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ɊȿɎȿɊȺɌ 

 

Ɋɚɛɨɬɚ ɧɚ ɬɟɦɭ «Ɋɟɤɨɧɫɬɪɭɤɰɢɹ ɜɧɟɲɧɟɝɨ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ 

ɫ. ȿɮɪɟɦɤɢɧɨ» ɫɨɞɟɪɠɢɬ 57 ɫɬɪɚɧɢɰ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 20 ɪɢɫɭɧɤɨɜ, 20 

ɬɚɛɥɢɰ, 20 ɢɫɩɨɥɶɡɨɜɚɧɧɵɣ ɢɫɬɨɱɧɢɤ, 3 ɥɢɫɬɚ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ. 

ɗɅȿɄɌɊɈɋɇȺȻɀȿɇɂȿ, ȼɕȻɈɊ ɈɋɇɈȼɇɈȽɈ ɈȻɈɊɍȾɈȼȺɇɂə 

ɉɋ, ɂɁɈɅəɌɈɊ, ɆɈȾȿɅɂɊɈȼȺɇɂȿ, ɄȺɉɂɌȺɅɖɇɕȿ ȼɅɈɀȿɇɂə. 

Ɉɛɴɟɤɬ ɢɫɫɥɟɞɨɜɚɧɢɹ – ɫɢɫɬɟɦɚ ɜɧɟɲɧɟɝɨ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ 

ɫ. ȿɮɪɟɦɤɢɧɨ 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 ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɫɨɫɬɨɹɧɢɟ ɜɧɟɲɧɟɝɨ 

ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɫ. ȿɮɪɟɦɤɢɧɨ ɢ ɩɪɟɞɥɨɠɢɬɶ ɩɭɬɢ ɪɟɲɟɧɢɹ ɢɦɟɸɳɢɯɫɹ 

ɩɪɨɛɥɟɦ. 

Ɂɚɞɚɱɢ ɪɚɛɨɬɵ:  

1. ɉɟɪɟɜɨɞ ɥɢɧɢɢ ɉɋ «ɒɢɪɚ» - ɫ.ȿɮɪɟɦɤɢɧɨ ɫ 10 ɤȼ ɧɚ 35 ɤȼ; 

2. ȼɵɛɪɚɬɶ ɨɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɉɋ 35/10 ɫ.ȿɮɪɟɦɤɢɧɨ; 

3. ɉɪɨɢɡɜɟɫɬɢ ɫɦɟɬɧɵɣ ɪɚɫɱɟɬ; 

4. ɋɦɨɞɟɥɢɪɨɜɚɬɶ ɫɢɫɬɟɦɭ ɜɧɟɲɧɟɝɨ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɫ.ȿɮɪɟɦɤɢɧɨ ɜ 

ɩɪɨɝɪɚɦɦɟ RastrWin3. 

Ɉɫɧɨɜɧɵɟ ɪɟɡɭɥɶɬɚɬɵ:  

 ɩɪɨɢɡɜɟɞɟɧ ɚɧɚɥɢɡ ɢɫɯɨɞɧɨɣ ɜɧɟɲɧɟɣ ɫɟɬɢ ɫ. ȿɮɪɟɦɤɢɧɨ; 

 ɩɪɨɢɡɜɟɞɟɧ ɜɵɛɨɪ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɟ ɉɋ 35/10 ɫ.ȿɮɪɟɦɤɢɧɨ ; 

 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.  
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ESSAY 

Work on the topic "Reconstruction of external power supply in Efremkino 

village" contains 56 pages of text document, 20 figures, 20 tables, 20 used source, 

3 sheets of graphic material. 

POWER SUPPLY, SELECTION OF THE MAIN PS EQUIPMENT, 

INSULATOR, MODELING, CAPITAL INVESTMENTS. 

The object of research is the system of external power supply in Efremkino 

village and the parameters of its operation modes. 

The subject of research is methods and methods of reconstruction of external 

power supply. 

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

of electrical network elements. 

The purpose of the work is to analyze the state of external power supply in 

Efremkino village and suggest ways to solve the existing problems. 

Work tasks: 

1. Transfer of the Shira - efremkino PS line from 10 kV to 35 kV; 

2. Select the main equipment of the PS 35/10 s.Efremkina; 

3. Make an estimate; 

4. Simulate the external power supply system of efremkino village in the 

RastrWin3 program. 

Main results: 

- the analysis of the original external network C. Efremkina; 

- made the choice of the main equipment of substation 35/10 S.Efremkina ; 

- the analysis of the parameters of the electric network mode after 

reconstruction was performed, and the voltages at the nodal points were 

determined. 

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

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

 

Ƚɥɚɜɧɨɣ ɰɟɥɶɸ ɪɚɡɜɢɬɢɹ ɨɫɧɨɜɧɨɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɟɬɢ Ɋɨɫɫɢɢ ɹɜɥɹɟɬɫɹ 

ɨɛɟɫɩɟɱɟɧɢɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɢ ɧɚɞɟɠɧɨɫɬɢ ɟё ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ. 

ɋɬɚɛɢɥɶɧɨɫɬɶ ɪɚɡɜɢɬɢɹ ɷɤɨɧɨɦɢɤɢ ɧɟɜɨɡɦɨɠɧɚ ɛɟɡ ɩɨɫɬɨɹɧɧɨ 

ɪɚɡɜɢɜɚɸɳɟɣɫɹ ɷɧɟɪɝɟɬɢɤɢ.  

ɗɧɟɪɝɟɬɢɱɟɫɤɭɸ ɪɨɥɶ ɷɥɟɤɬɪɢɱɟɫɬɜɨ ɩɪɢɨɛɪɟɥɨ ɡɚ ɫɱɟɬ ɯɚɪɚɤɬɟɪɧɵɯ 

ɨɫɨɛɟɧɧɨɫɬɟɣ, ɤɚɤ ɫɩɨɫɨɛɧɨɫɬɶ ɩɟɪɟɞɚɱɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɛɨɥɶɲɢɟ 

ɪɚɫɫɬɨɹɧɢɹ, ɜɵɫɨɤɢɟ ɩɨɬɪɟɛɢɬɟɥɶɫɤɢɟ ɫɜɨɣɫɬɜɚ, ɩɪɨɫɬɨɬɚ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɜ 

ɞɪɭɝɢɟ ɮɨɪɦɵ ɷɧɟɪɝɢɢ ɢ ɞɪɭɝɨɟ. ɗɬɨ ɫɞɟɥɚɥɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɭɞɨɛɧɨɣ ɞɥɹ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɧɚ ɬɪɚɧɫɩɨɪɬɟ, ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɬɟɯɧɨɥɨɝɢɹɯ, ɜ ɛɵɬɭ, ɢ 

ɫɪɟɞɫɬɜɚɯ ɫɜɹɡɢ, ɚ ɬɚɤɠɟ ɞɪɭɝɢɯ ɫɮɟɪɚɯ.  

ȼ ɫ. ȿɮɪɟɦɤɢɧɨ ɷɥɟɤɬɪɢɮɢɤɚɰɢɹ ɨɫɬɚɜɥɹɟɬ ɠɟɥɚɬɶ ɥɭɱɲɟɝɨ, ɩɨɷɬɨɦɭ 

ɛɵɥɨ ɩɪɢɧɹɬɨ ɪɟɲɟɧɢɟ ɩɪɨɢɡɜɟɫɬɢ ɪɟɤɨɧɫɬɪɭɤɰɢɸ ɜɧɟɲɧɟɝɨ 

ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ, ɨɛɟɫɩɟɱɢɬɶ ɩɨɬɪɟɛɢɬɟɥɟɣ 2 ɤɚɬɟɝɨɪɢɢ ɧɚɞɟɠɧɨɫɬɢ 

ɛɟɫɩɟɪɟɛɨɣɧɵɦ ɢ ɤɚɱɟɫɬɜɟɧɧɵɦ ɷɥɟɤɬɪɨɩɢɬɚɧɢɟɦ. 

Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɪɚɛɨɬɵ ɨɛɭɫɥɨɜɥɟɧɚ ɬɟɦ, ɱɬɨ ɪɚɛɨɬɚ ɧɚɩɪɚɜɥɟɧɚ ɧɚ 

ɪɟɲɟɧɢɟ ɡɚɞɚɱɢ ɩɨɜɵɲɟɧɢɹ ɧɚɞɟɠɧɨɫɬɢ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɩɨɬɪɟɛɢɬɟɥɟɣ 

ɫ. ȿɮɪɟɦɤɢɧɨ ɢ ɫ. Ʉɨɦɦɭɧɚɪ. 

ɐɟɥɶ ɪɚɛɨɬɵ: ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɫɨɫɬɨɹɧɢɟ ɜɧɟɲɧɟɝɨ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ 

ɫ. ȿɮɪɟɦɤɢɧɨ ɢ ɩɪɟɞɥɨɠɢɬɶ ɩɭɬɢ ɪɟɲɟɧɢɹ ɢɦɟɸɳɢɯɫɹ ɩɪɨɛɥɟɦ. 

Ɂɚɞɚɱɢ ɪɚɛɨɬɵ: 

1. ɉɟɪɟɜɨɞ ɥɢɧɢɢ ɉɋ «ɒɢɪɚ» - ɫ.ȿɮɪɟɦɤɢɧɨ ɫ 10 ɤȼ ɧɚ 35 ɤȼ; 

2. ȼɵɛɪɚɬɶ ɨɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɉɋ 35/10 ɫ.ȿɮɪɟɦɤɢɧɨ; 

3. ɉɪɨɢɡɜɟɫɬɢ ɫɦɟɬɧɵɣ ɪɚɫɱɟɬ; 

4. ɋɦɨɞɟɥɢɪɨɜɚɬɶ ɫɢɫɬɟɦɭ ɜɧɟɲɧɟɝɨ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɫ.ȿɮɪɟɦɤɢɧɨ ɜ 

ɩɪɨɝɪɚɦɦɟ RastrWin3. 

Ɇɟɬɨɞɵ ɢɫɫɥɟɞɨɜɚɧɢɹ: ɬɟɨɪɟɬɢɱɟɫɤɢɣ ɢ ɩɪɚɤɬɢɱɟɫɤɢɣ ɚɧɚɥɢɡ. 
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1 Ɍɟɨɪɟɬɢɱɟɫɤɚɹ ɱɚɫɬɶ 

 

1.1 Ⱥɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɟɣ ɜɧɟɲɧɟɣ ɫɟɬɢ ɫ. ȿɮɪɟɦɤɢɧɨ ɢ 
ɜɨɡɦɨɠɧɵɟ ɜɚɪɢɚɧɬɵ ɟɟ ɪɟɤɨɧɫɬɪɭɤɰɢɢ 

 

ɋ. ȿɮɪɟɦɤɢɧɨ ɩɢɬɚɟɬɫɹ ɨɬ ɉɋ «ɒɢɪɚ» ɩɨ ɥɢɧɢɢ 10 ɤȼ. ɉɪɨɬɹɠɟɧɧɨɫɬɶ 

ɬɪɚɫɫɵ ɫɨɫɬɚɜɥɹɟɬ 27850 ɦ. Ʌɢɧɢɹ ɫɬɨɢɬ ɧɚ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɨɩɨɪɚɯ ɋɄ-22. 

ɋɭɳɟɫɬɜɭɸɳɚɹ ɫɯɟɦɚ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɫ.ȿɮɪɟɦɤɢɧɨ ɢɡɨɛɪɚɠɟɧɚ ɧɚ 

ɪɢɫɭɧɤɟ 1.1. ȼɫɟ ɩɨɞɫɬɚɧɰɢɢ ɜ ɫɟɥɟ ɨɞɧɨ-ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɵɟ ɤɪɨɦɟ Ɍɉ 

«ɒɤɨɥɚ». ɉɪɢɱɟɦ ɨɞɢɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɦɨɳɧɨɫɬɶɸ 250 ɤȼȺ 10/0,4 ɤȼ, ɚ 

ɜɬɨɪɨɣ ɦɨɳɧɨɫɬɶɸ 160 ɤȼȺ 6/0,4 ɤȼ. Ɇɟɠɞɭ ɲɢɧɚɦɢ 10 ɤȼ ɢ 6 ɤȼ Ɍɉ 

«ɒɤɨɥɚ» ɭɫɬɚɧɨɜɥɟɧ ɫɨɝɥɚɫɭɸɳɢɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ 10/6 ɤȼ, ɨɬ ɲɢɧ 6 ɤȼ 

ɱɟɪɟɡ ɤɚɛɟɥɶɧɭɸ ɜɫɬɚɜɤɭ ɨɬɯɨɞɢɬ ȼɅ ɧɚ ɞɪɭɝɢɟ Ɍɉ. ȼɨɡɞɭɲɧɵɟ ɥɢɧɢɢ 

ɜɵɩɨɥɧɟɧɵ ɩɪɨɜɨɞɨɦ 3xɋɂɉ 3-70 ɢ 3xȺɋ-70. Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ 

ɩɪɢɫɨɟɞɢɧɟɧɵ ɩɨ ɦɚɝɢɫɬɪɚɥɶɧɨɣ ɫɯɟɦɟ. ɇɚ ɜɫɟɯ ɩɨɞɫɬɚɧɰɢɹɯ Ɋɍ 6 ɤȼ 

ɜɵɩɨɥɧɟɧɨ ɹɱɟɣɤɚɦɢ ɄɋɈ. ɉɥɚɜɤɢɟ ɩɪɟɞɨɯɪɚɧɢɬɟɥɢ ɭɫɬɚɧɨɜɥɟɧɵ ɬɨɥɶɤɨ ɧɚ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɯ Ɍɉ «ɒɤɨɥɚ» ɢ ɨɬɯɨɞɹɳɟɣ ɨɬ Ɍɉ «ɒɤɨɥɚ» ɥɢɧɢɢ. 

ɇɟɞɨɫɬɚɬɤɨɦ ɜɧɟɲɧɟɣ ɫɟɬɢ ɫ. ȿɮɪɟɦɤɢɧɨ ɹɜɥɹɟɬɫɹ: 

1) ɉɨɬɪɟɛɢɬɟɥɸ ɜɬɨɪɨɣ ɤɚɬɟɝɨɪɢɢ «ɒɤɨɥɚ» ɩɨɥɧɨɫɬɶɸ ɧɟ ɨɛɟɫɩɟɱɟɧɚ 

ɜɬɨɪɚɹ ɤɚɬɟɝɨɪɢɹ ɧɚɞɟɠɧɨɫɬɢ, ɬɚɤ ɤɚɤ ɞɜɭɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɚɹ 

ɩɨɞɫɬɚɧɰɢɹ ɡɚɩɢɬɚɧɚ ɨɬ ɨɞɧɨɰɟɩɧɨɣ ɥɢɧɢɢ. 

2) ȼɧɟɲɧɟɟ ɩɢɬɚɧɢɟ ɩɨɞɜɟɞɟɧɨ ɩɨ ɥɢɧɢɢ 10 ɤȼ, ɚ ɫɟɬɢ ɢ ɛɨɥɶɲɢɧɫɬɜɨ 

ɩɨɞɫɬɚɧɰɢɣ ɢɦɟɟɬ ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ 6 ɤȼ, ɱɬɨ ɩɨɬɪɟɛɨɜɚɥɨ 

ɭɫɬɚɧɨɜɤɭ ɢ ɨɛɫɥɭɠɢɜɚɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ- 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 10/6 ɤȼ. 

3) Ɉɬɫɭɬɫɬɜɢɟ ɡɚɳɢɬɧɨ-ɤɨɦɦɭɬɚɰɢɨɧɧɨɣ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɩɨɞɫɬɚɧɰɢɹɯ 

Ɍɉ№2 «Ƚɚɪɚɠ», Ɍɉ№3 «Ȼɵɬ-1», Ɍɉ№4 «Ȼɵɬ-2», Ɍɉ№5 «Ȼɵɬ-3». 

Ɍɚɤɠɟ ɥɢɧɢɹ 6 ɤȼ ɡɚɳɢɳɟɧɚ ɩɥɚɜɤɢɦ ɩɪɟɞɨɯɪɚɧɢɬɟɥɟɦ, ɚ ɧɟ 

ɜɵɤɥɸɱɚɬɟɥɟɦ.  
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Ɋɢɫɭɧɨɤ 1.1 - ɋɭɳɟɫɬɜɭɸɳɚɹ ɫɯɟɦɚ ɜɧɟɲɧɟɝɨ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ 

 

ȼɨɡɦɨɠɧɵɟ ɜɚɪɢɚɧɬɵ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɫɟɬɢ: 

1)ɉɟɪɟɜɟɫɬɢ ɥɢɧɢɸ ɨɬ ɉɋ «ɒɢɪɚ» ɫ 10 ɤȼ ɧɚ 35 ɤȼ ɢ ɩɪɨɞɥɢɬɶ ɟɟ 

ɞɚɥɟɟ ɞɨ ɉɋ «Ʉɨɦɦɭɧɚɪ». ɗɬɨ ɩɨɡɜɨɥɢɬ ɨɛɟɫɩɟɱɢɬɶ ɪɟɡɟɪɜɧɨɟ 

ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɟ ɫ. Ʉɨɦɦɭɧɚɪ ɢ ɉɋ «Ʉɨɦɦɭɧɚɪ» ɦɨɠɟɬ ɹɜɥɹɬɶɫɹ 

ɜɬɨɪɵɦ ɢɫɬɨɱɧɢɤɨɦ ɩɢɬɚɧɢɹ ɞɥɹ ɫ. ȿɮɪɟɦɤɢɧɨ.  

2) ɉɟɪɟɜɨɞ ɥɢɧɢɢ ɫ 10 ɤȼ ɧɚ 35 ɤȼ ɩɨɬɪɟɛɭɟɬ ɭɫɬɚɧɨɜɤɭ 

ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɉɋ 35/10 ɤȼ ɢɥɢ ɭɫɬɚɧɨɜɤɭ ɧɟɫɤɨɥɶɤɢɯ ɉɋ 35/0,4 ɤȼ. 

3) ɉɪɢ ɜɵɛɨɪɟ ɧɟɫɤɨɥɶɤɢɯ Ɍɉ 35/0,4 ɤȼ ɜɨɡɧɢɤɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ 

ɩɟɪɟɜɨɞɚ ɫɭɳɟɫɬɜɭɸɳɟɣ ɫɟɬɢ 6 ɤȼ ɧɚ ɧɚɩɪɹɠɟɧɢɟ 35 ɤȼ. 

4)ɉɟɪɟɜɨɞ ɥɢɧɢɣ ɫ. ȿɎɪɟɦɤɢɧɨ ɫ 6 ɤȼ ɧɚ 10 ɤɜ. 
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1.2 Ɉɫɧɨɜɧɵɟ ɩɨɥɨɠɟɧɢɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɉɋ 35/10 ɤȼ 

 

ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɉɋ ɫɥɟɞɭɟɬ ɪɭɤɨɜɨɞɫɬɜɨɜɚɬɶɫɹ ɉɪɚɜɢɥɚɦɢ 

ɭɫɬɪɨɣɫɬɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ (ɉɍɗ) [11], ɧɨɪɦɚɬɢɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ. 

ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɉɋ ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ [8]: 

-ɇɚɞɟɠɧɨɟ ɢ ɤɚɱɟɫɬɜɟɧɧɨɟ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɟ ɩɨɬɪɟɛɢɬɟɥɟɣ. 

-ȼɧɟɞɪɟɧɢɟ ɩɟɪɟɞɨɜɵɯ ɩɪɨɟɤɬɧɵɯ ɪɟɲɟɧɢɣ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ 

ɫɨɨɬɜɟɬɫɬɜɢɟ ɜɫɟɝɨ ɤɨɦɩɥɟɤɫɚ ɩɨɤɚɡɚɬɟɥɟɣ ɩɨɞɫɬɚɧɰɢɣ ɫɨɜɪɟɦɟɧɧɨɦɭ 

ɦɢɪɨɜɨɦɭ ɬɟɯɧɢɱɟɫɤɨɦɭ ɭɪɨɜɧɸ. 

-ȼɵɫɨɤɢɣ ɭɪɨɜɟɧɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɢ ɤɚɱɟɫɬɜɚ 

ɫɬɪɨɢɬɟɥɶɧɵɯ ɢ ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ. 

-ɋɨɛɥɸɞɟɧɢɟ ɬɪɟɛɨɜɚɧɢɣ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɨɯɪɚɧɵ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. 

-Ɋɟɦɨɧɬɨɩɪɢɝɨɞɧɨɫɬɶ ɩɪɢɦɟɧɹɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɤɨɧɫɬɪɭɤɰɢɣ. 

-ɉɟɪɟɞɨɜɵɟ ɦɟɬɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɛɟɡɨɩɚɫɧɵɟ ɢ ɭɞɨɛɧɵɟ ɭɫɥɨɜɢɹ 

ɬɪɭɞɚ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɩɟɪɫɨɧɚɥɚ. 

ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɩɨɞɫɬɚɧɰɢɢ ɜɵɩɨɥɧɹɬɶɫɹ ɫɨɝɥɚɫɧɨ ɭɬɜɟɪɠɞɟɧɧɵɯ ɫɯɟɦ 

[8]: 

- ɪɚɡɜɢɬɢɹ ɷɧɟɪɝɨɫɢɫɬɟɦɵ; 

- ɪɚɡɜɢɬɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ ɪɚɣɨɧɚ; 

- ɜɧɟɲɧɟɝɨ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɨɛɴɟɤɬɚ; 

- ɪɟɦɨɧɬɚ, ɬɟɯɧɢɱɟɫɤɨɝɨ ɢ ɨɩɟɪɚɬɢɜɧɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɷɧɟɪɝɨɫɢɫɬɟɦɵ; 

- ɪɚɡɜɢɬɢɹ ɫɪɟɞɫɬɜ ɭɩɪɚɜɥɟɧɢɹ ɨɛɳɟɫɢɫɬɟɦɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ, 

ɜɤɥɸɱɚɸɳɢɟ ɪɟɥɟɣɧɭɸ ɡɚɳɢɬɭ ɢ ɚɜɬɨɦɚɬɢɤɭ (ɊɁȺ), ɩɪɨɬɢɜɨɚɜɚɪɢɣɧɭɸ 

ɚɜɬɨɦɚɬɢɤɭ, ɚ ɬɚɤɠɟ ɫɯɟɦɵ ɪɚɡɜɢɬɢɹ ȺɋȾɍ Ɉɗɋ, Ⱥɂɂɋ Ʉɍɗ; 

- ɨɪɝɚɧɢɡɚɰɢɢ ɩɥɚɜɤɢ ɝɨɥɨɥɟɞɚ ɧɚ ȼɅ ɜ ɩɪɢɥɟɝɚɸɳɟɦ ɤ ɉɋ ɪɚɣɨɧɟ. 

ɂɡ ɫɯɟɦ ɪɚɡɜɢɬɢɹ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɢ ɫɟɬɟɣ ɪɚɣɨɧɚ, ɚ ɬɚɤɠɟ ɫɯɟɦ 

ɜɧɟɲɧɟɝɨ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɨɛɴɟɤɬɚ ɩɪɢɧɢɦɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɢɫɯɨɞɧɵɟ 

ɞɚɧɧɵɟ: 

- ɪɚɣɨɧ ɪɚɡɦɟɳɟɧɢɹ ɉɋ; 

http://docs.cntd.ru/document/1200003114
http://docs.cntd.ru/document/1200003114
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- ɧɚɝɪɭɡɤɢ ɧɚ ɪɚɫɱɟɬɧɵɣ ɩɟɪɢɨɞ ɢ ɢɯ ɪɨɫɬ ɧɚ ɩɟɪɫɩɟɤɬɢɜɭ ɫ ɭɤɚɡɚɧɢɟɦ 

ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɢɯ ɩɨ ɧɚɩɪɹɠɟɧɢɹɦ ɢ ɤɚɬɟɝɨɪɢɹɦ (ɜ %); 

- ɱɢɫɥɨ, ɦɨɳɧɨɫɬɶ ɢ ɧɨɦɢɧɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ; 

ɫɨɨɬɧɨɲɟɧɢɹ ɧɨɦɢɧɚɥɶɧɵɯ ɦɨɳɧɨɫɬɟɣ ɨɛɦɨɬɨɤ ɬɪɟɯɨɛɦɨɬɨɱɧɵɯ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ; 

- ɭɪɨɜɧɢ ɢ ɩɪɟɞɟɥɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɲɢɧɚɯ ɉɋ ɢ 

ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɪɟɝɭɥɢɪɭɸɳɢɯ ɭɫɬɪɨɣɫɬɜ ɫ ɭɱɟɬɨɦ 

ɬɪɟɛɨɜɚɧɢɣ ɤ ɤɚɱɟɫɬɜɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ; 

- ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɫɯɟɦɚɦ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɉɋ; 

- ɪɟɠɢɦɵ ɡɚɡɟɦɥɟɧɢɹ ɧɟɣɬɪɚɥɟɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ; 

- ɦɟɫɬɚ ɭɫɬɚɧɨɜɤɢ, ɱɢɫɥɨ ɢ ɦɨɳɧɨɫɬɶ ɞɭɝɨɝɚɫɹɳɢɯ ɪɟɚɤɬɨɪɨɜ ɞɥɹ 

ɤɨɦɩɟɧɫɚɰɢɢ ɟɦɤɨɫɬɧɵɯ ɬɨɤɨɜ ɜ ɫɟɬɹɯ 35 ɤȼ; 

- ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɭɫɬɨɣɱɢɜɨɫɬɢ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ 

(ɷɧɟɪɝɨɫɢɫɬɟɦɵ); 

- ɬɪɟɛɨɜɚɧɢɹ ɤ ɫɪɟɞɫɬɜɚɦ ɭɩɪɚɜɥɟɧɢɹ ɨɛɳɟɫɢɫɬɟɦɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ; 

- ɪɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ ɬɨɤɨɜ ɨɞɧɨɮɚɡɧɨɝɨ ɢ ɬɪɟɯɮɚɡɧɨɝɨ ɄɁ, ɚ ɬɚɤɠɟ 

ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɝɪɚɧɢɱɟɧɢɸ ɬɨɤɨɜ ɄɁ. 

 

1.3 Ɉɛɡɨɪ ɩɪɨɝɪɚɦɦ, ɩɪɢɦɟɧɹɟɦɵɯ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɫɟɬɟɣ, 
ɩɨɞɫɬɚɧɰɢɣ ɢ ɦɨɞɟɥɢɪɨɜɚɧɢɢ ɜ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɹɯ 

 

ɉɪɢ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɥɢɧɢɣ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱ ɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ 

ɩɨɞɫɬɚɧɰɢɣ ɜ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɹɯ ɞɥɹ ɧɚɢɛɨɥɟɟ ɧɚɝɥɹɞɧɨɝɨ ɩɨɧɢɦɚɧɢɹ ɢ 

ɥɭɱɲɟɝɨ ɪɟɡɭɥɶɬɚɬɚ ɩɪɢɦɟɧɹɸɬ ɨɩɪɟɞɟɥɟɧɧɵɟ ɩɪɨɝɪɚɦɦɵ, ɫɩɨɫɨɛɫɬɜɭɸɳɢɟ 

ɷɬɨɦɭ. Ɍɚɤɢɦɢ ɩɪɨɝɪɚɦɦɚɦɢ ɹɜɥɹɸɬɫɹ ɋȺɉɊ CadEL, AutoCAD, RastrWin3, 

"ȽɊȺɇȾ-ɋɦɟɬɚ 2020": ɚ ɬɚɤɠɟ, Microsoft Office. Ɋɚɫɫɦɨɬɪɢɦ ɧɟɤɨɬɨɪɵɟ ɢɡ 

ɷɬɢɯ ɩɪɨɝɪɚɦɦ. 

ɑɚɫɬɨ ɢɫɩɨɥɶɡɭɟɦɵɦɢ ɩɪɨɝɪɚɦɦɚɦɢ ɢɡ Microsoft Office ɹɜɥɹɸɬɫɹ 

Microsoft World, Microsoft Excel ɢ Microsoft Visio. 

ɋȺɉɊ CadEL – ɩɪɨɝɪɚɦɦɚ ɞɥɹ ɤɨɦɩɥɟɤɫɧɨɝɨ ɪɟɲɟɧɢɟ ɫɭɳɟɫɬɜɭɸɳɢɯ 
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ɩɪɨɛɥɟɦ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ɉɪɢ ɩɨɦɨɳɢ CadEL ɦɨɠɧɨ ɫɜɟɫɬɢ ɤ ɦɢɧɢɦɭɦɭ ɡɚɬɪɚɬɵ ɜɪɟɦɟɧɢ ɧɚ 

ɩɪɨɟɤɬɢɪɨɜɤɭ ɢ ɜɟɪɨɹɬɧɨɫɬɶ ɞɨɩɭɳɟɧɢɹ ɧɟɬɨɱɧɨɫɬɟɣ, ɨɲɢɛɨɤ. Ⱦɚɧɧɵɣ 

ɩɪɨɝɪɚɦɦɧɵɣ ɩɪɨɞɭɤɬ ɩɨɡɜɨɥɹɟɬ ɜ ɩɨɥɧɨɫɬɶɸ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ [19]: 

1.ɋɤɨɦɩɨɧɨɜɚɬɶ ɨɛɨɪɭɞɨɜɚɧɢɟ – ɩɪɢɦɟɧɹɸɬɫɹ ɬɢɩɨɜɵɟ ɪɟɲɟɧɢɹ; 

2.ɋɨɡɞɚɬɶ ɤɨɦɩɥɟɤɬ ɞɨɤɭɦɟɧɬɚɰɢɢ – ɞɥɹ ɡɚɤɚɡɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 

ɩɪɨɜɟɪɤɢ ɟɝɨ ɤɨɧɬɪɨɥɢɪɭɸɳɢɦɢ ɨɪɝɚɧɚɦɢ. 

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). 

ɉɨɥɧɵɣ ɪɚɫɱɟɬ ɜɫɟɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɪɟɠɢɦɚ (ɬɨɤɢ, ɧɚɩɪɹɠɟɧɢɹ, 

ɩɨɬɨɤɢ ɢ ɩɨɬɟɪɢ ɚɤɬɢɜɧɨɣ ɢ ɪɟɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ ɜɨ ɜɫɟɯ ɭɡɥɚɯ ɢ ɜɟɬɜɹɯ 

ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɟɬɢ);  

2. Ɋɚɫɱɟɬ ɭɫɬɚɧɨɜɢɜɲɢɯɫɹ ɪɟɠɢɦɨɜ ɫ ɭɱɟɬɨɦ ɱɚɫɬɨɬɵ; 

3. ɉɪɨɜɟɪɤɚ ɢɫɯɨɞɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɧɚ ɥɨɝɢɱɟɫɤɭɸ ɢ ɮɢɡɢɱɟɫɤɭɸ 

ɧɟɩɪɨɬɢɜɨɪɟɱɢɜɨɫɬɶ;  

4. ɍɱɟɬ ɢɡɦɟɧɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɢ ɢɡɦɟɧɟɧɢɢ 

ɩɨɥɨɠɟɧɢɣ Ɋɉɇ; 

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

ɨɛɨɪɭɞɨɜɚɧɢɹ, ɪɚɣɨɧɚɦ ɢ ɭɪɨɜɧɹɦ ɧɚɩɪɹɠɟɧɢɹ;  

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

ɨɩɪɟɞɟɥɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɨɬɤɪɵɬɨɦ ɤɨɧɰɟ;  

7. Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɝɟɧɟɪɚɬɨɪɨɜ ɢ ɜɨɡɦɨɠɧɨɫɬɶ ɡɚɞɚɧɢɹ ɢɯ PQ-

ɞɢɚɝɪɚɦɦ;  

8. Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɥɢɧɟɣɧɵɯ ɢ ɲɢɧɧɵɯ ɪɟɚɤɬɨɪɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ ɫ 

ɜɨɡɦɨɠɧɨɫɬɶɸ ɢɯ ɨɬɤɥɸɱɟɧɢɹ; 

9. Ⱥɧɚɥɢɡ ɞɨɩɭɫɬɢɦɨɣ ɬɨɤɨɜɨɣ ɡɚɝɪɭɡɤɢ Ʌɗɉ ɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɜ 

ɬɨɦ ɱɢɫɥɟ ɫ ɭɱɟɬɨɦ ɡɚɜɢɫɢɦɨɫɬɢ ɞɨɩɭɫɬɢɦɨɝɨ ɬɨɤɚ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ;  

https://cadel.ru/
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10.  Ɋɚɫɱɟɬ ɫɟɬɟɜɵɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ, ɩɨɡɜɨɥɹɸɳɢɯ ɨɰɟɧɢɬɶ ɜɥɢɹɧɢɟ 

ɢɡɦɟɧɟɧɢɹ ɜɯɨɞɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɧɚ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ, ɢ ɧɚɨɛɨɪɨɬ, 

ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɫɱɟɬɚ ɤ ɢɡɦɟɧɟɧɢɸ 

ɜɯɨɞɧɵɯ ɩɚɪɚɦɟɬɪɨɜ;  

11.  Ɋɚɫɱɟɬ ɚɝɪɟɝɚɬɧɨɣ ɢɧɮɨɪɦɚɰɢɢ (ɩɨɬɪɟɛɥɟɧɢɟ, ɝɟɧɟɪɚɰɢɹ, ɜɧɟɲɧɢɟ 

ɩɟɪɟɬɨɤɢ) ɩɨ ɪɚɡɥɢɱɧɵɦ ɬɟɪɪɢɬɨɪɢɚɥɶɧɵɦ ɢ ɜɟɞɨɦɫɬɜɟɧɧɵɦ 

ɩɨɞɪɚɡɞɟɥɟɧɢɹɦ; 

12.  ɋɪɚɜɧɟɧɢɟ ɪɚɡɥɢɱɧɵɯ ɪɟɠɢɦɨɜ ɩɨ ɡɚɞɚɧɧɨɦɭ ɫɩɢɫɤɭ ɩɚɪɚɦɟɬɪɨɜ. 

Ⱦɥɹ ɧɚɲɢɯ ɡɚɞɚɱ ɛɭɞɟɦ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ RastrWin3 ɢ 

Microsoft Office. 

 

1.4 Ɉɫɧɨɜɧɵɟ ɩɨɥɨɠɟɧɢɹ ɪɚɫɱɟɬɚ ɉɋ ɩɨ ɭɤɪɭɩɧɟɧɧɵɦ 
ɫɬɨɢɦɨɫɬɧɵɦ ɩɨɤɚɡɚɬɟɥɹɦ 

 

ɍɤɪɭɩɧɟɧɧɵɟ ɫɬɨɢɦɨɫɬɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ 

ɧɚɩɪɹɠɟɧɢɟɦ 35 ɤȼ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ [17]: 

-ɨɰɟɧɤɢ ɨɛɴɟɦɚ ɢɧɜɟɫɬɢɰɢɣ ɩɪɢ ɩɥɚɧɢɪɨɜɚɧɢɢ ɧɨɜɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

ɷɥɟɤɬɪɨɫɟɬɟɜɵɯ ɨɛɴɟɤɬɨɜ; 

-ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɩɪɢ ɫɨɩɨɫɬɚɜɥɟɧɢɢ ɜɚɪɢɚɧɬɧɵɯ 

ɪɟɲɟɧɢɣ ɜɵɛɨɪɚ ɫɯɟɦ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ ("ɫɯɟɦɧɨɟ" ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ); 

-ɭɤɪɭɩɧɟɧɧɵɯ ɪɚɫɱɟɬɨɜ ɫɬɨɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜ ɫɨɫɬɚɜɟ 

ɨɛɨɫɧɨɜɚɧɢɣ ɢɧɜɟɫɬɢɰɢɣ ɢ ɛɢɡɧɟɫ-ɩɥɚɧɨɜ; 

-ɮɨɪɦɢɪɨɜɚɧɢɹ ɧɚɱɚɥɶɧɨɣ ɰɟɧɵ ɩɪɢ ɩɨɞɝɨɬɨɜɤɟ ɤɨɧɤɭɪɫɧɨɣ 

ɞɨɤɭɦɟɧɬɚɰɢɢ ɢ ɨɛɳɟɷɤɨɧɨɦɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɜ ɢɧɜɟɫɬɢɰɢɨɧɧɨɣ ɫɮɟɪɟ ɞɥɹ 

ɨɛɴɟɤɬɨɜ ɷɥɟɤɬɪɨɫɟɬɟɜɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 

ɉɪɨɟɤɬɧɚɹ ɩɨɞɝɨɬɨɜɤɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɫɨɫɬɨɢɬ ɢɡ ɬɪɟɯ ɷɬɚɩɨɜ [18]: 

ɉɟɪɜɵɣ ɷɬɚɩ - ɨɩɪɟɞɟɥɟɧɢɟ ɰɟɥɢ ɢɧɜɟɫɬɢɪɨɜɚɧɢɹ, ɧɚɡɧɚɱɟɧɢɹ ɢ 

ɦɨɳɧɨɫɬɢ ɨɛɴɟɤɬɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɧɨɦɟɧɤɥɚɬɭɪɵ ɩɪɨɞɭɤɰɢɢ, ɦɟɫɬɚ (ɪɚɣɨɧɚ) 

ɪɚɡɦɟɳɟɧɢɹ ɨɛɴɟɤɬɚ ɫ ɭɱɟɬɨɦ ɩɪɢɧɰɢɩɢɚɥɶɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɢ ɭɫɥɨɜɢɣ 

ɡɚɤɚɡɱɢɤɚ (ɢɧɜɟɫɬɨɪɚ). ɇɚ ɨɫɧɨɜɟ ɧɟɨɛɯɨɞɢɦɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɢ ɩɪɨɪɚɛɨɬɨɤ 
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ɨɛ ɢɫɬɨɱɧɢɤɚɯ ɮɢɧɚɧɫɢɪɨɜɚɧɢɹ, ɭɫɥɨɜɢɹɯ ɢ ɫɪɟɞɫɬɜɚɯ ɪɟɚɥɢɡɚɰɢɢ 

ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ ɡɚɤɚɡɱɢɤɨɦ ɩɪɨɜɨɞɢɬɫɹ ɨɰɟɧɤɚ ɜɨɡɦɨɠɧɨɫɬɟɣ 

ɢɧɜɟɫɬɢɪɨɜɚɧɢɹ; 

ȼɬɨɪɨɣ ɷɬɚɩ - ɪɚɡɪɚɛɨɬɤɚ ɨɛɨɫɧɨɜɚɧɢɣ ɢɧɜɟɫɬɢɰɢɣ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɧɚ 

ɨɫɧɨɜɚɧɢɢ ɩɨɥɭɱɟɧɧɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɬɪɟɛɨɜɚɧɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ ɨɪɝɚɧɨɜ ɢ 

ɡɚɢɧɬɟɪɟɫɨɜɚɧɧɵɯ ɨɪɝɚɧɢɡɚɰɢɣ, ɜ ɨɛɴɟɦɟ, ɞɨɫɬɚɬɨɱɧɨɦ ɞɥɹ ɩɪɢɧɹɬɢɹ 

ɡɚɤɚɡɱɢɤɨɦ (ɢɧɜɟɫɬɨɪɨɦ) ɪɟɲɟɧɢɣ ɨ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɞɚɥɶɧɟɣɲɟɝɨ 

ɢɧɜɟɫɬɢɪɨɜɚɧɢɹ, ɩɨɥɭɱɟɧɢɹ ɨɬ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɨɪɝɚɧɚ ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ 

ɜɥɚɫɬɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɜɵɛɨɪɚ ɦɟɫɬɚ ɪɚɡɦɟɳɟɧɢɹ ɨɛɴɟɤɬɚ, ɨ ɪɚɡɪɚɛɨɬɤɟ 

ɩɪɨɟɤɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ; 

Ɍɪɟɬɢɣ ɷɬɚɩ - ɪɚɡɪɚɛɨɬɤɚ, ɫɨɝɥɚɫɨɜɚɧɢɟ, ɷɤɫɩɟɪɬɢɡɚ ɢ ɭɬɜɟɪɠɞɟɧɢɟ 

ɩɪɨɟɤɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ, ɩɨɥɭɱɟɧɢɟ ɧɚ ɟɟ ɨɫɧɨɜɟ ɪɟɲɟɧɢɹ ɨɛ ɨɬɜɨɞɟ 

ɡɟɦɟɥɶɧɨɝɨ ɭɱɚɫɬɤɚ ɩɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɨ. 

Ɉɫɧɨɜɧɵɦ ɩɪɨɟɤɬɧɵɦ ɞɨɤɭɦɟɧɬɨɦ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɨɛɴɟɤɬɚ ɹɜɥɹɟɬɫɹ, 

ɩɪɨɟɤɬ, ɱɚɫɬɶɸ ɤɨɬɨɪɨɝɨ ɹɜɥɹɟɬɫɹ ɫɦɟɬɚ. ɇɚ ɨɫɧɨɜɚɧɢɢ ɭɬɜɟɪɠɞɟɧɧɨɝɨ 

ɩɪɨɟɤɬɚ ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ ɪɚɛɨɱɚɹ ɞɨɤɭɦɟɧɬɚɰɢɹ ɩɨ ɨɛɴɟɤɬɭ. 

ɍɤɪɭɩɧɟɧɧɵɟ ɫɬɨɢɦɨɫɬɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɭɱɢɬɵɜɚɸɬ ɜɫɟ ɡɚɬɪɚɬɵ ɜ 

ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɩɨɞɫɬɚɧɰɢɢ ɩɨ ɨɛɴɟɤɬɚɦ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ 

(ɛɚɡɢɫɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɫɬɨɢɦɨɫɬɢ). 

Ȼɚɡɢɫɧɵɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ ɭɤɪɭɩɧɟɧɧɵɯ ɫɬɨɢɦɨɫɬɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɧɟ 

ɭɱɬɟɧɵ ɡɚɬɪɚɬɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɤɨɦɩɟɧɫɚɰɢɨɧɧɵɦɢ ɜɵɩɥɚɬɚɦɢ ɩɪɢ ɨɬɜɨɞɟ 

ɡɟɦɟɥɶ ɢ ɨɮɨɪɦɥɟɧɢɟɦ ɡɟɦɟɥɶɧɨɝɨ ɭɱɚɫɬɤɚ. ɗɬɢ ɡɚɬɪɚɬɵ ɧɟɨɛɯɨɞɢɦɨ 

ɞɨɛɚɜɥɹɬɶ ɤ ɫɬɨɢɦɨɫɬɢ ɨɛɴɟɤɬɨɜ, ɨɩɪɟɞɟɥɟɧɧɨɣ ɩɨ ɭɤɪɭɩɧɟɧɧɵɦ 

ɫɬɨɢɦɨɫɬɧɵɦ ɩɨɤɚɡɚɬɟɥɹɦ, ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɨɜ, ɜɵɩɨɥɧɟɧɧɵɯ ɧɚ 

ɨɫɧɨɜɚɧɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦɢ ɧɨɪɦɚɬɢɜɧɨ-ɡɚɤɨɧɨɞɚɬɟɥɶɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ. 
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2 Ⱥɧɚɥɢɬɢɱɟɫɤɚɹ ɱɚɫɬɶ 

 

2.1 Ɋɚɫɱɟɬ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɱɚɫɬɢ 

 

2.1.1 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 (ɉɋ Ɍɭɢɦ  ɉɋ 

ɒɢɪɚ  ɉɋ ȿɮɪɟɦɤɢɧɨ  ɉɋ Ʉɨɦɦɭɧɚɪ  ɉɋ Ɍɭɢɦ) ɩɨɫɥɟ 

ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.1.  

 

 

Ɋɢɫɭɧɨɤ 2.1 – ɋɯɟɦɚ ɢɫɫɥɟɞɭɟɦɨɝɨ ɭɱɚɫɬɤɚ ɫɟɬɢ 
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 ɉɪɨɜɟɞɟɦ ɚɧɚɥɢɡ ɫɯɟɦ, ɩɨɤɚɡɚɧɧɵɯ ɧɚ ɪɢɫɭɧɤɚɯ 2.2 – 2.5, ɜ ɫɥɟɞɭɸɳɢɯ 

ɤɨɧɮɢɝɭɪɚɰɢɹɯ ɫɟɬɢ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ:  

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 2.2 – ɇɨɪɦɚɥɶɧɵɣ ɪɟɠɢɦ (ɨɬɤɥɸɱɟɧɚ ɥɢɧɢɹ ɫ. ȿɮɪɟɦɤɢɧɨ – 

ɫ.Ʉɨɦɦɭɧɚɪ) 
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Ɋɢɫɭɧɨɤ 2.3 – Ɉɬɤɥɸɱɟɧɚ ɥɢɧɢɹ ɫ.Ɍɭɢɦ – ɫ.Ʉɨɦɦɭɧɚɪ 110 ɤȼ ɢ ɧɚɝɪɭɡɤɚ 

35 ɤȼ ɧɚ ɉɋ «Ʉɨɦɦɭɧɚɪ» 

 

 

Ɋɢɫɭɧɨɤ 2.4 – Ɉɬɤɥɸɱɟɧɚ ɥɢɧɢɹ ɫ.ɒɢɪɚ – ɫ.ȿɮɪɟɦɤɢɧɨ 
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Ɋɢɫɭɧɨɤ 2.5 –ȼɫɟ ɥɢɧɢɢ ɢ ɧɚɝɪɭɡɤɢ ɩɨɞɤɥɸɱɟɧɵ («ɡɚɦɤɧɭɬɨɟ ɤɨɥɶɰɨ») 

 

ɉɪɢ ɪɚɫɫɦɨɬɪɟɧɢɢ ɪɚɡɥɢɱɧɵɯ ɪɟɠɢɦɨɜ ɫɯɟɦɵ, ɧɚɩɪɹɠɟɧɢɟ ɨɫɬɚɥɨɫɶ ɜ 

ɞɨɩɭɫɬɢɦɵɯ ɩɪɟɞɟɥɚɯ. Ȼɵɥɢ ɢɫɩɨɥɶɡɨɜɚɧɵ ɭɫɬɪɨɣɫɬɜɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

ɧɚɩɪɹɠɟɧɢɣ [1]: ɩɟɪɟɤɥɸɱɟɧɢɹ ɛɟɡ ɜɨɡɛɭɠɞɟɧɢɹ (ɉȻȼ), ɤɨɬɨɪɵɟ ɧɚɫɬɪɨɟɧɵ 

ɨɞɢɧɚɤɨɜɨ ɞɥɹ ɪɚɡɧɵɯ ɪɟɠɢɦɨɜ, ɚ ɬɚɤɠɟ ɭɫɬɪɨɣɫɬɜɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɨɞ 

ɧɚɝɪɭɡɤɨɣ (Ɋɉɇ). ɂɯ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɜ RastrWin3 ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚɫɬɪɨɣɤɨɣ 

ɬɚɛɥɢɰɵ «Ⱥɧɰɚɩɮɵ», ɤɚɤ ɢɡɨɛɪɚɠɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 2.6. 

 

 

Ɋɢɫɭɧɨɤ 2.6 – Ɍɚɛɥɢɰɚ «Ⱥɧɰɚɩɮɵ» (ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɭɫɬɪɨɣɫɬɜ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

ɧɚɩɪɹɠɟɧɢɣ) 

 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɵɥɢ ɜɵɛɪɚɧɵ ɩɨɥɨɠɟɧɢɹ ɨɬɩɚɟɤ ɭɫɬɪɨɣɫɬɜ 

ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɧɚɩɪɹɠɟɧɢɹ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɧɚɢɦɟɧɶɲɟɟ ɨɬɤɥɨɧɟɧɢɟ 
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ɧɚɩɪɹɠɟɧɢɹ ɨɬ ɧɨɦɢɧɚɥɶɧɨɝɨ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɤɨɧɮɢɝɭɪɚɰɢɣ ɫɟɬɢ, 

ɩɪɢɜɟɞɟɧɧɵɟ ɜ ɬɚɛɥɢɰɟ 2.1. 

 

Ɍɚɛɥɢɰɚ 2.1 – 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 
 

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 2.2. 

 

Ɍɚɛɥɢɰɚ 2.2 – 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 
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ɒɢɧɚ 
Ʉɨɧɮɢɝɭɪɚɰɢɹ ɫɟɬɢ 

1 2 3 4 
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 

  

2.1.2 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 ɚɜɬɨɦɚɬɢɤɢ [16].  

Ɋɚɫɱɟɬ ɬɨɤɨɜ ɄɁ ɛɭɞɟɦ ɩɪɨɢɡɜɨɞɢɬɶ ɜ ɱɟɬɵɪɟɯ ɬɨɱɤɚɯ.  ɩɪɢ ɩɨɦɨɳɢ 

ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ RastrWin3, ɨɫɧɨɜɵɜɚɹɫɶ ɧɚ ɩɨɦɨɳɢ ɤ ɉɄ RastrKZ 

v3.0.0 [10]. 

ɂɫɯɨɞɧɚɹ ɪɚɫɱёɬɧɚɹ ɫɯɟɦɚ ɫ ɬɨɱɤɚɦɢ ɄɁ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.7. ȼ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɨɝɨ ɩɢɬɚɟɬɫɹ ɥɢ ɫ.ȿɮɪɟɦɤɢɧɨ ɨɬ ɫ.ɒɢɪɚ ɢɥɢ ɨɬ 

ɫ.Ʉɨɦɦɭɧɚɪɚ, ɛɭɞɟɬ ɪɚɫɫɦɨɬɪɟɧɨ ɞɜɟ ɤɨɧɮɢɝɭɪɚɰɢɢ ɫɯɟɦɵ (ɪɢɫɭɧɤɢ 2.8 – 

2.9). 
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Ɋɢɫɭɧɨɤ 2.7 – Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɫ ɬɨɱɤɚɦɢ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ 

 

Ɍɚɛɥɢɰɚ 2.3 – ɉɚɪɚɦɟɬɪɵ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
Ʌɢɧɢɹ Ɇɚɪɤɚ ɩɪɨɜɨɞɚ ɋɨɩɪɨɬɢɜɥɟɧɢɟ 

ɩɪɨɜɨɞɚ, Ɉɦ/ɤɦ 

ɉɪɨɬɹɠɟɧɧɨɫɬɶ 

ɥɢɧɢɢ, ɤɦ 

Ʌ-1 Ⱥɋ-150 x0=0,4, r0=0,198 L1= 22 

Ʌ-2 Ⱥɋ-150 x0=0,4, r0=0,198 L2= 45 

Ʌ-3 Ⱥɋ–120 x0=0,4, r0=0,249 L3= 27,8 

Ʌ-4 Ⱥɋ–120 x0=0,4, r0=0,249 L4= 16,2 

 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪ Ɍɢɩ ɇɚɩɪɹɠɟɧɢɟ ɄɁ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ,% 

Ɍ-1 ɌȾɌɇ 25000/110/35/10ɍ1 UɄɜɧ = 17,5, UɄɫɧ = 6,5 

Ɍ-2 ɌȾɌɇ-16000/110/35/6-ɍ1 UɄɜɧ = 17,5, UɄɫɧ = 6,5 

Ɍ-3 ɌɆɇ-1000/35/10 UɄ = 6,5 

Ɍ-4 ɌɆɇ-1000/35/10 UɄ = 6,5 
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ɋɢɫɬɟɦɚ ɋɪɟɞɧɟɟ ɧɨɦɢɧɚɥɶɧɨɟ 

ɧɚɩɪɹɠɟɧɢɟ ɫɟɬɢ, ɤȼ 

Ɂɧɚɱɟɧɢɟ ɬɨɤɚ ɬɪɟɯɮɚɡɧɨɝɨ ɄɁ, ɤȺ 

ɋ-1 Uɫɪ.ɧɨɦ = 115 IɄɡ= 15 

 

 

ȼɵɩɨɥɧɢɦ ɪɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ ɫɯɟɦɵ ɡɚɦɟɳɟɧɢɹ  

 

 

Ɋɢɫɭɧɨɤ 2.8 – ɋɯɟɦɵ ɩɪɢ ɩɢɬɚɧɢɢ ɄɁ ɩɨ ɥɢɧɢɢ Ʌ1 

ɚ) Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ; ɛ) ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ. 

 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɢɫɬɟɦɵ:  

 

 X˔ˋ˔˕ = ୙˔˓.ːˑˏ√ଷ∙IʙЗ ,                                                                                           (2.1) 

 

ɝɞɟ    X˔ˋ˔˕ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɢɫɬɟɦɵ, Ɉɦ; U˔˓.ːˑˏ- ɫɪɟɞɧɟɟ ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɫɟɬɢ, ɤȼ; IʙЗ − ɡɧɚɱɟɧɢɟ ɬɨɤɚ ɬɪɟɯɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ, ɤȺ. 
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 X˔ˋ˔˕ = Xଵ = ଵଵହ√ଷ∙ଵହ = Ͷ.Ͷ͵. 
 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɥɢɧɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:  Xʚ = x଴ × L,                                                                                      (2.2) 

 

ɝɞɟ     Xˎ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɥɢɧɢɢ, Ɉɦ; X଴ – ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɥɢɧɢɢ, Ɉɦ/ɤɦ; 

L – ɩɪɨɬɹɠɟɧɧɨɫɬɶ ɥɢɧɢɢ, ɤɦ. 

 

 Xʚ = Xଷ = Ͳ,Ͷ × ʹʹ = ͺ,ͺ, 

           Xʚ = Xଽ = Ͳ,Ͷ × ʹ͹,ͺ = ͳͳ,ͳʹ. 

 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɟɯɨɛɦɨɬɨɱɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ: 

 XТ_୆ = ୙ʙ˅ː×୙Вʜమୗʜ×ଵ଴଴ ,                        (2.3) XТ_େ = ୙ʙ˔ː×୙Вʜమୗʜ×ଵ଴଴ ,              (2.4) 

 

ɝɞɟ     X୘  – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɟɯɨɛɦɨɬɨɱɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, Ɉɦ; UK - ɧɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, %; UВʜ – ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɨɛɦɨɬɤɢ ɜɵɫɨɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɤȼ; Sʜ – ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɆȼȺ. 

          

 Xହ = XТ_B = ଵ଻,ହ×ଵଵହమଶହ×ଵ଴଴ = ͻʹ,ͷ͹,  
 X଻ = XТ_େ = ଺,ହ×ଵଵହమଶହ×ଵ଴଴ = ͵Ͷ,͵ͺ.  
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ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɞɜɭɯɨɛɦɨɬɨɱɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ: 

 XТ = ୙ʙ×୙Вʜమୗʜ×ଵ଴଴ ,              (2.5) 

ɝɞɟ    X୘ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɞɜɭɯɨɛɦɨɬɨɱɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, Ɉɦ; UK - ɧɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, %; UВʜ – ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɨɛɦɨɬɤɢ ɜɵɫɨɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɤȼ; Sʜ – ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɆȼȺ. 

 

 Хଵଵ = XТ = ଺,ହ×ଷହమଵ×ଵ଴଴ = ͹ͻ,͸ʹ. 

 

Ɋɢɫɭɧɨɤ 2.9   ɋɯɟɦɵ ɩɪɢ ɩɢɬɚɧɢɢ ɄɁ ɩɨ ɥɢɧɢɢ Ʌ2 

ɚ) Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ; ɛ) ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ. 

 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɥɢɧɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: Xˎ = x଴ × L,                          (2.6) 
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ɝɞɟ     Xˎ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɥɢɧɢɢ, Ɉɦ; X଴– ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɥɢɧɢɢ, Ɉɦ/ɤɦ; 

L – ɩɪɨɬɹɠɟɧɧɨɫɬɶ ɥɢɧɢɢ, ɤɦ. 

 Xʚ = Xସ = Ͳ,Ͷ × Ͷͷ = ͳͺ,     

 Xʚ = Xଵ଴ = Ͳ,Ͷ × ͳ͸,ʹ = ͳ͵ = ͸,Ͷͺ. 

 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɟɯɨɛɦɨɬɨɱɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ: 

 XТ_୆ = ୙ʙ˅ː×୙Вʜమୗʜ×ଵ଴଴ ,               (2.7) XТ_େ = ୙ʙ˔ː×୙Вʜమୗʜ×ଵ଴଴ ,              (2.8) 

 

ɝɞɟ     X୘ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɟɯɨɛɦɨɬɨɱɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, Ɉɦ; UK - ɧɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, %; UВʜ  – ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɨɛɦɨɬɤɢ ɜɵɫɨɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɤȼ; Sʜ  – ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɆȼȺ.    

   

 XТ_B = X଺ = ଵ଻,ହ×ଵଵହమଵ଺×ଵ଴଴ = ͳͶͶ,͸ͷ,  
 XТ_େ = X଼ = ଺,ହ×ଵଵହమଵ଺×ଵ଴଴ = ͷ͵,͹͵.  
 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɞɜɭɯɨɛɦɨɬɨɱɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ  

ɮɨɪɦɭɥɟ: 

 XТ = ୙ʙ×୙Вʜమୗʜ×ଵ଴଴ ,              (2.9) 

 

ɝɞɟ    X୘ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɞɜɭɯɨɛɦɨɬɨɱɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, Ɉɦ; UK  - ɧɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, %; 
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UВʜ   – ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɨɛɦɨɬɤɢ ɜɵɫɨɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɤȼ; Sʜ  – ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɆȼȺ. 

 

 XТ = Хଵଶ = ଺,ହ×ଷହమଵ×ଵ଴଴ = ͹ͻ,͸ʹ.  

 

Ɋɚɫɱɟɬ ɬɨɤɨɜ ɄɁ ɜ ɩɪɨɝɪɚɦɦɟ RastrWin. 

ɑɬɨ ɛɵ ɫɨɡɞɚɬɶ ɦɨɞɟɥɶ ɞɥɹ ɪɚɫɱɟɬɚ ɬɨɤɨɜ ɄɁ ɜ RastrWin ɧɟɨɛɯɨɞɢɦɨ 

ɜɧɟɫɬɢ ɩɚɪɚɦɟɬɪɵ ɜ ɬɚɛɥɢɰɵ ɭɡɥɵ, ɜɟɬɜɢ, ɝɟɧɟɪɚɬɨɪɵ ɤɚɤ ɩɨɤɚɡɚɧɚ ɧɚ 

ɪɢɫɭɧɤɚɯ (2.10-2.12). 

 

 

Ɋɢɫɭɧɨɤ 2.10 Ɍɚɛɥɢɰɚ ɜ RastrWin ɍɡɥɵ/ɇɟɫɢɦɦɟɬɪɢɹ/ɂȾ 
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Ɋɢɫɭɧɨɤ 2.11 Ɍɚɛɥɢɰɚ ɜ RastrWin ȼɟɬɜɢ/ɇɟɫɢɦɦɟɬɪɢɹ/ɂȾ 

 

 

Ɋɢɫɭɧɨɤ 2.12 Ɍɚɛɥɢɰɚ ɜ RastrWin Ƚɟɧɟɪɚɬɨɪ/ɇɟɫɢɦɦɟɬɪɢɹ 

 

ȼ ɬɚɛɥɢɰɟ «ɫɨɫɬɚɜ/ɧɟɫɢɦɦɟɬɪɢɹ» ɡɚɞɚɟɦ ɭɡɟɥ ɜ ɤɨɬɨɪɨɦ ɩɪɨɢɡɨɲɥɨ ɄɁ 

ɢ ɟɝɨ ɬɢɩ, ɤɚɤ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.13. 

 

 

Ɋɢɫɭɧɨɤ 2.13 Ɍɚɛɥɢɰɚ ɜ RastrWin ɋɨɫɬɚɜ/ɇɟɫɢɦɦɟɬɪɢɹ 

 

ɉɨɫɥɟ ɩɪɨɢɡɜɟɞɟɧɢɹ ɪɚɫɱɟɬɚ ɬɨɤɨɜ ɄɁ ɜ ɞɚɧɧɨɣ ɬɚɛɥɢɰɟ ɩɨɹɜɹɬɫɹ 

ɪɚɫɫɱɢɬɚɧɧɵɣ ɪɟɡɭɥɶɬɢɪɭɸɳɢɣ ɬɨɤ ɄɁ ɢ ɟɝɨ ɭɝɨɥ, ɤɚɤ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 

2.14. 
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Ɋɢɫɭɧɨɤ 2.14 Ɍɚɛɥɢɰɚ ɜ RastrWin ɪɟɡɭɥɶɬɚɬ ɋɨɫɬɚɜ/ɇɟɫɢɦɦɟɬɪɢɹ 

 

RastrWin ɪɚɫɫɱɢɬɵɜɚɟɬ ɬɨɤɢ ɄɁ ɜɨ ɜɫɟɯ ɜɟɬɜɹɯ ɫɯɟɦɵ ɢ ɨɫɬɚɬɨɱɧɵɟ 

ɧɚɩɪɹɠɟɧɢɹ ɜ ɭɡɥɚɯ. ɇɚ ɪɢɫɭɧɤɚɯ (2.15-2.16) ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ 

ɪɚɫɱɟɬɨɜ ɩɪɢ ɄɁ ɧɚ ɲɢɧɚɯ 35ɤɜ ɩɨɞɫɬɚɧɰɢɢ ɫ. ȿɮɪɟɦɤɢɧɨ. 

 

Ɋɢɫɭɧɨɤ 2.15 Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɧɚɩɪɹɠɟɧɢɣ ɜ ɭɡɥɚɯ ɩɪɢ ɄɁ ɜ ɬɨɱɤɟ Ʉ1.1 

 

 

Ɋɢɫɭɧɨɤ 2.16 Ɋɟɡɭɥɶɬɚɬ ɪɚɫɱɟɬɚ ɬɨɤɨɜ ɜ ɢɫɬɨɱɧɢɤɟ 

 

Ⱦɥɹ ɩɪɨɜɟɪɤɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɪɚɫcɱɢɬɚɬɶ ɧɟ ɬɨɥɶɤɨ 

ɜɟɥɢɱɢɧɭ ɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɬɨɤɚ ɄɁ, ɧɨ ɢ ɡɧɚɱɟɧɢɹ ɭɞɚɪɧɨɝɨ 
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ɬɨɤɚ. ȼ RastrWin ɪɚɫɱɟɬ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɬɨɤɚ ɄɁ, ɩɨɫɬɨɹɧɧɨɣ 

ɜɪɟɦɟɧɢ ɡɚɬɭɯɚɧɢɹ Та эˍ. , ɭɞɚɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ 𝐾˖ˇ  ɢ ɜɪɟɦɹ ɨɬ ɧɚɱɚɥɚ ɄɁ ɞɨ ɩɨɹɜɥɟɧɢɹ ɭɞɚɪɧɨɝɨ ɬɨɤɚ 𝑡˖ˇ  ɪɟɚɥɢɡɨɜɚɧɨ ɜ 

RastrWin Ɇɚɤɪɨɫ. RastrWin Ɇɚɤɪɨɫ ɪɚɫɫɱɢɬɵɜɚɟɬ ɬɨɤɢ ɄɁ ɤɚɠɞɨɣ 

ɨɬɦɟɱɟɧɧɨɣ ɬɨɱɤɢ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ, ɭɞɚɪɧɵɣ ɬɨɤ ɨɩɪɟɞɟɥɹɟɦ ɩɨ 

ɮɨɪɦɭɥɟ:  

 

 𝑖˖ˇ = √ʹ ∙ ܫ̱ ˊ ∙ 𝐾˖ˇ,                                                                                (2.10) 

Ɉɩɪɟɞɟɥɢɦ ɭɞɚɪɧɵɣ ɬɨɤ ɞɥɹ ɬɨɱɤɢ 52 𝐾ଵ.ଵ: 
 𝑖˖ˇ = √ʹ ∙ Ͳ,͹Ͳͻ ∙ ͳ,Ͷ͸ͺ = ͳ,Ͷ͹ʹ. 
Ɉɩɪɟɞɟɥɢɦ ɭɞɚɪɧɵɣ ɬɨɤ ɞɥɹ ɬɨɱɤɢ 9 𝐾ଶ.ଵ: 
 𝑖˖ˇ = √ʹ ∙ ͳ,͸ͻ͸ ∙ ͳ,ͷͻͶ = ͵,ͺʹ͵. 
Ɉɩɪɟɞɟɥɢɦ ɭɞɚɪɧɵɣ ɬɨɤ ɞɥɹ ɬɨɱɤɢ 53 𝐾ଵ.ଶ: 
 𝑖˖ˇ = √ʹ ∙ Ͳ,͹Ͳͻ ∙ ͳ,ͷͺ = ͳ,ͷͺͶ. 
Ɉɩɪɟɞɟɥɢɦ ɭɞɚɪɧɵɣ ɬɨɤ ɞɥɹ ɬɨɱɤɢ 10 𝐾ଶ.ଶ: 
 𝑖˖ˇ = √ʹ ∙ ͳ,͸ͺͻ ∙ ͳ,͸ͺͻ = Ͷ,Ͳ͵Ͷ. 

 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɬɨɤɨɜ ɄɁ ɜɨ ɜɫɟɯ ɬɨɱɤɚɯ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 2.4. 

 

Ɍɚɛɥɢɰɚ 2.4 - Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɬɨɤɨɜ ɄɁ  
Ɇɟɫɬɨ ɤɨɪɨɬɤɨɝɨ 

ɡɚɦɵɤɚɧɢɹ 
Iɤɡ, ɤȺ 𝑖˖ˇ, ɤȺ Та эˍ.,ɫ 𝑡˖ˇ,ɫ 𝐾˖ˇ 

ɉɢɬɚɧɢɟ ɩɨ ɥɢɧɢɢ Ʌ1 
Ɍɨɱɤɚ 52 Ʉ1.1 0,709 1,472 0,012 0,0092 1,468 

Ɍɨɱɤɚ 9 Ʉ2.1 1,696 3,823 0,018 0,0094 1,594 

ɉɢɬɚɧɢɟ ɩɨ ɥɢɧɢɢ Ʌ2 

Ɍɨɱɤɚ53 Ʉ1.2 0,709 1,584 0,017 0,0094 1,58 

Ɍɨɱɤɚ10 Ʉ2.2 1,689 4,034 0,026 0,0096 1,689 

 

ȼ RastrWin ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɦɨɝɭɬ ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɟ ɬɨɥɶɤɨ ɜ 

ɬɚɛɥɢɱɧɨɣ ɮɨɪɦɟ, ɧɨ ɢ ɧɚ ɝɪɚɮɢɱɟɫɤɨɣ ɫɯɟɦɟ. ɉɭɧɤɬɢɪɨɦ ɢɡɨɛɪɚɠɟɧɵ 
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ɨɬɤɥɸɱɟɧɧɵɟ ɷɥɟɦɟɧɬɵ. ɇɚ ɝɪɚɮɢɱɟɫɤɨɣ ɫɯɟɦɟ ɜɨɡɥɟ ɤɚɠɞɨɣ ɜɟɬɜɢ 

ɨɬɨɛɪɚɠɚɸɬɫɹ ɬɨɤɢ ɄɁ ɢ ɰɜɟɬɨɦ ɩɨɤɚɡɚɧɵ ɨɬɤɥɨɧɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɩɪɹɦɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɨɦɢɧɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɧɚ 

ɪɢɫɭɧɤɟ (2.17-2.18): 

 

Ɋɢɫɭɧɨɤ 2.17 Ƚɪɚɮɢɱɟɫɤɚɹ ɫɯɟɦɚ ɩɪɢ ɄɁ ɜ ɬɨɱɤɟ Ʉ1.1 

 

 

Ɋɢɫɭɧɨɤ 2.18 Ƚɪɚɮɢɱɟɫɤɚɹ ɫɯɟɦɚ ɩɪɢ ɄɁ ɜ ɬɨɱɤɟ Ʉ2.1 
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2.2 Ɋɚɫɱɟɬ ɭɞɟɥɶɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɪɨɜɨɞ  
 

Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɜɨɡɞɭɲɧɚɹ ɥɢɧɢɹ ɧɚɞɟɠɧɨ ɪɚɛɨɬɚɥɚ ɜ ɟɫɬɟɫɬɜɟɧɧɵɯ 

ɭɫɥɨɜɢɹɯ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɟɫɬɢ ɪɚɫɱɟɬ ɭɞɟɥɶɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɪɨɜɨɞ ɨɬ 

ɜɥɢɹɧɢɹ ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ ɩɪɨɜɨɞɚ, ɨɬ ɜɟɫɚ ɝɨɥɨɥɟɞɚ, ɨɬ ɜɟɬɪɨɜɨɝɨ ɞɚɜɥɟɧɢɹ 

[4]. 

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]. 

ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɪɚɫɱёɬɚ ɩɪɨɜɨɞɨɜ ɢ ɬɪɨɫɨɜ 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɨɧɹɬɢɟ ɭɞɟɥɶɧɵɯ ɧɚɝɪɭɡɨɤ – ɷɬɨ ɧɚɝɪɭɡɤɢ, ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ 

ɩɪɨɜɨɞ ɢɥɢ ɬɪɨɫ, ɨɬɧɟɫёɧɧɵɟ ɤ ɟɞɢɧɢɰɟ ɞɥɢɧɵ ɢ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ 

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

ɜɟɪɬɢɤɚɥɶɧɵɟ ɧɚɝɪɭɡɤɢ (ɜɟɫ ɫɚɦɨɝɨ ɩɪɨɜɨɞɚ ɢ ɜɟɫ ɝɨɥɨɥёɞɚ) ɢ 

ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ (ɜɟɬɪɨɜɨɟ ɞɚɜɥɟɧɢɟ). ȼ ɪɟɡɭɥɶɬɚɬɟ ɷɬɢɯ ɧɚɝɪɭɡɨɤ ɜ ɦɟɬɚɥɥɟ 

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 (
ுˏ∙ˏˏమ).  

Ɉɩɪɟɞɟɥɢɦ ɭɞɟɥɶɧɭɸ ɧɚɝɪɭɡɤɭ ɨɬ ɜɟɫɚ ɫɨɛɫɬɜɟɧɧɨɝɨ ɩɪɨɜɨɞɚ – 𝛾ଵ , 

(
ுˏ∙ˏˏమ) ɩɨ ɮɨɪɦɭɥɟ 2.11. 

 𝛾ଵ = ௣ி0,                                                                                                     (2.11) 

 

ɝɞɟ    p – ɜɟɫ ɨɞɧɨɝɨ ɦɟɬɪɚ ɩɪɨɜɨɞɚ, H ܨ଴ – ɮɚɤɬɢɱɟɫɤɨɟ ɫɟɱɟɧɢɟ ɩɪɨɜɨɞɚ, ɦɦ2. 
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 𝛾ଵ = ସ,଻ଵଵଷ଺,ସଷ = ͵Ͷ,ͷ ⋅ ͳͲ−ଷ. 
 

Ɉɩɪɟɞɟɥɢɦ ɭɞɟɥɶɧɭɸ ɧɚɝɪɭɡɤɭ ɨɬ ɜɟɫɚ ɝɨɥɨɥɟɞɚ ɧɚ ɩɪɨɜɨɞɟ 𝛾ଶ, ɢɫɯɨɞɹ 

ɢɡ ɭɫɥɨɜɢɹ, ɱɬɨ ɝɨɥɨɥɟɞɧɵɟ ɨɬɥɨɠɟɧɢɹ ɢɦɟɸɬ ɮɨɪɦɭ ɰɢɥɢɧɞɪɚ ɩɥɨɬɧɨɫɬɶɸ g଴ = ͻ ⋅ ͳͲ−ଷ, ʜ/ሺˏ ⋅ ˏˏଶሻ ɩɨ ɮɨɪɦɭɥɟ 2.12. 

 𝛾ଶ = 𝑔0⋅𝜋⋅஼೘𝑎𝑥⋅ሺ𝑑+஼೘𝑎𝑥ሻ⋅௞೙ ⋅௞𝑝⋅௞𝑓⋅௞𝑑ி0 ,                                                         (2.12)
   

 

 

ɝɞɟ    Cmax – ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɨɥɳɢɧɚ ɫɬɟɧɤɢ ɝɨɥɨɥɟɞɚ, ɦɦ; ܨ଴ – ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɩɪɨɜɨɞɚ, ɦɦ2; 

d – ɞɢɚɦɟɬɪ ɩɪɨɜɨɞɚ, ɦɦ; 

kn – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ, ɩɪɢɧɢɦɚɟɦɵɣ 

ɪɚɜɧɵɦ: 1,0 – ɞɥɹ ȼɅ ɞɨ 220 ɤȼ; 

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. 

 𝛾ଶ = ͻ ⋅ ͳͲ−ଷ ⋅ ͵,ͳͶ ⋅ ʹͲ ⋅ ሺͳͷ,ʹ + ʹͲሻ ⋅ ͳ ⋅ ͳ ⋅ ͳ,͸ ⋅ Ͳ,ͷͳ͵͸,Ͷ͵ = ͳͳ͹,Ͳ͵ ⋅ ͳͲ−ଷ.
 

 

Ɉɩɪɟɞɟɥɢɦ ɭɞɟɥɶɧɭɸ ɧɚɝɪɭɡɤɭ ɨɬ ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ ɩɪɨɜɨɞɚ ɢ ɜɟɫɚ 

ɝɨɥɨɥɟɞɚ – 𝛾ଷ, ( ுˏ∙ˏˏమ) ɩɨ ɮɨɪɦɭɥɟ 2.13. 

 𝛾ଷ = 𝛾ଵ + 𝛾ଶ,                                                                                           (2.13) 

ɝɞɟ    𝛾ଵ– ɭɞɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɨɬ ɜɟɫɚ ɫɨɛɫɬɜɟɧɧɨɝɨ ɩɪɨɜɨɞɚ, ɇ/(ɦ·ɦɦ2);  𝛾ଶ– ɭɞɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɨɬ ɜɟɫɚ ɝɨɥɨɥɟɞɚ ɧɚ ɩɪɨɜɨɞɟ, ɇ/(ɦ·ɦɦ2).  
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 γଷ = ሺ͵Ͷ,ͷ + ͳͳ͹,Ͳ͵ሻ ⋅ ͳͲ−ଷ = ͳͷͳ,ͷ ⋅ ͳͲ−ଷ. 
 

Ɉɩɪɟɞɟɥɢɦ ɭɞɟɥɶɧɭɸ ɧɚɝɪɭɡɤɭ ɨɬ ɞɚɜɥɟɧɢɹ ɜɟɬɪɚ, ɞɟɣɫɬɜɭɸɳɟɝɨ 

ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨ ɩɪɨɜɨɞɭ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɝɨɥɨɥɟɞɚ – 𝛾ସ, ( ுˏ∙ˏˏమ) ɩɨ ɮɨɪɦɭɥɟ 

2.14. 

 𝛾ସ = 𝑎⋅஼𝑥⋅௤⋅𝑑ி0 ,                                                                                            (2.14) 

 

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

ɦɟɧɶɲɟ 20 ɦɦ ɢ ɫɜɨɛɨɞɧɵɯ ɨɬ ɝɨɥɨɥёɞɚ ɩɪɨɜɨɞɨɜ; 𝑞 - ɫɤɨɪɨɫɬɧɨɣ ɧɚɩɨɪ ɜɟɬɪɚ 𝑞 = ͷͲ ˍˆ/ˏଶ, ɛɟɪёɦ ɢɡ ɬɚɛɥɢɰɵ (Ʉɪɸɤɨɜ, 

ɫɬɪ.25) [7]; 

ɂɧɬɟɪɩɨɥɹɰɢɹ 𝑎 = Ͳ,͹ͺ͵ ɬɚɤɠɟ ɛɟɪɟɬɫɹ ɢɡ ɬɚɛɥɢɰɟ (Ʉɪɸɤɨɜ, ɫɬɪ.20) [7]. 

 𝛾ସ = ଴,଻଼ଷ⋅ଵ,ଶ⋅ହ଴⋅ଵହ,ଶ⋅ଵ଴−యଵଷ଺,ସଷ = ͷʹ,͵ ⋅ ͳͲ−ଷ.  
 

Ɉɩɪɟɞɟɥɢɦ ɭɞɟɥɶɧɭɸ ɧɚɝɪɭɡɤɭ ɨɬ ɞɚɜɥɟɧɢɹ ɜɟɬɪɚ, ɞɟɣɫɬɜɭɸɳɟɝɨ 

ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨ, ɩɪɢ ɧɚɥɢɱɢɢ ɝɨɥɨɥɟɞɚ – 𝛾ହ, ( ுˏ∙ˏˏమ) ɩɨ ɮɨɪɦɭɥɟ 2.15. 

 𝛾ହ = 𝑎⋅஼𝑥⋅௤ሺ𝑑+ଶ஼೘𝑎𝑥ሻி0 ,                                                                               (2.15) 

 

ɝɞɟ    ɂɧɬɟɪɩɨɥɹɰɢɹ ɩɪɢ ɝɨɥɨɥɟɞɟ 𝑎 = ͳ ɛɟɪɟɬɫɹ ɢɡ ɬɚɛɥɢɰɟ (Ʉɪɸɤɨɜ, ɫɬɪ.20) 

[7]; 𝑞 - ɫɤɨɪɨɫɬɧɨɣ ɧɚɩɨɪ ɜɟɬɪɚ 𝑞 = ͷͲ ˍˆ/ˏଶ. 
 

 𝛾ହ = ଵ⋅ଵ,ଶ⋅଴,ଶହ⋅ହ଴⋅ሺଵହ,ଶ+ଶ⋅ଶ଴ሻଵଷ଺,ସଷ ⋅ ͳͲ−ଷ = ͸Ͳ,͹ ⋅ ͳͲ−ଷ.
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Ɉɩɪɟɞɟɥɢɦ ɭɞɟɥɶɧɭɸ ɧɚɝɪɭɡɤɭ ɨɬ ɞɚɜɥɟɧɢɹ ɜɟɬɪɚ ɢ ɜɟɫɚ ɩɪɨɜɨɞɚ ɛɟɡ 

ɝɨɥɨɥɟɞɚ – 𝛾଺, ( ுˏ∙ˏˏమ) ɩɨ ɮɨɪɦɭɥɟ 2.16. 

 𝛾଺ = √𝛾ଵଶ + 𝛾ସଶ,                                                                                       (2.16) 

 

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

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

 

 𝛾଺ = √͵Ͷ, ͷଶ + ͷʹ,͵ଶ ⋅ ͳͲ−ଷ = ͸ʹ,͹ ⋅ ͳͲ−ଷ. 
 

Ɉɩɪɟɞɟɥɢɦ ɭɞɟɥɶɧɭɸ ɧɚɝɪɭɡɤɭ ɨɬ ɞɚɜɥɟɧɢɹ ɜɟɬɪɚ ɢ ɜɟɫɚ ɩɪɨɜɨɞɚ, 

ɩɨɤɪɵɬɨɝɨ ɝɨɥɨɥɟɞɨɦ – 𝛾଻, ( ுˏ∙ˏˏమ) ɩɨ ɮɨɪɦɭɥɟ 2.17. 

 𝛾଻ = √𝛾ଷଶ + 𝛾ହଶ,                                                                                       (2.17) 

 

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

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

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

 

 𝛾଻ = √ͳͷͳ,ͷଶ + ͸Ͳ,͹ଶ ⋅ ͳͲ−ଷ = ͳ͸͵,ʹ ⋅ ͳͲ−ଷ.  
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3 ɉɪɚɤɬɢɱɟɫɤɚɹ ɱɚɫɬɶ 

 

3.1 ȼɵɛɨɪ ɢɡɨɥɹɬɨɪɨɜ ɢ ɥɢɧɟɣɧɨɣ ɚɪɦɚɬɭɪɵ 

 

3.1.1 ȼɵɛɨɪ ɢɡɨɥɹɬɨɪɨɜ 

 

ɇɚ 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 гG ɢ 

ɫɚɦɨɣ ɝɢɪɥɹɧɞɵ иG . ȼɟɫ ɝɢɪɥɹɧɞɵ ɩɪɢɧɢɦɚɟɬɫɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ. 

Ɋɚɫɱɟɬɧɵɟ ɭɫɥɨɜɢɹ ɞɥɹ ɜɵɛɨɪɚ ɬɢɩɚ ɢɡɨɥɹɬɨɪɨɜ ɜ ɩɨɞɜɟɫɧɨɣ ɝɢɪɥɹɧɞɟ 

ɢɦɟɟɬ ɜɢɞ: 

 {ʹ,ͷ ⋅ ሺܩɝ + ɢሻܩ ൑ эɦ,ͷ,Ͳܩ ⋅ ሺܩɩ + ɢሻܩ ൑  эɦ,                                                                              (3.1)ܩ

 

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

иG  – ɧɚɝɪɭɡɤɚ ɧɚ ɢɡɨɥɹɬɨɪ ɨɬ ɜɟɫɚ ɝɢɪɥɹɧɞɵ; 

ɩG   – ɧɚɝɪɭɡɤɚ ɧɚ ɢɡɨɥɹɬɨɪ ɨɬ ɜɟɫɚ ɩɪɨɜɨɞɚ; 

эмG  – ɪɚɡɪɭɲɚɸɳɚɹ ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɚɹ ɧɚɝɪɭɡɤɚ. 

 

ɇɨɪɦɚɬɢɜɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɢɡɨɥɹɬɨɪ ɨɬ ɜɟɫɚ ɩɪɨɜɨɞɚ ɛɟɡ ɝɨɥɨɥɟɞɚ, Н : 

ɩܩ  = 𝛾ଵ ⋅ ܨ ⋅ ݈ɜеɫ,                                                                                        (3.2) 

ɩܩ  = ͵Ͷ,ͷ ⋅ ͳͲ−ଷ ⋅ ͳ͵͸,Ͷ͵ ⋅ ʹ͸ͳ = ͳʹʹͺ,ͷ. 
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ɇɨɪɦɚɬɢɜɧɚɹ ɧɚɝɪɭɡɤɚ ɨɬ ɜɟɫɚ ɩɪɨɜɨɞɚ, ɩɨɤɪɵɬɨɝɨ ɝɨɥɨɥɟɞɨɦ ɩɪɢ 

ɜɟɬɪɟ, Н : 

ɝܩ  = 𝛾଻ ⋅ ܨ ⋅ ݈ɜеɫ,                                                                                        (3.3) 

 

ˆܩ  = ͳ͸͵,ʹ ⋅ ͳͲ−ଷ ⋅ ͳ͵͸,Ͷ͵ ⋅ ʹ͸ͳ = ͷͺͳͳ,͵. 
 

Ɉɩɪɟɞɟɥɹɟɬɫɹ ɧɚɝɪɭɡɤɚ ɧɚ ɢɡɨɥɹɬɨɪɵ ɩɨɞɞɟɪɠɢɜɚɸɳɢɯ ɝɢɪɥɹɧɞ, Н : 

 

 {ʹ,ͷ ⋅ ሺͷͺͳͳ,͵ + ͶͲͲሻ = ͳͷͷʹͺ,͵,ͷ,Ͳ ⋅ ሺͳʹʹͺ,ͷ + ͶͲͲሻ = ͺͳͶʹ,ͷ,  

 

Ⱦɥɹ ɩɨɞɞɟɪɠɢɜɚɸɳɟɣ ɝɢɪɥɹɧɞɵ ɜɵɛɢɪɚɟɦ ɢɡɨɥɹɬɨɪ ɉɋ-70ȿ ɫ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ, ɩɪɢɜɟɞɟɧɧɵɦɢ ɜ ɬɚɛɥɢɰɟ 3.1, ɫ ɪɚɡɪɭɲɚɸɳɟɣ 

ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɨɣ ɧɚɝɪɭɡɤɨɣ 70000 :Н  ͳͷͷʹͺ,͵ < 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 
ɢɡɨɥɹɰɢɨɧ
ɧɨɣ ɞɟɬɚɥɢ, 

D, ɦɦ 

ɋɬɪɨɢɬɟɥɶ
ɧɚɹ 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 
 

Ɉɩɪɟɞɟɥɹɟɬɫɹ ɱɢɫɥɨ ɢɡɨɥɹɬɨɪɨɜ ɜ ɩɨɞɞɟɪɠɢɜɚɸɳɟɣ ɝɢɪɥɹɧɞɟ ɩɨ 

ɮɨɪɦɭɥɟ [6]: 𝑛 ൒ 𝜆эɮ⋅௎ɧɚɢɛ௟эɮ ,                                                                                              (3.4) 
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ɝɞɟ    𝑈ɧɚɢɛ = ͳ,ͳͷ ⋅ 𝑈ɧɨɦ;                                                                                    (3.5) 𝜆эɮ – ɧɨɪɦɢɪɨɜɚɧɧɚɹ ɭɞɟɥɶɧɚɹ ɞɥɢɧɚ ɩɭɬɢ ɭɬɟɱɤɢ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɬɚɛɥ. 5.2 [14], ɫɬɟɩɟɧɶ ɡɚɝɪɹɡɧɟɧɢɹ II : 𝜆эɮ = ʹ,͵ͷɫɦ/кВ = ʹ͵,ͷɦɦ/кВ; ݈эɮ – ɷɮɮɟɤɬɢɜɧɚɹ ɞɥɢɧɚ ɩɭɬɢ ɭɬɟɱɤɢ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 3.6.  

 ݈эɮ = ௟ɭɬ௞ ,                                                                                                     (3.6) 

 

ɝɞɟ k – ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ(ɤɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɡɨɥɹɬɨɪɚ). 

 ݇ = ͳ + Ͳ,ͷ ቀ௟ɭɬ஽ − ͳቁ,                                                                               (3.7) 

 

ɝɞɟ     ݈ ɭɬ – ɞɥɢɧɚ ɩɭɬɢ ɭɬɟɱɤɢ; 𝐷 – ɞɢɚɦɟɬɪ ɬɚɪɟɥɤɢ ɢɡɨɥɹɬɨɪɨɜ. 

 

 ݇ = ͳ + Ͳ,ͷ ቀଷ଴ଷଶହହ− ͳቁ = ͳ,Ͳͻ; 
 

 ݈эɮ = ଷ଴ଷଵ,଴ଽ = ʹ͹͸,
 

 

 𝑛 = ଶଷ,ହ⋅ସ଴,ଶହଶ଻଺ = ͵,ͷ. 
 

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, ɇ: 
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{  
  ʹ,ͷ ⋅ √ሺ𝜎ʹ ቀ ɝீଶ + ɢቁଶ𝛾௠𝑎𝑥эɦܩ

͸,Ͳ ⋅ √ሺ𝜎𝑡ɫɪ ⋅ ሻଶܨ + ቀ ɩீଶ + ɢቁଶܩ ൑  эɦ,                                                   (3.8)ܩ

 

 { 
 ʹ,ͷ ⋅ √ሺͳ͵ͷ ⋅ ͳ͵͸,Ͷ͵ሻଶ + ቀହ଼ଵଵ,ଷଶ + ͶͲͲቁଶ = Ͷ͸͹ͺͲ,ͻ,͸,Ͳ ⋅ √ሺ͸͹ ⋅ ͳ͵͸,Ͷ͵ሻଶ + ቀଵଶଶ଼,ହଶ + ͶͲͲቁଶ = ͷͷͳͺͳ,ͷ.  

 

Ⱦɥɹ ɧɚɬɹɠɧɨɣ ɝɢɪɥɹɧɞɵ, ɤɚɤ ɢ ɞɥɹ ɩɨɞɞɟɪɠɢɜɚɸɳɟɣ ɝɢɪɥɹɧɞɵ 

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

3.1, ɫ ɪɚɡɪɭɲɚɸɳɟɣ ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɨɣ ɧɚɝɪɭɡɤɨɣ 70000 ɇ: Ͷ͸͹ͺͲ,ͻ < 70000, ͷͷͳͺͳ,ͷ < 70000, 

ɬ.ɟ. ɭɫɥɨɜɢɹ ɜɵɩɨɥɧɹɸɬɫɹ. 

Ɉɩɪɟɞɟɥɹɟɦ ɱɢɫɥɨ ɢɡɨɥɹɬɨɪɨɜ ɜ ɧɚɬɹɠɧɨɣ ɝɢɪɥɹɧɞɟ: 

 

 ݇ = ͳ + Ͳ,ͷ ቀଷ଴ଷଶହହ− ͳቁ = ͳ,Ͳͻ, 
 

 ݈эɮ = ଷ଴ଷଵ,଴ଽ = ʹ͹͸,
 

 

 𝑛 = ଶଷ,ହ⋅ସ଴,ଶହଶ଻଺ = ͵,ͷ. 
 

ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɨɤɪɭɝɥɹɟɬɫɹ ɞɨ ɱɟɬɵɪɟɯ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɢɫɥɨ 

ɢɡɨɥɹɬɨɪɨɜ ɜ ɧɚɬɹɠɧɨɣ ɝɢɪɥɹɧɞɟ ɫɨɫɬɚɜɢɬ ɱɟɬɵɪɟ ɲɬɭɤɢ. 
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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: 

1.Ɂɚɠɢɦɵ, ɤɨɬɨɪɵɟ ɫɥɭɠɚɬ ɞɥɹ ɤɪɟɩɥɟɧɢɹ ɩɪɨɜɨɞɨɜ; 

2.ɋɰɟɩɧɚɹ ɚɪɦɚɬɭɪɚ – ɫɥɭɠɢɬ ɞɥɹ ɤɪɟɩɥɟɧɢɹ ɜɟɪɯɧɟɝɨ ɢɡɨɥɹɬɨɪɚ ɤ 

ɬɪɚɜɟɪɫɟ ɢ ɧɢɠɧɟɝɨ ɢɡɨɥɹɬɨɪɚ ɤ ɡɚɠɢɦɭ; 

3.ɋɨɟɞɢɧɢɬɟɥɶɧɚɹ ɚɪɦɚɬɭɪɚ – ɫɥɭɠɢɬ ɞɥɹ ɫɨɟɞɢɧɟɧɢɹ ɨɬɞɟɥɶɧɵɯ ɤɭɫɤɨɜ 

ɩɪɨɜɨɞɚ ɞɪɭɝ ɫ ɞɪɭɝɨɦ; 

4.Ɋɚɫɩɨɪɤɢ – ɫɥɭɠɚɬ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨɣ ɤɨɧɮɢɝɭɪɚɰɢɢ 

ɩɪɨɜɨɞɨɜ ɜ ɪɚɫɳɟɩɥёɧɧɨɣ 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 [4]. Ⱦɥɹ ɜɵɛɨɪɚ ɷɥɟɦɟɧɬɨɜ ɚɪɦɚɬɭɪɵ ɢɫɩɨɥɶɡɭɸɬ ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ 

ɩɪɨɱɧɨɫɬɢ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ ɜ ɭɫɥɨɜɢɹɯ ɝɨɥɨɥɟɞɚ ɢ ɜɟɬɪɚ ɪɚɜɧɵɣ 2,5 [6]. 

ȼɵɛɨɪ ɚɪɦɚɬɭɪɵ ɞɥɹ ɩɨɞɞɟɪɠɢɜɚɸɳɟɣ ɝɢɪɥɹɧɞɵ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ 

ɜɵɪɚɠɟɧɢɸ, ɇ: 

 ʹ,ͷ ⋅ ሺܩɝ + ɢሻܩ ൑  ɪ,                                                                                  (3.9)ܩ

 

 ʹ,ͷ ⋅ ሺͷͺͳͳ,͵ + ͶͲͲሻ = ͳͷͷʹͺ. 
 

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. 
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Ɍɚɛɥɢɰɚ 3.2 – ɉɨɞɞɟɪɠɢɜɚɸɳɢɣ ɡɚɠɢɦ ɉȽɇ-3-5 

L, ɦɦ H, ɦɦ H1, ɦɦ d, ɦɦ A, ɦɦ ȼɟɫ, ɤɝ Ɋɚɡɪɭɲɚɸɳɚɹ ɧɚɝɪɭɡɤɚ, кН  
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
г

и ɪ
G

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

 

 ʹ,ͷ ⋅ √ሺͳ͵ͷ ⋅ ͳ͵͸,Ͷ͵ሻଶ + ቀହ଼ଵଵ,ଷଶ + ͶͲͲቁଶ = Ͷ͸͹ͺͲ,ͻ.
 

 

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. 
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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.ɮܩ  = 𝑛 ⋅ ɢɡܩ +  ɚɪɦ,                                                                            (3.11)ܩ

 

ɝɞɟ    ܩɢɡ – ɜɟɫ ɨɞɧɨɝɨ ɢɡɨɥɹɬɨɪɚ; ܩɚɪɦ – ɫɭɦɦɚɪɧɵɣ ɜɟɫ ɷɥɟɦɟɧɬɨɜ ɚɪɦɚɬɭɪɵ. 

 𝜆ɝɢɪ.ɮ = 𝑛 ⋅ ɢɡܪ +   ɚɪɦ,                                                                            (3.12)ܪ

 

ɝɞɟ    ܪɢɡ –ɜɵɫɨɬɚ ɨɞɧɨɝɨ ɢɡɨɥɹɬɨɪɚ; ܪɚɪɦ – ɫɭɦɦɚɪɧɚɹ ɜɵɫɨɬɚ ɷɥɟɦɟɧɬɨɜ ɚɪɦɚɬɭɪɵ. 

 

ɝɢɪ.ɮܩ  = Ͷ ⋅ ͵Ͷ + ͳͳ + ͺ + ͵ + ͸,͹ = ͳ͸ͷɇ, 

 

 𝜆ɝɢɪ.ɮ = Ͷ ⋅ ͳʹ͹ + ͸͹ + ͺʹ + ͻͻ,Ͷ + ͻ͸,ͷ = ͺͷʹ,ͻɦɦ ≈ Ͳ,ͺͷ͵ɦ. 
 

3.2 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɉɋ 35/10 

 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɥɚɧɚɦɢ ɩɨɞɤɥɸɱɟɧɢɹ ɪɟɡɟɪɜɧɨɝɨ ɩɢɬɚɧɢɹ ɋ. 

Ʉɨɦɦɭɧɚɪ ɤ ɋ. ȿɮɪɟɦɤɢɧɨ ɢ ɛɭɞɭɳɟɦɭ ɪɚɡɜɢɬɢɸ ɩɨɬɪɟɛɢɬɟɥɟɣ ɋ. 

ȿɮɪɟɦɤɢɧɨ ɩɥɚɧɢɪɭɟɬɫɹ ɭɫɬɚɧɨɜɢɬɶ ɉɋ 35/10. ɍɤɚɡɚɧɧɵɣ ɩɨɬɪɟɛɢɬɟɥɶ 

ɨɬɧɨɫɢɬɫɹ ɤ II  ɢ III  ɤɚɬɟɝɨɪɢɢ ɧɚɞɟɠɧɨɫɬɢ. Ⱦɚɧɧɵɟ ɧɚɝɪɭɡɨɤ ɧɚɦ 

ɩɪɟɞɨɫɬɚɜɢɥɢ ɜ ɤɨɦɩɚɧɢɢ ɆɊɋɄ ɋɢɛɢɪɢ.  

ɍɱɢɬɵɜɚɹ, ɱɬɨ ɜ ɫ. ȿɮɪɟɦɤɢɧɨ ɟɫɬɶ ɩɨɬɪɟɛɢɬɟɥɢ II  ɤɚɬɟɝɨɪɢɢ 

ɧɚɞɟɠɧɨɫɬɢ ɧɟɨɛɯɨɞɢɦɚ ɭɫɬɚɧɨɜɤɚ ɞɜɭɯ-ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɣ ɩɨɞɫɬɚɧɰɢɢ [11]. 
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ɋɨɝɥɚɫɧɨ ɬɪɟɛɨɜɚɧɢɹɦ ɉȺɈ «ɆɊɋɄ  ɋɢɛɢɪɢ» ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 

ɞɨɥɠɧɚ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɭɫɥɨɜɢɸ ɩɨɞɤɥɸɱɟɧɢɹ ɩɨ ɫɯɟɦɟ N-1. 

 ɋɢɥɨɜɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɧɟɨɛɯɨɞɢɦɨ ɜɵɛɢɪɚɬɶ ɩɨ ɫɩɪɚɜɨɱɧɢɤɭ, 

ɨɫɧɨɜɵɜɚɹɫɶ ɧɚ ɦɨɳɧɨɫɬɶ ɩɨɬɪɟɛɢɬɟɥɟɣ ɢ ɤɥɚɫɫ ɬɪɟɛɭɟɦɵɯ ɧɚɩɪɹɠɟɧɢɣ[3]. 

ɋɨɝɥɚɫɧɨ ɞɚɧɧɵɦ ɤɨɧɬɪɨɥɶɧɵɯ ɡɚɦɟɪɨɜ (ɨɬ ɞɟɤɚɛɪɹ 2019 ɝɨɞɚ) ɩɨɥɧɚɹ 

ɦɨɳɧɨɫɬɶ ɩɨɬɪɟɛɢɬɟɥɟɣ, ɩɢɬɚɸɳɢɯɫɹ ɨɬ ɫɟɬɢ 10 ɤȼ ɪɚɜɧɚ 842 ɤȼȺ. 

Ɇɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 𝑆் = ௌ𝐾ʞ ,             (3.13) 

 

ɝɞɟ    SɌ – ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɤȼȺ; 

S – ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ ɩɨɬɪɟɛɢɬɟɥɟɣ, ɤȼȺ, ɩɪɢɧɢɦɚɟɬɫɹ S = 842 ɤȼȺ; 

Ʉɉ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɝɪɭɡɤɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ (Ʉ = 1,4). 

 

 𝑆்ଵ = 𝑆Тଶ = ଼ସଶଵ,ସ  = ͸Ͳʹ. 
 

ɂɡ ɫɩɪɚɜɨɱɧɢɤɚ ɜɵɛɢɪɚɟɬɫɹ ɞɜɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɢɩɚ ɌɆɇ-1000/35/10. 

 

Ɍɚɛɥɢɰɚ 3.7 ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɌɆɇ-1000/35/10 

Ɍɢɩ (ɦɨɳɧɨɫɬɶ) Uȼɇ, ɤȼ Uɇɇ, ɤȼ Ɋɏɏ, ɤȼɬ ɊɄɁ, ɤȼɬ UɄ% Iɏɏ% 

ɌɆɇ-
1000/35/10 

35 10,5 2 11,6 6,5 1,4 

 

Ɍɚɛɥɢɰɚ 3.8 Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌɆɇ-1000/35/10. 

Ⱦɥɢɧɚ, ɦ ɒɢɪɢɧɚ, ɦ ȼɵɫɨɬɚ, ɦ Ɇɚɫɫɚ ɦɚɫɥɚ, ɤɝ Ɇɚɫɫɚ ɩɨɥɧɚɹ, ɤɝ 
3,7 1,55 3,6 2650 7000 
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ȼɵɛɨɪ ɫɯɟɦɵ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɩɨɞɫɬɚɧɰɢɢ. 

ɉɪɢɟɦɧɢɤɢ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɩɨɞɫɬɚɧɰɢɣ ɩɨ ɫɬɟɩɟɧɢ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ 

ɞɟɥɹɬɫɹ ɧɚ 3 ɝɪɭɩɩɵ [3]: 

ɉɟɪɜɚɹ ɝɪɭɩɩɚ – ɩɪɢɟɦɧɢɤɢ, ɨɬɤɥɸɱɟɧɢɟ ɤɨɬɨɪɵɯ ɩɪɢɜɨɞɢɬ ɤ 

ɧɚɪɭɲɟɧɢɸ ɧɨɪɦɚɥɶɧɨɝɨ ɪɟɠɢɦɚ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɤ ɱɚɫɬɢɱɧɨɦɭ ɢɥɢ ɩɨɥɧɨɦɭ 

ɨɬɤɥɸɱɟɧɢɸ ɢɥɢ ɤ ɚɜɚɪɢɹɦ ɫ ɩɨɜɪɟɠɞɟɧɢɟɦ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. Ⱦɥɹ 

ɩɢɬɚɧɢɹ ɷɥɟɤɬɪɨɩɪɢɟɦɧɢɤɨɜ ɩɟɪɜɨɣ ɤɚɬɟɝɨɪɢɢ ɧɟɨɛɯɨɞɢɦɨ ɢɦɟɬɶ ɞɜɚ 

ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɫ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɜɤɥɸɱɟɧɢɟɦ ɪɟɡɟɪɜɚ. 

ȼɬɨɪɚɹ ɝɪɭɩɩɚ - ɩɪɢɟɦɧɢɤɢ, ɨɬɤɥɸɱɟɧɢɟ ɤɨɬɨɪɵɯ ɞɨɩɭɫɬɢɦɨ ɧɚ 20-40 

ɦɢɧɭɬ ɞɥɹ ɩɨɞɫɬɚɧɰɢɣ ɫ ɞɟɠɭɪɧɵɦ ɩɟɪɫɨɧɚɥɨɦ ɢɥɢ ɞɨ ɩɪɢɟɡɞɚ 

ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ, ɟɫɥɢ ɞɟɠɭɪɧɨɝɨ ɧɚ ɩɨɞɫɬɚɧɰɢɢ ɧɟɬ. 

ȼɨɫɫɬɚɧɨɜɥɟɧɢɟ ɩɢɬɚɧɢɹ ɭ ɩɪɢɟɦɧɢɤɨɜ ɷɬɨɣ ɝɪɭɩɩɵ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 

ɜɪɭɱɧɭɸ. 

Ɍɪɟɬɶɹ ɝɪɭɩɩɚ – ɩɪɢɟɦɧɢɤɢ, ɨɬɤɥɸɱɟɧɢɟ ɤɨɬɨɪɵɯ ɞɨɩɭɫɬɢɦɨ ɧɚ ɛɨɥɟɟ 

ɞɥɢɬɟɥɶɧɨɟ ɜɪɟɦɹ. 

ɉɨ ɪɟɠɢɦɭ ɜɤɥɸɱɟɧɢɹ ɜ ɪɚɛɨɬɭ ɷɥɟɤɬɪɨɩɪɢɟɦɧɢɤɢ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 

ɩɨɞɫɬɚɧɰɢɣ ɪɚɡɞɟɥɹɸɬɫɹ (ɪɢɫɭɧɨɤ 3.1): 

1. ɉɨɫɬɨɹɧɧɨ ɜɤɥɸɱɟɧɧɵɟ ɜ ɫɟɬɶ (ɜ ɬɨɦ ɱɢɫɥɟ ɰɟɩɢ ɭɩɪɚɜɥɟɧɢɹ ɢ 

ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ); 

2. ȼɤɥɸɱɟɧɧɵɟ ɩɟɪɢɨɞɢɱɟɫɤɢ (ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ 

ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ); 

3. ȼɤɥɸɱɟɧɧɵɟ ɜɨ ɜɪɟɦɹ ɪɟɦɨɧɬɨɜ. 
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Ɋɢɫɭɧɨɤ 3.1 – ɋɯɟɦɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɩɨɞɫɬɚɧɰɢɢ 

 

1. Ɉɛɨɝɪɟɜ ɩɪɢɜɨɞɨɜ ɜɵɤɥɸɱɚɬɟɥɟɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɢ ɫɟɤɰɢɨɧɧɨɝɨ 

ɜɵɤɥɸɱɚɬɟɥɹ 35 ɤȼ. 

2. Ɉɫɜɟɳɟɧɢɟ ɨɬɤɪɵɬɨɝɨ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ 35 ɤȼ. 

3. Ɉɫɜɟɳɟɧɢɟ, ɨɛɨɝɪɟɜ ɡɚɤɪɵɬɨɝɨ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ 10 ɤȼ.  

4. Ɉɫɜɟɳɟɧɢɟ, ɨɛɨɝɪɟɜ ɦɨɧɬɟɪɫɤɨɝɨ ɩɭɧɤɬɚ. 

5. ɉɨɞɡɚɪɹɞɧɨ-ɡɚɪɹɞɧɵɣ ɚɝɪɟɝɚɬ. 

6. ɉɨɞɨɝɪɟɜ ɲɤɚɮɨɜ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɩɪɢɜɨɞɨɜ, ɲɤɚɮɨɜ ɡɚɠɢɦɨɜ. 

 

3.2.1 ȼɵɛɨɪ ɜɵɤɥɸɱɚɬɟɥɟɣ ɞɥɹ ɰɟɩɟɣ 35 ɢ 10ɤȼ 

 

ȼɵɤɥɸɱɚɬɟɥɢ ɹɜɥɹɸɬɫɹ ɨɫɧɨɜɧɵɦɢ ɤɨɦɦɭɬɚɰɢɨɧɧɵɦɢ ɚɩɩɚɪɚɬɚɦɢ ɢ 

ɫɥɭɠɚɬ ɞɥɹ ɨɬɤɥɸɱɟɧɢɹ ɢ ɜɤɥɸɱɟɧɢɹ ɰɟɩɟɣ ɜ ɪɚɡɥɢɱɧɵɯ ɪɟɠɢɦɚɯ ɪɚɛɨɬɵ. 

ɇɚɢɛɨɥɟɟ ɨɬɜɟɬɫɬɜɟɧɧɨɣ ɨɩɟɪɚɰɢɟɣ ɹɜɥɹɟɬɫɹ ɨɬɤɥɸɱɟɧɢɟ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ 

ɡɚɦɵɤɚɧɢɹ ɢ ɜɤɥɸɱɟɧɢɟ ɩɪɢ ɫɪɚɛɚɬɵɜɚɧɢɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɨɜɬɨɪɧɨɝɨ 

ɜɤɥɸɱɟɧɢɹ ɢɥɢ ɪɭɱɧɨɝɨ ɨɩɪɨɛɨɜɚɧɢɹ ɨɩɟɪɚɬɢɜɧɵɦ ɩɟɪɫɨɧɚɥɨɦ ɧɚ 

ɫɭɳɟɫɬɜɭɸɳɟɟ ɤɨɪɨɬɤɨɟ ɡɚɦɵɤɚɧɢɟ. 

ȼɵɛɨɪ ɜɵɤɥɸɱɚɬɟɥɟɣ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɫɥɟɞɭɸɳɢɦ ɩɚɪɚɦɟɬɪɚɦ [15]: 
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     ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɭɫɬɚɧɨɜɤɢ – Uɭɫɬ ≤ Uɧ; 

ɩɨ ɞɥɢɬɟɥɶɧɨɦɭ ɬɨɤɭ – Iɪɚɛ.max ≤ Iɧ; 

ɩɪɨɜɟɪɤɚ ɧɚ ɷɥɟɤɬɪɨɞɢɧɚɦɢɱɟɫɤɭɸ ɩɪɨɱɧɨɫɬɶ I″ ≤ Iɞɢɧ; ίɍ ≤ ίɞɢɧ; 

ɧɚ ɬɟɪɦɢɱɟɫɤɭɸ ɫɬɨɣɤɨɫɬɶ – ȼɄ = Iɤɡ
2 · tɌ; 

 

ВК = кɡଶܫ · 𝑡Т,            (3.14) 

 

ɝɞɟ    ȼɄ - ɬɟɩɥɨɜɨɣ ɢɦɩɭɥɶɫ, ɤȺ2· ɫ; 

Iɤɡ - ɬɨɤ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ ɚɩɩɚɪɚɬɚ, ɤȺ; 

tɌ - ɜɪɟɦɹ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ, ɫ. 

Ɍɟɩɥɨɜɨɣ ɢɦɩɭɥɶɫ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

ВК = кɡଶܫ · ሺ𝑡ɈТК + Т𝛢ሻ,           (3.15) 

 

ɝɞɟ    tɨɬɤ - ɜɪɟɦɹ ɨɬɤɥɸɱɟɧɢɹ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ, ɫ; 

ɌȺ - ɩɨɫɬɨɹɧɧɚɹ ɜɪɟɦɟɧɢ ɰɟɩɢ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ, ɫ. 

ȼɪɟɦɹ ɨɬɤɥɸɱɟɧɢɹ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 𝑡ɈТК = 𝑡З + 𝑡В,            (3.16) 

 

ɝɞɟ     tɡ – ɜɪɟɦɹ ɞɟɣɫɬɜɢɹ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ, ɫ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 0,3; 

tɜ – ɩɨɥɧɨɟ ɜɪɟɦɹ ɨɬɤɥɸɱɟɧɢɹ ɜɵɤɥɸɱɚɬɟɥɹ, ɫ. 

 

ȼɵɛɨɪ ɜɵɤɥɸɱɚɬɟɥɟɣ 35 ɤȼ ɜ ɰɟɩɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ .  

Ɉɩɪɟɞɟɥɟɧɢɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɬɨɤɚ ɜ ɰɟɩɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɨɢɡɜɨɞɢɬɫɹ 

ɩɨ ɮɨɪɦɭɥɟ: 

 

max்ܫ  = 𝐾் ∙ ௌ𝑇√ଷ∙௎ː                                                                                  (3.17) 

ɝɞɟ     ்ܫmax – ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɬɨɤɚ ɜ ɰɟɩɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, Ⱥ; 
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𝑆் – ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɤȼȺ; 𝑈ː – ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɤȼ; 𝐾் – ɤɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɝɪɭɡɤɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. 

max்ܫ  = ͳ.Ͷ ∗ ଵ଴଴଴√ଷ∗ଷହ = ʹ͵.ͳ.  
 

ɉɨ ɤɚɬɚɥɨɝɭ ɜɵɛɢɪɚɟɬɫɹ ɜɵɤɥɸɱɚɬɟɥɶ ɬɢɩɚ ȼȽȻɗ-35-12,5/630 ɍɏɅ1. 

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɵɤɥɸɱɚɬɟɥɹ [20]: 

1.ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ: Uɧ = 35 ɤȼ; 

2.ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ: Iɧ = 630 Ⱥ; 

3.Ɍɨɤ ɷɥɟɤɬɪɨɞɢɧɚɦɢɱɟɫɤɨɣ ɭɫɬɨɣɱɢɜɨɫɬɢ: Iɞɢɧ = 12,5 ɤȺ, ίɞɢɧ= 32 ɤȺ; 

4.Ɍɟɪɦɢɱɟɫɤɚɹ ɫɬɨɣɤɨɫɬɶ 468,75 ɤȺ2·ɫ; 

5.ɉɨɥɧɨɟ ɜɪɟɦɹ ɨɬɤɥɸɱɟɧɢɹ 0,065 ɫ. 

Ɉɩɪɟɞɟɥɟɧɢɟ ɜɪɟɦɟɧɢ ɨɬɤɥɸɱɟɧɢɹ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ 

ɩɨ ɮɨɪɦɭɥɟ (3.16): 

 

 𝑡ʝТʙ = Ͳ,͵ + Ͳ,Ͳ͸ͷ = Ͳ,͵͸ͷ.  
 

Ɍɟɩɥɨɜɨɣ ɢɦɩɭɥɶɫ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (3.15): 

Ɂɧɚɱɟɧɢɟ ɬɨɤɚ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɛɟɪɟɬɫɹ ɜ ɬɨɱɤɟ 52 Ʉ1.1 ɢɡ 

ɬɚɛɥɢɰɵ 2.3, ɌȺ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 0,02 ɫ. 

 

 Вʙ = Ͳ,͹Ͳͻଶ ∙ ሺͲ,͵͸ͷ + Ͳ,Ͳʹሻ = Ͳ,ʹ. 
 

Ɋɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɵɤɥɸɱɚɬɟɥɹ ɫɜɨɞɹɬɫɹ ɜ 

ɬɚɛɥɢɰɭ 3.9: 

 

Ɍɚɛɥɢɰɚ 3.9 – ȼɵɛɨɪ ɜɵɤɥɸɱɚɬɟɥɹ ɜ ɰɟɩɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ ɫɬɨɪɨɧɟ 

35 ɤȼ. 
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ɍɋɅɈȼɂə ȼɕȻɈɊȺ ɊȺɋɑȿɌɇɕȿ ȾȺɇɇɕȿ 
ȼɕɄɅɘɑȺɌȿɅɖ ɌɂɉȺ: 
ȼȽȻɗ-35-12,5/630 ɍɏɅ1 

Uɭɫɬ ≤ Uɧ Uɭɫɬ = 35 ɤȼ Uɧ = 35 ɤȼ 
Iɪɚɛ.max ≤ Iɧ Iɪɚɛ. max = 23,1 Ⱥ Iɧ = 630 Ⱥ 
Iɤɡ ≤ Iɞɢɧ Iɤɡ = 0,709 ɤȺ ίɞɢɧ = 12,5 ɤȺ 
ίɍ ≤ ίɞɢɧ ίɍ = 1,472 ɤȺ ίɞɢɧ = 32 ɤȺ 
ȼɄ ≤ IɌ

2 · tɌ ȼɄ = 0,2 ɤȺ2 · ɫ ȼɄ = 468,75 ɤȺ2 · ɫ 
 

ȼɵɛɨɪ ɫɟɤɰɢɨɧɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ 35 ɤȼ . 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɜ ɰɟɩɢ ɥɢɧɢɢ (்ܫmaxଶ, Ⱥ) ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɫ 

ɭɱɟɬɨɦ ɜɨɡɦɨɠɧɨɝɨ ɬɪɚɧɡɢɬɚ ɜ ɫ. Ʉɨɦɦɭɧɚɪ ɩɨ ɮɨɪɦɭɥɟ: 

 

maxଶ்ܫ  = max்ܫ + ௌ𝑇ˍˑˏ.√ଷ∙௎ː,                                                                          (3.18) 

 

ɝɞɟ    ்ܫmax – ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɨɬ ɧɚɝɪɭɡɤɢ ɜ ɫ. ȿɮɪɟɦɤɢɧɨ, Ⱥ; 𝑆்ˍˑˏ. – ɦɨɳɧɨɫɬɶ ɧɚɝɪɭɡɤɢ ɫ. Ʉɨɦɦɭɧɚɪ, ɤȼȺ; 𝑈ː – ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɤȼ; 

 

maxଶ்ܫ  = ʹ͵,ͳ + ହ଴଼଴√ଷ∙ଷହ = ͳͲ͸,ͺͻ. 
 

ɉɨ ɤɚɬɚɥɨɝɭ ɜɵɛɢɪɚɟɬɫɹ ɫɟɤɰɢɨɧɧɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ɬɚɤɨɝɨ ɠɟ ɬɢɩɚ, ɤɚɤ 

ɜɵɤɥɸɱɚɬɟɥɟɣ ɜ ɰɟɩɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. 

Ɉɩɪɟɞɟɥɟɧɢɟ ɬɟɩɥɨɜɨɝɨ ɢɦɩɭɥɶɫɚ: 

Ɂɧɚɱɟɧɢɟ ɬɨɤɚ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɛɟɪɟɬɫɹ ɢɡ ɬɚɛɥɢɰɵ 2.3. 

 

 Вʙ = Ͳ,͹Ͳͻଶ ∙ ሺͲ,͵͸ͷ + Ͳ,Ͳʹሻ = Ͳ,ʹ   

 

Ɋɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɵɤɥɸɱɚɬɟɥɹ ɫɜɨɞɹɬɫɹ ɜ 

ɬɚɛɥɢɰɭ 3.10: 

Ɍɚɛɥɢɰɚ 3.10 – ȼɵɛɨɪ ɫɟɤɰɢɨɧɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɧɚ ɫɬɨɪɨɧɟ 35 ɤȼ. 



46 

 

ɍɋɅɈȼɂə ȼɕȻɈɊȺ ɊȺɋɑȿɌɇɕȿ ȾȺɇɇɕȿ 
ȼɕɄɅɘɑȺɌȿɅɖ ɌɂɉȺ: 
ȼȽȻɗ-35-12,5/630 ɍɏɅ1 

Uɭɫɬ ≤ Uɧ Uɭɫɬ = 35 ɤȼ Uɧ = 35 ɤȼ 
Iɪɚɛ.max ≤ Iɧ Iɪɚɛ. max = 106,89 Ⱥ Iɧ = 630 Ⱥ 
Iɤɡ ≤ Iɞɢɧ Iɤɡ = 0,709 ɤȺ ίɞɢɧ = 12,5 ɤȺ 
ίɍ ≤ ίɞɢɧ ίɍ = 1,472 ɤȺ ίɞɢɧ = 32 ɤȺ  
ȼɄ ≤ IɌ

2 · tɌ ȼɄ = 0,2 ɤȺ2 · ɫ ȼɄ = 468,75 ɤȺ2 · ɫ 
 

ȼɵɛɨɪ ɥɢɧɟɣɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ ɧɚ ɫɬɨɪɨɧɟ 10  ɤȼ. 

Ɉɩɪɟɞɟɥɟɧɢɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɬɨɤɚ ɜ ɰɟɩɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɨɢɡɜɨɞɢɬɫɹ 

ɩɨ ɮɨɪɦɭɥɟ (3.17): 

 

max்ܫ  = ͳ.Ͷ ∗ ଵ଴଴଴√ଷ∗ଵ଴ = ͺͲ,ͺ.  
 

ɉɨ ɤɚɬɚɥɨɝɭ ɜɵɛɢɪɚɟɬɫɹ ɜɵɤɥɸɱɚɬɟɥɶ ɬɢɩɚ BB/TEL-10-20/630-ɍ2-46. 

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɵɤɥɸɱɚɬɟɥɹ: 

1.ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ: Uɧ = 10 ɤȼ; 

2.ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ: Iɧ = 630 Ⱥ; 

3.Ɍɨɤ ɷɥɟɤɬɪɨɞɢɧɚɦɢɱɟɫɤɨɣ ɭɫɬɨɣɱɢɜɨɫɬɢ: Iɞɢɧ = 20 ɤȺ, ίɞɢɧ= 52 ɤȺ; 

4.Ɍɟɪɦɢɱɟɫɤɚɹ ɫɬɨɣɤɨɫɬɶ 1200 ɤȺ2·ɫ; 

5.ɉɨɥɧɨɟ ɜɪɟɦɹ ɨɬɤɥɸɱɟɧɢɹ 0,05 ɫ. 

Ɉɩɪɟɞɟɥɟɧɢɟ ɜɪɟɦɟɧɢ ɨɬɤɥɸɱɟɧɢɹ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ 

ɩɨ ɮɨɪɦɭɥɟ (3.16): 

 

 𝑡ɈТК = Ͳ,͵ + Ͳ,Ͳͷ = Ͳ,͵ͷ 

 

Ɉɩɪɟɞɟɥɟɧɢɟ ɬɟɩɥɨɜɨɝɨ ɢɦɩɭɥɶɫɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (3.15), 

ɡɧɚɱɟɧɢɟ ɬɨɤɚ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ (̱ܫ ˊ) ɜ ɬɨɱɤɟ 9 Ʉ2.1 ɛɟɪɟɬɫɹ ɢɡ ɬɚɛɥɢɰɵ 

2.3, ɚ ɡɧɚɱɟɧɢɟ ɌȺ ɩɪɢɧɢɦɚɟɬɫɹ 0,045. 

 

 Вʙ = ͳ,͸ͻ͸ଶ ∙ ሺͲ,͵ͷ + Ͳ,ͲͶͷሻ = ͳ,ͳͻ.  
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Ɋɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɵɤɥɸɱɚɬɟɥɹ ɫɜɨɞɹɬɫɹ ɜ 

ɬɚɛɥɢɰɭ 3.11: 

 

Ɍɚɛɥɢɰɚ 3.11 – ȼɵɛɨɪ ɜɵɤɥɸɱɚɬɟɥɹ ɜ ɰɟɩɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ ɫɬɨɪɨɧɟ 

10 ɤȼ. 

ɍɋɅɈȼɂə ȼɕȻɈɊȺ ɊȺɋɑȿɌɇɕȿ ȾȺɇɇɕȿ 
ȼɕɄɅɘɑȺɌȿɅɖ ɌɂɉȺ: 
BB/TEL-10-20/630-ɍ2-46 

Uɭɫɬ ≤ Uɧ Uɭɫɬ = 10 ɤȼ Uɧ = 10 ɤȼ 
Iɪɚɛ.max ≤ Iɧ Iɪɚɛ.max = 80,8 Ⱥ Iɧ = 630 Ⱥ 
Iɤɡ ≤ Iɞɢɧ Iɤɡ = 1,696 ɤȺ Iɞɢɧ = 20 ɤȺ 
ίɍ ≤ ίɞɢɧ ίɍ = 3,823ɤȺ ίɞɢɧ = 52 ɤȺ  
ȼɄ ≤ IɌ

2 · tɌ ȼɄ = 1,19 ɤȺ2 · ɫ ȼɄ = 1200 ɤȺ2 · ɫ 
 

ȼɵɛɨɪ ɫɟɤɰɢɨɧɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ 10 ɤȼ . 

ɉɨ ɤɚɬɚɥɨɝɭ ɜɵɛɢɪɚɟɬɫɹ ɜɵɤɥɸɱɚɬɟɥɶ ɬɨɝɨ ɠɟ ɬɢɩɚ, ɤɚɤ ɢ ɥɢɧɟɣɧɵɣ 

ɜɵɤɥɸɱɚɬɟɥɶ [20].  

Ɉɩɪɟɞɟɥɟɧɢɟ ɬɟɩɥɨɜɨɝɨ ɢɦɩɭɥɶɫɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (3.15), ɚ 

ɡɧɚɱɟɧɢɟ ɬɨɤɚ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ (Iɤɡ) ɜ ɬɨɱɤɟ 9 Ʉ2.1 ɛɟɪɟɬɫɹ ɢɡ 

ɬɚɛɥɢɰɵ 2.3. 

 

 Вʙ = ͳ,͸ͻ͸ଶ ∙ ሺͲ,͵ͷ + Ͳ,ͲͶͷሻ = ͳ,ͳͻ.    
 

Ɋɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɵɤɥɸɱɚɬɟɥɹ ɫɜɨɞɹɬɫɹ ɜ 

ɬɚɛɥɢɰɭ 3.12: 

 

Ɍɚɛɥɢɰɚ 3.12 – ȼɵɛɨɪ ɫɟɤɰɢɨɧɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɜ ɰɟɩɢ ɥɢɧɢɣ 10 ɤȼ. 

ɍɋɅɈȼɂə ȼɕȻɈɊȺ ɊȺɋɑȿɌɇɕȿ ȾȺɇɇɕȿ 
ȼɕɄɅɘɑȺɌȿɅɖ ɌɂɉȺ: 
ȼȼ/TEL-10-20/630 ɍɏɅ4 

Uɭɫɬ ≤ Uɧ Uɭɫɬ = 10 ɤȼ Uɧ = 10 ɤȼ 
Iɪɚɛ.max ≤ Iɧ Iɪɚɛ.max = 80,8 Ⱥ Iɧ = 630 Ⱥ 
Iɤɡ ≤ Iɞɢɧ Iɤɡ = 1,696 ɤȺ Iɞɢɧ = 20 ɤȺ 
ίɍ ≤ ίɞɢɧ ίɍ = 3,823 ɤȺ ίɞɢɧ = 52 ɤȺ  
ȼɄ ≤ IɌ

2 · tɌ ȼɄ = 1,19 ɤȺ2 · ɫ ȼɄ = 1200 ɤȺ2 · ɫ 
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3.2.2ȼɵɛɨɪ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ 35 ɤȼ 

 

ȼɵɛɨɪ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ ɜ ɰɟɩɢ ɥɢɧɢɣ ɧɚ ɫɬɨɪɨɧɟ 35 ɤȼ ɜɵɩɨɥɧɟɧ ɫ 

ɭɱɟɬɨɦ ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɞɚɧɧɵɯ, ɪɚɫɫɱɢɬɚɧɧɵɯ ɜ ɩɭɧɤɬɟ 3.2.1. 

ɉɨ ɤɚɬɚɥɨɝɭ ɜɵɛɢɪɚɟɬɫɹ ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɬɢɩɚ ɊɇȾ(Ɂ)-35/1000 ɍ1 ɫ 

ɩɪɢɜɨɞɨɦ ɬɢɩɚ ɉɊ-ɍ1. 

Ɋɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɚɡɴɟɞɢɧɢɬɟɥɹ ɩɪɢɜɨɞɹɬɫɹ ɜ 

ɬɚɛɥɢɰɟ 3.13:  

 

Ɍɚɛɥɢɰɚ 3.13 – ȼɵɛɨɪ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ ɜ ɰɟɩɢ ɥɢɧɢɣ ɢ ɫɟɤɰɢɨɧɧɨɝɨ 

ɜɵɤɥɸɱɚɬɟɥɹ ɧɚ ɫɬɨɪɨɧɟ 35 ɤȼ 

ɍɋɅɈȼɂə ȼɕȻɈɊȺ ɊȺɋɑȿɌɇɕȿ ȾȺɇɇɕȿ 
ɊȺɁɔȿȾɂɇɂɌȿɅə ɌɂɉȺ: 

ɊɇȾ(Ɂ)-35/1000 ɍ1 
Uɭɫɬ ≤ Uɧ UɍɋɌ = 35 ɤȼ Uɧ= 35 ɤȼ 
Iɪɚɛ.max ≤ Iɧ Iɪɚɛ. max = 106,89 Ⱥ Iɧ = 1000 Ⱥ 
ίɍ ≤ ίɞɢɧ ίɍ = 1,472 ɤȺ Ίɞɢɧ = 63 ɤȺ  
ȼɄ ≤ IɌ

2 · tɌ ȼɄ = 0,2 ɤȺ2 · ɫ  ȼɄ = 2500 ɤȺ2 · ɫ 
 

ȼɵɛɨɪ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ ɜ ɰɟɩɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ . 

ɂɫɩɨɥɶɡɭɹ ɞɚɧɧɵɟ, ɪɚɫɫɱɢɬɚɧɧɵɟ ɜ ɩɭɧɤɬɟ 3.2.1 ɩɨ ɤɚɬɚɥɨɝɭ, 

ɜɵɛɢɪɚɸɬɫɹ ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɬɢɩɚ ɊɇȾ(Ɂ)-2-35/1000 ɍ1 ɫ ɩɪɢɜɨɞɨɦ ɬɢɩɚ      

ɉɊ-ɍ1. 

Ɋɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɚɡɴɟɞɢɧɢɬɟɥɹ ɩɪɢɜɨɞɹɬɫɹ ɜ 

ɬɚɛɥɢɰɟ 3.14:  

Ɍɚɛɥɢɰɚ 3.14 – ȼɵɛɨɪ ɪɚɡɴɟɞɢɧɢɬɟɥɹ ɜ ɰɟɩɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ 

ɫɬɨɪɨɧɟ 35 ɤȼ. 

ɍɋɅɈȼɂə ȼɕȻɈɊȺ ɊȺɋɑȿɌɇɕȿ ȾȺɇɇɕȿ 
ɊȺɁɔȿȾɂɇɂɌȿɅə ɌɂɉȺ: 

ɊɇȾ(Ɂ)-2-35/1000 ɍ1 
UɍɋɌ ≤ Uɇ UɍɋɌ = 35 ɤȼ Uɇ = 35 ɤȼ 
IɊȺȻ.ɆȺɏ ≤ Iɇ IɊȺȻ.ɆȺɏ = 23,1 Ⱥ Iɇ = 1000 Ⱥ 
ίɍ ≤ ίȾɂɇ ίɍ = 1,472 ɤȺ ίȾɂɇ = 63 ɤȺ  
ȼɄ ≤ IɌ

2 · tɌ ȼɄ = 0,2 ɤȺ2 · ɫ  ȼɄ = 2500 ɤȺ2 · ɫ 
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3.3 Ɉɰɟɧɤɚ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ ɩɨ ɭɤɪɭɩɧɟɧɧɵɦ ɩɨɤɚɡɚɬɟɥɹɦ 

ɫɬɨɢɦɨɫɬɢ 

 

Ⱦɥɹ ɨɰɟɧɤɢ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ ɩɨ ɡɚɦɟɧɟ ɨɩɨɪɧɵɯ ɢɡɨɥɹɬɨɪɨɜ ɉɋ-
70ȿ ɧɚ ȼɅ 35 ɤȼ , ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɉɋ 35/10 ɢ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɄɅ 10 ɤȼ, 
ɧɚɯɨɞɹɳɟɣɫɹ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɪɟɫɩɭɛɥɢɤɢ ɏɚɤɚɫɢɹ ɛɵɥ ɜɵɛɪɚɧ ɦɟɬɨɞ 
ɭɤɪɭɩɧɟɧɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɫɬɨɢɦɨɫɬɢ. 

Ɇɟɬɨɞ ɭɤɪɭɩɧɟɧɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɫɬɨɢɦɨɫɬɢ ɨɬɧɨɫɢɬɫɹ ɤ ɧɚɢɛɨɥɟɟ 
ɨɩɟɪɚɬɢɜɧɵɣ ɢ ɨɛɟɫɩɟɱɢɜɚɸɳɢɦ ɩɪɢɟɦɥɟɦɭɸ ɬɨɱɧɨɫɬɶ ɨɤɨɥɨ 10-15%, 
ɞɚɧɧɵɣ ɦɟɬɨɞ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɩɨɝɪɟɲɧɨɫɬɶɸ ɪɚɫɱɟɬɨɜ ɜ 
ɩɪɟɞɟɥɚɯ 15%. ɗɬɨɬ ɦɟɬɨɞ ɫɩɨɫɨɛɟɧ ɨɰɟɧɢɬɶ ɫɬɨɢɦɨɫɬɶ ɜɫɟɯ ɧɟɨɛɯɨɞɢɦɵɯ 
ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɫ ɭɱɟɬɨɦ ɭɫɥɨɠɧɹɸɳɢɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ.  

ɋɬɨɢɦɨɫɬɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɷɥɟɦɟɧɬɨɜ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ ɷɧɟɪɝɨɫɢɫɬɟɦ, 
ɩɪɢɧɹɬɵ ɜ ɛɚɡɢɫɧɨɦ ɭɪɨɜɧɟ ɰɟɧ (ɩɨ ɫɨɫɬɨɹɧɢɸ ɧɚ 1 ɹɧɜɚɪɹ 2000 ɝɨɞɚ) ɛɟɡ 
ɭɱɟɬɚ ɇȾɋ.  

Ʉɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɩɨɞɫɬɚɧɰɢɢ ɫɤɥɚɞɵɜɚɸɬɫɹ ɢɡ 
ɡɚɬɪɚɬ [17]: 

– ɩɪɢɨɛɪɟɬɟɧɢɟ ɢ ɦɨɧɬɚɠ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ; 
– ɩɪɢɨɛɪɟɬɟɧɢɟ ɢ ɦɨɧɬɚɠ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɚɩɩɚɪɚɬɭɪɵ ɩɨɞɫɬɚɧɰɢɢ 
ȼ ɭɤɪɭɩɧɟɧɧɵɯ ɩɨɤɚɡɚɬɟɥɹɯ ɫɬɨɢɦɨɫɬɢ ɭɱɢɬɵɜɚɟɬɫɹ ɧɟ ɬɨɥɶɤɨ 

ɨɫɧɨɜɧɨɟ ɞɨɪɨɝɨɫɬɨɹɳɟɟ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɤɚɤ: ɜɵɤɥɸɱɚɬɟɥɢ, 
ɪɚɡɴɟɞɢɧɢɬɟɥɢ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɢ ɩɪɨɱɟɟ, ɧɨ ɢ ɦɟɥɤɢ ɪɚɫɯɨɞɧɵɟ ɦɚɬɟɪɢɚɥɵ 
ɤɚɤ ɛɨɥɬɵ, ɝɚɣɤɢ ɢ ɞɪ. 

ɍɱɢɬɵɜɚɹ ɦɧɨɝɨɨɛɪɚɡɢɟ ɤɨɦɩɨɧɨɜɨɤ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɦɚɬɟɪɢɚɥɨɜ ɢ 
ɫɨɫɬɚɜɚ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨɞɫɬɚɧɰɢɣ, ɚ ɬɚɤɠɟ ɡɧɚɱɢɬɟɥɶɧɵɣ ɢ 
ɪɚɡɥɢɱɧɵɣ ɩɨ ɫɨɫɬɚɜɭ ɨɛɴɟɦ ɪɚɛɨɬ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɩɨɞɫɬɚɧɰɢɣ, ɢɯ 
ɫɬɨɢɦɨɫɬɶ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɧɚɛɨɪɨɦ ɨɬɞɟɥɶɧɵɯ ɨɫɧɨɜɧɵɯ ɷɥɟɦɟɧɬɨɜ. 

Ⱦɥɹ ɪɚɫɱɟɬɚ ɩɨɥɧɨɣ ɫɬɨɢɦɨɫɬɢ ɉɋ ɤ ɫɭɦɦɟ ɫɬɨɢɦɨɫɬɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ 
ɟɟ ɨɫɧɨɜɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɞɨɛɚɜɥɹɸɬ ɡɚɬɪɚɬɵ, ɫɨɩɭɬɫɬɜɭɸɳɢɟ ɫɬɪɨɢɬɟɥɶɫɬɜɭ, 
ɤɨɬɨɪɵɟ ɢɫɱɢɫɥɹɸɬɫɹ ɨɬ ɷɬɨɣ ɫɭɦɦɵ ɢ ɫɨɫɬɚɜɥɹɸɬ [17]:  

1,0 -5,0% - ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ; 
1,0-4,0% - ɛɥɚɝɨɭɫɬɪɨɣɫɬɜɨ; 
3,9 % - ɜɪɟɦɟɧɧɵɟ ɡɞɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ, ɩɪɢ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɢ 

ɪɚɫɲɢɪɟɧɢɢ ɩɪɢɦɟɧɹɟɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬ 0,8, ɱɬɨ ɫɨɫɬɚɜɢɬ 3,12%; 
7,5-8,5% - ɩɪɨɟɤɬɧɨ-ɢɡɵɫɤɚɬɟɥɶɫɤɢɟ ɪɚɛɨɬɵ ɢ ɚɜɬɨɪɫɤɢɣ ɧɚɞɡɨɪ; 
2,6-3,18% - ɫɨɞɟɪɠɚɧɢɟ ɫɥɭɠɛɵ ɡɚɤɚɡɱɢɤɚ-ɡɚɫɬɪɨɣɳɢɤɚ, ɫɬɪɨɢɬɟɥɶɧɵɣ 

ɤɨɧɬɪɨɥɶ; 
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7,0-8,5% - ɩɪɨɱɢɟ ɪɚɛɨɬɵ ɢ ɡɚɬɪɚɬɵ (ɩɪɨɢɡɜɨɞɫɬɜɨ ɪɚɛɨɬ ɜ ɡɢɦɧɟɟ 
ɜɪɟɦɹ, ɩɭɫɤɨɧɚɥɚɞɨɱɧɵɟ ɪɚɛɨɬɵ, 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 ɩɪɟɦɢɪɨɜɚɧɢɟ ɡɚ ɜɜɨɞ ɨɛɴɟɤɬɚ ɜ 
ɷɤɫɩɥɭɚɬɚɰɢɸ, ɫɪɟɞɫɬɜɚ ɧɚ ɩɪɨɜɟɞɟɧɢɟ ɩɨɞɪɹɞɧɵɯ ɬɨɪɝɨɜ); 

3% - ɧɟɩɪɟɞɜɢɞɟɧɧɵɟ ɡɚɬɪɚɬɵ. 
Ɉɛɳɢɣ ɩɪɨɰɟɧɬ ɫɨɩɭɬɫɬɜɭɸɳɢɯ ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɉɋ 35 ɤȼ ɡɚɬɪɚɬ 

ɫɨɫɬɚɜɥɹɟɬ 26 %. 
 Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɩɨɥɧɨɣ ɫɬɨɢɦɨɫɬɢ ɄɅ ɞɨɛɚɜɥɹɸɬ ɡɚɬɪɚɬɵ ɧɚ 

ɛɥɚɝɨɭɫɬɪɨɣɫɬɜɨ, ɜɪɟɦɟɧɧɵɟ ɡɞɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ, ɩɪɨɟɤɬɧɨ-ɢɡɵɫɤɚɬɟɥɶɫɤɢɟ 

ɪɚɛɨɬɵ ɢ ɚɜɬɨɪɫɤɢɣ ɧɚɞɡɨɪ, ɩɪɨɱɢɟ ɪɚɛɨɬɵ ɢ ɡɚɬɪɚɬɵ. ɋɪɟɞɧɢɟ ɡɧɚɱɟɧɢɹ 

ɭɤɚɡɚɧɧɵɯ ɡɚɬɪɚɬ ɨɬ ɫɬɨɢɦɨɫɬɢ ɄɅ ɫɨɫɬɚɜɥɹɸɬ [17]: 

1,5% - ɛɥɚɝɨɭɫɬɪɨɣɫɬɜɨ;  

1,5-3,9% - ɜɪɟɦɟɧɧɵɟ ɡɞɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ; 

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

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

ɤɨɧɬɪɨɥɶ; 

3,0-8,0% - ɩɪɨɱɢɟ ɪɚɛɨɬɵ ɢ ɡɚɬɪɚɬɵ; 

3% - ɧɟɩɪɟɞɜɢɞɟɧɧɵɟ ɡɚɬɪɚɬɵ.  

Ɉɛɳɢɣ ɩɪɨɰɟɧɬ ɫɨɩɭɬɫɬɜɭɸɳɢɯ ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɄɅ 10 ɤȼ ɡɚɬɪɚɬ 

ɫɨɫɬɚɜɥɹɟɬ 19,1 %. 

ɉɨ ɬɚɛɥɢɰɟ 4 [17] ɜɵɛɢɪɚɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɭɱɟɬɚ ɭɫɥɨɠɧɹɸɳɢɯ ɭɫɥɨɜɢɣ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ– 1,003. 

 
Ɍɚɛɥɢɰɚ 3.15 – ɋɦɟɬɧɵɣ ɪɚɫɱɟɬ ɡɚɬɪɚɬ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ  

№ 
ɩ/ɩ 

ɋɨɫɬɚɜɥɹɸɳɢɟ 
ɡɚɬɪɚɬ 

ȼɟɥɢɱɢ
ɧɚ, 

ɟɞ.ɢɡɦ. 
ɋɬɨɢɦɨɫɬɶ 

ɟɞ.ɢɡɦ. Ɋɚɫɱɟɬ ɡɚɬɪɚɬ 
ȼɟɥɢɱɢɧɚ 

ɡɚɬɪɚɬ, 
ɬɵɫ. ɪɭɛ. 

1 
ɋɬɨɢɦɨɫɬɶ ɢɡɨɥɹɬɨɪɨɜ 

ɧɚ 2020 ɝɨɞ 
3252 ɲɬ 

1200 
ɪɭɛ/ɲɬ 

1200·3252 3902,4 

2 
ɋɬɨɢɦɨɫɬɶ ɪɚɛɨɬ 

ɡɚɦɟɧɵ ɢɡɨɥɹɬɨɪɨɜ ɩɨ 
ɛɚɡɢɫɧɵɦ ɩɨɤɚɡɚɬɟɥɹɦ 

27850 ɦ 
14258 
ɪɭɛ/ɤɦ 

14258·27,85·1,003 398,277 
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№ 
ɩ/ɩ 

ɋɨɫɬɚɜɥɹɸɳɢɟ 
ɡɚɬɪɚɬ 

ȼɟɥɢɱɢ
ɧɚ, 

ɟɞ.ɢɡɦ. 

ɋɬɨɢɦɨɫɬɶ 
ɟɞ.ɢɡɦ. Ɋɚɫɱɟɬ ɡɚɬɪɚɬ 

ȼɟɥɢɱɢɧɚ 
ɡɚɬɪɚɬ, 

ɬɵɫ. ɪɭɛ. 

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% - 398,277·0,8·5,63 1784,28 

6 
ɉɪɨɱɢɟ ɡɚɬɪɚɬɵ (ɫ 

ɭɱɟɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬɚ 
ɩɟɪɟɜɨɞɚ ɰɟɧ) 

20% - 398,277·0,2·8,35 665,12 

 ɂɬɨɝɨ - - - 6351,8 

7 

ɋɬɨɢɦɨɫɬɶ ɨɬɤɪɵɬɨɣ 
ɞɜɭɯ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɣ  
ɉɋ 35/10 (35-5Ⱥɇ) ɩɨ 
ɛɚɡɢɫɧɵɦ ɩɨɤɚɡɚɬɟɥɹɦ 

1ɲɬ 
13250 

ɬɵɫ.ɪɭɛ 
13250·1,003 13289,75 

8 

ɋɬɨɢɦɨɫɬɶ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɞɜɭɯ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɣ  
ɉɋ 35/10 (ɫ ɭɱɟɬɨɦ 

ɡɚɬɪɚɬ ɫɨɩɭɬɫɬɜɭɸɳɢɯ 
ɫɬɪɨɢɬɟɥɶɫɬɜɭ 26 %) 

26% - 13289,75·1,26 16346,39 

9 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɩɟɪɟɜɨɞɚ ɰɟɧ ɧɚ 2020 
ɝɨɞ ɞɥɹ ɫɬɪɨɢɬɟɥɶɧɨ- 

ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ 

5,63 - - - 

10 
Ʉɨɷɮɮɢɰɢɟɧɬ 

ɩɟɪɟɜɨɞɚ ɰɟɧ ɧɚ 2020 
ɝɨɞ ɞɥɹ ɩɪɨɱɢɯ ɡɚɬɪɚɬ 

8,35 - - - 

11 

Ɂɚɬɪɚɬɵ ɧɚ 
ɫɬɪɨɢɬɟɥɶɧɨ-

ɦɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ (ɫ 
ɭɱɟɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬɚ 

ɩɟɪɟɜɨɞɚ ɰɟɧ) 

80 % - 16346,39·0,8·5,63 73624,14 

12 
ɉɪɨɱɢɟ ɡɚɬɪɚɬɵ (ɫ 

ɭɱɟɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬɚ 
ɩɟɪɟɜɨɞɚ ɰɟɧ) 

20 % - 16346,39·0,2·8,35 27298,47 

 ɂɬɨɝɨ - - - 100922,61 

13 
ɋɬɨɢɦɨɫɬɶ ɄɅ 10 ɤȼ 

ɩɨ ɛɚɡɢɫɧɵɦ 
ɩɨɤɚɡɚɬɟɥɹɦ 

100 ɦ 334 ɪɭɛ/ɦ 33400·1,003 33,5 
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№ 
ɩ/ɩ 

ɋɨɫɬɚɜɥɹɸɳɢɟ 
ɡɚɬɪɚɬ 

ȼɟɥɢɱɢ
ɧɚ, 

ɟɞ.ɢɡɦ. 

ɋɬɨɢɦɨɫɬɶ 
ɟɞ.ɢɡɦ. Ɋɚɫɱɟɬ ɡɚɬɪɚɬ 

ȼɟɥɢɱɢɧɚ 
ɡɚɬɪɚɬ, 

ɬɵɫ. ɪɭɛ. 

14 

ɋɬɨɢɦɨɫɬɶ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɄɅ (ɫ 

ɭɱɟɬɨɦ ɡɚɬɪɚɬ 
ɫɨɩɭɬɫɬɜɭɸɳɢɯ 

ɫɬɪɨɢɬɟɥɶɫɬɜɭ 19,1 %) 

19,1 % - 33,5·1,191 39,899 

15 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɩɟɪɟɜɨɞɚ ɰɟɧ ɧɚ 2020 
ɝɨɞ ɞɥɹ ɫɬɪɨɢɬɟɥɶɧɨ- 

ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ 

5,63 - - - 

16 
Ʉɨɷɮɮɢɰɢɟɧɬ 

ɩɟɪɟɜɨɞɚ ɰɟɧ ɧɚ 2020 
ɝɨɞ ɞɥɹ ɩɪɨɱɢɯ ɡɚɬɪɚɬ 

8,35 - - - 

17 

Ɂɚɬɪɚɬɵ ɧɚ 
ɫɬɪɨɢɬɟɥɶɧɨ-

ɦɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ (ɫ 
ɭɱɟɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬɚ 

ɩɟɪɟɜɨɞɚ ɰɟɧ) 

80 % - 39,899·0,8·5,63 179,705 

18 
ɉɪɨɱɢɟ ɡɚɬɪɚɬɵ (ɫ 

ɭɱɟɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬɚ 
ɩɟɪɟɜɨɞɚ ɰɟɧ) 

20 % - 39,899·0,2·8,35 66,631 

 ɂɬɨɝɨ - - - 246,336 

 
ɂɬɨɝɨ (ɫ ɩɟɪɟɜɨɞɨɦ 

ɰɟɧ ɧɚ 2020 ɝɨɞ)    107 521 

 
ȼ ɰɟɧɚɯ ɧɚ 1 ɤɜɚɪɬɚɥ 2020 ɝ. ɫɬɨɢɦɨɫɬɶ ɡɚɦɟɧɵ ɢɡɨɥɹɬɨɪɨɜ ɫɨɫɬɚɜɢɬ:  
-ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ 
398,277·0,8·5,63=1784,28 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) [9]; 

- ɩɪɨɱɢɟ ɡɚɬɪɚɬɵ 
398,277·0,2·8,35=665,12ɬɵɫ. 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) [9]; 

ɋɬɨɢɦɨɫɬɶ ɢɡɨɥɹɬɨɪɨɜ ɜɦɟɫɬɟ ɫ ɞɨɫɬɚɜɤɨɣ ɫɨɫɬɚɜɥɹɟɬ 3902,4 ɬɵɫ.ɪɭɛ. 
ȼ ɰɟɧɚɯ ɧɚ 1 ɤɜɚɪɬɚɥ 2020 ɝ. ɫɬɨɢɦɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɉɋ 35/10 

(Ɇɨɫɬɢɤ ɫ ɜɵɤɥɸɱɚɬɟɥɹɦɢ ɜ ɰɟɩɹɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ) ɫɨɫɬɚɜɢɬ:  
-ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ 
16346,39·0,8·5,63=73 624,14 ɬɵɫ. ɪɭɛ., 
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- ɩɪɨɱɢɟ ɡɚɬɪɚɬɵ 
16346,39·0,2·8,35=27298,47 ɬɵɫ. ɪɭɛ., 
ȼ ɰɟɧɚɯ ɧɚ 1 ɤɜɚɪɬɚɥ 2020 ɝ. ɫɬɨɢɦɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɄɅ 10 ɤȼ 

ɫɨɫɬɚɜɢɬ:  
-ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ 
39,899·0,8·5,63=179,705 ɬɵɫ. ɪɭɛ., 
- ɩɪɨɱɢɟ ɡɚɬɪɚɬɵ 
39,899·0,2·8,35=66,631 ɬɵɫ. ɪɭɛ., 
ȼɫɟɝɨ ɡɚɬɪɚɬ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɩɪɨɟɤɬɚ ɫɨɫɬɚɜɥɹɟɬ: 
1784,28+665,12+3902,4+73624,14+27298,47+179,705+66,631 = 107 521 

ɬɵɫ. ɪɭɛ. 
ɋɭɦɦɚɪɧɚɹ ɫɬɨɢɦɨɫɬɶ ɡɚɬɪɚɬ ɫ ɭɱɟɬɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɥɢɧɢɢ ɉɋ 

«ȿɮɪɟɦɤɢɧɨ» - ɉɋ «Ʉɨɦɦɭɧɚɪ» ɫɨɫɬɚɜɥɹɟɬ: 107 521+84 316,72 = 191 837,72 
ɬɵɫ. ɪɭɛ. 

ɋɬɨɢɦɨɫɬɶ ɡɚɬɪɚɬ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɥɢɧɢɢ 35 ɤȼ ɉɋ «ȿɮɪɟɦɤɢɧɨ» - ɉɋ 

«Ʉɨɦɦɭɧɚɪ» ɫɨɫɬɚɜɢɥɨ 84 316,72 ɬɵɫ. ɪɭɛ., ɪɚɫɫɱɢɬɚɧɨ ɨɛɭɱɚɸɳɢɦɫɹ 

ɘɞɚɤɨɜɵɦ Ɋɨɦɚɧɨɦ ȿɜɝɟɧɶɟɜɢɱɟɦ. 
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ɁȺɄɅɘЧȿɇɂȿ 

 

ȼ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɟ ɧɚ ɨɫɧɨɜɚɧɢɢ ɩɪɨɜɟɞɟɧɧɨɝɨ 

ɚɧɚɥɢɡɚ ɫɭɳɟɫɬɜɭɸɳɟɣ ɜɟɲɧɟɣ ɫɟɬɢ ɫɟɥɚ ɨɛɨɫɧɨɜɚɧɚ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ 

ɩɟɪɟɜɨɞɚ ɩɢɬɚɸɳɟɣ ɥɢɧɢɢ ɧɚ ɧɚɩɪɹɠɟɧɢɟ 35 ɤȼ. Ȼɵɥ ɪɚɡɪɚɛɨɬɚɧ ɩɪɨɟɤɬ 

ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɥɢɧɢɢ ɉɋ «ɒɢɪɚ» – ɫ. ȿɮɪɟɦɤɢɧɨ.  

 Ⱦɚɧɧɚɹ ɪɟɤɨɧɫɬɪɭɤɰɢɹ ɥɢɧɢɢ ɩɨɡɜɨɥɢɬ ɜ ɞɚɥɶɧɟɣɲɟɦ ɩɪɨɞɥɢɬɶ ɟɟ ɞɨ 

ɉɋ «Ʉɨɦɦɭɧɚɪ» 110/35/6 ɢ ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɨɛɟɫɩɟɱɢɬɶ ɪɟɡɟɪɜɧɨɟ 

ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɟ ɫ.Ʉɨɦɦɭɧɚɪ. ɋɭɳɟɫɬɜɭɸɳɚɹ ɥɢɧɢɹ ɉɋ «ɒɢɪɚ» – 

ɫ. ȿɮɪɟɦɤɢɧɨ ɜɵɩɨɥɧɟɧɚ ɠɟɥɟɡɨɛɟɬɨɧɧɵɦɢ ɨɩɨɪɚɦɢ ɋɄ-22 ɢ ɝɚɛɚɪɢɬɚɦɢ 

ɦɟɠɮɚɡɧɨɝɨ ɪɚɫɫɬɨɹɧɢɹ ɭɞɨɜɥɟɬɜɨɪɹɸɳɢɦɢ ɬɪɟɛɨɜɚɧɢɹ ɥɢɧɢɢ 35 ɤȼ. Ɍɚɤɢɦ 

ɨɛɪɚɡɨɦ ɡɚɦɟɧɚ ɨɩɨɪ ɢ ɩɪɨɜɨɞɚ Ⱥɋ-120 ɧɟ ɬɪɟɛɭɟɬɫɹ. Ⱦɥɹ ɪɟɤɨɧɫɬɪɭɤɰɢɢ 

ɥɢɧɢɢ ɧɟɨɛɯɨɞɢɦɨ ɡɚɦɟɧɢɬɶ ɝɢɪɥɹɧɞɵ ɢɡɨɥɹɬɨɪɨɜ (ɧɚ ɨɫɧɨɜɟ ɩɨɞɜɟɫɧɵɯ ɉɋ-

70ȿ) ɢ ɥɢɧɟɣɧɭɸ ɚɪɦɚɬɭɪɭ[2]. 

Ȼɵɥɨ ɜɵɛɪɚɧɨ ɨɫɧɨɜɧɨɟ ɫɢɥɨɜɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɜɭɯɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɣ  

ɉɋ 35/10 ɤȼ ɫ. ȿɮɪɟɦɤɢɧɨ ɢ ɪɚɡɪɚɛɨɬɚɧɚ ɧɨɜɚɹ ɫɯɟɦɚ ɜɧɟɲɧɟɝɨ 

ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɫ. ȿɮɪɟɦɤɢɧɨ. ȼɵɛɪɚɧɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɌɆɇ-

1000/35/10, ɜɵɤɥɸɱɚɬɟɥɢ ɜ ɰɟɩɟɣ 35 ɤȼ ɢ 10 ɤȼ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɢ.  

Ɂɚɬɪɚɬɵ ɧɚ ɪɟɤɨɧɫɬɪɭɤɰɢɸ ɜɧɟɲɧɟɝɨ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɫɟɥɚ, 

ɪɚɫɫɱɢɬɚɧɧɵɟ ɩɨ ɭɤɪɭɩɧɟɧɧɵɦ ɩɨɤɚɡɚɬɟɥɹɦ ɫɬɨɢɦɨɫɬɢ ɫɨɫɬɚɜɢɥɢ 

107 521 ɬɵɫ.ɪɭɛ. 

ȼ ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ RastrWin3 ɜɵɩɨɥɧɟɧ ɚɧɚɥɢɡ ɪɟɠɢɦɨɜ 

ɪɚɛɨɬɵ ɩɪɢ ɜɨɡɦɨɠɧɵɯ ɤɨɧɮɢɝɭɪɚɰɢɹɯ ɫɟɬɢ ɧɚ ɨɫɧɨɜɚɧɢɢ ɤɨɬɨɪɨɝɨ ɜɵɛɪɚɧɵ 

ɨɬɩɚɣɤɢ Ɋɉɇ ɢ ɉȻȼ. 
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