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ɊȿɎȿɊȺɌ 
 

ɋɬɪɭɤɬɭɪɚ ɢ ɨɛɴɺɦ ɪɚɛɨɬɵ. ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ 

ɫɨɫɬɨɢɬ ɢɡ ɬɪɟɯ ɝɥɚɜ, ɢɡɥɨɠɟɧɧɵɣ ɧɚ 51 ɫɬɪɚɧɢɰɟ ɩɨɹɫɧɢɬɟɥɶɧɨɣ ɡɚɩɢɫɤɢ, 

ɫɨɞɟɪɠɢɬ 3 ɥɢɫɬɚ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ, 20 ɬɚɛɥɢɰ, ɫɩɢɫɨɤ ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ 

ɢɫɬɨɱɧɢɤɨɜ ɢɡ 20 ɧɚɢɦɟɧɨɜɚɧɢɣ. 

ɊȿɄɈɇɋɌɊɍɄɐɂə, Ʌɂɇɂə ɗɅȿɄɌɊɈɉȿɊȿȾȺɑɂ, ȼɕȻɈɊ 

ɈȻɈɊɍȾɈȼȺɇɂə, ɈɉɈɊȺ Ʌɗɉ, RASTRWIN3, ɍɄɊȿɉɇȿɇɇɕȿ 

ɉɈɄȺɁȺɌȿɅɂ ɋɌɈɂɆɈɋɌɂ. 

ɐɟɥɶ ɪɚɛɨɬɵ. Ɋɟɤɨɧɫɬɪɭɤɰɢɹ ɜɨɡɞɭɲɧɨɣ ɥɢɧɢɢ Ɉɪɞɠɨɧɢɤɢɞɡɟ-

ɉɪɢɢɫɤɨɜɵɣ (Ɍ-31). 

Ɂɚɞɚɱɚɦɢ ɪɚɛɨɬɵ ɹɜɥɹɸɬɫɹ:  
– ȼɵɛɨɪ ɫɟɱɟɧɢɹ ɩɪɨɜɨɞɨɜ; 

– Ɉɩɪɟɞɟɥɟɧɢɟ ɦɟɫɬɨ ɧɚɯɨɠɞɟɧɢɟ ɬɪɚɫɵ ɢ ɜɵɛɨɪ ɨɩɨɪ; 

– Ɇɟɯɚɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɥɢɧɢɢ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱ; 

– ȼɵɛɨɪ ɢɡɨɥɹɬɨɪɨɜ ɢ ɚɪɦɚɬɭɪɵ; 

– Ɋɚɫɱɟɬ ɡɚɬɪɚɬ ɩɨ ɭɤɪɟɩɥɟɧɧɵɦ ɩɨɤɚɡɚɬɟɥɹɦ ɫɬɨɢɦɨɫɬɢ. 

ȼ ɪɚɛɨɬɟ ɧɚ ɨɫɧɨɜɚɧɢɢ ɚɧɚɥɢɡɚ ɪɚɣɨɧɚ ɩɪɨɯɨɠɞɟɧɢɟ Ʌɗɉ ɜɵɛɪɚɧɚ 

ɬɪɚɫɫɚ ɥɢɧɢɢ ɢ ɦɟɫɬɚ ɭɫɬɚɧɨɜɤɢ ɚɧɤɟɪɧɵɯ ɨɩɨɪ ɢ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɨɩɨɪ. 

ȼɵɛɪɚɧɨ ɫɟɱɟɧɢɟ ɩɪɨɜɨɞɚ ɩɨ ɬɨɤɭ ɧɚɝɪɭɡɤɢ ɢ ɩɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɩɨɬɟɪɶ 

ɧɚɩɪɹɠɟɧɢɹ ɢ ɧɨɜɵɯ ɬɨɤɨɜ ɄɁ. ɇɚ ɨɫɧɨɜɚɧɢɟ ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɜɵɛɪɚɧɚ 

ɚɪɦɚɬɭɪɚ Ʌɗɉ ɢ ɩɪɨɜɟɪɟɧɵ ɪɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ ɨɩɨɪɚɦɢ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɵɩɨɥɧɟɧɢɹ ȼɄɊ: ɪɚɡɪɚɛɨɬɚɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ 

ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɜɨɡɞɭɲɧɨɣ ɥɢɧɢɢ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱ ɉɋ 110/35/6 ɤȼ 

Ɉɪɞɠɨɧɢɤɢɞɡɟ-ɉɋ 35/6 ɤȼ.  
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ESSAY 
 

Structure and scope of work. The final qualifying work consists of three 

chapters, set out on 51 pages of an explanatory note, contains 3 sheets of graphic 

material, 20 tables, a list of used sources of 20 titles. 

RECONSTRUCTION, POWER LINE, SELECTION OF EQUIPMENT, 

POWER SUPPLY, RASTRWIN3, INCREASED COST RATES. 

Objective. Reconstruction of the Ordzhonikidze-Priiskovy air line (T-31). 

 The tasks of the work are: 

- Choice of wire cross-section; 

- Determination of the location of the route and the choice of supports; 

- Mechanical calculation of power lines; 

- Selection of insulators and fittings; 

- Calculation of costs by reinforced cost indicators. 

In the work, based on the analysis of the area of transmission of the power 

transmission line, the route of the line and the location of the anchor supports and 

intermediate supports were selected. The wire cross-section was selected for the 

load current and the calculation of voltage losses and new short-circuit currents was 

made. On the basis of a mechanical calculation, power line reinforcement was 

selected and the distances between the supports were checked. 

As a result of the VKR: measures were developed for the reconstruction of 

the overhead power transmission line 110/35/6 kV SS Ordzhonikidze-SS 35/6 kV. 
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ȼȼȿȾȿɇɂȿ 

ɗɧɟɪɝɟɬɢɤɚ ɨɫɧɨɜɨɩɨɥɚɝɚɸɳɚɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɫɢɥ, ɫɩɨɫɨɛɫɬɜɭɸɳɚɹ 

ɪɚɡɜɢɬɢɸ ɢ ɭɤɪɟɩɥɟɧɢɸ ɜɫɟɣ ɨɬɪɚɫɥɢ ɷɤɨɧɨɦɢɤɢ. Ɉɧɚ ɩɨɡɜɨɥɹɟɬ ɨɛɟɫɩɟɱɢɬɶ 

ɪɚɛɨɬɭ ɧɟ ɬɨɥɶɤɨ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ, ɧɨ ɢ ɫɟɥɶɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ, 

ɬɪɚɧɫɩɨɪɬɚ, ɤɨɦɦɭɧɚɥɶɧɨ-ɛɵɬɨɜɵɯ ɧɭɠɞ ɝɨɪɨɞɨɜ, ɪɚɛɨɱɢɯ ɢ ɫɟɥɶɫɤɢɯ 

ɩɨɫɟɥɤɨɜ. ɉɨɷɬɨɦɭ ɪɚɡɜɢɬɢɟ ɷɤɨɧɨɦɢɤɢ ɧɟ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɵɦ, ɛɟɡ 

ɪɚɡɜɢɬɢɹ ɷɧɟɪɝɟɬɢɤɢ.        

ɋɪɟɞɢ ɜɫɟɯ ɨɬɪɚɫɥɟɣ ɧɚɪɨɞɧɨɝɨ ɯɨɡɹɣɫɬɜɚ ɷɧɟɪɝɟɬɢɤɚ ɡɚɧɢɦɚɟɬ ɜɟɞɭɳɟɟ 

ɩɨɥɨɠɟɧɢɟ. ɍɪɨɜɟɧɶ ɪɚɡɜɢɬɢɹ ɷɧɟɪɝɟɬɢɤɢ ɢ ɷɥɟɤɬɪɢɮɢɤɚɰɢɢ ɩɨɤɚɡɵɜɚɟɬ 

ɞɨɫɬɢɝɧɭɬɵɣ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɩɨɬɟɧɰɢɚɥ ɥɸɛɨɣ ɫɬɪɚɧɵ. 

ɗɥɟɤɬɪɢɮɢɤɚɰɢɹ ɨɤɚɡɵɜɚɟɬ ɨɩɪɟɞɟɥɹɸɳɟɟ ɜɥɢɹɧɢɟ ɧɚ ɪɚɡɜɢɬɢɟ ɜɫɟɯ ɨɬɪɚɫɥɟɣ 

ɧɚɪɨɞɧɨɝɨ ɯɨɡɹɣɫɬɜɚ, ɨɧɚ ɹɜɥɹɟɬɫɹ ɫɬɟɪɠɧɟɦ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɪɚɡɜɢɬɢɹ ɜɫɟɣ 

ɷɤɨɧɨɦɢɤɢ. 

Ɉɛɴɟɤɬɨɦ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɹɜɥɹɟɬɫɹ ɜɨɡɞɭɲɧɚɹ ɥɢɧɢɹ ɨɬ ɩɨɞɫɬɚɧɰɢɢ 

ɉɋ 110/35/6 Ɉɪɞɠɨɧɢɤɢɞɡɟ ɞɨ ɉɋ 35/6 ɉɪɢɢɫɤɨɜɵɣ (Ɍ-31), ɜ ɫɜɹɡɢ ɫ ɜɵɫɨɤɢɦ 

ɢɡɧɨɫɨɦ ɨɩɨɪ ɢ ɜɫɟɣ ɥɢɧɢɢ, ɚ ɬɚɤɠɟ ɦɚɥɨɣ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɶɸ ɥɢɧɢɢ.  
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1 Ɍɟɨɪɟɬɢɱɟɫɤɚɹ ɱɚɫɬɶ  
 

1.1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɥɢɧɢɢ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ. ȼɢɞɵ 
ɪɚɛɨɬ ɩɪɢ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɥɢɧɢɢ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ 

 
ɋɬɪɨɢɬɟɥɶɫɬɜɨ Ʌɗɉ ɹɜɥɹɟɬɫɹ ɫɚɦɵɦ ɪɚɰɢɨɧɚɥɶɧɵɦ ɫɩɨɫɨɛɨɦ 

ɨɛɟɫɩɟɱɟɧɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɟɣ ɭɞɚɥɟɧɧɵɯ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, ɝɨɪɨɞɨɜ ɢ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɨɛɴɟɤɬɨɜ. ɉɨɷɬɨɦɭ ɩɨɜɪɟɠɞɟɧɢɟ ɤɚɤɨɝɨ-ɥɢɛɨ ɜɢɞɚ 

ɜɨɡɞɭɲɧɨɣ ɥɢɧɢɢ ɜɥɢɹɟɬ ɞɟɹɬɟɥɶɧɨɫɬɢ ɱɟɥɨɜɟɤɚ  

ȿɫɥɢ ɜ ɯɨɞɟ ɞɢɚɝɧɨɫɬɢɤɢ ɫɟɪɶɟɡɧɵɯ ɩɨɜɪɟɠɞɟɧɢɣ ɢɥɢ ɚɜɚɪɢɣɧɵɯ 

ɫɢɬɭɚɰɢɣ ɧɟ ɜɵɹɜɥɟɧɨ, ɧɨ ɩɪɢ ɷɬɨɦ ɧɚɛɥɸɞɚɟɬɫɹ ɩɚɞɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ 

ɤɨɧɰɚɯ ɞɥɢɧɧɵɯ ɭɱɚɫɬɤɨɜ ɥɢɧɢɢ, ɬɨ ɫɥɟɞɭɟɬ ɡɚɞɭɦɚɬɶɫɹ ɨ ɩɨɜɵɲɟɧɢɢ 

ɧɚɞɟɠɧɨɫɬɢ ɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɛɨɬɵ ɥɢɧɢɢ. ɋ ɷɬɨɣ ɰɟɥɶɸ ɨɛɵɱɧɨ ɩɪɨɜɨɞɹɬ 

ɪɟɤɨɧɫɬɪɭɤɰɢɸ Ʌɗɉ ɡɚɦɟɧɭ ɩɪɨɜɨɞɨɜ ɧɚ ɛɨɥɶɲɨɟ ɫɟɱɟɧɢɟ). 

ɋɨɜɪɟɦɟɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɪɚɛɨɬɵ ɢ ɩɪɨɮɟɫɫɢɨɧɚɥɢɡɦ 

ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɨɪɝɚɧɢɡɚɰɢɣ ɩɨɡɜɨɥɹɟɬ ɩɪɨɜɨɞɢɬɶ ɞɚɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ 

ɛɟɡ ɨɬɤɥɸɱɟɧɢɹ ɫɟɬɢ ɨɬ ɫɢɫɬɟɦɵ ɷɧɟɪɝɨɫɧɚɛɠɟɧɢɹ. Ʉɚɤ ɩɪɚɜɢɥɨ, ɬɚɤɢɟ 

ɦɟɪɨɩɪɢɹɬɢɹ ɩɪɨɜɨɞɹɬ ɜ ɥɟɬɧɟɟ ɜɪɟɦɹ: ɜ ɷɬɨɬ ɩɟɪɢɨɞ ɧɚɝɪɭɡɤɚ ɧɚ ɷɥɟɤɬɪɨɫɟɬɶ 

ɫɧɢɠɟɧɚ ɡɚ ɫɱɟɬ ɬɨɝɨ, ɱɬɨ ɛɨɥɶɲɢɧɫɬɜɨ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɨɬɩɪɚɜɥɹɸɬ ɡɚ ɝɨɪɨɞ ɧɚ ɞɚɱɢ. Ʉɪɨɦɟ ɬɨɝɨ, ɭɫɥɨɜɢɹ ɩɨɡɜɨɥɹɸɬ ɫ ɤɨɦɮɨɪɬɨɦ 

ɪɚɛɨɬɚɬɶ ɧɚ ɭɥɢɰɟ 

Ɉɫɧɨɜɧɨɣ ɰɟɥɶɸ ɪɟɤɨɧɫɬɪɭɤɰɢɣ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ, ɩɨɞɫɬɚɧɰɢɣ, 

ɫɟɬɟɣ ɢ ɷɧɟɪɝɨɫɢɫɬɟɦ ɹɜɥɹɟɬɫɹ: ɩɪɨɢɡɜɨɞɫɬɜɨ, ɩɟɪɟɞɚɱɚ ɢ ɪɚɫɩɪɟɞɟɥɟɧɢɟ 

ɡɚɞɚɧɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ; ɧɚɞɺɠɧɨɫɬɶ ɪɚɛɨɬɵ ɭɫɬɚɧɨɜɤɢ ɢ 

ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɜ ɰɟɥɨɦ; ɡɚɞɚɧɧɨɟ ɤɚɱɟɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ; ɩɨɧɢɠɟɧɢɟ 

ɟɠɟɝɨɞɧɵɯ ɢɡɞɟɪɠɟɤ ɢ ɭɳɟɪɛɨɜ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɭɫɬɚɧɨɜɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 

ȼ ɯɨɞɟ Ɋɟɤɨɧɫɬɪɭɤɰɢɢ ɥɢɧɢɢ ɩɪɨɜɨɞɹɬ ɫɥɟɞɭɸɳɢɟ ɪɚɛɨɬɵ [1]:  

– ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɮɭɧɞɚɦɟɧɬɚ ɞɥɹ ɧɨɜɵɯ ɨɩɨɪ (ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ); 

– Ⱦɟɦɨɧɬɚɠ ɫɬɚɪɵɯ ɢ ɭɫɬɚɧɨɜɤɚ ɧɨɜɵɯ ɫɬɨɥɛɨɜ ɢɥɢ ɧɟɫɭɳɢɯ 

ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɤɨɧɫɬɪɭɤɰɢɣ; 
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– Ɂɚɦɟɧɚ ɩɪɨɜɨɞɨɜ ɧɚ ɜɨɡɞɭɲɧɨɣ ɥɢɧɢɢ, ɚɪɦɚɬɭɪɵ, ɷɥɟɦɟɧɬɨɜ 

ɡɚɡɟɦɥɟɧɢɹ ɢ ɬ.ɞ.; 

Ɉɫɧɨɜɧɵɦɢ Ɏɚɤɬɨɪɚɦɢ ɜɥɢɹɧɢɹ ɧɚ ȼɅ ɹɜɥɹɸɬɫɹ  

– Ɍɟɦɩɟɪɚɬɭɪɧɵɟ ɩɟɪɟɩɚɞɵ (ɧɚ ɰɟɥɨɫɬɧɨɫɬɶ ɩɪɨɜɨɞɚ) 

– Ⱥɬɦɨɫɮɟɪɧɨɟ ɩɟɪɟɧɚɩɪɹɠɟɧɢɟ (ɜɨɡɧɢɤɚɟɬ ɢɡ-ɡɚ ɝɪɨɡɵ ɢ ɦɨɥɧɢɢ) 

– Ʉɨɦɦɭɬɚɰɢɨɧɧɵɟ (ɜɧɭɬɪɟɧɟɟ ɩɟɪɟɧɚɩɪɹɠɟɧɢɟ) ɜɨɡɧɢɤɚɟɬ ɩɪɢ 

ɩɟɪɢɨɞɢɱɟɫɤɨɦ ɨɬɤɥɸɱɟɧɢɢ ɢ ɜɤɥɸɱɟɧɢɢ ɜɵɤɥɸɱɚɬɟɥɟɣ, ɩɨɞɨɛɧɨ 

ɚɬɦɨɫɮɟɪɧɨɦɭ ɩɟɪɟɧɚɩɪɹɠɟɧɢɸ 

– ɉɨɧɢɠɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ (ɭɜɟɥɢɱɢɜɚɟɬ ɞɨɩɭɫɬɢɦɭɸ ɩɨ ɧɚɝɪɟɜɭ 

ɬɟɦɩɟɪɚɬɭɪɭ ɢ ɪɨɞɚ ɬɨɤɚ)   

– ɉɨɜɵɲɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɨɜɨɞɨɜ (ɩɪɨɜɨɞ ɭɞɥɢɧɹɟɬɫɹ ɢ ɫɢɥɶɧɨ 

ɩɪɨɜɢɫɚɟɬ) 

– Ƚɨɥɨɥɟɞɧɨɟ ɹɜɥɟɧɢɟ ɧɚ ɩɪɨɜɨɞɚɯ (ɢɡ-ɡɚ ɫɧɟɝɚ, ɤɚɩɟɥɶ ɞɨɠɞɹ, ɢɡɦɨɪɨɡɢ) 

– ɉɨɪɵɜɵ ɜɟɬɪɚ  

– ɜɢɛɪɚɰɢɢ (ɤɨɥɟɛɚɧɢɟ ɩɪɨɜɨɞɨɜ) 

– Ɂɚɝɪɹɡɧɟɧɢɟ ɜɨɡɞɭɯɚ (ɨɫɚɞɨɤ ɡɨɥɵ, ɰɟɦɟɧɬɧɚɹ ɩɵɥɶ) 

 

1.2 ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɟɤɨɧɫɬɪɭɢɪɭɟɦɨɣ ɥɢɧɢɢ ɢ ɩɪɢɱɢɧɵ 
ɪɟɤɨɧɫɬɪɭɤɰɢɢ  

 

ɇɚɱɚɥɶɧɨɣ ɬɨɱɤɨɣ ɨɞɧɨɰɟɩɧɨɣ ȼɅ 35 ɤȼ ɹɜɥɹɟɬɫɹ ɈɊɍ 35 ɤȼ ɉɋ 

110/35/6 ɤȼ Ɉɪɞɠɨɧɢɤɢɞɡɟ. Ʉɨɧɟɱɧɨɣ ɬɨɱɤɨɣ ɬɪɚɫɫɵ ɹɜɥɹɟɬɫɹ ɈɊɍ 35 ɤȼ ɉɋ 

35/6 ɤȼ ɉɪɢɢɫɤɨɜɵɣ. Ɉɛɳɚɹ ɩɪɨɬɹɠɺɧɧɨɫɬɶ ɪɟɤɨɧɫɬɪɭɟɤɬɢɪɨɟɦɨɝɨ ɨɛɶɟɤɬɚ – 

26,154 ɤɦ.  

ɋɯɟɦɚ ɪɚɡɦɟɳɟɧɢɟ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɨɛɴɟɤɬɚ.  
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Ɍɚɛɥɢɰɚ 1.1 ɉɟɪɟɱɟɧɶ ɨɛɨɪɭɞɨɜɚɧɢɹ ɥɢɧɢɢ  
 
ɇɚɢɦɟɧɨɜɚɧɢɹ  Ɉɛɨɡɧɚɱɟɧɢɟ  Ʉɨɥ. Ɇɚɫɫɚ ɟɞ. ɤɝ 
ɉɪɨɜɨɞ 
ɫɬɚɥɟɚɥɸɦɢɧɟɜɵɣ  

Ⱥɋ-95/16 29,739ɤɦ 
 

385,0 ɤɝ/ɤɦ 
 

Ƚɢɪɥɹɧɞɵ  
- ɩɨɞɞɟɪɠɢɜɚɸɳɢɟ 
- ɧɚɬɹɠɧɵɟ 
ɂɡɨɥɹɬɨɪɵ 
- ɩɨɞɞɟɪɠɢɜɚɸɳɢɟ  
- ɧɚɬɹɠɧɵɟ 

 
 
 
 
ɉɋ-70 
ɉɋ-70 

 
                   360ɲɬ. 
                   246ɲɬ. 

 
                 1080ɲɬ. 
                   738ɲɬ. 

 
 
 
 
               3,5 ɤɝ/ɲɬ. 
               3,5 ɤɝ/ɲɬ. 

Ʌɢɧɟɣɧɚɹ ɚɪɦɚɬɭɪɚ  
- ɫɰɟɩɧɚɹ  
 
- ɧɚɬɹɠɧɵɟ  
- ɩɨɞɞɟɪɠɢɜɚɸɳɢɟ 

 
ɍ1-7-16 
ɋɊ-7-16 
ɇȻɇ-2-6 
ɉȽɇ-2-6 

 
                   246ɲɬ. 
                   246ɲɬ. 
                   246ɲɬ. 
                   360ɲɬ. 
 

 
             0,67 ɤɝ/ɲɬ. 
             0,30 ɤɝ/ɲɬ. 
             1,85 ɤɝ/ɲɬ. 
             0,71 ɤɝ/ɲɬ. 
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Ɍɚɛɥɢɰɚ 1.2 – ȼɟɞɨɦɨɫɬɶ ɨɩɨɪ  
 

Ɍɢɩ ɨɩɨɪɵ Ʉɨɥɢɱɟɫɬɜɨ, ɲɬ. 
ɉȻ-35-2 1 
ɍȾ 110-1 17 
ɍȾ 110-1 ɫ ɠ/ɛ ɩɪɢɫɬɚɜɤɨɣ 23 
ɍȺȼ-1 1 
ɉȼ-10 1 
ɉȾ 35-1 114 
ɉȾ 35-1 ɫ ɠ/ɛ ɩɪɢɫɬɚɜɤɨɣ 4 
ɂɬɨɝɨ: 161 
 

Ɉɫɧɨɜɧɨɣ ɩɪɢɱɢɧɨɣ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɜɟɬɯɨɟ ɫɨɫɬɨɹɧɢɟ ɨɩɨɪ, ɤɨɬɨɪɵɟ 

ɩɨɞɜɟɪɝɥɢɫɶ ɤɨɪɪɨɡɢɢ ɢ ɪɚɡɥɢɱɧɵɦ ɩɪɢɪɨɞɧɵɦ ɹɜɥɟɧɢɹɦ ɧɚɪɭɲɚɹ 

ɰɟɥɨɫɬɧɨɫɬɶ ɧɟ ɬɨɥɶɤɨ ɨɩɨɪ, ɧɨ ɢ ɜɫɟɣ ɥɢɧɢɢ. Ɍɚɤɠɟ ɩɨɠɚɪɵ ɜ ɏɚɤɚɫɢɢ 

ɧɚɝɥɹɞɧɨ ɩɨɤɚɡɚɥɢ ɧɟ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ ɞɟɪɟɜɹɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ, ɤɨɬɨɪɵɟ ɧɟ 

ɢɦɟɥɢ ɩɪɚɤɬɢɱɟɫɤɢ ɧɢɤɚɤɨɣ ɫɬɨɣɤɨɫɬɢ ɩɪɨɬɢɜ ɨɝɧɹ ɩɪɨɢɫɯɨɞɢɬ ɜɨɡɝɨɪɚɧɢɟ ɡɚ 

ɫɱɢɬɚɧɵɟ ɦɢɧɭɬɵ, ɧɚɪɭɲɚɹ ɰɟɥɨɫɬɧɨɫɬɶ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɪɟɝɢɨɧɚ   

ɉɨɦɢɦɨ ɜɟɬɯɢɯ ɨɩɨɪ, ɰɟɥɶɸ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɫɬɨɢɬ ɭɜɟɥɢɱɟɧɢɟ 

ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɜɨɡɞɭɲɧɨɣ ɥɢɧɢɢ, ɜ ɫɜɹɡɢ ɫ ɭɜɟɥɢɱɟɧɢɟ ɧɚɝɪɭɡɤɭ ɧɚ 

ɫɟɬɶ.  

1.3 ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɪɟɞɩɨɥɚɝɚɟɦɨɣ ɬɪɚɫɫɵ ɥɢɧɢɢ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ 

 
ȼ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨɦ ɨɬɧɨɲɟɧɢɢ ɪɟɤɨɧɫɬɪɭɢɪɭɟɦɚɹ ɜɨɡɞɭɲɧɚɹ ɥɢɧɢɹ 

ɪɚɫɩɨɥɨɠɟɧɚ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ɉɪɞɠɨɧɢɤɢɞɡɟɜɫɤɨɝɨ ɪɚɣɨɧɚ Ɋɟɫɩɭɛɥɢɤɢ ɏɚɤɚɫɢɹ. 

ȼ ɪɚɣɨɧɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɪɚɫɩɨɥɨɠɟɧɵ ɫɥɟɞɭɸɳɢɟ ɧɚɫɟɥɟɧɧɵɟ ɩɭɧɤɬɵ: - ɫ. 

Ɉɪɞɠɨɧɢɤɢɞɡɟɜɫɤɨɟ; - ɫ. ɉɪɢɢɫɤɨɜɨɟ. ɇɚɱɚɥɶɧɨɣ ɬɨɱɤɨɣ ɨɞɧɨɰɟɩɧɨɣ ȼɅ 35 ɤȼ 

ɹɜɥɹɟɬɫɹ ɈɊɍ 35 ɤȼ ɉɋ 110/35/6 ɤȼ Ɉɪɞɠɨɧɢɤɢɞɡɟ. Ʉɨɧɟɱɧɨɣ ɬɨɱɤɨɣ ɬɪɚɫɫɵ 

ɹɜɥɹɟɬɫɹ ɈɊɍ 35 ɤȼ ɉɋ 35/6 ɤȼ ɉɪɢɢɫɤɨɜɵɣ. Ɉɛɳɚɹ ɩɪɨɬɹɠɺɧɧɨɫɬɶ 

ɪɟɤɨɧɫɬɪɭɟɤɬɢɪɨɟɦɨɝɨ ɨɛɶɟɤɬɚ – 26,154 ɤɦ. Ɍɟɪɪɢɬɨɪɢɹ ɫɥɚɛɨ ɡɚɫɬɪɨɟɧɚ. 

Ɋɟɥɶɟɮ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɱɟɪɟɞɨɜɚɧɢɟ ɪɚɜɧɢɧɧɵɯ ɩɨɥɨɝɨɧɚɤɥɨɧɧɵɯ 

ɭɱɚɫɬɤɨɜ ɫ ɚɛɫɨɥɸɬɧɵɦɢ ɨɬɦɟɬɤɚɦɢ 607-643 ɦ ɢ ɯɪɟɛɬɨɜ ɫ ɚɛɫɨɥɸɬɧɵɦɢ 

ɨɬɦɟɬɤɚɦɢ ɞɨ 1100 ɦ. ȼ ɝɟɨɦɨɪɮɨɥɨɝɢɱɟɫɤɨɦ ɨɬɧɨɲɟɧɢɢ ɩɥɨɳɚɞɤɚ ɢɡɵɫɤɚɧɢɣ 

ɪɚɫɩɨɥɨɠɟɧɚ ɧɚ ɥɟɜɨɛɟɪɟɠɧɨɦ ɫɤɥɨɧɟ ɞɨɥɢɧɵ ɪɟɤɢ ɋɚɪɚɥɚ. ɉɨɜɟɪɯɧɨɫɬɶ 
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ɫɤɥɨɧɚ ɜɨɥɧɢɫɬɚɹ, ɫ ɫɢɥɶɧɵɦ ɭɤɥɨɧɨɦ ɜ ɫɬɨɪɨɧɭ ɪɟɤɢ ɋɚɪɚɥɚ. ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɢ 

ɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɛɥɢɡɨɫɬɢ ɤ ɩɥɨɳɚɞɤɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɨɛɴɟɤɬɵ ɠɢɥɢɳɧɨɝɨ 

ɢ ɤɭɥɶɬɭɪɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ ɨɬɫɭɬɫɬɜɭɸɬ, ɨɛɴɟɤɬ ɩɪɨɟɤɬɢɪɭɟɬɫɹ ɧɚ ɦɟɫɬɟ 

ɫɭɳɟɫɬɜɭɸɳɟɣ ȼɅ 35 ɤȼ, ɩɨɞɥɟɠɚɳɟɣ ɞɟɦɨɧɬɚɠɭ. Ɋɚɫɫɦɚɬɪɢɜɚɟɦɚɹ 

ɬɟɪɪɢɬɨɪɢɹ ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɨɬɧɨɫɢɬɫɹ ɤ ɤɚɬɟɝɨɪɢɢ ɡɟɦɟɥɶ – ɡɟɦɥɢ 

ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ ɢ ɡɟɦɥɢ ɥɟɫɧɨɝɨ ɮɨɧɞɚ. ɉɪɨɯɨɠɞɟɧɢɟ ɩɨ ɡɟɦɥɹɦ 

ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ, ɡɟɦɥɹɦ ɜɨɞɧɨɝɨ ɮɨɧɞɚ, ɡɟɦɥɹɦ ɨɫɨɛɨ 

ɨɯɪɚɧɹɟɦɵɯ ɩɪɢɪɨɞɧɵɯ ɬɟɪɪɢɬɨɪɢɣ ɜ ɞɚɧɧɨɦ ɩɪɨɟɤɬɟ ɧɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ. 

ɋɬɪɨɢɬɟɥɶɫɬɜɨ ȼɅ ɩɪɨɟɤɬɢɪɭɟɬɫɹ ɜ ɫɭɳɟɫɬɜɭɸɳɟɦ ɤɨɪɢɞɨɪɟ ɧɚ ɦɟɫɬɟ 

ɞɟɦɨɧɬɢɪɭɟɦɨɣ ȼɅ ɜɵɹɜɥɟɧɧɵɯ ɡɚɩɚɫɨɜ ɩɨɥɟɡɧɵɯ ɢɫɤɨɩɚɟɦɵɯ ɧɟɬ, ɜ ɫɜɹɡɢ ɫ 

ɱɟɦ ɨɬɫɭɬɫɬɜɭɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɩɪɨɜɟɞɟɧɢɹ ɫɩɟɰɢɚɥɶɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ 

ɨɯɪɚɧɟ ɧɟɞɪ.  

Ɉɩɢɫɚɧɢɟ ɩɨɥɨɫɵ ɨɬɜɨɞɚ 

Ɉɛɳɚɹ ɩɪɨɬɹɠɺɧɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɬɪɚɫɫɵ – 26,154 ɤɦ. 

Ɋɚɫɫɦɚɬɪɢɜɚɟɦɚɹ ɬɟɪɪɢɬɨɪɢɹ ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɨɬɧɨɫɢɬɫɹ ɤ ɤɚɬɟɝɨɪɢɢ ɡɟɦɟɥɶ 

– ɡɟɦɥɢ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, ɡɟɦɥɢ ɥɟɫɧɨɝɨ ɮɨɧɞɚ. Ɇɢɧɢɦɚɥɶɧɵɣ ɪɚɡɦɟɪ 

ɡɟɦɟɥɶɧɨɝɨ ɭɱɚɫɬɤɚ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɨɩɨɪɵ ɜɨɡɞɭɲɧɨɣ ɥɢɧɢɢ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ 

ɧɚɩɪɹɠɟɧɢɟɦ ɫɜɵɲɟ 10 ɤȼ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ: – ɩɥɨɳɚɞɶ ɤɨɧɬɭɪɚ, ɨɬɫɬɨɹɳɟɝɨ 

ɧɚ 1 ɦ ɨɬ ɤɨɧɬɭɪɚ ɩɪɨɟɤɰɢɢ ɨɩɨɪɵ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɡɟɦɥɢ - ɞɥɹ ɡɟɦɟɥɶɧɵɯ 

ɭɱɚɫɬɤɨɜ, ɝɪɚɧɢɱɚɳɢɯ ɫ ɡɟɦɟɥɶɧɵɦɢ ɭɱɚɫɬɤɚɦɢ ɜɫɟɯ ɤɚɬɟɝɨɪɢɣ, ɤɪɨɦɟ 

ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɨɩɨɪ ɫ ɪɢɝɟɥɹɦɢ ɝɥɭɛɢɧɨɣ ɡɚɥɨɠɟɧɢɹ ɧɟ 

ɛɨɥɟɟ 0,8 ɦɟɬɪɚ, ɝɪɚɧɢɱɚɳɢɯ ɫ ɡɟɦɟɥɶɧɵɦɢ ɭɱɚɫɬɤɚɦɢ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ 

ɧɚɡɧɚɱɟɧɢɹ; Ⱦɥɹ ȼɅ 35 ɤȼ ɡɟɦɟɥɶɧɵɟ ɭɱɚɫɬɤɢ (ɱɚɫɬɢ ɡɟɦɟɥɶɧɵɯ ɭɱɚɫɬɤɨɜ), 

ɢɫɩɨɥɶɡɭɟɦɵɟ ɯɨɡɹɣɫɬɜɭɸɳɢɦɢ ɫɭɛɴɟɤɬɚɦɢ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɩɨɥɨɫɭ ɡɟɦɥɢ ɩɨ ɜɫɟɣ ɞɥɢɧɟ ɜɨɡɞɭɲɧɨɣ ɥɢɧɢɢ 

ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ, ɲɢɪɢɧɚ ɤɨɬɨɪɨɣ ɩɪɟɜɵɲɚɟɬ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɹɦɢ 

ɤɪɚɣɧɢɯ ɮɚɡ ɧɚ 2 ɦɟɬɪɚ ɫ ɤɚɠɞɨɣ ɫɬɨɪɨɧɵ. 
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Ɍɚɛɥɢɰɚ 1.3 – ȼɟɞɨɦɨɫɬɶ ɩɥɨɳɚɞɟɣ ɩɨɞ ɨɯɪɚɧɧɭɸ ɡɨɧɭ ɪɟɤɨɧɫɬɪɭɢɪɭɟɦɨɣ 
ȼɅ 35 ɤȼ  
 
ɒɢɪɢɧɚ ɨɯɪɚɧɧɨɣ ɡɨɧɵ, ɦ Ⱦɥɢɧɚ ɬɪɚɫɫɵ ȼɅ, ɦ Ɉɛɳɚɹ ɩɥɨɳɚɞɶ, ɝɚ 

38 26154 99,385 

 
2 Ⱥɧɚɥɢɬɢɱɟɫɤɚɹ ɱɚɫɬɶ  
2.1 ȼɵɛɨɪ ɦɟɫɬɚ ɩɪɨɯɨɠɞɟɧɢɟ ɬɪɚɫɫɵ ɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɜɵɛɨɪ 

ɨɩɨɪ  

 
ɇɚɱɚɥɶɧɨɣ ɬɨɱɤɨɣ ɨɞɧɨɰɟɩɧɨɣ ȼɅ 35 ɤȼ ɹɜɥɹɟɬɫɹ ɈɊɍ 35 ɤȼ ɉɋ 

110/35/6 ɤȼ Ɉɪɞɠɨɧɢɤɢɞɡɟ. Ʉɨɧɟɱɧɨɣ ɬɨɱɤɨɣ ɬɪɚɫɫɵ ɹɜɥɹɟɬɫɹ ɈɊɍ 35 ɤȼ ɉɋ 

35/6 ɤȼ ɉɪɢɢɫɤɨɜɵɣ. Ɍɟɪɪɢɬɨɪɢɹ ɫɥɚɛɨ ɡɚɫɬɪɨɟɧɚ. Ɋɟɥɶɟɮ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 

ɱɟɪɟɞɨɜɚɧɢɟ ɪɚɜɧɢɧɧɵɯ ɩɨɥɨɝɨɧɚɤɥɨɧɧɵɯ ɭɱɚɫɬɤɨɜ ɫ ɚɛɫɨɥɸɬɧɵɦɢ 

ɨɬɦɟɬɤɚɦɢ 607-643 ɦ ɢ ɯɪɟɛɬɨɜ ɫ ɚɛɫɨɥɸɬɧɵɦɢ ɨɬɦɟɬɤɚɦɢ ɞɨ 1100 ɦ.    ȼ 

ɝɟɨɦɨɪɮɨɥɨɝɢɱɟɫɤɨɦ ɨɬɧɨɲɟɧɢɢ ɩɥɨɳɚɞɤɚ ɢɡɵɫɤɚɧɢɣ     ɪɚɫɩɨɥɨɠɟɧɚ ɧɚ 

ɥɟɜɨɛɟɪɟɠɧɨɦ     ɫɤɥɨɧɟ ɞɨɥɢɧɵ ɪɟɤɢ ɋɚɪɚɥɚ. ɉɨɜɟɪɯɧɨɫɬɶ ɫɤɥɨɧɚ ɜɨɥɧɢɫɬɚɹ, 

ɫ ɫɢɥɶɧɵɦ ɭɤɥɨɧɨɦ ɜ ɫɬɨɪɨɧɭ ɪɟɤɢ ɋɚɪɚɥɚ. ȼ ɜɨɡɞɭɲɧɨɦ ɢɫɩɨɥɧɟɧɢɢ ɬɪɚɫɫɚ 

ɩɟɪɟɫɟɤɚɟɬ 14 ɝɪɭɧɬɨɜɵɯ ɞɨɪɨɝ: ɉɄ 31+97–ɉɄ 32+11; ɉɄ49+21,7–ɉɄ49+28,9; 

ɉɄ57+83,5–ɉɄ 58+23,3; ɉɄ115+57,6–115+69,5; ɉɄ120+86,9 – ɉɄ120+99,5; 

ɉɄ127+24,5 – 127+31,6; ɉɄ169+83,1–ɉɄ170+12,7; ɉɄ187+35,1–ɉɄ187+49,5; 

ɉɄ196+79,8–ɉɄ 197+7,7; ɉɄ202+34,8–ɉɄ202+53,01; ɉɄ208+33,6–

ɉɄ208+53,03; ɉɄ223+55,7– ɉɄ223+72,8; ɉɄ244+16,5–ɉɄ244+34,3; ɪ. ɋɚɪɚɥɚ 

ɉɄ 259+86,4 – ɉɄ260+7,9 

Ɉɛɳɚɹ ɩɪɨɬɹɠɟɧɧɨɫɬɶ ɪɟɤɨɧɫɬɪɭɢɪɭɟɦɨɣ ɥɢɧɢɢ ɬɪɚɫɫɵ -26,154 ɤɦ. 

Ⱦɥɹ ɜɵɛɨɪɚ ɩɪɨɯɨɠɞɟɧɢɹ ɬɪɚɫɫɵ ɜɨɡɞɭɲɧɨɣ ɥɢɧɢɢ ɧɟɨɛɯɨɞɢɦɨ[2] 

ɪɚɫɫɦɨɬɪɟɬɶ ɝɟɨɝɪɚɮɢɱɟɫɤɢɟ ɤɚɪɬɵ ɦɟɫɬɧɨɫɬɢ, ɢɡɭɱɢɬɶ ɦɟɫɬɧɨɫɬɶ, ɧɟɨɛɯɨɞɢɦɨ 

ɬɚɤɠɟ ɨɩɪɟɞɟɥɢɬɶ, ɤɚɤ ɛɭɞɟɬ 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, ɬɪɚɦɜɚɣɧɵɦɢ ɥɢɧɢɹɦɢ ɢ ɬɪɨɥɥɟɣɛɭɫɧɵɦɢ, ɩɨɠɚɪɨɨɩɚɫɧɵɦɢ 
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ɭɫɬɚɧɨɜɤɚɦɢ ɢ ɫ  ɜɡɪɵɜɨɨɩɚɫɧɵɦɢ, ɫ ɬɪɭɛɨɩɪɨɜɨɞɚɦɢ, ɡɞɚɧɢɹɦɢ ɬɪɚɧɫɩɨɪɬɚ 

ɧɟɮɬɢ ɢ ɝɚɡɚ, ɞɨɪɨɝɚɦɢ, ɫ ɚɷɪɨɞɪɨɦɚɦɢ, ɫ ɫɨɨɪɭɠɟɧɢɹɦɢ ɫɜɹɡɢ, ɛɭɞɟɬ ɥɢ 

ɩɪɨɯɨɞɢɬɶ ɩɨ ɦɨɫɬɚɦ ɩɥɚɬɢɧɚɦ ɢ ɞɚɦɛɚɦ 

ȼ ɫɜɹɡɢ ɫ ɜɟɬɯɢɦ ɫɨɫɬɨɹɧɢɟɦ ɪɟɤɨɧɫɬɪɭɢɪɭɟɦɨɣ ȼɅ ɩɪɟɞɭɫɦɨɬɪɟɧɚ 

ɩɨɷɬɚɩɧɚɹ ɪɟɤɨɧɫɬɪɭɤɰɢɣ: 

 

Ɍɚɛɥɢɰɚ 2.1 – ȼɟɞɨɦɨɫɬɶ ɩɪɢɦɟɧɹɟɦɵɯ ɨɩɨɪ  
 

Ɉɩɨɪɵ ɉɪɢɦɟɱɚɧɢɟ  
ɒɢɮɪ № Ʉɨɥ, 

ɲɬ . 
Ɇɚɫɫɚ 
ɫ 
ɰɢɧɤɨɦ 
1 
ɨɩɨɪɵ, 
ɤɝ 

Ɇɚɫɫɚ ɫ 
ɰɢɧɤɨɦ 
ɨɛɳɚɹ, 
ɤɝ 

ɉɋ35/110ɉɍ2.35ɌɆ 4, 5, 6, 9, 10, 11, 12, 14, 15, 
16, 17, 18, 19, 21, 22, 24, 25, 
26, 27, 28, 29, 30, 31, 32, 33, 
34, 35, 38, 39, 40, 41, 42, 43, 
44, 45, 46, 47, 49, 50, 51, 52, 
53, 54, 55, 56, 57, 59, 60, 61, 
62, 63, 64, 68, 71, 72, 74, 75, 
76, 77, 79, 80, 81, 82, 83, 84, 
85, 86, 87, 90, 91, 92, 93, 95, 
96, 97, 98, 99, 100, 101, 102, 
103, 105, 106, 107, 108, 109, 
111, 112, 113, 115, 116, 117, 
118, 119, 120, 121, 122, 123, 
124, 125, 127, 128, 129, 130, 
131, 132, 133, 134, 135, 136, 
137, 138, 139, 141, 142, 143, 
144, 145, 147, 

128 1585 188615  

ɍ35-1ɬ 1, 2, 3, 7, 8, 13, 20, 23, 48, 58, 
69, 70, 73, 78, 88, 89, 94, 104, 
110, 114, 126, 140, 146 

23 3263 75049  

ɍ35-1ɬ+5 36, 37, 65, 66, 67, 148, 149 7 4910 34370  

2ɉɋ35/110ɉɍ -
2.35ɌɆ 

153,160 2 2146 4292  

ɂɬɨɝɨ 160  302326  

 

ȼɛɥɢɡɢ ɪɟɤɨɧɫɬɪɭɢɪɭɟɦɨɝɨ ɨɛɴɟɤɬɚ, ɯɨɪɨɲɨ ɪɚɡɜɢɬɚ ɫɟɬɶ ɝɪɭɧɬɨɜɵɯ 

ɞɨɪɨɝ ɦɟɫɬɧɨɝɨ ɡɧɚɱɟɧɢɹ. Ⱦɨɫɬɚɜɤɚ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
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ɠ/ɞ, ɚɜɬɨɦɨɛɢɥɶɧɵɦ ɬɪɚɧɫɩɨɪɬɨɦ ɨɛɳɟɝɨ ɧɚɡɧɚɱɟɧɢɹ ɢ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɦɢ 

ɩɪɢɰɟɩɚɦɢ 

Ɇɚɬɟɪɢɚɥɶɧɨ - ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɨɛɴɟɤɬɚ ɢ ɨɪɝɚɧɢɡɚɰɢɹ 

ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ, ɫɤɥɚɞɢɪɨɜɚɧɢɹ ɢ ɯɪɚɧɟɧɢɹ ɦɚɬɟɪɢɚɥɨɜ ɤɨɧɫɬɪɭɤɰɢɣ ɢ 

ɨɛɨɪɭɞɨɜɚɧɢɹ, ɞɨɥɠɧɨ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɭɤɚɡɚɧɢɹɦɢ 

«Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ».  

Ⱦɨɫɬɚɜɤɭ ɉȽɋ ɢ ɩɟɫɤɚ ɩɪɟɞɥɚɝɚɟɬɫɹ ɨɫɭɳɟɫɬɜɥɹɬɶ ɢɡ ɤɚɪɶɟɪɚ, 

ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɜ 18 ɤɦ ɨɬ ɫ. Ɉɪɞɠɨɧɢɤɢɞɡɟɜɫɤɨɟ. Ɋɚɫɫɬɨɹɧɢɟ 

ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɉȽɋ ɢ ɩɟɫɤɚ ɨɪɢɟɧɬɢɪɨɜɨɱɧɨ ɫɨɫɬɚɜɢɬ 45,1 ɤɦ ɫ ɭɱɟɬɨɦ 

ɩɪɨɬɹɠɟɧɧɨɫɬɢ ɬɪɚɫɫɵ. 

Ɉɬɯɨɞɵ ɢ ɫɬɪɨɢɬɟɥɶɧɵɣ ɦɭɫɨɪ, ɫɨɝɥɚɫɧɨ ɩɢɫɶɦɭ ɚɞɦɢɧɢɫɬɪɚɰɢɢ, 

Ɉɪɞɠɨɧɢɤɢɞɡɟɜɫɤɨɝɨ ɪɚɣɨɧɚ, ɩɟɪɟɜɨɡɹɬ ɧɚ ɩɥɨɳɚɞɤɭ ɫɤɥɚɞɢɪɨɜɚɧɢɹ ɌȻɈ. 

Ʉɨɩɶɟɜɫɤɨɝɨ ɩɨɫɫɨɜɟɬɚ. Ɇɚɤɫɢɦɚɥɶɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ 

ɨɪɢɟɧɬɢɪɨɜɨɱɧɨ ɫɨɫɬɚɜɥɹɟɬ 131,2 ɤɦ (ɫ ɭɱɟɬɨɦ ɩɪɨɬɹɠɟɧɧɨɫɬɢ ɬɪɚɫɫɵ). 

 

2.2 Ɋɚɫɱɟɬ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɱɚɫɬɢ 

 
2.2.1 ȼɵɛɨɪ ɦɚɪɤɢ ɫɟɱɟɧɢɹ ɩɪɨɜɨɞɚ ɩɨ ɩɨɬɟɪɹɦ ɢ ɜ ɪɚɡɥɢɱɧɵɯ 

ɪɟɠɢɦɚɯ ɪɚɛɨɬɵ  
 

ɇɚɣɞɟɦ ɦɨɳɧɨɫɬɶ ɢ ɬɨɤ ɧɚ 5 ɝɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɨɫɥɟ ɪɟɤɨɧɫɬɪɭɤɰɢɢ 

ɥɢɧɢɢ; 

 

n
ɪаɫɫ ɧɨɦS S   ,                                                                                     (2.1) 

 

ɝɞɟ 1.01.....1.03  - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɝɨɞɨɜɨɣ ɪɨɫɬ ɧɚɝɪɭɡɤɢ . 

n – ɱɢɫɥɨ ɥɟɬ. 

ɉɟɪɟɞɚɜɚɟɦɚɹ ɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ (P) ɫɨɫɬɚɜɥɹɟɬ 6,4 Ɇȼɬ 

Ɉɩɪɟɞɟɥɢɦ ɩɨɥɧɭɸ ɦɨɳɧɨɫɬɶ(S) ɢ ɪɟɚɤɬɢɜɧɭɸ(Q) ɩɨ ɮɨɪɦɭɥɟ: 
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S = P/cosφ=6,4/0,9=7,11ɆȼȺ                                                                (2..2) 

 

ɝɞɟ P-ɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶɆȼɬ; 

 S– ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ ɆȼȺ; 

cos 0,9  – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ; 

 

2 2Q= 50,55 40,96 9,59 3,09S P MBA                                               (2.3) 

 

ɝɞɟ Q-ɪɟɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ MBA  

 

7,11 1,15 8,17n
ɪаɫɫ ɧɨɦS S                                                                               

 

ɋɟɱɟɧɢɟ ɤɚɛɟɥɟɣ ɢ ɩɪɨɜɨɞɨɜ ɨɩɪɟɞɟɥɹɸɬ [3], ɢɫɯɨɞɹ ɢɡ ɢɫɯɨɞɹ ɢɡ 

ɞɨɩɭɫɬɢɦɨɝɨ ɧɚɝɪɟɜɚ ɫ ɭɱɟɬɨɦ ɧɨɪɦɚɥɶɧɨɝɨ ɢ ɚɜɚɪɢɣɧɨɝɨ ɪɟɠɢɦɨɜ, ɚ ɬɚɤɠɟ 

ɧɟɪɚɜɧɨɦɟɪɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɬɨɤɨɜ ɦɟɠɞɭ ɨɬɞɟɥɶɧɵɦɢ ɥɢɧɢɹɦɢ, ɩɨɫɤɨɥɶɤɭ, 

ɧɚɝɪɟɜ ɢɡɦɟɧɹɟɬ ɮɢɡɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɩɪɨɜɨɞɧɢɤɚ, ɩɨɜɵɲɚɟɬ ɟɝɨ 

ɫɨɩɪɨɬɢɜɥɟɧɢɟ, ɭɜɟɥɢɱɢɜɚɟɬ ɛɟɫɩɨɥɟɡɧɵɣ ɪɚɫɯɨɞ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɧɚ 

ɧɚɝɪɟɜ ɬɨɤɨɩɪɨɜɨɞɹɳɢɯ ɱɚɫɬɟɣ ɢ ɫɨɤɪɚɳɚɟɬ ɫɪɨɤ ɫɥɭɠɛɵ ɢɡɨɥɹɰɢɢ. 

ɑɪɟɡɦɟɪɧɵɣ ɧɚɝɪɟɜ ɨɩɚɫɟɧ ɞɥɹ ɢɡɨɥɹɰɢɢ ɢ ɤɨɧɬɚɤɬɧɵɯ ɫɨɟɞɢɧɟɧɢɣ ɢ ɦɨɠɟɬ 

ɩɪɢɜɟɫɬɢ ɤ ɩɨɠɚɪɭ ɢ ɜɡɪɵɜɭ. 

ȼɵɛɨɪ ɫɟɱɟɧɢɹ ɤɚɛɟɥɹ ɢ ɩɪɨɜɨɞɚ ɩɨ ɧɚɝɪɟɜɭ ɜɵɛɢɪɚɸɬ ɩɨ ɪɚɫɱɺɬɧɨɦɭ 

ɬɨɤɭ [4] 

Ɋɚɫɫɱɢɬɚɟɦ ɪɚɛɨɱɢɣ ɬɨɤ ɥɢɧɢɢ Iɥ ɧɚ 5 ɥɟɬ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

3
ɥS

ɧɨɦ

Iɥ
U n


                                                                                  (2.4) 

 

Ƚɞɟ 𝑆ɥ – ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ ɜ ɥɢɧɢ ɆȼȺ;  
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 n – ɤɨɥɢɱɟɫɬɜɨ ɰɟɩɟɣ ɥɢɧɢɣ; 

 𝑈ɧɨɦ – ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɤȼɬ 

 

8,17 8,17
134

60,553 3 35 1
ɥS

ɧɨɦ

Iɥ А
U n

   
   

 

 

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 

ɇɚɣɞɟɦ ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɩɥɨɬɧɨɫɬɶ; 

ɥ
э

k

I
F

j
                                                                                                        (2.5) 

ɝɞɟ    𝐼ɥ– ɪɚɛɨɱɢɣ ɬɨɤ ɥɢɧɢɢ Ⱥ;  

 ݆݇–ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɩɥɨɬɧɨɫɬɶ ɬɨɤɚ, Ⱥ/ɦɦ2 

ɋɟɱɟɧɢɟ ɩɪɨɜɨɞɧɢɤɚ 𝐹 ɷ; 

2134
134

1
ɥ

э
k

I
Iɥ F ɦɦ

j
                                                                              (2.6) 

 
Ɍɚɛɥɢɰɚ 2.1 – ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɩɥɨɬɧɨɫɬɶ ɬɨɤɚ, Ⱥ/ɦɦ2 [5] 
 
ɇɚɢɦɟɧɨɜɚɧɢɹ 
ɩɪɨɜɨɞɧɢɤɚ  

ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɚɤɫɢɦɭɦɚ  
ɧɚɝɪɭɡɤɢ, ɱ 
1000-3000 3000-5000 ɋɜɵɲɟ 5000 

ɇɟɢɡɨɥɢɪɨɜɚɧɧɵɟ ɩɪɨɜɨɞɚ ɢ ɲɢɧɵ  
Ⱥɥɸɦɢɧɢɟɜɵɟ 1,3 1,1 1,0 
Ɇɟɞɧɵɟ  2,5 2,1 1,8 
Ʉɚɛɟɥɢ ɫ ɛɭɦɚɠɧɨɣ ɢ ɩɪɨɜɨɞɚ ɫ ɪɟɡɢɧɨɜɨɣ ɢ ɩɨɥɢɜɢɧɢɥɯɥɨɪɢɞɧɨɣ ɢɡɨɥɹɰɢɟɣ ɫ ɠɢɥɚɦɢ: 
Ⱥɥɸɦɢɧɢɟɜɵɟ  1,6 1,4 1,2 
Ɇɟɞɧɵɟ  3,0 2,5 2,0 
Ʉɚɛɟɥɢ ɫ ɪɟɡɢɧɨɜɨɣ ɢ ɩɥɚɫɬɦɚɫɫɨɜɨɣ ɢɡɨɥɹɰɢɟɣ ɫ ɠɢɥɚɦɢ: 
Ⱥɥɸɦɢɧɢɟɜɵɟ  1,9 1,7 1,6 
Ɇɟɞɧɵɟ  3,5 3,1 2,7 
 

Ⱦɥɹ ɪɚɫɱɺɬɚ ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɩɥɨɬɧɨɫɬɶ ɬɨɤɚ ɛɟɪɟɦ ɡɚ 1,0   
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Ⱦɥɹ ɧɚɲɟɣ ɪɟɤɨɧɫɬɪɭɢɪɭɟɦɨɣ ɜɨɡɞɭɲɧɨɣ ɜɵɛɢɪɚɟɦ ɫɬɚɥɟɚɥɸɦɢɧɟɜɵɣ 

ɩɪɨɜɨɞ ɦɚɪɤɢ Ⱥɋ 120/19 ɩɨ ȽɈɋɌ 839-80. ɉɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ȼɅ 

ɫɨɝɥɚɫɧɨ ɉɍɗ 7, [6] ɩɪɨɜɨɞɚ Ⱥɋ 120/19 ɫɨɫɬɚɜɥɹɟɬ 390 Ⱥ, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 

ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɦ ɬɨɤɚɦ ɧɚɝɪɭɡɤɢ. Ⱦɨɩɭɫɬɢɦɵɟ ɦɟɯɚɧɢɱɟɫɤɢɟ 

ɧɚɩɪɹɠɟɧɢɹ ɜ ɩɪɨɜɨɞɟ Ⱥɋ 120/19 ɩɪɢɧɹɬɵ ɢɫɯɨɞɹ ɢɡ ɩɪɨɱɧɨɫɬɢ ɨɩɨɪ 

ɫɨɫɬɚɜɥɹɸɬ 13,05 ɞɚɇ/ɦɦ2 ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɢ ɦɚɤɫɢɦɚɥɶɧɵɯ 

ɧɚɝɪɭɡɤɚɯ, 8,7 ɞɚɇ/ɦɦ2 ɩɪɢ ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɬɟɦɩɟɪɚɬɭɪɟ. ɋɨɟɞɢɧɟɧɢɟ ɩɪɨɜɨɞɨɜ 

Ⱥɋ ɜ ɩɪɨɥɟɬɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɨɟɞɢɧɢɬɟɥɶɧɵɦɢ ɫɩɢɪɚɥɶɧɵɦɢ ɡɚɠɢɦɚɦɢ ɋɋ, ɜ 

ɲɥɟɣɮɚɯ ɚɧɤɟɪɧɨ–ɭɝɥɨɜɵɯ ɨɩɨɪ – ɲɥɟɣɮɨɜɵɦɢ ɫɩɢɪɚɥɶɧɵɦɢ ɡɚɠɢɦɚɦɢ ɒɋ. 

Ⱦɥɹ ɡɚɳɢɬɵ ɨɬ ɩɪɹɦɵɯ ɭɞɚɪɨɜ ɦɨɥɧɢɢ ɧɚ ɩɨɞɯɨɞɚɯ ɤ ɉɋ ɧɚ 

ɪɟɤɨɧɫɬɪɭɢɪɭɟɦɨɣ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɩɨɞɜɟɫɤɚ ɝɪɨɡɨɡɚɳɢɬɧɨɝɨ ɬɪɨɫɚ ɦɚɪɤɢ 

ɆɁ-8.0-ȼ-Ɉɀ-ɇ-Ɋ. 

 
Ɍɚɛɥɢɰɚ 2.2 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɨɜɨɞɚ Ⱥɋ 120/19[6] 
 
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 

ɦɦ2 136,43 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ȿɞ.ɢɡɦ. Ɂɧɚɱɟɧɢɟ 

ɉɥɨɳɚɞɶ ɫɟɱɟɧɢɹ 
ɚɥɸɦɢɧɢɟɜɨɣ ɱɚɫɬɢ 

ɦɦ2 117,62 

ɉɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɫɬɚɥɶɧɨɣ 
ɱɚɫɬɢ 

ɦɦ2 18,81 

Ⱦɨɩɭɫɬɢɦɵɣ ɬɨɤ Ⱥ 390 
ɋɪɨɤ ɫɥɭɠɛɵ, ɧɟ ɦɟɧɟɟ ɥɟɬ 45 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.2  
 
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 

1/2ɋ*10-6 19,2 

Ɇɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ ȿ ɞɚɇ/ɦɦ2 8250 
ɗɥ.ɫɨɩɪɨɬɢɜ. 1 ɤɦ ɩɪɨɜɨɞɚ 
ɩɨɫɬɨɹɧɧɨɦɭ ɬɨɤɭ 

Ɉɦ 0,244 

 
 

2.2.2 Ɋɚɫɱɟɬ ɬɨɤɨɜ ɄɁ 

 
Ɋɚɫɱɟɬ ɬɨɤɨɜ ɄɁ ɧɟɨɛɯɨɞɢɦ ɞɥɹ ɜɵɛɨɪɚ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɚ 

ɬɚɤɠɟ ɞɥɹ ɪɚɫɱɟɬɚ ɭɫɬɚɜɨɤ ɭɫɬɪɨɣɫɬɜ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɧɟɤɨɬɨɪɵɯ ɜɢɞɨɜ 
ɚɜɬɨɦɚɬɢɤɢ. 

ȼ ɪɚɛɨɬɟ ɪɚɫɱɟɬ ɬɨɤɨɜ ɄɁ ɜɵɩɨɥɧɟɧ ɩɪɢ ɩɨɦɨɳɢ ɩɪɨɝɪɚɦɦɧɨɝɨ 
ɤɨɦɩɥɟɤɫɚ RastrWin3, [17] ɫɭɳɟɫɬɜɟɧɧɵɦ ɞɨɫɬɨɢɧɫɬɜɨɦ ɤɨɬɨɪɨɝɨ ɹɜɥɹɟɬɫɹ 
ɥɟɝɤɨɫɬɶ ɚɧɚɥɢɡɚ ɪɟɠɢɦɨɜ ɧɚ ɦɨɞɟɥɢ ɩɨɫɥɟ ɩɟɪɟɤɥɸɱɟɧɢɣ ɜ ɫɟɬɢ (ɨɬɤɥɸɱɟɧɢɟ 
ɭɡɥɨɜ, ɥɢɧɢɣ) 

Ɇɨɞɭɥɶ RastrKZ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɪɚɫɱɟɬɚ ɬɨɤɨɜ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɢ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɪɟɠɢɦɨɜ. ɉɨɥɶɡɨɜɚɬɟɥɶɫɤɢɣ ɢɧɬɟɪɮɟɣɫ ɜ RastrWin3 
ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɝɪɚɮɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫɨɪ. Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɦɨɞɟɥɟɣ 
ɧɟɨɛɯɨɞɢɦɨ ɜɧɟɫɬɢ ɧɭɠɧɭɸ ɢɧɮɨɪɦɚɰɢɸ ɡɚɩɨɥɧɢɜ ɬɚɛɥɢɰɵ: 
ɇɟɫɢɦɦɟɬɪɢɹ/ɍɡɥɵɂȾ, ɇɟɫɢɦɦɟɬɪɢɹ/ȼɟɬɜɢɂȾ, ɇɟɫɢɦɦɟɬɪɢɹ/Ƚɟɧɟɪɚɬɨɪɵ. ȼ 
ɞɚɧɧɵɯ ɬɚɛɥɢɰɚɯ ɡɚɩɨɥɧɹɸɬɫɹ ɧɨɦɟɪɚ ɭɡɥɨɜ, ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɭɡɥɨɜ, 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɪɹɦɨɣ ɢ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɷɥɟɦɟɧɬɨɜ ɫɯɟɦɵ 
ɡɚɦɟɳɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɵ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɩɪɢ ɧɚɥɢɱɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɢ 
ɗȾɋ ɢɫɬɨɱɧɢɤɨɜ. ɋɨɩɪɨɬɢɜɥɟɧɢɹ ɜɟɬɜɟɣ ɢ ɤɨɷɮɮɢɰɢɟɧɬɵ ɬɪɚɧɫɮɨɪɦɚɰɢɢ 
ɜɟɬɜɟɣ ɦɨɞɟɥɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ. 2.3 
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Ɍɚɛɥɢɰɚ 2.3 – ȼɟɬɜɢ/ɇɟɫɢɦ/ɂɞ  
 
№ S N_ɧɚɱ N_ɤɨɧ ɇɚɡɜɚɧɢɟ R X B Ʉɬ/r 

1 0 10 11 ɂɉ - Ɉɪɞɠɨɧɢɤɢɞɡɟ N 5,03 142,08 8,2 1 

2 0 11 12 
Ɉɪɞɠɨɧɢɤɢɞɡɟ N - Ɉɪɞɠɨɧɢɤɢɞɡɟ  

35 
5,03     0,335 

3 0 11 13 
Ɉɪɞɠɨɧɢɤɢɞɡɟ N - Ɉɪɞɠɨɧɢɤɢɞɡɟ 

10 
5,03 82,5   0,057 

4 0 12 20 
Ɉɪɞɠɨɧɢɤɢɞɡɟ  35 - ɉɪɢɢɫɤɨɜɵɣ 

35 
6,54 10,72     

5 0 20 30 ɉɪɢɢɫɤɨɜɵɣ 35 - ɉɪɢɢɫɤɨɜɵɣ 10 7,69 21,64   0,3 

 
Ⱦɥɹ ɡɚɞɚɧɢɹ ɦɟɫɬɚ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɬɚɛɥɢɰɚ ɫɨɫɬɚɜ 

ɧɟɫɫɢɦɟɬɪɢɢ, ɝɞɟ ɭɤɚɡɵɜɚɟɬɫɹ ɭɡɟɥ, ɜ ɤɨɬɨɪɨɦ ɩɪɨɢɡɨɲɥɨ ɤɨɪɨɬɤɨɟ ɡɚɦɵɤɚɧɢɟ 
ɢ ɟɝɨ ɜɢɞ. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɺɬɨɜ ɡɚɩɢɫɵɜɚɸɬɫɹ ɜ ɬɚɛɥɢɰɵ ɇɟɫɫɢɦɟɬɪɢɹ/ȼɟɬɜɢ ɢ 
ɇɟɫɫɢɦɟɬɪɢɹ/ɍɡɥɵ. 

Ɋɟɡɭɥɶɬɚɬɵ ɬɨɤɨɜ ɄɁ ɧɚ ɲɢɧɚɯ 10 ɤȼ ɉɋ ɉɪɢɢɫɤɨɜɵɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɚɯ 2.4, 2.5  
 
Ɍɚɛɥɢɰɚ 2.4 – ɍɡɥɵ/ɇɟɫɢɦ/Ɋɋ 

 

№ Ɉ S s0 Ɍɢɩ0 ɇɨɦɟɪ ɇɚɡɜɚɧɢɟ U_ɧɨɦ V V1L dV1L V1 Delta1 

1       ɭ 11 Ɉɪɞɠɨɧɢɤɢɞɡɟ N 110 110 80,74 -27 46,62 -6,93 

2       ɭ 12 Ɉɪɞɠɨɧɢɤɢɞɡɟ  35 35 35 26,86 -23 15,51 -6,1 

3       ɭ 13 Ɉɪɞɠɨɧɢɤɢɞɡɟ 10 10 10 4,63 -54 2,68 -6,93 

4 1     ɭ 20 ɉɪɢɢɫɤɨɜɵɣ 35 35 35 17,45 -50 10,07 -1,93 

5       ɭ 30 ɉɪɢɢɫɤɨɜɵɣ 10 10 10 0 -100 0   

6       ɭ 10 ɂɉ 110 110 114,98 5 66,38 0 
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Ɍɚɛɥɢɰɚ 2.5 – ȼɟɬɜɢ/ɇɟɫɢɦ/Ɋɋ 
 

Ɉ S Tɢɩ 
s
0 tip0 

N_ɧɚ
ɱ 

N_ɤɨ
ɧ 

N_
ɩ ɇɚɡɜɚɧɢɟ I1_ɧ dI1_ɧ I1_ɤ dI1_ɤ 

  0 
Ɍɪ-
ɪ   

Ɍɪ-
ɪ 10 11   ɂɉ - Ɉɪɞɠɨɧɢɤɢɞɡɟ N 

0,14
7 

-
72,38

9 
0,14

7 

-
72,35

6 

  0 
Ɍɪ-
ɪ   

Ɍɪ-
ɪ 11 12   

Ɉɪɞɠɨɧɢɤɢɞɡɟ N - 
Ɉɪɞɠɨɧɢɤɢɞɡɟ  35 

0,14
7 

-
72,35

6 
0,43

9 

-
72,35

6 

  0 
Ɍɪ-
ɪ   

Ɍɪ-
ɪ 11 13   

Ɉɪɞɠɨɧɢɤɢɞɡɟ N - 
Ɉɪɞɠɨɧɢɤɢɞɡɟ 10 0   0   

  0 
Ʌɗ
ɉ   

Ʌɗ
ɉ 12 20   

Ɉɪɞɠɨɧɢɤɢɞɡɟ  35 - 
ɉɪɢɢɫɤɨɜɵɣ 35 

0,43
9 

-
72,35

6 
0,43

9 

-
72,35

6 

  0 
Ɍɪ-
ɪ   

Ɍɪ-
ɪ 20 30   

ɉɪɢɢɫɤɨɜɵɣ 35 - ɉɪɢɢɫɤɨɜɵɣ 
10 

0,43
9 

-
72,35

6 
1,46

2 

-
72,35

6 

 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɬɨɤɨɜ ɄɁ ɧɚ ɲɢɧɚɯ 35 ɤȼ ɉɋ ɉɪɢɢɫɤɨɜɵɣ ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɜ ɬɚɛɥɢɰɚɯ 2.6,2.7 
 
Ɍɚɛɥɢɰɚ 2.6 – ȼɟɬɜɢ/ɇɟɫɢɦ/Ɋɋ 
 
Ɉ S Tɢɩ s0 tip0 N_ɧɚɱ N_ɤɨɧ ɇɚɡɜɚɧɢɟ I1_ɧ dI1_ɧ dI1_ɤ I2_ɤ 

  0 Ɍɪ-ɪ   Ɍɪ-ɪ 10 11 ɂɉ - Ɉɪɞɠɨɧɢɤɢɞɡɟ N 0,13 -73,98 -73,95 -0,13 

  0 Ɍɪ-ɪ   Ɍɪ-ɪ 11 12 Ɉɪɞɠɨɧɢɤɢɞɡɟ N - Ɉɪɞɠɨɧɢɤɢɞɡɟ  35 0,13 -73,95 -73,95 -0,40 

  0 Ɍɪ-ɪ   Ɍɪ-ɪ 11 13 Ɉɪɞɠɨɧɢɤɢɞɡɟ N - Ɉɪɞɠɨɧɢɤɢɞɡɟ 10 0,00 0,00 0,00 0,00 

  0 Ʌɗɉ   Ʌɗɉ 12 20 Ɉɪɞɠɨɧɢɤɢɞɡɟ  35 - ɉɪɢɢɫɤɨɜɵɣ 35 0,40 -73,95 -73,95 -0,40 

  0 Ɍɪ-ɪ   Ɍɪ-ɪ 20 30 ɉɪɢɢɫɤɨɜɵɣ 35 - ɉɪɢɢɫɤɨɜɵɣ 10 0,00 0,00 0,00 0,00 

 
Ɍɚɛɥɢɰɚ 2.7– ɍɡɥɵ/ɇɟɫɢɦ/Ɋɋ 
 
Ɉ S s0 Ɍɢɩ0 ɇɨɦɟɪ ɇɚɡɜɚɧɢɟ U_ɧɨɦ V Delta V1L dV1L V1 Delta1 

      ɭ 10 ɂɉ 110 110 0 114,98 4,53 66,38 0,00 

      ɭ 11 Ɉɪɞɠɨɧɢɤɢɞɡɟ N 110 110 0 83,31 -24,26 48,10 -5,52 

      ɭ 12 Ɉɪɞɠɨɧɢɤɢɞɡɟ  35 35 35 0 27,75 -20,71 16,02 -4,77 

      ɭ 13 Ɉɪɞɠɨɧɢɤɢɞɡɟ 10 10 10 0 4,78 -52,18 2,76 -5,52 

      ɭ 20 ɉɪɢɢɫɤɨɜɵɣ 35 35 35 0 19,25 -45,00 11,11 0,00 

      ɭ 30 ɉɪɢɢɫɤɨɜɵɣ 10 10 10 0 5,77 -42,25 3,33 0,00 

 
 

Ⱦɥɹ ɜɵɛɨɪɚ ɢ ɩɪɨɜɟɪɤɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɭɠɧɨ ɡɧɚɬɶ ɧɟ ɬɨɥɶɤɨ ɜɟɥɢɱɢɧɭ 
ɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɬɨɤɚ ɄɁ, ɧɨ ɢ ɭɞɚɪɧɵɣ ɬɨɤ. 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɭɞɚɪɧɨɝɨ ɬɨɤɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.8  
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Ɍɚɛɥɢɰɚ 2.8 – Ɋɚɫɱɟɬ ɭɞɚɪɧɨɝɨ ɬɨɤɚ  
 
Ɇɟɫɬɨ ɄɁ Ɍɚ, ɫ Ɍɭɞ, ɫ Ʉɭɞ Iɩ, ɤȺ Iɭɞ, ɤȺ 
ɇɚɱɚɥɨ ɥɢɧɢɢ 0,045 0,009775 1,805 1,391 3,54 
Ʉɨɧɟɰ ɥɢɧɢɢ 0,011 0,009109 1,439 0,801 1,625 
ɒɢɧɚ 10 ɤȼ 
ɉɋ 
ɉɪɢɢɫɤɨɜɵɣ 

0,01 0,00902 1,406 
 

1,462 2,898 

 
 

RastWin3 ɪɟɡɭɥɶɬɚɬɵ ɦɨɝɭɬ ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɟ ɬɨɥɶɤɨ ɬɚɛɥɢɱɧɨɣ 
ɮɨɪɦɟ, ɧɨ ɢ ɜ ɝɪɚɮɢɱɟɫɤɨɣ. 

Ƚɪɚɮɢɱɟɫɤɚɹ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɩɪɢɛɥɢɠɟɧɨ ɤ ɨɞɧɨɥɢɧɟɣɧɨɣ ɫɯɟɦɟ 
ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɟɬɢ. Ⱦɥɹ ɤɚɠɞɨɣ ɜɟɬɜɢ ɫɯɟɦɵ ɩɨɞɩɢɫɵɜɚɸɬɫɹ ɜɟɥɢɱɢɧɵ ɬɨɤɨɜ 
ɧɭɥɟɜɨɣ, ɩɪɹɦɨɣ, ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ ɜ ɧɚɱɚɥɟ ɢ ɜ ɤɨɧɰɟ ɜɟɬɜɢ. 

Ɍɚɤɠɟ ɰɜɟɬɨɜɵɦ ɝɪɚɞɢɟɧɬɨɦ ɨɬɨɛɪɚɠɚɟɬɫɹ ɨɬɤɥɨɧɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ 
ɩɪɹɦɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɨɦɢɧɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ (ɨɬ ɤɪɚɫɧɨɝɨ ɩɪɢ -
100% ɞɨ ɡɟɥɟɧɨɝɨ ɩɪɢ -10%)  

Ƚɪɚɮɢɱɟɫɤɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɫɱɟɬɚ ɢɡɨɛɪɚɠɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 
2.7 
 

 
 

Ɋɢɫɭɧɨɤ 2.1 – Ƚɪɚɮɢɱɟɫɤɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɩɪɢ ɄɁ ɧɚ ɲɢɧɚɯ 10 ɤȼ ɉɋ 
ɉɪɢɢɫɤɨɜɵɣ. 
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2.3 Ɋɚɫɱɟɬ ɭɞɟɥɶɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɪɨɜɨɞ ɢ ɬɪɨɫ  

 

 ɑɬɨɛɵ 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. [8] 

 
2.3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɦɚɤɫɢɦɚɥɶɧɨɣ ɬɨɥɳɢɧɵ ɫɬɟɧɤɢ ɝɨɥɨɥɟɞɚ ȼɅ ɢ 

ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɜɟɬɪɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ȼɅ 

 

Ɋɚɫɫɬɨɹɧɢɟ ɩɪɨɜɨɞɚ 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 ɤɚɤ [7]: 

 

2

3ɩɪ ɫɪh h f                                                                                              (2.7) 

 

ɝɞɟ ℎ˔˓ –  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. 

ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ℎ˔˓ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ: 

 

1

m

i
i

ɩɪ

h
h

m
 


                                                                                              (2.8) 

 

ɝɞɟ   hɫɪ – ɫɪɟɞɧɟɚɪɢɮɦɟɬɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ ɜɵɫɨɬɵ ɤɪɟɩɥɟɧɢɹ ɩɪɨɜɨɞɨɜ 

ɤ ɢɡɨɥɹɬɨɪɚɦ, ɨɬɫɱɢɬɵɜɚɟɦɨɟ ɨɬ ɨɬɦɟɬɨɤ ɡɟɦɥɢ ɜ ɦɟɫɬɚɯ ɭɫɬɚɧɨɜɤɢ ɨɩɨɪ, ɦ; 
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m – ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɜɨɞɨɜ ɧɚ ɨɩɨɪɟ, ɲɬ; 

hi – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɡɟɦɥɢ ɞɨ i-ɬɨɣ ɬɪɚɜɟɪɫɵ ɨɩɨɪɵ, ɦ; 𝜆 – ɞɥɢɧɚ ɝɢɪɥɹɧɞɵ ɢɡɨɥɹɬɨɪɨɜ, ɦ. 

Ⱦɥɹ ɜɨɡɞɭɲɧɨɣ ɥɢɧɢɢ 35 ɤȼ,  =0,6 ɦ, ɨɬɫɸɞɚ ɫɥɟɞɭɟɬ ɱɬɨ: 

 

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  
    

 

Ɂɧɚɱɟɧɢɟ m
ɫɪh , (ɦ) ɞɥɹ ɬɪɨɫɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ: 

 

2 3 1
m
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 20,5m
ɫɪh ɦ      

 

Ɇɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɚɹ ɫɬɪɟɥɚ ɩɪɨɜɟɫɚ ɩɪɨɜɨɞɚ f, (ɦ) : 

 

2f h Г                                                                                                 (2.11) 

 

ɝɞɟ    h2 – ɪɚɡɦɟɪ ɨɩɨɪɵ, (ɦ): 𝜆 –ɩɪɟɞɜɚɪɢɬɟɥɶɧɚɹ ɞɥɢɧɚ ɝɢɪɥɹɧɞɵ ɢɡɨɥɹɬɨɪɨɜ, ɦ;  

Ƚ – ɝɚɛɚɪɢɬɧɵɣ ɪɚɡɦɟɪ, ɦ.  
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3( )m
m ɫɪf h Г n h z                                                                                    (2.12) 

 

ɝɞɟ    Ƚ – ɝɚɛɚɪɢɬɧɵɣ ɪɚɡɦɟɪ, ɦ; 

h3 – ɪɚɡɦɟɪ ɨɩɨɪɵ 

n – ɤɨɥɢɱɟɫɬɜɨ ɥɢɧɢɣ, ɲɬ;  

 z – ɧɚɢɦɟɧɶɲɟɟ ɞɨɩɭɫɬɢɦɨɟ ɪɚɫɫɬɨɹɧɢɟ ɩɨ ɜɟɪɬɢɤɚɥɢ ɦɟɠɞɭ ɩɪɨɜɨɞɨɦ ɢ 

ɬɪɨɫɨɦ ɜ ɫɟɪɟɞɢɧɟ ɩɪɨɥɟɬɚ, ɦ: 

 

4 3,2
3,2 (170 150) 3,52

200 150
z ɦ
    


                                                          (2.13) 

 

21 (3,5 1 4 3,52) 9,98mf        

 

Ɋɚɫɩɨɥɨɠɟɧɢɟ ɜɵɫɨɬɵ ɩɪɢɜɟɞɟɧɧɨɝɨ ɬɪɨɫɚ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɩɪɨɜɨɞɚ ɩɪh

,(ɦ) 
2

15,23 10,4 8,3
3ɩɪh ɦ                                                                              (2.14) 

 

Ɋɚɫɩɨɥɨɠɟɧɢɟ ɜɵɫɨɬɵ ɩɪɢɜɟɞɟɧɧɨɝɨ ɬɪɨɫɚ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɩɪɨɜɨɞɚ m
ɩɪh

,(ɦ) 

 

2
20,5 9,98 13,85

3
m
ɩɪh ɦ     

 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɬɨɥɳɢɧɚ ɫɬɟɧɤɢ ɝɨɥɨɥɟɞɚ ɧɚ ɩɪɨɜɨɞɟ ɢɥɢ ɬɪɨɫɟ Cmax,  

(ɦɦ): 

 

max 0 1 2Г ГC C k k                                                                                         (2.15) 
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ɝɞɟ    𝐶0 – ɬɨɥɳɢɧɚ ɫɬɟɧɤɢ ɝɨɥɨɥѐɞɚ (𝐶0 = 10 ɦɦ);  

kȽ1 – ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚ ɜɵɫɨɬɭ;  

kȽ2 – ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚ ɞɢɚɦɟɬɪ ɩɪɨɜɨɞɚ (ɬɪɨɫɚ). 

 

Ⱦɥɹ ɩɪɨɜɨɞɚ: 

 

ɉɪɢ hɩɪ=8,3<25(ɦ), ɬɨɥɳɢɧɚ ɫɬɟɧɤɢ ɝɨɥɨɥɟɞɚ ɧɚ ɩɪɨɜɨɞɟ ɋmax, 

(ɦɦ)ɛɟɪɟɬɫɹ ɪɚɜɧɵɦ 10 ɦɦ [9] 

Ⱦɥɹ ɬɪɨɫɚ: 

 

ɉɪɢ m
ɩɪh = 13,85 < 25 (ɦ), ɬɨɝɞɚ Cmax ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ 10 ɦɦ 

 

Ɉɩɪɟɞɟɥɟɧɢɟ ɜɟɬɪɨɜɨɝɨ ɞɚɜɥɟɧɢɹ Wmax,,ɉɚ: 

 

wmax=w0-kw                                                                                              (2.16) 

 

ɝɞɟ W0 – ɧɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɜɟɬɪɨɜɨɝɨ ɞɚɜɥɟɧɢɹ [9] 

Kw-ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ   

Ɍɚɤ ɤɚɤ ɦɟɫɬɨ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɨɬɧɨɫɢɬɫɹ ɤ V ɪɚɣɨɧɭ ɜɟɬɪɨɜɨɣ ɧɚɝɪɭɡɤɢ, 

ɬɨ w0=1000 ɉɚ [9] 

 ɉɨ ɭɫɥɨɜɢɹɦ ɜɨɡɞɟɣɫɬɜɢɹ ɜɟɬɪɚ ɧɚ ȼɅ ɜ ɉɍɗ ɪɚɡɥɢɱɚɸɬ ɬɪɢ ɬɢɩɚ 

ɦɟɫɬɧɨ- 

ɫɬɢ: [10], [11] 

Ⱥ – ɨɬɤɪɵɬɵɟ ɩɨɛɟɪɟɠɶɹ ɦɨɪɟɣ, ɨɡɟɪ, ɜɨɞɨɯɪɚɧɢɥɢɳ, ɩɭɫɬɵɧɢ, ɫɬɟɩɢ, 

ɥɟɫɨɫɬɟɩɢ, ɬɭɧɞɪɚ; 

ȼ – ɝɨɪɨɞɫɤɢɟ ɬɟɪɪɢɬɨɪɢɢ, ɥɟɫɧɵɟ ɦɚɫɫɢɜɵ ɢ ɞɪɭɝɢɟ ɦɟɫɬɧɨɫɬɢ, 

ɪɚɜɧɨɦɟɪɧɨ ɩɨɤɪɵɬɵɟ ɩɪɟɩɹɬɫɬɜɢɹɦɢ ɜɵɫɨɬɨɣ ɧɟ ɦɟɧɟɟ 2/3 ɜɵɫɨɬɵ ɨɩɨɪ; 

ɋ – ɝɨɪɨɞɫɤɢɟ ɪɚɣɨɧɵ ɫ ɡɚɫɬɪɨɣɤɨɣ ɡɞɚɧɢɹɦɢ ɜɵɫɨɬɨɣ ɛɨɥɟɟ25 ɦ, 

ɩɪɨɫɟɤɢ ɜ ɥɟɫɧɵɯ ɦɚɫɫɢɜɚɯ ɫ ɜɵɫɨɬɨɣ ɞɟɪɟɜɶɟɜ ɛɨɥɟɟ ɜɵɫɨɬɵ ɨɩɨɪ. 
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Ɍɚɤ ɤɚɤ ɭ ɧɚɫ ɬɢɩ ɦɟɫɬɧɨɫɬɢ ɩɨ ɭɫɥɨɜɢɸ ɜɨɡɞɟɣɫɬɜɢɹ ɜɟɬɪɚ – ɬɢɩ ȼ, 

ɬɨ ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɟɧɬ ɪɚɜɟɧ 0,65 

ȼɟɬɪɨɜɨɟ ɞɚɜɥɟɧɢɟ ɧɚ ɩɪɨɜɨɞ wmax, ɉɚ: 

 

max 1000 0,65 650w    ɉɚ: 

 

Ⱦɥɹ ɬɪɨɫɚ: 

ɉɪɢ m
ɩɪh =13,85(ɦ),ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɟɧɬ ɛɭɞɟɬ ɪɚɜɟɧ 0,85 

 

max 1000 0,85 850mw    ɉɚ 

 

2.3.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɭɞɟɥɶɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɪɨɜɨɞ  
 

ɉɪɢ ɜɵɱɢɫɥɟɧɢɢ ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɪɚɫɱɺɬɚ ɩɪɨɜɨɞɨɜ ɢ ɬɪɨɫɨɜ [12] 

ɢɫɩɨɥɶɡɭɟɬɫɹ, ɩɨɧɹɬɢɟ ɭɞɟɥɶɧɵɯ ɧɚɝɪɭɡɨɤ – ɷɬɨ ɬɟ ɧɚɝɪɭɡɤɢ, ɤɨɬɨɪɵɟ 

ɞɟɣɫɬɜɭɸɬ ɧɚ ɩɪɨɜɨɞɚ ɢɥɢ ɬɪɨɫ, ɨɬɧɟɫɺɧɧɵɟ ɤ ɟɞɢɧɢɰɟ ɞɥɢɧɵ ɢ ɩɨɩɟɪɟɱɧɨɝɨ 

ɫɟɱɟɧɢɹ ɩɪɨɜɨɞɚ. ɇɚ ɩɪɨɜɨɞɚ ɢ ɬɪɨɫɵ ɜɨɡɞɭɲɧɨɣ ɥɢɧɢɢ ɞɟɣɫɬɜɭɸɬ ɧɚɝɪɭɡɤɢ: 

ɜɟɪɬɢɤɚɥɶɧɵɟ ɧɚɝɪɭɡɤɢ ɢ ɝɨɪɟɡɨɧɬɚɥɶɧɵɟ. Ƚɨɪɢɡɨɧɬɚɥɶɧɵɟ-ɷɬɨ ɜɟɫ ɫɚɦɨɝɨ 

ɩɪɨɜɨɞɚ ɢ ɜɟɫ ɝɨɥɨɥɟɞɚ, ɚ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ- ɷɬɨ ɜɟɬɪɨɜɨɟ ɞɚɜɥɟɧɢɟ. ɉɨɷɬɨɦɭ 

ɩɪɢ ɷɬɢɯ ɧɚɝɪɭɡɨɤ ɜ ɦɟɬɚɥɥɟ ɩɪɨɜɨɞɨɜ ɜɨɡɧɢɤɚɸɬ ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ. 

ȼ ɪɚɫɱɟɬɚɯ ɧɚ ɦɟɯɚɧɢɱɟɫɤɭɸ ɩɪɨɱɧɨɫɬɶ ɩɨɥɶɡɭɸɬɫɹ ɭɞɟɥɶɧɵɦɢ ɧɚɝɪɭɡɤɚɦɢ ɧɚ 

ɩɪɨɜɨɞɚ ɢ ɬɪɨɫɵ.  ɍɞɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɷɬɨ ɪɚɜɧɨɦɟɪɧɨ ɪɚɫɩɪɟɞɟɥɟɧɧɚɹ ɜɞɨɥɶ 

ɩɪɨɜɨɞɚ ɦɟɯɚɧɢɱɟɫɤɚɹ ɧɚɝɪɭɡɤɚ, ɨɬɧɟɫɟɧɧɚɹ ɤ ɟɞɢɧɢɰɟ ɞɥɢɧɵ ɢ ɩɨɩɟɪɟɱɧɨɝɨ 

ɫɟɱɟɧɢɹ. ɍɞɟɥɶɧɵɟ ɧɚɝɪɭɡɤɢ ɜɵɪɚɠɚɸɬɫɹ ɜ ɇɶɸɬɨɧɚɯ ( 
2( )

Н
ɦ ɦɦ

).   

Ɉɩɪɟɞɟɥɢɦ ɭɞɟɥɶɧɭɸ ɧɚɝɪɭɡɤɭ ɨɬ ɜɟɫɚ ɫɨɛɫɬɜɟɧɧɨɝɨ ɩɪɨɜɨɞɚ – 𝛾1, ( 

2( )

Н
ɦ ɦɦ

) 

1 ;nG
Y

F
                                                                                                       (2.17) 
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ɝɞɟ F – ɮɚɤɬɢɱɟɫɤɨɟ ɫɟɱɟɧɢɟ ɩɪɨɜɨɞɚ ɢɥɢ ɬɪɨɫɚ, ɦɦ2  

 Gɩ – ɜɟɫ ɨɞɧɨɝɨ ɦɟɬɪɚ ɩɪɨɜɨɞɚ ɢɥɢ ɬɪɨɫɚ, H  

 

3
1

4,71
34,5 10 ;

136,43
y     

 

ɇɚɣɞɟɦ ɭɞɟɥɶɧɭɸ ɧɚɝɪɭɡɤɭ ɨɬ ɜɟɫɚ ɝɨɥɨɥɟɞɚ ɧɚ ɩɪɨɜɨɞɟ y2, ɨɩɢɪɚɹɫɶ ɧɚ 

ɞɚɧɧɵɟ, ɱɬɨ ɝɨɥɨɥɟɞɧɵɟ ɨɬɥɨɠɟɧɢɣ ɢɦɟɸɬ ɮɨɪɦɭ ɰɢɥɢɧɞɪɚ ɩɥɨɬɧɨɫɬɶɸ 
3 2

0 9 10 , / ( )g H ɦ ɦɦ   . 

 

0 max max
2

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

F

       
                                                  (2.18) 

 

ɝɞɟ    ɋmax– ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɨɥɳɢɧɚ ɫɬɟɧɤɢ ɝɨɥɨɥɟɞɚ, ɦɦ; 

kn – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ, ɩɪɢɧɢɦɚɟɦɵɣ 

ɪɚɜɧɵɦ: 1,0 – ɞɥɹ ȼɅ ɞɨ 220 ɤȼ 

F – ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɩɪɨɜɨɞɚ, ɦɦ2; 

d – ɞɢɚɦɟɬɪ ɩɪɨɜɨɞɚ, ɦɦ; 

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
y


        

    

 

Ɉɩɪɟɞɟɥɢɦ ɭɞɟɥɶɧɭɸ ɧɚɝɪɭɡɤɭ ɨɬ ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ ɩɪɨɜɨɞɚ ɢ ɜɟɫɚ 

ɝɨɥɨɥɟɞɚ – y3,( 2( )

Н
ɦ ɦɦ

) 
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y3=y1+y2;                                                                                                   (2.19) 

 

ɝɞɟ y1 – ɞɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɨɬ ɜɟɫɚ ɫɨɛɫɬɜɟɧɧɨɝɨ ɩɪɨɜɨɞɚ, ɇ/(ɦ·ɦɦ2); 

      y2 – ɭɞɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɨɬ ɜɟɫɚ ɝɨɥɨɥɟɞɚ ɧɚ ɩɪɨɜɨɞɟ, ɇ/(ɦ·ɦɦ2). 

 
3 3

3 (34,5 116,7) 10 151,2 10 ;y        

 

ɇɚɣɞɟɦ ɭɞɟɥɶɧɭɸ ɧɚɝɪɭɡɤɭ ɨɬ ɞɚɜɥɟɧɢɹ ɜɟɬɪɚ, ɞɟɣɫɬɜɭɟɳɟɝɨ 

ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨ ɩɪɨɜɨɞɭ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɝɨɥɨɥɟɞɚ – y4,( 2( )

Н
ɦ ɦɦ

)  

max
4

i H x n p fw k k C d k k k
y

F

      
                                                             (2.20) 

 

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

ɞɢɚɦɟɬɪɨɦ ɦɟɧɶɲɟ 20 ɦɦ ɢ ɫɜɨɛɨɞɧɵɯ ɨɬ ɝɨɥɨɥѐɞɚ ɩɪɨɜɨɞɨɜ; 

kH = 0,76 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ ɫɤɨɪɨɫɬɧɨɝɨ 

ɧɚɩɨɪɚ ɜɟɬɪɚ [9] 

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

k1 = 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 1,05
1,05 (170 150) 1,04

250 150
k


    


 

3
3

4

650 1,04 0,76 1,2 15,2 10 1 1 1,1
75,5 10 ;

136,43
y


       

    

ɇɚɣɞɟɦ ɭɞɟɥɶɧɭɸ ɧɚɝɪɭɡɤɭ ɨɬ ɞɚɜɥɟɧɢɹ ɜɟɬɪɚ, ɞɟɣɫɬɜɭɸɳɟɝɨ 

ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨ, ɩɪɢ ɧɚɥɢɱɢɢ ɝɨɥɨɥɟɞɚ - y5, 2( )

Н
ɦ ɦɦ
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,
max

5

( 2 )l H X n p fW k k C d C k k k
y

F

        
                                              (2.21) 

Ƚɞɟ ,
max0,25 0,25 650 162,5W W       

Ⱦɥɹ ȼɅ ɞɨ 220 ɤȼ ɜɟɬɪɨɜɨɟ ɞɚɜɥɟɧɢɟ ɩɪɢ ɝɨɥɨɥɟɞɟ ,W  ɞɨɥɠɧɨ 

ɩɪɢɧɢɦɚɬɶɫɹ ɧɟ ɦɟɧɟɟ 200 ɉɚ. ,W =200 ɉɚ 

KH=1 , ɞɥɹ ,W =200 ɉɚ 

3 3
5

162,5 1,04 1 1,2 (15,2 2 20) 1 1 1,1
10 90,25 10 ;

136,43
y          
     

Ɉɩɪɟɞɟɥɢɦ ɭɞɟɥɶɧɭɸ ɧɚɝɪɭɡɤɭ ɨɬ ɞɚɜɥɟɧɢɹ ɜɟɬɪɚ ɢ ɜɟɫɚ ɩɪɨɜɨɞɚ ɛɟɡ 

ɝɨɥɨɥɟɞɚ – y6,( 2( )

Н
ɦ ɦɦ

) 

 

2 2
6 1 4 ;y y y                                                                                               (2.22) 

ɝɞɟ  𝛾1 – ɭɞɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɨɬ ɜɟɫɚ ɫɨɛɫɬɜɟɧɧɨɝɨ ɩɪɨɜɨɞɚ, (
2( )

Н
ɦ ɦɦ

) 

        𝛾4 – ɭɞɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɨɬ ɞɚɜɥɟɧɢɹ ɜɟɬɪɚ, ɞɟɣɫɬɜɭɸɳɟɝɨ 

ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨ ɩɪɨɜɨɞɭ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɝɨɥɨɥɟɞɚ, ( 
2( )

Н
ɦ ɦɦ

) 

6 2 2 3 334,5 75,5 10 83,009 10 ;y        

 

Ɉɩɪɟɞɟɥɢɦ ɭɞɟɥɶɧɭɸ ɧɚɝɪɭɡɤɭ ɨɬ ɞɚɜɥɟɧɢɹ ɜɟɬɪɚ ɢ ɜɟɫɚ ɩɪɨɜɨɞɚ, 

ɩɨɤɪɵɬɨɝɨ ɝɨɥɨɥɟɞɨɦ – y7,( 2( )

Н
ɦ ɦɦ

) 

 

2 2
7 3 5 ;y y y                                                                                                (2.23) 

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

( 
2( )

Н
ɦ ɦɦ

) 𝛾5 – ɭɞɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɨɬ ɞɚɜɥɟɧɢɹ ɜɟɬɪɚ, ɞɟɣɫɬɜɭɸɳɟɝɨ 

ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨ, ɩɪɢ ɧɚɥɢɱɢɢ ɝɨɥɨɥɟɞɚ,( 
2( )

Н
ɦ ɦɦ

) 
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2 2 3
7 151,2 90,25 10 176,08;y      

 

2.3 Ɋɚɫɱɟɬ ɭɞɟɥɶɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɬɪɨɫ 

 

Ɉɩɪɟɞɟɥɢɦ ɭɞɟɥɶɧɭɸ ɧɚɝɪɭɡɤɭ ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ ɬɪɨɫɚ – 1
my , (

2( )

Н
ɦ ɦɦ

), 

ɬɚɤ Ɋɚɫɱɺɬ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɬɚɤ ɠɟ ɤɚɤ ɢ ɪɚɫɫɱɢɬɵɜɚɥɢ ɭɞɟɥɶɧɭɸ ɧɚɝɪɭɡɤɭ 
ɩɪɨɜɨɞɚ  

 
3

1

4,43
114,17 10 ;

38,6
my     

 

Ɉɩɪɟɞɟɥɢɦ ɭɞɟɥɶɧɭɸ ɧɚɝɪɭɡɤɭ ɨɬ ɜɟɫɚ ɝɨɥɨɥɟɞɚ ɧɚ ɬɪɨɫɟ – 2
my , (

2( )

Н
ɦ ɦɦ

) 
 

3
3

2

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

38,6
my


        

    

 
Ɉɩɪɟɞɟɥɢɦ ɭɞɟɥɶɧɭɸ ɧɚɝɪɭɡɤɭ ɨɬ ɜɟɫɚ ɩɪɨɜɨɞɚ ɢ ɝɨɥɨɥɟɞɚ – 3

my , (

2( )

Н
ɦ ɦɦ

) 

 

3 1 2 ;m m my y y                                                                                                 (2.24) 
 
 

3 3
3 (114,17 327,99) 10 442,16 10 ;my        

 
Ɉɩɪɟɞɟɥɢɦ ɭɞɟɥɶɧɭɸ ɧɚɝɪɭɡɤɭ ɨɬ ɞɚɜɥɟɧɢɹ ɜɟɬɪɚ, ɞɟɣɫɬɜɭɸɳɟɝɨ 

ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨ ɬɪɨɫɭ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɝɨɥɨɥɟɞɚ – 4
my ,( 

2( )

Н
ɦ ɦɦ

) 

 
max

4 ;
m

l H X n p fm W k k C d k k k
y

F

      
                                                           (2.25) 

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

ɞɢɚɦɟɬɪɨɦ ɦɟɧɶɲɟ 20 ɦɦ ɢ ɫɜɨɛɨɞɧɵɯ ɨɬ ɝɨɥɨɥɺɞɚ ɩɪɨɜɨɞɨɜ; 
lk =1,04 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ ɞɥɢɧɵ ɩɪɨɥѐɬɚ ɧɚ 

ɜɟɬɪɨɜɭɸ ɧɚɝɪɭɡɤɭ; 



 

30 
 

KH=0,7 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ ɫɤɨɪɨɫɬɧɨɝɨ 
ɧɚɩɨɪɚ ɜɟɬɪɚ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɬɚɛɥɢɰɟ 4.8 [9], ɞɥɹ max 850mw  ɉɚ; 

 
3 3

4

850 1,04 0,7 1,2 8 1 1 1,1
10 169,28 10 ;

38,6
my        
     

 
Ɉɩɪɟɞɟɥɢɦ ɭɞɟɥɶɧɭɸ ɧɚɝɪɭɡɤɭ ɨɬ ɞɚɜɥɟɧɢɹ ɜɟɬɪɚ ɩɪɢ ɧɚɥɢɱɢɢ ɝɨɥɨɥɟɞɚ 

– 5
my , 

( 
2( )

Н
ɦ ɦɦ

) 

Ƚɞɟ , 162,5W  ɉɚ. ɉɪɢɧɢɦɚɟɬɫɹ ɧɟ ɦɟɧɟɟ 200 ɉɚ ɞɥɹ ȼɅ 35 ɤȼ; 
 
 

,
max

5

( 2 )
;l H H n p fm W k k C d C k k k

y
F

        
                                         (2.26) 

 
3 3

5

162,5 1,04 1 1,2 (15,2 2 20) 1 1 1,1
10 319,01 10 ;

38,6
my          
     

 
ɇɚɣɞɟɦ ɭɞɟɥɶɧɭɸ ɧɚɝɪɭɡɤɭ ɨɬ ɜɟɬɪɚ ɢ ɜɟɫɚ ɩɪɨɜɨɞɚ ɛɟɡ ɝɨɥɨɥɟɞɚ – 6

my , 

(
2( )

Н
ɦ ɦɦ

) 

 
2 2

6 1 4 ;m m my y y                                                                                            (2.27) 

 
2 2

6 114,17 169,28 204,18;my     
 
ɇɚɣɞɟɦ ɭɞɟɥɶɧɭɸ ɧɚɝɪɭɡɤɭ ɨɬ ɜɟɬɪɚ ɢ ɜɟɫɚ ɩɪɨɜɨɞɚ, ɩɨɤɪɵɬɨɝɨ 

ɝɨɥɨɥɟɞɨɦ – 7
my , (

2( )

Н
ɦ ɦɦ

) 

 
2 2

7 3 5 ;m m my y y                                                                                            (2.28) 

 
 

2 2
7 442,16 319,01 545,22;my     
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2.4 Ɇɟɯɚɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɬɪɨɫɚ ɢ ɩɪɨɜɨɞɚ  
 

2.4.1 Ɋɚɫɱɺɬ ɢɫɯɨɞɧɨɝɨ ɪɟɠɢɦɚ  
 

Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɪɚɫɱɺɬɚ ɩɪɨɜɨɞɨɜ ɢ ɬɪɨɫɚ ɨɱɟɧɶ ɜɚɠɧɵɦ 
ɦɨɦɟɧɬɨɦ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɢɫɯɨɞɧɨɝɨ ɪɟɠɢɦɚ. ɂɫɯɨɞɧɵɦ – ɷɬɨ ɬɚɤɨɣ 
ɪɟɠɢɦ, ɩɪɢ ɤɨɬɨɪɨɦ ɢɡɜɟɫɬɧɵ ɩɚɪɚɦɟɬɪɚ: ɦɟɯɚɧɢɱɟɫɤɨɟ ɧɚɩɪɹɠɟɧɢɟ ɜ ɩɪɨɜɨɞɟ 
ɢɥɢ ɬɪɨɫɟ, ɭɞɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɢ ɬɟɦɩɟɪɚɬɭɪɚ. ɉɪɢ ɦɟɯɚɧɢɱɟɫɤɨɦ ɪɚɫɱɺɬɟ 
ɩɪɨɜɨɞɨɜ ɢ ɬɪɨɫɚ ɜ ɤɚɱɟɫɬɜɟ ɢɫɯɨɞɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢɧɹɬɨ ɩɪɢɧɢɦɚɬɶ ɛɨɥɟɟ 
ɬɹɠɺɥɵɣ ɪɟɠɢɦ, ɝɞɟ ɧɚɩɪɹɠɟɧɢɟ ɜ ɩɪɨɜɨɞɟ ɞɨɫɬɢɝɚɟɬ ɞɨɩɭɫɬɢɦɨɝɨ ɡɧɚɱɟɧɢɹ. 
ɉɪɢ ɜɵɛɨɪɟ ɢɫɯɨɞɧɨɝɨ ɪɟɠɢɦɚ ɢɫɩɨɥɶɡɭɟɬ ɩɨɧɹɬɢɟ ɤɪɢɬɢɱɟɫɤɢɯ ɩɪɨɥɺɬɨɜ. 
Ʉɪɢɬɢɱɟɫɤɢɣ ɩɨɥɟɬ – ɷɬɨ ɝɪɚɧɢɱɧɵɣ ɩɪɨɥɟɬ, ɩɪɢ ɤɨɬɨɪɨɦ ɜɥɢɹɧɢɟ 
ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɧɚɝɪɭɡɤɢ ɧɚ ɧɚɩɪɹɠɟɧɢɹ ɜ ɩɪɨɜɨɞɟ ɨɤɚɡɵɜɚɟɬɫɹ ɪɚɜɧɨ ɨɩɚɫɧɵɦ. 
ɍɫɥɨɜɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɜ ɩɪɨɜɨɞɟ ɢɥɢ ɬɪɨɫɟ ɜ ɬɪɟɯ ɭɤɚɡɚɧɧɵɯ ɜɵɲɟ 
ɪɟɠɢɦɚɯ ɨɩɪɟɞɟɥɹɸɬɫɹ ɬɪɢ ɤɪɢɬɢɱɟɫɤɢɯ ɩɪɨɥɟɬɚ.  

ɉɟɪɜɵɣ ɤɪɢɬɢɱɟɫɤɢɣ ɩɪɨɥɟɬ (lɤ1) – ɷɬɨ ɩɪɨɥɟɬ, ɩɪɢ ɤɨɬɨɪɨɦ ɧɚɩɪɹɠɟɧɢɟ 
ɜ ɩɪɨɜɨɞɟ ɜ ɪɟɠɢɦɟ ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɪɚɜɧɨ ɞɨɩɭɫɬɢɦɨɦɭ ɩɪɢ 
ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɬɟɦɩɟɪɚɬɭɪɟ, ɚ ɜ ɪɟɠɢɦɟ ɧɢɡɲɟɣ ɬɟɦɩɟɪɚɬɭɪɵ – ɞɨɩɭɫɬɢɦɨɦɭ 
ɧɚɩɪɹɠɟɧɢɸ ɩɪɢ ɧɢɡɲɟɣ ɬɟɦɩɟɪɚɬɭɪɟ.  

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.  

Ɍɪɟɬɢɣ ɤɪɢɬɢɱɟɫɤɢɣ ɩɪɨɥɺɬ (lɤ3) – ɷɬɨ ɩɪɨɥɺɬ, ɩɪɢ ɤɨɬɨɪɨɦ ɧɚɩɪɹɠɟɧɢɟ 
ɜ ɩɪɨɜɨɞɟ ɜ ɪɟɠɢɦɟ ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɪɚɜɧɨ ɞɨɩɭɫɬɢɦɨɦɭ ɩɪɢ 
ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɬɟɦɩɟɪɚɬɭɪɟ, ɚ ɜ ɪɟɠɢɦɟ ɧɚɢɛɨɥɶɲɟɣ ɧɚɝɪɭɡɤɢ – ɞɨɩɭɫɬɢɦɨɦɭ 
ɧɚɩɪɹɠɟɧɢɸ ɩɪɢ ɧɚɢɛɨɥɶɲɟɣ ɧɚɝɪɭɡɤɟ. Ɏɨɪɦɭɥɵ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 
ɤɪɢɬɢɱɟɫɤɢɯ ɩɪɨɥɟɬɨɜ ɦɨɝɭɬ ɛɵɬɶ ɩɨɥɭɱɟɧɵ ɢɡ ɭɪɚɜɧɟɧɢɹ ɫɨɫɬɨɹɧɢɹ ɩɪɨɜɨɞɚ: 

 
2 2 2 2

2 2
( )

24 24
p p И p

p И p И
p И

y l E y l E
E t t  

 
   

      
 

                                            (2.29) 

Ƚɞɟ Иy  –  ɭɞɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɜ ɢɫɯɨɞɧɨɦ ɪɟɠɢɦɟ;  
       И  –  ɧɚɩɪɹɠɟɧɢɟ ɜ ɦɚɬɟɪɢɚɥɟ ɩɪɨɜɨɞɚ ɜ ɢɫɯɨɞɧɨɦ ɪɟɠɢɦɟ;  
        Иt  – ɬɟɦɩɟɪɚɬɭɪɚ ɜ ɢɫɯɨɞɧɨɦ ɪɟɠɢɦɟ; 

       py  – ɭɞɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɜ ɪɚɫɫɱɢɬɵɜɚɟɦɨɦ ɪɟɠɢɦɟ; 

       p  – ɧɚɩɪɹɠɟɧɢɟ ɜ ɪɚɫɫɱɢɬɵɜɚɟɦɨɦ ɪɟɠɢɦɟ; 

        pt  – ɬɟɦɩɟɪɚɬɭɪɚ ɜ ɪɚɫɫɱɢɬɵɜɚɟɦɨɦ ɪɟɠɢɦɟ; 

E – ɦɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ;   
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  – ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɥɢɧɟɣɧɨɝɨ ɪɚɫɲɢɪɟɧɢɹ ɦɚɬɟɪɢɚɥɚ 

ɩɪɨɜɨɞɚ; 

pl  – ɪɚɫɱɟɬɧɚɹ ɞɥɢɧɚ ɩɪɨɥɟɬɚ. 
3 2 0;p pB D                                                                                            (2.30) 

ɝɞɟ   B ɢ D – ɱɢɫɥɨɜɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ, ɩɨɥɭɱɟɧɧɵɟ ɜ ɪɟɡɭɥɶɬɚɬɟ 

ɩɨɞɫɬɚɧɨɜɤɢ ɜ ɭɪɚɜɧɟɧɢɟ ɫɨɫɬɨɹɧɢɹ ɜɫɟɯ ɢɡɜɟɫɬɧɵɯ ɩɚɪɚɦɟɬɪɨɜ.  

ɉɪɢ ɪɚɫɫɱɟɬɟ ɩɟɪɜɨɝɨ ɤɪɢɬɢɱɟɫɤɨɝɨ ɩɪɨɥɟɬɚ ɧɟɨɛɯɨɞɢɦɨ ɜ ɨɞɧɭ ɱɚɫɬɶ 

ɭɪɚɜɧɟɧɢɹ ɫɨɫɬɨɹɧɢɹ ɩɪɨɜɨɞɚ ɩɨɞɫɬɚɜɢɬɶ ɡɧɚɱɟɧɢɹ min[ ]t , 1y , mint , ɜ ɞɪɭɝɭɸ – 

[ ]tɫɪ , 1y , ɫɪt ɢ ɜɵɪɚɡɢɬɶ ɞɥɢɧɭ, ɦ: 

 

min min

1
21

min

1
6 ([ ] [ ]) ( )2 [ ]

;
[ ]

1 ( )
[ ]

tɫɪ t ɫɪ
tɫɪ

k
ɤɪ

t

t t
El

y

  



     
 


                                     (2.31) 

6
3

1 3

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

2 72 82,5 10 452,62;
7234,5 10 1 ( )

121

kl





        
   
 

 

ɉɪɢ ɜɵɱɢɫɥɟɧɢɢ ɜɬɨɪɨɝɨ ɤɪɢɬɢɱɟɫɤɨɝɨ ɩɪɨɥɟɬɚ ɧɟɨɛɯɨɞɢɦɨ ɜ ɭɪɚɜɧɟɧɢɢ 

ɫɨɫɬɨɹɧɢɹ ɩɪɨɜɨɞɚ ɩɨɞɫɬɚɜɢɬɶ ɞɚɧɧɵɟ max[ ]y , maxy , гɨɥt , min[ ]t , 1y , mint , ɦ: 

 

max min
2

2max1

1

2 [ ] 6 ( )
;

( ) 1

y гɨɥ
k

t t
l

yy
y

    
 


                                                              (2.32) 

 

6

2 3 3
2

3

2 121 6 19,2 10 ( 10 ( 40))]
182,84;

34,5 10 176,08 10
( ) 1

34,5 10

kl


 



      
  

 




 

ɉɪɢ ɜɵɱɟɫɥɟɧɢɢ ɬɪɟɬɶɟɝɨ ɤɪɢɬɢɱɟɫɤɨɝɨ ɩɪɨɥɟɬɚ ɧɟɨɛɯɨɞɢɦɨ ɜ 

ɭɪɚɜɧɟɧɢɟ ɫɨɫɬɨɹɧɢɹ ɩɨɞɫɬɚɜɢɬɶ ɞɚɧɧɵɟ [ ]tɫɪ , 1y , ɫɪt ɢ max[ ]t , maxy , гɨɥt ,ɦ: 
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max min
max

3
max2 2max1

1

1
6 [ ([ ] [ ]) ([ )]2 [ ]

;
[ ]

( ) ( )
[ ]

y tcp гɨɥ
y

k
y

tcp

t t
El

yy
y

  



    
 


                                (2.33) 

 

6
3

3 33
2 2

3

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

2 121 82,5 10 180,68;
176,08 10 12134,5 10

( ) ( )
34,5 10 72

kl








        
   

 


 

Ɉɬɫɸɞɚ ɫɥɟɞɭɟɬ ɱɬɨ 1 2 3k k kl l l  , 2;p kl l  

010 ;гɨɥt t С                                                                                               (2.34) 

 

7 176,08;y   

max[ ] 121y 
2

Н
ɦɦ

. 

 

2.4.2 Ɋɚɫɱɟɬ ɧɚɩɪɹɠɟɧɢɹ ɜ ɩɪɨɜɨɞɟ ɢ ɫɬɪɟɥ ɩɨɞɜɟɫɚ  
 
Ɋɚɫɱɟɬ ɧɚɩɪɹɠɟɧɢɹ ɜɵɩɨɥɧɹɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɭɪɚɜɧɟɧɢɹ ɫɨɫɬɨɹɧɢɹ 

ɩɪɨɜɨɞɚ. 

ɇɚɩɪɹɠɟɧɢɹ ɜ ɩɪɨɜɨɞɟ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɞɥɹ ɝɪɨɡɨɜɨɝɨ ɪɟɠɢɦɚ ɢ ɪɟɠɢɦɚ 

ɜɵɫɲɟɣ ɬɟɦɩɟɪɚɬɭɪɵ. 
2 22 2
71

min max min2
min max

[ ] ( );
24 24 [ ]t y гɨɥ

t y

y l Ey l E
E t t  

 
  

      
 

                              (2.35) 

3 2 4

min 2
min

(34,50 10 ) 170 8,25 10

24t
t




   
 


 

=
3 2 4

6 4
2

(176,08 10 ) 170 8,25 10
121 19,2 10 8,25 10 ( 40 ( 10)).

24 121


   

        


 

ɉɪɢɜɟɞɟɦ ɭɪɚɜɧɟɧɢɟ ɤ ɜɢɞɭ; 
3 2
min min92,96 116345,1 0t t      
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ȼɵɩɨɥɧɹɟɬɫɹ ɢɬɟɪɚɰɢɨɧɧɵɦ ɦɟɬɨɞɨɦ ɤɚɫɚɬɟɥɶɧɵɯ. ɇɭɥɟɜɨɟ 

ɩɪɢɛɥɢɠɟɧɢɟ ɪɚɜɟɧ 0 100 
2

Н
ɦɦ

 

ɉɨɩɪɚɜɤɚ ɧɚ ɩɟɪɜɨɣ ɢɬɟɪɚɰɢɢ: 
3 2

1 2

100 92,96 100 116345,1
4,27;

3 100 2 92,96 100

  
   

   
 

ɇɚɣɞɟɦ ɧɨɜɨɟ ɡɧɚɱɟɧɢɟ  

1 100 (4, 27) 104, 27;     

ȼɵɩɨɥɧɢɦ ɩɪɨɜɟɪɤɭ ɨɤɨɧɱɚɧɢɹ ɢɬɟɪɚɰɢɨɧɧɨɝɨ ɩɪɨɰɟɫɫɚ. Ⱦɥɹ ɷɬɨɝɨ  

ɡɚɞɚɟɬɫɹ ɬɨɱɧɨɫɬɶ ɪɚɫɱɟɬɚ  

0,1 
2

Н
ɦɦ

| 4,27 | 0,1.   

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɪɚɫɱɟɬ ɦɨɠɧɨ ɩɪɨɞɨɥɠɢɬɶ ɢ ɩɪɢɹɧɹɬɶ ɜ ɤɚɱɟɫɬɜɟ ɧɨɜɨɝɨ 

ɩɪɢɛɥɢɠɟɧɢɹ  

1 104,27;   

ɉɨɩɪɚɜɤɭ ɧɚ ɜɬɨɪɭɸ ɢɬɟɪɚɰɢɸ: 

 
2

2 2

104,27 92,96 104,27 116345,1
0,36;

3 104,27 2 92,96 104,27

  
  

   
 

 

2 104,27 0,36 103,91;     

ɉɪɨɜɟɪɤɚ ɜɵɩɨɥɧɹɟɬɫɹ: 0,36 0,1.  

ɋɥɟɞɭɟɬ ɱɬɨ ɪɚɫɱɟɬ ɦɨɠɧɨ ɩɪɨɞɨɥɠɢɬɶ, ɢ ɩɪɢɧɹɬɶ  

2 103,91;   

ɉɨɩɪɚɜɤɚ ɧɚ ɬɪɟɬɶɸ ɢɬɟɪɚɰɢɸ: 

3 2

3 2

103,91 92,96 103,91 116345,1
0,014;

3 103,91 2 92,96 103,91

  
  

   
 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ 0,014 0,1 , ɡɧɚɱɢɬ ɡɚ ɢɫɤɨɦɨɟ ɜɵɪɚɠɟɧɢɟ ɩɪɢɧɢɦɚɟɦ mint  

ɩɪɢɧɢɦɚɟɬɫɹ 2 ,
2

Н
ɦɦ

 

min 103,91.t   
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Ɋɚɫɱɟɬɵ ɩɪɨɜɨɞɹɬɫɹ ɬɚɤɠɟ ɞɥɹ ɪɟɠɢɦɚ ɦɚɤɫɢɦɚɥɶɧɨɣ ɧɚɝɪɭɡɤɢ: 
2 22 2
71

min max min2 2
min max

[ ] ( );
24 24 [ ]t y гɨɥ

t y

y l Ey l E
E t t  

 
  

      
 

        (2.36) 

 
3 2 2 4

min 2
min

(34,50 10 ) 170 8,25 10

24t
t




   
 


 

3 2 2 4
6 4

2

(176,08 10 ) 170 8,25 10
121 19,2 10 8,25 10 ( 4 ( 10))

24 121


   

         


 

3 2
max max max94,12 3497398,3 0 121y y y       

2

Н
ɦɦ

 

Ƚɞɟ гɨɥ  – ɪɟɠɢɦ ɝɨɥɨɥɟɞɚ  ɛɟɡ ɜɟɬɪɚ 

 maxt – ɜɵɫɲɚɹ ɬɟɦɩɟɪɚɬɭɪɚ  

 гɪ  – ɝɪɨɡɨɜɨɣ ɪɟɠɢɦ  

tɫɪ  – ɫɪɟɞɧɟɝɨɞɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ  

ɋɬɪɟɥɚ ɩɪɨɜɟɫɚ ɩɪɨɜɨɞɚ ɜ ɪɟɠɢɦɚɯ ɝɨɥɨɥɟɞɚ ɛɟɡ ɜɟɬɪɚ, ɜɵɫɲɟɣ 

ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɝɪɨɡɨɜɨɝɨ ɪɟɠɢɦɚ ɧɚɯɨɞɢɬɶɫɹ ɤɚɤ: 

 
2

;
8

l
l

l

y l
f







                                                                                                 (2.37) 

 

Ⱦɥɹ ɪɟɠɢɦɚ ɝɨɥɨɥɟɞɚ ɛɟɡ ɜɟɬɪɚ, (ɦ): 

 
2

3 ;
8гɨɥ

гɨɥ

y l
f







                                                                                              (2.38) 

 
2151,2 170

5,34;
8 102,33гɨɥf


 


 

  Ɋɟɠɢɦ ɜɵɫɲɟɣ ɬɟɦɩɟɪɚɬɭɪɵ: 
2

1
max

max

;
8t

t

y l
f







                                                                                           (2.39) 
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3 2

max

34,5 10 170
2,38;

8 52,27tf
 

 


 

Ƚɪɨɡɨɜɨɣ ɪɟɠɢɦ, (ɦ): 

 
2

1 ;
8гɪ

гɪ

y l
f







                                                                                                (2.40) 

 
3 234,5 10 170

2,03;
8 61,32гɪf

 
 


 

min max max[ ]; [ ]; [ ].t tɫɪ tɫɪ y y         

ɂɡ ɪɚɫɫɱɢɬɚɧɧɵɯ ɪɟɠɢɦɨɜ ɜɢɞɢɦ, ɱɬɨ ɦɟɯɚɧɢɱɟɫɤɚɹ ɩɪɨɱɧɨɫɬɶ ɩɪɨɜɨɞɨɜ 

ɛɭɞɟɬ ɞɨɫɬɚɬɨɱɧɨɣ ɞɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɥɢɧɢɢ, ɬɚɤ ɤɚɤ ɜ ɪɟɠɢɦɟ ɦɢɧɢɦɚɥɶɧɨɣ 

ɬɟɦɩɟɪɚɬɭɪɵ, ɫɪɟɞɧɟɣ ɬɟɦɩɟɪɚɬɭɪɵ, ɦɚɤɫɢɦɚɥɶɧɨɣ ɧɚɝɪɭɡɤɢ ɦɟɧɶɲɟ 

ɞɨɩɭɫɬɢɦɵɯ ɡɧɚɱɟɧɢɣ. 

Ɍɚɤɠɟ ɜɵɩɨɥɧɹɟɬɫɹ ɢ ɩɪɨɜɟɪɤɚ ɬɪɟɛɭɟɦɵɯ ɪɚɫɫɬɨɹɧɢɣ ɨɬ ɧɢɡɲɟɣ ɬɨɱɤɢ 

ɩɪɨɜɢɫɚɧɢɹ ɩɪɨɜɨɞɚ ɞɨ ɡɟɦɥɢ ɜ ɪɟɠɢɦɚɯ ɝɨɥɨɥɟɞɚ ɛɟɡ ɜɟɬɪɚ ɢ ɦɚɤɫɢɦɚɥɶɧɨɣ 

ɬɟɦɩɟɪɚɬɭɪɵ, ɨɬɫɸɞɚ ɫɥɟɞɭɟɬ ɱɬɨ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɩɪɨɜɨɞɚ ɞɨ ɡɟɦɥɢ ɧɟ ɛɭɞɟɬ 

ɩɪɟɜɵɲɚɬɶ ɞɨɩɭɫɬɢɦɵɟ ɡɧɚɱɟɧɢɹ   
[ ];гɨɥf f max [ ];tf f  

 

2.4.3 Ɋɚɫɱɟɬ ɝɪɨɡɨɡɚɳɢɬɧɨɝɨ ɬɪɨɫɚ  
 
Ƚɪɨɡɨɡɚɳɢɬɧɵɣ ɬɪɨɫ ɪɚɫɫɱɢɬɚɟɬɫɹ ɬɚɤɠɟ ɤɚɤ ɪɚɫɱɟɬ ɩɪɨɜɨɞɚ. Ɉɩɪɟɞɟɥɢɦ 

ɫɬɪɟɥɭ ɩɪɨɜɟɫɚ ɜ ɝɪɨɡɨɜɨɦ ɪɟɠɢɦɟ   
 

 1 ;m
гɪ гɪf f h z                                                                                         (2.41) 

 

Ƚɞɟ z=3,52 ɦ – ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɧɢɡɲɟɣ ɬɨɱɤɨɣ ɬɪɨɫɚ ɢ ɩɪɨɜɨɞɚ 

2,03 2 0,6 3,52 1,11;m
гɪf       

ɇɚɩɪɹɠɟɧɢɟ ɜ ɬɪɨɫɟ ɩɪɢ ɝɪɨɡɨɜɨɦ ɪɟɠɢɦɟ: 
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2
1

15

;
8

m
m
гɪ m

y l

f
 




                                                                                               (2.42) 

3 2114,16 10 170
371,53;

8 1,11
m
гɪ

 
 


 

ȼ ɤɚɱɟɫɬɜɟ ɢɫɯɨɞɧɨɝɨ ɝɪɨɡɨɜɨɝɨ ɪɟɠɢɦɚ ɢ ɧɚɯɨɞɢɬɫɹ ɧɚɩɪɹɠɟɧɢɟ ɜ ɬɪɨɫɟ 

ɜ ɪɟɠɢɦɟ ɦɚɤɫɢɦɚɥɶɧɨɣ ɧɚɝɪɭɡɤɢ: 
2 2 2 2

7 1
max max2

min

( );
24 24

m m
m m
y гɪ y гɪm m

y гɪ

y l E y l E
E t t  

 
   

      
 

                                 (2.43) 

ɉɨɞɫɬɚɜɢɜ ɜɫɟ ɞɚɧɧɵɟ ɩɨɥɭɱɢɦ ɭɪɚɜɧɟɧɢɟ  
3 2

max max238,35 64048440 0m m
y y      

Ɉɩɪɟɞɟɥɢɦ ɩɨɩɪɚɜɤɢ ɩɪɢ ɩɟɪɜɨɣ ɢɬɟɪɚɰɢɢ 
3 2

1 2

380 238,35 380 64048440
170,56;

3 380 2 238,35 380

  
   

   
 

ɇɨɜɨɟ ɡɧɚɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ: 

1 380 170,56 550,56.     

ȼɵɩɨɥɧɢɦ ɩɪɨɜɟɪɤɭ ɨɤɨɧɱɚɧɢɹ ɢɬɟɪɚɰɢɨɧɧɨɝɨ ɩɪɨɰɟɫɫɚ. Ⱦɥɹ ɷɬɨɝɨ  

ɡɚɞɚɟɬɫɹ ɬɨɱɧɨɫɬɶ ɪɚɫɱɟɬɚ 0,1 
2

Н
ɦɦ

: 

| 170,56 | 0,1   

ɋɥɟɞɭɟɬ ɱɬɨ ɪɚɫɱɟɬ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɞɨɥɠɢɬɶ, ɩɪɢɧɹɜ ɜ ɤɚɱɟɫɬɜɟ ɧɨɜɨɝɨ 

ɩɪɢɛɥɢɠɟɧɢɹ 1 550,56.   

ɇɚɣɞɟɦ ɩɨɩɪɚɜɤɭ ɧɚ ɜɬɨɪɨɣ ɢɬɟɪɚɰɢɢ: 
3 2

2 2

550,56 238,35 550,56 64048440
48,05.

3 550,56 2 238,35 550,56

  
  

   
 

ɇɚɣɞɟɦ ɧɨɜɨɟ ɡɧɚɱɟɧɢɟ: 

 2 550,56 48,05 502,51.     

ȼɵɩɨɥɧɹɟɦ ɩɪɨɜɟɪɤɭ: 

 48,05 0,1  

Ɉɬɫɸɞɚ ɫɥɟɞɭɟɬ ɱɬɨ ɪɚɫɱɟɬ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɞɨɥɠɢɬɶ, ɩɪɢɧɹɜ ɜ ɤɚɱɟɫɬɜɟ 

ɧɨɜɨɝɨ ɩɪɢɛɥɢɠɟɧɢɹ 2 502,51.   
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ɇɚɣɞɟɦ ɩɨɩɪɚɜɤɭ ɧɚ ɬɪɟɬɶɟɣ ɢɬɟɪɚɰɢɢ: 

3 2

3 2

502,51 238,35 502,51 64048440
5,58

3 502,51 2 238,35 502,51

  
  

   
 

ɇɨɜɨɟ ɡɧɚɱɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ: 

3 502,51 5,58 495,93;     

ȼɵɩɨɥɧɢɦ ɩɪɨɜɟɪɤɭ  
5,58 0,1  

Ɉɬɫɸɞɚ ɫɥɟɞɭɟɬ ɱɬɨ ɪɚɫɱɟɬ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɞɨɥɠɢɬɶ, ɩɪɢɧɹɜ ɜ ɤɚɱɟɫɬɜɟ 

ɧɨɜɨɝɨ ɩɪɢɛɥɢɠɟɧɢɹ 3 495,93;   

 

ɇɚɣɞɟɦ ɩɨɩɪɚɜɤɭ ɧɚ ɱɟɬɜɟɪɬɨɣ ɢɬɟɪɚɰɢɢ: 
3 2

4 2

495,93 238,35 495,93 64048440
0,05;

3 495,93 2 238,35 495,93
   

 
   

 

ȼɵɩɨɥɧɢɦ ɩɪɨɜɟɪɤɭ: 

0,05 0,1 ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɡɚ ɢɫɤɨɦɨɟ ɡɧɚɱɟɧɢɟ max
m
y , 3

2

Н
ɦɦ

. 

max 495,93;m
y   

ɇɚɝɪɭɡɤɚ ɧɚ ɪɟɠɢɦ: ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɬɟɦɩɟɪɚɬɭɪɵ, ɧɢɡɤɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɢ 

ɦɚɤɫɢɦɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɧɟ ɩɪɟɜɵɲɚɸɬ ɞɨɩɭɫɬɢɦɵɟ ɧɚɩɪɹɠɟɧɢɹ 

 

3 ɉɪɚɤɬɢɱɟɫɤɚɹ ɱɚɫɬɶ  
 

3.1 Ɉɤɨɧɱɚɬɟɥɶɧɵɣ ɜɵɛɨɪ ɬɢɩɚ, ɤɨɥɢɱɟɫɬɜɚ ɢ ɦɟɫɬɚ ɭɫɬɚɧɨɜɤɢ ɨɩɨɪ  
 

3.1.1 ɉɪɨɜɨɞ ɢ ɝɪɨɡɨɡɚɳɢɬɧɵɣ ɬɪɨɫ  
 
ɇɚ ɪɟɤɨɧɫɬɪɭɢɪɭɟɦɨɣ ȼɅ 35 ɤȼ ɩɪɢɦɟɧɟɧ ɧɟɢɡɨɥɢɪɨɜɚɧɧɵɣ 

ɫɬɚɥɟɚɥɸɦɢɧɟɜɵɣ ɩɪɨɜɨɞ ɦɚɪɤɢ Ⱥɋ 120/19. ɉɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ȼɅ 

ɫɨɝɥɚɫɧɨ ɉɍɗ 7 ɩɪɨɜɨɞɚ Ⱥɋ 120/19 ɫɨɫɬɚɜɥɹɟɬ 390 Ⱥ, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 

ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɦ ɬɨɤɚɦ ɧɚɝɪɭɡɤɢ. Ⱦɨɩɭɫɬɢɦɵɟ ɦɟɯɚɧɢɱɟɫɤɢɟ 

ɧɚɩɪɹɠɟɧɢɹ ɜ ɩɪɨɜɨɞɟ Ⱥɋ 120/19 ɩɪɢɧɹɬɵ ɢɫɯɨɞɹ ɢɡ ɩɪɨɱɧɨɫɬɢ ɨɩɨɪ 
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ɫɨɫɬɚɜɥɹɸɬ 13,05 ɞɚɇ/ɦɦ2 ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɢ ɦɚɤɫɢɦɚɥɶɧɵɯ 

ɧɚɝɪɭɡɤɚɯ, 8,7 ɞɚɇ/ɦɦ2 ɩɪɢ ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɬɟɦɩɟɪɚɬɭɪɟ. ɋɨɟɞɢɧɟɧɢɟ ɩɪɨɜɨɞɨɜ 

Ⱥɋ ɜ ɩɪɨɥɟɬɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɨɟɞɢɧɢɬɟɥɶɧɵɦɢ ɫɩɢɪɚɥɶɧɵɦɢ ɡɚɠɢɦɚɦɢ ɋɋ, ɜ 

ɲɥɟɣɮɚɯ ɚɧɤɟɪɧɨ–ɭɝɥɨɜɵɯ ɨɩɨɪ – ɲɥɟɣɮɨɜɵɦɢ ɫɩɢɪɚɥɶɧɵɦɢ ɡɚɠɢɦɚɦɢ ɒɋ. 

ɉɪɨɟɤɬɨɦ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɡɚɳɢɬɚ ɨɬ ɜɢɛɪɚɰɢɢ ɝɚɫɢɬɟɥɹɦɢ ɜɢɛɪɚɰɢɢ ɦɚɪɤɢ Ƚȼ 

ɞɥɹ ɩɪɨɜɨɞɚ Ⱥɋ ɢ ɝɪɨɡɨɬɪɨɫɚ ȽɌɄ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ ɡɚɜɨɞɚ 

ɢɡɝɨɬɨɜɢɬɟɥɹ ɩɨ ɩɪɢɦɟɧɟɧɢɸ ɦɧɨɝɨɱɚɫɬɨɬɧɵɯ ɝɚɫɢɬɟɥɟɣ ɜɢɛɪɚɰɢɢ Ƚȼ ɧɚ 

ɥɢɧɢɹɯ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ. Ⱦɥɹ ɡɚɳɢɬɵ ɨɬ ɩɪɹɦɵɯ ɭɞɚɪɨɜ ɦɨɥɧɢɢ ɧɚ ɩɨɞɯɨɞɚɯ ɤ 

ɉɋ ɧɚ ɪɟɤɨɧɫɬɪɭɢɪɭɟɦɨɣ ȼɅ 35 ɤȼ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɩɨɞɜɟɫɤɚ 

ɝɪɨɡɨɡɚɳɢɬɧɨɝɨ ɬɪɨɫɚ ɦɚɪɤɢ ɆɁ-8.0-ȼ-Ɉɀ-ɇ-Ɋ. ɍɱɚɫɬɤɢ ɩɨɞɜɟɫɤɢ 

ɝɪɨɡɨɡɚɳɢɬɧɨɝɨ ɬɪɨɫɚ: – ɨɬ ɉɋ 110/35/6 ɤȼ Ɉɪɞɠɨɧɢɤɢɞɡɟ.   

ɇɟɨɛɯɨɞɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɜɨɞɚ, ɝɪɨɡɨɡɚɳɢɬɧɨɝɨ ɬɪɨɫɚ ɢ ɤɚɛɟɥɹ ɞɥɹ 

ɪɟɤɨɧɫɬɪɭɢɪɭɟɦɨɣ ȼɅ 35 ɤȼ ɩɪɢɜɟɞɟɧɨ ɜ ɬɚɛɥɢɰɟ 3.1 

 

Ɍɚɛɥɢɰɚ 3.1 – Ɋɟɤɨɧɫɬɪɭɤɰɢɹ ȼɅ-35 ɤȼ "ɉɋ Ɉɪɞɠɨɧɢɤɢɞɡɟ - ɉɋ ɉɪɢɢɫɤɨɜɵɣ" 
(Ɍ-31) 
 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɇɚɪɤɚ Ƚɨɫɬ Ⱦɥɢɧɚ 
ɬɪɚɫɫɵ,ɤɦ  

Ʉɨɥ-
ɜɨ, ɤɦ  

ɉɪɢɦɟɱɚɧɢɟ  

ɉɪɨɜɨɞ 
ɫɬɚɥɟɚɥɸɦɢɧɟɜɵɣ 

Ⱥɋ 
120/19 

839-80* 26,176* 84,024 ɫ ɭɱɟɬɨɦ 
ɡɚɩɚɫɚ 7% ɧɚ 
ɜɵɬɹɠɤɭ Ƚɪɨɡɨɡɚɳɢɬɧɵɣ ɬɪɨɫ ɆɁ-

8.0-ȼ-
Ɉɀ-ɇ-
Ɋ 

ɋɌɈ 
71195393 
Ɍɍ 062-
2008  

3,526* 3,777 

 
ɉɪɢɦɟɱɚɧɢɟ: * - ɞɥɢɧɚ ɬɪɚɫɫɵ ɫ ɭɱɟɬɨɦ ɡɚɯɨɞɚ ɧɚ ɩɨɪɬɚɥɵ. 
 
ɍɫɬɨɣɱɢɜɨɫɬɶ ɥɢɧɢɣ ɤ ɝɨɥɨɥɟɞɧɵɦ ɧɚɝɪɭɡɤɚɦ (ɬɨɥɳɢɧɚ ɫɬɟɧɤɢ ɝɨɥɨɥɟɞɚ ɧɟ 

ɩɪɟɜɵɲɚɟɬ 20 ɦɦ) ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɩɪɢɧɹɬɵɦɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɦɢ ɢ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɪɟɲɟɧɢɹɦɢ, ɩɥɚɜɤɚ ɝɨɥɨɥɟɞɚ ɧɚ ɩɪɨɜɨɞɚɯ ɢ ɬɪɨɫɚɯ ɧɟ 

ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍɗ-7 ɩ. 2.5.16. 
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3.2 ȼɵɛɨɪ ɢɡɨɥɹɬɨɪɨɜ, ɥɢɧɟɣɧɨ ɚɪɦɚɬɭɪɵ ɢ ɡɚɡɟɦɥɹɸɳɢɯ ɭɫɬɪɨɣɫɬɜ  
 
ȼɵɛɨɪ ɬɢɩɚ ɢɡɨɥɹɬɨɪɨɜ ɢ ɚɪɦɚɬɭɪɵ ɜ ɝɢɪɥɹɧɞɚɯ ɩɪɨɢɡɜɟɞɟɧ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɝɥɚɜɚɦɢ 1.9 ɢ 2.5 ɉɍɗ ɫ ɭɱɟɬɨɦ ɷɤɫɩɥɭɚɬɚɰɢɢ ȼɅ. Ɍɪɚɫɫɚ 

ɪɟɤɨɧɫɬɪɭɢɪɭɟɦɨɣ ȼɅ 35 ɤȼ ɪɚɫɩɨɥɨɠɟɧɚ ɜ ɪɚɣɨɧɟ ɫ I ɫɬɟɩɟɧɶɸ ɡɚɝɪɹɡɧɟɧɢɹ. 

ɍɞɟɥɶɧɚɹ ɞɥɢɧɚ ɩɭɬɢ ɭɬɟɱɤɢ ɩɨ ɬɚɛɥ. 1.9.1 ɉɍɗ ɞɥɹ ɢɡɨɥɹɰɢɢ ɫɨɫɬɚɜɥɹɟɬ 

λɷ=1,9 ɫɦ/ɤȼ. ȼ ɤɚɱɟɫɬɜɟ ɢɡɨɥɢɪɭɸɳɢɯ ɩɨɞɜɟɫɨɤ ɧɚ ɪɟɤɨɧɫɬɪɭɢɪɭɟɦɨɣ ɥɢɧɢɢ 

ȼɅ ɜ ɩɪɨɟɤɬɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɫɬɟɤɥɹɧɧɵɟ ɢɡɨɥɹɬɨɪɵ ɦɚɪɤɢ ɉɋȾ70ȿ. Ɍɢɩ 

ɢ ɤɨɥɢɱɟɫɬɜɨ ɢɡɨɥɹɬɨɪɨɜ ɜ ɝɢɪɥɹɧɞɚɯ ɨɩɪɟɞɟɥɟɧɨ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɝɥɚɜɚɦɢ 

1.9, 2.5 ɉɍɗ: - ɩɨɞɜɟɫɤɚ ɩɪɨɜɨɞɚ ɧɚ ɧɚɬɹɠɧɵɯ ɝɢɪɥɹɧɞɚɯ  – 4ɯɉɋȾ70ȿ; - 

ɩɨɞɜɟɫɤɚ ɩɪɨɜɨɞɚ ɧɚ ɩɨɞɞɟɪɠɢɜɚɸɳɢɯ ɝɢɪɥɹɧɞɚɯ – 3ɯɉɋȾ70ȿ; - ɩɨɞɜɟɫɤɚ 

ɬɪɨɫɚ ɧɚ ɧɚɬɹɠɧɵɯ ɝɢɪɥɹɧɞɚɯ  – 1ɯɉɋȾ70ȿ; ɇɨɪɦɢɪɭɟɦɨɟ ɉɍɗ ɪɚɫɫɬɨɹɧɢɟ 

ɦɟɠɞɭ ɩɪɨɜɨɞɨɦ ɢ ɝɪɨɡɨɬɪɨɫɨɦ ɜ ɫɟɪɟɞɢɧɟ ɩɪɨɥɟɬɚ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ 

ɩɪɢɧɹɬɵɦɢ ɞɨɩɭɫɬɢɦɵɦɢ ɧɚɩɪɹɠɟɧɢɹɦɢ ɜ ɩɪɨɜɨɞɚɯ ɢ ɝɪɨɡɨɬɪɨɫɚɯ. Ⱦɥɹ 

ɩɨɞɜɟɫɤɢ ɩɪɨɜɨɞɚ Ⱥɋ 120/19 ɜ ɤɚɱɟɫɬɜɟ ɧɚɬɹɠɧɵɯ ɡɚɠɢɦɨɜ ɧɚ 

ɪɟɤɨɧɫɬɪɭɢɪɭɟɦɨɣ ȼɅ 35 ɤȼ ɩɪɢɧɹɬɵ ɡɚɠɢɦɵ ɫɩɢɪɚɥɶɧɨɝɨ ɬɢɩɚ ɇɋ ɢ 

ɡɚɳɢɬɧɵɟ ɫɩɢɪɚɥɶɧɵɟ ɩɪɨɬɟɤɬɨɪɵ ɦɚɪɤɢ ɉɁɋ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɧɚ ɧɟɝɨ 

ɝɚɫɢɬɟɥɟɣ ɜɢɛɪɚɰɢɢ ɬɢɩɚ Ƚȼ. Ⱦɥɹ ɩɨɞɜɟɫɤɢ ɝɪɨɡɨɬɪɨɫɚ ɆɁ-8.0-ȼ-Ɉɀ-ɇ-Ɋ 

ɩɪɢɧɹɬɵ ɡɚɠɢɦɵ ɫɩɢɪɚɥɶɧɨɝɨ ɬɢɩɚ ɦɚɪɤɢ ɇɋ ɢ ɡɚɳɢɬɧɵɟ ɫɩɢɪɚɥɶɧɵɟ 

ɩɪɨɬɟɤɬɨɪɵ ɦɚɪɤɢ ɉɁɋ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɧɚ ɧɟɝɨ ɝɚɫɢɬɟɥɟɣ ɜɢɛɪɚɰɢɢ ɬɢɩɚ Ƚȼ. 

ɋɨɟɞɢɧɟɧɢɟ ɩɪɨɜɨɞɨɜ Ⱥɋ 120/19 ɜ ɩɪɨɥɟɬɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɨɟɞɢɧɢɬɟɥɶɧɵɦɢ 

ɫɩɢɪɚɥɶɧɵɦɢ ɡɚɠɢɦɚɦɢ ɋɋ-15,2-11 ɜ ɲɥɟɣɮɚɯ ɚɧɤɟɪɧɨ-ɭɝɥɨɜɵɯ ɨɩɨɪ - 

ɲɥɟɣɮɨɜɵɦɢ ɫɩɢɪɚɥɶɧɵɦɢ ɡɚɠɢɦɚɦɢ ɒɋ-15,2-01. ɇɟɨɛɯɨɞɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ 

ɚɪɦɚɬɭɪɵ ɞɥɹ ɪɟɤɨɧɫɬɪɭɢɪɭɟɦɨɣ ȼɅ 35 ɤȼ ɩɪɢɜɟɞɟɧɨ ɜ ɬɚɛɥɢɰɟ 3.2 
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Ɍɚɛɥɢɰɚ 3.2 – ɤɨɥɢɱɟɫɬɜɨ ɚɪɦɚɬɭɪɵ ɞɥɹ ɪɟɤɨɧɫɬɪɭɢɪɭɟɦɨɣ ȼɅ 35 ɤȼ 
 
ɇɚɢɦɟɧɨɜɚɧɢɟ Ɍɢɩ Ʉɨɥ., ɲɬ 

ɉɨɞɞɟɪɠɢɜɚɸɳɚɹ ɝɢɪɥɹɧɞɚ ɩɪɨɜɨɞɚ 
Ⱥɋ120/19 

3ɯɉɋȾ70ȿ 393 

ɇɚɬɹɠɧɚɹ ɝɢɪɥɹɧɞɚ ɩɪɨɜɨɞɚ 
Ⱥɋ120/19 

4ɯɉɋȾ70ȿ 198* 

ɉɨɞɞɟɪɠɢɜɚɸɳɚɹ ɝɢɪɥɹɧɞɚ ɬɪɨɫɚ 
ɆɁ-8.0-ȼɈɀ-ɇ-Ɋ 

– 19 

ɇɚɬɹɠɧɚɹ ɝɢɪɥɹɧɞɚ ɬɪɨɫɚ ɆɁ-8.0-ȼ-
Ɉɀ-ɇ-Ɋ 

1 ɯɉɋȾ70ȿ 18* 

Ƚɚɫɢɬɟɥɶ ɜɢɛɪɚɰɢɢ ɞɥɹ ɩɪɨɜɨɞɚ 
Ⱥɋ120/19 

Ƚȼ-4534-02Ɇ 795 

Ƚɚɫɢɬɟɥɶ ɜɢɛɪɚɰɢɢ ɞɥɹ ɬɪɨɫɚ ɆɁ-
8.0-ȼ-Ɉɀ-ɇ-Ɋ 

Ƚȼ-3323-02Ɇ 24 

ɋɨɟɞɢɧɢɬɟɥɶɧɵɣ ɫɩɢɪɚɥɶɧɵɣ ɡɚɠɢɦ ɋɋ-15,2-11 44 

ɒɥɟɣɮɨɜɵɣ ɫɩɢɪɚɥɶɧɵɣ ɡɚɠɢɦ ɒɋ-15,2-01 96 

ɉɪɨɬɟɤɬɨɪ ɡɚɳɢɬɧɵɣ ɫɩɢɪɚɥɶɧɵɣ ɉɁɋ-15,2/15,4-13 45 

 
ɇɚ ɪɟɤɨɧɫɬɪɭɢɪɭɟɦɨɣ ȼɅ 35 ɤȼ ɡɚɡɟɦɥɟɧɵ ɜɫɟ ɜɧɨɜɶ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ 

ɨɩɨɪɵ. ɇɨɪɦɢɪɭɟɦɨɟ ɉɍɗ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɡɚɡɟɦɥɟɧɢɹ ɨɩɨɪ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɭɞɟɥɶɧɨɝɨ ɷɤɜɢɜɚɥɟɧɬɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɝɪɭɧɬɚ, ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɚɪɦɚɬɭɪɨɣ 

ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɢ ɫɬɚɥɶɧɵɯ ɮɭɧɞɚɦɟɧɬɨɜ ɥɢɛɨ ɭɤɥɚɞɤɨɣ ɢɫɤɭɫɫɬɜɟɧɧɵɯ 

ɡɚɡɟɦɥɢɬɟɥɟɣ ɢɡ ɤɪɭɝɥɨɣ ɫɬɚɥɢ ɞɢɚɦɟɬɪɨɦ 18 ɦɦ. ɉɨɫɥɟ ɦɨɧɬɚɠɚ ɩɪɨɢɡɜɨɞɹɬɫɹ 

ɢɡɦɟɪɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɡɚɡɟɦɥɹɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ, ɜ ɫɥɭɱɚɟ ɧɟɞɨɫɬɚɬɨɱɧɨɣ 

ɟɝɨ ɜɟɥɢɱɢɧɵ ɩɪɨɤɥɚɞɵɜɚɸɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɩɪɨɜɨɞɧɢɤɢ. ɉɪɢɫɨɟɞɢɧɟɧɢɟ 

ɡɚɡɟɦɥɢɬɟɥɟɣ ɤ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɨɩɨɪɟ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɬɢɩɨɜɨɦɭ ɩɪɨɟɤɬɭ. 

ȼɟɪɬɢɤɚɥɶɧɵɟ ɡɚɡɟɦɥɢɬɟɥɢ ɢɡ ɤɪɭɝɥɨɣ ɫɬɚɥɢ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɨɝɪɭɠɚɬɶ ɜ ɝɪɭɧɬ 

ɦɟɬɨɞɨɦ ɜɞɚɜɥɢɜɚɧɢɹ. Ⱦɥɹ ɷɬɨɣ ɰɟɥɢ ɢɫɩɨɥɶɡɭɸɬ ɩɟɪɟɞɜɢɠɧɵɟ ɦɟɯɚɧɢɡɦɵ 

(ɤɨɩɪɵ, ɚɜɬɨɹɦɨɛɭɪɵ, ɜɢɛɪɚɬɨɪɵ, ɝɢɞɪɨɩɪɟɫɫɵ, ɛɭɪɢɥɶɧɨɤɪɚɧɨɜɵɟ ɦɚɲɢɧɵ) ɢ 

ɪɭɱɧɵɟ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ.  
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3.2.1 Ɍɢɩɵ Ɉɩɨɪ ɢ Ʉɨɧɫɬɪɭɤɰɢɣ  
 
Ɍɚɛɥɢɰɚ 3.3 – ȼɟɞɨɦɨɫɬɶ ɨɩɨɪ ȼɅ-35 ɤȼ ɉɋ 110/35/6 ɤȼ Ɉɪɞɠɨɧɢɤɢɞɡɟ – ɉɋ 
35/6 ɤȼ ɉɪɢɢɫɤɨɜɵɣ (ɬ-31) 
 

Ɉɩɨɪɵ ɉɪɢɦɟɱɚɧɢɟ  
ɒɢɮɪ № Ʉɨɥ, 

ɲɬ . 
Ɇɚɫɫɚ ɫ 
ɰɢɧɤɨɦ 1 
ɨɩɨɪɵ, ɤɝ 

Ɇɚɫɫɚ ɫ 
ɰɢɧɤɨɦ 
ɨɛɳɚɹ, ɤɝ 

ɉɋ35/110ɉɍ2.35ɌɆ 4, 5, 6, 9, 10, 11, 12, 14, 15, 16, 17, 
18, 19, 21, 22, 24, 25, 26, 27, 28, 29, 
30, 31, 32, 33, 34, 35, 38, 39, 40, 41, 
42, 43, 44, 45, 46, 47, 49, 50, 51, 52, 
53, 54, 55, 56, 57, 59, 60, 61, 62, 63, 
64, 68, 71, 72, 74, 75, 76, 77, 79, 80, 
81, 82, 83, 84, 85, 86, 87, 90, 91, 92, 
93, 95, 96, 97, 98, 99, 100, 101, 102, 
103, 105, 106, 107, 108, 109, 111, 
112, 113, 115, 116, 117, 118, 119, 
120, 121, 122, 123, 124, 125, 127, 
128, 129, 130, 131, 132, 133, 134, 
135, 136, 137, 138, 139, 141, 142, 
143, 144, 145, 147 

119 1585 188615  

ɍ35-1ɬ 1, 2, 3, 7, 8, 13, 20, 23, 48, 58, 69, 70, 
73, 78, 88, 89, 94, 104, 110, 114, 126, 
140, 146 

23 3263 75049  

ɍ35-1ɬ+5 36, 37, 65, 66, 67, 148, 149 7 4910 34370  

2ɉɋ35/110ɉɍ -
2.35ɌɆ 

153,160 2 2146 4292  

ɂɬɨɝɨ 151  302326  

 

ɉɪɨɟɤɬɨɦ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɪɟɤɨɧɫɬɪɭɤɰɢɹ ȼɅ-35 ɤȼ ɉɋ 110/35/6 ɤȼ 

Ɉɪɞɠɨɧɢɤɢɞɡɟ – ɉɋ 35/6 ɤȼ ɉɪɢɢɫɤɨɜɵɣ ( ɬ-31) ɧɚ ɨɞɧɨɰɟɩɧɵɯ ɨɩɨɪɚɯ, 

ɫɥɟɞɭɸɳɢɯ ɬɢɩɨɜ ɫɨɝɥɚɫɧɨ ɫɩɪɚɜɨɱɧɢɤɭ ɩɨ [18]: - ɚɧɤɟɪɧɨ – ɭɝɥɨɜɵɟ 

ɭɧɢɮɢɰɢɪɨɜɚɧɧɵɟ, ɫɜɨɛɨɞɧɨɫɬɨɹɳɢɟ ɬɢɩɚ     ɍ351ɬ, ɍ35-1ɬ+5 ɩɨ ɬɢɩɨɜɨɦɭ 

ɩɪɨɟɤɬɭ ɫɟɪɢɢ 3.407 – 68/73; - ɩɪɨɦɟɠɭɬɨɱɧɵɟ ɬɢɩɚ: ɉɋ35/110ɉɍ-2.35ɌɆ; 

ɉɋ35/110ɉɍ-2.35ɌɆ ɩɨ ɬɢɩɨɜɨɦɭ ɩɪɨɟɤɬɭ ɫɟɪɢɢ ɗɅ-Ɍɉ.10-220.02.03 

ɉɨɬɪɟɛɧɨɫɬɶ ɜ ɨɩɨɪɚɯ ɩɨ ɬɪɚɫɫɟ ȼɅ 35 ɤȼ ɨɩɪɟɞɟɥɟɧɚ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ 

ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɪɚɫɫɬɚɧɨɜɤɢ ɨɩɨɪ ɢ ɩɪɢɜɟɞɟɧɚ ɜ ɬɚɛɥɢɰɟ 3.3 
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3.2.2 Ɂɚɤɪɟɩɥɟɧɢɟ ɨɩɨɪ ɜ ɝɪɭɧɬɟ 

 
Ⱦɥɹ ɡɚɤɪɟɩɥɟɧɢɹ ɨɩɨɪ ɜ ɝɪɭɧɬɟ ɚɧɤɟɪɧɨ-ɭɝɥɨɜɵɯ ɨɩɨɪ ȼɅ 35 ɤȼ 

ɩɪɨɟɤɬɨɦ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɫɨɝɥɚɫɧɨ [19] ɩɪɢɦɟɧɟɧɢɟ ɭɧɢɮɢɰɢɪɨɜɚɧɧɵɯ 

ɝɪɢɛɨɜɢɞɧɵɯ ɩɨɞɧɨɠɧɢɤɨɜ ɦɚɪɨɤ Ɏ3-Ⱥ ɢ Ɏ4-Ⱥ, ɚ ɬɚɤ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ 

ɡɚɛɢɜɧɵɯ ɫɜɚɣ ɦɚɪɤɢ ɋ35.6-1 ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɦɨɧɬɚɠɨɦ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ 

ɪɨɫɬɜɟɪɤɚ ɢɡ ɛɚɥɤɢ Ȼ35-4-20. ɉɪɨɦɟɠɭɬɨɱɧɵɟ ɨɩɨɪɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ȼɅ 35 ɤȼ 

ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɧɚ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɮɭɧɞɚɦɟɧɬɵ ɦɚɪɤɢ Ɏ720.2. ɋɌ.4100.9. Ⱦɥɹ 

ɭɜɟɥɢɱɟɧɢɹ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɮɭɧɞɚɦɟɧɬɨɜ ɨɩɨɪ 

ɩɪɢɦɟɧɹɟɬɫɹ ɠɟɥɟɡɨɛɟɬɨɧɧɵɣ ɪɢɝɟɥɶ ɦɚɪɤɢ ȺɊ6-1. Ɋɢɝɟɥɶ ɤɪɟɩɢɬɫɹ ɤ 

ɮɭɧɞɚɦɟɧɬɭ Ɏ720.2. ɋɌ.4100.9 ɩɪɢ ɩɨɦɨɳɢ ɞɟɬɚɥɢ ɤɪɟɩɥɟɧɢɹ ɪɢɝɟɥɹ ɄɊ-8, 

ɜɵɩɨɥɧɟɧɧɨɣ ɩɨ ɬɢɩɨɜɨɣ ɫɟɪɢɢ 3.407-115 ɜɵɩɭɫɤ 5 ɥ.Ʉɀ-35. ɉɟɪɟɞ 

ɭɫɬɚɧɨɜɤɨɣ ɝɪɢɛɨɜɢɞɧɵɯ ɩɨɞɧɨɠɧɢɤɨɜ ɚɧɤɟɪɧɨ – ɭɝɥɨɜɵɯ ɨɩɨɪ ɢ 

ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɮɭɧɞɚɦɟɧɬɨɜ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɨɩɨɪ, ɜɵɩɨɥɧɢɬɶ ɩɟɫɱɚɧɭɸ 

ɩɨɞɝɨɬɨɜɤɭ ɬɨɥɳɢɧɨɣ 100 ɦɦ. Ɉɛɪɚɬɧɚɹ ɡɚɫɵɩɤɚ ɤɨɬɥɨɜɚɧɨɜ ɩɪɨɢɡɜɨɞɢɬɫɹ 

ɦɟɫɬɧɵɦ ɝɪɭɧɬɨɦ ɫɥɨɹɦɢ 25-30 ɫɦ ɫ ɬɳɚɬɟɥɶɧɵɦ ɭɩɥɨɬɧɟɧɢɟɦ ɤɚɠɞɨɝɨ ɫɥɨɹ 

ɞɨ ɨɛɴɟɦɧɨɝɨ ɜɟɫɚ ɝɪɭɧɬɚ ɧɚ ɦɟɧɟɟ 1,6 ɬ/ɦ3. Ʉɚɬɚɥɨɠɧɵɟ ɥɢɫɬɵ ɤɨɧɫɬɪɭɤɰɢɣ 

ɮɭɧɞɚɦɟɧɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ ɞɚɧɧɨɝɨ ɬɨɦɚ. ȼɟɞɨɦɨɫɬɶ 

ɮɭɧɞɚɦɟɧɬɨɜ ɩɨɞ ɨɩɨɪɵ ɪɟɤɨɧɫɬɪɭɢɪɭɟɦɨɣ ȼɅ 35 ɤȼ ɩɪɢɜɟɞɟɧɚ ɜ ɬɚɛɥɢɰɟ 3.4 

 
Ɍɚɛɥɢɰɚ 3.4 – Ɏɭɧɞɚɦɟɧɬɵ ɪɟɤɨɧɫɬɪɭɢɪɭɟɦɨɣ ȼɅ-35 ɤȼ ɉɋ 110/35/6 ɤȼ 
Ɉɪɞɠɨɧɢɤɢɞɡɟ – ɉɋ 35/6 ɤȼ ɉɪɢɢɫɤɨɜɵɣ (ɬ-31) 
 
ɒɢɮɪ Ʉɨɥ., ɲɬ. Ȼɟɬɨɧ ɧɚ 1 

ɲɬ, ɦ3 
Ȼɟɬɨɧ ɜɫɟɝɨ, 
ɦ3 

Ɇɟɬɚɥɥ ɧɚ 1 
ɲɬ, ɤɝ 

Ɇɟɬɚɥɥ 
ɨɛɳɟɟ, ɤɝ 

Ɏ2.35-4-20 40 1,42 56,8 193 7720 
Ɏ4-Ⱥ 40 2 80 533 21320 
Ɏ3-Ⱥ 40 1,7 68 445 17800 
Ɏ720.2.ɋɌ.4100.9 121 – – 826 99946 
ȺɊ6-1 121 0,28 33,88 96 11616 
 

Ɂɚɳɢɬɚ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɨɬ ɤɨɪɪɨɡɢɢ: 
 
Ɇɟɬɚɥɥɢɱɟɫɤɢɟ ɨɩɨɪɵ ɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɡɚɳɢɳɟɧɵ ɨɬ 

ɤɨɪɪɨɡɢɢ. Ɂɚɳɢɬɚ ɤɨɧɫɬɪɭɤɰɢɣ ɨɬ ɤɨɪɪɨɡɢɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɥɟɞɭɸɳɢɦɢ 
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ɫɩɨɫɨɛɚɦɢ: - ɡɚɳɢɬɚ ɨɬ ɤɨɪɪɨɡɢɢ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɨɩɨɪ ɢ ɜɫɟɯ 

ɱɚɫɬɟɣ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɪɨɫɬɜɟɪɤɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɝɨɪɹɱɢɦ ɨɰɢɧɤɨɜɚɧɢɟɦ, 

ɦɟɬɨɞɨɦ ɩɨɝɪɭɠɟɧɢɹ ɜ ɪɚɫɩɥɚɜ ɫ ɬɨɥɳɢɧɨɣ ɡɚɳɢɬɧɨɝɨ ɫɥɨɹ ɧɟ ɦɟɧɟɟ 100 ɦɤɦ.  

- ɡɚɳɢɬɚ ɤɪɟɩɺɠɧɵɯ ɢɡɞɟɥɢɣ ɞɨɥɠɧɚ ɛɵɬɶ ɜɵɩɨɥɧɟɧɚ ɦɟɬɨɞɨɦ ɝɨɪɹɱɟɝɨ 

ɰɢɧɤɨɜɚɧɢɹ ɢɥɢ ɦɟɬɨɞɨɦ ɬɟɪɦɨɞɢɮɮɭɡɢɨɧɧɨɝɨ ɰɢɧɤɨɜɚɧɢɹ ɬɨɥɳɢɧɨɣ ɧɟ 

ɦɟɧɟɟ 42 ɦɤɦ. - ɡɚɳɢɬɚ ɨɬ ɤɨɪɪɨɡɢɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɫɜɚɣ, ɧɚɞɡɟɦɧɨɣ ɱɚɫɬɢ 

ɫɜɚɢ, ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɩɨɤɪɵɬɢɟɦ ɢɯ ɛɢɬɭɦɧɨɣ ɦɚɫɬɢɤɨɣ ɆȻɊ-75 ɜ ɞɜɚ ɫɥɨɹ 

(ɬɨɥɳɢɧɨɣ ɫɥɨɹ ɧɟ ɦɟɧɟɟ 200 ɦɤɦ). - ɡɚɳɢɬɚ ɨɬ ɤɨɪɪɨɡɢɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ 

ɮɭɧɞɚɦɟɧɬɨɜ ɢ ɪɢɝɟɥɟɣ, ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɩɨɤɪɵɬɢɟɦ ɢɯ ɛɢɬɭɦɧɨɣ ɦɚɫɬɢɤɨɣ 

ɆȻɊ-75 ɜ ɞɜɚ ɫɥɨɹ (ɬɨɥɳɢɧɨɣ ɫɥɨɹ ɧɟ ɦɟɧɟɟ 200 ɦɤɦ). - ɡɚɳɢɬɚ ɨɬ ɤɨɪɪɨɡɢɢ 

ɫɬɚɥɶɧɵɯ ɮɭɧɞɚɦɟɧɬɨɜ, ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɩɨɤɪɵɬɢɟɦ ɢɯ ɛɢɬɭɦɧɨɣ ɦɚɫɬɢɤɨɣ 

ɆȻɊ-75 ɜ ɨɞɢɧ ɫɥɨɣ (ɬɨɥɳɢɧɨɣ ɫɥɨɹ ɧɟ ɦɟɧɟɟ 200 ɦɤɦ). Ɂɚɳɢɬɚ ɨɬ ɤɨɪɪɨɡɢɢ 

ɮɭɧɞɚɦɟɧɬɨɜ, ɢɡɝɨɬɨɜɥɟɧɧɵɯ ɢɡ ɛɟɬɨɧɚ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɧɚɧɟɫɟɧɢɟɦ ɛɢɬɭɦɧɨɣ 

ɦɚɫɬɢɤɢ ɆȻɊ-75. ɉɟɪɟɞ ɧɚɧɟɫɟɧɢɟɦ ɦɚɫɬɢɤɢ ɩɪɨɢɡɜɟɫɬɢ ɨɛɪɚɛɨɬɤɭ 

ɮɭɧɞɚɦɟɧɬɨɜ ɝɪɭɧɬɨɜɤɨɣ (ɩɪɚɣɦɟɪɨɦ). ɋɪɟɞɧɢɣ ɪɚɫɯɨɞ ɝɪɭɧɬɨɜɤɢ (ɩɪɚɣɦɟɪɚ) 

ɜ ɨɞɢɧ ɫɥɨɣ 0,2 ɤɝ/ɦ2. ɉɟɪɟɞ ɩɪɢɦɟɧɟɧɢɟɦ ɦɚɫɬɢɤɭ ɫɥɟɞɭɟɬ ɧɚɝɪɟɬɶ ɞɨ 150-

180°ɋ ɢ ɬɳɚɬɟɥɶɧɨ ɩɟɪɟɦɟɲɚɬɶ. Ɇɚɫɬɢɤɭ ɧɚɧɨɫɹɬ ɜ ɝɨɪɹɱɟɦ ɜɢɞɟ ɧɚ ɫɭɯɭɸ 

ɨɱɢɳɟɧɧɭɸ ɩɨɜɟɪɯɧɨɫɬɶ. Ɋɚɛɨɬɵ ɩɨ ɧɚɧɟɫɟɧɢɸ ɦɚɫɬɢɤɢ ɜɵɩɨɥɧɹɸɬ ɤɢɫɬɶɸ, 

ɲɩɚɬɟɥɟɦ ɢ ɬ.ɩ.  Ɋɚɫɯɨɞ ɦɚɫɬɢɤɢ ɆȻɊ-75 ɜ ɨɞɢɧ ɫɥɨɣ 2,2 ɤɝ ɧɚ 1 ɤɜ.ɦ 

ɩɨɤɪɵɬɢɹ. ȼɟɞɨɦɨɫɬɶ ɨɛɴɺɦɨɜ ɚɧɬɢɤɨɪɪɨɡɢɨɧɧɨɝɨ ɩɨɤɪɵɬɢɹ ɩɪɢɜɟɞɟɧɨ ɜ 

ɬɚɛɥɢɰɟ 3.5 

 

Ɍɚɛɥɢɰɚ 3.5 – Ɍɪɟɛɭɟɦɵɟ ɨɛɴɟɦɵ ɚɧɬɢɤɨɪɪɨɡɢɨɧɧɨɝɨ ɩɨɤɪɵɬɢɹ 
 

Ɍɢɩ ɮɭɧɞɚɦɟɧɬɚ Ɉɛɴɟɦɵ ɦɚɬɟɪɢɚɥɨɜ 
ɉɥɨɳɚɞɶ 
ɩɨɤɪɵɬɢɹ, 
ɦ2 

Ʉɨɥɢɱɟɫɬɜɨ, 
ɲɬ. 

Ʉɨɥɢɱɟɫɬɜɨ 
ɦɚɫɬɢɤɢ  
ɆȻɊ-75, ɤɝ 

Ʉɨɥɢɱɟɫɬɜɨ ɛɢɬɭɦɧɨɝɨ 
ɩɪɚɣɦɟɪɚ, ɤɝ 

Ɏ3-Ⱥ 12,4 40 1091,2 99,2 
Ɏ4-Ⱥ 20,2 40 1777,6 161,6 
Ɏ720.2.ɋɌ.4100.9 9,26 121 2465,01 224,09 
Ɋɢɝɟɥɶ ȺɊ6-1 5,1 121 1357,6 123,4 
ɋɜɚɹ ɋ35.6-1 0,4 80 70,4 6,4 
ɂɬɨɝɨ:   6761,81 614,69 
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3.3 Ɋɚɫɱɟɬ ɩɨ ɭɤɪɟɩɥɺɧɧɵɦ ɩɨɤɚɡɚɬɟɥɹɦ 

 
ɑɬɨɛɵ ɨɰɟɧɢɬɶ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɜɵɞɟɥɟɧɧɵɯ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ 

ɜɨɡɞɭɲɧɨɣ ɥɢɧɢɢ 35 ɤȼ ɧɚ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɨɩɨɪɚɯ ɫ ɩɪɨɜɨɞɨɦ ɦɚɪɤɢ AC-
120/19, ɩɨɫɱɢɬɚɟɦ ɦɟɬɨɞɨɦ ɭɤɪɟɩɥɟɧɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɫɬɨɢɦɨɫɬɢ [13]. 

ɗɬɨɬ ɦɟɬɨɞ ɧɟ ɡɚɯɜɚɬɵɜɚɟɬ ɜɫɟ ɡɚɬɪɚɬɵ, ɧɨ ɯɨɪɨɲɨ ɨɰɟɧɢɜɚɟɬ ɫɬɨɢɦɨɫɬɶ 
ɜɫɟɯ ɧɟɨɛɯɨɞɢɦɵɯ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɫ ɭɱɟɬɨɦ ɭɫɥɨɠɧɹɸɳɢɯ 
ɤɨɷɮɮɢɰɢɟɧɬɨɜ. 

ɋɬɨɢɦɨɫɬɢ ɭɤɪɭɩɧɟɧɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɥɢɧɢɢ 
ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ ɧɚɩɪɹɠɟɧɢɟɦ 35 ɤȼ ɩɪɨɟɤɬɢɪɭɟɬɫɹ 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 [14]. 

ɉɨɤɚɡɚɬɟɥɢ ɫɬɨɢɦɨɫɬɢ ɷɥɟɦɟɧɬɨɜ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ ɷɧɟɪɝɨɫɢɫɬɟɦ 
ɩɪɢɧɹɬɵɦ ɜ ɛɚɡɢɫɧɨɦ ɭɪɨɜɧɟ ɰɟɧ (ɧɚ 1 ɹɧɜɚɪɹ 2000 ɝɨɞɚ) ɛɟɡ ɭɱɟɬɚ ɇȾɋ. 

ȼɫɟ ɡɚɬɪɚɬɵ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɜɨɡɞɭɲɧɨɣ ɥɢɧɢɢ 35 ɤȼ ɫɭɦɦɢɪɭɸɬɫɹ 
[15]: 

ɇɚ ɫɬɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ: 
– ɇɚ ɡɚɥɢɜɤɭ ɮɭɧɞɚɦɟɧɬɨɜ ɩɨɞ ɨɩɨɪɵ;  
– ɍɫɬɚɧɨɜɤɚ ɨɩɨɪ; 
– ɉɪɨɬɹɠɤɚ ɩɪɨɜɨɞɨɜ; 
– ɉɨɞɜɟɫɤɚ ɝɪɨɦɨɡɚɳɢɬɧɵɯ ɬɪɨɫɨɜ; 
– Ɂɚɡɟɦɥɟɧɢɹ; 
–  ȼɵɪɭɛɤɚ ɢ ɨɱɢɫɬɤɚ ɞɚɧɧɨɝɨ ɭɱɚɫɬɤɚ ɨɬ ɥɟɫɧɨɝɨ ɦɚɫɫɢɜɚ ɢ 

ɞɪɭɝɢɯ ɩɪɟɩɹɬɫɬɜɢɹ 
Ɍɚɤɠɟ ɞɨɛɚɜɥɹɸɬ ɬɚɤɢɟ ɡɚɬɪɚɬɵ ɤɚɤ [15]. 
1,5% – ɛɥɚɝɨɭɫɬɪɨɣɫɬɜɨ; 
2,5-3,3% – ɜɪɟɦɟɧɧɵɟ ɡɞɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ (ɩɪɢ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɢ 

ɪɚɫɲɢɪɟɧɢɢ ɩɪɢɦɟɧɹɟɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬ 0,8); 
3% – ɧɟɩɪɟɞɜɢɞɟɧɧɵɟ ɡɚɬɪɚɬɵ (ɩɪɢ ɫɨɝɥɚɫɨɜɚɧɢɢ ɫ ɡɚɤɚɡɱɢɤɨɦ ɞɨ 10%); 
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. 
Ʉ ɩɪɨɱɢɦ ɡɚɬɪɚɬɚɦ ɦɨɠɧɨ ɨɬɧɟɫɬɢ 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.  
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Ɍɚɛɥɢɰɚ 3.6 – Ɋɚɫɱɟɬ ɡɚɬɪɚɬ Ⱦɟɦɨɧɬɚɠɚ ȼɅ 35 ɤȼ ɩɨ ɭɤɪɭɩɧɟɧɧɵɦ 
ɩɨɤɚɡɚɬɟɥɹɦ ɫɬɨɢɦɨɫɬɢ 
  
№ ɋɨɫɬɚɜɥɹɸɳɢɟ 

ɡɚɬɪɚɬ 
ȼɟɥɢɱɢɧɚ, 
ɟɞ.ɢɡɦ. 

ɋɬɨɢɦɨɫɬɶ  
ɟɞ.ɢɡɦ 

Ɋɚɫɱɟɬ ɡɚɬɪɚɬ ȼɟɥɢɱɢɧɚ 
ɡɚɬɪɚɬ 

1 Ⱦɟɦɨɧɬɚɠ 
ɞɟɪɟɜɹɧɧɵɯ 
ɨɩɨɪ   

26,154 ɤɦ 10,2 
ɬɵɫ.ɪɭɛ/ɤɦ 

26,154 10,2  266,77 

2 Ⱦɟɦɨɧɬɚɠ 
ɩɪɨɜɨɞɚ 35 ɤȼ 

28,01ɤɦ 
(ɋ ɭɱɟɬɨɦ 
ɩɪɨɜɟɫɚ) 

5,8 
ɬɵɫ.ɪɭɛ/ɤɦ 

28,01 5,8  162,458 

3 Ⱦɟɦɨɧɬɚɠ 
ɝɪɨɡɨɡɚɳɢɬɧɨɝɨ 
ɩɪɨɜɨɞɚ 35 ɤȼ 

3,777 ɤɦ 1,3 
ɬɵɫ.ɪɭɛ/ɤɦ 

3,777 1,3  4,91 

 ɂɬɨɝɨ (ɩɨ 
ɛɚɡɢɫɧɵɦ 
ɩɨɤɚɡɚɬɟɥɹɦ) 

– – – 434,138 

4 Ʉɨɷɮɮɢɰɢɟɧɬ 
ɩɟɪɟɜɨɞɚ ɰɟɧ 
ɧɚ 2020 ɝɨɞ ɞɥɹ 
ɫɬɪɨɢɬɟɥɶɧɨ- 
ɦɨɧɬɚɠɧɵɯ 
ɪɚɛɨɬ 

5,63 – – – 

5 Ɂɚɬɪɚɬɵ ɧɚ 
ɞɟɦɨɧɬɚɠ 
ɨɛɨɪɭɞɨɜɚɧɢɹ 
(ɫ ɭɱɟɬɨɦ 
ɤɨɷɮɮɢɰɢɟɧɬɚ 
ɩɟɪɟɜɨɞɚ ɰɟɧ) 

100% – 434,138 5,61  2435,514 

 ɂɬɨɝɨ (ɫ 
ɩɟɪɟɜɨɞɨɦ ɰɟɧ 
ɧɚ 2020 ɝɨɞ) 

   2435,514 
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Ɍɚɛɥɢɰɚ 3.7 – Ɋɚɫɱɟɬ ɡɚɬɪɚɬ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ȼɅ 35 ɤȼ ɩɨ ɭɤɪɭɩɧɟɧɧɵɦ 
ɩɨɤɚɡɚɬɟɥɹɦ ɫɬɨɢɦɨɫɬɢ 
 
№ ɋɨɫɬɚɜɥɹɸɳɢɟ ɡɚɬɪɚɬ  ȼɟɥɢɱɢɧɚ, 

ɟɞ.ɢɡɦ. 
ɋɬɨɢɦɨɫɬɶ  
ɟɞ.ɢɡɦ 

Ɋɚɫɱɟɬ ɡɚɬɪɚɬ  ȼɟɥɢɱɢɧɚ 
ɡɚɬɪɚɬ  

1 ɋɬɨɢɦɨɫɬɶ ȼɅ 35 ɤȼ ɩɨ 
ɛɚɡɢɫɧɵɦ ɩɨɤɚɡɚɬɟɥɹɦ 

26,154 ɤɦ 576 
ɬɵɫ.ɪɭɛ/ɤɦ 

576 26,154 1,006   15065,856 

 ɂɬɨɝɨ:    15065,856 
2 ɋɬɨɢɦɨɫɬɶ 

ɫɬɪɨɢɬɟɥɶɫɬɜɚ ȼɅ (ɫ 
ɭɱɟɬɨɦ ɡɚɬɪɚɬ 
ɫɨɩɭɬɫɬɜɭɸɳɢɯ 
ɫɬɪɨɢɬɟɥɶɫɬɜɭ 22,1 %) 

22,1% – 15065,856 1,221  18394,365 

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 
ɫɬɪɨɢɬɟɥɶɧɨɦɨɧɬɚɠɧɵɟ 
ɪɚɛɨɬɵ (ɫ ɭɱɟɬɨɦ 
ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɟɪɟɜɨɞɚ 
ɰɟɧ 

80% – 18394,365 0,8

5,63




 
82848,21 

6 ɉɪɨɱɢɟ ɡɚɬɪɚɬɵ (ɫ 
ɭɱɟɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬɚ 
ɩɟɪɟɜɨɞɚ ɰɟɧ) 

20% – 18394,365 0, 2

8,35




 
30717,589 

 ɂɬɨɝɨ (ɫ ɩɟɪɟɜɨɞɨɦ ɰɟɧ 
ɧɚ 2020 ɝɨɞ) 

   113566,799 

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

ɫɨɫɬɚɜɢɬ: ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ: 
 
- ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ 
 
18394,365 0,8 5,63 82848,21    
 
ɝɞɟ 5,63– ɢɧɞɟɤɫ ɢɡɦɟɧɟɧɢɹ ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɧɨɦɨɧɬɚɠɧɵɯ 

ɪɚɛɨɬ ɩɨ ɜɢɞɚɦ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɨɩɪɟɞɟɥɹɟɦɵɯ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɮɟɞɟɪɚɥɶɧɵɯ 
ɟɞɢɧɢɱɧɵɯ ɪɚɫɰɟɧɨɤ ɧɚ 1 ɤɜɚɪɬɚɥ 2020 ɝɨɞɚ. 

 
- ɩɪɨɱɢɟ ɡɚɬɪɚɬɵ  
 
18394,365 0,2 8,35 30718,58    
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ɝɞɟ 8,35– ɢɧɞɟɤɫ ɢɡɦɟɧɟɧɢɹ ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ ɩɪɨɱɢɯ ɪɚɛɨɬ ɢ ɡɚɬɪɚɬ, 
ɨɩɪɟɞɟɥɹɟɦɵɯ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɮɟɞɟɪɚɥɶɧɵɯ ɟɞɢɧɢɱɧɵɯ ɪɚɫɰɟɧɨɤ ɧɚ 1 ɤɜɚɪɬɚɥ 
2020 ɝɨɞɚ. 

 
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:    
 
30718,58 82848,21 113566,799   
 
Ɋɚɫɱɟɬ ɡɚɬɪɚɬ ɩɨ ɭɤɪɟɩɥɟɧɧɵɦ ɩɨɤɚɡɚɬɟɥɹɦ  
 
Ɉɛɳɚɹ ɫɭɦɦɚ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɟ ɫ ɭɱɟɬɨɦ ɞɟɦɨɧɬɚɠɚ ɢ 

ɪɟɤɨɧɫɬɪɭɢɪɭɟɦɨɣ ɥɢɧɢɢ  
 
2435,514 113566,799=113591,149 . 
 
Ƚɞɟ   
2435,514 ɡɚɬɪɚɬɵ ɧɚ ɞɟɦɨɧɬɚɠ ɥɢɧɢɢ  
113566,799 ɡɚɬɪɚɬɵ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɧɨɜɨɣ ɥɢɧɢɢ  
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ɁȺɄɅɘɑȿɇɂȿ 

 
ȼ ɞɚɧɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɟ ɛɵɥ ɪɚɡɪɚɛɨɬɚɧ ɩɪɨɟɤɬ 

ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɜɨɡɞɭɲɧɨɣ ɥɢɧɢɢ 35 ɤȼ ɡɚɩɢɬɚɧɧɨɣ ɨɬ ɉɋ 110/35/6 
Ɉɪɞɠɨɧɢɤɢɞɡɟ ɞɨ ɉɋ 35/6 ɉɪɢɢɫɤɨɜɵɣ. 

Ɍɪɚɫɫɚ ɧɨɜɨɣ ɥɢɧɢɢ ɛɭɞɟɬ ɩɪɨɯɨɞɢɬɶ ɩɨ ɩɪɨɫɟɤɟ ɩɪɟɞɵɞɭɳɟɣ. ȼɵɛɪɚɧɵ 
ɫɥɟɞɭɸɳɢɟ ɨɩɨɪɵ: 

– Ⱥɧɤɟɪɧɨ – ɭɝɥɨɜɵɟ ɭɧɢɮɢɰɢɪɨɜɚɧɧɵɟ, ɫɜɨɛɨɞɧɨɫɬɨɹɳɢɟ ɬɢɩɚ: ɍ351ɬ, 
ɍ35-1ɬ+5; -  

– ɉɪɨɦɟɠɭɬɨɱɧɵɟ ɬɢɩɚ: ɉɋ35/110ɉɍ-2.35ɌɆ ɢ ɦɟɫɬɚ ɢɯ ɭɫɬɚɧɨɜɤɢ. 
ɇɚ ɨɫɧɨɜɚɧɢɢ ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɩɪɨɜɟɪɟɧɵ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɩɨɪ 

ɢ ɜɵɛɪɚɧɚ ɚɪɦɚɬɭɪɚ. ȼɵɛɪɚɧɵ ɢɡɨɥɹɬɨɪɵ ɆɁ-8.0-ȼ-Ɉɀɇ-Ɋ. 
 Ȼɵɥ ɩɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɱɚɫɬɢ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɤɨɬɨɪɨɝɨ 

ɜɵɛɪɚɧ ɩɪɨɜɨɞ AC-120/19.  
ȼ ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ RastrWin3 ɜɵɩɨɥɧɟɧ ɪɚɫɱɟɬ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ 

ɭɱɚɫɬɤɚ ɫɟɬɢ ɉɋ Ɉɪɞɠɨɧɢɤɢɞɡɟ – ɪɟɤɨɧɫɬɪɭɢɪɭɟɦɚɹ ȼɅ – ɉɋ ɉɪɢɢɫɤɨɜɵɣ ɢ 
ɨɩɪɟɞɟɥɟɧɵ ɧɚɩɪɹɠɟɧɢɟ ɜ ɥɢɧɢɢ. Ɍɚɤɠɟ ɩɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɬɪɟɯɮɚɡɧɵɯ ɬɨɤɨɜ 
ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ. 

ɉɨ ɭɤɪɟɩɥɟɧɧɵɦ ɩɨɤɚɡɚɬɟɥɹɦ ɫɬɨɢɦɨɫɬɢ ɛɵɥɢ ɪɚɫɫɱɢɬɚɧɵ 
ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɧɚ ɪɟɤɨɧɫɬɪɭɤɰɢɸ ɥɢɧɢɢ, ɤɨɬɨɪɵɟ ɫɨɫɬɚɜɢɥɢ: 

Ɋɚɛɨɬɵ ɩɨ ɞɟɦɨɧɬɚɠɭ – 2435,514 ɬɵɫ.ɪɭɛ; 
ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɧɨɜɨɣ ȼɅ – 113566,799 ɬɵɫ.ɪɭɛ; 
Ɉɛɳɚɹ ɫɭɦɦɚ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɣ 113591,149 ɬɵɫ.ɪɭɛ. 
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ɇ.Ƚ. Ɋɟɩɤɢɧɚ. – Ʉɢɪɨɜ, 2009. – 140 ɫ. 
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ukrupnennyh_pokazatelej_stoimosti_stroitelstva_rekonstrukcii_podstancij_i_
linij_elektroperedachi_dlya_nuzhd_oao_holding1/ 

15. ɋɛɨɪɧɢɤ ɭɤɪɭɩɧɟɧɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɫɬɨɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
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