8,3 
Ȼɨɥɨɬɨ 13 – 14, 73 – 74 0,394 
Ʌɟɫ 91 – 135, 174 – 175 5,398 
ɇɚɫɟɥɟɧɧɚɹ ɦɟɫɬɧɨɫɬɶ 178 – 181 0,405 

 
ɂɡ ɬɚɛɥɢɰɵ 1 ɜɢɞɧɨ, ɱɬɨ ɬɪɚɫɫɚ ȼɅ-35 ɤȼ ɜ ɨɫɧɨɜɧɨɦ ɩɪɨɯɨɞɢɬ ɩɨ ɫɬɟɩ-

ɧɨɣ ɧɟɧɚɫɟɥɟɧɧɨɣ ɦɟɫɬɧɨɫɬɢ. ȼ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɛɥɢɡɨɫɬɢ ɩɥɨɳɚɞɤɢ ɞɥɹ ɪɟ-

ɤɨɧɫɬɪɭɤɰɢɢ ɨɛɴɟɤɬɵ ɢɫɬɨɪɢɤɨ-ɤɭɥɶɬɭɪɧɨɝɨ ɡɧɚɱɟɧɢɹ ɧɟ ɢɦɟɸɬɫɹ. ɋɬɪɨɢɬɟɥɶ-

ɫɬɜɨ ɨɛɴɟɤɬɚ ɩɪɨɢɫɯɨɞɢɬ ɜ ɫɭɳɟɫɬɜɭɸɳɟɦ ɤɨɪɢɞɨɪɟ ɧɚ ɦɟɫɬɟ ɫɬɚɪɨɣ ɞɟɣɫɬɜɭ-

ɸɳɟɣ ɥɢɧɢɢ 35 ɤȼ, ɤɨɬɨɪɚɹ ɛɭɞɟɬ ɞɟɦɨɧɬɢɪɨɜɚɧɚ. 

ȼɞɨɥɶ ɪɟɤɨɧɫɬɪɭɢɪɭɟɦɨɣ ȼɅ ɢɦɟɸɬɫɹ ɫɟɥɶɫɤɢɟ ɝɪɭɧɬɨɜɵɟ ɞɨɪɨɝɢ, ɩɨ 

ɤɨɬɨɪɵɦ ɛɭɞɟɬ ɩɪɨɢɫɯɨɞɢɬɶ ɞɨɫɬɚɜɤɚ ɨɩɨɪ, ɢɡɨɥɹɬɨɪɨɜ, ɥɢɧɟɣɧɨɣ ɚɪɦɚɬɭɪɵ, 

ɩɪɨɜɨɞɚ ɢ ɞɪɭɝɢɯ ɫɬɪɨɣɦɚɬɟɪɢɚɥɨɜ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɦ ɚɜɬɨɦɨɛɢɥɶɧɵɦ 

ɬɪɚɧɫɩɨɪɬɨɦ. 
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1.2 Ⱥɧɚɥɢɡ ɧɚɞɟɠɧɨɫɬɢ ɥɢɧɢɢ 
 
ȼ ɮɢɥɢɚɥɟ ɉȺɈ «Ɋɨɫɫɟɬɢ ɋɢɛɢɪɶ» – «ɏɚɤɚɫɷɧɟɪɝɨ ɷɤɫɩɥɭɚɬɢɪɭɸɬɫɹ 7 

ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ 35 ɤȼ ɧɚ ɞɟɪɟɜɹɧɧɵɯ ɨɩɨɪɚɯ, ɩɨɫɬɪɨɟɧɧɵɟ ɜ 1934 – 1975 ɝɝ., 

ɜ ɬɨɦ ɱɢɫɥɟ ɥɢɧɢɹ 35 ɤȼ «Ȼɨɪɨɞɢɧɨ – ɋɨɜɟɬɫɤɚɹ ɏɚɤɚɫɢɹ» 1964 ɝɨɞɚ ɩɨ-

ɫɬɪɨɣɤɢ. Ⱦɚɧɧɵɟ ȼɅ ɩɨɥɧɨɫɬɶɸ ɜɵɪɚɛɨɬɚɥɢ ɧɨɪɦɚɬɢɜɧɵɣ ɫɪɨɤ ɫɥɭɠɛɵ ɢ ɢɡ-

ɧɨɫɢɥɢɫɶ ɮɢɡɢɱɟɫɤɢ ɢ ɦɨɪɚɥɶɧɨ. Ⱦɚɥɶɧɟɣɲɚɹ ɪɚɛɨɬɚ ɞɚɧɧɵɯ ȼɅ ɦɨɠɟɬ ɩɪɢ-

ɜɟɫɬɢ ɤ ɧɚɪɭɲɟɧɢɸ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɨɛɴɟɤɬɨɜ, ɩɨɷɬɨɦɭ ɧɟ ɩɨɡɜɨɥɹɟɬ ɨɛɟɫ-

ɩɟɱɢɬɶ ɬɪɟɛɭɟɦɭɸ ɧɚɞɟɠɧɨɫɬɶ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɩɨɬɪɟɛɢɬɟɥɟɣ, ɜ ɬɨɦ ɱɢɫɥɟ 

ɫɨɰɢɚɥɶɧɨɣ (ɲɤɨɥɚ, ɞɟɬɫɤɢɣ ɫɚɞ) ɢ ɤɨɦɦɭɧɚɥɶɧɨɣ (ɨɛɴɟɤɬɵ ɬɟɩɥɨ- ɢ ɜɨɞɨɫɧɚɛ-

ɠɟɧɢɹ) ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ, ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɦɭɧɢɰɢɩɚɥɶɧɨɝɨ ɩɨɫɟɥɟɧɢɹ. ȼɅ-35 ɤȼ 

«Ȼɨɪɨɞɢɧɨ – ɋɨɜɟɬɫɤɚɹ ɏɚɤɚɫɢɹ» ɧɭɠɞɚɟɬɫɹ ɜ ɩɪɨɜɟɞɟɧɢɢ ɪɟɤɨɧɫɬɪɭɤɰɢɢ. 

Ⱦɚɧɧɨɟ ɪɟɲɟɧɢɟ ɨɛɭɫɥɨɜɥɟɧɨ ɬɟɦ, ɱɬɨ ɫ ɦɨɦɟɧɬɚ ɜɜɨɞɚ ɜɨɡɞɭɲɧɨɣ ɥɢɧɢɢ ɜ 

ɷɤɫɩɥɭɚɬɚɰɢɸ, ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɪɟɡɤɨ ɤɨɧɬɢɧɟɧɬɚɥɶɧɨɝɨ ɤɥɢɦɚɬɚ ɪɟɝɢɨɧɚ ɢ 

ɚɬɦɨɫɮɟɪɧɵɯ ɹɜɥɟɧɢɣ, ɧɚ ɞɟɪɟɜɹɧɧɵɯ ɨɩɨɪɚɯ ɩɪɨɹɜɥɹɸɬɫɹ ɫɥɟɞɵ ɡɚɝɧɢɜɚɧɢɹ 

ɢ ɮɢɡɢɱɟɫɤɨɝɨ ɢɡɧɨɫɚ ɢɡ-ɡɚ ɫɬɚɪɟɧɢɹ ɞɪɟɜɟɫɢɧɵ. Ⱦɥɹ ɧɚɝɥɹɞɧɨɫɬɢ ɧɚ ɪɢɫɭɧɤɟ 

2 ɩɪɟɞɫɬɚɜɥɟɧɵ ɜɵɛɨɪɨɱɧɨ ɨɩɨɪɵ ɉȼ-5 «Ʌɚɫɬɨɱɤɢɧ ɯɜɨɫɬ»: ɚɧɤɟɪɧɚɹ – № 130, 

ɩɪɨɦɟɠɭɬɨɱɧɚɹ – № 139 ɢ 143 ɥɢɧɢɢ ȼɅ 35 ɤȼ [4]. 

 

 
 

Ɋɢɫɭɧɨɤ 2 – ɋɨɫɬɨɹɧɢɟ ɞɟɪɟɜɹɧɧɵɯ ɨɩɨɪ 



12 
 

ȼ ɧɟɤɨɬɨɪɵɯ ɩɪɨɥɟɬɚɯ ȼɅ ɩɪɨɢɫɯɨɞɢɬ ɫɯɥɟɫɬɵɜɚɧɢɟ ɮɚɡ ɩɨ ɩɪɢɱɢɧɟ 

ɧɢɡɤɨɣ ɫɬɪɟɥɵ ɩɪɨɜɟɫɚ ɩɪɨɜɨɞɚ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɜɨɡɧɢɤɚɟɬ ɦɟɠɮɚɡɧɨɟ ɄɁ, 

ɩɪɢɜɨɞɹɳɟɟ ɤ ɚɜɚɪɢɣɧɨɦɭ ɨɬɤɥɸɱɟɧɢɸ ɥɢɧɢɢ. ɉɨɷɬɨɦɭ ɜ ɧɟɤɨɬɨɪɵɯ ɩɪɨɥɟɬɚɯ 

ɛɵɥɢ ɭɫɬɚɧɨɜɥɟɧɵ ɦɟɠɮɚɡɧɵɟ ɢɡɨɥɢɪɭɸɳɢɟ ɪɚɫɩɨɪɤɢ ɞɥɹ ɨɝɪɚɧɢɱɟɧɢɹ ɚɦ-

ɩɥɢɬɭɞɵ ɤɨɥɟɛɚɧɢɣ ɢ ɫɨɯɪɚɧɟɧɢɢ ɧɟɨɛɯɨɞɢɦɵɯ ɢɡɨɥɹɰɢɨɧɧɵɯ ɪɚɫɫɬɨɹɧɢɣ 

ɦɟɠɞɭ ɩɪɨɜɨɞɚɦɢ ɮɚɡ. 

ɉɪɢɦɟɪ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 3, ɜ ɱɚɫɬɧɨɫɬɢ, ɜ ɩɪɨɥɟɬɚɯ ɦɟɠɞɭ ɨɩɨɪɚɦɢ № 

130 – 131, 131 – 132 ɢ 180 – 181. 

 

 
 

Ɋɢɫɭɧɨɤ 3 – Ɋɚɫɩɨɪɤɢ ɦɟɠɮɚɡɧɵɟ ɢɡɨɥɢɪɭɸɳɢɟ 
 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɧɟɨɛɯɨɞɢɦɨ ɪɟɤɨɧɫɬɪɭɢɪɨɜɚɬɶ ȼɅ-35ɤȼ «Ȼɨɪɨɞɢɧɨ – 

ɋɨɜɟɬɫɤɚɹ ɏɚɤɚɫɢɹ», ɬɚɤ ɤɚɤ ɜɵɪɚɛɨɬɚɥɚ ɧɨɪɦɚɬɢɜɧɵɣ ɫɪɨɤ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ 

ɢɦɟɟɬ ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ ɡɚɝɧɢɜɚɧɢɹ ɷɥɟɦɟɧɬɨɜ ɞɪɟɜɟɫɢɧɵ ɨɩɨɪ (ɩɪɢ ɷɬɨɦ ɫ 

ɤɚɠɞɵɦ ɝɨɞɨɦ ɤɨɥɢɱɟɫɬɜɨ ɞɟɮɟɤɬɧɵɯ ɨɩɨɪ ɦɧɨɝɨɤɪɚɬɧɨ ɭɜɟɥɢɱɢɜɚɟɬɫɹ). 

Ƚɥɚɜɧɨɣ ɩɪɢɱɢɧɨɣ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɹɜɥɹɟɬɫɹ ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɟ ɫɨ-

ɫɬɨɹɧɢɟ ɞɟɪɟɜɹɧɧɵɯ ɨɩɨɪ, ɤɨɬɨɪɵɟ ɡɚ ɜɪɟɦɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɨɞɜɟɪɝɥɢɫɶ ɡɚɝɧɢ-

ɜɚɧɢɸ ɞɪɟɜɟɫɢɧɵ, ɚ ɬɚɤɠɟ ɪɚɫɤɨɥ ɟɟ ɢɡ-ɡɚ ɩɪɹɦɨɝɨ ɩɨɩɚɞɚɧɢɹ ɦɨɥɧɢɢ ɩɪɢ ɝɪɨ-

ɡɨɜɵɯ ɹɜɥɟɧɢɹɯ, ɜɨɡɞɟɣɫɬɜɢɸ ɪɚɡɥɢɱɧɵɦ ɩɪɢɪɨɞɧɵɦ ɹɜɥɟɧɢɹɦ, ɪɚɡɪɭɲɚɹ ɢɯ. 

Ɉɫɨɛɟɧɧɨ ɫɬɟɩɧɵɟ ɩɨɠɚɪɵ ɜ ɏɚɤɚɫɢɢ ɞɨɤɚɡɚɥɢ, ɱɬɨ ɞɟɪɟɜɹɧɧɵɟ ɨɩɨɪɵ ɧɟ-

ɫɬɨɣɤɢ ɤ ɧɢɦ. 

ȼɟɞɨɦɨɫɬɶ ɚɜɚɪɢɣɧɵɯ ɨɬɤɥɸɱɟɧɢɣ ɞɚɧɧɨɣ ȼɅ-35 ɤȼ «Ȼɨɪɨɞɢɧɨ – ɋɨ-

ɜɟɬɫɤɚɹ ɏɚɤɚɫɢɹ» ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 2. 



1
3 

 

    Ɍɚɛɥɢɰɚ 2 – ȼɟɞɨɦɨɫɬɶ ɚɜɚɪɢɣɧɵɯ ɨɬɤɥɸɱɟɧɢɣ ȼɅ-35 ɤȼ «Ȼɨɪɨɞɢɧɨ – ɋɨɜɟɬɫɤɚɹ ɏɚɤɚɫɢɹ» 
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ɂɡ ɞɚɧɧɨɣ ɬɚɛɥɢɰɵ 2 ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɨɫɧɨɜɧɵɦɢ ɩɪɢɱɢɧɚɦɢ 

ɩɨɜɪɟɠɞɟɧɢɹ ɜɨɡɞɭɲɧɨɣ ɥɢɧɢɢ ɹɜɥɹɸɬɫɹ:  

– ɩɟɪɟɤɪɵɬɢɟ ɢ ɪɚɡɪɭɲɟɧɢɟ ɢɡɨɥɹɬɨɪɨɜ;  

– ɩɨɜɪɟɠɞɟɧɢɟ ɨɩɨɪ ɢ ɩɪɨɜɨɞɨɜ ɢɡ-ɡɚ ɞɟɣɫɬɜɢɹ ɜɟɬɪɚ ɢ ɝɨɥɨɥɟɞɚ;  

– ɝɪɨɡɨɜɵɟ ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ; 

– ɡɚɝɧɢɜɚɧɢɟ ɨɩɨɪ, ɢɡɥɨɦ ɬɪɚɜɟɪɫ, ɜɵɪɵɜɚɧɢɟ ɤɪɸɤɚ; 

– «ɞɟɣɫɬɜɢɟ» ɩɬɢɰ; 

– ɧɢɡɤɚɹ ɫɬɪɟɥɚ ɩɪɨɜɟɫɚ ɩɪɨɜɨɞɚ. 

ɗɬɢ ɩɪɢɱɢɧɵ ɩɪɢɜɨɞɹɬ ɜ ɨɫɧɨɜɧɨɦ ɤ ɨɫɥɚɛɥɟɧɢɸ ɢɥɢ ɧɚɪɭɲɟɧɢɸ ɦɟɯɚ-

ɧɢɱɟɫɤɨɣ ɩɪɨɱɧɨɫɬɢ ɩɪɨɜɨɞɨɜ, ɥɢɧɟɣɧɨɣ ɚɪɦɚɬɭɪɵ, ɢɡɨɥɹɬɨɪɨɜ, ɩɨɥɨɦɤɟ ɞɟ-

ɬɚɥɟɣ ɨɩɨɪ ɢ ɝɧɢɟɧɢɸ ɞɟɪɟɜɹɧɧɵɯ ɱɚɫɬɟɣ. 

 
1.3 ɐɟɥɢ ɢ ɡɚɞɚɱɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ  
 
ɐɟɥɶɸ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɩɨɜɵɲɟɧɢɹ ɧɚɞɟɠɧɨɫɬɢ ɷɥɟɤɬɪɨɫɧɚɛ-

ɠɟɧɢɹ ɷɥɟɤɬɪɨɩɨɬɪɟɛɢɬɟɥɟɣ ɋɨɜɟɬɫɤɨ-ɏɚɤɚɫɫɤɨɝɨ ɫɟɥɶɫɨɜɟɬɚ, ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ 

ɜɟɬɪɨɜɵɦ ɢ ɝɨɥɨɥɟɞɧɵɦ ɧɚɝɪɭɡɤɚɦ, ɩɨɜɵɲɟɧɢɸ ɝɪɨɡɨɭɫɬɨɣɱɢɜɨɫɬɢ, ɱɬɨ ɩɪɢ-

ɜɟɞɟɬ ɤ ɧɚɢɦɟɧɶɲɟɦɭ ɱɢɫɥɭ ɚɜɚɪɢɣɧɵɯ ɨɬɤɥɸɱɟɧɢɣ. 

Ɂɚɞɚɱɚɦɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɹɜɥɹɸɬɫɹ: 

– ɡɚɦɟɧɚ ɢɡɧɨɲɟɧɧɵɯ ɞɟɪɟɜɹɧɧɵɯ ɨɩɨɪ ɧɚ ɫɨɜɪɟɦɟɧɧɵɟ, ɫ ɫɟɤɰɢɨɧɢɪɨ-

ɜɚɧɧɵɦɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɦɢ ɫɬɨɣɤɚɦɢ; 

– ɡɚɦɟɧɚ ɩɪɨɜɨɞɚ, ɢɦɟɸɳɟɝɨ ɦɟɯɚɧɢɱɟɫɤɢɣ ɢ ɤɨɪɪɨɡɢɨɧɧɵɣ ɢɡɧɨɫ; 

– ɩɨɞɜɟɫ ɫɨɜɪɟɦɟɧɧɨɝɨ ɝɪɨɡɨɡɚɳɢɬɧɨɝɨ ɬɪɨɫɚ ɧɚ ɩɨɞɯɨɞɚɯ (1 – 2 ɤɦ) ɤ 

ɩɨɞɫɬɚɧɰɢɹɦ ɞɥɹ ɡɚɳɢɬɵ ɨɬ ɝɪɨɡɨɜɵɯ ɹɜɥɟɧɢɣ; 

– ɡɚɦɟɧɚ ɭɫɬɚɪɟɜɲɢɯ ɡɚɝɪɹɡɧɟɧɧɵɯ ɮɚɪɮɨɪɨɜɵɯ ɢɡɨɥɹɬɨɪɨɜ, ɢɦɟɸɳɢɟ 

ɫɤɨɥɵ, ɬɪɟɳɢɧɵ, ɭɦɟɧɶɲɟɧɧɭɸ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɩɪɨɱɧɨɫɬɶ; 

– ɡɚɦɟɧɚ ɥɢɧɟɣɧɨɣ ɚɪɦɚɬɭɪɵ, ɢɦɟɸɳɟɣ ɭɫɬɚɥɨɫɬɧɵɟ ɩɨɜɪɟɠɞɟɧɢɹ. 

Ⱦɥɹ ɡɚɳɢɬɵ ȼɅ ɢ ɫɢɥɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɨɬ ɄɁ, ɩɟɪɟɝɪɭɡɨɤ ɢ ɩɟɪɟɧɚ-

ɩɪɹɠɟɧɢɣ ɧɟɨɛɯɨɞɢɦɨ ɡɚɦɟɧɢɬɶ ɧɚ ɛɨɥɟɟ ɫɨɜɪɟɦɟɧɧɨɟ ɤɨɦɦɭɬɚɰɢɨɧɧɨ-ɡɚɳɢɬ-

ɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ. 
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2 ɋɨɜɪɟɦɟɧɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ 
 
ɋɨɜɪɟɦɟɧɧыɟ ɠɟɥɟɡɨɛɟɬɨɧɧыɟ ɨɩɨɪы. Ⱦɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɪɟɤɨɧɫɬɪɭɤ-

ɰɢɢ ȼɅ 35 ɤȼ ɫɩɟɰɢɚɥɢɫɬɚɦɢ ɇɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɣ ɥɚɛɨɪɚɬɨɪɢɢ ɤɨɧ-

ɫɬɪɭɤɰɢɣ ɷɥɟɤɬɪɨɫɟɬɟɜɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ (ɇɂɅɄɗɋ) ɈɈɈ «ɉɈ «ɗɧɟɪɝɨɠɟɥɟ-

ɡɨɛɟɬɨɧɢɧɜɟɫɬ» ɪɚɡɪɚɛɨɬɚɥɨ ɫɨɜɪɟɦɟɧɧɵɟ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɨɩɨɪɵ ɧɚ ɛɚɡɟ ɫɟɤ-

ɰɢɨɧɢɪɨɜɚɧɧɵɯ ɰɟɧɬɪɢɮɭɝɢɪɨɜɚɧɧɵɯ ɫɬɨɟɤ (ɪɢɫɭɧɨɤ 4). 

 

 
 

Ɋɢɫɭɧɨɤ 4 – ɋɨɟɞɢɧɢɬɟɥɶɧɵɣ ɭɡɟɥ ɠɟɥɟɡɨɛɟɬɨɧɧɨɣ ɫɬɨɣɤɢ  
 
ɇɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɫɬɨɟɤ, ɪɚɡɪɚɛɨɬɚɧɧɵɯ ɞɥɹ ɞɚɧɧɨɝɨ ɩɪɨɟɤɬɚ, ɡɚ ɫɱɟɬ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɨɜɪɟɦɟɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɫɭɳɟɫɬɜɟɧɧɨ ɩɪɟɜɵɲɚɟɬ ɚɧɚɥɨɝɢɱ-

ɧɵɣ ɩɨɤɚɡɚɬɟɥɶ ɞɥɹ ɫɬɨɟɤ, ɪɚɧɟɟ ɜɵɩɭɫɤɚɟɦɵɯ ɜ ɷɬɢɯ ɠɟ ɝɚɛɚɪɢɬɚɯ ɩɨ ȽɈɋɌ 

22687.0-85, ɱɬɨ ɞɨɩɭɫɤɚɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɷɬɢɯ ɫɬɨɟɤ ɜ ɛɨɥɟɟ ɧɚɝɪɭɠɟɧɧɵɯ ɨɩɨ-

ɪɚɯ. Ʉɪɨɦɟ ɬɨɝɨ, ɭɫɬɚɧɨɜɤɚ ɛɨɥɟɟ ɩɪɨɱɧɵɯ ɫɬɨɟɤ ɧɚ ɮɭɧɞɚɦɟɧɬɵ ɩɨɡɜɨɥɹɟɬ 

ɩɨɞɧɹɬɶ ɨɬɦɟɬɤɭ ɩɨɞɜɟɫɚ ɩɪɨɜɨɞɨɜ ɢ ɫɭɳɟɫɬɜɟɧɧɨ ɭɜɟɥɢɱɢɬɶ ɪɚɫɱɟɬɧɵɟ ɩɪɨ-

ɥɟɬɵ ɦɟɠɞɭ ɨɩɨɪɚɦɢ, ɫɞɟɥɚɜ ɢɯ ɫɨɩɨɫɬɚɜɢɦɵɦɢ ɫ ɩɪɨɥɟɬɚɦɢ ɦɟɬɚɥɥɢɱɟɫɤɢɯ 

ɨɩɨɪ. 
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ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɛɟɬɨɧɚ ɩɨɜɵɲɟɧɧɨɝɨ ɤɥɚɫɫɚ ɩɪɨɱɧɨɫɬɢ (ȼ60 ɜɦɟɫɬɨ ȼ40 

ɢɥɢ ȼ30), ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɨɫɬɢ (W14 ɜɦɟɫɬɨ W8) ɢ ɦɨɪɨɡɨɫɬɨɣɤɨɫɬɢ (F1400 

ɢ ɜɵɲɟ ɜɦɟɫɬɨ F1200) ɩɨɜɵɲɚɟɬ ɞɨɥɝɨɜɟɱɧɨɫɬɶ ɫɬɨɟɤ ɞɨ 70 ɥɟɬ, ɱɬɨ ɩɪɚɤɬɢɱɟ-

ɫɤɢ ɢɫɤɥɸɱɚɟɬ ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɢɯ ɪɟɦɨɧɬɚɯ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

ɋɟɤɰɢɨɧɢɪɨɜɚɧɢɟ ɫɬɨɟɤ ɜɵɩɨɥɧɟɧɨ ɞɥɹ ɭɫɬɪɚɧɟɧɢɹ ɬɪɭɞɧɨɫɬɟɣ, ɫɜɹɡɚɧ-

ɧɵɯ ɫ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɨɣ ɞɥɢɧɧɨɦɟɪɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ (22,6 ɦ ɞɥɹ ɤɨɧɢɱɟɫɤɨɣ 

ɫɬɨɣɤɢ, 20 ɦ – ɞɥɹ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ). Ʉɪɨɦɟ ɬɨɝɨ, ɫɨɤɪɚɳɟɧɢɟ ɪɚɡɦɟɪɨɜ ɩɟɪɟ-

ɜɨɡɢɦɵɯ ɷɥɟɦɟɧɬɨɜ ɭɜɟɥɢɱɢɜɚɟɬ ɢɯ ɠɟɫɬɤɨɫɬɶ ɢ ɭɦɟɧɶɲɚɟɬ ɜɟɪɨɹɬɧɨɫɬɶ ɩɨ-

ɜɪɟɠɞɟɧɢɹ ɩɪɢ ɞɨɫɬɚɜɤɟ ɧɚ ɫɬɪɨɢɬɟɥɶɧɭɸ ɩɥɨɳɚɞɤɭ [5]. 

Ⱦɚɧɧɵɟ ɫɟɤɰɢɨɧɢɪɨɜɚɧɧɵɟ ɨɩɨɪɵ ɜ ɉȺɈ «Ɋɨɫɫɟɬɢ ɋɢɛɢɪɶ» – «ɏɚɤɚɫ-

ɷɧɟɪɝɨ» ɡɚɪɟɤɨɦɟɧɞɨɜɚɥɢ ɫɟɛɹ ɫ ɩɨɥɨɠɢɬɟɥɶɧɨɣ ɫɬɨɪɨɧɵ, ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɞɥɹ 

ɧɚɲɟɣ ɪɟɤɨɧɫɬɪɭɢɪɭɟɦɨɣ ȼɅ ɛɭɞɟɦ ɩɪɢɦɟɧɹɬɶ ɢɦɟɧɧɨ ɷɬɨɬ ɬɢɩ ɨɩɨɪ. 

Ƚɪɨɡɨɡɚɳɢɬɧыɣ ɬɪɨɫ ɆɁ-ȼ-Ɉɀ-ɇ-Ɋ ɫɥɭɠɢɬ ɞɥɹ ɡɚɳɢɬɵ ȼɅ ɨɬ ɩɪɹɦɵɯ 

ɭɞɚɪɨɜ ɦɨɥɧɢɢ, ɤɨɬɨɪɵɣ ɜɵɩɨɥɧɟɧ ɩɨ ɫɨɜɪɟɦɟɧɧɵɦ ɤɚɧɚɬɧɵɦ ɬɟɯɧɨɥɨɝɢɹɦ ɢ 

ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɟ ɨɬɥɢɱɢɬɟɥɶɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ [6]: 

– ɫɬɨɣɤɨɫɬɶ ɤ ɭɞɚɪɚɦ ɦɨɥɧɢɢ ɜ 98,8 % ɜ ɞɢɚɩɚɡɨɧɟ ɪɟɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ; 

– ɫɨɯɪɚɧɟɧɢɟ ɜɫɟɯ ɡɚɞɚɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɨɫɥɟ ɭɞɚɪɚ ɦɨɥɧɢɢ, ɱɬɨ ɧɟ 

ɬɪɟɛɭɟɬ ɡɚɦɟɧɵ ɟɝɨ; 

– ɜɵɫɨɤɚɹ ɫɬɨɣɤɨɫɬɶ ɤ ɤɨɪɪɨɡɢɢ ɢɡ-ɡɚ ɩɪɢɦɟɧɟɧɢɹ Zn-ɝɚɥɶɜɚɧɢɱɟɫɤɨɝɨ 

ɩɨɤɪɵɬɢɹ ɝɪɭɩɩɵ «Ɉɀ» ɫ 5 % ɞɨɩɭɫɤɨɦ; 

– ɝɚɥɶɜɚɧɢɱɟɫɤɢɣ ɦɟɬɨɞ ɧɚɧɟɫɟɧɢɹ ɩɨɤɪɵɬɢɹ ɩɨɡɜɨɥɹɟɬ ɩɪɟɞɨɬɜɪɚɳɚɟɬ 

ɨɬɫɥɨɟɧɢɟ Zn ɩɪɢ ɩɨɜɵɲɟɧɧɵɯ ɬɨɤɚɯ ɢ ɬɟɦɩɟɪɚɬɭɪɚɯ ɄɁ, ɱɟɦ ɢ ɨɬɥɢɱɚɟɬɫɹ 

ɞɚɧɧɵɣ ɩɪɨɞɭɤɬ ɨɬ ɬɪɨɫɚ ɬɢɩɨɜ ɋ (ɌɄ); 

– ɩɨɜɵɲɟɧɧɚɹ, ɩɨ ɫɪɚɜɧɟɧɢɸ, ɫɨ ɲɬɚɬɧɵɯ ɬɪɨɫɨɜ ɧɚ ɪɚɡɪɵɜ (180 ɤɝ/ɦɦ2 

– 200 ɤɝ/ɦɦ2), ɩɨɷɬɨɦɭ ɛɨɥɟɟ ɧɚɞɟɠɧɵ, ɨɫɨɛɟɧɧɨ ɞɥɹ ɚɧɤɟɪɧɵɯ ɨɩɨɪ; 

– ɬɟɯɧɨɥɨɝɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɬɪɨɫɚ ɫɩɨɫɨɛɫɬɜɭɟɬ ɫɧɢɠɟɧɢɹ ɡɧɚɱɟɧɢɹ ɨɬɧɨ-

ɫɢɬɟɥɶɧɨɝɨ ɭɞɥɢɧɟɧɢɹ, ɨɫɨɛɟɧɧɨ ɩɪɢ ɝɨɥɨɥɟɞɟ. 

ɋɬɨɢɦɨɫɬɶ ɬɪɨɫɚ – 89000 ɪɭɛ./ɤɦ. 

ɉɪɨɮɢɥɶ ɢ ɨɛɳɢɣ ɜɢɞ ɬɪɨɫɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 5. 
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Ɋɢɫɭɧɨɤ 5 – Ƚɪɨɡɨɡɚɳɢɬɧɵɣ ɬɪɨɫ ɆɁ-ȼ-Ɉɀ-ɇ-Ɋ 

 
ɇɨɜɢɡɧɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɪɢɦɟɧɟɧɢɢ ɬɟɯɧɨɥɨɝɢɢ ɭɩɥɨɬɧɟɧɢɢ ɫɜɢɜɤɢ, 

ɨɛɟɫɩɟɱɟɧɢɹ ɤɚɫɚɧɢɢ ɩɪɨɜɨɥɨɤ ɢ ɩɪɢɦɟɧɟɧɢɢ ɩɥɚɫɬɢɱɟɫɤɨɝɨ ɞɟɮɨɪɦɢɪɨɜɚɧɢɹ 

ɧɚɪɭɠɧɨɝɨ ɫɥɨɹ ɩɪɨɜɨɥɨɤ ɞɥɹ ɭɜɟɥɢɱɟɧɢɢ ɩɥɨɳɚɞɢ ɤɨɧɬɚɤɬɚ ɦɟɠɞɭ ɩɪɨɜɨɥɨ-

ɤɚɦɢ ɧɚɪɭɠɧɨɝɨ ɢ ɜɧɭɬɪɟɧɧɟɝɨ ɩɨɜɢɜɨɜ. 

ɉɪɟɢɦɭɳɟɫɬɜɚɦɢ ɞɚɧɧɨɝɨ ɬɪɨɫɚ ɹɜɥɹɸɬɫɹ 2-ɤɪɚɬɧɚɹ, ɩɨ ɫɪɚɜɧɟɧɢɸ, ɫ 

ɨɰɢɧɤɨɜɚɧɧɵɦ ɤɨɪɪɨɡɢɨɧɧɚɹ ɢ ɬɟɪɦɢɱɟɫɤɚɹ ɫɬɨɣɤɨɫɬɶ, ɜɟɫ ɬɪɨɫɚ ɦɟɧɶɲɟ 

ɨɛɵɱɧɨɝɨ ɬɪɨɫɚ ɬɢɩɚ ɋ (ɌɄ) ɩɨ ȽɈɋɌ ɢ ɧɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɡɚɦɟɧɵ ɝɪɨɡɨɫɬɨɟɤ 

ɢ ɭɫɢɥɟɧɢɹ ɨɩɨɪ. ɉɪɢ ɨɛɪɵɜɟ ɨɞɧɨ ɢɥɢ ɧɟɫɤɨɥɶɤɨ ɩɪɨɜɨɥɨɤ ɨɧɢ ɧɟ ɜɵɩɥɟɬɚ-

ɸɬɫɹ ɢ ɧɟ ɡɚɦɵɤɚɸɬ ɮɚɡɧɵɟ ɩɪɨɜɨɞɚ [7]. 

ȼɨɡɞɭɲɧɚя ɥɢɧɢя ɡɚɳɢɳɟɧɧɚя (ȼɅɁ) ɜɵɩɨɥɧɹɬɫɹ ɫ ɢɡɨɥɢɪɨɜɚɧɧɵɦɢ ɩɪɨ-

ɜɨɞɚɦɢ ɢ ɩɪɢɦɟɧɹɟɬɫɹ, ɜ ɨɫɧɨɜɧɨɦ, ɜ ɧɚɫɟɥɟɧɧɵɯ ɢ ɜ ɥɟɫɧɵɯ ɦɟɫɬɧɨɫɬɹɯ. 

Ⱦɨɫɬɨɢɧɫɬɜɚ ȼɅɁ [8]: 

– ɡɚɳɢɬɚ ɨɬ ɨɬɤɥɸɱɟɧɢɣ ɢ ɄɁ ɩɪɢ ɩɚɞɟɧɢɢ ɜɟɬɨɤ ɧɚ ȼɅ; 

– ɡɚɳɢɬɚ ɨɬ ɄɁ ɩɪɢ ɫɛɥɢɠɟɧɢɢ ɩɪɨɜɨɞɨɜ ɧɚ ɧɟɞɨɩɭɫɬɢɦɨɟ ɪɚɫɫɬɨɹɧɢɟ 

ɦɟɠɞɭ ɫɨɛɨɣ; 

– ɫɨɤɪɚɳɟɧɢɟ ɩɥɨɳɚɞɢ ɨɯɪɚɧɧɨɣ ɩɪɨɫɟɤɢ ɩɪɢ ɩɪɨɯɨɠɞɟɧɢɢ ȼɅ ɱɟɪɟɡ 

ɥɟɫɧɵɟ ɦɚɫɫɢɜɵ. 

– ɭɦɟɧɶɲɟɧɢɟ ɝɚɛɚɪɢɬɨɜ ɨɩɨɪ ɢ ɬɪɚɜɟɪɫ. 

ɇɟɞɨɫɬɚɬɤɨɦ ȼɅɁ ɹɜɥɹɟɬɫɹ ɢɡɨɥɹɰɢɹ, ɤɨɬɨɪɚɹ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟɩɨɜɪɟ-

ɠɞɟɧɧɨɣ ɢ ɰɟɥɨɣ ɩɪɢ ɜɫɟɦ ɫɪɨɤɟ ɫɥɭɠɛɵ, ɬɚɤ ɤɚɤ ɩɪɢ ɩɨɜɪɟɠɞɟɧɢɢ ɧɚɞɟɠɧɨɫɬɶ 

ɪɟɡɤɨ ɫɧɢɠɚɟɬɫɹ. 

Ⱦɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ȼɅɁ, ɜ ɨɫɧɨɜɧɨɦ, ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɚ-

ɦɨɧɟɫɭɳɢɣ ɢɡɨɥɢɪɨɜɚɧɧɵɣ ɩɪɨɜɨɞ ɦɚɪɤɢ ɋɂɉ-3 (ɪɢɫɭɧɨɤ 6). ɋɚɦɚ ɠɢɥɚ ɭ 
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ɧɟɝɨ ɜɵɩɨɥɧɟɧɚ ɢɡ ɚɥɸɦɢɧɢɟɜɨɝɨ ɫɩɥɚɜɚ, ɚ ɬɨɥɳɢɧɚ ɢɡɨɥɹɰɢɢ ɞɥɹ 35 ɤȼ ɫɨ-

ɫɬɚɜɥɹɟɬ 3,5 ɦɦ. ɐɟɧɚ ɞɚɧɧɨɝɨ ɩɪɨɜɨɞɚ ɨɫɬɚɜɥɹɟɬ 41 ɪɭɛ./ɦ. 

 

 
 

Ɋɢɫɭɧɨɤ 6 – ɉɪɨɮɢɥɶ ɋɂɉ-3 
 

Ɉɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɨɜɨɞɚ [8]: 

– ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ 35 ɤȼ; 

– ɫɨɩɪɨɬɢɜɥɟɧɢɟ 1 ɤɦ ɩɨɫɬɨɹɧɧɨɦɭ ɬɨɤɭ 0,99 Ɉɦ/ɤɦ; 

– ɩɨɝɨɧɧɚɹ ɦɚɫɫɚ ɩɪɨɜɨɞɚ 209 ɤɝ/ɤɦ; 

– ɫɪɨɤ ɫɥɭɠɛɵ ɧɟ ɦɟɧɟɟ 40 ɥɟɬ; 

– ɬɟɦɩɟɪɚɬɭɪɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɤɚɛɟɥɹ –60…+50°. 

Ɍɚɤ ɤɚɤ ɧɚɲɚ ɥɢɧɢɢ ȼɅ 35 ɤȼ ɩɪɨɯɨɞɢɬ ɜ ɨɫɧɨɜɧɨɦ ɜ ɧɟɧɚɫɟɥɟɧɧɨɣ ɫɬɟɩ-

ɧɨɣ ɦɟɫɬɧɨɫɬɢ, ɛɟɡ ɤɭɫɬɚɪɧɢɤɨɜ, ɞɟɪɟɜɶɟɜ ɢ ɪɚɡɥɢɱɧɵɯ ɫɬɪɨɟɧɢɣ, ɜ ɪɟɡɭɥɶɬɚɬɟ 

ɱɟɝɨ ɧɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɪɢɦɟɧɹɬɶ ɢɡɨɥɢɪɨɜɚɧɧɵɣ ɩɪɨɜɨɞ. 

ɋɨɜɪɟɦɟɧɧыɟ ɤɨɦɩɨɡɢɬɧыɟ ɨɩɨɪы. Ⱦɚɧɧɵɟ ɨɩɨɪɵ (ɧɚ ɪɢɫɭɧɤɟ 7), ɢɫ-

ɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ȼɅ, ɜ ɨɫɧɨɜɧɨɦ, ɜ ɬɪɭɞɧɨɞɨ-

ɫɬɭɩɧɨɣ (ɝɨɪɧɚɹ, ɥɟɫɧɚɹ, ɛɨɥɨɬɢɫɬɚɹ), ɨɬɞɚɥɟɧɧɨɣ ɦɟɫɬɧɨɫɬɢ, ɝɞɟ ɩɪɨɟɡɞ ɛɨɥɶ-

ɲɨɝɨ ɫɩɟɰɢɚɥɶɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ ɡɚɬɪɭɞɧɟɧ, ɚ ɬɚɤɠɟ ɜ ɫɟɣɫɦɢɱɟɫɤɢɯ ɪɚɣɨɧɚɯ [9].  

 

 
 

Ɋɢɫɭɧɨɤ 7 – ɉɪɨɦɟɠɭɬɨɱɧɚɹ ɤɨɦɩɨɡɢɬɧɚɹ ɨɩɨɪɚ ɉɄɈ-35 
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Ⱦɨɫɬɨɢɧɫɬɜɚ ɤɨɦɩɨɡɢɬɧɵɯ ɨɩɨɪ [10]: 

– ɭɩɪɨɳɟɧɢɟ ɯɪɚɧɟɧɢɹ ɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ, ɬ. ɤ. ɫɟɤɰɢɢ ɨɩɨɪ ɩɨɥɵɟ ɢ ɢɯ 

ɦɨɠɧɨ ɯɪɚɧɢɬɶ ɢ ɩɟɪɟɜɨɡɢɬɶ ɨɞɧɚ ɜ ɞɪɭɝɨɣ, ɩɨ ɩɪɢɧɰɢɩɭ «ɦɚɬɪɟɲɤɢ»; 

– ɩɪɨɫɬɨɬɚ ɦɨɧɬɚɠɚ ɨɩɨɪ, ɬ. ɤ. ɧɟ ɬɪɟɛɭɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟ ɫɥɨɠɧɵɯ ɦɨɧ-

ɬɚɠɧɵɯ ɢɧɫɬɪɭɦɟɧɬɨɜ ɢ ɬɹɠɟɥɨɣ ɬɟɯɧɢɤɢ, ɬ. ɤ. ɢɦɟɟɬ ɧɟɛɨɥɶɲɨɣ ɜɟɫ; 

– ɧɟ ɩɨɞɜɟɪɠɟɧɵ ɤɨɪɪɨɡɢɢ ɢ ɝɧɢɟɧɢɸ, ɩɨɷɬɨɦɭ ɧɟ ɬɪɟɛɭɟɬɫɹ ɩɟɪɢɨɞɢɱɟ-

ɫɤɢ ɜɨɫɫɬɚɧɚɜɥɢɜɚɬɶ ɥɚɤɨɤɪɚɫɨɱɧɨɟ ɩɨɤɪɵɬɢɟ ɨɩɨɪ ɢ ɢɯ ɝɢɞɪɨɢɡɨɥɹɰɢɸ, ɡɚɞɟ-

ɥɵɜɚɬɶ ɬɪɟɳɢɧɵ; 

– ɫɪɨɤ ɫɥɭɠɛɵ ɨɩɨɪ 65 – 80 ɥɟɬ; 

– ɨɝɧɟɫɬɨɣɤɨɫɬɶ ɢ ɷɤɨɥɨɝɢɱɧɨɫɬɶ. ɇɟɬ ɩɪɨɛɥɟɦ ɫ ɭɬɢɥɢɡɚɰɢɟɣ ɨɩɨɪ, ɩɨ-

ɞɨɛɧɵɯ ɞɟɪɟɜɹɧɧɵɦ ɨɩɨɪɚɦ ɩɪɨɩɢɬɚɧɧɵɯ ɤɪɟɨɡɨɬɨɦ. 

– ɯɨɪɨɲɢɟ ɞɢɷɥɟɤɬɪɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ. 

ɇɟɞɨɫɬɚɬɤɢ ɤɨɦɩɨɡɢɬɧɵɯ ɨɩɨɪ [10]: 

– ɩɪɨɢɡɜɨɞɫɬɜɨ ɨɩɨɪ ɞɚɧɧɨɝɨ ɬɢɩɚ ɧɟ ɪɚɡɜɢɬɨ ɜ Ɋɟɫɩɭɛɥɢɤɟ ɏɚɤɚɫɢɹ ɢ ɜ 

ɛɥɢɠɚɣɲɢɯ ɪɟɝɢɨɧɚɯ, ɩɨɷɬɨɦɭ ɫɬɨɢɦɨɫɬɶ ɤɨɦɩɨɡɢɬɧɵɯ ɨɩɨɪ ɩɨɤɚ ɟɳɟ ɞɨɫɬɚ-

ɬɨɱɧɨ ɜɵɫɨɤɚ; 

– ɦɚɥɵɣ ɨɩɵɬ ɦɨɧɬɚɠɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɞɚɧɧɨɝɨ ɬɢɩɚ ɨɩɨɪ. 

ɂɡ-ɡɚ ɭɤɚɡɚɧɧɵɣ ɧɟɞɨɫɬɚɬɤɨɜ ɤɨɦɩɨɡɢɬɧɵɟ ɨɩɨɪɵ ɩɪɢɦɟɧɹɬɶ ɧɟ ɛɭɞɟɦ. 

 ɉɨɥɢɦɟɪɧыɟ ɢɡɨɥяɬɨɪы ɜ ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ ɩɨɥɭɱɚɟɬ ɜɫɟ ɛɨɥɶɲɟɟ ɪɚɫ-

ɩɪɨɫɬɪɚɧɟɧɢɟ. Ⱦɚɧɧɵɣ ɬɢɩ ɢɡɨɥɹɬɨɪɚ ɧɚɪɭɠɧɨɣ ɭɫɬɚɧɨɜɤɢ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ 

ɢɡɨɥɹɰɢɢ ɢ ɤɪɟɩɥɟɧɢɹ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɟɣ ɜ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɚɯ, ɪɚɫɩɪɟ-

ɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜɚɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ ɢ ɩɨɞɫɬɚɧɰɢɣ ɩɟɪɟɦɟɧɧɨɝɨ 

ɬɨɤɚ ɧɚɩɪɹɠɟɧɢɟɦ ɞɨ 35 ɤȼ. ȼ ɤɚɱɟɫɬɜɟ ɷɥɟɦɟɧɬɚ, ɜɨɫɩɪɢɧɢɦɚɸɳɟɝɨ ɦɟɯɚɧɢ-

ɱɟɫɤɢɟ ɧɚɝɪɭɡɤɢ, ɜ ɢɡɨɥɹɬɨɪɚɯ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜɵɫɨɤɨɩɪɨɱɧɵɣ ɫɬɟɤɥɨɩɥɚɫɬɢɤɨ-

ɜɵɣ ɫɬɟɪɠɟɧɶ, ɫɨɢɡɦɟɪɢɦɵɣ ɩɨ ɩɪɨɱɧɨɫɬɢ ɫ ɥɟɝɢɪɨɜɚɧɧɵɦɢ ɤɨɧɫɬɪɭɤɰɢɨɧ-

ɧɵɦɢ ɫɬɚɥɹɦɢ. ȼɵɫɨɤɚɹ ɝɢɞɪɨɮɨɛɧɨɫɬɶ ɩɨɜɟɪɯɧɨɫɬɢ ɰɟɥɶɧɨɥɢɬɨɣ ɡɚɳɢɬɧɨɣ 

ɨɛɨɥɨɱɤɢ ɢɡ ɤɪɟɦɧɢɣɨɪɝɚɧɢɱɟɫɤɨɣ ɪɟɡɢɧɵ (ɫɢɥɢɤɨɧɚ) ɩɪɚɤɬɢɱɟɫɤɢ ɜ ɥɸɛɵɯ 

ɭɫɥɨɜɢɹɯ ɡɚɝɪɹɡɧɟɧɢɹ ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɢɡɤɢɟ ɬɨɤɢ ɭɬɟɱɤɢ ɱɬɨ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, 

ɩɨɜɵɲɚɟɬ ɪɚɡɪɹɞɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢ ɩɨɥɨɠɢɬɟɥɶɧɵɦ ɨɛɪɚɡɨɦ ɜɥɢɹɟɬ ɧɚ 

ɷɧɟɪɝɨɫɛɟɪɟɠɟɧɢɟ [11]. 
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ɉɨɥɢɦɟɪɧɵɣ ɢɡɨɥɹɬɨɪ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 8. 

 

 
 

Ɋɢɫɭɧɨɤ 8 – ɉɨɥɢɦɟɪɧɵɣ ɢɡɨɥɹɬɨɪ ɅɄ 70/35 
 

Ⱦɨɫɬɨɢɧɫɬɜɚ ɩɨɥɢɦɟɪɧɵɯ ɢɡɨɥɹɬɨɪɨɜ [11]: 

– ɭɫɬɨɣɱɢɜɵ ɤ ɢɡɦɟɧɟɧɢɸ ɬɟɦɩɟɪɚɬɭɪɵ, ɜɥɚɠɧɨɫɬɢ, ɚɬɦɨɫɮɟɪɧɵɦ ɡɚ-

ɝɪɹɡɧɟɧɢɹɦ, ɜɨɡɞɟɣɫɬɜɢɸ ɝɪɨɡɵ, ɤɨɦɦɭɬɚɰɢɨɧɧɵɯ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ; 

– ɛɨɥɟɟ ɭɫɬɨɣɱɢɜɵ ɤ ɚɤɬɚɦ ɜɚɧɞɚɥɢɡɦɚ, ɦɟɯɚɧɢɱɟɫɤɢɦ ɜɨɡɞɟɣɫɬɜɢɹɦ; 

– ɧɟɫɥɨɠɧɨɫɬɶ ɦɨɧɬɚɠɚ ɨɛɭɫɥɨɜɥɟɧɨ ɧɟɛɨɥɶɲɢɦ ɜɟɫɨɦ, ɜɫɟɝɨ 2,5 ɤɝ ɩɨ 

ɫɪɚɜɧɟɧɢɸ ɫ ɮɚɪɮɨɪɨɜɵɦ ɢɡɨɥɹɬɨɪɨɦ, ɢɦɟɸɳɟɝɨ 8,2 ɤɝ. 

ɇɟɞɨɫɬɚɬɤɢ ɩɨɥɢɦɟɪɧɵɯ ɢɡɨɥɹɬɨɪɨɜ [11]: 

– ɦɚɥɨɡɚɦɟɬɧɵɟ ɬɪɟɳɢɧɵ ɧɟ ɩɨɡɜɨɥɹɸɬ ɡɚɦɟɬɢɬɶ ɩɨɜɪɟɠɞɟɧɧɵɣ ɢɡɨɥɹ-

ɬɨɪ ɩɪɢ ɨɛɯɨɞɟ ɥɢɧɢɢ, ɨɛɧɚɪɭɠɟɧɢɟ ɬɨɥɶɤɨ ɫ ɬɟɩɥɨɜɢɡɨɪɚ ɢɥɢ ɞɟɮɟɤɬɨɫɤɨɩɚ; 

– ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɟɤɨɬɨɪɵɟ ɢɡɨɥɹɬɨɪɵ ɩɨɤɪɵɜɚɥɢɫɶ ɩɹɬɧɚɦɢ, ɩɨɫɥɟ 

ɷɬɨɝɨ ɛɵɥɨ ɨɛɧɚɪɭɠɟɧɨ, ɱɬɨ ɷɬɨ ɝɪɢɛɨɤ; 

– ɩɪɢ ɫɬɚɪɟɧɢɢ ɢ ɜɨɡɞɟɣɫɬɜɢɢ ɜɵɫɨɤɢɯ ɬɟɦɩɟɪɚɬɭɪ ɭɦɟɧɶɲɚɟɬɫɹ ɦɟɯɚɧɢ-

ɱɟɫɤɚɹ ɢ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɩɪɨɱɧɨɫɬɶ; 

ɋɬɟɤɥяɧɧыɟ ɢɡɨɥяɬɨɪы, ɜɢɞ ɤɨɬɨɪɵɯ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 9, ɩɨɤɚɡɚɥɢ 

ɫɟɛɹ, ɞɨɜɨɥɶɧɨ, ɧɚɞɟɠɧɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ȼɅ, ɬ. ɤ. ɧɟ ɧɭɠɧɨ ɩɪɨɢɡɜɨɞɢɬɶ ɩɟ-

ɪɢɨɞɢɱɟɫɤɢɟ ɢɫɩɵɬɚɧɢɹ, ɩɨɬɨɦɭ ɱɬɨ ɩɪɢ ɩɪɨɛɨɟ ɢɡɨɥɹɬɨɪɚ ɪɚɡɪɭɲɚɟɬɫɹ ɬɚ-

ɪɟɥɤɚ ɢɡ ɡɚɤɚɥɟɧɧɨɝɨ ɫɬɟɤɥɚ ɜ ɨɬɥɢɱɢɢ ɨɬ ɩɨɥɢɦɟɪɧɵɯ ɢɡɨɥɹɬɨɪɨɜ, ɭ ɤɨɬɨɪɵɯ 

ɩɪɢ ɩɪɨɛɨɟ ɢɡɨɥɹɰɢɢ, ɤɚɤ ɨɩɢɫɵɜɚɥɨɫɶ ɪɚɧɧɟɟ, ɜɢɡɭɚɥɶɧɨ ɩɨ ɜɧɟɲɧɟɦɭ ɫɨɫɬɨ-

ɹɧɢɸ ɨɩɪɟɞɟɥɢɬɶ ɧɟɜɨɡɦɨɠɧɨ ɛɟɡ ɷɥɟɤɬɪɨɧɧɨ-ɨɩɬɢɱɟɫɤɨɝɨ ɞɟɮɟɤɬɨɫɤɨɩɚ «Ɏɢ-

ɥɢɧ-6». 

Ⱦɨɫɬɨɢɧɫɬɜɚ ɫɬɟɤɥɹɧɧɵɯ ɢɡɨɥɹɬɨɪɨɜ [12]: 

– ɥɸɛɨɟ ɩɨɜɪɟɠɞɟɧɢɟ ɨɛɧɚɪɭɠɢɜɚɟɬɫɹ ɜɢɡɭɚɥɶɧɨ; 
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– ɦɟɯɚɧɢɱɟɫɤɚɹ ɩɪɨɱɧɨɫɬɶ ɢ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɧɟ ɢɡɦɟɧɹɸɬɫɹ ɩɪɢ 

ɷɤɫɩɥɭɚɬɚɰɢɢ; 

– ɧɟ ɞɟɮɨɪɦɢɪɭɸɬɫɹ; 

– ɧɟɜɨɞɨɩɪɢɧɢɰɚɟɦɵɟ ɢ ɧɟɝɨɪɸɱɢɟ. 

– ɭɫɬɨɣɱɢɜɵ ɤ ɭɥɶɬɪɚɮɢɨɥɟɬɭ, ɫɨɥɧɟɱɧɨɣ ɪɚɞɢɚɰɢɢ; 

ɇɟɞɨɫɬɚɬɤɢ ɫɬɟɤɥɹɧɧɵɯ ɢɡɨɥɹɬɨɪɨɜ [12]: 

– ɛɨɥɶɲɨɣ ɜɟɫ ɢ ɯɪɭɩɤɨɫɬɶ; 

– ɛɨɥɶɲɚɹ ɷɧɟɪɝɨɟɦɤɨɫɬɶ ɩɪɢ ɢɡɝɨɬɨɜɥɟɧɢɢ ɫɬɟɤɥɚ. 

 

 
 

Ɋɢɫɭɧɨɤ 9 – ɋɬɟɤɥɹɧɧɵɣ ɢɡɨɥɹɬɨɪ ɉɋ-70ȿ 
 
Ⱦɥɹ ɨɰɟɧɤɢ ɫɨɫɬɨɹɧɢɹ ɩɨɥɢɦɟɪɧɵɯ ɢɡɨɥɹɬɨɪɨɜ ɧɚ ɩɪɟɞɦɟɬ ɩɪɨɛɨɹ ɢɥɢ 

ɩɨɜɪɟɠɞɟɧɢɹ ɧɭɠɟɧ ɜɟɪɯɨɜɨɣ ɨɫɦɨɬɪ ɫ ɩɨɦɨɳɶɸ ɚɜɬɨɝɢɞɪɨɩɨɞɴɟɦɧɢɤɚ, ɜ ɨɬ-

ɥɢɱɢɟ ɨɬ ɫɬɟɤɥɹɧɧɵɯ ɢɡɨɥɹɬɨɪɨɜ, ɤɚɤ ɭɤɚɡɚɧɨ ɜ ɢɯ ɞɨɫɬɨɢɧɫɬɜɚɯ, ɩɨɜɪɟɠɞɟɧɢɟ 

ɨɛɧɚɪɭɠɢɜɚɟɬɫɹ ɜɢɡɭɚɥɶɧɨ ɨɛɫɥɭɠɢɜɚɸɳɢɦ ɩɟɪɫɨɧɚɥɨɦ ɮɢɥɢɚɥɚ ɉȺɈ «Ɋɨɫ-

ɫɟɬɢ ɋɢɛɢɪɶ» – «ɏɚɤɚɫɷɧɟɪɝɨ». ȼ ɪɟɡɭɥɶɬɚɬɟ ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɧɨɜɨɣ ȼɅ ɜɵ-

ɛɢɪɚɟɦ ɢɯ. 

 
3 ȼɵɛɨɪ ɨɫɧɨɜɧɵɯ ɷɥɟɦɟɧɬɨɜ ɜɨɡɞɭɲɧɨɣ ɥɢɧɢɢ 35 ɤȼ 
 
3.1 ȼɵɛɨɪ ɫɟɱɟɧɢɣ ɩɪɨɜɨɞɨɜ 
 
Ɇɚɤɫɢɦɚɥɶɧɚɹ ɚɤɬɢɜɧɚɹ ɧɚɝɪɭɡɤɚ, ɩɟɪɟɞɚɜɚɟɦɚɹ ɩɨ ɧɚɲɟɣ ȼɅ ɫɨɫɬɚɜɢɥɚ 

Ɋ = 0,66 Ɇȼɬ, ɚ ɪɟɚɤɬɢɜɧɚɹ ɧɚɝɪɭɡɤɚ Q = 0,17 ɆȼȺɪ.                                                                                  

ɉɟɪɟɞɚɜɚɟɦɚɹ ɩɨ ȼɅ ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ:  
 

2 2S P Q  ,                                                                                                            (1) 
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2 20,66 0,17 0,682S     ɆȼȺ. 
 
ɋɟɱɟɧɢɟ ɩɪɨɜɨɞɨɜ ɨɩɪɟɞɟɥɹɸɬ, ɩɨ ɞɨɩɭɫɬɢɦɨɦɭ ɧɚɝɪɟɜɭ, ɬ. ɤ. ɢɡɦɟɧɹ-

ɟɬɫɹ ɮɢɡɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɩɪɨɜɨɞɧɢɤɚ, ɩɨɜɵɲɚɟɬɫɹ ɟɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɢ ɭɜɟ-

ɥɢɱɢɜɚɟɬɫɹ ɛɟɫɩɨɥɟɡɧɵɣ ɪɚɫɯɨɞ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ [13].  

Ɍɨɤ ɜ ȼɅ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɪɟɠɢɦɭ ɦɚɤɫɢɦɚɥɶɧɨɣ ɧɚɝɪɭɡɤɢ: 

3
ɪ

ɧɨɦ

S
I

U



,                                                                                                            (2) 

 
ɝɞɟ: Uɧɨɦ – ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ȼɅ, ɤȼ. 
 

30,682 10
11,25

3 35
ɪI


 


 Ⱥ. 

 
ɋɟɱɟɧɢɟ ɩɪɨɜɨɞɨɜ ȼɅ 35 ɤȼ ɜ ɫɟɥɶɫɤɨɣ ɦɟɫɬɧɨɫɬɢ, ɩɢɬɚɸɳɢɯ ɩɨɧɢɠɚɸ-

ɳɢɟ ɩɨɞɫɬɚɧɰɢɢ 35/10 ɤȼ ɫ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦɢ ɫ ɪɟɝɭɥɢɪɨɜɚɧɢɟɦ ɧɚɩɪɹɠɟɧɢɹ 

ɩɨɞ ɧɚɝɪɭɡɤɨɣ, ɞɨɥɠɧɨ ɜɵɛɢɪɚɬɶɫɹ ɩɨ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɩɥɨɬɧɨɫɬɢ ɬɨɤɚ [14]. 

ɗɤɨɧɨɦɢɱɟɫɤɢ ɰɟɥɟɫɨɨɛɪɚɡɧɨɟ ɫɟɱɟɧɢɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɫɨɨɬɧɨɲɟɧɢɹ: 

 
ɪ

эɤ

I
S

j
 ,                                                                                                            (3) 

 
ɝɞɟ jɷɤ – ɧɨɪɦɢɪɨɜɚɧɧɨɟ ɡɧɚɱɟɧɢɟ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɩɥɨɬɧɨɫɬɢ ɬɨɤɚ, Ⱥ/ɦɦ, 

      ɞɥɹ ɡɚɞɚɧɧɵɯ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ, ɜɵɛɢɪɚɟɦɨɟ ɩɨ ɬɚɛɥɢɰɟ 3 [14]. 

 
Ɍɚɛɥɢɰɚ 3 – ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɩɥɨɬɧɨɫɬɶ ɬɨɤɚ 
 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɪɨɜɨɞɧɢɤɚ 

ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɩɥɨɬɧɨɫɬɶ ɬɨɤɚ Ⱥ/ɦɦ2 

1000 – 3000 3000 – 5000 ɋɜɵɲɟ 5000 
ɇɟɢɡɨɥɢɪɨɜɚɧɧɵɟ ɩɪɨɜɨɞɚ ɢ ɲɢɧɵ: 
Ⱥɥɸɦɢɧɢɟɜɵɟ 1,3 1,1 1 
Ɇɟɞɧɵɟ 2,5 2,1 1,8 
Ʉɚɛɟɥɢ ɫ ɛɭɦɚɠɧɨɣ ɢ ɩɪɨɜɨɞɚ ɫ ɪɟɡɢɧɨɜɨɣ ɢ ɩɨɥɢɜɢɧɢɥɯɥɨɪɢɞɧɨɣ ɢɡɨɥɹɰɢɟɣ ɫ ɠɢɥɚɦɢ: 
Ⱥɥɸɦɢɧɢɟɜɵɟ 1,6 1,4 1,2 
Ɇɟɞɧɵɟ 3 2,5 2 
Ʉɚɛɟɥɢ ɫ ɪɟɡɢɧɨɜɨɣ ɢ ɩɥɚɫɬɦɚɫɫɨɜɨɣ ɢɡɨɥɹɰɢɟɣ ɫ ɠɢɥɚɦɢ: 
Ⱥɥɸɦɢɧɢɟɜɵɟ 1,9 1,7 1,6 
Ɇɟɞɧɵɟ 3,5 3,1 2,7 
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ɂɡ ɬɚɛɥɢɰɵ 4 ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɩɥɨɬɧɨɫɬɶ ɜɵɛɢɪɚɟɦ 1,1. 
 

11,25
8,654

1,3
S    ɦɦ2.   

 
ɋɟɱɟɧɢɟ, ɩɨɥɭɱɟɧɧɨɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɭɤɚɡɚɧɧɨɝɨ ɪɚɫɱɟɬɚ, ɨɤɪɭɝɥɹɟɬɫɹ ɞɨ 

ɛɥɢɠɚɣɲɟɝɨ ɦɢɧɢɦɚɥɶɧɨɝɨ ɞɥɹ ȼɅ ɫɬɚɧɞɚɪɬɧɨɝɨ ɫɟɱɟɧɢɹ, ɬɨ ɟɫɬɶ 35 ɦɦ2, ɤɨ-

ɬɨɪɨɟ, ɫɨɝɥɚɫɧɨ ɉɍɗ-7, ɹɜɥɹɟɬɫɹ ɦɢɧɢɦɚɥɶɧɵɦ ɞɥɹ ɥɢɧɢɣ 35 ɤȼ [14].  

ɂɫɯɨɞɹ ɢɡ ɷɬɨɝɨ ɜɵɛɢɪɚɟɦ ɫɬɚɥɟɚɥɸɦɢɧɟɜɵɣ ɩɪɨɜɨɞ ɦɚɪɤɢ Ⱥɋ 35/6,2, 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɨɬɨɪɨɝɨ ɩɨɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɟ 4. Ⱦɥɹ ɧɟɢɡɨɥɢɪɨɜɚɧɧɨɝɨ ɩɪɨ-

ɜɨɞɚ Ⱥɋ 35/6,2 ɞɨɩɭɫɬɢɦɨ ɞɥɢɬɟɥɶɧɵɣ ɬɨɤ ɫɨɫɬɚɜɥɹɟɬ 175 Ⱥ, ɱɬɨ ɧɟ ɩɪɟɜɵɲɚɟɬ 

ɪɚɫɱɟɬɧɵɣ ɬɨɤ ɧɚɝɪɭɡɤɢ 11,25 Ⱥ, ɪɚɫɫɱɢɬɚɧɧɵɣ ɩɨ ɮɨɪɦɭɥɟ (3) [14, 15]. 

 
Ɍɚɛɥɢɰɚ 4 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɪɨɜɨɞɚ Ⱥɋ 35/6,2 
 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ȿɞɢɧɢɰɚ ɢɡɦɟɪɟɧɢɹ Ɂɧɚɱɟɧɢɟ 
ȽɈɋɌ – 839 – 80 
Ʉɨɞ ɈɄɉ ɩɪɨɜɨɞɚ – 351151 
Ɋɚɛɨɱɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɷɤɫɩɥɭɚɬɚɰɢɢ °ɋ – 60…+ 90 
Ɋɚɫɱɟɬɧɚɹ ɦɚɫɫɚ ɩɪɨɜɨɞɚ ɤɝ/ɤɦ 148 
ȼɟɫ ɨɞɧɨɝɨ ɦɟɬɪɚ ɩɪɨɜɨɞɚ ɤɝ/ɦ 0,148 
ɇɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɦɦ 8,4 
ɉɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɩɪɨɜɨɞɚ ɩɨ ɷɥɟɦɟɧɬɚɦ ɦɦ2 43,1 
ɉɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɚɥɸɦɢɧɢɟɜɨɣ ɱɚɫɬɢ ɦɦ2 36,94 
ɉɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɫɬɚɥɶɧɨɣ ɱɚɫɬɢ ɦɦ2 6,16 
Ⱦɨɩɭɫɬɢɦɨ ɞɥɢɬɟɥɶɧɵɣ ɬɨɤ Ⱥ 175 
ɋɪɨɤ ɫɥɭɠɛɵ, ɧɟ ɦɟɧɟɟ Ʌɟɬ 45 
Ɇɟɯɚɧɢɱɟɫɤɨɟ ɧɚɩɪɹɠɟɧɢɟ  
ɞɥɹ ɧɚɢɛɨɥɶɲɟɣ ɧɚɝɪɭɡɤɢ 

ɇ/ɦɦ2 120 

Ɇɟɯɚɧɢɱɟɫɤɨɟ ɧɚɩɪɹɠɟɧɢɟ ɞɥɹ  
ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɬɟɦɩɟɪɚɬɭɪɟ 

ɇ/ɦɦ2 90 

Ʉɨɷɮɮɢɰɢɟɧɬ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ  
ɥɢɧɟɣɧɨɝɨ ɪɚɫɲɢɪɟɧɢɹ 1/°ɋ·10-6 19,2 

Ɇɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ, ȿ ɇ·104/ɦɦ2 8,25 
Ɇɚɤɫɢɦɚɥɶɧɚɹ ɪɚɡɪɵɜɧɚɹ ɧɚɝɪɭɡɤɚ ɇ 12520,4 
Ⱦɥɢɬɟɥɶɧɚɹ ɞɨɩɭɫɬɢɦɚɹ  
ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɝɪɟɜɚ ɠɢɥ, ɧɟ ɛɨɥɟɟ °ɋ + 90 

ɗɥɟɤɬɪɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ 1 ɤɦ ɩɪɨɜɨɞɚ 
ɩɨɫɬɨɹɧɧɨɦɭ ɬɨɤɭ ɩɪɢ 20 °ɋ, ɧɟ ɛɨɥɟɟ 

Ɉɦ 0,7774 

 
ɉɪɢ ɞɥɢɧɟ ɬɪɚɫɫɵ ȼɅ 35 ɤȼ 21,206 ɤɦ, ɫ ɭɱɟɬɨɦ ɡɚɯɨɞɚ ɧɚ ɩɨɪɬɚɥɵ, ɩɨ-

ɬɪɟɛɭɟɬɫɹ ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɜɨɞɚ 63,618 ɤɦ. 
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3.2 ȼɵɛɨɪ ɨɩɨɪ 
 
Ɉɩɨɪɵ ȼɅ, ɤɚɤ ɩɪɚɜɢɥɨ, ɜɵɛɢɪɚɸɬɫɹ ɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɫɨɝɥɚɫɧɨ ɪɚɣɨ-

ɧɚɦ ɩɨ ɝɨɥɨɥɟɞɭ ɢ ɜɟɬɪɭ ɢ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɫɥɟɞɭɸɳɢɦ ɨɫɧɨɜɧɵɦ ɬɪɟ-

ɛɨɜɚɧɢɹɦ [16]: 

– ɷɤɨɧɨɦɢɱɟɫɤɢ ɩɪɢɟɦɥɟɦɨɣ ɫɬɨɢɦɨɫɬɶɸ, ɧɨ ɧɟ ɜ ɭɳɟɪɛ ɧɚɞɟɠɧɨɫɬɢ; 

– ɞɨɫɬɚɬɨɱɧɨ ɦɟɯɚɧɢɱɟɫɤɨɣ ɩɪɨɱɧɨɫɬɶɸ ɦɚɬɟɪɢɚɥɨɜ ɩɪɨɜɨɞɨɜ ɢ ɬɪɨɫɨɜ; 

– ɢɦɟɬɶ ɜɵɫɨɤɭɸ ɫɬɨɣɤɨɫɬɶ ɤ ɤɨɪɪɨɡɢɢ; 

– ɷɥɟɤɬɪɢɱɟɫɤɢ ɢ ɷɤɨɥɨɝɢɱɟɫɤɢ ɛɟɡɨɩɚɫɧɵ ɢ ɡɚɧɢɦɚɬɶ ɦɢɧɢɦɚɥɶɧɭɸ ɬɟɪ-

ɪɢɬɨɪɢɸ. 

ɀɟɥɟɡɨɛɟɬɨɧɧɵɟ ɨɩɨɪɵ ɡɚɜɨɞɫɤɨɝɨ ɢɡɝɨɬɨɜɥɟɧɢɹ ɞɨɫɬɚɬɨɱɧɨ ɞɨɥɝɨ-

ɜɟɱɧɵ ɢ ɷɤɨɧɨɦɢɱɧɵ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɬɚɤ ɤɚɤ ɬɪɟɛɭɸɬ ɧɚɢɦɟɧɶɲɟɝɨ ɭɯɨɞɚ ɢ 

ɪɟɦɨɧɬɚ. 

ɉɪɢ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ȼɅ ɛɭɞɟɦ ɩɪɢɦɟɧɹɬɶ ɨɞɧɨɰɟɩɧɵɟ ɨɩɨɪɵ ɧɚ ɰɟɧɬɪɢ-

ɮɭɝɢɪɨɜɚɧɧɵɯ ɤɨɧɢɱɟɫɤɢɯ ɫɟɤɰɢɨɧɢɪɨɜɚɧɧɵɯ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɫɬɨɣɤɚɯ 

ɋɄ22.1-1(2)Ɋ, ɨɯɚɪɚɤɬɟɪɟɡɨɜɚɧɧɵɟ ɜ ɝɥɚɜɟ 2: ɩɪɨɦɟɠɭɬɨɱɧɵɟ (Ɋɢɫɭɧɨɤ 10), ɤɨ-

ɬɨɪɵɟ ɛɭɞɟɬ ɭɫɬɚɧɚɜɥɢɜɚɬɶɫɹ ɧɚ ɩɪɹɦɵɯ ɭɱɚɫɬɤɚɯ ȼɅ, ɤɨɧɰɟɜɵɟ (Ɋɢɫɭɧɨɤ 11) 

ɢ ɚɧɤɟɪɧɨ-ɭɝɥɨɜɵɟ (Ɋɢɫɭɧɨɤ 12) [16]. 

 

 
 

Ɋɢɫɭɧɨɤ 10 – ɉɪɨɦɟɠɭɬɨɱɧɚɹ ɨɩɨɪɚ ɉȻ35-1.1 
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Ʉɨɧɰɟɜɵɟ ɨɩɨɪɵ ɛɭɞɟɬ ɭɫɬɚɧɚɜɥɢɜɚɬɶɫɹ ɜ ɧɚɱɚɥɟ ɢ ɜ ɤɨɧɰɟ ȼɅ.  

 

 
 

Ɋɢɫɭɧɨɤ 11 – Ʉɨɧɰɟɜɚɹ ɨɩɨɪɚ ɄȻ35-1.1 
 

ɍɝɥɨɜɚɹ ɚɧɤɟɪɧɚɹ ɨɩɨɪɚ ɛɭɞɟɬ ɭɫɬɚɧɚɜɥɢɜɚɬɶɫɹ ɧɚ ɭɝɥɚɯ (ɜ ɬɨɱɤɚɯ ɩɨɜɨ-

ɪɨɬɚ) ȼɅ, ɚ ɬɚɤɠɟ ɜ ɤɨɧɰɟ ɢ ɧɚɱɚɥɟ ɩɨɞɜɟɫɤɢ ɝɪɨɡɨɡɚɳɢɬɧɨɝɨ ɬɪɨɫɚ.  

 

 
 

Ɋɢɫɭɧɨɤ 12 – ɍɝɥɨɜɚɹ ɚɧɤɟɪɧɚɹ ɨɩɨɪɚ ɍȻ35-11.1 



26 
 

3.3 Ɇɟɯɚɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɜɨɡɞɭɲɧɨɣ ɥɢɧɢɢ 
 
3.3.1 Ɋɚɫɱɟɬ ɦɚɤɫɢɦɚɥɶɧɨɣ ɬɨɥɳɢɧɵ ɫɬɟɧɤɢ ɝɨɥɨɥɟɞɚ ɢ 
         ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɜɟɬɪɨɜɨɝɨ ɞɚɜɥɟɧɢɹ 
 
Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ȼɅ ɩɨɫɬɨɹɧɧɨɣ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɫɥɟɞɭɟɬ ɜɵɩɨɥɧɢɬɶ 

ɪɚɫɱɟɬ ɭɞɟɥɶɧɵɯ ɦɟɯɚɧɢɱɟɫɤɢɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɪɨɜɨɞ ɢ ɬɪɨɫ ɨɬ ɞɟɣɫɬɜɢɹ ɫɜɨɟɝɨ 

ɜɟɫɚ ɩɪɨɜɨɞɚ ɢ ɬɪɨɫɚ ɩɪɢ ɝɨɥɨɥɟɞɟ ɢ ɜɟɬɪɟ [17]. 

ɋɪɟɞɧɟɜɡɜɟɲɟɧɧɚɹ ɜɵɫɨɬɚ ɤɪɟɩɥɟɧɢɹ ɩɪɨɜɨɞɨɜ ɤ ɢɡɨɥɹɬɨɪɚɦ: 

 
2 2 2 3( )

ɫɪ
h h h h

h
n

  
  ,                                                                                           (4) 

 
ɝɞɟ h2 ɢ h3 – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɡɟɦɥɢ ɞɨ ɬɪɚɜɟɪɫɵ, ɩɨɤɚɡɚɧɧɵɟ ɧɚ ɪɢɫɭɧɤɟ 10, ɦ; 

       λ – ɞɥɢɧɚ ɢɡɨɥɹɬɨɪɚ (ɩɪɢɧɢɦɚɟɦ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ λ = 0,6 ɦ); 

       n – ɱɢɫɥɨ ɩɪɨɜɨɞɨɜ ɜ ɥɢɧɢɢ, (n = 3 ɩɪɨɜɨɞɚ). 

 
15,5 15,5 (15,5 3)

0,6 15,9
3ɫɪh

  
    ɦ. 

 
ɋɪɟɞɧɟɜɡɜɟɲɟɧɧɚɹ ɜɵɫɨɬɚ ɤɪɟɩɥɟɧɢɹ ɬɪɨɫɚ ɤ ɢɡɨɥɹɬɨɪɚɦ: 
 

2 3 1
ɬ
ɫɪh h h n h    ,                                                                                                    (5) 

 
ɝɞɟ h1 – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɡɟɦɥɢ ɞɨ ɬɪɨɫɨɞɟɪɠɚɬɟɥɹ ɬɪɨɫɨɫɬɨɣɤɢ, ɩɨɤɚɡɚɧɧɵɟ ɧɚ 

       ɪɢɫɭɧɤɟ 10, ɦ; 

 
15,5 3 1 2 20,5ɬ

ɫɪh       ɦ.  
 
ɇɚɢɛɨɥɶɲɚɹ ɫɬɪɟɥɚ ɩɪɨɜɟɫɚ ɩɪɨɜɨɞɚ ɜ ɫɟɪɟɞɢɧɟ ɩɪɨɥɟɬɚ: 
 

2
ɩɪf h Ƚ   ,                                                                                                    (6) 

 
ɝɞɟ Ƚ – ɝɚɛɚɪɢɬɧɵɣ ɪɚɡɦɟɪ, Ƚ = 6 ɦ. 
 

15,5 0,6 6 8,9ɩɪf      ɦ.      
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ɇɚɢɛɨɥɶɲɚɹ ɫɬɪɟɥɚ ɩɪɨɜɟɫɚ ɬɪɨɫɚ ɜ ɫɟɪɟɞɢɧɟ ɩɪɨɥɟɬɚ: 
 

3( )ɬ ɬ
ɫɪf h Ƚ n h z     ,                                                                                                    (7) 

 
ɝɞɟ z – ɧɚɢɦɟɧɶɲɟɟ ɞɨɩɭɫɬɢɦɨɟ ɪɚɫɫɬɨɹɧɢɟ ɩɨ ɜɟɪɬɢɤɚɥɢ ɦɟɠɞɭ ɩɪɨɜɨɞɨɦ ɢ 

      ɬɪɨɫɨɦ ɜ ɫɟɪɟɞɢɧɟ ɩɪɨɥɟɬɚ: 

 
4 3,2

3,2 (183 150) 3,73
200 150

z


    


 ɦ.      

 
20,5 (6 1 3 3,73) 7,77ɬf        ɦ. 

 
ȼɵɫɨɬɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɩɪɢɜɟɞɟɧɧɨɝɨ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɩɪɨɜɨɞɨɜ ɢɥɢ ɬɪɨ-

ɫɨɜ ɞɥɹ ɝɚɛɚɪɢɬɧɨɝɨ ɩɪɨɥɟɬɚ: 

 
2

3ɩɪ ɫɪh h f   ,                                                                                                    (8) 

 
2

15,9 8,9 9,97
3

ɩɪ
ɩɪh      ɦ, 

 
2

20,5 7,77 15,32
3

ɬ
ɩɪh      ɦ. 

 
Ɇɚɤɫɢɦɚɥɶɧɚɹ ɬɨɥɳɢɧɚ ɫɬɟɧɤɢ ɝɨɥɨɥɟɞɚ ɧɚ ɩɪɨɜɨɞɟ ɩɪɢ hɩɪ

ɩɪ = 9,97 < 25 

ɦ ɢ ɧɚ ɬɪɨɫɟ ɩɪɢ hɬ
ɩɪ = 15,32 < 25 ɦ, ɞɥɹ II  ɪɚɣɨɧɚ ɩɨ ɝɨɥɨɥɟɞɭ ɹɜɥɹɟɬɫɹ 15 ɦɦ. 

ȼɟɬɪɨɜɨɟ ɞɚɜɥɟɧɢɟ: 
 

max 0 wW W K  ,                                                                                                    (9) 
 

ɝɞɟ W0 – ɧɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɜɟɬɪɨɜɨɝɨ ɞɚɜɥɟɧɢɹ (ɞɥɹ II  ɪɚɣɨɧɚ ɩɨ ɜɟɬɪɨɜɨɣ 

      ɧɚɝɪɭɡɤɟ ɩɪɢɧɢɦɚɟɦ W0 = 500 ɉɚ); 

      Ʉw – ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ. 

ɉɨ ɬɚɛɥɢɰɟ 2.5.2 ɉɍɗ ɜɵɛɢɪɚɟɦ ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɫɨɝɥɚɫɧɨ, 

ɦɟɫɬɧɨɫɬɢ ɬɢɩ «Ⱥ» – ɨɬɤɪɵɬɵɟ ɩɨɛɟɪɟɠɶɹ ɦɨɪɟɣ, ɨɡɟɪ ɢ ɜɨɞɨɯɪɚɧɢɥɢɳ, ɫɟɥɶ-

ɫɤɢɟ ɦɟɫɬɧɨɫɬɢ, ɜ ɬɨɦ ɱɢɫɥɟ ɫ ɩɨɫɬɪɨɣɤɚɦɢ ɜɵɫɨɬɨɣ ɦɟɧɟɟ 10 ɦ, ɩɭɫɬɵɧɢ, 
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ɫɬɟɩɢ, ɥɟɫɨɫɬɟɩɢ, ɬɭɧɞɪɚ. ɉɨɷɬɨɦɭ ɩɪɢɧɢɦɚɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɞɥɹ ɩɪɨɜɨɞɚ Ʉw = 

1, ɞɥɹ ɬɪɨɫɚ Ʉw = 1,25 [14]. 

ȼɟɬɪɨɜɨɟ ɞɚɜɥɟɧɢɟ ɞɥɹ ɩɪɨɜɨɞɚ: 
 

max 500 1 500ɩɪW     ɉɚ.      
 

ȼɟɬɪɨɜɨɟ ɞɚɜɥɟɧɢɟ ɞɥɹ ɬɪɨɫɚ: 
 

max 500 1,25 625ɬW     ɉɚ.    
 
3.3.2 Ɋɚɫɱɟɬ ɭɞɟɥɶɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɪɨɜɨɞ 
 
ɉɪɢ ɦɟɯɚɧɢɱɟɫɤɨɦ ɪɚɫɱɟɬɟ ȼɅ ɨɩɪɟɞɟɥɹɸɬɫɹ ɭɞɟɥɶɧɵɟ ɧɚɝɪɭɡɤɢ – ɷɬɨ 

ɧɚɝɪɭɡɤɢ, ɤɨɬɨɪɵɟ ɜɨɡɞɟɣɫɬɜɭɸɬ ɧɚ ɩɪɨɜɨɞ ɢ ɬɪɨɫ ɡɚ ɟɞɢɧɢɰɭ ɞɥɢɧɵ ɢɥɢ ɫɟɱɟ-

ɧɢɹ. ɇɚ ɩɪɨɜɨɞ ɢ ɬɪɨɫ ɞɟɣɫɬɜɭɟɬ ɜɟɪɬɢɤɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ (ɜɟɫ ɩɪɨɜɨɞɚ ɢ ɝɨɥɨ-

ɥɟɞɚ), ɚ ɬɚɤɠɟ ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ (ɜɟɬɪɨɜɨɟ ɞɚɜɥɟɧɢɟ), ɢɡ-ɡɚ ɤɨɬɨɪɵɟ ɩɪɨɢɫɯɨɞɢɬ 

ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ. 

ɍɞɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɨɬ ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ ɩɪɨɜɨɞɚ: 
 

1
gG

y
F

 ,                                                                                                             (10) 

 
ɝɞɟ Gn

ɩɪ – ɜɟɫ 1 ɦ ɩɪɨɜɨɞɚ, ɇ; 

       Fɩɪ – ɫɟɱɟɧɢɟ ɩɪɨɜɨɞɚ, ɦɦ2. 

 

1

1,48
0,034

43,1
ɩɪy    ɇ/ɦ·ɦɦ2. 

 
ɍɞɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɨɬ ɜɟɫɚ ɝɨɥɨɥɟɞɚ ɧɚ ɩɪɨɜɨɞɟ: 
 

3

2

( ) 10э э n p f db d b g k k k k
y

F

           
 ,                                                         (11)               

 
ɝɞɟ bɷ – ɬɨɥɳɢɧɚ ɫɬɟɧɤɢ ɝɨɥɨɥɟɞɚ (ɩɨ II  ɪɚɣɨɧɭ ɝɨɥɨɥɟɞɚ bɷ = 15 ɦɦ); 

      dɩɪ – ɞɢɚɦɟɬɪ ɩɪɨɜɨɞɚ (dɩɪ = 8,4 ɦɦ); 

      ρ – ɩɥɨɬɧɨɫɬɶ ɝɨɥɨɥɟɞɚ (ρ = 0,9 ɝ/ɫɦ3); 

      g – ɭɫɤɨɪɟɧɢɟ ɫɜɨɛɨɞɧɨɝɨ ɩɚɞɟɧɢɹ (g = 9,8 ɦ/ɫ2); 
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      kn – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ (ɞɥɹ ȼɅ ɞɨ 220 ɤȼ 

      ɩɪɢɧɢɦɚɟɦ kn = 1); 

      kp – ɪɟɝɢɨɧɚɥɶɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ (ɩɪɢɧɢɦɚɟɦ kp = 1); 

      kf – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɝɨɥɨɥɟɞɧɨɣ ɧɚɝɪɭɡɤɟ (ɞɥɹ ɪɚɣɨɧɨɜ ɩɨ 

      ɝɨɥɨɥɟɞɭ II  ɩɪɢɧɢɦɚɟɦ kf = 1,3); 

      kd – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ (ɩɪɢɧɢɦɚɟɦ kf = 0,5). 

       

       
3

2

3,14 15 (8,4 15) 0,9 9,8 10 1 1 1,3 0,5
0,147

43,1
ɩɪy

         
   ɇ/ɦ·ɦɦ2. 

 
ɍɞɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɨɬ ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ ɩɪɨɜɨɞɚ ɢ ɜɟɫɚ ɝɨɥɨɥɟɞɚ: 
 

3 1 2y y y  ,                                                                                                           (12) 
 

ɝɞɟ y1 – ɍɞɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɨɬ ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ ɩɪɨɜɨɞɚ, ɇ/ɦ·ɦɦ2; 

      y2 – ɍɞɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɨɬ ɜɟɫɚ ɝɨɥɨɥɟɞɚ ɧɚ ɩɪɨɜɨɞɟ, ɇ/ɦ·ɦɦ2. 

 
3 0,034 0,147 0,181ɩɪy     ɇ/ɦ·ɦɦ2. 

        
ɍɞɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɨɬ ɞɚɜɥɟɧɢɹ ɜɟɬɪɚ, ɜɨɡɞɟɣɫɬɜɭɸɳɟɦɭ ɩɟɪɩɟɧɞɢɤɭ-

ɥɹɪɧɨ ɩɪɨɜɨɞɭ ɛɟɡ ɝɨɥɨɥɟɞɚ: 

 
2

max
4

sinɩɪ
w l X n f pɩɪ k C W d k k k

y
F

        
 ,                                                             (13)             

 
ɝɞɟ αw – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ ɫɤɨɪɨɫɬɧɨɝɨ ɧɚɩɨɪɚ 

      ɜɟɬɪɚ (ɩɪɢɧɢɦɚɟɦ kɇ = 0,71); 

      kl – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ ɞɥɢɧɵ ɩɪɨɥɟɬɚ ɧɚ ɜɟɬɪɨɜɭɸ 

      ɧɚɝɪɭɡɤɭ (ɩɪɢɧɢɦɚɟɦ kl = 1,03). 

      ɋɏ – ɤɨɷɮɮɢɰɢɟɧɬ ɥɨɛɨɜɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɞɥɹ ɩɪɨɜɨɞɨɜ (ɞɥɹ ɩɪɨɜɨɞɨɜ 

      ɞɢɚɦɟɬɪɨɦ d < 20 ɦɦ ɢ ɫɜɨɛɨɞɧɵɯ ɨɬ ɝɨɥɨɥɟɞɚ ɩɪɨɜɨɞɨɜ ɩɪɢɧɢɦɚɟɦ 

      ɋɏ = 1,2); 

      sin2φ – ɭɝɨɥ ɦɟɠɞɭ ɧɚɩɪɚɜɥɟɧɢɟɦ ɜɟɬɪɚ ɢ ɨɫɶɸ ȼɅ (ɩɪɢɧɢɦɚɟɦ sin2φ = 1);  

      kf – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɜɟɬɪɨɜɨɣ ɧɚɝɪɭɡɤɟ (ɩɪɢɧɢɦɚɟɦ kf = 1,1); 
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3

4

0,71 1,03 1,2 500 8,4 10 1 1 1,1 1
0,094

43,1
ɩɪy

        
   ɇ/ɦ·ɦɦ2. 

 
ɍɞɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɨɬ ɞɚɜɥɟɧɢɹ ɜɟɬɪɚ, ɞɟɣɫɬɜɭɸɳɟɝɨ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨ 

ɩɪɨɜɨɞɭ ɫ ɝɨɥɨɥɟɞɨɦ: 

 

5

( 2 )Ƚ l H X э n p fɩɪ W k k C d b k k k
y

F

        
 ,                                                                     (14) 

  
ɝɞɟ WȽ

ɩɪ – ɧɨɪɦɚɬɢɜɧɨɟ ɜɟɬɪɨɜɨɟ ɞɚɜɥɟɧɢɟ ɩɪɢ ɝɨɥɨɥɟɞɟ: 
 

00,25ɩɪ
ȽW W  ,                                                                                                        (15) 

 
0,25 500 125ɩɪ

ȽW    ɉɚ. 
 
ɉɨɥɭɱɟɧɧɵɣ ɪɚɫɱɟɬ ɢɡ ɮɨɪɦɭɥɵ (15) ɨɤɪɭɝɥɹɟɦ ɞɨ ɛɥɢɠɚɣɲɟɝɨ ɫɥɟɞɭɸ-

ɳɟɝɨ ɡɧɚɱɟɧɢɹ 160 ɉɚ. 

       kɇ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ ɫɤɨɪɨɫɬɧɨɝɨ ɧɚɩɨɪɚ 

       ɜɟɬɪɚ (ɩɪɢɧɢɦɚɟɦ kɇ = 1). 

 
3

5

160 1,08 1 1,2 (8,4 2 15) 10 1 1 1,1
0,203

43,1
ɩɪy

         
   ɇ/ɦ·ɦɦ2. 

 
ɍɞɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɨɬ ɞɚɜɥɟɧɢɹ ɜɟɬɪɚ ɢ ɜɟɫɚ ɩɪɨɜɨɞɚ ɛɟɡ ɝɨɥɨɥɟɞɚ: 
 

2 2
6 1 4y y y  ,                                                                                                         (16)  

 
ɝɞɟ ɭ1 – ɭɞɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɨɬ ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ ɩɪɨɜɨɞɚ, ɇ/ɦ·ɦɦ2;           

      ɭ4 – ɭɞɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɨɬ ɞɚɜɥɟɧɢɹ ɜɟɬɪɚ, ɜɨɡɞɟɣɫɬɜɭɸɳɟɦɭ 

      ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨ ɩɪɨɜɨɞɭ ɛɟɡ ɝɨɥɨɥɟɞɚ, ɇ/ɦ·ɦɦ2.     

 
2 2

6 0,034 0,094 0,1ɩɪy     ɇ/ɦ·ɦɦ2.      
 
ɍɞɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɨɬ ɞɚɜɥɟɧɢɹ ɜɟɬɪɚ ɢ ɜɟɫɚ ɩɪɨɜɨɞɚ ɫ ɝɨɥɨɥɟɞɨɦ: 
 

2 2
7 3 5y y y  ,                                                                                                         (17) 

 
ɝɞɟ ɭ3 – ɭɞɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɨɬ ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ ɩɪɨɜɨɞɚ ɢ ɝɨɥɨɥɟɞɚ ɇ/ɦ·ɦɦ2;      
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      ɭ5 – ɭɞɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɨɬ ɞɚɜɥɟɧɢɹ ɜɟɬɪɚ, ɞɟɣɫɬɜɭɸɳɟɝɨ 

      ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨ ɩɪɨɜɨɞɭ ɫ ɝɨɥɨɥɟɞɨɦ, ɇ/ɦ·ɦɦ2.     

 
2 2

7 0,168 0,203 0,272ɩɪy     ɇ/ɦ·ɦɦ2.     
 
3.3.3 Ɋɚɫɱɟɬ ɭɞɟɥɶɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɬɪɨɫ 
 
Ɋɚɫɱɟɬ ɭɞɟɥɶɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɬɪɨɫ ɩɪɨɢɡɜɨɞɢɦ ɬɨɱɧɨ ɬɚɤɠɟ, ɤɚɤ ɢ ɪɚɫɱɟɬ 

ɭɞɟɥɶɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɪɨɜɨɞ. 

ɍɞɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɨɬ ɜɟɫɚ ɬɪɨɫɚ ɩɨ ɮɨɪɦɭɥɟ (10):   
 

1

3,66
0,082

44,54
ɬy    ɇ/ɦ·ɦɦ2.     

 
ɍɞɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɨɬ ɜɟɫɚ ɝɨɥɨɥɟɞɚ ɧɚ ɬɪɨɫɟ ɩɨ ɮɨɪɦɭɥɟ (11): 
 

3

2

3,14 15 (8 15) 0,9 9,8 10 1 1 1,3 0,5
0,139

44,54
ɬy

         
   ɇ/ɦ·ɦɦ2. 

 
ɍɞɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɨɬ ɜɟɫɚ ɬɪɨɫɚ ɢ ɝɨɥɨɥɟɞɚ ɩɨ ɮɨɪɦɭɥɟ (12): 
 

3 0,082 0,139 0,221ɬy     ɇ/ɦ·ɦɦ2. 
 
ɍɞɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɨɬ ɞɚɜɥɟɧɢɹ ɜɟɬɪɚ, ɜɨɡɞɟɣɫɬɜɭɸɳɟɦɭ ɩɟɪɩɟɧɞɢɤɭ-

ɥɹɪɧɨ ɬɪɨɫɭ ɛɟɡ ɝɨɥɨɥɟɞɚ: 

 
max

4

ɬ ɬ ɬ
l ɇ X n p fɬ

ɬ

W k k C d k k k
y

F

      
 ,                                                                          (18) 

 
ɝɞɟ kɇ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ ɫɤɨɪɨɫɬɧɨɝɨ ɧɚɩɨɪɚ 

       ɜɟɬɪɚ (ɩɪɢɧɢɦɚɟɦ kɇ
ɬ = 0,7); 

 
3

4

625 1,08 0,7 1,2 8 10 1 1 1,1
0,11

44,54
ɬy

       
   ɇ/ɦ·ɦɦ2. 
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ɍɞɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɨɬ ɞɚɜɥɟɧɢɹ ɜɟɬɪɚ, ɞɟɣɫɬɜɭɸɳɟɝɨ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨ 

ɬɪɨɫɭ ɫ ɝɨɥɨɥɟɞɨɦ: 

 
max

5

( 2 )ɬ ɬ
Ƚ l H X n p fɬ W k k C d C k k k

y
F

        
 ,                                                                    (19) 

 
ɝɞɟ WȽ

ɬ – ɧɨɪɦɚɬɢɜɧɨɟ ɜɟɬɪɨɜɨɟ ɞɚɜɥɟɧɢɟ ɩɪɢ ɝɨɥɨɥɟɞɟ ɩɨ ɮɨɪɦɭɥɟ (15): 
 

0,25ɬ ɬ
Ƚ ȽW W  ,                                                                                                        (20) 

 
0,25 625 156,25ɬ

ȽW     ɉɚ. 
 
ɉɨɥɭɱɟɧɧɵɣ ɪɚɫɱɟɬ ɢɡ ɮɨɪɦɭɥɵ (20) ɨɤɪɭɝɥɹɟɦ ɞɨ ɛɥɢɠɚɣɲɟɝɨ ɫɥɟɞɭɸ-

ɳɟɝɨ ɡɧɚɱɟɧɢɹ 160 ɉɚ. 

 
3

5

160 1,08 1 1,2 (8 2 15) 10 1 1 1,1
0,195

44,54
ɬy

         
   ɇ/ɦ·ɦɦ2. 

 
ɍɞɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɨɬ ɞɚɜɥɟɧɢɹ ɜɟɬɪɚ ɢ ɜɟɫɚ ɬɪɨɫɚ ɛɟɡ ɝɨɥɨɥɟɞɚ ɩɨ ɮɨɪ-

ɦɭɥɟ (16): 
 

2 2
6 0,082 0,11 0,137ɬy     ɇ/ɦ·ɦɦ2.    

  
 ɍɞɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɨɬ ɞɚɜɥɟɧɢɹ ɜɟɬɪɚ ɢ ɜɟɫɚ ɬɪɨɫɚ ɫ ɝɨɥɨɥɟɞɨɦ ɩɨ ɮɨɪ-

ɦɭɥɟ (17): 
 

2 2
7 0,221 0,195 0,295ɬy     ɇ/ɦ·ɦɦ2.  

 
   3.3.4 Ɋɚɫɱɟɬ ɩɪɨɥɟɬɨɜ ɜɨɡɞɭɲɧɨɣ ɥɢɧɢɢ  
 
Ⱦɥɢɧɚ ɝɚɛɚɪɢɬɧɨɝɨ ɩɪɨɥɟɬɚ – ɷɬɨ ɩɪɨɦɟɠɭɬɨɱɧɵɣ ɩɪɨɥɟɬ, ɩɪɢ ɤɨɬɨɪɨɦ 

ɧɚ ɪɚɜɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫɨɛɥɸɞɚɟɬɫɹ ɧɨɪɦɢɪɭɟɦɵɣ ɞɨɩɭɫɬɢɦɵɣ ɝɚɛɚɪɢɬ ɨɬ 

ɧɢɠɧɟɣ ɬɨɱɤɢ ɩɪɨɜɨɞɚ ɞɨ ɡɟɦɥɢ ɩɪɢ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ, ɫɨɨɬɜɟɬɫɬɜɭɸ-

ɳɢɯ ɧɚɢɛɨɥɶɲɟɦɭ ɩɪɨɜɢɫɚɧɢɸ ɩɪɨɜɨɞɚ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 13 [17]. 

 



33 
 

 
 

Ɋɢɫɭɧɨɤ 13 – ɋɯɟɦɚ ɝɚɛɚɪɢɬɧɨɝɨ ɩɪɨɥɟɬɚ 
 

Ƚɚɛɚɪɢɬɧɵɣ ɩɪɨɥɟɬ ɫɱɢɬɚɟɬɫɹ ɛɨɥɟɟ ɩɨɞɯɨɞɹɳɢɦ ɩɪɢ ɪɚɡɦɟɳɟɧɢɢ ɨɩɨɪ 

ɧɚ ɦɟɫɬɧɨɫɬɢ. ȼɟɥɢɱɢɧɚ ɝɚɛɚɪɢɬɧɨɝɨ ɩɪɨɥɟɬɚ ɪɟɲɚɟɬɫɹ ɭɪɚɜɧɟɧɢɟɦ ɫɨɫɬɨɹɧɢɹ 

ɩɪɨɜɨɞɚ, ɝɞɟ ɢɫɯɨɞɧɵɟ ɭɫɥɨɜɢɹ – ɪɚɫɱɟɬɧɵɟ, ɚ ɢɫɤɨɦɵɟ – ɝɚɛɚɪɢɬɧɵɟ: 

 

4 2 271
max min

max

8
( ( )) 0

8 24 3ɝɚɛ ɝɚɛ y ɝɨɥ
y

yy E
l l E t t f E

f
 


 

                
. 

 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɭɪɚɜɧɟɧɢɟ ɹɜɥɹɟɬɫɹ ɛɢɤɜɚɞɪɚɬɧɵɦ. ɉɨɤɚɠɟɦ ɟɝɨ ɜ ɫɥɟ-

ɞɭɸɳɟɦ ɜɢɞɟ: 

 
4 2 0ɝɚɛ ɝɚɛA l B l C     . 

 
Ɍɨɝɞɚ ɝɚɛɚɪɢɬɧɵɣ ɩɪɨɥɟɬ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 
 

2 4

2ɝɚɛ
b b a c

l
a

   



.                                                                                             (21) 

 
Ɋɚɫɫɱɢɬɚɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɚ: 
  

2

71

8 24ɝɚɛ tɫɪ

yy E
a

f 
 

      
,                                                                                          (22) 

 
ɝɞɟ ȿ – ɦɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ ɇ/ɦ2 (Ɍɚɛɥɢɰɚ 5). 

      ıtɫɪ – ɧɚɩɪɹɠɟɧɢɟ ɜ ɩɪɨɜɨɞɟ ɩɪɢ ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɬɟɦɩɟɪɚɬɭɪɟ, ɇ/ɦɦ2. 
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2 40,034 0,272 8,25 10
0,018

8 8,9 120 24
a

       
. 

 

Ɋɚɫɫɱɢɬɚɟɦ ɤɨɷɮɮɢɰɢɟɧɬ b: 
 

min( )tɫɪ ɝɨɥb E t t      ,                                                                                        (23) 

 
ɝɞɟ α – ɤɨɷɮɮɢɰɢɟɧɬ ɥɢɧɟɣɧɨɝɨ ɪɚɫɲɢɪɟɧɢɹ ɩɪɨɜɨɞɚ; 

      tɝɨɥ – ɬɟɦɩɟɪɚɬɭɪɚ ɩɪɢ ɝɨɥɨɥɟɞɟ, tɝɨɥ = – 5 °ɋ [18]; 

      tmin – ɦɢɧɢɦɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ, °ɋ. 

 
6 4120 19,2 10 8,25 10 ( 5 ( 35) 167,52b           . 

 
Ɋɚɫɫɱɢɬɚɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɫ: 
  

28

3
c f E   ,                                                                                                         (24) 

 
2 48

8,9 8,25 10 17426199
3

c      , 

 
2167,25 167,25 4 0,018 17426199

189
2 0,017ɝɚɛl

   
 


 ɦ. 

 
ɉɪɢ ɦɟɯɚɧɢɱɟɫɤɨɦ ɪɚɫɱɟɬɟ ɩɪɨɜɨɞɨɜ ɢ ɬɪɨɫɨɜ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜɟɥɢɱɢɧɚ 

ɪɚɫɱɟɬɧɨɝɨ ɪɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ ɞɜɭɦɹ ɫɨɫɟɞɧɢɦɢ ɨɩɨɪɚɦɢ, ɬɚɤ ɧɚɡɵɜɚɟɦɵɣ ɪɚɫ-

ɱɟɬɧɵɣ ɩɪɨɥɟɬ. ɉɪɢ ɪɚɫɫɬɚɧɨɜɤɟ ɨɩɨɪ ɧɚ ɢɞɟɚɥɶɧɨ ɪɨɜɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ α = 1, 

ɬɨ ɟɫɬɶ lɪɚɫɱ = lɝɚɛ . Ɉɩɵɬ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ȼɅ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɭɫɪɟɞɧɟɧɧɨɟ ɡɧɚ-

ɱɟɧɢɟ ɩɪɨɥɟɬɚ ɜɫɥɟɞɫɬɜɢɟ ɧɟɪɨɜɧɨɫɬɢ ɦɟɫɬɧɨɫɬɢ ɦɟɧɶɲɟ ɝɚɛɚɪɢɬɧɨɝɨ [18]. 

Ⱦɥɢɧɚ ɪɚɫɱɟɬɧɨɝɨ ɩɪɨɥɟɬɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜɵɪɚɠɟɧɢɟɦ: 
 

ɪɚɫɱ ɝɚɛl l   , 

 
ɝɞɟ lɝɚɛ – ɞɥɢɧɚ ɝɚɛɚɪɢɬɧɨɝɨ ɩɪɨɥɟɬɚ, ɦ. 

       α – ɤɨɷɮɮɢɰɢɟɧɬ, ɡɧɚɱɟɧɢɟ ɤɨɬɨɪɨɝɨ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɨɩɪɟɞɟɥɹɬɶ ɜ 

       ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɫɬɧɨɫɬɶɸ, ɞɥɹ ɧɟɧɚɫɟɥɟɧɧɨɣ ɦɟɫɬɧɨɫɬɢ, ɝɞɟ 

       ɩɪɨɟɤɬɢɪɭɟɬɫɹ ɭɱɚɫɬɨɤ ȼɅ,  α = 0,9 [18]. 
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189 0,9 170ɪɚɫɱl     ɦ. 
 
Ɋɚɫɫɱɢɬɚɟɦ ɤɪɢɬɢɱɟɫɤɢɟ ɩɪɨɥɟɬɵ. Ʉɪɢɬɢɱɟɫɤɢɣ ɩɪɨɥɟɬ – ɷɬɨ ɩɪɨɥɟɬ, ɧɚ 

ɤɨɬɨɪɵɣ ɩɪɨɢɫɯɨɞɢɬ ɪɚɜɧɨɨɩɚɫɧɨɟ ɜɥɢɹɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɧɚɝɪɭɡɤɢ ɧɚ ɧɚɩɪɹ-

ɠɟɧɢɟ ɜ ɩɪɨɜɨɞɟ [19].  

ɉɟɪɜɵɣ ɤɪɢɬɢɱɟɫɤɢɣ ɩɪɨɥɟɬ – ɷɬɨ ɩɪɨɥɟɬ ɬɚɤɨɣ ɞɥɢɧɵ, ɩɪɢ ɤɨɬɨɪɨɦ 

ɧɚɩɪɹɠɟɧɢɟ ɜ ɩɪɨɜɨɞɟ ɜ ɪɟɠɢɦɟ ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɪɚɜɧɨ ɞɨɩɭɫɬɢ-

ɦɨɦɭ ɩɪɢ ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɬɟɦɩɟɪɚɬɭɪɟ, ɚ ɜ ɪɟɠɢɦɟ ɧɢɡɲɟɣ ɬɟɦɩɟɪɚɬɭɪɵ – ɞɨ-

ɩɭɫɬɢɦɨɦɭ ɧɚɩɪɹɠɟɧɢɸ ɩɪɢ ɧɢɡɲɟɣ ɬɟɦɩɟɪɚɬɭɪɟ [19]: 

 

max min
1

1

5,55 ( ) 0,2y ɫɪ tɫɪ
k

E t t
l

y E

       
  ,                                                      (25) 

 
ɝɞɟ ıtmin – ɧɚɩɪɹɠɟɧɢɟ ɜ ɩɪɨɜɨɞɟ ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ, ɇ/ɦɦ2; 

       tɫɪ – ɫɪɟɞɧɟɝɨɞɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ, °ɋ; 

 

     
 6 4

1 4

19,2 10 8,25 10 3 ( 35) 0,2 1205,55 120
410

0,034 8,25 10kl
       

  


 ɦ. 

 
ȼɬɨɪɨɣ ɤɪɢɬɢɱɟɫɤɢɣ ɩɪɨɥɟɬ – ɷɬɨ ɩɪɨɥɟɬ, ɩɪɢ ɤɨɬɨɪɨɦ ɧɚɩɪɹɠɟɧɢɟ ɜ 

ɩɪɨɜɨɞɟ ɩɪɢ ɧɚɢɛɨɥɶɲɟɣ ɧɚɝɪɭɡɤɟ ɪɚɜɧɨ ɞɨɩɭɫɬɢɦɨɦɭ ɧɚɩɪɹɠɟɧɢɸ ɩɪɢ 

ɧɚɢɛɨɥɶɲɟɣ ɧɚɝɪɭɡɤɟ, ɚ ɜ ɪɟɠɢɦɟ ɧɢɡɲɟɣ ɬɟɦɩɟɪɚɬɭɪɵ – ɞɨɩɭɫɬɢɦɨɦɭ ɧɚɩɪɹ-

ɠɟɧɢɸ ɩɪɢ ɧɢɡɲɟɣ ɬɟɦɩɟɪɚɬɭɪɟ [19]: 

 

min
2 max 2

max

1

( )
4,9

1

ɝɨɥ
k y

t t
l

y

y

  
  

 
 

 

,                                                                        (26) 

 
6

2 2

4,9 120 19,2 10 ( 5 ( 35))
212

0,034 0,272
1

0,034

kl
     

  
   
 

 ɦ. 
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Ɍɪɟɬɢɣ ɤɪɢɬɢɱɟɫɤɢɣ ɩɪɨɥɟɬ – ɷɬɨ ɩɪɨɥɟɬ, ɤɨɝɞɚ ɧɚɩɪɹɠɟɧɢɟ ɩɪɨɜɨɞɚ ɜ 

ɪɟɠɢɦɟ ɧɚɢɛɨɥɶɲɟɣ ɧɚɝɪɭɡɤɢ ɢ ɜ ɪɟɠɢɦɟ ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɬɟɦɩɟɪɚɬɭɪɵ [19]: 

 

max max
3 2

1 max

1

4,9 0,25 ( )

1,78

y y ɝɨɥ tɫɪ
k

E t t
l

y y
E

y

       
 

 
  
 

,                                                       (27) 

 
6 4

3 2

4

4,9 120 0,25 120 19,2 10 8,25 10 ( 5 3)
193

0,034 0,272
8,25 10 1,78

0,034

kl
        

  
      
   

 ɦ. 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɢɡ ɪɚɫɱɟɬɨɜ ɢɦɟɟɦ: lk1 = 410 ɦ, lk2 = 212 ɦ, lk3 = 193 ɦ. 

ɋɨɨɬɧɨɲɟɧɢɟ ɩɪɨɥɟɬɨɜ lk1 > lk2 > lk3 ɢ lɝɚɛ < lk2, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɪɟɠɢɦ ɹɜ-

ɥɹɟɬɫɹ ɫ ɧɚɢɛɨɥɶɲɟɣ ɧɚɝɪɭɡɤɨɣ ɫ ɩɚɪɚɦɟɬɪɚɦɢ: 

 
5ɝɨɥt t    °ɋ, 

 
7 max 0,272y y   ɇ/ɦɦ2, 

 

max 120y   ɇ/ɦ·ɦɦ2. 

 
ɉɟɪɟɫɱɢɬɚɟɦ ɫɬɪɟɥɭ ɩɪɨɜɟɫɚ ɞɥɹ ɝɚɛɚɪɢɬɧɨɝɨ ɩɪɨɥɟɬɚ: 
 

2
1

max8 y

y l
f







,                                                                                                           (28) 

 
20,034 189

1,265
8 120

f


 


ɦ.       

 
ȼɟɞɨɦɨɫɬɶ ɨɩɨɪ ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ȼɅ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ 

ɬɚɛɥɢɰɟ 5. 

 
Ɍɚɛɥɢɰɚ 5 – ȼɟɞɨɦɨɫɬɶ ɨɩɨɪ ɞɥɹ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ȼɅ 
 

Ɍɢɩ ɨɩɨɪ ɒɢɮɪ Ʉɨɥɢɱɟɫɬɜɨ, ɲɬ 
ɉɪɨɦɟɠɭɬɨɱɧɵɟ ɉȻ35-1.1 111 
Ʉɨɧɰɟɜɵɟ ɄȻ35-1.1 2 
ɍɝɥɨɜɵɟ-ɚɧɤɟɪɧɵɟ ɍȻ35-11.1 13 
ɂɬɨɝɨ 126 
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3.4 ȼɵɛɨɪ ɢɡɨɥɹɬɨɪɨɜ ɢ ɥɢɧɟɣɧɨɣ ɚɪɦɚɬɭɪɵ 
 
3.4.1 ȼɵɛɨɪ ɢɡɨɥɹɬɨɪɨɜ 
 
ɂɡɨɥɹɬɨɪɵ ɨɬɧɨɫɹɬɫɹ ɤ ɨɬɜɟɬɫɬɜɟɧɧɵɦ ɷɥɟɦɟɧɬɚɦ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ.  

ɉɪɚɜɢɥɶɧɵɣ ɜɵɛɨɪ ɢɡɨɥɹɰɢɢ ɢ ɟɟ ɜɵɫɨɤɨɟ ɤɚɱɟɫɬɜɨ ɹɜɥɹɸɬɫɹ ɨɞɧɢɦ ɢɡ ɨɫɧɨɜ-

ɧɵɯ ɭɫɥɨɜɢɣ, ɜɵɩɨɥɧɟɧɢɟ ɤɨɬɨɪɵɯ ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɚɞɟɠɧɭɸ ɷɤɫɩɥɭɚɬɚɰɢɸ ɥɢ-

ɧɢɣ. ȼ ɨɬɥɢɱɢɟ ɨɬ ɢɡɨɥɹɬɨɪɨɜ, ɩɪɢɦɟɧɹɟɦɵɯ ɜ ɞɪɭɝɢɯ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ ɢɡɨ-

ɥɹɬɨɪɵ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ ɧɚɡɵɜɚɸɬɫɹ ɥɢɧɟɣɧɵɦɢ. 

ȼɵɛɨɪ ɬɢɩɨɜ ɢɡɨɥɹɬɨɪɨɜ ɜɵɛɢɪɚɟɦ ɫɨɝɥɚɫɧɨ ɉɍɗ, ɝɞɟ ɭɤɚɡɵɜɚɟɬɫɹ ɞɨ-

ɫɬɚɬɨɱɧɚɹ ɦɟɯɚɧɢɱɟɫɤɚɹ ɢ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɩɪɨɱɧɨɫɬɶ ɢɡɨɥɹɬɨɪɨɜ. Ⱦɥɹ ɪɚɫɱɟɬɚ 

ɧɚɝɪɭɡɤɢ ɧɚ ɢɡɨɥɹɬɨɪɵ ɢ ɥɢɧɟɣɧɭɸ ɚɪɦɚɬɭɪɭ ɧɭɠɧɨ ɪɚɫɫɱɢɬɚɬɶ ɜɟɫɨɜɨɣ ɩɪɨ-

ɥɟɬ.  

Ʉɚɤ ɩɪɚɜɢɥɨ, ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ȼɅ ɜɟɫɨɜɨɣ ɩɪɨɥɟɬ ɫɨɫɬɚɜɥɹɟɬ ɧɚ 25 

% ɛɨɥɶɲɟ ɝɚɛɚɪɢɬɧɨɝɨ: 

 
1,25ɜɟɫ ɝɚɛl l  , 

 
1,25 189 236,25ɜɟɫl     ɦ. 

 
ɇɚɝɪɭɡɤɚ ɧɚ ɢɡɨɥɹɬɨɪ ɨɬ ɜɟɫɚ ɩɪɨɜɨɞɚ ɛɟɡ ɝɨɥɨɥɟɞɚ: 
 

1n ɜɟɫG y F l   ,                                                                                                         (29) 
 

0,034 43,1 236,25 346,201nG      ɇ.       
 
ɇɚɝɪɭɡɤɚ ɧɚ ɢɡɨɥɹɬɨɪ ɨɬ ɜɟɫɚ ɩɪɨɜɨɞɚ ɫ ɝɨɥɨɥɟɞɨɦ ɩɪɢ ɜɟɬɪɟ: 
 

7ɝ ɜɟɫG y F l   ,                                                                                                         (30) 
 

0,272 43,1 236,25 2769,606ɝG      ɇ.    
 
ɇɚɝɪɭɡɤɚ ɧɚ ɩɨɞɞɟɪɠɢɜɚɸɳɢɟ ɢɡɨɥɹɬɨɪɵ: 
 

2,5 ( )

5 ( ) ,
ɝ u эɦ

n u эɦ

G G G

G G G

  
   

                                                                                                         (31) 
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ɝɞɟ Gɝ – ɧɚɝɪɭɡɤɚ ɧɚ ɢɡɨɥɹɬɨɪ ɨɬ ɜɟɫɚ ɩɪɨɜɨɞɚ ɫ ɝɨɥɨɥɟɞɨɦ, ɇ; 

      Gu – ɧɚɝɪɭɡɤɚ ɧɚ ɢɡɨɥɹɬɨɪ ɨɬ ɜɟɫɚ ɢɡɨɥɹɬɨɪɚ, ɇ; 

      Gɩ – ɧɚɝɪɭɡɤɚ ɧɚ ɢɡɨɥɹɬɨɪ ɨɬ ɜɟɫɚ ɩɪɨɜɨɞɚ, ɇ; 

      Gɷɦ – ɪɚɡɪɭɲɚɸɳɚɹ ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɚɹ ɧɚɝɪɭɡɤɚ, ɇ. 
 

2,5 (2769,606 200) 7424,015

5 (346,201 200) 2731,005 ,

ɇ
ɇ

  
   

  

 
Ⱦɥɹ ɩɨɞɞɟɪɠɢɜɚɸɳɟɣ ɝɢɪɥɹɧɞɵ ɜɵɛɢɪɚɟɦ ɢɡɨɥɹɬɨɪ ɉɋ-70ȿ, ɯɚɪɚɤɬɟɪɢ-

ɫɬɢɤɢ ɤɨɬɨɪɨɝɨ ɩɨɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɟ 6 [10]. 

 
Ɍɚɛɥɢɰɚ 6 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢɡɨɥɹɬɨɪɚ ɉɋ-70ȿ 
 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɡɨɥɹɬɨɪɚ Ɂɧɚɱɟɧɢɟ 
Ɇɟɯɚɧɢɱɟɫɤɚɹ ɪɚɡɪɭɲɚɸɳɚɹ ɫɢɥɚ ɩɪɢ ɪɚɫɬɹɠɟɧɢɢ, ɧɟ ɦɟɧɟɟ, ɇ 70000 
Ⱦɢɚɦɟɬɪ ɬɚɪɟɥɤɢ, ɦɦ 255 
ɋɬɪɨɢɬɟɥɶɧɚɹ ɜɵɫɨɬɚ, ɦɦ 146 

Ⱦɥɢɧɚ ɩɭɬɢ ɭɬɟɱɤɢ, ɦɦ 303 

ȼɵɞɟɪɠɢɜɚɟɦɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɤȼ 
ɢɦɩɭɥɶɫɧɨɟ 100 
ɱɚɫɬɨɬɨɣ 50 Ƚɰ, ɩɨɞ ɞɨɠɞɟɦ 40 
ɩɨ ɭɪɨɜɧɸ ɪɚɞɢɨɩɨɦɟɯ 25 

Ɇɚɫɫɚ, ɤɝ 3,4 
 
ɉɪɨɜɟɪɢɦ, ɧɟ ɩɪɟɜɵɲɚɟɬ ɥɢ ɦɟɯɚɧɢɱɟɫɤɚɹ ɪɚɡɪɭɲɚɸɳɚɹ ɫɢɥɚ ɩɪɢ ɪɚɫ-

ɬɹɠɟɧɢɢ 70000 ɇ ɢɡ ɬɚɛɥɢɰɵ 8. 

 
7424,015 70000

2731,005 70000 ,

ɇ
ɇ


 

 

 
ɬ. ɟ., ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 

Ɋɚɫɫɱɢɬɚɟɦ ɤɨɥɢɱɟɫɬɜɨ ɢɡɨɥɹɬɨɪɨɜ ɜ ɩɨɞɞɟɪɠɢɜɚɸɳɟɣ ɝɢɪɥɹɧɞɟ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɡɨɥɹɬɨɪɚ: 

 

1 0,5 1ɭɬl
k

D

 
    

 
,                                                                                                     (32) 

 
ɝɞɟ lɭɬ – ɞɥɢɧɚ ɩɭɬɢ ɭɬɟɱɤɢ(ɢɡ ɬɚɛɥɢɰɵ 6, lɭɬ = 303 ɦɦ).; 

      D – ɞɢɚɦɟɬɪ ɬɚɪɟɥɤɢ (ɢɡ ɬɚɛɥɢɰɵ 6, D = 255 ɦɦ). 
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303
1 0,5 1 1,094

255
k

      
 

.   

 
ɗɮɮɟɤɬɢɜɧɚɹ ɞɥɢɧɚ ɩɭɬɢ ɭɬɟɱɤɢ: 
 

ɭɬ
эɮ

l
l

k
 ,                                                                                                         (33) 

 
303

276,965
1,094эɮl   ɦɦ.    

   
Ʉɨɥɢɱɟɫɬɜɨ ɢɡɨɥɹɬɨɪɨɜ ɜ ɩɨɞɞɟɪɠɢɜɚɸɳɟɣ ɝɢɪɥɹɧɞɟ: 
 

эɮ ɧɚɢɛ
ɩɨɞ

эɮ

U
n

l

 
 ,                                                                                                     (34) 

 
ɝɞɟ λɷɮ – ɧɨɪɦɢɪɨɜɚɧɧɚɹ ɭɞɟɥɶɧɚɹ ɞɥɢɧɚ ɩɭɬɢ ɭɬɟɱɤɢ (ɞɥɹ I ɫɬɟɩɟɧɢ 

      ɡɚɝɪɹɡɧɟɧɢɹ ɩɪɢɧɢɦɚɟɦ λɷɮ =19 ɤȼ/ɦɦ); 

      Uɧɚɢɛ – ɧɚɢɛɨɥɶɲɟɟ ɪɚɛɨɱɟɟ ɧɚɩɪɹɠɟɧɢɟ, ɤȼ; 

 
19 40,25

2,761
276,965ɩɨɞn


   ɲɬ. 

 
ɉɨɥɭɱɟɧɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɢɡɨɥɹɬɨɪɨɜ ɨɤɪɭɝɥɹɟɦ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ, ɫɨ-

ɨɬɜɟɬɫɬɜɟɧɧɨ, ɛɭɞɟɬ 3 ɢɡɨɥɹɬɨɪɚ ɉɋ-70ȿ ɜ ɩɨɞɞɟɪɠɢɜɚɸɳɟɣ ɝɢɪɥɹɧɞɟ. 

Ɋɚɫɫɱɢɬɚɟɦ ɤɨɥɢɱɟɫɬɜɨ ɢɡɨɥɹɬɨɪɨɜ ɜ ɧɚɬɹɠɧɨɣ ɝɢɪɥɹɧɞɟ. 

ɇɚɝɪɭɡɤɚ ɧɚ ɧɚɬɹɠɧɵɟ ɢɡɨɥɹɬɨɪɵ: 
 

2
2

max

2
2

2,5 ( )
2

6 ( ) ,
2

ɝ
y u эɦ

ɧ
tɫɪ u эɦ

G
F G G

G
F G G





          

        

 

                                                                   (35) 

                                                              
2

2

2
2

2769,606
2,5 (120 43,1) 200 13523,401

2

346,201
6 (90 43,1) 200 23381,41 .

2

ɇ

ɇ

          

        

 
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Ⱦɥɹ ɧɚɬɹɠɧɨɣ ɝɢɪɥɹɧɞɵ ɜɵɛɢɪɚɟɦ ɢɡɨɥɹɬɨɪ ɉɋ-70ȿ. ɉɪɨɜɟɪɢɦ, ɧɟ ɩɪɟ-

ɜɵɲɚɟɬ ɥɢ ɦɟɯɚɧɢɱɟɫɤɚɹ ɪɚɡɪɭɲɚɸɳɚɹ ɫɢɥɚ ɩɪɢ ɪɚɫɬɹɠɟɧɢɢ 70000 ɇ ɢɡ ɬɚɛ-

ɥɢɰɵ 8. 

 
13523,401 70000

23381,41 70000 ,

ɇ
ɇ


 

 

 
ɬ. ɟ., ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 

ɋɨɝɥɚɫɧɨ ɩ. 1. 9. 13 ɉɍɗ ɧɚ ȼɅ 35 ɤȼ ɫ ɠɟɥɟɡɨɛɟɬɨɧɧɵɦɢ ɨɩɨɪɚɦɢ ɤɨ-

ɥɢɱɟɫɬɜɨ ɢɡɨɥɹɬɨɪɨɜ ɜ ɧɚɬɹɠɧɵɯ ɝɢɪɥɹɧɞɚɯ ɜɫɟɯ ɬɢɩɨɜ ɜ ɪɚɣɨɧɚɯ ɫ I ɫɬɟɩɟɧɢ 

ɡɚɝɪɹɡɧɟɧɢɹ ɫɥɟɞɭɟɬ ɭɜɟɥɢɱɢɜɚɬɶ ɧɚ ɨɞɢɧ ɢɡɨɥɹɬɨɪ ɜ ɤɚɠɞɨɣ ɝɢɪɥɹɧɞɟ ɩɨ ɫɪɚɜ-

ɧɟɧɢɸ ɫ ɤɨɥɢɱɟɫɬɜɨɦ ɢɡɨɥɹɬɨɪɨɜ ɜ ɩɨɞɜɟɫɧɨɣ ɝɢɪɥɹɧɞɟ [6]: 

 
1ɧɚɬ ɩn n  ,                                                                                                         (36) 

 
3 1 4ɧɚɬn    ɲɬ. 

 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɜ ɧɚɬɹɠɧɨɣ ɝɢɪɥɹɧɞɟ ɛɭɞɟɬ 4 ɢɡɨɥɹɬɨɪɚ ɉɋ-70ȿ. 

ɋɨɫɬɚɜɢɦ ɜɟɞɨɦɨɫɬɶ ɤɨɥɢɱɟɫɬɜɚ ɢɡɨɥɹɬɨɪɨɜ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɪɟɤɨɧ-

ɫɬɪɭɤɰɢɢ ȼɅ 35 ɤȼ (Ɍ-1), ɩɪɟɞɫɬɚɜɢɦ ɜ ɬɚɛɥɢɰɟ 7. 

 
Ɍɚɛɥɢɰɚ 7 – ȼɟɞɨɦɨɫɬɶ ɤɨɥɢɱɟɫɬɜɚ ɢɡɨɥɹɬɨɪɨɜ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɪɟɤɨɧɫɬɪɭɤ-
ɰɢɢ ȼɅ 35 ɤȼ 
 

Ɍɢɩ ɨɩɨɪɵ 
Ʉɨɥɢɱɟɫɬɜɨ 

ɨɩɨɪ 
Ʉɨɥɢɱɟɫɬɜɨ ɢɡɨɥɹɬɨɪɨɜ ɧɚ ɨɞɧɨɣ ɨɩɨɪɟ ɞɥɹ ȼɫɟɝɨ ɩɪɨɜɨɞɚ ɝɪɨɡɨɬɪɨɫɚ 

ɉȻ35-1.1 111 9 – 999 
ɍȻ35-1.1 ɛɟɡ 
ɬɪɨɫɨɫɬɨɣɤɢ 

8 24 – 192 

ɍȻ35-1.1 ɫ  
ɬɪɨɫɨɫɬɨɣɤɨɣ 

5 24 2 128 

ɄȻ35-1.1 2 24 2 52 
ɂɬɨɝɨ 126 – 1371 

 
3.4.2 ȼɵɛɨɪ ɥɢɧɟɣɧɨɣ ɚɪɦɚɬɭɪɵ 
 
Ʌɢɧɟɣɧɚɹ ɚɪɦɚɬɭɪɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɡɚɤɪɟɩɥɟɧɢɹ ɩɪɨɜɨɞɚ ɤ ɝɢɪɥɹɧɞɟ 

ɢɡɨɥɹɬɨɪɨɜ, ɩɨɫɥɟɞɧɢɟ ɤɨɬɨɪɵɟ ɤɪɟɩɹɬɫɹ ɤ ɬɪɚɜɟɪɫɟ ɨɩɨɪɵ. 
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 Ʌɢɧɟɣɧɚɹ ɚɪɦɚɬɭɪɚ ɤɥɚɫɫɢɮɢɰɢɪɭɸɬɫɹ ɧɚ ɱɟɬɵɪɟ ɜɢɞɚ [17]: 

ɚ) Ɂɚɠɢɦɵ, ɫɥɭɠɚɳɢɟ ɞɥɹ ɤɪɟɩɥɟɧɢɹ ɩɪɨɜɨɞɚ ɢ ɬɪɨɫɚ ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ:  

      1) ɉɨɞɞɟɪɠɢɜɚɸɳɢɟ, ɩɨɞɜɟɲɢɜɚɟɦɵɟ ɧɚ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɨɩɨɪɚɯ; 

      2) ɇɚɬɹɠɧɵɟ, ɩɪɢɦɟɧɹɟɦɵɯ ɧɚ ɚɧɤɟɪɧɵɯ ɨɩɨɪɚɯ. 

ɛ) ɋɰɟɩɧɚɹ ɚɪɦɚɬɭɪɚ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɚɹ ɞɥɹ ɫɨɟɞɢɧɟɧɢɹ ɡɚɠɢɦɨɜ ɫ ɢɡɨɥɹ-

ɬɨɪɚɦɢ, ɞɥɹ ɩɨɞɜɟɫɤɢ ɝɢɪɥɹɧɞ ɧɚ ɨɩɨɪɚɯ; 

ɜ) Ⱥɪɦɚɬɭɪɚ ɞɥɹ ɝɚɲɟɧɢɹ ɤɨɥɟɛɚɧɢɣ ɩɪɨɜɨɞɚ ɢ ɬɪɨɫɚ. 

ȼɵɛɨɪ ɥɢɧɟɣɧɨɣ ɚɪɦɚɬɭɪɵ ɩɪɨɢɡɜɨɞɢɦ ɧɚ ɨɫɧɨɜɚɧɢɢ ɪɚɫɱɟɬɚ ɧɚɝɪɭɡɤɢ 

ɩɨɞɞɟɪɠɢɜɚɸɳɢɯ ɢɡɨɥɹɬɨɪɨɜ, ɬ. ɟ. ɢɡ ɮɨɪɦɭɥɵ (31) Gɷɦ = 7424,015 ɇ. ȼɵɛɢ-

ɪɚɟɦ ɥɢɧɟɣɧɭɸ ɚɪɦɚɬɭɪɭ ɞɥɹ ɩɨɞɞɟɪɠɢɜɚɸɳɟɣ ɝɢɪɥɹɧɞɵ, ɨɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟ-

ɪɢɫɬɢɤɢ ɤɨɬɨɪɵɯ ɩɨɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɟ 8. 

ȼɵɛɢɪɚɟɦ ɭɡɟɥ ɤɪɟɩɥɟɧɢɹ ɝɢɪɥɹɧɞɵ ɤ ɬɪɚɜɟɪɫɟ ɨɩɨɪɵ ɄȽɉ-7-1, ɫɟɪɶɝɚ 

ɋɊ-7-16, ɝɥɭɯɨɣ ɩɨɞɞɟɪɠɢɜɚɸɳɢɣ ɡɚɠɢɦ ɉȽɇ-3-5, ɭɲɤɨ ɍ1-7-16 [10]. 

 
Ɍɚɛɥɢɰɚ 8 – Ɉɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɥɢɧɟɣɧɨɣ ɚɪɦɚɬɭɪɵ 
 

Ɍɢɩ ɥɢɧɟɣɧɨɣ ɚɪɦɚɬɭɪɵ Ɋɚɡɪɭɲɚɸɳɚɹ ɧɚɝɪɭɡɤɚ, ɇ Ɇɚɫɫɚ, ɤɝ 
ɄȽɉ -7-1 70000 0,8 
ɋɊ-7-16 70000 0,3 
ɉȽɇ-3-5 25000 1,1 
ɍ1-7-16 70000 0,62 

 
ɇɚɝɪɭɡɤɚ ɧɚ ɚɪɦɚɬɭɪɭ ɧɚɬɹɠɧɨɣ ɝɢɪɥɹɧɞɵ ɢɡ ɮɨɪɦɭɥɵ (35) ɫɨɫɬɚɜɥɹɟɬ 

 Gɷɦ = 23381,41 ɇ. 

Ⱦɥɹ ɧɚɬɹɠɧɨɣ ɝɢɪɥɹɧɞɵ ɛɭɞɟɦ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɬɚɤɭɸ ɠɟ ɥɢɧɟɣɧɭɸ ɚɪɦɚ-

ɬɭɪɭ, ɱɬɨ ɢ ɞɥɹ ɩɨɞɞɟɪɠɢɜɚɸɳɟɣ, ɧɨ ɜɦɟɫɬɨ ɝɥɭɯɨɝɨ ɩɨɞɞɟɪɠɢɜɚɸɳɟɝɨ ɡɚ-

ɠɢɦɚ ɉȽɇ-3-5 ɭɫɬɚɧɨɜɢɦ ɧɚɬɹɠɧɨɣ ɡɚɠɢɦ ɇȻ-2-6, ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɤɨɬɨɪɨɝɨ 

ɩɨɤɚɡɚɧɚ ɜ ɬɚɛɥɢɰɟ 9 [10]. 

 
Ɍɚɛɥɢɰɚ 9 – Ɉɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɧɚɬɹɠɧɨɝɨ ɡɚɠɢɦɚ 
 

Ɍɢɩ ɥɢɧɟɣɧɨɣ ɚɪɦɚɬɭɪɵ Ɋɚɡɪɭɲɚɸɳɚɹ ɧɚɝɪɭɡɤɚ, ɇ Ɇɚɫɫɚ, ɤɝ 
ɇȻ-2-6 57000 2 
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Ɍɨɱɧɨ ɬɚɤɠɟ ɜɵɛɢɪɚɟɬɫɹ ɚɪɦɚɬɭɪɚ ɞɥɹ ɬɪɨɫɚ. ɇɚɝɪɭɡɤɚ ɧɚ ɬɪɨɫ ɨɬ ɜɟɫɚ 

ɩɪɨɜɨɞɚ ɫ ɝɨɥɨɥɟɞɨɦ ɩɪɢ ɜɟɬɪɟ: 

 
7

ɬ ɬ ɬ
ɝ ɜɟɫG y F l   ,                                                                                                         (37) 

 
 0,295 44,54 236,25 3104,16ɬ

ɝG      ɇ. 
 
ɇɚɝɪɭɡɤɚ ɧɚ ɚɪɦɚɬɭɪɭ ɬɪɨɫɚ: 

 
2,5 ( )ɬ ɬ ɬ

ɝ u ɪG G G   ,                                                                                                         (38) 

 
2,5 (3104,16 0) 7760,399    ɇ. 
 
Ʌɢɧɟɣɧɚɹ ɚɪɦɚɬɭɪɚ ɞɥɹ ɬɪɨɫɚ ɜɵɛɢɪɚɟɬɫɹ ɬɚɤɚɹ ɠɟ, ɤɚɤ ɢ ɞɥɹ ɩɨɞɞɟɪɠɢ-

ɜɚɸɳɟɣ ɝɢɪɥɹɧɞɵ ɩɪɨɜɨɞɚ, ɬɨɥɶɤɨ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɩɪɢɦɟɧɹɬɫɹ ɝɥɭɯɨɣ ɩɨɞɞɟɪ-

ɠɢɜɚɸɳɢɣ ɡɚɠɢɦ ɉȽ-2-10, ɨɫɧɨɜɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɤɨɬɨɪɨɝɨ ɩɨɤɚɡɚɧɵ ɜ ɬɚɛ-

ɥɢɰɟ 10 [10]. 

 
Ɍɚɛɥɢɰɚ 10 – Ɉɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɥɭɯɨɝɨ ɩɨɞɞɟɪɠɢɜɚɸɳɟɝɨ ɡɚɠɢɦɚ 
 

Ɍɢɩ ɥɢɧɟɣɧɨɣ 
ɚɪɦɚɬɭɪɵ 

Ⱦɢɚɦɟɬɪ ɝɪɨɡɨɡɚɳɢɬɧɨɝɨ 
ɬɪɨɫɚ, ɦɦ 

Ɋɚɡɪɭɲɚɸɳɚɹ ɧɚɝɪɭɡɤɚ, ɇ Ɇɚɫɫɚ, ɤɝ 

ɉȽ-2-10 8 – 13 30000 1,94 
 
ɇɚ ɭɝɥɨɜɵɯ ɚɧɤɟɪɧɵɯ ɢ ɤɨɧɰɟɜɵɯ ɨɩɨɪɚɯ ɞɥɹ ɧɚɬɹɠɟɧɢɹ ɢ ɡɚɤɪɟɩɥɟɧɢɹ 

ɬɪɨɫɚ ɛɭɞɟɦ ɢɫɩɨɥɶɡɨɜɚɬɶ ɬɚɤɭɸ ɠɟ ɚɪɦɚɬɭɪɭ ɤɚɤ ɧɚ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɨɩɨɪɚɯ, 

ɧɨ ɜɦɟɫɬɨ ɉȽ-2-10 ɩɪɢɦɟɧɢɦ ɧɚɬɹɠɧɨɣ ɤɥɢɧɨɜɨɣ ɡɚɠɢɦ ɇɄɄ-1-1Ȼ, ɨɫɧɨɜɧɚɹ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɤɨɬɨɪɨɝɨ ɩɨɤɚɡɚɧɚ ɜ ɬɚɛɥɢɰɟ 11 [10]. 

 
Ɍɚɛɥɢɰɚ 11 – Ɉɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɧɚɬɹɠɧɨɝɨ ɤɥɢɧɨɜɨɝɨ ɡɚɠɢɦɚ 
 

Ɍɢɩ ɥɢɧɟɣɧɨɣ 
ɚɪɦɚɬɭɪɵ 

Ⱦɢɚɦɟɬɪ ɝɪɨɡɨɡɚɳɢɬɧɨɝɨ 
ɬɪɨɫɚ, ɦɦ 

Ɋɚɡɪɭɲɚɸɳɚɹ ɧɚɝɪɭɡɤɚ, ɇ Ɇɚɫɫɚ, ɤɝ 

ɇɄɄ-1-1Ȼ 6,6 – 9,1 60000 0,78 
 
ɉɪɨɢɡɜɟɞɟɦ ɜɵɛɨɪ ɚɪɦɚɬɭɪɵ ɞɥɹ ɝɚɲɟɧɢɹ ɤɨɥɟɛɚɧɢɣ. Ɉɩɵɬ ɩɪɢ ɷɤɫɩɥɭ-

ɚɬɚɰɢɢ ɩɨɞɬɜɟɪɠɞɚɟɬ, ɱɬɨ ɥɢɧɢɢ, ɤɚɤ ɜ ɧɚɲɟɦ ɫɥɭɱɚɟ, ɩɪɨɯɨɞɹɳɢɟ ɩɨ ɨɬɤɪɵ-

ɬɨɣ ɪɨɜɧɨɣ ɫ ɧɟɛɨɥɶɲɢɦɢ ɭɤɥɨɧɚɦɢ ɦɟɫɬɧɨɫɬɢ ɩɪɢ ɞɟɣɫɬɜɢɢ ɜɟɬɪɚ ɧɚ ɩɪɨɜɨɞ 
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ɢ ɬɪɨɫ, ɜ ɧɢɯ ɛɭɞɭɬ ɩɪɨɢɫɯɨɞɢɬɶ ɤɨɥɟɛɚɬɟɥɶɧɵɟ ɩɪɨɰɟɫɫɵ – ɜɢɛɪɚɰɢɢ. ȼɢɛɪɚ-

ɰɢɹ ɜɵɡɵɜɚɟɬ ɢɡɥɨɦ ɨɬɞɟɥɶɧɵɯ ɩɪɨɜɨɥɨɤ ɨɤɨɥɨ ɤɪɟɩɥɟɧɢɟ ɤ ɡɚɠɢɦɭ, ɜ ɪɟɡɭɥɶ-

ɬɚɬɟ ɱɟɝɨ ɫɨ ɜɪɟɦɟɧɟɦ ɦɨɠɟɬ ɩɪɨɢɡɨɣɬɢ ɨɛɪɵɜ ɩɪɨɜɨɞɚ ɢɥɢ ɬɪɨɫɚ. 

ɋɨɝɥɚɫɧɨ ɉɍɗ ɨɞɢɧɨɱɧɵɟ ɩɪɨɜɨɞɚ ɬɢɩɚ Ⱥɋ 35 – 95 ɦɦ2 ɜ ɩɪɨɥɟɬɚɯ ɞɥɢ-

ɧɨɣ ɛɨɥɟɟ 80 ɦ ɢ ɬɪɨɫɵ ɛɨɥɟɟ 25 ɦɦ2 ɜ ɩɪɨɥɟɬɚɯ ɞɥɢɧɧɨɣ ɛɨɥɟɟ 120 ɦ ɜ ɦɟɫɬ-

ɧɨɫɬɢ ɬɢɩɚ «Ⱥ» ɞɥɹ ɭɦɟɧɶɲɟɧɢɹ ɚɦɩɥɢɬɭɞɵ ɜɢɛɪɚɰɢɢ ɨɤɨɥɨ ɩɨɞɜɟɫɧɵɯ ɡɚɠɢ-

ɦɨɜ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɦɟɧɹɬɶ ɜɢɛɪɨɝɚɫɢɬɟɥɢ ɩɟɬɥɟɜɨɝɨ ɬɢɩɚ (ɞɟɦɩɮɢɪɭɸɳɢɟ 

ɩɟɬɥɢ), ɤɨɬɨɪɵɟ ɩɨɞɜɟɲɢɜɚɸɬɫɹ ɩɨɞ ɩɪɨɜɨɞɨɦ ɜ ɜɢɞɟ ɩɟɬɥɢ ɬɚɤɨɝɨ ɫɟɱɟɧɢɹ ɤɚɤ 

ɩɪɨɜɨɞ ɢ ɬɪɨɫ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. Ⱦɚɧɧɚɹ ɩɟɬɥɹ ɜɵɩɨɥɧɹɟɬɫɹ ɢɡ ɬɚɤɨɝɨ ɠɟ ɩɪɨɜɨɞɚ 

Ⱥɋ 35/6,2 ɢɥɢ ɬɪɨɫɚ ɆɁ-8,0-ȼ-Ɉɀ-ɇ-Ɋ. Ʉɪɟɩɥɟɧɢɟ ɩɪɨɢɫɯɨɞɢɬ ɩɨɦɨɳɶɸ ɩɥɚ-

ɲɟɱɧɵɯ ɡɚɠɢɦɨɜ ɉȺ-1-1 ɤ ɩɪɨɜɨɞɭ ɢ ɉɋ-1-1 ɤ ɬɪɨɫɭ. 

Ʉɨɧɫɬɪɭɤɰɢɹ ɢ ɪɚɫɩɨɥɨɠɟɧɢɟ ɩɟɬɥɟɜɨɝɨ ɝɚɫɢɬɟɥɹ ɞɥɹ ɧɚɝɥɹɞɧɨɫɬɢ ɩɨɤɚ-

ɠɟɦ ɧɚ ɪɢɫɭɧɤɟ 14. 

 

 
 

Ɋɢɫɭɧɨɤ 14 – Ʉɨɧɫɬɪɭɤɰɢɹ ɢ ɪɚɫɩɨɥɨɠɟɧɢɟ ɩɟɬɥɟɜɨɝɨ ɝɚɫɢɬɟɥɹ 
 

Ⱦɥɹ ɡɚɳɢɬɵ ɨɬ ɜɢɛɪɚɰɢɢ ɨɤɨɥɨ ɧɚɬɹɠɧɵɯ ɡɚɠɢɦɨɜ ɩɪɢɦɟɧɢɦ ɜɢɛɪɨɝɚ-

ɫɢɬɟɥɢ «ɋɬɨɤɛɪɢɞɠɚ». ɉɪɢɦɟɧɟɧɢɹ ɜɢɛɪɨɝɚɫɢɬɟɥɟɣ ɨɤɨɥɨ ɡɚɠɢɦɨɜ ɧɚ ɤɨɧɰɟ-

ɜɵɯ ɨɩɨɪɚɯ ɫɨ ɫɬɨɪɨɧɵ ɩɨɪɬɚɥɚ ɪɚɡɴɟɞɢɧɢɬɟɥɶɧɨɝɨ ɩɭɧɤɬɚ ɢ ɩɨɞɫɬɚɧɰɢɢ ɧɟ 

ɬɪɟɛɭɟɬɫɹ, ɬɚɤ ɤɚɤ ɩɪɨɥɟɬ ɫɨɫɬɚɜɥɹɟɬ ɦɟɧɟɟ 120 ɦ. 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɬɹɠɧɨɝɨ ɡɚɠɢɦɚ ɞɨ ɦɟɫɬɚ ɭɫɬɚɧɨɜɤɢ ɜɢɛɪɨɝɚɫɢɬɟɥɹ:  

 

11,3 10ɝɚɫ tɫɪ
F

l d
G

      .                                                                                                   (39) 
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Ⱦɥɹ ɩɪɨɜɨɞɚ: 
 

1 43,1
1,3 8,4 90 10 559,051

0,148
ɩ
ɝɚɫl        ɦɦ. 

 
Ⱦɥɹ ɬɪɨɫɚ: 
 

1 44,54
1,3 8 130 10 431,728

0,336
ɬ
ɝɚɫl        ɦɦ. 

 
ɉɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɨɤɪɭɝɥɹɟɦ ɞɨ ɛɥɢɠɚɣɲɟɝɨ ɡɧɚɱɟɧɢɹ, ɤɪɚɬɧɨɝɨ 50 

ɦɦ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɪɚɫɫɬɨɹɧɢɟ ɩɨ ɩɪɨɜɨɞɭ ɨɬ ɡɚɠɢɦɚ ɞɨ ɜɢɛɪɨɝɚɫɢɬɟɥɹ 550 

ɦɦ, ɩɨ ɬɪɨɫɭ 450 ɦɦ. ȼɵɛɢɪɚɟɦ ɜɢɛɪɨɝɚɫɢɬɟɥɶ Ƚȼ-0,8-9,1-300/10-13 [10]. 

ɋɨɫɬɚɜɢɦ ɜɟɞɨɦɨɫɬɶ ɤɨɥɢɱɟɫɬɜɚ ɥɢɧɟɣɧɨɣ ɚɪɦɚɬɭɪɵ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ 

ɪɟɤɨɧɫɬɪɭɤɰɢɢ ȼɅ 35 ɤȼ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɜ ɬɚɛɥɢɰɟ 12. 

 
Ɍɚɛɥɢɰɚ 12 – ȼɟɞɨɦɨɫɬɶ ɤɨɥɢɱɟɫɬɜɚ ɥɢɧɟɣɧɨɣ ɚɪɦɚɬɭɪɵ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɪɟ-
ɤɨɧɫɬɪɭɤɰɢɢ ȼɅ 35 ɤȼ 
 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɍɢɩ 
Ʉɨɥɢɱɟɫɬɜɨ, ɲɬ 

 (ɞɥɢɧɚ, ɦ). 
ɍɡɟɥ ɤɪɟɩɥɟɧɢɹ ɄȽɉ-7-1 444 
ɋɟɪɶɝɚ ɋɊ-7-16 444 
Ƚɥɭɯɨɣ ɩɨɞɞɟɪɠɢɜɚɸɳɢɣ ɡɚɠɢɦ (ɞɥɹ ɩɪɨɜɨɞɚ) ɉȽɇ-3-5 333 
ɍɲɤɨ ɍ1-7-16 342 
Ƚɥɭɯɨɣ ɧɚɬɹɠɧɨɣ ɡɚɠɢɦ (ɞɥɹ ɩɪɨɜɨɞɚ) ɇȻ-2-6 90 
Ƚɥɭɯɨɣ ɩɨɞɞɟɪɠɢɜɚɸɳɢɣ ɡɚɠɢɦ (ɞɥɹ ɬɪɨɫɚ) ɉȽ-2-10 9 
ɇɚɬɹɠɧɨɣ ɤɥɢɧɨɜɵɣ ɡɚɠɢɦ ɇɄɄ-1-1Ȼ 10 
ɉɪɨɜɨɞ ɞɥɹ ɩɟɬɥɟɜɨɝɨ ɝɚɫɢɬɟɥɹ Ⱥɋ 35/6,2 (127,65) 
Ƚɪɨɡɨɬɪɨɫ ɞɥɹ ɩɟɬɥɟɜɨɝɨ ɝɚɫɢɬɟɥɹ ɆɁ-8,0-ȼ-Ɉɀ-ɇ-Ɋ (10,35) 

ɉɥɚɲɟɱɧɵɣ ɡɚɠɢɦ 
ɉȺ-1-1 668 
ɉɋ-1-1 18 

ȼɢɛɪɨɝɚɫɢɬɟɥɶ «ɋɬɨɤɛɪɢɞɠɚ» Ƚȼ-0,8-9,1-300/10-13 38 

 
4 Ɋɚɫɱɟɬ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɢ ɜɵɛɨɪ ɤɨɦɦɭɬɚɰɢɨɧɧɨ- 
   ɡɚɳɢɬɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
4.1 Ɋɚɫɱɟɬ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ 
 
Ɋɚɫɱɟɬ ɬɨɤɨɜ ɄɁ ɫɥɭɠɢɬ ɞɥɹ ɩɪɨɜɟɪɤɢ ɢ ɜɵɛɨɪɚ ɤɨɦɦɭɬɚɰɢɨɧɧɨ-ɡɚɳɢɬ-

ɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ [20]. Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 15. 



45 
 

ПС № 63 «Бородино 35/10» 

ВЛ 35 кВ

ПС № 66 «Советская Хакасия 35/10» 

Н

К1 К2 Т-1

 
 

Ɋɢɫɭɧɨɤ 15 – Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ 
 

ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 16. 
 

XВЛ

К1 К2

Xсис

ЕС

Т-1

ПС № 66 «Советская Хакасия 35/10»ПС № 63 «Бородино 35/10»

 
 

Ɋɢɫɭɧɨɤ 16 – ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ 
 

ɉɪɢɧɹɬɵɟ ɛɚɡɢɫɧɵɟ ɧɨɪɦɵ: 

ɚ) ɗȾɋ ɫɢɫɬɟɦɵ ȿɫ = 1 ɨ. ɟ.; 

ɛ) Ȼɚɡɢɫɧɚɹ ɦɨɳɧɨɫɬɶ Sɛ = 10 ɆȼȺ; 

ɜ) Ȼɚɡɢɫɧɨɟ ɧɚɩɪɹɠɟɧɢɟ Uɛ = 37 ɤȼ; 

Ȼɚɡɢɫɧɵɣ ɬɨɤ: 
 

3
ɛ

ɛ
ɛ

S
I

U



,                                                                                                         (40) 

 
10

0,156
3 37

ɛI  


 ɤȺ, 

 
Ɇɨɳɧɨɫɬɶ ɫɢɫɬɟɦɵ ɫɱɢɬɚɟɬɫɹ ɢɡ ɨɬɤɥɸɱɚɸɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɜɵɤɥɸɱɚ-

ɬɟɥɹ: 
 

3ɫɢɫ ɛ ɨɬɤɥS U I   ,                                                                                                      (41) 
 

ɝɞɟ Iɨɬɤɥ – ɨɬɤɥɸɱɚɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɜɵɤɥɸɱɚɬɟɥɹ ɋ-35Ɇ. 
 

3 37 10 640,859ɫɢɫS      ɆȼȺ.  
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ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɢɫɬɟɦɵ: 
 

ɛ
ɫɢɫ

ɫɢɫ

S
X

S
 ,                                                                                                      (42) 

 
10

0,016
640,859ɫɢɫX   ɨ. ɟ.  

 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ȼɅ ɜ ɨ. ɟ.: 
 

2

ɭɞ ɛ
ȼɅ

ɛ

x l S
X

U

 
 ,                                                                                                      (43) 

 
ɝɞɟ ɯɭɞ – ɪɟɚɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ (ɯɭɞ = 0,403 Ɉɦ/ɤɦ) [15]; 

      l – ɞɥɢɧɚ ȼɅ (21,206 ɤɦ). 

 

2

0,403 21,206 10
0,062

37ȼɅX
 

   ɨ. ɟ. 

 
ɗɤɜɢɜɚɥɟɧɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɞɥɹ ɬɨɱɤɢ ɄɁ Ʉ1 ɢ Ʉ2:    
 

1Ʉ ɫɢɫX X ,                                                                                                     (44) 
  

1 0,016ɄX   ɨ. ɟ., 
 

2Ʉ ɫɢɫ ȼɅX X X  ,                                                                                                     (45) 
 

2 0,016 0,062 0,078ɄX     ɨ. ɟ. 
 
ɉɟɪɢɨɞɢɱɟɫɤɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɬɨɤɚ ɄɁ ɬɨɱɤɢ Ʉ1 ɢ Ʉ2 ɜ ɧɚɱɚɥɶɧɵɣ ɦɨɦɟɧɬ 

ɜɪɟɦɟɧɢ: 
 

0ɩ ɛ
E

I I
X




  ,                                                                                                     (46) 

 

0 1

1
0,156 9,75

0,016ɩ ɄI     ɤȺ,   

 

0 2

1
0,156 2

0,078ɩ ɄI     ɤȺ.    
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Ⱥɩɟɪɢɨɞɢɱɟɫɤɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɬɨɤɚ ɄɁ ɬɨɱɤɢ Ʉ1 ɢ Ʉ2: 
 

2
ɨɬɤɥ

a

t

T
at ɉɈi I e



   ,                                                                                                     (47) 
 

ɝɞɟ tɨɬɤɥ – ɜɪɟɦɹ ɫɪɚɛɚɬɵɜɚɧɢɹ ɊɁ ɢ ɨɬɤɥɸɱɟɧɢɟ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ (ɩɪɢɧɢɦɚɟɦ, 

      tɨɬɤɥ = 0,065 ɫ) [20]; 

      Ɍɚ – ɩɨɫɬɨɹɧɧɚɹ ɜɪɟɦɟɧɢ (ɩɪɢɧɢɦɚɟɦ, Ɍɚ = 0,02) [20]. 

 
0,065

0,02
1 2 9,75 2,718 0,535atɄi



     ɤȺ, 
 

0,065

0,02
2 2 2 2,718 0,11atɄi



     ɤȺ. 
 
ɍɞɚɪɧɵɣ ɬɨɤ ɄɁ ɬɨɱɤɢ Ʉ1 ɢ Ʉ2: 
 

2ɭɞ ɉɈ ɭɞi I K   ,                                                                                                     (48) 

 
ɝɞɟ Ʉɭɞ – ɭɞɚɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ (ɩɪɢɧɢɦɚɟɦ Ʉɭɞ = 1,608) [20]. 
 

1 2 9,75 1,608 22,172ɭɞɄi      ɤȺ,          

 

2 2 2 1,608 4,548ɭɞɄi      ɤȺ. 

 
Ɋɚɫɱɟɬɵ ɡɚɧɟɫɟɦ ɜ ɬɚɛɥɢɰɭ 13. 

 
Ɍɚɛɥɢɰɚ 13 – Ɋɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ ɬɨɤɨɜ ɄɁ 
 

Ɍɨɱɤɚ 
ɄɁ 

ɗɤɜɢɜɚɥɟɧɬɧɨɟ ɫɨ-
ɩɪɨɬɢɜɥɟɧɢɟ, ɨ. ɟ. 

ɉɟɪɢɨɞɢɱɟɫɤɚɹ ɫɨ-
ɫɬɚɜɥɹɸɳɚɹ ɬɨɤɚ, ɤȺ 

Ⱥɩɟɪɢɨɞɢɱɟɫɤɚɹ ɫɨ-
ɫɬɚɜɥɹɸɳɚɹ ɬɨɤɚ, ɤȺ 

ɍɞɚɪɧɵɣ 
ɬɨɤ, ɤȺ 

Ʉ1 0,016 9,75 0,535 22,172 
Ʉ2 0,078 2 0,11 4,548 

 
4.2 ȼɵɛɨɪ ɤɨɦɦɭɬɚɰɢɨɧɧɨ-ɡɚɳɢɬɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
4.2.1 ȼɵɛɨɪ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ 
 
Ɋɚɡɴɟɞɢɧɢɬɟɥɢ ɜɵɛɢɪɚɸɬɫɹ ɢɫɯɨɞɹ ɢɡ ɧɚɡɧɚɱɟɧɢɹ ɢ ɪɨɞɚ ɭɫɬɚɧɨɜɤɢ, ɤɨɧ-

ɫɬɪɭɤɰɢɢ ɢɯ ɜɵɩɨɥɧɟɧɢɹ, ɧɨɦɢɧɚɥɶɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ ɢ ɞɥɢɬɟɥɶɧɨɦɭ ɬɨɤɭ. ɂɯ 

ɩɪɨɜɟɪɤɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɷɥɟɤɬɪɨɞɢɧɚɦɢɱɟɫɤɨɣ ɢ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ. 
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ȼɵɛɪɚɧɧɵɟ ɪɚɫɱɟɬɵ ɡɚɧɟɫɟɦ ɜ ɬɚɛɥɢɰɭ 14 ɢ 15 [20, 21], 

ɝɞɟ Uɭɫɬ – ɧɚɩɪɹɠɟɧɢɟ ɫɟɬɢ ɜ ɦɟɫɬɟ ɭɫɬɚɧɨɜɤɢ, ɤȼ; 

       Uɧɨɦ – ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɚɩɩɚɪɚɬɚ, ɤȼ; 

       Iɪɚɫɱ – ɪɚɫɱɟɬɧɵɣ ɬɨɤ, Ⱥ; 

       Iɧɨɦ – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɚɩɩɚɪɚɬɚ, Ⱥ; 

       iɭɞ –  ɪɚɫɱɟɬɧɵɣ ɭɞɚɪɧɵɣ ɬɨɤ ɬɪɟɯɮɚɡɧɨɝɨ ɄɁ, ɤȺ; 

       iɩɪ.ɫ – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɷɥɟɤɬɪɨɞɢɧɚɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ ɚɩɩɚɪɚɬɚ, ɤȺ; 

       Iɩɪ.Ĳ – ɩɪɟɞɟɥɶɧɵɣ ɬɨɤ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ ɚɩɩɚɪɚɬɚ, ɤȺ;  

       tĲ – ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɚ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ; 

       Bk – ɪɚɫɱɟɬɧɵɣ ɬɟɩɥɨɜɨɣ ɢɦɩɭɥɶɫ ɬɨɤɚ ɄɁ, ɤȺ2·ɫ: 

 
2
0 ( )k ɩ ɨɬɤɥ aB I T T   .                                                                                           (49) 

 
ɇɚ ɉɋ № 63 «Ȼɨɪɨɞɢɧɨ 35/10 ɤȼ» (ɬɨɱɤɚ Ʉ1): 
 

2
( 1) 9,75 (0,065 0,02) 8,08k KB      ɤȺ·ɫ2. 

 
ɇɚ ɉɋ № 66 «ɋɨɜɟɬɫɤɚɹ ɏɚɤɚɫɢɹ 35/10 ɤȼ» (ɬɨɱɤɚ Ʉ2): 
 

2
( 2) 2 (0,065 0,02) 0,34k KB      ɤȺ·ɫ2. 

 
Ɍɚɛɥɢɰɚ 14 – Ɋɚɫɱɟɬɧɚɹ ɬɚɛɥɢɰɚ ɜɵɛɨɪɚ ɪɚɡɴɟɞɢɧɢɬɟɥɹ ɧɚ ɉɋ № 63 «Ȼɨɪɨɞɢɧɨ 
35/10» 
 

ɍɫɥɨɜɢɟ ɜɵɛɨɪɚ 
Ɍɢɩ 

 ɪɚɡɴɟɞɢɧɢɬɟɥɹ 
Ɋɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

Uɭɫɬ ≤ Uɧɨɦ 
ɊȽɉ-1ɛ-35.II /1000 

ɍɏɅ1 

Uɭɫɬ = 35 ɤȼ Uɧɨɦ = 35 ɤȼ 
Iɪɚɫɱ ≤ Iɧɨɦ Iɪɚɫɱ = 11,25 Ⱥ Iɧɨɦ = 1000 Ⱥ 
iɭɞ ≤ iɩɪ.ɫ iɭɞ = 22,172 ɤȺ iɩɪ.ɫ = 50 ɤȺ 
Bk ≤ I2ɩɪ.Ĳ ·tĲ Bk =8,08 ɤȺ·ɫ2 I2

ɩɪ.Ĳ ·tĲ = 202·4=1600 ɤȺ·ɫ2 
 
Ɍɚɛɥɢɰɚ 15 – Ɋɚɫɱɟɬɧɚɹ ɬɚɛɥɢɰɚ ɜɵɛɨɪɚ ɪɚɡɴɟɞɢɧɢɬɟɥɹ ɧɚ ɉɋ № 66 «ɋɨɜɟɬɫɤɚɹ 
ɏɚɤɚɫɢɹ 35/10 ɤȼ» 
 

ɍɫɥɨɜɢɟ ɜɵɛɨɪɚ 
Ɍɢɩ 

 ɪɚɡɴɟɞɢɧɢɬɟɥɹ 
Ɋɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

Uɭɫɬ ≤ Uɧɨɦ 
ɊȽɉ-2-35.II /1000 

ɍɏɅ1 

Uɭɫɬ = 35 ɤȼ Uɧɨɦ = 35 ɤȼ 
Iɪɚɫɱ ≤ Iɧɨɦ Iɪɚɫɱ = 11,25 Ⱥ Iɧɨɦ = 1000 Ⱥ 
iɭɞ ≤ iɩɪ.ɫ iɭɞ = 4,548 ɤȺ iɩɪ.ɫ = 50 ɤȺ 
Bk ≤ I2ɩɪ.Ĳ ·tĲ Bk =0,34 ɤȺ·ɫ2 I2

ɩɪ.Ĳ ·tĲ = 202·4=1600 ɤȺ·ɫ2 
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4.2.2 ȼɵɛɨɪ ɜɵɤɥɸɱɚɬɟɥɹ 
 
ȼɵɤɥɸɱɚɬɟɥɢ ɜɵɛɢɪɚɸɬɫɹ ɬɨɱɧɨ ɬɚɤɠɟ, ɤɚɤ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɢ, ɬɨɥɶɤɨ ɞɨ-

ɛɚɜɥɹɟɬɫɹ ɜɵɛɨɪ ɩɨ ɨɬɤɥɸɱɚɸɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ. 

ȼɵɛɪɚɧɧɵɟ ɪɚɫɱɟɬɵ ɡɚɧɟɫɟɦ ɜ ɬɚɛɥɢɰɭ 16 [22], 

ɝɞɟ Iɩ0
 – ɧɚɱɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɬɨɤɚ ɬɪɟɯɮɚɡɧɨɝɨ 

       ɄɁ ɧɚ ɞɚɧɧɨɦ ɭɱɚɫɬɤɟ ɫɯɟɦɵ (ɬɨɱɤɚ Ʉ1), ɤȺ; 

       Iɩɪ.Ĳ – ɩɪɟɞɟɥɶɧɵɣ ɫɤɜɨɡɧɨɣ ɬɨɤ ɚɩɩɚɪɚɬɚ, ɤȺ. 
 
Ɍɚɛɥɢɰɚ 16 – Ɋɚɫɱɟɬɧɚɹ ɬɚɛɥɢɰɚ ɜɵɛɨɪɚ ɜɵɤɥɸɱɚɬɟɥɹ ɧɚ ɉɋ № 63 «Ȼɨɪɨɞɢɧɨ 
35/10» 
 

ɍɫɥɨɜɢɟ ɜɵɛɨɪɚ Ɍɢɩ ɜɵɤɥɸɱɚɬɟɥɹ Ɋɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 
Uɭɫɬ ≤ Uɧɨɦ 

ȼȽȻɗ-35-630/12,5 
ɍɏɅ1 

Uɭɫɬ = 35 ɤȼ Uɧɨɦ = 35 ɤȼ 
Iɪɚɫɱ ≤ Iɧɨɦ Iɪɚɫɱ = 11,25 Ⱥ Iɧɨɦ = 630 Ⱥ 
Iɩ0 ≤ Iɩɪ.Ĳ Iɩ0 = 9,75 ɤȺ Iɩɪ.Ĳ = 12,5 ɤȺ 
iɭɞ ≤ iɩɪ.ɫ iɭɞ = 22,172 ɤȺ iɩɪ.ɫ = 35 ɤȺ 
Bk ≤ I2ɩɪ.Ĳ ·tĲ Bk =8,08 ɤȺ·ɫ2 I2

ɩɪ.Ĳ ·tĲ = 12,52·4=625 ɤȺ·ɫ2 
 

4.2.3 ȼɵɛɨɪ ɩɪɟɞɨɯɪɚɧɢɬɟɥɟɣ 
 
ɇɚ ɉɋ № 66 «ɋɨɜɟɬɫɤɚɹ ɏɚɤɚɫɢɹ 35/10 ɤȼ» ɡɚɦɟɧɢɦ ɜɵɫɨɤɨɜɨɥɶɬɧɵɣ 

ɩɪɟɞɨɯɪɚɧɢɬɟɥɶ ɛɨɥɟɟ ɫɨɜɪɟɦɟɧɧɵɦ. ɉɨɞɛɢɪɚɬɶɫɹ ɨɧ ɞɨɥɠɟɧ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, 

ɱɬɨɛɵ ɧɟ ɩɪɨɢɫɯɨɞɢɥɨ ɨɲɢɛɨɱɧɨɟ ɫɪɚɛɚɬɵɜɚɧɢɟ ɟɝɨ ɩɪɢ ɜɤɥɸɱɟɧɢɢ ɫɢɥɨɜɨɝɨ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ ɦɚɥɟɧɶɤɭɸ ɧɚɝɪɭɡɤɭ. Ⱦɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɷɬɨɝɨ ɜɵɛɨɪɚ 

ɭɫɥɨɜɢɹ ɬɨɤ ɩɪɟɞɨɯɪɚɧɢɬɟɥɹ ɞɨɥɠɟɧ ɛɵɬɶ ɜ 1,4 – 2,5 ɪɚɡɚ ɛɨɥɶɲɟ ɧɨɦɢɧɚɥɶ-

ɧɨɝɨ ɬɨɤɚ. ɍɫɥɨɜɢɟ ɜɵɛɨɪɚ ɩɪɟɞɨɯɪɚɧɢɬɟɥɹ ɩɨɤɚɡɚɧɨ ɜ ɬɚɛɥɢɰɟ 17 [23]. 

 
Ɍɚɛɥɢɰɚ 17 – Ɋɚɫɱɟɬɧɚɹ ɬɚɛɥɢɰɚ ɜɵɛɨɪɚ ɩɪɟɞɨɯɪɚɧɢɬɟɥɹ ɧɚ ɉɋ № 66 «ɋɨɜɟɬ-
ɫɤɚɹ ɏɚɤɚɫɢɹ 35/10 ɤȼ» 
 

ɍɫɥɨɜɢɟ ɜɵɛɨɪɚ Ɍɢɩ ɩɪɟɞɨɯɪɚɧɢɬɟɥɹ Ɋɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 
Uɭɫɬ ≤ Uɧɨɦ ɉɄɌ-1ɋɉ-VɄ-35/40,5-

40-25-ɍ1. 

Uɭɫɬ = 35 ɤȼ Uɧɨɦ = 35 ɤȼ 
Iɪɚɫɱ ≤ Iɧɨɦ Iɪɚɫɱ = 11,25 Ⱥ Iɧɨɦ = 40 Ⱥ 
Iɩ0 ≤ Iɩɪ.Ĳ Iɩ0 = 2 ɤȺ Iɩɪ.Ĳ = 25 ɤȺ 
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4.2.4 ȼɵɛɨɪ ɨɝɪɚɧɢɱɢɬɟɥɟɣ ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ 
 
ɍɫɥɨɜɢɟ ɜɵɛɨɪɚ ɨɝɪɚɧɢɱɟɢɬɟɥɹ ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ ɩɪɟɞɫɬɚɜɢɦ ɜ ɬɚɛɥɢɰɟ 

18 [24]. 
 

Ɍɚɛɥɢɰɚ 18 – Ɋɚɫɱɟɬɧɚɹ ɬɚɛɥɢɰɚ ɜɵɛɨɪɚ ɨɝɪɚɧɢɱɢɬɟɥɹ ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ 
 

ɍɫɥɨɜɢɟ ɜɵɛɨɪɚ Ɍɢɩ Ɉɉɇ Ɋɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

Uɭɫɬ ≤ Uɧɨɦ 
Ɉɉɇ-ɊɄ-35/40,5 

-10-760ɍɏɅ1 
Uɭɫɬ = 35 ɤȼ Uɧɨɦ = 35 ɤȼ 

 
5 Ƚɪɨɡɨɡɚɳɢɬɚ ɜɨɡɞɭɲɧɨɣ ɥɢɧɢɢ 
 
Ɉɫɧɨɜɧɵɦ ɫɪɟɞɫɬɜɨɦ ɝɪɨɡɨɡɚɳɢɬɵ ɹɜɥɹɟɬɫɹ ɩɨɞɜɟɫɤɚ ɝɪɨɡɨɡɚɳɢɬɧɨɝɨ 

ɬɪɨɫɚ. ɋɨɝɥɚɫɧɨ ɉɍɗ, ȼɅ 35 ɤȼ ɫ ɠɟɥɟɡɨɛɟɬɨɧɧɵɦɢ ɨɩɨɪɚɦɢ ɡɚɳɢɳɚɸɬɫɹ ɬɪɨ-

ɫɚɦɢ ɬɨɥɶɤɨ ɧɚ ɩɨɞɯɨɞɚɯ ɤ ɩɨɞɫɬɚɧɰɢɹɦ ɞɥɢɧɧɨɣ 1 – 2 ɤɦ [14]. Ʉɚɤ ɨɬɦɟɱɚɥɨɫɶ 

ɪɚɧɟɟ, ɞɥɹ ɡɚɳɢɬɵ ɨɬ ɝɪɨɡɨɜɵɯ ɹɜɥɟɧɢɣ ɜɵɛɪɚɥɢ ɬɪɨɫ ɆɁ-8,0-ȼ-Ɉɀ-ɇ-Ɋ, ɬɟɯ-

ɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɨɬɨɪɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 19 [5]. 

 
Ɍɚɛɥɢɰɚ 19 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɪɨɡɨɬɪɨɫɚ ɆɁ-8,0-ȼ-Ɉɀ-ɇ-Ɋ 
 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ Ɂɧɚɱɟɧɢɟ 
ɉɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɦɦ2 44,54 
Ɋɚɫɱɟɬɧɚɹ ɦɚɫɫɚ ɬɪɨɫɚ Ʉɝ/ɤɦ 366 
ȼɟɫ ɨɞɧɨɝɨ ɦɟɬɪɚ ɬɪɨɫɚ Ʉɝ/ɦ 0,366 
ɇɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɦɦ 8 
Ɇɟɯɚɧɢɱɟɫɤɚɹ ɪɚɫɱɟɬɧɚɹ ɩɪɨɱɧɨɫɬɶ ɧɚ ɪɚɡɪɵɜ ɤɇ 83,712 
Ɇɚɤɫɢɦɚɥɶɧɚɹ ɞɨɩɭɫɬɢɦɚɹ ɪɚɫɬɹɝɢɜɚɸɳɚɹ ɧɚɝɪɭɡɤɚ ɤɇ 50,227 
ɋɪɟɞɧɟɷɤɫɩɥɭɚɬɚɰɢɨɧɧɚɹ ɧɚɝɪɭɡɤɚ ɤɇ 29,299 
Ɇɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ ɇ/ɦɦ2·104 19,6 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ 
ɥɢɧɟɣɧɨɝɨ ɪɚɫɲɢɪɟɧɢɹ 1/°·10–6 1,85 

ɋɪɨɤ ɫɥɭɠɛɵ, ɧɟ ɦɟɧɟɟ ɥɟɬ 40 
Ⱥɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ 1 ɤɦ ɬɪɨɫɚ ɩɨɫɬɨɹɧɧɨɦɭ 
ɬɨɤɭ ɩɪɢ 20 °ɋ, ɧɟ ɛɨɥɟɟ 

Ɉɦ 3,75 

ɂɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ 1 ɤɦ ɬɪɨɫɚ Ɉɦ 0,39 
Ɍɟɪɦɢɱɟɫɤɚɹ ɫɬɨɣɤɨɫɬɶ ɄɁ ɤȺ2·ɫ 12,39 
ɍɞɟɥɶɧɚɹ ɬɟɩɥɨɟɦɤɨɫɬɶ Ⱦɠ/ɤɝ·ɝɪɚɞ 462 
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Ɉɬ ɩɨɞɫɬɚɧɰɢɢ № 63 «Ȼɨɪɨɞɢɧɨ 35/10 ɤȼ» ɞɨ ɭɝɥɨɜɨɣ ɚɧɤɟɪɧɨɣ ɨɩɨɪɵ 

№ 8 ɛɭɞɟɬ ɩɨɞɜɟɲɟɧ ɬɪɨɫ ɞɥɢɧɨɣ 1328 ɦ. Ɉɬ ɩɨɞɫɬɚɧɰɢɢ № 66 «ɋɨɜɟɬɫɤɚɹ ɏɚ-

ɤɚɫɢɹ 35/10 ɤȼ» ɞɨ ɭɝɥɨɜɨɣ ɚɧɤɟɪɧɨɣ ɨɩɨɪɵ № 119 ɛɭɞɟɬ ɩɨɞɜɟɲɟɧ ɬɪɨɫ ɞɥɢ-

ɧɨɣ 1151 ɦ. ȼ ɢɬɨɝɟ ɞɥɹ ɩɨɞɜɟɫɤɢ ɬɪɨɫɚ ɩɪɢ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ȼɅ-35 ɤȼ ɩɨɬɪɟ-

ɛɭɟɬɫɹ 2479 ɦ. 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɡɚɳɢɬɧɵɣ ɭɝɨɥ ɜɟɪɯɧɟɣ ɬɪɚɜɟɪɫɵ: 
 

ɜ
ɩɜ

ɬɫ ɩ ɬ

D
arctg

H


 


 
,                                                                                                         (50) 

 
ɝɞɟ Dɜ – ɞɥɢɧɚ ɜɟɪɯɧɟɣ ɬɪɚɜɟɪɫɵ ɨɩɨɪɵ (ɢɡ ɪɢɫɭɧɤɚ 10, Dɜ = 1 ɦ); 

       ɇɬɫ – ɜɵɫɨɬɚ ɬɪɨɫɨɫɬɨɣɤɢ (ɢɡ ɪɢɫɭɧɤɚ 10, ɇɬɫ = 2 ɦ); 

       λɩ – ɜɵɫɨɬɚ ɝɢɪɥɹɧɞɵ ɢɡɨɥɹɬɨɪɨɜ (λɩ = 0,6 ɦ). 

       λɬ – ɜɵɫɨɬɚ ɡɚɠɢɦɚ ɢ ɭɡɥɚ ɤɪɟɩɥɟɧɢɹ ɬɪɨɫɚ (λɬ = 0,251 ɦ). 

 
1

23
2 0,6 0,251

o
ɩɜ arctg  

 
. 

 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɦɚɤɫɢɦɚɥɶɧɵɣ ɡɚɳɢɬɧɵɣ ɭɝɨɥ ɜɟɪɯɧɟɣ ɬɪɚɜɟɪɫɵ ɫɨɫɬɚɜ-

ɥɹɟɬ 23°, ɱɬɨ ɧɟ ɩɪɟɜɵɲɚɟɬ ɞɨɩɭɫɬɢɦɵɟ 30°, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɬɪɟɛɨɜɚɧɢɟ ɉɍɗ 

[14] ɜɵɩɨɥɧɹɸɬɫɹ ɢ ɧɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɭɜɟɥɢɱɢɜɚɬɶ ɜɵɫɨɬɭ ɬɪɨɫɨɫɬɨɣɤɢ. 

 
6 Ɋɚɫɱɟɬ ɡɚɬɪɚɬ ɧɚ ɪɟɤɨɧɫɬɪɭɤɰɢɸ ɜɨɡɞɭɲɧɨɣ ɥɢɧɢɢ ɢ ɡɚɦɟɧɭ 
   ɤɨɦɦɭɬɚɰɢɨɧɧɨ-ɡɚɳɢɬɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
6.1 Ɋɚɫɱɟɬ ɡɚɬɪɚɬ ɧɚ ɪɟɤɨɧɫɬɪɭɤɰɢɸ ɜɨɡɞɭɲɧɨɣ ɥɢɧɢɢ 
 
Ⱦɥɹ ɪɚɫɱɟɬɚ ɡɚɬɪɚɬ ɧɚ ɪɟɤɨɧɫɬɪɭɤɰɢɸ ȼɅ-35 ɤȼ ɜɵɛɢɪɚɟɦ ɦɟɬɨɞ ɭɤɪɭɩ-

ɧɟɧɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɫɬɨɢɦɨɫɬɢ. ɍɤɪɭɩɧɟɧɧɵɟ ɫɬɨɢɦɨɫɬɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɷɥɟɤ-

ɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ ɧɚɩɪɹɠɟɧɢɟɦ 35 ɤȼ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɨɰɟɧɤɢ ɩɪɟɞɩɨɥɚɝɚɟ-

ɦɨɝɨ ɨɛɴɟɦɚ ɢɧɜɟɫɬɢɰɢɣ ɜ ɫɨɨɪɭɠɟɧɢɟ ɥɢɧɢɣ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ ɩɪɢ ɪɟɤɨɧ-

ɫɬɪɭɤɰɢɢ ȼɅ. 

ɇɚɫɬɨɹɳɢɣ ɦɟɬɨɞ ɜɫɟ ɜɨɡɦɨɠɧɵɟ ɡɚɬɪɚɬɵ ɧɟ ɡɚɯɜɚɬɵɜɚɟɬ, ɧɨ, ɞɨɜɨɥɶɧɨ 

ɧɟɩɥɨɯɨ ɦɨɠɟɬ ɞɚɬɶ ɨɰɟɧɤɭ ɫɬɨɢɦɨɫɬɢ ɞɟɦɨɧɬɚɠɧɵɣ ɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ ɫ 

ɭɱɟɬɨɦ ɪɚɡɥɢɱɧɵɯ ɭɫɥɨɠɧɹɸɳɢɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ. 
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ɋɬɨɢɦɨɫɬɢ ɭɤɪɭɩɧɟɧɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɥɢɧɢɢ ɷɥɟɤɬɪɨɩɟɪɟ-

ɞɚɱɢ ɧɚɩɪɹɠɟɧɢɟɦ 35 ɤȼ ɩɪɨɟɤɬɢɪɭɟɬɫɹ ɫ ɰɟɥɶɸ ɨɛɟɫɩɟɱɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɢɹ 

ɭɤɪɭɩɧɟɧɧɵɯ ɫɬɨɢɦɨɫɬɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ ɧɨɜɵɦ ɩɪɨɟɤɬ-

ɧɵɦ ɪɟɲɟɧɢɹɦ ɢ ɬɟɯɧɨɥɨɝɢɹɦ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɫɨɜɪɟɦɟɧɧɨɦɭ 

ɭɪɨɜɧɸ ɛɚɡɢɫɧɵɯ ɰɟɧ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ, ɚ ɬɚɤɠɟ ɭɤɪɭɩɧɟɧɧɵɯ ɩɨɤɚɡɚɬɟɥɢ ɫɬɨɢ-

ɦɨɫɬɢ ɫɥɭɠɚɬ ɞɥɹ ɨɰɟɧɤɢ ɜɨɡɦɨɠɧɨɝɨ ɨɛɴɟɦɚ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ ɜ ɫɨɨɪɭ-

ɠɟɧɢɟ ȼɅ ɩɪɢ ɟɟ ɪɟɤɨɧɫɬɪɭɤɰɢɢ [25]. 

ɉɨɤɚɡɚɬɟɥɢ ɫɬɨɢɦɨɫɬɢ ɷɥɟɦɟɧɬɨɜ ɷɥɟɤɬɪɨɫɟɬɟɣ ɢ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɫɢɫɬɟɦ 

ɩɪɢɧɹɬɵɦ ɜ ɛɚɡɢɫɧɨɦ ɭɪɨɜɧɟ ɰɟɧ ɧɚ 01.01.2000 ɝ. ɛɟɡ ɇȾɋ. 

Ɂɚɬɪɚɬɵ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ȼɅ-35 ɤȼ ɫɭɦɦɢɪɭɟɬɫɹ ɢɡ [25]: 

ɚ) ɩɨɞɝɨɬɨɜɤɚ ɬɪɚɫɫɵ ȼɅ; 

ɛ) ɭɫɬɚɧɨɜɤɚ  ɨɩɨɪ; 

ɜ) ɩɪɨɬɹɠɤɚ ɢ ɦɨɧɬɚɠ ɩɪɨɜɨɞɨɜ; 

ɝ) ɩɪɨɬɹɠɤɚ ɢ ɦɨɧɬɚɠ ɝɪɨɡɨɡɚɳɢɬɧɨɝɨ ɬɪɨɫɚ. 

ɞ) ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɚ ɦɚɬɟɪɢɚɥɨɜ. 

ɉɨɦɢɦɨ ɨɫɧɨɜɧɵɯ ɡɚɬɪɚɬ ɧɚ ɪɟɤɨɧɫɬɪɭɤɰɢɸ ȼɅ, ɫɭɳɟɫɬɜɭɸɬ ɞɨɩɨɥɧɢ-

ɬɟɥɶɧɵɟ. ɋɪɟɞɧɢɟ ɡɧɚɱɟɧɢɹ ɷɬɢɯ ɡɚɬɪɚɬ ɨɬ ɛɚɡɢɫɧɨɣ ɫɬɨɢɦɨɫɬɢ ȼɅ [25]: 

ɚ) 3,3 % – ɜɪɟɦɟɧɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɢ ɡɞɚɧɢɹ; 

ɛ) 5 – 6 % – ɩɪɨɱɢɟ ɡɚɬɪɚɬɵ ɢ ɪɚɛɨɬɵ; 

ɜ) 2,6 – 3,18 % – ɫɨɞɟɪɠɚɧɢɟ ɫɥɭɠɛɵ ɡɚɤɚɡɱɢɤɚ-ɡɚɫɬɪɨɣɳɢɤɚ, ɫɬɪɨɢɬɟɥɶ-

ɧɵɣ ɤɨɧɬɪɨɥɶ; 

ɝ) 7,5 – 8,5 % – ɩɪɨɟɤɬɧɨ-ɢɡɵɫɤɚɬɟɥɶɫɤɢɟ ɪɚɛɨɬɵ, ɡɚɬɪɚɬɵ ɧɚ ɩɪɨɜɟɞɟɧɢɟ 

ɷɤɫɩɟɪɬɢɡɵ ɩɪɨɟɤɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɢ ɚɜɬɨɪɫɤɢɣ ɧɚɞɡɨɪ (ɩɪɢ ɨɫɭɳɟɫɬɜɥɟɧɢɢ 

ɧɨɜɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ – 8 %). 

ȼ ɢɬɨɝɟ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɡɚɬɪɚɬɵ ɫɨɫɬɚɜɥɹɸɬ 18,4 %. 

Ɋɚɫɱɟɬ ɞɟɦɨɧɬɚɠɚ ɢ ɦɨɧɬɚɠɚ ȼɅ-35 ɤȼ ɩɨ ɭɤɪɭɩɧɟɧɧɵɦ ɩɨɤɚɡɚɬɟɥɹɦ 

ɫɬɨɢɦɨɫɬɢ ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɬɚɛɥɢɰɟ 20 ɢ 21, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
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Ɍɚɛɥɢɰɚ 20 – Ɋɚɫɱɟɬ ɞɟɦɨɧɬɚɠɚ ȼɅ-35 ɤȼ ɩɨ ɭɤɪɭɩɧɟɧɧɵɦ ɩɨɤɚɡɚɬɟɥɹɦ ɫɬɨɢ-
ɦɨɫɬɢ 
 

ɋɨɫɬɚɜɥɹɸɳɢɟ ɡɚɬɪɚɬ 
ȼɟɥɢɱɢɧɚ, 

ɦ3 (ɤɦ) 
ɋɬɨɢɦɨɫɬɶ, ɬɵɫ. 

ɪɭɛ./ɦ3 (ɤɦ) 
ȼɟɥɢɱɢɧɚ ɡɚɬɪɚɬ, 

ɬɵɫ. ɪɭɛ. 
1 2 3 4 

Ⱦɟɦɨɧɬɚɠ ɩɪɨɦɟɠɭɬɨɱɧɵɯ 
ɞɟɪɟɜɹɧɧɵɯ ɨɩɨɪ 

162,24 0,52 84,365 

Ⱦɟɦɨɧɬɚɠ ɚɧɤɟɪɧɵɯ 
ɞɟɪɟɜɹɧɧɵɯ ɨɩɨɪ 

42 1,28 53,76 

Ⱦɟɦɨɧɬɚɠ ɩɪɨɜɨɞɚ (21,206) (5,85) 124,055 
ɂɬɨɝɨ (ɩɨ ɛɚɡɢɫɧɵɦ  
ɩɨɤɚɡɚɬɟɥɹɦ)  – 262,18 

Ʉɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɜɨɞɚ ɰɟɧɚ ɧɚ 
2021 ɝ. ɞɥɹ ɞɟɦɨɧɬɚɠɧɵɯ 
ɪɚɛɨɬ 

5,15 – 1350,227 

ɋ ɭɱɟɬɨɦ ɇȾɋ 20 % – 1620,272 
ɂɬɨɝɨ – – 1620,272 

 
Ɂɚɬɪɚɬɵ ɨɬɞɟɥɶɧɨ ɩɨ ɫɨɫɬɚɜɥɹɸɳɢɦ ɡɚɬɪɚɬ ɛɭɞɟɦ ɪɚɫɫɱɢɬɵɜɚɬɶ ɩɨ ɨɛ-

ɳɟɣ ɮɨɪɦɭɥɟ: 
 

(2) (3)Ɂ   . 
 
Ɂɚɬɪɚɬɵ ɧɚ ɞɟɦɨɧɬɚɠ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɞɟɪɟɜɹɧɧɵɯ ɨɩɨɪ: 
 
162,24 0,52 84,365   ɬɵɫ. ɪɭɛ. 
 
Ɂɚɬɪɚɬɵ ɧɚ ɞɟɦɨɧɬɚɠ ɚɧɤɟɪɧɵɯ ɞɟɪɟɜɹɧɧɵɯ ɨɩɨɪ: 
 
42 1,28 53,76   ɬɵɫ. ɪɭɛ. 
 
Ɂɚɬɪɚɬɵ ɧɚ ɞɟɦɨɧɬɚɠ ɩɪɨɜɨɞɚ: 
  
(21,206) (5,85) 124,055   ɬɵɫ. ɪɭɛ. 
 
ɂɬɨɝɨɜɚɹ ɜɟɥɢɱɢɧɚ ɡɚɬɪɚɬ ɞɟɦɨɧɬɚɠɚ ȼɅ-35 ɤȼ ɫ ɭɱɟɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬɚ 

ɩɟɪɟɜɨɞɚ ɰɟɧɚ ɧɚ 2021 ɝ. ɞɥɹ ɞɟɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɫ ɭɱɟɬɨɦ ɇȾɋ: 

  
(84,365 53,76 124,055) 5,15 1,2 1620,272      ɬɵɫ. ɪɭɛ. 
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Ɍɚɛɥɢɰɚ 21 – Ɋɚɫɱɟɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ȼɅ-35 ɤȼ ɩɨ ɭɤɪɭɩɧɟɧɧɵɦ ɩɨɤɚɡɚɬɟɥɹɦ 
ɫɬɨɢɦɨɫɬɢ 
 

ɋɨɫɬɚɜɥɹɸɳɢɟ ɡɚɬɪɚɬ 
ȼɟɥɢɱɢɧɚ, 

ɟɞ. ɢɡɦ. 
ɋɬɨɢɦɨɫɬɶ, 
ɬɵɫ. ɪɭɛ./ɤɦ 

ȼɟɥɢɱɢɧɚ 
ɡɚɬɪɚɬ, ɬɵɫ. ɪɭɛ. 

1 2 3 4 
Ȼɚɡɢɫɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɫɬɨɢɦɨɫɬɢ ȼɅ  21,206 658 13953,548 
ɋɬɨɢɦɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ȼɅ 
(ɫ ɭɱɟɬɨɦ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɡɚɬɪɚɬ, 
ɫɨɩɭɬɫɬɜɭɸɳɢɯ ɫɬɪɨɢɬɟɥɶɫɬɜɭ) 

18,4 % – 16521 

Ʉɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɜɨɞɚ ɰɟɧ ɧɚ 
2021 ɝ. ɞɥɹ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ 
ɪɚɛɨɬ 

5,75 – 94995,75 

ɋ ɭɱɟɬɨɦ ɇȾɋ 20 % – 113994,9 
ɂɬɨɝɨ – – 113994,9 

 
Ɉɫɧɨɜɧɵɟ ɡɚɬɪɚɬɵ ɛɚɡɢɫɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɫɬɨɢɦɨɫɬɢ ȼɅ: 
 
21,206 658 13953,548   ɬɵɫ. ɪɭɛ. 
 
ȼɟɥɢɱɢɧɚ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɡɚɬɪɚɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ȼɅ: 
 
13953,548 1,184 16521   ɬɵɫ. ɪɭɛ. 
 
ɂɬɨɝɨɜɚɹ ɜɟɥɢɱɢɧɚ ɡɚɬɪɚɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ȼɅ-35 ɤȼ ɫ ɭɱɟɬɨɦ ɤɨɷɮɮɢɰɢ-

ɟɧɬɚ ɩɟɪɟɜɨɞɚ ɰɟɧɚ ɧɚ 2021 ɝ. ɞɥɹ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ȼɅ ɫ ɭɱɟɬɨɦ 

ɇȾɋ: 

  
16521 5,75 1,2 113994,9    ɬɵɫ. ɪɭɛ. 
 
ɋɭɦɦɚ ɞɟɦɨɧɬɚɠɚ ɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɪɟɤɨɧɫɬɪɭɢɪɭɟɦɨɣ ȼɅ-35 ɤȼ ɫ ɭɱɟ-

ɬɨɦ ɇȾɋ: 

 
1620,272 113994,9 115615,17   ɬɵɫ. ɪɭɛ. 

 
6.2 Ɋɚɫɱɟɬ ɡɚɬɪɚɬ ɧɚ ɡɚɦɟɧɭ ɤɨɦɦɭɬɚɰɢɨɧɧɨ-ɡɚɳɢɬɧɨɝɨ 
      ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
ɋɨɫɬɚɜɢɦ ɜɟɞɨɦɨɫɬɶ ɫɬɨɢɦɨɫɬɢ ɤɨɦɦɭɬɚɰɢɨɧɧɨ-ɡɚɳɢɬɧɨɝɨ ɨɛɨɪɭɞɨɜɚ-

ɧɢɹ ɜ ɬɚɛɥɢɰɟ 22. ɋɬɨɢɦɨɫɬɶ ɤɨɦɦɭɬɚɰɢɨɧɧɨ-ɡɚɳɢɬɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɭɤɚ-

ɡɚɧɚ ɫ ɭɱɟɬɨɦ ɇȾɋ [21 – 24]. 
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Ɍɚɛɥɢɰɚ 22 – ȼɟɞɨɦɨɫɬɶ ɫɬɨɢɦɨɫɬɢ ɤɨɦɦɭɬɚɰɢɨɧɧɨ-ɡɚɳɢɬɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 

ɇɚɡɜɚɧɢɟ 
ɨɛɨɪɭɞɨɜɚɧɢɹ 

Ɂɚɜɨɞ-ɢɡɝɨɬɨɜɢɬɟɥɶ 
ɋɬɨɢɦɨɫɬɶ, 

ɬɵɫ. ɪɭɛ./ɲɬ. 
Ʉɨɥɢɱɟ-
ɫɬɜɨ, ɲɬ. 

ɋɬɨɢɦɨɫɬɶ, 
ɬɵɫ. ɪɭɛ. 

1 2 3 4 5 
ɉɨɞɫɬɚɧɰɢɹ № 63 «Ȼɨɪɨɞɢɧɨ 35/10 ɤȼ» 
Ɋɚɡɴɟɞɢɧɢɬɟɥɶ 
ɊȽɉ-1ɛ-
35.II /1000ɍɏɅ1 

ɁȺɈ «Ɂɚɜɨɞ 
ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ» 

 
50,845 

 
3 152,535 

ȼɵɤɥɸɱɚɬɟɥɶ 
ɷɥɟɝɚɡɨɜɵɣ ȼȽȻɗ-35-
630/12,5 ɍɏɅ1 

ɈɈɈ «Ȼɟɪɟɡɨɜɫɤɢɣ 
Ɂɚɜɨɞ ɉɨɞɫɬɚɧɰɢɹ» 

1570 1 1570 

ɉɨɞɫɬɚɧɰɢɹ № 66 «ɋɨɜɟɬɫɤɚɹ ɏɚɤɚɫɢɹ 35/10 ɤȼ» 

Ɋɚɡɴɟɞɢɧɢɬɟɥɶ 
ɊȽɉ-2-35.II /1000ɍɏɅ1 

ɁȺɈ «Ɂɚɜɨɞ 
ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ» 
63,626 1 63,626 

ɉɪɟɞɨɯɪɚɧɢɬɟɥɶ 
ɉɄɌ-1ɋɉ-VɄ-35/40,5-
40-25-ɍ1. 

ɈȺɈ «Ʉɭɪɫɤɢɣ 
ɷɥɟɤɬɪɨɚɩɩɚɪɚɬɧɵɣ 

ɡɚɜɨɞ» 
15,372 3 46,116 

Ɉɝɪɚɧɢɱɢɬɟɥɶ  
ɉɟɪɟɧɚɩɪɹɠɟɧɢɹ 
Ɉɉɇ-ɊɄ-35/40,5 
-10-760ɍɏɅ1 

ɈɈɈ «Ɍɚɜɪɢɞɚ 
ɷɥɟɤɬɪɢɤ» 

16,336 3 49,008 

ɂɬɨɝɨ: 1881,285 
 
ɋɬɨɢɦɨɫɬɶ ɪɚɛɨɬ ɩɨ ɡɚɦɟɧɟ ɤɨɦɦɭɬɚɰɢɨɧɧɨ-ɡɚɳɢɬɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ 

ɉȺɈ «Ɋɨɫɫɟɬɢ ɋɢɛɢɪɶ» – «ɏɚɤɚɫɷɧɟɪɝɨ ɫɨɫɬɚɜɥɹɟɬ 20 % ɨɬ ɫɬɨɢɦɨɫɬɢ ɷɥɟɤ-

ɬɪɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ: 

 
1881,285 1,2 2257,542   ɬɵɫ. ɪɭɛ. 
 
ɂɬɨɝɨɜɚɹ ɫɬɨɢɦɨɫɬɶ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ȼɅ ɢ ɡɚɦɟɧɵ ɤɨɦɦɭɬɚɰɢɨɧɧɨ-ɡɚ-

ɳɢɬɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɭɱɟɬɨɦ ɇȾɋ: 

 
115615,17 2257,542 117872,71   ɬɵɫ. ɪɭɛ. 
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ɁȺɄɅɘɑȿɇɂȿ 
 

ȼ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɟ ɩɪɟɞɫɬɚɜɥɟɧ ɩɪɨɟɤɬ ɩɨ ɪɟɤɨɧ-

ɫɬɪɭɤɰɢɢ ɜɨɡɞɭɲɧɨɣ ɥɢɧɢɢ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɧɚɞɟɠɧɨɫɬɢ ɜɧɟɲ-

ɧɟɝɨ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɫɟɥɚ ɋɨɜɟɬɫɤɚɹ ɏɚɤɚɫɢɹ. 

Ȼɵɥɨ ɩɪɢɧɹɬɨ ɪɟɲɟɧɢɟ ɜɵɛɪɚɬɶ ɨɞɧɨɰɟɩɧɵɟ ɨɩɨɪɵ ɧɚ ɫɨɜɪɟɦɟɧɧɵɯ ɫɟɤ-

ɰɢɨɧɢɪɨɜɚɧɧɵɯ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɫɬɨɣɤɚɯ ɫ ɭɱɟɬɨɦ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɢ 

ɉɍɗ-7. 

ɉɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɜɨɡɞɭɲɧɨɣ ɥɢɧɢɢ ɞɥɹ ɜɵ-

ɛɨɪɚ ɩɪɨɜɨɞɚ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɧɚ ɜɵɛɪɚɧɧɵɯ ɨɩɨɪɚɯ ɛɭɞɟɬ ɩɨɞɜɟɲɟɧ ɩɪɨɜɨɞ 

Ⱥɋ 35/6,2 ɢ ɝɪɨɡɨɡɚɳɢɬɧɵɣ ɬɪɨɫ ɆɁ-8,0-ȼ-Ɉɀ-ɇ-Ɋ. 

ɉɪɨɢɡɜɟɞɟɧ ɜɵɛɨɪ ɜ ɩɨɥɶɡɭ ɫɬɟɤɥɹɧɧɵɯ ɢɡɨɥɹɬɨɪɨɜ ɬɢɩɚ ɉɋ-70ȿ ɩɨ ɦɢ-

ɧɢɦɚɥɶɧɨɣ ɪɚɡɪɭɲɚɸɳɟɣ ɧɚɝɪɭɡɤɟ ɢ ɧɚɩɪɹɠɟɧɢɸ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɩɪɨɜɟɪɟɧɵ ɩɪɨɥɟɬɵ ɦɟɠɞɭ ɨɩɨɪɚɦɢ 

ɢ ɜɵɛɪɚɧɚ ɥɢɧɟɣɧɚɹ ɚɪɦɚɬɭɪɚ. 

Ⱦɥɹ ɡɚɳɢɬɵ ɧɨɜɨɣ ɥɢɧɢɢ ɛɵɥɨ ɜɵɛɪɚɧɨ ɫɨɜɪɟɦɟɧɧɨɟ ɤɨɦɦɭɬɚɰɢɨɧɧɨ-

ɡɚɳɢɬɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ. 

ɉɨ ɭɤɪɭɩɧɟɧɧɵɦ ɩɨɤɚɡɚɬɟɥɹɦ ɫɬɨɢɦɨɫɬɢ ɛɵɥɢ ɪɚɫɫɱɢɬɚɧɵ ɤɚɩɢɬɚɥɨɜɥɨ-

ɠɟɧɢɹ ɧɚ ɪɟɤɨɧɫɬɪɭɤɰɢɸ ȼɅ ɢ ɤɨɦɦɭɬɚɰɢɨɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɭɱɟɬɨɦ ɇȾɋ, 

ɤɨɬɨɪɵɟ ɫɨɫɬɚɜɢɥɢ: 

• ɇɚ ɞɟɦɨɧɬɚɠ ɢ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ȼɅ – 115615,17 ɬɵɫ. ɪɭɛ.; 

• ɇɚ ɡɚɦɟɧɭ ɤɨɦɦɭɬɚɰɢɨɧɧɨ-ɡɚɳɢɬɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ – 2257,542 ɬɵɫ. 

ɪɭɛ.; 

• Ɉɛɳɚɹ ɫɭɦɦɚ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɣ ɫɨɫɬɚɜɥɹɟɬ – 117872,71 ɬɵɫ. ɪɭɛ. 
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ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈȼȺɇɇɕɏ ɂɋɌɈɑɇɂɄɈȼ 
 

1 ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ 13.03.02 «ɗɥɟɤ-

ɬɪɨɷɧɟɪɝɟɬɢɤɚ ɢ ɷɥɟɤɬɪɨɬɟɯɧɢɤɚ» : ɦɟɬɨɞ. ɭɤɚɡɚɧɢɹ / ɫɨɫɬ. ɇ. ȼ. Ⱦɭɥɟɫɨɜɚ ; ɋɢɛ. 

ɮɟɞɟɪ. ɭɧ-ɬ, ɏɌɂ – ɮɢɥɢɚɥ ɋɎɍ. – Ⱥɛɚɤɚɧ : Ɋɟɞ.-ɢɡɞ. ɫɟɤɬɨɪ ɏɌɂ – ɮɢɥɢɚɥɚ 

ɋɎɍ, 2017. – 62 ɫ. 

2 ɋɌɈ 4.2–07–2014. ɋɢɫɬɟɦɚ ɦɟɧɟɞɠɦɟɧɬɚ ɤɚɱɟɫɬɜɚ. Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ 

ɤ ɩɨɫɬɪɨɟɧɢɸ, ɢɡɥɨɠɟɧɢɸ ɢ ɨɮɨɪɦɥɟɧɢɸ ɞɨɤɭɦɟɧɬɨɜ ɭɱɟɛɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ 

[Ɍɟɤɫɬ] – Ʉɪɚɫɧɨɹɪɫɤ : ɂɉɄ ɋɎɍ, 2014. – 60 ɫ.. 

3 ɈɈɈ «ɉɈ «ɗɧɟɪɝɨɠɟɥɟɡɨɛɟɬɨɧɢɧɜɟɫɬ». ɇɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɚɹ 

ɥɚɛɨɪɚɬɨɪɢɹ ɤɨɧɫɬɪɭɤɰɢɹ ɷɥɟɤɬɪɨɫɟɬɟɜɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

https://www.nilkes.ru. 

4 ɉɟɪɜɚɹ ɦɟɬɢɡɧɚɹ ɤɨɦɩɚɧɢɹ. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

https://www.ps25.ru/product/grozotros-mz-80-v-ozh-n-r-/. 

5 ɈɈɈ «ɗɧɟɪɝɨɫɟɪɜɢɫ». ɉɪɟɡɟɧɬɚɰɢɹ ɝɪɨɡɨɡɚɳɢɬɧɨɝɨ ɬɪɨɫɚ ɆɁ. – Ɋɟ-

ɠɢɦ ɞɨɫɬɭɩɚ: http://energoservise.com/files/Grozotros_MZ.pdf. 

6 Ⱦɨɦɢɤ ɷɥɟɤɬɪɢɤɚ.  ɋɪɚɜɧɟɧɢɟ ȼɅ 35 ɤȼ ɢ ȼɅɁ 35 ɤȼ. ɋɬɪɨɢɬɟɥɶɫɬɜɨ 

ȼɅɁ ɜɵɫɤɨɤɨɜɨɥɶɬɧɵɦ ɋɂɉ-3 – ɨɩɨɪɵ, ɬɪɚɜɟɪɫɵ, ɢɡɨɥɹɬɨɪɵ ɢ ɡɚɠɢɦɵ. – Ɋɟ-

ɠɢɦ ɞɨɫɬɭɩɚ:  https://domikelectrica.ru/sravnenie-vl-35kv-i-vlz-35kv. 

7 Ʉɚɬɚɥɨɝ ɩɪɨɞɭɤɰɢɢ. Ʉɨɦɩɨɡɢɬɧɵɟ ɨɩɨɪɵ ȼɅ. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

http://fenix88.com/documents/ol_doc/kompozitnie-opori-2016.pdf. 

8 Ɉɫɨɛɟɧɧɨɫɬɢ ɦɨɧɬɚɠɚ ɤɨɦɩɨɡɢɬɧɵɯ ɨɩɨɪ ȼɅ. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

https://elektro-montagnik.ru/?address=labs/lab7/&page=page2. 

9 ȺɈ ɇɉɈ «ɂɡɨɥɹɬɨɪ». – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: https://www.izolyator.ru/line/lk-

70-35-iii.  

10 ȺɈ «ɘɠɧɨɭɪɚɥɶɫɤɢɣ ɚɪɦɚɬɭɪɧɨ-ɢɡɨɥɹɬɨɪɧɵɣ ɡɚɜɨɞ». – Ɋɟɠɢɦ ɞɨ-

ɫɬɭɩɚ: http://www.aiz.ru. 

11 ɉɟɪɟɞɚɱɚ ɢ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ : ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ 

/ Ⱥ.Ⱥ. Ƚɟɪɚɫɢɦɟɧɤɨ, ȼ.Ɍ. Ɏɟɞɢɧ. – 4-ɟ ɢɡɞ., ɫɬɟɪ. – Ɇ. : ɄɇɈɊɍɋ, 2014. – 648 

ɫ. – (Ȼɚɤɚɥɚɜɪɢɚɬ). 

https://www.nilkes.ru/
https://www.ps25.ru/product/grozotros-mz-80-v-ozh-n-r-/
http://energoservise.com/files/Grozotros_MZ.pdf
https://domikelectrica.ru/sravnenie-vl-35kv-i-vlz-35kv
http://fenix88.com/documents/ol_doc/kompozitnie-opori-2016.pdf
https://elektro-montagnik.ru/?address=labs/lab7/&page=page2
https://www.izolyator.ru/line/lk-70-35-iii
https://www.izolyator.ru/line/lk-70-35-iii
http://www.aiz.ru/
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12 ɋɯɟɦɚ ɢ ɩɪɨɝɪɚɦɦɚ ɩɟɪɫɩɟɤɬɢɜɧɨɝɨ ɪɚɡɜɢɬɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ Ɋɟɫ-

ɩɭɛɥɢɤɢ ɏɚɤɚɫɢɹ ɧɚ 2020 – 2024 ɝɨɞɵ. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

https://docs.cntd.ru/document/553273908. 

13 ɒɤɨɥɚ ɞɥɹ ɷɥɟɤɬɪɢɤɚ. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://electricalschool.info 

info/main/lighting/478-vybor- sechenija-kabelja-i-provoda.html. 

14 ɉɪɚɜɢɥɚ ɭɫɬɪɨɣɫɬɜɚ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ [Ɍɟɤɫɬ]. – 7-ɟ ɢɡɞɚɧɢɟ. – ɋɉɛ.: 

ɂɡɞɚɬɟɥɶɫɬɜɨ ȾȿȺɇ, 2013. – 701 ɫ. 

15 ɋɩɪɚɜɨɱɧɢɤ ɩɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ / ɩɨɞ ɪɟɞ. Ⱦ. Ʌ. 

Ɏɚɣɛɢɫɨɜɢɱɚ. – 4-ɟ ɢɡɞ., ɩɟɪɟɪɚɛ. ɢ ɞɨɩ. – Ɇ. :ɗɇȺɋ, 2017. – 376 ɫ. : ɢɥ. 
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Ȼɚɤɚɥɚɜɪɫɤɚɹ ɪɚɛɨɬɚ ɜɵɩɨɥɧɟɧɚ ɦɧɨɣ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ. ɂɫɩɨɥɶɡɨɜɚɧɧɵɟ 

ɜ ɪɚɛɨɬɟ ɦɚɬɟɪɢɚɥɵ ɢ ɤɨɧɰɟɩɰɢɢ ɢɡ ɨɩɭɛɥɢɤɨɜɚɧɧɨɣ ɧɚɭɱɧɨɣ ɥɢɬɟɪɚɬɭɪɵ ɢ 

ɞɪɭɝɢɯ ɢɫɬɨɱɧɢɤɨɜ ɢɦɟɸɬ ɫɫɵɥɤɢ ɧɚ ɧɢɯ. 

 
Ɉɬɩɟɱɚɬɚɧɨ ɜ       1      ɷɤɡɟɦɩɥɹɪɟ. 
 
Ȼɢɛɥɢɨɝɪɚɮɢɹ     25    ɧɚɢɦɟɧɨɜɚɧɢɣ. 
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