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ɊȿɎȿɊȺɌ 

 

Ɋɚɛɨɬɚ ɧɚ ɬɟɦɭ «Ɋɟɤɨɧɫɬɪɭɤɰɢɹ ɜɧɟɲɧɟɝɨ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ 

ɫ. Ʉɨɦɦɭɧɚɪ» ɫɨɞɟɪɠɢɬ 80 ɫɬɪɚɧɢɰ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 17 ɪɢɫɭɧɤɨɜ, 19 

ɬɚɛɥɢɰ,  21 ɢɫɩɨɥɶɡɨɜɚɧɧɵɣ ɢɫɬɨɱɧɢɤ, 3 ɥɢɫɬɚ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ. 

ɗɅȿɄɌɊɈɋɇȺȻɀȿɇɂȿ, ȼɈɁȾɍɒɇȺə Ʌɂɇɂə 

ɗɅȿɄɌɊɈɉȿɊȿȾȺɑ, ɈɉɈɊȺ, ɂɁɈɅəɌɈɊ, ɆɈȾȿɅɂɊɈȼȺɇɂȿ, 

ɄȺɉɂɌȺɅɖɇɕȿ ȼɅɈɀȿɇɂə. 

Ɉɛɴɟɤɬ ɢɫɫɥɟɞɨɜɚɧɢɹ – ɫɢɫɬɟɦɚ ɜɧɟɲɧɟɝɨ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ 

ɫ. Ʉɨɦɦɭɧɚɪ ɢ ɩɚɪɚɦɟɬɪɵ ɪɟɠɢɦɨɜ ɟɝɨ ɪɚɛɨɬɵ. 

ɉɪɟɞɦɟɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɸɬɫɹ ɫɩɨɫɨɛɵ ɢ ɦɟɬɨɞɵ ɪɟɤɨɧɫɬɪɭɤɰɢɢ 

ɜɧɟɲɧɟɝɨ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ. 

ɇɚɭɱɧɚɹ ɧɨɜɢɡɧɚ – ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ RastrWin 

ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɷɥɟɦɟɧɬɨɜ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɟɬɢ.  

ɐɟɥɶ ɪɚɛɨɬɵ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɪɚɡɪɚɛɨɬɤɟ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɩɨɜɵɲɟɧɢɸ 

ɧɚɞɟɠɧɨɫɬɢ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɫ. Ʉɨɦɦɭɧɚɪ. 

Ɂɚɞɚɱɢ ɪɚɛɨɬɵ:  

1. ɋɩɪɨɟɤɬɢɪɨɜɚɬɶ ɪɟɡɟɪɜɧɭɸ ɜɨɡɞɭɲɧɭɸ ɥɢɧɢɸ 35 ɤȼ; 

2. Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɢ ɚɧɚɥɢɡ ɜɨɡɦɨɠɧɵɯ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ 

ɜɧɟɲɧɟɝɨ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɫ.Ʉɨɦɦɭɧɚɪ ɜ ɩɪɨɝɪɚɦɦɟ RastrWin3 

3. Ɋɚɫɱɟɬ ɡɚɬɪɚɬ ɩɨ ɭɤɪɭɩɧɟɧɧɵɦ ɩɨɤɚɡɚɬɟɥɹɦ   

Ɉɫɧɨɜɧɵɟ ɪɟɡɭɥɶɬɚɬɵ:  

 ɩɪɨɢɡɜɟɞɟɧ ɚɧɚɥɢɡ ɢɫɯɨɞɧɨɣ ɜɧɟɲɧɟɣ ɫɟɬɢ ɫ. Ʉɨɦɦɭɧɚɪ; 

 ɜɵɛɪɚɧɵ ɦɟɫɬɨ ɩɪɨɯɨɠɞɟɧɢɹ ɬɪɚɫɫɵ ȼɅ, ɭɧɢɮɢɰɢɪɨɜɚɧɧɵɟ ɨɩɨɪɵ, 

ɢɡɨɥɹɬɨɪɵ ɢ ɥɢɧɟɣɧɚɹ ɚɪɦɚɬɭɪɚ; 

 ɩɪɨɢɡɜɟɞɟɧ ɚɧɚɥɢɡ ɩɨɤɚɡɚɬɟɥɟɣ ɪɟɠɢɦɚ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɟɬɢ ɩɨɫɥɟ 

ɪɟɤɨɧɫɬɪɭɤɰɢɢ, ɨɩɪɟɞɟɥɟɧɵ ɧɚɩɪɹɠɟɧɢɹ ɜ ɭɡɥɨɜɵɯ ɬɨɱɤɚɯ.  

ɉɪɚɤɬɢɱɟɫɤɚɹ ɡɧɚɱɢɦɨɫɬɶ ɪɚɛɨɬɵ ɨɛɭɫɥɨɜɥɟɧɚ ɬɟɦ, ɱɬɨ ɩɪɢɧɹɬɵɟ ɜ 

ɪɚɛɨɬɟ ɪɟɲɟɧɢɹ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɜ ɞɚɥɶɧɟɣɲɟɦ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ 

ɩɪɨɟɤɬɚ.   



3 

 

ESSAY 

 

Work on the topic "Reconstruction of external power supply with. 

Kommunar ”contains 80 pages of a text document, 17 figures, 19 tables, 21 

sources used, 3 sheets of graphic material. 

ELECTRICITY SUPPLY, AIRLINE OF ELECTRIC TRANSMISSIONS, 

SUPPORT, INSULATOR, MODELING, CAPITAL INVESTMENTS. 

Object of study - external power supply system p. Communard and 

parameters of its operation modes. 

The subject of the study is the methods and methods of reconstructing 

external power supply. 

Scientific novelty is the use of the RastrWin software package in the design 

of electric network elements. 

The purpose of the work is to develop measures to improve the reliability of 

power supply s. Communard. 

Tasks of work: 

1. Design a backup overhead line of 35 kV; 

2. Modeling and analysis of possible operating modes of the external power 

supply system of the village of Kommunar in the RastrWin3 program 

3. Calculation of costs for aggregated indicators 

The main results: 

 the analysis of the source external network is performed s. Communard; 

 the location of the overhead line route, unified supports, insulators and 

linear fittings were selected; 

 an analysis of the indicators of the mode of the electric network after 

reconstruction, the voltages at the nodal points are determined. 

The practical significance of the work is due to the fact that the decisions 

made in the work can be used in the future for the implementation of the project. 
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ȼȼȿȾȿɇɂȿ 

 

ȼ ɨɫɧɨɜɟ ɪɚɡɜɢɬɢɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɫɢɥ ɜ ɥɸɛɨɦ ɝɨɫɭɞɚɪɫɬɜɟ ɥɟɠɢɬ 

ɢɦɟɧɧɨ ɷɧɟɪɝɟɬɢɤɚ, ɤɨɬɨɪɚɹ ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɟɩɪɟɪɵɜɧɭɸ ɢ ɛɟɫɩɟɪɟɛɨɣɧɭɸ 

ɪɚɛɨɬɭ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɬɪɚɧɫɩɨɪɬɚ, ɫɟɥɶɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ, ɤɨɦɦɭɧɚɥɶɧɵɯ 

ɯɨɡɹɣɫɬɜ. ɋɬɚɛɢɥɶɧɨɫɬɶ ɪɚɡɜɢɬɢɹ ɷɤɨɧɨɦɢɤɢ ɧɟɜɨɡɦɨɠɧɚ ɛɟɡ ɩɨɫɬɨɹɧɧɨ 

ɪɚɡɜɢɜɚɸɳɟɣɫɹ ɷɧɟɪɝɟɬɢɤɢ.  

ɗɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɚ – ɷɬɨ ɜɟɞɭɳɚɹ ɨɛɥɚɫɬɶɸ ɷɧɟɪɝɟɬɢɤɢ, ɨɯɜɚɬɵɜɚɸɳɚɹ 

ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ ɢ ɟɺ ɞɨɫɬɚɜɤɭ 

ɩɨɬɪɟɛɢɬɟɥɹɦ ɩɨ ɥɢɧɢɹɦ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ, ɬɟɦ ɫɚɦɵɦ ɨɛɟɫɩɟɱɢɜɚɹ 

ɷɥɟɤɬɪɢɮɢɤɚɰɢɸ ɩɨɬɪɟɛɢɬɟɥɟɣ. 

ȼ ɪɚɛɨɬɟ ɨɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɫɢɫɬɟɦɚ ɜɧɟɲɧɟɝɨ 

ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɫ. Ʉɨɦɦɭɧɚɪ ɢ ɩɚɪɚɦɟɬɪɵ ɪɟɠɢɦɨɜ ɟɝɨ ɪɚɛɨɬɵ. ɋɟɬɢ 6 ɤȼ 

ɩɨɫɟɥɤɚ ɡɚɩɢɬɚɧɵ ɨɬ ɞɜɭɯɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɣ ɩɨɞɫɬɚɧɰɢɢ 110/35/6 ɤȼ 

«Ʉɨɦɦɭɧɚɪ». Ʉ ɩɨɞɫɬɚɧɰɢɢ ɩɨɞɯɨɞɢɬ ɨɞɧɨɰɟɩɧɚɹ ɥɢɧɢɹ 110 ɤȼ, ɧɚ ɤɨɬɨɪɨɣ ɜ 

ɫɜɹɡɢ ɫ ɜɵɫɨɤɢɦ ɢɡɧɨɫɨɦ ɧɚɛɥɸɞɚɸɬɫɹ ɱɚɫɬɵɟ ɨɬɤɥɸɱɟɧɢɹ, ɩɪɢɜɨɞɹɳɢɟ ɤ 

ɩɟɪɟɛɨɹɦɢ ɜ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɢ ɫ.Ʉɨɦɦɭɧɚɪ ɧɚ 3 – 4 ɞɧɹ.   

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɚɤɬɭɚɥɶɧɨɣ ɡɚɞɚɱɟɣ ɹɜɥɹɟɬɫɹ ɪɟɤɨɧɫɬɪɭɤɰɢɹ 

ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɫɟɥɚ ɢ ɨɛɟɫɩɟɱɟɧɢɟ ɪɟɡɟɪɜɧɨɝɨ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ . 

ɐɟɥɶ ɪɚɛɨɬɵ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɪɚɡɪɚɛɨɬɤɟ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɩɨɜɵɲɟɧɢɸ 

ɧɚɞɟɠɧɨɫɬɢ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɫ. Ʉɨɦɦɭɧɚɪ. 

Ɂɚɞɚɱɢ ɪɚɛɨɬɵ: 

1. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɪɟɡɟɪɜɧɨɣ ɜɨɡɞɭɲɧɨɣ ɥɢɧɢɢ 35 ɤȼ; 

2. Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɢ ɚɧɚɥɢɡ ɜɨɡɦɨɠɧɵɯ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ 

ɜɧɟɲɧɟɝɨ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɫ.Ʉɨɦɦɭɧɚɪ ɜ ɩɪɨɝɪɚɦɦɟ RastrWin3; 

3. Ɋɚɫɱɟɬ ɡɚɬɪɚɬ ɩɨ ɭɤɪɭɩɧɟɧɧɵɦ ɩɨɤɚɡɚɬɟɥɹɦ.   
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1 Ɍɟɨɪɟɬɢɱɟɫɤɚɹ ɱɚɫɬɶ 

 

1.1 Ⱥɧɚɥɢɡ ɫɨɫɬɨɹɧɢɹ ɜɨɩɪɨɫɚ ɢ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ ɪɚɡɪɚɛɨɬɤɢ ɬɟɦɵ 

 

1.1.1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨɛ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɹɯ 

 

ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɫɟɬɶ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɨɜɨɤɭɩɧɨɫɬɶ ɜɨɡɞɭɲɧɵɯ ɢ 

ɤɚɛɟɥɶɧɵɯ ɥɢɧɢɣ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ (Ʌɗɉ) ɢ ɩɨɞɫɬɚɧɰɢɣ (ɉɋ), ɪɚɛɨɬɚɸɳɢɯ ɧɚ 

ɨɩɪɟɞɟɥɟɧɧɨɣ ɬɟɪɪɢɬɨɪɢɢ. ɇɚ ɩɨɞɫɬɚɧɰɢɹɯ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ 

ɭɪɨɜɧɹ ɧɚɩɪɹɠɟɧɢɹ ɢ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. ɉɪɟɨɛɪɚɡɨɜɚɧɢɟ ɭɪɨɜɧɹ 

ɧɚɩɪɹɠɟɧɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫɢɥɨɜɵɦɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦɢ (Ɍ). ɗɥɟɤɬɪɢɱɟɫɤɚɹ 

ɫɟɬɶ ɭɱɚɫɬɜɭɟɬ ɜ ɩɨɞɞɟɪɠɚɧɢɢ ɜ ɩɪɟɞɟɥɚɯ ɞɨɩɭɫɬɢɦɵɯ ɨɬɤɥɨɧɟɧɢɣ ɡɚɞɚɧɧɵɯ 

ɭɪɨɜɧɟɣ ɧɚɩɪɹɠɟɧɢɹ ɜ ɪɚɡɥɢɱɧɵɯ ɬɨɱɤɚɯ ɫɟɬɢ ɢ ɧɚ ɡɚɠɢɦɚɯ 

ɷɥɟɤɬɪɨɩɪɢɟɦɧɢɤɨɜ ɭ ɩɨɬɪɟɛɢɬɟɥɟɣ ɩɪɢ ɪɚɡɧɨɨɛɪɚɡɧɵɯ ɪɟɠɢɦɚɯ 

ɩɨɬɪɟɛɥɟɧɢɹ ɩɨɡɜɨɥɹɟɬ ɪɟɡɟɪɜɢɪɨɜɚɬɶ ɢɫɬɨɱɧɢɤɢ ɩɢɬɚɧɢɹ ɢ ɨɛɟɫɩɟɱɢɬɶ 

ɛɟɫɩɟɪɟɛɨɣɧɨɟ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɟ ɩɨɬɪɟɛɢɬɟɥɟɣ. Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɷɬɢɯ 

ɮɭɧɤɰɢɣ ɫɟɬɢ ɫɨɞɟɪɠɚɬ ɜ ɫɜɨɟɦ ɫɨɫɬɚɜɟ ɜɨɡɞɭɲɧɵɟ ɢ ɤɚɛɟɥɶɧɵɟ ɥɢɧɢɢ 

ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ, ɪɚɡɥɢɱɧɵɟ ɬɨɤɨɩɪɨɜɨɞɵ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɵɟ ɩɨɞɫɬɚɧɰɢɢ, 

ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɢ ɤɨɦɦɭɬɚɰɢɨɧɧɵɟ ɩɭɧɤɬɵ, ɭɫɬɚɧɨɜɤɢ, 

ɝɟɧɟɪɢɪɭɸɳɭɸ ɪɟɚɤɬɢɜɧɭɸ ɦɨɳɧɨɫɬɶ ɢ ɫɪɟɞɫɬɜɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

ɧɚɩɪɹɠɟɧɢɹ. 

ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɫɟɬɶ (ɫɢɫɬɟɦɚ ɩɟɪɟɞɚɱɢ ɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɣ 

ɷɧɟɪɝɢɢ), ɤɚɤ ɱɚɫɬɶ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɞɨɥɠɧɚ ɭɞɨɜɥɟɬɜɨɪɹɬɶ 

ɫɥɟɞɭɸɳɢɦ ɬɪɟɛɨɜɚɧɢɹɦ: ɨɛɟɫɩɟɱɢɜɚɬɶ ɧɚɞɺɠɧɨɟ, ɢɧɨɝɞɚ ɛɟɫɩɟɪɟɛɨɣɧɨɟ 

ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɟ;  ɨɛɟɫɩɟɱɢɜɚɬɶ ɭɫɬɨɣɱɢɜɭɸ ɪɚɛɨɬɭ; ɞɨɫɬɚɜɥɹɬɶ 

ɩɨɬɪɟɛɢɬɟɥɹɦ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɧɨɪɦɢɪɨɜɚɧɧɨɝɨ ɤɚɱɟɫɬɜɚ; ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ 

ɭɫɥɨɜɢɹɦ ɷɤɨɧɨɦɢɢ, ɷɤɫɩɥɭɚɬɚɰɢɢ, ɪɚɫɲɢɪɟɧɢɹ, ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɭɞɨɛɫɬɜɚ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɫ ɭɱɟɬɨɦ ɜɨɡɦɨɠɧɨɫɬɢ ɫɨɡɞɚɧɢɹ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ, ɪɟɠɢɦɧɨɣ 

ɚɜɬɨɦɚɬɢɤɢ ɢ ɚɜɬɨɦɚɬɢɤɢ ɩɪɨɬɢɜ ɚɜɚɪɢɣ. 
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1.1.2 Ⱥɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɟɣ ɜɧɟɲɧɟɣ ɫɟɬɢ ɫ. Ʉɨɦɦɭɧɚɪ 

 

ȼ ɫɟɥɟ Ʉɨɦɦɭɧɚɪ ɢɦɟɸɬɫɹ ɩɨɬɪɟɛɢɬɟɥɢ 2 ɤɚɬɟɝɨɪɢɢ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ, 

ɩɨɬɪɟɛɥɹɸɳɢɟ ɦɨɳɧɨɫɬɶ P=5,03 Ɇȼɬ, cosφ =0,99, ɫɨɝɥɚɫɧɨ ɉɍɗ, ɷɬɨ 

ɷɥɟɤɬɪɨɩɪɢɟɦɧɢɤɢ, ɩɟɪɟɪɵɜ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɤɨɬɨɪɵɯ ɩɪɢɜɨɞɢɬ ɤ 

ɦɚɫɫɨɜɨɦɭ ɧɟɞɨɨɬɩɭɫɤɭ ɩɪɨɞɭɤɰɢɢ, ɦɚɫɫɨɜɵɦ ɩɪɨɫɬɨɹɦ ɪɚɛɨɱɢɯ, 

ɦɟɯɚɧɢɡɦɨɜ ɢ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ, ɧɚɪɭɲɟɧɢɸ ɧɨɪɦɚɥɶɧɨɣ 

ɞɟɹɬɟɥɶɧɨɫɬɢ ɡɧɚɱɢɬɟɥɶɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɝɨɪɨɞɫɤɢɯ ɢ ɫɟɥɶɫɤɢɯ ɠɢɬɟɥɟɣ [11]. 

ȼ ɫɟɥɟ  Ʉɨɦɦɭɧɚɪ ɭɫɬɚɧɨɜɥɟɧɚ ɩɨɞɫɬɚɧɰɢɹ 110/35/6 ɢ ɞɜɚ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɦɨɳɧɨɫɬɶ ɩɨ 16 ɆȼȺ, ɩɢɬɚɟɬɫɹ ɨɬ ɫ. Ɍɭɢɦ ɨɞɧɨɰɟɩɧɨɣ 

ɜɨɡɞɭɲɧɨɣ ɥɢɧɢɟɣ 110 ɤȼ ɧɚ ɞɟɪɟɜɹɧɧɵɯ ɨɩɨɪɚɯ. ɇɟɞɨɫɬɚɬɤɚɦɢ ɬɚɤɢɯ ɨɩɨɪ 

ɹɜɥɹɟɬɫɹ: ɧɟɢɡɛɟɠɧɨɟ ɡɚɝɧɢɜɚɧɢɟ ɢ ɩɥɟɫɧɟɜɟɧɢɟ ɞɪɟɜɟɫɢɧɵ ɫɨ ɜɪɟɦɟɧɟɦ; 

ɪɚɛɨɱɚɹ ɡɨɧɚ ɨɩɨɪ ɧɚɫɵɳɟɧɚ ɜɪɟɞɧɵɦɢ ɜɟɳɟɫɬɜɚɦ; ɞɪɟɜɟɫɢɧɚ ɥɟɝɤɨ 

ɜɨɫɩɥɚɦɟɧɹɟɬɫɹ; ɩɨɞ ɞɨɠɞɟɦ ɨɧɢ ɦɨɤɧɭɬ, ɪɚɡɛɭɯɚɸɬ, ɬɪɟɫɤɚɸɬɫɹ [5]. 

ȼɫɥɟɞɫɬɜɢɟ ɱɟɝɨ ɩɪɨɢɫɯɨɞɹɬ ɩɨɫɬɨɹɧɧɵɟ ɩɟɪɟɛɨɢ ɜ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɢ 

ɩɨɬɪɟɛɢɬɟɥɟɣ. ɋɭɳɟɫɬɜɭɸɳɟɟ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɜ ɜɢɞɟ ɞɢɡɟɥɶ– ɝɟɧɟɪɚɬɨɪɨɜ 

ɦɨɳɧɨɫɬɶɸ 3,5 Ɇȼɬ ɯɜɚɬɚɟɬ ɬɨɥɶɤɨ ɧɚ ɫɨɰɢɚɥɶɧɨ ɡɧɚɱɢɦɵɟ ɨɛɴɟɤɬɵ: ɞɟɬɫɤɢɣ 

ɫɚɞ, ɲɤɨɥɚ, ɤɨɬɟɥɶɧɚɹ. Ɏɢɡɢɱɟɫɤɢɦ ɩɨɬɪɟɛɢɬɟɥɹɦ ɩɪɢɯɨɞɢɬɫɹ ɧɚɯɨɞɢɬɶɫɹ ɛɟɡ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɩɨ 3 – 4 ɞɧɹ, ɩɨɤɚ ɧɟ ɭɫɬɪɚɧɹɬ ɧɟɢɫɩɪɚɜɧɨɫɬɶ ɧɚ ɜɨɡɞɭɲɧɨɣ 

ɥɢɧɢɢ 110 ɤȼ.  

 

1.2 Ɉɫɨɛɟɧɧɨɫɬɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɜɨɡɞɭɲɧɨɣ ɥɢɧɢɢ 35 ɤȼ, 

ɫɨɫɬɚɜɥɟɧɢɹ ɩɪɨɟɤɬɧɨ- ɫɦɟɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɢ ɭɫɬɚɧɨɜɤɢ ɩɪɢɛɨɪɨɜ 

ɭɱɟɬɚ 

 

1.2.1 Ɉɫɨɛɟɧɧɨɫɬɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɜɨɡɞɭɲɧɨɣ ɥɢɧɢɢ 35 ɤȼ 

 

ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɧɚɩɪɹɠɟɧɢɟɦ 35 ɤȼ ɹɜɥɹɟɬɫɹ 

ɫɥɨɠɧɨɣ ɢ ɨɬɜɟɬɫɬɜɟɧɧɨɣ ɡɚɞɚɱɟɣ. ɉɪɢɧɹɬɢɟ ɩɪɨɟɤɬɧɵɯ ɪɟɲɟɧɢɣ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜɥɢɹɟɬ ɧɚ ɨɛɴɟɦ ɢ ɬɪɭɞɨɟɦɤɨɫɬɶ ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ, 
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ɭɞɨɛɧɨɫɬɶ ɢ ɛɟɡɨɩɚɫɧɨɫɬɶ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɢɯ ɭɫɬɚɧɨɜɨɤ. 

Ɉɫɧɨɜɧɵɦɢ ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɬɪɚɫɫɵ ɜɨɡɞɭɲɧɨɣ ɥɢɧɢɢ 

ɷɥɟɤɬɪɨɩɟɪɟɞɚɱ 35 ɤȼ ɹɜɥɹɸɬɫɹ [17]: 

ɚ) ȼɵɛɨɪ ɬɪɚɫɫɵ ȼɅ, ɜ ɬ.ɱ. ɧɨɜɵɯ ɭɱɚɫɬɤɨɜ ɬɪɚɫɫɵ ȼɅ, ɩɨɞɥɟɠɚɳɟɣ 

ɬɟɯɧɢɱɟɫɤɨɦɭ ɩɟɪɟɜɨɨɪɭɠɟɧɢɸ (ɪɟɤɨɧɫɬɪɭɤɰɢɢ), ɟɟ ɷɤɨɥɨɝɢɱɟɫɤɨɟ 

ɨɛɨɫɧɨɜɚɧɢɟ, ɫɨɝɥɚɫɨɜɚɧɢɟ ɢ ɢɧɠɟɧɟɪɧɵɟ ɢɡɵɫɤɚɧɢɹ ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶɫɹ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɞɟɣɫɬɜɭɸɳɢɯ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ ɢ 

ɜɟɞɨɦɫɬɜɟɧɧɵɯ ɫɬɚɧɞɚɪɬɨɜ, ɧɨɪɦɚɬɢɜɧɵɯ ɢ ɦɟɬɨɞɢɱɟɫɤɢɯ ɞɨɤɭɦɟɧɬɨɜ; 

ɛ) Ɍɪɚɫɫɚ ȼɅ ɞɨɥɠɧɚ ɛɵɬɶ, ɩɨ ɜɨɡɦɨɠɧɨɫɬɢ, ɤɪɚɬɱɚɣɲɟɣ, ɭɱɢɬɵɜɚɹ ɩɪɢ 

ɷɬɨɦ ɭɫɥɨɜɢɹ ɨɬɱɭɠɞɟɧɢɹ ɡɟɦɥɢ, ɜɵɪɭɛɤɢ ɩɪɨɫɟɤ ɜ ɧɚɫɚɠɞɟɧɢɹɯ, 

ɤɨɦɩɥɟɤɫɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɨɯɪɚɧɧɨɣ ɡɨɧɵ ɢ ɩɪɢɛɥɢɠɟɧɚ ɤ ɞɨɪɨɝɚɦ ɢ 

ɫɭɳɟɫɬɜɭɸɳɢɦ ȼɅ; 

ɜ) ɉɪɢ ɜɵɛɨɪɟ ɬɪɚɫɫ ȼɅ ɫɥɟɞɭɟɬ, ɤɚɤ ɩɪɚɜɢɥɨ, ɢɡɛɟɝɚɬɶ ɦɟɫɬ ɫ 

ɥɚɜɢɧɚɦɢ, ɤɚɪɫɬɚɦɢ, ɨɩɨɥɡɧɹɦɢ, ɚɝɪɟɫɫɢɜɧɵɦɢ ɝɪɭɧɬɚɦɢ, 

ɫɨɥɢɮɥɸɤɰɢɨɧɧɵɦɢ ɹɜɥɟɧɢɹɦɢ, ɨɫɵɩɹɦɢ, ɤɚɦɧɟɩɚɞɚɦɢ, ɫɟɥɟɜɵɦɢ ɩɨɬɨɤɚɦɢ, 

ɩɟɪɟɪɚɛɨɬɤɨɣ ɛɟɪɟɝɨɜ ɜɨɞɨɟɦɨɜ, ɡɨɧ ɬɟɤɬɨɧɢɱɟɫɤɢɯ ɪɚɡɥɨɦɨɜ, ɚ ɬɚɤɠɟ ɦɟɫɬ ɫ 

ɩɨɞɡɟɦɧɵɦɢ ɜɵɪɚɛɨɬɤɚɦɢ; 

ɝ) ɋɬɟɩɟɧɶ ɡɚɝɪɹɡɧɟɧɢɹ ɚɬɦɨɫɮɟɪɵ ɭɬɨɱɧɹɟɬɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ ɨɩɵɬɚ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɪɟɤɨɧɫɬɪɭɢɪɭɟɦɨɣ ɢ ɛɥɢɡɥɟɠɚɳɢɯ ȼɅ, ɚ ɬɚɤɠɟ ɪɟɝɢɨɧɚɥɶɧɵɯ ɢ 

ɥɨɤɚɥɶɧɵɯ ɤɚɪɬ ɫɬɟɩɟɧɟɣ ɡɚɝɪɹɡɧɟɧɢɹ ɞɥɹ ɜɵɛɨɪɚ ɢɡɨɥɹɰɢɢ 

ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, ɪɚɡɪɚɛɨɬɚɧɧɵɯ ɩɨɫɥɟ ɜɜɨɞɚ ȼɅ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ; 

ɞ) ȼɵɛɨɪ ɬɪɚɫɫɵ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ 

ɫɪɚɜɧɟɧɢɹ ɤɨɧɤɭɪɢɪɭɸɳɢɯ ɜɚɪɢɚɧɬɨɜ; 

ɟ) Ʉɥɢɦɚɬɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ, ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ, ɭɬɨɱɧɹɸɬɫɹ ɧɚ 

ɨɫɧɨɜɚɧɢɢ ɞɟɣɫɬɜɭɸɳɢɯ ɪɟɝɢɨɧɚɥɶɧɵɯ ɤɚɪɬ, ɦɚɬɟɪɢɚɥɨɜ ɦɧɨɝɨɥɟɬɧɢɯ 

ɧɚɛɥɸɞɟɧɢɣ ɝɢɞɪɨɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ ɢ ɦɟɬɟɨɩɨɫɬɨɜ ɡɚ ɫɤɨɪɨɫɬɶɸ 

ɜɟɬɪɚ, ɦɚɫɫɨɣ, ɪɚɡɦɟɪɚɦɢ ɢ ɜɢɞɨɦ ɝɨɥɨɥɟɞɧɨ-ɢɡɦɨɪɨɡɟɜɵɯ ɨɬɥɨɠɟɧɢɣ, 

ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ ɝɪɨɡɨɜɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɚ ɬɚɤɠɟ ɨɩɵɬɚ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

Ɉɫɨɛɟɧɧɨɫɬɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ȼɅ 35 ɤȼ ɤɚɫɚɸɳɢɟɫɹ ɨɩɨɪ ɢ 

ɮɭɧɞɚɦɟɧɬɨɜ [17]: 
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ɚ) Ɂɚɩɪɨɟɤɬɢɪɨɜɚɧɧɵɟ, ɢɡɝɨɬɨɜɥɟɧɧɵɟ ɢ ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ 

ɨɩɨɪ ɢ ɮɭɧɞɚɦɟɧɬɨɜ ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶ ɢɯ ɧɨɪɦɚɥɶɧɭɸ ɷɤɫɩɥɭɚɬɚɰɢɸ ɜ 

ɬɟɱɟɧɢɟ ɜɫɟɝɨ ɫɪɨɤɚ ɫɥɭɠɛɵ ȼɅ; 

ɛ) ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ȼɅ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɦɟɧɹɬɶ ɤɚɤ 

ɭɧɢɮɢɰɢɪɨɜɚɧɧɵɟ ɢ ɬɢɩɨɜɵɟ ɨɩɨɪɵ ɢ ɮɭɧɞɚɦɟɧɬɵ, ɬɚɤ ɢ ɨɩɨɪɵ ɢ 

ɮɭɧɞɚɦɟɧɬɵ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ; 

ɜ) ȼɵɛɨɪ ɦɚɬɟɪɢɚɥɚ ɢ ɬɢɩɚ ɨɩɨɪ ɞɨɥɠɟɧ ɩɪɨɢɡɜɨɞɢɬɶɫɹ, ɢɫɯɨɞɹ ɢɡ 

ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɩɪɨɟɤɬɧɵɯ ɪɟɲɟɧɢɣ ɜ 

ɤɨɧɤɪɟɬɧɵɯ ɭɫɥɨɜɢɹɯ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫ ɭɱɟɬɨɦ ɨɛɟɫɩɟɱɟɧɢɹ 

ɧɚɞɟɠɧɨɫɬɢ ȼɅ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɢ ɩɨ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ ɡɚɤɚɡɱɢɤɨɦ; 

ɝ) ɀɟɥɟɡɨɛɟɬɨɧɧɵɟ ɨɩɨɪɵ ɜɵɩɨɥɧɹɸɬɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, 

ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦɢ: ɫɬɨɣɤɢ - ɢɡ ɰɟɧɬɪɢɮɭɝɢɪɨɜɚɧɧɨɝɨ, ɚ ɞɥɹ ȼɅ 35 ɤȼ ɬɚɤɠɟ 

ɢɡ ɜɢɛɪɢɪɨɜɚɧɧɨɝɨ ɠɟɥɟɡɨɛɟɬɨɧɚ: ɬɪɚɜɟɪɫɵ, ɬɪɨɫɨɫɬɨɣɤɢ, ɨɬɬɹɠɤɢ – ɢɡ 

ɞɪɭɝɢɯ ɦɚɬɟɪɢɚɥɨɜ (ɫɬɚɥɶ, ɩɨɥɢɦɟɪɧɵɟ ɦɚɬɟɪɢɚɥɵ); 

ɞ) Ⱦɥɹ ɡɚɳɢɬɵ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɨɩɨɪ ɢ ɮɭɧɞɚɦɟɧɬɨɜ ɨɬ ɜɨɡɞɟɣɫɬɜɢɹ 

ɚɝɪɟɫɫɢɜɧɵɯ ɫɪɟɞ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɬɟɩɟɧɢ ɷɬɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɫɥɟɞɭɟɬ 

ɩɪɢɦɟɧɹɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɦɚɪɤɢ ɛɟɬɨɧɚ ɩɨ ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɨɫɬɢ ɢ 

ɦɨɪɨɡɨɫɬɨɣɤɨɫɬɢ, ɚ ɬɚɤɠɟ ɛɟɬɨɧ ɧɚ ɫɭɥɶɮɚɬɨɫɬɨɣɤɨɦ ɰɟɦɟɧɬɟ. ȼ ɤɚɱɟɫɬɜɟ 

ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɡɚɳɢɬɵ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɦɨɠɟɬ ɩɪɢɦɟɧɹɬɶɫɹ ɩɨɤɪɵɬɢɟ 

ɮɭɧɞɚɦɟɧɬɨɜ (ɜ ɬɨɦ ɱɢɫɥɟ ɢɯ ɧɚɡɟɦɧɨɣ ɱɚɫɬɢ) ɢ ɫɬɜɨɥɨɜ ɨɩɨɪ (ɩɨɞɡɟɦɧɨɣ 

ɱɚɫɬɢ ɢ ɧɚ 0,5 ɦ ɜɵɲɟ ɩɨɜɟɪɯɧɨɫɬɢ ɡɟɦɥɢ) ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦɢ 

ɧɨɪɦɚɦɢ. 

Ⱦɥɹ ɩɪɨɜɨɞɨɜ ɢ ɝɪɨɡɨɡɚɳɢɬɧɵɯ ɬɪɨɫɨɜ [17]: 

ɚ) ɇɚ ȼɅ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɦɟɧɹɬɶ ɫɬɚɥɟɚɥɸɦɢɧɢɟɜɵɟ ɩɪɨɜɨɞɚ, ɜ ɬɨɦ 

ɱɢɫɥɟ ɩɪɨɜɨɞɚ ɫɨ ɫɧɢɠɟɧɧɵɦ ɚɤɬɢɜɧɵɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɩɟɪɟɦɟɧɧɨɦɭ ɬɨɤɭ; 

ɛ) ȼ ɤɚɱɟɫɬɜɟ ɝɪɨɡɨɡɚɳɢɬɧɵɯ ɬɪɨɫɨɜ ɫɥɟɞɭɟɬ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɪɢɦɟɧɹɬɶ 

ɫɬɚɥɶɧɵɟ ɤɚɧɚɬɵ ɢɡ ɨɰɢɧɤɨɜɚɧɧɨɣ ɩɪɨɜɨɥɨɤɢ ɫ ɩɨɤɪɵɬɢɟɦ ɟɟ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨ 

ɝɪɭɩɩɟ Ɉɀ (ɞɥɹ ɨɫɨɛɨ ɠɟɫɬɤɢɯ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ), ɫɬɚɥɶɧɵɟ ɤɚɧɚɬɵ ɢɡ 

ɩɪɨɜɨɥɨɤɢ ɫ ɚɥɸɦɨɰɢɧɤɨɜɵɦ ɩɨɤɪɵɬɢɟɦ ɢɥɢ ɢɡ ɫɬɚɥɶɧɵɯ ɩɪɨɜɨɥɨɤ 

ɩɥɚɤɢɪɨɜɚɧɧɵɯ ɚɥɸɦɢɧɢɟɦ ɢ ɩɨ ɫɩɨɫɨɛɭ ɫɜɢɜɤɢ ɧɟɪɚɫɤɪɭɱɢɜɚɸɳɢɟɫɹ. ɇɚ 
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ȼɅ 35 ɤȼ ɞɨɩɭɫɤɚɟɬɫɹ ɩɪɢɦɟɧɹɬɶ 7-ɩɪɨɜɨɥɨɱɧɵɟ ɫɬɚɥɶɧɵɟ ɤɚɧɚɬɵ; 

ɜ) Ƚɪɨɡɨɡɚɳɢɬɧɵɟ ɬɪɨɫɵ, ɩɪɢɦɟɧɟɧɧɵɟ ɧɚ ȼɅ, ɞɨɥɠɧɵ ɨɬɜɟɱɚɬɶ 

ɬɪɟɛɨɜɚɧɢɹɦ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ ɩɪɢ ɪɚɫɱɟɬɧɵɯ ɬɨɤɚɯ ɤ.ɡ., ɨɩɪɟɞɟɥɟɧɧɵɯ 

ɫ ɭɱɟɬɨɦ ɩɟɪɫɩɟɤɬɢɜɵ ɪɚɡɜɢɬɢɹ ɷɧɟɪɝɨɫɢɫɬɟɦɵ, ɚ ɬɚɤɠɟ ɢɫɤɥɸɱɚɬɶ ɧɚɥɢɱɢɟ 

ɤɨɪɨɧɵ ɢ ɪɚɞɢɨɩɨɦɟɯ. 

Ⱦɥɹ ɢɡɨɥɹɰɢɢ ɢ ɚɪɦɚɬɭɪɵ [17]: 

ɚ) ȼɵɛɨɪ ɤɨɥɢɱɟɫɬɜɚ, ɬɢɩɚ ɢ ɦɚɬɟɪɢɚɥɚ (ɫɬɟɤɥɨ, ɮɚɪɮɨɪ, ɩɨɥɢɦɟɪɵ) 

ɢɡɨɥɹɬɨɪɨɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɝɥɚɜ 1.9 ɢ 2.5 ɉɍɗ ɫ 

ɭɱɟɬɨɦ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ (ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɭɜɥɚɠɧɟɧɢɹ), ɭɫɥɨɜɢɣ 

ɡɚɝɪɹɡɧɟɧɢɹ, ɨɩɵɬɚ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɭɳɟɫɬɜɭɸɳɢɯ ȼɅ [11]. 

ɇɚ ȼɅ 35-220 ɤȼ – ɫɬɟɤɥɹɧɧɵɟ, ɩɨɥɢɦɟɪɧɵɟ ɢ ɮɚɪɮɨɪɨɜɵɟ, 

ɩɪɟɢɦɭɳɟɫɬɜɨ ɞɨɥɠɧɨ ɨɬɞɚɜɚɬɶɫɹ ɫɬɟɤɥɹɧɧɵɦ ɢɥɢ ɩɨɥɢɦɟɪɧɵɦ ɢɡɨɥɹɬɨɪɚɦ 

[11]; 

ɛ) Ʉɨɧɫɬɪɭɤɰɢɢ ɝɢɪɥɹɧɞ ɢɡɨɥɹɬɨɪɨɜ ɢ ɤɪɟɩɥɟɧɢɣ ɝɪɨɡɨɡɚɳɢɬɧɵɯ 

ɬɪɨɫɨɜ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɜɵɛɢɪɚɬɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦɢ ɬɢɩɨɜɵɦɢ 

ɩɪɨɟɤɬɚɦɢ; 

ɜ) ɉɪɢ ɩɨɞɜɟɫɤɟ ɧɚ ȼɅ ɢɥɢ ɨɬɞɟɥɶɧɵɯ ɟɟ ɭɱɚɫɬɤɚɯ ɧɨɜɨɝɨ ɩɪɨɜɨɞɚ 

ɜɵɛɨɪ ɥɢɧɟɣɧɨɣ ɚɪɦɚɬɭɪɵ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɞɟɣɫɬɜɭɸɳɢɦ ɧɨɪɦɚɦ ɫ ɭɱɟɬɨɦ 

ɧɨɜɵɯ ɧɚɝɪɭɡɨɤ ɢ ɜɵɛɪɚɧɧɨɝɨ ɩɪɨɜɨɞɚ. 

 

1.2.2 Ɉɫɨɛɟɧɧɨɫɬɢ ɭɫɬɚɧɨɜɤɢ ɩɪɢɛɨɪɨɜ ɭɱɟɬɚ 

 

Ⱦɥɹ ɨɩɬɢɦɢɡɚɰɢɢ ɡɚɬɪɚɬ ɧɚ ɷɧɟɪɝɨɪɟɫɭɪɫɵ ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɫɛɨɪɚ 

ɞɚɧɧɵɯ ɨ ɩɨɬɪɟɛɥɟɧɢɢ ɩɪɢɦɟɧɹɸɬ ɫɢɫɬɟɦɵ ɭɱɺɬɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ȺɋɄɍɗ. 

ɉɪɨɝɪɚɦɦɚ ȺɋɄɍɗ – ɷɬɨ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ ɫɢɫɬɟɦɚ ɤɨɦɦɟɪɱɟɫɤɨɝɨ 

ɭɱɺɬɚ ɷɧɟɪɝɨɪɟɫɭɪɫɨɜ. ȼ ɰɟɥɨɦ, ɞɚɧɧɚɹ ɫɢɫɬɟɦɚ ɹɜɥɹɟɬɫɹ ɫɨɜɨɤɭɩɧɨɫɬɶɸ ɤɚɤ 

ɬɟɯɧɢɱɟɫɤɢɯ, ɬɚɤ ɢ ɩɪɨɝɪɚɦɦɧɵɯ ɫɪɟɞɫɬɜ, ɩɪɢ ɩɨɦɨɳɢ ɤɨɬɨɪɵɯ ɪɟɚɥɢɡɭɟɬɫɹ 

ɩɨɫɬɨɹɧɧɵɣ ɬɨɱɧɵɣ ɭɱɺɬ ɩɨɬɪɟɛɥɹɟɦɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɚ ɬɚɤɠɟ ɚɧɚɥɢɡ, 

ɯɪɚɧɟɧɢɟ ɢ ɩɟɪɟɞɚɱɚ ɞɚɧɧɨɣ ɢɧɮɨɪɦɚɰɢɢ [1]. 
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Ʌɸɛɚɹ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ ɫɢɫɬɟɦɚ ɭɱɟɬɚ ɷɧɟɪɝɨɪɟɫɭɪɫɨɜ 

ɩɪɨɟɤɬɢɪɭɟɬɫɹ ɜ ɬɪɢ ɨɫɧɨɜɧɵɯ ɭɪɨɜɧɹ [1]: 

1. ɉɟɪɜɵɣ ɭɪɨɜɟɧɶ ɩɪɟɞɫɬɚɜɥɹɸɬ ɪɚɡɥɢɱɧɵɟ ɢɡɦɟɪɢɬɟɥɶɧɵɟ 

ɩɪɢɛɨɪɵ ɢ ɞɚɬɱɢɤɢ; 

2. ɇɚ ɜɬɨɪɨɦ ɭɪɨɜɧɟ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɭɫɬɪɨɣɫɬɜɚ ɩɟɪɟɞɚɱɢ 

ɢɧɮɨɪɦɚɰɢɢ, ɤɚɛɟɥɢ ɢ ɩɪɨɜɨɞɚ. Ⱦɚɧɧɵɣ ɭɪɨɜɟɧɶ ɹɜɥɹɟɬɫɹ ɫɜɹɡɭɸɳɢɦ ɡɜɟɧɨɦ 

ɦɟɠɞɭ ɩɪɟɞɵɞɭɳɢɦ ɢ ɫɥɟɞɭɸɳɢɦ; 

3. ɇɚ ɩɨɫɥɟɞɧɟɦ ɭɪɨɜɧɟ ɧɚɯɨɞɢɬɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɤɨɬɨɪɨɟ ɫɥɭɠɢɬ 

ɞɥɹ ɚɧɚɥɢɡɚ, ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ, ɯɪɚɧɟɧɢɹ ɞɚɧɧɵɯ. ɗɬɢ ɮɭɧɤɰɢɢ ɜɵɩɨɥɧɹɟɬ 

ɜɵɱɢɫɥɢɬɟɥɶɧɚɹ ɬɟɯɧɢɤɚ, ɚ ɬɚɤɠɟ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɟ ɉɈ. 

ȼ ɝɥɚɜɧɵɟ ɨɛɹɡɚɧɧɨɫɬɢ ȺɋɄɍɗ ɜɯɨɞɢɬ [1]: 

1. ȼɟɞɟɧɢɟ ɟɞɢɧɨɝɨ ɜɪɟɦɟɧɢ ɧɚ ɜɫɺɦ ɨɛɴɟɤɬɟ; 

2. ɉɨɥɭɱɟɧɢɟ ɢ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɢɧɮɨɪɦɚɰɢɢ ɨɛ ɢɡɦɟɪɟɧɢɹɯ, 

ɤɨɬɨɪɚɹ ɩɨɫɬɭɩɚɟɬ ɨɬ ɞɚɬɱɢɤɨɜ, ɚ ɬɚɤɠɟ ɩɪɢɜɹɡɤɚ ɞɚɧɧɵɯ ɤ ɨɩɪɟɞɟɥɟɧɧɨɦɭ 

ɜɪɟɦɟɧɢ; 

3. Ɂɚɩɢɫɶ ɜɫɟɯ ɪɟɡɭɥɶɬɚɬɨɜ ɜ ɚɪɯɢɜ ɢɡɦɟɪɟɧɢɣ; 

4. ɉɪɟɨɛɪɚɡɨɜɚɧɢɟ ɞɚɧɧɵɯ ɨɛ ɢɡɦɟɪɟɧɢɹɯ ɫ ɰɟɥɶɸ ɚɞɚɩɬɚɰɢɢ 

ɢɧɮɨɪɦɚɰɢɢ ɩɨɞ ɞɪɭɝɢɟ ɫɢɫɬɟɦɵ; 

5. Ɉɬɩɪɚɜɤɚ ɢɧɮɨɪɦɚɰɢɢ ɜ ɞɪɭɝɢɟ ɫɢɫɬɟɦɵ, ɧɚɩɪɢɦɟɪ, ɞɥɹ ɩɟɱɚɬɢ 

ɧɚ ɩɪɢɧɬɟɪ; 

6. ɋɨɫɬɚɜɥɟɧɢɟ ɝɪɚɮɢɤɨɜ, ɞɢɚɝɪɚɦɦ ɢ ɬɚɛɥɢɰ ɞɥɹ ɛɨɥɟɟ ɧɚɝɥɹɞɧɨɝɨ 

ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɫɬɚɬɢɫɬɢɤɢ ɢ ɚɧɚɥɢɡɚ ɢɧɮɨɪɦɚɰɢɢ; 

7. ȼɨɡɦɨɠɧɨɫɬɶ ɨɩɟɪɚɬɢɜɧɨɝɨ ɞɨɫɬɭɩɚ ɤɨ ɜɫɟɦ ɞɚɧɧɵɦ. 

ɉɪɟɢɦɭɳɟɫɬɜɚ ȺɋɄɍɗ [1]: 

1. Ɉɩɬɢɦɢɡɚɰɢɹ ɡɚɬɪɚɬ ɧɚ ɷɧɟɪɝɨɪɟɫɭɪɫɵ; 

2. ɋɧɢɠɟɧɢɟ ɩɨɬɪɟɛɥɟɧɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ; 

3. ȼɨɡɦɨɠɧɨɫɬɶ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɢ ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɪɚɫɯɨɞ ɷɧɟɪɝɢɢ, ɚ 

ɬɚɤɠɟ ɜɵɫɬɚɜɢɬɶ ɥɢɦɢɬ; 

4. Ɂɚɳɢɬɚ ɨɬ ɯɢɳɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɬɜɚ; 



13 

 

5. ȼɨɡɦɨɠɧɨɫɬɶ ɜɵɹɜɢɬɶ ɧɟɞɨɫɬɚɬɤɢ ɜɫɟɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɢ 

ɭɫɬɪɚɧɢɬɶ ɢɯ. 

ȺɋɄɍɗ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɰɟɥɵɣ ɤɨɦɩɥɟɤɫ ɭɫɬɪɨɣɫɬɜ, ɤɚɠɞɨɟ ɢɡ 

ɤɨɬɨɪɵɯ ɜɵɩɨɥɧɹɟɬ ɫɜɨɸ ɡɚɞɚɱɭ. ɉɪɢɧɰɢɩ ɪɚɛɨɬɵ ȺɋɄɍɗ ɫɜɨɞɢɬɫɹ ɤ 

ɫɥɟɞɭɸɳɟɦɭ [1]: 

1. ɗɥɟɤɬɪɨɧɧɵɟ ɫɱɺɬɱɢɤɢ, ɜɵɫɬɭɩɚɸɳɢɟ ɜ ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɧɵɯ 

ɩɪɢɛɨɪɨɜ ɭɱɺɬɚ, ɩɨɫɵɥɚɸɬ ɫɢɝɧɚɥɵ. Ʉɚɤ ɩɪɚɜɢɥɨ, ɩɟɪɟɞɚɱɚ ɞɚɧɧɵɯ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɟɞɢɧɨɜɪɟɦɟɧɧɨ. ɉɟɪɢɨɞɢɱɧɨɫɬɶ ɨɬɩɪɚɜɤɢ ɞɚɧɧɵɯ 

ɩɪɨɝɪɚɦɦɢɪɭɟɬɫɹ Ⱥɋ; 

2. ɂɧɮɨɪɦɚɰɢɹ ɫ ɭɱɺɬɧɵɯ ɩɪɢɛɨɪɨɜ ɧɚɤɚɩɥɢɜɚɸɬɫɹ ɜ ɫɭɦɦɚɬɨɪɚɯ, 

ɞɚɥɟɟ ɨɧɢ ɩɨɫɬɭɩɚɸɬ ɧɚ ɫɟɪɜɟɪ ɞɥɹ ɨɛɪɚɛɨɬɤɢ, ɝɞɟ ɜ ɞɚɥɶɧɟɣɲɟɦ 

ɚɪɯɢɜɢɪɭɸɬɫɹ. ȿɫɥɢ Ⱥɋ ɧɟ ɡɚɝɪɭɠɟɧɚ, ɞɚɧɧɵɟ ɦɨɝɭɬ ɧɚɩɪɚɜɥɹɬɶɫɹ ɧɚ ɫɟɪɜɟɪ, 

ɦɢɧɭɹ ɫɭɦɦɚɬɨɪɵ; 

3. ȺɉɄ ɨɛɪɚɛɚɬɵɜɚɟɬ ɩɨɥɭɱɟɧɧɭɸ ɢɧɮɨɪɦɚɰɢɸ ɢ ɚɪɯɢɜɢɪɭɟɬ ɟɺ. 

Ɉɬ ɤɚɱɟɫɬɜɚ ɢ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɤɚɠɞɨɝɨ ɷɥɟɦɟɧɬɚ ȺɋɄɍɗ ɡɚɜɢɫɢɬ 

ɤɚɱɟɫɬɜɨ ɭɱɺɬɚ ɢ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɫɢɫɬɟɦɵ ɜ ɰɟɥɨɦ. ɉɨɷɬɨɦɭ 

ɤɨɦɩɥɟɤɬɭɸɳɢɟ ȺɋɄɍɗ – ɷɬɨ ɧɟ ɬɨ, ɧɚ ɱɺɦ ɫɬɨɢɬ ɷɤɨɧɨɦɢɬɶ. ȼ ɛɭɞɭɳɟɦ 

ɜɧɟɞɪɟɧɢɟ ɬɚɤɨɣ ɫɢɫɬɟɦɵ ɩɨɡɜɨɥɢɬ ɫɧɢɡɢɬɶ ɩɨɬɪɟɛɥɟɧɢɟ ɷɧɟɪɝɨɪɟɫɭɪɫɨɜ. 

 

1.2.3 Ɉɫɨɛɟɧɧɨɫɬɢ ɫɨɫɬɚɜɥɟɧɢɹ ɩɪɨɟɤɬɧɨ-ɫɦɟɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ 

 

Ɉɫɨɛɟɧɧɨɫɬɹɦɢ ɫɨɫɬɚɜɥɟɧɢɹ ɩɪɨɟɤɬɧɨ-ɫɦɟɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɹɜɥɹɸɬɫɹ 

[17]: 

1. ɉɨɪɹɞɨɤ ɪɚɡɪɚɛɨɬɤɢ (ɜ ɬɨɦ ɱɢɫɥɟ ɫɬɚɞɢɣɧɨɫɬɶ), ɫɨɝɥɚɫɨɜɚɧɢɹ ɢ 

ɭɬɜɟɪɠɞɟɧɢɹ ɩɪɨɟɤɬɧɨ–ɫɦɟɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ȼɅ 

ɪɟɝɥɚɦɟɧɬɢɪɭɟɬɫɹ ɧɨɪɦɚɬɢɜɧɨ-ɦɟɬɨɞɢɱɟɫɤɢɦɢ ɞɨɤɭɦɟɧɬɚɦɢ, ɭɬɜɟɪɠɞɟɧɧɵɦɢ 

ɜ ɭɫɬɚɧɨɜɥɟɧɧɨɦ ɩɨɪɹɞɤɟ; 

2. ɋɨɞɟɪɠɚɧɢɟ, ɫɨɫɬɚɜ, ɨɛɴɟɦ ɢ ɨɮɨɪɦɥɟɧɢɟ ɩɪɟɞɩɪɨɟɤɬɧɨɣ ɢ 

ɩɪɨɟɤɬɧɨ-ɫɦɟɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ, ɚ ɬɚɤɠɟ ɡɚɞɚɧɢɣ ɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ 
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ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɷɬɚɥɨɧɚɦɢ (ɨɛɪɚɡɰɚɦɢ, ɦɚɤɟɬɚɦɢ), 

ɭɬɜɟɪɠɞɟɧɧɵɦɢ ɜ ɭɫɬɚɧɨɜɥɟɧɧɨɦ ɩɨɪɹɞɤɟ;  

3. ɋɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ȼɅ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɛɚɡɢɫɧɵɯ 

ɰɟɧɚɯ ɩɨ ɞɟɣɫɬɜɭɸɳɢɦ ɫɦɟɬɧɵɦ ɧɨɪɦɚɦ. ɋɬɨɢɦɨɫɬɶ ɫɨɨɪɭɠɟɧɢɹ ȼɅ – 

ɞɨɝɨɜɨɪɧɚɹ; 

4. ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɧɨɜɵɯ ȼɅ ɩɨ ɨɱɟɪɟɞɹɦ ɤɚɠɞɚɹ ɨɱɟɪɟɞɶ 

ɞɨɥɠɧɚ ɛɵɬɶ ɡɚɤɨɧɱɟɧɧɵɦ ɨɛɴɟɤɬɨɦ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦ ɩɟɪɟɞɚɱɭ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɩɨɬɪɟɛɢɬɟɥɹɦ. Ⱦɨɩɭɫɤɚɟɬɫɹ ɜɪɟɦɟɧɧɚɹ ɪɚɛɨɬɚ ȼɅ ɢɥɢ 

ɨɱɟɪɟɞɟɣ ȼɅ ɧɚ ɧɚɩɪɹɠɟɧɢɢ ɛɨɥɟɟ ɧɢɡɤɨɦ, ɱɟɦ ɬɨ ɧɚɩɪɹɠɟɧɢɟ, ɧɚ ɤɨɬɨɪɨɟ 

ɨɧɚ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɚ; 

5. ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɩɪɨɟɤɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɨɜɟɪɤɚ 

ɩɪɢɧɹɬɵɯ ɜ ɧɟɣ ɧɨɜɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ ɧɚ ɩɚɬɟɧɬɧɭɸ ɱɢɫɬɨɬɭ ɢ 

ɩɚɬɟɧɬɧɨɫɩɨɫɨɛɧɨɫɬɶ; 

6. ȼ ɫɦɟɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɫɥɟɞɭɟɬ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɡɚɬɪɚɬɵ, 

ɫɜɹɡɚɧɧɵɟ ɫ ɨɬɜɨɞɨɦ ɡɟɦɟɥɶ ɜ ɩɨɫɬɨɹɧɧɨɟ ɢ ɜɪɟɦɟɧɧɨɟ ɩɨɥɶɡɨɜɚɧɢɟ (ɜɵɤɭɩ, 

ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ, ɢɫɩɨɥɧɢɬɟɥɶɧɚɹ ɫɴɟɦɤɚ, ɜɨɡɦɟɳɟɧɢɟ ɩɨɬɟɪɶ 

ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɭɛɵɬɤɢ ɨɬ ɢɡɴɹɬɢɹ ɡɟɦɟɥɶ, 

ɪɟɤɭɥɶɬɢɜɚɰɢɹ), ɧɚ ɜɵɪɭɛɤɭ ɥɟɫɚ, ɧɚ ɩɪɨɜɟɞɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɨɯɪɚɧɟ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɚ ɬɚɤɠɟ ɧɚ ɯɢɦɢɱɟɫɤɭɸ ɨɛɪɚɛɨɬɤɭ 

ɞɪɟɜɟɫɧɨɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ. ȼ ɫɥɭɱɚɟ ɫɧɨɫɚ ɫɬɪɨɟɧɢɣ ɩɨ ɬɪɚɫɫɟ 

ȼɅ ɜ ɫɦɟɬɧɭɸ ɞɨɤɭɦɟɧɬɚɰɢɸ ɜɤɥɸɱɚɸɬɫɹ ɫɪɟɞɫɬɜɚ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɫɧɨɫɚ 

ɭɤɚɡɚɧɧɵɯ ɫɬɪɨɟɧɢɣ, ɚ ɬɚɤɠɟ ɧɚ ɜɵɩɥɚɬɭ ɤɨɦɩɟɧɫɚɰɢɢ ɢɥɢ ɧɚ ɫɨɨɪɭɠɟɧɢɟ 

ɧɨɜɵɯ ɫɬɪɨɟɧɢɣ ɫɨɝɥɚɫɧɨ ɞɨɤɭɦɟɧɬɚɦ, ɩɪɟɞɫɬɚɜɥɹɟɦɵɦ ɡɚɤɚɡɱɢɤɨɦ; 

7. Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɤɚɱɟɫɬɜɟɧɧɨɝɨ ɜɵɩɨɥɧɟɧɢɹ 

ɫɬɪɨɢɬɟɥɶɧɨɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɜ ɫɦɟɬɧɨɣ 

ɞɨɤɭɦɟɧɬɚɰɢɢ ɫɪɟɞɫɬɜɚ ɧɚ ɩɪɨɜɟɞɟɧɢɟ ɚɜɬɨɪɫɤɨɝɨ ɧɚɞɡɨɪɚ ɡɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨɦ 

ȼɅ, ɨɫɨɛɟɧɧɨ ɞɥɹ ȼɅ, ɫɨɨɪɭɠɚɟɦɵɯ ɜ ɫɥɨɠɧɵɯ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɢ ɩɪɢɪɨɞɧɵɯ 

ɭɫɥɨɜɢɹɯ, ɞɥɹ ȼɅ, ɧɚ ɤɨɬɨɪɵɯ ɩɪɢɦɟɧɹɸɬɫɹ ɧɨɜɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɪɟɲɟɧɢɹ; 

8. Ⱦɥɹ ɫɥɨɠɧɵɯ ɢ ɨɫɨɛɨ ɫɥɨɠɧɵɯ ɨɛɴɟɤɬɨɜ ɜ ɫɦɟɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ 

ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɫɪɟɞɫɬɜɚ ɧɚ ɪɚɡɪɚɛɨɬɤɭ ɩɪɨɟɤɬɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ; 
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9. ȼ ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ ɪɚɛɨɬ ɩɨ ɫɨɨɪɭɠɟɧɢɸ ȼɅ ɜɵɞɟɥɹɟɬɫɹ 

ɫɬɨɢɦɨɫɬɶ ɪɚɛɨɬ ɩɨ ɩɟɪɟɭɫɬɪɨɣɫɬɜɭ ɨɛɴɟɤɬɨɜ ɫɦɟɠɧɵɯ ɫ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ȼɅ ɢ 

ɜɯɨɞɹɳɢɯ ɜ ɫɨɫɬɚɜ ɟɟ ɩɪɨɟɤɬɚ. 

 

1.3 Ɉɛɡɨɪ ɩɪɨɝɪɚɦɦ, ɩɪɢɦɟɧɹɟɦɵɯ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ Ʌɗɉ ɢ 

ɦɨɞɟɥɢɪɨɜɚɧɢɢ ɜ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɹɯ 

 

ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɥɢɧɢɣ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱ ɢ ɦɨɞɟɥɢɪɨɜɚɧɢɢ ɜ 

ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɹɯ ɞɥɹ ɛɨɥɟɟ ɧɚɝɥɹɞɧɨɝɨ ɢ ɩɪɨɫɬɨɝɨ ɩɨɧɢɦɚɧɢɹ ɩɪɢɦɟɧɹɸɬ 

ɨɩɪɟɞɟɥɟɧɧɵɟ ɩɪɨɝɪɚɦɦɵ, ɫɩɨɫɨɛɫɬɜɭɸɳɢɟ ɷɬɨɦɭ. Ɍɚɤɢɦɢ ɩɪɨɝɪɚɦɦɚɦɢ 

ɹɜɥɹɸɬɫɹ ɩɥɚɝɢɧ Ʌɗɉ ɉɊɈ, ɪɚɛɨɬɚɸɳɢɣ ɧɚ ɨɫɧɨɜɟ AutoCAD, RastrWin3, ɚ 

ɬɚɤɠɟ, ɜɫɟɦɢ ɢɡɜɟɫɬɧɵɣ, Microsoft Office. Ɋɚɫɫɦɨɬɪɢɦ ɩɨ ɨɬɞɟɥɶɧɨɫɬɢ 

ɤɚɠɞɵɣ ɢɡ ɧɢɯ. 

ɇɚɢɛɨɥɟɟ ɢɫɩɨɥɶɡɭɟɦɵɦɢ ɩɪɨɝɪɚɦɦɚɦɢ ɢɡ Microsoft Office ɹɜɥɹɸɬɫɹ 

Microsoft World, Microsoft Excel ɢ Microsoft Visio. 

ɉɪɨɝɪɚɦɦɚ Ʌɗɉ ɉɊɈ ɨɬ ɤɨɦɩɚɧɢɢ ɇɂɅȿȾ ɹɜɥɹɟɬɫɹ ɛɟɫɩɥɚɬɧɨɣ ɢ 

ɪɚɛɨɬɚɟɬ ɧɚ ɛɚɡɟ AutoCAD, NanoCAD, BricsCAD. Ɉɧɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ 0,4-35 ɤȼ ɢ ɤɚɛɟɥɶɧɵɯ ɥɢɧɢɣ ɜɫɟɯ 

ɧɚɩɪɹɠɟɧɢɣ [8]. 

Ɉɫɧɨɜɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɨɝɪɚɦɦɵ Ʌɗɉ ɉɊɈ [8]: 

1. ɍɞɨɛɧɨɟ ɩɨɫɬɪɨɟɧɢɟ ɢ ɨɮɨɪɦɥɟɧɢɟ ɬɪɚɫɫɵ ȼɅ. ɉɨɫɬɪɨɟɧɢɟ 

ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɢ ɚɛɨɧɟɧɬɫɤɢɯ ɥɢɧɢɣ. ȼɨɡɦɨɠɧɨɫɬɶ ɩɨɫɬɪɨɟɧɢɹ ɬɪɚɫɫɵ ɩɨ 

ɩɨɥɢɥɢɧɢɢ; 

2. Ȼɵɫɬɪɚɹ ɤɨɪɪɟɤɬɢɪɨɜɤɚ ɤɚɤ ɨɞɧɨɣ ɨɩɨɪɵ, ɬɚɤ ɢ ɜɫɟɣ ɥɢɧɢɢ 

(ɪɟɞɚɤɬɨɪ ɬɪɚɫɫɵ); 

3. ɉɨɫɬɪɨɟɧɢɟ ɩɨɨɩɨɪɧɨɣ ɫɯɟɦɵ, ɮɨɪɦɢɪɨɜɚɧɢɟ ɩɚɫɩɨɪɬɚ ɩɪɨɟɤɬɚ, 

ɜɟɞɨɦɨɫɬɢ ɨɩɨɪ ɢ ɤɨɨɪɞɢɧɚɬ. Ȼɵɫɬɪɵɣ ɪɚɫɱɟɬ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɬɪɚɫɫɵ, 

ɩɨɫɬɪɨɟɧɢɟ ɩɨɥɨɫɵ ɨɬɜɨɞɚ ȼɅ; 
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4. Ʉɨɪɪɟɤɬɢɪɨɜɤɚ ɫɩɟɰɢɮɢɤɚɰɢɢ, ɞɨɛɚɜɥɟɧɢɟ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɵɛɪɚɧɧɨɝɨ ɫɟɱɟɧɢɹ ɩɪɨɜɨɞɚ (ɪɟɞɚɤɬɨɪ 

ɬɪɚɫɫɵ); 

5. ȼɵɜɨɞ ɫɩɟɰɢɮɢɤɚɰɢɢ ɜ ɮɨɪɦɚɬɚɯ dwg, docx, pdf. ȼɨɡɦɨɠɧɨɫɬɶ 

ɪɚɫɱɟɬɚ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɫɩɟɰɢɮɢɤɚɰɢɢ ɧɚ ɭɫɥɨɜɧɭɸ ɞɥɢɧɭ ȼɅ ɢ ɢɬɨɝɨɜɨɣ 

ɫɩɟɰɢɮɢɤɚɰɢɢ ɩɨ ɩɨɫɬɪɨɟɧɧɨɣ ɬɪɚɫɫɟ, ɧɚɩɪɢɦɟɪ ɜ AutoCAD; 

6. Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɣ ɩɨɞɛɨɪ ɢ ɡɚɦɟɧɚ ɚɪɦɚɬɭɪɵ ɧɚ ɚɧɚɥɨɝɢ; 

7. ȼɨɡɦɨɠɧɨɫɬɶ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɢ ɫɨɡɞɚɧɢɹ ɧɨɜɵɯ ɬɢɩɨɜɵɯ 

ɩɪɨɟɤɬɨɜ ɜ ɛɚɡɟ ɞɚɧɧɵɯ; 

8. ɗɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɫɨɯɪɚɧɟɧɢɹ ɜ 

ɪɟɞɚɤɬɢɪɭɟɦɵɣ ɮɨɪɦɚɬ – docx; 

9. Ɇɟɯɚɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɞɥɹ ɜɵɛɨɪɚ ɩɪɨɜɨɞɚ, ɩɪɨɜɟɪɤɢ ɥɢɧɟɣɧɨɣ 

ɚɪɦɚɬɭɪɵ ɢ ɫɬɨɣɤɢ ɧɚ ɢɡɝɢɛ. ɉɨɫɬɪɨɟɧɢɟ ɩɪɨɮɢɥɹ/ɩɟɪɟɫɟɱɟɧɢɹ ɜɵɛɪɚɧɧɨɝɨ 

ɩɪɨɥɺɬɚ ɜ dwg. ȼɵɜɨɞ ɪɚɫɱɟɬɚ ɜ ɮɨɪɦɚɬ docx; 

10. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɤɚɛɟɥɶɧɵɯ ɥɢɧɢɣ; 

11. Ɋɟɞɚɤɬɨɪ ɬɨɦɚ – ɩɪɢɥɨɠɟɧɢɟ ɞɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ, ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ 

ɢ ɨɬɩɪɚɜɤɢ ɧɚ ɩɟɱɚɬɶ ɞɨɤɭɦɟɧɬɚɰɢɢ. 

ɉɪɨɝɪɚɦɦɚ RastrWin3 ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɩɨ ɪɚɫɱɟɬɭ, 

ɚɧɚɥɢɡɭ ɢ ɨɩɬɢɦɢɡɚɰɢɢ ɪɟɠɢɦɨɜ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ ɢ ɫɢɫɬɟɦ [13]. 

Ɉɫɧɨɜɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ RastrWin3 [13]: 

1. Ɋɚɫɱɟɬ ɭɫɬɚɧɨɜɢɜɲɢɯɫɹ ɪɟɠɢɦɨɜ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ 

ɩɪɨɢɡɜɨɥɶɧɨɝɨ ɪɚɡɦɟɪɚ ɢ ɫɥɨɠɧɨɫɬɢ, ɥɸɛɨɝɨ ɧɚɩɪɹɠɟɧɢɹ (ɨɬ 0.4 ɞɨ 1150 ɤȼ); 

2. ɉɨɥɧɵɣ ɪɚɫɱɟɬ ɜɫɟɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɪɟɠɢɦɚ (ɬɨɤɢ, 

ɧɚɩɪɹɠɟɧɢɹ, ɩɨɬɨɤɢ ɢ ɩɨɬɟɪɢ ɚɤɬɢɜɧɨɣ ɢ ɪɟɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ ɜɨ ɜɫɟɯ ɭɡɥɚɯ 

ɢ ɜɟɬɜɹɯ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɟɬɢ); 

3. Ɋɚɫɱɟɬ ɭɫɬɚɧɨɜɢɜɲɢɯɫɹ ɪɟɠɢɦɨɜ ɫ ɭɱɟɬɨɦ ɨɬɤɥɨɧɟɧɢɹ ɱɚɫɬɨɬɵ 

(ɛɟɡ ɛɚɥɚɧɫɢɪɭɸɳɟɝɨ ɭɡɥɚ); 

4. Ʉɨɧɬɪɨɥɶ ɢɫɯɨɞɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɧɚ ɥɨɝɢɱɟɫɤɭɸ ɢ ɮɢɡɢɱɟɫɤɭɸ 

ɧɟɩɪɨɬɢɜɨɪɟɱɢɜɨɫɬɶ; 

5. ɗɤɜɢɜɚɥɟɧɬɢɪɨɜɚɧɢɟ (ɭɩɪɨɳɟɧɢɟ) ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ; 
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6. Ɉɩɬɢɦɢɡɚɰɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ ɩɨ ɭɪɨɜɧɹɦ ɧɚɩɪɹɠɟɧɢɹ, 

ɩɨɬɟɪɹɦ ɦɨɳɧɨɫɬɢ ɢ ɪɚɫɩɪɟɞɟɥɟɧɢɸ ɪɟɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ; 

7. Ɋɚɫɱɟɬ ɩɨɥɨɠɟɧɢɣ ɪɟɝɭɥɹɬɨɪɨɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɨɞ ɧɚɝɪɭɡɤɨɣ 

(Ɋɉɇ) ɢ ɩɨɥɨɠɟɧɢɣ ɜɨɥɶɬɨɞɨɛɚɜɨɱɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ(ȼȾɌ); 

8. Ɋɚɫɱɟɬ ɩɪɟɞɟɥɶɧɵɯ ɩɨ ɩɟɪɟɞɚɜɚɟɦɨɣ ɦɨɳɧɨɫɬɢ ɪɟɠɢɦɨɜ 

ɷɧɟɪɝɨɫɢɫɬɟɦɵ, ɨɩɪɟɞɟɥɟɧɢɟ ɨɩɚɫɧɵɯ ɫɟɱɟɧɢɣ; 

9. ɋɬɪɭɤɬɭɪɧɵɣ ɚɧɚɥɢɡ ɩɨɬɟɪɶ ɦɨɳɧɨɫɬɢ – ɩɨ ɢɯ ɯɚɪɚɤɬɟɪɭ, ɬɢɩɚɦ 

ɨɛɨɪɭɞɨɜɚɧɢɹ, ɪɚɣɨɧɚɦ ɢ ɭɪɨɜɧɹɦ ɧɚɩɪɹɠɟɧɢɹ; 

10. ɉɪɨɜɟɞɟɧɢɟ ɦɧɨɝɨɜɚɪɢɚɧɬɧɵɯ ɪɚɫɱɟɬɨɜ ɩɨ ɫɩɢɫɤɭ ɜɨɡɦɨɠɧɵɯ 

ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɣ; 

11. Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɨɬɤɥɸɱɟɧɢɹ Ʌɗɉ, ɜ ɬɨɦ ɱɢɫɥɟ ɨɞɧɨɫɬɨɪɨɧɧɟɝɨ, ɢ 

ɨɩɪɟɞɟɥɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɨɬɤɪɵɬɨɦ ɤɨɧɰɟ; 

12. Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɝɟɧɟɪɚɬɨɪɨɜ ɢ ɜɨɡɦɨɠɧɨɫɬɶ ɡɚɞɚɧɢɹ ɟɝɨ PQ-

ɞɢɚɝɪɚɦɦɵ; 

13. Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɥɢɧɟɣɧɵɯ ɢ ɲɢɧɧɵɯ ɪɟɚɤɬɨɪɨɜ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ 

ɢɯ ɨɬɤɥɸɱɟɧɢɹ ɢ ɩɟɪɟɧɨɫɚ ɥɢɧɟɣɧɨɝɨ ɪɟɚɤɬɨɪɚ ɜ ɭɡɟɥ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ Ʌɗɉ; 

14. Ⱥɧɚɥɢɡ  ɞɨɩɭɫɬɢɦɨɣ ɬɨɤɨɜɨɣ ɡɚɝɪɭɡɤɢ Ʌɗɉ ɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɜ 

ɬɨɦ ɱɢɫɥɟ ɫ ɭɱɟɬɨɦ ɡɚɜɢɫɢɦɨɫɬɢ ɞɨɩɭɫɬɢɦɨɝɨ ɬɨɤɚ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ; 

15. Ɋɚɫɱɟɬ ɫɟɬɟɜɵɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ, ɩɨɡɜɨɥɹɸɳɢɯ ɨɰɟɧɢɬɶ ɜɥɢɹɧɢɟ 

ɢɡɦɟɧɟɧɢɹ ɜɯɨɞɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɧɚ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ, ɢ ɧɚɨɛɨɪɨɬ, 

ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɫɱɟɬɚ ɤ ɢɡɦɟɧɟɧɢɸ 

ɜɯɨɞɧɵɯ ɩɚɪɚɦɟɬɪɨɜ; 

16. Ɋɚɫɱɟɬ ɚɝɪɟɝɚɬɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɩɨ ɪɚɡɥɢɱɧɵɦ ɬɟɪɪɢɬɨɪɢɚɥɶɧɵɦ ɢ 

ɜɟɞɨɦɫɬɜɟɧɧɵɦ ɩɨɞɪɚɡɞɟɥɟɧɢɹɦ (ɩɨɬɪɟɛɥɟɧɢɟ, ɝɟɧɟɪɚɰɢɹ, ɜɧɟɲɧɢɟ 

ɩɟɪɟɬɨɤɢ); 

17. ɋɪɚɜɧɟɧɢɟ ɪɚɡɥɢɱɧɵɯ ɪɟɠɢɦɨɜ ɩɨ ɡɚɞɚɧɧɨɦɭ ɫɩɢɫɤɭ ɩɚɪɚɦɟɬɪɨɜ. 

Ɋɚɫɫɦɨɬɪɟɜ ɧɚɢɛɨɥɟɟ ɢɫɩɨɥɶɡɭɟɦɵɟ ɩɪɨɝɪɚɦɦɵ, ɞɥɹ ɧɚɲɢɯ ɡɚɞɚɱ ɛɭɞɟɦ 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ RastrWin3 ɢ Microsoft Office. 
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2 Ⱥɧɚɥɢɬɢɱɟɫɤɚɹ ɱɚɫɬɶ 

 

2.1 В˞˄ˑ˓ ˏˈ˔˕˃ ˒˓ˑхˑˉˇˈːия ˕˓˃˔˔˞ и ˒˓ˈˇ˅˃˓и˕ˈˎ˟ː˞х 

˅˞˄ˑ˓ ˑ˒ˑ˓ 

 

2.1.1 ȼɵɛɨɪ ɬɪɚɫɫɵ ɜɨɡɞɭɲɧɨɣ ɥɢɧɢɢ 35 ɤȼ 

 

Ⱦɥɹ ɜɵɛɨɪɚ ɩɪɨɯɨɠɞɟɧɢɹ ɬɪɚɫɫɵ ɜɨɡɞɭɲɧɨɣ ɥɢɧɢɢ ɧɟɨɛɯɨɞɢɦɨ 

ɪɚɫɫɦɨɬɪɟɬɶ ɝɟɨɝɪɚɮɢɱɟɫɤɢɟ ɤɚɪɬɵ, ɧɚɩɪɢɦɟɪ, google ɤɚɪɬɵ [21] , ɢɡɭɱɢɬɶ 

ɦɟɫɬɧɨɫɬɶ, ɬɚɤɠɟ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ, ɛɭɞɟɬ ɥɢ ɩɪɨɯɨɞɢɬɶ ȼɅ ɩɨ 

ɧɚɫɚɠɞɟɧɢɹɦ, ɩɨ ɧɚɫɟɥɟɧɧɨɣ ɢɥɢ ɧɟɧɚɫɟɥɟɧɧɨɣ ɢ ɬɪɭɞɧɨɞɨɫɬɭɩɧɨɣ 

ɦɟɫɬɧɨɫɬɢ, ɛɭɞɟɬ ɥɢ ɨɧɚ ɫɛɥɢɠɚɬɶɫɹ ɢ ɩɟɪɟɫɟɤɚɬɶɫɹ ɫ ɠɟɥɟɡɧɵɦɢ ɢɥɢ 

ɚɜɬɨɦɨɛɢɥɶɧɵɦɢ ɞɨɪɨɝɚɦɢ, ɫ ɜɨɞɧɵɦɢ ɩɪɨɫɬɪɚɧɫɬɜɚɦɢ, ɫ ɬɪɨɥɥɟɣɛɭɫɧɵɦɢ ɢ 

ɬɪɚɦɜɚɣɧɵɦɢ ɥɢɧɢɹɦɢ, ɫ ɜɡɪɵɜɨ- ɢ ɩɨɠɚɪɨɨɩɚɫɧɵɦɢ ɭɫɬɚɧɨɜɤɚɦɢ, ɫ 

ɧɚɞɡɟɦɧɵɦɢ ɢ ɧɚɡɟɦɧɵɦɢ ɬɪɭɛɨɩɪɨɜɨɞɚɦɢ, ɫɨɨɪɭɠɟɧɢɹɦɢ ɬɪɚɧɫɩɨɪɬɚ ɧɟɮɬɢ 

ɢ ɝɚɡɚ, ɤɚɧɚɬɧɵɦɢ ɞɨɪɨɝɚɦɢ, ɫ ɚɷɪɨɞɪɨɦɚɦɢ ɢ ɜɟɪɬɨɞɪɨɦɚɦɢ, ɫ 

ɫɨɨɪɭɠɟɧɢɹɦɢ ɫɜɹɡɢ, ɫɢɝɧɚɥɢɡɚɰɢɢ ɢ ɩɪɨɜɨɞɧɨɝɨ ɜɟɳɚɧɢɹ, ɛɭɞɟɬ ɥɢ 

ɩɪɨɯɨɞɢɬɶ ɩɨ ɦɨɫɬɚɦ ɩɥɚɬɢɧɚɦ ɢ ɞɚɦɛɚɦ [18]. 

Ɋɚɫɫɦɨɬɪɟɜ ɦɟɫɬɧɨɫɬɶ ɦɟɠɞɭ ɫɟɥɚɦɢ ȿɮɪɟɦɤɢɧɨ ɢ Ʉɨɦɦɭɧɚɪ, ɛɵɥɚ 

ɜɵɛɪɚɧɚ ɫɥɟɞɭɸɳɚɹ ɬɪɚɫɫɚ, ɤɨɬɨɪɚɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.1. 

Ⱦɥɢɧɚ ɬɪɚɫɫɵ ɫɨɫɬɚɜɢɥɚ 16,2 ɤɦ, ɢɡɝɢɛ ɫɞɟɥɚɧ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɨɛɨɣɬɢ 

ɝɨɪɧɭɸ ɦɟɫɬɧɨɫɬɶ (ɩɟɪɟɜɚɥ). ɉɪɨɟɤɬɢɪɭɟɦɚɹ ɜɨɡɞɭɲɧɚɹ ɥɢɧɢɹ ɩɟɪɟɫɟɤɚɟɬ 

ɜɨɞɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ, ɪɟɤɭ Ȼɟɥɵɣ ɂɸɫ. ɒɢɪɢɧɚ ɩɟɪɟɫɟɤɚɟɦɨɣ ɪɟɤɢ 

ɫɨɫɬɚɜɥɹɟɬ  90 ɦɟɬɪɨɜ, ɪɟɤɚ ɧɚɯɨɞɢɬɫɹ ɜ 720 ɦɟɬɪɚɯ ɨɬ ɧɚɱɚɥɚ ɬɪɚɫɫɵ ȼɅ ɫɨ 

ɫɬɨɪɨɧɵ ɫɟɥɚ ȿɮɪɟɦɤɢɧɨ.  
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Ɋɢɫɭɧɨɤ 2.1 – Ɍɪɚɫɫɚ ȼɅ ɫɨ ɫɩɭɬɧɢɤɨɜɨɣ ɤɚɪɬɵ 

 

ɉɪɢɜɟɞɟɦ ɜɵɛɪɚɧɧɭɸ ɩɪɨɟɤɬɢɪɭɟɦɭɸ ɬɪɚɫɫɭ ɜ ɜɢɞɟ ɱɟɪɬɟɠɚ ɫ 

ɭɤɚɡɚɧɧɵɦɢ ɞɥɢɧɚɦɢ ɢ ɭɝɥɚɦɢ (Ɋɢɫɭɧɨɤ 2.2). 

 

 

Ɋɢɫɭɧɨɤ 2.2 – Ɍɪɚɫɫɚ ȼɅ ɜ ɜɢɞɟ ɱɟɪɬɟɠɚ 
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2.1.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɪɚɣɨɧɚ 

 

ɉɪɢ ɪɚɫɱɟɬɟ ȼɅ ɢ ɢɯ ɷɥɟɦɟɧɬɨɜ ɞɨɥɠɧɵ ɭɱɢɬɵɜɚɬɶɫɹ ɤɥɢɦɚɬɢɱɟɫɤɢɟ 

ɭɫɥɨɜɢɹ – ɜɟɬɪɨɜɨɟ ɞɚɜɥɟɧɢɟ, ɬɨɥɳɢɧɚ ɫɬɟɧɤɢ ɝɨɥɨɥɟɞɚ, ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ, 

ɫɬɟɩɟɧɶ ɚɝɪɟɫɫɢɜɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɢɧɬɟɧɫɢɜɧɨɫɬɶ 

ɝɪɨɡɨɜɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɩɥɹɫɤɚ ɩɪɨɜɨɞɨɜ ɢ ɬɪɨɫɨɜ, ɜɢɛɪɚɰɢɹ. 

Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱɟɬɧɵɯ ɭɫɥɨɜɢɣ ɩɨ ɜɟɬɪɭ ɢ ɝɨɥɨɥɟɞɭ ɞɨɥɠɧɨ 

ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɤɚɪɬ ɤɥɢɦɚɬɢɱɟɫɤɨɝɨ 

ɪɚɣɨɧɢɪɨɜɚɧɢɹ ɬɟɪɪɢɬɨɪɢɢ ɊɎ ɫ ɭɬɨɱɧɟɧɢɟɦ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɢɯ 

ɩɚɪɚɦɟɬɪɨɜ ɜ ɫɬɨɪɨɧɭ ɭɜɟɥɢɱɟɧɢɹ ɢɥɢ ɭɦɟɧɶɲɟɧɢɹ ɩɨ ɪɟɝɢɨɧɚɥɶɧɵɦ ɤɚɪɬɚɦ 

ɢ ɦɚɬɟɪɢɚɥɚɦ ɦɧɨɝɨɥɟɬɧɢɯ ɧɚɛɥɸɞɟɧɢɣ ɝɢɞɪɨɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ ɢ 

ɦɟɬɟɨɩɨɫɬɨɜ ɡɚ ɫɤɨɪɨɫɬɶɸ ɜɟɬɪɚ, ɦɚɫɫɨɣ, ɪɚɡɦɟɪɚɦɢ ɢ ɜɢɞɨɦ ɝɨɥɨɥɟɞɧɨ-

ɢɡɦɨɪɨɡɟɜɵɯ ɨɬɥɨɠɟɧɢɣ [11]. 

ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɝɪɨɡɨɜɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɞɨɥɠɧɚ ɨɩɪɟɞɟɥɹɬɶɫɹ ɩɨ ɤɚɪɬɚɦ 

ɪɚɣɨɧɢɪɨɜɚɧɢɹ ɬɟɪɪɢɬɨɪɢɢ ɊɎ ɩɨ ɱɢɫɥɭ ɝɪɨɡɨɜɵɯ ɱɚɫɨɜ ɜ ɝɨɞɭ, 

ɪɟɝɢɨɧɚɥɶɧɵɦ ɤɚɪɬɚɦ ɫ ɭɬɨɱɧɟɧɢɟɦ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɨ ɞɚɧɧɵɦ 

ɦɟɬɟɨɫɬɚɧɰɢɣ ɨ ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɝɪɨɡ. 

Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɣɨɧɨɜ ɩɨ ɱɚɫɬɨɬɟ ɩɨɜɬɨɪɹɟɦɨɫɬɢ ɢ ɢɧɬɟɧɫɢɜɧɨɫɬɢ 

ɩɥɹɫɤɢ ɩɪɨɜɨɞɨɜ ɢ ɬɪɨɫɨɜ ɞɨɥɠɧɨ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɩɨ ɤɚɪɬɟ ɪɚɣɨɧɢɪɨɜɚɧɢɹ 

ɬɟɪɪɢɬɨɪɢɢ ɊɎ ɫ ɭɬɨɱɧɟɧɢɟɦ ɩɨ ɞɚɧɧɵɦ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

ɂɫɯɨɞɹ ɢɡ ɩɭɧɤɬɚ 2.5.38 ɩɪɚɜɢɥ ɭɫɬɪɨɣɫɬɜɚ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ [11] ɛɵɥɢ 

ɨɩɪɟɞɟɥɟɧɵ ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɩɨ ɩɪɨɟɤɬɢɪɭɟɦɨɦɭ ɪɚɣɨɧɭ. ɉɨɥɭɱɟɧɧɵɟ 

ɞɚɧɧɵɟ ɜɧɟɫɟɦ ɜ ɬɚɛɥɢɰɭ 2.1. 

 

Ɍɚɛɥɢɰɚ 2.1 – Ʉɥɢɦɚɬɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɪɚɣɨɧɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ Ɂɧɚɱɟɧɢɟ ɩɨɤɚɡɚɬɟɥɹ 
Ɋɚɣɨɧ ɩɨ ɝɨɥɨɥɟɞɭ III  
Ɋɚɣɨɧ ɩɨ ɜɟɬɪɭ IV  
ɇɨɪɦɚɥɶɧɨɟ ɜɟɬɪɨɜɨɟ ɞɚɜɥɟɧɢɟ W0 650 ɉɚ (32 ɦ/ɫ) 
Ɋɚɣɨɧ ɩɨ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɝɪɨɡ 20 – 40 ɱ. 
Ɋɚɣɨɧ ɩɨ ɩɥɹɫɤɟ ɩɪɨɜɨɞɨɜ  ɍɦɟɪɟɧɧɵɣ  
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2.1.3 ȼɵɛɨɪ ɭɧɢɮɢɰɢɪɨɜɚɧɧɵɯ ɨɩɨɪ 

 

ɉɪɚɜɢɥɶɧɟɟ ɜɫɟɝɨ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɜɨɡɞɭɲɧɨɣ ɥɢɧɢɢ ɩɪɨɢɡɜɨɞɢɬɶ 

ɜɵɛɨɪ ɨɩɨɪ ɨɫɧɨɜɵɜɚɹɫɶ ɧɚ ɬɢɩɨɜɵɯ ɩɪɨɟɤɬɚɯ. ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ 

ɩɪɢɦɟɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɨɩɨɪɵ: ɩɪɨɦɟɠɭɬɨɱɧɵɟ, ɩɪɨɦɟɠɭɬɨɱɧɨ-ɭɝɥɨɜɵɟ, 

ɚɧɤɟɪɧɵɟ, ɚɧɤɟɪɧɨ-ɭɝɥɨɜɵɟ, ɨɬɜɟɬɜɢɬɟɥɶɧɵɟ, ɤɨɧɰɟɜɵɟ, ɨɬɜɟɬɜɢɬɟɥɶɧɨ-

ɤɨɧɰɟɜɵɟ, ɤɨɬɨɪɵɟ ɢɡɝɨɬɚɜɥɢɜɚɸɬɫɹ ɢɡ ɞɪɟɜɟɫɢɧɵ, ɠɟɥɟɡɨɛɟɬɨɧɚ ɢ ɫɬɚɥɢ. 

Ⱦɥɹ ɧɚɲɟɣ ȼɅ 35 ɤȼ ɫ ɭɱɟɬɨɦ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɪɚɣɨɧɚ ɛɭɞɟɦ 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɨɩɨɪɵ [16], ɨɫɧɨɜɵɜɚɹɫɶ ɧɚ ɬɢɩɨɜɨɦ ɩɪɨɟɤɬɟ 

3.407.1-164 (ɍɧɢɮɢɰɢɪɨɜɚɧɧɵɟ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɨɩɨɪɵ ȼɅ 35 ɤȼ ɧɚ 

ɰɟɧɬɪɢɮɭɝɢɪɨɜɚɧɧɵɯ ɫɬɨɣɤɚɯ) [19]. 

ȼ ɤɚɱɟɫɬɜɟ ɤɨɧɰɟɜɵɯ ɨɩɨɪ ɜɵɛɢɪɚɟɦ ɨɩɨɪɵ ɄȻ35-1.1, ɜ ɤɚɱɟɫɬɜɟ 

ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɉȻ35-3.1, ɜ ɤɚɱɟɫɬɜɟ ɚɧɤɟɪɧɨ-ɭɝɥɨɜɨɣ ɍ35-1. 

Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɫɷɤɨɧɨɦɢɬɶ ɞɟɧɟɠɧɵɟ ɫɪɟɞɫɬɜɚ ɦɧɨɸ ɛɵɥɨ ɩɪɢɧɹɬɨ 

ɪɟɲɟɧɢɟ ɨɛ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɚɧɤɟɪɧɨ-ɭɝɥɨɜɵɯ ɨɩɨɪ ɜ ɦɟɫɬɚɯ ɢɡɝɢɛɚ ɬɪɚɫɫɵ ȼɅ 

ɜɦɟɫɬɨ ɩɪɨɦɟɠɭɬɨɱɧɨ-ɭɝɥɨɜɵɯ. 

ɉɪɨɥɟɬ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɨɩɨɪ ɉȻ35-3.1 ɞɥɹ ɩɪɨɜɨɞɚ Ⱥɋ-120/19 

ɜɵɛɢɪɚɟɦ 170 ɦɟɬɪɨɜ, ɚ ɩɪɨɥɟɬ ɦɟɠɞɭ ɭɝɥɨɜɵɦɢ ɚɧɤɟɪɧɵɦɢ ɨɩɨɪɚɦɢ ɍ35-1 

ɜɵɛɢɪɚɟɦ ɩɪɢɦɟɪɧɨ 4000 ɦɟɬɪɨɜ, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɭɧɤɬɭ 2.5.136 ɉɍɗ [11] 

ɧɚ ȼɅ 35 ɤȼ ɢ ɜɵɲɟ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɚɧɤɟɪɧɵɦɢ ɨɩɨɪɚɦɢ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ 

ɛɨɥɟɟ 5 ɤɦ ɜ ɬɪɭɞɧɨɞɨɫɬɭɩɧɨɣ ɦɟɫɬɧɨɫɬɢ. 

ɗɫɤɢɡɵ ɨɩɨɪ ɫ ɭɤɚɡɚɧɧɵɦɢ ɨɫɧɨɜɧɵɦɢ ɪɚɡɦɟɪɚɦɢ, ɩɪɢɜɟɞɟɧɵ ɧɚ 

ɪɢɫɭɧɤɚɯ 2.3 – 2.5. 
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Ɋɢɫɭɧɨɤ 2.3 – ɗɫɤɢɡ ɨɩɨɪɵ ɉȻ35-3.1 

 

 

Ɋɢɫɭɧɨɤ 2.4 – ɗɫɤɢɡ ɨɩɨɪɵ ɍ35-1 

 

 

Ɋɢɫɭɧɨɤ 2.5 – ɗɫɤɢɡ ɨɩɨɪɵ ɄȻ35-1.1 

 

Ɋɚɡɦɟɪɵ ɩɪɨɥɟɬɨɜ ɨɩɨɪɵ ɉȻ35-3.1 ɭɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɟ 2.2. 
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Ɍɚɛɥɢɰɚ 2.2 – Ⱦɥɢɧɵ ɩɪɨɥɟɬɨɜ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɨɩɨɪɵ ɉȻ35-3.1 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɪɨɥɟɬɚ Ⱦɥɢɧɚ ɩɪɨɥɟɬɚ, ɦ 
Ƚɚɛɚɪɢɬɧɵɣ 209 

ȼɟɫɨɜɨɣ 261 
ȼɟɬɪɨɜɨɣ 350 

 

Ɉɩɪɟɞɟɥɢɦ ɪɚɫɱɟɬɧɵɣ ɩɪɨɥɟɬ 𝐥˓, (ɦ) ɩɨ ɮɨɪɦɭɥɟ: 

 𝐥˓ = ૙,ૡ ∙ 𝐥г,                                                                                                (2.1) 

 

ɝɞɟ 𝐥г – ɝɚɛɚɪɢɬɧɵɣ ɩɪɨɥɟɬ ɨɩɨɪɵ, ɦ. 

 𝐥˓ = ૙,ૡ ∙ ૛૙ૢ ˏ = ૚ૠ૙ ˏ. 

 

ɋ ɭɱɟɬɨɦ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ ɨɩɪɟɞɟɥɢɦ ɤɨɥɢɱɟɫɬɜɨ ɨɩɨɪ, ɜɧɟɫɟɦ 

ɞɚɧɧɵɟ ɜ ɬɚɛɥɢɰɭ 2.3. 

 

Ɍɚɛɥɢɰɚ 2.3 – Ʉɨɥɢɱɟɫɬɜɨ ɨɩɨɪ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɬɪɚɫɫɵ ȼɅ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɨɩɨɪɵ Ʉɨɥɢɱɟɫɬɜɨ ɨɩɨɪ 
ɉȻ35-3.1 91 

ɍ35-1 3 
ɄȻ35-1.1 2 

ɂɬɨɝɨ 96 
 

2.2 Ɋɚɫɱɟɬ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɱɚɫɬɢ 

 

ɉɨ ɪɟɡɭɥɶɬɚɬɨɦ ɤɨɧɬɪɨɥɶɧɵɯ ɡɚɦɟɪɨɜ ɢɡɜɟɫɬɧɨ, ɱɬɨ ɚɤɬɢɜɧɚɹ ɧɚɝɪɭɡɤɚ 

ɫ.Ʉɨɦɦɭɧɚɪ P=5,03 Ɇȼɬ, ɚ cosφ=0,99. Ɉɩɪɟɞɟɥɢɦ ɩɨɥɧɭɸ (S) ɢ ɪɟɚɤɬɢɜɧɭɸ 

(Q)  ɦɨɳɧɨɫɬɢ ɩɨ ɮɨɪɦɭɥɚɦ 2.2, 2.3, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

 

S =
P

cosφ,                                                                                                    (2.2) 

 

ɝɞɟ     P – ɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ, Ɇȼɬ;  
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S – ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ, ɆȼȺ. 

 

Q =  S2 − P2,                       (2.3) 

 

ɝɞɟ     Q– ɪɟɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ, Ɇȼɚɪ. 

 

S =
P

cosφ =
5,03 МВ˕

0,99
= 5,08 МВА. 

 

Q =  S2 − P2 =  5,082 − 5,032 = 0,71 МВа˓. 

 

2.2.1 ȼɵɛɨɪ ɧɚɩɪɹɠɟɧɢɹ ȼɅ 

 

Ɉɩɪɟɞɟɥɢɦ ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɥɢɧɢɢ 𝑈ːˑˏ , (ɤȼ) ɩɨ ɮɨɪɦɭɥɟ 

ɋɬɢɥɥɚ [3]. 

 𝑈ːˑˏ = 4,34 ∙  ݈ˎ + 16 ∙ 𝑃 ,                                                                      (2.4)  

 

ɝɞɟ    ݈ˎ – ɞɥɢɧɚ ɥɢɧɢɢ, ɤɦ;               𝑃  – ɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ ɥɢɧɢɢ, Ɇȼɬ. 

 𝑈ːˑˏ = 4,34 ∙  16,2 + 16 ∙ 5,03 = 42,67 ˍВ.  

 

ɉɪɢɧɢɦɚɟɦ ɡɚ ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ȼɅ 35 ɤȼ. 

 

2.2.2 ȼɵɛɨɪ ɦɚɪɤɢ ɢ ɫɟɱɟɧɢɹ ɩɪɨɜɨɞɚ  

 

ɋɟɱɟɧɢɟ ɩɪɨɜɨɞɨɜ ɢ ɤɚɛɟɥɟɣ ɜɵɛɢɪɚɸɬ ɩɨ ɬɟɯɧɢɱɟɫɤɢɦ ɢ 

ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɫɨɨɛɪɚɠɟɧɢɹɦ. ȼɵɛɨɪ ɫɟɱɟɧɢɹ ɩɨ ɧɚɝɪɟɜɭ ɩɪɨɢɡɜɨɞɹɬ ɩɨ 

ɪɚɫɱɟɬɧɨɦɭ ɬɨɤɭ. 
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ɉɪɨɢɡɜɟɞɟɦ ɪɚɫɱɟɬ ɪɚɛɨɱɟɝɨ ɬɨɤɚ  ɜ ɥɢɧɢɢ ˎܫ , (Ⱥ) ɩɨ ɮɨɪɦɭɥɟ (2.5). 

ܫˎ  =
𝑆ˎ 3∙𝑈ːˑˏ∙݊,                                                                                             (2.5) 

 

ɝɞɟ    𝑆ˎ – ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ ɜ ɥɢɧɢɢ, ɆȼȺ;  

n – ɤɨɥɢɱɟɫɬɜɨ ɰɟɩɟɣ ɥɢɧɢɣ;  𝑈ːˑˏ – ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɤȼɬ. 

ܫˎ  =
5,08 3∙35∙1 = 84 А. 

 

ɉɪɚɜɢɥɚɦɢ ɭɫɬɪɨɣɫɬɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ ɭɫɬɚɧɨɜɥɟɧɵ ɷɤɨɧɨɦɢɱɟɫɤɢɟ 

ɩɥɨɬɧɨɫɬɢ ɬɨɤɚ, ɩɨ ɤɨɬɨɪɵɦ ɞɨɥɠɧɵ ɜɵɛɢɪɚɬɶɫɹ ɫɟɱɟɧɢɹ ɩɪɨɜɨɞɨɜ ɢ ɤɚɛɟɥɟɣ. 

Ɋɚɫɱɟɬ ɫɟɱɟɧɢɹ ɩɪɨɜɨɞɚ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɨɞɢɬɶ ɡɚɬɟɦ, ɱɬɨɛɵ 

ɭɛɟɞɢɬɫɹ, ɱɬɨ ɜɵɛɪɚɧɧɵɣ ɩɪɨɜɨɞ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɜɫɟɦ ɬɪɟɛɨɜɚɧɢɹɦ 

ɧɚɞɟɠɧɨɫɬɢ ɢ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ. ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɩɥɨɬɧɨɫɬɶ ɬɨɤɚ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɬɚɛɥɢɰɵ 2.4. 

ɋɟɱɟɧɢɟ ɩɪɨɜɨɞɧɢɤɚ 𝐹э , (ɦɦ2) ɩɨ ɭɫɥɨɜɢɸ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɩɥɨɬɧɨɫɬɢ 

ɬɨɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 2.6 [16]: 

 𝐹э =
  (2.6)                                                                                                       ,݆݇ˎܫ

 

ɝɞɟ    ˎܫ – ɪɚɛɨɱɢɣ ɬɨɤ ɥɢɧɢɢ, Ⱥ;  ݆݇–ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɩɥɨɬɧɨɫɬɶ ɬɨɤɚ, Ⱥ/ɦɦ2. 𝐹э =
84 А
0,9

= 93,33 ˏˏ2. 
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Ɍɚɛɥɢɰɚ 2.4 – ɉɪɟɞɟɥɶɧɚɹ ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɩɥɨɬɧɨɫɬɶ ɬɨɤɚ, Ⱥ/ɦɦ2 

ɇɚɢɦɟɧɨɜɚɧɢɹ ɩɪɨɜɨɞɧɢɤɨɜ ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɚɤɫɢɦɭɦɚ 
ɧɚɝɪɭɡɤɢ, ɱ 
1000-
3000 

3000-
5000 

ɛɨɥɟɟ 
5000 

Ƚɨɥɵɟ ɩɪɨɜɨɞɚ ɢ ɲɢɧɵ:   2,5   2,1   1,8  
ɦɟɞɧɵɟ ɚɥɸɦɢɧɢɟɜɵɟ 1,3 1,1 0,9 

Ʉɚɛɟɥɢ ɫ ɛɭɦɚɠɧɨɣ ɢ ɩɪɨɜɨɞɚ ɫ ɪɟɡɢɧɨɜɨɣ ɢɡɨɥɹɰɢɟɣ 
ɫ ɠɢɥɚɦɢ; 

3,0    2,5    2,0  

 ɦɟɞɧɵɦɢ ɚɥɸɦɢɧɢɟɜɵɦɢ 1,6 1,4 1,2 

Ʉɚɛɟɥɢ ɫ ɪɟɡɢɧɨɜɨɣ ɢ ɩɥɚɫɬɦɚɫɫɨɜɨɣ ɢɡɨɥɹɰɢɟɣ ɫ 
ɠɢɥɚɦɢ:  

3,5    3,1    2,7  

ɦɟɞɧɵɦɢ ɚɥɸɦɢɧɢɟɜɵɦɢ 1,9 1,7 1,6 

 

Ⱦɥɹ ɧɚɲɟɝɨ ɪɚɫɱɟɬɚ ɩɪɢɧɢɦɚɟɦ ɡɧɚɱɟɧɢɟ ɩɪɟɞɟɥɶɧɨɣ ɷɤɨɧɨɦɢɱɟɫɤɨɣ 

ɩɥɨɬɧɨɫɬɢ ɬɨɤɚ ɪɚɜɧɨɣ 0,9 Ⱥ/ɦɦ2. 

Ⱦɥɹ ɞɚɧɧɨɣ ɫɟɬɢ ɢɫɩɨɥɶɡɭɟɦ ɫɬɚɥɟɚɥɸɦɢɧɟɜɵɣ ɩɪɨɜɨɞ ɦɚɪɤɢ Ⱥɋ 

120/19 [20], ɬɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɤɨɬɨɪɨɝɨ ɫɜɟɞɟɧɚ ɜ ɬɚɛɥɢɰɭ 2.5. 

 

Ɍɚɛɥɢɰɚ 2.5 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɨɜɨɞɚ Ⱥɋ 120/19 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ȿɞ.ɢɡɦ. Ɂɧɚɱɟɧɢɟ 
ȽɈɋɌ - ȽɈɋɌ 839-80 
Ʉɨɞ ɈɄɉ ɩɪɨɜɨɞɚ Ⱥɋ 120/19 - 35 1151 
Ⱦɢɚɩɚɡɨɧ ɬɟɦɩɟɪɚɬɭɪ ɷɤɫɩɥɭɚɬɚɰɢɢ 0ɋ Ɉɬ -70 ɞɨ +90 
Ɋɚɡɪɵɜɧɨɟ ɭɫɢɥɢɟ  ɞɚɇ 4152,1 
Ɋɚɫɱɟɬɧɚɹ ɦɚɫɫɚ ɩɪɨɜɨɞɚ Ʉɝ/ɤɦ 471 
ȼɟɫ ɨɞɧɨɝɨ ɦɟɬɪɚ ɩɪɨɜɨɞɚ Ʉɝ/ɦ 0,471 
ɇɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɦɦ 15,2 
ɉɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɩɪɨɜɨɞɚ ɩɨ ɷɥɟɦɟɧɬɚɦ Ɇɦ2 136,43 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ȿɞ.ɢɡɦ. Ɂɧɚɱɟɧɢɟ 
ɉɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɚɥɸɦɢɧɢɟɜɨɣ ɱɚɫɬɢ Ɇɦ2 117,62 
ɉɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɫɬɚɥɶɧɨɣ ɱɚɫɬɢ Ɇɦ2 18,81 
Ⱦɨɩɭɫɬɢɦɵɣ ɬɨɤ Ⱥ 390 
ɋɪɨɤ ɫɥɭɠɛɵ, ɧɟ ɦɟɧɟɟ ɥɟɬ 45 
Ɇɚɤɫɢɦɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɩɪɢ ɩɪɨɤɥɚɞɤɟ ɜ ɜɨɡɞɭɯɟ, 220 ȼ ɤȼɬ 114,4 
Ɇɚɤɫɢɦɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɩɪɢ ɩɪɨɤɥɚɞɤɟ ɜ ɜɨɡɞɭɯɟ, 330 ȼ ɤȼɬ 256,62 
Ɇɟɯɚɧɢɱɟɫɤɨɟ ɧɚɩɪɹɠɟɧɢɟ ɞɥɹ ɧɚɢɛ.ɧɚɝɪɭɡɤɢ ɞɚɇ/ɦɦ2 13,5 
Ɇɟɯɚɧɢɱɟɫɤɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɪɢ ɫɪ.ɝɨɞ. ɬɟɦɩɟɪ. ɞɚɇ/ɦɦ2 9,0 
Ʉɨɷɮ-ɬ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɥɢɧɟɣɧɨɝɨ ɪɚɫɲɢɪɟɧɢɹ 1/0ɋ*10-6 19,2 
Ɇɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ ȿ ɞɚɇ/ɦɦ2 8250 
ɗɥ.ɫɨɩɪɨɬɢɜ. 1 ɤɦ ɩɪɨɜɨɞɚ ɩɨɫɬɨɹɧɧɨɦɭ ɬɨɤɭ Ɉɦ 0,244 
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2.2.3 Ⱥɧɚɥɢɡ ɜɨɡɦɨɠɧɵɯ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɜ ɫɢɫɬɟɦɟ ɜɧɟɲɧɟɝɨ 

ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ 

 

Ⱦɥɹ ɪɚɫɱɟɬɚ ɢ ɚɧɚɥɢɡɚ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɩɪɢ ɜɨɡɦɨɠɧɵɯ ɤɨɧɮɢɝɭɪɚɰɢɹɯ 

ɫɟɬɢ ɭɞɨɛɧɨ ɩɪɨɜɨɞɢɬɶ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ RastrWin3 [12]. ȿɝɨ 

ɫɭɳɟɫɬɜɟɧɧɵɦ ɞɨɫɬɨɢɧɫɬɜɨɦ ɹɜɥɹɟɬɫɹ ɥɟɝɤɨɫɬɶ ɚɧɚɥɢɡɚ ɪɟɠɢɦɨɜ ɧɚ ɦɨɞɟɥɢ 

ɩɨɫɥɟ ɩɟɪɟɤɥɸɱɟɧɢɣ ɜ ɫɟɬɢ (ɨɬɤɥɸɱɟɧɢɟ ɭɡɥɨɜ, ɥɢɧɢɣ). ɉɪɢ ɫɨɡɞɚɧɢɢ ɦɨɞɟɥɢ 

ɜ ɩɪɨɝɪɚɦɦɟ RastrWin3 ɧɟɨɛɯɨɞɢɦɨ ɡɚɞɚɬɶ ɩɚɪɚɦɟɬɪɵ ɜɟɬɜɟɣ 

(ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ, Ʌɗɉ, ɜɵɤɥɸɱɚɬɟɥɢ) ɢ ɩɚɪɚɦɟɬɪɵ ɭɡɥɨɜ (ɝɟɧɟɪɚɬɨɪɵ, 

ɧɚɝɪɭɡɤɚ).  

Ɋɚɡɪɚɛɨɬɚɧɧɚɹ ɦɨɞɟɥɶ ɢɫɫɥɟɞɭɟɦɨɝɨ ɭɱɚɫɬɤɚ ɫɟɬɢ (ɫ.Ɍɭɢɦ  ɫ.ɒɢɪɚ 

 ɫ.ȿɮɪɟɦɤɢɧɨ  ɫ.Ʉɨɦɦɭɧɚɪ  ɫ.Ɍɭɢɦ) ɩɨɫɥɟ ɪɟɤɨɧɫɬɪɭɤɰɢɢ 

ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.6.  

 

110 ɤВ

35 ɤВ
35 ɤВ

35 ɤВ

110 ɤВ 110 ɤВ

6 ɤВ

10 ɤВ

10 ɤВ

ɫ. Еɮɪеɦɤиɧɨ

ɩ. Кɨɦɦɭɧаɪ

Эɥеɦеɧɬы ɩɨɫɥе ɪеɤɨɧɫɬɪɭɤции

10 ɤВ

 

Ɋɢɫɭɧɨɤ 2.6 – Ɋɚɡɪɚɛɨɬɚɧɧɚɹ ɦɨɞɟɥɶ ɢɫɫɥɟɞɭɟɦɨɝɨ ɭɱɚɫɬɤɚ ɫɟɬɢ 

 

 ɉɪɨɜɟɞɟɦ ɚɧɚɥɢɡ ɫɯɟɦ, ɩɨɤɚɡɚɧɧɵɯ ɧɚ ɪɢɫɭɧɤɚɯ 2.7 – 2.10,  ɜ 

ɫɥɟɞɭɸɳɢɯ ɤɨɧɮɢɝɭɪɚɰɢɹɯ ɫɟɬɢ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ:  
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1) ɇɨɪɦɚɥɶɧɵɣ ɪɟɠɢɦ (ɨɬɤɥɸɱɟɧɚ ɥɢɧɢɹ ɫ.ȿɮɪɟɦɤɢɧɨ – ɫ.Ʉɨɦɦɭɧɚɪ);  

2) Ɉɬɤɥɸɱɟɧɚ ɥɢɧɢɹ ɫ.Ɍɭɢɦ – ɫ.Ʉɨɦɦɭɧɚɪ 110 ɤȼ ɢ ɧɚɝɪɭɡɤɚ 35 ɤȼ ɧɚ 

ɉɋ «Ʉɨɦɦɭɧɚɪ»;  

3) Ɉɬɤɥɸɱɟɧɚ ɥɢɧɢɹ ɫ.ɒɢɪɚ – ɫ.ȿɮɪɟɦɤɢɧɨ; 

4) Ɂɚɦɤɧɭɬɨɟ ɤɨɥɶɰɨ. 

 

 

Ɋɢɫɭɧɨɤ 2.7 – ɇɨɪɦɚɥɶɧɵɣ ɪɟɠɢɦ (ɨɬɤɥɸɱɟɧɚ ɥɢɧɢɹ ɫ.ȿɮɪɟɦɤɢɧɨ – 

ɫ.Ʉɨɦɦɭɧɚɪ) 

 

 

Ɋɢɫɭɧɨɤ 2.8 – Ɉɬɤɥɸɱɟɧɚ ɥɢɧɢɹ ɫ.Ɍɭɢɦ – ɫ.Ʉɨɦɦɭɧɚɪ 110 ɤȼ ɢ ɧɚɝɪɭɡɤɚ 

35 ɤȼ ɧɚ ɉɋ «Ʉɨɦɦɭɧɚɪ» 
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Ɋɢɫɭɧɨɤ 2.9 – Ɉɬɤɥɸɱɟɧɚ ɥɢɧɢɹ ɫ.ɒɢɪɚ – ɫ.ȿɮɪɟɦɤɢɧɨ 

 

 

Ɋɢɫɭɧɨɤ 2.10 –ȼɫɟ ɥɢɧɢɢ ɢ ɧɚɝɪɭɡɤɢ ɩɨɞɤɥɸɱɟɧɵ («ɡɚɦɤɧɭɬɨɟ ɤɨɥɶɰɨ») 

 

ɉɪɢ ɪɚɫɫɦɨɬɪɟɧɢɢ ɪɚɡɥɢɱɧɵɯ ɪɟɠɢɦɨɜ ɫɯɟɦɵ, ɧɚɩɪɹɠɟɧɢɟ ɨɫɬɚɥɨɫɶ ɜ 

ɞɨɩɭɫɬɢɦɵɯ ɩɪɟɞɟɥɚɯ. Ȼɵɥɢ ɢɫɩɨɥɶɡɨɜɚɧɵ ɭɫɬɪɨɣɫɬɜɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

ɧɚɩɪɹɠɟɧɢɣ [2]: ɩɟɪɟɤɥɸɱɟɧɢɹ ɛɟɡ ɜɨɡɛɭɠɞɟɧɢɹ (ɉȻȼ), ɤɨɬɨɪɵɟ ɧɚɫɬɪɨɟɧɵ 

ɨɞɢɧɚɤɨɜɨ ɞɥɹ ɪɚɡɧɵɯ ɪɟɠɢɦɨɜ, ɚ ɬɚɤɠɟ ɭɫɬɪɨɣɫɬɜɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɨɞ 
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ɧɚɝɪɭɡɤɨɣ (Ɋɉɇ). ɂɯ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɜ RastrWin3 ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚɫɬɪɨɣɤɨɣ 

ɬɚɛɥɢɰɵ «Ⱥɧɰɚɩɮɵ», ɤɚɤ ɢɡɨɛɪɚɠɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 2.11. 

 

 

Ɋɢɫɭɧɨɤ 2.11 – Ɍɚɛɥɢɰɚ «Ⱥɧɰɚɩɮɵ» (ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɭɫɬɪɨɣɫɬɜ 

ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɧɚɩɪɹɠɟɧɢɣ) 

 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɵɥɢ ɜɵɛɪɚɧɵ ɩɨɥɨɠɟɧɢɹ ɨɬɩɚɟɤ ɭɫɬɪɨɣɫɬɜ 

ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɧɚɩɪɹɠɟɧɢɹ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɧɚɢɦɟɧɶɲɟɟ ɨɬɤɥɨɧɟɧɢɟ 

ɧɚɩɪɹɠɟɧɢɹ ɨɬ  ɧɨɦɢɧɚɥɶɧɨɝɨ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɤɨɧɮɢɝɭɪɚɰɢɣ ɫɟɬɢ, 

ɩɪɢɜɟɞɟɧɧɵɟ ɜ ɬɚɛɥɢɰɟ  2.6. 

 

Ɍɚɛɥɢɰɚ 2.6 – ɉɨɥɨɠɟɧɢɟ ɨɬɩɚɟɤ ɭɫɬɪɨɣɫɬɜ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɧɚɩɪɹɠɟɧɢɣ 

Ʉɨɧɮɢɝɭɪɚɰɢɹ ɫɟɬɢ ɉɋ  ɍɫɬɪɨɣɫɬɜɨ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

№ ɨɬɩɚɣɤɢ  

1. ɇɨɪɦɚɥɶɧɵɣ ɪɟɠɢɦ 
(ɨɬɤɥɸɱɟɧɚ ɥɢɧɢɹ 
ȿɮɪɟɦɤɢɧɨ – Ʉɨɦɦɭɧɚɪ) 

ɒɢɪɚ ɉȻȼ 4 
Ɋɉɇ 9 

Ʉɨɦɦɭɧɚɪ ɉȻȼ 5 
Ɋɉɇ 10 

ȿɮɪɟɦɤɢɧɨ ɉȻȼ 2 
2. Ɉɬɤɥɸɱɟɧɚ ɥɢɧɢɹ Ɍɭɢɦ –
 Ʉɨɦɦɭɧɚɪ 110 ɤȼ ɢ ɧɚɝɪɭɡɤɚ 
35 ɤȼ ɧɚ ɉɋ «Ʉɨɦɦɭɧɚɪ» 

ɒɢɪɚ ɉȻȼ 4 
Ɋɉɇ 11 

Ʉɨɦɦɭɧɚɪ ɉȻȼ 5 
Ɋɉɇ 1 

ȿɮɪɟɦɤɢɧɨ ɉȻȼ 2 
3. Ɉɬɤɥɸɱɟɧɚ ɥɢɧɢɹ ɒɢɪɚ – 
ȿɮɪɟɦɤɢɧɨ 

ɒɢɪɚ ɉȻȼ 4 
Ɋɉɇ 8 

Ʉɨɦɦɭɧɚɪ ɉȻȼ 5 
Ɋɉɇ 11 

ȿɮɪɟɦɤɢɧɨ ɉȻȼ 2 
4. «Ɂɚɦɤɧɭɬɨɟ ɤɨɥɶɰɨ» ɒɢɪɚ ɉȻȼ 4 

Ɋɉɇ 9 
Ʉɨɦɦɭɧɚɪ ɉȻȼ 5 

Ɋɉɇ 10 
ȿɮɪɟɦɤɢɧɨ ɉȻȼ 2 
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ɉɪɢ ɜɫɟɯ ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɤɨɧɮɢɝɭɪɚɰɢɹɯ ɫɟɬɢ ɬɨɤɨɜɚɹ ɧɚɝɪɭɡɤɚ 

ɨɤɚɡɚɥɚɫɶ ɜ ɞɨɩɭɫɬɢɦɵɯ ɩɪɟɞɟɥɚɯ. Ɉɞɧɢɦ ɢɡ ɜɚɠɧɟɣɲɢɯ ɩɨɤɚɡɚɬɟɥɟɣ 

ɤɚɱɟɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɹɜɥɹɟɬɫɹ ɧɚɩɪɹɠɟɧɢɟ ɜ ɭɡɥɨɜɵɯ ɬɨɱɤɚɯ. Ɋɚɫɱɟɬɧɵɟ 

ɡɧɚɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.7. 

 

Ɍɚɛɥɢɰɚ 2.7 – Ɋɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɪɟɠɢɦɨɜ ɫɟɬɢ 

ɒɢɧɚ 
Ʉɨɧɮɢɝɭɪɚɰɢɹ ɫɟɬɢ 

1 2 3 4 
ɉɋ ɒɢɪɚ 110 ɤȼ 114,14 113,53 114,2 114,07 
ɉɋ ɒɢɪɚ 35 ɤȼ 35,87 36,41 35,29 35,8 
ɉɋ ɒɢɪɚ 10 ɤȼ 10,5 10,45 10,34 10,48 

ɉɋ ȿɮɪɟɦɤɢɧɨ 35 ɤȼ 35,57 34,27 35,19 35,16 
ɉɋ ȿɮɪɟɦɤɢɧɨ 10/1 ɤȼ 10,28 10,14 10,16 10,16 
ɉɋ ȿɮɪɟɦɤɢɧɨ 10/2 ɤȼ 10,34 10,21 10,23 10,22 
ɉɋ Ʉɨɦɦɭɧɚɪ 110 ɤȼ 113,2 - 113,05 113,35 
ɉɋ Ʉɨɦɦɭɧɚɪ 35 ɤȼ 34,83 33,24 35,36 34,96 
ɉɋ Ʉɨɦɦɭɧɚɪ 6 ɤȼ 6,25 6,07 6,34 6,28 
Ɋɉ Ʉɨɦɦɭɧɚɪ 6 ɤȼ 6,21 6,02 6,29 6,23 

  

2.2.4 Ɋɚɫɱɟɬ ɬɨɤɨɜ ɄɁ ɜ ɫɢɫɬɟɦɟ ɜɧɟɲɧɟɝɨ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ 

 

ȼɵɩɨɥɧɢɦ ɪɚɫɱɟɬ ɬɨɤɨɜ ɄɁ ɜ ɫɢɫɬɟɦɟ ɜɧɟɲɧɟɝɨ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ, ɷɬɨ 

ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɜɵɛɨɪɚ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɞɥɹ ɜɵɛɨɪɚ ɢ 

ɪɚɫɱɟɬɚ ɭɫɬɪɨɣɫɬɜ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɧɟɤɨɬɨɪɵɯ ɜɢɞɨɜ ɚɜɬɨɦɚɬɢɤɢ.  

Ɋɚɫɱɟɬ ɛɭɞɟɦ ɩɪɨɢɡɜɨɞɢɬɶ ɩɪɢ ɩɨɦɨɳɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ 

RastrWin3, ɨɫɧɨɜɵɜɚɹɫɶ ɧɚ ɩɨɦɨɳɢ ɤ ɉɄ RastrKZ v3.0.0 [10]. 

Ɋɚɫɱɟɬ ɬɨɤɨɜ ɄɁ ɛɭɞɟɦ ɩɪɨɢɡɜɨɞɢɬɶ ɜ ɬɪɺɯ ɬɨɱɤɚɯ. ɂɫɯɨɞɧɚɹ ɪɚɫɱɺɬɧɚɹ 

ɫɯɟɦɚ ɫ ɬɨɱɤɚɦɢ ɄɁ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.11. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɨɝɨ 

ɩɢɬɚɟɬɫɹ ɥɢ ɫ.Ʉɨɦɦɭɧɚɪ ɨɬ ɫ.Ɍɭɢɦ ɢɥɢ ɨɬ ɫ.ȿɮɪɟɦɤɢɧɨ, ɛɭɞɟɬ ɪɚɫɫɦɨɬɪɟɧɨ 

ɞɜɟ ɤɨɧɮɢɝɭɪɚɰɢɢ ɫɯɟɦɵ (ɪɢɫɭɧɤɢ 2.13 – 2.14). 
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Ɋɢɫɭɧɨɤ 2.12 – ɂɫɯɨɞɧɚɹ ɪɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɫ ɬɨɱɤɚɦɢ ɄɁ 

 

 

Ɋɢɫɭɧɨɤ 2.13 – Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɫ ɩɢɬɚɧɢɟɦ ɨɬ ɫ.Ɍɭɢɦ 
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Ɋɢɫɭɧɨɤ 2.14 – Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɫ ɩɢɬɚɧɢɟɦ ɨɬ ɫ.ȿɮɪɟɦɤɢɧɨ 

 

ɋɨɩɪɨɬɢɜɥɟɧɢɹ ɥɢɧɢɣ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɛɵɥɢ 

ɨɩɪɟɞɟɥɟɧɵ ɪɚɧɟɟ ɜ ɩɭɧɤɬɟ 2.2.3. Ɉɧɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 2.14. 

 

 

Ɋɢɫɭɧɨɤ 2.14 – Ɍɚɛɥɢɰɚ «ȼɟɬɜɢ/ɇɟɫɢɦ/ɂȾ» (ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ) 
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ȼɨɫɩɨɥɶɡɨɜɚɜɲɢɫɶ ɪɚɫɱɟɬɨɦ ɦɚɤɪɨɫɚ ɜ ɩɪɨɝɪɚɦɦɟ RastrWin3 

ɨɩɪɟɞɟɥɢɦ ɬɪɟɯɮɚɡɧɵɟ ɬɨɤɢ ɄɁ, ɚ ɬɚɤɠɟ ɭɞɚɪɧɵɟ ɬɨɤɢ. ɋɜɟɞɟɦ ɩɨɥɭɱɟɧɧɵɟ 

ɞɚɧɧɵɟ ɜ ɬɚɛɥɢɰɭ 2.8. 

 

Ɍɚɛɥɢɰɚ 2.8 – ɇɚɣɞɟɧɧɵɟ ɬɪɟɯɮɚɡɧɵɟ ɬɨɤɢ ɄɁ ɢ ɭɞɚɪɧɵɟ ɬɨɤɢ 

Ɍɨɱɤɚ ɄɁ I1, ɤȺ Ɍɚ tɍȾ ɄɍȾ iɍȾ, ɤȺ 
 ɉɢɬɚɧɢɟ ɨɬ ɫ.Ɍɭɢɦ 
Ʉ6 0,921 0,052 0,009804 1,827 2,38 
Ʉ11 4,419 0,038 0,009733 1,773 11,08 
Ʉ51 0,709 0,012 0,00918 1,468 1,472 
 ɉɢɬɚɧɢɟ ɨɬ ɫ.ȿɮɪɟɦɤɢɧɨ 
Ʉ6 0,57 0,01 0,008989 1,395 1,125 
Ʉ11 1,384 0,014 0,009287 1,515 2,965 
Ʉ51 0,709 0,012 0,00918 1,468 1,472 

 

2.3 Ɋɚɫɱɟɬ ɭɞɟɥɶɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɪɨɜɨɞ ɢ ɬɪɨɫ 

 

Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɜɨɡɞɭɲɧɚɹ ɥɢɧɢɹ ɧɚɞɟɠɧɨ ɪɚɛɨɬɚɥɚ ɜ ɟɫɬɟɫɬɜɟɧɧɵɯ 

ɭɫɥɨɜɢɹɯ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɟɫɬɢ ɪɚɫɱɟɬ ɭɞɟɥɶɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɪɨɜɨɞ ɢ ɬɪɨɫ 

ɨɬ ɜɥɢɹɧɢɹ ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ ɩɪɨɜɨɞɚ (ɬɪɨɫɚ), ɨɬ ɜɟɫɚ ɝɨɥɨɥɟɞɚ, ɨɬ ɜɟɬɪɨɜɨɝɨ 

ɞɚɜɥɟɧɢɹ [5]. 

Ɂɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɜɟɬɪɨɜɵɯ ɞɚɜɥɟɧɢɣ ɢ ɬɨɥɳɢɧ ɫɬɟɧɨɤ ɝɨɥɨɥɟɞɚ 

ɞɥɹ ȼɅ ɨɩɪɟɞɟɥɹɸɬɫɹ ɧɚ ɜɵɫɨɬɟ 10 ɦ ɧɚɞ ɩɨɜɟɪɯɧɨɫɬɶɸ ɡɟɦɥɢ ɫ 

ɩɨɜɬɨɪɹɟɦɨɫɬɶɸ 1 ɪɚɡ ɜ 25 ɥɟɬ (ɧɨɪɦɚɬɢɜɧɵɟ ɡɧɚɱɟɧɢɹ), ɫɨɝɥɚɫɧɨ ɩɭɧɤɬɭ 

2.5.40 ɉɍɗ-7 [11]. 

  

2.3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɦɚɤɫɢɦɚɥɶɧɨɣ ɬɨɥɳɢɧɵ ɫɬɟɧɤɢ ɝɨɥɨɥɟɞɚ ȼɅ ɢ 

ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɜɟɬɪɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ȼɅ 

 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɩɪɨɜɨɞɨɜ (ɢɥɢ ɬɪɨɫɚ) ɞɨ ɡɟɦɥɢ ɦɟɧɹɟɬɫɹ ɩɨ ɞɥɢɧɟ 

ɩɪɨɥɟɬɚ, ɩɨɷɬɨɦɭ ɢɫɩɨɥɶɡɭɸɬ ɬɚɤɨɟ ɩɨɧɹɬɢɟ, ɤɚɤ ɜɵɫɨɬɚ ɪɚɫɩɨɥɨɠɟɧɢɹ 

ɩɪɢɜɟɞɟɧɧɨɝɨ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɩɪɨɜɨɞɨɜ ɢɥɢ ɬɪɨɫɨɜ ℎɩɪ, (ɦ) ɞɥɹ ɝɚɛɚɪɢɬɧɨɝɨ 

ɩɪɨɥɟɬɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 2.7. 
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2
,

3ɩɪ ɫɪh h f                                                                                                                (2.7) 

 

ɝɞɟ  ℎ𝑐˓  –  ɫɪɟɞɧɟɚɪɢɮɦɟɬɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ ɜɵɫɨɬɵ ɤɪɟɩɥɟɧɢɹ ɩɪɨɜɨɞɨɜ ɤ 

ɢɡɨɥɹɬɨɪɚɦ ɢɥɢ ɫɪɟɞɧɟɚɪɢɮɦɟɬɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ ɜɵɫɨɬɵ ɤɪɟɩɥɟɧɢɹ ɬɪɨɫɨɜ ɤ 

ɨɩɨɪɟ, ɨɬɫɱɢɬɵɜɚɟɦɨɟ ɨɬ ɨɬɦɟɬɨɤ ɡɟɦɥɢ ɜ ɦɟɫɬɚɯ ɭɫɬɚɧɨɜɤɢ ɨɩɨɪ, ɦ; 

f – ɫɬɪɟɥɚ ɩɪɨɜɟɫɚ ɩɪɨɜɨɞɚ (ɬɪɨɫɚ) ɜ ɫɟɪɟɞɢɧɟ ɩɪɨɥɟɬɚ ɩɪɢ ɜɵɫɲɟɣ 

ɬɟɦɩɟɪɚɬɭɪɟ, ɦ. 

 

Ɂɧɚɱɟɧɢɟ ℎ𝑐˓, (ɦ) ɞɥɹ ɩɪɨɜɨɞɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 2.8. 

 

1 ,

m

i
i

ɫɪ

h
h

m
 


                                                                                             (2.8) 

 

ɝɞɟ   hɫɪ – ɫɪɟɞɧɟɚɪɢɮɦɟɬɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ ɜɵɫɨɬɵ ɤɪɟɩɥɟɧɢɹ ɩɪɨɜɨɞɨɜ ɤ ɢɡɨ-

ɥɹɬɨɪɚɦ, ɨɬɫɱɢɬɵɜɚɟɦɨɟ ɨɬ ɨɬɦɟɬɨɤ ɡɟɦɥɢ ɜ ɦɟɫɬɚɯ ɭɫɬɚɧɨɜɤɢ ɨɩɨɪ, ɦ; 

hi – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɡɟɦɥɢ ɞɨ i-ɬɨɣ ɬɪɚɜɟɪɫɵ ɨɩɨɪɵ, ɦ; 

m – ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɜɨɞɨɜ ɧɚ ɨɩɨɪɟ, ɲɬ; 𝜆 – ɞɥɢɧɚ ɝɢɪɥɹɧɞɵ ɢɡɨɥɹɬɨɪɨɜ, ɦ. 

 

ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɞɥɹ ɜɨɡɞɭɲɧɨɣ ɥɢɧɢɢ 35 ɤȼ  𝜆=0,6 ɦ, ɬɨɝɞɚ: 

 

2 2 ( 2 3)
,

3ɫɪ
h h h h

h   
                                                                            (2.9) 

 

ɝɞɟ     h2, h3 – ɪɚɡɦɟɪɵ ɨɩɨɪɵ, ɭɤɚɡɚɧɵ ɧɚ ɪɢɫɭɧɤɟ 2.3; 

n – ɤɨɥɢɱɟɫɬɜɨ ɥɢɧɢɣ, ɲɬ.  

 

14,5 14,5 (14,5 4)
0,6 15,23 .

3ɫɪh ɦ  
  
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Ɂɧɚɱɟɧɢɟ ℎ˔˓݉, (ɦ)  ɞɥɹ ɬɪɨɫɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 2.10. 

 

2 3 1,
ɬ
ɫɪh h h n h                                                                                          (2.10) 

 

ɝɞɟ     h1, h2, h3 – ɪɚɡɦɟɪɵ ɨɩɨɪɵ, ɭɤɚɡɚɧɵ ɧɚ ɪɢɫɭɧɤɟ 2.3; 

n – ɤɨɥɢɱɟɫɬɜɨ ɥɢɧɢɣ, ɲɬ.  

 

14,5 4 1 2 20,5 .ɬ
ɫɪh ɦ      

 

Ɇɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɚɹ ɫɬɪɟɥɚ ɩɪɨɜɟɫɚ ɩɪɨɜɨɞɚ f, (ɦ): 

 

2 ,f h Ƚ                                                                                              (2.11) 

 

ɝɞɟ    h2 – ɪɚɡɦɟɪ ɨɩɨɪɵ, ɭɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 2.3, ɦ; 𝜆 –ɩɪɟɞɜɚɪɢɬɟɥɶɧɚɹ ɞɥɢɧɚ ɝɢɪɥɹɧɞɵ ɢɡɨɥɹɬɨɪɨɜ, ɦ; 

Ƚ – ɝɚɛɚɪɢɬɧɵɣ ɪɚɡɦɟɪ, ɦ. 

 

14,5 0,6 3,5 10,4 .f ɦ     

 

Ɇɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɚɹ ɫɬɪɟɥɚ ɩɪɨɜɟɫɚ ɬɪɨɫɚ fm, (ɦ): 

 

3( ),ɬ
ɬ ɫɪf h Ƚ ɩ h z                                                                                   (2.12) 

 

ɝɞɟ    Ƚ – ɝɚɛɚɪɢɬɧɵɣ ɪɚɡɦɟɪ, ɦ; 

h3 – ɪɚɡɦɟɪ ɨɩɨɪɵ, ɭɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 2.3, ɦ; 

n – ɤɨɥɢɱɟɫɬɜɨ ɥɢɧɢɣ, ɲɬ;  

z – ɧɚɢɦɟɧɶɲɟɟ ɞɨɩɭɫɬɢɦɨɟ ɪɚɫɫɬɨɹɧɢɟ ɩɨ ɜɟɪɬɢɤɚɥɢ ɦɟɠɞɭ ɩɪɨɜɨɞɨɦ 

ɢ ɬɪɨɫɨɦ ɜ ɫɟɪɟɞɢɧɟ ɩɪɨɥɟɬɚ, ɦ: 
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4 3,2
3,2 (170 150) 3,52 .

200 150
z ɦ
    

  

 

21 (3,5 1 4 3,52) 9,98 .ɬf ɦ     

  

ȼɵɫɨɬɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɩɪɢɜɟɞɟɧɧɨɝɨ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɩɪɨɜɨɞɚ hɩɪ, (ɦ): 

 

2
15,23 10,4 8,3 .

3ɩɪh ɦ   
 

 

ȼɵɫɨɬɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɩɪɢɜɟɞɟɧɧɨɝɨ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɬɪɨɫɚ h˒˓m , (ɦ): 

 

2
20,5 9,98 13,85 .

3
ɬ
ɩɪh ɦ   

 

 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɬɨɥɳɢɧɚ ɫɬɟɧɤɢ ɝɨɥɨɥɟɞɚ ɧɚ ɩɪɨɜɨɞɟ ɢɥɢ ɬɪɨɫɟ Cmax, 

(ɦɦ): 

 

max 0 1 2,Ƚ ȽC C k k                                                                                         (2.13) 

 

ɝɞɟ    𝐶0 – ɬɨɥɳɢɧɚ ɫɬɟɧɤɢ ɝɨɥɨɥɺɞɚ (𝐶0 = 10 ˏˏ); 

kȽ1 – ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚ ɜɵɫɨɬɭ; 

kȽ2 – ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚ ɞɢɚɦɟɬɪ ɩɪɨɜɨɞɚ (ɬɪɨɫɚ). 

 

Ⱦɥɹ ɩɪɨɜɨɞɚ: 

Ɍɚɤ ɤɚɤ hɩɪ = 8,3 < 25 (ɦ), ɬɨɝɞɚ ɬɨɥɳɢɧɚ ɫɬɟɧɤɢ ɝɨɥɨɥɟɞɚ ɧɚ ɩɪɨɜɨɞɟ  

Cmax, (ɦɦ) ɛɟɪɟɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɢɡ ɬɚɛɥɢɰɵ 4.4 [14], ɩɪɢɧɢɦɚɟɦ ɟɝɨ 

ɪɚɜɧɵɦ 10 ɦɦ. 

Ⱦɥɹ ɬɪɨɫɚ: 

Ɍɚɤ ɤɚɤ h˒˓m  = 13,85 < 25 (ɦ), ɬɨɝɞɚ Cmax ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ 10 ɦɦ. 
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Ɉɩɪɟɞɟɥɟɧɢɟ ɜɟɬɪɨɜɨɝɨ ɞɚɜɥɟɧɢɹ Wmax, ɉɚ: 

 

max 0 ,wW W K                                                                                              (2.14) 

 

ɝɞɟ  W0 – ɧɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɜɟɬɪɨɜɨɝɨ ɞɚɜɥɟɧɢɹ, ɉɚ (ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ 

ɬɚɛɥɢɰɵ 4.2, [14]): ɩɪɢ III  ɪɚɣɨɧɟ ɩɨ ɜɟɬɪɨɜɨɣ ɧɚɝɪɭɡɤɟ W0= 650 ɉɚ; 

KW – ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ (ɧɚɯɨɞɢɦ ɩɨ ɬɚɛɥɢɰɟ 4.3, [14]). 

 

Ɍɚɤ ɤɚɤ hɩɪ = 8,3 (ɦ), ɚ ɬɢɩ ɦɟɫɬɧɨɫɬɢ ɩɨ ɭɫɥɨɜɢɸ ɜɨɡɞɟɣɫɬɜɢɹ ɜɟɬɪɚ – 

ɬɢɩ ȼ, ɬɨ ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ KW ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɬɚɛɥɢɰɟ 4.3, [14], 

ɩɪɢɧɢɦɚɟɦ ɟɝɨ ɪɚɜɧɵɦ 0,65. 

ȼɟɬɪɨɜɨɟ ɞɚɜɥɟɧɢɟ ɧɚ ɩɪɨɜɨɞ Wmax, ɉɚ: 

 

max 650 0,65 423 .W ɉɚ    

 

Ⱦɥɹ ɬɪɨɫɚ: 

Ɍɚɤ ɤɚɤ h˒˓m  = 13,85 (ɦ), ɬɨɝɞɚ ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ KW = 0,85.  

ȼɟɬɪɨɜɨɟ ɞɚɜɥɟɧɢɟ ɧɚ ɬɪɨɫ 𝑊max
m , ɉɚ: 

 

max 650 0,85 553 .ɬW ɉɚ    

 

2.3.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɭɞɟɥɶɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɪɨɜɨɞ 

 

ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɪɚɫɱɺɬɚ ɩɪɨɜɨɞɨɜ ɢ ɬɪɨɫɨɜ 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɨɧɹɬɢɟ ɭɞɟɥɶɧɵɯ ɧɚɝɪɭɡɨɤ – ɷɬɨ ɧɚɝɪɭɡɤɢ, ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ 

ɩɪɨɜɨɞ ɢɥɢ ɬɪɨɫ, ɨɬɧɟɫɺɧɧɵɟ ɤ ɟɞɢɧɢɰɟ ɞɥɢɧɵ ɢ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ 

ɩɪɨɜɨɞɚ. ɉɪɨɜɨɞɚ ɢ ɬɪɨɫɵ ȼɅ ɢɫɩɵɬɵɜɚɸɬ ɧɚ ɫɟɛɟ ɞɟɣɫɬɜɢɟ ɧɚɝɪɭɡɨɤ: 

ɜɟɪɬɢɤɚɥɶɧɵɟ ɧɚɝɪɭɡɤɢ (ɜɟɫ ɫɚɦɨɝɨ ɩɪɨɜɨɞɚ ɢ ɜɟɫ ɝɨɥɨɥɺɞɚ) ɢ 

ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ (ɜɟɬɪɨɜɨɟ ɞɚɜɥɟɧɢɟ). ȼ ɪɟɡɭɥɶɬɚɬɟ ɷɬɢɯ ɧɚɝɪɭɡɨɤ ɜ ɦɟɬɚɥɥɟ 
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ɩɪɨɜɨɞɨɜ ɜɨɡɧɢɤɚɸɬ ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ. ɉɪɢ ɪɚɫɱɟɬɚɯ ɧɚ 

ɦɟɯɚɧɢɱɟɫɤɭɸ ɩɪɨɱɧɨɫɬɶ ɩɨɥɶɡɭɸɬɫɹ ɭɞɟɥɶɧɵɦɢ ɧɚɝɪɭɡɤɚɦɢ ɧɚ ɩɪɨɜɨɞɚ ɢ 

ɬɪɨɫɵ. ɉɨɞ ɭɞɟɥɶɧɨɣ ɧɚɝɪɭɡɤɨɣ ɩɨɧɢɦɚɸɬ ɪɚɜɧɨɦɟɪɧɨ ɪɚɫɩɪɟɞɟɥɟɧɧɭɸ 

ɜɞɨɥɶ ɩɪɨɜɨɞɚ ɦɟɯɚɧɢɱɟɫɤɭɸ ɧɚɝɪɭɡɤɭ, ɨɬɧɟɫɟɧɧɭɸ ɤ ɟɞɢɧɢɰɟ ɞɥɢɧɵ ɢ 

ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ. ɍɞɟɥɶɧɵɟ ɧɚɝɪɭɡɤɢ ɜɵɪɚɠɚɸɬɫɹ ɜ ɇɶɸɬɨɧɚɯ (
2ˏˏ∙ˏܪ

).  

Ɉɩɪɟɞɟɥɢɦ ɭɞɟɥɶɧɭɸ ɧɚɝɪɭɡɤɭ ɨɬ ɜɟɫɚ ɫɨɛɫɬɜɟɧɧɨɝɨ ɩɪɨɜɨɞɚ – 𝛾1 , 

(
2ˏˏ∙ˏܪ

) ɩɨ ɮɨɪɦɭɥɟ 2.15. 

 

1 ,ɩ
G

F
 

                                                                                                     (2.15) 

 

ɝɞɟ    ɉG  – ɜɟɫ ɨɞɧɨɝɨ ɦɟɬɪɚ ɩɪɨɜɨɞɚ ɢɥɢ ɬɪɨɫɚ, H 

F – ɮɚɤɬɢɱɟɫɤɨɟ ɫɟɱɟɧɢɟ ɩɪɨɜɨɞɚ ɢɥɢ ɬɪɨɫɚ, ɦɦ2. 

 

3
1

4,71
34,5 10 ;

136,43
   

 

 

Ɉɩɪɟɞɟɥɢɦ ɭɞɟɥɶɧɭɸ ɧɚɝɪɭɡɤɭ ɨɬ ɜɟɫɚ ɝɨɥɨɥɟɞɚ ɧɚ ɩɪɨɜɨɞɟ 2 , ɢɫɯɨɞɹ 

ɢɡ ɭɫɥɨɜɢɹ, ɱɬɨ ɝɨɥɨɥɟɞɧɵɟ ɨɬɥɨɠɟɧɢɹ ɢɦɟɸɬ ɮɨɪɦɭ ɰɢɥɢɧɞɪɚ ɩɥɨɬɧɨɫɬɶɸ 

g0 = 9·10-3, 2/ ( )Н ɦ ɦɦ  ɩɨ ɮɨɪɦɭɥɟ 2.16. 

 

0 max max
2

( )
,n p f dg C d C k k k k

F




       


                                                     (2.16) 

 

ɝɞɟ    Cmax – ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɨɥɳɢɧɚ ɫɬɟɧɤɢ ɝɨɥɨɥɟɞɚ, ɦɦ; 

F – ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɩɪɨɜɨɞɚ, ɦɦ2; 

d – ɞɢɚɦɟɬɪ ɩɪɨɜɨɞɚ, ɦɦ; 

kn – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ, ɩɪɢɧɢɦɚɟɦɵɣ 

ɪɚɜɧɵɦ: 1,0 – ɞɥɹ ȼɅ ɞɨ 220 ɤȼ; 
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kp – ɪɟɝɢɨɧɚɥɶɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɪɚɜɧɵɦ ɨɬ 1 ɞɨ 1,5 

(ɞɨɩɭɫɤɚɟɬɫɹ ɩɪɢɧɢɦɚɬɶ ɪɚɜɧɵɦ 1); 

kf – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɝɨɥɨɥɟɞɧɨɣ ɧɚɝɪɭɡɤɟ, ɪɚɜɧɵɣ 1,6 ɞɥɹ 

ɪɚɣɨɧɨɜ ɩɨ ɝɨɥɨɥɟɞɭ III ɢ ɜɵɲɟ; 

kd – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ, ɪɚɜɧɵɣ 0,5. 

 

3
3

2

9 10 3,14 20 (15,2 20) 1 1 1,6 0,5
116,7 10

136,43



        

  
 

 

Ɉɩɪɟɞɟɥɢɦ ɭɞɟɥɶɧɭɸ ɧɚɝɪɭɡɤɭ ɨɬ ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ ɩɪɨɜɨɞɚ ɢ ɜɟɫɚ 

ɝɨɥɨɥɟɞɚ – 𝛾3, (
2ˏˏ∙ˏܪ

) ɩɨ ɮɨɪɦɭɥɟ 2.17. 

 

3 1 2;                                                                                                    (2.17) 

 

ɝɞɟ    𝛾1– ɭɞɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɨɬ ɜɟɫɚ ɫɨɛɫɬɜɟɧɧɨɝɨ ɩɪɨɜɨɞɚ, ɇ/(ɦ·ɦɦ2);  𝛾2– ɭɞɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɨɬ ɜɟɫɚ ɝɨɥɨɥɟɞɚ ɧɚ ɩɪɨɜɨɞɟ, ɇ/(ɦ·ɦɦ2).  

 
3 3

3 (34,5 116,7) 10 151,2 10 .        

 

Ɉɩɪɟɞɟɥɢɦ ɭɞɟɥɶɧɭɸ ɧɚɝɪɭɡɤɭ ɨɬ ɞɚɜɥɟɧɢɹ ɜɟɬɪɚ, ɞɟɣɫɬɜɭɸɳɟɝɨ 

ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨ ɩɪɨɜɨɞɭ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɝɨɥɨɥɟɞɚ – 𝛾4, (
2ˏˏ∙ˏܪ

) ɩɨ ɮɨɪɦɭɥɟ 

2.18. 

 

max
4 ;l Н X n p fW k k C d k k k

F


      


                                                                (2.18) 

 

ɝɞɟ  ɋx = 1,2 – ɤɨɷɮɮɢɰɢɟɧɬ ɥɨɛɨɜɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɞɥɹ ɩɪɨɜɨɞɨɜ ɞɢɚɦɟɬɪɨɦ 

ɦɟɧɶɲɟ 20 ɦɦ ɢ ɫɜɨɛɨɞɧɵɯ ɨɬ ɝɨɥɨɥɺɞɚ ɩɪɨɜɨɞɨɜ; 
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kH = 0,76 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ ɫɤɨɪɨɫɬɧɨɝɨ 

ɧɚɩɨɪɚ ɜɟɬɪɚ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɬɚɛɥɢɰɟ 4.8 [14]; 

kf – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɜɟɬɪɨɜɨɣ ɧɚɝɪɭɡɤɟ, ɪɚɜɧɵɣ 1,1; 

kl = 1,04 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ ɞɥɢɧɵ ɩɪɨɥɟɬɚ ɧɚ 

ɜɟɬɪɨɜɭɸ ɧɚɝɪɭɡɤɭ, ɪɚɜɧɵɣ 1,05 ɩɪɢ ɪɚɫɫɬɨɹɧɢɢ ɩɪɨɥɟɬɚ 150 ɦ, 1,0 – ɩɪɢ 250 

ɦ ɢ ɛɨɥɟɟ, ɞɥɹ ɩɪɨɥɟɬɚ ɜ 170 ɦ ɧɚɯɨɞɢɦ ɫ ɩɨɦɨɳɶɸ ɦɟɬɨɞɚ ɥɢɧɟɣɧɨɣ 

ɢɧɬɟɪɩɨɥɹɰɢɢ: 

 

 1 1,05
1,05 170 150 1,04.

250 150lk


    
  

 
3

3
4

423 1,04 0,76 1,2 15,2 10 1 1 1,1
49,2 10

136,43



       

    . 

 

Ɉɩɪɟɞɟɥɢɦ ɭɞɟɥɶɧɭɸ ɧɚɝɪɭɡɤɭ ɨɬ ɞɚɜɥɟɧɢɹ ɜɟɬɪɚ, ɞɟɣɫɬɜɭɸɳɟɝɨ 

ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨ, ɩɪɢ ɧɚɥɢɱɢɢ ɝɨɥɨɥɟɞɚ – 𝛾5, (
2ˏˏ∙ˏܪ

) ɩɨ ɮɨɪɦɭɥɟ 2.19. 

 

 max
5

' 2
;l H X n p fW k k C d C k k k

F


        


                                                   (2.19) 

 

ɝɞɟ    max' 0,25 0,25 423 105,75W W      ɉɚ. Ⱦɥɹ ȼɅ ɞɨ 220 ɤȼ ɜɟɬɪɨɜɨɟ ɞɚɜɥɟɧɢɟ 

ɩɪɢ ɝɨɥɨɥɟɞɟ W` ɞɨɥɠɧɨ ɩɪɢɧɢɦɚɬɶɫɹ ɧɟ ɦɟɧɟɟ 200 ɉɚ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ 

' 200W  ɉɚ;  

kɇ = 1– ɨɩɪɟɞɟɥɟɧ ɩɨ ɬɚɛɥɢɰɟ 4.8 [14] ɞɥɹ 200W    ɉɚ. 

 

  3 3
5

200 1,04 1 1,2 15,2 2 20 1 1 1,1
10 111,1 10 ,

136,43
          

   
 

 

Ɉɩɪɟɞɟɥɢɦ ɭɞɟɥɶɧɭɸ ɧɚɝɪɭɡɤɭ ɨɬ ɞɚɜɥɟɧɢɹ ɜɟɬɪɚ ɢ ɜɟɫɚ ɩɪɨɜɨɞɚ ɛɟɡ 

ɝɨɥɨɥɟɞɚ – 𝛾6, (
2ˏˏ∙ˏܪ

) ɩɨ ɮɨɪɦɭɥɟ 2.20. 
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2 2
6 1 4 ;                                                                                                 (2.20) 

 

ɝɞɟ  𝛾1 – ɭɞɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɨɬ ɜɟɫɚ ɫɨɛɫɬɜɟɧɧɨɝɨ ɩɪɨɜɨɞɚ, ɇ/(ɦ·ɦɦ2); 𝛾4 – ɭɞɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɨɬ ɞɚɜɥɟɧɢɹ ɜɟɬɪɚ, ɞɟɣɫɬɜɭɸɳɟɝɨ 

ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨ ɩɪɨɜɨɞɭ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɝɨɥɨɥɟɞɚ, ɇ/(ɦ·ɦɦ2). 

 

2 2 3 3
6 34,5 49,2 10 60,09 10 .        

 

Ɉɩɪɟɞɟɥɢɦ ɭɞɟɥɶɧɭɸ ɧɚɝɪɭɡɤɭ ɨɬ ɞɚɜɥɟɧɢɹ ɜɟɬɪɚ ɢ ɜɟɫɚ ɩɪɨɜɨɞɚ, 

ɩɨɤɪɵɬɨɝɨ ɝɨɥɨɥɟɞɨɦ – 𝛾7, (
2ˏˏ∙ˏܪ

) ɩɨ ɮɨɪɦɭɥɟ 2.21. 

 

2 2
7 3 5 ;                                                                                                 (2.21) 

 

ɝɞɟ    𝛾3 – ɭɞɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɨɬ ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ ɩɪɨɜɨɞɚ ɢ ɜɟɫɚ ɝɨɥɨɥɟɞɚ, 

ɇ/(ɦ·ɦɦ2); 𝛾5 – ɭɞɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɨɬ ɞɚɜɥɟɧɢɹ ɜɟɬɪɚ, ɞɟɣɫɬɜɭɸɳɟɝɨ 

ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨ, ɩɪɢ ɧɚɥɢɱɢɢ ɝɨɥɨɥɟɞɚ, ɇ/(ɦ·ɦɦ2). 

 

2 2 3 3
7 151,2 111,1 10 187,63 10 .        

 

2.3.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɭɞɟɥɶɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɬɪɨɫ 

 

Ⱥɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ ɩɪɨɢɡɜɨɞɹɬɫɹ ɪɚɫɱɟɬɵ ɢ ɞɥɹ ɬɪɨɫɚ. 

Ɉɩɪɟɞɟɥɢɦ ɭɞɟɥɶɧɭɸ ɧɚɝɪɭɡɤɭ ɨɬ ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ ɬɪɨɫɚ – 𝛾1݉ , (
2ˏˏ∙ˏܪ

): 

 

3
1

3,3
85,5 10 ;

38,6
ɬ   
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Ɉɩɪɟɞɟɥɢɦ ɭɞɟɥɶɧɭɸ ɧɚɝɪɭɡɤɭ ɨɬ ɜɟɫɚ ɝɨɥɨɥɟɞɚ ɧɚ ɬɪɨɫɟ – 𝛾2݉ , (
2ˏˏ∙ˏܪ

): 

 
3

3
2

9 10 3,14 20 (8 20) 1 1 1,6 0,5
327,99 10

38,6



        

  
 

 

Ɉɩɪɟɞɟɥɢɦ ɭɞɟɥɶɧɭɸ ɧɚɝɪɭɡɤɭ ɨɬ ɜɟɫɚ ɩɪɨɜɨɞɚ ɢ ɝɨɥɨɥɟɞɚ – 𝛾3݉ , (
2ˏˏ∙ˏܪ

) 

ɩɨ ɮɨɪɦɭɥɟ 2.22. 

 

3 1 2 ,ɬ ɬ ɬ                                                                                                  (2.22) 

 
3 3

3 (85,5 327,99) 10 413,5 10 .m        

 

Ɉɩɪɟɞɟɥɢɦ ɭɞɟɥɶɧɭɸ ɧɚɝɪɭɡɤɭ ɨɬ ɞɚɜɥɟɧɢɹ ɜɟɬɪɚ, ɞɟɣɫɬɜɭɸɳɟɝɨ 

ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨ ɬɪɨɫɭ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɝɨɥɨɥɟɞɚ – 𝛾4݉ , (
2ˏˏ∙ˏܪ

): 

 

max
4 ;

m
l ɧ x n p fɬ W k k C d k k k

F


      


                                                              (2.23) 

 

ɝɞɟ  ɋɯ =1,2 – ɤɨɷɮɮɢɰɢɟɧɬ ɥɨɛɨɜɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɞɥɹ ɩɪɨɜɨɞɨɜ ɞɢɚɦɟɬɪɨɦ 

ɦɟɧɶɲɟ 20 ɦɦ ɢ ɫɜɨɛɨɞɧɵɯ ɨɬ ɝɨɥɨɥɺɞɚ ɩɪɨɜɨɞɨɜ; 

1,04lk  – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ ɞɥɢɧɵ ɩɪɨɥɺɬɚ ɧɚ 

ɜɟɬɪɨɜɭɸ ɧɚɝɪɭɡɤɭ; 

0,7Нk  – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ ɫɤɨɪɨɫɬɧɨɝɨ 

ɧɚɩɨɪɚ ɜɟɬɪɚ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɬɚɛɥɢɰɟ 4.8 [14], ɞɥɹ max 553mW   ɉɚ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɦɟɬɨɞɚ ɥɢɧɟɣɧɨɣ ɢɧɬɟɪɩɨɥɹɰɢɢ: 

 

 0,7 0,71
0,71 553 500 0,702;

580 500Нk


    
  
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3 3
4

553 1,04 0,7 1,2 8 1 1 1,1
10 110,13 10

38,6
ɬ        
    . 

 

Ɉɩɪɟɞɟɥɢɦ ɭɞɟɥɶɧɭɸ ɧɚɝɪɭɡɤɭ ɨɬ ɞɚɜɥɟɧɢɹ ɜɟɬɪɚ ɩɪɢ ɧɚɥɢɱɢɢ ɝɨɥɨɥɟɞɚ 

– 𝛾5݉ , (
2ˏˏ∙ˏܪ

) ɩɨ ɮɨɪɦɭɥɟ 2.24. 

 

 max
5

' 2
;l H X n p fm W k k C d C k k k

F


        


                                                   (2.24) 

 

  3 3
5

200 1,04 1 1,2 8 2 20 1 1 1,1
10 341,42 10 ,

38,6
ɬ          
   

 

 

ɝɞɟ max' 0,25 553 0,25 138,25W W      ɉɚ. ɉɪɢɧɢɦɚɟɬɫɹ ɧɟ ɦɟɧɟɟ 200 ɉɚ ɞɥɹ ȼɅ 

35 ɤȼ; 

Ʉɨɷɮɮɢɰɢɟɧɬ kH=1 ɨɩɪɟɞɟɥɟɧ ɩɨ ɬɚɛɥɢɰɟ 4.8 [14] ɞɥɹ 200W    ɉɚ. 

 

Ɉɩɪɟɞɟɥɢɦ ɭɞɟɥɶɧɭɸ ɧɚɝɪɭɡɤɭ ɨɬ ɜɟɬɪɚ ɢ ɜɟɫɚ ɩɪɨɜɨɞɚ ɛɟɡ ɝɨɥɨɥɟɞɚ – 𝛾6݉ , (
2ˏˏ∙ˏܪ

) ɩɨ ɮɨɪɦɭɥɟ 2.25. 

 

2 2
6 1 4 ;m m m                                                                                             (2.25) 

 

2 2 3 3
6 85,5 110,13 10 139,4 10 .ɬ        

 

Ɉɩɪɟɞɟɥɢɦ ɭɞɟɥɶɧɭɸ ɧɚɝɪɭɡɤɭ ɨɬ ɜɟɬɪɚ ɢ ɜɟɫɚ ɩɪɨɜɨɞɚ, ɩɨɤɪɵɬɨɝɨ 

ɝɨɥɨɥɟɞɨɦ – 𝛾7݉ , (
2ˏˏ∙ˏܪ

) ɩɨ ɮɨɪɦɭɥɟ 2.26. 

 

2 2
7 3 5 ;m m m                                                                                             (2.26) 
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2 2 3 3
7 413,5 341,42 10 536,2 10 .ɬ        

 

2.4 Ɇɟɯɚɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɬɪɨɫɚ ɢ ɩɪɨɜɨɞɚ 

 

2.4.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɢɫɯɨɞɧɨɝɨ ɪɟɠɢɦɚ 

 

ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɪɚɫɱɺɬɚ ɩɪɨɜɨɞɨɜ ɢ ɬɪɨɫɚ ɨɱɟɧɶ 

ɜɚɠɧɵɦ ɦɨɦɟɧɬɨɦ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɢɫɯɨɞɧɨɝɨ ɪɟɠɢɦɚ. ɂɫɯɨɞɧɵɦ 

ɪɟɠɢɦɨɦ ɧɚɡɵɜɚɟɬɫɹ ɬɚɤɨɣ ɪɟɠɢɦ, ɩɪɢ ɤɨɬɨɪɨɦ ɢɡɜɟɫɬɧɵ ɬɪɢ ɩɚɪɚɦɟɬɪɚ: 

ɦɟɯɚɧɢɱɟɫɤɨɟ ɧɚɩɪɹɠɟɧɢɟ ɜ ɩɪɨɜɨɞɟ ɢɥɢ ɬɪɨɫɟ, ɬɟɦɩɟɪɚɬɭɪɚ ɢ ɭɞɟɥɶɧɚɹ 

ɧɚɝɪɭɡɤɚ. ɉɪɢ ɦɟɯɚɧɢɱɟɫɤɨɦ ɪɚɫɱɺɬɟ ɩɪɨɜɨɞɨɜ ɢ ɬɪɨɫɚ ɜ ɤɚɱɟɫɬɜɟ ɢɫɯɨɞɧɨɝɨ 

ɪɟɠɢɦɚ ɩɪɢɧɹɬɨ ɩɪɢɧɢɦɚɬɶ ɧɚɢɛɨɥɟɟ ɬɹɠɺɥɵɣ ɪɟɠɢɦ, ɩɪɢ ɤɨɬɨɪɨɦ 

ɧɚɩɪɹɠɟɧɢɟ ɜ ɩɪɨɜɨɞɟ ɞɨɫɬɢɝɚɟɬ ɞɨɩɭɫɬɢɦɨɝɨ ɡɧɚɱɟɧɢɹ. Ⱦɥɹ ɜɵɛɨɪɚ 

ɢɫɯɨɞɧɨɝɨ ɪɟɠɢɦɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɨɧɹɬɢɟ ɤɪɢɬɢɱɟɫɤɢɯ ɩɪɨɥɺɬɨɜ. 

Ʉɪɢɬɢɱɟɫɤɢɦ ɧɚɡɵɜɚɟɬɫɹ ɝɪɚɧɢɱɧɵɣ ɩɪɨɥɺɬ, ɩɪɢ ɤɨɬɨɪɨɦ ɜɥɢɹɧɢɟ 

ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɧɚɝɪɭɡɤɢ ɧɚ ɧɚɩɪɹɠɟɧɢɹ ɜ ɩɪɨɜɨɞɟ ɨɤɚɡɵɜɚɟɬɫɹ ɪɚɜɧɨɨɩɚɫɧɵɦ 

[5]. 

ɍɫɥɨɜɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɜ ɩɪɨɜɨɞɟ ɢɥɢ ɬɪɨɫɟ ɜ ɬɪɟɯ 

ɭɤɚɡɚɧɧɵɯ ɜɵɲɟ ɪɟɠɢɦɚɯ ɨɩɪɟɞɟɥɹɸɬɫɹ ɬɪɢ ɤɪɢɬɢɱɟɫɤɢɯ ɩɪɨɥɟɬɚ. 

ɉɟɪɜɵɣ ɤɪɢɬɢɱɟɫɤɢɣ ɩɪɨɥɟɬ (lɤ1) – ɷɬɨ ɩɪɨɥɺɬ, ɩɪɢ ɤɨɬɨɪɨɦ ɧɚɩɪɹɠɟɧɢɟ 

ɜ ɩɪɨɜɨɞɟ ɜ ɪɟɠɢɦɟ ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɪɚɜɧɨ ɞɨɩɭɫɬɢɦɨɦɭ ɩɪɢ 

ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɬɟɦɩɟɪɚɬɭɪɟ, ɚ ɜ ɪɟɠɢɦɟ ɧɢɡɲɟɣ ɬɟɦɩɟɪɚɬɭɪɵ – ɞɨɩɭɫɬɢɦɨɦɭ 

ɧɚɩɪɹɠɟɧɢɸ ɩɪɢ ɧɢɡɲɟɣ ɬɟɦɩɟɪɚɬɭɪɟ [5]. 

ȼɬɨɪɨɣ ɤɪɢɬɢɱɟɫɤɢɣ ɩɪɨɥɺɬ (lɤ2)  – ɷɬɨ ɩɪɨɥɺɬ, ɩɪɢ ɤɨɬɨɪɨɦ ɧɚɩɪɹɠɟɧɢɟ 

ɜ ɩɪɨɜɨɞɟ ɩɪɢ ɧɚɢɛɨɥɶɲɟɣ ɧɚɝɪɭɡɤɟ ɪɚɜɧɨ ɞɨɩɭɫɬɢɦɨɦɭ ɧɚɩɪɹɠɟɧɢɸ ɩɪɢ 

ɧɚɢɛɨɥɶɲɟɣ ɧɚɝɪɭɡɤɟ, ɚ ɜ ɪɟɠɢɦɟ ɧɢɡɲɟɣ ɬɟɦɩɟɪɚɬɭɪɵ – ɞɨɩɭɫɬɢɦɨɦɭ 

ɧɚɩɪɹɠɟɧɢɸ ɩɪɢ ɧɢɡɲɟɣ ɬɟɦɩɟɪɚɬɭɪɟ [5]. 

Ɍɪɟɬɢɣ ɤɪɢɬɢɱɟɫɤɢɣ ɩɪɨɥɺɬ (lɤ3)  – ɷɬɨ ɩɪɨɥɺɬ, ɩɪɢ ɤɨɬɨɪɨɦ ɧɚɩɪɹɠɟɧɢɟ 

ɜ ɩɪɨɜɨɞɟ ɜ ɪɟɠɢɦɟ ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɪɚɜɧɨ ɞɨɩɭɫɬɢɦɨɦ ɭ ɩɪɢ 
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ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɬɟɦɩɟɪɚɬɭɪɟ, ɚ ɜ ɪɟɠɢɦɟ ɧɚɢɛɨɥɶɲɟɣ ɧɚɝɪɭɡɤɢ – ɞɨɩɭɫɬɢɦɨɦɭ 

ɧɚɩɪɹɠɟɧɢɸ ɩɪɢ ɧɚɢɛɨɥɶɲɟɣ ɧɚɝɪɭɡɤɟ [5]. 

Ɏɨɪɦɭɥɵ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɤɪɢɬɢɱɟɫɤɢɯ ɩɪɨɥɟɬɨɜ ɦɨɝɭɬ ɛɵɬɶ ɩɨɥɭɱɟɧɵ 

ɢɡ ɭɪɚɜɧɟɧɢɹ ɫɨɫɬɨɹɧɢɹ ɩɪɨɜɨɞɚ, ɢɦɟɸɳɟɟ ɫɥɟɞɭɸɳɢɣ ɜɢɞ [5]: 

 

 
2 2 2 2

2 2
,

24 24
Ɋ Ɋ И Ɋ

Ɋ И Ɋ И
Ɋ И

l Е l Е Е t t   
 

   
      

                                                (2.27) 

 

ɝɞɟ , ,И И Иt   – ɧɚɩɪɹɠɟɧɢɟ ɜ ɦɚɬɟɪɢɚɥɟ ɩɪɨɜɨɞɚ, ɭɞɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɢ 

ɬɟɦɩɟɪɚɬɭɪɚ ɜ ɢɫɯɨɞɧɨɦ ɪɟɠɢɦɟ; 

, ,Ɋ Ɋ Ɋt   – ɧɚɩɪɹɠɟɧɢɟ ɜ ɦɚɬɟɪɢɚɥɟ ɩɪɨɜɨɞɚ, ɭɞɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɢ 

ɬɟɦɩɟɪɚɬɭɪɚ ɜ ɪɚɫɫɱɢɬɵɜɚɟɦɨɦ ɪɟɠɢɦɟ; 

,Е   – ɦɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ ɢ ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɥɢɧɟɣɧɨɝɨ 

ɪɚɫɲɢɪɟɧɢɹ ɦɚɬɟɪɢɚɥɚ ɩɪɨɜɨɞɚ; 

Ɋl  – ɪɚɫɱɟɬɧɚɹ ɞɥɢɧɚ ɩɪɨɥɟɬɚ. 

 

Ɉɬɧɨɫɢɬɟɥɶɧɨ ɧɟɢɡɜɟɫɬɧɨɣ ɜɟɥɢɱɢɧɵ Ɋ  ɭɪɚɜɧɟɧɢɟ ɫɨɫɬɨɹɧɢɹ ɹɜɥɹɟɬɫɹ 

ɧɟɩɨɥɧɵɦ ɤɭɛɢɱɟɫɤɢɦ ɭɪɚɜɧɟɧɢɟɦ ɜɢɞɚ: 

 
3 2 0,Ɋ Ɋȼ D                                                                                           (2.28) 

 

ɝɞɟ   B ɢ D – ɱɢɫɥɨɜɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ, ɩɨɥɭɱɟɧɧɵɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɨɞɫɬɚɧɨɜɤɢ 

ɜ ɭɪɚɜɧɟɧɢɟ ɫɨɫɬɨɹɧɢɹ ɜɫɟɯ ɢɡɜɟɫɬɧɵɯ ɩɚɪɚɦɟɬɪɨɜ. 

 

Ⱦɥɹ ɜɵɱɢɫɥɟɧɢɹ ɩɟɪɜɨɝɨ ɤɪɢɬɢɱɟɫɤɨɝɨ ɩɪɨɥɟɬɚ ɧɟɨɛɯɨɞɢɦɨ ɜ ɩɪɚɜɭɸ 

ɱɚɫɬɶ ɭɪɚɜɧɟɧɢɹ ɫɨɫɬɨɹɧɢɹ ɩɪɨɜɨɞɚ ɩɨɞɫɬɚɜɢɬɶ ɡɧɚɱɟɧɢɹ  min ,t 1, mint , ɚ ɜ 

ɥɟɜɭɸ – ,tɫɪ   1, ɫɪt  ɢ ɜɵɪɚɡɢɬɶ ɞɥɢɧɭ, ɦ: 
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    

 

min min
ɪ

1 2
1

min

1
62

;

1

tɫɪ t ɫɪ
tɫ

k

tcp

t

t t
Е

l
  

 


                
    
 
 

                                      (2.29) 

 

   -6
3

1 23

1
6 72 121 19,2 10 5 ( 40)

2 72 82,5 10
452,62.

34,5 10 72
1

121

ɤl 

              
    

   

 

Ⱦɥɹ ɜɵɱɢɫɥɟɧɢɹ ɜɬɨɪɨɝɨ ɤɪɢɬɢɱɟɫɤɨɝɨ ɩɪɨɥɟɬɚ ɧɟɨɛɯɨɞɢɦɨ ɜ 

ɭɪɚɜɧɟɧɢɟ ɫɨɫɬɨɹɧɢɹ ɩɪɨɜɨɞɚ ɩɨɞɫɬɚɜɢɬɶ ɡɧɚɱɟɧɢɹ  max ,    max, ɝɨɥt  ɢ  min ,t

1, mint , ɦ: 

 

  max  min
2 2

1  max

1

2 6
;

1

ɝɨɥt t
l




 
 



     
 

 
                                                                  (2.30) 

 

6

2 23 3

3

2 121 6 19,2 10 ( 10 ( 40))
177,14.

34,5 10 187,63 10
1

34,5 10

l


 



      
  

  
    

 

Ⱦɥɹ ɜɵɱɢɫɥɟɧɢɹ ɬɪɟɬɶɟɝɨ ɤɪɢɬɢɱɟɫɤɨɝɨ ɩɪɨɥɟɬɚ ɧɟɨɛɯɨɞɢɦɨ ɜ 

ɭɪɚɜɧɟɧɢɟ ɫɨɫɬɨɹɧɢɹ ɩɪɨɜɨɞɚ ɩɨɞɫɬɚɜɢɬɶ ɡɧɚɱɟɧɢɹ  ,t ɫɪ    1, ɫɪt  ɢ  max ,t max,

ɝɨɥt , ɦ: 

 

   max  
max

3 22
1

maxmax

1  

1
6 - -

2 [ ]
;

-

t ɫɪ ɝɨɥ ɫɪ

t ɫɪ

t t
E

l







  
 

 

            
                                 (2.31)
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   6
3

3 23 23

3

1
6 121 72 19,2 10 10 ( 5)

2 121 82,5 10
174,13.

34,5 10 187,63 10 121
34,5 10 72

l



 



              
            

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨɥɭɱɚɟɬɫɹ, ɱɬɨ 1 2 3ɤ ɤ ɤl l l   ɢ 2p ɤl l . ɉɨɥɶɡɭɹɫɶ ɬɚɛɥɢɰɟɣ 

3.10 [14], ɨɩɪɟɞɟɥɹɟɦ, ɱɬɨ ɢɫɯɨɞɧɵɦ ɹɜɥɹɟɬɫɹ ɪɟɠɢɦ ɧɚɢɛɨɥɶɲɟɣ ɧɚɝɪɭɡɤɢ ɫ 

ɩɚɪɚɦɟɬɪɚɦɢ: 

 
010 ;ɝɨɥt t ɋ    

3
7 max 187,63 10    

2/( );Н ɦ ɦɦ  

max 121   
2/( ).Н ɦɦ  

 

2.4.2 Ɋɚɫɱɟɬ ɧɚɩɪɹɠɟɧɢɣ ɜ ɩɪɨɜɨɞɟ ɢ ɫɬɪɟɥ ɩɪɨɜɟɫɚ 

 

Ɋɚɫɱɟɬ ɧɚɩɪɹɠɟɧɢɹ ɜ ɩɪɨɜɨɞɟ ɜɟɞɟɬɫɹ ɩɨ ɭɪɚɜɧɟɧɢɸ ɫɨɫɬɨɹɧɢɹ ɩɪɨɜɨɞɚ 

[5]. ɇɚɩɪɹɠɟɧɢɹ ɜ ɩɪɨɜɨɞɟ ɧɭɠɧɨ ɪɚɫɫɱɢɬɚɬɶ ɞɥɹ ɝɪɨɡɨɜɨɝɨ ɪɟɠɢɦɚ ɢ ɪɟɠɢɦɚ 

ɜɵɫɲɟɣ ɬɟɦɩɟɪɚɬɭɪɵ. Ɉɫɬɚɥɶɧɵɟ ɪɟɠɢɦɵ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɧɚ ɤɨɦɩɶɸɬɟɪɟ. 

Ɋɟɡɭɥɶɬɚɬɵ ɡɚɧɨɫɹɬɫɹ ɜ ɬɚɛɥɢɰɭ 2.9. 

ɍɪɚɜɧɟɧɢɟ ɫɨɫɬɨɹɧɢɹ ɩɪɨɜɨɞɚ ɞɥɹ ɪɟɠɢɦɚ ɜɵɫɲɟɣ ɬɟɦɩɟɪɚɬɭɪɵ 

ɜɵɩɨɥɧɢɦ «ɜɪɭɱɧɭɸ». Ⱦɥɹ ɷɬɨɝɨ ɩɨɞɫɬɚɜɢɦ ɜɫɟ ɢɡɜɟɫɬɧɵɟ ɩɚɪɚɦɟɬɪɵ ɜ 

ɭɪɚɜɧɟɧɢɟ (2.27): 

 

 
2 2 2 2
1 7

min max min22
min max

;
24 24

t ɝɨɥ
t

l E l E
E t t



   
 

               
                            (2.32) 

 

 

   

23 2 4

min 2
min

23 2 4

6 4
2

34,50 10 170 8,25 10

24

187,63 10 170 8,25 10
121 19,2 10 8,25 10 40 ( 10) .

24 121

t
t









   
 



   
         



 



49 

 

ɉɪɢɜɟɞɟɦ ɞɚɧɧɨɟ ɭɪɚɜɧɟɧɢɟ ɤ ɜɢɞɭ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦɭ ɜɵɪɚɠɟɧɢɸ: 

 
3 2
min min92,96 118243,9 0.t t      

 

Ɋɟɲɟɧɢɟ ɩɨɥɭɱɟɧɧɨɝɨ ɭɪɚɜɧɟɧɢɹ ɜɵɩɨɥɧɹɟɬɫɹ ɢɬɟɪɚɰɢɨɧɧɵɦ ɦɟɬɨɞɨɦ 

ɤɚɫɚɬɟɥɶɧɵɯ. ȼ ɤɚɱɟɫɬɜɟ ɧɭɥɟɜɨɝɨ ɩɪɢɛɥɢɠɟɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ ɡɧɚɱɟɧɢɟ 

0 100  2/ .Н ɦɦ  

Ɉɩɪɟɞɟɥɹɟɬɫɹ ɩɨɩɪɚɜɤɚ ɧɚ ɩɟɪɜɨɣ ɢɬɟɪɚɰɢɢ: 

 
3 2

1 2

100 92,96 100 118243,9
4,19.

3 100 2 92,96 100
  

   
     

 

ɇɚɯɨɞɢɬɫɹ ɧɨɜɨɟ ɡɧɚɱɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ: 

 

1 100 (4,19) 104,19.     

 

ȼɵɩɨɥɧɹɟɬɫɹ ɩɪɨɜɟɪɤɚ ɨɤɨɧɱɚɧɢɹ ɢɬɟɪɚɰɢɨɧɧɨɝɨ ɩɪɨɰɟɫɫɚ. Ⱦɥɹ ɷɬɨɝɨ 

ɡɚɞɚɟɬɫɹ ɬɨɱɧɨɫɬɶ ɪɚɫɱɟɬɚ 0,1  2/( ) :Н ɦɦ  4,19 0,1  , 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɪɚɫɱɟɬ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɞɨɥɠɢɬɶ, ɩɪɢɧɹɜ ɜ ɤɚɱɟɫɬɜɟ 

ɧɨɜɨɝɨ ɩɪɢɛɥɢɠɟɧɢɹ 1 104,19  . 

Ɉɩɪɟɞɟɥɢɦ ɩɨɩɪɚɜɤɭ ɧɚ ɜɬɨɪɨɣ ɢɬɟɪɚɰɢɢ: 

 
3 2

2 2

104,19 92,96 104,19 118243,9
0,28.

3 104,19 2 92,96 104,19
  

  
     

 

ɇɚɯɨɞɢɬɫɹ ɧɨɜɨɟ ɡɧɚɱɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ: 

 

2 104,19 0,28 103,91.     
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ȼɵɩɨɥɧɹɟɬɫɹ ɩɪɨɜɟɪɤɚ: 0,28> 0,1, 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɪɚɫɱɟɬ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɞɨɥɠɢɬɶ, ɩɪɢɧɹɜ ɜ ɤɚɱɟɫɬɜɟ 

ɧɨɜɨɝɨ ɩɪɢɛɥɢɠɟɧɢɹ 2 103,91  . 

Ɉɩɪɟɞɟɥɢɦ ɩɨɩɪɚɜɤɭ ɧɚ ɬɪɟɬɟɣ ɢɬɟɪɚɰɢɢ: 

 

3 2
3

3 2

103,91 92,96 103,91 118243,9
1,04 10 .

3 103,91 2 92,96 103,91
  

    
     

 

ȼɵɩɨɥɧɹɟɬɫɹ ɩɪɨɜɟɪɤɚ: 3| 1,04 10 |  < 0,1, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɡɚ ɢɫɤɨɦɨɟ 

ɡɧɚɱɟɧɢɟ mint ɩɪɢɧɢɦɚɟɬɫɹ 2, 2/ :Н ɦɦ  

min 103,91.t   

Ⱥɧɚɥɨɝɢɱɧɵɟ ɪɚɫɱɟɬɵ ɩɪɨɜɨɞɹɬɫɹ ɞɥɹ ɪɟɠɢɦɚ ɦɚɤɫɢɦɚɥɶɧɨɣ ɧɚɝɪɭɡɤɢ: 

 

 
2 2 2 2
7 7

max max 22
max max

;
24 24

cɪ ɝɨɥ
l E l E

E t t 
 

   
 

                                             (2.33) 

 

 

   

23 2 4

max 2
max

23 2 4

6 4
2

187,63 10 170 8,25 10

24

187,63 10 170 8,25 10
121 19,2 10 8,25 10 5 ( 10) .

24 121












   
 



   
         

  

 

3 2
max max94,12 3497398,3 0        max 121  2/ .Н ɦɦ  

 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɪɟɠɢɦɨɜ ɝɨɥɨɥɟɞɚ  ɛɟɡ ɜɟɬɪɚ – 

ɝɨɥ , ɜɵɫɲɟɣ ɬɟɦɩɟɪɚɬɭɪɵ – maxt , ɝɪɨɡɨɜɨɝɨ ɪɟɠɢɦɚ – ɝɪ , ɫɪɟɞɧɟɝɨɞɨɜɨɣ 

ɬɟɦɩɟɪɚɬɭɪɵ – tɫɪ  ɫɜɟɞɟɧɵ ɜ ɬɚɛɥ. 2.9. 

ɋɬɪɟɥɵ ɩɪɨɜɟɫɚ ɩɪɨɜɨɞɨɜ ɜ ɪɟɠɢɦɚɯ ɝɨɥɨɥɟɞɚ ɛɟɡ ɜɟɬɪɚ, ɜɵɫɲɟɣ 

ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɝɪɨɡɨɜɨɝɨ ɪɟɠɢɦɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 2.34, f i, (ɦ): 
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i

i
i

l
f







8

2

.             

(2.34) 

 

1) ɞɥɹ ɪɟɠɢɦɚ ɝɨɥɨɥɟɞɚ ɛɟɡ ɜɟɬɪɚ, (ɦ): 

 
2

3 ;
8ɝɨɥ

ɝɨɥ

l
f






                                                                                               (2.35) 

 
3 2151,2 10 170

5,34.
8 102,33ɝɨɥf

 
 

  

 

2) ɞɥɹ ɪɟɠɢɦɚ ɜɵɫɲɟɣ ɬɟɦɩɟɪɚɬɭɪɵ, (ɦ): 

 
2

1
max

max

;
8t

t

l
f






                                                                                           (2.36) 

 
3 2

.max

34,5 10 170
2,38.

8 52,27tf
 

 


 

 

3) ɞɥɹ ɝɪɨɡɨɜɨɝɨ ɪɟɠɢɦɚ, (ɦ): 

 
2

1 ;
8ɝɪ

ɝɪ

l
f






                                                                                                (2.37) 

 

3 234,5 10 170
2,03.

8 61,32ɝɪf
 

 

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Ɍɚɛɥɢɰɚ 2.9 – ɉɚɪɚɦɟɬɪɵ ɪɟɠɢɦɨɜ ɩɪɨɜɨɞɚ 

Ɋɟɠɢɦ ɍɞɟɥɶɧɚɹ 
ɧɚɝɪɭɡɤɚ, 

3 210 /( )Н ɦ ɦɦ 
 

Ɍɟɦɩɟɪɚɬɭɪɚ, 
0ɋ 

ɇɚɩɪɹɠɟɧɢɟ ɜ 
ɩɪɨɜɨɞɟ, 

2/Н ɦɦ  

ɋɬɪɟɥɚ 
ɩɪɨɜɟɫɚ, ɦ 

ȼɵɫɲɟɣ 
ɬɟɦɩɟɪɚɬɭɪɵ 

34,5 30 58,96 2,11 

ɇɢɡɲɟɣ 
ɬɟɦɩɟɪɚɬɭɪɵ 

34,5 -40 103,91 1,2 

ɋɪɟɞɧɟɝɨɞɨɜɨɣ 
ɬɟɦɩɟɪɚɬɭɪɵ 

34,5 -5 70,72 1,76 

Ƚɨɥɨɥɟɞɚ 151,2 -10 102,33 5,34 
Ɇɚɤɫɢɦɚɥɶɧɨɣ 
ɧɚɝɪɭɡɤɢ 

187,63 -10 121 5,6 

Ƚɪɨɡɨɜɨɣ 34,5 15 61,32 2,03 
 

ɂɡ ɬɚɛɥɢɰɵ ɜɢɞɧɨ, ɱɬɨ ɧɚɩɪɹɠɟɧɢɹ ɜ ɩɪɨɜɨɞɟ ɜ ɪɟɠɢɦɟ ɦɢɧɢɦɚɥɶɧɨɣ 

ɬɟɦɩɟɪɚɬɭɪɵ, ɫɪɟɞɧɟɣ ɬɟɦɩɟɪɚɬɭɪɵ, ɦɚɤɫɢɦɚɥɶɧɨɣ ɧɚɝɪɭɡɤɢ, ɦɟɧɶɲɟ 

ɞɨɩɭɫɬɢɦɵɯ, ɷɬɨ ɡɧɚɱɢɬ, ɱɬɨ ɦɟɯɚɧɢɱɟɫɤɚɹ ɩɪɨɱɧɨɫɬɶ ɩɪɨɜɨɞɨɜ ɛɭɞɟɬ 

ɞɨɫɬɚɬɨɱɧɨɣ ɞɥɹ ɭɫɥɨɜɢɣ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɥɢɧɢɢ: 

 

 min mint t  ; tɫɪ tɫɪ     ; max max      . 

 

103,91 121 ; 70,72 72 ; 121 121  Ɍɚɤɠɟ ɜɵɩɨɥɧɹɟɬɫɹ ɩɪɨɜɟɪɤɚ 

ɬɪɟɛɭɟɦɵɯ ɪɚɫɫɬɨɹɧɢɣ ɨɬ ɧɢɡɲɟɣ ɬɨɱɤɢ ɩɪɨɜɢɫɚɧɢɹ ɩɪɨɜɨɞɚ ɞɨ ɡɟɦɥɢ ɜ 

ɪɟɠɢɦɚɯ ɝɨɥɨɥɟɞɚ ɛɟɡ ɜɟɬɪɚ ɢ ɢ ɦɚɤɫɢɦɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ: 

 

[ ];ɝɨɥf f  max [ ].tf f  

 

5,34 6,9 ; 5,6 6,9 , 
ɭɫɥɨɜɢɹ ɜɵɩɨɥɧɹɸɬɫɹ – ɡɧɚɱɢɬ, ɪɚɫɫɬɨɹɧɢɟ ɨɬ 

ɩɪɨɜɨɞɚ ɞɨ ɡɟɦɥɢ ɛɭɞɟɬ ɧɟ ɦɟɧɟɟ ɞɨɩɭɫɬɢɦɨɝɨ. 
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2.4.3 Ɋɚɫɱɟɬ ɝɪɨɡɨɡɚɳɢɬɧɨɝɨ ɬɪɨɫɚ 

 

Ɋɚɫɱɟɬ ɝɪɨɡɨɡɚɳɢɬɧɨɝɨ ɬɪɨɫɚ ɩɨɞɨɛɟɧ ɪɚɫɱɟɬɭ ɩɪɨɜɨɞɚ. Ⱦɥɹ ɧɚɱɚɥɚ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɬɪɟɥɚ ɩɪɨɜɟɫɚ ɞɥɹ ɬɪɨɫɚ ɜ ɝɪɨɡɨɜɨɦ ɪɟɠɢɦɟ [5] (ɢɫɯɨɞɧɨɦ ɞɥɹ 

ɬɪɨɫɚ), ɦ: 

 

1 ,ɬ
ɝɪ ɝɪf f h z                                                                                        (2.38)  

 

ɝɞɟ 3,52z  ɦ – ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɧɢɡɲɟɣ ɬɨɱɤɨɣ ɬɪɨɫɚ ɢ ɩɪɨɜɨɞɚ. 

 

2,03 2 0,6 3,52 1,11ɬ
ɝɪf      . 

 

ɉɨɫɥɟ ɨɩɪɟɞɟɥɟɧɢɹ ɫɬɪɟɥɵ ɩɪɨɜɟɫɚ ɬɪɨɫɚ ɧɚɯɨɞɢɬɫɹ ɧɚɩɪɹɠɟɧɢɟ ɜ 

ɬɪɨɫɟ ɩɪɢ ɝɪɨɡɨɜɨɦ ɪɟɠɢɦɟ, 2/H ɦɦ : 

 

2
1

15

;
8

ɬ
ɬ
ɝɪ ɬ

l

f

 


                                                                                                (2.39) 

 

3 285,5 10 170
278,26.

8 1,11
ɬ
ɝɪ

 
 

  

 

Ⱦɚɥɟɟ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɤɚɱɟɫɬɜɟ ɢɫɯɨɞɧɨɝɨ ɝɪɨɡɨɜɨɣ ɪɟɠɢɦ ɢ ɧɚɯɨɞɢɬɫɹ 

ɧɚɩɪɹɠɟɧɢɟ ɜ ɬɪɨɫɟ ɜ ɪɟɠɢɦɟ ɦɚɤɫɢɦɚɥɶɧɨɣ ɧɚɝɪɭɡɤɢ: 

 

 
2 2 2 2

7 1
max max2 2

max

;
24 24

ɬ ɬ
ɬ ɬ

ɝɪ ɝɪm ɬ
ɝɪ

l E l E Е t t 


   
 
   

      
                                      (2.40) 
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 

   

23 2 4

max 2
max

23 2 4

6 4
2

536,2 10 170 18,5 10

24

85,5 10 170 18,5 10
217,33 12 10 18,5 10 10 15 .

24 217,33

ɬ
ɬ










   
 



   
        



 

 

ɉɨɥɭɱɚɟɬɫɹ ɭɪɚɜɧɟɧɢɟ: 

 
3 2

max max238,35 64048940 0ɬ ɬ
       

 

Ɉɩɪɟɞɟɥɹɟɬɫɹ ɩɨɩɪɚɜɤɚ ɧɚ ɩɟɪɜɨɣ ɢɬɟɪɚɰɢɢ: 

 
3 2

1 2

380 238,35 380 64048940
172,96

3 380 2 238,35 380
  

   
   

. 

 

ɇɚɯɨɞɢɬɫɹ ɧɨɜɨɟ ɡɧɚɱɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ: 

 

1 380 172,96 552,93.     

 

ȼɵɩɨɥɧɹɟɬɫɹ ɩɪɨɜɟɪɤɚ ɨɤɨɧɱɚɧɢɹ ɢɬɟɪɚɰɢɨɧɧɨɝɨ ɩɪɨɰɟɫɫɚ. Ⱦɥɹ ɷɬɨɝɨ 

ɡɚɞɚɟɬɫɹ ɬɨɱɧɨɫɬɶ ɪɚɫɱɟɬɚ 0,1  2/( ) :Н ɦɦ  

 

172,96 0,1  , 

 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɪɚɫɱɟɬ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɞɨɥɠɢɬɶ, ɩɪɢɧɹɜ ɜ ɤɚɱɟɫɬɜɟ 

ɧɨɜɨɝɨ ɩɪɢɛɥɢɠɟɧɢɹ 1 552,93  . 

Ɉɩɪɟɞɟɥɢɦ ɩɨɩɪɚɜɤɭ ɧɚ ɜɬɨɪɨɣ ɢɬɟɪɚɰɢɢ: 

 
3 2

2 2

552,93 238,35 552,93 64048940
49,15.

3 552,93 2 238,35 552,93
  

  
     
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ɇɚɯɨɞɢɬɫɹ ɧɨɜɨɟ ɡɧɚɱɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ: 

 

2 552,93 49,15 503,78.     

 

ȼɵɩɨɥɧɹɟɬɫɹ ɩɪɨɜɟɪɤɚ: 

 

49,15> 0,1, 

 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɪɚɫɱɟɬ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɞɨɥɠɢɬɶ, ɩɪɢɧɹɜ ɜ ɤɚɱɟɫɬɜɟ 

ɧɨɜɨɝɨ ɩɪɢɛɥɢɠɟɧɢɹ 2 503,78  . 

Ɉɩɪɟɞɟɥɢɦ ɩɨɩɪɚɜɤɭ ɧɚ ɬɪɟɬɟɣ ɢɬɟɪɚɰɢɢ: 

 

3 2

3 2

503,78 238,35 503,78 64048940
6,36

3 503,78 2 238,35 503,78
  

  
     

 

ɇɚɯɨɞɢɬɫɹ ɧɨɜɨɟ ɡɧɚɱɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ: 

 

3 503,78 6,36 497,42.     

 

ȼɵɩɨɥɧɹɟɬɫɹ ɩɪɨɜɟɪɤɚ: 

 

6,36> 0,1, 

 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɪɚɫɱɟɬ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɞɨɥɠɢɬɶ, ɩɪɢɧɹɜ ɜ ɤɚɱɟɫɬɜɟ 

ɧɨɜɨɝɨ ɩɪɢɛɥɢɠɟɧɢɹ 3 497,42  . 

Ɉɩɪɟɞɟɥɢɦ ɩɨɩɪɚɜɤɭ ɧɚ ɬɪɟɬɟɣ ɢɬɟɪɚɰɢɢ: 

 
3 2

4 2

497,42 238,35 497,42 64048940
0,09

3 497,42 2 238,35 497,42
  

  
     
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ȼɵɩɨɥɧɹɟɬɫɹ ɩɪɨɜɟɪɤɚ: 

 

0,09< 0,1, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɡɚ ɢɫɤɨɦɨɟ ɡɧɚɱɟɧɢɟ max
m
 ɩɪɢɧɢɦɚɟɬɫɹ 3,

2/ :Н ɦɦ  

 

max 497,42.m
   

 

Ⱦɚɥɟɟ ɪɚɫɱɟɬ ɜɟɞɟɬɫɹ ɚɧɚɥɨɝɢɱɧɨ ɞɥɹ ɪɟɠɢɦɨɜ ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɢ ɧɢɡɲɟɣ 

ɬɟɦɩɟɪɚɬɭɪ, ɪɟɡɭɥɶɬɚɬɵ ɡɚɩɢɫɚɧɵ ɜ ɬɚɛɥɢɰɟ 2.10. 

 

Ɍɚɛɥɢɰɚ 2.10 – ɉɚɪɚɦɟɬɪɵ ɪɟɠɢɦɨɜ ɝɪɨɡɨɡɚɳɢɬɧɨɝɨ ɬɪɨɫɚ 

Ɋɟɠɢɦ ɍɞɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ, 
3 210 /( )Н ɦ ɦɦ   

Ⱦɨɩɭɫɬɢɦɨɟ 
ɧɚɩɪɹɠɟɧɢɟ, 
ɇ/ɦɦ2 

ɇɚɩɪɹɠɟɧɢɟ ɜ 
ɬɪɨɫɟ, ɇ/ɦɦ2 

ɋɪɟɞɧɟɝɨɞɨɜɨɣ 
ɬɟɦɩɟɪɚɬɭɪɵ 

85,5 420 257,16 

ɇɢɡɲɟɣ ɬɟɦɩɟɪɚɬɭɪɵ 85,5 600 319,45 
Ɇɚɤɫɢɦɚɥɶɧɨɣ ɧɚɝɪɭɡɤɢ 536,2 600 497,42 

 

Ʉɚɤ ɜɢɞɧɨ ɢɡ ɬɚɛɥɢɰɵ, ɧɚɩɪɹɠɟɧɢɹ ɜ ɬɪɨɫɟ ɧɟ ɩɪɟɜɵɲɚɸɬ ɞɨɩɭɫɬɢɦɵɯ 

ɡɧɚɱɟɧɢɣ. 
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3 ɉɪɚɤɬɢɱɟɫɤɚɹ ɱɚɫɬɶ 

 

3.1 ȼɵɛɨɪ ɢɡɨɥɹɬɨɪɨɜ ɢ ɥɢɧɟɣɧɨɣ ɚɪɦɚɬɭɪɵ 

 

3.1.1 ȼɵɛɨɪ ɢɡɨɥɹɬɨɪɨɜ 

 

ɇɚ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɨɩɨɪɚɯ ȼɅ 35 ɤȼ ɢ ɜɵɲɟ ɩɪɢɦɟɧɹɸɬɫɹ 

ɩɨɞɞɟɪɠɢɜɚɸɳɢɟ ɝɢɪɥɹɧɞɵ ɩɨɞɜɟɫɧɵɯ ɢɡɨɥɹɬɨɪɨɜ, ɩɪɢɤɪɟɩɥɟɧɧɵɟ ɤ 

ɬɪɚɜɟɪɫɚɦ ɨɩɨɪ ɫ ɩɨɦɨɳɶɸ ɥɢɧɟɣɧɨɣ ɚɪɦɚɬɭɪɵ. Ƚɢɪɥɹɧɞɚ ɤɨɦɩɥɟɤɬɭɟɬɫɹ ɢɡ 

ɨɬɞɟɥɶɧɵɯ ɢɡɨɥɹɬɨɪɨɜ. ɋɨɝɥɚɫɧɨ ɉɍɗ, ɤɨɷɮɮɢɰɢɟɧɬɵ ɡɚɩɚɫɚ ɩɪɨɱɧɨɫɬɢ ɜ 

ɪɟɠɢɦɟ ɧɚɢɛɨɥɶɲɟɣ ɧɚɝɪɭɡɤɢ ɞɨɥɠɧɵ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 2,5, ɚ ɜ ɪɟɠɢɦɟ 

ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɬɟɦɩɟɪɚɬɭɪɵ – ɧɟ ɦɟɧɟɟ 5,0 [11]. 

ȼ ɧɨɪɦɚɥɶɧɵɯ ɪɟɠɢɦɚɯ ɩɨɞɞɟɪɠɢɜɚɸɳɚɹ ɝɢɪɥɹɧɞɚ ɢɡɨɥɹɬɨɪɨɜ 

ɜɨɫɩɪɢɧɢɦɚɟɬ ɨɫɟɜɭɸ ɧɚɝɪɭɡɤɭ, ɫɨɫɬɨɹɳɭɸ ɢɡ ɜɟɫɚ ɩɪɨɜɨɞɚ ɩG , ɝɨɥɨɥɟɞɚ ɝG ɢ 

ɫɚɦɨɣ ɝɢɪɥɹɧɞɵ ɢG . ȼɟɫ ɝɢɪɥɹɧɞɵ ɩɪɢɧɢɦɚɟɬɫɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ. 

Ɋɚɫɱɟɬɧɵɟ ɭɫɥɨɜɢɹ ɞɥɹ ɜɵɛɨɪɚ ɬɢɩɚ ɢɡɨɥɹɬɨɪɨɜ ɜ ɩɨɞɜɟɫɧɨɣ ɝɢɪɥɹɧɞɟ 

ɢɦɟɟɬ ɜɢɞ: 

 

 
 

2,5 ,

5,0 ,

ɝ ɢ эɦ

ɩ ɢ эɦ

G G G

G G G

   


                                                                                       (3.1) 

 

ɝɞɟ     ɝG  – ɧɚɝɪɭɡɤɚ ɧɚ ɢɡɨɥɹɬɨɪ ɨɬ ɜɟɫɚ ɩɪɨɜɨɞɚ, ɩɨɤɪɵɬɨɝɨ ɝɨɥɨɥɟɞɨɦ; 

ɢG  – ɧɚɝɪɭɡɤɚ ɧɚ ɢɡɨɥɹɬɨɪ ɨɬ ɜɟɫɚ ɝɢɪɥɹɧɞɵ; 

ɩG   – ɧɚɝɪɭɡɤɚ ɧɚ ɢɡɨɥɹɬɨɪ ɨɬ ɜɟɫɚ ɩɪɨɜɨɞɚ; 

эɦG  – ɪɚɡɪɭɲɚɸɳɚɹ ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɚɹ ɧɚɝɪɭɡɤɚ. 

 

ɇɨɪɦɚɬɢɜɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɢɡɨɥɹɬɨɪ ɨɬ ɜɟɫɚ ɩɪɨɜɨɞɚ ɛɟɡ ɝɨɥɨɥɟɞɚ, Н : 
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1 ;ɩ ɜеɫG F l                                                                                                 (3.2) 

 
334,5 10 136,43 261 1228,5.ɩG       

 

ɇɨɪɦɚɬɢɜɧɚɹ ɧɚɝɪɭɡɤɚ ɨɬ ɜɟɫɚ ɩɪɨɜɨɞɚ, ɩɨɤɪɵɬɨɝɨ ɝɨɥɨɥɟɞɨɦ ɩɪɢ 

ɜɟɬɪɟ, Н : 

 

7 ;ɝ ɜеɫG F l                                                                                                (3.3) 

 
3187,63 10 136,43 261 6681,2.ɝG       

 

Ɉɩɪɟɞɟɥɹɟɬɫɹ ɧɚɝɪɭɡɤɚ ɧɚ ɢɡɨɥɹɬɨɪɵ ɩɨɞɞɟɪɠɢɜɚɸɳɢɯ ɝɢɪɥɹɧɞ, Н : 

 

2,5 (6681,2 400) 17703,

5,0 (1228,5 400) 8142,5,

  
   

 

 

Ⱦɥɹ ɩɨɞɞɟɪɠɢɜɚɸɳɟɣ ɝɢɪɥɹɧɞɵ ɜɵɛɢɪɚɟɦ ɢɡɨɥɹɬɨɪ ɉɋ-70ȿ ɫ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ, ɩɪɢɜɟɞɟɧɧɵɦɢ ɜ ɬɚɛɥɢɰɟ 3.1, ɫ ɪɚɡɪɭɲɚɸɳɟɣ 

ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɨɣ ɧɚɝɪɭɡɤɨɣ 70000 :Н  

 

17703 < 70000, 

8142,5 < 70000, 

 

ɬ.ɟ. ɭɫɥɨɜɢɹ ɜɵɩɨɥɧɹɸɬɫɹ. 

 

Ɍɚɛɥɢɰɚ 3.1 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢɡɨɥɹɬɨɪɚ ɉɋ-70ȿ 

Ɇɟɯɚɧɢɱɟɫɤɚɹ 
ɪɚɡɪɭɲɚɸɳɚɹ ɫɢɥɚ 
ɩɪɢ ɪɚɫɬɹɠɟɧɢɢ, ɧɟ 
ɦɟɧɟɟ, ɤɇ 

Ⱦɢɚɦɟɬɪ 
ɢɡɨɥɹɰɢɨɧɧ
ɨɣ ɞɟɬɚɥɢ, 
D, ɦɦ 

ɋɬɪɨɢɬɟɥɶɧɚ
ɹ ɜɵɫɨɬɚ ɇ, 
ɦɦ 

Ⱦɥɢɧɚ 
ɩɭɬɢ 
ɭɬɟɱɤɢ, ɦɦ 

ȼɵɞɟɪɠɢɜɚɟɦɨɟ 
ɧɚɩɪɹɠɟɧɢɟ 50 Ƚɰ 
(ɩɨɞ ɞɨɠɞɟɦ), ɤȼ 

Ɇɚɫɫɚ, 
ɤɝ, ɧɟ 
ɛɨɥɟɟ 

70 255 127 303 40 3,4 
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Ɉɩɪɟɞɟɥɹɟɬɫɹ ɱɢɫɥɨ ɢɡɨɥɹɬɨɪɨɜ ɜ ɩɨɞɞɟɪɠɢɜɚɸɳɟɣ ɝɢɪɥɹɧɞɟ ɩɨ 

ɮɨɪɦɭɥɟ [7]: 

 

,эɮ ɧɚɢɛ

эɮ

U
n

l

 


                                                                                              (3.4) 

 

ɝɞɟ    1,15 ;ɧɚɢɛ ɧɨɦU U                                                                                             (3.5) 

эɮ – ɧɨɪɦɢɪɨɜɚɧɧɚɹ ɭɞɟɥɶɧɚɹ ɞɥɢɧɚ ɩɭɬɢ ɭɬɟɱɤɢ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɬɚɛɥ. 

5.2 [14], ɫɬɟɩɟɧɶ ɡɚɝɪɹɡɧɟɧɢɹ II : 2,35 / 23,5 / ;эɮ ɫɦ ɤȼ ɦɦ ɤȼ    

эɮl
 – ɷɮɮɟɤɬɢɜɧɚɹ ɞɥɢɧɚ ɩɭɬɢ ɭɬɟɱɤɢ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 3.6.  

 

,ɭɬ
эɮ

l
l

k


                                                                                                     (3.6) 

 

ɝɞɟ k – ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ(ɤɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɡɨɥɹɬɨɪɚ). 

 

1 0,5 1ɭɬl
k

D

 
   

  ,                                                                                       (3.7) 

 

ɝɞɟ     ɭɬl
 – ɞɥɢɧɚ ɩɭɬɢ ɭɬɟɱɤɢ; 

D  – ɞɢɚɦɟɬɪ ɬɚɪɟɥɤɢ ɢɡɨɥɹɬɨɪɨɜ. 

 

303
1 0,5 1 1,09;

255
k      

   

 

303
276,98;

1,09эɮl  
 

 

23,5 40,25
3,4.

276,97
n


   
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ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɨɤɪɭɝɥɹɟɬɫɹ ɞɨ ɱɟɬɵɪɟɯ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɢɫɥɨ 

ɢɡɨɥɹɬɨɪɨɜ ɜ ɩɨɞɞɟɪɠɢɜɚɸɳɟɣ ɝɢɪɥɹɧɞɟ ɫɨɫɬɚɜɢɬ ɱɟɬɵɪɟ ɲɬɭɤɢ. 

ɇɚɝɪɭɡɤɚ ɧɚ ɢɡɨɥɹɬɨɪ ɧɚɬɹɠɧɨɣ ɝɢɪɥɹɧɞɵ ɢɡɨɥɹɬɨɪɨɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ 

ɫɥɟɞɭɸɳɢɦ ɮɨɪɦɭɥɚɦ, Н : 

 

2
2

max

2
2

2,5 ( ) ;
2

6,0 ( ) ,
2

ɝ
ɢ эɦ

ɩ
tɫɪ ɢ эɦ

G
F G G

G
F G G





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

 

                                                            (3.8) 

 

2
2

2
2

6681,2
2,5 (121 136,43) 400 42316,3;

2

1228,5
6,0 (70,72 136,43) 400 58208,95.

2

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

 

 

 

Ⱦɥɹ ɧɚɬɹɠɧɨɣ ɝɢɪɥɹɧɞɵ, ɤɚɤ ɢ ɞɥɹ ɩɨɞɞɟɪɠɢɜɚɸɳɟɣ ɝɢɪɥɹɧɞɵ 

ɜɵɛɢɪɚɟɬɫɹ ɢɡɨɥɹɬɨɪ ɉɋ-70ȿ ɫ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ, ɩɪɢɜɟɞɟɧɧɵɦɢ ɜ ɬɚɛɥɢɰɟ 

3.1, ɫ ɪɚɡɪɭɲɚɸɳɟɣ ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɨɣ ɧɚɝɪɭɡɤɨɣ 70000 :Н  

 

42316,3 < 70000, 

58208,95 < 70000, 

 

ɬ.ɟ. ɭɫɥɨɜɢɹ ɜɵɩɨɥɧɹɸɬɫɹ. 

Ɉɩɪɟɞɟɥɹɟɦ ɱɢɫɥɨ ɢɡɨɥɹɬɨɪɨɜ ɜ ɧɚɬɹɠɧɨɣ ɝɢɪɥɹɧɞɟ: 

 

303
1 0,5 1 1,09;

255
k      

   

 

303
276,98;

1,09эɮl  
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23,5 40,25
3,4.

276,97
n


 

 

 

ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɨɤɪɭɝɥɹɟɬɫɹ ɞɨ ɱɟɬɵɪɟɯ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɢɫɥɨ 

ɢɡɨɥɹɬɨɪɨɜ ɜ ɧɚɬɹɠɧɨɣ ɝɢɪɥɹɧɞɟ ɫɨɫɬɚɜɢɬ ɱɟɬɵɪɟ ɲɬɭɤɢ. 
 

3.1.2 ȼɵɛɨɪ ɥɢɧɟɣɧɨɣ ɚɪɦɚɬɭɪɵ 

 

Ʌɢɧɟɣɧɚɹ ɚɪɦɚɬɭɪɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɤɪɟɩɥɟɧɢɹ ɝɢɪɥɹɧɞɵ ɢɡɨɥɹɬɨɪɨɜ 

ɤ ɬɪɚɜɟɪɫɟ ɨɩɨɪɵ ɢ ɞɥɹ ɤɪɟɩɥɟɧɢɹ ɩɪɨɜɨɞɚ ɤ ɝɢɪɥɹɧɞɟ. 

Ⱥɪɦɚɬɭɪɚ ɞɟɥɢɬɫɹ ɧɚ ɫɥɟɞɭɸɳɢɟ ɪɚɡɧɨɜɢɞɧɨɫɬɢ: 

• ɡɚɠɢɦɵ, ɤɨɬɨɪɵɟ ɫɥɭɠɚɬ ɞɥɹ ɤɪɟɩɥɟɧɢɹ ɩɪɨɜɨɞɨɜ; 

• ɫɰɟɩɧɚɹ ɚɪɦɚɬɭɪɚ – ɫɥɭɠɢɬ ɞɥɹ ɤɪɟɩɥɟɧɢɹ ɜɟɪɯɧɟɝɨ ɢɡɨɥɹɬɨɪɚ ɤ 

ɬɪɚɜɟɪɫɟ ɢ ɧɢɠɧɟɝɨ ɢɡɨɥɹɬɨɪɚ ɤ ɡɚɠɢɦɭ; 

• ɫɨɟɞɢɧɢɬɟɥɶɧɚɹ ɚɪɦɚɬɭɪɚ – ɫɥɭɠɢɬ ɞɥɹ ɫɨɟɞɢɧɟɧɢɹ ɨɬɞɟɥɶɧɵɯ ɤɭɫɤɨɜ 

ɩɪɨɜɨɞɚ ɞɪɭɝ ɫ ɞɪɭɝɨɦ; 

• ɪɚɫɩɨɪɤɢ – ɫɥɭɠɚɬ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨɣ ɤɨɧɮɢɝɭɪɚɰɢɢ 

ɩɪɨɜɨɞɨɜ ɜ ɪɚɫɳɟɩɥɺɧɧɨɣ ɮɚɡɟ. 

Ⱦɥɹ ɤɪɟɩɥɟɧɢɹ ɩɪɨɜɨɞɚ ɤ ɝɢɪɥɹɧɞɟ ɩɪɢɦɟɧɹɸɬɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, 

ɩɨɞɞɟɪɠɢɜɚɸɳɢɟ ɝɥɭɯɢɟ ɡɚɠɢɦɵ ɬɢɩɚ ɉȽ ɢ ɉȽɇ ɢ ɭɲɤɢ ɬɢɩɚ ɍI. Ⱦɥɹ 

ɤɪɟɩɥɟɧɢɹ ɝɢɪɥɹɧɞɵ ɤ ɬɪɚɜɟɪɫɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɭɡɥɵ ɬɢɩɚ ɄȽɉ ɢ ɫɟɪɶɝɢ ɬɢɩɚ 

ɋɊ [5]. Ⱦɥɹ ɜɵɛɨɪɚ ɷɥɟɦɟɧɬɨɜ ɚɪɦɚɬɭɪɵ ɢɫɩɨɥɶɡɭɸɬ ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ 

ɩɪɨɱɧɨɫɬɢ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ ɜ ɭɫɥɨɜɢɹɯ ɝɨɥɨɥɟɞɚ ɢ ɜɟɬɪɚ ɪɚɜɧɵɣ 2,5 [7]. 

ȼɵɛɨɪ ɚɪɦɚɬɭɪɵ ɞɥɹ ɩɨɞɞɟɪɠɢɜɚɸɳɟɣ ɝɢɪɥɹɧɞɵ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ 

ɜɵɪɚɠɟɧɢɸ, Н : 

 

2,5 ( ) ;ɝ ɢ ɪG G G                                                                                          (3.9) 

 

2,5 (6681,2 400) 17703.    
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ɉɨɥɶɡɭɹɫɶ ɬɚɛɥɢɰɚɦɢ ɩɪɢɥɨɠɟɧɢɹ ȿ–Ʌ [14] ɜɵɛɢɪɚɟɬɫɹ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɚɪɦɚɬɭɪɚ ɞɥɹ ɩɨɞɞɟɪɠɢɜɚɸɳɟɣ ɝɢɪɥɹɧɞɵ, ɩɚɪɚɦɟɬɪɵ 

ɤɨɬɨɪɨɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 3.2– 3.5. 

ȼɵɛɢɪɚɟɬɫɹ ɚɪɦɚɬɭɪɚ: ɭɡɟɥ ɤɪɟɩɥɟɧɢɹ ɝɢɪɥɹɧɞɵ ɤ ɬɪɚɜɟɪɫɟ ɨɩɨɪɵ ɄȽɉ-

7-1, ɫɟɪɶɝɚ ɋɊ-7-16, ɝɥɭɯɨɣ ɩɨɞɞɟɪɠɢɜɚɸɳɢɣ ɡɚɠɢɦ ɉȽɇ-3-5, ɭɲɤɨ ɍ1-7-16. 

 

Ɍɚɛɥɢɰɚ 3.2 – ɉɨɞɞɟɪɠɢɜɚɸɳɢɣ ɡɚɠɢɦ ɉȽɇ-3-5 

L, ɦɦ H, ɦɦ H1, ɦɦ d, ɦɦ A, ɦɦ ȼɟɫ, ɤɝ Ɋɚɡɪɭɲɚɸɳɚɹ ɧɚɝɪɭɡɤɚ, ɤН  
220 67 111 16 20 1,1 29,4 

 

Ɍɚɛɥɢɰɚ 3.3 – ɍɡɟɥ ɤɪɟɩɥɟɧɢɹ ɝɢɪɥɹɧɞ ɤ ɬɪɚɜɟɪɫɚɦ ɨɩɨɪ ɄȽɉ-7-1 

D, ɦɦ D1, ɦɦ d, ɦɦ L, ɦɦ H1, ɦɦ H, ɦɦ ȼɟɫ, 
ɤɝ 

Ɋɚɡɪɭɲɚɸɳɚɹ ɧɚɝɪɭɡɤɚ, ɤɇ 

16 17 16 80 135 82 0,8 70 
 

Ɍɚɛɥɢɰɚ 3.4 – ɋɟɪɶɝɚ ɋɊ-7-16 

b, ɦɦ D, ɦɦ D1, 
ɦɦ 

d, ɦɦ H1 ɦɦ H ɦɦ ȼɟɫ, 
ɤɝ 

Ɋɚɡɪɭɲɚɸɳɚɹ ɧɚɝɪɭɡɤɚ, ɤɇ 

16 42 17 17 65 99,4 0,3 70 
 

Ɍɚɛɥɢɰɚ 3.5 – ɍɲɤɨ ɍ1-7-16 

B1, ɦɦ B2, 
ɦɦ 

b, 
ɦɦ 

D, 
ɦɦ 

D1, 
ɦɦ 

H, 
ɦɦ 

H1, 
ɦɦ 

ȼɟɫ, ɤɝ Ɋɚɡɪɭɲɚɸɳɚɹ ɧɚɝɪɭɡɤɚ, 
ɤɇ  

52 58 16 17 19,2 96,5 123 0,67 70 
 

ɇɚɝɪɭɡɤɚ ɧɚ ɚɪɦɚɬɭɪɭ ɧɚɬɹɠɧɨɣ ɝɢɪɥɹɧɞɵ, H: 

 

2
2

max2,5 ( ) ;
2
ɝ

ɢ ɪ
G

F G G
      
                                                               (3.10) 

 

2
2 6681,2

2,5 (121 136,43) 400 42316,3.
2

      
   
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Ⱦɥɹ ɧɚɬɹɠɧɨɣ ɝɢɪɥɹɧɞɵ ɢɡɨɥɹɬɨɪɨɜ ɦɨɠɧɨ ɜɵɛɪɚɬɶ ɬɭ ɠɟ ɚɪɦɚɬɭɪɭ, 

ɱɬɨ ɢ ɞɥɹ ɩɨɞɞɟɪɠɢɜɚɸɳɟɣ. Ɍɨɥɶɤɨ ɜɦɟɫɬɨ ɩɨɞɞɟɪɠɢɜɚɸɳɟɝɨ ɡɚɠɢɦɚ ɉȽɇ-

3-5 ɜɵɛɢɪɚɟɬɫɹ ɧɚɬɹɠɧɨɣ ɡɚɠɢɦ. 

ɇȻ-3-6Ȼ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɨɬɨɪɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 

3.6. 

 

Ɍɚɛɥɢɰɚ 3.6– Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɧɚɬɹɠɧɨɝɨ ɡɚɠɢɦɚ ɇȻ-3-6Ȼ 

Ɋɚɡɦɟɪɵ, ɦɦ ɉɪɨɱɧɨɫɬɶ ɡɚɞɟɥɤɢ 
ɩɪɨɜɨɞɚ, ɤɇ, ɧɟ ɦɟɧɟɟ 

Ɇɚɫɫɚ, 
ɤɝ 

Ɋɚɡɪɭɲɚɸɳɚɹ 
ɧɚɝɪɭɡɤɚ Ɋ, ɤɇ B B1 B2 L L1 

23 51 81 186 247 47 4,14 88,2 
 

Ɏɚɤɬɢɱɟɫɤɢɟ ɜɟɫ ɢ ɞɥɢɧɚ ɩɨɞɞɟɪɠɢɜɚɸɳɟɣ ɝɢɪɥɹɧɞɵ: 

 

. ,ɝɢɪ ɮ ɢɡ ɚɪɦG n G G                                                                                      (3.11) 

 

ɝɞɟ    ɢɡG
 – ɜɟɫ ɨɞɧɨɝɨ ɢɡɨɥɹɬɨɪɚ; 

ɚɪɦG  – ɫɭɦɦɚɪɧɵɣ ɜɟɫ ɷɥɟɦɟɧɬɨɜ ɚɪɦɚɬɭɪɵ. 

 

. ,ɝɢɪ ɮ ɢɡ ɚɪɦn H H                                                                                      (3.12)  

 

ɝɞɟ    ɢɡH
 –ɜɵɫɨɬɚ ɨɞɧɨɝɨ ɢɡɨɥɹɬɨɪɚ; 

ɚɪɦH  – ɫɭɦɦɚɪɧɚɹ ɜɵɫɨɬɚ ɷɥɟɦɟɧɬɨɜ ɚɪɦɚɬɭɪɵ. 

 

 . 4 34 11 8 3 6,7 164,7ɝɢɪ ɮG        ɇ; 

 

. 4 127 67 82 99,4 96,5 852,9 0,853 .ɝɢɪ ɮ ɦɦ ɦ          

 

ɋɪɚɜɧɢɦ ɩɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ .ɝɢɪ ɮ  ɫɨ ɡɧɚɱɟɧɢɟɦ  , ɡɚɥɨɠɟɧɧɵɦ ɜ 

ɪɚɫɱɟɬɵ ɞɨɩɭɫɬɢɦɨɣ ɫɬɪɟɥɵ ɩɪɨɜɟɫɚ ɩɪɨɜɨɞɚ  f : . , . .0,853 0,6.ɝɢɪ ɮ ɬе    
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ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɧɟɨɛɯɨɞɢɦɨ ɩɟɪɟɫɱɢɬɚɬɶ  f ɩɨ ɮɨɪɦɭɥɟ (2.11), ɫ ɭɱɟɬɨɦ 

ɢɡɦɟɧɢɜɲɟɝɨɫɹ ɡɧɚɱɟɧɢɹ  : 

 

  2 ;f h Ƚ    

 

  14,5 0,853 7 6,65f ɦ    . 

 

ɋɪɚɜɧɢɦ ɩɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ  f ɫɨ ɡɧɚɱɟɧɢɹɦɢ ɫɬɪɟɥ ɩɪɨɜɟɫɚ 

ɩɪɨɜɨɞɚ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɪɟɠɢɦɚɯ: 

 

 max

5,6 6,65;
tf f


      

5,34 6,65.
ɝɨɥf f


 

 

ɉɪɢ ɜɨɡɞɟɣɫɬɜɢɢ ɜɟɬɪɚ ɜ ɩɪɨɜɨɞɚɯ ɢ ɬɪɨɫɚɯ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ 

ɷɥɟɤɬɪɨɩɟɪɟɞɚɱ ɦɨɝɭɬ ɜɨɡɧɢɤɚɬɶ ɤɨɥɟɛɚɬɟɥɶɧɵɟ ɩɪɨɰɟɫɫɵ – ɜɢɛɪɚɰɢɢ. 

Ⱦɥɢɬɟɥɶɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɜɢɛɪɚɰɢɣ ɧɚ ɩɪɨɜɨɞ ɢ ɬɪɨɫ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ 

ɩɨɥɨɦɤɟ ɨɬɞɟɥɶɧɵɯ ɩɪɨɜɨɥɨɤ ɜ ɦɟɫɬɚɯ ɟɝɨ ɤɪɟɩɥɟɧɢɹ ɤ ɡɚɠɢɦɭ ɢ, ɜ ɤɨɧɟɱɧɨɦ 

ɫɱɺɬɟ, ɜɵɡɨɜɟɬ ɟɝɨ ɨɛɪɵɜ. 

Ⱦɥɹ ɩɪɨɜɨɞɨɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ Ʌɗɉ ɬɪɟɛɭɟɬɫɹ ɡɚɳɢɬɚ ɨɬ ɜɢɛɪɚɰɢɣ. 

ȼɵɛɨɪ ɝɚɫɢɬɟɥɹ ɜɢɛɪɚɰɢɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɬɚɛɥɢɰɚɦ ɩɪɢɥɨɠɟɧɢɹ Ʉ, 

ɭɱɢɬɵɜɚɹ ɦɚɪɤɭ ɢ ɫɟɱɟɧɢɟ ɩɪɨɜɨɞɚ. ȼɵɛɢɪɚɟɬɫɹ ɝɚɫɢɬɟɥɶ ɜɢɛɪɚɰɢɢ ȽɉȽ-1,6-

11-400/20, ɤɨɬɨɪɵɣ ɦɨɠɟɬ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧ ɧɚ ɩɪɨɜɨɞ. 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɡɚɠɢɦɚ ɞɨ ɦɟɫɬɚ ɤɪɟɩɥɟɧɢɹ ɜɢɛɪɨɝɚɫɢɬɟɥɹ ɩɨ 

ɜɵɪɚɠɟɧɢɸ, ɦɦ: 

 

1,3 ;tɫɪ
n

F
l d

G
   

                                                                                    (3.13) 
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136,43
1,3 17,1 7,072 622,99.

1,2285
l     

 

 

Ⱥɧɚɥɨɝɢɱɧɨ ɜɵɛɢɪɚɟɬɫɹ ɚɪɦɚɬɭɪɚ ɞɥɹ ɬɪɨɫɚ. Ɋɚɫɫɱɢɬɵɜɚɟɬɫɹ ɧɚɝɪɭɡɤɚ 

ɧɚ ɚɪɦɚɬɭɪɭ ɩɨɞɞɟɪɠɢɜɚɸɳɟɣ ɝɢɪɥɹɧɞɵ: 

 

2,5 ( ) ;m m m
ɝ ɢ ɪG G G    

 

7 ,m m m
ɝ ɜеɫG F l    

 
3536,2 10 38,6 261 5402 ,ɬ

ɝG Н      

 

0 ,m
uG H  

 

2,5 (5402 0) 13505 .H    

 

ȼɵɛɢɪɚɟɬɫɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɚɪɦɚɬɭɪɚ ɞɥɹ ɬɪɨɫɚ, ɬɚɤɚɹ ɠɟ ɤɚɤ ɢ ɞɥɹ 

ɩɨɞɞɟɪɠɢɜɚɸɳɟɣ ɝɢɪɥɹɧɞɵ ɩɪɨɜɨɞɚ. ɇɨ ɜ ɤɚɱɟɫɬɜɟ ɡɚɠɢɦɚ ɢɫɩɨɥɶɡɭɟɬɫɹ 

ɩɨɞɞɟɪɠɢɜɚɸɳɢɣ ɝɥɭɯɨɣ ɡɚɠɢɦ ɉȽ-2-10, ɩɚɪɚɦɟɬɪɵ ɤɨɬɨɪɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɵ 

ɜ ɬɚɛɥɢɰɟ 3.7. 

 

Ɍɚɛɥɢɰɚ 3.7 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɨɞɞɟɪɠɢɜɚɸɳɟɝɨ ɡɚɠɢɦɚ        

ɉȽ-2-10 

Ɋɚɡɦɟɪɵ, ɦɦ Ⱦɢɚɦɟɬɪ ɤɚɧɚɬɨɜ ɩɨ ȽɈɋɌ, 
ɦɦ 

Ɇɚɫɫɚ, ɤɝ Ɋɚɡɪɭɲɚɸɳɚɹ ɧɚɝɪɭɡɤɚ 
Ɋ, ɤɇ L H 

240 17 8,0-13,0 1,94 30 
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3.2 ɋɢɫɬɟɦɚ ɭɱɟɬɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

 

Ⱦɥɹ ɧɚɱɚɥɚ ɪɚɡɛɟɪɟɦɫɹ, ɤɚɤɢɟ ɜɢɞɵ ɩɪɢɛɨɪɨɜ ɭɱɟɬɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɫɭɳɟɫɬɜɭɸɬ. Ɋɚɫɫɦɨɬɪɢɦ ɢɯ ɜɢɞɵ ɢ ɜɵɛɟɪɟɦ ɧɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɢɣ ɞɥɹ 

ɧɚɲɢɯ ɩɨɬɪɟɛɧɨɫɬɟɣ. 

Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɩɪɢɛɨɪɨɜ ɭɱɟɬɚ: 

1. ɉɨ ɜɢɞɭ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ: 

ɚ) ɩɟɪɟɦɟɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɩɪɨɦɵɲɥɟɧɧɨɣ ɱɚɫɬɨɬɵ; 

ɛ) ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ. 

2. ɉɨ ɤɨɧɫɬɪɭɤɬɢɜɧɨɦɭ ɢɫɩɨɥɧɟɧɢɸ: 

ɚ) ɢɧɞɭɤɰɢɨɧɧɵɟ ɩɪɢɛɨɪɵ ɭɱɟɬɚ; 

ɛ) ɷɥɟɤɬɪɨɧɧɵɟ ɩɪɢɛɨɪɵ ɭɱɟɬɚ; 

ɜ) ɝɢɛɪɢɞɧɵɟ ɩɪɢɛɨɪɵ ɭɱɟɬɚ. 

3. ɉɨ ɪɨɞɭ ɬɨɤɚ: 

ɚ) ɨɞɧɨɮɚɡɧɵɟ ɩɪɢɛɨɪɵ ɭɱɟɬɚ; 

ɛ) ɬɪɟɯɮɚɡɧɵɟ ɩɪɢɛɨɪɵ ɭɱɟɬɚ. 

4. ɉɨ ɬɢɩɭ ɩɨɞɤɥɸɱɟɧɢɹ: 

ɚ) ɩɪɹɦɨɝɨ ɩɨɞɤɥɸɱɟɧɢɹ; 

ɛ) ɩɨɞɤɥɸɱɟɧɢɟ ɱɟɪɟɡ ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ. 

5. ɉɨ ɫɩɨɫɨɛɭ ɭɱɟɬɚ: 

ɚ) ɨɞɧɨɧɚɩɪɚɜɥɟɧɧɵɣ; 

ɛ) ɞɜɭɧɚɩɪɚɜɥɟɧɧɵɣ. 

Ⱦɥɹ ɧɚɲɟɣ ɫɯɟɦɵ ɩɨɞɯɨɞɢɬ ɷɥɟɤɬɪɨɧɧɵɣ ɩɪɢɛɨɪ ɭɱɟɬɚ, ɪɚɛɨɬɚɸɳɢɣ ɧɚ 

ɬɪɟɯɮɚɡɧɨɦ ɩɟɪɟɦɟɧɧɨɦ ɧɚɩɪɹɠɟɧɢɢ ɩɪɨɦɵɲɥɟɧɧɨɣ ɱɚɫɬɨɬɵ, 

ɩɨɞɤɥɸɱɟɧɧɵɣ ɱɟɪɟɡ ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ, ɞɜɭɧɚɩɪɚɜɥɟɧɧɵɣ, ɬɚɤ 

ɤɚɤ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɧɨɜɨɣ ɜɨɡɞɭɲɧɨɣ ɥɢɧɢɢ 35 ɤȼ ɜ ɤɚɱɟɫɬɜɟ 

ɪɟɡɟɪɜɚ ɤɚɤ ɞɥɹ ɫ.Ʉɨɦɦɭɧɚɪ, ɬɚɤ ɢ ɞɥɹ ɫ.ȿɮɪɟɦɤɢɧɨ. 

ɂɡɜɟɫɬɧɨ, ɱɬɨ ɧɚ ɉɋ №49 110/35/10 "ɒɢɪɚ" ɭɠɟ ɭɫɬɚɧɨɜɥɟɧ ɫɱɟɬɱɢɤ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ Ɇɟɪɤɭɪɢɣ 230 5(7,5)Ⱥ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɢɧɢɦɚɟɦ ɪɟɲɟɧɢɟ, 
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ɭɫɬɚɧɨɜɢɬɶ ɨɞɢɧ ɞɜɭɧɚɩɪɚɜɥɟɧɧɵɣ ɩɪɢɛɨɪ ɭɱɟɬɚ ɧɚ ɝɪɚɧɢɰɟ ɛɚɥɚɧɫɨɜɨɣ 

ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ, ɬ.ɟ. ɜ ɫ.Ʉɨɦɦɭɧɚɪ.  

ȼɵɛɢɪɚɟɦ ɬɪɟɯɮɚɡɧɵɣ ɞɜɭɧɚɩɪɚɜɥɟɧɧɵɣ ɫɱɟɬɱɢɤ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

Ɇɟɪɤɭɪɢɣ 234 ART-01POR ɫ ɢɧɬɟɪɮɟɣɫɨɦ ɨɩɬɨɩɨɪɬ ɢ ɪɟɥɟ RS485 (A – ɭɱɺɬ 

ɚɤɬɢɜɧɨɣ ɷɧɟɪɝɢɢ ɩɪɹɦɨɝɨ ɧɚɩɪɚɜɥɟɧɢɹ; R – ɭɱɺɬ ɪɟɚɤɬɢɜɧɨɣ ɷɧɟɪɝɢɢ 

ɩɪɹɦɨɝɨ ɢ ɨɛɪɚɬɧɨɝɨ ɧɚɩɪɚɜɥɟɧɢɹ; T – ɧɚɥɢɱɢɟ ɜɧɭɬɪɟɧɧɟɝɨ ɬɚɪɢɮɢɤɚɬɨɪɚ; P 

– ɩɪɨɮɢɥɶ ɦɨɳɧɨɫɬɢ, ɮɢɤɫɚɰɢɹ ɦɚɝɧɢɬɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ, ɜɧɟɲɧɟɟ ɪɟɡɟɪɜɧɨɟ 

ɩɢɬɚɧɢɟ, ɠɭɪɧɚɥ ɨɬɤɥɨɧɟɧɢɣ ɧɚɩɪɹɠɟɧɢɹ ɢ ɱɚɫɬɨɬɵ, ɩɨɤɜɚɞɪɚɧɬɧɵɣ ɭɱɺɬ 

ɪɟɚɤɬɢɜɧɨɣ ɷɧɟɪɝɢɢ (ɛɟɡ ɬɚɪɢɮɢɤɚɰɢɢ); Ɉ – ɜɧɭɬɪɟɧɧɟɟ ɪɟɥɟ 

ɨɬɤɥɸɱɟɧɢɹ\ɩɨɞɤɥɸɱɟɧɢɹ ɧɚɝɪɭɡɤɢ;  R – RS485) ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɭɱɟɬɚ 

ɚɤɬɢɜɧɨɣ ɢ ɪɟɚɤɬɢɜɧɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ, ɚ ɬɚɤɠɟ ɢɡɦɟɪɟɧɢɹ 

ɩɚɪɚɦɟɬɪɨɜ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɟɬɢ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɯɪɚɧɟɧɢɟɦ ɧɚɤɨɩɥɟɧɧɨɣ 

ɢɧɮɨɪɦɚɰɢɢ ɢ ɩɟɪɟɞɚɱɟɣ ɢɧɮɨɪɦɚɰɢɢ ɜ ɰɟɧɬɪɵ ɫɛɨɪɚ ɞɚɧɧɵɯ ɫɢɫɬɟɦ 

ȺɋɄɍɗ [6]. 

ɉɨɞɤɥɸɱɟɧɢɟ ɩɪɢɛɨɪɨɜ ɭɱɟɬɚ ɜ ɫɟɬɹɯ ɫɜɵɲɟ 1000 ȼ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ 

ɫɯɟɦɟ ɤɨɫɜɟɧɧɨɝɨ ɜɤɥɸɱɟɧɢɹ (ɪɢɫɭɧɨɤ 3.1) ɩɪɢ ɤɨɬɨɪɨɣ ɬɨɤɨɜɵɟ ɰɟɩɢ 

ɩɨɞɤɥɸɱɚɸɬɫɹ ɤ ɫɱɟɬɱɢɤɭ ɱɟɪɟɡ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ, ɚ ɰɟɩɢ ɧɚɩɪɹɠɟɧɢɹ 

ɩɨɞɤɥɸɱɚɸɬɫɹ ɱɟɪɟɡ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɧɚɩɪɹɠɟɧɢɹ. 

 

 

Ɋɢɫɭɧɨɤ 3.1 – ɋɯɟɦɚ ɩɨɞɤɥɸɱɟɧɢɹ ɩɪɢɛɨɪɨɜ ɭɱɟɬɚ 
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Ɋɚɫɫɦɨɬɪɢɦ ɩɪɢɧɰɢɩ ɨɪɝɚɧɢɡɚɰɢɢ ɫɢɫɬɟɦɵ ȺɋɄɍɗ ɧɚ ɪɢɫɭɧɤɟ 3.2. 

 

 

Ɋɢɫɭɧɨɤ 3.2 – ɉɪɢɧɰɢɩ ɨɪɝɚɧɢɡɚɰɢɢ ɫɢɫɬɟɦɵ ȺɋɄɍɗ 

 

Ⱦɥɹ ɪɟɲɟɧɢɹ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ ɜɨɩɪɨɫɨɜ ɫɢɫɬɟɦɵ ȺɋɄɍɗ 

ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ: 

1. ɭɫɬɚɧɨɜɤɚ ɜɵɫɨɤɨɬɨɱɧɵɯ ɩɪɢɛɨɪɨɜ ɭɱɟɬɚ ɜ ɦɟɫɬɚɯ ɭɱɟɬɚ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ; 

2. ɩɟɪɟɞɚɱɚ ɢɧɮɨɪɦɚɰɢɢ ɨɬ ɧɢɯ ɜɵɩɨɥɧɹɟɬɫɹ ɰɢɮɪɨɜɵɦɢ ɫɢɝɧɚɥɚɦɢ 

ɫ ɩɨɦɨɳɶɸ «ɫɭɦɦɚɬɨɪɨɜ», ɢɦɟɸɳɢɯ ɨɩɟɪɚɬɢɜɧɭɸ ɩɚɦɹɬɶ; 

3. ɨɪɝɚɧɢɡɚɰɢɹ ɫɢɫɬɟɦɵ ɫɜɹɡɢ ɩɨ ɩɪɨɜɨɞɧɵɦ ɢ ɪɚɞɢɨɤɚɧɚɥɚɦ; 

4. ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɫɯɟɦɵ ɨɛɪɚɛɨɬɤɢ ɩɨɥɭɱɚɟɦɨɣ ɢɧɮɨɪɦɚɰɢɢ. 

 

3.3 Ɉɰɟɧɤɚ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ ɩɨ ɭɤɪɭɩɧɟɧɧɵɦ ɩɨɤɚɡɚɬɟɥɹɦ 

ɫɬɨɢɦɨɫɬɢ 

 

Ⱦɥɹ ɨɰɟɧɤɢ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɜɨɡɞɭɲɧɨɣ ɥɢɧɢɢ 
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35 ɤȼ ɧɚ ɭɧɢɮɢɰɢɪɨɜɚɧɧɵɯ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɨɩɨɪɚɯ ɫɨ ɫɬɚɥɟɚɥɸɦɢɧɢɟɜɵɦ 

ɩɪɨɜɨɞɨɦ ɦɚɪɤɢ Ⱥɋ-120/19, ɩɪɨɯɨɞɹɳɟɣ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɪɟɫɩɭɛɥɢɤɢ ɏɚɤɚɫɢɹ 

ɛɵɥ ɜɵɛɪɚɧ ɦɟɬɨɞ  ɭɤɪɭɩɧɟɧɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɫɬɨɢɦɨɫɬɢ. 

Ⱦɚɧɧɵɣ ɦɟɬɨɞ ɯɨɬɶ ɧɟ ɫɚɦɵɣ ɜɫɟɨɯɜɚɬɵɜɚɸɳɢɣ, ɧɨ ɫɩɨɫɨɛɧɵɣ 

ɨɩɟɪɚɬɢɜɧɨ ɨɰɟɧɢɬɶ ɫɬɨɢɦɨɫɬɶ ɜɫɟɯ ɧɟɨɛɯɨɞɢɦɵɯ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ 

ɪɚɛɨɬ ɫ ɭɱɟɬɨɦ ɭɫɥɨɠɧɹɸɳɢɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ. 

ɍɤɪɭɩɧɟɧɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɫɬɨɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɥɢɧɢɢ 

ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ ɧɚɩɪɹɠɟɧɢɟɦ 35 ɤȼ ɪɚɡɪɚɛɨɬɚɧɵ ɫ ɰɟɥɶɸ ɨɛɟɫɩɟɱɟɧɢɹ 

ɫɨɨɬɜɟɬɫɬɜɢɹ ɭɤɪɭɩɧɟɧɧɵɯ ɫɬɨɢɦɨɫɬɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ 

ɧɨɜɵɦ ɩɪɨɟɤɬɧɵɦ ɪɟɲɟɧɢɹɦ ɢ ɬɟɯɧɨɥɨɝɢɹɦ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ, 

ɫɨɜɪɟɦɟɧɧɨɦɭ ɭɪɨɜɧɸ ɛɚɡɢɫɧɵɯ ɰɟɧ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ, ɬɚɤɠɟ ɍɉɋ 

ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɨɰɟɧɤɢ ɩɪɟɞɩɨɥɚɝɚɟɦɨɝɨ ɨɛɴɟɦɚ ɢɧɜɟɫɬɢɰɢɣ ɜ 

ɫɨɨɪɭɠɟɧɢɟ ɥɢɧɢɣ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ (ȼɅ) ɤɚɤ ɩɪɢ ɨɫɭɳɟɫɬɜɥɟɧɢɢ ɧɨɜɨɝɨ 

ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɬɚɤ ɢ ɩɪɢ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɢ ɪɚɫɲɢɪɟɧɢɢ ɞɟɣɫɬɜɭɸɳɢɯ ȼɅ [15]. 

ɋɬɨɢɦɨɫɬɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɷɥɟɦɟɧɬɨɜ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ ɷɧɟɪɝɨɫɢɫɬɟɦ, 

ɩɪɢɧɹɬɵ ɜ ɛɚɡɢɫɧɨɦ ɭɪɨɜɧɟ ɰɟɧ (ɩɨ ɫɨɫɬɨɹɧɢɸ ɧɚ 1 ɹɧɜɚɪɹ 2000 ɝɨɞɚ) ɛɟɡ 

ɭɱɟɬɚ ɇȾɋ.  

Ɂɚɬɪɚɬɵ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɜɨɡɞɭɲɧɨɣ ɥɢɧɢɢ 35 ɤȼ ɫɤɥɚɞɵɜɚɸɬɫɹ ɢɡ 

[15]: 

1. Ɂɚɬɪɚɬ ɧɚ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ: 

ɚ. Ɂɚɬɪɚɬɵ ɧɚ ɡɚɥɢɜɤɭ ɮɭɧɞɚɦɟɧɬɨɜ ɩɨɞ ɨɩɨɪɵ; 

ɛ. Ɂɚɬɪɚɬɵ ɧɚ ɭɫɬɚɧɨɜɤɭ ɨɩɨɪ; 

ɜ. Ɂɚɬɪɚɬɵ ɧɚ ɩɪɨɬɹɠɤɭ ɩɪɨɜɨɞɨɜ; 

ɝ. Ɂɚɬɪɚɬɵ ɧɚ ɩɨɞɜɟɫɤɭ ɝɪɨɡɨɡɚɳɢɬɧɵɯ ɬɪɨɫɨɜ; 

ɞ. Ɂɚɬɪɚɬɵ ɧɚ ɭɫɬɪɨɣɫɬɜɚ ɡɚɡɟɦɥɟɧɢɹ. 

2. Ɂɚɬɪɚɬɵ ɧɚ ɜɵɪɭɛɤɭ ɢ ɩɨɞɝɨɬɨɜɤɭ ɩɪɨɫɟɤɢ. 

 

Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɨɛɳɟɣ ɫɬɨɢɦɨɫɬɢ ȼɅ ɞɨɛɚɜɥɹɸɬ ɡɚɬɪɚɬɵ ɧɚ 

ɛɥɚɝɨɭɫɬɪɨɣɫɬɜɨ, ɜɪɟɦɟɧɧɵɟ ɡɞɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ, ɩɪɨɟɤɬɧɨ-ɢɡɵɫɤɚɬɟɥɶɫɤɢɟ 

ɪɚɛɨɬɵ ɢ ɚɜɬɨɪɫɤɢɣ ɧɚɞɡɨɪ, ɩɪɨɱɢɟ ɪɚɛɨɬɵ ɢ ɡɚɬɪɚɬɵ. ɋɪɟɞɧɢɟ ɡɧɚɱɟɧɢɹ 
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ɭɤɚɡɚɧɧɵɯ ɡɚɬɪɚɬ ɨɬ ɛɚɡɢɫɧɨɣ ɫɬɨɢɦɨɫɬɢ ȼɅ ɫɨɫɬɚɜɥɹɸɬ [15]: 

1,5% – ɛɥɚɝɨɭɫɬɪɨɣɫɬɜɨ;  

2,5-3,3% – ɜɪɟɦɟɧɧɵɟ ɡɞɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ (ɩɪɢ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɢ 

ɪɚɫɲɢɪɟɧɢɢ ɩɪɢɦɟɧɹɟɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬ 0,8); 

7,5-9,0% – ɩɪɨɟɤɬɧɨ-ɢɡɵɫɤɚɬɟɥɶɫɤɢɟ ɪɚɛɨɬɵ ɢ ɚɜɬɨɪɫɤɢɣ ɧɚɞɡɨɪ; 

2,6-3,18% – ɫɨɞɟɪɠɚɧɢɟ ɫɥɭɠɛɵ ɡɚɤɚɡɱɢɤɚ-ɡɚɫɬɪɨɣɳɢɤɚ, ɫɬɪɨɢɬɟɥɶɧɵɣ 

ɤɨɧɬɪɨɥɶ; 

5,0-8,0% – ɩɪɨɱɢɟ ɪɚɛɨɬɵ ɢ ɡɚɬɪɚɬɵ (ɩɪɨɢɡɜɨɞɫɬɜɨ ɪɚɛɨɬ ɜ ɡɢɦɧɟɟ 

ɜɪɟɦɹ, ɫɪɟɞɫɬɜɚ ɧɚ ɩɨɤɪɵɬɢɟ ɡɚɬɪɚɬ ɫɬɪɨɢɬɟɥɶɧɵɯ ɨɪɝɚɧɢɡɚɰɢɢ ɩɨ 

ɞɨɛɪɨɜɨɥɶɧɨɦɭ ɫɬɪɚɯɨɜɚɧɢɸ ɪɚɛɨɬɧɢɤɨɜ ɢ ɢɦɭɳɟɫɬɜɚ, ɡɚɬɪɚɬɵ ɩɨ ɩɟɪɟɜɨɡɤɟ 

ɪɚɛɨɱɢɯ, ɡɚɬɪɚɬɵ ɫɜɹɡɚɧɧɵɟ ɫ ɤɨɦɚɧɞɢɪɨɜɚɧɢɟɦ ɪɚɛɨɱɢɯ ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, 

ɫɪɟɞɫɬɜɚ ɧɚ ɩɪɨɜɟɞɟɧɢɟ ɩɨɞɪɹɞɧɵɯ ɬɨɪɝɨɜ); 

3% – ɧɟɩɪɟɞɜɢɞɟɧɧɵɟ ɡɚɬɪɚɬɵ (ɩɪɢ ɫɨɝɥɚɫɨɜɚɧɢɢ ɫ ɡɚɤɚɡɱɢɤɨɦ ɞɨ 

10%).  

Ɉɛɳɢɣ ɩɪɨɰɟɧɬ ɫɨɩɭɬɫɬɜɭɸɳɢɯ ɫɬɪɨɢɬɟɥɶɫɬɜɭ ȼɅ 35 ɤȼ ɡɚɬɪɚɬ 

ɫɨɫɬɚɜɥɹɟɬ 22,1 %. 

ɉɨ ɬɚɛɥɢɰɟ 4 [15] ɜɵɛɢɪɚɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɭɱɟɬɚ ɭɫɥɨɠɧɹɸɳɢɯ ɭɫɥɨɜɢɣ 

ɫɬɪɨɢɬɟɥɶɫɬɜɚ – 1,003. 

 

Ɍɚɛɥɢɰɚ 3.8 – Ɋɚɫɱɟɬ ɡɚɬɪɚɬ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ȼɅ 35 ɤȼ ɩɨ ɭɤɪɭɩɧɟɧɧɵɦ 

ɩɨɤɚɡɚɬɟɥɹɦ ɫɬɨɢɦɨɫɬɢ 

№ 
ɩ/ɩ ɋɨɫɬɚɜɥɹɸɳɢɟ ɡɚɬɪɚɬ 

ȼɟɥɢɱɢɧɚ, 
ɟɞ.ɢɡɦ. 

ɋɬɨɢɦɨɫɬɶ 
ɟɞ.ɢɡɦ. Ɋɚɫɱɟɬ ɡɚɬɪɚɬ 

ȼɟɥɢɱɢɧɚ 
ɡɚɬɪɚɬ, 

ɬɵɫ. ɪɭɛ. 

1 
ɋɬɨɢɦɨɫɬɶ ȼɅ 35 ɤȼ ɩɨ 
ɛɚɡɢɫɧɵɦ ɩɨɤɚɡɚɬɟɥɹɦ 

16200 ɦ 
576 

ɬɵɫ.ɪɭɛ/ɤɦ 
576·16,2·1,003 9359,19 

2 
ȼɵɪɭɛɤɚ ɢ ɩɨɞɝɨɬɨɜɤɚ 

ɩɪɨɫɟɤɢ 
16200 ɦ 

105 
ɬɵɫ.ɪɭɛ/ɤɦ 

105·16,2 1701 

 ɂɬɨɝɨ: - - - 
11060,19 

3 

ɋɬɨɢɦɨɫɬɶ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ȼɅ (ɫ 

ɭɱɟɬɨɦ ɡɚɬɪɚɬ 
ɫɨɩɭɬɫɬɜɭɸɳɢɯ 

ɫɬɪɨɢɬɟɥɶɫɬɜɭ 22,1 %) 

22,1 % - 11060,19·1,221 13504,49 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 3.8 – Ɋɚɫɱɟɬ ɡɚɬɪɚɬ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ȼɅ 35 ɤȼ ɩɨ 

ɭɤɪɭɩɧɟɧɧɵɦ ɩɨɤɚɡɚɬɟɥɹɦ ɫɬɨɢɦɨɫɬɢ 

№ 
ɩ/ɩ 

ɋɨɫɬɚɜɥɹɸɳɢɟ 
ɡɚɬɪɚɬ 

ȼɟɥɢɱɢɧɚ, 
ɟɞ.ɢɡɦ. 

ɋɬɨɢɦɨɫɬɶ 
ɟɞ.ɢɡɦ. Ɋɚɫɱɟɬ ɡɚɬɪɚɬ 

ȼɟɥɢɱɢɧɚ 
ɡɚɬɪɚɬ, 

ɬɵɫ. ɪɭɛ. 

4 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɩɟɪɟɜɨɞɚ ɰɟɧ ɧɚ 2020 
ɝɨɞ ɞɥɹ ɫɬɪɨɢɬɟɥɶɧɨ- 

ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ 

5,63 - - 

- 

5 
Ʉɨɷɮɮɢɰɢɟɧɬ 

ɩɟɪɟɜɨɞɚ ɰɟɧ ɧɚ 2020 
ɝɨɞ ɞɥɹ ɩɪɨɱɢɯ ɡɚɬɪɚɬ 

8,35 - - - 

6 

Ɂɚɬɪɚɬɵ ɧɚ 
ɫɬɪɨɢɬɟɥɶɧɨ-

ɦɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ (ɫ 
ɭɱɟɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬɚ 

ɩɟɪɟɜɨɞɚ ɰɟɧ) 

80 % - 
13504,49·0,8·5,

63 
60 824,22 

7 
ɉɪɨɱɢɟ ɡɚɬɪɚɬɵ (ɫ 

ɭɱɟɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬɚ 
ɩɟɪɟɜɨɞɚ ɰɟɧ) 

20 % - 
13504,49·0,2·8,

35 
22 552,5 

8 
əɱɟɣɤɚ ɨɞɧɨɝɨ 

ɤɨɦɩɥɟɤɬɚ ɦɚɫɥɹɧɨɝɨ 
ɜɵɤɥɸɱɚɬɟɥɹ 35 ɤȼ 

1 
940 

ɬɵɫ.ɪɭɛ 
940·1 940 

 
ɂɬɨɝɨ (ɫ ɩɟɪɟɜɨɞɨɦ 

ɰɟɧ ɧɚ 2020 ɝɨɞ)    84 316,72 

 

ȼ ɰɟɧɚɯ ɧɚ 1 ɤɜɚɪɬɚɥ 2020 ɝ. ɫɬɨɢɦɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ȼɅ 35 ɤȼ 

ɫɨɫɬɚɜɢɬ:  

- ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ   

 

13504,49·0,8·5,63= 60 824,22 ɬɵɫ. ɪɭɛ., 

 

ɝɞɟ 5,63– ɢɧɞɟɤɫ ɢɡɦɟɧɟɧɢɹ ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɧɨ-

ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ  ɩɨ ɜɢɞɚɦ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɨɩɪɟɞɟɥɹɟɦɵɯ ɫ 

ɩɪɢɦɟɧɟɧɢɟɦ ɮɟɞɟɪɚɥɶɧɵɯ ɟɞɢɧɢɱɧɵɯ ɪɚɫɰɟɧɨɤ ɧɚ 1 ɤɜɚɪɬɚɥ 2020 ɝɨɞɚ 

(ɩɪɢɥɨɠɟɧɢɟ № 1 ɤ ɩɢɫɶɦɭ Ɇɢɧɪɟɝɢɨɧɚ Ɋɨɫɫɢɢ ɨɬ 19.02.2020 № 5414-

ɂɎ/09 - ɜɨɡɞɭɲɧɚɹ ɩɪɨɤɥɚɞɤɚ ɤɚɛɟɥɹ ɫ ɚɥɸɦɢɧɢɟɜɵɦɢ ɠɢɥɚɦɢ ɛɟɡ 

ɭɱɟɬɚ ɇȾɋ) [9]; 
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- ɩɪɨɱɢɟ ɡɚɬɪɚɬɵ 

 

13504,49·0,2·8,35=22 552,5 ɬɵɫ. ɪɭɛ., 

 

ɝɞɟ 8,35– ɢɧɞɟɤɫ ɢɡɦɟɧɟɧɢɹ ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ ɩɪɨɱɢɯ ɪɚɛɨɬ ɢ ɡɚɬɪɚɬ, 

ɨɩɪɟɞɟɥɹɟɦɵɯ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɮɟɞɟɪɚɥɶɧɵɯ ɟɞɢɧɢɱɧɵɯ ɪɚɫɰɟɧɨɤ ɧɚ 1 

ɤɜɚɪɬɚɥ 2020 ɝɨɞɚ (ɩɪɢɥɨɠɟɧɢɟ № 1 ɤ ɩɢɫɶɦɭ Ɇɢɧɪɟɝɢɨɧɚ Ɋɨɫɫɢɢ ɨɬ 

19.02.2020 № 5414-ɂɎ/09 - ɜɨɡɞɭɲɧɚɹ ɩɪɨɤɥɚɞɤɚ ɤɚɛɟɥɹ ɫ 

ɚɥɸɦɢɧɢɟɜɵɦɢ ɠɢɥɚɦɢ ɛɟɡ ɭɱɟɬɚ ɇȾɋ) [9]. 

 

Ɂɚɬɪɚɬɵ ɧɚ ɹɱɟɣɤɭ ɨɞɧɨɝɨ ɤɨɦɩɥɟɤɬɚ ɦɚɫɥɹɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ 

ɫɨɫɬɚɜɢɥɢ 940 ɬɵɫ.ɪɭɛ. 

ɉɨɤɚɡɚɬɟɥɢ ɫɬɨɢɦɨɫɬɢ ɹɱɟɣɤɢ ɜɵɤɥɸɱɚɬɟɥɹ ɜɤɥɸɱɚɟɬ: 

- ɨɛɨɪɭɞɨɜɚɧɢɟ (60%); 

- ɪɟɥɟɣɧɚɹ ɡɚɳɢɬɚ, ɤɚɛɟɥɢ, ɩɚɧɟɥɢ ɜ Ɉɉɍ (22%); 

- ɨɲɢɧɨɜɤɚ, ɩɨɪɬɚɥɵ, ɫɬɪɨɢɬɟɥɶɧɵɟ ɢ ɦɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ (18%). 

ȼɫɟɝɨ ɡɚɬɪɚɬ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ȼɅ 35 ɤȼ:   

 

60 824,22 + 22 552,5+940= 84 316,72 ɬɵɫ.ɪɭɛ. 

 

ɋ ɭɱɟɬɨɦ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɥɢɧɢɢ ɫ.ɒɢɪɚ – ɫ.ȿɮɪɟɦɤɢɧɨ, ɤɨɬɨɪɭɸ 

ɜɵɩɨɥɧɹɥ ɫɬɭɞɟɧɬ Ɇɟɪɤɟɥɶ Ɏɟɞɨɪ, ɡɚɬɪɚɬɵ ɫɨɫɬɚɜɹɬ: 

 

84 316,72 + 107 521= 191 837,72 ɬɵɫ. ɪɭɛ. 

 

3.4 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɫɪɚɜɧɟɧɢɟ ɪɚɡɥɢɱɧɵɯ ɤɨɧɮɢɝɭɪɚɰɢɣ 

ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɫɟɬɢ ɫ.Ʉɨɦɦɭɧɚɪ 

 

ɋɪɚɜɧɢɦ ɞɜɚ ɜɚɪɢɚɧɬɚ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɫɟɬɢ ɫ.Ʉɨɦɦɭɧɚɪ. ɉɟɪɜɵɣ 

ɜɚɪɢɚɧɬ – ɫɨɨɪɭɠɟɧɢɟ ɜɨɡɞɭɲɧɨɣ ɥɢɧɢɢ 35 ɤȼ, ɡɚɩɢɬɚɧɧɨɣ ɨɬ ɉɋ 
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ɫ.ȿɮɪɟɦɤɢɧɨ, ɜɬɨɪɨɣ  ɜɚɪɢɚɧɬ – ɪɟɤɨɧɫɬɪɭɤɰɢɹ ɭɠɟ ɢɦɟɸɳɟɣɫɹ ɨɞɧɨɰɟɩɧɨɣ 

ɜɨɡɞɭɲɧɨɣ ɥɢɧɢɢ 110 ɤȼ ɧɚ ɞɟɪɟɜɹɧɧɵɯ ɨɩɨɪɚɯ, ɡɚɩɢɬɚɧɧɨɣ ɨɬ ɉɋ ɫ.Ɍɭɢɦ. 

Ɂɚɬɪɚɬɵ ɧɚ ɩɟɪɜɵɣ ɜɚɪɢɚɧɬ, ɤɨɬɨɪɵɟ ɭɠɟ ɛɵɥɢ ɪɚɫɫɱɢɬɚɧɵ ɪɚɧɟɟ ɜ 

ɩɭɧɤɬɟ 3.3, ɫɨɫɬɚɜɢɥɢ 84 316,72 ɬɵɫ.ɪɭɛ. 

ɋɨɫɬɚɜɢɦ ɪɚɫɱɟɬ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɣ ɧɚ ɪɟɤɨɧɫɬɪɭɤɰɢɸ ɨɞɧɨɰɟɩɧɨɣ 

ɜɨɡɞɭɲɧɨɣ ɥɢɧɢɢ 110 ɤȼ ɧɚ ɞɟɪɟɜɹɧɧɵɯ ɨɩɨɪɚɯ ɫ ɩɪɨɜɨɞɨɦ ɦɚɪɤɢ Ⱥɋ, 

ɫɟɱɟɧɢɟɦ ɞɨ 150 ɦɦ2. 

 

Ɍɚɛɥɢɰɚ 3.9 – Ɋɚɫɱɟɬ ɡɚɬɪɚɬ ɧɚ ɪɟɤɨɧɫɬɪɭɤɰɢɸ ȼɅ 110 ɤȼ ɩɨ ɭɤɪɭɩɧɟɧɧɵɦ 

ɩɨɤɚɡɚɬɟɥɹɦ ɫɬɨɢɦɨɫɬɢ 

№ 
ɩ/ɩ ɋɨɫɬɚɜɥɹɸɳɢɟ ɡɚɬɪɚɬ 

ȼɟɥɢɱɢɧɚ, 
ɟɞ.ɢɡɦ. 

ɋɬɨɢɦɨɫɬɶ 
ɟɞ.ɢɡɦ. Ɋɚɫɱɟɬ ɡɚɬɪɚɬ 

ȼɟɥɢɱɢɧɚ 
ɡɚɬɪɚɬ, 

ɬɵɫ. ɪɭɛ. 
ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɞɜɭɯɰɟɩɧɨɣ ȼɅ 110 ɤȼ ɧɚ ɠ/ɛ ɨɩɨɪɚɯ ɫ ɫɬɚɥɶɧɵɦɢ ɚɧɤɟɪɧɵɦɢ 

1 
ɋɬɨɢɦɨɫɬɶ ȼɅ 110 ɤȼ ɩɨ 
ɛɚɡɢɫɧɵɦ ɩɨɤɚɡɚɬɟɥɹɦ 

45000 ɦ 
971,5 

ɬɵɫ.ɪɭɛ/ɤɦ 
971,5·45·1,003 43848,63 

2 

ɋɬɨɢɦɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ȼɅ (ɫ ɭɱɟɬɨɦ ɡɚɬɪɚɬ 

ɫɨɩɭɬɫɬɜɭɸɳɢɯ 
ɫɬɪɨɢɬɟɥɶɫɬɜɭ 22,1 %) 

22,1 % - 43848,63·1,221 53539,2 

3 

Ʉɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɜɨɞɚ 
ɰɟɧ ɧɚ 2020 ɝɨɞ ɞɥɹ 

ɫɬɪɨɢɬɟɥɶɧɨ- ɦɨɧɬɚɠɧɵɯ 
ɪɚɛɨɬ 

5,63 - - - 

4 
Ʉɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɜɨɞɚ 

ɰɟɧ ɧɚ 2020 ɝɨɞ ɞɥɹ 
ɩɪɨɱɢɯ ɡɚɬɪɚɬ 

8,35 - - - 

5 

Ɂɚɬɪɚɬɵ ɧɚ ɫɬɪɨɢɬɟɥɶɧɨ-
ɦɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ (ɫ 
ɭɱɟɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬɚ 

ɩɟɪɟɜɨɞɚ ɰɟɧ) 

80 % - 53539,2·0,8·5,63 241140,56 

6 
ɉɪɨɱɢɟ ɡɚɬɪɚɬɵ (ɫ 

ɭɱɟɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬɚ 
ɩɟɪɟɜɨɞɚ ɰɟɧ) 

20 % - 53539,2·0,2·8,35 89410,46 

 
ɂɬɨɝɨ (ɫ ɩɟɪɟɜɨɞɨɦ ɰɟɧ 

ɧɚ 2020 ɝɨɞ)   - - - 330551,02 

Ⱦɟɦɨɧɬɚɠ ɫɬɚɪɨɣ ɜɨɡɞɭɲɧɨɣ ɥɢɧɢɢ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱ 

1 
Ⱦɟɦɨɧɬɚɠ ɞɟɪɟɜɹɧɧɵɯ 

ɨɩɨɪ  45000 ɦ 
6,3 

ɬɵɫ.ɪɭɛ/ɤɦ 
6,3·45 283,5 

2 
Ⱦɟɦɨɧɬɚɠ ɩɪɨɜɨɞɚ 110 

ɤȼ 
45000 ɦ 

6,9 
ɬɵɫ.ɪɭɛ/ɤɦ 

6,9·45 310,5 

3 
Ⱦɟɦɨɧɬɚɠ 

ɝɪɨɡɨɡɚɳɢɬɧɨɝɨ ɩɪɨɜɨɞɚ 
110 ɤȼ 

45000 ɦ 
1,3 

ɬɵɫ.ɪɭɛ/ɤɦ 
1,3·45 58,5 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 3.9 – Ɋɚɫɱɟɬ ɡɚɬɪɚɬ ɧɚ ɪɟɤɨɧɫɬɪɭɤɰɢɸ ȼɅ 110 ɤȼ ɩɨ 

ɭɤɪɭɩɧɟɧɧɵɦ ɩɨɤɚɡɚɬɟɥɹɦ ɫɬɨɢɦɨɫɬɢ 

№ 
ɩ/ɩ 

ɋɨɫɬɚɜɥɹɸɳɢɟ ɡɚɬɪɚɬ ȼɟɥɢɱɢɧɚ, 
ɟɞ.ɢɡɦ. 

ɋɬɨɢɦɨɫɬɶ 
ɟɞ.ɢɡɦ. Ɋɚɫɱɟɬ ɡɚɬɪɚɬ 

ȼɟɥɢɱɢɧɚ 
ɡɚɬɪɚɬ, 

ɬɵɫ. ɪɭɛ. 

 
ɂɬɨɝɨ (ɩɨ ɛɚɡɢɫɧɵɦ 

ɩɨɤɚɡɚɬɟɥɹɦ) - - - 652,5 

4 

Ʉɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɜɨɞɚ 
ɰɟɧ ɧɚ 2020 ɝɨɞ ɞɥɹ 

ɫɬɪɨɢɬɟɥɶɧɨ- ɦɨɧɬɚɠɧɵɯ 
ɪɚɛɨɬ 

5,63 - - - 

5 

Ɂɚɬɪɚɬɵ ɧɚ ɞɟɦɨɧɬɚɠ 
ɨɛɨɪɭɞɨɜɚɧɢɹ (ɫ ɭɱɟɬɨɦ 
ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɟɪɟɜɨɞɚ 

ɰɟɧ) 

100 % - 652,5·5,63 3677,58 

 
ɂɬɨɝɨ (ɫ ɩɟɪɟɜɨɞɨɦ ɰɟɧ 

ɧɚ 2020 ɝɨɞ) - - - 3677,58 

Ɉɛɳɢɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ 

 

ɂɬɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɨ 
ɧɨɜɨɣ ȼɅ ɢ ɞɟɦɨɧɬɚɠ 

ɫɬɚɪɨɣ ȼɅ (ɫ ɩɟɪɟɜɨɞɨɦ 
ɰɟɧ ɧɚ 2020 ɝɨɞ) 

- - - 334 228,6 

 

ɂɡ ɬɚɛɥɢɰɵ 3.9 ɜɢɞɧɨ, ɱɬɨ ɡɚɬɪɚɬɵ ɧɚ ɜɬɨɪɨɣ ɜɚɪɢɚɧɬ, ɬ.ɟ. 

ɪɟɤɨɧɫɬɪɭɤɰɢɸ ɫɬɚɪɨɣ ȼɅ 110 ɤȼ ɩɪɟɜɵɲɚɸɬ ɡɚɬɪɚɬɵ ɧɚ ɩɟɪɜɵɣ ɜɚɪɢɚɧɬ 

(ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɧɨɜɨɣ ɥɢɧɢɢ ȼɅ 35 ɤȼ) ɩɪɚɤɬɢɱɟɫɤɢ ɜ 2 ɪɚɡɚ. 

 

3.5 ɉɨɞɤɥɸɱɟɧɢɟ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɧɨɣ ɥɢɧɢɢ ɤ ɉɋ 110/35/6 

ɫ.Ʉɨɦɦɭɧɚɪ 

 

ɉɨɞɤɥɸɱɟɧɢɟ ɜɨɡɞɭɲɧɨɣ ɥɢɧɢɢ 35 ɤȼ ɛɭɞɟɦ ɨɫɭɳɟɫɬɜɥɹɬɶ ɤ ɭɠɟ 

ɢɦɟɸɳɟɣɫɹ ɩɨɞɫɬɚɧɰɢɢ ɉɋ 110/35/6 ɫ.Ʉɨɦɦɭɧɚɪ. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ 

ɞɨɝɨɜɨɪɢɬɶɫɹ ɫ ɫɨɛɫɬɜɟɧɧɢɤɨɦ ɩɨɞɫɬɚɧɰɢɢ, ɱɬɨɛɵ ɬɨɬ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, 

ɜɵɞɟɥɢɥ ɦɟɫɬɨ ɩɨɞ ɹɱɟɣɤɭ ɧɚ ɫɬɨɪɨɧɟ 35 ɤȼ ɧɚ ɦɟɧɟɟ ɡɚɝɪɭɠɟɧɧɨɣ ɲɢɧɟ. ɗɬɨ 

ɩɨɦɨɠɟɬ ɧɚɦ ɡɧɚɱɢɬɟɥɶɧɨ ɫɷɤɨɧɨɦɢɬɶ ɛɸɞɠɟɬ ɩɪɨɟɤɬɚ. 

ȼɵɛɨɪ ɹɱɟɣɤɢ ɜɜɨɞɚ ɛɭɞɟɦ ɨɫɭɳɟɫɬɜɥɹɬɶ ɨɫɧɨɜɵɜɚɹɫɶ ɧɚ ɬɢɩɨɜɵɯ 

ɩɪɨɟɤɬɚɯ. 
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ɂɡɜɟɫɬɧɨ, ɱɬɨ ɧɚ ɩɨɞɫɬɚɧɰɢɢ ɫ.Ʉɨɦɦɭɧɚɪ ɢɫɩɨɥɶɡɭɸɬɫɹ ɹɱɟɣɤɢ ɫ 

ɦɚɥɨɦɚɫɥɹɧɵɦɢ ɜɵɤɥɸɱɚɬɟɥɹɦɢ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɧɚɲɟɣ 

ɥɢɧɢɢ ɬɚɤɠɟ ɜɵɛɢɪɚɟɦ ɹɱɟɣɤɭ ȼɄɉ-35 ɫ ɦɚɥɨɦɚɫɥɹɧɵɦ ɜɵɤɥɸɱɚɬɟɥɟɦ 

ɜɵɫɨɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɪɟɯɩɨɥɨɫɧɨɝɨ ɬɢɩɚ ɋ-35Ɇ-630 [4]. 

Ɋɚɫɫɦɨɬɪɢɦ ɧɚ ɪɢɫɭɧɤɟ 3.3 ɫɯɟɦɭ ɩɨɞɤɥɸɱɟɧɢɹ ȼɅ 35 ɤȼ. ɑɟɪɧɵɦ 

ɰɜɟɬɨɦ ɨɛɨɡɧɚɱɟɧɵ ɷɥɟɦɟɧɬɵ, ɫɭɳɟɫɬɜɭɸɳɟɣ ɫɯɟɦɵ, ɤɪɚɫɧɵɦ – ɧɨɜɚɹ 

ɹɱɟɣɤɚ. 

 

35 кВ 35 кВ

110 кВ 110 кВ6 кВ 6 кВ
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Ɋɢɫɭɧɨɤ 3.3 – ɉɨɞɤɥɸɱɟɧɢɟ ɥɢɧɢɢ ȼɅ 35 ɤȼ ɨɬ ɫ.ȿɮɪɟɦɤɢɧɨ ɧɚ ɉɋ 

ɫ.Ʉɨɦɦɭɧɚɪ 
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ɁȺɄɅɘЧȿɇɂȿ 

 

ȼ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɟ ɪɚɡɪɚɛɨɬɚɧ ɩɪɨɟɤɬ 

ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɜɧɟɲɧɟɝɨ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɫ. Ʉɨɦɦɭɧɚɪ. Ȼɵɥɨ ɩɪɟɞɥɨɠɟɧɨ 

ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɜɨɡɞɭɲɧɨɣ ɥɢɧɢɢ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱ 35 ɤȼ, ɡɚɩɢɬɚɧɧɨɣ ɫ ɨɞɧɨɣ 

ɫɬɨɪɨɧɵ ɨɬ ɩɪɨɯɨɞɧɨɣ ɉɋ ɫ.ȿɮɪɟɦɤɢɧɨ, ɚ ɫ ɞɪɭɝɨɣ ɨɬ ɉɋ ɫ.Ʉɨɦɦɭɧɚɪ. 

ȼɵɛɪɚɧɨ ɦɟɫɬɨ ɩɪɨɯɨɠɞɟɧɢɹ ɥɢɧɢɢ, ɨɫɧɨɜɵɜɚɹɫɶ ɧɚ ɉɍɗ-7, ɢɡɭɱɟɧɵ 

ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɪɚɣɨɧɚ, ɚ ɬɚɤɠɟ ɫɩɪɨɟɤɬɢɪɨɜɚɧ ɩɥɚɧ ɬɪɚɫɫɵ. 

ɉɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɱɚɫɬɢ ɥɢɧɢɢ: ɨɩɪɟɞɟɥɟɧɨ ɧɚɩɪɹɠɟɧɢɟ ȼɅ, 

ɜɵɛɪɚɧɵ ɦɚɪɤɚ ɢ ɫɟɱɟɧɢɟ ɩɪɨɜɨɞɚ (ɫɬɚɥɟɚɥɸɦɢɧɢɟɜɵɣ ɩɪɨɜɨɞ Ⱥɋ-120/19) ɢ 

ɨɩɪɟɞɟɥɟɧɵ ɩɨɬɟɪɢ ɜ ɥɢɧɢɢ. Ⱦɚɥɟɟ ɛɵɥɢ ɜɵɛɪɚɧɵ ɭɧɢɮɢɰɢɪɨɜɚɧɧɵɟ ɨɩɨɪɵ, 

ɜ ɤɚɱɟɫɬɜɟ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɨɩɨɪ – ɉȻ35-3.1, ɤɨɧɰɟɜɵɯ – ɄȻ35-1.1 ɢ 

ɚɧɤɟɪɧɵɯ – ɍ35-1. ɉɪɨɢɡɜɟɞɟɧ ɜɵɛɨɪ ɥɢɧɟɣɧɨɣ ɚɪɦɚɬɭɪɵ ɩɨ ɦɢɧɢɦɚɥɶɧɨɣ 

ɪɚɡɪɭɲɚɸɳɟɣ ɧɚɝɪɭɡɤɟ, ɩɨ ɧɚɩɪɹɠɟɧɢɸ. ȼɵɛɪɚɧɵ ɢɡɨɥɹɬɨɪɵ ɉɋ-70ȿ ɞɥɹ 

ɩɨɞɞɟɪɠɢɜɚɸɳɟɣ ɢ ɧɚɬɹɠɧɨɣ ɝɢɪɥɹɧɞ. 

ȼ ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ RastrWin3 ɩɪɨɢɡɜɟɞɟɧ ɚɧɚɥɢɡ ɜɨɡɦɨɠɧɵɯ 

ɪɟɠɢɦɨɜ ɪɚɛɨɬ ɜ ɫɢɫɬɟɦɟ ɜɧɟɲɧɟɝɨ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɫ. Ʉɨɦɦɭɧɚɪ ɩɪɢ 

ɜɨɡɦɨɠɧɵɯ ɤɨɧɮɢɝɭɪɚɰɢɹɯ ɫɟɬɢ, ɩɪɨɢɡɜɟɞɟɧ ɜɵɛɨɪ ɩɨɥɨɠɟɧɢɹ ɨɬɩɚɟɤ ɧɚ 

ɭɫɬɪɨɣɫɬɜɚɯ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɪɟɠɢɦɨɜ ɫɯɟɦɵ. 

Ɍɚɤɠɟ ɩɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɬɪɟɯɮɚɡɧɵɯ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɢ 

ɨɩɪɟɞɟɥɟɧɵ ɧɚɩɪɹɠɟɧɢɹ ɜ ɭɡɥɨɜɵɯ ɬɨɱɤɚɯ, ɤɨɬɨɪɵɟ ɨɤɚɡɚɥɢɫɶ ɜ ɞɨɩɭɫɬɢɦɵɯ 

ɩɪɟɞɟɥɚɯ. 

Ɋɚɫɫɦɨɬɪɟɧɚ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɩɪɢɛɨɪɨɜ ɭɱɟɬɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɫɩɨɫɨɛɵ 

ɢɯ ɩɨɞɤɥɸɱɟɧɢɹ. Ⱦɥɹ ɧɚɲɟɣ ɥɢɧɢɢ ɜɵɛɪɚɧ ɬɪɟɯɮɚɡɧɵɣ ɞɜɭɧɚɩɪɚɜɥɟɧɧɵɣ 

ɫɱɟɬɱɢɤ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ Ɇɟɪɤɭɪɢɣ 234 ART-01POR ɢ ɭɫɬɚɧɨɜɥɟɧ ɧɚ ɝɪɚɧɢɰɟ 

ɛɚɥɚɧɫɨɜɨɣ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ. 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɨɝɨ ɜɚɪɢɚɧɬɚ ɪɟɤɨɧɫɬɪɭɤɰɢɢ 

ɜɧɟɲɧɟɝɨ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɫɟɥɚ, ɛɵɥɚ ɩɪɨɢɡɜɟɞɟɧɚ ɨɰɟɧɤɚ ɤɚɩɢɬɚɥɶɧɵɯ 

ɜɥɨɠɟɧɢɣ ɩɨ ɭɤɪɭɩɧɟɧɧɵɦ ɩɨɤɚɡɚɬɟɥɹɦ ɫɬɨɢɦɨɫɬɢ ɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ 

ɫɪɚɜɧɟɧɢɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɥɢɧɢɢ ɫ.ȿɮɪɟɦɤɢɧɨ – ɫ.Ʉɨɦɦɭɧɚɪ ɢ ɪɟɤɨɧɫɬɪɭɤɰɢɢ 
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ɥɢɧɢɢ ɫ.Ɍɭɢɦ – ɫ.Ʉɨɦɦɭɧɚɪ, ɡɚɬɪɚɬɵ ɫɨɫɬɚɜɢɥɢ 84316,72 ɬɵɫ.ɪɭɛ. ɢ 334228,6 

ɬɵɫ.ɪɭɛ., ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

ȼ ɢɬɨɝɟ, ɜɵɛɪɚɧ ɜɚɪɢɚɧɬ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɜɧɟɲɧɟɝɨ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ,  

ɨɛɟɫɩɟɱɟɧɨ ɪɟɡɟɪɜɢɪɨɜɚɧɢɟ ɫɟɥɚ Ʉɨɦɦɭɧɚɪ ɨɬ ɞɜɭɯ ɪɚɡɧɵɯ ɢɫɬɨɱɧɢɤɨɜ 

ɩɢɬɚɧɢɹ, ɨɬ ɫ.Ɍɭɢɦ ɢ ɨɬ ɫ.ȿɮɪɟɦɤɢɧɨ ɨɞɧɨɰɟɩɧɵɦɢ ɜɨɡɞɭɲɧɵɦɢ ɥɢɧɢɹɦɢ 

110 ɤȼ ɢ 35 ɤȼ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ.  
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